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3arBepxeHo Buenoro Pagoro MixkHapoAHOTO ryMaHITapHOTO YHIBEPCUTETY (IIPOTOKOI

Ne 6 Bix 3 6epesnst 2025 p.).

PozenBaccep .M., Pycy O.Il. IMudpora oOpoOka curHamiB: HaBYaILHO-METOIUYHI
peKoMeHAaIli I8 caMOCTiiiHOT poOOTHM 3100yBayiB  BHUIOI OCBITU IEPIIOTO
(OakamaBpchKOro) 3a crerianbHicTiO 172 «EnekTpoHHI KOMYHIKAIii Ta paaiOTeXHIKay,
JeHHOi Ta 3aouyHoi (opmu HaBuaHHs [Enextponne Bumanusa]. / PosenBaccep .M.,
Conosceka [.M. Kadeapu koMm’'ioTepHuX HayK MIDKHApOIHOTO TyMaHITaApHOTO

yHiBepcurety. Opeca, 2025. — 16 c.

Metonuuni pekomennanii aisi kypey «lludpoa 0O6pobka curHamiB» mpU3HAYECHI
JUIsL CaMOCTIHHOT poOoTH 3700yBayiB, 110 HABYAIOTHCA 3a MepHmM (OakaaaBpChKUM)
piBHEM 3a cremianbHicTIO 172 «EnexkTpoHHI KOMyHIKaIii Ta paaioTexHikay. MeToauyHi
peKoMeHaaIli po3poOsieHl BIAMOBIAHO HaBYaJbHOTO IUTaHY. Jlo CKiIaxy METOJUYHHX
pEKOMEHIAIlI BXOATh HaBYAJbHA MPOTpaMa, TeMH NMPAKTUIHUX 3aHATH Ta CaMOCTIHHOI
poOoTu 37100yBauiB. Marepianu Npu3HAYEHO IS 3400yBaviB BHUIIOI OCBITH (DaKyJIbTeTy
KiOepOe3neky, NporpamMHOi 1HXKEHepii Ta KOMITIOTEpHUX HayK MIiXHApOAHOIro
T'YMaHITapHOTO YHIBEPCUTETY.

Hapuanpna mucummiina «l{udpoBa oOpoOka curHaidiB» 3HaHOMUTH 300yBaviB i3
MPUHIIMIIAMA JUCKPETU3allli Ta KBAHTYBAaHHS AaHAJIOTOBHX CHUTHAIIB, CIEKTPAJIbHOIO
aHai3y 3a JOIMOMOTOI0 nepeTBopeHs Dyp'e, BeliBneTiB Ta ['npdepTa, MmeTomamu udpoBoi
¢binpTpalii (MIHIAHOI Ta HEIIHIMHOI), KOPEJAUIMHOrO aHami3y, MOIYJIALIl/AeMOTyIsIi
CUTHAJIIB, 0OPOOKHU KOJIbOPOBHUX 300pa’k€Hb, AJITOPUTMAMH MEPEAUCKPETU3ALIlT, a TAKOX
MpakKTUYHUMHK  acmekTtamu  peamzauii  anroputmiB  [[OC y  cepenoBuiax
MATLAB/Python/OpenCV nnst 3amad 3B'sI3Ky, MyJbTHME[la, KOMITIOTEPHOTO 30py Ta
BOY/IOBaHHUX CHCTEM.
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1. 3MICT JUCHUIIJITHA

BuBuenHs aucuMIuniHM J103BoJisiE  chopMyBatH y 3700yBadiB  KOMIIETEHIIIT,
HEOOX1/IH1 Il pO3B’si3aHHS NMPaKTHUYHMX 3aJad MpodeciiHoi AISIbHOCTI, MOB’S3aHOI 3
PO3pOOKOI0, BIOCKOHAJIEHHSIM Ta EKCIUTyaTalli€ro 3aco0iB nudpoBoi 0OpoOKHU CHUTHAIIB,
300pakeHb, aydio Ta BiJI€o.

Jucrumorina € GyHIaMEHTAIBHOIO IS TOJAIBIIOTO BHBYCHHS Ta pPOOOTH B
rany3sax: nudposuii 3B's;30k (MoOiUTRHUE, Wi-Fi, 5G), oOpoOka aymio/Bimeo (Komaekw
MP3/AAC/H.264/HEVC), xomn'torepuuit 3ip, meauuna niarnoctuka (EKIT, Y3/, MPT),
pajapHi Ta COHapHI CHCTeMH, KibepOesneka (aHami3 aKkyCcTUUYHMX/BiaeocurHamis), loT Ta
CEHCOPHI MEpexI.

[licnss omaHyBaHHS JUCUMIUIIHM 3100yBay 3JaTHUM CAMOCTIMHO PO3POOIISTH
aNropuTMH 0OPOOKHM CUTHAIIB/300pakeHb, OI[IHIOBATH iX €()EKTUBHICTh, ONTHUMI3YBaTH 32
IIBU/IKICTIO/CIIO)KMBAHHSAM PECYpCIB Ta IHTETPyBaTU B amapaTHO-NPOTPaMHI KOMIUIEKCH
(DSP-npouiecopu, FPGA, BOynoBaHi cuctemu).

Mera BUKJIaJaHHA AUCHUILIIHU — I1ITOTOBKAa BUCOKOKBaJ(hiKOBaHUX (DaxiBIIiB,
SKI BOJIOJIIFOTh METOJaMHU MOOYAOBHM Ta eKCIuTyartaiii 3aco0iB 1udpoBoi 0OpoOKHU
CUTHAJIIB, BMIIOTh Ha OCHOBI OTPUMaHUX TEOPETUYHUX PE3YyJIbTATIB BHKOHYBATH SIK
MOJICTIOBaHHS, TaK 1 Po3poOKy Takux 3aco0iB. [IpeameroM IUCHMIUIIHU € Teopid Ta
MPaKTUKA 3aCTOCYBaHHS 3ac001B IM(PPOBOT OOPOOKU CUTHAIIIB.

IlepenymoBH isi BHUBYEHHSI JAUCHUILUIIHM € 3HAHHA 1 BMIHHS, OTpHMaHI
3m00yBauyeM IIpM BHUBYCHHI HABYAJIBHUX JUCHUIUIIH OaKaJlaBPChKOi ITJITOTOBKH.
Teopernunoro 6a3oro nucuuriinu «[{udpoBa 06pobka curHamiB» € Taki AUCHUILIIHA SIK
“JluckpetHa wmarematuka’, “Beryn go daxy”’, “Buma wmaremaruxa”, ‘“Teopis
MMOBIPHOCTI, IMOBIPHICHI MPOLECH Ta MareMaTH4Ha cratuctuka’. [IpuHuunu 1 meroau
mucuurmuiia «l{udpoBa oOpoOka cHUTHANIBY» € TEOPETUYHOI OCHOBOI KOMIT IOTEPHUX
TEXHOJIOT1H 1 pO3BUBAIOTHCA Y HACTYIHUX JUCHUIUIIHAX MPOQPECIHHOT TIATOTOBKHU.

VY pamkax omanyBaHHs nucuuiiiinu «l{udpoBa oOpoOka curHamiBY) JOMYCKAETHCS
MOKJIUBICTh 3apaxyBaHHS cepTHU(IKATIB MPOXOHKEHHS AUCTAHIIIMHUX YW OHJIAWH KypCiB
3a BIATIOBITHOIO TEMATHKOIO (32 TIOTIEPETHIM Y3TOJKEHHSM 3 BUKIIAJIadeM).



