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3araabHa ingopMalis Npo JUCHUITIHY

3HaHHA, OTpPHMaHI IMiJ 4YaCc BUBYCHHS HABYAJIBHOI IUCIUILUTIHU «ABTOMAaTHYHI
CHUCTEMH yNIPaBJiHHS B XIMIYHUX BUPOOHHUIITBAX», CIPUSIOTh PO3BUTKY MPOQECIiHHOro
MUCJICHHS B 3/100yBaYiB BHINOI OCBITH JIJII aHaJi3y BUPOOHUYOTO IpoIeCy K 00’ €KTa
ABTOMATUYHOTO YMPABIIHHSA 1 3aBIaHb BHPOOHHUYO-TEXHOJIOTIYHOTO XapakTepy,
OIIIHIOBAHHS CTPYKTYPHO-JITOPUTMIYHUX Ta MPOTPAMHO-TEXHIYHHUX PIllIEHb B CKJai
CHUCTEM KEepyBaHHSI.

Jlanuit Kypc mependadae TEOPETUYHE 1 MPAKTUYHE OBOJIOMIHHS aHAJi30M BIUIHBY
pobOTH cHUCTEMH aBTOMATUYHOTO YIPABIIHHA Ha TOKAa3HUKH SKOCTI BUPOOHHUYOTO
(TEXHOJIOTIYHOTO) TIPOIIECY, OIIHIOBATH PHU3WKH Ta OPraHI3yBaTH isUTBHICTH IIIOJI0
3a0e3neyeHHs] Oe3MeKd Ha XIMIYHO HeOe3MeuHUX BUPOOHHMITBAX JUIs 3amOOITaHHS
HAJ[3BUYAWHUX CUTYAIIiH.

BigmMiHHOIO 0COOJIMBICTIO JaHOTO KYpCy € MpaKTU4YHI HAaBUYKU 3aCTOCYBaHHS
METO/IIB BUMIPIOBaHb 3 METOIO aHaTi3y MPUHIIMIIOBUX CXEM KOHTPOJIO Ta YIpaBIiHHS
BUPOOHUIITBAMU  0a30BOi  XIMIYHOI  TPOAYKIi, BHOOPYy THUIOBUX  MOJEIEH
MIKPOTPOIIECOPHUX KOHTPOJIEPIB 11 MOOYTOBH €JIEMEHTIB (PYHKIIOHAIBHOI CXEMH
aBTOMATH3AIlii TEXHOJIOTIYHAM MTPOIIECOM.

Indopmanis npo HAYKOBO-IeAATOTiYHOTO(HUX) MpaliBHUKA(IB)

bopucosa Jlapuca BomnomumupiBaa, nomneHT Kadeapu

3arasibHa oprasizamii Ta TEXHIYHOTO 3a0e3Me4YeHHs aBapiiHO-

1HbopMarlis pPATYBAIBHUX POOIT (aKyabTeTy LMBUIBHOTO 3aXHCTY,
KaHIUAAT IOPUANYHUX HAYK, TOIEHT.

KontaktHa M. XapkiB, ByJ. baapceka, 7, xaGiner Ne 808. PoGouwmit

1HpopMmalris Homep Tenedony — 057- 370-50-52.

E-mail borisova@nuczu.edu.ua

aBTOMATHU30BaHI CUCTEMH YIIPABIIHHA Ta TEIEKOMYHIKAIl;
aBTOMATHU30BaHI CUCTEMH YIIPaBIIHHA O€3MEKOI0
TEXHOJIOTTYHOTO TIPOIIECY;

iHbopMailliiiHa O6e3mnexa.

HABUKH MOJICIIIOBaHHS B MporpamMHux nakerax, MathCad 14,
CoDeSys V.2.3, Excel, Aspire Networking Academy
Edition, Packet Tracer.

Hayxkogi inTepecu™

[Tpodeciitai
3a10H0CTI*

Yac Ta Miclie MPOBEICHHS 3aHATh 3 JIUCIUTUTIHU

AyIUTOpHI 3aHATTS 3 HABYAJIbHOI JUCIMIUIIHM TPOBOJSATHCS  3TIIHO
3aTBEPIKCHOTO PO3Kiaay. EJNeKTpoHHUI BapiaHT PO3KIAAy PO3MIILIYEThCS HA CaiTi
VYuisepcurery (http://rozklad.nuczu.edu.ua/timeTable/group).

KoHcynbranii 3 HaB4aabHOI AMCHUILUTIHA TPOBOISTHCS IMPOTATOM CEMECTPY
moBiBTOpka 3 14.00 mo 16.00 B kabGimeti Ne 808. B pa3i momaTkoBoi moTpedm
3100yBaya B KOHCYJIbTAIlIi Yac OTO/KYETHCS 3 BUKIIAIAYEM.

1. MeTa BUBYE€HHS HABYAJIBLHOI JUCIHUILIIHNA



Meta BuBYEHHS JUCHMIUTIHU: (OPMYBaHHA y 3400yBadiB BUIIOI OCBITH YMIHb
Ta KOMIIETEHTHOCTEH st 3700yTTs 0a30BHX TNPAKTUYHUX HABUYOK aHANTI3y
TEXHIYHOTO Ta TMPOTpaMHOro  3a0€3MEUeHHs CHCTEM aBTOMATHYHOTO  Ta
aBTOMATH30BAaHOT'O KepyBaHHs Ha 0a3i npuHIuMIiB po30yaoBu SCADA-cucrem.

2. Onuc HABYAJBLHOI TUCIUILIIHHA

HaiimenyBaHHS TOKa3HUKIB dopma 3100yTTs OCBITH
O4YHa (JICHHA)
Craryc IucCHUJIiHI 0008 ’513k06a npogeciina
Pik miaroroBxku 1-i
Cemectp 2-i
OO0csr TMCIUIUTIHA:
- B kpeautax €CKTC 5
- KIJTBKICTh MOJTYJTIB 1
- 3arajgpbHa KUJIbKICTh TOAUH 150
Po3nogis yacy 3a HABYAJbLHUM ILUIAHOM:
- Jiex1ii (ro/IuH) 30
- IPAKTUYHI 3aHATTSI (TOIMH) 44

- CEMIHAPCHKI 3aHATTS (TOIMH) -
- 1abopaTopHi 3aHATTs (TOJUH) -
- KypcoBui poekT (poboTa) (roauH) -
- 1HIIT BUJIM 3aHATH (TOJIMH) -
- caMOCTiliHa po6oTa (ro/I1H) 76
- IHAUBIIyaJIbHI 3aBJIaHHS (HAYKOBO-
nociaHe) (ToauH)

- MACYMKOBHI KOHTPOJIb (Iu(epeHIiiHmiz €K3aMEH
3aJTiK, €K3aMEH)

3. IlepexymoBH 115l BUBYEHHS IUCIHUTLIIHA

BuBYeHHS NUCHMIUIIHA TPYHTYETHCS Ha 3HAHHAX, OTPUMAHUX 3700yBadyamMu
BUIIOT OCBITH ITiJ] 9YaC BUBYCHHSI TUCIUILIIIHU « ABTOMATHYHI CUCTEMH YTIPABIIIHHS B
XIMIYHMX BHUPOOHHUIITBaxX» 3a OCBITHBOIO-TIpodeciitHol0 mporpamoro «LluBiabHMIMA
3aXHMCT» IMATOTOBKM Marictpa y raiaysi 3HaHb 16 «XimiuHa Ta OloiHXEHEepis»», 3a
crerjanpHIcTIO 161 «PagiamiiiHuil Ta XIMIYHUNA 3aXUCTY.

