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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 73.29.81

Tema guceprauii:
1. CuHTE3 aBTOMAaTU30BaHOI CUCTEMU YIIPaBJIiHHS PYXOMUM CKJIaIOM Ha OCHOBi FT€OMETPUYHOI T€Opii KepyBaHHS Ta

HEMPOHHUX MEpPEX

2. Synthesis of automated rolling stock control system on the basis of geometric control theory and neural

networks

Pedepar:

1. O6'eKT BOCIiIPKEHHS: IPOLeCU KEPYBAHHSI TATOBUM PYXOMUM CKJIaZIOM. MeTo10 po60TH € po3pobKa cucTeMuU
HiATPUMKU IPUMHSTTS PillleHb MAIIVHICTOM /1J11 aBTOMAaTHU30BaHOI CUCTEMU YIIPaBJIiHHS IM3€JIb-T10i374, sIKa Ha
OCHOBI y3araJlbHEHOI MaTeMaTUYHOI MOJIEJIi, TEOMETPUYHOI TeOPii KEPyBaHHS Ta HEMPOHHUX MEPEXK JO3BOJISE
MOJINIIATYA €HEPreTUYHI XapaKTEPUCTUKHU TATOBOTO PyXOMOTO CKIaAy. MeTonu IOCiIyKEeHHS: Teopis TATY MOi3[iB
Ta TATOBOTO €JIEKTPONPUBOJY, METOIX FEOMETPUYHOI TEOPil KepyBaHHs, IPOrPaMyBaHHsl, MATEMAaTUYHOTO
MOJEJIIOBAHHS, IITYYHOTO iHTEJIEKTY Ta HEMPOHHUX MepeX. TeopeTnyHi Ta MpakTUYHi pe3ybTaTU: PO3IHUPEHO
HayKOBO-MeTOINYHY OCHOBY cTBOpeHHA CIIIIPM Ta afekBaTHUX MAaTEMAaTUYHUX MOJEJIEN IIPOLECIB pYyXY

IIBUJIKICHOT'O PyXOMOTO ckiaay. [Tomypena 061acTh 3aCTOCYBaHHSI TeOMETPUYHOI Teopii KepyBaHHS Ha OCHOBI



aBTOMAaTU3allii aHAIITUYHUX OGYMCIIEHb Ta MOMWYKY (QYHKLiN IePeTBOPEHHS MK 3MIHHMMU HeJIiHIHUX i JTiHITHIX
mogenent y popmi BpyHOBCbKOro. OGIPYHTOBAHO BBEJIEHHS Y TEOMETPUYHY TEOPil0 KepyBaHHA AOJATKOBOTO €TaIy
NIOLIYKY KePYBaHb, KU Nepedavae, KpiM NOUIyKy ONTUMaJIbHUX KePYBaHb HA PiBHi KaHaJliB KEPyBaHHS, 1€ 1
IOIIYK ONTUMAJIbHUX K€PYBaHb HA PiBHI BCbOro 00'eKTa. PO3p061€HO TEOPil0 HOBUX CTabiIbHO-IJIACTUYHUX
HEMPOHHUX MepexX XeMMiHra, Xe66a i Mepesxi Ha OCHOBI I1epLENTPOHA, KOTPi 3[jaTHI Po3Ni3HaBaTU HOBY
indopmariio Ta noHaB4YaTUCs. Pe3ysnpTaTi poOOTH 3HANIIIN BIIPOBAI)KEHHS Y MiANIpUEMCTBaX i opraHizauisx, sKi
3alIMalOThCs eKCIUTyaTalli€lo, MOAepHizallielo Ta BUTOTOBJIEHHSIM CKJIAJJOBUX TSITOBOTO PyXOMOro ckiany. Haykosa
HOBU3HA: PO3B's13aHa HAYKOBO-TIPUKJIaIHA [IPO6JIeMa PO3POOKY CUCTEMU MiATPUMKY IPUMHATTS PillleHb
MalIMHICTOM [IM3esb-T10i3/1a HA OCHOBI PO3BUTKY F€OMETPUYHOI Teopii KepyBaHHS Ta HOBUX HellpoMepeskeBUx 06a3
JlaHUX Ta 3HaHb, 1[0 CTBOPIOE TEOPETUYHY MI€PESYMOBY [100YJOBY aBTOMATUYHUX CUCTEM KEPYBAaHHS IIBUIKICHUM
PYXOMHUM CKJIQIOM Ta [103BOJIS€ MOJINIINTY MOT0 €HePreTUyHi XapakTepucTuKy. O61aCTb BUKOPUCTAHHSL: TIPU
NoOYI0Bi aBBTOMAaTUYHUX CUCTEM KEPYBAHHS TSTOBUM PYXOMUM CKJIQZOM YKP3asi3HUL, SIKi JO3BOJISITh B PE€aIbHUX
YMOBax WBUAKICHOTO PyXy 1 3MiHUM JOPO>KHbOI 0OCTaHOBKU 37i1ICHIOBATH K€PYBaHHSI I10i3/10M 3rifHO rpadiky pyxy,
BHMKOPHCTOBYIOUM IIPU LIbOMY MiHiMaJbHY KiJIbKiCTb ITAJIMBHO-€HEPreTUYHUX PECYPCIB Ta MiATPUMYIOUYM KOMQPOPTHI

YMOBU OJ14 I'IaCa)KI/IpiB.

2. Object of study: Control Processes traction rolling stock. The aim is to develop a decision support system driver
for automated control system diesel train that is based on a generalized mathematical model, geometric control
theory and neural networks can improve the energy performance of traction rolling stock. Methods: theory
traction trains and electric traction, methods of geometric control theory, programming, mathematical modeling,
artificial intelligence and neural networks. Theoretical and practical results: enhanced methodological basis for
creating SPPRM adequate mathematical models and processes traffic speed rolling stock. The widespread scope
geometric control theory based automation of analytical calculations and searching functions converting between
variables nonlinear and linear models in the form Brunovsky. Grounded introduction to geometric control theory
further search phase controls, which includes, in addition to finding optimal controls for level control channels,
and even search for optimal control at the level of the object. Theory of new steady-plastic Hamming neural
networks, Hebb and network-based Perceptron, which are able to recognize and learn new information. The
results found implementation in enterprises and organizations involved in the operation, modernization and
production of components of traction rolling stock. Scientific novelty: Scientific and applied solved the problem of
developing a decision support system driver diesel train on the basis of geometric control theory and new neural
network databases and knowledge that creates the theoretical premise of building automatic control systems and
high-speed rolling stock can improve its energy performance. Field of use: the construction of automatic control
systems of Ukrzaliznytsia traction rolling stock that will in real speed traffic and road conditions change manage
schedules by train, using a minimal amount of energy resources and supporting a comfortable environment for
passengers.
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