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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

KinpkicTe kpeauTis 3

17 «EnexTtponika Ta
7 CKTpO (HOpMaTHBHa, 32 BHOOPOM)

TEJICKOMYHIKAIi»
Monaynis — 1 Pik miaroToBku:
3ni - CrenianbHiCTh: 2022-i | 2022-i
MICTOBUX MOJYJiB — 2 L
172 «TenexkoMyHikamii Ta Cemectp
3araipHa KUIBKICTH TOAUH - paxioTexHika» 7-1 ‘ 7-1
90 Jlexmii
16 rox. ‘ 4 rop.
[IpakTruHi
TO/I. ‘ TO/I.
THKHEBUX TOJIUH IS a6 =
AIeHHOT GOPMHU HABYAHHS: OcBiTHI# cTyniHb «OaKagaBp» 1 =0 DaTOPIZl
ayIMTOPHUX — 2, y p 6 rox. 1 TOJI.
caMocCTiiHOT poboTh — 4 Camocrilia pobora
58 rox. ‘ 82 rox.

Bua koHTpOITIO: 3aimik

YacTka ayJUTOPHUX 3aHSTh 1 4acTKa CAMOCTIMHOI Ta 1HAMBIAYaTbHOT pOOOTH Y
3araJlbHOMY 00CsI31 TOAMH 3 HABUAIbHOI JUCIUIIIIHU CTAHOBUTD:
Juist AeHHO1 (hopMu HaBuaHHS — 36 % ayAUTOpHUX 3aHATH, 64 % caMOCTIitHOI Ta

1HJIUBIyalIbHOT pOOOTH;

Juist 3a04HO1 opMu HaBuaHHS 9 % ayauTOpHHX 3aHATH, 91 % caMmocTiiiHOT Ta

1HMBIAyaTbHOT pOOOTH.




MIHICTEPCTBO OCBITU I HAYKH VKPATHU ®-22.06-
JKuromupebka JEP)XABHUH YHIBEPCUTET «)JKUTOMHUPCBKA MTOJITEXHIKA» 05.01/2/172.00.1/b
noJtiTexHika Cucrema ynpasJjinns skicrio Biznosinae JCTY ISO 9001:2015 /0K29-2022
Exzemnasp Ne 1 Apx 8/3

2. MeTa Ta 3aBAaHHA HABYAJbLHOI AMCHUILTIHA

MeT010 HABYAJIBbHOI JUCHMILIIIHA € OCBOEHHS CTYI€HTAMH TEOPETUYHUX OCHOB
1upoBOro OOpOOICHHS! CUTHAJIB, & TaKO TEOPETUUHHUX OCHOB (DYHKIIIOHYBaHHS,
MPUHIIMITIB Ta METOJIIB aHaJI3y 1 CHHTE3y HU(PPOBUX MPUCTPOIB PaiOCICKTPOHHUX
3acO0IB PI3HOTO (PYHKIIIOHAJIIBHOTO TMPHU3HAYEHHS, TaKUX SIK 3acO0IB KepyBaHHS
po060TOI0, OOpOOKM ENEKTPUYHUX Ta PAJIOCHUTHAIIB, & TaKOXX CydYacHOi ITU(pPOBOi
€JIEMEHTHO1 0a3u, 0(POPMIICHHS IPOEKTHO-KOHCTPYKTOPCHKOT JOKYMEHTAITI1.

3aBIaHHSMHU BUBYEHHS] HABYAJIbHOI JUCHUILIIHH €:

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

— HaBunTHCh BUSBISATH, CTABUTH Ta BUPINIYBAaTH MTPOOIEMHU;

— HaBuuTHuch BUKOPUCTOBYBATH 0a30B1 METO/IU, CIIOCOOHU Ta 3aCO0M OTPUMAaHHSI,
nepeaaBaHHs, 00poOku Ta 30epiranHs iHopmarii;

— byTu TOTOBUM CHpPHSTH BIPOBAKEHHIO TEPCICKTUBHUX TEXHOJIOTIM 1
CTaHJIapTiB.

