[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®U1O: Makcumos Anekceli bopucosuy

flomxocty: aupexTop Wﬁﬁf@f?ﬁ&oﬁ@ﬁﬂ%ﬁ% BRIEHTEr @ OBPA3OBAHMS POCCHIICKOM ®EJIEPALIUM

[ata nognucanus: 14.07.2026 15:34:
VHyKa anm WQ% {%QYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE VUPEXXIEHUE BBICILIEI'O OBPASOBAHUS

8db180d1a3f02ac9e60521a5 AMOCKOBAKUAMN HOJII/IT]FXHI/I‘IECKI/II\/JI YHUBEPCUTET»

(MOCKOBCKMHM NOJINTEX)

CDaKYJ'ILTeT MAallIMHOCTPOCHUA

YTBEPXIAIO

Jlexan (paxynpTeTa MaTuHOCTPOCHUS

o
B /E.B. Cadonos/

«26» despais 2026 T.

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

«MuKponpoueccopHbie CUCTeMbI YIIPABJIEHHU D)

Harmpasnenue noarotoBku
27.03.04.«YnpaBjieHHE B TEXHHYECKUX CHCTEMAX»

O6pa3zoBarenbHas mporpamMmma (mpoduiib MOJArOTOBKH)
«DJIeKTPOHHBIE CHCTEMbI YIIPABJIEHUSI»

KBanmudukanus (cTerneHpb) BHITyCKHUKA
bakanasp

®opma 00ydeHus
Ounas

Mocksa, 2026 r.



Pa3paGorumk:

K.T.H., JOIICHT " K.A. Ilanaryra
CorsnacoBaHo:
3aBeayronuii kKadenapoit « ABTOMAaTHKA U YIIPABICHUEY,
I.T.H., Ipod. ﬂ /A.A. Pagronos/

=



wN =

Conep:xkanue

Lenu, 3a7aun ¥ TUIAHUPYEMBbIE PE3YIbTAThl OOYUCHHUS 110 TUCHUTIIHHE .....veenveeenveeeeeaeeennneans 4
MecTo AMCUMILTUHBI B CTPYKTYpPE 00pPa30BATEIBHOMN MPOTPAMMBDBL......ccvverureerieereaieesieenieenns 4
CTpYyKTYypa U COACPIKAHUE JUCIIHIIITHHBL «...cuuveeutieeeeetienueeeteesuseenseesnseesseesnseanseesnseesseesnseessneans 4
3.1. Buasl y9eOHOU PAOOTBI U TPYHOCMEOCTD......eeevreerreenerernreeseesseenseesseenseesseenseesseensseanseenses 4
3.2. TemaTuuecKuil MIIAH U3YUCHUS TUCHHTIITIHBL .. ...eeruvreerireenreeenereeeneneeesseeessseenseeessseesnsees 5
3.3, CONEPHKAHUC JUCIIUTIIIHHDL. .....eeeuveeenereerueeesteeesueeesseeesseeensseesnsseesnssessnssesssssesssseeessseesnssees 6
3.4. Temaruka CeMUHAPCKUX/TIPAKTHUECKUX U JTAOOPATOPHBIX 3AHIATUL ... .eeeeveenereenreenreanveennes 7
3.5. Temaruka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT).....cceiureererieerireeerireeeiereeessreensreesseeenseens 8
Y4eOHO-METOAMYECKOE U HHPOPMAITMOHHOE OOCCIICUCHHEC .....vvveeeeereeeareeeeereeennveeesneeeasseeensnes 8
4.1. HopMmatuBHBIE JOKYMEHTBI K I'OCTBI ..ccccuviiiieiiiiieeeeiiie et e e e earee e 8
4.2, OCHOBHAS JIUTEPATYPA. e euvreerurreerurreenusteeautteesstesauseeessseeansseeansseesssseessseessseessneessseessnseesnnnes 8
4.3. JIOTIOJTHUTEIIBHAS JIATEPATYPA . ..eeeuvreernrreennrreennreeesnseeensseeansseeassseeassseesnsseesnssesssssesssseesssseesnnses 8
4.4, DACKTPOHHBIE OOPABOBATCIIBHBIC PECYPCBI «..uvvrreereeeereeeereeaereeassreesereessreenseeessseessseeennnes 8
4.5. JluneH3noHHOE M CBOOOIHO PAaCIpPOCTPAHIEMOE MPOTPAMMHOE O0ECIICUCHHUE .................. 8
4.6. CopemeHHbIE TpodeccroHaIbHbIE 0a3bl JaHHBIX U HH()OPMAIIMOHHBIE CITPABOYHBIC
CHICTEMBI «...eeenutteeiiteeeuite e it eeeeuteeeeateeeaabeeeateeeasteeeabt e e e st e e eabaeeeabbeeeabaeeeabaeesabbeeeabteesabeeesabeeenabeeennres 8
MaTepruanbHO-TEXHUYECKOE OOCCTICUCHIIE ......cc.veerureenreerureereernreenseesnseenseesseanseesseesseesnseesseeans 9
METOTUUECKIE PEKOMEHIALIM M ......euveeneeeenteenueeanseesaseenseesnseenseesnseanseesnseenssesseesssesnseesseesnseesseans 9
6.1. Metoanueckue peKOMEHIAUHU JJIsl IPEToAaBaTes 0 OpraHu3alui O0yYeHHUS. ............. 9
6.2. Metoanueckue yKazaHus JUIsi 00yYaIOIIMXCS 10 OCBOCHUIO AUCHUTUTUHBI ........ovvenenne.. 10
DOH/T OIEHOUYHBIX CPEIICTB ..uvvveennrreenreeesreeansseeessseeensseessssessnssessnsseesssseessssesssseesssseessseesssseesnn 10
7.1.  MeToapl KOHTPOJISI ¥ OIEHUBAHUS PE3YITBTATOB OOYUCHUS «..eeevvveeenereeenereeenireennneeennneeeenes 11
7.2. 1llkana u KPUTEPHUH OLIEHUBAHUS PE3YIIBTATOB OOYUCHUS ...vvveenvveeenereeenereeenereennneeenseeennnes 12

7.3, OIICHOUHBIE CPEIICTBA...ceuvreeureeerureeeureessreesnsseessneessseeessseeesssesssssessssseesnsseessssessssessssseesnnes 14



1.  Heawn, 3ax0a4um ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHS 10 AUCHHUIINHE

Ilenbro OCBOEGHMSA IUCUUIUIMHBI «MHKPOIPOLECCOPHBIE CHUCTEMBI YIIPABJICHUS» SABIIACTCS
¢dbopmHupoBaHHE 3HAHUH O TPUHIMIIAX MOCTPOCHHUS MHKPOIPOLECCOPHBIX CUCTEM YIPABICHHS
(MIICY), ux cTpykType, cocTaBe, paboTe OTAEIbHBIX 0JIOKOB MUKPOKOHTPOJUIEPOB.

3amayy JHUCLUIUIMHBL: OCHOBHOM 3aJadedl M3ydyaeMOro MaTepuaya sBIIIETCA OBJIAICHHE
TEOPETUYECKUMHU U MPAKTUUYECKUMHU METOJaMH aHAJIN3a U pa3paboTKU MUKPOIPOLIECCOPHBIX CUCTEM.

OOyuenue 1o aucuuiuiiHe « MUKpONpPOLIECCOPHBIE CUCTEMBI YIPABJIEHUS» HAIIPaBICHO Ha
¢bopmupoBaHue y 00yUarOmUXCs CIEAYIOUMX KOMITETCHIIUMA:

Koax u nHanMeHoBaHue KoMIIeTeHIMIA

I/IHI[I/IKaTOpr JOCTHIKCHUSA
KOMIICTCHIIUU

IIK-1. ConocobeH K IMOATOTOBKE TEKCTOBOM U
rpaduyeckon yacTeu ACKU3HOTO u
TEXHUYECKOTO MIPOEKTOB
ABTOMATHU3UPOBAHHOW CHCTEMbI YIPaBIICHUS
TEXHOJIOTHYECKUMU TTPOLIeCCaMU

UIIK -1.1. 3HaeT OPUHUMIIBI [OCTPOECHHUS
MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABICHUS

HIIK -1.2. VYwmeer BboIOMpaTh HaumboJCe
3¢ exTUBHBIC BapUaHThI
MHUKPOIPOIIECCOPHBIX  CHUCTEM  YIPABICHHS

JUTSL peIlIeHUsT KOHKPETHOM 3a/1auu

HIIK -1.3. Bnameer MeromamMu aHajih3a H
pa3pabOTKH  MHUKPOIPOLIECCOPHBIX  CHUCTEM
yYIPaBICHUSA

2.  MecTo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JluciumimHa OTHOCUTCS K 9acTd, GopMUpyeMOl y9acTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHIA
6moka b1 «lucuuminuHel (MOIYITN)».

