gu HauioHanbHUA TeXHIYHUI YHiIBEpCcUTET YKpaiHU
ag «KUTBCbKUI MOMTEXHIYHUWA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadeapa npuknagHoi
pagioeneKTpoHiku

[RE-114] UMOPOBE OBPOBJIEHHA CUTHAJIIB

Po6o4ya nporpama HaB4aJsibHOI gucumniaiHm (Cmnnabyc)

PiBeHb BMLWOT OCBiTU
lanysb 3HaHb
CneuyianbHicTb

OcBiTHA nporpama
Cratyc aucumnniim

®dopma 3506yTTA BULLOT
OCBiTH

Pik nigrotoBKM,
cemecTp

O6car aMcumnaiim

CemecTpoBmi
KOHTPOJ1b/ KOHTPOJIbHi
3axoam

Po3knag 3aHATb
MoBa BMKNagaHHA

PeKkBi3nTH HaB4YaNbHOT AUCLMIJTIHMU

Mepwunit (6akanaBpCbKMiA)
17 - EneKkTpoHika, aBToMaTM3aLia Ta eNeKTPOHHiI KOMYyHiKauii
172 - EnekTpoHHi KOMYHiKaUil Ta pagioTexHika

IHTeNleKTyasIbHi TEXHO0riT paAioe/IeKTPOHHOT TEXHIKM
IHbopmaLifHa Ta KoMyHiKalilMiHa pagioiHxkeHepis
PagiotexHiyHi KoMmn'loTepm3oBaHi cuctemu
TexHonorii pagioeIeKTpOHHOT 60pOTLOMU

HopmaTtuBHa

Oy4Ha

3 Kypc, OcCiHHiM cemecTp

5 kpea. (Jleky. 36 rog, MNpakTt. 36 roa, J/1a6. 18 roa, CPC. 60 rog )
Exk3ameH

https://rozklad.kpi.ua
YKpaiHCbKa

IHdopMaLis npo KepiBHMKa Jleky.: AHTMNeHKo P. B., MpakT.: MNpuxoabko I. 0.,

Kypcy / BUKnajgayis

Nab.: MNpuxoabko I. O., CPC.: AHTMneHKo P. B.



http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=7f2033df-5e32-4e25-ae74-cd6f23892955
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=0e2a8e22-8c1e-4d2c-834b-070df568acf7
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=0e2a8e22-8c1e-4d2c-834b-070df568acf7
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=7f2033df-5e32-4e25-ae74-cd6f23892955

Po3MiweHHA Kypcy https://do.ipo.kpi.ua/course/view.php?id=450

Mporpama HaB4YaJZIbHOT AMCLUMNNAIHMU
1. Onmnc HaBYaNbHOT AUCUMNNIHK, TI MeTa, NpeAMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA
MeTolo KpeauTHOro moaysisi € popMyBaHHA y CTYAEHTIB 34aTHOCTEM:

+ AHanizyBaTu AMUCKPETHi CUCTEMM Ta iX CTPYKTYpM;

+ MpoeKTyBaTH NiHiIMHI undposi inbTpu;

* BuM3HA4YaTM OCHOBHi XapaKTEPUCTUKU AMCKPETHUX CUTHaiB;

+ BuKopucTOBYBaTHM OCHOBHi METOAM CNEKTPAJIbHOrO aHanizy AMCKPETHUX CUrHanNiB;
* [IpoeKTyBaTM AMUCKPETHiI CUCTEMU 3 OOBPOBSEHHAM CUIHaNiB Ha KiIbKOX LWBUAKOCTSAX.

CTyaeHTH nicna 3aCBOEHHA KPeAMTHOrO MOAYJ/IS MalTb MPOAEMOHCTPYBATM TaKi pesysibTaTu
HaBYaHHSA:

3HaAHHA:

B/JIaCTUBOCTEM AUCKPETHUX CMCTEM Ta iX OCHOBHi XapaKTEpPMCTUKM B 4YacCOBilM, YaCTOTHiIM Ta z-
o6nacTi; MeToZiB NpOeKTYBaHHA UMPPOBUX NiHIMHUX DiNbTPiB; OCHOBHUX METOAiB CNEKTPa/IbHOIro
aHanisy AMCKPETHMX CUIrHaniB; y3roaxeHoi umdpoBoi dinbTpauii; 06pobaeHHA AMCKPETHMX
CUrHasiB Ha Ki/IbKOX LWBMAKOCTSAX.

YMiHHA:

aHanisyBaTM Ta NpPOEKTYyBaTW JiHIMHI AMCKpeTHi cucTeMu (LMdpoBi dinbTpM); BUKOPUCTOBYBATH
OCHOBHi MeToAM CNEeKTpasibHOro aHanizy AUCKPETHMX CUrHanis; BMKOPMUCTOBYBATM Y3roAxeHy
dinbTpayilo AMCKpETHUX CcurHaniB, o6pobNATU AMCKPETHi CUrHa/v 3a AOMOMOrol
6araToWwBMIKICHMX CUCTEM.

Aocsig:

NPOEeKTYBaHHA NiHiIMHUX UMbpoBMX iNbTpiB; CNEKTpasibHOro aHanizy AUCKPETHMX CUrHaniB;
BUKOPUCTAHHA iHCTPYMeHTiB Matlab Ta iHWMKMX nporpamMHMX NpoAyKTiB A8 uMdpoBOoro o6pobseHHs
CUrHanis.

3ara/sibHi KOMNETEeHTHOCTi, WWo 3a6e3ne4yyTbCsad BUBYEHHAM AUCLMNIIHU:

3K2. 3paTHiCTb 3aCTOCOBYBaTU 3HAHHA Y NMPaKTUYHUX CUTYyaLiax

3K4. 3HaHHA Ta po3yMiHHA NpeAMeTHOT 061acTi Ta po3yMiHHA npodeciiHoi AianbHOCTI.
3K7. 3paTtHicTb BYMTUCA i oBONOAIBATHU CyYAaCHUMM 3HAHHAMM

3K8. 3paTtHicTb BMABNATM, CTAaBUTU Ta BUPpillyBaTHM NpobGaEMM

daxoBi KOMNETEeHTHOCTi:

e OK3. 3paTtHicTb BUMKOpMUCTOBYBaTM 6a30Bi MeTOAM, CNOCOGU Ta 3aCOOM OTPUMAHHS,
nepeaaBaHHsA, 06po6KK Ta 36epiraHHA iHpopmauii

e ®K4. 3paTHicTb 3A4iMCHIOBATM KOMM'IOTEPHE MOJE/IOBAHHA MPUCTPOiB, cMCTeM i npouecis 3
BMKOPMCTAHHAM YHiBepcaJ/lbHMX MNaKeTiB MpUKAAAHMX MNpOrpam.

