MiHicTepcTBO OCBITH i HAYKU YKpaiHU
HarionayeHuii aepokocMiuHmid yHiBepeuTeT iM. M.E. JKyKOBCBKOr0o
“XapkiBcbKuil aBialliifHuit iHCTUTYT”

kadenpa CucreM ynpapiiHHs JTiTaTbHUX anapatiB (Ne 301)

3ATBEPJIKVYIO
["apanT ocBiTHBO-TIpOdeECiitHOT
JIpOrpaMu
L O.B. I'aBpuitenko
«/‘%rc/epnﬂﬂ 2021 p.

POBOYA ITPOI'PAMA OBOB’3KOBOI HABYAJIbHOI JTUCLIATIJITHUA

TEOPISA IIMOPOBUX CUCTEM YIIPABJIIHHS

(umdp i Ha3Ba HaBYATBHOT AMCUMILTIHH)

I'anysi 3Hanb:_15 «ABTOMaTH3AllIS Ta IPUIAL00YIYBAHHSY.

CrneuianbHicTb: 151 « ABTOMaTH3Allis Ta KOMIT'FOTEPHO iIHTErPOBAHI TEXHO-
JIOTIDy.

OcaiTHi nporpamu: IHxeHepist MOGITBHUX 01ATKIB

®opMa HABYAHHS: JeHHA

PiBeHBb BUIIOT OCBITH:

nepuuii (0akaiaBpChbKUii)

XapkiB 2021



Pospo6nuk: ITapmmn A.I1., noueHT kadenpu CucteM yrnpapiiHHS JTiTATbHUX

anapariB, K.T.H., JOL[CHT /—\:3‘)4// )
K/(niunuc)

«27» ceprias 2021 p.

PoGouy nmporpamy posrisaHyTo Ha 3acizanti kapeapu CucteM yrpapTiHHSA Ji-
TaJlbHUX arnapariB

ITpotoxomn Ne 1 Bix “27” cepnas 2021 p. %
) —

3aBigyBau kadenpu 301 K.T.H., TOLEHT (K.IO. JleprauoB)

/(éinmdc) (npi3BuLLe Ta iHiLiATH)




1. Onuc HAaBYAJbHOT JUCHHUILIIHUA

HaiimenyBaHHs
MOKa3HUKIB

["amy3s 3HaHB, crielia-

JIBHICTB, OCBITHS MIPO-

rpama, piBeHb BUILOT
OCBITH

XapakTepucTuka
HaBYAJTBHOT JUCLMIUIIHUA

JlenHa ¢popMa HaBYaHHS

KinekicTh kpeauTiB — 5,5

KinbkicTh MOy TiB — 3

I'any3b 3HaHBb:

15 « ABTOMaru3aris ta

O0o0B’sA3K0Ba

KinpKicTh 3MicTOBUX MO- | MPUIafo0yIyBaHHS. Hapuanpuuii pik:
IyJiiB — 3

[HauBiMyabHI 3aBIAHHS: ) ) 2021/2022

1. OuiHrOBaHHS CTIHKOCTI, CneuiabHicTs: CemecTp
KepoBaHOCTI i cmoctepe- | 151 «ABTOMaTH3allis

JKYBaHICTi, CTaTHYHOI MO- | Ta KOMI'FOTEPHO iHTEr- . .
XUOKM JiHIHHUX 1Uppo- | poBaHi TEXHOJOTID. 7-i 8-if
Bux CAY

3arajibHa KUIBKICTh TOAUH o
nensa 80/165 OcaiTHi nporpamu: Jlexuii
KiflbKicTb TIKHeBHX ro- | LHKEHEDiA MOOLIbHMX 32r0n

JUH 1S J€HHOT (GopMH ONATKIB. '

HaBYaHHS: L IMpakTHyHi
ayUTOPHUX -

YA P, . 16 ron. | -
CaMOCTiHOT pOOOTH CTY- . . .
NeHTa 5.3 PiBeHb BUIIOT OCBITH: JlaGopaTtopHi

9
eIt 32 ro. | -
(GakanaBpchbKUiA).

Camocriiina po6ora

85 ron. | -

Bua koutposio

1ICITUT -

IIpumirka: CriiBBiJHOIIEHHS KIJTBKOCTI TOJUH ayIUTOPHUX 3aHATH J0 CaMo-
CTiMHOT 1 iHAMBIXyanbHOT pOOOTH CTAaHOBUTH: AJIst A€HHOT (opMu HaBuaHHs —80/85.

"AyIUTOpHE HaBaHTKEHHsS MO)ke OyTH 3MeHIIeHe abo 36iNbIIeHe Ha OXHY
TOAMHY 3aJIeXKHO BiJl pO3KJIay 3aHSATh.



2. MeTa Ta 3aBIaHHA HABYAJbHOT JUCUUIIIHUA

Meta: dopMyBaHHS 3HaHb 1 yMiHb, HEOOXiTHUX JUTS MPOSKTYBaHHS HUpPO-
BUX CUCTEM aBTOMATHUYHOIO YIIPABIiHHSA TEXHIYHUX 00’ €KTIB.

IIpeaveToM BUBYEHHS IMCLUILIIHU € TEOPETUYHI OCHOBH, METOH aHAJi3y
1 cuHTe3y UUGPOBUX CUCTEM YIIPABITiHHS.

O0'exkTOM BUBYEHHS € MaTeMaTHYHE OMUCYBAHHS IUCKPETHUX CHTHAJIIB Ta
€JIEMEHTIB, MaTeMaTu4yHe onucyBaHHs HdpoBux CAY B yacosiil i 4acTOTHIi 00-
JNacTi, aHall3 CTikkocTi Ta skocTi nudpoux CAY, meTomu Kopekuii HuppoBux
CAY.

3aBaaHHsA:

- hopMyBaHHs y 3100yBadiB (paXOBHX 3HAHB i MPAKTUUHUX HABUYOK i3 MaTe-
MaTHYHOTr'O OMHUCY IIU(PPOBHUX €JIEMEHTIB i CHCTEM,

- METOJIB aHali3y HH(POBUX CUCTEM YIIPABIIiHHS,

- IFDKEHEPHUX METOJIiB CHHTE3Yy aJITOPUTMIB LIM(POBUX CHCTEM YIIPABIIiHHS.

