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1. 3aranabHa iHopmania npo BUKIaxa4Ya

CusBosioBcbkuit Lyt MuxaitysioBua

rnocajga: aCUCTCHT

HayxoBwuii cTymins: -

Buene 3Bann4:; -

[lepenik TUCIMUILIIH, SIKI BUKJIQJIAE:
1. Metoau oOuncIeHb Ta KOMIT IOTEPHOTO MOJICITFOBAHHSI
2. KoM’ roTepHi Mepexi Ta KoJIyBaHHS iH(popMaIrii

Hanpsimu HayKkOBUX JTOCTIKEHB: PO3MOIIJICH] TEJIEKOMYyHIKa-
I[1HI CHCTEMH Ta MEPEK1, CEPBEPHI Ta XMapHI TEXHOJIOT1i, pe-
nsmiriai Ta NoSQL 6a3u naHux.

est. momra: i.Syvolovskyi@khai.edu



mailto:i.syvolovskyi@khai.edu

2. Onuc HAaBYAJIBLHOI AUCIUILTIHU

dopma 3100yTTs ocBiTH | JleHHa
Cemectp 5-i1
MoBa BUKIagaHHS YKpaiHcbKa

Twun gucuuIuIiHA

O0o0B’s13K0Ba

OOcsT TUCITUTLITIHU: Kpe-
ot €CKTC/ xinpKicTh
TOJINH

oenna: 5 xpenutiB EKTC/150 roaun (72 ayauropHux, 3
SAKHUX: JeKIii — 24, mabopaTopHi — 32; mpakTuuHi — 16,
camocTiiiHa poboTa — 78)

Bunu HaBuaipHOT AisiJTb-
HOCTI

Jlexuii, mabopaTopHi 3aHATTS, MPAKTUYHI 3aHATTSI, PO3-
paxyHKoBa poboTa, caMOCTiifHa po0OoTa

Bun koHTpOIIIO

[ToTO4YHMIT KOHTPOJIb, MOYJIBHAM KOHTPOJIb, 3aXUCT JIa-
OopaTopHUX POOIT, 3aXUCT PO3PaXyHKOBOI POOOTH, Ce-
MECTPOBHUI KOHTPOJIb: 9-U CEMECTp — ICTIUT

[IpepexBizutu

Buia MmaremaTuka. AJaropuTMisaliis Ta mporpamMmyBaHHS.
OcHOBH MoOJie0BaHHsI 00’ €KTIB aBTOMAaTH3all]




3. MeTa Ta 3aBJaHHS HABYAJbHOI M CIUILIIHH, Mepeiku KOMIeTeHTHOCTel
Ta 0YiIKYBAHHMX pe3yJibTAaTiB HABYAHHS

AHoTanis 10 aucuumting. Cunadyc HaBYAIbHOT AUCITUILUTIHA PO3POOIICHO
Ha OCHOBI CHCTEMHOTO IIXOY JI0 CYYaCHUX TEHIEHIIIA PO3BUTKY OOUHCIIOBATHHUX
CUCTEM 1 TEXHOJIOT1A MOJIETIOBaHHS. 3MICT JUCUHUILUIIHU CIPSAMOBAHUM Ha (popmy-
BaHHS y CTYJICHTIB 3HaHb 1 IPAKTUYHUX HABUYOK Y rany3i 17 «EiekTpoHika, aBToMa-
TH3AaIlis Ta JICKTPOHHI KOMYHIKAIIli», a TAKOX Ha PO3yMiHHS OCHOBHUX HAMPSIMIB PO-
3BUTKY CBITOBOI1 KOMII IOTEPHOI TEXHIKH 1 METOJIB 3aCTOCYBaHHS 00UYHCIIOBAIBLHUX
3ac001B JUIsl pO3B’sI3aHHS HAYKOBUX 1 MPUKIIAIHUX 33]1a4.

Meta BuBYeHHsI — GOpMyBaHHS B 3/100yBadiB 0a30BUX 3HaHb W yMiHb, 1110
BIJTHOCSITHCS JIO 3aCTOCYBAaHHS METOJIB 00uUncieHHs Ta MojentoBands Ha EOM min
yac MPOEKTYBaHHSI OCHOBHUX €JIEMEHTIB cucteM yrpaniiHas (CY).

3aBaaHHs — JaTH CTYJICHTAM CHCTEMAaTH30BaHI 3HAHHS, 10 BiTHOCATHCS JI0
3aCTOCYBaHHS PI3HOMaHITHHX METO/IB PO3PAXYHKIB Ta MOJEIIOBAHHS, 1110 BUKOPHUC-
TOBYIOTHCS IPU MPOEKTYBAaHHI OCHOBHUX €JIEMEHTIB CUCTEM YMPAaBIIIHHS 13 3aCTOCY-
BaHHSM Ccy4yacHUX KoM toTepHux TexHosorii (KT), 3okpeMa koM’ t0TepHOro cepe-
JIOBHIIIA JJIS1 PO3PaXyHKIB Ta MOJICTIOBAHHS.

KomnereHTHOCTI, AKi HA0yBalOTHCH

IHTerpajbHa KOMNETEHTHICTh: 3/IaTHICTh PO3B’SI3yBAaTH CKJIIHI CIIEIliai-
30BaHi 33j1a4i Ta MPaKTUYHI MTPOOJIEMH y MEBHIN Tairy3i NpodeciiHol AISUTBHOCTI a00
y Tpolieci HaBYaHHs, 10 Nependadyae 3aCTOCyBaHHs MIEBHUX TEOPiN Ta METO/IIB BiI-
MOBIJTHOT HAYKH 1 XapaKTEePU3YETHCSI KOMITJICKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajabHi komneTeHTHOCTI (3K)

Iicna 3akinuennsa yiei npocpamu 3000y8au oceimu 0yoe 30amen:

3K1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHHUX CUTYAIISX.

3K4. HaBrnuku BUKOpHUCTAHHS 1H(OPMALITHUX 1 KOMYHIKalIMHUX TEXHOJIO-
Tii.

3KS. 3patHicTh 10 momrykKy, oOpoOJjeHHsl Ta aHamuizy iHdopmarlii 3 pi3HUX
JIKEPET.

daxoBi komneTeHTHOCTI (PK)

Iicna 3axkinuennsn yiei npozpamu 3000y8au oceimu 0yoe 30amen:

®K3. 3n1aTHICT, BUKOHYBATH aHaI3 00’ €KTIB aBTOMAaTH3allii Ha OCHOBI 3HaHb
PO MPOIIECH, IO B HUX BII0OYBAIOTHCS Ta 3aCTOCOBYBAaTH METOJIM TEOPii aBTOMATHY-
HOTO KEpyBaHHS I JOCIPKCHHSI, aHATI3y Ta CHHTE3y CHCTEM aBTOMATHYHOTO Ke-
pyBaHHSI.

