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2. Development of a methodology for researching the characteristics and efficiency of passenger and freight car
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Pedepar:

1. Incepraliito NpUCBSYEHO BUPIIIEHHIO ByKJIMBOI Ta aKTyaJIbHOI HAyKOBO-MPUKJIAHOI IPO6JIEMHU MOL0
NOJIAJIbIIOTO PO3BUTKY PO3PAXyHKOBO-TEOPETUYHUX MOJIOKEHb, METOJ0JIOTIYHMX 3aCa]] Ta IPAKTUYHUX 3aCO0iB
IOCJIiIKeHb rajibMiBHOI €(peKTUBHOCTI Ta raJbMiBHUX CUCTEM PYXOMOTO CKJIaly 3aJli3HUIlb, BUBHAUEHHS
E€MIIIPMYHMX 3aJIEXKHOCTEMN, allpOKCHMallii 3B'43KiB MiXK BapililOBaHMMU [TapamMeTpaMy MaTeMATUYHOIO Ta
KOMIT'IOTEPHOTO MOZEJIIOBAHHS, 3MEHIIEHHS BUTPAT Ha IPOEKTYBAHHS Ta BIPOBAIKEHHS SIK HOBUX rajbMiBHUX
CcUCTeM i iX CKJIa[IOBUX, TaK iHHOBaLiITHUX MMacCaXXUPChKUX Ta BAHTAKHUX BaroHiB. B po60Ti 3apONOHOBAaHO

MeTO,HO]IOFiIO PO3paxyHKOBHUX Td €KCIIEPMMEHTAJIbHUX ,HOCI[iIL)KeHI), 10 633y€TbC$[ Ha KOMH’IOTepHOMy



MOJeJIIOBaHHI IIPOLIECiB raJlbMyBaHHS Ha OCHOBI peasizauii indopmariiinoi mogesni y Burisaai gudepeHiiiHoro
PIBHSIHHS pyXy BaroHa IiJ 4ac rajJbMyBaHHS. BIOCKOHasIEHO MaTEMATUYHI MOJIEJIi [J151 TaJIbMiBHUX CUCTEM
BAaHTa)XHUX BaroHiB 3 KOMIO3MLiTHUMU Ta YAaBYHHUMH TajIbMiBHUMU KOJIOAKAMH, & TAKOX JJIs1 TaJIbMiBHUX CUCTEM
[aCaKUPCHKUX BarOHiB 3 KOMIIO3ULIMHMMY, YaBYHHMMU KOJIOJIKAMU Ta AUCKOBOIO rajibMiBHOIO CUCTEMOIO, SIKi
BPaxOBYIOTb OCHOBHI XapaKTE€PUCTUKY BaroHa Ta rajbMiBHOI CUCTEMU. B OCHOBY METOZ0JIOTI pO3paxXyHKOBUX
IOCiIKeHb 3aKjIafleH] yHiBepcasbHi (GOPMYJIY CTYIIEHEBUX 3aJIEXKHOCTEH I1apaMeTpiB rajibMyBaHHs. Onucasi
aJITOPUTMU PO3B'SI3aHHS JUepeHLiNHUX PIBHSAHb peasi3oBaHuX Y BUIJISAL] TaKeTiB MPUKIagHUX rTporpam ajst EOM,
Hanucanux MoBoio VBA ( Visual Basic for Application ) y cepenosui Excel. [IpencraBnieHa MeTOROJIOTIS 3HAYHO
PO3IIMPIOE KiJIbKICTh IapaMEeTPiB raJbMiBHOTO IIPOLECY, SIKi BUKOPUCTOBYIOTHCS IJI51 aHAJIi3y rajlbMiBHOI