3riHo 3 BAMOTraMH OCBITHBO-IPOdeciiiHOI MporpamMu CTYAeHTH TOBUHHI J10-
CATTU TaKUX 3arajJlbHUX KOMIETEHTHOCTEN:

3K1. 3naTHicTh 10 aOCTPaKTHOrO MUCIICHHS, aHANII3y Ta CHHTE3Y.

3K2. 31aTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHUX CUTYAaLlisX.

3K4. 3naTHicTh MpoBeeHH JOCIiKEHb Ha BiIMOBIIHOMY piBHI.

3K5. 31aTHICTE BUUTHCS | OBOJIOIBATH CYYaCHUMHM 3HAHHSIMHU.

3K6. 3narHicTe 10 momryKy, oOpoGieHHs Ta aHatidy iHdopMmauii 3 pi3HHX
IDKEpelt.

3K8. 3naTHicTs npuiiMaTi 0OrpyHTOBaHI pillIEHHS.

3K9. 3naTHicTh nparroBaTH B KOMaH/II.

®axoBi KOMIIETEeHTHOCTI:

®K2. BMiHHs BUKOPUCTOBYBATH JOCSATHEHHsI HAYKHU i TEXHIKH B IpodeciiiHiii
NiANIBHOCTI, apryMEHTYBaTH BHOIp METOMIB pO3B’A3yBaHHsS CIIeLiali30BaHUX 3a-
BIAaHBb 3 aHaniay Ta CUHTE3Y iHTeJ’IeKTyaJ'IBHI/IX TPaHCIIOPTHUX CHCTEM.

®K3. 3narHicTh peani3oByBaTH Ta BHUKOPHCTOBYBAaTH arapaTHi Ta Mporpa-
MHO-aJITOPUTMI4Hi 3aC00M W00 30iIbLIEHHs TOYHOCTI Ta HAAIWHOCTI CUCTEM YTI-
PaBJIiHHSA Ta iHIIUX AKOCTEH IHTEIEKTyalbHIX TPAHCIIOPTHUX CHCTEM.

®K6. BMiHHs aHalli3yBaTH CHCTeMH aBTOMATH3aLlii, pOpPMyBaTH apXiTeKTypy
CHCTEM aBTOMATUYHOIO YIPABIiHHS, BUAUIATH IiJICUCTEMH, IO € CKJIATOBHMH 3a-
rajibHOI CUCTEMH Ta B3a€MO3B’SI3KU MTOMIK HUMMU.

@®K7. BMiHHS BU3HAUaTH CKJIaJl BUPOOYBAIBHOrO 06J1aIHAHHS HEOOXIIHOIO
JUTsl TPOBEJICHHS €KCIIEPUMEHTIB 110 BU3HAUYEHHIO XapaKTePHCTHUK i lapaMeTpiB iH-
TEJIEKTYaJIbHUX TPAHCTIOPTHUX CUCTEM.

®K9. BMiHHS BIPOBaIKyBaTH HOCSATHEHHS BITYM3HSAHOT Ta 3aKOPJOHHOT Ha-
YKU Ta TEXHIKH,

Pe3ynbTaTH HAaBYAHHA:

Y pe3ynbTaTi BABYEHHs HABYAIBHOT AUCUUILTIHU CTYIEHT ITOBHHEH

3Hamu:

* OCHOBH Te€OPii, IPUHUMIHU T0OYI0BH i GYHKIIOHYBaHHS, 0COOIMBOCTI CTPY-
KTYPHO-CXEMHOI pealtizalii i XapaKTepUCTHKH CKJIanoBuX yacThH LICY;



* OUiHIOBaHHSA CTifikocTi uudpoBux CAY 3a anreOpaiyHUMH i YaCTOTHUMH
KpUTEPisIMHU;

* OLIIHIOBAHHS CIIOCTEPEKIJIUBOCTI 1 kepoBaHocTi LICY;

* MeToau Kopekii mudpoBux CAY.

emimu:

« anamiizyBatu LICY Ha CTIHKICTB;

* IOCIHI/KYBATH 1 aHaJli3yBaTu AMHAMIuHI 1 TOUHOCTHI XapakTepuctuku LICY.

Mamu yaeieHHA:

* [IpO TEXHIYHY peali3allito 3aKOHIB i aITOPUTMiB QYHKI[IOHYBaHHS IU(PPOBUX
CHCTEM YIpaBJIiHHS TEXHIYHUMHU 00’ €KTaMu;

* [IPO CY4acHY TEOPit0 HU(PPOBUX CUCTEM YIPABIIHHS i MEPCTIIEKTUBH il pO3BH-
TKY.

IIporpamMHui pe3yabTaTH HABYaHHS:

IIPH1. BuxopuctoByBaTu pi3Hi (OpMHU MpEeACTaBICHHS IHTENEKTyaJIbHUX
TPaHCIIOPTHUX CUCTEM Ta OMHUCYBATH iX PI3HUMU MeToJaMHu (BepOaibHO, rpadidHo,
(bopMaibHO), aHaJli3yBaTH CUTYallil, 1110 MOXYTh BUHUKATH, ITiJ 9ac iX QyHKIIOHY-
BaHHS.

ITPH3. BukopucTOBYBaTH JOCATHEHHS HayKH i TEXHIKM B mpodeciitHiit mis-
JBHOCTI, apryMEHTYBaTU BUOiIp METO/IiB PO3B’A3yBaHHS CIIELiali30BaHUX 3aBaHb 3
aHaJli3y Ta CUHTE3Y iHTEJIEKTyaJIbHUX TPAHCIIOPTHUX CHCTEM.

ITPH4. 3acTocoByBaTH Cy4acHi TEXHOJOri] aBTOMATU3allil MPOEKTYBaHHS Ta
KOHCTPYIOBaHHs iH(OpMaLiifHO-yIIpaB/IA0YUX CUCTEM, BMiTH CTBOPIOBATH arapa-
THO-IIPOrpaMHi 3aCO0M CTOCOBHO 30UIBIIEHHS TOYHOCTI, HaTiMHOCTI (hYyHKIIIOHY-
BaHHs CUCTEM YIIPABJIiHH Ta IHIIUX SKOCTEH iHTEIeKTyalIbHIUX TPAHCIIOPTHUX CH-
CTEM.