®K4. 31aTHICTh 3aCTOCOBYBaTH METOAM CHUCTEMHOI'O aHalli3y, MaTeMaTHh4-
HOT'O MOJICTIOBaHHS, 17IeHTU(IKALIIT Ta YUCIIOB1 METOIU JIJIsl PO3POOJIEHHS MaTeMaTH-
YHUX MOJICJIEH OKPEMHUX €JIEMEHTIB Ta CUCTEM aBTOMATH3allil B LIVIOMY, JJIsl aHATI3Y
AKOCTI iX (DyHKIIIOHYBaHHS 13 BUKOPUCTAHHSAM HOBITHIX KOMIT FOTEPHUX TEXHOJOTIH.

®K9. 31aTHICTh BUIBHO KOPUCTYBAaTUCh CYYaCHUMHU KOMIT IOTEPHUMU Ta 1H-
dbopMallitHUMU TEXHOJIOTIIMU ISl BUPIIEHHS NpodeciiHUX 3aBJaHb, MPOrpamy-
BaTW Ta BUKOPUCTOBYBATH MPUKIAJHI Ta CIEliali30BaHl KOMIT IOTEPHO-1HTErPOBaH1



CepeZOBHILA JIsl BUPIIIEHHS 33/1a4 aBTOMAaTH3allil 13 3aCTOCYBaHHSIM 1HXXEHepli Mo-
OUTLHUX JOJATKIB.

IIporpamui pe3yabraTn HapuyanHsa (ITPH):

[TPH1. 3naTu niHiiHY Ta BEKTOpHY anredpy, AudepeHiiiaibHe Ta IHTerpaabHe
YHUCIIeHHs, PYHKINT 6araTb0oX 3MIHHUX, QYHKIIOHAIBHI psiid, AudepeHIiianbHi piB-
HSHHS 111 QYHKIIT O/IHIET Ta 6araTboX 3MIHHHUX, OIepalliifHe YHCIICHHS, Teopito Py-
HKI[ii KOMIUIEKCHOT 3MIHHO1, TEOPit0 HMOBIPHOCTEH Ta MaTeMaTUYHY CTaTUCTHUKY, TE€-
OpIiI0 BUIIAJKOBHUX IPOIIECIB B 00Cs31, HEOOX1THOMY JIJIT KOPUCTYBaHHS MaTeMaTH4-
HUM anapaToM Ta METOJaMH y Tally31i aBTOMAaTHU3aIlli.

[TPH4. Po3yMiTH CyTh POIIECIB, 1110 BII0OYBAIOTHCS B 00’ €KTaX aBTOMAaTH3AIl11
B rajry3i 1H)KeHepii MOOIIbHUX JTOAATKIB Ta BMITH ITPOBOJAUTH aHalli3 00’ €KTIB aBTO-
MaTH3allii 1 00IPyHTOBYBATU BUOIpP CTPYKTYPH, AITOPUTMIB Ta CXEM KepyBaHHSI HUMHU
Ha OCHOBI PE3YJIbTATIB JOCIII)KEHHS 1X BJIACTUBOCTEH.

[TPH6. BmiTu 3acTOCOBYBAaTH METOAM CUCTEMHOTO aHAII3y, MOJCIIOBaHHS,
11eHTUiKallii Ta YMCIOB1 METOU JIJIsl pO3POOJICHHSI MATEMATUYHUX Ta IMITAIIITHUX
MO/ieJIel OKPEMHUX €JIEMEHTIB Ta CHCTEM aBTOMATHU3Alll1 B IIIJIOMY, JUIsl aHAJI3Y SIKOCTI
iX ()yHKL1OHYBaHHS 13 BAKOPUCTAHHSM HOBITHIX KOMIT IOTEPHUX TEXHOJIOT1i.

[IPH12. BMmiTH BUKOPUCTOBYBATH PI3HOMAHITHE CHEIiali30BaHE NPOrpPaMHE
3a0e3MedeHHsl ISl pO3B’SI3yBaHHS TUIOBUX 1H)XXCHEPHUX 3a/1ad B Tally3i 1HXKEHepii
MOOUIBHUX JIOJIaTKIB, 30KpEeMa, MaTeMaTHYHOT'O MOJICIIOBAHHS, aBTOMAaTU30BaHOTO
MPOEKTYBaHHS, KEpyBaHHS 0a3aMu JaHUX, METOJIIB KOMIT FOTEPHOI Ipadiku.

4. 3MicT HABYAJBLHOI AU CIUILIIHA

MOAYJIb 1
3micToBuiit Moays 1. MATLAB: 6a30Bi npUHUMIK TA iHCTPYMEHTH

Tema 1. Beryn o nucimmininu «MeTonu o04YUCIeHb Ta MOJEIIOBaHHS Ha
EOMy.

Cmucna anomayisi.

[IpenMer BUBYEHHS 1 3a7a4l AUCHUIUIIHA. OCHOBHI MPUHLIUNKN POOOTH B Ce-
penosuii MATLAB. Apudbmernyni oGuuciieHHs, podoTa 3 MacuBamu, MoOy0Ba
rpadikiB 1 moBepxoHb. Po3B’s13aHHS PIBHAHb Ta CUCTEM PIBHSIHL. MaTeMaTuyHe MO-
JICTIOBAHHS CTATUYHUX 1 IMHAMIYHUX TMPOIIECIB Y 3a/1a4ax yHpaBIliHHS, 3B’ A3KY, 00-
POOKHM 300pakeHb 1 BiJICOTaHUX.

3micm nexyiu. Tlpenmer 1 3aBmanns nucuuruiind. Cy4dacHi Tiaxoau 10 o0uu-
cienb 1 moaentoBanns. Berynm mo MATLAB: cepenoBuiiie Ta 6a30B1 KOMaHIH.

Camocmitina poboma 3006ysaua ocgimu. OnpaitoBaHHs JICKI[IHHOTO MaTe-
piany. Bukonanus inauBinyanbHux 3aBgans y MATLAB.

Tema 2. 3uaiiomctBO 3 cucteMor0o MATLAB: npuiiHaTI I03HAYEeHHs, BCTa-
HoBJIeHHA Ta 3annyck MATLAB.
Cmucna anomauyisi.




[TpuiinsTi no3navyenns y cepenosuini MATLAB. BeranoBienHs Ta 3amyck
nporpamu. PexkoMeH0BaHI MakeTu po3MIUpeHHs. [HTepdeiic mporpamu, rojoBHE
MEHIO Ta WOTO €JIeMEHTHU. 3arajbHe MPU3HAYEHHS KOMaHJ Yy MyHKTaX MEHIO BiKHA
MATLAB.