4. Pe3yibTaTH HABYAHHS TA KOMIETEHTHOCTI 3 TUCHMILIIIHA

BiamoBimHO 70 OCBITHBOI TporpamMu  «ABTOMATHYHI CHCTEMH YIPABIIHHS B
XIMIYHUX BUPOOHHUIITBAX) BUBUECHHS HABYAJIHHOI JUCIUIUIIHU TOBUHHO 3a0€3IIEUNTH:

— IOCSITHEHHS 3100yBayaMH BHILOT OCBITH TaKUX PE3yJIbTaTiB HABYAHHS



[IporpamHi pe3ynbTaTH HaBYaAHHS I[TPH

OpranizoByBaTH CBOIO pOOOTY 1 POOOTY KOJEKTHBY B YMOBax
MPOMHMCJIOBOTO BUPOOHUIITBA, MPOSKTHUX ITAPO3/IUIIB, HAYKOBO- I1P03
JOCHIJTHUX J1a00paTopiii, BU3HAYaTH 11T 1 eheKTHBHI CIIOCOOH iX
JOCSITHEHHSI, MOTHBYBATH 1 HABUATH TTEPCOHAJL

OLiHIOBaTH TEXHIYHI 1 €KOHOMIYHI XapaKTEPUCTHKU DPEe3yJbTaTiB
HAYKOBHUX JOCIIKEHb, OCIT THO-KOHCTPYKTOPCHKUX 11P04.
PO3pO0OOK, TEXHOJIOT1H Ta 00JIaTHAHHS XIMIYHUX BUPOOHUIITB.

— (hopMyBaHHS y 3700yBadiB BUINOI OCBITH HACTYITHUX KOMITETEHTHOCTEH:

[IporpamHi KOMIIETEHTHOCTI (3arajibHi Ta Mpodeciiiti) 3K, [IK

31aTHICTh OpraHi3oByBaTu 1 YIPABISTH X1MIKO- K5
TEXHOJOTIYHUMU TpolecaMd B yMOBaxX IPOMHUCIOBOTO
BUPOOHUIITBA Ta B HAYKOBO-AOCHIAHUX Jaboparopisix 3
ypaxyBaHHSIM COILIaJbHUX, EKOHOMIYHMX Ta EKOJOTIYHUX
ACIIEKTIB.

31aTHICTD BUKOPUCTOBYBATH pe3yibTaTH HAyKOBUX K6
JOCITIDKEHb 1 JIOCIITHO-KOHCTPYKTOPCBKUX PO3PO0OK  Jis
BJIOCKOHAQJICHHS 1ICHYIOUUX Ta/a00 po3pOOKH HOBUX TEXHOJOTIN
1 00yagHaHHS XIMIYHIUX BUPOOHUIITB.

5. Ilporpama HaB4YAJILHOI JUCHUILIIHA

TeMu HABYAJIBLHOL JMCHHUILIIHN:

Monyns 1. Ctpykrypa ACY TII Ta ii miacucremu. OpranizaiiiiHe, TEXHIYHE 1
[Tporpamuo-marematuune 3adesneueHuss ACY TIIL.

Tema 1.1 IIpomucnoBi mnignmpuemMcTBa XiMii SK 00’€KTH YIpaBIIHHA.
XapakTepucTuka XIMIYHUX MIJIPUEMCTBA. ABTOMATU30BaHA CHUCTEMa YIPaBIIHHS
nignpuemcTBoM. OcHoBHI o3Hakn ACY arperatamu i yctaHoBkamu. OcoOIMBOCTI
ACY TII y xim1uH1# poMUcIIOBOCTI. OCOOIMBOCTI XIMIKO-TEXHOJIOTTYHUX MPOIIECIB.

Tema 1.2. Knacudikaiiisi aBBTOMaTU30BaHUX CUCTEM.

KepoBanuii TexHONOTIYHUN MpoIeC (TEXHOJOTTYHUM 00’ €KTOM YIpPaBIIHHS —
TOY), knacudikaris TOY. Cryninp cknaadocti TOY. Knacudikaris, XxapakTepHi
ocobmuBocTi, o3Haku ACY TII. Iloxin ACY TII o TumoBHUX 3aBAaHHSX YIIPaBIIIHHS.

Tema 1.3. CydacHi cucTeMu YIpaBiIiHHS BUPOOHUIITBOM.

Crpykrypa ACY TII (3arampri BimomocTi). Ctpykrypa cydacHoi ACY TII.
[Mepunit (HuXKHIN) piBeHb. Jpyruii (cepeaniii) piBeHb. TpeTiii (BepXHiii) piBEHb.
OyHKIi0OHANBHI miaAcucTeMH B ckiIaal. ACY XiIMIYHAM MiAMPUEMCTBOM.

Tema 1.4. CtBopenns interpoBanux ACY nans MOIANPUEMCTB XIMIYHOI
IPOMUCIIOBOCTI.



Metoauuni ocHOBH cTBOpeHHs iHTerpoBaHux ACY. CucremHMil miaxia 1o
yIpaBJiiHHSA 00’ €KTaMu 31 CKJIaJHOI BHYTPIIIHBOI CTPYKTYpOro. PilieHHs okpeMux
4acTUH (JIOKaJbHUX ) 3a/a4 YIpaBiaiHHSA. MeToau qeKkoMmno3ullii. PillieHHs ToKaIbHUX
3a/1a4 ynpaBiiHHA. [HTErpalist OKpeMuX 3a/1a4 yIpaBIIiHHS.

Tema 1.5. InterpoBani ACY.

[Iponiec o6’emHanHs abo iHTerpamii. Arperaiis. 3arajibHl BIJJOMOCTI IO
inTerpamii ACY. @yHkilioHaIbHA 1HTETpallis npu CTBOpeHH1 iHTerpoBanux ACY Ha
HiANPUEMCTBAX XIMIYHOT IPOMUCIIOBOCTI. YKpYITHEHA CTPyKTypa iHTerpoBanoi ACY
BEJIMKUM MPOMUCIOBUM MianpueMcTBoM. 3abe3neueHus [ACY.

Tema 1.6. OcHoBHi QyHK1ii 1 pexxumu podotu ACY TII.

Ynpasinsioui (byHKu11(3M1Ha peKHMY 3a TONEPEIHBO IMiTOTOBICHUMU
NPOTpaMaMy, BU3HAYCHHS 1 YCTaHOBJICHHSI ONTHMAJLHUX 3HA4Y€Hb MapaMeTPiB,
ontuMizallis mpouecy). Inpopmarmiitni Qynkuii (36ip 1 1eHTpamizoBaHa 00poOKa
iHdopmMmalrii 3a anropurmamu cuctemu). [lonsaTTs yctaBku. JlomoMixkHi (GyHKIII.
DyHKIIIT 3B’SI3KY 13 CHCTEMaMHU BHUIIIOTO P1BHS.

Tema 1.7. Opranizaniiiae 1 Texaiune 3ade3neuenns ACY TII.

