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PEITYBAVMKA BbATAPUA
3amecmHuk-mMuHucmbp Ha obpazobanuemo u Haykama

3ANOBE ]I

Ha ocnoBanwme un. 131, an. 2, 1. 1 ot 3akona 3a npoeCHOHAIHOTO 00pa3oBaHue U 00yUYeHUE, TPU
Cla3BaHe M3MCKBaHMATA Ha Wi. 66, aj. 1 U 2 0T AAMMHUCTPAaTUBHOIIPOLIECYaTHUS KOJIEKC, BbB Bpb3Ka

C OcuUrypsiBaHeTo Ha oOydeHueTo o yuebeH mpenmer u 3amoBea Ne P/109-3893/15.08.2022 r. Ha

MUHUCTbpa Ha 00pa30BaHUETO U HayKaTa

YTBBPKIAABAM

ydeOHa Iporpama 3a 0TpacyioBa MNpO(EeCHOHATHA MOArOTOBKA M0 Y4EOHUS MPEAMET e1eKTPOHMKA H
CEH30pPHH CHCTeMHM — y4yeOHAa NMPaKTHKA, 3a cnenuanHoct ko1 4810501 ,,IIporpamupane Ha po6OTH OT
npodecust kox 481050 ,Ilporpamuct Ha pobGoTu™ OT mpodecHoHalHO HampaBieHue kox 481
,»KOMIIIOTBPHU HAyKHU*, ChITIACHO MPHIIOKEHUETO.

VYuebHaTa nporpama Biu3a B cuia oT yuednata 2022/2023 ronuna.
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I. ObBLIO NPEJCTABSHE HA YUEBHATA ITPOI'PAMA

VYuebHara nporpama 1o eJeKTPOHHKA U CEH30PHHU CHCTeMHU — y4e0HA NPaKTHKA, € IIpeIHa3Ha-
gyeHa 3a cnernuanHoct kox 4810501 , IIporpamupane Ha podotu™ ot mpodecus kox 481050 ,,IIporpa-
MHUCT Ha poOOTH OT npodecuoHaIHO HanpasiaeHue koA 481 ,,KommoTepar HAyKH*.

[Iporpamara e pazpaboTeHa B CbOTBETCTBHE C AbpKaBHUSA 00pa3oBaTeieH CTaHIapT 3a MPHUI00U-
BaHE Ha KBanM(pukanus mno npogecusra , JIporpamuct Ha podotu*. OOy4eHHETO MO MpeaMeTa ce n3-
BBpIIBA BB B3alMHA BPb3Ka C MPEIMETH OT OTpacioBara U cnenuduuHara npodecruoHasHa moaro-

TOBKa.

II. HEJIM HA OBYYEHUETO 1O YYEBHUSA ITIPEJMET

OcHoBHa 11e)1 HA O0YYEHHETO MO MPEAMETa € YUYSCHUIIUTE Ja MPUAOOUAT 3HAHUS U YMEHHS 3a
paboTa cbc pOOOTH U MEXATPOHHU CHUCTEMHU..

3a mocTUraHe Ha OCHOBHATA 1€ Ha 00YYEHHETO MO €EKTPOHUKA U CEH30PHU CUCTEMH — yueOHa

IIPpaKTHKa, € HGO6XOI[I/IMO U3I'BJIHCHUCTO HA CIICAHUTC ITOALICIIN

pUI00MBAHE HA 3HAHUS CIIEKTPOHHHUTE CXEMH B POOOTHKATA;

— 3armo3HaBaHe ¢ OCHOBHUTE MU(POBU CXEMH - JIOTUICCKH CXEMH, TPHTEPH,

— npuaoOMBaHe Ha MO3HAHUSA 32 MUKPOIPOIIECOPUTE U MUKPOKOHTPOJIEPUTE;

— mnpunoOuBaHe HA 3HAHUS U YMEHHs 32 padoTa ¢ pa3InyHU BXOJHO-U3XOIHU HHTEpdelicy;

— mnpunoOvBaHe HA YMEHHS 3a TPOSKTHUPAHE Ha eNEKTPOHHH CXEMH,

— mnpunoOvBaHe HA YMEHHsI 3a MTPOSKTHUPaHE Ha TIEYaTHH TUTATKY,

— YCBOSIBaHE Ha 3HaHWSA M yMEHHS 3a padoTa C pa3IU4HMU EJIEKTPOHHH CEH30pH, CEH30pHaTa
cxeMmorexauka n IoT;

— 3aM03HaBaHE C OCHOBHUTE TOKO3aXpPaHBAIIH CXEMHU;

— npuaoOvBaHe Ha 3HAHMS 3a OaTEpUNUTE U ABTOHOMHUTE CUCTEMU 32 3aXpaHBaHE;

— mpuaoOvBaHEe HA 3HAHMS 3a YIIPABJICHUE HA IBUTATENIM U €JIEKTPO3a/IBIKBAIIA MEXaHU3MH,

— 3amo3HaBaHe C TEXHOJIOTMUTE 3a OCUTypsBaHEe Ha O€30MacHOCT W EIeKTPOMarHUTHA

CbBMCCTUMOCT IIPpHU MPOCKTHUPAHC HA CJIICKTPOHHKA.

