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CUJIABYC HABUYAJIBHOI JUCHUILIIHA

«ABTOMATH30BaHi CHCTEMH YIIPABJIHHS TEXHOJOTIYHOI0 MPoIeCy B XIMiYHMX
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32 OCBITHBOIO (OCBITHBO-TIPO(ECIITHOIO0, OCBITHBO-HAYKOBOIO) IPOrPAMOIO

«PamiamiiHui Ta XIMIYHUNA 3aXUCT»
(Ha3Ba OCBITHBOI IPOTPAMHM)

MIITOTOBKH 3a APYIUM (MariCTepChLKUM) PIBHEM BUIIOI OCBITH

(HaiiMeHyBaHHS OCBITHHOT'O CTYIICHS)

y Tally3i 3HaHb 16 «XiMidHa Ta O101HXKEHEPis»

(ko Ta HafiMEHYBaHHS Taly3i 3HAHB)

3a creniajpHICTIO 161 «X1MIYHI TEXHOJIOTI] Ta 1HXKEHEDISD)

(ko[ Ta HalilMEeHYBaHHS CIELiaTbHOCTI)

PexomennioBano kadeaporo Opranizaiiii Ta
TEXHIYHOTO  3a0e3MeyYeHHs  aBapiifHo-
paTyBanbHUX poOIT Ha 2023- 2024
HaBYaJIbHUH PIK.

[IpoTtokon Bim« » 20 pokyNe

Cunabyc po3pobisieHnii BigmoBigHO A0 Po0Oodoi mporpamu HaBYadbHOI
JTUCITUTUTIHN «ABTOMATHU30BaHI CHCTEMH YIPABIIHHS TEXHOJIOTIYHOTO TPOIECY B
XIMIYHHX BHPOOHHUIITBAX)

2023 pik



3araabHa ingopMalis Npo AUCHUILTIHY

3HaHHA, OTPUMAaHI IiJ] YaC BUBYCHHSI HABYAIBHOI TUCIUIUTIHA «ABTOMAaTH30BaHi
CUCTEMH VIpPaBIiHHSI TEXHOJOTIYHOTO TIpolecy B  XIMIYHUX BHPOOHHIITBAX
nependadaroTh TCOPETUIHE 1 MPAKTUIHE OBOJIOMIHHS aHAJI30M BIUTHBY POOOTH CHCTEMHU
aBTOMATHUYHOT'O YIIPABJIIHHSA Ha TMOKA3HUKH SIKOCTI BUPOOHHUYOTO (TEXHOJOTIYHOIO)
MIPOIIECY, OI[IHIOBATH PU3UKHU Ta OPraHi3yBaTH JISJIBHICTh IIOA0 3a0e3MeueHHs Oe3eKu
Ha XIMIYHO HeOe3NeYHUX BUPOOHMIITBAX ISl 3a1100iraHHs HaA3BUYAHUX CUTYaIlil.

BinMiHHOIO OCOONMBICTIO JaHOTO KypCy € TpPaKTHYHI HABUYKU 3aCTOCYBAHHS
METO/IIB BUMIPIOBaHb 3 METOIO aHali3y MPUHLHUIIOBUX CXEM KOHTPOJIO Ta YIPaBIiHHS
BUPOOHUIITBAMH  0a30BOI  XIMIYHOI  MPOXAYKIlli, BHOOPY THUIIOBUX MOJEJCH
MIKpOTIPOIIECOPHUX KOHTPOJEPIB Uid TMOOYTOBH €JIEMEHTIB (DYHKIIOHAIBHOT CXEMH
aBTOMATHU3aIll{l TEXHOJIOTTYHUM IPOIIECOM.

[Hdopmaltis mpo HAyKOBO-TI€1aroriyHOro(HUX ) MparliBHUKA(iB)

bopucoBa Jlapuca BononumupiBHa, AoueHT kKadenpu
opratizaiii Ta TEXHIYHOTO 3a0e3IeUYeHHsI aBapiitHO-
pATYBaIbHUX POOIT (haKyJIbTETy HHUBUILHOTO 3aXHCTY,
KaHJIUJAT IOPUANYHUX HAYK, JTOIEHT

M. YUepkacu, Byi. OHomnpieHka, 8, kabiHEeT (haKyIbTeTy
113. PoGounit Homep Tenedony — +38(067)5797655
E-mail borisova@nuczu.edu.ua

iHdopmarlriiina Oe3mneka, aBTOMATH30BaHI CHCTEMH
yIpaBJIiHHS

[IpodeciitHi 3HaHHS 1 3HAYHMM JOCBIT POOOTH Y
BUKJIQJAHH] TEXHIYHUX QUCLMUILTIH

MeTonu Ta CHCTEMH IMITYYHOTO IHTENEKTY : HaBYaIbHUHN
nocionuk / O. Kacuios, JI. Hikitina JI. bopucosa.
XapkiB : Bunasaunrso Touka, 2021. 221 c.

HaykoBa nisuibHicTh 3a | Coouna B.O., JI.B. bopucosa, O.B. €ni3apoB. Anani3
OCBITHIM KOMIIOHEHTOM | Ta MPOTHO3 CTaHy Oe3mneku 00’€KTy OOYMCIIOBAIBHOL
TEXHIKM B YMOBaX HaJ3BUYaiiHuX curtyauiil. [Ipodaemu
HaJ3BUYaiHUX cutyatii. 2015. Bun. 21. — X.: HYL3VY.
—C. 89-96.

3aranpHa iH(OopManis

KonrakTHa iHbOpMaIis

Hayxkogi iHTEpecu

[Tpodeciitni 3110HOCTI

3aHATTS 3 HaBYAIBHOI AWCIUIUIIHK TPOBOASTHCS 3TITHO 3aTBEPHKEHOTO
po3kiany. EnexTpoHHMI BapiaHT pO3KJIamy PO3MINIYETHCS HA CalTl YHIBEPCUTETY
(http://rozklad.nuczu.edu.ua/timeTable/group).

