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BCTYII

[Iporpama HaB4anbHOI AUCHMILTIHM «MOJENIOBaHHS Ta ONTHMI3allisl CUCTEM KepyBaHHS»
CKJIaJieHa BIMOBITHO JI0 OCBITHHO-IPOGECIHHOT MPOrpaMH IMiATOTOBKH «ABTOMATH3aIlis Ta
KOMIT'FOTEPHO-IHTEIPOBaHI TEXHOJIOTII»

JIPYTUi (MaricTepchbKii)
(Ha3Ba piBHSA BUIIOI OCBITH)

cnerianbHOCTI G7 ABTOMAaTH3AIlIs, KOMIT'FOTEPHO-IHTEIPOBAHI TEXHOJIOTIi Ta pOOOTOTEXHIKA

cnernianizanmii

1. Onuc HaBYaAJIbLHOI AUCHHUILIIHA

1.1. MeTa BUKIIaJaHHg HaBYAJIbHOI JUCIIAILUTIHU

MeTo10 BUBYECHHS JUCHUIUTIHUA € (OPMYBAHHS Y CTY/ACHTIB 3HaHb CY4aCHUX METOAMYHHUX
OCHOB TMMOOY/TIOBH MOJIeJIEH CUCTEM aBTOMAaTHUYHOTO YIPaBJIiHHSA, IHCTPYMEHTAJILHUX 3ac00iB Ma-
TEMAaTUYHOI'0O MOACIIIOBaAHHA CUCTCM, pOBKpI/ITTH quaCHHX HayKOBI/IX KOHLIGHI_[iP'I, IIOHATH Ta Ma-
TEeMAaTUYHUX METOJMIB ONTHUMI3allii, HaJaHHSI CTyJIEHTaM HEOOXITHOTO OOCATY TEOPETUUHHUX
3HAHb Ta HpaKTI/I‘IHI/IX HaBHUYOK B ranysi MAaTEMAaTU4YHOT'O MOJICIIFOBAHHA Ta OHTI/IMi3aLIﬁ CKJ1aa-

HUX CHUCTEM Ha OCHOBI IIMPOKOTO 3aCTOCYBaHHsS 3aCO0IB Cy4acHOi OOYHMCIIIOBAIBHOT TEXHIKH.
3HaHHs, oJIepKaHl MPHU BUBYCHHI JUCIMIUTIHY, CIIPUSIOTH PO3BUTKY TBOPYOTO MiAXOAY CTY/CH-
TiB A0 BUBYUCHHSA Ta YAOCKOHAJICHHS CKJIAAHUX CUCTCM aBTOMATHUYHOI'O praBHiHHH, H06y1[013a-
HUX Ha OCHOBI 3aCTOCYBaHHS Cy4acHOI OOYMCIIIOBAIBHOI TEXHIKM Ta MAaTeMAaTHYHOTO 3a0e3rie-
YCHHA.

1.2. OcHOBHI 3aBJIaHHS BUBYEHHS JIUCLUIUIIHHA.

1. OsnaliomieHHS 3 OCHOBAMHU MaT€MaTUIHOTO MOJICTTIOBAHHS CUCTEM:

o BuBYeHHS METOIIB MOJEIIOBAaHHS JIHIHHNX 1 HETIHIMHUX IUHAMIYHUX CUCTEM Ta
IPOIIECIB, 110 BUKOPUCTOBYIOTHCS y cepi aBTOMATH3AILII].

o @®opMyBaHHS HABUYOK MOOYIOBH MaTEMAaTHYHUX MOJCIICH /ISl aHATI3y ITOBEIiH-
KU KEPOBAaHUX CHUCTEM.

2. OmnaHyBaHHS METOJaMHU ONTHUMI3aIlii:

e BuBdYeHHsI METO/IB 1 ANMTOPUTMIB ONTUMI3aIlii, K1 TO3BOJISIFOTH 3HAXOAUTH OTITH-
MaJIbHI PIIICHHS B CHCTEMax YIPaBJIiHHS, [0 CTOCYIOTHCS PECYPCO- Ta €HEPro3-
OepekeHHs1, MiHIMi3alii yacy abo BUTpaT.

e Po3poOka ayiropuT™iB AJIs1 ONTUMI3AIlT TapaMETPIB CUCTEM KEPyBaHHS 3 METOIO
MiBUIICHHS iX €()EKTUBHOCTI.

3. MopuentoBaHHS 1 ONTUMI3AIII 32 JOTIOMOTOI0 TIPOTPAMHOTO 3a0€3IeUeHHS:

e Buxopucranus cepenosuma MATLAB/Simulink mist MmogentoBasHs, onTUMi3aIlii
Ta aHaJi3y CUCTEM KepyBaHHS.

e Po3pobka Mozenel pealbHUX CUCTEM 1 ONTUMI3ALlis X poOOTH At BUPILICHHS
NPaKTUYHHX 3a/1a4 aBTOMaTH3aIlil.

4. PO3BUTOK MPAaKTUYHUX HABUYOK MPOCKTYBAHHS CUCTEM KEPYBaHHS:

o [IpakTHyHe 3acTOCyBaHHS TEOPETUYHHUX 3HAHB y MPOIIECI PO3POOKU CHCTEM
yIpaBIliHHA, SKi 320€3Me4YyI0Th ONTUMabHe (PYHKI[IOHYBaHHS TEXHIYHUX Ta TEX-
HOJIOTTYHUX 00'€KTiB.

o BukoHaHHS IHAMBINYaJbHUX 1 TPYMOBUX MPOEKTIB 3 MOJEIIOBAHHS Ta ONTUMI3a-
11 cUCTeM KepyBaHHsI IJIs1 pEJIbHUX 1HXKCHEPHUX 3a71a4.

