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thousands of computing nodes, nodes should be grouped
into sets defined by some attribute, i.e., into clusters or
‘communities’ [3]. At the same time, the efficiency ofthe
system directly depends on the principle by which
clusters are created and rebuilt and under what conditions
a task is delegated to another cluster.

At the moment, various methods have been used to
solve the problem of cluster formation: from linear
programming to Markov chains and genetic algorithms.
However, some of the work using these methods takes
latency and bandwidth between nodes as the main
parameters, expecting that any service can be moved to
optimize the architecture. However, this concept is
incorrect from a practical point of view, since not every
node can perform the service tasks due to its hardware
characteristics.

Also, when performing tasks on graphs, it is
assumed that the distance matrix has already been built,
although in a distributed system, each node may not be
aware of all other nodes in the system if there is no SDN
or master node to which other nodes are concentrated. On
the other hand, their presence is the ‘single point of
failure’ of the system, even if this component can be
dynamically redistributed during operation.

Thus, there is a need to develop a method for
clustering nodes of a distributed telecommunication
system that:

- creates an architecture without a single point of

failure and can be initialized from any node;

- contains an algorithm for scanning the network

of computing nodes to find the distance matrix;

- when creating clusters, it seeks to optimize

delays in data processing chains, taking into
account the sets of tasks that can be effectively

performed by the nodes.
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BusHavyenHs BHMOI' [0 YaCTOTH OHOBJICHHS

iHdopMauii s peecTpauii pyxy moizaa

[NepcneKTHBHI METOM KEPYBaHHS PYXOM 3aTi3HHYHOTO
TPaHCIIOPTY nependayaroTh BUKOPUCTaHHS
KOOpAWHATHOI iH(opManii nmpo pyxomi oauHui. Bona
JO3BOJISIE  peallizyBaTH  KOOpAWHATHI  crocoown
PETyJIIOBaHHA pPyXy Ha OCHOBI BH3HAUCHHSI Micud
pO3TalnryBaHHs MOI3/iB, IX MIBUAKOCTI 1 IPUCKOPEHHS.
KoopnunarHa indopmanis Moxe OyTH oTpuMaHa 3
BUKOPHUCTAaHHSIM CYIyTHHUKOBUX CHCTEM HaBirari,
JIOKOMOTHBHHX 3aC00iB KOHTPOJIIO, TOUKOBUX KOMIHHIX
JATYNKIB Ta IHIIUX JpKepen. Y BCIX IIUX BHIAAKaX
JOLJTFHO TIPOBOIUTH CTATUCTUYHY OOPOOKY IMEpBUHHIX
nmaaux. OnHiero 3 mpobiieM moOynoBU cHCTEMH 00POOKH
KoOpauHaTHOI iHQopMamii € BH3HAUEHHS YacTOTH
OHOBJICHHs iH(oOpMarii, HeOOXimHOI IS peecTpartii
pyxy noizja.

Y po0oti po3mIsHYTO MHiAXig 10 BHOOpPY YacToTH
OHOBIIEHHs1 iHpoOpMalii 3a pe3yjbTaTamu aHaiizy
CIEKTPIB i, 1[0 BIUIMBAIOTh HA PYyX MOI3/a.

Bynuykoe A.0.
Jlenapmamenm asmomamuxu menekomyHikayiv AT
“Vrpzaniznuysa”

PEMKOBI KOJIA B MPUCTPOSAX
3AJIIBHAYHOI ABTOMATHUKHA

PeiikoBi K0J1a € OCHOBHHUM 3acO000M KOHTPOIIO
3afHATOCTI OUISHOK 3ali3HHYHOI KOJil, i SKOro
3akjiaiecHa B poOOTYy BCIX CHCTEM KepyBaHHS i
pETyNIOBaHHS PYXOM TMOI3MB 1 SIKMM B 3HA4HIA Mipi
BU3HAYAEThCS HAMIMHICTE POOOTH IMX MPUCTPOIB 1
Oesmeka pyxy Moi3miB.

V nomoBifi, OKpiM 3aragbHHUX BiZOMOCTEH IPO
PpeiKOoBI KojIa, PO3MIITHYTO OCOOMBOCTI iX eKCILTyaTartii
B YMOBAaX CbOTOJICHHS Ha 3ali3HHUIIAX YKpaiHH, a came:

- 3MiliCHEHO TIOpIBHSHHSA DPEHKOBHX Kil 3
AIbTEPHATUBHUMH NPUCTPOSIMU 1 3aC00aMH KOHTPOIIIO
BUIBHOCTI IUISTHOK 3ai3HMYHOI KOJIiT;

- MIPOAHATI30BAHO BIUIMB BiIMOB PEHKOBUX
KiJI Ha SIKiCTh 1 O6e3MmeKy neperizHoro mpouecy. [lokazano
YacTKy BiIMOB y POOOTI peHKOBHX Kil BiZHOCHO YCiX
BiJIMOB IIPUCTPOTB 3aJII3HUYHOI aBTOMATHKH;

