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BCTYII

OcsiTHRO-TIpO(eciiina mporpama «KoMm’roTepHO-IHTErPOBaHI TEXHOJOTIYH1
MpoLEecH Ta BUPOOHUIITBA» BITHOCUTHCS A0 creuiaiabHocTi 151 ABromMaruzaiis Ta
KOMIT'TOTEPHO-1HTErPOBaH1 TEXHOJIOTIi. 3a I[I€I0 CHEHiaIbHICTIO MOXYTh HAaBUATHUCS
rpOMaJIsiHU, SIKI MaroTh 0a30BY BHINY OCBITY (OCBITHiil cTymniHb — OakanaBp) abo
0a30By UM TIOBHY BUIIY OCBITY (0akangaBp, MaricTp) 3 pi3HUX CHeIiaTbHOCTEH.

[IpuifoM BCTYNMHUKIB TPOBOAUTHCA 3a pe3yidbTaTaMH (PaxOBUX BCTYIMHHUX
BUIIpoOyBaHb. BoHu BiiOyBaTUMYThCS y POPMI MTUCEMOBOTO €K3aMEHY .

3aBiaHHs 10 (paxoBOro BCTYNMHOI'O BUNMPOOYBAHHS BCTYMHHKH, SIKI BCTYNAlOTh
Ha HaBYaHHS I 3M00yTTS OCBITHBOTO CTYNEHIO «MAaricTp» OCBITHBOI MPOrpaMu
«KoMm’1oTepHO-IHTErpOBaHI ~ TEXHOJIOTIYHI  MpollecH Ta BUPOOHMITBA»  3i
cnemianbHoCcTl 151 «ABTOMaTH3alisl Ta KOMITFOTEPHO-IHTETPOBaHI TEXHOJOTTi»
CKJIQJAI0ThCS 3 HACTYITHUX PO3JILIIB:

1) Teopis aBTOMaTHYHOTO KEPYBaHHS,

2) MIKpOMPOIIECOPHI Ta MPOTrpaMHi 3ac00M aBTOMATH3AIlIT;
3) MOjeIIOBaHHs 1 ONTUMI3AIlisl CHCTEM KEPYBaHH;

4) aBTOMAaTH3AIlisl TEXHOJOTTYHHX IIPOIECIB Ta BUPOOHHUIITB;

daxoBe BCTymHE BHUIPOOYBaHHS — 1€ KOMIUIGKCHE KBaidikarliiine
BUIIPOOYBaHHS, METOIO SIKOTO € MepeBipKa 3HaHb Ta MPAKTUYHUX HABUYOK BCTYITHUKIB
3 IUCIUIUTIH (yHAAMEHTAJbHOI Ta 3araibHO-TIPO(deCiiHOT MIATOTOBKH.

[Tin wac miarotoBkw 10 (axOBOTO BCTYITHOT'O BHIPOOYBaHHS BCTYIHHKAM
PEKOMEHIYETHCS TMOBTOPUTU MaTepiaj MPOCIyXaHUX B IPOIECI HaBYAHHS JICKIIiH.
Heo06ximHO 03HAaOMHUTHCH 3 MiJIPyYHUKAMH, HaBYAJIbHUMHU MMOCIOHMKAMH Ta I1HIIOIO
CHEIIAIbHOI PEKOMEH/IOBAHOIO JIITEPaTypOr0, MPHU HASBHOCTI KOHCHEKTIB JIEKIIiH
MEPETIISTHYTH BUBYCHUHN MaTepiall.

Hnst 3100yTTst a0 BiTHOBJICHHS HABUYOK MPAKTUYHOI poOOTH HEOOXiTHO
3aCBOITH METOJIUYHI MaTepiajau JO0 BUKOHAHHS JTa0OPAaTOPHUX Ta MPAKTUIHUX POOOT,
MIPY HASIBHOCTI MEPETVISTHYTH PE3yJbTaTH BUKOHAHHS jabopatopHux poboT. B pasi
HEOOXITHOCTI 3 J03BOJIy BUKIAJa4iB MOXKHA TIOBTOPHO BHKOHATH JabopaTopHi
pob6oru. Hrkde HaBeleHI OCHOBHI MUTAHHS, IO CKJIAIAIOTh 3MICT €K3aMEHAIlIMHIX
OieTiB 1 MOBMHHI OyTH BUBUYCHI CTyJeHTaMU. J[01aeThes TakoX MEepetiK JiTepaTypH,

3a IOMOMOTOF0 SIKOT MOYKHA CaMOCTIHHO 3aCBOITH MaTepiai 3 OCTaBICHUX MTUTAHb.
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OIINC OCHOBHMUX PO3A1JIIB

