KnacuouKkauma Ha nHpopmauusTa:
Hueo O, [TLP-WHITE]

PEITYBAVMKA BbATAPUA
3amecmHuk-mMuHucmbp Ha obpazobanuemo u Haykama

3ANOBE ]I

Ha ocnoBanwme un. 131, an. 2, 1. 1 ot 3akoHa 3a npoecHOHAIHOTO 00pa3oBaHue U 00ydYeHue, Ipu
Clia3BaHe M3MCKBAaHUATA HA WI. 66, ann. 1 u 2 0T AJMUHUCTPATHBHONPOLECYaTHHS KOJIEKC, BbB BPb3Ka
C OCHT'YpsIBAaHETO Ha 00y4eHuero mo yueden mpeamer u 3amosen Ne PJ109-3893/15.08.2022 r. Ha mu-

HUCTBHPA HAa 00Pa30BAHUETO U HAyKaTa

YTBBPKIABAM

y4yeOHa mporpama 3a crnenuduyuna npodecruoHamta MmoAroToBKa mo yuyeOHus npeaMeT MporpaMmupaHe
3a BrpajieHl MUKPOKOMIIOTHPHH CHCTEMHU — TeopHs, 32 MPOPECHOHATHOTO HampaBeHUue Koa 523
»EJIeKTPOHUKA, ABTOMATHKA, KOMYHHKAIMOHHA U KOMIIOTBPHA TeXHUKa*, npodecus koa 523050
» T€XHMK HA KOMIIOTBPHH cucTeMn*, criennanHoct ko 5230502 ,,KoMnoTbpHUA MpeKH* ChIIIACHO
MIPUIIOKECHUETO.

VYuebHara mporpamMa Biin3a B cuiia ot yueoHara 2022/2023 roauna.
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[Ipunoxenue

MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

YYEBHA ITPOI'PAMA
3A CHEIIU®OUYHA ITPOPECHNOHAJIHA ITOAT'OTOBKA

j1(0;
YUYEBHUA ITIPEIMET
IMPOI'PAMUPAHE 3A BIPAJEHN MUKPOKOMIIIOTHPHU CUCTEMMHA
TEOPUS
Yreoprena cbe 3amoBeqs Ne PILO9-......oooiiiiiiiieie 2022 .

IMPO®PECHUOHAJIHO HAITPABJIEHHUE:
Kon 523 ,,EnekTponnka, aBTOMaTHKAa, KOMYHHKAIIMOHHA H KOMIKOTBPHA TeXHUKa*

MNPOD®ECHA:
Koa 523050 ,,TexHuK HA KOMIIOTHPHU CUCTEMH*

CIIEIIMAJIHOCT:
Kon 5230502 ,,KomnoTbepHu Mpexu‘

Codus
2022 roanua
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I. ObBLIO NPEJCTABSHE HA YYEBHATA ITPOI'PAMA

VYyebHara nporpaMa o nporpaMupane 3a BrpajieHd MUKPOKOMIIIOTbPHU CUCTEMH — TeOpHS,
€ IpeHa3Ha4YeHa 3a creuaTHOCT Ko 5230502 ,, KommroTepHU Mpexku ™ oT ipodecus kox 523050 ,, Tex-
HUK Ha KOMITIOTBPHH CUCTEMHU " OT PO eCUOHAIHO HanpaByieHue ko 523 , EnexkTpoHnka, aBToMaTHKa,
KOMYHHKAI[MOHHA U KOMITIOTbPHA TEXHUKA™.

CopabppikaHueTo Ha yueOHaTa rporpama JaBa Bb3MOXHOCT YUEHUIIMTE Ja IoJlydaT OCHOBHU 3Ha-
HUS ¥ YMEHUS 3a Ch3/laBaHE Ha IPOrpaMeH KOJl 32 MUKPOKOHTPOJIEPH, MPOSKTUPAHE U YIIpaBJICHUE Ha
BIPaJicHU MUKPOKOMITIOTHPHH CUCTEMH, MHTEIPUPAHE U U3IOJI3BaHe Ha MOJIXOSIIN PA3BONHU CPEIH.