JucuummHa 6a3upyeTcs Ha CIICTYIOIINX, POWICHHBIX TUCIUTUTHHAX:

- «I[TporpamMmMupoBaHre U OCHOBBI AITOPUTMHU3ALIUN;

- «MuKkporporieccopHasl TEXHUKA;

- «CXeMOTexXHHKa dNIEKTPOHHBIX CUCTEM YIIPABICHUSY.

JuctummHaa  «MUKpPOTIPOIIECCOPHBIE  CHCTEMBI  YIIPABJICHUS» JIOTHYECKH CBS3aHA C
nocneAayomumMu  auctumiauHamu:  «HTepdelicel cuctem ympaieHus», «LludpoBas obpaboTka
CHUTHAJIOBY.

3. CTpyKkTypa U coaepkaHue IUCHUIIHMHBI

OO61mas TpyA0eMKOCTh AUCHUIIINHBI COCTaBISET 4 3a4eTHBIX equHUIbI (144 yaca).
3.1. Buabl yueOHOIi pad0oThI M TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

CemecTpsl |
. KonunuectBo
Ne Buj yuyeoHoii pa6oThl 6 cemecTp
4yacos

n/n

1 | AyauTopHble 3aHATHS 72 72

B ToM uucne:

1.1 | Jleknmum 36 36

1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS 18 18

1.3 | JIaGopaTopHbIe 3aHATHUS 18 18

2 | CamocTosiTejibHasi paboTa 108 108




B ToMm yucie:

2.1 | IlogroroBka u 3ammuTa J1a00paTOPHBIX 36 36
pabor
2.2 | CaMOCTOSITEIbHOE U3YUCHHE 36 36
2.3 | KypcoBas pabota 36 36
3 | IlpoMexyTOUHASI ATTECTAIUSA
Kypcosas pabota 3amura
paboThI C
OLICHKOU
3auet/nud.3a4eT/s3K3aMeH JK3aMeH IK3aMEH
Hroro 180 180

3.2. Temaruyeckuii IJIaH U3Yy4YeHUS TUCHUTLIHHBI

(mo popmam oOyueHus)

3.2.1. Ounas dpopma oOydeHuUs

TpyaoeMkocTh, yac

AyauTopHasi paéora

Paszgenanl/TeMbl
JUCHMILINHBI

Bcero
Jlexun

Cemunapckue/
NPaKTUYCCKHE

3aHATUA

JlaboparopHbie
3aHATHS
[IpakTnueckas

IIOATrOTOBKA

CamocrogaTejabHas
pabora

=

Paznea 1. DTansl npoeKTHPOBAHUSA
MHKPOINPOLIECCOPHON CHCTEMbI
ynpasJjenus (MIICY)

Tema 1. KonuenrtyaneHeli n 4
ANTOPUTMHUYECKUN YPOBHH.
[IporpaMMHBII YpPOBEHb

Paznea 2. Cucrema KOMaHJ 8
mukponpoueccopa K1810BM86

18

18

56

Tewma 2. Knaccudukanus, cTpykrypa 4
KOMaH/Ibl, METO/IbI aJjpecaluu

10

28

Tewma 3. ®opmupoBanue 0aliTOB 4
KOMaH/, TPyIIbl KOMaH/ 10
(YHKIIMOHAILHOMY Ha3HAYEHUIO

10

28

Pasnea 3. Conpsizxenune MukpoIBM c 4
BHEIIHMMH YCTPOiCTBAMH

Tewma 4. [logknroueHne KJIaBuaTypsl U 4
nHAUKaTOpoB. COXpaHEHUE NaHHBIX
P OTKJIIOYEHHUH MTUTAHUSL.

Pasnen 4. ApOouTpsl, peasmsyromue 4
rudKoe 00CayKMBaHHe 3alIPOCOB

Tema 5. JlerepMUHUPOBAHHBIE U 4
BEPOATHOCTHBIE apOUTpbl. CIOCOObI
BBIJIEJICHUS] HCTOYHHUKOB 3alIPOCOB




Pazngesa S. MUKPOKOHTPOJLJIEPHI 8 16

Tema 6. OnipesienieHre U CTPYKTypa 4

MHKPOKOHTpoOJIepa, 8-, 16- u 32-

pa3psiIHbIe MUKPOKOHTPOJIIEPHI. 8

Tema 7. CemelicTBa U IPOU3BOAUTEIHN 4

8-pa3psIHBIX MUKPOKOHTPOJLJIEPOB.

MUKpPOKOHTPOJIIEPHI CEMENCTBA

68HCO08/908. O0mas cTpykTypa u

HOMEHKJIATypa. 8

Pa3zngesn 6. MeToabl paciumpeHust 8

aJpPeCcHOro NpPoOCTPAHCTBA 16

Tema 8. Metox okHa. MeTo 0a30BBIX 4

PEruCTpOB. 8

Tema 9. Metox 0aukoB. MeTon 4

BUPTYaJbHOW NaMSITH. 8
Hroro 36 18 18 108

3.3. Copepxxkanue THCHUILINHBI

Paznen 1. DrTanbl NpPOEKTHPOBAHUSI MHMKPOINPOLECCOPHON CHCTeMbI YIpaBJIeHUS
(MIICY)

B paznene paccmaTpuBarOTCs KOHLIENTYAJIbHbIN, AITOPUTMUYECKUN U IPOrPAMMHBIN YPOBHH
npoektupoBanus. IlpuBoasrcs Osok-cxema koHuenTyanbHoro ypoBHs MIICY muknnyeckoro
NeicTBus U paboTarolleil B pexkuMe npepbiBaHuil. OnpenenseTcs: COOTHOIIEHNE MEKIY KOJIMYECTBOM
0JIOKOB KOHIIETITYaJIbHOI'0 M aJITOPUTMHUUYECKOI'O YPOBHEH, a TaKXkKe KOJIMYECTBO KOMaH/ accemOiepa,
HEOOXOUMBIX /ISl peaIn3aluy OJJHOro OJI0Ka alrOpUTMUYECKOTO YPOBHS.

Pa3nea 2. Cucrema komana mukponponeccopa K1810BM86

B paznene uznararoTcsi OCHOBHBIE CBEZIEHUS 00 acceMOuiepe, Takue Kak CerMeHTalus MaMsTH,
¢dopmupoBanue ¢puzndeckoro ajapeca. [lpuBoasrcs BapuanTsl opmaTa KOMaH] Ha IpUMepe KOMaH/]
nepecbulki. PaccmarpuBarorest monss d u w nepBoro OaiiTa KOMaHZbl, Ha3HAUYEHUE U CTPYKTypa
nocrbaiita, nmonsg mod, reg, r/m; ¢opmupoBaHue 3¢p(HEeKTUBHOrO ajpeca MaMsATH, BO3MOXXHOCTb
UCIOJIb30BaHUsl CMellleHus. Pa30buparoTcs MeToNbl aJpecaluu: HENOCPEICTBEHHas; MpsaMas;
pEerucTpoBasi; KOCBEHHO-PErMCTpOBasi; 0a30Bas, HWHAEKCHas U 0a30BO-UHAEKCHAas; KOMaH]IbI
MEPECHUIKH C pa3HbIMHU METO/IaMU a/ipecaliuy; apu(pMeTHIecKue KOMaHIbl; IEI0Y€YHbIE KOMaH/IbI.