[IlporpaMHi pe3y/ibTaTW HaB4YaHHA:

¢ NPH1. AHanisyBaTu Ta NpuMMaTH 06I'pyHTOBAHI pilleHHA Npu po3B’s3aHHi cneuianizoBaHMx 3a4a4
Ta NPaKTUYHUX NPO6JIEM TENIEKOMYHiKaLiM Ta pagioTexHiKM, AKi XapaKTepM3ylTbCA OMMIEKCHICTIO
Ta HEMOBHOTO BM3HAYEHOCTi YMOB;

+ MPH2.3acTtocoByBaTH pe3sy/ibTaTU OCOOMCTOrO NOLIYKY Ta aHanisy iHpopmauii 418 po3B’A3aHHA

AKICHMX 1 KiNbKicHMX 3a4a4 noAi6HOro xapakrepy B iHopmauiMHOKOMYHiKaLiMHUX Meperkax,

TeNeKOMYHiKaLiMHUX i pagioTeXHiIYHUX cucTeMax;

¢ MMPH7.MpaMOTHO 3aCTOCOBYBaTM TEPMIHOJIOrit0 ranysi TesleKoMyHiKauii Ta pafioTeXHIKM;

¢ MNPH8.0nucyBaT NpMHUMNKM Ta NpoLeaypH, LLO BUKOPUCTOBYIOTbLCA B T€/IEKOMYHiKaLiMHUX
cuctemMax, iHpopmaLiMHO-TeNEeKOMYHIKaLiMHUX Meperkax Ta paaioTexHiui;


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

e» [IPH13.3actocyByBaT (pyHAAMeEHTasIbHi i NpUKNagHi HayKM Ana aHanisy ta po3pobKu
npouecie, WO Big6GyBalOTbCA B TENEKOMYHIKALUiMHMX Ta pafioTEXHIYHMX CUCTeMax;

e NMPH18.3HaxoauTH, ouiHIOBaTH i BUKOPUCTOBYBaTM iH(popMauito 3 pisHUX axKepen, HeobxigHy anA
po3B’A3aHHA NpodeciMHUX 3aBAaHb, BKAKYaOUYM BiATBOpEHHSA iHdopMauil Yepe3 eneKTpoHHUM
MOLUYK.

+ NPH20.MoAcHOBaTM NpPUMHUMNKM NO6YA0BU M (bYHKLIOHYBAHHA anapaTHO-MpOrpamMHMX
KOMMJIEKCIB CUCTEM KEpPYBaHHA Ta TEXHIYHOrO 06C/IyroByBaHHA A1 PO3PO6KM, aHani3y i
ekcnnyaTauii iHdopMaLifMHO-TeNeKOMYHIKaUiMHUX Meper, TeNeKOMYHiKalilMHuX Ta
pPagioTEXHIYHUX CUCTEM;

2. NpepeKBi3UTH Ta NOCTPEKBI3UTH AUCLUMINJIIHM (MicLe B CTPYKTYPHO-JIOFiYHiM cXxeMmi
HaB4YaHHA 3a BigNoBigHO OCBiTHbOI NMPOrpamoto)

UndpoBe 06pobneHHA curHaniB 6a3yeTbca Ha AucumniiHax: «CUrHanam Ta npouecu B paaioTexHili».
MNocTpekBi3nTU AUCUMMNIIHU - «MeToaM 3B’ A3KY B iIHTENEKTYya/lbHUX CUCTEMaX>.

3. 3MicT HaBYaJIbHOT ANCUMNAIHMU

Tema 1. OCHOBHi NOHATTA.

Po3euTOoK cmctem LOC. KnacmuHi Hanpamku LOC: cnekTpaibHUIM aHanis ta uymdposa
dinbTpayis. Chepu 3actocyBaHHA LOC, nepeBaru Ta HeloNnikM. MaTeMaTUUHMM anapar.
Y3arasnbHeHa cxema cuctemu LOC. Wnaxm peanisayii cuctem LOC.

OCHOBHi TMNKU curHanie. AMCKpeTHUM curHan. UudpoBuit curHan. TunoBi AMCKpPeTHi curHanu.

UndpoBrit ogmMHUYHMIM iMnyabe. LUndpoBuit ogMHUYHUIM CKaYvoK. AMCKpeTHa AiMcHa
eKCMnoHeHTa. JMCKPEeTHMIM rapMOHiYHUIM curHan. AUCKPETHMIM KOMMNIEKCHMM FrapMOHiYHUM
curHan. KoM6iHyBaHHA cTaHAAPTHMX MOCAiloOBHOCTEN.

AnckpeTHi cncteMu. OCHOBHi BM3HadeHHA. Knacmdikauisa gMcKpeTHUX cuctem. JliHiMHa
AOMCKpeTHa cuctema. CrtauioHapHa gMcKpeTHa cucTema. JeTepmiHoBaHa AMCKpPEeTHa cucTema.
Nam'atb cuctem. CTiMKiCTb.

Tema 2. OCHOBMU AMCKPETHUX NepeTBOPEHb.
JANCKpeTHI nepeTBOpeHHA (ornsag).

AncKkpeTHe nepeTBopeHHA Jlannaca. BigMiHHICTb BiA nepeTBOpeHHA aHano0roBMx CUrHanie.
OcHoBHi BNacTMBOCTI.

NepetBopeHHA Pyp’e AUCKpETHOT nocnigoBHOCTi. OCHOBHi BnacTMBOCTI nepeTBopeHHA Pyp’e.
HenepepsHictb. MepiognyHictb. MepetBopeHHA Pyp’e AiMicHOro curHany. JlIiHiMHICTb.
3MileHHA no 4JacToTi. 3MileHHA B 4vaci (3aTpmMMmKa). Teopema lapcesansa. Teopema npo
3roptky. Teopema nNpo nepioanyHy 3ropTky (Moaynsuisa). AudepeHuitoBaHHA MO YacToTi.

Z-nepeTBOpeHHA. 3B'A30K 3 AUCKPETHUM nepeTBOpeHHAM Jlannaca. 3B'A30K 3 NepeTBOPEHHAM
dyp’e.

O6nacTb 36iraHHA z-nepeTBOpeHHA. BnactuBocTi ob6aacTi 36iraHHA.

BnactmBocTi z-nepeTBopeHHs. JliHiMHiCTb. Teopema npo 3aTpuMMKY. TeopemMa Mpo 3ropTKy.
MHO¥€eHHA Ha eKCnoHeHUiMHy nocnifoBHicTb. AudepeHuitoBaHHA.

3BOpOTHE Zz-nepeTBopeHHA. CNOCO6M 3HAXOAXKEHHA 3BOPOTHOro z-rnepeTtBopeHHA. Tabnmui
BiagnoBigHOCTi. Po3KknagaHHA z-306pa)eHHA Ha npocTi Apob6u. Po3knagaHHA B cTeneHeBi paau.

