BIAI'YK

ohinifHOro OMOHeHTa OKTOpa TeXHIYHUX Hayk, nmpodecopa Iapkymri Cepris Boo-
JMMHMpOBMYA Ha auceprauiro Mockaneus Mukonu Bagumosuya «MeToau mpocTopo-
BO-4acOBOI0 JOCTYITYy Y HEpPCIEeKTHBHUX CHCTEMaX MOOIUIBHOTO 3B A3Ky», NOJaHy Ha
3100y TTs HAYKOBOTO CTYIIEHS JOKTOpa TEXHIYHUX HayK 3a crenjaabHictio 05.12.02 -
TeNeKOMYHIKalliiHI CHCTeMH Ta Mepexi.

AKTYAJILHICTH TEMH.

B ocranHi poku crocTepira€Tbesl iCTOTHHI PO3BHTOK O€3[POBOAOBHX TEXHOJO-
rifi abOHEHTCHKOro JOCTYIy, CHPSMOBAaHUX Ha MONIMIIEHHS SKOCTI MOCIYr Ge3mpo-
BOJIOBOrO iHTepHETY i cucTeM MoOiNbHOro 3B'i3Ky. B Hepmanekomy maiGyTHBOMY,
TP BIIPOBA/UKEHHI TEXHOJIOTIH MOOLIBHOTO 3B'A3Ky 5-ro mokomines go 2020 p. me-
penbavyaeThes CYTTEBE 3POCTaHHS HaBAHTAXEHHS Ha JIiHII MOOUIBHOrO 3B'SI3KY, IO
00YMOBJICHO SIK 301IbINEHHSIM KiIBKOCTI KOPHCTYBaviB, TakK i MOABOIO HOBHX MOCIYT
BHCOKOIIBHAKICHOI Mepeiadi JaHuX.

3pocTanHs 00CAry nepenanoi inpopmalii BUMarae Ak BiJi BAPOOGHHKIB o0JaiHaH-
HS, TaK 1 BiJl ONepaTopiB Ha/laHHA MOCIYT 3abe3MedeHHs JOCHTh BUCOKOT IIPOITYCKHOT
3aTHOCTI Mepex. Tak sk Mexa MpOIyCKHOI 34aTHOCTI 00yMOBIIeHa HU3KOI0 06Me-
XKyro4uHX (akTopiB cepe/loBHUIIA MOUIMPEHHS PaXioOXBUIb, PIlICHHA AaHOI IpobieMu
CTa€ KPUTUYHO BaXXJIUBUM ]IS ONIEPATOPiB MOOITBHUX MTOCIIYT.

['0NI0BHMMY NPHYHHAME 3HHKEHHS IPOJYKTHBHOCTI CHCTEMH MOGLIBHOTO 3B'S3KY
Ta 11 IPOIYCKHOI 3[aTHOCTI € HasBHICTh MDKKAHAIBHUX 3aBajl, O0YMOBIIEHHX 3pOC-
TAHHAM YMCJIa KOPHCTYBA4iB, iHTephepeHIiHHIME 3aBMHPAHHSIMU CUTHAJIB, 3aTpH-
MKOIO CHTHAJIIB IIPH NOLIMPEH] paliOXBUIIB, II0 00YMOBICHO 0araToONpOMEHEBICTIO, a
TaKOX MOOLJIEHICTIO KOPUCTYBAYiB.

B nanwuii yac B ychbOMy CBITi Be/TyThCS IOCIIDKESHHS, CIPSIMOBaHi Ha MOJIMIIEHHS
IPOLYKTUBHOCTI Oe3npoBogoBux cucteM. OnepaTopu MOGIIBHOTO 3B'A3Ky IIYKAIOTh
HOBI CIIOCOOM MaKCHUMAaJILHOIO 301IbIIeHHS e)eKTHBHOCTI BUKOPHCTAHHS BHIIIEHUX
iM YaCTOTHHX PeCypCiB ISl CBOIX Mepex 1 301IbIIEHHS X peHTa0eNbHOCTI.

BripoBa/keHHsI Cy4aCHUX TEXHOJIOTiH aJalTHBHUX aHTEHHUX PEUITOK B CHCTEMH
MOOUIBHOTO 3B'SI3KY 0OILsi€ BEIUKHIA MPUPICT CHCTEMHOI MPOIYKTHBHOCTI 3 TOYKH
30pYy IPOITYCKHOT 3/aTHOCTI, POSIIMPEHHS 30HH OKPHUTTS i 36iMbIIEHHS SKICHHX IT0-
Ka3HHMKIB, 110 B IIOMY, B KiHI[EBOMY MiICYMKY, IPU3BEE [0 IiABUIICHHS e(QeKTHB-
HOCTI BUKOPHCTaHHS BUALJIEHOI'O YaCTOTHOTO PECypPCy.

Taki 3axoau Ans BIPOBAPKEHHS aJaliTHBHUX aHTEHHUX PELITOK 30Cepe/DKeH] Ha
IPOCTOPOBO-4acoBii 00poOILi II(POBOro CUrHaNy, SIKa PO3rIIAAa€ThCA B AKOCTI €BO-
OLT BX€ BTUIEHUX TPAJULIHHUX METOIIB 0OpOOKH CHI'HATY 3a JOIOMOIOK TEXHO-
noriii 6araroantennux pewitok MIMO (Multiple Input Multiple Output).
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Bapro Bij3HauWTH, LI0 BOPOB3/DKEHHS AHTEHHHUX PpEIIITOK 3 aJalTHBHOKO
POCTOPOBOK 00pPOOKOIO CHTHAJIIB B CHCTEMH MOOIIBHOIO 3B'A3KY 3/11HCHIOETHCS B
KOMIUIEKCI 3 peai3ali€lo MpocTopoBo-dacoBoro poctymy (SDMA, Space-division
multiple access) i sBIsAEe cOGOI0 He TPUBiaTbHY, CKIAAHY HAYKOBO-NPHKIATHY TpO-
OieMy, sika roJsirae y 30UIbIIEHHI NPOAYKTUBHOCTI TOCTYIly B CHCTEMax MOOUILHOrO
3B’53Ky Ha OCHOBI BUKOPHCTaHHSI METO/IB a/IallTUBHOI IIPOCTOPOBO-4acOBOI 00poOKHu
CUTHAJIIB MMpH 3a0e3MnedeHHi 3a/1aHoi SKOCTI MOCIYT i He3MiHHOCTI OCHOBHHX aJITOPH-
TMIB (YHKII1OHYBaHHS MOOLIBHOI MEPExKi. :

