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1.1.

1.2
1.3.

1. AHHOTALIAS

PaccmarpuBaroTcsi BOIPOCHI Ppa3BUTHSL M OCHOBHBIE TEXHMUYECKHUE XapaKTEPUCTUKU
MHUKPOKOHTPOJIEPOB M MHKPOIPOIIECCOPOB, OOCYXTAaeTcsi WX BIMSHAE Ha OOJIACTH
IIPUMEHEHUSI CPEACTB BBIYHMCIUTEIBHONM TEXHUKA W METOJOJIOTHIO IPOTrPAMMMPOBAHMS
BCTPOCHHBIX CHUCTEM. TpyHOEMKOCTh B aKaJEeMHUYECKUX KpeauTax M YacaX, (HOpMsl
UTOrOBOr0 KOHTpOJs (3k3ameH/3aueT). OOCyXJaloTcsi MOJEIb MHUKPOKOHTpOJIEpa H
OJIHOIUIATHOM KOMIIBIOTEPOB, OCHOBHBIE HX XapaKTEPUCTHUKU M BOIPOCH OpraHU3aluu
CTPYKTYpPBI THIOBBIX MHKPOIIPOIIECCOPHBIX CHUCTEM, OpraHM3anus W (YHKIHOHHPOBAHHE
LIEHTPAJILHOIO MPOILIECCOpa, XapaKTepUCTUKA CUCTEMbl KOMaHJ, UX (OpPMAThl U CHOCOOBI
ajZipecaliuu ornepaHjoB. PaccmarpuBaroTcs BONPOCHI OpraHu3aluM, (yHKIMOHUPOBAHMS,
IpOTrpaMMHUPOBAHUS OCHOBHBIX INepudepuitHbIXx Moxyieil Mukpo-OBM: mapannenbHble U
NOCNe0BaTENbHbIE  Yy3/Ibl W aJanTepbl, KOHTPOJJIEPbl OOpaOOTKM  NpEepbIBAHUM,
TallMep/CUeTYNKH W Jpyrue anmapaTHble Yy3jbl. 3HAUUTEIbHOE BHHMAHUE YIENsAeTCs
IOPOTOKOJIaM  TIOCJIE0OBATENbHBIX HHTEPEICOB, HCHOIB3YEMBIX ISl CONPSDKEHUS C
nepupepuiiHBIMU CXE€MaMHM W YCTPOMCTBaMHU YyIpaBieHHs. PaccMaTpuBaioTCs BOMPOCHI
OpraHM3alK PE3UEHTHBIX MOJYJIEH MaMATH MIPOrpaMM U JIaHHBIX, BOIIPOCHI PacIIUPEHUs
JaHHBIX BHUAOB IaMATH B OTHUX MHKDPOIPOLECCOPHBIX cHcTeMax. Paccmarpusarorcs
TEXHOJIOTMSl TPOrPaMMHUPOBAaHUS BCTPOEHHBIX CHUCTEM, IPUMEPHI MpOrpamm i
peanu3aniy TUMOBBIX (YHKIMH B CHCTEMax, 3Tamlbl pa3pabOTKH M OTIAJKU MPOTPaMM C
UCIIOJIb30BaHUEM CUMYJISATOPOB. bosbiioe BHUMaHNE B IUCHUIUIMHE YAEISIOTCS BOIpPOCam
opranm3zaruu 8-, 16- u 32-OMTHBIX OJHOKPUCTAIBHBIX MHKPOKOHTPOJUIEPOB |
MHUKpPOIPOILIECCOPOB BeIylmux MUpoBbIX ¢upMm: Microchip, STMicroelectronics, Raspberry
Pi Foundation u T1.1. PaccmaTrpuBaroTcs OOCTynHBIE pa3pa0OTYMKaM amnmapaTHbIE H
IPOrpaMMHBIE  CPEICTBA OTIAAKU MHUKPOKOHTPOJUIEPHBIX M MHMKPOIPOLECCOPHBIX

CHCTEMAaM.

Marematuka, 9BM, 0CHOBBI IPOrpaMMUPOBAHNE, DIEKTPOHUKA.
PesynpTatel  OcBOeHMS mporpamMmbl  JAMCHUIUIMHBI:  OCHOBHBIMM  IOHSTHSIMH U

oTpesieNIeHUsIMU BCTPOEHHBIX CUCTEM U MPOTPaMMHUPOBAHUE BCTPOCHHBIX CUCTEM.



