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1. 3aranabHa iHopmania npo BUKIaxa4Ya

CusBosioBcbkuit Lyt MuxaitysioBua

rnocajga: aCUCTCHT

HaykoBuii cryminb: qoktop ¢inocodii (PhD)

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 3-# (-1 as cKopoYeHOT1 GOopMH HABYAHHS)
MoBa BUKIagaHHS YKpaiHcbKa

Twun gucuuIuIiHA

O0o0B’s13K0Ba

OOcsT TUCITUTLITIHU: Kpe-
ot €CKTC/ xinpKicTh
TOJINH

4 xpenutu €KTC/120 ronun
(64 aynutopHUX, 3 AKUX: JNeKIii — 32, mabopaTopHi —
32; camocTiiina pobora — 56)

Buau HaBuansHO1
ISUTBHOCTI

Jlexrii, maGopaTopHi 3aHATTS, pO3paxyHKOBa poOOTa,
camocTiiiHa poboTa

Bun koHTpOIIIO

[ToToyHMI KOHTPOJIB, 3aXUCT JAOOPATOPHUX POOIT,
MOAYJBHUN KOHTPOJIb, 3aXUCT PO3PAXYHKOBOI poOOTH,
CEMECTPOBUM KOHTPOJIb:

3-ii cemecTp — 3alliK

[IpepexBizuTu

Buia matemaTuka. AJropuTMI3alis Ta IporpaMyBaHHsL.




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

AHoTanis 10 aucuumting. Cunadyc HaBYAIbHOT AUCITUILUTIHA PO3POOIICHO
Ha OCHOBI CHCTEMHOTO MIAXOAY JI0 Cy4YaCHUX TEHACHIINA PO3BUTKY OOUHCIIOBAIEHUX
CUCTEM 1 TEXHOJIOT1A MOJIETIOBaHHS. 3MICT JUCUHUILUIIHU CIPSAMOBAHUM Ha (popmy-
BaHHS Yy CTYJICHTIB 3HaHb 1 MPaKTUYHUX HAaBUYOK 7151 crerianbHocTi G12 «ABiartiiina
Ta pakeTHO-KocMivHa TexHika», OIIII «ABioHika», a TAKOXX Ha PO3yMIHHSI OCHOBHHX
HaIpsMiB PO3BUTKY CBITOBOT KOMII IOTEPHO1 TEXHIKH 1 METOIB 3aCTOCYBaHHS 00UH-
CJIIOBAJIbHUX 3aC001B JIs1 PO3B’sI3aHHS HAYKOBUX 1 MPUKIIATHUX 3a/a4.

Meta BuBYeHHsI — GOpMyBaHHS B 3/100yBadiB 0a30BUX 3HaHb W yMiHb, 1110
BITHOCSITBHCSI 7O 3aCTOCYBAaHHS METOJIIB OOYUCIICHHS Ta KOMII IOTEPHOTO MOJEIIO-
BaHHJ I11]1 YaC MPOEKTYBAHHS OCHOBHUX €JIEMEHTIB cucTeM yrpasiiHHA (CVY).

3aBaaHHs — JaTH CTyJCHTaM CHCTEMaTH30BaHI 3HAHHS, IO BiTHOCITHCS 10
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

InTerpasbHa KOMIETEHTHICTD:

31aTHICTh PO3B’S3yBaTH CKJIQJIHI CIEliaJli30BaHi 3ajJ1aul Ta MPaKTUYHI TPO-
OJieMU aB1OHIKHM Ta CUCTEM KEpyBaHHS I11]1 4ac nmpodeCiiHOi AISUTbHOCTI Ta y MpoIieci
HaBYaHHs, 110 Mepeadavae 3aCTOCyBaHHS TEOPiil Ta METOIIB 1HXKEHEpIi 1 XapaKTepu-
3Y€ThCSI KOMIUIEKCHICTIO Ta HEBU3HAUCHICTIO YMOB.

3arajibHi KOMIIETEHTHOCTI

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

3K 1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaLIsIX.

3K 2. 3gaTHICTh 10 NOIIYKY, OOpOOJIEHHS Ta aHali3y 1H(pOpMallii.

3K 4. 3HaHHs Ta po3yMIHHA PEAMETHOI 00JIacTl Ta pO3yMiHHS NpodeciitHOoi
TISUTBHOCTI.

PaxoBi KOMIIETEHTHOCTI

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

®KS. 3paTHICTh PO3pOOIISATH aBIOHIKY JIITAJIFHUX amapaTiB Ta CHCTEMHU Hase-
MHHUX KOMIIJIEKCIB 13 BUKOPUCTAHHSM 1H(POPMAIIHHUX TEXHOJIOTIH.

®K6. 3naTHICT, MATEMAaTUYHO OMUCYBATH 1 MOJICTIOBATH (P13MUHI MTPOIIECH B
CUCTEMaxX KepyBaHHS JIITAJIbHUX anaparis.

OuikyBaHi pe3yJIbTATH HABYAHHS:

[TPH1. ApantyBatucs 10 3MiH TEXHOJIOT1H TpodeciitHoi AISTBbHOCTI, TPOTHO-
3yBaTH iX BIUIMB Ha KIHIIEBUH pe3yJIbTaT.

[TPH2. ABTOHOMHO OTpUMYBaTH HOBI 3HaHHA B CBOiM MpeIMETHINA Ta CyMIXK-
HUX 00JacTsAX 3 PI3HUX JpKepen Mg €PEeKTUBHOIO pO3B s3aHHs CIeliali30BaHUX 3a-
na4 mpodeciiHOoi TISUTbHOCTI.



[TPH4. Po3ymiTu cTaH 1 N€pCreKTUBH PO3BUTKY MPEAMETHOT 00IACTI.

