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AHAJII3 TPOCYBAHHS TEXHOJIOT'LL 5G ¥V CBITI
TA OUIKYBAHHS J1JIS1 YKPATHU

XapkiBcbkuii HarlioHanpbHUN yHIBepcuTeT [loBiTpsaux Cui imeni IBarna Koxemyba

AHoTaniss. B crarTi npoBomUThCSA aHa i3 NPOCYBaHHS, HEPeBard Ta OLIHKA JOCATHEHb TeXHonorii 5G y cBiTi, HasBHI pe3ynbTaTd
BIpoBakeHHs 5G y pi3Hi Tamy3l eKOHOMIKH He3BaXalOuW HA MPOOIeMH 3 HOro CTpiMKHM PO3BUTKOM. APryMEHTOBAHO IiATBEPIKEHO
3pocTarodi HOTpedH y MIBHAKOCTI Ta MPOIYCKHIH 34aTHOCTI Iepenadi JaHUX, 30UIbIIEHHS KIIBKOCTI IiJKIIOYEHHX IPHCTPOiB 0e3 BTpaTu
SIKOCTi 3B’SI3KY, 3HMKCHHs 3aTPHMOK 1 MiJBHINEHHsI HAAIHOCTI B MPOBEICHHI NUCTAHLIMHHUX oOrepauiii B pealbHOMY 4Yaci, pO3BHTOK
iHHOBaMill TakuXx, sk iHTepHeT peueil (IoT), po3mmpena peansHicTs (AR) Ta BipTyansHa peansHicTs (VR), aBTOHOMHI TpaHCIIOPTHI 3aco6u
Ta IIPOMHUCIIOBUH CEKTOp, 30KpeMa Ha IPOMHUCIOBY aBTOMATHU3ALliIo Ta “po3yMHi” (aOpHKU, BUKOPUCTAHHS BUCOKOIPOAYKTHBHHX JaTIUKIB
Ta poOOTOTeXHIKy B peanbHOMy uaci. [IpuBemeHo mepeBaru TexHojorii 5G, IO XapaKTepH3yIOTh BHCOKY IIBHIKICTh Mepenadi AaHhX,
HU3bKY 3aTPUMKY (JIATEHTHICTB), BEJIMKY EMHICTh MEpEXi, MOKpalleHy MOOUIbHICT. OmnucaHo emi3onu BukopuctanHs S5SG y BiHCBHKOBIi
cdepi B peasibHOMY Yaci, MUTTEBOTO 30epiraHHs Ta BiITBOPIOBAHHs BEJIHMKUX OOCSTIB Bijieo Ta rpadiku, cMapT-MiCTa, sSIKi BHKOPUCTOBYIOTh
5G miaTpUMKyY BeMHKOI KiBKOCTI JaTYHMKIB Ta CEHCOPIB Y MICTI, peai3yloTh pi3HOMaHITHI OCIYTH, YIIPABISIOTh EHEPreTUKOI0, MOHITOPHHT
TPOMAJICBKOTO TPAHCIOPTY. AKTYaJbHICTh BUKOPHCTaHHS MOOLTbHOT Mepexki SG B YKpaiHi 3aJIMIIA€ThCSI BUCOKOK. PO3IIIsIHYyTO HEOOXimHI
KpOoKH B YKpaiHi Takux, sk po3poOKa CTaHIapTiB, BUALICHHS YacTOT, CTBOPEHHS iH(QPACTPYKTypu Ta OTPHMAaHHS HEOOXiJHOI KUIBKOCTI
nOpHUCTPoi, ski marpumyoTs SG. Hamano nporHo3 o4ikyBaHHX pe3yabTaTiB TaKHX, K PO3LIMPEHHS iHPPACTPYKTYPH; JOCTYII IO MIHPOKOTO
CHEKTpY Aiana30Hy 4acTOT, BKIFOYAHOYM HU3bKI Ta BHUCOKI [ialla30HM; 3aTHICTh NMPOTHUCTOATH KiOepaTakaM i3 IIUPOKOrO KOJa JHKEpe,;
eHeproepeKTUBHUMH; CYMICHUMH 3 iCHYIOUOIO iH(PacTPYKTypOIO Ta iHIIMMH IIPOTOKOJIAaMH 3B’3Ky. 3po0JICHO BHCHOBOK, III0 HalcKopile
BIOPOBaDKEHHS Mepexi 5G Haae MOMTOBX U1l YKPAiHHU 3 TEXHIYHOI Ta eKOHOMIYHOI TOYKH 30DYy.

KarouoBi ciaoBa: TexHosoris 5G, MoOGLIbHI Mepexi, mepexaya JaHUX, IBHIKICTb MepeKi, MPOIMYCKHA 31aTHICTh, 4YacTOTH,
iHppacTpyKTYypa.

Abstract. The article analyzes the promotion, advantages and assessment of the achievements of 5G technology in the world, the available
results of the implementation of 5G in various sectors of the economy despite the problems with its rapid development. The growing needs
for speed and bandwidth of data transmission, increasing the number of connected devices without loss of communication quality, reducing
delays and increasing reliability in conducting remote operations in real time, the development of innovations such as the Internet of Things
(1oT), augmented reality ( AR) and virtual reality (VR), autonomous vehicles and the industrial sector, in particular on industrial automation
and "smart" factories, the use of high-performance sensors and real-time robotics. The advantages of 5G technology, characterized by high
data transfer speed, low support (latency), large network capacity, and improved mobility, are given. Episodes of the use of 5G in the
military field in real time are described, to instantly store and reproduce large volumes of video and graphics, smart cities that use 5G to
support a large number of sensors and sensors in the city, to implement a variety of services, energy management, public transport
monitoring. Considered, the relevance of using the 5G mobile network in Ukraine remains high. The necessary steps in Ukraine from the
development of standards, the allocation of frequencies, the creation of infrastructure and the acquisition of the necessary number of devices
that support 5G are considered. A forecast of expected results such as infrastructure expansion is provided; access to a wide range of
frequencies, including low and high bands; the ability to resist cyber attacks from a wide range of sources; energy efficient; compatible with
existing infrastructure and other communication protocols. It was concluded that the introduction of the 5G network as soon as possible will
provide an impetus for Ukraine from a technical and economic point of view.
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Beryn

OO0iIsIHKa MIBUAKOIO PO3BUTKY TeXHOJOTil 5G Bxke 0arato pOKiB MOBTOPIOETHCS B JIJIOBOMY CBITI.
Buma mBuakicts 5G, MeHIa 3aTpUMKa Ta MOXIIMBICTh MiJKIIOYATH 3HAYHO OUIbINY KUIBKICTh MPUCTPOIB, HIXK
nomnepenHi IOKOJIHHS MOOUIBHHX TEXHOJIOTiH, NPOMOHOBaHWK MpoOJMCK Oinbil  epeKTHBHOTO Ta
MPOJYKTUBHOTO MalHOyTHBOTO. 3a0e3NeuMBIIM OCHOBY JJIsI HOBCIOJHOTO HAIIBHUAKOTO IIHPOKOCMYTOBOTO
3B’s13Ky 5G BIAKpHE MOXKIUBOCTI Jalieko 3a Mexi oxoruieHHs 4G a6o Wi-Fi 6. Ha TemepimnHiit gac e 3aBgaHHs
cTae OUTBII aKTyaJbHMM, OCKUIBKM IPOBIIHI KOMIAHII pO3AyMYIOTh, SIK HaWKpalliM YHHOM BiJHOBUTH,
MeperJITHYTH Ta PeKOH(ITypyBaTH pUHOK [4].