Koncynprarii 3 HaB4aabHOI AUCHMILIIHU MPOBOIATHCS MPOTITOM CEMECTPY
mouerBepra 3 16.00 go 17.00 B xabiHeTi ¢akyabTeTy IIUBUILHOTO 3aXUCTy (BYIL
Omnonpienka, 8, Yepkacu, UIIIb im. I'epoiB HopuoOuist), Ta B kabineti Ne 808 (Byi1.
baBapceka, 7, XapkiB). ¥ pasi 701aTKOBOI NOTpeOH 3100yBada B KOHCYJIbTAIll Yyac
MIOTOJIKY€ETHCS 3 BUKIagadeM. KoHCymbTallis MOKe MPOBOJUTHCH 3 BUKOPUCTAHHSIM
TEXHOJIOT1H JUCTAHIIIHOTO HAaBYAHHS.


http://rozklad.nuczu.edu.ua/timeTable/group

Mera BHMBUYEHHS AMCUMIUIIHU: 3700yTTS 0a30BHUX MPAKTUUYHUX HABHUYOK
aHai3y TEXHIYHOIO Ta MNPOrpamMHOro 3a0e3MeueHHs CUCTEM aBTOMAaTUYHOTO Ta
aBTOMAaTHU30BaHOTO KepyBaHHs Ha 0a3i mpuHuumiB po30ymoBu SCADA-cuctem B
pI3HUX Tady3siX XIMIYHOI TMPOMHCIIOBOCTI, pO3poOKa 3axodiB 3a0e3NeUeHHS
3HIDKCHHSI PU3UKIB BUHUKHEHHS HAQJA3BUYAWHUX CHUTyaliii Ha HeOe3NeuHnX
BUPOOHUIITBAX.

Onuc HAaBYAJIBLHOI AUCIUILIIHHA

HaitmenyBanns dopma 3100yTTs OCBITH
ITOKa3HUKIB o4Ha (JIeHHA)

Pixk miaroroBku 1-1
Cemectp 2-1

O0csar IMCUUIUIIHA:

- B kpenurtax EKTC S

- KUIBKICTh MOZYJIIB 1

- 3arajibHa KUJIbKICTh TOQUH 74

Po3noaia yacy 3a HABYAJBLHUM ILUIAHOM:
- ekl (ToIuH) 30
- IPAKTHYHI 3aHATTS (TOJMH) 44
- CeMIHAPCHKI1 3aHATTA (TOJIMH)
- 1a0OpaTOPHI 3aHATTSI (TOAWH)
— KypCOBHii MPoeKT (poboTa) (ToauH)
- 1HIII BUJW 3aHATH (TOJIUH)
- caMocCTiiiHa poOoTa (ro/I1H) 76
- IHAUBITyaIbH1 3aBJaHHS (HAYKOBO-
nociiaHe) (ToanH)
- M1JICYMKOBHI KOHTPOJIb (IuepeHIIHnN
3aJ1IK, €K3aMEH)

CK3aMCH

IlepenymMoBH 1J151 BUBYEHHS IMCHUILIIHH

[lepenymoBamMu Jisi BUBYEHHSI JUCIUIUIIHU € paHime 3700yTi pe3yiabTaTh
HaBYaHHS 3 JUCIHUIUIIH BHINOI MaTreMaTUKH, GI3UKH, Ximii, 1H(GOpMaIiiHUX
TEXHOJIOTIM;, 3arajbHa XIMIYHA TEXHOJIOTIS, MaTeMaTH4YHE MOJCIIOBAaHHS Ta
onTuMmizauiss OO0’€KTIB XIMIYHOI TEXHOJIOTii, KOHTPOJb Ta KEpyBaHHS XIMIKO-
TEXHOJIOTIYHUMH TPOIECAMH, OCHOBH MPOEKTYBAaHHS XIMIYHUX BHUPOOHMIITB,
€HEPrOTEeXHOJIOT1SI XIMIKO-TEXHOJIOTIYHUX MPOIIECIB Ta BCTY JI0 CIEIaIbHOCTI.



Pe3yjibTaTH HABYAHHSA TA KOMIETEHTHOCTI 3 TMCUMILTIHH

BianosigHo 10 0cBITHROT IporpaMu PamiariiiHuil Ta XIMIYHUN 3aXHUCT,
BHUBYEHHS HaBYAIHLHOI JUCLHUILIIHA ITOBUHHO 3a0€3II€YUTH:

- JOCATHCHHAA 3,[[06YB3.‘IaMI/I BI/IHIOI OCBITH TaKUX pCSYJ'II)TaTiB HaBYaHHA:

[IporpamHi pe3ynpTaTH HABYAHHS ITPH
- OpranizoByBaTH CBOIO pOOOTYy 1 poOOTY KOJIEKTHBY B YMOBax
IIPOMUCIIOBOTO BUPOOHUIITBA, MPOSKTHUX MiIPO3/LTIiB, HAYKOBO- P03

JTOCIITHUX JabopaTopiid, BU3HAYATH I 1 €EeKTHBHI CIIOCOOH 1X

JOCATHEHHS, MOTUBYBATH 1 HABYATH MEPCOHA

- OrmiHoBaTM TEXHIYHI 1 EKOHOMIYHI  XapaKTEepPUCTHKU
pe3ynbTaTiB HayKOBHX I[OCJIiI[)K.eHB, JIOCITITHO- P04
KOHCTPYKTOPCBKMX PO3pOOOK, TEXHOJOrid Ta 00JIagHaHHS
XIMIYHUX BUPOOHUIITB

JlucuumutiHapHi pe3yinbTaTH HaBYaHHS

- 3a0e3meyyBaTd Opradizaimio i 100 MNONepemKeHHs
BUHUKHEHHS HAI3BUYAMHUX CHUTyallli Ta 3MCHIICHHS PiBHSA
BIPOTITHOTO  TOIIKO/PKEHHS  Ha  HEOEe3MeYHUX  XIMIYHHUX JIPH-1
BUPOOHMIITBAX,BU3HAYAIOYN TOJIOBHI €JIEMEHTH BIUIMBY Ha
TEXHOJIOTIYHUM TIpoIlec Ta oOuUpaTH HEOOXIJHY PEryIiordy
anaparypy 1 cXemy.

