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AHHoTanus

JucuuminHa «OCHOBBI MHMKPOIIPOLIECCOPHOM TEXHUKHW» BXOAMT B 0Opa30BATEIbHYIO
[IporpamMMy BBICIIET0 00pa30oBaHMs — IpOrpaMMy OakajiaBpuaTa 10 HaIlpaBICHUIO MOJITOTOBKH/
cnenuanbHocTl 12.03.05 «Jla3epHas TexHHMKa M Jla3epHbIE TEXHOJIOTMM» HalpaBJIE€HHOCTU
«JlazepHas TeXHHKA U JIa3epHBIE TEXHOIOTUNY. JuciummnHa peanusyercs kapeapoit «Ne23».

JucuuiuiiHa HaneneHa Ha (JOpMUPOBAHKE Y BBIITYCKHUKA CIIETYIOIINX KOMIIETCHIUI:

I1K-3 «Crioco6eH k pa3paboTKe TEXHOJIOTUYECKUX MPOLECCOB KOHTPOJIS MEXaHHUYECKHX,
ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX OJIOKOB, y3JI0B M 3JIEMEHTOB THUIIOBBIX CHUCTEM IPHOOPOB,
Ja3epHON TEXHUKH, JIA3EPHBIX ONMTHKO-3JIEKTPOHHBIX TPHUOOPOB U CUCTEM»

CopnepxaHue TUCIUIUIMHBI OXBATbhIBAET KPYT BONPOCOB, CBSI3aHHBIX C NMPOSKTHPOBAHUEM
MUKpPOIIPOLIECCOPHBIX YCTPOWCTB M CUCTEM M HX IPOrPaMMHPOBAHMEM C HCIOJIb30BAHUEM
CHEMATM3UPOBAHHBIX CPEICTB MOICPKKH pa3padoTInKa.

[IpenogaBanne AUCUMIUIMHBI TpeAycMaTpuUBaeT cieayioue (opMbl OpraHuU3aluu
y4eOHOT0 MmpoIiecca: JeKIUu, JabopaTopHbIe paboThl, CAaMOCTOSITENIbHAs paboTa 00yUaromerocs.

[IporpaMmoii AUCHHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIUME BUAbI KOHTPOJIS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (popMe IK3aMeHa.

OO6mast TpyJI0OEMKOCTh OCBOCHUS JUCIUIUIMHBI COCTaBIsieT 4 3a4€THBIX enuHMIlbl, 144
qaca.

S3bIK 00yueHus Mo JUCHUILINHE KPYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YJITATOB O0YUCHHS MO AUCIIUTUINHE

1.1. [enu npenonaBaHust JUCIHUILUIHHBI
[yKkazvieaemcs npeonaznaueHue OAHHOU OUCYUNIUHBI, COOMHECEHHOe C OOWUMU Yeramu
006pazoeamenbHoll NPOPAMMbL NOO20MOBKU OAKANA8PA (Cheyuanucma, Masucmpad, dcnupanma,),
6 moM uucie uMelwuMu NOIUOUCYUNIUHADHLIL Xapakmep (Hanpumep, «HOLYYEeHUe
00YUAIOUWUMUCAHEOOXOOUMBIX  3HAHUL, YMEHUll U HABbIKO8 8 o00nacmu ...», «CO30aHue
noooepoicugaioujeli.  00paz08amMenbHOl  cpedbl  NPEenooasanus  ...»,  «Npedocmasierue
B03MONCHOCMU 00YYAIOUWUMCS PA3BUMb U NPOOEMOHCMPUPOBAMb HABLIKU 8 0O1acmu » |.

1.2. JlucuuruiiHa BXOAMT B  COCTaB  4YacTH, (OPMHUPYEMOH  y4aCTHHKaAMHU
00pa3oBaTeIbHBIX OTHOIICHHH, 00pa30BaTEIbHOIN MPOrpaMMBbl BBICIIET0 00pa3oBaHus (naiee —
OI1 BO).

1.3. TlepeyeHb MIAHUPYEMBIX PE3yJILTATOB OOYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yabTaramu ocBoenus OIT BO.

B pesysibrare u3ydeHHs AUCHUILUIMHBI OOYYAIOMIUICS MODKEH 00J1aaaTh CIEIyOIUMU
KOMIICTEHIUSIMH MIIH MX 4acTIMHA. KOMIIETEHIIMN U UHIUKATOPBI UX JOCTH)KEHUS MMPHUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepedeHb KOMIETEHIMIA U HHIUKATOPOB UX JOCTHIKCHHSI

Konn
Kareropus (rpynma) Kon n HauMeHoBaHME HHIUKATOPa JOCTHKEHUS
HanMEHOBaHIE
KOMIIETEHITN T KOMIIETEHITNH
KOMIIETEHITNHT

[1K-3.3.1 3HaTh 251eMeHTHY1O 0a3y,
UCTIONIE3YEMYIO B M3/ICTTHUAX JIa3ePHOU TEXHUKH,

T1K-3 Coco0OeH k
0011IMe IPUHITUIIBI, MPABUIJIA U METO/IbI

pa3zpaboTke
KOHCTPYHUPOBAHMU JTa3€PHBIX OIITUKO-
TEXHOJIOTUYCCKUX
3JIEKTPOHHBIX MPUOOPOB; OCHOBBI TEOPUU
MPOLIECCOB KOHTPOJIS -
TOYHOCTH U HaAEKHOCTHU ONTUYECKUX MPUOOPOB;
MEXaHUYECKUX, N
OCHOBBI ONTHYECKUX U3MEPEHHI; METOIbI
ONTUYECKUX U .
P Ja3epHbIX U3MEPEHU; METO bl pabOTHI C HAYYHO-
[Ipodeccuonanpubie TEXHUUYECKOM TUTepaTypoit
ANEKTPOHHBIX
KOMIIETECHIUHU [TK-3.VY.1 ymeTs 000CHOBBIBATH MpeJIaracMble

0JIOKOB, Y3JIOB U
AJIEMEHTOB THITOBBIX
CHCTEM TPUOOPOB,
Ja3epHON TEXHUKH,
Ja3epHBIX ONTHKO-
AIIEKTPOHHBIX
puOOPOB U CUCTEM

TEXHUUYECKUE pelIeHus Ipu pa3paboTke
TEXHOJOTUYECKUX MPOILECCOB KOHTPOJIS OJIOKOB,
y3JI0B U 3JIEMEHTOB JIa3epHBIX TPUOOPOB U
CUCTEM; aHAJIU3UPOBATh, IPEJICTABIISTH U
0(QOpPMIITH PE3yNbTAThI IPH pazpaboTKe
TEXHOJIOTUYECKUX MPOLECCOB KOHTPOJIS OJIOKOB,
y3JI0B U 3JIEMEHTOB JIa3epHBIX MTPUOOPOB U
CUCTEM

2. Mecro mucturuiussl B cTpyktype OI1

JlucuumimHa MOXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOIIUMUCS
[IPU U3YYEHUH CIIETYIOUIUX IUCLHILINH:

— «DJIEKTPOHUKAY,

— «KoMIproTepHble TEXHOJIOTMH KOHCTPYUPOBAHMS U IIPOU3BOJICTBAY,

— «OCHOBBI KBAHTOBOU 3JIEKTPOHUKH.

3HaHUs, TONYyYEHHbIE MPH HM3YYEHWHM MaTepuana JaHHOM AMCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAY€HUE, TaK M MOTYT HCIOIb30BAThCS MNPU HW3YYEHUU JUCHUIUIMHBI
«IIpoekTpoBaHue Ja3epHBIX TEXHOJOTHUUECKUX KOMIUIEKCOB» U MPU BBINOJHEHUHU BBIITYCKHOU
KBAJTM(HUKAIIMOHHON pabOTHI.

3. OOBeM u TPyI0EMKOCTh TUCITUTIAHBI




Janneie 00 o0memM o0beMe AMCHUIUIMHBI, TPYJIOEMKOCTH OTACIBbHBIX BHUJOB Y4YEOHOMH
paboThl O AUCIMILIMHE (U paclpeieiICHUE 3TON TPYAOEMKOCTH IO CEMECTpaM) IPEICTABICHBI B
Tabmmuie 2.

