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1. Onuc HABYAJILHOI JUCIHHUILTIHMN.

"KoMI''oTepHO-1HTErpOBAaH1 TEXHOJOTIT

— MJI CKOPOYCHOI'O T€DMiHV HaB4YaHHI

I'any3b 3HaHB, cIEHiAJBHICTH, OCBITHS POrPaMa, OCBITHIN CTYNiHb

OcCBITHIH CTYIIIHB Oakanasp

' . 151 «ABTOmMarun3anis Ta KOMI FOTEPHO-
CreniajibpHICTh . _ '
IHTErPOBaH1 TEXHOJIOT1»

' «ABTOMAaTH3aIlisl Ta KOMIT FOTEPHO-1HTErpOBaH1
OcBiTHS nporpama .
TEXHOJIOT1I»

XapakTepucTUKAa HABYAJBHOI THUCUHMILTIHH

Bun 000B’I3K0Ba
3arajgbpHa KUJIBKICTHh TOJUH 120
Kinbkicte kpequtiB ECTS 2
KinbkicTh 3MICTOBUX MOAYJIIB 2

Kypcosuit npoekt (podoTa)

CDopMa KOHTPOJIIO CK3aMCH

IToxka3HUKHM HABYAJIBbHOI JUCUMILIIHM VISl ICHHOI Ta 3204HOI GOpPM HABYAHHS

neHHa ¢popMa HaBYaHHS | 3a04yHa (opMa HaBUAHHS
Pik miaroroBku 2 -
Cemectp 4 -
Jlex1iiiai 3aHITTs 28 roz. - TOJI.
[IpakTruHi, cCEMiHAPCHKI 3aHATTS - TOJ. - TOJ.
JlaGopaTopHi 3aHATTS 28 rog. - TOJ.
CamocriitHa podoTa 60 rox. - TOI.
KinbKicTh THKHEBUX ayTUTOPHUX
4 ron. - TOJI.
TOJIMH TSI IEHHO1 (hOpMH HaBYaHHS

2. MeTa, 3aBIaHHSI TA KOMIIETEHTHOCTi HABYAJIbHOI JUCIUILTiHH
Metow aucuMIUIiHM € (HOpMYBaHHS y CTYACHTIB 3HAHHS NPUHLIMIMIB, METOJIB 1

Ha6yBaHHH IMPAaKTUYHUX HABHUYOK HO6YI[OBI/I Ta IIOCJ]iII)KeHHSI CHCTEM aBTOMAaTHU4YHOI'O



KOHTporo Ta o0poOku iHpopMmariii (SCADA) TeXHOJIOTIYHUX TPOIECiB 1 00’€KTIB
arponpoOMHUCIOBOT0 BUPOOHHUIITBA HA OCHOBI BUKOPUCTAHHS KOMIT FOTEPHUX TEXHOJIOTIH.

3aBaqaHHs JMCUMILUIIHM — BHUBYEHHS MPUHIUIIB CTBOPEHHS MPOrPaMHOIO
3a0e3neyeHHs 3 BUKopucTtanHsaMm MoB ctanaapty IEC 61131-3.

VY pe3ynbTaTi BUBYEHHS! HaBUAJIbHOT JUCHUIUIIHU CTY/ICHT MOBUHEH: 3HATH: ICHYIOYE
nporpamae 3a0esmeueHHs s mooygoBu SCADA Ta 1oro ocoOJWBOCTI; TMOPSIOK
ctBoperHss mpoekty SCADA; mpuHIMnu poOOTH MPOTPAMHOTO 3a0E3MeUeHHS IS
nporpamyBadHss SCADA; BMIiTH. 3A1HCHUTH BU3HAYEHHS HEOOXIHOTO MPOrpPaMHOIO
nakety SCADA,; 3nilicHioBaTH nnporpamyBanHs B cepenoBuiili SCADA; BUKOPUCTOBYBaTH
npuniumm nooyaosu SCADA.

Haboymmsa komnemenmuocmeii:

iHTerpanbHa  komrereHTHicTh  (IK):  30amuicme  pozeé’azyeamu  ckaiaowi
cneyianizoeami 3a0a4i ma npakmuyHi npoodemu, Wo XapaKxmepuszyomscs
KOMNJIEKCHICMIO MA HEBU3HAYEHICMIO YMO08, Nni0 4ac npogecitHoi
OisitbHoCcmi y 2any3i asmomamu3ayii abo y npoyeci HABYAHHA, WO
nepeooavac 3acmocy8anHs meopit ma Memoois 2any3i.

