O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0217U007053

Jep>kaBHUH peecTpauiliHUI HOMeP: 0117U006252

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 29-12-2017

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: CtBopenHst 6araToyHKI[iOHATbHUX HAYKOEMHUX METOJIB i iIHCTPyMEHTIB KOMIIJIEKCHOTO
KEPYBaHHS CUCTEMOIO "KOJIECO-TaIbMO-perKa" 1151 3a1106iraHHs aBapifiHUM CUTYyallisIM, yCYHEHHSI pU3UKY

€KOJIOT{YHUX KaTacTpod
IToyaTok eramy: 10.2017
3akiHYyeHH4 eTamy: 12.2017

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB ¢pizsnyHO0i 0c06H): CxinHoykpaiHChKMit

HalliOHAJIbHUY YHiIBEpPCUTET iMeHi Bosopumupa Jlang

Kopg, 3a €APIIOY: 02070714

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

TenedoH: (06452)2-78-05, (06452)4-40-97

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0cO6H): lepkasuuit poHz

byHIaMeHTaIbHUX [OCIIIKEeHb

Kopg 3a €IPIIOY: 26252928

Micuesnaxo,szeHHa: o6yi. llleBuenka,16, m. Kuis, Kuiscbka 06:1., 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442878221, 380442878278

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.). 60




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpeHHS 6araTo(pyHKLiOHAIbHUX HAYKOEMHUX METO/IB i iIHCTPYMEHTIB KOMILJIEKCHOTO KEPYBAHHS CUCTEMOIO

"KOJI€CO-TaJIbMO-PENKA" 17151 3aI100iraHHs aBapiliHUM CUTYallisIM, YCYHEHHS] PUBUKY €KOJIOTTYHUX KaTacTpod

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Creation of multifunctional scientific methods and tools for combined management of "wheel-brake-rail" system

