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Anomauin. Ilpoananizosano cneyianizogani Komn’romepHi mepedxci. Bcmanoesneno, wo 0ns
BUBHAYEHHS MICYE3HAXOONCEHHSL 00 €KMI8 KOHMPOIIO MONCHA UKOpUcmamu 0e3nposioHi
cneyianizoeani komn’romepui mepedxci LTE-M ma Nb-10T. [Ilepesacoro cmeopenns cucmem
BUBHAYEHHS MICYE3HAX0OICEHH 00’ €KMi6 KOHMPON0 HA 0a3i OAHUX Mepedc € MONCIUBICID
BUKOPUCAHHA OJIAL IX PO320PMAHHA HAABHOI IHPPACMPYKMYPU 0Nepamopié ModiibHO20 36’ A3KY (V
AKUX 6 OGaHUll Yac € NOKPUMMs NPAKMUYHO YV 6CIX pauoHax, oOe 30IUCHIOEMbCA aKMUeHa
eocnooapcoka Oisitbricmyv). Kpim moeo, kinyesi npucmpoi mepesxc LTE-M, Nb-10T moocymo
asmoHoMHo npaytosamu nonHao 10 poxis 6i0 HesenuKux bamapeuox.

Kniouoegi cnosa: 6e3npogiona cneyianizosana Komn’iomepHa mepedicd, NPOMUCIO8d Mepecd,
fieldbus, Wireless, LTE-M, Nb-loT.

Beryn.

B nanuit yac B po6OTI MiANPUEMCTB Pi3HUX Traidy3el CoCTepiraeTbCs TEHIACHIIIS
B HANpsAMKY iX YKPYHHEHHS 1 PO3MOJUICHHSA Ha BEJIUKUX TepuTopisx. [Ipu mpomy
4acTo BUPOOHWYI MOTpeOH BUMAararoTh OMEPATUBHO MEPEPO3MOIUISATH PECYPCH MIXK
HassBHUMH M1JIPO3LJIAMH, K1 MOXKYTh 3HAXOJUTUCh B pi3HUX Micusgx. CporoaHi 301p
iHpopMallii mpo HasBHI MaTepiaJbHO-TEXHIYHI IIHHOCTI Ta IiX pO3TalllyBaHHS B
MEBHUM MOMEHT Yacy BHKOHYETHCS MAaJO€(PEKTUBHUMH 3aCTaplUIMMH METOJIAMH
(BpyuHy TMpalliBHUKaMH CKJIaJIB, Oyxraarepiii, EKOHOMIYHHMX BIJJUIIB Ta
BUpOOHMYMX miapo3aimiB) [1]. s 30epekeHHs KEepOBaHOCTI MiAMPUEMCTBOM 1
3a0€3MEeUeHHs] yMOB ISl TPUUHATTS HEOOXITHUX  YIPABIIHCBKUX  PIIICHB,
KEPIBHULITBY MiANMPUEMCTBA MOTPIOHO BOJIOAITH MOBHOIO 1H(OpPMAIlIEI0 MPO HAsBHI

pecypcH Ta BIANOBITHE iX MiICIIE pO3TalllyBaHHS B CTPYKTYpHUX HiApo3autax. Tomy



BKJIMBOIO 33J]a4€I0 € CTBOPEHHS CHUCTEM BH3HAUYEHHS MICIIE3HAXO/KCHHS 00’ €KTIB
KOHTPOJTIO B pexkuMi “peanbHOTro yacy” [1].

OcCHOBHHII TEKCT.

B nmanmii uwac B kpainax 3axigHoi €Bporm Ta B CIIA LIMPOKO
BUKOPHCTOBYIOTHCS PI3HOMAaHITHI CIEI[iali30BaHi KOMIT I0TepHI Mepesxi [1-9].

B pe3ynbrari npoBeieHOro aHaji3y ICHYIOYHMX CIeliali30BaHUX KOMIT FOTEPHUX
MEpEeX BCTAHOBJICHO, 1110 JIJIsl BU3HAYECHHS MICIE3HAXOKEHHsI 00’ €KTIB KOHTPOJIO B
pexuMi “peanbHOTO 4Yacy’ MOKHA CTBOPUTHM TaKi CHCTEMH Ha 0a3i O€3NpOBIIHHUX
crenianizoBanux koM roTepHux Mepesxk LTE-M ta Nb-l1oT [10-14].