HajiMenyBaHHSI OKa3HUKIB I'any3b 3HaHb, HANIPSIM MiATOTOBKH, XapakTepucTHKAa HABYAJIbHOI
OCBiTHBO-KBadi(ikaniiHuil piBeHb TUCHHILTIHA
AeHHa ¢opma 3a04Ha (popma
HaBYaHHSA HAaBYaHHSA
KinbKicTh KpeauTiB — 5 17 EnexTpoHika, aBTOMaTH3aIlisl Ta 000B’s13K0Ba
CJICKTPOHHI KOMYHIKaIlii
3araigbHa KiIbKiCThb 172 EnexkTpoHHI KOMYyHIKarlii Ta Pix minroroBku:
roauH — 150 pamioTexHika 2-i
Cemectp
4-it | 4-it
Jlexuii
MoBa HaBYaHHS — PiBeHb BUIIOT OCBITH — 26 ron. | 10 ron.
yKpaiHChKa niepiuii (0akalaBpChbKUii) piBEHb IlpakTuyHi, ceMiHapChKi
40 ron. ‘ 10 rox.
JIaﬁop‘aTopHi
Camocriiina po6ora
Ta IHIMBIAYaJIbHI 3aBJAHHS
84 rog. | 130 rogn.
Bua konTpoJro:
eK3aMeH | eK3aMeH

VY pe3ynbTaTi BUBYEHHS L€l HABYAJIBHOI AUCHUIUIIHM 3400yBad Ma€ HaOyTH Taki
KOMIIETEHTHOCTI.

3HaTu:

— TeopeTu4H1 ocHOBU LIUPpoBoi 00poOku curnanis (L{OC);

— maTeMatuyHi metonu Ta anroputmu [{OC;

— MOJIEJIl Ta METOJIM aHaJi3y CUTHAIIB;

— Metoau ontuMizaiii anroputmis 1{OC;

— cy4dacHi TeHeHIii po3Butky [HOC.

Bwmitu:

— BHUKOPUCTOBYBaTH MaremaTuuHi metonu Ta anroput™mu [[OC nns BupimieHHS
MPUKIATHUX 33]1a4;

— aHaJII3yBaTH Ta IHTEPIPETYBATH PE3yJIbTaTh 0OPOOKU CUTHAIIIB;

— owiHOBaTH epexTuBHICTH anroputMmis LIOC;

— BukopuctoByBatu L{OC m1st BUpilieHHS 3a/1a4 B PI3HUX TalTy3sSX HAYKH Ta TEXHIKH.



2. CTPYKTYPA HABYAJIbHOI JUCIHUATLIITHUA

KinpkicTs rogun
JAeHHa dopma 3aouHna ¢gopma
Ha3pu 3micToBHX MOAYJIIB i TEM y Tomy qmem y Tomy men
Ycboro ¢caM. [(yCboOro caM.
JICKI. | [IPpaK p06. JICKI. | [IPpaK p06.
Tema 1. Kﬂacnqmcau.m Ta OCHOBU IHM(PPOBOTO 30 | 6 | 10 0 14 |30 2 9
MpeACTaBICHHS CUTHAIIB.
Tema 2. [nTerpanbpHi MepeTBOPEHHS CUTHAIIB. 40 | 6 |10] O 24 | 40 | 2 2
Tema 3. Moaysiiiisi CHTHAITIB. 40 | 6 | 10 0 24 | 40 | 2 2
TeMa 4. lIndposa dinpTpaliis Ta 00poOKa CUTHAIIIB 40 | 8 | 10 0 99 | 40 | 4 4
1 300paxKeHb.
Bceworo| 150 | 26 | 40 | O 84 |150| 10 | 10
IJICYMKOBHMH KOHTPOJIb - EK3AMEH

3. MIPOT'PAMA HABYAJIbHOI JUCHUILIITHUA

Jlekuis 1. Beryn 10 ungpoBoi 00podku cUrHajiB Ta 300pakeHb.

Berynna gactuna. [loHATTs curHany Ta 300paxeHHs. [TouaTTs nudpoBoi 00poOku curaamy. Pactpose i
BEKTOpDHE  TIPEJACTaBIICHHS  300pakeHb.  TumoBi  3amadi  1udpoBoi  0OpOOKHM  CHUTHAIIB.
Jlekuisi 2. @opmu nogaHHs Ta Kiaacudikamisa CUrHAJIIB.

BumankoBi Ta qeTepMiHOBaHI CUTHAIU. AHAJIOTOBI Ta U(poBi curHamu. KBaHTyBaHHS Ta AUCKPETU3AIIIS
aHajoroBoro curHairy. OnHOBHMIipHI Ta OaraToBMMipHI CHUTHayiM. 3arajbHa Kiacu(ikaiis CHUTHANIB.
Jleknis 3. MaTeMaTu4He NPeACTABJICHHS CUTHAJIB Ta 300pakeHb.

Mogeni tectoBUX cuUrHaiiB. OCHOBHI XapaKT€PUCTUKU, MATEMAaTUUYHUI ONUC Ta BJIACTUBOCTI TECTOBUX
curHaiiB. ®Dynkuis Xesicaiina Ta ii 3acrocyBaHHd mpu o0poOui curHamiB. @yHkumis [ipaka ta ii
BJIACTHBOCTI.

Jlekuis 4. Y3arajibHeHi cxeMH IH(POBUX CHCTEM.

CTpyKTYypHI CXeMH THUIIOBUX MOJYJIIB aHAJIOrOBO-IIM(PPOBOro Ta U po-aHAIOrOBOr0 NEPETBOPIOBAYIB, iX
OCHOBHI KOMIIOHEHTH Ta MPUHIUI poOoTu. bynoBa, npu3HadeHHs Ta IPUHLIUI POOOTH MYJIbTUILIEKCOPA.
Jlekuist 5. Anasoro-uugpose nepeTBOPeHHs CUTHAJIB.

OcHoBa MpHUHLUIY YacoBOi AUCKpeTu3awii curHamry. Kpurepii skocTi HaOmMkeHHS curHaity. Buau
4acoBoi JaucKperusauii curHamy. IIOHATTS cTucHeHHs aAaHuX. BuOip Kpoky piBHOMIPHOI 4acoBOi
muckperusanii. Teopema  KotenbHukoBa. OCHOBHI — XapaKTEpUCTHKH  aHAJIOTOBOTO-IIU(PPOBUX
[IEpPETBOPIOBAYIB.

Jlexuist 6. [{u¢gpo-ananorose neperBOpeHHsi CUTHAJIB.

BigHoBnenHs HenepepBHMX curHaiiB. Excrtpanomsuis naHux. I[ToHATTS Ta BHIOM €KCTPamossTopiB.
IMnynbcHa XapakTepucThKa 1 TepefaBajJibHa (DYHKIISL —€KCTpamoyiaTopa. AHalIoroBa MOJEIb
excTpanossitopa. [loxuOku BIZHOBICHHS aHAJIOTOBOI (DOPMU CUTHAITY.

Jlekuis 7. Ilixxoam 10 CIeKTPAJIBLHOI0 aHAJI3Y CUrHAIIB MeTogoM PDyp’e.