- (hopmyBanHs y 3700yBaviB BUIIIOT OCBITH HACTYIMHUX KOMITETEHTHOCTEH:

[IporpamHi KOMIETEHTHOCTI (3arajibHi Ta IpodeciiiHi) 3K, [IK
- 31aTHICTh OPraHi30BYBATH 1 YIPABISITH XIMIKO-TEXHOJIOTTYHUMHU
MpOLIECAMH B YMOBaX MPOMUCIOBOIO BUPOOHUIITBA Ta B HAYKOBO- K05

JNOCIITHUX  JabopaTopiix 3  ypaxyBaHHSAM  COLIQJIbHHUX,
€KOHOMIYHUX Ta €KOJIOTIYHMUX aCIEKTIB

- 31aTHICTh BUKOPHUCTOBYBATH PE3YyJbTaTH HAYKOBUX JOCIIKCHb
1 JOCIITHO-KOHCTPYKTOPCHKUX PO3POOOK JJIsi BIOCKOHAJICHHS K06
ICHyI0OUMX Ta/ab0 PO3pPOOKHM HOBUX TEXHOJOTIM 1 OoOJagHaAHHS
XIMIYHUX BUPOOHMIITB

OuikyBaH1 KOMIETEHTHOCTI 3 AUCIUTIIIHUA K]

- 3JIaTHICTb NPOJEMOHCTPYBAaTH 3HAHHA OCHOB KOHTPOJIO Ta
VOPABIIHHSA ~ KOMII IOTEPHO-IHTETPOBAHUMH  TEXHOJIOTISIMU B
PI3HUX Tally3X XIMIYHOI MPOMMCIIOBOCTI, PO3POOISATH 3aX0Iu 3 K/J-1
3a0€3MeUYEHHs] 3HWKEHHS PHU3WMKIB BUHUKHEHHSI HAA3BHUYAWHUX
CUTYyaIliil Ha HeOe3MeUHUX BUPOOHHUIITBAX




IIporpama HaBYAIBHOI M CHUIIIHH

MOJAVYJIb 1. KomMm’HOTepHO-IHTErpoBaHi TeXHOJIOrii B  XiMiuHIi
NMPOMHCJIOBOCTI

Tema 1.1. IIpomuciioBi migmpueMcTBa XiMil IK 00’ €KTH yIIPaBJIiHHSA

XapakTepucTuka XIMIYHMX  MIJOPUEMCTB. ABTOMAaTH30BaHa  CHCTEMa
ynpaiiHHsa mianpueMctBoM. OcHoBHI o3Haku ACY arperatamMu i yCTaHOBKAMH.
Ocob6muBocti ACY TII y xiMiyHi mnpomuciaoBocTi. OcoOGIMBOCTI  XiMiKO-
TEXHOJOTTYHUX MPOIIECIB.

Tema 1.2. Knacudikanis aBToMaTH30BaHUX CHCTEM

KepoBanwuii TeXHOJOTTYHUN TPOIEC (TEXHOJOTTUHUM 00’ €KTOM YTNPaBIIHHS —
TOY), knacudikauis TOY. Crymins cknannocti TOY. Knacudikaiis, xapakTepHi
ocoomBocti, 03Haku ACY TII. Toxin ACY TII no TunoBux 3aBJaHHSAX YIPABIIHHS.

Tema 1.3. CyuacHi cucreMn ynpasjiiHHS BUPOOHUIITBOM

Crpykrypa ACY TII (3arambni Bimomocti). Ctpykrypa cydacHoi ACY TIL
[lepmmit (HuxkHIN) piBeHb. [pyruii (cepenuiii) piBeHb. TpeTiéi (BepXHiil) piBEHb.
dyHKIIOHANBHI TiacucTeMu B ckiiaai ACY XIMIYHUM HiAIPUEMCTBOM.

Tema 1.4. CrBopenusi interpoBanux ACY aias miANPHEMCTB XiMiYHOI
MPOMHCJIOBOCTI

MetoauuHi ocHOBU CTBOpeHHs iHTerpoBaHux ACY. CucteMHUN MAXiT 10
YIOPABIIHHA 00’ €KTaMU 31 CKJIAJIHOIO BHYTPIIIHBOIO CTPYKTYpOIO. PllIEeHHsT OKpeMux
YaCTUH (JIOKAJIbHUX ) 3a7a4 yNpaBiaiHHA. MeToau JeKoMmno3ullii. PillieHHs JToKaIbHUX
3a/1a4 ynpasiiHHA. [HTerpaliis okpeMux 3a1a4 yrnpaBiIiHHS.

Tema 1.5. InterpoBani ACY

[Iporiec o6’emnannst abo iHTerpaiii. Arperariisi. 3araibHi BiZIOMOCTI TIO
inTerpanii ACY. ®yHKIioHaIbHA 1HTETpallisl pu cTBopeHH1 iHTerpoBanux ACY Ha
MIIPUEMCTBAX. YKpPYIHEHa CTpyKTypa iHTerpoBaHoi ACY BEIMKHAM MPOMHUCIOBUM
nignpueMcTBoM. 3adesneuenus [ACY.

Tema 1.6. OcHoBHi ¢yHkuil i pexxumu podoru ACY TII

VYropasastoul  QyHKIIi(3MIHA PEXHMMY 3a TMONEPEIHBO MIATOTOBJICHUMHU
nporpaMamMi, BU3HAUEHHS 1 YCTAHOBJICHHS ONTHUMAIbHUX 3HA4YE€Hb MapaMeTpiB,
ontumizauis mnpouecy). IHpopmaniiini ¢yHkuii (30ip 1 HeHTpanizoBaHa 00poOKa
iHpopmartii 3a anroputMamu cucteMu). IloHarTs ycraBku. JlomomixHI (yHKIIII.
®OyHK1ii 3B’53KY 13 CHCTEMaMH BHUILIOTO PiBHSL.

Tema 1.7. Opranizaniiine i Texuiune 3ade3neuennss ACY TII



['pynu opranizamiitnoro 3abe3nedenHss ACY TII. 3aBmanns meHTpamizarii
dbyukiii ynpasiiHHas. PamionanbHi dopmu nentpanmizanii. Komreke TeXHIYHHX
3aco0iB. IIpuctpoi BBeneHHsA/BUBOAY. Buau 3amam’aTOBYIOUMX TPHUCTPOIB. 3acoou
BUMIPIOBaHHS TEXHOJIOTIYHUX TTapaMeTpiB.

Tema 8. Podora B cucremi nporpamyBanns CoDeSys

l'omoBHe BikHO. Omiii MOpoekTy. YNpaBIiHHA MPOCKTOM. YTIIpaBJiHHS
o0’extamu  mpoekTy. OcHOBHI (yHKIIT pemaryBaHHs. OcHOBHI (yHKii online.
PoGora 3 BikHamu. 3aranpHi enemeHTH pemaktopiB CoDeSys. Pemaktop poszmimy
oroJyiomeHs (poboTa B PeNaKTOpi OroJIOMIEHb, PEJAKTOP PO3AUTY OrOJOLIEHH B
pexxuMi online, TUPEKTUBU KOMIUIATOPa). TeKcToBl penakropu (poOoTa B TEKCTOBUX
penakropax, penaktop moBH IL, pegaktop moBu ST). I'padiuni penakropu (penakrop
FBD, penakrop LD, penaktop SFC, penaktop CFC).