ToMmy HayKoBi JIOCHIJKEHHS B JWcepraliiHiid poOoTi aBTOp MNPUCBAYYE
PO3B’sI3aHHIO0 HAYKOBO-IIPHKJIaIHOI ITpoOieMH 3 pO3pOOKH METOHOJIOril CHCTEMHHX
HAYKOBO-TEXHIYHHMX pillleHb IIO/AO0 IiJBHIIEHHS IPOAYKTHBHOCTI JOCTYIy B CHCTe-
Max MOOUIBHOTO 3B’s13Ky Ha OCHOBI BUKOPHCTAHHS aHTCHHHX PEILITOK i METOIB a/ia-
MITHBHOI TTPOCTOPOBO-4acoBOi 0OpPOOKH CHUTHAJIB MpH 3abe3meveHH] 3aaHOl AKOCTI
MOCIIYT 1 HE3MIHHOCTI OCHOBHUX IrOpUTMIB (DyHKIIOHYBaHHS MOOiJIBHOI Mepexi,
AKa € aKTyaJIbHOIO 1 3aTpedyBaHOIO y TenepilHii yac.

Cryninb OOIpYHTYBAaHHSI Ta JOCTOBIPHICTL HAYKOBHX I0JIO:K€Hb, BHCHOB-
KiB i pexoMeHnaanii Auceprauniiinoi podoTH.

OcHOBHI HAYKOBI pe3yJIbTaTH AUCepTaLiifHOl poOOTH:

1. Bnepiiie 3armponoHOBaHO CYKYITHICTh HayKOBO-T€XHIYHHMX pillleHb 3 BIIPOBa-
JDKEHHSI IIPOCTOPOBO-9aCOBHUX METO/IB MHOXKHHHOT'O JOCTYILY Y CHCTeMaxX MOOLIBHO-
ro 3B'SI3Ky 3 aJIJallTUBHOIO OOpOOKOIO CUTHANiB BUKIMKY a0OHEHTCHKHMX CTaHILii npH
3a0e3reyeHHi HE3MIHHOCTI BiJIIIOBIAHUX MPOLEAYP SAKICHOTO HaJaHHA MOCIyr MoOi-
JIBHOIO CHCTEMOIO.

JlaHe HayKOBe IOJIOYKEHHS OOIPYHTOBYEThCS HEOOXIJIHICTIO CHCTEMHOTrO OIpa-
IIFOBaHHS METO/IiB IIPOCTOPOBO-YacOBOTO JIOCTYITY 3a NMpaBHJIaMH CHCTEMHOI IOJIiTH-
KM 3aCTOCYBAaHHSI Pi3HUX aJITOPUTMIB, TEXHOJIOTIH, peani3alii caMux Mpoueayp aaarn-
THBHOI IPOCTOPOBO-4acoBOI 0OpOOKM B aHTEHHMX pelIiTKaxX, peali3alliiHuxX oOMe-
)KeHb Ta iH. He3BaXkarouw Ha BeNMKY KUIBKICTh ITyOJIiKaliif, MpUCBIYEHHX POCTOPO-
BO-4aCOBHM METOJIaM JIOCTYIy, 6arato KOHKPeTHUX MMHTaHb, TAKUX, K BHOIp CTPyK-
TYp CHUTHAIIB, Y3TOIKEHHs Pi3HHX aJIrOpHTMIB, 3a0e3NeYeHHs MIPO30POCTi METOJIB
IPOCTOPOBO-YaCOBOTO JIOCTYITY, SIKI He BUMaranu O 3MiH y BXe ICHYyIOUHX TeXHOJOTI-
X, B 3pa3KaxX Cy4acHHX CTUIBHUKOBHX CHCTeM He ompaipoBaHi. [Iutanus dopmy-
BAHHS QJIalITHBHOI JiarpaMH CIIPSIMOBAHOCTI aHTEHW, IO JAMHAMIYHO 3MiHIOE Iapa-
METPH 3aJIeXKHO BiJl 3MiH CHTHAJIbHO-32BaI0BOI OOCTAHOBKM Ha OCHOBI ONTHUMAJIBHOI
OIIIHKH BEKTOPa BaroBUX Koe(iLi€HTIB MOBMHHI BUPILIYBATHUCh 33 MAKCUMAJIbHO KO-
POTKHI1 iHTEepBal Yacy 10 HacTaHHA (a3y HaJlaHHs [IOCIYTH 1 AKICTh 1[bOr0 BHpillIEH-
Hsl 3QJI€)KHUTh BiJl HU3KH 1HIIHX METOJIB, AKi aBTOP CHCTEMAaTHU3Y€ Yy BHIVIAI METOMO-
JIOTii.
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2. Briepie auisi MigBHUILEHHS IPOLYKTUBHOCTI IIPOCTOPOBO-4acOBOI0 JOCTYILY B
chcTeMax MOGITBHOTrO 3B’S3Ky aBTOPOM 3alpOIIOHOBAHO BHKOPHCTaHHS METO/IB HA
0asi Teopii aIaNTHBHUX aHTEHHHUX PEIliTOK 3 MIPOCTOPOBO-YaCOBOIO Ta MOJISPH3AIliii-
HOIO CeJIeKLie0 00pOOKH KOXKHOIO i3 00CIIyroByBaHMX CUTIHAJIIB Ta IMOJABJICHHS iH-
IIMX BHTPOMIHIOBaHb 3 YPaXyBaHHAM iCHYIOYMX OCHOBHMX aJTOPUTMIiB poOOTH MO-
OibHOT Mepexi.