3micm nexyiu: OcHoBHI paBuia Ta no3HaueHHs B MATLAB. Ilpouec BcTa-
HOBJICHHS 1 3a1ycKy nporpamiu. [laketu po3mupenHs. [HTepdeiic Ta ro1oBHE MEHIO.
[Ipu3HaueHHsT OCHOBHUX KOMAaHJI.

Tema npakmuunozo 3anamms.: BCTaHOBJIEHHS Ta 3aIlyCK KOMII FOTEPHOTO Ce-
penoBuIa.

Camocmiuna poooma 3006ysaua oceimu. OnNpalioBaHHA JEKIIMHOTO MaTe-
piany. BukonaHHs 3aBiaHb 13 3amycky Ta HajnamTyBaHHsI MATLAB. BuBuenns npu-
3HAQ4YEHHS KOMaHJ IT'OJIOBHOTO MEHIO.

Tema 3. PexxuM npsMux 00YMCIICHb.

Cmucna anomayis.

bazoBi 00’extt MoBu MATLAB. Komanau, orepatropu, KOHCTaHTH, 3MIHHI.
OyHkIii Ta iX popmat. BBeneHHs MaTpullb Ta 0araTOBUMIpHUX MacHUBIB.

3micm nexyiu: Pexum npsmux oduucinenb y MATLAB. Komannu ta onepa-
topu. Koncrantu 1 3minHl. OyHKINT Ta IpaBuia iX BUKOpUCTaHHA. BBegeHHs mar-
pHIIb 1 MACHBIB.

Tema npakmuunozo 3ansamms. PexxuM npsiMux o04uucieHb. Po3B’si3aHHs pu-
KJIQJIIB 13 MPSIMUMHU OOYHMCIICHHSIMH.

Camocmiuna poboma 3000ysaua oceimu: OnpaitoBaHHs JISKIIHHOTO MaTepi-
ay. BUKkoHaHHS 1HAMBIAyaTbHUX BIIPaB y PEXKUMI IPSIMUX OOUHCIICHb.

Tema 4. BukopucTadHsa eJleMeHTapHUX MaTteMaThnyHuX ¢vHKINN. IlepeTso-
peHHs cucteM ynciieHHs. Poboua obnacte nam’sti Workspace.

Cmucna anomayisi.

Enementapui maremaruuHi ¢pyHkuii y MATLAB. IlepeTBopeHHs cucteM 4n-
cienss. CumBonu Ta GyHkuii onepauiii. Poboua o6nacts mam’ari Workspace. Buko-
puctanHs koMana who, whos, clear.

3micm nekyit: EnementapHi matematuudi ¢yskiii MATLAB. Ilepero-
pPEHHSI MK PI3HUMHU cucTeMaMu yuciaeHHs. CumBonu Ta QyHKIii onepariiii. Po6oua
obnacth mam’sti Workspace Ta ii mpu3HaueHHs.

Tema nabopamoprnoco 3anamms. MaTeMaTU4H1 OOYUCIICHHS B KOMIT FOTEP-
HOMY CEpEIOBHIIIL.

Camocmivna poboma 3000ysaua oceimu: OnpartoBaHHs JISKIIIHHOTO MaTepi-
any. BukoHaHHs 1HIUBIlyalnbHUX BIIpaB 13 BUkopucranus ¢pynkuiit MATLAB Ta ko-
mans Workspace. IligroroBka g0 3aXucty 1a00paTOpHUX POOIT.

Mopyabanii KOHTPOJIb. MoaynibHa poOoTa 1.



3micToBuii Moayab 2. O04uCaIOBAIBHI CTPYKTYpPH Ta rpajdika B MATLAB

Tema 5. EnemMenTr MaTpuilh Ta 3BepHEHHS 110 HUX. DyHKIIT length, size. ['e-
Heparlis MaTpuilb. Onepaitii 3 MAaTPUIISIMH.

Cmucna anomayis.

EnemenTu matpuiib Ta ciocoou 3BepHeHHS 10 HUX. JIOBKHMHA BEKTOpa Ta po-
smip Marpuiil. Oynkiii length, size. ['enepariis Tunosux marpunb y MATLAB. Ilo-
eJleMeHTHI omepartii. Onepatiii 3 MaTpUIsIMU Yy 3a/layax JiHiiMHOI anredpu. O6uuc-
JICHHS! OCHOBHMX XapaKTEPUCTUK MATPHIIL.

Temu nexyiu: MaTtpuili Ta X BIacCTUBOCTI. JloCcTynm 0 €I€MEHTIB MaTpHIlb.
@DyHKIIT BU3HAYEHHS JIOBKMHU BEKTOpa Ta po3Mipy MaTpuili. ['eHepallis THIOBUX
MaTpullb. OCHOBHI omepaltiii Ta XapaKTepUCTUKA MaTPHIIb.

Tema npakmuunoeo 3ansamms: Onepauli 3 MATPULSMH Y 3aBIAHHSIX JIHIAHOT
anreopu.

Camocmitina poboma 3000ysaua oceimu: OnpaitoBaHHs JICKIIMHOTO MaTepi-
ay. BUKoHaHHS BIIpaB 13 IOCTYIY JO €JIEMEHTIB MaTPHUILlb 1 BAKOPUCTaHHS (QyHKIIIH
length, size. Po3paxyHoK XxapaKTEepUCTUK MaTpPHUIIb.

Tema 6. Uncnosi Ta HeuncioBi MacuBH. CTpyKTYpH. MacuBH OCepeIKiB.

Cmucna anomayis.

Uucnosi macuBu y MATLAB. Heuuncinosi macuBu. MacuBu 3anuciB (CTpyK-
Typu). MacuBu ocepenkiB. Bukopucranus dynkuiii cellplot, celldisp. Buznauenns
TUITY JAaHUX 3a JIOMOMOTO0 (GyHKIIII class.

Temu nexyiu: IIOHATTS YUCIIOBUX 1 HEUMCIIOBHX MacHBIB. MacuBH 3aIlnCiB
(cTpykTypu) Ta iX 3acTtocyBaHHS. MacuBHM ocepenkiB. Bukopucranus QyHKIiii
cellplot, celldisp. Buznauenns tuny nanux y MATLAB.

Tema nabopamoproeo 3ansamms: Po6oTa 3 MATPUISIMHU B KOMIT IOTEPHOMY Ce-
PEIOBUIIII.

Camocmitina poboma 3000ysaua oceimu: OnpaitoBaHHs JICKIIMHOTO MaTepi-
any. BUKOHaHHS BNpaB 31 CTBOPEHHS T4 BUKOPUCTAHHS MacUBIB PI3HUX TUIB. Bu-
BueHHs PyHk1ii cellplot, celldisp, class. IlinroToBka 10 3axucTy 1a00paTOPHUX PO-
O1T.

