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1. Onuc HaBYAJIBHOI JUCHUILIIHHA

HaiimenyBaHHs
IIOKa3HUKA

["ary3p 3HaHB, CIICLIATBHICTD,
OCBITHSI IIporpama, piBeHb
BHIIOI OCBITH

XapaKkTepucTHKa
HABYAIBHOT JUCIIMILTiHA
(Oenna gpopma nagyanms)

Kinbkicts kpeauTiB — 5

Kinpkicte MomymiB — 2

KinpkicTs 3MICTOBHUX
MOJTYJTIB — 2

[HauBiyanbHE 3aBIaHHS:

3arajibHa KIIbKICTh TOJIUH
KIIbKICMb 200UH
ayoumopnux 3ansmo |
3a2abHA KILKICMb 200UH
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KinbKicTh THIKHEBUX
TOJIMH JUIS IEHHOT (hOpMH
HABYaHHS:

Cemectp 1
AyIUTOPHUX Camocr.
— pobotu —
4 ron. 54 rox.

I'any3b 3HaHB:

15 «ABTOMaTH3AIlIS Ta
pHIIa00 yyBaHH D
ChnenianbHicTh:

151 «ABTOMaTH3aIIis T
KOMIT FOTEpHO-1HTErpoBaHi
TEXHOIOTII»

OcBiTHs nporpama:
«ImxeHepist MOOITTBHUX JOAATKIB

PiBenb Bu1IOI OCBiTH:

Apyruii (MaricTepchKuil)

O00B’A3K0Ba AUCIUILIIHA

HaBuanbumuii pik

2022/2023

Cemectp

1-i1

Jlexmii”

32 rogusu

IpakTu4Hi, ceMinapcbKi

JlaGoparophi’

32 roguHU

Camocriiina podora

86 roguna

Bujx kKoHTpOJIIO

ICOUT

CriBBiTHOIICHHS K1JTbKOCTI TOJIMH ayIUTOPHUX 3aHATh 0 CAMOCTIHHOT pOOOTH CTAHOBUTH:

64 / 86.

“AyIMTOpHE HABaHTAKEHHS MOXKE OyTM 3MeHIIeHe a0o 36iiblIeHe Ha OHY TOAMHY

3aJIeKHO B1Jl pO3KJIaay 3aHSATh.




2. MeTa Ta 3aBJAaHHA HABYAJIBLHOI JUCHHUILIIHA

Mera BUBYEHHSI: 3aCBOEHHS IH)KCHEPHUX METOAMK MPOCKTYBaHHS CTPYKTYpH Ta CXEMO-
TEXHIYHOI peatiizaiii KOHTpoJiepiB (OO0YHMCIIIOBAHO-KEPYHOUMX MOJIYJIB) 1 Cy4aCHHUX TEXHOJIOTIH
PO3POOKH 1 TeCTyBaHHS ITPOrPaMHOI0 3a0e3MeueHHS KOHTPOJIEPIB.

3aBaaHHs. OTPHUMAaHHS HABUYOK aHAII3y TEXHIYHOTO 3aBJAaHHS Ha PO3POOKY KOHTPOJEIB JIJIst
CHCTEM YIPAaBIIHHSI TEXHIYHUMHU 00’ €KTamH, OOIpyHTOBaHWI BHOIp 3ac00iB CXEMOTEXHIYHOI
peamizamii 1 y3ro/keHHS iHTep(elciB; 3aCBOEHHS TMPUHIUIIB PO3POOKH 1 TECTYBaHHSA
0araToMOyJIbHOT'O MPOrPaMHOr0 3a0€3MeUeHHsT KOHTPOJIEPIB Ui 30MpaHHA Ta 00pOOKM JaHMX i
(dbopMyBaHHS CUTHAJIIB YIIPABIIHHS y pealbHOMY Yaci.

3rifHO 3 BUMOraMHM OCBITHBO-TIpOQECIHOI mporpamu sl coemiainbHocTi 151
«ABTOMaTH3alisl Ta KOMII'IOTepHO I1HTerpoBaHi TexHosorii» OIIIl «IHxkeHepis MOOLIBHUX
JOJJATKIB)» CTYAEHTU IOBUHHI IOCATTU TaKUX KOMIIETEHTHOCTEI:

3araabHi komnereHTHOCTI (3K):
3K1. 3paTHICTh TPOBENCHHS TOCIPKEHb Ha BIIMIOBITHOMY PiBHI.
3K2. 3paTHiCTh T€HEpYBATH HOBI 171€1 (KPEATHBHICTB).
3K3. 3natHiCTh 10 a0CTPaKTHOrO MUCIICHHS, aHAJII3Y Ta CHHTE3Y.

daxoBi komnereHTHOCTI (PK):
®K?2. 3paTHiCTh NMPOEKTYBaTH Ta BIPOBA/DKYBATH BHCOKOHAIMHI CHUCTEMH aBTOMAaTH3allii Ta iX
NPUKJIAJHE TporpaMHe 3a0e3ledeHHs, JUId peaiizaimii (YHKIH yNpaBJIiHHS Ta ONpPAIFOBAHHS
iH(opMallii, 31iHCHIOBATH 3aXUCT IIPaB IHTEJIEKTYa bHOI BJIACHOCTI HAa HOBI IIPOEKTHI Ta 1H)KEHEpHI
PpILLICHHS.
@®K7. 3maTHICTH 3aCTOCOBYBATH CIICI[iaJli30BaHE MPOrpaMHe 3a0e3MeueHHs Ta MU (POBI TEXHOIOTI JJIst
PO3B’sI3aHHS CKJIaJHUX 337a4 1 Ipo0sieM aBTOMaTU3aIlll Ta KOMIT I0TEpPHO-IHTETPOBAHUX TEXHOJIOTH, y
TOMY YHCII IJIsl pPO3POOKH MOOUTBHUX TOAATKIB JUIS AMCTAHIIMHOTO KEPyBaHHS 00T HAHHSIM .
®K8. 3natHicTh po3poOisiTH (QYHKIIOHATBHY, TEXHIYHY Ta iH(OPMAIIIfHY CTPYKTYpY KOMII IOTEPHO-
IHTErPOBaHUX CHUCTEM YIIPABJIIHHS OpraHi3allliiHO-TEXHOJOITYHUMHU KOMIUIEKCAMHU 13 3aCTOCYBaHHSM
MEpEeKeBUX Ta IHQOPMAIIMHUX TEXHOJOriH, MPOrpaMHO-TEXHIYHUX KEPYIOUMX KOMIUIEKCIB,
MIPOMHCIIOBUX KOHTPOJIEPIB, MEXaTPOHHMX KOMITOHEHTIB, POOOTOTEXHIYHMX IPHCTPOIB Ta 3aco0iB
JIFOTMHO-MAaIIMHHOT O 1HTepdeiicy.

