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KOMILUIEKCHBIE MCHBITAHUA, OIIEHKA HECYIIEH CIIOCOBHOCTH
N OCTATOYHOI'O PECYPCA CIEIMAJIM3UPOBAHHOI'O
IHACCAXKHUPCKOI'O BAI'OHA

Kopmynos Cepreii IMmutpueBu4

3akpeIToe aKIoHepHoe oomecTBo Hayunas opranuzamnus « TBepckoit HHCTUTYT
BaroHoctpoeHus» (3A0 HO «THBy),

170003, Poccus, r. TBeps, [letepOyprekoe mocce, a. 451,

nabopatopusi TMHAMUKO-IPOYHOCTHBIX UCTIHITAHUI BarOHOB,

3aBeyIONINIA Ta00paTOpHEH,

tenedon +7 (4822) 55-93-07, +7-963-222-2483,

e-mail: korshunowl@yandex.ru

Bopon Ouier AnpeeBnd

PocToBckwmit rocynapcTBeHHBIH yHEBEpcHUTET IyTeit coobmienus (PIYIIC),

344038, r. Pocto-Ha-Jlony, mi1. PoctoBckoro CtpenkoBoro ITonka Hapoanoro Omnonuenus, 1. 2,
kadenpa «BaroHsl 1 BATOHHOE XO3SHCTBOY,

KaHJUIaT TEXHUUYCCKUX HAYK, IOICHT, 3aBEAYIONIHI Kadeapoi,

tenedon +7 (863) 272-63-86,

e-mail: rgups_voron@mail.ru

IIpoBeneHBI KOMIUIEKCHBIE HCIIBITAHUS CHENUATN3APOBAHHOTO MMACCAXKUPCKOT0 BaroHa s IIepeBo3-
KM aBTOMOOWJIEH, MpOIIEIero KarnuTalbHO-BOCCTAHOBUTENbHBIH peMOHT. Ilo pesynbraTtam pacueTroB u
KOMIIJICKCHBIX MCIBITAHUI BaroHa JaHa OLIEHKA HECYyLIeH cIIoCOOHOCTH M OCTaTOYHOIO Pecypca ¢ yuyeToM
U3HOCA METAJUIOKOHCTPYKIINH, IPOBEIEHHOTO PEMOHTAa ¥ Ha3HAUCHHOTO CPOKaA CITyKObl BaroHa.

Knroueswvie cnosa: maccaxupckue BaroHbl, IMHAMUYECKHE UCTIBITAHMS, PACUETHI BATOHOB.

COMPLEX TESTS, ESTIMATION OF BEARING ABILITY
AND THE RESIDUAL LIFE OF SPECIALIZED PASSENGER CARRIAGES

Korshunov Sergei Dmitrievich

Joint-stock company Tver Car-Building Institute,
170003, Tver, St-Petersburg Highway, 45G,
Laboratory of Dynamic and Strength Tests of Cars,
Head of Laboratory,

phone +7 (4822) 55-93-07 (work), +7-963-222-2483,
e-mail: korshunowl@yandex.ru

Voron Oleg Andreyevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Car and Car facilities»,

Candidate of Technical Sciences, Assistant Professor, Chief of the Chair,

phone +7 (863) 272-63-86,

e-mail: rgups_voron@mail.ru

Complex tests of specialized passenger carriages used for transportation of passenger cars after re-
covery repairs were carried out. Using the calculations and complex tests the estimation of bearing ability
and the residual life taking into account the deterioration of metalware, carried out repair works and specified
lifetime was made.

Keywords: passenger cars, dynamic tests, cars calculations.
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YK 629.4.027.4

OIITUMM3AIIUA ®OPMbBI PEXYIIEI'O HHCTPYMEHTA
JJIS OBTOYKMU KEJE3HOAOPOXXHBIX KOJIEC METOAOM
HUCCIEJOBAHUA ITPOEKTHPOBAHUSA

IloraxoB JIMuTpnii AjieKkcaHAPOBHY

[TetepOyprekuii rocynapcTBeHHbIl yHUBepcuTeT myTeit coobmenus (III'YTIC),
190031, r. Cankr-IlerepOypr, MockoBckwHii 1ip., 1. 9,

kaeapa «TexHOIOTHs METaJIIOBY, aCIIHPAHT,

Kadeapa « ABTOMaTU3UPOBAHHOE POCKTUPOBAHKE)», ACCUCTEHT,

tenepon +7 (812) 457-87-05,

e-mail: ktehmet@pgups.edu

PaccmoTpena ¢opma pexyliero HHCTpyMEHTa Kak KpUTEpUi ONTHMHU3AIMH Ha OCHOBE CPEICTB aB-
TOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS, & UMEHHO METOJa HcclenoBaHusl mpoektupoBanus B SolidWorks.
[IpencraBiena 610K-cxeMa alrOpUTMa pEeIICHHS 3a1a49i ONTUMH3ALUU T€OMETPUH TUIACTHHBI, OTPayKAroIIas
OCHOBHBIE 3Talbl UCCeoBaHUA. B ponu mepeMeHHBIX HccaeloBaHUs BBICTYNAIOT TaKHe MapaMeTpsl Iuia-
CTHHBI, KaK MepeJHUN YroJl, Yyrojl ynpouHsiomei ¢gacku u ee mmpuHa. B pe3ynbrare peuieHus 3a1aqu Ofl-
TUMH3ALMN HalJeH TaKol BapuaHT [€OMETPHH, KOTOPBIA 00eclieurBacT HAUMCHBIINE HANPSDKEHHS B TEJe
WHCTPYMEHTa IpU 00TOYKE KOJIEC C YUETOM TeMIIepaTypHO-CUIIOBOIO BO3EHCTBHUA.

Knrouegvie cnosa: ontuMuzanus reOMETpUH, PEXKYIINI HHCTPYMEHT, KoJieCHas mapa, TemrepaTypa,
HaIpsDKEHUs.

OPTIMIZATION OF CUTTING TOOLS SHAPE FOR TURNING
OF RAILWAY WHEELS BY DESIGN STUDIES

Potakhov Dmitriy Aleksandrovich

Petersburg State Transport University (PSTU),

9, Moscow st., Saint-Petersburg, 190031, Russia,
Chair «Metals and Technology», Postgraduate student,
Chair «Computer-Aided Designy», Assistaint,

phone +7 (812) 457-87-05,

e-mail: ktehmet@pgups.edu

The shape of cutting tools is considered to be the optimization criterion by means of computer-aided
design, namely the method of design studies in SolidWorks. The block diagram, representing the algorithm
of solving the plate geometry optimization problem which reflects design stages is presented. The following
plate parameters are used as study variables: the rake angle, the angle of the strengthening bevel and its
width. By solving the optimization problem the version of plate geometry was determined which provides
the lowest tension in the body of the tool while turning the wheels taking into account temperature and force
action.

Keywords: geometry optimization, cutting tools, wheel set, temperature, tensions.

YAK 620.179.17
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tenedon +7 (383) 328-05-59,

e-mail: stepanova@ stu.ru

Kabanos Cepreii IBanoBu4

Cubupckuii HayYHO-UCCIIEA0BATENbCKII MHCTUTYT aBuanuu umMeHn C.A. Yarbiruaa,
630051, r. HoBocubupck, yi. [lonsynosa, n. 21,

KaHAUAT TEXHUYECKUX HAYyK, BEAYIIUI HAYUHBIA COTPYAHUK,

tenedon (383) 278-70-31,

e-mail: aergroup@ngs.ru
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Kanndannn Kupnaua Bragmmuposna

Cubupckuii rocyaapcTBeHHBIN yHUBepcuTeT myTel coobmenus (CI'YIIC),
kadenpa «DIEKTPOTEXHHKA, JUATHOCTUKA, CEPTUPUKAIIHS,

KaHJIUAAT TEXHUIECKUX HAYK, TOICHT

tenepon +7 (383) 328-05-11,

e-mail: bev@stu.ru

[Baiirept Poman I'enHagbeBu4
3anagro-Crubupckas xene3Has 10pora,

630132, r. HoBocubupck, bypnunckuii nepeesn, . 1,
KOHCTPYKTOPCKO-TEXHOIIOTHIECKOE Or0pO,
HaYaJIbHUK OIOpO,

teaedon +7 (383) 229-36-94,

e-mail: TCvaigertRG@wsr.ru

YepuoBa BasenTuna BukropoBna

Cubupckuii rocyAapcTBeHHBIH yHUBepcuTeT myTeit coodenus (CI'YIIC),
Kadeapa «NeKTPOTEXHUKA, THATHOCTHKA, CEPTUHHUKAITII,

aCTMpPaHTKa,

tenedon +7 (383) 328-05-11,

e-mail: bev@stu.ru

[IpoBenens! uccnenoBanusi 00pas3noB ¢ AedeKTaMu JTUThs (PaKOBUHAMH), BHITIOTHEHHBIX U3 0TOpa-
KOBaHHBIX OOKOBBIX paM KOpoOudaToro cedeHus. HarpyxkeHue a0 paspylieHus: oOpasloB OCYIIECTBISUTH
CTaTUYECKOW M LIMKIMYECKOH Harpy3kamu. [IpoBeneH aHaln3 OCHOBHBIX MapaMeTpoB (JOKaIM3aLusl, CyM-
MapHBIN CUeT, pacKpbhITHE YCTAIOCTHON TPEIIMHBI) CUTHAIOB aKycThyeckoi amuccun (AD) B 3aBUCHMOCTHU
OT 4YHCIa UUKJIOB HArpyXCHHs. BBISABICHBI 3aKOHOMEPHOCTH pampeneleHus OCHOBHBIX I1apaMeTpOB
CUTHAJIOB AD ISl YCTa-JIOCTHBIX TPEIIUH U PAKOBHUH.