5. PO3BUTOK KPUTUYHOT'O MUCJICHHS T4 HABUYOK JTOCIIIKCHHS:



e CTuMyJIIOBaHHS CTYJAEHTIB IO CAMOCTIMHOTO TOCTIKEHHS Ta aHaJi3y Cy4acHUX
MIIXO/IIB 1 TEXHOJIOTIH y MOJICTFOBaHHI i ONTHUMI3aIlii CHCTEM yIpPaBIIiHHS.

1.3. KisIbKiCTh KpeIuTIB

4
1.4. 3aranpHa KigbKICTh TOAUH
120
1.5. XapakTeprucTrka HaBUAIbHOI JUCIUILTIHA
O060B’s13K0Ba
Jlenna ¢opma HaBuaHHS | 3aoyHa (qucTaHmiitaa) hopMa HaBYAHHS
Pix migroroBxu
1-it | 1-it
Cemectp
2-it | 2-it
Jlexii
22 roj,. | 6 ron.
[TpakTHU4Hi, CEMIHAPCHKi 3aHATTS
10 ron. | 2 ron.
JlaGopaTopHi 3aHATTS
TOJI. | TOJI.
CamocriiftHa po6oTa
88 rox. | 112 ron.
y TOMY YHUCJII 1HJAWBIyaJbHI 3aBJaHHS
TOJ.

1.6. Ilepenik KOMIIETEHTHOCTEH, 110 GOPMY€E TaHa JUCLIUILTIHA

3K1 3gatHicTh MPOBEIEHHS JHOCHTIKEHB HA BiAMOBIJHOMY PiBHI.

3K3 3natHicTh 10 aOCTPAaKTHOTO MHUCJICHHS, aHAJTI3y Ta CHHTE3Y.

O®K?2. 3gaTHICTh MPOCKTYBATH Ta BIPOBAIKYBATH BUCOKOHA/IIWHI CUCTEMH aBTOMAaTH3a-
1ii Ta IX MPUKIaIHE MpOTrpaMHe 3a0e3MeueHHs, I peari3anii GyHKIIH YIpaBIiHHS Ta OMpaIlto-
BaHHs iH(OpMAIii, 3MIHCHIOBATH 3aXUCT MPaB IHTEIEKTYAIbHOI BIACHOCTI Ha HOBI MPOEKTHI Ta
IH)KEHEpH1 PillleHHS

®K3. 3aaTHICTH 3aCTOCOBYBATH METOIM MOJICITFOBAHHS Ta ONTUMI3AIlT JIJIS JTOCIIIKESHHS
Ta MABUIIEHHS €()EKTUBHOCTI CHUCTEM 1 MPOIECIB KEPYBaHHS CKJIAJHUMH TEXHOJIOTIYHHUMHU Ta
Oprafi3aiiifHO-TeXHIYHUMHU 00’ EKTaMH.

®K6. 31aTHICTS 3aCTOCOBYBATH CyYacHI METOJIM TE€OPii aBTOMAaTUYHOTO KEpYyBaHHS ISt
pPO3pO0IICHHST aBTOMATH30BAHUX CHCTEM YIPABIIHHS TEXHOJIOTIYHUMHU MPOIIECAMU Ta 00’ EKTaMH.

®K7. 3maTHICTh 3aCTOCOBYBATH CIICIliali30BaHEe IMporpamMHe 3a0e3nedeHHs Ta MupoBi
TEXHOJIOTIT ISl PO3B’SI3aHHS CKJIATHUX 3a7a4 1 mpobiemM aBToMaTH3allii Ta KOMI FOTEpPHO-
IHTETPOBAHUX TEXHOJIOTIH.

1.7. Tlepemnik pe3yabTaTiB HaBYaHHS, 10 HOPMYE TaHa JUCITUTIITIHA

[TPHO3. 3acTrocoByBaTH criemiaiizoBaHi KOHIIETITYalbHI 3HAHHS, IO BKJIIOYAIOTh CyYacHi
HAYKOBIi 3700yTKH, a TaKOXK KPUTUYHE OCMUCIICHHSI CydacHUX MpoOieM y cdepi aBTomMaTH3allii
Ta KOMIT FOTE€PHO-IHTEIPOBAHUX TEXHOJOTINA JUIsl PO3B’sI3yBaHHSA CKJIAJHUX 3a/1a4d mpodeciitHol
JUSIIBHOCTI.
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[TPHO4. 3acTocoByBaTH Cy4acHi MigXOIH 1 METOM MOJCIIOBAHHS Ta ONMTHUMI3AIIT I J10-
CIIIJDKEHHSI Ta CTBOPEHHsI €()EeKTUBHUX CHCTEM aBTOMAaTH3allii CKIQAHUMH TEXHOJIOTTYHUMH Ta
Oprafi3amifHO-TeXHIYHUMHU 00’ EKTaMH.

[TPHOS. 3acTocoByBaTu cy4acHi MareMaTU4Hi METOIA, METOAM TEOPii aBTOMATHYHOTO Ke-
pyBaHHsI, TeOpii HAIIHHOCTI Ta CHCTEMHOIO aHaNi3y IJs JOCTIKEHHS Ta CTBOPEHHS CHUCTEM
aBTOMAaTH3aIlll CKJIAJIHIMH TEXHOJIOTIYHUMH Ta OpraHi3alliiHO-TeXHIYHUMH 00’ €KTaMu, Kioepdi-
3UYHHX BHPOOHHIITB.

[TPH10. Po3po0asTi 1 BUKOPUCTOBYBATH CIICIiali30BaHe MPOrpaMHe 3a0e3MeUeHHs Ta
u(ppoOBl TEXHOJOTIi JUIsi CTBOPEHHS CHUCTEM aBTOMATH3allii CKJIAJHUMHU OpraHi3aiiiHo-
TeXHIYHUMHU 00’ €KTamu, MpoeCiiHO BOJOIITH CIEIiaTbHUMU MPOTPAMHUMHU 3aCO0aMH.