3aranbHi  koMmrieTeHTHOCTI (3K): 1. 30amuicme 3acmocosysamu 3muanms y
npakmuunux cumyayiax. 4. Haeuuxu euxopucmamnHs iHpopmayiuHux i
KOMYHIKAYIUHUX MeXHON02Il. 5. 30amHuicmb 00 NOULYKY, ONpaylo8ants ma
ananizy ingopmayii 3 pizHux odxcepei.

daxoBi (cmemianbhi) kKoMmrereHTHOCTI (CK): 4. 30ammuicmv 3acmocogysamu
Memoou  CUCMEMHO20  aHani3y, MamemMamuiyHo20  MOOeN06aAHHs,
i0enmuikayii ma 4uciosi memoou OJisi po3pOOIEHHI MAMEMAMUYHUX
Mooenell OKpemMux eleMeHmie ma cucmem agmomamusayii 8 yiiomy, Os
ananizy AKocmi iX (OYHKYIOHYBAHHA (3 BUKOPUCMAHHAM HOBIMHIX
KOMN TomepHux mexHoao2iu. 7. 30amuicme 00IpyHmMOBYy8amu uobip
MEeXHIYHOI CMpYKmypu ma eMimu po3poonamu NpuxiaoHe NpocpamHe
3a6e3neyennss Onid MIKPONPOYECOPHUX CUCmeM KepyeaHHs Ha 0asi
JIOKAIbHUX 3ac00i8 a8momamu3ayii, NPOMUCIOBUX JIOCIUHUX KOHMPOepis
ma npocpamosaHux JO2IYHUX MAMpuyb 1 CUSHATbHUX NPOYEcopis.
12. 30amuicms 3acmocogyeamu cneyianvbHi 3HAHHA 07l CMBOPEHHS.
cucmem aemomamuzayii CKIAOHUX OlomexHiuHux 00’ €xmie, Kompi
emiugyroms OI0JI02TYHY CKIAO08) HA OCHOBL CYYACHUX MeMOOi8 YNPAGIIHHSA
ma KOMn 10mepHOTHMeZpo8aHUX MexXHON02I.

Ipoepamnui pesynemamu nasuannusa (IIPH): 3. Buimu 3acmocogysamu Cy4achi
IHhopMayitini MexHOo02li ma Mamu HABUYKU PO3POOIIMU ANCOPUMMU MA
KOMN TOmepHi npocpamu 3 BUKOPUCAHHAM MO8 BUCOKO20 pIBHA ma
MexHONI02ll 00 '€EKMHO-0PIEHMOBAHO20 NPOSPAMYBAHHS, CMEOPHOBANU



