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1. TACITIOPT IMPOTPAMMBI YYEBHOM JUCIHUILJINHBI
MJIK.04. 02. Pa3pa6oTka nporpaMMHOro odecrevyeHus 1Jisi BCTPAnBaeMbIX CHCTEM

1.1. O6saacTh NpUMeEHeHNsI MPOTPAMMBbI

Paboyas mporpamma yueOHOM TUCIUIUIMHBL SBISETCA YaCThI0 00pa30BaTEIbHOM TPO-
rpammbl B cooTBeTcTBHH ¢ PI'OC no cnenmansaoctrn CITO 11.02.17 Pa3zpaboTka 351eKTPOHHBIX
YCTPOMCTB U CHCTEM, BXOJAIICH B YaCTH OCBOSHHUSI OCHOBHOT'O BUJIa MPO(ECCHOHATLHON J1es-
tenbHOCTH (BIT[): mporpaMmmupoBaHre BCTpauBaeMbIX CUCTEM C UCIIOJIB30BAHUEM UHTETPUPO-
BaHHBIX CpeJl pa3pabOTKH.

Pabouas nporpamma y4eOHOM IUCHUIUIMHBI MOXET OBITh UCIIOJIb30BaHA B JIOTIOJTHUTEb-
HOM Ipo¢eCCHOHATHPHOM 00pa30BaHUU U MPO(EeCCHOHAIBHOM MOAr0TOBKE PAOOTHUKOB B 0011a-
CTH TEXHUYECKOI0 00CTY>KUBAHUS U PEMOHTA PAJUO3JIEKTPOHHON TEXHUKU IIPU HAJIMYUU CPEeJI-
Hero (IOJHOro) obmiero oOpa3oBaHusl.

1.2. MecTO IHCHMILJIMHBI B CTPYKTYpe OCHOBHOII mpodeccHoHAIbHOI 00pa3oBaTelib-
HOIl MpPOorpaMMbl
JucuummHa BXOauT B podeccrnoHanbHbId Moy [IM.04, sBisieTcss MeKIUCIUIUTHHAD-
HBIM KypCOM M HallpaBjieHa Ha (OPMHUPOBAHUE CIEYIOIUX MPOPECCHOHATBHBIX KOMIETEHIIUH:
1K 4.1.; I1IK 4.2.

1.3. lean u 3aga4u JMCUMILVIMHBI — TPeOOBAHMS K Pe3yJIbTATAM OCBOCHUS COAEP/KAHMUSA
AUCHHUILJIMHBI

B pe3ynbraTe 0CBOSHHS TUCHUIUIMHBI O0YYarOIHIACS TOMKEH YMETh:

®  CO3/1aBaTh ¥ OTJIAXKMUBATH IPOrPaMMBbl PEAJIbHOTO BPEMEHHU CPEJICTBAMU IIPOrPaMMHOM
SMYJIALMM U Ha anfapaTHbIX MaKeTax;

®  HAXOJUTh OIIMOKHU B IPOrPaMMHOM KOJI€ JIJIsl BCTPAauBaeMOU CHUCTEMBI U OIICHUBATh
CTEINEeHb UX KPUTUYHOCTH,

®  MPOU3BOAUTH TECTHPOBAHUE U OTJIAJKY BCTPAUBAEMBIX CHCTEM Ha 06a3e MUKpPO-
KOHTPOJUIEPOB;

®  BBIBISATH IPUYMHBI HEUCTIPABHOCTEN TTepUEePUIHBIX MOYJIEH BCTpAaBAEMbIX CH-
CTEM.