1.8. IIpepexBizutu: CTyAeHT MOBUHEH BOJIOJITH 0a30BUMH 3HAHHSMHU 3 MAaTEeMaTHKHU, T€O-
pii aBTOMaTHYHOTO KEpyBaHHS, MPOrpaMyBaHHS Ta KOMIT IOTEPHUX TEXHOJIOTiH, HAOyTUMU Mif
Yac MiITOTOBKHU 3a OCBITHIM piBHEM «0OakanaBp». JJig yCmIIHOTO 3aCBOEHHSI JUCITUILIIHU HEOO-
X1/IHI TaKO 3HAHHS, OTPUMaHi i/l Yac BUBYECHHS AUCLUILIIH MEPIIOT0 CEMECTPY MaricTpaTypu -
«[IporpamyBanHs Ta UM(POBI TEXHOJOTIi B aBTOMAaTU30BaHUX CHUCTEMaX KepyBaHH» Ta «Cy-
YacHI METOAM Ta AJITOPUTMU CHUCTEM aBTOMATMYHOTO KepyBaHHs». 3700yBay MOBUHEH YMITH
OyIyBaTH Ta aHAJII3yBaTH MAaTEMAaTHYHI MOJIETI JTWHAMIYHUX CHCTEM, MPOBOIUTH ONTHUMI3AIIIO
napamMeTpiB KepyBaHHS i3 BUKOPUCTAHHSM CyYaCHHX MPOTPaMHUX 3aco0iB 1 METOMIB JOCIi-
JOKSHHS.

2. TeMaTHYHUM IIJIAH HABYAJBLHOI JHCIUILIIHA

Po30in 1. MonentoBaHHS CUCTEM KEPYBaHHS
Tema 1. MonentoBaHHS SIK HAYKOBH IPUHOM.

OcHoBHI TOHATTS 1 BU3HaueHHs. Knacudikaris moneneit. MareMaTnyHe MOJICITIOBaHHS: II1TI
MaTeMaTHYHOTO MOJEIIOBAHHS, BUMOTH JI0 MaTeMaTHYHOI MOJeNli; eTalmu MaTeMaTUYHOTO MO-
JIeTIOBaHHS; Kilacu(Dikalliss MaTeMaTHYHUX MOJICIIEH.

Tema 2. MatematuuHi MoJieni y (hopMi 3BUYaHUX JU(PEPEHIIMHNUX PIBHSIHD

O6umacri 3actocyBanHs. bazosi monsTrs. [Ipukinamu GpopmyBanus moneneii. Meroauka ckia-
JaHHA JU(epeHIiaTbHUX PIBHAHb CUCTEMH aBTOMATHYHOTO YIPABIiHHA. 3anmuc audepeHIiaib-
HUX PIBHSHB B omepartopHiii Gopmi. PimeHHss MmaTeMaTHIHUX Mojieel y Kiaci 3BUYaiHUX H-
(epeHIiitHuX piBHAHB. MeTOU pillIeHHS MaTeMaTUYHUX MOJENeH y Ki1aci 3BU4aifHuX JudepeH-
[IHHUX PIBHAHB. SIKICHE TOCIIPKEHHS TMHAMIYHUX CUCTEM METO0M (Ha30BO1 TIIOITUHHU.

Tema 3. [letepMiHOBaHI 1 CTOXaCTUYHI MaTeMaTUYHI MOEITi
bazosi monsrts. JIBa migxoau 1o MoaentoBaHHs ¢izuaHuX cucteM. OCHOBHI IMOBIpHICHI Xa-
PaKTepUCTHKH BUIAIAKOBOTO npoiecy. OcoOIMBOCTI MOAETIOBAHHS BHITaJJKOBOTO IPOILIECY.
Tema 4. MatemaTnyHi Mozeni y popMi repeaBaabHUX GYHKITIH
bazogi noustrs. [lepenaBanbhi GpyHkIii. ExemMenTapHi TUIIOBI TaHKU TUHAMIYHUX CHCTEM.
Tema 5. MaTemMaTU4Hi MOJIeJIi y POCTOPI CTaHIB

OCHOBHI BU3HAYEHHS Ta MOHATTA. PiBHSHHS cTaHy. PiBHSHHS CTaHy y CTaHIapTHiN Gopmi.
Po3B’s13aHHS piBHSIHBL CTaHY: PO3B’SI3aHHS OJTHOPITHUX PIBHSHB CTaHy; PO3B’sS3aHHS HEOIHOPII-
HUX PIBHSHBb CTaHy. BU3Ha4eHHs epexiTHOi MaTpHIll CTaHy CTAlliOHAPHOT JIIHIHHOI CUCTEMHU.

Tema 6. MaTeMaTH4H1 MOJIEJII CHCTEM Y YaCcOBIii Ta YaCTOTHIN 00J1acTIX

MaremaTHuHi MOZEJi y 4acoBOi o0yacTi: mepexifgHa (yHKIIis; IMITyJIbCHA MepexiHa QpyHK-
1iss. MareMaTuyHi MOJIeII Y 9acTOTHIM 00J1acTi.

Tema 7. MaTemMaTu4Hi MOJIENI CUCTEM YIPABIIHHS 3 MPYKHUMHU 3B’ I3KaMH

bararomacoBi cuctemu ynpaBimiHHS MeXaHi3MiB Tigiiomy. bararomacoBa cuctemMu ympasiiH-
HS MEXaHi3MOM TMepeMilieHHs. PosramykeHi po3paxyHKOBI MeXaHI4HI cCXeMH. MaremMaTuyHi
MojeNi 0araToMacoBOi CHCTEMH YIPABIIHHS MEXaHI3MOM TMIIHOMY CKHUIIOBOI MigiManmbHOL
YCTAHOBKH.



