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Buenoto panoro dakynprery
iH(hOpMaLiHHO-KOMIT FOTEPHHUX
TEXHOJIOT1H

1 cepnias 2023 p., npotokon Ne 5

noBa Buenoi paau
¥ 4

7 )~ Tersna HIKITYYK

POBOYA MPOI'PAMA HABYAJIBHOI JIUCIUIIJITHUA
«ludposa 06pobka cHrHaJIIB Ta 300paKeHb»

115 37100yBaviB BUILIOT OCBITH OCBITHBOI'O CTYIEHs «OaKaiaBp»
cneuianbHocTi 172 «TenekomyHikariii Ta paioTexHika»
OCBITHBO-TIpodeciitHa mporpama « TenekoMyHikarllii Ta pagioTexHika»
dakynpreT iHGOPMALIIHHO-KOMIT FOTEPHUX TEXHOJIOTIH
Kadeapa KOMI'IOTEPHUX TEXHOJIOTIH y MEIUIMHI Ta TeJEKOMYHIKaLisiX

CxBaneHo Ha 3aciganHi kadeapu
KOMIT'IOTEPHUX  TEeXHOJOrH vy
MEeJIMLMHI Ta TeeKOMYHIKaIlisX

28 cepniust 2023 p., mpotokos N7
3aBinyBay kadenpu

Z‘,4/ Bnaaucnas YYXOB
7~ -:éj

["apant OCBITHBO-TIPOdeciitHOT
nporpamu
itaniit LIMITOPEHKO

Po3poOHuK: K.T.H., JOUEHT Kadeapu KOMIT'IOTEPHUX TEXHOJIOTIH Y MEJIUIMHI Ta
tenekoMyHikauisx [[UTTOPEHKO Biraniii

Kuromup
2023 — 2024 H.p.
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1. Onuc HaBYAJIBHOI AN CHHUILIIHA
XapakTepuCTHKa HABYAIbHO1
HaitmenyBaHHs l"any3b 3HaHb, HANIPSIM IUCIUAILTIHA
[MOKA3HUKIB MiJTOTOBKH, OCBITHIN CTYIIIHB
neHHa gopma | 3aouHa dpopma
HaBYaHHA HaBYaHHA
I'anry3b 3HaHB:
HopmaTtusHa

KinbkicTe kpeauris 4 17 «EnexrpoHika Ta

(HOpMaTHBHA, 32 BHOOPOM)

ayIUTOpHUX — 4
CaMOCTIHHOT poboTH — 6

TEJICKOMYHIKAIi»
Monaynis — 1 Pik miaroToBku:
. . CrienianbHiCTh: 2024-i | 2024-ii
3MICTOBUX MOAYJIIB — 2 L
172 «TenexoMyHikauii Ta Cemectp
3aranabHa KiJbKICTb TOJIUH - pagioTexXHIKa» 8-1 ‘ 8-i
120 Jlexmii
24 ron. ‘ 8 rox.
[IpakTruHi
ToJI. ‘ roj.
TwXHEBUX TOJIHUH IS a6 =
JIeHHO1 (hOpMU HaBYAHHS: Dy . abopaTopH1
OcBiTHI# cTyniHb «OaKagaBp» 24 rog. 6 Tox.

CamocriiiHa po0oTa

72 ro.

106 rox.