Pa3znen 3. Conpsikenne MUKpoOBM ¢ kiIaBuarypoil, AaTYHKaMH W HHIMKATOPAMH.
CoxpaHeHHe JaHHBIX IPU c00e NUTAHUSA

JlaHHbIll pa3zzen NOCBSILEH MOJKIYEHUIO KIABHAaTypbl K MHUKPOIIPOLIECCOPY YEPE3
napajuleNbHbIN mopT. PaccMaTpuBaloTCsi ONpoC COCTOSHUS KJIABUII C TIOMOIIbIO CUTHAJIA OEryIero
HYJISl, OCOOCHHOCTH CXEMOTEXHUKH KJIaBMII, OMPOC KIABUATYpbl W YIPaBICHHE CTPEIOYHBIMU
MHUKATOpaMH C HMCIIOJb30BAaHUEM OJIHOM M TOH e Ipymimbl MapamienbHbIX noptoB. [IpuBoasrcs
CX€Ma oIpoca KJIaBHATypbl M TPYINIbl JAUCKPETHBIX JaTYMKOB Ha OCHOBE OJHOW TIpyMIIbI
napajuleNbHBIX OPTOB C pa3/ieJICHUEM BO BPEMEHH, a TAKXKe MOAKIIOYEHNE KIIaBHATyPbl K CHCTEMHON
MarucTpaiu 4Yepe3 IIMHHBIE (GOpMHUpOBATENH. AHATU3UPYIOTCS  CUTHAJBl  YIpaBlICHUS,
MPEeIyCMOTPEHHbIE JJII COXpAaHEHWS MJaHHBIX IpuU cOoe MuUTaHus, TpeOoBaHHS K EMKOCTH
KOH/IEHCAaTOpOB OJI0Ka MUTAHUS.

Pasnen 4. ApOutpbl, peanusyoniue rudkoe oociaykuBaHue 3anpocoB. CrocooObl
BbLICJICHHS HCTOYHHUKA 3a1poca

B nanHOM pa3zjenie ocBeIlIEeHbl TaKHe BOIMPOCHI, KaK HEOOXOIUMOCTh U3MEHEHHS CTPYKTYpPHI
MIPUOPUTETOB MIPHU ONPEEIECHHBIX yciaoBusAX pyHkuuonuposanus MIICY. PaccmarpuBaroTcst BApHAaHT
LUKINYECKON CXeMbI IPUOPUTETOB, pealin30BaHHbIN B HTEepdeiicHbix BUC, neTepMuHupOBaHHbIN 1




BEPOSITHOCTHBIM  apOUTPBI C HW3MEHSEMOH CTPYKTypod mpuoputetoB. IlpuBomarcs cxema
JIETePMUHUPOBAHHOTO apOUTpa, DSJIEMEHTapHBIA apOUTp, YHPABISIONIEE CJIOBO, IPHUMEPHI
(GYHKIIMOHUPOBAHMS CXEMbI, @ TAK)KE€ CXEMbl BEPOSTHOCTHOIO apOUTpa. AHaIU3UPYIOTCS 3aJadu
BBI/IEJICHUS MICTOYHMKA 3alpoca Ha MarucTpalisix C pa3Hoil CTPYKTYpPHOU OpraHU3auei.

Pazngen 5. MUKPOKOHTPOJLJIEPBI

B pasnene paccmaTpuBaroTCsl ONpeAeNeHUEe U CTPYKTypa MUKpPOKOHTposuiepa, 8-, 16- u 32-
paspsiaHble  MUKpOKOHTposuiepbl, [Ipunctonckas u ['apBapickas apxutektypa, RISC u CISC
IIPOLIECCOPBI, CEMEHCTBA U IPOU3BOAUTENM &-paspsIHbIX MHUKpPOKOHTposiepoB: MCS-8051
(xomnanuu Dallas Semiconductor, Philips u ap.); PicMicro kommanmu Microchip; AT Mega
komnannu Atmel; AVR kxommanun Atmel; 68HCO05/705, 68HC08/908, 68HC11/711 xommnanuu
Motorola. bonee nmeranpbHO M3ydarOTCss MUKPOKOHTposuiepbl cemeiictBa 68HC08/908. ITpuBoasTcs
o0masi CTpyKTypa M HOMEHKJIATypa, a TaKkKe MOAPOOHO paccMaTpUBACTCd MUKPOKOHTPOJLIEP
68HC908PG32, mpeyiaratorest €ro CTpyKTypa U XapaKTepUCTHKH.

Pa3nes 6. MeToabl pacuiupeHusi aIpecHOro NpocTPaHCcTBa

B nanHoM paznene u3y4aroTcs: METOJ] OKHAa, OCHOBHAsI MJies, CXeMa pealln3aluy U ee padoTa,
JOCTOMHCTBA W HEIOCTAaTKH; METOJ 0a30BBIX PErHCTPOB, OCHOBHAS HJIESl, COOTHOUICHUS MEXIY
o0nacTAMHU aAPECHBIX IMPOCTPAHCTB, CXEMa CHUCTEMbI, HCIOJB3YIOIIEH 3TOT MeTond; ee pabdoTa,
JOCTOMHCTBA M HEAOCTATKH, METOJl OAHKOB, OCHOBHAs WJEsl, CXeMHAsl pealn3anus, JOCTOMHCTBA U
HEJO0CTaTKU; METOJI BUPTYaJIbHOM MMaMATH, OCHOBBI METO/A, CXeMHasl peanu3aius sapa BUPTyaTbHOU
namsth, HasHauenue A3Y, O3V1, O3VY2, peructpa aapeca, nose npuznakoB A3Y. PaccmatpuBaroTcs
paboTa cxeMbl MpU HATUYUU HY>KHOU cTpaHuIlbl B O3Y u paboTa cxembl 10 MOUCKY U BKIIFOUEHUIO B
O3V1 oTcyTcTBYIONICH CTPAHULIBI BMECTO OJTHON M3 UMEIOIIMXCA.

3.4. TemaTuka ceMMHAPCKUX/MIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHI

3.4.1. Cemunapckue/mpakTUYECKUE 3aHATUS

[TpakTueckoe 3austue 1. «Accembnep MII K1810BMS86. Knaccudukanus, popmaTt KoMaH[,
MeToAbI agpecanui. @opMHUpoBaHUE MEPBOro OaifiTa ¥ MocTOAWTa KOMaH/IbI TEPECHITKNY.

[TpakTueckoe 3anstue 2. «Accembnep MII K1810BM86. Apudmerrueckue u Joruueckue
KOMaHJbD».

[TpakTrueckoe 3anstue 3. «Accemonep MII K1810BM86. Komanas! pactpeHHoi
apu(METHKH U PaOOTHI C IECATUUHBIMU YUCIIAMU.

[Tpaktuueckoe 3anstue 4. «Accem6onep MIT K1810BMS86. Llernovyeunbie KOMaHIbD».

[Tpaktuyeckoe 3ansrue 5. «Accembnep MIT K1810BM86. KonTtponbsHas pabotay.

3.4.2. JlabopaTopHble 3aHATHS
Jlabopartopnas pabota Nel. «M3yuenue yueOHoi MukpoOBM YMIIK-86.
Jlaboparopnas pabota Ne2. «Knaccuduxarms, popmar KoMaHg U METOJIbI apecaluu
mukporporeccopa K1810BM86. dopmupoBanue nepBoro 6aifta u nmocroaiTa KOMaHIbI
MIEPECHLUIKI.
Jlabopartopnast pa6ota Ne3. «Mukpormporneccop K1810BM86. Apudmerndeckue u JOrHIecKre
KOMaHIbD».
Jlabopartopnast pabota Ne4. «Mukpormporeccop K1810BM86. Komanas! pacmmpeHHon
apu(METUKI.
Jlabopartopnast pabota Ne5. «Mukpornporneccop K1810BM86. Ilenmoueunbie KOMaHIbD.
3amuta nabopatopHoii padotel No2. «Knaccudukarus, GopMaT KOMaH]T U METOABI aIpECAIHH
mukporporeccopa K1810BM86. dopmupoBanue nepBoro 6aifta u nmocroaiTa KOMaHIbI
MEPECHLUIKI.
3ammra naboparopHoi pabotel NeS. «Mukpomnporeccop K1810BM86. Ilenmoueynsie KOMaHIbI.



3.5. TemaTrunka KypcOBBIX POEKTOB (KypCOBBIX pador)

Pa3zpaboTtka nmporpamMmel Ha si3bIKe acceMOiiepa Mukporporeccopa K1810BM86 ¢
napaMeTpamH, 3a/1aBaMbIMH IIPENOIaBATEIIEM.

l. Pa3paboTka nmporpaMmMebl Ha si3bIKe accembiiepa Mukpormpoiieccopa K1810BMS86,
MO3BOJISIIONIEH U3 3aJaHHOTO0 MAacCUBa YHCEN BBICIUTD YHCIIA, OTBEYAIOIINE ONPEeIEHHBIM
KPUTEPHSIM, U JUISI HUX HATH cpeaHee apupmMeTuyecKoe.