Tema 3. CneKTpa/ibHMM aHanis.

CneKTp AMCKPETHOro curHany. BnacTtMBOCTiI cneKTpiB AMCKpeTHOro curHany. HaknagaHHsa
CNeKTpiB AMCKPETHOro CUrHasy. 3B’A30K i3 CNEKTPOM aHAJ/IOrOBOr0 CMrHasly, PO3MHOXEHHS



CNeKTpy aHa/Z1IoroBoro curHany.

AnckpeTHe nepetBopeHHA Oypbe (AND). MNpame nepetBopeHHA. /[iana3oH aHanisy. PosginbHa
34aTHiCcTb Mo 4acTtoTi. Bignik abcontoTHoi YactoTu. KinbKicTb 4acoBMX Ta 4YaCTOTHMX BiAANiKiB.
MNepioanyHictb AN® no yactoTti. MaTtpuua ANO.

Bnactusocti AN®. MepiognuHicTtb. JliHiMHicTb. 3MiweHHA. 3aTpMmKa. Teopema [lNapceBans.
CumerTpia. PospaxyHoK 3a gonomoroto AMN® KpyroBoi (nepioguyHoi) 3roptku. AN® nobyTKy
nepiogM4HMX NOCNiAOBHOCTEMN.

Anroputmu wBMAKoro nepetsopeHHAa Pyp’e. PospaxyHKoBa cknaagHicte AMNO.

Anropmntm LUMN® 3 npopigxeHHaM y 4vaci. MovaTtkoBi yMoBM (06epHeHHA 6iTiB). Mpuknag LUMNO
8-ToukoBoi nocnigoBHocTi. OcHOBa anroputmy LUM®.

Anroputm LLUMN® 3 npopiaXeHHAM Mo 4acToTi.

3HaxoaxKeHHA 3BopoTHoro AMN® 3a gonomoroto anroputmy LM,
Y3arasibHeHHsa no WNo.

Anroputm lepuens.

Po3TikaHHA cnekTpy.
AncKkpeTHa dinbTpayia 3a gonomoroto AMO.

CnekTporpama.
Oco6aunBocTi BUKopucTaHHA AMN®P ana cnekTpasbHOro aHanisy.
Tema 4. JliHinHi guckpetHi cuctemn (N14C).
JIiHIMHI AMCKpeTHi cMcTemMM, BU3HAYEHHS.
Onumc NAC B yacoBit o6n1acTi. IMAynbcHa xapaktepuctmka (IX). MNepexigHa xapaKTepucTMKa.
CniBBigHOWEHHA MiX BxoaoM i Buxoaom JIAC. dopMysa AUCKPETHOT NiHIMHOT 3ropTKM.
Pi3sHunueBe piBHAHHA. PekypcuBHi Ta He pekypcmBHi JIAC. C1cTeMM i3 CKIHYEHHO Ta

HecKiH4yeHHoto IX. Mam'ate NAC. Crinkicte JIAC. OuiHka ctirkocTi JIAC no IX.

Onmnc 1AC B z-o6nacTi. MNMepegaBanbHa yHKUiA. BnactuBocTti MN®. KapTta HyniB Ta nostocis
Nd. 38'a30k MO 1a IX. MNP peKkypchBHUX Ta HepeKypcmBHux JIAC. OuiHka cTikikocTti J14C no
no.

Onuc NAC B 4YacToTHiM o6nacTi. YacToTHa xapaktepucTmka. KYX, AYX Tta ®YX. 3B'A30k KYX Ta
N®. BnactueocTi KYX.

Ctpyktypn NAC, ocHOBHi onepadii.

Ctpyktypn pekypcmBHux JIAC. MNpama ctpyktypa |. MNpama ctpykTypa Il (KaHOHi4YHa npsama
CTpyKTypa). KackagHa cTpyKTypa. lapasnenbHa CTpyKTypa.

CTpykTypH HepeKkypcmBHux JIAC. MNMpama cTpykTypa. KackagHa cTpyKTypa.
Buo6ip ctpyktypu J14C.
Tema 5. Undposi niHiHi pinbtpu (LUD). MeToan pospaxyHKy.

Undposi dpinbtpu. Bumorn go LUd. UD ak JIAC. IMnynbcHa xapaktepuctmka O pisHMX
nopaAkis. Bunaaku AiMCHMX Ta KOMMJIEKCHMX noJitociB. FleoMeTpmyHa iHTepnpeTanis AYX Ta
®YX. Hynb-nontocHa kapta U®. Bname HyniB Ta nostocie Ha YX.

U® pisHoro nopaaky. U® 1-ro nopsaaky. Cxema, xapaktepuctmku. LUd 2-ro nopasaky. lNpama ta



KaHoHiYyHa dopmm peanisauii. CTPYKTYpHi cxeMU. ANrOpuUTM OBYMUCAEHHA iMMNYJ/IbCHOT
XapaKTepUCTUKM Ta AYX.

MeTtoau po3paxyHKy HIX-dinbTpis.

MeTop iHBapiaHTHOro NepeTBOPEHHA iMMYJ/IbCHOT XapaKTepUCTUKK. [lepeBaru Ta HeAoNiKM
meToay. NpuKknagm pospaxyHky.

MeTog 6iniHiliHoro nepetBopeHHaA. CyTHiCTb MeToay. BuMoru oo dyHKUiT nepeTBOpeHHS
aHanorosoi 4actoTun. OcHoBHi cniBBigHOWeEHHA. Hepgonikn metopy.

Po3paxyHoK KoediuieHTiB LD wnsaxom po3milleHHA HyniB Ta noawcis. Po3paxyHoK
KoediyieHTiB Ld WnAXoM y3roaxKeHoro z-nepeTtBOpPEeHHA.

MeToan pospaxyHKy CIX-dinbTpis.

MeToa 3Ba)KyBaHHA iMMYJ/IbCHOT XapaKTePUCTUKU. BuKopucTtaHHa OHY Ta CMyroBmx igeasibHUX
aHanorosux @inbTpiB AK npototunie L®. OcHoBHi cniBBigHOWeHHA. ABuwe li66ca. Buau
3BaXKylumMx BiKOH: NMpsAMOKYTHe, XeMiHra, XaHHa, Kamsepa. MopiBHAHHSA iX edeKTMBHOCTI.
BM6ip BiKOH Mo rapaHTOBaHOMY 3racaHHI Ta nepexiaHii cMysi yactoT. MepeBaru Ta HeAoONiKM
meToza.

MeToa YyacTtoTHOT BUGipKM. OCHOBHI cniBBigHOWweHHA. BiaxuneHHa AYX U® Big npototmny y
MicuAax YacToTHMX BMGIpOK. MeToau onTMmiszauii YacToTHMX BMGipoK. MeToa AiHiMHOro
nporpamMyBaHHA. Pi3Hi dopmun peanizauii iHTepnostotvoro CIX-dinbtpa. BMKopucTaHHSA
HEPEKYPCUBHOT Ta PEKYPCUBHOT CTPYKTYP.

