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Puc. 1. Po3pobmeHi CTpyKTypH TTaKeTiB MOBIIOMIICHB IPOTOKOJTY TEIEMETPil

Takum YHMHOM PO3pOOJICHA CHCTEMa MOBIIOMIICHD JIJIS
MPOTOKOITY TEJIIEMETPil, IKa JO3BOJISE:

- B 3QJIEKHOCT] BiJ] THITy IOBIIOMIICHHSA IeperaBaTH
JIaH1 y TEKCTOBOMY 4H ABIHKOBY (popmarti;

- KOHTPOJIIOBATH TIOCITi TOBHICTh
3a0e3neyeHHs 1X IiJIICHOCTI;

- TapaHTYBaTH IOCTABJICHHS BAKJINBUX JaHUX;

- BUSIBJISITH TIOMUJIKH TIPH TIepeaayi;

- i pyBaTH KOPUCHE HABAHTAKECHHSI.

HanpsMmkoM monaneinoi  poOOTH €  JOCHiIKEHHS
poOOTH TPOTOKOJY TENEMETPIi B CEPEIOBUIAX CUMYJISIIIT
Harpukiaay jMAVSim um GazeboSim. Takum umHOM
OTpUMaHI JaHi pe3yJbTaTiB TECTYBaHHS JO3BOJISATH
NPOBECTH  OHOBJICHHS  IPOTOKONY  TeleMeTpii  Jis
ynpaBliHHsA peanbHuMU BITJIA 4u iHIIOIO AHMCTaHIIHHO-
KEpOBaHOIO TEXHIKOIO.

JaHUX JIIsL

Cnucok BUKOPUCTAHUX JKepe

1. Comparative study of IoT protocols / Sakina Elhadi,
Abdelaziz Marzak, Nawal Sael, Soukaina Merzouk,
2018.-5¢c.

2. Book cover Book cover Guide to OSI and
TCP/Mohammed M. Alani. Guide to OSI and TCP/IP
Models / Mohammed M. Alani., 2014.

3. Rescorla E. Writing Protocol Models RFC 4101 -
IETF/ Rescorla E., 2005. — 22 c.

Taecscokui B. B., k.m.n.
(TOB «HBII «3aniznuuasmomamuray, Xapkis)

YIOCKOHAJIEHHSI METOJOJIOTTi
PO3POBKHM CUCTEM KEPYBAHHSI PYXOM
MOI3/1IB

[nnycTpianbHuil CBIT Bce TBEpHillle CTae Ha MHIIAX
miarpumku  [aayctpii 4.0. Ame mie Oarato ramyseit
MIPOMHCIIOBOCTI 3aCTpPATIIN B HEUTpasibHOMY cTaHi. Haxans
1€ He OMHUHYJIO 1 3aTI3HUYHUN TPaHCIIOPT.

IMpomucnosuit Iateprer peueit (IIoT), mTydHMIT
inTenekt (Al) Ta mammune HaByanus (ML), Digital Twins,
Big Data npennkTHBHA aHaJiTHKa Ta OOCIYyroBYBaHHS €
OCHOBHMMH  IHCTpyMEHTaMH  MIOJO  BIPOBAPKCHHS
Texniynoro OOcnyroByBanns 4.0 (TO4.0) ske wmae
3MIHUTH caM MiAXiJ A0 eKCIuTyaTalii sSK TEXHIYHUX
3ac00iB 3aJI3HUYHOTO TPAHCHOPTY TaK i POMHCIOBOCTI B
rinomy. Ile n1o3BosmTh Makcumi3zyBaTH yac Oe3rnepeOiiHoi
poOoTH cHUCTeM KepyBaHHS 3a paxyHOK MiHIMizamii ix
HE3aIJIAHOBAaHOTO TA PEAKTUBHOT'O 00CIyrOBYBaHH.

