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PaCCMOTpeHO BJIMAHUC PCKMMOB HAILJIABKW U HAKATKU POJIMKaMU HAIUJIAaBJICHHOTO MCTaJlJla Ha Ka4de-

CTBO IMOBEPXHOCTHOTO CJIOSI BOcCTaHaBIMBaeMoil netanu. C y4éToM NpOBEAEHHBIX TEOPETUUECKUX PAacUETOB
W MPaKTUYECKUX Pe3yIbTaTOB pa3padoTaHa HOMOTpaMMa BbIOOpa ONTHMANBHBIX PEKUMOB HAKATKU POJIMKA-
MU HaIlJIaBJIEHHOTO MeTajlla, MO3BOJISIOAs OBICTPO ONPEAETSITh PEKUMBl YIPOUHEHHUS] MeTajla, HaIllaB-
JICHHOTO IIPY BOCCTAHOBJICHUN M3HOIIECHHBIX LIMJINHAPUIECKUX ACTaNCH.

Knioueswie cnoea: HaIIaBICHHBINA METaJJI, HaKaTKa pOJIMKaMU, PCKHUMbI HAIUIaBKWM U HAaKaTKW, HO-

MOTrpaMmMa, yCHUJINe HaKaTKH, ITyOrHa HakIEna.

QUALITY CONTROL OF WELD DEPOSITED METAL

Boyko Nikolai Ivanovich
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Doctor of Technical Sciences, Professor, Head of the Chair,
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Hachkinayan Hambardzum Ervandovich
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Candidate of Technical Sciences, Assistant Professor,

phone 8-919-885-00-14,

e-mail: ambarzum21@yandex.ru, ambarcum014@yandex.ru

The influence of deposition modes and rolling of weld deposited metal by rolls on the quality of the

surface layer of restorable parts. Taking into consideration carried out theoretical calculations and practical
results, a nomogram was developed selecting the optimal regime of weld metal rolling allowing to quickly
determine the regimes of hardening of deposited metal when restoring worn cylindrical parts.

Keywords: weld metal rollers, rolling and welding regime, nomogram, rolling force, hardening,

workhardening depth.
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PaccmoTpena 3a1aya 0 KOHTAaKTHOM B3aUMOJICHCTBUU CEPUIECKOrO IMTaMIla ¢ HEOAHOPOIHBIM T0-
KPBITHEM CIIOKHOW CTPYKTYpbI. I MiccaenoBaHus MPUMEHEH JBYCTOPEHHE-ACHMITOTUYECKUI METO, pas-
paborannsiii C.M. AlizukoBudeM. MojenupoBaHue HEOJHOPOIHOCTH OCYIIECTBIISETCS 3a CUET IepEMEHHO-
ro o riyoune moayis FOHra. Yopyrue xapakTepuCTUKU MOKPBITHSL BOCCTAHOBIICHBI IO PE3yJIbTaTaM HaHO-
UHACHTUPOBAHUAA.

HOHY‘ICHO pacrpeacjacHue KOHTAKTHBIX HaHpH)KeHI/Iﬁ o[ mTaMIioM, UCCICAOBAHO BIUAHHUC YIIPY-
THX CBOWMCTB CHJIOBOTO KapKaca Ha KOHTAKTHBIE HANIPSDKEHUS U pa3Mep 30HBI KOHTAKTA.

[Mpennoxennslii B paboTe METOA HMCCIEAOBAHHA KOHTAKTHOTO B3aWMOJCHCTBUS INTamIa C aHTH-
(PUKLMOHHBIM TOKPBITUEM CIIOKHOW CTPYKTYpPbI IOKa3al ero 3¢ (GeKTUBHOCTh B IIUPOKOM JUAla30He 3Ha-
YEHUH TEOMETPUUECKUX M (PU3NUECKUX NTapaMeTPOB 3a/1aH.

Kniouesvie cnosa: aHTUQPUKIMOHHOE IOKPHITHE, KOHTAaKTHOE B3aUMOACHUCTBHE, IBYCTOPEHHE-
ACHMITTOTHYECKUI METO/, CheprUeCcKHid IITaMII.
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Smelov Alexander Vladimirovich

Rostov State Transport University (RSTU),

Chair «Theoretical Mechanicsy, Postgraduate Student,
phone +7 (863) 259-53-48,

e-mail: alex_brave@mail.ru

The problem of contact interaction of a spherical punch with a non-uniform coating of complex
structure is considered. Bilateral-asimptotic method developed by S.M.Ajzikovich was applied for investiga-
tion. Heterogeneity modelling is carried out by depth variable Young modulus. Elastic characteristics of a
coating are restored using the results of nano-indentation.

Distribution of contact stresses under a punch is obtained, and the influence of elastic properties of a
load frame on the contact stresses and the size of contact zone is investigated.

The proposed method of research of contact interaction of a punch with antifrictional coating of
complex structure has shown its efficiency in the broad range of values of geometrical and physical para-
metres of the problem.

Keywords: antifrictional coating, contact interaction, bilateral-asimptotic method, spherical punch.
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PaccMoTpeHbI BOIPOCH HCTIONIF30BaHUST aBTOMATH3MPOBAHHBIX CHCTEM IPOEKTHPOBAHUS Tpoliecca
(hopMooOpazoBaHus 00paOOTaHHBIX ITOBEPXHOCTEHN C y4ETOM UX TOIIOTPAa(HH.
Kouesvle crosa: oopaboTka pe3anueM, GopMooOpa3oBaHue, aBTOMATH3AIMS TPOSKTUPOBAHUS.

METHODOLOGY OF AUTOMATED CHOICE OF SCHEMES OF MACHINED
SURFACES FORMING

Mikhailov Mikhail Ivanovich
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Chair «Metal-Cutting Machines and Tools»,

Candidate of Technical Sciences, Assistant Professor, Head of the Chair
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Pleskachevskiy Yuriy Mikhaylovich

Gomel Branch of National Academy of Sciences of Belarus,

4, Fedyuninskiy, Gomel, 246007, Republic of Belarus,

Corresponding Member of NAS Belarus, Doctor of Technical Sciences, Professor,
Head of the Branch,

phone +375 (232) 70-18-24.

The problems of the use of automated systems of designing of the process of formation of the pro-
cessed surfaces taking into consideration their topography are considered.
Keywords: cutting, shaping, automation of design.
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OBOPYJOBAHMSA HA JOKHUIIA’KHOU YACTHU INOABUKHOI'O COCTABA

BoJsikos Urops BacuibeBn4
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B cratbe paccMoTpeHa KOHTHHYanbHas AMHAMHUYECKas MOJENb y3i1a KpelUIleHus o00pyAoBaHUs Ha
SKUTAKHON YaCTH MOABIDKHOTO cocTaBa. Hecymuii aeMeHT y3ma KperyieHrsI CXeMaTH3UpOBaH KOHCOJIHHON
0askoii, a MHEePIIMOHHBIC CBOMCTBA 00OPYIOBAaHUS — COCPEIOTOYCHHOM Maccoii. BriBeneHb! ypaBHEHHS IS
OTIpe/IeTIeHHsI COOCTBEHHBIX YaCTOT M3TUOHBIX KONeOaHNH OalKy, a TaKk)kKe BHYTPEHHUX CHIIOBBIX (DAaKTOPOB.
[IpuBeneHsr OCHOBHBIE (HOPMYITBI TS OTIEHKH MMPOYHOCTH HECYIETo OaT0YHOro 3JIeMEHTA.

Knouesvie crosa: nuHaMudeckass MOJieib, 000py/I0BaHKE, MMOABMKHOM COCTaB, U3rMOHBIC KoJieOa-
HUS, OIEHKa TIPOYHOCTH.

CONTINUAL DYNAMIC MODEL OF EOQUIPMENT ATTACHMENT
ON THE UNDERCARRIAGE OF ROLLING STOCK

Volkov Igor Vasilievich
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Doctor of Technical Sciences, Professor,
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Solomin Vladimir Alexandrovich
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Doctor of Technical Sciences, Professor,
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Konovalov Pavel Yurievich

Rostov State Transport University (RSTU),
Chair «Electric Rolling Stock»,

Assistent,

phone +7 (863) 272-63-93,

e-mail: pk_zao@dek.rgups.ru

The continual dynamic model of the equipment attachment on the undercarriage of rolling stock is
considered in the article. The bearina element of the attachment is schematized by a cantilever beam and the
inertial properties of the equipment by a concentrated mass. The equations for determining the natural fre-
auencies of flexural vibrations of a beam, and internal power factors were derived. The basic formulae for
strength assessment of the bearing beam element are presented.

Keywords: dynamic model, equipment, rolling stock, flexural vibrations, strength assessment.
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tenedon +7 (383) 328-05-94,
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[TpuBeneHbl OCHOBHBIE COCTOSIHUSI HAJICKHOCTH TEXHHYECKUX CPEICTB JKEJIC3HOJOPOKHOTO TPaHC-
MopTa, JaHa KIACCHU(UKAIHS YeI0BEYECKHUX (PAKTOPOB, HETATUBHO BIHAIOIINX HA UX PabOTOCTIOCOOHOCTS,
MoKa3aHa U 00OCHOBaHa LEJIECO00PAa3HOCTh MPUMEHEHHS BEPOSTHOCTHO-CTATUCTUYECKIX METO/IOB K OIICHKE
BIIMSTHHS Y€JIOBEYECKOT0 (paKTOpa Ha OTKa3bl TEXHMYECKUX CPEJICTB.

Knrouesvie cnosa: OTKa3bl TEXHUYECKUX CPENCTB, YETOBEUECKHUH (HaKTOp, BEPOSTHOCTH IOSBICHUS
OTKa30B, MPOIOJDKUTEIEHOCTD OTKa30B, PHCKU, SKOHOMHYIECKUH yIiepO, )KeIe3HOA0POKHBIA TPAHCTIOPT.

EVALUATION OF FAILURES OF TECHNICAL SYSTEMS OF RAILWAY
TRANSPORT TAKING INTO ACCOUNT THE HUMAN FACTOR INFLUENCE

Vorobjev Valery Stepanovich

Siberian State Transport University (STU),

191, D. Kovalchuk st., Novosibirsk, 630049, Russia,
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Doctor of Technical Science, Professor, Head of the Chair,
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Vereskun Vladimir Dmitrievich
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Doctor of Technical Science, Professor, Rector,

phone +7 (863) 245-06-13,
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Repina Irina Borisovna

Siberian State Transport University (STU),

Chair «Technology, Organization and Economy of Constructiony,
Graduate Student,

phone +7 (383) 328-05-94,

e-mail: sgd@stu.ru

The basic reliability conditions of railway transport equipment and the classification of human fac-
tors that negatively affect their performance are shown. The feasibility of the use of probabilistic and statisti-
cal methods to assess the impact of human factors on equipment failures is shown and proved.