OO0yueHuero Mo npeaMeTa ce U3BbPILBA B MEXIYIIPEIMETHA BPb3Ka C H3yYaBaHUTE B OTPAciioBa
MOJrOTOBKA MPEIMETH: €JIEKTPOTEXHUKA, TPAJAUBHU €JIIEMEHTH, aHAJIOTOBa CXEMOTEXHUKA U Iu(ppoBa
CXEMOTEXHHUKA U BHB B3aMMOBPBH3Ka C M3yYaBaHUTE IO CHCIMPUIHA ITOATOTOBKA MPEAMETH: Orepa-
LMOHHU CHUCTEMH, MPOrpaMUpaHe, BrpaJeH! MUKPOKOMIIIOTBPHU CHCTEMH, MPEKOBU MPOTOKOIU H
TEXHOJIOTHH.

[TpodecrnonaHUTe KOMIETEHTHOCTH 110 YUEOHWMsS MpeaMeT ce (hopMHpaT 4pe3 yCBOSIBAHETO Ha
3HAHUS 33 U3TPAXKIAHETO U YIIPABJICHUETO HA BIPaJICH MUKPOKOMITIOTEPHU CUCTEMHU.

Y4eOHOTO ChIbpKaHUE B IpOrpamara € CTpyKTypUpaHo B YETUPH pa3iena.

II. HEJUA HA OBYYEHHUETO 1O YYEBHUS NTPEIMET

OOyyenuero no npeaMera uMa 3a Led YYEHHIUTE Ja NPUAoOUsST NpodecHOHaTHN KOMIIETEHT-
HOCTH 3a IIPOrpaMUpaHE 3a BIPaJICHN CUCTEMH.

3a mocTUraHe Ha OCHOBHATa L€l Ha 00y4YEeHUETO MO MpeMeTa MporpaMupaHe 3a BrpaJjeHH MUK-

POKOMITIOTBPHU CUCTEMU € H€O6XO}II/IMO M3IIBJIIHECHUETO HA CICAHUTE MOALEIN.

3aIl03HaBaHe ChC CPEeIUTe 3a pa3paboTka Ha COPTyep 32 MUKPOKOHTPOJIEPH;

— paloTa c TUIIOBETE IaHHU U IPOMEHJIMBU Ha MPOTrPAMHUS €3HK;

— pabora ¢ HuPpPOBUTE U aHATIOTOBH BXOJI0BE M U3XO/IH;

— 3aro3HaBaHe C MOCJIEAO0BATEIIHOCTTA OT CTHIIKH MPH PEllIaBaHEeTO Ha 33/1a4a;

— Chb3/1aBaHE Ha aITOPUTHM U MPOTpaMeH KO,

— 00paboTka Ha mocThIMIAaTa HHPOPMAITHS;

— (¢opMupaHe U peaTu3rpaHe Ha yIpaBJIsBaIly Bb3ICHCTBUS,

- HpI/I)IO6I/IBaHe Ha 3HAaHWA U YMCHUA 3a IPOCKTUPAHEC, MOACITUPAHE U YIIPABJICHUC HA BIrpaJCHU
MUKPOKOMIIOTEPHH CUCTEMHU;

— mpuoOWBaHe Ha 3HAHUS 32 pa3M03HaBaHE Ha CIICITU(PUIHUTE U3UCKBAHKS U 0COOCHOCTH Ha cO(-

Tyepa, MpeHa3HA4YeH 3a MPOrpaMHUpaHe Ha BrPaIeHH MUKPOKOMITIOTHPHU CUCTEMU;
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— INpuaoOMBaHE HA 3HAHUS U YMEHUS 32 U3TPakJaHe Ha IPOCTH aBTOMAaTUYHM YCTPOICTBA C XKela-
HaTa (yHKIIMOHAIHOCT;
— InpuaoOMBaHE Ha 3HAHMS U YMEHMS 3a TECTBAHE W HACTPOMKa Ha BrpaJieHa MUKPOKOMIIOTbPHU

CHUCTEMA.