Bun kontponto: Exkzamen

CriBBIAHOIIEHHSI KUTBKOCTI TOJMH ayAUTOPHUX 3aHATh JO CAaMOCTIAHOI Ta
1HUBITyATHHOI pOOOTH CTAHOBHTH:

11 1eHHoi (hopmu HaBuaHHS — 40 % ayAMTOpHUX 3aHATH, 60 % caMocCTiiHOT Ta
1HIUBIyaJIbHOT pOOOTH;

IUIs 3a04HOi opmu HaBuaHHA 12% ayauTopHUX 3aHATH, 88 % camocTiiiHOI Ta
1HIUBIAYyabHOT pOOOTH.
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2. MeTa Ta 3aBAaHHA HABYAJbLHOI AMCHUILTIHA

MeT010 HABYAJIBbHOI JUCHMILIIIHA € OCBOEHHS CTYI€HTAMH TEOPETUYHUX OCHOB
1upoBOro OOpOOICHHS! CUTHAJIB, & TaKO TEOPETUUHHUX OCHOB (DYHKIIIOHYBaHHS,
MPUHIIMITIB Ta METOJIB aHATI3y 1 CUHTE3y IM(POBUX MPUCTPOIB PaII0ETECKTPOHHUX
3acO0IB PI3HOTO (PYHKIIIOHAJIIBHOTO TMPHU3HAYEHHS, TaKUX SIK 3acO0IB KepyBaHHS
po060TOI0, OOpOOKM ENEKTPUYHUX Ta PAJIOCHUTHAIIB, & TaKOXX CydYacHOi ITU(pPOBOi
€JIEMEHTHO1 0a3u, 0POPMIICHHS TPOCKTHO-KOHCTPYKTOPCHKOT JOKYMEHTAII11.

3aBIaHHSMU BUBYEHHS] HABYAJIbHOI JUCHUILIIHH €:

— CdopmyBaTtu y 3100yBadiB BHUIIOI OCBITH 3JaTHICTH IpaIfOBaTH B KOMAaH/II,
MJIaHYBATH Ta YIPABISITH 9acoM;

— HaBunTHCh BUSBISATH, CTABUTH Ta BUPINIYBAaTH MTPOOIEMHU;

— HaBuutrch BUKOPUCTOBYBATH 0a30B1 METOAM, CIIOCOOU Ta 3aCO0M OTPUMAHHS,
nepeaaBaHHsA, 00poOKu Ta 30epiranHs iHGopmarrii;

— ByTM TroTOBUM CHOPHUSTH BIOPOBAKEHHIO TEPCIEKTUBHUX TEXHOJOTIM 1
CTaHJIapTiB.

— OBOJIONITA BMIHHSIM CKJIaJaTH HOPMAaTHUBHY JOKYMEHTAI[II0 1HCTPYKIIi 3
eKCIUTyaTaIiiHO-TEXHIYHOTO OOCIyroByBaHHS 1H(GOPMAIIHO-TeIeKOMYHIKaIIHHUX
MEpeX, TEIECKOMYHIKAIIMHUX Ta PaglOTEXHIYHUX CHCTEM, a TaKOX 3a MporpaMaMu
BUNPOOYBaHb.

— HaBuuTuch 3acTocoByBaTHM 3HaHHS B Taily3i 1HGOPMATUKU W Cy4aCHHUX
1H(pOPMAIIHHUX TEXHOJOrH, OO0YMCIIOBAIBHOI 1 MIKPOIIPOIIECOPHOI TEXHIKH Ta
porpaMyBaHHs, TPOTPaMHMX 3ac001B IS PO3B’SI3aHHS CIICIiaII30BaHUX 3a/1ad Ta
MPaKTUYHUX MPoOIeM y ramy3i mpodeciitHol MisIbHOCTI.

3MICT HaBUYaJbHOI JUCUUIUIIHM HalpaBieHUNd Ha (OpMyBaHHS HACTYIHUX
KOMIIETEHTHOCTe, BU3HAYEHUX CTaHJApPTOM BHILOi OCBITH 31 crewiaibHOCTi 172
«TenexoMyHikarii Ta pagioTeXHIKa:

®K-1. 3martHICTP 3aCTOCOBYBaTHM TAKETH 1HXKEHEPHOTO IMPOTPAMHOTO
3a0e3MeveH sl A MPOBEIEHHS TOCTIKeHb, aHali3y, OOpOOKH Ta MpEeCTaBICHHS
pe3yJIbTaTiB.

