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17 - EnekTpoHika, aBToMaTM3aLia Ta eNeKTPoHHI KOMyHiKauii

172 EneKTpoOHHI KOMYHiKaLil Ta pagioTexHika

172b ITP - IHTenekTyanbHi TexHONOri1 pagioeneKTpoHHoT TexHiku (EAEBO
id: 49229)1726 IKP - IHdopMauiriHa Ta KOMyHiKaulifiHa pagioiHxkeHepis
(EAEBO id: 49228)172b PKC - PagioTexHiyHi KOMM'IOTEPM3OBaHi CUCTEMM
(EAEBO id: 49227)172b ITPET+ - IHTenekTyanbHi TexHosorii
paaioeneKTpoHHoT TexHikm (EAEBO id: 57907)172b6 IKPI+ - IHdopMmauiriHa
Ta KoOMyHiKauirHa paaioiHxkeHepia (EAEBO id: 57910)172b PTKC+ -
PapioTtexHiyHi koMn'toTepm3oBaHi cuctemmn (EAEBO id: 57920)

HopmaTmBHa

3aou.

3 Kypc, OCiHHiM ceMecTp

5 kpeg. (Jleky. 8 rog, MNpakT. 6 roa, J1a6. 6 rog, CPC. 130roa )

Ek3ameH

https://schedule.kpi.ua
YKpaiHCbKa

Nleky.: AHTMneHko P. B.,

https://do.ipo.kpi.ua/course/view.php?id=450

Mporpama HaB4Ya/bHOT AUCUMIMJIiIHA

1. OnMc HaBYaZIbHOT AUCUMNIHMU, 1T MeTa, NnpegMeT BUBYAHHA Ta pe3y/ibTaTH HaBYaHHA

MeTolo KpeanTHOro Moayna € GOpMyBaHHA Yy CTYAEHTIiB 34aTHOCTENM:


https://schedule.kpi.ua/
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=7f2033df-5e32-4e25-ae74-cd6f23892955
https://do.ipo.kpi.ua/course/view.php?id=450

¢ AHanizyBaTu AUCKPETHi CMCTEMM Ta X CTPYKTYPHU;
¢ MpoekKTyBaTH NiHiIMHI uMdpoBsi diNbTpH;



* BuM3HayaTM OCHOBHi XapaKTEPUCTMUKMU AUCKPETHUX CUTHANIB;
* BuKopMcTOBYBaTM OCHOBHi METOAM CNEKTPAJ/IbHOrO aHanily AMCKPETHUX CUTHasiB;
* [IpoeKTyBaTH AUCKPETHI CUCTEMMU 3 OOPOBSIEHHAM CUIHaNIB Ha KiJIbKOX LUBUAKOCTAX.

CTyAeHTM nicnAa 3aCBOEHHA KpeanTHOro MoaynAa MmarTb NpogeMoOHCTpyBaTH Taki pe3ybTatu
HaB4YaHHA:

3HaHHA:

BJIACTMBOCTEM AUCKPETHMUX CUCTEM Ta iX OCHOBHI XapaKTEPUCTUKM B YACOBiM, YaCTOTHIM Ta z-
o651acTi; MeToAiB NPoOeKTYBaHHA UMMPOBMX NiHIMHMX PiNbTPiB; OCHOBHMX METOAIB CNEKTPa/ibHOro
aHanisy AMCKPETHMX CUrHaniB; y3roaxeHoi uMdpoBoi ¢inbTpauii; 06pobaeHHA AUCKPETHUX
CUIHaiB Ha KiZIbKOX LUBUAKOCTAX.

YMiHHA:

aHanisyBaTM Ta NPOEKTYBaTH NiHIMHI AMCKpETHi cnucTtemMn (umdpoBi dinbTpu); BUKOPUCTOBYBATH
OCHOBHi MeTOAM CNEKTPaJIbHOIO aHasi3y AUCKPETHUX CUIHANiIB; BUKOPUCTOBYBATU Y3roAKEHY
dinbTpayito AUCKPETHUX CUTHaNiIB, 06POBAATU AUCKPETHI CUMrHa/IM 3a OMNOMOr oo
6araTolwBUAKICHUX CUCTEM.

JocBia:

NpoeKTyBaHHA NiHiIMHMX UMppoBUX PiNbTpiB; CNEeKTpasibHOro aHanizy AUCKPETHUX CUTHANiB;
BMKOPUCTAHHA iHCTpyMeHTiB Matlab Ta iHWMX nporpaMHMX NpoAYKTiB A/19 ULMAPOBOro o6pob1eHHA
curHanie.

3araJibHi KOMMNETEeHTHOCTi, Lo 3a6e3neYyiTbCa BUBYEHHAM AUCLMUMIIHMA:

» 3K02. 38aTHICTb 3aCTOCOBYBAaTU 3HAHHA Y NPAKTUUYHUX CUTYaLifaX

s 3K04. 33HaHHA Ta po3yMiHHS NpeAMETHOT 061acTi Ta po3yMiHHA npodeciiHoT AianbHOCTI
» 3K07.3paTHiCTb BYMTUCA 1 oBOSIOAIBATU CyHACHUMM 3HAHHAMMU

» 3K08. BMiHHA BMABAATU, CTaBUTHU Ta BMUpillyBaTHU NPOGAEMM

daxoBi KOMNETEHTHOCTI:

s OK3. 3paTHiCTb BUKOpPUCTOBYBATHM 6a30Bi MeTOAM, CMOCO6U Ta 3aCO6M OTPUMAHHSA,
nepenaBaHHA, 06pO6KM Ta 36epiraHHA iHpopmauii

* ®PK4. 3paTHicTb 3aiMCHIOBATM KOMMN'IOTEPHE MOJE/NIOBAHHA NPUCTPOIB, CUCTEM i nNpouecis 3
BMKOPUCTaHHAM YHiBEpCa/IbHUX NakeTiB NpUKAagHUX NPOrpam.

* ®K15.3a8aTHICTb NPOBOAMTM pPO3paxyHKU Yy npoueci NnpoeKTyBaHHA cnopyy, i 3acob6is
iHpopMaLifHO-TeNeKoMyHiKaUiMHUX MepeK, TeNeKOMYHIKaUiMHUX Ta paZioTeXHIYHUX CUCTEM,
BiANoBiAHO 40 TexHiYHOro 3aBAaHHA 3 BUKOPUCTAHHAM SIK CTaHAApPTHMX, TaK i camMoCTiMHO
CTBOPEHMX MeToZiB, NMPMUMOMIB i NMporpamMHMX 3aco6iB aBToMaTH3aLil NPOEKTyBaHHS.

