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Pedepar/anoTanis:

1. Y puceprauiiiziit po60Ti po3pobsieHi MaTeMaTH4Hi MOZieJsli Ta pO3PaXyHKOBO-€KCIIePUMEHTaIbHI MeTOAU
OLiHIOBaHHA Jerpagalii crajen MaricTpajbHUX ra3onpoBOiB 3a iX TPIIMHOCTIMKICTIO ITif] 4aC TPAHCIIOPTYBaHHS
HUMU BOAHIO. [IpOaHasizoBaHo YyT/IMBICTh MEXaHIYHUX BIACTUBOCTEN cTasi 17T'1C maricTpasbHOro ra3onpoBony y
BUXiJJHOMY Ta €KCILJTyaTOBaHOMY 38 POKiB Ha MariCTpaJlbHOMy ra3onpoOBOJi CTaHAX [0 HABOJHIOBAHHS 3 Pi3HOIO
IHTEHCHUBHICTIO. BUSIBJIEHO 3HAYHO BUIY CXUJIbHICTh €KCIIyaTOBAHOI CTaJli 10 BOLHEBOIO OKPUXYEHHS 32
CTaHJAPTHUX BUIIPOOYBaHb HA PO3TAT €JIEKTPOJIITUYHO HABOJHEHUX 3Pa3KiB, HDK CTaji y BUXiHOMY CTaHi, sIKa
4yTJIMBA [0 [Iii BOJHIO JIMlIe 32 BUITPOOYBaHHS 3Pa3KiB [IONIEPEYHOI 0 OCi TPy6U OpieHTallii Ta BUCOKOI