Kon
KOMIIeTEHIIHH (8
coomeemcmeuu
pabouum c yuebHbiM
niamom)

HanmeHnoBaHnue KOMIETEHIIUH (8
coomgemcmauu pabouum ¢ y4eOHbIM NIAHOM)

Kon unaukartopa
TOCTHKEHUS
KOMIIeTeHHii (8
coomeemcmeuu
pabouum c
VYEOHbIM NIAHOM)

HanmeHoBaHMe MHAUKATOPA
JOCTHKEHUI KOMIIeTeHIN (6
coomeemcmeuu padouum ¢ y4eoHviM
niaHom)

VK-1

.Crioco6eH OCyImIeCTBIIAT MTOMCK, KPUTHYECKHHA
aHaIu3 U CUHTE3 HH(OPMAIIMH, IPUMEHSTh
CI/ICTGMHI)Iﬁ IIoaxoa mJjid peU_leHI/Iﬂ ITOCTABJICHHBIX
3a1a4

YK-1.1

YVK-1.2

YK-1.3

3HaeT METOIMKH MOKCKA, cOopa U
00paboTku HH(HOPMALIUN, METOT
CHCTEMHOI'0 aHaJIu3a

Ymeer npUMEHATh METOJUKU
noucka, coopa u 00paboTKH
nHpopmanuy,

OCYIIECTBIISITH KPUTUUECKUH aHAIIN3
Y cUHTEe3 MH(OPMAINH, TTOTyIEHHOH
U3 pa3HbIX HCTOYHUKOB, IPUMEHSIThH
CHCTEMHBIN TTOIXO/T JAJIsI PEIICHHS
MMOCTABJICHHBIX 33/1a4.

Buiageer MeToiamu oucka, coopa u
00pabOTKH, KPUTHIECKOTO aHAIIN3a 1
CHHTe3a HHPOpPMAIINHU, METOTUKON
CHCTEMHOT0 TI0/IX0/1a JUTS PEIICHHS
MOCTABJICHHBIX 3a/1a4.

OIIK-3

CrnocoOeH pUMEHSTh METOIbI ITOVCKA, XPaHeHNS,
00paboTKH, aHAIM3a U NPEJCTABICHHS B
TpedyeMoM (opMmaTe HHPOPMAITIH U3 PA3ITUIHBIX
HCTOYHUKOB M 0a3 JaHHBIX, COOMIOAAs IPH ITOM
OCHOBHBIE TPpeOOBaHMS HH(POPMALIMOHHOH
6e3omacHoCTH

OIIK-3.1

OIIK-3.2

OIIK-3.3

3HaeT OCHOBHBIE 3aKOHOMEPHOCTH
nepeaun MHGOPMAILIHH B
NH(POKOMMYHHUKAIMOHHBIX CHCTEMaX,
OCHOBHBIC BH/Ibl CUTHAJIOB,
0COOEHHOCTH TepeIaun Pa3InuHbIX
CHUTHAJIOB 110 KaHAJlaM U TPaKTam
TEJIEKOMMYHUKAIIMOHHBIX CHCTEM,
MIPUHIIUIIBI, OCHOBHBIE aJITOPUTMbI U
YCTPOHCTBA U(PPOBOH 00pabOTKH
CUT'HAJIOB, IPUHIMWIIBI TOCTPOCHUA
TCJIICKOMMYHUKAIITMOHHBIX CUCTEM
Pa3JIMYHBIX THIIOB U CIIOCOOBI
pacripezaesneHust ”HGpopManum B CeTIX
CBSI3U
‘Ymeer pemats 3a1aun 00pabOTKH
JTAaHHBIX C TIOMOIIBIO CPEICTB
BBIYHCIIUTEIILHON TEXHUKH,
CTPOUTH BEPOSITHOCTHBIC MOJIEINH TSI
KOHKPETHBIX MPOLIECCOB, MPOBOINTH
HEOOXOAMMBIE pacyeThl B paMKax
IIOCTPOCHHON MOJIENH.

Buageer MeTolaMu U HABBIKAMU

obecrieueHns: HHPOPMAOHHON

6e30macHOCTH.

OIIK-4

CrniocoOeH IpUMEHSTH COBPEMEHHbIE
KOMITBIOTEPHBIE TEXHOJIOTHH JUTS OATOTOBKH
TEKCTOBOI M KOHCTPYKTOPCKO- TEXHOJIOTUYECKOMN
JOKyMEHTAINH C y4eTOM TpeOOBaHMH
HOPMAaTHBHOM JTOKYMEHTAaINU

OIIK-4.1

3HaeT COBpEMEHHbIE HHTEPAKTHBHBIE
IPOrpaMMHBIE KOMIUIEKCHI H
OCHOBHBIE IPHEMBI 00pabOTKH
9KCIICPUMEHTAIIBHBIX JIaHHBIX, B TOM
YHCIIE ¢ UCTIONb30BaHIEM
CTaHJApPTHOTO IPOrPAMMHOT'O
obecrieueHns, TAKETOB IPOrPaMM




OIIK-4.2

OIIK-4.3

00I1IEr0 U CIIENHAIBLHOTO
Ha3HAYEHUS.

‘YMeeT 1CIOIB30BaTh BOSMOXKHOCTH
BBIYHCIIUTEILHON TEXHUKU H
MPOrpPaMMHOT0 00eCHeUeHuUs ISt
pelieHus 3a1a4 yIpaBiIcHUs U
AITOPUTMHU3AIIH ITPOIIECCOB
00paboTku nHMGOpMALUH

Baageer MeToiaMu KOMIIBIOTEPHOIO
MOJICTTMPOBAHUS (PU3UIECKUX
IPOLIECCOB IIPHU Tepeaaye
uHpopManum, TEXHUKON
WH)KEHEPHOU U KOMITBIOTEPHON
rpaduky.