MporpamMHi pe3y/sibTaT1 HaBYaHHA:

s MPHO1. AHanisyBaTH, apryMeHTyBaTH, NpuimMaTH pilleHHA Npu po3B’A3aHHi cneyianizoBaHUx
3aZlay Ta NPaKTUYHUX NPo6JsIeEM TENIEKOMYHiKaLiM Ta paaioTexHiKM, AKi xapaKTepm3yloTbcA
KOMIMJIEKCHICTIO Ta HEMOBHOI BUM3HAYEHICTIO YMOB;

* [MPHO5.HaBW4YKM oUiHIOBaHHA, iHTepnpeTayil Ta CMHTe3y iHdopMauii i gaHuX;

* NMPHO7paMOTHO 3aCTOCOBYBAaTHM TEPMIHOJIOriI0 ranysi TesieKoMyHiKaulin Ta paaioTexHiku;.

* MPHO08.0nmMcyBaTH NPpUHLMNM Ta NpoLEeAYypU, L0 BUKOPUCTOBYIOTbLCA B TEIEKOMYHIKaLiMHUX
cuctemax, iHpopmauinMHo-TeNleKoMYHiKaUiMHUX Meperkax Ta paaioTexHiui.;

* MPH20.MoAcH©OBaTH NPUHLUMNK NO6YA0BM M DYHKLIOHYBAHHA anapaTHO -NMporpaMHMX
KOMMJIEKCIB CUCTEM KEPYBAHHSA Ta TEXHIYHOIro 06CyroByBaHHA 4J19 pO3p0O6KM, aHanisy i
eKkcnyarauii iHhbopMauifMHO -TeIeKOMYHIKaLiMHUX MeperK, Te/IeKOMYHiKaliMHMX Ta
pagioTEXHIYHUX CUCTEM;



2. NpepeKBi3nTU Ta NOCTPEKBI3UTH AUCUMUNAIHU (MicLe B CTPYKTYPHO-N0riyHiln cxeMmi
HaB4YaHHA 3a BignoBigHO OCBiTHbLOI NMpPoOrpamoto)

OCHOBYETbCSA Ha 3HaHHAX, L0 OTPUMAHi B paMKax BUBYEHHS OCBITHIX KOMMOHEHTIB; «MaTeMaTUYHMM
aHanis. YactmHa 1», «<MareMatmyHMi aHanis. YactmHa 2», «<MaremaTtmMyHmiM aHanis. YactmHa 3»,
«lHdopmaTrKa. YactmHa 1. OCHOBM NporpamyBaHHA Ta a/IfOPUTMK>, «IHpopmaTmKa. YacTuHa 2.
OcHoOBM 064YMUCNIOBaAIbHOT TEXHIKU>», «OCHOBU Teopiil eIeKTPOHHMX KOMYHiKaL it i pagioTexHiku.
YactunHa 2. CurHanum Ta npouecu B pagiotexHiyi».

3HaHHA Ta NporpamHi pesy/sibTaTW HaBYaHHA, WO OTPUMaHi B x0Ai ornaHyBaHHSA OCBiTHbOIO
KOMMNOHEHTY «LuppoBe 06po6/1eHHA CMrHaNiB>» 3abe3neyytoTb BUBYEHHSA OCBiTHIX KOMMNOHEHTIB:
«PaaioHaBirauifiHi cuctemm», «Ulndposi TeneBisiiHi cuctemu», «MikpoKomn’toTepHi B6yaoBaHi
CUCTEMM padioOKepyBaHHSA>.

3. 3MicT HaBYaNbHOT ANCLUMMNIIHMU
Tema 1. OCHOBHi NOHATTA.

Po3BuTOK cuctem LLOC. KnacnuHi Hanpamkn LLOC: cnekTpanbHMIM aHani3 Ta undpoBa
dinbTpauia. Chepmn 3actocyBaHHA LLOC, nepeBaru Ta HeAoNiKM. MaTeMaTUYHMIA anapar.
Y3arasbHeHa cxema cuctemmn LLOC. LWnaxu peaniszayii cmuctem LOC.

OCHOBHi TUNK curHanis. AUCKpeTHMM curHan. Liudposui curHan. TMNoBi AMCKPETHI CUrHaNM.
UmdpoBri oamHUUHUI iMnyabc. UMdpoBuit oAMHUYHMI cKadoK. AUCKpeTHa AilcHa
eKcrnoHeHTa. JAUCKPEeTHUM FrapMOHIYHUM cHUrHai. AUCKPETHUIM KOMMNIEKCHUM FapMOHIYHUMA
curHan. KoM6iHyBaHHA cTaHAAPTHUX NOCAiAOBHOCTEMN.

AnckpeTHi cuctemun. OcHOBHI BU3HaveHHs. Knacudikauia gMckpeTHUx cuctem. JliHikHa
AOMCKpeTHa cuctemMa. CtauioHapHa AUCKpeTHa cuctema. JeTtepMmiHoBaHa AMCKpeTHa cUMcTeMa.
MNam'aTb cuctem. CTiMKiCTb.

Tema 2. OCHOBHU AMUCKPETHUX MNEPETBOPEHD.
AnNcKpeTHi nepeTBopeHHA (ornaa).

AnckpeTtHe nepeTBopeHHA Jlansaca. BigMiHHICTb Big nepeTBOpeHHSA aHa/IoroBUX CUrHaiB.
OCHOBHi B/1aCTMBOCTI.

MNepeTBOopeHHA Pyp’e AUCKpETHOT nocnigoBHOCTi. OCHOBHI BlacTMBOCTI nepeTBopeHHA dyp’e.
HenepepBHicTb. MepiognyHicTb. NepeTBopeHHA Dyp’e AiMMcHOro cMrHany. JliHiMHiCTb.
3MilleHHA no YacTtoTi. 3MiweHHA B vaci (3aTtpumMka). Teopema lMNapceBana. Teopema npo
3roptky. Teopema nNpo nepioauyHy 3ropTKy (Moaynauis). AudepeHuitoBaHHA Mo 4YacToTi.

Z-nepeTBOpeHHSA. 3B'A30K 3 AUCKPETHUM NepeTBOpeHHAM Jlannaca. 3B'A30K 3 NepeTBOPEHHAM
dyp’e.

O6nacTb 36iraHHA z-nepeTBopeHHA. BaacTtmBocTi o61acTi 36iraHHA.

