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Pob6oua nporpama HasB4yanbHoi gncumnniim (Cnnabyc)

PiseHb BULLOT OCBiTH
Fany3b 3HaHb
CneuianbHicTb

OcBiTHA Nnporpama
Cratyc gucumnninm
dopma HaBYAHHA
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Po3Kknapg 3aHATb
MoBa BMK/NaAaHHA
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KepiBHUKa Kypcy /
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Po3milieHHA Kypcy

PeKBi3anTK HaBYaZIbHOI AUCLUUNNIHN

MNepwuit (6akanaBpcbKui)

G - IHXeHepis, BUPOBHMLTBO Ta BYAiIBHULTB

G5 "ENeKTpoHiKa, eNeKTPOHHI KOMyHiKaLii,npnnagobyanyBaHHA Ta padioTexHika
PagioTexHiuHi Komn’tOTepM30BaHi cuctemu

HopmaTumBHa

OuHa(peHHa)

3 Kypc, BECHAHUI cemecTp

5/150 (30 rogmH — nekuii, 16 roguH —NnpakTuuHi 3HATTA, 14 roanH — nabopaTopHi
3HATTA, 90 roauH — CPC)

EksameH/moaynbHa KOHTPO/IbHA poboTa

http://rozklad.kpi.ua

YKpaiHCcbKa

NekTtop: A.7.H., npod. Kyk Cepritt Akosuy, s.zhuk@kpi.ua , +38(068)801-04-37.
JlabopaTopHi i NPaKTMYHI 3aHATTA: A.T.H., Npod. *Kyk Cepriit Akosuy.

https://do.ipo.kpi.ua/course/view.php?id=881

Mporpama HaBYa/IbHOI AUCLUNAIHM

1. Onuc HaBYaNbHOI AUCUMUNAIHMY, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

Onuc HaBuYanbHOi aucumnaiHn. [laHa AucumMnaiHa HaBYaE CTaTUCTUMHMM METOZaM ONTUMasibHOro 0bpobaeHHA

CUrHanNiB A4NA BUKOPUCTAHHA B CY4aCHUX PadioTEXHIYHMX cncTemax. CydacHi paaioTexHiYHi CUCTEMM MAKOTb 3HAYHI

obuuncnoBanbHi MOXAMBOCTI i, No-cyTi, € Komn'toTepn3oBaHUMU iHHOPMALIMHO-BUMIPIOBA/IbBHUMM CUCTEMAMM.

Po3pobKa AOCKOHaNMX PafioTEXHIYHUX KOMM'IOTEPU3OBAHUX CUCTEM, AKI moran 6 HafiMHO ¢YHKUiIOHYBaTU B

CKNaAHiN cUrHanbHO-3aBaAoBili 06CTAHOBLL, MOX/MBa Aulle Ha 6asi cydacHUMX MeToAiB OonNTUMI3aLil (CUHTesy).

MaTemaTUYHOI OCHOBOIO CUHTE3Y TaKMX CUCTEM € amnapart Teopii BUNagKoBUX NPoLEeCiB.

MeTta HaBYanbHOI gucumnnaiHu. MeTolo AMCUMNNIIHM € BUBYEHHA OCHOB Teopii BMNaAKOBMX MPOLECIB i MeToAiB

ONTUMaNbHOTO O0BPOBAEHHA CUrHANIB B PAAIOTEXHIYHMX KOMM'IOTEPM30BaHMX CUCTEMAX, AKI [A03BOANAIOTb

pPO3p06AATU aNrOPUTMMU, WO 3a6e3nedytoTb eheKTUBHE QYHKLLIOHYBaHHA TaKMX CUCTEM B YMOBaX 3aBaj,

MpepgmeT BUBYAHHA: OCHOBW Teopii BUNaAKOBUX MPOLECIB i METOAM OMNTMMAIbHOTO BUAB/EHHSA, PO3PI3HEHHS,

OLiHKM HeBigoOMMX NapameTpiB i GinbTpauii cMrHaniB B cy4acHMX pafioTeXHIYHUX KOMN'IOTePU30BAHUX CUCTEMAX.

KomneTeHTHOCTi.

34aTHICTb 3aCTOCOBYBATU 3HAHHA y NpakTUUHKUX cutyauiax (3K 02).

BMiHHA BUABNATK, CTaBUTM Ta BUpiWwyBaTh npobnemu (3K 08).

34aTHICTb  3aCTOCOBYBATU  CydacHi

MOBM MpPOrpamyBaHHA MpM CTBOpeHi nporpamHoro 3abesnedyeHHA

BiANOBIAHMM YHKLIOHAaNIOM Ana pagioTexXHIYHMX KoM IOTEPU3OBAHUX CUCTEM Ta peasnisoByBaTWM nporpamu B
pi3HUX cepenosuLLax nporpamysaHHs (PK 17).


http://rozklad.kpi.ua/
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30aTHICTb 40 BUKOHAHHA aHani3y, po3paxyHKy, ONTUMI3aLil BUXiQHUX XapPaKTEPUCTUK MATEMATUYHMX Ta CXEMHUX
MoAenen aHanorosBux Ta UMPOBUX MPUCTPOIB PALIOTEXHIYHUX CUCTEM B 3a/1I€XKHOCTI Bif, Aiana3oHy 4acToT 3
ypaxyBaHHAM $paKTopiB 30BHILIHbOrO BM/IMBY, BAKOPUCTOBYBaTU iHGOPMALiNHI pecypcu Internet ana oTpumaHHA
MaTEMaTUUYHUX Ta KOHCTPYKTOPCbKMX Modenei pafiioKOMMNOHEHT Big BMpobHukis. (PK 18).

3paTHiCTb po3pobAATU anropuUTMM ONTUMANIbHOI O0O6POBKM CUrHaniB B padioTEXHIYHUX KOMM' IOTEePU30BaAHMUX
CMCTEMAX, WO nNpautolTe B YMOBAX 3aBaj, Ta A0CNIAXKYyBaTM X e(PEeKTUBHICTb LWAAXOM CTaTUCTUYHOIO
moaentoBaHHs Ha EOM 3 BMKOPUCTaHHSAM crneuianizoBaHMX MporpamHux 3acobis, Ta po3pobAATM TexHiuHi
pilleHHs ANA NiABULLEHHA ePeKTUBHOCTI PyHKUioHYBaHHA (DK 19).