Tema 9. IIpucrpoi 38’13Ky 3 00’ektamu (I130)

Moayni I130, dynkmii I130. Hudposi # anamorosi I130. Tumu I130 mno
HaMpsIMKY NOpoxoJKeHHs1 AaHux. [lpuctpoi meperBopeHHs curHamiB. Ilmatu s
BBe/IeHHs1/BUBOy AaHuX B PC. @ynkuii moaymniB. Pexumu podotu ACY TII. Cxemu
ynpasiiaas B ACY TIL

Tema 10. Ingopmauiiine i matemaruune 3a0e3nedeHnss ACY TII

[ndopmamiitna cucrtema ACY. llenTpanizoBaHi, JA€lEHTpasIi30BaHi 1
OaratopiBHEBI  po3mnojauieHi  cucreMd.  DYHKIIOHAIBHI 1  TEXHOJOT14YHI
XapakTepUucTUKu 1HPOPMAIIMHUX CHCTEM. AHami3 1HQOPMAIIHHUX MOTOKIB.
Cucremnuii anani3z iHopmaniiHoro 3a0e3neyeHHs. AHami3 MUPKYJAUii 1 cTyneHs
yiuibHeHHs iHpopmarii. CTyniHb ycepeaHeHHs iHdopmariii. OniHka panioHaabHOCTI
noOy0BHM MOTOKIB iHGopMaitii. Maremarnune 3abe3neuenns ACY.

Tema 11. 3aco0u BUMipOBaHHS 3arajibHO-TEXHIYHUX NMapaMeTpiB

VYmpapistoul 00YMCIIOBAJIbHI KOMIUIEKCH. YTpaBIiHHS Oe3NnepepBHUMHU 1
JUCKPETHUMU  TEXHOJOTIYHMMH  TpolecamM.  MIKpOIPOIECOPHI  CHCTEMH.
KomOGiHariitHi mpucTpoi enekTpoaBToMaTHKU. Bukonapui npuctpoi. Cxemu 3axucry,
CUTHAJII3aIli1 ¥ OJIOKYBaHHS B TEXHOJIOTTYHHX ITpOIIecax.

Tema 12. Peasizanis cucrem ynpasJiiHHA

CucreMr MOHITOPUHTY 1 KEpyBaHHS TEXHOJIOTIYHUMH Tipolniecamu. Etamm
CTBOpeHHs cucteM KepyBaHHs Ha ©0a31 SCADA-cuctem. ®yHKIIOHAIBHI
xapaktepuctukn  SCADA-cuctem (mporpamuo-amapathi 1uiatrgopmu  SCADA-
CUCTEM, rpadiuai  moxauBocTi, TpeHau Ta apxiBu B SCADA-cucremax).
Excrmyaramiitni xapakrepuctuku SCADA-cuctem. AnapaTtHa peanmizailis 3B’sI3Ky 3
MPUCTPOSIMA BBOJIy-BUBOAY. IHTerparlis OararopiBHEBHX CHCTEM aBTOMAaTH3allii.
[TopiBHsibHUM aHani3 1 TectyBaHHI SCADA-cuctem.



Po3noagin gucuumiiHg y roamHax 3a ¢gopmammu oprasisanii ocBiTHbOIO
Npouecy Ta BUIAMH HABYAJIbHUX 3aHATH:

dopma 37100yTTsI OCBITH - 3a09HA (JUCTAHITIHA)
Kinekicts roany
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iB i o = g © <
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Tema 1.1
[TpomuCIIOBI MiAMPUEMCTBA XIMii SIK 5 1 2 2
106’exTH yrpaBiiHHSA
Tema 1.2
Knacudikamis aBromatnzoBanlOunx 7 1 2 4
CHCTEM
Tema 1.3
CyuacHi cucTeMH yIrpaBJliHHS 8 2 2 4
BUPOOHUIITBOM
Temal.4
CrBopenns interpoBanux ACY mns 8 2 2 4
MIJTPHEMCTB XIMIYHOT IIPOMHUCIIOBOCTI
Tema 1.5
IurerpoBani ACY 8 2 2 4
Tema 1.6
OcHOBHI QyHKIIT 1 pexKUMU poOOTH 11 2 3 6
ACY TII
Tema 1.7
Opranizaiiiiie 1 TexHiuHe 3a0€3MeUeHHs 11 2 3 6
ACY TII
Tema 1.8
PoGoTa B cuctemi mporpamMmyBaHHS 30 6 10 14
CoDeSys
Tema 1.9
ITpuctpoi 3B’s13Ky 3 00’ extamu (I130) 16 4 4 8
Tema 1.10
Indopmartiiine 1 MaTeMaTu4He 16 4 4 8
3abe3neyenHss ACY TII
Tema 1.11
3acobu BUMIPIOBaHHS 3arajibHO- 14 2 4 8
TEXHIYHHUX MTapaMeTpiB
Tema 1.12 . 16 2 6 8
Peanizanist cucreM ynpaBiiHHS
Pa3om 3a moaysiem 1 150 30 44 76




Temu NPAKTHYHHX 3aHATDH

No Kinpkictsb
Hasga temu
3/m TOJIUH
1. | - IIporpamoBaHni JIOTi4HI KOHTPOJEPH 6
o |- [Iporpamue 3abe3nedyeHHs MIKPONPOIIECOPHUX CHCTEM. AJTOPUTM 10
" | BukoHaHHs nporpam B [1JIK
3. | - CrapmapTHi TeXHOJOTII I0CTyIy 10 0a3 JaHuX 4
4, | - Pecypcu CoDeSys 18
Pazom 44

OpieHTOBHA TEMATHKA iHAUBIAyaJIbHUX 3aBIAHD

1. Crpyxrypa ACY TII (3aranbui BizomocTi). ['pymnu 3agad, CyKynmHICTb SIKUX
YTBOPIOE 3aMKHYTUH IIUKJI YIPABIIHHS TUM YU 1HITUM 00’ €KTOM.

