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1. Heaun, 3a7a4um ¥ IJIaHUpPyeMble Pe3yJbTaThl 00y4eHHs M0 AMCHUILIHHE

Henpto  ocBoenust aucuuiuinHbl  «l[IpoekTupoBaHME  MHUKPOIPOIECCOPHBIX  CUCTEM
yhpaBieHUs» SBIsSETCS (OPMUPOBAHUE 3HAHHMI O MPHUHIMUIAX MOCTPOCHUS MUKPOIPOILIECCOPHBIX
cucrem ympasienus (MIICY), wux cTpykType, cocraBe, pabOTe OTIEIbHBIX OJIOKOB
MUKPOKOHTPOJIJIEPOB.

3amayd AUCUMIUIMHBL: OCHOBHOM 3a/ladeil M3y4yaeMOro Mmarepuana sBISETCS OBJIaJCHHE
TEOPETUYECKUMH U MPAKTHUECKUMU METO/IaMU aHajlKn3a U pa3pabOTKU MUKPOIPOIIECCOPHBIX CUCTEM
yIpaBiIeHUS.

OO6yuenue no gucuuruimHe «lIpoekTrupoBaHre MHUKPOMPOIECCOPHBIX CHUCTEM YIIPABICHUS
HampaBlieHO Ha (JOPMUPOBAHUE Y O0YUAIOMINXCS CIEIYIOIINUX KOMIETSHIIUHI:

Koa v HaumMeHoBaHue KOMIETEHIIUH NHaukaTopbl 10CTHKEHUST
KOMIIeTeHIUH
OIIK-7. Crniocoben ocymectBiaTs | UOIIK -7.1. 3naer Meronabl pa3paboOTKu
00OCHOBaHHBIM BBIOOpP, pa3pabaTbiBaTh U | MUKPOIIPOLIECCOPHBIX CUCTEM YIPaBJICHUS
peanu30BbIBaTh Ha npaktuke | MOIIK -7.2. VYmeer BbeIOMpaTh Hambolee
CXEMOTEXHHUYECKHE, CHCTEMOTeXHUYeckue | | 3(p(eKTuBHbIE METO/bI pa3paboTku
anmnapaTHO-NPOrPAaMMHBIE  PELIEHUs  AJIs | MUKPOIPOLECCOPHBIX CHUCTEM  YIIPaBJICHUS
CHCTEM aBTOMATU3ALUHU U YIIPABJICHUS JUIs peLIeHUs] KOHKPETHOH 3a/1a4u
NOIIK -7.3. Bnageer coBpeMEHHBIMU
METOAaMU pa3pabOTKH MUKPOIIPOLIECCOPHBIX
CUCTEM YNIPABJICHUS

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOMH MPOTrPaMMbl

JlucuuiuiiHa OTHOCHTCS K  4YacTH, (OPMHPYEMOH Yy4YacTHUKaMH 00pa30BaTEIbHBIX
oTHouIeHui 61oka b1 «ucuunnuael (MOIYIIH)».

JlucumiuinHa 6a3upyercs Ha CICIYIONUX, POUICHHBIX JUCIUTUTNHAX

- NHpOopManmoHHbIEC 2JIEMEHTHI TPUBOJIOB M CHCTEM YIIPABICHHUSIY,

- «[Iucposas 06paboTKa CUTHAIOBY.

Huctummaa «[IpoeKTUpOBaHWE MHUKPOIPOIIECCOPHBIX CUCTEM YIIPABJICHUS» JIOTHICCKU
CBS3aHAa C TMOCIEAyIIUMU aucuuiuinHamu: «lIpoekTupoBaHue ammapaTHO-IPOrPAMMHBIX
KOMIUICKCOB PEATbHOTO BPEMCHH.

3. Crpykrypa U coaepkaHue TUCHUILIMHBI

OO011ast TpyA0eMKOCTb AUCIUIIMHBI COCTABISICT 4 3a4eTHBIX equHUIbI (144 vaca).

3.1. Bwuapl yueOHO# padoThI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

CemecTpbl |
. KonnuectBo
Ne Buj yueOHoit padoThl 2 cemecTp
4acoB
n/n
1 | AyauTopHble 3aHATHS 36
B Tom uncrne:




1.1 | Jlexuuu 18
1.2 | CemuHapcKue/IpaKTUYECKHUE 3aHATHS -
1.3 | JlabopatopHbie 3aHATHS 18
2 | CamocTosiTeJIbHas1 padoTa 108
B tom uncie:
2.1 | IlogroroBka u 3amuTa Ja00paTOPHBIX 60
pabort
2.2 | CaMOCTOSITETLHOE N3YYCHHE 48
3 | IIlpomexkyTouHasi aTTecTAlMs
3auet/nud.3a4er/s3K3aMeH JK3aMeH
Hroro

3.2. TemaTrnuyeckuii MIaH U3y4YeHUs THCHUTITIHHBI

(o dopmam oOyueHus)

3.2.1. Ounas dopma oOyueHus

Ne
/o

TpynoemkocTs, 4yac

AynuTopHas paéora

Pazneanl/TeMbl
JUCIHHUILINHBI

Bcero

Jlexknuum

Cemunapckue/
MPAKTHYCCKHE
3aHATHUS
JlaboparopHbie
3aHSATHUS
[IpakTuueckas

IoAroToBKa

CamMocrosiTeIbHASA

pabora

Pa3nes 1. dTansl NpoeKTHPOBAHUSA
MMKPOINPOLECCOPHO CHCTEMbI
ynpasJjenns (MIICY)

N

Tewma 1. KoHuenryanbsHbIi 1
QITOPUTMHUYECKHUM YPOBHHU.
[IporpaMMHBII1 YpOBEHb

Pa3nes 2. MUKPOKOHTPOJLIEPHI H
MII K1810BM86

76

Tema 2. CemeiicTBa 1 IPOU3BOAUTENHN
8-pa3psaHBIX MUKPOKOHTPOJIIEPOB.
MUKpPOKOHTPOJLIIEPHI CEMENCTBA
68HC08/908. Ob1mas cTpykTypa u
HOMeHKarypa. Cucrema KOMaHI.

