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IHOJAOBKEHHA CTPOKY CJIYKBU
BY3JIIB TEPTSA B JIOKOMOTHBAX

[Tig wac MexaHIYHOI B3a€MOii Tijd 0OCpTaHHS
B BYy3JaX JIOKOMOTHBAa BHWHHKae TepTs. lle sBurme
BHKITUKA€E TPOTHO30BaHWI 200 HemepemdadeHuil 3HOC.
JI71s1 BUSIBTICHHS Ta MOMEPEIHKCHHS IEPEAIaCHOTO 3HOCY

MOXHa BHKOPHCTOBYBATH  OpraHi3amiiHO-TeXHiuHi,
KOHCTPYKTUBHI, TEXHOIIOTIYHI YK eKCIUTyaTaIliifHi
3ax0/Iu.

Jlo oprani3ariifHO-TeXHIYHAX 3aXOJ/iB MOXHA
BiJHECTH 30ip, HAKONWYEHHs i 00pOOKY CTaTHCTUYHOTO
MaTepiaiy 3acodamMM Cy4acHOi KOMIT FOTEPHOI TEXHIKH i
MaTEeMAaTUYHUX MaKeTiB. SKINO 3a Ik OpaTH SIKUICH
OIMH KPHUTEPil SKOCTI €JIEMEHTIB SKi B3a€MOJIIOTh, TO
LIKOM MOXJHMBO HOro BHIUINTH , IIO 3MOXE
MiJBAIINTA TOYHICTh OYIKYBaHMX pe3yibTaTiB. llpu
aHami3i W omrumizamii poOOTH YK yAOCKOHAJICHHI
KOHCTPYKIi BY3JIiB TepTS BPaXOBYIOTHCS pi3HOMaHITHI,
31e0inpmoro KoHGuIiKTHI Kputepii. Taknum 4yuHOM I
3aBJaHHS € 0araTOKPUTEPiHHWMM, BiINOBITHO IIJIHOBI
¢yHKIIT BeKTOpHUMH. | A7sl 3HAXOMKEHHS ONTUMYMY
HEOoOXiTHO BHAUIMTH 0araTo KOHTPOJBHUX TOYOK, IS
MIpOpaxyBaHHs SIKMX HEOOXiIHI KOMIT'FOTEPHI CHCTEMH
BiJIMOBiTHOTO PiBHSI.

[Ifono KOHCTPYKTHMBHHMX Ta TEXHOJIOTTYHHX
3axX0fiB, TO 3 ONSIAy Ha PO3BUTOK CYYacHHX
MaTepiajiB, TEXHOJOTi BHTOTOBJICHHS I 0OOpOOKH
MOXHa KOHCTaTyBaTH TOH ()akT, IO MOXJIHMBO B
MTOETHAHHI HOBITHIX MaTepiaiiB i 3aco0iB 0OpoOku He
3MIHIOBaTH T'€OMETPHUYHHMX PO3MIpiB TUT TepTs, aje
MIOAOBXUTH iX CTpOK ciyxom. ToOrTo: 3acTtocoByBaTH

KOMITO3HTH, SKi MOXYTh MaTH ¢$yHKIIIIO
caMO3MalllyBaHHS;  BHUKODHUCTAHHS  ITIOBEPXHEBOTO
JIA3€pHOTO0  3arapTOBYBaHHSA,  ONTHUMI3allis  KYTiB

KOHTaKkTy (3MiHa «IUIIMH JOTHKY»), 3aCTOCYBAaHHS
aHTU(PUKIIHHUX CIUIaBiB. 3aCTOCYBaHHS CKOJB3YHIB,
HAIpaBIISIOYNX BTYJIOK, CyXapiB, MMOBEPXHI TEPTS SKHX
BHUTOTOBJICHI 3 KOMIIO3UTY, HaJIacTb MOXXJIHMBICTH
CKOPOTHTH KIJBbKICTh IUIAHOBHX 3aMiH mHap TepTs, a
BIMOBITHO 3MEHIIUTA O0’€M pPEMOHTY, 3MCHIIUTH
BUKOPDHCTaHHS  3MallyBAIGHUX  MarepiamiB, IO
MOKPAIIUTh  eKOJIOTIYHI TMOKAa3HUKK 1 3MEHIIUTH
BUTpaTy MacTWIbHUX MatepianiB. Lle#l 3axin HagacTb
3MEHILIUTH eKCIUTyaTaniiHi BUTPaTH.