2. Awnani3z MeTo/iB JEKOMIO3HIIII.

3. Arperailis K METOJI CHHTE3Y CKJIAJTHUX CHCTEM.

4. Meton nexommno3uiii Janmura-Bymiabda.

5. Meronu eBpUCTUYHOT IEKOMIIO3HUIIII.

6. BuOip koHTposbOBaHMX BenWYMH. BuOip BenuuuH curHamizaiii. Bubip
napameTpiB 1 CIOCO01B 3aXUCTY.

7. TInpopmamiitai pynkuii ACY TII. LlentpanizoBana o0poOka iHpopMmariii.

8. Tumm I[I130 mno HanpsMKy MNpoxoMKeHHS nAaHuxX. DyHKIIH, sKi
3abe3neuytoTbes MmoayJisamu 1130.

9. 3acoOu BHUMIpPIOBaHHSA TEXHOJOTIYHUX TapaMeTpiB ansi OO0 €KTiB 13
30CEepeHKCHUMH TTapaMeTpamH.

10. AmapaTna i mporpaMHa miat@opma KOHTPOJIEPIB.

11. OcuoBHi MoxmBOocTi SCADA-cucTeM, BUMOTH, IO MPE SIBISIIOTHCS 0
SCADA-cucrem.

12. Bapiantu oominy SCADA-cucrem.

13. TunoBa nocaiAoBHICTH i npu nporpamyBandi SCADA-cuctemu.

14. Cxemu 3axucTy, CUTHaMI3aIi i OJIOKYBaHHS B TEXHOJIOTIYHUX MPOIlecax.

3100yBady BUIIO1 OCBITH HEOOX1JIHO OOpaTH OJHY 3 PEKOMEH/IOBAaHUX TEM Ta
CaMOCTITHO BHUKOHATH MOINIHMOJEHE TEOpeTUYHE JOoCiiKeHHsA. Pe3ynbratu
JociIiKeHHsT oGopMHUTH 3BITOM Yy (¢dopmi pedepaTry, HAyKOBOI CTaTTi abo
pe3eHTaIlli.

@®opMH Ta METOAU HABYAHHS | BUKJIAJIAHHS

BuBdeHHs HaBYAJIBHOT AUCITUILUTIHU PEATI3YEThCS B TaKUX (popMax: HaBYAIbHI
3aHTTS 32 BUJIAMU, BUKOHAHHS 1HAUBIAYaJbHUX 3aBJaHb, KOHCYJIBTAIll1, KOHTPOJbHI
3ax0/IM, CaMOCTIiiiHa Po0oTa.

B HaByanpHIil AMCHMIUIIHI BUKOPUCTOBYIOTHCS TaKi METOJIM HaBYAHHS 1
BUKJIaJaHHS:



— METOIM HaBYAaHHS 3a DKepenaMu HaOyTTsS 3HaHb: CIOBECHI METOIU
HaBYaHHS (JIEKIlis, TOSICHEHHs, Oecijia; Hao4YyHlI MEeTOAM HaB4aHHs (1IrocTparis,
JIEMOHCTpAIlisl, CITIOCTEPEKEHHS ); TPAKTUUHI METOJM HaBYaHHS (IIpaKkTUYHA poOoTa,
BUI3HI 3aHATTS);

— METOAM HaBUaHHS 3a XapaKTepOM JIOTIKM Mi3HAHHS: AaHAJTITUYHMIA;
CUHTCTUYHHN;, IHTYKTUBHUH; JCTYKTUBHUMN;

— METOAM HaBYaHHS 3a PIBHEM CaMOCTIHHOI PO3yMOBOI MISIIBHOCTI THX, XTO
HABYAETHCS: MMPOOJIEMHUIN BUKIIA]T; YACTKOBO-TIOITYKOBUM; TOCITITHATIBKHUH;

— IHHOBAIlIMHI METOAM HaBYaHHA: poOOTa 3 HaBYAJIbLHO-METOJIUYHOIO
JITEpaTypor0 Ta BIJICO METOJl; HABYAHHS 3 BUKOPUCTAHHSM TEXHIUHUX DPECYPCIB;
1HTepaKTUBHI METOJY; METOAM OpTraHizailii HaBYaJIbHOTO Mpolecy, mo (GOpPMYyIOTh
COIIAJIbHI1 HABUYKH;

— HayKOBO-JOCiHAa po0OTa;

— caMocCTiitHa poboTa.

OuiHIOBaHHS OCBITHIX J0CATHEHb 3100yBa4iB BHILOI OCBITH

3aco0u oniHIOBaHHA

3aco0aMu OLIIHIOBaHHS Ta METOJAMH JIEMOHCTPYBAHHS PE3yJbTaTIB HABYAHHS
€: €K3aMeH, CTaHJapTU30BaHl TECTH; BUKOHAHHS PO3paxyHKOBUX poOIT; pedepaTy;
npe3eHTalli pe3yibTaTiB BUKOHAHUX 3aBJaHb Ta JOCIIIKEHb; IpEe3eHTalli Ta
BUCTYTIHM HAa HAYKOBMX 3aX0JaX; 3aB/IaHHs HAa HABYaJbHOMY MOJITOHI.

Kpurepii oninroBanus
OriHiOBaHHS PpIBHS HaBYAJIBHUX JOCSTHEHb 3/100yBadiB 3 HaBYaJIbHOI
MUCLHUILUIIHA 3a1HcHIOETECA 32 100-0aIbHOO IIKAIOKO.

HakonnuyBansHa
100-6anpHa mikana

90-100
8089
65-79
55-64
50-54
3549 FX
0-34 F

Penitunrosa nikana €CKTC

molO|lm| >

@opMH MOTOYHOTO TA MiICYMKOBOT0 KOHTPOJIIO
[ToTouHWI KOHTPOJIb TPOBOAUTHCS HA KOXKHOMY NPAKTUIHOMY 3aHATTI Yy
dbopmi GPOHTATBEHOTO Ta IHAWBIYAJIBHOTO ONUTYBAHHS, BUKOHAHHS IMHCHMOBHX



3aBJlaHb, KOHTPOJIbHOI poboTu Tomio. Bin mepenbadae OIIHIOBAHHS TEOPETUUHOI
MITOTOBKM 37100yBauiB BUILIOI OCBITH 13 3a3Ha4€HOI TeMU (Y TOMY YHUCJIi, CAMOCTIMHO
OMpaIlbOBAHOI'O0 MaTepialy) 1 miJ HaOyTHMX HAaBUYOK IIiJ 4aCc BUKOHAHHS 3aBJaHb
MPaKTUYHUX POOIT.

[TincyMKOBHIA KOHTPOJIb MMPOBOTUTHCS Y (OPMi €K3aMEHY.