Teopiss aBTOMaTUYHOTO YMOpPABIIHHA — AUCHUILIIHA, SKa BUBYA€ 3arajbHi
MPUHIMITN Ta METOJIW KEPYBaHHA B TEXHIYHHUX CUCTeMax. B pe3ynbraTi BUBUCHHS
Teopii aBTOMATUYHOTO YIPaBIIiHHS CTYACHT MOBUHEH 3HATH OCHOBHI KOHIEMIIIT Ta
NPUHIIMIN  TOOYJOBH CHCTEM AaBTOMATHYHOTO PETYJIIOBAaHHA Ta KEpyBaHHS,
MaTeMaTUYHUI amapaT Teopli aBTOMATHYHOIO YINpPAaBIIHHSA, METOJM aHamizy Ta
CUHTE3y CHUCTEM aBTOMATHYHOI'O YIPaBJIiHHS, BMITH CKJIaJaTH MAaTeMaTHYHI MOJCITi
CHUCTEM AaBTOMATUYHOTO YIPaBJIIHHS, 3IACHIOBATH aHaNI3 CTIMKOCTI Ta SKOCTI
ABTOMATUYHHUX CHUCTEM, OOIPYHTOBAHO BUOUPATH CTPYKTYpYy Ta CXEMH CHCTEM
ABTOMATHUYHOTO YIPABIIHHS, CHHTE3yBaTH 3aKOHH Ta aJTOPUTMH ONTHMAaJbLHOTO
yIpaBIiHHS 00’ €KTaMHU.

MikponpoliecopHi Ta MmporpamHi 3acoO0u aBTOMaTH3alli — JAMCIMILIIHA, SKa
BUBYA€ OCHOBH MIKPOIPOIICCOPHOT TEXHIKHM, CJIEMEHTHOi 0a3u, apXiTeKTypHu
MIKpOTIPOLIECOPIB, a TAKOXK MPOrpaMyBaHHs, €KCIUTyaTallilo Ta MPUHIMIK 100y 10BU
MIKpPOIIPOIIECOPHUX CHUCTEeM Ha 0a3i cTtaHgapTHUX HabopiB Ta EOM mpu po3B’s3aHi
3aj1a4 aBToMartu3ailii. B pe3ynpTaTi BUBUEHHS AUCHUILIIHUA «MIiKpOIpOIeCOpHi Ta
mporpamMHi 3aco0u» aBTOMAaTH3aIlli CTYyJCHT MOBUHEH 3HATU apU(METHYHI, JIOT1UHI,
CXEMOTEXHIYHI OCHOBH MOOYJIOBH MIKPOIIPOIIECOPHHUX MPUCTPOIB, OCHOBU MOOYI0BH
Ta POOOTH MIKPOIPOIIECOPHUX MPUCTPOIB, MOBU MPOTpaMyBaHHS, IO JTO3BOJISIOTH
NPAIIOBATH 3 MIKPOIIPOIIECOPHUMU MPUCTPOSIMHU, IPUHITUIIN ¥ 3aCO0M CIIOTYyUEHHS Ta
B32€MO/I1i MIKPOIIPOIIECOPHUX CUCTEM 3 30BHIITHIMU MPUCTPOSIMH.

MopentoBaHHs 1 ONTUMI3aIlis CUCTEM KEpyBaHHSA — JUCIUIUTIHA, KA BHUBYAE
CydyacHI  METOJM  JOCHIDKEHHS  KEpOBaHMX  OO0’€KTIB, 1[0  OMUCYIOTHCA
JETEPMIHOBAHMUMH MOJIETISIMU 13 30CE€PEIKCHUMH TapaMeTpaMu, Teopii OonTuMizallii,
TEOpii ONTUMATFHUX MPOIIECIB. Y PE3yNbTaTi BUBUCHHS ITi€] HABYAIHHOT AUCIUILTIHH
CTYJIEHT TMOBWHEH 3HATH OCHOBHI THIH 3a/ad, [0 BUHUKAIOTH MPU ONTUMI3aIlii
TEXHIYHUX OO0’ €KTIB, OCHOBHI THIIM MOJEJEH, IO 3aCTOCOBYIOTHCS IS OIHCY
TEXHIYHUX 00’ €KTIB, OCHOBHY TE€PMIHOJIOT1I0 Ta BUSHAYEHHS B TEOPii MATEMAaTUYHOTO
MpOrpaMyBaHHs, KJIACUUYHHUX 33Ja4 HAa €KCTPEMyM, Baplal[liHOrO YMCIICHHS, TEopii

JUHAMIYHOTO MPOrpaMyBaHHs, TEOPli ONTUMAIBLHUX MPOLIECIB.
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ABTOMaTH3aIlsl TEXHOJIOTYHUX MPOLECIB Ta BUPOOHUUTB — IUCLUIUIIHA, SKa
BUBYae poboty B cepenosurni CoDeSys ¢ipmu 3S (Smart Software Solutions). V
pe3yabTaTi BUBYCHHS I[1€i HABYaJIbHOI JAUCIUIUIIHM CTYJIEHT TIOBUHEH BMITHU
npaitoBatu B cepenoBulll makera CoDeSys, npoekTyBaTu HOBI Ta aHaJII3yBaTH B¥Ke
ICHYyIO4l CHCTEMH AaBTOMAaTH3allll HUIIXOM BIJOKPEMIIIOBAHHS B HHUX TMEBHHUX
CTPYKTYpPHHUX €JIEMEHTIB Ta CTBOPEHHS IS IUX E€JIEMEHTIB BIAMOBIIHUX MOJIEIEH,
ONTHUMI3yBaTU CTBOPEHI MOJEN1 3 TOYKHU 30pY PO3MIpiB, HMIBUAKOAII, 30BHIIIHBOIO

BUTJISLY Ta 3pYYHOCTI MPU KOPUCTYBAHHI.

