HALIIOHAJIbHMI YHIBEPCUTET LIMBIJIBHOI'O 3AXUCTY YKPATHU
OAKVIJIBTET IUBUJIBHOI'O 3AXUCTY

KA®E/IPA OPFAHIS\’JAL[II TA TEXHIYHOI'O 3ABE3IIEUEHHA
ABAPIMHO-PATYBAJIbHUX POBIT

CUJIABYC HABYAJIbHOI JUCHUILIITHA

«ABTOMATH30BaHI CHCTEMH YNPABJIIHHSA TEXHOJIOTIYHOI0 Npouecy B XiMiYHHUX
BHUPOOHHUITBAX)

000B’s13K0Ba npodeciitHa

3a OCBITHBOIO (OCBITHBO-TIPO(ECIITHOI0, OCBITHRO-HAYKOBOIO) ITPOTPaMOI0

«Pamiamiaui Ta XIMIYHUNA 3aXUCT»

MIATOTOBKH 3a IpyTruM (MaricTepCcbK1UM) piBHEM BUIIOI OCBITH

y rajys3i 3HaHb 16 «XimiyHa Ta O101HXKEHEPIs»

3a criemiayibHICTIO 161 «XiMIuH1 TEXHOJOTIT Ta 1HKEHEP1s»

PexomennmoBano kadenporo  opraHizamii - Ta
TEXHIYHOIr0 3a0€3MeUeHHs aBapiiHO-PATYBAIbHUX
poOit Ha 2024-2025 HaBYaIbHUM PIK

[IpoTokon BT« » 20 poky Ne

Cunabyc po3pobsieHnii BigmoBigHO a0 PoOodoi mporpamu HaByYaIbHOI
JTUCITUTUTIHU «ABTOMATHU30BaHI CUCTEMH YIPABIIHHS TEXHOJOTIYHOTO MPOIIECY B
XIMIYHHX BUPOOHHUIITBAX).

2024 pik



3araabHa ingopMalis Npo AUCHUIIIHY

3HaHHA, OTPUMaHI IiJ] Yac BUBYCHHS HAaBYAIBHOI JUCHIHUIUTIHN «ABTOMATH30BaHi
CUCTEMHM VIpPaBJIHHS TEXHOJOTIYHOTO TIPOIeCy B XIMIYHMX BHPOOHHUIITBAX
nependavaroTh TCOPETUIHE 1 MPAKTUIHE OBOJIO/IIHHS aHATI30M BIUIMBY POOOTH CHCTEMH
ABTOMATHUYHOTO YIPABIIHHSA HAa TMOKa3HUKH SKOCTI BHPOOHHMYOTrO (TEXHOJIOTIUHOTIO)
IIPOIIECy, OIIHIOBATH PU3UKHU Ta OpraHi3yBaTH AISJIbHICTH 1100 3a0e3nedueHHs Oe3MeKu
Ha XIMIYHO HEOE3MEYHUX BUPOOHUIITBAX IS 3aI100IraHHs HaI3BUYaMHUX CUTYAaIIiil.

BinMiHHOIO OCOOJMBICTIO KypCy € MpaKkTU4YHI HABUYKU 3aCTOCYBaHHS METOJIIB
BUMIPIOBAHb 3 METOI0 aHaNi3y MPUHIUIOBUX CXEM KOHTPOJIIO Ta YIPaBIiHHA
BUPOOHUIITBAMH  0a30BOI  XIMIYHOI  MPOXYKIli, BUOOPY THUIIOBUX  MOJEJeH
MIKpOMPOIIECOPHUX KOHTPOJEPIB I MOOYJOBH €JIEMEHTIB (YHKI[IOHAIBHOI CXEMH
aBTOMATHU3AIll1 TEXHOJIOTTYHUM TIPOIIECOM.

[Hdopmariist mpo HAyKOBO-TIEAAroTiYHOTO(HUX ) MpaIiBHUKA(iB)

Bbopucona Jlapuca BomoaumupiBHa, ctapimii BUKiIanad kapeapu
opraHizaiii Ta TEXHIYHOTO 3a0e3MeueHHs aBapiiHO-PATYBAIBHUX
poOIT (pakyabTETy HLUBUIBHOTO 3aXUCTY, KaHIUAAT FOPUIAWYHHUX
HayK, TOTICHT

3aranbHa iHpopMaris

KonTakTHa iHpOpMAITis M. Uepkacu, Byn. OHompieHka, 8, kabiHeT GakynpTeTy L13.
E-mail borysova larysa@nuczu.edu.ua
HaykoBi iHTepecu iH(hopmaliiiHa 6e3neKa, aBTOMAaTU30BaH1 CUCTEMHU YIIPABIiHHS

[Ipodeciitni 3HaHHA 1 3HAYHUI AOCBiA poOOTH y BUKIAIAHHI
TEXHIYHUX QUCLUILIH

HayxoBa nisinbpHICTB 32 ABTOp Ta CHiBaBTOp HAyKOBHX (axoBuUxX myOmikamid vy
OCBITHIM KOMIIOHEHTOM BITUM3HSHUX Ta MDKHAPOIHUX BUAAHHSIX

[Tpodeciiini 31106HO0CTI

3aHATTA 3 HABYAJIbHOI JUCLHMIUIIHU MPOBOASATHCS 3TIAHO 3aTBEPIHKEHOIO
po3kiany. EnexTpoHHUMIT BapiaHT pO3KJIaay pO3MIIIYEThCS Ha CallTi YHIBEpCUTETY
(http://rozklad.nuczu.edu.ua/timeTable/group).

KoncynbTamii 3 HaBYaJIbHOI AMCUUILIIHM HPOBOJATHCA MPOTATOM CEMECTPY
mouerBepra 3 16.00 no 17.00 B kabiHeTi (pakynbTeTy LMBUIBHOTO 3aXUCTy (BYI.
Omnonpienka, 8, Yepkacu, YIIIb im. ['epoiB HoproOuiis). Y pasi 401aTKOBOI NOTPEOH
3mo0yBaya B KOHCYJBTAIlll Yac MOTOKYEThCS 3 BUKIamadeM. KoHcynbrallis Moxe
MPOBOAMTUCH 3 BUKOPUCTAHHSIM TEXHOJIOTI1H TUCTAaHIIITHOTO HAaBYaHHS.

