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BIATI'YK
odiniiHOro onoHeHTa
3aCTYNHHKA AHpPeKTopa [HCTHTYTY eJieKTpoAHHAMIKH
HauionanbHoi akagemii Hayk Ykpainu
AOKTOpPa TeXHIYHHX HAYK, CTAPLIOr0 HAYKOBOI'O CHiBPOOITHHKA
CAMKOBA Ouexcanapa BeeBosionoBuua

Ha gucepraniiiny po6ory IBAHIYEHKA €Brena BikropoBnua Ha Temy:
""MeToanKa miABHLIEHHS 32aBa03aXUILEHOCTI KAHAJIIB 3B’ SI3KY i3 CKJIAJHUMH
BH/IaMH 3aBa/i HA OCHOBI HeJIiHIHUX MeTOiB HH(pPOBOI 06pOGKH cUTHATIB',

sIKa Mo/iaHa Ha 300y TTs HAYKOBOI'O CTYNEHsl KAHAN/IATa TEXHIYHUX HAYK

3a cneniajbHicTio 05.12.13 — pagioTexHiYHi NpUCTPOT TAa 32C00M TeIeKOMYHIKA Wi

AKTyaJIbHICTh _TeMH _aucepTanii o0yMoBieHa THM, 110 OiNBIIICTh
palioTeXHIYHUX CUCTEM MpaIllOe y CKIaJHUX eleKTpOMarHiTHux oocraBuHax. [lopsia
3 aTMOchepHUMHU U IHAYCTpiaJlbHUMHU 3aBajaMHU € BeJHKa KiJbKiCTh BHYTPILIHBO-
CHUCTEMHMX 3aBaj, [0 BH3HAYAIOTHCS XapaKTepUCTUKAMM KaHaJiB 1 yMOBaMHU
MOLIMPEHHS PaliOXBUIIb, @ TAKOXK B3AEMHUX MIXKCUCTEMHHUX 3aBa/l, sIKi yTBOPIOIOTHCS
CTOPOHHIMH pajio3acobamu. KpiM Toro, y Iesikux pajiokaHaiax MOXKJIMBA HasiBHICTH
HABMHUCHHUX 3aBaJl, TIPU3HAYEHHSM SIKMX € TOaBJIeHHsI a00 3HIKeHHS e(eKTUBHOCTI
nirodol pauioninii. [lepepaxoBaHi 3aBakarodi BIUIMBH HaJle)KaTh JO KJacy JI0 Kiacy
He-QIyKTyaliiHMX 3aBajl 1 BiJPI3HSIOTBCS BiJ IIYMOBHX MPOLECIB IEBHOIO
CTPYKTYPHOIO OpPraHi30BaHiCTIO.

CydacHi cHCTeMH paio3B'sI3KY BHPILIYyIOTh BEJNUKY KiJbKICTh 3aBJaHb i
BUKOPUCTOBYIOTH IPH LIbOMY JUISI Tlepe/iadi iHpopMartii 6e3id curnaneHux Gopmaris
3 pI3HUMH EeHEPreTHYHUMH 1 CIEKTPAJIbHUMHU IIapaMeTpaMH. 3acTOCYBaHHS
KOHKPETHOTO CHUTHAIBHOrO (opMaTy 10 pO3B'si3yBaHOI MpoOJIeMH BHU3HAYAETHCS
BI/IMOBIAHICTIO IMX TMapaMeTpiB yMOBaM, B SIKMX BifOyBaeThcsi IiepejaBaHHs i
npuiioMm  inpopmamii. J[0 Takux yMOB  BIIHOCATBCS SIK  XapaKTEPHUCTHUKH
BMKODUCTOBYBAaHMX pajiOKaHaliB, 1[I0 pPErIaMEHTYIOTbCS MIKHApOJHUMHU i
JIep)KaBHUMH ~ CTaHAapTaMH, BUMOTH IOJI0 €JEKTPOMArHiTHOI ~CyMICHOCTI
pazio3acobiB, Tak i MOXK/IMBI HAaBMHUCHI i HEHaBMHUCHI MOPYILIEHHs LUX CTaHJIApPTIB i
BMMOT, 110 TPU3BOJATH O BUHHKHEHHS Pi3HOTO POy CIIOTBOPEHb i 3aBaj, sKi
TOTIPIIYIOTh SIKiCTh (YHKI[IOHYBaHHS PafiOCHCTEM.

V 3B'A3Ky 3 UMM OJHI€I0 3 HAWBAKJIMBIIIMX MpoOJIeM, L0 CTOATh MEPEe
PO3pOOGHMKAMM HOBUX PaiOCHCTEM, € ONTUMI3allisi BUIY i IapaMeTpiB CUTHAIIB, 110
BHKOPHCTOBYIOTBCS, sIka O 3[iMCHIOBAJIACH 3 ypaxXyBaHHSIM LUX YMOB, Ta 1110, Y CBOKO
yepry, 6Gararo y 4oMmy BHM3HA4Ya€ piBeHb e(EeKTHBHOCTI (YHKIIOHYBaHHS CaMmoil
pagiocucteMu 1 CTymiHb il 3aBaxkaro4ol [ii MO BiJHOIIEHHIO JO CTOPOHHIX
panio3aco0iB. i s
Bxigswit JYT Ne

—————————————




[HIIOK0 BaXIMBOK TMpoGIEeMOI0 € 3abe3neyeHHs 3aXMCTy PaJiOCHCTEM Bij
TaKoro pojy 3aBajl LIISIXOM PO3POOKH i CTBOPEHHSI MPUCTPOIB, 3MaTHUX MOCIAOUTH
a0o0 MOBHICTIO YCYHYTH iX BIUIMB Ha SKiCTh puioMy iHdopMarlii.