- OKa3aHO  BIUIMB  GKCIUIyaTaliiiHOro
MepCcoHaTy Ha AKICTh 1 Oe3neky (yHKIIIOHyBaHHS
PEMKOBHX KiJT;
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- TepeBard TPW BUKOPHUCTAHHI PEHKOBHX
KIJI TOHaJIBHOI 4acTOTH. 30KpeMa PO3IIISHYTO 3arajbHy
iH(popMaLiI0 PO MIKPONPOLECOPHI TOHAIBHI PEHKOBI
KOJIa;

- 3po0JCHO BHCHOBOK HpO 3a0e3redeHHS
MIKpPOIPOLICCOPHIUMH ~ PEHKOBMMH  KOJAMH:  OLIBII
BUCOKMX IIOKa3HWKIB HAAIHHOCTi; TPOCTOTH Ta
3pY4HOCTI o0OCIyroByBaHHs 3  MIHIMQJIbHUMHU
BUTpaTaMu; HasBHOCTI BOYIOBaHUX 3aco0iB
JIarHOCTUKM, IIO JTO3BOJISE OTEPATHBHO JIOKATi3yBaTH
MiCIIe TIOIIKO/KEHHS, CKOPOUCHHS Yacy Ha iX MoIIyk Ta
YCYHEHHS, 1[0 B YMOBaX €KCIUTyaTalii iCTOTHO 3HMXKYE
4ac repeOor0 B pyci MOI3iB; MOKJIUBOCTI BUSIBICHHS
HepeaBiIMOBHUX CTaHiB, 1o JI03BOJIIE
eKCIUTyaTal[ifHOMY INTAaTy CBOEYAaCHO 3AiHCHIOBATH
MoTepeKyBalIbHI PEMOHTH Ta OOCIYrOBYBaHHS, THUM
CaMHM CKOPOYYIOUM KUTBKICTh MOXIIHUBHX BiIMOB;

HasBHOCTI B MIKpOINPOIECOPHUX PEHKOBUX KOJax
U(pPOBOTO iHTepdeiicy TUTSt YB'SI3KH 3
MIKpOIIPOLIECOPHIMH ~ CHCTEMaMH  aBTOMAaTHKH i

peneitHoro iHTepdelicy, o 3abe3neduye MOKIHBICTH
poboTH 3 peneffHUMH  CHCTEeMaMH,  JI03BOJISE
3aCTOCOBYBATH MIKPOITPOLIECOPHI PEHKOBI KOJIa y CKJIa/I
PI3HUX CHCTEM IIPAKTUYHO 0e3 00MEXEHb.
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CTPATEI'TYHA IIUTb PO3BUTKY
IHTETPOBAHOI TPAHCIIOPTHO-
JIOTICTUYHOI CHCTEMH 3 BPAXYBAHHSIM
MMUTAHD BILTABY HA HABKOJIAIITHE
CEPEJIOBHIIIE

Po3BuTOK 1HTErpOBaHOI TPAHCIIOPTHO-JIOTICTHYHOT
CHCTEMH KpaiHH SIK MiICHCTEMH €KOHOMIYHOI CHCTEMH

KpaiHH Ta  CKJIQJ0BOi  YaCTHMHH  MIDKHAPOIHUX
JIOTICTHYHHUX cHcTeM Jlae 3MOTy  3alHSTH
KOHKYPEHTOCIIPOMOXKHI ~ MO3HUIiI HAa MiKHApOIHUX

pPUHKaX JIOTICTUYHUX MOCTyr. B ymoBax HectaOiinbHOI
¢inancoBoi cwHTyarii, IO CcKiajgaci B KpaiHi, Ta
3BKAKOYM Ha  CydacHe eKOHOMiKo-reorpadiyae
MOJIOKEHHS YKpaiHW, 3 BpaxyBaHHSM HETaTHBHOTO

BIUIMBY HAa HAaBKOJIMIIHE CEPEJOBHIIE, PO3BUTOK
TPAHCIIOPTHOT JIOTICTUKH MOMIIUBHH IIISIXOM HiTKOT
cTpaTeriyHoi it PO3BUTKY IHTErpoOBaHOTO
TPAHCIIOPTHO-JIOTICTUYHOI ~ CHCTEMHM 33  PaxyHOK
TPAH3UTHOTO TOTEHIIANY KpaiHH Ta ydacTi YKpaiHu y
MDKHAPOJHHUX TPAHCIIOPTHO-JIOTiCTUYHUX MPOCKTAX.