MeTa BUBYEHHSI HABYAJIBLHOI JUCIUILIIHHA

Mera BUBUYCHHS JUCHUIUIIHU: 3M00yTTS 0a30BHX MPAKTUYHUX HABUYOK
aHaI3y TEXHIYHOTO Ta MPOTpPamMHOrO 3a0€3MEUYECHHsS] CHUCTEM aBTOMATHYHOTO Ta
aBTOMATU30BaHOTO KepyBaHHS Ha 0a3i mpuHnumiB po30ymaoBu SCADA-cucteMm B
PI3HHX Talxy3siX XIMIYHOT TPOMHCIOBOCTI, pO3poOKa 3axofiB 3abe3nmedeHHs
3HIDKCHHSI PHU3WKIB BUHUKHCHHS HAQA3BUYAWHUX CHUTyallii Ha HeOe3MeyHuX
BUPOOHHIITBAX.

Onuc HABYAJBLHOI JUCIUTILTIHHA


mailto:borуsova_larysa@nuczu.edu.ua
http://rozklad.nuczu.edu.ua/timeTable/group

HaiiMenyBaHHS OKa3HUKIB Dopma_3100yTTs OCBiTH
ouHa (JIeHHa)
Craryc 0008 ’s13K06a npoghecitina
Pik minroroBxu 1-i
CemecTp 2-
OO0car TMCHMILTIHM:
y kpeautax €KTC 5
KUIBKICTh MOIYITIB 1
3arajgbHa KiJIbKICTh TOOUH 74
JIeKIii (ToauH) 30
MPaKTHYHI 3aHATTS (TOIMH) 44
CeMIHapChKi 3aHATTS (TOJIUH)
J1a00paTOpHi 3aHATTSA (TOJIUH)
KypCcOBUH IPOEKT (poboTa) (rouH)
1HIIT BUJIM 3aHATH (TOJIMH)
camocTiiiHa po6oTa (ToJI1H) 76
1HMBIAyanbHi 3aBAaHHs (HAYKOBO-A0CHiIHE) (TOJIUH)
M1JICYMKOBUN KOHTPOJIb (AudepeHinHni 3aiK, eK3aMeH) Ex3amen

HepenyMOBn AJIsI BUBYCHHSHA )II/IC[[I/IHJIiHH

[lepenymMoBamMu i1 BHUBYEHHSI AUCUUIUIIHM € paHille 3400yTi pe3yibTaTH
HaBYaHHS 3 JUCIUIUIIH BHINOI MaTeMaTuku, (i3uku, Ximii, 1HQOpMaIIHHUX
TEXHOJIOT1M; 3arajJibHa XIMIYHA TEXHOJOTIsA, MaTeMaTUYHE MOJICTIOBaHHS Ta
onTuMizailisi OO0 ’€KTIB XIMIYHOI TEXHOJIOTii, KOHTPOJIb Ta KEpyBaHHS XIMIKO-
TEXHOJIOTTYHUMH MPOIIECaMH Ta BCTYII JI0 CHEI1aTbHOCTI.

Pe3yabTaTH HABYAHHS TA KOMIETEHTHOCTI 3 TUCHMILTIHA

BianoBigHo 10 OCBITHROT TporpaMu PagiamidHuil Ta XiMIYHUN 3aXHCT,
BHUBYEHHS HaBYAJIBbHOI JUCIMIUIIHUA IOBUHHO 3a0€3IIEYNTH:

— JOCSITHEHHSI 3400yBayaMy BUIIOi OCBITH TaKMX PE3YJIbTATIB HABYAHHS:
ITporpamMHi pe3yabTaTH HaBYaHHS I[TPH
Oprani3oByBaTu CBOIO poOOTy 1 pOOOTY KOJIEKTUBY B yMOBax
MIPOMHMCIIOBOTO BUPOOHUIITBA, MPOSKTHUX MIIPO3ALIIB, HAYKOBO-TOCTITHUX
naboparopiif, BU3HA4YAaTH I 1 e(QeKTUBHI cmocoOU IX MOCSTHEHHS,
MOTHBYBATH 1 HABYATH NIEPCOHAI.
OmuiHIOBaTH TEXHIYHI 1 EKOHOMIYHI XapaKTEPUCTUKU PE3yJIbTaTIB HAYKOBUX
JOCIIJIKEeHb, JIOCHIIHO-KOHCTPYKTOPCBKUX PO3pPOOOK, TEXHOJOTiH Ta [1P04
00JalHaHHS XIMIYHUX BUPOOHHUIITB.
JlMcuuIuliHapHi pe3y/IbTaTH HaBYaHHS

3abe3nedyBaTy Oprafizaimio Al MO0 TONEPEIKCHHS BUHUKHEHHS
Ha/[3BUYAlHUX CUTYalliil Ta 3MEHIICHHS PiBHS BIPOT1THOTO MOIIKOKEHHS
Ha HeOe3MeYHUX XIMIYHMX BUPOOHHUIITBAX, BU3HAYAIOYH T'OJIOBHI €JIEMEHTH JIPH-1
BIUIMBY Ha TEXHOJOTIYHHUU TpOIeC Ta OOMpaTH HEOOXiJHY peryiroruy
amaparypy i cxemy.

I1P03




— ¢hopMyBaHHS y 3100yBadiB BUIIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEH
[IporpamHi KOMIIETEHTHOCTI (3arajbHi Ta IpodeciitHi) 3K, I1K
31aTHICTP  OpPraHi3oBYBaTH 1  YHPABIATH  XIMIKO-TEXHOJOTIYHUMH
nporecaMd B YMOBax IIPOMHCIOBOTO BHPOOHHIITBA Ta B HAyKOBO-
JOCTIAHUX Ja00paTopisiX 3 ypaxyBaHHSM COI[IQIbHUX, €KOHOMIYHUX Ta
€KOJIOT1YHUX ACIIEKTIB.
31aTHICTh BUKOPUCTOBYBATH pE3yJNbTaTH HAYKOBUX JOCHIDKEHb 1
JOCITITHO-KOHCTPYKTOPCHKUAX PO3POOOK Uil BIOCKOHAJCHHS ICHYIOUHX K06
Ta/a00 PO3pOOKN HOBUX TEXHOJIOTIH 1 00JIafHAHHS XIMIYHUX BUPOOHUIITB.
OuikyBaHi KOMIIETEHTHOCTI 3 JUCITUILIIHU K]
31aTHICTh TPOJAEMOHCTPYBATH 3HAHHS OCHOB KOHTPOJIIO Ta YHPABIiHHA
KOMIT FOTEPHO-1HTEIPOBAHUMH TEXHOJIOTISIMA B PI3HUX Taly3sSX XIMI4HOI
MIPOMUCIIOBOCTI, pO3pOOIISITH 3aXoAu 3 3a0e3meueHHs] 3HIKEHHS PH3UKIB
BUHUKHCHHS HA/I3BHYAHUX CUTYallill Ha HeOEe3MEeUYHNX BUPOOHUIITBAX.

