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BCTYII

OcsiTHRO-TIpOdeciiina mporpama «Komm roTepHO-1HTErpoBaH1 TEXHOJOT1YHI
MpoIleCH Ta BUPOOHUIITBA» BIMHOCUTHCA 10 crerianbHocTi G7 ABTOMaTH3alis,
KOMIT FOTEPHO-1HTErPpOBaH1 TEXHOJIOTIi Ta poboToTexHiKa. BCTym Ha HaBUaHHS IS
3100YyTTS CTYIICHS MaricTpa 3a I€I0 OCBITHHOIO MPOrPAMOI0 BiI0YyBAETHCS HA OCHOBI
HPK6 a60 HPK7 3 pi3nux cremniaabHOCTEH.

[IpuifoM BCTYNHUKIB NPOBOJUTHCS 3a pe3ysbTaTaMu (PaxoBOTO BCTYIMHOTO
icnuTy 1 BinOyBaTUMETbCd y (OpMI IMHUCBMOBOIO €K3aMEHy, SKUM Tmependavae
OI[IHIOBAHHS PIBHS MiATOTOBJICHOCTI BCTYITHUKA 10 3M00YTTS CTYMEHsS Maricrpa 3a
BUIIE3a3HAYCHOIO CTICIIAIBHICTIO.

3aBmaHHs 10 (axoBOro iICIHUTY BCTYIHUKIB JIJIS1 3I00YTTS OCBITHHOTO CTYIICHIO
MaricTp 3a OCBITHBOIWO Tmporpamoro «Komm’toTepHO-1HTETpOBaHI TEXHOJOT1YHI
IpoIiecH Ta BUPOOHMIITBa» 31 creriaabHocTi G7 ABTOMaTH3aIlisi, KOMI IOTEPHO-
IHTErpOBaHi TEXHOJIOT1I Ta pOOOTOTEXHIKA, CKJIAIal0ThCS 3 HACTYITHUX PO3/LIIB:

1)  Teopis aBTOMaTHYHOTO KEpYyBaHHS,
2)  MIKpOIIPOIIECOPHI Ta MPOrpaMHi 3aCO0M aBTOMATH3AIlIi;

3)  imeHTHikallisg, MOJCIIOBAHHS 1 ONTUMI3AIs TEXHOJIOTIYHUX 00’ €KTIB Ta
CUCTEM KepyBaHHS;

4) ABTOMATH3aIIIs TEXHOJIOTTYHUX MPOIIECIB Ta BUPOOHUIITB;

daxoBuii ICTIUT - 1€ KOMIUIEKCHE KBaTiikaiiitHe BUMPOOYBaHHS, METOIO SKOTO
€ TIepeBipKka 3HAaHb Ta NPAKTUYHUX HABUYOK BCTYNHHUKIB 3 JUCLMILIIH
(GbyHIaMEHTAJIbHOI Ta 3arajibHO-MIPOQECiiiHOT MiATOTOBKHU.

[lin vac miaroroBku a0 (axoBOro ICHUTY BCTYIMHUKAM PEKOMEHIYETHCS
03HAHOMUTHUCH 3 MIJAPYIYHUKAMU, HABYATbHUMHU TOCIOHMKAMU Ta 1HIIOIO CIIEH1aIbHOIO
PEKOMEHOBAHOIO JIITEPATYpPOIO, MPU HASBHOCTI KOHCHEKTIB JIEKI[IH MEpersiHyTH
BUBYCHUIN MaTepiall.

JUis 3100yTTsi @00 BIJHOBJEHHS HABHUYOK MPAKTUYHOI pOOOTH HEOOX1IHO
3aCBOITH METOJMYHI MaTepialid 10 BUKOHAHHS JaOOpaTOPHUX Ta MPAKTUYHUX POOOT,
IIPY HAsABHOCTI MEPETISHYTH PEe3yibTaTH BUKOHAHHS JIabopaTopHUX poOoT. Hikue
HaBeJCHI OCHOBHI MUTAHHS, 110 CKJIQJAIOTh 3MICT €K3aMeHaI[IHHUX OLIETIB 1 HOBUHHI
OyTH BUBYCHI CTyACHTaMU. J{0a€ThCS TAaKOXK MEPeIiK JTITEpaTypH, 3a JOIIOMOT OO SIKOT
MO>KHA CaMOCTIHHO 3aCBOITH MaTepiaj 3 TOCTABJICHUX MUTAHb.