BnacTtmBocTi z-nepeTBopeHHA. JliHiMHiCTb. Teopema nNpo 3aTpuUMKY. Teopema Mpo 3ropTky.
MHOX€EHHA Ha eKCMNOoHEHLiMHY NocNigoBHICTb. AndepeHuitoBaHHA.

3BOpOTHEe z-nepeTBopeHHA. CNocobu 3HaxXoAXKEHHA 3BOPOTHOIO Z-nepeTBopeHHA. Tabauui
BignoBigHOCTi. POo3K/1agaHHA Z-306paXkKeHHA Ha NpocCTi Apo6u. Po3KknagaHHA B CTENEHEBI pAaaM.

Tema 3. CneKTpanbHUM aHanis.

CneKTp AMCKPETHOro cMrHany. BnactmBocTi cneKTpiB AUCKpPEeTHOro cmrHany. HaknagaHHA
CNeKTpiB AMCKPETHOro cuMrHany. 3B’A30K i3 CMEKTPOM aHaJ/IoroBOro CUrHasly, PO3MHOYXEHHHA
CNEeKTpY aHa/IoroBoOro CUrHasny.



AnckpetHe nepetBopeHHa Pypbe (AMND). NMpame nepeTBopeHHA. [iana3oH aHanisy. Po3ginbHa
34aTHicTb No YyacToTi. Bignik abcontotHoi 4YacTtoTU. KinbKicTb YacoBUX Ta YaCTOTHMX Bia/liKiB.
Mepioanynicte AN® no yactoTti. MaTtpmua AMNO.

BnactusocTti AN®. MepioanyHicTb. JliHiMHicTb. 3MilleHHs. 3aTpMMKa. Teopema MapceBans.
CnmeTpia. Po3paxyHoK 3a gonomorot AMN® Kpyroeoi (nepioguyHoi) 3roptkm. ANd aobyTKy
nepiogMYHUX NOCNiAOBHOCTEMN.

Anropmtmun wiBMAKOro nepetBopeHHa Oyp’e. Po3paxyHKoBa ckaagHicTtb AMNd.

Anroputm LUM® 3 npopiarKeHHAM y vaci. NovyaTkoBi ymMoBH (06epHeHHA 6iTiB). Mpuknag LUMO
8-ToukoBoi nocnigoBHocCTi. OcHoBa anropmtmy LLMO®.

Anroputm LUM® 3 npopig*KeHHAM No YacToTi.
3HaxoaxeHHsa 3BopoTHoro AMN® 3a gonomoroto anropmtmy LUMO.
Y3arasibHeHHA no LMo,
Anroputm lNepuens.
Po3TikaHHA cneKTpy.
AnckpeTHa dinbTpauia 3a gonomoroto AMNoO.
CnekTporpama.
Oco6mBocTi BUKOpUCTaHHA AMN® ana cnektpasibHOro aHasnisy.
Tema 4. NliHiMHiI gnckpeTHi cuctemu (J14C).
JIiHIMHI AUCKPETHi CMCTEMM, BU3HAYEHHSA.
Onunc 1AC B yacoBin o6nacTi. IMnyibcHa xapakTepucTrKa (IX). NepexiaHa xapakTepucTHKa.
CniBBigHOLIEHHA MiXK BXxoaoM i Buxoaom J14C. dopMyna AUCKPETHOT NiHIMHOT 3ropTKMU.
PisHMueBe piBHAHHA. PekypcuBHi Ta He pekypcmBHi J1I4C. CucTeMM i3 CKiHYEHHOI Ta

HecKiH4eHHolto IX. Mam'atb JIAC. Crinkictb /IAC. OuiHka cTimkocTi J14C no IX.

Onuc 14C B z-o6nacTi. NepegaBasnbHa dyHKLia. BnactmeocTi M®P. Kapta HyniB Ta nosatocis
MN®d. 38'A30k MO Ta IX. NP pekypcmBHUX Ta HepekypcmBHMX JIAC. OuiHka cTtitikocTi J14C no
no.

Onuc 1AC B 4yacToTHiM o6s1acTi. YacToTHa xapakTtepucTmKka. KUX, AYX ta ®YX. 3B'A30Kk KYX Ta
MN®. BnactmeocTi KYX.

Ctpyktypu J14C, oCHOBHi onepauiii.

CtpykTypu pexkypcuBHmnx JIAC. MNMpama cTtpyktypa |. lNpama cTtpykTtypa Il (kaHOHiYHa npAMa
CTpYyKTypa). KackagHa cTpyKTypa. MapanenbHa cTpyKTypa.

CTpyKTYypH HepeKkypcmBHux JIAC. Mpama cTpyKkTypa. KackagHa cTpyKTtypa.
Bun6ip ctpyktypu J14C.
Tema 5. Undposi niHivHi dinbtpn (UP). MeToau pospaxyHKy.

Uudposi dinbtpr. Bumorn go Ld. Ud ak JIAC. IMAynbcHa xapakTtepucTmka LD pisHMX
nopAAaKiB. Bunagku AiMCHMX Ta KOMMAEKCHUX noatciB. FeoMeTpuyuHa iHTeprnipeTauyia AYX Ta
®YX. Hynb-noatcHa kapta LL®. B HyniB Ta nostocie Ha YX.



L® pisHoro nopaaky. LLd 1-ro nopagky. Cxema, xapaktepuUctmku. Ud 2-ro nopagky. Npama ta
KaHOHiYHa popmm peanisauyii. CTpyKTYpHi cXxeMn. AJIFTOPUTM OOGYUCTIEHHSA iIMMNYJIBCHOT
XapaKTepUCTUKU Ta AYX.

MeTtogmn po3spaxyHKy HIX-dinbTtpis.

MeTop iHBapiaHTHOro NepeTBOpPEHHA IMMNYJIbCHOT XapaKTEPUCTUKK. epeBarm Ta HeAONiKU
meTtoay. MprKIaau po3paxyHKy.

MeTop 6iniHiMHoro nepetBopeHHsa. CyTHiCTb MmeToay. Bumoru ao dpyHKLUii nepeTBopeHHA
aHasiorosoi YactotTn. OCHOBHI cniBBigHOWEHHA. Heaonikn meTtoay.

Po3paxyHok KoediuieHTiB P wiAaxom posmilleHHA HyniB Ta notociB. Po3paxyHok
koediuyieHTiB P WNAXOM y3roxXeHoro z-nepeTBopeHHS.

MeToam po3paxyHKy CIX-dinbtpis.