B pe3ynbTaTe 0OCBOSHHS TUCIUIUIMHBI O0YYarOIIHACs TOMKEH 3HATh:

®  OCHOBHBIE KOMIIOHEHTbI BCTPAaUBAaEMBbIX CHCTEM;

e [pOrpamMMHbIE CPEICTBA, UCIIOJIb3yEeMbIe sl pa3pabOTKU U OTIaJKH POTrPAMMHOIO

o0ecrnevueHrs BCTpauBaeMbIX CHCTEM;
®  TMPUHIUIBI IPOSKTUPOBAHUS U Pa3pabOTKU BCTPAUBAEMBIX CUCTEM;
®  MPUHIUIBI OTIAJKU IPOrPAMMHOTO 00ECIIEYeHHsI, UCIIOIb3YEMOT0 BO BCTPAHBAEMbBIX
CUCTEMaXx;

®  APXUTEKTYpY MPOLECCOPHBIX y3JIOB BCTPAUBAEMBIX CUCTEM;

®  coJepKaHUE U B3aMMOCBS3H 3TANOB IPOEKTUPOBAHUHU BCTPAUBAEMBIX CUCTEM YIIPaB-
JIEHUs1 PEaIbHOTO BPEMEHH.

[Tpouecc u3yueHus: AMCUUIIIMHBI HANpaBieH Ha (POPMHUPOBAHHE SJIEMEHTOB CIETYIOIINX
komnereHuit B coorBerctBru ¢ ®I'OC CIIO u OOII CIIO no nanHOMY HanpaBJiI€HHUIO MOATO-
TOBKH (CHELHaTbHOCTH):

npodeccuonanpubix (I1K):

IIK 4.1. CocTaBiATh aarOpUTMBI U CTPYKTYpPy MPOTPAaMMHOIO KoAa JUIsi MHUKPOIPOIEC-
COPHBIX CHCTEM.

[1K 4.2. TIpoekTupoBaTh ¥ MPOrPaMMHUPOBATH BCTPAUBAEMBIE CHCTEMbI M HHTEp(dEHCHI
000py/10BaHUs C UCTOIb30BAHUEM SI3IKOB MPOrPAMMHPOBAHUS.
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1.4. PexoMeHayeMoO€e KOJIHYECTBO YACOB HA OCBOEHHE MPOTPAMMBbI TUCHUTIIHHBI:
MaKCHUMaJIbHOW y4eOHOW Harpy3Kku oOydJaromierocs 83 yaca, B TOM YHCIIC:
00s13aTeNIbHON ayJTUTOPHOM yueOHOI Harpy3Kku oOydaromierocs 76 4acos;
CaMOoCTOsTeNIbHON paboThl oOyuatomierocst 0 4acos.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUTIJIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BU/ABI Y4e0HOH padoThI

Buo yueonoii pabomot Oovem uacoes
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 83
Oobs13aTesibHASL AyAUTOPHAA yYeOHasi HATpy3Ka (Bcero) 76
B TOM YHUCIJIE:
JICKIIMOHHBIC 3aHATHS 36
IpaKTUYCCKUEC 3aHATUSI 36
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 0

Ilpomeorcymounas ammecmayus 6 popme: sK3amen




2.2. TemaTu4eckuii IJIaH U coaep:xxkanne yueoHou aucuunianabl 11M.04.02. PazpaboTka nporpaMMHOro odvecrnedyeHust 1Jast
BCTPanBaeMbIX CHCTEM

HaumenoBanmue pa3- | Coaep:xkanue y4e0HOIro MaTepuaJia, JadopaTopHble H IPaKTHYecKue padoThbl, camocTosiTeibHasaA | O0beM | YpoBeHb
JA€JIOB U TeM padora o0y4aromuxcs, KypcoBas padot (IIpoeKT) 4acoB | OCBOEHHSHA
1 2 3 4

Tema 1. BctpauBae- | Coaep:kanue y4eOHOro MarepuaJia 2 1
MBI€ CHCTEMBI HA 0C- | CrpykTypa MUKPOIPOIIECCOPHON CHCTEMBI
HOBE MUKPO- VY CTpoiicTBO MUKPOKOHTPOILIEPOB AVR.
KOHTPOJIEPOB OCHOBBI TPOrPAMMHUPOBAHUSI MUKPOKOHTPOJLIEPOB