3a ocranHi 20 poKiB TEXHOJOTIi 3B'SI3KYy Ta NepenaBaHHs AaHUX (paHTACTUYHO mpocyHyiucs. CboroaHi
3HAXOJSIYMCh TOCTIHHO y pyci KOpUCTyBad IJ'€JHAHUNA 10 IHTEPHETY, TUBHUTHCS BiJ€O OHJIAMH, iHILIIOE
KOH(EpeHII-3B 30K, KOHTPOJIIOE TBAPHH dYepe3 Kamepy 3 OHIaiH-gocTymoM. Texrosoris 5G  mo3Boisie
CTBOPIOBATH MEpPEXi HOBOTO THUMY, sIKi 3a0e3MeduyloTh OifbIl BHUCOKI MIBUAKOCTI Tepenadi JaHWX, HUKIY
3aTPUMKY Ta MiATPUMYIOTH OUIBINY KiNBbKiCTh KOPHUCTYBadiB, MPUCTPOIB Ta MOCIYT 1 OJHOYACHO MAIOTh O1NIBII
BHCOKY €(DeKTHBHICTb.

5G miaTpUMYye€ TpHU MUPOKi KaTeropii BapiaHTiB BUKOPUCTAHHS:

—  TIOCIYTH 3 BUCOKOIO NPOITYCKHOIO 3JIaTHICTIO sl O€3/IpOTOBOTO 3B SI3KY;

—  HagHaAiliHA Ta HU3bKA 3aTPUMKA 3B'S3KY JJIS1 KpUTHYHO BasKIIMBUX BHMOT;

—  HAAIWHUWH 3B'I30K IS MUTBSIPAIB JATYUKIB Ta KOHTPOJIBHUX MPHUCTPOIB [3].

Enoxa Texnomorii 5G Buiine 3a paMKd NOKpaIIEHHS NPOAYKTHBHOCTI MepexXi Ta MiJBHIICHHS
IIBUJIKOCTI, HAJAIOYH KOPHCTyBayaM HOBI IHHOBAIliHI Ta MOKpAIIeHI MOXJIMBOCTI MiAKIOYEeHHA. 5G MOXe
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MiBUIIUTYA TPOTYyKTHBHICTh Oi3HEC-TOMNATKIB, OJJHOYACHO HAJAIOYM HOBI KOPHCTYBAJIBHHILKI iHTepdeiicu Ta
MOCJIYTH B TaKUX 00JACTAX, SK JONATKU 3 JOMOBHEHOIO, BIPTYyaJbHOI Ta 3MilaHow peanbHicTIoO (AR, VR Ta
MR), BineokoH(pepeHTIIii, MPOMHUCIIOBa aBTOMATH3a1lisl, aBTOMOOLII 3 aBTOMATHYHAM KEpYBaHHIM Ta MiIKITIOYCHI
JI0 Mepexi MeaudHi mpucTpoi [5].

AKTyaJbHicTh

Temi momymsapusamii, mATpAMKE Ta momwupeHHs 5G TexXHOIOril MPUAUIIIOTs yBary Oarato aBTOPIB.
Bueni ta kommadii BHBYAlOTh HasBHICTH HEPCIEKTHB Ta MUISXiB PO3BUTKY KOMYHIKalliHHUX TEXHOJIOTIH,
(okycyrounch Ha MakCHUMalIbHOMY e()eKTI BUKOPHCTaHHS IOCIiKeHb TexHoyorii 5G, ontumizauii mpucTpois
Ta 3aCTOCYHKIB, sIKi 3a0€3MMe4yI0Th NOKpAICHHs HasBHUX mapameTpis [3].

Posrisnaerses, mo TexHomorisi 5G Mae mNeBHI pe3ysbTaTH, SKi CBigYaTh PO TEXHIYHUHA Ta
CKOHOMIUHU# e(heKT Bij BUKOpUCTaHHS Mepex [4], [5], [6], [7].

VY poboti [4] npoaHanizoBaHO €KOHOMIUHHMH e()eKT HIMPOKOTO BIPOBAKEHHS Mepex 5G, MporHo3u B
IIOMY IOCIHI/KEHHI MOKa3yloTh, IO HECIIPHUATINBI YMOBH HE MAalOTh iCTOTHOTO BIUIMBY Ha JTOBTOCTPOKOBHH
eKOHOMIuHUI BHecoK 5G. 3poOieHO BHCHOBOK, IIO 32 OCHOBHHMH II€peBaraMy, TAKUMH SK 3HAYHO HIDKYA
3aTpUMKa Ta 3HAYHOMY POCTy IIBHJKOCTI Iepenadi JaHWX, Mepexa 5G po3IHUpIoE CBiH BINIMB HA IIMPOKUM
CIIEKTP PO3BUTKY C(epH 3aCTOCYBaHHS TAKHMH, K OXOpPOHA 3/I0pPOB’s, €HEPreTHKa, TPAHCIOPT, OYAIBHUITBO,
KpuTHYHa iHpacTpykTypa. OdikyeTbcs [7], IO IOCSATHEHHS KpalluX IMOKAa3HMKIB BiJ MPOCYBAHHSI MEpExX
'SITOTO TOKOJIHHA MOTpeOyBaTHME 3aCTOCYBAaHHS HOBHX pimieHb. Y poOoti [10] po3rimsiHyTO, IO CTaHOM Ha
novyatok 2023 poky posropHyiach 0OpoTb0a MiK TexHojoriynumu komnasismu Kutaio ta CIIA 1 €C 3
BIPOBAKEHHST TexXHOJIOTT 5G, KOHTpOJIIO 3a OE3NEeKOI y PO3BUTKY, HMPOTHO30BAHO KUTBbKICHI MOKa3HUKH
KOPHUCTYBayiB Ta EKOHOMIUHUH e]EeKT.

BkazaHi oOcraBuHH, sIKI CIIOHYKalOTh A0 NpocyBaHHA TexHoiorii SG B Ykpaini [11-13], posriusHyTn
0co0JIMBOCTI MO T BUKOPHCTAHHIO Ta O4iKYBaHHS PE3yJIbTATIB CIIUPAIOYUCh HA JOCBIJI IPOBIHUX JIEPIKaB.

Mera
[IpoBecTn aHami3 MpoCcyBaHHS, IepeBar Ta OIIHKH TEXHIYHUX Ta €KOHOMIYHHX acHekTiB mepexi 5G y
CBITi, BU3HAYCHHsI HEOOXITHUX KPOKIB Ta MOMIIMBOCTEH y BHpIIICHHI MHUTaHb BIpoBamkeHHS 5G B YkpaiHi Ta
OUIKYBaHHX PE3yJbTATIB y PO3POOII BUCOKOTEXHOJIOTIYHUX PIllICHb.

3apaui

['0JIOBHUM YHWHHHMKOM IIBUJKOTO DO3IOBCIOJUKEHHS TEXHOJOTil II’ITOr0 IOKOJIHHA — TOTalbHa
udpogizanis. Big nommpenns 5G 3anexuTb po3BUTOK BChOro cycniibeTBa. SG — 4acTHHA IIUPOKOT eBOIIIONIT,
sIKa TaK0XK OXOIUTIOE XMAPHI TEXHOJIOTIT Ta TEXHOJIOT1T aBTOMATH3allii /Il CTBOPEHHS OUIbII HAAIHOT Ta CTIHKOT
wiaThOPMH [T OCTAYAILHUKIB IOCIYT [6].