I'pyniu opranizamiiinoro 3a6esneueHHss ACY TII. 3aBmanHs neHTpasizarii
dbyHkiii ynpaniHHs. PamionanbHi dopmu neHtpamizaiii. KoMreke TeXHIYHUX
3aco0iB. [Ipuctpoi BBeneHHs/BUBOMY. Buam 3amam’sITOBYIOYMX MPHUCTPOIB. 3acodm
BUMIPIOBaHHS TEXHOJIOTTYHUX TTapaMEeTPIB.

Tewma 1.8. PobGoTa B cuctemi nmporpamyBadas CoDeSys.

['onoBue BikHO. Omnmii NpoekTy. YNpaBiaiHHSI MPOSKTOM.  YTIPaBIIHHSA
o0’extamu  mpoekty. OcHoBHI (yHkuii penaryBanHs. OcHoBHi (yHKuIi online.
Po6ora 3 BikHamu. 3aranpHi enemeHTu penakropiB CoDeSys. Penmakrop posaimy
OroJiolieHp (poboTa B PEAAKTOPl OrOJIOMIEHb, PENAKTOP PO3AULYy OTrOJIOIIEHb B
pexxuMi online, TUPEKTUBU KOMIUIATOpa). TeKCTOBI penakTopu (poOoTa B TEKCTOBUX
penaktopax, peaakrop moBu IL, penaktop moBu ST). I'padiuni pegakropu (peaakTop
FBD, penaktop LD, penakrop SFC, penakrop CFC).

Tema 1.9. IIpuctpoi 3B’s13ky 3 00’ ektamu (I130).

Mopaym I130, dyuskuii I130. Hudponi i ananorosi I[130. Tumm 130 mno
HANpSIMKY TPOXOJ/DKeHHs AaHux. [Ipuctpoi mepeTBopeHHs curHamiB. [lmatm mis
BBeAieHHs/BUBOYy naHux B PC. ®dyHkiii moayiniB. Pexxumu pobotu ACY TII. Cxemu
ynpasiinas B ACY TII.

Tema 1.10. Pecypcu.

Pecypcu CoDeSys (rmo6anbHi 1 KoH(IrypamiiiHi 3MiHHI, (a1 KOMEHTapiB,
ro0anpHl  3MiHHI, KOHQIrypaliiiHi 3MiHHI, ¢aiil KOMEHTapiB 3MIHHUX).
Kondoirypariist TpuBor (kjgacu TpUBOT, TPYIH TPUBOT, 3aIIKC TPUBOT).

Menemxep 616morek. boprxypuan (Log).

Kongirypatop IIVIK (pobGota B pemakropi koHpirypatopa I1JIK, mapamerpu
koHpirypamii TIJIK, miamor cneunudiuHoi HACTpoWKM mapamMeTpiB, KOHQIrypairis
MOJyJIIB BBEJICHHS/BUBEJICHHs,  KOH]Irypaiis KaHaily, KOHQIrypaiis MOJIYJiB
Profibus, xondirypamiss CANopen-moayiiB, koHdirypariss BeaeHoro CANopen-
npuctpoi (koHdirypaiiis moaymis, koHpiryparis [1JIK B pexxumi online, ckaHyBaHHS
anapatypu /Crtan/, niarnoctuka I[1JIK).



Kongirypatop 3aBmpanp (poOoTa B KOH(]Irypatopi 3aBJaHb, CUCTEMHI MOii,
KOH(}IrypaTop 3apaaHb B pexuMi online).

Menemkep neperiisiny (MEHeIKep Meperysay B pexkumi online, MeHeIKep
nepersiay B pexxumi online).

[udpoe TpacyBanHs (KOH(Irypalis TpacyBaHHsS, YIPaBIIHHS IPOIIECOM
TpacyBaHHS B1JIOOpaXKEHHS JTAHUX ).

Po6oua o6macte (Workspace).

Menemxep mapaMeTpiB (PEAaKTOp MEHEIKEepa MapameTpiB, THUIU CIHCKIB
napaMeTpiB 1 iX aTpuOyTH, ynpaBIiHHS CIHCKaMH MapaMeTpiB, peJaryBaHHs CIHUCKY
napaMeTpiB, MEHEKep MapaMmeTpiB B pexkuMi online, eKCHOPT/IMOOPT CHHUCKIB
napameTpiB).

HanamryBanns uumsoBoi maatgopmu (TargetSettings).

[TJIK-Bpay3zep (PLC-Browser) (Habip KOMaH]T [TJIK-6pay3epa,
Makpoposmupenns koman [IJIK-6paysepa, nonomixkuai komanau [TJIK-6payzepa).

[ncTpymentn (BiaactuBOCTI AocTymHMX 1HCTpyMeHTIB (ObjectProperties),
HaJAIITYBaHHS KOMaH]] iHCTPYMEHTIB.

Tema 1.11. Indopmariitne 1 maremaruune 3ade3nedenus ACY TII.

Indopmamiitna cucrema ACY. ILleHrpani3oBaHi, JAelEHTpaTizoBaHl 1
OaraTtopiBHEBI po3nojiiyieHi cucteMu. DyHKITIOHATIBHI 1 TEXHOJOTIYHI XapaKTEPUCTUKH
iHQopMaliitHux cucteM. AHam3 iHQopMamiiiHux T1OTOKIB. CHCTeMHHH aHami3
iHbopMaLIiHOTO 3a0e3nevyeHHd. AHam3 IUPKYJMl 1 CTyHeHs YUIUIbHEHHS
iHpopmanii. Ctymiab ycepeaHenHs iHdopmarii. OniHka pamioHaIbHOCTI MOOYA0BU
noTokiB iH(opmarlii. Marematuune 3ade3neyeHds ACY.

Tema 1.12. 3acoOu BUMIpIOBaHHS 3arajibHO-TEXHIYHUX MapaMeETPIB.

VYnopapnsooul 00YMCTIOBAaTIbHI KOMIUIEKCH. YTpaBIiHHA Oe€3MepepBHUMH 1
JUCKPETHUMH  TEXHOJIOTIYHMMHU  TporecamMu.  MIKpONpOLEeCOpHI  CHUCTEMH.
Kom6inariiiHi npuctpoi enekTpoaBToMaTuku. BukoHnaByi npuctpoi. CxeMu 3aXucry,
cUTHaJji3aIli i 0JI0KyBaHHs B TEXHOJIOTIYHUX MpoIiecax.

Tema 1.13. Peami3ariist cucteM ympaBJiiHHS.

CucTeMu MOHITOPUHTY 1 K€pYBaHHS TEXHOJOTIYHUMH MTPOLIECAMHU.

Etarmu ctBOpeHHs cucrem kepyBanHa Ha 0a31t SCADA — cucrem.
OdynkmioHanbHl  Xapaktepuctuku SCADA - cuctem  (mporpamHo-amnapartHi
miatgopmu SCADA — cucteM, TpadiuHi MOXKIMBOCTI, TpeH U Ta apxiBu B SCADA
— cucrtemax). Excmmyaramiiini xapaktepuctuku SCADA — cuctem. AmnapaTHa
peautizailisi 3B’513Ky 3 IPUCTPOSIMU BBOAY-BUBOAY. [HTErparisi 6araTopiBHEBUX CUCTEM
aBTomartu3aii. [lopiBasinpHui aHami3 1 TectyBanast SCADA — cuctem.

