


3r'rror po6orrl 3 HayKoBltMtr rrporpaMaMH, nJranaMu, TeMaMrl,

.{ucepraqiina po6ora anxonana g HaqioHanbHoMy yHiaepcureri <JlraiBcbKa

no;rirexsina> i ailnosi.{ae npiopurerlruu HanprMaM raQe,{pu aarouo6iltnux
.qopir ra uocrie, rorpbua g qacruui <<Po:po6.nenxx, .qocaiANeuu.s ra
BAocKoHrrJreHHr KoHoTpyKTZBHHX aupinrenr i uero,qia po:paxynry uocria,
6yAiaelr ra cnopyn,. a raKox HayKoBoMy HanprMy rary3eBoi nayxoao-aoc,riguoi

:ra6oparopii s onrn'ai:aqii,4ocniAxenru, o6crexeHu.f, i npoerryaarnr
ronctpyrqii 6y4iaelt i cnopya (|H.QI-112 HV <JlrsiBclra no;rirexuiru),
HayKoBHM xepionrrolr rroi ta cyuicuuuraov e arrop.

V 4racepraqii ai4o6paxeuo pe3ynbraru AocniAxest, Br.rKoHaHr{x B Mex€x

un:xIa 4oroaipnrx po6ir ua crBopeHHr nayroao-rexuirHoi npo4yxqii (NoNe

sepNaanoi peecrpaqii 010U8004268, 0111U010560, 0110U006966,

0l 13u005262, 01 10U005032, 0112U001216, 0l 14U00121 5, 00tt2u007 672,

0114u001221, 0l I 1u010233, 0l 13u005260, 01 14U001219, 0114U0047 55,
0l 15u004210, 01 14u001216, 0116u002842, 0l 16U002843, 01 16U006715,

01 16u006716, 0l I 8U001532, 01 18U007354, 0l 18U007355, 0l 19U101967) i
BlrKopucrarrux sa 6aramox o6'eKTax 3 nopoxHrrcrnMn sa,'dso6eroHHrMn i
6erounvuu roncrpyxqixur.r. Aarop 6ya repinnurou qax po6ir.

O6'err ra npeguer 4oc.rrigxenna. flpegcrasn.nerucr xe6enepe.rnuu
HaBeAeHe BIr3HaqeHHr <o6'erra Aoc,riAxeHHr,. rxe Mae yrptrMyBarx no3HatreHrur

aii.
Heuoxna raxox 6yru 3ro.qHr.rM 3 Sopuyruonaanau noouqii <nayroaoi

HoBrr3Hr.D), nplr rlbor"ry rr no Qopui ra i no cyri. I:orpeua:

- HayKoBa HoBH3Ha noBhHHa eianoeiaaru He rocniaxeHHrv
(uero.qurau), a ii pesy:rtraralr;

- HaBptA MoxHa BpaxoByBarn, rqo a qifi po6ori <anepure> npe4cran;reni

ueroAo:rorii BJrarxryBaHHr roncrpyrqifi, rri po:r:rx4arorucr.,{ocurr
:ragarz (ar 4o pe.ri qe i:po6reuo a po6ori) ai.qnoai4ui .4ocni4xennr i
roacrpyxqii s CIIIA, Hiuevuuni, Vrpaiui (nareurr. aaropcr,ri

cri4oqraa, sne4eni o6'enru onouenra ra ftoro yruin) i r.iu.;

- ua6yt aBTop Moxe npereH,qyBarr4 Ha He 6ir6rne quM )ToqHeHHt
aJrropr4rMy ni4paxynanm ),noBHo inrerpa.nurnx Qi:uxo-
reoMerpntrHrlx xapaKrepxcrh K noc,rirxesrx e:revesrig.

Bi4cylra rayrcona rinore:a .qoc,riAxeunq.

B qirouy, BBaxaro, rqo ocnoeHr,rfi uayroazfi inrepec rce x rarcu

lpe,qcraBnrrorb pe3ynbrarr,r ercnepuMeHTulllbH[x AocliAxeHb. BK]IIoqaK)qIr

cQopuylroaani na ix 6agi nucnoeru.