[TPHS. OpranizoByBatu BiacHy NpoQeciiiHy TisIbHICTb, OOMpPATH ONTHMA-
JBHI METOJU Ta CIOCOOU PO3B’SI3yBaHHS CKJIAJHUX CHEIiali30BaHUX 3a]a4 Ta MpakK-
TUYHUX TpooIieM y podeciiiHiil AisUTbHOCTI.

[TPH6. KputruHo OCMHUCIIOBATH OCHOBHI TE€OPii, MPUHIUIU, METOIH 1 TO-
HATTS Y IpodeCiiiHIf TIsITBHOCTI.

[TPH14. 3actocoByBaTu cy4acHi iHpopMaIiiiHi TEXHOJIOTIT /1l 3a0e3MeUeHHS
(YHKITIOHYBaHHSI JIITAJIbBHUX anapaTiB Ta HA3EMHUX KOMILICKCIB.

[IPH16. BmiTu onucyBatu iH(hOpMaliifH1 POIECH, TTOB’sA3aH1 3 aBIOHIKOIO,
aHaJI3yBaTH 1X 3aBaJIOCTINKICTb.

4. 3micT HABYAJIBLHOI AUCIHHUILTIHA

MOAYJIb 1
3micToBuit Moayas 1. MATLAB: 6a30Bi npuHUMIK TA iHCTPYMEHTH

Tema 1. Beryn go aucuumiiay «MeTtoan 00YUCIeHb 1 KOMIT FOTEPHOTO MO-
JCTIOBAHHSY.

Cmucna anomayis.

[IpeameT BUBYEHHS 1 3aja4l qucUUIUIiHA. OCHOBHI MPUHIUIIK pOOOTH B Ce-
penosuiri MATLAB. Apudmernuni o0uucieHHs, podoTa 3 MacuBaMu, 1MO0Oy/10Ba
rpadikiB 1 moBepxoHb. Po3B’si3aHHS PIBHAHb Ta CUCTEM PIBHSIHL. MaTeMaTuyHe MO-
JICTIOBaHHS CTATUYHUX 1 IMHAMIYHUX TPOIIECIB Y 3a/1auax yHpaBIliHHS, 3B’ 43Ky, 00-
POOKHM 300pakeHb 1 BiJICOTaHUX.

3micm nexyiu. Ilpenmer 1 3aBaanHs qucuuiuiiHi. CydacH1 MiIX0AW 10 004H-
cieHb 1 MmogentoBanHs. Beryn no MATLAB: cepenoBuiiie Ta 6a30B1 KOMaHIu.

Camocmitina poboma 3006ysaua oceimu. OnpaitoBaHHs JICKI[IHHOTO MaTe-
piany. Bukonanss inauBiAyanbHux 3aBaanb y MATLAB.

Tema 2. 3uaiiomctBO 3 cucteMor0o MATLAB: npuiiHaTI O3HAYEHHs, BCTa-
HOBJICHHS Ta 3anmtyck MATLAB.

Cmucna anomauyis.

[TpuitasaTi nmo3Hauenus y cepenoBuiili MATLAB. BcecranosienHs ta 3amyck
nporpamu. PexomeHmoBaHi makeTu po3mupeHHs. [HTepdeiic mporpamu, rojgoBHE
MEHIO Ta WOTO eJeMEeHTH. 3arajbHe MPU3HAUYCHHS KOMaHJ y MyHKTaX MEHIO BIKHA
MATLAB.

3micm nexyiu: OcHoBHI npaBwia Ta mo3HaueHHs: B MATLAB. Ilpomec Bcra-
HOBJICHHS 1 3amycKy nporpamu. [laketu po3mupenss. [nrepdelic Ta roroBHE MEHIO.
[Ipr3HaYeHHS OCHOBHUX KOMAaH]I.

Camocmitina poboma 3006ysaua ocgimu. OnpaitoBaHHs JICKI[IHHOTO MaTe-
piany. Bukonanss 3aBaaHs 13 3amycky Ta HanamrtyBanHst MATLAB. BuBuenns npu-
3HAYEHHS KOMaHJi TOJIOBHOTO MEHIO.




Tema 3. PexxuM npsiMux 004HCIICHb.

Cmucna anomayisi.

bazogi 06’extu MmoBu MATLAB. Komanau, onepatopu, KOHCTaHTH, 3MiHHI.
®dyHKIiT Ta X popmat. BBeneHHst MaTpuilb Ta OaraTOBUMipHUX MAacCHBIB.

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

Camocmiina pob6oma 3000ysaua ocgimu: OnpaitoBaHHs JIEKIIHHOTO MaTepi-
any. BukoHaHHS 1HIUBIAYaJbHUX BIPAB y PEKUMI IPSAMUX 00UHCIICHbD.

Tema 4. BukopucranHs elieMeHTapHUX MaTeMaTHYHUX (yHKIIii. [lepeTBo-
peHHA cucTeM ynciaeHHsa. Poboya o6aacTs mam’sati Workspace.

Cmucna anomayis.

EnemenTapui maremaruuHi ¢pynkuii y MATLAB. IlepeTBopeHHs cucteM 4n-
cinenns. CumBonu Ta PyHkiii onepariiii. Poboua o6macts nam’siti Workspace. Buko-
puctanHs koMana who, whos, clear.

3micm nexkyiu: EnementapHi matematuudi ¢yHkuii MATLAB. Ileperso-
PEHHSI MDXK P13HUMH cucTemMaMu unciieHHs. CuMmBosid Ta PyHkIii onepaiiid. Poboua
obnacth mam’sti Workspace Ta ii mpu3HaueHHs.