IToniGHi 3aBaHHs BUpIllyBalkcsl Ha BCIX eTanax po3BUTKY pajiorexHiku. Ha
MIOYaTKOBOMY €Talli 1[eé CTOCYBaJIOCsi B OCHOBHOMY BiCHKOBHX PaiOCHCTEM, B SKUX
30BHIILHI NepemKoau OyJu, FOJOBHAM YHHOM HAaBMHUCHHUMH. 3r0JIOM 3i 3pOCTaHHSM
MOTOKIB iHdopmMariii, 110 nepeaeThes, 301TbIIEHHSIM MOTY)KHOCTI
pazionepeaBalbHUX IPUCTPOIB, YILIIIBHEHHSM pajioKaHaliB 1 BIiANOBIAHO 3
NOTIpIIEHHSIM ~ eJIEKTPOMArHiTHUX YMOB 3aBJaHHS CTalO aKTyalbHUM 1 Juist
LIUBITBHUX 3aC00iB 3B'S3KY.

OcTanHIM 4acoM criocTepiraeTbcs OypX/IUBHUN PO3BHTOK CHCTEM Pajio3B's3Ky,
[0 BUKOPHMCTOBYIOTh LU(POBI MeTonu nepenadi inpopmarii. Ile y nepury uepry
CTOCY€ThCS CYIMYTHMKOBMX CHCTEM 1 cuUcTeM MoOinbHOro 3B's3ky. Jliamazon
3aCTOCOBYBaHUX [UCKPETHUX CHUTHATIB JOCUTh MIMPOKHUH - BiJl BYy3bKOCMYIOBUX
KOJIMBaHb 13 CIELialbHO OOMEXEHOK CMYrol CreKTpa [0 IIyMOIOMiOHUX
(IIMPOKOCMYTOBUX 1 HAAIIMPOKOCMYIrOBHUX) CHMIHadiB. Jleski 3 LMX CHTHaJiB
3aCTOCOBYIOTBCSI HE TUIBKH Y pajlio3B's3Ky, aje i B pamiosokaiii, i pagioHasirarii, ae
€ mnoxiOHi mpobjeMu, TMOB'sI3aHI 31 CKIAJHUMH 3aBaJOBUMH OOCTaBMHAMH.
OCHOBHMMM TNapaMeTpamMy, IO BH3HAYalOTh BHOIP TOrO YK IHIIOTO BHIY
JHUCKPETHOI0 CUTHaly, € iX creKkTpanbHa i eHepreTuyHa eGeKTuBHICTS. JlocmikeHHs
LIUX XapaKTepHCTHK, BUKIIOYHO JUIS pajJiOKaHaliB 3 OiIMM rayCiBCHKMM IIyMOM,
MOKa3aJy, 10 JI0 YMCla HaWOUIbII MepCHeKTUBHUX HAJIEKUTh KJIac MOJIYJIbOBAHMX
curHaiiB 3 OesnepepBHOO (azor0. OkpeMi CHUTrHabHI (OpMaTH 3 ILBOrO Kiacy,
HaNpHKIaJ, MiHIMaJbHa YacTOTHA MAHIIYJISIis, OTPUMAaIM IIHUPOKE TIpPAKTHIHE
BUKOPHUCTaHHS y eIy Yepry B CyIMyTHHKOBHX CHCTEMax LMBUILHOTO i 0GOPOHHOTO
NpU3HAYCHHSI, paliopelefHuX CUCTeMaX i CUCTeMax MOOITBHOTO 3B'S3KY.

Ilpu excrutyatanii Takux CHCTEM Yy peallbHUX KaHajlax pajio3B's3Ky 3i
CKJIaJJHUIMHU 3aBaJIOBUMH yYMOBaMH (B yMoBax [l BHIIQJKOBHUX 1 HABMHCHHX
nepemkos He(ayKTyal[iifHoro THITy), OCOOJMBO Yy pajioKaHalaX, [0 MalTh
00OpOHHE 3HAYeHHsI, FTOCTPO CTOIThH MpodieMa 3aBafoCcTiHKoro oOMiHy iH(opMarliero
Ta 3a0e3neueHHs HaJiHHOTO 3B'A3Ky MiX KOpHMCTyBayaMM. Ii pillleHHsl BMMarae
PO3pO0OKKM HOBHUX HAYKOBO-OOIPYHTOBAaHMX TEXHIYHHX PillleHb, BIIPOBADKEHHS SKHX
JIaCTh 3MOT'Y MiTHSATH e(eKTHBHICTh CUCTEM Tepeaaul iHdopMallil Ha HOBUM SKICHUI
piBeHb, 1110, 6E3CYMHIBHO, BHECE 3HAYHHMN BKJIAJ Y PO3BUTOK €KOHOMIKM KpaiHH i
IiABUIIEHHS 1T 000POHO3/IaTHOCTI.