(Po3nlt,qaloqu coopMoBaHe |rpaKTI|qHe 3HaqeHHr pe3yJbrariB)) HeMoxHa

He 3ArlByBarracr roMy, rqo ryr, oKpiM ,{ifiCHO KOpUCHITX peKOMeHAaIIii,

npo,{eKJlapoBaHi ,qetxi Meroax, (xri?!) a ron qac tK B <uayrconifi nosx3Hi)

cr<porlao o6roeopeni riltxti rlero,aaxu!? !

fly6,riraqii, 3a relroro i pe:ylrraraulr 4Ilcepraqiinoi po6orn ony6:riroaano

55 uayrowx npaqr: uouorpaSir, 30 crarei y HayKoBI.tx tpaxoanx nr.r4auIr'nx

Vrpaiuu, 7 crarci y BuAaHHtx, tri Bxoa.f,rb Ao MixHapoaHlax HayKoMerpI'IqH[x

6az amux,4 crarri y nepio4l'Iunnx BITAaHI{rx inurrx 4epxas, 3 narenru, 6

rry6riraqifi anpo6aqiinoro xapaKrepy, 4 crarri y Br4.4aHrrrrx' rxi Aoaarroso
giao6paxalors varepiala ar.rcepralii

B qlx ny6.niraqisx nogHoro uiporo eucairneni ocaogni noroxess-n i
pe3ynbraru ,qlacepraqii. Orpiu rcro, pe3ynbrarl.l po6oru 4ororaga:Iucr na

HayKoBr.rx ronsepeuqi.ax i ceuinapax: Haynoao-nparrrrua ronQepeuqir

<Ilpo6.neun gunaxiAnuqrsa ra pauionalisaropcraa r Yrpain >, Jllaia, 2001 p;

Bceyrpaincrra nayxoao-rexniuua r<onsepeuqix <Cyuacni npo6neura 6erony ra

fioro rexnororii>, Kuig, 2002 p.; XII Intemational ScientificConference "Rzeszo-

Lviv-Kosice" "Cunent Issue of Civil And Environmental Engineering",

Rzeszow,lT-|9 september 2009; clor'aa Mixuapo4lra nalxoeo-rexaivna

ronsepenqir <Pecypcoeronor,ani uarepialr'r, roncrpyrqii, 6yaia.ni ra cnopyalr),

Pisne, 27 -29 repecur 2011p.; MiNuapoalla nayroao-rexnivnb KoH$epeHuit

<Eygiaelrni roncrpycqii 6yaiaenr i cropya: npoeKryBaHnt, 3BeAeHHt,

peroncrpynqir, o6cnyroayeannr>, Marii'ara, 6-8 nepeorr 2011p'; n'tra

MiNnapo4na ron@epeuqix <Mexanixa pyfinyaannr uarepiania i uiqsict
roncrpyrcqib>, llszis, 24-27 uepsu-a 2014 p.; Mixuapo4ra HayKoBo-nparrr{qHa