50

Tewma 3. Kitaccudukanmsi, CTpykTypa
KOMaH/Ibl, METOJIBI aJIpecaliu
Mukpornporeccopa K1810BM86.

26

Pa3nen 3. Conpsizkenue MukpoIBM c
KJIABHATYPOM, JaTYMKAMH U
uHaAukaropamu. CoxpaHeHue JaHHBIX
npu c0oe NUTAHUA

Tema 4 IogkinroueHue KJIaBUaTyphl U
nHauKaTopoB. CoXpaHeHue TaHHbIX




IIPpH OTKJIFOUCHUHW MU TAHU.

Pa3nen 4. ApouTpsbl, peajusymomme 4
rudkoe 00C/Iy:KUBaHNeE 3aNMPOCOB.
CrnocoObI BbIIeJIeHUS HCTOYHHKA
3anpoca 6

Tema 5. Heo6xomumMocTs U3MEHEHUS 2
CTPYKTYPBI IPUOPUTETOB TIPH
OTIpeICNICHHBIX YCIOBUAX
¢ynkunonuposanuss MIICY. Bapuant
LUUKINYECKON CXEMbI IPUOPUTETOB,
JETEPMUHUPOBAHHBIN apOUTp C
U3MEHSIEMON CTPYKTYPOUM MPUOPUTETOB. 3

Tewma 6. BeposiTHOCTHBIN apOUTD. 2
3a/1aun BBIJICIICHUS HCTOYHUKA 3aIpoca
Ha MarucTpalisix ¢ pa3HOW CTPYKTYPHOH

OpraHH3aICH. 3
Pa3zjnen 5 Metoabl paciuimpeHust 4
aJ]pecHOr0 MPOCTPAHCTBA 6
Tema 7. Metox okHa. MeTo 0a30BbIX 4
PETHCTPOB. 3
Tema 8. Mertox 6aukoB. MeTon 2
BUPTYaJIbHOW AMSITH. 3
Hroro 18 - 18 108

3.3. ConepxaHue THCHUITHHBI

Paznen 1. DTanbl NPOEKTHPOBAHUSI MHMKPOINPOLECCOPHON CHCTeMbI YIpaBJIeHUS
(MIICY)

B paznene paccmaTpuBarOTCs KOHLENTYaIbHBIM, AJITOPUTMUYECKUI U IPOIPAMMHBIA YPOBHU
npoekthupoBanus. IlpuBoaarcs Onok-cxema KoHuenTyanbHoro ypoBHs MIICY  nukianueckoro
neictBust W pabotaromieil B pexxume npepbiBaHud. OrnpenensieTcss COOTHOLIEHHE MEXay
KOJINYECTBOM OJIOKOB KOHLENTYaJIbHOTO W QJITOPUTMUYECKOTO YPOBHEH, a Takke KOJINYECTBO
KOMaHJ acceMOiiepa, He0OOXOIMMBIX I pean3aliy 0JJTHOTO OJ0Ka aJrOpUTMUYECKOTO YPOBHS.

Paznen 2. MuxkpokonTpoJsuiepst 1 MII K1810BM86

B pasnene paccmaTpuBarOTCs ONpeselieHue M CTPYKTypa MUKPOKOHTposuiepa, 8-, 16- u 32-
paspsaaHble MUKpPOKOHTposuiepbl. llpuBonsaTcst oOmas CTpyKTypa M HOMEHKJIATypa, a Takke
nmoApoOHO paccmaTpuBaeTcsi MUKpokoHTpouiep 68HC908PG32, mpemnaratorcs e€ro CTpykKTypa
XapaKTepUCTUKH. B paszene Takke uH3JIaraloTcsi OCHOBHBIE CBeZieHMS 00 accemOinepe MII
K1810BM86, Takue kak cerMeHTauus namstu, GopmupoBaHue ¢usnueckoro aapeca. I[IpuBoasarcs
BapuaHThl (hopMaTa KOMaHJ Ha INpHUMepe KoMaHJ mepecbulku. PaccmarpuBatorcst monst d m w
nepBoro 0alta KOMaH[bpl, HA3HAUEHUE U CTPYKTypa nocrodaiita, nmonst mod, reg, r/m; popmMupoBaHue
3¢ GEKTUBHOTO ajipeca NaMsITH, BO3MOXKHOCTh HCIIOJIb30BaHMs cMelleHus. Pa30uparorcs OCHOBHBIE
METO/Ibl aJJpecalnu.

Pa3znen 3. Conpsizkenne MUKpoOBM ¢ kiIaBuaTypoil, JaTYMKAMH H HMHANKATOPaMH.
CoxpaHeHHe JaHHBIX IPU c00e NUTAHUSA

JlanHbIll pazzen NOCBSIIEH MOAKIIOYEHHUIO KIAaBUATyphl K MHMKpPOIPOLECCOpPY Yepe3
napajuleNbHbIM MopT. PaccMaTpuBaroTCsl ONpOC COCTOSTHUS KJIaBHII C MOMOIIBIO CUTHaNIa Oeryuiero
HYJsl, OCOOCHHOCTM CXEMOTEXHUKM KJIABHIL, OMPOC KIAaBHATYphl W YIPABICHHE CTPEIOYHBIMU
MHIUKATOpaMH C HMCIOJIb30BAaHUEM OJIHOM M TOH e Ipynmbl mapamienbHbIX nopToB. [IpuBoastes
CXeMa oImpoca KJIaBHATypbl M TpPYIIbl JUCKPETHBIX JAaTYMKOB HAa OCHOBE OJHOM TIPYIIIbI




NapaJuIeJIbHBIX TIOPTOB C pa3Je]IeHUEM BO BpPEMEHHU, a TaKXKe IOIKIIOYEHHE KIaBUATyphl K
CUCTEMHON MarucTpajiu 4epe3 IIHHHbIE (GOpMUPOBATENH. AHAIU3UPYIOTCS CUTHAJBI YIPaBICHHUS,
NPEIYyCMOTPEHHBIE Uil COXPaHEHHs JaHHBIX MpH c0oe NHUTaHus, TPeOOBaHMA K EMKOCTH
KOHJICHCATOPOB OJIOKA MUTAHUS.

