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AHxHoTtanus

Jucuunnuaa «OCHOBBI MHKPOIPOLECCOPHOM TEXHUKH» BXOAUT B 00pa30BaTEIbHYIO
IpOTrpaMMy BBICIIETO 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HAIpPaBICHHUIO MOATOTOBKH/
crneruranbHocTl 12.03.05 «JlazepHas TeXHHMKa W JIa3€pHBIE TEXHOJIOTMW» HAIPaBJICHHOCTH
«JlazepHas TexHMKa U J1a3epHbIE TEXHONOTUNY. JuciumnnuHa peanusyercs kapeapoi «Ne23».

JucuumnnuHa HaneneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIEIYIOIIMX KOMIIETEHIIUHI!

[TK-3 «CnocobeH k pa3paboTKe TEXHOJIOIMUYECKUX MPOLIECCOB KOHTPOJII MEXaHUYECKHUX,
ONTUYECKUX U ONTUKO-3JIEKTPOHHBIX OJIOKOB, Y3JIOB U 3JIEMEHTOB TUIIOBBIX CHCTEM MPHOOPOB,
Ja3epHON TEXHUKH, Ja3€PHBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM»

CopepxaHue TUCUUILUIMHBI OXBaTbIBAET KPYT BOMPOCOB, CBS3aHHBIX C NMPOSKTHPOBAHUEM
MHKPOIIPOLIECCOPHBIX YCTPOHCTB M CHCTEM U HX MPOrpaMMUPOBAHHUEM C HCIIOJIb30BAHHEM
CIELUAIM3UPOBAHHBIX CPEACTB MOJACPKKH pa3padoTInKa.

[IpernonaBanne MUCHMIUIMHBI TPEAyCMATPUBAET ClEAyIOmHe (OpMbI OpraHH3alHUU
y4eOHOro npoliecca: JeKIIH, J1abopaTopHble paboThl, CaMOCTOsTENIbHAsA paboTa 00yJaroIerocs.

[IporpaMMoOii OUCHUIUIMHBI NPELYCMOTPEHBI CIEAYIOIUE BUIbI KOHTPOJIS: TEKYLIUH
KOHTPOJIb YCII€BAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS IAMCIMILIUHBI COCTABIsACT 4 3a4eTHHIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCIUTLIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

[Ipenna3znauenue AUCHUILUIMHBI « OCHOBBI MHKPOIPOLECCOPHON TEXHUKH» 3aKITI0YACTCs
B M3yUEHUU CTYJEHTaMU OCHOB (DYHKLIMOHHUPOBAHUS MUKPOIPOIIECCOPOB, MUKPOIIPOLIECCOPHBIX
YCTPOMCTB M CHUCTEM, a TaKXe NPUOOPETCHHH MPAKTUYECKUX HABBIKOB MPOTPAMMHUPOBAHUS
MHUKPOIIPOILIECCOPOB M MHUKPOKOHTPOJUIEPOB, a TaKKe CIOCOO0OB MPAKTUYECKOM peanu3aluu
COOTBETCTBYIOIIMX YCTPOWCTB HAa COBPEMEHHOM JJIEMEHTHOM 0a3e d3JIEKTPOHUKU C
MCIOJIb30BaHUEM CHEIMATU3UPOBAHHBIX TPOTrPAMM-OTIIAUUKOB.

1.2. JlucuumiuHa BXOAMT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaAMU
00pa30oBaTeNbHBIX OTHOIICHHI, 00pa30BaTEIbHOM MpOrpaMMBbl BEICIIET0 00pazoBaHus (nanee —
OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PEe3yJIbTATOB OOYUEHUS O TUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIUHBI OOYYAIOIIUNACSA JODKEH 00Ja1aTh CIeTyONIHMH
KOMIETCHIMSIMH WM UX YacTsMU. KoMIeTeHIMy 1 MHAUKATOPbl X JOCTHKEHUS PUBEJICHBI B
tabsuue 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAUKATOPOB UX JOCTHKEHUS

Konn
Kareropus (rpynmna) Koa n HaumeHoBaHME WHIMKATOPA JOCTUKEHUS
HanuMEHOBaHHE
KOMIIETEHIIUHA KOMIIETEHIIUU
KOMIIETEHIIUHA

[1K-3.3.1 3HaTh 351eMeHTHYO 0a3y,
HCIIOJIB3YEMYIO B U3JICTUSX JIA3EPHOU TEXHUKH;

[1K-3 CriocobeH k
oOIIIMe IPUHIIMIIBI, TPABHJIA U METOIBI

pa3zpaboTke
KOHCTPYHMPOBAHUS JIA3€PHBIX OMTUKO-
TEXHOJIOTMYECKUX
3IEKTPOHHBIX MPUOOPOB; OCHOBBI TEOPUH
MIPOLIECCOB KOHTPOJIS ..
TOYHOCTH Y HAJIEKHOCTH ONITHYECKUX MPUOOPOB;
MEXaHUYECKUX, N
OCHOBBI ONTHYECKUX U3MEPEHHI; METO/IbI
ONTHYECKUX U .
OIITHKO Ja3epHBIX U3MEPEHUH; METOIBI PAOOTHI C HAYYHO-
[Tpodeccruonanbubie TEXHUUYECKOH TUTepaTypoit
AIIEKTPOHHBIX
KOMIIETECHIINU [TK-3.Y.1 ymeTb 000CHOBBIBATH IpeIaraeMble

OJIOKOB, Y3JIOB U
DJIEMEHTOB THUIIOBBIX
cucTeM NnpuodopoB,
JIa3epHON TEXHUKH,
Ja3epHBIX ONTHKO-
IIEKTPOHHBIX
npuOOPOB U CUCTEM

TEXHUYECKUE PELIeHUs Mpu pa3paboTke
TEXHOJIOTHYECKUX MPOIECCOB KOHTPOJIS OJIOKOB,
y3JI0B U AJIEMEHTOB JIa3epHBIX TPUOOPOB U
CHUCTEM; aHAJTU3UPOBATh, IPEICTABIISATH U
0(QOpPMIISITh PE3yJIbTATHI MIPH pazpaboTke
TEXHOJIOTUYECKUX MPOIECCOB KOHTPOJIS OJIOKOB,
y3JI0B U AJIEMEHTOB JIa3epHBIX TPUOOPOB U
CUCTEM

2. Mecro mucturuiiHbl B cTpykType OI1

JucnumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOIUMUCS
IPU U3YUYEHHUH CIEYIOUINX AUCIUILINH:

— «OJIEKTPOHHKAY,

— «KoMIbloTepHbIe TEXHOIOTUHA KOHCTPYUPOBAHUS U TIPOU3BOJICTBAY,

— «OCHOBBI KBAHTOBOM AJIEKTPOHUKNY.

3HaHuUs, MOJYyYEHHbIE NpPH HM3YyUYEHUHM MaTepuana JaHHOM AMCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbBHOE 3HAYEHUE, TaK M MOTYT MCHOJb30BAThCSl IMPU M3YYEHUHM AUCIUIUIMHBI
«IIpoeKkTrpoBaHKE JTa3€PHBIX TEXHOJOTHMUECKUX KOMIUIEKCOB» U MPHU BBHINOTHEHUU BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

3. O0BeM U TPYAO0EMKOCTh TUCIUILTAHBI




Janneie 06 obmemM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOU
paboTHI IO TUCHUIUIMHE (M paclpeaeIeHue 3TOH TPYAOEMKOCTH TI0 CEMECTpaM) MPECTABICHBI B
Tabaure 2.

