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«IHTEPHET PEYEI» — K MEPCMNEKTMBA PO3BUTKY MOBIJTbBHUX CUCTEM

LeTepMiHOBaHO HEOOXIAHICTb MOKPAELYEHHS [CHYHYUX MOOI/IbHUX CUCTEM.
lAeHTu@ikoBaHo npoBiaHI CTaHAAPTH, 1O 33[0BOJIbHIOTL BUMOIrU CYCIifIbCTBA Ta
IPOMUCIOBOCTI. HaBeaeHo Aeckpurlii OCHOBHUX MOX/IUBOCTEHN  HOBITHIX
MOGITIBHUX MEPEX (BUCOKA LWBUAKICTL NMepenavi gaHux, crabi/lbHICTb 3B’S3KY).
O6rpyHTOBaHO OCHOBHI NepeBaru IHTEePHETYy peyes Sk craHgapty. Cepeg umx
nepeBar — roKpaLyeHHs 06C/yroByBaHHS MPOMUCIIOBUX T 106YTOBUX MOOIIbHUX
Mepex, eKOHOMIYHa eQPeKTUBHICTb, MigBULYEHHS LWBUAKOCTI Ta AKOCTI nepeaadi
AaHnX. 3a pes3ynbTaTamMu aHanTuYHuxX OC/IILXKXEHb 3arPONOHOBaHO 34IMCHIOBATHU
MogepHI3aLito 06/184HaHHS Ta Nepexig 4o HOBITHIX CTAHAA3PTIB 3B’93KY.
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"INTERNET OF THINGS" - AS A PROSPECT FOR THE DEVELOPMENT
OF MOBILE SYSTEMS

The need to improve existing mobile systems has been determined.
Leading standards that meet the requirements of society and industry have been
identified. Descriptions of the main features of the latest mobile networks (high
speed data transfer, communication stability). The main advantages of the Internet
of Things as a standard are substantiated. These benefits include improved
maintenance of industrial and domestic mobile networks, cost-effectiveness,
increased speed and quality of data transmission. According to the results of
analytical research, it is proposed to modernize the equipment and move to the
latest communication standards.
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MocTaHoBKa npo6nemu B 3aranbHiin popMi Ta i 3B’130K 3 BaXXTUBUMU HaYKOBUMU
YM NPaKTUYHUMM 3aBOAHHSAMMU

B cepegHboOMy, KOXHe [ecsaTUniTTa Mo6inbHWMIA 3B'A30K NiggaeTbes
3MiHaM. CborogHi HanGinblwa yBara NpuainsaeTbcs 36inbWeHH0 Tpadiky nepepadi
OaHUX Ta PO3LMpPEeHHI0 dyHKLioHany. Ons NigTPUMKM NOQANbLWOro Po3LWMpPEHHS Ta
eBonouii  IHTepHeTy peyvenn (loT) MoGinbHa iHAYCTpia po3pobuna Ta
cTaHgapTM3yBana Knac BUAINIEHUX CTiNbHUKOBUX TexHonorin. Lii Mo6inbHi Mepexi
10T NiATPMMYOTb MPUCTPOI, LLLO BMMAratoThb LUIMPOKOr0 MOKPUTTS, TPMBANOro pecypcy
aKyMynsaTopa Ta HW3bKOI BapTOCTi, ane HafiNHOi, NiOKNIOYEHHS 9K Y CiNbCbKiln
MiCLLeBOCTI, TaK i y MicTax.

AHanis ocTaHHix gocnigxeHb i ny6nikauin

Pi3Hi acnekT po3BWUTKY Ta BUKOPUCTAHHA |HTepHeTy peuent
BUCBiTNOIOTbCS B poboTax KesiHa EwToHa, Jlyku ®entpidi, FaniHi LlykaHepi,
Maccimo KoHnponyui, K'apu BypaTTi, TokTama Maxmygi, Miwn [Oonepa, JleoHina
YepHaka, Pob6a BaH KpaHeH6ypra, Onie'e XepceHTa, [eBigna bocyopTika, OMapa
Ennymi, Po6epTo BepaoHe Ta iH.

BupineHHs paHille HeBUPilLeHUX YacTUH 3aranbHoi npobneMu

KoMnnekcHM aHani3 HaykoBMxX npaub BigOMUX NPoBigHUX BYeHUX [1-10]
[03BOMIMB BCTAHOBWUTM MPOBIAHY PoOfb IHTEpPHETY peyerl Yy PO3BUTKY CyYaCHUX
CTaHJapTiB 3B'93Ky. OQHaK MOXIMBOCTI Cy4yacHUX MepeX nepepadvi gaHux gyxe
BaXKNuBi i noTpebyloTb Oinbl peTanbHoro posrnsgy. ToMy MeTol CTaTTi €
$GOpMyBaHHS 3aranbHUX TEXHIYHUX BUMOT [0 NePCNEKTUBHOI CUCTEMU MOBINbHOTO
3B’3Ky 5-r0 NMOKOMiHHA B YaCTMHI, WO CTOCYETbCA Nepeniky Ta NPiopuTETHOCTI
peanisauii B Hilt BignoBigHMX nocnyr.

