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AHOTANIA

Temoro maHOi MaricTepchbkoi poOOTH € JOCHIKEHHS BIUTUBY TMEPEXOIy Ha
BiITAJICHY MOJIENh POOOTH TMPAIiBHUKIB MIAMPUEMCTB Ha MIBUIKICTH TEpemadi
JAHUX Y MOOUIBHUX MepeKax.

MeToro 1aHOi poOOTH € TIEPEeBIpUTH BIUIMB TIEPEX0y Ha BiJIajIeHy MOJCNb
poOOTH TpAIiBHUKIB MiJMPUEMCTB Ha MIBUAKICTH Mepeadi JaHuX Y MOOLIBHUX
Mepexax. [IpoBeneHnii aHaii3 JaHUX 3 BIIKPUTHX JDKepel mpo o0’eM Tpadika B

IHTepHET Mepexax 1 MOOLTPHIX Mepeskax 1o 1 mij yac manaemii COVID-109.

ABSTRACT

The topic of this master's thesis is to study the impact of the transition to a
remote model of employees on the data rate in mobile networks.

The purpose of this work is to examine the impact of the transition to a remote
model of employees on the data rate in mobile networks. An analysis of open source
data on the volume of traffic on the Internet and mobile networks and during the
COVID-19 pandemic.
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BCTYII

IcHyroua TeHACHIlSI BUKOPUCTAHHS TEXHOJIOTIH CTUIBHMKOBOTO 3B’SI3KY,
BKa3ye€ Ha Te, M0 OUIBIIICTh KOPUCTYBAUiB MalOTh Oe3mocepenHiii 0e3mpoBiIHAN
BUCOKOIIBUAKICHUN A0CTynm 10 IHTepHery. Pi3kuil picT KUIBKOCTI HpuaAOaHUX
OPUCTPOIB AJII BUKOPUCTAHHS BJIOMa, a00 y IHIIMX MICTax CKYMYEHHS JIOACH,
JI03BOJIsIE KOPUCTYBauaM MaTH MOCTIMHUMN TOCTYII 10 MEPEX1 IHTEPHET 3aJIKHO BiJl
MOKPUTTSI Ta CTAOUIBHOCTI CTIILHUKOBOTO 3B'S3KY.

VY cBiTI ciocTepiranucs CTpiMKi 3MiHHA GopM opraHizallii poOovoro mporecy
Ha mianpuemcTBax cnpuauHeHi COVID-19. KutbKicTh MiANMPUEMCTB, 110 MeperIIum
1 NpPOAOBXKYIOTh MEPEXOJUTH HAa JUCTAHUIMHUNA pPEXKUM POOOTH 3pOCTaE B
F€OMETPUYHINA mporpecii 1 Hapasi. 3arpo3u AJid 300pOB’S CHIBPOOITHUKIB, IO
BuHUKIM BHachigok COVID-19 Tta mijx yac BiiChKOBOI arpecii nmpu3Beu 10 TOro,
110 0arato 3 THX, XTO IPALIOE BIOMA, pOOJIATh L€ HE SIK MPUBLIEH, a K IMIEPAaTHB.
VY BuKopucTaHHI [HTEpHETY CIOCTEPIraloThes Pi3Ki 3MIHU 00°eMy Tpadiky, sIKUM
OOMIHIOIOTBCSI KIHIIEB1 KOPUCTYBayl B PI3HUX TOYKAX 3€MHOI KyJIl.

[lepexin Ha BiaaneHy MO/ENb pOOOTH MPALIBHUKIB MiAMPUEMCTB MPU3BIB J0
3HAYHOTO  3pPOCTaHHS  BUKOPUCTaHHS  MOOUTbHUX  Mepex. [IpariBHUKH
BUKOPUCTOBYIOTh MOOUIBHI MPUCTPOI ISl JOCTYIY O KOPIOPATUBHHUX PECYPCIB,
TaKHUX K €JIEKTPOHHA MOIITa, BIIEOKOH(pEpeH1Ili, CllijIbHA po0OTa B TOKYMEHTaX Ta
iHmr. Ile 3pocTaHHs BUKOPUCTAHHS MOOUIBHHX MEpPEXK MOXKE TMPU3BECTH [0
NOTIPUIEHHS SKOCT1 OOCIYTrOBYBaHHS, BKJIFOUAIOYH 3HUKEHHS IIBHUJIKOCTI Mepeaayi
JTAHUX.

Merta 11b0T0 JTOCTIHDKEHHS — MPOaHalli3yBaTH BIUIMB MEPEXOAy Ha BiaalIeHy
MOJiellb POOOTH TMpaliBHUKIB MIANPUEMCTB Ha IIBUJIKICTH Mepenadl JaHuX Yy
MOOUTBPHHX MepexkKax.

OCHOBHOIO 3aJa4€I0 JOCJIPKCHHSI BUSBUTH 3aKOHOMIPHOCTI 3MIH 00’ €My
Tpadiky B MOOUTBHUX MEpekax, 3MIHU IIBUAKOCTI CKaUyBaHHS 1 3aBaHTaXKyBaHHS
JAHUX B IMX Mepekax CIPUIMHEHUX IMEePEeXO0J0M Ha BiAJalieHy MOJeilb poOOoTH

MpaIiBHUKIB T1MPUEMCTB.



PO31J1 1 AHAJII3 BINVIMBY INEPEXOAY HA BIJJJAJIEHY MO/JEJIb
POBOTHU HA CTPYKTYPY TPA®IKY B MEPEKI IHTEPHET

1.1 3minu KoHUENuii BUMOT 10 Po6040ro mMicusi 0oicHOro npamniBHUKA

B YMOBaX JMCTAHUIHOI po0oTH

Bix mouaTky manzemii 6araTbMa JOCIITHUKAMH TPOBOIUTHLCS aHAII3 TOTO
K1 COIliaIbH1 3MIHM B CYCHIJIBCTBI 1 B poOOTI JIt0JIeH 30KkpeMa OyayTh CIIpUYMHEH1
COVID-19. Ilporno3yerbcs 3MmiHa TpeHAy B Oik THy4koi pobGotu: 70%
poOOTONABIIIB 3a3HAYAIOCTD, IO JIESIKA YAaCTHUHA iX MPAIIBHUKIB, SIKI MPAIIOIOTh
NOBHUM poOOUHMii 1IeHb OyAyTh MAaTH MOXJIMBICTh MPALIOBATH AUCTAHIIIHO, a 61%
PECIOHJICHTIB 3a3HAYMJIM, II0 BCl MPALIBHUKKM MaTUMYTh MOXJIUBICTh MPaLIOBATH
B1JIJIaJICHO, TPUHAWMHI 4aCTKOBO.

®i3uyHui odic Bce II€ 3aIUIIATUMEThCA BaXXKIUBUM: 41% BBaxaroTh, 110
3MEHIIICHHSI BaXKJIMBOCTI odicy Oyne He3HauHuM, 1 38% mnoBigoMuiu, mo odic
3aJIMIIUTHCS TAKUM >K€ BOKJIMBUM JUTsI MIPALliBHUKIB, SIKIIO HE OUIbIIIE.

[Tanpemis BIUIMHYJIa TakKoXX 1 Ha PUHOK HepyxomocTi: Ouibiie 60%
PECTIOHJICHTIB 30MPaIOThCS BITHOBIIIOBATH JOTOBOPU OPEHIU 1 OLIbIIE MOJOBUHU
BIAKJIANM TUIaHU 1100 mepemimieHHs odicy. bineme 85% pecnoHIeHTiB
ONTUMI3YBaJO BUKOPUCTAHHS OpEHAHUX IUIONI, 1 Outbimie 75% BIOKIAIMA 4YH
CKacyBaJli CBOI IJIaHU 11010 PO3IMIMPEHHS o(icy. B moBrocTpokoBiii nepcrnekTusi:
70% onuTaHMX BIEBHEHI y CBOIW JIOBFOCTPOKOBOI CTpaTerii 1I0JI0 HEPYXOMOCTI,
HaBITh HE 3BAXKAIOYW Ha MaHAEMIIO; MeHIle, Hik 1 3 10 koMmmaHili poO3TIISIar0Th
MOXXIJIMBICTh TEpEi3Ny 3 TyCTOHACENEHUX MICHKUX 30H; 25% pECHOHICHTIB
pO3IJIsiIa€ MOKJIMBICTh PO3MIIIEHHS CBOiX O(iciB B NpPUMICBKUX 30Hax; 73%
PECIOHACHTIB OUIKYIOThb, 110 THYYKHH odic Oyne BiairpaBaTH IEBHY poOJib Y
nojablIii cTparerii GopMyBaHHs TOPTdEIss HEPYXOMOCTI.

Po6oue Miciie mBHAKO 3MIHIOETHCS: MOMYJSPHICTH MPUBATHOTO MPOCTOPY
3MEHIIIYEThCS, Ta BCE OLIBINE OPEHIOJABIIIB HAMAIOTh MEpeBary MpOCTOpY s
cnibHOI poOoTH Ta Kosabopaiiii. [le Mae BupimanbHe 3HaUeHHS 17151 €(heKTUBHOCTI

poboTH Ta 3a70BOJbHIE MOTPEeOM KOMMaHIM 13 TIOpuIHUM TpadikoM poOOTH
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(gacTkoBa poboTa B o(ici Ta BijgaieHO), MPOTE ICHYE JesKa HEBU3HAUCHICTH 3
ypaxyBaHHSM HACIIIKIB I 310poB s i yac maraemii COVID-19.

OckUIbKM KapaHTHUHHI 3ax0Jd OyJlM BBEJEHI MO BCbOMY CBITY Yy OepesHi,
KOMITaHii 31TKHYJIHCS 13 Oe3mpereIecHTHO Kpu3oto. [licis mBuakoi MooOim3artii 1
3aKpUTTS O(iciB, KEPIBHUKU MIKHAPOJHMX KOMIIAHIM, B KOOPJMUHAINT 3 1HIIUMHU
KepiBHUKaMHU, TOYalId Tpolec adanTaiii Ta BIAKPUTTS OQICIB 13 >KOPCTKUMHU
POTOKOJIAMU OXOpOHU 3710poB’st Ta Oe3meku. OnutyBanHs CBRE nemonctpye
oOepeXHUI ONTUMI3M 3 TPArMaTUYHUMU 3aHETIOKOEHHSIM CEpeJl OINUTAHUX:
IPEICTABHUKHA KOMIIaHIM 3a3HA4aloTh, IO BIAKPUTTSA OQICIB MiJ Yac AKTUBHOI
MaHJIeMil € CYMHIBHUM KPOKOM.

Kpim 6e3mocepe1Hb0 3aHETOKOEHD 111010 BIAKPUTTS 0iCiB i Yac maHaemii
COVID-19, xomnaHii mpaIffoloTh HaJl BUPIMICHHSIM CTPATETIYHUX MEPEIIKO, SKi
3’SIBUJIMCS BHIEpIle 3 4aciB riao0anbHoi piHaHcoBoi kpusu. [ligTpuMka koMmmaHii Mae
BUpIIIANbHE 3HAYEHHS /U1 KEPIBHUKIB MiJ 4Yac KPU30BHX 3MIH Ha PHUHKY, SKi
3ITKHYJIMCH 13 TJ100albHOK0 €KOHOMIYHOKO KpHU3010 Ta OyJiM panToBO 3MYIIEHI
MpaIfoBaTH B1IAJICHO.
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Pucynok 1.1 — BruiiB Ha cTparerii o0 ynpaBiIiHHS HEPYXOMOCTI

byno nocnimkeno, mo nangeMis COVID-19 matume 10BroTpuBaiuii BILIUB

Ha CTpaTerii mo/10 yrpaBimiHHI HepyxoMmicTio. binbie 40% KepiBHUKH HAMBHILIOTO



p1BHSI MATUMYTh HaO1JIbIII BATOMHI BIUIMB Ha KEPYBaHHS MOPT(HEIeM HEPYXOMOCTI.
SIK HACNIOK, 3’ ABUTHCSI HOBUI METO/ MIPUMHSTTA CTPATEr1UHUX PIlIeHb, IKUi Oy/ie
3HAYHO BIAPI3HATHCS BIJ MOMEPEIHBOro. Taki 3MIHM MOXXYThb BIIPIZHATHUCS Y
KpaiHax depe3 pi3Hi Oi3HEC-KyJNbTYpH, ajie¢ OJHA pid € O0e3CYMHIBHOIO: HACIIIKU
naugemii COVID-19 npuckopsatrs Tpancdopmaiiiro 6aratbox ogiciB y 3B 43Ky
TEXHOJIOTIYHUMH JIOCSITHEHHSIMU, MPOTOKOJAaMHU IIOJ0 OXOPOHU 3JI0pOB’S Ha
pOOOUYMX MICILIAX, a TAKOXK MOJTITUKOIO OPIEHTOBAHOIO Ha KOM(OPT MpalliBHUKIB.
Yepes manpemito COVID-19, opennapi npuitMaTUMyTh CTpaTEriuyHl PillICHHS
1010 pOOOTH y BIIJAICHOMY PEXHMI, PO3TIISIAI0YN HOBI MIChKI ab0 MPUMICHKI
JIOKaIlli Ta yacTilie 3BepTalouu yBary Ha THy4ki odicu. HoBi BunpoOGoByBaHHS, 3
SKUMH CTHUKAIOTHCS KOMIIaHIi, BUMAararoTh 30CEPEAUTHUCS Ha JIOBFOCTPOKOBIN
nepcrekTuBi. EKOHOMISI KOILITIB € OJAHUM 13 HaWBaXIMBIMIUX (PAKTOPIB Mij 4ac
KpHU30BHX 4aciB. [leski opeHnapi 00’ € JHYIOTh 0(iCcH, CKOPOUYIOTh OPEHIHI TIJIOIII,
a00 BHPINIYIOTh MPUIIUHUTH JOTOBOPU OPEHIU 3 METOIO aJamlTyBaHHS 10 HOBUX
yMOB. [3 moKpaleHHsIM cuTyallii B MailOyTHbOMY, KOMIIaHli OyayTh MeperisgaTu
nepemitieHHs opiciB Ta MOBEPHEHHS JI0 IJIaHIB 010 PO3MUPEHHS 0()iCHUX IO,

K1 € Hapa3l NpU3yNUHEHUMHU.

Mepeiad 3 BUCOROHACENEHI MICHKIL paioHie 8%

CTROpEHHA poBouny Micl, AK 6 posralwseyBanice Bnussks Ao “
npalyjekmriafknicHTIR
Mepernag NokaLi AnA KOMNGHIT (opLUOpiT, PLLOpIHT T Hwe) “
BMKOPVCTaHHA THy KX CIpICiB (KCBOPHHMY, Gabick 3 NOBHUM
ofenyToRyBAHHAN TA iHLLE)
Konconigauia odicie ANA NIAEMLEHHA eherTMBHOZT NpaLiBHIKE “
Anania Bnnvey BigzaneHol pofio™v NpaLBHUEE HA NopTgensHy

0% 10% 0% 0% 40% 0% 60% 0%

Pucynox 1.2 — Posrnsin noprdenbHux cTparerii
MaiiOyTHs posib oicy 3amuIIa€ThC HAUOUIHIIMM MUTAHHSM, IO CTOITh
nepea KOpPImopaTUBHUM KepiBHHUIITBOM y cdepi HepyxomocTi. Ille mo manmemii,
BiJiasieHa po0oTa OyJia 100pe HaJlaroKEHUM TPEHI0M, BiJIKOJU MPOTYKTUBHICTD
MpAaIiBHUKIB CTajlla MEHII 3aJE€KHOI0 Bl poOoTH B odici. Y MailOyTHbOMY, IIpH

poOoTi B odici, ciBpoOITHUKU OYyayTh MAaTH O1IbIIE OMIIINA SISl BAKOHAHHS CBOET
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po0O0TH, 32 yMOBH, IOTPUMAHHS YCIX HOPM Oe3neku odicHOro cepeaopuina. Takox,
MpariBHUKK OyayTh MaTH JOCTYIl 1O TEXHOJOTIH Ta MOCHyT I 1HTerparii
G13UyHUX Ta HUPPOBUX aCIHEKTIB pOOOTH, MPUCKOPIOIOYHM Oarato Ju3aiHepChbKUX
TPEHIIB, SIKi po3pobisuck 1o nanaemii COVID-19.

[Tannemis cTBOpHIIa O€3MpeleICHTHI MOYKIUBOCTI Ta BUKJIMKH JIJIs1 OpEHIapiB
KOMEPIIIHHOT HEPYXOMOCTi, 110 MOKJIMBO CTAaHE TIOIITOBXOM JJsi HOBOi epH
1HHOBAIIM Ta KpeaTUBHOTO BUpimIeHHS mpoOieM. OUiKyloTbcs po3poOKa HOBHUX
IHCTPYMEHTIB Ta TEXHOJIOT'1, 1110 3p00JIsATh 0hic OUTBIIMM JKEPEIoM ePEeKTUBHOCTI,

CIIBMpAIll Ta IHHOBAIIiH.

IAPAZ ¥ MAWBYTHBOMY

oo
| Enie 2 52
MEPEH A AO1hd NPOEKTHI
O®ICIB - OdICH

FONOBHWA O®IC CATENITIB

E%E [=5] L == MEPEMHA ‘%\3’"
[1] L AT U rONOBHMY 3
CTOPT3AN/ O®ICIB 3¥CTPIHI HA

ODICK- MPOEKTHI FTHYYKI KA®E . BUMOTY
CATEMTHK O®ICH OTICH =

L=

THY¥YYKI
O®ICH

Pucynoxk 1.3 — Ctpareris momo poOodnx MicIiib
VY 3B's3Ky 3 TUM, 110 Tak 6arato Kpain nepe0yBaroTh B 130JIAIIi1 1 TaKk OaraTo
JII0JIeH PaIftoroTh (1 BYATHCS ) 3 IOMY, BAKOPUCTaHHS [HTepHETY 3Ha4HO 3pocia, ajie

MOKH 1110 [HTEpHET-3B’I30K 3aJUIIAETHCS IOBOJI CTA0IILHUM.

1.2 Tlepexin npaniBHUKIB HA AUCTAHUiHHUI peskUM poOOTH IK BiANOBIAb
Ha 3arpo3y COVID-19

WFH (work from home) — me poGoumii pexum, Npu SKOMY MparliBHUK
BUKOHY€ OCHOBHI OOOB'S3KH CBO€i poOOTH, B TOW HYac SK 3aJIMIIAIOYUCH BJIOMA,
BHUKOPUCTOBYIOUH iH(OpMaItiiiHi Ta koMmyHikariitai Texrosorii (IKT). B konTekcti
nangemii COVID-19 tepmin «po0oTa 3 JoMy» BUKOPUCTOBYETHCS JIJIsl TO3HAYEHHS
BHUKJIIOYHO ISl HAJIOMHOI BiJaieHoi poOOTH B IKOCTI THMYAaCOBOi aJIbTEPHATHBHO1

dbopmu poboTH MpariBHUKIB [1].
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Konu poGoui Miclig 1 MpUMIIIEHHS 3aKPUBAIOTHCS MO BCii KOMIMaHIi B IKOCTI
3aloOKHOTO 3axoay a0o B pe3yJbTaTi ypsAIOBOTO PO3MOPSKEHHS, KOMIaHIT
MOXXYTb MaTH MOXJIMBICTh BhpoBaguTu MexaHisMu WFH ana 3a6esneuenHs
Oe3nepepBHOCTI OOCTYTrOBYBAaHHS, MIATPUMKH MPOAYKTUBHOCTI 1 30€pe:KeHHS
poOOUYHX MiCIb, OJHOYACHO 3a0e3rmeuyroun Oe3rneKy 1 3J0pOB's CIIBPOOITHHUKIB.
poboui. 3a moCHKEHHSIM, 0JIM3bKO 18 BIZICOTKIB pOOITHUKIB MalOTh mpodecii, siKi
niaxoasts ana WFH, 1 xuByTh B kpainax 3 iHQpacTpyKTyporo, ska qo3Bossie WFH.
BianoBinaneHicTh 3a opranizamito WFH po3ainserses, 1 1 ii ycnixy moTpioHo
NPUXUIBHICTh K pOOOTOAABIIB, TaK 1 MpaliBHUKIB. | poboToAaBIl, 1 MpaliBHUKA
MOBUHHI OyTH MPAKTUYHUMU, THYYKHUMH 1 YyHHUMU IO CUTYallii OJIUH OJTHOTO TIPH
peanizaiii tomoBieHocren mpo WFH.

3a gaHUMHU Mailke TpeTuHa poOodoi cuim YKpaiHu 1 mojoBuHa Beix [T-
GdaxiBIiB MOXYTh MpaIlOBaTH 3 JIOMYy. Xo4a KUIBKICTb JIOJECH, SIKI MPAIfOIOTh
4aCTKOBO a00 MOBHICTIO BIJIJIaJIEHO, 3pOCTa€ Bxke Oararo pokis, nanaemis COVID-
19, 3HAYHO MPUIIBUAIINAIIA ITFO TSHICHITIFO.

Hi st Koro He cexperT, 110 JIF0U IHYITh ¢cB000 1y BHOOpY. KomocansHi 45%
J0JIe XOTUIM O MaTH MOKJIMBICTh MPaLIOBATH BIJIJIAJICHO JO KIHIIS CBOET Kap'epH.
Axio nmpoaHanizyBaTH CHUTYaIlll0, sSKa CKJIAA€ThCA SK B YKpaiHi Ta y CBITI —
OUIBIIIICTh HACEJICHHSI 3MYIIIEHO MEPEXOUTH Ha TUCTAHIIIMHY pOOOTY 1 YM CKOPO MU
BIJIHOBUMO TIOTIEPEAHINA PUTM KUTTS HIXTO HE 3HAE, TOMY OUIBIIICTh OpraHi3aii
MPAaIO0Th HaJl TUM, 1I00 BJIOCKOHAIIOBATH MEPEXKI Mepeadl JaHuX, 1 MepexosiTh
710 BUKOPUCTaHHS MOTYXHUX CEpBEPIB [ BiaaaneHoi poOoTH. ['0j0BHI nepeBaru
B1/IJIaJIEHOT pOOOTHU:

TOP BENEFITS OF REMOTE WORKING

32% Flexible schedule

26% Working from any location

98%

o s . f would like to work
1% - Time with family il Sl e

some of the time
for the rest of
their careers.
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Pucynok 1.4 — IlepeBaru BinganeHoi poooTu
['ayukuit rpadik, MOXKIHMBICT MPAIIOBATH 3 OyAb-SIKOTO Micld 1 O1JIbIIE HE
i3nuTH HapoOoTy. 3BMuaiiHO, HE Bce Tak mo3uTHBHO. Ha puc. 1.5. 300paxkeHo

po0IeMHu, 3 SKUMH JIFOIM CTUKAIOTHCS TP BiIAAICHIH poOOTI:

Unplugging
after work
Loneliness 10%

TOP STRUGGLES OF REMOTE WORKERS
h The biggest struggle with
working remotely stems from
the blurred lines between
b 4 work and personal life.

Collaborating and/or
communication

8% Distractions
“ ’ \ at home

& e Different time

zone from team
Taking

vacation time Staying motivated

\ Reliable wifi
Source: Buffer - State of Remote Report @

Pucynoxk 1.5—- I"'onoBHa 00poTh0a BiAaIEHUX POOITHUKIB

— BIIKJTIOUCHHS TiCTIs pOOOTH;

- CaMOTHICTB;

— CKJIaJIHOCTI B CHiBIpalli Ta/abo CHJIKyBaHHS;

— B1JIBOJIIKarO4i (paKTOPH B IOMAITHIX YMOBAX;

— IHIITMM 9YaCOBUH MOSIC B1J KOMaH]IH;

— 3IMIIIATUCS MOTUBOBAHUM;

— BUKOPUCTAHHA 4acy Ha BIAIYCTKY;

— HeHamyan WI-FI.

OcHoBHa mpobiieMa, 3 AKOIO 3ITKHYJUCS BiAJajieHl CHiBpOOITHUKH, — L€
«BIIKIIFOYEHHSD» BiJ poO0TH. be3 4iTKoi 3MIHU MicCIis po3TalllyBaHHs 1 IEBHUX FOJIUH
poboTu OaraTbOoM JIHOASM OyJI0 BaXK4€ 4YITKO PO3IIIMTH CBOIO OCOOMCTY 1
npodeciiiHy TisITbHICTb.

Kpim TOro, BiICyTHICTh OCOOMCTOTO CINUIKYBaHHS MOE CTaTH MPOOJIEMOIO

Ul ieakuX Jofed. MakTU4HO, TpeTHHA JIoae Oynu cTypOoBaHI THM, IO iXHI
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npodeciitHi 3ycwiss He OyAayTh OIIHEHI IO JOCTOIHCTBY Yepe3 BIJICYTHICTH

KOHTaKTIB B 0Qicl.

‘ I'm concerned that my manager doesn'
see the full extent of my contributions
when we are not together in the office,

which will slow down my career trajectory.

2

Strongly

Agree Agree Disagree

‘ Ifind having difficult conversations,
raising tough questions, or flagging
concerns to be more intimidating when bl
working remotely than in person.

