CTpyka (HasuB): MALUVHCTBO U OBPAJJA METANA

3aHuMake (Ha3uB): TexHuyap MexaTpoHuKe

Mpeamer (HasuB): N3BOPHW: MPOrPAMABW/THW NOTMYKN KOHTPONEPU (MNJIK)

Onuc (npeamerta): Ctpyynm (0+2)

Mogayn (Hacnos): Arduino UNO - FLProg

fatym: Anpun, 2023. roguHe LWndpa: PefHu 6poj: 01

Cepxa

Cagpxajn koju ce obpahyjy y okBupy Moayna ocnocodsbasajy yueHuKe fa CTEKHY 3Hatba, BjelTMHE U CTABOBE O pa3BojHOj nnaTdopmu Arduino kao
nporpamaduaHoM N0TUYKOM KOHTPONEpY, Te ynoTpedu nporpamckux jesnka geduHncanux ctangapauma IEC 61131 -3 3a nporpamupare Arduina.

Cneuujanuu 3axtjeBu | Mpeaycnosu

OCHOBHa 3Hata M3 HacTaBHUX npefmeta OCHOBE €NeKTPOTEXHUKE W eNeKTpoHUKe 1 n 2, ENeKTpoMOTOPHM NoroHn 1 n 2, NMHeymaTcko W pefiejHo ynpas/bakbe,

MpakTuyHa HacTasa Tpehu paspes, Mporpamaduntu nornykn koHTponepu (MJK).

Unmesu

Ocnocob/baBatbe yueHuka fa caMocTanHo noBeayje, Nnporpamupa, nposjepaea, v nogelwasa Arduino UNO, y3 peannsauunjy KOMyHUKalmje ¢ pasHoM neputepnjom
n oneparepom (HMI) npeko TekcTyanHux nopyka (MeHuja) Ha gucnnejy.

Teme

1. Arduino UNO u Arduino IDE
2. OcHoBHUW enemeHTU nNporpama FLProg
3. YnpaB/bate gucnniejuma

Ncxoam yyewa

Tema 3Hama | BjewTunHe | JInyHe KomneTeHuuje CmjepHuLe 3a HacTaBHUKe
YYeHUK je cnocobaH pa:
1. Arduino UNO u 0bjacHu ocHoBHE pacnosHaje - CaBjecHo, 0A4roBOPHO, HacTaBHuK he;
Arduino IDE Avnjenose pasBojHOr nojeguHe ypeaHO 1 NpaBoBPEMEHO

oKpyxetra Arduino
UNO unu cnnuHor,

nosHaje yHkuuje
nojeAuNHUX Lujenosa
copteepa Arduino
IDE,

no3Haje OCHOBHe
(DyHKLMje 1 KOMaHAe
nporpama FLProg
WAn cnnyHor
(Arduino PLC nnn
OpenPLC),

no3Haje 0CHOBHY
nepuepunjy Arduino

komnoHeHeTe Arduino
pa3BOjHOr OKpPYXeta,
kopucTu ce
copteepom Arduino
IDE 3a nporpamupame
MUKPOKOHTpO/epa Ha
Arduino UNO,
kopucTtu ce
cotBepom FLProg 3a
nucawe nporpama 3a
Arduino UNO FBD -
unn Ladder
NPOrpamckuM je3nKom,
cnaja Tactep Ha

o6aB/ba NoBjepeHe

nocnose,
equKkacHo nnaHupa

opraHusyje spujeme,
NCMOJbY NO3UTMBAH 0[HOC
npema 3Hauajy
cnpoBofjewa nponuca u
cTaHfapaa koju Baxe y

cTpyum,
Ncnosbu NO3NTUBAH OfHOC

npema 3Hauajy
(DYHKLNOHAMHE N TEXHUYKE
WCMPaBHOCTM MallKHa,

- NPUNPEMUTU WeMe, NaHOe W npeseHTaumje
koje he KOpMCTUTKN y pagy Kako 6u
06e36unjeMo fa y4yeHuuu Ha jegHocTaBaH
HauyuH 0BNajajy cagpxajuma kKoju ce
obpanyjy,

