PELLEH3Is
Ha JucepTaliiHy poooTy
Owmenbsaenb Onexcanapu OnexcaHaApiBHU
Ha TeMy «BIUIMB TEXHOJOTTYHUX MapaMeTpiB HAa eKCIUTyaTalliliHi XapaKTepUCTUKU
€JIEKTPOHHOI O€3MPOBOIOBOT CHCTEMU NEPEIaBaHHs JAHUX),
MpeCTaBlIeHy Ha 3100y TTs CTyneHs JokTopa (inocodii B ranysi 3HaHb
17 EnexTpoHika Ta TeJIeKOMYHIKallii 3a criemianpHicTio 171 Enextponika

AKTyaJIbHICTh TeMH aucepTamii. Tema € akTyallbHOI, OCKIJIBKH BOHA TIOEJIHYE
TEOPETHYHY IIHHICTh, MPAKTUYHE 3aCTOCYBaHHS Ta BIAMOBIAb HA Cy4YacHI BUKIJIMKH,
K y IHUBUIBHOMY, TaK 1 y BINCBKOBOMY CEKTOpax. AKTYyaJbHICTh TEMU 3yMOBIICHA
noTpe0oI0 y MiABUIICHH] €()eKTHBHOCTI 0€3MPOBOJOBUX CUCTEM MEPEIaBaHHS JIAaHUX,
0 IIUPOKO 3aCTOCOBYKOTHCSA B CY4YaCHHUX KOMYHIKAlIMHUX 1 OOOPOHHHUX
TexHoJoTisix. Ha ekcrulyatamiiiHi  XapakTEepUCTUKH TaKUX CHCTEM CYTTEBO
BIUIMBAIOTh TEXHOJIOTIYHI MapaMeTpd, 30KpemMa JOBXHHA AaHTEH, [apaMeTpu
nigcumoBaya BY-curnamy, dyactoTa Tmepenayi, MeETOJ MOIYJALIi, MOTYXXKHICTh
nepeaaBavya, YyTIMBICTh TpHWiiMada Ta PiBEHb 3aXWCTy BiA 3aBaa. JlocmimkeHHS
BIUTMBY LIUX TMapaMeTpiB I03BOJSIE ONTHUMI3yBaTH pPOOOTY CHUCTEM N0 PI3HUX yMOB
eKcIUTyaTalrii Ta  CHOpHWs€  MABUIICHHIO  HAMIAHOCTI, €(QEeKTUBHOCTI U
KOHKYPEHTOCIPOMO>KHOCTI Cy4aCHUX 0€3/[pOTOBUX CHUCTEM.

Ouninka OOrpyYHTOBAHOCTI HAYKOBHX pe3yJabTaTiB  aucepramii, ix
JOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBH3HA TOCHIIKEHHS MOJISITA€ B TAKOMY

1. MeTon [OCHIIKEHHA EKCIUTyaTallliHUX XapaKTepUCTUK Oe3MpOBOIOBUX
MEpeX OTPUMaB TMOJANbIIUN PO3BUTOK IILISXOM 3aCTOCYBaHHS Ta afanTarii
KOHUENIIT 8ipmyanbH020 KOHKYDEHmMHO20 6IKHA, 1O JO3BOJWIO YIOCKOHAIUTH
MiOXiA 10  KUTBKICHOTO  BHU3HAYCHHS  TMOKA3HUKIB  AKOCTI  TEpelaBaHHS
MYJIBTUMEIIMHOTO TpadiKy B yMOBaX 3MilIaHOTO TpadiKy 3 pi3HUMH MPIOPUTETAMHU.
Takuit miaxig 3abe3neuye OUIBIIY TOYHICTH Y MOJICNIIOBAaHHI HAaBaHTAKEHb Y
peanbHUX 0e3MPOBOAOBUX MEpEeXkKax.