Po30in 2. OntuMizallisi CHCTEM KepyBaHHS
Tema 1. 3aranbHa XapaKTEPUCTHKA 3aBAaHb 1 METO/IIB ONITUMAIILHOTO YIIPABITIHHS
OcHoBHI MOHATTA 1 BuzHaueHHs. Kputepii ontumanbHOCTi. OOMEXEHHS KOOPAWHAT Ta Kpa-
HoBi yMmoBU. KepoBaHICTh Ta CIOCTEPEKIUBICTh CTAIllOHApPHHUX JiHIHHUX cucteM. Dopmyito-
BaHHSI 3a/1a41 ONITUMAJILHOTO KepyBaHHSA. MEeTOAM JOCIIKEHHS ONITUMAIIbHIX CHCTEM.
Tema 2. MeTonu KIIaCHYHOTO BaplalliiHOTO YHUCICHHS
3araipHa TIOCTAaHOBKA 3a/lavi 1 OCHOBHI BU3HaueHHsS. Bapiamis ¢yskiionana. Exctpemym
dynkionana. Hainpocrima 3amagya Bapiariiinoro yucienss. PiBusanas Eitnepa. @ynkmionanu,
10 3aJIeXKHUTh B/l CTApUIMX MOXiNHUX. 3ajadya Ha eKCTPEMYM i3 pyxoMuMHu Mexamu. [locraTHi
yMoBH ekcTpemymy. [lone excrpemaneit. YmoBa Sko06i. Bapiartiifai 3a1a4ui Ha yMOBHUHN €KCTpe-
MyM. [3onepumeTpuyHi BapiamiiiHi 3a1adi.
Tema 3. Ilpunnun makcumymy JI. C. [loHTpsAriHa B TEOPil ONTUMAIBHOTO YIIPABIIHHS
[Tonepenni 3ayBaxkeHHA. OCHOBHI MOJOXEHHS MPUHIUIY MakcuMyMmy. IIpuHIMn Makcumy-
My JI.C.IloHTpsiriHa B 3a1a4i po mBHAKOAII0. ONTUMaIbHE 32 MIBUIKOIEI0 KEPYBAHHS JIIHIM-
HUMH 00'ekTamu. TeopeMa mpo 7 -iHTepBaliB. 3ajada 3 0OMEXeHHsIM Ha (Da30Bi KOOpPAMHATH.
[TpuHIMIT MaKCUMYMY JUISl 3AMKHYTUX CHUCTEM, ONITUMAJIbHUX 3a IIBUIKO/IEIO.
Tema 4. MeTton TMHAMIYHOTO IPOTPaMyBaHHS
[Mpunuun ontumanbHOCTi. ONTHMaNbHE YIOPABIIHHS TUCKPETHUMH cucTeMamMu. OnTuManb-
HE YIpaBliHHA B Oe3MepepBHUX CHCTEMaX: 3ajaua 3 (JiIkCOBAHUM YacOM 1 BUIBHUM KiHIIEM Tpae-
KTOpIii; 3a7a4a 3 3aKpilUICHUM KIHIIEM TPA€EKTOPii 1 BUILHUM YacoM; 3ajlada Mpo MaKCHUMaIbHY
mBHAKOAI0. CHHTE3 ONTUMAIILHOTO PEryNATopa Ui JiHIHHUX CHCTEMH: CHHTE3 ONTUMAJILHOTO
perynaropa cTaHy; 3ajiadya npo peryyisarop BUXOay.
Tema 5. CuHTE3 ONTUMAIBHUX CUCTEM aBTOMATHYHOTO YIPABIIHHS 32 IHTEIpAIbHUM
KBaJIpaTUYHUM KpUTEPiEM
CuHTE3 ONTUMAILHOTO HECTAIlIOHAPHOTO JIiHIHHOTO peryisTopa craHy. CHHTE3 ONTHMailb-
HOTO CTaIllOHAPHOTO JIIHIMHOTO peryisaTopa craHy. CHHTE3 CTOXaCTUYHHUX JIHIWHUX ONTHMAaJIb-
HUX CHCTEM NpHu MOBHIH iHpopmanii mpo craH. CHHTE3 CTOXaCTUYHHUX ONTHUMAIbHUX CHUCTEM
YIOpaBIiHHSA TpHU HEMoBHIN iH(opmarllii nmpo ctan. CtoxacTuyHa JiHIHHA ONTUMalIbHA CHCTEMa
yIpaBIliHHS NpU HenmoBHIN iHpopmauii. [Ipuanun po3aineHHs. CUHTE3 ONTUMANIBHOI JTiHIHHOT
JTUCKPETHOI CUCTEMH IPU KBaJpaTUYHOMY Kputepii. CToxacThuyHa oNnTUMAalbHA JIiHIHHA TUCKpe-
THa cHUCTeMa 3a MOoBHOI iH(opmarii npo cran. CroxacTWyHa JiHiiHAa ONTHUMalbHA JUCKPETHA
CHCTEMa 3a HEeTOBHOI iH(popMaIlii mpo CTaH.