Paznen 4. ApOutpsbl, peaqusywomme rudkoe ooOcaykuBanue 3anpocoB. CrocoObl
Bbl/IeJICHHS] HCTOYHHUKA 3a1poca

B nanHOM paszzene OCBEIIEHBI TaKME BOIMPOCH], KaK HEOOXOANMOCTh U3MEHEHHUSI CTPYKTYPHI
MIPUOPUTETOB TIPH OINPEACIICHHBIX YyciaoBUsAX ¢yHKimonuposanuss MIICY. PaccmarpuBarorcs
BapUaHT UUKIMYECKOW CXEMBbl TPHOPHUTETOB, pealn3oBaHHbIi B wuHTepdericabix BUC,
JNETEPMUHUPOBAHHBI M BEPOSATHOCTHBIN apOUTPbl C H3MEHSIEMOW CTPYKTYpPOH MPUOPUTETOB.
[TpuBoasATCS cxema NEeTEpPMHUHHPOBAHHOTO apOUTpa, HJIEMEHTApHBINA apOUTp, YNpPaBISIOLIEE CIOBO,
npuMepbl PYHKIIMOHUPOBAHUSL CXEMBbI, a TAK)XKE€ CXEMbI BEPOSITHOCTHOTO apOUTpa. AHAIU3UPYIOTCS
3aJ1a4M BBIAEJICHUS UCTOYHHUKA 3alIpOca Ha MAaruCTPassiX ¢ pa3sHOM CTPYKTYpHOU opraHu3anuei.

Paszgea 5. MeToabl paciuMpeHusi aipecHOro NpoCcTPaHCTBA

B nanHOM paznene u3y4yaroTcs: METOJl OKHA, OCHOBHAs UEs, CXeMa pealn3aluu 1 ee pabora,
JOCTOMHCTBA U HEIOCTaTKU; METOJl 0a30BBIX PErHMCTPOB, OCHOBHAS HJES, COOTHOIICHUS MEXIY
O0JIaCTSIMH  aJIPECHBIX TPOCTPAHCTB, CXE€Ma CHUCTEMBI, HCIIOJB3YIOMIEH 3TOT METOH; ee padoTa,
JOCTOMHCTBA M HEIOCTATKH; METOJ] OAHKOB, OCHOBHAsI MJIes, CXEeMHas peanu3alus, JOCTOUHCTBA U
HEJ0CTaTKU; METOJl BUPTYaIbHON MaMsATH, OCHOBBI METO/1a, CXEMHAs peayn3aliysl siipa BUPTYaJIbHON
namsatd, HazHadeHue A3Y, O3VYI1, O3VY2, perucrtpa anpeca, mnose npuzHakoB A3Y.
PaccmaTpuBaroTcst paboTta cXeMbl NpU HaJMYMK HYKHOH cTpaHulibl B O3Y u paboTa cxembl MO
MOUCKY U BKJIIOUeHHI0 B O3V 1 oTCyTCTBYIOIIEH CTPaHUIIBI BMECTO OJHOW U3 UMEKOLIUXCS.

3.4. TemaTuka ceMHHAPCKHUX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHH

3.4.1. JlaGopaTopHbIe 3aHATHUS
Jlaboparopuas pabota Nel. «M3yuenue naboparopHoro makera LabKit08 u nunTerpupoBanHoii
cpenbl nporpammupoBanust [CSO8GPGTZy.
JlaGopatopHnas padota Ne2. «Muxkpokontpoiep MC68HCI08GP32: peructpoBas CTpyKTypa,
CHOCOOBI ajipecaliii, KOMaH/1bl EPECHTKN.
JlaGopatopnas padota Ne3. «Mukpokontpomiep MC68HCI08GP32: komaHn 161 00pabOTKH
JTAHHBIX .
JlaGopatopnas padora Ned. «Mukpokontposuiep MC68HCI08GP32: komaH bl yripaBiieHUS
IIPOrpaMMOm».
JlaGopatopHnas padota Ne5. «Mukpokontposuiep MC68HCI08GP32: mporpaMMupoBaHue Ha sI3bIKe
Accembnepar.
3amura naboparopHoil paboTel Neb. «MukpokonTpomep MC68HC908GP32: nporpamMupoBanue
Ha si3bIke AccemOiiepay. Mtorosas mabopartopHas padora.

3.5. TemaTuka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)
BrinoHeHne KypcoBbIX MPOEKTOB (KYPCOBBIX PaboT) HE MPETyCMOTPEHO.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecriedeHue
4.1. Hopmatusnble 10KyMeHTbI 1 'OCTb1

4.2. OcHOBHas JuTepaTtypa
1. Manaryra K.A.  MHKPOIPOLECCOPHBIE CUCTEMBI YIIPABIEHUS TPAHCIIOPTHBIX CPEICTB!
yaeOHoe rmocodue it By30B. - M.: MI'1Y, 2009



2. Ky3skoB O.H. TIpoekTupoBaHue CUCTEM Ha MHKPOIPOIECCOPaX M MUKPOKOHTPOJUIEpAX:
yueO. u1st By30B. - TroMeHb: TIOMEHCKUI HHIyCTpHAIbHBINA yHUBEpcUTET, 2014. I'pud YMO.
https://e.lanbook.com/book/64535

4.3. JlomosHHMTeJbHAs JIUTEpaTypa
1. T'ypoB B. B. ApxwutekTypa MUKpOIpOIeCCOpOB: ydeOHOe mnocobue. - HHTepHeT-
VYuuepcuter Mupopmarmonnbix Texnonoruii * 2010 rox » 272 ¢. www.knigafund.ru

4.4. JnexkTpoHHBIE 00pPa30BaTe/IbHbIE PeCypPChI
1. IlpoexTupoBaHre MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABICHUS
https://online.mospolytech.ru/course/view.php?id=4841

45, JluueH3MOHHOe ¥  CBOOOJAHO  pacnpocTpaHseMoe  INPOrpaMMHoOe

obdecreyenue
1. Unrerpuposannas cpeaa nporpammupoBanust ICSO8GPGTZ.

