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pecypco- Ta €eHepro3oepiraloynx TEXHOJIOTIN Ha eTanax >KUTTEBOrO LIUKITY
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IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka koH1enuii Ta TeXHIYHUX pillleHb iIHHOBALIIMHOTO TPAHCIIOPTHOTO 3aC00y Ha OCHOBI pecypco- Ta

€eHepro3b6epiraloynx TeXHOJIOTIHN Ha eTanax JKUTTEBOTO LIUKITY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The development of the concept and technical solutions of innovative vehicle on the basis of resource and energy
saving technologies at the stages of the life cycle

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIiKEHHS - 3aJIi3HUYHUI TPAaHCIIOPTHUM 3acib. [IpeaMeT HayKOBO-TEXHIYHOI pOOOTH - METOIM Ta
CII0COOU MiIBUILIEHHS] €HEPreTUYHOI €(PEKTUBHOCTI 3a/1i3HUYHOIO TPAaHCIOPTHOrO 3acoby. MeTta po6oTu -
TOJIMIIEHHS] €HeProeeKTUBHOCTI 3a/1i3HUYHOTO TSITOBOTO TPAHCIIOPTHOTO 3aCO0Y MIJISIXOM CTBOPEHHS HA OCHOBI
BUSIBJIEHUX IOTO €HEPreTUYHUX Pe3ePBiB KOMIIEKCY iHHOBALITHUX T€XHIYHUX pillleHb, 1[0 6a3yI0ThCS Ha
pesyJbTaTax TEOPETUYHUX Ta QyHAMEHTAIbHUX [OCIiI>)KeHb. MeToIM NOCIIiKEHHS MOJISIraloTh Y BAKOPUCTAHHI
METOJly CUCTEMHOTrO aHasi3y. JIoCIiIKEHHS MTPOLECIB IPOBOLUIIOCS METOIAMU iMITAL[iITHOrO Ta MAaTEMATUYHOTO
MOJIEJIIOBAHHS, PillleHHSI CUCTEMU AU(EPEHLIHNUX PiBHSIHb 3 BUKOPUCTAHHSIM Teopii NoAi6HOCTI Ta pO3MipHOCTI,
Teopii iIMOBIpHOCTI Ta MaTeMATUYHOI CTAaTUCTUKMU. [Ipy IOCHiKeHHI MOKIIMBOCTI BiTHOCHOTO OGepTaHHS TpeGeHst
BiZJHOCHO ITOBEPXHi KOUEHHS KOJIECA HABKOJIO iXHbOI 3arasibHOi oci Ta CAY 0JI0KEHHSIM KOJIICHOI IIapu
BUKOPHCTAHO METOAU TEOPETUYHOI MeXaHiK1, MAaTEMaTUIHOTO MOZEJIIOBAHHS, Teopii MofibHOCTel Ta aHali3y
PO3MipHOCTEIA, Teopii MPUIHSTTS pillleHb, YUCEJIbHUMU METOIAMU iHTerpyBaHHs nudepeHLiaJbHUX PiBHSHS i3
BHUKOPHCTaHHSIM €JIEKTPOHHUX 004U CII0BAJIbHUX MAIlMH i NpUKIafHux nporpam Matlab, Mathcad, WinMachine.
J71 po3p0o06KHY KOHLIEMNLii eHepro36epeskeHHs Ta MPUHIUIIIB OL[iHKY Ta 3HW)KEHHS BTPAT €Heprii BAHTaXKOMiTHOMHUX
KpaHiB BUKOPUCTaHO METOJU: TEOPETUYHOI i IPUKIJIAIHOI MEXaHiKH, TeOpii eJIeKTponpuBoay, AuQepeHLianbHOrO i
iHTErpaspHOrO YKCJIeHb, MATEMAaTUYHOTO MOZIEJIIOBAHHS, TE€OPIii CTIMKOCTi, YNCeJIbHI METOAU iHTErpo-
