MAIIMHOCTPOEHUE
YK 621.891 + 06 DOI 10.46973/0201-727X_2023_4 8

11. I'. Heanouxun, O. A. Bensax, A. A. buuepos, A. M. Ananko

INPUMEHEHME MACJIOHATIOJIHEHHBIX MUKPOKAIICYJI VIS YJIYYIIEHUSA
TPUBOJOT'MYECKUX XAPAKTEPUCTUK DITOKCUAHBIX KOMITO3UTOB *

AHnHoTanus. PaccMoTpeHa BO3MOXHOCTD TPUOOJIOTHIECKOTO MPUMEHEHHUS SMTOKCHTHBIX
KOMITO3UTOB, HAITOJTHEHHBIX MHUKPOKAIICYJIaMH CO CMa304YHBIM MaTepuaioM. B MaTtpuiy u3
SMOKCHIHO-AMAHOBOU cMOIBI D/[-20 100aBIsIIMCh MUKPOKAIICYIIBI B TOMHA()HUPHBIX 0001104-
Kax, cojiepkaIine HHIycTpraibHoe Maciio 1-40.

Bo Bpems ucnbITaHUN Ha CKOJBKEHUE KAaIlCyJIbl TIOBPEXKIAIOTCS HEPOBHOCTSIMHU KOHTP-
Tena, B pe3ysbTaTe Yero Macio NomnajaeT B 30Hy KoHTakTa. CMasbpIBarolee 1eiiCTBUE BbIe-
JUBILETOCS Maclia ¥ yJIaBIMBaHUE YAaCTHUIl U3HOCA B TIOJOCTSX, OCTABJICHHBIX Pa30pPBaBIIU-
MUCS KarCyJIaMH, TPUBOJINUT K 3HAYMTEIHPHOMY CHH)KCHHUIO Kak KO3 (UIIUEHTA TPSHUS, TaK U
YIENbHOM CKOPOCTH W3HAIIMBAHHMS.

Baxnyro pons B obecniedeHUN paboTOCIIOCOOHOCTH y371a TPEHHS UTPAIOT TPHOOXUMUIE-
CKHE peaKIluy, MPOTCKAINE MPU B3aUMOACUCTBIHA KOMITO3UTA C MOBEPXHOCTHIO METAIIA.
Kunernka ¢popMupoBaHus B MpoIiecce TPEHUSI BTOPUYHBIX TTOBEPXHOCTHBIX CTPYKTYP UCCIIe-
noBanack MetojioM MK-criekTpockonuy HapyIIEHHOTO MOJHOTO BHYTPEHHETO OTPaKCHUS.
Mopdosorus v 3IeMEHTHBIH COCTaB CTPYKTYP, 00pPa30BaBIINXCS HA OBEPXHOCTH KOHTPTEA
B IIpoliecce TPEHHs, UCCIENOBAIINCh Ha CKaHUPYIOIIeM (PacTpOBOM) 3JEKTPOHHOM MHKPO-
ckorie (POM) Zeiss EVO MA 18, ocHalieHHOM 3HEproAHCIEpPCHOHHBIM aHAIN3aTOPOM X-
Max 50N (B3/1C).

KnioueBble ciioBa: 3MOKCHIHBIE KOMIIO3UTBI, MUKPOKAIICYJIbI, CMa304YHBIA MaTtepual, ¢u-
3UKO-MEXaHUUECKUE XapaKTEPHCTUKH, TPUOOIOTHYECKUE HCTIBITAHMS, BTOPUYHBIC CTPYKTYPBL

Juasi uurtuposanus: IIpuMeHeHHe MAaCIOHANOIHEHHBIX MHUKPOKAICYJ JJI YIIy4IICHHUS
TPUOOIIOTUYECKNX XapaKTePUCTUK IMOKCHAHBIX KommosuTos / I1. I'. UBaHoukuH, O. A. be-
nsk, A. A. buaepos, A. M. Aranko // BectHHK POCTOBCKOTO rocy1apcTBEHHOTO YHUBEPCH-
teta myteit coobmenus. — 2023. — Ne 4. — C. 8-15. — DOI 10.46973/0201-727X_2023_4 8.

P. G. Ivanochkin, O. A. Belyak, A. A. Bicherov, A. M. Ananko

APPLICATION OF OIL-FILLED MICROCAPSULES FOR IMPROVING THE
TRIBOLOGICAL CHARACTERISTICS OF EPOXY COMPOSITES

Abstract. The paper considers the possibility of tribological application of epoxy compo-
sites filled with microcapsules with a lubricant. Microcapsules in polyester shells containing
industrial oil 1-40 were added to the matrix of epoxy-diane resin ED-20.

During slip tests, the capsules are damaged by counterbody irregularities, causing oil to
enter the contact area. The lubricating effect of the released oil and the trapping of wear parti-
cles in the cavities left by the ruptured capsules lead to a significant reduction in both the
coefficient of friction and the specific wear rate.

An important role in ensuring the performance of the friction unit is played by tribochem-
ical reactions that occur during the interaction of the composite with the metal surface. The
kinetics of the formation of secondary surface structures during friction was studied by atten-
uated total internal reflection IR spectroscopy. The morphology and elemental composition of
the structures formed on the surface of the counterbody during friction were studied using a
Zeiss EVO MA 18 scanning (raster) electron microscope (SEM) equipped with an X-Max 50N
energy dispersive analyzer (EDS).

Keywords: epoxy composites, microcapsules, lubricant, physical and mechanical charac-
teristics, tribological tests, secondary structures.

HccrnenoBanme BHINONHEHO 3a CcuYeT rpaHTa Poccwiickoro HayyHoro ¢onma Ne 21-19-00288,
https://rscf.ru/project/21-19-00288/.
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11. I'. Ueanouxun, /[. C. Manmypos, C. A. [lanunvuenko, B. B. Asunos, A. U. A30sH

BJIMSTHUE CJIOKHBIX 9®HUPOB, UCIIOJIB3YEMbBIX B KAUECTBE MEXJJIEKTPOJHOM
CPEJIbI, HA CTPYKTYPY U CBOMCTBA MOJU®UIITUPOBAHHBIX METOI0OM
JEKTPOUCKPOBOI'O JIETUPOBAHMS ITIOBEPXHOCTEM TPEHUSA *

AnHoTanus. VccienoBaHo BIMSHUE MEXKAIIEKTPOIHON CPEIBI U PEKUMOB DIIEKTPOUCKPO-
Boil 00pabotku (OMJI) Ha MUKPOTBEPAOCTD, CTPYKTYPY ¥ TPUOOTEXHUUYECKHE CBOMCTBA MO-
JTUQHUIMPOBAHHBIX TOBEPXHOCTHBIX CJIOEB, POPMUPYEMBIX MTPU PA3IMIHBIX TEXHOIOTUIECKUX
pexxnMax. B kauecTBe MeXINEKTPOAHOHN Cpebl OBLTN HCIIONIB30BaHbI cioxHbIe 3upsl: JJOC
— IMOKTHJICe0AMHAT (CIIOKHBIN 3(HUP M300KTUIIOBOTO CIIUPTa (2-3THITEKCaHOa) U cebaru-
HOBO#1 kuciothl) u JJOD — nuoktundranar (muadup GpraneBoii KUCIOTH U 2-3TUITEKCaHOIA),
o0 ajaronye CI0XHON Pa3BeTBICHHON CTPYKTYPOU U BBICOKHM YHEPTOBBIICIICHUEM TIPH Pas3-
noxeHuu. B kauecTBe ynpaBisieMbIX TEXHOJIOTHUECKUX TapaMeTpOB OBbLIIM PaCCMOTPEHBI Tie-
puoa umiyibsca (T, MKC) M JJIUTEIILHOCTh MMITYJIbca (T, MKC), a Takke UX KOMOWHAIMS —
CKBa)KHOCTh UMITYJILCOB. AHAJIN3 TPOBEJICHHBIX MCCIICAOBAHHIN MTOKA3bIBaeT d(PPEKTHBHOCTh
npumenenus: DUJI B paccmaTpuBaeMbIX MEXIJIEKTPOIAHBIX CpeAax AJsl MOKPBITUH TsHKENOo-

Harpy>KeHHBIX TPUOOCHCTEM.

* I/ICCJ'IC,HOBEIHI/Ie BBITIOJIHEHO HpU (1)I/IHaHCOBOI71 MOAACPIKKE (De}lepanbﬂoro AréHTCTBa KCJIC3HOAOPOIKHOI'O

tparcnopTa (Cornamenue ot 10.01.2023 r. Ne 109-03-2023-011).



KuroueBble c10Ba: MoaudHUKAITUS TOBEPXHOCTH, MICKTPOUCKPOBOE JICTUPOBAHHE, THOK-
THICeOaMHAT, TUOKTIII(TANIAT, TOBEPXHOCTHBIHN CIION, HHTCHCUBHOCTh N3HAIIIMBAHHUS.

st nuTupoBanusi: BiusiHME CI0XKHBIX 3(DHPOB, NCHOIB3YEMBIX B KA4eCTBE MEKIJIEK-
TPOJHOM CPEeJibl, Ha CTPYKTYPY ¥ CBOMCTBA MOAU(DHUIIMPOBAHHBIX METOJIOM 3JICKTPOUCKPOBOTO
nerupoBanus nmosepxHoctei Tpenus / [1. I'. UBanoukuw, /. C. Mantypos, C. A. JlaHnibueHKO
[n np.] // BecTHrK POCTOBCKOTO rOCyJapCTBEHHOTO YHHBEPCUTETA ITyTel coodmenus. — 2023.
—Ne 4. - C.16-24. — DOI 10.46973/0201-727X_2023 4 _16.

P. G. Ivanochkin, D. S. Manturov, S. A. Danilchenko, V. V. Avilov, A. I. Azoyan

THE EFFECT OF ESTERS USED AS AN INTERELECTRODE MEDIUM
ON THE STRUCTURE AND PROPERTIES OF FRICTION SURFACES MODIFIED
BY THE METHOD OF ELECTROSPARK ALLOYING

Abstract. The paper studies the influence of the interelectrode medium and electric spark
processing (EDT) modes on the microhardness, structure and tribological properties of the
modified surface layers formed under various technological modes. The following esters were
used as the interelectrode medium: DOS is the dioctyl sebacate (an ester of isooctyl alcohol
(2-ethylhexanol) and sebacic acid) and DOP is the dioctyl phthalate (a diester of phthalic acid
and 2-ethylhexanol), which have a complex branched structure and high-energy release during
decomposition. The pulse period (T, pus) and pulse duration (t, us), as well as their combination
- the duty cycle of the pulses, were considered as controlled technological parameters. Analy-
sis of the conducted studies shows the effectiveness of using ESA in the interelectrode media
under consideration for coatings of heavily loaded tribosystems.

Keywords: surface modification, electro spark alloying, dioctyl sebacinate, dioctyl
phthalate, wear resistance, surface layer, and wear intensity.

For citation: The effect of esters used as an interelectrode medium on the structure and
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B. U. Konecnukos, O. A. bensax, T. B. Cysoposa, U. B. Konecnukos, C. A. [lanunvuenxo

HCCJIEJJOBAHUE BA3KOYIIPYTUX CBOMCTB KOMIIO3UIIMOHHBIX MATEPUAJIOB
HA OCHOBE METOJIA UHAEHTUPOBAHUS ~

AnHoTanus. V3y4eHO BIMSHHE MHUKPOHHBIX YACTHUI] OKCHIA MAarHus | Kap6HI[a 60pa
HAIlOJIHUTENIS] Ha BA3KOYIIPYTUE CBOMCTBAa KOMIIO3UTHBIX MaT€pPHUaIOB HA OCHOBE SIOKCHUAHO-
JUAHOBOM CMOJIBI, UIS Y€ro MPOBEACHBI KOMIUIEKCHBIE TEOPETUKO-IKCIIEPUMEHTAIIbHBIE HC-
CJICAOBAaHUA. 9KCHepI/IMeHTaJ'IbHI>IC JAaHHBIC I CO3JaHHBIX KOMITO3UTOB IMOJTYUYCHBI METOJ0M
WHACHTUPOBAHUA. I/I[ICHTI/I(bI/IKaHI/IH MeXaHWYeCKHX CBOMCTB BA3SKOYIIPYTUX KOMIIO3UIIMOH-
HBIX MaTE€pHajOB Ha OCHOBAaHMM 3KCIIEPUMEHTAIBHO MOJIYYEHHBIX AMAarpaMM «Harpyska —
MIPOHUKHOBEHHE» MPOBEJCHAa Ha OCHOBE CO3JaHHOI'O BBIUMCIMTEIBHOIO anroputma. llpes-
CTAaBJICHBI PE3YJIbTAThI I/IILCHTI/I(I)I/IKaHI/II/I rnapamMeTpoB MOACIIN HpOHI/I I10 SKCIICPUMCHTAJIbHBIM
KPHUBBIM MOJ3Y4YECTH, KOTOPBIE MOIYYEHBI B PAMKaX METOJa MUKPOMHACHTUpOBaHUs. M neH-
TUUKAIKA TAPAMETPOB MOJIENIN OCYILECTBICHAa FTHOPUIHBIM METOJJOM Ha OCHOBE I'e€HETHYE-
ckoro anroputMma u Metoaa Hemmepa — Muna. Takol momxoa obecneunBacT YCTOWYMBYIO
CXEMy OIpeleNIeHIs] HICKOMBIX ITapamMeTpoB. [IpencTaBneHHbl NOAX0M K U3yUCHHUIO MEXaHH-
YECKHUX CBOMCTB MaTepuaiioB 3()(heKTUBEH NpU UACHTU(PHUKALNHN BA3KOYIIPYTHX CBOWCTB KOM-
MO3NMIIMOHHBIX HOKpI)ITI/II\/'I.

KuroueBsble ci1oBa: KOMIO3UT, MUKPOHHBIE YAaCTHIIBI, BI3KOYIPYTOCTh, HHIEHTHPOBAHHE.

st nuTupoBanus: VMcecenenoanue BI3KOYIPYTUX CBOMCTB KOMIIO3UIIMOHHBIX MaTepua-
JI0B Ha OCHOBe MeToja uHaeHtupoBanus / B. W. Konecuukos, O. A. bensk, T. B. CyBoposa
[u np.] // BectHuK PocTOBCKOTO rOCyIapcTBEHHOTO YHUBEpCHTETA IyTel coobmienust. — 2023.
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V. I. Kolesnikov, O. A. Belyak, T. V. Suvorova, I. V. Kolesnikov, S. A. Danilchenko

STUDY OF VISCOELASTIC PROPERTIES OF COMPOSITE MATERIALS
ON THE BASIS OF INDENTATION METHOD

Abstract. A complex theoretical-experimental research has been carried out for studying
effect of micron particles of magnesium oxide and boron carbide filler on the viscoelastic
properties of epoxy-diane resin composites. Experimental data for the created composites were
obtained by indentation method. Identification of mechanical properties of viscoelastic com-
posites on the basis of experimentally obtained diagrams "load-penetration” is carried out on
the basis of the created computational algorithm. The results of identification of the Prony's
model parameters from experimental creep curves, which were obtained within the framework
of the micro indentation method, are presented. The identification of the model parameters
was carried out by a hybrid method based on the genetic algorithm and the Nelder — Mead

* Pa6ora BeimonHeHa npu nouepsxke PH®, rpant Ne 21-19-00288.



method. This approach provides a stable scheme for the determination of the sought parame-
ters. The presented approach to the study of mechanical properties of materials is effective in
the identification of viscoelastic properties of composite coatings.

Keywords: composite, micron particles, viscoelasticity, indentation.
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U. A. Mauba

HCCJEIOBAHUE BJIUSAHUS CIIOCOBA JIYBPUKAIIUY I'PEBHEN KOJIEC
HA 9KCINUNITYATAHNMOHHYIO 39OPEKTUBHOCTDH JJOKOMOTHUBA

AnHoTtanus. [IpeacraBnensl pe3yabTaThl SKCIUTyaTalMd YCTPOHCTB CMa3bIBaHUS TPEOHS
KOJIeCa Pa3IMUHBIX CIIOCOO0B JTyOpHKAalMU: KOHTAKTHOIO U KUAKOCTHOro. MccnenoBaHo Biu-
SIHUE TEXHOJIOTUH JIyOpHKallui Ha (OPMHPOBAHKE ITOKa3aTelel dKCIUTyaTaluoHHOH 3 dek-
THBHOCTH JJOKOMOTHBOB Ha IpUMepE MapKa IPy30BbIX IEKTPOBO30B OJHON CEPHUH, HA KOTO-
PBIX YCTaHOBJICHBI YCTPOHCTBa rpeOHECMa3bIBaHMsI KOHTAKTHOTO M KUAKOCTHOTO TUMa. Onpe-
nenensl 3G dexroodpasyromire GakTopbl, MoydaeMble B X0/1€ TPUMEHEHUS YCTPOUCTB rpeo-


mailto:suvorova_tv111@mail.ru
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HECMa3bIBaHMs, U pacipeneieHne d3pQPeKToB MeXAY AUPEKIMEH TATH U CEPBUCHONW KOMIIa-
HUe, obecrieunBaroNiell CepBUCHOE 00CTYKMBaHUE JIOKOMOTHBOB C YCTAaHOBJIICHHBIMH Ipel-
HECMAa3bIBATCIISIMH.

BrInosiHeH CpaBHUTENBHBIN aHAIN3 JIBYX CIICHAPUEB DKCIUTyaTallud YCTPOMCTB C MPHUMeE-
HEHUEM TpeOHecMa3bIBaTeel KOHTAKTHOTO W JKUAKOCTHOTO THIIA, COITOCTABIIEHBI OCHOBHEIE
MTOKA3aTeNH, OMPEIENSIONE TEXHUKO-A)KOHOMUIECKYIO 2((PEKTHBHOCTh IPUMEHEHHSI Ipel-
HECMa3bIBaTENCH.

KuaioueBble cjioBa: ycTpoicTBa cMa3biBaHus TpebHEH, 3 dexToodpasyromue GhakTopsl,
pecypc 6aHgaxa, pecypc KoJIecHO! mapsl, 00ToUKH rpeOHel, MHBECTUIIMOHHBIE 3aTPATHI, OTle-
PaIlMOHHBIC PACXObI, TEXHUKO-3KOHOMHUYECKasT 3()h(DEKTUBHOCTD, PE3yIbTaThl IPUMEHEHHUS
YCTPOMCTB IpeOHECMa3bIBAHMSI.

