PELEH3IsA
Ha JUcepTaliiiHy poboTy
Owmenbsaens Onexcanipu OnekcanapiBHA
Ha TeMy "BIIIHB TEXHONOTIYHIX MapaMeTpiB Ha eKCIUTyaTalliiHi XapaKTepUCTHKH
eJIEKTPOHHOI Oe3MPOBOIOBOI CUCTEMH TepeJaBaHHs JaHHX "
npezcTaBlIeHy Ha 3100yTTs cTyneHs fokTopa ¢inocodil
B raiy3i 3HaHb 17 EnexTpoHika Ta TeleKoMyHiKaii
3a crierianbHicTIO 171 EnexkrpoHnika.

AKTyaJbHICTH TEeMH JIHCEPTALil.

Texnonorii 6e3npoBofoBux nokanbHUX Mepex crangapty [EEE 802.11 (Wi-Fi)
HaOyn¥ 3HAYHOrO MOIIMPEHHs SK 3aci0 CTBOPEHHS JOKAJIbHUX MEpeX IIBHIKICHOIO
obMiHy maHuMH i 3acib gocTymy mo pecypeiB Inteprer. 3 yacy crBopenns y 1997 poui
TeXHoJorii ¢pisuyHoro i kaHansHoro piBHIB Mepex IEEE 802.11 3a3Hanmu cyTreBuX 3MiH
1 yIOCKOHAJEHHS, CIPSMOBAHHX Ha 30UTBIIEHHS IIPOIMYCKHOI 3[aTHOCTI Mepexi i
TMOJIMIIEHHS SKICHUX ITOKa3HUKIB.

Ockinbkn ocHOBHUM npuHuunoM ¢ynkuionyBanus wMepex I[EEE 802.11 €
NPHHIMI KOHKYPEHTHOTO JOCTYILy, 3a SIKOTO BCi KOPHCTYBadi Oe3IpOBOZOBOI Mepexi
MalOTh OJTHAKOBI IpaBa JOCTYIy JIO CepeloBUINA IepeiaBaHHs iH(opManii, TO Takwii
croci® JocTyIy MPU3BOAUTE 10 BUHUKHEHHS KOIi3ii B Mepeax 3 BEJIMKOIO KiJIbKiCTIO
KOPHCTYBaYiB, L0 YCKJIAIHIOE Mpolec (QyHKLUIOHYBaHHS Mepexi i NPU3BOAUTH M0
Jerpajaiii SKiCHUX MOKa3HHKIB.

Cranpapr IEEE 802.11 npusnadeHo g oprasi3zanii 6e3mpoBOJOBUX Mepex Ha
¢ismuHOMy i1 KkaHanmbHOMY piBHsX Mozeni OSI. [luranHSM moOxO (YHKUIIOHYBaHHS
mepex IEEE 802.11 na xanansHOMY piBHI MPHCBSYEHO OaraTto AOCIHiKEHb, @ TATAHHS
(GyHKLIOHYBaHHS Mepeki Ha (PI3MYHOMY PiBHI IOKH JOCIIIKEHI HEIOCTaTHBO IITMOOKO.
OpHak mpouec, WO MPOTiIKalOTh Ha (I3UMYHOMY piBHI, CYTTEBO BIUIMBAIOTH Ha
xapakrepucTuku Mepexi Wi-Fi i 1x BpaxyBaHHS Moxe 3a0e3MeYHTH TMOKpaIleHHS
eKCIUTyaTalliiHUX TOKA3HHUKIB B IIIOMY, IO ¥ BU3HA4Ya€ aKTyaJlbHICTh MPOBEACHUX
JIOCITIJDKEHB.

Oninka  0oOrpyHTOBaHOCTI  HAYKOBHX  pe3yJbTaTiB  AWcepramii, Iix
JOCTOBIPHOCTI TAa HOBH3HH.

HaykoBa HOBH3HA pe3yJbTaTiB AMCEPTALfHOrO JOCHI/UKEHHS IIOJSrac B
HACTYIHOMY:

1. OrpuMaB mnOJaNbUIMK PO3BUTOK METOA MAOCHI/PKEHHS eKCIUTyaTaliiHuX
XapaKTepUCTHK Oe3npoBOJOBUX MepeX Ha MIAIPYHTI KOHLEMIil BIpTyaJbHOTrO
KOHKypPEHTHOrO BiKHa Ul BH3HA4YeHHs [OKa3HHMKIB  SKOCTI  IepejaBaHHS
MYJIBTHMEiHOTO Tpadika B 3MiIIaHUX Mepexkax 3 MPIOPUTH3ALLIEL0.