Po3nogisi Ta Hakonu4YeHHs1 0aJiB, AKi OTPUMYIOTH 3100yBavi, 32 BUAAMHU
HABYAJIbHUX 3aHATH TA KOHTPOJIbHUMH 32aX01aMH 3 TN CIUILIIHA

. CymapHa
MakcumanbHui ymap
o MaKCcHUMalbHa
Kinpkicth 0ai 3a BUJ o :
Buny HaBYabHUX 3aHATH KUTBKICTH OamiB
HaBYAJIbHUX HABYAJIHHOTO
3a BUJaMH
3aHSTh 3aHATTSA
HaBYAIIbHUX
3aHSTh
1. IToToYHUIT KOHTPOJIb

Jlekmii 15 0,6 9

CeMIHAPCHKIi 3aHATTA - - -

NPAaKTUYHI 3aHATTS 22 2 44
Monyne 1 | 3a pe3ynbraramu

BUKOHAHHS KOHTPOJIBHHUX

P! 1 17 17

(MOAYIBHUX) POOIT

(MOAYIbHHUI KOHTPOJIB)
Pa3om 3a moTouHUi KOHTPOJIb 70
I1. InauBigyajabHi 3aB1aHHsA (HAYKOBO-10CTiIHE) 10
I11. IlincymKoBHIT KOHTPOJIb (€K3aMEH) 30

Pa3oM 3a Bci BUJIM HaBYAJIbHUX 3aHTh Ta KOHTPOJIbHI 3aX0/11 100

IToToYHU KOHTPOJIb

Kpumepii nomounozco oyintosanus 3nans 3000y6a4ie Ha iekyii (OYiHIOEMbCA 6
Oianazoni 6i0 () 0o 0,6 6anis):

0,6 6amu — mpUCYTHICTH HA JIEKIii, aKTUBHA Y4acTh Y OOTOBOPEHHI MaTepiay
JIEKII11, BEICHHS] KOHCIICKTY JICKIIIi;

0 OamiB — BIACYTHICTh Ha Jekiii abo HeOaXaHHsS NpPUWMATH YYacThb Yy
0OroBOpEHHI HOBOTO MaTepialy abo HeOaKaHHs BECTH KOHCIEKT JISKIIIi.

Kpumepii nomounoco oyinwoseanns 3HaHb 3000)68a4i@ HA NPAKMUYHOMY
s3anammi (oyintoemubcs 8 dianazoni 8io () 0o 2 banis):

2 Ganu — 3aBlaHHS BUKOHAHE B MOBHOMY OOCSI31, BIAMOBiIb BipHA, HABEJICHO
apryMEHTAIlll0, BHUKOPHUCTOBYIOThbCS — mpodeciitHi  Tepmian. ['pamatudno 1
CTHJIICTHYHO 0€3 TOMHJIOK 0(OPMIICHUH 3BIT;

1,6 GayiB — 3aBIaHHS BUKOHAHE, ajie OOIPYHTYBaHHS BIJMOBiAl HEAOCTATHE, Y
3BITI JONYIIEH] HE3HAYH] TpaMaTUYH] UM CTHIIICTUYH1 TTOMUJIKH.

1,2 OanmiB — 3aBOaHHS BUKOHAHE YacTKOBO, Yy 3BITI JOMNYIIEHI HE3HA4HI
rpaMaTUyH1 YU CTHJIICTUYHI TOMUJIKH.

0,6 OamiB — 3aBmaHHS BUKOHAHE YacTKOBO, y 3BITI JOMYIIEHI 3HAuHI
rpaMaTUyHI YU CTHJIICTUYHI TTOMUJIKH.



0 GamiB — 3aBIaHHS HE BUKOHAHE.

BuknagaueM OIIIHIOETBCS  TMOBHOTA  PO3KPUTTSA  TMUTAHHS, IUJTICHICTD,
CHUCTEMHICTb, JIOT14HA TOCIIJOBHICTh, BMIHHS (hOPMYJIFOBAaTH BUCHOBKH, aKyPaTHICTh
oopMIICHHS TTHCHbMOBOT pOOOTH, CAMOCTIHHICTh BUKOHAHHS.

MoayJbHUHA KOHTPOJIb

Kpumepii oyintosannsa 3nans 3000y6auieé npu 8UKOHAHHI KOHMPOILHUX pOOIM
(oyinroemnucs 6 dianazoni 6i0 () 0o 17 b6anis):

Moayns 1

14-17 GaniB — HaJaHO BUYEPITHY BIJAMOBIIb Ha MUTAHHS Ta BIPHO PO3B’s3aHi
BCl 32/1a41 3 TOTPUMYBAHHIM BCIX BUMOT JI0 BUKOHAHHS;

9-13 6asiB — BIANOBIIb HAa MMTAaHHS HE MOBHA, BIPHO PO3B’sI3aH1 BC1 3a/1a4i, ae
JOMYIIECH] CTUIICTAYHI TTOMUJIKH;

4-8 GayiB — BIAMOBIAb HA TUTAHHS HE TTOBHA, PO3B’sI3aH1 TPH 3aja4i;

1-3 6aynm — B1AMOBIAL HA TUTAHHS BIJICYTHS, PO3B’3aHO O/IHA-/IBI 3a/1a4i;

0 GamiB — BIAMOBIAB BIJCYTHS, 3a/1a4l HE PO3B’sI3aHi.

InguBinyajabHi 3aBIaHHA

KpuTepii omintoBaHHS 1HAUBIIyaIbHUX 3aBAaHb (OIIHIOETHCS B Jiana3oHi Bif ()
1o 10 6amiB):

10 G6aniB — camocTiitHa poOoTa 3100yBaueM BHKOHaHA B TIOBHOMY 00CsI3i;

9 OamB — poOOTa BUKOHAaHAa B IMOBHOMY O0O0Cs31, aje AOMYIIEHI HE3HA4Hi
TTOMUJIKH;

8 O6aniB — poOoTa BUKOHaHa Maiixke Ha 90% Bij 3arajibHOTO 00CATY;

7 OamiB — o0OcAr BHKOHAHHUX 3aBmaHb cTaHOBUTHL Bia 80% 1o 89% Bin
3arajbHOTO 00CATY;

6 G6aniB — 3100yBay BuKoHaB juiie Bix 70% 10 79% Bij 3araibHOTO 00CTY;

5 6aniB — 00CsAT BUKOHAHOT pOOOTH cTaHOBHUTH BiJl 50% 10 69% Bij 3araabHOTO
obcsry;