2. Pa3zpaboTka nmporpaMmmel Ha si3b1ke acceMOiepa Mukpomnporeccopa K1810BMS86,
MO3BOJISAIONIEH U3 33/IaHHOT0 MacCHUBa YMCEIT BBIJICIUTD YMCIIA, OTBEYAIOLIHE OTIPEIeICHHBIM
KPUTEPHSIM, U HATH WX KOJUYIECTBO.

4. Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecieYeHne
4.1. HopmatuBnbie 1o0kyMeHTHI 1 'OCTobI

4.2. OcHOBHas JUTEpaTypa

1. MManaryra K.A. MHUKpOIPOIECCOPHBIC CHCTEMbI YIPABICHUS TPAHCIIOPTHBIX CPEICTB:
yuebHoe nmocodue ais By30B. - M.: MI'1Y, 2009

2. KyzsikoB O.H. IIpoekTupoBanue CUCTEM Ha MUKPOIPOLIECCOPaX M MUKPOKOHTpOJUIEpax:

yueO. 17 By30B. - Tromenb: TroMeHCKkH HHAyCTpHanbHbIN yHUBepcuTeT, 2014. I'pud YMO.
https://e.lanbook.com/book/64535

4.3. JlomosHUTeJbHAS JUTEPATYpPaA
1. T'ypo B. B. ApxurekTypa MHUKpONpOLECCOpOB: YyueOHoe mocobue. - HWHrepHer-
Yuusepcurer Uudopmarmonnsix Texnonorwuii « 2010 rox « 272 ¢. www.knigafund.ru

4.4. DjaekTpoHHBbIEe 00pa3oBaTeibHbIE PeCYyPChl
1. MHKpOTIPOLIECCOPHBIE CUCTEMBI YIIPABICHUS
https://online.mospolytech.ru/course/view.php?1d=7837

4.5. JIMNEeH3MOHHOE H CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoOe o0ecneueHne

1. ITporpamma e86.
2. WuTerpupoBanHnas cpena nporpammuponanus ICSO8GPGTZ.

4.6. CoBpemeHHBbIe Tpo(ecCHOHAJIbHbIE 0a3bl JaHHBIX U HMH(OPMAIMOHHBbIE
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



https://online.mospolytech.ru/course/view.php?id=7837
https://libcats.org/book/475966
https://bookskeeper.top/knigi/razlichnaya-teh-literatura/139218-mikroprocessory-i-mikrokontrollery-firmy-motorola.html
https://bookskeeper.top/knigi/razlichnaya-teh-literatura/139218-mikroprocessory-i-mikrokontrollery-firmy-motorola.html

S. MaTepuajibHO-TeXHH4YECKOe o0ecreyeHmne

Jis  mpoBeneHUs  JIEKUMOHHBIX — 3aHATHHA  HEOOXOIWMBI  ayJUTOPUH, OCHAILCHHBIE
MYJbTUMEIUMHBIMU NPOEKTOpaMH M 3KkpaHamu. [l npoBeneHus 1abopaTOpHbIX paboT TpeOyercs
KoMIbloTepHbI Kiacce (AB2618, AB2619) u crenast YMIIK 86.

6. MeToauveckue peKOMeHIAINH

Meroauka mnpenoaaBaHusl JUCLHUILIMHBL «MMKPOIPOLECCOPHAs TEXHUKA» W peaau3anus
KOMIICTCHTHOCTHOI'O IOAXOJa B H3JIOKCHUM W BOCIHPHUATUM MaTCpHala MNIpEAyCMAaTpUBaACT
HCIIOJIb30BAHUE CJICIYIONIMX AaKTUBHBIX M WMHTEPAKTUBHBIX (OpPM MPOBEICHUS ayAMTOPHBIX H
BHEAYIUTOPHBIX 3aHSATHIA:

— ayTUTOPHBIC 3aHATHSL: JICKIIHUH, JTa00OpaTOPHbIC paOOThI, TECTHPOBAHHKE;

— BHEAYUTOPHBIC 3aHATHSA: CAMOCTOATEIBLHOE H3yUCHUE OTICIIbHBIX BOIIPOCOB, ITOJTOTOBKA K
1abopaToOpHBIM paboTaM.

6.1. MeToanueckue peKOMeHAANMH IJsl NpenojaBaTess MO0 OPraHU3alMUH
00y4eHUs

Ha ICPBOM 3aHATHUH IO JUCHUIIIINHC HCO6XOIII/IMO O3HAKOMHTHb CTYACHTOB C IMOPAAKOM €€
u3ydeHus (Temamu Kypca, GopMaMy 3aHATUN, TEKYILIETO U MIPOMEXYTOYHOIO KOHTPOJISA), PACKPBITh
MCCTO M POJIb JUCHUIINIMHBI B CUCTCME HAYK, €€ MPAKTHUYCCKOC 3HAYCHUC, NOBCCTU 0 CTYJACHTOB
TpeOoBaHMs K (OpME OTYETHOCTH M TPUMEHEHHsS BHUJIOB KOHTPOJSA. BblmaroTcst 3amaHust Juis
MOJOTOBKH K CEMUHAPCKUM 3aHSTHUSM.

[Ipu NOATr0TOBKE K CEMMHAPCKOMY 3aHSTHIO TI0 IEPEYHIO OOBSBICHHBIX TEM IPETIOIaBaTENIO
HEOOXOMMO YTOYHHTH IUIAH UX MPOBEICHHUS, MPOAYMaTh (OPMYIUPOBKH U COAEp)KaHHWE YYEOHBIX
BOIPOCOB, BEIHOCHMBIX Ha 00CYX/ICHHE, 03HAKOMUTHCS C IEPEUYHEM BOIIPOCOB 110 TEME CeMUHApa.

B X04€ CeMHHapa BO BCTYNHTCIBHOM CJIOBE PACKPBITH MPAKTHYCCKYIO 3HAYUMOCTH TCMBbI
CCMHUHAPCKOIr'0 3aHATHA, ONPCACINTL NOPAAOK €ro IMPOBCACHHA, BPEMA Ha O6CY)K)]€HI/IG Kaxxaoro
y4yeOHoro Bompoca. [Ipumensis GpoHTaIBbHBIN ONMPOC JaTh BO3MOKHOCTH BHICTYITUTh BCEM CTYJCHTAM,
IIPUCYTCTBYIOIUM Ha 3aHATUU.

LlenecooOpa3HO B XOI€ 3aIIUTHI TJAOOPATOPHBIX PA0OOT 3a1aBaTh BHICTYIAIONIMM H Ay JUTOPUH
JOTIOJIHUTEbHBIE W YTOYHSIOUIME BOMPOCHI C IIETbI0 BBISICHEHHS WX IO3WIUH IO CYIIECTBY
00CyX/1aeMBbIX MTPOOIIEM.

Crenyer npeaoCTaBUTh BO3MOKHOCTD BBICTYIIJICHUS] C MECTa B BHJIE KPATKHX COOOIIEHHN MO
HOATOTOBICHHOMY 3apaHee BOIPOCY.

B 3aKkiIr04nTENBHON YaCTH CEMUHAPCKOTO 3aHIATHS CIIEAYET IMOJBECTH €r0 UTOTH: 1aTh OLIEHKY
BBICTYIICHUH KaXKJ0T0 CTYJEHTa U y4eOHOM rpynmbl B 1eIOM. PacKpbITh OJI0KHUTEIbHBIE CTOPOHBI
M HEJOCTATKU NPOBEIECHHOIO CEMUHAPCKOro 3aHATUsA. OTBETUTHh Ha BOIPOCHI CTYJEHTOB. Bbiiarh
3aJJaHuA JUIs CAMOCTOSITENTbHON pabOThI IO OJATOTOBKE K CIIEAYIOLIEMY 3aHSTHIO.

Bo3MoxHO npoBeeHre 3aHATUI U aTTecTaliil B AUCTaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
cHCTeMbl AMCTaHIMOHHOTrO oOyueHusi ynuBepcutera (CLO-LMS). Ilopsnok npoenenus paboT B



IMCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTAEIbHBIMH PACIOPSHKEHUSAME IIPOPEKTOpa Mo y4eOHOM
paboTe u/uiu EHTPOM YIeOHO-METOIUYECKON paOOTHI.