Tabauia 2 — O0beM U TPYJOEMKOCTh JUCIUTIIIHHBI

TpyroemMKoCTh 110
Bun yue6HO# paboTh Bcero cemMecTpaM
Neb
1 2 3
Oowan mpyooemMKocHb OuCyUnIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyeckoi no020moeKu 34 34
AyoumopHnwle 3anamus, BCETo 4ac. 51 51
B TOM YHCJIE:
nekuuu (JI), (vac) 17 17
npaktruueckue/cemunapcekue 3anstus  (113),
(dac)
nabopaTtopusie paboTsl (JIP), (dac) 34 34
KypcoBoii npoekT (padora) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (4ac) 57 57
Buo npomexcymounoii ammecmayuu:. 3a4er,
mubd. 3ager, sx3amen (3auer, Hudd. 3aug, OK3. OK3.
DK3.*%)

*%
[IpumMeuaHue: KkaHIUIATCKHI SK3aMeH

4. ConepxaHue JUCITUTITUHBI
4.1. PacmpezneneHue TPyIOEMKOCTH TUCIUTIIMHBI 110 Pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMBbI TUCIUIITMHBI M KX TPYJIOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Tabnuma 3 — Pa3nensl, TEMbI TUCIUIUIMHBL, UX TPYJIOEMKOCTh

Paznensl, TeMbI JUCIUITIHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (qac) (gac) (dac) (dac)
Cemectp 6

Pazmen 1. OOmye cBeaeHMs 0 MUKPOITPOIIECCOpax.
Tema 1.1. Kimaccudukarus MEKPOIIPOIIECCOPOB
Tema 1.2. O630p HOMEHKJIATYPBI
MHUKPOIPOIIECCOPOB BEAYIIUX HUPM- 2 8
Tema 1.3. OcoOEHHOCTH apXUTEKTYPBI
MHKPOITPOIIECCOPOB, OPHEHTHPOBAHHBIX HA
pelieHue 3a1a4 yIpaBICHUs




Paspen 2. O030p MUKPOIPOLIECCOPOB,
OpPHEHTUPOBAHHBIX Ha pEIICHHE 3a/1a4
yIpaBJICHUS IOTOKAMHU COOBITHIA

Tema 2.1. MUKPOKOHTPOJIIIEPHI Ha OCHOBE
IIPOMBIIIJIEHHOTO  CTaHJapTa MCS-51™  Ha
npumepe wm3nenus ¢upmbr " Silabs " tuma
C8051F124.

Tema 2.2. Opranusanys BHYTPEHHEW W BHEIIHEH
namsatu MCS-51

Tema 2.3. [Topts! BBOa-BeIBO1a MCS-51

Tema 2.4. TaiiMepbI-CUETUYNKHI

Tema 2.5. PCA maccus

Tema 2.6. [TocrenoBarenbHBIN CBA3HOMN aanTep
Tema 2.7. brok 006paboTKH MTpepbIBaHMI

Tema 2.8. Pesxxumbl pabotet MCS-51

17

12

Pazzen 3. TUNOBBIE penieHsI, TPUMEHSIEMBIE TTPH
MOCTPOSHHUH CUCTEM Ha 0a3e MUKPOKOHTPOJIIIEPOB
MCS-51

Tema 3.1. [TocTpoeHne cuCTEMBI Ha OCHOBE
MUKpOKOHTpoJuiepoB MCS-51.

Tema 3.2. Ucnonms30BaHne  MUKPOKOHTpOJLIEpa
JUTSl TEHEPAIlMU TUTIOBBIX CUTHAJIOB

Tema 3.3. AnmapaTHas 1 porpaMMHast
peanu3arysi MUKpPOITPOIIECCOPHBIX H3MEPUTETCH 1
3JIEMEHTOB YIIPABJICHMUS.

Tema 3.4. CpencTa nojiepKku pa3padoTurka

10

Paznen 4.. Mukpornponeccopsl ynpaBieHUs
MOTOKAMHU JaHHBIX

Tema 4.1.ApxuTeKTypa KOMMYHUKAIMOHHBIX
nporieccopoB cemerictea MCS-186.

Tema 4.2. ApXuTEeKTypa KOMMYHHKAIITHOHHBIX
nporeccopoB cemerictea MCS-386EX.

Tema 4.3.ApXUTEKTypa KOMMYHHUKAIIMOHHBIX
nporieccopoB cemericta | XP.

Tema 4.4. CpenctBa noJIep>KKu pa3paboTIHKa.

10

Pazgen 5.. Muxkpormnporieccops! g poBoi
00pabOTKK CUTHAJIOB

Tema 5.1.Apxutektypa nponeccopos LHOC ¢
¢bukcupoBanHoit Toukoit Tuna ADSP 21XX.
Tema 5.2.Apxutektypa npoueccopos L{OC ¢
miasaronieil toykorr ADSP 21 XXX

Tema 5.3. CpenctBa noaaepx Ky pazpadoTUHKa.
Tema 5.4. Apxutektypa npoieccopos LOC
JIPYTUX IPOU3BOAUTENEH




Paznen 6. 00630p MHUKPOTIPOIIECCOPOB,
YHHUBEPCAIHLHOT'O HA3HAUCHHSL.

Tema 6.1.  Apxwurektypa 32-X  pa3psIHbIX
Mukpomnporeccopos tuna STM32FXXX.

Tema 6.2. CpenctBa moanep ku pazpaboTunka 2 17 7
Tema 6.3. Pacimpenus s uudpoBoit 06padboTku
CHTHAJIOB.

Tema 6.4. TenneHIIMM Pa3BUTHUS APXUTEKTYPHI
MUKPOIPOIIECCOPOB, YHUBEPCATHHOTO HA3HAYCHHSI

Hroro B cemecTpe: 17 34 57

WUroro 17 0 34 0 57

[IpakTnueckass TOATOTOBKA  3aKJIIOYAETCd B HEIOCPEICTBEHHOM  BBINOJHEHUU
OoOyyaroUMMHUCSl  OINpEAETCHHbIX  TPYIOBBIX  (PyHKUMH,  CBSI3aHHBIX €  Oyn;ymiei
Ipo(ECCHOHATIBHON AEATEIIbHOCTBIO.

4.2. CopaeprxaHue pa3/ielioB U TE€M JICKIIMOHHBIX 3aHSATHH.
Coneprxanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHATHI TPUBEACHO B Ta0OIuIE 4.

Tab6muia 4 — ConeprkaHue pa3aesioB ¥ TEM JIEKIIMOHHOTO ITUKJIA

Howmep pazgena Ha3zBanue u conepxkanue pa3fesioB U TEM JEKIIMOHHBIX 3aHATUI

1 Pazgen 1. O6mume cBeneHnsi 0 MUKpPOIIPOIIECCOpax.

Tema 1.1. Knaccudukaryss MUKpOIIPOIIECCOPOB.

OCHOBHBIE  apXUTEKTyphl  mpoueccopoB:  DoH-HelimaHoBCKas,
lapBapnckas, bepxmmiickas, Crtandopackas apxurektypbl, RISC-
npoueccopsl. IIuHBI naHHBIX, aapeca W yHOpaBieHUS. Pexumbl
MIpephIBaHUMN U MPSMOr0 JOCTYyNa K MaMsITH.

OTnuuuTenbHble OCOOCHHOCTH CHCTEM KOMaHJ MHKPOIPOIIECCOPOB
Pa3IMYHOTO Ha3HAYEHHUS.

Tema 1.2. O630p HOMEHKIIATYPbl MUKPOIIPOIIECCOPOB BEAYIIUX (HHUPM-
IPOU3BOIUTEIIEH.

Mukpomnpomueccopsl  ¢pupm  “Analog Devices”, "ARM", "Atmel",
"Intel”, "Microchip”, "Motorola”, "Silabs", "STMicroelectronics”,
"Texas Instruments". CpaBHUTEIBHBIN aHATIN3.

Tema 1.3. OcoOeHHOCTH apXUTEKTYPhl MUKPOIIPOIIECCOPOB,
OpPUEHTUPOBAHHBIX HA PEIICHUE 3a]a4 YIIPaBICHUS.
Muxkpornpoiieccopbl yIpaBlIeHUs MOTOKaMHU COOBITHIA.
Muxkpornpoiieccopbl yIpaBlIeHUs MOTOKaMHU TaHHBIX.
Muxkpornpoueccopbl A nudpoBoit 0ob6paboTku curHaioB. Heiipo
MUKpOIIpoIieccopbl. Mukpormnpoueccopbl ¢ (GYHKIMSIMH HEYETKON
JIOTUKU. MHUKpPOIPOIIECCOPBl YHUBEPCATHLHOTO Ha3HAYEHUSI.