rcon$epenqir (CyqacHi rpo6:rerlra a 6yainnuurai>>, llolrana' 12-15 mcronara

2013p.; Bceyr<paincrrni uexay:iacltcui nayroaufi ceninap <3a'ri:o6eron

MuHynoro, cyraorocri i uai6yrnr,oro>, Jlrnis, 14-15 rpaBHt 2015p'; Tpers

MiNnapo4na uayroao-rexnivna ronsepeuqi-r <<ESerrnani rexnonorii i

roucrpyrqii a 6ynianrlurui ra apxirerrypi cerra>>,26-27 rparru 2020 p, Jlraiu-

,{y6mulr.
V noanouy o6cr:i 4ucepraqiina po6ora aonogiaaracs Ha MixHapo,qHifi

HayKoBo-npaKruqHii ronQepenqii <<Hayxoro-rexnivni npo6leuu cf{acHoro

aari:o6erony> (flonra"ea, 18-20 Noarsq 2017 p.) na 4ea'mii Mixnapognifi

nayxoao-rexniuuifi rourpepexqii <<Peclpcoeronorrani uarepialu, KoHcrpy(uii,

6yAiBri ra cnopyAu> (Pinxe, 16-18 xogrnt 2018 p.) i Ha pGInHpeHoMy :aciaansi

ra$e4pra aarouo6furulx gopir ra Mocris HaqioHanbHoro yrrlBepcl{Tery

<JIrsiBcBKa nonirexuixu (22 eepecrt2020 p.).



,{lrcepraqir, tKa peueH3y€rbct npeAcraBJlte co6oro oQopu:rexy HayKoBo-

4oc:ri4xyaany po6ory. Cryninr, o6tpyurynanur HayKoBlIx noloxeut po6orn

3yMoBJrK)€rbct roperrqiero (r ocronnouy) ii perylrraria 3 p$ynbraraMu,

orpr{MaHuMl{ imluruu aaropauu, a raKox it saransalun{I, rengeuqirult po3BI'ITKy

cyvacnoi reopii :a.ni:o6erouy. Ha xopr'rcu si,Ai\aiqeHoro roBopI'lTL Aocratrii
piaenr ysrogNenocri scraHoBnenux eKcnepllMeHTantsux i Teoperl{qHlx

napave, pia, a raKoN .sricHa ra ri:rriora raprl,trl.r 4e$opuyaannx ra pyiHyBaHHc

,{ocniaxyganux roucrpyrrltaie. Orputuaui pe3yJrlTarr'I, BacI{oBKl4 "ra

perouengauii ne nporr,rpi'rart, a KopecnonAytorr'ct 3 trpuHlrunoBxMn

noJroxeHHJrMH, ulo si,EHocsrucs.qo noae.4iuxu nycroruux roncrpyrqii'

.[ocronipnicru
eKcnepl{MeHTaTBHO

aocniaxeHr, niATBepaxeHa 3HaqHuM oo.€MoM

orprrMaHr,rx pe:ynrraria i gicraanennslr ix 3 TeoperHqHxMH

[oBHoIo Miporc roBoP]rrb npo

auceprauii eKcnePHMeHTa[bHoro

aHaJroraMu, pospo6neuuun xa ni4craai pisnux pospaxynroBltx Moaenefr, B roMy

vrlcri, i 4e$opuauiittoi.
36ixnicrr pery,rsrarin nopieunxua.

penpetenrarusHicrL nocryJlboBaHoro B

nuxoAy.
flepepaxonane, Ha Irarr noruI{A, ni4rnepaNye npnfi narny npeacraa.tleHicrs

iHr[opmaqii, Ir1o naseAeHa s po6ort.

Oqinrca :nricry gucepraqii. ,{ucepraqiina po6ora crnaaaemcr ri acryny'

ceuu po:4iria, 3aruulbHllx sucHosxin i ceur'r Aoaamig. Po6ora nururagexa na 473

cropinrax i uicrurs 320 cropinor ocHoBHoro rrlrcry,237 pracynria, 24 ra6ttuui,

18 uoaHlrx cropinox r ra6nuqsllll i pt'tcynraul, 29 cropinorc BI'lKopHcraHIrx

,rireparypHux rxepen ra 123 cropiHxra roaarKiB.

V ncryni flo3HaqeHa arrya.uuicrr nI{TaHb, po3rnrHyrux B 4 ceprauii'

HageaeHi luera ra gaaaqi Aocligxennr, o6roeopeui uayrosa HogugHa i npaKruqHa

guaquvictr reMI{, a raKox gacrocogani r'aeroAt't aoclliaNenm' Otcpiu roro'

inQopuauir, tI€ Mae uicqe, rrmovae aiaouocri npo oco6ucrui anecor

:ao6ygaqa, anpo6aqilo po6orN, ii crpy(Typy ra o6'eIvr, a ranox rry6:rixaqii:a

TEMOIO.