Kniouesvie cnosa: axycrtuueckass smuccHs, OOKOBas pama, yCTaJOCTHas TpEIIWHA, PaKOBHHA,
JIOKaJIM3alus, CyMMAapHBIN CUeT, KJIacTepu3alysl, aKTHBHOCTb.

ACOUSTIC EMISSION TESTING OF SAMPLES FROM MATERIAL
OF REJECTED BOGIE BOLSTERS HAVING BOX SECTION

Stepanova Lyudmila Nikolayevna
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Doctor of Technical Sciences, Professor, Head of the Chair,
phone (383) 328-05-59,
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Kabanov Sergey Ivanovich
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Candidate of Technical Science, Leading Researcher,
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Kanifadin Kirill Vladimirovich
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Candidate of Technical Science, Associate Professor,
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Tsvaigert Roman Gennadievich
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Head of Technical Design Office,
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Chernova Valentina Viktorovna

Siberian State Transport University (SSTU),

Chair «Electrotechnology, Diagnostics and Certificationy,
Postgraduate Student,

phone +7 (383) 328-05-11,

e-mail: bev@stu.ru

The results are given in the article of research of samples with casting defects, made of rejected bo-
gie bolsters with boxlike section. Loading was performed by static and cyclic methods until the sample de-
struction. Main acoustic emission signals parameters (location, total emission, activity) relation from loading
cycles count were analyzed. Basic AE signals parameters distribution patterns were detected for fatigue
cracks and cavities.

Keywords: acoustic emission, bogie bolster, fatigue crack, cavity, location, total emission, clustering,
activity.

YAK 681.3.06 : 656.2 + 06

MHNPOI'HOCTUYECKAS MOJIEJb CEI'MEHTAIIUU TPA®APETHBIX LHUDP
B 3AJAYE OIITUYECKOI'O PACITIO3BHABAHHUSI MHBEHTAPHBIX HOMEPOB
KEJE3HOJOPOKHBIX IMOABUXHbLIX EJWMHUIL

AptembeB Hiabs CepreeBuu

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmmenus (PIVIIC),

344038, r. PoctoB-Ha-ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, a. 2,
kadeapa «ABTOMATHKA U TeJIeMEXaHHWKa Ha )KeJIe3HOA0POKHOM TPAHCIIOPTE»,

ACIHUPAHT,

tenepon +7-950-856-60-44,

e-mail: i.artemyev@yandex.ru

Kynrokun Bragumup BanepbeBnu

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTelt coobmerns (PTYIIC),
kadeapa «ABTOMaTHKa U TeJIeMEXaHWKa Ha )KeJIe3HOA0POKHOM TPAHCIIOPTE»,
ACIMPaHT,

tenepon + 7-918-510-96-32,

e-mail: kudukin@gmail.com

B crarbe npeanaraeTcst HOBBIM METOJ CerMEHTAaNUH TpadapeTHBIX mUQp B 3a/a4e ONTHYECKOTO pac-
[03HAaBAHUSI UHBEHTAPHBIX HOMEPOB JKEJIE3HOIOPOKHBIX MOABIXKHBIX €AUHUL], OCHOBAHHBIN Ha MpEICTaBIIe-
HUU BEPXHHUX M HIDKHUX YacTeld 3aJlaHHOrO pa3Mepa KOMIIOHCHTOB TpadapeTHbIX UG B BUIC BPEMEHHBIX
PAIOB, JUIA MX AabHEHIIEH SKCTPATIOINSAIUH C IEIbI0 MOydeHHs JIMHUH TpeHaa, POpPMUPYIOINX OJHO3HAY-
HbIE NPU3HAKU CBA3HOCTH.

[Ipenaraemast mporHocTHYECKasi MOJENb CerMEHTAaluu TpadapeTHbIX TUdp 00JanaeT BHICOKHM
OBICTPOICHCTBUEM, IOCTUTAEMBIM 32 CUET UCTIOIH30BAHUS MTPOCTHIX AaHATTUTHYECKUX METOJIOB. DTO MO3BOIIS-
€T YCIICUIHO OCYIIECTRIIATh HICHTU(PHUKAIIMIO MHBEHTAPHBIX HOMEPOB JKEJIC3HOAOPOKHBIX MOJIBUKHBIX €IH-
HUL IIPU BBICOKHX JOIMYCTUMBIX CKOPOCTSIX IBH)KEHHSI B COCTaBE YHUBEpcalbHOU cuctembl APHB.

Knrouesvie cnosa: ontuyueckoe pacro3HaBaHHUE CHMBOJIOB, PETPECCHOHHBIN aHaIM3, MPOTHOCTHYE-
CKasl MOJIeJIb, CEeTMEHTAIHS, UICHTUDUKAIUSI O0ObEKTOB.

PROGNOSTIC MODEL OF SEGMENTATION OF STENCIL DIGITS
IN THE PROBLEM OF OPTICAL INVENTORY NUMBERS RECOGNITION
OF RAILWAY ROLLING STOCK UNITS

Artemyev llya Sergeevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sg., Rostov-on-Don, 344038, Russia,
Chair «Automatics and Telemechanics on Railway Transporty,

Postgraduate Student,

phone +7-950-856-60-44,

e-mail: i.artemyev@yandex.ru
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Kudyukin Vladimir Valerievich

Rostov State Transport University (RSTU),

Chair «Automatics and Telemechanics on Railway Transport»,
Postgraduate Student,

phone + 7-918-510-96-32,

e-mail: kudukin@gmail.com

The article presents a new method of segmentation of stencil digits in the problem of recognition of
optical inventory numbers of railway rolling stock units based on the representation of the upper and lower
parts of the preset size components numbers in the form of time series for further extrapolation to obtain the
trend lines that form unambiguous connectivity signs.

The proposed predictive model of stencil numbers segmentation has high performance, achieved by
the use of simple analytical methods. This allows to successfully carry out the identification of inventory
?umber)s of railway mobile units at high acceptable speed limit as a part of the universal system OMR
APHB).

Keywords: optical character recognition, regression analysis, prognostic model, segmentation, identi-
fication of objects.

YK 621.391.812 + 06

OIITUMAJIBHASA OIIEHKA CHUT'HAJIOB B AJJAIITUBHBIX
OIITUYECKUX CUCTEMAX NIEPEJAYU NWHO®OPMALUHN

Be3yrioB JImurpuii AHATO/IbEBUY

JoHCcKo# rocynapcTBeHHBIN TexHmuecknuii yausepcuteT (A1TY),
344011, r. PoctoB-na-lony, . ['arapuna, 1,

kadenpa «MHGOpPMAIMOHHBIC TEXHOJIOTHH B CEPBUCE,

JIOKTOP TEXHUYECKUX HaYK, TIpodeccop, 3aBenyromuii kadeapoii,
tenedon +7 (863) 230-85-01,

e-mail: bezuglovda@mail.ru

Pemernnkosa Mpuna BuranbeBHa

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTelt coobmerns (PTYIIC),

344038, r. PoctoB-Ha-ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kadeapa «CBsi3b Ha )KeEJIE3HOJAOPOKHOM TPAHCIIOPTEY,

KaHAu1aT TEXHUYECKUX HAYK, JOLEHT,

tenedon +7 (863) 272-64-39,

e-mail: irina_reshetnikova@mail.ru

IOxnoB Bacuinnii UBanoBu4

PocroBckwii TocyapcTBeHHBIN yHUBEpCUTeET IyTei coobiienus (PIYIIC),

kadeapa «BerancnuTenpHas TEXHUKA B aBTOMATU3WPOBAHHBIE CUCTEMBI YIIPABJICHUS,
KaHIUAAT TEXHUIECKUX HayK, JIOICHT,

tenedon +7 (863) 272-62-42,

e-mail: juchnov@mail.ru

SlumeHoB Anekceii AjeKkcaHIPOBUY

PocroBckwmii rocyaapcTBeHHbIH yHUBepeuTeT myTen coobienus (PIYIIC),
kaeapa «CBsi3b Ha )KEJIE3HOAOPOKHOM TPAHCIOPTEN,