2 Paznen 2. O630p MUKPOIIPOLIECCOPOB, OPUEHTUPOBAHHBIX HA PEIICHUE
3aJa4 yrpaBJIeHUs TOTOKaMHU COOBITHH.

Tema 2.1. MUKPOKOHTPOJJIEPEI ~ HAa ~ OCHOBE  MPOMBILIUIEHHOTO
craumapra MCS-51™ nHa mpumepe uzaenust ¢upmsr " Silabs " Tuna
C8051F124.

OCHOBHBIE XapaKTEPUCTHUKH.

Tema 2.2. Opranusanus BHyTpeHHed W BHemHedl namstu MCS-51.
CrniocoObl apecanuy BHyTpeHHeH U BHemHel namatu MCS-51

Tema 2.3. [Toptel BBoa-BeiBOga MCS-51.

[TapannenpHble  MOPTHl  BBOAA-BBIBOAA. OcobeHHOCTH  paloThl,




IPOrpaMMHUPOBAHUE.

IMocnemoBarenbubie  mopthl  BBOoma-BhiBoga (UART, SPI, 12C).
OcobenHoctu paboThl, IPOrPaMMHUPOBAHHE

Tema 2.4. TaiiMepbI-CUETUHKH.

Pexumbr pabotsl. Taitmepsr (TO, T1, T2). Cyerunku u reHepaTopbl
coObITHil. Kondpurypuposanue.

Tema 2.5. PCA maccuB. OCOOEHHOCTH MCIIOJIb30BAHUS B Pa3IMYHBIX
pexxumax padotsl. [IporpammupoBanue.

Tema 2.6. [TocnenoBatenbHbIH CBA3HOM agantep PexxuMbl paboTsl,
IpOTPaMMUPOBAHUE

Tema 2.7. briok 06paboTKH NpephIBaHUH.

Pexumbl pabotel. Kondurypuposanue. [loanporpammsl 00paboTKu
npepsiBanuil. Ilepenaya ynpasieHus B mporpamme. MackupoBaHue
IIpepBIBaHU M.

Tema 2.8. Pexxumbr  pabotet  MCS-51  (IDLE, Power Down).
VYrpasneHne 3HepronoTpedIeHueM.

Paznen 3 TunoBble perieHus], TPUMEHSIEMbIC IPU MMOCTPOSCHUH CHCTEM
Ha 0a3ze MUKpOKOHTpOsuTepoB SiLabs-C8051FXXX

Tema 3.1. [ToctpoeHre cHCTEMbI Ha OCHOBE MHKPOKOHTPOJIICPOB
MCS-51.IToaknroueHne  BHEIIHEHM  maMsaTA. llOOKIIOYEeHHE |
OpraHW3aIis B3aUMOJICHCTBUSA C YCTPOMCTBAMH KIIABHATYPHOTO
BBOJIa, [HppoBoii wWHAWKAWK. OpraHW3anus aHAJIOTOBBIX U
U (POBBIX MIOPTOB BBOA-BHIBOJIA.

Tema 3.2. Ucnonp30BaHWe  MHKPOKOHTpOJUIEpa Ul TeHEpaluu
TUTIOBBIX CHTHAJIOB

I'enepanust MEpUOJMUECKIX CHUTHAIIOB METOJIOM BRIOOpKH. ['eHepanus
aHAJIOTOBOTO CHTHAJa Ha OCHOBE IWPOTHO-HMITYJIbCHOW MOIYJISIIIAA
(IMM). 3amanue 4aCTOTHl CUTHAJIA.

Tema 3.3. AnmapaTHas u MpOoTpaMMHast peanu3anus
MUKPOITPOIIECCOPHBIX H3MEPHUTEIICH 1 JIEMEHTOB yIIPaBJICHUSI.
N3mepenne mnepuoga M 4YacTOThl BHEIIHUX curHaioB. IllupotHo-
UMITYJIbCHBI MOAYJATOp. KoppekTupyromiie ycTpoicTBa CIeasmx
CHCTEM YIIPABIICHHS.

Tema 3.4. CpectBa  MOANCPKKH — pa3padOTYMKA.  IBOJIIOLIMOHHBIC
IUTATHI. [TporpaMMa-oTIIaauuK Keil uVision. [Tporpamma
kouduryparop Configuration Wizard. IIporpamma cumyJsTOp
Proteus.

Paznen 4.. Mukponporeccopsl ynpaBieHUs IOTOKaMH JTaHHBIX
Tema 4.1. ApXuTekTypa KOMMYHUKAIIMOHHBIX MPOIIECCOPOB
cemerictea MCS-186. Opranuzauus namstu. [Iponeccoproe sapo.
Taiimepsl. KonTposuiep npsiMmoro nocrymna. Y CTpOHCTBO pereHepaiiu
TMHAMHYECKON maMsTu. Y cTpoicTBO GpopmupoBanus curHanos CS.
KonTponnep npepsiBanuii. [locnenoBaTenbHbli CBI3HOM aganTep.
Pexxumsbl paboTsl. Cuctema KOMaH/I.

Tema 4.2.ApXUTeKTypa KOMMYHHKAIIMOHHBIX ITPOLIECCOPOB
cemerictBa MCS-386EX.

Tema 4.3.ApXUTeKTypa KOMMYHHKAIIMOHHBIX MTPOIIECCOPOB
cemeiicta | XP.

Tema 4.4. Cpencrsa noiep KK pazpadoTUHKa.

Paznen 5. Muxkponpoueccops! U(PpoBoOit 00pabOTKH CUTHAJIOB.
Tema 5.1.Apxutektypa nporeccopoB LHOC ¢ ¢pukcupoBaHHOI TOUKON
tuna ADSP 21XX. .Opranuzauus namsti. [ 'eHepaTopsl aipecoB




JaHHbIX. ['eHepaTop nporpaMMHON Mocie0BaTeibHOCTH. HavanbHbIi
3arpy3uuk. Y CcTpoiicTBa 00paboTku MaHHBIX. CHHXPOHHBIN
nociefoBarenbHblid nopT. Konrposiep npepsiBanuii. Kontposep
npsimoro nocryna K namsatu. [lopr HIP.OcoGeHHOCTH apXUTEKTYpHI
MHKPOIIPOIIECCOPOB ISl CMEIIAHHOM 00pabOTKM CUTHAJIOB THUIIA
ADSP21mspXX. MuKpOIpoeccopsl TSl MapajuieIbHONH 00padoTKH
curHasioB turna ADSP 21cspXX. Cpeacta noaaep:kku pazpaboTyuka.
Tema 5.2.Apxurextypa npoueccopor [IOC ¢ mnaBaroiieit TOUKOM.
Tema 5.3. CpencrBa moaaepxku pa3paboTdynka. IBOIIOMHOHHBIC
wiatel EZ KIT LITE. I[Iporpamma-orinaguuk VisualDSP.

Tema 5.4. Apxurextypa npoueccopoB LIOC npyrux npousBoauTenci.

6 Paznen 6. O630p MUKPOIIPOIIECCOPOB, YHUBEPCATLHOTO HA3HAUCHUSI.

Ethernet.
pearbHOTO

I1J1aThI

BpEMEHH.

Kontpommep USB. Moayns
Monaynb

CUHXpOHM3AIHUSL.

Tema 6.1.Aapxurtextypa 32-X pa3psAHBIX MHUKPOIPOIIECCOPOB THIIA
STM32FXXX. .Opranuzanus namsTH.
Tatimepsl. Koutposiep USART. Kontpomnep SPI. Kontposnep I2C.
KonTpomnep CAN. Unrepdeiic SDIO. ALIIL LAII [Iuna (FSMC).
Kontponnep DMA. Wntepdeiic kamepsl

[TopTsL.

(DCMI). Kontpoinnep

noxncueta CRC. UYacwl
muQpPOBaHUS W  XCIIUPOBAHHS.
I'enepatop ciyuaiinbix uncen. Konrpomnep JTAG.
Tema 6.2. CpenctBa TOIICPKKH pa3padbOTIHKA.
Discovery. IIporpamma-oTiaa4uK

OBOTIOIHOHHBIE

System  Workbench.

[Mporpamma — korduryparop STM32CubeMX

Tema 6.3. Pactmpenust ast iupoBoit 00pabOTKH CUTHAJIOB.
Tema 6.4. TeHneHIMH pPa3BUTUS APXUTEKTYPhl MHKPOIPOIIECCOPOB,
YHHBEPCAJLHOTO HA3HAYCHHUSI.