III. YYEBHO CbABPKAHUE
1. Paznpenesienne Ha y4eOHOTO BpeMe
OO6mumsaT Opoii YacoBe MO y4eOHUS TIPEAMET € ONMPEACIICH B TUIIOBUTE y4eOHU TUTAHOBE 33 CHOT-

BE€THATa CIICHUAJIHOCT B OTpacjioBaTra HpO(l)eCI/IOHaJ'IHa IIOATOTOBKA.
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2. Pa3nenn, TeMH U npenopb4nTeieH Opoii yacose

VY4eOHOTO ChIbpKaHUE € CTPYKTYpupaHo B 7 (cemeM) pa3iena. 3a BCEKH pa3jiell ca 3aluCcaHu
IpernopbUnTeNicH Opoil yueOHN YacoBe M TeMH. YUEOHUTE YacOBE C€ pasIpeiesIAT M0 pa3aesii U TEMU B
HAyYaJ0TO Ha BCsKa yyeOHa roiMHa OT YYHUTENs, B 3aBUCHUMOCT OT Bb3MOXKHOCTUTE M MHTEPECUTE Ha
YUEHUIIUTE, METOIUTE Ha 00y4eHHUE U IUIaHMpaHATa B yUWJIMLIHUS y4eOeH IUIaH pa3imMpeHa npodecu-

OHaJIHa IMoAT0TOBKA.

IIpenopbunTesieH
Ne HanmeHoBaHHe Ha pa3jeInTe H TEMHUTE o
Opoii 9acose
1 2 3
. |Enextponnu cxemu B poOotuxkara. [luppoBu m anajsorosm 5
CXEeMH - IPHJIOKEHHUS.
1.1. | AHanoroBu cxemu B poOOTHKATa - IPUMEPH U pPEANU3aLuU
1.2. |HudpoBu cxemu B poOOTHKATA - TPUMEPH U PeaTH3aIiN
Il. |CbBpeMeHHM MHKPOKOHTpOJepHH Miatdopmu. PaGora c 6
ApayuHo
2.1. |3ano3naBane ¢ 8-0MTOBa MUKPOKOHTpOJIEpHa IutaThopma ApynHO
2.2. |KomyHukanmoHHH HHTepdelicH Ha maTdhopmara ApIyuHoO
2.3. | Ympasnenue nuppoBU U aHAJIOTOBHA TOPTOBE
2.4. |Pabora cbe cepmifHn KoMmyHuKanuonHu uaTepdeiicu - UART, 12C,
1-WIRE
1. |[IpoexkTHpaHe Ha eJEeKTPOHHM CXeMH M MNEYATHH MJIATKH. 8
Padora cbe copryeprust naker KiCAD
3.1. |3ano3nHaBane cwe codryeprus maker Kicad
3.2. |Cp3naBaHe Ha €JIEKTPOHHU CXEMHU
3.3. |lIpoexkTupaHe Ha ne4aTHU MJIATKH
3.4. | Texnonoruu 3a HacHIIaHEe HA ICUYATHH TUTATKA
IV. |Enextponnu censopu u loT 6
4.1. |OcHOBHU BUIOBE CEH30pU
4.2. |Pabota ¢ Wi-Fi u Bluetooth 6e3xuunu uHTEpdCLiicn
4.3. |M3mepBaHe TapaMeTpWTEe Ha OKOJIHATa cpeia ¢ Iuiatdopmara
ApayuHo
V. |Toxko3axpaHBamu CcHCTeMH. ABTOHOMHH CHCTeMHM 34 2
3aXpaHBaHe
5.1. |Bunose Toko3zaxpanBanus. [IpakTuuecku cxemu
5.2. |BunoBe Oarepun. Ilpaktmueckm ocOeHoctu. TexHuka Ha
6e30macHoCT
5.3. |Cucrema 3a yrpaBJieHHE Ha 3aXpaHBAHETO Ha MOOHIICH pOOOT
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IIpenopbunTenexn
Ne HaunmeHoBaHue Ha pa3fenuTe U TeMHTe o
Opoii yacoBe
1 2
V1. |YnpaBJ/ieHue Ha IBUTATEJU U €JIEKTPO3aIBHUKBAIIM MEXaHU3MHU 4