OPIEHTOBHMUI NMEPEJIIK IINTAHD,
IO BUHOCSATBCS HA ®AXOBE BCTYITHE BUIIPOBYBAHHSI

Teopist aBTOMaTHYHOTO KEPYBaHHS.

KepoBanuii 00’exkr. KepoBana BenunumHa. 3ajgaBaibHUM BIUIMB. 30yproBajbHUN
BIIMB.  Po3ysromxkenHs. KepyBanbHuil  mpHCTpiil. AJNTOPUTM  KEpyBaHHS.
KepyBanbauit BruuB. CiigkyBaibHI, CTaOLTI3yBaJIbHI, MPOTpaMHi, €KCTpeMallbHi,
caMOHAaJIaro/I>)KyBaH1, aJIallTUBHI CUCTEMHU aBTOMATHYHOTO KepyBaHHs. [login cuctem
ABTOMATHUYHOTO KEpyBaHHS B 3aJIEKHOCTI Bl MMEPEPUBYACTOCTI IX JAMHAMIYHHUX
XapaKTEePUCTUK (HETepepBHi, AUCKpeTHI (IMmynbcHI 1 1udpoBi) 1 peneiti). Tlomin
CHUCTEM aBTOMAaTHYHOI'O KEPyBaHHS B 3aJCKHOCTI BiJ JIHIMHOCTI pIBHSAHB, SKI
ONMUCYIOTh iX JUHAMIYHI XapakTEePUCTUKHU (JIiHINAHI 1 HeNiHINHHI). CTPYKTypHI CXeMU
CIIJIKYBJIbHHUX, CTAOLTI3yBaJbHUX, MPOTPAMHHUX 1 IHIIMX CHUCTEM aBTOMATHYHOTO
KepyBaHHs. YacoBi 1 mapameTpuyHi nmporpaMu KepyBaHHA. JIiHilHI (IpONOPLIHHAMN,
nudepeHIabHIN 1 IHTeTpaIbHHUM) 1 HemiHIWHI (QYHKI[IOHAIBHHUMA, JIOTTYHHMH,
ONTUMI3YIOUUH 1 TapaMeTpuyHuil) anropuT™Mu KepyBaHHs. CrocoOu iHeapu3arlii
nudepeHIliabHIX PIBHAHD (SKI OMHCYIOTh JWHAMIYHI XapaKTePUCTHUKUA CHUCTEM
ABTOMATUYHOTO KEpyBaHHS). 3amuc JiHEapu30BaHUX PIBHAHBb (SKi OMUCYIOTH
JTUHAMIYHI XapaKTePUCTUKH CUCTEM aBTOMATHYHOTO KepyBaHHsS). [lepeTBopeHHS
Jlannaca. Buznauennst ¢pynkiii nepenayi. Yacosi (mepexigHa, iIMOyJIbCHA) 1 YaCTOTHI
(ammumitynHo-yactotHa (AYX), dazo-uacrotHa (PUX), amruniTyaHo-(pa3zo-yacToTHa