®K-4. 3patHICT PO3YMITH TEXHIYHI 1 (YHKIIOHATbHI XapaKTEPUCTUKU
TEJIEKOMYHIKAIIIMTHUX Ta paalOTEXHIYHUX CHUCTEM, METOAIB 1 Tpoleayp, IO
BUKOPUCTOBYIOTHCA B PAAIOTEXHIIIL.

@®K-6. 3marHICTh IUIaHYBaTH, MPOEKTYBAaTH, PO3POOJISTH, BCTAHOBIIOBATH,
eKCIUTyaTyBaTH 1 MIATPUMYBaTH MPWIAAH, OOJaJHAHHSA, TENEKOMYHIKAIIAHI Ta
PaIOTEXHIYHI IPUCTPOT T CUCTEMHU.

®K-7. 3narHicTh €()EKTUBHO BUKOPHUCTOBYBATH IHCTPYMEHTH Ta METOAM AJs
aHami3y, TPOCKTYBaHHs, pO3paXxyHKy Ta BHNpPOOYBaHb TpH  po3poOiri
TEJIEKOMYHIKAIIIMHUX Ta PAIOTEXHIYHUX IPUCTPOIB T CUCTEM.
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OTpumaHi 3HaHHS 3 HABYAJIBHOI JUCIUIUIIHU CTaHYTh CKJIAJOBUMHU HACTYITHHUX
NporpaMHMX pe3yJbTaTiB HaBUaHHS 3a CHEIIATBbHICTIO KOJ crielianbHOCTI «Ha3Ba
CHELIaTbHOCTI»:

[IPH4. 3naTHicTh BUKOPUCTOBYBAaTH 0a3W JaHWX, MaTEeMaTU4YHE 1 MPOTPaMHE
3a0e3neyeHHss Uit OOpoOKM  JaHMX Ta  KOMIT IOTEPHOTO  MOJEIIFOBaHHS
TEJIEKOMYHIKAI[ITHUX Ta paJlOTEXHIYHUX CUCTEM.

[TPHS. BwmiTu cninkyBaTHcs 3 npodecioHanaMu B 00J7acTi TEIEKOMYHIKalli Ta
PaIiOTEXHIKU Ta PO3YyMITH IXHI BUMOTH JIO TEXHIYHUX MPOIYKTIB 1 MOCTYT.

[IPH8. BMitu miaHyBaTH, OpPraHi30BYBaTH, HAIpPAaBISTH 1 KOHTPOJIIOBATH
CUCTEMHU 1 TIPOIIECH B 00JIaCTI TEIEKOMYHIKAIM Ta paiOTeXHIKH.

[TPHI11. BmiTu aHamizyBaTH CUTHAJIH, SIK1 IEPEJAIOTHCS B TEICKOMYHIKAI[IHHUX
CUCTEMaX.

[IPH13. Bmitu BuOHMpaTH Ta PEKOMEHIYBAaTH BIJMOBIAHE OONaJHAHHS Ta
nporpamMHe 3a0e3nedyeHHs I OCHOBHMX CTaJlif  TEXHOJOTIYHOTO TMPOIECY
MIPOEKTYBaHHS, JIarHOCTUKHN Ta PEMOHTY.

3. IIporpama HaB4YAJbLHOI AU CHUILIIHA

3microBuii moayas 1. Berym g0 uu@poBoro o0po0JieHHSI CHIHAJIB.
Curhaiaum Ta ix mneperBopeHHsi npu umdposiii o0podui. Juckperusanis Ta
KBAHTYBAHHS CUTHAJIY

Tema 1. Berynm no umdpoBoro o0podJieHHsi curHajdiB. CurHaim Tta ix
nepeTBOpeHHs Mmpu HUGpoBiil 00pobui. [uckperusalliss Ta KBaHTYBaHHS CUTHANy.
Meronu kommpecii ayaio Ta Bifgeo iHdopmarii. Iludposa 3ropTka Ta KOpessiis
CUTHaIIB Ta 300paxkeHb. KopensiiiHii aHami3 1 3ropTka JUCKPETHUX CHUTHAIB.
OyHKINS B3a€EMHOI KOpemsalii IUCKpeTHUX curHaiiB. KopessiiiiHe 3icTaBlICHHS
300paxkeHb. [ludpoBa 00poOKka 300pakeHb.