O4eBHIHO iCTOPUYHI NPIOPUTETH LIOAO BIPOBAKEHHS IIPOCTOPOBO-YACOBOI'0
INOCTYIYy HaJleaTh CYNyTHHKOBHM cucteMaM 3B'si3ky (Intelsat, DSCS-2, DSCS-3,
Inmarsat u 1p.). Y JaHUX CHCTEMax MpOCTOPOBO-YACOBHIA JOCTYII MPOJEMOHCTPYBAB
BHCOKY e()eKTHBHICTh, Pa30M 3 THM, peajli3alis IOBTOPHOI'O BHKOPHUCTAHHS YaCTOT
3/liiCHIOBaJIacS HA OCHOBI 0AaraTolpOMEHEBUX aHTEH 3 KOMYTALi€l0 MPOMEHS.

Besnocepenust TpaHcdopManis iieil 3acTocyBaHHS NIPOCTOPOBO-YaCOBOTO JIOC-
TYIy Y CYITyTHUKOBOMY 3B'S3KYy Ha CTUIBHHKOBI CHCTEMH HE BIA€THCS 3a PSIOM IPH-
YHH, a caMe: y CTUIBHMKOBHX CHUCTeMax KaHall OJIM3BKUH IO peleeBChbKOro, KOJIH pe-
ryJsipHa ckyagoBa OJM3bKa 10 Hyss, a0OHEHTH MOXYTh MaTH 3HAYHY KyTOBY IIBH/I-
KIiCTh NepeMillleHHs; Mae Miclle 0araTopOMEHEBICTh, 1[0 BUMAara€ BpaxyBaHHs Ja-
HHUX 3MiH, peryJIlOBaHHs [TOTY>KHOCTI, IEpPepO3NOALy pecypciB MEeTO/[iB KOMIIeH ALl
Ta iH., JUHAMIYHUH Jliana3oH 3MiH piBHIB CHrHay Moke rnepepuinyBatd 30...40 nb,
110 YCKJIa/IHIOE BeJIeHHs CTiiKoro 3B's3Ky. ToMy aBTOp, Ha 06a3i HAyKOBO-TEXHIYHOTO
OOIpyHTYBaHHS IPOIIOHYE BIIPOBA/)KEHHS aJITOPHTMIB IIPOCTOPOBO-YACOBOIO JJOCTY-
My 3 ypaxyBaHHSM amnpiopHOI HEBM3HAYEHOCTI NPO KIJIBKICTh 1 HAPSIMKH MPUXOLY
CHTHAJIIB BUKJIMKY aDOHEHTCBKHX CTaHLiH Ha 0a3l afalTUBHUX aHTCHHHUX PELIITOK, a
TaKOX OLIHKY AKOCTI TaKoi peaiizallii B CKJIaIHUX CUTHAJIbHO-3aBaIOBUX YMOBaX.

3. Brnepie ansi nepcrneKTUBHUX CHCTEM MOOITBHOTO 3B’S3KY 3alpOIIOHOBAaHO
METOJI CKOPOYEHHS IPOLIE/YPH BUSBJICHHS CHTHAJIB 3aIIUTY BHKIHUKY a60HEHTCHKHX
CTaHIIi} 3 BUKOPHCTAHHAM MOJENi ONTHMATBHOTO NPHIOMY k CHTHAIB 3 m Tepejia-
HHX, 10 JI03BOJISE€ 3a0UIaJIUTH BiJPi30K Yacy JUIs AOCSATHEHHS CTaJOro PexHuMy IS
aJIallTUBHOT'O aJITOPUTMY IIPOCTOPOBO-4aCOBOI'O IOCTYILY.

Ockinpku mporeaypa BusBieHHs curHaty Bukiuky (CB) nepenye naganHio ca-
MOI TOCIYTH 3B 513Ky aDOHEHTY, 3a/jaua BUSIBJICHHSI CUTHAJIB € CKJIaJIOBOIO YaCTHHOIO
y BUpIiIIeHH] OB 3araJlbHOCUCTEMHHX 3aJiad, 110 BUHUKAIOTH B MOOLTEHUX CHCTe-
Max 3B’A3Ky IIPH aHali3i iX MPOAYKTHBHOCTI. OcoGIHBOTO 3HAYEHHS npoueaypa BH-
sIBJIeHHS] HaOyBa€e NMpPU BUKOPUCTAHHI MPOCTOPOBO-YAaCOBOTO JIOCTYITY, OCKIJIBKHA MOT-
piOHO MaKCHMAaJIbHO CKOPOTHTH BIAPI30K 4Yacy BiJ MOYATKy BHKJIHKY JO HAJaHHS Ca-
MOI1 TTOCITYTH.

B poboTi aBTOpOM 3alpOoNOHOBAaHO 3aCTOCYBaHHS METOJY IIapaMeTpUYHOrO
eHepreTHYHOr0 BHABIIECHHSA, 3aCHOBAaHOIO Ha BHKOpHcTaHHI Q-QyHkui# Mapkyma, -
SIKHI € JOCTaTHBO YHIBepCalbHUM i ONTHMAIBHUM JUIS YMOB 3aBaj Tuly [ aycoBoro
6inoro mymy (IBLLI). CkiaasicTs 3a1a4i BUsBIEHHs y MOGLIBHIN CHCTeMI mosrae B
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TOMy, 110 BHSBIATH CHIHAJI BUKIMKY JOBOIMTBHCS HA T CTAaHLIHHUX 3aBajl IpynH
CHrHaIiB BHKIMKY BCix iHmmx aboxentckpux cranuid i I'BII. Jlana 3aBazosa
o6cTaHOBKA HOCUTH Has3By Hrymy Jlixrepa. MeToJlOM CTaTHCTHYHOIO MOIETIOBAHHS
OTPMMAaHi XapaKTePUCTHKH CHEPIeTHYHOTO BUSBIIIYA, @ CaMe 3HAYEHHS iMoBipHOCTI
MPaBHITBHOTO BUSIBIICHHS NPH ikcoBaHil #MOBIPHOCTI TOMHIIKOBOI TPHBOTH.