oazu oanux ma BUKOpUCMO8Y8amu IHmepHem-pecypcu.
4.  Posymimu cyms npoyecis, wo 8i00ysaromvcsi 8 00 €Kmax
asmomamu3zayii (3a 2any3samu OisLIbHOCME) ma éMimu npoeooumu aHali3
00’ekmie asmomamuzayii i 00IpyHmMosysamu 6ubip cmpyKmypu,
aneopummie ma cxem KepyB8aHHA HUMU HA OCHOBI pe3ylbmamis
oocnioxcenns ix enacmueocmet. 5. Bmimu 3acmocogyeamu memoou
meopii aBmoMamuyHo20 Kepy8auHs OAs OOCAIOMCeHHs, aHanizy ma
cuUHme3y cucmem asmoMamuyHo2o Kepysanus. 6. Bmimu 3acmocosysamu
Memoou CUCMEMHO20 AHANI3Y, MOOeN08AHH, l0eHmu@ikayii ma 4uciosi
Memoou OJisi po3pOOJIeHH MAMEeMAMU4Hux ma IMimayitiHux mooenetl
OKpeMux ejleMeHmie ma cucmem agmomamusayii 8 yinomy, Ois aHauizy
AKocmi iX (OYHKYIOHYBAHHS I3 GUKOPUCAHHAM HOBIMHIX KOMN TOMEPHUX
mexnonoziu. 9. Buimu npoexmysamu 6acamopisnesi cucmemu Kepy8aHHs.
i 300py oOanux O ¢hopmyeanus 6asu napamempié npoyecy ma ix
gizyanizayii 3a 00nomo20r0 3acobi8 NHOUHO-MAWUHHO2O [Hmepgelic),
BUKOPUCMOBYIOUU  HOBIMHI  KOMN'tTOmepHo-inmezsposamni  mexHol0zll.
10. Bmimu obrpynmogysamu eubip cmpykmypu ma po3poonsamu
NPUKIaoHe npocpamue 3abe3neuyeHHs O/l MIKPONPOYECOPHUX CUCmeM
VIPAGNiHHA HA 0a3i JOKAIbHUX 3AC00i8 asmomamusayii, NpOMUCIOBUX
JIOCIYHUX KOHMpOJepie ma NpocpamoOBaHUx JOCIYHUX MaAmpuysb I
cucHanbHux npoyecopis. 12. Bmimu euxopucmogysamu pisHOMAaHimHe
cneyianizosane npocpamme 3abe3nedeHHs Ol peanizayii  Munosux
[HOHCeHEepHUX 3a0ay y 2any3i agmomamusayii, 30Kkpema, MamemamuiHo20
MOOEeNBAHHS, A8MOMAMU308AHO20 NPOEKMYBAHHA, Kepy8aHHs 0Oazamu
O0anux, Memooie KoMn 1omepHoi epaghixu.

3. [Iporpama Ta cTPyKTYpa HABYAJBHOI TUCHMILIIHH JIJIS:

— MIOBHOT'O TEPMIHY JIEHHO] (3a04HO1) ()OpMU HABYAHHS;

— CKOPOUYEHOT'0 TePMiHY JIEHHO] (3a04HO1) (JOPMU HABUAHHSI.

KinepkicTs rogus
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3microBuii Mosynb 1. TekcToBi MoBH nporpamyBanHs cranaapty MEK 61131/3

Tema 1. IIporpamoBani

JIOT14H1 KOHTpOJepu




Tema 2 Tunu nanux ta

. 4 3 9
X MepPEeTBOPEHHSI
Tema 3. MoBa cniucky
. . 4 3 9
iHeTpykiin 1L
Tema 4. MoBa
CTPYKTYPOBAHOTO 4 3 9
tekcty ST
Pa3oM 3a 3micTOBUM
16 12 33
Moayiem 1
3micToBuii MOy b 2. BizyanbHi MoBHM nporpamyBanHs crangapty MEK 61131/3
Tema 1. MoBa
cxomoBux giarpam LD 4 6 9
Tema 2. MoBa
G yHKIIIOHATTbHUX 4 5 9
osokiB nanux FBD
Tema 3. MoBa SFC 4 5 9
Pa3oM 3a 3MicTOBUM
12 16 27
Moaysem 2
Ycworo TOOUH 90 28 28 60
4, Temu ceMiHAPCHKHUX 3aHATh.
No KinpkicTh
Ha3zpa Temu
3/m T'OJIUH
1
2
3
5. TeMu NpaKTUYHUX 3aAHATh.
No KinbkicTh
Ha3zpa Temu
3/m T'OJIUH
1
2
3
6. Temu 1a00paATOPHUX 3AHATD.
No KinpkicTh
HazBa remu
3/m T'OJIUH
1 | 3naitomctBo 31 SCADA Trace Mode. CTBOpeHHsI IPOCTOTO MPOEKTY 2