26%

Pucynox 1.6 — EdextuBHich npairi

Jlns OinpIiocTi JrOACH BeAEHHS CKJIAIHUX PO3MOB T0 TenedoHy abo
porpaMHOMY 3a0e3MeUeHHI0 I TeleKOHGEepeHIH (pakTUYHO OYyJI0 MO3UTUBHUM
MomeHTOM. He3Baxkaroun Ha MOMYJISPHICTH BIJJANEHOI 1 THYYKOIO pOOOTH, HE

KO)KHa KOMIIaHisl MpUHSIA 110 KoHIeMio. Och KiJIbKa MPUYHUH, YOMY:

,:o OBSTACLES TO IMPLEMENTING A FLEXIBLE WORKPLACE POLICY

_ 100%
8 Changing a company’s long-standing,
i : non-flexible work culture

Privacy

Lack of understanding about
the benefits of flexible working

£
ot

£

o/

% Fear of how it may impact
as the overall company culture
£73
ot
£
o/

Technology requirements

Data security

@
Source: IWG - Remate Workplace Study

Pucynox 1.7 — Ilepemkoau peasnizariii THyYKOi MOJITUKU HA pOOOYOMY MicITi

Hes3Baxkaroun Ha Te, 110 Omip BiAAaJIeHYy poOOTy MOXe OyTH MOB’S3aHO 3

TEXHIYHUMHU MPUYMHAMHU 200 MIPKYyBaHHSIMHU O€3MEKH, OCHOBHOIO MEPEIIKOAOI0 €
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npocti 3miau. binbme 50% kommaHiid, y AKX He OyJ0 THYYKOi MOMITHKH abo
MOJIITUKKA BIAJIATIEHOTO POOOYOTo MICIS, HAa3BAIM MPUYMHOIO «IABHIO MOJITHUKY

KoMIaHi». [HIIMMHU CI0BaMH, Tak 3aBXAHM 1 mpamroBaio[3].

TOP CONCERNS OF MANAGERS OF REMOTE TEAMS

Managers’ biggest concerns with

remote work are reduced focus
Reduced and productivity in their teams.
employee focus

Reduced
employee
productivity

Reduced team
cohesiveness

Maintaining
company culture
Employees
overworking

\

Employees’ career
implications

Pucynox 1.8 — I'ommoBHI Tpo0iieMu MEHEHKEPIB BiTAICHUX KOMaH]]

Menemxepu cTypOOBaH1 TUM, IO MPOTYKTUBHICTH 1 yBary Oyne 3HUKEHO,
SKIIO JIFOAW OYIyTh MPaLIOBaTH B OIbII HeOpMaATbHUX MICUAX, TAKUX K BIOMA
abo kade. Kpim Toro, sKmio mgroaud HE MPaIOOTh B OJHOMY 1 TOMY K MIiCIIi,
MEHE/KEPH BBAXKAIOTh, 110 3TYPTOBaHICTh KOMAaHIW 1 KOPHMOpATHUBHA KYJIbTypa
MOKYTb MIOCTPAXKAATH.

3 iHMI0Tr0 00KY, €EKOHOMIS KOIITIB, TTOB’s3aHa 3 BIIJIAJICHOIO POOOTOI0, MOXKE
BUrpaTd y OaraThoX KoMMaHid. JloCHPKeHHS TMOKa3aiu, W0 TUIOBUUI
poboTtoaaselb Moxke 3aomaauty 6m3bko 11 000 gonapiB Ha pik HA KOXKHY JIIOJUHY,
sgKa TMOJOBUHY po0OoYoro wyacy rmpairoe BigganeHo. KpiMm Toro, mepexin Ha
BIpTyaJIbHI 3yCTpiyl B JESIKUX BHUMNAAKAX TAKOXX MOXE JaTH 3HAYHY E€KOHOMIIO
KOIIITIB.

3axoau 130JI11i MIAKPECTUIN BaXKJIMBICTh THYYKOCTI poOOYOro MicHs —
0co0MBO IS Jtofel 3 aiTbMu. 3apa3 86% OaThKiB XOUyTh MPALIOBATH THYYKO B

nopiBHSHHI 3 46% 10 KOpOHaBipyca.
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VY Mipy TOTO, SIK €KOHOMIKa TIOYWHAE TTOBIILHO BIIKPUBATHCS, 11I€ HAIECKUTD
3’sicyBaTH, puckopuB 4y COVID-19 HeMuHy4i TeHEHII1T B KyIbTypi HAa poOoUOMYy
MicIi. SIKIIo 11e TaK, TO A3BiHKM Z0OMm B CIIOPTUBHUX IITAHIX MOKYTh CTaTH HOBOIO

HOPMOIO /17151 MUTBHOHIB CIIBPOOITHUKIB.

1.3 3minm B CcTpPYKTYypi Mepe:xeBoro Tpadiky, cnpu4nHeHi HOBUMH

YMOBaMM Oprasizauii BHUpoOOHUITBA

Yepe3 oOMEKEeHHS B yMOBaxX IMaHAEMii COTHI MUTBHOHIB JIOACH CTaiH
MpaIoBaTu 3 oMy, 1 0araTo eKCepTiB MPOPOKYBAIIM CMEPTH poOOTI odicy. [Ipore,
OCTaHH1 JOCHIJKEHHS TMOKa3yloTh, IO YYTKH MpO CMEpPTh odicy aenio
nepeoiIbIIEHI.

[aTepHeT-Tpadik B Mepekax KOMEpIIHHUX MianpueMcTB HaBecH1 2020 poky
Bupic Ha 25-30% B MOpPIBHSAHHI 3 AHAJIOTIYHUM IEPIOIOM MUHYJIOTO poKy. Pict
00’ eMy TpadiKy MOXKe KOJIUBATHUCS MPOTATOM MICAIIS; HAIIpUKIIa, 1 Akamai 1ie B
cepenuboMy 3% 3poctaHHs, aiie B Oepe3Hi o0’em Tpadiky Bupic Ha 30% B
NOPIBHSAHHI 3 ciuHeM. Y Oepe3Hi 2019 poky ixHs mikoBUU Tpadik CTaHOBUB &2
T6it/c; B 6epe3ni 2020 Bin cranoBuB 167 TO6iT/c, a criiika g0060Ba MIBHIKICTH
TpadiKy BHILE, HI)XK NIKOBE 3HA4YeHHS Oepe3Hs MHUHYJOro poky. [lpubiuszHo 9
Oepe3Hs iHTepHeT-Oipki B Amcrepaami, ®pankdpypti Ta JloHAOHI 30UTBIINIH
tpadik Ha 10-20%. Tpadik B Minani Bupic Ha 40% B AeHb MOYATKY KapaHTHUHY B
Iramii [2].

BonHouac y ¢axiBiiB BUKJIMKA€E 3aHCIMIOKOEHHS 3POCTAHHS YHCIIa aTak: B
Tomy >k Akamai 3 moToro mo Oepe3eHb KITbKICTh ImofeHHuX DDoS-atak
soutbmmiacs Ha 20%, a B Nokia - Ha 40%. 3poctanns iHTepHeT-Tpadiky, sike O0yJio
BIJICTEKEHO, 3aJICKUTh B1JI MICTa; 3 MOYATKY CIUHS MO KIHEIb Oepe3Hs BiH 3PiC JIUIIIE
Ha 11% B bepmini 1 Ha 22% B JlongoHi (1 Ha 17% mo BenukoOpuTaHii B 1iIOMY),
ane BiH Bupic Ha 40% B Hero-Hopky i 48% B Can-Dpanuucko i KpemHieBoi nomHi.

®dakTH4HO, 110 BChOMY CBITY 3pOCTaHHs cTaHOBUTH Bia 20% 10 70%.
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San Francisco V| | Traffic up 48.45%

Pucynox 1.9 — Bincorok tpadiky B micti Can-®paHIficko

Takox MOXHa TMOMITHUTH 3MIHM B TOMY, 3BIJKH JIIOJU IIJIKIIOYAIOTHCH;
BUKOPHUCTAHHS 301IBIIYEThCSA B KUTJIOBUX paliOHAX, aje MOMITHO 3HMKYETHCS B
ueHntpi Can-®pannucko, nentpi Can-Xoce 1 ocobauBo B pailoHax KymepriHo 1

Maynria-B'wo, 1e € cBoi kammycu Apple 1 Google.

Cloudflare 90 day traffic tren

Pucynox 1.10 — Tenaenuii Bukopucrtanus [nrepuery B CIIA 3a ciueHb-

oepeszenb 2020 poxy

Buxopucranns ciy:x0u BipTyaiabHuX podouux croiiB Windows notpoinacs,
BUKOPUCTaHHA Azure 301IbIIMiIacs Ha KiJIbKa MUIBHOHIB siiep B 6epe3Hi, a 300piB B
Teams pocTyTb 3 EKCIIOHEHITIHHOT MIBUAKICTIO: 3 560 MUIbIOHIB XBUJINH 12 6epe3Hs
1 900 minbitoniB 16 Oepe3nst 10 2,7 Mulbsipaa xBwIMH B OepesHi. Google Meet

JI03BOJISIE€ IPOBOAUTH 2 MUTbSIPAM XBHJIMH BiI€OKOH(EPEHLIN B AeHb, a SKype mae
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40 M1TBHOHIB IMOJACHHANX KOPHUCTYBadiB (3pocTtanHs Ha 40% 3 M0TOr0 10 O€pe3eHb),
a KUTbKICTh A3BIHKIB 3 Skype B Skype 36inbmmnacs na 220%.

B nanwmii yac B Teams BK/IIOYA€ThCS B JIBa pa3u OUIbIIE JIOJIEH, a KIJIbKICTh
BiJIeo /I3BIHKIB B Oepe3Hi Bupociuo Ounbir Hixk Ha 1000%. 3yctpiui B Azure Stream
cTaroTh Bce Outpiie: Microsoft mosemocsa 30upmuTe miMiT 3 10 000 1o 100 000
KopucTyBauiB 3a ojHi 300pu. B CUIA, Bigeo-koH(pepeHIii CyTTeBO 3MIHIOIOThH
CTpYKTYpy iHTepHEeT-Tpadiky. 3a manumu Nokia, B OepesHi BucXigHuN Tpadik B
CHIA Bupic Ha 30%; B IedKux yacTMHaX €BPOINM cepeiHEe 3HAYCHHS Ha OHOTO
CIOKMBAay4a B BUCXIIHOMY HalpsSAMKYy 3HU3HJIOCS 3 MIKOBOro 3HadeHHs 1,1 Moit/c
no 1,7 MOit/c 3 movatky OepesHst (1 3aJMIIAETHCS HA I[bOMY PIBHI MPOTSITOM

TpuBajoro vacy) [8].

* streaming video

+« web traffic

¢« gamMing

« P2p

¢« Social media

Waa

\;/.

Pucynox 1.11 — Tpadik no Buxigaum B €BpoIi, KOJIM KpaiHa 130JIbOBaHa

IrpoBuit Tpadik 3poctae, ane 1 Woro nepekpuBae Tpadik BiJ KOPUCTYBauyiB,
[0 MIPOCTO TMEpersiAaroTh [HTepHeT-caliTh; BeO-Tpadik reHepye Oiuibiie Tpadiky,
HDK 1110-HEOyb, KpiM MOTOKOBOTO Bijieo. A Tpadik Akamai nepenbauae, 1mo He
TIIBKHY ICHYIOY1 MEpEAIIAaTHUKY TOTOKOBOTO BIJICO TUBISATHCS 3HAYHO OUbllIe, aje
1 KIJIBKICTh HOBHX IIIMUCOK TeX 3pocTae [17].

Be6-tpadik Verizon 30uibmuBces Ha 20% 3a THXKIEHb, OCKIJIBKH KOPUCTYBayl
3 CIIA mouanu 3anumiatucs BAoMa B 6epe3Hi, 1 11e sK 1 paHimie Ha 27% Buiie, Hix

3a3Buuail; Buxopucranns VPN 30ubmmnacs Ha 49%, Koiau CHiBpOOITHUKH
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MpaIoTh 3 JA0MY, Bifeo - Ha 36%, a onmaiH-irpu — Ha 115%. ThousandEyes
BIJICTeXKY€E MIAKIIOYCHHS SK OO0 XMapu, TaK 1 JO IHTEepHET-TIpoBaimepam 1
noBiomIst€e, 0 BUKopuctanHsd VPN y BcboMy CBITI 3pociia B 1T’ SITh pasiB.
Buxopucranns nanux Vodafone 36umbpmmumnocs Ha 30% y BenukobpuTanii mie
JI0 TOTO, SIK YPsi/i pO3NOpPsIANBCS Mpo OJoKyBaHHsA, 1 Ha 50% B Aeskux kpainax €C.
3a ganumu App Annie, B CBITOBOMY MaciiTadi KOpUCTyBaui 3aBaHTaxuiu Ha 30%
O1sbIIIe MOOUTBHUX 1TOP B OEpe3Hi B MOPIBHIHHI 3 MOMEPEAHIM POKOM, 0COOIUBO Ha
Oararo kopucTyBauiB irpu, Taki sk Words With Friends, ane mionu Ttakox
3aBaHTAXXYIOTh OUIbILIE TOAATKIB JJIs MOKYIIOK, JOJATKIB JIJIs 310pOB's Ta (hiTHECY,
JIOJIaTKIB JUIsl IOCTABKH 1K1 1 T. JT AOJATKU JUIsl YIIPABIIiHHSA CBOIMM IPOIIIMMA 1 1HIII

JIOAATKU JIJIS1 B11€0 KOH(EPEHIT 3B’ I3KY.

Tabmuus 1 — 3picT ta cniag [HTepHET BUKOpUCTAaHHS TpadiKy

Tun BUKOopUCTaHHS TwxaeHs 3a THXKHEM 3MiHA 3MiHH NOPIBHANO 13 THTIOBIM
p a naeMm go COVID-19

Irpu 4% 115%
VPN -5% 49%
Bineo 0% 36%
3aBaHTaXKEHHS -1% 39%
Web-cTopinku -2% 27%
ComianbHi Mepexi -8% -12%
T"os0coB1 XBUINHA

-5% 25%
BUKOPHUCTAHHS

KinbkicTe A3BIHKIB Ha MOOUIBbHI TenedoHu Tex 3poctae: 800 MUIbHOHIB
J3BIHKIB B JICHb 4epe3 Verizon BABIYl Ouibine, HiX B JleHb maTtepi (HaWO1IbII
3aBaHTakeHH A3BiHKamu pik B CIIIA), B ocHOBHOMY Jij1s 13BIHKIB Ha KOH(DEPEHII-
HOMepa. BukopucranHs cMmapT@oOHIB B I[IJIOMY 3pOCTa€, aje TaKOXK 3pPOCTae
BUKOPHUCTAHHS HOYTOYKIB 1 HACTUIBHUX KOMIT'IOTEPIB B yCiX BIKOBUX Ipymax: 72%

MULJIEHIAJIOB B HelaBHboMY jgociikeHHi Global Web Index 3asBunu, 1o BoHU
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BUKOPHUCTOBYIOTh CBOi Tenedonu Ounbiie, ane 42% 3asBWiId, U0 BOHU

BUKOPUCTOBYIOThH CBOT HOYTOYKH Ounbmie i 31 % ix Hactinbai [1K [6].

Q Smartphone/mobile phone Q Laptop PC/desktop
Gen Z (16-23) Gen X (38-56)

82% —_—— 66%
— 56% e 33%
Millennials (24-37) Baby Boomers (57-64)

42% — 27%

Pucynox 1.12— Bukopuctanus MmoouibHux npucTpois Ta [1K / HoyTOyKiB

[ ockiyibKY JIFOU BAOMA, O1IbIIIE MOOLTBHUX MPUCTPOIB MiAKIIOUAETHCS Yepe3
Wi-Fi.

3MiHWIacs HE TUIBKM KUIBKICTh 4acy, SKHW KOpPUCTyBayl MPOBOJATH B
IHTepHeTi, a i yac poOOTH PI3HUX CIY>KOH, 1110 BUKOPUCTOBYIOTHCA; Yac JOOU TEXK
inme. [lonepenniit mik mpunaaas Ha 17:00. 1 23:00, a 3apa3 3 8:00 mo 23:00.
r1006abHO. B OCHOBHOMY 4ac MpOCTOI0 B MEPEXki — 11€ KOJIU KOPUCTYBaul CIUISTh.

Cloudflare 6aunTh 4iTKHI paHKOBUH MiK TpagiKy B 3a0JIOKOBAHUX paiioHaxX,
a TakoXX 3BUYaWHUN BeuipHid mik. [lik BUKOpHUCTaHHS MOOITBHOTO 3B’SI3KY
Vodafone B BenukoOputanii npunagas Ha 18:00. go 20:00, Tenep 3 moxyaHs 10
21:00. Takox B BenmkoOpurtanii MMpOKOCMYTOBHM Tpadik JaHUX B JEHHUHN 4yac B
BT Bupic Ha 60%, xoua 11e Bce I1e TUIbKHU MOJIOBUHA CEPETHHOTO BUKOPUCTAHHS Y
BeuipHiil yac. AGoHeHTH KabenpHoro TesnedaueHHs B CIIIA Oinbiiie 3HaXOAsSThCS B
Mepexi B poOounii yac: B 6epe3Hi BUKOpUCTaHHS Mepexi 3pocna Ha 40% 3 9:00 mo
17:00. gepe3 Tk aens nicis Toro, ik CDC oronocuB COVID-19 nanaemiero, 3riJIHO
OpenVault.

Buxopucrannss [HTepHETY JEeMOHCTpyE UITKY 3aKOHOMIPHICTH, SKa
BI/IMOBIa€ MOAIOHMM HOBMHAM, a TaKOX HakazaMm Mpo OJIOKYBaHHS, 1 1€, CXOXKeE,

OJIHAKOBO TSI P13HUX KpaiH.
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Relative percentage increase in Microsoft Teams
engagement' from February 4 — March 31

— .E
5 i //

March 14:

poses nati

(o G e i i s B ]

Pucynok 1.13 — BB Ha BUKOpUCTaHHS TEXHOJIOTIN
Bbyno nopiBHsaHO Tpadik B nepmux 40Tupbhox Kpainax (Kurai, ITamis, Kopes
1 SlnoHist) 3 pocToM moOanbHOrO 1HTepHET-Tpadiky. Ha mouaTky poxy, MOXKJIUBO,
yepe3 CBIATKyBaHHs KuTakicbkoro HoBoro poky, 3poctanHsi Tpadiky OyB TpOXu
HUKYE, HXK B PEIITI CBITY, ajie¢ KOJM MoYaaucs OJOKyBaHHS, 3pOCTaHHS Tpadiky
Oyno Ha 30% wmBHUALLIE, HIXK B IHIIMX KpaiHaX — 10 TUX MIp, TOKH 1HII KpaiH! TaKoXK
He Oynu 3a0iokoBaHil. 3a maHuMu App Annie, B Tepin JBi THXHI JIIOTOTO

HIOTUXKHEB1 3aBaHTa)keHHs nporpam 3 Apple App Store B Kurai Bupocnu Ha 40% B

MOPIBHSHHI 3 MONEPEIHIM POKOM.

1.06

Ckauku Tpadiky juig Kpain 3
¢o0 paitiyv O10KyBaH M
0.95

0.90

0.85

YIY GROWTH
COMPARED TO WORLD

0.80

0.75

Week of 12/30
Week of 1/6
Week of 1/13
Week of 1/20
Week of 1/27
Week of 2/3
Week of 2/10
Week of 2/17
Week of 2/24
Week of 3/2
Week of 3/9
Week of 3/16
Week of 3/23

Pucynox 1.14 — Tpadik y nepmux gotupbox kpainax (Kurait, Itanis, Kopes
Ta SnoHis)
Taka cama kapTHHa CIIOCTEPIraeThes 1 B IHIKX KpaiHax. Komu romnanacekuii

YPSIT OTOJIOCHB TIPO 3aKPHUTTSI HECYTTEBUX MIAMPUEMCTB 1 KOJIU Tipe3usieHT Dpanilii
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oroysiocuB Tpo OnokyBaHHs, ['pexem-KaMMiHr ckazaB, L0 1HTEpHET-Tpadik
3MEHIIUBCS, TIOKH JIFOJU TUBUIIUCS Ta CIyXaJld HOBUHH.

Binpa3y nicis 670KyBaHHS MIKOBUM IHTEpHET-Tpadik B poOOUUil JeHb, IKUN
Nokia Bumiproe 3aBnsiku cBoid ciyx01 Deepfield, 3poctae na 45-50%, a mikoBwii
Tpadik y BuxigHi Beuopu — Ha 20-40%, ane notiMm ctabinizyeThest Ha piBHI 20-30%.

VY Toif yac sk OyJiO BUSBIICHO, IIO0 PO3POOHUKHU B KOMMaHIi Oyau «OLIbII
npoayKTuBHUMI» B 6epe3ni 2020 poky, Hik B ToMy X Micsi 2018 a6o 2019 poky,
IIPU LIbOMY 3aITUTH HAa BUTATYBaHHS B MaclITabax KOMIAaH1i 3aJUIIHIACS HA TOMY K
PIBHI, IO 1 OpraHizallis nepeuiuia Ha poooty 3 aomy, iHxkeHepu B Komanaa Odicy
TaKOX MpaIfoBajia TpUBAIIIIE.

3a nmaHUMHM Ha KIHEUb YEpBHS, JIUIIE YBEPTh IHTEPHET-KOPUCTYBAYiB IO
BCHOMY CBITY OYIKYIOTb, IO MICJIsSI MaHAeMIii Oy yTh MpalfoBaTu 3 JOMY 4acTille,

HIX JI0 KOPOHABIPYCY.

FEMALE

MALE

16 -24 25-34 35-44 45 - 54 55-64
YEARS OLD YEARS OLD YEARS OLD YEARS OLD YEARS OLD

Pucynox 1.15 — Criiiki mmanu poOoTH 3 1oMy

Opnax 1151 udpa 3HaAYHO BIAPI3HAETHCA B PI3HUX KpaiHax: OUIbIIe TOJIOBUHU
pecnioHieHTiB B [Hi1 1 Ha DuninmiHaX OYiKYyIOTh, 1110 po00Ta 3 IOMY CTaHE OUIBIII
nomupeHuM siButeM. [Ipu 1iboMy, ik 1 B 6aratbox acmekTax >XUTTS, 11e 3MiHA B
MOBEIHIl, IO CBIMYUTH NPO OJHO3HAYHUK TpeHA. OOMEKEHHS JOTOMOTIIN
0araThbOM JIFOSM 1 MIANPUEMCTBAM 3pO3YyMITH, K aJalTyBaTH poOOTY 3 JAOMY J0
iXHIX TIOTpeO, alie K TUIbKK HEOOXITHICTh B COLIAIbBHOMY JMCTAHIIIIOBAHHS CTIAJIE,
Oarato XTo OyJie MpaIfoBaTH 3 IPOMAJCHKUX MICIb - 33 BJJACHUM Oa)kaHHsIM a0o 3a

noTpeboro.
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Takum uymHOM, HaMIMOBIpHIIIE MICAS MaHAEMIl MPAI[iBHUKU MIiANPUEMCTB
OyAyTh MpaIoBaTH 3 PI3HUX MICIH - TaMm, J€ I€ 3py4YHIlIe 3 ypaxyBaHHSIM
KOHTEKCTY. LI eBosroIIisl MaTUME BaXKJIMB1 HACIIKY JJISI MTIATIPUEMCTB, 0COOJIMBO B
chepi B2B. Hanpuxian, monut Ha TOBapH 1 MOCIYTH, IO JOMOMArarOTh JIFOISIM
npaioBaTy ePeKTUBHIIIE 1 TPOAYKTUBHIIIIE 3 JOMY, - 0ICHI CTUIBII, KOMITIOTEPHI
MOHITOPH, IJIaTGOpMHU 1)1 TPYIIOBOi KOMYHIKaIlii, 0€3MeuHi Biij1ajieH] 3'€THaHHS Ta
1HIIE 3 1i€T 00acTi - 30epekeThcs B HAMOMMKU1 KiJIbKa MICSIIB.I3 3aKkpimaeHHIM 1
PO3BUTKOM 3BHUYOK, Kl (POPMYIOTBCS TPU POOOTI 3 JIOMY, 3'SBISIOTHCS 1 HOBI
KOMEPUIMAHI MOXJIUBOCTI. Y PI3HUX KpaiHax 1 KyJbTYpHHUX yMOBaxX BOHH MOXYTb
OyTH PI3HUMHU.

[TonynsapHicTh BiIeOKOH(GEPEHI3B'I3KY TOBOPUTH MPO Te, IO Iiel dopmar
BIIMOBIa€ moTpedamM Joaeil mpu poboTi 3 nomy. 3a manumu GlobalWeblIndex,
TPOXHU OUIbIIIE YBEPTI IHTEPHET-KOPUCTYBAYIB IUIAHYIOTh KOPUCTYBATHCS TaKUMU
maTgopMaM Ta 1HCTPYMEHTAMU YacTille, HXK BOHU KOPHUCTYBAJUCA HUMHU 10
enigemii. JIOCIiIPKEHHs] BKa3y€ HAa IOCUTh CUJIbHI PO301KHOCTI B OUIKYBaHHSX: TaK
B MallOyTHHOMY BiJI€03B'SI30K TJIaHY€ BUKOPUCTOBYBATH Jiniie 1 xutenb AnoHii 3
10, mo MaroTh AOCTYN B IHTEpHET, a B IHAIl TakuxX Oiible TOJOBHHH Bif YCiX

IHTEpPHET-KOPUCTYBaYiB.