Tema 7. I'padiuni pecypcu Matlab. /IsoBumipHa rpadika.

Cmucna anomauyis.

I'padiuni pecypcu MATLAB. JIBoBumipHa rpadika ta komauau figure, hold
on, hold off, subplot. Odbopmnenns rpadikis: grid, title, xlabel, ylabel, gtext, legend,
xlim, ylim. ®ynkuii nodynosu: plot, loglog, semilogx, semilogy, logspace, fplot. Y-
paBIiHHA BiacTUBOCTSIMU rpadikiB. CremiaibHi ABOBUMIPHI rpadiku: stem, stairs,
polar, compass, bar, pie, hist.

Temu nexyiu: I'padiuni moxxkauocti MATLAB. OcHoBu 0oOyA0BU TBOBUMI-
pHux rpagikis. Opopmienns rpadikis. YnpaiiHHs BIacTuBocTsMHU rpadikis. Crie-
11aJbH1 BUJIM JABOBUMIPHUX IrpadiKiB.

Tema npaxmuunozco 3anamms. I'padiuHi pecypcu: ABOBUMIpHa Trpadika.




CtBopeHHs Ta ohopmieHHS TpadikiB.

Camocmivina poooma 3000ysaua oceimu: OnparroBaHHs JIEKIIHTHOTO MaTepi-
airy. BukoHaHHs 1HIUBITyalbHUX BIpaB 13 MoOyA0BU rpadikiB. BuBueHHs komaHa
odopmiieHHs Ta PYHKIIIH crieniadbHuX TpadikiB.

Tema 8. TpuBumipHa rpadika B Matlab.

Cmucna anomayis.

OcHoBu no6yoBu TpuBUMipHOi rpadiku B MATLAB. ®opmyBaHHs ciTKU Ha
wiomuHl XOY 3a gonomororo ¢pyukiii meshgrid. Tpusumipi rpadiku: plot3, mesh,
meshc, meshz, surf, surfl, surfc, contour3. YnpasiainHsa BIaCTUBOCTSIMU TPUBUMIPHUX
rpadikiB. Bukopucranus ¢yskiii colormap, shading interp, colorbar.

Temu nexyiu: Ilpunmnu noOynoBu TpuBuMipHOi Tpadiku. DyHKIA
meshgrid Ta popmyBaHHs ciTku. MeToau Bi3yasizaiii TPUBUMIPHUX MIOBEPXOHb. Y1I-
paBJIIHHS BIACTUBOCTSAMU Ta OPOPMIIEHHS TPUBUMIPHUX IpadiKiB.

Tema nabopamoproeo 3ansmms: [100ynoBa 1BOMipHUX rpagikiB B KOMIT'IOTE-
PHOMY CEpEIOBHILII.

Camocmitina poooma 3000ysaua oceimu: OnpaltoBaHHs JICKIIMHOTO MaTepi-
any. BUkoHaHHS 1HAMBIOyaJIbHUX BIpaB 13 MOOYJOBU TpUBUMIpHUX rpadikiB. Bu-
BueHHs QyHKI1H meshgrid, surf, contour3 Ta HanamTyBanb BnacTuBocTel. [liiroroBKa
J10 3aXKCTY J1a00paTOpHUX POOIT.

Monpyabunii KOHTPOJIb. MojynbHa po0OoTa 2.

MOAVYJIb 2
3microBuit MoayJib 3. IHCTpyMeHTH 1 MeTOAM MOJeIOBaHHA B Simulink

Tema 9. MeTonu MozentoBaHHd B iporpami Simulink.

Cmucna anomayis.

3aranpH1 BigomocTi npo naker MATLAB Tta nporpamy Simulink. CTBOpeHHs
HOBO1 Mozeni. OCHOBHE BIKHO MOJENIOBaHHS. BCTaHOBIEHHSI mapaMeTpiB po3paxy-
HKY. BUKOHaHHS po3paxyHKy Ta 3aBepILEHHS poOOTH.

3micm nexyiu: Ilpuznauenns nakera Simulink. OCHOBHI MOXKJIMBOCTI MOJIEITIO-
BaHHs. CTBOpeHHST HOBUX Mojeinel. PoOoTa 3 BikHOM MojentoBanHs. HanamryBanus
napameTpiB Ta BAKOHAHHS PO3PaXyHKIB.

Tema npakmuunoco 3anamms. KoMmn'torepHi meroau MoaemtoBanHs. [1puk-
Jaau cTBOpeHHs Mojenert y Simulink.

Camocmivina poboma 3000ysaua ocgimu: OnparoBaHHs JISKIIHTHOTO MaTepi-
any. BukoHnaHHs BrpaB 31 CTBOpeHHs Mozesnei y Simulink. BuBueHHs1 MOkIHMBOCTEN
HaJallITyBaHHS MapaMeTpiB.

Tema 10. biGmioTeka 6yokiB Simulink.

Cmucna anomauyisi.

bibmioTteka 6sokiB Simulink. ITpuiimaui curnanis (Sinks). IleperBoproBaui cu-
rHaniB. Ocuunorpad Scope. I'padonodyniBauk XY Graph. Bukopucranus 610Ky
Display 3 pizaumu Bapiantamu napamerpa Format.
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3micm nexyiu: Ctpykrypa 0i6miorexu 6mokiB Simulink. [Ipu3nauenus mpwii-
mauiB curHaiiB. [leperBoproBaui curnamiB. Bukopucranus 6mokiB Scope, XY Graph,
Display.

Tema npaxmuyunoeo 3ausamms. bidmioTeka OJIOKIB A1 MOJIETIOBaHHS. BrKo-
pucTanHa ocuuiorpada ta rpadgonoOyniBHUKA. AHAJI3 pe3yIbTaTiB.

Camocmiuna poboma 3000ysaua ocgimu: OnpaioBaHHs JIEKIIHTHOTO MaTepi-
any. Bukonanus BnpaB 3 BUKOpUCTaHHs 010mioTeku 6s10kiB Simulink. BuBuenns mo-
ximBocten 6:10kiB Scope, XY Graph, Display.

Tema 11. xepena curnaniB Simulink (Sources).

Cmucna anomayis.

Jlxepena curnaniB y 6i6mioreri Simulink. ['enepaTop cuHycoiganbHOTO cHr-
Hany (Sine Wave). ['enepaTop BUIIaJIKOBOTO CHUTHAJy 3 PIBHOMIPHUM PO3IOIIIOM
(Uniform Random Number). bnok obuncnenns noxignoi (Derivative) pist nudepen-
1itoBaHHs curHaiy. [nterpyrounit 6510k (Integrator) Ta iX 3aCTOCyBaHHS Y MOJIETISIX.