MporpamHi pesynbTat HaBYaHHA
AHanisyBaTl, aprymeHTyBaTW, MPUAMATU pilleHHA NpU Po3B’A3aHHI chneujanizoBaHMX 3a4ady Ta MNPaAKTUYHUX

npobsem TeNeKoOMyHiKalilh Ta pagioTexHiKKM, AKi XapaKTepusyoTbCs KOMMIEKCHICTIO Ta HEMOBHOK BU3HAYEHICTIO
ymos (MPH 01).

HaBWuKK ouiHIOBaHHSA, iHTepnpeTaL|ii Ta cuHTe3y iHpopmalii i aaHux (MPH 05).

3actocyBaHHA dyHAAMEHTANbHUX | NPUKNAAHUX HayK ANA aHanisy Ta po3pobKm npouecis, WO BiadyBaloTbCA B
TeNeKOMYHIKaLiliHMX Ta pagioTexHiuHux cuctemax (MPH 13).

byaysatn mopeni PpyHKUiOHYBaHHA pajioHaBsirauinHmx i paaionokauinHux cuctem B ymoBax 3aBag, pPo3pobnatu
anropuTMM ONTUMANBbHOTO BMAB/AEHHSA, PO3PI3HEHHS, OLIHKM HEeBigOMMX MapameTpiB i ¢inbTpauii curHanis B
pafioTeXHIYHMX cUCTemMax Pi3HOro GYHKLIIOHaIbHOrO NPM3HaYeHHA B yMoBax 3aBag. JocnigxKysatn epeKTUBHICTb
OTPUMAHUX aNITOPUTMIB ONTMMANIbHOIO BMUAB/IEHHS, PO3PI3HEHHA, OLHKM HeBigoMuX napameTpis i ¢inbrpauii
CUTHanNiB WAAXOM CTaTUCTUYHOro moaentosaHHA. (MPH 27).

2. MpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/10rUHIA CXemi HaBYaHHA 3a
BiANOBiIQHOIO OCBITHLOIO NPOrpamoto)

MpepekKBiauTn: HaByasnbHa AucumniiHa «CTaTUCTUMYHA Teopid pafdioTexHidyHux cuctem. YacTuHa 2.
OnTnmanbHe 06pobaeHHs curHaniB» 6a3yeTbca Ha 3HAHHAX 3 TAKUX AUCUMNAIH: “Bulia maTemaTuKa”, “CurHanu Ta
npouecu B pagioTexHuui" “OcHoBu Teopii Kin”, ,,CTaTUCTUYHA Teopia pagioTexHiyHux cuctem. YactuHa 1. Teopin
MMOBIpHOCTEN B pagioTexHili”.

MocTpeksisntn: [ucumnniHa € OCHOBOW AN BMBYEHHA BCIX HACTYMHUX CheuialibHUX AUCUMMAIH, B AKMX
po3rnaaaoTbes Npouecy Npuiiomy i 06po6KM CUrHaniB B CydacHMUX padioTeXHIYHMX KOMMN' IOTePU30BaHMNX CUCTEMAX
pi3HOrO NPU3HaYEHHS.

3. 3MmicT HaBYaNbHOI AUCUUNNIHU

Po3pin 1. OcHoBM Teopii BUNagKOBUX NPOLLECIB.

Tema 1. 3akoHM PO3MOALTY HMOBIPHOCTEH, MOMEHTHI 1 KOpesLiiHi (yHKIII BUTIaJIKOBUX MPOIECIB.
Tema 2. CriekTpasbHa MUIbHICTh MOTYXHOCTI €ProANYHOTO BUITaJKOBOTO MPOILIECY.

Tema 3.MayciBCbKMI Ta MapKiBCbKi BUNaAKOBi NpoLecu.

Tema 4. BruiB BUINIaIKOBUX MPOIECIB HA JiHIAHI cucTeMu. [IOHATTS npo KBa3irapMOHIMHUIN BUITaJKOBHMA
nporiec.

Tema 5. CtaTucTHUHI XapaKTEPUCTHUKU CUTHAJIB 3 aMIUTITYAHOIO MOAYJIALIEIO 1 OCHOBHUMH BHIAMHU
MaHIITyJISIIT.

Po3pin 2. OcHOBMU Teopii CUHTE3Y ONTUMA/IbHUX PAAIOTEXHIUHUX CUCTEM.

Tema 6. ArtoctepiopHa IiIBHICTE HIMOBIPHOCTI 1 (DYHKIIiSI TPaBAONOAIOHOCTI IEpEAaHOTO MOBI1TOMICHHS.
Tema 7. Kopensuiiiauii npuiioM curHanmis.

Tema 8. Y3romkeHa QiibTpallis CUTHAIB.

Po3gin 3. MeToau onTMManbHOro BUABNEHHA Ta PO3Pi3HEHHA CUrHaniB.
Tema 9. baifeciBcbkuil KpUTEpiii ONTUMAIEHOTO BUSIBJICHHS CUTHAIIB.

Tema 10. Kputepii BUSIBICHHS CUTHAIIB.



Tema 11. OnTuMalnibHe pO3pi3HEHHS IBINKOBUX CUTHAIIB.

Po3pin 4. OnTmanbHa OLiHIOBAaHHA NapameTpiB CUrHaniB.
Tema 12. OnTumanbHe OI[IHIOBaHHS CHEPreTUYHUX MapaMeTpiB CUTHAIIB.
Tema 13. OniTuManbpHe OIIHIOBaHHS HEEHEPreTHYHHX MapaMeTpiB CUTHATIIB.

Po3pin 5. Metoau ontumanbHoi pinbTpadii curHanis.
Tema 14. OnTMManbHa (PiTBTpAIlisl CKa/lSIPHOTO MOBiJOMJIEHHS B IUCKPETHOMY Yaci.
Tema 15. OntumarnpHa JiHiiHA (iAbTpalist BEKTOPHOTO MOBIIOMIICHHS B JUCKPETHOMY Yaci.