Jast murupoBanusa: Maiiba, . A. VccrnenoBanue BIUSHUS CIIOCO0a JIyOpUKaIuu rpeo-
HEeH KoJleC Ha AKCIUTyaTalMoOHHYIO 3 deKTUBHOCTH JTokoMoTuBa / M. A. Maiiba // BectHuk
PoctoBckoro rocyaapcTBeHHOTO yHUBepcuTeTa myTer coobmenus. — 2023. — Ne 4. — C. 34—
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I. A. Maiba

INVESTIGATION OF THE INFLUENCE OF THE METHOD OF LUBRICATING
WHEEL RIDGES ON THE OPERATIONAL EFFICIENCY OF THE LOCOMOTIVE

Abstract. The results of the operation of the comb lubrication devices of various methods
of lubrication are presented: contact and liquid. The influence of lubrication technology on the
formation of locomotive operational efficiency indicators was studied using the example of a
fleet of electric freight locomotives of one series, on which contact and liquid type ridge lu-
brication devices are installed. The effect-forming factors obtained during the application of
comb lubrication devices and the distribution of effects between the Traction Directorate and
the Service Company providing maintenance of locomotives with installed comb lubricators
are determined.

A comparative analysis of two scenarios with the use of contact and liquid type comb lu-
bricators and a comparison of the main indicators determining the technical and economic
efficiency of the use of comb lubricators is carried out.

Keywords: lubricating flanges devices, effect-forming factors, bandage resource, wheelset
resource, comb turning, investment costs, operating costs, technical and economic efficiency,
the results of the use of comb lubrication devices.
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A. E. Habokos, A. H. Yykapun, T. A. @unoyenxo, U. A. HAuyxos

MOJEJUPOBAHUE BUBPOAKYCTUUYECKON JTUHAMUKHA
INIMUHAEJBHBIX Y3J10B YHUBEPCAJIBHBIX ®PE3EPHBIX CTAHKOB

AnHoTaumsi. Ha cTankax ¢pe3epHOl rpymiibl BBIIOIHSIOTCS pa3iMyHbIe ONepalyH 1o oopa-
00TKEe METAJUNTMYECKUX 3ar0TOBOK TOPLIEBHIMHU, KOHIIEBBIMHU, NTa30BbIMH, IMJIMHAPHYECKUMH (ppe-



3amu. Oreparuy U1 Hape3aHus pe3s0 BBIIONHIIOTCS ¢ UCTIOIb30BAHUEM PEXKYIIIX HHCTPYMEH-
TOB U TprcHoco6eHuit. OTHIM M3 OCHOBHBIX UCTOYHHKOB IITyMa, TIPEBHIIAIONINM CaHUTapHbIE
HOPMBI, SIBISIETCSI CUCTEMa «PEXYIIMH MHCTPYMEHT — oOpalaThiBacMasi 3aroToBka». B cratbe
npe/CTaBIeHbl TEOPETUIECKHIE UCCIICIOBAHMUS M BBIBEICHbI aHAJTMTHICCKHE 3aBUCHMOCTH YPOB-
Hell 3BYKOBOTO JaBJICHUs M 3BYKOBOW MOIITHOCTH JUTS TEXHOJIOTHYECKUX TTPOIIECCOB (hpe3epoBa-
HUSL ¥ CTPOTaHMS, a TAKXKe TTOJTyYeHBI BRIpaKEHHS CKOpocTel Konebanwii. [IpencraBieHHbIHN Mo1-
XOJI OTIIMYAETCSI CBOCH MPOCTOTOM M JIOTHYHOCTHIO MHXKEHEPHOTO pacdeTa ypoBHEH 3BYKOBOTO
JIABJICHUS C YUYETOM COOCTBEHHBIX YacTOT KOJIEOAHMI KaK PEeXKYIIEero HHCTPYMEHTa, TaK U 00pa-
0aTpIBa€MOIi 3arOTOBKH BO BCEM HOPMHPYEMOM JFalia30He 9acToT.

KaoueBblie cioBa: ctaHouHOE 00OpyZOBaHHe, KojeOaTenbHas CUCTEMa, CHIla Pe3aHusl,
CKOpOCTh KOJIe0aHNH, ypOBEHb 3BYKOBOTO AAaBJICHUSI, YPOBEHb 3BYyKOBOH MOIITHOCTH.

Jis umtupoBanusi: MoaenupoBaHnue BUOPOAKYCTUIECKON TUHAMHUKY IMAHACTBHBIX Y3-
JIOB YHHUBEpCalbHBIX PpezepHbix cTaHkoB / A. E. Habokos, A. H. Uykapun, T. A. ®PuHoueHKo,
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A. E. Nabokov, A. N. Chukarin, T. A. Finochenko, I. A. Yaitskov

SIMULATION OF VIBROACOUSTIC DYNAMICS
OF SPINDLE UNITS OF UNIVERSAL MILLING MACHINES

Abstract. On machines of the milling group, various operations are performed for pro-
cessing metal workpieces with end, end, groove, and cylindrical cutters. Using cutting tools
and devices, thread cutting operations are performed. One of the main sources of noise that
exceeds sanitary standards is the “cutting tool — workpiece” system. The article presents the-
oretical studies and derives analytical dependencies of sound pressure and sound power levels
for technological processes of milling and planing, and obtains expressions for vibration
speeds. The presented approach is distinguished by the simplicity and logic of the engineering
calculation of sound pressure levels, taking into account the natural frequencies of vibration
of the cutting tool and the workpiece over the entire standardized frequency range.

Keywords: machine equipment, oscillatory system, cutting force, oscillation speed, sound
pressure level, sound power level.
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A. IO. Iputimax, M. FO. Cepburnosckuii

AHAJIN3 TIPUYUH PASPYIHIEHUS HEHTPOBEXKHBIX ®OPCYHOK
BIIPBICKUBAIOIIIUX TAPOOXJIAIUTEJIEU

AnHoTauus. Ha ocHOBaHMU NPOBEEHHOIO aHANW3a HAYYHO-TEXHUYECKOM M MATEHTHOU
nuHpopmaiyu, 1eeKkToB U pa3pylIeHHH OCHOBHBIX JIEMEHTOB KOHCTPYKIMHU BIIPBICKHBAIOIINX
napooxiagureneit (BI1O), BRISIBICHHBIX B X0/I€ KCIUTyaTallMy KOTJI0arperaroB, B YaCTHOCTH UX
(hopCcyHOK, OTMEYEHBI OCHOBHBIE TIpoIIecChl, Biwsttomiue Ha pecypce BITO. C yuetom pe3ynsraToB
aHallN3a U COBPEMEHHOTO COCTOSTHHS MCCIEJ0BAaHUN IO MOBBIICHUIO HAJEKHOCTH U pecypea
BIIO cdopmysupoBaHbl IyTH COBEPIIICHCTBOBAHMS OCHOBHBIX 3JIEMEHTOB KOHCTpyKiuu BIIO,
KOTOpBIE HAITPABJICHBI HA MOBBILIEHNE HAIEXKHOCTH H pecypca BIIO npu coxpaHeHNU BEICOKOTO
KayecTBa pacmbula (OPCYHKaMH OXJIKIAOUWIEH BONbL. OTHM IIyTH BKJIIOYAIOT BBIOOD
MIEPCTIEKTUBHBIX MaTepuaioB (JOPCYHOK M ONTUMH3ALUIO KOHCTPYKIUH (POPCYHOK W APYTHX
gacteit BIIO ¢ ydeToM BBIABICHHBIX MOTEHIHUAIBHBIX 30H pPa3pyIICHHUS, MOJEIHPOBAHUS
HaIpsHKEHHO-eOPMHUPOBAHHOTO COCTOSIHUS, TIostel Temneparyp dopcyHok u BI1O B memom,
0coOeHHOCTEH pacrpeielieHHss TIOTOKOB CpeJl W TIOoJNiel pacrpeieieHuss CKOpocTel cpell B
dopcynkax u BIIO B 1menoMm, 3pO3MOHHOIO HM3HOCA MX IIOBEPXHOCTEH, Iporecca
TPEIIMHOOOPA30BaHUS U Pa3BUTHS TPEILHMH.

KiroueBble cj10Ba: BIPBICKMBAIOIIMN APOOXJIAAUTENb, LEHTpoOEKHas (OpCyHKa,
pecypc, MapoBOM KOTEN, perylIupOBaHre TeMIIepaTyphl mapa.

Js nurupoBanus: IlpuiiMak, A. FO. AHanu3 npuuuH paspylIeHds LEHTPOOEKHBIX
(dopcyHOK BrpbickuBaromux napooxiaaureneii / A. 0. Tlpuitmak, M. HO. CepOuHoBckuii //
Becrtauk PocToBcKoro rocyiapcTBEHHOTO YHHBEpcUTeTa IMyTel coodmmeHust. — 2023. — Ne 4. —
C. 48-53. - DOI 10.46973/0201-727X 2023 4 48.

A. Yu. Priymak, M. Yu. Serbinovsky

ANALYSIS OF THE DESTRUCTION CAUSES OF CENTRIFUGAL
ATOMIZERS OF SPRAY ATTEMPERATORS

Abstract. Based on the analysis of scientific, technical and patent information, defects and
destructions of the main structural elements of injecting steam coolers (ISC) identified during
the operation of boilers, in particular their nozzles, the main processes affecting the ISC
resource are noted. Using the results of the analysis and the current state of research on
improving the reliability and resource of the ISC, the ways of improving the main elements of
the ISC design are formulated, which are aimed at improving the reliability and resource of
the ISC while maintaining the high quality of spraying with cooling water nozzles. These ways
include the selection of promising materials of nozzles and optimization of the design of
nozzles and other parts of the ISC with the identified potential fracture zones, modeling of the
stress-strain state, temperature fields of nozzles and ISC as a whole, features of the distribution



of media flows and velocity distribution fields of media in nozzles and ISC as a whole, erosive
wear of their surfaces, the process of cracking, etc. the development of cracks.

Keywords: injecting steam cooler, centrifugal nozzle, resource, steam boiler, steam
temperature control.
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NHOOPMAIIMOHHBIE TEXHOJIOT' MU,
ABTOMATHUKA U TEJIEKOMMYHHUKAIIUN

YIK 004.023, 004.921 + 06 DOI 10.46973/0201-727X_2023 4 54
C. B. Cokonos, A. B. Kocmioxos, E. H. Tuwenko

BbICOKOTOYHASI OIEHKA HAYAJIBHOM OPUEHTAIIMY BECIIUJIOTHOI'O
JIETATEJIBHOI'O AIIITAPATA IO CIYTHUKOBBIM U3MEPEHU M

AnHoTanus. PaccmatpuBaeTcs 3a1a4a HauaaIbHOM OPUEHTAIINH OECTIHIIOTHOTO JIETATEILHOTO
armapata (BITJIA) no BEICOKOTOYHBIM CITyTHUKOBBIM HU3MEpEHUsIM. PelieHue momy4yeHo B BUAE
SIBHBIX 3aBHUCHMOCTEH yrioB opueHtanuu bIIJIA oTHOCHTENBEHO reorpadmIecKoil cuCTEMbI KOOp-
JIMHAT OT BTOPUYHBIX CITyTHUKOBBIX M3MEPEHU KOOPAWHAT HABUT'AIIMOHHBIX TIPHEMHHKOB, pac-
nosioxeHHbIX Ha BIJIA, B reouenTprdeckoii cucteme koopauHar. [IpiBenena uncieHHas onieHKa
TOYHOCTH HPEJIOKEHHOT0 METO/1a, WILTIOCTpUpYIomast 3(peKTUBHOCTD €ro MPakTHIECKOTO MpH-
MeHeHHd. B pe3ynbTrare mpoBeneHNs UCCIeA0BaHUI MOMyYeHHbIE Pe3yJIbTaThl O3BOJISIOT TOBO-
PUTH O BO3MOXKHOCTH MCIIOJIB30BAHMS IPELIOKEHHOIO B CTaThe Crocoda Uil ONpenesieHUs
Ha4yalbHOM OpUEHTAMN OECIIMIIOTHOTO JIETATEJILHOTO afmapara ¢ TpeOyeMoil 47151 COBpEMEHHBIX
BIUIA tounoctsio (onpenensiemoii rabapuramu bITJIA u nomycTrMbIM BpeMeHEM MO3UIMOHH-
POBaHMs) C MUHUMAJIbHBIMU 3aTpaTaMHu.

KiroueBble ciioBa: oljeHKa KOOPAMHAT, HaYaJlbHasi OPUEHTALUs, CIIlyTHUKOBBIE H3Me-
pEeHUS, HABUTALIMOHHBIE TPUEMHUKHU.

Jast uurtupoBanus: Coxonos, C. B. BeicokoTOYHAs OlIeHKa HAYaIBHON OpHUeHTalnu Oec-
MUJIOTHOTO JIETATEIBHOrO ammapara 1o crmyTHUKOBBEIM m3Mepenusim / C. B. Cokonos,
A. B. Koctiokos, E. H. Tumenko // BectHuk PocToBCKOro rocyaapcTBeHHOTO YHUBEPCHTETA
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S. V. Sokolov, A. V. Kostyukov, E. N. Tishchenko

HIGH-PRECISION ASSESSMENT OF THE INITIAL ORIENTATION OF DRONE AIRCRAFT
BY SATELLITE MEASUREMENTS



Abstract. The paper deals with the problem of the initial orientation of the drone aircraft
by high-precision satellite measurements. The solution is obtained in the form of explicit de-
pendencies of the orientation angles of the UAV relative to the geographical coordinate system
from secondary satellite measurements of the coordinates of navigation receivers located on
the drone aircraft in the geocentric coordinate system. It is given a numerical estimate of the
proposed method ‘precision illustrating the effectiveness of its practical application.

Keywords: coordinate estimation, initial orientation, satellite measurements, navigation
receivers.
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H. C. Boickpebenyes, M. b. [lempog

METOJIHUKA ITPOTHO3UPOBAHMUS CITPOCA HA I'PY3OBBIE IIEPEBO3KH

AnHoTauus. ComepKUTcsl ONMCaHue pa3padOTaHHON aBTOpaMH 3(P(PEKTUBHOH METOIUKH
MPOTHO3MPOBAHMS CIIPOCa Ha IPY30BbIe MIEPEBO3KU. B paMkax mcciaeqoBaHus MpeayioxKeHo 1c-
TMI0JIb30BaTh KOMIUIEKCHBIN MOIXO0/, BKIIOYAONINI B ce0s1 pa3IHMyHbIE METO/IbI IIPOTHO3MPOBA-
HUSI, TAKHE KaK aHAJIU3 BPEMEHHBIX PSAI0B, SKOHOMETPUYIECKHE MOJEIH 1 KCTIEPTHBIE OLIEHKH.
AHanu3 BpeMEHHBIX PSI0B NPEACTaBIIET COO0M METO/], OCHOBAHHBIM Ha M3y4EeHUH H3MEHEHH
BEJIMYHMHBI TIEPEMEHHOI BO BpEMEHH. DKOHOMETPUIECKHE MOJIEIH, B CBOIO OUEPEb, TO3BOJISIOT
YCTaHOBUTH 3aBUCUMOCTD MEXK/Y Pa3INIHbBIMA S3KOHOMUYECKUMH MTOKA3aTENIIMHU 1 CIIPOCOM Ha
Ipy30BbIe MepeBo3KU. Mcronbp30Banne 3KCIEPTHBIX OLEHOK MO3BOJISIET YUECTh OCOOCHHOCTH
KOHKPETHOH OTpaciy ¥ MPUHITH BO BHUMaHUe MHeHue npodeccronanoB. MccnenoBanue moj-
TBEPXKAAET, YTO MCIIOIB30BAHNE PA3IMYHBIX METOZOB MPOTHO3UPOBAHUS MOXKET 3HAYUTEIHHO
MOBBICUTH TOYHOCTb ITPOTHO30B 1 TOMOYb JIOTUCTUYECKUM KOMITaHUSIM IPUHUMATH OoJiee 000c-
HOBaHHbIE pemieHus. Takum oOpa3om, pa3paboTaHHass aBTOpaMH METOANKA MPOTHO3UPOBAHUS
CIpoca Ha TPy30BbIE IEPEBO3KH TTO3BOJISIET IOCTUYh HAN0O0JIee TOUHBIX PE3yIbTaTOB U OIITUMH-
3UPOBATh AEATEILHOCTh JIOTHCTHUECKUX KOMITAHHH.



KaroueBble ciioBa: MeTO/IMKA MPOTHO3UPOBAHMUS CIPOCa HA TPY30BbIC MEPEBO3KH, aHATH3
BPEMEHHBIX PsJIOB, SKOHOMETPUUECKUE MOJICIH, 3KCIEPTHBIC OLEHKH, TOYHOCTH IMPOrHO30B,
YIPABICHUE JIOTUCTUUCCKUMU MPOIICCCAMH.
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I. S. Vyskrebentsev, M. B. Petrov

METHODOLOGY FOR FORECASTING DEMAND FOR FREIGHT TRANSPORTATION

Abstract. The paper provides the description of the effective methodology developed by the
authors for forecasting the demand for freight transportation. The study proposed using an inte-
grated approach that includes various forecasting methods, such as time series analysis, econo-
metric models and expert assessments. Time series analysis is a method based on the study of
changes in the value of a variable over time. Econometric models, in turn, make it possible to
establish the relationship between various economic indicators and the demand for freight trans-
portation. The use of expert assessments considers using the characteristics of a particular indus-
try and the professional opinions. The study confirms that using different forecasting methods
can significantly improve forecast accuracy and help logistics companies make more informed
decisions. So, the methodology developed by the authors for forecasting the demand for freight
transportation allows us to achieve the most accurate results and optimize the activities of logis-
tics companies.