- KOPWUCTMTKM NpUMjepe N3 npakce npu
ob6jalltaBaty,

- KOPWCTUTM PacnofioKuBe TEXHUYKE
MOTyhHOCTM KOjUM LIKONA pacnonaxe 3a
peanu3auujy HacTaBHWUX cafpxaja,

- U3BpWMTK 0aabup 3agartaka Tako fa OHu
Oyny Be3a npakce U TEOPWjCKUX 3HAkA,

passojHor YHUBEP3anHy nnody : : - CUCTeMaTU4HO W NOCTYMHO U3BPLINTK 06pa

OKpYXetba, kopuctehu Pull-UP u ypehaja n anata koje Ty P paay
no3Haje 0CHOBHE Pull-Down 0TnopHuUK. KOPUCTM NpK 06aB/batby HAcTaBHor caapxaja,

eNeKTPOoHCKe nocna, - opabpaHnu cagpxaju Tpeba fa omoryhe

KOMNOHEHTEe "
nomMarana

ncnosbn /bybasHocCT,

YUYEHULMMA CTULAbE TPajHUX 3Hakba,




(yHuBep3anHa
nnova, OTNOPHMKA,
LED,

noTeHymomerTap,
TacTep).

2. OCHOBHM ynosHaBare ¢ peanusaumja
efleMeHTH OCHOBama dnnukamwa jeaHe
nporpama FLProg nporpammpama anoge,

Arduino pa3BojHor ynoTtpeda tactepa,
OKpyXera peanu3aumja
kopuctehu FBD XMuraBua,
nporpamupare NCnuTUBaEe

nomohy nporpama
FLProg.

(DYHKLNje OCHOBHMX
NOTUYKMX Kona,

peanusaumja
CTENEHNWHOT
aytomara,

peanusaumja
cemacgopa,

peanusaumja
cemachopa ¢ TacTepom
3a njellake.

3. YnpaBmawe
jucnnejuma

nojam PWM
ynpas/bama,
camocTasHo
Kpenpare HOBNX
FBD enemeHara,
nosHaje
KapakTepucTnke u
lweme crnajamwa:
RGB auoge,
MaTpuyHOr
aucnneja 8x8,
SHIFT peructpa
SN78HC595,
Apajsepa 3a
MaTpUYHKM gucnne;
MAX7219,

jeaHountpeHor 7-

CermMeHTHOr
aucnneja,

yeTBepouudpeHor

7-CEerMeHTHr
aucnneja,

peanusaumja LED ¢
perynayujom jaumHe
OCBjeT/bEHOCTH,
TacTepu ¢ 4BOjHOM
(PYHKLMjOM,
Kpenpate
Hepoctajyhux FBD
enemeHara,
reHepucare
CBjeTnoCTM
npou3BosbHe doje
ynotpedom RGB
anoge,
npuKasuBare Canke
Ha MaTpU4YHOM
aucnnejy 8x8
kopucTehn LUPEKTHO
ynpas/rbate, Te
poctynHe SHIFT
perucrpe,
npuKasnBamwe
dpojeBa Ha
jegHoundpeHom 7-

KOMYHWNKaTUBHOCT,
HEHaMeT/bUBOCT U
(hNeKCMOMIHOCT Y 0fHOCY
npema capagHuunma,
OAT0OBOPHO pjelwasa
npobneme y pagy,
npunarohasa ce
npomjeHama,

NCNO/bU NO3UTUBAH OLHOC
npema npogecuoHasnHo -
eTUYKNM HopMama u
BpWjefHOCTUMA,

NCNOsbYU MHULN]jATUBY W

npeay3nM/bUBOCT,
NCNO/bYU Xesby U BOJbY 3a
ycaBpllaBateM y CTpyLM 1
LjeNOXMBOTHUM YUYEHEM,
nokasyje nodpy pagHy
CNPETHOCT, MOTOPUYKY
koopauHauujy, nma godap
CNyx v BUA,

ncnosbasa of/NuHy
CNocobHoCT 3a
pasymujeBare C0XEHNX
TEXHONOLIKMX CTPYKTYpA,
cucTeMa, ypTexa u
WHopmaumja,

ncrnosbaBa Cnoco6HOCT
caMmocCTa/lHOT pjellaBatba
npo6rema n caMmoCcTanHoCT

y pagy.