3micm nexkyiu: IlpusHauenns mxepen curHams y Simulink. Bukopucranns re-
HepatopiB curHaimB (Sine Wave, Uniform Random Number). binoku Derivative ta
Integrator y MmozienitoBaHH1 POLIECIB.

Tema npaxmuunoco 3anamms: 1lakeTu sl MOJCIIOBAHHS B KOMIT FOTEPHOMY
CEpEIOBHIIII.

Camocmiuna poboma 3000ysaua ocgimu: OnpaitoBaHHs JIEKIIHHOTO MaTepi-
any. Bukonanss BrpaB 31 cTBOpeHHs curHainiB y Simulink. BuBuennst po6otu 0710kiB
Sine Wave, Uniform Random Number, Derivative, Integrator.

Tema 12. biiokn 00poOKH Ta 3uMTYyBaHHA curHaimiB vV Simulink

Cmucna anomayis.

brok o0uucnenns monynst (Abs). biok kBanTyBaHHs 3a piBHeM (Quantizer).
brok ananoroBoi dinbTparii curnanis (Analog Filter Design). biiok 3untyBanHs na-
Hux 13 (aiiny (From File).

3micm nexyiu: Ilpuznauenns 610Ky Abs Ta ioro 3actocyBanHsi. Oco0IMBOCTI
poGotu 65oky Quantizer. Bukopucrtanus Analog Filter Design mist gpinbTpanii curna-
niB. Pobota 3 61oxkoM From File niis 3untyBaHHs 1aHMX.

Tema nabopamoproeo 3anamms: BUBUYEHHS PEAAKTOPIB MOJICTIOBAHHS CUTHA-
JiB B KOMITFOTEPHOMY CEPEJIOBHIIII.

Camocmiuna poboma 3000ysaua ocgimu: OnpaitoBaHHs JISKIIHTHOTO MaTepi-
ay. BUkoHaHHS BIIpaB 13 BUKOPUCTAHHAM OJIOKIB 0OpOOKHM Ta 3YUTYBaHHS CUTHAIIB.

Mopyabanii KOHTPOJIb. MoaynibHa poOoTa 3.

3micToBuiit Moay./ib 4. OCHOBHI MeTOAH 00POOKH BigeoTaHUX
Tema 13. MonentoBaHHs peecTpaiiii Ta QuUIbTpallli CUTHATIB.
Cmucna anomauyisi.
OCHOBHI BJIIACTUBOCTI Ta OCOOJIMBOCTI BUKOpUCTAHHS (UTHTPiB. DUILTPHU BUCO-
KHX 1 HU3bKUX YacToT. ®uibTpu barrepBopra. @inbTpu YeOuiesa. Oinbtp beccens.
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3micm nekyiu: Ilpusnauenns ta knacugikamis GupTpiB. OcobmmBocTi PibT-
piB BUCOKHX 1 HU3bKHX YacTOT. [lapameTpu Ta BiacTuBoCTi PinbTpa barrepBopra. Xa-
pakTepuctuku (pinpTpa Yebummena. Bukopuctanus dinerpa beccens.

Camocmivna poboma 3000ysaua ocgimu: ONparoBaHHs JISKIIHTHOTO MaTepi-
airy. BukoHaHHsI BrpaB 13 JOCIIIXKEHHS BIACTHBOCTEH IIUPPOBUX (PLIBTPIB.

Tema 14. Meroanka cTBOpeHHs MoJenl 1dpoBoro dbiapTpa,

Cmucna anomayis.

Merton GiniHiMHOTO nepeTBopeHHs. [lopsaok cunTe3y nudpoBoro GiuabTpa 3a
aHaJoroBUM npoToTurnoM. [Iponenypu po3paxyuky nudposux pineTpis. biaok Digital
Filter Design. Bikno HanamtyBanHs napameTpiB 610Ky Digital Filter Design.

3micm nexyiu: [puniun OiniHiiHOTO iepeTBopeHHs. CunHTe3 nudposoro ¢i-
JBTPA 332 AaHAJIOTOBUM MPOTOTUIIOM. [TOCHIIOBHICTS €TamniB po3paxyHKy HHU(PpPOBOTo ¢i-
abTpa. Bukopucrtanus 610ky Digital Filter Design. HanamryBanss napameTpi OJIOKY.

Tema nabopamopnozo 3ausmms: MonaemoBaHHsI poOOTH LUPPOBUX PLIBTPIB
B KOMIT'FOTEPHOMY CEPEIOBHUILII.

Camocmitina poooma 3000ysaua oceimu: OnpaltoBaHHs JICKIIMHOTO MaTepi-
any. Bukonanust Bopas 13 noOya0BH IUGPOBUX (UIBTPIB. BUBUEHHS MOXIMBOCTEN
omoky Digital Filter Design.

Tema 15. biiok Gain (miacyiIroBad) Ta BIKHO HAJAIITYBAHHS DapaMeTpiB OJIOKY

Gain.

Cmucna anomayisi.

brok Gain 1 BIKHO HajaIITyBaHHS HOTO0 IMapaMeTpiB. Moaenb U1l JOCIIIKCHHS
XapaKTEPUCTHUK Pi3HUX (DUIbTPiB. BIKHO HajamTyBaHHS MapaMeTpiB JKepena CUrHa-
niB Sine Wave (DSP). BikHo HanamTyBaHHs nmapaMeTpiB 0JI0Ky HHUPPOBOi (iabTparlii.

3micm nexyiu: [lpuznauenns 6oky Gain. MeToau HaJlaluTyBaHHS apaMeTPiB
niacuwitoBaya. JlocmikeHHs XapakTepucTuk LudpoBux QuibTpiB. Bukopucranus
osokiB Sine Wave (DSP) 1 610ky 1rdpoBoi (inbrpartii.

Camocmitina poboma 3006ysaua oceimu: OnpaltoBaHHs JICKIIMHOTO MaTepi-
any. BukoHaHHs BIpaB 13 BUKOpUCTaHHs 00Ky Gain 1 HaJamTyBaHHS MapaMeTpiB
JoKepen Ta GiIbTPIB.

Tema 16. MonentoBaHHs TPUHOMY TapMOHINHOTO CUTHATY HA TJIi cuH()a3HOT
MEPEIKO/IM Ta LIYMOBOI CKJIAAOBOI.

Cmucna anomauyis.

MonentoBaHHSI IPUIOMY TapMOHIWHOTO CHUTHANy Ha Tii CHH(pA3HOI Teper-
KOJIU Ta IIIyMOBOI CKJIaJloBOi. Mojenb ¢iabTpallii rapMoHiifHOro curHainy. BikHa Ha-
JAIITYBAaHHS MapaMeTpiB rapMOHIYHOIO CUTHAITy Ta cMH(pa3Hoi nepemkoau. Hamam-
TyBaHHS TIapaMeTpiB PiabTpa-peskeKTopa s cuHda3zHoi nepemKkoau. Bukopuctanus
BIKOH HajlamTyBaHHS (iabTpa HUKHIX yacToT (PHY) Ta ¢inbTpa BUCOKMX 4HacTOT
(OBY).