2 | HonaBanHs (yHKIT KEpYBaHHS Ta TPEHIY O MPOCTOTO MPOEKTY 2
3 | CtBopenHs nporpamMu Ha MoBi TexHo ST 2
4 | Peanizartiist nporpam JIIHIAHOI CTPYKTYPH 2
5 | Peanizaris nporpam HUKIIYHOT CTPYKTYpPH 2
6 | Peamizariis mporpam 3 BUKOPHUCTAHHSIM MACHBIB 2
7 | CrBopenHst mporpamu Ha MoBi Texno IL 2
8 | Peamizanis noriunux ¢yskiiit Ha MoBi Texno FBD 2
9 | Peamzanisa apudpmernunux ¢yHkiiid Ha mosi Texno FBD 2
10 | Peamizairisi OTHOKOHTYPHOI CHCTEMHU aBTOMATHYHOTO PETYJIFOBAHHS 2
11 | Peanizaiiisi KOpUCTYBaJbHUIILKUX (PYHKIIIOHAJIBHUX OJIOKIB HA MOBI 2
Texno FBD
12 | Peamizarist nporpamu Ha MoBi Texuno SFC 2
13 | CTBOopeHHs €KpaHiB aBTOMATH30BaHOTO poOodoro Micisi (APM) 4
7. Temu camocTiiiHOI po00OTH
No KinbkicTh
Ha3zBa Temu
3/ TOJIUH
1 | Bukopucranns rpadiuynux eneMmenTiB npuiaaiB B SCADA Trace Mode 4
2 | Bukopucrtanus ¢yHKIIM KepyBaHHs Ta TpeHAIB B poekTax SCADA 4
Trace Mode
3 | IlporpamyBanns Ha MoBi Texno ST 4
4 | Ilporpamu niHIAHOI CTpYKTYpH Ha MOB1 TexHo ST 4
5 | Po3pobka nmporpam HUKIIYHOI CTPYKTYpH 4
6 | Po3poOka mporpam 3 BUKOPHUCTAHHSM MACHBIB 4
7 | Po3pobka nporpamu Ha MoBi Texno IL 4
8 | Po3pobka nporpamu Ha moBi Texno FBD 4
9 | Po3pobka apubmernunux ¢ynkiii Ha MoBi Texno FBD 4
10 | Po3pobka 0JTHOKOHTYPHOI CUCTEMH aBTOMATHYHOTO PETYJIIOBAHHS 4
11 | Po3po0Oka KOpHCTYBaIbHULIBKUX (PYHKIIOHAIBHUX OJIOKIB HA MOBI1 4
Texno FBD
12 | Po3pobxa nporpamu Ha MoBi Texno SFC 4
13 | Po3pobka expaHiB aBTOMAaTU30BaHOTO poboyoro miciisg (APM) 12

8. KoHTpOoJIbHI MUTAHHS, KOMILIEKTH TECTiB /1J151 BU3HAYEHHSI PiBHS 3aCBOECHHS
3HAHb CTYJACHTAMHU.

1. Axwii onepatop MoBH IL - MOpiBHIOE BMICT aKyMyJsiTOpa 3 BMICTOM OTIEpaHjia 3a

YMOBOIO >=7

2. Slxuit oneparop MoBH IL - MOpiBHIOE BMICT aKymyJsaTopa 3 BMICTOM OTEpaHjaa 3a

YMOBOIO <>?

3. Sxuit oneparop MoBu IL - mopiBHIOE BMICT akyMynaTopa 3 BMICTOM OIepaHjaa 3a




YMOBOIO <=7

4, SIxkuit onepatop MoBHu |L - moOpiBHIOE BMICT aKyMyJsITOpa 3 BMICTOM OTE€paHfa 3a

yMOBOIO <?

5. Sxkwuit oneparop MoBu IL - moOpiBHIOE BMICT akyMyJATOpa 3 BMICTOM OIepaHaa 3a

YMOBOIO >?

6. Sxuit oneparop moBu L - 3aBaHTa)Kye 3HAUCHHSI OllepaHAy B aKyMyJsTop?

7. SIxkuit onmeparop mMoBH IL - 30epirae moTovyHe 3HAYCHHS aKyMYJIATOpa B OnepaHe?

8. MeTtog, sikuii BUKOPUCTOBY€ETHCS MIPH Mepeiayl Ta OTpUuMaHH1 iHpopmalii abo JaHux

qepe3 CCPpCAOBUIIC HABUBAETHCA:

9. SCADA € B ocHoBHOMY HMI?

10. Axwmit Tun garux 3rigao IEC 61131-3 omucye — noriune (true ado false) 3HaueHH"?

11. Sxwmit Tun nanux 3rigHo IEC 61131-3 onucye — KopoTke 3HaYEHHS I17I0T0 yncia (8

6it)?

12. Sxwuit Tum ganwux 3rigao IEC 61131-3 ommcye — 0e3 3HaKOBE KOPOTKE 3HAYCHHS

1utoro yucia (8 6it)?

