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BrAfyK
o$iqifinoro oroHeHra Ha Al,Icepraqifiuy po6ory {ropnnra Anrona Mrrorafiosuqa

"3uina HanpyxeHo-4e$opuonaHofo craHy ocHoBr,r npr4 AvHaMi.rHux BrrJrLrBax ni4 uerponoriTeHy",
Irp elcraBnenoi na s4o 6yrrx BqeHoro cryneHr Ka:r^Avr1.ar a rexuivnzx nayr

no cneqianrnocri 05.23.02 - ocHoBt4 i SyH4arr,reHrz.

Ha ni4ryn rpeAcraBneHo Avcepraqifiuy po6ory, .f,Ka BrrKJraAeHa Ha 170 cropiHKax, y roMy r{x-

cli: 133 crop. ocHoBHoro reKcry, 10 crop. cnrrcKy BtrKopr4craHr{x Ar(epen s 88 HafrueHynaur, 4 crop.
4o4arrie, naicrzrr 73 pucynxie t 14 ra6nzur. Tercr cKJraAa€Tbcx si ecryny, trorr.rpbox pos4ilie, :ara-
Jr6 Hlrx nucHo n rin, cm.rc Ky Bt4 KopracraHI,IX AlKep en, AoAarKy.

Arcrya,rrnicrr reura Hayxono-rexni.rHi AocriAxennr e Yrpaini e ranysi oqinrcz H{C rpyu-
roBl4x ocHoB nil aierc 4nnauiuuux HaBaHTaxeHb ra npr.r B3aeMo4ii s KoHcrpyKrlixuu $yu4aMeHris
clopy.4 s [aHuir vac, uanitr 3a BI4MoraMu !EH, o6uexeHi Br.rKopkrcraHHrM 4rt,a yuixa,rbHr4x cnopyA
a6o sa cueqianrHuMl4 3aMoBJIeHHtMr4. 3anuruaerrc.a neo6xi4nicrr no4i6Hr4x po3paxynxin rpr.r rexHo-
IeHHL'IX npoMI4cnoBzx, ceficrr,riqHr.rx ra rpaHcrroprHlrx.4vHaMi.rHzx 4ixx. B lricrdx s riHiqrv{n Merporo-
lireHy 3a cKJIaIHI4x inxenepno-reonorirlHlrx ra ri4poreonori.rHzx yruon icHye npo6nervra ociAaHH.fl

cropyA (oco6lzno yuiralrnnx qI4 B crnaAi rounnercin rqinruoi sa6y4onu) nia pyxy noislie Merpo-
nonireny na nini.qx nernu6ororo 3aKJraAaHHr ra inurux 4znarraivunx aifi.

lnx oqiHxla naiqnocri, crifirocri ta na4ifinocri 6y4ieenrnzx o6'exrie nil BrrJrr4BoM crarprqFrr,rx,
r<inelrarzqnvxra 4znavrivuux HaBaHTDT(eHb pe3ynbrarl{ Harypnux AocliAxenb noeAHyrorbc.f, 3 Mo}K-

JII'IBocr.f,MI4 xoMu'totepHux [polpaMHrzx rounrercis. Pognzror uero4in aBToMarr43arlii 6yaine]rr,Hrrx
po3paxyHKie npusnie Ao crBopeHHt [porpaMHr4x KoMrrJrexcin 4na xonlu'rorepin : nuropncrauH-qv iH-
)KeHepHIlx ruo4elefi cnopyA, rpyHToBoro cepeAoBr4rrla, BV3HaqeHHr AJr.f, TaKr4x l.roAelefi aAeKBa'fFlr4x

posno4inin HaBaHTalKeHb ra BpaxyBaHHr KoHTaKTHr4x yMoB.