3micm nexyit: OCOOIMBOCTI MPUMOMY CUTHAJIIB y MPUCYTHOCTI CUH(]A3HOT me-
pemkoau Ta mymMmy. MeToau MOJENIOBaHHSI TapMOHIMHUX CUTHaIIB. BukopucTaHHs
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dinbTpa-pexexropa. [lpusnauenns ta 3acrocyBannss ®HY 1 ®BY.

Camocmivina poboma 3006ysaua ocgimu: ONpaioBaHHs JISKIIIHHOTO MaTepi-
airy. BukoHaHHs BIIpaB 13 MOJIC/IIOBaHHS MPUIIOMY cUTHaIIB. BUBUEHHS HalalTyBaHb
dinpTpa-pexexropa, DHY ta GBY.

5. InauBigyanbHi 3aB1aHHs
BukoHaHHS po3paxyHKOBOI poO0TH Ha TeMy «I'eoMeTpUUHa IHTEepIpeTAaIlis BU-

pimenns 3J11Dy».

6. MeToan HAaBYAHHS
[IpoBeneHHS ayAUTOPHUX JIEKIIIH, Ta00pPaTOPHUX 3aHATh, MPAKTUYHHUX 3aHATH,
1HIWBITyaJIbHI KOHCYIBTAIi1 (Ipy HEOOX1JHOCTI ), BHKOHAHHS PO3PaXyHKOBOI pOOOTH.
CamocrTiiiHa poOoTa CTYJIEHTIB 3a MaTepiajlaMu, OnyOIikoBaHUMU Kadeaporo (MeTo-
JAYHI TTOCIOHUKH ).

7. MeTou KOHTPOJIIO
[ToTOYHUI KOHTPOJH — BIAIOBIAHO JO 3MICTOBUX MOAYJIIB 1 TEM Y BUTJISIAL ITH-

CBMOBOI'0 TECTYBaHHS; YCHOTO ONMUTYBaHHS, 3aXUCT Ja0OPATOPHUX POOIT, 3aXUCT PO-
3paxyHKoBOi poooTu. ITincymMKoBuUil (CEMECTPOBHIA) KOHTPOJIb — Y BUIJISIL ICTIUTY.

8. Kpurepii ouinioBaHHs Ta po3nojija 0aJjiB, AKi OTpPUMYIOTH 3100yBayi

Tabnuug 8.1 — Po3noain 6aniB, siKi OTPUMYIOTh 3700yBayl OCBITH

CknanoBi HaBuanbHO1 | banu 3a onne 3a- | Kinbkicth 3a- | CymapHa KiJib-
poboTu HATTS (3aBJIaHHsI) | HATH (3aBJaHb) | KICTh OajiB

3micToBHMI Moayab 1 Ta 3MicTOBHUIT MOTYJIb 2

AKTHUBHICTB M1 Yac 0...2 4 0...8
PAKTUIHUX 3aHATh

BukonaHHS 1 3aXHUCT 0..10 3 0...30
1ab0paTOPHUX POOIT

MoaynbHu# Ta NOTOY- 0...10 1 0...10
HUMU KOHTPOJIb

3micToBHMH MoAyab 3 Ta 3MicTOBHMI MOy b 4

AKTHUBHICTB I1JT Yac 0...2 4 0...8
PAKTUIHUX 3aHATH

3axuCT pO3paxyHKOBOL 0...14 1 0...14
pobotu
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BukoHaHHS 1 3aXHUCT 0..10 2 0..20
J1a00paTOPHUX POOIT

MonaynpHUHN Ta TOTOY- 0...10 1 0...10
HHUU KOHTPOJIb

Ycboro 3a cemectp 0...100

CemecTpoBuil KOHTPOJIb (ICTIUT) IPOBOAUTHCS Y pa3i BIIMOBHU 300yBaya BiJ
0aJiB MOTOYHOT'O TECTYBAHHS U 3a HAABHOCTI AOIMYCKY 110 icnuty. [1ix yac ckinaganHs
CEMECTPOBOTO ICTIHTY 37100yBad Ma€ MOKIIUBICTh OTpuMaTH MakcumyM 100 GatiB.

bimer mst icnuTy CKIamaeTbes 3 OJHOTO TeopeTruuHoro nurtanHsa (20 6amis),
OJTHOTO MPAKTHYHOTO PO3PaxyHKOBOTO 3aBaHHs (40 6altiB) Ta 0JTHOTO JTAOOPATOPHOTO
3aBJIaHHS, TOB’I3aHOTO 3 TOOYI0BOIO Jlarpam 3a JOMOMOT0I0 MporpaMHux 3aco0iB (40
0amiB).

Ta6muis 8.2 — IlIkanu oriHOBaHH: OaibHA 1 TpaAMITIHHA

Cyma Gari Orinka 3% TpilIII/IL[i.I‘/JIHOIO WIKANOK0
IcniuT, nudepeHIiiami 3amik 3anik
90-100 Biagminzo
75-89 Jlo6pe 3apaxoBaHO
60 - 74 3a10BUILHO
0-59 He3anoBuisHO He 3apaxoBano

Kpumepii ouinroeannsa poéomu 3000ysaua npomsazom cemecmpy

3agoBisiibHO (60-74 0aam):

3n100yBau ci1ab0 BOJIOJI€ TEOPETUYHUM MaTepiajoM, Ma€ MIHIMYyM 3HaHb Ta
YMIiHb, JI0ITyCKa€ IOMUJIKM Y BUPIIIEHH] MPAaKTUYHUX 3aB/laHb. 3aXMCTUB BCl Jabopa-
TOPHI 3aBJaHHS Ta PO3PAXYHKOBE 3aBAaHHs, BUKOHAB YC1 MOAYJIbHI 3aBJAaHHS, Ma€ HE
BIIEBHEH1 IPAKTUYHI HABUYKH NMOOYI0BU JiarpaM. 3MEHUIEHHS KUIBKOCTI OajiB B Me-
Kax OI[IHKM MOKJIMBE 32 HETOUYHI Ta HEMOBHI BIANOBIJl HA TEOPETUYHI Ta MPAKTUYHI
3arUTaHHS.