Keywords: equipment failures, human factor, failure probability, failure duration, risks, economic
damage, railway transport.
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ABTOHOMHOI'O 2JIEKTPOCHABXEHUSA ITACCAXKUPCKUX BATI'OHOB

CamomkuH Cepreii JIbBoBHY

3akpbITOe aKIMoHepHOe o0mecTBo Haydunas opranuzamus
«TBepckoit nacTuTyT Baronoctpoerus» (3AO HO «THUBy),
170003, r. Tseps, IlerepOyprckoe mocce, . 45t,
UCTIBITATENILHBIN IIEHT,

PYKOBOJMTENb [IEHTPA, JIOKTOP TEXHUUYECKUX HAYK,
tenedon +7 (4822) 79-40-33, +7-963-22-22-465.

CemenoB IlaBea FOpbeBu4

00O «TpanucllpuBoaTBepsy,

170036, r. Teeps, yn. Konserckoro, 1. 12, ctp. 3,
TeHepaIbHBIN JUPEKTOD,

tenepon +7 (4822) 48-31-71,
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MaxapoB Auexkcanap HuxosnaeBua

3akpeIToe aKHOHEepHOe obuiecTBo Hayunas opranusanus
«TBepckoit nacTUTYT BaroHOcTpoeHus» (3AO HO «TUBY),
nabopaTopusi CTEHIOBBIX UCTIBITAHUH,

UHXeHep 1-i kaTeropuu,

tenedon +7 (4822) 55-93-07.

B craTtbe nmpuBeaeHs! pa3paboTka 1 0OOCHOBaHHE IMapaMETPOB MPUBOJIA C KIMHOPEMEHHOH epeaa-
Yyeil OT Toplia OCH KOJECHOU maphl. J[is reHepaTopoB MOIIHOCTHIO 16 KBT aBTOHOMHBIX CHCTEM 3JIEKTPO-
CHaOXKEHUSI MACCAKUPCKUX BaroHOB JIOKOMOTHBHOMW TArW. [IpuBeeHBI pacueTsl MpenenbHON TATOBOM CIIO-
COOHOCTH KJIMHOPEMEHHOW Nepeauy HOBBIMU KHHEMATHYECKUMH XapaKTePUCTUKAMU M Y3KUMH KIIMHOBBIMHU
pemHsiMU 6e3 00epTKH OOKOBBIX I'paHel U pOpMOBaHHBIMH 3yObSIMHU Ha HIYKHEM OCHOBAaHUH PEMHSI.

Knioueswvie crosa: mpuBoJ, KIMHOBOH pEMEHb, TATOBas CIOCOOHOCTH, KO3(D(UIIMEHT TpeHuSI.

DEVELOPMENT OF RAILCAR GENERATORS DRIVES FOR THE AUTONOMOUS
POWER SUPPLY SYSTEMS OF PASSENGER CARS

Samoshkin Sergey L'vovich
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45g, Petersburg highway, Tver, 170003, Russia,

Test Center,

Head of the Center,

Doctor of Technical Sciences,

phone +7 (4822) 79-40-33, +7-963-22-22-465.

Semenov Pavel Yur'yevich

00O «TransPrivodTver»,

build. 3, 12, Konyaevskogo st., Tver, 170036, Russia,
Director-General,

phone +7 (4822) 48-31-71,

e-mail: service@transprivodtver.ru

Makarov Alexander Nikolaevich

Closed Joint Stock Company «Scientific Organization “Tver Railcar Institute”»,
Bench Tests Laboratory,

Engineer of the First Category,

phone +7 (4822) 55-93-07.

The article presents the development and substantiation of parameters of the V-belt drive from the
axe end of the wheel pair for the 16 kW generators of autonomous power supply systems of passenger cars
with locomotive traction. The calculations of the ultimate traction capability of a V-belt transmission with
new kinematic characteristics and narrow raw edge V-belts with molded teeth on the lower base of the belt
are provided.

Keywords: drive, traction capability, friction coefficient.
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SKCHEPUMEHTAJIBHBIE UCCJIEJOBAHUSA NMPOIECCA TEIVIOOTIAYU
NP KOHAEHCALIMA ITAPA B TEIIVIOBO3HBIX PAJIUATOPHBIX CEKIUAX

Crundyc SApociaa KoncranHTuHoBUY

BocTouHoykpanHCckuil HaMOHANBHBIN YHUBEpCUTET M. B. Jlans,
VYxpauna, 91000, r. JIyranck, kB. MonozaexxHsii, 20a,

Kadeapa «Kene3HOIOPOKHBIN TPAHCTIOPTY,

MJIAJIANA HAyYHBIIA COTPYIHUK,

tenedon +7-909-441-54-69,

e-malil: keiser@i.ua

[TpoBeneH aHanu3 MEPCIEKTHBHOCTH MPUMEHEHUS (a30BBIX MEPEXOJOB TEIUNIOHOCUTEINSI B CUCTEME
OXJaXKACHU Tu3ens TermiaoBo3a. IlocTtaBiaeHsl 3aaun SKCIIEPUMEHTABHBIX UCCleA0BaHuM. M3noxeHsl oc-
HOBHBIE PE3YJbTaThl U BBIBOJIBI 3KCIIEPUMEHTAIBHBIX HCCIEIOBaHUN Mpoliecca TEIIOOTAAYN IPHU KOHJeHC ca-
UK NIapa BHYTPU TPYOOK paAnaTOPHOM CEKIMU TeruioBo3a. [IpeacTraBieHbl MONMyYeHHbIE pacyeTHBIC 3aBH-
CHUMOCTH U IIPOBEICHO CPAaBHEHUE UX PE3YyJIbTATOB C JAaHHBIMU 3KCIIEPUMEHTOB.

Kniouesvie cnoga: cucrema OXJaKACHUS IU3€Ns, TEIUIOBO3, TEIUIOOTa4a, KOHAEH CAUUs Iapa, KC-
MIEPUMEHTANIbHBIE UCCIIEIOBAHUS.

EXPERIMENTAL RESEARCH OF THE PROCESS OF HEAT TRANSFER
DURING CONDENSATION IN DIESEL RADIATOR SECTIONS

Sklifus Yaroslav Konstantinovich

Volodymyr Dahl East-Ukrainian National University,
20a, g. Molodezhnyy, Lugansk, 91000, Ukraine,
Chair «Railway Transport»,

Junior Researcher,

phone +7-909-441-54-69,

e-mail: keiser@i.ua

The analysis of the perspective of the application of phase transitions of heat-carrier in the system of
cooling of locomotive diesel was made. The objectives of experimental researches were defined. The basic
results and conclusions of experimental researches of the process of heat transfer during steam condensation
inside the tubes of radiator section of diesel engine are presented. The comparisons of obtained calculated
dependences with experimental data are presented.

Keywords: diesel cooling system, locomotive, heat transfer, condensation, experimental researches.
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B craTtse paccMoTpeHa 3a7ada IByMEPHOM YIaKOBKHU TPY30B, pEIIeHHe KOTOPOU MO3BOJIHUT MTOBBICUTh
3G HEKTHBHOCTh TPY30TIEPEBO30K 32 CUET COKPANICHHUSI HEUCITONB3yeMOT0 CBOOOHOIO MPOCTPAHCTBA B KOH-
teriHepax. [Ipemnoxkena MoauduKaIusa W3BECTHOW TPOIeayphl (HOPMHUPOBAHUS «KAIHOTOY» ajJrOpUTMa yma-
KOBKH, KOTOpas 3aKJI0YaeTCs B MPOIMYCKE HECKONBKHX AJIEMEHTOB JII OPTraHU3aIlMi MOWCKAa MO BCEMY
Habopy pa3MmernaeMsix Tpy3oB. Ha ee 6aze pazpabotaH HOBBIN MTPOOIEMHO OPHEHTHPOBAHHBIN MTOAXO]T K Op-
raHu3aliKi TeHETUYECKOTo ainroputMa. [IpencTaBieHsl HOBBIE CXEMBI KOJIUPOBAHHS PEUICHUH U MoauduKa-
MU TEHETUYECKOTO OIepaTopa MyTaIlUK, KOTOPBIC YUYUTHIBAIOT JOMOJHUTEIBHBIC TCHBI H OUTHI B 3TUX TeHaX
JUTSL KOJMPOBAHUS OPUCHTAIIUHU U TIOJOXKCHHSI Tpy3a B KOHTeiHepe. [IpobieMHO OpHeHTUPOBAaHHBIN TIOXO0/
mo3BoJisieT 3(H(HEKTHBHO pemaTh 3a/1auy JBYMEPHON YIAKOBKH, O YeM CBUJCTEILCTBYIOT IMPOBEICHHBIC 3KC-
MEPUMEHTANIBHBIC HCCIeNoBaHusl. VX pe3ynbTaThl MOKa3hIBAIOT, YTO OKAJIHBIC» aJITOPUTMBI BRIUTPHIBAIOT 110
BpeMeHH PabOTHI U, CIEAOBATEIILHO, MOTYT OBITh MCIIOJIB30BaHbBI JIJIS ITOJIYICHUS IIEPBOHAYAIIBHOMN OIICHKH.
JlanbHeHMe TPOBEACHHBIC SKCIEPUMEHTABHBIC WCCIICOBAHUS TOJATBEPXKAAIOT, YTO MPUMEHEHHUE IPO-
OJIeMHO OPHUEHTHPOBAHHOTO TOJX0/1a JIJIsl OpPraHU3aly TEHETHYECKOTO TIONCKa B 3ajjade YIakoBKU obecrie-
YHBAET MPOIECC HAXOXKICHHUS YIOBIETBOPSIONINX IO KAYECTBY PEIICHUN 32 TPUEMIIEMOE BPEMSI.

Kurouesovle crosa: pobIEeMHO OPUEHTHPOBAHHBIA QJITOPUTM, OKQIHBIH aJTOPUTMY», TEHETHUCCKHMA
aNTOPUTM, YITAKOBKA, pa3MellleHne, pa3HorabapuTHEIE SJI€MEHTHI.

PROBLEM ORIENTED GENETIC ALGORITHM FOR PACKING THE ELEMENTS
OF DIFFERENT SIZE

Bova Victoria Victorovna
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Senior Teacher,
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Kureichik Vladimir Viktorovich

Southern Federal University,
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Doctor of Technical Science, Professor, Head of the Chair,
phone +7 (8634) 38-34-51,
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Lezhebokov Andrey Anatolyevich

Southern Federal University,

Chair «Computer Aided Designy,

Candidate of Technical Sciences, Assistant Professor,
phone +7 (8634) 37-16-51,

e-mail: legebokov@gmail.com

The article considers the problem of two-dimensional packing of goods, the solution of which will
improve the efficiency of cargo transportation by reducing the unused space in the containers. A modifica-
tion of the known procedure of formation of «greedy» algorithm package, which is to pass several elements
to organize the search for the whole set of goods placed. On its base a new problem-oriented approach to the
genetic algorithm was developed. New schemes of coding of solution and modifications of genetic mutation
operator were presented, which take into account additional genes and the bits in these genes to encode the
orientation and position of cargo in the container. New problem-oriented approach can effectively solve the
problem of two-dimensional packing, as evidenced by experimental studies. The results of investigations
show that the «greedy» algorithm has gain in time and thus can be used to obtain initial estimates. Further
experimental studies confirmed that the use of problem-oriented approach to the organization of the genetic
search in the packing problem provides the process of finding satisfying quality solutions in a reasonable
time.