ITPH7. AnanizyBaTH Ta CTBOPIOBATHU apXiTEKTypy CHCTEM aBTOMATUYHOI'O YII-
PaBIIiHHS TPAHCIIOPTHUMH 3ac00aMU, BUAUIATH ITiICHCTEMH Ta 00 €KTH, L0 € CKJIa-
JOBUMHM CUCTEMHU, Ta B3AEMO3B’A3KH MK HUMHU.

ITPHS8. BusHauatu CTPYKTypy 1 MapamMeTpH BHIIPOOYBAIBLHOrO 06JIaJHAHHS
JUIs TIPOBEICHHS €KCIIEPUMEHTIB 110 BU3HAYEHHIO XapaKTEePUCTHK MPHJIAIiB Ta CHC-
TEM YIpaBJIiHHSA, TapaMeTpiB IX BY3JIiB Ta BUPOOIB.

ITPH12. BukopucTtoByBaTH cy4acHi iHpopMaIiiiHo-KOMYHIKaLliiiHi TEXHOJI0-
rii B raiy3i iHTeIeKTyaJIbHIX TPAHCIIOPTHUX CHCTEM.

ITPH13. Po3po0ATH 3aKOHM aBTOMAaTUYHOTO YIPAaBIIiHHSA PyXOM, CKJIagaTu
nudepeHIianbHi piBHAHHS IX pyXy, po3B’sI3yBaTH 3aa4i TPA€KTOPHUX BUMiPIOBaHb.

IIpepekBizuTH:

[lepexyMOBHU AJ1 BUBYEHHS AaHOT TUCIMILTIHU:

Buina Mmaremaruka: nudepeHiiaibie Ta iHTerpaibHe 00YHCIIOBAHHS; 1OCITi-
JoKeHHs QyHKUiH Ta moOynoBa ix rpagiki. Teopist aBToMaTHUHOro yrpasitiHHs. [H-
(dopmariiiHO-BUMIipIOBATIEHI PUCTPOT

Kopeksizutu:

JlucuuIutina nigTpuMye HacTyIHI KypCH:

MIiKpOKOHTpoOJIEpU B CHCTEMaX yHpaBlliHHsA. Teopis aBTOMaTHYHOTO YIpaB-
niHHA. CUCTEeMH yIpaBIiHHS JITATbHUMM arapaTaMH.



3. IIporpama HaB4YaAbHOI JUCHMILTIHU

Moayas 1.MatemaTnune onucyBaHHs uugpposux CAY.

3micToBuii moayJsb 1. MaTemaTuuHe onucyBaHHs uugposux CAY.

Tema 1. BeTyn 10 HaB4aIbHOT AUCHHUIUTIHU «AJITOPUTMHU LU(DPOBUX CUCTEM
YIpaBIiHHS.

IIpenMeT BUBUEHHS 1 3a1a4i JUCLUILTIHU «AJITOPUTMU LHU(POBUX CHCTEM YII-
paBniHHs». Miclie JUCUMIUIIHA B HaBYAJIbHIM CHCTEMH MiArOTOBKH (haxiBIIiB B ra-
Ty3i cCUCTeM aBTOMAaTUYHOIO yIpaBIIiHHS.

Tema 2. MaTemaThuHe ONUCYBaHHS AUCKPETHUX CUTHAJIIB Ta €JIEMEHTIB.

@dynkuioHaneHa cxema TUMOBOT uppoBoi CAY. JluckpetHi curnamm. J{uc-
KpeTHi eneMeHTH. KBaHTyBaHHsI CUTHAIB 3a piBHeM. KBaHTYBaHHS CUTHAJIIB 3a Ya-
coM. IMmynbcHa MOIysLis cUrHaNiB. MareMaTuyHii ONMUC aMILTITYAHO — iMITyJIb-
CHUX MOJYJISITOPIB B YacOBiil TaM YacTOTHiit 00OmacTsX.

Tema 3. Marematuunuii anapar uudposux CAY.

Pewityacti pyHkuii Ta onepauii Hax HUMH. KiHUeBi pi3HULI Ta KiHIEBI CYMH.
JluckpetHi neperBopeHHs Jlamaca i @yp’e. Z-nepeTBOpEHHs peliTyacTux GyHK-
uiii. Teopemu Z-neperBopeHHs. 3B 30K MiXK Oe3MepepBHUM i AUCKPETHHM Iepe-
TBOopeHHsAMH Jlamnaca i @yp’e. Teopemu B.O. KotenpHukoBa. YacToTHI XapakTepu-
cTHKH (ikcaTopa.

Tema 4. Marematuyne onvcyBanHs nupposux CAY B yacoBiit o6macri.

OTpumaHHs Ta BUPIIEHHS PiBHSHb CTaHy Ta BUXoxay. [Io0ymoBa BEKTOPHO —
MaTpUYHOI CTPYKTYpHOI cxeMu 1uppoBoi CAY. OTpuMaHHS BEKTOPHO — MaTpuy-
HUX PiBHSIHB CTaHy Ta Buxonay uudposux CAY.

Tema 5. Marematuyne onucyBaHHs [ubpoBux CAY B yacTOTHiil 00671acTi.

Ilepenarouna QyHkuis o6uucmoBaya. [lepenaTouna GyHKILsT iMITyIbCHOTO
¢ixcaropa. [lepenaTouni GyHKUii MOCTiIOBHOTO, MapalieIbHOTO Ta 3yCTPIYHO — Ma-
paJIeJIbHOTO 3’ €IHaHb LU(POBUX CUCTEM.

Mopayas 2. Anaanis criiikocTi Ta sikocTi ungposux CAY.

3micToBuii Moayab 2. AHaJi3 cTifikocTi Ta sikocti uugposux CAY.

Tema 6. OuiHroBaHHs cTiiikocTi HUdpoBux CAY 3a anreOpaidHUMHU KpUTEpi-
SAMU.

OuiHroBaHHSA CTIHKOCTI JNiHIHHUX HUppoBuX CAY 3a KOpeHSIMH XapaKTepuc-
TUYHOrO piBHAHHA. OUiHIOBaHHS CTiitkocTi mudpoBux CAY 3a 10IOMOror aHalo-
riB kpurepiiB ['ypBiua, Muxaiinosa ta kputepis JHKypi.