6.2. Meroauyeckue yKazaHus JJI51 00y4AIONIUXCH M0 OCBOCHUIO TUCIIUIIINHBI

CamocrosTenbHas paboTa sBISEeTCS OJHUM U3 BHIOB Yy4yeOHBIX 3aHsaTuil. Llens
CaMOCTOSITENIbHON pabOThl — MPAKTHUECKOE YCBOEHUE CTYAEHTaMM BOIIPOCOB, PACCMATPUBAEMBbIX B
nporecce U3y4eHHs JUCUUTUINHBL.

AynuTOopHas caMOCTOsITeNbHAst padoTa Mo AUCUUIUIMHE BBIMOIHACTCS HA YUYEOHBIX 3aHITHUAX
0] HETTOCPE/ICTBEHHBIM PYKOBOCTBOM IIPENOIaBaTels U 110 €ro 3aJaHuUIO.

BueaynutopHas camocrosATenbHas pa0oTa  BBINOJHSETCS  CTYyJEHTOM IO
npernoiaBaTess, Ho 0e3 ero HenoCpPeICTBEHHOT O y4acTHsL.

3amaun caMOCTOSTENTbHON pabOTHI CTYACHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITEIbHON y4eOHON paboThI;

- OCBOCHHE COJICPKAHUS AUCUUIUINHBL

- yriryOJieHre COepKaHUs U OCO3HAHNE OCHOBHBIX MOHATHH JUCHUIUINHBL

- HCTIOJIH30BAHNE MaTepHaa, COOPaHHOTO U MOIYYEHHOTO B X0O/I€ CAMOCTOSATEIBHBIX 3aHATHI
s 3 PEeKTUBHOM MOATOTOBKH K 3a4eTy.

Bupr BHEAy AU TOPHOI CaMOCTOSTENILHONM PaOOTHI:

- CAaMOCTOSTEJIbHOE U3YUYEHUE OTIEJIbHBIX TEM AUCLUIUINHBL;

- TOJITOTOBKA K JICKIIHOHHBIM 3aHITHSM;

- IOJITOTOBKA K CEMHHApaM U MPAKTUYECKUM 3aHATUSM;

- oopMIICHHE OTYETOB IO BBIIOJHEHHBIM JIA0OPATOPHBIM PadOTaM M MOATOTOBKA K HX
3aluTe.

Jl71s1 BBIIOJIHEHMSI JTFOOOTO BUJIa CAMOCTOSITEIbHOM pabOThl HEOOXOIUMO TTPOUTH CIIETYIOIINE
3Tabl:

- OTIpeIeTICHUE TIETTH CaMOCTOSTEIbHOM paboTHI;

- KOHKpETHU3alus M03HaBaTeIbHON 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIILHON padoTe;

- BBIOOp aJIeKBaTHOTO crioco0a JIeHCTBHS, BEAYILErO K PELICHUIO 3a/auy;

- TUTAaHUPOBaHKE PabOTHI (CAMOCTOSTENFHON WIIM C TOMOIIBIO MTPETIOIaBaTeNs) Hall 3aJaHHEM;

- OCYIIECTBJIEHHE B TPOILIECCE BBIMOJHEHHUS CaMOCTOSATENBHOM pabOThl CAMOKOHTPOJIS
(MIpOMEKyTOYHOTO ¥ KOHEYHOT'0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pepnexcus;

- Ipe3eHTaIus paboThl UK 3aIKTa J1a00PaTOPHOUN pabOTHI.

3aJaHHIO

7. DoH/1 OLIECHOYHBIX CPEICTB
B mporecce 0oOyueHust B T€YEHHE CEMECTPa MCTOIB3YIOTCS OIEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHBIX aTTecTanuidl. [IpuMeHSIOTCs cienyromye OleHOYHbIe
CpEIICTBA: TECT, 3alIUTa JJA0OPATOPHBIX padOT, SK3aMEH.
O6yquI/Ie IO AUCIIUITIJIINHE «CxeMOTeXHUKA OJICKTPOHHBIX CUCTEM YIIPABJICHHA» HAITPABJIICHO
Ha (HOpMUPOBAHUE Y O0YUAIOMIUXCS CIETYIONNX KOMITETEHIIN:

Koa v HanmMeHoBanue KOMIIeTEHIINHA

NHaukaTopbl 10CTHIKEHU S
KOMIIETEHIIHH

IIK-1. CriocobeH K MOArOTOBKE TEKCTOBOH H

rpadudeckoit yacTen SCKU3HOI'0 51
TEXHUYECKOTO MPOEKTOB aBTOMAaTU3UPOBAHHOMN
CUCTEMBbl  YIPABJICHUSA  TEXHOJIOTUYECKUMHU

poreccaMu

HIIK -1.1. 3Haer nDpUHOUIBI TOCTPOEHUS
MHUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHUS
UIIK -1.2. VYmeer BbIOMparh HaumboJee

3 PEeKTUBHBIE BapUaHTBl MUKPOIIPOLECCOPHBIX




3aJa4u

yOpaBJICHUS

CUCTEM YTIpaBJICHMS AJI PEIIeHUs KOHKPETHOMN

UIIK -1.3. Bnameer MeTomaMu aHajiu3a U
pa3pabOTKM  MHUKPOMPOIECCOPHBIX  CUCTEM

7.1.

MeTO)_Ibl KOHTPOJA X1 ONCHUBAaHUA PE3YyJIbTATOB oﬁyquI/m

IlepeyeHb 011eHOYHBIX CPEACTB MO AUCHUILIMHEe MUKpONpoLecCOpHbIe CUCTEMbI YIIPaBJIEHUS

Ne
OoC

HaumenoBaunue
OILIEHOYHOTI'0
CpeACTBA

Kpartkas xapakTepucTHKa OI[CHOYHOTO
cpeacTBa

IIpencraBnenue
OLIEHOYHOI'O CPEJ/ICTBA B
DOC

Konrtpomnbnas padora
(K/P)

CpencTBO MPOBEPKU YMEHUN MPUMEHSITh
MOJTyYEHHBbIC 3HAHUSA [JIs PEIICHHs 3a1ad
OTIpECIEHHOTO TUIIA TI0 TEME UITU pa3/ieiy

Kommekt KOHTPOJIbHBIX
SaI[aHI/Iﬁ 110 BapuaHTaM

Kypcosas pabora
(KP)

KoHeuHBII  NpPOAYKT, IIOIy4YaeMbIi B
pe3ysbTaTe IUIAHUPOBAHUS W BBINOJIHECHUS
KOMILIEKCa y4eOHBIX u
HCClIeIOBaTeNbCKUX 3anaHui. IlosBossier
OLICHUTh YMEHUS oOyyaromuxcs
CaMOCTOSITEJIbBHO ~ KOHCTPYUPOBaTb  CBOU
3HaHUSA B IPOLIECCE PEUICHUS MPAKTUYECKUX
3aja4 U MpoOJIeM, OPUEHTHPOBATHCS B
MH(pOPMALIMOHHOM

IIPOCTPAHCTBE 51 YPOBEHb
c(OPMHPOBAHHOCTH AHAINTUYECKUX,
MCCIIEA0BATEIbCKUX  HABBIKOB, HABBIKOB
[IPAKTUYECKOIrO U TBOPYECKOTO
MBIIUICHHs.  MOXEeT  BBINOJIHATBCA B
MHIVUBUAYAIbHOM MOPSIIKE WIM TPYyNHION
00yJaronuxcs.

TeMbl HHOMBH Y TBHBIX
KypCOBBIX paboT




CpencTBO MPOBEPKHM YMEHUN M HABBIKOB
MPUMEHATh  TOJYYEHHbIC  3HAHUS IS
pEIIeHNs MPAKTUYECKUX 3a]a4 C MOMOIIbIO
MHCTPYMEHTAIBHBIX CPEJICTB.