4.6. CoBpeMeHHble TpodeccuoHaNbHBbIe 0a3bl JaHHBIX U HHGOPMAUMOHHBbIE
CIIPaBOYHbIE CHCTEMBI

1. https://avr.ru/docs/books/avr

2. https://libcats.org/book/475966

3. https://easyelectronics.ru/img/ARM_kurs/CMSIS/stm32.pdf

4. https://bookskeeper.top/knigi/razlichnaya-teh-literatura/139218-mikroprocessory-i-
mikrokontrollery-firmy-motorola.html

S. MarepuajbHO-TEXHHYECKOE o0ecreyeHue

Jns  mpoBeneHHs —JIGKIMOHHBIX — 3aHATHH  HEOOXOJMMBI ~ ayJAWTOPHU, OCHAIICHHBIC
MYJIBTUMEUIHBIMU TIPOEKTOPaMHU M 3KpaHamu. [ mpoBeaeHus 1abopaTopHBIX paboT Tpedyercs
KOMITbIOTepHBIH Kiacc (AB2614) u naboparopusie MakeTsl LabKit08.

6. MeToauveckue peKOMeHIAlNH

Mertonuka npenojaBaHus JUCHMITIMHBL «[IpoeKTHpOBaHME MHKpPONPOLIECCOPHBIX CHCTEM
yIIpaBJICHUS» U peau3alis KOMIETEHTHOCTHOIO MOX0/1a B U3JI0)KEHUH U BOCHPUATHH MaTepuala
MpeyCMaTpUBAEeT HWCIOJIH30BAHUE CIEAYIOINX AaKTUBHBIX M WHTEPAKTHUBHBIX (OpM TpoBeneHUs
ayJAMTOPHBIX M BHEAYAUTOPHBIX 3aHITHHA:

— ayAWTOpHBIC 3aHATHS: JIEKIUH, CEMHUHAPCKUE 3aHATHSA, J1adopaTopHbIe pPaOOTHI,
TECTHPOBAHUE;

— BHEayIUTOPHBIE 3aHATHS: CAMOCTOSTENIbHOE N3y4eHHE OTAEIbHBIX BOIPOCOB, MMOATOTOBKA K
nabopaTopHbIM paboTam.


https://e.lanbook.com/book/64535
https://online.mospolytech.ru/course/view.php?id=4841

6.1. Meroanueckue peKOMeHAANMH IJs NpenoAaBareiss MO0 OPraHU3aALMU
00y4eHus

Ha nepBoMm 3aHATUM 1O AMCUUIUIMHE HEOOXOAMMO O3HAKOMHUTH CTYAEHTOB C MOPSAKOM €€
u3ydeHus (TeMaMu Kypca, GopMaMy 3aHSATHH, TEKYILEro U IPOMEKYTOUHOIO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JTUCLMIUIMHBI B CUCTEME HayK, €€ NMPaKTHYECKOE 3HAauyeHHE, JI0OBECTU 10 CTYACHTOB
TpeOoBaHus K (hopMe OTYETHOCTHM M IPUMEHEHMsI BMJOB KOHTpOJsA. Bwlgarorcs 3amaHus uis
MOJITOTOBKH K CEMHHAPCKUM 3aHATHUSIM.

[Ipy ToAroTOBKE K Ja0OPATOPHOMY 3aHATHI0O IO TIEPEYHIO OOBIBICHHBIX TEM
MPEToIaBaTeNll0 HeOOXOAMMO YTOYHUTH IUIAH MX MPOBEACHUS, MPOAYMaTb (OPMYIHUPOBKH U
coZiepkKaHue Y4eOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXIEHHE, O3HAKOMHUTHCA C IEpeyHEeM
BOIIPOCOB 10 TEME CEMUHApA.

B xone cemmHapa BO BCTYHNUTEIBHOM CJIOBE PACKPBITh IMPAKTUYECKYI0 3HAYMMOCTb TEMBI
CEMHUHAPCKOI'0 3aHATHS, ONPEIEIUTh MOPSJOK €ro MPOBENCHUS, BpeMs Ha OOCYKACHHME KaXKIO0ro
yuebHoro Bormpoca. [IpumeHss ¢QpoHTanbHBIH ONpOC JaThb BO3MOXKHOCTb BBICTYIIUTh BCEM
CTY/ICHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

[lenecooOpa3HO B X0/1€ 3alIUTHI Ta00PATOPHBIX PadOT 33/1aBaTh BHICTYMAIOMINM U ayIUTOPHH
JOTIOJTHUTEbHBIE W YTOYHSIOIIME BOMPOCHI C IIENBbI0 BBUICHEHHS WX TO3WLIUH 1O CYIIECTBY
00CyX1aeMBbIX MPOOIIEM.

Crnenyer nmpefocTaBUTh BO3MOKHOCTD BBICTYIUIEHHUS] C MECTa B BUJIE KPAaTKUX COOOLIEHUH MO
IIOJITOTOBJICHHOMY 3apaHee BOIPOCY.