4. HasuyanbHi matepianu Ta pecypcum
Jlimepamypa 6a3os8a:

1. Hyk C.A. TexHonorii onTumanbHoro o6pobneHHa curHanis. Kypc nekuin. / C.A. yk. EnekTpoHHe
MepeXHe  HaB4yasjbHe BUOAHHA. Kuis: Kl im. Iropa  Cikopcbkoro  2023.  -260c.
https://ela.kpi.ua/handle/123456789/57037

2. MpokoneHKko |.I. MeTtoau i 3acobn 0bpobKu curHanis. OUiHIOBAHHA, BUABNEHHA, dinbTpauin.
Miapy4Huk / I.T. NpokoneHko. — K.: HAY, 2003.-200c. https://zavantag.com/docs/1157/index-3316.html
3. Hyk C.A., BuwHeswnin C.B. TexHonorii onTumanbHoro obpobaeHHs curHanis. JlabopatopHui
npaktukym / C.A. }ykK, C.B. BUwIHeBNA. ENEKTPOHHE MepeXkHe HaBYanbHe BuAaHHA. Kuis: KMl im.
Irops Cikopcbkoro 2022.-116c. https://ela.kpi.ua/handle/123456789/48646

Jlimepamypa dodamkosa:

1. AHgpees M.B. Komn'totepHi metoay o06pobkn curHanis. KoHcnekT nekuin. Ludposui
Aeno3unTapin OHY im. O.loHyapa, 2017. - Pexum aocryny:
http://repository.dnu.dp.ua:1100/?page=inner material&id=8146

2. bpatuenko T. [., Mepenurin b. B., baH3ak O. B., Kazakosa H. ®., lpurop’es 4. B. MeTtogn Ta
3acobn 06pobKkn curHanie. HasuyanbHMn nocibHMK. — Opeca: Tunorpadia-sMAaBHULTBO «IAYTOHY,
2014.-452 c. https://osatrg.edu.ua/wp-content/uploads/2016/05/Navchalniy-posibnikMZOS.pdf

3. Bacunbes B. M. Teopia imoBipHOCTeN B pagioTexHiuli: niapyy4Huk / B. M. Bacunbes, C. A. Xyk. —
Kuis: KMl im. Iropa CikopcbKoro, 2022. — 368 c. https://ela.kpi.ua/handle/123456789/56854
4, OnTuMmi3aLia NPOEKTYBaHHA pafioTexHidyHMx cuctem [TeKcT]: meTon. BKasiBKM A0 BUKOHAHHSA

KypcoBoi pobotn 3 gucumnainm «OnTMMmisauia NPOEKTyBaHHA PAAIOTEXHIYHMX CUCTEM» OANA CTyA.
pagioTexHiyHoro ¢-Ty / Yknag.: C.A. XMyk - K.: HTYY "KNI", 2012. - 26 c.

5. MATLAB and Simulink for Signal Processing [EnekTpoHHWI® pecypc]. — Pexum poctyny:
https://www.mathworks.com/solutions/signal-processing.html

HaByanbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLMNNIHK (OCBITHDOrO KOMNOHEHTA)
(6 cemectp)

NeKuiHi 3aHATTA
Po3pin 1. OcHoBM Teopii BUNaaKOBUX NPOLLECIB.

Tema 1. 3ak0OHM po3noginy MmoBipHOCTeil, MOMEHTHI | KopenauiliHi dyHKUii BUNagKoBUx npouecis.
MpegmeT i 3micT AnCUMNAiHM. 3aKOHU PO3NOAiNYy MMOBIPHOCTEM BMNALKOBOro npouecy. BnactmsocTi
H6araTomipHOi WinbHOCTI MMOBIpHOCTI. MOMEeHTHI i KopenAuinHi ¢GyHKLUIT BMNAaAKOBOro Mpouecy.
Bnactueocti  KopenAuivHoi  GyHKUii BuMnagkosoro npouecy. Ilapamerpu YacoBOro oOcepeIHEHHS
eproAMyHUX MporeciB. BiactuBocTi KopensauiitHoi (yHKIIi cTalioHapHOTO MPOIIeCy.


https://ela.kpi.ua/handle/123456789/57037
http://repository.dnu.dp.ua:1100/?page=inner_material&id=8146
https://osatrq.edu.ua/wp-content/uploads/2016/05/Navchalniy-posibnikMZOS.pdf
https://osatrq.edu.ua/wp-content/uploads/2016/05/Navchalniy-posibnikMZOS.pdf
https://ela.kpi.ua/handle/123456789/56854
https://www.mathworks.com/solutions/signal-processing.html

Nitepatypa: [1,2]

3ae0aHHsA 0na CPC. CtauioHapHi i HecTauioHapHi Bunaakosi npouecu. Tema 2. CneKTpanbHa WiNbHICTb
NOTYXXHOCTi eprogM4YHOro BUNaaKoBOro npouecy.

BusnavenHs 1 Gpi3u4HUN 3MICT CHIEKTPAIbHOT IIUTBHOCTI MOTYKHOCTI €proAMYHOr0 BUMAIKOBOTO
nporecy. Teopema Binepa-XiHunHa. .3B'SI30K MiX CIIEKTPAIBHOIO MIUTHHICTIO 1 KOPEISLIHHOO

¢yHkuiero. BnactuBocTi cekTpanbHOi miinbHOCTI. EpekTBHA muprHa CrieKTpa Ta iHTepBall KOpeIsLii.

Nitepatypa: [1,2]

3as0aHHA 0na CPC. binwii mrym i iioro BiactuBocTi.Tema 3. FayciBCcbKKUiA Ta MapKiBCbKi BUNagKoBi
npouecw.

bararoBumipHuiil rayciBChbKU BUITAIKOBHI MPOIEC Ta HOTO BIACTUBOCTI. MapKiBCbKH BUIAAKOBI

npoliecu Ta ix kiacudikais. MapkiBcbKa MOCIiOBHICTH Ta 11 BiracTuBOCTI. LI{iapHICTH IMOBIPHOCTI

Nepexoay 1 MaTeMaTuYHa MOJIENb T'ayCiBChbKOI MapKiBCHKOI MOCIiTOBHOCTI.

Nitepatypa: [1,2]
3as0aHHA 0na CPC. NaHutorn MapKosa Ta ix BNaCTUBOCTI.

Tema 4. BrnuinB BUNIAIKOBHX Npo1eciB Ha JIiHilHI cucTemu. [IoHATTS Mpo KBasirapMoHikHWiA
BMNagKoBuUiA npouec.

[lepeTBOpeHHST MaTeMaTHYHOTO OYIKYBaHHS 1 KOpesmiiHOi (yHKIT BHIIAKOBOTO IPOLECY.