3. CTpyKTypa HABYAJIBHOI JUCUMILIIHA

Ha3su po3aimis i KinekicTe ronua
TEM JeHHa opma 3a04Ha Gopma
yChOTO y TOMY YHCJT yChOTO y TOMY 9HUCIT
a1 | n | nab. | iHa. | c.p. a1 | o | 7al. | iHA. | c.p.
1 2 3 14| 5 6 7 8 9 |10 11 | 12 | 13
Po3nin 1. MogentoBaHHs cUCTEM KEPYBAaHHS
Tema 1. Monento- | 7 1 6 8 0,5 7,5

BaHHS SIK HAyKO-
BUI NIPUIIOM

Tema 2. Marema- | 8 1 7 9 0,25 8,75
TUYHI MOJIeITI Y
dbopmi 3BUUAHUX
T epeHIIIITHIX
PiBHSIHB

Tema 3. [lerepmi- | 9 2 7 9 0,25 8,75
HOBaHI 1 cToXac-




THYHI MaTEMaTHY-
Hi Mozel

Tema 4. Marema-
TUYHI MOJIEIN Y
dbopmi nepenaBa-
THHUX QYHKIIN

0,5

7,5

Tema 5. Martema-
TUYHI MOJIEIN Y
MPOCTOPi CTaHIB

0,5

8,5

Tema 6. Marema-
THYHI MOJIENI CHC-
TEM Y 4acoBiii Ta
YacTOTHIH o0Jac-
TAX

0,5

7,5

Tema 7. Marema-
THYHI MOJEII CHC-
TEM YIpPaBIIHHSA 3
IPYKHUMHI

3B’ SI3KaMH

10

0,5

7,5

Pazom 3a po3ainom
1

60

10

44

60

56

Po3ain

2. OnTuMizanlis CUCTEM KepyBaHHS

Tema 1. Onrumi-
3ar(isi CUCTEM Ke-

pyBaHHs

12

10

12

0,5

11,5

Tema 2. Metonu
KJIACUYHOT'O Bapi-
ariifHOT O YHCJIEH-
Hs

12

12

11

Tema 3. Ilpunnun
MaKCHUMyMy

JI. C. IlonTpsrina
B TEOPii onTUMa-
JHHOTO YIpPaBJIiH-
Hsl

12

10

12

0,5

11,5

Tema 4. MeTon
JTUHAMIYHOTO TIPO-
rpaMyBaHHS

12

10

12

0,5

11,5

Tema 5. Cunres
ONTUMATFHUX CHUC-
TEM aBTOMATUYHO-
T'O YIpaBIiHHA 32
IHTEeTpATbHIM
KBaJIpATHYHUM
KpUTEpiEM

12

12

0,5

10,5

Pazowm 3a po3ainom
2

60

12

44

60

56

Ycnoro
roIuH

120

22

10

88

120

112




4. TeMM NPAKTHYHUX 3AHATH

Ne Hazpa temu KinbkicTb
3/m TOJIUH
1 MopentoBaHHS TBOMAacOBOi JTBOKOHTYPHOI CHCTEMH TiJIETIIOT0 PETYJI0- 2

BaHHS MBUAKOCTI enexTponpusory TII-/1

2 | MonentoBaHHSI TPHOXMACOBO1 JBOKOHTYPHOI CHUCTEMH TIJUIETIIOTO pery- 2
JIFOBAHHS MBUAKOCTI enexkTponpusoay TII-/1

3 MopentoBaHHS TPHOXMACOBOI TPHOXKOHTYPHOI CHCTEMH ITi/IJIETJIONO pe- 1
T'YJIOBaHHS MIBUJKOCTI eleKTporpuBoy I'-J]

4 | CuHTE3 ONTUMAJIBHOI CUCTEMHU aBTOMATHYHOTO YIPABIIHHS MO IHTErpa- 2
JHLHOMY KBaJ[paTHUYHOMY KpUTepito sikocTi. CHHTE3 ONTUMAILHOTO JIiHIN-

HOTO peryisiTopa

5 | CuHTe3 onTUMAaNIbHOI CHCTEMH AaBTOMATHYHOTO YIIPABIIHHS IO IHTErpa- 2
JBHOMY KBaJIpaTUYHOMY KpHUTepito skocTi. CHHTE3 ONTHUMAalbHOTO CIIO-
cTepirada

6 | CuHTe3 oNTUMANIbHOI CHCTEMH AaBTOMAaTHYHOTO YIIPABIIHHS IO IHTErpa- 1
JBHOMY KBaJpaTUYHOMY KpuTepito sikocTi. CHHTE3 ONTUMAaIbHOTO KOM-
neHcaropa
Pazom 10

5. 3aBnanus st caMoCTiiiHOT podoTa
Ne . AV KinbkicTb
Buau, 3mict camocTiiiHOT po60TH
3/m TOJIUH

1 MopentoBaHHs SIK HAYKOBUM IPUIOM. 6
PoGota 3 koHcnekToM sekuiil. PoOota 3 HaB4anmbHOIO JiTeparyporo. Bu-
KOHAHHS 3aBJIaHb JIJIs1 CAMOCTIHHOT poOOTH Ha CalTI JUCTAHIIIMHOI OCBITH

2 | MarematuyHi Mozeni y ¢popMi 3BUYaAHHUX TUPEPEHITIIHUX PIBHSIHb. 7
PoGota 3 koHcnekToM sekuiid. Pobota 3 HaB4anmbHOIO JiTeparyporo. Bu-
KOHAHHS 3aBJIaHb JIJIs1 CAaMOCTIHHOT pOOOTH Ha CalTI JUCTAHIIIMHOI OCBITH

3 JleTepmiHOBaHI 1 CTOXaCTUYHI MaTeMAaTHYHI MOJIEINI. 7
PoGota 3 koHcnekToM sekuiid. Pobota 3 HaB4anmbHOIO JiTeparyporo. Bu-
KOHAHHS 3aBJIaHb JIJIs1 CAMOCTIHOT pOOOTH HA CalTI TUCTAHIIHHOI OCBITH

4 | MaremaTtuyHi Mozeni y popmi nepegaBaabHUX (QYHKIIN. 7
Po6ora 3 koHcnekTom nekitiid. PoGoTa 3 HaBuanbHOIO JiTepaTyporo. Bu-
KOHAHHS 3aBJaHb JUI CAMOCTIHHOT poOOTH Ha CalTi JUCTAHIIITHOI OCBITH

5 | MaremaTtu4Hi MoJieNi y IPOCTOP1 CTaHiB. 7
Po6ora 3 koHCcniekToM JNiekiiii. Po6oTa 3 HaB4anbHOMW JiTeparyporo. [lia-
TOTOBKA JI0 MPAKTUYHHUX 3aHATh. BUKOHAHHS 3aBJaHb ISl CAaMOCTIHHOL
poOOTH Ha CalTI JUCTAHITIHHOT OCBITH.