K05

K7-1

IIporpama HaBYAJBHOI IMCIUILIIHA
MOJIVYJIb 1. Komn’oTepHO-iHTerpoOBaHi TeXHOJIOTII B XIMIYHI IPOMHUCI0BOCTI

Tema 1.1. IIpomucaoBi mianpuemMcTBa XiMii AK 00’€KTH YNIPABJIiHHS

XapakTepucTuka  XIMIYHMX  HIANPUEMCTB.  ABTOMAaTuM30BaHa  CHUCTEMa
yopaBiiHHSA mianpueMcTBoM. OcHoBHI o3Haku ACY arperatamMu ¥l yCTaHOBKAaMH.
OcobmuBocti ACY TII y ximiuHiii npomuciaoBocTi. (OcoOIMBOCTI  XIMIKO-
TE€XHOJIOTTYHHUX TPOLIECIB.

Tema 1.2. Knacudgikauisa aBTOMaTH30BAHUX CHCTEM

KepoBaHuii TeXHOJOTIYHUN TIpoLeC (TEXHOJOTIYHUM 00’ €KTOM YINPaBIIIHHS —
TOY), xknacudikamigs TOY. Crymias ckiagnocti TOY. Knacudikaris, xapakTepHi
ocobmmBocti, 03Haku ACY TIIL. Ioxin ACY TII no TumoBuX 3aBIaHHSX yIPaBIIiHHS.

Tema 1.3. CyuyacHi cucTeMn ynpasjliHHSI BUPOOHUIITBOM

Crpykrypa ACY TII (3arambni BimomocTi). Ctpykrypa cydacHoi ACY TIIL
[lepmmit (HvkHINA) piBeHb. Jpyruii (cepenHiii) piBeHb. Tperiii (BepxHiil) piBEHb.
dyHKIoHAIBHI TiacucTeMu B ckiiaii ACY XIMIYHHM I ITPUEMCTBOM.

Tema 1.4. CrBopenHs inrerpoBanux ACY qisi mianpueMcTB XiMIYHOL
MPOMHUCJIOBOCTI

Metoauuni ocHOBU cTBOpeHHs iHTerpoBaHux ACY. CucteMHUN MAXIiT 10
VIOPaBIIHHSA 00’ €KTaMU 31 CKJIAJIHOIO BHYTPIIIHbOIO CTPYKTYpOIO. PillIeHHSI OKpeMuX
YacTHH (JTIOKaJIbHKX ) 3a/a4 YIpaBiaiHHSA. MeToau JeKoMmo3ullii. PillieHHs JIoKanbHUX
3a/1a4 ynpasJiHHA. [HTErpallis okpeMux 3aa4 yrpaBIiHHS.

Tema 1.5. InTerpoBani ACY

[Iportec 0o6’emnannst abo iHTerpamii. Arperariis. 3arajibHi BiJIOMOCTI TIO
inTerpanii ACY. ®yHkiioHabHa iHTETpatlis npu cTBopeHH1 iHTerpoBanux ACY Ha
MIIIPUEMCTBAX. YKpPYITHEHa CTpyKTypa iHTerpoBaHoi ACY BEIUKUM MPOMHCIOBUM



nignpueMctBoM. 3abe3neuenus [ACY.

Tema 1.6. OcnoBHi ¢pyHkuii i pexkumu poooru ACY TII

Yropasmsarodi  QyHKmii(3MiHA peXUMYy 3a TONEPETHBO  IMiATOTOBICHUMHU
nporpaMamMu, BHU3HAYCHHS 1 YCTAHOBJICHHS ONTHMAJIBHUX 3HAYCHb MapaMmeTpiB,
onTuMizallig mnporecy). IHpopmariiini pyskiii (36ip 1 meHTpamizoBaHa oO0poOKa
iHpopmMmarii 3a anroputMamu cucteMu). IloHsTTs yctaBku. JlomoMikH1 (GyHKIII.
OyHKIIi1 3B’53KY 13 CHCTEMaMH BUILIOTO PiBHSL.

Tema 1.7. Opranizaniiine i rexniune 3a0e3neyennss ACY TII

['pynu opranizamiitnoro 3abe3nederds ACY TII. 3aBmanHs meHTpamizarrii
bysukuiit ynpasmiaas. PamionansHi Gopmu nentpanmizamii. Komriexe TexHIYHHX
3aco0iB. [lpuctpoi BBeneHHsA/BUBOLY. Buan 3amam’aTOBYIOUHMX MPHUCTPOiB. 3acoOu
BUMIPIOBAaHHS TEXHOJIOTTYHUX MTApAMETPIB.

Tema 8. PoooTa B cucremi nporpamyBanas CoDeSys

['onoBHe BikHO. Omiii npoekTy. YNpaBiiHHA MPOEKTOM. YTIPaBIIHHS
o0’extamu  mpoekty. OcHoBH1 ¢yHKIII pemaryBanHa. OcHoBHI (yHKIIi online.
PoGota 3 BikHamu. 3aranbHi enemeHTH penaktopiB CoDeSys. Pemakrop poszmity
oroJioiieHb (poboTa B PENAaKTOPl OroJOLIEHb, PEJAKTOpP PO3JALIY OroJOLIEHb B
pexumi online, TUPEKTUBU KOMILIATOPA). TEKCTOBI peakTopu (poOOTa B TEKCTOBUX
penakropax, peaakrop moBu IL, penaktop moBu ST). I'padiuni penaktopu (peaakrop
FBD, penakrop LD, penakrop SFC, penakrop CFC).