4.3. TlpakTtnueckue (CEMUHAPCKUE) 3aHATHUS
TeMbI MPaKTHUECKUX 3aHATHIA U UX TPYTOEMKOCTh IPUBEICHBI B TAOIHUIIE 5.

Tabnuma 5 — [IpakTuueckue 3aHATHS U UX TPYI0EMKOCTh

U3 aux No
No | Tewmnl npaktuueckux | @opmbl npaktuyeckux | TpyaoeMKOCTh, |MpPaKTUYECKOM |pa3zjena
n/a 3aHATUN 3aHATUN (dac) MOJATCOTOBKH, | IMCIIHII
(dac) JINHBI
Y4eOHBIM IJIAaHOM HE TTPETYCMOTPEHO
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTH MPUBECHBI B TabHIIE 6.
Tabnuia 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 HUX No
No TpynoeMKoCTh, | MpaKTUYECKOM | pa3ielna
HaumenoBanue nabopatopHbsIx padoT Py - | TP pasit
n/m (uac) MOATOTOBKH, | JTUCLUII
(gac) JIMHBI
Cemectp 6
1 VYrpaBieHue cBETOAMO0I0M € TOMOLIBIO 2 2 2
KHOIIKH
2 VYrpaBiaeHue cBETOIMOIOM C 2 2 2




HCII0JIb30BAHUEM ITPOIPAMMHOM 3aJI€PKKH

3 YrpaBiieHrue CBETOTUOJIOM C 2 2 2
HCIIOJIb30BAHUEM IIPEPBIBAHUN TaliMepa
4 | Hcnonb30BaHHE PEKUMA YHEPrOCOCPEKEHUS 2 2 2
5 VYrpaBneHue CBETOIUOIOM C 2 2 2
UCTIOJIb30BaHueEM durara
6 | IHMM — nukimveckoe ynpaBieHHue SPKOCTHIO 2 2 2
CBETOAMO/IA
7 | IMM — ymipaBneHue ipKOCThIO CBETOIMO/A C 2 2 2
IIOMOIIBIO0 KHOITKH

8 Pabora ¢ PCA maccuBoM. AnmapaTHBIH 3 3 2
1M

9 YrpaBiieHue CBETOINOIaMH TIO ITUKITY 2 2 6

10 Pabora c akcenepoMeTpoM 2 2 6

11 Pa6ora ¢ ALIIT 2 2 6

12 Pa6ora c DMA 2 2 6

13 | BocnpousBeneHue 3ByKa ¢ TIOMOIIBIO ayIHO- 2 2 6
HATT

14 Pa6ora ¢ LCD gucruieem 2 2 6

15 RNG. Pabora ¢ renepatopoM CIryqaifHbIX 2 2 6
qrCcen

16 [Tpuem-niepenava ganueix mo UART 3 3 6

Bcero 34 34 34

4.5. KypcoBoe nMpoeKTHpOBaHKE/ BHITOJIHEHUE KyPCOBOH PabOTHI

VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcst

Bupl caMocTOSITENIBHOM paOOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B TAOIHIIE /.

Tabnuna 7 — Bunel camocTosTenbHON paboThl U ee TPYJA0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosiTensHOl paboTh
yac yac
1 2 3
W3y4eHnne TeopeTHIeckoro Marepuana
40 40
mucruruael (TO)
Kypcoroe npoexkruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonuenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jlomamaee 3aganue (/13)
Kontposbhsie paboTs! 3a04uHnkoB (KP3)
IToaroroBka K MpOMEXYTOYHON
10 10
arrecranuu (ITA)
Bceero: 57 57




5. [lepeueHnb yueOHO-METOAMYECKOTO 00OCCIICUCHUS
JUISL CaMOCTOSITEIIbHOM PabOThl 00YYAIOIIUXCS 110 JUCIUILTHHE (MOLYJTIO)
VY4eOHO-METOIMUEeCKHE MaTepHalibl JIIsl CAaMOCTOSTEIbLHONW pabOThl O0YYarONIUXCs YKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYATHBIX U AIMEKTPOHHBIX YUCOHBIX W3TAHUI
[lepedyeHpb nedaTHBIX U IIEKTPOHHBIX YUEOHBIX M3IaHHUH MPHUBENICH B TA0IUIE 8.
Tabmunua 8— IlepeueHb MEYATHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

KonyecTso 3x3eMIUIIpOB B
HIudp/
URL ajpec bubnmorpaduueckas ccpuika oubmoTexe
(KpoMe 2IIEKTPOHHBIX FK3EMILISIPOB)
004.3 I'mammreiin M.A. MUKpPOKOHTPOJLIEPHI 7
I'-52 cmemannoro curagana C8051Fxxx dhupMbl
Silicon Laboratories u ux npuMeHeHHe:
pyKoBOACTBO nonb3oBarens. - M.: JIO/IDKA-
XXI, 2008. - 336 c.
681.3 [udpossie ycTpoicTBa 1 MUKPOTIPOLIECCOPHI. | 65
L-75 [IporpaMMHpOBaHHe MHKPOKOHTPOILIEPOB
cemeiictBa MCS-51: meToanueckue yka3zaHus
K BBITIOJTHEHUIO JTabopaTopHBIX padoT / CocT.
0.0. Xapunos. CII6.: PUO I'VATI, 2005. -
65 c.
681.511.54 | [IpumeHeHHE MUKPOKOHTPOJLIEPOB 135
I1-76 B CHCTEMAaX YIIPaBICHNS M KOHTPOJIS:
METO/INYECKHE YKa3aHUs K BBITIOJHECHHIO
nabopatopubix padot/ CI16: TOY BIIO
"CIIoI'YAII", 2007. - 47 c.

7. TlepeyeHb 3JEKTPOHHBIX 00Pa30BATEIIBHBIX PECYPCOB
UH(POPMAITMOHHO-TSIIEKOMMYHHKAITMOHHOM ceTn «HTepHEeT»
[Tepeuenn JIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(GOPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOW ceTh «MHTepHeT», HEOOXOAMMBIX I OCBOCHHS JTUCIUILIAHBI
npuBeieH B Tadnwiie 9.

Tabmuma 9 — IlepedeHb 5JEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB  HH(DOPMAIIMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «HTepHeT
URL anpec HaumeHnoBanue

http://www.intuit.ru/studies/courses/604/460/lecture/10321 | HaunnoHaabHBINA OTKPHITHII
yauBepcutrer UHTYUT. Jlekuus 1:
Muxkporporieccop 1 ero
apXHUTEKTypa.

http://www.intuit.ru/studies/courses/604/460/lecture/10335 | HanroHabHbIH OTKPBITHIH
yausepcutrer UHTYUT. Jlekuus 8:
CrpyKTypa MUKPOIIPOLECCOPHOM
CUCTEMBI.

http://www.intuit.ru/studies/courses/604/460/lecture/10353 | HanroHabHbIH OTKPBITHIH
ynusepcurer MHTYUT.
Jlexuus 17: Metoabl U cpecTBa




OTJIaAKNU MUKPOIIPOLECCOPHBIX
CHUCTCM.

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOT U
8.1. [lepeyenp mTpPOrpaMMHOTO OOECHEUEHUs, HCIOIb3yEMOI0 TPH OCYIIECTBICHUU
00pa30BaTENBHOTO MPOIIecca MO AUCIUIUINHE.
[lepeuenp nCONIB3yeMOro MPOrpaMMHOro odecrieueHus npeacrasieH B Tadnure 10.

Tabnuma 10— [TepeueHs NporpaMMHOTO 00ECIICUCHMS

Ne o/t HaumenoBanue

1 Jlemo-Bepcust nporpammbi-oTiiaauuka Keil uVision or “Keil Elektronik GmbH / Keil
Software Inc.” loctymnHa Juis CKauUBaHUs C caiita GUPMBI-IPOU3BOAUTEIIS 110 aAPECy:
https://www.keil.com/demo/eval/c51.htm

2 Jlemo-Bepcus mporpammbl Proteus ot “Labcenter Electronics” loctynna s
CKaYMBaHUS C caiiTa (UPMBI-TIPOU3BOJUTENS IO aAPECY:
http://lwww.labcenter.com/download/prodemo_download.cfm#professional

3 [Mporpamma-ornagurnk System Workbench for STM32 ot STMicroelectronics. JlocTymxa
JUIS CKaYMBaHUs € caiita pupMbI-TPOU3BOIUTENS IO aJpeCy:
http://www.openstm32.org/

4 [Iporpamma — koHpuryparop STM32CubeMX ot STMicroelectronics. JloctynHa st
CKaYMBaHUS C caidiTa (GUPMBI-TIPOU3BOJUTENS IO aAPECY:
https://www.st.com/en/development-tools/stm32cubemx.html

8.2. Ilepeuenp WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX pu
OCYIIECTBIICHUH 00Pa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[lepeyeHp wucCMONB3yeMbIX WHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTAaBICH B
Tabymue 11.