Ta6mmia 2 — O0beM U TPYJIOEMKOCTh JUCITUTIIIMHBI

TpynoemMKoCTh 110
Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuueckoi n0020moeKu 34 34
Ayoumopnbie 3anamus, BCETO 4ac. 51 51
B TOM YHUCJIC:
nekuun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopublie padotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (Jac) 57 57
Buo npomesrcymounoit ammecmayuu: 3auer,
mudd. 3ager, sx3ameH (3auver, Hudd. 3au, OK3. OK3.
DK3.%%*)

**k
IIpumevanue: kaHaUAATCKHIl SK3aMeH

4. CopeprxaHue JUCITUTUITUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILIMHBI IO pa3/ieiaM U BUIaM 3aHSITHI.
Pazgenpl, TEMBI TUCHUTIIIUHBI ¥ KX TPYJIOEMKOCTh TTPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCIUTLITMHBL Jexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (dac) (qac) (dac)
Cemectp 6

Pazzen 1. O0mme cBeACHHUSI 0 MEKPOIPOIIECCOpaXx.
Tema 1.1. Knaccudukariyss MUKpOTIPOIECCOPOB
Tema 1.2. O630p HOMEHKIIATYPbI
MHUKPOIIPOILIECCOPOB BEAYIIHUX (PUPM- 2 8
Tema 1.3. OCOGEHHOCTH apXUTEKTYPbI
MUKPOIPOILIECCOPOB, OPUEHTHPOBAHHBIX HA
pellIcHHE 33134 YIPABJICHUS




Pazznen 2. O630p MUKpPOIPOLIECCOPOB,
OpUEHTUPOBAHHBIX HA pPEIICHUE 3aa4
yIpaBlIeHUS] TOTOKAMHU COOBITUIN

Tema 2.1. MUKpOKOHTPOJLIEPHI Ha OCHOBE
MIPOMBINIUICHHOTO ~ CTaHJapTa MCS-51™  Ha
npumepe wu3genus Gupmbr " Silabs " Tuma
C8051F124.

Tema 2.2. Opranu3zanus BHyTpEHHEW W BHEIIHEH
namsita MCS-51

Tewma 2.3. [TopTsl BBOga-BeIBOAa MCS-51

Tema 2.4. TaiiMepbI-CUeTUUKU

Tema 2.5. PCA maccus

Tema 2.6. [TocnenoBarenbHbBIN CBA3HOM afantep
Tema 2.7. bnok 00paboTKH ITpephIBaHUI

Tewma 2.8. Pexumbl padbotet MCS-51

17

12

Pazzen 3. TUNIOBBIE pemIeHHsI, IPUMEHIEMBIE ITPH
HOCTPOCHUHU CHCTEM Ha 6a3e MUKPOKOHTPOJUIEPOB
MCS-51

Tema 3.1. I[TocTpoeHue cucTeMbl Ha OCHOBE
MUKpOKOHTpoJiepoB MCS-51.

Tema 3.2. Mcnionbp30BaHuE  MUKPOKOHTpOJUIEpA
JUTSI TeHEPALMU TUTIOBBIX CUTHAIOB

Tema 3.3. AnnapaTHas ¥ mporpaMMHast
peanu3aius MUKPOIIPOIIECCOPHBIX U3MEPUTEINCH 1
3JIEMEHTOB YIIPABJICHHUS.

Tema 3.4. CpencTBa Mo UISPIKKH pa3paboTIHKa

10

Paznen 4.. Mukponponeccops! ynpaBiaeHHs
MOTOKaMH JaHHBIX

Tema 4.1.ApxuTekTypa KOMMYHHMKAIIMOHHBIX
nporeccopoB cemeiicrea MCS-186.

Tema 4.2. ApXUTEKTypa KOMMYHHKAIIMOHHBIX
nporieccopoB cemeiictBa MCS-386EX.

Tema 4.3.ApXuTekTypa KOMMYHHUKAIIMOHHBIX
npoiieccopoB cemeiictpa | XP.

Tema 4.4. CpenctBa moaaepKku pazpaboTuuka.

10

Paznen 5.. Mukpornporeccopsl g poBoi
00pabOTKH CUTHAJIOB

Tema 5.1.Apxurextypa mpoueccopoB [1OC ¢
¢duxcupoBanHoii Toukoit Tunma ADSP 21XX.
Tema 5.2.Apxurextypa npoueccopoB [{OC ¢
rutaBatomieit Toukoit ADSP 21X XX

Tema 5.3. CpeacTa moaaep XKy pa3padoTyuKa.
Tema 5.4. Apxurektypa npoueccopos [IOC
JPYTUX IPOU3BOJIUTENEH




Paznen 6. 00630p MHUKPOTIPOIIECCOPOB,
YHHBEPCALHOTO Ha3HAUCHHUSI.

Tema 6.1.  Apxurexktypa 32-X  pa3psIHBIX
MukpomnporeccopoB Tuna STM32FXXX.

Tema 6.2. CpencTBa moafepKKu pazpadoTynKa 2 17 7
Tema 6.3. Pactupenus aiis mudpoBoi 00paboTKH
CUTHAJIOB.

Tema 6.4. TeHIeHIIMN PA3BUTHUS APXUTEKTYPBI
MHUKPONPOIIECCOPOB, YHUBEPCATHHOTO HA3HAYCHHS

Hroro B cemecTpe: 17 34 57

Hroro 17 0 34 0 57

IIpakTHueckass IOATNOTOBKA 3aKIIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJIHEHUU
Oo0y4JalIUMHUCA  ONpEAENCHHBIX  TPYIOBBIX  (PyHKUMH,  CBSI3aHHBIX C  Oyxyiei
npogeCcCUOHATIBHOMN 1 TeNbHOCTBIO.

4.2. CopuepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHuie pa3qesioB U TeM JEKIIMOHHBIX 3aHIATUN MPUBEICHO B Ta0mnuiie 4.

Ta6JII/ILIa 4 — Coz[epxcaHI/Ie Pa3acjioB U TCM JICKIIMOHHOI'O ITMKJIA

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Paznen 1. O6mue cBeieHust 0 MUKPOITPOIIECCOpax.

Tema 1.1. Knnaccudukaiiys MUKpPOIIPOIIECCOPOB.

OcCHOBHBIE ~ apXUTEKTypbl  mporeccopoB:  Don-HelimaHoBcKas,
I'apBapackas, bepknuiickass, Ctandopackas apxurekrypel, RISC-
npoueccopsl. I[lluHBI maHHBIX, aapeca W ymOpaBieHUS. Pexumbl
IIPEpPBIBAaHUM U IPSIMOTO JOCTYyTNa K MaMSITH.

OTnuynTensHble OCOOCHHOCTH CHUCTEM KOMAaHJ MHKPOIPOIECCOPOB
Pa3IMYHOTO Ha3HAYEHUS.

Tema 1.2. O630p HOMEHKJIATYPHl MHKPOTIPOIIECCOPOB BELyIUX (Gpupm-
IIPOU3BOAUTEIICH.

Mukpomnpomeccopsr  ¢upm "Analog Devices”, "ARM", "Atmel",
"Intel”, "Microchip"”, "Motorola", "Silabs", "STMicroelectronics",
"Texas Instruments". CpaBHUTEIbHBIN aHATIN3.

Tema 1.3. OcoOeHHOCTH apXUTEKTYPbl MEKPOIIPOIIECCOPOB,
OpUEHTUPOBAHHBIX Ha PEIICHUE 3a]1a4 YIIPaBICHUS.
Muxkpornpoueccopbl yIpaBIEHUs MIOTOKaMU COOBITHI.
Muxkpornporiieccopbl yIpaBlIeHUS MOTOKaMH JTAHHBIX.
Mukponpoueccopsl i 1UdppoBoir 00paboTku curHanoB. Heiipo
MUKpoIpoleccopsl. Mukpormnpoueccopsl ¢ (QYHKIUSIMH HEYETKOU
JOTUKU. MUKpOIIpoLieccOpbl YHUBEPCAIBHOIO Ha3HAUEHUSI.

