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TexHosoriss MaOyTHBOI0: K SG 3MIHUTB Hallle KUTTS
BiHHNUIBKHN HAaLlIOHANBHUI TEXHIYHUI YHIBEPCUTET
Anomauin
B pobomi nposedeno Oocniodxcenns 0oyitbHOCMI Ma NEPCNEeKmMUE 8NPOBAONCEHHS MeEPeNCi MOOIIbHO20
38's13Ky n'amozo nokoninus. IIpoananizoeami HOGIMHI MEXHONO02IL, 30aMHI NOBHOIO Mipoi0 po3kpumu nomenyian 5G.
3ibpana cmamucmuxa wo0o nowupenns mexronoeii 4G ma nepcnekmugu i po3gumky 6 HaubaUNCUi oK.
KarouoBi ciioBa: Mepexa, 0e3pOTOBI TEXHOJIOT1], Iepeiava JaHuX, MOOITbHUH 3B'SI30K.

Abstract

The prospect of introduction of the fifth generation mobile communication network is investigated. The
latest technologies capable of fully unlocking the potential of 5G have been analyzed.

Keywords: network, wireless technologies, data transmission, mobile communication.

Beryn
3a 40 3 HEBETWKUM POKIB 3MIHWIOCS YOTHPH TMOKOJIHHA MEPEX MOOUTEHOTO 3B'SA3KY. SIKIO
CTIIEHUKOBI Mepexi mepiioro mokomiHHsa 1G naBHO 3HHKIH, TO Mepexi 2G, 3G 1 4G moci MpoaoBKYyIOTH
eKCIUTyaTyBaTHcsA. bifpmn Toro, neska KiJbKICTh ycmaakoBaHOi iH¢pacTpykrypu wmepex 3G 1 4G
OpTaHiuHO YBilJie A0 CKJIaay MOOUIBHHUX MEpeX IT'AToro MOKOJiHHS 5G, siKi B CBOIO 4Yepry 3HAYHO
PO3MIHUPATh 0OMEXKEHHH (PYHKITIOHAT MOOITEHUX MEPEX TOMIePETHIX TTOKOIIiHb.

TonoBHOW 3amadery pPOOOTH € JOCHI/PKEHHS OCOOJIMBOCTEW Sg Ta JOIIBHICT HOTO
BITPOBAKCHHS B HAHOJIMIKYI POKH.

MeTo0 AOCTIMKEHHSI € TIOKpaleHHs (QYHKIIOHATY MOOUTPHHX MEpeX Ha OCHOBI JOCSATHEHB
MOTIEPE/THIX ITOKOITiHb.

Amnauni3 crany

Ha croromuimmHil neHb iHTepec OLMBIIOCTI 0 0E3MPOBIMHOTO JAOCTYITy BH3HAYAETHCS BCTYIIOM
TEJIEKOMYHIKalliii B HOBHUH eTalm CBOTO TEXHOJIOTIYHOTO PO3BUTKY 1 BIiAMOBIMHOI TpaHcdopMmarii
Oi3Hec-cepenmoBumia naHoi ramysi. llepexim mo iH(pOpMAIiiHOTO CYCIIIBCTBA CYMPOBOIKYETHCS
rmofaiizaiero 1 TMepcoHANI3aIEl0 TENEKOMYHIKAIHHUX TOCHyr. be3apoToBi TenekoMyHiKamiiHi
TEXHOJIOTI] ePEeKHUBAIOTh Y HAIl Yac €Tan OypXJIMBOTO PO3BUTKY i IIMPOKOTO MOUIMPEHHS, TEMITH SKOTO
3MYIIYIOTh 3aJyMaTHCS NP0 MEPCHEKTHBH BUKOPHCTAHHS HOBUX CTaHJAPTIB 1 CHCTEM 3B'S3Ky BXKE B
HAWOMIKIOMY MaiOyTHbOMY. Y TOCTIfHOMY ITMHAMiYHOMY PO3BHTKY 3HAXOMSATHCS MPOLECH PO3POOKH,
MOKpaIlleHHs 1 peanizamii pi3HuX iHHOBalidHUX pimeHb. CydacHi 3aco0u, IpU3HaUeH] Al KOPUCTYBaya,
B)K€ HEe OOMEXEHi OJIHI€I0 TEXHOJIOTIET0, a € OaraToPpyHKIIOHATEHUME MOIYJISIMH, 3a0€3eUyI0Th JJOCTYII
KOPHCTYBaua JI0 HIMPOKOTO CHEKTPY MOCIHYT: Tiepeiada JaHuX, FoIocy i Bizeo.