3anporoHoBaHa ONTHMI30BaHa MpoLEeAypa BHSIBICHHA CB 3a npapmiom "k" 3
"m" 3 BpaxyBaHHSAM AMHAMIKH HPOIECY BHKIHKY, [i¢ Mae IPHHIUIOBE 3HAYCHHA
ypaxyBaHHA TOYaTKOBOI CTafil. ABTOpP HAroJoulye, IO y HECKIaJHHUX yMOBax
MOYHA OTPUMATH O1JbII BUCOKY HMOBIpPHICTB, SKIIO BHKOPI/ICTOBYBaTI/I KpuTepii 3 3
4-x 3 060B’I3KOBOIO JPYrOI0 BiAMITKOM. Pa3oM 3 THM B yMOBax Jii CKJIa/{HHX 3aBa/l
HEOOXiZHO BUKOPHCTOBYBATH KPUTEPiH BHSBIEHHS TPAEKTOPiH «4 3 4-X», AKUH Mae
TIEBHI IIepeBaru nepe/ iHIHMH KPHTEPIAMH.

4. Briepie B 3a7a4ax IPOCTOPOBO-YACOBOr0 JOCTYILY Y MOGUTBHMX cHCTeMax
3B’513Ky JIISL OL[IHKM BEKTOpA BaroBUX KoedilieHTiB aHTEHHOI PEeILiTKK 3alpOIOHOBa-
HO BHKOPHCTaHHS PEKYPCHBHHX METOJIiB 0OPOOKHU B IPOCTOPI 3MiHHKX CTaHY.

B po6oTi aBTOPOM MOKA3aHO, Ulsl BUPIIIEHHS 3a/1a4 ONTHMAJIBHOTO YIPAB/IiHHS
BaroBMMH KoeQillieHTaMH aHTEHHOI PEeIiTKH NOLIJIPHO BHKOPHCTOBYBAaTH MaTeMa-
THYHI peKypEeHTHI IPOLE/yPH, 110 MAIOTh IPECTABIEHHs B IPOCTOPi 3MIHHHX CTaHy,
i e 3a6e3redye OTPUMAHHS ONTHMAIBHOI OLIHKH BEKTOPA BaroBUX KOe(illieHTiB.

BHKOPHCTaHHS PEeKYPEHTHHX MpOLEAyp 00IPYHTOBAHO HAsBHICTIO [ecTabimi3y-
104X (aKTOpiB, TAKMX SIK: HECTAIiOHAPHICTH eJeKTPOMArHiTHOI 00CTaHOBKH, BHCO-
KOJMHAMIYHHH CTaH KaHaliB MOOLIBHOrO 3B'f3Ky, B HacCiJIOK IPOCTOPOBOTO Iepe-
MillleHHs a0OHEHTCHKUX CTaHIlil, 6araTonpoMeHeBiCTh OIMPEHHs CUTHAIIB Ta 1H.

OCKiJIBKH epej| HaJlaHHAM TIOCIyTH IPOBOUITECS MPOIEypH 3 IPHHOMY 1 BHA-
spierns CB KokHOT akTHBOBaHO! a0OHEHTCHKOI CTAHII, opraHisamis AT KOXKHOI 3
1MX a0OHEHTCHKMX CTAHLH BiJMOBIZHOT aIanTHBHOI IPOCTOPOBO-4aCOBOI 00poOKkH
CHTHAJIB, BU3HAYEHHs HANPSIMKIB IIPUXOMY CHIHAIB, BU3HAYCHHS YHUCIIA aKTUBHMX
CHMIHAJIIB CTAHIIiH Ta iH. IPOLE/IYPH, SIKi BIMaraloTh MiHiMaJIbHOrO 4acy, 110 CKJIazae
8-10 kpoxiB iTepailiif, TO /Ul ZOCATHEHHS CTAIOTO CTAHY PEKYPCHBHOI NPOLIEIYPH 32
TaKWii 4ac 3apONOHOBAHO BUPOCTAHHS METO/IB HeniHilHOI, abo ninilHoi dinbrpauii
Kammana — B’oci. ITokazaHo epeKTHBHICTS JaHOI IPOLEypH Ha BiMiHY BiJl iHIIOL
peKypCHBHOI NpoueaypH Yiapoy Ta TpaJuUiiHAX acMMITOTHYHMX MpOUEeayp, A
SKUX 1l yac Ha 2-3 mopsiky O1IbIIHH.