Posknan ¢ynkuii B psn @Dyp’e. Ilonarts Ta Bu3HaueHHs niiicHuX koediuieHTiB Pyp’e. Teopema
HaiikBicta. OcobauBocti po3knany (yHkuii B komruiekcHuil psn ®Dyp’e. TIoHATTS Ta BU3HAUYEHHS
KOMIUIEKCHUX Koe(iuieHTiB Dyp’e. Bu3HaueHHS CHEKTpy aMIUITYJ, CHEKTpy ¢a3 Ta CHEKTPY
MOTY>KHOCTI curHany. Teopema IlapceBansi. OCHOBHI BIACTHBOCTI PO3KJIaJlaHHs CUTHAITY B psig Dyp’e.
Jleknisi 8. BuUKoOpuCTaHHS JHCKPETHOI0 Ta IIBHAKOIO neperBopeHHs Dyp’e MJIsl CNEKTPAIbHOIO
aHAJI3y CUTHAJIB.

Texnounorist 3actocyBanHst mMetony ®Dyp’e nns anamizy uudpoBux curHaiiB. [IOHATTS Mpo TUCKpeTHE
neperBopeHHst Pyp’e. OCHOBHI BIACTHBOCTI JAucKpeTHoro mneperBopeHHs Dyp’e. IlepioguunicTe Ta
CUMETPUYHICTh crekTpy. HeoOXinHICTh 3acTOCYBaHHS Ta CyTh QJITOPUTMY MIBUAKOTO IMEPETBOPEHHS

6



b

@dyp’e.  dimpTpamis  CHTHAIIB 32  JOMOMOTOK  JHCKPETHOTO  mepeTBOpeHHs  Dyp’e.
Jleknist 9. 3acTocyBaHHs BeliBJIeT-IepeTBOPEeHb 1JIs1 00POOKH CHTHAJIB.

Heponiku cnektpanpHoro anamizy unudgpoBux curHaiiB merogoM Dyp’e. Ilonsarrs npsMoro Ta
o0OepHeHOro BelBieT-nepeTBopeHHs. OCHOBHI O3HaKU BelBieTy. lIpukiiagym mMaTepuHCHKUX BEHUBIIETIB.
HenepepsHe BeiiBieT-nepeTBopeHHs. BracTuBoCTi BeliBneT-aHaI3Y.

Jlekuist 10. IleperBopenns I'inb0epra y nugposiii 00podui curuamis.

MatemaTuyHuil ONKMC Ta BIACTUBOCTI TUCKpPETHOro neperBopenHs ['inpoepTa. [lpukiiagm BUKOPUCTAHHS.
[Buaki amroputmu obOuucieHHs. lleperBoproBau [inmpOepra ms  (GopmyBaHHS KOMIUIEKCHOTO
aHaJITUYHOro curHany. CMyrosa JUCKpeTHU3allisi CUTHAIIB.

Jlekuisi 11. Buau ta meToam moayJisinii CHrHAJIB.

[ToHsaTTss Ta NpU3HAYEHHS MOAYNALIl CUTHamiB. Bumu Momymsamii Ta iX peamizamis. Momymsiis
aHajoroBux curHajiiB. OgHOTOHAJIbHA Ta OaraToTOHAJIbHA aMILTITYIHA Moayssiis. [ludposa Momysiis
CUTHAJIIB.

Jlexuist 12. Jlemoay.isinisi CHrHAJIiB.

MeToau eMoyIIALii aMILTITYTHO-MOTyJIbOBaHOTO CUTHANY. KoedilieHT KOpHCHOT il pi3HUX METOJIB
nemoymsnii. Cxema 1 IPUHIMI POOOTH aMILTITYIHOTO OJHOHAMIBIEPIOIHOTO JETEKTOpa. AMIUTITYAHHMA
JETEKTOP 3 CHHXPOHHOIO IEMOAYIISIIIETO.

Jlekuis 13. Jlinilina uudgposa diabTpanis.

[TonaTTs NiHIAHOI TPOCTOBO-IHBapiaHTHOI cUcTeMHU. [JoOanmpHa Ta JIOKadbHA JiHIHHA (QUIBTpALis.
3raamkyrodi GubTpu. PiabTpu MIKCENbHUX TpaHullb. JudepeHianbai onepaTopy BU3HAUYCHHS TPaHUIb
Ha 300pakeHHI.

Jlexuisi 14. Heainiiina nudgposa pinbrpanis.

Metoau pimeHHs 3amavi HemiHidHOT (inmbTparmii. MenmianHa ¢inprpamis. DinpTpu “Makcumym” Ta
“minimym”. Omeparopu maremaTuuHoi Mopdosmorii. OOnacti 3acTocyBaHHS HENIHIMHUX (IIBTPIB.
Jleknist 15. OcHOBH KOpeIsILiHHOr0 aHAJI3Y CUTHAJIB Ta 300paxeHb.

BumiproBanns crerneni noaioHocti GyHkuiil. [ouaTTs koedimnienty xopensmnii. [IoHATTS, BU3HAUCHHS Ta
BJIACTUBOCTI (PYHKIIT B3a€EMHOT Kopesii. BukopuctanHs QpyHKIIl B3a€MHOI KOpessuii uist po3paxyHKy
4acOBOi 3aTPUMKH CUTHAIIB.

Jlekuist 16. ABToKOpeasiniiina pyHKIIs Ta 3ropTKAa.

[TonsTTs, BU3HAUEHHA Ta BiIacTUBOCTI (PyHKIII aBTOKOpensuii. Teopema Binepa - Xinuuna. [loHsATTS
CHEKTPAJIbHOI INIJIBHOCTI MOTYXXHOCTI CUTHanmy. Teopema 3ropTku. BractuBocTi omepariii 3ropTku.
JIMCKpeTHa 3ropTKa.

Jleknis 17. Hudposa 00podka KOIbOPOBUX 300paKeHb.

Konmipui mopmeni 3o00paxkensb. IlceBmokonmbopu. OcHOBU 0OpoOKH KOJMBOpOBHX 300paxkeHb. KomipHi
NEepPEeTBOPEHHs. 3IJIaJUKyBaHHA 1 MiABMILEHHS pi3kocTi. CTUCHEHHS KOJbOPOBUX 300pakKeHb.
Jlekuisi 18. AiropurmMu nepeaucKperusanii CHrHAJIB.

[ToHaTTs nenmmarii Ta IHTEPHNOJALIl CUTHATIB 1 300pakeHb. Jlenmumanis 3 LUTUM KpokoMm. Bruims
MepeANCKpeTH3allii Ha sKICTh U(poBOro curHaiy. JMckperusailis CUTHATIB 13 3alacoM IO YacTOTI
JTUCKpeTu3arlii. MeTonu nepeucKpeTr3aii 300paxeHs.



4. IMTAHHA 10 IPAKTUYHUX 3AHATH

Ne KiapkicTh rognn
3/m HasBa Temun JeHHa | 3a04YHa
¢popma | ¢dopma
1 [Tema 1. Knacudikarist Ta 0CHOBH IU(PPOBOTO NPEACTABICHHS CUTHAIIB.
1. 3renepyiite Ta Bi3yamidyiiTe JeTepMiHOBaHWMH curHan (cuHYcoina,
MPSMOKYTHUH 1MIyJIbC, TPUKYTHHM, (GYHKIIIO XeBicaiiga Ta O-(yHKIIIO
Hipaka) y MATLAB/Python.

2. BukoHaiiTe 4acoBy NHUCKpETH3allil0 aHaloroBoro curraiy sin(2m-1000-t) 3
pI3HUMH YacTOTaMM JUCKpeTH3alii (BHILE, HIXKYE Ta PIBHO TeopeMi
Korenpaukosa). [loOymyiiTe rpadiky Ta MOSCHITH alliaCHHT.