SINGAPORE
AVERAGE
AUSTRAUA
ROMANIA
GERMANY
POLAND
BELGIUM

PHILIPPINE:

NEW ZEALAND
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Pucynox 1.16 — Bukopuctanss BiiecOKOHpEpEHIIiT
IlixaBo, o0 Taki BiAMIHHOCTiI, HMOBIPHO, HE MOB'SA3aHl 3 TEXHOJOTTUHHUMH
daktopamu. [HIIACBKI 1HTEPHET-KOPUCTYBaul JIOOMATh BiACOKOH(pEpEeHIil 1
B1JICOA3BIHKM OLIbIIE, HI?)K KOPUCTYBayl B OyAb-gK1i KpaiHi, HE AUBJISIYUCH HA TE€ 110

IHTEPHET-3B'SI30K TYT OJMH 3 HAlOUTBIII MOBIJIbHUX B CBITI.
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MoskHa MPUITYCTUTH, 110, K 1€ 4acTO OyBa€ 3 MPUCTPOSIMH, MiAKIIOUEHUMHI
710 IHTEpHETY, TEMIH BIPOBAKEHHS Ta TM(pOBa aKTHUBHICTH OUIBIIE 3aJICKATh BiJl
BIKY JIOJIeH, HDK BiA 1HQpPAacTpyKTypu. 3BUYAMHO YMM BHILE CEPEIHIN BIK
HACEJICHHSI KpaiHW, TUM MEHIIe HMOBIPHICTh TOTO, IO HEJaBHI MOJil BUKIUYYThH
Cepilo3HI 1 JOBTOCTPOKOBI 3MIHM B IHU(PPOBUX 3BHYKAX MICIICBUX I1HTEPHET-
KopucTyBauiB. Ll rimoTe3a MiATBEP/KYETHCS CBITOBOIO CTATHUCTHUKOIO OLIBII
IIMPOKOTO BHUKOPUCTAHHS BiJIEO3B'A3KY B 3aJIe)KHOCTI BiJ BIKYy Ta CTaTl.
Crnocrepiraerbces sBHE po301KHICTh MIDK O41KYBAaHHAMM MOJIOIUX 1 OUTBII CTapIIuX
KOPHUCTYBayiB.

Y Oyap-sSKOMy BHIIQJIKy 3pOCTaHHS MOMYJSAPHOCTI BiJ€OKOH(EpeHIiit
npu3Besia 70 MOsSiBU 0e3Miyl J0JaTKOBUX 1HCTPYMEHTIB B IU(GPOBUX MmiaTdopmax.
HaiiGinbiie, Big HOBUX KOPHCTYBAJIBHULBKUX CEpPEJOBUI BUIpaB Zoom.
JIMOBipHO, Iie JMIIe MUTaHHS Yacy, KOJIM IIPOIYKT Iepeiiie Ha Moeb MOHETH3aLL i
yepe3 MoKa3 peKiIaMH B BIICOKOH(PEPEHIISAX I TUX KOPUCTYBauiB, SIKI HE KYTIHIN

[JIATHI TTAKETH.

WORLDWIDE DALY WORLDWIDE DA WORLDWIDE DAIL WORLDWIDE DAL WORLDWIDE MONTH
ACTIVE USERS*: ACTIVE USERS*: MEETING ATTENDEES*:

MICR

H9@e

MEETING PARTICIPANTS*:  MEETING PARTICIPANTS *:

300 100 75 40 500

MILLION / DAY MILLION / DAY MILLION / DAY MILLION / DAY MILLION / MONTH

Pucynox 1.17 — [Inatdhopmu, 1715 Bigeo KoHPEpEHITIi
Camoizonsiiisi  €BpOMEHIiB  301IbIIMIa HABaHTAXEHHS Ha I1HTEpPHET-
1H(}pacTpyKTypy Ha BCIX PIBHSX IMOYMHAIOYM 3 O€pe3Hsl MicCsIls, OJHAK Ppi3HI
JoKepenia MaroTh pi3Hi nani. OHI KaXyTh, 1[0 HABAHTAXKEHHS 3pOCIIO0 Oararopa3ono,
1HII1 3asBIIAIOTH Tpo 1udpu B paiioni 20 BiacotkiB. [IpaBaa, y BcsikoMmy pasi s
TIER-1 xaba B AmcTepnami, BUsSBIIIacS JA€Ch MOCEPEANHI: 3T1THO 31 CTATUCTUKOIO
AMS-IX, cepenne HaBaHTaXeHHS 110 Tpadiky 3pocia nmpudimsHo Ha 50%, 3 4,0 1o

6,0 Th/c.
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TOTAL YEARLY
PEAKIN PEAKOUT

8.148 s 8.125 ns

AVERAGEIN AVERAGE QUT

4.489 ms 4.488 s

CURRENTIN CURRENT OUT

5.971 ns 5.966 s

Input Output  -#- Peak 5 Minute Output

Pucynok 1.18 — HaBaHTa)keHHs Ha IHTepHET Tpadik

[Ile B cepenuni O6epe3nst YouTube 3asBuB, 110 3HUXKYE SKICTh BIIEO IS
KopucTyBauiB Benukoopuranii 1 [IIBeitmapii, a micist - 1 mo Bcbomy €C 1 city. Ti x
3aXO/JM CTaJlM BXKUBATU 1 1HII BIJEOXOCTIHTH 1 CTPIMIHTOBUE CEPBICH, B MEPILY
yepry Netflix 1 Twitch.

OpHak XoJHE JKEepeno HE BKa3aJl0o KOHKPETHO, MPO SIKI MOTOKaX JAHUX
HJeThCs, X04a BCE 3rayloTh Pi3Ke 3pOCTAaHHS HABAHTAKECHHS.

Axmo 3BepHyTHCS 10 cTaTUCTUKH AMS-IX — omgHOro 3 HaNOLIBIIMX
MaricTpajibHUX MpoBaiiaepiB €C 3 ToJOBHUM BY3JIOM B AMcCTepaami, TO KapTHHA

OyJle HaCTYIHOIO.

Bits per second
o™
o
-

Dec  Jjan Feb  Mar Apr  May  Jjun Jul Aug  Sep Oct Nov  Dec Jan Feb  Mar

O Peak 5 Minute Input W Input
[ Feak 5 Minute Output W Output

Peak In : 8.148 Tbfs Peak Out : 8.125 Tb/s
Average In 4.489 Tb/s Average Out 4.488 Tb/s
Current In : 5.971 Tbfs Current Out : 5.966 Th/s

[updated: 10-Apr2020 08:59:51 +0200] Copyright & 2020 AMS-IX B\

Pucynok 1.19 — Jlunamika HaBaHTEXEHHS HAa BY3JIH
Tennenuiss A0 3poCTaHHs CHOKMBaHHS KaHaly cepell KOpUCTyBauiB cTaja
dbopMyBaTHCs 1€ B KiHIlI MHHYJIOTO POKY, III0 BKJIAAAI0CA B TAPATUTMy PO3BUTKY
4G-mepex 3 mopanbimuM TiepexogoMm Ha 5G. Kapantunni 3axomm, 3a (akTom,
OpUBEIM 1O TOrO, IO HAaBAHTAXEHHs, SIKE€ OYIKYyBaJOCS MpoBaiaepaMu Ta

orepaTopamu 3B'SI3KY TUIbKK 4Y€pe3 JIBa-TPU POKH, BUHHUKIO Ha modatky 2020-ro

poky [21].
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Ha me Bka3ye cTraTuCTHKa MO BCIiX 3'€IHAHHAX 1 JaTa-IEHTpaM, 3 SKUMHU
noB's3aHa Mepexka AMS-IX, ToOTO me miIkoM peneBaHTHI AaHi, sIKi MOKa3yHTh
JWHAMIKy HaBaHTa)eHb 110 €Bpori.

Sxmo moamBuTHCS Ha 300paxeHHs Ha Puc. 1.19, To MoxHa T0OaYnTH
MITBEPPKEHHS TE€3W MPO TeE, 10 B MEPEBAHTAKCHHIX IHTEPHETY BUHEH HE TUIBKU
KOpPOHaBIpycC: JAWHAMIKa 3pOCTaHHS CIIOKMBAaHHS KaHAJIy CTaja OYeBHJIHA IE B
xoBTHI-cTonaal 2019 poky, konu Bipyc He BUSBUIH 11ie HaBiTh B Kutai. [Ipuuomy
3a MicsIlb, 3 KOBTHS 110 JIMCTOMNa, Tpadik Bupic Ha ~ 15% abo Ha ~ 0,8 Thb/c, 3 ~
42 Tblc no 5 Thl/c.

I'padiku 1060BOro CHOKMBAaHHS KaHATY TMOSCHIOIOTHCS HACTYITHUM YHHOM:
3pOCTaHHS HaBAaHTAKCHHS 301raeThCs 31 CBITJIIOBUM JIHEM, a HOTO MK MpHUIAAaE Ha
yac OJrbK4e 710 MiBHOYI, 3 PI3KUM MaJiHHSAM Maike 10 HYJIbOBHX 3HAYCHb MI3HO

BHOUI;

Bits per second

M input W Output

Peak In : 7.977 Tb/s Peak Out : 7.978 Tb/s
Average In 5,990 Tbh/s Average Out : 5.986 This
Current In : 5.449 Tbs/s  Current Out : 5.449 Thb/s

[updated: 10-Apr-2020 09:10:03 +0200] Capyright @ 2020 AMS-IX B\
Pucynok 1.20 — Jlo60oBe crioskuBaHHS Tpadiky
Bapro 3a3naumnTy, M0 Ha T CUTYyAaIlii, IO CKJIaiacs 3 CaMOI30JISIIII €10, ICHD
THD)KHS TI€pecTaB BIUIMBATH Ha CIIOKMBAaHHS KaHaly KopucTyBadamu B €Bporri. 3
IPAKTUYHO 1AEHTUYHUX IpadikiB THKHEBOTO HaBAaHTAKEHHS BUOMBAETHCS TIIHKU

HEJILJIS — B 1IeH JIEHb JIIOAU CUASTh B MEPEK1 TPOXH OUIbIIE, HIXK B 1HII JHI.
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80T

Eits per second
o
(=~}
~

Thu 02-Apr  Fri03-Apr  Sat04-Apr  Sun 05-Apr  Mon 06-Apr  Toe 07-Apr  Wed 08-Apr  Thu 09-Apr
B Input W Output

Peak In . 8,081 Tb/s Peak Out . 8,069 Tbis
Average In : 5.957 Tb/s Average Out 5.953 This
Current In : 5.177 Tb/s Current Out : 5.175 Tb/s

[updated: 10-4pr-2020 09:10:39 +0200] Copyright @ 2020 AM5-1X BV
Pucynox 1.21 — IlikoBuit Tpadik Ha O/IHIM 13 HEALIH

BoaHouac ngesiki ekcmepTH HE TOB'SI3YIOTh 3POCTaHHS HAaBaHTAXKEHHS Ha
Mepexki 3 Mepexo/ioM JItoJIel Ha BiajganeHy podoty. Bonu 3a3Hayatots, mo Z0om
a6o iHmmM VoIP crnpuunHse He3HauHE HABAaHTAXXEHHS Ha KaHAI B PEXUMI
BigeokoHpepentii: Skype, Zoom a0o iHII 10AaTKH HIKOJIA HE CTAaBUIIU CO01 32 METY
suzaBati FullHD xapTuHKy B BUCOKOMY OiTpeiTi. IX 3aBmaHHs cyTo yTuiiTapHe -
JTaTU MOKJIMBICTH IMOOAYUTH 1 TOUYTH CIIBPO3MOBHUKA, HI MPO SIKY BUCOKY SIKICTD 1
HaBaHTAXXEHHI Ha Cy4acHUM KaHall MOBH He ie. [1IBuaiie, Oiibiie Tpadiky reuepye
PornHub 31 cBoimMu akmisiMu Jy1s IEpeATUIATHUKIB, HIXK BC1 BiJIaJICH] TIPAIliBHUKA
10 €BPOIEHCHKOMY KOHTUHEHTY Pa3oM Y34Ti.

binbm peamicTuuHui  CrieHapid, KOJM TOJIOBHE HABAHTAXXCHHS [AIOTh
YouTube i Netflix, 1m0 4iTko BUIHO Ha rpadikax, SKi 37TalOTh BEPTUKAIBEHO BLOPY,
no 6 Th/c, micns 3akiH4eHHs1 poOoyoro nHs. HaBaHTa)XeHHS TPUMAETHCS SKpa3 110
MIBHOYI - 4acy, KOJIA OUTBIIIICTh BAMUKAIOTH KIHO 200 cepiai 1 iayTh craTu.

B minomy, ekcnepTd BBaXKarOTh, 0 MEPEXi TMOBHHHI BIOpATHUCS 13
301/IbIIIEHUM HABAaHTAKCHHSIM, a CHUTyallis, W0 CKJajgacs TUIBKK TiJACThOOHE
IpOBaiIepiB 1O OHOBJIEHHS SIK MariCTpasibHOI, TaK 1 1HQPACTPYKTYPH «OCTAHHBOT
Muiy, amke B €C noct nmonyssipauit ADSL 1 xADSL mmpokocMyroBuii 10CTyII,
10 a1 2020 mpakTU4HO BapBapcTBO, a 3-4G BKe HE CIPaBISIOThCA.

MosxHa mogymaTH, U0 3apa3 Ha SKICTb 3B'SI3KY UMHATH THUCK HE TUIBKU

MOCTIMHI, ajie MIKOBI HaBaHTa)XEHHsI: BIIEpIlEe B ICTOPIi €BPOINEUCHKI Mepexi
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3ITKHYJUCS 3 TakuM TpadikoMm, a KOJMBAaHHS HABAHTAXEHHS B MOMEHT 4Yacy
ckinanath 10 2 Th/c B mpaiiM-Taiim, 3 6 crabimpHEX 10 8 mikoBux Th/c, aie
HAClpaB/al Taka CHUTyaIlld - IIIJIKOM 3BHYHA JJIS TpOBaiiepiB 1 Bcl mpoOsiaeMu
MOJIATAIOTh CKOPIIIE B 3arajJbHOMY 00CS31 JaHWX, a HE B 3 KOJIMBAHHSX.

3 ypaxyBaHHSIM CEPEIHbOI0 3pOCTY CIOKMBAHHS KaHay B paiioni 20-26% B
pIK, 3apa3 mikoBi kKoauBaHHA 1o €C MOKHa MOPIBHATHU 3 YCIM CTaO1IbBHUM 1HTEPHET-
TpaikoM KOHTHHEHTY MI'ITh POKIB TOMY, ajieé TaKi «pUBKW» HaBaHTaKEHHS OyIu
npakTuaHo 3aBxau. ['padik Big DE-CIX, me ogHoro Benukoro marictpaisiiika €C
3 ®pankdypTa, OJHOrO 3 ABOX HAMOUIBIIMI BY3JIB KOHTHHEHTAJIbHOI €Bpomnu

HapiBHI 3 AMCTEpJIaMOM:

00T
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50T i | ILTLIRTA I OB T, ey, BB
R BT AT N LAl
A h AT TR L A
B R LT
[Tk LRI
(] LY
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I

0.8-
2016 2017 2018 2013 2020

[ average traffic in bits per second
W peak traffic in bits per second
Current BE7L.4 G

#veraged 3684.2 G

Graph Peak 3168.5 G

DE-CIX Al1-Time Peak 3168.55

Created at 2020-84-83 12:10 UTC
Copyright 2020 DE-CIX Maragement GmbH

Pucynox 1.22 — Pict Tpadiky 1o marictpaibHii JiHIT

Sk BugHO, iKOBe HaBaHTakeHHs Ha Mepexki DE-CIX B 2015 poui ctaHOBHIIO
omu3bko 4 Th/c, konu sik cepesne - Beboro 2 Th/c. Skiio niHiiiHO eKCTpamnoaoBaT
CHUTYAIIil0, TO 32 JIOT1KOI0, ITPH CepPeIHbOMY HaBaHTakeHHI B 6 Th/c, cydacHi mikoBi
noBuHHI ckimagat 10-12 Thb/c. Jng 1poro iCHyIOTh BCi YMOBH: PO3BHTOK
CTPIMIHTOBHX CEpBiCiB, MPOHUKHEHHS 4G 1 IHTEpHETY B KOKEH OYIMHOK. AJIe IIbOTO
He ctanocs. [1ikoBl HaBaHTaXXEHHs Ha MPOTA31 BCIX M'ITH POKIB criocTepeskenb DE-
CIX ckmagaroth mioc-minyc 2 Tb/c, He3andeXHO Bix po3MipiB CTabiIIBHOT
HaBaHTa)XCHHA Ha KaHaj. YoMy Tak BinOyBaeThcs? Lle muTaHHS 10 €KCHEpTiB MO

MaricTpaJibHUX Mepexax.
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[IpoananizyBaBiu, 1o Bukopuctanis Intepuery B Crionyuenux llltarax Bin
SimilarWeb Ta Apptopia, 1Box IHTepHET-pOBaliIepiB JaHUX, BUABJISLE, IO HAIla
MOBE/IIHKA 3MIHIOBAJIACs, 1HOJI1 Pi13KO, KOJIM BIPYC MOIIMPIOBABCS 1 IITOBXAB JIIOJICH
JI0 HAIIMX IPUCTPOIB sl pOOOTH, ITOP 1 TOMY MOAiI0HE.

Beb-cautn

Facebook.com +27,0% MNetfli.com +16,0% YouTube.com +15,3%
29 nwotoro
MepLua cmepTs
CLUA Covid-19 \,\ﬁ/
Mporpamm
Facebook +1,1% MNetflix +0,3% YouTube -4,5%

AN A

Pucynok 1.23 — Tpadix comianpanx mepex ta [13

[Toxu maiixke BCl myOJiuHI 300pU CKAacoBaHi, JIOJACTBO IIYKa€ pPO3Baru B
MOTOKOBUX cepBicax, Takux sik Netflix Ta YouTube, 1 nparHyTh 3B’sI3aTUCh MiXk
co0010 B coIliaTbHUX Mepexax, Takux sk Facebook.

[IpoTsiroM OCTaHHIX KUJIBKOX POKIB KOPHCTYBaul IUX MOCIYT BCE YaCTIIIe
NepeXoAWI 10 CBOIX CMapT(OHIB, CTBOPIOIOYM Tally3€BY CIPSIMOBAHICTh Ha
MOO1JIbHI IPUCTPOI.

Facebook, Netflix Ta YouTube 6aunmnm, 1mo KiJIbKICTh KOPUCTYBadiB y CBOIX
TeraeOHHUX MporpaMax 3MEHIIYBaJaCh, OCKIJIBKH 1X BEO-CaiiTH 3pOCTaIu, Mpo 10
cBimyaTh nani 3 SimilarWeb Ta Apptopia. IlonioniWeb Ta Apptopia obumBa
4yeprnarTh CBOi JaHi Mpo Tpadik 3 KUIBKOX HE3aJIeKHHUX JKepen, 100 CTBOPUTH
JaHl, $KI MOXHa TOpIBHATH B I[HTepHeTi. 31 3pOCTaHHSAM COLIAIBHOIO
JMCTAHITIFOBAHHS JIFO/IH IITYKAIOTh HOBI CIIOCOOM 3B’ SI3KY, MEPEBAYKHO 32 JOTIOMOTOIO

B1JIEOYATIB.
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Google Duo (gopaTtok) +12,4% Mextdoorcom (BeD)  +73,3% Houseparty (QogaTtok) + 79,4%

29 nwroro
Mepwa cMepTb
CLUA Covid-19

Pucynok 1.24 — CoriaiapHe TUCTaHIIIIOBaHHS, CIIOCOOU 3B’ SI3KY

Xoua TpaauIiiHI CalTH COIIAJIBHUX MeJlia 3pOCTaloTh, JIOAH XOYYTh
O1BIIIOr0, HIXK MPOCTO 3'€IHYBATHCS 3a JOTIOMOTOI0 OOMIHY MOBIJOMJICHHSMH Ta
TEKCTOM - BOHHM XOUYyTh OauuTu OAWMH ojHOoro. lle mano 3HAaYHWI MOIITOBX
nporpamam, SiKi padimie OyJid He HaATO MOMYJIIPHUMH, AK-OT TOJATOK JJIS Bi€O
yatiB BiJ Google, Duo ta Houseparty, 1110 103B0sIsI€ rpyIiaM Apy3iB MPUETHYBATUCS
JI0 OJTHOTO BiJICO YaTy Ta pa3oM I'paTH B iTpPH.

Takok HaOaraTo OUIBIIE 3aI[IKaBUINCS HAIITUM HAHOJIMKIUM OTOUYCHHSM, 1 K
BOHO 3MIHIOETHCSI Ta pearye Ha BIpyC Ta KapaHTHHHI 3axonau. lle mpusBeno mo
BIIHOBJICHHS iHTepecy 10 Nextdoor, caliTy B ColliaIbHUX MEPEKAX, 30CEPEIHKEHOTO
Ha MIIKITI0YCHH] MICIIEBHX KBapTaIiB, a TAKOXK JIFOAM CTaJI O1IbIIE TTOKJIaaTHCS Ha
MOCITYTH, K1 JO3BOJISIOTH HaM TIPAIFOBATH 1 BUNTHCS BIOMA.

VYeci odicu Ta mKoM B OUIBIIOCTI MEpeiXally y MiJIBaJIv, BITaldbHI, a TAKOK Y
nomaiiHi cTiHu. Himo He poOuTh OuLTbIl MIHMOOKOTO BIUIMBY HA MISUIBHICTH B
[arepreri, sk us 3miHa. kineHi 3aBmanHs posgatrothest B Google Classroom.
3ycTpivi BimOyBatoThes B Z0oom, Google Hangouts ta Microsoft Teams. Oxnak
MOCMHIX JI0 IMX TMOCIAYr TPHBIB O HOBOTO KOHTPOIIO 3a TMPAKTHUKOIO

KOH(]1EHIIIHHOCTI.
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36iNLWKTK

29 nwToro
MNepwa cymepts CLUA
Covid-19 |

o
1
T

Google Classroom

Komanaown Microsoft
VBN Cynep HeoDMEKeHUA

™ Hangouts Meet Bif Google

15 CIMHA 1 nKToro 1 BepesHA
Pucynox 1.25 — Ceancu nogaTkiB 1jisi HOMYJISPHUX BlIJIaJIEHUX POOOUYNX
nmporpam
[Tomryk OHOBJIEHB HIOJAO BipycCy 30UIBIIMB KUTBKICTh YUTA4iB MICHEBUX Ta
BIJIOMHX Ta3eT, ajic He MapTIMHUX CalTiB. BiJICOTOK 3MiHU CEpeIHBOMICIYHOTO
tpadiky B CIIIA:
— MicruieBi cailTi HOBUH

sfchronicle.com

zeattletimes.com

bostonglobe.com

beaconjournal.com

—
[}
[
T
11}
[
[
=
L]

Pucynok 1.26 — Web-caiitu

- Benuki memia-opranizarii
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cnbc.com

nytimes.com
washingtonpost.com

Pucynox 1.27 — Menia-opranizairii

Ha 111 HeBU3HAYEHOCTI 1010 TOTO, HACKIJILKY MTOTAHUM MOXeE OyTH criajax y
CIIIA 3apa3 coTHI THCSY BUMNAJKIB , KOJHM KUIBKICTh IMOMEPJIHUX 30UIBIIYETHCS 3
KO>KHHUM JIHEM — 3]1a€ThCsI, aMEPUKAHII XOUyTh HEOAraTo 4oro OuIbIiie, HI)K OCTaHHI
HoBuHu ipo COVID-19.

Cepen HalOUIBIIMX BUTOJIOOOTPUMYBAYIB - MICLIEBI HOBUHHI CalTH, KOJIH
BIJIBI{yBaul HaMararThCs JI3HATHCS, SK IaHJEeMis BIUIMBAE Ha iXHI PiAHI MicTa.
AMepHUKaHIll TaKoX IIyKalTh OUIBII BiIoM1 OpeHau 3ac001B MacoBoi iHhopmarrii
JUIsSL OTpUMaHHs 1HQOpMaIlii MPo KpU3y IPOMaJChKOro 30pOB'S Ta ii eKOHOMIUHI
Haciaku. CNBC, cailT aijoBMX HOBHWH, CIIOCTEpIraB 3a 3pPOCTAHHSM KUTBKOCTI
yutayviB. BeO-caiitu The New York Times ta The Washington Post 3a octanHii
MICSIb 301IBIIMIN BiABIAYBaHICTh OLIbIT HiXK Ha 50 BIiACOTKIB, IOBIIOMIISE
SimilarWeb.

[IparuenHs 1o ocTaHHIX (DaKTiB MPO BIPYC, 3/1A€ThCS, CTPUMYE IHTEPEC J0
OUTBIII CAaMOBIIEBHEHUX JTYMOK 3 MapTIHHUX CAWTIB, K1 BU3HAYAIM Meaia-TieH3ax
npoTsaroM ocTaHHiX pokiB. IlyOmikamii, Taki ssik The Daily Caller mpaBopyu Ta
Truthdig niBopyy, 3adikcyBanu crarnamito yu nafainag nudp. Haeite Fox News
0a4rB HEBTINIHI MU(PU MOPIBHIHO 3 IHITUMHU BETUKHUMH TOPTOBUMH TOYKAMHU.

[inecnpsiMoBaHa yBara A0 BIpyCy BUTICHWIA IUMPOKY IIKaBICTh, sKa
pUBEPTAE JIOJEH 0 TaKUX CAMTIB, K Bikimemis, KUIbKICTh SKUX CKOPOUYYBaIach

JI0 HEJTABHBOTO IMIIHOMY, TOKa3yIoTh aaHi 3 SimilarWeb.
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Feb. 29
First U.5. Covid-
19 death

cdc.gov

coronavirus.jhu.edu
—— __/".

Pucynok 1.28 — Cepennpono60Buii Tpadik
VY Toil e yac, Ha KIJIbKOX calTax 13 BiJIeOIrpaMu CIIOCTEPITaeThCs CTPUOOK
B1JIBIJTyBaHOCTI, SIK 1 Ha caiiTax, 110 JIO3BOJISIIOTH CIIOCTEPITraTH 3a IHIIUMHU JIFOAbMHU.
Twitch, npoBigHUI caliT AJI1 MOTOKOBOI IpH, 3011bIIKB Tpadik Ha 20 BIICOTKIB.
TikTok, MOOUIbHMI T0IaTOK, HATIOBHEHUI KOPOTKUMHU KJIITIAMU PO3irpariiB
Ta CHUHXpPOHI3aIllii, 3JIE€TIB JI0 cHajgaxy KOpPOHaBIpyCy 1 3 THX Mip MPOJOBXKYE
cTabuIbHO MigHIMATUCSA. Moe OyTu mpueMHO O0aYuTH, 110 MPUHAWMHI JEesKl pedi

3QIMIIAIOTHCS HE3MIHHUMHM BHACIIIOK KPH3H.