IIK -1

Crioco6eH K pa3BUTHIO KOMMYTAITHOHHBIX
MIOJICUCTEM M CETEBBIX IIIAT(OPM, CeTel neperadn
JIAaHHBIX, TPAHCIIOPTHBIX CETEH U ceTel
panuonocTya, CIlyTHUKOBBIX CUCTEM CBA3U

K -1.1

IIK-1.2

IIK -1.3

3HaeT NPHUHIOMIIBI TIOCTPOCHUS U
paboTBl ceTel CBSI3M M IPOTOKOJIOB
CUTHAJIM3ALUH, CTAaHIapThl KadecTBa
nepeaun JaHHBIX, TOJ0ca ¥ BHIEO,
MIPUMEHSAEMBIX B OpraHH3allild CETH
OpTaHM3aINH CBSI3H

YMeer aHaIU3UPOBaTh CTATUCTUKY
OCHOBHBIX TOKa3aTelen
3 dexTuBHOCTH  pagloCUCTEM U
cHCTEM nepenadu JIAHHBIX,
pa3pabaTbIBaTh MEPONPHATHA 1O HX
TTOIIePKAHUIO0 Ha TpeOyeMoM
ypOBHe, BBITIOJHATH pacuer
MPOIYCKHOM  criocoOHOCTH  ceTeid
TEJIEKOMMYHHUKALIUH

Biageer HaBBIKaMH  Pa3pabOTKH
CXEMbl  OpraHM3allil  CBS3HM |
HHTETrpanuun HOBBIX CETCBbIX
3JIEMEHTOB, HOCTPOEHHUS u
pacuupeHus KOMMYTAIlMOHHOU
MOJICHCTEMBI U

000pyI0OBaHNH TI0 00ECTICUCHHIO
pean3anyn yciayr

CriocobeH oCymecTBIATh ypaBieHHe 00BeKTaMu,
npoOieMaMu, peu3aMu, KoHpUryparuei,
napameTpamu 000py/IOBaHUS U CETH

IIK -2.1

K -2.2

3Haer IpaBuia paboTel c
pa3uYHBIMH uH(pOpMAIMOHHBIMH
CHCTEMaMH M Oa3aMi JaHHBIX

Ymeer paboTath ¢ Pa3IUYHBIMU
WHPOPMALMOHHBIMU CHUCTEMaMU U
O0azamm  JmaHHBIX, 00pabaTHIBaTh
HHPOPMAILIUIO C  HCIOJIb30BAaHHEM
COBPEMCHHBIX TEXHHYCCKHUX CPEJICTB;
Bananmeer nHaBpikamMu cOopa, aHagHM3a
u 00paboTku CTaTHCTHYECKOM
HHpOpPMALIUH €  IEJIbI0  OIEHKU
Ka4yeCcTBa MPEI0CTABIISIEMbIX YCIIYT,




K -2.3

COOTBETCTBUA

TCXHHUYCCKUX

obopynoBaHus

TpeOOBaHUSAM
periamMeHToB
TEJIEKOMMYHHUKAIIMOHHOTO

2. YYEBHAJS ITPOI'PAMMA

2.1. Ilenv Oucuunaunpl — O3HAKOMJICHUC

CTYJICHTOB

OCHOBHBIMH IIOHATHUAMHU U

oTpe/ieNIeHUsIMU BCTPOEHHBIX CUCTEM U MPOTPaMMHUPOBAHUE BCTPOCHHBIX CUCTEM.

3agaun:

e 3HaHUe OCHOBHBIX ITOHATHH BCTPOCHHBIX CUCTEM, UX MECTO U POJIb B COBPEMEHHOM MHPEC.

eBnadenue COBPEMEHHBIMH TEXHOJOTHSIMH W CPEACTBAMM IPOEKTUPOBAHUS BCTPOEHHBIX

CHCTEM.

e3HaHue CTPYKTYPHI KUZHECHHOTO IIMKJIa BCTPOCHHBIX CUCTEM.

e3nanue KPUTCPUCB KAaYCCTBA BCTPOCHHBIX CUCTEM M ITPOLECCA UX p33pa6OTKI/I.

e Bradenue HaBbIKaMH OpTaHU3ALIMU TPOLIEcca pa3padOTKU BCTPOCHHBIX CUCTEM.