Buknap oCHOBHOro maTtepiany
«IHTepHeT peyei» IK TEXHOJOrisl CbOrodeHHs

Cy4yacHun cBIiT BUMarae NocTiMHOro PO3BUTKY TEXHOMOTIYHOI CK/1afoBoi,
TOMY MepeXa 3B'13Ky TaK0X He CTOiTb Ha MicLi. 3pocTalo4i BUMOru 0 pyHKLioHana
nigWTOBXYOTh iHAYCTPilO [0 PO3pobkM 4Yorocb HoBoro. Tomy cuctemu 5G
CTQHOBNATbCA BCE akKTyaNbHilUMMMK Yy CbOrofeHHi. Ha Lei MOMEHT MOLIMPEeHHS
Habynu TexHonorii Tuny M2M (Machine-to-Machine), npote loT Moxe cTaTu GinbLu
BUTiQHUM LWINSXOM pO3BUTKY [1-5].

10T, Internet of Things, «IHTepHeT peyelr» —MeTo[0M0Tig 064YNCNOBANbHOI
MepexXi ¢GisnYHUX npegMeTiB («peyern»), oCHaleHUX BOYAOBAaHUMWU TEXHONOTIAMM
Ons B3aemofii ooMH 3 ooHUMM abo 3 30BHIWIHIM cepefoBULLEM, Sika Po3rnsgae
opraHisauilo Takux Mepex $K siBULLe, 34aTHe nepebyoyBaTv eKOHOMIYHI Ta
cycninbHi Npouecy, Wo BUKIOYAE 3 YaCTUHM M i onepaLin HeobXigHicTb yyacTi
NanHK (puc. 1).

MOTEHUiNHMA B3aEMO3B'A30K iHTENeKTyanbHUX O6'EKTIB i Te, K MM
B3aEMO[IEMO 3 HAaBKOMMULIHIM cepefoBUILEM — L Te, Lo 9BNSE CO600 «IHTepHeT
peyen», oe Gi3nYHMI CBIT Oyae 3nMBaTUCS 3 LMOGPOBUM CBITOM. lgeonoris IHTepHeTy
peyen cnpsaMoBaHa Ha MNigBULWEHHA e(EKTUBHOCTI €KOHOMIKM  LUMIIXOM
aBTOMaTM3aLii NpoueciB B pi3HUX chepax OigNbHOCTI Ta BUKITIOYEHHS 3 HUX JTIOOUHMN.

KoHuenuis IHTepHeTy peyen chopmMynboBaHa B 1999 poui SK OCMUCNEHHS
nepcnekTUB LUIMPOKOro 3acTOCyBaHHS 3acobiB pafiovacToTHOI igeHTUdiKauii gna
B3a€EMOAIT Qi3NYHUX NpeaMeTiB MiXK CO60t0 i 3 30BHIiLLHIM OTOYEHHSAM.

3aBAsKU MOBCIOAHOMY MOWKUPEHHIO 6E3AP0TOBUX MepeXx, MosBM XMapHUX
064YMCNeHb i PO3BUTKY TEXHONOTIN MiXXMalUMHHOI B3aeMogaii, nouynHatoum 3 2010-x
pOKiB, [aHa KOHLeNLisi TOYMHAE aKTUBHO PO3BMBATUCS | NOPAA, 3 BENTIMKUMU aHUMMU
(Big Data), XMapHUMW O6YMCNEHHAMU U MepexaMn MO6iNbHOro 3B'A3Ky 5-ro
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nokoniHHa (5G) € OogHMM 3 HambinbWw nNepcrnekTUBHUX HaMPSMKIB PO3BUTKY
iHbOpMaLiNHMX | TeNEeKOMYHIKaLiMHUX TeXHONOF i HaUBNMXKYMX POKiB [6].

Mpu LbOMY BCi NepepaxoBaHi BULLE HANPSMKM TICHO NOB'A3aHi MiX co6010:
TeXHO/oris MalWMWHHOro HaBYaHHS (K OCHOBHa CKflafoBa 3arafbHoi igeonorii Big
Data) — ue Te, Wo 3aaTHe NepeTBOPMTHM AaHi, 3i6paHi 3 pisHUX AaTUYMKIB i ceHcopiB, B
iHbopMauito, a Mepexi MobGinbHoro 3B'a3ky 5G 6yayTb KNOYOBUM TPAHCMOPTHUM
pecypcoM gis 3B'a3Ky TUX CaMUX MPUCTPOIB 3i CBITY «IHTepHeTy peyen».