[lepeTBOpEeHHSI CHEKTPalbHOI INIIBHOCTI JIIHIWHUM JIAHIIOTOM B CTalliOHapHOMY pexuMi. Posmopminu

OrMHAa04o1i 1 (ha3u KBazirapMoHiiHOTO mporecy. 3akoH Pernes.

Nitepatypa: [1]
3ae0aHHA 0na CPC. [ludepeHuiroBaHHs 1 IHTErpyBaHHS BUMIAJIKOBUX MPOIIECIB.

Tema 5. CTAaTHCTHYHI XapPAKTePUCTHKH CUTHAJIIB 3 aMILIITYIHOK MOIYJISILI€I0 i 0CHOBHHUMH
BHIAMM MaHiMyJISIIII.

Curnanu 3 aHayiorooro Moayusuietro. Kopemsuilina (yHKISI CHTHANIB 3 aMIUTITYJHOIO MOIYJIALIELO.
CrnekTpaibHa HIUIBHICT MOTY)KHOCTI CUTHANIB 3 aMIUTITYIHOI0 MOAyJsmieto. CUrHAIM 3 JIUCKPETHOIO
monynsiero. KopensmiiiHa (QyHKIiS 1 CeKTpaibHa MIUIBHICTD MOTY>KHOCTI CUTHAMIB 3 aMILTITYAHOIO 1
YaCTOTHOIO MAHIMYJISIIIEIO.

NitepaTtypa: [1,3]
3aedaHHA 014 CPC. OcobnnBoCTi curHanis 3 KytoBoto moaynauieto. Kopemsimiiita GyHKIis 1 cEeKTpaibHa
IIUTBHICTD MOTYKHOCTI CUTHAJIIB 3 ()a30BOI0 MAHIMYJIALIETO.

Po3pin 2. OcHOBMU Teopii CUHTE3Y ONTUMAIbHUX PAAIOTEXHIYHUX CUCTEM.

Tema 6. AmnocrepiopHa mJIBHICTL HMOBipHOCTI i (QYHKIisE NpaBIONMOAIOHOCTI meperaHOro
MOBiIOMJ/ICHHS.

3agadi ONTUMAIBHOTO OOPOOJICHHS CUTHAMIB. ATIOCTepiopHA IIIIBHICTE HMOBIPHOCTI MOBI1IOMIICHHS, 110

nepeaaeTbest. @yHKIIS MPaBIONOIIOHOCTI B rayCiBChKOMY KaHalli.

Nitepatypa: [1,2]

3aedaHHA 0514 CPC. AniocTepiopHa IIUIbHICTh KMOBIPHOCTI HEB1IOMOI 3aTPUMKH CUTHAITY.

Tema 7. KopeasiniiHuii NpuUiioM CUTHAJIB.

Kopemsuiiiauit interpan. CTpykTypHa cxema KopessmiiHoro npuiiMada. CUrHaiabpHa 1 mrymMoBa (yHKIIT
Ta iX BIacTUBOCTI. BinHOWIEHHS cUTHaN/3aBaja.

Nitepatypa: [1,2,3]

3as0aHHA 0na CPC. CurHanbHi GyHKLT NPAMOKYTHUX iMMYNbCIB 3 BHYTPIIIHBO IMITYJIBCHOIO MOIYJISIIETO.



Tema 8. Y3romkena Qinbrpanisa curaaiis.

IMmynbcHa XapakTepHcTHKa Y3roJukeHoro ¢inpTpy. CurHambHa (YHKIIS Y3ro/pKeHOro (iabTpy.
[lepenatouna XapakTepUCTHKa Y3TOJUKEHOro ¢inbTpy. BigHOIIEHHS CcuTHai/3aBajia Ha BHUXOI1
Y3TO/IKEHOTO PUIbTPY.

Nitepatypa: [1,2,3]
3ae0aHHA 0514 CPC. IMITyIbCHI XapaKTEPUCTUKH 1 CTPYKTYPHI CXeMH (PUTBTPIB, Y3TOJKEHUX 3

NPSAMOKYTHUMH IMITyJIbCAMH 3 BHYTPIIIHBO IMITYJIECHOIO MOYJISIII€IO.
Po3gin 3. MeToan oNTMManbHOrO BUAB/NIEHHA Ta PO3PiSHEHHA CUTHANIB.

Tema 9. baiieciBCbKHii KPUTePill ONTHMAJBLHOIO0 BUSIBJICHHS CHTHAJIB.

[ToctranoBKa 3a/1a4i ONTUMANBHOTO BUABIEHHS cUrHAMIB. ['pad npuitHaTTs pimieHs. OAHOKPOKOBA 3a/1a4a
npuiHATTA pimens. Cepennii pusuk. baleciBCbKUI KpUTEpid ONTUMAIBHOTO BHSIBIEHHS CHTHAIIB.
OntumanbHe 6alieciBChbKe BHpiIIaIbHE MPaBUiIo. BigHomeHHs npaBronoaioHoCTi.

Nitepatypa: [1,2]
3aedaHHA 0514 CPC. BinHoLeHH PaBIONOII0HOCTI PH MPUHOMI CUTHAJIIB B TUCKPETHOMY Yaci.

Tema 10. Kputepii BUsIBJIEHHSI CUTHAJTIB.

BigHomenHs: mpaBaonoiOHOCTI MpU NpUHOMI CHUTHANIIB B HemepepBHOMY yaci. JIOCTaTHS CTaTHUCTHKA.
CTpyKTypa ONTHUMAaJIBHOTO BUSABIIOBAaYa HA OCHOBI KOpEJSILiHHOrO mpuiiMada. OnTuMalibHe BUSIBIICHHS 3a
KPUTEPIsIMH  17IealIbHOTO  CIlocTepiraya, MakKcHManbHOI mpasromnoaiOHocTi Ta Helimana-ITupcona.
BusiBneHHs MOBHICTIO BiZIOMOTO CUTHAIY 3a kputepiem Helimana-ITupcona.

Nitepatypa: [1,2,3]
3ae0aHHA 0514 CPC. BusiBICHHS CUTHAITY 3 BUIIAJKOBOIO HayalbHOIO (pa3oro. Cxema KBaapaTypHOl
00poOKH.

Tema 11. OnTMaJbHe PO3pi3HEHHs ABIHKOBHX CUTHAJIB.