IIporpamMHi pe3yJbTaTH HABYAHHS:

[TPH2. CtBOproBaTH BHCOKOHA/IiiHI CHUCTEMH aBTOMATH3allii 3 BUCOKUM piBHEM (DyHKIIIOHAJBHOI Ta
1HpopMaIliiHoi Oe3MeKu MPOrpaMHUX Ta TEXHIYHUX 3aC001B.

[IPH7. AmnamizyBaTH BHPOOHMYO-TEXHIYHI CHCTEMH Yy TIEBHIM Taly3l MiSIBHOCTI SK 00 €KTH
aBTOMATH3AIlii 1 BA3HAYATH CTPATETIIO iX aBTOMaTH3allii Ta u(poBoi Tpanchopmartii.

ITPHY. Po3pobiiiTi (GyHKIIOHAJIBHY, OpraHi3aliiiHy, TEXHIYHY Ta 1H(QOpMAaLiiHy CTPYKTYpU CHUCTEM
aBTOMATH3AaIlll CKJIaJHUMH TEXHOJOITYHHUMH Ta OpraHi3alliiiHO-TEXHIYHUMH 00’ €KTaMH, PO3POOJIATH
MPOrPaMHO-TEXHIYHI KEpyrdi KOMILIEKCH 13 3aCTOCOBYBAaHHSM MEPEKEBHUX Ta I1H(QOpMAIIHHIX
TEXHOJIOT1H, MMPOMHUCIIOBUX KOHTPOJIEPIB, MEXaTPOHHUX KOMITOHEHTIB, POOOTOTEXHIYHUX IPUCTPOIB,
3ac00iB JIFOAMHO-MAILIMHHOIO IHTepQelcy Ta 3 ypaXyBaHHSM TEXHOJIOYHMX yYMOB Ta BHUMOI JI0
YIIPaBJIiHHS BUPOOHUIITBOM.

[TPH10. Po3po0msaTi i BHUKOPHCTOBYBATH CIICIliali30BaHE MporpamMHe 3a0es3nedeHHs Ta HHU(pOBi
TEXHOJIOTIl JIJIsl CTBOPEHHSI CHCTEM aBTOMATH3AIlii CKJIQJHUMHK OpPraHi3alifHO-TeXHIYHUMHU 00’ €KTaMH,
npodeciiiHo BOIOAITH CreliaIbHIMU TPOrPaMHUMHU 3aC00aMH, Y TOMY YHUCI I PO3POOKU MOOIIBHUX
JIOZIATKIB JIJIs IMCTAHIIHOTO KepyBaHHs 00J1aTHAHHSIM.



IIpepexBizuTu:
MiKpOKOHTpOJIEpH B CHUCTeMaX yrpaBiiHHA. [IpoekTyBaHHs cucteM ynpasiiHHsA. [{udposi
cUCcTeMH ynpaBiiHHS. [HopmaniiiHo-BUMIipIoBaibHI pUCcTpoi. [IpuBoan cucrem ympaBiiiHHS.

Kopexksizurn:
CyuacHi MeToau TOOYIOBH 1 MOJETIOBAHHS CHUCTeM ympaBiiHHsA. CHUCTeMH YIpaBIiHHS
CKJIaIHUMU 00’ eKTamu aBTomaTu3aiii. Keamidikariitna podora maricrpa.



3. lIporpaMa HABYAJILHOI TUCIUIJIIHH

3. IIporpama HaBYAJIbHOI AMCUUILIIHA

Moayas 1. Ertanm, 3aco0u i TexHOJOrii NPOEKTYBAaHHS MiKpPONPOLECOPHUX
KOHTPOJIepPiB Ta iX NPOrpaMHOro 3ade3neyeHHs

3micToBuii MoayJsb 1. Etanu, 3aco0u 1 TEXHONOTIi MPOEKTYBaHHS MIKPOIPOILIECOPHUX KOHTPOIIEPIB
Ta X IPOrpaMHOro 3a0e3mey eHHsI.

Beryn no nucumiuting «IIpoekTyBaHHs Ta mporpaMyBaHHs KOHTpoJepiB CY»
[Ipeamer BuBUeHHS 1 3amadi qucuuiutinud «[IpoexkTyBaHHs Ta mporpamyBaHHs KOHTpolepiB CVY».
3B’5130K 13 mornepeaHiMu qucunaiHaMu. O IiTepaTypHUX JDKeped.

Tema 1. XapakTepucTuka eTamiB i TeXHIYHOr0 3aBJaHHSI HAa MPOEKTYBAHHS
MIKPONPOLECOPHUX KOHTPOJIpeiB
TexHousoris po3poOKU MIKPOIIPOLIECOPHUX KOHTpoJiepiB. MaricTpallbHO-MOJyJIbHA OpraHi3allis
KOHTpoJiepa. Etanu nmpoekTyBaHHS MiKponporecopHoro koHtposepa. CtpykTypa Ta ckiag T3 Ha
MPOEKTYBaHHS CHUCTEMH pPO3MOJUICHUX 1€papXi4HUX KOHTpojiepiB. Bapiantu amapatHoi
apxitekrypu ACY TII. Kpurepii BuOOpy KoHTpojepa. Bubip cTpykTypu Ta eleMeHTIB
nporecopHoro 6yoka. [arepdeiicu mporecopHoro 6ioka. [Ipunuunu moOyaoBu 6araTokaHaJIbHUX
cucTeM 30MpaHHs JaHUX 1 yIpaBJIiHHS.