Tema 2. MaremaTuuHe TNpPeICTABJEHHS CHUTHAJIIB Ta 300paxKeHb.
MatemaTnuHe TpeaCTaBICHHS CUTHAIB Ta 300paxeHb. Moesni TeCTOBUX CHUTHAIB.
OCHOBHI XapaKTEPUCTUKH, MaTEMAaTUUYHUIN OIMKC Ta BIACTUBOCTI TECTOBUX CHUTHAIIB.
MaremaTuyHuii ONUC JIHIMHUX JUCKPETHUX CHUCTEM B 4YacoBid oOnacti. Metoau
MaTeMaTUYHOTO OMKCY CUTHAIIB JUCKPETHUX CHCTEM Ha KOMIUICKCHIM IIOmMHI (B
4acTOTHIM 00acTi).

3microBuit MoayJib 2. XapakTepucTUKH AucKpeTHMX cucreM. [ugposi
¢inbTpu. [leperBopenns @yp’e Ta HOro BJIACTUBOCTI

Tema 3. Jluckperni cucremu. PexkypcuBHi ummpposi ¢inbTrpu. Tecrosi
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MOCIIIOBHOCTI ~ TUCKpeTHUX cucteM. IlepegaBanbHa (QyHKIISE 1 YacTOTHA
XapakTEPUCTUKAa  JIUCKPETHOI  cucteMu.  PekypcuBHI  1udpoBl  QUIBTPH.
XapakTepucTUK  peKypcuBHUX  HupoBux  ¢ubtpiB. Dopmu  peanizamii
pekypcuBHUX LU(ppoBuX PuibTpiB. CHHTE3 PEKYpCUBHUX (PUIBTPIB 3a aHAJIOTOBUM
IPOTOTHUIIOM.

Tema 4. HepexypcuBni nudposi ¢iabTpu. Ilpsma dopma peanizamii
HepeKypcuBHOro uudpoBoro ¢unbTpa. IlepenmaBanbHa (QyHKIIS Ta YacTOTHA
XapaKTEePUCTUKA HEPEKYPCUBHOIO UGPOBOro (uibTpa. 3arajabHi NPUHIUIN CUHTE3Y
nudpoBoro QinbTpa. CuHTE3 HEpeKypCUBHMX HUGPOBUX (UILTPIB. JlUCKpeTHe
neperBopeHHs Oyp’e Ta ftoro BnactuBocTi. llIBuake neperBopenns dyp’e.

4. CTpykTypa (TeMATHYHUI NJIAH) HABYAJBHOI IV CIUTLIIHA

Kinpkicts ronun

nenHa popma 3aouyHa hopma

3MICTOBI MOJyJIi 1 TEMH

caMoOCTIiHa
pobora

caMoOCTiliHa

yChOTO
JEKIIi1
MpaKTUYHI
poboTa
yCBOTO
JCKIIi1
MpaKTUYHI

Moayas 1

3micToBuii MmoayJs 1. Beryn 1o nugposoro o6podJiennst curnajis. Curaanam ta ix
nepeTBopeHHs: npu uudposiii 00podui. Jluckpernsaiisi TAa KBAHTYBAHHS CUTHAJLY

Tema 1. Beryn no unugposoro o0podiieHHst
curnajiB. CUrHaigy Ta iX MepeTBOPEeHHS
npu mudpoBiit 00pooI. JuckpeTusaris
Ta KBaHTYBaHHS CHUTHaly. Mertoau
KOMIIpecii ayaio Ta Bifeo 1HGopmarii.
[Tu¢poBa 3ropTKa Ta KOpEALis CUTHAIIB
Tta 300paxensb. Kopensuiiiniii anam3 i
3rOpTKa JUCKPETHUX CUTHANIB. DyHKIis
B3a€MHO] KOopeJsiii JIUCKPETHUX
curHaniB. KopensmiiiHe  3icTaBiIcHHS
300pakeHb. Hudposa 00poOka
300paKCHb.