Keywords: problem-oriented algorithm, greedy algorithm, genetic algorithm, packaging, placement,
different overall elements.
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HNCHOJIB30OBAHUE TEOPUU MAPKOBCKUX IMPOIECCOB IIPU OIIEHKE
HAJEXKHOCTHU CUCTEM HPOMBIIVIEHHOI'O 3JIEKTPOCHABXEHMUSA

JxymamyxamberoB Hacuxan 'mnemanoBy

ATbIpayckuii MHCTUTYT HE()TH U ra3a,

060002, KazaxcraH, r. ATbIpay, IpOCHEKT A3aTThIK, 1. 1, kabunet 321,
Kadeapa «IIMeKTPOIHEPTETHKAY,

TIOKTOP (pH3MKO-MaTeEMaTHYECKUX HAYK, Ipodeccop,

teaedon +7 (7122) 99-61-24,

e-mail : nasikhan_d@mail.ru;

SkoB Biaaaumup AJiekcaHapoBu4
AThIpaycKuif HHCTUTYT He()TH U ra3a,
Kadeapa «IIMEKTPOIHEPTETHKAY,
KaHIUJaT TEXHUIECKUX HayK, mpodeccop,
tenedon +7 (7122) 32-03-40,

e-mail: yashkov2409@mail.ru.

I'mabmanoB /Inac

Cankr-lleTepOyprckuii ToCcyIapCTBEHHBIA TOTUTEXHUYECKAN YHUBEPCHUTET,
195251, r. Cankr-IlerepOypr, yu. [Tonutexauueckas, a. 29,

kadenpa «DJIEKTPUICSCKHUE CTAHIIMU ¥ aBTOMATHU3AIIHS YHEPTCTUICCKIX CUCTEM,
MarucTpafr,

tenedon +7(812) 552-89-45,

e-mail : Gilman_dias@mail.ru

B crathe paccMOTpeHO HCHONB30BaHHE HAaWOOJee M3YUYEHHOTO Kiacca ClIy4alHBIX MPOLIECCOB —
MapKOBCKHX TIPOIIECCOB TMpH OLEHKE HAJSKHOCTH CHCTEM MPOMBIIUICHHOTO 3JIEKTPOCHAOXKEHMS.
[IpencraBneno onpesneneHne OCHOBHBIX MOKa3aTene HaJeKHOCTH AJIS BO3AYIIHBIX JIMHUM: cpenHee BpeMs
peOBIBaHMS MTPOLIECCa B COCTOSHUSX, HAPAOOTKa HA OTKa3, BPEMSI BOCCTAHOBIICHHS, KOJIMYECTBO MEPEXO0I0B
U BEPOATHOCTH COCTOSIHUI.

Kniouesvie cnoséa: MapKOBCKHH IpoliecC, BEPOATHOCTb, MHTEHCUBHOCTD Iepexoa, rpad mpocTpaH-
CTBa COCTOSIHUH, BBIXOAHBIEC IOKA3aTEIH.

THE APPLICATION OF THE THEORY OF MARKOFF PROCESSES
FOR THE RELIABILITY ASSESSMENT OF INDUSTRIAL POWER
SUPPLY SYSTEMS

Jumamukhambetov Nasikhan Gilmanovich
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Chair « Electroenergeticsy,

Doctor of Physics and Mathematics Sciences, Professor,
phone +7(7122) 99-61-24,

e-mail: nasikhan d@mail.ru

Yashkov Vladimir Alexandrovich

Atyrau Institute of Oil and Gas,

Chair « Electroenergetics», Candidate of Technical Sciences, Professor,
phone +7 (7122) 32-03-40,

e-mail: yashkov2409@mail.ru

Gilmanov Dias

St. Petersbura State Polyvtechnical University,

29, Politekhnicheskaya st., St. Petersburg, 195251, Russia,

Chair « Electric Power Plants and Automation of Power Systemss,
Undergraduate,

phone +7 (812) 552-89-45,

e-mail: Gilman dias@mail.ru

The use of the most studied class of random processes — the Markoff processes during reliability
assessment of the systems of industrial electrical supply is considered in the article. The definition of the
basic indicators of reliability for overhead lines is shown: the average time of stay in state probability, mean
time between failures, recovery time, quantity of transitions and state probability.

Keywords: Markoff process, probability, intensity of transition, state graph, output parameters.
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®OPMAJIM3ALIAA UCCJIEJIYEMbBIX TAPAMETPOB IPUHATHUSA PEIIEHUI
B TPAHCIIOPTHBIX 3AJAYAX

Kpapuenko IOpuii AnexceeBnu

OxHbI penepaapHBIN YHUBEPCUTET,

347928, r. Taranpor, Hekpacosckui, 1. 44,

kadeapa «CrcTeMbl aBTOMAaTU3UPOBAHHOTO IPOCKTUPOBAHMUS,
KaHIUAAT TEXHUIECKUX HayK, JTOICHT,

tenepon +7 8(8634) 37-16-51,

e-mail: krav-jura@yandex.ru

I'magxoB Jleonnn AHATOJIbEBHY

O>xHbI penepaapHBIN YHUBEPCUTET,

kadenpa «CrucTeMbl aBTOMaTH3NPOBAHHOTO TIPOSKTUPOBAHHS,
KaHAUJIAT TEXHUYECKUX HAYK, TOICHT,

tenepon +7 (8634) 37-16-25,

e-mail: leo_gladkov@mail.ru

B cratse paccMOTpeHBI BOIIPOCH pa3pabOTKU CUCTEM TOLACPKKH MPUHSATHS PEIICHUH B TPAHCIIOPT-
HBIX 3a7a4ax. OmucaHbl OAXO0/IBI K POTHO3UPOBAHHUIO COCTOSTHHS CIIOXHBIX JTUHAMUUECKUX cucteM. Kiac-
cHU(UIMPOBAHO TTOHATHE «HEONPE/ICIICHHOCThY, YICIEHO BHIMAHKE dTaaM ee npeonoieHus. VceaenoBans
MPOLECCHl MOJATOTOBKH PEMICHHH MO KOMIICHCAIIMH IPOTHBOPEYMBOCTH, HEMOIHOTHI M HEIOCTOBEPHOCTH
nHpopmanum, GOpMHUPOBaHUS OOOOIICHHBIX AHATUTHUYECKUX MaTEepHaIoB, HH()OPMAIMOHHOW MOJACPIKKU
aHaNM3a W OICHKU CUTyaluH, (OpMHPOBaHUS CTaTUCTHUYECKOH 0a3pl 3HaHWil. [IpoBenena Qopmanmsanus
HCCIIeyEeMBIX ITapaMeTPOB MO MPOTHO3UPYEMBIM CUTYAIHSIM.

Kniouesvie cnosa: TpaHCHIOPTHAs 3ajaya, IPUHATHE PELICHUH, METObI IPOTHO3UPOBAHUS, MaTeMa-
THYECKHE MOJICIIH, TIPE0I0ICHIE HEOTIPEAEIeHHOCTH, aHAIN3 TTApaMETPOB 3aJauH.

FORMALISATION OF RESEARCH PARAMETRES OF DECISION-MAKING
IN VEHICLE ROUTING PROBLEMS

Kravchenko Yuriy Alexeevich

Southern Federal University,

44, Nekrasovskiy, Taganrog, 347928, Russia,

Chair «Computer Aided Designy,

Candidate of Technical Sciences, Assistant Professor,
phone +7 (8634) 37-16-51,

e-mail: krav-jura@yandex.ru

Gladkov Leonid Anatolievich

Southern Federal University,

Chair «Computer Aided Designy,

Candidate of Technical Sciences, Assistant Professor,
phone +7 (8634) 37-16-25,

e-mail: leo_gladkov@mail.ru

The problems of developing the systems of support of decision-making in vehicle routing problems
are considered in the article. The approaches to forecasting the state of complex dynamic systems are de-
scribed. The concept «uncertainty» is classified; the attention is paid to the stages of its overcoming. The
processes of preparation of solutions of discrepancy compensation, incompleteness and uncertainty of infor-
mation, formation of generalized analytical materials, and informational support of the analysis and the esti-
mation of a situation, the formation of statistical knowledge base are investigated. The formalization of re-
search parameters for predicted situations is made.

Keywords: vehicle routing problem, decision-making, forecasting methods, mathematical models, un-
certainty overcoming, analysis of problem parameters.
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PACIIO3HABAHHUE CBOMCTB MHOI'O3HAYHBIX JOTMYECKHX ®YHKIUN
IO UX CIIEKTPAM B KOHBIOHKTHUBHOM BA3UCE

Camcono Bopuc bopucopuu
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KaHIUAAT TEXHUYECKUX HAYK, NOLCHT,
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PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),

kadenpa «BeruncnurenpHas TEXHUKA 1 aBTOMATU3UPOBAaHHbIE CUCTEMBI YIIPABICHUS,
KaHAMJAT TEXHHYECKUX HayK, podeccop,

tenedon +7 (863) 272-64-83.

[IpennoxeHsl CIEKTpaTbHBIE aITOPUTMBI aHAJTN3a CBOMCTB MHOT'O3HAYHBIX JIOTHYECKUX (YHKIHN B
KOHBIOHKTUBHOM 0a3uce, 001a1a0I1e BRICOKOH BBIYUCIUTEILHOM 3()(hEKTUBHOCTHIO.

Kniouesvie cnosa: MHOTO3HauHBIE JIOTMYecKHEe (YHKLUH, CIEKTP, JUCKPETHOE MpeoOpa3oBaHUE
®dypse, OpicTpoe Tpeobpazoanne Dypre, Oaznc Bunenkuna — KpecTenceHa, KOHBIOHKTHBHBIN 0a3wnc, MO-
nuHOM Puna — Mannepa, IMHEHOCTh, KBaApaTUYHOCTb.

RECOGNITION OF THE PROPERTIES OF MULTI-VALUED LOGICAL
FUNCTIONS BY THEIR SPECTRA IN CONJUCTIVE BASIS

Samsonov Boris Borisovich
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Candidate of Technical Sciences, Assistant Professor,
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Filonenkov Alexander Ivanovich

Rostov State Transport University (RSTU),

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

phone (863) 272-64-83.

Spectral analysis algorithms for recognition of multi-valued logical functions in conjunctive basis are
proposed. These algorithms have high computing efficiency.