Po3B’s13aHHd 3a8a4

1100 3a10BONBHUTH 3pOCTAFOYMI MOMUT Ha MIBHAKY Iepenady MaHux i OyB po3pobnenuit 5G. IcHye

KiJbpKa BigMiHHOCTEH MK 5G Ta 4G:

1. 5G - ue yuidixosana nnardopma, 31aTHa Ginbme Hixk 4G (6yae MATPUMYBATH BCi THIIU CIIEKTPY
(JTitieH30BaHi, CIJIBHI, HENIIEH30BaHI) Ta CMYTH, 30UIBIICHUN MUPOKHUN HaOip MOKJIMBOCTEH 3aCTOCYBaHHS, a
TaKOX HOBI CIOCOOU B3a€MO3B’ 13Ky (HAIpPHKIIAL, SK CITKa BiJl HPUCTPOIO JIO IPUCTPOIO Ta MYJIBTH-XOM-CITKH));

2. 5G BUKOPHUCTOBYE CIIEKTp Kpartie, Hik 4G (Bix Hu3bkuX miana3oniB Hwkue 1 [T, g0 cepeanix
miamasoniB Big 1 [Ty qo 6 I'T', 10 BUCOKHUX JAiana3oHiB, BIJOMUX SK MUTIMETPOBA XBHJIN);

3. 5G mBumme, ik 4G (3a6e3meunsmu 10 20 '6iT/c mikoBUX MIBMAKOCTEH Mepenadi garux i 100+
Mobirt/c);

4. 5G mae Ginbuty emnicth, ik 4G (miarpumysatume 100-kpaTHe 36ibIIEHHS TMPOMYCKHOT
3[1aTHOCTI Ta €)EKTUBHOCTI MEPEXKi, MIITPUMYE MISIbIOH NPUCTPOIB Ha KBAaJPaTHUH KiJIOMETp);

5. 5G mae Hukuy 3aTpUMKY, Hik 4G (3MEHIIEHHS 3aTPUMKH B Kinili B 10 pasis 1o 1 mc) [9].

VY €BpONEHCHKUX, a3ifiCBKMX Ta aMepHUKaHCHKHX KpaiHax MoOimpHa Mepeka 5G BKe aKTUBHO
BUKOPHUCTOBYeThCS. JlimepoM sk B Azii, Tak i y cBiti € [liBnerna Kopes, 1o npomnoHye HalBHIY IIBHAKICTH
inTeprety (o 430 Mo6it/c). Jani imyts OAE, Kygeiit, Katap, Cayzaicbka Apasis, Manaiisis, TaliBanb, Kuraid,
Snownis [4].

He BigcratoTs i eBponeiiceki kpainu, 3okpema llIBenis, Hopseris, ®@innstaais, [Hopryranis, bonrapis,
Xopsarist. Inmi kpaian €sponu — Iloseima, HIseinapis, Jlarsis, bensris, Asctpis, Himeuunna, Hinepnangu
TexX 3amycTwin 5G, ane MBUAKICT TaM HIDKYA, a 30Ha mokputTs meHma. Y CIIA, Kanani, ABcrpaiii ta Hosiit
3enanaii Mepexxa 5G TakoX aKTUBHO PO3BHBAETHCS BXKE Kijbka pokiB. Ha adprkaHCbKOMY KOHTHHEHTI IT'sITE
TIOKOJIIHHS 3B'I3Ky JUI IMyOJIIYHOTO BMKOPUCTAHHS Hapasi He 3amycTwin. BHHSATOK CTaHOBUTP JIMIIE OCTpIB
Mapnarackap [10].

95



ISSN 1999-9941, “IHOOPMAL[IIHI TEXHOJIOI'Li TA KOMIT'FOTEPHA IHXXEHEPIS”, 2023, Ne3

Ha puc. 1 HaBenena kapta HokputTa 5SG 110 BCbOMY CBITY.

Pucynok 1 — Kapra nokpurts 5G 110 BChbOMY CBITY
xepeno: po3poOieHO aBTOpaMu 3a JaHUMH [ 8].

3a nmporro3amu. Ha KiHens 2026 poky y cBiti Oyne 4,1 Minbsipaa aboHeHTIB MoOLTEHOTO 3B 513Ky 5G. Le
ekBiBaneHTHO 37,1% Big 3aradbHOl  KINBKOCTI rIoOambHUX MOOLIBHHX —migmucok. Ha  AsziaTcbko-
TuxookeaHChKHUIl PerioH MpHIagaTHMe HaiOUIbIIA YacTKa CBITOBMX MOOUIBHMX 3’€qHanb SG — 64% Ha KiHelpb
2026 poky, 3a Heto nyTh €Bporna, [liBHiuna Amepuka, Appuka, binspknit Cxin i Jlatuaceka Amepuka [10].

dakropu nporpecy mepexi 5G:

—  TeXHIYHWU (CTAaHIAPTH, JOCTYIHICTb, JOMOMDbKHA iHPpaCTpyKTypa):

—  eKOHOMIYHHH (PEryiIoBaHHs PUHKY, Oi3HEC-CepEOBUILE, CIIOKUBYA TOTOBHICTB):

VY TexXHIYHOMY aCIEKTi 3MiHU OyIyTh CTOCYBATHUCS:

—  BHUKODUCTAaHHS HOBHUX XBWIb (HH3bKOuUacTOTHHH 5G mpamroe y miamaszoni 600-850 MIp (700
MTI'n); cepeanbouacToTHuit 5G mpamroe B miamaszoni 2.5-3.7 I'Tu (3,4-3,8 I'T1r); BUCOKOYACTOTHHIA Aiana3oH,
SIKUI HalyacTillle acoiroeTbes i3 5G, oxormtoe yactoth Bix 25 1o 39 I'T' (26 I'T);

—  30utpmeHHA iHGpPAcTpyKTypu (OUIBIIOI KITBKOCTI CTaHIM, ONTOBOJOKOHHI MaricTpaii [yis
nepeAadi, MIKIIOYEHHS 10 eIeKTpOMepeki). 3apa3 BiIoMo, MmO pajaiyc MOKPHUTTA Bim omHoi 5G craHmii
cTaHOBUTH Om3bko 500 M i 11e Oe3 mepemkon. B Toif wac six 4G npomnonye paniyc mokputts Big 50 kM i g0 150
KM B 3QJIXKHOCTI BiJI MicIIeBOCTi 1 mepemkoa. To0To, 3aMicTh 0HO1 4G CcTaHIT HEOOXiTHO BCTAHOBUTH OLTBIIE
10 -tit 5G craHIiii.

— B OAHi# penniTiii MOXe MOMIiCTUTHCS Habarato Ginblire anteH (Macusu MIMO);

—  ¢opMmyBaHHS TNpOMeHIO (HallepEeKTHUBHIIIMHA MapUIpyT JOCTaBKH JIaHUX KOHKPETHOMY
KOPHCTYBauy);

—  TOBHMH JyIuieKc (KpeMHI€BI TPaH3HCTOPH, SIKI JIIOTH SIK BUCOKOLIBHIKICHI NepemMuKadi, moo
3YIMUHUTH 3BOPOTHUN KPEH IMX XBHJIb, JO3BOJSAIOYM 1M IEpelaBaTH Ta MPUAMATH CHTHAJIX HA OMHINA 4acTOTI
OJIHOYACHO).