Tema 2. MaTemaTH4He NpeaCTABJICHHS
CUTHAJIIB Ta 300pa:keHb. MaTeMaTHuHe
MPE/ICTABJICHHS CUTHAIIIB Ta 300pakKCHb.
Moneni TectoBux curaaiis. OCHOBHI
XapaKTEPUCTHUKH, MATEMATHIHHUI OITHC
Ta BJIACTUBOCTI TECTOBUX CUTHAJIIB.
MareMaTHYHHH OIMUC JITHIMHUX
JIMCKPETHUX CUCTEM B YacCOBil 00JacTi.
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MeToau MaTeMaTHIHOTO OTIHCY
CUTHAJIIB IMCKPETHUX CHCTEM Ha
KOMIUIEKCHIH TUIOMIKHI (B 4aCTOTHIN
o0macTi).

Pa3zom 3a 3micmoeuii mooyns 1

68

12

12

44

60

3micToBHIT MOAY.Ib 2. XapaKTepUCTUKH
[leperBopenns ®yp’e Ta iioro

BJIACTHBOCTI

auckpernux cucrem. Hugpp

oBi ¢iabTpH.

Tema 3. luckpeTHi cuctemu. PexypcusHi

nugposi ¢pinbTpu. TecToi
MOCJIIJOBHOCTI IUCKPETHUX CUCTEM.
[TepenaBanpHa GyHKIIIS 1 YaCTOTHA
XapaKTepUCTHKA TUCKPETHOI CUCTEMH.
PexypcusHi tudpoBi GiabTpH.
XapaKTepUCTUKU PEKYPCUBHUX
nu¢posux ¢uibTpiB. opmu peanizarii
peKypCcUBHUX UPPOBUX PUIBTPIB.
CuHTe3 peKypCcHBHUX (PUIBTPIB 3a
aHAJIOTOBUM IIPOTOTUIIOM

14

Tema 4. HepexkypcuBHi undposi giastpu.

[Tpsima hopma peanizariii
HEPEKYPCUBHOTO 1M (ppoBOTO PiIBTpPA.
[TepenaBanpHa (yHKIIIS Ta YaCTOTHA
XapaKTEPUCTHKA HEPEKYPCHUBHOTO
nudposoro ¢inpTpa. 3araibHi
MPUHIIAITH CUHTE3y udpoBoro GpuibTpa.
CuHTe3 HEpeKypPCUBHUX HU(POBUX
¢u1bTpiB. J{MCKpETHE IEPETBOPEHHS
®yp’e Ta iioro BiactusocTi. [lIBuake
nepetBopeHHs Dyp’e

14

26

Pazom 3a 3micmoeuii mooys 2

52

12

12

28

60

BCbOI'O

120

24

32

72

120

6 | 106

5. Temn npakTHYHUX (JIA00PATOPHUX) 3AHATH
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KinekicTs roguna

Ne
s/ Hassa Temu JIEHHAa | 3a04YHa
dopma | dopma
1 | HochimkeHHs NPUHLHUIIB JUCKPETU3allii HEeepepBHUX paioOCUTHAIIIB 2 2
) JlocnipkeHHsT B 9aCTOTHIM Ta 4acoBi 00IacTsAX BU3HAYEHHS €PEKTY 4