Ilepurufi porai,r rpaalruiiuo npltcBtqeHo oulcay roncrpyxrnanrlx piueul i

aocliaxenr o6ronoproaauux cucreu. T1'r aocxrb noBHo ra :roriquo HanpaBneHo

po:r:rr4ani pe3ylLrarlr rapy6ixnux ta girqugHslrlrx aoc:riaxenr' Biavi'reHi ix

nepeBar[ Ta HeAoJlixtt, no:uaueni neoupiueni nurannr' Baaxaerscx, Iqo IIlJItxoM

BBeAeHHx neanoi nnacuQiraqii, o6'ev po:gi:ry uir 6pu 6inrru :raniaapnuu lle



ao3BoJrr.rJro 6u cnpocruru ioro wnauna' a raKox po3rnxHyrn rari eaxn(gi

III4TarIHt, sr glicgirreHHg po3rnt,4aHllx npo6leu a naqionalrnt'tx HopMarI'IBHI{x

6a:ax ra o6roaopuru rexno:roriqni acnercru npo6ler.au, (epyoquc;, [p!I ltrloMy,

nocryraralru B.f . Illlxoaa.

.{pyrrft porgi,r Qarruuuo e npoaoBxeHHtM nepuoro, ocKlJIbKI'r yrpllMye

rapno ai4or',ry in$opuauiro npo paBl{na $opr"ryaannr' npoeKryBauHt ra

rgocronarenru piurenr ronc, pyxqii nnur i aenmoposviprux 6loria'

Tperii por,IiJr piBHo .f,K i n'qrfifi posgi,'r npegcraol*orr'cr nai6imlr

3HaqHxMr s po6ori, ocKi,rsru npucBtqeHl Ha

xoncrpyxqii, rrci po3fr{aarorbct. Carnl Qaxr npoaegenn.a narypnux aunpo6yaanl'

.nruli npe4craarre aocl,rrL 6Io&I(erHy npoqe.rypy, Bxe ao3BoJlte ouiHrcBarl'I ql

erann ,{ocniAxenr gr nosarugHi. Bax:ruauu MoMeHToM T}'T e re, uo g ocnosi

eKcrrepItMeHTaJIBI{Iax Aoc:riAxesl lexarl alpiopi crra4eni nporpavu' Xorirocs

6, uo6 gralani npofpaMl't 6asyzwruct na reopii ruIaHyBaHHs o o6rpynrynanuxu

rrania eznpoSyaaHb, ix KinbKocri, xinlrocri 3pa3KiB. qirKiure ra(ox 6yro 6

ou4caHHr npoqe,4)?x B KJIaCITqHOMy nopf,AKy:

- Mera eKcnep[Mexrio 1o6'err ra npe4ruer);

- rnn :pasnia ra ix ri:rtricrs;
_ CITCTCMII HABAIITDKCHH';

- cl{cTeMr,r BI,lMlpIOBaHHt;

- rexnororirnpore4euru;

- p*ynbTaTli Ta BI4CHOBKI'I.

Bce qe npucyrxe a po6ori, ale a ueaperyJrBoBaHoMy Bl'trrlral' Iqo ycrlla.[Hrce

rtpoqlrraHHs i ouiHIoBaHIrrI pe3yrbraria alnpo6yaaxl'

He :oaciu spo:1n'.rino, : rouru :opy xopeKTHocri MoaerIoBaHHt, {KLM qInHoM

crBoproBarac.f, pianouipuo po:no4ineue HaBaHT&I(eHHJI' i lto : ce6e

npeAcraBlrrJln onopHi qacrrlHl rrI4T.

[oqi:unoro 6yla 6 oqiHKa gacrocoeHocti 4lr eunpo6ynaxux 3pa3tiB rinore3

Bepuyri-KipxroQa-Jlaaa-K:re6na, a raKox, tK HacriAoK, geQopuaqiinoi reopii

po3paxyHKy.