Keywords: methodology for forecasting demand for freight transportation, time series
analysis, econometric models, expert assessments, forecast accuracy, logistics process man-
agement.
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TEXHUKO-TEXHOJIOT' MYECKHUE TAPAMETPHI )KEJE3HOJJOPOXHBIX CTAHIIUIA
IHOI'PY3KH U BBII'PY3KHU TBEPABIX KOMMYHAJIBHBIX OTXO/1OB,
MEPEBO3UMBIX C HCIIOJIb30BAHUEM KOHTPEHUJIEPHOM TEXHOJIOTUA

AnHoTanus. [Ipencrasnens! pa3paboTaHHbIE TEXHUKO-TEXHOJIOTHYECKUE TAPAMETPHI JKe-
JIE3HOJIOPOKHBIX CTAaHLUI MOTPY3KH U BBITPY3KH B KpyMHEWIINX Meramnonucax Poccuiickoi
®denepalii TBEPABIX KOMMYHAIBHBIX OTXOJIOB, IEPEBO3UMBIX C MCIOIH30BAHMEM KOHTpPEH-
JIEpHOM TEXHOJIOTHH, BKJIIOYAOIIUE B ce0s1 TpeOOBaHMS K IyTE€BOM U TEPMUHAIIBHO-CKIIAICKOM
CTaHIIMOHHON HH(PACTPYKTYpE, BEIOOPY pallMOHAIHHOTO CITOC00a OpraHU3aIiy IpueMa KOM-
MYHAJIBHBIX OTXOJIOB Ha KeJIE3HOIOPOKHBIM TPaHCTIOPT, UCIIOIB3yEMOMY THITY HOJIBUKHOTO
coCTaBa JUIsl peaau3alii AaHHBIX IEPEBO30K, CII0co0aM BBIIOJIHEHUS IOIPY304HO-Pasrpy-
304HBIX ONIEPALUii C HEPEBO3UMBIM I'PY30M, a TAKKE TPEOOBAHUS K [10€31000pa30BaHUIO, KO-
HOMHKE TIEpPEeBO30YHOTO IpoIiecca, COOMOACHUIO SKOJIOTHUECKUX TPEOOBaHUH C yUeToM 3a-
KoHoAatenscTBa Poccuiickoii deaepannu 1 BO3MOKHOCTH TPUMEHEHUS TapU(PHON NOTUTUKA
OAO «PX]I» B paMKax MpoeKTa OpraHA3ali{ NePEeBO3KH TBEPIBIX KOMMYHAIBHBIX OTXOA0B
JKEJNE3HOAOPOKHBIM TPAHCTIOPTOM U Ip.

KuroueBsble cjioBa: Kele3HONOPOXKHBIE CTAHLUU, KOHTPEUIEPHbIE NMEPEBO3KHU, TBEPbIE
KOMMYHaJIbHBIE OTXObI, CheMHBIH aBTOMOOWIBHBIN Ky30B, KOHTPEHIEPHBII TEPMUHAI.

st umrupoBanusi: I'yceitHoB, P. P. TeXHUKO-TEXHONOrHYECKUE TapaMETPhI KENE3HOI0-
POXKHBIX CTAaHIWI MOTPY3KU M BBITPY3KU TBEPABIX KOMMYHAIBHBIX OTXO/I0B, IEPEBO3UMBIX
C WCIOJB30BaHUEM KOHTpeinepHoit texuoioruu / P. P. TyceiinoB // Bectuk PocToB-
CKOT'0 TOCYZapCTBEHHOTO yYHUBepcUTeTa myTeld coobmenus. — 2023. — Ne 4. — C. 72-83. —
DOI 10.46973/0201-727X_2023_4_72.

R. R. Guseynov

TECHNICAL AND TECHNOLOGICAL PARAMETERS OF RAILWAY STATIONS
FOR LOADING AND UNLOADING MUNICIPAL SOLID WASTE TRANSPORTED
USING CONTRAILER TECHNOLOGY

Abstract. The developed technical and technological parameters of railway stations for
loading and unloading in the largest metropolises of the Russian Federation of solid municipal
waste transported using piggyback technology are presented, including requirements for track
and terminal-warehouse station infrastructure, the choice of a rational method for organizing
the reception of municipal waste at the railway transport, the type of rolling stock used for the
implementation of these transportations, methods of performing loading and unloading oper-
ations with the transported cargo, as well as requirements for train formation, economics of
the transportation process, compliance with environmental requirements taking into account
the legislation of the Russian Federation and the possibility of applying the tariff policy of JSC
Russian Railways as part of the project for organizing the transportation of solid municipal
waste by rail, etc.

Keywords: railway stations, container transportation, municipal solid waste, removable
car body, contrailer terminal.
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OPI'AHM3ALIMSA YITPABJIEHUA CMEINAHHBIMHA NIEPEBO3KAMM C NUCITIOJIb30BAHUEM
OBJAYHBIX TEXHOJIOT'MI HA IIPUMEPE QLIKVIEW

AnHoTamms. [IpeacTaBineH KOHIENTyalnbHbIN MOAXO0 K IPAKTUUECKOMY OIIBITY yIpaBiie-
HUSI CMELIaHHBIMU [IEPEBO3KaMHU, IOKa3aHbl aBTOPCKUE MPEATI0KEHUS 10 UCIOIb30BAHHIO 00-
JIAYHBIX TEXHOJIOTHH B YaCTH SKOHOMHYECKOH M(POBU3AIMHU JIOTUCTHYECKHUX TOTOKOB, pa3-
paboTaHbl M U3MEPEHBI CTATUCTUYECKUE TTOKa3aTe I 3P PEeKTUBHOCTH NMEPEBO30K U MPEACTaB-
JieHa JUHAMHKa M3MEHEHMs IT0Ka3aTeleld B NMPOCKLHUH K ONPEAEICHHOMY THUILY JOTMCTHYE-
CKOro notoka. Ha ocHOBaHMM CpaBHUTEIBHOIO aHAIN3a TIOKA3aHa BapHUalysl CTABOK B HAIMO-
HaJIbHOH BaioTe (py0iM) Ha IEPEBO3KH B 3aBUCHMOCTH OT PBIHOYHBIX TPEHAOB MPEIJIOKECHHS
ycayr B cpepe TpaHCIIOPTHOH NorucTuky. [IpogeMoHCTpupoBaHbl BO3MOXKHOCTH HHTEIPALIUN
00TaYHBIX TEXHOJIOTHUM B CHCTEMY YNPaBJICHHS JIOTUCTUYECKUMH ITOTOKAMH M BO3MOXKHO-
CTSIMH NPUHATHA PELIEHUI HA OCHOBaHUM TEHIEHINI N3MEHEHUI 3KOHOMMYECKUX MTOKa3aTe-
nel. JIaHo aBTOPCKOE OIPEJEICHUE TEPMUHA «IIEPETOH».

Ki1roueBble cjioBa: CMELIaHHBIE IEPEBO3KU, MHTErpalys 00JauHbIX TEXHOJIOTUII B yIIpaB-
JIeHHE TPAHCHIOPTHON JIOTUCTUKOM, IIOKA3aTeI SKOHOMUYECKOHM 3 (PEeKTHBHOCTH JTOTHCTHYE-
CKHX TTOTOKOB.

st nurupoBanus: Kypranosa, H. B. Opranusanus ynpasieHus: CMEIIaHHBIMU I1€PEBO3-
KaMH C UCIOJIb30BaHHEeM 001a4uHbIx TexHomoruid Ha npumepe QlikView / H. B. Kypranosa,
A. A. CazoHoB // BectHHK POCTOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA Iy TEH COOOIIEHUS.
—2023. —Ne 4. — C. 84-90. — DOI 10.46973/0201-727X_2023_4_84.

N. V. Kurganova, A. A. Sazonov

ORGANIZATION OF MULTIMODAL TRANSPORTATION MANAGEMENT USING
CLOUD TECHNOLOGIES ON THE EXAMPLE OF QLIKVIEW

Abstract. The paper presents a conceptual approach to the practical experience of multi-
modal transport management, shows the author's proposals for the use of cloud technologies
in terms of economic digitalization of logistics flows, develops and measures statistical indi-
cators of transportation efficiency and presents the dynamics of changes in indicators in pro-
jection to a certain type of logistics flow. Based on a comparative analysis, the variation of
rates in national currency (rubles) for transportation is shown depending on market trends in
the supply of services in the field of transport logistics. The possibilities of integrating cloud
technologies into the logistics flow management system and decision-making capabilities
based on trends in economic indicators are demonstrated. The author's definition of "distilla-
tion" is given.

Keywords: multimodal transportation, integration of cloud technologies into transport lo-
gistics management, indicators of economic efficiency of logistics flows.

For citation: Kurganova, N. V. Organization of multimodal transportation management
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B. A. Onenyesuuy, E. B. Kaumos

HEOBXOJIUMOCTD YCUWIEHUA TEPEBO30YHOT'O HIOTEHIIUAJIA
KEJIEBHOJIOPOXHOU CTAHIIMU BAUKAJIO-AMYPCKOU MATUCTPAJIA B HEJIAX
I'OTOBHOCTHU NHO®PACTPYKTYPHOI'O KOMILJIEKCA K IINTAHOBBIM I'PY30IIOTOKAM

AnHoTamus. C 1eNpI0 NMPOABWKEHHS €KEr0JHO YBEJIMYHBAIOIIETOCs IPY30MI0TOKA Ha BO-
CTOYHOM HAIPaBJICHUH JIBIKCHUS, 4 TAKXKE B paMKaxX Pealn3allii HHBECTUIIHOHHOTO IIPOEKTa
«MogepHu3anus KeJe3HOA0poXKHON MH(PpacTpykTypbl baiikano-Amypckoit u Tpanccubup-
CKOH JKeNe3HOIOPOXKHBIX MarucTpajieid ¢ pa3BUTHEM IMPOIMYCKHBIX W MPOBO3HBIX CIIOCOOHO-
CTEl» CTPYKTYPHBIM MOJPA3AEICHIAM KEJIE3HOJOPOXKHOIO TPAaHCIIOPTHOTO KOMIUIEKCAa HE0O-
XOIMMO PETYISIPHO NIPUHUMATh KOPPEKTUPYIOINE TEXHUUECKHE PEIICHUs, HAIIPABICHHBIEC Ha
ONTHMH3ALHUIO TEXHOJIOTHYECKHUX TPOLIECCOB, BO3BPAT K pealn3ali albTepPHATHBHOTO HH(pa-
CTPYKTYPHOT'O KOMIUIEKCA JKEIE3HONOPOKHBIX MaruCTpalieil, YaCTHYHYIO MOJECPHU3ALNIO NMeE-
forreiicss THQPacTPyKTYpEIL.

B ycioBusix mpupocta 00beMOB MOTPY3KH MPEANPUATHIME TO0OBIBAIOIIETO U MPOMBIIILICH-
HOT'0 KOMIIJIEKCOB, PAaCIOI0KEHHBIMH B TpaHHLIaX BOCTOYHOr0 MOTMTOHA KENe3HBIX 10POT, IS
yBEIUYEHUSI 00bEMOB T00BIYH CHIPHEBBIX TPY30B IIPEyCMaTPUBAETCS IIPOBEICHUE KOMIUIEKCA
PEKOHCTPYKTUBHBIX MEPOIIPUATHI, HAIIPABICHHBIX HA YBEIMUECHUE MIPOITYCKHON CIIOCOOHOCTH,
OCHOBHBIM M3 KOTOPBIX, IO MHEHHIO aBTOPOB, SIBJIIETCS ONTHMHU3AIMA [TyTEBOTO Pa3BUTHUS UH-
(bpacTpyKTypsl 00ILET0 ¥ HEOOIIET0 MOJIb30BAHMS KEJIE3HOJOPOXKHBIX CTaHIMH. [IpoBeneHHbII
aHaN3 OTIEIHFHOTO TPAaHCIIOPTHOTO 00hekTa BAM nokaszan HEOOXOAMMOCTh MOJIEPHHU3AINN
UH(PACTPYKTYPHI C LIENBIO YAOBIECTBOPEHHUS IIOTPEOHOCTEH MPEATPUATHS B OTIPY3KE MOJIE3HBIX
MCKOMAEMbIX C YY€TOM ABYKPAaTHOTO MPHPOCTA FPY30II0TOKA U MIEPCIIEKTHBHBIX 00HEMOB Tepe-
BO30K 10 baiikano-AMypcKold MarucTpaiu B paMKaxX pPa3BUTHUs NPOMBIIUIEHHOIO KOMILIEKCA
CTpaHbI B LIEJIOM.

KaroueBble ciioBa: BocTouHBI TOMUIOH KeNe3HBIX JOPOT, TIPOITyCcKHas U riepepadaThiBato-
masi CioCOOHOCTH, MH(PACTPYKTYPHBIH KOMIUIEKC, PEKOHCTPYKTHBHBIE MEpPONPHATHS, Iepe-
BO30YHBIN MOTCHIUA.

Jas mutupoBanusi: Onennesnd, B. A. HeoOXoauMocTh ycHiieHUS TIEPEBO30YHOTO TT0-
TEHLIMAJIA KEJIE3HOAOPOKHOM cTaHIMuU balikano-AMypCKON MarucTpaiy B LEJIsIX TOTOBHOCTH
WHPPaCTPYKTypHOTO KOMIUIEKCa K IUTaHOBBIM rpy3omnotokam / B. A. Onenuesuy, E. B. Kau-
MoB // BecTHuK POCTOBCKOTrO ToCy1apcTBEHHOTO YHUBEpCUTeTa ImyTel coodmenus. — 2023. —
Ne 4. — C. 91-100. — DOI 10.46973/0201-727X_2023_4 91.

V. A. Olentsevich, E. V. Kaimov

THE NEED TO STRENGTHEN THE TRANSPORTATION CAPACITY
THE RAILWAY STATION OF THE BAIKAL-AMUR MAINLINE IN ORDER
TO READINESS OF THE INFRASTRUCTURE COMPLEX FOR PLANNED CARGO FLOWS

Abstract. In order to promote the annually increasing freight traffic in the eastern move-
ment direction and according to the investment project "Modernization of the railway infra-
structure of the Baikal-Amur and Trans-Siberian railway with the development of throughput
and carrying capacity" the structural authorities of the railway transport complex need to make
the right technical decisions aimed at optimizing technological processes, returning to imple-
mentation of an alternative railway infrastructure complex and the partial modernization of the
existing infrastructure.

In the conditions of an increase in the volume of loading by enterprises of mining and
industrial complexes located within the boundaries of the Eastern Landfill of the same roads,
in order to increase the extraction of raw materials, it is envisaged to conduct a set of recon-
structive measures aimed at increasing throughput, the main of which, according to the au-
thors, is the optimization of the track development of the infrastructure of non-public railway
stations. The analysis of a separate transport facility proves the need to modernize the infra-
structure of non-public use in order to meet the required needs of the enterprise in the shipment
of minerals, taking into account the twofold increase in cargo traffic and promising volumes
of transportation along the Baikal-Amur mainline as part of the development of the industrial
complex of the country as a whole.



Keywords: eastern railway polygon, throughput and processing capacity, infrastructure
complex, reconstruction measures and transportation potential.

For citation: Olentsevich, V. A. The need to strengthen the transportation capacity the
railway station of the Baikal-Amur mainline in order to readiness of the infrastructure complex
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C. 3. Onbxosuxos, E. A. Ilempenesa

AHAJIN3 BO3MOKHOCTH OPTAHU3ALIMU 3EPHOBOI'O XABA
HA TEPPUTOPUH HOBOCUBUPCKOM OBJIACTH

AHHOTanus. PaccMOTpeHB! BOMPOCH OpraHu3alliil 3epPHOBOTO Xaba Ha TeppuUTOpuu 3a-
nagaoit Cubupu. YuuthiBas OOJNBIIYIO MPOTSHKEHHOCTh TeppuTopuu Poccuiickoit denepa-
IIUH, OCOOCHHOCTH PErHOHOB 3amnaaHoi CHOUPH 10 IPOU3BO/ICTBY, HAINYHE PA3IMIHBIX KITH-
MaTHYECKHX 30H M, KaK CIEACTBUE, HalMuue JeHUIMTHBIX U NPOPHUINTHBIX aJMHHUCTPA-
TUBHO-TEPPUTOPUAIBHBIX €IUHHL, HEOOXOAMMOCTH HapaIlUBaHHs SKCIIOPTHOrO MIOTEHINANIA,
Ha3pesa HeOOXOAMMOCTh NMEPECMOTPA CYIIECTBYIOIIEH JTOIMCTHKH JOCTaBKU 3€PHOBBIX I'PY-
30B. AHaJIM3 BHYTPEHHETO NMOTPEOICHNUs 3epHa B CTpaHE MOKa3ajl HEPaBHOMEPHOCTD IPOH3-
BOJICTBA M MOTpeOIeHus], ObUIM c(HOPMUPOBAHBI TPAHCIIOPTHO-JIOTUCTUYECKHE CXEMBI TPAHC-
MOPTUPOBKU 3€PHOBBIX I'PY30B OT NPOMU3BOAWTENEH K MOTPEOUTENSIM KaK Ha TEPPUTOPHH
CTpaHbl, TaK ¥ Ha IKCIIOPT Yepe3 3epHOBOM Xal, 10 KOTOPEIM pa3paboTaHbl MapUIPYTHI TIepe-
BO3KM U paccuuTaHbl Tapu(del. B pe3ynbrare yero mpeaiokeH MpOeKT OpraHu3aliy 3epPHO-
BOro xaba Ha Teppuropud HoBocHOMpPCKOro TpaHCIIOPTHOTO y3Ja.

KiroueBsble c10Ba: 36pHOBBIE IPY3bI, IEPEBO3KH, LIENb TOCTABOK, TPAHCIIOPTHO-TIOTUCTH-
YecKHe CXEMBI, 3epHOBOM Xab, Ipy30BOH TEpMHUHAJ, KOHTEHHEPHBIH TepMUHAI, TEPMUHAIBHO-
CKJIaJCKOH KOMIIJIEKC, PaCHpeAeTUTENbHBI LEeHTpP, TPAaHCIOPTHO-JOrHCTHYECKass HHppa-
CTPYKTypa, TPAaHCIIOPTHBIE KOPHIOPBI, TPAHCTIOPTHBIH y3€Il.