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

Camocmiuna poboma 3000ysaua oceimu: OnpaitoBaHHs JISKIIHHOTO MaTepi-
any. BukoHaHHS 1HIUBITyalbHUX BIIpaB 13 Bukopucranus ¢pyukiiit MATLAB Ta ko-
mann Workspace. IligroroBka g0 3axucty 1a00paTOpHUX POOIT.

MopyabHanii KOHTPOJIb. MoayibHa poOoTa 1.

3micToBuit MoayJIb 2. O04YHCIIOBAJIBLHI CTPYKTYPH TA rpadika B
MATLAB

Tema 5. EnemMenTy MaTpuilb Ta 3BepHeHHs 10 HuX. DyHKIi length, size. [e-
Hepallisg MaTpuilb. Onepaiii 3 MAaTPUILSIMHU.

Cmucna anomauyis.

EnemenTu matpuils Ta ciocoou 3BepHeHHs 10 HUX. JIoB)KMHA BEKTOpa Ta po-
smip matpuii. Oyukiii length, size. 'enepartist Tunosux matpuil y MATLAB. Ilo-
eqeMeHTH1 omeparttii. Onepartiii 3 MaTpUIsIMU Yy 3a/1adax JiHiIMHOT anredpu. O64mc-
JICHHSI OCHOBHMX XapaKTEePUCTUK MATPHIII.

Temu nexyii: Matpuui Ta iX BracTuBoCTl. JIoCTyIl 0 €JI€MEHTIB MaTPHILb.
@DyHKIIT BU3HAYEHHS JIOBKMHU BEKTOpa Ta po3Mipy MaTpuili. ['eHepallis THIOBUX
MaTtpuib. OCHOBHI omnepallii Ta XapaKTepUCTUKU MaTPHIIb.

Camocmitina poboma 3006ysaua oceimu: OnpaitoBaHHs JICKIIMHOTO MaTepi-
ainy. BukoHaHHs BIIpaB 13 IOCTYIY JIO €IEMEHTIB MaTPHUILlb 1 BAKOPUCTaHHS (yHKIIIH
length, size. Po3paxyHOk XapaKTepUCTHK MAaTPHIIb.




Tema 6. Uucnogi Ta HeuncioBi MacuBH. CTpyKTYpH. MacuBH OCEpEKiB.

Cmucna anomayisi.

Yucnosi macusu y MATLAB. Heuuncnosi macuu. MacuBu 3anuciB (CTpyK-
Typu). MacuBu ocepenkiB. Buxopuctanus ¢ynkiiit cellplot, celldisp. Busnauenns
THUITY TaHUX 33 JOTIOMOTO0 (YyHKITIT class.

Temu nexyiv: TTOHSATTS YUCIOBUX 1 HEUYMCIOBHX MAacHBiB. MacHBH 3aIliCiB
(cTpykTypu) Ta iX 3acTocyBaHHS. MacuBHM ocepenkiB. BukopuctanHs (QyHKIIIM
cellplot, celldisp. Buznauenns tumy nanux y MATLAB.

Tema nabopamoproeo 3ansimms.: PoboTa 3 MATpHUISIMHU B KOMIT IOTEPHOMY Ce-
PEIOBHIIII.

Camocmiina pob6oma 3000ysaua ocgimu: OnpaitoBaHHs JIEKIITHOT0 MaTepi-
airy. BukoHaHHs BIIpaB 31 CTBOPEHHS Ta BUKOPHUCTAHHSI MacHBIB pi3HUX THUMIB. Bu-
BueHHs (pyHkii cellplot, celldisp, class. IlinroToBka 10 3axucTy 1a00paTOPHUX PO-
OiT.

Tema 7. ['padiuni pecypcu Matlab. /IBoBumipHa rpadika.

Cmucna anomayis.

I'paciuni pecypcu MATLAB. J[BoBumipHa rpacdika ta komanau figure, hold
on, hold off, subplot. Opopmienns rpadikis: grid, title, xlabel, ylabel, gtext, legend,
xlim, ylim. ®ynkuii no6ynosu: plot, loglog, semilogx, semilogy, logspace, fplot. Y-
paBiiHHA BiacTUBOCTSIMU rpadikiB. CriemiaibHi ABOBUMIpHI rpadiku: stem, stairs,
polar, compass, bar, pie, hist.

Temu nexyit: I'padiuni moxxauBocTi MATLAB. OcHoBM 1100Y/10BH TBOBUMI-
paux rpadikiB. Odbopmiienns rpadikiB. YnpasiaiHHS BIacTUBOCTsIMU rpadikis. Cre-
11aJbH1 BUJIM ABOBUMIPHUX IrpadikiB.

Camocmitina poboma 3000ysaua oceimu: OnpaitoBaHHs JICKIIMHOTO MaTepi-
any. BUKOHaHHS 1HAMBIAYaJbHUX BIIpaB 13 MOOyn0BU rpadikiB. BuBueHHS KoMaH[
odopmiieHHS Ta QYHKI[IH crieiaibHUX rpadikis.

Tema 8. TpusumipHa rpadika B Matlab.

Cmucna anomayis.

OcHoBu o0y oBu TpuBuMipHOi rpadiku B MATLAB. ®opmyBaHHs ciTKU Ha
mwiomuHl XOY 3a gonomororo ¢pyukiii meshgrid. Tpusumipai rpadiku: plot3, mesh,
meshc, meshz, surf, surfl, surfc, contour3. YnpasiaiHHs BIaCTUBOCTIMU TPUBUMIPHUX
rpadikiB. Bukopucranus ¢ynkiii colormap, shading interp, colorbar.