VYnpaieHue Ha MOCTOSHHOTOKOB MOTOp ¢ PWM curnan

Perynupane na o6opoture Ha DC MOTOp - OTBOpEHa cxema

Perynupane na o6oporure Ha DC motop ¢ PID perymnarop

VIIl. |be3onmacHOCT W  eJeKTPOMATHMTHA  CbBMECTHMOCT B 1
€JIeKTPOHUKATA

HpaKTI/ILIeCKI/I CXEMHU 3a 3al1rTa OT IIPCHAIPCIKECHUA

HpaKTI/I‘IGCKI/I CXCEMHU 34 3a1IuTa OT CIICKTPOMAIrHUTHU CMYILICHUA

OBII MPENOPHYETEJEH PO YACOBE: 29
IV. OYAKBAHM PE3YJITATH OT VYYEHETO - 3HAHHUS, VYMEHUA U
KOMIIETEHTHOCTHU

1. 3nanmus 3a:

— EeJICKTPOHHHUTE CXeMHU B pOOOTHKATA,

— OCHOBHUTE ITU(GPOBU CXEMH - TIOTUIECKU CXEMH, TPUTEPH;

— MHUKPOITPOLIECOPUTE U MUKPOKOHTPOJIEPUTE;

— EJIEKTPOHHH CXEMHU;

— TICYATHM IIJIaTKH,

— ceH3opHata cxemorexHuka u [oT;

— OCHOBHMTE TOKO3aXpaHBallll CXEMU;

— OarepunTe 1 aBBTOHOMHHTE CHCTEMH 32 3aXpaHBaHE,

— TEXHOJIOTUUTE 3a OCHIypsiBaHE Ha O€30MacHOCT U ENEeKTPOMAarHUTHA CHBMECTUMOCT IMIPH

MIPOEKTUPaAHE Ha EIEKTPOHUKA

2. YMeHus aa:

— paboTu ¢ pa3IMYHU BXOJAHO-U3XOJIHU UHTEpdelicy;

— MPOEKTUPA CIIEKTPOHHH CXEMH,

— TMPOEKTUpA MeYaTHU TUIATKH,

— paboTu ¢ pa3IMyHM €IeKTPOHHU CEH30PH, CEH30pHaTa cxemoTexHuka u [oT;
— pa3duTa TOKO3aXPaHBAIIN CXEMHU,

— IIO3HaBa BUJOBCTC 6aTep1/H/1 ¥ aBTOHOMHH CHUCTEMHM 34 3aXpPaAHBAHE,
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pabotu ¢ Wi-Fi u Bluetooth 6e3:xuunu unrepdeiicy;

yihpaBJisiBa ABATATCIIM U CIICKTPO3aABHIKBAII MEXAHU3MU - ITOCTOSIHHOTOKOB MOTOp C PWM

CHUTHAI,

IMO3HaBa CJICKTpHUYCCKara 0e30IMacHOCT U CIICKTpOMaroiuTHa CbBMECTUMOCT Ha CJICKTPOHUKATA.

. Komnerentnocru ga:
CaMOCTOSITEIIHO aHAJIU3UPa EJIEKTPOHHU CXEMU;

CaMOCTOATCIIHO HaMHpa U CC 3all03HaBa C KaTaJIOKHA HH(bOpMaL[I/ISI 3a CJICKTPOHHU CJIICMCHTU U

CXEMU,
CaMOCTOSITEJIHO YITPaBJISIBA IBUTATENIN U €JIEKTPO3aABIKBAILIA MEXaHU3MH,

HaMHpa pCHICHUA 3a 0e30MmacHoOCT U CJIICKTPOMAriuTHa CbBMCCTUMOCT Ha CJIICKTPOHHKATA.

ABTOPCKH EKHUIT
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. ipod. 1-p Anna Jlekoa, MHCTUTYT 11O poboTHKa - BAH

. gou. a-p. Aeryct UBanos, MuctutyT no podotuka - BAH

. motl. 1-p. Anexkcanabp Kpbere, MucTuTyT Mo podotnka - BAH
. po. n-p Mean YaBgapos, MHCcTUTYT 1O poboTHKa - BAH

. non1. 1-p CHexxana KoctoBa, UncTuTyT 1o po6otuka - BAH

. a-p uwk. ['eopru Anrenos, MactutyT no poboruka - BAH

. 1-p uwk. SAcen Ilayncku, MuctutyT no podotuka - BAH

. Mar. I[aHI/IeJ'Ia Ilenpamiena, HpO(I)eCI/IOHaJ'IHa THUMHAa3us 10 KOMIIIOTHPHO NPOTrpaMUupaHe U HHO-

Banuu, byprac

. Mar. [lanauna CramaroBa, [Ipodecronanna rumHa3us o KOMIIOTHPHO NMPOrpaMUpaHe U UHO-

Baumu, byprac