— OBOJIONITA BMIHHSIM CKJIaJaTH HOPMAaTUBHY JOKYMEHTAI[II0 1HCTPYKIi 3
eKCIUTyaTaIiiHO-TEXHIYHOTO OOCIyroByBaHHS 1H(GOPMaIHO-TeIeKOMYHIKAIIHHUX
MEpeX, TEIECKOMYHIKAIMHUX Ta PaJIOTEXHIYHUX CHUCTEM, a TaKOX 3a MporpamaMu
BUNPOOYBaHb.

— HaBuuTuch 3acTocoByBaTHM 3HaHHA B Taily3i 1HGOPMATUKU W Cy4aCHHUX
1H(pOPMAIIHHUX TEXHOJOrH, OO0YMCIIOBAIBHOI 1 MIKPOIIPOIIECOPHOI TEXHIKH Ta
IporpamMyBaHHs, TPOTPAMHHX 3acO0iB IS PO3B’sI3aHHS CIHCIia/i30BaHUX 3a]1a4y 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
TEJIEKOMYHIKAIIITHUX Ta PaglOTEXHIYHUX CHUCTEM, METOMIB 1 MNpOUEayp, IO
BUKOPUCTOBYIOTHCA B PAAIOTEXHIIIL.

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

®K-7. 3narHicTh €(EeKTUBHO BHUKOPUCTOBYBATH 1HCTPYMEHTH Ta METOAM s
aHami3y, TPOCKTYBaHHs, pO3paxyHKy Ta BHNpPOOYBaHb TpH  po3poOiri
TEJIEKOMYHIKAIIIMHUX Ta PAIIOTEXHIYHUX TPUCTPOIB T CUCTEM.
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OtpumaHi 3HaHHS 3 HABYAJIBHOI JUCIUILUIIHU CTaHYTh CKJIAJJOBUMHU HACTYITHUX
NporpaMHMX pe3yJbTaTiB HaBUaHHS 3a CHEIIAJTBHICTIO KOJ crielianbHOCTI «Ha3Ba
CHELIaTbHOCTI»:

[IPH4. 3naTHicTh BUKOPUCTOBYBAaTU 0a3W JaHWX, MaTEMaTHYHE 1 MPOTPaMHE
3a0e3neyeHHss Uit OOpoOKM  JaHMX Ta  KOMIT IOTEPHOTO  MOJEIIFOBAaHHS
TEJEKOMYHIKAI[IMHUX Ta PaAI0OTEXHIYHUX CUCTEM.

[TPHS. BwmiTtu cniikyBatucs 3 npodecioHanaMu B 00acTi TeEKOMYHIKalii Ta
PaIIOTEXHIKH Ta PO3YyMITH IXHI BUMOTH JIO TEXHIYHUX MPOITYKTIB 1 MOCTYT.

[IPH8. BMitu miaHyBaTH, OpPraHi30BYBaTH, HAIpPAaBISTH 1 KOHTPOJIIOBATH
CHUCTEMHU 1 TIPOIIeCH B 00J1aCTI TEIEKOMYHIKAIIH Ta pagiOTEXHIKH.

[TPHI11. BmiTu aHamizyBaTH CUTHAJIH, SIK1 MEPEJAIOTHCS B TEICKOMYHIKAI[IMHUX
CUCTEMaX.

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

3. IIporpama HaB4YAJbLHOI JUCHUILIIHA

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

Tema 1. Beryn no umdpoBoro o0podJeHHsi curHajdiB. CurHaim Tta ix
NEepPEeTBOPEHHs MpU LU(POBi 00poOIi. [uckperusalliss Ta KBaHTYBaHHS CUTHAIy.
Meroau kommpecii ayio iHpopMarii.

Tema 2. MareMaTH4YHMI ONKC JIHIHHUX JMCKPETHUX CHCTEM B 4acoBiil Ta
YacTOTHil 00aacTi. MareMaTuuHUN OMKC JIHIKHUX JUCKPETHUX CHUCTEM B YaCOBIi
obnacti. Meronu MareMaTHYHOTO ONKCY CHUTHAIIB JUCKPETHUX CHUCTEM Ha
KOMIUTEKCHIH TUTOTIMHI (B 9aCTOTHIN 00J1acTi).