AnnaparHble ¥ IPOrpaMMHBIE CPEACTBA JUIsl pa3paboTKu npuiiokeHui Ha 6aze MK
Tema 2. OcHoBbl as1- | Cogep:xxaHue yueOHOro MaTepHaJia 2 1
TOPUTMHU3AINA U 0C- | QrpesrenieHNE ANTOPUTMA. 3aIaHHE AITOPUTMA B BHJIE OJOK-CXEMBI.
HOBHBIE 3JT€MEHThI O61mas xapakrepucTuka s3bika C++.
SI3bIKA MPOTPAMMU- | ApapaTHbIe U IPOTPAMMHBIE CPEACTBA Pa3paboTKu
POBaHM OCo0EHHOCTH IPUMEHEHHS SI3IKOB BEICOKOTO YPOBHSI B pa3pa0b0TKe MPHUIIOKEHHI MOTb30BaTEIsI
Tema 3. CBenenusi o | Copeprxanue y4eO0HOro marepuaJia 2 2
MuKponpoueccop- OyHKIMOHATBbHBIE BO3MOXKHOCTH Arduino. CTpyKTypa MHKPOKOHTPOJLICPOB
HBIX CHCTEMAax Cpena nporpammuposanust Arduino IDE
Arduino bubnuorexku BctpoeHHbIX GyHKIUH B coctase IDE

JlabopaTopnas padora Nel 2

Nzyuenune Arduino IDE. YcranoBka 6ubnuorek. [IpormmBka MUKpOKOHTpOIIEpa
Tema 4. O6men nan- | Cogep:xxkanue yueOHOTro MaTepHaJia 4 2
npivu ¢ IK Unrepdeiic UART

Momnutop nopra

Ornpaska B opt. [Inorrep

Urenue u3 nopra

JladopaTopnasi padora Ne2 2

CBs13b MUKPOKOHTpOJUIEpPA U KOoMITbloTepa. OOMEH JaHHBIMU




Tema 5. Ilepemen-
HbI€ U ONlepanuu

Conep:kanue y4eOHOT0 MaTepuaJia

Onucanne epeMeHHBIX.

OmnepaTopsl IPUCBaMBAHUS U IPEOOPA30BAHUS THIIOB JTaHHBIX.

Apudmerndeckue u sorndeckue onepannu. Onepanuu otHomeHus. [IoGuToBIe oneparum.
YHapHbie 1 OuHapHbIe onepani. MareMaTHuecKkue (pyHKIHH.

JlaboparopHasi padora Ne3

HpOCTHe MaTeMaTUUYeCKUE JIEHCTBUS C MNEPEMCHHBIMU. BBoj u BBIBOJ, PE3yJIbTaTOB

Tema 6. ®yHkuun
BpeMeHH

Coaep:xxanue yueOHOro MaTepuaJia

3anepxKu
Oynkuus yield()
Oynkiuu cuéra BpeMenu. Oynknus millis()

Jlaboparopnasi padora Ned

ITocTpoeHnne nporpaMMupyeMoro cuéTunka-raiiMepa Ha MUKpOKOHTPOJLIEPE

Tema 7. Ynpasienue
MOCJ1e10BATEJIbHO-
CTBbIO BbINOJHEHNUSA
0IepaTopos npo-
rpamMMBbl

Coaep:xxanue yueOHOro MaTepuaJia

CocTtaBHBIE OIIEPATOPBHI.

Jlornueckue Beipaxenusi. Onepatopsl break u continue.

Omnepatrop MHOKECTBEHHOTO BBIOOpA (BapuaHTA).

Oneparops! nukia. [ukn for. U3menenue mara nukia.

Onepanuy HHKPEMEHTA U IEKPEMEHTA.

[uxer while u do while. Bioxennsie rukiiel. OnepaTop 0CTaHOBA TPOTPAMMBI.