2. YI0CKOHAJIEHO METOJ OLIHIOBAHHS BIUIMBY TEXHOJIOTIYHUX TMapaMmeTpiB Ha
IpaHUYHI EKCIUTyaTallifiHl XapaKTepUCTHKU EJIEKTPOHHOI OE3MpOBOJOBOI CHUCTEMH
nepenaBanHs naHux 3a crangaproM IEEE 802.11ac. Lle mocsarHyTo 3a paxyHOK
BpaxyBaHHS PEKUMY KOHKYPEHTHOTO JTOCTYITy Ta B3a€MO3B’SI3Ky MK MapaMmeTpamu
(h13UYHOTO Ta KAHAJIBHOTO PIiBHIB, 110 JI03BOJIsIE OOTPYHTOBAHO BU3HAYATH JOMYCTUMI
MEX1 poOOTH CUCTEMHU.

3. Briepuie oOrpyHTOBaHO OINIHKM €(EKTUBHOCTI TEXHOJIOTIYHUX PIIICHb,
CHOPSIMOBAaHMX Ha MIJABHUIIEHHS MPOMYCKHOI 3JaTHOCTI OE3MPOBOJOBOI CHCTEMHU
nepeaaBaHHs JaHUX 32 YMOB OOMEXKEHOT0 €HePreTHYHOTO pecypcy. Takuil miaxif €
aKTyaJbHUM IS EHEepProe(EeKTUBHOTO TIPOEKTYBAHHS CHCTEM TMepeJaBaHHS B



MOOUTBHUX 1 CEHCOPHMX Mepekax, Ji€ ICHYy€E TOCTIHHUM KOMIIPOMIC MiX
IPOYKTUBHICTIO Ta €EHEPTrOCTIOKUBAHHSIM.

4. Tloganpmoro po3BUTKy HaOyma Teopis (yHKUIOHYBaHHS O€3MPOBOAOBUX
MepeX 3 KOHKYPEHTHHUM JOCTYIOM, 30KpeMa B acMeKTl aHalidy iXHhOI poOOTH B
pexumi  mpioputesamii  Tpadiky. 3ampornoHOBAHO MIAXOMW JO  OI[IHIOBaHHS
e(hEeKTUBHOCTI MeXaHi3MIB OOCIIyTrOBYBaHHSI PI3HOTHUITHOTO TpadiKy, IO JT03BOJISE
M1JBUIIUTH SKICTh CEPBICY B MYJBTUMEAINHUX 3aCTOCYBaHHSX.

3anporoHOBaHl  TEOPETHYHI  MIAXOAM, MOJENl Ta  pIMIeHHS  I0J0
(GyHKIIIOHYBaHHS O€3MPOBOJIOBUX Mepexk INepeaaBaHHs naHux 3a ctanaaproM [EEE
802.11ac MOXyTh OyTH 3acTOCOBaHI MJii CHUCTEMHOTO aHaNI3y Ta ONTUMI3AIli
0€3MpOBOIOBUX MEPEXK, IO MPALIOIOThH Y PEKUMI KOHKYPEHTHOTO JOCTYITY.

[IpakTiuHe 3HA4YeHHS OTPUMAHUX pE3yJbTATIB TOJNATAE B TOMY, IO
3aIPOMOHOBAHI  KUIBKICHI ~ OIIIHKM  BIUIMBY TEXHOJOTIYHHUX IapaMeTpiB Ha
eKCIUTyaTallliiHl XapaKTePUCTUKU €JIEKTPOHHOI CUCTEMH INepefaBaHHs JaHUX JAI0Th
3MOTy OOIPYHTOBAHO TMPOTHO3YBATH TIOKA3HUKH TMIPOEKTOBAHOI Mepexi abdo
3aCTOCOBYBaTH 1X Il YJIOCKOHAJICHHS BXKE€ ICHYIOUOI TEJICKOMYHIKaI[IHHOI
1HGPACTPYKTYpH.