[ToctaHoBKa 3amayi ONTUMAJILHOTO PO3pPI3HEHHS CUTHANIB. ONTUMaNbHUN TPUCTPIH PO3pIZHEHHS
nBiiikoBUX curHaiiB. OyHKIIOHYBaHHS IPUCTPOIO JJIsl CHTHAJIB 3 aMILUTITYJHOIO, YaCTOTHOIO Ta (pa30BOIO
MaHimysniero. [IMOBIpHICTD NMOMHJIKM TNPH PO3PI3HEHHI CHUTHANIB 3 aMIUTITYJHOI, YacTOTHOIO Ta
(ha30BOI0 MaHIMyJIALIETO.

Nitepatypa: [1,2,3]
3aedaHHA 0na CPC. Po3pi3HeHHsI M 1eTepMiHOBaHUX CUTHAIIB.

Po3pin 4. MeTtoan oNTUMANbHOIO OLLIHIOBAaHHA NAapameTpiB CUrHaniB.
Tema 12. OnTuMaJIbHe OLIHIOBAHHS €HePreTMYHHMX NMapaMeTpiB CUTHAJIB.

[TocTaHoBKa 3aa4i ONITUMAJILHOTO OLIIHIOBAHHS MapaMeTpiB curHaiiB. Kpurepii ontumansHOTO
OLIIHIOBAaHHS MapaMeTpiB curHajiiB. OLUiHIOBaHHS EHEPreTUYHUX MMapaMeTpiB CUrHaNiB. ONTHMaIbHUN
MPUCTPIN OLIHIOBAHHS aMIUTITYAM pafiocUTrHaIy. TOYHICTD OLIIHKH aMIUTITY U paJiOCUTHAITY.

Nitepatypa: [1,2]
3a80aHHsA 0na CPC. TOYHICTb OLHIOBAaHHA aMNAITYAN NPAMOKYTHOIO PaAioimnynbey.

Tema 13. OnTuMaJIbHe OLIHIOBAHHSI HeeHEPreTHYHHUX MapaMeTpiB CUTHAJIB.

OntumanbHuil OaraToKkaHaJIbHUNA NPUCTPIN OLIHKK HEEHEPreTUYHHX MapaMeTpiB curHaiis. [loTeHuiiina
TOYHICTh OIIIHKH HECHEPTeTUYHUX MapaMeTpiB curHaiis. [loTeHIiiiHa TOYHICTh OLIHKK HEB1IOMOT
YacTOTH PaJiOCUTHATY.



NitepaTtypa: [1,2,3]
3ae0aHHA 0514 CPC. ONTUMaNbHUI NPUCTPIN OLIIHIOBAHHS HEB1IOMOI TOYAaTKOBOI (ha3u paaioiMITyIIbCy.
[TorentiiiHa TOYHICTH OLIHKK HEB1IOMOI OYATKOBOI (pa3u paaioiMITyIIbCy.

Po3pin 5. Metoau ontumanbHoi pinbTpadii curHanis.

Tema 14. OnTumanbHa ¢pinbTpaLia CKaNAPHOro NOBiAOMJIEHHS B AUCKPETHOMY Yaci.

[TocranoBka 3a1aui ontuManbHOi (inbTpalii curnaiiB. CUHTE3 alrOpUTMy OOYHCICHHS allOCTePiOPHOT
MIUTBHOCTI HMOBIPHOCTI IOBITOMJICHHS B AUCKpeTHOMY 4aci. JIiHiitHa (iapTpamis cKaJIsipHOTO MpoIiecy B
nuckpeTHoMy Yaci. Ckansipauit muckpernuit pinbtp Kanmana.

Nitepatypa: [1,2]
3aedaHHA 0na CPC. Kputepii onTuMaibHOT GLIbTpaLlii CUTHAIIB.

Tema 15. OnTMmanbHa niHikHa pinbTpauisa BEKTOPHOro NOBiAOMJ/IEHHA B AUCKPETHOMY Yaci.
bararoBumipnuii ¢pinsTp Kanmana B quckperHomy vaci. BiactusocTti ¢inbTpa Kanmana. Bukopucranus
¢ineTpy Kanmmana pans  owiHIOBaHHS MapaMeTpiB  pyxy muted. OnTuMaibHE KOMIUJIEKCYBaHHS
BUMIipIOBayiB.

Nitepatypa: [1,2,3]
3aedaHHA 0na CPC. OcobnusocTi GpinbTpy Kanmana B HenmepepBHOMY yaci.

IpakTu4Hi 3aHATTA

Po3nmin 1. Ilpaktuune 3aHsATTa 1. PO3paxyHOK XapaKTepHCTUK TrayCiBCBKMX 1 MapKiBChbKHX IPOIIECIB.
Po3nin 1. Ilpaktuune 3ausATTS 2. Po3paxyHOK KOpenmsLidHMX (QYHKLIH 1 CHEKTpadbHUX LIUIBHOCTEH
MOTYKHOCTI BUTIAJIKOBUX MIPOIIECIB.

Po3nin 1. [Ipaktuune 3ausaTTs 3. Po3paxyHOK XapaKTepUCTUK CUTHANIB 3 aMILTITYAHOIO, YaCTOTHOIO Ta
(ha30BOI0 MaHIMMyJIALIETO.

Po3min 2. Ilpaktuune 3aHATTS 4. Po3paxyHOK XapakTepUCTHK KOpEJALIHHOro mpuiiMada Ta
Y3TOKEHOTO (DiTIbTpY.

Po3nin 3. Ilpaktuyne 3aHATTs 5. PO3paxyHOK 3aBaoCTIHKOCTI IPU ONTUMAIbHOMY BUSBJICHHI CUTHAIIB.
Po3min 3. Ilpaktuyne 3ausATTs 6. Po3paxyHOK 3aBajoCTIHKOCTI HpHU ONTHUMAIBHOMY pPO3pi3HEHHI
CUTHAJIB.

Po3nin 4. Ilpaktuune 3aHATTS 7. PO3paxyHOK TOYHOCHHMX XapaKTEPUCTHUK OLIIHIOBAaHHS IapameTpiB
CHUTHAJIIB.

Po3min 5. Ilpaktnune 3anHaATTs 8. PO3paxyHOK TOYHOCHHMX XapakTepuUCTHK QineTpy Kanmana B
JTUCKPETHOMY Yaci.

NabopaTopHi 3aHATTA

Po3gin 1. NabopatopHa pobota 1. EKcnepumeHTanbHe AOCAIAMKEHHA CTAaTUCTUUYHUX XaPaKTEPUCTUK
CUTHaNIB 3 AUCKPETHOK MOAYNALIED.