Keywords: multi-valued logical function, spectra, discrete Fourier transform, fast Fourier transform,
Reed — Muller polynomials, linearity, quadratic form.
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B YCJIOBUAX PE®@OPMHUPOBAHUA OTPACIIN

JleonoBa Oubra I'enHanbeBHA
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PaccMoTpena melicTByromas METOMKA [IEHOOOpa30BaHUs Ha MPHUTOPOIHBIA MMACCAKUPCKUH JKeTe3-
HOZIOPOXXHBIN TpaHcmopT. [Ipennaraercs: mepeopreHTaysi K ppIHOYHBIM METOJaM LIEHOOOpa30BaHUs, KOTO-
pBI€ YYUTHIBAIX ObI CIIPOC Ha MPUTOPOJIHBIC MACCAKUPCKUES MMEPEBO3KHU KEJIE3HOTOPOKHBIM TPAHCIIOPTOM H
KOHKYPEHITUIO CO CTOPOHBI JPYTUX BHIIOB TPAHCIIOPTa, pa0OTAIOIIMX HA CMEKHBIX HAIPABICHHSIX.

Kniouesvie cnosa: metonsl IeHOOOPa30BaHUsI, TPUTOPOJHBIE MACCAKUPCKUE KOMIIAHUHU, TIPUTOPO/I-
HOMH JKEIIe3HOJOPOKHBIN TPAHCIIOPT, TAPUQHI.

REASONS FOR TRANSITION TO MARKET PRICING METHODS
FOR COMPANIES OF SUBURBAN RAILWAY PASSENGER TRANSPORTATION
IN THE CONDITIONS OF INDUSTRY REFORMING

Leonova Olga Gennadyevna

Admiral Makarov State University of Maritime and Inland Shipping (SPGUMRF),
5/7, Dvinskaya st., St.-Petersburg, 198035, Russia,

Chair «Crisis Management by the Entity and Personnel»,

Assistant,

phone +7 (812) 748-96-31, 8-904-552-26-39,

e-mail: olga-global@yandex.ru

The operating method of pricing is considered on a suburban passenger railway transport. Reorienta-
tion to market methods of pricing which would consider demand for suburban passenger traffic by railway
transportation and a competition from other types of transport working at the adjacent directions is offered.

Keywords: pricing methods, suburban passenger companies, suburban rail transport, rates.
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HUMUTAITMOHHOE MOJEJUPOBAHUE NACCAXKHUPOIIOTOKOB B CUCTEME
«KEJE3HAS JOPOT'A —-TOPOACKOU OBLHIECTBEHHBIN TPAHCIIOPT»

IMaparok EBrennii I'eHHaabeBuY

PocToBckwmit rocynapcTBeHHBIH yHHBEpcHUTET IyTelt coobmerns (PTYIIC),

344038, r. PoctoB-Ha-Jlony, 1. PoctoBckoro CtpenkoBoro ITonka Hapoanoro Omnomuenus, A. 2,
kadenpa «YpaBiieHHe dKCILTyaTallMOHHON paboTom»,

aCIUPAaHT,

tenedon +7 (863) 272-64-44,

e-mail: uer@mail.ru

PaccmarpuBaeTcsi BO3SMOKHOCTB MCIIONIB30BAHHS HMHTAIIMOHHOTO MOJICTUPOBAHHMS TACCAKUPOIIOTO-
KOB B cucteMe «Kene3Has opora — ropoJIckoi o0OIIecTBeHHBIN TpaHcnopT». Ha 6a3ze nHpopmanum o npu-
6BIB3IOHII/IX MacCaXXUpOIOTOKaxX MOJACIIUPYCTCA ONTUMAaNBLHBIA BapuaHT BSaHMOHeﬁCTBI/IH BCE€X YYaCTHHUKOB
MIEPEBO30K B TOPOICKOM Y3JI€.

HpeanomeHHme B CTAaTb€ TEXHOJIOTHYCCKHUE AJITOPUTMBI MOJCIMPOBAHUA IMACCAXKUPOIIOTOKA B CH-
creme «KenesHas nopora — ropoJcKoil 0OIIEeCTBEHHBIH TPAHCHOPT) MO3BOJISIOT BECTH KOHTPOJb KOJIH4Ye-
CTBa M MHTEPBAJIOB JIBIKCHUS! TPAHCIIOPTHBIX CPEJCTB Ha KOHKPETHOM HAIpaBJICHUH HA OCHOBE MPOTHO3-
HBIX JIJAHHBIX O IPUOBIBAIONINX MACCAKUPOTIOTOKaX Ha 0a3€ UMHUTAIIIOHHOTO MOJICIIMPOBAHHSI.

Kniouesvie cnosa.: maccaKuponoToK, CUCTEMa, UMUTAIIMOHHAs MOZIE/b, UHTEPBAJIbI ABHKECHUSL.

SIMULATION MODELING OF PASSENGER TRAFFIC IN THE SYSTEM
«RAILROAD - URBAN PUBLIC TRANSPORT»

Parlyuk Evgeniy Gennadievich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., 344038, Russia,
Chair «Management of Maintenance Works»,

Postgraduate Student,

phone +7 (863) 272-64-44,

e-mail: uer@mail.ru

The possibility of using simulation modeling of passenger traffic in the system «Railway — urban
public transport» is investigated in the article .The best option of interaction of all participants in urban traf-
fic centre is modeled on the basis of information about the arriving passenger traffic.

The proposed technological algorithms of modeling of passenger traffic in the system «Railway —
urban public transport» allow for controlling the quantity and intervals of vehicles in a particular direction on
the basis of prognosing the arriving passenger traffic with the use of simulation modeling.

Keywords: passenger traffic, system, simulation model, traffic intervals.
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COBEPHIEHCTBOBAHHUE CUCTEMbI JUCIHETYHEPCKOI'O YIIPABJIEHUS
I'PY30OIIOTOKAMMU B AJIPEC KPYIIHBIX INIOTPEBUTEJIEX
CEBEPO-KABKA3CKOMHM KEJIE3HOU JOPOI'H

YeooTtapes Baagumup BsaveciaBosny

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTei coodmenus (PIYIIC),

344038, r. PoctoB-Ha-J{ony, 1. Poctosckoro Ctpenkosoro [Nonka Hapomrnoro Onomdenus, 1. 2,
kadenpa «YpaBiieHUE 3KCILTyaTallMOHHON paboTon,

aCIUPAaHT,

tenedon +7 (863) 272-64-44.

YedoTapeBa EBrenusi AHgpeeBHa

PocToBckwmit rocynapcTBeHHBIH yHEBEpCUTET IyTelt coobmenns (PIYIIC),
kadenpa «YpaBiieHUE 3KCILTyaTallMOHHON paboTon,

KaHIUJIAT TEXHHYECKUX HayK, TOLICHT,

tenedon +7 (863) 272-64-44.

B crathe mpoBoauTCs aHaIM3 MpoOJIEeM OpraHM3alUKi U YNPaBICHHS TPY30MOTOKAMH Ha TPY30HA-
MPsDKEHHBIX HampaBiieHUsX Ha npumepe Ceepo-KaBkasckoit xene3Hoil goporu. [laHel pekoMeHIauu 1o
Pa3BUTHIO MIPOTPECCUBHBIX TEXHOJOTHH yNPaBICHHS I'PY30I0TOKAMHU B aipec KPYIHBIX MOTpeduTenei (mop-
TOB U NIPEANIPUATHIA PETHOHOB).

Knrouegvie cnosa: Tpy30lOTOKH, KEIE3HOLOPOKHBIE MEPEBO3KH, MOPCKHE MOPTHI, JIOTHCTUYECKHE
TEXHOJIOTHH, HH)OPMAIIMOHHBIE CHCTEMBI.

IMPROVING OF THE SYSTEM OF DISPATCHING MANAGEMENT OF CARGO
TRAFFIC TO MAJOR CONSUMERS ON NORTH-CAUCASIAN RAILWAY

Chebotarev Vladimir Vyacheslavovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Management of Maintenance Works»,

Postgraduate Student,

phone +7 (863) 272-64-44.

Chebotareva Eugenia Andreyevna

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia
Chair «Operation of Maintenance Works»

Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-64-44.

The article analyses the problems of organization and management of freight traffic on freight-
intensive areas on the example of the North-Caucasian railway. Recommendations on the development of
advanced technologies of management of cargo flows to large consumers (ports and enterprises in the re-
gions) are given.

Keywords: cargo, railroad transport, sea ports, logistics, information systems.
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BbeankoBa Mapuna BuktopoBHa

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTel coobmenns (PIYIIC),
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acCIMPaHTKa,

tenedon 8-928-606-29-96,

e-mail: giggly@yandex.ru
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B cratbe paccmartpuBaeTcs mpoOieMa COBMECTUMOCTH MpeAnpuatuii coumansHoi chepsr CKIK]]
— ¢ummana OAO «PX/». YupapieHHe COBMECTHUMOCTBIO BIMsEeT Ha 3(PPEKTHBHOCTh X padOThI. JlaHbI
orpeneNieHns 00beKTa U CyObEeKTa yrpaBieHHs, BhIACICHBI IOJI0KEHUSI MECCUU M KOHICTIUY BeICHHUS O3~
Heca. B xadecTBe 37IeMEHTOB ympaBlieHHs B CTaThe MPUBOIUTCS MH(POpMAaLUs 00 aBTOMATH3UPOBAHHBIX CH-
cTeMax, mpuMeHseMbIXx Ha npennpusatusx OAO «PXX]I», mepedncisatoTcs OCHOBHBIE TpeOOBaHUSA K HUM, a
TaKXKe PaccMaTpPUBAETCs LEeCO00Pa3HOCTh UX BHEAPEHHUS.

Knroueguvle cnosa: cOBMECTHMOCTbD, YIIPaBlIeHHE COBMECTUMOCTBIO, aBTOMAaTU3HPOBAHHBIE CHCTEMBI
ynpasieHus, coruaibaas cepa CKIKI.

MANAGEMENT OF ECONOMIC COMPATIBILITY OF THE ENTERPRISES
OF THE SOCIAL SPHERE OF SKZHD - RUSSIAN RAILWAY BRANCH OF JSC

Belikova Marina Viktorovna

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovodo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Economy and Managementy,

Postgraduate Student,

phone 8-928-606-29-96,

e-mail: giggly@yandex.ru

The problem of compatibility of the enterprises of the social sphere of SKZhD, RZhD branch of JSC
are considered in the article. Compatibility management influences the efficiency of their work. Definitions
of obiect and subiect of management are aiven; the requlations of mission and the business concept are sin-
aled out. The information about the automated systems applied at the enterprises of JSC RZhD is provided,
the main requirements to them are listed. The expediency of their introduction is also considered.