2. Y7HockoHaleHO METOJ OLHIOBaHHS BIUIUBY TEXHOJIOTIYHHX IIapaMeTpiB Ha
TPaHMYHI eKCIUTyaTalliiiHi XapaKTepHCTUKH eJIeKTPOHHOI 0e3npoBOJOBOI CHCTEMH
nepenasanHs AaHux 3a cragaaproMm IEEE 802.11ac B pesxuMi KOHKYpPEHTHOTO JIOCTYITy.

3. Bnepme o0OrpyHTOBaHO OLIHKH e()EeKTHBHOCTI TEXHOJOIIYHHX pillleHb,
3aCTOCOBAHUX Ui IIJABHINEHHS INPOMYCKHOI 3AaTHOCTI 0e3MpoBOMOBOI €JIeKTPOHHOL
cucreMd nepenaBaHHs AaHux 3a crappaproMm IEEE 802.11ac 3a ymoB obOMmexeHOro
eHEepPreTHYHOTo pecypcy.

4. Orpumana nojanbIIWi PO3BUTOK Teopis (YyHKUIOHYBaHHS O0e3mpoBOAOBOL
Mepexi nepefaBaHHS JaHUX 3 KOHKYPEHTHHM JIOCTYIIOM B peXHMi npiopuresamii
Tpadiky.

B po6oTri BUKOpHUCTAHO METOX aHami3y, WLI0 IPYHTYETbCS HaA KOHLEMIIil
BipTyaJlbHOrO KOHKYPEHTHOTO BiKHA, SIKMH 03BOJI€ BpaxyBaTH BCI TEXHOJOTIYHI
napaMeTpH IJIsi MOZIETIOBaHHS IIPOLIECIB B €JISKTPOHHUX CHCTEMAaX MepeaBaHHsl JaHHX.

PesynbraT [ucepTauifHOroO AOCHIKEHHS OOIPYHTOBAHO LUISXOM 3aCTOCYBaHHS
3n00yBadyeM JaHUX, OTPUMAHMX i3 HAYKOBHX JIITEPATypHHUX DKEpell, a TaKOX MUIIXOM
MOJICJIIOBaHHS Ta aHai3y OTPHUMaHUX €KCIEePHUMEHTAIIbHUX JaHUX NP JOCIiKEeHHi
peanpHUX KaHaiB 3B’ 13Ky Wi-Fi.

JocTtoBipHicTh 00paHUX METOJIB BUpiLIeHHS CHOPMYIbOBaHUX y AMUCEPTALIIHHOL
poboTi 3amay 3abe3nedeHO NUISXOM 3IiCTaBICHHS TEOPETHYHHX pe3yJbTaTiB i3
pe3yJbTaTaMH eKCIIePUMEHTAJbHUX MJOCITI/DKEeHb, a TaKOX IUIAXOM KOPEKTHOro
3aCTOCYBaHHS MaTeMAaTHYHOIO arapary Ta MeTOiB KOMIT' FOTEpHOTO MOJICITIOBaHHS.

HayxkoBi pocnijkenHsi Oynu BUKOHaHI 3100yBadeM Ha Kage/pi aKkyCTHUYHMX Ta
mynsTumeniiaux enektpoHHux cucreMm KIII im. Irops Cikopebkoro y pamkax HJIP
"OcobmuBocTi (opMyBaHHS €JEKTPOMArHiTHOI OOCTAaHOBKHM Yy MNpPHMILIEHHSX,
obnagHaHuX  TeXHIYHMMH  3acobamum 3 OesnmpoBonoBuM iHTepdeiicom”  (Ne
nepxpeectpanii 0119U102796) mix xepiBHHUTBOM JoueHTa KadejapH, HOL., K.T.H.
Jlaze6uoro Bonogumupa CemeHoBu4a.

Orxe, mocTaBlieHe B JUCEpTaliiiHii poOOTI HayKoBe 3aBIaHHs aHali3y BIUIUBY
TEXHOJIOTIYHMX T[apaMeTpiB Ha eKCIUTyaTalliiHi XapaKTepHCTHKH €JIEeKTPOHHOI
6e3MpoBOIOBOI CHCTEMHU Iepe/laBaHHA JaHUX BHKOHAHO IOBHICTIO, 3/100yBay MOBHOIO
Miporo OBOJOIB METOONOTIEI0 HayKOBOI JisUTBHOCTI.

Ouinka 3micty aucepTanii, 1i 3aBepueHicTh Ta AOTPHMAHHS NPHHIHIIB
aKaJemMiuHol 100poyecHOCTI.

3a cBOIM 3MicTOM auceprauiitHa pobota 3100yBaya Omenssnens O.0. MOBHICTIO
Bisnosizae Cranaapty BHIIOI OCBITH 3i crieniansHocTi 171 EnexTpoHika Ta HanpsmMKaM
JOCJi/DKEHb BIAMOBIAHO [0 OCBITHBOI MpOrpaMd TPETHOrO pIBHS BHIIOI OCBITH
“EnextpoHika” .



