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1. TACIIOPT ITPOI'PAMMBI YUYEBHOM JJUCITUTIINHBI
MK.04. 02. Pa3paGoTka nporpaMMHOro odecne4eHus AJsi BCTpanBaeMbIX
cUcTEM

1.1. Obs1acTh NPpUMEHEHUs POTrPAMMbI

Pabouas mporpamma y4eOHOM TUCIUTUIMHBI SBJISETCS YaCThIO
obOpazoBatenbHON TporpaMmbl B cooTBeTcTBUU ¢ PI'OC no cnenuansHocT CITIO
11.02.17 Pa3zpaboTka 371€KTPOHHBIX YCTPOMCTB M CUCTEM, BXO/ISIIIEH B YaCTH
OCBOEHHS OCHOBHOTO BHJa IIpodeccuoHanbHol nesrenbHoctu (BIT):
IPOrpaMMHUPOBAHKUE BCTPAUBAEMBIX CUCTEM C UCIIOJIB30BAHMEM UHTETPUPOBAHHBIX
cpeln pa3paboTKH.

PaGouas nporpamma y4eOHOM AUCIMIUIMHBI MOKET OBITh UCIIOJIH30BaHA B
JIOTIOTHUTEIHBHOM MTPOQECCHOHATTBHOM 00pa30BaHUH U MPOGECCHOHATBHON
MOTOTOBKE PAOOTHUKOB B 00JIACTH TEXHUYECKOTO OOCTY>KUBAHUS U PEMOHTA
PAAMORIEKTPOHHON TEXHUKHU MTPU HAUTUYUHU CPEIHETO (ITOJTHOTO0) 001Iero
oOpa3zoBaHUsl.

1.2. MecTO IUCHUILIMHBI B CTPYKTYpPe OCHOBHOM npogdeccuoHaIbHOM 00pa-
30BaTeJIbHOM IPOrpaMMbl
JlucuuruinHa BXOUT B podeccuoHanbHbii Moayib [IM.04, sBusercs: mex-
JTUCIUIUTMHAPHBIM KypPCOM U HallpaBjieHa Ha (OpMUPOBaHUE CIEIYIOUUX mpodec-
crnoHanbHBIX kKoMmeTeHuH: 11K 4.1.; TIK 4.2.

1.3. leau u 321244 JMCHUILIMHBI — TPeOOBAHUS K pe3yJIbTATaM OCBOCHUS
coJepKaHUA TUCHHUITHHBI

B pe3ynbTaTe 0CBOCHUS TUCUUILIUHBI 00YYaIOIUNAC JOJIKEH YMETh:

® (C03[1aBaTh U OTJIAKMBATH IIPOIPAMMBI PEAIBHOIO BPEMEHHU CPEACTBAMU
IIPOrPaMMHOM dMYJIALIMM U Ha anllapaTHBIX MaKeTaXx;

® HaXOJUTh OLIMOKU B MPOTPAMMHOM KOJI€ JJisl BCTPAauBAa€MOM CUCTEMBI U
OLICHUBATh CTENEHb UX KPUTHYHOCTH;

® [POU3BOJUTH TECTUPOBAHUE U OTIAAKY BCTPAaUBAEMBbIX CUCTEM Ha 0ase
MHUKPOKOHTPOJIJIEPOB;

® BBIABJIATH IPUUYHUHBI HEUCIIPABHOCTEN nepudepruiiHbIX MOy el
BCTPAaWBAEMBIX CUCTEM.

