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Texniuni nayku

OcTtanHiM 4YacoM Yy T1OOYAOBI €IEKTPOMEXAHIYHUX KOMIUIEKCIB HOBOTO MOKOJIIHHS
CIIOCTEPITaeThCs TEHJICHIIIS TIepeiadl Bce OLTBINOI KITbKOCTI (DYHKIIHM BiJl MEXaHIYHUX BY3JIIB Ta
CIEKTPOMEXAaHIYHUX JI0 IHTEIIEKTYaIbHUX (€JIEKTPOHHUX, KOMIT IOTEPHUX, iH(OpMaIiiHuX). 3
THTENIEKTyalIbHUX (YHKIIN CKIIQIA€ThCS CUCTEMA KEPYBaHHS EJIECKTPOMEXaTPOHHUM KOMILIEKCOM
(EMK).

B OCHOBI KJIIOYOBOT'O €JIEMEHTY EJIEKTPOMEXaTPOHHUX CHCTEM € MOJYJIb PYXY, SKUH
00’e/IHy€ B OJHOMY KOMIUIEKCI IPUBOJIHUM E€JIEKTPUYHUMN JBUTYH Ta 1HJyCTPIaJIbHUN PEIYKTOP.
Ile miaBuIlye HaIIMHICT, POOOTHM EINEKTPUUYHUX MAIIMH, CIPOIIYE iXHE PpO3pPOOJICHHS Ta
PO3paxyHOK OCHOBHHX ITapaMEeTpiB.

Hampuknaa, pobGoTa BaHTaKOMIAMOMHOIO MeEXaHI3My JIEOIIKM  XapaKTepU3YEThCS
[UKJITYHICTIO TIPOIIECIB 1 MIOBTOPHO-KOPOTKOUYACHUM PEKUMOM POOOTH €JIEKTPOJIBUTYHA.

YBech UK PoOOTH EIEKTPOJBUTYHA TOMUISETHCS HA TaKi €Tanu: IiJIHOM BaHTaXY,
MOBOPOT CTPUIH, CIYCK BaHTaXXy, BUBAHTAXXCHHS, IMTIHOM raka 0e3 BaHTaxy, TOBOPOT CTPLIH,
CIYCK raka, 3aBaHTa KCHHSL.

Koxnomy etamy BiJnoBifae NeBHE HaBaHTaXXEHHs eJekTpojaBuryHa. Ilig uwac mipiiomy
BaHTaXXy MOMEHT, CTBOPIOBaHMI BaHTa)keM Ha OapalaH J1e01Ku:

Mb — g(m +m0)db ,
2

Jie g — IPUCKOPEHHS BUTHHOTO T [IHHS,

m — Maca BaHTaxy, IO ITTHIMA€ThCS,

mo — Maca raka;

dp — niametp O6apabaHa 3 HAMOTAHUM Ha HbOTO KaHATOM.

BukopucToByroun TpaauIliiiHi METOAM PO3PaxXyHKY MapaMeTpiB €IeKTPOJIBUTYHA, MOXKHA
00paTu HEOOXiTHUHN ENEKTPOIBUTYH JUIS KOKHOI CHCTEMHU a00 MOJYJIS, SKIIO BiH 33 OBOJBHSIE
HEOOXITHUM YMOBaM.
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INTEGRAL COMPONENT OF THE SYSTEM FOR MONITORING THE LEVEL
OF FUNCTIONAL RELIABILITY OF RAILWAY OPERATORS
bpycenuos B.I'., A.1.H., pod., bpycenmos O.B., k.1.H., Koctupkin O.B., k.T.H., no11., I'purop’eBa
€.C., K.T.H., acuct., ['apmam b.K., k.1.H., go11.
VYKpaiHChbKUil 1epKaBHUHN YHIBEPCUTET 3aJ13HUYHOTO TPAHCIOPTY, M. XapKiB

The safety of the transportation process is determined to a greater extent by the level of
professional reliability of operators. These are first of all workers of locomotive crews and
dispatcher personnel. Hence the necessity of increased control of the personnel of such profile on
the railroad.

