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

PEITYBAVMKA BbATAPUA
3amecmHuk-mMuHucmbp Ha obpazobanuemo u Haykama

3ANOBE ]I
Ne PJI 09-4794/29.09.2022 r.

Ha ocnoBanwme un. 131, an. 2, 1. 1 ot 3akona 3a npodecroHaIHOTO 00pa3oBaHue U 00ydYeHue, IpU
CIia3BaHEe M3MCKBaHUATA Ha Wil. 66, ain. 1 U 2 oT AIMUHUCTPAaTUBHONPOILIECYATHUSI KOJIEKC, BbB BPb3Ka
C OCHTYpsIBaHETO Ha OOydeHHeTO Mo ydeOeH mpeamer u 3amoBex Ne PJ[ 09-3893/15.08.2022 r. na

MHUHHUCTDHPA HA O6pa30BaHI/IeTO " HayKaTa

YTBBPKIABAM

yueOHa mporpama 3a cneunduyaa npodecuoHanHa MoJAroToBKa 1o yueOHus mpeJMeT nporpaMmmpane
3a BrpajJilecHl MHKPOKOMIIOTHPHH CHCTEMH — TeOpHs, 32 MPOPEeCHOHATHO HalpaBlieHHEe Koa 523
»EJIeKTPOHHKA, aBTOMATHKA, KOMYHHKAIHOHHA H KOMIIOTHPHA TeXHuKa*, mpodecus kox 523050
» ] €eXHUK HA KOMIIIOTBPHH cHcTeMH*, criennanHocT ko 5230502 ,,KoMmnoTepHu Mpexn* cbriaacHoO

MMPUIIOKCHUCTO.

X
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[Ipunoxenue

MHUHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

YYEBHA MPOT'PAMA
3A CHEIIU®OUYHA ITPOPECHOHAJIHA IIOAT'OTOBKA
no
YUYEBHUSA TIPEIMET
ITPOI'PAMUPAHE 3A BI'PAAEHN MUKPOKOMITIOTBbPHU CUCTEMH
TEOPUSA

YrBbpaena cee 3anosen Ne PJ1 09-4794/29.09.2022 r.

MNMPOPECHUOHAJIHO HAIIPABJIEHHUE:
Kon 523 ,,EnexkTponnka, aBTOMaTHKA, KOMYHMKAIIMOHHA M KOMIIOTbPHA TeXHUKA

MNPODPECHUA:
Koa 523050 ,,TexHuk HA KOMIIOTHPHU CHCTEMHU*

CIIEIIMAJIHOCT:
Kon 5230502 ,,KomnoTbpHu Mpexn‘

Codus
2022 roauna



Knacuopukauyms Ha nHdopmauusTa:
Hugo O, [TLP-WHITE]

I. ObLIO NPEACTABSAHE HA YYEBHATA INIPOI'PAMA

VYyebnara nporpama no yueOHuUsi IpeIMET MPOrpaMupaHe 3a BrpajJleHd MUKPOKOMIIIOThbPHU
CHCTEMHU — TEOPHU, € MPeHA3HAUCHA 3a crienuamHocT ko1 5230502 ,, KoMmioThpHU Mpexu* OT mpode-
cust ko 523050 ,, TexHuK Ha KOMIIOTHPHU CHCTEMH * OT MpodeCHuoHaTHO HarpaBieHue koa 523 ,,Enek-
TPOHHKA, aBTOMAaTHKa, KOMYHUKAllMOHHA U KOMITIOThPHA TEXHUKA .

CopabppikaHueTo Ha yueOHaTa mporpama JaBa Bb3MOXHOCT YUEHUIIMTE J1a T0Jy4aT OCHOBHU 3Ha-
HUS ¥ YMEHUS 32 Ch3/IaBaHe Ha MPOrpamMeH KoJl 32 MUKPOKOHTPOJIEPH, MPOSKTUPAHE U YIIpaBJICHUE Ha
BIPaJicHU MUKPOKOMITIOTHPHU CUCTEMH, MHTEIPUPAHE U U3IOJI3BaHE Ha MOJIXOSIIN PA3BOHHU CPEIH.