Jast umrupoBanusi: OnbxoBukoB, C. 3. AHaIN3 BO3MOXKHOCTH OpPTraHU3aINH 3¢PHOBOTO
xa0a Ha Tepputopun HoBocubupckoii oonactu / C. 3. OnbxoBukos, E. A. Ilerpenesa // Bect-
HUK POCTOBCKOTO roCyaapcTBEHHOTO yHHBepcuTeTa myTteit cooOmienus. — 2023, — Ne 4. —

C. 101-111. — DOI 10.46973/0201-727X_2023_4_101.

S. E. Olkhovikov, E. A. Petreneva

ANALYSIS OF THE POSSIBILITY OF ORGANIZING A GRAIN HUB
IN THE NOVOSIBIRSK REGION



Abstract. The issues of organizing a grain hub in Western Siberia are considered. Consid-
ering the large extent of the territory of the Russian Federation, the peculiarities of the regions
of Western Siberia in terms of production, the presence of different climatic zones, and, as a
consequence, the presence of deficit and surplus administrative-territorial units, the need to
increase export potential, there is an urgent need to review the existing logistics of grain cargo
delivery. An analysis of the country’s domestic grain consumption showed uneven production
and consumption; transport and logistics schemes were formed for transporting grain cargo
from producers to consumers both within the country and for export through a grain hub, for
which transportation routes were developed and calculated rates. As a result, a project was
proposed for organizing a grain hub on the territory of the Novosibirsk transport hub.

Keywords: grain cargo, transportation, supply chain, transport and logistics schemes, grain
hub, cargo terminal, container terminal, terminal and warehouse complex, distribution center,
transport and logistics infrastructure, transport corridors, transport hub.

For citation: Olkhovikov, S. E. Analysis of the possibility of organizing a grain hub in the
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11 C. llesuyk, B. A. Hsanoesa

TEXHUYECKHUE CPEACTBA TAMOKEHHOI'O KOHTPOJISA, UCITOJIB3YEMBIE
A UWAEHTHOUKALIIMU APATOHEHHBIX METAJIJIOB B MHOI'OCTOPOHHEM
ABTOMOBHWJIBHOM ITYHKTE ITPOITY CKA

AHHoOTanus. B cTathe onucaH mopsaoK mepeMeIieHus qparolieHHbIX METAIIOB Yepe3 Ta-
MOXCHHYIO T'paHuIly EBpasuiickoro KOHOMHUYECKOrO COK3a B MHOTOCTOPOHHEM aBTOMO-
OMJILHOM MYHKTE MPOIYCKA, pACCMOTPEHBI TEXHUYECKHE CPECTBA TAMOXKEHHOI'O KOHTPOJIS,
IMPUMCHSCMBIC JIJIA I/IILCHTI/I(i)I/IKaHI/II/I Aparou€HHbIX METAJIOB, IPUHIUIT UX pa6OTI)I 1 OCHOB-
HBIC XapakTepucTHKH. [ToKa3aHo, YTO TMOUCK U MICHTU(DUKAIMS JIPATOICHHBIX METAIJIOB B
IOBEJTUPHBIX U3JICTHSIX TPeOyeT MPUMEHEHHUS TAKMX METOJUK U TEXHUUECKUX CPEICTB, KOTO-
pBIe OBl B IIpeIeTbHO KOPOTKOE BPEMS B ONIEPATUBHBIX YCIOBHUSX C IOCTATOYHO BBICOKOII CTe-
MIEHBIO JJOCTOBEPHOCTH MOTIIH ObI OIPEAEIISATh: OTHOCUTCS JIU MaTepHall HCCIEMYeMOro U3Je-
JUS K JIParoieHHbIM — 30JI0TY, CepeOpy WIIM MeTajlaM TUTATHHOBOM TPYIIIEI — M KAKOB MPO-
LIEHT €ro COJEPIKaHMsI B U3JICNINH, T.€. ero nmpoda. OnpeaencHsl Hanboee 3hHEKTUBHBIC TEX-
HUYECKHUE CPEICTBA HICHTU(UKAITIH.

KuaroueBsble cjioBa: AparoleHHBIE METAJUIbI, UACHTU(DUKAIINS, TEXHHIECKHE CPEJICTBA Ta-
MOXCHHOT'O KOHTPOJIA, CHeHI/IaJ'II/I?:I/IpOBaHHBIﬁ TaMOKEHHBIN II0CT, aBTOMOOMJILHBIN ITYHKT
NpOITyCKa.



Jast muruposanus: lllepuyk, I1. C. Texaudeckue cpeacTBa TAMOXKXEHHOTO KOHTPOJIA, FC-
MOJIb3YeMbIe JIJIS1 HIICHTH(PHUKAINH APATOIIEHHBIX METAJUIOB B MHOTOCTOPOHHEM aBTOMOOHITH-
HoM myHkTe mpomycka / I1. C. llleBuyk, B. A. MBanosa // BectHuk PocToBckoro rocyaap-
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P. S. Shevchuk, V. A. lvanova

TECHNICAL MEANS OF CUSTOMS CONTROL USED TO IDENTIFY PRECIOUS METALS
AT AMULTILATERAL AUTOMOBILE CHECKPOINT

Abstract. The article describes the procedure for moving precious metals across the cus-
toms border of the Eurasian Economic Union at a multilateral automobile checkpoint, exam-
ines the technical means of customs control used to identify precious metals, the principle of
their operation and the main characteristics. It is shown that the search and identification of
precious metals in jewelry requires the use of such techniques and technical means that in an
extremely short time in operational conditions with a sufficiently high degree of reliability
could determine whether the material of the studied product belongs to precious metals — gold,
silver or platinum group metals — and what percentage of its content in the product, that is, his
sample. The most effective technical means of identification have been identified.

Keywords: precious metals, identification, technical means of customs control, specialized
customs post, automobile checkpoint.
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E. A. Yebomapesa, A. I'. Yepuses, E. B. Pazanosa, B. B. bByposyes

®OPMHUPOBAHME ITOE310B NOBBIIIEHHOM JJIUHBI
HA T'PY30OHAIIPSIKEHHBIX HAITPABJIEHUSIX
NPUIOPTOBOM KEJIE3HOHN JOPOI'U

AHHOTanus. PaccMOTpeHb! 3a1au 1 BO3MOKHBIE HAIMPABJICHUS TIOBBILIEHHUS 3(PEKTHBHO-
CTU PabOThI JKENE3HOAOPOKHBIX CTAHIMH Ha TPY30HANPSDKEHHBIX HAIPaBJICHUAX B YCIOBHSIX
OTPaHWYEHHBIX MPOITYCKHBIX CIOCOOHOCTEN y4aCTKOB IMPUIOPTOBBIX JKEJIE3HBIX JOPOT. AKTYyaIln-



3MpPOBaHbI 33/1a4l cOANaHCUPOBAHHOIO YIpaBIeHUs! paOOTOM CTaHLMK U yJacTKOB B JIOTHCTHYE-
CKHX CXeMax JIOCTaBKY I'Py30B. BBIIIOIHEH aHAIM3 COCTaBHOCTH OTIIPABIISIEMBIX II0E3/I0B CBOETO
(opMHpOBaHKS U BO3MOKHBIE MEXaHH3MBI yIpaBJCHUs YKa3aHHBIM MapaMeTpoM. B kauectBe
00BEKTa PAaCCMOTPEH yYaCTOK MKy KpyMHelIel npuroptoBoit craniumeir HoBopoccuiick Ce-
Bepo-KaBKa3CcKoil »xeje3HoM 10pord U COpTUPOBOYHOM cTaHIel bartaiick.

OCHOBHOI1 LIeJIBIO UCCIIEIOBAHUSI SIBIISIETCS BEIPAOOTKA MEPONIPHSITHIL 110 OBBIILICHUIO 3(-
(EeKTUBHOCTH PabOTHl CTaHIMK B YCJIOBUSX OTPaHUYEHHBIX MPOIYCKHBIX CHOCOOHOCTEH
HalpaBJICHUH C 1IeJbI0 YCKOPEHUS IPOIYyCKa BarOHOMOTOKOB IO NOJuroHy. C 3Toi Lelbio
BBINIOJIHEH aHAJIHM3 COCTABHOCTH IOCTYIAOLIETO MOE370N0TOKa Ha cTaHuuio HoBopoccuiick
M0 MPUOBITHIO W OTTIPABICHUIO 32 HECKOJIBKO JIET, PACCMATPUBAETCS CTATUCTHKA IO KOJIHYe-
CTBY OTIIPaBJICHHBIX N0e370B noBbIlieHHON AnuHbl (I1I1/1), ananusupyeTcst onbIT opraHu3a-
upuu II1/] Ha npyrux HanpaBICHUSIX.

[IpenyioskeHbl HampaBieHUs] MOBBILEHUS 3PQPEKTHBHOCTH pabOTHI PaccMaTPUBAEMBIX
CTaHIMH 32 CYET U3MEHEHUS JIOJIU MOE3/10B MOBBILIEHHOHN JJINHBI C OCIEIYIOIUM BO3MOXK-
HBIM THPaKUPOBAHUEM JAHHOTO OIIBITA U Ha APYTHE KeJIe3HOAOPOKHBIE CTAaHIIHU.

Ki1roueBble c10Ba: TPaHCHIOPTHBIE CUCTEMBI, XKEJIC3HOAOPOXKHBII TPAHCIIOPT, IKCILITyarTa-
UOHHAsA paboTa, MPUIIOPTOBBIE CTAHLUH, IJIaH (GOPMHUPOBAHUS MOE30B, M0e3a MOBHIIICH-
HOM JJIMHBI, IPOITyCKHAsl CIIOCOOHOCTb.

Just nutnpoBanusa: OOpMHPOBAHKE MOE30B MOBBIICHHONW AJIUHBI Ha TPY30HAPSKECH-
HBIX HaIpaBICHHUSX MPHUIIOPTOBON xkenme3Hoil moporu / E. A. YUebGorapesa, A. 1. Uepwses,
E. B. Ps3anoBa, B. B. byposiies // Becthuk PocToBckoro rocyaapcTBeHHOTO yYHUBEPCUTETA
nyteit coodenus. — 2023. — Ne 4. — C. 121-130. — DOI 10.46973/0201-727X_2023_4_121.

E. A. Chebotareva, A. G. Chernyaev, E. V. Ryazanova, V. V. Burovtsev

THE FORMING INCREASED LENGTH TRAINS
IN HIGH TRAFFIC DIRECTIONS PORT RAILWAY

Abstract. The paper considers the tasks and possible directions of increasing the efficiency
of railway stations on cargo-stressed routes in conditions of limited capacity of sections of port
railways. The tasks of balanced management of stations and sections in logistics schemes of
cargo delivery are actualized. The analysis of the composition of the sent trains of their for-
mation and possible control mechanisms for this parameter is carried out. The site between the
largest port station Novorossiysk of the North Caucasus Railway and the Bataysk marshaling
yard is considered as an object. The main purpose of the study is to develop measures to im-
prove the efficiency of stations in conditions of limited capacity of directions in order to ac-
celerate the passage of car traffic through the landfill. For this purpose, the analysis of the
composition of the incoming train traffic to the Novorossiysk station on arrival and departure
for several years has been carried out, statistics on the number of sent trains of increased length
(PPD) are considered, the experience of organizing PPD in other directions is analyzed.

The directions of increasing the efficiency of the stations under consideration by changing
the proportion of trains of increased length with subsequent possible replication of this expe-
rience to other railway stations are proposed.

Keywords: transport systems, railway transport, operational work, port stations, train for-
mation plan, trains of increased length, capacity.
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JKEJIE3HOJIOPOKHBIIA ITYTh U TPAHCIHOPTHOE CTPOUTEJBCTBO

M. E. Hukonaes, O. B. [[ywixo, B. A. Ilepgpunos, H. B. 3axapos
®POHTAJIBHBIN MOI'PY3YUK C MAHUITYJISITOPOM-TPUIIOJIOM

AHHOTanus. B coBpeMeHHOM MHpe Ha MPOMBIIUICHHBIX 00BbEKTaX Bce OoJbIlee mpuMe-
HEHHE HaXOIAT GPOHTANIbHBIE HOTPY3YMKH AJIS TOIPY3KH UMIHHAPHUYECKUX IITYYHBIX TPY30B.
[Tpu mrabenupoBaHuy 60YEK WM TPYO B HEKOTOPHIX CITydasx HEOOXOAMMO MTPOU3BOANTH KaK
JIOTIOJTHUTENHHOE MaHEBPUPOBAHUE IIACCH, TaK U JIOTIOJHUTENBHOE TTO3ULIMOHUPOBAHUE TPY-
303aXBaTHBIM OPraHoOM IOrpy3uuka. [y 3Toro nenecoodpa3Ho NCHONIb30BaTh (PPOHTATBHBIN
NOIPY3YUK C MaHMITYJISITOPOM-TPUIIOAOM. PaccMoTpeH npoiiecc nepeMerieHus rpy303axBar-
HOT'O OpraHa OT MOMEHTa 3axBaTa OOBEKTa JI0 MOMEHTa ero norpy3ku. Pa3paboTaHa KoH-
CTPYKIIMSI MEXaHM3Ma MOTPy30YHO-TPAHCIIOPTHOTO arperara. Paccuurana paboyast 30Ha 00-
CIIy’)KMBaHMS [IOTPY34rKa, KOTOPasi, B CBOIO OUYepeib, SIBIISIETCA YBEITUUYEHHOH 110 CPAaBHEHUIO
¢ 6a30BOI1 MOJIETIBIO 32 CYET HCIIOIB30BAHUS ABYXOCHOTO IIIACCH, TPOCTPAHCTBEHHO-TIApaIlie-
JIOTPAaMMHOT'O MEXaHH3Ma, TEJIECKOINYECKUX MPHUBOAOB M MaHHIyIsTopa-Tpumnona. Ilpose-
JIeH TeOMETPUUYECKHH, CTPYKTYPHBIH W KMHEMaTHUECKUH aHanu3. MccnenoBaHus nokasai,
YTO HEOOXOOMMOE BpeMsl Ha 00XO0JI MPEISITCTBUI C Y4eTOM HCHOJIBb30BAaHHS JIBYXOCHOTO
maccu coctapisieT Ha 14 % meHblie, a Ko3(h(OUIMEHT MPOU3BOIUTEIILHOCTH MOTPy34HKa pPa-
BeH 0,75 mo otHomIeHUIO kK 6a30Boit Mogenu (mateHT RU 2722747 C1, bron. Ne 16).

KiroueBbie cioBa: (QpoHTaNbHBIN MOrpy34rK, pabodas 30HA, MaHHITYJISTOP-TPUIO,
JIBYXOCHO€ IIACCH, CTPYKTYPHBIM CUHTE3, TEOMETPUUECKUM CUHTE3, KHHEMAaTUUECKUI CUHTE3,
TEJECKOITNYECKHEe MTPUBOJIBI, TPOCTPAHCTBEHHO-TIAPAJIIETOTPaMMHBIA MEXaHU3M.

st uutupoBanusi: OpoHTANBHBIN MOTPY34MK ¢ MaHUTYIsITopoM-TprnionoM / M. E. Huxo-
naes, O. B. [lymxko, B. A. Ilepdunos, H. B. 3axapos // Bectauk PocToBckoro rocyaapcrseH-
HOTo yHUBepcuTera myteit coodmienus. — 2023. — Ne 4. — C. 131-137. — DOI 10.46973/0201—
727X_2023 4 131.

M. E. Nikolaev, O. V. Dushko, V. A. Perfilov, N. V. Zakharov
FRONT LOADER WITH TRIPOD MANIPULATOR

Abstract. In the modern world, the front-end loaders for loading cylindrical piece loads
are increasingly used in industrial facilities. When stacking barrels or pipes, in some cases it

DOI 10.46973/0201-727X_2023_4_131



is necessary to perform both additional maneuvering of the chassis and additional positioning
by the loader's lifting body. To do this, it is advisable to use a front loader with a tripod ma-
nipulator. The process of moving a cargo-handling body from the moment of object capture
to the moment of its loading is considered. The design of the loading and transport unit mech-
anism has been developed. The working area of the loader is calculated, which, in turn, is
enlarged compared to the base model due to the use of a two-axle chassis, a space-parallelo-
gram mechanism, telescopic drives and a tripod manipulator. Geometric, structural and kine-
matic analysis was carried out. Studies have shown that the required time to bypass obstacles,
taking into account the use of a two-axle chassis, is 14 % less, and the loader's performance
coefficient is 0,75 relative to the base model (patent RU 2722747 C1, Issue No. 16).
Keywords: front loader, work area, tripod manipulator, biaxial chassis, structural synthesis,
geometric synthesis, kinematic synthesis, telescopic drives, spatial parallelogram mechanism.
For citation: Front loader with tripod manipulator / M. E. Nikolaev, O. V. Dushko,
V. A. Perfilov, N. V. Zakharov // Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey

Soobshcheniya. — 2023. — No. 4. — P. 131-137. — DOI 10.46973/0201-727X_2023 4 131.
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0. U. Iloooaesa, 11. C. Yypun, A. H. @edocosa, FO. C. I pubau, A. A. Jlokmes, JI. A. Unrapuonosa

3KCHEPUMEHTAJIBHBIE HCCJEIOBAHUS BETPOBOT'O BO3JIEMCTBUSA
HA OFBEKTBI TPAHCIIOPTHOM UH®PACTPYKTYPHI

AHHoTanus. PazButue TpaHCOPTHOW HMHMPACTPYKTYpPHI MPOUCXOAUT IO HECKOJIBKUM
HanpapineHusIM. OHUM U3 OCHOBHBIX SIBJISIETCS COBEPIIEHCTBOBAHWE BHEYINYHOTO TpaHC-
MIOpTa, YTO CBSI3aHO C BBICOTOM IUIOTHOCTH OPraHU3alM MPOCTPAHCTBA COBPEMEHHOTO Io-



pona. [lepcIeKTHBHBIM SIBIIETCS TPOSKTUPOBAHUE CTPOUTENHCTBA KAHATHBIX JOPOT, SKCILTY-
aTarsi KOTOPBIX CBS3aHA C HEOOXOIMMOCTBIO PEIIeHN psifia HayuHbIX 3a1ad. OTHOM U3 KITFo-
YEeBBIX 33]1a4 SIBJIICTCS 0OeceueHre 0€30acHOCTH 1 KOM(OpTa aCCAKUPOB, a TAKKE yCTOM-
YUBOCTHU U HAJISKHOCTH KOHCTpYyKimid. Crienuduka Takoro TpaHcmopTa 0a3upyeTcs Ha CBO-
OOHBIX U BBIHYXIEHHBIX KOJEOAHUSX, OMHON M3 MPHUYUH KOTOPHIX SBISIETCS BETPOBOE BO3-
JIeHiCTBHe, HOCAIIlEE BO MHOTOM CIllydae CIydaiHbId Xapaktep. s ydera atoro Qaxrtopa
IpeJIaraeTcs UCIOoIb30BaTh alllapaT CTATUYECKOro aHAIN3A.