Twitch.tv (web) +19.7% TikTok (z2pp) +15.4% ESPM.com (web) -40.2%

Feb 29
First U.S. Covid-
19 death

ﬂx"’\

Pucynok 1.29 — BincoTkoBa 3MiHa MOMYJISIPHUX MEPEK
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BucHoBOK 10 nepiioro po3ainy

Ha ocHOBi gociikeHb JITEpaTypHUX JTAaHUX Ta IHTEPHET-IDKEpeN MOKHA
3pOOUTH BHCHOBOK, III0 Y CBITI CIIOCTEPIralOThC CTPIMKI 3MiHU (hOpM OopraHizarlii
pobGodoro mpomecy Ha mignpueMmctBax crpuunHeHni COVID-19. Kinbkicth
H1IPUEMCTB, IO MEPEUIIUIIH 1 MPOJAOBKYIOTh EPEXOIUTH Ha AUCTAHIIHHUN PEKUM
po0OTH 3pocTae B reOMETpUYHIN Iporpecii. 3arpo3u Jijist 30pOB’° sl CIIBPOOITHUKIB,
o BUHUKaOTh BHAcHimok COVID-19 nmpusBoaars 10 Toro, mo 6arato 3 THX, XTO
npaiftoe Baoma, poOJsiTh 1€ HE SIK MPUBLIEH, a sIK IMIIEpaTHUB.

Taki 1CTOTHI 3MIHM LUJIKOM OYEBHMJIHO BIUIMBAaIOTh 1 Ha 00’eM Tpadiky B
Mepexi [HTepHeT. Ase pi3ke 30UIbIIEHHS HaBaHTAXKECHHS BITYYJIUW HE TUIBKU
IHTEpHET-IPOBaNIEPH, a 1 MOOLJIbHI OTlepaToOpH.

Came 3aBASIKM PO3MOBCIOPKEHHIO CYYaCHUX MOOUIBHMX MEPEX TPEThOro 1
YETBEPTOr0 TMOKOJIHHA MOOLIBHI MEpexi Mepeaadi JaHuX CTajld HEJOpPOTUM 1
JOCTYITHUM IHCTPYMEHTOM ISl AocTynmy B IHTepHer. SIk Hacmigok — MOOUIbHI
ONEepaTOpU OJHMMH 3 MEPIIMX BIAYYIM HA COO1 3MIHM, COPUYMHEHI MAHJIEMIEO.
Bapro 3a3HauuTH, 1Mo Ti KpaiHW, SKI Malld TOTYXXHY MOXJIMBICTH 301IbIICHHS
Tpadiky MEpeKEeBOro He CHPaBWINChL BiApady 1 JOBOAWIOCH BIIUIYKYBAaTH
QIbTEPHATUBHI MOMJIMBOCTI, IO JaAyTh 3MOTy 30UIBIIUTA TOTIK Tpadiky Ta

MpaIoBaT 0e3 TEXHIYHUX Ta PI3KUX MePEHABAHTAKEHb.
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PO3I1J1 2 JOCJIIIKEHHA BIIVIMBY KAPAHTUHHUX 3AXO/IB HA
POBOTY MOBIJIBHUX MEPEK IIEPEJJAYI JAHHUX

2.1 EsBoJrouisa MoOiJIbHAX TEXHOJIOTiH

MOoO61apHUM 3B 30K CTaB MOMYJISIPHIIIIMM 32 OCTaHHI KiJbKa POKIB 3aBJISIKU
MIBUIKIA peBOJTIONIT B MOOLTBHIH TexHiIT. L[ peBomroIis MOB's13aHa 3 y’Ke BUCOKUM
3pOCTaHHSIM KII€EHTIB TeiekomyHikami. Ile peBomomiss - Big 1G - mepiioro
nokomHHs, 2G - Apyroro nokoiiHHA, 3G - TPeThOro MOKOJIHHA, a NOTIM 4G -
YEeTBEPTOro MOKOMIHHA, 5SG - N'ITOT0 MOKOJIIHHS.

— [Tepmie nmokomninus (1G):

1G 3'asBuBca B 1980 poui. 1G BmnpoBamkye MOOUIBHI TEXHOJOTII, TakKl SIK
cuctemMa MoOLUTbHOTO TenedonHoro 3B 53Ky (MTS), BAOCKOHaleHa cucTeMa
MOOUIBHOTO Tesne@oHHOro 3B’ 13Ky (AMTS), BoockoHalleHa cucteMa MOOLIBHOTO
teneponHoro 3B’s3ky (IMTS) Tta ¢ynkumis "Hatucaum 1 rosopu" (HID).
BukopuctoBye anajioroBuit pajiocurtai, sskuii mae gactoty 150 MI't, momynsitis
rOJIOCOBOIO J3BIHKa POOUTHCA 3a JOMOMOIOK0 METOJMKH, IO Ha3UBAETHCA
MHOXHUHHUM A0cTynoM 4dactoTHoro mnoainy (FDMA). Bin Mae HU3BKY €MHICTB,
HEHAJIIMHY mepenady JdaHWUX, TMOTaHWH TOJOCOBUU 3B 30K 1 B3araji BiJICYTHICTh
0e3MeKH, OCKUIbKY IOJIOCOBI I3BIHKH BIITBOPIOBAJIMCSA B PAI10BEXKAX, 3aBISKA HOMY
111 A3BIHKY CIIPUIHSATIMBI 0 HEOaXKaHOTO MiJICTyXOBYBaHHS CTOPOHHIMU OCOOaAMHU.

— Hpyre nokodninua (2G):

2G Buiinuio Hanpukidii 1980-x. Bin BukopuctoBye nudpoBi CUTHAIW JIs
nepeaadi rojiocy i Mae MBUAKICTH 64 kOiT/c. Bin Hamae MmoxmmBicTe SMS (cmysx0a
KOPOTKHUX MOBIJOMJIEHb) Ta BUKOPUCTOBYE cMyTy nponyckanHs Bij 30 no 200 KI'w.
[Mopsin 3 2G, cucrema 2.5G BUKOPUCTOBY€E JIOMEH 3 KOMYTAII€I0 IaKETIB Ta
KOMYTAIll€El0 cXeM 1 3a0e3rnedye MIBUAKICTh Mepenadl aaHux Ao 144 xOit/c.
Hanpuknag GPRS, CDMA ta EDGE.

— Tpete nokomnns (3G):

BoHo BuKOpHCTOBYe O€3ApOTOBY MEPEXY IIUPOKOT MAapKH, 3 SKOIO

301IBIIYE€THCS YITKICTh. [laH1 HaCHIIal0ThCs 3a AOMOMOTOI0 TEXHOJIOTT i1 Ha3BOIO
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Packet Switching. ['omocoBi A3BIHKHM I1HTEpPIPETYIOTHCA 32 JOMOMOTOI0 CXEMHU
koMmyTartii. [Topsin 3 BepObalbHOIO KOMYHIKAITI€10, BOHA BKITIOYAE TIOCITYTH Iepeaadi
JIaHUX, TOCTYH J0 TerebadyeHHs/Biaeo, HOBI cepBicH, Taki Sk Global Roaming. Bin
npamoe Ha aianasoni 2100 MI'n 1 mae mpomyckHy 3aatHicTs 15-20 MI'm, mo
BUKOPUCTOBYETHCS /I BUCOKOIIBUJIKICHOTO 1HTEPHET-CEPBICY.

— Yersepte nokomainus (4G):

4G mponoHye MBUAKICTH 3aBaHTaxeHHS B 100 MOit/c. 4G Hamae Taky X
dbyukiito, sk 3G Ta moAaTKOBI mociyrd, Taki sk MultiMedia, mis nepermsmy
nporpaMm TV 3 OLIBIIOI0 YITKICTIO Ta HAJACUJIAHHS JJaHUX HAa0araTto MIBUJIIE, HIXK
nonepeni nokodiHHsA. LTE (Long Term Evolution) po3rasigaerbesi sSIK TEXHOJIOT1S
4G. 4G po3pobiseThes s 3abe3reueHHs sKkocTi QoS Ta BUMOTH 1010 IIIBUIKOCTI,
BCTAHOBJICHI HACTYITHUMH MPOTPaMaMHU, TAKUMHU K O€3IPOTOBUI IMTUPOKOCMYTOBHUI
JOCTYT, TMOCcIyra MyJbTUMEAIMHUX ToBioMIeHb (MMS), Bimeo vaT, MOOLUIbHE
tenedbauennd, Bmict HDTV, mudpose Bimeo MosieHHs (DVB), miHiManbH1
MOCIIYTH, TakKl sIK TOJOC 1 JaHl, Ta 1HILI MOCIYTH, [0 BUKOPUCTOBYIOTh MPOIYCKHY
3JIaTHICTb.

— I’ sre mokominHs (5G):

5G — 11e 5-€ moKoJIIHHS MOOUTFHUX MEPEXK Ta €BOJIOLIS B1 HUHIIIHIX MEPEX
4G LTE. Bin cnemianbHO po3poOJieHUN i 3aJ0BOJICHHA MOTPEO CydacHHUX
TEXHOJIOTIYHUX TEHJEHIIIA, 10 BKJIIOYAE BEIIMKE 3POCTAHHS JaHWX Ta Maike
rJ1I00aJIbHY 3B’ 30K pa3oM 13 3pocTarouuM inTepecoMm 1o [uTepHery peueit. Ha cBoix
noyaTkoBux etanax SG-TEXHOJIOTIS MpalfoBaTUME B TMOEJHAHHI 3 ICHYIOUOIO
TexHosoriero 4G, a MOTIM pyXaTUMEThCS SIK TTOBHICTIO HE3aJIe)KHA OpraHi3allis B
HACTYIHUX BUMycKaX. 5G — 11 HallHOBIIIA CTUIPHUKOBA TEXHOJOTIS, SIKa 3HAYHO
30UTBIINTH MBUAKICTH O€3MPOBIAHUX MepeX. TakuM YMHOM, IIBUJIKICTh Mepeaadi
JTaHuX JUIsE O€3POTOBUX HMIMPOKOCMYTOBHX 3'€/JHAHB, 10 BUKOPUCTOBYIOTH S5G,
ckiaze MmakcumyM npuonusHo 20 I'6iT/c. Ha nmpotuBary 1ioMy npu MakCUMallbHii
mBuKocTi 4G, sika ctaHoBUTH 60 MOIT/C, 11e ay>xe 6arato. binbie Toro, 5G Takox
3a0e3MeynTh OUTBIIY MPOIMYCKHY 37aTHICTh Ta BJIOCKOHAJIEHY TEXHOJIOTIIO aHTEH,
0 Mpu3Beae 10 HabaraTto OUIbIIE JaHMX, MO TNEPEAaroThcs MO OE3TPOTOBUM

CHUCTCMaM.
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I me nume HeBenmuka BuOipka MoOxuHMBOcTel TexHojorii 5G. TexHomoris
TaKOXX Ha JacTh pi3HI (PyHKLIT yIpaBiIiHHSA Mepexkero, Taki sk network slicing, 3a
JIOTIOMOTOI0 SIKUX MOO1JIBHI ONEpaTOpu 3MOXKYTh CTBOPUTH KIJIbKa BIPTyaIbHUX
MEpPEXK 3a J0MOMOroro oHiel (i3uunoi mepexki SG. IcHye ctanaapT, IKoMy MOBUHHA

BiAmoBigaTu TexHosoris 5G puc. 2.1.

1ot 100 I 99595 YY)
over &G and 4.56 networks

5G technology

1 millisecond lalcnl; is driven by ":::“::‘l coverage
: Vet

specification

requirements

‘I 1000X bandwidth per unit area

™

90% reduction in network lli
energy usage 5]

to 100X number of
nected

_» Up .
L) ey " Up to 10=year battery life @l
l- B G NiCE S PELLIS for low power loT device
~ area [compared with 4G LTE

Pucynok 2.1 — Bumoru o 0e3npoBiiHOi TexHoorii SG

— [IBuakicTs nepemadi qanux a0 10 I'6it/c — mokpamenss Big 10 o 100
paziB y mepexax 4G ta 4.5G.

— 1-MinicekyHHA 3aTpUMKA.

— 1000x mporyckHa 3aTHICTh HA OJIMHMITIO THIOIIII.

— Jo 100x miakiIoueHuX MPUCTPOIB HA OJUHULIO IUIONI (MOPIBHSHO 3
AGLTE).

— 99.999% noctynmHOCTI.

— 100% noxpuTTs.

— 90% ckopoYCHHS BUKOPUCTAHHS €HEPTIi B MEPEKI.

— Ho 10  pokiB pobotu aKyMyJsTopa IUIsL  TIPUCTPOIB

0T 3 HU3BKOIO MOTYKHICTIO.

2.2 BnpoBamxxeHHs Ta (PyHKIiHYBaHHs Oe3nmpoBigHoi TexHoJsorii 4G
(LTE)

LTE (Long Term Evolution) — cranmaptT MoOIIBHOTO 3B'S3Ky. Y Mepexki
MOOUTBHI JaH1 MOXYTh MEpPeIaBaTUCS IO MOBITPIO B BEJIMKUX 00csArax 1 3 OUIbII

BUCOKHMMHU IIBUIKOCTSIMH, HIK I1e OyJI0 MOXKJIMBO TPH OLIBII paHHIX CTaHAapTax
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0e31poTOBOTO 3B'SI3KYy. SIK BUILIMBA€E 3 Ha3BU «J[OBrOCTpOKOBa €BOIIOMISN), IEH
CTaHJapT OyJe MiATH e AoBruil yac. 3amyck 5SG uporo He 3mMiHuTh. Mepexa LTE 1
paHiiie OyJe CIyXKUTH GyHIaMEHTOM JUisl o0y 10BU MOOLIbHOI Mepexi SG.

LTE - derBepTe TMOKOJIHHA TEXHOJOTiM MoOinbHOTO 3B’s3Ky. LTE
CKIIQJAETHCS 3 PALY YAOCKOHAIECHD «YHIBEpCaIbHOT CUCTEMU MOOUIBHOTO 3B'SI3KY»
(UMTS) — TpeThoro nokosiHHsS MOOLIBHOTO 3B's3Ky. BimnoBinHo, SG ckiamgaeThes
3 psay nondinmens LTE. Takum unnom, oueBUIHO, 1110 5SG € pe3ynabTaToM TPpUBaAJOi
€BOJIIOLIIO CTUIBHUKOBUX TEXHOJIOTIH.

B ocnoBi Mepexi LTE nexuts apxitektypa [P-mepexi. Ocs yomy Deutsche
Telekom Takox nepeTBOpuB cBOIO (PikcoBaHy Mepexky Ha [HTepHer-npotokon (IP).
Cepen inmmx HoBoBBeieHb B LTE BukopucToByeThcst anTeHHa TexHomoris MIMO
(KUTbKa BXO[IB, KUIbKa BUXOMIB). 3aBiasku Mamiii 3atpumii LTE no3Bomsie
nepenasaTt rojocosi nocayru (VoLTE: Voice over LTE) 1 Bineo tenedonito mo
[HTEpHET-IPOTOKONTY, a TaKOX MIATPUMYE€ BUKOPHUCTAHHS KPUTUYHUX BYACHO
JOJIaTKIB, TaKUX SK OHJAWH-ITPM HaA BalmloMy CcMapT@oHi. 3aBISKH CMYy3l
npornyckands 20 MI'm LTE wmoxke nocsraru mBuakocti o 300 MGit/c 1o
HU3XITHOMY KaHay i 75 MOiT/c 1o BHCXITHOMY KaHai 3 3aTPUMKOIO MeHIe 20
MLTICEKYHI.

Mo06iapHUM 3B'SI30K BUHIIIOB HA MaCOBUH PUHOK 3 Jie0r0TOM cTtangapty GSM
(I'mobanbHa cuctemMa MOOUIBHOTO 3B's3Ky). MoOWIBHI TenedoHU CTaiM Jeriie 1
nemesine. Komepiiamizaiis GSM y BCboMy CBITI 1 3pOCTaHHS KOHKYPEHITIT 3HU3UIIN
BapTICTh CHUCTEMHHUX TEXHOJIOTIA 1 MpU3HAYEHUX JJIsi KOPHUCTyBadya MPHUCTPOIB.
OcHoBHotO niepeBaror0 GSM 1111 KOPUCTYBaYiB € T€, IO HABIThH MICIS MEPETUHY
HaIllOHATBHUX KOPAOHIB M He OyJia moTpioHa HoBa SIM-kapta abo mpuctpiii. Kpim
rojocOBUX BHUKIMKIB, B GSM 3’gBUiacss MOMXJIMBICTH BIANPABISATH TEKCTOBI
noBizomieHHs uepe3 SMS (Short Message Service). Ha miky kopuctyBadi B YkpaiHi
BIIMPABISUIM 59 MUIbSPAIB KOPOTKHX TEKCTIB Ha pik. 3 mosiBoro WhatsApp,
Facebook, Instagram i iHmux nomynspHicte SMS pisko Bnama. Y 2018 pomi B
VYkpainy Oyso BiamnpasieHo 8,9 MiIbiloHa KOPOTKUX TEKCTIB.

Kpim Toro, GSM crannaptusyBaB Homep 112 sk «BcecBiTHIN TeneoHHUM

HOMED CITy>K0u excTpeHoi nonomoru». HaBite choromui GSM 1 paniiie € HaiOUTbII
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[IMPOKO BUKOPHUCTOBYBAHMM CTaHIAAPTOM MOOUIBHOTO 3B'SI3Ky, XO4a 3a Ieil Jac
nokputts Mepexki LTE 3HauHO 301bpImIacs B CUIbCHKUX paiioHaXx.

UMTS — ue cramgapt MoOUIBHOTO 3B’SI3Ky TpeTboro mnokomiHHs (3G).
Mepexxa UMTS miaTpumye Habarato BUINI MIBHIKOCTI Tepemadi JaHUX, HiXK
Mepexky GSM. UMTS 3ab6e3nedye mBHIAKICTD Mepenadi fanux g0 42 Moit/c. GSM
MIATPUMYE MakCUMallbHy IIBUAKICTE 220 KO6it/c. OCHOBHMM HOBOBBEJICHHSIM
mepexxki UMTS Oyiio Te, 1m0 6ibIl BUCOKA IIBUIKICT Mepeaadl JaHUX JT03BOIHIIA
nepenaBatu my3uuHi ainu. HaBmaku, LTE 3a6e3neuye mBuakicts 10 300 M6iT/c
B HU3XIJHOMY KaHajl 1 75 MOiT/c y BucxizHoMy kaHaimi. Lle poouts mepexy LTE
Habararo mBHIIe, 3a0€3Meuyoun epeiady BiJeo 1 HaBITh IOTOKOBY Mepeaayvy.

Ha aykmioni wactor UMTS B nunai/cepnai 2000 poxy PenepatuBHa
PecniyOmika Himeyunna npuabana 98,8 Minbsipia HIMEUBKMX Mapok (110
ekBiBajieHTHO Mpubau3HO S0 MiTbsipaaM €Bpo). Oqnak UMTS He 3Moriia ctpumaTu
CBOIX BHMCOKHX OOIISIHOK. MOTO MIBHIKICTE nepeaadyli He MorJia 3aJI0BOJBHUTH
3pOCTalOYMil  TOJOJ KIIEHTIB MO TMpomyckHiil 3xatHocTti. [lpote, i1Phone
O3HAMEHYBaB MpPOpHUB B MoOiUIbHOMY IHTEpHeTi, xoua mepuri mojeni iPhone ne
nigrpumyBasii UMTS. ¥V 2007 poui Deutsche Telekom sunyctuia iPhone na
HIMEIIPKUN PUHOK 33 €KCKJIIO3MBHOIO YTOJI0I0, TOKJIABIIMA MOYATOK YHIKAJIbHOI B
cBoeMy poi ictopii ycmixy. [Phone 4 OyB mepror MoAENIio, sika MIATPUMYE
nepenauy nanux UMTS yepe3s HSUPA 31 mBuakictio 1o 5,7 Moit/c.

[le onna nepeara LTE: mpu moOy1oBI Mepeki MOKHA BUKOPHUCTOBYBATH
MOO1IBbHI 0a30Bi CTaHIlii, sIK1 Bx)ke Oysin ctBopeHi st GSM 1 UMTS, uio no30asiisie
BiJl HEOOXIJHOCTI CTBOPIOBAaTH a0COJIIOTHO HOBY 1H(QPACTPYKTYpY I MEPEXKI
YETBEPTOTO MOKOJIIHHS.

Deutsche Telekom B nanuii yac BukopucroBye LTE Ha HacTynmHuX 4yacToTax
(konTposbHa aata: 30 yepBus 2020 p.):

— Cwmyra 3 LTE B mianazoni 1,8 I'Ty Deutsche Telekom B ganuii gac
BUKOPHUCTOBYE 111 4aCTOTH BUKIIOYHO 17151 LTE.

— Cmyra 1 LTE B miamazoni 2,1 I'Tu. Ilg cmyra ugacror pawimie

BukopucroByBaiacs 1 3G / UMTS. B pamkax inimiatueu 5G Booster Deutsche
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Telekom B yepBHi 2020 poky movana BUKOPUCTOBYBaTH 15 merarepil 3 1i€i cMyTH
4acToT JyIsl AMHaMigHOTO oAty cektpy (DSS), sminnoi nns LTE/4G 1 5G.

— Hiamazon LTE 7 B mianmazoni 2,6 I'T'ry Lli 9acTOTH BUKOPUCTOBYIOTHCS
B OCHOBHOMY B MicTax njsi 30UIbIICHHA NpomyckHoi 3maaTHOcTi Mepexk LTE.
@di3UYH1 BJIACTUBOCTI IIUX YaCTOT HE JO3BOJIAIOTH IIMPOKO BUKOPHUCTOBYBATH iX
gepes iX 00MeKEHOTO Jiara3ony.

— Cwmyra 8 LTE B miamazoni 900 MI'tt Deutsche Telekom BukopuctoBye
11 YaCTOTH JJis1 3a0€3MEeUEeHHs] TapHOTO MOKPUTTS BCEPEANHI MPUMIIIEHb B MICTax
Ta OUIBII IIMPOKOTO MOKPUTTS B CUTbCHKIN MICLEBOCTI.

— Cmyra 20 LTE B mianmazoni 800 MI'm Cmyra 20 LTE mo cyTi €
MatepuHCchkolo Mepexeto LTE. Bcei omepaTtopu mepexki BUKOPUCTOBYIOTH 111
YacTOTH, 0COOJIMBO B CLIIBCHKIM MICIICBOCTI.

BpaxoByroun Bci 00CTaBMHHM HAIIOTO cydacHOTo dacy — nanjaemii COVID-
19, po3poOHMKaM CTIIBHUKOBOI MEpPEXKI BapTO 3aqyMaTHCh HaJ TUM, SK CIIJ
NOJIMIIMTYA 3B A30K a0 MaTh MEHIIl BTPaTU MOTOKY JaHUX, I Iepenadi
iHpopmarrii. «Ha m’ sty mepexi LTE nactynae mepexa 5G.

TexniuHo 5G He € HE3aNEKHOI0 MEPEKEI0, a CKOPIIIe A0Ja€ HOBI (PYHKIIII 1
TEXHIYHI XapaKTEepUCTUKU 10 IicHyro4doi wmepexi 4G. 3aBasku MO€THAHHIO
noctynaux yactoT Deutsche Telekom 3Hauno mnpuckoptoe posropranus S5G,
0Cco0JMBO B CUIbCBKIM MicuieBocTi. [le TexHomoriune Hactyn nae LTE me oaun
IMITYJIbC, TOMY IO Y KJII€HTIB € 1HIIIa cMyTa 4yacToT Jyist Bukopuctanus LTE i, oTxke,
OinbIa MponmyckHa 3AaTHICTh. JuHamiune posauieHHs cnektpy (DSS) rapanrye,
10 L€V J0JaTKOBUI CIIEKTP MOKe BUKOpUCTOBYBaTHCs KilleHTaMu LTE 1 kiienTamu
3 mpucTtposiMu 3 miarpuMkor S5SG. DSS 1 gomatkoBuii CrieKTp 30UTBIIYIOTH
IIBUJIKICT TIepeaadl JaHUX: B CLITbChKIM MICIIEBOCTI JACSKI IIBUAKOCTI 3017IbITHAIUCS
OuTbII HIXK yABIYL. TyT KIIIEHTH MOXKYTh BUXOAUTHU B [HTEpHET 31 IBUAKICTIO 10 225
MGit / ¢. ¥ MichKuX paiioHax, mikoBa MBUAKICTH ckiagae 600-800 MOit / c, a e
3HAYUTb, 1110 KOPUCTYBAYl MOXKYTh IEPETIsAIaTH B€O-CTOPIHKM HABITh IIBUIIIE, HIXK
panime. Kom6inamis DSS 1 po3ropranns caiitiB 5G B miama3oni dacrot 3,6 [T
ckinagae HoBuM craHgapT 3B's3ky. Sk 1 LTE, 5G Takox BUKOPHCTOBYE pi3HI

Jlara3oHy YacTOT JUTsl 3a0€3MeUeHHS MMOKPUTTS B MICTaxX 1 CUTHCHKIM MiCIIEBOCTI.
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ITangemis COVID-19, a Takox MoB'sS3aHl 3 HEIO MEIWYHI, COIaJdbHI Ta
EKOHOMIYHI TPOOJIEeMH BUKIIMKAIOTH 3MIHU B MOOUTEHOMY cepeoBuiili. Oneparopu
y BChOMY CBITI MOBIAOMJISIFOTH PO Pi3Ke 3POCTaHHS BUKOPHUCTAHHS MOOLIBHHUX
naHux, BKIodaroun Himeuunny, Itanito, Manaiiziro, @ininminu 1 Cidramyp, cepen
OaraTboX IHIIKX KpaiH, ajie aHaimiTuka Opensignal moka3sye, 110, He3BaXaKOUYHU Ha I1i
npo0JieMu, MOOUTbHHH 3B’ SI30K 3aTUIIIAETHCS TOOPHM.