OIINC OCHOBHHUX PO31JIIB

Teopis aBTOMaTUYHOrO YOPABIIHHS — JAHUCLUMIUIIHA, SIKa BHUBYA€ 3araljibHi
MPUHITMIN Ta METOJM KEPYyBaHHsS B TEXHIYHHMX CHUCTEMax. B pe3ynbTari BUBUEHHS
Teopii aBTOMAaTUYHOT'O YMPAaBIIHHS CTYJIEHT MOBUHEH 3HATH OCHOBHI KOHLEMMII Ta
OPUHLUNK TOOYIOBH CHCTEM aBTOMATUYHOTO PETyJIOBaHHSI Ta KEpyBaHHS,
MaTEeMaTUYHUHN amapar Teopii aBTOMATHUYHOTO YMPABIIHHS, METOAM aHali3y Ta
CUHTE3y CHUCTEM aBTOMATUYHOTO YMPAaBIIIHHS, BMITH CKJIaJaTH MaTEMaTU4YHI MOJEII
CUCTEM AaBTOMATUYHOI'O YIPABIIHHSA, 3[IMCHIOBATH aHali3 CTIAKOCTI Ta SKOCTI
ABTOMAaTUYHUX CHUCTEM, OOIPYHTOBAHO BUOUpATH CTPYKTYypy Ta CXEMHU CHCTEM
ABTOMATUYHOTO YMPABIiHHS, CHHTE3yBAaTH 3aKOHH Ta AJITOPUTMHU ONTHMAIBHOTO
YOPABIIHHS 00’ €EKTAMHU.

MikpomnpoliecopHi Ta MpOrpaMHi 3aco0M aBTOMAaTH3aIlll — AMCIUILIIHA, sKa
BUBYAa€ OCHOBU MIKPONPOLECOPHOI TEXHIKH, €JIEMEHTHOI 0a3u, apXiTeKTypu
MIKpOIIPOIIECOPIB, & TAKOXK MPOTrpaMyBaHHs, €KCILTyaTaIlil0 Ta IPUHIUIHN MO0y 10BU
MIKPOIIPOIIECOPHUX CHUCTEM Ha 0a3i ctaHmapTHuUX HabopiB Ta EOM mnpu po3B’s3aHi
3a1a4 aBToMartu3auii. B pe3ynbrari BUBYEHHS AUCHMIUTIHU «MIKpOIPOLECOPH] Ta
nporpaMHi 3acoOu» aBTOMAaTH3allii CTYJEHT MOBUHEH 3HATH apu(MeTH4H1, JIOT14HI,
CXEMOTEXHIYHI OCHOBU NOOYZOBH MIKPOIPOIIECOPHUX MPUCTPOIB, OCHOBU MOOYI0BU
Ta poOOTH MIKPOIPOLIECOPHUX MPUCTPOIB, MOBU MPOTPaMyBaHHsS, L0 JO3BOJISIOTH
IPAIIOBATH 3 MIKPONPOIECOPHUMHU MPUCTPOSIMH, IPUHLIUIU U 3aCO0U CIIOTyYEHHS Ta
B3a€MO/I1i MIKPOIIPOLIECOPHUX CHUCTEM 3 30BHILIHIMU TPUCTPOSMH.

MopentoBaHHsl 1 ONTUMI3allisi CUCTEM KEPYBaHHS — JUCIUIUTIHA, KA BUBYAE
CydyacHi  METOAU  JOCHIDKEHHS ~ KepoBaHUX  OO’€KTIB, 1[0  OMHUCYHOTHCS
JNETEPMIHOBAaHUMHU MOJEIISIMH 13 30CEPEIKEHUMH NTapaMeTpaMM, Teopii onTUMI3allli,
TEOpii ONTUMAJIBHUX IPOIIECiB. Y pe3ybTaTi BUBYCHHS 111€1 HABYATIbHOIT TUCIUILTIHU
CTY/JICHT TMOBWHEH 3HATU OCHOBHI THUIHU 3aJay, 10 BUHUKAIOTH MPHU ONTHUMI3aIlil
TeXHIYHUX OO0’ €KTIB, OCHOBHI THIIM MOJICJIEeH, IO 3aCTOCOBYIOTBCS IS OIKCY
TEXHIYHUX 00’€KTIB, OCHOBHY TEPMIHOJIOTIIO Ta BU3HAYEHHS B TEOPii MaTeMaTUIHOTO
IpOrpaMyBaHHs, KJIACMYHHMX 3a/a4 Ha €KCTPEMYyM, BaplalliHOIO YUCIEHHS, Teopli

JUHAMIYHOTO TIPOTPaMyBaHHs, TEOPil ONTUMAIBHUX MPOIIECIB.
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ABTOMAaTH3AIlisl TEXHOJIOTIYHUX IMPOIECIB Ta BUPOOHUIITB — AUCIUILIIHA, SKa
BUBYae poOoTy B cepenosumn CoDeSys ¢ipmu 3S (Smart Software Solutions). ¥
pe3yabTarTi BHUBYEHHS I[1€i HABYaJIbHOI JMUCIUIUIIHM CTYJIEHT TOBUHEH BMITHU
mpairoBaTd B cepenoBuilll nakera CoDeSys, mpoekTyBaTh HOBI Ta aHaTI3yBaTH BKeE
ICHYyI04l CHCTEMM aBTOMATH3allll LUISIXOM BIJOKPEMIIIOBAHHS B HHUX [EBHHX
CTPYKTYPHHX €JIEMEHTIB Ta CTBOPEHHS JJI LIMX €JIEMEHTIB BIAMOBIIHUX MOJIEICH,
ONTUMI3yBaTH CTBOPEHI MOJIENl 3 TOUYKH 30py PO3MIpIB, MIBUAKOIIi, 30BHIIIHHOTO
BUIJISITY Ta 3pYYHOCT] IPU KOPUCTYBAHHI.