Tema 7. OuiHioBaHHS CTIHKOCTI JiHIHHUX 1MbpoBuX CAY 3a 4aCTOTHUMH
KpUTEPISAMU.

OuinroBanHs cTifikocTi nugposux CAY 3a nornomororo kputepis Haiikpicra.
OuinroBaHH cTilikocTi nupposux CAY 3a 1omoMororo jJorapupmMiuHOro KpuTepis.
YacToTHI XapaKTepUCTUKH IMIIYJIbCHOTO Ta [M(poBoro inTerparopis. OuiHIOBaHHS
3amaciB CTIHKOCTI.

Tema 8. OniHIOBaHHS KEPOBAHOCTI i CIIOCTEPEXKYBAHICTI JTIHIHHUX HHPPOBUX
CAY.

OuinroBanHs KepoBaHoCTi HUPpoBUX CAY. OUiHIOBaHHS CITOCTEPEKYBaHi-
cti uupposux CAY.



Tema 9. AHani3 WBUAKOCTI Ta nepeperyoBanus upposux CAY.

PexypeHTHUI MeTO T0OYI0BH IEpEXiTHMX XapaKTepucTHK b poBux CAY.
BuxopucTranHs MeTOIy MPOCTOPY CTaHy Ui MOOYIOBU MEPEXiTHUX XapaKTepuc-
TUK. Po3kiaanHs 300pakeHHs epexiHOT XapakTepucTHkH B psia Jlopana. 3acto-
CyBaHHs TabnuLpb Z — NEPETBOPEHHS ISl aHAIli3y SKOCTi JTiHiWHUX nuppoBux CAY.
KoHTypHe iHTerpyBaHHSI.

Tema 10. OuinroBanHs TouHOCTI UppoBux CAY.

OuiHroBaHHs cTatu4yHOl MOXUOKHU B dpoBux CAY. OmiHIOBaHHS MIBUIKIC-
Hoi noxu6ku B nuppoBux CAY. OuiHioBaHHS MOXUOKH 3a MpUcKopeHHsM. OGuuc-
JIeHHs Koe(iLli€HTIB Nepeayi cTaTUYHUX i acTaTUUHUX HuppoBux CAY.

Mopayas 3. Cunre3 uugposux CAY.

3micToBuii moayab 3. Cunres uudpoux CAY.

Tema 11. Metoau kopekuii uudposux CAY.

Kopexkuis mudposux CAY 3a gornomororo hazoszamnizHio4ux JaHok. Kopek-
uis mudposux CAY 3a normomororo ¢azo BUIEpeKAI0YKNX JJaHOK. OOUUCIIeHH Na-
pamertpis [1I/] — perynsropa.

Tema 12. Bubip nepiony kBantyBanHs s udposux CAY.

Bubip nepiony kBanTyBaHHs CAY, 1m0 3a0e3medye 3a1aHy TOUHICTh epeiadi
iHdopMmalii, CTIHKICTb cHUCTEeMH, 3aJaHy MOJocy MpomyckaHHs mupposoi CAYVY.
EdexT nmornmuHaHHS 4acTOTH.

Tema 13. CuHTE3 NOCIIJOBHOTO LU(POBOTO peryisaTopa.

ITocranoBka 3a1aui cMHTE3y peryisropa. OO0UYHCIeHHs MOTPiIOHOTO MOPSAKY
actatu3My. O6uncieHHs MoTpibHOT BenuynHU KoedimieHta nepenaui CAY. IToby-
Ji0Ba Jiorapu(pMiyHOI aMIUTITYIHO — 4acTOTHOI XapakTepuctuku (JIAUX) HassHOT
cuctemu. ITo6ynosa JIAUX 6axanoi cuctemu. [To6ynoBa JIAUX KopeKTyro 4oro
NPUCTPOIO. 3HAXOKEHHS allTOPUTMY YIpaBiliHHSA E(ppoBoi CAY.

Tema 14. Ananiz i cunte3 CAY 3a 10MOMOT0I0 MaIlIMHHOTO MOJETIOBAHHS.

Anani3 i cunTe3 nugposux CAY 3a TOMOMOToI0 KOMIT FOTEPHOIO MOJIENIO-
BaHHs B cepenoBuii MATLAB/SIMULINK.

Tema 15. Anani3 i cuate3 CAY 3a 10MOMOror0 HariBHATYPHOTO MOJIENIO-
BaHHSI.

[Tinroroska 3aaadi 10 HaMiBHATYPHOTO MOJIEIIOBaHHsL. J[0CiKeHHs Ludpo-
Boi CAY Ha crenni. Bubip mapametpis I1IJ] — perynstopa. JocikeHHS BILIUBY
mapaMeTpiB perynsaTopa Ha skicte CAY. JlociipkeHHs BIUTMBY HeJiHilHOCTEH pe-
aJIbHUX €JIEMEHTIB Ha AKicTh udpoBux CAY.



4. CTpyKTypa HaBYaJbHOI TUCUMILTIHU

HazBu tem KinekicTe rogun
JieHHa opma
TOMY YHKCJTI
yCBOTO Y Y
JeK. | m3. | jab. | c.p.
1 2 3 4 5 7

Moayab 1. MaTeMaTH4He onucyBaHHsl nHppoBux CAY.