B pe3ynbraTe 0CBOEHMS TUCHUIUIMHBI 00YYarOIUics JOKEH 3HATh:

® OCHOBHBIE KOMIIOHEHTBI BCTPAUBAEMBIX CUCTEM;

® [POrpaMMHbIE CPEACTBA, UCIOJIb3YEMBIE JIs1 Pa3pabOTKHU U OTIAAKU
IPOrpaMMHOr0 00ecTIeueHHs] BCTPauBaEMbIX CUCTEM;

® [PUHIUIBI IPOSKTUPOBAHUSA U Pa3pabOTKHU BCTPAaUBAEMBIX CHCTEM;

® [IPUHIMIBI OTJIAJKHU POTPAMMHOTO 00€CIeueHusl, UCIOJIb3yEMOT0 BO
BCTPAaUBAEMBbIX CUCTEMAX;

® APXUTEKTYPY NPOLECCOPHBIX Y3JIOB BCTPAUBAEMBIX CUCTEM;

® COACPKAHUE U B3aUMOCBSI3U ATAIIOB POEKTUPOBAHUU BCTPAUBAEMBIX
CUCTEM YIIPaBIICHUs PEAIIBHOIO BPEMEHH.
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[Tpornecc n3ydeHus TUCIUILIMHBI HAIIpaBJieH Ha (OPMHUPOBAHHUE DIIEMEHTOB
cneayromux kommnerenuuii B coorserctsuu ¢ @I'OC CIIO u OOII CIIO no

JAHHOMY HaIlpaBJIEHUIO MOATOTOBKHU (CIEUUATBHOCTH):
npodeccuonanbubix (I1K):

K 4.1. CocTaBysITh aITOPUTMBI U CTPYKTYPY MPOTPAMMHOTO KOJa ISt

MHUKPOIIPOLUCCCOPHBIX CUCTEM.

1K 4.2. IIpoexkTupoBars ¥ IpOrpaMMUPOBATH BCTPAUBAEMbBIE CUCTEMBI U
UHTEpPENCchl 000PYAOBAHMS C UCIIOIB30BAHUEM S3bIKOB IPOIrPAMMHUPOBAHHS.

1.4. PexomeHnayemoe KOJIM4ECTBO YaCOB HA OCBOCHUE MPOIPAMMbI

AUCIUIIJINHBI

MaKCHUMaJIbHOM yueOHOM Harpy3ku odyuaromerocs 83 yaca, B TOM YHUCJIE:
00s13aTeNTbHON ayIMTOPHOM Y4eOHOM HArpy3Ku 00yJaromierocs 76 4acos;

CaMOCTOATENBHOM paboThl 00yvatomierocs 0 4acos.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM TUCHMIIJIMHBI U BUABI Y4e0OHOH padoThI

Buo yuebnoii pabomul Obvem uacog
MaxkcumajibHasi ydyeOHasi HAarpy3Ka (Bcero) 83
Oos13aTesibHas ayIMTOPHAsA yueOHas Harpy3Ka (Bcero) 76
B TOM YHCIIE:
JICKITUOHHBIC 3aHSITUS 36
MIPaKTHYECKHE 3aHATHS 36
CamocrosiTesibHasi paboTa o0y4yarouierocsi (Bcero) 0

Ipomedscymounaa ammecmayus 8 hopme: IK3aMmeH




2.2. TemaTruuyeckuii Ii1aH u coaep:kanuve yueoOHou qucuuniannubl 11M.04.02. PazpadoTka nporpaMMHOro odecrnedeHus s
BCTPaNBaeMbIX CUCTEM