(ADPUYX), miicha (JUX), ysBHa (YUX), norapudpmiuyna ammunitynaHa (JIAUX),
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norapudmiyna Pazoa (JIOUX)) xapakTepuCTUKH CHUCTEM aBTOMATUYHOTO
kepyBaHHs. [lociinoBHe 3’€HaHHS JIaHOK (YacOBI 1 YAaCTOTHI XapaKTEPUCTHKH).
[lapanensHe 3’€AHaHHS JIAHOK (YacOBl 1 YacCTOTHI XapaKTEPUCTUKH). 3yCTPIYHO-
napajieJibHe 3’€/IHaHHS JaHOK (YacoBl 1 YacTOTHI XapakTepucTuku). llepeHecenHs
TOYKH PO3TaTyKEHHS Yepes JIaHKY, IepEeHECEHHS CyMaTopa yepes JIaHKY, IepeHeCeHHS
TOYKH pO3Tally’>KE€HHS 4epe3 cymaTop 1 Tak aaii. [lociigoBHe 3’ €AHAHHS JaHOK (4acoBi
1 4acToTH1 XapaktepucTuku). [lapanenbHe 3’€lHaHHA JaHOK (YacoBl 1 YaCTOTHI
XapaKTEePUCTUKH). 3yCTpiUHO-TIapajeibHe 3’€AHAHHSA JIAaHOK (YacoBl 1 YacTOTHI
XapakTepucTUkh). llepeHeceHHs] TOYKHM pO3Tally’)KeHHs Yepe3 JIaHKy, MEpeHeCeHHS
cyMaTopa 4epe3 JIaHKY, TIePEHECEHHs TOUYKH PO3Traly)KEHHS 4epe3 CyMaTop 1 Tak Jali.
[TincunmroBanpHa nanka (AUX, ®UX, ADUX, JUX, YUX). AnepioguyHa jaHKa
(AUYX, ®UX, ADUYX, NUX, YUX). KonuBanbHa nanka (AUX, OUX, ADUX, NUX,
YUX). IarerpyBanpHa janka (AUX, ®UX, ADUX, NUX, YUX). IarerpyBanbpHa
anepiognyHa janka (AUYX, ®UX, AOUX, UX, YUX). JIudepeHiitoBaipHa JaHKa
(AYX, ®UYX, ADUX, JUX, YUX). HudepenmiroBaipHa anepioguyuna jgaHka (AUYX,
OUX, AOUYX, NUX, YUX). [Tpuknan criiikocTi. 3HMKar041 30yproBanHs. He30ypennii
1 30ypenuit pyx. CrilikicTh 10 JIsmyHOBy. BiTbHMI pyX CHCTEMU aBTOMAaTHYHOTO
kepyBaHHsI. Mexi crtiiikocti. Kputepii crifikocti. Kputepiit criiikocti Payca.
Kpurepiit critikocti ['ypBunig. CTIMKICTP CHCTEM aBTOMAaTHYHOTO KepyBaHHS,
XapaKTePUCTUYHE PIBHIHHS SKUX Ma€ TEepIIui, APYrui, TpeTidi abo dYeTBepTHi
nmopsiaok. Kpurepiit criiikocti MuxaiinoBa. Kpurepiii crifikocti HalikBicra. D-
pO30OUTTS  TUIONIMHMA  MapaMeTpiB  CHUCTEM  aBTOMAaTUYHOTO  KEpYBaHHS.
XapakTepucTHYHUM Komruiekc. OOnacTi CTIMKOCTI B IUIOMIMHI OJHOTO 1 JBOX
napaMeTpiB CUCTEM aBTOMAaTUYHOTO KepyBaHHA. BumaineHHs Mex obiacTteld CTIHKOCTI
CHUCTEM aBTOMATHYHOTO KepyBaHHs. CTIHKICTh CUCTEM aBTOMATHYHOTO KEPYBaHHS 3

PO3MOIUICHUMU TTapaMeTPaMH.

MikponpouecopHi Ta MporpamMHi 3aco0M aBTOMaTU3ALiI.

bynwoBa ¢ynkuisa. OcHoBHi joriudi pyHkiii. CrocoOu 3aBaaHHsa OynboBO1 (YHKIIII.

OYHKIIOHAIBHO TOBHI CUCTEMHU JIOrYHUX (QyHKuikd. ba3zuc mnoriuHoi ¢yHKII.
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JlockoHana 113’ FOHKTHBHA HOpMajibHa (hopma. JlocKoHaIa KOH IOHKTHBHA HOpMaJIbHA
¢opma. [loOynoBa AOCKOHANOi AM3 FOHKTUBHOI HOPMajibHOI (OopMU 1O TaOIMUIL
ictuHHOCTI. [ToOyn0Ba 1OCKOHAI01 KOH IOHKTUBHOT HOpPMalibHOI (popMU 1O TabiIHIIi
icTuHHOCTI. UMcioBe mpeacTaBiieHHs JoriyHoi QyHKiii. MiHiManbHa AU3’ IOHKTUBHA
HopMmasibHa (opma. MiHiManbHa KOH IOHKTHMBHAa HOopMmaibHa (popma. Kapra Kapho.
[ToOynoBa MiHIMaNbHOI U3 IOHKTUBHOI HOPMalbHOI (OPMH 32 JOMOMOTOI0 KapTH
Kapuo. Komb6inariitna noriuna cxema. HaBezniTe npukiag KoMOIHAIIHHOT JIOTTYHOT
cxemu. JlemmdpaTop Ta mpuHIKNI HOro poOOTH. MyNIBTHUIIIEKCOpP Ta MPHHIIMAI HOTO
po6otu. JleMyIbTUIIIEKCOp Ta MPUHIUI Horo podotu. Kommnapartop Ta mpuHIMI HOTO
poGotu. Tpurep Ta npuHMO Horo podoTu. Tunu Tpurepis. Jlorika po6oTu TpUrepis.
JIYMIBHHK Ta MPUHIMI HOTOo poboTH JIiYMIBHUK 1O MO0 n. PericTp Ta mpuHIHAI
fioro poGotu. Tumum pericTpiB. Mikpomnpolecop Ta MNPUHLIUI HOro poOOTH.
MIKpOKOHTpOJIep Ta MNPUHLHUII HOro poOOTH, BIAMIHHOCTI BiJ MIKPOIPOLIECOPY.
AmnapatHa yactuHa twiatdhopmu Arduino. Iligkmrouenus miatdopmu Arduino 1o
KOMIT 10Tepy Ta nporpamyBaHHs Ha Arduino. CtpykTypa Koy nporpam ajist Arduino.
CrinkyBanHs Arduino 3 30BHINIHIM CBITOM: MiJKIIOYEHHS CBITJIOMI0/iB, KHOIIOK,
dboTope3ucTopiB, TEPMOJATUMKIB Ta MpOrpaMu, IO 3a0e3MeUyl0Th IXHIO pOOOTY.
IMudposi Ta anamoromi curHamu npu podoti 3 Arduino. Ilupoko immyibcHa
MoayJsiis Ta ii BukopucTanHsa. CriikyBaHHS Arduino 3 KOMIT FOTEPOM — IIPHIOM,
nepenava iHdopmariiii. OCHOBHI apudMeTHUYHI Ta JIOT14HI omeparii mpu poOoTi 3
Arduino. Omneparopu mis moOyAoBH HUKIIYHUX anroputMmiB(Arduino). OyHKIis
KOpHCTYyBaya IpH mporpamyBanti Ha Arduino. Tumm naHux Ta ix 00J1acTh BUIAMOCTI
(Arduino). Cepsoapurys Ta po6ota 3 HuM. IlIuna 1°C: npu3HaueHHs Ta HiAKIIOYEHHS
1o wMmikporponecopy. IligkmodeHns 30BHimHIX Oibmiorek (Arduino). PoGora 3
OPUCTPOSIMU  aBTOMATHU3alil  KPOKOBUM JBUTYHOM, IIyJIBTOM JHUCTaHI[IITHOTO
KEepyBaHHS, CEMHCErMeHTHUM 1HaukaTopoMm, LCD nucmneeM, Ha npukiaai podotu 3