for prevention of accidents, elimination of the environmental disasters risk

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIIKEHHS - peCypCco- Ta eHepro3bdepiraioyi TexHoJIOrii Ha 3a/1i3HUYHOMY TpaHCNoOpTi. [Ipenmer
IOCJIIPKEHHS - METOAM Ta iIHCTPYMEHTH KOMIJIEKCHOT'O KEPYBaHHS CUCTEMOIO "KOJIECO-TaJIbMO-perKa“. Mera
IOCJIiIKeHHS - TIOJIIIIEeHHS] EHEePro- Ta pecypco3bepeskeHHs 3ali3HUYHOT0 TSITOBOTO TPAHCIIOPTHOTO 3aC06y,
3a0e3ne4yeHHs Moro 6e3neky pyxy Ta HilBUILIeHHS €KOJIONYHUX [I0KA3HUKIB MIJIIXOM PO3pOOKU (PyHIAMEHTaIbHUX
IOCJTiI)KeHb Ta CTBOPEHHS! 6araTo(yHKIiOHaIbHUX HAYKOEMHUX METOIIB i IHCTPYMEHTIB KOMIIJIEKCHOT'O KEPYBaHHS
CHACTEMOIO "KOJIECO-TaJIbMO-PeiKa". MeTonu JOCiIKEHHS [10JIATraloTh Y BUKOPUCTAHHI METOAY CUCTEMHOTO
anasidy. JJocaimKeHHs NIPOLECIB IPOBOLMIIOCS METOIAMU IMITAL[ITHOTO Ta MATEMATUYHOI'O MO EJIIOBAHHS, PillIEHHS
cucreMu nudepeHiHUX PiBHIHb 3 BUKOPUCTAHHSIM Teopii MOAi6HOCTI Ta po3MipHOCTI, Teopii iMOBipHOCTI Ta
MaTeMaTU4HOi CTaTUCTUKU. [Ipu po3poO1li MaTeMaTUYHUX MOJiesell BUKOPUCTaHO METO/IU TEOPETUYHOI MEXaHiKHY,
MaTeMaTU4YHOTO MOJEJIOBAHHS, Teopii NonibHOCTe! Ta aHasli3y PO3MipHOCTEN, TeOpii MPUIHSATTS pillleHb, YACEJIbHI
MeTOIHY iHTerpyBaHHs nudepeHIiaJbHYIX PiBHSHD i3 BUKOPHUCTAHHSIM €JIeKTPOHHUX 004N CIIIOBAIbHUX MAIIKH i
MpuUKIagHUX porpam Matlab, Mathcad, Borland C++ Builder 6.0. MeTonu ekcieprMeHTaNbHUX AOCTIIKEHb, SIKi
BUKOPUCTOBYBAJMUCH y POOOTI, ckaaanucs 3 GisuYHOTO MOJEJIIOBaHHS, BUTPOOYBAHHSIX Ha HATYPHUX 3pa3Kax i
CTEHJIOBMX HAaTypHHUX YCTAHOBKAX i3 3aCTOCYBAaHHSIM alpoO0OBaHUX METOAUK, BCTaHOBJeHUX BifnosigHumu ['OCT i
JCTYV.V naykoBO-zOCiAHIN pobOTi MpoBeseHa po3podKa GyHAaMEHTAJIbHUX JOCiIpKEeHb Y raay3i CTBOPEHHS Ta
eKCIulyaTalii pyxoMoro ckiany e(eKTUBHOTO 3 TOUKM 30Py €HEPro- Ta PeCcypco36epeskeHHsl, 3a6e311e4eHHS
6e3reKku pyxy Ta MiABUILEHHS 0r0 eKOJIOTIYHMX [T0Ka3HUKIB, po3po061i e(eKTUBHUX, €KOJIOTIYHO YNCTUX METOIiB Ta
IpUCTpoiB onTuMizauii GppuKLifHOI B3aeMO[Iil KOJIiC JIOKOMOTHBA 3 PEHKaMU IpY eKCTPEHOMY TrajibMyBaHHI,
3MEHIIEHHS JOAATKOBUAX BUTPAT MOTY>KHOCTI 3aJ1i3HUYHOrO TPAHCIIOPTY B Pi3HUX PEXXUMAX PYXY, IDOTHO3YBAaHHS Ha
OCHOBI PO3pO0JIEHNX MaTEMAaTUYHUX MOJIeJIEH, 110 OMUCYIOTh AOCIIKyBaHi IPOLleCH, CTBOPEHHS
€KCIIEpMMEHTAJIbHOTO 00JIafHAHHS, 110 Peasi3oBye Iii METOH, a TAKOX TEXHIYHUX 3aCO00iB i TexHoJIOorii ix
BUKOpHUCTaHHs. HaykoBo-focsinHa poboTa NprcBsiueHa akTyasbHil 1715 3a1i3HUYHOT0 TPAaHCIIOPTY IpobyieMi -
IiABUILEHHS €eHeproeeKTUBHOCTI i 6e3MeKu pyXy 32 PaXyHOK YIIpaBiiHHs (QPUKLIMHOI0 epefavero "Koaeco-
perika", KepyBaHHS TPUOOJIOTIYHUMU Ta TeMI0PI3NIHUMU MTpoLiecamMy (PPUKLIMHUAX eJIEMEHTIB rajibM. Po3po6JieHi
METOAM Ta iIHCTPYMEHTHU KOMIJIEKCHOTO KEPYBAaHHS CUCTEMOIO "KOJIECO-TaJIbMO-PEHKA" NO3BOJISIOTh 3HU3UTHU
BipOTiIHICTh BUHMKHEHHS 103y, iIBULIUTY HalifHiCTh €KCTPEHOTO rajlbMyBaHHS, 3a0€3M1eYnTH CTablIbHUI
Koe(illieHT 34enieHHs KoJieca 3 PeNKoIo, pillleHHS SIKUX CIPUsIE€ 3HUKEHHIO PU3UKY BUHUKHEHHS aBapiiHUX
CUTYaLil, O IPU3BOISATD 40 HETATUBHUX €KOJIOTIYHUX HACIOKIB. OTPUMaHi HayKOBO-TIPAKTUYHI Pe3yJIbTaTh
IIPOEKTY € OCHOBOIO pillleHHs TpobsieMy peastizallii 6e3leky pyxy Ta MaKCUMasIbHOTrO KoedillieHTy 3uerieHHs i
CIIpYSIOTh CTBOPEHHIO BUCOKOE(EKTUBHOI 3aJ1i3HUYHOI TexHiku. O671aCTh BUKOPUCTAHHS OTPUMAHUX PE3YJbTaTiB -
MiJINPUEMCTBA, 10 3aIMAIOThCSI CTBOPEHHSIM, IOBEIEHHSM, a TAKOK MOJIEPHI3ali€l0 TEIJIOBO3iB, JU3€JIb- Ta

€JIEKTPOIOI3 iB 117151 3ab6e3redeHHs 6e3neKky Ta epeKTUBHOCTI iX eKcITyaTalii.