[Ilono eKoHOMIYHOTrO BIUIMBY TNpOCyBaHHs Mepexi 5G, crocyeTbcss NOTEHLIady MiJBUIEHHS
e(eKTHBHOCTI Ta MPOAYKTUBHOCTI, 32 PaXyHOK HYOTO IiJBHIIMUTHCS BIUIMB Ha Taki (akTOpH, SK HAIiHHICTS,
MIBUAKICTB, HU3bKY 3aTPHMKY, EKOHOMIIO €Heprii Ta 30UIbIIeHHs 00 €MiB IiIKIIOUSHD SIK BCEPEMHI CHCTEMH,
Tax i 30BHI. Pe3ynbTaTom Oyze MMPOKOCMYToBHI JOCTYII e HE MPOCTO HAIIBHIKUH, ane Bcroaucymui. [Ipu
Bukopuctai 5G B moemnanni 3 LI, posmmpenoro peanpHicTio (XR), nmepudepiiHuMH OOYHCICHHSIMH Ta
Inrepuerom peueii (IoT) HamacTh OLTBII MOXKIIMBOCTI JUII EKOHOMIKH Ta JFOJICH.

EBomontist po3Butky texnoxorii 5G 3a mepion 2019-2023 poku ta nepcrextiBH 10 2025 poky (amB.
puc. 2).

Mu npoaHanizyBajii BHINAJKK BUKOpHCTaHHS 5G, K HOBI, Tak 1 BiIOMI, y II’SITH CEKTOpax: OXOpOHa
3I0pOB’sl, pO3yMHI KOMYHaJIbHI MMOCIIYTH, CIIOXHUBAaYi Ta MeJlia, TPOMHUCIOBE BUPOOHUITBO Ta (DiIHAHCH MOCITYTH
— 1 BUSIBUB, 10 B CYKyMHOCTI npuiiusaTrs 5G momacts 1,3 tpuibiiona qonapis CIIIA no csitoBoro BBIT qo 2030
poky [4]. Cepen sikux:

—  oxopona 310poB’st 530 mMup.;

—  enepretuka 330 mMapm;

- CIIOKMBaYi Ta MeJia-10AaTKu 254 MapI.;

—  mpomucioBe BUpoOHuITBo 134 mipr.;
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—  mporpamu GpiHAaHCOBHX MOCIYT 85 MIIpA.
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Pucynok 2 — EBodrorist po3BUTKY TexHOIOTIT 5G
JIxepeno: po3po0IIeHO aBTOpaMu 3a JTaHUMHU [4]

i mudpu KimbKICHO BHUPaXKArOTh BIUIHB, aje, MaOyTh, BaXJIMBIIlE HANIe IOCIIHKCHHS BHCHOBKH
BizgoOpaxaroTh HiHHICTh 5G.

[Ipotsirom nepimx pokiB BHeCOK 5SG B €eKOHOMIYHE 3pOCTaHHS OyJie CIIPaBeIIMBO CKPOMHUM, OCKIJIBKH
TEJIEKOMYHIKalliiiHI KOMITaHii 30cepe/keHi Ha OYAIBHUITBI Ta PO3rOpTaHHI iHPPACTPYKTYpH. AJle, TOYHHAIOYH 3
2025 poKy, BpaxOBYIOYHM 3pOCTaroyi IHBECTHLIl NPUHECYTh CTUMYIIIOIOYWI BIUIMB Ha CBITOBY EKOHOMIKY,
OCKIJIbKY TPOTpaMu 3 miaATPUMKOI 5SG cTaroTh 01Tkl outupeHi (AuB. puc. 3).

Pucynok 3 — I[Iporno3zoBanuii BHecok 5G y cBitouii BBIT 1o 2030 poky
JI>xepeno: po3po0IIeHO aBTOpaMH 3a TaHUMHU [4]

Ha perionanpHOMY piBHI HaiOiIbLIMH BiicOTOK 3poctanns BBII Bix npocyBanHs Mepexi SG BiJTHOCHUTD
no IiBHIuHOT AMepuKH, NOTIM inyTh A3is Ta Okeanis, a motiMm €Bpona bimsekuii Cxin i Appuka (EMEA). B
abcomroTHUX Aosiapax, [liBHIiYHa AMepHKa Tako 3aiiMe HaiiBuile Micie, a Takoxk A3is. I[IporHosyerbes, 110
Okxeanis Bunepenuth EMEA uepes ii Oinbliry 3araabHy eKOHOMIKY. MacmiTad Hal[ioHaJIbHO! eKOHOMIKH BILUTHHE
Ha Horo abcomoTHUHA BIUMB Ha Tio6ansHmid BBITL: 2% 3pocTtanns exonomiku CIIA npubims3HO B mIicTh pasis
Oinbmie B jomapoBoMy ekBiBasieHTI 1,3% posmmpennst B SInonii ekonomika. Cepell IpoaHaii30BaHMX KpaiH
(muB. puc. 4), Ti, 110 MAIOTh MOTYKHI Cy4acHI CEKTOPY IPOMHUCIIOBOTO BUPOOHHIITBA MOKYTh OTpUMATH Oinblie
BUT'OJTH, HIXK Ti, IKi HOKJIaJal0ThCS Ha CepH MOCITyT HANPUKIIaa, OaHKIBCbKa CIIpaBa.

Kpim Toro, mepexi 5G 103BOJSIOTE BUKOPUCTOBYBATH JUCTAHILIITHO TEXHOJIOTIT y KpUTHYHHX 32 4aCOM
noxarkax. TexHounorist 5G BIuMHe Ha Taki rajysi, 1 e JIMIIe MaIUi epetik:

—  MEIUIUHA;

—  OCBiTa;

—  TOpTiBIf;

—  TPaHCHOPT;

—  OyZniBHHITBO;

—  CLIBCBHKOTOCTIOAAPCHKA TisUTbHICTD;

—  KpuTH4HA iHQpacCTpyKTypa;

—  nmoOyBaHHS KOpHCHUX KomanuH [10].
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Pucynok 4 — [Iporao3oBaHmii eKOHOMIYHHM BILTHB TexHONOTIi 5G 3a kpainamu 1o 2030 poky
JIxepeno: po3po0IIeHO aBTOpaMu 3a JTaHUMHU [4]
Sk BUKOpHCTaHHS TeXHOJIOTIi 5G 3MIHUTD XKUTTA HABKOJIO HAaC HABEACHO Ha pucC. 5.
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PucyHoxk 5 — Bukopucrantst npucTpoiB Ta 3’eiHaHb 5G HaBKOJIO HAC
JIxepeno: po3pobiieHo aBTopamu 3a ganumu [10].

Ko)kHe HOBe MOKONIHHS CTUTBHHKOBOTO 3B’S3Ky 3HAYHO 301NBIIyE MIBHAKICTH Hepenadi maHuX. Tak
BIIPOBQ/KYIOTHCSI Cy4acHI HOBI MOJIIMBOCTI OOCIyroBYBaHHS Ta HOBi (popmaTu cepicy. JIromu oTpUMYIOTH
HOBI 3aXOIUICHHS @ HOBI aCIleKTH Yy SIKOCT1 XKHTTSL.

[Tmanyerscs, mo mo 2035 poky iHdpactpykrypa 5G-mepexx Hamactb 22 MIIH. poOOYMX MicIb Ha
TUTaHeTi, a i BHECOK y BcecBiTHIM po3BUTOK 3a mepion 3 2020 mo 2035 pik Oyne mMopiBHAHHWN 3 HHUHIIIHIM
poamipom ekonomiku [Hmil, sikuit nopisaioe $2,4 tpnu. 3 po3ButkoM 5G 3HAYHO 3pOCTYTH PUOYTKU [HTEpHETY
peueii (IoT). Y 2023 poui BoHH MOXYTb H0csArTH no3Hauku $1,7 TpiH.