Keywords: compatibility, compatibility management, automated control systems, social sphere of
SKZhD.
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JIOKTOP TEXHUYECKUX HayK, mpodeccop, 3aBenyromimii kadeapoii,

tenedon +7 (383) 328-05-00,

e-mail: vorobjev@stu.ru

Bepeckyn Baagumup JImutpueBud
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tenedon +7 (863) 245-06-13,
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Pennna Upuna bopucosHa
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kadeapa «TexHomorus, opraHu3anusi ¥ SKOHOMUKA CTPOUTEIBCTBAY,
acIHUpaHTKa,

tenedon +7 (383) 328-05-94,

e-mail: sgd@stu.ru

[Ipennoxen nmoaxoa K GOpMUPOBAHHIO IJIaHA PabOT MO PEMOHTY U COICPKAHMIO YKEJIE3HBIX JOPOT
Ha OCHOBE PECypPCHO-TEXHOJOTUYECKHX MOJIENICH, MPEeACTaBICHHBIX KOMILIEKCOM MHOTO()aKTOPHBIX MOje-
JIel Ha OCHOBE CTaTUCTHYECKUX JTAaHHBIX 3armaiHo-CHOMPCKOH jKelne3HON JOPOTH.

Krrouesvle crnosa: nnan, peCypcHO-TEXHOJIOTHUIECKAsI MOJIEINb, 3aTPAThI, OAJLTLHAS OIICHKA.
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RESOURCE TECHNOLOGICAL MODEL IN THE FORMATION OF THE PLAN
OF WORKS FOR REPAIR AND MAINTENANCE OF RAILWAYS

Vorobjev Valeriy Stepanovich

Siberian State Transport University (STU),

191, D. Kovalchuk st., Novosibirsk, 630049, Russia,

Chair «Technology, Organization and Economy of Constructiony,
Doctor of Technical Science, Professor, Head of the Chair,
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e-mail: vorobjev@stu.ru

Vereskun Vladimir Dmitrievich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Rector of University,

Chair «Theoretical Mechanicsy,

Doctor of Technical Sience, Professor,

phone +7 (863) 245-06-13,

e-mail: vwvd@rgups.ru

Repina Irina Borisovna

Siberian State Transport University (STU),

191, D. Kovalchuk st., Novosibirsk, 630049, Russia,

Chair «Technology, Organization and Economy of Constructiony,
Postgraduate Student,

phone +7 (383) 328-05-94,

e-mail: sgd@stu.ru

The approach to forming the plan of repair and maintenance works on railway on the basis of the re-
source-technological models is presented via the complex of multivariable models on the basis of multiple-
factor models based on the statistical data of the Western-Siberian railway.

Keywords: plan, resource and technological model, costs, score.

YK 621.43.01 + 06
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Komuccapos Koncrantun bopucosua

Huctutyt Bognoro tpancnopra umenu I'.5. Cenosa — ¢pmman @I'BOY BIIO «I'ocynapcTBeHHBINH
MOPCKOH yHUBEpCHUTET HMeHU agMupana O.D. Ymakosay,

344006. r. PoctoB-Ha-/lony, yn. Cenosa, a. 8/2,

kadeapa «OKCITyaTanys BOJHOTO TPAHCIOPTa»,

JOKTOp TEXHUYECKUX HayK, mpodeccop, 3aBenyromuil kadeapoH,

HaY4YHO-MCCIIEIOBATEIbCKUHN OTEIN, 3aBELyIOLINH OTIEIIOM,

tenedon +7 (863) 263-35-15,

e-mail: Kobork@yandex.ru.

®DuHoYeHKO BUKTOpP AHaTO/ILeBHY

PocroBckmii rocypapcTBeHHbIH yHUBepeuTeT myTer coobienus (PI'YIIC),

344038, r. PoctoB-Ha-/ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kaeapa «be3onacHOCTb KU3HEACATEILHOCTH,

JOKTOp TEXHUYECKUX HayK, mpodeccop,

JIeKaH SHEPreTHYecKoro (akynprera,

tenedon +7 (863) 230-53-20, 27-26-375,

e-mail: fin@rgups.ru

B crarbe npoBeneH aHaim3 pacuera pabodero mpoiecca AU3eNs B PEKUME Ta30JU3es U OCYIIECTB-
JIeHa KOPPEKTHUPOBKA OCHOBHBIX TOJIOKEHUH €ro pacuera MpH pa3iInyHbIX PeKUMaX SKCILUTyaTalUuu.
Knouegvle crosa: Tazonamnsens, paboduii mporecc.
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ON THE CALCULATION OF THE OPERATION OF GAS DIESEL

Comissarov Konstantin Borisovich

Institute of Water Transport named G.Y. Sedov — branch VPO «State Maritime University
named after Admiral F.F. Ushakov»,
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Chair «Operation of Water Transport»,

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

Scientific Research Department, Head of the Department,

phone +7 (863) 263-35-15,

e-mail: Kobork@yandex.ru

Finochenko Victor Anatolyevich

Rostov State Transport University (RSTU),

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

Doctor of Technical Sciences, Professor,

Dean of the Energy Department,

phone +7 (863) 230-53-20, 27-26-375,
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The article analyzes the calculation of the operation of diesel in gas-diesel mode and the adjustment
of basic provisions of its calculation is carried out at various modes of operation.
Keywords: gas diesel, working procedure.
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CUCTEMATU3ALUSA ITPOLUECCA TOKOIPOXOXJIAEHHUS B SJIEKTPUYECKOM
CKOJIB3AIMEM KOHTAKTE TATI'OBOT'O 2JIEKTPOABUI'ATEJIA

Koporkos Bsiueciiap Muxaiijiopuu

PocToBckwmit rocynapcTBeHHbIH yHUBEpcHUTET IyTelt coobmenus (PIYIIC),

344038, PoctoB-Ha-lony, mi. PoctoBckoro Ctpenkoporo Ilonka Hapognoro Onomuenus, 1. 2,
kadenpa «JIoKOMOTHBBI ¥ TOKOMOTHBHOE XO3SHCTBOY,

KaHIUAAT TEXHUIECKUX HayK, TOICHT,

tenedon +7 (863) 272-64-66, 272-63-66,

e-mail: llh@rgups.ru.

PaccMoTpeHsl BONpochl cHCTEMAaTH3allMM MPOLECCa MPOXO0XKICHUS AJIEKTPUUECKOTO TOKa MEXIY
AJNIEKTPUYECKOH IIETKOH U paboueii MOBEPXHOCTHIO Ko/UIeKTopa. Onpe/ielieHa KpUTHYECKas INIOTHOCTh TOKa,
KOTOpPOH COOTBETCTBYET MUHUMAJIbHBIA M3HOC COMPSIKEHHBIX MOBEPXHOCTEN KOHTakTa. IloBblaeTcs 3mek-
TPOIPOBOAHOCTh KOHTAaKTa, 32 CUET 3HAUUTEIIBHOTO CHHXKEHUS IUIOTHOCTH 3JIEKTPUUYECKOTO TOKAa B 30HE
KOHTAKTa TSITOBOT'O 3JIEKTPOIBUTATEIS.

Knrouesvle cnosa: TATOBBIA IIEKTPOABUTATENH, SICKTPUUCSCKUI TOK, DJIEKTPUUYECKAs IMIETKA, IUIOT-
HOCTh TOKa, MUHHUMAJILHBIM U3HOC.

SYSTEMATIZATION OF THE PROCESS OF CURRENT FLOW IN ELECTRIC
SLIDING CONTACT OF TRACTION ELECTRIC MOTOR

Korotkov Vyacheslav Mikhailovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Locomotives and Locomotive Facilities»,

Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-64-66, 272-63-66,

e-mail: Ilh@rgups.ru

The systematization of the process of electric current flow between the brush and the collector work-
ing surface is considered. The critical current density, which corresponds to the minimal wear of the contact
surfaces is determined. The electrical conductivity of electric contact increases due to the significant de-
crease in the density of electric current in the contact zone of the traction electric motor.

Keywords: electric motor, electric current, brush, current density, minimal wear.
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CIIOCOB YIIPABJIEHUA TATI'OBBIM ACHUHXPOHHBIM JBUI'ATEJIEM
JJIs1 OBECIIEYEHUSA PAIIMOHAJIBHOI'O TAT'OBOI'O YCHWJIMA
P IBUKEHUU MOTOPBAI'OHHOI'O ITOE3JA

Kynarun JImutpuii AjiekcaHaApoBHY

3amopoXKCKUil HAIMOHATHFHBIN TEXHUYECKUN YHUBEPCHTET,
69063, YkpauHa, r. 3amopoxse, yi. XKykosckoro, 1. 64,
Kadeapa «NeKTPOCHA0KEHUE TIPOMBIIIIICHHBIX TIPEIITPUITHI,
KaHIIUAAT TEXHUIECKUX HayK, JOICHT,

JOKTOPAHT,

tenedpon +38-061-769-82-81, +38-066-236-52-71 (M006.)
e-mail: nemix123@rambler.ru

B craThe paccMOTpeH BOMpOC yHpaBieHHs pa3rOHHOW JMHAMHUKONW MOTOpPBAaroHHOTO mnoes3aa. B pe-
3yJIbTaTe€ NPUMEHEHHUSI METOA0B BapHallMOHHOIO MCUUCICHMS OINpenesieH oOIMi 3aKOH yIpaBieHus, odec-
MEYNBAIOIINN CO3AaHUE PAMOHAILHOTO TATOBOTO YCHIIUS, KOTOpOe 00eCIeYrBaeT: UCIOIb30BAHIE MaKCH-
MaJIbHOW BO3MOXKHOM CHIIBI TATH, PEAIM3ALUI0 BBICOKUX 3HAYeHUH KO3((UIMEHTa CLEMJICHNs U paluoHa-
JIbHOE HCIIOJIb30BAaHUE 3aIaCOB KUHETHYCCKOM OHEPrun Ajsd nNpeoaO0JICHUA MOABEMOB, HpaBHHBHLIﬁ BI)I60p
CKOpPOCTHU ABUIKCHUS, PETYJINPOBAHUEC CUJIbI TATH C IPUMECHCHUCM ocja0aeHus BO36y)KI[eHI/I$1 TATOBbBIX JABU-
rareneil. Ha ocHOBaHMM TaHHOTO 3aKOHA TIPOBEJCH pacueT HeOOXOAMMOHN TATOBOW pabOTHI U TATOBOTO yCH-
JIMsl MOTOPBAaroHHOIO MOE€3/1a.

Knioueswvie cnosa: TArOBbI aCHHXPOHHBIN IBUTATEIb, YCHIINE TATH, MOTOPBArOHHBIN MOE€31, MOIYJIb
BEKTOpa MOTOKOCHUEIJICHNUS], 3aKOH YIpaBJIeHUs, padoTa, TapaMeTphl JBIKEHHS.