Po3nmoginn nucumiuiinm y roamHax 3a ¢opmamu oprasizanii 0CBiTHBOIO
npouecy Ta BUAaMH HABYAJIbHUX 3aHATh:

QOuna (nenna) gopma

Ha3Bu Moay.JiiB i Tem KinpkicTh roaun
y TOMY YHCIT




YChOTO
JEKIIil

MpaKTUYHI
(cemiHapchKi) 3aHATTS

JlaboparTopHi 3aHITTS

(1HII11 BUIW 3aHATH)

oora

v

caMoCTiltHa PO
MOJTyJIbHA
KOHTpOJIbHA poOoTa

2- il cemecTp

Moayas 1. Crpykrypa ACY TII ta ii migcucremu. Opranizauniiine, texHiune i Ilporpamuo-

MmareMatuuHe 3a0e3neuends ACY TII.

Tema 11 [TpomucnoBi mianpueMcTBa XiMii sIK 00’ €KTH ] ) ) 4
yIIpaBJIiHHS.

Tema 1.2. Knacudgikariist aBTOMaTH30BaHUX CUCTEM. 8 2 2 4
Tema 1.3. Cy4acHi cuCTEMH yNpaBIiHHSI BUPOOHUIITBOM. 8 2 2 4
TgMa 1.4. CTBO‘pe.HHSI"iHTeFPOBaHI/IX ACV TUIA 3 ) ) 4
HiANPHUEMCTB XIMIYHOT IPOMHUCIIOBOCTI.

Tema 1.5. InterpoBani ACY. 10 | 2 2 6
Tema 1.6. OcHoBHi ¢yHK1ii 1 pexxumu podotu ACY TII. 10 | 2 2 6
%:_IMa 1.7. Opranizaniiine i1 TexHiu"e 3abe3neueHHss ACY ] ) ) 6
Tema 1.8. Pob6oTta B cucremi nmporpamyBanHs CoDeSys 14 | 2 6 6
Tema 1.9. Ilpuctpoi 3B’ s3Ky 3 00’ ekramu (I130). 8 2 2 4
Tema 1.10. Pecypcu. 32 | 6 12 14
Tema 1.11. Indopmartitine 1 MareMaTnuHe 3a0€3MCUCHHS 0|2 4 6
ACY TIL

Tema 1.12. 3aco0u BUMIPIOBAaHHS 3araJIbHO-TEXHIYHHUX |2 4 6
napameTpiB

Tema 1.13. Peamizarltis cuctem ympaBiiiHHS. 10 2 6
Pa3om 3a moaysem 1 150 | 30 44 76
Paszom

Temu cemiHapcbKMX 3aHATH (V pazi nompedu)

CemiHapcbKl 3aHSATTS, 3TIAHO HABUYaJbHOI MPOrpaMu JUCHUUIUIIHM, HE

IIAHYIOTBCA.

TemMu npakTUYHUX 3aAHATH(V pazi nompeobu)

Ne KinbkicTs
e Ha3zsa Temu S—
1. | Tema 1.1. IIpoMuCIIOBI MiATPHEMCTBA XiMil SIK 00 €KTH YIPABIiHHS. 2

2 Tema 1.2. Kinacudikariiss aBTOMaTH30BaHUX CUCTEM. 2

3. | Tema 1.3. Cy4acHi cuCTEMH yNpaBIiHHS BUPOOHUIITBOM. 2

4 Tema 1.4. CtBOpeHHs iHTerpoBannx ACY ais MiAPUEMCTB XIMIYHOT 2

IIPOMHCIIOBOCTI.

5. | Tema 1.5. InterpoBani ACY 2

6. | Tema 1.6. OcHoBHI ¢yHK1Ii 1 pexumu pobot ACY TIL 2

7. | Tema 1.7. Opranizaniine i Texuigne 3a06esneuenns ACY TII. 2




8. | Tema 1.8. Pob6orta B cucteMi nporpamyBanHs CoDeSys. 6

\S}

9. | Tema 1.9. [Ipuctpoi 38’s13Ky 3 00’ ektamu (I130).

10. | Tema 1.10. Pecypcu. 12

11. | Tema 1.11. Indopmaniiine i matemaruune 3a6e3neyenns ACY TIL 4
12. | Tema 1.12. 3aco0u BUMIpIOBaHHS 3arajlbHO-TEXHIYHUX TTapaMETPIB. 4
13. | Tema 1.13. Peani3zariisi cuctem ynpasiiHHS. 2
14. | MoaynbpHa KOHTPOJIbHAa poboTa

Pa3zom 44

Temu n1aGopaTopHuUX 3aHATH (V pasi nompebu)
JlaGopaTopHi 3aHATTS, 3TIAHO HABYAIBHOI NPOrpaMu  JTUCIUIUIIHM, HE
TUTaHYIOThCSI.

OpieHTOBHA TeMaTHKA iHAUBITYATbHUX 3aBAAHb (3d HASGHOCMI)
[nnuBinyanbHi 3aBOaHHs, 3TIIHO HABYAJIBbHOI MPOrpaMy JUCHUIUIIHMU, HE
IUTAHYIOThCS

OuiHlOBaHHS OCBITHIX JOCSATHEHb 3/100yBaviB BUIIOI OCBITH
3aco0M oiHIOBAHHSA

3acob6aMu OL[IHIOBAHHS Ta METOAAMM JEMOHCTPYBAHHS PE3YJIbTAaTIB HABYaHHS
€: 3aco0aMu OLIIHIOBAaHHS Ta METO/IAMHU JEMOHCTPYBAHHS PE3yJIbTaTIiB HABYAHHS €:
eK3ameH, CmaHoapmu306ami mecmu.

OwiHOBaHHA pIBHS OCBITHIX JOCATHEHb 3100yBadiB 3a  OCBITHIMHU
KOMIIOHEHTaMU,3IHCHIOEThCST 32 100-0anbHOIO IMIKANOI0, 0 BHUKOPUCTOBYETHCS B
HVYL3 Ykpainu 3 nepeBeieHHSIM B OLIHKY 3a peHTHHroBoto mkanor — EKTC Ta B
4-0anbHy KA.

Tabauuss BiANMOBIAHOCTI pe3yJbTATIiB OUIHIOBAHHS 3HAHb 3 HABYAJbHOI
AUCUMILTIHU 32 PI3HUMHU HIKAJAMHA

3a 100-0aipHOIO IIIKAIO0IO, 110 3a peiTHHIOBO
BUKOpUCTOBYeThCSI B HY 13 3a 4-6aJIbHOIO TIKAJIO0

Vicpaitu mkanorw (EKTC)

90-100 A BIIMIHHO
80-89 B oBpe
6579 C H00P
2564 D 3aJ0BIJIBHO
5054 E g
35-49 FX AR
0_34 F HE3a40BLJIBHO

Kpurepii oniHroBaHHA

@opMH MOTOYHOTO TA MiICYMKOBOT0 KOHTPOJIIO
[ToTouHM KOHTPOJIL MPOBOAUTHCS Yy (HOPMI: nuUCbM0B8020 PpoHmMAILHO20 MA
IHOUBIOYAILHO20 ONUMYBAHHS, KOMN'TOMEPHO20 MeCyEaAHHS.