Ocrira fﬂzpmmul opranizauii
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Puc. 1. Cepa sactocyBaHHs loT

10T € KPUTUYHUM eneMeHTOM LMdpoBOi TpaHCcHopMaLii 6isHecy. BiH Moxe
rpaTv Kno4oBYy ponb B UMppoBoMy 6i3Heci, B TOMy 4ynchi Sk 3acib nepeTBopeHHs
npogykTiB i nocnyr. Hanpuknag, neski BUpOGHMKN NparHyTb NepeTBOPUTU CBOIO
6i3Hec-Mopenb i NMepenTu Big nMpopaxy o6nagHaHHA [0 CTAryBaHHS nnatu 3a
BMKOPUCTaHHS 06NagHaHHSA, 06CAr SKOoro BM3HA4aeTbcs BOymOBaHMM loT. IHwWi
BUPOGHUKKN 3BepTaloTbCs 00 l0T Ansg aBTOMaTUYHOI igeHTUdiKauii KnieHTiB i ix
nepe.ar, iHTenekTyanbHOro o6cnyroByBaHHs KJI€EHTIB, onNTUMi3aLii onepauinHoi
nisnbHocTi M T.0. Buroga Big BUKOPWUCTaHHS IHTepHeTy pedver Moxe 6yTu
peanisoBaHa gK y BMMNaAKy 3acTOCYBaHHS BCepeauHi KoMnaHii, Hanpuknag, onga
nigBulLeHHs 6e3nekn cniBpo6iTHUKIB B Hebe3neyHUX BUPOBHUUMX yMOBaX, Tak i
OpiEHTYBATUCS Ha 30BHiLWHI GaKToOpwW, TaKi K NONINWeEHHS pe3ynbTaTiB NiKyBaHHS
nauieHTiB B yMOBax HeBigknagHoi 4ONOMOrK.

MOXNMBOCTI 3acTOCYyBaHHS «IHTepHeTy peyen» Hap3BMYAMHO LUMPOKI.
®aKTUYHO, B Mipy YCKNagHEHHS MalluH, pedi MOXYTb LiaTW Big iMeHi cBoix
BNAaCHUKIB i KopucTyBauyis. Lle npnM3BoauTb 40 TeHAEeHLUil, sky Gartner Ha3nMBae «peyi
K KJieHTU». Bale HacTynHe 3aMOBNEHHS MOXe BUXOAUTU Bif «pedi», gKka
ineHTUoikye noTpeby B GinbLWii KiNbKOCTi BUTPATHUX MaTepianiB ons 3afoBONIEHHS
noTtpe6 i 6axkaHb knieHTa. Lle TpaHchopMaLis, a He moeTanHUN Po3BUTOK [7-8].

PosrngaHeMo Kinbka npuknagis peanisauii noteHuiany loT (peanbHux i
eMMipUYHUX):

e ABTOMOGiNIbHi CTpaxoBi KOMMaHil, Wo MaloTb 4OCTYMN 40 faHUX TenemeTpii
TPaAHCMOPTHUX 3ac06iB, NPOMOHYIOTb ANCLMMTIHOBAHUM BOAIAM BUTigHI ¢diHaHCOBI
YMOBM Npu npuab6aHHi CTpaxoBuMX Nonicis.
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o KOMyHanbHi cnyx6u, ki oTpuMytoTb iHpopMauilo 3 TeMnepaTypHUX
0ATYMKiB, BCTAHOBMEHMX B MPUMILLEHHAX KIEHTIB, HagalTb M 3HMXKKM 3a
CKOPOYEHHS CNOXWBaAHHA eHeprii B nepiogyn NikoBoro nonuTy.

e Meranonicu KepytTb aBTOMOGiINbHUMW NMOTOKAMM, LIASAXOM FHYYKOrO
perynioBaHHA pexXuMiB po6oTu cBiTNOGOPIB HAa OCHOBI MOTOYHOI Ta iCTOPUYHOI
iHbopMauii nMpo 3aBaHTa)KeHHA aBTOTPac, a TaKoX BMPOBAMXKYOTb CUCTEMMU
KOHTPOJI0 3aMHATOCTI MicUb AN MapKyBaHHS.

o TpaHCNOPTHi KOMMaHii BiACTEXYIOTb MNEepeMilleHHa i 36epexeHHs
BaHTaXiB.

¢ Meaon4dHi KOMMNaHii BNPOBagXXylTb CUCTEMWU BigAaneHoOro KOHTPOIO
CTaHy 3[0POB'a NiTHIX | XBOPUX NOAEN, a TaKOXX CUCTEMU aBTOMATUYHOIO BBeeHHs
nikapcbKux npenaparis.

¢ KoMnaHia «Rio Tinto» (ABcTpanis) BnpoBaguna 6e3ninoTHi kap'epHi
CcaMoOCKMAN, KepOBaHi 3 BigAaneHoro LeHTpy.

e Pociicbka KoMnaHis «TenekoM-3awmTa» po3pobuna cepito pileHb B
ranysi cinbCbKOro rocrnogapcTBa, BKJOYAOUYM TEeXHONOril AUCTaHLiNHOro
KOHTPOMIO M aHanisy cTaHy 3epHOBUX KYMbTyp, WO BMPOLLYIOTbCS B CiHaXHOMY
pykaBi, cucteMy igeHTUdiKaLii TBapuH («ENEKTPOHHMMA nNacTyx»), cuctemMy
KOHTPOMIO TBAPUHHULIbKMX KOMMJIeKCiB («Po3yMHa ¢epMa»), CUCTEMY yNpaBniHHA
TENAMYHUMU NPUMILLEHHAMU («PO3YMHI Tennuui») i 64KinbHULBbKMX rocnogapcTs
(«PO3YMHMI  GOXONAHUK»), CUCTEMY PaHHbOro MonepenXeHHs pedekTiB
CinbCbKOrocnogapcbkoro o6nagHaHHs.