IHTEHCHUBHOCTI HAaBOAHIOBaHHS. Ha OCHOBI BCTAaHOBJIEHUX 3aKOHOMIPHOCTE! BILIMBY iHTEHCUBHOCTI HABOJHIOBAHHS



Ta MIBUAKOCTI MEXaHIYHOrO HaBaHTAKEHHA HA XapaKTEPUCTHKU TPILMHOCTIMKOCTI CTasli, BUSHAYEHNUX METOLOM J-
iHTerpasa, o6rpyHTOBAHO JOLIJIbHICTh BUKOPUCTAHHS HU3bKOI MBUIKOCTI HABAaHTaXXEHHS JJ1s OLIiHIOBaHHS B'SI3KOCTI
PYVHYBaHHS MeTajly 3a Jii BOAHIO, 1100 3a0e3[1eYnTy YMOBU 1151 oro audysii y 30Hy nepenpyiiHyBaHHS. 3HIDKEHHS
IIBUAKOCTI HABAHTAXXEHHS Ha [Ba MOPSIIKU Bifl CTaHAAPTHOI CYTTEBO MiJBUIINIIO YyTIMBICTb TOKA3HUKIB
TPIMHOCTIMKOCTI cTasi 1o Aii BogH. OGIPYHTOBAHO KPUTEPIiil OCSITHEHHSI TPAHUYHOTO CTaHy CTaJli
MaricTpajsbHOr0 ra3olpoBoly 3a llapaMeTPOM TPILMHOCTIMKOCT] B yMOBax Horo rnepenpodisioBaHHs Ha
TPaAHCIOPTYBaHHS BOJHIO HA OCHOBI BCTAaHOBJIEHUX 3aKOHOMIpPHOCTE! BIIMBY BOJIHIO Ta IIBUAKOCTI MEXaHIYHOTO
HABAaHTAXEHHS HA XapaKTePUCTUKU TPIIMHOCTIMKOCTI CTaJi, a TAKOXK PO3PaxXyHKy KoePillieHTiB iHTEHCUBHOCTI
HaIpyXeHb Y BEPIIMHAX MOXJINBUX, ajle HEBUSIBJIEHUX i/l Yac TEXHIYHOTO [iarHOCTyBaHHS, TPILIMHONOAIOHUX
IedeKTiB y CTiHLi TpyOu 3ayie>KHO Bifi ix reomeTpii Ta THCKy BopHIO. Ha 11ii1 0CHOBi po3p06JsieHO PO3paxyHKOBO-
€KCIIEPUMEHTAJIbHAN METOJ, OLiHIOBAHHS Jerpajallii cTaji eKCIIyaTOBaHOTO MariCTpasIbHOTO ra3onpoBOy 3a aii
BOAHIO. [IpOIEMOHCTPOBAHO, IO y TUIIOBOMY [iiala3oHi po604oro Tucky 3,5-7,5 MIla 3HWKeHHS TPilMHOCTIHKOCTI
craJi nicsis 38 pokiB eKcIlyartallii Ha Tpy6OoIIpOBO/Ii He BUXOIUTD 32 NOMyCTUMI Mei. PO3p06s1eHO 064nCIIl0BalbHY
MOJ€JIb 171 IPOTHO3YBaHHS PO3MOAiNy KOHLEHTpPALlil BOGHIO Y METaJli CTiHKU TPYyOH Y Yaci 3 BAKOPUCTaHHSIM
¢disuko-iHpOPMOBAHNX HEMPOHHUX MEPEXK, sIKA 3abe3Iedye BUCOKY TOUHICTb IPOTHO3YBaHHS. PO3p061eHO HOBI
MaTeMaTU4Hi MOJieJli MPOrHO3yBaHH TPIlIMHOCTINKOCTI CTalel MariCTpajbHUX ra3oNpOBOJiB, IKi BDaXOBYIOTb
KOHLIEHTPALlil0 B HUX BOJHIO i iX eKcIlyaTaliiiHy gerpajatiio. Y po3po6ieHi Mogesi iHTerpoBaHuil po3B’s30K
piBHsIHB nuYy3ii BOJHIO 117151 peasbHUX TapaMeTpiB TPyOOIIPOBOAY, 110 1a€ 3MOTy IIPOrHO3YBATH, K
3MIHIOBATUMETbLCS CTATUYHA TPILIMHOCTIMKICTD CTAJIEV MariCTpajIbHUX ra3opoOBOIiB 3aJI€5KHO Bifl KOHLIEHTPALl B
HUX BOJHIO 3 ypaxyBaHHSM IX merpajauii mig yac excryarauii. OTpumadi y gucepTauii pe3ysibTaTi € OCHOBOIO [1JI4
OLIiHIOBaHHS pOOOTO3/1aTHOCTI CTaslell MariCTpajbHUX Ta30IIPOBO/IB 32 YMOB TPAHCIIOPTYBaHHS BOJHIO, 4 TAKOXK J1JIs1
pO3po6JIeHHs KpUTePiiB ix 6e3nedHoi excIulyartallii 3 ypaxyBaHHSIM JAerpajalii craneil Ta BILIMBY BOJHIO.

2. In the dissertation, mathematical models and computational and experimental methods for assessing the
degradation of gas transmission pipeline steels in terms of fracture toughness under hydrogen transportation
conditions have been developed. The sensitivity of the mechanical properties of 17H1S steel from a gas
transmission pipeline in both the as-received and in-service steels was analysed under tensile testing after
hydrogen charging of varying intensity. The operating steel was found to be significantly more susceptible to
hydrogen embrittlement during standard tensile tests of electrolytically hydrogen pre-charged specimens than the
steel in the as-received state, which was sensitive to the action of hydrogen only when testing specimens oriented
transverse to the pipe axis and with high hydrogen charging intensity. Based on the established regularities of the
influence of hydrogen charging intensity and mechanical loading rate on the characteristics of the crack growth
resistance of the steel, determined by the J-integral method, the feasibility of using a low loading rate to assess the
fracture toughness of the metal under the action of hydrogen is substantiated in order to provide conditions for its
diffusion into the fracture process zone. A decrease in the loading rate by two orders of magnitude from the
standard one significantly increased the sensitivity of the crack growth resistance indicators of the steel to the
action of hydrogen. The criterion for achieving the limit state of the steel of the gas main pipeline in terms of the
crack growth resistance parameter under the conditions of its repurposing for hydrogen transportation is
substantiated on the basis of the established regularities of the influence of hydrogen and the rate of mechanical
loading on the characteristics of the crack growth resistance of the steel, as well as the calculation of the stress
intensity factors at the tip of possible crack-like defects in the pipe wall, which did not detected during technical
diagnostics, depending on their geometry and hydrogen pressure. On this basis, a computational and experimental
method for assessing the degradation of a steel of an operated gas main pipeline under the action of hydrogen has
been developed. It has been demonstrated that in the typical operating pressure range of 3.5-7.5 MPa, the
decrease in the fracture toughness of the steel after 38 years of operation on the pipeline does not exceed the
permissible limits. A computational model has been developed to predict the distribution of hydrogen
concentration in the metal of the pipe wall over time using physics-informed neural networks, which provides high
prediction accuracy. New mathematical models have been developed for predicting the fracture toughness of
steels of gas main pipelines, which take into account the concentration of hydrogen in them and their operational