U®d 3 niniHolo ®YX. YMoBM 3a6e3nedeHHs igeanbHoi niHinHoi @YX, Tunm LUd. OYUX dinbTpis i3
CKiHYEHHOI iMNYJIbCHOI XapakTepucTUKolo. [ocTtaHoBKa 3ajadvi. Pesynbtatu piweHHA. Bua
iMny/ibcHOT xapakTepucTuku CIX-dinbTpa 3 igeanbHoo ®YX. 3a6esneyeHHA MNocTiMHOT ha3oBoi
Ta rpynoBoOi 3aTPUMKM.

Bcenponyckatoyi dinbtpu (BMNd). BMO nepworo nopsaaky. BN suwmx nopagkis. CTpyKTypHi
cxemun BIMO nepworo nopsaky. PekypeHTHa dopmyna MO BMO.

MinimanbHo dasosi J14C.

Y3rogxeHi LO.

4. HaBuanbHi MaTtepianm Ta pecypcm

1.

AuncTtaHuinHun kypc Lindpose 06pobieHHa curHanis Ha naatdopmi AMCTaHUIMHOrO HaBYaHHS
"CiKOpCbKUM".

. Alan V. Oppenheim. Digital Signal Processing / Alan V. Oppenheim, Ronald W. Schafer -

Pexxnm pgoctyny: https://ocw.mit.edu/courses/res-6-008-digital-signal-processing-spring-2011/
— Ha3sBa 3 eKpaHy.

BopTHuK I.T. UndpoBa 06pobKa cMrHaniB B TeIeKOMYHiKaLiMHUX cucTteMax nigpydnmk. I.T.
bopTHuK / 2014. — BiHHMua: BHTY 2014.— 231c.

YuweHko 10.0. OcHoBM Ta meToam uMdpoBOT 06PO6KM curHaniB: Big Teopii 4O MpaKTUKM
HaB4YaJibHUM NocibHMK. H0.0. YuieHko, B.B. Apoxak, M.C. FaBpunak, M.B. Tanax / 2021. —
YepHiBui : YepHiBeubkMiM HauioHanbHUM yHiBepcuTeT iMeHi HOpis degbkoBmua 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 — Pexum poctyny:
https://uk.mathworks.com/help/signal/index.html?s_tid=hc_product_card— Ha3sa 3 ekpaHy.
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HaBYa/ZibHMM KOHTEHT

5. MeTogmMKa onaHyBaHHA HaB4aJibHO1 AUCUMMNIHM (OCBiTHBOrOo KOMMOHEHTA)

JleKuinHi 3aHATTA

;l/":_l HasBa TeMun nekuii Ta nepenik OCHOBHUX MNMUTAHb

Tema 1. OCHOBHi NOHATTA.

(11, 2], [3],

IcTopia po3euTKy LLOC. KnacuyuHi Hanpamku LLOC: cnekTpanbHui aHanis Ta umdposa
dinbTpayisa. 3actocyBaHHAa LLOC - nepeBaru 1a HeAoJsliKM.

1 3asdaHHA Ha CPC: MatemMaTu4yHMI anapaT. Y3arasibHeHa cxema cucTemun LLOC. LUnsxwu
peanizauii cuctem UOC. [3, cTop. 7, 20]

Tema 2. OCHOBM AMCKPETHUX MEepeTBOPEHb.

(1]

JANCKpeTHe nepeTBopeHHA Jlannaca. BigMiHM Big nepeTBOpeHHA aHa/IoroBMX CUrHasiB.
OcHOBHi BNacTUBOCTI.

Ne .

3/n Ha3Ba TeMM nieKuii Ta nepesiik OCHOBHMX MUTaHb
Tema 2. OCHOBM AMCKPETHUX NepeTBOpPEHb (MPOAOBXKEHHS).

NepetBopeHHA Pyp’e AMCKPETHOT NOCNiAOBHOCTI. YMoBa icHyBaHHA. OCHOBHi B/IacTUBOCTI.

Z - nepeTtBopeHHA npsame. O6rpyHTyBaHHA Nepexoay BiJ KOMMJIEKCHOT p - MJIOWMHU Ao Z -

NJAOWMHK. 36iraHHA Z - nepeTBopeHHsA. CniBBiAHOWEHHA KOMMJIEKCHUX P - Ta Z - MJIOWMH.
2 BnactuBocTi . Npuknagn nepetBopeHsb.

O6epHeHe Z - nepeTBOpeHHA. MeToau 3HaxoaxKeHHs. lNpuknagu.

3as0daHHA Ha CPC: |HWi gMCKpeTHi NepeTBOpPeHHA (Ornaj): OpTOroHasibHi NepeTBOpPEHHS,

OVCKpeTHe nepeTBopeHHA [inbepTta, nepeTBopeHHA Agamapa, Xaapa, Yoswa, KOCUHYCHe

Ta CMHYcHe, KapyHeHa-/loeBa. [2]

Tema 3. CneKTpanbHMI aHanis.

[1-4]

KOMMNNEKCHMIM CNEeKTp AMCKPETHOrO CUMrHany. AMMIITYAHMM Ta €HEepreTUYHMM CneKTp.

3 OCHF)BHi BI'.IaCTMBOCT]' Ta T_eope’MM: njHiﬁHiCTb, uMdppoBa 3ropTka, Teopema Mnpo 3CyB,
nepioAMYHICTb MO YacToTi, 3B’A30K i3 CMEKTPOM aHa/loroBOr0 CUrHajsy, PO3MHOXEHHA
CNEKTPY aHa/IoroBOr0 CUIrHa/y, MOXJ/IMBICTb BiAHOBJIEHHA CMNEKTPY aHa/oroBoro CUrHasny.
HaknagaHHA cnekTpis.
3asdaHHA Ha CPC: MogaHHa AN ak auckpeTHoi dinbTpauii (anropmtm Mepuens). [3]
Tema 3. CnekTpasnbHMIM aHaNi3 (NPoAoOBXeHHA).

AnckpeTtHe nepetBopeHHA Pyp’e (AND). MNpame nepeTBopeHHA. /Jiana3oH aHanisy.

4 Po3pinbHa 3paTHicTb No 4acTtoTi. Bignik abcontoTHOT YacTtoT. KinbKicTb YyacoBux Ta
yacToTHMX Bignikie. MNepiognuHicte AN® no yactoTti. HaknagaHHA cneKkTpis. LWWBuaKoais
anroputMy. BrnactuBicTb KOMNeKcHOT cumeTpii. Cnocobu nigBULWEHHSA po3A4iNbHOT
3aaTHocTi no 4yacTtoTi. O6epHeHe nepeTBopeHHA dyp’e, MOro B/IACTUBOCTI.