CnekTp MOX/MBUX TEXHONOril, WO BMKOPUCTOBYIOTbCHA ONs nepepgaudi
Tpadiky «IHTepHeTy peyeln», OXoMnnie 9K 6e3apoToBi, Tak i NpoBigHi MepeXxi. Ons
6e34p0oTOBOI Nepefaydi 4aHMX 0CoO6GNMBO BaXXIMBY PO/b B No6GYyO0Bi IHTepHeTY peyen
rpaloTb Taki $KOCTi, 9K eQpeKTUBHICTb B YMOBAX HU3bKUX LIBUAKOCTEMN,
BiQMOBOCTINKiCTb, afanTUBHICTb, MOX/IMBICTb CAaMOOpraHisaLii.

be3npoToBi Mepexi ana IHTepHeTy peyen Nigpo3ninaTbCsd Ha HACTYMHI
T™Mnu:

o Low Power Short Range Networks — eHeproedekTUBHI Mepexi Manoro
pagiycy aii;

e Low Power Wide Area Networks (LPWAN) — eHeproedekTUBHi Mepexi
BeNMKOro pagiycy aii;

o Cellular Network — TexHonorii, 3acHoBaHi Ha BUKOPWUCTaHHI CTaHOapTIB
CTiNbHUKOBUX MEPEX.

Short Range i LPWAN no6ypnoBaHi Ha BMKOPWUCTaHHI HeniLeH3inHoro
niana3oHy 4yacTtoT - ISM Bands. Y cektopi Short Range BupinsioTb ctaHgapT IEEE
802.15.4, wo BM3Ha4Yae i3MYHMI Wap i ynpaBniHHA OOCTYNoOM Ons opraHisauii
eHeproedekTUBHMUX NePCOHaNbHUX MepeX, i € OCHOBOI AN TakUX NPOTOKONIB, K
ZigBee, WirelessHart, MiWi, 6LOWPAN, a Takox Bluetooth low energy, NFC, WLAN (Wi-
Fi). ¥ cekTopi LPWAN icHyloTb Taki OCHOBHi cTaHgapTv i TexHonorii — SigFox,
Symphony Link, Nwave, Ingenu (RPMA), Weightless, LoRa.

OKpeMo BUAINATbCA TeXHONOorii, wo 6a3yTb Ha Mepexax Mo6inbHOro
3B'A3KY, L0 BUKOPUCTOBYIOTb NiL,eH30BaHi YaCTOTHI mianasoHu - ctaHoapTy eMTC,
EC-GSM-10T, NB-loT. eMTC i NB-loT po3ropTaeTbcad Ha o6nagHaHHi Mepex LTE
(TakoX ponyckaeTbcs OyOiBHULTBO BuAineHux Mepex NB-IoT B ToMy 4ucni B
YaCTOTHMX KaHanax Mepex GSM); EC-GSM-loT po3ropTaeTbcs MOBEPX Mepex
cTaHpgapTty GSM. Mpu uboMy TexHonorito NB-10oT TakoX NPUMAHATO BiZHOCUTU 00
eHeproedeKkTUBHUX MepeX Benukoro pagiycy aii (LPWAN).
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3B'530K 5G cucteM 3 TexHonorisamu loT

IcCHye Hes3niyeHHa KinbKicTb AocnipgXeHb, ki HaMarawTbCs KinbKicHO
ouiHUTM Ta Nnepen6aynTi MaTepianbHUI BNANB MN'STOro NoKosiHHS (5G) Ta IHTepHeTy
peuein (10T). Oesaki 3 HUX 30cepeakyloTbCs Ha acnekTi BUTPAT, a iHWIi — Ha LiHHOCTI
nns cycninbctBa. OgHak, HaBiTb AKLLO Wi [OCNIAXEHHS TPMBAOTb, 04EBUOHO, WO 56
CTUMYyNOBaTUMe iHHOBaUii y 6araTbox ranys3sx MNPOMUCNOBOCTI Ta 3ab6e3neyunTb
nnatdopmy, ska 0O03BONINTb HOBUM TEXHOJOFiAM, TaKnUM K 10T, cTaTK HeBiA'EMHOIO
YaCTUHOIO HaALLOi EKOHOMIKM Ta CMNOCO6Y XUTTS.