degradation. The developed models integrate the solution of hydrogen diffusion equations for real pipeline
parameters, which makes it possible to predict how the static fracture toughness of steels of gas main pipelines
will change depending on the concentration of hydrogen in them, taking into account their degradation during
operation. The results obtained in the dissertation are the basis for assessing the serviceability of steels of gas
main pipelines under hydrogen transportation conditions, as well as for developing criteria for their safe
operation, taking into account the degradation of steels and the influence of hydrogen.

Jep>kaBHu#M peecTpanifiHuii Homep [JiP: 0121U108961; 0124U000911; 0123U103425

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHamMeHTasbHI HAYKOBI HOCIIIIPKEHHS 3 HANGLIbII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCHiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€3Me4€eHHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOTO PO3BUTKY

CYCIIiILCTBA i Jep>kaBu

CrpaTeriyHuii NpiopUTETHUH HAaNPSIM iIHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIHA
TPaHCIIOPTYBaHHS €HEPTii, BIPOBAI)KEHHS €HEProePeKTUBHUX, PECYypPCO30epiralourx TeXHOJIOTIl, OCBOEHHS

aJIbTEPHATUMBHUX IpKEPeJl eHeprii
ITizcyMKH BOCTiZ>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikaii:

o HaykoBi mpatii, B IKHX OIIy0JIiKOBaHi OCHOBHI HAayKOBi pe3yJIbTaTy AUCEPTALLii:

e 1. Venhryniuk O., Zvirko O. Modeling of hydrogen-induced fracture toughness degradation of pipe steel.
Scientific Journal of TNTU. 2025. Vol. 120, No 4. P. 120-129. DOI: 10.33108 /visnyk_ tntu2025.04.120.

¢ 2. Venhryniuk O., Zvirko O. Application of physics-informed neural networks for modeling hydrogen
distribution in gas pipeline wall. Advances in Science, Technology and Innovation. 2025. P. 209-214. DOI:
10.1007,/978-3-032-00373-7_28 (Scopus).

¢ 3. BenrpuHiok O. L., 3Bipko O. I. O6rpyHTyBaHHS KpUTEPil0 IPAaHUYHOrO CTaHy CTajlell ra3olpoBO/iB 32 ix
nepenpodinoBanHs A5 BogHI0. Haykosi HoTaTku. 2025. N2 84. C. 145-150. DOI:

10.36910 /775.24153966.2025.84.23.

¢ 4. Zvirko O. I, Tsyrulnyk O. T., Venhrynyuk O. L., Nykyforchyn H. M. Sensitivity of the J-integral method for
estimating the hydrogen embrittlement of ferritic-pearlitic pipe steel. Strength of Materials. 2024. Vol. 56.
Article No 104534. P. 928-935. DOI: 10.1007 /s11223-024-00704-x (Scopus, Web of Science Core Collection;
KBapTuib Q3).

e 5. Zvirko O., Nykyforchyn H., Krechkovska H., Tsyrulnyk O., Hredil M., Venhryniuk O., Tsybailo 1. Evaluating
hydrogen embrittlement susceptibility of operated natural gas pipeline steel intended for hydrogen service.
Engineering Failure Analysis. 2024. Vol. 163, Part A. Article No 108472. 16 p. DOI:

10.1016 /j.engfailanal.2024.108472 (Scopus, Web of Science Core Collection; kBapTuib Ql).

e 6. Zvirko O., Tsyrulnyk O., Venhryniuk O., Nykyforchyn H. Hydrogen related issues at hydrogen transport via
existing gas pipelines. Lecture Notes in Intelligent Transportation and Infrastructure. 2025. Part F230. P.
210-219. Book Chapter. DOI: 10.1007 /978-3-031-85390-6_21 (Scopus, Web of Science Core Collection).