Tema 9. IIpuctpoi 38’sa3Ky 3 00’ ekramu (I130)

Monyni 1130, ¢ynkuii I1130. Iudposi i ananorosi I130. Tunu 1130 no
HaIpsIMKY TpOXo/KeHHs paHux. [Ipuctpoi meperBopeHHs curHamiB. [lmatu s
BBe/IeHH/BUBOy AaHuX B PC. @ynkiii moaymniB. Pexxumu podotu ACY TII. Cxemu
ynpasmiaasa B ACY TIL

Tema 10. Indopmaniiine i matemaTnune 3a6e3nedentss ACY TII

Indopmariitna cucrema ACY. lleHTpamizoBaHi, JelEHTpali30BaHl 1
OaratopiBHEBI  po3mojauieHi  cucremu.  DyHKIIOHANBHI 1 TEXHOJIOTIYHI
XapakTepUCTUKU 1HPOPMAIIMHUX CcHUCTEeM. AHam3 1HGOPMAIIMHUX TOTOKIB.
Cucremuuii anami3 iH@opMauiiHoro 3abesneueHHs 11.6 Anami3z wupkymamii 1
CTyneHsl yuuibHeHHs 1HpopMmanii. CrymiHb ycepenHeHHs i1Hdopmanii. OniHka
panioHaNIbHOCTI MOOYI0BU NOTOKIB 1H(opMarlii. Matematnune 3a6e3neueHns ACY.

Tema 11. 3acoOu BUMiprOBaHHS 3arajibHO-TEXHIYHUX apaMeTpiB

VYmpaBnstoul 0OYUCITIOBAIbHI KOMIUIEKCH. YTPABIMIHHS O€3MepepBHUMH 1
JTUCKPETHUMU  TEXHOJIOTIYHMMHU  TporiecaMu.  MIKpONpOILECOPHI  CUCTEMH.
KomOiHariifai mpucTpoi enekTpoaBToMaTku. BukonaBui mpuctpoi. Cxemu 3axucry,
CUTHAJTI3AIlT i OJIOKYBaHHS B TEXHOJIOTTYHHX MPOIIECAX.

Tema 12. Peanizanisi cucrem ynpapJ/iiHHS



CucrtemMu MOHITOPHHTY 1 KEepyBaHHS TEXHOJOTIYHMMHM mporecamu. Etamu
CTBOpeHHs cucteM KkepyBaHHs Ha 0a3i  SCADA-cucrem. @yHKIIOHAJIbHI
xapaktepuctuku SCADA-cuctem (mporpamuo-amapatHi 1uargopmu  SCADA-
CHUCTEM, rpadiuni  moxauBocTi, TpeHau Ta apxiBu B SCADA-cucremax).
Excrutyarariiini xapakrepuctuku SCADA-cuctem. AnapaTHa peaiizailisi 3B’ 513Ky 3
OPUCTPOSIMU BBOJY-BUBOAY. I[HTerpaiiss OaratropiBHEBMX CHCTEM aBTOMAaTH3allii.
[TopiBusimpHUM aHami3 1 TectyBaHHsT SCADA-cuctem.

Po3nogin pucuumiidu y roamHax 3a ¢gopmMaMu oprasizauii 0CBITHHOIO
npouecy Ta BUJIaMU HABYAJIbHUX 3aHATH:

®dopma 3100yTTH OCBiTH O4YHA (JICHHA)
Kinekicts roany
y TOMY YHCII
. . — = < <
Ha3su moayJis i Tem g _ | E é = 5‘ = _>§ . % E .
2 Z|585|55|58|588
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2-ii cemecTp
Moayas 1
Tema 1.1. IIpomucioBi mianpueMcTBa Ximii sIK 5 1 9 9
00’ €KTH YIpaBIiHHS
Tema 1.2. Knacudikaris aBTOMaTu30BaHUX CUCTEM 7 1 2 4
Tema 1.3. CyyacHi cucTeMH yIpaBJIiHHS
8 2 2 4
BHUPOOHHUIITBOM
TgMal.4. CTBO‘pe.HHfl IHTErPOBAHUX ACY IS 3 5 2 4
HiANPUEMCTB XIMIYHOT IPOMHUCIIOBOCTI
Tema 1.5. Interposani ACY 8 2 2 4
Tema 1.6. OcHoBHI QyHKIIT 1 pe>kUMHU poOOTH 11 5 3 5
ACY TII
Tema 1.7.Opranizariiine i TexHigyHe 3a0e3MeUeHHs 11 5 3 5
ACY TII
Tema 1.8. Po6oTa B cuctemi mporpamyBaHHs 30 6 10 14
CoDeSys
Tema 1.9. Ilpuctpoi 3B’s13ky 3 00’ ekramu (I130) 16 4 4 8
Tema 1.10. [npopmariiiHe 1 MaTeMaTHYHE 16 4 4 8
3a0e3neyenHss ACY TII
TEMi'l 1.11. 3acobu B?IMipIOBaHHSI 3araJbHO- 14 5 4 8
TEXHIYHHX ITapaMeTpiB
Tema 1.12. Peanizanis cucteM ynpaBiiHHS 16 2 6 8
Pa3om 3a moaysem 1 150 | 30 44 76
Temu NMPpaKTUIHHUX 3aHATDb
Ne 3/m HazBa Temu Kinekicts roaun
1. ITporpamoBaHi JIOT14HI KOHTPOJIEpU 6
2. [IporpaMue 3a0e3neyeHHs MIKPOMPOIIECOPHUX CHUCTEM. 10
Anroput™m BUKOHaHHs nporpam B I1JIK




3. CranmapTHi TEXHOJIOTI] TOCTYITy A0 0a3 JaHuX 4
4. Pecypcu CoDeSys 18
Pazom 44

OpieHTOBHA TEMAaTHKA iHAUBINYaNIbHUX 3aBAaHb (3a OadxcanHsiM)

1. Crpykrypa ACY TII (3araneHi BimoMocTi). ['pynu 3amay, CyKynHICTb SKUX
YTBOPIOE 3aMKHYTUHM IIUKJI YIPABIIHHS TUM YW 1HIIUM 00’ €KTOM.