B 3axmounTensHONW YacTé 71a00OpaTOpPHOTO 3aHATHS CJIEIyeT MOJABECTH €ro WTOTH: JaTh
OLIEHKY BBICTYIUIEHUH Ka)KJ0T0 CTyJeHTa U Y4eOHOW Ipymnmbl B EJIOM. PacKpbITh MOJOXKUTEIbHbIE
CTOPOHBI M HEIOCTATKU MPOBEICHHOTO CEMHHAPCKOTO 3aHATHSA. OTBETUTh HAa BOMPOCH! CTYACHTOB.
BbinaTh 3a1aHus JU1sl CaMOCTOSATENIBHOM pabOoThI IO MOATOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Bo3MoxHO TpoBeieHHE 3aHATHIA M aTTeCTalllid B JUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
cHCTeMbl AMCTaHIMOHHOTro oOyueHus yHuepcutera (CLO-LMS). Ilopsnok nposeneHus paboT B
IMCTAaHIIMOHHOM (opMaTe YCTaHABIMBACTCS OTACIBHBIMH DPACHOPSDKEHUSIMH TIPOPEKTOpa  T10
yueOHOU paboTe W/UH LIEHTPOM yu4eOHO-METOINYECKO paboThlI.

6.2. Meroanueckue yKazaHus JJis1 00y4al0UIUXCsl 10 OCBOEHHIO U CUUTITHHBI

CamocrosTenbHass paboTa dBISETCS OJHUM U3 BHUJIOB yueOHbIX 3aHsaTuil. lLlens
CaMOCTOSITENIbHON pabOThl — MPAKTHUECKOE YCBOEHHUE CTYIEHTaMU BOIPOCOB, PACCMaTPUBAEMbIX B
MpOLIECCEe U3YyUEHUS AUCLIUTIINHBIL.

AyInuTOpHas caMOCTOsITeNIbHAsE padoTa Mo JUCHUIUIMHE BBIMOIHAETCS HA YUeOHBIX 3aHATHIX
101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U MO €ro 3aJIaHUIO.

BHeaynutopHass camocTosTeNbHAs paboTa  BBIMOJHSAETCS CTYJEHTOM IO  3aJaHMIO
npenojaBaTesis, Ho 6e3 ero HemocpPeICTBEHHOTO Y4acTusl.

3amauu caMOCTOSTENIbHON pabOThI CTY/ICHTA!

- pa3BUTHE HABBIKOB CAaMOCTOSATEIbHON yueOHOM paboThI;

- OCBOECHHUE COJIEP)KaHUS JUCIUILINHBL,

- yrayOsieHne coiep KaHus U OCO3HaHKWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- ICTIIOJIb30BAHKE MaTepHaia, COOPaHHOTO U MOJIYYEHHOTO B X0/ CAMOCTOSTEIbHbIX 3aHATHH
TSt 9 (HEKTUBHOM MOJATOTOBKH K DK3aMEHY.

Buasl BHEAYAUTOPHON CaMOCTOSATENILHONW PaOOTHI:

- CaMOCTOSITEIbHOE U3YUY€HUE OTJEIbHBIX TEM AUCHUIIINHBL;



- IOAT'OTOBKA K JICKIIMOHHBIM 3aHATUAM,

- IOAT'OTOBKA K J'Ia60paTOpHBIM 3aHATUSAM,

- oopMIICHHE OTYETOB IO BBIIOJHEHHBIM JIA00OPATOPHBIM PadOTaM M MOArOTOBKA K HX

3alIlUTE.

JJist BBITIOJTHEHUS TIOOOTO BUIa CAMOCTOSATEIHHONW pabOThI HEOOXOAMMO MPOUTH CIIECIYIOIINE

OTallbl:

- OIIpEJIETICHNE LIEJIN CAMOCTOSATENbHOI padoThI;

- KOHKpE€TU3anus IMO3HaBaTCIILHOM 3aJa4u,

- CaMOOIIEHKAa TOTOBHOCTH K CAaMOCTOSITEIILHOM padoTe;

- BBIOOD aJIeKBaTHOT'O CII0c00a JeCTBHS, BEIYILEro K PEIICHUIO 3a/1a4H;

- IJTAaHUPOBAHUE PAOOTHI (CAMOCTOSITEILHON MITH C TIOMOIIBIO TIPETIOAaBaTeNs) HaJl 3aJaHHEM,

- OCYIIECTBJICHHE B IIPOIECCE BBIMOJHEHUS CaMOCTOSTEIbHOW paboOThl CaMOKOHTPOJIS
(IPOMEKYTOYHOTO U KOHEYHOTO) PE3YJITATOB pa0OTHI M KOPPEKTHPOBKA BHITIOTHEHHS pAOOTHI,

- pednekcus;

- Ipe3eHTaIMs padOThI WM 3aIIUTa JJA00PATOPHOU PAOOTHI.

1. DoH/1 OLICHOYHBIX CPEICTB
B mpornecce 0OyueHust B TEUCHHE CEMECTPa MCIOJIB3YIOTCS OICHOYHBIE CPEJCTBA TEKYILETro
KOHTPOJISl YCIIEBAEMOCTH M TPOMEKYTOUHBIX aTTecTaliii. [IpuMEHSIFOTCS ClIeAyIONe OlEHOYHbIC
CpeIICTBA: TECT, 3allIUTa JJAOOPATOPHBIX padOT, IK3aMEH.
OO6yuenue no aucuuiuimHe «lIpoexkTrpoBaHMe MUKpPOIPOLECCOPHBIX CUCTEM YIIPABICHUS»
HaIpPaBJICHO Ha (POPMHUPOBAHUE Y OOYUAFOIIUXCS CICIYIONINX KOMITCTECHIIHNA:

Koa n HamMeHoBaHue KOMIIETeHIINHA

I/IHI[I/IKaTopr JOCTHIKCHUSA

KOMIIeTeHIIUH
OIIK-7. Crniocoben ocymectBisats | MOIIK  -7.1. 3maer Meroabl pa3paboOTKu
00OCHOBaHHBIM  BBIOOp, pa3pabaTbiBaThb M | MUKPOIPOLIECCOPHBIX CUCTEM YIPaBICHUS
peanu30oBbIBaTh Ha npaktuke | UOIIK  -7.2.  VYmeer BboiOupare Haumboiee
CXEMOTEXHHYECKHe, CHCTEeMOTeXHu4eckue MU | addexkTuBHbIe METO/bI pa3paboTKu

armnapaTHO-IMpOrpaMMHBIC PCHICHUSA OJId CUCTEM
aBTOMATHU3alluu U YIIPABJIICHUA

MHUKPOIPOIIECCOPHBIX CHCTEM YIPABICHUS IS
peleHust KOHKPETHOM 3a1aun

NOIIK -7.3. Bnaneer cOBpeMEHHBIMH METOAAMHU
pa3pabOTKU  MMKPOINPOLECCOPHBIX  CHUCTEM
yIPaBICHUS

7.1.

