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paTyBanbHUX poOiIT Ha 2023- 2024
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Cunabyc po3pobnenuii BianmoBigHo 10 Pob6o4yoi mporpamu 0CBITHROTO
KOMIIOHEHTa «ABTOMAaTH30BaHI CHUCTEMHU YIOPABIIHHSA TEXHOJIOTIYHOTO
MPOIIECY B XIMIYHUX BUPOOHUIITBAX)

2023 pik



3arajbHa iHgopmalisi NIpo OCBITHIN KOMIIOHEHT

3HaHHA, OTPUMAaHI IiJ] Yac BUBYEHHS OCBITHBOI'O KOMIOHEHTa «ABTOMATHU30BaH1
CUCTEMHU  YIpPaBIIHHA TEXHOJIOTIYHOIO TpoLecy B XIMIYHMX BUPOOHHULITBAX
nependayaroTh TEOPETHUYUHE 1 MPAKTUYHE OBOJIOIHHS aHAJII30M BIUIMBY POOOTH CUCTEMHU
aBTOMAaTHUYHOT'O YIMPABIIHHSA HAa TOKa3HUKH SKOCTI BHUPOOHUYOrO (TEXHOJOTTYHOTO)
MPOIIECY, OIIIHIOBATH PU3UKHU Ta OPTaHi3yBaTH JISJIbHICTH 1100 3a0€3MeUeHHs 0e3MeKu
Ha XIMIYHO HeOe3MeYHUX BUPOOHUIITBAX JIJIs 3a100ITaHHs HAI3BUYAHHUX CUTYAIIIM.

BinMmiHHOIO OCOOIMBICTIO JAaHOTO KypCy € MPaKTUYHI HABUYKH 3aCTOCYBaHHS
METO/IIB BUMIPIOBaHb 3 METOI0 aHaIi3y MPHUHIIMIOBUX CXEM KOHTPOJIO Ta YIPaBIiHHSA
BUpPOOHHUITBAMH  0a30BOi  XIMIYHOI  MpOAYKIii, BHOOPY THUIOBUX  MOJEJCH
MIKpOTIPOIIECOPHUX KOHTPOJEPIB i MOOYJOBH €JIEMEHTIB (HYHKIIOHAIBHOI CXEMH
aBTOMATH3allll TEXHOJIOTIYHUM IMIPOLIECOM.

Indopmariist npo HAyKOBO-IIEJAroriYyHOro(HUX ) NpaliBHUKA(IB)

bopucosa Jlapuca BonmomumwupiBHa, momeHT Kadeapu
opraizamii Ta TEXHIYHOTO 3a0e3MeueHHs aBapiiiHO-
pATYBaJIbHUX POOIT (aKyIbTETy IUBLIBHOTO 3aXHCTY,
KaHJIUJAT IOPUINYHAX HAYK, TOTICHT

M. Yepkacu, Bysn. OHompieHKa, 8, KaOiHET (paKyibTeTy
[13. Po6ounii Homep Tenedony —+38(067)5797655
E-mail borisova@nuczu.edu.ua

iHpopmariiina Oe3neka, aBTOMATH30BaHI CHCTEMH
YIPABIIHHS

[Ipodeciiini 3HaHHS 1 3HAYHUN JOCBiA poOOTH Yy
BUKJIaJaHH] TEXHIYHUX OUCHUAILIIH

MeTou Ta CHCTEMHU MITYYHOTO IHTEJIEKTY : HaBYaIbHUHN
nocionuk / O. Kacinos, JI. Hikitina JI. bopucosa.
XapkiB : BugaBauireo Touka, 2021. 221 c.

HayxkoBa nisuibHicTh 32 | Cobuna B.O., JI.B. bopucosa, O.B. €mizapoB. AHami3
OCBITHIM KOMIIOHEHTOM | Ta TIPOTHO3 CTaHy Oe3neku 00’€KTy OOUYMCIIOBAIBHOI
TEXHIKM B YMOBaX HaJ3BUYaHUX cHUTyariil. [Ipodmemu
Haj3BUYaiHuX curyamii. 2015. Bum. 21. — X.: HYII3V.
—C. 89-96.

3arasibHa 1HGOpMaITis

KonTakTtHa iHpOpM™Martiis

Hayxkogi inTepecu

[Tpodeciitni 3110HOCTI

3aHATTS 3 OCBITHHOTO KOMIIOHEHTA MPOBOJSTHCSA 3T1IHO 3aTBEPKEHOTO
po3kiany. EnexTpoHHMI BapiaHT pO3KiIaay pPO3MINIYEThCA Ha CaliTi Y HIBEPCUTETY
(http://rozklad.nuczu.edu.ua/timeTable/group).

KoHcynprarii 3 0OCBITHROTO KOMITOHEHTa TMPOBOASATHCS MPOTATOM CEMECTPY
mouerBepra 3 16.00 o 17.00 B xabiHeTi (aKyJbTETy HMUBIILHOTO 3aXHCTy (BYII.
Omnormpienka, 8, Uepkacu, UIIIb im. I'epoiB YUopHoOuis), Ta B kaGineti Ne 808 (By.
baBapceka, 7, XapkiB). Y pasi 107aTKOBOI OTpeOH 3100yBava B KOHCYJIbTAIlIl Yac
MOTO/KYETHCS 3 BUKIagadeM. KoHCybTallisi MOKe MPOBOJIUTUCH 3 BUKOPHUCTAHHAM
TEXHOJIOT1i TUCTAHI[IHHOTO HAaBYAHHS.



MeTta BHBYCHHS OCBITHHOI'O KOMIIOHEHTA: 3700yTTS 0a30BUX NPAKTHUYHUX
HaBUYOK aHAJI3y TEXHIYHOTO Ta MPOTPaAMHOT0 3a0€3MEUYCHHS CUCTEM aBTOMATHYHOTO
Ta aBTOMAaTH30BaHOTO KepyBaHHsS Ha 0a3i mpuHuumiB po3dynosu SCADA-cuctem B
pI3BHUX Taly3sgX XIMIYHOI MPOMHUCIOBOCTI, poO3poOKa 3axojiB 3a0e3nmeyeHHs
3HHKEHHS PHU3HWKIB BUHUKHEHHS HAJ3BUYAWHMX CHUTyallli Ha HeOe3NMeUHUX
BUPOOHMIITBAX.