HaumeHnoBanue Conep:kanue y4eOHOro MaTepuasia, JJabopaTopHblie U NPaKTHYECKHe padoThl, camocTosiTesqibHasi | O0bem | YpoBeHb
pa3/iesioB U TeM paborta o0yuawmmxcs, KypcoBasi padoT (IIpoeKT) YacoB | OCBOEHHS
1 2 3 4
Tema 1. BcTpausa- Conep:xxaHue yueOHOro MaTepuaJia 2 1
€MbIC CHCTEMBI HA CTpyKTypa MUKPOIIPOLIECCOPHON CUCTEMBI
OCHOBE MMK- YerpoiicTBo MEUKpOKOHTpOsuiepoB AVR.
POKOHTPOJLIEPOB OCHOBBI TPOrPaMMHUPOBAHUST MEKPOKOHTPOJIJIEPOB
AnmnaparHble ¥ IPOrpaMMHBIE CPEACTBa JUIsl pa3paboTKu mpuiiokeHuit Ha 6aze MK
Tema 2. OcHOBBI Coaep:xxaHue yueOHOro MaTepuaJia 2 1
AITOPUTMHU3ANUU U | QripeieieHHe AITOPUTMA. 3a/IaHKe allTOPUTMA B BUJE OJIOK-CXEMBI.
OCHOBHBIE 3JIEMEHTBI | OGras xapakTepucTHKa s3bika C++.
SI3bIKA POTPAMMM- | AprapaTHbIC ¥ IPOrPAMMHBIE CPEJICTBA Pa3paboOTKu
POBAHH OCOOEHHOCTH IIPUMEHEHHUS SI3bIKOB BEICOKOTO YPOBHSI B Pa3pabOTKe MPUIIOKEHHUH MTOJI30BaTES
Tema 3. CBeagenusi 0 | Cogep:kanue yueOHOTo MaTepuajia 2 2
MHKpomnpoeccop- OyHKIMOHATBHBIE BO3MOXHOCTH Arduino. CTpykTypa MUKPOKOHTPOJIEPOB
HBIX CHCTEMaX Cpena nporpammupoBanus Arduino IDE
Arduino bubnnoreku BCTpoeHHBIX QyHKIHi B coctaBe IDE
JlaGopaTtopnas padora Nel 2
Nzyuenune Arduino IDE. YcranoBka 6ubnumorek. [IpormmBka MEKpOKOHTpOIIEpa
Tema 4. Oomen nan- | Cogep:kanue yueOHOTo MaTepuajia 4 2
upivu ¢ 1K Wnrepdeiic UART
MonwuTop mopta
Ormpaska B nopt. [Tnorrep
YreHue n3 mopra
JlabopaTopHasi padora Ne2 2
CBsi3b MUKPOKOHTpOJUIEpA B KoMITbloTepa. OOMEH TaHHBIMH
Tema S. Ilepemen- Copnepxanue yueOHOIro MmaTepuaJia 4 2




Hble U oNepanuu Onucanue nepeMeHHbIX.

OmnepaTopbl IpUCBaUBAHUS U IPEOOPA30BAHUS THIIOB 1aHHBIX.

Apudmernueckue u joruueckue onepanuu. Onepanuu otHoueHus. [loburoBeie onepanuu.
YHapHble 1 OuHapHble onepanui. MareMaTnueckue (pyHKIIH.

JlaGoparopHas padora Ne3

HpOCTBIe MaAaTEeMaTHUYICCKUC I[GﬁCTBI/ISI C IICPEMCHHBIMMU. BBOI[ 1 BBIBO/J PE3YJILTATOB

Tema 6. DyHkuuu Copnepxxanue yueOHOTo MaTepuaJia
BpeMeHH 3anepxKu
Oynkuus yield()

Oyukuuu cyéra BpemeHu. Oynkius millis()

JlaGopaTtopHas padora Ned

[TocTpoeHnue nporpaMMUpyeMoOro cuéTyrka-raiiMepa Ha MUKpOKOHTPOJLIEpE

Tema 7. YnpasJjienue | Cogep:kanue yueOHOTro MaTepuajia

nocjaenoBaTeILHO- CocTaBHBIC OTIEPATOPBHI.

CTBIO BLIMOTHCHHSA Jlornueckue Boipaxkenus. Omneparopsl break u continue.
onepaTropos Oneparop MHOXKECTBEHHOT'O BBIOOPA (BapHaHTA).
NpOrpaMmel Onepatops! nukia. L{ukn for. I3menenue mara mukia.

Onepanuu HHKPEMEHTA U ICKPEMEHTA.
I{uxer while u do while. Bioxxennslie 1iukiiel. OniepaTtop 0CTaHOBA TPOTPAMMBI.