3. MogenroiiTe KBaHTYBaHHSI CUTHAITY 3 Pi3HOIO KIJIBKICTIO piBHIB (4, 8, 16 6iT).

OO06uwmcIiTh Ta MOPiBHANTE ITyM KBaHTyBaHHs (SNR).

4. TloOynyiite crpykrypHy cxemy ALl Tta LAII, 3monentoiite mporec 10 2
IMCKpeTH3alii + KBaHTYBAaHHS + BiJHOBJICHHS 3 1€AIbHUM Ta pPEaTbHUM
EKCTPAINOISITOPOM (HYIHOBOTO MOPSIKY).

5. TlopiBHsiiTe pacTpoBe Ta BEKTOPHE MPEACTABICHHS 300paKCHHS: 3aBaHTAXKTE
300paXkeHHS, IEPETBOPITH Y Tpajallii ciporo ta OiHapHE.

6. OO4YMCHITP OCHOBHI XapakTEPUCTUKH CHUTHAIy (CepemHe, JHCIEpPCilo,

MOTYXHICTb) JJIs 33JAaHOTO TECTOBOI'O CUTHAITY.

7. JlocmimiTh BIUIMB KPOKY JWCKpeTH3alllii Ha BIAHOBICHHS CUTHAIy 3a
JOTIOMOT OO SiNC-1HTEPIOJISII].

2 [Tema 2. InTerpanbHi MepeTBOPEHHS CUTHAIB.

1. OO6uucnite AII® Ta HIID ans nocrimoBHocTti 3 1024 Towok (cuHycoima +
uryMm). [ToOGynyiite ammutiTyanuii Ta ha3oBUN CHOEKTP.

2. llopiBHsITE CHEKTpU TMEPIOAUYHOTO Ta anepioguyHOr0 CUTHAIY 32
nornomoroto JIII® (BmiauB BikHA). 3acTocyiTe pi3HI BikHa (XeMMiHra,

XaHHa).

3. BukonaiiTe (inpTpaliito cursany B 4acToTHIN oOmacTti 3a nornomororo AI1dD:
BUJAJIITh BUCOKOYACTOTHI/HU3bKOYaCTOTHI KOMIIOHEHTH.

4. PeanizyiiTe HenepepBHE Ta IUCKPETHE BEUBIIET-TIEPETBOPEHHS JIJIsl CUTHAITY 3 10 2
JIOKaJIbHUMU ocoOnuBoOCTAMU (cTpubok + 1mym). IloOynyiite BeliBner-

Koe(ilieHTH.

5. OOuucniTh JUCKpeTHE mepeTBOpeHHs ['impbepra s (GopMyBaHHS
AQHATITUYHOTO CUTHay. Bu3HauTe MUTTEBY aMILTITYy, a3y Ta 4acTOTYy.

6. IlopiBHsiiTe cekTpanbHuil aHani3 3a Oyp'e Ta BEUBIET I HECTALIOHAPHOTO
CHUTHAJTY.

7. 3actocyiite III® nmns  mBUAKOTO  OOYMCIHEHHS  3TOPTKH  JIBOX
MOCJ1T0OBHOCTEM.

3 [Tema 3. Mopyssiiisi CHTHAIB.

1. Peanizyiite nucppoBy moaymsuito: ASK, FSK, PSK, QPSK. 3renepyiite
MOJYJIbOBAaHUM CUTHAJ Ta IEMOIYIIONTE HOTO KOTEPEHTHUM METOJIOM.

2. Jlocmimite nemMomyisiito AM-CUTHATY 3a JJOTIOMOTOIO OJTHOHAITIBIIEPiOTHOTO
JIETEKTOpa Ta CHHXPOHHOT0 JieTekTopa. IlopiBHsTE ClIOTBOPEHHS. 10 9

3. 3Mmojemoiite OaraTroToHaNbHY AM-MOAYIALIIO Ta NPOAHANI3YHTE CHEKTp
(61yH1 cMyTH).

4. OO6uucnite koedimienT momysmii Ta KK my1s pi3Hux BUIIB MOTYJIAIIIT.

5. TlopiBusiite 3aBanoctiiikicte BPSK Ta QPSK y mpucyTrHoCTi aguTHBHOTO
6inoro rayccosoro mymy (ABI'II).




Tema 4. Iludposa ¢inbTparist Ta 00poOka cCUrHaNIB 1 300pakeHb.

1. Peanizyiite FIR-dinbTp (3rmamkyrounii, qudepeHmiaabHuii) 3a T0MOMOI00
conv a6o filter. ITopisusiite 3 [IR-dinsTpom (Hampukiran, bartepsopra).

2. 3acrocyiTe MemiaHHWN GUIBTP Ta GUIBTP MaTeMaTHYHOI Mopdosorii st
BUJIAJICHHS IMITYJIbCHOTO IIyMY Ha 300paKeHHi.

3. OOYHCHITh aBTOKOPEISALINHY Ta B3aEMHO-KOPENSIINHHY (DYHKIIIFO CHUTHAIIB.
BuszHauTe 3aTpuMKy MIXK JBOMa CUTHAJIAMH. 10 4

4. BukoHnaiite 00poOKYy KOJBOPOBOTO 300paskeHHs: mepeTBopeHHss RGB —
HSV, 3raamkyBanss, miABUILEHHS Pi3KOCTI, ICEBIOKOIBOPH.

5. Peanizyiite qenuMarito Ta iHTEpHOJISLII0 CUTHATY 3 aHTU-TIaCHHT (PiTBTpOM
(low-pass mepen genuMaIiiero).

6. IlopiBHsiiTe miHIMHY (CepenHe) Ta HENiHIMHY (MeaiaHHa) (UIBTpAIiio s
300pa’keHHS 3 TayCCOBUM Ta CIJUIIO-TIEPLIEM IIIYMOM.

Bcboro 40 10

5. CAMOCTIIMHA POBOTA

Jlo camocriifiHOi poboTu 3100yBadiB 100 BUBYEHHS aucuuiuiinu «Teopis iHdopmamii Ta

KOJ[yBaHHS» BKIIOYAIOThCS:
1. 3HailoMCTBO 3 HAayKOBOIO Ta HABUAIBHOIO JITEPATypOIO BIAMOBIIHO 3a3HAYEHUX Y IMporpami

TEM.
OmnpatroBaHHs JIEKIIHHOTO MaTepiany.
[TigroToBKa 0 MPaKTHYHUX 3AHSTh.
KoHcynbranii 3 BUK/IajaueM MpOTATOM CEMECTpPY.
CaMocTiifHe onpaIfoBaHHSI OKPEMUX MMUTAaHb HABYATBHOI TUCITUTLTIHH.
[TigroToBKa A0 MiACYMKOBOTO KOHTPOIIIO.

o UTA W

TemaTnka Ta NMTAaHHSA 10 CAMOCTIHHOI MIATOTOBKHU Ta iHAUBIIYyaJIbHUX 3aB/IaHb

Ne KiapkicTs rognn

3/m Ha3ga Temu JeHHAa | 3a04Ha
dopma | dopma

1 [Tema 1. Knacudikarist Ta ocHOBH LM(POBOTO MPEICTABICHHS CUTHAIIB.

Beryn g0 uudpoBoi oOpoOKkM curHamiB Ta 300pakeHb. Y3arajabHEHI CXEeMHU
nuppoBUX cuUCTeM. AHanoro-uudpoBe mneperBopeHHs curHams. [{ugpo-
AHAJIOTOBE NIEPETBOPEHHS CUTHAIIB.