Onuc 0CBITHLOr0 KOMIIOHEHTA

HaiimenyBanns dopma 3100yTTS OCBITH
IMOKa3HUKIB o4YHa (JICHHA)
HaBuanbHuii pik 2023-2024
Cemectp 2-11

OO0csT OCBITHHOI0 KOMIIOHEHTA:

- B kpeautax €EKTC
- KITBKICTh MOJTYJTiB 1
- 3arajibHa KUJIbKICTh T'OqUH 74

Po3noais yacy 3a HaBYAJIbLHUM IJIAHOM:
- ek (roIuH) 30
- MPaKTUYH1 3aHATTS (TOJIMH) 44
- ceMiHapChKi 3aHATTSA (TOJIUH)
- 1abopaTopHi 3aHATTA (TOANH)
— KypCcOBHil MPOeKT (poboTa) (roauH)
- 1HIII BUU 3aHATH (TOJWH)
- camocTiiiHa po0OoTa (To1H) 76
- IHAMBIyaTbH1 3aBJaHHS (HAyKOBO-
nociigae) (ToIuH)
- M1JICYMKOBHUI KOHTPOJIb (AU(epeHIITHII
3aJTiK, €K3aMEH)

CK3aMCH

IlepenymoBH /i1 BUBYEHHS OCBITHHOI'0 KOMIIOHEHTA

[lepenymoBaMu 1yisi BUBYEHHS OCBITHHOTO KOMIIOHEHTA € paHilie 3/100yTi
pe3yJbTaTH HaBYaHHS 3 JUCHUIUIIH BHUIOT MaTeMaTukd, (i3wku, Ximii,
iHQopMaIIHHUX ~ TEXHOJIOTiHM; 3aragbHa XIMIYHA TEXHOJOTIA, MaTeMaTHU4HE
MOJICJIIOBAaHHSI Ta ONTHUMI3allis OO €KTIB XIMIYHOI TEXHOJOrl, KOHTPOJb Ta
KEpyBaHHSI XIMIKO-TEXHOJIOTTYHUMH MPOLIECAMH, OCHOBH IPOEKTYBaHHS XIMIYHUX
BUPOOHMIITB, EHEPrOTEXHOJIOTISI XIMIKO-TEXHOJIOTITYHUX MPOLECIB Ta BCTYH [0
CHenlaabHOCTI.



PesyanaTn HABYAHHS Ta KOMIIETEHTHOCTI 3 OCBITHHLOI0 KOMIIOHEHTA

BianoBigHo 10 OCBITHROI Iporpamu PapiaiiiiHuii Ta XiMiYHUN 3aXHUCT,

BUBYEHHS OCBITHHOI'O KOMITOHEHTA [TOBUHHO 3a0€3IIEYNUTH

- TOCSITHEHHS 3700yBavyaMu BUIIO1 OCBITH TaKUX PE3yJIbTaTiB HABYAHHS:

[IporpamHi pe3yJibTaTH HaBYAHHSI

ITPH

- Oprani3oByBaTu CBOK poOOTY 1 poOOTY KOJEKTHBY B yMOBax
IPOMHCIIOBOTO BUPOOHMIITBA, TPOEKTHUX MIiAPO3ALIIB, HAYKOBO-
JTOCTIAHUX J1abopaTopiil, BU3HAYATH 1111 1 €PEKTUBHI CIOCOOU X

[1PO3

JOCSITHEHHSI, MOTUBYBATH 1 HABYATH ITEPCOHAIT

- OuiHroBaTH TEXHIYHI 1 EKOHOMIYHI  XapaKTEPUCTHUKHU
pe3yJIbTaTiB HayKOBHX JIOCJI1JDKEHD, JIOCJIITHO-
KOHCTPYKTOPCBKMX PO3POOOK, TEXHOJIOTIH Ta 00JIaqHaAHHS
XIMIYHHX BUPOOHHIITB

I1P04

JlucuuruiiHapHi pe3yabTaTH HaBYaHHS

- 3abe3medyyBaTH OpraHi3allif0 i MOAO0 MONEPEIHKEHHS
BUHUKHEHHS HAJ3BHYAWHUX CHUTyallli Ta 3MECHIICHHS PiBHS
BIPOTIHOTO  TIONMIKO/)KEHHST HA  HEOEe3MeYHUX  XIMIYHHUX
BUPOOHMIITBAX,BU3HAYAIOYM TOJIOBHI €JIEMEHTH BIUIMBY Ha
TEXHOJIOTIYHUNA TIPOIleC Ta OOUpaTH HEOOXIJIHY PEryIoIuy
anapatypy 1 cxemy.

JIPH-1

- (opmyBanHA y 3100yBaviB BUIIOi OCBITH HACTYTTHUX KOMIIETEHTHOCTEH:

[IporpamMHi KOMIIETEHTHOCTI (3arajbHi Ta Ipodeciiini) 3K, IIK
- 30aTHICTh OPraHi30BYBATH 1 YIPABJIATH XIMIKO-TEXHOJIOTTYHUMU
IpoIecamM B yMOBax MPOMHUCIOBOTO BUPOOHHIITBA Ta B HAYKOBO- K05
JOCIITHUX JIabopaTopisix 3 ypaxyBaHHSIM COLaJIbHUX,
€KOHOMIYHMX Ta €KOJIOTTYHUX ACTIEKTIB
- 31aTHICTh BUKOPUCTOBYBATH PE3yJIbTATH HAYKOBUX JOCIIIKEHb
1 JOCHIAHO-KOHCTPYKTOPCHKUX PO3POOOK MJi BIIOCKOHAJICHHS K06
ICHyr0UMX Ta/ab0 po3poOKH HOBUX TEXHOJIOTIHM 1 00Ma HaHHS
XIMIYHUX BUPOOHUITB

OuikyBaH1 KOMIIETEHTHOCTI 3 OCBITHBOT'O KOMITOHEHTA K1
- 3JaTHICTb MPOJEMOHCTPYBaTH 3HAaHHS OCHOB KOHTPOJIO Ta
YOPABIIHHS ~ KOMII IOTEPHO-IHTETPOBAHUMH  TEXHOJIOTISIMH B
PI3HUX Tally34X XIMIYHOI IPOMMCIIOBOCTI, pO3pOOJISATH 3aX0JU 3 KJ-1

3a0€3MeUYeHHS 3HIKCHHSI PU3UKIB BUHUKHCHHS HA3BHYAHUX
CUTYyaIllid Ha HeOe3NMeYHUX BUPOOHUIITBAX




IIporpama oCBiTHHOI0 KOMIIOHEHTA

MOAVJIb 1. Komm’roTepHo-iHTerpoBaHi TexHoJsorii B  XiMidHii
MPOMHUCJIOBOCTI

Tema 1.1. IIpomucJioBi nianpuemMcTBa XiMil Ak 00’€KTH yHIpaBJIiHHS

XapakTepucTuka  XIMIYHMX  MOIANPUEMCTB.  ABTOMAaTH30BaHa  CHCTEMa
ynpaBiiHHS mianpueMctBoM. OcHoBHI o3Haku ACY arperatamMu W yCTaHOBKaMHU.
OcoOmuBocti ACY TII y xiMiyHIA npoMuciIoBOCTI. OcoOIMBOCTI  XIMIKO-
TEXHOJIOTTYHUX MPOLECIB.