2. AHani3 METOAIB JEKOMITO3HIII].

3. Arperartiis Ik METOJI CUHTE3Y CKJIAJTHUX CHUCTEM.

4. Meton nexommnosuiii Jlanmura-Byiabda.

5. MeToii eBpUCTUYHOT ICKOMITO3HIII1.

6. Bubip koHTpoibOBaHMX BenuW4MH. Bubip BennumH curHamzamii. Bubip
napameTpiB 1 CIOCO01B 3aXUCTYy.

7. Indopmariitni pynkuii ACY TII. LlenTpanizoBana o0poOka iHpopMmaliii.

8. Tumm II30 1o HampsAMKy NOpOXOJKEHHA JaHuX. @OYHKIIH, sKI
3abe3neuyroThest Moayisimu [130.

9. 3acoOu BHMIPIOBaHHS TEXHOJIOTIYHMX MapameTpiB Mg 00 €KTIB 13
30CepEHKCHUMH ITapaMeTpamMHu.

10. AnapartHa i nmporpamMmHa riatTgopMa KOHTPOJIEPIB.

11. OcHoBHi MoximBocTi SCADA-cHCcTEM, BUMOTH, IO TPEA’ SIBISIOTHCSA 0
SCADA-cucrem.

12. BapianTtu o6mMiny SCADA-cucrem.

13. TunoBa nmocaiAoBHICTH Aii npu mporpamyBanHi SCADA-cuctemu.

14. Cxemu 3axucTy, CUTHaMI3alli i OJIOKYBaHHS B TEXHOJIOTIYHUX MpOIlecax.

3100yBady BHUIOI OCBITH HEOOXIAHO 0OpaTH OJHY 3 PEKOMEHJOBAaHUX TEM Ta
CaMOCTITHO BMKOHATH MOIIHOJEHE TEOopeTUYHe JAOCHiKeHHs. Pe3ynbratu
OocHiKeHHsT odopMuTH 3BITOM y (¢dopmi pedepary, HAyKoBOi CTaTTl abo
MPE3eHTAallli.

@®opMH Ta METOAHU HABYAHHA | BUKJIAJAHHS

BuBueHHs HABYAJIbHOT AUCIUILIIHA PEANI3yeThCsl B TaKUX (popMax: HaBYAIbHI
3aHATTS 32 BUJIAMU, BUKOHAHHS 1HAMBIAYalbHUX 3aBJaHb, KOHCYJbTAIll1, KOHTPOJIbHI
3ax0/H, CaMOCTiiiHa poOoTa.

Y HaBuanpHIA JTUCHUIUIIHI BUKOPHUCTOBYIOTHCS TaKli METOAM HaBYaHHS 1
BUKJIQ/IaHHS:

METOJM HaBYAHHS 3a JpKepesiaMu HaOYyTTs 3HaHb: CJIOBECHI METOAW HaBUYaHHSI
(Jtekis, mosicHeHHs, Oecia; HaOYHI METOAM HaB4YaHHs (LTrOCTparllisi, JEMOHCTpaLis,
CIIOCTEPEKEHHS); TPAKTUYH1 METO/IM HaBYaHHsI (IIpaKTUYHA POOOTA, BUI3HI 3aHSTTS);

METOJIM HaBYaHHSA 3a XapaKTepoM JIOTIKM II3HAHHS: aHaJITUYHHM;
CUHTETUYHUN; ITHIYKTUBHUMN; TSTyKTUBHUK;

METO/JM HaBYaHHS 3a PIBHEM CAMOCTIHHOI PO3YMOBOI [ISJIBHOCTI THX, XTO
HABUYAETHCSA: MPOOJIEMHUIN BUKIIA]T; YACTKOBO-TIONTYKOBUM; TOCIITHUIIbKHI;



IHHOBAIlIIiHI ~METOAM HaBYaHHA: poboTa 3  HaBYAIbHO-METOJIUYHOIO
JITepaTypor0 Ta BiZI€O METOJ; HABYaHHS 3 BUKOPHCTAHHSAM TEXHIYHUX PECYpCiB;
IHTepaKTUBHI METOJM; METOJW OpraHizaiii HaBYaJbLHOTO IIpoIliecy, o (HOPMYIOTh
COLlAJIbHI HAaBUYKH;

HayKOBO-JIOC/TiIHA po0OTa;

caMOCTIiHa po0OoTa.

OuiHIOBaHHS OCBITHIX JOCSTHEHb 3100yBa4viB BUIIOI OCBITH

3aco0u oniHIOBAHHS

3aco0amMu OIIHIOBaHHS Ta METOJIaMU JIEMOHCTPYBaHHSI pe3yJIbTaTiB HaBUYAHHS
€: €K3aMEH, CTaHJIapTU30BaHI TECTH;, BUKOHAHHS PO3PAaXyHKOBUX poOIT; pedeparu;
MpEe3eHTallli pe3yJbTaTiB BHUKOHAHWUX 3aBIaHb Ta JOCHIDKEHB; TpPE3CHTAIlll Ta
BHUCTYIM Ha HAYKOBUX 3aX0J1aX; 3aB/IaHHS HAa HaBYAJIHLHOMY IOJITOHI.

Kpurepii oninroBanus
OmiHroBaHHS PIBHA HABYAJBbHUX JOCSATHEHb 3/100yBadiB 3 HaBYAJIBHOL
MUCIHUILIIHHA 3011cHIOETHCS 3a 100-0a1pHOM0 HIKAIOIO.

HakonuuysanbHa 100-6anpHa mikana Pelitunrosa mxana €EKTC

90-100 A

80-89 B

65-79 C

55-64 D

50-54 E

3549 FX

0-34 F

@®opMH MOTOYHOI0 TA MIACYMKOBOI0 KOHTPOJIIO

[ToTouHWT KOHTPOJIb TPOBOAWTHCS HAa KOXKHOMY TPAKTHUYHOMY 3aHATTI ¥y
dbopMi (PPOHTAIILHOTO Ta IHAMBIAYAIHHOTO ONMUTYBAaHHS, BUKOHAHHS MHUCHhMOBHUX
3aBlaHb, KOHTPOJBHOI poOoTH TOIO. BiH mepenbayae OIIHIOBAHHS TEOPETUYHOL
MIATOTOBKH 3/100yBaviB BHINOI OCBITH 13 3a3Ha4€HO1 TeMU (Y TOMY YHMCIIl, CAMOCTIIHO
OMpaIbOBaHOTO Marepiany) 1 mij HaOyTMX HABHYOK IIiJ] YaC BUKOHAHHS 3aB/IaHb
MPaKTUYHUX POOIT.