Joope (75-89 b6aiB):

3100yBau Mae JIOCTaTHHO TJIMOOKI 3HAHHS 3 TEOPETUYHOI YaCTHHHU JTUCITUII-
JiHU. 3aXUCTHUB BC1 MIPaKTHUYHI, JJAOOpaTOpHI 3aBAaHHS Ta 1HAWBIIyajJbHE 3aBIaHHS,
BUKOHAB yCl MOAYJIbHI 3aBJaHHS 3 OIIIHKOIO «J00pE», Ma€ MPAKTUYHI HABUYKU TPaAK-
TUYHI HABUYKHU MOJICTIOBaHHS nporieciB. [IpaBunsHO Oymye miarpamu, HOTo BIAMOBII
HE € YITKUMU. 3MEHIIEHHS KUIBKOCT1 OaJliB B MeXaX OIIHKU MOXKJIMBE TPU HETIOBHHUX
BIJIMOBIJIAX HA TEOPETUYHI a00 MPAKTUYHI 3alTUTaHHSI.

Bigminno (90-100 6auiB):

3100yBau TBEp/10 3HAE: 0A30B1 MOHATTS 1 MPUHIIMIIH, IO BITHOCATHCS A0 JIUC-
LUIUTIHU. 3aXUCTUB BCI MPaKTUYHI poOOTH, BUKOHAB YCI MOAYJIbHI 3aBIaHHS 3 OI[iH-
KOIO «BIIMIHHOY», Ma€ TBEPJ1 MPAKTUYHI HABUYKHU MOJICJIIOBAHHS TpolieciB. BiibHO
KOPHUCTY€ETHCS HABYAJILHOIO Ta HAYKOBO-TEXHIYHOIO JIITEPATYpPOIO 3 MUTAHb JUCIIHI-
JiHA. BMi€ JTOT19HO 1 YITKO CKJIACTH CBOIO BIATIOBI b, BUPIIIUTH MPAKTUYHE 3aBIaHHS
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Ta CKJIACTH TMEBHY aiarpamy. 3MEHIICHHs KUTBKOCTI 0aiB B MEKax OI[IHKH MOYJIUBE
IIPU HETOYHUX (POPMYITIOBAHHSX Y BIAMOBIASIX HA JIOAATKOBI 3alIUTaHHS, 5IK1 OyJIU MO-
CTaBJICHI TIEpE]] HUM.

9. MosiTHKa HABYAJIBLHOTO KYpPCY

BinBinyBanus 3aHsth. Perymnsiis nporyckiB. I[HTepakTUBHHI XapakTep Ky-
pcy nepenbadae 00OB’SI3KOBE BiJIBIIYyBaHHS MPAKTUYHHUX 3aHATH. 37100yBadl OCBITH,
K1 32 TIEBHUX OOCTaBUH HE MOXYThb BIJIBIIyBaTH MPAKTUYHI 3aHATTS PETYJISAPHO, I0-
BUHHI IPOTATOM THXKHS Y3TOJUTH 13 BUKJIagaueM Ipadik 1HAUBIIYaTIbHOTO BIAMpPAIIO-
BaHHSI MPOMYIIEHUX 3aHATh. OKpeMi MPOMyIIEH] 3aHATTS MalOTh OYTH BiANpalbOBaH1
Ha HaWOIMKYii KOHCYJIbTAIl MPOTATOM THXKHS MICIIA iX mpomycKy. BiampaiiroBanus
3aHSTh 3A1MCHIOETBCA YCHO Y (popMi ciiBOECI U 32 MUTAaHHAMU, BABHAYEHUMH TIJIaHOM
3aHATTA. B okpeMux BUMagKax J03BOISETHCS MUCHMOBE BiAMPAIIOBAHHS MPOIMYIIEHIX
3aHATH NUIIXOM BUKOHAHHS 1HAWBIAYaIbHOTO MTUCHMOBOTO 3aB/IaHHS.

JloTpMMaHHsI BUMOT aKaJAeMi4HOI J100poYecHOCTi 3700yBayaMu OCBITH TiJ
Yac BUBYECHHS HAaBYAIBbHO! AMCUUIUIIHM. [1in 4ac BUBUEHHS HAaBYAIBHOI IUCIUILTIHA
3100yBavi OCBITH MalOTh JOTPUMYBATHCS 3arajJbHOMPUHHATHX MOPAIbHO-ETHUYHUX
HOPM 1 NMPaBUJI TOBEAIHKH, BUMOT aKaJeMIdyHO1 100podyecHoCTi, epeadauenux [lomo-
YKEHHSIM MPO aKaJeMiuHy J1o0pouecHicTh HallioHaIbHOTO aepOKOCMIYHOTO YHIBEPCH-
TETy «XapKiBCbKUH aBlalllfHUMI THCTUTYT»
(https://khai .edu/assets/fil es/pol ozhennya/pol ozhennya-pro-akademi chnu-
dobrochesnist.pdf). OuikyeThcs, 1110 poOOTH 3100yBayiB OCBITH OyAyTh iX OpUTTHATIb-
HUMHU JOCTIDKEHHSIMH a00 MiIpKyBaHHSIMU. BiICyTHICTh MOCHIaHb Ha BUKOPUCTaHI
JoKepena, GadpuKyBaHHS J)Kepes, CIIMCYBAaHHs, BTpy4YaHHs B pOOOTY 1HIIUX 3100yBa-
YiB OCBITH CTaHOBIJIATb, aJieé HE 0OMEXKYIOTh, IPUKJIAJAN MOKJIIMBOI aKaJIeMI4HOI HE10-
OpouecTHOCTI. BUsIBNIEHHS 03HAK aKaJIeMI4HOI HEJOOPOUYECHOCTI B MUCHMOBINA pOOOTI
3100yBayva OCBITH € MIJCTaBOIO JJIA ii He3apaxyBaHHS BUKJIaJaueM HE3aJIeKHO Bl Ma-
ciTaliB MiariaTy yu oOMasy.

Bupimenns koH@uikTiB. [Topsaok 1 mpolenypu BperyitoBaHHS KOH(IIIKTIB,
MOB’SI3aHMUX 13 KOPYMNIIHHUMU JISIMH, 3ITKHEHHSIM 1HTEPECIB, PI3HUMHU (POPMaMHU JIHC-
KpUMIiHAaIlll, CeKCyaJbHUMHU JIOMaraHHsSIMH, MDKOCOOMCTICHUMHU CTOCYHKAaMH Ta 1H-
[IMMU CUTYAIlIsIMU, 1110 MOKYTh BUHUKHYTH I11]1 YaC HAaBYaHHS, a TAKOXX IMPaBUJIa €TH-
YHOI MOBEAIHKU perjaMeHTyroThcss Kogexcom etnunoi nmoBeninku B HamionaasHOMY
aepPOKOCMIYHOMY YHIBEPCUTETI «XapKiBCbKUM aBialiHUIMI THCTUTYT»
(https://khai .edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-
etichnoi-povedinki/).
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10. MeTtoanuHe 3a0e3mMe4YeHHA

1. Koncnekr ek 3 mucuuiuiing « Metoau o0unciieHb 1 MOJCITIOBaHHS Ha
EOM».

2. Uidposa 06pobka 300paxkeHs B mporpami Matlab [Tekcr]: HaBu. moci0. 1o
nabopatopHomy npaktukymy /JI. O. KpacnoB. — X.: Ha. aepokocm. yH-T iMm. M. €.
KykoBchoro «Xaphbk. aBiail. iH-», 2017. — 100 c.