Binpmiicte By3iB TepTs mnoTpedye BHCOKOL
TOYHOCTI BHUTOTOBJICHHS JE€Talli, SIKOCTi 30ipKH By3ia,

peTeNpHOro OISy  Ta  OOCIYyroByBaHHS B
excioryararii. Kpim Toro, mi By3nm 37e01sIbIIOrO
MIPAIIOIOTh B YK€ CKJIAJHUX EKCIUTyaTal[ifHIX yMOBax
(ToromHi YMOBH, AWHAMIYHI HABaHTA)KCHHS, 3MIIICHHS
LeHTpy Macu), IlokpameHHAM B eKcIuTyaTaiii poOoTH
UX BY3JiB MOXE BIPOBA/KCHHS aHTH(OPUKLINHNIX
3axOiB, IIO 3MEHIIATh KoeilieHT TepTs (IoJaTkoBe
3MaIIeHHs ITiJi THCKOM, BHKOPHCTaHHS JyOpPHKAaHTIB,
3MEHIIIEHHS IHepIiHHIX Mmac, MOJICpHI3aIlis
KOHCTPYKIIi).
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HNIABUINEHHA EOEKTUBHOCTI
BUKOPUCTAHHA PYXOMOI'O

CKJIALY
INaca>xupcbkuil MOTOPBArOHHUM TPAHCIOPT €
3HAYHOI0 JIAHKOIO B  3a0e3MeYeHHi  IepeBe3CHb

NpaIiBHUKIB 3aBOAiB 1 (adpuk, Oi3HECy, TYpHUCTiB, a
TaKOX B 3a0C3TEUCHHI KOMYHIKAIl1 3BUYaiHUX JIOICH.
Maiixe 30epekeHHS  TOTOKY  INAcCaKHpiB, — aje
3MEHILIECHHS KUIBKOCTI PyXOMOI'O CKJIaay B CHIIy HOTro
3HOUIEHHS, 3acTapijiocTi I HEeXBaTKM 3amy4acTUH
CTBOPIOIOTH JESKHN TUCKOM(OPT I macakupiB i He
palioHanbHe BUKOPUCTAHHS PYXOMOTO CKIIAAY.

B ymoBax cpOrojcHHsS HEOOXimHI CHIIBHI
3ycmiist (axiBLiB CITYKO MAaCaKUPCHKUX PETiOHAIBHUX
1 DIBUIKICHUX IEPEBE3CHb, B3a€EMOJIS 1 3JIArOPKEHHS
pETiOHabHUX OpraHiB yNpaBiiHHA 1 3a0e3MedYeHHS
nopsaaky. Tomy € morpeba B yIOCKOHAJEHHI
(YHKI[IOHYBaHHS ~ TPaHCIIOPTHOI'O, BIiWCHKOBOIO M
YIIPaBIiHCHKOI'O KOMIUIEKCY 32 PaXyYHOK BITPOBAKEHHS
Cy4acHHMX TEXHOJIOTiH O00diKy, 0OpoOKH, po3mosity,
KOHTPOJIIO ITAaCaXMPOMOTOKiB. Takumu 3acobamMu B
MIPOBITHHAX KpaiHax €: JaTYMKH Pi3HOI 1ii, aBTOMaTH4HI
peeCTpaTopH, CUIHATI3aTOPH, €IEMEHTH W KOMIUIEKCH
CHOBIIIEHHS W  IONEpeKEHHs,  CIemiali3oBaHi
MPOrpaMHi CHCTEMH OOJIIKY H KOHTPOJIIO, CHUCTEMH
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mepeBipkd ¥ peBi3il, MOOUIBHI JOAATKH, TOIIO.
3acTocyBaHHS TIPOBIJHMX TEXHOJOTIH 1 TEXHIYHHX
3ac00iB HA/AaCTh MOMKJIMBICTH €()EKTHBHOIO PO3IOILTY
MacaXkMpiB, pEBI3IHHOro amapary 1 BIAIIOBITHHX
NpaIiBHUKIB, OCOOJIMBO B  yMOBaX MOXKJIMBHX
rapaHTiiHuX OOMeXeHb (110 3aKiHYEHHIO BiHCHKOBOTO
CTaHy).

B oOCHOBHOMY, TMTaHHIO  JOCIiJKEHHS
MaCaXMPOIIOTOKY, yBara 3Ha4yHO MoYaja MPUIUIATHCS 3
2017 poky. HampaBneHHSMH [OCHIAHUIBKHX pPOOIT
Oyny BUSIBIICHHS TIEPEMIIIEHb MK 30HAMH, PETi0HAMH,
BHAAMHU TPAHCIOPTY, WiJBUINEHHIO KoMdopTy ¥
Oesrekn  macaxwupiB. [Ipams ke TpPoO  po3MOAiN
MTACaKUPIB Bi/MOBITHO HASIBHOCTI MICI[h Maike HEMAE.

OTpuMaHHS  JOCTOBIpHMX  JaHHX  HPO
MOTY)KHICTh, PO3IOALT NacaXKUPOIOTOKIB JI03BOJIUTH
palioHANBEHO OpraHi3yBaTH poOOTy OOCIIyroBYIOYOro,
PEMOHTHOTO Ta 3a0€3Ie4yI0Y0ro IepCoHaTy i TEXHIKH,
MPaBWIBHO CKJIACTH  po3kinaaw/rpadiku  iX  pyxy,
BUOpaTh TUIM ¥  KUIBKICTB PYXOMOI'O  CKJIAAy.
JlocmipKeHHsT  MacakUpOIOTOKIB  Kpamie  poouTH
CyUUIBHUMH  aist  3a0e3nedyeHHs  e(DEeKTHBHOTO
TIEPEPO3IOILTY 1 TIOKpAIICHHS KOOPAMHAIIII.

CrBOpeHHsI ~ MOOUIBHOTO  JOJATKy  JUIA
PO3IIOAITY MiCllb € HajJ aKkTyaJlbHUM Ha ChOTOJCHHS 1
Ha/JacTh MOXKJIMBICTh ONTHMI3YyBaTH 3aBaHTAKEHICTH
PYXOMOTO CKJaay, MiABHIIMTHA KiJbKICTh KOIITIB «3a
Npoi3m», 3MEHIIMTH eKCIUTyaTalliiiHi BHTpaTH Ha
YTPUMaHHSI PyXOMOI'O CKJIQAy, 3HU3UTH HaBAHTAXKCHHS
Ha eKilla)XH1 YaCTHHHU.
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OVERVIEW OF THE METHODS OF
OPTIMIZING THE PARAMETERS OF
FUZZY REASONING SYSTEMS

The world experience of building intelligent
systems and various approaches for the -effective
combination of various methods with the aim of
simplifying the construction and optimizing the
parameters of fuzzy systems are considered. The study
of hybrid algorithms gave good results for overcoming
the problems of incompleteness of the set of fuzzy rules
and inconsistency of the membership functions of the
input variables.

The ability to change internal parameters to
work in certain conditions is an undeniable advantage
of using neural networks. The combination of fuzzy
logic and neural networks was studied by Takagi and
Hayashi in [1]. The authors of [2] proved the actual
equivalence of the functional behavior of networks of
radial basis functions and systems of fuzzy inference,
which makes it possible to apply learning to both
models.

The most widely used among hybrid systems is
the adaptive neuro-fuzzy inference system (ANFIS).
The model has the ability to learn using error
backpropagation and the least squares method to
estimate the control error. The adaptive neural network
system is based on the Takagi-Sugeno fuzzy inference
algorithm and is capable of approximating nonlinear
functions. A set of equations makes it possible to adjust
parameters using classic optimization methods.

A widely used fuzzy reasoning algorithm is
also the Mamdani fuzzy inference system. The
implementation of this algorithm by an adaptive neural
network is considered in [3] and the structure of the M-
ANFIS model is proposed. The advantages of the
hybrid algorithm in nonlinear modeling are noted,
which allows you to adjust the membership functions
and parameters of the fuzzy model.

Therefore, the use of fuzzy control algorithms
in combination with adaptive neural networks gives the
best results, which is especially relevant for systems of
high complexity in conditions of incomplete
information certainty.
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