Bce ckasane Bullle BH3HAYa€ aKTyaJbHIiCTb Ii€i poOOTH, CIPSIMOBAHOI Ha
3a0e3MeyeHHs] BUCOKOT AKOCTI iH(popMaliiHOro 0OMiHy iCHYFOUMX i MepCreKTUBHUX
CUCTEM 3B'SI3Ky LHMBLIBHOIO Ta OOOPOHHOIO NPH3HAYEHHs Yy CKIAaJHUX 3aBaJlOBUX
YMOBaX, B iHTepecax ycix raixy3eil eKOHOMiKH KpaiHH.

3arajibHa XapakTepUCTHKA JucepTauiinoi podoru. /luceprauiiina podora
CKJIQJIAEThCSl 3  aHOTallil, BCTYMY, 4YOTHPbOX pPO3MLTiB, BHCHOBKIB, CIIHCKY
BHUKOPHUCTAHUX JKepell Ta TOJaTKiB.

VYV  Berymi  OOrpYHTOBaHO aKTyallbHICTh TEMH JUcepTaulidHoi poboty,
chopMysIbOBAHO METy 1 3aBIaHHS JOCHI/DKEHHS, BH3HAYEHO OO0 €KT, NpeaMeT,
METO/M JIOCHi/DKeHHs Ta BHpIIIEHHS 3a/a4, BH3HAYEHO HAYKOBY HOBHU3HY i
NpaKTUYHE 3HAYCHHS OTPUMaHUX Pe3yJIbTaTiB, BUKJIAJCHO 3aralibHy XapaKTepUCTHKY
pobotu. HaBeneHo BimoMoCTi Mpo BIPOBAPKEHHS pe3ysbTaTiB poOOTH, anmpodarlito,




0COOUCTHI BHECOK aBTOpa, a TaKoXK MyOuikartii 3a Temoro nuceprauii. [IpencrapieHo
CTPYKTYpPY Ta 00cCsr aucepTarii.

V mepmoMy po3iji po3riisIHyTO BiJIOMi METOAWKH, SIKI BUKOPHCTOBYIOTHCS
IUIsi OOpOOKM CHTHANIB MiJ Yac MPUHOMY AMCKPETHUX IOBIJIOMJIEHb Yy KaHajax 3i
CKJIQJIHUMK BHWJIaMH 3aBaj. Po3rNsgaliuch TakoXX OCHOBHI BHAHM, JDKepela Ta
XapakTEePUCTUKKM IMX 3aBaJl y Cy4aCHHX CHCTeMax 3B’S3Ky. YBara INpuAiisiach
NOpPIBHSUILHOMY ~— aHallidy, ONWCY MaTeMaTUYHMX MoJened LuMX 3aBaj, wIo
BUKOPHCTOBYIOTbCS TIPH IX TPEACTaBIeHHi. 30KpeMa, 3 OTPUMaHMUX pe3yJbTaTiB
LIOTO aHaji3y JJisl PillleHHs MPeCTaBICHOr0 HayKOBOrO 3aBJaHHS y poboti Oyna
obpana Mojieb 30CepeKEHOT 3aBaiy 3 He3aIeKHUMHU CIIEKTPAIbHUMU CKJIaJ0BUMH.

Jlo yBaru npuiMaiuch pi3HOMaHITHI 3aKOHHM PO3MOALTY ITapaMeTpiB 3aBaj, aje
Oy/id TNpUUHATI HACTYIHI: JUIs aMIUNTYQW - 3akoH Haxarami, Juid TpuBajocTed
OKpeMHMX peaslizalliif 3aBajl — yciueH!I HOpMaIbHUI 3aKOH po3MoJiny, Ta uid gaz —
piBHOMipHuiA. st iMImyibcHOT 3aBaqu OyJI0 MPHUIHATO KBa3iJeTepMiHOBaHY MOJENb
(EeHOMOJIOTIYHOTO THITY, TTApaMeTPH Ta 3aKOHH PO3MOJLTY SIKMX BiIOMi.

HagezieHo npUKIaa# TOTO, IO TEOPETHYHO OOIPYHTOBAHI METOIUKH GOPOTHOM
31 CKJIaHMMU BHIAaMU 3aBajl — He JIOLJIBHO peasti3oByBaTH Ha mpakTHli. OCHOBHOIO
MPUYMHOIO YOT'0 € BEJIMKi BUMOTH JIO KiJBKOCTI anpiopHoi iHpopmarlii iMoBipHiCHUX
XapaKTEPUCTHK CHUTHATIB Ta 3aBaj Ul NO0OYIOBM Ta BUKOPMCTAHHS LMX METOJIMK.
ToMmy mnpW HasBHOCTI 30Cepe/DKEHHX Ta IMITYJIBCHHX 3aBaJl 3 BpaxyBaHHAM IX
crienM(piku  JOLUIIBHO  BUKOPUCTOBYBAaTHM  IOPOTOBMH  METOJ  CEJIEKTUBHOIO
MO/IaBJICHHS.