Tema 1.2. Knacudikaniss aBTOMaTH30BAHUX CUCTEM

KepoBanuii TexHOJOTTYHUHN Tpoliec (TEXHOJIOTIYHUM 00’€KTOM YIIPaBIIIHHS —
TOY), xnacudikamis TOY. Crymias cknagHocti TOY. Knacudikaris, xapaktepHi
ocobmuBocti, 03Haku ACY TII. Tloxin ACY TII o TumoBUX 3aBIaHHAX YTPABIIIHHS.

Tema 1.3. CyuyacHi cucTeMH ynpaBJjiHHS BUPOOHHLTBOM

Crpykrypa ACY TII (3aranshi BimomocTi). Ctpykrypa cyudacHoi ACY TIL
[Mepmmii (HuxHINA) piBeHb. Jpyruii (cepenniii) piBeHb. TpeTiil (BepxHiil) piBEHb.
OyHKIiOHANBHI mifcucTeMu B ckiiani ACY XiMIYHUM MiATPUEMCTBOM.

Tema 1.4. CrBopennsi inTterpoBanux ACY i miAnpueMCTB XiMIYHOI
NMPOMMCJIOBOCTI

MetoauuHi ocHOBU cTBOpeHHs iHTerpoBaHux ACY. CucteMHui miaxia 10
YIOPABIIHHSA 00’ €KTaMU 31 CKJIaJIHOI0 BHYTPIIIHBbOIO CTPYKTYpOIO. PillieHHsT OKpemMux
4yacTUH (JIOKaJbHUX) 3aJa4 yInpasiiHHA. MeToau aekommnosuuii. PilieHHs nokanbHuX
3a]1a4 ynpaBsJliHHSA. [HTerpanis oKpeMHx 3aJad yrpaBJIiHHS.

Tema 1.5. InTerpoBani ACY

[Ipoiec 00’enHanHss abo iHTerpaiii. Arperaifis. 3arajibHi BIJIOMOCTI IO
inTerpauii ACY. dyHKIloHalIbHA IHTErpallisl Ipu cTBOpeHHI iHTerpoBanux ACY Ha
HiJOpUEMCTBaX. YKpPYIHEHa CTpyKTypa iHTerpoBaHoi ACY BeIMKUM MPOMUCIOBUM
nignpuemctBoM. 3abe3neueHns [ACY.

Tema 1.6. OcnoBHi ¢yHnkuii i pesxkumu podotu ACY TII

VYmpanstoul  QyHKIIi(3MIHA PEXUMY 32 TONEPEIHbO IMMiATOTOBICHUMHU
nporpaMamMu, BU3HAUEHHS 1 YCTAHOBJIEHHS ONTHUMAaJbHUX 3HAYEHb IApPAMETPIB,
onTuMizamis mpouecy). Iapopmamiitni gynkuii (36ip 1 meHTpamizoBana 00poOKa
iHpopMmarii 3a anroputmMamu cuctemu). [loHsATTs yctaBku. JomomixkHI (QyHKII].
@OyHKILI1T 3B’ 513Ky 13 CUCTEMaMH BHUILIOTO PIBHA.

Tema 1.7. Opranizaniiine i Texniune 3a0e3neuennss ACY TII



I'pyniu opranizamiiinoro 3a6esneueHHss ACY TII. 3aBmanHs ueHTpamizari
dbyukiii ynpasninasa. PamionanbHi dopmu neHTpamizamii. KoMrmiekc TexXHIYHHUX
3aco0iB. Ilpuctpoi BBeneHHs/BHUBOMY. Buau 3amam’sTOBYIOUMX MPHUCTPOIB. 3acoOu
BUMIPIOBaHHS TEXHOJIOTIYHUX TTapaMeTpiB.

Tema 8. Pooora B cuctemi nporpamyBannst CoDeSys

['omoBHe BikHO. Omiii NOpoekTy. YNpaBIiHHA MPOCKTOM. YIIPaBIiHHS
00’ektamu 1poekTy. OcHoBHI (yHKIT pemaryBanHs. OcHoBHiI (yHKIi online.
PoGora 3 BikHamu. 3aranpHi enemeHtd pemaktopiB CoDeSys. Pemaktop posniry
oroyionieHb (po0doTa B PEAAKTOPiI OTOJIONICHb, PEJAKTOP PO3JAUTY OTOJIONICHH B
pexumi online, TMpeKTHBU KoMIiisTopa). TeKcToBl pegakTopu (podoTa B TEKCTOBUX
penakropax, penaktop moBu IL, pegaktop moBu ST). I'padiuni pegakropu (penaktop
FBD, penakrop LD, penakrop SFC, penaktop CFC).

Tema 9. IIpucrtpoi 3B’s3Ky 3 00’ekramu (I130)

Mopymi T130, dynkmii I130. Hudpori i anamorosi I130. Tumm 130 mo
HaNpPSMKY TPOXO/DKCHHS HaHuX. lIpucTpoi meperBopeHHs curHaiiB. [lmatm moist
BBeIcHHS/BUBOy naHux B PC. ®@ynkuii moaymiB. Pexumu podotu ACY TII. Cxemu
yrnpasiinas B ACY TII.

Tema 10. Indopmauniiine i matematuune 3a0e3neuennss ACY TII

[ndopmamiitna cucrema ACY. IlenTpamizoBaHi, JelEHTpami3oBaHi 1
OaratopiBHEBI  po3nojuieHi  cucremMd.  DYHKIIOHAIBHI 1  TEXHOJOT14YHI
XapakTepUCTHKU iH(OpMaIiiHux cucteM. AmnHam3 iHQOpMAIiHHUX TIOTOKIB.
Cucrtemunii ananiz iHpopMaliiHoro 3abe3nedeHHs. AHaIi3 HUPKYISIMII 1 CTyNeHs
yiiuibHeHHs iHpopmarii. CTyniHb ycepeanenHs iHdopmanii. Ouinka panioHaIbHOCTI
noOyZ0BM MOTOKIB iHPopMalii. Maremarnune 3a0e3neueHns ACY.