¢ 7. Nykyforchyn H. M., Zvirko O. L, Tsyrulnyk O. T., Venhryniuk O. I. Assessing hydrogen embrittlement of gas
pipeline steels using fracture mechanics approaches. International Applied Mechanics. 2025. Vol. 61. P.
207-211. DOI: 10.1007 /s10778-025-01346-5 (Scopus, Web of Science Core Collection; kBapTuib Q3).

¢ 8. Zvirko O. I., Tsyrulnyk O. T., Krechkovska H. V., Hredil M. I., Nykyforchyn H. M., Venhryniuk O. L., Tsybailo I.
O. The influence of the structural-mechanical state of the gas transit pipeline steel on the susceptibility to
hydrogen embrittlement. Materials Science. 2024. Vol. 60, No 1. P. 20-26. DOI: 10.1007 /s11003-024-00845-z
(Scopus, Web of Science Core Collection; kBapTuib Q3).

¢ 9. Zvirko O.L, Tsyrulnyk O.T., Krechkovska H.V., Venhryniuk O.I., Nykyforchyn H.M. The influence of the crack
morphology caused by delaminations in the operated ferrite-pearlite steel on its fracture toughness.



Materials Science. 2025. Vol. 60, No 6. P. 729-735. DOI: 10.1007 /s11003-025-00943-6 (Scopus, WoS; KBapTuJb
Q3).

¢ 10. Nykyforchyn H., Tsyrulnyk O., Venhryniuk O., Zvirko O. Techniques for investigation of hydrogen
influence on fracture toughness and embrittlement of pipeline steels. Procedia Structural Integrity. 2024. Vol.
59. P. 125-130. DOI: 10.1016 /j.prostr.2024.04.019 (Scopus).

o 11. Nykyforchyn H., Tsyrulnyk O., Krechkovska H., Hredil M., Venhryniuk O. The effect of in-service
degradation of X52 gas pipe steel on fracture toughness of hydrogenated specimens evaluated by the J-
integral method. Procedia Structural Integrity. 2025. Vol. 68. P. 861-867. DOI: 10.1016 /j.prostr.2025.06.142
(Scopus).

o HaykoBi npatij, sIki 3acBiguyoTh anpoballito Matepiasis gucepratii:

e 12. Venhryniuk O. L, Zvirko O. I. Predicting hydrogen distribution in steel pipes using physics-informed neural
networks. Advanced & Novel Technologies - Interdisciplinary Collaboration in Materials Science (ANTICM-
2025): 36ipka marepiasiB Mib>kHapoZHOI HayKOBO-TeXHiYHOi KoHepeHL1ii [EnekTpoHHuit pecypc], 25-27
moToro 2025 p., M 3anopixcks, Ykpaina. Peskos. B.A. Illanomees (Bignos. pef.). 3anopiicks: HY «3anopisbka
noJriTexuika», 2025. C. 13. ISBN 978-617-529-513-7.

¢ 13. BenrpuHiok O. L., lemsHuyk [I. O., bapromescokuii [I. I1., Itoiiko I. I1., Kypnat . M. Briiivs HaBOIHIOBaHHS
Ha PO3MO/1iJ1 KOHILIEHTPallii BOAHIO 10 TOBIIMHI CTiHKY TPYyOU 3 ypaxyBaHHIM Aerpajauii Metany. AKTyasbHi
npo6sieMu iHkeHepHOI MexaHiky: Matepianu X MixkHapogHOi HAyKOBO-TeXHIYHOi KOH(epeHIlii, 5-7 4epBHs
2024 p., M. Opeca, Ykpaina. 3a 3ar. peg. M. I'. Cyp’aninoBa. Opeca: OJJABA, 2024. C. 33.