[TimcymMKOBHIA KOHTPOJIb TPOBOIUTHCS Y OPMI €K3aMEHY.

Po3noain Ta HakonuueHHs 0aJjiB, AKi OTPUMYKOTH 3100yBavi, 32 BUIAMHU
HABYAJIbHHUX 3aHATH TA KOHTPOJIbHUMH 32X0AaAMH 3 TUCHUILIIHA

KinbkicTs MakcumanbHu Cymapna
HaBYaJILHUX ¥ 6ai 3a BUI MakcUMaJIbHa
3aHATh HaBYaJILHOT'O KUIBKICTH OauIiB

BI/I)II/I HaBYaJIbHUX 3aHATH




3aHATTS 3a BUJAMH
HaBYAJILHUX
3aHATH
I. IToToYHMIT KOHTPOJIb

Jlexii

CEeMIHApPCHKIi 3aHATTS

MPAKTUYHI 3aHATTS 22 15 33

Monyisb 1

3a pe3yJbTaTaMl BUKOHAHHS

KOHTPOJIbHHUX (MOTYJIBHUX ) 1 27 27

poOIT (MOTYTIHHHI KOHTPOJIb)
Pa3om 3a moTOYHUI KOHTPOJIb 50
I1. InauBinyajbHi 3aB1aHHA (HAYKOBO-/10CJIi/IHE) 10
I11. IlincymMKOBHIT KOHTPOJIb (€K3aMEH) 50

Pa3om 3a BCi BUIM HABYAIILHUX 3aHSTHh Ta KOHTPOJIbHI 3aX0]I1 100

IHoTo4yHUII KOHTPOJIb

Kpumepii nomounoeco oyinioeanns 3Hamb 3000y8auie HA NPAKMUUHOMY
3anammi (oyinoemucs 6 dianaszoni 6io 0 0o 10 banie):

1,5 6aniB — 3aBIaHHS BUKOHAHE B MIOBHOMY 00CsI31, BIJITIOB1/Ib BipHA, HABEJICHO
apryMeHTaIlll0, BAKOPUCTOBYIOThCS MPOQeCiiiHi TEPMIHU;

1,1 6aiiB — 3aBIaHHS BUKOHAHE, aji¢ OOIPyHTYBaHHsI BIJIIOB1/Il HEJIOCTATHE;

0,7 OGamiB — 3aBgaHHAd BHUKOHAHE YaCTKOBO, OOIPYHTYBaHHS BIJIOBIII
HEJIOCTATHE;

0,2 6anu — 3aBIaHHS BUKOHAHE YaCTKOBO, HE MA€ PO3YMIHHS 3MICTY 3aBIaHHS;

0 GaxiB — 3aBHaHHs HE BUKOHAHE, HE BOJIOJII€ HABYAIPHIM MaTepiaioM.

BuknagaueM  OIIHIOETBCA  TMOBHOTA  PO3KPUTTA MUTAHHS, IUIICHICTH,
CUCTEMHICTb, JIOT14YHA MOCIIJOBHICTh, BMIHHS (DOPMYIIFOBATH BUCHOBKHU, aKypaTHICTb
ohOopMIICHHS TUCHbMOBOT POOOTH, CAMOCTIHHICTH BUKOHAHHS.

MoayabHUN KOHTPOJIb

Kpumepii oyinrosanusn snanv 3000y8auieé npu 6UKOHAHHI KOHMPOJLHUX POOImM
(oyinroemucs 6 dianaszoni 6io ) 0o 30 b6anie):

24-30 6ainiB — 3100yBay BOJIOZIE HABYAIILHUM MaTepiajioM y MOBHOMY 00Cs31,
rIIMOOKO Ta BCEOIYHO PO3KPHUB 3MICT YCIX MUTaHb;

18-23 ©Oamu — [AOCTaTHRO IIOBHO BOJIOAIE HAaBYAJIBHUM MaTepiajioM, B
OCHOBHOMY PO3KPHTO 3MICT YCiX NMUTaHb. [Ipy HagaHH1 BIAMOBIAI HA ACAKI MUTAHHS
HE BHUCTayae IIIMOMHM Ta apryMeHTalli, Mpd LbOMY € HECYTTEBI HETOYHOCTI Ta
HE3HAYHI TOMHJIKH;

12-17 6aniB — B MiJIOMY BOJIOJII€ HABYAJILHUM MaTepiajioM, ajie 0e3 rimboKoro
BCEOIYHOTO aHajizy, OOIpYHTYBAHHS Ta apryMEHTallli, IOMyCKalOUd OKpEeMi CYTTEBI
HETOYHOCTI Ta IIOMUJIKU;

7-11 GamiB — He B NOBHOMY OOCS31 BOJIOJIIE HAaBYAJIBHUM MaTepiajioM.
HenoctatHhO pO3KPHUTI 3MICT MUTaHb 3 CYTTEBUMH HETOYHOCTAMH. [IpaBuibHa
BIAMNOBIAb HA OJHE MUTAHHSA, 1HII — YaCTKOBO;

3-6 OamB — 4aCTKOBO BOJIOJI€ HABYAIBHUM MaTepiajioM, BiIIOBIII 3arajibHi,
JOIYILIEHO CYTTEB] MOMUJIKY;



0-2 Ganu — He BOJIOIi€ HABYAIBHUM MaTepiajioM, He PO3yMi€ 3MICTY MUTaHb.