MiKponpoIiiecopHoro miatdgopmoro Arduino.



MogaesaoBaHHA i ONTUMI3allish CHCTEM KEPYBAHHS.

Marematnuna mojnens. OO’ektu onrtumizamii. Bapiamiiine uwcnenns. Mertoau
ontumizanii. MeToau JiHIKHOTO LIIOYHCEIBHOIO IPOrpaMyBaHHs. MeTo1 TUXOTOMII.
Meton 3onororo mepepizy. KanennapHe mianyBaHHs. OCHOBHI €Tanu MpOLECY
MozenmoBaHHsA. Cxema Mojeni 3a KJIaCUYHUM NMPUHIUIOM. OCHOBHI THIIM MOJEJIEH.
Knacudikaris mozaeneit o0'ekTiB kepyBanHs. O3Haku CKiIagHux cucteMm. Eranu
JOCIIPKEHHSI CKJIaJIHUX CUCTEM. 3aBJIaHHS PO3POOKH, MPOEKTYBAaHHS Ta €KCILTyaTalii

cknagHux cucteM. ['padiune po3B’si3aHHS 3ajay HENIHIMHOTO MporpamMyBaHHS.

3amayl MIATOTOBKM IUJIaHYBaHHS €KCHIEpUMEHTY.  BuMorm 10 mnpoeKkTyBaHHS
EKCIIEPUMEHTY. Perpeciiinuii  aHamis. Hopmanbuuii  po3noain. Kareropii
MaTEMaTUYHUX  MOJENeH. ['padbiune  mpejcTaBiAeHHS  CUMILIEKC-METOMY.

dopmarnizaiis 3aa4i onTUMizaiii. 3acTOCyBaHHS MAaTeMAaTHUYHOTO MPOrpaMyBaHHS.

Bumanku  3acTOCyBaHHS ~ CUMILICKC-METO.Y. Oco0nuBOCTI  HENIHIHHOTO
nporpamyBanHs.  @i3uuHME 3MicT TpamieHTa (yHkiii.  OCHOBHI 3aBAaHHS
ontumizamii. /luHamiuHe mMporpaMyBaHHSI. CroxacTHuHE MpPOTrpaMyBaHHS.

HerepminoBani moaeni. Craruuni mozeni. Teopis irop. 3acTocyBaHHS METOMY
Jlarpamxka. Bumoru 1o KpuTepiro onTUManbHOCTI. [IpUHINTIN CUCTEMHOTO MiTXOAY.
OCHOBHI BJIaCTHBOCTI KpHBOI HOpPMajabHOrO po3moaiury. TpaHcmopTHi 3amadi.
I'padiune mpeacraBieHHs Po3B’sA3aHHs 3ajadi JiHIMHOTO TporpamyBaHHs. LlinpoBa
dbyHKITIS Ta 00OMEXEHHS B 33Jlayax JIHIMHOTO MporpaMyBaHHsA. AJreOpaidHi METOIH
MEPETBOPEHHS CUCTEM PIBHSHB [JI BUPIMICHHS 3a/ad JIHIKHOTO MPOTrpaMyBaHHS.
AHamiTH4YHA 1HTEpHpeTalis cuMIuiekc-meromxy. KombOiHatopuuit meron. Merton
BiITHHAHHA. MeToa pO3B si3aHHA IUIOYHCENBHUX 3a7a4 3 JBOTYHUMH 3MIHHUMHU.
I'pangienTHI MeTomM pO3B’s3aHHS HENiHIMHMX 3amad. ['padiuHe mpeacTaBieHHS
TpaieHTHOTO METOMY pO3B’sA3aHHS HENIHIWHUX 3amad. Meron [ayca-3aiigens.