Tema 11. 3aco0u BUMIPIOBaHHSA 3araJibHO-TEXHIYHUX NIapaMeTpiB

VYrpapisitoul 00YMCIIIOBaIbHI KOMIUIEKCH. YTPaBIiHHSA Oe3MepepBHUMHU 1
JUCKPETHUMHU  TEXHOJIOTIYHMMH  TporecaMud.  MIKpOIpOLECOPHI  CHUCTEMHU.
KoMmOGiHariifHi mpucTpoi elekTpoaBToMaTuku. BukonaBui nmpuctpoi. Cxemu 3axucry,
CUTHaITI3AIi i OJIOKYBaHHS B TEXHOJIOTTYHHUX MTPOIIECAX.

Tema 12. Peanizanist cucreM ynpasJliHHS

CucreMH MOHITOPUHTY 1 KepyBaHHS TEXHOJIOTIYHMMH mpoiuecamu. Ertanu
CTBOpEHHsSI cucteM KkepyBaHHs Ha 0a31i SCADA-cucteM. ®yHKIIOHATBHI
xapaktepuctuku  SCADA-cuctem (mporpamuo-anapathi 1iatrgpopmu  SCADA-
cucreMm, rpadiuHi MOXIUBOCTI, TpeHau Ta apxiBu B SCADA-cucremax).
Excrutyaramiitni xapakrepuctuku SCADA-cucteM. AmapatHa peanizaiiis 3B s3Ky 3
IPUCTPOSIMU BBOJIy-BUBOAY. [HTerparis OaratopiBHEBHX CHCTEM aBTOMAaTH3aIlli.
[TopiBuspHUM aHam3 1 TectyBanHs SCADA-cuctem.



Po3moaini 0CBiTHBLOI0 KOMIIOHEHTA y roAMHax 3a ¢gopmMaMu oprasizamii
OCBITHBOIONIPOLIECY TA BUAAMM HABYAJIbHHUX 3aHATH:

®opma 3100y TTS OCBITH - 3209HA (IUCTAHLIHA)
Kinpkictes roaun
y TOMY YHUCIi
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2-ii cemecTp
Tema 1.1
[IpomucoBi mianprueMcTBa Ximil SIK 5 1 2 2
100’ €xTH ynpaBIiHHS
Tema 1.2
Knacudixkarist aBromarnzoBan 1 0ux 7 1 2 4
CHCTEM
Tema 1.3
CyuacHi cucTeMH ynpaBIliHHS 8 2 2 4
BUPOOHHUIITBOM
Temal.4
CrBopenHs inTerpoBanux ACY s 8 2 2 4
HiANPUEMCTB XIMIYHOT IPOMHUCIIOBOCTI
Tema 1.5
IarerpoBani ACY 8 2 2 4
Tema 1.6
OcHoBHI (DyHKIIIT 1 peKUMHU POOOTH 11 2 3 6
ACY TII
Tema 1.7
OpranizaiiifHe 1 TeXHIYHE 3a0€3NCUCHHS 11 2 3 6
ACY TII
Tema 1.8
Po6ora B cuctemi mporpamyBaHHs 30 6 10 14
CoDeSys
Tema 1.9
[Tpuctpoi 3B’ s13ky 3 00’ ektamu (I130) 16 4 4 8
Tema 1.10
[adopmariiine 1 MaTeMaTH4He 16 4 4 8
3abe3neueHHss ACY TII
Tema 1.11
3acobu BUMIPIOBaHHS 3arajibHO- 14 2 4 8
TEXHIYHHUX MTapaMETPIB
pona 112 . 16 2 6 8
eaJlizallis CUCTEM YIIPaBIIiHHS
Pa3zom 3a mogysem 1 150 30 44 76




Temu NMPaAKTUIHHUX 3aHATH

Ne KinpkicTh
Hazpa temu
3/m TOOUH
1. | - [IporpamoBaHi JOTi4HI KOHTPOJIEPH 6
5 |- [TporpaMHue 3a0e3ne4eHHs MIKPOIPOIIECOPHUX CUCTEM. AJNTOPUTM 10
" | BukoHaHHs nporpam B [TJIK
3. | - CrapmapTHi TexHOJOTIi OCTymy 10 0a3 JaHUX 4
4. | - Pecypcu CoDeSys 18
Pazom 44

OpieHToBHA TeMaTHKA IHAMBIAYaJbHUX 3aB1aHb

1. Crpykrypa ACY TII (3aranbui BitoMocTi). ['pynu 3a1a4, CyKyImHICTh IKUX
YTBOPIOE 3aMKHYTUH IIUKJI YIPABIIIHHS TUM YU 1HIIUM 00’ €KTOM.

2. AmHani3 METOAIB JEKOMITO3UII].

3. Arperaiis K METOJI CHHTE3Y CKJIAJHUX CUCTEM.

4. Meton nekommno3suiii Jlannura-Bynbda.

5. Metoau eBpUCTUYHOI JEKOMITO3HIIIi.

6. BuOip xoHTposboBaHMX BenwuuH. Bubip Benwumn curnamizarii. Bubip
napameTpiB 1 Cmoco0iB 3aXUCTY.

7. Indopmamiitni pynkuii ACY TII. enrpanizoBana o0poOka iHpopmallii.

8. Tumm II30 mno HanpaMKy nOpoxoxkeHHs JaHux. DyHkmid, ki
3abe3neuyroThes Moayisimu [130.

9. 3acobu BUMIpPIOBAHHS TEXHOJIOTIYHUX TlapaMeTpiB sl 00 €KTIB 13
30CepeIKEHUMHU ITapaMeTpamu.

10. AnmapaTHa 1 mporpaMHa miaTdopMa KOHTPOJIEPIB.

11. OcnoBHi MoxnuBocTi SCADA-cuctemM, BUMOTH, 110 IPeA’ sIBISIOTHCSA 10
SCADA-cuctem.

12. Bapiantu o6miny SCADA-cucrem.

13. TunoBa nocaigoBHICTH A1l ipu nporpamyBanHi SCADA-cucremu.

14. Cxemu 3axucTy, CUTHai3alii i OJOKYBaHHS B TEXHOJIOTTYHUX MPOLIECaX.

3n00yBavy BHIOI OCBITH HEOOXIAHO 0OpaTH OAHY 3 PEKOMEHAOBAHUX TEM Ta
CaMOCTIHHO BHUKOHATH TOTJMOJIEHE TEOpeTHYHE JOCHiIKeHHA. PesynbTatu
nochipkeHHss opopmuTH 3BiToM 'y (opmi pedepary, HaykoBoi cTaTrTi abo
pe3eHTallli.

®opmMu Ta METOAH HABYAHHS | BUKJIAIaHHA

BuBueHHSI OCBITHHOI'O KOMIIOHEHTA peali3yeTbcs B TaKuxX (popmax: HaBYAIbHI
3aHSTTS 32 BUJAMU, BUKOHAHHS 1HAMBIAYaJbHUX 3aBAaHb, KOHCYJbTAIlll, KOHTPOJbHI
3aX0/4, caMOCTiiiHa poboTa.