IvdepeHLiaTbHYX PiBHSIHB, TEOPii JIaHyBaHHS eKCIIepUMEHTY. [Ipu po3pobLi OLiHIOBaHHS Ta PO3PaxyHKY BapTOCTi
JKUTTEBOTO LUKy TEXHIYHMX 00'€KTiB 3aJ1i3HUYHOrO TPAHCIIOPTY BUKOPUCTAHO: CUCTEMHUI i CIHEpreTUYHUM migxis
i CMHTE3; CTPYKTYPHO-JIOTIYHUI aHaJli3; EKOHOMIKO-TIPMKJIaHI METOAM i MOJIeJIi Cy4acHO] Teopii yrpaBiliHHA i
IIPUMHSITTS pillleHb; CTATUCTUYHUI METOJ; EKOHOMIKO-MaTeMaTUYHE MOJEJIIOBAHHS; TOPIBHAJIBHUI aHAaJli3 i METOJ,
€KCIIEPTHUX OLIHOK; METOAU PO3POOKHU CLieHapiiB; MeToay Kiacudikalii, KjacTepusallii Ta yrpylnoBaHb;
IECKPUIITUBHUM aHaJli3; 3aCTOCOBAHA CUCTEMHO-LIIJIICHA METO0JIOTISI MOJEJIIOBAHHS I€PapXiYHO-CITbOBUX CUCTEM;
MeTou rpadiyHOoro 306pakeHHs aHANITUYHUX TAHUX, KOMIIETEHTHICHUH MiAXiM, XOMICTUYHUIM MifXill, METOZ,
JIOTiYHOTrO y3arajbHEHHS Ta CHHTe3y. MeToIu eKCIIEPUMEHTAIBHUX JOCiIKEHb, SKi BAKOPUCTOBYBAJIUCh Y
IIPOEKTI, CKIaganucs 3 PpisMuHOro MOJE/NI0BAHHS, BUIPOOYBAHHS HA HATYPHUX 3Pa3KaX, CTEHI0BUX HATYPHUX
YCTaHOBKaX, JIOKOMOTHBAX Ta BaroHax i3 3aCTOCYBaHHSM arpob0OBaHUX METOIMK, BCTAHOBJIEHUX BiJTIOBITHUMU
I'OCT i JCTY. Ha ocHOBi KOMIIJIEKCHOI'O IiAXOy 4,0 PO3B'SI3aHHS 33/aui MiJiBUIIEHHS] eHeproedeKTUBHOCTI
3QJII3HUYHOTO TPAHCIIOPTHOTO 3aCO0Y CTBOPEHO KOHLEIIiI0 €HePro30epesKeHHs TPAHCIIOPTHUX 3aC00iB,
CIPSIMOBAHY Ha 3HIKEHHSI I0T0 €eHEeProCclnoXUBaHHs 6€3 MOTipIIeHHs TapaMeTpiB IPOAYKTUBHOCTI; Ha 6a3i
MIPOBENIEHUX TEOPETUYHUXK Ta eKCIIePUMEHTAJIbHUX OCIIKeHb PO3PO0JIeHO peKOMEeH Iallii i CTBOpeHO TexHiuHi
pillIeHHs MO0 MOKPAllEeHHS €HEePreTUYHMX, TATOBUX Ta TaJIbMiBHUX SKOCTEN JIOKOMOTHUBA, 301IbIIEHHS TEPMiHY
CIIy>KOU KOJIiC 1 peiiok, 3ab6e3nedeHHs! IOKa3HUKIB 6€3MeKH Ta IIJIABHOCTI PyXy 3aJli3HUYHOTO TPAHCIIOPTY B YMOBAxX
eKCIUIyaTallii pyxoMOTro CKJa/ly; BUKOHAHO TEeXHIKO-€KOHOMIUHe OOIPYHTYBaHHS 3MEHIIEHHS BUTPAT Ha TEPTS B
TPUOOKOHTAKTI KOJieca 3 Peiikolo; 3aIpOIIOHOBAHO KOHIIEMIiI0 3HMXEHHSI BTPAT eHeprii BAHTaXXOMiIIOMHUX KPaHiB,
sKa rnepezgbayae CTBOPEHHSI CUCTEMU MOHITOPUHTY €HEProCIIOKMBAHHS BAHTKOIIAOMHMX MAIIVH, 8 TaKOX ii
iHTerpallio B METOAMKY TEXHIYHUX OIJISI/iB BAHTKOMINOMHUX KPaHiB; PO3pO0JIEHO TEMIOBY MOAeJb QPUKLiITHOI
napu, sika J103BOJIsSl€ BU3HAYATU TeMIIepaTypHe I10Jle B TajIbMiBHIll HaksaAlli i 06'eMHy TeMIlepaTypy B raJlbMiBHOMY