KaHAuaT GU3UKO-MAaTEeMaTHYEeCKUX HAYK, JIOIICHT,

tenedon +7 (863) 272-64-39,

e-mail: yachmenov-aa@yandex.ru

[IpoBenen aHanM3 pa3BUTHS ONTUYECKUX CHCTEM Mepenayd WHGOPMAIUH HOBOTO MOKOJEHHS. Y Uu-
THIBAJIUCH CIICAYIONINE XapaKTEPUCTUKH, BIUSIONIAE HA ITOMEXOYCTOWYHUBOCTh W JAIBHOCTH JCUCTBHS CH-
cTeM mepefadyd MH(OPMAIIMHU: pacCesHUe, SHEPreTHYeCcKoe ociabiieHne U TypOyJeHTHOCTh. PaccMoTpeHbl
BOIPOCHI pa3pa0OTKHA HAYYHO-METOJAMYECKOTO aIlapara MpoCcCTPaHCTBEHHO-BPEMEHHON 00pabOTKH OmnTHYe-
CKUX CUTHAJIOB M KOPPEKIMHM BO3MYIIEHHOTO TypOyJIeHTHOH aTtMmocdepoli ¢a3oBoro (gppoHTa B Mayionapa-
METPUIECKUX QaITUBHBIX ONTHYECKUX CUCTEMAX Mepeaadr HHPOPMAIIUU, TTO3BOJISIFOIIETO MTOBBICUTH ITOME-
XOYCTOHYHMBOCTh TaKMX CUCTEeM. JIJis pelieH s 3a1a4i ONTUMAILHOTO OIICHUBAHMS CUTHAJIOB B IaTyKe (a-
30BOTO (DPOHTA ONTHUYECKOW BOJHBI, MIPOIIEAIICH CIION TYpOyJIEHTHOW aTMOC(ephl, IPUMEHEH MaTeMaTHye-
CKMM ammapaT CIVIaKHMBAIOIIMX HOPMAaJIU30BaHHBIX B-CIUIaiiHOB, MO3BOJSIOIMN CYHIECTBEHHO IMOBBICUTH
TOYHOCTHBIE XapaKTEPUCTUKU MaJONapaMeTPHUECKUX cHcTeM (Pa3oBOro compshkeHus ¥ 3PQHEKTUBHO Y4U-
THIBATh HAJUYHE IITYMOB PETHCTPAITUHN PA3THIHON HHTCHCUBHOCTH.

Kmouesvle cnosa: onTuuecKue CHCTEMBbI Mepeaadu, AaTduk (a3oBoro (poHTa, MOMEXOYCTOHYH-
BOCTbH, B-criraiiHbl.
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OPTIMUM ESTIMATION OF SIGNALS IN ADAPTIVE
OPTICAL SYSTEMS OF INFORMATION TRANSMISSION
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Reshetnikova Irina Vitalyevna

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Communication on the railwaysy,

Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-64-39,

e-mail: irina_reshetnikova@mail.ru

Yukhnov Vasily lvanovich

Rostov State Transport University (RSTU),

Chair «Computing Machinery and Computerized Control Systemsy,
Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-62-42,
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Yachmenov Alexey Alexsandrovich

Rostov State Transport University (RSTU),

Chair «Communication on the railwaysy,

Candidate of Physics and Mathematics Sciences, Assistant Professor,
phone +7 (863) 272-64-39,

e-mail: yachmenov-aa@yandex.ru

The analysis of the development of optical communication systems of the new generation was made.
The following characteristics affecting the interference immunity and the range of information transmission
systems were taken into consideration: scattering, energy attenuation and turbulence. The problems of devel-
opment of scientific and methodological apparatus for space-time processing of optical signals and correc-
tion of the phase front perturbed by turbulent atmosphere in low parametric adaptive optical communication
systems, allowing to increase the immunity of such systems were investigated. To solve the problem of op-
timal estimation of sensor signals of the phase front of optical wave traversing the turbulent atmospheric lay-
er, mathematical tools of smoothed-down normalized B-splines were applied, which significantly improve
the characteristics of accuracy of small parameters phase conjugation system and effectively take into ac-
count the presence of noise registration of varying intensity.

Keywords: optical transmission systems, sensor of phase front, noise immunity, B-splines.
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Pa3paboTka anmmapaTHO-IIPOrPaMMHBIX KOMIUIEKCOB KOHTPOJIS XKEIE3HOJOPOKHBIX IPYy30IePEBO30K,
00€eCTeYnBaIONINX UISHTU(OUKAMIO O0BbEKTOB KOHTPOJS (BaroHOB, LIMCTEPH, MIAT()OPM U T.II.) SBIISETCA
aKTyaJbHOW 3amadeil. KpoMe 3aad onTHYecKoro pacro3HaBaHHs PErHCTPAllMOHHBIX HOMEPOB TaKHE CHUCTe-
MBI CO3aI0T apXHUB CTOMN-KaJApOB I10 HOMEPaM U APYT'MM MapaMeTpaM AJs Leliei JOTUCTUKY U 00ecTIeYeHus
HKOHOMHYECKOH Oe30macHoCTH. MIcX0THBIMH JaHHBIMU [UISl CHCTEM aHai3a N300paKeHNI U paciio3HaBaHUs
00pa3oB SBISIIOTCS BUIICOJaHHBIC, TIOCTYNAMOIINE C PA3UYHBIX CHCTeM BHjcopeructpanuu. [Ipu atom wmc-
MOJIB3YIOTCSl PAa3UYHbIE KOJEKH, OT HMCIONB30BAaHHUS KOTOPBHIX BO MHOTOM 3aBHUCHT KauecTBO JAajbHEHIIei
o0paboTku naHHbIX. [IpemiaraemMast aBTopaMu METpHKa IpeJHAa3HAuYCHA TSl aBTOMATH3alH BEIOOpA METO/a
CXKaTHsI TUPPOBOTO BUJICO M BEIYMCIICHUS ONITHMAIBHOTO COOTHOIICHHUST 00bEeM/BpeMsi/KauecTBO.

Knrouesvie cnosa: cxarne mHQPOBBIX BHACOJAHHBIX; KOAEKH; ONTHMAIFHOE COOTHOIICHHE 00B-
€M/BpeMs1/KavuecTBo.
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Development of software and hardware control of railway freight transportation , ensuring identifica-
tion of control objects (carriages, tanks, platforms, etc.) is an important task. In addition to problems of opti-
cal recognition of registration numbers such systems create archive of snap shop images by numbers and
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other parameters for logistic and economic security. Initial data for image analysis and pattern recognition
are video data coming from different video surveillance and systems. Such systems use various coding and
decoding tools, depending mostly on the quality of further data processing . Metric proposed by the authors
is designed to automate the selection of the method of digital video compression and calculate optimal ratio
of volume / time /quality

Keywords: compression of digital video data; optimal ratio of volume / time /quality.
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B crarbe mocrasieHa neiab GopMatu3aluy MePCIeKTUBHBIX METOAO0B XPaHEHUSI CEMAaHTUYECKOH HH-
(dbopmanuu ¢ MpU3HaAKaMH CIa00CTPYKTYPUPOBAHHOCTH, a TaKkKe orpesesieHus paga dh¢deKTUBHBIX Tpado-
BBIX MoOeiei 0a3 TaHHBIX C BO3MOKHOCTSIMH MX JaJbHEHIIEro UCIIOIb30BAaHMS B KaUeCTBE OCHOBHBIX Xpa-
HUJIUII B HOBBIX TIOKOJICHUAX aBTOMAaTU3UPOBAHHBIX CUCTEM yIpaBlieHHs. HeoThemMeMoi XapaKkTepruCTHKOMI
TFOOBIX COBPEMEHHBIX PAaCpe/ICICHHBIX aBTOMAaTU3UPOBAHHBIX CHCTEM YIPABIICHUS SBISCTCS 3HAYUTEIbHAS
Pa3HOPOJHOCTh M cjiabas CTPYKTYPUPOBAHHOCTh MH(OPMAIIMU, XPAaHUMOW U 00pabdaThIBaeMOi B CHCTEMax
aBTOMATH3AIMX YIIPABJICHUS, B TOM YHCIJIC U HA XKEJIE3HOIOPOKHOM TPAHCIIOPTE, XapaKTepH3yIomasics, 0/1-
HAKO, CEMAaHTUYECKOH CXOXKECThI0. B cTaThe paccMOTpEHBI MPU3HAKH CIab0CTPYKTYpHPOBaHHON MHpOpMa-
MY, TIPUBEACHBI IPUMEPHI CITa00CTPYKTYPHPOBAHHBIX PYKOBOASAIINX JOKYMEHTOB, MCIIOJIb3YEMBIX Ha JKe-
JIE3HOIOPO’KHOM TpaHcnopre. [IpeanoxkeH enHbI METOMOJOIMYECKUH MOIX0 K MHTepIpeTanun rpado-
BBIX MOJIENeH CI1a00CTPYKTYpHUPOBAHHBIX AaHHBIX, TPEACTABICHHBINH C alre0po-Jorudeckux nosunuii. Cuae-
JIaHBI BBIBOJIBI O HEOOXOIMMOCTH MEPCIIEKTHBHOTO Tiepexo/ia Ha TpadoBble 0a3wl NaHHBIX, Oonee dhdeKTuB-
HBIC TI0 CPAaBHEHUIO C PEJSIIMOHHBIMU OazamMu JaHHBIX. {1 Bcex opManbHBIX TpadoOBBIX HHTEpPHpETANi
Tpe/ICTaBICHBl MaTEMaTHYECKHE MOJICNU U IaHbI TPUMEPBI.