¢ 14. Benrpusiok O., 3Bipko O. 3actocyBaHHs ¢i3nko-iHPOPMOBaHUX HEHPOHHUX MEPEK [1JI1SI MOJeJII0BaHHSI
HABOJHIOBAaHHS CTiHKU TPyOu rasonposony [EnekTpoHHuUii pecypc]. MatemaTuyHi Ipo6ieMU MEXaHiKU
HEOJHOPIIHUX CTPYKTYP: 30ipHMK HAyKOBUX Ipaub 11-0i MixkHapo#HOi HayKoBOi KOH(epeH1ii, 24-26 BepecHs
2024 p., M JIbBiB, YkpaiHa. 3a 3ar. peg,. P. M. Kymnipa i 1O. B. TokoBoro. JIbBiB: [HCTUTYT NIPUKIIATHUX IIPOGIIEM
MexaHiku i matematuku im. fl. C. Ilincrpuraya HAH Ykpainu. 2024. Bur. 6. C. 213-214.

¢ 15. Huxugopuux I'. M., 3sipko O. 1., Liupynsnux O. T., Benrpuntok O. 1., I'pexins M. 1., Kpeukosceka I'. B.,
Lunbaiizno I. O. OuiHioBaHHS BOGHEBOI KPUXKOCTI CTajieil ra30IpoBOiB 3 BUKOPUCTAHHSM IIiX0/iB MeXaHIKu
py¥iHyBaHHs. Martepianu MixxHaponHoi HaykoBoi KoOH$epeHLii “AKTyasnbpHi IpobsiemMu MexaHiku” 10 145-pivus
Big nHs HapomxeHHs C. I1. Tumomnenka [EnexrpoHHuii pecypc], 14-16 aucronapna 2023 p., Kuis, [JHinpo, JIbBiB,
XapkiB. C. 404-405. ISBN 978-617-95378-0-6.

e 16. Tsyrulnyk O., Nykyforchyn H., Venhryniuk O., Zvirko O. Hydrogen effect on fracture toughness of post-
operated pipeline steel. MaTepianu Ta TexHoJorii B ilkeHepii (MTI-2024): iHxxeHepis, MaTepianu, TeXHOJIOT,
TPaHCIIOPT: 30ipHMK HayKOBUX JOMOBiAeN MbkHapogHoi KoH(epeHuii, 14-16 TpaBHs 2024 p., M. JIyubK, YKpaiHa.
Ynopsg.: O. IToserstHon, O. 3anera, b. Baneupkuit, P. IToninkesuy. Jlynsk: Bexxa-Ipyk, 2024. C. 38-40. ISBN
978-966-940-566-1.

e 17. HuxudopuuH I',, 3Bipko O., LiupynbHuk O., BeHrpuniok O. Oco6MBOCTi 3aCTOCYBaHHSI MiIX0iB MEXaHIKU
PYVHYBaHHS 4J1s1 OLiHIOBAHHS BOJHEBOI KDUXKOCTI €KCIIJIyaTOBAaHMX TPYOHUX cTasei. Marepianu o
MixHapoznHoi HaykoBO-TexHi4YHOi KOHdepeHLil «[IpuKkiagHa MexaHika», 6-7 yepBHsa 2024 p., M. TepHoIib,
Ykpaina. Tepromins: THTY, 2024. C. 193-195. ISBN 978-617-7875-80-1.

e 18. Nykyforchyn H., Tsyrulnyk O., Krechkovska H., Hredil M., Venhryniuk O. The effect of in-service
degradation of X52 gas pipe steel on fracture toughness of hydrogenated specimens evaluated by the J-
integral method. Book of Abstracts of 24nd European Conference on Fracture - ECF24, 26-30 August, 2024,
Zagreb, Croatia. Eds: Z. Bozic, Z. Domazet, R. Basan, et al. P. 403. ISBN 978-953-7738-91-4.