Temu nexyiv: llpunmumu noOyaoBu TpuBUMIpHOI Tpadiku. DyHKIIS
meshgrid Ta popmyBanHs ciTku. MeToau Bizyasizailii TPUBUMIPHUX MTOBEPXOHb. YTI-
PaBIIIHHSA BJIACTUBOCTAMHU Ta 0(OPMIICHHS TPUBUMIPHUX TpadiKiB.

Tema nabopamoproeo 3ansmms: [100ynoBa nBoMipHUX rpadikiB B KOMIT'HOTE-
PHOMY CEpeIOBHIIII.

Camocmitina poboma 3006ysaua oceimu: OnpaltoBaHHs JICKIIMHOTO MaTepi-
any. BUkoHaHHS 1HAMBIOyaJbHUX BIpaB 13 MOOYJOBU TpUBUMIpHUX rpadikiB. Bu-
BueHHs QyHkuii meshgrid, surf, contour3 Tta HanamTyBanb BnacTuBocTel. [liroroBka
J10 3aXHCTY J1a00paTOpHUX POOIT.




MopyabHnii KOHTPOJIb. MoayiibHa poOoTa 2.

MOIVYJIb 2
3micToBuii Moayab 3. IHcTpymMeHTH i MeTOoaHM Moea0BaHHs B Simulink

Tema 9. Metoniu MozentoBaHH B riporpami Simulink.

Cmucna anomayis.

3aranpHi BigomocTi npo naker MATLAB ta nporpamy Simulink. CTBOpeHHSs
HOBO1 Mozeni. OCHOBHE BIKHO MOJICIIOBaHHs. BCTaHOBIEHHSI mapaMeTpiB po3paxy-
HKY. BUKOHaHHS po3paxyHKy Ta 3aBepIleHHs poOOTH.

3micm nexyiiu: Ipuznadenns makera Simulink. OcHOBHI MOKITUBOCTI MOJIEITIO-
BaHHs. CTBOpeHHs HOBUX Mojeieil. PoOoTa 3 BikHOM MojientoBanHs. HanmamtyBaHHs
napameTpiB Ta BAKOHAHHS PO3PAXyHKIB.

Camocmitina poooma 3000ysaua oceimu: OnpaltoBaHHs JICKIIMHOTO MaTepi-
any. BukoHaHHs BIipaB 31 CTBOpeHHs Mozenel y Simulink. BUB4eHHsSI MOXKIMBOCTEN
HaJallITyBaHHS MTApaMeTPiB.

Tema 10. bi6mioTeka 6;10kiB Simulink.

Cmucna anomayis.

bibmioTeka 6mokiB Simulink. I[Tpuiimaui curnamnis (Sinks). [leperBoproBaui cu-
rHaniB. Ocuuiorpad Scope. ['padonodyniBauk XY Graph. Bukopucranas 6ioky
Display 3 pisuumu Bapiantamu nmapamerpa Format.

3micm nekyiu: Ctpykrypa 0i0miorexu OmokiB Simulink. [Ipu3nauenus mpwuii-
MauiB curHaiiB. [lepeTBoproBaui curnaniB. Bukopucrannsa 6nokiB Scope, XY Graph,
Display.

Camocmitina poboma 3006ysaua oceimu: OnpaltoBaHHs JICKIIMHOTO MaTepi-
any. BukoHaHHs BIipaB 3 BUKOpUCTaHHS 010110Teku 0s10kiB Simulink. BuBuenus mo-
»)uBocten 010kiB Scope, XY Graph, Display.

Tema 11. xepena curnaniB Simulink (Sources).

Cmucna anomauyis.

Jlxepena curnamniB y 6i6miorerii Simulink. I'enepaTop cuHycOigaIbHOTO CHUT-
Hainy (Sine Wave). ['enepaTop BHUIaJIKOBOTO CUTHAIY 3 PIBHOMIPHUM PO3MOIIIOM
(Uniform Random Number). biok obuncnenns noxiguoi (Derivative) nns nudepen-
IifOBaHHs cuTHaITYy. [HTerpyrounii 6;10k (Integrator) Ta ix 3acTocyBaHHS y MOJEIISIX.

3micm nexyiv: Tlpusnauenns mkepen curHaniB y Simulink. Bukopucranns re-
HepatopiB curHaimiB (Sine Wave, Uniform Random Number). bioku Derivative ta
Integrator y Mo/ie/ifoBaHH1 TPOLIECIB.

Camocmitina poboma 3006ysaua oceimu: OnpaltoBaHHs JICKIIMHOTO MaTepi-
any. Bukonanss Brpas 31 cTBOpeHHs curHaiiiB y Simulink. BuBuennst po6otu 010KkiB
Sine Wave, Uniform Random Number, Derivative, Integrator.

Tema 12. bioku 00poOKHM Ta 3UNTYBAHHS CUTHAIIB vV Simulink
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Cmucna anomayis.

brox obuncnenns moxyns (Abs). biok kBantyBanHs 3a piBHeM (Quantizer).
bnok ananoroBoi ¢inbrpanii curHanis (Analog Filter Design). biok 3untyBanns na-
Hux 13 Qaitny (From File).

3micm nexyiu: Ilpusnauenns 610ky Abs Ta iioro 3actocyBanHs. OcoOIMBOCTI
pob6otu 61oky Quantizer. Bukopucranust Analog Filter Design mis ¢inbTparii curaa-
niB. Pob6ota 3 61oxkoM From File niis 3untyBaHHs 1aHKX.

Tema nabopamopnozco 3ansmms. BUBUCHHS peIaKTOPiB MOJICITIOBAHHS CUTHA-
JIiB B KOMITFOTEPHOMY CEPEJIOBHIIII.