2.2. TpyA0OEMKOCTh JAMCUUIUIMHBI U BUIBI y4eOHOUW paboOThHI (B akameMHU4yecKux dacax -216 u

3aUETHBIX EAUHUILAX - 6) (yoanums cmpoku, Komopuie He 0yOym NpuUMEHeHbl 8 PAMKAX

OUCUUNIUHDL)

Bcero, B Pacnpeneienne mo cemecrpam
Buabl yueOHoii padoThI aKaj. i IV | _V_ | VI | _VII | VIII
yacax ceM ceM | ceM | ceM | ceM | ceM
1 2 3 4 5 6 7 8
1.001m1as TpyA0€eMKOCTb U3y4YeHUs 216 108 | 108
AUCHHUILIMHBI 110 ceMecTpaM, B T. U.:
1.1. AynuTopHble 3aHsTHSL, B T. U.: 128 64 64
1.1.1.JIekun
1.1.2.IlpakT4yeCcKue 3aHsITHUS, B T. Y. 128 64 64
1.1.2.1.  OGcyxnenue 64 32 | 32
MPUKJIAIHBIX TPOEKTOB
1.1.2.2. KoHTpoibHbIE
paboTHI
1.1.2.3.  pyroe (yKa3aThb)
1.1.3.CeMuHapsbl




1.1.4.JTaGopatopHbie pabOTHI

1.1.5./Ipyrue Bunbl (yka3aTh)

1.2. CamocTosTenpHas padoTa, B T. U.: 88 44 44
1.2.1. IToarotroBka K dK3aMeHaM
1.3. KoncynpTanuu 44 22 22
1.4. Ipyrue metoap! U GOpMbI 3aHITHI
WToroseiit KOHTpOs (DK3aMeH, 3a4er, 3auer 3aue | 3aue

aud. 3a49eT - yKa3aTh)

2.3. Copepsxkanme IUCHUIITHHBI

2.3.1.TemaTu4ecKuil IVIaH ¥ TPYAOCMKOCTh AYyAUTOPHBIX 3aHATHI (MOAYJIH, Pa3aeJibl
AUCHUILVIMHBI U BUAbI 3aHATHI) 0 padouemMy yueOHOMY IIaHy




ynpasJjaenne MK.

&
z
) & 2
: 2 1y S
|8 =& 2 4% 3
Pa3zjienbl 4 TeMbl JUCHUNIMHBI I IS G 93 S
S| E2Ecs332 3¢5 «
oS | EEFSEFEEFE =
= 2 = .28 5 & | S 6
o S F 2Q S 4% = =S
Qx| eSS Sed IS
REIE SR ad” 8 90 &
1 2 3 4 5 6
Moayas 1. IIpuHIMNBI OPraHU3ALMHU
MHUKPOMPOIECCOPHBIX cpeicTs u 36 36 - - -
MHMKDOKOHTDOLIEDOR
BBenenue - - - - -
Pazoen 1. Ocnoenvle  Knaccol 18
MUKPORPOUECCOPHBIX CPEOCmE .
Tema 1.1. MHKPOKOHTPOJLIEPp U 4
MHKpONpoueccop
Tema 1.2. basoBas  cTpykTypa 4
BCTPOCHHOM CHCTEMbI
Tema 1.3. Opranuszanus 10
nepudepuiiHbIX YCTPOICTB
Pazoen 2. Cucmema npepwvieanuii 6 18
MUKDPOKOHmpOJL1epe
Tema 2.1. WcTOYHMKM TNpepbIBAHHI H 3
CHCTeMA NPUOPUTETOB.
Tema 2.2. MHOropyHKIMOHAJIBLHOCTH 6
BbIBO/IOB.
Tema 2.3. O0padoTrka BHemIHHMX
coOBITHI oy yepes CUCTEMY 4 - - - -
npepbIBaHM.
Mopyas 2. Opranuzanmusi cucTeMbl
46 46 - - -
komManax MK
Pasznen 3. Knaccnduxanusa komanag MK 26 - - - -
Tema 3.1. Tlepepaua JaHHBIX W©
KOH(pUrypauus nepugepuiiHbIX 18 - - - -
YCTPOMCTB.
Tema 3.2. Jlornueckas 8
apudmeTnyeckas od0padoTka.
Pa3nen 4. BBoa-BbIBO 20 - - -
Tema 4.1. Ilepenaua ymnpasieHus, 10




Tema 4.2. Opranmsanmsi CHUCTEMBI 10
aHAJIOTOBOI'0 BBO/a-BbIBO/IA.
Moayas 3. Pa3zpaGoTka m oriaaka 46 46
NPOrpaMM B CHMYJISITOpe
Pa3zgen 5. CucremMa aHaJIOroBOM 20
HHTEPAKTHBHOM OTJIA/IKH.
Tema 5.1. S13bik BcTpoeHbl Cu 12 - - - -
Tema 5.2. MopenupoBanue nNaMaTH 1 8
nepugepuiHbIX YCTPOICTB.
Paznen 6. Apxutektypa 8,16- 2
Pa3psAIHBIX MUKPOKOHTPOJLIEPOB.
Tema 6.1. XapakrepucTuka 4
CHCTEMbI KOMaH/]I.
Tema 6.2. Cnoco0b1 anpecanmmu,
¢opmaTel kKOMaHA M PYHKUHMOHAIbHBII 6 - - - -
COCTaB.
Tema 6.3. OTnaaka u cTUMYJIalUs. 16 - - - -
HUTOI'O 128 128 - - -