13. Sxuit Tun nanux 3rigHo IEC 61131-3 onmcye — 6aiiTtoBoe 3Ha4YeHHS (8 01T)?

14. Axwmii Tun ganux 3rigHo IEC 61131-3 ommcye — mpocte Oe3nepepBHE 3HAYEHHS

rtoro yucia (16 6it)?

15. Axuit Tun manux 3rigHo IEC 61131-3 onucye — 6e3 3HAKOBE MpocTe Oe3nepepBHE

3Ha4YeHH 1110ro yncna (16 6it)?

16. Sxuit Tun nanux 3rigHo IEC 61131-3 onmcye — 3HadeHHs ciaoBo (16 61T)?

17. Sxuit Tun ganux 3rigHo [EC 61131-3 onucye — Ge3nepepBHE 3HAYEHHS MOBIMHOT

JTOBXXHMHU 111J10r0 umcia (32 01T)?

18. Skuii ™in manux 3rigHo IEC 61131-3 ommcye — 06e3 3HakoBe Oe3mnepepBHE

3HAYCHHS MTOBIMHOT TIOBXKUHM Iij1oro uncia (32 6it)?

19. Axwmit Tunm panwx 3rigHo IEC 61131-3 ommcye — 3HaYeHHS MOABIHHOI JTOBKWHU

cioBo (32 6it)?

20. Sxuit Tun manmx 3rigHo IEC 61131-3 ommcye — moBre OesnepepBHE 3HAYCHHS

1utoro yucia (64 6it)?

21. Sxwuit Tun panux 3rigHo IEC 61131-3 onucye — 6e3 3HakoBe J0Bre Oe3mepepBHE

3Ha4YeHHs LUI0ro uncia (64 61t)?




22. Slxwit Tun nanwx 3rigHo IEC 61131-3 onucye — nosre 3Ha4eHHs cJI0BO (64 6iT)?

23. Sxwit Tun nanwx 3rigHo [EC 61131-3 ommcye — peanpHe (3 TUIABAIOYO0 TOYKOIO)

Oe3rnepepBHE 3HAYEHHS?

24. Sxwit Tun manmx 3rigHo IEC 61131-3 ommcye — moBre peanbHe (3 IMJIaBAHOYOIO

TOYKOI0) Oe3nepepBHE 3HAUeHHS (64 6iT)?

25. Sxuit Tun nanux 3rigHo IEC 61131-3 onucye — yacoBy BeIMUUHY?

26. Sxwit T nanwux 3rigHo IEC 61131-3 onmcye — 3Havenns natu (32 6it)?

27. SIxuit Tun nanux 3rigHo [EC 61131-3 onmcye — psAaoK CUMBOJMIB, [0 MA€ MEBHUM

po3mip?

28. IlepemniuiTh siki GpyHKIli BuUKOHY€e cuctemMa SCADA:

29. Sxwuit 361p nanux € yactuHoro SCADA:

30. 3HaiaiTe BU3HAYEHHS I CHUCTEMH KiaclB K1 BXOOATH B KOMIUIEKC 3aaay

yrlpaBJIiHHH Hi,Z[HpI/IGMCTBOM 3 BUSHAYCHHsIMM:

31. 3anumIiTh MOBH MPOTPAMyBaHHs B MOPSIAKY PiBHS CKIQAHOCTI MOB (3 HIXKHBOTO J0

BEPXHBOT0) BIAMOBIIHO J0 MPOIIECY PO3pOoOKHU MporpaMHoro 3ade3neuenns ais [TJIK:

32. IlepemniuiTh MOBHU MIpOrpamMyBaHHsI OYKBEHO IHU(PPOBOTO BIIOOPAKEHHS:

33. IlepeniuiTh MOBU TMpOrpaMyBaHHs TpaiqHOTO BiAOOpaKEHHS OpPIEHTOBAHHX Ha

CTaH.

34. 3HaiiaiTh BIAMOBIAHICTH TpadigyHOro 300pa)KeHHS KOHTAKTIB B MOBI LD 3

BU3HAYCHHSAMM.

35. 3HaiiiTh BIAMOBIMHICTG TpadiuHOrO 300pakeHHS KOTYymoK B MoBi LD 3

BU3HAYCHHSAMM.