MeTog 3BaXKyBaHHA iMMY/IbCHOT XapaKTEPUCTUKU. BukopucTtaHHa ®HY Ta cMyroBmx igeasibHux
aHanoroemx ¢inbTpiB Ak npotoTmnie Ld. OcHoBHi cniBBigHOWEHHSA. ABMwe MN66Ca. Buamn
3BarKylouMxX BiKOH: NPAMOKYTHe, XeMiHra, XaHHa, Kansepa. MopiBHAHHA iX epeKTUBHOCTI.
BM6ip BiKOH No rapaHTOBaHOMY 3racaHHio Ta nepexigHin cmysi yacTtot. MepeBarm Ta Heo1iKM
meTtoja.

MeTog yacToTHOT BMGipKM. OCHOBHI cniBBigHOWeEHHA. BigxmuneHna AYX U Big npotoTmny y
Micusx YacTOTHMX BMGipoK. MeToau onTuMmisauii YacToTHMX BMGiIpoK. MeTog niHiMHOro
nporpamMyBaHHA. Pi3Hi dopmu peanizaudii iHTepnoatotyoro CIX-dinbTpa. BukopmctaHHA
HepeKypCUBHOT Ta PEKYPCUBHOT CTPYKTYP.

L® 3 niHiMHoo ®YX. YMoBM 3a6e3nedyeHHs igeanbHoi AiHiMHOT ®YX, Tnn Ud. dYUX dinbTpis i3
CKiHYEHHO iIMNYJ/IbCHOK XapaKTepPMUCTUKOI. NocTaHoBKa 3agadi. PesynbTaTtn piweHHA. Bug
iMnysibcHOT xapakTepucTuku CIX-dinbTpa 3 igeanbHoto PYX. 3a6e3neyeHHA NocTiMHOT ha3oBoi
Ta rpyrnoBoi 3aTPMMKM.

Bcenponyckatoyi dinbtpu (BMN®). BN nepworo nopaaky. BMO Buwmx nopaakis. CTpyKTYpHi
cxemu BN nepworo nopsagky. PekypeHTHa dpopmyna MO BMNo.

MiHimanbHo da3zosi J14C.

YarogxeHi L.

4. HaB4yanbHi MaTepianmn Ta pecypcm

1.

2.

AunctaHuinHum Kypc Undpose 06pobaeHHsa curHanis Ha naatdopMi AMCTaHLiMHOro HaB4YaHHA

CikopcbKui'.
Alan V. Oppenheim. Digital Signal Processing / Alan V. Oppenheim, Ronald W. Schafer —

Pexxmnm goctyny: https://ocw.mit.edu/courses/res-6-008-digital-signal-processing-spring-2011/
— HasBa 3 ekpaHy.

. bopTHMK I.T. UncdpoBa 06pobKa CUrHaNiB B TENEKOMYHIKaLiMHUX cucTeMax nigpydHumk. ..

bopTHMK / 2014. — BiHHuuAa: BHTY 2014.— 231c.

. YweHko H0.0. OcHoBMu Ta MeToau LUMPPOBOT 0O6PO6KM CUrHaNIB: Big Teopii 4O NpaKTUKK

HaB4Ya/IbHWIM Noci6HuK. K0.0. YuieHko, B.B. Jporkak, M.C. MNaBpuasak, M.B. Tanax / 2021. —
YepHiBui : YepHiBeubKMI HalioHaIbHUI YHiBepcuTeT iMeHi lOpia degbkosmyua 2021. — 307 c.
Digital Signal Processing. Principles, Algorithms, and Applications. Third Edition. John G.
Proakis, Dmitris G. Manolakis. 1996, Prentice Hall, New Jersey, USA.

Signal Processing Toolbox — Pexxmnm goctyny:
https://uk.mathworks.com/help/signal/index.html?s_tid=hc_product_card— Ha3Ba 3 eKpaHy.


https://do.ipo.kpi.ua/course/view.php?id=450
https://do.ipo.kpi.ua/course/view.php?id=450
https://ocw.mit.edu/courses/res-6-008-digital-signal-processing-spring-2011/
https://uk.mathworks.com/help/signal/index.html?s_tid=hc_product_card

HaB4Ya/IbHMM KOHTEHT

5. MeToagmka onaHyBaHHA HaB4YaJIbHOT AUCUMMNIIHU (OCBiTHBOrO KOMIMOHEHTA)

JIEKLLI

Tema 1. OCHOBHi NOHATTA.

[11, [2], [3],

IcTopist po3BMTKY LLOC. KnacuyHi Hanpsimku LLOC: cnekTpanbHMM aHanis Ta ymdpoBa dinbTpauin.
3actocyBaHHA LOC - nepeBarm t1a HeAO0iKU.

3asdaHHA Ha CPC: MateMaTHU4HMM anapar. Y3arasibHeHa cxema cuctemmn LLOC. Wnaxu peaniszauii
cuctem UOC. [3, cTop. 7, 20]

Tema 2. OCHOBH AUCKPETHUX MNEPETBOPEHD.

(11, 121,

AnckpeTtHe nepeTtBopeHHA J/lannaca. BigMiHM Big nepeTBOpeHHA aHanorosux curHanis. OCHOBHi
BJ1aCTUBOCTI.

MNepeTtBopeHHA ®Pyp’e AMCKPETHOT NOCNiZOBHOCTiI. YMoBa icHyBaHHA. OCHOBHi B/1IaCTMBOCTI.

Z - nepeTBOopeHHA NpaMe. OBrpyHTyBaHHA nepexoay Big KOMMEKCHOT p - NJIOWMHU 40 Z -
MNAOWMHHU. 36iraHHA Z - nepeTBopeHHA. CniBBiAHOWEHHA KOMMAEKCHMUX P - Ta Z - MJIOWMH.
BnacTtuBocTi . NpuKnagm nepeTBopeHb.

Ob6epHeHe Z - nepeTBOpeHHA. MeToau 3HaxoaxeHHA. Mpukiagu.

3asdaHHA Ha CPC: IHWi AMCKpeTHi NnepeTBOPEHHA (0r/sif4): opTOroHasibHi NepeTBOPEHHA, AUCKPETHE
nepeTBopeHHA Nn6epTta, nepeTBopeHHA AJdaMapa, Xaapa, Yo/ilwa, KOCMHYCHE Ta CUHYCHe,
KapyHeHa-J/loeBa. [2]

Tema 3. CneKTpasibHMIM aHanNis.
[1-4]

KoMMNJIEKCHUI CMEKTP AMCKPETHOIO CUMrHany. AMMTITYAHMM Ta eHepreTMYHui cnekTp. OCHOBHi
BJIAaCTUBOCTI Ta TeopeMM: NiHiIMHICTb, uMdpoBa 3ropTka, Teopema npo 3cyB, NepiogMYHICTb No
YacToTi, 3B’A30K i3 CMEKTPOM aHa/IoroBOro CUMrHasly, PO3MHOXEHHSA CMEKTPY aHa/IoroBOro CUrHany,
MOX/IMBIiCTb BiZHOBNIEHHSA CNEKTPY aHa0roBoro curHany. HaknagaHHsa cnekTpis.