€ eKTUBHOCTI BAaHTRXXHUX BaroHiB 3a pe3yJibTaTaMU TajIbMiBHUX XOJOBUX BUIIPOOYBaHb: (PAaKTUYHI 3HAUEHHS
rajibMiBHUX KOoe(illieHTiB i NUTOMUX rajJibMiBHUX CUJI; iliCHI 3Ha4€HHS KoeillieHTiB TePTS KOJIONO0K; (PaKTUYHi
3HaYeHHs Koe(illieHTiB 34ersieHHs KoJjleca Ta PEHKY [Py rajibMyBaHHI; raJbMiBHI MIJIIXY BAHTAKHUX Ta
IacaKMpPChKUX I10i3]1iB HA MalIaHYMKY Ta HOPMOBaHUX ciiycKax (- 6 %o Ta - 10 %o) 115 3a1aHOI KiNIbKOCTi BaroHiB y
CKJIaJli I10i3/1a 3 ypaxyBaHHSIM HapPOCTAHHS raJIbMiBHOI CMJIX 3@ CKJIQJIOM I1013/13; CIIOBiJIbHEHHS BaroHiB Ta I10i31a y
MIPOLIECI FaJIbMYBAaHHS, & TAKOX iX cepenHi 3Ha4YeHHs. BIOCKOHa/IeHa METOAMKA €KCIIEPUMEHTAIbHUX JOCIIII)KEHb
OJIVHMIb PyXOMOTO CKJany. Po60Ta IpyHTY€EThCSI Ha IPOBEIEHNUX PO3PAXyHKOBUX Ta €KCIIEPUMEHTATIbHUX
IOCIIIKEHHSIX Ha 3pa3KaxX PyXOMOro CKjazy, sKi Ha CbOTOIHIIIHIN [I€Hb 3HAXOAAThCA B eKCILTyaTauii. [Togansmui
PO3BUTOK HayKOBUX OCHOB 1010 MiABUIIEHHS €(PEKTUBHOCTI TajJIbMiBHUX CUCTEM PYyXOMOTO CKJIay 3ajli3HULD €
aKTyaJIbHOIO Ta BaKJIMBOIO HAYKOBO-TIPUKJIAIHOIO IIPOGIEMOIO Pe3yJIbTAaTH PO3B'sI3aHHS SIKOi OYIyTh MAaTU BaskKJIMBE
3HAYEHHS /J1s1 BITYU3HSIHOIO MaIMHOOYAiBHOIO KOMIIJIEKCY Ta 3a/1i3HUYHOTO TPaHCIOpTy YKpainu. Kitodosi cyosa:
BaHTaKHUI BaroH, raJibMiBHU HIJISIX, raJbMiBHA e(DEKTUBHICTD, NilCHUN KoedillieHT CUIN HATUCHEHHS, eKCTpeHe

rajibMyBaHHS{, €EKCIIEPVMEHTAJIbHE ILOC]'[i,H,)KeHHH, nacaxmp(:me?I BaroH, rIMToOMa rajbMiBHa cuJja, MOOeJIIOBaHHS.

2. The thesis deals to solve an important and relevant applied research problem of further development of
calculation and theoretical provisions, methodological principles and practical means of studying braking
efficiency and braking systems of railway rolling stock, determining empirical dependencies, approximating the
relationships between the varied parameters of mathematical and computer modeling, reducing the cost of
designing and implementing both new braking systems and their components, as well as innovative passenger and
freight cars. The paper proposes a methodology for computational and experimental research based on computer
modeling of braking processes through the implementation of an information model in the form of a differential
equation of a railway vehicle motion during braking. The mathematical models for braking systems of freight cars
with composite and cast iron brake shoes, as well as for braking systems of passenger cars with composite, cast
iron shoes and disc brake system with the main characteristics of the railcar and braking system considered, have
been improved. The methodology of computational studies is developed on the basis of universal formulas for step
dependencies of braking parameters. The described algorithms for solving differential equations are implemented
in the form of computer application packages written in VBA (Visual Basic for Application) in the Excel
environment. The presented methodology significantly expands the number of braking process parameters used to
analyze the braking efficiency of freight cars based on the results of brake running tests: actual values of braking
coefficients and specific braking forces; actual values of brake shoes friction coefficients; actual values of wheel
and rail adhesion coefficients during braking; braking distances of freight and passenger trains on the level grade
and standardized slopes (- 6 %o and - 10 %o) for a given number of vehicles in the train, taking into account the
increase in braking force by train formation; deceleration of railcars and train during braking, as well as their
average values. The methodology for experimental studies of railway vehicles has been elaborated. The paper
focuses on the computational and experimental studies carried out on specimens of railway vehicles that are
currently in operation. Further development of the research framework for improving the efficiency of braking
systems of railway rolling stock is an urgent and important applied research problem, the results of which will be
particularly beneficial for the national machine-building sector and railway transport of Ukraine. Keywords: freight
car, braking distance, braking efficiency, real coefficient of pressing force, emergency braking, experimental study,
passenger car, specific braking force, modeling.