Kniouesvie cnosa: cnabocTpyKTypUpOBaHHbIE JIaHHBIE, IpadoBas 0a3a JaHHBIX, aBTOMATH3UPOBAH-
Hble cucteMbl ynpasneHus, OEM-rpadosas monens, RDF-rpadoBast Monens, OTHOIIEHUST CUMYIISITUN U OH-
CHMYJISILIUH, OTPAHUYCHHUS ITyTH.

FORMALIZED REPRESENTATIONS OF HETEROGENEOUS INFORMATION
FOR EFFECTIVE ORGANIZATION OF GRAPH DATABASES IN SPECIALIZED
AUTOMATED CONTROL SYSTEMS

Klimanskaya Elena Vladimirovna
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Informatisation Department,
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phone +7 (863) 272-65-43,
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The paper have the goal of formalizing the promising methods of storing semantic information with
signs of semistructured information and setting out a series of effective graph database models with the pos-
sibilities of their further use as major in the new generations of automated control systems. An integral fea-
ture of any modern distributed automated control systems is considerable heterogeneity and weak structured
information stored and processed in the automation control systems, including for railway transport, which is
characterized, however, semantic similarity. Therefore, this paper describes the signs of semistructured in-
formation, examples of wear structured guidance documents used in railway transport are presented. An uni-
fied methodological approach to the interpretation of the graph models with semisitructured data submitted
with algebraic logic products is developed. The conclusions concerned to applications of the graph databases
with more efficient than relational databases are done. For all formal graph interpretations the concrete
mathematical models and examples are given.
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Keywords: semi-structured data, graph database, automated control systems, OEM-graph model,
RDF-graph model, the simulationtion and bisimulation relationship, path constraints

V]IK 681.3
MSITKME BBIYMCJEHUS B TUBPAIHBIX JUATHOCTHYECKUX CHUCTEMAX

KonecankoB Anexcanap BacnibeBu4

Kamuaunarpanckuii punmman MacTHTyTa pobiem nHbopMaTuku Poccuiickoil akaeMun HayK,
236022, r. Kanununrpan, yiu. ['octunas, 1. 5,

JIOKTOP TEXHUYECKUX HAYK, Mpodeccop, CTapIInii HaydHbIH COTPYTHUK,

banTwitckuii henepanpubiil yHIBepcuTeT MMeHN MMManynna Kanra,

236041, r. Kanuaunrpan, yin. A. Heeckoro, 14,

kadenpa «MaremaTrdecKoe MOIETUPOBaHIE U HHPOPMAIINOHHBIE CHCTEMBI»,
MIPETIo1aBaTeNb,

tenepon 8-905-240-03-65,

e-mail: avkolesnikov@yandex.ru

Pymosckas Codusa bopucoBna

Kanununrpanckuii punuan MacTuTyTa npodiiem uadpopmatuku Poccuiickoi akageMun Hayk,
nporpammuct | kaTeropuu,

banTuiickuii henepanpHblil yHUBepcuTeT MMeHN MMManynna Kanra,

kadeapa «MaTemMaTHUECKOE MOJCITUPOBaHUE U MHOOPMAIIMOHHBIE CUCTEMBI,
MIPeToiaBaTeb,

tenepon 8-909-788-00-80,

e-mail: sophiyabr@gmail.com
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3yJbTaThl CUCTEMHOI'O aHAJIW3a CJI0XXHOW 3aJaydl TUarHOCTHKHU apTEepUalbHOM TMIIEPTEH3UH B pPaMKax Ipo-
OJIEMHO-CTPYKTYPHON METOOJIOTHH U CHHTE3a METO/Ia €€ PELICHMS.
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SOFT COMPUTING IN HYBRID DIAGNOSTIC SYSTEMS
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The approach to modeling of decision-making support systems on the example of complex problem
of arterial hypertension diagnostics within the framework of synergetic paradigm of machine intelligence
(Al) is considered. Research is made on the models of «heterogeneous» and «homogeneousy problem for the
purpose of development of informational hybrid intellectual system. The results of the system analysis of the
complex problem of arterial hypertension diagnostics within the limits of the problem of structural method-
ology and the synthesis of the method of solution are presented.

Keywords: functional hybrid intellectual system, heterogeneous model field, integrated method for
solving a heterogeneous problem.
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[TpuBOIUTCA OPUTHMHAIBHBIN 3BPUCTUUECKUI MOIXOA K OMMCAHHIO KOHTYpa 00beKTa Ha OMHAPHOM
KOHTPACTHOM HM300pa)XeHUH, TOMYCKAIOIINA pacpOCTpaHEHUE TIOTYUYEHHBIX PE3YJIbTaTOB UCCIEIOBAaHUN Ha
HENPSIMOYTOJIbHBIE PacTpbl M HCIOJIb30BaHUE OBICTPOICHCTBYIOIIMX CXEMHBIX PELICHHH B MPAaKTHUKE II0-
CTPOEHUSI CUCTEM TEXHUYECKOTO 3pCHHSI aBTOHOMHOI'O po0oTa.

Knioueswvie crosa: xon Opumena, OnHapHOe H300paKeHHE, HENPSMOYTOJIbHBIE PACTPHI, dJIeMEHTap-
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The original heuristic approach to the description of a contour of object on a binary contrast image,
permitting the distribution of the obtained results of research on non-rectangular rasters and use of high-
speed circuitry in the practice of construction of the systems of independent robot vision is presented.

Keywords: Freeman code, binary image, non-rectangular rasters, elementary vector, vision system.
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MODELLING OF ADAPTIVE TRAINABLE FUZZY CONTROLLER

Pavlenko Elena Nikolaevna

Nevinnomyssk Institute of Economics, Management and Law,

1, Zoja Kosmodemyanskaya st., Nevinnomyssk, Stavropolsky krai, 357101, Russia,
Chair «Information Systems»,

Candidate of Technical Sciences, Assistant Professor,

phone +7 (8634) 371-773, +7-928-309-01-05,

e-mail: elpavlenko2011@yandex.ru

Finaev Valery lvanovich

Taganrog Technological Institute of Southern Federal University (TIT SFedU),
44, Nekrasovskiy, Taganrog, 347928, Russia,

Chair «Automatic Control Systemsy,

Doctor of Technical Sciences, Professor, Head of the Chair,

phone +7-928-309-01-05.

e-mail: finaev_val_iv@tsure.ru.

The structure and the model of a trained fuzzy controller are proposed. Application of stochastic
model of training of Bush-Mosteller is considered. Production models are applied in a fuzzy controller to
obtain solutions. The problem of the finding of the situation of search is considered.

Keywords: modelling, adaptation, fuzzy controller, fuzzy logic inference, regulator training, auto-
matic optimization.
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Effective FFT algorithm in conjunctive basis for multiple-valued data is proposed. This algorithm
have minimal computing complexity.
Keywords: multi-valued data, conjunctive basis, DFT, FFT, WHT, computing complexity.
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B crathe onucaHa peanu3anys IpOTOTHIIA MOOMIBHOTO MPHIIOKESHHUS ISl aIPECHOTO OMOBEIICHHUS O
BO3HUKHOBCHHHU YPE3BbIYANHON CUTYAIMH HA KEJIE3HOAOPOKHOM TpaHcHopTe. [IpuiioskeHre BBIMOJIHEHO Ha
mratdopme «Android». OHO sBAseTCS peann3anreii BToporo ypoBHsS HHOOPMAIIMOHHOW CHCTEMBI TS MOJI-
JCPIKKY MIPUHATHS PEUICHUH U PACCHIIKH OMOBEINECHHUH NPH JIMKBUAANNH MTOCIESICTBUN YpE3BBIYANHBIX CUTY-
anuid. [TponsBeieHO CpaBHEHHE C CYILIECTBYIOIIMMHU aHAJIOTAMU.

Knrouesvie crosa: 4dpe3BbluaiiHasi CUTyalus, MOOWJIBHOEC MPHUJIOKEHHE, OIMOBEIICHHE, IuaThopma
«Android», moGrIbHBII TepMuHAT, SMS-coobiieHue, kouteniws «BYOD».
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The article describes the realization of prototype mobile application for selective alerting in emer-
gency situation on railway transport. The application is realized on «Android» platform. It is the implementa-
tion of the second level of information system for support of decision and distribution of alerting during the
elimination of consequences of emergency situations. The system was compared to existing analogues.