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis: meTonu, Teopii, rinoresu
Comnia;ibHO-€KOHOMIYHA CIPSIMOBAHICTb: 3MEHUIEHHS 3HOCY 06J1aJHAHHSI

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaZKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo



3B's130K 3 HAYKOBHMH TeMaMH: 0121U108961; 0124U000911; 0123U103425

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. 3Bipko Ospra IBanHiBHA

2. Olha I. Zvirko
KBasigikamis: 1. 1. n., npodecop, ui-kop.HAH Ykpainu, 05.02.10
InenTudikarop ORCID ID: 0000-0002-6973-6804

JoaparkoBa iHdopmanist: Scopus ID: 6506011494; Web of Science Researcher ID: K-7117-2013;
https:/ /www.webofscience.com /wos/author /record /746596; Google Scholar:
https://scholar.google.com /citations?user=7euERC4AAAAJ&hl=uk

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0co0M: Qizuko-mexanidnuii incruryT im. I'. B. Kapnenka

HanjonasnbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534506

Micuesnaxomxeunﬂ: ByJI. HaykoBa, JIbBiB, 79060, YKpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu

Inentudikarop ROR: 02jv3yx22

VII. BizomocTi npo odinifiHuX ONOHEHTIB Ta PELeH3€HTIiB
OdiniiiHi OIOHEHTH
Baacue IlpizBuuie Im's I1o-6aTbKOBI:

1. Kynuk Bosogyumup Bosiogumuposuy

2. Volodymyr V. Kulyk

KBasigikanis: n.r.1., gou., 05.02.01
InenTudikarop ORCID ID: 0000-0001-5999-3551

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=56738918700;
https: / /www.webofscience.com /wos/author /record /K-6544-2017

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA MOMTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo,lpKeHHﬂ: ByJs1. Crenana bannepu, JIbBiB, 79013, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. JopomeHko fpocnas BacuiboBud

2. Yaroslav V. Doroshenko

KBasigikamis: x. 1. 1., npodecop, 05.15.13

ImenTudikarop ORCID ID: 0000-0002-5853-3286

HoparkoBa iHpopmamist: https://www.scopus.com /authid /detail.uri?authorld=57216755620

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IBaHO-PpaHKiBChKUI HAI[IOHAILHUI TEXHIYHMIA YHIBEPCUTET

HaTH i razy

Kopg, 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: sy/. Kapnarchka, IBano-®pankischbk, 76019, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Canykaxk fIpocnas Iroposuy

2. Yaroslav I. Sapuzhak
KBasidikanis: n.¢pinocod, 113
InenTudgikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:
https:/ /www.scopus.com/authid /detail.uri?authorld=57211686651&origin=resultslist

IToBHe HaliIMEeHyBaHHS IOPHAHYHOI 0COOH: disnko-mexaniunmii iHcTuTyT im. I. B. Kapnienka

HaujonasnbHoi akagemii HayK YKpaiHu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. Haykoga, JIbBiB, 79060, YkpaiHa
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajeMis HayK YKpaiHu

Imentudikarop ROR: 02jv3yx22

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yeninpb Onpra fIpocnasiBHa

2. Olha Y. Chepil
KBasigikanis: n. 1. 1., c.z1., 01.02.04
InenTudikarop ORCID ID: 0000-0003-4916-819X

JoaparkoBa iHdopmanist: https://www.scopus.com /authid /detail.uri?authorld=22033835700



TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: Disnko-mexaHiynuii iHCTUTYT im. I. B. KaprieHka

HanjjonasnpHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa KeHHS: sy Haykosa, JIbsis, 79060, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaitu

Imentudikarop ROR: 02jv3yx22

VIII. 3aKkJII04Hi BiZoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisIJIBHOCTI

Jomninceka IpuHa fIpocnaBiBHa

Homninceka Ipuna SlpocsaBiBHa

KopHiit Banentuna BacuniBaa

Opuenko TersiHa AHaToJIiBHA

Opuenko Tetsana AHaTosiiBHa