B HaByasibHIi AMCUMIUIIHI BUKOPUCTOBYIOTHCS TaKi METOJM HABYAHHS 1
BUKJIQJIAHHS:



— METOAM HaBYaHHS 3a JDKepelaMu HAaOyTTS 3HAHb: CJIOBECHI METOAM
HaBYaHHS (JIEKI[is, TOSICHEHHsS, Oecijia; HAao4YyHI METOJAu HaB4YaHHs (LIIOCTparlis,
JIEMOHCTpAIIisl, CIOCTEPEKEHHS); MPAKTHYHI METOIM HaBYaHHS (MIpakTU4yHa pobOTa,
BUI3HI 3aHATTS);

— METOJM HaBYaHHS 3a XapaKTepoM JIOTIKM TIi3HAHHS: aHATITUYHUIA,
CUHTCTHYHHN; 1HTyKTUBHUIN; IeTyKTUBHUML;

— METOJM HAaBUYaHHA 32 PIBHEM CaMOCTIHHOI PO3YMOBOI JISUTBHOCTI THUX, XTO
HABYAETHCS: MPOOJIEMHUIN BUKIA/1; YACTKOBO-IIOITYKOBUIA; IOCTITHULIBKHUIA;

— IHHOBaIlifHI METOAM HaBYaHHSI: pPOOOTa 3 HABYAIBHO-METOJUYHOIO
JITEPATypoOl0 Ta BIJIEO METOJ; HaBYaHHS 3 BUKOPUCTAHHSIM TEXHIYHUX PECypCiB;
IHTepaKTUBHI METOJIM; METOJW OpraHizaiii HaBYaJIbHOTO MpoIecy, 1mo (OpMYHOTh
coIllaJIbHI HAaBUYKHU;

— HayKOBO-JIOCJiHA pO0OTa;

— camocTiitHa poOoTa.

OuiHlBaHHS OCBITHIX J0CSATHEHb 3100yBa4iB BUIIOI OCBITH

3aco0u ouiHIOBAHHS

3aco0aMu OL[IHIOBaHHS Ta METOJIaMH JIEMOHCTPYBAHHS pe3yJIbTaTIB HAaBYaAHHS
€: eK3aMeH, CTaHJapTHU30BaHI TECTH; BUKOHAHHS PO3PaxXyHKOBHX poOIT; pedeparu;
Mpe3eHTallli pe3yibTaTiB BUKOHAHMX 3aBAaHb Ta JOCIKEHb;, Mpe3eHTaIli Ta
BHUCTYIIM Ha HAYKOBHUX 3aX0/ax; 3aBJJaHHs HA HABYAJIbHOMY IOJIITOHI.

Kpurepii oniHroBaHHA
OmiHroBaHHS PIiBHSA HaBYaJbHUX JOCSATHEHb 3/J00yBadiB 3 OCBITHHOTO
KOMITIOHEHTA 31HCcHIOETECA 3a 100-0a1pHO0 IIIKAIOKO.

@opMH MOTOYHOTO TA MiICYMKOBOT0 KOHTPOJIIO
[ToTouyHW{ KOHTPOJb MPOBOJUTHCS HA KOXKHOMY MPAKTUYHOMY 3aHATTI ¥y
dbopmi PpoHTaATBHOTO Ta 1HAWBIAYAJIBHOTO OMUTYBAaHHS, BUKOHAHHS MHUChMOBUX

3aB/IaHb, KOHTPOJBHOI poOOTH TOlIO. BiH mepenbayae OLIIHIOBAHHS TEOPETUYHOI
M1rOTOBKHU 37100yBauiB BUILOi OCBITH 13 3a3HAY€HO1 TeMU (y TOMY YHCJIi, CAMOCTIHHO
ONpaIbOBAaHOT0 MaTepiany) 1 MmiJ HaOyTUX HABUYOK I 4yac BUKOHAHHS 3aBJaHb
IPAKTUYHUX POOIT.

[TimcymMKOBHiIA KOHTPOJIb TPOBOIUTHCA Yy (POPMI €K3aMEHY.



Po3noain Ta Hakonu4YeHHs 0aJiB, sIKi OTPUMYIOTH 3100yBadvi, 32 BUAAMHU
HABYAJBHUX 3aHATH TA KOHTPOJBLHUMH 32X0AaMH 3 OCBITHHOI'0 KOMIIOHEHTA

. Cymapna
MakcumManbHu ymap
o MaKcUMaJbHa
KinpkicTb 0an 3a BUJ o .
Bunu HaBuanbHUX 3aHATH KUIBKICTH OaiiB
HaBYAIIbHUX HABYAJILHOTO
3a BUIAMH
3aHATh 3aHATTS
HaBYAJIbHUX
3aHATh
I. [ToToYHMI KOHTPOJIb
Jlekmii 15 0,6 9
CEMIHApChKI1 3aHATTS - - -
MPaKTUYHI 3aHITTS 22 2 44
Monyns 1 | 3a pesynbTatamu
BUKOHAHHS KOHTPOJIbHUX
. 1 17 17
(MoyTbHUX) POOIT
(MOZYTTBHUI KOHTPOJI)
Pa3oM 3a noTouHMi KOHTPOJIb 70
I1. InauBinyaJbHi 3aBIaHHS (HAYKOBO-10CJ/IiIHE) 10
1. ITlincymkoBHii KOHTPOJIb (€K3aMEH) 30
Pazom 3a Bci BUIM HaBUAIBHUX 3aHATH Ta KOHTPOJIBbHI 3aX0H 100

IHoTouHMII KOHTPOJIb

Kpumepii nomounoco oyinrosanus 3nameb 3000y6auie Ha nexyii (OYiHIOEMbCS 8
dianazoni 6io 0 0o 0,6 b6anis):

0,6 6ayii — MPUCYTHICTH HA JIEKL1i, AKTUBHA y4acTh Y OOrOBOPEHH1 MaTepiaity
JIEKII11, BeJIEHHSI KOHCIIEKTY JIeKITii;

0 GamiB — BIJICYTHICTh Ha JICKIi a00 HeOaKaHHS NMPUUMATH y4acTh Y
00roBOpEHHI HOBOT'O MaTepianry abo HeOakaHHS BECTH KOHCITCKT JICKITIi.