[TimcymMKOBHIA KOHTPOJIb TPOBOIUTHCS Y GOPMI €K3aMEHY.

Po3nogisi Ta Hakonmu4YeHHs1 0aJiiB, IKi OTPUMYKOTH 3100yBadi, 32 BUIAMH
HABYAJbHUX 3aHATH TA KOHTPOJbHUMHM 32X0AaMH 3 M CHHUILTIHA

. Cymapna
MaxkcnmanbHui ymap
o MaKcHUMajbHa
Kinpkictsb 0ai 3a BUJ . .
Bunu HaBYanbHUX 3aHATH KUIBKICTH OamiB
HaBYAJIbHUX HABYaJILHOTO
3a BUAAMHU
3aHSThH 3aHATTA
HaBYAIIbHUX
3aHATH
I. IloTOYHHUIT KOHTPOJIb

JeKIIii 15 1 15

CEeMIHAPChKIi 3aHATTS
NPAaKTUYHI 3aHATTS* 22 2 44

3a pe3yJbTaTaMu
Mopyns 1 pesy.
BUKOHAHHS

KOHTPOJIbHUX 1 11 11

(MomynpHUX) pOOIT

(MOTyTbHHI KOHTPOJIB)*
Pa3om 3a Mmonyins 1 70
Pa3oM 3a mOTOYHMIT KOHTPOJIb 70
I1. InguBinyajabHi 3aBJaHHA (HAYKOBO-I0CJi/IHE) -

1. ITincymkoBHii KOHTPOJIb(EK3aMeH, )™ 30
Pa3oM 3a Bci BUIM HAaBYABHUX 3aHITH T4 KOHTPOJIbHI 3aX0/I1 100

IToToYHUIT KOHTPOJIb.

[ToTouHMIT KOHTPOJIH MPOBOJUTHCS HAa KOKHOMY MPaKTUYHOMY 3aHATTI. BiH
nepeadoavyae OIIHIOBAHHS TEOPETUYHOI MIATOTOBKM 3100yBayiB BHUILOI OCBITH 13
3a3Ha4eHoi TeMu (y TOMY YMCIi, CAMOCTIMHO OMpailbOBAHOI'O MaTrepiaiy) IijJ 4ac
po6oTH Ta HAOYTUX HABUYOK MPU BUKOHAHHS 3aB/JaHb MPAKTHYHUX POOIT.

Ilix yac oyHOro HaBYaHHSI, Ta HA BUMNAJOK JIUCTAHIIMHOIO HaBYaHHS
JOTYCKAEThCS  3aCTOCYBAHHS OIIHIOBaHHS TMOTOYHUX TEOPETHYHUX 3HAHb 3a
JIOTIOMOT'OF0 TECT-KOHTPOJIIO TUCTaHIiiHOTO Kypcy B Google Class.

KpuTtepii moTOYHOTO OIIHIOBaHHS 3HAaHb 3/100yBaviB HA MPAKTUYHOMY 3aHSTTI:
(omiHIOETHCS B Aiama3oHi Bijg 0 1o 2 6amiB):

1,8-2 Oanm — 3aBAaHHA BHUKOHAHE B MOBHOMY 0O0Cs31, BIAMNOBIAL BipHA,
HaBEJCHO apryMEHTallil0, BUKOPUCTOBYIOThCS TpodeciiiHl TepMminu. ['pamaTtudHoO 1
CTHJIICTUYHO 6€3 MOMUIIOK 0(hOpMIICHHI 3BIT;

1,6-1,7 OamB — 3aBOaHHS BHKOHAHE, ajieé OOIPYHTYBaHHS BIJAIMOBII
HEJIOCTATHE, y 3BIT1 JIOMYIIEHI HE3HAYH1 IPaMaTUYHI YM CTUIICTUYHI IOMUJIKH;

1,3-1,6 GaniB — 3aBJaHHS BUKOHAHE YaCTKOBO, Y 3BIT1 JIOMYIIIECHI He3HAYH1

rpamMaTU4H1 YU CTUJIICTUYHI TOMUWIKY;

1,1-1,5 OanmiB — 3aBIaHHS BHUKOHAHE YacCTKOBO, Y 3BITI JOMYIIEHI 3HA4YHI
rpaMaTUYH1 YU CTUJIICTUYHI TOMUJIKH;

0-1 GaniB — 3aBjaHHS HE BUKOHAHE.



BuknagadeM  OINIHIOETBCS  TMOBHOTAa  PO3KPUTTS  TNWUTAHHS, IIUJTICHICTS,
CHUCTEMHICTb, JIOT1YHA MOCIII0BHICTh, BMIHHS ()OPMYJIFOBAaTH BUCHOBKH, aKypPaTHICTh
odopMIIEHHS MUCHMOBOT POOOTH, CAMOCTIMHICTh BUKOHAHHSI.

MonyJIbHUM KOHTPOJIb.

Mooynvrha xoumpoavha poboma € CKIAJ0BOI IOTOYHOTO KOHTPOIIO 1
3MIMCHIOETBCS Yepe3 MPOBENEHHSA ayAUTOPHOI MHCHbMOBOI poOOOTH IiJl dac
MPOBEJICHHSI OCTAaHHBOTO MPAKTUYHOTO 3aHATTS B MeEXaxX OKPEMOro 3ajlikOBOIO
momynsi. KoxkeH BapiaHT MOJIyJIBbHOI KOHTPOJIBHOI POOOTH CKIIAIA€ThCA 3 JBOX
TEOPETUYHUX MUTaHb Ta BUPIIMICHHS OJHOTO MPAKTUYHOTO 3aBIaHHI-3a/1a4i.

Kputepii ormiHtoBaHHS 3HaHb 3100yBadiB Il YaCc BHUKOHAHHSI MOMYJIHHUX
KOHTPOJIbHUX POOIT:

Monayns 1

(oyintoemucs 6 dianazoni 6i0 () 0o 11 b6anis):

10-11 GaniB — BipHO PO3B’si3aHi BCl TPHU 3ajiaul 3 JOTPUMYBAHHSIM BCiX BUMOT
710 BAKOHAHHS;

8-9 OayiB — BIpHO PO3B’si3aHI BC1 TPU 3ajadi, ajie HEJIOCTaTHE OOIPYHTYBaHHS
BIJIMOBI/I1, AOMYIIEHI HE3HAYHI IPaMaTUYHI YM CTUJIICTUYHI TTOMUJIKH;

6-7 6aiB — po3B’sA3aH1 JB1 3aa4i;

4-5 Ganu — po3B’si3aHa OJIHA 3a/a4a;

0-3 GamiB — BIJIMOBIAb BIJICYTHS.

InpuBinyaabHi 3aB1aHHA.
KpuTepii omiHiOBaHHS 1HAUBIAYaIbHUX 3aBIaHb.

IHigcymKoBUiA KOHTPOJIb.

lliocymkoeuti  koHmpoab  YCHIIIHOCTI TPOBOJUTHCS 3 METOI  OIIHKHU
pe3yabTaTiB HAaBYaHHS HA 3aBEpLIATILHOMY €Talll, MPOBOJUTHCSA y (hOPMI KOHTPOJIBHOT
poOOTH i1 Yac MPOBEICHHS CK3aMEHY.