MeToAbl KOHTPOJISA M OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHH s

IlepeyeHb OLIEHOYHBIX CpeacTB o AucuumInHe «IIpoekTHpOBaHNEe MUKPONPOLECCOPHBIX
CHCTEM YNpPaBJICHUD)

Haumenosanue [IpencraBnenue
Ne OICHOYHOTO Kpartkas xapakTepucTika OlleHOYHOTO OLIEHOYHOTO CPECTBA B
OC cpeacTaa CpeacTsa ®OC




CpencTBO NPOBEPKHM YMEHUH M HABBIKOB
[PUMEHATh  IOJydEHHBIE  3HAHUA  JUIA
pereHust 1ab0paTOPHBIX 33jad C MOMOIIBIO
MHCTPYMEHTAJIBHBIX CPEICTB.

3aaHus IS 3aIIUThI
1abopaTopHEIX paboT

1 3JIP
Tect
2
(T)

Cucrema CTaHIAPTU3UPOBAHHBIX 3a/IaHUM,
[MO3BOJISAOIAS aBTOMAaTU3UPOBATH
MpOUEAYpPY HU3MEPEHUs YPOBHS 3HAHUU U
YMEHHI 00y4aroIerocs.

dDonn TeCTOBBIX 3aaHUI

7.2. 1llkana u KpUTEpUHU OLEHNBAHUSA Pe3yJIbTATOB 00yUeHUs

DopMa NPOMEKYTOYHOM aTTeCTALMM: IK3aMEH.

O0s3aTeIbHBIMH  YCJIOBHSIMH NMOATOTOBKH CTYJEHTA K NPOMEKYTOYHOH ATTeCTANMH
SBJISICTCS BBINIOJHEHME M 3alllUTa CTYJIEHTOM J1a0OpaTOpHBIX palboT, MperycCMOTPEHHBIX pabodei
IIPOrpaMMOIl U IIPOXOXKIACHHUE BCEX NPOMEKYTOUYHBIX TECTOB HE HMXKeE, 4eM Ha 70% NpaBHIBHBIX
0TBeTOB. [IpomMexxyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOAMUTCSA KaK B ayAUTOPUM Y HUBEPCUTETA MOJ

KOHTPOJIEM TpeIoaaBaTelisi, TaK U JUCTAHIIMOHHOM (hopMaTe Ha YCMOTPEHHUE TIPETIo1aBaTerIsl.

HIxkana
OlICHUBAHUA

Onucanue




Omauyno

BrimonHeHs! Bce BUbI yueOHOM paboThl, MPeayCMOTPEHHbBIE
paboueii mporpammoii. CTyAeHT JIEMOHCTPUPYET COOTBETCTBUE
3HAHUN, YMEHH, HABBIKOB MIPUBEACHHBIM B Ta0JIMIIaX MOKAa3aTeNe,
ONEpUPYET MNPUOOPETECHHBIMU 3HAHUSMH, YMEHUSMH, HABBIKAMHU,
MPUMEHAET UX B CUTYyaIUSAX MOBBIIIEHHON CIOXXKHOCTH. IIpu sTom
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTPyAHEHUS MPU AHAJIMTUYECKUX OIEpalusix, NePeHoce 3HaHUM U
yYMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

Xopowo

BeimonHeHs! Bce BUIBI Y4eOHO# paboThI, MPEeIyCMOTPEHHBIC
y4eOHbIM  TuiaHoM.  CTyIeHT  JE€MOHCTPUPYET  HEMOJHOE,
MPABUIIBHOE COOTBETCTBHE 3HAHU, YMEHH, HaBBIKOB
MIPUBEJCHHBIM B Ta0JIMIaX MOKa3aTelNeH, 1100 eciau MpH 3TOM ObLIH
JOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIINOKH.

Yooenemsopum
€/IbHO

BrinonHeHs! Bce BUbl yueOHOH paboThl, IPEAyCMOTPEHHbBIE
yueOHbIM T1aHOM. CTYJIeHT AEMOHCTPHUPYET COOTBETCTBHE 3HAHMH,
B KOTOPOM OCBEIIEHa OCHOBHas, Haubonee BakKHasg YacCTh
MaTepuaga, HO MpPH 3TOM JONyIIeHa OJHAa 3HAYUTeNbHas OIIHMOKa
WJIA HETOYHOCTb.

Heyooenemsopu
menbHO

He BpimonmHeH oamH wiam Oojiee BHIOB Y4eOHOH pPabOTHI,
IPEJYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JE€MOHCTpUpPYET
HETIOJIHOE COOTBETCTBUE 3HAHWI, YMEHH, HABBIKOB NPHBEICHHBIM
B Talnumax moKa3aTesel, JOMYCKAIOTCS 3HAYMTENIbHBIC OIIMOKH,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHWM, YMEHHUH, HaBBIKOB IO PSIy
MoKa3aTesiei, CTYACHT HCHBITHIBACT 3HAYUTEIbHBIE 3aTPYIHEHHS
NpHU OTIEPUPOBAHMN 3HAHWSIMH W YMEHUSMH TIPH HX TIEPEHOCEe Ha
HOBBIE CUTYaITHH.