Kpumepii nomounozo oyintosanus 3Hamb 3000)y6auié HA NPAKMUYHOMY
3anammi (oyintoemubcs 6 dianaszoti 6io () 0o 2 6anis):

2 Oanm — 3aBJaHHS BUKOHAHE B IOBHOMY OOCS31, BIJIOBiIb BipHA, HABEJICHO
apryMEHTAIlll0, BHKOPUCTOBYIOTbCS  mpodeciiiHi  Tepminu. ['pamatudno 1
CTHJIICTUYHO 0€3 MOMUIOK O(OPMIICHUH 3BIT;

1,6 GamiB — 3aBAaHHS BUKOHAHE, ajie OOTPYHTYBaHHS BIAMOBIJI HEIOCTATHE, Y
3BITI JOMYIIIEH] HE3HAYHI TPaMAaTUYH1 UM CTHIIICTUYH1 TTOMUJIKH.

1,2 GaniB — 3aBJaHHSA BUKOHAHE YACTKOBO, Y 3BITI JOMYIIEHI HE3HAYHI
rpaMaTHyHl YM CTHJIICTUYHI TOMUJIKH.

0,6 OamiB — 3aBOaHHS BHUKOHaHE YacCTKOBO, y 3BITI JOMYIIEHI 3HA4HI
rpaMaTH4YHI Y1 CTHJIICTUYHI TOMUWJIKH.




0 OaiiB — 3aBIaHHA HE BUKOHAHE.

BuknamaueM  OIIHIOETBCS  TMOBHOTA  PO3KPHUTTS  MHUTAHHS, UUIICHICTD,
CHUCTEMHICTb, JIOT1YHA TOCIiAOBHICTh, BMIHHS ()OPMYIIIOBATH BUCHOBKH, aKypaTHICTb
oopMIIEHHS TUCEMOBOI POOOTH, CAMOCTIHHICTh BUKOHAHHS.

MonayabHUN KOHTPOJIb

Kpumepii oyintoeanns 3nanv 3000y6a4ie npu UKOHAHHI KOHMPOILHUX POOImM
(oyintoemocs 6 dianazoni 6io () 0o 17 banis):

Moayas 1

14-17 GaniB — HaJlaHO BUYEPITHY BIJIMOBIIb HA MUTAHHS Ta BIPHO PO3B’si3aHi
BCI 33/1a41 3 JOTPUMYBAHHSM BCiX BUMOT JI0 BUKOHAHHS;

9-13 GaxniB — BIANOBIAL HA MMUTAHHS HE IOBHA, BIPHO PO3B’s3aH1 BC1 3a]1a4l, ajie
JOMYIIECH] CTUIICTUYHI TTOMUJIKH;

4-8 GastiB — BIANOBIb HA MUTAHHS HE MMOBHA, PO3B’s3aH1 TpU 3a]1a4i;

1-3 Ganu — BiANOBIIb HAa MUTAHHS BIICYTHSI, PO3B’S13aHO OJ{HA-/BI 3a/a4i;

0 GaniB — BIAMOBIAL BIICYTHS, 3374l HE PO3B’sA3aHI.

InguBinyajabHi 3aB1aHHA

Kpurepii omiHIOBaHHS 1HAMBIyaIbHUX 3aBJIaHb (OLIIHIOETHCS B Jiana3oHi Bijg 0
1o 10 GaniB):

10 6aiiB — camocrTiitHa poboTa 3100yBaueM BUKOHAHA B IOBHOMY 00CSI31;

9 GaniB — poOOTa BUKOHAHA B TOBHOMY 00C#31, ajie IONYIIEeHI He3HAYHI
IIOMUJIKH;

8 6aiiB — poboTa BUKOHaHa Maiike Ha 90% Bix 3araapHOTO 00CATY;

7 GamiB — 00CSIr BHKOHAHUX 3aBHaHb cTaHOBUTH Big 80% mo 89% Bifg
3araJibHOro 00CATY;

6 OaniB — 3100yBay BuKoHaB juiie Bij 70% 1o 79% Bix 3arajbHOTO 00CATY;

5 GaniB — 00CAT BUKOHAHOT poOOTH CTaHOBUTH Bif 50% 10 69% Bij 3araibHOTO
obcsry;

4 Ganu — BUKOHaHa yacTuHA poOoTH ckiamae Bix 40% no0 49% Bix 3arajgbHOTO
obcsry;

3 6anu — cknanae Bijx 20% 1o 39% Bia 3aranbHOrO 00CATY;

2 Oanu — o0csr BUKOHAHMX 3aBAaHb ckiamac Bix 10% mo 19% Bijg 3arajbHOTO
obcsry;

1 6ain — B 1mII0My OOCAT BUKOHAHMX 3aBJlaHb Ckiajgae MeHiie 10% Bix
3arajJbHOTO 00CATY;

0 GamiB — 3aBmaHHs MependayeHe Ha 1HAWBIIYyaIbHY CaMOCTIHHY poOOTYy
3100yBaueM HE BUKOHAHE.

IincymKkoBHii KOHTPOJIb

Kpumepii oyintosanns snans 3000ysauie na exzameri (oyintoemucs 6io ) 0o 40
banie):

25-30 6ainiB — 3700yBay BOJIO/I€ HABYAJIBHUM MaTepiajioM y MOBHOMY 00Cs31,
rIMOOKO Ta BCEOIYHO PO3KPUB 3MICT YCiX MUTaHb, 111 YacC BiNOBIAl BUKOPUCTOBYBaB



MYHKTH HOPMATUBHUX IOKYMEHTIB;

19-24 GamiB — [OOCTaTHHO TIOBHO BOJIOJIE€ HABYAIBHUM MaTepiajioM, B
OCHOBHOMY PO3KPHUTO 3MICT ycCiX nuTaHb. [Ipyn HagaHHI BIAMOBI/I HA JI€SIKI MUTAHHS
HE BHCTA4Ya€ JOCTATHHOI TJIMOWHW Ta apryMeHTaIlli, Mpu IbOMY € HECYTTEBI
HETOYHOCTI Ta HE3HAYHI IOMMIIKU,

13-18 GaniB — B LIJIOMY BOJIOJi€ HABYAJIBLHUM MaTepiajioM, ajie 0e3 TIHOO0KOro
BCEOIYHOr0 aHallizy, OOIpyHTYBaHHS Ta apryMeHTallli, JOMYCKaloud IpU LHOMY
OKpeMi CYTT€B1 HETOUHOCTI Ta MOMUWIKU;

7-12 GamiB — He B TOBHOMY O0O0OCs31 BOJIOJI€ HaBYaJbHUM MaTepiajoM.
HenoctatHbo po3KpHUTI 3MICT MUTaHb, IONYCKAIOUX MPHU I[bOMY CYTTEBI HETOUHOCTI.
[IpaBwibHa BIIMOBiAL HA OJIHE MUTAHHS, 1HIIT — YACTKOBO;