III. YYEBHO CBABPKAHUE

1. Paznipenesienne Ha y4eOHOTO Bpeme

OO6musAT 6poiil yacoBe Mo yueOHUS NpeMET NPOrpaMHupaHe 3a BrpajeH MUKPOKOMIIOTHLPHHI
CHCTEeMH — TeOpHsl, € ONPE/ICIICH B TUIIOBUTE yUeOHU IJIAHOBE 32 ChOTBETHATA CIEIIMAIHOCT B CIICIIU-

¢uaHaTa npohecuoHaNIHa TOATOTOBKA.

Bapuantn Bapmuanrt I Bapmuant I

Bpoii yacoBe Mo THUIOB y4yeOeH MJIaH 18 29

2. Pa3nenn, TeMd M penopbyuTe/IeH OPoii yacoBe

Y4eOHOTO ChIIbpKAHUE € CTPYKTYPUPAHO B YeTHPHU pasjieia. 3a BCEKU pasJiell ca 3alicaHy 1pe-
nopbpuMTeENIeH Opoil yueOHHM yacoBe U TEeMH. YYEOHHUTE 4acoBE CE pasNpeAecssaT MO pa3feiud U TEMU B
Ha4dyaJIOTO Ha BCsIKa yqe6Ha roagHa OT Y4YHMTCII, B 3aBUCUMOCT OT Bb3MOKHOCTUTC U MHTCPECUTC Ha
YUEHHIIUTE, METOJIUTE Ha 0OyYeHHUe U MJaHUpaHaTa B yUWIMLIHUA yueOeH IJ1aH pa3liupeHa npogecu-

OHaJIHa MMoAT0TOBKaA.

Bapuanr | Bapuanr |1
Ne HaumeHoBaHue Ha pa3genuTe U TeMHTE MpenopbunTenen | [IpenopbunTtenen
Opoii yacose Opoii yacoBe
. |OcHOBHU MOHATHSA 2 2
1.1.|Cpenu 3a pa3paboTka Ha coPTyep 3a MUKPOKOHTPOJIEpH
1.2. | 3ano3HaBaHe 1 KOHQUTYprpaHe Ha u30paHaTa paboTHa cpesia
Il. |OcobenocT Ha IPOrPaMHUS €3UK 4 6
2.1.|CrpykTypa Ha mporpamata. TUIIOBE TaHHHU U TIPOMEHJINBH
2.2.| ApuTMeTHYHHU U Joruyecku omepartopu. Koncrantu. Yec-
JIOBHH ONIEPATOPU U LIUKIH
2.3. | llndpoBu BX0m0BE 1 U3XOI1. AHAJIOTOBH BXOJIOBE U M3XO/IU
2.4.| Bpeme u MaTematuuecku onepatopu. CepuiiHa KOMyHUKAIUS
I11. | IIporpamupane Ha MUKPOKOHTpOJIepa 8 13
3.1.|Muramwm cBeroguoaun. PWM perynupane. 3axpaHBaHe
3.2.|byronu. TpaH3ucTopu u penera 3a ynpaBjieHUE Ha MOIICH
TOBap
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HaumenoBaHnue Ha pa3aeauTe u TeMuTe

Bapmuanr |

Bapwuanr |1

IIpenopbunTenen
Opoii yacoBe

IpenopbunTenen
Opoii yacoBe

3.3.

VrpapieHue Ha MOCTOSIHHO-TOKOBH, CTBIIKOBU U CEPBO
MOTOpHU

3.4.

Mys3uka u 3Byn. [Iuezo-enementu. MIDI ycTpoiicTBa

3.5.

AHaNOroBU CUrHAIM. AHAJIOTOBU JATYHIIU 32 TEMIIepaTypa
U OCBETEHOCT

3.6.

I2C, SPI u 1-Wire mmuua. LludpoBu gaTuuny 3a Temrepa-
typa. CAN muHa

3.7.

N3Bexnane Ha OykBeHo-1uppoBa uHpopmanus — LED u
LCD pucmien

3.8.

UYerene u 3anuc Ha SD kapra u BpHIIeH EEPROM. RTC.
Ethernet moxyn ¢ W5100 — Bpb3ka ¢ MuTepuer u LAN

Pa6ora no mpoekTn

4.1.

OCHOBHH eTanu Ipu pa3pa60TBaHe Ha 3a1aHHUCTO. Ananuz
Ha 3aJaHUCTO U YTOUHABAHC Ha HGO6XOIII/IMI/ITC BXOJHH U
HU3XOJHHU CUTHAIN

4.2.