Tema 2. Texnousorii aBToMmaTu30BaHoro npoekrysanns I13 konTpoJepis
3amaui, mo BupimyoThes II3 BEpXHBOrOo Ta HUKHBOI'O PIBHIB KEPYBAJbHUX KOMII IOTEPHHUX
cucteM. [locmigoBHICT Ta B3a€EMO3B’S30K €TamiB Ta 3aco0iB mpoekTyBaHHs [13 KOHTpousepis.
Knacudikamis CAIIP ¢ynkmionansHoro I13. OcobmuBocTi TectyBaHHs (yHKIioHaiIpbHOTO [I3.
AnapaTHO-IporpaMHi ~ 3aco0M  TECTyBaHHsS  MIKPOKOHTPOJIGPHUX  CHCTeM. KOMIIOHEHTH
iHTerpoBaHux cepenouin po3podku I13. CucTemu BizyaabHOI po3poOKH IHTEpPEHCY KOPHCTYBava.
Cucremu Bi3yalbHOI pO3pOOKH alrOpUTMIB Ui MpuKiIaaHux mnporpam (SoftLogic- ta SoftPLC-
cucteMu). ABToMatu3oBaHe npoekTyBaHHs [I13 Bepxuboro piBHs (SCADA-cucremn). [HxenepHi
moBu mporpamysanus FBD, SFC, LD, ST, IL, FC. IlepeBaru, Henoniku Ta cdepa 3acTOCyBaHHS
Bi3yaJIbHUX 1H)KEHEPHUX MOB.

Tema 3. IlporpamyBaHHs aJropuTMiB KiHIEBHX aBTOMATIB Y peajJbHOMY 4aci
3amaui ynpamiiHHA, 0 MOTPeOYIOTh peanizamii y BHIIAAI KiHIEeBUX aBTomaTiB. Kiacumdikaris
JUCKPETHUX KIHIIEBUX aBTOMATiB, iX (opMaii3oBaHU OMUC 1 PO3PaXyHOK IapaMeTpiB.
AnropuTMivuHa peasizailis KiHIIeBUX aBTOMATIB y pealbHOMY Yaci.

Tema 4. Ba3oBi anropurMu o0poOKH JaHUX Y MiKPOKOHTPOJIEPHUX peryasTopax
Tunosi anropuTMH KOpEryBaHHS Ta YOpPABJIHHA. AJNTOpUTM pENEeHHOro YNpaBIiHHS 13
ricrepesucoM. Anroput™u npomuciosoro [11/]-ynpaBmaiHss.

Tema 5. Oco01uBOCTI MOOYT0BHM i onHMCy 0araTo3aga4yHuX CUCTEM PEATbHOI0 Yacy
Bumoru 1m0 mporpamHoro 3a0e3nedeHHs Kepyruux oOumcimoBadiB. OcoOimBocTi mOOYI0BH Ta
IporpamMyBaHHs CHUCTEM peajbHOro uacy. IloHsTTs OaraTo3agadyHocTi, MpoOLECH 1 MOTOKH.
dopmanbHa XapaKTepUCTHKa CUCTEMHM 3a]ad, 1[0 BUKOHYIOTHCS Ha OJHOMY mporecopi. DyHKii
OlepalifHIX CHCTEM B MPOTPAaMHOMY CEPEIOBHILI pPeaJbHOro 4acy. Buam poskianiB BUKOHAHHS
3amau. CratuuHmid po3kiax Oe3 mnepepuBaHb. JlMHaAMIYHUN poO3KIa] 13 TlepepUBAHHAMHU
(baraTo3agadHicTh 13 BUTHCKaHHsAM). KBaHTOBaHO-mapanenbHUi po3kiaj (OaraTo3amadHicTe 0e3
BUTHCKaHHS). OCOOIMBOCTI poO3paxyHKy pO3KIAJiB Ta MOOymOBa JiarpaMd 3aBaHTa)KEHHS
o04HcIIIoBaya.

Moay/ibHUI KOHTPOJIb: 3axXucT Ja00paTOpHUX poOiIT. MoayapHa KOHTPOJIbHA poOoTa.



Mogay.as 2. IIpoexkTyBanHs iHTepgeiiciB MIKpONpoLeCcOPHUX KOHTPOJIEPiB

3micToBuii Moayanb 2. [IpoekTyBanHs iHTepdeiiciB MiKPOIMPOIECOPHUX KOHTPOJIEPIiB

Tema 1. InTepdeiicu 60pTOBUX | MPOMUCITOBUX JATYHUKIB
Cucrema mnapaMmeTrpiB Ta XapaKTEpUCTHK IPOMUCIOBUX JaT4MKiB. THIOBI CTaHJapTU30BaHI
aHaJoroBsi iHTepdericu 60PTOBUX 1 MPOMUCIOBUX AaTUYUKIB. DYHKIIT HEpBUHHOI 0OPOOKU CUTHAJIIB
Ta BHOIp iX mapamerpiB. AHami3 BXiTHUX MapaMeTpiB anroputMmiB. OOUYMCICHHS HEBUMIiPIOBAHUX
napaMeTpiB allfOPUTMIB KepPyBaHHSI.

Tema 2. MixkKOHTpOJIEpHI iHTep(eiicu cucTeM yIpaBJIiHHA
Knacudikamis amapatHux iHTepdelciB KOHTpoJiepiB cuCTeM ympaBiiHHS. LleHTpamizoBaHa Ta
posmojisiieHa IMHHI apxiTektypu. llapamerpu mumHuU. OcoOAMBOCTI oOpraHizamii Ta pPi3HOBUIU
nociinoBHuX 1HTepdeiiciB. [lapamerpu inTepdeiicy RS-232. bazoBuii mocnigoBHM iHTepdeiic
RS-485 (cTranmapr Ha eneKTpUYHI MapaMeTpu).

Tema 3. MyabTuIeKkcHI KaHaau iHGopmaniliHoro oominy (MKIO)
Bumoru no 60opToBHX MYJIBTHILUIEKCHUX KaHaliB iHpopmauiiiHoro oOMiny (MKIO). 3aranbha
crpykrypa MKIO. Opranizainis oominy iHpopmamiero. Ctanmaptu MIL-STD-1553B ta ARINC
429(629). AnapaTtHa peasizalis. XapaKTepUCTHKU MMaKETIB.

MoayabHuH KOHTPOJIb: 3aXKCT Ja00paTOpHUX poOiT. MoayinbHa KOHTPOJIbHA POOOTA.