Tema 3. CnekTpasnbHMIM aHaNi3 (NPoAoOBXeHHA).

AnroputmMu wBuaKoro nepetBopeHHA Pyp’e (LUMP). PisHoMaHiTHiICTE anroputmis LUMO.
Mpoueaypa npopifarKeHHA YacoBMX BianikiB. ANropMTMm ABiIMKOBOI iHBepcii (6iT-peBepc).
Hanpaenenun rpad LWUN®. MepeBaru anroputmy LUN®: wemMaKkoaia, BUKOpUCTaHHA nam’aTi.

5 KoediuieHT npuckopeHHa WMN®. O6epHeHe LUMN® (OWN®P). 3HaxoaxeHHa OLUMND 3a
agonomoroto LLUMNO®.
3asdaHHA Ha CPC: lMepeHoc Ta iHBepcia cnekTpa. PopMyBaHHA UMDPOBOro CUrHany 3
oAHieto 60KkoBot0 cMyroto. MogaHHA ANO ak gMckpeTHoT dinbTpauii (aaropmtm lNepuens).
[11, [3]

Tema 4. AMcKpeTHa 3ropTKa Ta Kopeasuyis.
[3-4]

6 B3aemMHa Kopensuisa Ta aBTokopenauia. BukopuctaHHa Kopenauii. LLBnaka kopenauia.
AMCKpeTHa 3ropTKa. BukopuctanHa 3ropTtkmy LOC Ak 6a3oBoi onepauii. lNpuknag
o64McsieHHA. 3ropTKa anepioamMyHa (niHiMHa). MpuKaaan o06YUCIEHHS.

Tema 4. AncKkpeTHa 3ropTka Ta Kopensuia (NpoaoBXKeHHA).
AnckpeTHa dinbTpaudia 3a gonomoroto AMN®. 3ropTKa KpyroBa (nepiogmyHa). 3ropTka

7 weuaKa. BukopucrtanHa anroputmy LLMNO.

3asdaHHA Ha CPC: OGYUCIEHHA 3rOpTKM AOBIrMX NOC/iJOBHOCTEM, TX CEKLiOHYBaHHA
(6n104Ha 3ropTKa). MeToam ckaetoBaHHA OKpeMux 610KiB. MogaHHAa AP AK gUMCKpETHOT
dinbTpauii (anroputm Nepuens). [5]




Tema 5. JliHiMHi puckpeTHi cuctemn (J14C).

(11, [3]

OcHoBHi noHATTA Ta BnactueocTi J14C.

Onuc NAC B 4acoBiM o6nacti. OCHOBHa XapaKTepUCTMKA B 4acoBiM o6sacTti - iMny/sibCHa

8 . . . . .
XapaKTepucTuka. JliHiMHa 3ropTka. Pi3HuueBe piBHAHHA. PeKypcuBHi Ta HepekypcusHi J14C.
AHanis cTiMKocTi.
Onuc 14C B z-o6n1acTi. OcHoBHa xapakTepucTtmKa J14C B z-061acTi - nepegaBasibHa
dyHKuia (MP). BusHavyeHHsa M. 3B'as3ok MO Ta iMNyIbCHOT XapaKTEPUCTUKM.
Tema 5. JliHinMHi anckpetHi cuctemm (J14C) (MpopoBXKEHHS).
KapTa HyniB i nontocie Md. daktopmsauia Nd. AHaniz crivikocTi J1AC B Z-061acTi.
9 Onumc N1AC B 4YacToTHiIM ob6nacTti. OCHOBHa XapaKTepMCTMKA B YacTOTHiIM obnacTi -
KOMMJIEKCHa YacToTHa xapakTepucTuka (KYX). 3B'asok KYX Ta Mo.
3asdaHHA Ha CPC: Ekcnipec-aHaniz KYX. [3]
;l/":_l Ha3Ba TeMM neKuii Ta nepesiik OCHOBHMX MUTaHb
Tema 6. Ctpyktypmu J14C.
(1]
10 CTpykTypH pekypcmBHmux JIAC, iX BnacTtMBOCTi Ta BigMiHHOCTI. [paMa cTpyKTypa.
KaHoHi4YHa npama cTpyKTypa. KackagHa cTpyKTypa. lapanenbHa CTpyKTypa.
CTpyKTYypH HepeKypcmBHux JIAC, ix B1aCTUBOCTI Ta BigMiHHOCTI. [pAMa CTpyKTypa.
KackagHa cTpykTypa.
Tema 7. Undposi niHinHi pinbtpn (LD).
(1]
Ud ak J1A4C. IMnynbcHa xapakTepucTuka Ld pisHMx nopaakie. Bunaaku AiticHMx Ta
KOMMAEKCHUX nostociB. FeomeTpmyHa iHTepnpeTauia A4X ta ®YX. Hynb-nontocHa Kapta
Lo.
11 LU® pisHoro nopsaaky. LU® 1-ro nopsagky. Cxema, xapaktepuctmku. LUd 2-ro nopaaky.
ANroputM O6YMCNEHHA iMNYJ/IbCHOT XapaKTEPUCTUKM Ta AYX.
PekypcuBHi Ld. ®inbTpu i3 HECKIHYEHHOW iMNYNbCHOK XapakKTepucTtukow (HIX-dinbTpu).
Oco6nuneocTi HIX-dinbTpiB: dpopmm peanisauii, iMmnysibCHa XxapaKTeEPUCTUKA, HYJIb-MOJOCHA
KapTa, Heob6XigHiCTb NepeBipKM Ha CTiMKiCTb, anroputmm peanisauii,
3asdaHHA Ha CPC: Oco6nmuBocTi HIX-dinbTpiB: BnamB Ha AYX nontocis, nopsgok. [3]
Tema 7. Undposi niHinHi dpinbtpu (LP) (NpoaoB:KeHHA).
HepekypcuBHi LUd. PinbTpu i3 cKiHYEHHOI iMNyAbCHOW XapakTtepucTukoto (CIX-dinbtpn).
12 IMNynbcHa XxapakTepucTmka. dopmu peanisauii. Hyab-nosocHa Kapta. CTiMKicTb
HepeKypcuBHUX L. Peanisayia Ta anropmtm WBKMAKOT 3ropTkM. Bname HyniB Ta nosociB Ha
4Xx.
NepeBaru ta Hegoniku Ud. Bubip mixk HIX Ta CIX dinbTtpamu.
Tema 8. Metoamn pospaxyHky LO.
[1-5].
Po3paxyHok HIX-dinbTpis.
13 MeTog iHBapiaHTHOro NepeTBOPEHHA iMMYyJ/IbCHOT XapaKTepUCTUKK. [lepeBaru Ta HeAoNiKM
metogy. NprKnaam po3paxyHKy.
MeTog 6iniHiMHoro nepetBopeHHs. CyTHiICTb MeToay. Bumoru fo dyHKLiT nepeTBopeHHs
aHanorosoi yactotM. OcHOBHi cniBBigHOwWeHHA. Heponikn metoay.
3asdaHHA Ha CPC: IHWwi meTogn npoektyBaHHA HIX-dinbTpis. [1-5]
Tema 8. Metoam pospaxyHKy L® (npopoBXKeHHA).
Po3spaxyHok CIX-dinbrpis.
MeToa 3BaXKyBaHHA iMMNYJ/IbCHOT XapaKTEPMUCTUKU. BuKkopuctaHHa OHY Ta cMyrosmx
14 ipeanbHMx aHanorosmx dinbTpiB AK npototmnie LUd. OcHoBHI cniBBiAHOWEHHA. ABULLE
r66ca. Buan BiKOHHMX YHKLiIM: NpAMOKYTHa, XeMiHra, XaHHa, KaMsepa.
3asdaHHA Ha CPC: TopiBHAHHA edeKTUBHOCTI BIKOHHMX dYHKUiM. BM6ip BiKOH no
rapaHTOBaHOMY 3racaHHi0 Ta nepexifHii cmysi yactoT. MepeBarn Ta HegoNikKM MeToaa.
[1,5]
Tema 8. Metoam pospaxyHKy L® (npopoBXKeHHA).
MeToa YacTtoTHOT BUGipKM. OCHOBHI cniBBigHoWweHHA. BigxmneHHa AYX U® Big npotoTtuny y
15 MicuAX YacToTHMX BMGIPOK. MeToaM onTuMmisauii 4acTOTHMX BMGIpoK. MeToa niHilMHOro