Pedepar aHI1iliChKOIO:

Research object - resource and energy saving technologies in rail transport. Research subject - methods and
instruments for the "wheel-brake-rail" system integrated management. The purpose of the study is improvement
of energy and resource saving rail traction vehicle, ensuring safety and improving environmental performance



through the development of basic research and the creation of a multifunctional knowledge-based methods and
tools for the integrated management in the "wheel-brake-rail" system. Research methods consist of methods of
system analysis. Studies of the processes were carried out by means of simulation and mathematical modeling,
solution of system of differential equations using the theory of similarity and dimension, probability theory and
mathematical statistics. In the development of mathematical models 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, Borland C++ Builder 6.0 were used. Methods of experimental studies that were used in the work
consisted of physical modeling tests with real samples, poster full-scale plants using proven methodologies, the
relevant GOST and DSTU. In the research work conducted to develop fundamental research in the field of creation
and operation of effective rolling stock considering energy and resource conservation, traffic safety and improve
its environmental performance, the development of efficient, environmentally clean methods and devices for
optimization of friction interaction of locomotive wheels with the rails during emergency braking, reducing the
additional cost of power of railway transport in different modes of motion prediction based on the developed
mathematical models describing the processes they study, creation of experimental equipment that implements
these techniques as well as technical means and technologies for their use. Research work is dedicated to the rail
transport problem, energy efficiency and traffic safety by controlling the "wheel-rail" friction transmission, friction
and thermophysical processes of brakes friction elements. Developed methods and tools for the integrated
management "wheel-brake rail" system can reduce the probability of skidding, increase the emergency braking
reliability, ensure a stable friction coefficient of wheel with the rail, the solution of which reduces the risk of
accidents leading to negative environmental consequences. Obtained scientific and practical results of the project
are the basis for solving the problems of implementation of traffic safety and maximum adhesion coefficient,
contribute to the development of highly efficient rail technology. The scope of received results: companies
involved in the creation, refinement, and modernization of locomotives, diesel and electric trains to ensure safety
and efficiency of their operation.

Ingekc YIK: 656.2:658.012.011.56; 656.2:004, 629.4

Koau TemaTHYHHUX PYOpPHK: 73.29.81

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Kosranens Makcum Bonogumuposud
HaykoBH# CTyIiHb:

BuyeHe 3BaHHSI:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Hazsa HTII yKpaiHCBKOIO: BaraTokpuTepiasbHa MATEMATMYHA MOZIEJIb BIUIVIBY IPaHyJI CYXOTrO JIbOZLY; -
MaTeMaTU4Ha MOJEJIb PYyXY IPaHyJl CyXOro JIboAy; - MaTeEMaTU4YHa MOJEJIb TEMI0(i3UNUHNAX XapAKTEPUCTUK
IMCKOBOTO rajibMa; - MaTeMaTUYHa MOJIeJIb peasisallii 3aracy o 34enyjeHHIO KOJIICHOI Iapy; - MaTeEMaTU4HA
MOJeJib TEPMOIIPY>KHOI fledopMallii; - oJiHOMiasbHa perpeciiina MoJiesib; - 3aJIe5KHICTh KoeillieHTa TEPTsI KoJjieca
i peliku Bif mapaMeTpiB CUCTEMU OYUCTKY; - 3aJIEXKHICTh KoedillieHTa TEPTS Ta OIIOPY KOUEHHSI KOJIeca [0 pelli; -
eKCIIepTHe AOCJiIKeHHs OLiHIOBaHHS iIHHOBALITHUX METO/iB MifnBulieHHs e(eKTUBHOCTI rajibMiBHOI CUCTEMHU
Cy4aCHOT'O PyXOMOTO CKJIaJly; -~ KOHLEIITyaJbHi OCHOBU TEPMOKEPOBAHOCTI B 3aJIi3HUYHUX raJIbMiBHUX TPHUOOIapax;
- LizbOBa (PYHKIisl OLIiHKY I€PEPO3IIOAiNy HaBaHTaKeHb TP raJbMyBaHHI; - €KOJIOTIUHUI pecypco3bepiraiounii
METOJI, 3a0e3MeYeHHs 6€3MeKU 3a/1i3HUYHOIO PYXOMOTO CKJIaAy [IpYA €KCTPEHOMY rajbMyBaHHI; - METOOMKA

PO3paxyHKy IBUAKOCTI pyXy MOBITPsl HA TIOBEPXHi raJIbMOBOTO IUCKA; - KOHCTPYKLIisl raJIbMiBHOTO JIACKA.