Keywords: emergency situation, mobile application, alerting, «Android» platform, mobile terminal,
SMS-message, «<BYOD» conception.
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OIEHKA ITOJHOTHBI HH®POPMAIIMU B EJUHOM
NHOOPMAIIMOHHOM INTPOCTPAHCTBE

Hopuukuii Urops AnexkcanapoBuy

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTelt coobmmenns (PTYIIC),

344038, r. Pocto-Ha-/lony, 1. PoctoBckoro CtpenkoBoro ITonka Hapoanoro Omnonuenus, A. 2,
kadenpa «Jloructuka u yrnpasieHre TPaHCIIOPTHBIMU CHCTEMaMU,

ACITUPAHT,

tenepon +7-918-557-69-45,

e-mail: igorengine@yandex.ru

PaccMoTpenbl BOpock! co3Aanusi €AMHOTO MH()OPMAIMOHHOTO POCTPAaHCTBAa TPAHCIIOPTHOTO PBIH-
Ka METO/IOM OOBEIMHEHHS KOPIIOPATUBHBIX WH()OPMAMOHHBIX CHCTEM ITyT€M NpEICTABICHHUS MX B BHIC
CHEeUATN3UPOBAHHBIX MOJIYJIEH C OrPaHHYCHHBIM YUCIIOM (QYHKIIUH.

Kntouesvie crnoséa: nHGOPMAIIMOHHBIE CHCTEMBI, 0a3bl JaHHBIX, TPAHCIOPTHBIA PHIHOK, KPOCCILIAT-
(hopMeHHOCTB, HH()OPMAITMOHHBINA MOTOK.

ASSESSMENT OF THE COMPLETENESS OF INFORMATION
IN THE UNIFORM INFORMATION FIELD

Poritskiy Igor Alexandrovich

Rostov Satate Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya, sg., Rostov-on-Don, 344038, Russia,
Chair «Logistics Transport Systems Management»,

Postgraduate,

phone +7-918-557-69-45,

e-mail: igorengine@yandex.ru

The problems of creation of common information space of transport market by combining enterprise
information systems by presenting them in the form of specialized modules with a limited number of func-
tions.

Keywords: information systems, databases, transport market, cross-platform, information flow.

YK 625.7:336.1

MOJAEJIX MPOI'HO3UPOBAHUSA DKOHOMUYECKOI'O PA3ZBUTUSA
HA OCHOBE POCTA TPAHCIIOPTHOH OTPACJIA

HocTtaukor Baagumup IaBaoBuy

[lepMckuii HalMOHATIBHBII UCCIEA0BATENbCKUN TonTexHuYeckuid ynusepcuret (ITHUITY),
614990, Tlepmckuii kpaif, r. [Iepmp - I'CII, KomcoMonbckuit mpocnekr, . 29,

kaeapa «IKOHOMHKA U yHPaBICHUE HA MPEIIPUITHID,

ACCHCTEHT,

tenedon +7 (951) 928-97-34,

e-mail: v.p.o.s.t.v@mail.ru

Byropuna Okcana BsiuecsiapoBHa

[lepMckuii rocyjapcTBEeHHBIH HALIMOHAIBHBIN HccnenoBaTenbekuii yausepeuret (IITHUY),
614990, r. [Tepmsb, yn. bykupesa, a. 15,

kadeapa «MupoBasi 5KOHOMHKA U IKOHOMUYECKAs! TEOPHSI»,

KaHJIUAAT 3KOHOMHUYECKUX HAYyK, TOLEHT,

e-mail: ok.butorina@yandex.ru
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B pabote moctpoeHa nByx¢akTopHas MaTeMaTHuecKas MOJAENb, XapaKTepu3ylollasi NpsMble 3aBU-
CHMOCTH MEX[y YPOBHEM pa3BUTHUS HALMOHAJIBHOW SKOHOMHKH M aBTOMOOMIIBHOTO TPAHCIIOPTA HA MEPHO
10 2016 r. 1 2030 . Ha ocHOBE 3KOHOMETPHUYECKOTO amnmapara ClporHO3UPOBaHbl TPEH B Pa3BUTUS (HaKTO-
POB (YpOBEHb aBTOMOOMJIM3ALUH U MPOTSHKEHHOCTh aBTOMOOMIIBHBIX TOPOT OOMIETO MOJIb30BaHMUS) B MOJIC-
JIM, Ha OCHOBAHUH 0a30BbIX U3 HUX OCYIIECTBIICH IPOTHO3 PA3BUTHS HAIIMOHAIBHON SKOHOMUKH.

Kntouegvie cnosa: 3aBUCHUMOCTb Pa3BUTUS HAIIMOHAILHOM HKOHOMHMKM OT 0a30BBIX KaueCTBEHHBIX
MHIMKATOPOB Pa3BUTHU aBTOTPAHCIIOPTHOM OTpPACiH, IBYyX(aKTOpHAs MaTeMaTHdecKas MOJENb, IPOTHO3H-
pOBaHUE TUHAMHUKH POCTa HAIMOHATBHOW SKOHOMUKHU

MODELS OF FORECASTING OF ECONOMIC DEVELOPMENT
ON THE BASIS OF TRANSPORTATION INDUSTRY GROWTH

Postnikov Vladimir Pavlovich

Perm National Research Polytechnic University (PNRPU),
Perm, Komsomolsky av. 29, 614990, Russia,

Chair «the Economy and Management on Enterprise »,
Assistant Lecturer,

phone +7 (951) 928-97-34,

e-mail: v.p.o.s.t.v@mail.ru

Butorina Oksana Vyacheslavovna

Perm State National Research University (PSNRU),
15, Bukireva st., Perm, 614990, Russia,

Chair «World and Regional Economics »,

Candidate of Economy Sciences, Associate Professor,
e-mail: ok.butorina@yandex.ru

Two-factor mathematical model describing direct dependences of the level of national economic
development on road transport for the period up to 2016 and 2030 is developed. On the basis of econometric
apparatus the trends of development of factors are predicted in the model (the level of motorization and the
length of public roads), and on their basis the forecast of national economic development was made.

Keywords: dependence of national economy on the basic qualitative development indicators of the
road transport industry, two-factor mathematical model, forecasting of dynamics of national economic
growth.

YK 658.012.122 : 656.613

CUCTEMHBII AHAJIN3 MPOIIECCOB B3AMMOJIEMICTBUSI TPAHCIIOPTA
B PEI'MOHE M Y3JIAX IIPU YBEJIMYEHHUU T'PY3OIIOTOKA

IIpamko Anexcanap IaBaoBuy

I'ocynapcTBeHHBI MOPCKOM yHUBEpCUTET nMeHH agmupana ©.d. Yakosa,
353913, r. HoBopoccwiick, np-T Jlenuna, 1. 93, Poccus,

kaeapa «Opranuszanys IepeBO30K U yIpaBieHHE Ha TPAHCIIOPTE (MOPCKOM)»,
KaHAMJAT SJKOHOMUYECKUX HayK, JIOLEHT,

tenehon +7 (8617) 694-106,

e-mail: ocenka-shramko@mail.ru

IIpuBOANTCS CHCTEMHOE MCCIIEIOBAHKE MPOIIECCOB YNPaBICHN TPAHCIIOPTHBIM KoMmIuiekcoMm Kpac-
HOJIapCKOTO Kpasi Kak MHOTOYPOBHEBOH HEPapXMUECKON CUCTEMBI C LENBIO MTOCTPOEHUS pallMOHAIBHOM JI0-
TUCTHYECKOU CTPYKTYPBHI.

OnuckiBatoTcsl LeNieBble QYHKIMKM CUCTEMBI M 00OOIIEHHAs] MOAETb YIPAaBJICHUS TPaHCIOPTHBIM
KOMIUIEKCOM B YCJIOBHUSIX B3aUMOJIEMCTBHS Pa3IMYHBIX BUJOB TPAHCIIOPTA.

Kniouesvie cnro6a: TpaHCIIOPTHO-TEXHOJIOTHUECKAS! CUCTEMA, TPAHCIIOPT, MOPCKOM MOPT, CUCTEMHBIN
aHaJIN3, TPAHCIOPTHBIN KOMIUIEKC pETHOHA, TPUIIOPTOBAsI CTAHIIHSL.

THE SYSTEM ANALYSIS OF PROCESSES OF TRANSPORT INTERACTION
IN REGION AND IN HUBS AT INCREASE TRANSPORTATION OF CARGOES

Shramko Alexander Pavlovich

Admiral F.F. Ushakov Maritime University,

93, Lenina av., Novorossiysk, 353913, Rassia,

Chair «Organization of Shipments and Management on Transport (Marine)»,
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Candidate of Economics Sciences, Assistant Professor,
phone +7 (8617) 694-106,
e-mail: ocenka-shramko@mail

System research of managerial processes of transport complex of Krasnodar krai as a multilevel hi-
erarchical system for the purpose of the development of rational logistical structure is presented.