BignoginHo 1o “npasmia 10 pokiB” Ha nosiBy Mepexx 6G ciin ouikyBatu 10 2030 poky [6].

[Mepen6avaiocs, 1o moyatok posropranus 5SG y Hamniii kpaini BinOyzaerbes y 2022 poii, ajie 3aBajjuia
pocCifiChKO-yKpaiHChKa BiliHA. Y Ieif Jac 3MIHIWINCS NPIOPUTETH, 1 Ha NEepeAHil IIaH BUHIIUIA CIPaBH 3aXUCTY
Jiep’kaBh Ta e(peKTHBHE BUKOPHUCTAHHS PECYPCIB. AJie TOJIOBHE, 10 € 3alUT HAa BUKOPUCTaHHA 5G 1 BIEBHEHICTh
y Tomy, mo e BinOyaerscs. OdimiiiHnx 3asB moA0 HpOro He OynoO, ajge ONTHMICTHYHI HPOTHO3M MIONO
PO3rOpTaHHs MEpeXi I'SITOro MOKOJIHHS CTOCYIOoThcs nepinoi nonoBuHu 2024 poky. Tum yacom, TOJIOBHOIO
MEpEKero ISl YKpaTHIIB Ha HAWOIMKYi pOKH 3NTMIIUTECS 4G.

Ho xinms 2024 poky nepkaBa IulaHye, o 95% HaceneHHs, TpPOMAaJChKUX O0'€KTIB 1 OCHOBHUX
ABTOJIOPIT MATUMYTh IIOKPUTTS IIBUAKICHUM 4G.

BpaxoByloun Hacamnepe]], eKOHOMIUHY cepy 3acrocyBaHHS 5G 3ammycTsTh U BEIUKUX IAIIPUEMCTB
Ta ans cdep 6izHecy. OcobmuBo nudpoBizailis OyJe BaKIUBOIO MICHs MEPEMOTH, OCKUIBKH 3MOKE TIOJETITUTH
Ta TPUCKOPUTH [EsKi MpoIecH y poOOTi Ta BiAHOBIEHHI KpUTHYHOI 1H(PACTPYKTypH, a TaKOX B IHIINX
BXJIMBUX Tally3sX ekoHoMiku [10].

[licns 1mporo Mepexy M'STOTO TOKOJIHHS 3MOXYTh BHKOPHCTOBYBAaTH 3BHYAiHI KOPHCTYBadi.
OuikyeTbed, mo cnovyatky 5G 3amycTsaTh y Benmkux mictax — Kuei, Xapkosi, [uinpi, Ogeci, JIbBoBi. 3a
KpaIioro po3BUTKY CUTYyaIlii, Juiie depe3 5-6 pokiB Mepexka SG cTaHe nepeBakarodor B Ykpaini [10].
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Tabiuus 1 - Sk 5G 3MiHUTE Halle KUATTSI

Koo BUKOpHCTaHHS Hacainku
biznec CTBOpEHHS HOBHMX POOOYMX MICIlb, POCTY IiJIPHEMHUITBA Ta MOKPAIICHHS
e()EeKTUBHOCTI B PI3HUX rajly3sx
ABTOMOOLIT VY 6e3miJ0THUX (aBTOHOMHHX) aBTOMOOUISIX 3MEHIICHHS 3aTPUMKH CHTHAJLY

Ha BENUKIN MBUAKOCTI, aBTOMOOLI 3MOXYTh MiATPUMYBAaTH KOHTAKT OAWH 3
OJTHIM Ta 3 TOPOXHIMH CITy’KOaMH

IIpomucnoBicTs BinmirpaBat KIIIOYOBY pOJb B IEPEOCMHCICHHI Ta TpaHcQopmamii
BHPOOHHMIITBA Yepe3 BBeIEHHs KOHIeNii [aaycrpii 4.0, 1e MammHN MOXYTh
e(EKTHBHO CIIiBIIPALIOBATH, ONITUMI3YIOUN BUPOOHNYI IIPOLIECH

CinbcbKe TOCIOIapCcTBO BuxopucTaHHS OATYHWKIB A7 MOHITOPHWHTY BOJOTOCTi, TeMIIEpaTypu Ta
IHIINX TapaMeTpiB Ha IIOJIi, BUCOKOTOYHHU 30ip Ta 0OpOOKYy maHWX I
Kpamioro ymnpaBliHHS pecypcaMH, TakMMHU SIK TPYHT, Bozaa, aoOpuBa Ta
MECTUIMAN; peali3yBaTh aBTOMATH30BaHI TpakTopu Ta oOJaJHAHHS;
e()eKTUBHO MOHITOPUTH IPOLIECH 30MpaHHs BPOXKAIO Ta ONTUMI3YBaTH iX JJIs
JOCSITHEHHSI  MaKCHMMaJIbHOT ~ NPOAYKTHBHOCTI;  BIPOBA/DKCHHS  CHCTEM
BIJICTe)KEHHSI Ta YIpPaBIiHHSA Xyn0000; BHUKOPHCTOBYBATH JPOHH JUIs
MOHITOPUHTY BEJIMKHX o0OJacTeil 3eMili, BHM3HAYCHHS CTaHy IIOCIBIB,
pO3mi3HaBaHHA IIKITHHUKIB Ta IUIaHYBaHHS ONTHMAaJIBHIX
CLIBCBKOTOCTIONNAPCHKUX i, BCTAHOBIIOBATH C(PEKTHBHUN OOMIH INaHUMH
B3JIOBK BCHOTO JIAHIIOTA IOCTA4YaHHs — BiJ )epMepa JI0 CHOKHBaYa

OcgiTta [HTepakTHBHE HaBUAHHS, JOCTYI A0 iHPOpMAIIii B peaTbHOMY Yaci, BixganeHe
HAaBYaHHS, KOJICKTUBHA pOo0OOTa Ta CHIBIpals, iHTEPaKTHBHI IOJATKH Ta
CEepBICH, CTBOPCHHS IHTEPAaKTHBHHMX HAaBYAJbHHX CepeloBUII 4Yepe3 VR-
TPaHCILALIIO 3 MOTJISIAY BUKJIAada

Tenemeauumaa 3a0e3meunTH BUCOKOSKICHI BigmaneHi KOHCYJNBTAllii MDK JKapsAMH Ta
ManieHTaMM, MOXKJIMBOCTI JUIs MPOBEJCHHS ONepauiil B TPYAHOIOCTYITHUX
MicCIsIX a00 B 00CcTaBMHAX, KOJU (haxXiBellb HE MOXKE (PI3UUHO 3HAXOIUTHCS Ha
Micli TOJiH, peayi3yBaTH CHUCTEMH MOHITOPUHTY 37I0POB'SL B PEXHMI
peajbHOrO 4acy, sIKi aBTOMaTH4HO MepeNaloTh JaHl JIKapsM, MOJIETIIUTH
OesrieuHnii OOMIH MEIMYHMMHU JaHUMH MDK JIIKapHSAMH, KIiHIKAMH Ta
IHIIMMH ~ MEAWYHMMH  3aKJIaJaMH, BHKOPHCTaHHSA  TEJeMEANINHCHKIX
JOATKIiB Ta NPHUCTPOIB, BHUKOPHCTAHHS IUTYYHOIO IHTEJEKTY JUIS aHali3y
MEIUYHUX 300pa)KeHb, MIarHOCTHMKM Ta I{HIIMX 3aBJaHb, LI0 BHMAararThb
BEJIMKOT 00YHCITIOBAJIbHOI TIOTYXKHOCTI