JIOCTOBIpHICTh HAayKOBUX pe3yJbTaTiB, OTPHUMAHUX Yy AUCEPTALIiHOI POOOTI,
3a0e3MeYeH0 LUISIXOM 3ICTaBJICHHS TEOPETHUYHUX pE3yNbTaTiB 13 pe3yJbTaTaMH
EKCIIEPUMEHTAJbHUX JOCHIIKEHb, a TaKOX [UIIXOM KOPEKTHOIO 3aCTOCYBAaHHS
MaTEMaTUYHOTO arnapary Ta METO/IIB KOMIT FOTEPHOIO MOJIEIIOBAHHS.

HaykoBi gocinikeHHs: Oyj0 BUKOHAHO 3/100yBaueM Ha Kadeapl akyCTUYHUX Ta
MYJIbTUMEIIMHUX E€JIEKTPOHHUX cUCTeM HallloHaJIbHOrO TEXHIYHOIO YHIBEPCUTETY
VYxpainn «KuiBcpkuil momiTexHiyHUi 1HCTUTYT iMeH1 [ropst CiKOpcbKOro» y pamkax
HJP "Ocob6nuBocTi (hopMyBaHHSI €IEKTPOMArHiTHOI OOCTaHOBKM Y TMPHUMIIICHHSX,
oOnmagHaHUX TEXHIYHUMH 3acobamu 3 OesmpoBomoBuM iHTepdericom”  (Ne
nepxpeectpaiii 0119U102796) mig kepiBHUIITBOM JOIIEHTa Kadeapu aKyCTUIHUX Ta
MYJIbTUMEIIMHUX E€JIEKTPOHHUX CcUCTeM HallloHaJIbHOrO TEXHIYHOI'O YHIBEPCUTETY
VYkpainn «KuiBcbkuil mojiTexHIYHUM 1HCTUTYT 1iMeH1 Irops CikopchKOroy,
KaHJIMJaTa TEXHIYHUX HayK, foleHTa JlazeoHoro Bomoaumupa CemeHoBuya.

Otxe, B mucepTaliiHiii poOOTI TOCTABICHE HAYKOBE 3aBIAHHS TOCIIKCHHS
BIUIUBY  TEXHOJIOTIYHUX TapaMeTpiB Ha  EKCIUIyaTallliiHi  XapaKTepPUCTUKH
€JIEKTPOHHOI O€3MpOBOAOBOT CHCTEMU NEpeJaBaHHS JaHUX BUKOHAHO MOBHICTIO,
3100yBad MOBHOIO MipOIO OBOJIOIB METO/IOJIOTI€I0 HAYKOBOI AiSITBHOCTI.

Ouinka 3MmicTy amcepraimii, ii 3aBepHIeHICThL TAa JOTPUMAHHS NPUHUUIIIB
aKajaeMivHOI 100pPOY€eCHOCTI.

3a cBoiM 3MicTOM JucepraiiiiHa poborta 3m00yBada Owmenbsnens O.0.
MOBHICTIO BiAnoBinae CTtaHaapTy BUIIOI OCBITH 31 cnerianbHocTi 171 Enekrponika ta
HaIpsIMKaM JOCIIJKEHb BIAMOBITHO 10 OCBITHROI nporpamu EnexTpoHika.



HMuceprariitHa poO0OTa € 3aBepIICHOI0 HAyKOBOK IMpalC0 1 CBUIYUTH IIPO
HasBHICTH OCOOHMCTOTO BHECKy 3100yBadya y HaykoBwid HampsiMm «EnexTpoMardiTHa
CYMICHICTb Ta €Hepro3ale3neueHHs: MyJIbTUMEIIHHOT amapaTypuy».