OpnHuM 13 BarOMUX YMHHUKIB IHTETpaIlii YKpaiHu B
€BpPOTICHCHKUN 1 CBITOBMH EKOHOMIYHHMH HPOCTIp,
TMiJBUIICHHS KOHKYPEHTOCIPOMOXKHOCTI HalliOHATBHOI
TPaHCIIOPTHOI CHUCTEMH € (OPMYBaHHS JIOTICTUYHHUX
MOTOKIB Ta iX pamioHadpHa opraHizamiss OpnHiero 3i
CTpaTeTiYHUX LiNeH PO3BUTKY TPAHCIIOPTHOTO CEKTOPY
VYkpainu Mae OyTH CTBOPEHHS KOHKYPEHTHOIO
BHYTDIIIHBOTO PHUHKY TpPAaHCIHOPTHUX IOCIYr Ta
no0yJoBa KOMIUIEKCHOI, 30ajlaHCOBaHOI 3a BHAAMU
TPaHCHOPTY, e(pEKTHUBHOI HALlIOHAJIBHOI TPAHCIIOPTHOI
CHCTEMH, 37aTHOi B IIOBHOMY 00CS3i 3aTOBOJBHATH
MoTpeOr CYCHMUTBECTBA Y TIEPEBE3CHHAX, 3a0e3MCUUTH
HaJIeKHY SIKICTh 1 Oe3leKy TMepeBi3HOTO TPOIECy,
3HWA3WUTH TPAHCIIOPTHI BUTpPATH y BapTOCTI MPOIYKIIi,
110 MOYKITUBO JOCSTTH 32 YMOBH BITPOBAIKEHHS CUCTEMHU
i MeToIiB JIOTICTHKM B YHPaBIiHHS [isUTbHICTIO
TPaHCIOPTHUX HijnpueMcTs [1]..

Y npoueci  JIOTICTUYHOIO  yHpaBJIiHHS — Ha
MIMTPUEMCTBAX TPAHCIIOPTHOT Taily3l CIiijJi BAOKPEMUTH
Taki HOro ImiJCUCTEMH, SK IOCTAYaHHs, CKJIAIChKa,
TpaHCIIOPTHA, BUpoOHM4YA, 30yToBa [2,3]. Ckianceka
MijicicTeMa TPYHTYEThCS Ha BIOCKOHAJICHHI IMPOIIECIB

CKJIaZyBaHHS 3a JIOTIOMOTOXO BIPOBAIKEHHS
CKJIaJICBKUX TEXHOJIOTIH, T BAIIECHHS SIKOCTI
CKJIAJICRKUX  TIOCTYT, IXHBOI CTaHAapTH3amii Ta

parioHaJIbHOTO po3MileHHs1. TpaHcrmopTHa mijcucremMa
3a0e3meuye po3poOIICHHS PAIliOHATHHUX CXEM TIOCTABOK,
MapUIpyTiB II€PEBE3CHb; ONTHUMAIBbHE 3aBAHTAKCHHS
TPAHCIIOPTY; €AHICTh TPOLECY TPAHCHOPTYBAHHS 3
BUPOOHWYMM Ta CKJIAICBKAM IIPOIeCaMH; OOJNIK Ha
TPAHCIOPTi. BupoOHMYa  migcucTeMa  3AIHCHIOE
BIIPOBA/DKCHHS ~ METOZIB  YNpPaBIiHHA  3alacamd,
TUTaHYBaHHS BHUPOOHHIITBA, 3a0e3MeYCHHS
BHPOOHUIITBA, o0mK  MaTepiaJbHOTO  MOTOKY,
JMOTPUMAaHHS BUPOOHUYOTO UKy, ITiBUIICHHS SKOCTI
TpoayKuii Ta mocyr. 30yToBa migcucTeMa CpsMoBaHa
Ha CHCTEMHE JIOCHI[UKEHHS pPUHKY TpPaHCIOPTHUX
MOCIYT, TMiJBUIICHHS IBHUAKOCTI OQOPMJICHHA Ta
00poOKM 3aMOBJIEHbB, IMiJBHIIEHHS PIBHS JIOTICTUYHOTO
CepRicy ToIIo.

Cnig Big3HaunTH, WO Wix dYac (OpPMyBaHHS
HArpsIMiB PO3BUTKY  JIOTICTHYHOI JUSUTBHOCTI
MIOPUEMCTB  TPAHCIOPTHOI  ramy3i  HeoOXigHo
BpPaxoByBaTW TE€, IO CaMmMe TPAHCIOPTHA JIOTICTHKA
MOPIBHSHO 3 1HIIUMU JIOTiCTHYHUMH CHCTEMaMH 3aBa€c
HaWOIJIBIIOI IIKOAM HABKOJUIIHLOMY CEPEIOBHILLY.
JocuTh TOCTPO  CTOATH IPOOJeMH  3a0PYHAHCHHS
JIOBKUISL  BiJ TpaHcnopTHOl iHbpacTpyktypu. Lle
0e3mocepeIHbO BIUIMB aBTOMOOIIBHOTO, 3alI3HUYHOTO,
aBiallilHOro Ta BOJHOrO TPAHCHOPTY, & TaKOX
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