4. CTpyKTypa HABYAJIBbHOI JUCIHUILIIHA

Kinekicts roaun
HasBa 3MiCTOBHOr0O MOJYJIS 1 TEM VY CBOrO Y Tomy umcri
hi§ | na0. C. p.
1 2 3 4 5 6
Cemectp 1(9)
Moayas 1

3micToBuii Moayasb 1. ETanm, 3aco0u 1 TEXHONIOT1i MPOEKTYBaHHS MIKPOIPOIIECOPHUX
KOHTPOJIEPIB Ta iX MporpamMHoro 3a0e3nedyeHHs

Beryn no aucturoninu «IIpoekTyBaHHs 1 1 B B —

Ta porpaMmyBaHHs KOHTposepiB CY»

Tema 1. Xapaktepuctuka eramnis i

TEXHIYHOT'O 3aBJIaHHS Ha MPOCKTYBaHHS 9 3 — — 6

MIKpOIPOLIECOPHUX KOHTPOJIEPIB

Tema 2. Texnonorii aBTOMATH30BaHOI0 18 4 B 4 10

npoekTyBaHHs [13 koHTposepiB

T‘eMa 3. HporpaM}{BaHHﬁ aJrOpUTMIB ‘ 20 2 B 8 10

KIHLIEBUX aBTOMATIB y peaJlbHOMY Yaci

Tewma 4. bazosi anroputmMu 00poOKH

JAHUX Y MIKPOKOHTPOJICPHUX 20 6 — 4 10

perynsropax [/J1-2]

Tema 5. OcobMBOCTI TOOYTOBH i

onucy 0araro3ajlauHux CUCTEM 22 4 8 10

peasibHOTO yacy

MopayabHui KOHTPOJIb. MonyiibHa

KOHTpOJIbHA poOOTa (MArOTOBKA Ta 6 — — — 6

HaIMCaHHS)

Pa3om 3a 3micTOBHUM mMoayJieMm 1 96 20 - 24 52
MoayJasb 2

3micToBHUII Moayab 2. [IpoekTyBaHHS iHTepdEiiciB MiKpoIT

OLIECOPHUX KOHTPOJIEPIB

Tema 1. InTepdeiicu §0pTOBHx1 29 4 B 8 10
MPOMHUCIIOBUX HaT4yukiB [[]-2]

Tema 2. Ml)I(KOHTpOJIGle iHTEepdelicn 14 4 B B 10
CHCTEM YIpaBJIiHHS

Tema 3. MynbTHIIIEKCH] KaHATH 12 4 B B 8
iHpopmaniiiHoro oominy (MKIO)

MoayibHHH KOHTPOJIb. MoynbHa

KOHTPOJIbHA PoOOTa (TMATrOTOBKA Ta 6 - - - 6
HaIMCAHHS)

Pa3om 3a 3MiCTOBHMM MOyJieM 2 54 12 - 8 34
Ycboro 3a moayJasamm 1, 2 150 32 - 32 86
KonTpoJabHuii 3axia — ceMecTpoBHii

icnut




5. Temu ceMiHApCHLKHUX 3aHSITh

No Kinbkicts
Hasga remu
/11 TOIVH
1 He nepenbaueni
2
Pazom
6. TeMn NpaKTUYHHUX 3aHATH
Ne Kinekicth
Ha3zsa temun
/1 TOIUH
1 He nepenbaueni
2
Pa3zom
7. Temu 1a0opaTOPHUX 3aHATH
No Kinbkicts
Hasga temu
/1 TOIUH
1 | TexHousoris Bi3yaJlbHOr0 MPOEKTYBAHHS (PYHKI1OHAIBHOTO 4
MIPOrPaMHOI0 3a0e311eYeHHS KOHTPOJICPIB
2 | [IporpamHa peamizalis anropuTMy KiHIIEBOTO aBTOMATa 3 PEAKIIIEI0 4
Ha 30BHIIIHI TOI1
3 | [linkmroyeHHs BUKOHABYMX MPUCTPOIB 10 MiKPOKOHTPOJIEPHOT
cuctemMu. Po3poOka Ta TecTyBaHHS MPOrPaMU IS YIIPABIiHHS 4
KPOKOBHM J[BUTYHOM
4 | Po3poOka anropuTMy i MporpaMHOi peatizamii JuIst yIpaBIiHHS 4
TEPMOCTATOM
5 | Po3poOka mporpaMu Uit POMHUCIIOBOT'O aJITOPUTMY
ITIJ1-ynpaBiiHHS 1 JOCHIIKEHHS 0COOIMBOCTEH YIIPAaBIIIHHS B 4
3aMKHYTOMY KOHTYpi
6 | Po3poOka anropuTmy Ta MOro nmporpamMHoi peajizariii 1 yupaBIIiHHS
CTPIYKOBUM TPAHCIIOPTEPOM 13 BapiaTUBHUM HaOOPOM JaTYHKIB HA 4
OCHOBI JIBOPIBHEBOT'O KOMILIEKCY
7 | Po3poOka anropuTmy i mporpaMHOi peaizalii qucreryepa 3a1a4q 8
Pa3om 3 nucuumiIinm 32
8. Camocriiina po6ora
Ne Kinbkicts
Ha3sa temu
/o FOUH
1 | Crpykrypa i3anadi qucrurutiau «IIpoekTyBaHHS Ta mporpaMyBaHHs —
koHTponepiB CY» (Tema 1)
2 | CyyacHi Mozei TPOMHUCIOBHX Ta OOPTOBUX KOHTPOJIEPIB JJIst
[EHTPATI30BaHUX Ta PO3MOIICHIX CHCTEM YITPABIiHHS OOPTOBUM i 5
TEXHOJIOTYHUM 00sanHaHHAM. [IporpamoBani soriyHi matpuii (Tema 2)
3 | Osnaitomnenns i3 crangaptom IEC 61131-3 Ha iHkeHepHI MOBH 10




10

nporpamyBaHHs. Orisi cydacHux npomuciioBux SCADA-cucrem i
SoftLogic-cucrem: Genesis, UltraLogik, LabView, FIX, TraceMode,
IsaGraph. O6’exTHO-OpiEHTOBAHE PO3IIMPEHHS cTaHaapTy MoBu FBD.
[Tporpamua peanizanist aaropuTmiB ynpasiaiHHs Ha ocHoB1 OOIL.
Knacudixkarist curnanis 8 CAIIP ®I13, BuMiproBaibH1 Ta BUXIIHI KaHAJH.
Onuc anapaTHUX aJipec 30BHIMHIX NMpUCTpoiB Ta MoayiB [1CO.
3anaBanHs XapakTepuctuk curHaiiB (Tema 3)