2 Paznen 2. O030p MUKPONPOLIECCOPOB, OPUEHTUPOBAHHBIX HA PEIICHNE
3aj71a4 yIpaBJeHHsI TOTOKAaMH COOBITHH.

Tema 2.1. MUKpOKOHTPOJJIEPI ~ Ha ~ OCHOBE  NPOMBIIIJIEHHOTO
crangapra MCS-51™ na npumepe usaenaus ¢upmsr " Silabs " Tuma
C8051F124.

OCHOBHBIE XapaKTEPUCTUKH.

Tema 2.2. Opranu3zanus BHyTpeHHeH W BHemHed mamsta MCS-51.
CniocoObl afpecaniuy BHyTpeHHeH 1 BHemHel namatu MCS-51

Tewma 2.3. [Toptel BBoga-BeiBOga MCS-51.

[TapamutenpHple  TOPTHL  BBOJA-BbIBojIAa.  OcoOCHHOCTH  paboTHI,




IpOTpaMMUPOBAHUE.
[TocnemoBarenpubie mopthl BBoma-BeiBoma (UART, SPI, 12C).
OcobeHHoctu paboThl, MPOrPaMMHUPOBAHHE

Tema 2.4. TaltMepbI-CUETUHKHY.

Pexxumbr pabotsl. Taiimepst (TO, T1, T2). CueTunku U reHepaTophl
coObrtuii. Kondgurypuposanue.

Tema 2.5. PCA maccuB. OCOOEHHOCTH UCTIONB30BAaHUS B Pa3IMYHbBIX
pexxumax pabotsl. [IporpamMmupoBanue.

Tema 2.6. [TocnenoBatenbHbIN CBA3HOM anantep Pexxumbl paboThl,
IpOrpaMMHUpPOBaHUE

Tema 2.7. brok 006paboTKH IpepHIBaHUIA.

Pexxumbl pabotel. Kondurypuposanwue. IloamporpamMmmbel 00paboTKu
npepsiBanuii. [lepenaya ynpasiieHus B mporpamme. MackupoBaHue
MpEpPBhIBaHMUIA.

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

Pasnen 3 Tunossie perieHus, MPUMEHsAEMbIC TIPH MOCTPOCHUH CUCTEM
Ha 6a3e MEUKpOKOHTposIepoB SiLabs-C8051FXXX

Tema 3.1. [ToctpoeHre cHCTEMbI Ha OCHOBE MHKPOKOHTPOJLIEPOB
MCS-51.ITlogknrouenre  BHemIHEW  maMmaTd. [IOAKIIOYEHHE U
OpraHM3alysl B3aUMOJICHCTBUS C YCTPOMCTBAMH KIIABUATYyPHOTO
BBO/a, 1UGpoBoi wHAMKaiuu. OpraHu3anusi aHaJIOTOBBIX U
U(PPOBBIX MOPTOB BBOIA-BBIBO/IA.

Tema 3.2. Vcnonp30oBaHne  MHKPOKOHTpOJIEpa  JUIsl  TeHEpaluu
TUIIOBBIX CHTHAJIOB

['eHeparusi MepUOAMYECKUX CHTHAIOB METOJOM BhIOOpKH. ['eHepanus
aHAJIOTOBOTO CHTHAJIA HA OCHOBE IIMPOTHO-UMITYJIbCHON MOIYJISIIUU
(IITMM). 3amaHue 4aCTOTHI CUTHAJIA.

Tema 3.3. Anmapatnas u porpaMMHas peanuszanus
MUKPOIPOIIECCOPHBIX U3MEPHUTEIICH U 3JICMEHTOB yIIPaBJICHUSI.
W3mepenue mepuona W YACTOTHl BHEIIHWUX cuUTHAIOB. [llupoTHO-
UMITYJIbCHBIH MOAYIATOp. KOppekTupyromue ycTpoHCcTBa CIEASIIX
CUCTEM YIpaBIICHUS.

Tema 3.4. CpectBa  MOANCPKKU — pa3padOTYMKA. IBOJIIOIMOHHBIC
TUTATHI. [Tporpamma-oTia auK Keil uVision. [Iporpamma
kouduryparop Configuration Wizard. IlporpaMmma cuMyJISTOp
Proteus.

Pasznen 4.. Mukporporeccopsl yrpaBiaeHus: TOTOKaMU JaHHBIX
Tema 4.1.ApXuTekTypa KOMMYHHKAIIHOHHBIX IIPOLIECCOPOB
cemeiictBa MCS-186. Opranuzanus namsatu. [Iponeccopuoe sapo.
Taiimepel. KoHTposiep npsamoro 1octymna. Y CTpoMCTBO pereHepanuu
JTUHAMHYECKOU MaMsITH. Y CTpOCTBO popMupoBanus curHainos CS.
Kontpoinep npepriBanuii. IlocienoBaTenbHblil CBA3HON aganTep.
Pexxumbl paboTel. CucTeMa KOMaH]I.

Tema 4.2. ApXuTekTypa KOMMYHHKAIIMOHHBIX IIPOLECCOPOB
cemeiictea MCS-386EX.

Tema 4.3.ApXuTekTypa KOMMYHHUKAIIHOHHBIX IPOLECCOPOB
cemeiictBa | XP.

Tema 4.4. CpencTa noaiep KKy pa3paboTyuKa.

Paznen 5. Mukpomnporeccops! udpoBoii 00pabOTKH CUTHATIOB.
Tema 5.1.Apxurekrypa nporeccopos [{OC ¢ pukcupoBaHHOM TOUKON
tuna ADSP 21XX. .Opranuzauus namsTi. ['eHepaTopsl aipecoB




JaHHBIX. ['eHepaTop nporpaMMHOM 1ocien0BaTeIbHOCTH. HavanbHbii
3arpy34uK. Y cTpoiicTBa 00paboTku naHHBIX. CHHXPOHHBIN
nocienoBarenbHbIi mopT. Konrposiep npepsiBanuii. Konrposiep
npsimoro gocrtyna K nmamst. [Topt HIP.OcobGeHHOCTH apXUTEKTYphI
MHUKPOIPOIIECCOPOB I CMEIIAHHONH 00paOOTKM CUTHAJIOB THUIA
ADSP21mspXX. MukpormpoIieccopsl s napauieIbHoi 00paboTKu
curHaios tuna ADSP 21cspXX. CpenctBa noaaep KKy pa3padoTyuka.
Tema 5.2.Apxurextypa npoueccopoB [IOC ¢ mnaBaroriei TOUKOM.
Tema 5.3. CpeacTBa noaaep KKy pazpadoTynka. IBOJTIOLUOHHBIE

wiatel EZ KIT LITE. [Iporpamma-otiamuuk VisualDSP.
Tema 5.4. Apxurektypa npoueccopoB LIOC npyrux mpousBoauTesci.

6 Paznen 6. O630p MUKPOIPOLIECCOPOB, YHUBEPCATLHOTO Ha3HAUCHUSI.

Ethernet.
pealbHOTO

IJ1aThI

BpeMeHu. Monyib

Discovery. TIporpamma-oTiaaquK
[Tporpamma — korpuryparop STM32CubeMX

Tema 6.3. Pactmupenus ais uudpoBoii 00pabOTKH CUTHAIIOB.
Tema 6.4. TeHAeHIMU pPA3BUTHS APXUTEKTYPHI MHUKPOIPOIIECCOPOB,
YHUBEPCAIHLHOTO Ha3HAYCHHUSI.