Jucepraniiina poGora € 3aBeplIEHOI0 HAayKOBOKO Mpalel i CBIAYUTH HpO
HasBHICTh OCOOMCTOro BHecCKy 3100yBaya y HaykoBuii HampsMm "EnekrpomarniTHa
CyMiCHICTB Ta eHepro3abe3neueHHs My IbTUMEIiHHOI anapaTypu".

PosrnsHyBInM 3BiT NOAIOHOCTI 3a pe3yIbTaTaMy NEepeBipKU AUCEPTAIliiHOI poOoTH
Ha TEKCTOBi CIHIBMNAajAiHHS, MOXHa 3pOOMTH BHMCHOBOK, WLIO JHCEpTaliiiHa poboTa
Owmenbsrens Onekcanapu OnexcaHJpiBHM € pe3yJIbTaTOM CaMOCTIHHHX JIOCIHiKEHb
3100yBada i He MICTUTh eleMeHTIB ¢anbcudikanii, komminsanii, Gpabpukanii, nariary
Ta 3ar03u4eHb. BukopucTaHi ifei, pe3ynbTaTé i TEKCTH iHIIUX aBTOPIiB MAlOTh HAJIEXKHI
TMIOCHJIAHHS Ha BiJMOBI/IHE JKEpeo.

MogBa Ta ¢THIb BHKJIAICHHS Pe3yJ/IbTaTiB.

JHuceprauiiina poboTa HanmucaHa yKpaiHCHKOIO.

PoGora HamucaHa 3arajJbHONPHUHHATHOIO HAYKOBOIO MOBOKO i3 BHKOPHCTaHHIM
Cy4acHOI HayKOBOi TepMiHoyorii. 3MicT aucepraiii € BHBaOXEHMM Ta LIJTICHHM B
JOCTaTHIM Mipi, po6oTa BiAMOBIA€ TEMIi JOCIiIKEHb.

Jucepranisi ckiaamaerscss 3 BCTYMy, 5 pO3ZUIB, BHCHOBKIB, IEpeNiKy IKepeln
MIOCHJIaHHS Ta JOAATKiB. 3aranbHuil obcsar aucepranii 162 cTOpiHKH.

Y Beryni oOrpyHTOBaHO aKTyallbHICTh JAMCEpTaliifHOI poboTH, chopMyIHOBAHO
METy Ta 3a/ia4i JOCIiKEHHs, HaBeJEHO METOJH JOCII/KEeHHs, HaBeleHo iH(opMalliio
PO HayKOBY HOBU3HY, @ TAKOXX MPAKTUYHE 3HAYSHHS! OTPUMAHUX pe3yJIbTaTiB.

[Tepmmii  po3miyi NPUCBAYEHO OrNsAAy MNyOmikailii, B SKHX IPOBOMAMIHCS
JOCIIDKeHHsT OCOOJIMBOCTEH oOprasizaiii JOCTyIly [0 CepelOBHILNA IMepelaBaHHsS B
mepexxax crangapry IEEE 802.11ac, posnmoauly 4acy B pPeXHUMi KOHKYPEHTHOIO
JIOCTYIly B TaKHX Mepexax, CTPYKTYpH KaZipy Ta OCOOIHBOCTSAM TeXHIUHOI peaiizamii
0e3MmpoBOIOBOI €JIEKTPOHHOI CUCTEMH TepelaBaHHs JaHUX.

Y IOpyroMy po3aiti TPOBEAEHO MOCHI/DKEHHS 3aleXHOCTI MpOIyKTHBHOCTI
6e3npoBonoBoi Mepexi IEEE 802.11ac y pexxumi HaWBHIIO] IIBUAKOCTI NepeaBaHHs Y
KaHaii 3 mHpHHOK cMyrd 20 MI'L, a Takox y Mepexax 3 pPO3LIMPEeHHM YaCTOTHUM
CIIEKTPOM, 3 OJHHUM IIPOCTOPOBHUM IIOTOKOM 3a YMOBH, IO MepeXa Mae 3Ha4yHy
KUIBKICTP AKTUBHMX CTaHLii 3 HAacW4eHUM HaBaHTaxeHHsM. [lpu jpocnimkeHHi
BHKopHCTaHz{ METO/IMKA SIKa IPYHTYEThCS Ha KOHLEMNLII BIpTYaIbHOr0 KOHKYPEHTHOIO
BiKHa.