XapakTepuCTUKH Ta MPOrpaMHI MEXaHI3MHU  OINEepaliifHuX CHCTeM
peanpHOro 4yacy. OcoOIMBOCTI alrOPUTMIYHOT Ta TpOrpamMHOi peaizarii
PI3HUX BUJIIB PO3KJIAJIIB BUKOHAHHS 3a/1a4 (Tema 4)

10

[mxenepHi Metoau obuncienHs HemHiMauX Qynkiii. Chepa
3acTocyBaHHs Ta oOMmesxkeHHs anroputmy IIJ[-ynpasninns. PisHoBuaun
anroput™iB [11/]-yrpaBiaiHHs. AITOPUTMHU HEUITKOTO YIIPABIIiHHS.
JIBOCTOPOHHI MPOTOKOIM OOMiHY AJAHUMH SIK aJITOPUTMHU AUCKPETHUX
aBTomartiB. [IporpamHa peasnizailisi KIHIIECBUX aBTOMATIB y pealbHOMY 4aci
(Tema 5)

10

XapaKTEepUCTHKH Ta MPOrpaMHI MEXaHI3MH OIEepaliiHUX CHCTEM
peanbHOro yacy. Oco0IMBOCTI aITOPUTMIYHOI Ta MPOTrPaMHOI peaizamil
pI3HUX BUJIIB PO3KJaiB BUKOHaHHs 3a1a4 (Tema 6)

10

CyuacHi nudpoBi iHTepdeiich naTyukiB i BUKoHaBuuX npucTpois (12C,
One-Wire, HART). IlepeBipka mnparme3gaTHOCTI Ta JOCTOBI pHOCTI
natuukiB. Hudposa ¢inpTpanis BXiTHUX cUrHaIIB KoHTposepiB (Tema 7)

10

[uuni intepdeiicu wa ocuoBi RS-485 (CAN, Modbus, Profibus).
Bukopucranusa iHtepdeiicy USB mnpu poboTi 13 MIKpOKOHTpOJIEpaMH.
Intepdeiic BHyTpimHBOCHCTEMHOrO mnporpamyBaHHa ISP. InTtepdeiic
BHyTpiHbocucTeMHOro TecTyBanHs JTAG (Tema 8)

10

Cucrema inentudikanii napamerpiB B ctangaptax ARINC 429(629) ta
PTM-1495-75 (Tema 9)

11

ITigroroBka i HamMCaHHS MOAYJbHUX KOHTPOJIBHUX POOIT

12

Pa3zom

86

9. InauBigyanbHi 3aBJaHHA

HasBa inauBinyanbHOro 3aBIaHHs

KuiekicTb
TOIUH

He nepenbaueno

10. MeToay HAaBUYAHHS

[IpoBeneHHS ayAMTOPHUX JIEKIiH, JaOOpaTOPHUX 3aHATh, IHAMBIAYaJbHI KOHCYJbTaIli (3a
HEOOXiAHOCTI), caMoOcCTiiiHa po0oTa CTYISHTIB 3a MaTepiajaMH, OIyOJIiIKOBaHUMHU Kadeaporo
(MeToan4H1 MOCIOHUKN).

11. MeToam KOHTP OO

[IpoBeneHHsT MOTOYHOTO KOHTPOJIIO Y BHUIVIAMI 3aXHUCTy J1a0OpaTOPHUX pOOIT, BUKOHAHHS
MOJTyJIbHOT KOHTPOJIbHOI po00TH; (PiHAILHUN KOHTPOJIb — CEMECTPOBHIM 1CIUT.
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12. KpuTtepii ouiHIOBaHHSI Ta po3M0ija 0aJiB, sIKi OTPUMYIOTh CTYJA€HTH

12.1. Po3nopin 6aniB, IKi OTPUMYIOTh CTYIEHTH (K1IbKICHI KpUTEPIi OLIIHIOBAHHS)

CkiaioBi HaBYaJIbHOT baim 3a ogHe 3aHATTA Kinbkicts 3anath | CymMapHa KUIBKICTh
poboTtu (3aB1aHHS) (3aB/1aHb) OariB
Cemectp 1
3micToBHUI Moy 1
Buxonanus 3...5 5 15...25
1abopaTOpHUX POOIT
3axuct 1abopaTopHUX 3...5 5 15...25
pobIT
Moy isHUN KOHTPOJIb 6...10 1 6...10
3MicTOBHUIT MOaYJIb 2
BukonauHs 3...5 2 6...10
1a0b0paTOPHUX POOIT
3axucT 1adopaToOpHUX 3...5 2 6...10
pooiT
MonyabHU KOHTPOJTB 12...20 1 12...20
Yceboro 3a cemectp 1 (9) 60...100

CemecTpoBUil KOHTPOJIb Yy BUIVISAAL ICIIUTY MPOBOAUTHCS Y pa3i BIIMOBH CTy/AEHTa BiJ OaliB
MOTOYHOIO TECTYBAaHHSA W 3a HAsABHOCTI AOMYycKy 1o icnuTy. [lin yac ckiiagaHHs CEMECTPOBOIO
ICIUTY/3aJIiKy CTYJICHT Ma€ MOXJIMBICTh oTpuMaTh MakcumyM 100 Gais.

biner ans icnuTy CKIalaeThes 3 TPhOX 3anuTaHb. [lepie 3anuTaHHs] — TEOPETHYHE,
MaKCHUMaJIbHa KITbKICTh OamiB ctaHoBUTH 20. [lpyre 3anutanHs — 3a1a4a s po3B’3aHHS,
MaKCHUMaJIbHa KUTBKICTh 0amiB — 40. Tpere 3anutanns — nabopaTopHe (CTEHI0BE), MaKCUMasbHa
KuTbKicTh OaiiB — 40.

Mpuknaam ek3ameHnaniiiHux oijeTiB
binem 1
1. Teopernune 3anutanust. Oco0IMBOCTI IPOrpaMHUX cucTeM peanbHoro yacy. @ynkuii OC PB.
2. 3anava g po3B’si3anHsa. CHopMyBaTH aaropuTM IS peatizallii mepioay IuCcKpeTHOCTI
BBUKOHAHHS 3314l yIpaBJiHHSA Ha 0cHOB1 16-po3psinHoro taiimepa MK. TpusamnicTs nepiony
TO0 = 0,4 c. ITepion immynsciB I'TI MK: Trri= 1,0 Mkc.