KiaioueBble ciioBa: a’pondHaMUKa, adpoJAWHAMUYECKas TpyOa, BETpOBOE BO3IeiCTBHE,
CITy4aifHbIE MTPOIIECCH], 00pabOTKa PEe3yIbTATOB IKCIIEPUMEHTA, TIEPCIEKTUBHBINA TPAHCTIOPT.

Jast muTupoBaHusA: DKCICPUMEHTAIILHBIC HCCIICIOBAaHHUS BETPOBOTO BO3JICHCTBUS HA
00BekTH TpaHcnopTHoi nHMpacTpykTypsl / O. U. Ilognaesa, I1. C. Uypun, A. H. ®enocosa
[u np.] // BecTHrK POCTOBCKOTO rOCyTapCTBEHHOTO YHUBEPCHTETA ITyTel coobienus. — 2023.
—Ne 4, — C. 138-145. — DOI 10.46973/0201-727X_2023_4_138.

O. |. Poddaeva, P. S. Churin, A. N. Fedosova, Yu. S. Gribach, A. A. Loktev, L. A. lllarionova

EXPERIMENTAL STUDIES OF WIND IMPACT ON TRANSPORT
INFRASTRUCTURE OBJECTS

Abstract. The development of transport infrastructure takes place in several directions. One of
the main is the improvement of off-street transport, which is associated with the high density of
space organization in a modern city. Promising is the design of the construction of cable cars, the
operation of which is associated with the need to solve a number of scientific problems. One of the
key tasks is to ensure the safety and comfort of passengers, as well as the stability and reliability
of structures. The specificity of such transport is based on free and forced vibrations, one of the
reasons for which is the wind effect, which in many cases is random in nature. To take this factor
into account, it is proposed to use a static analysis apparatus.

Keywords: aerodynamics, wind tunnel, wind impact, random processes, experimental re-
sults processing, advanced transport.
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C. M. Kosanes, A. H. ['yoa, A. Y. [loneuii

AHAJIMTUYECKHUHI OB30P TPYJ10B KOH®EPEHIIUH I1TI"23

Annoramusi. B nepuon ¢ 25 no 29 cenrs6pst 2023 roaa B r. Cankr-IleTepOypre nporiia
CenpMmast MeXIyHapoIHAs Hay4dHast KoH(epeHus «HTenneKkTyansHple HHOPMAIIMOHHBIC
TEXHOJIOTHH B TeXHUKe M Ha mpousBoactee» (IITI’23), oprannzoBannas ®I'BOY BO «Po-
CTOBCKMM TOCYJJApCTBEHHBIM YHHBEPCUTETOM IyTeil coobmienus», CII6IY u UTMO npu
noazepxkke Poccuiickoil acconani HCKyccTBeHHOTro nunHTesviekta. Lensto IITI23 apnsercs
0o0BeIMHEHNE TIEPEOBOTO MEXKAYHAPOIHOTO OIBITAa B 00JIaCTH Pa3pabOTKH U BHEIAPEHUS CO-
BpPEMEHHBIX METOJIOB ABTOMATHU3AIUH, IIM(DPOBU3AIINH 1 HCKYCCTBEHHOTO MHTEIUIEKTA B PyH-
JAMEHTAIIBHBIX U MPHUKIIAJHBIX HAayKax, a TAK)KE pa3BUTHE KOHTAKTOB B 3Tol obnactu. B cra-
The MPUBOUTCS KPaTKoe pedeprupoBaHue MPECTaBISHHBIX Ha KOH(epeHInr Hanbomee UH-
TEPECHBIX JOKJIAJI0B, BKIIIOYast JiBa IUICHAPHBIX JOKJIA/a M aHaIi3 paboThl KPYTIIOTO CTOJA.

KawueBble cjioBa: MHTEIUIEKTyalbHbIe HHQOPMAIIMOHHBIE TEXHOJIOTHH, WCKYCCTBEHHBIN
WHTEIUICKT, MATKUE BHIYUCICHIS, MHTEIUICKTYAIH3aIHs TPOMBIIUICHHOCTH.

Jns untupoBanusi: Kosanes, C. M. Ananutudeckuit 0030p TpyaoB konpepenimu [1T1°23
/ C.M. Kosanes, A. H. I'yna, A. W. [lonrwii / BectHnk PocToBCKOT0 rocy1apCTBEHHOTO YHH-
BepcuteTa myTed coobmeHus. — 2023. — Ne 4. — C. 146-163. — DOI 10.46973/0201—
727X_2023_4_146.

S. M. Kovalev, A. N. Guda, A. I. Dolgiy
ANALYTICAL REVIEW OF THE PROCEEDINGS OF THE IITI’23 CONFERENCE

Abstract. During the period from September 25 to September 29, 2023, the seventh Interna-
tional Scientific Conference “Intelligent Information Technologies in Engineering and Manu-
facturing” (IITI'23) was held in St. Petersburg. It was organized by the Rostov State Transport



University, St. Petersburg State University and ITMO with the support of the Russian Associ-
ation of Artificial Intelligence. The goal of the IITI’23 is to combine advanced international
experience in the development and implementation of modern methods of automation, digi-
talization and artificial intelligence in basic and applied sciences as well as to develop contacts
in these spheres. The paper provides a brief summary of the most interesting reports presented
at the conference, including two plenary reports and an analysis of the work of the round table.

Keywords: intelligent information technologies, artificial intelligence, soft computing, in-

dustrial intellectualization.
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PA3PABOTKA TEOPUHU YITPOIIEHHBIX MATEMATUYECKHWX MOJIEJIEN
INHEBMATHYECKUX ITPOLHECCOB



AnHoTanus. PaccMorpena npobieMa MOJeTUpOBaHUs PA0OTHI PA3IMYHBIX ITHEBMATHYE-
CKHX CHCTEM, B YACTHOCTH BOTIPOCa UCTEUCHHS BO3yXa U3 pe3epByapa B arMmocdepy. [Ipume-
HSICMBIC B HACTOSIICE BPEMS PACUCTHBIC MOJICITH THEBMATHYCCKUX CHCTEM CTPOSITCS HA JI0-
CTaTOYHO CIIOXKHBIX YPABHEHHSIX, B3ATHIX M3 Ta30JMHAMUKN W THAPABIUKA. J[JIs1 yrpouieHus
WHXKEHEPHBIX PACUCTOB M CHU)KEHUS HArPYy3KU Ha BEIYUCIIUTEILHYIO TEXHUKY TIPU MOJICITUPO-
BaHMH OBUTH MPEIOKECHBI METOJIMKA U PACUCTHBIC YPaBHEHHS MCTEUCHUS CKATOrO BO3yXa
U3 pe3epByapa ¢ 3aJaHHBIMA 00BEMOM M IIJIOIIABI0 BRIXOAHOTO OTBEPCTHSA. BBIJIO MpoH3Be-
JICHO TeopeTnieckoe 000CHOBaHUE MPEIOKEHHBIX YpaBHEHHI Yepe3 MOCTPOCHUE dYHEPTreTH-
yeckoro O0ananca. Takxke IpeIyioKeHO YpaBHEHNE, TO3BOJISIONIEE HA OCHOBE SKCIIOHCHIHATb-
HOU (YHKITHH [TPH U3BECTHOM 00BeMe, HAYaTbHOM JABJICHUH U TUTOIIAIN BEIXOJAHOTO OTBEP-
CTHSI CMOJICIIMPOBATH TPOIECC BBIXOJA BO3ayXa B atMocdepy. [IpounsBerieHo cpaBHEHHUE TIO-
JMYYEeHHBIX YPaBHEHUH € DKCTIEPUMEHTAIILHBIMH JaHHBIMH.

KiroueBble cjioBa: MaTeMaTHUeCKOE MOJCITHPOBAHUE MHEBMATHUCCKUX MPOIIECCOB, CKO-
POCTh BO3YIITHOM BOJTHBI, KOMITBEOTEPHOE MOJICTIMPOBAHNE, CIKATHIN BO3AYX, YPaBHEHHE T30/~
HaMUKH, IOJIBIKHOM COCTAB, THEBMATHIECKHE TOPMO3a M0e3/(a, THEBMATHYCCKIE CUCTEMBI.

Jst nurupoBanus: Msanos, I1. FO. PazpaboTka Teopun ynpomeHHbIX MaTeMaTHIECKUX
Mozener nHepMmarndeckux mpoueccos / I1. FO. MBanor // Bectauk PoctoBckoro rocynap-

CTBEHHOTO yHHUBepcuTeTa mytei coobmenus. — 2023. — Ne 4. — C. 164-174. —
DOI 10.46973/0201-727X_2023_4_164.

P. Yu. lvanov

THEORY DEVELOPMENT OF SIMPLIFIED MATHEMATICAL MODELS
OF PNEUMATIC PROCESSES

Abstract. This paper solves the problem of modeling the operation of pneumatic systems,
in particular the issue of air outflow from the tank into the atmosphere. The calculation models
of pneumatic systems currently used are based on rather complex equations taken from gas
dynamics and hydraulics. To simplify engineering calculations and reduce the load on com-
puting equipment during modeling, a methodology and calculation equations for the outflow
of compressed air from a tank with a given volume and area of the outlet were proposed. The
theoretical substantiation of the proposed equations through the construction of the energy
balance was carried out. An equation is also proposed that allows, based on an exponential
function for a known volume, initial pressure and outlet area, to simulate the process of air
escaping into the atmosphere. The obtained equations are compared with experimental data.

Keywords: mathematical modeling of pneumatic processes, air wave speed, computer
modeling, compressed air, gas dynamics equation, rolling stock, train pneumatic brakes, pneu-
matic systems.
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M. E. Kopsieun, B. 1. Meoseoes, FO. B. Illgey

MATEMATHYECKASI MOJIEJb PACIIPEJEJTEHUS ABTOMOBUJIEN
O JIOPOKHOM CETHU IO BTOPOMY IIPUHIIUITY BAPJIPOITA


mailto:ivanov@mail.ru

HA OCHOBE MOJEJIM 'PUHIINJIICA

AnHoTanus. Paccmotpen 0030p pabot mmo Bropomy npuHuuiy Bapapona (cucteMHsiii or-
TUMYM), IIOKa3bIBAIOLIEMY ONITUMAJILHOE U1 O0IECTBa paclpeieIeHIe aBTOMOOMIIbHBIX 110~
TOKOB I10 TPAHCIIOPTHOM ceTu. B 0030pe mokaszano, 4to ¢ noMoinkto coppeMeHHbx UTC-Tex-
HOJIOTUH, 3alpeTa Mpoe3zia Mo yyacTkaM yInuHo-1opoxHoi cetu (YIC) MOKHO CTUMYIHPO-
BaTh IIOBE/ICHHUE TACCAKUPOB U MPUOINU3UTHCS K «CUCTEMHOMY ONTUMYMY». Mozemnb BpeMeHH
MEPEIBIKCHAA B 3aBHCHMOCTH OT MHTEHCHBHOCTHM TPAaHCIOPTHOTO MOTOKA MOJIy4eHa AJIs
KJlaccuueckoi monenu I'punimmiinca. Ha ocHOBe 3TOM MOAENH IONYYEHO pacIpereicHUue
TPAHCIIOPTHBIX MOTOKOB IO BTOPOMY NPUHIMITY Bapapona B ciydae «y3KOW» U «IIUPOKOI»
JIOPOT U IBYX «y3Kux» znopor. Ilomyuens! ananutndeckue GopMyIibl Ul pacueTa pacipere-
JIeHUs1 aBTOMOOMIIEH 1Mo ABYM goporam. [IpuBeneH YncieHHbIH TpuMep, MOKa3bIBAIOIIUN OT-
JM4Yre IpUHIUIOB Bapapomna — «kOHKYpEeHTHOT0 paBHOBECHUS» U «CUCTEMHOTO OITHMYyMa).

KiroueBble cj1oBa: TPaHCHOPTHBIN HOTOK, BEIOOP MapIIpyTa MEepEeaBIKEHHS, IPUHIIUIIBI
Bapapona, cuctemHsiif onTuMym, Moziens [ punmmiaca.

Jas untupoBanusi: Kopsrun, M. E. MaremaTtuueckast MOJIeIb pacrpe/ielieHusl aBTOMO-
Owuieii o JOPOKHOM CETH 0 BTOpOMY NpHHIUITY Bapapona Ha ocHOBe Monenu [ punmminca
/ M. E. Kopsarun, B. U. Mexasenes, 0. B. llIser // Bectank PocToBckoro rocymapcTBeHHOTO
yHUBepcuTeTa mytei coodmenus. — 2023. — Ne 4, — C. 175-183. — DOI 10.46973/0201—
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M. E. Koryagin, V. I. Medvedeyv, Yu. V. Shvets

MATHEMATICAL MODEL OF CARS DISTRIBUTION ALONG THE ROAD NETWORK
ACCORDING TO THE SECOND WARDROP PRINCIPLE BASED
ON THE GREENSHIELDS MODEL

Abstract. The paper considers a review of works on the second principle of Wardrop which
shows the optimal distribution of car flows for society along the transport network. The review
shows that by using modern ITS technologies, the prohibition of travel through sections of the
road network can stimulate the behavior of passengers and approach the “systemic optimum”.
The travel time model depending on the intensity of the traffic flow was obtained for the clas-
sical Greenshields model. Based on this model, the distribution of traffic flows was obtained
according to the second Wardrop principle: in the case of “narrow” and “wide” roads; two
“narrow” roads. Analytical formulas are obtained for calculating the distribution of cars along
two roads. A numerical example is given showing the difference between the principles of
Wardrop: “competitive equilibrium” and “systemic optimum”.

Keywords: traffic flow, route selection, Wardrop principles, system optimum, Green-
shields model.

For citation: Koryagin, M. E. Mathematical model of cars distribution along the road net-
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A. A. Komsaxos, T. B. Komaxoea, A. U. Llxynos

INPUMEHEHUE BEPOATHOCTHOTI'O HOAXOJA AJ151 ®OPMHUPOBAHUS 'PAPUKA
SJIEKTPOTAI'OBOU HAT'PY3KHU TP MMUTAIIMOHHOM MOJEJIMPOBAHNU CUCTEMBI

TAT'OBOI'O JIEKTPOCHABKEHU S

AHHOTauus. PaccMoTpeHbl BOIPOCH MPUMEHEHHST BEPOSTHOCTHOTO MOAX0/1a ist hopMu-
poBaHus rpaduKa MEKTPOTATOBON HArPY3KU MPH HMHTAIMOHHOM MOJETHPOBAHUH CHCTEMBI
TATOBOTO AIIEKTPOCHAOKEeHHUs. B kauecTBe 6a30BOT0 BHIOpaH METO/, OCHOBaHHBIN Ha MpUMe-
HEHHM YHHBEPCAJIbHON BbIpaBHHMBAIONICH (YHKIMM Ha OCHOBE TaMMa-paclpelleiCHHsL.
Ouenka 3 (heKTHBHOCTH aNMPOKCUMAIMX BHIITOJIHEHA ¢ IPUMEHEHHeM Kputepus Koimoro-
poa. ITokazaHo, 4To /Ui 3aaHMs TATOBOW HArpy3KH €IMHUYHOTO TO€3/1a Ha Y4acTKax co
CPaBHUTEJBHO MPOCTHIM MPO(UIEM MyTH BO3MOXHO HCIIONB30BaHUE YKAa3aHHOTO METOoJa C
napameTpaMy raMMa-pacipe/ielieHus, OpeeieMbIMU Yepe3 KodpGuueHT 3 GeKTHBHOCTH
TOKa Harpy3ku. Ha ocHOBe aBTOpPCKO# MoJesH B mporpaMMHOM komiuiekce SimInTech Bbi-
MIOJTHEHO JBYXBapHaHTHOE HMHUTAIIHOHHOE MOJICIIMPOBAHNE CUCTEMBI TATOBOT'O AJIEKTPOCHA0-
JKEHHS JUTs PaKTHYECKOTO U BEPOSITHOCTHOTO TpadyKa TATOBOH HArpy3Ku. ITO TO3BOIISIET TO-
BOPHTH O TOM, YTO BEPOSTHOCTHBIN IpaduKk MOXKET OBITH MPUMEHEH BMECTO PEalbHOTO Ipa-
duka U1 onpesieNnieHns pacxoa U MoTepb IEKTPOIHEPTUH B TATOBOH ceTH. [loka3aHsl rpa-
HUIIBI IPUMEHEHHS YKAa3aHHOTO METOJIa. Y CTAHOBJICHO, UTO JUIS TATOBOW HArpy3ku ¢uiaepos
KOHTAaKTHOHU ceTh TpeOyeTcss KOPPEKTUPOBKA MapaMeTPOB raMMa-paclpe/ieNieHNs] Ha OCHOBE
UTEPAIIHOHHBIX METOJIOB pacyera.

KnioueBble ci10Ba: cucteMa TSArOBOTO 3JIEKTPOCHAOKEHHSI, UMUTALMOHHOE MOJIEIINPOBA-
HUE, TSATOBasl HArPY3Ka, raMMa-pacipe/ielieHie, IIOTePH IEKTPOIHEPTHH.

Jast uurupoBanus: Komskos, A. A. llpumeHeHre BEpOSTHOCTHOTO IMOAX0/A T OPMHU-
poBaHUsI rpaduKa JIEKTPOTATOBON HATPY3KH MPH HMUTAITUOHHOM MOJIETTUPOBAHUH CUCTEMBI
TsAroBoro anekrpocHatkenus / A. A. Komsikos, T. B. Komskosa, A. U. Illkynos // Bectauk
PocToBckoro rocymapcTBeHHOTO yHUBepcHuTeTa myTeit coobmenns. — 2023. — Ne 4. — C. 184—
192. — DOI 10.46973/0201-727X_2023_4 184.