BusHayeHo, 1mo 3i 30UIbLMIEHHSAM KUIBKOCTI aKTUBHUX CTaHLINd y 0e3npoBOOBiH
MepeXi cyMapHa TpOIyCKHa 3[aTHICTh 3pOCTa€ B IHTEpBall BiJ OJHIEI 10 YOTHPLOX
CTaHIIiil BHACIIIOK 3MEHIIIEHHS YCepeIHEeHOI BeJIMYMHU KOHKYPEHTHOI'O BiKHa, a MOTIM
3MEHIIYEThCS Yepe3 BHUHUKHEHHS KOJi3if, THM IBHJAIIE, YMM OuIbIle CTaHIIH
OJIHOYACHO TPALIO€ Y MEPEKi.

3’scoBaHO IO IMiJ1 Yac OLIHIOBaHHS MPOITYCKHOI 3/aTHOCTI 6e3MpoBOI0BOI Mepexi
HeoOXiIHO BpaXxOBYBaTH CTPYKTYpY NOTOKY (po3mipu ONOKIB AaHMX) 1 CTPYKTYpY
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3’¢fHaHHA. JSIKIO JaHi MepelaroThCsi MIXK CTAHIIE Ta TOYKOK JOCTYITy, TO
3a0e3neyyeTbcss MaKCMMallbHa INBHJKICTh IepefaBaHHA JaHuX, a sAKUI0 JaHi
nepefalTbess MK JBOMa CTaHLISAMU OAHIEI Mepexi, TO MaKCHMAaJIbHO MOXKIHBA
IIBHIKICTH Nepe/ilaBaHHs 3MEHIIYEThCs BJBiYi, OCKIIIBKH iCHY€ IBa 3’€qHaHHs, 1 JiBa
NpOLECH MepeaBaHHs BiI0YBalOTHCS 13 3aCTOCYBAHHSM OJHOTO KaHaly 3B’S3KY: BiJ
CTaHIIii BiJIpaBHUKA JI0 TOYKH JOCTYITY i BiJf TOYKH JOCTYITy IO CTaHIIil O/lep)KyBaya.

306inbIIeHHs IIMPHHUA YacTOTHOI CMYrH 0e3npoBONOBOrO KaHaly B PeXuMi 3
OJIHUM TIOTOKOM H€ IPHU3BOAMTH JI0 CYTTEBOro 30UIBIIEHHS IPOIYCKHOI 31aTHOCTI
KaHaJly 3a BIJICYTHOCTI arperyBaHHs MaKeTU30BAHOTO IMOTOKY AaHMX. Y LIBHAKICHHX
pexumax mepexin Bix yacrotHoi cmyrn 20 MI'm no 80 MI'm B pa3si 3acTocyBaHHSs
cucteMd Monyisuii ta komysBanHs MCS7 npusBoauTh 10 30LIBIIEHHS NPOIYCKHOI
3patHocTi Ha 50%, B pasi 3acrocyBanHs MCS8 — na 37,5%, a B pasi 3actocyBaHHSA
MCS9, npu nepexoni Big cmyru 40 MI'y no 80 MI'y — Ha 14,1%.

B pasi 3acrocyBaHHs arperyBaHHsi TIaKeTiB MEpPEeXHOro PpiBHS B Kajapax
IEEE802.11ac MoxnuBe 30LIbIIEHHS MPOIYCKHOI 3JaTHOCTI KaHANy 3a BiJICYyTHOCTI
KOHKYPEHIIii 0 MaKCUMaJIbHOI BeJTAYHHH.

B pasi 3acrocyBaHHS arperoBaHHX KaJpiB Ul NepeJaBaHHS HACHUEHOro Tpadiky
(Hanpuxnaz, Npy 3aBaHTAXXKCHHI BETUKUX (aiiliB) MpOIyCKHA 3aTHICTh KaHALy 3HAYHO
3poctae. [lpu arperyBanHs BXigHux ¢ainie PSDU no MakcumanbHOro piBHS
nepenbayenoro B cneuudikauii [EEE802.11ac (11454 Gaiitu) mpomyckHa 34aTHICTb
KaHany 3poctae no 68,5 Mbit/c (k=78,97%) B xanaini 3 mupunow cmyru 20 MI'n, no
126,4 M6it/c (k=62,2%) B kanani 3 mupuHoro cmyru 40 Ml i go 195 (k=45%) M6it/c
B KaHajui 3 ummpuHO0 cMyrn 80 MI'n, mo 3Ha4yHO migBUIIYyE e(EKTUBHICTH
BHKOPHUCTAaHHS 4aCTOTHOro pecypcy mepexi. OgHak, IpH 3acTOCYBaHHI arperoBaHUX
kazpie PPDU makcumanbHOI BeIMYMHM MOXKHA JOCSTTH MAaKCHMAaJIbHOI IPOITYCKHOI
3MaTHOCTI KaHally, ajle 1€ MOXKe MPU3BECTH 10 3HAYHHUX 3aTPUMOK | HEPIBHOMIPHOCTI
3aTPHUMOK B pa3i HasiIBHOCTI B MepeXi KUIBKOX CTaHIIiH,