3. JlaboparopHe (cTeHmoBe) 3aBaaHHs. Ha ocHOBI mporpamu s jgabopatopHoi poGoTu Ne5
3MIMCHUTH AOCIIHKEHHS peakilli CHCTEMH YIPaBIIHHS HA MOSBY 1 BIAMIHY 3HaYHOTO 33/1aBajbHOTO
BumBy (G > 80), skuil mpu3BOIUTH A0 HAaCHUYEHHs peryisTopa. [IpoBecTH eKcHepuMEHTH 3a
HasIBHOCTI 1 BIJICYTHOCTI 0JI0Ka OOMEKEHHS IHTerpajabHOi ckoanoBoi. [loscHUTH pe3ynbTaTy.

binem 2

1. TeopernuHe 3amuTaHHs. XapaKTEepPUCTHKA MOcHigoBHUX iHTepdericiB. Cranmaptu RS-232 i
RS-485.

2. 3anava s po3B’si3aHHs. Po3paxyBaTu yac nepeaadi NakeTy JaHUX yepe3 MOCIIIOBHUN TOPT
UART. Cknan nakery: Tpu yucia popmary «0ailT i3 3HaKOM», 01HO yucio popmaty «3-x0alToBe 3
IJIaBAIOYOI0 TOYKOM», I’ ATh uncen popmary «2 GaiiTu 31 3Hakom». ILIBuaKicTh nepenayi

19200 6i1/c. BiT KOHTPOJIIO TAPHOCTI HE POPMYETHCHI.

3. JIaboparopHe (cTeHaoBe 3aBAaHHs): B mporpami nis nadopatopHoi poboTsl Ne6 (ympaBiiHHS
CTPIYKOBUM TPAHCIOPTEPOM) 3aMIHHTH JDKEpeso iHQopmaiii mpo MBUAKICTE PyXy CTPIUKH Ha
albTepHATUBHUI BapiaHT, 3aJaHuil B jabopatopHiii poOoTi. I[IOpIBHATH 1 MOSICHUTH pe3yJbTaTH
eKCIEPUMEHTY.
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12.2. SIkicHi KpUTEpii OIIHIOBAHHS

HeoOxinnuit o0csar 3HaHb 1718 OfepKaHHS O3UTUBHOI OLIHKHU:

— MPUHIUIIN MOOY0BY Ta aHAII3y TEXHIYHOI'O 3aBJIaHHS, CUCTEMY BUMOT 10 KOHTPOJIEPIB CUCTEM
yIpaBJIiHHS,

— OpUHLMIK MOOYIOBM KaHAMIB Tepefadl JaHUX, OpraHizalilo (i3MYHOro, KaHAJIbHOIO Ta
[IpOrpaMHoOro iHTepdeiicy Mik KOHTpOJIEpaMH;

— CTaHJApTU Ha Cy4acHi iHTepdeiicu s moOya0BH KOHTPOIIEPa;

— MIPUHLHUIHN OOYIOBU JOKAJBbHUX OOUYMCITIOBAJIbHUX MEPEX, THUIH MPOTOKOJIIB Mepeaaydl JTaHuX,
TUIIOB1 CXEMOTEXHIYH1 PIllIEHHS AJI OpraHi3alii KaHaliB 3B’ S3KY;

— CydacHy eleMeHTHY 0a3y Ta mapaMeTpH CTaHJapTHU30BAHUX OJIOKIB AJisl TOOYOBU MTPOMHUCIIOBHX
KOHTPOJIEPIB,;

— eramnu 1 3aco0u po3poOku 1 HajaromxeHHs 113 koHTpoepis;

— crnoco0bu mporpaMHoi peasizauii iHQOpMaLIMHUX 3B SI3KIB MK (DYHKIIOHAJIBHUMHU €JIeMEHTaMu
[13 ynpaBnsitounx 00YUCIIOBAILHUX CUCTEM;

— TMPUHIUIINA MOAYJIBHO-IEpApXiuHOi TOOYI0BU KOMILJIEKCIB IIPOTpaM;

— MIIXOAW JO YHpPaBIiHHSA OOYMCIIOBAIBHUM IIPOLECOM Ta PO3MOIIJIOM OOYHMCIIOBATBHUX
pecypciB;

— CydacHi METOH i 3acobu aBToMaTH3allii mpoekTyBanHs [13.

HeoOximuuii 06csr BMiHb 11 OAEP)KaHHS MTO3UTHBHOI OLIIHKU:

— (opmyBaTH CTPYKTYpYy KOHTpOJIEpa, IO BiJMOBIIa€ yMOBaM TE€XHIYHOTO 3aBIaHHS;

— BHW3HAYaTH ONTUMAJILHUN PO3MOJILI IHTEPPEHCHUX PECYpPCiB KOHTPOJIEPa;

— (dopMmyBaTH YU BUOMpATH IPOTOKOJIM Tepesiadi JaHUX KaHaJaMH 3B’ S3KY;

— (dopMyBaTH MPOTOKOJIM YIPABIIHHS eIeMEHTaMU POMUCIOBOT0 KOHTPOJIEpa y pealbHOMY 4aci;

— po3po0IIATH OOYUCITIOBANIBbHI aJTOPUTMHU Ha OCHOBI ()OPMATLHOTO OIUCY 3a/1aui;

— MpaloBaTH 3 IHTErPOBAHHWMH IMaKeTaMHU JUISl PO3pOOKH 1 HaJaroJKEHHs MporpaM Ha OCHOBI
TEXHOJIOT1i Bi3yaJbHOTr 0 npoekTyBaHHs [13;

— ¢opMyBaTH BUMOTH 0 IPOrpaM YIpPaBIiHHA OOYMCIIOBAIFHUM IIPOLECOM Ta PO3POOISATH
€NIEMEHTH MPOrpaM-IUCIETYEPiB PEaTHHOT0 Yacy;

— BUW3HAyaTH NOTPiOHI O0YUCTIOBANILHI pecypceu s peamizanii [13.