4 Ganu — BUKOHaHA YacThHA poboTH ckianae Bix 40% mno 49% Bia 3arajabHOTO
obcsry;

3 6amm — ckiagae Big 20% 10 39% Big 3aranbHOTO 00CHTY;

2 Oanu — o0Ocdr BUKOHAHUX 3aBaaHb ckiagac Big 10% mo 19% Bix 3arajabHOro
o0csry;

1 6an — B misoMy o0OCSAT BHMKOHAHUX 3aBAaHb ckjiagae meHme 10% Bixg
3arajbHOTo 00CATY;

0 OamiB — 3aBnaHHsA mepeAdavyeHe Ha 1HAUBIIYaJlbHY CaMOCTIHHY poOOTYy
3100yBaueM HE BUKOHAHE.

HigcymMKoBHii KOHTPOJIb

Kpumepii oyinosanus 3nanv 3000ysauie Ha exzameni (oyinroemocs 6i0 () 0o 40
banie):

25-30 GaniB — 3700yBay BOJIO/i€ HABYAJILHUM MaTepiajioM y MOBHOMY 00CsI3i,
rIMOOKO Ta BCEOIYHO PO3KPHUB 3MICT yCiX MUTAHb, ITiJT Yac BiMOBII BUKOPUCTOBYBAB



MyHKTA HOPMATHBHUX JIOKYMEHTIB;

19-24 GanmiB — J0CTAaTHBO IIOBHO BOJIOAIE€ HABUAJbHUM MaTrepiajioM, B
OCHOBHOMY PO3KPHUTO 3MICT YCIX NMUTaHb. [Ipy HajgaHHI BIAMOBIAI Ha JESIKI MUTaHHS
HE BHUCTaYae JOCTaTHHOI TIMOWHU Ta apryMeHTallii, IpH [bOMY € HEeCYyTTEBI
HETOYHOCTI Ta HE3HAYHI TOMUJIKH;

13-18 6amiB — B IIJIOMY BOJIOJII€ HABYAJIBHUM MaTepiajioMm, aje 0e3 riIubOoKoro
BCEOIYHOr0 aHaiizy, OOIpyHTYBaHHS Ta apryMEHTaIlii, JOMYCKalo4h MPHU IHOMY
OKpeMi CYyTT€BI HETOYHOCTI Ta TIOMUJIKH;

7-12 GanmiB — HEe B MOBHOMY OOCS31 BOJIOJI€ HAaBYAJBLHUM MaTepiaioMm.
HenoctaTHRO pO3KpUTI 3MICT MUTaHb, JOMYCKAIOUX TPU [[OMY CYTTEBI HETOYHOCTI.
[IpaBunbHA BIAMOBIAL HA OJHE MUTAHHS, 1HIII — YACTKOBO;

1-6 GamiB — 9acCTKOBO BOJIOJI€ HABYAIBHUM MaTepiajoM, BIJIOBIJI 3arajibHi,
JOTYIIIEHO MPH ITbOMY CYTTEBI TTOMIIKH;

0 GaniB — HE BOJIOJ/II€ HABYAJILHUM MaTepiajioM Ta HE B 3MO31 MOro0 BUKJIACTH,
HE PO3yMi€ 3MICTYy nuTaHb. He 3Ha€ HOpMaTUBHUX TOKYMEHTIB

IlepeJiik TeOpeTHYHUX MUTAHDb VIS MIATOTOBKH /10 €K3aMEHY:

1. Xapakrtepuctuku # ocobmuBocTi ocHOBHUX TII migmpueMcTB Xiwmii.
Bupobuuua cTpykTypa XiMIYHOTO IMiITPUEMCTBA.

2. Bumu 1 rpynu XiMIYHUX MiANPUEMCTB. 3aBJaHHS CUCTEMU YIPaBIIHHS 3
TOYKH 30pY ii (PYHKIIIOHYBaHHS.

3. Ilomsarrs ACY TII, romoBuma 3amaua ACY TII. TonoBHiI o03HaKH
knacudikanii ACY TII 3a noautomM o TUIIOBUX 3aBJIaHHAX YIPABIIIHHS.

4. OcobmuBocti ACY TII y ximMiuHii npomucioBocTi. OcoOIMBOCTI XIMIKO-
TE€XHOJIOTTYHUX MPOLECIB.

5. Crpykrypa ACY TII (3aransHi BigomocTi). I'pynu 3aaa4, CyKynHICTh SIKMX
YTBOPIOE 3aMKHYTUH IIUKJI YIPABIIHHS THM YU IHITUM 00’ €KTOM.

6. Crpykrypa cydacnoi ACY TII. Tloxin miacucrem ACY TII no macmrabax
YIPOBAKEHHS.

7. 3B’SA30K MiACHUCTEM MiX COOOO MO 30ypeHHSX 1 Mo 0OMeXeHHX (Tpynu 1,
2,3).

8. AmHami3 METO/iB JEKOMITO3HIIIi.

9. Arperartis 5K METOJ] CHHTE3Y CKJIAHUX CUCTEM.

10. Meton nexommno3sutiii lanmura-Bynbsda.

11. MeTtoau eBpUCTUYHOI JEKOMIO3HIIII.

12. dyukirioHanbHa IHTErpaLlis TiATPUEMCTBA.

13. MaremaTtnuna ta iH(poOpMaIlliiiHa iHTerpaiis mianpueMCTBA.

14. Tlonsarrs TOY (ynpaBisHHS TEXHOJOTTUHUM 00’ekToMm). Kracudikarris
TOYV.

15. Bumoru, sskum 1oBuHEH 3a0BOALHATH TOVY.

16. Bubip KOHTpoJIbOBaHMX BenWYuMH. Bubip BenmwuuH curHamizarlii. BuOip
napameTpiB 1 CIOCOOIB 3aXUCTY.

17. Knacudikarrist 3aco6iB MatematuaHoro 3ade3neuenns ACVYII.

18. Yapasnsroui ¢pynkiii ACY TII.

19. Indopmaniiini Gyukiii ACY TII. LlenrpanizoBana 06podxa iHhopmariii.



20. TIpuctpoi 3B’s13ky 3 00’ektoM (I130). Oynkuii, mo noknagatoTecs Ha [130.

21. IToxin I130 mo xapaktepy 0OpOOIIOBAaHOTO CUTHAITTY.

22. Tumn I130 1o HanpsaMKy nOpoxo/keHHs gaHux. OyHkmi, ki
3a0e3neuyroTbest moaysimu [130.

23. Yopasniaasa ACY TII B pexxumi 30upaHHs JaHUX.

24. Yupasmiaas ACY TII B pexxumi pajiHuKa oriepaTopa.

25. Cynepsizopue ynpapninag ACY TII.

26. besnocepeane uudpose ynpasninus ACY TII.