,Ilolrinanrxr.ru, Ha HaIIr noflIt{, e (qe Han3BI'IqaiHo B&KJIITBo aJIt reopii i

nparrurlr!) neeHllii .txicuufi xapalcrep pyiHyBaHHt nnlr i 6lorin, xri

3Haxoatrlct e crcra,ai uopvansHo BI'IKoHaHoi Kna.4KI.r.

tlerneprnfi po3ain npucBt'{eHo Qopuyaaur*o po3paxyHKoBlrx MoqeJler 3

pisnlarvr piauer*r gerani:aqii pospaxyurogoi cxeuu. 3orpeua, npu onl4caHHi n 'Ir y
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Blrnr.4r e.JreMeHTy KOHC'rpyKTr.rBHO-OpTOTpOnHOi nrr.rTr,r, KoeoiqieHTh 3HuxeHn
xopcrKocri npe,4craBreHi TirBKa Arr KoHKperHxx Br,txiAHr,rx (reouerpr,rvnux)

naunx (ra6nr1qx 4.1). I_]e, 6i:Ibuoro niporo, ai4nori4ae 4error,,ry ni46opy
napaMerplB nu pe3ynbrarz ercnepuueurin. flpu CE-l,.rogenoranui cyalniano
Br.rrJrrAa€ anpoxcr.nuaqi_r nJracrr.rHu rilrxu elevenrauu CE-41 (e per[epari na
cropiuqi 21 ueaiplro na.:aannu CE24L2D. Hafi6iirtury aaqiraenenicrt a qror"ry
uicqi 4oc:ri4Neuur Br.rKJrr{Karorb elrnipr,rvni zupazu (4.24) i (4.25), rri B neBHoMy
cryneni no:ua.rarort analor xpurepir BntrepnaHH.f, Hecyvoi :garnocri. Braxanocx
6 gopevntu raKox noqcHeHHr aeo6xiglrocri po3paxyHKy 6a:rrosrx nrlrr g

paMKax nponoHoBaHoi Mero,qr.rKtr i, oco6.nr,rno, r nopiauxnni a icrryro.rtlrn
nigxo4auu.

flpz nro4enonanui HlC 6irorcie <DE[I aigcyrnr iurpoplraqil trpo yMoBr.l

3aKprr reHHr I Br4Ay HaBaHraxeHH.f,, raK rr na rpaQirax pucynxia 5.37,5.38
TlJIBKr,r BKa3aHo: (orpeMe HaBaHTaKeHHTD), (HaBaHTa(euu_n n cr<ragi crinro>. A
IKHM qr.rHoM npn 3D-uogenoaauni ri4o6paxaerrcs lIlC criru ra xxoi crisr,r:
uecy.roi .ru cavouecy.roi?

B paurax perIeH3yBaHHr iHrpopr,,raqii po:gi"ry 6 Btaur.rKa€ ocHoBHe rrHraHE
npo rHTerpaJrrHe 3lcraBJreHHr napauerpia nopiaun+rr, rqo aignoai4arort
BKJraAlirx[rlr, mi auronani : ap6oliry ra g imlux uarepialia, B nepury qepry, 3

niuono:ricrupo.ny 3 T- 15 xr/u3. Crocoano rexrolorii yKJraIaHHrr 6erony ryr
TCXHOJIOfII{HI'MI4 NI{TAHH'MI.I E N],TAITHflMaoyTb oubrx npr,tHur,rnoBr.rMr4

onresiearriT rrpio nnan-"- 6^-^._-._.ryBaHHt I TOqHOCTI BCTaHOBIeHIUT BKJIa"4I.IuIIB

(Ar.rB. Ar.rceprarliro B.E. Hany:rina). II{o x crocyerrcx nporyiBy 6erouy, ro
BBD(a€rBc.f, AopeqHr.lM Br.rKoptlcraHHr ao6aaox (T.C)-18"C), ua aar"riry
BHKOpXCTaHTUT qi€i npoqeAypr4 AJr{ Tonrocrinurx ereuenria, axnouarour.r rsara,ri
Bl.{MOBy Bl,4 Hel.