[IpoekTyBaHHSI cHCTeM aBTOMATH3allli — IUCIUILIIHA, SKa BUBYAE 3acO0U
IMPOCKTYBaHHS CHUCTEM aBTOMAaTH3allii B TPOrPaMHOMY CEpEIOBHINI TaKeTa
BI3yaJIbHOT'O OJIOYHOTO IMITALIITHOrO MOoJentoBanH Simulink MaTreMaTHyHOroO Nakera
Matlab 2015b. V pe3yabTari BUBYCHHS Ii€] HABYAILHOT JUCIMILIIHU CTYICHT MOBUHCH
BMITH MpalOBaTH B CEPEAOBHILI IMAKETa BI3yaJIbHOIO OJOYHOTO IMITALIMHOIO
monenmoBanHss Simulink martematmunoro mnakera Matlab, mpoekTtyBaTH HOBI Ta
aHaI3yBaTH BXKE ICHYIOYl CHCTEMH aBTOMAaTH3allli IUIIXOM B1JIOKPEMJIIOBAHHS B HUX
NEBHUX CTPYKTYPHHX €JIEMEHTIB Ta CTBOPEHHS IS I[UX EJIEMEHTIB BiAMOBIIHUX
MOJIEJIeH, ONTHUMI3yBaTH CTBOPEHI MOJIeJl 3 TOYKH 30pYy pPO3MIpIB, MIBHAKOII,

30BHIIIHBOTO BUTJISY Ta 3pYYHOCTI IPU KOPUCTYBAHHI.

OPIEHTOBHM NEPEJIIK IINTAHD,

IO BUHOCSATBHCSA HA ®AXOBE BCTYIIHE BUIITPOBYBAHHS

Teopisi aBTOMATHYHOTO KEPYBAHHS.

KepoBanuii 06’ ext. KepoBana BennunHa. 3agaBaibHUM BIUIUB. 30yproBajibHUN
BIUIMB. Po3ysromxkenHsa. KepyBaiabHuil  mpuCTpiid.  ANFOpUTM  KEpyBaHHS.
KepyBanpuuii BrumB. CriiKkyBaiabHI, CTaOUII3yBajbHI, MPOTPaMHi, €KCTPEeMaJlbHI,
caMOHaJIaro/)KyBaHi, aJlaliTUBHI CUCTEMH aBTOMATUYHOTO KepyBaHHs. [loain cucrem
ABTOMATUYHOTO KEpPyBaHHA B 3aJEKHOCTI BiJ] MEPEPUBYACTOCTI IX JAMHAMIYHUX
XapaKTepUCTUK (HETepepBHi, AUCKpeTHI (iMImyibcHI 1 1udposi) 1 peneitni). [lomain
CUCTEM AaBTOMATHYHOI'O KEpPYBaHHS B 3aJIEKHOCTI Bl JIIHIKHOCTI PIBHSHB, SIKI