Yacto omepaTopu JOMOMAararOTh CBOIM KOPHUCTyBadaMm, IHIPOMOHYIOYH
JI0AaTKOB1 MOO1JIbH1 1aH1 0€3KOIIITOBHO, a 1HO/I1 HAaBITh MPOIOHYIOUN HEOOMEKEHU N
o0csr nanux. lle o3HaKa BaXXJIMBOCTI MOOLIBHOTO 3B’SI3KYy MiJ 4ac KPU3H SK IS
npuUBaTHUX 0cCi0, Tak 1 as Oi3Hecy. He3Bakaiouum Ha BUXOpPH, IIO BPa3uiIM BCIX,
Opensignal 3a3HaB JuIIIe BITHOCHO HEBEJIMKI 3MIHHU B IIBUIKOCTI 3aBaHTaXeHHs 4G
KOPHUCTYBauiB B JESAKUX KpaiHax 1 30BCIM HE 3MIHUBCH.

3a naHamu, ki OyJIM MOAaH1 Ha OJIHIM 13 JDKEpeI MIBUAKICTh 3aBaHTAKECHHSI
4G B Asii, €Bponi, Ha bauzskomy Cxoni, B Adpuui, IliBgennii 1 LlentpanbHiii
Awmepuui 1 ITiBHIuHIA AMepull, Oyiau 3aBaHTa)XeH1 1o pizHOMY. BizbMemo sk st
MPUKIIAly KpaiHu €BpoIu.

Belgium 406 389 404 401 392 390 370 389 392
Bulgaria 422 419 417 408 393 403 405 400 384 —
Egypt 158 157 151 156 146 145 137 149 141 ~

Germany 30.1 304 30.2 29.9 30.1 299 29.7 30.2 30.3
freland 273 275 26.2 26.7 275 270 26.3 233 B

italy 28.1 279 286 292 288 28.1 < VB 237 | 236 [

Netherlands 586 579 555 582 577 557 56.3 58.9
Portugal 304 298 293 302 301 287 288 219 —
Qatar 429 | 428 383 378 375 392 35.4 I —
Romania 246 248 256 244 244 245 248 245

Saudi Arabia 267 267 269 272 276  26.1 243 236 P
South Africa 249 240 255 253 247 246  23.1 237 220
Spain 286 294 301 295 289  29.1 290 270 276
Switzerland 463 476 458 462 458 444 438 420 428 ——
UAE 392 398 410 405 395 392 32 387 | @56 ———
UK 257 261 256 250 250 245 238 243 BEEEE

Pucynok 2.2 — MoOutbHM# gocBifg mig yac manaemii COVID-19
Y Toil Wac AK B IIJIOMY OMNEPaTOpPH MPOMOHYBAIA CBOIM MOOUTBHUM
KOpUCTYyBauaM CTIiKI MOCAYTH Tepes o0auydsiM Oe3NpeleICHTHUX 3MIH B CBITI,
IIBUJIKICTB JCIIO 3HM3WIACA. Mu 0a4nMOo psii MOKJIMBUX IMPUYUH TAKOTO ITaIIHHS
mBUIKOCTI 3aBaHTaxeHHS 4G. IlpuumHM 3MiH B IIBHJIKOCTI 3aBaHTaxeHHS 4G

BKJIIOYAIOTh:
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— IligBumeHe conoXWBaHHA  MOOLIBHUX  JaHuX. OCKUIBKM  MOOUIBHI
KOPHUCTYBadi OLIbITIE TTOKJIAIAI0THCS HA CBOT TENE(POHH JIJISl IEPETIISATY MOOITEHOTO
Bijico 200 MPOBEJCHHS BiJcOYaTiB 31 CBOIMU KOJIETaMH, JIPY3IMH a00 POJIUYaMH,
OUIBIIIe CITOKMBAHHS JAHUX MOJYKE BUKJIMKATH TIEPEBAHTAXKEHHS, 110 MPHU3BEAC 10
MMaJIHHS MIBUIKOCTI.

— Omeparopu 3HIKYIOTH JIMITH JaHUX 11 MOOITLHUX ITAKETIB CBOIX KJIIEHTIB.
3a3Buuail 0OMEXEHHs Ha 00CAT JaHUX, 10 HAJIAI0ThCS B paMKax TapuU(pHUX MJIaHIB
CTUTPHUKOBOTO 3B'SI3KY, TEPEIIKOKAIOTh iX BHKOPHUCTAHHS, ajieé KOJU OMEPaTOPH
MIPOTIOHYIOTh OLIbIIE JAHUX, Y CHOKUBAYiB OLIbIIE HEMAE ITi€l MEePerIKoan sl
OUIBII MIMPOKOTO BHUKOPHUCTAHHS MOOUIBHOrO 3B’s3Ky. Ilpomo3uuis Oinbmioi
KUIBKOCT1 JIaHMX JIOTIOMAarae CIo)KMBadyaMm Iij] 4ac KpU3W 1 MOKE BKa3yBaTH Ha
BIICBHEHICTh B TOMY, MI0O MEpeka 3MOXE CHOPaBUTHCS 13 30UIBLICHUM
BUKOPUCTAaHHAM. 30KpeMa : B Itamii Mu crmoctepiraeMo MOBCIOJAHE OCIa0ICHHS
JIMITIB JIaHUX, Hanpukia, Vodafone mpomnonye HeoOMeXeHY KUTbKICTh JAHUX; B
CIIA Verizon nogas 1o tapu¢uux miaxis 15 I'b.

— 3MiHa MicIsl BUKOpPUCTaHHS MoOOUTbHOTO Tenedony. Kpuza 3minuna
MOBEIIHKY JroJed. Ypsaum OaraTboX KpaiH Haka3yloTh CBOIM TpoMajsHam
3QJIMIIIATUCS B CBOIX OyAMHKaX 0e3 KpalHbol HeoOXiAHOCTI. OCKIIbKHU OUIBIIICTh
YKUTENIB HE TIPOKUBAIOTH B IIEHTPAX MICT, I1€ O3HAYAE, 110 BOHU MOXKYTh IPOBOIUTH
MEHIIIE Yacy B MICIISIX, JI€ OTepaTopu MOOLTEHOTO 3B'A3KY BKJIAJIA 3HAYHI KOIITH B
1H(PaACTPYKTYpy, 1 OlIbIIe Yacy B YaCTHMHAX MICT, A€ ONEpPaTOpPU, MOKIMBO, HE
pO3poOMIN  MepexkeBy 1HGPACTPYKTypy [HJsi YOpaBIIHHS BEJIUKUMHU JEHHI
TPaHCIIOPTHI HABAHTAXKECHHSI.

— MoO6inpbHe BHKOpUCTAaHHS BiOyBa€ThCS B pi3HUN dac A00u. 3a3BU4YAid
KOpHUCTyBaul MOOUIBHUX NPUCTPOiB 0OauaTh HAWMHWKYY JIEHHY IIBUAKICTb
3aBaHTakeHHs BBeuepi, 0au3bko 20:00. abo 21:00 OnHak, Ko Baoma Tak 6arato
JIOJIe, MU TOYMHAEMO OauuTH, SK IIBUJAKICTH BpaHIl 1 BACHb Maaae o
aHAJIOTTYHOTO PiBHS, 110 3HIKYE 3arajibHy MBUIKICTh. Opensignal He1aBHO BUBUMB
1€ 3MIHA JEHHUX MBUAKOCTEM B ITamnii.

— Omneparopu NPUKWMAIOTh TPEBEHTUBHI 3aXOJW JUIsl 3HIKEHHS PHU3HKY

BIKITIOYEHB. Y NESKHX KpaiHax ornepaTopu MOXKYTh MOOOIOBATHCS, IO 1X MEPExi
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OyayTh IepeBaHTaXkEHI, 1 3aMICTh TOTO, 11100 PU3UKYBAaTH, BOHU MOXYTh 3MEHIITUTH
o0CsT JaHMX, SKI IX Mepexi MOBUHHI OOpOOJISATH, 3MEHIIMBIIN MaKCHUMAJIbHY
IMIBUJIKICTh JUIsi 0araTbOX KOPHUCTYBauiB. AHAJIOTIYHO IIbOMY, 4Yepe3 3aiBoi
00epeKHOCTI, MU OauniM, SK €BPOIMEHCHKI OpraHizallii MpPOCHUIN MPOBaWIEpiB
MTOTOKOBOTI'O B1JI€O 3HU3UTHU SAKICTh B1JI€O JI0 TTOSBU MTOTEHIIIMHUX MPOOJIEM, SIKi BOHU
B)KE€ 3pPOOMUJIH.

VY HimeuyunHi Hamii KOPUCTYBaul HE MOMITHJIM 3HAYHHUX 3MIiH B IIBUIKOCTI
3aBaHTaXeHHS 4G, 31 cCTaOUTBHOIO MBHUAKICTIO MpubIM3HO 30 MOIT / ¢, HE3BaXKar0Un
Ha MaclTad BIUIMBY BIpYCy Ha KpaiHy B LIULIOMY. BIUIMB B 1HIIUX perioHax pi3HUM,
ayie, SIK 1 B 1HIIMX PErioHaX, OMepaToOpHu 4acTo POOISATH KPOKH, 1100 MPOMOHYBATH
O€3KOIITOBHI JaHi ISl MATPUMKHU CBOIX KJIIEHTIB M1J] 4ac KPU3H.

Crano momiTHO, sK psa KpaiH €Bponu Ta bmusskoro Cxony Bhoepiue
BUNPOOYBAJIM 3HU>KEHHS MIBUIKOCTI 3aBaHTaXeHHS 4G B IPYruil THXKJIEHb Oepe3Hs
— Ha THXJEHb paHille, HiX y 0aratbox kpainax Asii. B Itanii, CayaiBcekoi Apasii 1
Karapi cnocrepiranoch Tpy THXKHI NOCHUIb 3HMXKEHHSI, NIPU LIbOMY IIBUJAKICTH B
ITamii Bana 3 28,1 M6it / ¢ B nepiuii TxkaeHb 0epesHs 10 23,6 MOIT / ¢ B ocTaHH1#
TWXKJEHb TOTO X MicAlls, TOOTO 3arajibHe 3HWKEeHHS Ha 4,6. MOit / c. Ilpote
JaCTKOBO II€ TOB'SI3aHO 3 THUM, IO ITATMCBKI omepaTopu MOOUIBHOTO 3B'S3KY
MOCJIA0IOI0Th CBOT 3BUYAiTHI OOMEKEHHS Ha TIepeiavy JaHuX, 100 JOTIOMOTTH ITi]1
qgac KpU3H.

KinbkicTe Hammx kopucTyBauiB B KaTapi 3a Toil sxe nepiof; 3HU3MIOCA Ha 8,8
MG6it/c (22,5%). Xoua Brepiiie moOayuiIn naiHHs MIBUIKOCTI 3aBaHTaxeHHs 4G B
BenukoOpuTtanii B Apyruil THXKIEHb Oepe3Hsl, TIIbKM Ha OCTAaHHBOMY THXHI TOTO

MICSLS — HaHCUIIbHIIIE 3HMXKEHHS THXKICHD 3a TYDKHEM, 3HM)KEHHS Ha 6,1 MOit/c

(25%).
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2.3 Pict mobinbHOro Tpadiky LTE nix ywac manaemii (COVID-19)

MoOinpauilt  Tpadik mocsar pexopaHux 80%, TUM camMuM  (PaKTHYHO
BUTICHUBIIM B JICSIKUX Tajy3sX KJIACH4HI CTAaIllOHApPHI KOMII'IOTEPH Ta HOYTOYKH.
[Tpu pomy cepito3nuil npupict Tpadiky 3 MOOUTFHUX MPUCTPOIB 3adiKCOBAHUI 3
noudatky 2020 poky, KoJId B CBITI ovanacs nanjemis. O4iKyBaJloCh, IO MMaHIEMis
HAJacTh MPOTUJICKHUNA BIUIMB Ha PO3MOALT Tpadiky MK MOOUIBHUMHU 1
HACTUIBHUMHU CUCTEMAaMHU.

JloriuHo OyJIO MPHUITYCTUTH, IO Mij 9aC MAaCOBOI CaMO130JISIIiT MTOMYJISPHICTh
CTAI[lOHAPHUX CHUCTEM IIOMITHO 3pOCTE, aJKe 4Yepe3 NaHAEMII0 3HUXKYETbCA
MOOUIBHICTh KOpUCTyBauiB. OjHak, aHamiTuku SlickJump Big3HAUUIU TOMITHE
3pocTaHHs 00csAriB MoOUTEHOTO Tpadiky B ciuni 2020 poky. HaBecHi cioctepiraBcs
HEBEJIMKUN CIaJl, MiCs 40ro MOOIIRHUN Tpadik BUPIC JO PEKOPAHOrO MOKA3HUKA,
SKUU paHiiie e He GikcyBaBcs B Y KpaiHi.

3a cnoBaMM TeXHIYHMX (paxiBIliB, MOTOYHUI MOKa3HUK B 80% — manexo He
MaKCUMAaJbHUI. SIKIIO TeMIH MPHUPOCTY MOOLIBHOTO Tpadiky 30€peKyThCs, TO B
2021 pomi #oro uvactka Moxe ckiactu 88-92%. 3a MuHYNIHME piK ayauTopis
coLllalIbHUX Mepex 3pociia Ounbil HikK Ha 10%, 1 HAa moyaTok junHa 2020 poky
HapaxoByBaja 3,96 MUIbSIp/Jia KOPUCTYBAUiB.

To6To BHepiie MOXKHA CKa3aTH, 10 THUX, XTO KOPUCTYETHCS COLMEPEKaMHU,
3apa3 OuIblIe, HIK TUX, XTO HUMHU HE KOPUCTYETHCS. SAKIIO CYUTH MO TEHACHIISAX
3pOCTaHHs, KO’KEH O0XKUM IeHb aKayHT y COLIIAJIbHUX MEpEerkax BIIEepIlle 3aBOAMIIU B
CepelHbOMY MIJBHOH JIOEH, a 1e Maike 12 HOBUX KOPHCTYBauiB B CEKYHIY.
3pocTaHHs B OCTaHH1 Micsli, MaOyThb, MPUCKOPUBCA, XOU IUIAHKA B IOJIOBUHY
CBITOBOT'O HACEJICHHS B)KE TOJ0JIaHa.

O6mMmexenns moB'szani 3 COVID-19, itMoBipHO 3irpaiu CBOKO POJib, ajie
Oarato manux OyJo 310paHO B MEPIIOMY KBapTalll POKY, TOMY € HMOBIPHICTb, IO B

HACTYHOMY 3p131 CTATUCTUKU MU TaKOX BIA3HAYUMO IIBUJKE 3POCTAHHS.
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TOTAL NUMBER OF SOCIAL MEDIA ANNUAL GROWTH IN TOTAL NUMBER OF SOCIAL PERCENTAGE OF TOTAL
ACTIVE SOCIAL PENETRATION (USERS THE TOTAL NUMBER OF MEDIA USERS ACCESSING SOCIAL MEDIA USERS
MEDIA USERS vs. TOTAL POPULATION*) SOCIAL MEDIA USERS VIA MOBILE PHONES ACCESSING VIA MOBILE

® &

3.96 51% +10.5% 391 99%

MJIP]] +376 M/TH

Pucynok 2.3 — BukopucTtanHs coliadbHUX MejIia HaBKOJIO CBITY
Yucno KopucTyBauiB IHTEPHETY MPOJOBKY€E BIIEBHEHO POCTH: 32 OCTaHHIMHU
JAHUMH, 33 MUHYJIMI pIK BIEpII€ B IHTEPHET BUUILIM 346 MUIbIOHIB YOJIOBIK.
CpOroJiHi IHTEPHETOM KOPUCTYIOThCS 4,57 MuIbsgpaa ocid Mo BCbOMY CBITY, ILIO
ckianae maibke 60% BiJl 3arajbHOT YUCEIBHOCTI CBITOBOI'O HACEJICHHS.

TOTAL UNIQUE MOBILE INTERNET ACTIVE SOCIAL
POPULATION PHONE USERS USERS MEDIA USERS

7.79 5.15 4,57 3.96

BILLION BILLION BILLION BILLION

URBANISATION PENETRATION: PENETRATION: PENETRATION:

56% 66% 59% 51%

Pucynox 2.4 — Iludposa riobaizalist o BCiM CBITY

3a octanHi 12 MicsiiB riao0anpHa IHTEpHET-ayAuTOpPis 301IbImIacs Ha 346
MIJIBHOHIB, 110 BIAMNOBIIA€ PIYHOMY 3pOCTaHHIO OUIbII HIX Ha 8%. B cepennbomy
1ie o3Hayvae, mo 3 JunHg 2019 poky KOKHOT CEKyHIy BIEpIe B IHTEPHET BUXOISThH
11 HoBUX KOpucTyBauiB. [{ludpu no kopuctyBauax MoOUIbLHUX TeNe(OHIB B ILOMY
KBapTajll He Ay>K€ BIAPI3HAIOTHCSA BiJ KBITHEBUX, aje ocTaHHi naHi GSMA
Intelligence moka3yloTh, IO YHCIO YHIKJIbHUX MOOUIBHMX KOPHUCTYBayiB
MPOJIOBXKYe€ 3poctat. OpraHizallis MoBIAOMIISIE, 110 32 PIK KUIbKICTh KOPUCTYBAUiB
MOOUTBHHUX BHPOCHO Ha 2,4%, xo4a B niepri 3 micsiri 2020 poky TeMnu 3poCTaHHS

cnoBuThbHIIIHCS 710 0,5% B MOPIBHAHHI 3 TIOTIepeHIM KBapTaioM. Lle ynoBiibHEHHS,
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HNMOBIpHO, MOB'13aHO 3 0OMEKEHHSIMHU Yepe3 KOpoHaBipyc, oco0nuBo B Kurai, skuit

CHJIHO BIUIMBA€ Ha 3arajbHE 3pOCTaHHS CBITOBOI EKOHOMIKH.

NUMBER OF UNIQUE UNIQUE MOBILE NUMBER OF MOBILE MOBILE CONNECTIONS AVERAGE NUMBER OF
MOBILE USERS (ANY USERS AS A PERCENTAGE CONNECTIONS AS A PERCENTAGE OF CONNECTIONS PER
TYPE OF HANDSET) OF TOTAL POPULATION (EXCLUDING 10OT) TOTAL POPULATION UNIQUE MOBILE USER

POO®®

5.15 66% 7.94 102%

MJTPI MITPLT

Pucynok 2.5 — Mo06ipH1 KOpUCTyBadi 1 MOOUIbHI MIKIIOYCHHS

2.4 3mina mBHAKOCTI ii BmpoBaxkeHHs: 5G B ymoBax COVID-19

Texnozorisa pagio noctyny 5SG cTaHe KIHOYOBUM KOMIIOHEHTOM MEPEKEBOIO
cycniibcTBa. Bin Oyze cripsiMOBaHUiA Ha MIBUAKE 3pOCTaHHS TpadiKy 1 3pOCTAIOUHIA
MONUT Ha MIJKJIIOYEHHS 3 BUCOKOI MPOIYCKHOIO 3/aTHICTIO. BiH Takox Oyne
NIATPUMYBATH BEJIMYE3HY KUIBKICTh MIJKIIOUEHUX MPHUCTPOIB 1 3aJ0BOJIBHATH
noTpeOr KPUTHUYHO BAXKJIMBHUX JOJATKIB B BHCOKOHAJIMHIN 3B'SI3KYy B pPEaAIbHOMY
yaci. 5G 3a0e3neunTh 0€3pOTOBHI 3B'A30K JJIs IIMPOKOTO CIIEKTPa HOBUX J10/IaTKIB
1 ClIeHapliB BUKOPUCTAHHS, BKJIIOYAIOYU HOCSTHCA MPUCTPOI, pO3yMHI OyIMHKH,
0e3MeKa/KOHTPOIb JOPOKHBOIO PyXy, KPUTUYHO BaXIUBY 1H(PPACTPYKTYpYy,
rajgy3eBi MPOIECH 1 BUCOKOIIBUAKICHY JIOCTAaBKy MyJibTUMerdia. B pesynbTati 11e
TaKOX TMPUCKOPUTH pPO3BUTOK IHTEpHEeTY peueil. Unenn MCE, BkiItouarouu
KJIIOUOBUX TpaBLIB rany3l, Taimy3eBl (QopymH, HAIIOHANbHI Ta pErioHalIbHI
oprasizaiii 3 po3poOKH CTaHAAPTIB, IO PETYJIOIOTH OPraHU, OMEPATOPIB MEPEK,
BUPOOHMKIB OOJIaIHAHHS, @ TAKOXK aKaJeMIYHI Ta JOCIHITHUIIbKI YCTAHOBU Pa3oM 3
Jep:KkaBaMu-4JieHaMu, 310panucs B poOouy rpyny, sika BIANOBiAala 3a CUCTEMHU
IMT, 1 3aBepmuiaM IUKI JOCHIIKXEHb KIIOUYOBUX BHMOT 0 MPOAYKTHBHOCTI
texHosnorii 5G mist IMT-2020.

AmnanoriyunuM unHoM, LTE Oyne po3BuBaTuCs TakKuM YMHOM, 1100 BU3HABATH
Horo poJib B 3a0€3MEUEHH] BIJIMIHHOTO MOKPUTTS U1 MOOUTHPHUX KOPHUCTYBayiB, a

Mepexi 5G Oynyth Bkiatouatu goctyn LTE (Ha ocHOBI MyJbTHUIUIEKCYBaHHS 3
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OpPTOTOHATHLHUM YAaCTOTHUM po3/iaeHHsM KaHaiB (OFDM)) pazoM 3 HOBUMU paiio
iHTep(dericoM MpPO30pUM UYHMHOM. fAK O piBHA OOCIYrOBYBaHHS, TaK 1 [0
kopuctyBauiB. Ilpubmuzno 10 2020 poxky BelMKa dYacTHHA JIOCTYITHOTO
0e31poTOBOTO OKPUTTS Oy/e 5K 1 paHimie 3abe3neuyBatucs LTE, 1 BaxxauBo, mo6
OTIepaTOPHU 3 POTOPHYTUMHU Mepexxamu 4G Malld MOXKIIUBICTh IEPEBECTU YACTUHY -
a00 BECh - CBIM CMEKTP HA HOBI TEXHOJIOTIi 0€3POTOBOIO JIOCTYIY.

Jns  omeparopiB 3 OOMEXKEHMMH pecypcaMu CIEKTpa MOKJIHUBICTh
BIIPOBADKCHHST MOXUJIMBOCTEH S5G 3 MOMXIMBICTIO B3a€EMOJIi — THUM CaMUM
JO3BOJISIIOYM  3aCTApLIMM  IPHUCTPOIB  IMPOJIOBKYBAaTU OOCIYyTOBYBAaTHUCS HA
CYMICHOMY HOCIi — JTy’K€ BUTIJHA, a B IESIKUX BUIAJIKaX HABITh KUTTEBO BAKIIUBA.
VY Toin xe yac po3BUTOK LTE 10 MOMEHTY, KOJIM BOHO CTaHE IOBHOIIPABHUM YJICHOM
ciMeiicTBa panio-iHTepdeiiciB 5G, mMae BaxJIMBE 3HAYCHHS, TUM OUIbIIE 110
MOYaTKOBE PO3TOPTaHHS HOBHUX Pajiio-1HTEP(ENCIB MOKE HE MPAIIOBATH B TUX KE
niama3zoHax. Mepexa 5G 3abe3neunts nojsiiHe 3'ennands Mixk LTE, siki mpaiiorotsh
B aiana3zoHax Huwx4e 6 [T, 1 edpipaum iHTepdeiicom NX B mianazonax Big 6 I'Tn
no 100 I'Tm. NX Takox MOBUHEH 3a0e3MedyBaTH arperyBaHHS B IUIONIUHI
KOpPHUCTYBaya, TOOTO CHUIbHY JOCTaBKY JaHUX yepe3 KomrnoHeHTHI Hecyul LTE 1
NX. VY 11b0My MOMEHTI TOSICHIOIOTHCSI KJTFOUOB1 BUMOTH 1 MOXKJIMBOCTI 5G, a TaKOX
HOTO TEXHOJIOT1YHI KOMIIOHEHTH 1 MOTPEOU B CTIEKTPI.

o6 3a0e3nmeynTy MOXIJIMBICTh MIAKIIOYEHHS MJI AYXKE IIUPOKOTO KOJIa
JOJIaTKIB 3 HOBUMH XapaKTEPUCTUKAMU 1 BUMOTaMHU, MOXKJIMBOCTI O€3IpOTOBOTO
noctyny 5G MOBUHHI BUXOAWTH JAJIEKO 3a PaMKH MOKJIMBOCTEM MOOIJIBLHOTO
3B'SI3KY MOMNEPEIHIX MOKOJiHb. L1 MOXIMBOCTI OyAyTh BKIIIOYATH BEJIUKY €EMHICTb
CUCTEMHU, y>K€ BUCOKY IITBUIKICTh TIEpPeIadl IaHUX BCIOIH, Iy>KE HU3bKY 3aTPUMKY,
HAJBUCOKY HAJIAHICTh 1 JOCTYIHICTb, AYX€ HHM3bKy BapTICTh MPUCTPOIO 1
CTIO’KUBAHHS €HEPrii, a TAKOXK €HeProePeKTUBHI MEPEKI.