Po3po6Ka Ta BAKOPUCTAHHS TAKUX METOIMK MOXKJIMBA 3 YMOBH BUKOPUCTAHHSI
TNIPUHIIMITY PO3/JILHOTO MOABIEHHS CKJIAJ0BUX KOMIIOHEHTIB CKIaaHOi 3aBaiu. L
METO/IMKa MOBMHHA 3a[0BOJIGHATH Psijly BUMOT, OCHOBHOIO 3 SKMX € 3BOPOTHICTh Ta
BMKOPUCTAHHsI HE3HayHOI anpiopHoi iHpopMalii cTocoBHO 3aBanu. OCHOBHOIO
METOIO JMCEPTAI[IfHOTO JOCIIJUKEHHS € po3poOKa TaKoi METOIMKH.

Y napyromy posaiti  pO3IJISHYTO TEOPETHYHI OCHOBH  CEJIEKTUBHOIO
MOJaBICHHS HerayCiBChbKMX 3aBaJ Ha OCHOBI HeJiHiifHOT OOpOOKM CHTHAJiB Y
CHEKTpaibHil 001acTi.

BUsIBIEHO Ta eKCIePUMEHTAJIbHO JOCIHI/DKEeHO, 110 TMeBHEe HesiHiiHe
TIepeTBOPEHHs BXiAHOT CyMilli Aamo 3MOry CyTTE€BO 30iNbUIMTH e(eKTUBHICTH
TMOPOrOBMX METOJiB. 3 BpaxyBaHHAM TOro, LIO IIMPMHA CIEKTPA 30CEpPe/DKEHOI
3aBajiy CIiBPO3MipHA 3 LIMPUHOKO CIHEKTPA CHUIHANY i T€, WO iMITyJbCH KOPHCHOTO
CHTHaIly Ta 3aBajli MOXYTh BUHHKATH B OJJMH MOMEHT 4acy, JOULIbHO BUKOHYBATH
rorepe/IHE CIIOTBOPEHHS y YaCTOTHil 061acTi.

ByJ10 BUKOHAHO TEOPETHYHMIT aHalli3 (popMu CTHCHEHOTO criekTpa. OTpumManmii
pe3ynbTaT Mojsra€ y TOMY, IO HaHOiNBIIOMY CTHCHEHHIO MiJJAETHCS CIEKTP
ceKaHc-TinepOosiyHol Ta rayciBcbKkoi GopMHu.

Y Tperbomy po3jiji yBara NpUALIsIAch AOCTIUKEHHIO NUISXiB peanizamii
3amPOTIOHOBAHOTO HEJiHIHHOIO CIEKTPaNTbHOTO NEPETBOPEHHSI HA OCHOBI LM(POBOT
06po6ku curnanis. Ilif yac JOCHIZKEHHS 3 BUKOPHCTaHHSAM METOMY PO3ALICHHS
OyJI0 OTPUMAHO AUCKPETHY MOJIEb IEPETBOPEHHSI. :

TakoX y 1bOMY pO3AiJi JOBOAMTBCS, 10 HA OCHOBI OTPMMAHOI JMCKPETHOI
MOZeTi € MOXIHMBICT pO3POOKH anroput™my LH(GPOBOI OOPOOKH CHMTHAIB,
peanizyloun JaHe MepeTBOPEHHs Y BUTIISAL HelliHiliHOrO (azoBoro ¢inbrpa.



Pe3ynbraToM mpoBeIeHOro y pO3iji aHallizy CTajo CTBEPUKEHHS TOro, L0 Y
HAIIl Yac, HalO1IbII aKTyalbHUM ITUTAHHSIM € 00poOKa CUTHAIIIB Y PEXKHUMI peasbHOro
yacy, uepe3 L€ IiJl 4ac pO3pOOKH BHCYBAETHCS OCHOBHA BHMOTa — IIBHIKOJIS
anroput™my. Tomy edexTHBHa peanizaiis 0OOpoOKM MOXJIMBa JHMIIE 3a YMOBH
BUKOPHMCTAHHS IIBUIKHX JTOPUTMIB, sIKi MOTPeOyIOTh MeHIIOro o6'eMy mam'sti Ta
CKOpOYYIOTh KIUJIBKICTH oOrmepariil. Byno orpumano anroputm unugppoBoi oOpoOKu
CUTHaJIiB Ta MOOYJOBaHO CTPYKTypHY CXeMy HeldiHiliHoro ¢asoBoro ¢inerpa 3
BUKOPHUCTAHHSIM TaKUX aJITOPUTMIB.