Y TpersoMy poO3Iili NPOBEJEHO aHali3 BIUIMBY NapaMeTpiB MOAYJsLil H
KOJyBaHHS, ITOTY>KHOCTi IepeiaBaya TOYKU JOCTYIy Ha paiiyc 30HH 0OCITyroByBaHHs
mepexxi ctanpapty IEEE 802.11ac. IlpoBemeHo mOCHi/)KeHHS B3a€EMHOTO BILIHUBY
onHoYacHo mparorounx Mepex IEEE 802.11 Ha cTa6inbHiCTh X XapaKTepHCTHK.

3’scoBaHO, IO BHCOKOIIBUIKICHI pPeXXUMH NepefaBaHHs JaHUX y 0e3npoBojoOBii
Mepexxi IEEE 802.1lac, 3 npuuuHH OOMEXKEHHA MaKCHMAJIBHOIO 3HAYEHHS
BunpoMintoBaHoi notyxHocti (EIBIT) Ha piBai 100 MBT, MoxHa peanisyBaTu B pajiyci
10...15 M Big TOYKH JOCTYITLY.

Paniyc 30HH 0OCIyroByBaHHS 3ajle)KHTh BiJl 3aCTOCOBAHOTO B MEpEki PEeKHUMY
MOJYJISILIT ¥ KOJyBaHHS, BiJi IIMPHHU YaCTOTHOI CMYTH pajioKaHaIy 1 3MEHIIYEThCS Y
2, y pasi 36iIbIIeHH S YaCTOTHOI CMYTH B JIBa Pa3Hy.



BcranoBneno, mo B aiamasoHi yactor 5 [T y cyMDKHMX YaCTOTHHX KaHaiax
MOXYTh BHUHHMKAaTH TIOMITHI B3a€MHI 3aBaJld MiJ 4Yac IepeJaBaHHs npeamOyJiu
nosigomiens nonepenHix cragaapry IEEE 802.11ac Bepciii, o 3HWXKy€ ed)eKTHBHICTE
BHKOPDHCTaHHs KaHAIBHOTO pecypcy Ta MOXKe NpU3BecTH 10 (OpMYyBaHHS OLIHKH
3af{HATOCTI KaHaJy 1 Mepexoy MPUCTPOIB Mepexi B peXKUM O4iKyBaHHA. A IpH poOoTi
nexinpkox mepexx IEEE 802.11ac Ha HeBenuKii BiicTaHi OJHA BiJl OXHOI, 3HWXKYETHCS
MakCUMaJlbHa IPOINYCKHAa 3AaTHICTh Mepexi. lle o3Hayae mo a1 HaWOiLIBII
e(eKTUBHOTO BUKOPUCTAHHS MOXKJIMBOCTEH Ge3npoBonoBux mepex crenudikamii IEEE
802.11ac, mix gyac ix nmuuaHyBaHHs Tpeba BpaxOBYBaTH YMHHHUKHU ()i3UYHOIO piBHSA, IO
BIUTHBAIOTH HA €JIEKTPOMArHiTHY CYMICHICTh MEpex.

Jnsa 3abe3nedeHHs] BUCOKUX SIKICHMX IMOKAa3HUKIB (DyHKIIOHyBaHHS Mepexi Ha y
NpPUMILIEHHAX 3 BEJNHKOI I[UIomel0 B JjiamazoHi wactor S5 ITo mouinmsHO
BHKOPHUCTOBYBAaTH CTUIBHMKOBUN TNPHUHLMII OpraHizauii Mepexu i3 3abe3nedyeHHsIM
HalifHOrO POYMIHTYy MiX CTiUIbHHKaMH. YacTOTHI CMyrd ISl CyMiKHHMX CTUIBHHKIB
JIOKaJIbHUX Mepex TpeGa BUOUpaTH Tak, 100 IXHi YaCTOTHI CMYTH He OyJiu JOTHYHUMHU.

Y uyerBeproMy pO3ZiNi IpoBeAeHe AOCHI/KEHHS OcoOIMBOCTel TepeaaBaHHS
rosnocoBoro tpadika s oprasizauii mocayru IP-renedonii B opicHHX nmpuUMilIeHHSIX
3acobamu mepexi IEEE 802.11ac i 3’sicoBaHoO, 10 B pa3i 3aCTOCYBaHHs MpiOpUTH3ALil
MepexHOro Tpadika MoOXKHa 3a0e3NMeduTH SKICHE HAJaHHsS 3a3HA4eHOl MOCIYTH IS
BEJIMKOI KIUIBKOCTI KOPUCTYBa4iB, HaBiTh 3a YMOBH IHTEHCHBHOIO Il€peaBaHHS
3MimaHoro Tpadika.