JlabopaTopHasi padora NeS

Pabota ¢ nornueckumu BelpaskeHUsIMU U 1iukiamu for, while u do while

Tema 8. IlopTsl Conep:xxaHue yueOHOro MaTepuaJia

BBOJ1a — BRIBOJA GPIO, pacniuHOBKa MJ1aThl MUKPOKOHTPOJLIIEpA
PexxuMbl paboThI MUHOB

BriBoa nugpoBoro curnana

Yrenue uuppoBOro curHaia

UreHune aHasioroBoro curHana. OnopHoe HanpspKeHHe
OTtpaboTKa HaXxkaTusl KHONKH. J[peOe3r KOHTaKTOB

JlabopaTopHbie padoTbl Ne6-8

ITogxmroueHue K MHUKPOKOHTPOJJICPY KHOIIOK M NOTCHIIMOMCTpA




HOI[KJ'II—O‘-ICHI/IC K MUKPOKOHTPOJUICPY aHAJIOTOBBIX JATYUKOB TCMIICPATYPhI U OCBCILIEHHOCTH
HOI[KJ'IIO‘-ICHI/IC K MUKPOKOHTPOJUICPY CEMUCCTMCHTHOI'O MHAWKATOPA U CBCTO,[[HOI[HOIZ MaTpUlbl

Tema 9. ®yHkunu Coaep:xaHue y4eOHOro MaTepuaJia 4
JlokanbHbIe U TI00aTBHBIC IEPEMEHHBIE.
HeobxoaumocTs rcnonb3oBanus GyHKINMA B mporpamme. Onpesenenne QyHKITUH.
[TpoTroTunupoBanue 1 BbI30B PYHKIMH. APTyMEHTHI (DyHKITHIA.
[Tepenaua mapameTpoB B (yHKIHIO (TI0 3HAYCHHIO, Y€pPe3 YKA3aTeNh).
@yHKIMMU U MaccuBhl. Ilepenaya v BO3BpaT CTPYKTYP.
JlabopaTtopunas pa6ora Ne9 4
Cosznanue QyHKIW 1 paboTa ¢ HUMU
Tema 10. PadoTa ¢ Coaep:xanue yueOHOro MaTepuaJia 4
M (PPOBBIMH MOIY- OcoOenHocTy pabOTHI C HUPPOBBIMU JaTUNKAMHU
JISIMH OcobenHoctu paboThl ¢ 6ecpOBOAHBIMU MOy IsiMU MHTepHEeTa Bemien
[Tonxmouenue no nupposomy unrepdeiicy SPI
[ToakmroueHue o nudpoBomy unTepdericy 12C
JlaGopatopubie padoTbl Nel(-11 8
[TonkimoueHue K MUKPOKOHTPOJUIEPY MUGPOBOTO JATUYNKA TEMIIEPATYPHBI
[TogkiroueHrne K MUKPOKOHTPOJJIEPY MOAYJIs 3HaKocuHTe3upyroniero KK
Tema 11. Annapar- Coaep:xanue yueOHOIro MaTepuaJia 2
Hble NpepbIBAHUA O06paboTynK MpepHIBAHMS
IToaxnroueHue npepbIBaHus
OTtcaexuBaHue COOBITUI
Tema 12. CoctraBuble | Cogep:kaHue yueOHOT0 MaTepuajia 2
THUNBI TaHHBIX Maccusl. MHuImanusamnyus MacCuBOB. MHOroMepHbIE€ MacCHBBHI.
Crpoku. Mnunmanusamnus crpok. Kiacce string.
JlabopaTopHasi padora Nel2 4
ApudmeTnueckre onepaluu ¢ MacCUBaMHU
KoncyabTanuu 4
ITpomexkyTOoUHAs aTTEeCTAIIAS 7
Bcero: 83




3. YCJIOBUA PEAJIM3ALIMNU TPOT'PAMMBI INCHUITIVINHBI

3.1. TpeOoBaHUsA K MUHMMAJILHOMY MATEPHAJbHO-TEXHHYECKOMY 00ec-
nevYeHun 1o

Peanuzanust mporpaMMbl TUCIUTIIMHBI TpeOyeT HaMW4YUsl yueOHOro KabuHe-
ta uapopmatuku u UKT u nabopatopun mudpoBeIX yCTPOUCTB (JIIEKTPOHUKH).