METHOD OF CONTROL OF ASYNCHRONOUS TRACTION MOTOR
FOR RATIONAL TRACTION OF MOTOR CAR TRAIN

Kulaain Dmitry Alexandrovich

Zaporizhzhya National Technical University,

64, Zhukovsky st., Zaporozhve, 69063, Ukraine,

Chair «Power Supply of Industrial Enterprises»,
Candidate of Technical Sciences, Assistant Professor,
Doctoral Student,

phone +38-061-769-82-81, +38-066-236-52-71 (mob.),
e-mail: nemix123@rambler.ru

The article discusses the control of acceleration dynamics of motor car train. As a result of applica-
tion of the methods of the variational calculus the general law of control was defined giving rational traction
which provides: the maximum possible traction control, implementation of high values of creep coefficient
and the rational use of reserves of kinetic energy to overcome grades, the correct choice of speed, requlation
of traction force using the lowering of traction motor drive. On the basis of this law the calculation of the
necessary traction work and traction force of motor car train was made.

Keywords: asynchronous traction motor, traction force, motor car train, the modulus of the vector of
magnetic field interaction, control law, work, parameters of motion.
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SKCHHEPUMEHTAJIBHASI OLHEHKA 3®®EKTUBHOCTHU
TOKOKHHETHYECKOI'O METOJA JUATHOCTUPOBAHUA
TEXHUYECKOI'O COCTOSHUSA IJEKTPOYCTAHOBOK
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IIpocsinankoB bopuc Hukosaesnu

PocroBckuii rocynapcTBeHHBIN yHUBEpCHTET IyTen coobmienus (PTYIIC),

344038, r. Pocto-Ha-Jlony, mi. PoctoBckoro CtpenkoBoro ITonka Hapoanoro Ononuenus, A. 2,
kadenpa «ABTOMATHKA M TEICMEXaHHUKa Ha )KEJIC3HOIOPOKHOM TPAHCIIOPTE,

KaHIUAAT TEXHUIECKUX HayK, JTOICHT,

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

PaccMoTpeHsl BONpoChl peanu3aniui 0eCKOHTAKTHOTO KOHTPOJIS U JUArHOCTUKH TEXHHYECKOTO CO-
CTOSTHUSL DIICKTPOYCTAHOBOK. PellieHre 3THUX BOMPOCOB HEOOXOIMMO JUIS OPTaHHM3alUd TEXHUYECKOro 00-
CIIy>KMBaHUS 3JIEKTPOOOOPYIOBaHHS 10 (PaKTUIECKOMY TEXHUYECKOMY COCTOSIHHIO, YTO OCOOCHHO aKTyallb-
HO ISl yCTPOMCTB CO 3HAYUTENHHOU BRIPAOOTKOM pecypca padoThI.

[IpoBenéHHbBIE SKCTIEPUMEHTATBHBIC UCCIICIOBAHUS UCTIONB30BaHHS MPEIOKEHHBIX TTOAX0JI0B TPH-
MEHUTEILHO K MPOIECCY KOHTPOJIS U TUATHOCTHKH TEXHUYECKOTO COCTOSIHUS TUIIOBOTO AJICKTPOOOOPYI0Ba-
HUs (OmHO(A3HBIA ACHHXPOHHBIN JIBUTATENb C KOHACHCATOPHBIM ITyCKOM) ITOKa3all WX BBICOKYIO d(dek-
TUBHOCTh U OIPEIEIMIN MECTO HUCIOIh30BaHMs B CUCTEMAaX KOMIUICKCHOW JIMArHOCTHKHU 3JICKTPOIHEPIeTH-
YeCKOTro 000pyIOBaHUS CIOKHBIX TEXHUIECKUX CUCTEM.

Knouesvle crosa: GpakTHUecKoe TEXHHUECKOE COCTOSHHE, BHEIIIHUE MAarHUTHBIC TOJIS, TOKOKUHETH-
YEeCKHI METOJl, SKCTICPUMEHTAITLHBIE HCCIICIOBAHMUS, SIEKTPOHHOE IOKYMCHTHPOBAHUE.

EXPERIMENTAL EVALUATION OF CURRENT KINETIC METHOD
FOR THE DIAGNOSIS OF TECHNICAL STATE
OF ELECTRICAL INSTALLATIONS

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 Transport»,

Candidate of Technical Sciences, Assistant Professor,

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

The problems of the implementation of the non-contact monitoring and diagnostics of technical con-
dition of electrical installations are discussed in the article. The solution of these problems is necessary for
the organization of maintenance of electrical equipment according to actual technical condition, which is par-
ticularly important for devices with large service period.

The experimental studies of the proposed approach to the process of monitoring and diagnostics of
technical condition of the electrical model (single-phase induction motor with capacitor start) showed their
high efficiency and identified the place of use in complex diagnostics of electric power equipment of com-
plex technical systems.

Keywords: actual technical condition, external magnetic fields, current kinetic method, experimental
studies, electronic documentation.
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PaccMOTpeH MeToJ MOIEIMPOBAHUS PaOOTHI TEIIOIHEPTETHIECKOM cTaHIuK. [IpUBOIUTCS YHUBED-
calbHBIN rpaduK mepeMeHHON Harpy3ku. OmnpeneneHsl pacxo/Ibl pabOTHl MAIIIMH B CHCTEME.

Kniouesvie cnosa. mopenupoBanue, K03()(OUIMEHT IOIE3HOIO AEHCTBYS, ONTHMAIBHBIA BBIOOp, pa-
00Ta CTaHLIUU.

RATIONAL PACKAGING OF HEAT-AND-POWER SYSTEMS

Zhigulin Igor Nikolaevich

Rostov Stat Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Thermoenergetics in Railway Transport»,

Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-64-15,

e-mail: inzhigulin@mail.ru

The method of modelling of a heat power station work is considered. The universal diagram of vari-
able loading is given. Expenses of machine operation in the system are defined.
Keywords: modeling, efficiency, optimum choice, the work of a station.
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OBTEKAHUE BBITSIHYTOI C®EPOUIAJIBHONW YACTHUILBI,
MOKPBITOM BSI3KOW IMJEHKOM, CTAIMOHAPHBIM MTOTOKOM
BSI3KON HEC)KMMAEMOM KUJKOCTH

Kapcan Anxena /Kozedona

PocToBckwmit rocynapcTBeHHBIH yHHBEpcUTET IyTelt coobmerns (PTYIIC),

344038, r. Pocto-Ha-Jlony, mi. PoctoBckoro CtpenkoBoro ITonka Hapoanoro Omnomuenus, a. 2,
kadenpa «MHDOpMaTHKaY,

ACCHCTEHT,

tenedon +7 (863) 272-65-43, 8-903-432-61-99,

e-mail: Agkl6@yandex.ru

[lonmy4yeHo aHAMUTHYECKOE pEIIeHHe 33a7adll 00 OCECHMMETPUYHOM OOTEKaHWHU BBITSHYTOW Ccepou-
JIaJIbHOM YaCTHIIbI, TIOKPHITOW BA3KOM IUIEHKOW, CTallMOHAPHBIM MOTOKOM BSA3KOM HEC)KUMAEMOW >KUIKOCTH.
Ucnonb3zyercs npubnmxenne Crokca. Ha rpanuiie pa3sjena Bsi3kas IieHKa — HAOETaroIuid TOTOK YIUTHIBACT-
Csl CHJIa TIOBEPXHOCTHOTO HarshkeHus. [lomydena opmyna mist onpeneneHus THAPOANHAMUYIECKOTO BO3ICH-
CTBHS Ha BBITSAHYTHINH CHEPOUI] CO CTOPOHBI HAOETAIOIIIErO TOTOKA.

Knrouegvle cnosa: BA3Kas )KUIKOCTh, TUAPOINHAMIYECKOE BO3/ICHCTBUE, BBITSIHYTHIN CPEpOuI, MpH-
ommxkenue CTokca.

FLOW OF STATIONARY STREAM OF VISCOUS INCOMPRESSIBLE LIQUID
AROUND THE EXTENDED SPHEROIDAL PARTICLE COVERED
WITH VISCOUS FILM

Karsyan Angela Zhozefovna

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair « Computer Sciencey,

Assistant,

phone +7 (863) 272-65-43, 8-903-432-61-99,

e-mail: Agkl6@yandex.ru

The analytical solution of a problem on axisymmetric flow around the extended spheroidal particle
covered with a viscous film by a stationary stream of viscous incompressible liquid is obtained. Stokes's ap-
proach is used. The force of a surface tension on the interface ‘viscous film - incident flow’ is taken into con-
sideration. The formula for the definition of hydrodynamic pressure on the extended spheroid by the incident
flow is obtained.

Keywords: viscous liquid, hydrodynamic pressure, extended spheroid, Stokes's approach.
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CTPATUO®UIIMPOBAHHOE TEYEHUE TPEXCJOMHOM CMA3KH

B 3A30PE YIPYI'OJE®OPMHUPYEMOI'O PAJUAJBHOI'O MOJUIAITHUKA,
OBJAJIAIOIIETO MOBBIIIEHHON HECYIIEW CIIOCOBHOCTBIO

U JEMII®UPYIOIMMHA CBOMCTBAMM

Murpodanos Cepreii Bamagumuposud

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIVYIIC),

344038, r. PoctoB H//[], 1. PoctoBckoro CtpenkoBoro ITonka Hapogaoro Omomgenus, 1. 2,
katdeapa «HaueprarenbHas reoMeTpust U rpaduKay,

aCIUPaHT,

tenedon +7 (863) 272-62-11.

Konoryn bopuc EBrenbesuu

HO>xHoe ynpaBneHne rocyjapCTBEHHOTO Kee3HOI0P0KHOT0 Ha30pa,

344082, r. PoctoB H//1, mep. JlonmomaHOBCKHi, 1. 12a,

3aMeCTUTEIb HaualbHHUKA YIIPABICHHS — 3aMECTHUTEIb TJIABHOTO TOCYAapCTBCHHOTO
uHcnekTopa ['ocxennopHaazopa,

KaHIUJaT TEXHUIECKUX HaYK,

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

e-mail: vm_2@kaf.rgups.ru

B pabote Ha ocHOBe ypaBHeHuit HaBbe — CTOKCa, ypaBHeHHS HEpa3pBIBHOCTH, ypaBHeHHs Jlapcu u
ypaBHeHus Jlame JJis ciydasi «TOHKOTO CJIOsh pellieHa 3a/1a4a O CTpaTH(GUIIMPOBAaHHOM TPEXCIOWHOM Teue-
HUM CMa3K{ B 3a30pe ynpyroaeGopMHUpOBAaHHOTO MOIIIMIIHUKA C aJalTHPOBAHHBIM NPO(UIEM ONOPHOMI
MIOBEPXHOCTH IIPU HAJIMYMU IIOPUCTOrO CJI0sI HAa IIOBEPXHOCTH MIMMA. B pe3yibTaTe HalIEHO I0JIE CKOPOCTEN
W JaBICHUI W MOIY4YEHB! aHAJTUTHUYECKUE BBIPAXKECHMS JUII KOMIIOHEHT-BEKTOpa MOAJNEPKUBAIONIEH CHIIBL.
YuclneHHbIM aHaIM30M IMOJIYUYCHHBIX Bblpa)KeHI/II\/'I, JaHa OLCHKa BJIMWAHHA Ha HECYUIYIO CIIOCOOHOCTE noa-
LIMITHUKA 3HAYEHUH MapaMeTpoB, XapaKTEepU3YIOLUX: adalTUPOBAHHBINA MPOQHIL OMOPHONW MOBEPXHOCTH;
OTHOULICHUE BA3KOCTEH CMa304YHBIX CJIOEB; Ae(opMaiuio OMOPHOH MOBEPXHOCTH MOIIIUIHUKA, a TaKKe
nemmnupyomee CBOWCTBO moammunHuka. [lodydyeHHsle B paboTe pe3ynbTaThl SBISIOTCS MPEIIOCBUIKON
Pa3paboTKH KOHCTPYKIUH YIPYroJieOpMHUPYEMOTO MOIIUITHIKA, pab0TaoIero Ha TPEXCIOMHOM CMa304-
HOM Matepuaie ¥ 00JaJarolero NoBbIIEHHON HeCyIIel CIoCOOHOCThIO U AeMITUPYIOLUMMHA CBOHCTBAMHU.