OOyueHuneTo no npeameTa ce U3BbPIIBA B MEXKIYNPEeIMETHA BPbh3Ka C H3yYaBaHUTE B OTPACIIO-
Bara nMpod)eCHOHAIHA MMOrOTOBKA MPEIMETH: CIIEKTPOTEXHHUKA, TPATUBHU €JIEMEHTH, aHAIOTOBa CXe-
MOTEXHHKA U U(PPOBA CXEMOTEXHHUKA U BHB B3aUMOBPH3KA C U3y4aBaHUTE B crenupuIHaTa mpode-
CHOHAJIHA MOATOTOBKA MPEIMETH: ONEPAMOHHH CUCTEMH, IIPOrpaMUpaHe, BrpaJeHH MUKPOKOMITIO-
THPHU CUCTEMU, MPEKOBU MTPOTOKOIH U TEXHOJIOTHH.

[TpodecronaHUTE KOMIETEHTHOCTH 110 yUEOHMS MpeaMeT ce (GopMHpaT 4pe3 YCBOSIBAHETO Ha

SHAHUA 3a U3rpaXKAaHCTO U YIIPABJICHHUETO HAa BIrpal€HHU MUKPOKOMITIOTbPHHU CUCTCMH.

II. HEJIM HA OBYYEHHUETO IO YYEBHUA ITPEJIMET

OOyueHueTo no yueOHus MpeAMET MPOrpaMupaHe 3a BrpajeHl MUKPOKOMIIOTHPHHU CUCTEMH
— Teopusi, UMa 3a 1eJ1 YUCHHUIIUTE Ja TPUA00UAT MpodheCuOHATHN KOMIIETEHTHOCTH 3a MporpaMupaHe
3a BrpaJIcHU CUCTEMU.

3a mocTuraHe Ha OCHOBHATA 111 HAa 00YYEHHMETO IO MpeaIMeTa € He0OX0IUMO H3MBIIHEHUETO Ha

CJICAHUTC NMOALEJIH.

3aM03HaBaHE ChC CPEAUTE 3a pa3padoTKa Ha cOPTyep 3a MUKPOKOHTPOJIEPH;

— paboTa ¢ TUIIOBETE JJaHHU W MTPOMEHJIMBH HA MPOTPAMHUS €3HK;

— paboTa ¢ UM(PPOBUTE U AaHATIOTOBU BXOJ0BE U U3XOIH;

— 3aIl03HaBaHE C MOCJIEA0BATEIIHOCTTA OT CTHIIKHM MPH pElIaBaHETO Ha 337a4a;

— Cb3JlaBaHE Ha AITOPUTHM U MPOTPAMEH KOJI;

— 00paboTka Ha mocThIUIATa HHGOPMAITHUS;

— ¢opMupaHe U pealu3upaHe Ha YIIPaBISBAIIN Bh3/ICHCTBHS;

— TpumoOWBaHEe HA 3HAHUS U YMEHUS 3a MPOCKTHUPaHE, MOJISTUPAHE U YIPABICHUE HAa BrPaJIcHN
MUKPOKOMITIOTBPHU CUCTEMHU;

— mOpumoOWBaHE Ha 3HAHUS 3a Pa3MO3HABAHE HA CHENU(UUHUTE U3UCKBAHUS U OCOOCHOCTH Ha

codTyepa, mpeTHa3HAYEH 3a MporpaMUupaHe Ha BrpaJieHd MUKPOKOMITIOTHPHH CHCTEMH;
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— mpuaoOMBaHE Ha 3HAHUS M YMEHHS 32 U3TPaKJaHe Ha MPOCTH aBTOMAaTHYHU YCTPOUCTBA C XKe-
JaHaTta QyHKLHMOHAIHOCT;
— mpuaoOMBaHE HAa 3HAHUS U YMEHHs 33 TECTBAHE U HACTPOIKa Ha BrpaJieHa MUKPOKOMIIOTHPHH

CcHUCTEMA.