Tax, 3rifHO 3 JaHUMU KOMIIaHiH, AKi HAJAOTh MOCIYTH MOOUTBHOTO 3B'sI3KYy B 97 KpaiHax CBiTy
KUTBKICTh MOOUIBHUX MPUCTPOIB MIEPEBHIIMIIA YHCENbHICTh HACETICHHSI.

Pe3yabTaTtu gocaimxkeHHs

5G (fifth generation) - 1e m'aTe MOKONIHHS TEXHOJIOTIH MOOINBHOTO 3B'S3KY 3 BEJIMUYE3HOIO
MIBUIKICTIO TIepefadi JaHuX - Kibka rira0itT Ha cexkyHny. Hemomasuo B IlIBerii BcraHOBHIN YeproBUid
pexopa - 15 T'6it / c. e B 40 pa3ip mBuLIe AiF0YUX OE3APOTOBUX MEPEK.

Xoda TeXHOJIOTi1, 37aTHI TOBHICTIO PO3KPUTH MOTeHMian 5G - 0e3niIoTHI aBTOMOO1ITI, BipTyallbHa
peanbHICTh, AUCTAHIIHA XIpypris, 3'IBIATHCS TUIBKU Yepe3 KilbKa POKiB, JIIEPCTBO B OYAIBHHUIITBI IIUX
Mepex MpUHece BENIWKY BUTOMY KpaiHi i ii ekoHoMiti. [lo kpaiiHiii Mipi, Tak Oyno y Bunaaky 3 4G. Sx0u
HEe paHHs mosiBa Mepex derBeproro mokoiinHs B CIIIA, kpaina HaBpsn uu 6 ZOMiHyBaJla B MOOUTBHHX
TexHonorisx, a Facebook, Netflix, Instagram i Snapchat mormu 6 i He ctaTi rI06aNTFHUMH IIAT(HOPMAMHU.

IBuakicTs epenadi JaHux Oyie MPaAKTHIYHO MUTTEBOIO, IO TOTMTOMOXKE Oe3MIIOTHUM
aBTOMOOITIIM YHHKATH aBapiil. SIk CTBEPIKYIOTH AesKi aBTOMOOUTEHI €KCIIEPTH, YCITiX O€3MITOTHUX
aBTOMOOLITIB Oyze 3anexkaru came Bifg SG. KpiM Toro, 11i Mepexxi MOXXyTh 3MIHUTH OaJlaHC CHIT B
TEJIeKOMYHIKaliiHii ramysi, 3SMEHIIUBIIY MOTPeOy B APOTOBOMY iHTEPHETI.

[TapameTpu 4G 5G
[TixoBa MBUAKICTE 1 I'dit/c 20 I'odit/c
3aBaHTAKEHHS
IIBMAKICT 3aBaHTaKEHHS I 10 Moit/c 100 Moit/c
KOpHUCTYBauiB
3aTpumMka 10 mc 4 mc
MaxkcumaibHa MIBUIKICTH 350 km/Ton 500 km/Toxx
nepeMilieHHs 0e3 BTpaTu
CUTHAITY
HIinbHICTD MiTKIFOYCHHS 100 Tuc.mpuCcTpoiB/KB.KM 1 MJIH.IPUCTPOIB/KB.KM
Tpadik Ha OTUHUIIIO TLIOLT 0,1 Mbit/c/xB.M. 10 M6iT/c/KkB.M.

Tabnuys 1- [opiensinus mepesic 4-20 i 5-20 NOKONIHHAL.