Obijective functions of the system and the generalised model of transport complex management in
the conditions of interaction of various types of transport are described.

Keywords: transport and technological system, transport, seaport, system analysis, transport complex
of the region, near port station.

YK 550.837 + 06

OIIEHKA BO3MOKHOCTH OBHAPYXEHHSA I'OPU3OHTAJIBHOI'O
HHOAIMOBEPXHOCTHOI'O CJIOA I'PYHTA C UHBIM YJAEJBbHBIM
COINIPOTUBJIEHMEM METOJAOM BEPTHUKAJIBHOI'O
SJIEKTPUYECKOI'O 30HIANPOBAHMA

Kouyp Anapeii I'puropsesny

PocToBckwmit rocynapcTBeHHbIH yHEBEpcHUTET IyTeit coobmenus (PIYIIC),

344038, r. PoctoB-Ha-/lony, mi. PoctoBckoro CrpenkoBoro [lonka Hapomgroro Omomuenus, 1. 2,
kadeapa «Puznkay,

TIOKTOp (PU3MKO-MaTeMaTHYECKUX HaYK, podeccop,

teneon +7 (863) 272-64-20,

e-mail: agk@rgups.ru

JlamyenkoBa 3051 CepreeBHa

PocToBckwmit rocynapcTBeHHBIH yHEBEpcUTET IyTelt coobmerns (PTYIIC),
kadenpa «Puzukay, aciupaHTKa,

teneon +7 (863) 272-62-65,

e-mail: 1z203@rambler.ru

SIBHa BukTop AHaro/ibeBUY

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTer coobmenus (PIVYIIC),
kadenpa «dPuznkay,

JIOKTOP (pH3MKO-MaTeMaTUYECKUX HaYK, IPodeccop, 3aBeyrIIni Kadeapoi,
tenedon +7 (863) 272-63-52, +7 (863) 272-64-20,

e-mail: cpd@rgups.ru

IIpsiMoit YrcIEHHBIN pacyeT pacipeaesieHus JEKTPUUECKOro MOTEHIIHaNIa B MOIyOECKOHEYHOH cpe-
JI€, BMEIIAIOIIEH TOPU30HTAIBHBIN CJIOM ¢ UHBIM YIEJIbHBIM COIPOTUBIIEHUEM IPU BEPTHKAIBHOM JIEKTPU-
yeckoM 30HIupoBanuM (BD3) npumeneH ans pacuera MUHHMAJIBHBIX KOHTPACTHOCTEH IO yIENbHOMY CO-
MPOTHUBJICHUIO Cpe/ia/ciIol, 00eceunBarOIIUX MIPH 33JaHHBIX TIIyOMHAX W TOJIMHAX CIIOS 3aJlaHHbIe MaK-
CUMaJbHBIC OTHOCUTEIBHBIC M3MEHEHUS KpuBoit BO3.

YCcTaHOBIIEHO, YTO MEHEe MPOBOAALINHA OoJiee ITyOOKHMI CIION MPH MPOYMX PAaBHBIX YCIOBUSAX HPO-
SIBIIIETCS TIPY MEHBIIIUX KOHTPACTHOCTSIX MO YAE€IHHOMY CONPOTHUBIICHUIO, YeM 00Jiee MPOBOISIINN CIIOM.

PesynbTaThl pacyera mpejicTaBlieHbl B BUJIC aHATUTUYECKUX 3aBHCUMOCTEH, YAOOHBIX JJISl TIPaKTH-
YECKOT'0 UCTIOIb30BAHMS.

Knroueguvie cnosa: BepTUKaIbHOE JEKTPUIECKOE 30HANPOBAHNE, KAXKYIIIEECS COMPOTUBICHUE, CIIOH-
CTas Cpelia, paclpeAesIeHUE NIEKTPUUECKOr0 TOTEHIUAIIA, YUCIEHHOE MOJEIIMPOBAHUE.

EVALUATION OF THE POSSIBILITY TO DETECT AN UNDERGROUND LAYER
WITH DIFFERENT RESISTIVITY VIA VERTICAL ELECTRIC
SOUNDING METHOD

Kochur Andrei Grigorievich

Rostov State Transport University (RSTU),

2, Rostovskoao Strelkovogo Polka Narodnogo Opolchenia sg., Rostov-on-Don, 344038, Russia,
Chair «Physicsy,

Doctor of Physics and Mathematics Sciences, Professor,

phone +7 (863) 272-64-20,

e-mail: agk@rgups.ru
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Lapchenkova Zoya Sergeevna

Rostov State Transport University (RSTU),
Chair «Physics»,

Postgraduate,

phone +7 (863) 2-72-62-65,

e-mail: 1z203@rambler.ru

Yavna Victor Anatolyevich

Rostov State Transport University (RSTU),

Chair «Physicsy,

Doctor of Physics and Mathematics Sciences, Professor, Head of the Chair,
phone +7 (863) 272-63-52, 272-64-20,

e-mail: cpd@rgups.ru

Direct numerical calculation of electric potential distribution in a half-space medium containing a
horizontal layer with a different resistivity at vertical electric sounding (VES) is employed to calculate min-
imal medium/layer resistivity contrasts which, at given layer depths and thickness, lead to given maximal
relative variations of the VES curves.

It is found that upon the same other conditions a less-conductive layer is detected at lower resistivity
contrasts than a more-conductive layer.

Results of the calculations are presented with easy-to-use simple analvtical formulas.

Kevwords: vertical electric sounding, resistivity, layered medium, electric potential distribution, nu-
merical simulation.

YK 621.331 : 519.8 + 06

NHOOPMAIIMOHHBIE TEXHOJIOI'NU PACYHETA D®PEKTUBHOCTHU INEPEXO/A
HA JTUOPEPEHIIMPOBAHHBIE TAPU®bI 1 HAXOKIEHUA .
INPUEMJVIEMBIX BEJINMYHUH KO2®OPUIMMEHTOB OTHOCHUTEJIBHOU
CTOUMOCTHU DJIEKTPOOHEPTI'UN

Jomanckuii Bacuimii BasieppeBuu

PocToBckwmit rocynapcTBeHHBIH yHUBEpcHUTET IyTelt coobmerns (PTYIIC),

344038, r. PoctoB-Ha-Jlony, 1. PoctoBckoro CrpenkoBoro [lonka Haponnoro Ononuenus, 1. 2,
kadenpa «MHbopmaTrkay,

KaHAMJAT TEXHUYECKUX HayK, JOLEHT,

tenepon 8-918-578-88-82.

[TokazaHa BO3MOKHOCTB MCIIOJIb30BaHUS HH(POPMAIIMOHHBIX TEXHOJIOTHI JUIS ONpeAeIeH s HayqHO-
00OCHOBaHHBIX TPEAJIOKEHUH, YCIOBHIH U Mep, 00eCIeUNBAOIINX MHHUMH3AIHUIO OIUIATHl 32 AJIEKTPOIO-
Tpebienue npu auddepeHIrpoOBaHHbIX Taprdax.

Kntouegvie crosa: nHGOpMAIIMOHHBIE TEXHOJIIOTHBH, U PEPEHIIMPOBAHHBIE TapU]EHI.

INFORMATIONAL TECHNOLOGIES OF CALCULATION OF THE EFFICIENCY OF
TRANSFER TO DIFFERENTIATED TARIFFS AND FINDING THE ACCEPTABLE
VALUES OF COEFFICIENTS OF THE RELATIVE COST OF ELECTRICITY

Domanskiy Vasiliy Valerievich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Information Technology»,

Candidate of Technical Sciences, Assistant Professor,

phone 8-918-578-88-82.

The possibility of using information technology to identify science-based proposals, conditions and

measures to ensure the minimization of payment for electricity consumption at differentiated rates is shown.
Keywords: information technology, differentiated tariffs.
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COCTOSIHUE M NEPCHEKTUBBI SHEPTETUYECKOM Y®P®EKTUBHOCTH
INEPEBO30OYHOI'O INPOLHECCA KEJIE3HBIX JOPOI' YKPAUHbI

Jomanckuii Unbsa BanepbeBuu

HanmonanbHbIil TEXHUUECKUN YHUBEPCUTET «XapbKOBCKHUM MOJUTEXHUYECKUIA UHCTUTYT,
61002, r. XapwkoB, yi. ®pynsze, 1. 21,

Kadeapa «NeKTPUICCKUI TPAHCIIOPT U TETUIOBO30CTPOCHHUEY,

KaHAUAT TEXHUYECKUX HayK, TOICHT,

tenedon +38 (056) 373-58-86, +38 (067) 563-35-64,

e-mail: dvt_nord@mail.ru

B cTarbe BBINOIHEH CHCTEMHBIM aHaIN3 SHEProcOeperalnmnx TeXHOJIOIHH U IPUBEICHBI HTOTOBBIC
MMOKAa3aTeNH MIePEeBO30YHOTO Mpollecca YKP3adu3HBIIM B Mpomienmuii mepuos. 1lokasano, uro snextpudu-
Kalus JKeJIe3HBIX JOPOT SBJSETCS MOITHBIM HCTOYHHKOM TOBBIIICHUS SHEPTreTHIeCKOi 3((EeKTUBHOCTH TIe-
PEBO30YHOTO TpoIIecca.