Kurouesvie cnosa: ynpyronedopMHUpOBaHHBIA pagUalbHBIA TOAIIUITHUK, TPEXCIOWHAs CMa3Ka,
JneMiupyrolue CBOWCTBA, aAalTHPOBAHHBIA MPOQHIL OMOPHOW MOBEPXHOCTH, HECYIIas CIIOCOOHOCTh
MTOILIUITHAKA.

STRATIFIED FLOW OF THREE-LAYER LUBRICANTS IN THE GAP
OF ELASTICALLY DEFORMED RADIAL BEARING WITH INCREASED
LOAD BEARING CAPACITY AND DAMPING CHARACTERISTICS

Mitrofanov Sergey Vladimirovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Descriptive Geomentry and Drawingy,

Postgraduate Student,

phone +7 (863) 272-62-11.

Kopotun Boris Evgenyevich

Southern Management of State Railway Inspectorate,

12a, Dolomanovsky st., Rostov-on-Don, 344082, Russia,

Deputy Head of Department — Deputy Chief of State Inspector of State Railway Inspectorate,
Candidate of Technical Sciences,

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

e-mail: vm_2@kaf.rgups.ru

On the basis of the Navier — Stokes equations, the continuity equation, Darcy equation and Lame
equation for the case of a «thin layer», the problem for stratified flow of three-layer lubricants in the gap of
elastically deformed bearing with adapted profile supporting the surface in the presence of a porous layer on
the surface of shaft is solved. As a result, the field of velocities and pressures and analytical expressions for
the components of the lifting force were found. By using the numerical analysis of the obtained expressions,
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the influence on the bearing capacity of parameters characterizing: the adapted profile of supporting surface,
ratio of layers viscosity, deformation of the bearing surface and damping characteristics of the bearing. The
results obtained are the prerequisite for the development of a resiliently deformable bearing running on a
three-layer lubricant with increased load bearing capacity and damping characteristics.

Keywords: elastically deformed radial bearing, three-layer lubricants, damping characteristics,
adapted profile supporting the surface, bearing capacity.

V]IK 539.186 +06

JIBOMHOE KOMIITOHOBCKOE PACCESHUE PEHTITEHOBCKOI'O
D®OTOHA ATOMOM

Xonepckuii Asekceil Hukonaesuu

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),

344038, r. Pocto-Ha-Jlony, mi1. PoctoBckoro CtpenkoBoro Ilonka Hapoanoro Onomuenus, 1. 2,
kadenpa «Bricmrast MaTemMaTnka,

TIOKTOP (pH3MKO-MaTeMaTHYECKUX HAYK, Ipodeccop,

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

e-mail: hopersky_vm_1@rgups.ru

Hapoaunckuii Anexceid MuxaiijioBua

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmenus (PIYIIC),
kadeapa «Puznkay,

JOKTOp (PU3HKO-MaTeMaTHYeCKUX HayK, mpodeccop,

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

e-mail: amnrnd@mail.ru

SIBHa BukTop AHaro/1beBUY

PocToBckwmit rocynapcTBeHHBIH yHUBEpCHUTET IyTelt coobmerns (PTYIIC),
kadenpa «dPuznkay,

TIOKTOpP (pH3MKO-MaTeMaTHIECKUX HayK, TIpodeccop, 3aBenyromuil kadeapoii,
tenedon +7 (863) 272-64-20,

e-mail: yva@rgups.ru

Konees Pycram BukropoBuu

PocToBckwmit rocynapcTBeHHBIH yHHBEpcHUTET IyTel coobuienus (PIYIIC),
kadenpa «Bpicias MaTemMaTHKay,

CTapIIUi MPenoiaBaTeb,

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

e-mail: koneev@gmail.com

MeronamMu TEOpUH HENPUBOIAUMBIX TEH30PHBIX ONEPATOPOB B PAMKAX KBAaHTOBOMEXAHUYECKOW TEO-
pUH BO3MYIICHUI BIEPBBIE TOCTPOCHA aHAIMTUYECKAs CTPYKTYpa YEeThIPEXKpaTHOTO TUQQepeHIInalIbHOrO
CeueHHs Tpollecca IBOMHOTO KOMIITOHOBCKOTO PaccesiHUsl PEHTIeHOBCKOTO (POTOHA aTOMOM Ha JiBa (oToHa
B KOHCYHOM COCTOSHUU paCCCSIHI/ISI/I/IOHI/ISaHI/H/I. dusznyeckas HHTCPHIPETAlUA aMIIIUTYAbl BEPOATHOCTH
npouecca JJaHa B peicTaBieHun quarpamm OeliHMaHa.

Kniouesvie cnosa: KOMITOHOBCKOE paccesiHue, QyHKIMs beccens, paciierniienue, KOppersuoHHast
¢dbyHknus, muddepeHnnanTrHOe CEYeHUE PacCesTHUS.

DOUBLE COMPTON SCATTERING OF X-RAY PHOTON BY AN ATOM

Hopersky Alexey Nikolaevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Higher Mathematicsy,

Doctor of Physics and Mathematics Sciences, professor,

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

e-mail: hopersky_vm_1@rgups.ru

Nadolinsky Alexey Mikhailovich

Rostov State Transport University (RSTU),

Chair «Physics»,

Doctor of Physics and Mathematics Sciences, professor,
phone +7 (863) 272-64-20,

e-mail: amnrnd@mail.ru
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Yavna Victor Anatol’evich

Rostov State Transport University (RSTU),

Chair «Physicsy,

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

e-mail: yva@rgups.ru

Koneyev Rustam Victorovich

Rostov State Transport University (RSTU),
Chair «Higher Mathematics»,

Senior Lecturer,

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

e-mail: koneev@gmail.com

By using the methods of the theory of irreducible tensor operators within the scope of quantum per-
turbation theory the analytical structure of fourfold differential cross section of the process of double Comp-
ton scattering of x-ray photon by an atom into two photons in the final state of scattering/ionization is con-
structed for the first time. The physical interpretation of the amplitude of the process probability is given in
the Feynman diagram presentation.

Keywords: Compton scattering, Bessel function, splitting, correlation function, differential scattering
Cross section.
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TPEFOBAHUA K O®OPMJIIEHHIO CTATEH
I LTIYBIIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepuansbl cTaTell MPEACTABISIIOT B BHUJIE TEKCTOB, OT(HOPMATHPOBAHHBIX U PacledaTaHHBIX
Ha JIa3epHOM WJIM CTPYWHOM IpHHTEpe (MPHUTOJHBIX ISl CKaHMpOBaHMA) Ha Oenoit Oymare dopmarta A4
(210x297 mm) B ogHOM 3K3eMILTsApe. PekoMeH1yemblii 00beM cTathil — 4—10 cTpaHwmir.

OnHOBPEMEHHO TEKCT MPEACTABIAIOT B Bue (aiiia na CD-mucke B TekcToBoM pemakrope Word for
Windows, mpudT Times New Roman, 11 pt, MeXCTpOUHBI MHTEPBAI — OAMHAPHBIN, BHIPABHUBAHHE II0
IUpUHE, a03aIHBIA OTCTYM — 1,25 M, BCe Mo — 2 cM.

2 Ha nepBoii cTpanuie 10/KHBI ObITh YKa3aHBI:

Y/IK — B neBOM BEpXHEM YTy,

WHTEPBAI;

UHUWUANBL U )aMUIUU A6MOPOE — TIO IEHTPY, KYPCHBOM;

WHTEPBAI;

Ha3eéaHue cmambou — 3aTTaBHBIMH OyKBaMH, MOIY>KUPHBIM MPH(TOM, 110 IEHTPY,

0e3 TIePeHOCOoB;

B HWHTEPBAI;

B MmeKcm cmampy — TIeYaTaeTCs C IepEeHOCaMHU.

B Cmambsa 00711CHA COOEPIHCAMb 6600HYI0 UACHb, Uelb HAYUHOI PA3PAOOmMKU,

OCHOGHYIO UACHIb U 6bLEOODL.

3  BykBsl natuHckoro andaButa HaOHPAIOT Kypcusom, OYKBBI TPEYECKOTO H PyCcCKOro anaBh-
TOB — IpssMbIM mpudToM. MaTemaTtrueckre cuMBoiiel lim, In, arg, const, sin, cos, min, max u t.1. HaOu-
paroT MPSAMBIM IIPHDTOM.

4  ®opmyasl. IIpu Habope GopMysa cieayeT Moap30BaThCs pemakTopom dopmyn Math Type —
Equation.

Bonpmme gopmyssl HeoOxoaumo pa3ouTh Ha OTAENbHBIE (PparMenTsl. @parMeHTHl HOPMYI IO BO3-
MO>KHOCTH JIOJDKHBI OBITh HE3aBHCUMBI (TIpH paboTe B GOPMYIHHOM pelakTOpe Kaxaasi CTPOKa — OTJeIbHBIN
o0bekT). Hymepanuro cnenyer nedarars B Word otaensHo oT ¢popmyst. Pacnonarate Gopmyiisl ciaeayeT mo
LHEHTPY CTPOKH.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJb) TOIDKHBI pa3UyYaThCs 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «KMUHYC» 0003HAUAIOT COOTBETCTBYIOIIMMH 3HAKAMH.

HywmepoBarts ciieayet TOJIBKO T€ (GOPMYIIbI, Ha KOTOPbIE €CTh CCBUTKU B TEKCTE.

O603HaueHus, TEPMUHBI U WILTIOCTPATHBHBIA MaTepuall JOKHBI COOTBETCTBOBAThH JCHCTBYIOIIMM
I'OCTam.

5 Pucynku u dororpadun (He Gojee MITH), BHIOTHEHHBIE YETKO U KOHTPACTHO, CIEAYeT pa3-
MeIaTh B MOPSIKE UX YIOMUHAHUS B TEKCTE, TOAPUCYHOUHAS MTOJMUCH 00s3aTeIbHA.