Camocmiuna pob6oma 3000ysaua ocgimu: OnpaioBaHHs JIEKIIHTHOTO MaTepi-
any. BukoHaHHS BIIpaB 13 BUKOPUCTAHHSAM OJIOKIB 0OpOOKH Ta 3YMTYBaHHS CUTHAIIIB.

MopyabHnii KOHTPOJIb. MoayiibHa poOoTa 3.

3micToBuit Moay./ib 4. OCHOBHI MeTOAH 00POOKH BigeoTaHUX

Tema 13. MonentoBaHHs peecTpallii Ta GpuIbTpallli CUTHAIIB.

Cmucna anomayis.

OCHOBHI BJIaCTUBOCTI Ta 0COOJIMBOCTI BUKOPUCTAHHS (QUILTPIB. DIIBLTPU BUCO-
KHX 1 HU3bKUX 4acToT. ®inbTpu barrepBopra. @instpu YeOumena. OinbTp beccens.

3micm nexyiu: puznadenns ta kiacudikaiis GuibTpiB. OcobIUBOCTI PLIBT-
P1B BUCOKHX 1 HM3bKHX 4acToT. [lapamerpu Ta BnactuBocTi dinbTpa barrepopTra. Xa-
pakrepuctuku QpinbTpa YeOumena. Bukopucranns dinbtpa beccens.

Camocmiuna poboma 3000ysaua ocgimu: OnpaitoBaHHs JIEKIIHHOTO MaTepi-
any. BukoHaHHS BIIpaB 13 JOCHTIKEHHS BIACTUBOCTEH ITU(POBUX (DIIHTPIB.

Tema 14. Metonuka cTBOpeHHs MoJeni 1udpoBoro biasTpa,

Cmucna anomayis.

Mertop GiniHiiHOTO nepeTBopeHHs. [lopsaok cunTe3y nudpoBoro GiabTpa 3a
aHajoroBum npototurnoM. [Ipouenypu pospaxysnky uudposux gpinbtpis. biok Digital
Filter Design. Bikno HanamtyBanHs napameTpiB 01oky Digital Filter Design.

3micm nexyiu: [lpuHuun OuTiHIHHOTO nepeTBOpeHHs. CuHTe3 HudpoBoro ¢i-
JBTPA 332 aHAJIOTOBUM MPOTOTUIIOM. [TOCTIIOBHICTH €TamiB po3paxyHKy u(ppoBoro ¢i-
abTpa. Bukopucrtanus 6:10ky Digital Filter Design. HanamryBannst napameTpi 0JI0KY.

Tema nabopamopnozo 3ausmms: MonemoBaHHsl poO0TH IUPPOBUX PLIHTPIB
B KOMIT'FOTEPHOMY CEPE/IOBHIIII.

Camocmivna poboma 3000ysaua ocgimu: OnpaioBaHHs JISKIIHTHOTO MaTepi-
ay. Bukonanust Bnpas 13 moOya0Bu 1uppoBux GiabTpiB. BUBYEHHS MOXKIMBOCTEH
osioky Digital Filter Design.

Tema 15. biiok Gain (niacuiIroBad) Ta BIKHO HAJAIITYBAHHS napaMeTpiB OJIOKY

Gain.
Cmucna anomayis.
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brok Gain 1 BIKHO HaJIaITyBaHHS HOTO MapamMeTpiB. Moaesns s JOCIiKEHHS
XapaKTepUCTHK pi3HUX (PuIbTpiB. BikHO HanamTyBaHHS MapameTpiB JyKepelia CUrHa-
niB Sine Wave (DSP). Bikno HanamtyBanHs napameTpiB 610Ky 1iudpoBoi GpinbTparii.

3micm nexyiu: [lpusnadenns 6moxky Gain. Metoau HanamTyBaHHS TapaMeTpiB
nigcuioBada. JlochoipkeHHsT XapakTepucTUK HU(PpoBuX ¢GinbTpiB. Bukopucranus
osokiB Sine Wave (DSP) 1 61oky mudpoBoi (ibrparii.

Camocmiuna poboma 3000ysaua ocgimu: OnpaitoBaHHs JIEKIIHTHOTO MaTepi-
any. BukoHnaHHs BIpaB 13 BUKOpUCTaHHs OjioKy Gain 1 HajlamTyBaHHS MapaMeTpiB
JKepen Ta GiIbTPiB.

Tema 16. MonentoBaHHs IpUHOMY TapMOHIMHOTO CUTHATY HA TJIi cuH()a3HO1
IEPELIKOAN Ta IIIYMOBOI CKJIA/IOBOI.

Cmucna anomayis.

MopentoBaHHSI IPUIOMY TapMOHIMHOTO CUTHANy Ha Tl CHH(pA3HOI Nepel-
KOJY Ta IIIyMOBOI CKJIaJloBOi. Mozenb QuibTpallii rapMOHIMHOrO curHainy. BikHa Ha-
JAIITYBAHHS MapaMeTpiB rapMOHIYHOIO CUTHAITy Ta CMH(pa3Hoi nepemkoau. Hamam-
TyBaHHS MapaMeTpiB (LIbTpa-pexeKkTopa s cuH(pa3Hoi nepemkoan. Bukopucranus
BIKOH HajlalITyBaHHS (iabTpa HUKHIX yactoT (PHY) ta ¢uibTpa BUCOKMX 4HaCTOT
(®BY).

3micm nexyiti: OCOOIMBOCTI MPUMOMY CUTHAJIIB y MPUCYTHOCTI CUH(]A3HOT 1e-
pemkoau Ta myMmy. MeToau MOJAENIOBaHHSA TApMOHIMHUX CUTHaJiB. BuxopucranHs
dbinpTpa-pexexropa. [Ipuznauenns ta 3acrocyBanus ®HY 1 ®BY.