Po3gin 1. NabopaTopHa poboTa 2. AHani3 MapKOBCbKUX MoAe/el rayCiBCbKUX BUNaAKOBMX NPOLECIB.
Po3zgin 2. NabopaTtopHa poboTa 3. JocniakeHHa KopenauinHoro npuitmaya i yarogrkeHoro ¢inbTpy.
Po3zgin 3. NabopaTopHa poboTa 4. JocniaKeHHA XapaKTepMUCTUK ONTUMAsIbHOrO MPUCTPOID BUABNEHHS.
Po3gin 3. NabopatopHa poboTa 5. JocniaKeHHA XapaKTePUCTUK ONTUMA/IbHUX PO3Pi3HIOBAYIB CUTHANIB.
Po3gin 4. NabopatopHa poboTa 6. [ocChnifKeHHA XapaKTepPUCTUK ONTUMAJIbHOTO BMMIpHOBaYa
napameTpis cUrHany.



Po3gin 5. NabopatopHa poboTa 7. focniaKkeHHs xapaktepuctmk Gpinbtpy KaamaHa B AUCKPETHOMY Yaci

6. CamocrTiiiHa poboTa cTygeHTa/acnipaHTa

. Kinbkictb
Hasgsa Temu, WO BUHOCUTLCA Ha CaMOCTiMHEe ONpaLLloBaHHA
rogmH CPC
1 CrauioHapHi i HecTauioHapHi BMUNAaAKOBI npouecu. 3
2 | bianvi wym i Moro BNacTMBOCTI.
3 | NaHutorn MapkoBa Ta iX BNacTUBOCTI. 4
4 | AndepeHuitoBaHHA i iHTErpyBaHHA BUNAAKOBMX NPOLLECIB. 4
5 | OcobnuBocTi curHanis 3 KytoBow moaynsauieto. KopenauiiHa ¢yHKLiA i 4
CNeKTpanbHa WiNbHICTb NOTYXKHOCTI CUrHaNiB 3 pa30BoOIO MaHinyaaALi€eto.
AnocTtepiopHa WiNbHICTb MMOBIPHOCTI HEBIAOMOI 3aTPUMKM CUTHANY.
7 | CurHanbHi  PYHKUIT NPAMOKYTHMX iMNYyAbCiB 3  BHYTPIWHBO  iMMNYNbCHOO
moAaynauieto.
8 IMNYNbCHI  XapaKTEPUCTUKU | CTPYKTYpPHI cxemun O inbTpiB, Yy3roaKeHux 3 3
NPAMOKYTHUMM iIMNYNbCaMN 3 BHYTPILWHBbO iMAYNbCHOO MOAYNALLELD.
9 BigHoweHHA npaBaonoaibHOCTIi Npn NPUNOMI CUrHaNIB B AUCKPETHOMY Yaci. 4
10 | BuaBneHHA curHany 3 BMMNAAKOBOK HAyasbHOW ¢a3oto. Cxema KBagpaTypHoOi 4
06p0o6KM.
11 | Po3pi3sHeHHA M geTepMiHOBaHUX CUTHANIB. 4
12 | TouHicTb OUiHIOBAHHA aMNNITYAN NPAMOKYTHOIO paioimnysibCey. 4
13 | ONTMMaNbHMA NPUCTPIN OLHIOBAHHA HEBIAOMOI NOYaTKOBOI pa3n pagiocurHany. 4
MoTeHuiiHa TOYHICTb OLLIHKM HEBIAOMOI NOYaTKOBOI ¢asu pagdiocurHany.
14 | Kpurtepii ontumansHOi (inabTpamii CUrHaMIB. 4
15 | OcobmuBocTi ¢inbTpy KasimaHa B HenepepBHOMY Yaci. 4
19 | MNigroToBKa A0 MOAYNbHOT KOHTPO/IbHOI POBOTH. 4
20 | MigroToBKa 40 eK3aMeHy. 30
Bcboro 90

MoniTUKa Ta KOHTPO/Ib

7. MoniTMKa HaBYaNbHOI AUCUUNIHU (OCBITHBOrO KOMMNOHEHTA)

PekomeHOo0B8aHi MemoOu HABYAHHA: BUBYEHHA OCHOBHOI Ta AOMOMIXKHOI NiTepaTypu 3a TeMaTUMKO
NeKUii, BUKOHaHHA nabopaTopHux pobit. CTyaeHTy PeKoOMeHAYETbCA BeCTU AOKNALHWUM KOHCMEKT
NeKUin. BaxknMBMM acneKTom AKICHOrO 3aCBOEHHA MaTepiany, BiAnNpaLloBaHHA METOAiIB Ta aAropuTMIB
BMpILLEHHA OCHOBHMX 3aBAaHb AWUCUMNAIHM € CamOCTiiHa poboTa. BoHa MICTUTb YMTAHHA NiTepaTypu,
ornag, niTepatypu 3a Temoro, NiAroToBKY A0 3aHATb, KOHTPOJbHUX 3ax0AiB, 3aniky Ta icnuty. MeToto
nabopatopHMX pob6iT €: NOrMMbNEHHA | 3aKpPiNAeHHA TEOPETUYHUX 3HAHb, HABYTTA HAaBUKIB MOAENOBaHHA
3 BWKOPUCTAHHAM OOYMCNIOBANbHOI TEXHIKM, HabyTTA HaBWKIB OLIHKM [AOCTOBIPHOCTI OTPMMAHMUX
pe3ynbTaTiB Ta 0popMIeHHA AOKYMeHTIB. [IporpamHe 3abe3neyeHHA peanisoBaHe B 064MCNOBaNIbHOMY
cepenoBuLL ANA HAYKOBUX i iHXeHepHUX po3paxyHkis Matlab.

MNpaesuna eideidysaHHA 3aHAM®b. BiaBiayBaHHA NeKUild, 1abopaTOPHUX 3aHATb, @ TAKOXK BiACYTHICTb Ha
HUX, He OLUiHIETbCA. OgHaK, CTyaeHTamM pPeKOMeHAYETbCA BiABiAYBaTWM 3aHATTA, OCKIIbKM Ha HUX
BMKNA4AETbCA TEOPETUYHUI MaTepian Ta pPO3BMBAKOTLCA HABMYKM, HEOOXigHi ANnA  BMKOHAHHA
CEMECTPOBUX KOHTPONbHUX 3axoaiB. CMCTeMa OUiHIOBAaHHA OpPIEHTOBAHA HA OTPMMaHHA 6anis 3a



CBOEYACHICTb BMKOHAHHA CTyAeHTamu nabopatopHux pobiT, a TaKOXK BWMKOHAHHA 3aBAaHb, AKi 34aTHI
PO3BUMHYTU MPAKTUYHI YMIHHA Ta HABUYKMU.