5. OTphManH TONANBIIME PO3BMTOK METOJHM aHali3y Ta ypaxyBaHHs peallisa-
HiifHIX OOMEXEHb IPH CHHTE3i MPOLeAyPH AOCTYILY, iKi BUKIMKaHi HEBU3HAYEHICTIO
TOYATKOBMX JIAHWX II0JI0 CUTHATBbHO-3aBa/I0BOI 0OCTAHOBKHM, HASIBHICTHO B3a€EMHOTO
BILUIMBY MI)K AHTCHHMMH €JIEMEHTaMH, GaraTonpoMeHeBIiCTIO, BTpaTaMu IIPOCTOPOBOT
KOTepeHTHOCTI CHIHAJIIB. '
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3azHadeHi JecTabinizyrodi (akTopH, 0 BIIMBAIOTh Ha peaii3alilo i epeKTHs-
HicTh (DYHKUIOHYBaHHS METOZIB IIPOCTOPOBO-YaCOBOT0 NOCTYILY, 3HAYHO YCKJIaHIO-
FOTh 1/IEF0 TAKOT'O JOCTYITY, OHAK X MOXKHA BpaxyBaTH IIPH MPOEKTYBaHHI MOOLITBHOT
CHCTEMH 3 IIPOCTOPOBO-Y4COBUM JOCTYINOM. ABTOPOM IIPOJIEMOHCTPOBAHO, IO
OTPUMAaHHSI OLIHKH SIKICHOTO 1 KUIBKICHOTO BIUIMBY CyMH JAecTabinizyrounx (hakTopis,
o OepyTh y4acTh Y T€XHOIIOTI] IPOCTOPOBO-4ACOBOTO JOCTYITY 3BOJUTHCS O CaMOi
3AJIEXKHOCTI MOKA3HUKA BlJHOIIEHHS cnrHan/3aBa;(a+myM Bil piBHA B3aeMoAil
HaTpaBJISFOY0TO0 BEeKTOpa KOPUCHOTO CHTHATY i HaNpaBIISIOYAX BEKTOPIB 3aBaJOBHX
CUI'HAJIIB. '

V peanbHHX yMOBax OLIHKH BIUTMBY JecTalini3yrodix (akTopiB opTOroHab-
HICTh BEKTOPY KOPHUCHOI'O CHTHAY /IO IPOCTOPY 3aBa/IOBHX CUTHANIB IIOPYLIYETHCS 1
KIJIBKICHO Li¢ MOPYLICHHS BHPAaXa€TbCsi B 3HHXKCHHI KoedillieHTa MpOCTOPOBOL
KOTE€PEHTHOCTI CUTHAIIB 1 3aBajl. 3amporiOHOBaHO METOJIHKY JIsl SKICHOI 1 KIJIBKICHOT
OLIHKH BIUIMBY CyMHU AecTaliIi3yrouix (akTopiB y BHUITISAI 0OMeXeHb, 110 BIUIHBA-
IOTh Ha TTOKa3HHK BiJHOIIEHHs CHI'HaJI/3aBajia+illyM Ha OCHOBI pPO3paxyHKy Koedili-
€HTa POCTOPOBOT KOrePEHTHOCTI CHTHAIB i 3aBaj. '

[TpoBeneno anani3 peanizamifHuX 0OMeXeHb B pe3yJbTaTi AKOr0 BCTAHOBICHO,
110 JUIs MiHIMi3alil 3a3Ha4yeHUX BTpAT e()eKTUBHOCTI IPOCTOPOBO-YACOBOTO OCTYITY,
AKHH JIESKOI0 MipOIO 3HHIKYE O4YiKyBaHy NMPOJYKTHBHICT JOCTYILY, i JUlsl 361MBIICHHS
IIBUAKOCTI 30DKHOCTI Ipoliecy ajanTauii alropuTMIB yNpaBliHHSA aJalTHBHOI aH-
TEHHOI pelliTKH HeoOX1IHO 3aCTOCOBYBATH JaHi PO HANPSIMH NPHUXOIY CHTHAIIB Ha
NMoYaTKoBiit cranii, mo 3abesnedye HeoOXiAHY SAKICTH alrOpHTMa IPOCTOPOBO-
4acOBOI'0 JIOCTYIly, HE3Ba)KalOuW Ha HAsBHICThH BTPAT, BUKJIIMKAHUX JIeCTabili3yroun-
MU (aKTopaMH.

6. OTpuMaB NOAANBIIMH PO3BUTOK METOJ| OL[IHKH HAIpPsMiB IIPUXOLY CHTHAIIIB
aDOHEHTCHKUX CTaHLIH Ha 0a3l aJrOpUTMIB PO3IUILHOI Ta TMOHAAPO3JIBHOI 3/1aT-
HOCTI.

Jlnst bOpMyBaHHS ONOPHHMX CHTHANIB B aJalTHBHUX alrOPHTMax IPOCTOPOBO-
4acoBOIr0 JIOCTYIly HeoOXiJ{Ha yCTaHOBKa [T0YaTKOBHUX 3HA4YEHb BEKTOpA BaroBUX KO-
edilieHTiB, O O00YMOBIIIOE MOJAJBIILY MPOCTOPOBO-4acoBY oOpoOKy i ajamnTariixo
CB 110 YMOB Jif040i CHIHATbHO-3aBa0BOT 0GCTaHOBKH. ToMy BUOIp aNropuT™My BH-
3HAYEHHs HANPSMiB NPUXO/y CUTHAIIB Ha OCHOBI OTPUMAaHHSA OIiHOK SKOCTi IpH pi3-
HUX CHTHAJIBHO-3aBaI0BHX yMOBax i koH(Dirypauii aHTeHHOI pemiTku € 06rpyHTOBa-
HIM 3aX0JI0M B OTPHMAHHI aNpiOPHHX JAHKX TPO HANPSIMH NPUXOMIy CHrHaliB. Bpa-
XYBaHHS LIMX JaHMX Ha [109aTKOBiH craiii 3abesnedye cKOpoYeHHs iHTepBaiy 301x-
HOCTI IIpoliecy aJanTalil alrOpuTMiB yNpaBlliHHS aJallTUBHOI aHTEHHOI PEelliTKHA Ta
HEOOXIZIHY AKICTh aJITOPUTMY IIPOCTOPOBO-4aCOBOTO AOCTYILY.
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7. Bnepuie 3alpOllOHOBAHO METOJ| IIAHyBaHHS MPOCTOPOBOTO PO3MIlllEHHS
(bemMTo- Ta MiKpO-CTITBHUKIB MOGITBHOT Mepexi, o 6a3yeThest Ha TeOpii ONTHMI3aLiT
YIIaKOBKH 2-X Ta 3-X MipHUX 00'€KTIB.