BjELIJTVIHa N HaBKKa.




- RTC mogyna CErMEHTHOM Aucnnejy,
(Real-Time - npukasmBame
Clock), BpemMeHa Ha

- LCD pgucnneja yeTBepouudpeHom 7-

1602A, CErMEHTHOM Aucnnejy,

- ceHsopa DHT11, - LMpEeKTHo

- OLED pgucnneja, nosesmsawe LCD

- [eTekTopa 3ByKa. aucnneja, Te

noBesunBamwe Npeko
12C mogyna,

- aKTusupamwe
ypehaja 3By4yHUM
cUrHanom ys
CUrHanu3aumjy Ha
OLED pucnnejy.

MHTerpauuja

OcHOBE enekTpoTexHuke n enekTpoHuke 1 n 2
ENeKkTpOMOTOPHM MOTOHM 1 eNeKTPUUYHE MHCcTanaunje 1 u 2
MHeymMaTcKo U penejHo ynpaB/bakbe

MporpamadunHu N0TNYKM KOHTPOEpH

1
2
3.
4. TpakTuyHa HacTaBa - Tpehu paspej
5
n

3BOpU

- Yubennuu koje je ono6puno MyHIUCTapCTBO MpOCBjeTe U Kynrype Pemy6nuke Cpiicke,
- I[pyra CTpy4Ha 1 TeOpI/IjCKa Teparypa (CTPY‘{HI/I JacoIcH, NpUPpyIHNIIN, 36I/IpK€, BHUI€O U ayANO 3aIVICH, MUHTEPHET 1 CJ'I.)

OujewuBate

OujetbmBatbe ce BPWN Y Cknafy ca 3aKoHOM 0 CpedreM 06pa3oBatby M BacnuTamwy v MPaBUIHIKOM O OLjerWBatby YYEHNKA Y HACTABM U nonarawy ncnuta y
cpefroj Wkonu. O TexHMKaMa W KpuTepujuma oujernBata yueHnke Tpeba yno3HaTh Ha MOYeTKy U3yyaBatba Mogyna.




Ctpyka (HasuB):

MALINHCTBO U OBPALA METANA

3aHumame (Ha3uB):

TexHuyap MexaTpoHuKe

Mpeamer (Hasu.):

N3BOPHW: MPOTPAMABW/IHW NOTMYKN KOHTPOMEPU (MNJIK)

Onuc (npeamera):

Ctpyynm (0+2)

Mogayn (Hacnog):

Axtyatopu, HMI, ESP8266

fatym:

Anpun, 2023. roguHe

LWndpa:

PegHu 6poj: 02

Cepxa

Capgpxaju koju ce odpahyyjy y okBupy Mofyna ocnocods/basajy yueHuke fa CTEKHY A0AaTHA 3Hatba U BjelTUHE 3a ynpaB/batbe akTyatopuma, npumjedn SCADA
(Supervisory Control and Data Aquisition) n HMI (Human Machine Interface) kog Arduina u ESP8266, Te npumjeHun uctux 3a peanusaumjy loT (Internet of Things)

npojekara.

Cneuujanuu 3axTjeBu [ Mpeaycnosu

OCHOBHa 3Hara M3 HacTaBHUX npefmeta OCHOBE eNeKTOTEXHUKE W enekTpoHuKe 1 n 2, EnekTpoMoTOpHU NoroHn 1 u 2, NHeyMaTtcko 1 penejHo ynpas/bake,
MpakTnyHa HacTaBa Tpehu paspes, Mporpamadunyu noruykn kouTponepu (M7K), Te NpeTxoaHu Moy,

Unmesu

OcnocobrbaBakme yyeHuKa fa camocTasHo noBesyje, nporpamupa, nposjepasa, nofgellasa U ympexasa ApauHo, Te ESP8266, ¢ nocebHOM naxwoM Ha npumjepe
13 npakce, Te KOMYHWKaLMje C KOPMCHMKOM NPEKo naMeTHOr TenedoHa Wy aucnieja 0cjeT/bUBOT Ha A0AMP, Y3 peanusaumnjy npumjepa loT.