JlabopaTopnasi paGora NeS

Pabora ¢ nornyeckumu BelpaskeHUsIMH 1 1iukIsiamu for, while u do while

Tema 8. IlopThbI BBO-
aa — BbIBOJdAa

Conep:xanue yueOHOro MaTepuaJia

GPIO, pacnimHOBKa IT1aTHl MUKPOKOHTPOJLIEpA
Pexumbl paboThl MMHOB

BriBon nudpoBoro curnana

Yrenue uuppoBOro CUrHaia

Urenue ananoroBoro curiaia. OnopHoe HanpsiKEHHUEe
OTtpaboTKa HaXxaThs KHONKH. J{pede3r KOHTAaKTOB

JlabopaTopubie padoThl Ne6-8




[TonxiroueHne K MUKpPOKOHTPOJUIEPY KHOIIOK U NIOTCHIIMOMETPA
IToaxnroueHne K MUKPOKOHTPOJIEPY aHAJIOTOBBIX JaTYMKOB TEMIIEpATyphl U OCBEIIEHHOCTH
ITonxiroueHne K MUKPOKOHTPOJUIEPY CEMUCETMEHTHOIO MHIMKATOPa U CBETOAUOJHOW MaTPHIIbI

Tema 9. ®ynkuuu Copnepxxanue yueOHOIro MaTepuasa 4
JlokanbHble U II100aJIbHBIE IEPEMEHHBIE.
HeobOxonumocTs ncronb3oBanus GpyHKUui B mporpamme. OmnpeneneHue pyHKINH.
[TpoToTHnupoBanue U BbI30B (PYHKIMU. APIryMEHTbI (DYHKIHIA.
[lepenaya mapamMeTpoB B PYHKIUIO (110 3HAYCHHIO, YePE3 YKa3aTelb).
@dynkuuu 1 Maccusbl. Ilepenaya u Bo3BpaT CTPYKTYP.
JlabopaTopHas padora Ne9 4
Coznanue GyHKIMii 1 paboTa ¢ HUMU
Tema 10. Pabora ¢ Coaep:xanue yue0HOro MaTepHaJia 4
uudposbiMu MoAy- | OcobeHHOCTH pabOTHI ¢ HUPPOBBIMU TaTINKAMHU
JISIMH OcobeHHocTH paboThl ¢ OECIPOBOAHBIMU MOy ISIMU MHTEpHEeTa Beren
[Tonkmouenue no nuppoomy unrepdeiicy SPI
IToakrouenue no nuuppoomy uarepdeicy 12C
Jlaboparopubie padorsl Nel1(0-11 8
[ToakiaroueHue K MUKPOKOHTPOJLIEPY LIM(PPOBOro AaTYMKa TeMIepaTyphbl
[TogkiroueHre K MUKPOKOHTPOJIEPY MOYJIsl 3HaKocuHTE3upyromero KK
Tema 11. Annapar- Copepxanue yuyeOHOro MaTepuasa 2
HbI€ NPePbIBAHUS O06paboTumnK npepbrIBaHUs
[Tonkitouenue npepbIBaHus
OtcnexuBanue coObITUI
Tema 12. CocraBubie | Cojep:kaHue yueOHOTro MaTepHuaJia 2
THIbI JAHHBIX Maccussl. MHunmanusanyst MacCuBoB. MHOroMepHbI€ MacCHBBI.
Ctpoku. Mnunmanusanus crpok. Knacce string.
JlaGopaTopuas padora Nel? 4
ApudmeTnueckne onepanuu ¢ MaCCUBaMu
KoncyabTanumn 4
IIpoMe:xxyTOYHAs aTTeCcTALUSA 7
Bcero: 83




3. YCJIOBUA PEAJIMBAIUUA ITPOI'PAMMBI IUCHUITJIMHBI

3.1. TpeGoBaHusl K MUHMMAJIbHOMY MAaTEPHATbHO-TEXHHYECKOMY 00ecreyeHn o

Peanuzanust nporpamMmbl JUCHUILTUHBL TpeOyeT HaMUuus ydyeOHOro kabuHeTa HH(popMa-
tuku 1 UKT u nabopatopun mudpoBbIX YCTPOUCTB (IIEKTPOHUKH).