HasBa HTII aHr/1ificbKO¥0: Multi-criterial mathematical model of the dry ice pellets effect; - mathematical
model of the dry ice pellets motion; - mathematical model of the disk brakes thermal characteristics; -
mathematical model of wheelsets adhesion margin realization; - mathematical model of thermoelastic
deformation; - polynomial regression model; - the dependence of friction coefficient of wheel and rail on the
parameters of the purification system; - the dependence of friction coefficient and rolling resistance of the wheel
along the rail; - expert study on the evaluation of innovative methods of brake systems of modern rolling stock
efficiency increase; - the conceptual basis of thermo controllability in the train brake friction pairs; - the objective
function evaluation of the redistribution of load during braking; - ecological resource-saving method of ensuring
the safety of railway rolling stock in emergency braking; - the method of calculation of air velocity on the surface
of the brake disc; - the design of the brak

HTII, axy nepenba4asocs CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpumaHi pe3yJIbTaTH:

l'asmy3b 3acTOCyBaHHS: 72.1 JlocipKeHHS il eKCliepUMEeHTaIbHi po3po06KU y cdepi IPUPOJHUYNX i TEXHIYHUX

HayK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: B pamkax npoexTy: - po3po6JieHO 6araToKpuUTepiaibHy MaTEMATUYHY MOJIEJIb BIUIUBY PAHYJI CyXOTO
JIbOJly Ha NIOBEPXHIi KOJIeCca Ta PENKHY, SIKa BCTAaHOBJIIOE B3A€MO3B'S130K MK XapaKTEPUCTUKAMU IIOTOKY i 3MiHOIO
(PPUKLIHUX BJIACTUBOCTEN KOHTAKTYIOYMX [IOBEPXOHb; -~ MaTEMATU4HY MOJEJIb PYXY IPaHyJl CyXOro JIbOAY, sIKa
BM3HAYa€ MEXaHi3M BIIJIMBY [TAPaMETPiB IIOTOKY I'PaHYJI Ta JO3BOJISIE BUBHAYMTH I1aPAMETPH IIOBEPXOHbD MICJIs
B3a€MO/Iii Ta BCTAHOBUTH CTYIIiHb BIJIMBY TEXHOJIOTIYHUX i KOHCTPYKTUBHUX IIapaMeTpiB CIIOCO0y 1ojayvi Ha
PYVHYBaHHS Ta BiJHECEHHS 3a0pyIHEHD 3 IOBEPXOHDb KOHTAKTYIOUMX KOJIeCa Ta PEHKHU; — OTPUMAaHO 3aJIEXKHICThb
KoeillieHTa TepTs Kojieca i pefiku BiJi NapaMeTpiB CUCTEMU OUMCTKU TPaHyJIaMU CYXOro JIbOJLy, IO A€
MOJKJIMBICTb YTOYHUTH PalliOHaJIbHI TapamMeTpy CUCTEMU N10/ia4i Ha CTaJlil MPOEKTYBaHH4 i €KCILTyaTalii; -
OTPUMAaHO 3aJIeXXHICTb KoeillieHTa TepTs Ta ONOPY KOUEHHsI KoJleca 10 Peilli Ipy iCHYI0YMX peaabHuX
[IOBEPXHEBUX 3a0PYIHEHHSIX Ta IHIINX METOAX [TOKPAIIEHHS 34ilIHMX XapaKTEePUCTHUK; - IPOBEJIEHO €KCIIEPTHE

IOCJIiIKeHHS OLIiHIOBaHHS iHHOBALIIMHUX METO/IiB ITi/iB
ConiasibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnins HTII Ha moBKiJjs:

BnpoBagsykeHHs HTII: He snposamkeHo

ITpakTuyHa peasnizanis HTTI



IToyaToK eTamy:5 poxis

3aKiHYeHHs eTamy:

Crno>KuBavi NPOAYKILii: Vkpsanizuuis
IlepcrieKTHBHI PUHKH: YkpaiHa, kpainu CHJI
XapakTep criBpoGIiTHHIITBA 3 iHBECTOPOM

IToTpiGHMI 06CST iHBECTHILiH, THC. TPH.: 150

IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPILIEHHSI POOOTH:

HasiBHiCTB Gi3Hec-mjIaHYy: Hi

TexHiKO-eKOHOMiYHE OOrpyHTYBaHHsI: Hi
IloTeH1iaIbHU 00CST IPOZAJKY, THC. TPH.: 250

OuikyBaHHH T€pMiH OKYIHOCTi (POKiB): 2

JoapaTtkoBa iHdopmamist:

IX. Bi6sriorpadivyHuii onuc

X. 3aKkJII04Hi BiZzoMoOCTi
KepiBHHK IOPHANYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
I'opbyHOB MuKoJia IBaHOBUY

Kapa Ceprii1 BitanifioBuu

Kosranenp Makcum Bosogumuposuy
KpaBuenko Karepuna OsiekcaHzgpiBHa
Hosxenko Bonogumup CepriiioBuy
Hoxxenko Onena CepriiBHa
[TpocsipoBa Ouspra BikropiBHa

[llep6akoB Bragucnas IOpiitoBuy

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

[Toranenko Exyapn BosoguMupoBud
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