I'padiune mpencraBnenns metony ['ayca-3aiigens. AITOopuTM TPAaHCTIOPTHOI 3a4adi.

ABTOMATH3AIliSl TEXHOJOTIYHUX MPOLECIiB TA BAPOOHHUIITB.

OcHOBHI B1IOMOCTI MHpo mporpamoBaHuil joriyHuii koHtposiep IIJIK150 ¢ipmu

OBEH. Texuiuni xapakrepuctuku [1JIK150 ¢dipmu OBEH. Bynosa ITJIK150 ¢ipmu
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OBEH. Iliaxntouenns no IIJIK150 ¢ipmu OBEH BXinHHMX aHamoroBUX CHUTHAIIB.
Iligknrouenns go IUIK150 ¢ipmu OBEH BXigHMX JUCKPETHUX CUTHAJIB.
[Minknrouenns po IUJIK150 ¢ipmu OBEH BuxigHuX aHalOroBUX CUTHAIIB.
[Migknrouenns no [JIK150 ¢pipmu OBEH Buxinmuux guckpetHux curhaiiB. OCHOBHI
BiIOMOCTI mpo cepenosuine mporpamyBanHs CoDeSys. @yHkiii B cepenoBuiii
nporpamyBaHHs CoDeSys. ®dyHkIioHaIbHI OJOKM B CEpPEIOBUINI MPOrpamMyBaHHS
CoDeSys. Ilporpamu B cepepouii nporpamyBanHs CoDeSys. lii B cepemoBui
nporpamyBanHs CoDeSys. Pecypcu B cepenosuii nporpamyBanas CoDeSys.
bibniorexn B cepenoBuiii nporpamyBaHHs CoDeSys. Tunu naHux B cepenoBHUIII
nporpamyBanHsg CoDeSys. Bisyanizamii B cepenoBuii nporpamyBanHs CoDeSys.
Memnto cepenosuina nporpamyBanHsi CoDeSys. Ilanenb iHCTpyMEHTIB cepepoBHILA
nporpamyBanHs CoDeSys. OpranizaTop 00’€KTIB CEpeJOBHINA MPOrpaMyBaHHS
CoDeSys. Penaktopu mnporpaMHMX KOMIIOHEHTIB CEpElOBUIA MPOrpaMyBaHHS
CoDeSys. I'mo6anbHi 3MiHHI B cepenoButili nporpamyBanHs CoDeSys. Kondirypariis
TpUBOT B cepeaoBuili nporpamyBants CoDeSys. MeHemkep 010,110TeK B cepeI0BHUIIII
nporpamyBanHs CoDeSys. bopmxkypHan B cepenosuii nporpamyBanas CoDeSys.
Kondiryparis [JIK B cepenopuii nporpamyBanus CoDeSys. MeHemkep neperisny
B cepenosuii nporpamyBanHs CoDeSys. Koudirypamis 3amad B cepenoBHII
nporpamyBanHs CoDeSys. HanaromkenHs 1inpoBoi miaTGopMu B CepelOBHUIII
nporpamyBanHs CoDeSys. MeHemxkep mapameTpiB B CEpPEAOBHIILI MPOrpamMyBaHHS
CoDeSys. IIJIK-6pay3ep B cepenoBumi mnporpamyBadHs CoDeSys. Iludpose
TpacyBaHHs B cepeaoBuilli mporpamyBadas CoDeSys. 3aranbHi BiIOMOCT1 PO MOBY
nporpamyBanHs Instruction List (IL). d®opmaT iHCTpyKIiF MOBU MpOrpamMyBaHHS
Instruction List (IL). 3aranbni BimomocTi mpo MoBy nporpamyBanHs Structured Text
(ST). Oneparop muoxkuaroro Budbopy CASE moBu nporpamysanns Structured Text
(ST). Huxmmu WHILE 1 REPEAT moBu nporpamyBanus Structured Text (ST). Hukn
FOR wmoBu mporpamyBanns Structured Text (ST). IlepepuBanns irepartiii
oneparopamu EXIT i RETURN B moBi mporpamyBanns Structured Text (ST). 3aranpHi
BiZloMOCTI npo MoBYy mnporpamyBaHHs Sequential Function Chart (SFC). Kpoxku 1