nporpamMyBaHHA. Pi3Hi dopmun peanizauii iHTepnosowyoro CIX-dinbtpa. PekypcuBHa
peanisayia CIX-dinbTpa.
3asdaHHA Ha CPC: OntumizauifiHi metoam npoektyBaHHA CIX-dinbrpie. [1-3,5]




Tema 9. Mpurknagu cuctem LOC Ta ix oco6aMBOCTI.
(1]
CIX cuctemmn 3 nininMHolo OYX. YMoBM 3a6e3neveHHa iaeasbHoT niHikMHOT ®YX. Bua
16 iMnynbcHOT xapakTepucTukm CIX-dinbTpa 3 igeanbHoto OYX. :’>a6e3nequHﬂ nocTiMHoi
¢da30BoOi Ta rpynoBoi 3aTpuMKK. CTpyKTypa cucTeM i3 niHinMHoo OYX.
Bcenponyckatoui ¢inbtpu (all-pass filter). Md, KYX. CrpykTypa Bcenponyckawuux @inbTpis.
3asdaHHA Ha CPC: MiHimanbHo-da3oBi cuctemun. [3]
Y3rogxkeHun umdpoBmit dinbTp [4]
Tema 10. 3MiHa HacToTHM AMCKpeTm3auii umdposoro curHany.
(3]
17 HeobXxigHiCTb 06pOBNEHHA CMIrHa/iB Ha KiZIbKOX LUBUAKOCTAX.
Jeunmanisa (3MEeHLWeHHA 4acToTM guckpeTusauii umdpoBoro curHany). MNpuHUMN po6oTH
cucteM Jeummaluii. Jeummauia 3a gonomorow ontumanbHux Ld. lNepeHoc cnektpa npu
Aeummautii.
Ne .
3/n Ha3Ba TeMM neKuii Ta nepesiik OCHOBHMX MUTaHb
Tema 10. 3MiHa 4YacToTM AMCKpeTH3auii uMppoBoro curHany (MpoAoOBXKEHHA).
IHTepnonAyia (36i/iblueHHA 4acToOTM gMCKpeTU3auil umdpoBoro curHany). MNMpuHumMn po6oTu
cucteM iHTepnonauii, ix cTpyKTypHi cxemu. UudpoBa dinbTpauis npu noniHomMianbHin
18 (niHi.ﬁHiﬁ) iHTepTonﬂuii'. IHTepnonAyia 3a gonomoro ontuManbHmx L®. lNMepeHoc cnektpa
npu iHTepnonauii.
lNepeTBOpeHHA 4acTOTU AMUCKpeTM3auii i3 HeuinMM KpoKoM (nepeamckpeTtumsauis).
3asdaHHA Ha CPC: baratokackagHe nepeTBOPEHHS YacTOTM AMCKpeTM3aLii.
lNepeTBOpeHHA 4YacCcTOTU AMCKpeTM3aUlii i3 BUKOPUCTAHHAM nonida3Hoi CTpyKTypu. [3]

MpakTHU4YHi 3aHATTA

MpaKTWYHi 3aHATTA NPOBOAATbLCA AJ1S Kpalloro 3acBOEHHA Ta MOrJIMG/IEHOr0 BMBYEHHA JiEeKUiMHOro
MaTepiany. TemMa NpaKTMYHOrO 3aHATTS AOBOAMTLCA A0 CTYAEHTiIB 3a3janerigb, Ha nonepeaHboMy
3aHATTiI abo Ha neKuii.

B KiHUi 3aHATTS KOXKEH CTYAEHT MOXe OTPUMYyBaTW iHAMBiAyasibHe 3aBAaHHA AN1A CaMOCTIMHOro
pPO3B’A3KY MO TeMi MPaKTUMYHOro 3aHATTA AJ1A OLiHKM AKOCTi 3aCBOEHHA MaTepiany.
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HasBa TeMu 3aHATTA Ta nepenik 0OCHOBHUX MUTaHb
(nepenik AMAAKTMYHOro 3abesnedyeHHs, NOCUJIaHHA Ha AiTepaTypy Ta 3aBgaHHA Ha CPC)

ANCKPETHi curHanam ta gUCKpeTHi cucteMmn, Knacudikauisa [1]

CneKTp AUCKpPETHOro curHany, BnactmeocTi [1].

AnckpeTHe nepetBopeHHA Pyp’e[1].

AnCKpeTHa 3ropTtKa [2].

AHanis NiHIMHKUX AMCKPEeTHUX cMcTeM. BuMKopucTaHHA Z-nepeTBopeHHs [2-3].

CTPYKTYpH NiHIMHUX AUCKPETHUX cucTtem [1-3]

MpoektyBaHHA CIX-dinbTpis. [3-5]

YaroaxeHun uudposun dinbTp.[4-5]

O|o|N|o U] A|W]IN] =

O6pobneHHs AMCKPETHUX CUrHaniB 6GaraTOWBMAKICHUMM cucTeMamu. [3-4].

JlabopaToOpHi 3aHATTA

OCHOBHi 3aBAaHHA UMKy /1abopaTOpHMX 3aHATb (POPMYBAHHA Yy CTYAEHTIB BiANOBiAHMX YMiHb Ta
[ocsigy.