6 buoaunorpaguyecknii CMUCOK TNPUBOAAT OOIIMM CIIMCKOM B KOHIIC CTaThH U COCTABISIOT B
COOTBETCTBHHU C TIOCIIEIOBATEIBHOCTBIO CCBUIOK B TEKCTE, KOTOpble 0003HAYarOT apaOCKUMU IU(pamMu B
KBaJ[paTHBIX CKOOKax. Jluteparypy odopmiasiioT Toasko coriaacuo FOCT 7.1-2003.

TekcT craThl NOJKEH OBITh THIATENFHO OTPEAKTHPOBAH M TOTOB JJISI MAaKETHPOBAHHS M BEPCTKU
KypHaia Ha KOMIIbIOTepe.

7 CTaThs 10/:KHA ObITH 00513aTeJILHO MOANMCAHA BCEMU AaBTOPaMM.

Matepuainsl, npujaraeMsie K cTaTbe, [Ie4aTaloT Ha OTIACIBLHOM JIHCTE.
AHHOTanMs (Ha PyCCKOM U aHTJIMICKOM SI3bIKax):
VK.
Hazeanue cmamou (3ariaBHbIMUA OyKBaMH, TOJIYKHPHBIM IIPUPTOM).
Annomayus (KpaTKoe CoJep>KaHue CTaThH, BKITIoUaromee 3—4 mpeyioxKeHus).
Knrouegwie cnosa.
KJI0€ KITF0YEBOE CJIOBO HITH CJIOBOCOUYETAHHE OT/IEISETCS OT JPYTOTO 3arisTOM.
Caenennsi 00 aBTopax (Ha pycCCKOM M aHTJIMHACKOM SI3bIKax):
Damunus, ums, omuecmeo asmopa (MOITHOCTBIO, 0€3 COKPAILICHUIA).
Mecmo pabomol Kar)3 o020 agmopa B UMEHUTEILHOM TaJIexKe.
Iloumoegniii adpec mecma padomsi ¢ yKazaHUEM [TOUYTOBOTO MHIEKCA.
Yuenaa cmenens, yuenoe 36anue, oonxcnocme.
BaxxHo yeTko, HE JOMyCKass MHOW TPAKTOBKH, yKa3aTh MECTO pabOThl KOHKPETHOTO aBTopa. Ecim
BCE€ aBTOPHBI CTaTbU pa60Ta}0T WM y4aTCsd B OAHOM YUYPEKIACHUHN, MOXXHO HE YKa3bIBaTb MECTO pa60TBI KaX10ro
aBTOPA OTJIEITBHO.
m  Konumaxkmmutit menegoH.
m  E-mail
Caenenust Mo 1. 9 COCTABJISIIOT 1J1s1 KA:KI0T0 aBTOPA OTAETHHO B MOPSIKE YIOMHUHAHUSA B CTAThE.

EEEEgOXEEENO®
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YciaoBus 1 NOPANOK MYOJMKAIUM CTaTel B JKypHase

1 Crarps 10/KHA OBITH og)opMneHa 10 NPWIATaeMbIM TPeOOBAHUSIM.

2 ABTOp nMeeT MPaBO ONMYOJIMKOBATH B HOMepPe OJJHY CTATBIO.

3 ABTOp MO:KeT MPUCJIATDH CTATHIO B a[ipec pelaKIum:

® 10 moyYTe

344038, r. PoctoB u/]1, 1. mMm. PocroBckoro CrpenkoBoro Ilomka Hapoxroro Omnomdaenus, 2.

PocToBCcKkwHif TOCYTapCTBEHHBIA YHUBEPCHTET ITyTeH COOOIIECHNSI.

Penaxmus sxxypuana «BECTHUK PI'VIICy.

®  [10 JIEKTPOHHOII moure

E-mail: vim_nis@sci.rgups.ru,

nis@rgups.ru %lononﬂmenbﬂmﬁ).

® MpPHHECTH B PeIaKIHUI0 U IepeaaTb OTBETCTBEHHOMY cekperapio (Ti. xopiryc, koM. [ 107),
teneon +7(863) 272-62-74, paxc +7 (863) 255-37-85.

4 Crarbd, npeacTaBiseMas B pelaKIHUI0, 10JKHA COOTBETCTBOBATh TeMaTHKe H3IaHM.

Temarnka XypHajila OXBaTBIBA€T OCHOBHBIE MTPOOJIEMBI TPAHCIIOPTA, a TAK)Ke YHEPTeTUKU, MAITHHO-
CTPOCHHMS, PDKOHOMUKH U ynpasieHus. [IyOnuKyroTCs CTaTht MO CIACTYIOIIUM CEKITUSIM:

—  MalIMHOCTPOEHHUE;

—  TOJBWXXHOU COCTaB, 0€30MaCHOCTh JIBUKCHHS U 3KOJIOTHS,

—  TPaHCIIOpPTHAs SHEPreTHKA;

—  wuH($OpPMAIMOHHBIE TEXHOJIOTHH, aBTOMATHKA U TEIIEKOMMYHHUKAIINH;

—  yHpaBJICHHE U JIOTUCTHKA HA TPAHCIIOPTE;

— DKOHOMHKA W COITMANIbHAS paboTa Ha TPAHCIIOPTE;

—  KEJIe3HOJOPOKHBIHN ITyTh U TPAHCIIOPTHOE CTPOUTEIHCTBO;

—  (pU3UKO-MAaTEMAaTUIYCCKUE HAYKH.

_© PenakuuoHHasi KOJIETHsl NPUHUMAET sl NYOJIMKALMM CTATHH MOCJIe THIATELHON HayyY-

HOW IKCIEPTHU3bI.

Jns nmy6nukanun 0T6HpaIOT CTaTbU, KOTOPBIE IPEACTABIISAIOT HAYYHBIM UHTEPEC U SIBJISIOTCS HOBOM
CTYIIEHBIO B 11_)Ia3pa60TKe JMaHHOH Tpobaempl. CTaThy MyONHIIMCTHYECKOTO TUIaHa He IPUHUMAIOTCSI.

6 a 3aceJJaHiM PEAKOJUICTHH TIPUHUMAIOT PELICHUE O BO3MOXKHOCTH IYOJIMKAIUN CTAaThH TOJBKO
[P HAJTMYUH TTOJIOXKUTEITHHON PEleH3NH.

7 Bce pacxoabl Mo MOAroTOBKE K MyOJIHKAIIMU M H3IAHHUIO )KYPHAJIA ONJIAYUBaeT YHHBEPCHU-
TET, B TOM YHCJI€ H IOYTOBbIE PACXOABI PH NMEPECHIIKE JKyPHAIa aBTOPaM.

KpaTtkas undopmanus o ;kypHajie

Hayuno-TexHnueckuii xypHas «BecTHUK POCTOBCKOro rocy1apcTBEHHOIO YHHUBEpPCUTETA IIyTEH CO-
obmenus» («Bectauk PI'YTICy») u3maetcs ¢ oktsi0ps 1999 rona, 3apeructprpoBat B [ ockoMuTeTE MO IIEYaTH
P®, cBugetenscTBO 0O ‘PGFI/ICTpaHHI/I Ne 018074. XKypran nmeeT MeXTyHAPOAHbIA CTAHAAPTHBIN CepUAbHBII
Homep (ISSN 0201-727X), npucBoennsiii Knmxnou nanaroit Poccuiickoit depepanui.

YupenuTeneMm W M3aTeNeM sBIAETCS ['0CYIapCTBEHHOE 00Pa30BaTENbHOE YYPEKICHUE BBICLIETO
1(115)19$16_108H0HMLH01"0 obpa3zoBaHusi «POCTOBCKHMH TIOCyNapCTBEHHBIM YHUBEPCHTET IIyTell COOOILICHUS)

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

B coctaB pemaxiuonHoN kosiernu BXoAsT Bexyume yuenole PI'VIIC, a takke Apyrux TpaHCHIOPT-
HBIX M aKaJeMU4ecKux yHusepcuretoB CeBepo-Kaskasckoro pernona, Mocksbl, Cankr-IletepOypra, Ykpau-
HbI (J{HEmponeTpoBCKUH TOCYJapCTBEHHBIM TEXHUUECKUH YHUBEPCUTET JKEJIE3HOIOPOKHOTO TPAHCIIOPTa UM.
akan. B. Jlazapsina, r. JlnenponerpoBck), Pecriyonuku benapych (bemopycckuii rocy1apcTBEeHHBIH YHUBEPCH-
TET TpaHcnopra, r. ['omens), Yenickoit Pecriy6imku (OcTpaBckuii TeXHUYECKUH yYHUBEpcHUTET, I'. OcTpasa),
E/Iom;um (Cunesckuil TeXHWYEeCKH yHUBepcHTET, I'. Karosuue), @panuun (YHuBepcuter a0 MbaH, 1. Jle-

aH).

KypHau BEIXOAUT C MEPHUOANYHOCTHIO 4 HOMEpA B TOJ, T.€. KaX/blil KBapTal.

C ampens 2004 rona «Bectuuk PI'YIICy Bkiioden B «llepedenp neproanyeckux HayqHBIX U HAyIHO-
TEXHUYECKUX W3JaHUH, BBIIyCKaeMbIX B Poccuiickoii @enepanuy, B KOTOPbIX PEKOMEHIYETCS IyOnuKanus
OCHOBHBIX Pe3yJIbTaTOB AMCCEPTALMN HA COMCKaHHME YUEHOM CTENEeHU KaHIuIaTa 1 JOKTOpa Hayk» (peleHue
[pesnnuyma 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 MOIIMUCHBIX
M3IaHuii areHTcTBa «Pocmeuatsy (B CeHalIbHOM KaTajaore «FABETKP. JKYPHAJIBI» 3apeructpupoBaH 1Mo
nHaekcoM 53720).

[NoanucaTthbest Ha KypHAT MOXHO B JJFOOOM OT/AEJICHUH CBSI3U, PACIIPOCTPAHSIETCS KypHAJ Ha TEppH-
topun Poccuiickoii @enepanmu. [Toanucky Mo>KHO 0OPMHUTH Ha KBapTall, Ha MOJTO/a WiK Ha ro. Llena of-
Horo HoMepa — 200 pyOei.

Kypnan «Bectauk PI'YIIC» 6ecrimatHo pacchuiaeTcsi BCEM OTPaciIeBBIM By3aM, B P/l By30B MuHU-
cTepcTBa 00pa30BaHMs M HAyKu Poccum, HEHTpaJbHBIM M 30HAIBHBIM HAaYyYHO-TEXHHYECKUM OHOIMOTEKaM,
HWU undopmarum.

IlouTOBBIN afpec pegaKIuM:

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

PocToBCKHii TOCYTapCTBEHHBIN YHUBEPCUTET IyTel COOOIICHUSI.

Penakmus sxypHana «BecTHrk PFYHé)».

Tenepon: +7(863) 272-62-74. dakc: +7(863) 255-37-85.

E-mail: vim_nis@sci.rgups.ru ; nis@rgups.ru (J0moJHUTEIbHBIN).

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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