CrinkyBaHHS PozmmpenHss ayauropii Ta MOXKJIMBOCTEH CIINIKYBaHHA Ha BiJICTaHi Tak, sK
3HAXOIYNCH OIUH 011 OHOTO
Possarn IIBuaxa Ge3mpoBigHa mepenava BineodaHuX y HaaBucokii skocti (4K, 8K),

TpaHciALisa 3axoxiB 3 epekrom VR. [lyxke cTpiMKo 3pocTae HMOMYJSAPHICTH
BIZICO Ta MY3HKH

Komm'rorepHi irpu BararokopucryBalpki irpu 6e3 3aTpUMKH CUTHAITY Ta PO3LIMPEHHS ayAUTOpii
YYaCHUKIB, PO3BUTOK XMapHHX T'€HMIHrOBHX IUIAT(GOpPM, CTBOPEHHS OiNIbII
IMMEpPCUBHHX ITpPOBUX BpakeHb uepe3 AR Ta VR, oHnaiiH-re#iMiHT Ta MacoBi
MepeKeBi OMTBH, JIe BEJIUKA KIIbKICTh TPABIIIB.

O6opona EdextuBni naii HaBiTH y BigJaleHUX 1 CKJIaJHUX YMOBax; CTBOPEHHS
peaTicTHIHUX CIIeHapiiB HABYAHHS Ta MOJECIIOBAHHSI, HAAl0YH BiICHKOBOMY
TIepCOHATY OUIBII peaicTHYHUH Ta e()EKTHUBHHI JOCB1I HABYaHHS

Jlxepeno: po3pobiieHO aBTOpaMu 3a JaHuMH [ 1, 6].

[TporHo3u posropranus 5G B VYkpaiHi Ta 4YacTKM HaceleHHS, SKE 3aIMIIAETHCS HEMiAKIIOUYECHUM
0a3yroTbCsl Ha aHAI31 MepemKo Ta 06ap’epiB, sIKi 30CEPEIKYETHCSI HA YOTHPHOX OCHOBHUX OOMEXKEHHSX JUIS
BIIPOB/KCHHS Mepexi 5G, a caMe HassBHICTh, JOCTYITHICTD, aKTYaIBHICTh i TOTOBHICTB!

1. HasBHicTb: NPOTrHO3yBaHHS IPOMIXKHOT'O CTUILHHUKOBOTO TMOKPUTTS 110 2030poKy.

2. JIOoCTYNHICTB: pO3IOJIUI JOXO/iB HAaceJIEeHHs], 1liHa Hali/IeMIeBIIOro cMapToHa 1 MicSYHY BapTiCTh
HalJIeNIeBIINX NepeIuiaT MOOUIBHOTO TIepejaBaHHs JaHHX.

3. AKTyalbHICTb: YUCIIO TJISJa4iB OHJIaHH-Bi/Ie0 Ta KOPUCTYBAUIB COLIAILHUX MEPEX y KpaiHi.

4. TotoBHiCTh: I poOBa TPaMOTHICTH HaceIeHHS [§].

{06 00’eqHaTH pe3yabTaTH, CIiJ B3ATH NPTy OOMEXYBaIbHY YMOBY — HasBHICTD TOKPUTTSL.
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3BaXkalouM Ha BaroMi MO3WTHBHI Haciiaku nudposizauii B YkpaiHi, 3HauHy (hiHAHCOBY 1 TEXHOJOTIUHY
MiATPUMKH KpaiH-TIapTHEpIiB Ta il ypsiiy Haja CTapToM po3ropTaHHs Mepexi 5G mocriiiHo mpautorots. Lle
BU3HAYAIOTH BiATIOBITHI KPOKH:

— ¥V 2017 poui BuiimmoB Yka3 Ilpesmmentra Ykpainu mpo BupoBamkeHHS 5G Ha Tepuropii Hamioi
KpaiHu.

— ¥V 2019 poui 3yctpiu [Ipesunenrta Yipainu Bomogumupa 3eJI€HCEKOTO 3 TOJOBHUMH iHBECTOPAMH
PO3BHUTKY TEJICKOMYHIKalliHHIX TEXHOJIOTiH Ta TOTOBHICTh YKpaiHH A0 CIIiBIIpaLli.

— ¥V 2021 poui Buitmna IlocranoBa Kabimery MinicTpiB VipaiHH NIpo IMOYATOK TECTYBAHHS
MoOiTbHOT Mepexi SG B Ykpaini. Y npoMy polii BigOyocs myOiidHe TeCTyBaHHS 0€3JpOTOBOTrO 3B'SA3KY I'ATOTO
mokosinus. [10].

— 27 mororo 2023 poxy CIIA Tta VYkpaiHa mignucaid MEMOpPaHIYM NpPO B3aEMOPO3YMIHHS Ta
CHIBIIPALIIO B Tajly3i TEJIEKOMYHIKaIliif Ta BIPOBaKeHHs! MOOLIEHOTO 3B 513Ky 5G.

— 28 mororo 2023 poky BepxoBuuii Cyn Ykpainu BigmouB TOB “YkpaiHChKi HOBITHI TEXHOJIOTIT”
(xommmHi omepatop Freshtel) y mpomomskeHHi TepmiHy nii ineH3ii Ha KOPHUCTYBaHHS paJiodacTOTAMH y
miamazoHi 3400-3600 MI'm. PimenHs aprymMeHTyBamu THM, IO “YKpaiHCBKI HOBITHI TexXHoJoOrii” He
BUKOPHCTOBYBAJIM BHJIUICHI YacTOTH 3a IPU3HAYCHHSAM, HE Yy IOBHOMY O00Cs31 IUIATHIM 32 KOPHUCTYBaHHS
pamiouyacTOTHHM PEeCypcoM 1 NPHUIHHWINA TOAaBaTH 3BIiTHICTh. Lle pimeHHS (akTHYHO BIAKPWIO OBEpi IS
BIPOBaKeHHS 5G MPOBITHIMH OTIEPaTOPaMHU MOOUIBHOTO 3B'A3KY.

SKi Kpoku MOTPiOHO 3podUTH [T BIipoBaKeHHA 5SG B YKpaiHi:

1. BcraHoBuTH craHmaptH (CYKyNHICTh IapameTpiB paJiOXBWib, TEXHOJIOTIsl Teperadi Ta
MIPOTOKOJIN);

2. Buginutu yacrotu (3amisHHs yacToTh Aianazony 30-300 I'Ti).

Oneparopu (Vodafone Ykpaina, Kuiscrap, Lifecell) takox Haromocunu, 1mo po3010KyBaHHs 4acTOT y
miamazoni 3400-3600 MI'1p 3arajioM € TMO3UTHBHHM KPOKOM YpSIy 1 3 TEXHIYHOTO Ta IOPHUIHMYHOTO MHOTIISALY
niiicHo HaOmmkae BrpoBapkeHds 5SG B Ykpaiui [7].

3. Ownoutu iHppactpykrypy (5G He 3aminute 4G, a npauoBaTHME NapajeibHO 3 ICHYIOHYOIO
1HGPACTPYKTYPOIO; IPUCTPOT IEPEMUKATUMYTHCS MK MEPEKAMU).