nepexou B MoBi porpamyBanHs Sequential Function Chart (SFC). I1apanenbhi riiku
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1 ampTEepHATUBHI T'JIKM B MOBI mporpamyBaHHs Sequential Function Chart (SFC).
Cnpomiena SFC-cxema 1 crangaptHa SFC-cxema B MOB1 miporpamyBaHHst Sequential
Function Chart (SFC). 3aranpH1 BitoMocTi npo MoBy nporpamyBanHsi Function Block
Diagram (FBD). Mitku, nepexoau i mOBepHEHHS B MOBI mporpamyBanHs Function
Block Diagram (FBD). 3aranpHi BigomMocTi mpo MoBY mnporpamyBanHs Ladder
Diagram (LD). Jlanmrorn B moBi mporpamyBanus Ladder Diagram (LD). Pene i3
camoikcariero B MoBi nporpamyBanHs Ladder Diagram (LD). 3aranbhi BimoMocTi
npo MoBy mporpamyBaHHsi Continuous Function Chart (CFC). OcHOBHI eneMeHTU
moBH niporpamysanHs Continuous Function Chart (CFC). Tlopsiaok Bukonannst CFC-

CXCMHU.

4. CTPYKTYPA EK3AMEHAIIMHOI'O BLJIETY.

Ex3amenaryiinli OuleTH CKJIAQOArOThCA Ha 0a3l HABEIEHHUX BHUIIE ITUTAHbD.
Ex3amMenartiiinuii OineT ckimamaerbes 3 4 nuranb. [lepie muTaHHS — pO3paxyHKOBO-
aHaJiTH4YHE (3a/1a4a), Ipyre, TPETE Ta YeTBepTe — TeopeTudHi. KOHKpeTHUI mpuKia

€K3aMEHAIIHHOTO OLIeTy HaBEJICHO Y I0JaTKYy.

5. KPUTEPIi OLIIHKU BCTYITHOI'O BUITPOBYBAHHS HA OCBITHbO-
KBAJI®IKALUWHUN PIBEHb MATICTP

OriaroBanHA 3a1HCHIOETHC 32 200-0aJIbHOIO MIKAJIOKO.
[Tepme po3paxyHKoBO-aHATITUYHE TUTaHHS omiHIOeThes B 100 GaniB, apyre
TEOpeTUYHE MUTAHHS OIiHIOETHCS B 30 OamiB, TpeTe TeOpeTUYHE MTUTAHHS

OIIHIOETHCS B 35 OaiB, 4eTBEpTE TEOPETUYHE MTUTAHHS OIIHIOETHCS B 35 OariB.



IIIkajia OWiHIOBAHHS PO3PAXYHKOBO-AHAJITHYHOI0 3aBJaHHS (3a1a4i)

[IIkasa omiHIOBaHHSA

KpuTtepii oLiHOBaHHA

3amaul
[IpaBunbHMil ~ pO3B'A30K  3aBJaHHA 3  IOBHHUM
100 BUKJIQJICHHAM TIOPS/AKY PpO3B'I3KYy Ta TJIHOOKOIO
OOTpYHTOBaHICTIO ~ BHCHOBKIB 32  pe3yJIbTaTaMH
PO3paxyHKiB
[lpaBunbHUA  pO3B'SI30K  3aBAaHHS 3  HETMOBHUM
80 BUKJIQJICHHSAM TIOPSAJKY pO3B'A3Ky a00 HEJ0CTaTHBhO
TIIO0KOIO OOIpYHTOBAHICTIO ~ BHUCHOBKIB  3a
pe3ynbTaTaMHu po3paxyHKiB
60 HenoBHe BHKIageHHS TOPSIAKY PO3B'A3KY 3aBIaHHSA,
HasBHI HE3HAYHI apuPMETHYHI TIOMUIIKH, HEJOCTATHBO
OOTpYHTOBaHI BUCHOBKH 3a pe3yJIbTaTaMH PO3pPaxXyHKiB
Po3B's30k  3aBmaHHS 3 JIOMYIICHHSAM  KUIBKOX
40 apu(PMETUYHUX TTOMHJIOK 1 HEMOBHUM BHKJIAJICHHSIM
MOPSIIKY ~ PO3B'SI3Ky,  BIJICYTHICTh  BHCHOBKIB  3a
pe3ysbTaTaMH po3paxyHKiB
20 YacTkoBUM pO3B'SI30K 3aBIaHHS 3 HENPABUIBHUM
OOTpYHTYBaHHSAM MOPSAKY PO3B'SI3KY
0 3aBmaHHs HE pO3B'sI3aHO 200 PO3B'SI3aHO HE BIPHO

IIIkana ouiHIOBAHHS BiANOBieil HA MUTAHHA (TEOPETHUYHI MUTAHHA)