B crouo*ry po:gi"ri ai4o6paxeui peymraru BnpoBaAxeHrur po3rJurAar{}tx B

gncepraqii cucreM. Iu$opiraaqiro ai4pi:nre BeJrr.rKufi o6'eM ra
penpe:erraruanicrr ii npegcrarnennr, :yrrloaleui KinbKicrlo pea.niaoeanrx
o6'erris i pi:uor,,ranirnicrro KoHcrpyKTr.rBHvx eneMeHTiB. Becr r\,rarepra.n

neperoun.reafi i nora:ye ,qoqilrnicru (rqo uae vicqe i a iuuux periolrax yrpailrr.r

ra :a ii uexaur.r) ar,mopl,IcraHH.r nopoxlrucrrrx :a:ri:o6eroHHr4x eJreMeHTiB.

Baaxanocs 6r,r npaaznruuu npr,rBecrr.l ryr pBynBTarH nopiaHrHur pirnux
cucreu qvx eQercnrannx roncrpyrqift .

OQoprueua glrcepraqix ai4noai4ae BltMoraM (floJroxeHHr npo rop.f,AoK
npucy.4xeHH.f, yqeHr,tx cTyneHlB Ta npxcBo€Hrrr BqeHoro 3BaHrur cTaprrofo
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HayKoBoro cniBpo6irHr.rKD. Arrope$epar rarcoN oQopu:reno giAnosiAHo :
no3HaqeHlrMrl Br.rMoraMr.r i [oBHlcrro Bi4noai4ae i posrpr,raae suicr grzcepraqifinoi

po6oru. Biu yrpurirye 41 cropiury, y rouy unc:ri 35 pucyrrig i 2 ra6,rur1i.

3a glricroru atlcepraqii e saynaxenna:

- eiacy uii exoHorui'rHr.ri auuiz npuitaatux
nepuy rrepry. nopiarrnnr aianoaiaHr.tx

aJrLTepHarr4BHr,tMr4 peani:aqiruu;

- HaxaJIL, ni.f,r He no:Haqeni rexno:rorii aupo6xuqraa po3rnrAaurax

e:rer,'aenria (nlnru, 6aorr,);

- a6coruorno He pcrr{Hyruft peororiunufi acnexr npo6neruz ra
neouiueua cryniHb BorHecriiKocri porrlrryrax enevenri a:

- He3BaKaK)qr{ na roi Saxr, qo B paMxax SopuynaHn-n pospaxynroaoi

uo4eri apaxoaana oco6nhBicrr, geQopl'ayaannx AsosicHo crr,rcH)"Toro

6erony, KpuTeprr4 Br.rqepnarrH.s Hecrrol 3AarHocTl r KprrTepln

Tpiul.rHoyrBopeHH{ B nJrr,rrax npaKTr,rqHo He BlrKopracroByBa"lzc; i He

3anponoryBarrucb (uanpuua4 xprlrepifi KapneHKo-Mopni, Bacr,urrrosa-

Illwyrnepa, r'.ro4em 6e:nepepanoi noaepxni pyfinyranus : o6l',re)rqro.rfir4

KyrronoM, Continuous Surface Cap Model (LS-DYNA) ra iu.). Hanpx4

eunipuvni ra"lexnocri (4.24) i (4.25) lroNl"m 61,ru ir'.r eraisareHrHolo

:auiuolo;

i: po6oru ue:po:yvi,ro. uo r ce6e npe,[craB;rrJl.r cxiH.JeHHo-eneveHrHi

uo4eri n:rur: run CE erteti.renrie,qna o6ruuaox, pe6ep, ranire:refi. T1"r, rr
siaoNro, icrorHoro rpo6neuoro e Br,rKopucraHnf, B paMKax oauiei uoAeri

CE-ereMenris pi:noi uipnocri (CE - crpaxnr, cnimno g CE - 6arxu-
crinxu, CE - nrrlru). Ylroau rJraAKoro crzryBaHHt Ee:ruvro-I-{ax

npe4craareui, B ocHoBHoMy, a nK ANSYS. Hepo:yruino raKox tK

sa4aBurr4cfl. xpaioai yuoan ra yMoBr,r HaBaHTa(eHrur (uanpqK:ra.{,

puc.4.8);

ueroqsocri. rri aiaviqeHi B flonepe,[HsoMy nyHrri, .ax nacli.uox.