A. A. Komyakov, T. V. Komyakova, F. I. Shkulov

APPLICATION OF A PROBABILISTIC APPROACH FOR THE FORMATION
OF AN ELECTRIC TRACTION LOAD GRAPH IN THE SIMULATION
OF A TRACTION POWER SUPPLY SYSTEM



Abstract. The paper deals with the application of a probabilistic approach for the formation
of an electric traction load graph in the simulation modeling of a traction power supply system.
The method based on the application of a universal leveling function based on the gamma
distribution is chosen as the basic one. The estimation of the approximation efficiency was
performed using the Kolmogorov criterion. It is shown that to set the traction load of a single
train on sections with a relatively simple track profile, it is possible to use the specified method
with gamma distribution parameters determined through the load current efficiency coeffi-
cient. Based on the author's model, a two-variant simulation of the traction power supply sys-
tem for the actual and probabilistic traction load schedule was performed in the SimInTech
software package; at the same time, almost identical results were obtained. This allows us to
say that a probabilistic graph can be used instead of a real graph to determine the consumption
and loss of electricity in the electric traction network. The application of this method is shown.
it is deemed that the traction load of the feeders of the contact network requires correction of
the parameters of the gamma distribution based on iterative calculation methods.

Keywords: traction power supply system, simulation modeling, traction load, gamma dis-
tribution, power losses.
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C. A. Mapunun

OIIEHKA BJIMSIHUSA ITOT'OJJHBIX YCJIOBUM HA PACXO/I DJIEKTPOSHEPT U
B MOTOPBATOHHOM TSTE HA IPUMEPE T'OPBKOBCKOM KEJIE3HOH JJOPOI'"

AHHoTanus. B mporiecce sKCIuTyaTanuy MOTOPBAarOHHOTO TIOJIBMYKHOTO COCTaBa B TIPUTO-
POJIHOM JIBM)KEHUH Ha pacxo]l 3JEKTPOIHEPTHU HA TATYy MOTYT OKa3bIBAaTh BIUSHUE pa3ivy-
HbIE (PAaKTOpBI, B TOM YHCJIE TIOTOJHBIC YCIOBHS: TEMIEpaTypa U BIAXKHOCTh OKPY>KaIOLIETO
BO3JIyXa, aTMOCQepHOe JaBlieHne, BeTep, ocaaku. Ha nmpumepe yyactka Huxunit HoBropom —
3aBomkbe [ OpBKOBCKOM JKeIe3HOW TOPOTH HMCCIIEIOBAHO BIHSHHUE MPUPOAHBIX (PaKTOPOB Ha
pacxos 3JeKTPOIHEPTHH Ha TATY B IPUTOPOTHOM JIBIKEHHH. B MicciaenoBaHNM € HCIIOIB30Ba-



HHEM METOJI0B TEOPUH BEPOATHOCTEH U MaTEMAaTHUECKON CTATUCTUKH yCTaHOBJIEHO, YTO 3Ha-
YMMO€ BJIMSHHUE Ha PACXOJ JICKTPOIHEPIHU Ha TATY B IPUTOPOJHOM JIBUKEHUM OKa3bIBaeT
TOJIBKO TEMIIepaTypa OKPY)KaIoLIero BO3AyXa. BrnusHue Apyrux mpuUpoIHBIX (akTOPOB He-
3Ha4YMMO.

Ki1roueBble c10Ba: MOTOPBaroHHas Tsra, IPUropoIHOE IBIKEHUE, PACXO IIEKTPOIHED-
MM, HOPMAJIBHOE pacIpesiesieHNe, KOPPESILMOHHBIN aHaIN3.

Jns nurupoBanus: Mapunus, C. A. OneHka BIUSHUS TTOTOJHBIX YCIOBHH Ha pacxon
JNIEKTPO’HEPTUN B MOTOPBArOHHOW TsAre Ha mpumepe [OpbKOBCKOW >kene3HOW aopord /
C. A. Mapunns // BectHEK POCTOBCKOTO TOCY/IapCTBEHHOTO YHHBEPCUTETA MyTeH cooOie-
Hust. — 2023. — Ne 4. — C. 193-200. — DOI 10.46973/0201-727X_2023_4_193.

S. A. Marinin

ASSESSMENT OF THE INFLUENCE OF WEATHER CONDITIONS ON ELECTRIC ENERGY
CONSUMPTION IN MOTOR CAR TRACTION BY THE EXAMPLE OF THE GORKY RAILWAY

Abstract. During the operation of multi-unit rolling stock in suburban traffic, the electricity
consumption on traction can be influenced by various factors, including weather conditions:
ambient temperature and humidity, atmospheric pressure, wind, precipitation. Using the ex-
ample of the Nizhny Novgorod — Zavolzhye section of the Gorky Railway, the influence of
natural factors on electricity consumption for traction in suburban traffic was studied. It is used
the methods of probability theory and mathematical statistics, it was found that only the am-
bient air temperature has a significant effect on the energy consumption for traction in subur-
ban traffic. The influence of other natural factors is insignificant.

Keywords: motor-car traction, commuter traffic, power consumption, normal distribution,
correlation analysis.

For citation: Marinin, S. A. Assessment of the influence of weather conditions on electric
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E. FO. Muxasnvsn

MHOT'OKPUTEPUAJIBHASI ONTUMM3ALIAA PACHIPENEJTEHUSI PEAKTABHBIX
MOIIHOCTEU HOTPEBUTEJIEN B DQHEPTOCUCTEMAX

AnHoTtanus. [Ipu pemienun 3a1a4u KOMIEHCAIUU PEAKTUBHOM MOIIHOCTH CJIETyEeT OTMe-
TUThb TECHYIO B3aUMOCBS3b Pa3MEUICHUSI KOMIIEHCUPYIOUIUX YCTPOUCTB B y3JlaX 3HEProcu-
CTEMBI CO CHIDKCHHEM TIOTEePh aKTHBHOM MOIITHOCTH M TIOBBIIIIEHUS KAY€CTBA JICKTPOIHEPTHH.
MHOroJIeTHIE HUCCIICOBAHUS B pacCMaTpUBaeMoi 001acT ObUIM B OCHOBHOM HAIlpaBJICHBI
Ha YMEHbIIIEHUE Pa3MEPHOCTH pelIaeMoi 3aa4u ¥ Ipeo10JieHue HHHOPMAITMOHHON pa300-
MIEHHOCTH OTACTBHBIX MTOJCUCTEM.

Lenbro MccaenoBaHus SBISETCSA Pa3padOTKa METOOJOTHMHM pacdyeTa KOMIICHCAIUH peak-
TUBHOW MOIIHOCTH MOTpeOuTeNel B SHEProcucTeMaXx, YCTaHABIIMBAIOIIEH MPUHIIUITEI MaTe-
MaTUYECKOT0 MOAEIUPOBAHUS IPU HAIMYUU HEONPEACICHHOCTEN Pa3IMYHOro BUAA: 10 3Ha-



YEHUSM TIapaMETPOB CETH, «Pa3MBITOCTHIO» HEKOTOPHIX TEXHWYCCKUX OTPAaHWUCHUN W He-
OTIPENICTICHHOCTRIO TICNIel ONTHMM3AIIMU TPH BBHIOOpE W pPa3MEIICHUH KOMIICHCHPYIOITHX
ycrpoiicts (KVY).

OntumansHoe pasmenienue KY sBisercs mo cBoel cyTu 3aauyeit MHOTOKPUTEPHUAIBHOM.
B pabote copmyarpoBaHbl OCHOBHBIE €I ONTHMH3AINN: TOBHIIIEHNE SKOHOMUYECKHIX H
TEXHWMYECKUX TIOKa3aTeliell paboThl CEeTH, ONTHMAajIbHOE YMEHBIIEHHE TEXHOJIOTHYECKUX
CIIOXHOCTEH mpu peanuzanuu npoekta KPM u Ha X ocCHOBE pa3paboTaHbI CICIYIOIINUE KPH-
TepUM: MAaKCUMaJIbHOE CHIKEHHE MOTEPh AaKTUBHOM M PEAaKTUBHOM MOIIIHOCTEH, ONTHUMAaIIb-
HBIA PEKUM HAIPSDKEHUS B Y3J1aX DHEPTOCHCTEMBI B 9achl €€ HANOOIBIINX HarPy30K U MUHH-
MyM TE€XHOJIOTMUECKHX CIIOKHOCTeH. /[aHo MaTeMaTudyeckoe OMUCaHHUe 3a/1auu 1O Mepeyuc-
JICHHBIM KPUTEPUSM M pa3paboTaHa METOAMKA BhieneHus obnact [lapero mo stum kpute-
PUSM B YCIOBHUSX OTPAHUYEHHOTO pecypca KOMIEHCUPYIOMUX ycTporcTB. [louck addextus-
HOTO pelieHus B oosactu [TapeTo ucmonp3yer TeOpHI0 HEYSTKIX MHOXKECTB U TI0 CBOCH CyTH
cyobekTuBHa. [1o3TOMY Takoro poja MoJIelb TOCTPOSHA Ha COYCTAHUN MAaTEeMAaTHICCKUX Me-
TOJIOB ONTHMH3AIINA U HE BIOJTHE (hOPMATBHBIX TIPOIIETYP, BHIIOIHIEMBIX YEIIOBEKOM Ha pa3-
JUYHBIX CTaIWSAX TPUHITHA peIIeHui (dKCrepTHhIe Tporenypbl). COOTBETCTBYIOMIAS IKC-
MIEpPTHAs TPOIEAypa MPHHATUS PEIICHUH TpeOyeT ONMpeNeieHUs PEeKUMHBIX YIIEpOOB OT
HEy4JacTHS TPYIIIBI TOTEHINATHHO MACCUBHBIX NoAcTaHIuii B KPM, uTo MoXkeT OBITH clienaHo
0 PEKOMEHIOBAHHOM B paboTe METOINKE.

KiaroueBblie cJIoBa: KOMIICHCAIIMS PEAKTUBHON MOIIHOCTH, SHEProcucTema, ooaacth [la-
pCTO, HaHpH)KCHI/Ie, KpI/ITepI/II/I OIITUMU3AalIMH, aKTHBHAs1 MOIIHOCTb, pCaKTI/IBHaSI MOIITHOCTB,
KOMIIEHCHPYIOIINE YCTPONCTBA.

Jast umTupoBanusi: Mukasness, E. FO. MHorokputepuansHas ONTUMU3AIMS pacipeie-
JIEHWsI PEaKTHBHBIX MOIIHOCTEW moTpebuteneii B sHeprocuctemax / E. HO. Mukasmbsa //
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E. Yu. Mikaelyan

MULTI-CRITERIA OPTIMIZATION OF CONSUMER REACTIVE POWER DISTRIBUTION
IN POWER SYSTEMS

Abstract. When solving the problem of reactive power compensation, it should be noted
that the placement of compensating devices in power system nodes is closely related to the
reduction of active power losses and improvement of power quality. Many years of research
in this area were mainly aimed at reducing the dimensionality of the problem to be solved and
overcoming the information separation of individual subsystems.

The purpose of the research is to develop a methodology for calculating the reactive power
compensation of consumers in power systems, which establishes the principles of mathemati-
cal modeling in the presence of uncertainties of various kinds: on the values of network pa-
rameters, "blurriness"” of some technical limitations and uncertainty of optimization objectives
in the selection and placement of compensating devices (CG).

Optimal placement of CHP is inherently a multicriteria problem. The main optimization
objectives are formulated in the paper: increase of economic and technical indicators of net-
work operation, optimal reduction of technological difficulties in the implementation of the
PFC project and on their basis the following criteria are developed: maximum reduction of
active and reactive power losses, optimal voltage regime in the power system nodes during the
hours of its highest loads and minimum technological difficulties. A mathematical description
of the problem according to the above criteria is given and a methodology for selecting the
Pareto region according to these criteria under conditions of limited resource of compensating
devices is developed. The search for an effective solution in the Pareto area uses the theory of
fuzzy sets and is inherently subjective. Therefore, this kind of model is built on a combination
of mathematical methods of optimization and not quite formal procedures performed by a per-
son at different stages of decision making (expert procedures). The corresponding expert de-
cision-making procedure requires determination of mode damages from non-participation of
a group of potentially passive substations in PFC, which can be done according to the meth-
odology recommended in the paper.



Keywords: reactive power compensation power system, power system, Pareto domain,
voltage, optimization criteria, active power, reactive power, compensating devices.
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B. A. Ocunos, A. B. botixo, B. H. Yepnuix

BAPUAHTHBI OPTAHU3ALINN EMKOCTHOI'O OTBOPA MOIIIHOCTH
HA QJIEKTPUOULIUPOBAHHBIX KEJIE3HBIX TOPOI'AX IEPEMEHHOI'O TOKA

Annoranus. VcciienoBanus, N30KEHHBIC B CTaThe, HATIPABJICHBI HAa PEIIeHUE 3a7a91 Op-
TaHU3AIMH TOYEK MTUTAHUS DJIEKTPONOTPeOUTENeH, PacoNaraoXxcs BA0Jb MOJOTHA JEK-
TPUPHUIMPOBAHHBIX KEJIE3HBIX OpOr. Takue TOUKM MUTaHUS MPEeTHA3HAYSHBI TTPEKIE BCETO
JUTSE TUTAHUS MAJIOMOIIHBIX MOTPEeOUTeNel, TakKuX Kak yCTPOHCTBA M3MEPEHHsI, KOHTPOJI,
HaOJroIeHNst ¥ OcBelIeHus. B kauecTBe 6a30BOro HCTOYHHUKA SHEPTHH B CTaThe MPEAIaracTcs
HCITIOJIB30BaTh HAIIPSHKEHHUE, PACTIPEICIISIEMOE 10 IIETIH U30JISITOPOB B TUPJISIHAE, a UMEHHO T1a-
JICHUE HAMPSHKSHUS Ha TEPBOM H30JISITOPE, UMEIOIEM HEeTIOCPEICTBEHHBIN KOHTAKT C 3a3eM-
JICHHOW apMmaTypoi. B kauecTBe npumepa NpeAJIoxKeH BApUaHT NOIKII0YeHUA K JinHusm [I1P,
MPOKJIAIBIBAEMBIM BJIOJIb ITOJIOTHA IEKTPUGUITUPOBAHHBIX JKEJIE3HBIX Jopor. Takoi moaxon
MOJKET OBITh HICTIOJIB30BaH B CUCTEMAX, TTO3BOJISIONINX OCYIIECTBIISATE OTOOP AIIEKTPOIHEPTHH
C TIOCJEYIOIINM €€ MPeo0pa3oBaHUEM U HAKOTIEHHEM CITEIIHAEHBIM YCTPOUCTBOM.

KuaroueBble cjioBa: eMKOCTHOM JI€NHUTENb HAIPsDKEHUS, 3JEKTPOCHAOKEeHHEe, eMKOCTHAs
CBsI3b, KOHTaKTHAS CETh, JJIEKTPUICCKUE KEJIC3HBIC JOPOTH.

Jast murupoBanus: Ocurnos, B. A. BapuaHTsl opranu3aiiui eMKOCTHOT'O 0TOOpa MOIIIHO-
CTH Ha JIIEKTPUPUIMPOBAHHBIX KENE3HBIX Joporax mnepemMeHHoro Toka / B. A. Ocumos,
A. B. boiiko, B. H. Uepnbix // BecTHuk POCTOBCKOTO rOCyAapcTBEHHOTO YHUBEPCUTETA MTyTEH
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V. A. Osipov, A. V. Boyko, V. N. Chernykh

OPTIONS FOR THE ORGANIZATION OF CAPACITIVE POWER
TAKE-OFF ON ELECTRIFIED AC RAILWAYS

Abstract. The research presented in this paper is aimed at solving the problem of organiz-
ing power supply points for electric consumers located along the track of electrified railways.
Such power points are primarily designed to power low-power consumers, such as measuring,
monitoring, surveillance and lighting devices. As a basic energy source, the paper proposes to
use the voltage distributed along the circuit of insulators in the garland, namely, the voltage
drop on the first insulator having direct contact with the grounded armature. As an example,
the option of connecting to the DPR lines laid along the track of electrified railways is pro-
posed. This approach can be used in systems that allow the extraction of electricity with its
subsequent conversion and accumulation by a special device.

Keywords: capacitive voltage divider, power supply, capacitive coupling, contact network,
electric railways.
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HOJABUKHOMN COCTAB, BE3OITIACHOCTD JIBUKEHUS U KOOI sl

A. H. bananaes, A. B. ’Kebanos, C. B. Kopxuna

BbIBOP ITIOBEPXHOCTHU KOHTPOJISI HAT'PEBA KOJIECA IT'PY30BOI'O BAI'OHA
P TOPMOKEHUMU C HEJBbIO TMATHOCTUKHU TOPMO30B

AnHoTamus. B HacTosiee BpeMs MOSBJISIOTCS HOBBIE CHCTEMbI aBTOMATH3UPOBAHHOIO
JIMarHOCTHPOBAHUS COCTOSIHUS Y3JI0B IPY30BbIX BATOHOB BO BpeMsl JIBHXKEHUsI oe3ia. OqHuM
U3 CrocOo0O0B IMArHOCTUKU TOPMO3HOT'O 000PY/I0BAHUS TPY30BOT'O MOE3/1a ABJISIETCS KOHTPOJIb
TeMIepaTypsl KOJec MPU TOPMOKESHUH oe3/1a. Bo BpeMsi TOPMOKEHHSI IPY30BOTO TOE3/1a MPH
B3aMMOJICHCTBUH KOJIECa U TOPMO3HOM KOJIOAKH BBIJICIIACTCS TeIIoBast sueprus. [1o Benuunne
HarpeBa KoJieca MOXKHO CYJTUTh O CUIIE M TIPOJIOJDKUTEIbHOCTH HAXKATHS TOPMO3HOM KOJIOIKH
pY TOPMOXKEHUHU. ECITM M3BECTHBI BETMYMHBI CKOPOCTH B HaYaJle W KOHIIE TOPMOXKEHHSI, pac-
TMOJIO’KEHUE BarOHOB C M3BECTHOM 3arpy3K0i B COCTABE U BPEMsI TOPMOKCHHUS, TO U3MEPCHHAS
TeMIeparypa Kojieca JaeT HeoOXOJUMYI0 HH(OPMAIIUIO JJIsl JUaTHOCTHKH aBTOTOPMO30B B
JBWKEHHH moe3a. [{enb paboThl 3aKirouacTes B BBISIBICHUN TOBEPXHOCTH Ha Kojece, 00a-
JIAIONICH Hauay4ined nHHOPMATUBHOCTBIO JUIsSl IUATHOCTHKU aBTOTOPMO30B NP U3MEPEHUH
TEMIIEPATYPhI ATON MOBEPXHOCTH MOCJIE TOPMOXKEHHUs. B paboTe BBIIOIHEHO MOICTUPOBAHHE
HECTaI[HOHAPHOTO TEPMHUECKOT0 MpoIiecca B KosiecHoit mape B cpeae SolidWorks Simulation.
JokazaHo, uTo Hanbonee HHHOPMATUBHON U yIOOHOM TOBEPXHOCTHIO [T U3MEPEHUS TeMIIe-
patypsl Kolieca C IeNbI0 THarHOCTHKH aBTOTOPMO30B SIBJISIETCS] OOKOBasi MOBEPXHOCTH 000/1a.