Bimpmicts cuctem kepyBaHHS pyxoMm moi3aiB (CKIIP)
II0 eKCIUTyaTYIOThCS Ha 3ali3HUIAX 3arajbHOr0 Ta
He3araJIbHOro KOPHCTYBaHHS, MYHIIUIIAIILHOTO PEHKOBOTO
TPAHCIIOPTY 3acHOBaHI Ha (YHKIIOHYyBaHHI, IO He
3aJICKUTH BiJ] poIecy TeXHIYHOro obciyrosysanHs (TO).
CucrtemMu KepyBaHHS HE 3HAXOJATHCS y JaJIOTOBOMY
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PSXUMi 3 JIIOJUHOIO - ONEPAaTOPOM, HE OLIHIOIOTH HOTO
KOMIIETEHTHICTb 1 NMpPaBWIBHICTh ITOPUTMY HOro Hill y
BiJIMTOBIAATEHUX CUTYyaIlisX, HE KOHTPOJIOIOTh
CBO€YACHICTh, IIOBHOTY Ta SKicTh mnpoBeneHHs TO.
CratucTH4HI JaHHI CBig4aTh, IO 3HA4YHa KIJIBKICTH
MOPYIIeHb O€3MeKu pyxy BigOyBaeTbcs came dYepes
MOMWJIKH TEXHIYHOTO MEepCOHATy HpHU HOTo TMPOBEICHHI
TOOTO Uepe3 JIIOACHKHH (pakTop.
Hapasi HeoOxinmHO MiHIMI3yBaTH Ii BIUIMBH 3a
PaxXyHOK iHTerparii iCHyr40l MPaKTHKH Ta 3HAHb MPO
eKcIUTyaraliro Ta oOcmyroByBanHs (Operation and
maintenance, O&M) 3 HOBUMH IIM(HPOBUMH TEXHOJIOTISIMH.
3rigro 3 EN 50126 [1] BimomocTi mpo mpoiiec

eKCIIIyaTanii cucteMu KepyBaHHs pyxoM mnoizniB (CKIIP),
MPOBEJICHHS Ta KOHTPOJb sikocTi BUKoHaHHS TO, po3poOka
3aXO0/1iB MIOJI0 YHUKHEHHIO HEOE3MEYHNX CTaHIB CHCTEM Ta
3MCHIICHHIO HEOe3NMeYHNX HACHIAKIB, 3 YypaxyBaHHSIM
BIUIUBY JIIOJCHKOTO (aKTOpy € OTHUM 3 TEXHIYHHUX
TIPUHIIMITIB JUTS iX O€3MeKu.

Buxonsuu 3 aHanmizy HayKOBUX Mpallk 3 TEOPil cucTeM
1 CHCTEMHOTO aHalli3y Ta TICHXOJIOTii Ta 0COOIMBOCTEH
CUCTEM 13 camoopranizamiero [2,3,4,5] iCHyIOTh 3arajibHi

ocobOmmBocTi  mpodeciiiHol  AiSTIBHOCTI  Ta NPHHIMITN
npodeciiftHol  MisUTBHOCTI, K  CKIAQJ0BOi  YaCTUHH
NPaKTHYHOI JISUTBHOCTI JIIOJMHU 11O € HEeoOXiJHOIo

ckaoBoto Jurs BpoBakeHHs TO 4.0 (tabm. 1).

Tabmuns 1

[IpakTvHa TisUTBHICTH JIIOIUHA

3aranpHi 0cOOMBOCTI MTPOdECiHOT NisITEHOCTI

ITpuaIMnH podeciinoi AisSTBHOCTI

VHIKaJbHICTE 1 HemnependauyBaHICTb  JIIOACHKOL

TISTTBHOCTI B KOHKPETHUX YMOBax

IepapxiunicTb
- Oneparriiina
- Takruuna
- Crpareriyna

31aTHICT ananTyBaTHCS JO YMOB CepeloBHINA 1
nepemkoy];  (30BHIMHIX 1  BHYTPIMIHIX), IO
3MIHIOIOTBCS

IHTerpaTHBHICTD (IUIICHICTD, 31aTHICTD CAMOCTIHHO
OpIEHTYBAaTUCH B CUTYallii)

3MaTHICTH JI0 IiIeyTBOPEHHS

KoMyHiKaTHBHICTb (3B’ S3KH 3 AiSIBHICTIO 1HIINX
Jroiei)

31aTHICT, TPOTHUCTOSITH PYHHIBHUM  TEHACHIIISM
(30BHIMIHIM 1 BHYTPIIIHIM);

IcTopuYHICTh (BUKOPUCTAHHS MONIEPEIHHOTO JOCBIY)