12.3 Kpurepii oriHtoBaHHS POOOTH CTYAEHTa IPOTATOM CEMECTPY

1. Ominka B mexax 90...100 6aniB BUCTaBISETHCS CTYICHTY:

1.1 sxkuii TBepAO 3HAE: MPUHIMIK NOOYIOBM Ta aHaNi3y TEXHIYHOTO 3aBIAHHS, CHCTEMY
BUMOT JO0 KOHTpOJIepa; MPUHLUIK NOOYIOBU KaHAIIB Iepefayl JaHUX, OpraHizamiio (i3HU4HOro,
KaHaJbHOrO Ta MPOrPaMHOro iHTepdeiicy MK OKpeMHMH KOHTpOJepaMH; CTaHJapTH Ha CydacHi
iHTep(delicu nnas MoOyZOBM KOHTPOJEpa; NPUHLUNU TMOOYAOBH JIOKAJIbHUX OOYUCITIOBAIBHUX
MEpEeK, TUIM TMPOTOKOJIB Tepeaadi JaHWUX, THIOBI CXEMOTEXHIYHI pIIICHHS g Oprasizamii
KaHaJIB 3B 43KY; Cy4acHY €JeMEHTHY 0a3y Ta mapaMeTpu CTaHJapTU30BaHUX OJIOKIB AJid OOYAOBH
koHTposiepa CVY; eranu 1 3acobu po3poOku 1 HamaromxeHHs II3 xontposnepa CVY; cmnocobu
nporpamMHoi peanizauii iHGopManifHUX 3B’A3KIB MDK (yHKUIOHAIbHUMU eneMeHTamu 13
YIOPABIISIFOYUX O0YMCITIOBAIBHUX CHCTEM; MPUHIIUIIA MOJYJIbHO-1€papXiuHOi MO0y 1I0BH KOMIIJICKCIB
porpamM; MiAXOAu A0 YIPaBIiHHS OOYMCIIOBAIBLHUM IPOIECOM Ta PO3MOILIOM O0YHCIIOBATBHUX
pecypciB; CydacHi MEeTOIHU 1 3aco0u aBTOMaTH3alii npoekTyBanHs [13.

[Ipy 1BOMY CTYIEHT BHKOPHCTOBYIOYHM 3HAaHHS 3 IUCHUIUIIHU, ITOBHO Ta TPaBWIHLHO
BIJIMOBiJIa€ Ha BCl MHUTaHHS, sSKi OyJIM TOCTaBJIeHI mepen HUM. Y BCIX BIAMOBIASX CTYICHT, HE
JIONYCTHB CYTTEBUX HETOYHOCTEH, BUIPHO KOPUCTYETHCS HABYAIBHOIO Ta HAyKOBO-TEXHIYHOIO
JTEpaTyporo 3 MUTAHb AUCLUUILTIHH.

1.2 SIkwif mposiBisie BMIiHHS JIOTIYHO 1 YITKO CKJIACTH CBOIO BiAIOBiJb, PO3B’SI3aTH THIIOBY
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3aJavy Ta MpaKTHYHE 3aBJIaHHs, a TAKOX BIJNOBIIaTH HA BCl JOJATKOBI MUTAHHS.

1.3 3menmeHHs KibKkocTi 60amiB B Mexkax 90...100 MOXxIIMBE TpH HETOYHUX (POPMYITFOBAHHSIX
y BIAMOBIASX HA JOMATKOBI 3aMTUTAHHS.

2. Ominka B Mexax 83...89 0amiB BUCTaBISIETHCS CTYIACHTY:

2.1 Sxuil mae noctaTHbO IIMOOKI 3HAHHS 3 TEOPETHMYHOI YacTUHU aucuuiuiiHu (m. 1.1),
MPaBUIILHO PO3B’sI3aB MPAKTHUHE (JIa0OpaTOpHE) 3aBIaHHs, alie Horo BiIOBi/Il HE € YITKUMHU.

2.2 3MeHIIeHHS KUTBKOCTI 0aliB MOXJIMBE MPH HETOYHOCTI y (OPMYITIOBAHHSIX Ta HEMIOBHUX
BIJIMOBI/IAX HA TCOPETHUYHI a00 MPAKTUYHI 3alTUTaHHS.

3. Ominka B Mexax 75...82 0anu BUCTaBIAETHCS CTY/ICHTY:

3.1 Skuit mae TBep/i 3HAHHS 3 TEOPETUYHOI YaCTHHU AUCHUIUTIHK (11. 1.1), po3B’s13aB 3a1a4y
MPaBUJILHO, aJie HepalliOHAJIbHUM CIOCOOOM, BUKOHAB MpPAaKTHYHE (JIa0OpaTOpHE) 3aBJaHHS, aye
HOT0 BIAIIOBII HA AESIK]l 3alIMTAHHSI HE € IIOBHUMMU.

3.2 3MeHIIeHHs KIJIBKOCTI 0alliB B Mexax 75...82 0anu MOXIIMBE 3a HETOYHI BIAMOBIAI Ha
TEOPETUYH1 JOJATKOB1 3alTUTAHHS.

4. Ominka B Mexkax 68...74 6anu BUCTABISETHCS CTYACHTY:

4.1 SIxkuii Bojojie TeopeTHYHUM MarepianoM (3 m. 1.1) He B moBHOMY 00cs3i, IOMYCTHB
MOMIJIKK y BHUPIMICHH] 3a7a4i abo mpakTUYHOro (1ab0opaTopHOro) 3aBIaHHS, WOTO BIAMOBiAI Ha
3alMTaHHS HE € TTOBHUMH.

4.2 3MeHIIeHHs KUIBKOCTI OaiiB B Mexkax 68...74 0amu MOXJIMBE 32 HETOYHI Ta HEMOBHI
BIJIIIOBII HA JOMATKOBI 3alIMTAHH.

5. Oninka B Mmexax 60...67 BUCTaBISIETHCS CTYACHTY:

5.1 SIkuii HEBNEBHEHO BOJIOJII€ TEOPETHYHMM MaTtepiaioM (3 m. 1.1), BupimmB 3amady adbo
npakTu4yHe (J1abopaTopHE) 3aBAaHHS 3 T'pyOMMM ITOMMJIKAMH, HE BIAMOBIB Ha JEsAKl JTOJATKOBI
3aIUTaHHS.