CunxpoHH3a1Hs.

Tema 6.1.Aapxutextypa 32-X pa3psAHBIX MHUKPOIIPOIECCOPOB THIIA
STM32FXXX. .Opranuzanus MOamsTH.
Taiimepsl. Kontpomep USART. Kontpomnep SPI. Kontpomep I2C.
Kontpomnep CAN. Unrtepdetic SDIO. ALII. LHAIL IlIuna (FSMC).
Konrpomnep DMA. MHWarepdeiic xamepsr (DCMI). Konrpomnep
Kontponnep USB. Moayns mnoacuera CRC. Yackr
mUQPpPoOBaHUs ¥  XCIIUPOBAHUA.
I'enepatop ciyuaiinbix yncen. Kontpomiep JTAG.
Tema 6.2. CpencrtBa TOIACPKKU Ppa3padbOTUHKA.

[TopTel.

DBOITIOLIMOHHBIE

System  Workbench.

4.3. TlpakTtrueckue (CEeMHHAPCKHUE) 3aHATHS

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

Tabnuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTb

N3 aux No
Ne | Temsbl mpaktuueckux | OOpMbI IPaKTUUECKUX | TpPyHOEMKOCTh, |IPAKTHYECKOM [pasjaenna
n/n 3aHATHH 3aHATHHN (gac) IIOATOTOBKH, | JUCILIMII
(dac) JIHBI
Y4eOHBIM IJIAaHOM HE TPEIYCMOTPEHO
Bceero
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabuIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATHSI U UX TPYIOEMKOCTb
W3 HuX Ne
Ne TpymoeMKOCTh, | MpaKTUIECKOH | pas3iena
HaumenoBanue 1abopatopHbix paboT Py - | TP pasl
/1 (dac) MOJATOTOBKH, | JUCIIMII
(dac) JIUHBI
Cemectp 6
1 YrpasieHrue CBETOANO0I0M C TTIOMOIIBIO 2 2 2
KHOIIKH
2 YrpaBieHue CBETOANOIOM C 2 2 2




MCIOJIb30BAHUEM IIPOTPAMMHOM 3aJICPKKH
3 VYnpaBneHue CBETOANOIOM C 2 2
HCIIOJIB30BAaHUEM NIPEpPBhIBAaHUM TauMepa
4 | Hcmoap30BaHHE peXUMa YHEProcOepeIKCHUS 2 2
5 VYrpaBneHue CBETOANOIOM C 2 2
UCIOJIb30BaHueM (iara
6 | MM — nukaudeckoe yrnpaBlIeHUE SPKOCTHIO 2 2
CBETOIMO]IA
7 | LLIMM — ynpaBieHue SpKOCThIO CBETONO/1A C 2 2
MTOMOIIBI0 KHOIIKU
8 Pa6ora ¢ PCA maccuBom. AnmapaTHbIid 3 3 2
HIMM
9 VYrpaBieHue CBETOANOIAMH T10 ITUKITY 2 2 6
10 Paborta c akcenepomeTpom 2 2 6
11 Pabora ¢ AIIIT 2 2 6
12 Pabora c DMA 2 2 6
13 | BocmpousBeneHue 3ByKa ¢ MOMOIIBIO ayIH0- 2 2 6
LIATT
14 Pa6ora ¢ LCD pucnneem 2 2 6
15 RNG. Pabora ¢ reHepaTopoM ciydaiHbIX 2 2
quCell
16 IIpuem-nepenava nanueix mo UART 3 3
Bcero 34 34

4.5. KypcoBoe nMpoeKTUpOBaHUE/ BBHITIOJIHEHHE KYPCOBOH PaOOTHI
Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaronuxcs
Bunber camocTosTenbHON pabOTHI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Tabmmia 7 — Buasl caMOCTOSITENIBHON PabOTHI M €€ TPYT0EMKOCTh

o Bcero, | Cemectp 6,
Bun camocrositensHOM paboTh
yac qac
1 2 3
W3ydeHne TeopeTHUecKOro MmaTepuania
40 40
nqucuuruiel (TO)
Kypcoroe npoektupoBanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepata (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO v v
ycneBaemoctu (TKY)
Jomaminaee 3aganue (/13)
KonTponbHble padoTel 3a04HUKOB (KP3)
IToaroroBka K mpoMeKyTOUHOU
10 10
arrecrauuu (ITA)
Bcero: 57 57




5. lepeueHsb yueOHO-METOAMYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSATENIbHON PabOThl 00YUYarOIIMXCS 110 AUCITUIUTHHE (MOIYJIIO)

Y4eOHO-MEeTOANYECKHE MaTepualbl Al CaMOCTOSTENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUN
[lepeyenpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpUBeIeH B TadmuIe 8.
Tabauna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IaHHM

KomuecTso 3x3eMIUIIpoB B

[Tugp/ bubnuorpaduueckas ccpuika OnbmoTeke
URL anpec
(KpoMe SIIEKTPOHHBIX SK3EMILISIPOB)
004.3 ['magmreitn M.A. MEKpPOKOHTPOJIIEPHI 7
I'-52 cmemanHoro curaana C8051Fxxx ¢pupmbl

Silicon Laboratories 1 ux npumMeHeHue:
PYKOBOACTBO nojb3oBarens. - M.: JJIOJ2KA-
XXI1, 2008. - 336 c.

681.3 [{upoBbie ycTpOKCTBAa U MHKPOITPOIIECCOPHL. | 65
L[-75 [IporpamMMupoBaHre MUKPOKOHTPOJLIIEPOB
cemeiictBa MCS-51: MeToinueckre ykazaHus
K BBINOJIHEHUIO JJabopaTopHbIX padot / CocrT.
0.0. XKapunos. CII6.: PO I'VAII, 2005. -

65 c.
681.511.54 | IlpumeHEHNE MUKPOKOHTPOJIJICPOB 135
I1-76 B CHCTEMaXx yTNpaBJICHUS U KOHTPOJIS:

METOJINICCKUE YKa3aHUS K BHIIIOJTHCHHIO
nabopartopubix padot/ CI16: TOY BIIO
"CII6I'YAII", 2007. - 47 c.

7. IlepeueHb 3NEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIMOHHO-
TEJIeKOMMYHUKAaIMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX JJii OCBOCHHS JUCIMILTAHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHp OIIEKTPOHHBIX O0pA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEeKOMMYHUKaLIMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue

http://www.intuit.ru/studies/courses/604/460/lecture/10321 | HarmoHambHbIH OTKPBITHIH
yausepcurer MHTYUT. Jleknus 1:
Mukpormpoueccop U ero
apXUTEKTypa.

http://www.intuit.ru/studies/courses/604/460/lecture/10335 | HarmoHambHbIH OTKPBITHIH
yausepcutrer MHTYUT. Jlekuus 8:
CTpyKTypa MUKPOITPOLIECCOPHOM
CHUCTEMBI.

http://www.intuit.ru/studies/courses/604/460/lecture/10353 | HarmoHambHbIH OTKPBITHIH
yHusepcurer UHTYUT.
Jlexuus 17: MeTozs! u cpeacTsa




OTJIaJKN MUKPOITPOLCCCOPHBIX
CHUCTEM.

8. Ilepeuenpb nHDOPMAITMOHHBIX TEXHOJIOTHUMA
8.1. [lepeuerbp mTpPOrpaMMHOTO OOECIECUEHUS, HCIOIB3YEMOTO IPH OCYIIECTBICHUU
00pa30BaTENFHOTO MpOIiecca M0 AUCIUILIHHE.
[lepeyenp nCoONB3yeMOro MPOrpaMMHOTO odecrieueHus npeacrasieH B Taduuie 10.