Tabmuma 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB  MarepualbHO-TEXHUYECKOH  0a3bl, HEOOXOMMMOW Ui  OCYIIECTBJICHUS
00pazoBaTeNpHOrO IpoIiecca 10 AUCIUILTNHE, TPEACTaBIcH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKON Oa3bl

No HaumenoBanue coctaBHOI yacTu Howmep aynutopuu
n/m MaTepHaTbHO-TEXHUYECKOMN 0a3bl (Ipu HEOOXOAMMOCTH )

1 JlekimoHHas ayAUTOPUS

KomnbrorepHslii Kiiacce

CnenpanusupoBannsie creHapl STM32F4-Dicovery

10. OueHouHbIe cpeAcTBa ISl MPOBEACHUS TPOMEKYTOUHOMN aTTecTarun
10.1. CoctaB OIIEHOYHBIX CpPEACTBAJS TPOBEACHHUS TPOMEKYTOUHON aTTecTaluu
oOyuaronuxcs 1o AUCHUIUINHE TPUBEACH B Tabnuie 13.
Tabnuia 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHUS MPOMEKYTOUHON aTTeCTaIluu

Bug HpOMC)KyTO‘-IHOﬁ aTrTeCTaluun | HCpC‘ICHB OLICHOYHLIX CPCACTB




OK3ameH Crircok BOIpoCoOB K 3K3aMEHY;
DK3aMeHAaI[HOHHBIC OUJIETHI;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKA YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0YyYaromuMICS TPUMEHSETCS S5-0ajulbHasi IIKaJa OIEHKH C(POpPMHUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas npuBeeHa B Tabnune 14. B TeueHue cemecTpa MOXKET HUCIIOJIb30BATHCA
100-0amnpHast ~ mKaja  MOMAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
HCIIOJIb30BAHUS KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmunua 14 —Kputepuu onieHKH YpOBHSI CQOPMHPOBAHHOCTH KOMITETSHIIUI

Or11eHKa KOMITETEHITII

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIHA
5-0aubHad 1kana P P (oprp

— oOyuarouuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepuair;

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

— OMUPAsACh Ha 3HAHUS OCHOBHOW W JOTIOJHUTEIHHOW JIMTEPATypHI,
TECHO NPHBSI3BIBAET YCBOCHHBIC HAYYHBIE TTOJIOKEHUS C TIPAKTHIECKOM
JIeSITeTbHOCTBIO HAIIPaBIICHIS,

— yMeJo 00OCHOBBIBAET M ApTYMEHTUPYET BBIJIBUTAEMBIC UM HICH,

— JIeJIaeT BBIBOJIBI M1 00OOIIEHHS;

— CcBOOOIHO BJIAJICET CHCTEMOW CIEIHATH3HPOBAHHBIX TTOHSITHIA.

«OTIIMYHO>»
(GavTCHO»

— 00ydJaronuiics TBEPIO YCBOWI MPOTPaMMHBIA MaTeprai, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT €ro, ONHUpasCh HAa 3HAHWUA OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW NEATEIbHOCTHIO
HaIpaBJICHUS,

— apTYMEHTUPYET Hay4YHBIC ITOJI0KEHUS,

— JIeJIaeT BBIBOJILI M 000OIIEHHUS;

— BJaJIeeT CUCTEMOM CIICIHATM3UPOBAHHBIX TOHITHH.

«XOPOLLIO»
«3aUTEHO»

— 00y4Jaronuiicss yCBOMJI TOJIbKO OCHOBHOM NPOTPaMMHBIN Matepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJLKO OCHOBHOM
JUTEpaTyphl;

— JIOIyCKaeT HeCyIeCTBEHHbIEC OIIMOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHS B MPAKTUYECKOM IPUMEHEHUU 3HAHHA
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHPYET Hay4HbIE MMOJI0KEHHUS;

— 3aTpyaHseTcs B OPMYIUPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BJIQ/ICET CUCTEMOH CeMaTN3UPOBAHHBIX MOHSITHIA.

«YOOBJICTBOPUTCIILHO»
(GavTCHO»

— O0y4Yarouuiics HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOIO
MaTepuana,

— JIOTyCKaeT  CYNIECTBCHHbIC  OIMMMOKM W HETOYHOCTH  TIPU
paccMOTPEHUH MPOOJIEM B KOHKPETHOM HAIlPaBJICHUHU;

— WCIIBITHIBACT TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUHU 3HAHU;

— HE MOYKET apryMEHTHUPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYJIHUPYET BBIBOJIOB M 000OIIECHHUH.

«HCYAOBJICTBOPUTCIIBHO>
«HC 3a4YTCHO»

10.3. TumoBble KOHTPOJBHBIE 3aJaHUS WIIK UHBIE MaTEePUAJIBI.
Bompocsr (3amaun) i sK3aMeHa mpeIcTaBieHbl B Tadnuie 15.

Tabnuma 15 — Bonpocs! (3agaun) 11 SK3aMeHa

Ne /i ‘ [Tepeuens BonmpocoB (3a/1a4) Ui SK3aMeHa ‘ Kox nnaukaropa

Cemectp 6

1 | Hasnauenwue, coCTaB M OCHOBHBIE XaPAKTEPUCTHKH | IK-3.3.1




MUKpOIpoLeccopa

2 Knaccugukaiusi MUKpOIIPOLIECCOPOB. I1K-3.3.1

3 TenneHMU pa3BUTHUS APXUTEKTYPBI I1K-33.1

4 0O0630p MUKPOIIPOIIECCOPOB, OPUCHTUPOBAHHBIX HA pemeHue 3amaad | [1K-3.3.1
yIpaBJIEHUSI.

5 00630p MUKPOMPOIECCOPOB YIIPABICHHUS TOTOKAMHU COOBITHI I1K-3.3.1

6 ApPXUTEKTypa OJHOKPHCTAIBHBIX MUKPO-OBM cemeiictBa MCS- | I1K-3.3.1
ol

7 Opranuzanys BHyTpeHHeHd U BHelHel namsitu MCS-51. I1K-3.3.1

8 [opTs! BBOa-BeiBo1a MCS-51. OcobenHocT paboThl, [TK-3.V.1
IPOrpaMMHUPOBAHHUE.

9 Taiimepst TO u T1 MCS-51. Pesxxumbr paboThl, [TK-3.V.1
IPOrpaMMHUPOBaHHE.

10 [TocnemoBarenbHbI cBsi3HOM amantep MCS-51. Pexxumsl padotsr, | [1K-3.V.1
IPOrpaMMHUPOBAHUE

11 Cucrema xomang MCS-51. Komanapl nepechbuiku ITK-3.V.1

12 Cucrema xomana MCS-51. Komanapl apudmMerndeckux u [TK-3V.1
JIOTHYECKUX onepanuil. Jlecarnunas koppekuus. /[Bondno-
JIeCSITUYHBIE TPEe0OpPa30BaHMs

13 Cucrema xomang MCS-51. Komanp!l nepeiaun ynpaBjaeHHUs IK-3.V.1

13 Cucrema komaung MCS-51. Komanapl onepanmii Hajg Gutamu I[IK-3.V.1

14 Taitmep T2. Pexumbl paboThl, MpOrpaMMHpPOBaHHUE. IIK-3.V.1

I1K-3.V.1

15 Maccus nporpammupyembix cuetTyukoB PCA. Pexumsbl paOoTsl, [IK-3.V.1
MPOrpaMMHUPOBAHUE ITK-3.V.1

16 CTtoporkeBoii TailiMep I1K-3.V.1

17 OCc00EHHOCTH apXUTEKTYPbl MUKPOIIPOIIECCOPOB CEMEHCTB IK-3.3.1
C8051FXXX dupmsr SiLabs.

18 CpenctBa noaepxku pazpadorunka. C8051F12x-DK I1K-3.3.1

19 CpencrBa mojaaepskku paspadorunka. Keil uVision I1K-3.3.1

20 00630p MUKPOTIPOIECCOPOB YIPABJICHHS MOTOKAMH JTAHHBIX I1K-3.3.1

21 ApXUTEKTypa OJTHOKpHUCTAIBHBIX MUKPO-OBM cemeiictB MCS- I1K-3.3.1
186/386

22 APXHUTEKTYypa OJHOKPHUCTAIBHBIX MUKPO-OBM cemeiicT | XP I1K-3.3.1

23 TeHeHIMu pa3BUTUSI MUKPOITPOIIECCOPOB ypaBieHus notokamu | [1K-3.3.1
TAHHBIX. [1K-3.3.1

24 [TporpammHoOe oGecrieueHne MUKPOIIPOLIECCOPHBIX CUCTEM I1K-3.3.1

25 ApXuUTEKTypa MUKpOTpoIieccopoB uppoBoit 00padotku curnaios | [1K-3.3.1
¢ (DMKCHUPOBAHHOW TOYKOM Ha Tpumepe usaenuii pupmer AD
cepuit ADSP 21XX