Ilkana ouinoBaHHs: 0ajdbHA i Tpaguuiiina

. O1iHKa 3a TPAIUIIIHHOIO KO
Cywma GamiB : _ :
[ciut, nudepenHItiioBanmii 3amiK 3anik
90-100 BigminHo
75 -89 Hobpe 3apaxoBaHO
60— 74 3a70BUILHO
0-59 HezanoBinsHO He 3apaxoBano

13. MeToauune 3a0e3me4eHHA

Bce meTonuune 3a0e3nedeHHs] B €MEKTPOHHOMY BUTIIAAL po3MmimlieHe Ha cepBepi kad. 301.
ABTOD BCiX po3podok — goneHT kad. 301 Ixynrakos B.I'. [nsax a1 o3HallOMIIEHHS 1 CKauyBaHHS:
R:\materials\Muxkponporieccopusie perysstopsi\[TIT MIT CY

abo
https://drive.google.com/drive/folders/1ok K3Mu9vgKR9wzfn94LumJfVMMADS9cls

Posmimenns HKM/I aucuuniiiay y cucteMi JucTaHIiiHOro HaB4yaHHs MeHTop:
https://mentor.khai.edu/course/view.php?id=2999

1. Koncnekrt nekmiii 3 aucuurmiiau «IIpoekTyBaHHS Ta MpOrpaMyBaHHS KOHTPOJIEPIB CHCTEM
yrpaBiiHHa». 2022 p.

MeTonuuHi BKa3iBKH 1 3aBJaHHS 10 BUKOHAHHS JabopaTopHux pooiT. 2022p.

3. Tmrerpoane cepenosuiie Visual MCStudio. Tactpykiist kopuctyBada. 2012 p.

N


https://drive.google.com/drive/folders/1okK3Mu9vgKR9wzfn94LumJfVMMAD9cls
https://mentor.khai.edu/course/view.php?id=2999

4.
5.

6.
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VYHiBepcanbHa yu0oBa MiKpokoHTpoJsiepHa cuctema Y YMC-2. Texniunumii onuc. 2010 p.
Cucremne mnporpamHe 3a0esmedeHHs YYMC-2. bibmioreka ciy:)k00BUX MiANPOrpaM.
Incrpyxkuis kopucrysaua. 2010 p.

Jlxxynrakos, B.I'. MikpokoHTpoJiepu B cucremMax kepyBaHHs. Microprocessor Control Systems

[Tekct] : HaBu. moci0. 1o 1a0. polit (ykpaiHchKOIO Ta aHriiicbkoro moBamu) / B. T'. JIxynrakos. —
XapkiB : Har. aepokocM. yH-T iM. M. €. J)KykoBcbkoro «XapkiB. aBiail. iH-T», 2021. - 144 c.

(6]

14. PexoMeHa0BaHa JiiTeparypa

Ba3zoBa

. Tpery0, B.I'. IIpoektyBanHusi cuctem aBromaTusaiii. / B.I'. Tpery6. — Hapu. moci6nuk. — K.:

Bunasuunurso Jlipa-K, 2019. — 344 c.
E€pemees, [.C. ABToMaTn30BaHI CHUCTEMM YIPABIIHHSA TEXHOJOIIYHUMM Ipouecamu. /

I.C. €pemees, B.b. KucenboB. — HaBu. mocionuk. — K.: BugaBauunii nim «I'enpBetukay, 2022.
—324 c.

. [IpoexryBanus muppoux kortponepis. / B.I'. Ixynrakos, K.I. Pynenko. — HaBu. mociOHUK. —

X.: Ham. aepokocM. yH-T «XaphbK. aBiall. iH-T», 2008. — 100 c.

. HeBmonos, LII. TexHosoris mporpamyBaHHS NPOMHCIOBHX KOHTPOJIEPIB B IHTEIPOBAHOMY

cepenoBuii CODESYS: Hauanenuii mocionmk / [II. Hesmomos, C.II. Hosocenos,
0O.B. Cuuona. — Xapkis: XHYPE, 2019 . — 264 c.

. Mixxnapoauuii crangapt IEC 61131-3. [IporpamoBani KOHTposepu. MoBH IporpaMyBaHHS.
. Military avionics systems / Ian Moir and Allan G. Seabridge. - John Wiley & Sons, Ltd., 2006. —

538 p.

. Civil avionics systems / Ian Moir and Allan G. Seabridge. - Professional Engineering Publishing,

UK, 2003. - 443 p.

. Integrated Modular Avionics Development Guidance and Certification Considerations // RTO-

EN-SCI-176/ - Rene L.C. Eveleens — National Aerospace Laboratory NLR, 2016.

JlonomizkHa

. OcHoBu u(poBUX cucTeM. — XapkiB, Hail. aepokocmiu. yu-T «XAl», 2002. — 671 c.
. PartionanpHe ynpaBIiHHS Mpane31aTHICTI0O MAaKETHOT'O 0JI0Ka €IeKTPOABUTYHIB-MaXOBHUKIB

[Texct] / B. I'. Jlxxynrakos, K. 0. Jlepravos, A. C. Kynik 1a iH. : 3a 3ar. pen. A. C. Kynika. —
XapkiB : Ham. aepokocM. yH-T iM. M. €. XykoBcbkoro «Xapkis. aBiari. iH-T», 2023. — 224 c.
ISBN 978-966-662-900-8

. IIpoexTyBaHHs Ta po3poOKa MPOrpaMHOro 3a0e3MeueHHsI IPOMUCIOBUX KOHTPOJIEpIB Ha 0a3l

rpadis cranis / O. O. boiiko, €. K. Bockobotinuk, C. M. [Iponenko, /1. B. CnaBincekuii //
HamionansHuii TipHHYMi yHiBepcuTeT. 30ipHUK HAyKOBUX Mpaik. — JIninmpo : HTY
«/IninpoBchka momitexHikay, 2021. — Ne 64. — C. 229-238.

. 303yms, B., Ocamuuii, C., Tumomenxo, I'. [ndopmariiitna TeXHOTOT11 MOAEIHBHOOPIEHTOBAHOOTO

IPOCKTYBaHHS KOHTPOJIEpY peanbHoro yacy // Automation of Technological and Business
Processes, (2023) — Ne 15(1). C. 1-10.

15. Indopmamniiini pecypcu

1. Caiir xadpeapu 301: k301.khai.edu.
2. Odimiitauii caif'T mpoBigHOr0 BUPOOHUKA MIKPOKOHTpOJIEpiB: WWW.atmel.com
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