7.3. OueHoYHBbIE CpeCTBA
7.3.1. Tekymmii KOHTPOJIb
bank mecmoswvix 6onpocoé (wacmuuno)

CooTBeTcTBHE KOJIMYECTBA 0JIOKOB H KOMAH/ AJITOPUTMUYECKOr0 ¥ MPOrPAMMHOI0
YPOBHel

Kakoe KommuecTBO KOMaH/I JOJDKHO COOTBETCTBOBATH OJTHOMY OJIOKY QITOPUTMHYECKOTO |[MC
YPOBHSI?

Bann no ymonyanuio:| 1

CnyuauHbIv nopsagok oteetoB|[la

HymepoBaTb BapuaHThbl OTBETOB?|a

LWTpad 3a kaxkayro HenpaBuUnbHY0 NonbITKy: 33.3

ID-HOMep:
# OTBeThI OT13bIB OueHka
A S u 6onee 0
B. 1-2 0
C. 2-3 0
D. 3-4 100

O6LWMI1 OT3bIB K BONPOCY:

[lnsa no6oro npaBunbHoro otTeeta:  [Bamr oTBeT BEpHBIN.

Nlns no6oro HenpaBunbHOro oTBeTa: (Bam 0TBET HENMPABHMIILHBII.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Her

YAanuTb HeKOpPEeKTHbIe OTBEThI

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




Muxpoxontposaiep MC68HC908GP32

Kakoe Konm4ecTBO perucTpoB 00IIero Ha3HAYCHUS Y MUKPOKOHTpOJLIepa MC
MC68HC908GP32?
Bann no ymonuanuio:| 1
CnyuauHbIv nopsagok oteetoB|[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A P2 0
B. 16 0
c. [64 0
D. P 100

O6LWwmM O0T3bIB K BONpPOCY:

\Ana nro6oro npaBuUbHOro oTeeTa:

Bamr oTBET BEpHBIN.

ns no6oro HenpaBUIIbHOIoO oTBeTa:

Bamr oTBET HENPAaBUIIbHBIMN.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ka 1):

HeT

Ypanutb HeKOppeKTHbIe OTBEeTbI
(Moackaska 1):

HeT

Teru:

lNossonssem ebibupame 00UH UMU HECKOJIBLKO fpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




Pa3memenue onepanios B komanaax nepecoiiiku MII K1810BM86

Kakoii BapuaHT pa3MelnieHus ornepaHaoB 3anpeileH B KoManaax nepecbuiku MII MC
K1810BM8&67?
Bann no ymonuanuio:| 1
CnyuauHbIv nopsagok oteetoB|[la
HymepoBaTb BapuaHThbl OTBETOB?|a
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. (O06a omepania B peructpax 0
OnepaH-UCTOYHMK B PETUCTPE,
B. OTIepaH-TIPUEMHHUK B TTaMSITH 0
OriepaH-UCTOYHUK B MIAMSITH,
C. OTepaH -TIPUEMHHUK B PETUCTPE 0
D. (O6a onepanja B mamATH 100

O6LWwmMi O0T3bIB K BONpPOCY:

\Ana nro6oro npaBuUNbHOro oTeeTa:

Bamr oTBET BEpHBIN.

ns no6oro HenpaBUIIbHOIoO oTBeTa:

Bamr oTBET HENPABUIIbHBIMN.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ka 1):

HeT

YaanuTb HeKOppeKTHbIe OTBETbI
(Moackaska 1):

HeT

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJBLKO MpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




Mopnyas SCI08 mukpokonTpoiepa MC68HC908GP32

Kakoe naznauenue npusHaka PE B peructpe cocrosinus SCS1 monyns SCI08 MC
MukpokoHTposiepa MC68HC908GP327?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuMaHTbl OTBEeTOB?|a
LWrpad 3a kaxayro HenpaBUnbHyo nonbITky: 33.3
ID-HOmMep:
# OTBeThbI OT3bIB OueHka
A. [Ipy3HaK OKOHYAHMA Mepetadn 0
[Ipu3Hak TOTOBHOCTH NEpeAaTIMKa K
B. [PUEMY HOBBIX JAHHBIX 0
C. [Ipu3HaK 3am0JTHEHUS IPUEMHHUKA 0
D. [Ipr3HaK OMIMOKN YETHOCTH 100

06w oT3bIB K BONPOCY:

ns noboro npaBUNILHOro oTBeTa:

Bamr oTBET BEpHBIN.

[ns noboro HenpaBUNbLHOro oTBeTa:

Bam orseT HeraBHJ’ILHHﬁ.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
oTBeTOoB ([Moackaska 1):

HeT

Ypanutb HEKOPPEeKTHbIE OTBETbI
(Moacka3ska 1):

HeT

Teru:

criucka. (MC/MA)

lMossonssem ebibupams 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3ad0aHHo20




32-pa3psiAHbIii MUKpOKOHTpoJiep STM

o MC
Ha 6a3e kakoro siipa peanu3oBas 32-pa3psaabiii MuKpokoHTposuiep STM32F407VGT6?
Bann no ymonuanuio:| 1
Cnyu4aiiHbIN nopsaaok oTeetos|[1a
HymepoBaTb BapuaHTbl OTBETOB?|a
Wrpad 3a kaxayro HenpaBUnbHyto nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
N Cortex-MO+ 0
B. Cortex-MO 0
C. Cortex-M3 0
D. Cortex-M4 100

O6LWMI1 OT3bIB K BONPOCY:

Ana no6oro npaBuUiibHOro oTeeTa:

Barm oTBeT BEpHBIN.

ns noboro HenpaBUNbLHOro oTBeTa:

Bamr oTBET HENPABUIIbHBIMN.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1):

HeT

YaanuTtb HekoppeKkTHble OTBeThI
(Mopckaska 1):

HeT

Teru:

lNossonssem ebibupame 00UH UMU HECKOJIBLKO fpasusibHbIX 0meemos U3 3a0aHHo20
criucka. (MC/MA)