3microBuii moayas 1.MaTtemaTuuHe onucyBaHHsi uugpoBux CAY.
Tema 1. Berynm [0 HaBYalbHOI AMCLUIUIIHU 3 1 i i )
«ANTOpUTMH LUPPOBUX CUCTEM YIIPABIIHHS.
Tema 2. MaremaTuyHe OnMCyBaHHS TUCKPET- 10 1 ) ) 5
HUX CUTHAJIIB Ta €JIEMEHTIB.
Tema 3. MarematuuHuii amapat UUPPOBHUX 16 4 ) 4 6
CAY.
Tema 4. MarematnuHe onucyBaHHs HU(DPOBUX
. . 9 4+ 2 3
CAY B yacosiit o6acri.
Tewma 5. MarematuyHe onucyBaHHS HU(DPOBUX
LX . 10 2 2 4 2
CAY B yacToTHiif o6iacri.
MopayJibHUIT KOHTPOJIb 2 2
Pa3om 3a 3micToBUM MoayJsiem 1 S50 | 12 | 6 12 20
3micToBHii MoayJIb 2. AHAJI3 cTiliKocTi Ta sikocTi nuppoBux CAY.
Tema 6. OuiHroBaHHS CTIHKOCTI HUGPOBUX
" . 11 2 2 4 3
CAY 3a anre6paiyHUMH KpUTEpisIMHU.
Tema 7. OuiHOBaHHS CTIMKOCTI JMiHIHHUX IH-
g 11 2 2 4 3
¢poBux CAY 3a 4aCTOTHUMHU KPUTEPISIMH.
Tema 8. OuiHIOBaHHS KEPOBAHOCTI i criocTepe-
¢ g g 9 2 7
XKYBaHICTI JIiHIHHUX [ppoBux CAY.
Tema 9. AnHaniz WBHUIKOCTI Ta Mepeperyiio- 10 ) 3
BaHHs LHdpoBux CAY.
Tema 10. OuiHiOBaHHA TOYHOCTI HU(POBHUX 14 ) ) 4 6
CAY.
Moay/ibHUI KOHTPOJIb 4
Pa3om 3a 3MicToBUM MoayJiem 2 59 |10 | 6 12 27
3micToBuii MmoayJib 3. Cunre3 uugpoux CAY.
Tema 11. Meroau kopekuii nudposux CAY. 10 2 8
Tema 12. Bubip nepiofy KBaHTYBaHHs IS L{H- 9 4 ) 3
¢poBux CAY.
Tema 13. CunHTe3 mocnigoBHOTO HUGPOBOTO 15 ) ’ 4 7
eryJsiTopa.
Tema 14. Anani3 i cunte3 CAY 3a 10IOMOroxo 9 1 4 4
MalIMHHOTO MOJEJIIOBAHHSI.




Tehl{a 15. Anani3 i cunte3 CAY 3a 1onomMororo 9 | 8
HaliBHATYpHOI'O MOJIEJIIOBAHHS.
Moay/ibHUII KOHTPOJIb 4
Pa3om 3a 3micToBUM mMoayJsem 3 56 | 10 | 4 8 30
Ycboro roauH 165 | 32 | 16 | 32 85
S. Temu ceMiHApCbKHUX 3aHATH
Ne 3/m HasBa temu KuIbKicTh roIuH
1 He 3amuianoBano
6. TemH NpaKTHYHHUX 3aHSATH
Ne 3/m Ha3Ba Temu Kinbk. roa,
1 2 3
Moayas 1.MatemaTuuHe onucyBaHHsi iuppoBux CAY.
1 KBanTyBanHs curHamuiB. Pemrituacti GyHkuil Ta MaTeMaTHYHI 2
orneparlii HaJl HUMH.
2 | MaremaTtuuHe onucyBaHHs uudpoBux CAY B uacosiii 00Ja- 2
cTi. OTpuMaHHs AuCKpeTHOI nepenatouHoi hyHkii [ICVY.
3 OTtpuMaHHs nepeaBalIbHUX QYHKILIH CUCTEMH, 3HAXOKEHHS 2
IPOCTOPY CTaHy JUIsl HUPOBOI CUCTEMH YIPABIIiHHS.
Pa3om 3a moayJiem 1 6
Moay.b 2. AHaJi3 crilfikocTi Ta sikocTi nngposux CAY,
4 | OuiHroBanHs crilikocTi uudposux CAY 3a anreGpaidHuMu 2
KpUTEPIsIMHU.
5 | OuinroBaHHs cTilikocTi nuppoBux CAY 3a 4acCTOTHUMHU KpH- 2
TEPisSIMH.
6 OuiHroBaHHS TOYHOCTI MppoBux CAY. 2
Pa3om 3a moayJjem 2 6
Mopayasb 3. Cunres unppoBux CAY
7 | Po3paxyHok nepenaTtoyHoi GyHKIIT HH(PPOBOTo peryisTopa. 2
8 CuHte3 M@ poBOro perysitopa. 2
Pa3om 3a moayJiem 3 4
Pa3om 16
7. Temu J1aOOpaTOPHUX 3aHSATH
Ne 3/m | Hazpa Temu | KinbKicTh rogun
Mopayas 1. MaTtemaTuuHe onucyBaHHs uuppoBux CAY
1 JlocnipkeHHS POLIECiB KBAaHTYBaHHS 3a YacOM Ta PiB- )
HeM y HH(DPpOBUX cUCTEMAX
2 | HocnimxkeHHs 6e3nepepBHOi i udpoBoi CAY B Matlab )
Simulink




B MeToau nepeTBOpeHHs Oe3MepepBHOT CHCTEMH aBTOMa-
THYHOTO YIpaBJIiHHSA B LU(POBY CHUCTEMY B Cepeio- 4
ure Matlab Simulink.

4 | HocnimkeHHs qudpoBoi cucTeMu cTadinizalii ABUryHa
MOCTIHHOTO CTPYMY

Pa3om 3a moayJem 1 12

MogayJb 2. AHaJi3 cTilikocTi Ta sikocTi ungpoux CAY.

5 | AHani3 cTiifikocTi UPPOBOI CUCTEMU ABTOMATUYHOIO

ynpaBJliHHs B cepenoBuiie Matlab Simulink. *
6 | Buznauenns o6nacri ctifikocti LICAC nBuryHa nocrii- 4
HOT'O CTPYMY.
7 | AHani3 cTifikocTi LU(PPOBOI CUCTEMU aBTOMATUYHOTO 4

yIpaBIiHHA 32 aJIreOpaiyHUMU KPUTEPisIMHU.