JlabopatopHa po6ota Ne1 JuckpeTHe nepeTBopeHHA Pyp’e

Jla6opaTtopHa po6oTa Ne2 [poekTyBaHHA uMdpoBux dinbTpie

JlabopatopHa po6oTta Ne3 lMpoekTyBaHHA uMdposmx ¢inbTpie B Filter Design and Analysis Tool

JlabopatopHa po6oTta Ne4 dinbTpauisa curHanis




IHauBiayanbHi 3aBAaHHA

Y akocTi iHgMBigyaslbHOro 3aBAaHHA Mporpamolo nepeabayvyeHo po3paxyHKOBO-rpadiyHy po6oTy.
CTyaeHTaM NpOMOHYETbCA po3paxyBaTH UMMPOBi pinbTpu pisHMX TMNIB i3 3agaHUMM
XapakKTepuctukamm. OTpuMaHi pesynbTaTu € BXiAHUMMM JaHUMM AN BMKOHAHHA J1abopaTOpHUX
pooGiT.

KoHTponbHi po6oTtu

Ans kpeamtHoro moayns LOC HaB4Ya/ibHMM MJlaHOM nepeabéavyeHuit MoAy/bHUM KOHTPOJIb, WO
BMKOHYETbCA LUJIAXOM MPOBEAEHHA KOHTPOJIbHUX Po6iT. IX MeTa - mepesipka AKOCTi HabyTMX 3HaHb
Ta AKOCTi BUKOHAHHS CAMOCTiIMHOT po60TH. KOHTpOJ/IbHI po6OTHM MPOBOAATLCS fAK CAMOCTilMHa po6oTa
CTYyAEHTIB.

MNepenik 3agay4 KOHTPOJIbHOT PoOGOTH:

1. KnacudikyBaTn gUCKpeTHY CUCTEMY, AKLWO Bigoma ii iMMy/ibCHa XapaKTepucTuka (abo
nepegaBasibHa OYHKLUifA, abo pi3HMuUeBe piBHAHHA, abo KYX, abo cTpyKTypHa cxema, abo Habip
KoedilieHTiB...). Bianosiab o6rpyHTYBaTH.

2. 3HanTM nepeaaBasibHy OYHKLiO AMCKPETHOT CUCTEMMU, AKLWO 3adaHa iMMyabCcHa
XapaKTepucTuKka (abo CTpYKTypHa cxema, abo BXiZHWM Ta BMXiAHMM CUrHaNW...).

3. 3HaMTU iMNYJIbCHY XapaKTepUCTUKY, AKLLO Bigoma nepegaBasibHa GyHKUiA (a6o CTpPYKTypHa
cxemMa, abo BXigHMM Ta BMXigHMM curHanu, abo HabGip KoediuieHTiB ...).

4. 3agaHo BXiIHWUM AUCKPETHUIM CUrHaN. 3HAMTU peaKLilo cucTeMM, AKLILO Bifoma i1 iMnyabcHa
XapaKTepucTuKa (abo nepepaBasibHa dyHKUisA, abo pisHMUeBe piBHAHHA, abo KYX, ab6o
CTPYKTYpHa cxema, abo Habip koediuieHTiB...).

5. BigoMa peakKuifa AMCKpEeTHOT cMcTeMM. 3HaMTH Ailo, AKLLO BiZoMa iMNy/bCHa XapaKTepMcTMKa

OUCKPETHOT cucTtemMmn (abo nepegaBasibHa YHKUiA, abo pi3HMUeBe piBHAHHA, abo KYX, abo

CTPYKTYpHa cxema, abo Habip KoediuieHTiB...).

3HaMTM CNEKTP 3a4aHOro AMCKPETHOIO CUrHany .

7. 3HanTn KYX AMCKpeTHOi cucTeMM, AKWO Bigoma i1 iMny/ibCHa XapakTepucTuKa (abo
nepeaasasibHa dyHKLUiA, abo pisHMUeBe piBHAHHA, abo KYX, abo cTpyKTypHa cxema, abo Habip
KoediuieHTiB, a60 BXiAHMMA Ta BUXiIAHMA CUTHA/IN...).

8. HakpecnmnTu CTpyKTYpHY cXxemy (3aZaHoro Tuny) AUCKPETHOT CUCTeMMU. PisHMueBe piBHAHHA
3aglaHe (abo nepepgaBasbHa yHKUiA, abo KYX, abo Habip KoediuieHTiB... )

o

6. CamocTiiMtHa po6oTa CTyAeHTa

Ne 3/n |HasBa TemMM, WO BUHOCHMTbCA Ha CAaMOCTiMHe onpauloBaHHA Kinekicts
, rogmuH CPC
Tema 1. OcHOBHi NOHATTA.

1 3aedanns na CPC: MaTteMaTM4YHUIM anapart. Y3araJibHeHa CXeMa CUCTEMM 3
UOC. Wnaxm peanizayii cuctem LOC. [1]

Tema 2. OCHOBM AUCKPETHUX NepeTBOpPEHb.

2 3asoanus na CPC: |IHWi AMCKpeTHi nepeTBOpeHHA (orna4): opToroHasibHi 4
nepeTBOpPEHHA, AUCKPETHe nepeTBopeHHA MNnbepTta, nepeTBOpeHHA
Apamapa, Xaapa, Yosuwa, KOCMHYCHe Ta cMHycHe, KapyHeHa-J/loeBa. [1-3]

Tema 3. CnekTpasibHMM aHanis.
3aeoanns na CPC: NMoganHa AN Ak guckpeTHOoT dinbTpauii (anropmtm

3 Fepuens). [1, cTop. 629] 4
MNepeHoc Ta iHBepcia cnekTpa. PopMyBaHHA UMPPOBOro CUrHanay 3 OAHiE
6okoBot cmyrot. MogaHHa AN Ak AMcKpeTHOT dinbTpauii (anroputm
lepuens). [1-3].

Tema 4. AncKpeTHa 3ropTtka Ta Kopensuis.

4 3aedanns na CPC: O6UYMUCNIEHHSA 3rOpTKM JOBIrUX NOC/iAOBHOCTEM, X 4
CeKUioHyBaHHA (6/104Ha 3ropTKa). MeToan CKnerBaHHA OKpeEMMX BOKIB.
MopgaHHa AMN® ak gmckpeTHoi dinbTpauii (anropmtm lepuens). [3-5]

5 Tema 5. JliHinHi guckpeTtHi cuctemun (JI4C). 2
3asoanns na CPC: Ekcnpec-aHaniz KYX. [1]




Tema 7. Uudposi niHinHi pinbtpn (LP).