3 ToukM 30py miKoBuX mBUAKOCTeH, SG B 20 pa3ziB mBuame, Hix 4G (puc. 1). Lle o3Hauae, mo 3a
yac, SKUW NoTPiOeH /s 3aBaHTKEHHS PparMeHTa nanux B Mepexi 4G (KiHO, HANPUKIIa), HOro MoKHa
3aBaHTaxuTh 20 pa3 mo Mepexi SG. SIKIo MOTISHYTH 1HaKIIEe, BH MOKETE 3aBAaHTAKUTH MPakTHIHO 10
¢inpMmiB, repmr Hixk 4G 3aBaHTaXUTh MEPITY MOTOBHHY OJHOTO!

[TikoBa mBHAKICTH B Mepexkax 5G pocsrae sk MiiMym 20 I'6it / ¢, a ans 4G - 1 I'6it / ¢. Hudpu
BiJTHOCSITBCS 10 MIPUCTPOIB, SIKi HE MepeMimatoThesl. [IIBUAKICTD BapitO€ThCA, SIK TIIBKH BU TIOYHHAETE
pyxaTHcs, HanpuKiaa, B MamuHi abo moi3i.




Mepexi 5G Mok He BUKOPUCTOBYIOTHCS ITOBCIOJHO, TOMY MH HE MOKEMO OIEpPYyBaTH pealbHIM
JOCBiZOM, ane Mepexi SG HeoTHOPa30BO TECTyBaUCA i CTaOUTBFHO MOKa3yBalk MiHIMaJIbHY IIBUAKICTh
3apaHTaxenHs 100 MOiT / ¢ (oMalHi cepBicH MpaIfol0Th Ha MBUAKOCTIX Bijg 300 MO /¢ mo 1 6/ ¢!)

HIBuAKiCTS 3aJI€XKUTH BiJ OaraThoxX 3MiHHHX, ajie Mepexi 4G B cepeTHbOMY ITOKa3yIOTh MEHIIIE
10 M6it / ¢, mo poduts 5G sk MiHiMyM B 10 pazis mBume, Hix 4G.
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Pucynox 1-3azanvna apximexmypa mepesici 5g.

Kpim Toro, 5G Oynme MaTu MOXIHBICTIO O00poONsATH O€37iY MIAKIIOYEHUX TPHUCTPOIB Ta
pizHOMaHITHUX THMiB Tpadiky. Hampukman, 5G 3abe3neunTts Habarato OiMbIN MIBUAKI 3’€THAHHS IS
MOTOKOBOI Tepenadi Bife0 3 BHCOKOIO PO3IUIBHOIO 3AaTHICTIO. Takok, 5G BHKOPHUCTOBYE METOIH
KOTHITUBHOTO Pajio, MO0 JO3BONUTH iHPPACTPYKTYypi aBTOMAaTHYHO BU3HAYATH THII MPOIIOHOBAHOTO
KaHaJy, PO3MEXOBYBAaTH PyXOMi Ta HEPYXOMi O0'€EKTH Ta aJanTyBaTHCh A0 YMOB 32 OOMEXEHHUH mepiof
gacy. lHmmmu cnoBamu, mepexi 5G 3MOXKYTh OIHOYACHO OOCITYrOBYBaTH IMPOMHCIIOBY MEPEXKY Ta
MPOrpaMu COLIaIbHUX MEPEX

OpHielo 3 KIIOYOBHX TEXHOJOTIM Juis peaiizailii Mepex CTUIbHHKOBOrO 3B's3ky 5G €
BHKOPHCTAHHS B CKJIaai 0a30BUX CTaHIIIA OaraToeleMeHTHUX MU(PPOBUX aHTEHHUX PEIITOK 3 KiJTbKIiCTIO
AHTCHHUX eJeMeHTiB 128, 256 i 6inbiie. BinnosiaHi cuctemMu oTpuMainy HaliMenyBanHas Massive MIMO.
Massive MIMO - 1e TeXHOJOTis, B SKii KUTBKICTh KOPHUCTYBallbKUX TepMiHANIB Habarato MeHIIe, HiX
KUIBbKICTh aHTEH 0a30B01 CTaHIIii (MOOUIBHOT CTAHIIIT).