3micTroBuit MoayJib 2. XapakTepucTUKu IucKpeTHHX cucreM. [udposi
¢inbTpu. IleperBopenns @yp’e Ta iOro BJIACTUBOCTI

Tema 3. Juckperni cucremu. PexkypcuBHi ummdposi ¢inbTpu. Tectosi
MOCJIIIOBHOCTI ~ TUCKpeTHUX cucteM. IlepemaBanibHa (QyHKINSE 1 YacTOTHA
XapakTEePUCTUKAa  JUCKpeTHOI  cucteMu.  PekypcuBHi  1udpoBi  QuUIBTpH.
XapakTepucTuk  pekypcuBHuUX  mudpoBux  ¢unsTpiB. Dopmu  peamizarii
pekypcuBHUX 1UppoBux QuIbTpiB. CHHTE3 PEKYpCUBHUX (DUIBTPIB 3a aHAIOTOBUM
IPOTOTHUTIOM.
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Tema 4. HepexypcuBHi uu¢pposi ¢uabTpu. Ilpsama

HEPEKypPCUBHOrO LU(PPOBOTO  (PuIbTpA.

dbopma peamizaiii

IlepenaBaibHa (yHKIIS Ta YacTOTHA

XapaKTEPUCTHUKA HEPEKYPCUBHOTO LU(PPOBOro (uibTpa. 3arajibHi NPUHIMIN CUHTE3Y
muppoBoro ¢inbrpa. CHHTE3 HEpeKypcHMBHUX LHUPPoBUX QuUIbTpIB. JlUCKpeTHE
neperBopeHHst Oyp’e Ta Horo BiaactusocTi. [1IBuake nepersopenns dyp’e.

4. CTpykTypa (TEeMATHYHUI JIAH) HABYAJIbHOI JUCHUILTiHA

KuiskicTh ToauH

JIeHHa popma

3a04Ha (popma

3MICTOBI MOyl 1 TEMH g= E ‘2 E
g = Sl
H o< H <
| 8| 288 &8 2 2§83
Moayas 1
3MmicToBuii Mmoayab 1. Betyn 10 uudgpoBoro oopoodienHsi curuaais. CUrHaam ta ix
nepeTBopeHHs npu uudposiii 00podui. Jluckpernsanis Ta KBAHTYBAHHS CUTHAJLY

Tema 1. Berynm a0 uudposoro o0pod/ieHHs

curaqiB. CUTHAJIM Ta 1X NEPETBOPEHHS

npu nudpoBiid 06poOui. JuckpeTtusaris 4 | 4 | 22 2 1 2 | 28

Ta KBaHTyBaHHs CUTHaiTy. Meroau

KoMIipecii ayio iHpopMaiii.
Tema 2. MaTteMaTHYHUI ONMUC JiHIHHUX

AUCKPETHHUX CHCTEM B 4acoBiii Ta

4acToTHIl o0acTi. MaremaTnuHmMit

OIIHC JIIHIMHUX JUCKPETHUX CUCTEM B

yacoBiil ooacti. Metonu 4 4 22 28

MaTeMaTUYHOTO OIMKUCY CUTHAJIIB

JUCKPETHHUX CHUCTEM Ha KOMILIEKCHIH

MJIOIIKHI (B YaCTOTHIM 001acTi).

Pazom 3a smicmosuiimooynv 1 | 60 | 8 | 8 44 | 60| 2 | 2 56

3MicToBHIT MOaYJIb 2. XapaKTepUCTUKHA
IlepeTrBopennst ®yp’e Ta ioro

auckpernux cucrem. llupposi piabTpu.

BJIACTHBOCTI

Tema 3. JIluckpeTHi cucremu. PekypcuBHi
uudposi ¢pinbTpu. TecTosi
MOCTIIOBHOCTI JUCKPETHUX CUCTEM.
[lepenaBanbpHa QyHKIIiSI 1 YACTOTHA
XapaKTEePHUCTHKA TUCKPETHOI CUCTEMHU.
PexypcuBHi 1udppoBi GinbTpH.
XapaKTepUCTUKU PEKYPCUBHUX
mdpoBux ¢inbTpi. opmu pearizamii
pexypcuBHHUX H(POBUX GiIBTPIB.
CuHTe3 peKypcuBHUX (PIIBTPIB 3a
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AHAJIO0I'OBUM IPOTOTUIIOM

Tema 4. HepexkypcuBHi undposi gpiastpu.