Jeps>kaBHu#M peectpaniiiHuii Homep JiP: 0220U101984, 0220U101986, 0212U005369, 0212U005360

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TeXHIKHM: OyHaMeHTasbHI HAyKOBI HOCIIIKEHHS 3 HANGLIbII
BOXXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOTO, COLiaIbHO-€KOHOMIYHOrO, CyCIiIbHO-MOJiTUYHOTO,
JIIOJICbKOTO NIOTEHIiay 1715 3a6e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOTO PO3BUTKY

CYCIIiJIbCTBA i Aep>KaBy

CrpareriyHuil NpiOPpUTETHUH HANIPSIM IHHOBALLiHHOI AisfAJIBHOCTI: OCBOEHHS HOBHX TEXHOJIOTIi
BHCOKOTEXHOJIOTIYHOTO PO3BUTKY TPAHCIIOPTHOI CHCTEMU, PAaKETHO-KOCMIYHOI rajysi, aBia- i cyIHOOyAyBaHHH,

036PO€EHHS Ta BilICbKOBOI TEXHIK!
I'[i,qcyMKH IOCJIIP)KEHHS: HoBe BUpilIeHHS aKTyalbHOTO HAYKOBOTO 3aBJlaHHs

Iy6sikamii:

e Martynov L. I, Gerlici J., Trufanova A. V., Safronov O. M., Kravchenko K. V. Methodology for maintaining the
dynamic characteristics of passenger cars // Communications - Scientific Letters of the University of Zilina.
-2023. - Vol. 25, No. 2. - P. B95-B102. - DOI: 10.26552 /com.C.2023.027.

e Martynov L. I, Trufanova A. V., Shovkun V. V., Petukhov V. M., Safronov O. M. Evaluation of ride qualities of
passenger cars // AIP Conference Proceedings. - 2023. - Vol. 2684. - Article ID: 020009. - DOLI:
https:/ /doi.org/10.1063 /5.0120323.

e Fedosov-Nikonov D. V., Sulym A. O., llchyshyn V. V., Safronov O. M., Kelrikh M. B. Study of strength
characteristics of the long wheelbase flat cars // IOP Conference Series: Materials Science and Engineering.
- 2020. - Vol. 985, No. 1. - Article ID: 012029. - DOI: https://doi.org /10.1088 /1757-899X /985 /1/012029.

e Sulym A., Lomonos A., Bialobrzheskyi O., Safronov O., Khozia P. Analysis of technical solutions for the
implementation of on-board energy storage on the 25 electric stock // Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu. - 2020. - No. 3. - P. 59-66. - DOI: https:/ /doi.org/10.33271 /nvngu /2020-3 /059.

¢ Cadpponos O. M. Konuenuis oLiHKY raabmiBHOI e(peKTUBHOCTI BaHTRXKHUX I10i3[1iB 3a pe3ysbTaTaMu
€KCIIEPMMEHTAJIbHUX JOCiiKeHb B po3pisi Bumor 'OCT 34434-2018 (nepexsapn p.M.). 36ipHUK HAYKOBUX
npaup «PeiikoBuiil pyxomuii ckiany. 2021. Bum. 23. C. 140-163. DOI: https:/ /doi.org /10.47675 /2304~ 6309~
2021-23-140-163

¢ Cadpponos O. M., Cynum A. O., BogsnHikos 10. £1., Makeesa O. I'. llIBuaKicHMi1 BAHTaXXHUH 110137, 17151
IIepeBe3€HHs1 KOHTENHEePiB 3i mBUIKicTI0 200 KM /rof,. 36ipHUK HAayKOBUX Ipalb «PeMKOBUI PYXOMUH CKIag».
2021. Bun. 22. C.70-84. DOI: https:/ /doi.org /10.47675 /2304-6309-2021-22-70-84

¢ Fomin O., Lovska A., Safronov O., Soroka O. Study of the dynamic loading of the load-bearing structure of a
flat wagon during transportation by sea // EUREKA: Physics and Engineering. - 2020. - No. 6. - P. 41-49. -
DOI: https:/ /doi.org /10.21303 /2461-4262.2020.001512.