26 ApXuUTeKTypa MUKpOTpoIieccopoB 1uppoBoit 00padotku curnanos | [1K-3.3.1
C TUTaBAIOIIEH TOYKOW Ha TpuMmepe usaenuii pupmel AD cepuii
ADSP 21XXX

27 Tennenuun passutus mukponpoueccopos LOC. I1K-3.3.1

I1K-3.3.1

28 0O0630p MUKPOIIPOIIECCOPOB yIPaBICHHS YHUBEPCATHLHOTO I1K-3.3.1
Ha3HAYCHHS

29 Apxurektypa 32-X pa3psAHbIX MUKPOIPOLIECCOPOB THIIA I1K-3.3.1
STM32F4

30 Yckopurens namstu (ART-akceneparop) I1K-3.3.1

31 MuoroyposHaeBasit AHB maTtpuna muH I1K-3.3.1




32 [TopTsl BBOs1a/BEIBOA 0bO1Iero HazHaueHust GPIO I1K-3.3.1
33 UYacel peanpHoro Bpemenu RTC I1K-3.3.1
34 Kondurypuponanue cucremubix yacoB PLL I1K-3.¥.1
35 Taiimepsl IK-3.VY.1

I1K-3.3.1
36 I'enepanms HIUM I1K-3.V.1
37 CtoposkeBbie TaMEpPBI I1K-3.3.1
38 ALIT [1K-3.V.1

I1K-3.3.1
39 LAIT [1K-3.V.1

I1K-3.3.1
40 DMA-konTpOIIIep I1K-3.3.1
41 SPI unrepoeiic I1K-3.3.1
42 12C untepdetiic I1K-3.3.1
43 CAN wunTepdeiic I1K-3.3.1
44 USART wunTepdeiic I1K-3.3.1
45 AnmnapatHblii reHeparop ciayyaiiHbix uncen TRNG I1K-3.V.1
46 Kontposnep npeprsiBannii NVIC I1K-3.3.1
47 CpenctBa noaepxku pazpadborunka. STM32F4 discovery kit I1K-3.3.1
48 CpencrBa moaepskku pazpadorunka. STM32 Cube MX I1K-3.3.1
49 Cpencrpa moaaepskku pazpadorunka. System Workbench for ITK-3.3.1

STM32

50 ApxutekTypa 32-X pa3psaIHbIX MUKPOIIPOLECCOPOB THIIA I1K-3.3.1

STM32F7

Tabmuma 17 — [lepedens Tem i1 KypCOBOTO MPOSKTHUPOBAHMSI/BBITIOJIHEHUS KypCOBOM pabOThI

MpeAcTaBiIeHbI B TaOnwuie 18.

Tabnuna 18 — IlpumepHbIi epedeHb BOPOCOB ISl TECTOB

No 1/ [TpumepHBIit TepeYeHb TeM TSI KypCOBOT'O TPOSKTHPOBAHNSI/BBITIOTHEHUS
B KypCOBOM paboThI
Y4eOHBIM IIIaHOM HE MTPEyCMOTPEHO
Bonpockl is  mpoBeneHUS TMPOMEKYTOYHOH aTTeCTallid B BUJAC TECTUPOBAHHS

15?1 [IpumepHbIil nepedyeHb BOIPOCOB ISl TECTOB Ko unnukaropa
1 N306pa3ute cxemy MOAKIIOYEHHS CBETOIMOA K BBIBOY P3.6 [IK-3.V.1
MUKpOoKoHTpoJuiepa i80C51 I1K-3.3.1
2 | OTkyna moctynaert crapiiuid 6aiT agapeca Ha BbiBoabI mopTa P2 mpu | I1K-3.3.1
BBINIOJIHEHUHU KOoMaHasl MovX @RO0,a?
3 | Hus gero k BeIBoJaM nopta PO MUKpOKOHTpOILIEpa [1K-3.3.1
iI80C5 I moakir09aercst perucrp-3amienka’?
4 | Kakoe cocrosiHue BbIBOJIOB BMeeT opT PO MuUkpokoHTpoIiepa [1K-3.3.1
i80C51 mo BKJIFOYESHHUIO MUTAHUA?
5 | Kakoe coctosinue BoiBos1a uMeeT nopt P1.0 MUKpOKOHTpoOIuIEepa I1K-3.3.1
iI80C51 mocne komanaer SETB P1.2, eciiu oH ympasJisieT
TPAH3UCTOPHBIM YHUUIIOJSIPHBIM KIIFOUOM?
6 | MnenTtudukaTopsl THIA NepeaaBaeMbIX JaHHBIX yepe3 nopt PO. IT1K-3.V.1
7 | Kakoe cocTosinue BbIBOjIa MMeeT NMopT P2.0 MUKpOKOHTpoOILIEpa I1K-3.3.1

i180C51 mocne komanabl SETB P2.1, ecnu oH ynpasisiet
TPAH3UCTOPHBIM OMMOJISIPHBIM P-N-P KIII0OUOM?




8 | Ilouemy k BeBoy INTO HENB3st MOAKIIOYUTD JIBA UCTOYHHUKA I1K-3.3.1
3aIpoCcOB Ha MpEpbIBaHKE IO Cpe3y?

9 | Cnoco0sl BEIX0J1a M3 peKHUMa MOHMKEHHOTO SHEPronoTpeOIeHus] I1K-3.¥.1

10 | Kakoe cocrosinue BbIBOJIa MeeT nopT P3.2 MuUKpokoHTposiepa I1K-3.3.1
180C51 nocne komanasr SETB P3.0, ecin oH ynpasisier
TPaH3UCTOPHBIM OUTIOISIPHBIM N-P-N KIIFOYOM?

11 | IlocnenoBaTenbHbI CBA3HOM ananTep. PaccunTaiite yactoty I1K-3.3.1
KBapIIEBOTO pe3oHaTopa /it oomeHa co ckopocThio 19 200 6ox (s | T1IK-3.V.1
MUKPOKOHTpoOJUIepa ¢ npeaeabHoi yactoroil 12 MI')

12 | Orkyna nmocrynaer crapmmid 6aiT agpeca Ha BeiBoabl mopta P2 mpu | 11K-3.3.1
BBINTOJHEHUM KOoMaHael MovX @DPTR, a

13 | WnenTrdukaTopsl TUIIA MPUHAMAEMBIX TaHHBIX Yepe3 mopt PO I1K-3.V.1

14 | Pexxumsbl pabotsl. orl pcon,#89h I1K-3.3.1

15 | Kak u3meHuTCs cocTosiHre PSW rociie komau bl orl a,#00h? [1K-3.3.1

ITK-3.V.1

16 | Kakoii kox Oyaer Bo3BpaiieH B Akk=0 mociie mporexypbl: Move IK-3.3.1
a,@a+pc; ret?

17 | Kak u3MeHuTCst coctostaue PSW rocie koman el anl a,#0FFh? [1K-3.3.1

ITK-3.V.1

18 | Kaxkoii kox Oyaet Bo3BpamieH B Akk=0 mmocite mporeaypbl: Move I1K-3.3.1
a,@a+ DPTR; ret?

19 | Kak usmenuTtcst cocrostare PSW rocie komauanl Xrl pl,#00h? [1K-3.3.1

I1K-3.V.1

20 | Pexxumnl pabotsr. Orl pcon,#0Ah I1K-3.3.1

21 | Kak u3MeHuTCS cocTosiHre PSW mocite komanasl Xrl pl,#00h I1K-3.3.1

IMK-3.V.1

22 | Kak u3MeHUThb KOJI TPOrpaMMbl, YTOOBI pe3yJIbTAaThl BBITIOTHEHUS IK-3.V.1
xomany add a,#0Fh wu addc a,#0Fh 6pum onHaKOBEIMU?