OMHCYIOTh iX JUHAMIYHI XapaKTePUCTUKU (JIHIMHI 1 HeMiHiiHI). CTPYKTYpHI CXeMHU
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CIIKYBaJIbHUX, CTaOLTI3yBaJIbHUX, MPOrPAMHHUX 1 IHIIMX CHCTEM AaBTOMATHYHOTO
KepyBaHHs. YacoBi 1 mapaMeTpHuHi nporpaMu KepyBaHHs. JIiHiiHI (IponopLiiiHuii,
mudepeHiadbHUi 1 1HTErpajibHUM) 1 HENiHIAHI ((PYHKUIOHAIBHUM, JIOTTYHHIM,
ONTUMI3YIOUUH 1 MapaMeTpUYHHUI) alropuTMHU KepyBaHHsA. CriocoOu JiHeapu3allii
mudepeHuiadbHUX pIBHSAHB (SIKI ONUCYIOTh AMHAMIYHI XapaKTEPUCTUKH CHCTEM
aBTOMATUYHOTO KEpyBaHHA). 3aluc JHEapu30BaHUX PIBHAHb (SKI OMUCYIOTH
JUHAMIYHI XapaKTEPUCTHUKUW CHUCTEM aBTOMAaTUYHOTO KepyBaHHsA). [lepeTBopeHHs
Jlarutaca. Buznauenns pyHkmii nepeaadi. Yacosi (mepexiaHa, iMIyJIbCHA) 1 4aCTOTHI
(ammumitygHo-yacTtoTHa (AUX), (azo-uactorHa (PUX), amrmmiTyaHO-(ha30-4acTOTHA
(ADPYX), miicna (JUX), ysua (YUX), nmorapudmiuna ammmitygHa (JIAUX),
norapudmiyna Pazoa (JIOUX)) xapakTepuCTUKH CHCTEM aBTOMATUYHOTO
kepyBaHHs. [locmigoBHe 3’€qHaHHS JIaHOK (YacoBl 1 YacCTOTHI XapaKTEPHUCTUKH).
[TapanenvHe 3’eAHaHHS JIAaHOK (YAacoOBl 1 YacCTOTHI XapaKTEPHUCTHKH). 3yCTPIYHO-
napajienbHe 3’€JIHaHHs JaHOK (YacoBl 1 4acTOTHI xapakrepucTtuku). [lepeHeceHHs
TOYKH PO3TAITY>KEHHS Yepe3 JIAaHKY, IEPEHECEHHsI CyMaTopa 4epes3 JIaHKY, IEPEHECEHHSI
TOYKHU PO3TATYKEHHSI uepe3 cymaTtop 1 Tak gani. [locnigoBHe 3’ € JHaHHS JTaHOK (4acoB1
1 9JacToTHI XapakTepuctuku). IlapanenbHe 3’€qHaHHS JIaHOK (YacoBl 1 YaCTOTHI
XapaKTepUCTUKHU). 3yCTpIUHO-MapajeabHe 3’€AHaHHSA JIAaHOK (4acoBl 1 4YacTOTHI
XapakTepucTuku). [lepeHeceHHsT TOYKM PO3TalyKeHHsI 4Yepe3 JIaHKY, IMePEeHECEeHHS
cymaropa uepes JaHKY, IEPEHECEHHs TOUKU PO3Tally>KeHHs Yepe3 CyMaTop 1 Tak Jaii.
[lincumoBanpHa nanka (AUX, ®OUX, ADOUX, JJUX, YUX). AnepioguyHa JlaHKa
(AUX, ®UX, ADUX, JUX, YUX). KonuBansHa nanka (AUX, ®UX, ADUX, JUX,
YUX). InterpyBanbha janka (AUYX, ®UX, AOUX, NUX, YVUX). [aTerpyBanbpHa
anepioanyna jganka (AUYX, ®UX, AOUX, UX, YUX). HudepeHniitoBaibHa JaHKa
(AUX, dUX, A®UX, JUX, YUX). JlubepeHuiroBaibHa anepioanyHa jianka (AYX,
OUX, ADUX, IUX, YUX). [Ipuknan criiikocTi. 3HuKaro4i 30yproBanHs. He30ypenuit
1 30ypenuii pyx. Criiikicte 1o JlsmyHoBy. BinbHHI pyX CHCTEMU aBTOMATHYHOTO
kepyBaHHs. Mexi crifikocti. Kputepii crifikocti. Kputepiit crifikocti Payca.
Kpurepiii criiikocti ['ypBunsg. CTIHKICTH CHUCTEM aBTOMATHYHOTO KEPYBaHHS,

XapaKTEpPUCTUYHE DIBHAHHS SKUX Ma€ TEpIINi, APYrui, TpeTid abo dYeTBEPTHid
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nopsiaok. Kputepiit crifikocti MuxaiinoBa. Kpurepiih critikocti HaiikBicra. D-
pO30OUTTS  IUIOMMHMA  TApaMeTpiB  CHUCTEM  aBTOMATHYHOTO  KEpPyBaHHS.
XapakTepucTuuauii KoMruiekc. OOxacTi CTIHKOCTI B IUIOMIKMHI OJHOTO 1 JIBOX
napamMeTpiB CUCTEM aBTOMAaTHUYHOTO KepyBaHHsS. BuaineHHss Mex obOnacTel CTIHKOCTI
CUCTEM aBTOMATUYHOTO KepyBaHHS. CTIWKICTh CUCTEM aBTOMATHYHOTO KEPYBaHHS 3

PO3IMOAUICHUMH ITapaMeTpamu.

MikponpouecopHi Ta mporpaMHi 3aco0M aBTOMaTH3aMLIl;