Camocmiuna poboma 3000ysaua ocgimu: OnpaitoBaHHs JIEKIIHHOTO MaTepi-
airy. BukoHaHHs BIIpaB 13 MOJIEJIIOBaHHS PUIIOMY cUTHaIIB. BUBUEHHS HaJlalITyBaHb
¢dinpTpa-pexexropa, PHY ta ®BY.

MopyabHnii KOHTPOJIb. MoayiibHa poOoTa 4.

S. InauBinyanbHi 3aB1aHHS
BukonanHs po3paxyHKoBoi poO0TH Ha TeMmy «['eomeTpruyHa IHTepIpeTallisi BU-

pimnenss 3J1I».

6. MeToan HAaBYaAHHS
[IpoBeneHHs ay AMTOPHUX JIEKI[iH, Ta0OpaTOPHUX 3aHATh, 1HAUBITyaTIbHI KOH-
cyJibTauii (mpu HeoOX1JHOCTI), BAKOHAHHS PO3paxyHKoBOi poOoTu. CaMocTiiiHa po-
00Ta CTYJEHTIB 3a MarepiajlaMH, OINyOJiKOBaHUMHU Kadeapor (MeTOAUYHI MOocio-
HUKH).
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/. MeToau KOHTPOJIIO

[ToTounmii KOHTPOJIb — BIAMOBIAHO JI0 3MICTOBUX MOJYJIB 1 TE€M y BUTJISIII TTH-
CHbMOBOI'O TECTYBaHHsI; YCHOTO OMMUTYBAHHS, 3aXHUCT JJAOOPATOPHHUX POOIT, 3aXUCT Po-
3paxyHKOBOi pOOOTH.

[TincyMKoBuUi (CEeMECTPOBHIT) KOHTPOJIb — Y BUTJISIL 3aJIIKY.

8. Kpurepii ouiHroBaHHsI Ta po3mo/ija 6aJiB, siki OTpUMYIOTh 3100yBayi

Ta6nuig 8.1 — Po3nojis 6aniB, IKi OTPUMYIOTh 3100yBadl OCBITH

CkJ1a/10B1 HaBYAJILHOIL bamnu 3a ogne 3a- | KinbkicTh 3a- CyMapHa KiJib-
poboTtu HATTS (3aBJIaHHs) | HATH (3aBJIaHb) | KICTh OajiB

3micTtoBHMi MoAyab 1 Ta 3MicTOBHUIT MOLYJIb 2

AKTHUBHICTb Ii]T Yac ay- 0...1 16 0...16
JUTOPHO1 poOOTH

BukoHaHH4 1 3aXUCT 0...10 3 0...30
J1a00paTOPHUX POOIT

MonynpHUN KOHTPOJIb 0...4 1 0...4

3MicToBHMI MOayJIb 3 Ta 3MICTOBHUIT MOYJIb 4

AKTHUBHICTb Ii]T Yac ay- 0...1 16 0...16
JTUTOPHOT poOOTH

BukoHanHd 1 3aXUCT 0..10 2 0..20
1a00paTOPHUX POOIT

MoaynbHU KOHTPOJIb 0...4 1 0...4
3axuCT po3paxyHKOBOI 0...10 1 0...10
poboTu

Ycboro 3a cemectp 0...100

CemMecTpoBUi KOHTPOJb (3aJ]1K) MPOBOJUTHCSA y pa3i BIAMOBH 3700yBaya BiJ
OaJ1iB MOTOYHOTO TECTYBAHHS M 3a HAsIBHOCTI JIOMYCKY 110 3amiky. [1i1 yac ckiaganHs
CEMECTPOBOIO 3aJIiKy 3100yBad Ma€ MOXJIMUBICTh OTpuMatu Makcumym 100 Ganis.

Ta6muig 8.2 — Illkanu oriHOBaHHS: OanbHA 1 TpaAUITiHA

Cyma Garib Or1iHka 3.a TpaJlI/II_Ii.I\/'IHOIO [IKAJIOIO |
Icniut, qudepeHiiinuii 3a1iK 3aiik
90-100 BigminHO
75-89 JloOpe 3apaxoBaHO
60— 74 3a10BIJILHO
0-59 HeszanoBiapsHO He 3apaxoBano
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Kpumepii ouintosannsa poobomu 3000ysaua npomsazom cemecmpy

3agoBiabHo (60-74 6aam):

3n00yBay c1ab0 BOJIOAIE TEOPETUYHUM MaTepiaioM, Ma€ MIHIMyM 3HaHb Ta
yMiHb, JIOITyCKa€ TOMUJIKM Y BUPIIICHH] MPAaKTUYHUX 3aBJIaHb. 3aXMCTUB BCl Jabopa-
TOPHI 3aBJJaHHS Ta PO3PAXYHKOBE 3aBAaHHs, BUKOHAB YC1 MOAYJIbHI 3aBJaHHS, MAa€ HE
BIIEBHEHI IPAKTUYHI HABUYKU NMOOYI0OBU JiarpaM. 3MEHIIEHHS KUIbKOCT1 0ajiB B Me-
’Kax OIIHKK MOJKJIMBE 3a HETOUHI Ta HEMOBHI BIJIMOBIAI Ha TEOPETHUYHI Ta MPAKTHYHI
3alMUTaHHS.