1. Tloscuite  Teopemy  KorenpHukoBa-HaiikBicTa:  domMy  yactoTa
JTUCKpeTH3allii TOoBHMHHA OyTH WIOHAMMEHIIe BIBiYl OUIBIIOK 3a
MAaKCUMaJIbHY YaCTOTY CUTHAITY?

2. OnuumiiTe mNpolecH JUCKpeTH3allii Ta KBaHTYBAaHHsS, BUAM IOXHOOK

. 14 26
(aymacuHr, IIyM KBaHTYBaHHS).
3. Hagenitp KJ1acuQiKalito CUTHAJIIB (meTepMiHOBaH1/BUITaIKOBI,
aHaJIOTOB1/IU(POB1, OJHOBUMIPH1/GaraToOBUMIpHI).
4. TloscHITH NPUHIUI pOOOTH EKCTPANOIATOPA HYIHOBOTO MOPSAAKY Ta HOTo
MOXUOKH BiTHOBJICHHSI.
5. Sxi ocHoBHI XapakTepuctuku ALIT?
6. Onunnte MOJENi TECTOBUX CHTHATIB (OJMHUYHHN CTPUOOK, IMITYJIBC
Hipaka, NpsIMOKYTHUH iMIynbe) Ta iX 3actocyBanHs B LIOC.
2 Tewma 2. [HTerpanbHi NEpeTBOPEHHS CUTHAIIB. 24 36




[Tigxoau [0 CHEKTpPaIbHOTO aHami3y curHaiiB metogoMm Dyp’e. BukopucraHHs
TMCKPETHOT'O Ta MIBUKOTO NepeTBOpeHHst Dyp’e 1S CIEKTPaTIbHOTO
QHATI3y CUTHATIB. 3aCTOCYBaHHS BEHBIIET-TIEPETBOPCHb I OOPOOKH CUTHAIIB.
[TepeTBopenns ['inbOepTa y 1mudpoBiii 00poOIli CUTHAIIIB.
1. Cdopmymroiite Bractuocti 1D (iHilHICTh, EPIOJUIHICTh, CUMETPIs,
3CYB y 4aci/4acrori).
2. Tloscuith TeopemMy [lapceBast 1ist TMCKPETHUX CUTHAIIIB Ta 11 3HAYCHHS.
3. Y oMy nepeBaru BelBieT-niepeTBOpeHHs Han Dyp'e Ay HecTalioHapHUX
curHanis? HaBeniTh MpUKIaq MaTEPUHCHKUX BEHBIIETIB.
4. OnumiTh 3acTOCyBaHHS TmeperBopeHHs [impOepra s ¢dopmyBaHHS
aHAJIITUYHOTO CUTHAITY T4 OTHHAIOYOI.
5. Sk peami3yerbcs MBUAKE TepeTBOpeHHS Dyp'e?
6. ITlosicHITH CyTHICTP CMYTOBOi JIUCKpeTH3alii 3  BHKOPHCTAHHIM
neperBopeHHs ['inmpoepTa.

Tema 3. Moaymsiiisi CHTHAIB.

Buau Ta MeToau MOAYNALIT curHamiB. JleMOysisiisi CUTHAMTIB.

1. TlopiBHAlTE aHATOTOBY Ta HU(POBY MOAYIIALIIO: IEPEBATH Ta HEJOTIKH.

2. Onumnite TOpHHOMNKA JAeMoayismii  AM-curHany (acCMHXpOHHA — Ta
CUHXPOHHA).

3. Hagenits ciektpu AM, FM, PM curnaniiB Ta NosICHITh IHUPUHY CMYTH. 24 3
4. Ski Bumy nudpoBoi MOAYIIALT BUKOPUCTOBYIOTECS B CyYacCHHUX CHCTEMax
3B'SI3KY?
5. IlosicHiTh mMOHATTS KoedilieHTa MOAYJAIii Ta HOro BIUIMB Ha
CIIOTBOPEHHS.
Tema 4. Lludposa ¢inprparis Ta 00poOka CUTHATIB 1 300pakeHb.
Uliniiina Ta HemiHidiHA nudposBa ¢inprpanis. Kopensmiiiauii anani3 curHaiiB Ta
3o0paxenb. [ludppoBa 00poOka  KOMLOPOBUX  300pakeHb.  AJTOPUTMHU
MepeaIrucKpeTH3allii CUTHaIB.
1. TloscHiTh TeopeMy 3ropTku Ta Teopemy Binepa-XiHunHa.
2. Y yomy BiaminHicTh FIR ta IR ¢inbTpiB (cTabinbHicTh, (aza, iMITyIbCHA
XapaKTepUCTUKA)? 99 32
3. Omumite o0067acTi 3aCTOCYBaHHS HENIHIHHUX (UIBTPIB  (MeAiaHHUH,
Mop(osoriuHi onepariii).
4. Hagenite xonipui mozeni (RGB, CMYK, HSV, YCbCr) ta neperBopeHHs
MIX HUMH.
5. TosicHiTh mpoliec AenMMallii Ta IHTEPIONALIl 3 aHTH-ANIaCUHT QiTbTpaMHu.
6. Sk QyHkmis B3aeMHOI KOpeNsIii BUKOPUCTOBYETHCS ISl BHSBICHHS
CUTHAITy B IITyMi a00 BU3HAYEHHSI 3aTPUMKU?
Bceboro 84 130
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6. BUJIU TA METOJU KOHTPOJIIO

Po6oua mporpama HaBYaIbHOI MTUCHIUILTIHU TTepe0avae HACTYITHI BUAM Ta METOIN KOHTPOJIIO:

Buau xonTposio CknaI0B1 OLIIHIOBAHHS

[ToToYHMIT KOHTPOIIb, SKUW 3MIMCHIOETHCS Y XO/I1: TPOBEICHHS 50%
MPAKTUYHUX 3aHATh, BAKOHAHHS 1HIMBIyaTbHOTO 3aB/IaHHS;
MIPOBEJICHHS KOHCYJIBTAIIN Ta BiAIPAIIOBAHb.

[TincyMKOBHIA KOHTPOJIb, SKUH 3AIMCHIOETHCS Y XO/I1 TPOBEICHHS 50%
€K3aMeHY.
MeToau iarHOCTUKH ®dpoHTaNbHE ONUTYBaHHS, 1HUBIIyaJIbHI 3aBJIaHHs, poOOTa y rpymnax,
3HaHb (KOHTPOJIIO) O3B si3aHHS MPAKTUYHUX 3aBJIaHb, EK3aMEH

IIutanusa go C€K3aMCEHYy

[onsaTrTs curnany Ta 300paskeHHs. [IoHATTS nHppPoBOi 0OPOOKH CHUTHAITY.
PacrtpoBe i BeKTOpHE NpeacTaBICHHS 300paKeHb.
BumaakoBi Ta [eTepMiHOBaHI CUTHAIH. AHAJIOTOBI Ta IIU(POBI CUTHATH.

4. KBaHTyBaHHS Ta JUCKPETH3AIlis aHAIIOTOBOTO cUrHaTy. OMHOBUMIpPHI Ta 0araTOBHUMIpHI CHTHAJIH. 3arajibHa
kiacudikamis CHTHAITIB.

5. Mogeni tectoBux curHaniB. OCHOBHI XapaKTepHCTHKH, MAaTEMATHYHUH OMUC Ta BIACTHBOCTI TECTOBUX
CUTHAJIIB.

6. ®ynxuis Xesicaiina Ta ii 3acrocyBanHst mpu 00pooOui curnanis. @yHkuis Jlipaka Ta 1i BIacTUBOCTI.