KpiM TOro, y upOMy poO37ili BHPILIyeThCS 3aBAAHHS ILIOAO ONTHUMi3aLlii
napaMeTpiB 1MGPOBUX HeNiHIHHUX (a3oBuX OQINBTPIB 3a KpUTEpieM MiHIMyMy
cepeiHbOl BipOTiHOCTI TOMUIKOBOTO MPUAOMY CHUMBOJTY. Y JOCKOHAJIEHO METOJMKY
onTUMizalii mapamMeTpiB HeNmiHiHHHX (a3oBuUX GUIBTPIB 3  JOrapU(pMiuHOIO
HEJIIHIMHICTIO 32 HAsBHOCTI JeTepMiHOBaHOI 3aBajy, Ha 0a3i SKOi BUSBJIEHO, LIO
HaWOIIBIIOMY CTHCHEHHIO TiIA€ThCS IMITYJIBC, CIIEKTP SKOTO Ma€ J3BOHOIOIOHY
dbopmy.

VYV wyerBepTOMY pO3AiJi BUKOHAHO CTaTUCTUYHE MOJIETIOBAHHS OTPHMMAaHOIO
QITOPUTMY Ta MOro TOPIBHSUIBHUM aHali3 e(QeKTUBHOCTI 3 MpPHUIaBIECHHAM
HerayCiBChKUX 3aBajl. [CHyroya CKaJHICTh Cy4aCHHX alrOPUTMIiB 0OpOOKH CHIHAJIiB
He Jla€ 3MOr¥ BUKOHATH JETAJbHUIM TEOPETHYHHUI aHai3 iX 3aBaJOCTiiKOCTi, TOMY
BUHHMKA€ HEOOXiIHICTh BHKOPUCTAHHS CTATUCTMYHOTO MOJIENIOBaHHA. byno
BUKOHAHO CTaTUCTHYHE MOJIEJIOBAHHS MPUHOMY MCKPETHHUX MOBIIOMIIEHb y KaHali
31 CKJIaJHUMHU BUIaMH 3aBajl 3 BUKOPHUCTAHHIM PO3POOJIEHOr0 HelliHiiHOro (hazoBoro
¢ineTpa, ¢insrpa Kommoroposa — BiHepa Ta mpocToro pexeKropHoro ¢inbrpa 3
npsMOKyTHOK AYX. BupimranbHUM NPUCTPOEM BHCTYNA€ KOpesUidHuA mpuiMady
KorenbHukoBa.

V Xozi MOJENIOBaHHS BPaxOBYBAaBCS BIUIMB OJMHOYHOI IMITyJILCHOI 3aBaju,
ska Oyna MpeicTaBleHa KBa3iJeTepMiHOBAaIO MOJEILTIO (DEHOMEHOJIOTIYHOIO BHIY,
pe3ynbTaTh SKOTO MiATBEPAMIH, L0 3a 1l HAsSBHOCTI METOJMKA MPOrpae MpUOIU3HO
1,5 nb. Takos HanaHi pekoMeHzalil 1010 30ibIIeHHs e(eKTUBHOCTI METOIMKHI NPU
HasIBHOCTI IMITYJIbCHUX 3aBal.

HoBu3Ha OTPHUMAHHX HAYKOBHX Ee3!J’lI>TaTiB.

1. Y10CKOHATIEHO METOMKY TMOJABJIEeHHs CKJIaJHUX HerayCiBChbKMX 3aBajl, sika
HA BiZIMiHy BiJ BiJOMHX BHUKOPHCTOBYE IpeCeleKTylo4ye HelliHiliHe CIeKTpajibHe
MepeTBOpeHHs y 4acToTHiil obnacti. Lle no3Bommio orpumaru edekTHBHME 3aci6
ceJleKIil CUTHAJIB i By3bKOCMYTOBHX 3aBajl i 3aBa/i IPOMIKHOIO THITY.

2. Briepie 3anmpornoHOBaHO peanizalilo yIO0CKOHANeHOI METOJMKH y BHIJIsI
JMCKpeTHOi Mojeni 1mdpoBoro HemiHiiiHOro asosoro dinkTpa i anrroput™y
mudpoBoi  06pOOKM  CHTHANIB 3  BUKOPHCTAHHAM  IUBMJKUX — QJITOPHTMIB
OpPTOrOHAIBHUX MEPETBOPEHbD;

3. VI0CKOHAJIeHO METOJI MapaMeTpuyHoOi onTuMizauii HeliHiliHOro (azoBoro
¢inpTpa MIs iMITyNbCY 3 J1€TepMiHOBAHWMHM MapaMeTpaMu, SIKMi Ha BiAMiHY Bil
iCHYI04Oro 10 KpHTEpilo MiHIMyMy cepe/lHbOi HMOBIPHOCTI MOMMJIKOBOTO MPUIOMY
cuMBOINy, 3abe3reuye ONTHMaibHUH BuOIp MapameTpiB JiHiHHOI Ta HeTiHIHHOT
4acTHHHU QinbTpa.

4. Bniepiie po3po0JieHO TMporpamy MOJENIOBAaHHS TIPUMOMY JIHCKPETHHX
TOBiJIOMJIEHb y KaHaJli 3 HerayCiBCbKMMHU 3aBaJaMH 3 BUKOPHCTaHHAM HeJiHiHHOro



¢dazoBoro ¢igpTpa, HAa OCHOBI SKOrO IIPOBEIEHO KOMII'IOTEpHE CTAaTHCTHYHE
MO/IEJTIOBAHHSL.