BrimoHeH IPOTHO3 MOTPEOHOCTH YKP3IM3HBIIH B TOIUIMBHO-HEPTETHIECKIX pecypcax Ha MepH-
ox mo 2020 roma W IpHBEICHA TEXHUKO-PKOHOMHYECKas 3(P(HEKTHBHOCTh NadbHEHIIECH 3eKTpruduKaIiim
JKEJIE3HBIX JOPOI YKpAauHBI.

Kntouegvle cnosa: sHepretndeckas 3(pGEKTHBHOCTD MEPEBO30YHOTO IMpoIlecca, dJeKTpudukanus
YKEJIE3HBIX JOPOT, MPOTHO3 TOILITMBHO-YHEPTETHIECKIX PECypPCOB.

PRESENT STATE AND FUTURE OF ENERGY EFFICIENCY
OF TRANSPORTATION PROCESS ON RAILWAYS OF THE UKRAINE

Domanskiy llya Valerievich

National Technical University «Kharkiv Polytechnic Institutex,
21, Frunze st., Kharkiv, 61002, Ukraine,

Chair «Electrical Transport and Diesel Locomotive Building»,
Candidate of Technical Sciences, Assistant Professor,

phone +38 (056) 373-58-86, +38 (067)-563-35-64,

e-mail: dvt_nord@mail.ru

Systematic analysis of energy-saving technologies of the Ukrainian railways is made, and the sum-
marized data of the Ukrainian railways transportation process during the previous period are shown. It is
shown that the electrification of railways is a powerful source of energy efficiency of the transportation pro-
Cess.

A forecast of the Ukrainian railways needs in fuel and energy resources for the period up to 2020 is
made and the technical and economic efficiency of further electrification of Ukrainian railways is shown.

Keywords: energy efficiency of transportation process, railway electrification, forecast of energy re-
sources.

YK 621.43-44.001.5

HOBBIINEHUE 3®PEKTUBHOCTHU }}ECHEPEBOFIHOFOU IJEKTPOCHABXKXEHUSA
OTBETCTBEHHBIX INOTPEBUTEJIEU JJIEKTPUYECKOU DHEPI'MU

CyxkusizoB Anexcanap I'yprenosunq

PocToBckuii TexHOIOrHYECKUi MHCTUTYT cepBuca U Typusma (PTUCT),
344018. r. PoctoB-Ha-/lony, yn. Bapdponomeesa, x. 215,

kaeapa «PagnodneKTpoHUKay,

KaHIuAaT GU3UKO-MAaTEeMaTHIECKHX HayK, mpodeccop,
tenedon +7 (863) 230-85-03.

IIpocsinankoB bopuc Hukosaesnu

PocToBckwmit rocynapcTBeHHBIH yHUBEpCUTET IyTelt coobmenns (PIYIIC),

344038, r. PocroB-Ha-/lony, 1. PoctoBckoro Crpenkosoro [Tonka Hapognoro Onomdenus, 1. 2,
kadeapa «ABTOMATHKA M TEJIEMEXaHHKa Ha )KEJIC3HOIOPOKHOM TPAHCIIOPTEY,

KaHIUIaT TEXHUYECKUX HAyK, JOIICHT,

tenedon +7 (863) 272-63-02.
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B crarpe paccmaTpuBaroTCs BOMPOCH MOBBIIEHUS HAAEKHOCTH U 3(PPEKTUBHOCTH AIIEKTPOCHAOKE-
HUSl OTBETCTBEHHBIX TIOTPEOUTENEH, HE OMYCKAIOIINX Pa3phiBa KPUBOW MUTAOIIETO HanpshkeHus. PaccMoT-
PCHBI TEXHUYECKUEC PEIICHUS, MO3BOJISIONIUE COXPAHUTH PabOTOCIIOCOOHOCTh TUPUCTOPHBIX MPeoOpa3oBa-
TEJIHHBIX YCTPOWCTB, BXOJIINX B COCTaB YCTAHOBOK T'apaHTHPOBAHHOTO MUTAHHSA, MPH BO3HUKHOBEHUH B
CXeMax BBINPSMIICHUS HEUCIPABHOCTEH THIA «OOPBIB» MM «Ip000i» TUPUCTOPOB. OTIMYUTEIHLHONU OCO-
OCHHOCTBIO JJAHHBIX YCTPOMHCTB SABJISACTCS OCCKOHTAKTHBIN CITOCOO MOSTydeHHUS WHPOPMAIUN O TEXHUICCKOM
COCTOSIHMHM KOHTPOJHPYEMBIX cxeM. [ 3TOH Lenw MCIONb3YI0TCA MATYUKH DIEKTPOMArHUTHOTO H3ITyde-
HUS, pa3MEIIEHHBIC Ha TOKOTIOABOISIINX ITPOBOAAX MEXKAY MCTOUHUKOM MUTAHUS U CXEMOU BBITTPSIMIICHHUS.

Kntouesvle cnosa: ycraHoBKa TapaHTHPOBAHHOTO MUATAHUS, MOCTOBOW THPHCTOPHBIA BBHIIPSIMUTEIND,
JATYNK HANPSHKEHHOCTH MarHUTHOTO TTOJISL, JIOTHYECKUM OJIOK.

IMPROVING OF THE EFFICIENCY OF NO-BREAK POWER SUPPLY
FOR IMPORTANT ELECTRICITY CONSUMERS

Sukiyazov Alexander Gurgenovich

Rostov Institute of Technology Services and Tourism (RTIST),
215, Varfolomeeva str., Rostov-on-Don, 344018, Russia,
Chair «Radio Electronicsy,

Candidate of Physics and Mathematics Sciences, Professor,
phone +7 (863) 230-85-03.

Prosiannikov Boris Nikolaevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Automatics and Telemechanics on Railway Transpor»,

Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-63-02.

The problems of the incresase of reliability and efficiency of power supply for important consumers
which do not permit the break of feeding voltage are considered in the article. The technologies allowing to
save the working capacity of thyristor converters which are a part of no-break power supply installations,
when there is «disconnection» or «breakdowny of thyristor in rectifying circuits are considered. The distinc-
tive feature of these devices is the contactless way of getting the information about the technical state of con-
trollable circuits. For this purpose electromagnetic emission gauges are placed on feeding wires between the
power supply source and rectifying circuits.

Keywords: no-break power supply installations, bridge thyristor rectifier, magnetic field intensity
gauge, logic block.

VJIK 51 : 621. 891 + 06

CTPATU®UIIMPOBAHHOE TEYEHHUE JIBYXCJIOMHOH CMA3KH

B 3A30PE YIIPYTI'OJAE®OPMUPYEMOI'O YIIOPHOI'O IMOJAUIMUITHUKA,
OBJAJAIOIIEI'O IMOBBIEHHOU HECYHWEN CIIOCOBHOCTBIO

n JEMIIOUPYIOLLIMMU CBOUCTBAMMU

AxsepaueB Kamun CamenoBuy

PocroBckwmii rocypapcTBeHHbIH yHUBepeuTeT myTer coolmenus (PI'VIIC),

344038, r. Pocto-Ha-/lony, 1. PoctoBckoro CtpenkoBoro ITonka Hapomnoro Omnomuenus, 1. 2,
kadenpa «Bricias MaTemaTiKa-2»,

JIOKTOP TEXHUYECKUX HayK, mpodeccop, 3aBeayrormii kadeapoi,

tenedon +7 (863) 272-63-99, 8-918-504-21-51,

e-mail: vm_2@kaf.rgups.ru

IIpuxoasko Bukrop MapkoBn4

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTel coobmerns (PIYIIC),
kadenpa «HaueprarenbHas reoMeTpust U rpadukay,

JIOKTOP TEXHUYECKUX HayK, mpodeccop, 3aBeayromuil kadeapoii,

tenedon +7 (863) 272-65-82,

e-mail: prihodko@rgups.ru.
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Konoryn bopuc EBrenneBnu