Teme

1. AxrtyaTtopu

2. Ynotpeb6a meHuja - HMI

3. ESP 8266
Ncxoam yyemwa
Tema 3Hawa | BjewTtuHe | JlnyHe KOMneTeHuuje CMjepHULEe 3a HACTaBHMKe
YUYeHUK je cnocobaH pa:

1. Aktyatopu objacHu nojam peanusyje - CaBjecHo, 0Ar0BOPHO, HacTaBHuK he:
aKtyaropa, nomjepake Cepso ypefHo 1 NpaBOBPEMEHO - MpUNPEMWTW WeMe, NaHoe u npe3eHTalnje
objacku nojam u mMoTopa sa o6aB/ba nosjepeHe Koje he KOpUCTUTYM y pajy Kako 6u
npuHUMN paga aeduHucanm . .

nocnose, 06e36ujemo fa yyeHULM Ha jeaHOCTaBaH

cepsomoropa, yrao, - edMKacHo nnaHupa u i i i
objacHu nojam u ynpas/bate . . Ha4nx osnafaly cagpxajuma Kojm ce
npuHLumMn paga CEpPBOMOTOPOM SEI:%F;:;VA%SBMF)TTAJ::HEB Hoc o6pahyjy,
KopauHor motopa, nomohy HojcTuka, . A - KOPWUCTUTW Npumjepe 13 npakce npw
0bjacHu nNpuHLKnN ynpas/batbe npema 3Hauajy cnposohera

paga DC moTtopa,
nosHaje nojam u

CEepBOMOTOPOM C
BapujabunHom

nponuca v ctaHgapaa Koju
BaXe y cTpyuu,

ob6jallaBamy caspxaja,
KOPUCTUTK PacnonoxuBe TEXHUYKE
MOTyhHOCTW KOjUM LIKOMA pacnonaxe 3a

Ha4mH NpoMjeHoOM - WUCNOJ/bM NO3UTUBAH OHOC

peanusauuje 6p3nHe nomohy npema 3Hauajy peanusauujy HacTaBHUX Cagpxaja,

WojcTuka, UOJ'CTVIK%, (YHKLMOHANHE U TEXHUYKE |- CUCTEMATUYHO M NOCTYMHO N3BPLINTK
MHCKMN " -

AaTbUHC peanusyje MCNPaBHOCTI MallMHa, 00papy HacTaBHOr cajpxaja,

ynpassbay u IR nomjepare . . 6 . h

MpUjEMHAK, KopauHor MoTopa ypehaja n anata koje - opabpatn cagpxaj Tako ,q,a omoryhu

DC moTop u (npomjena cmjepa kopucTu npn obasrbaky yYeHMLMMa CTULake TpajHUX 3Haka,

MOSFET gpajsep, n 6p3uHe), nocna, BjelTWHA W HaBWKa,

0bjachu nojam peanusyje - MCno/by /by6asHocT, - M3BPWWTK 0abUp 3ajaTaka Tako 4a OHU

PID perynauuje. ynpas/bamwe




KOpavyHuMm
MOTOpPOM nomohy
BarbUHCKOT
ynpassbaua,
peanusyje
ynpas/bawe DC
MOTOPOM
(npomjeHa cmjepa
n 6p3unne)
kopuctehu
MOSFET pgpajsep
3a DC motop,
peanusyje
perynauujy
obprawa DC
moTopa nomohy
PID perynatopa.

2.