O6opynoBanue yueoHoro kabunera napopmatuku u UKT:

pabouee MeCTO MpernoaaBarelis, 000pyAOBaHHOE MEPCOHATBHBIM KOMIBIOTEPOM C
JUIEH3MOHHBIM TPOrPaMMHBIM O0ecrieueHrueM (OreparrioHHass CHUCTEMa, ITaKeT
oducHbIX porpamm, 10 Multisim, Microcap);

pabourie MecTa ¢ EPCOHATHHBIMU KOMIBIOTEPAMHU MO KOJIHMYECTBY OOYUAIOIIMXCS C
JUIEH3MOHHBIM TPOrPaMMHBIM OOecrieueHueM (OIrepanroHHas CHUCTEMa, ITaKeT
oducHbIx mporpamm, [10 Multisim, Microcap);

JIOKaJIbHAS CETh C BBIXOJI0M B IHTEpHET;

KOMIUICKT MPOCKIIMOHHOTO O0OpyIOBaHUs (MHTEPAKTHBHAS JOCKAa B KOMILUIEKTE C
MPOEKTOPOM HITU MYJIbTUMEIIUIHBIN MPOEKTOP ¢ dkpaHoM i JKK-naHens).

O6opynoBanue 1a00paTopuu MUGPOBBIX YCTPOMCTB (JIEKTPOHUKH):

nabopartopuble cteHasl IDL-600;

U3MepUTENbHbIE TPUOOPBI U 000PYOBaHUE — MYJIBTUMETP LIU(PPOBOH, ocrIorpad
UG pPOBOA, 1a00OPATOPHBIN UCTOUHUK ITUTAHUS;

rereparop curHasnioB HY (curHanoB crenuanbHON (GOpMBI, (PYHKIIMOHAIBHBIA TeHE-
parop);

4acTOTOMED;

nasuibHOe 000py10BaHUE;

KOMIIBIOTEPH! C JIMLEH3UOHHBIM MPOTrPaMMHBIM OOecrieueHUueM (ONepalMoHHasi CH-
crema, naket oucHsIx nporpamm, [10 Multisim, Microcap).

3.4. UndopMmannonHoe odecnieyeHne 00yueHust

Ilepeyens pekomeHnayemMbIX y4eOHbIX u3annid, UHTepHeT-pecypcoB, 1010J1-

HHUTEJIBHOM JIUTEPATYPHI

OCHOBHBIE UCTOYHUKU:

1.

2.

3.

I'ypos, B. B. Mukpormportieccopubie cuctemsl : yueouuk / B.B. I'ypoB. — Mocksa :
NHOPA-M, 2022. — 336 c.

Marna FO.C. CoBpeMeHHbIE MUKPOKOHTPOJUIEPBI. APXUTEKTYypa, IPOrpaMMHpPOBa-
HUe, pa3paboTka ycrpoiictB. — Mocksa: IMK Tlpecc, 2017. — 224 ¢. — ISBN
9785970605516

Marttomns A.O. IIporpammupoBanue MUKPOKOHTposiepoB. CTpaTerust ¥ TaKTHKA. —
Mocksa: JIMK Ilpecc, 2017. — 356 c.

I[OHOJ'IHI/ITGJ'H)HI)IG HCTOYHUKU:

1.

Mypowmres, [1.}0. Muxkponpoueccops 1 MUkpoOBM : yuebHoe nocodue / [1.10.
Mypowmues, E.H. AAmun ; MunucrepctBo obpazoBanus u Hayku Poccuiickoii ®@ene-
pauuu, denepabHOE TOCYAApCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BhICIIIErO MTpodeccnoHanbHOro 00pasoBanus « TaMOOBCKUI TOCY1apCTBEHHBIN TEX-
HUYECKU yHUBepcuTeT». - Tam60B : M3narensctBo @PI'BOY BIIO «TT'TY», 2013. -
97 c. : wn. - bubnmorp. B kH. - ISBN 978-5-8265-1172-5

Kysumnos, /1. P. OcHOBBI mporpaMMupoBaHus : yaeOHoe mocoOue JUist CpeHero
npodeccuonanbHOro oopazosanus / 1. P. KyBmmnHoB. — Mocksa : U3parenbcTBo
HOpaiiT, 2021. — 105 c. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-
534-07560-1.