2.3.2. Kparkoe coaepxxaHue pa3aejioB IMCHUIVIMHBI B BUIEe TEMATHYECKOI0 IJIAHA

Tema 1. IlpyHUMOBI OPraHU3AUMHM MHUKPONPOUECCOPHBIX CPEACTB M MHUKPOKOHTPOJLJIEPOB.
OcHOBHBIE ~ KJIACCBI ~ MMKPOIPOLECCOPHBIX  cpeacTB. OmiMuume  MHUKPOKOHTpOJUIEpa  OT
MHUKPONPOIIECCOpPa, MX HBOJIONUS M OCHOBHBIE TEXHMYECKHE XapakTepucTuku. OOcyxaaroTcs
BOTIPOCHI BIIMSIHUSL 00JIacTel MPUMEHEHUS CPEJICTB BEIYMCIUTENILHONW TeXHUKH opranuzanio MK u
€ro MOJyJIell U METOAOJIOTHIO IIPOCKTUPOBAHNUS CHIENUAIN3UPOBAHHBIX YIIPABIIAIOIINAX CHCTEM.

Tema 2. Ba3oBasi CTPyKTypa BCTpoeHHO#i cucTteMmbl. CTpyKTypa B3aMMOJAEHCTBHS OOBEKTa
ynpasienus (OY), MUKPOKOHTpOJUIEpa U IyJbTa YIpaBleHUA. APXUTEKTYypa MUKPOKOHTPOJUIEPA.

CrpykTypa 0a3oBoro MukpokoHTposuiepa Ha npumepe PIC u ojnHomnaTHbIE KOMIIbIOTEpa Ha



npumepe Raspberry Pi. Opranuzanus u GyHKIHOHUPOBAHUE LIEHTPAIBHOTO MPOLIECCOpa, LIMHHBIE
LIUKJIBL.

Tema 3. Opranuzauus naMmsTd B MHUKPOKOHTposuiepe. Jlormyeckue CerMeHThl MaMsITH: MaMsTh
IPOrpaMM, JaHHBIX, PETHCTPOBBIA CErMEHT, BHYTPEHHSA1 M BHEIIHAA MNaMATb. [IpuHImMn
(GU3UUECKOro pasJesieHUs] U COBMEILEHHUs] CETMEHTOB MaMATH U €ro 3HaAYMMOCTb B apXHUTEKType
MHUKPOKOHTPOJIEPOB. YHUDUKALUSA CUCTEMBbl KOMaHJA WU MPUHLUI YIPABICHHUS NepH(EepUiTHBIMU
YCTpOMCTBAMH Yepe3 CUCTEMY BBOJA-BbIBOJIa C OTOOpaKEHHEM Ha NaMmsATh JaHHbIX. HapamuBanue
aMsATH.

Tema 4. Opranmsanus nepudepuiHbIX ycTpoicTB. OpraHuzanus NapajUIelIbHBIX H
NOCJIEIOBATENbHBIX ~ MOPTOB  MHUKPOKOHTpOJUIEpa.  MHOTO(QYHKIHMOHAJIBHOCTH  BBIBOJIOB.
Opranmzanys TalMepoB, MPOIECCOpP COOBITUM, CTOPOXKEBOW TaiiMep. OpraHuzaiusi CHUCTEMbI
aHAJIOTOBOTO BBOJIA-BBIBOJIa B MUKPOKOHTPOJUIEPE.

Tema 5. Cucrema npepbiBaHHii B MHKPOKOHTpOJUIepe. VCTOYHMKM IpephIBaHMM M CUCTEMaA
NPUOPUTETOB  KOHTpoJulepa TpepbiBaHuid. KoHTekcTHOe mepekimoueHne mpu  oOpaboTke
npepeiBarmii. O0paboTka BHEMTHUX coObITHI OY depe3 CUCTeMyY MPEephIBAHHIA.

Tema 6. Opranu3anus cucrembl komana MK. Knaccudukanus komang MK: nepenada naHHpIX u
KoH(purypamus nepudepuitHpIX YCTPOUCTB, JIoTHUeckas apudmerndeckas o0paboTka, BBOA-BBIBO/I,
nepenava ynpasieHus, ynpasienue MK. S3b1k Bctpoensl Cu.

Tema 7. Tunuueble GQYHKIUM NOPOrPpaMMHOIO o0ecredyeHHs] BCTPOCHHON CHCTEMbI
ynpasiaenusi. Pacnpenenenue pecypcoB MK s ynpasnenuss OY. Peanuzanusi JOTHYECKHUX
byHkumii 1 006paboTka aHamoroBbix curHanoB MK. YmpaBieHue TeXHOIOTHYECKUMH TTapaMeTpaMu
B 3aJJaHHBIX npezenax. [IpepbiBanus Mo aBapuiHBIM CUTYaLUsIM.

Tema 8. Pazpa0doTka u 0TJIaiKa MporpamMMm B cumyJastope. CucreMa A1anoroBol HHTEPAKTUBHON
ornanku. OKOHHBIN uWHTEpdeiic. MoxpenupoBanue mnamMsATH W NepUPEPUHHBIX  yCTPOUCTB.
[TomaroBoe mpoxoxaeHue nporpammbl ynpasienus OVY.

Tema 9. Apxurektypa 8,16-paspsignbix mukpokoHTposiepoB PIC m STM. Crpykrypa MK.
Xapakrepuctuka cucteMmbl komana. CriocoObl aapecannu, GopMaTsl KOMaHI U (YHKIHMOHATBHBIN
COCTaB.