PosrnsnyBmmm 3BIT MOAIOHOCTI 3a pe3yJbTaTaMH MEPEBIPKH AUCEPTALIMHOT
poOOTH Ha TEKCTOBI CHIBMAJIHHSA, MOXXHa 3pOOMTH BHCHOBOK, IO JUCEpTalliiiHa
pobora Owmenbsnenp Onexcanapu OJneKCaHIPIBHU € pe3ylabTaTOM CaMOCTIHHUX
JAOCHKeHb 37100yBada 1 HE MICTHTh €JIeMEHTIB (anbcudikaiii, KOMIIAIII,
(dhabpukarrii, rariaty Ta 3ano3udeHb. Bukopucrani i7ei, pe3yJbTaT 1 TEKCTH 1HIINUX
aBTOPIB MalOTh HAJICXKHI MOCWJIAHHS HA BIAMOBIIHE HKEPEIIO.

MoBga Ta cTHJIb BUKJIAJAEeHHS pe3yJIbTaTiB.

JuceprartiiifHa po60Ta HalMcaHa YKpaiHChKOK MOBOIO.

Buknan wmatepiamy y poOOTI BiJ3HAYA€THCS JIOTIYHOIO TOCHTIIOBHICTIO Ta
CTPYKTYPHOIO IIIJTICHICTIO: KOKEH PO3MiJ MPUPOJHO TEpeaye MOMepeIHbLOMY, IO
3abe3nedye IUTICHE CHOPUUAHATTS JoCiiKeHHs. CTuib MOBJICHHS € HAayKOBHM,
TOYHUM 1 BHUBRXEHHM, O0€3 HaJMIpPHOI eMOIIMHOCTI abo Ccy0’eKTUBI3MY, 3
JOTPUMAHHSM BUMOI'  aKaJeMIYyHOI J0O0pOYeCHOCTI. ABTOpPKa BHKOPUCTOBYE
3araJIbHONPUMHATY  TpodeciiiHy TEPMIHOJOTII0 Yy Traiay3l CJIEKTPOHIKM Ta
0e3IpOBOJIOBOTO 3B 53Ky, IO BIANOBIAAE CTaHAAPTaM HAYKOBOTO CTUJIIO Ta CIPHUSIE
TOYHOMY JOHECEHHIO CyTl JociipkeHHsA. OKpemo CliJ BiI3HAYUTH JOCTYIHICTh
nojayl CKJIQJHOTO TEXHIYHOrO Marepially, WLI0 JO03BOJIA€ O3HAHOMHUTHUCS 3
pe3ynbTaTaMu HE JHIIe BY3bKOMPOQIIbHUM (axiBIsIM, ajle W MIHUPIIOMY KOIIy
3aIliKaBJICHUX YUTAYiB 3 1H)KEHEPHOIO OCBITOIO.

Y po6oTi npUCYTHI MOOJUHOKI opdorpadiyHi Ta CUHTAKCUYHI HEHOJIKH, SKi,
OJIHAaK, HE BIUIMBAIOTh HA YITKICTh BHUKJIAAy 3MICTY Ta HE 3HWXKYIOTH ii MPAKTUUYHY
LIHHICTb.

Jucepraiiisi CKJIaAaeThCs 3 BCTYIY, 5 PO3MLUIIB, BUCHOBKIB, CIIUCKY JITepaTypu
Ta A0AaTKiB. 3aranbHuil o0car aucepTauii 162 CTOpiHKY.

VY BcTymi AucepTaliitHoi poOoTH 0OIpyHTOBAHO BUOIp HAMpsAMY IOCHIIKEHb Ta
HiATBEPAKEHO HOTO akTyalbHICTh. [likpecneHo mupoke BIPOBAIKEHHS TEXHOJIOT1H
0e3MpoBOJIOBUX JIOKadbHUX Mepexxk 3a crtangaprom IEEE 802.11 (Wi-Fi) sx
e(DEeKTUBHOTO I1HCTpYMEHTa JUIsl OpraHizaiii JOKaJbHOro OOMIHY JaHUMHU Ta
3a0e3ne4eHHs 10CTYyMy 10 pecypciB IHTepHETY.