BignoBinHicTh JucepTauii BCTAHOBJIEHHM BUMOIam
Jluceprauiiina poGota odopmieHa BiINOBIIHO JO BCTAHOBIEHHUX BHMOT.

ABTopedepar MOBHICTIO Ta iJEHTHYHO PO3KPHBAE OCHOBHMH 3MiCT nmcepTauidHOl
po6OTH, XapakTepu3ye OTpUMaHi pe3ylabTaTH, CHOpMyJIbOBaHI BHCHOBKM Ta
pexomenpauii. CTHib BHUKIQJeHHS MaTepianiB 3a0esmnedye JIOCTYNHICTh iX
CIIPUAHSITTS.

3B's130k_aucepTaNiiiHOi poOOTH 3 HAYKOBHMMH NpOrpaMamMu, IUIAHAMH Ta
TeMaMH

O6panuii HampsM JOCHi/KeHb BIJNOBiIa€ TeMaTUIli HayKOBO-AOCHiAHOL
po6otu (HJIP), BukoHauoi y JlepkaBHOMY yHiBepcuTeTi TenekomyHikauii (JYT), a
came: “AHaji3 i CMHTE3 iHBapiaHTHUX I1iJICUIIOBAIBHO-NIEPETBOPIOBAIBHUX CUCTEM
arnapaTHHX 3aco0iB TeslekoMyHikauiiiHoro o6maananss” (JIP Ne0113U0064558).

PesynbraTd JcepTaliiiHOi poOOTH BHUKOPHUCTOBYIOTbCS Yy HaBYaJbHOMY
npoueci  JlepkaBHOro  yHiBepcHUTeTy  TeJeKOMyHiKallii  Ta  NPaKTUYHO
BUKOPHCTOBYEThCsi y JleprkaBHOMY TMianpueMctsi «lleHTpanbHe KOHCTPYKTOpPChKE
6topo «IIpoton».

Crynine  OGIPYHTOBAHOCTI _ HAYKOBHX __ IOJIO3K€Hb,  BHCHOBKIiB i
peKoMenaallii, chopmMyILOBaHHX Y AHcCepTaLii

JIoCTOBipHiCTh i OOIPYyHTOBaHiCTh HAyKOBHUX IIOJIOXEHb, BMBOJIB i
pEeKOMeH/allill  MiATBEP/DKYIOTBCS  MONMEPeJHiM  aHajli3oM 3HA4YHOi  KiJIbKOCTI
BITYM3HSIHMX 1 3apyOikHux myOuikamii 1o  JAOCHiKyBaHid 1 CyMiKHHX

npoGneMaTMKaX, BMKOPUCTAHHSAM METONiB MaTeMaTHYHOro Ta  iMiTalifiHOro
MOJIeJIIOBaHHS, HABEJIEHUMH Y JMCEpTallii MpUKIaJaMHy, iX peajizauii y KOHKpeTHUX
yMOBax.

IIpaKTHYHA 3HAYMMICTD AHCePTALIHHAX JOCTI/IZKEHb

VIOCKOHAJIeHa Ha OCHOBI 3alpONOHOBAHOTO HENHIHHOrO CIEKTPaabHOIO
TIepeTBOPEHHS METOJMKA MOJABICHHS CKJIAJHUX HErayCiBChbKUX 3aBajl I'IpOMi)KHOI‘O
Tumy Gyna NpuiHATa 1O TPAKTHYHOrO BMKOPUCTAHHA y HaBYalbHOMY npoue01
Jlep’kaBHOTO yHIBEPCHTETY TeJEKOMYyHiKalliii Ta Ha JepKaBHOMY IiANPHEMCTBI
«llenTpanbHe KOHCTPYKTOpChKe 6r0po «IIpoTom».

Pe3ysbTaTH, IO MpEJCTaBlIeH] y ApYriil Ta yeTBepTii riraBax JEcepTaIiiftHOT
pOGOTH, MPUIMHATI /ISl IPAKTHYHOTO BUKOPHCTAHHS 3 HACTYIHHMX HANPSMKIB:

- NpOEeKTYBaHHS paJiopeeiHuX JiHii 3B’13Ky MPOMyCKHOO 3/1aTHIiCTIO 10 10
['6iT/c nmpu MaioMy Bi/JHOIIEHHI CHIHAJ/3aBajia;

- MOJIEJIIOBAHHS 6araTOTOUKOBOT Mepeski PafiooCTyITy MPOITYCKHOI 31aTHOCTI
54 M6iT/c 3 mocyraMy rapaHTOBaHO] SIKOCTi 00CITyrOBYBaHHS;

- TecTyBaHHS KaHaliB 3B’5I3Ky, sKi CTBOPEHi MO OKpeMHUX JiHisX y Kabessx 3
HU3LKUMM EKCIUTyaTallifHUMU TOKa3HUKaMHU.