B 1ieii yac nepiroueprosuii Gokyc KoMmaHii — 3a0e3neueHHs 0e3mepebiiiHOro 3B'I3Ky Ta nepenaBaHHs
MaHUX U1 a0OHEHTIB HAa OCHOBI HAsSBHUX TEXHOJIOTiH, MATPUMAaHHS MeEpeXi B YMOBaxX BiIKIFOUCHHS
€JIEKTPOEHEPTii Ta BIIHOBICHHS MOIIKOKEHOI iH(pacTpykTypH. BomHouac oneparopu mposoBXKyOTh TOTYyBaTH
TEXHOJIOTIYHY OCHOBY JJIsl Mai{OyTHHOTO BIPOBAXKEHHS HACTYITHUX TEXHOJOTIYHNX CTAHAAPTIB, 30Kkpema 5G.

OpienTanis Ha Texaonoriudi kommnanii Huawei, Ericsson Ta NokKia, siki iHBECTYIOTh KOIITH Ta OOPIOTHCSI
3a puHOK Ykpainu. HeoOXigHo BpaxoByBaty, mo kommnanis Huawei 3Haxoauthbes min cankmismu y CIIA ta €C,
SIKi T1J103PIOIOTHCS B HASIBHOCTI MPUXOBAHUX TPOrpaM B TEIEKOMYHIKaI[IiHHOMY 00Jia/IHaHHI 1IbOTO BUPOOHHUKA.

JlMBJISYKMCh Ha Lie, CKOpillle 3a BCE KJIFOYOBI POJIi Y PO3BUTKY PUHKY B YKpaiHi 3irpatoTh BUPOOHUKH
TeNeKOMYyHiKaliliHoro ycraTtkyBanHs Ericsson i Nokia [7].

4. 30inbLICHHS KUIbKICTI TpuiaaiB 3 miaTpuMkor0 5G (abOHEHTChKI NPUCTPOI TMOBHMHHI CTaTH
PO3YMHIIINMH Ta MOTYKHIilAMH, 3amiHa SIM-kapt 3 mosBoro 5G).

Cranmapt MOOUTBHOTO 3B'SI3Ky M'SITOr0 TMOKOJIHHS NEpeayciM NpHHEeCe KOPUCTh Oi3Hecy. Jis
3BHYAHUX a0OHEHTIB IBUIKOCTI Ta MPOIYCKHOT CIPOMOKHOCTI 4G BUCTaYae 3 roJ0BOIO, HABITh SAKIIO HACTHCS
npo meperiyg Bimeo y hopmati 4K. A ot 5G HeoOXimHUHN I PI3HUX TaTy3el MPOMHUCIOBOCTI [7].

Yactka xopuctyBauiB 4G nmo 2024 poky B VYkpaini craHoButume 50%, 3G — 42%, mi mani Oyino
npe3eHToBaHo 3 nocmnanHsiMu Ha GSMA. [IporukHeHHsT cMapTdoHiB 3 miarpumkoro 5G y mepexi Lifecell noci
mernnre 10% Bij 3aranbHOi KUTBKOCTI, IO 3aMayio JUIS IIMPOKOTO PO3TOPTaHHSA HOBOI TexHosoril. s
MOPIBHSAHHSA, KUIBKICTB criokuBadiB 5SG y CILIA cranoButnme 63%, y 3axigniit €spori 40%.

Bapricte nosBu 3B'13ky 5G B YkpaiHi 3anexaTuMe BiJ TEpMiHIB ii BIPOBaDKEHHS, BiJ TOr0, KOJIH
3'SIBUTBCS YAaCTOTHUH pecypc, fK caMe BiH BHKOPHUCTOBYBaTUMEThCA. Lli UMHHHKM BIIMBATUMYTH OOCST
iHBecTHLIH. SIKIO omepaTopn MOOLTEHOTO 3B’ SI3KY, AKi 3apa3 iHBecTyI0Th B Mepexi LTE, 3akmaayTh TeXHIYHHIHA
6a3uc A MOJANBIIOT0 BIPOBaKEeHHS SG, TO MOAANbII iHBECTHUIIIT Oy IyTh MEHIITUMH.

BaxmmBo, sKy Oi3HeC-MOZENs BHUKOPHUCTOBYBaTHME omeparop. Um craHe BiH HYHCTO CepBic-
poBaiiepoM abo orepaTopoM, SIKUi po3poOIIsITUME TPOTPaMHU, CEPBICH 1 TpoJaBaTHMeE IIi TOCIyTH [6].

3aranoMm, HE3Ba)KalOUW Ha TNPUUHATTA Ha JEPXKABHOMY piBHI HOPMAaTHBHO NPaBOBHUX aKTIB,
CIPSIMOBaHNX Ha BUKOPHCTAHHS pajioyacToT ¥ yIpoBaPKeHHsS MOOUTHHOTO 3B'13Ky 5G, My Hapasi nepeGyBaeMo
cepell ayTcaii/iepiB 3a BIIPOBaDKEHHAM 5G yHACHiJIOK NMPUYMH TEXHIYHOTO, IHCTUTYLIHHOTO Ta €KOHOMIYHOTO
Xapakrepy. 3 METOI0 pe3yJbTaTHBHOTO BIIPOBA/UKEHHS MOOIUIBHOTO 3B'SI3KY M'SITOTO MOKOJIHHS JiepKaBa Mae
3a0e3NeunT 3JIHCHEHHS HAayKOBO OOIPDYHTOBAaHMX pO3PaxyHKIB Ta EKCHEPTHUX OILHOK BapTOCTi
pamiogacToTHOro pecypcy S5G-3B'SI3Ky, YNOCKOHAJIEHHS HOPMAaTHBHO-TIPaBOBOi  0a3W, JIIEH3YBaHHS
BUKOPHUCTAHHS Pa/lioyacToT, MPOBEISHHS TOPTiB Ta BUaYi JileH31l HA Ooro BUKOpUCTaHHA. [IpiopureT y oMy
— 11e 3a0e3MedeHHs 3aX0/1iB HAIIICHNX Ha MiATPUMKY BIpoBakeHHS 5SG B YKpaiHi, BAKOPUCTOBYIOUHN HOIMUT Ha
MIPOJIYKIIiIO Ta 3aIliKkaBieHicTh Oi3Hecy [14].
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Bukopucranns 5G B 00opoHHIH cdepi MoKe MaTH YMCIICHHI IepeBaru sl BINCHKOBHX, IO MOXeE
MOKPAIIUTH e()EeKTUBHICTh Ta MOXKJIMBOCTI BICHKOBHUX Ormiepaltiii. /[0 HalO1IbII BATOMUX Ma€EMO BiJTHECTH:

—  BEJHKY IPOIYCKHY 3[aTHICTh Ta MBUAKICTH Tepenadi JaHuX, [0 OCOOIMBO BaXKIUBO JJIS OOMiHY
BEIMKUMH obOcaramu iHQopmalii, Takoi SK BENWKI Bifeo- Ta aydiONMOTOKH, T€OTPOCTOPOBI JaHi, Ta BEIHKi
(hatinm;

—  MOJIMBICTB HiATPUMKH BEJIHUKOI KITBKOCTI OHOYACHO MiAKIIOYEHUX MPUCTPOIB, IO BAXKIIMBO IS
PO3BHUTKY BETMKUX Mepek BiChKOBOTO obnagHanHs, [oT-ipucTpoiB, APOHIB Ta iHIINX CUCTEM;