KuaroueBsble ci1oBa: Tpy30BOii COCTaB, TOPMO3HOE 000PYAOBaHUE, CUCTEMA KOJIECO — TOP-
MO3Has KOJIOJIKAy, TETUIOBOU ITOTOK, MOJICTTUPOBaHIE HECTAI[MOHAPHOTO TETLIOBOTO ITPOIIECcca.

st murupoBanus: bananaes, A. H. BeiOop moBepXHOCTH KOHTPOJIS HArpeBa Kojeca rpy-
30BOTO BaroHa IpPW TOPMOXKEHWW C LENbI0 AMArHOCTUKKA TopMo3oB / A. H. bamanaes,
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A. N. Balalaev, A. V. Zhebanov, S. V. Korkina

SELECTION OF CARGO CAR WHEEL HEATING CONTROL SURFACE DURING BRAKING
IN ORDER TO DIAGNOSE BRAKES

Abstract. Currently, new systems for automated diagnostics of the condition of freight car
assemblies during train movement are being introduced. One of the ways to diagnose the brak-
ing equipment of a freight train is to control the wheel temperature when braking the train.
During braking of a freight train, thermal energy is released when the wheel and brake pad
interact. By the amount of wheel heating, we can understand the strength and duration of
pressing the brake pad during braking. If the speed values at the beginning and end of braking,
the location of wagons with a known load in the composition and the braking time are known,
then the measured wheel temperature provides the necessary information for diagnosing motor
brakes in train movement. The purpose of the work is to identify the surface on the track that
has the best information for diagnosing auto brakes when measuring the temperature of this
surface after braking. The paper modulates a non-stationary thermal process in a wheelset in
a SolidWorks Simulation environment. It is proved that the most informative and convenient
surface for measuring the temperature of the wheel for the purpose of diagnosing auto brakes
is the side surface of the rim.

Keywords: freight train, braking equipment, wheel system — brake shoe, heat flow, simu-
lation of transient thermal process.

For citation: Balalaev, A. N. Selection of cargo car wheel heating control surface during
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T. B. Bonuex, P. B. Bonuex

BJIMSAAHUE CHUXEHU S BPEMEHHU DKUIIMPOBKHA JIOKOMOTHUBA IIECKOM
HA KAYECTBEHHBIE IIOKA3ATEJIX UCITOJIb30OBAHUSA JIOKOMOTHUBA



AnnoTtanus. Ha npumepe snextpoBo3a 39CS5K paccmaTpuBaeTcs CymeCTBYIONTHN TEXHO-
JIOTHYECKHH TPOIECC SKUITUPOBKHU JJOKOMOTHBA TIECKOM, OJTHAM U3 TIIaBHBIX HEJIOCTATKOB KO-
TOPOTO SIBISIIOTCS 3aBBIIIICHHBIC HOPMBI BpEMEHH Ha €ro 3alpaBKy IMECKOM, YTO MPUBOJIUT K
MPOCTOO JIokoMOTHUBA. [IpeiaraeTcs aBTOMaTH3UPOBATH CYIICCTBYIOIIHI IPOIIECC 3aPaBKH
JIOKOMOTHBA TIECKOM 3a CUET BHEJAPCHHS aBTOMATU3UPOBAHHOTO PyKaBa MoJauu 1mecka B OyH-
Kep JIOKOMOTHBA, KOTOPBIH IMO3BOJUT CHU3UTh HOPMBI BPEMEHHU HA €T0 3alpaBKy HE MEHee
4yeM B 3 pasa, a, CJIeI0BaTEILHO, COKPATUTh IPOCTOM JIOKOMOTHUBOB B ITYHKTaX MX SKUMTUPOBKH
neckoM U B e€ oxxumanun. [Ipon3sBesieH pacyeT Ka4eCTBEHHBIX MOKa3aTeNel UCTIONb30BaHUS
anektpoBo3a cepun 3DC5K Ha yuacTke MapuuHck — KpacHosIpck rpu THITOBOW W TIpejiara-
eMOii crCcTeMax MeCKOCHA0KEHUS IOKOMOTUBOB, KOTOPBIN IMOKAa3ajl, YTO MpeaiaracMoe Tex-
HUYECKOE PEIICHHUE TTO3BOJISICT COKPATUThL BPEMS MTOJIHOTO 000pOTa JIOKOMOTHBA, IKCIUTYaTH-
pYEMBIH TapK, MPH 3TOM TIOBBICUTH CPEHECYTOUHBIH MPOOEr TOKOMOTHBA, YTO MPUBOJIUT K
MOBBIIICHUIO TPOU3BOIUTENLHOCTH JIOKOMOTHBA Ha 6,6 %.

KiaroueBrble c10Ba: SKUITMPOBKA JOKOMOTHUBOB TIECKOM, IIPOU3BOIUTEIILHOCTD, aBTOMATH-
3aIusi, CUCTeMa IMeCKOCHAOKEHHUSI, KaueCTBEHHBIC ITOKA3ATEIH UCIIONIb30BAHMUS JIOKOMOTHBA.

das nutupoBanus: Bomnuek, T. B. BnusiHue cHI»XeHNsI BpEMEHH 3KUITUPOBKU JIOKOMO-
THBa IIECKOM Ha Ka4eCTBEHHBIC IOKa3aTelIM HCIIoib30oBaHMs JiokomoTuBa / T. B. Bomuek,

P. B. Bomuek // BectHuk PocTOBCKOTO rocy1apcTBEHHOTO YHUBEPCHUTETA IMYTEH COOOIIEHS.
—2023. — Ne 4. — C. 227-232. — DOI 10.46973/0201-727X_2023_4 _227.

T. V. Volchek, R. V. Volchek

THE INFLUENCE OF REDUCING TIME OF SUPPLYING A LOCOMOTIVE WITH SAND
ON THE QUALITATIVE INDICATORS OF LOCOMOTIVE USE

Abstract. The paper examines the existing technological process for equipping a locomotive
with sand using the example of the 3ES5K electric locomotive. One of the main disadvantages is
the excessive time standards for filling it with sand, which leads to downtime of the locomotive. It
is proposed to automate the existing process of filling a locomotive with sand by introducing an
automated hose for supplying sand to the locomotive's bunker, which will reduce the time required
for filling it by at least 3 times, and, consequently, reduce the downtime of locomotives at the points
where they are equipped with sand and while waiting for it. A calculation was made of the quality
indicators of the use of an electric locomotive of the 3ES5K series on the Mariinsk — Krasnoyarsk
section with the standard and proposed sand supply systems for locomotives, which showed that
the proposed technical solution will reduce the time of a complete turnaround of the locomotive,
the operating fleet, while increasing the average daily mileage of the locomotive, which leads to
increased productivity locomotive by 6.6 %.

Keywords: equipping locomotives with sand, productivity, automation, sand supply sys-
tem, qualitative indicators of locomotive use.

For citation: Volchek, T. V. The influence of reducing time of supplying a locomotive
with sand on the qualitative indicators of locomotive use / T. V. Volchek, R. V. Volchek //
Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2023. — No. 4.
—P. 227-232. - DOI 10.46973/0201-727X_2023_4 2217.
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T. JI. Punonv-Capazocu

HNCCIEJAOBAHUE ®AKTOPOB BJINAHUS HA ITIOBBIINEHUE CPOKA 3KCIIVIYATAIIUU
PA3JIMYHBIX MAPOK HEOJIUTOB

AHHoOTanus. Marepuan JaHHOW CTaThU TOCBAIICH TOMCKY PEIICHUI 1O ONpeIesICHUI0
CpOKa CITyOBI pa3INYHBIX MAPOK IIEOJIUTOB M YCTAHOBJICHNIO OCHOBHBIX (DAaKTOPOB BIIMSHHUS
Ha ero BenWuuHy. [l peanmsamuy 3THX IIelell pacCMOTPEHa TEXHOJOTWYecKas CXema
OCYIIKH CKAaTOr0 BO3JyXa C ONHMCAaHUEM M ONpe/ielicHneM (YHKIMOHAIa OCHOBHBIX U BCIIO-
MOTaTeIbHBIX KOHCTPYKIIMOHHBIX JIEMEHTOB. AHATM3UPYIOTCS (DaKTOPHI, BIMSIONINE HA Be-
JMYHHY CPOKa CIY)KOBI pacCMaTpHBaeMbIX Mapok neonuTa. [1o mpeacraBaeHHOMY alIropuT™My
BBITIOJIHEH PAacyeT CPOKa CIY)KObI pa3IMYHBbIX MapOK LEOIUTA MPU UICHTUYHBIX MTapaMeTpax
NPOBE/ICHHS TEXHOJIOTWYECKOro npouecca. [lonydeHHbIe qaHHbIC BH3YaJH3UPOBAHbI B BUIC
rpagu4ecKuX 3aBHCUMOCTEH, aHaIW3 KOTOPBIX MO3BOJMI BBIIBHTH NPSIMYIO 3aBUCHMOCTD
CpoKa cIy>ObI aficopOeHTa OT TEMIEepaTyphl CKATOTO BO3AyXa, IOCTYIAIOIIETO B aJcopoep,
Y BEJIMYMHBI €70 MUKPOIIOP, a TAKXKe OMPEeTUTh MapKy Hanboiee pecypcosHeprodhdexTus-
HOT'0, 9KOJIOTUYECKH U SKOHOMHUYECKH LIeJIECO00Pa3HOTro IIE0JIUTa P UCIIOJIB30BAaHHHU €TO0 B
nporeccax OCYIIKH CKATOTO BO3IyXa.

KnioueBble cjioBa: cxxaTblil BO3LyX, TEXHOJIOTHYECKas cXeMa, aJCOPOCHT, LIEOJUT, IKO-
HOoMU4ecKkas 3 (HeKTUBHOCTD, aficopOep, PaKTOphl BIUSHUS, PECypCOIHEPTIPPEKTHBHBIN.

Jnst uutupoBanus: Punons-Caparocu, T. JI. HccnenoBanue ¢pakTopoB BIMSHUS Ha TO-
BBIIIIEHHE CPOKa SKCIUTyaTallud pasiudHbix Mapok reonutoB / T. JI. Pumons-Caparocu //
Bectark PocToBCKOT0 Tocy1apcTBEHHOTO YHUBEpCHTETa TyTel coodmenus. — 2023. — Ne 4. —
C. 233-241. - DOI 10.46973/0201-727X_2023_4_233.

T. L. Ripol-Saragosi

INVESTIGATION OF THE FACTORS INFLUENCING THE INCREASE IN THE SERVICE LIFE
OF VARIOUS GRADES OF ZEOLITES

Abstract. The material of this paper is devoted to finding solutions to determine the service
life of various grades of zeolites and establishing the main influence factors. For these pur-
poses, a technological scheme for drying compressed air with a description and definition of
the functionality of the main and auxiliary structural elements is considered. The factors influ-
encing the value of the service life of the zeolite grades under consideration are analyzed.
According to the presented algorithm, the service life of various grades of zeolite was calcu-
lated with identical parameters of the technological process. The obtained data are visualized
in the form of graphical dependencies, the analysis of which revealed a direct dependence of
the service life of the adsorbent on the temperature of the compressed air entering the adsorber
and the size of micropores, as well as to determine the brand of the most cost-effective zeolite
when using it in the processes of drying compressed air.

Keywords: compressed air, technological scheme, adsorbent, zeolite, economic efficiency,
adsorber, influence factors.
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E. A. Tpemvsikos, . H. /lenucos, E. I'. Aéouenko

YIHPABJIEHHME 3JIEKTPOIIOABUKHBIM COCTABOM HA OCHOBE MI'HOBEHHBIX
TAI'OBBIX PACUETOB C YYETOM PEKUMOB PABOTBI CUCTEMBbI
SJIEKTPOCHABXKEHMUSA KEJE3HBIX TOPOTI'

AHHoOTanus. PaccMOTpeHBl BOINPOCH! YIPaBIEHUS B3aUMOJEHCTBUEM 3JIEKTPOMOIBHK-
HOT'O COCTaBa M YHEPTeTHUYECCKON MHPPACTPYKTYPHI KEJIE3HBIX TOPOT B YCIOBUSIX OrpaHHYe-
HUM SHEPreTH4ecKod HMHQPACTPYKTYpHl HA HKCIEPUMEHTAIBHOM 3JIEKTPHU(PHULIHPOBAHHOM
y4JacTKe NepeMeHHOro Toka 3amnagHo-Cubupckoi sxene3Hoit qoporu. Ilomyuens! pe3ynbTaTs
ABWIKCHUS I'PY30BBIX 3JICKTPOBO30B € YCTAHOBJICHHBIM U3MEPUTCIIbHBIM O60p}/Z[OBaHI/I€M Ha
3JIEKTPOIIOABIKHOM COCTABE U ABYX TATOBBIX TOACTAHLHUSX MEKTPUYUIMPOBAHHOIO yHacTKa
MIEPEMEHHOT0 TOKA. BBINOIHEH MTHOBEHHBIN pacdeT CTENEHH BIUSAHUS 3JIEKTPOBO30B Ha Ta-
paMeTpbl CHCTEMEBI TSTOBOTO JIEKTPOCHAOXKEHHUS (B TOM YHCIIE HA Y3JIbl HAIPSDKEHHS C JIPY-
TUMH 3JIEKTPOBO3aMH), CTETIEHU B3aMMHOI'O BIUSHUS JIEKTPOB030B. OmpeneseHbl yupapis-
IOIME BO3AEHCTBHS Ha 2JIEKTPONOBIKHON COCTAB € YIETOM CTaTyCOB IPYI'HX MOE3/I0B B pe-
AJIbHOM BPEMCHHU Ha OCHOBE I/I3MepeHI/II\/'I TOKOB, HaHpH)I(CHI/Iﬁ, MOIIHOCTH U APYTUX MapaMeT-
POB B YCIIOBHSIX OTPaHUYCHHUS] MOIITHOCTH CUCTEMBI TSTOBOTO AMeKTpocHaOkeHust. [Ipennara-
€MBIH MTOXO0J] MTO3BOJINT B PEAILHOM BPEMEHH ITOJIyYaTh 110 JAHHBIM 3arpy3KH TATOBBIX MMO-
CTaHIMH, HAIPSDKEHUI B MEXXIOACTAaHIIMOHHON 30HE OTpaHUYEHUs, Ha IBHKEHHE M0e3/a 10
MCKITIOC3/IHBIM MHTCpBAJIaM, HpeHeHBHOﬁ CKOpPOCTU ABMIKCHUSA, UCXOOAA U3 SHCPICTUUCCKUX
YCIIOBUH B peallbHOM 0OCTaHOBKE, KOOPAMHUPYSI YIPABIISIOLINE BO3IEHCTBUS MEXKAY M0€3-
JlaMH B MEXIIOJCTAHIIMOHHOM 30HE HAa OCHOBE NMPHOPUTETA.

KuroueBsble ciioBa: ynpasjieHue, 3JeKTPONOBHKHOM COCTaB, MTHOBEHHBIH TATOBBIN pac-
YeT, peKUM paboThl, KOOPIUHAIIHS, CUCTEMA AJIEKTPOCHAOKEHUS JKENEe3HBIX JJOPOT.

st uutnpoBanus: TpeTbskos, E. A. YpaBineHue aeKTporoiBHAKHBIM COCTaBOM Ha OC-
HOBE MTHOBEHHBIX TATOBBIX PACUETOB C YUETOM PEXHUMOB PabOThl CUCTEMBI AIIEKTPOCHAOXKe-
HUsI kene3Hbix gopor / E. A. Tperbsikos, U. H. Jlenncos, E. I'. ABauenxo // Bectauk Poctos-
CKOI'0 TOCYJIapCTBEHHOTO YHUBEpcUTeTa nyTeit coodmenus. — 2023. — Ne 4, — C. 242-252. —
DOI 10.46973/0201-727X_2023_4_242.

E. A. Tretyakov, I. N. Denisov, E. G. Avdienko

CONTROL OF ELECTRIC ROLLING STOCK BASED ON INSTANT TRACTION
CALCULATIONS USING THE SYSTEM OPERATING MODES
RAILWAY ELECTRIC SUPPLY

Abstract. The paper considers the issues of managing the interaction of electric rolling
stock and the energy infrastructure of railways in the conditions of limitations of the energy
infrastructure on the experimental electrified alternating current section of the West Siberian
Railway. It is obtained the results of the movement of electric freight locomotives with in-
stalled measuring equipment on electric rolling stock and two traction substations of the elec-
trified alternating current section. An instant calculation was made of the degree of influence



of electric locomotives on the parameters of the traction power supply system including volt-
age nodes with other electric locomotives, the degree of mutual influence of electric locomo-
tives; control actions on electric rolling stock were determined to provide the statuses of other
trains in real time based on measurements of currents, voltages, power and other parameters
under conditions of limited power of the traction power supply system. The proposed approach
will make it possible to obtain in real time, based on data on the load of traction substations,
voltages in the inter-substation zone, restrictions on train movement at inter-train intervals,
maximum speed based on energy conditions in a real situation, coordinating control actions
between trains in the inter-substation zone based on priority.

Keywords: control, electric rolling stock, instantaneous traction calculation, operating
mode, coordination, railway power supply system.