Tema 10. XapaxkrepucTHKa OJHOIUIATHOW KoMmnblOTepoB Raspberry Pi. Crpykrypa
MuKponporeccopa. Criocobsl npumenenue, ycraHoBka OC. Opranuzanus nepudepuifHbIX y3J0B,

BBO/1a-BbIBO/Ia IOPTOB M (PYHKIIMOHAIBHBINA COCTaB.
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2.3.3. Kparkoe coaep:kaHue CeMHHAPCKHX/NIPAKTHYECKHX 3aHATHII/1a00paTOPHOrO
NPaKTHKYMa
N3ydenue cuMynsaTopa MUKPOKOHTPOJUIEPA M CUCTEMbI KOMaH]] MUKPOKOHTPOJLIEPA.
Peanuzanus norndeckux GpyHKIUI B MUKPOKOHTPOJLIEPE.
N3y4enne nporpaMMHUpOBaHMsI U UCIIOJIB30BaHNS TAHMEPOB-CUETUYNKOB.
N3yueHne cucTeMbl IPUOPUTETHBIX IIPEPHIBAHUMN.
HccnenoBanue pexuma rnocie1oBaTeIbHOro oOMeHa.
N3ydenue BBoaa-BbIBOAA ¢ ucnoiab3oBanuem AL u LIAIL
Cxema BbeIBOIOB Raspberry Pi.
Bxutouenue Raspberry Pi u Bxox B cucremy.
Penakropsl Python nporpammupoBanue.

3aryck mporpaMMBbl 4epe3 KOHCOITb.

2.3.4. MarepuajJbHO-TEXHHMYECKOE O0ecreyeHne TUCUNILTUHBI

W3mepurenbHble TpuOOpbl U JabOpaTOpHBIE CTEHIBI A obecredeHus: 1abopaTOpPHOTO

paKTUKyMa

Y4eOHbIE METOIUYECKHE TTOCOOHS

[TaccuBHBIC M AKTUBHBIC YIIPABIISIONMINE JIEMEHTHI
BrruncinrenpHas TEXHHKA

IIpoekrop

Crnaigockon



2.4. MoayJabHasn
KOHTpOJIei

CTPYKTYpa AUCHMILIHHBI

C pacmpeaejieHHeM BecoB 10 ¢opmam

Bec dopmbl . .
Bec urorosoi Bec urorosoii
(dpopm) Bec ¢opmbl Beca
TeKyIero | MpPOMEKyTO OUCHEH OUCHIH pe3yJIbTHpYIOLIei
NMPOMEKYTOYH MPOMEKYTOUYHOI!
KOHTPOJIA B YHOT0 OICHKH
Oro KOHTPOJHA 0 KOHTPOJIA B
Pe3yAbTHPY | KOHTPOJIS B B 3y ILTHPYIONIE NPOMEKYTOYHBIX
DopMbI KOHTPOJIeH e HUTOrOBOM pesy! Py KOHTPOJIEeH H OLICHKHU
pe3yJIbTHPYIO i oleHKe
OIlCHKE OLICHKE o HTOrOBOro KOHTPOJIA
IeH OIICHKe NMPOMEKYTOYHBI "
TeKYUIero | MPOMEKYTO . B pPe3yJbTHPYIOLIEN
MPOMEKYTOYH X KOHTpOJeHu
KOHTPOJIA YHOTO0 w OII€EHKEe UTOIrOBOI'0
BbIX (cemecTpoBoOii
(mo KOHTpPO.JI . KOHTPOJISA
KOHTpoJIei OlIeHKE)
MOJYJISIM)
Bup yueonoii M1l M2 M1 | M2 |M1 M2
PaGoThLI/KOHTPOJIsS !
Kontponbnas pabdota (npu 1
Haau4uu)
YcrHbI# onpoc (npu Haruuuu) 1
Tect (npu nanuwuu)
JlabopatopHbie pabOTHI (npu
HAIu4ul)
[TuceMeHHBIE JOMAITHUE 331aHUS
(npu Hanuuuu)
Pedepar (npu naruuuu)
Occe (npu Haruuuu)
[IpoexT (npu nanuuuu)
Jpyeue ¢popmel (npu nHanuuuu)
Beca pe3ynbTupyrommx OLeHOK 1

TEKYIIUX KOHTPOJIEH B UTOTOBBIX
OLIEHKaX IIPOMEKYTOYHBIX
KOHTpOJIECH

Beca o1eHOK pOMEKYTOYHBIX
KOHTPOJIEW B UTOTOBBIX OLIEHKAX
MIPOMEKYTOYHBIX KOHTPOJIEH

Bec urorosoii onesgku 1-ro
IIPOMEXYTOYHOI'O KOHTPOJIS B
pe3yJIbTUPYIOIIEH OIIEHKE
IIPOMEKYTOUYHBIX KOHTPOJIEH