Joope (75-89 b6aniB):

3100yBay Mae JOCTaTHHO TJIMOOKI 3HAHHA 3 TEOPETUYHOI YaCTUHU TUCIUI-
JiHU. 3aXMCTUB BCl MPAaKTUYHI, JJaOOpATOPHI 3aBJaHHS Ta 1HAMBIAyalbHE 3aBIAHHS,
BUKOHAB yC1 MOJIYJIbHI 3aBIaHHS 3 OI[IHKOIO «J100pe», Ma€ MpaKkTU4YHI HABUYKH MPaK-
TUYH1 HABUYKHU MOJIEIOBAaHHS nporieciB. [IpaBunbHO Oynye aiarpamu, HOro BIAMOBIAL
HE € YITKUMH. 3MEHUIEHHS KUIBKOCT1 OaJliB B M€XaX OLIHKU MOXJIMBE MPU HETIOBHUX
BIJINIOBIJIIX HA TEOPETUYHI a00 MPAaKTUYHI 3alTUTaHHS.

Bigminno (90-100 6auiB):

3100yBau TBEp0 3HAE: 0A30B1 MOHATTSA 1 IPUHITUIHN, IO BIAHOCATHCS JIO JAKC-
[UIUTIHU. 3aXUCTUB BCI MPaKTUYHI pOOOTH, BUKOHAB YC1 MOAYJIbHI 3aBJIaHHS 3 OIliH-
KOIO «BIIMIHHOY», Ma€ TBEPJ1 MPAKTUYHI HABUYKH MOJICIIIOBAHHS TpolieciB. BiabHO
KOPHUCTYEThCSI HABUAIBHOIO Ta HAYKOBO-TEXHIUHOIO JIITEPATYPOIO 3 MUTAHb TUCIUII-
J1HU. BMi€ JTOT1YHO 1 4ITKO CKJIACTH CBOIO BIJIIIOBI/Ib, BUPIIIUTH MIPAKTUYHE 3aB/IaHHS
Ta CKJIACTH TEBHY Jiarpamy. 3MEHILEHHS KIJTbKOCT1 0ajiiB B MeXax OILIHKUA MOKJIMBE
IIPU HETOYHUX (POPMYJIIOBAHHSX y BIANOBIASX HA TOJAATKOBI 3aIUTAHHS, SIK1 OYyJIU TTO-
CTaBJICHI MIEpE]l HUM.

9. MosiTHKa HABYAJIBLHOTO KypPCY

BinBinyBanus 3aHsTh. Perynsiist nmpomnyckiB. [HTepakTUBHUI XapaKTep Ky-
pcy mnependavyae 00OB’sI3KOBE BiJ[BIIyBaHHS MPAKTUYHHUX 3aHATH. 37100yBadi OCBITH,
K1 3a MMEBHUX OOCTAaBUH HE MOXKYTh BIJ[BITyBaTH MPAKTHYHI 3aHATTS PETYJSIPHO, TO-
BUHHI MPOTSITOM TIKHS Y3TOJMTH 13 BUKJIaZa4eM rpadik 1HIMBIAYaTbHOTO BIIPAIlio-
BaHHSI MPOMYIIEHUX 3aHATh. OKpeMl MPOMyIIeH] 3aHATTS MalOTh OyTH BiANpaIlbOBaH1
Ha HaOMMK4iil KOHCYJbTALl MPOTITOM THKHS MICTS iX MponycKy. BianpamtoBaHHs
3aHSTh 3A1MCHIOETHCA YCHO Y (popMi ciiBOECI U 332 MUTAaHHAMU, BABHAYEHUMH TIJIaHOM
3aHATTA. B okpeMux BUTaIKaX J03BOISETHCS MUCHMOBE BiAMPAIIOBAHHS TPOIYIIIEHIX
3aHATH UITXOM BUKOHAHHS 1HAWBIAYaIbHOTO TUCHMOBOTO 3aB/IaHHS.

JloTpMMaHHsI BUMOT aKaJeMi4HOI 100poYecHOCTi 3700yBayaMu OCBITH Tij
Yac BUBYCHHS HaBYAIbHOI aucuuiuiiad. [1iq yac BUBUEHHS HaBYAIBHOI TUCITUTLTIHA
3100yBavi OCBITH MalOTh JOTPUMYBATHCS 3arajJbHOMPUHHSATHX MOPAIbHO-ETHUHUX
HOPM 1 IPaBUJI MMOBE/IIHKHM, BUMOT aKaJIEMI4HO1 T0OpOYEeCHOCTI, mependaueHnx Komex-
COM aKaJIeMIYHOi T0OpOoYeCHOCTI Ta 3abe3eueHHs 1i JoTpuManHsa HamioHanbsHOro ae-
POKOCMIYHOTO YHIBEPCUTETY «XapKIBChKHI aBlalliiHui 1HCTUTYTY». OUIKy€EThCS, 10
po6otu 3100yBaviB OCBITH OYAYTh X OPUTTHAIIBHUMU JTOCHIKEHHSIMH a00 MipKyBaH-
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HsAMU. BiACyTHICTh OCHIIaHb HA BUKOPUCTAaHI JKepena, (hadpuKyBaHHS IKEpel, CIH-
CyBaHHS, BTpy4YaHHsS B poOOTY 1HIINX 3100yBadiB OCBITH CTAHOBIIATH, i€ HE OOMEXKY-
I0Th, IPUKJIAU MOKIIMBOI aKkaJeMiuHOl He1oOpouecTHOCTI. BUsiBIeHHs 03HaK akaje-
MIYHOT HETOOPOYECHOCTI B TUCHMOBIH po0OOTI 3100yBaya OCBITH € MIACTaBOIO JJIA ii
He3apaxyBaHHS BUKJIaJauyeM He3aJIeKHO BiJ MaciITallB Ijiariaty yu oOMaHy.