He muBnsauces Ha Bei BUINE3a3Ha4YeHi MepcreKTuBA HOBOTO mokoiiHHsa LTE 3anumaerscs myxe
BaXXJIUBUM 1 MPOJOBXKYBaTHME PO3BUBATHCS, ISl LIHOTO 3AJIMINAETHCS 3HAYHUN MMOTEHI1a]d Maii0yTHBOTO
spoctanHsi LTE, skuit noci cknamae nume 5% wMoOinbHUX 3B’s3kiB y cBiTi. [Iponuknenus LTE y
[TiBnenniit Kopei Bxe nocsrae 69% , 46% y SAnonii ta 40% CIIA, ane nporukaeras LTE y kpaiau, o
PO3BUBAIOTHCS, CTAHOBUTH JuIIe 2%.
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Fraimea

Pucynox I- xapta MOKpUTTS TepUTOPii YKpaiHu MOOITBHUM 3B’ SI3KOM YETBEPTOTO ITOKOTIHHS.

Otxe, € 1e cyTTeEBa MOXKIIMBICTH Ul ONEPAaTOpiB OTpUMAaTH MPUOYTOK BiA CBOiX iHBECTHUIIH B
Mmepexxi LTE. Texnonoriss LTE Oyze Takok mpoIoOBXKYIOTh PO3BUBATHCS, ONEPATOPH BXKE NOCSTIIH
3HQYHOTO TIpOrpecy B 30UIbIIEHHI IIBWAKICTh IMepeAadi MaHuX Y CBOIX ICHYIOUMX Mepexkax,
BukoprcToByroun TexHoyorii LTE-A . Tomy mocsrHeHHs 4g MO3BOJATH OIEpaTOpaM IPOTOHYBATH
Oarato mociyr, siki Oynu BUCYHYTI B KoHTekcTi 5G 3amoBro no toro sk 5G craHe KOMEpLiHHOIO
peabHICTIO.

BucHoBku:

Mepexi 5G 3HaA4UHO PO3IIMPIOIOTH OOMEXEHHH (YHKIiOHANI MOOITBHHUX MeEpexX HONepeaHix
nokoJine. IlIBUAKICTH Tepedaui MaHuX Oyle MPaKTHYHO MHTTEBOKD, IO JOMOMOXKE OE3MiOTHUM
aBTOMOO1TIB yHUKaTtu aBapiil. HabaraTo Oinble mpuCTpOiB 3MOXKYTh OHOYACHO TNPHEAHYBATHUCS IO
CTITPHUKOBHUX BHIINOK, IO OyJe CIPHATH PO3BUTKY iHTepHETy pedeil. Jltomn B OymWHKAaxX 3MOXKYTh
M KTF0YATH XOJOIMIFHUKHY 1 TPaNbHI MAaIllMHU JI0 IHTEpHETY, 00 BH3HAYaTH, KOJIU BOHU MOTPEOYIOTh
oOcnyroByBanHsa. BiryHu - migkirouaTH A0 Mepexi KpOCIBKM, OO aHalli3yBaTH CBOIO IIBUAKICTH 1
npoiiieHy BiAcTaHb. I[MIIaHTaTH JUIs JIarHOCTHKH —CEPLEBO-CYJMHHUX 3aXBOPIOBaHb 3MOXYTh
ABTOMATHYHO BiAMpaBiATH iH(GOpMarito mikapsM. Jleski 3 MUX TEXHOJOTIH JOCTymHI Bxe Ha 4G, xoua
3a3Bu4ail moTpiOHO mix'enHaHHs mpuctpoiB no Wi-Fi abo cmaprdonis. Ilossa 5G no3Bonuts iMm OyTH
3aBXKIU MiJKITIOYEHUMH 10 IHTEpHETY, IPH bOMY HE CIIOBUIBHIOIOUHM Iiepeavy JaHuX B Mepexi. [Ipore,



MacCOBC PO3TOPTAHHSA HOBOI Mepenci, BuUMara€ BCIIMKHUX BKJIaACHb, 3aJIMIIAETHCA Hi,Z[ IIHUTAaHHAM
JUTsL OTIEPATOPIB.
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