[Tpsma popma peamizanii
HEPEKYPCUBHOTO U (PpoBOTO DiNbTpA.
[lepenaBanpHa QyHKIIiS Ta YaCTOTHA
XapaKTepUCTHKa HEPEKYPCUBHOTO
mudposoro ¢inbTpa. 3aranpHi 4 | 4 7
NPUHIUIH CHHTE3Y nHudpoBoro Qiasrpa.
CuHTe3 HEpEKYpPCUBHUX LU(POBUX
¢inbTpiB. J{MCKpeTHE MEepeTBOPEHHS
®dyp’e Ta fioro BnactuBocTi. [1IBuke
neperBopeHHst Pyp’e

13

Pazom 3a 3micmosuii mooynv 2 | 30 | 8 | 8 14 | 30

26

BCbOI'O | 99 | 16 | 16 | 58 |90

82

5. Temn npakTH4YHUX (JIA00OPATOPHUX) 3aAHATH

No Kinpkicts rogua
3/ Haspa Temu JleHHa | 3a04YHa
dopma | ¢opma
1 | HocnimkeHHs NPUHLHUIIB JUCKPETH3allii HelepepBHUX PaJiOCUTHATIB 4 2
) JocnimkeHns OCHOBHHX BJIACTUBOCTEN aHaJIoT0-1IM(pPOBOTO 4
MIePETBOPEHHS PaI0OCUTHAIIB
HocmimkenHss MeToAiB  ¢GOpMyBaHHS  3BYKOBHUX  CHUTHATIB 3
3 4
Bukopuctanisim MK AVR
4 JloCmiDKeHHsT METOJiB PO3Ii3HABaHHS CUTHAJIB 3 BUKOPHUCTAHHSIM 4 )
MikpokoHTposiepiB AVR cepii ATtiny
PA30M 16 4

6. 3aBraHHs 17151 CAaMOCTiliHOI po0oTH

Tema 1. Anasioro-uu(pone nepeTrBOpeHHsI, MiKPOKOHTPOJLJIEPH.
1. Yci HaBUanibHI €JIEMEHTH: OIpallfOBaHHS JICKIIMHOTO Martepiaiy, MiJAroTOBKa

0 J1abOpaTOpPHOrO TNPAKTUKYyMy, O(OpMIIEHHsS 3BITIB 3 Ja0OpaTOpHUX POOIT.
Amnanoro-mugpose neperBopeHHsa (ALII), eranu, ocHoBH1 BinactuBocTi. [loOynoBa
MIKPOKOHTPOJUIEPIB.

2. Peamizaniss 1udpoBoi 0OpoOKM CHUTHAIB 3aco0amMu  MIKPOIPOLIECOPHUX

cucTeM. Y3araibHeHa cTpykTypa mporecopa [IOC. ®opmaTu urcen, 3aCTOCOBYBaHI B
npouecopax 3 (ikcoBaHOO Kpamnkoro. IIporpamyBanHs HUppOBHX QUIBTPIB Ha
OCHOBI MIKPOTIPOIIECOPHUX 3aCOOIB.
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Tema 2. AropuT™My IBHIKOTO NepeTBopeHHst Dyp’e.
1. Anroputm LITI® no ocHoBI 2 3 npopixKyBaHHsAM 10 yacy. AnroputM IO
10 OCHOBI 2 3 IPOPIHKYBAHHSIM MO YacTOT1

2. AHami3aTopu CIHEKTpa CUTHAIIB Ha OCHOBI JUCKPETHOTO MEPETBOPEHHS
®yp’e. CrnexkTpanbHU aHai3 cUrHaiiB. YacTOTHI XapaKTEPUCTHKU aHaji3atopa
cnekTpa. BuzHaueHHs1 BIATYKIB aHali3aTopa CHEKTpa Ha TapMOHiMHI curHaiu. Poib

BaroBUX (PYHKIIM MPU CHEKTPATIbHOMY aHali31 Ta iX OCHOBHI TapaMeTpu

CK3aMCH.