¢ Cadpponos O. M. Po3paxyHKOBi [ocinkeHHs raapbMiBHOI e(peKTUBHOCTI BAHTR)KHUX BaroHiB 3a [IpaBUjlaMu
I'OCT 34434-2018 c 3acTOCYBaHHSM yHiBepcasibHUX (HOpMYyJI (epekyan p.M.). 30ipHMK HAayKOBUX Ipallb
Jlep>kaBHOTO yHiBepcUTETy iHPPaCTPYKTypU Ta TEXHOJOTIH, cepist «TpaHcoOpTHI cucteMu i TexHodorii». 2020.
Ne 35. C. 121-134. DOI: https: / /doi.org /10.32703 /2617-9040- 2020-35-13

e Cadponos O. M., Ta iH. AHaJi3 ranbMiBHOI €(PEKTUBHOCTI €JIeKTPOI0i3a Ha BiATIOBiAHICTh KpUTEPitO
HeJIONYIIEeHHS 1032 KOJIICHUX Map i TeMnepaTypy HarpiBy aucka (nepeksap p.M.). Modern science - moderni
véda. - 2019. - N 3. - C. 144~ 154. - URL: https:/ /journals.indexcopernicus.com /search /details?id=43838.

¢ Cadponos O. M. l'anpMiBHI misxu BucokomsuakicHoro enekrpomnoizga EKP1 npu mBuaxocti 200 kM /Tof, Ta
HEeCIPUSITIIMBUX YMOBaX raJibMyBaHHS (Iepeksiaf p.M.). 36ipHUK HayKOBUX Ipalb Jlep>KaBHOTO yHiBEpCUTETYy
inppacTpykTypu Ta TeXHOOrIH, cepist «TpaHcnopTHI cucreMu i TexHostorii». 2019. N2 33. C. 227-240. DOL:
https:/ /doi.org/10.32703 /2617-9040-2019-33-1-18

¢ CadppoHoB O. M. 3acToCcyBaHHS KOMITIOTEPHOTO MOJIEJIIOBAaHHS 11711 YTOUHEHOI OLIiHKY rajbMiBHOI

e(eKTUBHOCTI BaHTRXXHUX BaroHiB. 30ipHMK HAyYKOBUX Ipalb Jlep>kaBHOTO YHiBepCUTETY iH(PPACTPYKTYpH Ta



TEXHOJIOTIH, cepist «TpaHCNOpTHI cucTemHu i TexHosorii». 2018. N2 32. C. 61-75. DOLI:

https:/ /doi.org /10.32703 /2617-9040-2018-32-2-61-75

Cadponos O. M., BopsHnikos IO. fI., Makeesa O. I'. TanbpmiBHa e(peKTUBHICTb BAHTAXKHUX BaroHis.
MeTopos0ria po3paxyHKOBUX Ta €eKCIIEPUMEHTAIbHUX OCiIKEHb 3 BAKOPUCTAaHHIM MaTeMaTUYHUX
Mozesiel Ta KOMITIOTEPHOr0 MofesioBaHHs: MoHorpadis. Kpemenuyk: JAIT «YkpHIIB», 2018. 173 c. (mepeknaf,
p-Mm.) URL: https:/ /ukrndiv.com.ua /wp-content /uploads /2025 /02 /Do- druku-24.10.18_compres sed-1.pdf;
Cadponos O. M. MeTon0510Tisl pO3paxyHKOBUX JOCIiIKEHDb rajlbMiBHOI €(DEKTUBHOCTI MaCa’)KUPChKUX BaroHiB
3 KOJIOAKOBUM TaJIbMOM, 1110 6a3yeThCsl HA BUPiLIeHHi AudepeHiitHoro piBHSAHHS PyXy IIif, Yac raJlbMyBaHHS B
4yacoBil o6sacTi (nepeksag, p.M.). 36ipHUK HAyKOBUX ITpalib ep>KaBHOTO €KOHOMIKO- TeXHOJIOTiYHOTO
YHiBEpCUTETY TPAHCIIOPTY, cepis «TpaHCIOPTHI cucTeMu i TexHoorii». 2016. N¢ 29. C. 13-27. URL:

https:/ /tst.duit.in.ua/index.php /tst/article /view /64 /57

Cadponos O. M. Anropyutm Bu3Ha4YeHHS (PaKTUYHOIO 3HAaYEHHS PO3PaxyHKOBOro KoedilieHTa cuimm
HaTHMCHEHHSI TaJIbMiBHUX KOJIOZIOK 32 pe3yJbTaTaMU I0i3HUX rajabMiBHUX BUIIPOOYBaHb BAHTAXHUX BaroHiB
(mepeksan p.M.). 36ipHUK HAYKOBUX Ipalb YKPaiHChKOTO Jep>KaBHOTO YHiBEPCUTETY 3a1i3HUYHOTO
TpaHcnopty. 2015. N2 157. C. 131-139. URL: https:/ /kart.edu.ua/wp-content /uploads /2020

/06 /tht_157_bud-mat_1.pdf

BopsnHikoB 10. fI., Cagpponos O. M., Ceuctyn C. M. Po3paxyHKOBO- €KCIIEPEMEHTAJIbHUI METOJI, BU3HAUYEHHS
XapaKTEPUCTUK IIPOLECIB raJbMyBaHHS NIACAKAPCHKUX Ta BAHTAKHUX BaroHiB (Iepekiag, p.M.). 36ipHUK
HAyKOBUX IIpallb JEeP>KaBHOTO EKOHOMIKO-TEXHOJIOTTYHOT'O YHIBEPCUTETY TPAHCIIOPTY, cepisl 26 «TpaHCHOpTHI
cucremu i TexHosorii». 2013. N2 22. C. 85-96. URL: https:/ /tst.duit.in.ua/index.php /tst/issue /view /20 /19
BopsuHikos 10. f1., Cagpponos O. M., Makeesa O. I'. MeTon010Tisl pO3PaXyHKOBUX Ta €KCIIEPUMEHTAJIBHAX
IOCJIiIKEHDb rajIbMiBHOI €(DEKTUBHOCTI NaCa)KUPCHKUX BATOHIB i3 3aCTOCYBaHHSIM MaTeMaTUYHUX MOJENeH i
KOMITIOTEPHOT0 MOJIe/IIOBaHHS (Tepekiiaf p.M.): MoHorpadis. Kpemenuyk : IIT «YxkpHIB», 2017. 288 c. URL:
http:/ /ukrndiv.com.ua/wp- content/uploads/2020 /02 /1.-tytulnyj-lyst_anotatsyya.pdf

Cadponos O. M., Bongunikos 1O. £., Makeesa O. I'. [IporpamHuii KOMIJIEKC [1J151 BUBHAYEHHS rajabMiBHOI
e(eKTUBHOCTI BAHTAXXHUX 110i37iB 3a npaBunamu ['OCT 34434-2018. 36ipHUK HayKOBUX Npallb «PeiikoBuil
pyxomuii ckiany». 2020. N2 21. C. 107-119. DOI: 10.47675 /2304-6309.2020.21.107-119, URL:

https:/ /ukrndiv.com.ua/wp-content /uploads /2020 /12 /107-119.pdf

CagppoHos O. M. l'anbmiBHA €(EKTUBHICTD 110i3/1a METPO 3 AUCKOBMMH rajlbMaMU NpH 1030Biil cuTyatii BRAKE
(mepeknan p.M.). 36ipHUK HayKOBUX Mpalb YKPAiHCHKOI Aep>kaBHOI akafeMil 3a1i3HUYHOTO TPAHCIIOPTY,
npucesueHnit 60-tu pivuto kadenpu «Baronm». 2013. N2 139. C. 204-212. URL: https:/ /kart.edu.ua/wp-
content/uploads /2020 /06 /tht_139.pdf