! Vaebub1it Mogyns




Bec nutorosoii orieHKu 2-10
MPOMEKYTOYHOTO KOHTPOJIS B
PE3YABTUPYIOLIEH OLIEHKE
MPOMEKYTOYHBIX KOHTPOJICH

Bec pe3ynpTupyroiieit oleHku
MIPOMEXKYTOUYHBIX KOHTPOJIEH B
pe3yNbTUPYIOLIEH OLIEHKE
HUTOTOBOI'0O KOHTPOJIA

Bec uTOoroBoro KoHTpOJIA
(Ik3ameH/3a4ueT) B
pe3yJIbTUPYIOLIEN OLIEHKE
WUTOTOBOT'O KOHTPOJISI

3. Teopernueckuii 010K (YKazvliearomea mamepuansvlt, HEOOX00UMble 0714 0CE0EHUA YYEeOHOI
npozpammol OUCUUNTIUHDL)
3.1. Marepuaiibl 110 TEOPETUUECKOM YaCTH Kypca
3.1.1 YyeOnas nuteparypa
1) [IporpamMMHOe 0OecTieueHNEe BCTPOCHHBIX BRIYUCIUTENBHBIX CUCTEM [ DIIEKTPOHHEIN pecypc] /
A.O. Kiroues [u np.]. — Dnextpon. gan. — Caunkrt-IlerepOypr : HUY UTMO, 2009. — 212 ¢. —
Pexxum nmoctyma: https://e.lanbook.com/book/40705. — 3ari. ¢ skpana.
2) AnmmapatHble U IPOrpaMMHBIE CPEICTBA BCTPAMBAEMbIX CUCTEM [ DNEKTPOHHBIN pecypce] : yueo.
nocobue / A.O. Kiroues [u ap.]. — Dnekrpon. nan. — Cankr-IletepOypr : HUY U'TMO, 2010.
— 290 c. — Pexum poctyma: https://e.lanbook.com/book/40708. — 3aru. ¢ 3xpaHa.
3) JlaB, PobGepr. SAnpo Linux: onucanue mpoiecca pa3padoTku, 3-e u3. : [lep. ¢ anrn. — M. :
000 “N.A. Bunbsimc”, 2013. — 496 c.
4) I'pudpdurc A. GCC. HactonbHasi KHUTa MOJIb30BaTENEH, IPOrPAMMHICTOB U CUCTEMHBIX
anmunuctpaTopos: Ilep. ¢ anra. — K: OO0 “Tux IC”, 2004. — 624. c.
3.1.2 DnekTpoHHbBIE 00pa30BaTEIbHBIC PECYPCHI
1) Kynep M. Advanced Bash-Scripting Guide: MickyccTBO mporpaMMHpOBaHus Ha 3bIKE
CIICHapHeB KOMaHIHOW 00omouku [DnekTpoHHbIi pecype]. — URL:
http://www.opennet.ru/docs/RUS/bash_scripting_guide/
2) UrnaroB B. Dddexrtusnoe ncnonp3oBanne GNU make [Dnekrponssiii pecype]. — URL:

http://www.opennet.ru/docs/RUS/gnumake/



3) Cronnman P. u np. Otnazaka ¢ nomousto GDB [OnexTtponnsiii pecypce]. — URL:
http://www.opennet.ru/docs/RUS/gdb/

4. ®OHIBI OLEHOYHBIX CPEICTB (VKA3bIGAIOMCA MAmMeEPUaIbl, HeodXooumvle 0711 NPOGEPKU

YPOGHA 3HAHUIL 8 COOMBEMCMEUN C COOEPIHCAHUEM YUEOHOU RPOZPAMMbBL OUCUUNIUHDL).

4.1. Tema (mpo6emMa), KOHIENIUSA, OKHIAEMbIii pe3yJabTaT

Tema: Beenenue B BctpoeHHble cuctemsl (Introduction to Embedded Systems)
IIpodaema: PazpaboTka CUCTEMBI YIIPaBICHUS JBUTATEIIEM C UCIIOJIb30BAHUEM
MUKPOKOHTPOJLIEpA.

Konuenuusi: M3ydueHne apXuTeKTypbl MUKPOKOHTPOJIJIEPOB, CECHCOPOB U MHTEP(HEHCOoB, a
TaK)Ke MPUHIIATIOB MTOCTPOCHUSI BCTPAMBAEMBIX CHCTEM.

O:xunaemblii pe3yabTaT: CTyI€HTHI JOMKHBI TPOJEMOHCTPUPOBATH TIOHUMAHUE OCHOB
BCTPOCHHBIX CHUCTEM, PA3IMYUN MKy MUKPOKOHTPOIIJIEpAMU U MUKPOIIPOLIECCOPAMHU, a

TaK)Ke YMETh pa3padoTaTh MPOCTYIO CUCTEMY YIIPABIICHUS.

4.2. 3ajanus 1J14 pelieHus: Kelc-3a1aum

Pa3paboraThk nporpammy uisi MUKPOKOHTPOJIIEpa, KOTOPasi yIpaBIIsSeT ABUTAaTEIEM B
3aBUCHMOCTH OT MOKAa3aHUN JaTYMKA TEMIIEPATYPHI.