3. HMK]I B enekTpoHHOMY BUTJISAII po3MillieHe Ha cepBepi kad. 301.

[Tocunanus Ha HMK]] nucumiuiiHd y cUCTeMi JIUCTAHIIIHHOTO HaBYaHHS
MenTop: https.//mentor.khai.edu/course/view.php?d=3033

11. PexomenaoBaHa Jiteparypa

ba3osa

1. R. C. Gonzaez,R. E. Woods,S. L. Eddins “Digital Image Processing
Using MATLAB” 3rd editionHardcover — January 1, 2020.

2. Dr. Sheshang Degadwala “Practical handbook for digital image
processing using Matlab”, Kindle Edition, 341 pages Published December 28th 2018
by Techno Science Academy

3. A.L Sergiyenko, Ju. I. Vinogradov, O. I. Lesyk “Digital signal processing.
Computer tutorial using” VHDL. E.: [OOO«EI», 2012. — 104 p.

JlomomizkHa

1. KpacuoBJI.O., lleprauos K.I1O., barincekuit C.B. «OcHoBU 1100Y10BH CY-
YaCHUX MOOUIBHMX CUCTEM TEXHIYHOTro 30py» Hamd. mocid. Y. 1. «Komm’torepu 1 3a-
coOu nporpamyBaHHs», XapkiB: Hai. aepokocM. yH-T iM. M. €. J)KykoBcbkoro «Xap-
KIB. aBiall. 1H-T», 2018. — 104 c.

2.  Kpacnos JI.O., [Ieprauos K.1O., barincekuii C.B., [1sBka E.B. «OcHoBu
noOyJI0BH Cy4YaCHUX MOOUIBHUX CUCTEM TEXHIYHOTO 30py» HaBd. nocio. Y. 2. «O0po-
OJieHHs 300pakeHb 1 BijeolaHux», XapkiB: Hail. aepokocm. yH-T iM. M. €. KykoBch-
KOT0 «XapkiB. aBiarl. iH-T»,, 2018. — 92 c.

3.  Kpacnos JI.O., Jleprauos K.1O., IInaxotuuii O.B., [IaBka 1.0. «OcHoBH
noOyI0BU Cy4yaCHUX MOOUTBHUX CUCTEM TEXHIYHOTO 30py» HaBd. mocid. Y. 3. «Jlabo-
patopHi pobotn», XapkiB: Hai. aepokocm. yH-T iM. M. €. )KykoBchkoro «Xapkis.
aBiall. 1H-T», 2019. — 72 c.

4. Kpacuos JI.O., 3umoBin A.{. «I{ippoBa 06poOKa BijIeoJaHNX B CUCTEMAX
texHigHoro 30py (Digital processing of video data in vision systems)», Xapkis: Harr.
aepokocM. yH-T iM. M. €. XKykoBcbkoro «Xapkis. aBiail. iH-», 2019. — 160 c.

5.  Kpacnos JI.O., I'aBpunenko O.B. «O0’€kTHO-Opi€HTOBaHE MPOECKTYBaHHS
crcTeM KepyBaHHs (3 BukopuctanusM Python i 6i0miorekn OpenCV)/ Object-oriented
design of control systems(Python code and OpenCV library resources)» HaB4Y. 10cCi0.,
XapkiB: Ha. aepokocm. yH-T iM. M. €. XKXykoBcbkoro «Xapkis. aBiail. iH-T», 2020. —
184 c.

6. JeprauoB K.IO., Kpacnos JI.O., llloctak A.B. «O0’€KTHO-Opi€HTOBaHE


https://mentor.khai.edu/course/view.php?id=3033
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=R.+C.+Gonzalez&text=R.+C.+Gonzalez&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=R.+E.+Woods&text=R.+E.+Woods&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=S.+L.+Eddins&text=S.+L.+Eddins&sort=relevancerank&search-alias=books
https://www.goodreads.com/author/show/18742138.Dr_Sheshang_Degadwala
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npoeKTyBaHHS TexHIYHuX cuctem» Y. 1, «OcHoBHM nMoOy10BY 1 BUKOPUCTAHHS HEUPOH-
HuX Mepex». Harl. aepokocm. yH-T iMm. M. €. )KykoBcbkoro «XapkiB. apiail. iH-T»,
2021. - 168 c.

7. K. Dergachov , L. Krasnov , O. Chdiadin , A. Zymovin. «Adaptive
algorithms of face detection and effectiveness assessment of their use», Advanced
Information Systems. 2018. Vol. 2, Ne 3, National Technical University “Kharkiv
Polytechnic Instityte”.

8. K. Dergachov, L. Krasnov, O. Cheliadin, O. Plakhotnyi. «Web-cameras
stereo pairs color correction method and its practical implementation», Advanced
Information Systems. 2018. Vol. 3, Ne 1, National Technical University “Kharkiv
Polytechnic Instityte”, 2019, c. 29-42.

9. K. Dergachov , L. Krasnov , V. Bilozersryi, A. Zymovin. «Data pre-
processing to increase the quality of optical text recognition systems», Radioelectronic
and computer systems, 2021, Ne 4(100), Xapkis, XAl, DOI: 10.32620/reks.2021.4.15

10. K. Dergachov , L. Krasnov , V. Bilozersryi, A. Zymovin. « Methods and
algorithms for protecting information in optical text recognition systems »,
Radioelectronic and computer systems, 2022, Ne 1(101), Xapkis, XAI, DOI:
https://doi.org/10.32620/reks.2022.1.12

11. K. Dergachov, L. Krasnov , V. Bilozersryi, A. Zymovin. « Development of
tools for information protection of optical text recognition systems », Radioelectronic
and computer systems, 2022, Ne 2(102), XapkiB, XA,
DOI:0rg/10.32620/reks.2022.2.13

12. binosepcekuii B.O., [leprados K. 1O., Kpacno JI.O. «Anani3 1 monepe-
JTHsT 00poOKa BiICOIaHUX JIJIS IMIABUIIICHHS SIKOCTI pOOOTH CUCTEM TEXHIYHOTO 30PY»,
MixHapoaHuil HayKOBO-TeXHIYHMM >kypHan "lIpobGnemu kepyBaHHs Ta iH(popma-
tuku", Bur. 68, Ne2 (2023).

12. Indopmanuiiini pecypcu

Caiit xkadenpu 301 www.k301.khai.edu
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