bynwoBa ¢ynkuis. OcHoBHI joriyHi ¢yHKii. Crocodu 3aBaaHHs OyJIbOBOT
¢ynkuii. OyHKIIIOHATBHO MOBHI CUCTEMHU JOTTYHUX (QyHKLIH. ba3zuc noriynoi pyHKii.
JlockoHasia 113’ FOHKTHBHA HOpMaibHa (hopma. JlockoHalla KOH FOHKTHBHA HOpMaJlbHA
dopma. IloOGymoBa mockoHanoi aW3 FOHKTUBHOI HOpMaibHOI (opMu mo Tabiuii
ictuHHOCTI. [ToOyn0Ba 1OCKOHAI01 KOH IOHKTUBHOI HOpMalibHO1 (hopMHU 1O TabIuUII
ictuHHOCTI. UncioBe mpeacTaBieHHs Joriynoi ¢yHkilii. MiHiManbHa 113’ IOHKTUBHA
HOpManbHa (opma. MiHiManbHa KOH IOHKTHBHaA HOpMmaibHa ¢gopma. Kapra Kapho.
[ToOynoBa MIHIMAJIBHOI U3 FOHKTUBHOI HOPMaJIbHOI (JOPMHU 3a JOMOMOTIOK KapTH
Kapno. Kom6inariiina moriuda cxema. HaBenith mpukiag KOMOIHAIIHHOT JIOT1YHOT
cxemu. [emmdparop Ta npuHUMI Horo podoTu. MylbTUIIIEKCOP Ta MPUHLIMIT HOTO
poboTu. JleMynbTHILIEKCOp Ta MPUHIUII HOTo poboTr. KommnapaTop Ta mpuHIUI 0T0
po6otu. Tpurep ta npunIun oro po6oTu. Tumnu Tpurepis. Jlorika poOOTH TPUTEPIB.
JIlYMJIBHUK Ta NPUHUMI HOro poOoTH JIIUMIBHUK 1O MOAYI IO N. PericTp Ta npuHIMI
roro pobGotu. Tumum pericTpiB. Mikpompoiecop Ta MNPUHIUI HOro pPOOOTH.
MiKpOKOHTpOJIEp Ta MPUHLUIN HOro poOOTH, BIAMIHHOCTI B1JI MIKPOIPOILIECOPY.
AnapatHa yactuHa minatgopmu Arduino. ITigkmrouenns miardgopmu Arduino 10
KOMIT F0Tepy Ta mporpamyBanHs Ha Arduino. CTpykTypa koay nporpam it Arduino.
CrninkyBanHsi Arduino 3 30BHIIIHIM CBITOM: MIiAKJIIOUYEHHS CBITJIOJAIOAIB, KHOTOK,
dboTOpe3ncTopiB, TEPMOAATUYMKIB Ta MPOTPaMHU, IO 3a0€3MEUyIOTh IXHIO POOOTY.
udpori Ta ananorosi curaam npu poooti 3 Arduino. [lIupoko iMmyiibcHa MOYJIAIIIS
Ta 11 BukopuctanHs. CriikyBaHHs Arduino 3 KOMIT'IOTEpOM — MIpHiioM, Tepeaaya

ianpopmartii. OcHoBHI apudmeTHyHi Ta JIOTiUHI omeparii mpu podoti 3 Arduino.
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Omneparopu s moOya10BU MUKITYHUX anropuTMiB(Arduino). dyHkiis kopucTyBada
npu nporpamyBaHHi Ha Arduino. Tunu gaHux Ta ix o0nacte BUAUMOCTI (Arduino).
Cepsoasuryn Ta poGora 3 HuM. llluna I°C: npusHadeHHs Ta IIAKIIOYEHHS 0
Mikpomnporiecopy. IligkmtodenHss 3oBHImHIX 0107110Tek  (Arduino). PoGorta 3
NPUCTPOSIMA ~ aBTOMAaTH3aIlii KPOKOBUM JIBUTYHOM, ITyJbTOM JHUCTaHIIHHOTO
KepyBaHHs, CEMUCErMEeHTHUM iHauKaropoM, LCD mucrnieem, Ha mpukiaai podoTu 3

MiKporpoiecopHoro miardopmoro Arduino.

InenTudikanisa, MogeJIOBaHHA i onTUMIi3allisi TEXHOJIOTIYHUX 00’€KTIB Ta
CHCTeM KepyBaHHA.

Marematuuna moaenb. O0’extu ontumizailii. Bapianiiine unciends. Meroau
ontumizaiii. MeToau JiHIHHOTO MIJIOYHCEIBHOTO MTporpaMyBaHHs. MeTo 1 TUX0TOMii.
Meron 3onortoro mnepepidy. Kanengapue miianyBanHs. OCHOBHI €Tanyd MPOILECY
MozentoBaHHsA. Cxema MOJienl 3a KJIAaCUYHUM MpUHIUIOM. OCHOBHI TUIM MOJENEH.
Knacudikaris momaeneir o0'ekTiB kepyBaHHSA. O3HakM CKIQJIHHX cucTeM. Ertamm
JOCIIIJIKEHHS CKJIAHUX CUCTEM. 3aBJaHHs PO3POOKU, MTPOECKTYBaHHS Ta €KCILTyaTallii
CKIIagHUX cucteM. ['padiune po3B’s3aHHs 3a]]a4 HEJIHIKHOTO MpOrpaMyBaHHsl. 3a1a4i
MIJrOTOBKH TUTAHYBAHHS €KCIEPUMEHTY. BUMOTU 10 MPOEKTYyBaHHS €KCIIEPUMEHTY.
Perpeciitnuii ananiz. Hopmansuuii posnonut. Karteropii mareMaTMuHHX MOJIENEH.
I'padiune mpencraBieHHs cumiuiekc-merony. dopmamizaiis 3amadi omTHMI3alii.
3acTOoCyBaHHS MaTeMAaTHUYHOTO MPOTpaMyBaHHs. Bumaaku 3aCTOCYBaHHSI CUMILICKC-
mMeToxy. OcoOnuBOCTI HeNmiHIHHOTO mporpamyBaHHA. DI3MUHUN 3MICT TpajieHTa
dbyukiii. OCHOBHI 3aBAaHHs onTuMizalli. JluHamiuyne nporpamyBaHHs. CTOXaCTHUYHE
nporpamyBaHHs. JlerepminoBani wmoxeni. Cratuuyni  wmogneni. Teopis  irop.
3actocyBanHsa MeTonay Jlarpanka. Bumoru 1o kputepito ontuMaibHOCTI. [IpunHnmmm
CUCTEMHOTO Tiaxoay. OCHOBHI BJIACTHBOCTI KPUBOI HOPMAJbHOTO PO3MOJILIY.
TpancnoptHi 3agaui. ['padiune npenctaBieHHS pPO3B’A3aHHS 3a4adl JIHIKHOTO
nporpamyBaHHs. [linboBa ¢yHKIisT Ta OOMEXeHHS B 3agadax JIHIHHOTO
nporpamyBaHHs. AnreOpaiuyHi METOIU EPETBOPEHHS CUCTEM PIBHSHb JUIsl BUPIILIEHHS