Bupimennst konduikrib. [Topsnok 1 nmpoieaypu BperyiroBaHHs KOH(IIIKTIB,
OB’ A3aHUX 13 KOPYIIIMHUMHU J1SIMU, 3ITKHEHHSIM IHTEPECIB, pI3HUMHU (HOpMaMHU JIHC-
KpUMiHaIlli, CeKCyaJIbHUMH JOMaraHHsAMU, MIDKOCOOMCTICHUMHM CTOCYHKaMu Ta 1H-
MMM CUTYAIlisIMH, 1[0 MOKYTh BUHUKHYTH T1i]] YaCc HaBYaHHS, a TAKOXK MTPaBUIIa €TH-
YHOI MOBEIHKN perIaMeHTyI0ThCsl Kosekcom etnku B HarmioHanpHOMY aepoKoCMid-
HOMY YHIBEPCUTETI « XapKIBCHbKUM aBlalliiHUN 1HCTUTYT.

10. MeroanuHe 3a0e3Me4YeHHA

1. KoHcnekT JeKIii 3 AUCHUIIIIHU «MeToau 0O0YUCIIeHb 1 KOMIT IOTEPHOTO
MOJICITIOBAHHSD».

2. YmupaBniHHS B yMOBaX HeBH3Hau€HOCTI (0OpoOIeHHS 300pakeHb 1 BiJ€0i-
HpopmMmairii) [Tekcer]: HaBu. noci6. / JI. O. Kpacuos, K. 1O. Jleprados. — XapkiB: Harr.
aepokocM. yH-T iM. M. €. XKykoBcbkoro «Xapkis. aBiail. iH-», 2017. — 124 c.

3. Lidposa 06pobdka 300paxkens B nmporpami Maatlab [Tekcr]: HaBu. mocioO.
no staboparopHomy mnpaktukymy /JI. O. Kpacuos. — X.: Hail. aepokocM. yH-T iM. M.
€. XKyxoscroro «Xapbk. aBiail. iH-T», 2017. — 100 c.

4. TMocunanas Ha HMKJ[ aucturuiiHg y cUCTEMI JUCTAHIIIMHOTO HaBYaHHS
Menrop: https://mentor.khai.edu/course/view.php?d=3033

11. PexomenoBaHa Jiiteparypa

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.: IOOO«EI», 2012. — 104 p.

JlomomizkHa

1. KpacuoBJI.O., leprauos K.I1O., barincekuit C.B. «OcHoBU 100Y10BU CY-
YacHUX MOOUIBHHUX CHCTEM TEXHIYHOTro 30py» HaBd. mocid. Y. 1. «Komm torepu 1 3a-
coOu nporpamyBaHHs», XapkiB: Hai. aepokocM. yH-T iM. M. €. XKykoBcbkoro «Xap-
KiB. aBiail. iH-T», 2018. — 104 c.


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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2.  Kpacnos JI.O., [Ieprauos K.}O., barincekuii C.B., [1sBka E.B. «OcHoBu
moOyI0BU CydacCHUX MOOUTBHUX CUCTEM TEXHIYHOTO 30py» HaBd. mocib. Y. 2. «O6po-
OneHHs 300pakeHsb 1 Bieonanux», Xapkis: Hail. aepokocM. yH-T iM. M. €. XKykoBch-
KOT0 «XapkiB. aBiarl. iH-T»,, 2018. — 92 c.

3. Kpacnos JI.O., [eprauos K.1O., [Tnaxotauit O.B., [1aka [.O. «OcHoBHU
MoOYJI0BH Cy4YaCHMX MOOUIBHMX CUCTEM TEXHIUYHOI'0 30py» Hapd. moci6. Y. 3. «Jlabo-
paropHi pobotn», XapkiB: Har. aepokocM. yH-T iM. M. €. JKykoBcbkoro «Xapkis.
aBlaIl. 1H-T», 2019. — 72 c.

4. Kpacnos JI.O., 3umoBin A.4l. «L{ippoBa 06poOKa BijleoJaHNX B CUCTEMAX
texHiuHoro 30py (Digital processing of video data in vision systems)», XapkiB: Harr.
aepokocM. YH-T iM. M. €. XXykoBcekoro «XapkiB. aBiail. 1H-T», 2019. — 160 c.

5. Kpacnos JI.O., I'aBpunenko O.B. «O6’€KTHO-0pi€HTOBaHE MPOCKTYBAHHS
cHCTeM KepyBaHHs (3 BukopuctaHHsM Python i 6i6miorekn OpenCV)/ Object-oriented
design of control systems(Python code and OpenCV library resources)» HaBd. 1ocio.,
XapkiB: Han. aepokocm. yH-T iM. M. €. )KykoBcbkoro «Xapkis. aBiail. 1H-T», 2020. —
184 c.

6. Jeprauos K.}O., Kpacuos JI.O., [lloctak A.B. «O0’eKTHO-Opi€HTOBaHE
NPOEKTYBaHHS TeXHIYHUX cuctem» Y. 1, «OcHOBH OOYA0BH 1 BAKOPUCTaHHS HEUPOH-
HUX Mepex». Hai. aepokocM. yH-T iM. M. €. XKykoBcbkoro «XapkiB. aBiall. 1H-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:0org/10.32620/reks.2022.2.13

12. binozepcokuit B.O., leprayos K. FO., KpacnoB JI.O. «AHnani3 1 nonepe-
JHs 00poOKa BiICOJTaHUX JIJISl MIABUIIIEHHS SIKOCTI pOOOTH CUCTEM TEXHIYHOTO 30PY»,
MixHapoaHuii HayKoBO-TeXHIYHMH >xypHan "[IpoOGnemu kepyBaHHs Ta iH(pOpma-
tuku", Bum. 68, Ne2 (2023).



https://doi.org/10.32620/reks.2022.1.12

12. Indopmauiiini pecypcu

Caiit xkadempu 301 www.k301.khai.edu
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