Bnaerbcs oTpUMAaTH NpH BUKOPHUCTAHHI MIKPO i ()eMTOCTLILHHKIB 3HAYHE
PO3IIMPEHHA MOXJIMBOCTEH iCHYI04Oi iH(PACTPYKTpH, PO3TAIIOBAaHMX B MiCIAX
iHTeHCHBHOIO Tpa(iKy, a TAKOXK B 0GJ1acTi 111 ABAILEHOrO 3aracanys CHUTHAILY.

ABTOpOM pO3IISHYTO BapiaHTH CTPYKTYPHHX I€PETBOPEHb, IO J03BOJISIOTH
30ibIIYBaTH IPOTYKTHBHICTE MepexXi MOOIIBHOIO 3B’ 3Ky 3a PAXYHOK BUKOPHUCTaH-
H GeMTO i MIKpO-CTUTBHUKOBHX OCEPEIKiB, fKi e()eKTHBHO 3aCTOCOBYIOThCSA B Mic-
UsX LIUJIbHAX KIAacTepHUX rpyn aboHeHTiB. IToka3aHo, 110 BUKOPUCTAHHA (eMTOo- i
MIKpO-CTUIBHUKOBHX CTPYKTYpP J103BOJIsI€ B 1,5-2 pa3u 3GiNBIIATH TPOXYKTHBHICTH
MOOLILHOT Mepexi. PazoM 3 TMM MiBHINEHHS IMOKAa3HHKIB IIPOLYKTHBHOCTI Mepexi
3QI€XKHUTh BiJl e(EKTHBHOCTI MoJieeil ONTHMABHOTO MPOCTOPOBOIO PO3MiLIEHHS
(GeMTOo-CTINBHUKIB Y MekaX MakKpo-CTITbHHKA. ABTOPOM 3alpOIOHOBAHO METOJ
[IPOCTOPOBOIO PO3MILCHHA O0’€KTIB B BHIVIAAI  (EMTO-CTIIBHHMKIB MOOLIBHOT
Mepexi Ha OCHOBI Teopil METOAIB YMakoBKH 2-X Ta 3-X MIpHHX 00'E€KTiB IISXOM
JIOTi9HOro BUOOPY OAMHOYHOTO IPUEHAHHS 00 €KTY.

8. Bmepuie 3arpornoHoBaHO MeTOJ| KOMIUICKCHOTO BHKOPHUCTAHHS IIPOCTOPOBO-
9acoBOr0 i WMOBIPHICHOrO KOHKYPEHTHOTO JOCTYMy, IO 3abe3nedye MOXIHBICTH
301IbIIEHHs TPOLYKTUBHOCTI CUCTEMH JIOCTYILY B N -pasiB, e N 100yTOK MOTeHIia-
NIbHOI HassBHOCTI IOCTYNIHHX YaCOBHX 1 IPOCTOPOBHUX KaHAJIIB.

ITig 9ac ajanTHBHOI IPOCTOPOBO-4acOBOI OOPOOKH B YMOBaxX KOJM aHTEHHOO
PELITKOIO He BUPINIYEThCA 3a/1a4a KyToBoro posainy CB aboHEeHTChKMX CTaHITiH, SKi
MOTPAIUIAIOTE Y OJHY IEIIOCTKY JlarpaMH CIIPSMOBAHOCTI, aBTOPOM IPOMOHYETHCS
JI0JIaATKOBE BUKOPHCTAHHS METOJIB HMOBIpHICHOrO KOHKYPEHTHOI'O JOCTYITY, 3aBJIs-
KH SIKMM BIA€ThCs 3a0€3Me4YUTH BHpilIeHHs Koisiii CB aDOHeHTChKHX CTaHIH 1 mij-
BUILUTH HMOBIPHOCHO-4aCOBI MMOKa3HUKH JIOCTYILY.

JocTOBipHiCTL HAYKOBHX Pe3YJbTATIB, BHCHOBKIB Ta PEKOMEH/ AL,

HayxoBi mono»xeHHs, BACHOBKH Ta peKOMeHJallii, chopMyiboBaHi B aucepTa-
1ikHiA poboTi, BceOiuHO IMpoaHati3oBaHi Ta 00IPYHTOBAHI, MMiATBEPKEHI TEOpETHY-
HHUMH MaTepiajamMH, pe3yIbTaTaMi MaTeMaTHIHOTO i KOMIT'FOTEPHOTO MOJIEIOBAHHSI.

Cynsium 3 pucepraiii Ta apropedepaTy, JOCTOBIPHICTE HAYKOBUX PE3YJIBTATIB,
BHCHOBKIB Ta peKOMEH/allii MiATBEPIKYETHCS KOPEKTHHM 3aCTOCYBAHHAM BiZlOMHX i

NepeBipeHUX METOJIiB: ONTHMI3allil, HIMOBIPHOCTI Ta MATEMaTHYHOI CTATHCTHKH, aHa-
i3y Ta CHHTE3y aHTEH, aJaliTUBHUX aHTEHHHX PEeIIiTOK, aIalTUBHOI IPOCTOPOBO-
4acoBOi 1 NPOCTOPOBO-TOJIAPHU3ALiHOI 00OpOOKM CUrHaliB, BU3HAYEHHS HAIPAMIB
NPUXOJy CHTHAIiB, BUNAJAKOBUX NPOLECIB, OL[IHKH Ta YIPABIIHHS, BUSIBJIEHHS CHUI-
HaJIiB, IMITAI[IHHOr0 MOJIEIIOBAHHS.
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IloBHOTA BHKJIAY HAYKOBHX I10JI03K€Hb, BHCHOBKIB i peKOMeHaaNiii B Omy-
OJIKOBAHHX NpaNsX