Br4KJrnKanrb 3anepeqeHHJr rro po3paxyHKy, rro naseaeHui n .{o4arxy E:

rI<icrrui xaparrep, nora nepeviqenr, prc. Ell, sycur:ra (ni4cpnicrr
czuerpir), xapaxrep apMyBaHHr i r.4.; orpiu roro, BrrfJr{Aae oIIiHoqHo

rpy6uu npe,4crar:renn.n 4eQopr,',ryaaHE5 nj'ruTu y Br,rrurAi He3aJlexHofo

po3ruaaHrrrr MlcrleBoro Ta 3araJrbHofo Br,rfr,lHy, IIpHqoMy ocTaHHBofo Ha

ni4craai 6a:rr<oaoi uo4eri;

rKa caMe xope,rrui.r pery,rsraria po3paxyHlry no rorrnnyalsxii uo4eri.

rr1o 3arrr4caHa.qnr oprorpollHr,rx nJrr,rr ra cKiHqeHHo-eneMeHTHolP
1

KOrrcTpyKTr{BHr{x plrxeHb 1, B

xapaKrepucrr.rK : eiaor',rrn{u



B po6ori He o6tpyHroBaHa Heo6xiAHicTh npn po3paxyHKy apMyBaHH,
eKcnnyaraqir AeQopMaqiiHoro Mero.qy. CniA 6yno 6 6inrru AerarrHo
rrorcHrzTr,r HarBHlcrl HlcnaAaroqux ri:ror na puc.4.19 i 4.20:

- xorirocr 6 no6aqurn o6rpyuryrannr ra irnropuTMlt Br,BHarreHru{

npoAeKlrapoBarrux roeQiqieuria snlrNeunr Nopcrrocrei C,; C" i r.,q.;

- BpaxoB)ruoqx, rqo n po6ori, B ocHoBHoMy, poeruxulni 6alrcoai rurnru,
BBaxa:rocr 6 4oqi:rnnu ix nopiaurnux sa pisuur,.rn npurepiruu (aara,
Bapricrr, rpyaouicrrict) npu pi:nouarrirurrx rr,rnax arna4lrlrir i
nyaHcoHHr,rx. Orpirr.r roro, ynarrrryBaHH.rr nopoxHt4H g 6a,rroarx nlzrax
3a paxyrrox aroragalrin (a oco6lr,rnocri, po3TatnoBaHro(

nepneH.4r4 Kynf,pHo nporuny) Ho(aJrb KopeJrroe, Ha HatrJ rrorn A, 3

npauqunou <Epnraa Onaua>;

- npx po3rnrAaHni roucrpyxqii i rexrro:rorii rupo6nuqraa ai.qui.rennx
oJroKlB I ruII,tT HrtK He IO3HaqeHa CI{CTeMa Br.rKoplrcTaHH.f, (apyrofo)
EHUL]JA.

flpoqe4ypa Br.rlaneHHr 6:rorcia i s6iplrux rmr,rr ie \leranegr4x Sopu, a
cyK)mHocrl 3 TpaHc[oprHo-MoHTD(HraMr.l saaauraxennruu (a qe
npxHur.rnoBo Balr(JrrlBo AJr{ :6ipnrex enerr.renria i, oco6nrco, 6erounrx)
icrorunu rraHoM BrrJrr4Ba€ na Qoprrrynauru cxeM HaBaHTaKeHrur qnx
erer'"renria, ua aigr'liny aig excnnyaraqifinux, rri rarox qpn npone4enui
eKcnepr.rMeHriB norpi6no 6yno 6 o6rpyHryBarn.
Kpitu roro, HaJrexaro 6 :ragarr.r mfi Qarr, rl1o 9- l2-rn noaepxoai
6y4r,ruru, 3BoArr6cr 3 rroJrer reHr.rx 6lor<ig @EfI axe 6araro poKie n
u. Cyva;