III. YYEBHO CBABPKAHUE

1. Pasnpenesnienue Ha y4eOHOTO Bpeme

OO6musAT 6poiil yacoBe Mo yueOHUS NpeMET NPOrpaMHupaHe 3a BrpajeH MUKPOKOMIIOTHLPHHU
CHCTEMHU — TeOPHsl, € ONPEICIICH B TUIIOBUTE yUCOHH TUTAHOBE 32 CIEIHATHOCTTA B CIICIIU(UIHATA TTPO-

(dbecruoHamHa MOATOTOBKA.

Bapuantn Bapmuanrt I Bapmuant I

Bpoii yacoBe Mo THUIOB y4yeOeH MJIaH 18 29

2. Pazjiesn, TeMu U NipenopbYUTeIeH Opoil yacose

Y4eOHOTO ChIbpKAaHUE € CTPYKTYpUPAHO B YeTHPH pa3aesia. 3a BCEKH pa3/iell ca 3alicaHH mpe-
MOpBUUTENICH Opoil yueOHM 4acoBe W TeMHU. YUEOHUTE YacoBE CE Pa3MpeNeisT MO pa3feid U TEMH B
Ha4daJIOTO Ha BCIAKa yqe6Ha roavHa OT YYUTCIIA B 3aBUCHUMOCT OT Bb3MOKHOCTUTC U HHTCPECUTEC HA YUC-
HUIUTE, METOANTE Ha OOy4YeHHE U IJIaHMpaHaTa B YUWIMIIHUSA y4eOeH IUIaH pasiiupeHa mnpodecuo-

HaJIHa IMOATrOTOBKaA.

IIpenopbunTesieH Opoii yacose
Ne HaumMmenoBaHue Ha pa3geauTe 1 TEMUTE
Bapmuant I Bapmuanr I1
1 2 3 4
. |OcHOBHU MOHATHS 2 2
1.1.|Cpenu 3a pazpaboTka Ha coPTyep 3a MUKPOKOHTPOJIEPH
1.2.|3ano3HaBaHe 1 KOHPHUTYpHpaHEe Ha N30paHaTa padoTHA cpea
Il. |OcoGenocTn Ha MPOrpaMHMs €3UK 4 6
2.1.|CtpykTypa Ha nmporpamara. TUIIOBE TaHHHU U IPOMEHJINBU
2.2.| ApUTMETHYHHU | JIOTHYecKH omeparopu. Koncrantu. Yc-
JIOBHU OTEPATOPH U IIUKIN
2.3. | llndpoBu BXOI0OBE M U3XOIH. AHAJIOTOBH BXOJIOBE U M3XO/IN
2.4.| Bpeme u MmaTematuuecku onepatopu. CepuiiHa KOMyHUKAIUS
I11. | IIporpamupane Ha MUKPOKOHTpO.J1epa 8 13
3.1.|Muwuramm ceeroauoau. PWM perynupane. 3axpaHBaHe
3.2.|byronu. TpaH3ucTopu u penera 3a ynpaBjieHUE Ha MOIICH
TOBap
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HaunmenoBanue Ha pa3aejJuTe U TEMHUTE

IIpenopbunTesieH Opoii yacoBe

BapuanTt I

Bapuant I1

2

3

4

. praBHeHI/IC Ha IMOCTOAHHOTOKOBH, CTBIIKOBHU U CCPBOMO-

TOpH

3.4.

Mys3uka u 3By1. [Iuezo-enementu. MIDI ycTpoiicTBa

3.5.

AHaorosu curHaiay. AHaJIOTOBH JaTdviy 3a TEMIIEpATypa
1 OCBCTCHOCT

3.6.

12C, SPI u 1-Wire mmna. I{udpoBu natumuy 3a Temmepa-
typa. CAN muHa

3.7.

N3Bexxnane Ha OykBeHo-mudpoBa uaopmanus — LED u
LCD mucruten

3.8.

Yerene u 3anuc Ha SD kapta u BpHuIeH EEPROM. RTC.
Ethernet Moy ¢ W5100 — Bpb3ka ¢ UaTepHeT 1 LAN

Padora no npoextu

4.1.