Ta6ymma 10— [TepeyeHb nporpaMMHOT0 0OecIIeueHus

Ne /0 HaumenoBanue

1 Jemo-Bepcust mporpammbi-oTiiaguuka Keil uVision ot “Keil Elektronik GmbH / Keil
Software Inc.” JloctymHa 1ist CKaYMBaHKS € caiiTa GUPMBI-IIPOM3BOIUTEIS 110 aPECY:
https://www.keil.com/demo/eval/c51.htm

2 JHemo-Bepcust mporpammel Proteus ot “Labcenter Electronics” Joctynna mis
CKauMBaHUS C caiiTa (PUPMBI-IPOU3BOAUTEINS IO aApECY:
http://www.labcenter.com/download/prodemo_download.cfm#professional

3 IMporpamma-otaamuuk System Workbench for STM32 ot STMicroelectronics. JlocTymHa
JUIsl CKQUMBaHUS C caiiTa (pupPMbI-IPOM3BOAUTEIIS MO aApeCy:
http://www.openstm32.org/

4 [Iporpamma — koHpurypatop STM32CubeMX ot STMicroelectronics. JloctynHa st

CKauMBaHMS C caiiTa GUPMBI-IIPOU3BOIUTEIS TI0 aTPECy:
https://www.st.com/en/development-tools/stm32cubemx.html

8.2. [lepeuenn MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIIECTBIEHIH 00pa30BaTENLHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyenp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabymue 11.

Tabnuua 11— Ilepedens HHPOPMAITMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHalbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW M  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUTLUIHHE, TIPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKOH 6a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOM 0a3bI (TIpu HEOOXOTUMOCTH )

1 | JlexuuoHHas ay iuTOpUs

KommnsrorepHslii kinacc

CnenunanusupoBannbie creHsl STM32F4-Dicovery

10. OnenouHble cpeaCcTBa I NPOBEAEHUS IPOMEKYTOUHON aTTECTALUU
10.1. CocTaB OLIEHOYHBIX CPEACTBIUISI MPOBEACHUS IPOMEXKYTOYHOH aTTeCTAIUH
00yyJaronuxcs no JUCUUTIINHE TTpUBEeH B Tadsmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl POBEICHHSI TPOMEKYTOYHOM aTTeCTaIlNH

Bua npomexyTO4HOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB




DK3aMeH Cnucok BONpoCoB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
TecTsl.

10.2. B kauecTBe KpUTEPUEB OLEHKA YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas nmpuBeaeHa B Tabnune 14. B Teuenne cemectpa MOXKET UCIOIB30BATHCS
100-0amnpHast ~ mKajga ~ MOJYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IIpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHIIUI

OrieHKa KOMITETEHIIUT "
5 U LILHas LKA XapakTeprcTUKa CHOPMUPOBAHHBIX KOMITICTCHIIUI
— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepuan;
— YBEPEHHO, JIOTHYHO, ITOCJICIOBATEILHO U TPAMOTHO €r0 M3JIaracr;,
COTIHOY — ONMpasiCh Ha 3HAHWS OCHOBHON W JIOTIOJHHTEILHOM IUTEPaTyphI,
«GauTeHO TECHO TIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTUICCKOM
JIESITEIbHOCTHIO HAPABJICHHUS;
— yMeJi0 000CHOBBIBAET U apIYMEHTHUPYET BBIJIBUTACMbIC UM HJICH;
— JIeJIacT BRIBOJKI M OOOOIICHHS;
— cBOOOJIHO BJIAJCET CHCTEMOM CIICIIMAIN3UPOBAHHBIX HOHSITHIA.
— oOyuaromuiicss TBEpI0 YCBOWIJ MPOTrpaMMHBINA MaTepual, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPHI,
«XKOpOmOo» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESTEIbHOCTHIO
«3aYTCHO»
HaIPaBJICHUS;
— apryMEHTHPYeT Hay4YHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BIJIaJICET CUCTEMOM CIIeIIHATU3UPOBAHHBIX IOHSITUH.
— 00yJaronuicss YCBOMWI TOJBKO OCHOBHOW MPOrpaMMHBIA MaTepHal,
M0 CYIIECTBY H3JIaraeT €ro, OMHMpasCh HAa 3HAHUS TOJILKO OCHOBHOMW
JTUTEPaATYPHI,
— JIOMyCKaeT HeCYNIECTBEHHbIC OIMOKU U HETOYHOCTH,
«yJIOBJICTBOPUTENHHOY .
GATTOHOY — UCTIBITBIBACT 3aTPYJHCHUS B IMPAKTHYECKOM NPHMEHEHUW 3HAHUI
HaTPaBIICHUS;
— cJ1a00 apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyaHSIETCS B (OPMYITUPOBAHUN BHIBOJIOB M 00O0IICHNUI;
— YaCTHUYHO BJIAJCET CUCTEMOM CIENMAIN3HPOBAHHBIX OHITHIA.
— o0yJaromuicss HE YCBOWJ 3HAYUTCIIBHOM 4YacTH MPOrpaMMHOIO
MaTepuaa;
— JIONyCKaeT  CYHICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPHU
«HEYTIOBJICTBOPUTEITHHO i
e SATTCHON paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HAIPaBIICHUY; }
— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TumoBkie KOHTPOJILHBIC 33JJaHUS WIIM UHBIC MATEPHAJIBL.
Bormpocsr (3amaun) 11 S9K3aMeHa rpeacTaBiIeHsl B Tabmuie 15.

Ta6muia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne /m \ [Tepeuens BompocoB (3a1a4) 1jist HK3aMeHa \ Kon naaukaropa

Cemectp 6

1 \ Ha3nauenwne, coCTaB 1 OCHOBHBIE XapaKTEPUCTUKH \ I1K-3.3.1




MHUKpOIpoIieccopa

2 Knaccudukaiiys MUKpOIIPOIIECCOPOB. ITK-3.3.1

3 TenneHuuu pa3BUTHS ApXUTEKTYPBI I1K-33.1

4 O0630p MHKPOIIPOLIECCOPOB, OPUEHTHPOBAHHBIX Ha peuieHue 3aaa4y | [1K-3.3.1
yTIpaBJICHUSI.

5 0030p MUKPOIIPOIIECCOPOB YIPABICHHSI IOTOKAMH COOBITUI IMK-3.3.1

6 ApXUTEKTypa OTHOKPHCTAIBHBIX MUKpO-OBM cemeiictea MCS- | T1K-3.3.1
51

7 Opranu3anys BHyTpeHHel 1 BHenHer namsatu MCS-51. I1K-3.3.1

8 [TopTs! BBoga-BeiBoia MCS-51. OcobenHocTH paboThl, IK-3.Y.1
IPOrpaMMHUPOBAHHE.