LIKiBi /AMCKY [IPY IOBTOPHO-KOPOTKOYACHOMY PEXXHUMi pOOOTU rajibMiBHOrO IpucTpoio BIIM; cTBopeHO



6araTOQyHKLiOHAJIbHMI BUMipIOBAJIbHO-aHAITUYHUI KOMIIJIEKC MOHITOPUHTY TEXHIYHOTO CTaHy TPAaHCIOPTHUX
3aco0iB 117151 3a6e3redeHHs 6e3eKy eKCITyaTallil Ha yCixX eTanax >XUTTEBOTO [IUKITy; PO3PO6IEHO KOMILJIEKC HOBUX i
YIOCKOHAJIEHUX MaTeMaTUYHUX MOZeJel Ta IpOrpaMHO-anapaTHUX 3aco6iB PPUKLiNHOI B3aeMoii TpMOOIOTiYHNX
cucrem. CTyniHb BIpoBazpKeHHsL. [1o pesyabTaTam JOCIiIKEHHs OIy61iKoBaHO: 3 MOHOrpadii, 46 HayKOBUX pOOIT,
50 Te3 nonosinel, 46 3a5BOK Ha KOPUCHI Mogerii. 3a pesysibTaTaMu AOCiIKeHb 3aXUIeHO 4 KaHANAATChKUX Ta 1
IOKTOPCbKA AUCepTallis, o MifTBEepIyKye MifBUleHHs KBaslidikalliilHoro piBHS HAyKOBUX BUKOHABIIB Ta BU3HAHHS
PEe3yJIbTaTiB HAYKOBUX NOCIiIKEHb. OCHOBHI P€3yJIbTaTh OTPMMaHi y IPOEKTi BUKOpUCTAHO [TIAT
"Jlyrancekreruosos” ta [IpAT "HBLI "Tpancmamt” mpu npoBeIeHHi HAYyKOBO-TOCIIiZHUX i TPOEKTHO-
KOHCTPYKTOPCHKUX POOIT 3i CTBOPEHHS Ta Y OCKOHAJIEHHS €Killa)KHOI YaCTUHU JIOKOMOTUBIB 3TiIHO I1JIaHiB HOBOI
TEXHIKU MigIPUEMCTB. Pe3ysibTaTy JOCIiIPKEeHb BUKOPUCTAHO IIPY MifrOTOBLI HOBUX JIEKLIMHNX KYPCiB Ta LUKIIiB
J1abOpaTOPHUX i MPAaKTUYHUX POOIT. YKIaJIEHO AOTOBip Ha IPOBEEHHSI HAYKOBO-AOCiJHUX Ta KOHCTPYKTOPCBKO-
TEXHOJIOTIYHUX poOiT (nocyr) 3 IIpAT "HBLI "Tpancmalin” Ha po3po6Ky pecypco- Ta €Hepro3oepiralodux CUCTeM
KepyBaHH$ 3YeIlJIEHHSIM JIOKOMOTHBA Ta CKJIa[leHO KaJleHAapHU IJIaH Ha ITpoBefieHHs pobiT. O6s1acTb
BMKOPHMCTaHHS OTPMMAaHUX Pe3yJIbTaTiB - MiJIIPUEMCTBA, 10 3aliIMalOThCSI CTBOPEHHSIM, TOBEJEHHSIM, a TaKOX
MOJIepHi3alli€lo TeNI0BO3iB, AU3Eb- Ta €JIEKTPOIOI3[liB, BAHTAXXOMIANOMHNX MAIINH 11714 3a0€e3e4eHHs 6e3MeKy Ta
ePeKTUBHOCTI iX eKcITyaTtalii. MeTonyka OLiHKY Ta pO3paxyHKy BAPTOCTi JXUTTEBOTO LIUKIIy MOXe OYTH
BUKOPUMCTAaHA [ Pi3HUX MEXaHiYHUX cucTeM. TpaHCIOPTHUM 3aCi6, TeII0BO3, BAHTAXKOMITMOMHUN KpaH,
eHepreTrnyHa e(eKTUBHICTb, PPUKIiIHA B3a€MOJIisl, 3UEIJIEHHSI KoJleca 3 PEHKOI0, abpa3uBHMI MaTepiaJl, TeluoBa
3a/1a4ya TePTsl, JUCKOBE rajJibMo, 6e3reKa pyxy, eKCliepruMeHTalIbHi JOCTiIKeHHs, Tpe6eHb KoJyieca, BapTiCTh

JKUTTEBOT'O LIUKITY, TexHiyHa cUCTeMa 3aJiBHUYHOTO TPaHCIIOPTY.