Pe3ynbratu oTpuMaHo, 3 ypaxyBaHHsAM XapaKTepHCTHK Koaeka G.711, mo dpopmye
BeNuKUil 60K LM(POBHUX JaHMX Ha BUXOJi. BoaHodac oTpHMaHI pe3ylbTaTH MOXKHA
PO3MOBCIOANTH Ha iHIII Mepexi, B SKHX 3aCTOCOBAHI iHIII roJI0COBI KOJEKU 3 TAKAUMH XK
a00 MeHIIMMH OJTI0KaMH [U(DPOBUX JAHHX HA BUXOI.

OtpumaHi pe3yJbTaTH MOXKHA PO3IMOBCIOJUTH i Ha 6e3MpOBOJOBI Mepexi, B AKUX
roJlocoBi JaHi IEpeNaroTh UUISAXOM arperyBaHHs KiUIbKOX TOJOCOBHUX KaJpiB.
BcTaHOBIIEHO, 110 YAM MEHIIEe BEIMYHHA arperoBaHuX KaJpiB, TUM Oiiblle rolocoBHX
3’€IHaHb MOJKe MiATpPUMAaTH Mepexka 31 3MimaHuM TpadikoM. PexoMengoBaHo B pasi
IJIaHyBaHHA 3MilIaHoi Mepexi 3 MIATPHMKOIO TOJOCOBHX 3’€[HaHb JOIIJIBHO He
BHKOPHMCTOBYBAaTH arperyBaHHs KaJpiB 3 HU3bKAM NPIOPUTETOM a60 BUKOPHCTOBYBATH
aJlanTHBHE KEepPyBaHHS MeEpexero, 3a SKOro B pa3i HasBHOCTI TOJIOCOBHX 3’€IHAHb
3aCTOCOBYETHCS 3a00pOHa Ha arperyBaHHs KaJpiB.

BcTaHoBIIEHO, 110 B Mepexax i3 3mimaHuM TpadikoM i HOro mpiopuTHU3ALIEIO
3aBJISKH CKOPOYEHOMY KOHKYPEHTHOMY BiKHY KaJIpH rojiocoBOro Tpadiky MoXxyTs OyTH
rapaHTOBaHO Tepe/iaHi, HaBiTh 32 YMOBH BEJIUKOI KiTbKOCTI aKTUBHHMX CTaHIIIH 3 TAKUM
TpadikoMm.

V m’stoMy po3aiii NMpoBe/ieHi eKCIIepIMeHTalbHI AOCHi/DKEeHHs (YHKIIIOHYBaHHS
mepexx Wi-Fi. Otpumani 9MCiIoBi 3HaY€HHSI IPOITYCKHOT 3/1IaTHOCT] KaHAIIB 3 IMHPHHOIO
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cmyru npomyckanHs 20, 40 i 80 MI'n, Otpumani pe3ynbTaTH MiATBEPIKYIOTH
pe3yJabTaTH TEOPETHYHOro JOCHIKeHHS eKCIUTyaTalliifHHX XapaKTepUCTHK Mepex
nepenaBanHs nqanux cranaapty IEEE802.11ac.

BcTanoBIieHO, 110 U1 OTPUMaHHA MaKCUMAJIbHUX 3HA4Y€Hb MPOITYyCKHOI 3[aTHOCTI
0e3npoBOZOBOro KaHany HeoOXiJHO pO3TallOBYBAaTH TOYKY JOCTYITy Ha Takiil BincraHdi
Bi/l aDOHEHTa, 3a KOl MOTY)KHICTh CUTHAJTy Ha BX0Jli aDOHEHTCHKOI CTaHILii NepeBHIIy€e
MiHIManbHO HeoOXigHui piBeHbp curHamiB. Ilpm nBoMy TpeGa BpaxoByBaTH
GaraTorpoMeHeBe pO3MOBCIO/KEHHS CHIHAJIIB, IO MOXE CyTTEBO BIUIMHYTH HA PiBeHb
BXiIHOro curHamy aOOHEHTCHKOI CTaHIii SKHH MOXKe BIiAPI3HATHCH IS PI3HHX
aboHeHTIB Ha oxHaKoBii BijcTani Big T/ Ha 15 nb.

BcranoBneno, mo B Mmepexax IEEE802.1lac 3i 3MillaHuM HaBaHTAXEHHIM
MOXKJIMBA OpraHi3allisi He MeHIle YOTUPHOX OJHOYACHO aKTMBHHX I'OJIOCOBHX 3’€IHAHB
0e3 BTpaTH SAKOCTI BiITBOPEHOrO0 TOJIOCOBOIO CHUTHANYy 1 SIKICHUX TOKa3HHKIB
(byHKIIOHYBaHHS 0€3MPOBOIOBOrO KaHATY.