Oo6opynoBanne yuebHoro kabunera nanpopmatuku u UKT:

pabouee MecTO mpenogaBaTens, OOOPYIOBAaHHOE IEPCOHAIBHBIM
KOMIIBIOTEPOM C JIMIIEH3UOHHBIM NIPOTrPAMMHBIM OOecreueHueM (orepa-
IIMOHHAS CUCTeMa, makeT oPpucHbIX mporpamm, [1O Multisim, Microcap);
paboune MecTa ¢ IepCOHATBHBIME KOMITBIOTEPAMH 10 KOJUYECTBY 00Y-
YAIOMIMXCS C JIMIIEH3HOHHBIM MPOTpaMMHBIM OOecredeHneM (omnepanu-
OHHas cucTema, naker opucHsix nporpamm, [1O Multisim, Microcap);
JOKaJIbHAs CETh C BBIXOAOM B MIHTEpHET;

KOMIUIEKT MPOEKIIMOHHOTO O0OpyAOBaHUsl (MHTEpPAKTHUBHAS JIOCKa B
KOMIUIEKTE C MPOCKTOPOM WJIM MYJIbTHMEIUHHBIA MPOCKTOP C SKPAHOM
nnu JKK-manens).

O6opynoBaHue 1a00paTopruu HUPPOBBIX YCTPOUCTB (JIEKTPOHUKH):

naboparopHsbie cTeHapl IDL-600;

U3MEpUTEIbHBIE MPUOOPHI U 000PYIOBaHUE — MYJIBTUMETP LUPPOBOH,
ocrsuiorpad 1nudpoBoii, 1a00paTOPHBIN UCTOYHUK MUTAHUS;

rerepatop curHasioB HY (curnanos crenuanbHON (QOpMBI, (PYHKIHO-
HaJbHBIA TEHEPATOD);

4acTOTOMED;

nasuibHOE 000py/I0BaHUE;

KOMITBIOTEPHI C JIMIEH3UOHHBIM MPOrpaMMHBIM obOecreueHueM (omepa-
MOHHAs cUcTeMa, makeT oPpucHbIX mporpamm, [10 Multisim, Microcap).

3.4. UndopmanuoHHoe odecrieueHue 00ydeHust

Ilepeuenb pekoMeHyeMbIX Y4eOHbIX u31aHuii, UHTepHeT-pecypcoB, 1010JI-

HUTEJIbHOM JIUTEePaTypPhI

OCHOBHBIC HUCTOYHHKH:

1.

2.

['ypos, B. B. MukponpoueccopHsie cuctemsl : yueonuk / B.B. I'ypoB. — Mockaa :
NHOPA-M, 2022. — 336 c.

Marna 1O.C. CoBpemeHHbIE MUKPOKOHTPOJLIEPBl. APXUTEKTYpa, IPOrpaMMHpOBa-
HHe, pa3paboTka ycTpoiicTB. — Mocksa: JIMK Ilpecc, 2017. — 224 c. — ISBN
9785970605516

Martroms A.O. IIporpammupoBanne MUKPOKOHTpOsUIepoB. CTpaTerus U TaKTHKA. —
Mocksa: JIMK IlIpecc, 2017. — 356 c.

I[OHOHHI/ITCJIBHBIG HCTOYHUKH:

1.

Mypomries, J.FO. Muxkpomnporeccopsl u MuKpoIBM : yuedbnoe mocodue / [1.}O. My-
pomues, E.H. Slmmn ; MunuctepctBo o0pasoBanus U Hayku Poccuiickoii ®enepa-
un, denepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BBICLIET0 MpodeccuoHanbHOro oopazoBanus « TaMOOBCKUIA TOCYJapCTBEHHBIN TEX-
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HUYECKUH yHUBepcUTeT. - TamooB : M3natensctBo @I'BOY BIIO «TI'TYy, 2013. -
97 c. : un. - bubaumorp. B kH. - ISBN 978-5-8265-1172-5

2. KyBmmHOB, /[. P. OCHOBBI mporpaMMHUpoOBaHus : yaeOHOE mocoOue Jiisi CPEeTHETO
npodeccuonanbaoro oopazosanus / JI. P. KyBmmnaoB. — Mocksa : M3narenscTBo
IOpaiiT, 2021. — 105 ¢. — (ITpodeccuonanpHoe oOpa3oBanue). — ISBN 978-5-

534-07560-1.