Bopsaunukos IO. 4., Capponos O. M., llleneiiko T. B. Bninus Temnepatypu Ha KoeQillieHT TePTSI KOMIO3ULiIHO1
KOJIOAKHM (TIepekiag, p.M.). BicHuk CxifHOyKpaiHChbKOro HallioHaJIbHOTrO yHiBepcuTeTy iM. B. Jlass. 2012. Bum. N¢
5 (176), yactuna 1. - C. 50-55. URL: https:/ /journals.snu.edu.ua/index.php /app/issue/archive

Bopsinnukos 0. 4., llleneiiko T. B., Cagpponos O. M. [TopiBHSIBHMI aHAJIi3 IPOLIECIB rajbMyBaHHS
IIaca’kMpPChKUX BaroHiB 3 KOJIOJAKOBUMH i AMCKOBUMM rajibMamu (Iiepeksag p.M.). Bicnuk CxinHoykpaiHChKOro

HaljoHaJIbHOTO YHiBepcUuTeTy iM. Bosmogumupa Hdasns. 2010. N2 5 (147). C. 135-141

HaykoBa (HaYKOBO-TeXHi‘{Ha) Hpo,quuiﬂ: TEXHOJIOTi; IPOrpamHi IIPOAYKTH, IPOrPaMHO-TEXHOJIOTIYHA

IOKyMEHTalis

Conianbno-exonomiqna CI‘IpﬂMOBaHiCTbZ 3MEHIIIE€HHS 3HOCY 00J1aTHAHHS, DigBUIEHHS MIPOJAYKTUBHOCTI
npaui

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaakeHHs pe3yJIbTaTiB AHcepTanii: Briposamkeno

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)

VII. BimomocTi npo odiniliHuX OIIOHEHTIB Ta pElleH3€HTiB
Odiniiini onoHeHTH

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:

1. Tkauenko Bikrop IleTpoBuy

2. Viktor P. Tkachenko

KBasigikanis: 1.1, npodecop, 05.22.07

InenTudirkarop ORCHID ID: 0000-0002-5513-2436

JopaTkoBa iHpopmamnis:

IloBHE HaﬁMCHyBaHHH IOPUIHUYHOL 0C00H: HanioHanbHK TPAHCTIOPTHUI yHiBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaX0,T.L)KEHHﬂ: ByJ. M. OMengHoBuya-IlaBneHka, 6yz. 1, Kuis, 01010, Ykpaina
dopma BiracHOCTI: [lepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HayKu YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETChHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. PaBmtok Bacuis I'puroposuy

2. Vasyl H. Ravlyuk

KBasigikamis: n. 1. u., npodecop, 05.22.07
I,quTH(l)iKaTop ORCHID ID: 0000-0003-4818-9482
JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOHM: YKpaiHChKUIL ePKABHUIA YHIBEPCUTET 3aJ1i3HUYHOTO

TPAHCIOPTY
Koz 3a €IPIIOY: 01116472

Micue3Haxoa>KeHHS: maiinan Qeitepbaxa, 6yx. 7, Xapkis, XapKiBCchkuil p-H., 61050, Ykpaina
dopma Bi1acHOCTI: [lepxaBHa

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kamninna Muxaiino IBaHoBUY



2. Mykhailo I. Kapitsa

KBasigikamnis: n. 1. u., npodecop, 05.22.07

InenTudikarop ORCHID ID: 0000-0002-3800-2920

JoparkoBa iHdpopmamuist:

IloBHE HaliMEeHYBaHHS IOPHUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii

Kopg 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJL. JlazapsHa, 6yx. 2, JHinpo, [JHinposcbkuii p-H., 49010, Ykpaina

dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEepCUTETCHKUI

PeuenzeHTu

VIII. 3aKkJII04Hi BiZmoMOCTi

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY

00JIiIKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Muponexko Bikrop KimoBud

Muponeko Bikrop KimoBry

[llep6una Po3anist CrenaniBHa

VKpIHTEI

IOpuenko TetsiHa AHartoJliiBHa