7.3.2. O0pa3ubl 3K3aMeHAIMOHHBIX OHJIETOB

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUCKOM ®EIEPALIUN

DOEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHUME BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKHM MOJUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKMH ITOJIUTEX)

dakyapTeT MaImMHOCTPOSHHUS
(Hazeanue axyiemema)

Kadenpa «KABTOMATHKA U VIIPABJECHUE)»
(Hazeanue gvinyckarouel Kageoput)

3K3AMEHAIIMOHHBINA BUJIET Ne 7
JUISL IPOBEACHUS DK3aMeHa 10 TUCIUIIIINHE
«IIpoeKTHpPOBaHHE MUKPONIPOLECCOPHBIX CHCTEM VIIPABJICHUA»

1. Muxkpoxoutpoinep 68HCI08GP32, ctpykTypa 1 XapakTEepUCTUKHU.
2. HavanbHBIH MyCcK mpoleccopa 1 3alliTa BEIYUCICHUH 0T COOEB IMUTaHMUS.
3. Dramsl NPOEKTHPOBAHUS MUKPOTIPOLIECCOPHOM cucTeMbl. PaboTa B pexnMe IUKIIa.

bunet paccmoTpeH u yTBEpKIAeH Ha 3aceJaHuu Kadeapsl.

[Iporokon oT «_ » 202 1. No

3aB. kadeapoit AuY A.A. Paanonosn
(nuyHas noonucy) (D.U.0. Damunus)




NoakowhE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

7.3.3. DK3aMeHAIlMOHHbIE BONIPOCHI

Oranbl NPOSKTUPOBAHUS MUKPOIIPOLIECCOPHOU cUcTeMbl. PaboTa B pexume HUKIIA.
Oransl IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHOI cucTeMbl. PaboTa B pesxume npepbriBaHui.
HauanpHblii Myck mpoleccopa 1 3aiuTa BHIYUCICHUN 0T COOEB MUTAHMUS.
ApOuTp Cc IporpaMMHpyEMbIMU IPUOPUTETAMU KAHAJIOB.
BeposiTHOCTHBII apOUTp.

[TonkitoueHue KiaBuaTypbl U CTPEIOYHBIX HHIUKATOPOB B MUKPOOBM.
Conpspxkenne MUKpoOBM ¢ kimaBuaTypoil M Ipynioi JaTYUKOB C MCIOJIb30BAaHUEM OOIIETO
BXOJIHOTO MOPTA.

[TonkiroueHre KiaBUaTypbl K MarucTpajii MUKpoOBM.

0O030p METOI0B pacIIMPEHUS a[PECHOIO IIPOCTPAHCTBA.

MeTton okHa.

MeTto/1 6a30BBIX PETHCTPOB.

Meron OaHKOB.

CxemHas peanuszanus "saapa" BUPTyaJIbHON MaMsITH.

Meton BuptyanbHoit mamstu. [IpuHnun paboTsl.

Ha3nauenue A3Y.

Ha3nauenne O3Y1 u O3VY?2.

[Touck 1 3aMeHa CTpaHULIbI B METO/I€ BUPTYaIbHOW MAMSTH.

[Tone npuszHakoB A3Y.

OcobenHoctu cemeiicTBa MEKpOoKoHTposuiepoB 68HC08/908

OO6was cTpykTypa 1 HoMeHKkJarypa cemeiictea 68HC08/908
Cryxebnble Moynu cemeiictea 68HC08/908

[TapannensHbie mopThl ceMeiicTBa 68HC08/908

Muxkpoxontpoiuiep 68HCI08GP32, cTpykTypa U XapaKTepUCTUKU
[Ipoueccopnsiit moayins CPUOS, peructposast MoJeinb

[Tpoueccopusiii Moayie CPUO8, ciocoOb! anpecanun

[Tpoueccopnsiii Monyss CPUOS, rpynmnel KoMaH[

[Tpoueccopusiit Mmoayns CPUOS, komaHabl IEPECHIITKH

[Tponieccopusiit Moayns CPUOS, komaH bl apupMeTHYECKHE Onepatuu
[Tpoueccopusiii Mmoayns CPUOS, komaHAbI JOTUYECKUX OTIepaIIUid
[Ipoueccopnsiit Mmoayns CPUOS, komaHAbI CABUTOB

[Tpoueccopusiit Mmoayns CPUOS, komaH bl OMTOBBIX OTepaIinii
ITpoueccopnsiii Monysns CPUOS8, komaH bl yIIpaBJIeHUsI TPOrPaMMOi
[Tpoueccopusiit Moayns CPUOS8, komaH bl IpepbIBaHUS U YIIPABIIEHUS ITPOLIECCOPOM
HauanpHeiii nyck nponeccopa CPUOS

O6paboTtka npepsiBanuii mporeccopa CPUOS

Monyns IRQO8

Pexxumel padbotsl MK cemeiictBa 68HC08/908, 0630p

Pexxum oxumanust MK cemetictea 68 HC/908

Pexxum ocranoBa MK cemetictea 68HC/908

Pexum otnanku MK cemeiictBa 68HC/908

Pacnpenenenue agpecnoro npocrpanctea MK GP32

Crupanue u nporpammupoBanue Flash-mamsatu MK GP32
dyHKIMOHATRHAS cxema JtaboparopHoro makera LabKit08
WuterpupoBannas cpena WinlDE



7.3.4. BapuaHThI 3aIaHUIi JJIs 321U THI JJA00PaTOPHBIX PadoT

1. Pa3paboTarh 1 OTJIaAUTh IPOTPaAMMy COPTHPOBKM MAacCHBA M3 OAHOOAWTOBBIX YHCEN CO 3HAKOM
Ha accemMOiepe MUKPOKOHTpOJIIEpa ¢ apaMeTpaMHu, 3aJJaBaéMbIMH MIPEI0IaBATEIIEM.