7. CTpyKTypHI CXeMHU THIOBUX MOJYJIIB aHAJIOTOBO-IU(POBOro Ta HU(PPO-aHAJIOTOBOTO MEPETBOPIOBAUIB, 1X
OCHOBHI KOMITOHEHTH Ta TIPUHLUIT POOOTH.

8. OcHoBa MpHHIMITY YacOBOi qUCKpeTu3auii curHainy. Kpurepii sikocTi HaOJIMKeHHsT curHainy. Bunn yacoBoi
JUCKPETHU3AIl] CUTHAITY.

9. TlomarTs cTUcHEeHHs naHUX. BuOip Kpoky piBHOMipHOI 4acoBoi muckperusarnii. Teopema KortempHEKOBA.
OCHOBHI XapaKTEPUCTHKH aHAJIOTOBOr0-IU(POBHX NEPETBOPIOBAYIB.

10. BizHoBNICHHS HeTIepepBHUX CUTHAIIB. ExcTpamomnsaiis nanux. [IoHATTS Ta BUAN €KCTPATIOISATOPIB.

11.ImMmynbcHa — XapakTepUCTHKa 1 mepedaBaibHAa  (DYHKINS — ©KCTpamojsaTopa. AHAJIOrOBa — MOJCIb
eKCTParnoJsTopa.

12. Poskunan ¢yHkuii B psg @yp’e. [TonsTrs Ta BU3Ha4eHHs aificHux koediunieHtiB @yp’e. Teopema Haiiksicra.
Ocob6muBocti po3kinanay (GyHKiil B koMiuiekcHuil psin @yp’e. [TOHATTS Ta BU3HAYEHHS KOMIUICKCHHX KOCQII[iEHTIB
Dyp’e.

wn e

13. BuzHayeHHs CHIEeKTPY aMIUTITY/, CIIEeKTpy (a3 Ta CHeKTPY MOTYKHOCTI CUTHAIY.

14. Teopema ITapceBans. OCHOBHI BIACTUBOCTI PO3KJIaIaHHsI CUTHAY B psig Dyp’e.

15. Texnouorist 3acrocyBanHs MeToay Dyp’e st aHasizy HUPPOBUX CUTHAIIB.

16. ITonsarTs mpo auckpeTHe rnepeTBopeHHs Pyp’e. OCHOBHI BIACTHUBOCTI JUCKPETHOTO IepeTBopeHHs Dyp’e.
[epioAn9HICTh Ta CHMETPUYHICTE CIIEKTPY.

17. ®inprparis CUTHAIIB 32 JIOTIOMOTO0 JUCKPETHOTO MepeTBOpeHH Dyp’e.

18. Hexoumiku crieKTpalibHOTO aHali3y MU(POBUX cUTHANIB MeTogoM Dyp’e. [TOHATTS mpSIMOTO Ta 0OCPHEHOTO
BeliBieT-niepeTBopeHHs. OCHOBHI O3HAKH BelBIeTy. [IpuKiTa i MaTepUHCEKIX BEHBIICTIB.

19. HenepepBHe BeHBIICT-IIEPETBOPEHHS. BI1acTHBOCTI BeHBIET-aHAIIRY.

20. MaremMaTHYHHUI ONKC Ta BJIACTUBOCTI JMCKPETHOTO nepeTBopeHHs [ inboepra. [Tpukinaau BUKOpUCTaHHS.

21. 1IBuaki anroputmu oOumcicHHs. IleperBoproBau [wiabOepra it (GOpMyBaHHS KOMIUICKCHOTO
aHAITHYHOTO curHaTy. CMyroBa AUCKpEeTH3allis CUTHAIIB.

22. TIoHATTs Ta IPU3HAYEHHS MOAYJISIIT cUrHamiB. Buan Momyssiii Ta X peasnizartis.

23. Moayisttist aHaoroBux curHaiis. OqHOTOHAIbHA Ta OaraTOTOHAIbLHA aMILTITYIHA MOTYJISILIS.

24. 1ludpoBa MOTyJIsLIIsI CUTHAIIB.

25. MeTtoau AeMOAYIAIIT aMILTITYyTHO-MOTyJIbOBAaHOTO CcHTHaNY. KoedilieHT KOpucHOI mil pi3HHX METOIIB
JIeMOTyJIsIIii. AMIUTITY/THHH JI€TEKTOP 3 CHHXPOHHOIO IEMOAYJISIIELO.

26. [TonsTTs NiHIMHOT IpOCTOBO-1HBapiaHTHOI cucTeMH. [ oOanbpHa Ta JIOKanbHa JiHIHHA (LIbTpalis.

27. 3rnamxyrodi GuibTpu. OUITPH MIKCETBHNUX IpaHullb. Judepeniianbai onepaTopy BU3HAYEHHS T'PaHUIb Ha
300pakeHHi.

28. BumiproBanHsi creneHi noaioHocti GyHkuiid. [Toustrs xoedimienty kopessiii. [ToHATTS, BU3HAUSHHS Ta
BJIACTUBOCTI (QYHKIIIT B3a€MHOT KOPEIALII.

29.TlonsTTsl, BU3HAueHHs1 Ta BiacTuBOCTI (yHkuii aBrokopensuii. Teopema Binepa - Xinumna. [TonsTTs
CHEKTPaNbHO{ MIITFHOCTI MMOTYKHOCTI CUTHAITY.

30. Teopema 3roprtku. BiiactuBocri onepartii 3roptku. JJiuckperHa 3roprka.

31. Komipui momeni 300paxens. IlceBmokoipopu. OCHOBH OOpPOOKH KOJILOPOBHX 300paskeHb. KostipHi
MIepeTBOPEHHS. 3TJIA/KYBAHHS 1 MiJBUIIEHHS pi3KocTi. CTUCHEHHS KOJLOPOBHX 300paXKEHb.

11




32.TlonsTTs nmenuMarii Ta IHTEPHOJSIIl CHTHAmiB 1 300pakeHb. Jlemmmariis 3 IiIuM KpokoMm. Brums
NepeIMcKpeTH3allii Ha SKIiCTh TUPPOBOTO CUTHATY.

7. OIIIHIOBAHHS TIOTOYHOI, CAMOCTIHHOI TA IHAUBIJYAJBHOI POBOTH
3IOBYBAYIB 3 IIICYMKOBHUM KOHTPOJIEM Y ®OPMI EK3AMEHY

[enna ¢opma HaBuaHHs/3a04Ha popmMa HaBUYAHHSA

IToToyHMII KOHTPOJIb

Ilnanosi MaxkcumanbHUH
. @DopMHU KOHTPOJIIO T .
Buau podoru TepMiHn . . BiicOTOK
3BiTHOCTI .
BUKOHAHHS OlliHIOBAHHS
CucreMaTHYHICTD | AKTHBHICTH POOOTH HA CeMiIHAPCHKUX (MPAKTHYHUX) 3AHATTAX
1.1. ITigroToBKa 10 MPAKTUIHUX Bingmosimno o | IlepeBipka o0csary Ta SIKOCTI
3aHSThH pobouoi 3aCBOEHOTO Marepialy Mij 30
MporpaMu Ta Yyac MpakTUYHHUX 3aHATh
PO3KJIay 3aHSTh
BukoHaHHs iHAUMBIIYyaIbHUX 3aB/IaHb (HAYKOBO-10CHiIHA poboTa 3100yBaya)
1.2. TlinroroBKa 3BITY IIOA0 Biamosigao no | OGroBopeHHs (3aXHCT)
1HMBIAYaIbHOTO 3aB/IaHHS pPO3KJIaly 3aHATh 10
1.3. Inuni BuAM 1HAUBIAYaTbHUX OOroBopeHHS pe3yibTaTiB
3aBJIaHb, B T.4. MiATOTOBKA IPOBEJICHOI POOOTH TIiJ] Yac 10
HAyKOBHX MyOiKallii, yqacTb y -/l- ayauTopHUX 3aHsTh 260 IKP,
POOOTI KPYTIMX CTOJIB, HAYKOBUX KOH(EpeHIIii Ta
KOH(EPEHIIii TOIIO. KPYTJIMX CTOJIB.
Pa3om 0aJ1iB 32 IOTOYHMII KOHTPOJIb 50
IHincymkoBHii KOHTPOJIb
CK3aMCH 50
3arajbHMii pe3yJabTaT OlliHIOBAHHS 100