IlpoBeneHuit ananis HayKOBHX Ipallb 3100yBada OKa3as, 110 OCHOBHI pe3yiib-

TaTH JHMCepTauiiiHoi poboru omybmikoBaHi B 49-tu pobGorax, y ToMmy umcai 15-tu

CTAaTTAX Y BUAAHHSX, sIKI BXOJATH JIO BiANOBiZHOTO nepeniky, 12-Tu crateil y 3apy6-

KHMX BUJIQHHSX, B TOMY 4Mclni 1 crarrs y 6a3i Scopus. Anani3 3micTy crateif i Te3
IOTIOBiJIeH 103BOJIsIE 3pOOMTH BHCHOBOK IIPO Te, IO BCi my6mikarii MaroTs Ge3noce-
PE/IHE BIHOLIEHHS 10 TEMH i 3MiCTy AHCepTauiiiHo poBOTH i, 10 BOHM B CYKYITHOCTI
PO3KPUBAIOTE OCHOBHI HAYKOBI pe3yNbTaTH, IO 3aXMINAIOTHCS aBTOPOM. Ampobartis
TEOPETHYHUX PEe3yJIbTATIB JOCTATHs Ta IpeJICTaBjIeHa NONOBIAMU Ha 22 MiKHApPOI-
HHUX 1 BCeyKpalHCBKMX HayKOBO-TEXHIYHHX KOH(EpeHLisx Ta hopymax, 5 mpoXOoauiIH
min erigoto IEEE, 5 Buknaneno y 6a3i Scopus. Cnix BBaXkaTu BHKIaJeHHS 3100yBa-
9eM OCHOBHHUX Pe3yJIbTaTiB IOBHHM.
Hasga nuceprauii Bianosijae ii 3MicTy Ta BigoOpaxae cyTh MOCTaBjIeHoi Ta BUpille-
HOI HayKoBOi npobiemu. JIMCcepTaHT JOri4HO Ta apryMEeHTOBAHO BUKJIAIA€ 3MICT po-
6oTH, 0 N03BONAE CKJIACTH OJJHO3HAYHE BPAKEHHS NPO OCHOBHI Pe3yNbTaTH JOCIi-
JuokeHb. ABTOpedepaT JOCHTH IIOBHO Ta IPAaBHIBHO PO3KPUBAE 3MICT i pe3yabTaTy
IUCepTartii.

Hayxoge 3nauenns. /lucepranist Mac BaXK/THBE HAYKOBE 3HAYEHHS, KE TOJIATaE
B TOMY IO IIPOLIEC HAAIMHOrO i SKiCHOrO NOCTYIy B MOOIIBHUX CHCTEMAX 3B’SI3KY B
YMOBax BHCOKOIO HaBaHTa)XEHHs 1 CKJIAJHOI CHIHAIbHO-3aBal0BOI 0OCTAHOBKH 3a-

GesneuyeThes 32 paXyHOK PO3POOKH METOJOJNOTI] CHCTEMHHMX HAYKOBO-TEXHIUHHX

pillleHb, MO0 BIPOBAKEHHS METOJIIB aJalTHBHOTO IIPOCTOPOBO-4aCOBOr0 AOCTYITY

Ha OCHOBI aKTHBHOT'O BUKOPHCTAHHS IPOCTOPOBO-4ACOBUX (i3HMUHMX pecypciB
HpakTHyHa 3HAYUMICTEL JUCEPTAIHHOIO NOCII/DKEHHS MOJSrae B TOMY, IO

IpY BIPOBA/PKEHHI TAKOro MacliTabHOro HOBOBBEJEHHS SK TPOCTOPOBO-4acOBHii
JOCTYIl y CHCTEMH MOOILIBHOTO 3B’s13Ky, € 3a0e3neueHHs "npo3opocTi” 3anponoHoBa-
HHX METO/IIB, HE3MIHEHICTh PEXHMMy BeeHHS 3B'S3Ky, IO J03BOJIAE 3a0e3MmeuyBaTH
YHIBEPCAIBHICTD JJAHOTO BIIPOBAKCHHS 1 HOTO KOHCTPYKTHBHICTH. BrpoBapKeHHs
MPOCTOPOBO-YACOBOT0 JOCTYIIy € CUCTEMHO CTIMKHM, HE BUMArae 3MiHH TEXHOJOTII,
3a AKMM MOJXKE CJIiyBaTH 3aMiHa MapKy CTaHliil a6o ix gactunu. [Topsj 3 1uM, CHC-
TeMa MOGITIBHOTO 3B'3KY 3 IIPOCTOPOBO-4aCOBHM JOCTYIIOM HabyBa€ TaKi epeBaru:

— MPOIOPLIHHO YHCITy IPOMEHIB aHTEHHOI PELITKH NpH pobOTi M0 BUCXiTHOMY
KaHaly 3[IHCHIOETBCA eKOHOMIS pafio4acTOTHOrO CHEeKTpy, IO JI03BOJISIE
3MEHIIyBaTH BUTPATH HA OPEHAY AUISHOK CIIEKTpA.

— TOMIMIIYETHCS €HepreTHKa B HAHOUIBII KPUTHYHOMY HAnmpsIMKY abOHEHTChKa
CTaHLis-0a30Ba CTaHIIisA, OCKIIBKH 38 PAXyHOK By3bKOTO MPOMEHS JiarpaMH CIIPSMO-
BAaHOCTI BJIAETHCS MaKCHMi3yBaTH BiIHOLIEHHS CHIHAN/ITyM Ha BXOJi 0a30BOI cTaH-
uii;
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— TPOTOPLIHHO KiTBKOCTI IPOMEHIB 3MEHIIYETHCS HMOBIPHICTH BHHHUKHEHHS
KOH(UKTHOT cHTyalil OCKiNbKM KOH(MIIKT MOMXIHBHM IHIIE NpH NOTPAIUIsHHI
CUrHaJIiB 3asBKU 2-X a00 Oinbiie abOHEHTCHKHUX CTaHIlM OXHOYACHO B OJMH 1 TOM
[IPOCTOPOBHIA MPOMiHB;

— JIOJATKOBO JI0 BUYEPIIHOTO YaCTOTHO-4aCOBOTO pecypcy (i3WdHOTO piBHS, 10-
JAETHCA 1 aKTUBHO BUKOPUCTOBYETHCS IPAKTUYHO paHille HE 3a/[iTHUI NPOCTOPOBUI
pecypc, ToOTO Mae Micie OOMIH 1 3aMiHHICTH OJHHX pecypciB IHIIMMH.