Cp3naBane Ha anroputrbM. Ch3/1aBaHe Ha IPOTrPAMEH KOJ

4.3.

Kommnunupane u orctpaHsBaHe Ha rpemikuTe. TecTBaHe Ha
roroBaTa rnporpama

4.4,

3anuc Ha mporpamaTta B MUKPOKOHTpPOJIEpa U JTOKyMEHTHU-
paHe Ha ITPOEKTa

OB MPENIOPHYUTEJIEH BPO YACOBE:

18

29

V.

OYAKBAHM PE3YJTATH OT VYYEHETO
KOMIIETEHTHOCTH

—  3HAHMUS,

YMEHUA H

B pesynTaT oT 00yueHneTo y4eHUKbT TPSOBa Ja MPUTEkKaBa CIACAHUTE 3HAHUS, YMEHUS U KOMIIE-

TCHTHOCTH:

1. 3uanusd 3a:

— BHJIOBETE CPE/H 3a pa3pabdoTKa Ha MUKPOKOHTPOJIEPUTE;

— IMO3HABAHC U IpUJIaraHe Ha €3UKa 3a IporpaMrupane Ha MUKPOKOHTPOJICpA,

— TIO3HABaHEC U IIpUJIaraHe Ha KOHKPETHATa Cpelia 3a MporpaMmMpane Ha MUKPOKOHTPOJIEPa,

— IIO3HaBa HHTCp(I)CﬁCHTC U MHCTPYMCHTHUTC 3a NIPOrpaMUpaHC Ha BIrpaiCHU MUKPOKOMITIOTbPHU

CHUCTCMU.

2. YMenus aa:

— Cb3AaBa AJITOPUTHM U IMPOrpaMEH KO/ 3a pCIIaBaAHC HaA KOHKPCTHUTEC 3a1a4U;

— 00paboTBa nocTenuiIaTa HH(GOpMaLKs;
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dopmupa 1 peannuzupa yrpasisBally Bb3ACHCTBUS;

M3IT0JI3BA PA3JIMYHN METOJIU 32 YIIPABJICHHUE Ha BrPAJICHH MUKPOKOMITFOTBPHH CUCTEMHU.
3. KomnerenTHoCTH A
— pa3paboTBa CaMOCTOSATEIHO WM TPYIIOBO MPOEKT KAaTO MU3I0JI3Ba Bh3MOKHOCTUTE Ha CpejiaTa 3a

Cbhb3/1aBaHC Ha IIPOIrpaMCH KO,

IIPOCKTHPA U yIIpaBjIsiBa BIrpai€cHU MUKPOKOMIIIOTbPHU CUCTEMU.

V. ABTOPCKHU EKUII

YyeOHaTta mporpama e pazpaboTeHa OT aBTOPCKH eKull, chopMupan mo npoekr BGOSM20P001-
2.014-0001 ,,ITonkpena 3a ayanHara cucreMa Ha oOydyeHue", ¢uHaHcupan or OnepaTuBHa mporpama
,Hayka u oOpa3oBanue 3a unrenurentes pactex’ 2014 — 2020 r., cehunancupana ot EBponeiickus
cbt03 upe3 EBponeiickure CTpYKTYpHU ¥ HHBECTULIMOHHU (POHIOBE:

— unKk. JIrobomupa Beiakosa — I1I" o enekTpoTeXxHUKa U eIeKTpOHUKa — rp. [11oBuB;

— wunX. Enena JluHuniicka — 1" o eslekTpoTexXHUKa U eeKTpOHUKa — rp. I1nosaus;

— uHX. MBanka fIHkoBa — 1" o MeXaHOENEKTPOTEXHUKA U €JIEKTPOHUKA — I'p. byprac.

VYyeOHaTa nporpama e ChbriacyBaHa ¢ BHHIIHUTE €KCIIEPTH:

— @I ac. A-p. uHXK. AHren /laHeB — YHUBEpCUTET [0 XpaHUTEIHHU TEXHOJIOTHH, Tp. [110B11B,;

— Peruna Y3ynosa —,,Kaydnann bearapus EOO/ enn Ko KJI*.