Koxen BapiaHT KOHTPOJBHOI pOOOTH CKIAAAETHCSA 3 OJHOTO 3aBJaHHA-3a7aul
Ta JIBOX TCOPETHUYHUX MUTaHb. 3aBAAHHSA - 3a/laya OI[IHIOETHCS 3a MPaBUIIBbHICTIO
BUKOHAHHS pO3paxyHKiB. TeopeTHuHl MUTaHHS OLIIHIOETHCS 3@ MOBHOTOIO BiJMOBII.
[Tig yac ouHOrO HaBYaHHS, Ta HAa BUIAJOK AUCTAHLINHOTO HAaBYAHHS JTOMYCKAE€THCS
3aCTOCYBaHHS OI[IHIOBaHHS TEOPETUYHMX 3HAHb 3a JIOTIOMOTOIO MiJCYyMKOBOIO TECT-
KOHTPOJIIO aucTaHiiitnoro kypey B Google Class.

Kputepii oniHoBaHHS 3HaHb 3700yBadiB Ha ek3aMmeHi (qudepeHiiiioBaHOMY
3aUTKY):

Kpumepii oyintosanns 3nans 3000y8auie Ha exzameni (oyinoemvcs 6i0 () 0o
30 6anis):

27-30 6ayiB — B MOBHOMY 00Cs31 3100yBay BOJIOJII€ HABYAILHUM MaTepiajioM,
rIMOOKO Ta BCEOIYHO PO3KPHUB 3MICT TEOPETUYHOTO MUTAHHS, MPABUIBLHO PO3B’sI3aB
yci 3a71a41 3 TOBHUM JOTPUMYBAHHSM BUMOT JIO BUKOHAHHS;

24-26 Oamu — [AOCTaTHBO TIOBHO BOJIOJI€ HABYAJLHUM MaTepiajJoMm, B
OCHOBHOMY PO3KPHUTO 3MICT TeOpeTUIHOTO nuTaHHs. [Ipu HamaHHI BIAMOBI NI HA JEsKi
NUTAHHS HE BUCTA4ya€ JIOCTaTHHOI ITHOWHU Ta apryMEHTallll, Ipy [IbOMY € HECYTTEBI
HETOYHOCTI Ta He3HAUHI MOMIIIKH. [IpaBMIIbHO BUpIIIEH] TPY 3aBIaHHS;



20-23 GaniB — B IIOMY BOJIOJII€ HABYAIBHUM MaTepiajioM, ajne 06e3 TiarnOoKoro
BCEOIYHOTO aHali3y, OOIPYHTYBaHHS Ta apryMeHTallli, JIOMYyCKaloud TpH ILbOMY
OKpeMI CYTTEB1 HETOYHOCTI Ta MOMUJIKU. [IpaBUILHO BUPIIICH] /1Ba 3aBIaHHS;

17-19 GaniB — He B MOBHOMY OOCs31 BOJIOAIE€ HAaBYAJIBLHUM MaTepiajioM.
HenoctaTHRO pO3KPUTI 3MICT TEOPETUYHOTO MHTAHHA Ta MPAKTUYHUX 3aBIaHb,
JIOMYCKAalOUYH MPHU [IbOMY CYTTEBI HETOYHOCTI. [IpaBuiIbHO BUpillieHE O/IHE 3aBIaHHS,
1HIII1 — YaCTKOBO;

11-16 GamiB — 4aCTKOBO BOJIOJII€ HABUYATLHUM MaTepiajioM, BIJOBIII 3arajbHi,
JOTYIIEHO MPH IbOMY CYTTEBI TOMIIKU. YaCTKOBO BHUPIIIICHHS 3aB/IaHHS;

0-10 GamiB — HEe BOJIOJI€ HABYAJIBHUM MaTepiajioM Ta HE B 3MO31 HOro
BUKJIACTH, HE PO3YyMi€ 3MICTy TEOPETHYHOTO MUTAHHS Ta MPAKTUYHUX 3aBIaHb. He
BUPIIINB KOJIHOTO 3aBJaHHS.

llepenix meopemuunux numamus 0Jis1 NIO20MOBKU 00 eK3AMEHY:
1. Xapakrepuctuku i ocobmuBocTi ocHoBHMX TII miampuemcTB Ximii. BupoObHuya
CTPYKTypa XIMIYHOTO MiIIPUEMCTBA.
2. Buau 1 rpynu XiMIi4HUX MANPUEMCTB. 3aBJaHHS CUCTEMH YIIPABIIIHHS 3 TOYKH
30py 11 QYHKIIOHYBaHHS.
3. I'pynu nianpueMcTB XIMIYHOT POMUCIOBOCTI.
4. Tlonstta ACY TII, romoBna 3amaua ACY TII. T'onoBHi o3Haku kiacudikarrii
ACY TII 3a noaijoM Mo TUMIOBUX 3aBJAHHAX YIIPaBIIHHA.
5. OcobmuBocti ACY TII y ximiuHii npomucioBocTi. OcoOIUBOCTI XiIMIKO-
TEXHOJIOTTYHUX TIPOIIECIB.
6. Crpykrypa ACY TII (3aramphi BimomocTi). I'pynu 3amad, CyKymHICTH SIKHX
YTBOPIOE 3aMKHYTHI LMK YIPABIiHHSA TUM YU THIIUM 00’ €KTOM.
7. Crpykrypa cydacuoi ACY TII. Tloxgin migcucrem ACY TII mo macmrabax
YIPOBAIKEHHS.
8. 3B’A30K MIJICUCTEM MK COOOI0 10 30ypeHHSX 1 T0 0OMexkeHHs X (rpynu 1, 2, 3).
9. Amnaii3 MeTO/IB AEKOMITO3HUIII].
10. Arperartis sk METOJl CHHTE3Yy CKJIAHUX CUCTEM.
11. Meton nekommno3suttii Jlannura-Bynbda.
12. MeToau eBpUCTUYHOI IEKOMITO3HIIII.
13. dyHKIIIOHATBHA IHTETPAallisl TITPUEMCTBA.
14. MarematnyHa Ta iH(poOpMaIiiiHa iHTEeTpaLlis MiJIPUEMCTBA.
15. Ionsartsa TOY (ynpaBnsiHHs TexHONOT1UHUM 00’ ekToM). Knacudikamis TOY.
16. Bumoru, sKknM NoBUHEH 3a10BoJIbHITH TOY.
17. Bublp KOHTpo/ibOBaHUX BeduuuMH. Bubip  BenmnuuH curHamizamii. Bubip
napaMeTpiB 1 cmoco0iB 3aXHUCTY.
18. Knacudikaris 3aco6iB matematuaHoro 3ade3nedeHuss ACVYII.
19. Ynpagsmstoui pynkiii ACY TII.
20. Indopmarniini pynkuii ACY TII. LlentpanizoBana o6poOka iHbopmariii.
21. Ilpuctpoi 38’s13ky 3 00’ exktoM (I130).DyukiIii, o noknagarTbes Ha [130.
22. Tlonin 130 nmo xapakTepy oOpoOJIFOBAHOTO CUTHAITY.
23. Tunm 1130 no HanpsMKYy TPOXOpKeHHs JaHux. DYHKINHN, K1 3a0€3MeuyroThCs
moayisimu 1130.