3avBaskeHHs TAa HeJ0JiKH 10 podoTi:

— JoniyibHO B 1-My po3aini 6yno 6 nmpusecTH iHGOpMaLilO PO HAsBHICTh METO-
JiB IIPOCTOPOBO-4acOBOI 0OpoOKH B MOOIIBHMX TEepMiHalaX CHCTEMH MOOLIBHOIO
3B’13Kky 4G, 5G i sKuii BUrpam Bij ILOro MepeaBaYaEThC;

— YiTKO HE BCTA@HOBJICHO IIOPiBHSHHS 3aIPOIIOHOBAHOI'0 METOJy OITHMi3allii
MPOCTOPOBOrO po3MileHHs (eMTo-cTUIbHUKIB (po3min 3, m.3.1.3) 3 iHmHMH
MeToJJaM{ IIOBHOTO niepebopy;

— B JHCepTalii He JOCHTh IIOBHO HaBelIeHO OOMEKeHHs Ta CIIPOLICHHS, sKi 3a-
CTOCOBYIOTBCS IIPH BU3HAYEHHI OLIHKM HAmpsMy MPHXOAY CHUTHaJIIB aO0OHEHTCHKUX
CTaHIIIH; '

— aBTOp JUCepTalLil He IPUBOJUTH NOPIBHAIBHOI XapaKTEPHCTHKH Cy4acHHX Te-
XHOJIOTIYHUX TTapaMeTpiB aHTEHHOI TEXHIKH 3a MIBUAKOIEr0 00pobku iHdopmaii Ha
TEeTepilIHii Yac 3 OMIALy Ha BIPOBAKEHHs IIPOCTOPOBO-4aCOBOI'0O JOCTYIYy B CHC-
TeMH MOOLIBHOTO 3B’ SI3KY;

— JIOCTATHBO JETAIbHO PO3IJISIHYTI BIACTHBOCTI NELEHTPAII30BaHHX IiPIHIOBHX
Mepex, pa3oM 3 THM He JIOCTaTHHO OOTPYHTOBAHO iX BUKOPUCTAHHS Y 3a/aqax Mpoc-
TOPOBO-4aCOBOI'0 JJOCTYILY. '

3a3HaveHi HeJOJIIKK He 3MEHIIYIOTh HayKOBOI I[IHHOCTI AUcepTaliiHoi poOoTH B
ninomy. PoGoTa Mae snoriuHo 3aBepuieHy ¢opmy, Bianosigae sumoram MOH Vkpai-
HHU JI0 JIOKTOPCBKUX JHCepTaLliii.

3araJabHHH BHCHOBOK.

1. B mimomy mucepraiiifaa po6ora Mockanbiis Mukonu Bagumosuua «Meto-
A TIPOCTOPOBO-YACOBOr'0 JIOCTYITY y NMEPCIEKTHBHUX CHCTEMaX MOOLIBHOTO 3B SI3KY»
€ 3aKiHYEHOIO0 HAYKOBOIO Ipallelo B sIKi MocTaBieHa 1 BUpilleHa akTyallbHa JUIs Hay-
KH 1 IPaKTHKY HAYKOBO-TIPHKJIa/iHa podieMa, fAKa IoJsArae y po3po0ui MeTomoorii
CHCTEMHHUX HAYKOBO-TEXHIUYHHX pillleHb II0A0 HiABUILEHHS IIPOAYKTUBHOCTI JOCTY-
My B cHCcTeMax MOOLIBHOrO 3B’s13Ky Ha OCHOBI BHKOPHCTAHHSA METOIB alalTHBHOL

|
!I
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IPOCTOPOBO-4acoBOi 0OpO6GKK CHrHaNiB IpH 3abe3TedeHHi 3a1aHoi AKOCTi MOCIyT 1
HEe3MIHHOCTI OCHOBHHX aJrOPHTMIB (pYHKIIOHYBaHHS MOGLIBHOT Mepexi 1 BimoBinae
nacnopty cremiansHocti 05.12.02 — TenexoMyHiKallifHi CHCTEMH Ta MEpEeKi.

2. 3a 3MicToM, obcsaromM, anpobamismMu, MyOTiKalisiMA Ta iHIIAMH MOKa3HUKa-
MH JHCepTallis BiJAnoBinae Bumoram MiHicTepcTBa OCBiTH i HaykH YKpaiHM 3riJHO
“IopsaKy NPUCY/PKEHHS HAYKOBUX CTYNEHIB”, SKi NP IBJSIOTHCS JI0 TOKTOPCBKUX
JIAcepTallii. '

3. Asrop mucepranii Mockaneus M.B. 3acinyroBye Nnpucy/DKEHHs HayKOBOTO
CTyINeHs JOKTOpa TeXHIYHHX Hayk 3a crnerfiansHicTio 05.12.02 — TelleKoMyHiKaIiiHi
CHCTEMH Ta Mepexi. '

OditiifHuit ONIOHEHT,

IPOPEKTOP 3 HAYKOBOI poOOTH

(Buumit HaB4anpHHUA 3aKTa/] Y KOOTICIILIKH
«ITonTaBChbKHM YHIBEPCHTET €KOHOMIKH 1 TOPTiBIIi»,
[{eHTpanbHa CIIKa CIIOKHBYMX TOBAPHUCTB

Vkpainu «YKOOICIiIKa),

I.T.H., mpodecop C.B. I'apkyiua
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