For citation: Tretyakov, E. A. Control of electric rolling stock based on instant traction
calculations using the system operating modes railway electric supply / E. A. Tretyakov,
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B. B. lllanosanos, I1. H. lllepbax, A. JI. O3a6xun, B. U. Kywmun, P. A. Kopuuenxo

PA3PABOTKA MEPOIIPUSATHUM 15 IIOJJABJIEHUS IITYMA ITPU PABOTE BATOHHBIX
3AMEIVIMTEJIEA HA COPTUPOBOYHBIX TOPOUYHBIX KOMILIEKCAX

AHHoTanus. PaccMoTpens! mpo0i1eMbl SKCIITyaTallii BarOHHBIX 3aMeIUTeNe COPTUPO-
BOYHBIX TOPOYHBIX KOMIUIEKCOB. J[i1s1 perieHus mpoOIeMsl IyMa pH TOPMOKEHHU IPY30BbIX
BaroHOB Ha TOPMO3HBIX MO3ULMAX MPUBEICHBI JaHHBIE 3aMEPOB IIyMa IpU paboTe 3aMeasIH-
TeJel, ONMMCAaHbl IPUYNHBI U YCIOBHS €T0 MOSBIEHUS. AHAIN3 3aMEPOB YPOBHS IIyMa U IO-
ClIeTyrolee pamKHPOBaHUE YaCTOT ITO3BOJIMITH BBISIBUTH HANOOJIEe 3HAYMMbIE OKTaBHBIE Ya-
CTOTBI, OTBETCTBEHHBIE 32 YPOBEHD IllyMa OT TOPMO3HBIX No3unuid. [IpeanoxkeHa KOHCTPyK-
Ul MEXaHW3Ma KOHTAKTHO-POTAIIPHHTHOTO METOJ/ia HaHeCeHUs MojuduKaTopa TpEHHS Ha
TOPLIEBYIO TIOBEPXHOCTH KOJIeca BaroHa Ui UIyMOTIOAABIEHUS TIPU TOpMOKeHHH. OTMEdeHO
CHID)KEHHE TIMKOBBIX 3HAYEHHU 3BYKOBOTO JaBJIEHUS 10 YPOBHSA, KOTOPBII BIIOJHE COIJIACY-
eTcs ¢ TpeOyeMbIMH HOpMaTHBaMH, YKa3aHHBIMU B CAHUTAPHBIX HOpMaXx.



KualoueBble cJioBa: BaroHHBIA 3aMeIUINTENh, aBTOMATH3MPOBAHHAS COPTHPOBOYHAS
ropKa, IIyM IpH paboTe COPTUPOBOYHOM TOPKH, OKTABHBIN aHAIH3 [IyMa, ITyMOTOJAaBIISIO-
uii MOIU(UKATOP TPEHUSL.

Jast uuTupoBanus: Pa3paboTka MeponpusITHIA TSI TIOAABIICHUS IITyMa ITpH paboTe BaroH-
HBIX 3aMeIUINTENIel Ha COPTHPOBOYHBIX TOPOYHBIX KoMmiuiekcax / B. B. Illamosanos,
I1. H. Hlepbak, A. JI. O310kun [u np.] // BectHuk PocTOBCKOro rocy1apCTBEHHOTO YHUBEP-
cureta myted coobmmenus. — 2023. — Ne 4. — C. 253-261. — DOI 10.46973/0201—
727X_2023_4_253.

V. V. Shapovalov, P. N. Shcherbak, A. L. Ozyabkin, V. I. Kushtin, R. A. Kornienko

DEVELOPMENT OF MEASURES TO SUPPRESS NOISE DURING THE OPERATION
OF CAR REMEDERS AT HUMP-ASSORTING COMPLEXES

Abstract. The paper presents the problems of operating railcar retarders at hump-assorting
complexes. To solve the problem of noise when braking freight cars at braking positions, it is pre-
sented the data on noise measurements during the retarders operation, and it is considered the rea-
sons and conditions for its occurrence. Analysis of noise level measurements and subsequent rank-
ing of frequencies made it possible to identify the most significant octave frequencies responsible
for the noise level from the braking positions. A design has been proposed for the mechanism of
the contact-rotaprint method of applying a friction modifier to the end surface of a car wheel to
reduce noise during braking. Peak sound pressure values have decreased to values that are fully
consistent with the required standards specified in sanitary standards.

Keywords: car retarder, automated sorting slide, noise during the operation of the sorting
slide, octave noise analysis, noise-canceling friction modifier.

For citation: Development of measures to suppress noise during the operation of car
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TPEBOBAHUA K O®OPMJIEHHIO CTATEM
JJIA ITYBJIUKALIUN B /KYPHAJIE «BECTHUK PI'VIIC»

1 Marepuanabl cTaTeil MPeICTaBISIOT B BUAE TEKCTOB, OT(HOPMATUPOBAHHBIX U pacleyaTaHHBIX
Ha JIa3epHOM WJIM CTPYHHOM MpHHTEpe (MPUTOAHBIX AJISl CKaHWpOBaHMs) Ha Oeinoii Oymare ¢opmara A4
(210%297 mm) B omHOM 3K3eMILIsipe. Pekomenayemblit 00beM cTatbu — 5—15 cTpanum.

OHOBPEMEHHO TPEICTABISIOT MIEKTPOHHYIO BEPCHIO CTAThH, BHIIIOJHEHHON B TEKCTOBOM PEAAKTOPE
Word for Windows, mpudt Times New Roman, 11 pt, MexxcTpouHBIi HHTEpBal — OAMHAPHBIN, BRIPAaBHUBAHHE
IO MIUpPYHE, a03aIlHBIA OTCTYT — 1,25 cM, BCce mois — 2 cM.

2 Ha mepBoii cTpaHHIle TOMKHBI OBITH YKa3aHBI:

Y/IK — B 1eBOM BEpXHEM YIIIy;

WHTEpBAJ;

UHUYUATILL U pamuiuy agmopog — 10 LCHTPY, KypCHBOM;

WHTEpBA;

HAa36aHue cmampuy — 3arJIAaBHBIMU OYKBaMH, ITOTYKUPHBIM IIPUQTOM, 10 LIEHTPY, O€3 NEPEHOCOB;
WHTEpBA;

annomauus (80-150 cios);

karouesste cnoea (5-10 cios);

WHTEPBAJ;

meKcm cmampu — Ie9aTaeTCcs ¢ NePEeHOCaMH.

WHTEPBAJ;

CRUCOK Tumepamypel Ha pyCCKOM U aHTTIUHCKOM s3bIKax (He MeHee 10 NCTOYHHKOB).

CraThs I0JKHA COJIEPKATh BBOJHYIO YacTh, LIe]lb HAYYHOH pa3paboTKH, OCHOBHYIO YacTh U BbI-
BOJIbL. TE€KCT cTaThu IOJHKEH OBITH THIATENILHO OTPEAAKTUPOBAH U FOTOB JJIsl MAKETHPOBAHMSI U BEPCTKH JKYyp-
HaJla Ha KOMITBIOTEpE.

4  ByKBBI JJATHHCKOTO andaBuTa HAOUPAIOT KypCHBOM, OYKBBI IPEYECKOTO U PYCCKOTO alN(aBUTOB
— npsmMbIM mpudroM. Maremarndeckne cuMBoiibl lim, In, arg, const, sin, cos, min, max u T.1. HAOUPAIOT
npsMbIM TprdToM. AGOpeBHATYpPHI ClieyeT paciuppOBHIBATH TPH UX TIEPBOM YIIOMUHAHUH B TEKCTE.

5  ®opmyasl. bosbiive GopMyibl HEOOXOAMMO pa3OUTh Ha OT/ENbHBIC (hparMeHTh. DparMeHThI
(hopMyI1 IO BO3MOXXHOCTH JOJKHBI OBITH HE3aBUCUMBI (IIpU padoTe B POpMYILHOM PEIaKTOPE Kaxaas CTpoKa
— OTHAEeNbHBINA 00beKT). Pacnionarats GpopMybl ciienyer o HEHTPY CTPOKH.

byketJul,eulLhun,qug, VuU, O (Oyksa) u 0 (HO1b) ZOMHKHBI pa3inyaThCs 0 HAYEPTAHUIO.

Tupe, neduc, 3HaK «MUHYC» 0003HA4YaIOT COOTBETCTBYIOIIMMHM 3Hakamu. HymepoBarh criemyet
TOJIBKO T€ (POPMYJIBI, HA KOTOpPbIE €CTh CChUIKHM B Tekcte. Homep gopmynsl cienyer nedatars B Word oT1-
JeNBHO OT GOpMyJ, B KPYIJIBIX CKOOKaX MO MPaBOMY Kparlo.

O0603HaueHNs, TEPMUHBI U WJUTIOCTPATUBHBIM MaTepHasl JOJDKHBI COOTBETCTBOBATDH JIEHCTBYIOIIUM
I'OCTam.

6 Pucynku u ¢ororpadum, BEIIOJTHEHHBIE YETKO U KOHTpAacTHO B ¢opmare *.tif, *.jpg, *.png, c
paspemienueM He Menee 300 Touek Ha AIOWM, CledyeT pa3MellaTh B MOPAIKE MX YIOMHHAHHUSI B TEKCTE.
CchUIKM Ha PUCYHKH B TEKCTE U MOJPUCYHOUHASI TOJIHUCH 00s3aTEIbHEL.

7 Tabéauusl caemayeT pa3MeniaTh o Mepe YIIOMUHAHUS B cTaThe. CChIIKM Ha TAOJIUIIEI B TEKCTE U
HazaHus TaOIuI 00s13aTETBHBI.

8 Cnucox auTepaTtypbl NPUBOAAT OOIIMM CIIHCKOM B KOHIIE CTAThH M COCTAaBIISIIOT B COOTBET-
CTBHH C ITOCJIE/IOBATEILHOCTBIO CCHIJIOK B TEKCTE, KOTOPBIE 0003HAYAIOT apaOCKUMH IU(PaMu B KBAJIPATHBIX
ckobkax. JIuteparypy opopmisitoT Tosbko coriacHo ['OCT P 7.0.100-2018. [Tpu Hamuuuu y cratb nudpo-
Boro uaeHtudukaropa oobekra (DOI) ero ykazanue 00si3aTeNIbHO.
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Craths 10JDKHA OBITH 00sI3aTENILHO MOANMCAHA BCEMH aBTOPaMU.
9  Marepuaibl, npujaraeMble K CTaTbe, JJOJDKHBI COIEPKaTh CIEIYIONIIe CBEICHNUS (Ha pyCCKOM
Y aHTJIMACKOM SI3BIKaX):
m HasBanue crarsu (3ar1aBHBIMU OyKBaMHU, ITOTYKAPHBIM MIPHPTOM).
damMuIns, UM, OTIECTBO aBTOpa (ITOJIHOCTHIO, 0€3 COKpaIeHHH ).
MecTo paboThI K&KIOT0 aBTOPa B IMEHUTEIIEHOM TaJIeKe.
VY4yenas cTenieHb, yaeHOE 3BaHUE, TOTKHOCTb.
E-mail.
AHHOTaIus (KpaTkoe cofepKaHre CTaThH, BKIIoUaromee 3—4 MpetoKeHHs ).
KiroueBsie cinosa.

YcoBus M IOPA0K MYyOIUKALUM CTATEH B )KypHaJse

CraTbs 10/KHA ObITH 0()OPMJIEHA MO MPUJIATaeMbIM TPeOOBAHUSAM.
ABTOp nMeeT MPaBo ONMy0JHKOBATH B HOMepe OJIHY CTAThIO.
ABTOp MO:KET NPHUCJIATH CTATHIO B aJipec pelaKIum:
1o 1moy4re;
110 3JIEKTPOHHOM 1oyre;
NPUHECTHU B PeIaKIUIO U NepelaTh 0TBETCTBEHHOMY cekpeTapio (TJ1. kopiyc, koM. [ 107).
CraTtbs, npeAcTaB/isieMasi B pe1aKIHIO, 10J:KHA COOTBETCTBOBATH TeMATHKe H3IAHHA.

Tematnka KypHaia OXBaThIBACT OCHOBHBIE MPOOJIEMBI TPAHCIOPTA, a TAKXKE SHEPTETHKH, MAIIHHOCTPOCHHS H
yrpasieHus. [1y0auKyroTCsl CTaThU MO CIIETYIOLUIUM CEKIIUSIM:

—  MalIMHOCTPOEHHUE;

—  TIOABIDKHOHM COCTaB, 0€30MAaCHOCTD ABIKCHHS U SKOJIOTHS;

— I/IHq)OpMaLlI/IOHHI)Ie TCXHOJIOI'MH, aBTOMATHKAa U TCJICKOMMYHUKAIIUU;

— YIpaBJICHUE U JIOTUCTUKA HA TPAHCIIOPTE,

—  JKEJE3HOJOPOKHBIN MyTh U TPAHCIIOPTHOE CTPOUTEIBCTBO;

—  TpaHCIOpPTHas YHEPreTHKA;

—  MOJETUPOBAaHUE CHCTEM U MPOIECCOB.

5 PepakuuonHasi KoJulerusi IpUHUMAaeT MJIsl MyOJIMKALMM CTAThU NOCJe TINATEeJbHON HAY4YHOH JKC-
nepTu3bl.

Just myOnukanuy oTOMPAIOT CTaThU, KOTOPBIE MPEACTABISIOT HAYYHBI HHTEPEC M SIBJISIOTCS HOBOM CTYICHBIO
B pa3paboTke qaHHOH mpobiembl. CTaThl IMyOIHIUCTHICCKOTO TIIaHa HE IPHHUMAIOTCS.

6  Ha3acemanuu pegko.uIerny IPUHAMAIOT pPelleHre 0 BO3MOKHOCTH MyOJHKAIIMH CTATHU TOJIbKO MPH
HAJIMY UM MOJIOKUTEILHON perneH3un.

7  Bce pacxoasl 0 MOATOTOBKE K MyOJHKANMH ¥ U3AAHUIO ’KYPHAJIA ONJIAYNBAET YHUBEPCUTET, B TOM
YHCJIe H TOYTOBBIE PACXO0bI MPH MepechlIKe )KypHaia aBTOpaM.
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Kpartkasa undopmanus o xxypHaje

Hayuno-Texanueckuii xypHan «BecTHuk PocTOBCKOro rocy1apCTBEHHOTO YHUBEPCHUTETA ITyTeH COOOIICHUS»
(«Bectauk PI'YIICy) 3apeructpupoBan B @enepaiabHoil ciayx0e 1o Hamzopy B chepe cBs3u, HHPOPMAITHOHHBIX TEXHO-
sorui 1 MaccoBbix KoMMmyHuKanuii (POCKOMHAI30P), ceunerensctBo o peructparuu 111 Ne ®C77-77245 ot 20 HO-
s6pst 2019 r. XKypHan umeer MeXAyHApOIHbII cTaHnapTHBIA cepranbHbiii HoMep (ISSN 0201-727X), npucBoeHHSIH
Kuwxnoit manatoit Poccuiickoit denepanuu.

Yupenutenem u usnareneM spisgercs PenepaabHOe rocyIapCTBEHHOE 0I0KEeTHOE 00pa30BaTENIbHOE yUpexKIe-
HHeE BbIcIIero oopa3zoBanus «PoCTOBCKUI roCyAapCTBEHHBINH YHUBEPCUTET MyTeit coobienus» (PI'bOY BO PT'YIIC).

I'naBHBII penakTop xKypHaia — akageMuk PAH, 3acinyxeHHbIl gestens Hayku PO, TOKTOp TEXHUYECKUX HAYK,
npodeccop B.U. Konecunkos.

B cocrtaB penaknuonHoH Koyeruu BXoaaT Beaymue yueHsle PI'YIIC, a Takke Apyrux TpaHCIOPTHBIX U aKajie-
MUYecKuX yHuBepcuTeToB CeBepo-KaBkasckoro pernona, Mocksel, Cankt-IletepOypra, Peciydnuku bemapycs, Uemnr-
ckoit Pecniy6nuxwu, [Tonbmmm, @paHnmn.

KypHain BBIXOAWT C IEPUOANYHOCTEIO 4 HOMEpa B TOA, T.€. KAXKIBII KBapTall.

C ampenst 2004 rona «Bectauk PT'VIIC» BrmtoueH B «llepedeHb nepuoguuecKuX HayqHbIX U HAYYHO-TEXHUYE-
CKHUX M3JlaHuH, BeIycKaeMbIX B Poccuiickoit @enepanny, B KOTOPHIX PEKOMEHIyeTCsI ITyOJIMKAIUsl OCHOBHBIX pe3yJIbTa-
TOB JIMCCEPTAIlMi HAa COMCKAHWE YUCHOHN CTENeHH KaHIuaaTa u JoKTopa Hayk» (pemenue [Ipesumunyma BAK Ne 6/4 ot
06.02.2004 r.). XKypHnan Bo1en Bo Bce nocneayromue pegakuuu Iepedns.

«Bectauk PI'VIICy» — moamucHoe u3nanue. C 2004 rona xypHaI ObLT BKIIFOYCH B KATAJIOT MOIITHCHBIX H3IaHHH
arenTcTBa «Pocmeyatsy. Takxke BKIIOUEH B KaTAJIOT MOAMUCHBIX W3ganuii O0nweauaénnoro karanora «IIpecca Poccnuny
(www.pressa-rf.ru mox uanekcom 53720).

IonnucaTscs HA J)KypHAII MOYKHO Yepe3 areHTcTBO noanucku «¥Ypan-IIpece» u arenrctso «AP3Wy, pacpoctpans-
eTcsl KypHaiI Ha TeppuTtopun Poccuiickoit @eneparmn. [loammcky MoxHO 0()OpPMHUTE Ha KBapTall, Ha TIOJITO/Ta MJIH Ha TOJI.

Kypnan «Bectouk PI'YIIC» GecnimaTHO pacchulaeTCcsl BCEM OTPaciieBBIM By3aM, B psiJl By30B MUHHUCTEpCTBa
oOpazoBanust 1 Hayku Poccnu, eHTpabHBIM 1 30HAJIbHBIM HayYHO-TeXHHUecKHM Oonbnnorekam, HUW nndopmarmm.

IMouToBBIii apec perakuuu:



344038, r. PocroB u//], . PoctoBckoro Ctpenkosoro ITonka Hapomnoro Onomuenus, 1. 2.
PocroBckuii rocynapcTBEHHBIH YHUBEPCUTET MyTEH COOOIICHNSI.

Penakmus xypHana «Bectauk PI'YTICy.

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

E-mail: pmv_nis@rgups.ru ; nis@rgups.ru (JONOJIHUTEIbHBIN).

ApxuB )KypHaja u TpeboBaHus 1o opopMIICHHIO cTaTel pa3melieHsl Ha caiite http://vestnik.rgups.ru.
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