InguBigyajbHi 3aBIaHHA

Kpurtepii omiHoBaHHS 1HAMBIyaIbHUX 3aBJaHb (OILIHIOETHCS B Jiana3oHi Bijg 0
1o 10 6aniB):

10 6aniB — caMocTiifHa poOoTa 3700yBaueM BUKOHaHA B IOBHOMY 00Cs31;

9 GamiB — poboTa BUKOHAHAa B TOBHOMY 0O0CS31, aje JONYIIeHI HE3HauHi
MTOMUJIKY;

8 6aiiB — poOoTa BUKOHaHA Maixke Ha 90% BiJ 3araibHOTO OOCHTY;

7 OamiB — o00cAr BHKOHAHUX 3aBmaHb cTaHOBUTH Big 80% mo 89% Bix
3arajbHOTO OOCHTY;

6 6auniB — 3700yBau BukoHaB juie Bif 70% 1o 79% Bin 3araqbHOrO 00CATy;

5 GaiiB — 00cAT BUKOHAHOT poOOTH cTaHOBUTH Bif 50% 1m0 69% Bix 3araabHOTO
obcsary;

4 Ganu — BUKOHAaHA YacTHHA poOoTH ckianae Bia 40% no 49% Bij 3araabHOTO
obcary;

3 6amu — ckiagae Big 20% 1m0 39% Bij 3aranbHOTO 00CHTY;

2 Oanu — o0cAr BUKOHAHHUX 3aBaaHb ckiagac Big 10% mo 19% Bix 3arajabHOro
obcsary;

1 6an — B miloMy oOCSAT BHUKOHAaHUX 3aBAaHb ckjiagae Mmenme 10% Bix
3arajbHOTO 00CATY.

HigcymKoBUii KOHTPOJIb

Kpumepii oyintosanns 3nans 3000y6auie na exzameri (oyintoemocs 8i0 () 0o 40
banie):

25-40 GamiB — 3700yBay BOJIO/I€ HABYAILHUM MaTepiaioM y TOBHOMY 00CsI3i,
rIMOOKO Ta BCEOIYHO PO3KPHUB 3MICT YCIX MUTaHb;

27-34 Oanm — JAOCTaTHBO TIOBHO BOJIOJIE€ HABYaJbHUM MarepiajoM, B
OCHOBHOMY PO3KPHTO 3MICT YCiX NMUTaHb. [Ipy HagaHHI BIAMOBIAI HA JCAKI MATAHHS
HE BHCTaya€ TJIMOMHM Ta apryMeHTaIlli, Mpu IbOMY € HECyTTE€BI HETOYHOCTI Ta
HE3HAYHI TOMHMIIKH;

19-26 GaniB — B LJIOMY BOJIOJII€ HABYAJILHUM MaTepiajioM, ajie 06e3 rimboKoro
BCEOIYHOTO aHaji3y, OOTPYHTYBAaHHS Ta apryMEHTallli, TOMyCKal0UYu OKPEeMi CYTT€EBI
HETOYHOCTI Ta MIOMUJIKU;

12-18 OGaniB — He B MOBHOMY O0OCs31 BOJOJi€ HABYAJIBHUM MaTepiaioMm.
HemocTaTHRO pO3KPHUTI 3MICT MHUTaHb 3 CYTTEBUMH HETOYHOCTSAMH. IIpaBuiabHa
BIZIMOBIAb HA OJTHE MUTAHHS, 1HII — YaCTKOBO;

4-11 6aniB — 4aCTKOBO BOJIOJI€ HABYAJBLHUM MaTepiajioM, BIAMOBIAI 3arajbHi,
JOMYIIIEHO CYTTEB1 MOMUJIKY;

0-3 Ganu — He BOJIOi€ HaBYAIBHUM MaTepiajioM, HE PO3yMi€ 3MICTY MUTaHb.

Ilepenik TeopeTHYHNX MUTAHD AJS NIATOTOBKHU 10 €K3aMEHY:

1. Xapakrtepuctuku W ocobmuBocTi ocHOoBHUX TII migmpueMcTB Ximii.
BupobHuya cTpykTypa XiMIYHOTO ITiAMPUEMCTBA.

2. Buau 1 rpynu XiMiYHUX MIANPUEMCTB. 3aBAAHHS CUCTEMHU YNpPaBIIHHS 3



TOYKH 30pY ii (QYHKIIOHYBaHHS.

3. I'pynu mianpueMCcTB XIMIYHOI MPOMHUCIIOBOCTI.

4, Tlomstrs ACY TII, ronoBna 3amaya ACY TII. T'onoBHI 03HaKH
kiacudikaiii ACY TII 3a moaiioM 1Mo TUIIOBUX 3aBJAaHHSIX YIIPaBJIIHHS.

5. OcobmuBocti ACY TII y ximiuHii mpomMucioBocTi. OcoOIMBOCTI XIMIKO-
TEXHOJIOTTYHUX MPOIECIB.

6. Crpykrypa ACY TII (3aranbHi BimomocTti). ['pynu 3aay, CyKymHICTh SKUX
YTBOPIOE 3aMKHYTHUH UK YIPABIIHHSA TUM YU 1HIIUM 00’ €KTOM.

7. Ctpyxkrypa cydacuoi ACY TII. [Toxin miacuctem ACY TII no macmtabax
YIPOBAKEHHS.

8. 3B’s30Kk mifcucTeM MiX c0o000 MO 30ypeHHsIX 1 Mo oOMexeHHsX (rpymnu 1,
2, 3).

9. Amnamiiz MEeTOIB JEKOMITO3HIIIi.

10. Arperaiiisi K METOJ] CHHTE3Y CKJIaJHUX CUCTEM.

11. Meroa nexommosuiiii Jlanuura-Bynbda.

12. MeTou eBpUCTUYHOI JEKOMITO3HIII].

13. dyHKIIOHAIBHA 1HTErpaIlis MiAMPUEMCTBA.

14. MaremaTtnuna Ta iH(pOpMaIliiiHa IHTErpallis manpueMCTBA.

15. Tlonsrrs TOY (ynpaBistHHS TexHoJoriyHUM 00’ektoM). Knacudikarris
TOY.

16. Bumoru, SsKkuM OBHHEH 3a10BOIbHATH TOY.

17. Bubip KOHTpOJIbOBaHUX BeNMYMH. Bubilp BenmuuuH curHamizaimii. BuOip
napameTpiB 1 CIOCO01B 3aXHUCTY.

18. Knacudikariist 3aco6iB MmaTeMatnaHoro 3a0e3meuennas ACVYII.

19. Ympasnsroui pynkuii ACY TIL

20. Inpopmariitai pyukuii ACY TII. LlentpanizoBana o6podka iHpopmariii.

21. TTpuctpoi 3B’s3ky 3 00’ ekToM (I[130).DyHk11i1, 1110 TOKIaAar0ThCs Ha [130.

22. Tlonin [130 o xapakTtepy oOpoOIIOBAaHOTO CUTHAITY.

23. Tumu I130 mno HanpsMKy TPOXO/KEHHA naHux. DyHKIH, sKi
3abe3neuyrotbest moayssimu [130.

24. Yupasniaas ACY TII B pexumi 30upaHHs JaHUX.

25. Yopasmniaas ACY TII B pexumi pajiHUKa oriepaTopa.

26. Cynepsizopue ynpasininas ACY TII.

27. besnocepenne nudpose ynpasninas ACY TII.