6 3aeoanns na CPC: Ocobnusocti HIX-dinbTpis: BnamMe Ha AYX nontocis, 4
nopsaaok. [4]
Tema 8. MeTtoagmn pospaxyHKy LD.
3aeoanns na CPC: IHWi meToan npoeKkTyBaHHA HIX-dinbTpis. [3-5]

7 MopiBHAHHA edEeKTUBHOCTI BiKOHHUX YHKUiN. BU6ip BikoH no 4
rapaHTOBaHOMY 3racaHHIo Ta nepexigHin cMysi yacToT. MepeBaru Ta
HeaoNikKu MeToaa.
OnTtumisauirHi meToau npoekTtyBaHHs CIX-dinbTpis.

Ne 3/n |HasBa TemMM, WO BUHOCHMTbCA Ha CAMOCTiMHe onpaulBaHHA KinekicTs

’ roguH CPC

Tema 9. MNMpuknagu cuctem LOC Ta ix oco6amMBOCTI.

8 3asoanns na CPC: MiHiManbHo-(da3oBi cuctemun. [3] 4
Y3roaxeHun umdpoBun ¢inbtp [4]
Tema 10. 3MiHa YacToTM AMcKpeTm3auii uMppoBOoro curHany.

9 3aeoanns na CPC: baraTokackagHe NepeTBOPEHHA 4acTOTM AMCKpeTu3auil. 4
MNepeTBOpPEHHA 4YaCTOTHU AMCKPEeTU3aL,il i3 BUKOPUCTAHHAM nostidpasHoi
CTPYKTYpM. [3-4]

MoniTnka Ta KOHTPOJb

7. MoniTnka HaB4aJIbHOT AMCUMNAIHU (OCBiTHBOro KOMMOHEHTA)

¢ HeobxigHOO YMOBOI [IOMNYCKY A0 €K3aMeHy € BigCyTHicTb 3a6oproBaHocTeM Mo Kypcy, a
TaKoX CTapTOBMM PEUTUHT He MeHwwe 30 banis.

e CTyA€eHT, WO OTpMMaB Ha eK3ameHi meHwe 10 6aniB (abo 3a oAHe 3 3-X NMMTaHb OTPUMaB
6anie) BBAXKAETbCA TaKUM, LLO OTPMMAaB NiACYMKOBY OLiHKY «HEe3a[0Bi/IbHO» He3aneXHo Bij
CEMECTPOBOro PENTHHTY.

« KaneHgapHa aTecTtalis cTyAeHTa MpoBOAMTLCA 3a 3HAYEHHAM MOTOYHOrO PEMTUHTY Ha
MOMeEHT aTecTalii. AKLIO 3HAaYEeHHA LbOro PerTMHry He MeHwe 50% Big MaKcHMMasbHO
MOXJIMBOrO Ha MOMEHT MpoBeAeHHA aTecTauii, ToO CTyAEeHT BBaXKa€TbCA 3aJ0Bi/IbHO
aTeCTOBaHUM.

8. BUaM KOHTPOJIIO Ta PEMTUHIOBA CMCTEMA OLiHIOBAaHHA pe3y/ibTaTiB HaB4YaHHA (PCO)

PelTUHr cTyZeHTa 3 gMcuMnaiHM CKNajaetbcsa 3 6anis, WO BiH OTPMMYE 3a:

U N WN =

BiaBigyBaHHA Ta camocTilMHa po60oTa Ha MPaKTUYHMX 3AHATTAX.
BMKOHaHHS po3paxyHKoBO-rpadivyHOi poboTH.

BMKOHaHHA Ta 3axMCT NabopaTopHUX POGIT.

BMKOHaHHA MOAY/IbHOT KOHTPOJIbHOT pPO60TH.

CKnajaHHA eK3aMeHy.

CUCTEMA PEMTUHIOBUX BAJIIB TA KPUTEPIT OLIHIOBAHHA

1. BigBigyBaHHA Ta BignoBiAi Ha NpPaKTUYHMX 3AHATTAX.

3a po60Ty Ha NMPaKTUYHMX 3AHATTAX CTYAEHT MOXe oTpumatu: 20 6anis.

2. BMKOHaHHA poO3paxyHKOBOI po6OoTH.

MaKcrMasibHa KinbKicTb 6aniB 3a BMKoHaHHA PP: 5 6anis.

3. J/labopaTtopHi pob6oTH.

MakcrMmanbHa KinbkicTb 6aniB 3a BCi s1abopaTopHi po6oTu: 20 6aniB.

CTyleHTH, Lo He BMKOHaAu PP, 10 BMKOHaHHA /1abopaTOpPHOT po60TU He I0NyCKaloTbCsA
(po60Ta BBAXXAETbCSA HE BMKOHAHOK Ta HE 3aXMLLEHOK BYaCHO).

4. MoaynbHa KOHTpOJibHa poboTa.




BaroBuit 6as1 MOAY/IbHOT KOHTPOJIbHOT po60TK: 15 6anis.
3A0OXO4YBAJIbHI BAJ/IA

TBOpYMM Nigxig Ta BUCOKMM piBeHb 3HaHb: AogaTkoBo Ao +10 6Ganis.
PO3PAXYHOK LKA/ PEUTUHTY

Cyma Barosmx 6aniB KOHTPOJIbHUX 3axoAiB NpoTArom cemectpy: 60 6anis.
Exk3ameH: 40 6aniB (TeopeTMYHi NMTaHHA Ta 3ajava).

Ta6auysa sidnogidoHocmi pelimuHzosux 6asig oyiHKam 3a yHisepcumemcbKo WKaAsow

KinbkicTtb 6anie OuiHka
100-95 BiamiHHO
94-85 Ayxe gobpe
84-75 Job6pe
74-65 3a/10Bi/IbHO
64-60 JocTaTtHbo
MeHwe 60 He3azaoBisibHO
He BMKOHaHi yMOBM JOMNYCKY He gonyuweHo

9. AopaTKkoBa iHpopMmauia 3 gMcumnaiHM (OCBiTHbOro KOMMOHEHTA)

Onuc mamepiasibHO-mexHi4YHo20 ma iHdopmayiliHo2o 3abe3znedyeHHA AucyuniHu

O6agHaHHs ana na6opatopHMx po6iT: Komn'toTepmHmii Knac 3 12 kKomn'totepiB Intel Celeron G540,
2.5 GHz,03Y: 4 I'b, HDD: 500 I'b MNMporpamHe 3a6e3neyeHHA: MatLAB (Online)

Po6o4y nporpamMy HaBYa/ibHOT AUCUMNAIHK (CMniabyc):

CknapgeHo AHTMneHko P. B.; Mpuxoabko I. O.;

YxBaneHo kadegpoto MNPE (npotokon Ne 06/2025 Big 25.06.2025)

Morop)XeHo MeToauyHo KoMmiciew dakynbteTy/HHI (npotokon Ne 06/2025 Big 26.06.2025)



http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=7f2033df-5e32-4e25-ae74-cd6f23892955
http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=0e2a8e22-8c1e-4d2c-834b-070df568acf7