5G — ue OCHoBa Ans peanisauii Bcboro noteHuiany loT. Xoya 5G
BCTaHOBJIIOETbCS O/ KOMEPLiNHOT AOCTYNHOCTIi NpubnnaHo o 2020 poky, ranysb
BXe MNpauloe Hapg Po3po6KOo HOBMX rnobanbHUX CTaHOAPTIB Ta nonepenHbolo
npopykuieto 5G, WwWo6 NPUMHOCUTM KOPUCTb ranys3siM cKpi3b. OCTaHHiM 3BiT npo
Mo6inbHicTb Ericsson AB [7] 3a3Hauae, wo B 2022 poui 6yae 550 MinbMoHiB nignmcok
Ha 5G, a AsiaTCbko-TUX00KeaHCbKUI perioH 6yae opyruM HanWBUMALWNM PerioHoM,
o 3pocTae, 10% ycix nignucok — 5G B 2022 podui.

Ockinbky 3B'A30K € OCHOBOI TpaHchopMmauii ranysi, 5G BigirpaBatume
KMNIOYOBY PONb — He nuwe B eBOMOLIT KOMYHiKkauiin, ane 1 B eBontouii 6i3Hecy Ta
cycninbcTBa B UinoMy. Mo poposi o 5G onepatopaM noTpi6Ho 6yne 3pobuTtum
6inbLie, HiXX NPOCTO PO3BMBATU Mepexi; IM NoTpiGHO Gyae NnepeTBOPUTHU CBill GisHec
Ha BUPiLLEHHS HOBUX MOXJIMBOCTEN.

Tabnuus 1
MNopiBHsANbHa XxapaKTepucTuKa TexHonoriv 4G ta 56
Napametpn 4G (LTE) 5G (NR, New Radio)
MikoBa WBMAOKICTb 1r6iT/c 20 F6it/c
3aBaHTaXeHHs
LWBMAKICTb 3aBaHTaXEHHS ANs 10 M6iT/c 100 M6iT/c
KOPWUCTYBauiB
3aTpumMKa 10 MC 4 mc (1 Mc gna URLLC)
MakcumanbHa WBUAKICTb
nepecyBaHHs 6e3 BTpaTn 350 Km/rop, 500 Km/rog,
curHany
LLinbHIiCTb NigKNIOYEHHS 100 TUC. NPUCTPOIB/KM? 1 MAIH. NPUCTPOIB/KM?
Tpadik Ha 0gMHMLIO Naowi 0,1 MGiT/c/M? 10 M6iT/c/M2

OnepaTopu pocarnu ycrnixy B NigKNOYeHHi TenedoHiB, nnaHlWeTiB Ta
iHWMX NPUCTpPOIB, ane gna NiAKNOYEHHS Ta ynpaBniHHA Bce 6iNblIOK KiNbKiCTO
aBTOMOGiNiB, NiYMNbHUKIB, OATYMKIB MalIMH Ta NOOYTOBOI €NeKTPOHiIKM BUTigHO
noTpibHi iHHOBaUiNHI 6i3Hec-Mopeni. CborogHi nepeBaXkHa 6inblicTb [O0XO0AiIB
onepaTtopiB 10T HagXxoAMUTb Bif NiAKNOYEHHS, ane B HAaCTYMNHi 5 pokiB goxia Takox
Hapinge Big nnatpopM, gogaTkiB Ta cnyx6, Wo HagawTb nocnyru. Onepatopw,
3[aTHi CTBOPUTM Ta KepyBaTU EKOCUCTEMOIO CEepPBiCHUX MapTHepPiB, BOOCKOHANUTKU
naHi 3i cBoix nnatdopm loT Ta nepeTBOPUTH 06'€MHI flaHi B PO3YyMHI AaHi, 3MOXYTb
CTBOPIOBATM 4,00aTKOBUM [OXi Ha OCHOBI BapTOCTi AaHMX, a He NpocTo obesry.

Telia Co. AB i Telenor Connexion AB — npuknagu onepaTopiB, siki BXe
[00atloTb 3HaYeHHs 10T gk MeXi 3B'3Ky, 3a6e3neyyoymn iHTenekTyanbHi nnatoopmuy,
cnpusaloYn cniBnpaLi B ekocucTeMax i HaBiTb CTalO4YM NapTHEPOM 3 TpaHchopMalLii
05 iHWKuX ranysen. Ericsson BXe npauioe 3 6inbll HiXK 27 NpoBigHMMK onepaTopamMu
MOGiNbHOro 3B'A3KYy MO BCbOMY CBIiTYy Hag 5G-MepexeBWMMU i BUKOPUCTAHHAM
BUMNaAKiB, BK/OYAOUYM NONbOBi BUNPOOYBaHHA 5G (puc. 2, 3).