Hcnons3oBate uatepdeiic SPI s B3auMoaeicTBISI MUKPOKOHTpOJUIEpa ¢ IepuepuitHpIMU
YCTPOMCTBAMMU.

[IpeacraBuTh penieHne 3aaaun ¢ ucnonb3oBanueM ESP32 mis peanuzanuu [oT Gynkimum

YAAJICHHOT'O MOHUTOPUHI'A COCTOAHUA CUCTCMBI.

4.3. Bonpockl o TeMam

l.
2.

4,
5.

B dem paznuuue Mexay MUKPOIIPOIIECCOPOM B MUKPOKOHTPOJIIEPOM?

OnumuTe OCHOBHBIC MHTEPGENCHI T BCTpOSHHBIX cucteM, Takue kak [2C, SPI, UART.
Kak nmpoucxonut B3auMoeiicTeue ¢ nepudepuitHpIMU yCTpOiicTBaMU B BCTPOSHHBIX
cucremax?

Kaxkwue cymiecTBytoT apXUTEKTypbl BCTPOEHHBIX CUCTEM M KaKOBBI UX 0COOEHHOCTH?

Kaxkwue 3amaun pemaroT BctpoeHHble cuctemMbl B [0T?

4.4. KoMIZIEKT KOHTPOJIbHBIX 32IaHUH 110 BAPDHAHTAM

BapuanT 1: Hanucats nporpamMmmy A1 MUKPOKOHTPOJUIEPA, YIPABIISAIONLYIO OCBEILIEHUEM B

3aBHUCHMOCTHU OT YPOBHS OCBCIICHHOCTH.



o BapuanTt 2: CripoekTupoBaTh CUCTEMY C UCMOIb30BaHKeM LoRa niis nepegaun JaHHBIX €
CEHCOpa B YCJIOBHAX YJaJI€HHOIO MOHUTOPHUHTA.
e Bapuanr 3: PeanuzoBats PID-perynsarop st ynpaBieHusi CKOpOCTbIO IBUTaTEIs.
4.5. TeMbl rpynnoBbIX /WA UHAUBUAYAJIbHBIX IPOEKTOB
e [I'pynmosbie MpoeKTkbI:
1. Pa3pabGoTka yMHOI TOMaIHel CUCTEMBI C HCIIOJIb30BAHHEM MUKPOKOHTPOJLIEPOB
(YymipaBJIeHHE CBETOM, TEMIICPATypPOi, 0€30TTaCHOCTHIO).
2. Co3nanue cucTeMbl MOHUTOPHHTA C MCIIOJIb30BAHUEM CEHCOPOB U NEpeAady JaHHBIX
yepes [oT (manpumep, MOHUTOPUHT MOCTOB).
e WuauBuayanbHbIE NPOEKTHI:
1. Ymnpasienue qBurarenaem ¢ 00paTHON CBA3BIO IO CKOPOCTH U MOJIOKEHHUIO.
2. Peanmuzamms cucTemMbl yIaJIeHHOTO cOOpa JaHHBIX ¢ UCTIONb30BaHueM LoRa u
MUKpOKOHTpoJuiepa ESP32.
4.6. KoMmiekT 3aiaHuii V11 BBIIOJIHEHHS pacyeTHO-Tpaduieckoii padoTsl
e TlocTpoeHue cxembl BCTpauBaeMoOW CUCTEMBI YIIPABICHMS, BKJIIOUAIOLIEH TaTYNKH,
MUKPOKOHTPOJIJIIEP, U UCIIOJIHUTEIIbHBIE MEXaHU3MBI.
e Pacuer nponyckHo# cnocoonocT uHTepdeiicor (12C, SPI) B 3aBUCHMOCTH OT 4aCTOTHI
nepeaadyn JaHHBIX.
o IIpoexkTupoBanue cucTeMsl ypasiieHus aBurareneM Ha ocHose [I1/I-peryisaropa ¢

Pacu€ToOM BPEMCHHLBIX AWarpaMm.

5. Mertoau4yeckui 010K
5.1. Metoauka npenoaaBaHus
Bo Bpemst Kaxmoro 3aHSATHS NpENoJaBaTeNb IMPEICTAaBISET MaTepHall MO0 TeMe JHSA H
BOBJICKACT IpyImy B oOcyxaeHue. [IpakTiHuHbIi XapakTep Kypca MpeanonaraeT akTHBHOE
BMEIIATEIbCTBO KAXKJIOTO CTYAEHTa B MPOLECCHI MPEICTaBICHHUS U OOCYXKAECHUS TeMbl. 3a
IperoiaBaTeNieM 3aKperyieHa OTBETCTBEHHOCTh MPHUIEPKUBATbCS TEMATHKH JaHHOTO
3aHATHUS U TPEAOCTABIATH HEOOXOoaMMbIe (hyHIaMeHTa bHbIe 3HaHUH 1 KoHuemnuii. [locie
3aBEpUICHUS] M3YUYCHUS KaXKJOH M3 MporpaMM OyAeT mpoBeJeHa KOHTPOJIbHAs paboTa [uis

3aKPCIICHUS HABBIKOB.
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