3a nporuozamu, NoTpedu B Tpadiky sl CUCTEM MOOUIBHOTO 3B'SI3KY Pi3KO
3poctyTh. Illo0 miarpumyBaTu 1ed Tpadik JOCTYHmHUM crocodoom, mepexi 5G
MOBUHHI JIOCTABJISITH JIaH1 3 HabaraTo OUIBIII HU3HKOIO BAPTICTIO 32 OIT B TOPIBHSAHHI
3 cyyacHUMH MepexaMu. Kpim Toro, 30UIbIIeHHs CIIOKMBAaHHS JaHUX MPU3BEIC 10

301JIbIIEHHS] €HEPTOCTIOKUBAHHS MEPEXK.
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Omxe, 5G NOBUHEH CIOXUBATH 3HAYHO MEHIIIE €HEPTii Ha TOCTaBIICHUH OIT,
HDK ICHYIOUl CTIIBHHKOBI Mepexi. EKcrnoHeHmianbHe 3pOCTaHHA 4YHUCIa
M1IKIIOYEHUX TPUCTPOIB, TAKUX K PO3TOPTAHHS MUIbSP/IIB 1aTYUKIB, BUKOHABUUX
MEXaHi3MiB 1 aHAJIOTTYHUX MPUCTPOIB 3 OE3APOTOBUM MIAKIIOUECHHSM JJISi MACOBOTO
MIJKIIOYEHHS MaIlluH, 3aKaJa€ BiJ MeEpexl MATPUMKA HOBHX MapajurM B
yIIpaBJIiHHI PUCTPOSMHU Ta MIIKIIOYESHHIMH, K1 HE CTaBJIATH I11]1 3arpo3y Oe3IeKy.

Kosxen mpuctpiit Oyae reHepyBaTi ab0 CIOKHBATH JyXKe MaJICHBKI 00CITH
JAHUX JI0 TaKOl MIpH, IO BOHU OKpeMO a00 HaBITh Pa3oM MaTUMYTh OOMEXEHUMN
BIUIMB Ha 3arajbHui oOcar Tpadiky. OaHak Beaude3Ha KUIbKICTh MIJKIIOYEHHX
IPUCTPOIB CEPUO3HO MIAPUBAE 3AATHICTH MEpEeXki 3a0e3leuyBaTH CUTHAI3AINIO 1
YIPAaBIIATH 3'€ THAHHAMHU.

Ko’xHe mokoniHHsS MOOUIBHOTO 3B'sI3KYy OyJIO MOB'A3aHO 3 OLIbII BUCOKUMH
MIBUIKOCTSIMU Tepefavl JaHUX B TOPIBHSAHHI 3 TMOMNEPEIHIM TOKOJIHHIM. Y
MUHYJIOMY OCHOBHA yBara HpHJLIsIacs MIKOBOI IIBUAKOCTI Nepeaayl JaHuX, sKa
MO>K€ MIATPUMYBATHUCS TEXHOJIOT1€I0 O€3IPOTOBOIO JOCTYITY B 1I€AJIbHUX yMOBaX.

Opmnak OUTHII BaXKITMBOIO MOJKJIMBICTIO € IIBHJAKICTH MEpeaadl JTaHuX, sSKa

JIACHO MOe OyTH 3a0e3rnedyeHa B peajJbHUX YMOBAxX B PI3HUX CIICHAPIAX.

4G 5G

Person to Person More connections to things Internet of Everything

iy )

XMbps

Jacssices |
e 0 [ — m

im ——>» 60ms latency 1.6¢cm —  1mS latency

Pucynok 2.6 — Bigkputu cBit y GIGA
5G nmoBUHEH MIATPUMYBATU MIBUAKICTH MEpeaadl AaHuX, 110 nepesuirye 10
['6iT / ¢, B IEBHUX CIIEHAPIsIX, HAPUKIIA], B TPUMIIIEHHSX 1 B MUTHHUX 30BHIIMIHIX

cepenopumiax. IlIBuakicTe mepemadi gaHux B kuibka 100 MOiT / ¢ 3a3Buyait
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JOCSKHA B MICBKUX 1 MPUMICHKUX yMoBax. LIIBUIKICTh mepeaadi JaHUX HE MEHIIE
10 M6iT / ¢ moBuHHA OyTH TOCTYITHA MPAKTUYHO BCIOJIU, BKITIOYAIOUN MaJIOHACETICHI
CUIbCHKI pallOHM SIK B PO3BUHEHHUX, TAK 1 B KpaiHax, 1110 PO3BUBAIOTHCSI.

Jly’ke HH3bKa 3aTpUMKa OOYMOBJIEHa HEOOXIIHICTIO MIATPUMKHA HOBHX
nonatkiB. Jleski WMOBIpHI BapiaHTU BUKOpHUCTaHHS SG, Taki Ak Oe3neka Tpadiky i
YOPABIIHHSA KPUTUYHO BaXKJIMBOIO 1HPPACTPYKTYPOIO 1 Tady3eBUMHU IMPOIECAMHU,
MOKYTh 3aKaJIlaTH Ha0araTo MEHILIOIO 3aTPUMKHU B TIOPIBHSAHHI 3 TUM, 1110 MOXJIMBO
B CY4YaCHHMX CHCTE€Max MOOUIBHOTO 3B'S3KY. [ MIATPUMKH TaKUX KPUTHUHHUX 10
3aTpUMOK J0JaTKiB SG noBrHHA 3a0€31e4yBaTH HACKPI3HY 3aTPUMKY H0AaTKu 1 Mc
ab0 MeHIIIe, X04Ya BUMOTH JI0 KaJ[pyBaHHIO Ha PiBHI 10JaTKy Ta OOMEKEHHS KOJICKIB
JUIsL MyJIbTUME/1a MOXKYTh Ha MPAKTHILI IPU3BOJUTH 0 OUIbII BUCOKUX 3aTPUMOK.
barato cepBiciB po3MOAUIATUMYTh OOUMCIIOBAJIbHY MOTYKHICTh 1 CXOBULIE MOPYY
3 panio iHTepdeiicom. Lle cTBOPUTH HOBI MOKIIMBOCTI JJIs 3B'SI3KY B pealibHOMY 4aci
1 320€31e4YnTh HAJIBUCOKY HAAIMHICTh OOCIIyTOBYBAHHS B CAMHX PI3HHMX CLIEHAPIAX,
BIJI pPO3Bar J10 YIpaBJiHHSA IPOMHUCIOBUMH MPOIIECAMHU.

Ha nonatok 1o nye HU3bKOi 3aTpUMKH, SG Takok MOBUHEH 3a0e3neuyBaTH
MIJKJIIOYEHHS 3 HAJBHUCOKOI0 HAJIMHICTIO Ta HAJABUCOKOI JOCTYMHICTIO. Jlist
KPUTHUYHO BaXJIMBUX MOCHYT, TAKUX SIK KOHTPOJIb KPUTUYHOI 1HPPACTPYKTypH Ta
Oe3neka pyxy, 3B’A30K 3 IEBHUMH XapaKTEPUCTHUKAMH, HAPUKIIAJ, KOHKPETHOIO
MaKCUMaJbHOIO 3aTPUMKOIO, HE TOBHHEH OyTH MPOCTO «THUIIOBO-IOCTYITHHUM.
[[IBuamie, BTpaTa 3B 53Ky Ta BIAXWJICHHS BiJ BUMOT JIO SIKOCTI OOCIYTrOBYBaHHS
NOBUHHI OyTHM HAJ3BUYaHO piAKiCHUMH. Hanpukiaa, NeIKuM MPOMUCIOBUM
J0/IaTKaM MOYe 3HaJJOOUTHCS TapaHTyBaTH YCIIIIHY IOCTaBKY MAKETIB MPOTAToM |
MC 3 UMOBIpHICTIO BHIIE 99 BiJICOTKIB.

Henopori MoOUIBHI TPUCTPOT 3 HUBBKUM EHEPrOCHOKMBAHHAM OyIin
KITFOYOBOI0 BHMOTOI0 PUHKY 3 MEPIIUX THIB MOOUIbHOTO 3B's3Ky. OpHak, moo
3a0e3reunT 0aueHHsI MUTBSP/IIB O€3IPOTOBUX MIAKIIOUEHUX JAaTUYUKIB, MPUBOJIIB
Ta MOJIOHUX MPUCTPOIB, CIiJ 3pOOUTH MOAATBUIUN KPOK 3 TOYKH 30py BapTOCTI
MIPUCTPOIO Ta CIIOKHUBAHHS eHeprii. Mae OyTu MOXIuBO, 100 npuctpoi SG Oynu
JIOCTYTIHI 3a JIy»K€ HU3bKOK BAPTICTIO Ta 3 4aCOM aBTOHOMHOI pOOOTH K1JIbKa POKIB

0e3 mia3apsaaKy.
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Xoua CHOXHUBaHHS €HEPrii MPUCTPOEM 3aBXKAU OylIO TPIOPUTETHUM,
eHeproeeKTUBHICTh HA CTOPOHI MEPEXi HEIIOJaBHO BUHUKIIA K gogaTkoBuii KPI
3 TPhOX OCHOBHUX MPUYHUH:

— EHeproedexTuBHICTH € BaXIIMBOIO CKJIAJOBOIO 3MEHIIICHHS €KCIUTyaTallliHUX
BUTpAT, a TaKOX PYIIEM IS KPamoro po3Mipy BY3JiB, IO TPHU3BOAUTH [0
3HMKEHHS 3aTaJIbHOT BAPTOCT1 BOJIOIIHHSL.

— EHneproedextuBHicTh 3a0€3me4y€e pO3rOpTaHHS MEpPEX M03a MEpPEekKero, SKi
MOKJIAJAal0ThCS HA COHSYHI MaHeN CepeAHbOT0 PO3MIPY SIK JKeperia )KUBJICHHS, 1110
JIO3BOJIIE 0€3POTOBOMY MIAKIIOUCHHIO JICTAaTHCS HABITh JI0 HaWBIIIAJICHIIIMX
paiioHiB.

— EHeproedexTuBHICTh HEOOXIHA Uil peati3alii MparHeHHs OIepaTopiB
3a0e3neunTu 0e3IpPOTOBUIA TOCTYII CTIMKUM Ta OUTbII €()eKTUBHUM CITIOCOOOM.

— BaxuuBicTe 1mx ¢dakTtopiB e Ouibie 3poctatume B epy S5SG, a oTke,
eHeproe(eKTUBHICTh OyJ€ Ba)XJIMBOK BUMOrOI0 MpU po3poOlil Oe3ApOTOBOro
nocrynny 5G. COVID-19 neMoHCTpy€e BaXIUBICTh IIMPOKO IOMIMPEHOIO
BUCOKOIIBUJKICHUI  IIMPOKOCMYTOBHM  1HQPACTPYKTYpH 1  MOKIHMBOCTI
1IKJTFOYEHHS

— 5G 1 Wi-Fi — aBi B3aeMogomnoBHO0O4Y1 TeXHOMOTIT. binplicTs ar0aei B CBITI
MPAIOIOTh 1 BYATHCS 3 JIOMY, 1 CIIOCTEPIraeThCsl 3HAUHE 3pOCTaHHS BUKOPUCTAHHS
nanux Wi-Fi. JloctaTHiit criektp s migkiarodeHas Wi-Fi.

— HabaraTo BakiuBille, HIK OyJb-KOJM paHimie. ToMy BaKJIMBO PO3IJSHYTH
Wi-Fi 6 (Wi-Fi nHactynHoro mokojiHHs) B mianasoni 6 I'T (5,925-7,125 I'Tn),
nanpuknaza B CLIA, bpasunii, Kopei, BenukoOpuTranii.

— BucoxomBuakicHa 1 BHCOKOSIKICHA IIMPOKOCMYToBa iH(ppacTpykTypa i
MOXKJIMBICTh TIJAKIIOYEHHS € KIIOYOBUMU (pakTopamMu BimmaneHoi poOoTH,
€JIEKTPOHHOT OXOPOHH 310pPOB s,

— EnexkTpoHHe HaBYaHHS, €JIGKTPOHHA KOMepuis 1 T. JA. 1 BIJHOBJICHHS
CeKOHOMIKH.

— 5G MOXe 3a70BOJILHUTH TOTPEOM B HOBUX IHHOBAIIIWHUX TpOrpaMax jis
OXOPOHHU 3JI0POB'S (BUCOKOIIBUAKICHUNA 1HTENEKTYaJbHUNA IIUPOKOCMYTOBUI

noctymn). 3a ganumu FOHECKO, 826 MinbpiioHIB CTYI€HTIB HE BiJIBIIYIOTh 3aHATTS
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yepe3 COVID-19, He MatoTh OCTyIy 10 AOMAIIHLOTO Komm torepa, a 43% (706
MIJTEHOHIB) HE MaIOTh BIoMa [HTepHeTy.

[lotpeba B  BUCOKOLIBUAKICHUM IIMPOKOCMYTOBOTO  3B’SI3Ky, 1100
3aJMINATHCS BAOMA 3J0POBHM IIiJ] yac naujemiil. Jljis mopiBHAHHA B13bMEMO KiJIbKa
KpaiH:

— O06’ennane KopomniscTBo Benuko:

FCC nagana oneparopaM TUMYacOBUM JOCTYH A0 TOAATKOBOTO CIEKTPY JJIst
3aJI0OBOJICHHS MIJABUILEHOTO IMOMMUTY Ha IIMPOKOCMYTroBUH 3B’si30K. IIporpama
oxoponu 310poB’s COVID-19 Hanae ¢dinancyBanns B po3mipi 200 MiibiloHIB
nonapiB CIA, Buninene KoHnrpecom 1jisi HaJlaHHA AOMOMOIHM B Tally31 OXOPOHU
3n0poB's.  [locTauanbHUKM HaJalOTh MOCIYTM HIAKIIOYEHOTO  MEIUYHOIO
0o0CIyroByBaHHsl MAll€EHTIB Ha JOMYy a00 B MOOLIBHUX MICISIX Y BIANOBiAb Ha
nangemito COVIDI19. FCC mnpuitnsana npaswia, 3rigHo sxux 1200 wmerarepi
cnekrtpa B miama3oHi 6 ['T1y (5,925-7,125 I'T'y) mocTymnHi Jy1sl HENIIEH30BaHYBaHOTO
Bukopuctanta. COVID-19 nponemMoHCcTpyBaB BaxuBicTh cucteM Wi-Fi ais Toro,
11100 3anuiratucs Baoma. Li Hosi mpaBuia Biakputots Wi-Fi 6, HacTynmHe MOKOTiHHS
Wi-Fi, rpae BaxsuBy poJib B pO3BUTKY [HTEpHETY peueii Ta eeKTPOHHOI OXOPOHH
310pOB's.

— Kwuraii:

Tenemenuuuaa Ha 6a31 5G B pI3HUX JIKApHAX JJI JUCTAHIIIHHOL
J1arHOCTUKH, JTIKyBaJIbHI IOCIyTH. Pimenns ans koopauHauii KT 1 peHTreHiBChbKUX
npoMeHiB Ha ocHOBI 5G st Tounoi inenTudikamis KT Ta iHmmx 300paxkeHs npu
oOcTexxenHi migo3proBanux Bunaaku COVID-19. [ndopmartis, 1o BiagnpaBiseTsCs
yepe3 Mepexi S5G, Brimouaroud jgaHi MoHiTopuHry EKID 1 ynbTpa3BykoBI
300paXeHHsl, TUM CaMHUM T[OKPAIIyl0Ul MOKJIMBOCTI MEIUYHUX JIKyBaHHS B
EKCTPEHUX 1 BAXKKUX BUMAAKaX. XMapHI IHTEJIEKTyallbH1 po0oTH 5G 1151 BAKOHAHHS
TakKuxX poOIT, SIK JIUCTAHIIMHWA JOTJIAM, BHUMIPIOBAHHS TEMIEpAaTypH Tiia,
ne3iHgexiis, NpuOupaHHs 1 JOCTaBKa JIKiB, €(QEKTUBHO 3HIKYIOUHM PHU3UK
nepexpecHoi IH(eKIi 1 MOTINIIeHHs yIpaBIiHHS 130JiLi€eo nanat. [ndpayepBone
BUMIpIOBaHHA Temneparypu SG 0yIio 3acTocoBaHO 110 Tpadiky Xabu B sl MICT ISt

KOHTPOJIIO 32 CTAaHOM TlacakupiB. Bignanene HaBuanusa 5G (qucTaHIIiiHe HABYaHHS
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B XMapi, npsiMa TPaHCJIALIS AUCTaHIlIiiHE HABYaHHS, CHHXPOHHUHU KJIac i T.1.), IO
JI03BOJISIE YHUKHYTH 301p CTYJIEHTIB MiJ] Yac crajiaxy 1 3HWKEHHs pU3UKY 1H(EKIII].

Ouikyetbes, mo B 2021 pori CBITOBUH PpUHOK TEXHOJOTIM 5g ckiane 5,53
MITBsIpAa AoJapis, a 10 2026 poky gocsrae 667,90 minbsipaa qoyapiB, Mpy MOMY
CAGR cknage 122,3% 3 2022 no 2026 pik. A3iaTcbko-THX0OKEaHCHKHUI PETioH
OyJie HalO1IBIITUM YYaCHMKOM CBITOBOT'O PUHKY, TIPH 1IboMy 2,20 MiTbsip/Ia 10J1apiB
B 2021 pori 1, 3a ouinkamu, 10 2026 poky gocarae 329,09 minbspaa ponapis, npu
bOMY  CEpeIHBOPIUHMUNA TeMil 3pocTaHHs ckiage 130,7%  mpoTsirom
MIPOTHO30BAHOTO MEPIOY.

OuikyeThest, Mo TexHOJOTI 5SG 3poOUTH PEBOJIOIIID B Traidy3i 3B'S3KYy B
ycboMy cBITi. JlocmijpkeHHss TexHojorii 5G  3abe3neuye TMOOKUN aHami3
oOnajHaHHs, MPOTPAMHOTO 3a0€3MEeUeHHA Ta MOCIYT, Kl MarlTh BUpILIAIbHE
3HaueHHA Mg ycrixy TexHousorii 5G. [ocsaruenns B texHomnorii 5G o0ymoBieH1
oesmiuyto (PyHkii 0e3apoTOBOro 3B'SI3Ky, SKI B LUIOMY HOAUISIIOTHCS Ha
MOJIIMILIEHY IIHUPOKOCMYTOBUIA MOOUIbHUI 3B's130K (eMBB), HanHailiHy 3B's30K 3
major 3arpuMkoro (URLLC) i1 macoBy 3B's30k mammuHoro tumy (mMTC).
OuikyeThCs, 0 TexHOJOoT1sd 5G 3a0€3MeunTh MBUIAIIMM 3B'SI30K, HIXK 1HII ICHYIOYI
TEXHOJIOTi, 1, OTXe, BIJIKPUBA€ IMOTCHINAN SIK JJIs CIIOKHBadiB, TakK 1 JJIA
npoMuciioBocTi. KpiMm TOro, odiKyeThcs, M0 MDKHApOJAHA CTaHAAPTU3AIISA
TE€XHOJIOT1 5G MPUCKOPUTH MACOBE BIPOBAIKEHHS IPOMHUCIOBOI aBTOMATH3AllI1 Ta
MIIKJITFOYEHUX aBTOMOOLIIB. BUIbIIT TOT0, OYIKY€EThCS, 110 TeXHOJIOT1s 5G mpokiiae
HUIAX JO TINEePCBA3HOMY CYCHUIBCTBY 1 3a0€3MeuuTh JO0JIaHy COLIaJIbHO-
€KOHOMIYHY WIHHICTb. 3acTOCyBaHHS TexHojiorii 5G B 0araTboX KOHTEKCTaX
pO3TIsiAaeThes B paMkax iHiniatuB [HaycTpii 4.0 o BcboMy CBITY.

[lepenbauaeTnes, mo TexHomorli 5G cnpuaATUMYTh PO3BUTKY 3'€THAHb MiX
TPAaHCIOPTHUMHU  3aco0aMu, 1HPPACTPYKTYpOIO, TPAHCHOPTHUMHU 3aco0aMu,

JIFOBMU 1 HIIIOXOaMH.
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B 2020 [ 207

Hardware Software Services

Pucynok 2.7 — CepeqHbOpIYHHIA TEMIT 3pOCTaHHS TIOCTYTH MEpPexi

3a ominkamu, TexHojoriga 5G 3a0esneuye pi3HI KIIOYOBI MepeBaru s
KOPHUCTYBadiB, BKJIFOYAIOUX MCHIITY 3aTPUMKY Ta IIBUAIITY IBUAKICTh. OUiKy€ThCA,
mo 5G 3anpornonye mBUAKICTh 10 10 ['6iT / ¢ 1 3MeHMMTHL Yac 3aTpUMKH 10 |
MUTICEKyHIU a00 MeHIe. SG 3a0e3neunTh OUIbITY IMPOIYCKHY 3JaTHICTh 1 3MOXKE
OopoTHuCA 3 10JlaTKaMH, III0 BUMAraroTh BEJIUKUX O0CATIB TaHUX.

3B’s130k 5G Oyne Ha/i3BUYAWHO HaJlliHUM, O€3 BTpaTu 3B'A3KYy, 1 Oyae ayxe
KOPUCHUM JIJISi KPUTHUYHO BAXKJIMBHUX 3aCTOCYBaHb y Taly3l OXOPOHH 3JIOPOB'Sl Ta

IHILKX TaTy3eil.

B 2020 [ 2025

Embb Urlcc Mmitc

Pucynok 2.8 — Pe3ynbTatu 10CaiKEHs 110 BTpaTi 1Hpopmariii
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3 iHmoro Ooky, iHTerpamis mociayr 5G 13 CyHMyTHHKOBUM 3B'SI3KOM Ta
PO3IIMPEHHS CTPATETIYHUX NAPTHEPCHKUX BITHOCHH 3 CHCTEMHUMH 1HTETPATOpaMU
B KpaiHax, 1[0 PO3BUBAIOTHCS 3a0€3Meuyl0Th TPUOYTKOBI MOKJIMBOCTI 3pOCTaHHS
JUIs pUHKY TexHoJorid 5G. OcHOBHUMHM ApaiiBepamu Uil pUHKY TexHoJorii 5G €
3pocTaHHsi uyucna npuctpoiB [oT 1 BmpoBamkeHHs nepudepiiHuX OOYHCIICHB,
3pOCTaHHS MOMUTY Ha MOCIYTH MOTOKOBOI Mepeadyl KOHTEHTY 1 3pOCTaHHSI MOMUTY
Ha TMIAKIIOUYEHHS 3 HU3bKOIO 3aTPUMKOIO B TPOMHCIOBOI aBTOMAaTH3aLlli.
OuikyeTbesi, MmO TexHOJOTT S5G MOMOMOXYTh 3a0€3MEeYUTH HeNepeBepIICHY
IIBUJIKICTh TIEpeaadl JaHUX, OJHOYACHO MOKpPAIyI4H 3arajibHe B3aeMOIis 3
KOPHUCTYBA4€M 1 3HAYHO MOKPAIIYIOYH MOXJIUBOCTI OOPOOKM AAHUX B pPEaJTbHOMY
yaci Ha npuctposax loT. I'paHuuHi 0OUMCIEHHS MOXXYTh JOINOMOITH MOTOKOBUM
CEpBICIB MIABUIIUTH IPOIYKTUBHICTh MEPEXKI] 38 PAXYHOK KEIIYBAHHS MTOMYJIIPHOTO
KOHTEHTY OJIMbKue J0 KIHIIEBUX KOPUCTYBadiB B mepudepiiftHUX IEHTpax 0OpoOKH
JaHUX. BUIbII TOTO, OUYIKY€ETHCS, 1110 TOsiBa TeXHOIOT1H 5G 11e OiIblne 301IbIINUTh
IIBUJIKICTh Tlepefayl JaHuX 1 OJHOYACHO TMONINIIMTh 3PYYHICTH POOOTH
KopuctyBauiB. TexHonorii 5G 3abe3MmeuyroTh OCHOBHI XapaKTEPUCTHKU MEPEexi,
Takl SIK BHUCOKAa HAJIMHICTh 1 HU3bKA 3aTPUMKa, SIKI HEOOXIAH1 JJIsl MiATPUMKHU
KPUTUYHO BAXJIMBUX JOJIATKIB HAa BUPOOHMYUX TMianpuemcTBax. 5G - oaHa 3
OCHOBHUX TEXHOJIOTIM, $Ka, 3a MPOTHO3aMH, CIPOCTUTH MPOMHCIIOBY
aproMaru3aniro A0 I[uayctpii 4.0. OdikyeThcs, 10 30UIBIIECHHS 1HBECTHUIIM B
pO3yMHI MiCTa 1 MOMJIMBOCTI B 00JacTi aBTOHOMHHMX TPaHCHOPTHUX 3ac00iB
BIJIKpUIOTh HOBI MOXKJIMBOCTI 3pOCTaHHS Jisl ranmy3i TexHosorid 5G. OuvikyeThes,
110 3pOCTaHHS IHBECTHIIH B IHPPACTPYKTYPY PO3YMHOI'O MiCTa HAIacTh 3HAYHI
MO>KJIMBOCTI JJIsl BOPOBAKEHHS TeXHOJOT1H 5G B po3yMHUX MicTaX. OUiKyeThcs,
110 3B's130K 5G 103BOUTH NepeaaBaT 1 00pOOIISITH BETUYE3HI 00CATH JaHUX, 1110
TCHEPYIOThCSI  TPAHCIOPTHUMHU  3aco0amu, OuIbIl  €(EeKTUBHO, OJHOYACHO
M1JBUIIYIOYH 3arajbHy MPOIyKTUBHICTH aBTOMAaTU30BAHUX TPAHCIIOPTHUX 3acO0IB
1 CIIPUSIIOYM MOAANBIIOMY PO3BUTKY aBTOHOMHUX IE€pEBE3€Hb Ha BEJIMKI BIJCTaHI.
OpHak OYIKYEThCS, IO MPOOJIEMU 3 PO3TOPTAHHSIM MAJIMX COT 1 BIPOBAIKECHHIM