LTE-M (Long Term Evolution for Machines) e crnpomeHuM TPOMHUCIOBUM
TepMiHoM 1t ctanaapty LTEA-MTC LPWA, sikuit ony6iikoBanuii rpynoto 3GPP
y crienikarii Release 13.

LTE-M - 11e TeXHOJIOTiS 3 HU3bKUM €HEPTrOCIOKUBAHHAM, sika marpumye 10T
(Internet of Things). MeHima CKJIagHICTh KIHIIEBHX HPUCTPOIB (IS MIHPOKOIO
cniekTpa 3aBaaHb) Mepexi LTE-M no3Bossie 30inbpmmT TEpMiH CITy:kOu Oatapei 10
10 pokiB Ta OibIIIE.

[linTpuMyBaHi BCiMa OCHOBHMMHM BHUPOOHUKaMHU MOOLIBHOTO OOJaJHaHHS,
Habopu MIKpocxeM 1 MoayJdiB st Mepexi LTE-M MoxyTh choiBmpaiftoBaTu 3
MoOUTbHUMH Mepexamu 2G, 3G, 4G 1 MOXyTh BHKOPUCTOBYBAaTH BC1 (YHKIIIT
0e3nexkn MOOUIBHHX MEpPEeXk, Takl fK MIATPUMKA KOH(IACHUIHHOCTI iAeHTH(IKaLii
JTAHUX KOPUCTYBauiB, aBTeHTH(}IKaIllg 00'ekTa, KOH(DIICHIINHICTD, IUTICHICTh JJAHUX
Ta 17eHTUhIKaIisT MOOITHPHOTO 00JIaTHAHHS.

NB-loT (NarrowBand 10T) — e mepexero Low Power Wide Area Network, sika
po3pobIieHa 100 IMIMPOKUN CIEKTP MPHUCTPOIB MIT OYTH 3'€JHAHUNA 3a JOTOMOTOIO
CTUTPHUKOBHUX KaHaliB mniepenaBaHHs manux. Mepexa NB-10T BuxopucroBye
BY3bKOCMYTOBY pajiioniepeiauy JaHuX 1 mpu3HaueHa Jis intepHery pedeit (IoT).

Mepexa NB-I10T Oyna 3arBepmxena rpynoro 3GPP (Release 13) B uepBhi 2016
POKYy.



Mepexxa NB-l0T npuninse ocobmuBy yBary sKOCTI HOKPUTTS BCEpEAMHI
MpUMIILEHb, HU3bKIA BAapTOCTi, TPUBAJIOMY TEpMiHY poOOTH OaTapei 1 J03BOJISE
MJIKTFIOYUTH BEJIMKY KUIBKICTh MPUCTPOIB.

OcHogHi xapakrepuctuku mepex LTE-M ta Nb-l10T BinoOpakeni B Tabmmi 1.

Taoaunnga 1
OCHOBHI XapaKTepHCTUKHU 0e3NMPOBITHNX CHeNiai30BaAHNX

KoM’ 10TepHux mepe:xk LTE-M, Nb-10T

Ha3zsa xapakrepuctuku HasBa mepexi
LTE-M Nb-loT
[IBuaKiCTh IEpEaBaHHS 1000 xo6i1/c 250 x06it/C
JTaHUX
Tepmin poOOTH KiHLIEBOTO oinpiie 10 pokis oinpiie 10 pokis

IPUCTPOIO BiJ OJTHIET

OaTapelku

YacroTa Ha AKIA 1,4 MI' 180 KI'g

nepeaarThes AaHi

Pexxum nepenaBanHs naHux HaIBIYyTJIEKCHUH, HAMIBIYIJICKCHUI

TYTUIEKCHUM

MoxnuBa cepa Biacrexenns: Biacrexenns:

BHKOPHCTAHHS MOTOIMKIIIB, MOTOITMKIIIB,
BEJIOCHIIE/IIB, BEJIOCHIIE/IB,
aBTOMOOLIIIB, aBTOMOOLIIIB,
BAaHTAKHUX MPUYEIIIB, BAaHTAKHUX MPUYEIIIB,
KOHTEHHEPIB, KOHTEHHEPIB,

JITEH, TOMaITHIX TBapHH, | AITEH, TOMAITHIX TBApUH,

I[IHHUX aKTHBIB Ta peYeil | I[IHHUX aKTUBIB Ta peUei

Enementu Ge3npoBigHuX crermiagizoBaHuX kKomi torepHux mepex LTE-M Ta
Nb-10T € kommakTHMMH (JETKMMH 1 MaJleHbKOIO pPO3MIipy), IO J03BOJISIE iX

IHTErpyBaTH 3 MPAKTUYHO OYAb-SIKUM 00’ €KTOM KOHTPOJIIIO.




besnpoBinHi crnemianizoBani kommn’rotepHi mepexxi LTE-M ta Nb-10T moxna
BUKOPUCTOBYBaTH JJIi BHU3HAUCHHA MICIIE3HAXO/KEHHSI 00’ €KTIB  KOHTPOIIIO:
MOTOITUKJIIB, BEJIOCUTIE/IIB, aBTOMOO1IiB, BAHTAXXHUX IMPUYEIiB, KOHTEHHEPIB, JITEH,
JOMAIIHIX TBapHH, IHHUX aKTHBIB Ta pEUEH.

BucHoBkwu.

[IpoananizoBaHo creriagizoBaHi KOMIT' FOTEpHI Mepexi. BcraHoBieHo, 1o i
BU3HAYCHHS  MICIIC3HAXO/DKEHHS OO0 €KTIB  KOHTPOJIO MOXKHA BUKOPHUCTATH
0e3npoBiaHi cremianizoBani komir totepHi Mepeki LTE-M ta Nb-1oT.

[lepeBaroro CTBOpEHHS CHCTEM BH3HAUCHHS MICIIC3HAXOKEHHS 00 €KTIB
KoHTposro Ha 6a3i Mepesxk LTE-M ta Nb-10T € MOXIHBICTP BUKOPUCTAHHS IS 1X
PO3ropTaHHsI HasIBHOI 1HPPACTPYKTYpU OIEPaTOPiB MOOUIBHOTO 3B’SI3KYy (y SKUX B
JaHUM 4Yac € TOKPUTTSA MPAKTUYHO Yy BCIX pailoHaxX, /e 3/1HCHIOEThCS aKTHBHA
TOCIIOIaPChKA MISTbHICTD).

[Ile onHI€I0 TO3UTUBHOIO XapaKTEPUCTUKOIO € T€, IO KIHIEBI IPUCTPOI MEPEX
LTE-M, Nb-10T M0oXyTh aBTOHOMHO TMpaIfoBaTH TMoHaa 10 pOKiB BiJl HEBEIUKHX
OaTapeioxk.

besmpoBinHi cremianizoBani komm totepHi Mepexi LTE-M, Nb-10T wmoxna
BUKOPUCTOBYBAaTU JUISI BHU3HAYEHHS MICIIE3HAXO/KEHHSI OO0 €KTIB  KOHTPOJIIO:
MOTOITUKJIIB, BEJIOCUTIE/IIB, aBTOMOO1IIB, BAHTAXXHUX IMPUYEIiB, KOHTEHHEPIB, JITEH,
JOMAITHIX TBApHH, {IHHUX aKTHBIB Ta pEUeH.
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Abstract. Analyzed specialized computer networks. It is established that for locating objects
of control it is possible to use wireless specialized computer networks LTE-M, Nb-IoT. The
advantage of creating systems for locating control objects on a network of databases is the
possibility of using them to deploy existing infrastructure of mobile operators (which now has
coverage in almost all areas where active business activity is carried out). In addition, LTE-M, Nb-
10T terminal devices can operate autonomously for more than 10 years from small batteries.

Key words: wireless specialized computer network, industrial network, fieldbus, wireless,
LTE-M, Nb-IoT.
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