[ToTouHMii KOHTpOJb 3HaHb 3/100yBayiB MpU MIACYMKOBOMY KOHTposl y (opmi exk3aMeHy
(makcumyM 50 GaitiB) OLIHIOETHCS 3a MIKAJIOKO («2», «3», «», «5»), 3 000B’I3KOBUM TEPEBEIACHHIM
0aiB 3a KOXKHHUH BUJ pOOOTH TAKUM YHHOM:

— 3a MIArOTOBKY JI0 ayIMTOPHUX 3aHATh (MakcuMyM 30 6aitiB) 3700yBady OCBITH HEOOX1AHO MAaTH
He MeHIIe 1/2 OIiHOK Bij 3araibHOI KIIbKOCTI MPAaKTUYHUX (Ja00paTOPHUX) 3aHATH, AJIS IepeBoay OaiiB
3a MiATOTOBKY J0 ayJAMTOPHUX 3aHATh CepeIHbOapU(PMETHUHA OL[IHKA MHOXKUTHCS Ha KOe(]illieHT 6;

—3a BUKOHAHHS 3aBJIaHb JUIsI CAaMOCTIHHOTO OIPAIIOBaHHS (TECTYBaHHS, 3aBIaHH, MiATOTOBKA
pedepaty 3a 3a1aHOI0 TeMaTHKOI0) (MakcuMyM 10 6aiiB) 3100yBady OCBITH HEOOXITHO MAaTH HE MEHIIIE
1/2 ouiHOK BiJ 3arajbHOI KIJIBKOCTI IPOrPaMHOT0 MaTrepiaily, 10 BUHOCUTHCS Ha CaMOCTIHE BUBUYEHHS,
JUI IEpEeBOTY 3a3HAUYEHUX OajiB cepeHbOapU(PMETHYHA OLIIHKA MHOXKHUTHCS Ha KOEQILIEHT 2;

—3a IHOI BUJAM IHOMBIAYyaJbHUX 3aBJaHb, B T.4. MIATOTOBKY HAayKOBUX MyOJiKalid, y4acTb y
poOOTI KPYrIUX CTOMNIB, KOH(epeHiiii Tomo (MakcumyMm 10 6aniB) 3m00yBady OCBITH HEOOX1THO MaTH HE
MeHIIe 1/2 omiHOK BiJ 3arajibHOI KUTBKOCTI 1HIIMX BUAIB 1HAWBIIYyaJlbHUX 3aBJaHb, JJIsS NEpeBOAyY OamiB
3a MATOTOBKY JI0 ayJAMTOPHUX 3aHATH CEpeIHbOAPHU(PMETHYHA OLlIHKa MHOXKHUTHCS Ha KOEQIIieHT 2.

Kpurepii ouiHIOBAHHSI IOTOYHOT0 KOHTPOJIIO

— «2» — BHUCTaBJISIETHCS 32 HEMIPABWIbHY BIANOBIAb (MMCbMOBY pOOOTY), ika HE BIAMOBIJIAE 3MICTY
TEMU Ta CBIIYUTH MPO HEPO3YMIHHS il OCHOBHHUX MOJIOKEHb;

—«3» — BHCTaBIIETHCS 3a BIANOBiAb (IMCBMOBY POOOTY), sKa BIANOBiAA€ 3MICTY TeMH, alle €
HETMOBHOIO 1 HETOYHOIO y BHU3HAUEHHI MOHATH, CBIAYUTH NMPO HEMOBHE PO3YMIHHS OCHOBHHX IOJIOKEHb
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HABYAJIBHOTO Marepiaiy, CBIAYUTH PO Te, 110 3HAHHA 3400yBada MalOTh (parMEeHTapHUH, TOBEPXOBUN
Xapakrtep;

— «4» — OLIIHIOETHCS TIPAaBWIIbHA 1 OOTPYHTOBAHA BiAMOBIAL (MMCbMOBa po00Ta), 3 AKOi BUIHO, IO
no0yBad 3HAa€ U po3yMmi€ TEOPETUYHHMI MaTepial B 00CS31 HABYAIBHOI TEMH, BOJIOAIE HEOOXiTHUMH
HaBUYKAMU, HE JOMYCKAE CYTTEBUX IMOMHMIIOK.

— «5» — OIIIHIOETHCS TIOBHA, MPAaBWIIbHA, TPYHTOBHA BiANOBIAL (TMChMOBA POOOTA) HA 3alUTaHHS
TeMH, 10 Tepeadavae JIOTIYHICTh 1 MOCIHIIOBHICTh BUKIJIAIy Marepiany, BOJIOAIHHS TEPMIHOJIOTIELO,
MoKa3ye BMiHHS MTOBHO ¥ INTMOOKO BUKOPHCTOBYBATH TEOPETHYHI 3HAHHS B TIPAKTUYHIN TUTONIUHI.

Kpurepii oniHIOBaHHS iICYMKOBOr0 KOHTPOJII0 Y (OpPMi eK3aMeHy

MaxkcumanbHa OIliHKa MiJICYMKOBOTO KOHTPOJIO Y (hopMi ek3amMeHy He MO)ke nepeBuiryBata 50
OaniB. [Ipu boMy piBE€Hb 3HAHB OILIHIOETHCS:

—Bin 40 g0 50 6aniB — 3100yBad BHSABISE€ OCOONHMBI TBOpYI 3AI0OHOCTI, BMIE CaMOCTIHHO
3HAXOJIUTU Ta OMpPALbOBYBaTH HEOOXiAHY iH(OpMallil0, AEMOHCTPYE 3HaHHSA Marepianly, TPOBOAMTH
y3arajJbHEHHS 1 BUCHOBKU;

— Bix 30 no 40 6aniB — 3700yBau BOJIOAIE€ 3HAHHAMH MaTepiany, aje JOMyCKae He3HAYHI ITOMUIIKU
y (hopMyBaHHI TepMiHIB, KaTeropiii, IpoTe 3a JOMOMOTOIO BHKJIa/1adya IIBHIKO OPIEHTYETHCS 1 3HAXOIUTh
MIPaBWJIbHI BiJIITOBI/I;

—Bix 20 mo 30 6axiB — 3100yBa4 BIATBOPIOE 3HAYHY YACTHHY TEOPETUYHOTO MaTepialy, BUSBIISE
3HAHHS 1 PO3YMIHHS OCHOBHHX ITOJIOXEHB, 3 JIOTIOMOTOIO BHKJIaJada MOKE aHaJi3yBaTH HaBYAIbHHUU
MaTepial, aje J1a€ HeIOCTaTHhO OOTPYHTOBAHI, HEBUYEPITHI BiIMTOBII1, TOMMYCKAE IIOMUIIKH.