- na nuniulrrolry
eQerruautu,

erani po:aramy 6y4irenrnoi rayrr.r, araxa:rocx 6
npll Qopr"ryaanui KoHcrpyKrnBHl.tx napauerpia

po3rnrrarux KoHcrpyKrr.tBiB. Br.tKopr{craru veroafi ynpasniHlrfl .

Hare4eui 3ayBaxeHHr noanoro viporo nocxrr 4lrcryciilrufi xapaxrep r qe
ulJIKoM rrpupoAHo 4nx oqinru 4omopctxoi 4r.rcepraqii. Hrlera cQopruoaaunx r
po6ori no:roNent 3yMoBnroe (i qe npranqunoao nax:ruro!) noganuuufi po3Br.rmK
npeAcraBneHoro ni4xo4y. Cra":ane .{o3BoJrre :po61rru rr.rcnoaoK rrpo re, tUo
gucepraqia Meltunra Iropr BonoguuupoBr4tra e 3aBepueHoru HayKoBoro
npaqerc, B paMKax rKoi .4oc.srHyra nocraBJreHa Mera: y.qocKoHaJreHrur

KoHcrpyKTHBHxx pirueur nycrorirtrlx beronnux i :a:ri:o6eronur.lx eleueuria,
IIrJItxoM eKcnepnMeHTaJrlr{rrx i reoperuvura-x gocli4xeut ii narpyxeno_
4eQopuoaauoro crany. Xaparrep HayKoBnx i npaxrnunnx pe:yntraria
po3fnrHlrroro 4oc:ri4xeuur ,4o3BoJUre :po6uru aucnoaoK npo re, u1o po6ora



(HanpyxeHo-AeQopMoBaHr4i craH Ta eKcnepl{MeHTaJIbHi BnpoBa"qxeHHt

nopoxHlrcrrlx 6eronnux ra ga.ri:o6eronnux roucrpyrqifi> eidnoeidae euitoza.u

nlnrcmie 9, 10, 12 <Ilopndrcy npucydtrceuua HoyKo61lx cmyneHio ma npucaoq#n

6'leHozo 36aHHfl cmapuozo HayKoso?o po6imuuxa't, zi suittq u ma donoeHeHHtuvtu,

sameepdcrceuoeo Ilocmauoeon rca6iuemy Miuicmpie Yrcpailuu eid 24.07 20I3p.

J'1b567, a ili aemop - Menauux Izop Bonoduuupoeuu, 3aa.yzoE)€ npucydxrceHHn

ito,uJ HaJKoso?o cmlneHa doKmopa mexniqaux nayx ta cneqiatoaicmn

05.23.01 - fydieenmi xoncmpyxtqii, 1ydieni ma cnopydu (zutyst 3HaHb -
Apxime xmyp a ma 6y d ie u u 4me o).

OQiqiinzfi onolrenr,

aaaigyaau ra$egpu 6y,AiBen6Hllx KoHcrpyKIIif

Xapxiacrxoro naqionanruoro ynieepcltrery

uicr,roro rocno4apcrna iueni O,M. Eereroea,

3acryxennfi gi.ru uayru i rexnixl Yrpaiuu,

Jlaypear,IlepxarHoi npev ii Yxpaiur
a rany:i uayru i rexuirr.r,

,rlaypear .[epNaauoi npevii Yrpalrr
B f zury3l apxlreKTypl{,

,qoKTop TexHrrrHr.rx HayK, npoEecop Barepifi IIIMYKJIEP