Pa3om 3a moayJiem 2 12

Moayasb 3. Cunrte3 ungposux CAY

8 Cunre3 perynsartopiB ais [ICAY uvacoBumMu i yactort-

HUMU MeToJlaMu B cepenouine Matlab Simulink. §

9 Amnauniz i cunte3 [ICAY 3a 1ormoMororw MalmdHHOTO MO- 4
JIEJTIOBAaHHS
Pa3om 3a moayJiem 3 8
Pa3om 32

8. CamocrtiiiHa po6oTa
Ne 3/m Ha3Ba Temu KRIGTE
TOMH
Mopayas 1. MaTtemaTuyHe onucyBaHis uupposux CAY

1 Betyn 10 HaBYanbHOI JUCUMILIIHU «AJITOPUTMH LIUPPOBUX )
CHCTEM YMPaBIiHHSI»

2 | MaremaruyHe ONMUCYBaHHS JUCKPETHHUX €JIEMEHTIB 6

3 Martematuynuii anapat uudposux CAY 7

4 | MarematuuHne onucyBaHHs uppoBux CAY B yacToTHi 00- 4
J1acTi

5 MartemaTtuuHe onrcyBaHHs nuppoux CAY B yacosiii o6na- 1
CTi
Pa3om 3a moay.iem 1 20

MoayJb 2. AHaJi3 cTiiikocTi Ta sikoceti uugposux CAY.

6 OwinroBaHHs criiikocTi uudposux CAY 3a anredpaiuHnumMu 4
KpUTEPISIMU

7 OuiHtoBaHHS cTiikocTi tupoBux CAY 3a 4aCTOTHUMU KpH- -
TepisMU

8 | OuiHIOBaHHS KEPOBAHOCTI 1 CHOCTEPe)KyBaHICTI JIHIMHMX 8
LHCAY

9 | AHai3 WBUAKOCTI Ta nepeperynoBadHs uupposux CAY 8

10 | OuiHroBaHHs ToyHOCTI LUppoBux CAY 7
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] Pa3zom 3a moayJsiem 2 | 31

Moayasb 3. Cunte3 uudpponux CAY.

11 | CuHTe3 nociiJOBHOTO LU(GPOBOro KOPEKTYIOYOr0 MPUCTPOIO 8

12 | BupimeHHs 3a1ayi CUHTE3Y aJrOpPUTMIB HUGPOBUX CUCTEM 4
MOJIAJIBHOTO YIIPABIiHHS

13 | Meroau kopekuii uupposux CAY 8

14 | Anani3 i cuate3 LICAY 3a 7onoMororo MammHHOTO MOJIEITIO- 5
BaHHS

15 | Ananiz i cunre3 LICAY 3a 1onoMororo HarmiBHaTYpPHOT'O MO- 9
JIeJTIOBaHHSI
Pa3zom 3a mopayiem 3 34
Pazom 85

9. InauBiayaJbHi 3aBIaHHS
1. Po3paxyHkoBo-rpadiuHa poboTta « OLiHIOBaHHS CTiHKOCTi, KEpOBAHOCTI i
CMOCTEepPEeXKYBaHICTi, CTATUUHOT MOXUOKH JiHiiHUX udpoBuX CAVY».

10. MeToau HaBUaHHSA
[IpoBeneHHs ay IMTOPHUX JIEKIL1ii, TabopaTOPHUX 3aHATh, iHAUBIIyallbHi KOH-
cynbTauii (mpu HeoOXiAHOCTI), caMOCTiitHa poOoTa CTYIEHTIB 3a MaTepialaMH, OITy-
6JikoBaHUMHU Kadeaporo (MeToauuHe 3a0e3eYeHHs ).
11. MeToan KOHTPO.TIO
IIpoBesieHHsS] TOTOYHOIO Ta MOLYJIBHOTO KOHTPOJIO, OOPMIICHHS Ta 3aXHCT
3BITIB 3 JTJa0OpaTOPHUX Ta MPAKTUYHUX POOIT, GiHATBHHI KOHTPOJIb Y BUIJISAIIL ic-
[UTY.

12. Kpurepii ouiHIOBaHHS Ta po31noija 6aJiiB, IKi OTPUMYIOTh CTYAeHTH
12.1. Po3noaia 0aiiB, sKi OTPUMYIOTh CTYI€HTH

7 cemecTp
Cknanosi HaB4anbHO! | banu 3a onHe 3a- | KinbkicTh 3a- | CymapHa Kijb-
pobotu HATTS (3aBAaHHs) | HATH (3aBJIaHb) | KiCTh OajiB
3micToBHUIT MOoayJb 1
PoGoTa Ha nekiisx 0...1 6 0...6
BukoHaHHS 1 3aXHUCT 2.3 3 6..9
1a00opaTOpHUX POOIT
BukoHaHHS 1 3aXHUCT 2.3 3 6..9
NPaKTUYHUX POOIT
3MicTOBHUIT MOIYJIBb 2
Po6ora Ha nekuisx 0...1 5 0...5
Bukonanus 1 3aXUCT ) 3 3 6.9
1a00paTOpHUX POOIT
BukoHaHHSA 1 3aXMCT ) 3 3 6.9
NPaKTUYHUX POOIT
3micToBHMIT MOayJab 3
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Po6oTa Ha nekuisax 0...1 5 0...5
BukoHaHHSA 1 3aXHCT 2.3 2 4...6
1a00opaTOpHUX poOIT

BukoHaHHS 1 3aXHCT 2.3 2 4...6
NpaKTUYHUX POOIT

Buxonanns i 3axuct PP 0.9 4 0...36
Ycboro 60...100

CeMecTpoBuil KOHTPOJIb (1CIIMT/3aJ1iK) TPOBOAUTHCS Y pa3i BiIMOBH CTyIEeHTa
BiZ OajliB MOTOYHOrO TECTYBaHHSA i 3a HasBHOCTI JOMYCKY N0 icnmuTty/3aiiky. ITix
4yac CKJIaJlaHHs CEMECTPOBOIO ICIUTY/3aliKy CTYAEHT Ma€ MOKJIUBICTh OTpUMATH
MakcuMyMm 100 Gais.

binet s icnuTy/3alliKy CKIIaAa€ThCsl 3 OJTHOTO TEOPETHYHOro MUTaHHS (30
GaniB), ogHOro mpakTUyHoro nutaHHs (30 OamiB) Ta OAHOrO JIAOOPATOPHOrO 3a-
BIIaHHS, sIK€ HEOOXiTHO BUKOHATH Ha JaboparopHomy cTeHai (40 Gais).