AuckpeTHe nepetBopeHHsa ®yp’e (4MND). NMpame nepeTBopeHHA. Jiana3oH aHanizy. Po3ginbHa
3/1aTHiCcTb No YyacToTi. Bignik abcontoTHOT YacToTH. KiflbKicTb YacoBMX Ta YaCTOTHMX Bia/iKiB.
Mepioanynicte AN® no yactoTi. HaknagaHHA cnekTpis. LWLUBMakoaia anropmtmy. BnactmeicTtb
KOMMJ1IeKCHOT cnmeTpii. Cnocobm nigBULLEHHSA po34i/IbHOT 34aTHOCTI No YacTtoTi. O6epHeHe
nepeteBopeHHA dyp’e, MOro BNacTUBOCTI.

Anroputmu wiBMAKoro nepetsopeHHAa ®yp’e (LUMP). PisHomaHiTHiCTb anropmtmis LLUMO.
Mpoueaypa NpopigrKeHHs YacoBUX BiasiKiB. AIropMTM ABiMKOBOT iHBepcii (6iT-peBepc).
HanpasneHun rpad LUMD. MNepesarn anroputmy LUMN®D: wBMAKOAiIA, BUKOPUCTAHHA Nam’aTi.
KoediuieHT npuckopeHHsa LUM®P. ObepHeHe LUMO® (OLUMN®). 3HaxoaxkeHHAa OLUMN® 3a gonomororo
LnNo.

3asdaHHA Ha CPC: NogaHHa AMN® ak auckpeTHoi dinbTpayii (anroputm Mepuens). [3]



MepeHoc Ta iHBepcia cnekTpa. PopMyBaHHA LM(PPOBOro CMrHasy 3 o4Hi€0 60KOBOIO CMYIOl0.
MogaHHa AN® ak guckpeTHoi dinbTpauii (anroput™ lepuens). [1], [3]

Tema 4. IMckpeTHa 3ropTKa Ta Kopensuyis.
[3-4]
B3aemMHa Kopensuisa Ta aBToKopensuia. BuKopmucTtaHHA Kopensadii. LLBuaka kopenauis.

AucKpeTHa 3ropTKa. BukopuctaHHa 3ropTkm y UOC Ak 6a3oBoi onepadii. MNpukaag o64mcieHHs.
3ropTKa anepioguyHa (niHiMHa). NpuKknagmu o64nCIEeHHS.

AnckpeTtHa dinbTpayia 3a gonomoroto AMN®. 3ropTKa KpyroBsa (nepiogmyHa). 3ropTka WBUAKA.
BuKopucTtaHHA anroputmy LUMO®.

3asdaHHA Ha CPC: O64MCNEHHA 3ropTKM JOBrMX MOCAiJOBHOCTEMN, iX CEKLiOHYBaHHA (6/104Ha
3ropTka). MeToam cksietoBaHHA OKpeMmx 610kKiB. NMogaHHA AN® Ak auckpeTHoi dinbTpauii
(anroputm lNepuensa). [5]

Tema 5. NliHiMHi gnckpeTHi cuctemn (JIAC).
(11, [3]
OcHoBHi noHATTA Ta BnactueocTi JIAC.

Onuc N1AC B 4yacoBilt o6nacti. OCHOBHa XapaKTepPUCTMKa B YacoBil o61acTi - iMny/ibcHa
XapaKTepucTuKa. JliHilMHa 3ropTka. PisHuueBe piBHAHHA. PeKypcuBHi Ta HepeKypcuBHi JIAC. AHani3
CTiMKOCTI.

Onuc JIAC B z-o6nacTi. OcHOBHa xapaktepuctuka J14C B z-o6nacTi - nepegaBanbHa pyHKuia (MNO).
BusHauveHHsa MO, 3B'A30K NP Ta iMNy/IbCHOT XapaKTEPUCTUKM.

Kapta HyniB i nontocis Md. dakTopusauia Md. AHanis crivikocTi J14C B Z-061aCTi.

Onuc 1AC B yacToTHiIM o61acTi. OCHOBHa XapaKTepUCTMKA B YaCTOTHIM 061acTi - KOMMNJIEKCHA
YyacToTHa xapakTepucTuKa (KYX). 3B'a3ok KYX ta MNO.

3asdaHHA Ha CPC: Ekcnpec-aHaniz KYX. [3]
Tema 6. CtpyKktypu J14C.
[1]

CTpyKTYpH perypcmBHux JIAC, ix BnactmusocTi Ta BigMiHHOCTI. lNpamMa cTpyKTypa. KaHoHiYHa npamMa
cTpyKTypa. KackagHa cTpyKTypa. lNapanenbHa CTpyKTypa.

CTpykTypm HepekypcuBHMx JIAC, iX BnactuBocTi Ta BigMiHHOCTI. lpAMa cTpykTypa. KackagHa
CTPYKTypa.

Tema 7. Uudposi niHinHi pinbtpn (LD).
[1]

LUd axk IAC. IMnynbcHa xapaktepmcTmKa LUd pisHmMx nopaakie. Bunagkm AiMCHMX Ta KOMNJIEKCHUX
nontocie. N'eomeTpmyHa iHTepnpeTadia A4X ta ®YX. Hynb-nonocHa kapta Lo.

LU®d pisHoro nopaaKy. Ud 1-ro nopagky. Cxema, xapaktepuUcTuku. Ld 2-ro nopaaky. Anroputm
064YMNCNIEHHSA iIMNY/IbCHOT XapaKTepPUCTUKM Ta AYX.

PekypcuBHi U®d. ®inbTpu i3 HECKIHYEHHO iMMYIbCHOO XapaKTepucTuKoto (HIX-dinbtpu).



Oco6amBocTi HIX-inbTpiB: dpopmMum peanisauii, iMNysibCHa XapaKTEPUCTMKA, HY/Ib-NOJIIOCHA KapTa,
Heo6XigHICTb NepeBipKM Ha CTIMKICTb, aITOPUTMU peasiizauii.