9 Taiimepst TO u T1 MCS-51. Pexxumbr paboTsl, IK-3.Y.1
IpOrpaMMHUPOBAHHE.

10 [TocnenoBarenbHbI cBs3HOM agantep MCS-51. Pexumer pabotsr, | T1K-3.V.1
IpOrpaMMUpPOBaHUE

11 Cuctema komang MCS-51. Komanapl mepechbuiKu T[IK-3.V.1

12 Cucrtema komang MCS-51. Komanas! apupmMeTudecKux u IK-3V.1
Joruyeckux onepauuil. Jlecarnunas koppekuus. JJBouuHo-
JIeCSITUYHbIE ITPeoOpa3zoBaHus

13 Cuctrema komang MCS-51. Komanapl nepegaun ynpaBieHHs [IK-3.V.1

13 Cucrema komang MCS-51. Komanasl onepauuii Haj Outamu IIK-3.V¥.1

14 Taiimep T2. PexxuMbl paboThl, IpOrpaMMHUPOBaHHE. [IK-3.V.1

IK-3.V¥.1

15 Maccus nporpammupyemsix cueTuukoB PCA. Pexumbl paboTsl, [IK-3.Y.1
IIPOrpaMMHUpPOBaHUE [IK-3.¥.1

16 CroposkeBoid TaliMep [IK-3.V¥.1

17 Oco0eHHOCTH apXUTEKTYPbl MUKPOIIPOLIECCOPOB CEMENUCTB [IK-3.3.1
C8051FXXX dupmsi SiLabs.

18 Cpenctsa noguepxku pazpadorunka. C8051F12x-DK I1K-3.3.1

19 Cpenctsa nojiepkku pazpadoruuka. Keil uVision ITK-3.3.1

20 0030p MUKPOTPOIIECCOPOB YIIPaBICHHUSI TOTOKAMHU JaHHBIX I1K-3.3.1

21 ApXUTEKTypa OTHOKPUCTAIBLHBIX MUKPO-OBM cemelicts MCS- [IK-3.3.1
186/386

22 ApXHUTEKTYpa OJTHOKPUCTAIBHBIX MUKPO-OBM cemelicT I XP [IK-3.3.1

23 TenneHunN pa3BUTHS MUKPOIIPOLIECCOPOB yIpasieHus norokamu | [1K-3.3.1
JTAHHBIX. IMK-3.3.1

24 [IporpammHOe obecrieueHne MUKPOIIPOIIECCOPHBIX CHCTEM MIK-3.3.1

25 ApXHUTEKTYypa MHUKPOIIpOIieccOpoB 1udppoBoi 00padotku curaanos | [1K-3.3.1
¢ (UKCHPOBAHHOW TOYKOW Ha TpUMepe u3aenuit pupmsr AD
cepuii ADSP 21XX

26 ApPXUTEKTYypa MUKpOTporieccopoB 1udpoBoii 00padotku curnanos | [1K-3.3.1
C TUTaBAIOIIEH TOYKOW Ha TpuMepe u3aenuii pupmel AD cepuit
ADSP 21XXX

27 Tenneniuu pazsutus mukporpoueccopoB [HOC. I1K-3.3.1

I1K-3.3.1

28 0O0630p MUKPOIIPOIIECCOPOB YIIPABICHUS YHUBEPCATIHLHOTO I1K-3.3.1
Ha3Ha4YEHUs

29 Apxurektypa 32-X pa3psAHbIX MUKPOIPOLIECCOPOB THUIIA IK-3.3.1
STM32F4

30 Yckopurens namsatu (ART-akceneparop) I1K-3.3.1

31 MuoroyposaeBasi AHB matpuna muH [1K-3.3.1




32 [TopTh! BBOMa/BBIBO/IA 001IeT0 HazHaueHus GPIO I1K-3.3.1
33 Yacel peanbHoro Bpemern RTC [1K-3.3.1
34 Kongurypupoanue cucreMHbIx yacoB PLL IIK-3.V.1
35 Taiimepsl IIK-3.V.1

I1K-3.3.1
36 ['eneparus HTUM IIK-3.V¥.1
37 CtoposkeBbIe TaMEphI I1K-3.3.1
38 AL IK-3.¥.1

IIK-3.3.1
39 LIAIT IK-3.¥.1

I1K-3.3.1
40 DMA-koHTpOMIIEp I1K-3.3.1
41 SPI untepdeiic [1K-3.3.1
42 12C unrepdeiic [IK-3.3.1
43 CAN wunrepdeiic I1K-3.3.1
44 USART unrepdeiic I1K-3.3.1
45 AnnapatHblil reneparop ciayyaiibix yucen TRNG [IK-3.Y.1
46 Koutposnep npepsiBanuiit NVIC [1K-3.3.1
47 Cpencta nognepxku pazpadorunka. STM32F4 discovery kit I1K-3.3.1
48 CpenctBa noanepxku pazpadorunka. STM32 Cube MX [1K-3.3.1
49 CpenctBa moaaepxku paspaborunka. System Workbench for I1K-3.3.1

STM32
50 ApxutekTtypa 32-X pa3psaIHbIX MUKPOIIPOLECCOPOB THUIIA I1K-3.3.1
STM32F7

Tabnuua 17 — ITepeueHb TeM JjIsi KYPCOBOTO MPOSKTUPOBAHMS/BBITIOIHEHHUS] KyPCOBOM paboThI

Ne /i [TpuMepHBIii IepedeHb TeM Ui KypCOBOTO POEKTUPOBAHUS/BBITOTHEHHS
3 KYPCOBOH paboThI

Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

Bonpocsl s mpoBeaeHUs NPOMEXKYTOYHOM aTTecTaldd B BHJIE TECTUPOBAHMS
npeJICTaBICHBI B Ta0wmIe 18.

Tabnumna 18 — [IpumepHBIi epedeHb BOIIPOCOB ISl TECTOB

Ne

i [TpumepHbIii IepeyeHb BOMPOCOB /ISl TECTOB Kox nnnukaropa
1 | U3o6pa3ute cxeMy MOAKIIOYECHHUS CBETOANO01a K BBIBOY P3.6 IIK-3.V.1
MUKpOKOHTposutepa i80C51 I1K-3.3.1

2 | OTkyna mocTymaeT crapimid 6aiT agpeca Ha BeIBObI opta P2 mpu | 11K-3.3.1
BBIIIOJTHEHUH KOMaH a6l MOvVX @RO0,a?

3 | s gero k BeIBogam mmopra PO MEKpOKOHTpoIIIepa [IK-3.3.1
180C5 1 mokiroyaeTCst perucTp-3amiesika’?

4 | Kakoe coctosiHue BbIBOJOB UMeeT opT PO MUKpOKOHTpoJuIepa [IK-3.3.1
180C51 mo BKITIOYEHHIO MTUTAHUS?

5 | Kakoe cocrosinue BbiBoj1a uMeeT nopt P1.0 MukpokoHnTtposuiepa [IK-3.3.1

180C51 mocne komanaer SETB P1.2, ecniut oH ynipaBisier
TPaH3UCTOPHBIM YHHHUIOJISPHBIM KIFOYOM?

6 | Upentudukatopsl THIA epeaBaeMbIX JaHHBIX uyepe3 mopt PO. IIK-3.V¥.1

7 | Kakoe cocTosinue BbiBoJa uMeeT nopt P2.0 MuUKpokoHTposuiepa I1IK-3.3.1
180C51 mocne komanael SETB P2.1, ecniut oH ynpasisier
TPaH3UCTOPHBIM OUNOJSIPHBIM P-N-P KJIF0UOM?




8 | Ilouemy k BbBoay INTO Henb3s MOAKIIIOYUTD JIBA UCTOYHHUKA I1K-3.3.1
3alpoCOB Ha MpepbIBaHUE M0 cpe3y?

9 | Coco0Osl BBIXOJIa U3 PEKUMA MMOHMKEHHOTO SHEPronoTpeOIeHus MIK-3.V.1

10 | Kakoe cocTosiHMe BbIBOAA UMeeT nopT P3.2 MUKpOKOHTpoIIepa IIK-3.3.1
180C51 mocne komanapr SETB P3.0, ecniut oH ynpasisier
TPaH3UCTOPHBIM OHUIOJISIPHBIM N-P-N KIIIOUOM?