24. Yupasninus ACY TII B pexumi 30upaHHs JaHUX.

25. Yapasninua ACY TII B pexxumi pagHuka oreparopa.

26. Cynepaizopse ynpapmiaas ACY TII.

27. besnocepeane nudpore ynpasiainas ACY TII.

28. Yotupu rpynu oprasizaniiHoro 3abesneuyeHHs. DakTopu, M0 BU3HAYAIOTH
pamioHalbHy neHTpanizaiio ¢pynkmin ACY TIIL

29.3aco0u BUMIPIOBAaHHS TEXHOJOTIYHUX MapameTpiB: Tpuwiaad 3 LIU(PpoBUM
croco0oM mepenadi JaHuX.

30.3acobu  BUMIPIOBAHHS TEXHOJIOTIYHUX MapameTpiB g OO €KTIB 13
30CepeHKeHUMHU MTapaMeTpamH.

31. Anapatna 1 nporpamsa miaaTgopma KOHTPOJIEPIB.

32. XapaKkTepucTHKa 30BHIIIHBOTO 1 BHYTPIIIHHOTO 1H(OPMALIMHOTO 3a0e3neUeHHs
aBTOMATU30BaHUX CHUCTEM YIIPABIIIHHS.

33. OcHOBHI MiIX0AH 10 CTBOpeHHs iHpopMartiiiHoro 3ade3neuenns ACY TII.

34. OyHKITIOHATBHI 1 TEXHOJIOTTYHI XapaKTePUCTUKY 1HPOPMALIIMHUX CTPYKTYP.

35. Xapakrepuctuka mnpomucioBux Mepex (Fieldbus). Amnamiz piBHIB 00JacTi
3aCTOCYBaHHS MPOMHUCIOBUX MEPEXK.

36. OcHoBHl MoxiauBocTi SCADA-cucteM, BUMOTH, IO TPE sIBISIOTBCA [0
SCADA-cucrem.

37. Bapiantu o6Miny SCADA-cuctem.

38. TunoBa nocnigoBHICTH AiH mpu nporpamyBanHi SCADA-cuctemu.

39.3acobu  BUMIPIOBAHHS TEXHOJIOTIYHUX MapameTpiB g OO €KTIB 13
30CepeHKeHUMHU MTapaMeTpamH.

40. Pamionanbhi popmu nenrtpamzaimii. daktopu, 1m0 BU3HAYAIOTH palllOHAIBHY
IIEHTPaTI3AITiIo.

41. LenTpanizoBaHi po3noisieHi cucteMu. JlerieHTpani3oBaHi po3noIijieHl CUCTEMHU.
42. CuctemHuid  aHam3 iHQopmMmariiiHoro 3a0esnedeHHs. AHaII3  CUCTEMHU
1H(dOopMaIIiitHOTO 3a0€3eUeHHsI IO HanpsIMKax.

43. Anani3 nupkyssii iHdopmartii.

44. Anani3 cTyneHs yuibHeHHS 1HGOopMallii.

45. CtyniHb ycepeaHeHHs iHpopmariii.

46. Mosu niporpamyBanHs 111 SCADA-cucrtem.

47. 3oBHINIHbOMAIIIMHHE 1HGOpMalliIiiHE 3a0e3NedYeHHsT aBTOMATHU30BaHUX CHUCTEM
yIpaBIiHHS.

48. BaytpimusoMammHHe 1HGoOpMariiiiHe 3a0e3MedYeHHs] aBTOMATH30BAHUX CHCTEM
yIpPaBIiHHS.

49. Cxemu 3axHCTy, CUTHaM3aI] i 0JJOKyBaHHS B TEXHOJOTTYHUX MPOIIECaXx.

50. IIporpamua peamnizariist cuctem ynpaniinas: CASE-3aco6wu.

51. IIporpamua peamizarmiss cuctem ympasiinais: OCPY — omeparmiiiHi cucteMu
peajgbHOro vacy.

52. IIporpamua peanizaiis cucrem yrpabiiHasa: SCADA-cucremu.

53. [Iporpamua peamizamis cuctem ynpapmiHHsA: [ITK —  nmporpamHo-TexHiuHI
KOMILITEKCH.
54. Ilporpamua peamzaiiss cuctem ympapimiHHsi: ECPY  —  ekcrepTHi cucTeM

peajgbHOro vacy.



55. IIporpamua peanizamiss cucteM ympahinHs: CYBJl — cucrtemu ympaBiiHHS
0azamu nauux, MRP-cucremu.
56. IIporpamua peanizaiis cucrem yrpabiiHHsa: ERP-cucremu, EAM-cucremu.

llepenix npaxmuynux 3a60anb-3a0a4 015 BUPTUEHHS HA eK3AMEHI:
1. Ilpuxnag po6oTu 3 BXoaamu / BUXojgaMu KoHTpoJiepa. Po6oTu 3 taitmepamu TON

1 TOF nns peamizanii 3aTpUMKU BUMKHEHHSI.

2. Ilpuknan 3aBmanns LM na Buxoni [TJIK.

3. Ilpuknang pobGotu 3 6i6mioTexoro SysLibTime. OTpumanHs peanpHOTO yacy 3
[JIK. 3aBganns gatu i yacy B [1JIK.

4. Tlpuknan podotu 3 MmoayieMm Archiver - ctBopeHHs apxiBy B am'siti TTJIK.

5. Ilpuxnag po6otu 3 SysLibFiles. CTBopeHHs daiiioBux apxiBiB. AHaji3 BUIBHOTO
micis B [JIK. Tlepesanuc ctapux apxiBiB.

6. Ilpukian BUKOpUCTaHHS MEHEKepa 3aBAaHb s BUKIHKY POU.

7. llpuknan Bukiauky pizaux POU Ha pi3HHX MOBax.

8. Tlpuknan peamzamii [11/] perynstopa 3 AHP.

9. Tlpuknan peanizanii npoctoro [1IJ] perynsaropa.

10. IIpuxnaau peamizaiii rpadikiB yCTaHOBKH.

11. Ilpuxnag PID perynaropa Ha mapameTpi CHIBBIHOIICHHS MMaJMBO-TIOBITPS B
TOIIL KOTJIA.

12. Ipuxnagu po6oTu 3 3ymep (crikep, 3ByKOBUM TUHAMIK).

13. Ilpuknagu pobGotu 3 6ibmiorekamu Modbus 1 OwenNet - uuTanHHs / 3ammc
napaMeTpiB BUKOpPUCTOBYIOUHU mpoTosnonnOwen ado Modbus.

14. Tlpuknan peryiasTopa 3 BACHOBKOM aBapii 1 3aIyCKOM CUTHaJTi3allii.

15. [lpuknan peamizaiii TaiimMepa. YTNpaBiaiHHA €KpaHaMu, peamizaiis crapT /
ckuaanus 3 kinasiatypu [UIK.

16. [Ipuknagu nporpam miAKiIOYeHHsT MoAyiiB posmupeHHs o [JIK (mportoxonu
OWEN, Modbus, DCON).

17. Ilpuknagu mporpam HiAKIIOYeHHS MOAydiB posmupenHs no I1IJIK (mporokonu
OWEN, Modbus, DCON).

18. Ilpuknan nepenaui BuMipsiHoi BenuunHu 3 TpM101 mo mporokonmy OBEH Ha
IT1320 (Master) o npotokoxy Modbus 3a nonomororo TTJIK1xx.