ONTOBOJOKOHHHUX MEPEX OyAyTh CTPUMYBATH 3pOCTaHHS PUHKY TeXHOJOr1i 5G.
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Pucynok 2.9 — JlocnimkeHHsS MapKeTHUHTY 3 BUKOpUCTaHHAM 5G
OcHoBHuUME cynepHukamMu Ha puHKy € Deutsche Telekom AG, Ericsson,
Huawei Technology, Nokia, Orange S.A., Qualcomm Inc., Telecom ltalia, Telstra,
T-Mobile i Intel Corporation. Punox TtexHosorii 5G cerMeHTOBaHHMU 3a
IPOTIO3ULIISIMU, MOKIIMBOCTSIM IT1IKJIFOYEHHS, TOJATKIB, KIHLIEBUM KOPUCTyBadaM 1
perioHax. 3ajJeXHO BiJ NPOIO3UIlli BOHO JUIMTHCS Ha OOJIaIHAHHSA, MPOrpaMHe
3a0€3MEUeHHs] Ta TMOCAYyTU. 3aJeXHO BiJ MOXKJIMBOCTI MIAKIIOYEHHS BiH
NIAPO3AUIAE€TECA Ha PO3IMIMPEHY HIMPOKOCMYTOBHM MOOUIbHMN 3B's130Kk (eMBB),
HaJHAA1IHY 3B's130K 3 Masoto 3aTpuMKoio (URLLC) 1 3B's130k 3 MACOBUM MallTUHHUM
tunioM (MMTC). 3a togaTKiB pUHOK MIAPO3AUISIETHCS HA MIAKIIOUCHHS aBTOMOO1TI,
MOHITOPHHT Ta BIJCTEKEHHS, aBTOMAaTH3aIlil0, IHTEJICKTyalbHE CIOCTEPEKCHHS,
VR 1 AR, po3uiupeHi BiZIeo CepBICH 1 IHIII. 3aJekKHO BiJ KIHIIEBOTO KOPHCTyBaua
BOHA TOJAUISAETHCA Ha BHPOOHMIITBO, aBTOMOOUIEOYAYyBAaHHS, EHEPreTHKY 1
KOMYHaJIbHI TIOCIIYTH, TPAHCIOPT 1 JIOTICTUKY, OXOPOHY 3J0POB'S, Yps, 3aco0u
MacoBoi 1H(popMarlii 1 po3Bard Ta iHII. 3aJ€XHO BiJl PEriOHy BiH aHAI3Y€ETHCS B
[TiBHiuHIN AMmepuili, €Bporri, A3iaTchko-Tuxookeancbkomy perioni i LAMEA.
2.5 OCHOBHI CKJIaJIHOCTI, MOB'sA3aHi 3 po3ropTaHHsaM Mepexk 5G
Bapro 3a3nauntu, mo 5G € mupoko 0OroBOproBaHM MalOyTHIN cTaHAapT
[IMPOKOCMYTOBOT'O CTUIBHUKOBOTO CTUIBHUKOBOTO 3B'SI3KY, MaTHM€ BEJIMKHUI

BILJIUB, SIK TUIBKU PO3MOYHETHCS PO3TOPTAHHS MEPEKI.
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HIBuakicTh 1 mpomyckHa 3aatHICTh SG Oynu O TakMMH, 10 BOHH MOTJIH O
e(peKTUBHO 3aMIHUTH JIOMAIllHE MIJKIIOYEHHS 10 IHTepHeTy, sKe 3apa3
BUKOPUCTOBYEThCA Wi-Fi. Acoriarisi CloKUBYMX TEXHOJIOT1H MmoBijoMmia, mo 5G
po3BuBatuMe mBHUAKICTH 10 ['6iT / ¢, o pobuTs ii B 100 pa3iB mBuamorw, Hix 4G.
[le o3navae, MO0 ABOrOAMHHUI (iIbM, AKUN 3aBaHTaXyeThcs Ha 4G Ha IIICTh
XBUJIMH, 3aiiMe MEHIIIe YOTUPbhOX CeKyH Ha 5G.

BrineHHs 1bOro B peanbHICTh OB’ s13aHe 3 MeBHUMU npobaemami. [IpoBiBim
OKpeMi JOCIIJKEHHSI CTaJl0 OYEBMJIHO, IO MEpe]l MpaliBHUKAMU Ta 1HXEHEpaMH
MOXYTh HACTATU OKPEMIi CKJIATHOCTI y caMiif po3ropataHi Mepexi.

HesBaxatoun Ha te, mo 5G mporoHye 3HauHe 30UIbIIEHHS MIBUIKOCTI Ta
MIPOMYCKHOI 3J1aTHOCTI, HOro O1IbII OOMEKEHHUH J1alta30H BUMaraTuMe MoIajibiiol
1H(QPaCTPYKTypH. Bkl BHCOKI  4YacTOTH  yTBOPIOIOTH  BHUCOKOHAIIpaBJIEHI
pagioXBUIIl, TOOTO BOHU MOKYTh OYTH IUIECTIPSIMOBAHUMHU 200 LLJIECIIPSIMOBAHUMU
- TIPaKTHKa, sKa Ha3UBAEThCs GopMyBaHHS TpoMeHs. [IpobieMa momisrae B ToMy,
mo anteHn 5G, xowa 1 37aTHI 0OpOONATH OiIBIIE KOPUCTYBAdiB Ta JaHMUX,
BUIIPOMIHIOIOTH Ha MEHIIII BificTaHi. HaBiTh mpu TOMy, 1110 aHTEHU Ta 0a30Bi CTaHITIT
B IIbOMY CLI€HAap1i 3MEHILYIOThCS, OUIBIIY iX KUIbKICTb, IIIBU/ILIE 32 BCE, T0BEAETHCS
BCTAHOBJIIOBaTM Ha OyauHKax abo OyaumHkax. MictaM, WMOBIPHO, TOBEIETHCS
BCTAaHOBUTHU JIOJATKOBI PETPAHCIATOPH, 1100 PO3MOBCIOJUTH XBUJI Ha OUIBIIHIMA
Jllanas3oH, BOJHOYAC MIATPUMYIOUM HE3MIHHY IIBUJIKICTh y OUIBII IIUTBHUX paioHax
HacesneHHs. [lIBumine 3a Bce, oneparopu Oy1yTh POJOBKYBATH BUKOPUCTOBYBATH
CMYTH HIDKYUX YaCTOT JJIs TOKPHUTTS IIMPIIUX oOnacTei, moku mepexa 5G He
no3pie. Y MailOyTHbOMY I1e MOXE O3Ha4aTH, M0 MojeMu Ta MapmpyTtu3aropu Wi-
Fi 3aminrororees Ha 5G Mani ocepenku abo iHIe oOMagHaHHs, 00 3a0e3MeunuTH
niaknrodeHHs 5G 10 gqomy Ta Oi3HECY, TAKUM YMHOM TOKIHUMBIIHM 3 JIPOTOBUM
3’€THAHHSAM 3 [HTepHETOM, SIKUM MH 1X 3HAEMO ChOTOJIHI. Po3mmpenHs qoctymy a0
CITLCHKUX PailoHIB Oyje Takorw x mpobiemoro, sk 1 npu LTE. 3a mocnimxennsm
MoOinsHOTO omneparopa Heavy Reading 5G Capex, 3aranbHuii o0csr riio0aabHUX
Butpat Ha 5G nocsirae 88 Mapa gonapis 10 2023 poky. Sk TiIbKH 1€ CTaHe CIIpaBIi

KUTTE3JATHUM, NIEBHI CETMEHTH MPUCTPOIB OyAyTh MOB’A3aH1 A0COIIOTHO HOBUMU
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coco0amMu, 30KpemMa TPaAHCIOPTHI 3aco0u, mpuiaaw, pPoOOTH Ta MiChKa

iHppacTpyKTypa.
$100
$90 $87.9
380
370
$60 $58.5
$50
$40 $34.2
$30
20 .86 $16.0
£10 -
o 2 1N .
2018 2019 2020 2021 2022 2023

Pucynok 2.10 — [Iporuo3 piyHux KamiTalbHUX BKJIaJeHb B SG 10 onepaTtopam
MOOUIBHOTO 3B’ SI3KY

3apa3, koau cMapT@OHU Ta 1HII TPUCTPOI 3 MATPUMKOIO SG MOTPAIISIOTH
Ha PUHOK, MEpEX1 pO3BUBAIOTHCS B PI3HUX KpaiHaX CBITY. TE€XHOJIOT1s] aBTOHOMHHUX
TPAHCIIOPTHUX 3acO0iB BXKE MpEJCTaBJIeHAa Ha PUHKY B OOMEXeHuxX (opmax, aie
MOBHICTIO aBTOHOMHI TPAHCIIOPTHI 3aCO0M 3aJIMIIAIOTHCS 32 POKAMH, 1 B 1HIIIOMY
BUITAJIKY ixanu O ciaino 0e3 HaamBUIKoi Mepexi, sk SG, M1 CIiIKyBaHHS.

Konnemnist [atepuety peueii (10T) 6a3yerbest Ha MIBUIKIN MEpEXKi, sTKa MOXKE
3B’s13aTH MK COOO0 MpUCTpoi Ta mochayru. I{e oaHa 3 00IUSHOK, Ky aHaITUKU
MPOTHO3YBAJIM I0JI0 TMOTeHIiany 5G, ane crnodaTKy JIIOJU 3aX04yTh MOOAYUTH,
HACKLIBKH T0JAaTKOBA MIBUIKICTH 30araTUTh iXHE KATTS.

Posrsuiaerbcsi  TakoK  MOXIMBICTH  posropTanHHs S5G, ocoOnmBo 3
JIOMATKOBOK 1H(PPACTPYKTYpOIO, HEOOXITHOIO IS PO3MOBCIOJKCHHS MEpEexKI.
[TocTauanpHukaM MOTPIOHO OyjJe BCTAHOBUTHM HOBI aHTEHM, 0a30B1 CTaHIII Ta
PETPaHCISATOPH.

OxkpiM 1BOTO, PETYJIATOPHUM OpraHaM MOTPIOHO Oyje BUPIIIYBATH MTUTAHHS
5G-cepBiciB XBWJIENOAIOHO B PI3HUX BEPTUKAIBHUX cekTopax. Croau MoKHa
BIJIHECTH HASBHICTb CHEKTpa, HOpMH BumnpomiHtoBanHs EMII, cnoiabHe
BUKOPHUCTaHHS IHPPACTPYKTYpHU Ta KibepOe3meKy.

Y CHIA Bci 4OTHUpH BEJIMKI ONEpaToOpud BUKOPUCTOBYIOTH Mepexi 5G 3

0OMEKEHUMH MOYJIMBOCTSIMU 3B'SI3KY JAJsi BUOOPY PUHKIB. Y €BpOIIl MEPEBI3HUKH
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y BenukoOpuranii Bxke peanizyBaiu CBOI TuIaHu moa0 posmmperHs B 2020 porri,
HE3BAXKAIOYHM Ha BIAIITOBXYBAaHHS Ta HalaJIy Ha MpPAalliBHUKIB TEIEKOMYHIKAIN Ta
Bexki. JlepkaBHUM pPEryJsaTop 3B'S3Ky BBaxkae, 1o curHaiu 5G BiNOBIIAIOTH
MDKXHAPOJIHO 3aTBEPKEHUM KEPIBHUM MPUHITUIIAM.

31 cBoro Ooky, €Bpornelicbkuii Coro3 akTUBHO CHpUSB PO3BUTKY 5G sk
YaCTUHY CBOiX IUIAaHIB EKOHOMIYHOTO 3POCTAHHS Ta ONPWIIOAHUB JCTAIbHY
iHbopMaIlito Mpo Te, K KpaiHM-wieHn OyayTh MIAXOAMTH 0 AOCTIKEHb Ta
cranaaptiB. CrieKTpalibHI ayKI10OHH, K1 OyJIM BIIKIAJEH] Yepe3 MaHAeMito, MOXKYTh
B110yTHCA 110 KiHIls 2020 poKy.

Tum vacom Kurait Bixxe mae 50 MutbiioH1B a0oHeHTIB SG-TenedoHis, 1 kpaiHa
roryeThesi gocsartu 70 BiICOTKIB KOHTPakTiB Ha 5G-cmaptdonu g0 kinng 2020
poky. IliBnenna Kopes Bizcrae, ane Mae HaMip pO3LIMPUTH BJIACHY MEPEXY, TOA1 K
Tainang Mae mMBUAKICTD NUIAX 1t Kpaid [liBgenno-CxigHoi A3ii.

Ile Mmoxxe OyTH CKJIaJIHUM 3aBIAHHSAM JUIsl OyAb-sIKOI TEXHOJOTIi, KEPOBAaHOI
JTAaHUMH, ajie BOpoBapkeHHs SG T0BeNeThCsl OOPOTHUCS K 31 CTAaHAAPTHUMU, TaK 13
CKJIAHUMU 3arpo3amu kioepOesneku. Xoua 5G miamanae mig M0 YToad Mpo
aBTeHTU(DIKaL10 Ta Kitoul (AKA), cuctemy, npu3HaueHy JJisi BCTAHOBJIEHHS JOBIPH
MDK Mepekamu, B JaHUW Yac MOKHa Oyje BIJCTE)XYyBaTH JIIOJEH MOOIHM3y 3a
JIOTIOMOTO10  CBOiX TenedoHiB. BoHn MoOriu HaBiTh MiACITyXOBYBaTH TenehOHH1
J3BIHKU B NPSIMOMY eipi.

OnHouacHO Ha TIEPEBI3HUKIB Ta MEPEKEBI KOHCOPIIYMU TOKJIAJACHO
000B's130K 3abe3rneuyBatu HUPPOBY Mepexy Oe3meku sl KIEHTIB, 32 BUHITKOM
TOTO, 1110 33JI0BOJICHHS KOPUCTYBayiB MOKe OyTH HE MEHII MPOOJIEMATUUHUM.

[Tpoanasni3yBaBIii BCi BUIIE 3rajIaHl aCMIEKTH, CJI1]] 3a3HAYHUTH, 1110 MTBUIKICTh
nepenayi gaHux OyJe Ha BEJIMYMHY BHINA 3a TOTOYHUNA PIBEHb, TO TaKOXK
301IBIINATHCS 1 MiAKIIOUeHHs. L{e 3MycuTh XMapHi CiTy>kOu Ta MOCIIyTH BipTyami3arii
JaHUX OYTH MaKCUMaJIbHO T€PMETUYHUMMU JIJIS 3aXUCTY JaHUX Ta KOH(DIIEHIIHHOCTI
KOPHUCTYBauiB. 3 Ti€1 )k TOUKH 30PY, iXHI KOPUCTYBaul NOBUHH1 OyTH 00€pEKHIIINMU
Ta MWIBHIIIUMH SIK PO3MOPSTHAKHU CBOIX JIaHUX, aJie MUTAHHS Yacy — CKIIbKU 3aliMe

MicsI1iB 200 POKiB, JiJIsl TOOYM0BH HaAlliHOT 5G Mepexi.
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2.6 Exonomiuni Hacainku 5G y cBiti B nmepioa # niciia COVID-19

OuikyeTbes, 0 TEMIU €KOHOMIYHOTO 3pocTaHHs B cBiTi micast COVID-19
OynyTe Hmxkue, a 10 2035p. piBeHb BaJloOBOro BHUPOOHHIITBA (MpojaxiB) Oyie
npubian3Ho Ha 2,8% HIXKYE, HUK MpOoTHO3yBaiocs o0 maHaemii 3 2019 poky —

cBitoBuid peanbHuii BBII 3un3uthes Ha 3,1%.
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Pucynok 2.11 — [Iporuo3oBana 3mMiHa peaJlbHOIO BaJIOBOIO BUPOOHHUIITBA HA
2035 pik mo kpainam/perioHam

He3sanexHo Big o0csary BupoOHuiTBa ado BBII, mopiBHSHHSA TPOTHO31B CEMH
MPOBITHUX JEpKaB Ta 1HIIMX — CBITOBHM KOMIIO3UT JEMOHCTPYE JEsKI MOMITHI
3MIHM 4YacTOK MiX KpaiHamu. Kutait orpumae maibke 5,0 BiJICOTKA IYHKTIB
csitoBoro BBII, B Toii uac sik Cnosyueni Lltatn nonaayTs mMaitke 2,5 IpOLUEHTHUX
nyHKTy. [HII KpaiHu oIliHIoeTbesa, 3a BuHATKOM IliBmennoi Kopei, Ttenep
OUIKY€TbhCA, 10 YacTKU B cBiToBoMY BBII OynyTh MeHIIE HIXK MPOTHO3YBAJIOCS B
2019 poui. 3pocranns iHBecTHLl KuTtato o0ymoBieHnid TakuMu (akTopamu, K
HmIBUKE po3ropTaHHs 5G; TO 34aTHICTh ypsily CaHKIIOHYBAaTH BUKOpPUCTaHHA 5G
NEBHUMH BEPTHUKAIAMU; 1 nporpamu «3pobsieHo B Kwutai», npu npomy Kurait
TJIaHy€e po3poOsiTH BlacHi audepeniiiioBadi mpoayktu. OIHAK 3aCIyrOBYIOTh Ha
yBary 1 iHIII y CBITi, SIKUH, 3T1IHO 3 MPOTHO3aMHu, 10 2035 poky oTpumMae Maiixke Ha
5,0 mponeHTHUX MyHKTY MeHIe cBitooro BBII. Iligkpecitoe BaxIMBICTh TaKUX
1HIIIATHB, SIK 1171 comiaibHOTO po3BUTKY OOH.

Kmrou no criiikoro 3poctannss BBII — 1e mnocTiiiHi i1HBecTHIli B
iHppacTpykrypy 1 HAJKP. [iiicno, IHS Markit3a ouinkamu, iHBECTHUIIIT Ha pPIBHI

kpainu B 5G CAPEX mmoc HIJIKP nemoHCTpyBaTUMYyTh MOJEINb, aHAJOTIUHY
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BBII. Ouikyerscsi, mo Kwurait 1 Cnonyueni lllratm OynyTe agomiHyBaTté B
KaImTAIBHUX BUTpATax 1 JOCHIKEHHSX B oOmacti 5SG, iHBeCTyr04H B muomy 1,7
tpuibiiona nonapiB CIIA 1 1,3 tpunsiiona momapi CIIA, BiamosigHo, 3a 16-
piuHui niepion AociimkeHHs. Takox BapTo BiI3HAUMTH, 10 yacTka Kurao B 5G

nepeBuaTh iHBecTullii, HK y Crnonydyenux llltarax Amepuku.
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Pucynok 2.12 — Cepenubopiuna yactka HJ/I/IKP Ta naniroxka qomanoi
BapTOCTI 3a KpaiHaMu

Kpainu, sixi 6epyTh y4acTh B MOCTIHHUX 1 arpeCUBHUX 1HBECTUIIIH, OCOOIHBO
B HJIJIKP, 30uibmiath WMOBIPHICTh CTBOPEHHS HAAIWHUX JIAHIFOXKKIB JI0JaHOT
BapTocTi 5G, 37aTHUX 00CIYrOBYBaTH SIK BHYTPIIIHIHN, TaK 1 TJIOOQJIBHUA PUHKH.
Bonu OymyTs noOpe MO3HMIIIOHYETHCS IS TMOCTIMHOTO IOJIIIIIEHHS 1 3MIITHEHHS
0a30BOI TEXHOJIOTIYHOI 0a3W MO IMIUPOKOMY CIEKTPY TEXHOJIOTIYHI (ipmu,
BKJIFOYAIOYH, aJie HE OOMEKYIOUYHCH:

— MepexeBi oneparopu

[TocTayaslbHUKU OCHOBHHUX TE€XHOJIOT1H 1 KOMIIOHEHTIB

— Bupo6uukun OEM-npuctpois

— BupoOHuku iHPpacTpyKTypHOTo 00J1aJHAHHS.

— Po3poOHUKH KOHTEHTY 1 10AaTKIB

VY mnepioa 3 2020 mo 2035 pik OYIKYEThCS, 110 KOJEKTHUBHI 1HBECTHIII B

HIAJIKP 1 kanitanbH1 BKJIaJIeHHS 3 00Ky KOMIaH1/, YaCTUHA JIAHIIOXKKA CTBOPEHHS
BapTocTi 5G B ceMM KpaiHax CTAaHOBUTHME B CepelHbOMY MOHaj 260 MUTbsIpIiB
JoapiB Ha pik. Y mepir poku GyHIaMEHTaIbHI JOCIHIIKEHHS Ta PO3POOKU 1

pO3ropTaHHsl MepexeBoi 1H(PacTpyKTypu OyayTh JOMIHYBAaTH B 1HBECTHULIHHIN
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nismpHOCTI B obmacti 5G. 3rooM O4YIKY€ThCs, IO 3arajibHi 1HBECTHUINI B
dbyHIaMeHTalbHI JOCTIDKEHHS Ta pO3pOOKM 1 KamiTajlbHI BUTpaTh OyayTh
MOCTYIOBO CKOpouyBaTHcs. Jlpyra XBWisi — IHBECTHIIl YCYHYTh AakIEHT Ha
pPO3pOOKY MOAATKIB 1 MOCIYT, SIKI BUKOPUCTOBYIOTH YHIKalbHI MOXIHUBOCTI 5G.
Criiikuil 1HBECTUIIIHHUM [UKJT - IIe OJMH MTOKa3HUK TOro, 110 5G - 1€ «I0Bra rpay,
B AKIM 1HBECTUIIMHI TIPIOPUTETH 3MIHIOIOTBCSI B MIpy  pPO3rOpTaHHS
1H(pacTpyKTypH, 6a30Ba TEXHOJIOTTYHA 06a3a MOCTIMHO 3MIIIHIOIOTHCS 1 3'IBISIOTHCS
HOBI Oi3Hec-mojeni. 3a oriHkamMu, 10 2035 poKy TIIBKH JIAHIIOXKOK JI0JaHO1
BaptocTi 5G 3ab6e3neuyBatnme 3,8 TpHIbHOHA J0JIapiB eKOHOMIYHOTO BUPOOHHIITBA
1 miaTpumyBatu 22,8 MitH pobouunx Micik. He quBHO, 1110 3 ypaxyBaHHSM BIIHOCHOT
YUCEJBHOCTI HAceJeHHS 1 3poOjeHux iHBecTHIi 5G miarpumae HaibiIba
KUIBKICTh poOounx Mmicup B Kwurtai. YNOBUIBHEHHS €KOHOMIYHOTO 3pPOCTAHHS B
exonomimi micist COVID-19 Oyae crpumyloTh 1HBECTHINNi, IO PO3BUBAIOTHCS 1
KpaiH, IO PO3BUBAIOTHCA B 1HGPACTpyKTypy S5G, TUM camMuM OOMEXyrouM iX

3JIaTHICTh CTBOPHUTH yCHIIIHI MICII€BI BUPOOHUY0-30yTOBI JaHIIOKKH 5G.

China e T~ Germany .
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® $132B | 741K - $614B | 2.6M

Pucynok 2.13 — ExoHOMIYHU BHECOK JIaHI[IO’KKA CTBOPEHHsI BapTocTi SG
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BucHoBOK 10 Apyroro po3aity

[IpoananizyBaBIIM AOCTIIKEHHS MapaMeTpiB MOOILTBHUX MeEpeX B Mepiojn
COVID-19 wmoxHa cka3zatv, III0 BHKOPUCTaHHS Tpadiky 30UIBIIMIOCH B
cepenaboMy Ha 50%. [TpuanHOI0 TaKOTO 3pOCTaHHS CTAaI0 OOMEKEHHSI CyCIiIHCTBA
y TepecyBaHHi, po0o4l MOMEHTH MEPEHECIHCh y JOMallHi cTiHh. B Oarathox
KpaiHax, MOOUTbHUN Tpadik B MEBHIM Mipl Bce Ie reorpadivyHo 3MIIMICHUH 3
TPOMAJICEKOTO 1 Bif 0odiciB A0 OyAMHKY 1 BiAJaNICHOI poOOTH JIOKamii. Y IesKux
KpaiHaX CIIOCTepIraeThCs 30UIbIICHHS Tpadiky MOOUIBHHX IIMPOKOCMYTOBHX
JTAaHUX, B TOM Yac SIK 1HII1 BIUYJIM 3HM>KEHHS po3BaHTakeHHA Wi-Fi B OyauHkax 3
XOPOLIO0 (PIKCOBAHO HIMPOKOCMYTOBHUM 3B's13K0M. L1 cxemu pyxy MOKyTh 3HOBY

3MIHUTHUCS SIKIIIO BUHUKHYTH HOB1 xBuJii COVID-19.
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Pucynok 2.14 — Tpadik nanux MoOUTEHOT MEpEXi 1 HOro mopiuHe
3pOCTaHHS

31 3pocTaHHsIM HaBaHTaxkeHHAM Ha L TE-mepexi B 2020-y porii, oneparopam
BUPINITYBaTH MHUTAHHS SK HaWMIBUAIIEC CTaOUT3yBaTH NaHy cHTyalil. barato 3
OrepaTopiB MOOITBLHOIO 3B’SI3KY JIMIIJIO O BUCHOBKY, IO YMM IIBHJIIC OyJie
noOy/i0BaHa HOBa Mepexa, a TouHile BaockoHaiteHHs LTE — 5G, tu mBuame ue
JTACTh 3MOT'Y BUPILIUTHU Mpo0OsieMy 30UIbIIEHHS TpadiKy.

B 1eit sxe yac nmepen oneparopamu MOCTarOTh 1HIII MTPOOJIEMHU:

- BapTICTh MOOYIOBU MEPEXKI;
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- MICIIEBICTB;

- nepeoOJIaIHHS CEPBEPIB.