3a I‘IlchyMKaMH TPOSKTHUX po0iT Ta pe3ynbTaTiB CTATHYHOTO MOJIETIOBaHHSI
NMPUIMAIOThCS TaKi PilUEHHs: IPO JOLINBHICTh BMKOPHCTAaHHS JOCIIDKYBAaHOTO
cepeIoBHIIIA MTepe/iadi Ta TEXHOIOTTYHHI pe3epB CHCTEMH Nepe/adi.




BuxopucTtanHs pe3ynbTaTiB BiINOBIIHUX 3aXOJiB Jla€ 3MOTY IPOTHO3YyBaTH
OuiKyBaHy 3MiHYy XapaKTepUCTHK JOCIiXKyBaHUX KaHATIB Ta IiI0MpaTh ONTUMAJbHE
arapaTHe pillleHHs..

Po3po0Giiene nporpamHe 3a0e3rneyeHHs] MOJIETIOBAHHS MPUHOMY JIUCKPETHUX
MOBI/IOMJIEHb y KaHaTi i3 CKJIAJHUMH 3aBaJlaMH Ta alropuT™ IH(PoBoi 0OpoOKH
CUTHANIB, SIKi peayi3yloTh OMNKMCaHy METOIMKY IIOJIaBJICHHSI 3aBaj, Ta sKi Oyio
BIIpOBa/keHO y JlepkaBHOMY minnpueMctBi «LleHTpanabHe KOHCTPYKTOPChKe OIOpo
«IIpoTon» mia yac po3poOKH MPOrpaMHUX KOMILIEKCIB.

[IporpamMHuii KOMIUIEKC B CBOIO Yepry BHKOPHCTOBYETHCS 3a3HAuEHOIO
KOMITaHi€ro Uit pOOOTH y HACTYITHUX HAINpsSIMKax:

- TMPOEKTYBaHHS MepeX PaaiofoCTyIly 3 MPOIyCKHO 31aTHicTIo 250 Moit/c,
peanizoBaHux Ha obnagHaHHi Rucks ZoneFlex;

- MOJIENIIOBaHHs Tepefadyi 1Mo abOHEHTCHKUX U(POBUX JiHIsAM 3B’S3Ky 3
npoIycKHOw 3aatHicTio Big 40 mo 70 MG6it/c, siki moOynoBaHi SIK 3a JOMOMOIOHO
KabeqpbHOTO 3’€HaHHSA, TaK 1 IO pajioKkaHajax B yMOBaX CKJIQIHOI 3aBaJl0BOT
00CTaHOBKH.

[IpakTiuHe  BUKOPUCTAHHS 1  BIPOBAJDKEHHS  pe3yibTaTiB  poOOTH
HiATBEPPKEHO BiAMOBIIHUMH aKTaMH, HABEJCHUMH Y JIOAaTKaX.

IloBHOTAa _ BHKJ/AJeHHS __OCHOBHHX _ pe3yJbTATiB __Ta BHCHOBKIiB B
ony6uikoBanux npausx OCHOBHI MOJOXEHHS Ta 3MICT JucepTallil BioOpaxeHo y
12 HaykoBuX myOdikaiisx: | HaBYaJbHOMY IOCIOHMKY, 6 HAyKOBHX CTaTTX Yy
¢daxoBux BumaHHsX (1 3 SIKMX OAHOOCIOHA i IHIEKCYEThCS Y HAyKOMETpUuHil 6as3i
JlaHuX), y 4 Te3ax i Mmarepiajiax JONOBijfedl Ha MDKHapOJHUX HAYKOBO-TEXHIYHUX
KOH(epeHLisX, SKi yBiuum 10 1 3BiTY PO BUKOHAHHS HayKOBO-/0CIIiIHOI pOOOTH.

AnpoGauis_pesyabratiB_aucepranii. OCHOBHI IOJIOKEHHS 1 pe3yJbTaTh
JMcepTarlii, NpaKTHYHI BUCHOBKHM 1 peKOMeHAalil, sKi ofepaHi y Xoai poOoTH,
anpoboBaHi Ta onpwnonHeHi y xoxi: TpeTboi MiXHapoAHOI HayKOBO-TE€XHIUHOI
koH(epennii «I[Ipobnemn indpopmaruszanii» 11 - 13 rpyans 2014 p., m. Kwuis,
YerBeproi  MDKHApPOJHOI  HAyKOBO-TEXHIUYHOI  KoOH(epeHIii «ITpobremu
indopmaruzauii» 9 — 10 ksitHs 2015 p., M. Kuis., [IlocToi MixkHapoaHOI HayKOBO-
TexHiuHoi koH(pepenuii «[Ipobnemu indopmarusauii» 11 — 12 ksitaa 2016 p., m.
Kuis., PernonamsHoro cemuHapa MCD «TeHAeHIUHM pa3BUTHsS KOHBEPIeHTHBIX
cereil: Pemenue noct — NGN, 4G u 5G» 17-18 nosiopst 2016r., M. KuiB, a Takox Ha
ceMiHapax Ta pO3MIMpeHMX 3acifaHHsx kadeapu EneproeeKTHBHMX TEXHOJIOTiH
Jlep»kaBHOTO YHIBEPCUTETY TeleKOMYHiKallil.