VY mepuioMy po3isii IPeACTaBICHO KPUTHIHUHN aHAI3 TEXHIYHIX 0COOTUBOCTEN
cnerudikarii [EEE 802.11ac. Po3rmsiHyTo oprasizaiiito AOCTYIy JO CEpeIOBHIIA,
CTPYKTYpY YaCTOTHHUX KaHaJiB y miana3oni 5 ', 0coOMMBOCTI YacOBUX 1HTEPBAJIIB
IpU KOHKYPEHTHOMY JIOCTYIIl, @ TaKOXK MapaMeTpH pagioKaHaly, CUCTEM MOJYJISLI]
Ta KoayBaHHA. [IpoananizoBaHo ¢opmaTH KajapiB — sK 0€3 arperyBaHHs, TaK 1
arperoBaHux, — 1 CXEeMy amapaTHOi peai3alii CUCTEMHU Mepe/laBaHHs [aHUX.
3aBepuIyeThCS  PO3ALT  OMVISIAOM  HAYKOBUX — NyOJIKaiii 100  JOCHIKEHb
eKCIUTyaTaliiHuX xapakrepucTuk mepex cranaapry IEEE 802.11ac.



Hpyruii  po3gin  aucepranii  OPUCBAYEHO  TEOPETUYHOMY  aHaMI3y
ekcIutyaramiinux xapakrepuctuk mepex IEEE 802.11ac 13 BUKOpUCTaHHSAM METOY
BIPTYaJbHOTO KOHKYPEHTHOTro BikHa. [IpoBemeHO MoOnEmOBaHHA MPOIYCKHOT
3aTHOCTI OE€3MPOBOJOBOIO KaHAly 3a PI3HUX IMUPUH 4acToTHOI cmyru (20160
MI'1), kinbkocTi akTuBHEHX cTaHmii (1-16) 1 pexumiB moxymsamii (MCS5-MCS9).
BcraHoBiieHo, M0 3pOCTaHHS KUIBKOCTI CTaHIM CHEepIly MOKpallye, a 3rojoM
MOTIpIIIy€E TPOMYCKHY 3JaTHICTh Yepe3 KOMi3li, a TaKOXX BHSIBICHO OOMEXKEHY
e(EeKTUBHICTh 30UIBIIEHHS YaCTOTHOI CMYru Oe3 arperyBaHHs JaHux. HatomicThb
3aCTOCYBaHHS arperoBaHUX KaJpiB CYTTEBO IIJBUILYE MPOIMYCKHY 3HaTHICTb,
0COOJIMBO MPH TIEpeaadl BEIMKOTO 00CATY JaHUX.

Y TperboMy pO3AUTI OCHIHKEHO 30HY OOCIYrOBYBaHHS TOYKH JOCTYNy B
mepexkax [EEE 802.11ac. BuznaueHo paaiyc MOKPHUTTA AJs CTAaHLIl 3 MOTYXHICTIO
100 MBT y pi3Hux pexumax moxyssiii i komgyBanHss (MCS0-MCS9), a takox npu
BUKOPUCTaHHI KUIBKOX TMPOCTOPOBUX TOTOKIB. BCTaHOBIEHO, 110 pO3MIpH 30HU
00CITyroByBaHHS 3HAYHOIO MIPOIO 3aJ1€XKaTh BIJl TUITY MOJYJIALII, IIMPUHU YaCTOTHOL
CMYTU Ta YMCJIAa MOTOKIB. 30KpeMa, 301JIbILIEHHS CMYTH B YOTUPHU Pa3u MPU3BOAMTH
70 3MEHIICHHsS pajiycy 30HW y/aBidi. OmucaHO BIUIMB I03aCMYTOBUX 3aBaj 1
B3a€MHOTO HAaKJIQJaHHs CUTHAJIB Y CYMDKHUX KaHalax, II0 MOXE 3HIKYBaTH
e(eKTUBHICTh BUKOPUCTAHHS PaJiopecypcy.