11 | IlocnenoBaTenbHBIN cBsI3HOM aganTep. PaccunTaiite yactoty [IK-3.3.1
KBapIIEBOI'0 pe3oHaTopa st ooMeHa co ckopocTbio 19 200 6o (s | 1IK-3.Y.1
MUKPOKOHTpOJLIEpA C npeaenabHoi yactoToi 12 MI'n)

12 | OTkyna nocrynaer crapuuii 6aiit aapeca Ha BeiBoabI opta P2 mpu | [1K-3.3.1
BBINIOJIHEHUHM KOMaHAbl MOvX @DPTR, a

13 | MpenTuduKaTopsl THIIA IPHHUMAEMBIX JaHHBIX uepe3 nopt PO [IK-3.Y.1

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

15 | Kak usMeHuTcs cocrostHue PSW nocie koman sl orl a,#00h? T1IK-3.3.1

IIK-3.V.1

16 | Kakoii kox Oynet Bo3BpamieH B AKk=0 mociie mporeypsl: Move IK-3.3.1
a,@a+pc; ret?

17 | Kak usMeHuTtcs cocrtossuue PSW nocse koman el anl a,#0FFh? T1IK-3.3.1

IIK-3.¥.1

18 | Kaxkoii kox Oynet Bo3BpanieH B AKk=0 mociie mporeaypsl: Move IK-3.3.1
a,@a+ DPTR; ret?

19 | Kak usMeHuTcs coctossHre PSW nocie koman sl Xrl p1,#00h? T1IK-3.3.1

IIK-3.¥.1

20 | Pexxwumsl pabotsl. orl pcon #0Ah I1K-3.3.1

21 | Kak usmeHuTcs coctostuue PSW nocie komas sl Xrl p1,#00h T1IK-3.3.1

IIK-3.V.1

22 | Kak u3MEHUTH KOJ| MPOrpaMMBbl, YTOOBI PE3YJIbTAThl BHIITOTHEHHS [IK-3.V.1
komanj add a,#0Fh w addc a,#0Fh ObuM omMHAKOBBEIMU?

23 | Crtoco0OBI BBIXOJ1a U3 PEKHMA XOJI0CTOTO XO0J1a. T1IK-3.3.1

24 | Kak u3MEHUTCS COCTOSIHUE PSW Tociie KoMaH bl mov a,#06h? IK-3.3.1

IK-3.¥.1

25 | Pexxumsl padotsl. Orl pcon,#87h IMK-3.3.1

26 | Kak m3MeHHUTCS COCTOSIHHME PSW Imociie KoMaHael mov p3,#0Fh? T1IK-3.3.1

IK-3.V¥.1

27 | B yem pa3HHIIa B IOBEICHUH MPOTPAMMBbI, UCTIONB3YromIei komanay | [1K-3.3.1
jb P1.2 NEXT ot ucnozb3ytomeit jbc P1.2, NEXT?

28 | [Tognporpamma npuema Oarita yepe3 UART ¢ npepbIBaHUSMU. ITK-3.V¥.1

29 | [Iporpamma hopMupoBaHHs OIMHOYHOTO MMITyJIbca Ha BeiBoge p2.3 | T1K-3.V.1

30 | ITognporpamma nepenauu Oaiita yepes UART Ge3 mpepbiBanuit [IK-3.V¥.1

31 | IlocnemoBaTeNnbHBIN CBA3HOM amanTep. Kak opraHn3oBaTh I1IK-3.V.1
IpOTrpaMMHO-YTIpaBiIIeMyIo repeady JaHHbIX, eciu B SCON
3anmcad ko 52h?

32 | Ilognporpamma npueMa 6aiita uepe3 UART 6e3 mpepbIBaHHUIA. [IK-3.V¥.1

33 | [TocnenoBarenbHbIN CBA3HOM amanTep. Kak opranu3oBath T1IK-3.V.1
IPOTPaMMHO-YTIpaBJIIEMYIO Tepeady nTaHHbIX, ecii B SCON
3amucad kox 50h?

34 | T2 xak reHeparop MOoCIeJ0BATEIbHOCTH UMITYJIbCOB. MIK-3.3.1

35 | TO xak u3MepuTeNb JUIMTEIbHOCTH UMITYJIbCa [1K-3.3.1

36 | [Tognporpamma nepenauu 6aiita uepe3 UART ¢ npepriBaHUSIMH ITK-3.V¥.1

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

38 | MaccuB PCA kak renepatop [IIUM I1K-3.3.1




39 | [Iporpammuas 3anepxka. [Tpumep [IK-3.Y.1

I1K-3.3.1
40 | T2 kak ycrpoiictBo cuaxponuzamn UART MIK-3.3.1
41 | boprba c WDT B C8051F124 [1K-3.3.1

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO IAMCIHUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOPMBI
o0ydeHus1, peIcCTaBIeHbI B Ta0wmie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne /i [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeHno

10.4. Meroauueckue  Marepualibl,  OINpEAENSIoNIMe  HPOUEAYpPhl  OLCHUBAHUS
WHANKATOPOB, XapakTEpHU3YIOIIUX JTambl (HOPMHUPOBAHHS KOMIETCHIIMMA, COACpKATCI B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernamMeHTHpPYIOIIMX MOPAIOK U HPOLEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAIUU O0YYarOIIIXCs
'VAIL

11. Meroauveckue yka3aHus 1Jjisi 00y4JarOmUXCs M0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue ykazaHus [UIsi OOy4YalOIIMXCS IO OCBOCHUIO JIEKIHOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riryOoKoe M sCHOE H3JIoKeHHe yueOHoro matepuana. Ha3HaueHue COBpPEMEHHOHM JIEKIMU B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOpPMAIMIO IO TEME, & B OCBOCHHUHU
(byHIaMEHTaJIBHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAyYHOrOo TO3HAHMSA, HOBEWIIMX
JOCTHKEHUM HayuyHOM MbIciu. B ydyeOHOM mporecce JeKIusi BBIMOJHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO GYHKIMU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpPETHON oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEIbHOE MpPE/ICTaBICHHE O IUCLUIUIMHE,
MIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEIEBOM YCTAHOBKON K Ka)KJJ0OM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOH paboThl COBMECTHO € IPEMNoaBaTesieM;

— pa3BuUTHE TPO(PECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K MpEAMETy H
CaMOCTOSITEILHOTO TBOPUYECKOTO MBIIIIJICHUSI.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM paboTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTUS HAyKW U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJIMKalIIne TObl;

— Hay4YuThCSI METOJIUYECKH 0OpadaThiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICIU M
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B Pa3iIHYHBIX
bopmyIHpoBKax);

— TOJy4YeHHUE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHUH.

JlekuMoHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JIEMOHCTpALMEN  CIIalI0B U
UCIIOJIb30BaHMEM pa3/laTOYHOTO MaTepuaja TIpU MPOBEACHUU KOPOTKUX TUCKyccHil 00
0COOEHHOCTSIX MPUMEHEHHUS OTJCIBHBIX TEMATHK 10 TUCIUIUIHHE.

CrTpyKTypa npeaocTaBieHusl JeKIHOHHOTO MaTepuana:

— BBeJeHHE (COOOIIEHNE TEMBI, 1I€J1, TUIaHa JIEKIHH, UCIIOJIb3YEMbIX UICTOYHHUKOB);

— OCHOBHAs 4YacTh (Mojaya CTPYKTYpUPOBAHHON Hay4YHOW M y4eOHOW HWH(pOpMAIHH,
paccTaHOBKA aKIIEHTOB, BBIBOJBI 110 KAKJOMY IIYHKTY);




— 3akmoueHue (0000IIeHNEe OCHOBHBIX HCH, (GOpMyIUpOBaHHE OOIIUX BHIBOJOB TIO
Teme).