HepekypcuHi LLd. PinbTpm i3 CKiHYEeHHOI iMNyIbCHOO XapakTepmcTuKoto (CIX-dinbTtpu). IMnynbcHa
XapakTepuctmka. Popmu peanisauii. Hynb-nonocHa KapTa. CTiMKicTb HepeKkypcmBHMX LO.
Peanizayia Ta anropMtm WBMAKOT 3ropTkM. Bname HyniB Ta noatcis Ha YX.

MepeBaru Ta Hegoniku LUd. Bubip Mixk HIX Ta CIX dinbtpamu.
Tema 8. MeToam pospaxyHKy LO.

[1-5].

Po3paxyHok HIX-dinbrpis.

MeTog iHBapiaHTHOro NepeTBOpPEHHA iIMMYJIbCHOT XapaKTepPUCTUKU. lepeBarn Ta HeZ0NiKU MeToay.
MpuKknNaau po3paxyHKy.

MeTop, 6iniHiMiHOro nepeTBopeHHA. CyTHicTb MeToay. Bumoru ao gyHKLUiT nepeTBopeHHA aHaNoroBoi
yactoTtn. OcHOBHI cniBBigHOWeEHHA. Hegonikm metoay.

PospaxyHok CIX-dinbtpis.

MeTo/ 3BaXKyBaHHA iMMYJIbCHOT XapaKTePUCTUKK. BukopuctaHHa OHY ta cMyroBux igeanbHux
aHanorosmx dinbTpiB Ak npotoTmnie L. OcHoBHI cniBBigHOWeEHHA. ABULLe N66ca. Bugm BiKOHHUX
dYHKLUiM: NnpAMOKYTHa, XeMiHra, XaHHa, Karsepa.

MeToa 4yacToTHOT BMGipkM. OCHOBHI cniiBBigHOWEHHA. BiaxmneHna AYX U®d Big npoTtoTmny y micuax
YaCTOTHUX BM6ipoK. MeToau onTuMmiszauyii yacToTHUX BM6ipoK. MeToa niHiMHOro NnporpamMyBaHHS.
Pi3Hi dopmu peanisauii iHTepnonovoro CIX-dinbtpa. PekypcuBHa peanisauia CIX-dinbtpa.

3asdaHHA Ha CPC: IHwi meToam npoekTyBaHHA HIX-dinbTpis. [1-5] MNopiBHAHHA edeKTUBHOCTI
BiKOHHMX (pyHKLiN. BM6ip BiKOH No rapaHToBaHOMY 3racaHHIo Ta nepexigHin cmysi yacTtor.
MepeBaru Ta Hegoniku metoga. [1,5]. OcobameocTi HIX-dinbTpiB: BNnAMB Ha A4X nosatocis, NnopAAoK
[3]. OnTumisauinHi meToan npoektyBaHHa CIX-dinbTpis. [1-3,5]

Tema 9. MNMpuknagn cuctem LOC Ta ix ocob6amBocTi.
[1]

CIX cucTtemu 3 niHiMHoto ®YX. YMoBM 3ab6e3neyeHHs igeanbHoi niHiMHOT ®YX. Bug iMnynbCcHOT
xapaktepuctukm CIX-dinbTpa 3 igzeanoHoo ®YX. 3abesneveHHA NocTikHOT dha3oBoi Ta rpynoBoi
3aTpUMKM. CTpYKTypa cucTem i3 niHirHoo PUX.

Bcenponyckatoyi ¢inbtpu (all-pass filter). NP, KYX. CTpyKTypa BcenponycKatoumx inbrpis.
3asdaHHA Ha CPC: MiHiManbHO-da30Bi cuctemu. [3]

Y3aroaxeHun umdposun ¢inbtp [4]

Tema 10. 3miHa YyacTOoTH AMCKpeTH3aLUii uMppoBOro cMrHany.

[3]

HeobxigHicTb 06p06/IEHHSA CUMIHANIB Ha KiZIbKOX LWBUAKOCTSAX.

Aeummauis (3MEeHLWEeHHA 4acToTU AUCKpeTM3auii uMdpoBoro curHany). NpuUHUMN poboTHU CUCTEM
Aeunmaldii. Jeummania 3a 4onomMorow ontumasibHux LU®. NepeHoc cnekTpa npu geummadii.

IHTepnonayia (36inblIEeHHA YacTOTH AUCKpeTr3auii uMdpoBoro curHany). NMpuHUUMN po60THU CUCTEM



iHTepnoaAuii. IHTepnonAuia 3a Z0NOMOrow onTMMasibHux LLO. MNMepeHoc cneKTpa npu iHTepnosAuii.
lMepeTBOpEeHHA YacTOTH AMCKpeTU3aL, il i3 HeUiIMM KpOKOM (nepeamnckpeTmsadin).

3as0daHHA Ha CPC: baratoKackagHe nepeTBOpPEHHA 4YacTOTH gucKpeTm3auii. [lepeTBopeHHsA 4acToTH
AMCKpeTu3auii i3 BUKopUcTaHHAM nonidasHoi cTpyKTypu. [3]

NMPAKTHUYHI 3AHATTA

HasBa TeMu 3aHATTA Ta Nepeslik OCHOBHUX NMUTaHb

1. AMCKPETHIi CUrHaAMn Ta AUCKPETHI cnucTtemMu, Knacudikauia [1]

2. CneKkTp AMCKPEeTHOro curHany, BaactmeocTi [1].

3. AmckpeTHe nepetBopeHHsa Dyp’e[1].

4. AMCKpeTHa 3ropTKa [2].

5. AHani3 NiHIMHUMX AUCKPETHUX CUCTEM. BUKOpUCTaHHA Z-nepeTBopeHHA [2-3].
6. CTPYKTYpH NiHIMHUX AMCKPETHUX cucTeMm [1-3]

7. NpoektyBaHHA CIX-dinbTpiB. [3-5]

8. Y3rogxeHu umdpoBuit dinbtp.[4-5]

9. O6po6NEHHA AMCKPETHMX CUIrHasNiB 6araToBUAKICHMMUM CcUCTEMaMM. [3-4].

JIABOPATOPHI 3AHATTA

OcCHOBHi 3aBAaHHA UMKJy 1abopaTOPHUX 3aHATb (POpPMYyBaHHA y CTYAEHTIB BignoBiAHMX yMiHb Ta
aocsiay.