3a/a4y JIHIMHOrO MporpaMyBaHHA. AHAJIITHYHA IHTEPIpPETALsl CUMIUIEKC-METONY.
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KomGinatopanit meton. Meton BiaTMHAHHSI. MeTon PO3B SI3aHHS IIIOYUCETHHUX
3a/1a4 3 ABOTYHMMH 3MIHHUMU. ['pajiieHTHI METOJIM PO3B’sI3aHHA HENIHIMHUX 3a]ad.
I'padiune mpencraBiaeHHS TPAIIEHTHOIO METOAY pO3B’S3aHHSA HENIHIMHUX 3a]ad.
Meron "ayca-3aiinens. I'padiune npencraBienus Mmetony ['ayca-3aiiaens. Anroputm

TPaHCHOPTHOT 3ajaui.

ABTOMATH3AIlisl TEXHOJOTTYHUX MPOIEeCiB Ta BUPOOHUITB.

OcHOBHI BiIOMOCTI mpo nporpamoBani joriddi koHtposepu (ITJIK). Texuiuni
xapakrepuctuku [TJIK. bynosa ITJIK. ITigkmtouenus o IJIK BXimHMX aHAnOroBHUX
curHaniiB. [ligkmouenns no [TJIK BxigHux auckpeTHuX curHamiB. [ligkmtodeHHS 10
[JIK BuxigHux ananoroBux curHaiiB. [ligkmouenns no [IJIK BuximHux quckpeTHUX
cur"aiiB. OCHOBHI BIJJOMOCTI Ipo cepenoBuiiie nporpamyBanus CoDeSys. dyHkIIii B
cepenoBuili mnporpamyBanHs CoDeSys. @yHKIIOHAIbHI OJIOKM B CEPEIOBHIII
nporpamyBanHsi CoDeSys. [Iporpamu B cepenosuiii nporpamyBanns CoDeSys. lii B
cepenoBuil nporpamyBanHs CoDeSys. Pecypcu B cepenoBwiii mporpaMmyBaHHS
CoDeSys. bibnioteku B cepenosuili mnporpamyBanHHss CoDeSys. Tunu panux B
cepenoBuiil nporpamyBanHs CoDeSys. Bizyamizaiiii B cepenoBuiill nporpaMmyBaHHs
CoDeSys. Menw cepenoBuiia nporpamyBadHsi CoDeSys. [lanens iHCTpyMEHTIB
cepenoBuiia nporpamyBaHHsi CoDeSys. Opranizatop 00’€KTiB cepeoBHUIa
nporpamyBadHs CoDeSys. Pemaktopu mnporpaMHuUX KOMIIOHEHTIB CEpEIOBHINA
nporpamyBaHHs CoDeSys. ['mo0GanpHi 3MiIHHI B CEpEJOBUIIl MPOrpaMyBaHHS
CoDeSys. Kondirypariis TpuBor B cepeaouiii nmporpamyBards CoDeSys. Menemxep
610moTek B cepeaoBuili mnporpamyBaHHs CoDeSys. bopTxypHan B cepenoBHIIi
nporpamyBanHs CoDeSys. Kondirypauis IIJIK B cepemoBuili mnporpaMmyBaHHS
CoDeSys. Menemxkep mepernsagy B cepenoBuinl mnporpamyBanHs CoDeSys.
Kondirypamis 3amau B cepenoBuii nporpamyBanHs CoDeSys. HamnaromkeHHs
mipoBoi  twiatropmu B cepeposuimni mporpamyBanHs CoDeSys. Menemxep
napameTpiB B cepeaonuii mporpamyBaHHsi CoDeSys. T1JIK-6pay3ep B cepengoBuiii
nporpamyBaHHs CoDeSys. LludpoBe TpacyBaHHS B cepelOBMUIl MPOrpaMyBaHHS