OuikyeTbes, Wo loT 3 NiaTPUMKOI0 5G He Tinbku 3a6e3ne4ynTb TEXHONOorivyHe
3pOCTaHHSA; TakoX nepepnbayaeTbes, WO Le CnpuaTUMe NigTpUMLI 22 MinbioHiB
po6ounx Micub MO BCbOMY CBiTYy. 3pOCTaHHSI po604YMX MiCLb OYiKyeTbCA Bif
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ouMdpyBaHHS TPaHCMOPTY, CiNbCbKOro rocrnogapcTsa, BUMPOBHWMYOI Ta iHWMKX
®i3nMyHMX ranysei. Po3rngHeMo Takox OyAiBenbHi MangaH4mMkm, WaxTn, HadpToBi
BUNPOOYBaHHSA Ta GAOTUNbHI BaHTaXi: Wi ranysi oTpumanu 6 BenuKy KOPUCTb Bif
HaAWBMAKOI Nepegadi gaHMX YyTAMBOro 00 Yacy BUXoAdy iX npogykLuii.
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Puc. 2. MowwpeHHs Mepexi 5G (EBpona, A3is, Appuka Ta ABCTpasis CTaHOM Ha TpaBeHb 2020 pokKy)

TNl PASBEPTHIBAHMA

Puc. 3. MowwmnpeHHs mepexi 5G (MiBHiYHa Ta MiBgeHHa AMepMKa cTaHOM Ha TpaBeHb 2020 poky)

5G Mae noTeHLian s LOCSATHEHHS Nporpecy B ranysi po3yMHOi TeXHiKH,
a TakoX po3yMHOro BUpoGHMLTBA. [lymatouw, Wwo we 6Ginble, 5G Moxe [03BOAUTH
0T 3po6UTM NpPaKTUYHO MWUTTEBUIN aHanis Tpadiky, nokpawutu 6Gesneky Ta
rpomagcbky 6e3neky Ta, MOXIMBO, 3a6e3ne4nTu BigaaneHy onepawito.
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Nigknioyatoun Ui NpucTpoi 3 aBTOMaTU30BaHWUMM CUCTEMaMW, MOXHa
36upaTtn paHi. Ui paHi ponoMaratoTb CTBOPIOBATH Aii, AKi fonoMaraioTb BUKOHYBaTH
nesBHe 3aBOaHHs. € Kifibka iHWKX NepeBar, Taknx aK:

o CTBOpeHHA HOBUX GisHec-mopenen Ta Oxepen goxopy Tenep
cTae 6e3 3ycunb. 3aBOgKM 6€3Mi4i NPUCTPOIB, LOCTYNHUX Y NtOAeN, HAATO YNCTTIEHHUX
KOMMaHiNn, KOXeH TBOPYMIA PO3YM MOXE OTPUMATU Bif, LLbOrO KOPUCTb.

. [ocarHeHHa onepauiiHoi edeKTUBHOCTI, OCKilbKM KOMMaHis
3apas cTa€ 6e3 npaui. Ha gogaTok 00 LbOro, BU MOXeTe aBTOMaTM3yBaTH ix 6isHec
Ta BUPOGHUYMI npouec. AKLW0 MU 3aCTOCYEMO L0 KOHLEMLi0 A0 NPOMUCIOBUX
CEeKTOpiB, Le MOXe 3aollaguTy 3HaYyHy eHeprilo Ta pecypcu. EQeKTUBHICTb Moxe
6yTW NigBMLLEHA B TOM Xe Yac, KoM BOHa CKOPOYYE BigX0oau, Lo YTBOPIOOTbCS.

. IHTEepHET peyer CUNbHO (GOKYCYETbCS Ha HafaHHi nocnyr,
OpiEHTOBaHMX Ha KNIEHTIB, 3aBASAKM SKUM SKiCTb MOCAYT KNIEHTIB MOXe 6yTN 3HAYHO
nokpauieHa. Hanpuknag, $€KWO [faHi Ta 3pasku BiAMOBiJalTb KOHTEKCTY
BUKOPWUCTaHHSA MNPOAYKTY 3aMOBHMKA, MNPOAYKTU MOXYTb 6yTU po3pobneHi,
BPaxoBYyOUYMN iHAMBIAyanbHi noTpebu. Ak pesynbTaT, Le npu3Bege [0 6inbwoi
3a[,0BONIEHOCTI KNiEHTIB.

[aBante Tpoxu pos3bepemMocs 3i 3MiHaMM, aKi gonoMoxyTb 5G cTaTu
KaTanizatopoM gns loT-cepBiciB HACTYNHOIO NOKOMiHHS.