JlabopaTtopHa po6oTa Ne1 AucKpeTHe nepeTBopeHHA ®yp’e

JlabopaTtopHa po6oTta Ne2 lNMpoekTyBaHHA uudpoBmx inbTpis

JlabopatopHa po6oTa Ne3 lNMpoeKkTyBaHHA umMdpposux ¢inbTpis B Filter Design and Analysis Tool
JlabopaTtopHa po6oTta Ne4 dinbTpauia curHanis

IHAUBIAYAJZIbHI 3AHATTA

Y AKocTi iHAMBiAYya/IbHOro 3aBAaHHA NMPOrpamMoto nepeadavyeHo po3paxyHKoOBO-rpadiyHy po6oTy.
CTyAeHTaM NpOMOHYETbCA po3paxyBaTH UMdpPoBi PpinbTpr pisHMX TUMNIB i3 3agaHUMM
XapakTtepmcTtukamm. OTprUMaHi pesyibTaTm € BXIiAHMMM JaHUMKU ANA BUKOHAHHA 1abopaToOpHMX
po6iT.

KoHTpo/bHi po60oTH

Ans kpeamTHoro moayna LLOC HaBYasibHMM MNJIAaHOM NepeabavyeHuit MoA4YyJ/IbHUM KOHTPOJIb, O
BMKOHYETbCA LIIAXOM NPOBEAEHHA KOHTPOJIbHUX PO6iT. IX MeTa - nepesipka AKOCTi HabyTUX 3HaHb
Ta IKOCTi BUKOHAHHA CaMOCTiMHOT po60TU. KOHTpPO/IbHI po60TH NPOBOAATLCA AK CaMOCTiMHa po6oTa
CTYAEHTIB.

Mepenik 3aga4 KOHTPOJIbHOT po60TH:

1. KnacudikyBatm AMCKPETHY CMCTEMY, AKLLO Bigoma Ti iMnyibCHa XxapakTepmucTmKa (abo



nepeaaBasibHa dyHKLis, abo pisHMUeBe piBHAHHA, a6o KYX, abo cTpyKTypHa cxema, abo Habip
KoediuieHTiB...). BignoBiab oo6rpyHTyBaTH.

2. 3HaMTH nepepaBasibHy (hYHKLiO AUCKPETHOT CUCTEMM, AKLLO 3aZlaHa iMMyIbCHA
XapaKTepMcTHKa (abo CTPpYKTypHa cxema, abo BXigHUM Ta BUXiAHUIA CUrHaNW...).

3. 3HaMTH iIMNY/IbCHY XapaKTEPUCTUKY, AKLLO BiaoMa nepefaBasbHa dyHKLUiA (a6o CTPYKTypHa
cxema, abo BXiAHMM Ta BUXiAHMM cMrHaau, abo Ha6Gip KoedilieHTis ...).

4. 3aAaHo BXiAHMM AMCKPETHUIM CUrHaN. 3HAUTM peaKLilo CUCTEMMU, AKLLO BigoMma 11 iMAyibCHa
XapakTepucTmKa (abo nepegaBasibHa PyHKLis, abo pisHMuUeBe piBHAHHA, abo KYX, a6o
CTPYKTYpHa cxema, abo Habip KoedilieHTiB...).

5. Bigoma peakuis AMCKPETHOT CUCTEMM. 3HAMTH Ailo, AKLWO BigoMa iMNy/ibCHAa XapakTepMCTUKa
AMCKPETHOT cuctemum (abo nepegasasibHa dyHKLiA, abo pisHMUEBe piBHAHHA, abo KYX, a6o
CTPYKTYpHa cxema, abo Habip KoedilieHTiB...).

6. 3HAMTK CMNEeKTp 3a4aHoro AMCKPETHOro CUrHany .

7. 3HamMTH KYX AMCKpETHOT cucTemM, AKLWO Bigoma i1 iMny/ibCHa XapaKTepucTrKa (a6o
nepeaaBasibHa yHKLis, abo pisHMUeBe piBHAHHA, a6o KYX, abo cTpyKTypHa cxema, abo Habip
KoediuieHTiB, abo BXigHMM Ta BUXigHUM CUIHAJIN...).

8. HakpecnnTu CTpyKTYpHY CXeMy (3a4aHOro Tmny) AMCKPETHOT cucTemMu. PisHMUEBE piBHAHHA
3agaHe (abo nepepaBasibHa PyHKLUiA, abo KYX, abo Habip KoedilieHTiB... )

6. CamocTiltHa po6oTa cTygeHTa

KinbKictb

Ne 3/n |HazBa Temu O BMHOCUTbCA Ha CaMOCTiMHe onpaLtoBaHHS
» paty roguH CPC

Tema 1. OCHOBHi NOHATTA.
1 BasoarHs Ha CPC: MaTeMaTUYHUM anapaT. Y3arasbHeHa cxema 18
cuctemmn UOC. Wnaxu peanisauii cuctem LLOC. [3, cTop. 7, 20]
Tema 2. OCHOBU AUCKPETHUX NEPETBOPEHD.

3asoaHHs Ha CPC: IHWi AUCKpeTHI NnepeTBOpeHHA (ornag):

2 OPTOroHaJibHi NepeTBOpeHHA, AUCKPETHE nepeTBopeHHA [nbepta, (20
nepeTBopeHHA Agamapa, Xaapa, YoJsa, KOCMHYCHE Ta CUHYCHe,
KapyHeHa-/loeBa. [9, cTop. 135]

Tema 3. CneKTpasibHMM aHanis.

3aedarHs Ha CPC: MNogaHHAa AN ak anuckpeTHoi dinbTpauii
(anroput™m lepuens). [1, ctop. 629]

MepeHoc Ta iHBepcia cnekTpa. PopMyBaHHA LMD POBOro CUrHay 3
oAHieto 6oKoBot cMmyrow. MoaaHHa AMN® Ak guckpeTHOi dinbTpauil
(anroput™m lepuens). [1, cTop. 629], [3, cTop. 183]

Tema 4. [IMCcKpeTHa 3ropTka Ta Kopensauis.

BasoarHs Ha CPC: O64YNCNEHHS 3rOPTKM JOBrMX MNOCNiA0BHOCTEN,

4 iX ceKLioHyBaHHA (6/104Ha 3ropTka). MeToau CKNeoBaHHSA 12
oKpemux 6710KiB. MogaHHAa AN aK gMcKpeTHOT dinbTpauil
(anroput™m lepuens). [9, cTop. 281]

Tema 5. NliHiMHi guckpeTHi cuctemun (JIAC).

3aedarHs Ha CPC: Ekcnpec-aHani3z KYX. [3]

Tema 7. Undposi niHinHi pinbtpn (L®P).