Ha nekuii 3abopoHeHO BiABONIKATM BUKNAZAYA Bif, BUKNAAAHHA MaTepiany, yCi NUTaHHA, YTOYHEHHA Ta
iH. CTYyAeHTW 3a4at0Th B KiHLi NeKuii y BiaBeAeHUI Ans LbOoro yac.

lpu3sHayeHHA 3a0xo4Yye8anbHUX ma wmpagHux 6asis. 3ao0xouyBasbHi 6ann BUCTABAAOTLCA 3a: aKTUBHY
Yy4YacCTb Ha NeKuiax Ta NabopaTOpHMX 3aHATTAX, y4acTb Y KOHKypcax pobiT, nigrotoBky Ta nybnikauito
HayKOBWX CTaTeW i Te3nCiB AONOBIAEN Ha HAayKOBUX KOHpEpeHLiaX, y4acTb B HAYKOBO-A0CNiIgHI pobOTi
Ha Temy, WO BignoBigae Temam gmcumnnniHun. KinbKicTb 3aoxovyBaHux 6aniB He binble 10;

WrpadHi 6ann mMoXKyTb BUCTAaBAATUCA 3a: HEBMKOHAHHA abo HeBYaCHe BMKOHAHHA 3aBAaHb. KinbKicTb
wrpadHmx 6anis He 6inbwe 10.

AKkademiyHa dobpoyecHicmeo MoniTMKa Ta NPUHUMNIN aKageMidyHOoi A06poUYeCcHOCTI BU3HaAYeHi y po3aini 3
Kogekcy yecTti HauioHanbHOro texHiyHoro yHisepcuteTy YKpaiHM «KWIBCbKUIM NONITEXHIYHUWA IHCTUTYT
imeHi Iropsa Cikopcbkoro». JeTtanbHiwe: https://kpi.ua/code.

Hopmu emuyHoi noeediHKu Hopmn eTUYHOI NOBEAIHKM CTYAEHTIB i NPaLiBHUKIB BU3HAYeHi y po3aini 2
Kogekcy yecti HauioHanbHOro texHiyHoro yHisepcuteTy YKpaiHM «KWUIBCbKUIM NONITEXHIYHUWA IHCTUTYT
imeHi Iropa Cikopcbkoro». JetanbHiwe: https://kpi.ua/code.

HaesuaHHa iHO3emMHOKO Mmoot HaB4yanbHa AucumniiHa «CratMcTMYHa Teopis pPadioTeXHIYHMX cucTem.
YacTuHa 2. OnTumanbHe 06pobaeHHs curHanis» nepenbayvac il BUBYEHHA HA YKPAIHCbKUIA MOBI. Y npoueci
BUKNAAAHHA HaBYaNnbHOI AMCUMUNAIHM BUKOPUCTOBYIOTbCA MaTepiaan Ta AXKepena YKPAIHCbKOKW Ta

AHriIMCbKOKO MOBaMMU.

8. BuAM KOHTPO/IO Ta PEUTUHIrOBa CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)
Buau KoHTponto

MomoyHuli KOHMPOAL: 3AINCHIOETLCA LWNAXOM OMNUTYBAaHHA Ha NabopaTOpPHUX 3aHATTAX Ta MNpU
BMKOHaHHIi MKP.

KaneHOapHuii KOHMpoab: nNpoBaguTbCA ABiY4i Ha CeMecTp AK MOHITOPUMHI MOTOYHOrO CTaHy
BMKOHAHHA BUMOT cunabycy.
Cemecmpoguii KOHMPOb: EK3AMEH.

PelTtnHroBa cuctema ouiHIOBaHHA pe3y/bTaTiB HaBYaHHA.

1.PEATUHT CTyAEeHTa 3 KPeAUTHOro MoAyAA PO3PaxoBYETbCs BMxoaAaumM i3 100-6anbHOI WKanum, 3 HUX
60 6aniB cknagae ctapToBa WkKana. CTapToBUIN PEUTUHT (NPOTArOM CeMecTpy) CKNaaaEeTbea 3 b6anis, Wo
CTYZEHT OTPUMYE 3a:

— EeKCNpec-KOHTPOJIb 3 MPAaKTUYHUX 3aHAT;

BMKOHAHHSA i 3aX1CT NabopaTopHUX pobiT;

BMKOHAHHA MOAYNbHOT KOHTPOIbHOT pob6oTn (MKP);
2. KpuTepii HapaxyBaHHs H6ani..

2.1. EKcnopec-KOHTPO/b 3 NPAaKTUYHUX 3aHATb:

- NOBHa Bignosiab - 4 6anu;

- NOBHa BigNOBiAb 3 HEICTOTHUMM NOMMUAKaMU - 3 Banu;
- BiANoBiAb 3 iCTOTHMMM NomuaKamu -1 ban;

- Henpaswu/bHa Bianosigb - 0 banis.


https://kpi.ua/code
https://kpi.ua/code

2

.2. CTyAeHT He A0NYCKAETbCS A0 3aXMCTY, AKLLO 3BiT He odopmaeHuit BignosigHo Ao Bumor. Mpu

3aXUCTi 3a KOXKHY NabopaTopHy poboTy HapaxoBytoTbcA Hanu:

2

3

«BiAMIHHO» — NoBHa BianoBiab (He meHwe 90% noTpibHOT iHbopmauii) — 5 banis;

«nobpe» — AOCTaTHLO MOBHa Bignosiab (He meHwe 75% noTpibHOI iHPpopmaLii) abo noBHa
BiANOBIAb 3 HE3HAYHUMM HETOYHOCTAMU — 4 BaniB;

«3340BiNIbHO» — HENOBHA BiANOBiAb (He MmeHLwe 60% noTpibHoI iHbopMaLii) Ta He3HAYHI NOMUAKK — 3
6anu;

«He3aa0BiNbHO» — BiANOBIAb He BiANOBiAaE BMMOram A0 «3a40BifibHO» — 0 banis.