Pedepar aHIJIiHCBKOIO:

The object of research - railway vehicle. The subject of the scientific-technical work - methods and ways of
improving the energy efficiency of a railway vehicle. The aim of the work - improving the energy efficiency of
railway traction vehicle by creating of complex innovative technical solutions on the basis of identified energy
reserves, based on the results of theoretical and fundamental research. Research methods include the method of
system analysis. Study of the processes were carried out by means of simulation and mathematical modeling,
solving the system of differential equations using the theory of similarity and dimension, probability theory and
mathematical statistics. In examining the possibility of relative rotation of the comb relative to the surface of the
wheel rolling around their common axis and JAI position wheelset used the methods of theoretical mechanics,
mathematical modeling, theory of similarity and dimensional analysis, theory of decision-making, numerical
methods of integration of differential equations with the use of electronic computers and applied programs
Matlab, Mathcad, WinMachine. The methods used to develop the concept of energy conservation and principles of
assessment and reduction of energy losses of cranes: theoretical and applied mechanics, theory of electric drive,
differential and integral calculus, mathematical modeling, stability theory, numerical methods for integro-
differential equations, theory of experiment planning. When developing evaluation and calculation of lifecycle
costs of technical objects of railway transport used: system and synergistically approach and synthesis; logical
analysis; economic-applied methods and models of modern management theory and decision-making; statistical
methods; mathematical modeling; comparative analysis and expert evaluation method; methods of developing
scenarios; methods of classification, clustering and groupings; descriptive analysis; applied system-integrated
modelling methodology hierarchically-network systems; methods of graphical image analytical data, competency-
based approach, holistic approach, method of logical generalization and synthesis. Methods of experimental
studies that were used in the project consisted of physical modeling tests with real samples, full-scale installations,
locomotives and wagons using proven techniques, the relevant GOST and DSTU. On the basis of an integrated
approach of solving the problem of energy efficiency of a railway vehicle created the concept of energy saving
vehicles, aimed at reducing power consumption without compromising performance; on the basis of carried out
theoretical and experimental investigations developed recommendations and created technical solutions for
improving energy, traction and brake characteristics of the locomotive, the increase of service life of wheels and



rails, ensure the safety and smooth movement of railway transport in the conditions of operation of the rolling
stock; performed a feasibility study of reducing the cost of friction in tribocontact the wheel and the rail; the
concept of reducing power losses of the cranes, which provides for the establishment of a monitoring system of
energy consumption of load-lifting machines, as well as its integration into the methodology for technical
inspections of cranes; designed thermal model of friction pair, which allows to determine the temperature field in
the brake pad, and the bulk temperature of the brake pulley/drive with switching operation of the braking device
of VPM,; created multifunctional measuring-analytical complex of monitoring of a technical condition of vehicles to
ensure safe operation at all stages of the life cycle; developed a set of new and enhanced mathematical models and
software and hardware friction interaction tribologic systems. The degree of implementation. As results of the
study 3 monographs, 46 scientific papers, 50 abstracts, and 46 applications for utility models were published.
According to the results of the research 4 candidate's and 1 doctoral thesis are protected, which is proven to
increase the qualification level of members of research and recognition of research results. The main results
obtained are used in the project "Luganskteplovoz" and "SPC "Transmash" companies with the carrying out of
scientific-research and design works on creation and improvement of the undercarriage of the locomotives
according to the plans of the new technology enterprises. The results of the studies used in the preparation of new
lecture courses and cycles of laboratory and practical work. A contract to conduct scientific-research and design-
technological works (services) with "SPC "Transmash" to develop resource - saving control systems of traction
engines and the production schedule drawn up for the work. The use of the obtained results - enterprises involved
in the creation, refinement, and modernization of locomotives, diesel and electric, lifting equipment to ensure the
safety and the efficiency of their operation. Methods of assessment and calculation of life cycle cost can be used
for various mechanical systems. Vehicle, locomotive, lifting crane, energy efficiency, frictional interaction, the
adhesion of wheel and rail, abrasive material, thermal problem of friction, disc brake, traffic safety, experimental
investigations, wheel comb, life cycle costs, technical system of rail transport.