1-6 GamiB — 4acTKOBO BOJIOZI€ HaBYAJIBLHHUM MaTepiajioM, BIJIMOBiAl 3araibHi,
JOTTYIIEHO MPH I[LOMY CYTTEBI TOMUJIKHY;

0 GaniB — HE BOJIOJII€ HABYAJIBHUM MaTeplajioM Ta HE B 3MO31 Oro BUKJIACTH,
HE pO3yMI€ 3MICTy nuTaHb. He 3Hae HOpMaTUBHUX JOKYMEHTIB

Iepenik TeopeTHYHUX MUTAHB AJIS MiATOTOBKH /10 €K3aMeHY:

1. Xapakrepuctuku # o0coOauBOCTI OCHOBHUX TII migmpueMcTB XiMmii.
BupoOHnua cTpykTypa XiMI4HOTO MIiNPHUEMCTRA.

2. Buam i rpynu XiMIYHUX MANPUEMCTB. 3aBAaHHS CUCTEMHU YTMPABIIHHS 3
TOYKH 30pY 11 QYHKIIOHYBaHHS.

3. Ilomarrs ACY TII, romosHa 3amaua ACY TII. T'omoBHI 0O3HaKH
knacudikanii ACY TII 3a moaiioM no TUNOBHUX 3aBIAaHHSAX YIPABIIIHHS.

4. Oco6muBocti ACY TII y ximiuHiid npomuciaoBocTi. OcCOOIMBOCTI XIMIKO-
TEXHOJIOTIYHUX MPOIIECIB.

5. Crpykrypa ACY TII (3aranbni BijoMocTi). ['pymnu 3a7a4, CyKyIHICTh SIKHX
YTBOPIOE 3aMKHYTHH ITUKJI YIIPABIIIHHS THM YU 1HITUM 00’ €KTOM.

6. Crpyktypa cydacHoi ACY TII. IToxin miacuctem ACY TII mo macmTabax
YIPOBAIKEHHSI.

7. 3B’A30K MIJACUCTEM MiX COOO0 MO 30ypeHHsX 1 M0 0OMeXeHHX (rpynu 1,
2,3).

8. AmnHani3 METOIIB JEKOMITO3HIII].

9. Arperaiiis K METOJI CHHTE3Y CKJIAJHUX CUCTEM.

10. Meton aexommno3suitii JJanuura-Bynbda.

11. MeTonu eBpUCTUYHOI IEKOMITO3HIII1.

12. ®yHKII0OHANbHA IHTETpallisl HAIPUEMCTBA.

13. MatematuyHa Ta iH(popmaliiiHa iHTerpauis mianpueMcTBA.

14. ITonstts TOY (ynpaBisHHS TEXHOJIOTTYHUM 00°ekToM). Krnacudikarris
TOYVY.

15. Bumoru, skuM noBuHEH 3a10BoiIbHATH TOVY.

16. BuOip KOHTpOJIbOBaHUX BEIMYMH. Bubip BenuuumH cur”amsauii. Bubip
napameTpiB 1 CIOCO0IB 3aXUCTY.

17. Knacudixkaris 3aco0iB MaremarnaHoro 3adesneuenns ACYII.

18. Yopasmnstoui pynkuii ACY TIIL

19. Indopmaniitni pynkuii ACY TII. LenrpanizoBana o0poOka iHpopmallii.



20. IIpuctpoi 38’s13ky 3 006’ extom (I130). dyHkItii, mo noknagarTbes Ha [130.

21. Moxin [130 mo xapakTepy 0OpOOIIOBAHOTO CUTHAITY.

22. Tumm [130 1o HanpsMKy HOpOXOJKEHHA JaHux. @DyHKOIH, sKi
3a0e3neuytoTbes Mmoayisimu 1130.

23. Ympasninusa ACY TII B pexxumi 30upaHHs 1aHUX.

24. Yupasninusa ACY TII B pexumi pajHHUKa oriepaTopa.

25. CynepsizopHe ynpasimiaas ACY TII

26. besnocepenue mudpose ympasiinus ACY TII.

27. Hotupu rpynu opraHizaliiHoro 3adesmnedeHds. @akTopw, M0 BU3HAYAIOTh
parioHanbHy HeHTpanizaiito gyukiin ACY TIIL.

28. 3acoOu BUMIPIOBaHHS TEXHOJOTIUYHUX MapaMeTpiB: MPUIAJAH 3 MUPPOBUM
croco0oM mepeadi JaHuX.

29. 3acobu BHUMIPIOBAaHHS TEXHOJIOTIYHUX TMapaMmeTpiB Ui OO0 €KTiB 13
30CepeKEHUMHU ITapaMeTpamu.

30. AnapaTHa 1 nmporpaMHa miatgopma KOHTPOJIEPIB.

31. XapakTepucTuka 30BHIIIHBOTO 1 BHYTPIIIHBOTO  1H(POPMAIIIHOTO
3a0e3neYeHHs] aBTOMaTU30BaHUX CUCTEM YIPABIIIHHS.

32. OcHOBHI NIAX0H 10 CTBOpEeHHS iH(popMmartiiinoro 3abe3neuenns ACY TII.

33. OyHKIIOHATBHI W TEXHOJOTIYHI  XapaKTEPUCTUKH  1HGOpMAIIHHUX
CTPYKTYP.

34. Xapakrepuctuka npomucioBux mepex (Fieldbus). Anani3 piBHiB 0o6nacti
3aCTOCYBaHHS ITPOMHUCIIOBUX MEPEK.

35. OcnoBHi MoxiauBocTi SCADA-cucrteM, BUMOTH, IO TPEI SIBISIOTHCSA 0
SCADA-cuctem.

36. Bapiantu oominy SCADA-cuctem.

37. TunoBa mocaiAoOBHICTH i ipu nporpamyBandi SCADA-cucremu.

38. 3aco0M BHUMIPIOBaHHS TEXHOJIOTIYHUX MapaMeTpiB [uisi 00 €KTIB 13
30CepeHKCHUMH MTapaMeTpamHu.

39. PamionansHi  popmu  neHtpamizamii. ®dakTtopw, 1m0 BU3HAYAIOTH
palioHaJIbHY LIEHTpasi3alliio.

40. LlenTpanizoBani po3noaisieHl cucTeMH. [lerieHTpanizoBaHi po3noIiaeHi
CUCTEMHU.

41. CucremHuii anami3z 1HQopMmariiiHoro 3a0e3nedeHHs. AHaI3 CUCTEMHU
1H(pOopMaIIiHOr0 3a0€3MeUeHH 110 HaPsIMKaX.

42. Anani3 nupkynsmii inpopmarii.

43. Anani3 cTyneHs yuiiyibHeHHs iH(popMalii.

44. CtyniHb ycepeIHEeHHs 1HpopMallii.

45. Mosu nporpamyBanHs 11t SCADA-cucrem.

46. 30BHIIIHbOMAIIIUHHE 1H(pOpMaIliiHe 3a0e3NedYeHHsT aBTOMaTU30BaHUX
CUCTEM YTPaBIIiHHS.