.3. MoaynbHa KOHTpPO/IbHA poboTa ouiHo€eTbCA i3 10 6anis:
«BIAMIHHO» — MpPaBWAbHO | MOBHICTIO BMKOHAHI BCi 3aBAaHHA (He MeHwe 90% noTpibHOI
iHpopmauii) — 9-10 banis;
«006pe» —4aCTKOBO BUKOHaHI 3aBAaHHA (He meHwe 75% noTtpibHoi iHpopmalii) — 6-8 banis;
«3a[l0BiIbHO» — 3aBAAHHA KOHTPO/NbHOI POBOTM BMKOHaHI i3 nomuakamu (He MmeHwe 60%
noTpibHoi iHpopmaLii) — 3-5 b6anis;
«He3aA0BiNbHO» — 3aBAAHHA He BMKOHaHI abo mictatb rpybi nomunku, MKP He 3apaxoBaHo — O
6anis.

. KaneHpapHa npomirkHa aTecTauif CTyAeHTiB NPOBOAMTLCA 33 3HAYEHHAM MOTOYHOrO PEUTUHTY

CTyAEeHTa Ha 4ac aTecTauii. AKWO 3HAYeHHSs UbOro penTuHry He meHwe 50 % Big MaKcMManbHO

MOX/IMBOrO Ha Yac aTecTau,ii, CTYyAeHT BBAXKAETbCA aTEeCTOBaHMM. YMOBOI MO3UTUBHOI NepLuloi atecTau,ii

€ OTPUMaHHA He meHwe 8 HaniB. YMOBOIO NO3UTUBHOI APYroi aTtecTauii — OTPUMaHHA He MeHwe 22

bani
4
5

B.
. YMOBOIO J0NYCKY A0 eK3aMeHy € CTapTOBUIN peUTHHT He meHwe 30 banis.

. Ha eK3ameHi cTyaeHTM NMCbMOBO BiANOBIAAOTb Ha NUTAHHA 6ineTy. KoxeH 6inet mictTutb YoTnpm

3anuTaHHA (3aBAaHHA). KoXKHe 3anuTaHHA (3aBAaHHA) ouiHoeTbeA Y 10 6anis 3a TAaKUMU KpUTEPIAMM:

«BiAMiIHHO», NOBHa BignoBiAb, He MeHwe 90% noTpibHOI iHPpopMmauii (NnoBHe, Besanomunkose
pO3B’A3yBaHHSA 3aBAaHHA) — 9-10 6anis;

«gobpe», AOCTaTHbO MOBHA BiANOBiAb, He MeHwe 75% noTpibHOI iHPopmauii, € He3HauHi
HeTOYHOCTi (NOBHe P03B’A3yBaHHA 3aBAAHHA 3 HE3HAYHMMM HETOYHOCTAMM) — 7-8 Banis;
«3a40BiNbHO», HenoBHa BiANoBiAb, He meHwe 60% noTpibHOI iHbopMmaLii, AeAKi NOMMUAKK
(3aBAa@HHA BUKOHAHE 3 NEBHMMM HedoliKaMn) — 6 6ani.;

«He3aa0BiNbHOY, BiANoOBiAb He BianoBiaae ymoBam A0 «3aa0BinbHO» — 0 6anis.

6. Cyma ctaptoBux 6anis Ta 6aniB Ha eK3ameHi NepeBOANTbLCA A0 €K3aMeHaLiMHOI OLiHKK 3rigHo 3

Tabnuueto:

Tabnuus BiANOBIAHOCTI PENTUHTOBMX BaniB
OLiHKam 3a YHIBEPCUTETCbKOIO LLKANO0

Kinskicms 6anis OuiHka
100-95 BiamiHHO
94-85 Lye pnobpe
84-75 HOobpe
74-65 3a/10BiNbHO
64-60 JocTtaTHbO
MeHwe 60 He3aaoBinbHO
He BMKOHaAHI ymoBM J0NYCKY He ponyueHo




9. [Oopaartkosa iHpopmauis 3 gucumnaiHm (0OCBITHLOro KOMNOHEHTA)

- MOJNIOXKEHHA NPO PEUTMHIOBY CUCTEMY OLIHKWM YCMNIWHOCTI AOBOAMTLCA HA MEPLIOMY 3aHATTI 3
ANCUMNNIHWY;

- nonepeaHs PeMTUHroBa OLUjiHKA R 3 KpeaUTHOro moayna (AMcumnniiHn) 4OBOAMTLCA A0 CTYAEHTIB
Ha OCTaHHbOMY 3aHATTI;

- KafNleHAapHa artecTtauia CTyAeHTiB 3 AUCUMNAIHW MPOBOAUTLCA BUKAAJAYaMM 33 3HAYEHHAM
NOTOYHOrO PEeMTUHIY CTYAEHTa Ha Yac aTecTauii t. AKLLO 3HAYEHHA LUbOro PenTUHry He meHwe 50%
Bi, MakcMmManbHO MoXnuBoro (R:) Ha yac aTecTtauii RD: > 0,5R, CTyAeHT BBa*Ka€TbCA 3a40Bi/IbHO

aTecToBaHMM. B iHWIOMY BMNaAKy — B aTeCTaLiiHil BiAOMOCTI BUCTAaBNAAETbCA «HE 3apaXx0BaHO».

Onuc marepianbHO-TeXHIYHOrO Ta iHpopMmauiiiHOro 3abesneyeHHA AUCLUNIHU

TexHiyHe 3abe3neyeHHA NabopaTOpPHUX 3aHATb Nepeabayae BUKOPWUCTAHHA NepcoHaNbHMx EOM 3
onepauiiHoto cuctemoto ,Windows”. lMporpamHe 3abe3neyeHHA peanizoBaHe B 06YMCAOBaANbHOMY
cepenoBuLL ANA HAYKOBUX i iHXeHepHUX po3paxyHkis Matlab.

Po6ouy nporpamy HaB4YanbHOI gucumnaiHu (cunabyc):

CknapeHo 3asigysay kadeapu PTC, A.T.H., npod. Kyk Cepriii AkoBmY
YxBaneHo Kadpeapoto PTC (npotokon Ne _6/25 Bia _26.06. 2025 p. )

Moroa)keHo MeToaunuyHOO Komicieto pakynbTeTy (Mpotokon Ne _ 06/2025 Bia 26.06.2025 p. )