3aaHus A1 3alIUThI
71a00paTOPHBIX paboT

3 3JIP
Tect
4
(T)

CuctemMa CTaHAAPTU3MPOBAHHBIX 3aJaHMM,
M03BOJIAIOIIAs aBTOMATHU3UPOBATh
MpOLENYpPY H3MEPEHUs YpPOBHS 3HAaHUN U
YMEHHI 00y4aromerocs.

doHa TECTOBBIX 3aaHUI

7.2. IlIxkaja ¥ KPUTEPHHU OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUs

DopMa NPOMEKYTOYHON aTTECTALMM: IK3aMeH.
O0s3aTeJIbHBIMH  YCJIOBHSIMH NMOATOTOBKH CTYJE€HTAa K NPOMEXKYTOYHON aTTecTaluu
ABIISICTCS BBIIIOJIHEHHE M 3alllUTa CTYJCHTOM Ja0OpaTOpHBIX paloT, MperyCMOTPEHHBIX paboueit
IIPOrpaMMOil U MPOXOXKACHHUE BCEX NMPOMEKYTOUHBIX TECTOB HE HMXKe, 4eM Ha 70% mpaBHIBHBIX

oTBeTOB. [IpoMexyTOUHbIE TECTUPOBAHUS MOTYT MPOBOJAUTCS KaK B ayJUTOPUU YHUBEPCUTETA O]
KOHTPOJIEM TIpEeNoAaBaTeisi, TaK U JUCTAHIIMOHHOM (hopMaTe Ha YCMOTPEHHUE TIPETo1aBaTerIsl.

Ikana oueHnBaHuA Onucanue




Omauyno

Boimonnensl  Bce  BuAbl  yueOHOM  paboTHI,
MpeayCMOTpeHHbIe  pabodveir  mporpammoit.  CTyaeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHWI, YMEHUN, HaBBIKOB
MPUBEACHHBIM B Ta0lMlax [oOKa3areneil, omnepupyer
MPUOOPETEHHBIMH  3HAHUSMH, YMCHHUSMHU, HABBIKAMH,
MPUMEHSAET UX B CUTYAIUsIX MOBBIIIEHHON CI0XXHOCTH. [Ipu
3TOM MOTYT OBITh JOMYIIEHBI HE3HAYUTEIILHBIC OMIMOKH,
HETOYHOCTH, 3aTPYJHEHUS NPHU aHATUTHUYECKUX OMEpALUIX,
MepeHoce 3HAaHWW W yMEHHUH Ha HOBbIE, HECTaHJapTHHIC
CUTYallUH.

Xopowo

Bemonnensr  Bce  BuABI  y4eOHOW  pabOTHI,
MpEeyCMOTPEHHBIE y4eOHBIM TJTAHOM. Crynent
JEMOHCTPUPYET HENOJIHOE, MPAaBUJIBHOE COOTBETCTBUE
3HAaHUW, YMEHHI, HaBBIKOB MPUBEICHHBIM B TabIUIIaxX
nokasaresei, 1100 ecau mpu 3TOM ObUIM JOMYyIIEeHbI 2-3
HECYIIECTBEHHbIE OLTUOKHU.

Yooenemeopumenvro

Boimonmnensl  Bce  BuABl  y4eOHOM  paboTHI,
MPe1yCMOTPEHHbBIE y4eOHBIM ILUIAHOM. CryneHt
JEMOHCTPHUPYET COOTBETCTBUE 3HAHUMN, B KOTOPOM OCBEIlleHA
OCHOBHas1, HanboJee BaKHAS YaCTh MaTepuaia, HO IPH 3TOM
JOTYIIEHA O/IHA 3HAYUTEINIbHASI OTMOKA UM HETOYHOCTD.

Heyooenemseopumenvho

He BeimonHeH oauH wiM Ooliee BUAOB yueOHOU
paboThl, MPEeNyCMOTPEHHBIX Y4eOHbIM TaHoM. CTyIaeHT
JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHUI, YMEHHIA,
HaBBIKOB  TMPUBEJEHHBIM B  TaONWIax  IOKa3aTeseH,
JOTYCKAIOTCS ~ 3HAUUTETbHBIE  OMIMOKH,  MPOSBISETCA
OTCYTCTBHE 3HAHUI, YMEHHUI1, HABBIKOB 110 PSY IMOKa3aTeNe,
CTYACHT WCIBITHIBACT 3HAYUTENIbHBIE 3aTPyAHEHUS IIpU
ONEPUPOBAHUM 3HAHUSIMU U YMEHUAMU IPU UX MEPEHOCE HA
HOBBIE CUTYAaIUU.




7.3. OuneHo4HbIe CPeCTBA
7.3.1. Tekymmii KOHTPOJIb
bank mecmoswvix 6onpocos (wacmuuro)

JTanbl pa3padoTKH MUKPOINPOLECCOPHOM CHCTEMbI

Kakue 3Tarbl IPUHATO BBIIECIATH MPU pa3pab0oTKe MUKPOIPOLIECCOPHON CHCTEMBI
yIIpaBjeHuUs?

MC

Bann no YMOJNT4YaHUHO:

CnyuaitHbIi nopsgok oreeTos|(/la
HymepoBaTb BapuMaHTbl OTBETOB?|a
LUTpacp 3a kKaxpyto HenpaBunbHyIo nonbITky:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
KoHuentyanbHOro 1 mporpaMMHOTO
A. YPOBHENU 0
KoHuenryaapHOro u
B. QJITOPUTMUYECKOTO YPOBHEN 0
AJITOPUTMUYECKOTO U MPOrPAMMHOI0
C. YPOBHEM 0
KonnenrtyaiabHorO,
D. QJITOPUTMHUYECKOTO U IIPOrPaMMHOI0 100
YPOBHEM

06NN OT3bIB K BONPOCY:

Mina nio6oro npaBunbHOro oTeeTa:  |Bair OTBET BEpHBIN.

Mina no6oro HenpaBunbHoro oreeta: [Bair OTBET HEMPABHIIBLHBIN.

Mopackaska 1:

NMoka3aTb KONM4yecTBo npaBUIbHbIX

oTtBeTOoB (Moacka3ska 1): Het

YAaanuTb HeKOppPeKTHbIe OTBEThI

(Moackaska 1): Het

Teru:

lNossonssem ebibupame 00UH UMU HECKOBLKO MpasusibHbIX 0meemos U3 3a0aHHo20

criucka. (MC/MA)




Muxkponpoueccop K1810BM86

MC
HazoBuTe paspsaaHOCTb aapeca U JaHHBIX MUKporpoueccopa K1810BM8&6
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oreeTos|/la
HymepoBaTb BapmMaHTbl OTBETOB?|a
LWitpadch 3a kaxaylo HenpaBUNbHY NonbITKy:33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
A Anipec — 24 OuT, nanHbie — 16 out 0
B. Anipec — 16 OuT, 1anHbIe — 8 OUT 0
C. Anpec — 32 Outa, 1aHHBIC — 32 OHUTa 0
D. Anpec — 20 6ut, 1aHHbIe — 16 OUT 100

O6LWmni 0T3bIB K BONpPOCY:

ina no6oro npaBunbHOro oTeeTa:  (Bamr oTBET BEpHBIN.

[na no6oro HenpaBuUNbHOro oTeBeTa: IBarr otBeT HeraBI/IHBHblf/’I.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUIibHbIX

oTBeTOB (Moackaska 1): Het

Ypaanutb HEeKOpPpPEeKTHblIe OTBeThbl

(Mopckaska 1): Het

Terun:

lMossonssem ebibupams 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3ad0aHHo20

criucka. (MC/MA)




Conpsizkenne MUKpoIBM ¢ ki1aBUaTypOil M JUCKPETHBIMHU TATYMKAMM

Kax IMPOUCXOOUT IIEPECXOJ OT PCKUMA OIIPOCA KIIAaBUATYPHI K PC)KMMY BBOJAd CUTHAJIOB
JIMCKPCTHBIX AATYUKOB IIPU HUCIIOJIb30BAHHUHU 0611_[61"0 nmopTa BBOI[a?

MC

Bann no YMOJNT4YaHUO:

1 OOLLIMI KATOH JUONOB

CnyuaitHbIi nopsgok oteeTos(/[la
HymepoBaTb BapuMaHTbl OTBETOB?|a
LTpad 3a kaxaylo HenpaBunbHylo nonbITky:( 33.3
ID-HOomep:
# OTBeTbI OT13bIB OueHka
C IIOMOIIBIO TOJAaYH JIOTHYECKOU 1
A. Ha OOILIMI KaTOI AUOIOB 0
C nomotplo «Oerymero 0» Ha
CTPOKaX MaTPUIIbl KJIaBUATYPhI U
B. [IOa4M JIOTHUECKON 1 Ha oOIIui 0
KaTOJ THUOMIOB
C IMOMOIIBIO ITOIa4H JOruuecKoii 1
C. Ha BCE CTPOKHU MaTPUIIbl KIIABUATYPbI 0
C IMOMOILBIO TTOa4H JOrnuecKoii 1
D. Ha BCE CTPOKHU MaTPHIIbl KIIABUATYPbI 100

O6LWui OT3bIB K BONpPOCY:

[ina no6oro npaBunLHOro oTeeTa:  |Bar OTBET BEPHBIN.