6 | MaremaTu4Hi MOJIeNi CUCTEM y YacOBiil Ta 4aCTOTHiM 00IacTAX. 8
Po6ora 3 koHcnekTom nekitiid. PoGoTa 3 HaBuanpHOIO JiTepaTyporo. Bu-
KOHAHHA 3aBJIaHb JJIs1 CAMOCTIHHOI poOOTH Ha CalfTi AMCTaHLIWHOI OCBi-

TH.
7 | MaTtemaTu4HI MOJIEJi CUCTEM YINPABIIHHS 3 IPYKHUMH 3B’ I3KaMU 2

PoGota 3 xoHcmiekToM Jiekiid. PoboTa 3 HaBuanbHOIO JiTeparypoto. [1ia-
TOTOBKA JI0 NMPAaKTHYHUX 3aHATh. BUKOHAHHS 3aBJaHb JUIS CAMOCTIHHOT
poOOTH Ha CaliTi TUCTAHIIITHOI OCBITH.




8 | Onrumizailist CUCTEM KepyBaHHSI. 10
PoGota 3 koHcnekToM Jsekuiid. Pobota 3 HaB4anmbHOIO JiTeparyporo. Bu-
KOHAHHS 3aBJIaHb JJII CAMOCTIMHOI pOoOOTH Ha CaMTI AMCTAHIIIHOT OCBI-
TH.

9 Metoau KJIaCMYHOTO BapialifHOTO YHCIICHHS. 8
PoGota 3 koHcnekToM sekuiid. Pobota 3 HaB4anmbHOIO JiTeparyporo. Bu-
KOHAHHS 3aBJIaHb JJII CAMOCTIMHOI poOOTH Ha CAMTI AMCTAHIIIHHOI OCBI-
TH.

10 | Ilpuanun makcumymy JI. C. [TonTpsiriHa B Teopii ONTUMAILHOTO YIIPaB- 10
JIHHS.

Po6ora 3 koHcnekTom nekitiid. PoGoTa 3 HaBuanpHOIO JiTepaTyporo. Bu-
KOHAHHA 3aBJIaHb JJISl CAMOCTIHHOT poOOTH Ha CalTi AMCTaHLIHHOI OCBITH

11 | MeTon tuHaMiyHOTO IPOTpaMyBaHHS 10
Po6ora 3 koHcnekTom nekitiid. Po6oTa 3 HaBuanpHOIO JiTepaTyporo. Bu-
KOHAaHHA 3aBJIaHb JJIsl CAMOCTiIHHOI poOOTH Ha CalfTi AUCTaHLIWHOI OCBi-
TH.

12 | CuHTe3 ONTUMAIBFHUX CHCTEM aBTOMATHYHOTO YIPABIIIHHS 32 IHTETpalib- 6
HUM KBaJIpaTUYHUM KPHUTEPIEM.

PoGota 3 xoHcniekToM Jiekiid. PoboTa 3 HaBuanbHOIO JiTeparypoto. [1in-
TOTOBKA JI0 NMPAaKTUYHHUX 3aHATb. BUKOHAHHS 3aBlaHb A CAMOCTIHHOL
poOOTH Ha CaliTi TUCTAHIIITHOI OCBITH.

Pazom 88

6. InquBinyajabHi 3aBIaHHSA
He nepenbaueno HaBYaIbHUM TUTAHOM
7. MeToau HABYAHHSA

[TosicHIOBaTBHO-UTIOCTPATUBHUH, PEMPOAYKTUBHUM, YaCTKOBO-TIONTYKOBHM, JTOCIITHUIIb-
KHiA, TPOOJIEMHOTO BUKIIAY; CIOBECHI, HA0YHI, TPAKTUYHI; aHalli3, CHHTE3, I1HIYKIIis, TeTyKILis;
aKTHBHI MeToaM (AUCKYCii Ta nebaTH, METOJ KEHCIB), IHTepaKTUBHI MeTOIU (1IHTEPAKTHUBHI JIEK-
11ii, MO3KOBI IITYPMH, IHTEPAKTUBHI CUMYJIALIT), TPOEKTHI METOH (IIPOEKTHE HaBUAHHS, METOJ
MIPOEKTIB); METOAM TUCTAHIIIITHOTO HAaBYaHHSI.

8. MeToau KOHTPO.I10

Tlomoynuii Konmpoab — yCHE Ta MICbMOBE ONUTYBAHHS, €KCIIPEC-ONUTYBaHHS, KOHTPO-
JbHI pOOOTH, TECTYBAHHSI, OLIHKA MPAKTUYHUX HABUYOK, MEpeBipKa 3aBlaHb JUIsl CaMOCTIHHOI
po0OOTH, KEMC-METO ], KOMIT FOTEPHI CUMYJIALIII.
1liocymkosuii KOHMpPOIL — €K3aMEH.
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9. Cxema HapaxyBaHH# 0aJyiB

[ToTouHMi KOHTPOJIB, CAMOCTiiiHA PoO0Ta, IHAMBINyaJIbHI 3aBJAHHS
KonTponbna
6ota, mepen- | Pa- Exsa- Cyma
Po3nin 1 Po3nin 2 po ’ MEH
OaveHa HaBYa- | 30M
JHHUM IJIAHOM
T1 | T2 | T3 | T4 | TS | T6 | T7 |T1| T2 | T3 | T4 | TS
331333 414 3|3 3|44 20 60 | 40 | 100
T1, T2 ... — TemMu po3iiiB

Jns momycKy A0 CKIaAaHHs ITiJICYMKOBOTO KOHTPOJIIO (3alliky, abo ek3aMeHy) 37100yBad

BUIIOi OCBITH MOBHWHEH HaOpatu He MeHme 20 OamiB 3 HABYAIBHOI JUCIMILTIHY ITiJI 9ac MOTOY-
HOTO KOHTPOJII0, CAMOCTIHHOT pOOOTH, 1HAUBIAYaTbHOTO 3aBAaHHS.