[IIxasa omiHIOBaHHA BIAMOBIAEH Ha

U TaHHS
KpuTtepii oninroBaHHS
apyre TpeTe YEeTBEPTE
MTATaHHS U TaHHS MTUTAHHS
[IpaBunpHa  BUYEpITHA BIANOBIOL HAa
MIOCTABIICHE 3allUTaHHS, MPOJIESMOHCTPOBAHO
30 35 35 MOOKI 3HAHHS TOHATIMHOTO amapary i
JITEpaTypHUX JKEPE, YMIHHS apryMEHTYBaTH
CBOIO BIIMOBI/Ib, HABEJICHO MPUKJIAIN
B ocHoBHOMY BiANOBiAHF Ha TOCTaBJICHE
25 30 30 NUTaHHS MpaBWIbHA, Aajié € HEeCYTTEBI
HETOYHOCTI
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BiamoBigs Ha MOCTaBIEHE MUTAHHS 3arajioM
HABEJICHO, aje He Mae€ TEPEKOHJIUBOL
apryMeHTalli  BIJIMNOBIJl, XapaKTEPUCTUKU
IIEBHUX 00'€KTIB

20 25 25

Binnmoine moka3ye  mocepeiHe  3HAHHSA
OCHOBHOTO MPOrPaMHOI0 Marepialy, MICTUTh
CYTTEBI OMUJIKA npu TpaKTyBaHH1
MOHSITIHHOTO arapary

10 15 15

BiamoBigs Ha 3anmUTaHHS HEMOBHA Ta MICTUTH
CYTT€B1 TOMWIKHU

0 0 0 Bianoines HenpaBmibHa a00 BIACYTHS

Daxosee ecmynne 6unpPoOOBYBAHHA BBANHCACMBCA BUMPUMAHUM, SIKIIIO
BCTYMHUK OTpuMaB He MeHiie 100 éanie. llpu upbomMy y BiIOMOCTI CTaBUTHCA
BIJIMOBI1/IHA o1liHKa 3a mkanoo ECTS, mio BianoBinae HabpaHiii BCTYITHUKOM KUTBKOCTI

OaJis.

BianoBigHicTh HIKAJ OI[IHOK AKOCTI 32CBOEHHS HABYAJBbHOI0 MaTepiaagy

O1igka 3a
HALlOHAJIBHOIO BigMiHHO noope 3270BLILHO He3a/10-
LIKAJIOKO BIJILHO
OuiHka B 0aiax 180-200 160-179 150-159 | 120-149 | 100-119 0-99
O11iHKa 32 MIKAJIOK
ECTS A B C D E F
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Jonatox A

[Tpuknan 3aBaaHHs Juisl paXxOBOrO BCTYITHOTO BUITPOOYBaHHS

) _ MIHICTEPCTBO OCBITH I HAYKH YKPAiHI/Iv .
KHNIBCBbKUU HALHIOHAJIBHUU YHIBEPCUTET TEXHOJIOI'IU TA IU3AUHY
KA®EJPA THOOPMAIIMHNUX TA KOMIPIOTEPHUX TEXHOJIOT'TA

3ATBEPIKYIO

PexTop
Isan T'PUILIEHKO

« » 2022 p.

3ABJAHHSA IS ®AXOBOT'O BCTYITHOT'O BUTTIPOBYBAHHS
JJIA 3100YTTH CTyNeHsl MaricTpa

31 CIemiaJILHOCTI: 151 ABTOoMAaTH3AIlSI TA KOMII’ IOTEPHO-IHTErPOBAHI T€XHOJIOTII

ocBiTHA mporpaMa «KoMmn’l0TepHO-iHTErpOBAaHi TEXHOJIOTIYHI MPOIIeCH TA BUPOOHHIITBA

BapianTt Ne XX

1. Jlinidiui (mponopuiiauii, TudepeHIiialbHuN 1 iIHTerpaibHuiA) 1 HeTiHIHHI () YHKIIIOHAILHUH, JTIOTTYHHH,
ONITHMI3YIOUHH 1 TapaMETPUIHHNA ) aITOPUTMH KEpyBaHHS.
[TobymyBaTi morapudMidyHy aMIDIITYJHO-YACTOTHY XapaKTEPUCTHKY JaHKH 3 TIepeIaTOUHOIO
(dhyHKIi€0
0,1p
W =
(P)= 50+ 1)(0,2p 1) (250 20)

2. TlobymoBa MiHIMAaJIbHOI 13’ FOHKTUBHOI HOPMAIBHOT (hOPMH 3a JJOIIOMOToro KapTi KapHo.

3. IlinpoBa ¢yHKIlisS Ta OOMEXKEHHS B 33/1a4aX JiHIHHOTO MPOrpamMyBaHHS.

4. Tigxmrouenns go [IJIK150 ¢pipmu OBEH BuXigHUX aHATOTOBUX CHTHAIIB.

3aTBepKeHO Ha 3acimaHHi kadeapu iHGOpMaLIHHUX Ta KOMIT IOTEPHUX TEXHOJOTIH
npoTtokon Ne8 Bin 23 Gepesns 2022 p.

3aB. kapeapu IKT Haranis IIMBUILIbKA
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