Baprto 3a3HaunTH, Mo € KiTbKa r100adbHUX YMHHUKIB, IO BIUIMBAIOTH HA
MOOUIBHI JaH1: HAWOLIBIT OUYEBUIHUMU KOPOTKOCTpOoKOBUMH 3 HUX € COVID-19 1
TeoMoIiTUYHA CUTyallis. bipuiicTs onepaTopiB BBaxae, 1m0 5G € 4yu HE €AMHUM
TEXHOJIOTTYHUM IUIIXOM BHUPIIIEHHS MpOoOJIeMH 3pOCTaHHS MOO1IIbHOTO Tpadiky. 3a
nporHozamu, 10 2026 poky Mepexi I’SITOro MOKOJIHHS OXONUJISATH OJu3bKo 60

BiJICOTKIB HACEJICHHS CBITY.

North America 118 49 27%
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Pucynok 2.15 — O6’em tpadiky MoOLpHOT nepenayl ganux 3a 2020 pik i

poruo3oBaHuii 10 2026
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PO3/11 3 MOJAEJIOBAHHS 3MIH IIBUAJIKOCTI TEPEJAYI JAHUX B
MOBLIbHUX MEPEKAX B YMOBAX ITOCUJIEHHSI KAPAHTUHHUX
3AXO/IIB

3.1 Po3paxyHok npomnyckHoi 31aTHocTi Mepe:xki LTE

OuiHOBaHHS TPOMYCKHO1 3/IaTHOCTI, a00 €MHOCTI MEpEeXi 3I1HMCHIOEThCS,
IPYHTYIOUHMCh Ha CEPeHIX 3HAYEHHSIX CHEKTPaTbHOI €()EKTUBHOCTI CTIIHHHUKIB B
KOHKpETHUX o0cTaBuHAx, a came B nepiog COVID-19.

CnexktpanbHa e(EKTUBHICTh BHU3HA4Ya€ IMIBUAKICTh IMepenadl JaHuX Yy
BCTAHOBJIEHI CMY31 YacTOT, @ KpPIM TOTO BBAXKAETHCS O3HAKOK MPOAYKTHUBHOCTI
BUKOPUCTAHHA 4YacTOTHOTO pecypcy. CnekrpanbHa eQEeKTUBHICTh CHUCTEM
MOOUIBHOTO 3B’A3Ky Iepefdadae coOO0r0 KOe()IlIeEHT, IO pO3pPaXxOBYETHCSA SIK
BIIHOIIICHHS IIBUIKOCTI Mepenayl qanux Ha 1 I'm.

Tabnuus 2 — Cepenns criekTpalibHa epeKTUBHICTD [t Mepexi LTE

Cxema
Jlinis Cepennsi cnektpaibHa €()eKTUBHICTh
MIMO
1x2 1,254
UL
1x4 1,829
2x2 2,93
DL 4x2 3,43
4x4 4,48

CepenHIO TPOIMYCKHY 3/IaTHICTh OJIHOTO CHEKTpa 0a30BOi CTaHINT s
CHUCTEeMH, MOXEMO OTPHUMATH MUIIXOM O€3MOCepeIHbOT0 MHOXXCHHS IIMPUHU
KaHaJly Ha CIEeKTpajbHy €()EeKTUBHICTh KaHATY:

R =S*W, (3.1)

ne S — cpenHs crekTpaibHa eekTuBHICTD (011/c/I');

W — mupuna kanany (MI'n); W =10 MI'

s minii DL:

RDL = 4.48-10 = 44.8M6iT/cC
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Jlst minii UL:

RUL = 1.829-10 = 18.29M6it/c

Jlns Toro mo6 OOYMCIUTH TPOMYCKHY 37aTHICTH 0a30Boi craHIlii ReNB,
MMOMHOXUMO KUJIbKICTh CEKTOPIiB 0a30BO1 CTaHIIIi HAa MPOMYCKHY 37aTHICTh OHOTO
CeKTpa, B oaHiel 6a30Boi cTaHMii eNB uncio cekTopiB JOPIBHIOE TPHOM, 3 IIHOTO
dbopmyra Oyje BUTIIAIa€ HACTYITHUM YHAHOM

Reng = Rprjur* 3 (3-2)

s mimii DL:

RonppL = 44.8+3 = 134.4M 6it/c.
st mimii UL:
RonpuL = 18.29 -3 = 54.87M 6it/c.

[ToganpliuM KpPOKOM CTaHE OOYMCIIEHHS 4YMCIIa CTUIBHHUKIB B TUIAHOBAHIM
mepexxi LTE. Jlng Toro mo0 OOYMCIMTH KUIBKOCTI CTUIBHHMKIB B MEpEXKl1 CIiJ
po3paxyBaTu 3arajbHy KUIBKICTh KaHaJIB, 110 BUAUIAIOTHCS JII PO3rOPTaHHS
npoekToBaHoi Mepexi LTE. 3arampHa KuUTbKICTh KaHaliB NK OOYHCIIOETHCS
BIJIMOBITHO /10 HACTYIHOI (hOPMYIIH:

Ny = [22] (3.3)

Afk

ne: Af - cMyra 4acToT, BUAICHA ISl poOOTH Mepesxki 1 gopiBHIoe 71 MIm;
fx— CMyTa 4acTOT OJIHOTO PaJ/llOKaHAIY;
V¥ mepexax LTE mig pagiokaHanoM MaeTbes Ha yBa3i TAKUI TEPMIH SIK

pecypcuuii 6510k (PB), saxuit Bonozie mmpunoro 180 k', Afi =180 kI,

_ 71000
K= 180

BcTanoBUMO KUIBKICTE KaHAIIB Ny o, HEOOXITHHUX IS

~ 395(kaHaJiB)

oOcyroByBaHHs aOOHEHTIB B 1-M cexTopi 1-1 coTu.

NK.CeK = [N—K] (34)

Nyi-Mcek
ne Ny — 3arajbHa KiJIbKICTh KaHaJiB,
Ny; — PO3MIpPHICTh KJIACTE€pa, BCTAHOBIIOETHCS 3 YpPaxyBaHHSIM KiJIbKOCTI
cexktopiB eNB, BubepeMo piBHUM 3; Mcp— KITBKICTh CeKTOpiB eNB, mpuitmemo

piBHUM 3.

395

m] ~ 43(kaHaJn)

NK.CeK = [
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[Topaxyemo KinbKICTh KaHATIB TpaiKy B OTHOMY CEKTOPI OJHOTO CTUTLHUKA
Ny cexs PAXYEMO TI0 HOPMYITI:
Nir.cex = Nicr1 ™ Niccex (3.5)
ae: Ny, — KUIBKICTh KaHaliB Tpadiky B OAHOMY paJiOKaHaml, sKe
BCTAHOBIIIOEThCA cTaHAapTOM pagionoctyny (s OFDMA N,= 1...3); nns mepexi
LTE obepemo N,.,= =1.
Nyrcex = 143 = 43(xaHasn)
Biamosinao mo moneni Epmanra, BinoOpakenoi y Burisiai rpadika Ha
pucyHKy 3.1, BCTaHOBUMO HOMIHaJIbHE HABAaHTAXKEHHS B CEKTOP1 OJTHOTO CTIIbHUKA
A e TPY MOXKIIMBOMY 3HAUYE€HHI UMOBIpPHOCTI OsioKyBaHHS 1% 1 004MCIMMO BUIIE

3HAYCHHI N,y o

120

I'pacdix

Vimosipuicrs
BiIAMOBH
— Pg=0.002
Pg=0.01
- Pg=0,02
Pg=0,05
1 2 5 10 20 30 40 50 100 150 200 — P==0.10

Yucno kamanis N

Pucynok 3.1 — 3anexHicTh 10MyCTUMOTO HABAaHTAXEHHS B CEKTOPI BiJ yncia
KaHaJiB Tpadiky 1 UMOBIPHOCTI OJIOKYBaHHS

3.2 Po3paxyHOK HABaHTA)KeHHs1 3  YpPaxyBaHHSM  KUIbKOCTI
NMOTEHUITHNX KOPUCTYBaviB

s 2020-ro poxky TunoBuMH KopuctyBadamu LTE-mepex, mo npuzBoasTh
70 CTaOUTBHOTO 1 CTIMKOro 3a 00’eMOoM TpadiKy € y4YHI LIKUI Ta CTYAEHTH, IO
BUMYIIIEHI HAaBYaTHCS JAWUCTAaHIIHO, a TaKOX IMpAaliBHUKU, IO MPALIOIOTh
BimaneHo. B MojenmoBanHi 0yJio MpOMOAEIBOBAHO iX BIUTMB Ha 00’eM Tpadiky i
HIBUKOCTI CKauyBaHHS B MEPEXKI.

Kinpkictb KOpHUCTyBauiB siki OynyTh oOcmyroByBatucs ojaHiero bC

PO3paxoOBYETHCA BIAMOBIIHO A0 popMyu:
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Nasens = Meer |22 (3.6)

Jle: A, — cepenHe 3a BciMa BUJaMU TpadiKy HaBaHTaXEHHS BiJ OIHOTO

aboHeHTa; 3HaYeHHs A; Moxe ctaHoBuTH (0,04 ... 0,2) Epn. Tak sk npoekToBaHa

Mepeka IUIAHYEThCS BUKOPUCTOBYBATHCS JUIsl BHUCOKOIIBHUIKICHOTO OOMiHY

iHopmMmartiero, To 3HaUeHHs A, npuiiMemo 0,1 Epi; M.,— KITBKICTh CEKTOPIB Ha
onHiit bC; A, — HOMiHAIbHE HABAHTAXEHHS B CEKTOP1 OJTHOTO CTiJIbHUKA.

Taxnum yuHOM:
5 .
Nigeng =3+ [—0 1] ~ 150(kopucTyBauiB).

Kinbkicte 6a30Bux cranuiii eNB B npoekToBanoi mepexi LTE obuncaumo 3a

dhopmyItor:
Nag
Neyg =1+ [—], (3.7)
Nag.eNB
ne N, - KUIBKICTb NOTEHIINHUX KOPHUCTYBaudiB. 3arajbHa KIUJIbKICTb

kopuctyBauiB LTE-mepexi mns  cenuma €minpunHe craHoBuTh 1500 ociO.
KigpkicTh  MOTEHIIWHMX  a0OHEHTIB, IO IMOAHS  HIJKIIOYAIOTBCA  JI0
BimeokoH(epeHIiii € HeBimomoro, Hexaih BoHa craHoBuTuMe 800 oci0, mo €

pubam3Ho 60% Bij 3araIbBHOTO YKCIa HACE:
News =1+ [800] 6(eNB)
eNs = 2T |150] T O

Cepennst mpomyckHa 34aTHICTb Ry Mepexi po3paxOBYETHCS MHOMXKEHHSIM
yrcia 0a30BUX CTaHIIIA HAa CepeHIo MpomyckHy 3aaTHICT, eNB. dopmyna Oyne,

BUIIISI A€ HACTYITHUM YMHOM!

Ry = (Reng.or + Renpur) * Nens (3.8)

Ry = (134.4 + 54.87) - 6 = 1135.62(M6iTt/c)
[ToTiM naMo MEpeBIpOYHY OIIIHKY €MHOCTI MEpeXi MOPIBHABIIM HOTO 3
oOuncneHor. 3HalneMo ycepeaHeHud Tpadik OJHOro abOHEHTa B TOJIUHY

HaiobIoro HaBantaxkenns (I'HH):

Roryn = L (3.9)

Nrup'Ng'
He: T, - cepenniit Tpadik ogHOro a0OHEHTY B Mics, T, = 15 ['Gaiit/mic;
g — KoedIIieHT IJI1 MICIIEBOCTI HE BEJIMKOIO MicTa, ( = 2;

Nz — ximekict T'HH y nenb, Nppy = 7;
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Ny — KUTBKICTB AHIB y Micsib, Ny = 30.

10-2 Mo6iT
Rern = 735 = 014(")

Busnaunmo 3aransauit Tpadik mepexi B 'HH R, ryy 32 hopmyioro:
Raarrun = Rerun * Nakras (310)
1€ Naerag— KUIBKICTh aKTMBHUX aOOHEHTIB y MEpeki; BH3HAYMMO YHCJIO
aKTUBHUX a0OHEHTIB Yy Mepexi sk 5% BiJ 3araqbHOi KUTBKOCTI MOTCHITIHHUX

a0OHEHTIBN,4, TOOTO N, ~800 aOOHEHTIB.

M6iT>

Rsar.FHH = 0'14 -800 = 112( C

Takum unHOM, RN >R, rpy, BKa3ye€, 10 MeEpeXa Ky MH MPOEKTYEMO HE
MaTHMe TEPEBaHTaXEHS B MICIIEBOCTI 1 JIacTh 3MOTy BHKOpHCTOBYBatH (Google
Meet and Zoom.

Anle K0 BpaxyBaTH, M0 MOMJIMBUNA TEMI 3pOCTAaHHS HACEJCHHS B
MICLIEBOCTI W YYHIB y IIKOJI OyJie HaBYaTUCs OLbIle, TOAI BapTO BPaxyBaTHUCh
KUIBKICTh 0a30BHX CTaHLIN, IKUX OyJe He 3 uM 4, a SIKIIO BapTO BCTAHOBJIIOBATH [
YM 8 MITYK.

Posrasiuemo apyruit BUNaaoK, sSKIo 13 Ti€i CUTYyarlii, o po3risgaiach BUIIE,
Bi3bMEMO JI0 yBaru, 1o 1uporo pida He 1500 yuniB, a 3500 — yuHiB, 3 SIKUX OyJe

HaBaHTaxxyBatu Mepexxy 3000, Ha Ty )k caMy KUTbKICTh KaHaJIiB.

3000
150

Cepemnst mpoITyCKHA 3/1aTHICTh Ry Mepexi:

NeNBZ = 1 + [ = 21(6NB)
Ry = (134.4 + 54.87) - 21 = 3 974,67 (M6uT/C)
3HOBY HaJaMO NEPEBIPOYHY OLIHKY 2 €MHOCTI MEpEXi MOPIBHIBIIN HOTO 3
00YHCIICHO0, TITLKY Ha 11eH pa3 ( — KoedILIeHT ISl MICIIEBOCTI HE BEJTUKOTO MICTa,

q=>5;

_10-5_ 3(M6iT)
tHE =730 7 7\ ¢

Jlani 3HOBY BHU3HAYMMO YHMCJIO aKTUBHUX aOOHEHTIB y Mepexi sik 90% Bin

3arajbHOI KIJJBKOCTI MOTEHIIIMHNX a00OHEHTIBN,5, TOOTO N,\\ .6 ~3000 aO0OHEHTIB.

Mo6iT
Raarrun = 0,3 3000 = 900( C )
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Taxum unHOM, RN~ R, .1 rin, BKA3YE, IO MEPEKA SIKY MU PO3TIISIIAEMO MAaTHME
KOPOTKI TIEpEBaHTAXXCHS B MICIICBOCTI 1 HE JJaCTh 3MOT'y BUKOprcToByBatn Google
Meet and Z0OM MOBHOIIIHO HOPMAJILHO, aJIXKE BAPTO BPaxyBaTH TOW MOMEHT, IO Y
MIKOJIAaX TaK0XX MOXYTh BIIOYyBa€TbCSl BIKPHUTI YpPOKH, i€ KUIBKICTh YYHIB
301BITYBaTUMETECS W HABAaHTAXKCHHSA CTaHE OUIBIINM, TOMY camMe TyT BapTo
BCTAHOBJIIOBATH OuIbIlIe 0a30BUX CTAHUIN(CTUIBHUKIB), U1 MIATPUMKH CTaOLIbHOI

MEpexi, A7 Iepeiadi Biieo 3B’ SI3KY.

BucHOBOK 10 TPETHOIr0 PO31iLy

Bbyno npomoaensoBano podoty LTE mepexi B €minbunHe 132 pe3yibTaTaMu
MOJICJIIOBAHHSI BUSIBIICHO, IO MPU TEPEXOo/l A0 BIAAIEHOT MOJeni poOoTH 1,
CIPUYMHEHOT0 UM 3pOCTaHHs 00’ eMy Tpadiky B MOOUIBHUX MepekaxX YeTBEPTOTO
MOKOJIIHHS, MIBUAKICT MOOUIBbHIM MEpeXi HE CIHPaBISEThCS 13 LBrOPIYHUM
HAaBAHTAKEHHAM, a/UKe NpU 0OpaxyBaHHS MIBUAKOCTI M KIIBKOCTI YYHIB, IIO
BUKOPUCTOBYETHCS B1JI€O 3B’ A30K — BIJIOYBA€EThsI 3aTPUMKa B1/1€0 MOTOKY, 11O HE J1a€
3MOTy BUIBHO TIPOBOJUTH YPOKHU YU SIKICh 3axo01u. [[pomy cBimuaTh mudpu: sSKIo
JTaHH1 MUHYJIOp14H1 00paxoBaHi CBIIYaTh, IO Tpadik BUTpPUMYBaB HaBaHXeHHS 112
MO6iT/c, To 1bOro piuHi mokazHuUkHM piBHI 900 MOIT/c — 1€ TOM camuil TOTIK, IO
Mmaibke piBaui 5G nokominHio. [IpoananizyBaBIy Ta MPOBIBIIX BCl 111 00paxXyHKH
MOXHa CMUJIO CKa3aTu: 100 AKICTh MEpPEXi HE 3a3HaBaja B MOJAJBIIIM TaKOTO
NepeHaBaHTAXEHHS, CJIIJI BJIOCKOHAJIIOBATH OO0JaJHAaHHS, 30UIbIIYBATA KUIbKICThH
0a30BHX CTaHIIN(CTIIHHUKIB), TAKOXK BIOCKOHaneHHs Mepexi LTE na mepexy 5G,

ajie He BapTo 3a0yBaTu cO01 BapTICTh TAKOTO 0OJIaIHAHHS.
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BUCHOBKMU

B xonmi BHKOHaHHA MaricTepchbkoi KBamiikamiitHoi pobGoTu  OyIio
MpoaHaIi30BaHO 3MIHM B 00’€Ml 1 CTpPYKTypi Tpadiky Mepexi IHTepHer 1 B
MOOITFHUX MEpeskax, o OyJu CIPUYNHEH] HACTIAKaMU KapaHTUHHUX 3aXO0/iB IS
HenonyiieHHs po3noBcromkenHs COVID-19 B €sponi Ta [TiBHIUHINA AMepuITi.

I[Tix gac OB HKEHHS aHATI3YBAIUCH CEPETHbOI000B1, THXKHEBI 1 p14HI 3MIHU
B 00’emi Tpadiky, SIKOCTI 3B’SI3Ky, HaBaHTaXEHHIO Ha [HTepHeT-TpoBalepiB 1
Mepexi MOOUIBHHUX omnepatopiB. 30Kpema OyJio BHUSIBJIEHO, 10 3pOCTaHHS 00’ €My
TpadiKy SK JUIsi MOOUIBHMX, Tak 1 i1 APOTOBUX MEpEX CIIBOAIO B 4aci 3
JIOBFOTEPMIHOBOIO TEHACHIIIEI0 70 pocTy Tpadiky. Lle, B cBow 4Yepry, 3MycHio
OTepaTopiB MOOUIPHUX MEPEX MPUIIBUAIMINTU Tiepexin Big Mmepex LTE no mepex
NR (5G). He3Baxkaroun Ha EKOHOMIYHI HACITIJIKH ITAHJEMIT I1e CITIOHYKAJIO O1IBIIICTh
MOOUIBHUX OMEpPaTOpPiB B HAMKOPOTII TEPMIHM MOYATH PO3TOPTaHHS MOOUIBHUX
MEpEeX I1’ATOr0 TMOKOJIHHS Y BIJMOBIAb HA 3pOCATaHHS MOOLIBLHOTO Tpadiky i
HABAHTAKEHHA HA ICHYIOUY1 MEPEX1 TPETHOTO 1 YETBEPTOIO MOKOIIHHS.

Bmuue nmepexony Ha BifJanieHy MOJEiNb POOOTH MPAIiBHUKIB IMiANPUEMCTB
BHacHinok nmanaemii COVID-19 na mBuakicTe poOOTH MOOLTBHUX MEpEeX 1 00’ €M
TpadiKy B IIUX Mepekax OyB pi3HUM K MPOTArOM Yacy 3 MOYaTKy pOKy, Tak 1 B
pi3HMX KpaiHax. e mosicHIoeThCs BKpail pi3HOMaHITHUMU MOYaTKOBUMH YMOBaMU
K B COLIIAJIBHO-€EKOHOMIYHOMY ILJIaH1, OOMEXYBaJIbHUX JII HAa JAEPKABHOMY PIBHI
B PI3HHUX KpaiHax, Tak 1 B po3pi3i cTaHy 1H(PACTPYKTYpHU MICIIEBUX ONEPATOPIB
MOOUIBHOTO 3B’513Ky. BTiMm, Oys0 BHUSIBIEHO, IO Ha MIKY PICT TpadiKy MOOLTBHUX
Mepex caraB Ha 50% OUIBIIOr0 3HAYEHHS HIXK 32 aHAJIOTIYHUUN TMepi0j]] MUHYJIOTO
poky. OmHaK B X041 JOCTIKEHHS TakK 1 He 0yJI0 3HAWIEHO MPSMUX CBITYEHB TOTO,
110 1e Tpadik OyB CIPUUYNHEHUM BUKIIIOUHO pOOOTOIO MPAIIBHUKIB HAa BIITAJICHUX
POOUHX MICIISIX.

O1iHOI0YM 3MIHMA MIBUAKOCTI CKAadyBaHHS 1 3aBaHTa)XXyBaHHS JaHUX, IO
OyJIi CIpUYMHEH] COlLllalIbHO-eKOHOMIYHUMU Hachiakamu ranjaemii COVID-19 cnin
3a3HAYUTH, M0 TEXHOJIOT1T MOOITPHUX MEpEeX YETBEPTOrO TOKOJIHHS, SKI €

OCHOBOIO MOOUTBHUX Mepex B €Bpomi B IliBHIUHIA AMepuili, a TaKOX PIBEHb
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1H(paTCPYKTYpH LKX KpPaiH LIJIKOM J03BOJIMB HIBEIIOBATH HAAMIpHI HAaBaHTaKCHHS
OPOTATOM HaWOUIbII KPUTUYHMX MICAILIB TOYATKy MaHAeMii. 3MEHIICHHS
IIBUJIKOCTI MOOITBHUX MEPEX B OKpEMHX KpaiHax OyJIu THMYacoBi 1 HE HECIHU
CTIOTO 1 TpUBAJIOTO XapakTepy. BTiMm, HaBITh HE3Ba)karo4i Ha 3amac CTIHKOCTI
mepexxk MoOimeHOro 3B’s3ky 4G 1 4.5G (LTE-Advaneced Pro) i, BpaxoByrouwn
TEHJICHIIII0 JI0 CTaOUIHLHOTO 3poCTaHHs 00’e€My MOOUIBHOTO Tpadiky, OIIBIIICTb
CBITOBHX ONEpPATOpiB MPHUIIBHUIIICHO PO3TOPTAIOTh MEPEXKi I'STOTO MOKOIIHHS
HaMaraloyuch MPUroTYBATUCH JI0 SIK HACTYITHUX XBUJIb MTaHIEMIi TakK 1 JJO MOKIIUBUX
CTPYKTYPHUX 3MIH B CYCIUIBCTBI, KOHIEMII poOOYOro Micls, BiJJIaJ€HOro
HABYAHHS Ta 1HIIUX MUTAHHD K1 3aTOCTPUIUCH 3 TOYATKOM MaHAEMIl.

binbiiicTh CBITOBUX MOOLIBHUX OIEpPaTOpIB JAyXKe HEoxode 1HPOPMYIOTh
KOPHUCTYBauiB PO MOKJIUBI POOJIEMHU 31 MBUJKICTIO B CBOIX MOOUIBHUX MEPEK,
TOMY B po0OTi OyJI0 MPOMOJIEILOBAHO HaBaHTaXEHHS HA MOOUIbHY Mepexy LTE
pPaliOHHOTO IIEHTPY CHPUYMHOTO KApAaHTHUHHUMH 3axojaMu (mepexij MpaiiBHUKIB
oiciB 10 poOOTH 3 IOMY, a TAKOXK HABYAHHS YYHIB LK1 Ta CTYJEHTIB BIJJaJICHO B
pexuMi BimeokoH(epeHIiil).  byao BHABICHO MOXJIKMBI MOMEHTH ITIKOBHUX
HAaBaHTAKEHb, [0 CHPUYHUHATH 3MCHIIIEHHS SKOCTI 3B’ 513Ky B KOpUCTyBauiB. [IpoTte
BUKOPHCTaHa B pOOOTI MOJIEIb € HE IMOBHOIO 1 MOXKE TUIBKHM MPHOJIU3HO OMHCATH
peagbHy CUTYAIll0 31 MIBUJKICTIO MOOUTBHUX Mepex mia yac manaemii COVID-19.

JlocnikeHi 1 onpanboBaHi B poOOTI CTAaTUCTUYHI JIaHHI, a TaKOX MOJIEIb
BIUTMBY KapaHTUHHUX 3aXO[1B (MepexiJl MpariBHUKIB 0¢iCiB 10 poOOTH 3 J0MY, a
TaKOK HABYAHHS YYHIB IIKUI Ta CTYACHTIB BIAAJIEHO B PEXKHUMI B11I€OKOH(EpEeH111if)
Ha 00’eMm Tpadiky 1 MBHAKICT CKAayyBaHHsS 1 3aBaHTAXyBaHHS JaHUX s
MOOUTBHMX MEpEeX MOXKe OYTH BHKOPHUCTaHA [IJIi TONANBIIUX TPYHTOBHHUX
nociipkeHHb HachiakiB BBy COVID-19 na po3BUTOK MOOUIBHUX MEPEXK B CBITI

1 B YKpaiHi 30kpema.
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