Kpurepii oniHIOBaHHSA HABYAJIBbHUX J0CATHEHb

Ixana ouniHIOBaHHSA

Oriuka
Cyma 6aniB 33 BCI BUJIM HABYATBHOT TisIIbHO- [ JUTS IBOPIBHEBOT
CT1 IIPOTATOM CEMECTPY pup IIKAJTH OLHIO-
[IKAJIH OL[IHIOBAHHS
BaHHSA
90 - 100 BIJIMIHHO
70-89 noope 3apaxoBaHO
50-69 3aI0BLIILHO
1-49 HE3aI0BIIBHO HE 3apaxoBaHO

10. PexomenjgoBaHa Jiiteparypa

OcHoBHa
MonenroBaHHs €EKTPOMEXaHIYHUX CUCTeM : HaBd. mociOHuk / B. I1. l{okix [Ta iH.]. - Kui
: Kongnop, 2024. - 204 c.
Komm’torepHe mMozentoBaHHs mpolueciB i cucreM. Metoau ontumizauii [Enekrponnuii pe-
cypc] : miapyd. mis 3100yBaviB cTyneHs OakamaBpa 3a CHEIialbHICTIO «ABTOMATH3AIlI Ta
KOMIT IOT€pPHO-IHTEIPOBaHI TEXHOJIOTii», OCBITHBO-TIpo(. mporp. «Komm’ioTepHO- iHTErpo-
BaHI CHUCTeMH Ta TexHosorii B mpmwianodyaysanHi» / C. I1. Bucioyx, O. B. Bomomxko, I'. C.
Tumunk, M. B. ®@ininmosa ; KIII im. Irops Cikopcekoro. — Enexrponni tekctoBi mani (1
daiin: 115.44 Mb6aiit). — Kuis : KIII im. Iropst Cikopcbkoro, 2023. — 267 c.
OnTumasaifiss  CUCTEM  KEpyBaHHSA.. HaB4Y. MOCi0. i  CTyAd.  CIEHiadbHOCTI
151«ABTOoMaTu3amiss Ta KoMm'toTepHO-iHTerpoBaHi TexHomorii» / JI. P. Jlamiera; KIII
im. Iropst Cikopebkoro. 2020, 211c.
O6on L.I. MaremaTiuae MOJIETIOBaHHS CHCTEM: HaBYAJIbHHUM MociOHMK. / 3a penakmiero LI
O6ona — Xapkis : HTY «XII», Apykapus MAAPU/], 2019. — 268 c.
Meroau ontuMmizaiii Ta JOCTIKEHHS Ornepalliii : HaB4aJbHUIN nociOHuK / Yknamadi: S. b.
Cixopa, A.J. Illexopcekuii, B.JI. Sxumuyk. — Xuromup: Bun-so XKJIY im. IBana ®pauxa,
2019. - 148 c.
MopentoBaHHs Ta ONTUMI3alis cucteM: miapy4ynuk / Jlyoosoit B. M., Kernwuii P. H., Muxa-
1608 O. 1., A.B.YcoB A. B. — Binaung : I1I1 «TJI «Exaneseticy, 2017. — 804 c.
MareMaTHyHe MOJENIOBaHHA CHCTEM 1 mporeciB: HaBu mnocionuk / I1.M.IlaBneHko,
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C.®.Dinonenko, O.M.Uepeanikos, B.B.Tpeiitak. — K : HIY, 2017. — 392 c.

ITanuenko C.B., Mennuenko M.II., JIuceuko B.II. MeToau onTumizanii Ta MOJETIOBAHHS:
Hagu. noci6nuk / — Xapki: YkpZIA3T, 2015. —-Y.1. - 128 c.

Onrumizartiiiai Mmetoau ta moaeni : miapydnuk / B.C. I'puropkis, M.B. I'puropkis. — UepHhi-
Bl : YepHiBenpkuii Hall. yH-T, 2016. — 400 c.

I'amaron 1. I1. MoaemtoBanHs cucteM : HaBd. ocionuk / 1. I1. N'amaron, O. 0. UepenniueHko
; Hamt. rexs. yH-T "XapkiB. nomitexH. iH-1". — XapkiB : @akr, 2015. — 228 c.