At the moment there is such an opinion that the level of professional reliability is a complex
value and consists of a number of qualitatively heterogeneous components.

In the most general form there are medical and biological, qualification and educational,
functional and moral and ethical components. It is essential that the listed components interact with
each other in such a way that a lower level of one can be compensated by a higher level of the other
and vice versa. This property dictates the need for an integral assessment. In order to obtain which
it 1s necessary to know the nature of the relationship between the components, as well as the
assessment of their own, which in itself is not an easy task. [1-2].
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Currently, each of these subsystems is provided with a corresponding set of measures. In
spite of this, it turned out to be obviously not enough those presented measures on the control of
the level of functional reliability as a whole [3-4]. After all, it is the level of professional reliability
that is the most variable, and hence the issue of its control will always be relevant.

In its turn, the level of professional reliability is also a complicated value. Besides, it
consists of two heterogeneous parts with different time period. This is an operational part, which is
also called functional state, and a long-term (trend) part. The trending part is understood as
biological age and level of health. This part does not change for a long period of time: maybe even
months, years. And the functional state changes during several hours, days and appears as peaks,
declines or a relatively equal plateau. It is important that the range of changes in the functional state
1s determined by the level of the trend component.

Consequently, to improve the safety of the transport process it is necessary to obtain an
integral assessment of the level of professional reliability. To solve this problem, the most
promising can be considered the application of artificial intelligence means - the method of neural
chains [5].

This is due to the fact that they have a number of important properties. The network, using
the teachability on a set of examples, is able to solve problems, in which the regularities of the
development of the situation and the dependence between input and input data are unknown. Neural
networks are not programmed, they learn by examples. After presenting input signals (possibly
together with the necessary outputs), the network adjusts its parameters itself in such a way as to
provide the necessary response. Traditional mathematical methods and expert systems are much
less effective in such cases.

Another point is the fact that the network is resistant to noise in the input data. This makes
it possible to work in the presence of a large number of uninformative, noisy input signals, which
are present in large quantities at the workplace of operators. In this case there is no need to make
their preliminary elimination: the neural network itself will determine their low suitability for the
task and reject them. This intrinsic ability to "see" an image through noise and distortion is very
important for pattern recognition. It is also necessary to emphasize that the artificial neural network
makes generalization automatically. And because of the structure, not by using "human
intelligence" through specially written computer programs. This helps avoid neural networks
reacting to outliers and artifacts.

In addition, neural networks can adapt to changes in the environment. In particular, neural
networks learned to act in a particular environment can be easily retrained to operate under slightly
fluctuating environmental parameters.

The application of such a system allows for a multifaceted effect. First of all, the safety
level of the transportation process increases. This is due to the fact that there is an opportunity not
only to assess the condition of an employee before work, but also to predict the level of his/her
working capacity. Such control makes it possible to increase the level of health of working
personnel. Such effect is achieved according to the principle of biological feedback. After all,
information about the level of functional reliability makes employees adjust their lifestyle towards
a healthy one. Besides, according to WHO, the state of health of a working person 1s determined
by the way of life at the level of not less than 50% [6].
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IIpuoninposcwra Oepacasna akademis 6yoisnuymea ma apximexmypu, m. Juinpo

[Ipodeciitna HamiliHICTh CHIBpOOITHUKA, WOTO BMIHHS Ta KBamidikaiis MOXyTb OyTH
BTpayeHi JUIsl MIJIPUEMCTBA Yepe3 BIACYTHICTh YITKOi CTpaTerii yHpaBiIiHHS JIOJCHKUMU
pecypcamu.