1M (POBOTO TETEPOIUHYBAHHSI TPU TUCKPETU3AIlli CUTHATIB

JloCHiIDKeHHS ~ 3alie)KHOCTI  MOXMOOK  BUMIPIOBaHHS  IapaMeTpiB
3 | curHajiB Bi 4YaCTOTH AMCKpPETH3allli, KUIBKOCTI PIBHIB KBaHTYBaHHS Ta 4
napaMeTpiB UIyMy

JocnimkeHHss B 4acoBii 00JiacTi BU3HAYECHHS €(eKT MiAMIHM 4acTOT
JUTSl IEPI0JIMYHUX CUTHAJIB

JocnimkeHns OCHOBHHMX BIIACTUBOCTEHN aHaJIOT0-LU(PPOBOTO
TIEPETBOPEHHS PaJIIOCUTHAIIB

Jlocmiauty BIUTMB y YacOBIM Ta YacCTOTHIM OOJACTAX BU3HAYCHHS Ha
6 | pamiocurHas, 10 NEPETBOPIOETHCS B HUGPOBY GopMy amepTypHOi 4
HEBHM3HAYEHOCTI TUCKPETU3allii HOro y Yaci Ta BILUIUB IIyMiB

JocmimkeHHs:  MeToAiB  (GOpMyBaHHS  3BYKOBHUX  CHUTHATIIB 3

7 Bukopuctanasim MK AVR 0
3 JIOCIDKEHHSIT METOJIB pO3Ii3HABaHHS CHUTHAJIB 3 BUKOPHUCTAHHSIM 4 5
MmikpokoHTpoJiepiB AVR cepii ATtiny
PA3OM 24 6

6. 3aBaanHs 115 caMOCTiHHOL po0oTH

Tema 1. Anasioro-uu¢pose nepeTrBOpeHHsI, MiKPOKOHTPOJLJIEPH.

1. Yci HaBUaNbHI €IEMEHTHU: ONPAIIOBAHHS JIEKI[IHHOTO MaTepially, MiAroTOBKa
70 J1a0OpaTOPHOTO TMPAKTUKYyMy, OQOpMIICHHS 3BITIB 3 JabopaTopHHX pOOIT.
Amnanoro-muppose neperBopenns (AIIIl), erarnu, ocHoBHI BiacTuBoCTi. [ToOymoBa
MiKpokoHTpoJuiepiB. Kopensuiitne 3icraBieHHsi 300paxkeHb. [ludpoBa oOpoOka
300pakeHb.

2. Peamizarnis 1mudpoBoi 0OpoOKHM CHTHAIIB 3aco0aMU  MIKpOIPOIIECOPHHUX
cucTeM. Y3araibHeHa cTpykTypa mpoiecopa [{OC. dopmartu umucen, 3acTOCOByBaHI B
nporecopax 3 (ikcoBaHoro Kparkor. IlporpamyBanHs 1HU@poBUX (UIBTPIB Ha
OCHOBI MIKPOTIPOIICCOPHHX 3aCcO0IB.

Tema 2. AuroputMu mMBHAKOIO NepeTBopeHHst Dyp’e.

1. Anroputm LITI® no ocHoBi 2 3 npopiKyBaHHsIM 110 yacy. AnroputM IO
0 OCHOBI 2 3 TPOPLIKYBaHHSM MO 4YacToTi. Bukopuctanus minargopmu Google
Colab gns  gocnipkeHHST aHanoro IUGPOBOTO TEPETBOPEHHS CHUTHATIB Ta
CHEKTPAIBHOTO aHaIi3y.
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2. Amnamizatopu CHEKTpa CHUTHAJIIB HAa OCHOBI JIUCKPETHOIO IE€PETBOPEHHS
®yp’e. CnexkTpanbHui aHaii3 curHaiaiB. YacTOTHI XapaKTEpUCTHKH aHaji3aTtopa
cnekTpa. BuzHaueHHs1 BIATYKIB aHali3aTopa CHEKTpa Ha TapMOHiMHI curHaiu. Poib
BaroBUX (PYHKIIIH NP CIEKTPATILHOMY aHalli31 Ta iX OCHOBHI mapaMeTpu