3nmaTHICTE pO3pOOIATH Pi3HI BapiaHTH 1[Iy TBOPEHHS
1 MUJILOBOTO BUKOHAHHS

AnexBaTHicTb (3rizHO popmymroBanHs Y.P. Em6i)

3maTHICTh 10 caMOOpTaHi3aIii i CAMOPO3BUTKY

[MoenHanHs TEXHIYHHX TIPUHIIHITIB porecy
eKkcruryaranii ta nposeneHHss TO cucreM KepyBaHHS Ta
NPUHIOUIIB TpodeciiHHOl MiSUIBHOCTI JIIOAWHU TPUMYLIYE
HAaC Maibke KapIWHAJIbHO TIEPEePOOUTH METOJIOJIOTII0
po3poOKu Ta JIoTiKy pyHKIioHyBaHHs cydacHux CKIIP.

IIpu po3pobmi cyuacaux cuctem CKIIP B HHX Tpeba
nepexbadaTté  (GyHKOi: Mmi3HaBaNbHY (OTpHMaHHSI Ta
3aCBOEHHSA HAaKOMHMYCHHWX 3HAHb), MEPETBOPIOBAIBHY
(mepeTBOpeHHs] HABKOJIWIIHBOI JIMCHOCTI 3 ypaxXyBaHHAM
3MiH 30BHILIIHBOTO CEPEJOBHIINA), IIHHICHO-OPIEHTOBHY
(BcTaHOBJICHHSI BiJHOIIEHb MiDX O0O0'€KTOM 1 CyO'€KTOM),
IHTEepakTHBHY (3a0e3reueHHs B3aeMOAIl MK JIIOAMHOIO 1
cuctemoro). Takoxx CKIIP moBMHHAa MaTH: MOKJIHBICTH
BUPIIICHHS MPO0JeM, € BXKE € HAKONMYCHUH MO3UTHBHUI
JIOCBiJ 1X BHpIMEHHS, a00 K «ITiIBUIITYBaTI

kBasi(ikaIiito y mporeci BUpilIeHHsT MpoOIeMu; JAeKiabKa
BapiaHTiB BUPILIEHHsS IHX MPOOJEM; MOMIIHMBICTH JIEIKOT
3MiHM, KOPHMTYBaHHS Ta MOJEpHi3alii oOkpemux ii
KOMIIOHEHTiB Ta JIErKOrO aJanTyBaHHA A0 YMOB, IO
3MIHIOIOTBCS 1 HaBEJICHO Ha puc. 1.
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PROSPECTS FOR THE APPLICATION OF
FRID EQUIPMENT
IN RAILWAY TRANSPORT

Innovative development of railway transport involves
increasing the efficiency of operation, maintenance and
management of the railway industry [1].

One of the innovative solutions is the implementation
of high-frequency marking systems for freight and
passenger trains, railway tracks and transport hubs. With
this method of radio-frequency identification (RFID) of

- 8

4

objects, data is read or recorded using radio signals [2]. For
the purpose of coordinated and uninterrupted operation of
railway transport, the movement of all trains is controlled
to form a common information system.

RFID equipment is an effective tool for creating
tracking systems not only for locomotives, passenger and
freight cars, but also for their constituent parts, for
example, wheel pairs [3].

Placement of RFID equipment is possible both on
rolling stock and outside rolling stock (along railway
tracks) (Fig. 1).

The task of warehouse accounting is also effectively
solved. One of the main advantages of RFID is the
possibility of application in maintenance, repair and
operation processes:

— service of railway transport operators;

— current and major repairs;

—rental and leasing of assets;

— identification and accounting of important spare
parts.

The main characteristics of RFID components for use
in the field of railway transport are:

— RFID tag scanning from a distance — range from a
few centimeters to 20 meters for passive RFID tags, up to
60 meters for semi-passive and hundreds of meters for
active RFID tags;

—lack of contact of the RFID tag with the reader or
their direct visibility;

— unlimited lifetime of passive RFID tags;

— the possibility of storing information directly on the
electronic tag and its reading;

—integration into the IT infrastructure of the
enterprise, for this purpose all necessary interfaces are

provided.
/’

\

. Y

2 &

b)

Fig. 1 RFID equipment placement scheme:
a — on rolling stock; b — outside rolling stock
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