VYnpaBniHHS JTIOJCEKUMH PECypcaMu — I1€ KOHIIETIIis, siKa XapaKTepU3YEThCs Oe3TIudio
pi3HUX iHTeprpeTaniid. 30Kpema, Ii€ CTpaTeriyHMA MiAXiA A0 YHOpPaBIiHHSA TPYAOBUMU
BiHOCMHAMU. TyT Ma€ CEHC 3a3HAUYUTH, 110 JJIsi CTBOPEHHS KOHKYPEHTHOI MepeBaru HeoOXiTHO
BpPaxoOBYBaTU MOKJIMBOCTI BJIACHUX CHIBpOOITHHUKIB. YacTo Takuil MIAXiA peanizyeTbcs 3a
JOTIOMOTOIO0 TI€BHOT'O HAa0Opy I1HTErpoBaHUX MIAXOJIB, MpOTpaM Ta NpPUTAMaHHIA JaHOMY
MiAMPUEMCTBY TIOTITHKH B TaTy31 JIOACHKUX pecypcis [1].

Posrnsgaroun noBHUI MOTEHITIAN TAKOTO MiIX0Ty, HEOOX1THO 3pOOUTH aKIIEHT Ha TOMY, 1110
MOKHa CTHMYJIIOBATH BIJIAHICThH SIK CEpEJl CIIBPOOITHUKIB, TaK 1 cepell MEHeIKepiB. Takum
YUHOM JJIs MANPUEMCTBA YU OpraHizalii CTBOPIOIOTHCS YMOBH AJiA HEOOX1AHOI KOHKYPEHTHOI
nepeBard. [HImMMu ciioBamMu, HEOOX1THO TPOBOIUTH POOOTY 100 YTPUMAHHS CIIBPOOITHHKIB.

Bigomo, o gegani Oibiie KOMIaHii yCBIIOMIIIOIOTh, IO i CHIBPOOITHUKH MOXYTh OyTH
YHHHUKAMU YCIIXY, SIKIIO HUMHU MPaBUIBHO yIPABIIATH.

BigHOoBNIEeHHS CBITOBOT €KOHOMIKH IMCHIS KUIBKOX POKIB perecii Ta HU3BKUX TEMITiB
3pOCTaHHs MPU3BEJIO 10 TOTO, 110 BCe Olblle CHIBPOOITHUKIB JOOPOBUIBHO BHPIIIYIOTH MITH 3
opranizaiii. Taky TeHIEHII1I0 THILHO BUBYAIOTH OUTBIIICTH POOOTOIABIIIB 110 BCHOMY CBITY [2].

Kamitan, yac Ta iHmi pecypcH, ki MIAIPUEMCTBO BHUTpadae Ha BigOip Ta 3alyuyeHHS
NOTP10HOT TFOAWHM A0 OpraHi3alii, BUIPaBIal0Th c€0€ K 1HBECTHULA JIUILIE B TOMY BUIAJKY, SIKIIO
O3HAYeHA JIFOJIMHA BUPIIMIUTH 3ATUIITUTUCEH Ha O1IBII TPUBAIHHN TEPMiH.

He icHye yHiBepcanbHOi BIAMOBIAl Ha MUTAaHHS, IO POOUTH AJiA YCHIIIHOTO YTPUMaHHS
CHIBpOOITHUKIB B Oprasi3auli, aje ICHye OUCKYCli IpO Te, L0 YCHIX HaliMy Ta yTpUMaHHS
NOTPiOHOI poOOYOi CHIIM Ma€e MpsMe BIIHOIIEHHS A0 BITHOCHH MK IPaIliBHUKOM Ta HOTO
poboTtonasuem [3].

Buznaroum, mo iX JOSUIBHICT 1 MPUXWIBHICTh ICTOTHO BIUIMBAIOTH Ha MiANPHUEMCTBO,
CHIBPOOITHUKH CTaHYTh OLIBII YCBIAOMIICHO MIIXOIWTH O BHOOPY BKJIagy a00 HE BKJIAdy IO
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