[na no6oro HenpaBuUNbHOro oreBeTa: IBarr otBeT HCHpaBI/IHI)HBIfI.

Mopckaska 1:

NMoka3aTb KONM4YecTBO npaBUIbHbIX

oTBeTOB ([Moackaska 1): Het

Yaanutb HEKOpPpPEeKTHblIe OTBeThbl

(Moackaska 1): Her

Terun:

lMossonssem ebibupams 0OUH UMU HECKOMLKO fpasusibHbIX omeemos U3 3ad0aHHo20

criucka. (MC/MA)




ApOuTp ¢ HesleHANIPABJEHHBIM U3MEHEHUEM CTPYKTYPbI IPMOPUTETOB

Uewm omnpenensieTcsi CTpyKTypa IPHOPUTETOB B apOUTPE C IeJICHANPABICHHBIM MC
I3MEHEHUEM CTPYKTYpbI?
Bann no ymonuauuio:| 1
CnyvanHbIn nopsaok oTeeTos|/la
HymepoBaTb BapuaHTbl OTBeTOB?|a
Ltpad 3a Kaxayo HenpaBUNbHYO NonbITKy:33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
A. TosbKO CTPYKTYpOH CBA3EH 0
HaGopom BXOJHBIX CUTHAIOB 0
HaGopoMm curHanoB yrmpaBieHUs U
C. BXOJHBIX CUTHAJIOB 0
D. HaGopoMm curHanoB yrpaBieHUs 100

06K OT3bIB K BONpPOCY:

\Ans no6oro npaBuUiibHOro oTeBeTa:

Barir oTBET BEPHBIN.

[na no6oro HenpaBUIILHOro OTBeTa:

Bam oTBeT HEeNpaBUIIbHBIM.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
oTBeToB ([Moackaska 1):

Het

YaanuTb HeKOppPEeKTHbIE OTBEThI
(Moacka3ska 1):

Het

Teru:

cnucka. (MC/MA)

lNossonssem ebibupame 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHH0o20




MeToa BUPTYaJIbHOH NAMATH

Kakyro pa3psagHocTs UMeeT 1osie M peructpa Jiorudeckoro aapeca?

MC

Bann no ymonyasuio:

Cny4anHbIW NOPSAOO0K OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBeTOB?|a
Ltpad 3a Kaxayo HenpaBUNbHYO NonbITKy:33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 10 6ut 0
B. 18 6ut 0
C. 4 Outa 0
D. 14 out 100

O6LWMi OT3bIB K BONPOCY:

\Ans no6oro npaBuUibHOro oTeeTa:

Bamr oTBeT BEpHBIil.

\Ans no6oro HenpaBuUNbHOro oreeTa:

Baiir oTBET HEMPaBUIILHBIN.

Mopckaska 1:

(Mopackaska 1):

Moka3aTb KONMYECTBO NPaBUNbHbIX Het
oTtBeTOB (Moackaska 1):
YAaanuTb HeKOppeKTHbIe OTBETbI Het

Terun:

cnucka. (MC/MA)

lNossonssem ebibupame 00UH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20




7.3.2. O0pa3ubl IK3aMeHALMOHHBIX OMJIETOB

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHMS POCCUCKOM ®EAEPALIUMN

®E/IEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE BBICILIETO O5PA30BAHIS
«MOCKOBCKHMHI NOJMTEXHUYECKHWI YHUBEPCUTET»

(MOCKOBCKHH IOJIUTEX)

dakynbpTeT MalMHOCTPOCHUSA
(Hazsanue akyiomema)

Kadenpa «KABTOMATHKA ¥ YIIPABJICHHE)

(Hazeanue gvinyckarouel kageopo)
3K3AMEHAHI/IOHHI)II71 BUJIET Ne 7
AJI1 IIPOBEACHUS 9K3aMCHaA 10 JUCHUITINHE

«MI/IKDOHDOHCCCODHI)IC CUCTCMBbI VIIDABJCHUNA»

1. Drambl DpOEKTUPOBAHUS MUKPOIPOLIECCOPHOI cucTeMbl. PaboTa B pexuMme HUKIIa.
2. Crpykrypa nocroaiita K1810BM&6.
3. 3agaua

Buner paccMoOTpeH U yTBEpXkK/IeH Ha 3aceTaHnuu Kadeapol.

[IpoTokoa oT «__ » 202 1. Ne

3aB. kadenpoit AuY A.B. Ky3nernon

(nuuHas noonucy) (D.U.0. Damunus)
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26.
27.
28.
29.
30.
. CxemHas peanuzanus "sapa" BUPTyalbHON IaMSATH.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

31

7.3.3. JKk3aMeHallMOHHBbIE BONPOCHI

Knaccudukanus komang MIT K1810BM86

0630p meTonoB aapecanuu MIT K1810BM86
Peructposas anpecauus MII K1810BM86
Henocpencreennas aapecanusa MIT K1810BM8&6
[Tpsimast agpecauns MIT K1810BM86

Kocsennas peructponas agpecanus MIT K1810BM86
bazosas agpecauus MIT K1810BM86

Nunexcuas agpecanua MIT K1810BM86

baszoBas unnexcuas agpecanus MII K1810BM86

. Komaungsr ciaoxenusa u seruntanust. Kog ASCII MIT K1810BM&6

. Komanas! cnoxenus u Beruntanus. Kog BCD MIT K1810BM86

. Henenue B popmate ASCII MIT K1810BM86

. YMHoxenue B popmare ASCII MIT K1810BM86

. Hemoueunpie koMman b1, [Ipedrke moropenns MIT K1810BM86

. Komanaer nepecsiiku MIT K1810BM86

. ®opmar komanasl MIT K1810BM86, HasHaueHue 1mosei nepporo Oaira

. Ctpyktypa nocrbaiira komanasl MII K1810BM86

. ®opmuposanue 3pdexkruBHoro aapeca MIT K1810BM86

. DTanbl IPOSKTUPOBAHUS MUKPOITPOLIECCOPHOM cucTeMbl. PaboTa B pexxuMe 1UKIIA.

. DTaIibl MPOEKTUPOBAHUS MUKPOIIPOLIECCOPHOI cucTeMbl. PaboTa B pexume npepuiBaHUi.
. HauanpHbIi myck mporeccopa 1 3aiiyuTa BHIYUCICHUH OT COOEB MUTAHMUS.

. ApOuTp ¢ mporpaMMUpyeMbIMH IPUOPUTETAMH KaHAJIOB.

. BepositHOCTHBII apOuTp.

. [logkmroueHue Ki1aBuaTyphl U CTPENOYHBIX HHIUKATOPOB B MUKPOOBM.

. Conpsoxkenrne MukpoOBM ¢ kiaBuaTypoil U rpynmnoi JaTYMKOB C UCIIOJIB30BAHUEM OOIEro

BXOJIHOI'O IIOpPTa.
[TonkitoueHue Ki1aBuaTypbl K MarucTpaiu Mukpo 9BM.
O0630p METOJI0B pacUIMPEHHsI AAPECHOTO MIPOCTPAHCTBA.
Merop okHa.

Meton 6a30BbIX PEruCTPOB.

Merto 6aHKOB.

Merton BuptyanbHoi namsty. [IpuHumn paboTsl.

Haznauenne A3Y.

Haznauenue O3VY1 u O3V2.

[Touck u 3aMeHa CTpaHMIIbI B METOJIE BUPTYaJIbHOM MaMSTH.

ITone npusHakoB A3Y.