—Bin 10 no 20 6aniB — 3100yBau BOJIOJiE€ HaBYANLHUM MaTepiajloM Ha CEPEIHbOMY piBHI,
JIOTYCKa€ TIOMUJIKH, Cepel AKUX € 3HAYHA KUIbKICTh CYTTEBHX;

—Bin 0 g0 10 6aniB — 3700yBau BoOJIOJi€ HABYAJIBHHUM MaTepiaioM Ha piBHI, BHUILIOMY 3a
MOYaTKOBUM, 3HAYHY YAaCTHHY HOTo BIATBOPIOE Ha PENPOAYKTUBHOMY piBHI, Ha BCi 3alUTaHHS Ja€
HeoOI'PYHTOBaH1, HEBUYEPITHI BIIMOBIAL, JOMYCKAa€ TOMUIIKH.

8. OUIHIOBAHHSI 3ATAJIBHUX PE3YJIbTATIB 3HAHb 3/1IObYBAYIB

3aranpHi pe3yJbTaTH 3HaHb 3700yBayiB MO JaH1i JUCHHUIUIIHI OLIHIOIOTHCSA HACTYITHUM YHHOM:

— «Bigminno»/«3apaxoBano» (A) — Big 90 mo 100 GaniB. 3100yBau BUSABIsE 0COOIMBI TBOPYi
31I6GHOCTI, BMi€ CaMOCTIHO 3HaXOJUTH Ta ONPALbOBYBAaTH HEOOX1AHY 1H(OpMaIlit0, IEMOHCTPYE 3HAHHS
MmaTepially, MpOBOJUThH Yy3arajJbHEHHsS 1 BUCHOBKM. bByB MNpHCYTHIH Ha JEKIiAX Ta CEMIHAPChKHUX
3aHATTAX, M1J1 Yac SKUX JaBaB BUYEPIHI, OOIPYHTOBAHI, TEOPETHUYHO 1 MPAKTUYHO MPABHJIbHI BIINOBIAL,
Ma€ KOHCIEKT 3 BUKOHAHMMH 3aBIaHHSIMHU JI0 CAMOCTIMHOI poOOTH, TIpe3eHTyBaB pedepaT 3a 3aJaHOI0
TEMAaTHUKOIO, TIPOSIBIISIE AKTUBHICTD 1 TBOPYICTH Y HAYKOBO-AOCIIHINA POOOTI;

— «Jlodper/«3apaxoBano» (B) — Big 82 o 89 GamiB. 3100yBau BOJIO/AIE 3HAHHIMHU Martepiany,
aJjie JIOMyCKae He3Ha4yHl MOMUJIKK Y (OpMYBaHHI TEPMiHIB, KaTeropiif, MpoTe 3a JIOMOMOIOI0 BHKJIaJaya
IIBUJIKO OPIEHTYETHCS 1 3HAXOIUTHh MPABWIIbHI BilmoBiai. ByB mpucyTHIN Ha JEKLisAX Ta ceMiHapChKUX
3aHATTAX, Ma€ KOHCIEKT 3 BUKOHAHMMHU 3aBJaHHAMHU JO CaMOCTiiHOI poOoTH, Ipe3eHTyBaB pedepar 3a
3aJJaHOI0 TEMATHKOI0, IPOSIBIISE€ aKTUBHICTB 1 TBOPYICTh Y HAYKOBO-IOCIiAHIM pOOOTI;

— «Jloope»/«3apaxoBano» (C) — Bix 74 no 81 OamiB. 3100yBay BiATBOPIOE 3HAYHY HACTHUHY
TEOPETUYHOI0 MaTepiaiy, BUABIISE 3HAHHS 1 PO3YMIHHS OCHOBHHUX IOJIOKE€HbB, 3 JOMOMOIOI0 BHKIaadya
MOXKXE aHaJlI3yBaTH HABYAJLHHA Martepiaj, aje Ja€ HeAOCTaTHbO OOTpYHTOBaHI, HEBUYEPITHI BIAMOBIII,
J0MyCcKae TMOMUJIKH. [Ipy IIbOMYy BpaxOBY€ThCSl HasIBHICTh KOHCIIEKTY 3 BHKOHAHMMH 3aBJIaHHSIMH JI0
caMoCTiitHOT poboTH, pedepary Ta aKTUBHICTh Y HAYKOBO-IOCIITHINA POOOTI;
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— «3anoBiabHOY/«3apaxoBano» (D) — Big 64 no 73 OaniB. 3000yBay OyB NpUCYTHII HE Ha BCiX
JEKIISX Ta CeMIHAPCHKHUX 3aHATTSX, BOJIOJIE HaBYAIbHUM MaTepiajoM Ha CepelHbOMY PiBHI, JOMYCKae
MMOMUJIKH, CepeJl IKUX € 3Ha4Ha KIIbKICTh CyTTeBUX. [IpU IIbOMY BpPaxXxOBY€ThCS HASBHICTH KOHCIIEKTY 3
BUKOHAHKMMHU 3aBIAHHSAMH JI0 CAMOCTIITHOT poboTH Ta pedeparis;

— «3anoBibHO»/«3apaxoBano» (E) — Bix 60 no 63 6amiB. 3100yBau OyB NMPUCYTHIN HE HA BCIX
JIEKLIAX Ta CEeMIHAPChKUX 3aHSATTAX, BOJIOJII€ HABYAILHUM MaTepiajioM Ha pPiBHI, BUILIOMY 3a MOYaTKOBHIA,
3HAYHY YaCTHHY MO0 BIITBOPIOE HAa PENMPOIYKTHBHOMY PiBHI, Ha BCl 3alMTaHHS Ja€ HEOOIPYHTOBaHI,
HEBUYEPITHI BIJMNOBiJI, JOMYCKAa€ MOMUJIKU, MAa€ HEMOBHUN KOHCIEKT 3 3aBJaHHSMHU JI0 CaMOCTIHHOI
poboTw.

— «He3a/10Bi.IbHO 3 MOKJIMBICTIO IOBTOPHOTO CKJaJaHHS»/«He 3apaxoBaHo» (FX) — Bix 35
1o 59 6GaniB. 3100yBau BOJIO/I€ MaTepialioM Ha PiBHI OKpeMHX ()parMeHTIiB, IO CTAHOBJIATH HE3HAYHY
YaCTUHY HaBYAJIHHOTO MaTepiaiy.

— «He3an0BiIbHO 3 000B’A3KOBUM NOBTOPHUM BUBYEHHAM M CHUILTIHNY»/«He 3apaxoBaHo» (F)
—Bix 1 1o 34 GaniB. 3100yBay HE BOJIOJi€ HABYAIILHUM MaTepiajoM.

Tadumus BiAOBIIHOCTI pe3yJIbTaTiB KOHTPOJIIO 3HAHD 32 PI3HMMH LIKAJIAMH

100-0abHOIO IlIxanaa 3a ECTS 3a HanioHAJbLHOIO HIKAJIOI0
MIKAJI0I0 icnut 3aJIiK

90-100 A BigmiaHO 3apaxoBaHO
82-89 B Jlobpe

74-81 C

64-73 D 3a10BUILHO

60-63 E

35-59 FX HE3aJI0BLIILHO HE 3apax0BaHO
1-34 F
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