OCHOBHH eTanu IIpu pa3pa60TBaHe Ha 3aaHHUCTO. Ananuz
Ha 3aJaHUCTO U YTOUHABAHC Ha H€O6XOIII/IMI/IT€ BXOJHH U
HU3XOJHHU CUTHAJIN

4.2.

C’bS,I[aBaHe Ha aJirOpUTHM. CLS,Z[aBaHe Ha IIpOorpamMeEH Koa

4.3.

Kommwimpane n orcrpaHsBaHe Ha rpelikure. TecTBaHe Ha
roroBaTa Inporpama

4.4,

3anuc Ha mporpamaTa B MUKPOKOHTpOJIepa U IOKyMEHTH-
paHe Ha IIPOEKTa

OBIIl PO YACOBE:

18

29

V.

OYAKBAHM PE3YJITATH OT VYYEHETO
KOMIIETEHTHOCTHA

3HAHUAA, YMEHUA WU

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

TEHTHOCTH.

1. 3uanusd 3a:

— BHJOBCTC CPpCAH 3a pa3pa60TKa Ha MUKPOKOHTPOJICPUTC,

— MO3HAaBaHC U NpUJIaraHC Ha €3UKa 3a IPOorpaMrupaHe Ha MUKPOKOHTPOJICPA;

— TI03HABaHE M MpWJIaraHe Ha KOHKpETHaTa cpejia 3a MporpaMupaHe Ha MUKPOKOHTPOJIEPa;

— uHTepdeiicuTe U MHCTPYMEHTUTE 3a IpOorpaMupaHe Ha BIPaJieHd MUKPOKOMITIOTBPHU CHC-

TEMHU.

2. YMeHusd na;

00paboTBa nocThImiIaTa HHPOPMaIUS;

Cbhb3/J1aBa AJITOPHUTHM U IPOTPaMCH KO 3a PCIIaBaHC HAa KOHKPCTHUTEC 3a/1a4u;
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dbopmupa 1 peanusupa ynpasisBally Bb3ACHCTBHS,

W3II0JI3BA PA3JIMYHU METOJIH 32 YIPABICHUE HA BIPAJICHU MUKPOKOMITIOTHPHH CHCTEMH.
3. KomnerenTHoCTH A
— pa3paboTBa CaMOCTOSATEIIHO HJIU IPYIIOBO MPOCKT IPH U3IOJI3BaHE Bb3MOXKHOCTHTE Ha cpeiaTa

3d Cb3aaBaHC Ha MMPOIrpaMCH KO,

IIPOCKTHUPpa U ylIpaBjisiBa BIrpal€HH MUKPOKOMIIIOTbPHHU CUCTEMHU.

ABTOPCKMU EKHUII!

1. umx. JIro6omupa Brikosa — [Ipodecnonanna ruMHa3us 1O €IEKTPOTEXHUKA M EIEKTPOHUKA
(IITEE), rp. IinoBnuB

2. nnx. Enena JIlununticka — I[II'EE, rp. [TnoBaus

3. mmxk. MBanka SlnkoBa — [Ipodecnonanna rumMHa3Hst IO MEXaHOETEKTPOTEXHUKA M EJIEKTPO-

HUKa, rp. byprac

VYuebHara nporpama € CbIiiacyBaHa ¢ BbHIITHUTE €KCIIEPTH:
1. . ac. a-p unx. Auren JlaneB — YHUBEPCUTET 110 XpAHUTEIHHU TEXHOJIOTUH, rp. [1noBauB;

2. Peruna Y3ynosa — ,,Kaydmnana benrapus EOO/ enx Ko K/I.

VYuebHara nporpama € pazpaboTeHa OT aBTOpCKM ekuIl, copmupan no npoekt BGOSM20OP001-2.014-0001
,,JlolKpena 3a ryanHara cucrema Ha oOydyeHnune™, punancupan ot OnepaTuBHa nporpama ,,Hayka u oOpazoBanue
3a uHTEeNMrenTeH pacrex 2014 — 2020 r., cepunancupana or EBponelickust cbto3 upe3 EBporneiickure cTpyk-
TYPHH M UHBECTUIIMOHHH (DOHJIOBE.
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