Huceprauiiina po6ora opopmiena BianosizHo 10 BuMor Hakasy MOH VYkpainu
Bix 12 ciyns 2017 p. Ne 40 "[Ipo 3aTBepmkeHHs BUMOT 10 0QOpMIICHHS qucepTarii”.

OnpuiiogHeHHs pe3y/IbTaTiB AHcepTaliliHOT poboTH.

HayxoBi pe3ynbraTu Aucepranii BUCBITJIeHI y 8 HaykoBuX myOmikanisx 3100yBaya,
cepen AKUX: 4 cTaTTi y HayKOBUX BHIAHHIX, BKIIOUYEHHX Ha JaTy OMyOJiKyBaHHSA J0
neperiKy HayKoBuX (axoBUX BHIaHb YKpaiHH.

Takox pesynbraté auceprauii Oynu amnpoOoBaHi Ha 4 HayKoBHX (DaxoBHX
KOH(epeHIisX.

[Ty6nikanii Omenssnens O.0. BiANOBiAalOTH BUMOraM, sKi BHCYBalOTBCA [I0
(haxoBuX 1 MDKHApOJHHUX HAayKOBHX Ipalb y cdepi TelekoMyHikalii ta 6e31poToBHX
TexXHoNoriii. ¥ poborax po3MIsHYTO OCHOBHI acrneKkTH (yHKI[IOHYBaHHS Mepex
craugapry IEEE 802.1lac, 3o0xkpemMa npoBeleHO TEOpPeTUYHHH aHali3 Ta
eKCIIEPUMEHTAIbHI  JIOCHI/DKEHHSI TPOIMYCKHOI 3[IaTHOCTi, 3MOJEIbOBAaHO 30HH
MIOKPHTTS, TMPOAHATI30BaHO IEpeaBaHHS TOJIOCOBOTr0 TpaiKy B yMOBax 3MIIIAHOrO
HaBaHTa)XEHHS, a TAKO)K BUBYEHO BIUIMB IIUPUHU KaHAY Ta THITy MOIYJALII HA SKiCTh
3B 3Ky Ta eﬁcnnyarauiﬁﬂi XapaKTepHCTUKU CHCTEM Y pealbHUX yMOBaX.

Vei  Marepiany  MiArOTOBIEHO 3 JOTPUMAHHSM INPUHIMIIB  aKaaeMiyHOi
nobpoyecHoCTi: MmyOiikalii MalOTh YiTKy CTPYKTYpY, MICTATh TOCHJIAHHS Ha JDKepena
indopmanii ta marots DOI-inenTudikatropu. Po6oTH BUKOHAHO y CIIiBAaBTOPCTBI, IPOTE
poins 3m00yBada B KOXKHIM 3 HHX 4ITKO OKpeclieHa — BiJl IOCTAaHOBKH 3aiad i
NPOBe/IEHHS AOCIiDKEHb /IO aHali3y pe3yabTaTiB i MiATOTOBKH ITyOiKamii.

Y yactuni myOnikanii O.0. OMenbsHenp BHCTYNAa€ MEPIIAM aBTOPOM, IIO
CBiJUUTH PO il MPOBIHY POJIb Y BHKOHAHHI JOCHIKEHb.



Taxkum 4yMHOM, HayKOBI pe3ynbTaTH OMMCAHI B AUCEpTaliifHii poGOTI MOBHICTIO
BUCBITJIEH] Y HayKOBUX myOJtikaiisx 3100yBaya.

Heponiku Ta 3ayBakeHHs /10 AMcepTauiiHol poGoTH.

3aranoM pucepraniiina pobora OmenbsHens Onexcanapu OnekcaHjpiBHM 3a
CBOIM 3MiCTOM BiANOBiNae 3a3HayeHii cmeniambHOCTi 171 Enekrponika, omHak He €
BUTBHOIO BiJl IEBHUX HEOJIKiB, TOMY MOXXHA 3pOOHTH TaKi 3ayBa)KEHHSI:

1. V Bukopucrani B poG0oTi TepMiHOJIOrIi 3yCTPI4alOThC TEPMiHM "pO3MIp 30HH
obcinyroByBaHHsA", 10 CKOpill  BiANOBIZa€ pajiycy BIEBHEHOTrO0 IpUiOMY
paziocHrHaiB

2. Taki BUCHOBKHM "uepe3 oOMeKeHy €JIeKTPOMAarHiTHy CyMICHICTh IIMX Mepex He
MOYKHa JOCATTH MAaKCHUMAJIbHUX 3Ha4eHb eKCIUTyaTalliiHUX MOKA3HUKIB" HACTUIEKM He
KOHKpPETHi, 0 He MOXXHAa 3pPO3yMiTH MI0 MAEThCS HA yBa3i MHil eKcIulyaramiiHUMM
MOKa3HUKaMH.