27. Yotupu rpynu oprasizaiiifnoro 3adesnedeHHs. QakTopu, 0 BUZHAYAIOTh
patioHanbpHy HeHTpanizamito Gpyakuid ACY TII.

28. 3acoOu BUMIPIOBaHHS TEXHOJOTIYHUX MapameTpiB: Mpujaaud 3 HU(GpoBUM
CIIoco0OM Tepeadi TaHuX.

29.3aco0u BHMIPIOBaHHSA TEXHOJOTIYHUX TapaMeTpiB aisi OO0 €KTiB 13
30CEepEHKEHUMHU MTapaMeTpamH.

30. AnapaTHa 1 nporpamHa rmiathopma KOHTPOJIEPIB.

31. XapakTepucTuka 30BHIIIHBOIO 1  BHYTPIIIHBOTO  1H(GOPMAIIIHOTO
3a0e3MeYeHHs] aBTOMAaTU30BaHUX CUCTEM YIIPABIIIHHS.

32. OcHOBHI MIIX0U A0 CTBOpeHHS iH(popmarliitHoro 3a0e3neuenus ACY TII.

33. OyHKIIOHAIBHI ¥ TEXHOJIOTIYHI  XapaKTEPUCTUKU  1HGOpMAIITHUX
CTPYKTYD.

34. Xapaktepuctuka npomuciaoBux mepex (Fieldbus). Anamiz piBHIB 001acTi
3aCTOCYBaHHS MTPOMHUCIOBHX MEPEK.

35. OcuoBHi MoxumBocTi SCADA-cHCTEM, BUMOTH, IO TPEA’ SBISIFOTHCS 10
SCADA-cuctem.

36. Bapiantu oominy SCADA-cuctem.

37. TumoBa nocniAoBHICTh Aiil mpu nporpamyBanHi SCADA-cuctemu.

38. 3aco0u BHUMIPIOBaHHS TEXHOJOTIYHUX TMapaMeTpiB sl 00 ’€KTIB 13
30CepeHKEHUMHU MTapaMeTpamH.

39. Pamionansui  dopmu  neHTpamzaiii. @Dakrtopw, MO BU3HAYAIOTh
parioHaJIbHY IIEHTpaTi3aIliio.

40. HentpanizoBani po3mojiieHl cucremu. JleneHTpani3oBaHl pO3MOIiICHI
CUCTEMHU.

41. Cuctemuuit anami3z iHdopmariiHoro 3a0e3nedeHHs. AHall3 CUCTEMHU
1H(pOopMaIITHOTO 3a0€3MeUeHHS 110 HApsIMKaXx.

42. Anani3 mupKymsmii iHgopmariii.

43. AHani3 cTyneHs yiiJibHeHHs 1HdopMarlii.

44. CtyniHb ycepeaHeHHs iHdopmalriii.

45. Mogu niporpamyBanus 1ist SCADA-cuctem.

46. 3oBHIIIHBOMAIIMHHE 1HQOpMaliiiHe 3a0e3neYeHHs] aBTOMAaTHU30BaHUX
CUCTEM YIpPaBIiHHS.

47. BaytpimHsoMammaae  1H(QopMaliiiine 3a0e3leueHHsT aBTOMATH30BaHUX
CUCTEM YIpPaBIiHHS.

48. Cxemu 3aXHCTy, CUTHAJI3a1lii i OJIOKyBaHHS B TEXHOJIOTTYHUX MpOIEcax.

49. IIporpamua peaizartisi cucteM ynpasiiaas: CASE-3aco0wu.



50. Ilporpamua peamnizarisi cucteM yrpasiiaas: OCPY — onepariiiiHi cucreMu
pEaNbHOTO Yacy.

51. [Iporpamua peanizariisi cucteM ynpasiinas: SCADA-cuctemu.

52. IIporpamua peamizaiis cucteM ynpapiinas: [ITK — nporpamuo-TexHIdYHI
KOMILTEKCH.

53. [Iporpamua peanizaiiisa cucrem ynpasiinHia: ECPY — ekcnepTHi cuctem
pEaNBHOTO Yacy.

IosiTHKa BUKJIAAaHHA HABYAJIbHOI JUCHUILTIHI

1. AxTHBHa yd4acTb B OOrOBOpPEHHI HaBYAJIbHUX MUTaHb, MONEPETHS
MIATOTOBKA JO CEMIHAPCHKUX Ta TPAKTUYHUX 3aHATH 3a PEKOMEHJIOBAHOIO
JITEPaTypoIo, SIKICHE 1 CBO€YaCHE BUKOHAHHS 3aBJaHb.

2. CymiiHHE BHUKOHAHHS pO3KIaAy 3aHATh 3 HaBUaJIbHOI JAUCIMILTIHU
(3moOyBaul BHIINOi OCBITH, $KI 3alM3HUIMCS Ha 3aHATTSA, HE JIOMYCKAIOThCS Ha
3aHSTTS, SIKIIIO PO3MOYATO PO3TJIS MPUKIATHUX HABYAIBHUX MTUTAHB).

3. 3 HaBUaJBHOIO METOK IIiJl Yac 3aHATTS MOOUIBHHUMH MPUCTPOSIMHU
JTO3BOJISIETHCSI KOPUCTYBATUCS TUIBKH 3 JO3BOJIY BUKJIAa4a.

4. 3p00yBay BHUIIOI OCBITM Ma€ MPaBO [I3HATHCS MPO CBOK KIUIBKICTh
HaKOMMYCHUX OaiB y BHKJaJada HaBYAJIbHOI JUCITUILIIHA Ta BECTH BJIACHUU OOJIK
ux OaiB.

5. Ilpy BUKOHAHHI TPOrpaMH HABYAHHSI JO HAMHWCAHHSI MOMIYJIHHOL
KOHTPOJIBHOT pOOOTH JOMYCKaIOThCS 37100yBayl, sIKi MalOTh MO3UTHBHI OI[IHKU HE
MeHIe Hixk 3a 70 % 000B’A3KOBUX MPAKTUYHUX 3aBJaHb.
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