VY deTBepTOMY PO3ILTI MPOAHATI30BaHO OCOOIUBOCTI MEPEAABAHHS T'OJIOCOBOTO
tpadiky B mepexxkax IEEE 802.11ac 31 3mimanuMm HaBaHTakeHHsM. [IpoBeneHo
NMOPIBHSAHHS KOJACKIB 111 [P-tenedonii Ta 311MCHEHO PO3paxyHOK MaKCHUMAabHOT
KUTBKOCTI MOXJIMBUX TOJIOCOBUX 3’€/lHaHb 4Yepe3 OJIHy TOYKYy JOCTymy 3
ypaxyBaHHsM mapameTpiB kojeky G.711. TeopeTwdHo mOCHiIKEHO IBI MOIEmi
Mepex 31 3MIlaHUM TpadikoMm, sIKi BIIPI3HAIOTHCS TUIMaMU (POHOBUX HABAHTAXKEHb.
O6rpynToBano, mo mepexi Ha 0a3i IEEE 802.11ac 3qaTHi 3a0e3nedyBaTi JECATKH
roJ0COBUX 3’€IHAHb OJHOYACHO, IO MIATBEPMKYE €(DEKTHUBHICTH iX 3aCTOCYBaHHS
st VoIP y Mmexxax nmpuMilieHsb 13 BIIHOCHO HEBEIMKOIO 30HOI0 MTOKPHUTTS.

[’satuit  po3ail  MICTUTh pe3yjibTaTH EKCHEPUMEHTAIBHOIO JAOCIIHKEHHS
npomycKHOi 37aTHOCTI O6e3npoBoaoBoro kanany IEEE 802.11ac B yMoBax peaibHOTo
BUKOPHUCTAaHHA. J{JI IIbOTO BUKOPUCTAHO KOMIT IOTEPH 3 PI3HOIO KUTBKICTIO aHTEH Ta
MOOLUTBHI TpUcTpoi. BuMiproBanHa BHKOHYBajuch 3a nonomororo OpenWrt, Wi-Fi
Analyzer 1 SpeedTest. ExciepuMenTr mokazanu, IO TOYKH JOCTYITy arperyroTh
Tpadik BIAMOBIAHO JO 3aBOACHKUX HaJallITyBaHb, a MPAKTHYHI pe3yJbTaTH
HIATBEPIUIN TEOPETUYHI OIHKK. Tako)X MpoaHali30BaHO BIUIMB aHTEHHOI
HEY3rOJKEHOCTI Ta 0ararolpoMEeHEeBOro IMOIIMpPEeHHS curHainy. IIpoBeneHi
BUNMPOOYBAHHS TOJIOCOBHX 3 ’€HAaHb 13 KiJIbKOMa cMapTQoHAMU MiATBEPIUIN
e(hEeKTUBHICTh MEPEKI MPU BUCOKOMY HAaBaHTaKEHHI.

OTpumMaHi pe3yJabTaTH MalOTh MPAKTUYHE 3HAYEHHS [UIS MPOEKTYBaHHS,
riaHyBaHHs i o6cnmyroByBanHs Mepex [EEE 802.11ac, 30kpema 11 nmporHo3yBaHHS



IMIBUJKOCTI TIEpeJaBaHHS JaHUX, pO3ropTaHHs VolP-mepex 1 BHUKOPUCTaHHS B
HABYaHHI 3 JUCLUILIIH NPO OE3MPOBOIOBI JTJOKAJIbHI MEPEKI.

HucepramiitHa po6ota oopmieHa BiamoBigHo A0 Bumor Hakasy MOH Vkpainu
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmakeHHsI BUMOT 10 O(POPMIICHHS JUCEPTALIii».

OnpuiiroHeHHS pe3yJbTAaTIB INUcePTaALiiiHOI po0OTH.