Jonomixna
CuctemHU# TiaXia 1 MOAEIOBaHHs B HaykoBuX nociimkenHsx / MLII. bytko, 1. M. bytko,
M.IO. JlitkoBcbka, M.1. Myparuko, .M. Omiituenxo, JI.JI. Onigipenko. — X: Llentp yu6oBoi
mitepatypu, 2024. -360 ¢
3axapuyk B.I. Meroau onTumizaiiii Ta KOMIT'IOTEpHI TEXHOJIOTIi : HaBY. MOCI0. /Ui CTYA.
BHII. HaBY. 3akiajiB / B. 1. 3axapuyk. — JIynpk : IBB Jlynekoro HTVY, 2017. — 145 c.
Ky3pmuuoB A. 1. Ontumizaniiini meroau i moxemi. MoaenroBanus 3acobamu MS Excel
[Enextponnuit pecypc| : HaBuanbHui nmocionuk / A. I. Ky3emuuos . - Kuis : Jlipa-K, 2015 . -
215¢
[TaBnenko I1.M. OcHOBH MaTeMaTHYHOTO MOJICITIOBAHHS CHCTEM 1 MPOIIECiB: HaBY. MOCI0. —
K.: Knmxkkose Buag-so HAY, 2013. 201 c.
3abapa C.C. MopaentoBanss cuctem y cepenoBuini MATLAB / 3a6apa C.C., I'arapin A.A.,
Kysemenko .M., lllepOammun F0.Jl. — K.: BunaBaunurso “YHisepcurery “Ykpaina, 2011. —
137 c.
Crenenko [.B. MonemoBanns cucteMm: HaBd. 1noci0. [Enextponnuit pecypc, texcr] / LB.
Crenenko ; M-Bo ocBITH 1 Hayku YKpainu, Yepkac. nepx. TexHoid. yH-T. — Yepkacu : UIATY,
2010.-399 c.
XycainoB J[.4., Xapuenko LI., llatupko A.B. BBenenHs B MojentoBaHHSI TMHAMIYHUX CHUC-
teM: Hau. mocionuk / K. KIII, 2010. — 130 c.
I'epaimuyk M. JI. MonemntoBanus cucteM y cepenoBuini MATLAB-SIMULINK [Enexrpon-
Huil pecypc] : koM’ totepauit mpaktukym / M. J1. I'epaimuyk, FO. @. Jlazapes, T. O. Tonou-
ko ; HTY «KIII». — Enextponni TexcroBi nai (1 daitn: 3,57 Moaiit). — Kuis : HTY «KIII»,
2006.—-175c.

11. Ilocuianns Ha indopmaniiini pecypcu B InTepHeri, Bizeo-aexiii,
iHIIe MeTOAMYHE 3a0e3IeYeHH

Cropinka nuctanuiinoro HauanHs URL https://moodle.karazin.ua/

Mathematical Modelling | Control Systems | Simplified. ULR. https://griml.com/qz7BQ
Mathematical Model of Control System ULR. https://griml.com/JMONZ

Optimization and Optimal Control: an Overview. ULR. https://griml.com/4kOyR
Constrained Optimal Control. ULR. https://griml.com/Bc8Kf

Bacuienip T. FO. MoaentoBaHHsI Ta ONTUMI3AIlis CHCTEM KEPYBaHHS : HABY.-METOI. T10-

SNk

CiOHMK Ju1s1 3/100yBauiB BUIIO1 ocBiTH OC «MaricTp» AeHHOI Ta 3a04. (opMm
3/100yTTs OCBiTH cnell. 151 ABromaru3zallisi Ta KOMI IOT€PHO-IHTETPOBaH1 TEXHOJIOT].
Y. 1/T. L Kanrok, T. FO. Bacuneup O. O. Bapdonomies ; Ykp. inxk.-niea. akaza. — XapKiB
: VIITA, 2022. - 135 c.

7. Bacunens T. FO. MoaentoBaHHs Ta ONTUMI3AIlisl CHCTEM KEpYBaHHS : HaBY.-METOJI. TOCI-
OHuK 11 3700yBadiB BUIIOi ocBiTH OC «™MaricTp» AeHHOI Ta 3a04. popM 3710-
OyTTs ocBiTH criell. 151 ABToMaTH3allist Ta KOMIT IOTEPHO-IHTErpoBaHi TexHojorii. Y.2
/ T'. . Kantok, T. FO. Bacunens, O. O. BapdonomieB ; Ykp. iHx.-mef. akaj. — XapKiB :
VIIIA, 2023. - 154 c.
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MopentoBaHHs Ta ONTHMI3aIlisl CHCTEM KEPYBaHHS : METOJ. BKa3iBKH J0 MPOBEICHHS
MPAKTUYHUX 3aHSTH AJIs 3700yBadiB BUMIoi ocBith OC «Marictp» AeHHOI Ta 3204. GopM
3100yTTs ocBiTH crier: 151 ABromaru3aiis Ta KOMI IOTEPHO-IHTErpOBaHi TeXHOoTii. Y.
1/ Ykp. imk.-nexa. akan. ; ynopsia. I'. 1. Kantok, T. FO. Bacunens, O. O. Bapdonomie. —
Xapkis : YIITA, 2022. — 76 c.

MonentoBaHHsI Ta ONTHMI3allisl CHCTEM KEpyBaHHS : METOJ. BKa3iBKM J0 MPOBEIEHHS
MPAKTUYHUX 3aHITH JJIs 3700yBadiB BUmIoi ocBith OC «Marictp» AeHHOI Ta 3204. popM
3100yTTs OCBiTH crienl: 151 ABToMaru3aliis Ta KOMIT FOTEpHO-IHTErpoBaHi TexHoJjorii. Y.
2 / Yxp. imxk.-nex. akan. ; ynopsn.: I'. 1. Kanrwoxk, T. FO. Bacunens, O. O. Bapdonomies. —
Xapkis : YIITA, 2023. - 110 c.

MoentoBaHHs Ta ONTUMI3AIlisl CUCTEM KEpyBaHHS : METOJUYHI BKa31BKH JI0 OpraHizarii
Ta IJIAHYBaHHS CAaMOCTIMHOI poOOTH 37100yBadiB BHINOI OCBITH JIPYroro (MaricTepchKo-
r0) piBHS 3a CIienialibHICTIO 174 «ABTOMAaTH3aI1isl, KOMIT IOTEPHO-IHTETPOBaH1 TEXHOJIOTI{
Ta pobotoTexHika» [Enexrponnuii pecypc] / yknaa. I'. I. Kantok, T. FO. Bacunens, O. O.
Bapdonomien. — Xapkis : XHY imeni B. H. Kapaszina, 2025. — (PDF 45 c.)