23 | CnocoOsl BBIXOA M3 PEKUMA XOJIOCTOTO XOJa. [1K-3.3.1

24 | Kak M3MEHHTCS COCTOSTHHE PSW Iociie KoMaHapl mov a,#06h? [1K-3.3.1

IIK-3.¥.1

25 | Pexxumsl paboTsl. Orl pcon,#87h I1K-3.3.1

26 | Kak u3MeHHTCS COCTOsTHHE PSW rociie KoMaHael mov p3,#0Fh? [1K-3.3.1

I1K-3.V.1

27 | B 4yem pazHuIa B OBEJACHUH MPOTrpaMMBbl, UCTIOJIB3YomIei komanay | [1K-3.3.1
jb P1.2,NEXT ot ucnons3ytomieii jbc P1.2, NEXT?

28 | Ilognporpamma nprema 6aiita uepe3 UART c npepriBaHUSIMH. I1K-3.V.1

29 | Ilporpamma hopMupoBaHMsI OAUHOYHOTO UMIYyJbca Ha BeiBoge p2.3 | [IK-3.V.1

30 | IlomgmporpamMma niepenauu Oaiita yepes UART Ge3 mpepbiBanuit I1K-3.V.1

31 | IlocnenoBarenbHbIN CBs3HOM aganTep. Kak opraHn3oBathb I[IK-3.V.1
MIPOrpaMMHO-YIIPaBISIEMYIO Tiepenady JaHHbIX, eci B SCON
3anucan kox 52h?

32 | llomnporpamma mpuema 6Gaiita yepes UART Ge3 npepbiBanmii. I1K-3.V.1

33 | [locnenoBarenbHbIN cBsi3HOM ananTep. Kak opranuzoBath IIK-3.V.1
IIPOrpaMMHO-YIIpaBJsieMylo Iiepeady AaHHbIX, eciu B SCON
3amucad ko 50h?

34 | T2 kak reHepaTop MOCIe10BaTEIbHOCTH UMITYJIbCOB. IT1K-3.3.1

35 | TO kak u3MepuTeNb JUIMTEIbHOCTH UMITYJIbCA IT1K-3.3.1

36 | [lonmporpamma nepenaun Oaiita yepe3 UART c npepbiBanusiMu IT1K-3.V.1

37 | T1 kak 3anatomuii reneparop st UART I1K-3.3.1

38 | MaccuB PCA kak rereparop UM I1K-3.3.1




39 | Ilporpammuas 3anepxka. [Ipumep [K-3.VY.1

I1K-3.3.1
40 | T2 kak yctpoiictBo cunxponuzanuu UART I1K-3.3.1
41 | boprba c WDT B C8051F124 I1K-3.3.1

[TepeueHs TeM KOHTPOJIBHBIX PAOOT MO JUCHUIUIMHE OOYYAIONMUXCSI 3a09HON (OPMBI
oOy4eHus1, IpeICTaBJICHbI B Ta0mie 19.

Tabnuma 19 — IlepedeHb KOHTPOJIBHBIX PAdOT

Ne i/mn [lepeyeHb KOHTPOJIBHBIX pabOT

He npenxycmotpeHo

10.4. Meropuyeckue  MaTepHalbl,  ONPENENAIONIME  TMPOUEAYPHl  OLECHUBAHHS
MHJUKAaTOPOB, XapaKTEpHU3YIOIIUX ATanbl (OpMHpPOBAHUS KOMIIETEHIMH, COJepKaTcsi B
JIOKAJIbHBIX HOpMaTuBHbIX akTax [VYAII, pernmaMeHTUpyOLIMX TMOPSAOK U MPOLERypy
MIPOBEJICHUS TEKYIEr0 KOHTPOJISI yCIEBAEMOCTH U NMPOMEKYTOYHOM aTTeCcTalluu O0ydarouinuxcs
I'VAIL

11. Meroanueckue ykazaHus Ij1s1 00YJarOIIUXCs IO OCBOSHHUIO JTUCITUTUTAHBI

11.1. Meroauueckne yKa3aHUS JUIsi OOYYalONMIMXCS TI0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana (eciu npedycmMompeHo y4eOHbiM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYCHWE JICKIIMOHHOTO MaTepHaja — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
IyOOKOe W SICHOE HW3JIOKEHWEe ydeOHOro marepuaia. HasHaueHWE COBPEMEHHOW JICKIIMH B
paMKax IUCIMILIMHBI HE B TOM, YTOOBI MOJIYYHTh BCIO WH(MOPMAIHMIO TIO TeME, a B OCBOCHHUH
(yHIAMEHTAIBHBIX TPOOJIEM JAWCHUILIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JTOCTIDKEHU HayYHOH MbICTH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METO0JOTHYECKYIO,
OpPTaHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIMH. JISKIHs pacKphIBaeT MOHITHHHBINA armmapar
KOHKpETHOW 00iacTh 3HaHWs, €€ NpoOJeMbl, TaeT IebHOE MPEICTaBICHHE O IHCIUIUINHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU AUCIUTUTHHAMHU.

[lmaHupyemble pe3ysbTaThl IPU OCBOCHUHU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepyaa;

— TIIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAaHUH, YPOBECHb
KOTOPBIX ONPEAEISIeTCs IeJICBOM YCTAHOBKOHM K KaXKJI0 KOHKPETHOU TeMe;

—  MOJIyYeHHE OIBITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOIaBaTelIeM;

— pa3BuUTHE TPOPECCHOHATBHO-JICIOBBIX  KAa4yecTB, JIIOOBM K  TIpEAMETy W
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBITIIJICHHUS.

— MOSIBJICHUE HEOOXOAMMOT0 HHTEpEeca, HE0OX0AUMOTO Il CAMOCTOSTEILHON padoThI;

— T[IOJIyuYeHHE 3HAHUHW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH WU TEXHUKH U O
MIPOTHO3€ MX Pa3BUTHS HA OJIMDKANIIINAE TO/IbI,

— Hay4YuThCsl METOJIUYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TJIABHBIC MBICIH WU
MOJIOXKEHMSI, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSITH WX B  pa3jIM4YHbBIX
dbopMynHupoBKax);

— TOJy4YeHHe TOYHOrO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMHHOB U MOHSATHH.

JIeKIMOHHBI ~MaTepual MOXET CONPOBOXKIAThCS JAEMOHCTpalMed  ClaiioB U
WCIOJIb30BAHMEM Ppa3laTOYHOTO Marepualia TMpU TPOBEACHUHM KOPOTKUX JHUCKyccHil 00
O0COOCHHOCTSIX MMPUMEHEHHSI OT/ACTbHBIX TEMATHK 10 IUCIUTUIHHE.

CTpyKTypa npeocTaBieHUs JEKIIMOHHOTO MaTepuaa:

— BBeJeHHE (COOOIIEeHNEe TEMBI, 1IeITH, IJIaHa JIEKIIUU, UCTIOJIb3yEeMbIX HCTOUHUKOB);

— OCHOBHas 4acTh (TOJa4a CTPYKTYPHUPOBAHHOW Hay4yHOW M yueOHOW HH(OpMaIuH,
paccTaHOBKa aKIIEHTOB, BBIBOJIBI 10 KAXKIOMY MYHKTY);




— 3aimoyeHue (0000IIeHNEe OCHOBHBIX HeH, (pOpMyIHpOBaHUE OOLIMX BBIBOAOB IO
TeMe).