HaykoBi pesynbTatu auceprailii BUCBITJICHI y 4 HayKOBUX CTaTTsA y (axoBUX
BUIAHHIX 3a croemianpHicTIo 171 — Enexkrtponika, BKIIOYEHHX Ha JaTy
oIy 0JIiIKyBaHHS JI0 MEPENTiKy HayKOBHX (paxOBUX BUIaHb YKpaiHH, B T.4. | cTaTTs, B
AKI KUIbKICTh CHIBaBTOPIB (pa3oM 31 3100yBadeM) OLIbII HDK JBa, MPUIOMY
aBTOPCTBO 3700yBada B poOOTI MiATBEpIKEeHE. Takok TpencTtaBieHO 4 HayKOBi
JOTIOB11, OMPUITIOHEH] HAa (PAXOBUX HAYKOBUX KOH(EPEHIIISIX.

HaykoBuii piBens nmyo6uikariiit 3100yBada O.0. OMenbsiHelb 3arajioM BiANOBIIA€
BUMOTaM 10 (paxOoBUX Ta MDKHApPOJHMX TIpallb y Tally3l TeJeKOMYHIKamii 1
0E3IPOTOBUX  TEXHOJIOTIH. [TyOmikamii  OXOIUTIOIOTH KJIFOYOBI aCIIEKTH
¢dbyukiionyBanns mepex IEEE 802.11ac, 30kpema: TeopeTH4HI Ta eKCIIEPUMEHTAJIbHI
JAOCTDKEHHST ~ TMapaMeTpiB  MPOIMYCKHOI  3JaTHOCTI,  MOJENIOBaHHS  30H
OoOCITyroByBaHHS, I€pelaBaHHA TOJIOCOBOrO Tpadiky B YMOBax 3MIIIAHOTO
HABAaHTa)XCHHS, BIUIUB UIMPUHU KaHady Ta MOMAYJIILII Ha SIKICTh 3B’S3Ky, aHall3
EKCIUTyaTaI[lfHUX XapaKTePUCTUK y peaTbHUX YMOBaX.

VY nojgaHux Martepiajiax JOTPUMAHO MPHUHIMINB aKaAeMIuyHOI JOOPOYECHOCTI.
CraTTi MarmTh 4YiTKE CTPYKTYpYBaHHs, BIAMOBiHE NOCHJIAHHS Ha JDKepena Ta
Binkputi DOIl-inentudikaropu. VYci myOmikaiii MICTSITh CHIBaBTOPCTBO, MPOTE
BHECOK 3700yBaya YITKO BKa3aHUU 1 OXOIUTIOE OCHOBHI €TamlM: MOCTAaHOBKY 3ajad,
MPOBEJEHHS JOCHIKeHb, 1HTEPIPETAIlI0 pe3yJbTaTiB, MIATOTOBKY MaTepiasiiB 10
myOJTiKari.

Y wwmsmi myOmikamiii  3700yBady  OyB TEpImIMM  aBTOPOM, IO JTOJATKOBO
M1ITBEPKY€E MOTO IPOBIHY POJIb y BUKOHAHHI POOOTH.

Takum 4YMHOM, HAYKOBUM pIBEHb MyOJIIKalllif € JOCTaTHIM, 3MICT BIJAINOBiAa€
TeMaTHIll TUCEPTAIIHHOTO JOCIIKEHHS, a OCOOMCTUI BHECOK 3/100yBaya € BaroMuM
1 HAJIG)KHUM YUHOM 33JJOKyMEHTOBaHUM.

HenoJiiku Ta 3ayBakeHHs1 10 AUcCepTALiiHOI podoTH.

1. B nuceprauiiiniit po60Ti 00paHO AJI AOCTIIKEHHS PEeXUM (PYHKI[IOHYBaHHS
mepexi DCF. [omiasHo Oyino 6 gocmiauTv poOOTYy MEpexi 1 B 1HIIMX PEXKUMAX,
30kpema, B pexuMi PCF, skuit 3a6e3nedye npioputeTHe 00CTyroByBaHHs Tpagiky.