3ayBaskeHHs 10 AHUCEePTALiHOI pOOOTH.

[Topsin 3 MO3WTUBHHMM CTOPOHAMM JIMCEPTALiiHOro JOCHiJKEHHs BapTo
3pOOUTH TaKi 3ayBa)KeHHS:

1. I3 marepianiB aucepralii He 3pO3yMiso, 94U OyB aBTOPOM MPH JIOCIIi IKEHHI
0COGIMBOCTE 1O/IaBJIEHHS CKJIaJHUX 3aBaJl y KaHANIaX i3 MaM’ STTIO B3ATUH
710 BijlomMa Toii axT, 1o B3ATTS Y SKOCTi MO/l aAUTUBHOI 3aBaM 6i1oro
rayciBChKOTo IIyMy He € IOCHTh KOPEKTHMM, OCKIJIbKA Ha IPAKTHI, KOJIHX a
Hi LEHTpaJIbHa YacTOTa, 4 Hi LIMPUHA CIIEKTPY 30CEPEKEHOT 3aBa/Ii HE
BiIOMi, 3aCTOCYBaHHS TiJIbKM 3arOpOJIKYBaIbHOTO (iIbTpa MPU3BOIUTE 10
4acTKOBOIo ab0 MOBHOTO PyWHYBaHHS YacTHHH iH(GopmaLii.



2. BBaxkaeTbcsi JOUUIBHMM Oyno O OGiIbII KOPEKTHO OIMCATH MeXaHi3M
aZlanTUBHOI JIEMOLYJIsIIiT paiocCUrHaIiB.

3. He 3po3yMino, YMM TOSICHIOETBCS CTBEPUKEHHS aBTOPOM, IO TpH Aii
BUIIAJKOBUX 30CEPEDKEHUX 3aBaj, BIAXWIM BiJl ONTHMAalbHOCTI (BUpa3
3.44)) MoXHa He BPaxoBYBATH i [UIsl HEJTiHIHHOTO NEPETBOPEHHS MPUUHSTH
KBaJIpaTHUYHy HENMiHIHHICTb.

4. TIpuCyTHi MOMMIKH y TIOSICHEHHSIX Ta BHKOPHUCTAHHS OJHAKOBMX iHJEKCIB
JUISI IO3HAYEHHS Pi3HUX BEJIMYUH B OKpeMHX (opMyiax.

Bka3ani Henoniku, 6G€3yMOBHO, 3HWXKYIOTb SKiCTh poOOOTH, ajne He €

BH3HAYAIBHUMH JUIS OL[IHKM OTPUMAHMX Pe3yJIbTaTiB Ta BUCHOBKIB Y LiiloMy.

3araJibHi BHCHOBKH.

1. Jluceprauiiina po6ora 3a 3MiCTOM € 3aKiHYEHHM HayKOBUM JOCIiUKEHHSIM,
10 MICTHTH HOBi HayKOBO-OOIDYyHTOBaHi pe3yJIbTATH, BaXIHMBI HA Cy4acHOMy €Tarli
TIePCIIeKTHBHOTO PO3BUTKY HALIOHAIBHHUX TENEKOMYHIiKalliiHUX Mepex i LiJIKoM
Bianosizae Bumoram «Ilacnopty» crewiansaocti 05.12.13 — pajgioTexHiuHi IpUcTpoOi
Ta 3ac00M TeJEKOMYHIKaIlil.

2. OzepXaHi aBTOPOM HAyKOBi pe3yJbTaTH y CYKYIHOCTI BKa3ylOTh LIISIXH
MiIBUILEHHS 3aBaJIOCTIMKOCTI KaHANiB 3B’SI3Ky i3 CKIaJHMMHM BUAAMH 3aBal, IO
BU3HAYEHO METOI0 JHMCepTaliffHOro JOCii/ukeHHs. TakuM YHHOM, MOCTaBIEHi
HAYKOBI 3aBJIaHHs BUPILLIEH] y TIOBHOMY 00CS3i, a METa IOCIiJUKEHHST IOCATHYTa.

3. Asropedepar TNOBHICTIO BiZoOpakae 3MiCT Ta OCHOBHI IOJIOKEHHS
JcepTariii.

4. 3a HAyKOBHM piBHeM, IPaKTHYHOIO LiHHICTIO, anpoballieto Ta mybiikauisMu
nucepraiiiina pobora Bianosizae m. 9, 11 ta 12 Bumor «llopsiKy NpHCYKEHHS
HAyKOBMX CTyIeHiB», a 1i aBrTop, IBaHiueHko €Brex BikTopoBuY, 3aciyroBye
NPYCY/DKEHHsS HayKOBOTO CTYIEHs KaHIMJaTa TeXHIYHMX HayK 3a CrewlialbHiCTIO
05.12.13 — pagioTexHiuHi MPUCTPOI Ta 3acO0M TeTeKOMYHIKaLlii.

3acTynHuUK qupekTopa IncTuryty
enexkrpoauHaMikn HAH Ykpainu ﬁ
n.1.H.,, CHC : 24”(/[/5/

0O.B. CamxkoB

Mipnuc Camkosa O.B. 3asipato:




