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1. CTpyKTypHUIi Ta TapaMETPUYHNI CUHTE3 CUCTEM aBTOMATUYHOTO KEPYBAHH4 JIiHINHUMU €JIEKTPOABUTYHAMU

MOHOIIINAJILHOTO CTPiJIOYHOTO NIEPEBOLY

2. Structural and parametric synthesis of automatic control systems for linear motors of a sleeper-type turnout

Pedepar:

1. O6’eKTOM [OCIIIIPKEHHS € IPOLECU KePYBAHHS €JIEKTPOIIPMBOIOM CTPiJIOY-HOTO [1€PEBOAY HAa OCHOBI IBOX THUIIIB
JIiHIAHKUX MamyH. [IpegMeToM JOCHiIKeHHs € MOZesli Ta MeTOAU 6araTollijiboBOr0 CUHTE3Y MiKpOIIPOL€eCOPHUX
CHACTEM aBTOMATUYHOTO KEPYBAHHS €JIEKTPONPUBOJIOM CTPi-JIOUHOro nepeBofdy. HaykoBa HOBU3HA Oflep>KaHUX
pEe3yJIbTATIB: — BIIEPILIE 3alIPOIIOHOBAHO METOJ, BUBHAYEHHS [IapaMEeTPiB MO eJIEN JIiHIN-HUX €JIEKTPOIBUTYHIB
CTPiJIOYHOTO NEPEBOJIY MOHOIINAJILHOTO TUITy HA OCHOBI YMOBHOI ONTUMI3allii, 0 T03BOJIsI€ 3HU3UTH BUTPATU HA
BUT'OTOBJIEHHS [IPMBOAY Ta 3a6€3N€YUTU HEOOXiJHE TIroBe 3yCUJLIS B IIPOLIeCi IEPeBOAY CTPIiJIKY; — BIepIle I
€JIEKTPOIIPMBOAY MOHOUIAIBHOIO 6€3peIyKTOPHOIO CTPi-JIOYHOTrO MePEeBOly PO3PO0JIEHO MaTEMATUYHI MOJIeli Ta
BU3HAY€HO CTPYKTYPY CUCTEM aBTOMATUYHOTO KEPYBaHHS, 110 BKJIIOYAIOTh HEUPOPETYIISITOP MOJIOXKEHHS 1714
JIiHIAHOTO eJIeKTpOoBUTYHa eJjiekTpoMarHiTHoro tuny (JIZEMT) ta nudposuii [11]1-peryastop MmBUIKOCTI 1S



JIiHIHOTO iIHAYKTOpHOTO nBuryHa (JI11I), o no-3BoJisie BpaXyBaTy BUMAJKOBUI XapaKTep HABAHTAKEHHS Ha
KOHTaKTHi TOBEPXHi FOCTPSIK-TIOAYLIKA Ta 32a0€3MeYnTH 33aHi TpaeKTopii nepemilieHHS B AeTepMiHO-BaHU Yac;
- OTpUMaJM NOJAJIbIIMK PO3BUTOK MaTEMaTUYHi MOJI€Jli €/1eKTPOABUTYHIB JIiHIHOTO TUILY SIK 00’€KTYy KEPYBaHHS 3
yPpaxyBaHHSM rabapuTHUX OOMEXXEHb iX PO3MIllleHHS B MINajli Ta 0COOIMBOCTEN MEXaHIYHOI YaCTUHY IIPUBOJA
CTPiJIOYHO-TO NEPEBOY, IO JO3BOJIIE€ BPaXOBYBAaTU BILIUB HEJIIHIMHUX BIACTUBOCTE 00’€KTiB KEPYBaHHS; —
OTpUMaJIM NOJANbIINN PO3BUTOK MeToau cuHTedy CAK Ha ocHOBI Mopy-@ikallii reHeTUYHUX aJrOPUTMIB [JIsI
3a0e31e4eHHs 33/1aHOTr0 3aKOHY KEPYBAHHS B Pi3HUX YMOBax eKCILIyaTalii, o 403BoJIsie MiABULIMTY IOKA3HUKU
SIKOCTi PO3p0-06s1eHUX cUCTeM. MeToau nocinkeHHs. TeopeTUYHo0 623010 BUKOHAHUX JAOCIIIIKEHD €
dyHIaMeHTabHi I0JI0KEHHS Teopii aBTOMAaTUYHOI0 KepyBaHHs. MeToau y3ara-JibHeHOI Teopil
€JIEKTPOMEXaHIYHUX [1I€PETBOPIOBAYIB €HEPTii BAKOPUCTOBYBAJIUCS IJ151 PO3PAXYHKY €JIEKTPOMEXAHIYHUX CUCTEM;
METOJI, KiHLIEBUX €JIEMEHTIB Ta KOM-0iHOBAaHM KOJIO-TIOJIbOBUI METOZ, — 1711 PO3PaxyHKY MarHiTHOTO I0JIs1
€JIEKTPO-MEXaHIYHMX [IEPETBOPIOBAYiB eHeprii; meTon YnHa — XpoHca — PecBika — 151 CU-HT€e3y peryuaropa
MIBUAKOCTI; METOAM ONTUMI3alii — [J151 OTPUMaHHS F€OMETPUY-HUX PO3MIPIB JIiHINHUX ABUTYHIB; METOIHU
HaOJIMKeHHs QYHKIIIN — 117151 alpOKCU-Mallii IUCKPETHUX €KCIIEPUMEHTAIbHUX JaHUX LU(PPOBOrO MOJEII0BAHHS;
reHeTHU-4Hi JIFTOPUTMHU — [JIs1 CUHTE3y HEIPOPEryJIaTOpa; Cy4aCHi CUCTEMU KOMITIOTEPHOI MaTeMaTUKU — IJIs

004MCIIeHHS 3HaUeHHsI [IapaMeTpiB CUCTeM KepyBaHHS Ta NOC-JiIKeHHs e(peKTUBHOCTI METOIiB CUHTE3Y.

2. The object of the study is the processes of controlling the electric drive of the switching on the basis of two
types of linear machines. The subject of the study are models and methods of multi-purpose synthesis of
microprocessor systems for the automatic control of the electric drive of conveying. Scientific novelty of the
obtained results: - for the first time the method of determining the parameters of models of linear electric motors
of the mono-type type switching on the basis of conditional optimization is proposed, which allows to reduce the
cost of manufacturing the drive and provide the necessary traction effort in the process of transferring the arrow;
- for the first time, a mathematical model was developed for a single-pole, non-direct drive electric drive, and the
structure of automatic control systems including a position neuroregulator for a linear electromagnetic type
electric motor (LDEMT) and a digital PID-speed controller for a linear induction motor (LID), which allows take
into account the random nature of the load on the contact surface of the gustryak-pillow and provide the specified
trajectories of movement at a deterministic time; - further development of mathematical models of electric motors
of linear type as a control object taking into account the overall dimensions of their placement in the sleepers and
the features of the mechanical part of the drive of the turn-by-turn translation, which allows taking into account
the influence of nonlinear properties of control objects; - have received further development of methods of
synthesis of SAC on the basis of modification of genetic algorithms to provide a predetermined control law in
different operating conditions, which allows to increase the quality of developed systems. Research methods. The
theoretical basis of the research is the fundamental position of the theory of automatic control. Methods of the
general theory of electromechanical energy converters were used to calculate electromechanical systems; method
of finite elements and combi-nated field-field method - for calculating the magnetic field of electro-mechanical
energy converters; China - Chronos - Resvika method for the synthesis of the speed controller; methods of
optimization - for obtaining geometric sizes of linear engines; methods of approximation of functions - for
approximation of discrete experimental data of digital modeling; genetic algorithms - for synthesis of neuro-
regulator; modern systems of computer mathematics - to calculate the value of the parameters of the control
systems and the research of the effectiveness of the methods of synthesis.
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