. PoswupeHi cxemn mogynsauii ans 6e3npoToBoro AocTtyny

o MOXXNMBOCTI Hapi3kK Mepexi

. ABTOMaTM30BaHe YMpPaBMiHHSA XUTTEBUM LUKIOM MepexeBux
nopaTkiB

. MNigTpumka  oNTMMIi3oBaHWX AN XMapHUX  06YMUCieHb

PO3MofdiNneHNX MepexXeBnx AoaaTKiB

Hux4ye s xoTina 6u 3ragatv OesKi Kno4oBi nokaxunku a6o cnocobu, 3a
[ornoMorot skux 5G rpae BupiwanbHy ponb B NiaTpuMMmui nocnyr loT HacTynHOro
NOKOJIiHHS B Pi3HMX rany3gax NpoMUCNOBOCTi:

1. ABTOMOGiNnbHa npomucnoBicTb. OOQHUM 3 OCHOBHMX BapiaHTIB
BUKOPUCTAaHHA 5G € KOHUenuis nigkno4YeHnx aBTOMOGINIB B MNOEQHaHHI 3
[OMNOBHEHOI peanbHicTio (AR) i BipTyanbHoi peanbHocTi (VR). Po3wupeHi nocnyru
aBTOMOGINbHOI 3B'A3KY, AKi BKAOYaOTb K MPSMY 3B'S30K MiXX TPaHCMOPTHUMMU
3aco6aMu, TPaHCNOPTHMM 3acoboM 3 MiWOXO0Q0M TPAHCMOPTHMM 3acobom 3
iHPpacTPyKTYpoIo), TaK i CNPOLLEHY MEPEXEBUI 3B'A30K AN aBBTOHOMHOTO BOAiHHS.
Ha popaTtok [0 uboro, NiATPMMYBaHi BapiaHTU BUKOPUCTaHHS 6yayTb 30CepeiXeHi
Ha 3py4YHOCTI i 6e3nekn aBToMOGiNg, BKOYaOUM CNiflbHE BUKOPUCTAHHS HaMipiB,
nnaHyBaHHS MapLlUpyTy, CKOOPAWHOBAHE BOAiIHHS i TOKaNbHi OHOBJIEHHS B PEXUMI
peanbHoro yacy.

2. Jlorictuka. MigknioyeHHs 5G [03BONUTL BUKOPUCTOBYBATU
CcKnagHi paTtymku BigcTeXeHHs 10T, aKi MOXyTb TpaHchOpMyBaTU NOTiCTUYHI
onepauii Big no4aTKy 40 KiHUS. Mano Toro, Wwo BUCOKI WWBMAKOCTI i HU3bKa 3aTpMUMKa
[03BONATH 36MpaTM [aHi B pPeXWMi peanbHOro 4acy, a wn edeKTUBHICTb
BUKOPUCTAHHA €Heprii TakoX [03BONWTL iM  Hakonu4yyBaTW paHi  6inbl
pi3HOMaHITHOro xapakTepy B yCiX TOYKaX B NAaHLOXKY NOCTaBOK i MPOTAroM Ayxe
[0Broro 4yacy. npomixok vyacy. Cnoxumsay MaTuMe 00OCTyn 40 AokKnagHoi iHdopMalii,
Hanpuknag, npo Te, Ae 6yna cniMMaHa puba, Ky BOHa LWOMWHO Kynuna, B AKiN
TeMnepaTypi BoHa 36epiranacd nig 4ac TpaHCNOPTyBaHHS i konu BoHa 6yna
[ocTaBneHa NpofaBLo.

3. Po3yMHi MicTa. 5G 3a6e3neuunTb 6iNbll LWMPOKE 3aCTOCYBaHHS B
iHiLiaTMBax pO3yMHOro MicTa - Bif ynpaBNiHHS BOOHUMM pecypcamu i Bigxogamu,
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MOHITOPUHIY Tpadiky [0 MOoNiNWeHUX MeauyHux ycTaHoB. Smart Cities 6yae
KOpUCTyBaTUCS NepeBaraMm Mepexxi HOBOro NOKOJiHHSA, Tak ik Bce BinbLue gaTymkis
noTpannsaioTb B Micbky iHOpacTpykTypy. 5G He TinbkuM 3MoXxe BRopatucs 3
BENIMYE3HMM HaBaHTaXeHHAM [aHuX, ane i 3pobuTb iHTerpauilo pisHUX
iHTEeNeKTyanbHUX CUCTEM, MOCTIMHO B3AaEMOAIOTb OOAMH 3 OOHWUM, pPeanbHICTIo,
Habnuxato4ym 6ayYeHHs OiNCHO NOB'A3aHOro MicTa.

4. Poagpi6Ha Toprienga. loT gna po3api6Hoi Toprieni no6ayuTb
NO3UTUBHUI BNMUB 3 NosABOI 5G, ocKinbku BOHM GyayTb HaMaraTucs ¢opMyBaTu
B3aEMO/II0 3 KNiEHTaMM i ix B3aeMofia 3 nonomorot MobinbHUX TenedoHis. Kpalue
NigKntoYeHHs i 6inbly KiNbKiCTb NPUCTPOIB, NiQKIIOYEHUX 00 MEPEXI, 03BONNUTD iM
WBMAWE B3AEMOAIATM 3  MOKYNUAMW  3aBOSKM  PO3LWIMPEHUM  LUGOPOBUM
no3HayeHHsIM. HoBi Ta iHHOBaLiMHI cnoco6u 3any4vyeHHs KNIEHTIB, SIKi BK/IlOYalOTb B
cebe 0ONOBHEHY peanbHICTb i BipTyanbHY peanbHiCTb, CTaHYTh 6iNbl NONYNSPHUMU.
PiTennepn 3MoXyTb moninwuTu npouec 3QiNCHEHHS MOKYMOK, 6inbll epeKTUBHO
BMPOBaf)Kyoum BCi BUOM po3npibHMX npoaaxis.