3. Bupas "3’scoBaHO YHCIIOBI 3HaYeHHA" 3aMICTh OTPUMAHO B €KCIIEPUMEHTAIbHIH
4acTHHI po0OTi He Ty)Ke KOPEKTHHIA.

4, BucHOBOK "HeOOXiZHO pO3TalIOBYBaTH TOYKY JOCTYITy Ha JOCTaTHii BiacTaHi"
TeX CcPOpMYyIbOBAaHO He KOHKpeTHO. MalbyTh Kpauie ojpasy BKa3aTH KpHUTepii
JOCTaTHBOI BIJICTaHI, @ He MOSCHIOBATH ITOTIM IO i€ TaKe.

5. Bupa3s "npu poOoTi Ha 3HAYHUX TEPUTOPIAX BHYTPIIIHIX MPUMILIEHB" 30BCIM
He KOHKpeTHUH. SIKiio MoBa iifie mpo miomty, To Tpeda Xo4 TepMiH ruioma BxuBaTi. He
Ka)Xy4du Bke npo ruronty. Cxopiil MoBa izie mpo paziyc Aii 3B’s3Ky Ha BEIHKii BiCTaHi
y OyAiBnsix BeNMKOI IUIOHII 3 BEJIMKOK KIUIBKICTIO CTIH MK TOYKOIO JOCTYIy Ta
aboHeHTaMu.

BBakaro, 110 BUCIIOBJIEHI 3ayBa)K€HHS HE € BU3HAYAJILHUMH i HE 3MEHIIYIOTh
3arajlbHy HayKOBY HOBH3HY Ta MPAaKTHYHY 3HAYMMICTh PE3yJIbTATIB Ta HE BILIMBAIOTh HA
MO3UTUBHY OIIIHKY JMCepTaliifHOoi poOoTH.

BucHoBOK npo AucepTauiiiny pobory.

BBaxato, mo auceprauiiiHa pobGora 3100yBaya cTyneHs AokTopa ¢imocodii
Owmenesinents Onexcanapu OnexcanapiBHH  Ha TeMmy "BIUIMB TeXHOJIOTIYHUX
MapaMeTpiB Ha eKCIUTyaTaliiHi XapaKTepUCTHKU eleKTPOHHOI 6e31poBOI0BOI CHCTEMHU
nepefaBaHHs JaHuX" BUKOHAHA HA BHCOKOMY HAyKOBOMY piBHi, HE MOpYIIy€
NPUHIHIIB aKageMidyHOl JOOpOYEeCHOCTI Ta € 3aKiHYeHHWM HAyKOBHUM JOCIIJDKEHHSM,
CYKYITHICTh TEOPETHYHHX Ta IMPAKTHYHHX pe3yJIbTaTiB SKOr0 pO3B'A3ye HAyKOBe
3aBJaHHs, 110 MAa€ iCTOTHe 3HA4YeHHs JUIs 3Ha4YeHHs Ui ranysi 17 Enexrponika ta
tenekomyHikamii. Jlucepraniiina pofoTa 3a aKkTyaJbHICTIO, TPAKTUYHOI LIHHICTIO Ta
HAYKOBOKO HOBM3HOK ITOBHICTIO BIATOBiZa€ BHMOraM YHWHHOIO 3aKOHOIAaBCTBA
Yxkpaiau, mo nepenbadeni B m6 — 9 "[lopsaky mnpucymkeHHs CTyneHs HOKTOpa
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¢inocodii Ta ckacyBaHHs pillleHHS pPa30BOL ClewiaTi30BaHoi BYEHO pamu 3aKiany
BULIOI OCBITH, HAYKOBOI YCTAaHOBM NpO NPHUCY/DKEHHS CTyNeHs AoKTopa ¢inocodii”,
3aTBepmkeHoro [ToctanoBoro Kabinery MinictpiB Ykpainu Bia 12 ciuns 2022 p. Ne 44.

3n06yBay Omenbsnens Onexcanapa OnekcaHApiBHA 3aCIIyTOBYE Ha IPHCY IXKECHHS
cTyneHs aokropa (inmocodii B ramysi 3HaHe 17 EnexTpoHika Ta TenexoMyHikauii 3a
cnenianbHicTiO 171 EnexTpoHnika.

Peunen3senr:
IOLEHT Kadeapy aKyCTHYHUX Ta
MYJIbTUMEIIHHUX €JIEKTPOHHUX CHCTEM
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