— prpoBamkeHHs AR T1a VR 1ms cumynamiid, HaBYaHHSA, PO3BINKM Ta IHIINX BIHCHKOBHX
3aCTOCYHKIB;

—  KepyBaHHS Ta KOoOpAWHAIiSA Oe3minoTHHX TpaHcmopTHi 3acobm (BIUJIA, pobotm) y pexumi
peaLHOTO Yacy, o MoXe OyTH BaXJIMBO I PO3BIIKH, PATYBAJbHUX OIlEpaliil Ta HOCTaBOK;

—  3pocraroumii (pokyc Ha KiOepOesmeri B 3B'SI3Ky 3 BCIMKAM OOCATOM JaHUX Ta KUIbKICTHO
MIKIIOYEHUX TPUCTPOIB, YOCKOHAICHHS KiOEP3aXHUCTy BIHCHKOBUX CHCTEM;

—  3a0e3neyeHHs THYYKOCTI YIPaBIIiHHS MEPEXEI0 Ta IIBHJKOTO pearyBaHHs Ha 3MiHH B 0OCTaHOBIII
Ta BUMOTHY BIHCHKOBHX OICpAIliif.

MoKJIMBI HanpsIMU BUKOPUCTAaHHs TexHOIOTii SG B 000poHHii cdepi Ykpainu, 1ie Hacamrepen;

1. TlokparmieHHs BifiCBKOBOTO CIIOCTEPESIKCHHS Ta 300py po3BigmaHux (meperady BijgeomarepiaitiB 3
JIPOHIB Ta IHIIMX HNPUCTPOIB CHOCTEPEKEHHs, BIIICHKOBOCIYKOOBIII MOXKYTh MIBHIKO Ta OE3NEYHO OTPUMYBATH
noctyn o nanux) [11].

2. BilicpkoBHii 3B’30K, KOMaHAYBaHHS Ta YHPaBIiHHA (3a0e3ledyBaTH MIBUAMNN 1 Oe3nmeuHimmi
3B’S30K, OUTBII epeKTHBHE KOMAaHAYBaHHS Ta KOHTPoIs) [11].

3. Iepearu Oesmexkun 5G it 0OOPOHHOI MPOMHUCIOBOCTI (HOKpameHW KOHTPOJIb 1 MOKpaIlieHa
MIBUJIKICTh, TPOITyCKHA 3AaTHICTh 1 HaAidHICTh Mepexxk 5G HOMOMOXXYTh OOOPOHHHM OpTraHi3amisM 3aXUCTHTH
CBO{ JJaHi Ta MEpeXki BiI MOTEHIIHNX 3arpo3) [13].

4. 3MiHHTH BIACHKOBY JIOTICTHKY Ta YIPaBIiHHS JAHIIOTOM IIOCTaBOK (MOHITOPHHTY PECypCiB Y
PEXUMI pearbHOTO 4acy, MO3BOJSIOYM BiHICHKOBHM IIBHAKO OIIHIOBATH DPIiBEHb IIOCTAYaHHS Ta BiAIMOBIIHO
posroptaru pecypen) [9].

5. BuKopuCTaHHS U1 aBTOHOMHHUX CHCTEM 30poi B 000pOHHIN MTPOMHCIOBOCTI (BUKOpUCTaHHS 5G y
po3po0I1i aBTOHOMHHX cucTeM 30poi) [13].

3BicHO, npu BhpoBa/pkeHHI SG B 000poHHIN cdepi HEoOXiqHO BpaxOByBaTH NMUTAaHHs KiOepOesmekwu,
CTaHIapTHU3AIli] Ta YIPaBIiHHS CYMICHICTIO /TSl 3a0€3MeYCHHS HAWBUIIIOTO PIBHS €PEKTHBHOCTI Ta OC3IECKH.

OIiHIOI0YH, MOXKJIMBOCTI BUKOPUCTAaHHS S5G B 000pOHHIH cdepi, Cimi 3a3HAYUTH, 110 [1€ BUMOTA Yacy
3a CTpaTeriyHUMH IepeBaramMu, SKi 3MOXYThb JONOMOITH IOKpAIIUTH (YHKUIOHAJIbHICTh Ta €()EeKTHUBHICTH
00opoHHuX cui. [TiBHIIEHHS MIBUAKOCTI, MPOMYCKHOI MOXJIMBOCTI, 00’€My mepenadi AaHUX, MiAKIIOYEHHS
BEJIMKOI KUTBKOCTI TPUCTPOi (MaTYMKIB) Ta IX KOOPIMHAIIO, BHKOPHUCTAHHS IHTENCKTYaJIbHHX CHCTEM Ta
IITYYHOTO IHTEJIEKTY, KepyBaHHS Ta KOOPJAMHALIT aBTOHOMHHX TPAHCIIOPTHUX 3aC00iB Ta e()eKTHBHE BUSBICHHS
Ta BiIBepTaTH KibepaTak Ha CHCTEMH OOOPOHH.

i ¢yskmii poOisate TexHONOTIFO 5G BaXIMBAM EIEMEHTOM [UIS MOJEpHI3alii Ta MOKpalICHHS
o0oporHUX cucteM. OTHAK, CIiJl BPaXOBYBAaTH Ta e€(DEKTUBHO BHPINTYBATH NMHUTAaHHA KiOepOEe3MmeKu, OCKUIEKH 3
BUKOPUCTAHHSIM HOBUX TEXHOJIOT1H 30UIBIIYETHCS 1 IMOBIPHICTH KibepaTax.

BucHoBok

OaHuM 3 DKEpelT TPYAHOIIB Y KOMYHIKAIll 3 TOTCHIIIHHUME CHoXuBayamMu 5SG-MOCTIYT € PO3PUB MiXK
X OYiKyBaHHSIMH Ta JIOCTYITHHMH MOXJIMBOCTSIMH. AJle IIPOCYBaHH:I, OL[IHKA IepeBar Ta J0csrHeHb Mepexi 5G
MOKAa3y€e MEPCIEeKTHBH Y TMOAAIBIIOMY PO3BUTKY Ili€l cepu Ta 3HAYHOTO 3POCTAHHS CETMEHTIB €KOHOMIKH
JIep)KaBH, HACEJICHHS sIKEe BiJUyBae HEOOX1IHICTh MPOHKUKHEHHS 5G MPHUCTPOIB y OOYT Ta HEWMOBIPHUIT porpec
HOT0o BUKOpPHCTaHHSI.

BaxnuBumu odvikyBaHHSAMH JUIs YKpaiHM OyAyTh €KOHOMIYHE 3pOCTaHHS, IHHOBAaIil B HAYKOBHX
JMOCITIKeHHsX, miarpumka Iamyctpii 4.0, pospurok Smart Cities, IBHIKICHHA Ta CTaOiMIbHHUN I1HTEPHET,
PO3BUTOK TeJIEMEUINHH, HAPOIyBaHHS 000POHO3/IaTHOCTI JIep KaBy.

BaxnuBo 3ayBakuMTH, IO pa3oM 3 IepeBaraMu BHUKOPHUCTaHHA 5G NpPUXOIATH IHTAHHS IMIOJO
KibepOe3neku, KOH]iIeHLIHHOCTI JaHUX Ta IHQPACTPYKTYpHOI CTIHKOCTI, SIKI NMOTpiOHO BHpILIyBaTH JUIS
MaKCHUMaJIbHOI KOPHUCTI Ta OE3MEeKH.
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