IO>xHOe ynpaBieHre rocy1apcTBEHHOTO KEIE3HOAOPOKHOTO Ha130Pa,

344082, r. PocroB-na-/lony, mep. JomomanoBckuii, 1. 12A,

3aMeCTUTEIh HauaIbHHUKA YIIPABICHHS — 3aMECTUTEIb TJIABHOTO FOCYIapCTBEHHOTO HHCIIEKTOPA
TOCKEIIOPHAI30DA,

KaHIUJaT TEXHUIECKUX HaYK,

tenedon +7 (863) 272-63-99,

e-mail: vm_2@Kkaf.rgups.ru

MuTtpodanos Cepreii Bragumuposny

PocToBckmii rocyaapcTBeHHbIH yHUBepcuTeT IyTer coobmenus (PIYIIC),
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The method of formation of the exact automodeling solution of the problem of hydrodynamic calcu-
lation of elastodeformed thrust bearing with adapted profile of the basic surface, possessing damping proper-
ties and working on two-layer greasing is presented in the work. The estimation of influence of investigated
parametres on the basic operating characteristics of the thrust bearing is given.
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PaccMmoTpeH BeposSTHBINH MeXaHW3M BO3HHKHOBeHUs TprO0-3/{C HeranbBaHUUECKON MPHPOIBI MEX-
Iy Pa3HOPOAHBIMU METAINIMYECKUMU TPYILIUMHUCS TEIaMH IPU HATUYUU WIA OTCYTCTBUU CMa304YHOTO MaTe-
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Possible mechanism of appearance non-galvanic nature friction electromotive force during different
metal bodies friction is considered. It is proposed that the electric current which is created by the mentioned
above friction electromotive forces has the capacitance nature and it goes through asperities on the rubbing
surfaces covered by oxide and adsorptive films due to electric puncture as the result of high intensity of the
electric field created by friction electromotive force there.

Keywords: contact potential differences, friction, frictional contact, friction electromotive force.
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B pabote Ha ocHoBe ypaBHeHMiI HaBbe — CTOKCa, ypaBHEHHsI HEPa3PBIBHOCTH C YIETOM 3aBUCHMO-
CTH BSI3KOCTH OT JIABJICHUS JaeTcsl MeToJ (pOPMUPOBAHUS TOUYHOI'O aBTOMOZAEIBHOTO PELICHUS 3aJa4u T'H]l-
POOMHAMHUYECKOTO pacdeTa paJualibHOrO MOALIMIIHUKA C aJalTHPOBAHHBIM MpoduieM, padoTaromero Ha
TPEXCIOWHOM CMa304yHOM Martepuaiie. B pe3ynbrare HaliJleHO Moje CKOpocTed M JaBIEHUHM B CMa304HBIX
CJIOSIX Y MOJyYEHbl aHAJMTUYECKNE BBIPAKEHUS JUISI KOMIIOHEHT BEKTOpa MOANEP)KHUBAIOIIEH CHUJIBI U CHJIBI
TpeHusi. HaliieHbl paloHanbHBIE IO HECyIIeH CIOCOOHOCTH 3HAYEHHs MapaMeTpoB, XapaKTEpU3YIOIIUX
pas3nuYHbIe acleKThl (PYHKIHOHUPOBAHMS PacCMaTpUBAEMOroO y3ja TPEHHMS, & UMEHHO: Ipoduiab onopHOi
MOBEPXHOCTH; 0COOCHHBIC B3aUMOACHUCTBHS CMa304HON JKUAKOCTH C MOBEPXHOCTSIMHU y371a TpeHus (00pa3o-
BaHHUE IPOMEXKYTOUYHBIX CJIOEB CMA3KH € PAa3HBIMU BSI3KOCTSAMH); 3aBUCIMOCTH BSI3KOCTH OT JaBJICHHUS.

Kntouesvie cnosa: TpexcioiiHas cMa3ka, IMOAAEPKHUBAIOIIAs CUIa, alallTUPOBAHHBINA Mpoduiib, cTpa-
TUGUIUPOBAHHOE TEUCHHE.
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The method of formation of the exact automodel solution of the problem of hydrodynamic calcula-
tion of a radial bearing with adapted profile working on three-layer lubricant on the basis of Navier —
Stokes's equations, and the continuity equation taking into account the dependence of viscosity on pressure is
given in the work. As a result the field of speeds and pressures in lubricant layers is found, and analytical
expressions for components of the supporting force vector and the friction force are obtained. Rational val-
ues of parameters of bearing capacity that characterize the various aspects of functioning of the considered
unit of friction are found. They are: the profile of the basic surface; special interactions of lubricant liquid
with surfaces in the friction unit (formation of intermediate layers of greasing with different viscosities); de-
pendences of viscosity on pressure.

Keywords: three-layer greasing, bearing force, adapted profile, stratified current.
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YupenuTeneMm W H3aTeNeM sBIAETCS ['0CyIapcTBEHHOE 00pPa30BaTENbHOE YYPEKIECHHE BBICLIETO
?Ig)lg$le_[céH0HanLHoro obpa3zoBaHusi «POCTOBCKHMH TroCylapCTBEHHBIM YHUBEPCHTET IIyTell COOOLICHU

JIAaBHBIN peﬂaKT(ﬁ )II?/pHaJ'Ia — akagemuk PAH, 3acnyxennsiii nesrens Hayku P®, noktop TexHuue-
CKHUX HayK, npogeccop B.M. KonecHnkos.

B coctaB pemaximonHol koseruu BXoAsT Bexymue ydenole PI'VIIC, a Takke Apyrux TpaHCHOPT-
HBIX M aKaJeMU4eCKux yHuepcureToB CeBepo-Kaskasckoro pernona, Mocksbl, Cankr-IlerepOypra, ¥Yxpau-
HbI (J{HEmponeTpoBCKUHM TOCYJapCTBEHHBIM TEXHUUECKNH YHUBEPCUTET JKEJIE3HOIOPOKHOTO TPAHCIIOPTa UM.
akan. B. Jlazapsina, r. JlnenponerpoBck), Pecriyonuku benapych (bemopycckuii rocy1apcTBeHHbBIH YHUBEPCH-
TeT TpaHcnopTa, r. I'omens), Uenickolt PecryOnuku (OctpaBckuil TeXHUYECKUI YHUBEpCHUTET, I. OcTpasa),
E/IOHISIHH (Cunesckuil TeXHWYEeCKHI yHUBepcHTeT, I'. Karosuue), @panuun (YHuBepcuter a0 MbaH, 1. Jle-

aH).

KypHaun BEIXOAUT C MEPHUOANYHOCTHIO 4 HOMEpa B TOJ, T.€. KaX/blil KBapTal.

C ampens 2004 rona «Bectauk PI'YIICy Bkiioden B «llepedenp neproanyeckux HayqHBIX U HAyIHO-
TEXHWYECKUX M3JIaHWUH, BBIMycKaeMbIX B Poccuiickoit denepanun, B KOTOPBIX PEKOMEHIYETCs IMyOauKanus
OCHOBHBIX PE3yJIbTaTOB AMCCEPTALMI HAa COMCKaHHME YUE€HOM CTENEeHU KaHuIaTa 1 JOKTOpa Hayk» (pereHue
[Ipesnnuyma BAK Ne 6/4 ot 6.02.2004 r.). XKypnan Borexn Bo Bce nocieayromue penakiuuu [lepedns.

«Bectauk PI'VIICy» — momnucuoe m3manue. C 2004 roma >kypHall BKIIIOYEH B KATaJIOT MOIMUCHBIX
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uagekcom — 53720).

INoanucaTbcst Ha KypHAI MOXKHO B JIOOOM OTIIEJIEHHH CBSI3H, PACIPOCTPAHSETCS Ha TEPPUTOPUHU
Poccuiickoli ®enepanuu. [Toamucky MokHO oOpMUTH Ha KBapTall, Ha MoJrojaa Wiu Ha roj. lleHa omHOTrO
HOoMepa — 200 pyOuiet.

Kypnan «Bectauk PI'YIIC» 6ecrimatHo pacchuiaeTcsi BCeM OTPaciIeBBIM By3aM, B P/ By30B MuHU-
cTepcTBa 00pa30BaHMs M HAyKH Poccum, HEHTpaJbHBIM M 30HAIBHBIM HAYYHO-TEXHHYECKUM OHMOIMOTEKaM,
HWU undopmarum.

IlouToBBIN afpec pegaKUum:

344038, r. Pocros H//l, . um. PoctoBckoro Crpenkosoro [lonka Hapogroro Ononuenus, 1. 2.

PocToBCKHii TOCYTapCTBEHHBIN YHUBEPCUTET IyTel COOOIICHUSI.

Penakmus sxypraana «Bectauk PI'VIICy.

Tenedon: g&) 272-62-74. ®akc: (863) 255-37-85.

E-mail: vim_nis@sci.rgups.ru ; nis@rgups.ru (J0omoJHUTEIbHBIN).

APpPXHB KypHaJa U Tpe0oBaHUs N0 0()OPMJICHUIO CTATeli pa3MelIeHbI Ha caliTax:
http://www.rgups.ru B pasaeie «3ganua» u http://vestnik.rgups.ru
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