6 3aedarHs Ha CPC: 0cobmBocTi HIX-dinbTpis: BnamMe Ha AYX 20
nostcie, nopsaok. [3]
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- KinbKicTtb
Ne 3/n |Ha3Ba TemMM, WO BMHOCMUTbCA Ha CaMOCTiMHE onpautoBaHHA

rogmH CPC
Tema 8. Metoam po3spaxyHky LO.
3asoarHs Ha CPC: IHWi meToau npoekTyBaHHA HIX-dinbTpis. [9,
cTop. 499]
7 MopiBHAHHA epeKTUBHOCTI BiIKOHHMX (DYHKLiM. B16ip BiKOH no 12

rapaHTOBaHOMY 3racaHHI0 Ta nepexigHin cMy3i yacToT. MNepeBaru
Ta HeJoNikn metoga. [9, ctop. 381]

OnTtumisauinHi Metoam npoektyBaHHa CIX-dinbTpiB. [9, cTop. 405]
Tema 9. MNpuknagm cuctem LOC Ta ix 0cob6aMBOCTi.

8 3asoarHs Ha CPC: MiHiManbHO-®da30Bi cuctemu. [3] 12
Y3rogskeHun umdposui dinbTp [9]

Tema 10. 3MiHa YacToTM AMCKpeTM3aLii uMdpPoOBOro CMrHany.
3aeodarHsa Ha CPC: baratokackagHe rnepeTBopeHHsA 4acToTH
AUCKpeTu3auil. [epeTBOpeHHA YacToTU AUCKpeTM3auil i3
BMKOPUCTAHHAM noniasHoi CTpyKTypu. [9, cTop. 629]

12

MoniTKa Ta KOHTPOJ1b
7. NMNoniTMka HaB4YaJZIbHOT AUCUMNNIHU (OCBiTHBOIrO KOMMNOHEHTA)

* Heob6xiAHO YMOBOI OMYCKY A0 €K3aMeHY € BiICYTHiCTb 3a60proBaHoCTEM Mo Kypcy, a
TAKOX CTapTOBMM PeMTUHI He meHwe 30 6asis.

¢ CTyAeHT, WO OoTpMMaB Ha ek3aMeHi MeHwe 10 6aniB (abo 3a ogHe 3 3-X NUTaHb OTPMMaB
6as1ig) BBAXKaeETbCA TaKMM, LLIO OTPMMaAB MiACYMKOBY OLiHKY «HE3aJ40Bi/IbHO>» He3aJIeXKHO Bif
CEeMeCTpOBOro pemTUHrY.

8. B1MAM KOHTPOJIIO Ta PEMTUHIOBa CMCTEMA OLiHIOBAaHHA pe3y/ibTaTiB HaB4YaHHA (PCO)

BigBiayBaHHSA Ta caMocCTilMHa po60Ta Ha NPaKTUYHUX 3aHATTAX.
BuKOHaHHA po3paxyHKoBO-rpadiyHoOi poboTH.

BuKOHaHHA Ta 3axMCT /1abopaTopHUX PO6iT.

BMKOHaHHA MOAY/1IbHOT KOHTPOJIBHOT pOG0TH.

CKnagaHHA eK3aMeHy.

U N W N =

CUCTEMA PEATUHIOBUX BAAIB TA KPUTEPII OLLIHFOBAHHS
1. BiaBigyBaHHA Ta BignoBiAi Ha NpaKTUYHMX 3aHATTAX + HAaNMCaAHHA CAaMOCTIMHMX POGIT.
3a po60Ty Ha NPaKTUYHMX 3aHATTAX CTYAEHT MoXe oTpumatu: 10 banis.
2. BUKOHaHHA po3paxXyHKOBOT po6OTH.
MaKkcumanbHa KinbkicTb 6aniB 3a BUKoHaHHA PP: 10 6aniB.
3. JlTabopaTopHi pob6oTu.
MakcrMmanbHa KinbKicTb 6aniB 3a Bci 1abopatopHi po6oTu: 20 6anis.

CmydeHmu, w0 He BUKOHa/1u PP, 0o sukoHaHHA s1abopamopHoi pobomu He onyCcKarmecsA
(poboma 8Ba>kKAeEMbCA HE BUKOHAHOIO MA He 3aXUUWeHOI 8YACHO).

4. Mogy/sibHa KOHTPOJIbHA po6oTa.

BaroBui 6an MoAy/1IbHOT KOHTPOJIbHOT po60TH: 20 6anis.



3A0X0Y4YYBAJIbHI BAJIN

TBOpYMM Nigxia Ta BUCOKMM piBeHb 3HaHb: dodamkoso do +10 6anis.
PO3PAXYHOK LUKAJIM PEUTUHIY

CyMa BaroBmx 6aniB KOHTPOJIbHMX 3axoAiB NPOTAroM cemecTtpy: 60 6anis.
Exk3ameH: 40 6aniB (TeopeTU4Hi NUTaHHA Ta 3aga4a).

TabAnusa BiANOBIAHOCTI PpeNTUHroBux 6AAIB OUIHKAM 30 YHIiBEPCHUTETCbKOIO LUKAAOIO

KinbkKicTtb 6anis OuiHKa
100-95 BigmiHHO
94-85 Ayxe pobpe
84-75 Jdobpe
74-65 3aa0BiNnbHO
64-60 JdocTtaTHbo
MeHwe 60 He3agosinbHO
He BMKOHaHi yMOBM A0MYCKY He ponyweHo

9. flopatKkoBa iHpopMmauia 3 AMcumnaiHU (OCBiTHBOrOo KOMMOHEHTA)

Onuc MmaTepiadAbHO-TeXHIYHOro Ta iHcpopmawdinHoro sabesne4yeHHs AUCLUMAIHU

O6nagHaHHA ANnA nabopaTopHMX po6iT: Komm'iotepuHuii Knac 3 12 komn'totepis Intel Celeron G540,
2.5 GHz,03Y: 4I'b, HDD: 500 I'b NporpamMHe 3a6e3neyeHHA: MatLAB (Online)

Po6o4y nporpamy HaB4asibHOT AUCLUMMNATHU (CUNaBYC):

CknapgeHo AHTuneHko P. B.;

YxBaneHo Kadeapoto NPE (npotokon Ne 06/2025 Big 25.06.2025 )

MoropkeHo MeToauYHO KoMmicieto dakysnbtety/HHI (npoTtokon Ne 0/2025 Big 26.06.2025 )



http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=7f2033df-5e32-4e25-ae74-cd6f23892955