CemelicTBa U MPOM3BOAUTENH 8-pa3psIHBIX MUKPOKOHTPOJIIEPOB
16-pa3psaublil MukpokoHTposuiep ¢pupmsl Infineon (oOrmiue cBeneHus)
32-pa3psigHbie MUKPOKOHTpOJUIepsl cemeiictBa STM (o01ue cBeaeHus )
Ocobennoctu cemeiicTBa MUKpOKOHTposuiepoB 68HC08/908

O6mas cTpykTypa 1 HoMeHKJarypa cemeiictea 68HC08/908
Cnyxebnnie Moaynu cemericta 68HC08/908

[TapannensHble opThl cemeiictBa 68HC08/908

MukpokonTtpoisep 68HCI08GP32, ctpykTypa 1 XapakTepUCTUKH
[Ipoueccopusiii Mmoayns CPUOS, peructpoBast Moaeinb
[Iponeccopusiii Mmoxyns CPUOS, ciocoOs! agpecaniu

HavaneHsiii myck npoueccopa CPUOS



48. O6paboTka npepriBanuii mporeccopa CPUOS

49. Moayns IRQOS8

50. Pexxumebl pabotsl MK cemeiictBa 68HC08/908, 0630p
51. Pexxum oxkunanus MK cemeiicrea 68HC/908

52. Pexxum ocranoBa MK cemetictBa 68HC/908

53. Pexxum otnaaku MK cemeiictBa 68HC/908

54. Pacnipenenenue agpecHoro npocrpancrea MK GP32

7.3.4. BapuanThl 3a1aHuii 1JI5 3a1UTHI JJA00PAaTOPHBIX padoT B 6 cemecTpe

1. Pa3paboraTh 1 OTJIaquTh KOMaH]y NIEPECHUIKU Ha acceMOiiepe Mukponpoueccopa K1810BM86
C mapaMeTpaMHu, 33J]aBaeMbIMH IIPEIOaBaATEIICM.

2. Pa3paboraTh ¥ OTJIaIUTh LIENOYEUHYI0 KOMaH/1y Ha acceM0iiepe MUKpoIpoLeccopa
K1810BMS86 ¢ mapameTrpamu, 3aaBa€MbIMU IIPETIOIaBATEIIEM.

7.3.5. BapuaHTbBI KOHTPOJIbHBIX PadoT

BapuanT 1
1. BrInucarb MHEMOHHMKY HEIOITYCTHMBIX KOMaH/I (O/IHA UM HECKOJIBKO)

a) mov [BP+00AF], [SI+D7];
6) mov [BP+00AF], SI;

B) mov BP, [SI+D7];

r) mov [BP+00AF], D7.

2. 3anucaTh Bce OalWThI M MPOAHAIN3UPOBATH PAOOTY CIEAYIOIIMX KOMAH/:

BapuanT 2
1. Bslmucats MHEMOHMKY HEJIOIYCTUMBIX KOMaH/ (0J{Ha WX HECKOJIBKO)

a) mov [BP+00AF], [09D7];
6) mov BP, SI;

r) mov [BP+00AF], DS;

1) mov [BP+00AF], 09D7.

2. 3anmcaTh Bce OaNTHI U MPOAHAIU3UPOBATH PA0OTY CIEAYIOMNUX KOMaH/;

Bapwanr 3
1. Beinucate MHEMOHMKY HEAOIYCTUMBIX KOMaH/ (O/1HA UJIM HECKOJIBKO)

a) mov [AX+00AF], 09D1;
6) mov BH, SI;
r) mov [BP+00AF], DS;



1) mov [BP+00AF], 09D7.

2. 3amucaTh Bce 0alThl U MPOAHAIU3UPOBATH PadOTy CIAEAYIOLIUX KOMaH/I:

Bapuanr 4
1. Bblnucars MHEMOHMKY HEJIOIyCTUMBIX KOMaH/ (0JIHa UM HECKOJIBKO)

a) mov [BP+AF], 09;

6) mov BP, AL;

r) mov [BP+00AF], SS;
1) mov [BP+00AF], 09D7.

2. 3ammcaTh Bce OaMTHI U IIPOAHAIMU3UPOBATH pa60Ty CJICAYIOIUX KOMaHI:

Bapuanr 5
1. BbmmcaTe MHEMOHHMKY HEONYCTUMBIX KOMaH/ (0HA WX HECKOJIBKO)

a) mov 0A, [09D7];

6) mov BX, DI;

r) mov [BP+00AF], DL;
1) mov [BH+00AF], 09D7.

2. 3ammcaTh Bce OaMTHI U IMIPOAHAIMU3UPOBATH pa60Ty CJICAYIOIUX KOMaHI:

a) mov AL, [09D7];
6) mov BX, [DI+ACBD];
B) mov SI, D1FS5.

Bapuanr 6
1. Bpinucate MHEMOHMKY HEAOMYCTUMBIX KOMaH/ (0/1Ha UJIM HECKOJIBKO)

a) mov ES, [09D7];

6) mov BX, 07;

r) mov [BL+00AF], DL;
1) mov [SI+00AF], 09D7.

2. 3anmcaTh Bce OalThI U MPOAHAIU3UPOBATH PA0OTY CISAYIOMUX KOMaH/I;

a) mov AX, [09D7];
6) mov [DI+ACBD], DX;
B) mov BX, 11FS5.

Bapwanr 7
1. Beinucate MHEMOHMKY HEAOIYCTUMBIX KOMaH/ (O/1HA UJIM HECKOJIBKO)

a) mov ES, [DI];

6) mov BH, 07;

r) mov [BL+06], DL;
1) mov [SI+00AF], D7.



2. 3amucaTh Bce 0alThI M IPOAHAIU3UPOBATH PA0OTy CIEAYIOIUX KOMaH/I:

a) mov [0876], BL;
6) mov [BP+DI+ASBD], DX;
B) mov BH, IF.

BapuanT 8
1. Bpimucate MHEMOHUKY HEJOIMYCTHMBIX KOMaH/I (OJJHA MJIX HECKOJIBKO)

a) mov [DI], AH;

6) mov BX, D7;

r) mov DH, [BL+06];

1) mov [SI+00AF], A4D7.

2. 3ammcaTh Bce OaMTHI U IIPOAHAIMU3UPOBATH pa60Ty CJICAYIOIUX KOMaHI:

a) mov [0899], DX;
6) mov DL, [BX+DI+A5BD];
B) mov [BX+SI+BF], 1F.

Bapuant 9
1. BrInucarb MHEMOHHMKY HEIOITYCTHMBIX KOMaH/I (0O/IHA UJIH HECKOJIBKO)

a) mov [DI+SI], AH;

6) mov CL, D7;

r) mov DL, [SI+06];

1) mov [SI+00AF], [A4D7].

2. 3anmcaTh Bce OANThI U MPOAHAIU3UPOBATH PA0OTY CISAYIOMNUX KOMaH/I;

a) mov [0899], DH;
6) mov DX, [BX+DI+A5BD];
B) mov [BX+SI+BFFA], 1F.

Bapuant 10
1. Bslmucate MHEMOHMKY HEJIOMYCTUMBIX KOMaH/ (0J{Ha WX HECKOJIBKO)

a) mov [DI+BX], AX;

6) mov CX, D7,

r) mov DL, [SI+06];

n) mov [SI+AF], [A4D7].

2. 3ammcaTh Bce OAMTHI U IpOoaHaJIN3uPOBATH pa60Ty CJICAYIOIUX KOMaH:

a) mov BP, [0833];
0) mov DL, [DI+A5BD];
B) mov [BX+SI+BFFA], CCIF.

Bapuanr 11
1. Bpinucate MHEMOHHMKY HEAOMYCTUMBIX KOMaH/ (0/1Ha UM HECKOJIBKO)



a) mov [DX+BX], AX;
6) mov DL, 22;

r) mov AL, [SI+3306];
1) mov [SS+AF], A4D7.

2. 3amucaTh Bce 0alThI M POAHAIU3UPOBATH PA0OTy CIEAYIOIUX KOMaH/I:

a) mov DI, [0833];
0) mov [DI+A5BD], BP;
B) mov [SI+BF], CCIF.

Bapuant 12
1. Bblnucarb MHEMOHHMKY HEJIOIYCTHUMBIX KOMaH/I (O/IHA UM HECKOJIBKO)

a) mov [DX+BP], AL;
6) mov DL, EE22;

r) mov AL, [SI+3306];
1) mov [SS+AF], A4D7.

2. 3amucaTh Bce 0alThl U MPOAHAIU3UPOBATH PabOTy CIEAYIOIUX KOMaH/I:
a) mov DL, [08AA];

6) mov DI, [DI+AS5BD];
B) mov [SI+BP+BF], CC1F.