11.2. Meroauueckue yka3zaHus Jjisi 00ydaronuxcs 1Mo y9acTUI0 B CEMHHApaXx.
He npexgycmorpeno.

11.3. Meroanueckue ykazaHUs JUIsi OOydYalomUXCsl MO TPOXOXKICHUIO MPAKTHUYSCKUX
3aHSITUH.
He npexgycmorpeno.

11.4. Meroauueckue yka3zaHus JUid OOYYaroIIMXCS [0 BBINOJIHEHUIO JIADOPaTOPHBIX
pabor.

B xone BbimonHeHus 1abOpaTOpHbIX padOT oOydarolmuiics JOKEH YriayOuTh |
3aKpENUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIA/IETh COBPEMEHHON METOIMKON M TEXHUKOMN
SKCIEPUMEHTa B COOTBETCTBHUM C KBaIM(PUKALMOHHOW XapaKTEpUCTUKON o0O0yyaromerocs.
Boinonnenue nabopatopHbIX pabOT COCTOMT M3 3KCIEPUMEHTANIbHO-TIPAKTUYECKOM, pacuyeTHo-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

Boinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBISIETCS HEOTHEMIJIEMOM YacThIO
W3Y4YeHMs] JUCUUIUIMHBI, OIpenensieMod ydeOHBbIM IIJJaHOM, M OTHOCHTCS K CpEeICTBaM,
00ecreurBaoIIUM pPEIIeHNE CIEIYIONNX OCHOBHBIX 33/1a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUS IMPOLECCOB, SBJIEHHUH U 0OBEKTOB,
M3y4aeMbIX B paMKax JaHHOM TUCIUILINHBL,

— 3aKperuvieHue, Pa3BUTHE M JleTalu3alys TEOPETUYECKHX 3HAHWM, MOJyYeHHBIX Ha
JIEKIUSAX;

— IOJIyuyeHHe HOBOM MH(OpMAINK 10 3y4aeMON IUCIUILINHE;

— TpuoOpeTeHHWe  HaBBIKOB  CAaMOCTOATENIBHOM  paboThl ¢ JJaOOpaTOPHBIM
o0opyI0BaHUEM U MPUOOPaAMH.

3amanue u TpeboBaHuUs K IPOBEICHUIO JIaOOPaTOPHBIX paboT

3amanue U TpeOOBaHUS K MPOBEACHHUIO JTA0OPATOPHBIX PaOOT MPUBOIATCS VIS KaXKIOM
paboThl B METOIMYECKUX YKA3AHUSX:

[681.3 1175] Lludpossie ycTpoicTBa U MHKPOIPOLIECCOPHI. IIporpaMMupoBaHre MHUKPO-
KOHTpoJuiepoB cemeiictBa MCS-51: mMeToanueckue yka3aHUs K BBIMOJHEHHIO J1a00pPaTOpPHBIX
pabot / Coct. O.0. XKapunos. CII6.: PO I'VAII, 2005. - 65 c.

CtpykTypa ¥ (hopMa 0TYETa O Ja0OPATOPHOM padboTe

1. TUTYJIbHBIN JIUCT

2. llenpb u 3a1aun pabOTHI.

3. TeopeTuyeckue CBEICHUS O METOIaX PEIICHUS ITOCTABJICHHBIX 33/1aY.
4. Cxema 1a00paTOpHOM YCTAaHOBKH

5. Pe3ynbTaThl M3MEepeHH U pacueTOB.

6. 'padmyeckre 3aBUCUMOCTH.

7. BEIBOEL

TpeGoBanus kK opopmIIeHUIO OTUYETA O JIabopaTOpHOU paboTe

Otuer o naboparopHoi paboTe OQOpMIIETCS B COOTBETCTBUU C TPEOOBAHUSAMH IO
oopmiteHHIO TeKCTOBBIX JokyMeHToB o I'OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost_7.32-2017.pdf..

11.5. Meroauueckue yKazaHus A7 OOYYAIOIIUXCS MO MPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHMS/BBITIOTHEHHS] KYPCOBOW PaOOTHI.
He npexgycmorpeno.



11.6. Meroanyeckue yka3aHHs Uil 00y4aromuXcs MO MPOXOKICHUIO CaMOCTOATEIbHOM
paboTHL.

B xoje BBITIONHEHUS CAMOCTOSTEIHHONW pa0OThI, O0YUYAIONIUIICS BBIMOIHSIET padoOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, HO 06e3 ero HemocpeaCTBEHHOIO
y4acTHsL.

s oOygarommxcsi 1Mo 3a09HON (opMe OOyYCHHsI, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B ¢€0s1 KOHTPOJIBHYIO padoTy.

B mpomecce BBHIMONHEHUS CaMOCTOSTENLHOW paboThl, y oOydaromierocst (hopMHpYeETCs
1esecoodpasHoe IaHNPOBaHKUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHHHM M CHCTEMAaTHU3allMU NPUOOpETaeMbIX 3HAHWK, OOECIIEYMBAET BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TMEPUOA OOydYEHHs, TOMOTAeT NOJIYYHTh HABBIKH IOBBIIICHHS
po(hecCuOHATILHOTO YPOBHSL.

MetoauueckumMu ~ MaTepuaiamMH, — HalpaBiSIONIMMH  CaMOCTOSITENIbHYI0 — paboTy
00yJarOIINXCSISIBIISIOTCS .

—  y4eOHO-METOAMYECKUN MaTepHall Mo JUCLUILINHE;

— METOJMYECKHE YKa3aHHUS IO BBIMOJIHEHHUIO KOHTPOJBHBIX padoT (i1 00ydaromuxcs
0 3a049HOM popme 00ydeHus).

11.7. Meroauueckne yKazaHWs IS OOYYaOIMIMXCS TO MPOXOXKACHHUIO TEKYIIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCHEBAEMOCTH NPEAYyCMAaTPUBAET KOHTPOJb KadecTBA 3HAHMI
oOyyarouuxcs, OCyUIECTBISIEMOTO B TEUEHHE CEMECTpa C ILIeNbI0 OLIEHUBAHUS XOJa OCBOEHUS
JTUCITUTITAHBL.

11.8. Meroanueckue ykazaHUs JUIsl O0yUYaIOIMIMXCS MO MPOXOXKICHUIO MPOMEXYTOYHOM
aTTeCTaluu.

[Ipomexytounast ~ arrecTauust  OOydalOIIUXCs — MpPEAyCMaTpUBaeT  OICHUBaHHE
MIPOMEXYTOUYHBIX M OKOHYATEIbHBIX PE3YyJIbTaTOB O0yuYeHHs Mo aucuuruinHe. OHa BKJIIOYAET B
ceds:

— D9K3aMeH — (opma OILIEHKM 3HaHUM, MOJYyYEHHBIX OOy4aromuMmcs B Ipolecce
M3Y4YeHHs BCEHl AMCUUIUIMHBI I €€ YacTH, HaBBIKOB CAMOCTOATEIbHOM pabOThl, CIOCOOHOCTH
MPUMEHATh UX JJI PELICHUsS NPAKTUYECKUX 3aJad. DK3aMEH, KaK IPaBUIIO, IPOBOIUTCS B
MEPUOJI SK3aMEHALlMOHHOM CECCMM M 3aBEpIIACTCs ATTECTAllMOHHOM OLIEHKOH «OTIMYHOY,
«XOPOLIOY, «YJIOBIETBOPUTEIIBHO», «HEYIOBIECTBOPUTEIILHOY.

— 3a4eT — 9T0 ¢GopMa OICHKH 3HAHUH, MOJYyYEHHBIX OOyUYaAIOUIUMCS B XOJAE U3YUYCHUS
y4eOHOM TUCHUIUIMHBI B LIEJIOM WM [IPOMEXYTOUHas (110 OKOHYaHUH CEeMecTpa) OLleHKa 3HaHM
00yyarouuMcs 1Mo OTJENbHBIM pa3fiesiaM JUCHUIUIMHBI C aTTECTAllMOHHON OIICHKOW «3a4TeHO»
WJIU «HE 3a4TECHO».

— nuddepeHpoBanHbiii  3aueT — 95TO0 (¢dopMa OIEHKM 3HAHUM, MOTyYEeHHBIX
o0yyaroumMcs Ipyu U3YYeHUH AUCHUILTUHBI, TP BHIIOJHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAyYHO-MCCIEA0BATENbCKUX PA0OT M MPOXOKICHUU MPAKTHK C ATTECTAIMOHHOMN OI[EHKOM
COTIUYHOY, «XOPOULIO», «YJOBJIETBOPUTEIBHOY, KHEYJOBIETBOPUTEIHLHO.

Cucrema OLEHOK MpU NPOBEIECHUU IPOMEKYTOUHOM AaTTECTAl[MU OCYIIECTBIISIETCS B
COOTBETCTBUU C Tabmumei 14 u TpeboBanusmu [lonoxenuit «O TekymeM KOHTpOJIE
yCIIEBAEMOCTH U MPOMEKYTOUHOHU aTTectanuu cryaeHToB ['YAIL oOyyarommuxcs mo mporpamme
BBICIIETO 00pazoBaHus» U «O MOIYNbHO-PEHTHHTOBOI cHCTEME OIIEHKH KadecTBa Yy4eOHOM
paboTsl ctyieHToB B 'Y AID».
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