11.2. Meroanueckue yKazaHus i 00yJarOIIUXCs 0 YYaCTHIO B CEMUHAPaX.
He npenycmotpeHo.

11.3. Meroauueckue ykazaHUs Ui OOy4YaIOIIUXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATHUM.
He npenycmotpeHo.

11.4. Meroauveckue ykazaHUs Il OOyYarolIuXcCs IO BBINIOJHEHHUIO J1a00paTOPHBIX
pabor.

B xone BeimonHeHus n1abopaToOpHBIX padOT oOydaromuiics JODKEH YIayOuTh H
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(PUKALUOHHONW XapaKTEpPUCTUKON OO0ydaroerocs.
Brimonunenue mabopaTopHbIX paboOT COCTOHUT M3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUATHH.

Brimonnenue 1abopaTopHbIX pabOT OOYYAOIIUMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3YYEeHUS JUCLUIUIMHBI, ONpeNessseMON Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreunBaroUM PEIICHUE CIEAYIONINX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TpuUOOpeTEeHHE HAaBBIKOB WCCIICJJOBAHHUS IPOLIECCOB, SBICHUH ¥ OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUILINHBL,

— 3aKperuleHHe, Pa3BUTHE M JIeTalIU3alMs TEOPETUYECKUX 3HAHHM, MOJyYEHHBIX Ha
JIEKIHSIX;

— TOJy4YeHHE HOBOW MH(POPMAIMH 10 N3y4aeMOU TUCIUILINHE,

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ JabOpaTOpHBIM
00opya0BaHKEM U TIpUOOpaMHu.

3ajganue U TpeOoBaHUS K IPOBEICHUIO JIAOOPAaTOPHBIX padoT

3ananue U TpeOOBaHUS K MPOBEACHUIO JaOOPAaTOPHBIX pabOT MPUBOASATCS Ui KaxXAOH
pabOoThI B METOJJMUECKUX YKa3aHUIX:

[681.3 1175] Ludpossie ycTpoiicTBa 1 MUKporporieccopbl. [IporpaMmupoBaHie MHUKpPO-
KOHTpoJuIepoB cemeiictBa MCS-51: Meronuueckue yka3zaHHs K BBIIOJIHEHUIO JaOOpaTOPHBIX
pa6ot / Coct. O.0. XKapunos. CII6.: PO I'VAII, 2005. - 65 c.

CrpykTypa u hopma oTuera o 1abopaTopHoil paboTe

1. TuTynbHBIHA AHCT

2. llenb m 3amaun paboTHI.

3. TeopeTnueckue cBeleHUsI O METOIaX PELIeHUs] IOCTaBICHHBIX 3a/1a4.
4. Cxema 1a00paTOpHOM yCTaHOBKH

5. Pe3ynbpTaThl H3MEpEeHUi 1 pacyeToB.

6. 'padmyeckne 3aBUCUMOCTH.

7. BBIBOJIBL.

TpeGoBanus k 0hopMIEHUIO OTYETA O JIaOOPaTOPHOU paboTe

Otyer o nmaGopaTopHOW paboTe 0oGOpMIIIETCS B COOTBETCTBHH C TPeOOBAaHUSIMH 10
odopmieHHo TeKCTOBBIX JoKymMeHnToB mo 'OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost_7.32-2017.pdf..

11.5. Meroauveckue yKa3zaHus IS OOyYarolIUXCsl IO MPOXOXKIACHHIO KYpPCOBOTO
MIPOEKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOM paOOTHI.
He npenycmotpeHo.



11.6. Meroanueckue yKazaHus IJis 00y4aromuXcsl 0 MPOXOKIACHUIO CAMOCTOSITEIIbHON
paboThI.

B xone BBINOMHEHHS] CaMOCTOSITEIBHOU PabOThI, 00yYarONIUCS BHITIOIHAET PaboTy 1Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE MPEMOAaBaTelis, HO 03 ero HEmoCpeCTBEHHOTO
YYaCTHS.

s oOywarommxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHs, CaMOCTOSTEIbHAsT padoTa MOXKET
BKJTIIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIOTHEHHUS CaMOCTOSTENBHON paboThI, Yy oOyuaromierocs (Gopmupyercs
1esiecoodpa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETAacMbIX 3HAHUH, 00ECIICYMBACT BBICOKHIA
YPOBEHb YCIEBACMOCTH B TMEpUOJ OOyYEHHUs, TIOMOTaeT IOJYYUTh HABBIKK IOBBIIICHHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMi,  HAalpaBISIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aIoUXCSASABIISIOTCS:

—  y4eOHO-METOANYCCKHI MaTepHall 10 JUCIUILIHHE;

— METOJIUYECKUEC YKa3aHHsS IO BBHIMOJIHECHUIO KOHTPOJIBHBIX paboT (s 00yYaroIIuXCsl
1o 3a049HOU (hopmMe OOyUEHHS).

11.7. Meroaudeckue yKazaHUs IS OOy4YalOIIMXCA 10 IPOXOXKICHHIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KaydecTBa 3HAHUU
00y4aromuxcsi, OCYLIECTBIIEMOIO B TEUEHUE CEMECTPA C ILIEJIbI0 OLICHMBAHMSI X0Jla OCBOEHUS
JUCIUTUIAHBI.

11.8. Meroaunueckue yka3zaHus IJsi OOYYaIOMIMXCS O TPOXOXKIACHHUIO MPOMEKYTOTHON
aTTeCTallUu.

[IpomexyTounass  arrecrauus  OOydYarOIIMXCS ~ NPEAyCMaTpUBAaeT  OLCHUBaHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB O00y4YeHHs MO nuciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OLEHKM 3HAHHWH, MOJyYeHHBIX OOydYaloUuMMcs B TIpOIEcce
W3Yy4YEeHUS BCEM NUCHUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSTEIHHOU paboThl, CIOCOOHOCTH
OPUMEHATh MX JUId pELIeHMs] MPAaKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBWJIO, MPOBOJIUTCS B
Nepuoj HSK3aMEHAIIMOHHOW CECCHMM W 3aBEpINAeTCs aTTEeCTAI[MOHHON OIICHKON «OTIMYHOM,
«XOPOILIOY», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

— 3a4eT — 3T0 (opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX 00y4YaloIUMCS B XO/€ U3YUCHUS
y4eOHOM TUCIUTUIMHEI B [IEJIOM UM POMEXYTOUHas (1I0 OKOHYAHUU CEMEeCTpa) OIICHKA 3HAHUMN
00y4armuMcs 1Mo OTJEIbHBIM pa3/iesiaM JUCHUIUIMHBI C aTTEeCTAllMOHHOW OLEHKOM «3a4TeHO0»
WU «HE 3a4TEHO».

— muddepeHIMpoBaHHbI 3aueT — 9T0 (¢GopMa OLEHKH 3HAHUHM, TMOMyUYEeHHBIX
00ydJaronMces Mpy U3YYEHUU JTUCIHUIUIMHBI, TIPH BBIMTOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILO0Y, «yJAOBIETBOPUTEIILHOY, HEYAOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IpU IPOBENECHUM IMPOMEKYTOYHON AaTTeCTAllMU OCYILIECTBIISIETCS B
COOTBETCTBUU C Tabmuued 14 u TpeboBanusmu [lonoxennii «O TekyleM KOHTpoJie
yCIIEBaEMOCTH U POMEKYTOUHON arTectanuu cryaeHToB ['YAIl, oOyuaromuxcs mo nporpamme
BbIcIIero obOpazoBaHus» U «O MOIYJIBHO-PEHTHHIOBONM CHCTEME OLIEHKM KauecTBa yueOHOMU
paboTtsl ctyneHToB B ['YAIDy.



JIuct BHECEHUS! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIUHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
kadempoit