12.2. SIkicHi KpuTepii OLiHIOBaHHS

HeoOxinuuii o6csr 3HaHb 115 OJepyKaHHS TTO3UTHBHOT OI[iHKH:

3HAaTU METOAM MaTeMaTUYHOIO OMUCYBaHHS AUCKPETHUX CUTHAJIIB, €JIEMEHTIB
Ta CUCTEM B 4acOBiil Ta 4acTOTHiil 001acTIX; METOIU aHaITi3y CTiHKOCTI, KEPOBAHO-
cTi, croctepexyBaHicTi nudposux CAY; MeToaU aHalli3y TOYHOCTI, IIBUIKOII Ta
IHIIMX OCHOBHUX MOKa3HMKIB sKocTi nuppoBux CAY; MeToau po3poOku GyHKILio-
HalnbHUX cXeM LuppoBux CAY; MeToau KOpeKLii Ta CUHTe3y aJrOPUTMIB yIIpaB-
niHHs uudposux CAY.

HeoOxinHuit o6csr BMiHb 1S Ofiep KaHHS MTO3UTUBHOI OL[iHKH:

BMmiTu BukoHyBaTH BepOaibHUIl rpadiuyHuil i MaTeMaTUYHUIN OMKC JUCKPET-
HUX CUTHAJIIB, €JIEMEHTIB Ta CHCTEM B YacOBiii i 4aCTOTHiil 00JIacTAX; OLIHIOBATU
CTiHiKiCTh, KEPOBaHICTh, CIIOCTEPEKYBAHICTh JiHilHUX udpoBux CAY 3a 101momMo-
o0 ayireOpaiyHuX i 4acTOTHUX METOJIB; OLIHIOBATH TOYHICTb, IIBUAKO/IIIO, TIEpe-
peryJroBaHHS Ta iHILII OCHOBHI MOKa3HUKHU sKOcTi mudpoux CAY 3a 1omomororo
aHATITUYHUX METOJiB; BUPILIYBaTH 3aaui cTadinmizalii i mo3uiitoBaHHS 00’ €KTiB
YIIpaBJIiHHSA 3a JOMOMOIOI0 aHATITUYHUX METOiB; MPALFOBATH 3: 00JIaHaHHAM Ta
3ac00aMu BUMIpPIOBaHHS, sIKi 3aCTOCOBYIOTECS TPH MPOBEACHHI JTabOpaTOpHUX Ta
NPaKTUYHUX poOiT; mporpamamu MoaemtoBanus Matlab Simulink.

12.3. Kpurepii ouiHiOBaHHSI pOOOTH CTYI€HTa MPOTSAIOM CEMeCTpPY

1. Biaminzo (90100 6aniB) BUCTABJISIETHCS CTYAEHTY:

1.1 SIxuit TBEpO 3HAE: METOAU MATEMATUYHOTO OMTMCYBAHHS JUCKPETHUX CH-
THaJIiB, €JIEMEHTIB Ta CHUCTEM B YacOBiil Ta YacTOTHIil 00NaCTsIX; METOAU aHAIi3y
CTIHKOCTI, KEpOBAaHOCTI, criocTepexxyBaHicTi udposux CAY; MeToau aHaizy Tou-
HOCTI, INBUAKOIT Ta IHIIMX OCHOBHMX MMOKa3HUKIB SIKOCTi uppoBux CAY; meToau
po3poOKH QyHKLIOHATBHUX cxeM UppoBux CAY; METOIH KOPEKIIil Ta CHHTE3Y aJl-
ropuTM™iB ynpasiiHHA UdpoBux CAY; BMi€: BUKOHYBaTH BepOaibHuUit rpadiunmii
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1 MaTeMaTUYHUNA OMUC TUCKPETHUX CUTHAIB, €JIEMEHTIB Ta CUCTEM B YacoBiil i ya-
CTOTHi# 007acTsX; OLIHIOBATH CTiIHKICTh, KEPOBaHICTh, CIIOCTEPEKYBAHICTh JIiHili-
HUX u@poBux CAY 3a nomnomororo anreOpaiuHuX i YaCTOTHUX METOJIB; OLIHIO-
BaTH TOYHICTh, IIBUIKO/I0, IEPEPETYTFOBAHHS Ta IHII OCHOBHI MOKa3HUKH SKOCTI
udposux CAY 3a 101OMOroro aHaiTHYHUX METO/iB; BUPIIITyBaTH 3a1a4i cTabii-
3awii i mo3uiitoBaHHs 00’€KTIB YIpaBJIiHHS 32 JOMIOMOIOK aHAIITHYHUX METO/IB;
BUPILIYBATH 3aJayi cTabimi3alii i mo3uLitoBaHHs 00’€KTIB yIpaBJIiHHS 3a JOIOMO-
IO MALIMHHOTIO i HaliBHATYypHOTro MoietoBaHHs U poBux CAY.

ITpu bOMY CTYZEHT BUKOPUCTOBYIOUH 3HAHHS 3 AUCLUILTIHH, TIOBHO Ta Ipa-
BWJIBHO BiJIIIOBi/la€ Ha BCi MUTaHHS, SKi OyJIM MOCTaBJIeH] iepe]l HUM. Y BCiX Bizmo-
BIJISIX CTYJIEHT, HE JIOMYCTUB CYTTEBUX HETOYHOCTEM, BIIbHO KOPUCTYETHCS HAaBYA-
JIBHOIO Ta HayKOBO-TEXHIYHOIO JITePaTyporO 3 MUTaHb JUCLMILTIHH.

1.2 SIxuii mposBiis€ BMIiHHS JIOTIYHO 1 YiTKO CKJIACTH CBOIO BiJIOBilb,
pO3B’s13aTU TUIIOBY 3aJady Ta NPaKTUYHE 3aBJaHHS, a TaKOX BiAMOBigaTH Ha BCi
JIOJATKOBI MUTAHHS.

1.3 3MeHIIEHHs KUIBKOCTI OaniB B Me)KaxX OLIHKM MOXJIUBE MPU HETOUYHHX
(GopMyITFOBaHHSX y BIAMOBIIAX HA JOAATKOBI 3alMTaHHS, sIKi OYJIH IIOCTABJIEH] Ile-
pen HUM.

2. {o6pe (75+89 6aniB) BUCTABJISIETHCS CTYACHTY:

2.1 sIxuit Mae 1OCTaTHBO INIMOOKI 3HAHHS 3 TEOPETUYHOI YACTUHH TUCLIHII-
ming (m. 1.1), 3aXucTuB BCi MpakTU4Hi, JaDOpaTOpHi 3aBJaHHS Ta iHIMBidyabHE
3aBJIaHHs, BAKOHAB yCi MOIYyJIbHI 3aB/IaHHS 3 OLIIHKOIO «100pe», Ma€ MpakTUYHI Ha-
BUYKU pOOOTH, ajie oro BiAMOBIIl HE € YITKUMH.