5. MpomMncnoBi 06’ekTN. 5G 3aNPOMNOHYE He TiNbKK GinbLl HaZiNHY
Mepexy, ane i HaA3BMYaMHO 3axulieHy Mepexy pns npomucnosoro loT,
iHTerpyBaBluM 6e3neka B apxiTekTypy 6a30Boi Mepexi. MpoMucnosi 06'ekTn 6yoyTb
B YMCIi OCHOBHUX KOPUCTYBaYiB MpMBaTHUX Mepex 5G.

6. OxopoHa 380poB'a. MoTpeba B Mepexax peanbHoro yacy 6yae
OOCSITHYTa 3 BUKOPUCTaHHSAM 5G, WO 3HAYHO 3MiHWUTbL rany3b OXOPOHM 300POB'S.
BapiaHTW BUKOpPUCTaHHSA BKNOYaloTb B cebe npsMy TpaHcnauio BineoginbMis npo
XipypriyHMx onepawisix BUCOKOI YiTKOCTI, AKi MOXHa KOHTPONOBATHM BigdaneHo.

7. KoMyHiKaLuinHMiA TpaHcrnopT. MocTayanbHUKM NOCNYr 3B'A3KY
6yOyTb WYKaTK Noganblly 3aMiHy CBOili ONTOBOIOKOHHOT MepeXi 3 BUKOPUCTAHHAM
6€34pOTOBOr0 LIMPOKOCMYFOBOro 3B'sA3Ky. Lle 3HAYHO 3HM3WUTb BUTPATU Ha
npoknagaHHsg ONTOBONMOKOHHUX KabeniB [ LWWPOKOCMYTroBOrO [OMAalIHbOro
BMKOPUCTaHHA. AR i VR 6yayTb BUAHI K PeBONOLINHUA KOPUCTYBaNbHULbKUN
[0CBif B irpax, po3api6bHUX NOKynkax i iHWWX OPiEHTOBAHUX Ha KNiEHTa gopaTKax.
CnoXunB4mMin oocBia 6yne NokpalieHo 3aBAsSKN BUCOKIN WWBUMAKOCTI NnepeaYi gaHux i
OTPUMAaHHS BKpau HU3bKOM 3aTPUMKMU.

Pa3oM 5G i IoT TakoX AOMNOMOXYTb B O0CTaBLi KOXHOro npegMerta Ha
Nonuui B iHTEPHET, CTBOPUBLUM A9 HUX LUPPOBUX OBINHUKIB. AKLL0 OYiKYETHCS, WO
KinbKicTb MPUCTPOIB, NigKMIOYEHNX 00 anapaTHOro 3abesneyeHHs, 064YMCNIOETbCS
MinbapgaMu, To MMOBIPHICTb TOTO, WO 3BUYaMHI CNOXMBYI TOBapu 3 LMPPOBUMMU
OBiIMHMKaMM CTaHYTb YaCTUHOI HOBOFO IHTEPHETY peyel, 3Ha4YHO GinbLie. CnoXuBui
npoaykTM He 06GOB'A3KOBO MOBWHHI BYTWM NOCTINHO MigknloveHi 0o IHTepHeTy, K
anapaTtHi NpUCcTPoi, ane 3MOXYTb BiANPaBAATH i OTPUMYBaTU iHpOpMaLlito Npo cebe
K NPO NiAKNIOYeHUX iHTeneKTyanbHUX NPOAYKTax NPo B3aEMOAIi0 Ha OCHOBI nopfin
3 CNoXWBayYaMu Ta iHWKUMM 06'eKTaMM 3a J,ONMOMOrOI0 CKaHYBaHHS, 3UunMTyBaYis RFID,
BigBogiB NFC i 6araTo 4oro iHworo. MoTo4yHa 6e3OpoToBa iHPpPACTPyKTypa He
BiQMOBifae 3aBOaHHIO yNpaBniHHA Takol KinbkicTio NpogyKTiB B Mepexi, ane 5G
3p06UTH Lie MOXTUBUM.

BUCHOBKM 3 LIbOr0 0OCNiAKEeHHS Ta NepcneKTUBY NoganbLinX po3poboK y L
ranysi

BM3Ha4eHOo K/I040BY POnb BMMBY F106anbHOr0 BIPOBAAXXEHHS IHTepHEeTYy
peyen y NOBCSAKOEHHICTb Ta MPOMUCNOBICTb. ONUCaHi MOXIMBOCTI AN PO3BUTKY
cdpepu nepepadi gaHUX. BM3HA4YeHO OCHOBHIi MepeBaru BMPOBAOXEHHS HOBMX
cTaHpapTiB 3B'93Ky. OCHOBHI nepeBaru IHTepHeTy peyen BUNpaBaaHi.
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