Ornesa, M. B. [IporpammupoBanue Ha si3bike C++: IpakTHYeCKUil Kypc : yueOHoe
nocobue 115 cpenHero npodeccuoHanbHOro oopazoBanus / M. B. Oruesa, E. B.
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Kynpuna. — Mocksa : U3gatensctBo Opaiit, 2021. — 335 ¢. — (IIpodeccrnonans-
Hoe oOpazoBanue). — ISBN 978-5-534-05780-5. — Tekcr : anekTponHsIii // O6pa-
3oBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/473118

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI
KoHTpousb 1 OLleHKa pe3ysbTaTOB OCBOCHUS JUCLMILUIMHBI OCYILECTBIIACTCS MIPEnojia-
BaTeJIeM B MPOLIECCEe MIPOBEACHUS NMPAKTUUECKUX 3aHATUH U J1JaOOPaTOPHBIX paboOT, TECTUPOBA-
HUS, a TAK)KE BBITOJHEHHS 00YJaIOUIMMHCS WHANBHYyaTbHBIX 3a/IaHHH, TPOEKTOB, UCCIIEA0BA-

HUH.

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSs1, YCBO-
eHHble 3HAHMNS)

Koabl popmupyembix
npogeccHoHaNbHBIX U 00-
IUX KOMIIeTeHI i

®opMbI U METOIbI KOH-
TPOJISl U OLlEHKH pe3yJibTa-
TOB 00y4eHus

Ymenus:

B pesynbrare ocBoeHus auc-
LUIUTMHBI 00y4arouics
JIOJKEH YMETb:

. CO3/1aBaTh U OTJIAXKHU-
BaTh IPOrPaMMbl pEaJIbHOTO
BPEMEHU CPEICTBAMU IIPO-
IrpaMMHOM 3MyJIILIMU U Ha
annapaTHbIX MaKeTax;

. HaXOJIUTh OIIMOKHU B
IIPOrpaMMHOM KOJi€ AJIst
BCTPanBaeMoOM CHCTEMBbI U
OLICHUBATbH CTEIEHb UX KPH-
TUYHOCTH;

J IIPOU3BOJIUTH TECTU-
pOBaHME U OTJIAAKYy BCTpau-
BaeMbIX CUCTEM Ha 0a3e MHK-
POKOHTPOJLIEPOB;

J BBISIBJISATH IPUYMHBI
HeucnpaBHOCTEN niepude-
PUHHBIX MOJYyJIEH BCTpauBa-
€MBbIX CHCTEM.

3anus:

o OCHOBHbIE KOMITOHEH-
ThI BCTPAUBAEMBIX CHCTEM;

o IIPOrpaMMHBIE CpeJl-
CTBAa, UCIIOJIb3yEMBIE JUISl pas3-
pabOTKH U OTIAAKH MPO-
IpPaMMHOTO 00ecrieueHust
BCTPaMBAaEMbIX CUCTEM;

J NPUHIUIBI TPOEKTHU-
pOBaHUS U pa3pabOTKU
BCTPaMBAEMbIX CUCTEM;

J NPUHIUIBI OTJIATKH
IPOrpaMMHOTO obecreueHus,
HCIOJIb3YEMOTO BO BCTpauBa-
€MBIX CHCTEMAX;

o apXUTEKTYpY Mpoliec-

[IK 4.1.; 11K 4.2.

Temsl pedepaToB

KommiekT 3aanuii i Te-
CTUPOBAHUS

3agaHus 1711 KOHTPOJbHOM
paboThI

Bormpocs! it 3x3amena
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COPHBIX Y3JIOB BCTPAauBaEMbIX
CUCTEM;

J coJiep:KaHue U B3au-
MOCBSI3U ATAMOB MIPOEKTUPO-
BaHHUM BCTPAUBAEMBIX CUCTEM
yIpaBieHUs pealbHOro Bpe-
MEHH.