2.2 3MEeHIIEHHs KUIBKOCTI OaliB B MeKaxX OL[iHKU MOJXJIMBE IPH HEMOBHUX
BIAMOBIIIX HA TEOPETUYHI a00 MPAaKTUYHI 3aITMTAHHSI.

3. 3agoBinbHO (6074 Ganu) BUCTABJSIETHCS CTYIEHTY:

3.1 SIkuii B He BIIEBHEHO BOJIOJI€ TEOPETHUHUM Marepianom (3 1. 1.1), Bupi-
KB 334ady a0o MpakTU4He (J1abopaTopHe) 3aBIaHHS 3 IPyOUMU MOMUIIKAMH, HE
BIJMOBIB Ha JesKi JOOATKOBI 3alTUTAHHSI.

3.2 3MeHIIEeHHs KUIBKOCTI OalliB B MeKaX OLIIHKK MOXKJIUBE 3a HETOYHI Ta He-
TIOBHI BiJTIOBi/li HA TEOPETUYHI Ta MPAKTUYHI 3aIIMTaHHS.

4. HezapoBisiibHo (1+59 6aniB) BUCTaBJISIETbCS CTYIEHTY:

4.1 SIxuii He BOJIOIi€ OCHOBHUMH MUTaHHSAMHU TEOPETHYHOI YacTHHH (3 11. 1.1),
He pO3B’s3aB 3aJla4yy Ta HE BUKOHAB MpaKTH4YHe (J1TabopaTopHe) 3aBAaHHs, HE Bi/IIo-
BiB Ha OUIBIIICTh JOJATKOBUX 3alUTAHb.

4.2 3MeHILEeHHs KITBKOCTI 6aTiB B MeXaX OLiHKH MOJKJIMBE 3a IPy0i IOMUIIKH
IPY BIANOBIAAX HA 3alUTaHHs

Ikana ouiHioBaHHs: HanioHaJdbHa Ta ECTS

CyMa 6aris OuiHka 3a TpaAuLIIHOIO LIKA/O0i0
[cniut 3ajik
90 — 100 BiIMiHHO
7589 106pe 3apaxoBaHo
60 -74 3aJIOBUIBHO
0-59 HEe3aI0BIJIEHO He3apaxoBaHO
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13. MeToauuHe 3a0e3nedyeHHs

1. Koncnekr nexuiii 3 qucuuriinu «L{udposi cuctemu ynpasmiaas» 2021 p.

2. Crnaiiqy 3 npe3eHTalisIMU JIEKUIHHUX MaTtepianiB 3 qucuuiutind «[{udposi
CUCTeMH ympaBiiHHs». 2021 p.

3. MeroauuHi BKa3iBKH 1 3aBJaHHs 10 BUKOHAHHS Ja0OpaTOpHUX i MpaKTHY-
HUX poOiT 3 qucuumutiny «ludposi cuctemu ynpasmiaasy. 2021 p.

Bce MeToauuHe 3a0e3ned4eHHs B €JIEKTPOHHOMY BUTJISI po3MillleHe Ha XMa-
PHOMY CXOBHIII i BIAKPHTO JAJIs BCIX KOPHCTYBauiB. ABTOpP po3p0OOK — JOLEHT Kad.
301 IMapmun A.II. [Tocunanus 1j1s 03HaHOMIIEHHS 1 CKauyBaHHS:

https://drive.google.com/drive/folders/1jcwMcmrIaVviCo78M36gzqu9u
kt7XDlq

14. PexomeHnoBaHa JiTepaTypa
Bba3oBa

1. €BcrideeB B.O. Teopist aBTOMaTHUHOTO KepyBaHHS. 3a peaKii€eio 1.T.H.,
npodecopa .. Poxpkina. YactiHa apyra. CrieniabHi CHCTEMH aBTOMATHYHOIO
kepyBaHHs. HaBuaneHuit noci6nuk. — Kpemenuyk: KJITVY, 2005. — 185 c.

2. 3umoBiH A.J., ITapmun A.IT. [{udposi cuctemu yrpaBiliHHS: HaBYaJIb-
HUi OCiGHUK A0 1abopaTopHOro NpakTUKyMy. —XapkiB: Hail. aspokocm. yH-T
«XapbKOB. aBuall. UH-™», 2021. — 136 c.

3. Rolf Isermann. Digital Control Systems. Volume 1: Fundamentals, Deter-
ministic Control. Springer Science & Business Media, 2013 — 336 p.

4. Dorf Richard C., Bishop Robert H. Modern control systems. 13th edition.
— New York: Pearson, 2017. — 1106 p.

5. Modern Control Systems Analysis and Design Using MATLAB and
SIMULINK. Robert H. Bishop. Tsinghua University Press, 2003 - Computer-aided
design — 255 p.

6. Lopez C.P. MATLAB Control Systems Engineering Springer.
Science+Business Media New York, 2014. — 163 p.

JonomixkHa

6. €ropos O.I1.,, Manuk IL.B., Ky3smenko M.IO. Lludposi cuctemu ymnpas-
niHHA 1 00po6ku iHbopMmalii: Hapyanenuit mociobuuk. [HinponerpoBcbk: HMeTAY,
2012p.- 178 c.

7. Toromok I1.®. Teopist aBTOMaTUUHOTO KEPYBaHHS [HaBYATIbHUI IMOCIOHUK |
/ I1.®. T'orontok, T.M. I'peunn. — JIbBiB: BunaBuuurso HauionansHOro yHiBepcu-
tety “JIbBiBCchbKa mosniTexHika”, 2009. — 280 c.

8. CuHTe3 anroput™MiB LU(POBOro yNpaBIiHHS AJIs aBTOMAaTUYHHUX CJTiIKyBa-
npHuX cucteM / [.B. 3imuyk, B.I. Imenko, 1.O. Kankin // CucteMHi 0CIiKEHHS Ta
iHpopmaniiini TexHomorii. — 2015. — Ne 1. — C. 32-38.

15. Indopmauiiini pecypcu
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