7. InauBigyajibHi 3aBIaHHA

8. MeToau HaBYaAHHSA
[IpoBeneHHs JieKiii, J1abopaTOpHUX POOIT, KOHTPOJIBHO-MOIYJIBHUX POOIT,
3aXHUCT 3BITIB 3 Ta0OPATOPHUX POOIT, EK3aAMEH.

9. MeToa KOHTPOJIIO
JlexuiifHU#, KOHTPOJIBHO-MOJYJIBHI PpOOOTH, 3BITH 3 JIADOPATOPHHUX POOIT,

10. Po3noaia 0aJiB

[Toroune TecTyBaHHs Ta caMoCTiliHa poOoTa
. - . - Cyma
3MmicTOBUN MOAYJb | 3MICTOBUM MOYb 2
T1 T2 T3 T4
100
25 25 25 25
1. 3a BigBiMyBaHS JEKIIHHUX 3aHITH, KOHCTIEKT — 100.
2. KonTtponbsHO-MoaynnbHI podotu: 2*256 = 500.
3. 3axwmcT 3BITIB 3 TabopatopHUX pooiT: 4*106 = 400.
Bceboro: 1006anis.
IIkana ouiHIOBAHHS
3a mKanoro Ex3amen 3ainik banu
A BigmiaHO 3apaxoBaHO 90-100
B 82-89
0 3
C Hobpe apaxoBaHO 7481
D 3 . 3 64-73
B aJIOBLITBHO apaxoBaHO 6063
FX . He 3apaxoBano 35-59
HeszanosuisHO
F He 3apaxoBano 0-34
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11. PexomenoBaHa Jiteparypa

OcHosHna nimepamypa

1. Bomoumyk lO.I. Curnanum Tta mnpouecu y pamiotexsimi. Iliapydnuk nns
CTYJCHTIB BUIUX HaBUaIbHUX 3aKkiadiB y 4-x T.: TOB «Komnanigs CMIT», 2005. — 1.
4,496 c.: 111

2. bonmape B.U., Tpecrep I'., YUepnera B.C. ILludpoBa 006poOka cHurHaiiB:
Metonu Ta 3acoou. Hasu. nociOnuk s By3iB. — X.: Konyc, 2001. — 398 c.: i1

3. CxeMoTexHika enekTpoHHuX cucteMm: Y 3-x kH.. Ku. 3. Mikponpouecopu Ta
MmikpokoHTposiepu. [ligpyunuk / B.L.boitko, A.M.I'ypxiii, B.S. XKyiiko Ta iH. — 2-Te
BUJI., TonoBHEHe Ta nepepodiene. — K.: Buma mxomna, 2004. — 399 c.; im1.

4. Mikponpouecopna TexHika. [linpyunuk / FO.1. SIxkumenko, T.O. Tepemienxko,
€. L. Coxon, B.A. Kyiikoro, F.C. Ilereprepsa; 3a pen. T.O. Tepemenka, 2-¢
BuAaHHs, nepepobnene Ta gomoBHeHe. — K.: IBLl. Bun-o «IlomiTexHikay,
«Konmop», 2008. — 594 c.

5. Alessio S.M. Digital Signal Processing and Spectral Analysis for Scientists,
1-st Edition - Switzerland: Springer Cham, 2016. — 924p. ISBN: 978-3-319-25468-5

6. Proakis J.G. Digital Signal Processing, Principles, Algorithms, and
Applications. 4-th Edition. — New Jersey: Prentice-Hall, Inc. Upper Saddle River, NJ,
USA, 2006 — 1077p.

Jlonomincna nimepamypa
1. O6po6xka curnanis. [linpyunuk B.I1. babak, B.C. Xauneupkuii, B. Ilprodep.
— K.: JIub6igp, 1996. — 392 c.

12. Inopmaniiini pecypcu B InTepHeri

1. ®aitnu nucuuutiny: https://learn.ztu.edu.ua/course/view.php?id=4825
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