36. 3HaiimiTe BIANOBiAHICT TrpadidHOro 300pakeHHA KOTymIoOK B MoBi LD 3

BHU3HAYCHHsIMM:

37. SIxi 3HaueHHs BXO/IB BIAMOBIJAIOThH 3a/IaHOMY 32 3aMOBUYBAHHSIM THUITY JaHUX:

38. BkaxiTh BIANOBIAHMI Jiama30H BXIAHOI HANpPyrd NpuiMada [Js KOXKHOT

cneru@ikarii 3B's13Ky?

39. BxaxiTe 3Ha4eHHS KOJIB (YHKIIHA 3 X onmucom (IpU3HAYCHHSIM) JIJISI POTOKOTY

MODBUS/RTU:

9. MeToau HABYAHHSA.



[lin yac NeKiHOTO Kypcy 3acTOCOBYETbCA CraiifoBli mpe3eHTauii (y mporpami
Power Point), meToanuHi MaTepiaiu, IUCKyCiliHe 0OroBOpeHHs MPoOJIeMHHUX IMUTaHb. Ha
nabopaTopHUX poOOTax aHAMI3yIOThCS Ta BHPINIYIOTHCS 3aBAaHHS 32 JIOMOMOTOIO

KOMIT'FOTEPHOI TEXHIKH Ta CIEIIaJbHOTO POTPaMHOTO 3a0€3MeYeHHS.

10. ®opMuU KOHTPOIIO.

[ToTouHui KOHTPOJL 3HAHb CTYJEHTIB 3 HAaBYAJIBHOI MUCHIUILIIHA TPOBOIUTHCS Y
nucbMOBIN dopmi. KOHTpOJIbHI 3aBIaHHS 3a 3MICTOBUM MOJAYJEM BKIHOYAIOTh TECTOBI
nutadHs (30 TecTiB, 0JjHA MpaBUIIbHA BIIMOBIAL 3 YOTUPHOX 3AIPOIIOHOBAHHUX ).

KoHTposib caMocTiiiHOT poOOTH MTPOBOIUTHCA:

3 JIGKI[IHHOTO MaTepiady — HUIIXOM MEPEeBIPKH KOHCIICKTIB;

3 1a0OPaTOPHUX 3aHATH — 3 JOIIOMOI'OI0 MIEPEBIPKU Ta 3aXUCTY JaOOPATOPHUX POOIT.

[lincymkoBHii KOHTpOJIb 3HaHb BiAOYBae€ThCAd Ha 3aliKy y MNHUCHMOBIA (opmi y
BUTJISI/I TTAKETY TECTOBUX O1JI€TIB, K1 BKIt0Ua0Th 30 TECTiB (0/1HA MpaBUIIbHA BiIMOBI b 3

YOTUPHOX 3aIPONOHOBAHUX, BiJIOBIb OJHUM CJIOBOM, CKJIaJIHI ITUTAHHS).

11. Po3noain 6aJiB, siki OTPUMYKOTh CTY/A€HTH.
OuiHioBaHHsA 3HaHb cTyAeHTa BinOyBaeThcsi 3a 100-OanmpHOIO MHIKANIOO 1
MEePEBOJIUTHCS B HAIllOHAJBHI OLIHKU 3rigHO 3 Tabn. 1 «llonokeHHS Mpo eK3aMEeHW Ta

3anmiku y HYBill Ykpainny.
. OuiHka HanioOHAJIbLHA
PelTuHI cTyACHTA,
3a pe3yJIbTaTH CKJIAJaHHA
oau - —
eK3aMeHiB 3aJIiKiB

90-100 Binminno

74-89 Jlodpe 3apaxoBaHo
60-73 3a10BiIBHO

0-59 He3anoBinibHO He 3apaxoBano

JIJisi BUBHAUEHHS PEUTHHTY CTyAeHTa (ciiyxada) 13 3acBO€HHA nucuuiuiiid Ryuc (1o 100
OaJtiB) ofep kaHuil pedTuHr 3 atectamii (4o 30 OaniB) AOJAETHCS JO PEUTHUHTY CTYJEHTa
(cmyxauya) 3 HaB4asIbHOT poO60TH Rup (10 70 6aiiB): R suc = R up + R aT.

12. HaByaabHO-MeTOANYHE 320e31eYeHH.

13. PexomenoBaHi jaxepesia indpopmanii.
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