28. Yotupu rpynu oprasizamiinoro 3adesneueHHs. PakTopH, 0 BUZHAYAIOTh
pauioHanbHy HeHTpanizamio ¢pynkmin ACY TII.

29. 3aco0u BUMIPIOBAHHS TE€XHOJIOTIYHUX MapaMeTpiB: NpUiIaau 3 UUPPOBUM
crocoOoM repeiadl JaHuX.

30. 3acobu BHUMIpPIOBaHHS TEXHOJIOTIYHMX MapaMeTpiB Juisi OO €KTIB 13
30CepEIKEHUMH ITapaMeTpamu.

31. AnapatHa 1 mporpamHa riaaTdopma KOHTPOJIEPIB.

32. XapakTepuCTUKa 30BHINIHBOTO 1 BHYTPIMIHBOTO  iHGOpPMAIIITHOTO
3a0e3MevYeHHs] aBTOMAaTU30BaHUX CHCTEM YIIPABIiHHS.

33. OcHOBHI TIIX0IU A0 CTBOpPEeHHS 1H(popMartiiiHoro 3abe3neuenus ACY TII.

34. OyHKITIOHANBHI ¥ TEXHOJIOTIYHI  XapaKTEPUCTUKU  1HGOpMAIITHUX



CTPYKTYD.

35. Xapakrepuctuka npomucioBux mepex (Fieldbus). Anani3 piBHIB 00jacTi
3aCTOCYBaHHS MPOMUCIOBUX MEPEXK.

36. OcHoBH1 MoxiauBocTi SCADA-cucTeM, BUMOTH, IO MPeJ IBJISIIOTHCS 0
SCADA-cucrem.

37. Bapiantu oominy SCADA-cuctem.

38. Tunosa nocninoBHICTH Aill npu nporpamyBanHi SCADA-cucreMu.

39. 3acoOu BHUMIpPIOBaHHA TEXHOJOTIYHUX TapaMeTpiB s OO0 €KTIB 13
30CepeHKEHUMHU MTapaMeTpamHu.

40. Pamionaneui  ¢opmu  neHTpamzaiii. @Daktopw, MO BU3HAYAIOTH
parioHaIbHY IIEHTPATI3aIlio.

41. llenTpamizoBaHi po3mojauieHl cucTteMu. JlereHTpali3oBaHl PO3MOILICHI
CUCTEMH.

42. CuctemHuit anami3 iHdopmaiiiHoro 3a0e3rnedeHHs. AHali3 CHUCTEMHU
1H(hOopMaIITHOTO 3a0e3MeUeHHS 110 HalpsSIMKaXx.

43. AHami3 nupkymsiii iHGopmari.

44. AHamni3 cTyneHs yiulbHeHHs 1HpopMallii.

45. CtymiHb ycepeaHeHHs iHdopmariii.

46. MoBu niporpamysanHs 1511 SCADA-cuctem.

47. 3oBHiHbOMAIIMHHE 1H(OpMaIliiHe 3a0€3Me4YeHHs] aBTOMATH30BAHUX
CUCTEM YTPABIIIHHS.

48. BuyTpimHboMamuHHe iH(pOpMalliiHe 3a0e3meueHHs] aBTOMaTH30BaHUX
CUCTEM YINPABIIIHHS.

49. Cxemu 3aXUCTy, CUTHANI3a1li{ i OJIOKyBaHHS B TEXHOJOTIYHHUX MPOIECcax.

50. IIporpamna peamizaris cucrem ynpasiinas: CASE-3aco6w.

51. IIporpamua peamizaiist cucteM ynpasiinus: OCPY — onepaitiitHi cuctemu
peanbHOTO Yacy.

52. IIporpamua peanizaitis cuctem yrpasiinas: SCADA-cucremu.

53. IIporpamua peanizaiist cucrem ynpasiinas: [ITK — mporpamuo-texHiuHi
KOMILJICKCH.

54. Tlporpamua peamizaiiisa cuctem ynpasmiaas: ECPY — ekcnepTHi cuctem
peabHOTO Yacy.

IToaiTHKa BUKJIAJAaHHA HABYAJBHOI JUCIHHUILIIHHA

1. AkTuBHa yyacTh B OOrOBOPEHHI HaBUYaJbHUX MHTaHb, [ONEPEIHS
MiATOTOBKA JO CEMIHAPCHKUX Ta TNPAKTUYHMX 3aHATh 3a PEKOMEHIOBAHOIO
JITepaTyporo, IKICHE 1 CBO€YaCHE BUKOHAHHSI 3aB/1aHb.

2. CymJIiHHE BUKOHAaHHS PO3KJAAy 3aHiITh 3 HaBYaJIbHOI JUCIHUILIIHUA
(3moOyBaui BUIIOI OCBITH, fAKI 3aMi3HWIMCA Ha 3aHATTSA, HE JOIMYCKAIOThCS Ha
3QHSATTS, SKIO PO3IOYATO PO3TIISA] MPUKIIAIHIX HABYAIBHUX ITUTAHB).

3.3 HaBYANBHOIO METOK IiJ] Yac 3aHATTA MOOUIBHUMU TMPUCTPOSIMHU
JI03BOJISIETHCS] KOPUCTYBATUCS TUTHKH 3 JO3BOJTY BUKJIAa4a.

4.3n100yBay BUIOI OCBITM Ma€ TIPABO [I3HATHCS TPO CBOKO KUIBKICTh
HaKONMWYEHUX OalliB y BUKJIAJa4a HABYAIbHOI JUCIUILUIIHU Ta BECTH BIACHUN OOJIIK



X Oaris.

5.1lpy BUKOHAHHI TpPOrpaMyd HABYAHHS [0 HAMHMCAHHA MOJYJBHOI
KOHTPOJIbHOT pOOOTH JOMYyCKaOThCS 3700yBayi, sIKi MalOTh MO3UTHUBHI OIIIHKH HE
MeHIe Hix 3a 70 % 000B’A3KOBUX MPAKTUYHUX 3aBIaHb.
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