2. JlouusibHO Oyno © HaBEeCTHM TMOSICHEHHS B TEKCTI JAMCEpTallli, 4YuM
oO0yMOBJICHMIT MakcuMyM Tpadika mnpomyckHoi 3matHocti B kaHam 20 MI,
HaBeJeHUM Ha puc. 2.4, 2.5.



3. JlouinbHo 6y7n0 6 HaBECTH IMOSCHEHHA MOHATTA «3a LICAILHOIO Y3Ir0/UKeHHS
AKTHBHMX CTAHILN B 4aci» M1 4ac BU3HAYEHHA MAKCHUMAJIbHOI KiJIBKOCTI CTAHLI 3
FOJIOCOBHM 3 CJIHAHHSM.

4. B aumceprauii obpanHo rosnocoBuit kojgexk G.711 s po3paxyHKy wvacy
nepejaBalHs  roJlocoBux kajapis. JlouuibHo Oyjo 6 ofpatu Oiibln cywacHuil
rOJIOCOBHH KOJAEK JUIsl JIOCJHDKEHHS OCOOIMBOCTEH MepelaBaHHs TroJI0COBOTO
Tpadika B mepexkax IEEE 802.1 lac.

BBaaio. 1110 BHCIOBIEHI 3ayBaKCHHS HE € BM3HAYAIBHHMHU 1 HE 3MEHUIYIOThH
3araJlbHy HayKOBY HOBH3HY Ta NPAKTHYHY 3HAYUMICTh Pe3yJILTATIB Ta HE BILUIMBAIOTH
Ha [IO3HTHBHY OLIHKY JUcepTauiiiHol poboTu.

BucnoBsok npo auceprauiiiny podory.

Beaxcaro. mo aumceprauiiina pobora 3100yBaya CTYMEHs JOKTOpa ¢prrocodii
OmenpsiHens  Onekcanapu  OniekcanapiBHn Ha TeMy «BIUIMB - TEXHOJIOTIMHHX
MmapaMeTpiB  Ha eKCIUIyaTalliifiHi XapaKTEpHUCTHKH eJNeKTPOHHOI 0Oe3npoBoa0BOI
CUCTEMM II€pelaBaHHs /[JaHMX» BHKOHaHAa Ha BHCOKOMY HayKOBOMY piBHI, HE
MOPYUIYE€ TNPHHLMINB aKajeMiuHoi A00pOYEeCHOCTI Ta € 3aKIHYCHHM HayKOBHM
JIOCIII/DKEHHAM, CYKYIIHICTh TEOPEeTMYHMX Ta [MPAaKTHYHHUX pe3ylbTaTiB  SAKOTo
pO3B'A3y€ HAayKOBE 3aB/laHHs, L0 Mae ICTOTHEe 3HayeHHA uin ElekTpoHikn Ta
TesleKoMyHikalii. Jlucepraniiina podora 3a akTyanbHICTIO, IPAKTHYHOIO HIHHICTIO Ta
HayKOBOIO HOBHM3HOKO IIOBHICTIO BUINOBIJa€ BMMOraM YHHHOIO 3aKOHOJABCTBA
Vkpaiuu, mo nepeibayeni B 1.6 — 9 «llopsaky NpHCYIKEHHSA CTYICHS JOKTOpa
dinocodii Ta ckacyBaHHs PilllEHHs Pa30BOI CleUiali30BaHOT BYEHOI pajlK 3aKjary
BUILIOI OCBITH, HayKOBOI YCTAHOBH TMpO IPHCY/PKEHHA CTYINCHS JOKTOpa
dinocogii», 3arsepmkeroro Ilocranosoo  KaGiery — Minictpis  YKpaitu
Bia 12 ciuns 2022 p. Ned4,

3a06yBay  OmeabaHens  Ouekcanjapa OJiekcaHIpiBHA  3aclIyroBy€ Ha
NpUCY/DKEHHA CTYTICHA JOKTOpa dinocodii B ramysi smanp 17 Enextponika Ta
TeslekoMy HiKallii 3a crieriaipicTio 171 EneKTpoHika.
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