CoDeSys. 3arampHi BIAOMOCTI Ipo MOBY mporpamyBaHHs Instruction List (IL).
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dopmat 1HCTpyKIIiil MoBH nporpamyBanHs Instruction List (IL). 3aranpHi BimoMocTi
npo MoBy mnporpamyBaHHs Structured Text (ST). Omeparop MHOXXMHHOTO BUOOpY
CASE mosu nporpamyBanns Structured Text (ST). Huxnu WHILE 1 REPEAT moBu
nporpamyBanHs Structured Text (ST). Ilukn FOR mMoBu nporpamysanns Structured
Text (ST). IlepepuBanns itepamiii omeparopamu EXIT i RETURN B wMmoBi
nporpamyBanHs Structured Text (ST). 3aranbHi BiJOMOCTI PO MOBY MPOTPaMyBaHHS
Sequential Function Chart (SFC). Kpoku 1 mepexoau B MOB1 NpOTrpamMyBaHHS
Sequential Function Chart (SFC). [TapanenbHi TUIKH 1 aJIbTepHATUBHI TUIKH B MOBI
nporpamyBadHs Sequential Function Chart (SFC). Cnpomena SFC-cxema i
cranaaptHa SFC-cxema B MoBi nporpamyBanHs Sequential Function Chart (SFC).
3aranpHl B1AOMOCTI mpo MoBY mporpamyBaHHs Function Block Diagram (FBD).
Mirtku, nepexoau 1 moBepHEHHs B MoB1 mporpamyBaHHsi Function Block Diagram
(FBD). 3aranbhi BimoMocTi mpo MoBy mnporpamyBanHa Ladder Diagram (LD).
Jlanmroru B mMoBi nporpamyBanHs Ladder Diagram (LD). Pene i3 camodikcarii€ro B
MoBi mnporpamyBaHHs Ladder Diagram (LD). 3arambhHi BiIOMOCTI PO MOBY
nporpamyBadHs Continuous Function Chart (CFC). OcHOBHI eneMEHTH MOBH

nporpamyBanHsi Continuous Function Chart (CFC). [Topsinok Bukonanus CFC-cxemu.

4. CTPYKTYPA EK3AMEHAIIMHOT O BLJIETY.
Ex3amenarniiini OlneTH CKJIAQMAOTHCI Ha 0a3l HAaBEIECHUX BHIIE ITUTAHb.
Ex3amenauiiinuii 0u1er ckianaerscs 3 4 nutanb. [lepuie nutaHHs — po3paxyHKOBO-
aHajiTH4YHE (3a7a4a), IpyTe, TPETE Ta YeTBEPTE — TeopeTudHl. KOHKpeTHM mpuKIa

eK3aMeHal1iHOro O11eTy HaBEJIEHO Y JOJIaTKY.

5. KPUTEPII OHIHKH ®AXOBOI'O ICIIUTY HA OCBITHBO-
KBAJI®IKAIIHHUM PIBEHb MATICTP

OminroBanHs 371HcHIOETHCS 32 200-6anbHot0 1Kasnor. [lepiie po3paxyHkoBo-
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aHaJIITUYHE TWUTaHHS oOmiHeThess B 100 OamiB, apyre TeopeTUYHE NUTAHHS

o1liHO€eThCs B 30 OaltiB, TpETE TEOPETUYHE MUTAHHS OI[IHIOETHCS B 35 OalliB, YETBEPTE

TEOPETUYHE MTUTAHHS OIIHIOEThCS B 35 OariB.

IIIkaJia OUiHIOBAHHS PO3PAXYHKOBO-aHAJITHYHOIO 3aBIaHHA (3a1a4i)

[IIkana omiHOBaHHSI

Kputepii oLiHIOBaHHS

3a7a4l
[IpaBuiibHMI  PO3B'SI30K  3aBAaHHA 3  IOBHUM

100 BUKJIAJICHHAM TOPSIIKY PO3B'SI3Ky Ta TIJIMOOKOIO
OOIpYHTOBAHICTIO  BHCHOBKIB  3a  pe3yJbTaTaMH
PO3paxyHKIB
[IpaBuiibHMI  PO3B'SI30K  3aBJAaHHA 3  HEMNOBHUM

80 BUKJIQJCHHSIM TOPSIKY PpO3B'sI3Ky ab0 HEIOCTaTHBO
TJIUO0KOIO OOTPYHTOBAHICTIO ~ BHCHOBKIB  3a
pe3ysbTaTaMu pO3paxyHKiB

60 HenoBre BuKIaneHHs NOpPANKY PpO3B'A3KY 3aBIaHHS,
HasIBHI HE3HAYHI apuU(PMETHUHI TOMUIIKU, HEJOCTATHHO
OOIrpyHTOBaHI BUCHOBKH 3a PE3yJIbTaTaMU pPO3pPaxyHKiB
Po3B'ss30k  3aBmaHHS 3 JONYIICHHSM  KUIBKOX

40 apu(PMETUYHUX MOMUJIOK 1 HENOBHUM BHUKIIAJIEHHAM
MOPSAKY  PO3B'SI3KY,  BIICYTHICTH  BHCHOBKIB  3a
pe3yibTaTaMu pO3paxyHKiB

20 YacTkoBHM pO3B'A30K 3aBAAHHA 3 HENPABUIBHUM
OOIPYHTYBAHHSM TMOPSIIKY PO3B'SI3KY

0 3aBaHHS HE PO3B'sA3aHO 200 PO3B'I3aHO HE BIPHO
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IlIkana ouiHlOBaHHA BiANOBigell HA MUTAHHSA (TEOPETUYHI MUTAHHA)