3. Oruesa, M. B. IIporpammupoBanue Ha si3bike C++: mpakTH4ecKuid Kypc : yueOHoe
nocodue Jtst cpeaHero npodeccuoHanbHoro oopasosanus / M. B. Oruesa, E. B.
Kynpuna. — Mocksa : U3narensctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccronansb-
Hoe oOpa3oBanue). — ISBN 978-5-534-05780-5. — Texkcr : anekTponHsii // O6pa-
3oBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/473118

4. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIN-

HbI

KoHTponb 1 o11eHKa pe3yabTaToB OCBOCHHS AUCIIUIUIMHBI OCYIIECTBIISIET-
Csl MPEenoJaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUECKUX 3aHATUH U Jabopa-
TOPHBIX padOT, TECTUPOBAHMS, & TAK)KE BBINOJHEHUSI 00YYaIOIMMUCA UHAUBULIY -
aJbHBIX 33JJaHUN, IPOEKTOB, UCCIIEI0BAHUN.

PesynbTaTnl 00y4eHus
(ocBOEHHBIE YMEHM S,
YCBOCHHBbIC 3HAHMS)

Koasb! popmupyembix mnpo-
(eccnoHAIBHBIX W 00IIUX
KOMIIeTeHI U

DopMBI U METO/IbI KOHTPO-
Jisl ¥ OIIEeHKH Pe3yJIbTAaTOB
00yueHust

Ymenuns:

B pe3ynbTare ocBOCHUS
JTUCIUIUTMHBI 00yYaromuiics
JIOJKEH YMETh:

. CO37aBaTh U
OTJIAXKUBATH MPOTPAMMBI
peaIbHOrO BpEMEHU
CpencTBaMu IIPOrpaMMHOM
SMYJISILUY U Ha alnapaTHbIX
MaKeTax;

. HaxO0JIUTh OIIMOKHU B
MIPOrpaMMHOM KOZE st
BCTPANBAEMOU CUCTEMBI U
OLICHUBATh CTENEHb UX
KPUTUYHOCTH;

. MIPOU3BOIUTH
TECTUPOBAHUE U OTIAAKY
BCTPAaUBAEMBIX CUCTEM Ha
6a3e MUKPOKOHTPOJUIEPOB;
. BBISIBJISITH IPUYHHBI
HEUCIIPaBHOCTEN
nepupepuiHBIX MOTyJIeH
BCTPAUBAEMBIX CUCTEM.
3anusn:

. OCHOBHBIE
KOMITOHEHTBI BCTPAaUBAEMBbIX
CUCTEM;

. IPOrpaMMHBIE

IIK 4.1.; 11K 4.2.

Tewmbl pedepaTon

Komrekr 3aganuii 1iist te-
CTUPOBAHMS

3anaHus A1 KOHTPOJIbHON
paboTsI

BOHpOCH I OK3aMCHa
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CPEJICTBA, UCIIOJIb3yEMBbIE JITIS
pa3paboTKU U OTJIAJIKH
POrpaMMHOTO 00eCTIeueHUs
BCTPAaUBAEMBbIX CUCTEM;

o TIPUHIIHITBI
MPOCKTUPOBAHUS U
pa3paboTKU BCTPaUBAEMBbIX
CHUCTEM;

o MPUHLIHUIIBI OTJIAJIKU
MIPOrpaMMHOTO 0OecIieueHusl,
UCIIOJIB3YEMOTO BO
BCTPaMBaEMbIX CHUCTEMaX;

. APXUTEKTYPY
IIPOLIECCOPHBIX Y3JI0B
BCTPAaWBAEMBIX CHCTEM;

. coJiep>KaHue u
B3aUMOCBSI3H ITAIOB
MPOEKTUPOBAHUU
BCTPAUBAEMBIX CUCTEM
yIpaBleHUs peasbHOro
BPEMEHHU.
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