7. InauBigya/ibHi 3aBIaHHA
8. MeToan HaBYaHHSA
[IpoBenenHs Jiekiiil, J1abopaTOpPHUX POOIT, KOHTPOJIBHO-MOIYJIBHUX POOIT,
3aXHUCT 3BITIB 3 Ta0OPATOPHUX POOIT, EK3aAMEH.

9. MeToaAu KOHTPOJIIO
JlexuiiiHui, KOHTPOJIBHO-MOIYJBHI pOOOTH, 3BITH 3 JTaOOPATOPHUX POOIT,
eK3aMeH.
10. Po3noain 0asiB

[ToTrouHe TecTyBaHHs Ta caMOCTiiiHa poOoTa
3micTOBUN MOAYJIb | 3micToBUM MOIYIH 2 Cyma
T1 T2 T3 T4
100
25 25 25 25
1. 3a BiABIyBaHS JICKIIIMHUX 3aHATH, KOHCIIEKT — 100.
2. KonTtponsHO-MoaynbHI podotu: 2*256 = 500.
3. 3axwcrt 3BITIB 3 1aboparopHux pooiT: 4*106 = 400.
Bceworo: 1006aitis.
[MIkaga oniHIOBAHHSA
3a mKaJioo Ex3zamen bamu
A Binminno 90-100
B 82-89
C flobpe 74-81
b 3aI0BLJIBHO 04-73
E 60-63
FX He3anosinbHO 35-59
F 0-34
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11. PexomenoBaHa Jiteparypa

Ocnoena nimepamypa

1. OcHoBu Ta MeToau HHU(PPOBOT OOPOOKH CUTHAIB: BiJ TEOPii JO MPAKTUKU:
HaBu. nociouuk / Ymenko HO.O., M.C. T'appunsk, M.B. Tanax, B.B. J[Bopxak. —
YepHiBii : YepHiBeubkuit Hall. YH-T M. FO. @enpkoBuua. —2021. — 308 c.

2. CxeMoTexHIKa eeKTpoHHUX cucteMm: Y 3-x kH.. K. 3. Mikpornporiecopu ta
MmikpokoHTpoJiepu. [linpyunuk / B.L.boiiko, A.M.I'ypxiit, B.S. XKyiiko Ta iH. — 2-Te
BU/I., ToTIOBHEHE Ta nepepobiiene. — K.: Buia mikona, 2004. — 399 c.; .

3. Kobunin O. A., Tropomenko I.C. Metonu 1udpoBoi 0o6poOku 300pakeHb:
Hapuanpuuii mocionuk. Xapkis: XHYPE. —2021. — 124 c.

4. Blanchet G., Charbit M. Digital signal and image processing using
MATLAB®. Vol. 2, Advances and applications: The Deterministic Case. 2-nd ed.:
ISTE Ltd and John Wiley & Sons Inc., 2015. — 287 p.

Jonomixcna nimepamypa
1. Alessio S.M. Digital Signal Processing and Spectral Analysis for Scientists,
1-st Edition - Switzerland: Springer Cham, 2016. — 924p.
2. Bonomyk IO.I. Curnamu Tta mnpomecu y pamiorexHimi. Iligpyunuk mns
CTYACHTIB BUIIIUX HaBUaIbHUX 3aKiaiB y 4-X T.: TOB «Komnanis CMIT», 2005. — 1.
4,496 c.: 1.

12. Indopmaniiini pecypcu B InTepueri

1. ®@aiinm qucuuroniaum: https://learn.ztu.edu.ua/course/view.php?1d=6041



https://learn.ztu.edu.ua/course/view.php?id=6041