19. Ilpuxnaza peanizaiii icTOpudHOTo rpadika Ta ICTOPUIHUX TOIIH.

IToaiTHKa BUKJIAJAHHA HABYAJIBLHOI JUCIHHUILIIHHA

1. AKTMBHa YydYacThb B OOTOBOPEHHI HaBUYaJbHUX TMTaHb, TIOMEPEIHS
MiTOTOBKA 70 TPAKTUYHUX 3aHATh 32 PEKOMEHIOBAHOKO JITEPaTyporo, SKICHE 1
CBO€YACHE BUKOHAHHS 3aBJaHb.

2. CymyiHHE BUKOHAHHS PO3KIAy 3aHATh 3 HABYAJIBHOI JUCIHILIIHU.



[Tpomycku Ta 3ami3HEHHA Ha 3aHATTS HeXOomycTuMi. 3100yBadi BUIOI OCBITH, SIKI
3aMMi3HWINCS Ha 3aHATTS, A0 3aHATTS HE JOMYCKaIOThCS, Ta MPOJOBXKYIOTh BUBYCHHSI
TEMHU TPOMYIICHOTO 3aHATTA CaMOCTIHHO B CHCTEMi TUCTAHIIIMHOTO HaBYAHHSI
«Moodle HYTI3V» a6o Google Class.

3.3 HaBYaNbHOI METOI TiJ 4Yac 3aHATTS KOPUCTYBaHHSI MOOLTBHUM
TeaeOHOM, IUIAHIIETOM YH IHIIMMH MOOIIBHUMHU TPUCTPOSIMU JT03BOJISIETHCS
KOPHCTYBATHUCS TUIBKH 3 I03BOJTY BUKJIa1a4a.

4.3n100yBau BUIIOI OCBITM Ma€ TMpaBO MI3HATUCSA TMPO CBOIO KIIBKICTD
HAKOMMMYEHUX OalliB y BUKJIAJa4a HABYAIbHOI JUCIUILUIIHUA Ta BECTH BIACHHUU OOJIK
ux OaJiB.

5. lotpuMaHHs 3100yBa4aM¥ BUIIOi OCBITH MOJIITUKU JTOOPOYECHOCTI MMl Yac
BUKOHAHHS CAaMOCTIHHOI a00 1HAMBIAyadbHOT pOOOTH.

9. PEKOMEH/IOBAHI JUKEPEJA THOOPMAII{

Jliteparypa
1. bazoBa
1. ABTOMATH30BaHI CHUCTEMH YMPAaBIIHHS TEXHOJIOTTYHOTO MPOLECY B XIMIYHHX
BUPOOHUITBaX: Kypc nekuii / Yikianay JI.B.bopucosa. — X.: HYLI3Y, 2015. - 98 c.
2. bobyx A. O. ABTOMaTHu30BaHi CUCTEMU KEPYBAaHHS TEXHOJOTIYHUMHU MPOIIECAMHU:
Hagu. noci6. I'pudp MOH Vkpainu. — X. : XHAMI'. 2006. — 185 c.
3. booyx A. A. KomaneB /. A. KommpioTepHO — HHTErpupOBaHHAs CHCTEMaA
aBTOMATH3AIMA TEXHOJOTHUECKHX OOBEKTOB YIPABJICHUS EHTPATU30BAaHHBIM
TeriocHadxenueM : Monorpadus. 3a pea. A. A. booyxa. — X. : XHYT'X. 2013. -
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4. babiuenko A. K. Ta iH. MikponpoiiecopHi 3acoO0M B aBTOMaTH30BaHUX CHUCTEMaxX
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6. O.M. Ilyniena, 1.B. Enbnepin, H.M. Jlynpka, A.Il. Jlagantok. [IpomucnoBi mepexi
Ta 1HTETpalliiiHI TEXHOJOTIi B aBTOMAaTU30BAHUX CHUCTEMaX: HaBYAJIbHUN MOCIOHUK. —
K.: Bun-Bo «Jlipa-K», 2012. -552 c.
7. IIporpamMHe 3a0e3MeUYeHHS KOMMIOTEPHO-IHTETPOBAHUX CHUCTEM  YIPABIIHHSA
XIMIKO-TEXHOJIOTITYHUMH TpoliecaMu: HaBd.-meToh. moci6. / LI. Jlucuuenko. —
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2. JloromixkHa

8. MeTtonnuHi BKa3iBKH 10 BUKOHAHHS KOHTPOJBHOI pOOOTH 3 NUCIMIUIIHA
AaBTOMATUYHI CHUCTEMM YIPABIIHHA B XIMIYHUX BHUPOOHMITBAX «Po3pobieHHs
NPUKIATHOTO MPOrPAMHOTO 3a0€3MEUeHHs Ui CUCTEM YIPAaBIIHHA Ha MOBI
nporpamyBanHs CFC B cepenoBuiii CoDeSys».

9. E.Il. Crepanu. OcuoBsl noctpoerns ACYTII / Yueb. nocobue mist By3oB. — M.:
Oueprouznar, 1982. — 352 c.



10. MypaBbseBa E.A. MHTerpupoBaHHbIE CUCTEMBI MPOEKTUPOBAHUS U YIPABICHUS:
YuebHoe nocodbue. — Ypa: Uznarenncteo YI'HTY, 2008. — 337 c.

11. PykoBoacTBo mosib3oBatens 1o nporammupoBanuio ITJIK B CoDeSys V 2.3, —
Cwmonenck: 1K Ilpogor, 2005. — 453 c.

12. ITapx k., Makker C., Paiitr E. — COop maHHBIX B cHUCTeMaxX KOHTPOJS H
yIPABJICHUS: IPAKTUUECKOE PYKOBOACTBO / mepeBo/ ¢ anri. B.B. CasenbeBa. — M.
00O «I'pynma U T», 2006. — 504 c.

13. ITapk k., Makkeir C., Paiitr E. — Ilepenaua naHHbIX B CUCTEMax KOHTPOJIS U
yIpaBIeHUS: MPAKTUYECKOE PyKOBOJCTBO / epeBo ¢ anri. B.B. CasenbeBa. — M.
00O «I'pynma UJIT», 2006. — 480 c.

3. Indopmariiiini iIHTEpHET-peCypcHu

14. Calit po3poOHHMKa MporpamMHOro 3abes3neueHHs — komraHii «3S-Software»
http://www. 3S-software.com.

15. Caiir po3poOHWKA MPOTPAMHOTO 3a0e3MEUYCHHS] — KOMIMaHii «AmTAcTpay
http://www. 3S-adastra.com.

16. Caiit po3poOHHKa mnporpamHOro 3abe3nedeHHs — kommanii «BO OBEH»
http://www.owen.com.

17. Caiit po3pobHHKa mporpamMHOro 3abe3nedeHHs — kommanii «VIPA»

http://www.vipa.com.

JoneHT kadeapu opraHizallii Ta TEXHIYHOTO

3a0€3MeUeHHS aBapIMHO-PATYBAILHUX POOIT

(baxkyIbTeTy HIMBIILHOTO 3aXUCTY,

KaHJWJAT FOPUIUYHUX HAYK, JOLUECHT Jlapuca BOPUCOBA