Ynotpeba meHuja -
HMI

pasymuje
ynotpedy menuja y
cohTBEPCKOM
nporpamupay
Arduina,

pasymuje nojam
HMI (Human
Machine
Interface).

peanusyje
npumjepe u3
npakce Koju
pobujajy Hapenby
u npocnunjehyjy
WH(opmaumjy Ha
HeKu of Agucnneja
(HMI), Hnp.
ayTomarcko
HaBOAtaBake,
nojunuua,
XpaHunuua,
pacsjeTa,
ayTomaTtcka
knn3Ha Bparta,
Knu3He Kanuje,
NHAyCTpHjcKa
Bpata, rapaxHa
Bpata, pamne Ha
napKuHry,
dpojare mjecTa
Ha NapKuHry,
LWKOMCKO 3BOHO,
tdhuntep y daszeny
nen.,

KOMYHWUKATUBHOCT,
HEHaMeT/bUBOCT U
thnekcMbunHoOCT y 0fHOCY
npema capagHuunma,
OArOBOPHO pjellasa
npobneme y paay,
npunarohasa ce
npomjeHama y pagy u
n3paxasa CNpemHoCT 3a

TUMCKU pag,
NCNosbyu NO3UTUBAH OAHOC

npema npocgecuoHasnHo -
€TUYKMM HOpMama v
BpujeHoCTMMA,

NCNOJBU UHULNM]jATUBY W

npeay3nM/bUBOCT,
NCNOJbU Xesby U BOJbY 3a
ycaBplUaBakeM y CTPyLM 1
LjeN0XNBOTHUM yUeteM,
nokasyje nodpy pagHy
CNPETHOCT, MOTOPUYKY
koopauHaumjy, uma godap
Cnyx u BuUg,

ncnosbasa OfANYHY
CnocobHOCT 3a
pasymunjeBame CAOXEHNX
TEXHOMOLWKMX CTPYKTYpa,
cucTema, uprexa u
MHdopmaLmja,

ncnosbaea cnocobHocCT
CaMoCTaflHOT pjellaBatba
npobnema u camocTanHocT

y pagy.

YMHe Be3y npakce N TEOPUJCKNX 3HatbA,
ca yyeHuULMUMa pasBujati cMucao 3a
caMoCTasiHO pjelaBake npobaema Kkao u
pajgy rpynu u napy.




WHTYUTUBHO
pjelwasa
npodneme us
npakce
(ynpaB/bate
pagoMm CrOXeHUX
cuctema
ynpas/bara y
NpouU3BOAHK).

3. ESP 8266 - pasymuje OCHOBHe kopuctn ESP
avjenose 8266 3a
pa3BojHOr peanusauujy
oKpyxera Arduino npumjepa kojuma
c wireless cipom ce HMI ocTBapyje
ESP 8266, nameTHUM

- pasymuje nojam TeneoHoM,
SCADA ocTBapyje
(Supervisory KOMYHUKaLKjy aBa
Control and Data ESP 8266 ¢
Aquisition), Unmwem

- pasymuje nojam KopuWTEHA 3a
[0T (Internet of bexunyny
Things). KOMYHUMKaLmjy

(BarbuHcKo
ynpas/bake Hp.
LAPOHOM M
dpogom).

MHTerpauuja

OcHOBE enekTpoTexHuke n enekTpoHuke 1 n 2
ENeKkTpOMOTOPHM NOrOHU N enekTpuyHe uHcTanauuje 1 u 2
MHeymMaTCcKo W penejHo ynpas/bakwe

MporpamaduaHn NOrMYKM KOHTPONEpH.

1
2
3
4. TlpakTuyHa HacTaBa - Tpehu paspej
5
n

- Yibenunu xoje je omo6puno MmuHMCTapCcTBO MpocBjeTe U KynType Pemybmuke Cpricke,

- [Ipyra cTpy4Ha U Teopujcka muTepaTypa (CTpPyYHM 4acoNucH, IPUPYIHULIN, 30MpKe, BUEO U ayUO0 3aIlUCHU, MHTePHeT U CIL.)

OujerwuBate

OujetbMBatbe ce BPWN Y CkNagy ca 3akoHOM 0 CpedreM 06pa3oBatby M BacnuTawy v MPaBUIHNKOM O OLjerWBatby YYEHNKA Y HACTABM U nonarawy ncnuta y
Cpearoj Wkonu. O TexHMKaMa W KpuTepujuma oujerMBatba yueHnke Tpeba yno3HaTh Ha MOYeTKy U3yyaBatba Mogyna.
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