Inpekc YIK: 629.42.02/.06; 629.45/.46.02 /.06, 629.4; 625.032; 621.873; 658.5
Koau TeMaTHYHHX PYyOPHK: 55.41.03

KepiBHUKH po6OTH

BiacHe IIpizBuie Im's I10-6aThKOBI: ['op6yHOB Mukosia IBaHOBUY
HayKoBHI CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: KoHuenmis eHepros6epeskeH s TPAHCIIOPTHUX 3aCO6iB; PO3POOKA PEKOMEH/[ALiH i
CTBOPEHHS TEXHIYHMX PillleHb 1010 TOKPaleHHSI €eHEPTeTUYHUX, TATOBUX Ta FaJIbMiBHUX SIKOCTEHN JIOKOMOTHUBA,
30iIbIIEHHS TEPMIHY CITYKOU KOJIiC i peiioK; MeTOOUYHI IiAX0M 40 BU3HAYEHHS IIOKA3HUKIB 6e311eKH, [1JIaBHOCTI
XOJly, AMHAaMI4YHOI HABaHTXKEHOCTI XOJOBUX YaCTVH B YMOBAX €KCILIyaTallii pyXOMOTo CKJIaJly; KOHLEIIIis
3HIDKEHHS BTPAT €HEPTil BAHTAKOMIAMOMHUX KPaHiB; 6araTo(pyHKLiOHAIbHUI BUMIPIOBaIbHO-aHAIITUYHUI

KOMILJIEKC MOHITOPUHTIY TEXHIYHOT'O CTaHy TPAHCIOPTHUX 3aCO6iB

Hazpa HTII anrsiiicbKo0: The concept of energy saving vehicles; develop recommendations and create
technical solutions to improve power, traction and braking qualities locomotive, longer service life of wheels and
rails; methodological approaches to the determination of the safety, smoothness, dynamic loading undercarriages
in operation of rolling stock; the concept of reducing energy losses cranes; multifunctional complex measuring and
analytical monitoring of technical condition of vehicles

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

IIpuunnu, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10.2 JloctimkeHHs i pO3pOOKY B rajty3i TEXHIYHUX HAYK
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: B pamkax npoexTy: - CTBOPEHO KOHLEIILIII0 eHEPro36EePEKEHHS TPAHCIIOPTHUX 3aCOGIB, CIIPSIMOBAHY
Ha 3HIKEHHS! I0TO €HEeProCIio>KUBaHHS 6e3 MOripIleHHs IapaMeTpiB IPOAYKTUBHOCTI; - Ha 6a3i NpOBeIeHUX
TEOPETUYHUX TA €KCIIEPUMEHTAIbHUX JOCIIiIPKEHb PO3PO06IEHO PEKOMEHAllii i CTBOPEHO TEeXHi4Hi pillleHHs MOoA0
[IOKpallleHHs! eHePreTUYHUX, TSITOBUX Ta rajlbMiBHUX SIKOCTEI1 IOKOMOTUBA, 301/IbII€HHS TEPMIHY CJIy>KOU KOJIicC i
PEeNoK, 3ab6e3ne4eHHs OKa3HMKIB 6€3IeKH Ta IIJIABHOCTI PyXy 3aJli3HUYHOIO TPAHCIIOPTY B YMOBAX €KCIUTyaTallii
PYXOMOTO CKJIaJly; - BAKOHAHO TEXHIKO-€KOHOMiUH€e OOIDYHTYBaHHS 3MEHIIEHHS BUTPAT HA TEPTSI B TPUOOKOHTAKTI
KOJIeca 3 PerKo10; - 3alIPONOHOBAHO KOHLEM1iI0 3HU)KEHHS BTPAT €HEPrii BAHTAXOMINMOMHUX KPaHiB, sIKa
nepenbayae CTBOPEHHS CUCTEMU MOHITOPUHI'Y €HEPrOCIIOKUBAHHS BAHTAXKOMINMOMHUX MalllMH, a TAaKOX ii
iHTerpatilo B METOMKY TEXHIYHUX OIJISIIiB BAHTAKOIIAIOMHUX KPaHiB; - po3p00JIeHa TeIIoBa MOEb (PPUKLIIHO]
napu, sika J03BOJIsie BU3HAYaTH TeMIIepaTypHe I0JIe B rajibMiBHil HaKaali i 06'eMHy TeMIlepaTypy B raJbMiBHOMY