[IIkasa omiHIOBaHHS BIAIIOBIIEH

Ha IMIUTaHHA

Kpurepii omiHtOBaHHS

Jpyre TpeTe YeTBEpTE
MMUTAHHS | IUTAHHA | [ATAHHSA
[IpaBwipbHa BUYEpITHA BiAMOBIIb HA IMOCTABJICHE
3aMUTaHHs, IPOJEMOHCTPOBAHO MIIMOOKI 3HAHHS
30 35 35 MOHATIHHOTO amapary 1 JiTepaTypHUX JDKEpe,
YMIHHS apIYMEHTYBaTH CBOIO BIIIOBI1b, HABEJIEHO
TIPUKJIAIH
o5 30 30 B ocHoBHOMY BiJIOBi/Ib Ha MOCTABJIEHE MUTAHHS
IpaBUJIbHA, aJIe € HECYTTEB1 HETOYHOCTI
BiamoBsine Ha IOCTaBiI€HE NHATAHHSA 3arajaoM
20 25 25 HaBEJICHO, aJIe HEe Ma€ MEePEKOHIINBOI apryMeHTAaIll i
BIJINOBI/1, XapaKTEePUCTUKU MEBHUX 00'€KTIB
Bianoiae mokasye mocepeiHe 3HaHHS OCHOBHOTO
10 15 15 OpOorpaMHOro  Marepiaidy, MICTUTh  CYTTEBI
NOMMJIKH MPU TPAKTyBaHH1 NOHSTIAHOIO anapary
5 5 5 BignoBigh Ha 3amuTaHHA HEIOBHA Ta MICTHUTH
CYTTEB1 TOMUJIKU
0 0 0 BiamoBinp HenpaBuiibHA 200 BiACYTHS

Daxoee ecmynHe eunpoﬁoeyeaulm searcaemsvbCa  6UMPUMAHUM,

SAKIIO

BCTYITHUK OTpuMaB He MeHie 100 6anie. Ilpu 11boMy y BiJIOMOCTI CTaBUTBHCS

Bi/IMOBIAHA OIliHKa 3a mKanoo ECTS, 110 BianoBiiae HabpaHiil BCTYITHUKOM K1JIbKOCTI

OaJiB.

BianoBigHicTh HIKaJ OHIHOK SKOCTi 32CBOCHHSI HABYAJIBLHOI0 MaTepiajy

Origka 3a
HALIOHAJIBLHOIO BigMiHHO noope 3a10BIJILHO He3a/10-
LIKAJIOXO BiJILHO
Owinka B Oaitax 180-200 160-179 150-159 | 120-149 | 100-119 0-99
O1iHKa 3a IIKAJIOK
ECTS A B C D E F
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Honatok A

[Ipuknaz 3aBaanHHs 11l PaxoBOTO ICIIUTY

) _ MIHICTEPCTBO OCBITH I HAYKH YKPAiHI/IU .
KHIBCbKUY HAHIOHAJIBHAW YHIBEPCUTET TEXHOJIOI'IA TA TA3AUHY
KA®EJIPA IHOOPMAIIMHUX TA KOMII'IOTEPHUX TEXHOJIOTI'TA

3ATBEP/XKYIO
Pexrop
Isan 'PUIIIEHKO
« » 2025 p.

3ABJAHHA JJISA ®AXOBOI'O ICIIMTY

JJISE 3100YTTH CTylNeHsl MaricTpa
3i cmeniajibHOCTI: G7 ABTOMaTH3AllisA, KOMIT’ IOTEPHO-IHTErPOBaHi TEXHOJIOrII Ta POOOTOTEXHIKA
ocBiTHA mporpama «KoMn’10TepHO-iHTErpOBaHi TEXHOJIOTIYHI MPOIIECH TA BUPOOHUIITBAY

»
BapianT Ne XX

1. JlinidiHi (mponopuiiHui, TudepeHianbHui 1 IHTerpaNbHuii) 1 HeMiHIHHI (YHKIIOHATBHIMA, TOTTYHHH,
ONITUMI3YIOUHH 1 MapaMeTPUIHUI) arOpUTMH KEPYBaHHS.
IToOymyBaTi morapudMidyHy aMIDIITYTHO-YaCTOTHY XapaKTEepPUCTHKY JaHKA 3 TIepeaaTOYHOI0
¢byHKLiEIO
0,1p
W =
(P)= 503020 +1) (259 +0)

2. IloOymoBa MiHiMaIpHOT T3 FOHKTUBHOT HOpMaIbHOT (hopmu 3a gormomMororo kaptu KapHo.

3. LinpoBa ¢dyHKIIiS Ta 0OMEXEHHS B 3a7a4ax JiHIIHOTO porpaMyBaHHS.

4. TIligxmouends no ITJIK BUXigHUX aHAJIOTOBHX CUTHAIIB.

3aTBepa:keHo Ha 3acifaHHi kadeapu iHpopManiiHUX Ta KOMII’OTEPHUX TEXHOJIOTIH
nporokoJ Ne9 Bin 07 6epesns 2025 p.

3aB. kadgenpu IKT pou. Bnaguciasa CKIJJAH
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