47. BHyTpilmHpOMaIiiHHEe 1H(pOpMaIlliiine 3a0e3MeueHHs] aBTOMAaTHU30BaHHUX
CUCTEM YTPAaBIIIHHS.

48. CxeMH 3aXHCTy, CUTHaJI3alli1 i OJI0KyBaHHS B TEXHOJIOTIYHUX MPOLIECaX.

49. Tlporpamua peaii3aiis cucteM ynpasiinas: CASE-3aco0wu.



50. IIporpamua peanizaiisa cuctem ymnpasiinas: OCPY — onepaiiiiiHi cucteMu
peanbHOro yacy.

51. IIporpamua peanizaiiis cuctem ynpasiinus: SCADA-cucremu.

52. Ilporpamua peanizauis cuctem yrpasiinus: [ITK — nporpamuo-texHiuHi
KOMILJIEKCH.

53. IIporpamna peamizaiis cuctem ynpasiinas: ECPU — ekcneprtHi cuctem
peanbHOro yacy.

IToaiTuka BUKJIaJaHHA OCBITHHLOI0 KOMIIOHEHTA

1. AkTHBHa y4YacTh B OOTOBOPEHHI HAaBYAIBHHX MUTaHb, TOMEPEIHS
MIITOTOBKA JO CEMIHAPCBKUX Ta NPaKTUYHUX 3aHSATh 32 PEKOMEHJIOBAHOIO
JITEPATYPOIO, AKICHE 1 CBOEYACHE BUKOHAHHS 3aB/IaHb.

2. CymiiHHE BHUKOHAaHHSI PO3KJIQAy 3aHATh 3 OCBITHBOI'O KOMIIOHEHTa
(3m00yBaul BHILNOI OCBITH, $IKI 3aMi3HUWJIMCS Ha 3aHATTSA, HE JIONMYCKAalOThCS Ha
3aHSATTS, SKIIO PO3MOYATO PO3TJIS]] MPUKIIAIHUX HABUAJIbHUX MMUTAaHBb).

3. 3 HaBUAJBHOI METOK TMiJ Yac 3aHATTS MOOUIBHUMH TMPUCTPOSIMHU
JI03BOJIIETHCSI KOPUCTYBATUCS TUTBKU 3 JI03BOJTY BUKJIaa4a.

4. 3p00yBa4y BHUILOI OCBITH Ma€ MPABO MJI3HATHCSA IPO CBOK KUIBKICTh
HAaKONMMYECHUX OaiB y BUKJAJada OCBITHROIO KOMIIOHEHTA Ta BECTH BIIACHHM OOJIIK
ux OaiBs.

5. Ilpu BUKOHAaHHI TPOTpaMH HABYAHHS JO HAMHCAHHSI MOMIYJIBHOI
KOHTPOJIbHOT pOoOOTH JOIMYyCKAIOThCS 3400yBaul, SKi MalOTh MO3UTHBHI OI[IHKUA HE
MeHiIie Hi 3a 70 % 000B’I3KOBUX MPAKTUYHUX 3aB/IaHb.

PEKOMEH/IOBAHI JI)KEPEJIA IH®OPMAIIII
Jliteparypa

1. OcBiTHpO-TIpOdheciiina mporpama «Pamiamiinuii Ta XIMIYHUH 3aXUCT» 34
cremiagbHIicTIO 161 «XiMiuHI TEXHOJIOTII Ta IHXKEHEpis» MIATOTOBKU 3a JIPYTUM
(MaricTrepchbKM) pIBHEM BUIIOi OCBITM B ramy3i 3HaHb 16 «XiMiuHa IHXKEHEpis Ta
OloiHKeHepis» (PO3MIITHYTO Ta 3aTBEP/KEHO PilIeHHSM BYeHOi paau HamioHamsHOTO
YHIBEPCUTETY IMBUIHLHOTO 3aXUCTy YKpainu Bix 28.06.2023 poky, mpotokon  Ne 11).
https://nuczu.edu.ua/images/topmenu/osvitnya_diyalnisti/osvitni_programi/2023/161 R
X7 mag23.pdf

2. ABTOMAaTH30BaHl CUCTEMH YIMPABIIHHS TEXHOJIOIIYHOI'O MPOLECY B XIMIYHUX
BUPOOHUITBaX: Kypc nekuii / Yknaaau JI.B. bopucosa. - X.: HYII3Y, 2015. - 99 c.

3. [Iporpamue 3abe3nedyeHHs KOMI FOTEPHO-IHTEIPOBAHUX CHUCTEM YIPaBIIHHSA
XIMIKO-T€XHOJIOTTYHUMU TIpoliecamMu: HaB4.-MeToJl. nocid. / L.I'. Jlucuuenko. — Xapkis:
HTY «XIII», 2012. -112 c.

4. Metoau4Hl BKa31BKM J0 BHUKOHAHHS KOHTPOJBHOI POOOTH 3 JIUCHMILIIHU
ABTOMATH30BaHl CHUCTEMH YMPABIIHHS TEXHOJOTIYHOTO TMpPOIECYy B  XIMIYHHX
BUPOOHUITBaX "P03po0sieHHsT PUKIIATHOTO MPOTPAMHOTO 3a0€3MEYCHHS ISl CUCTEM
ynpasiiaHs Ha MoBi porpamyBannst CFC B cepenoBuii CoDeSys"




5. Koxyxap, B. . ABTOMaru3oBaHl CHCTEMH KEPyBaHHS  XIMIKO-
TEXHOJIOTITYHUMHU Tiponiecamu : HaBy. nocionuk / B. . Koxyxap, B. B. bpem, O. B.
Makapos ; Jlepx. yH-T «Onec. ITomitexHikay. - Oneca, 2021. - 223 c.

6. TirapeB A.M. MeroauuHi BKa3iBKU O BHUKOHAHHS JabopaTopHOI poOOTH

[TporpamyBanus I1JIK. BuBuennss MmoBu pyHkiioHanbHux 0yiokoBux giarpam (FBD) /
TirapeB A.M. — Oneca: OHA3 im. O.C. Ilomnosa, 2016. — 32 c.

7.T'.1.  Manko, O.B. Jlemenko. OCHOBH KOMI IOTEPHO-IHTETPOBAHOTO
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