IIKiBi/AUCKY IIPU IIOBTOPHO-KOP
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJLs:
BnposaaskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI

IToyaToK eramy: 2015-2016

3aKiHYeHHs eTamy:

Crno>kuBavi NpoayKIii: [TAT YKp3asi3HuI Ta MiIPUEMCTBA, WO 3aMAIOThCS CTBOPEHHSM, JOBE/IEHHSM, a

TaKOX MOJE€PHi3allielo TEIJIOBO3iB, AU3€JIb- T €JIEKTPOIIOi3/iB, BAHTAKOMIAMOMHIX MAlIMH
HepcneKTHBHi PHUHKH: Ykpaina, [Tonbina, Yexis, CroBayurHa
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiGHMI 06CAT IHBECTHILiH, THC. T'PH.: 100



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasiBHiCTB Gi3Hec-myIaHy: Hi

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHsI: Hi

IloTeHniaJIbHUH 00CAT MPOJAXKY, THC. TPH.: 200

OuikyBaHHI TepMiH OKYITHOCTI (pPOKiB): 2

JoapaTrkoBa iHdpopmawist:

IX. Bi6siorpadiuyHuii onuc

1. Gorbunov Mykola The multifunctional energy efficient method of cohesion control in the "wheel-braking pad-
rail" system / Mykola Gorbunov, Rostislav Domin, Maxym Kovtanec, Kateryna Kravchenko // Prace Naukowe
Politechniki Warszawskiej. - Zeszyt 114, - Pp. 115-126. 2. Muxaiinos E.B. Bo3MO>XXHOCTH yJy4lIeHus
pecypcocbepexxeHus Ha pesbcoBoM TpaHcnopTe / E.B. Muxaiinos, A.T'. Peiinemerictrep, C.A. CemeHOB //
Monorpadus. Saarbr?cken: LAP LAMBERT Academic Publishing, 2016. - 104 c. ISBN: 978-3-65985-630-3. 3.
CBiZIoLITBO PO peecTpaliilo aBTOPCHKOro npasa Ha TBip N2 63934 "Komn'totepHa niporpama "CucreMa
aBTOMAaTU30BaHOI peecTpallii Ta 06POOKU €KCIIEPUMEHTAJIBHOI iHpopMallii OTpUMaHOi Ha CTEHO0BIN YyCTaHOBL
"MamuHa tepts" / Kosraneup M.B., 'op6yHoB M., Koctiokesuy O.1., ITpocsiposa O.B., Hoxenko B.C., HoxxeHko
0O.C., Kapa C.B., I'pungeii I1.0. 4. Osenin Yu.Yu. Providing the stability of the coefficient of friction of a vehicle disk
brake under extreme operating conditions / Yu.Yu. Osenin, Douma Mansur Al-Makhdi, Yu.l. Osenin, O.V.
Sergienko, LI. Sosnov, A.V. Chesnokov // ISSN 1068-3666, Journal of Friction and Wear, 2016, Vol. 37, No. 3, pp.
230-236. Original Russian Text published in Trenie i Iznos, 2016, Vol. 37, No. 3, - pp. 301-308. 5. Fomin O.
Development and application of cataloging in structural design of freight car building / O. Fomin, O.V. Burlutsky,
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X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Icromin Jleonim ®enopoBuy

Boriiko I'puropiit OsnekciitoBuy
F'opbyHoB Mukosa IBaHOBUY

Jbomin FOpiit BacunboBuy

Kapnos Onekciit [leTrpoBuy
Kosraneupr Makcum Bonogymuposud
KoctiokeBuy Onexkcanap IBaHoBUY
KpaBuenko Karepuna OsiekcaHzpiBHa
MapueHko JImutpo MukosanoBuy
Muxainos €BreH BajieHTUHOBAY
Moruna Banentus IBanHoBuY
Hoxxenko Bonogumup CepriiioBuy
Hosxenko OsneHa CepriiBHa

Hocko ITaBso JleoHimoBuY

Hexenues Onekciit bopucosnuy
Pamasanos Cysnran Kypb6aHoBud
CamcoHKiH Banepiit MukosainioBuy
Ceprienko OkcaHa BikTopiBHa
®omin Osekciit BikropoBuy

Yepusk 'anHa IOpiiBHa

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOi
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