flpu qrouy neo6xiAHo nepe4.aBarvr ra HaKorrkrqyBmrr sHaqni MacLrBvr qvcJroBrrx :narypHzx ra-
HUX (Xaparrepr4cTr4Kr.r TpyHTOBOTO CepeAoBr{rua, rroKa3Huxll oci4anH.rr, rrr/rcJroBi guaqeHn.f, napanrerpie
r<onznanr), ulo orpt4Mylorbct na 6yginenrnzx o6'er<Tax 3 Br4Kopt4craHHrM cyqacHrrx euuiproealsnnx
saco6in, aHanirynatu, o6po6rrrv ra y3aranrHronaru ix pe3ynbrarr,r. BuxoAs.ru 3 rlboro, seo6xinso
npoAoB)I(yBarlr po3BI4ToK HayKoBo o6lpyHronaHl,Ix MeroAzx oqiuxu HlC s Brrt(oprrcraHHr cyqacHr{x
uero4in HarypHIrx cnocrepexeHb ra uoniropunry, s6epexenHr LaHnx ra ix ana:risy, ui4roronqi no-
qarKoBHX yMoB Ant qrlcJloBoro MoAenroBaHHx ra $ircaqii nporraixHrax cranis Alx rr,roniroprrHry.

Teuoro 4r.rcepraqifiHoi po6oru A. M. ,{nopnzra e ouinra H,{C cucreMr4 ((ocHoBa-Qyu4anaeHr-

clropy.4D (OOC) nia liero rpaHcnoprHl{x.qr.rHaMiquzx HaBaHraxeHb B yMoBax yruilureHoi r,ricsxol
za6y[olu,3 BpaxyBaHHtM cKnaAnoi Soprvrz ra crpyKTypr4 rpyHroBoro MacrlBy ra 6ylinenr. floclae-
JIeHo 3araqy cIrHTe3yBarI4 KoMrIJIeKcrd Harypuux 4ocli4xeHb ra po3paxyHKoBr4x Mero ALIK rnfl.:ades-
rleqeHHt eKcnnyarauifiuoi ualifinocri 4nox o6'errin y u. Kueei: 6yAinni TPIf <Oa:vc>> Ha cranqii
nerponolireny <fepoin [Hinpa)) ra cnopyAu locru:aufi [nip Ha4 riuiero uerpononireuy nirroro
3AKJIANEHH'.

Orpuuaunt HoBI,IX yroqHeHl'rx uo4erefi i NreroAis oqisxut HIC cnopy,4 3 AzHaMiqurlru HaBa-

HTDKeHHf,Mv e BaxJIlIBoIo HayKoBo-rexni.rHoro 3a.qaqerc. BrasaHe Brrrqe o6rpyuronye aKTyanbnicrs i

ceoeqacHicrr Aoclilxenr A. M. ,{nopruzKa, rrpeAcraBJreHr.rx y 1vceprartii, Bonu szrouaHi y A|I
HAIEK, y ni44inenni 4ocni4xenr rexni.IHoro craHy 6yainenr ra cnopyr rpr4 se6e3ne.rsux
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feonorirlHax rpoqecax Ha rlport3i 2014-2020 pp. AKryanbHicrb reMr.r niAKpecnloerbcr BrrpoBaAl'
)KeHHtM pesylrrariB Ha,qBox cKJIaAHkIX 06'eKTax, yvacri aBTopa n pospo6r<ax HopMarr4BHr4x AoKyMe-
nrie VrpaiHlr B rany3i pospaxynKy ra npoeKryBaHHr ocHoBr4 cnopyA: ACTy-H B 8.1.I-39:2016ra
ACTy-H E B.1.1-4I:2016. 34o6yeau e cnissuroHaBrleM no 4epx6roAxerHifi reNri s po:po6ru {BH
8.2.1-10:2018 s lP Ns 0116U008880.

Terta 4ucepraqifiuoi po6orur A. M. lnopnuxa e aKryarbHoro i silnoei4ae narprMKaM l, 3, 6
nacropra cneqianruocri <Ocnosra ra $yHgaMeHTr.r)).

Cryuinr o6rpynrynaHHq HayrcoBrrx rroJror(eHb, nucuonxin i percouenlaui fi .

O6rpynronanicrs HayKoBI4x floJloxeHb, sr,rcHoexis i perolreHaarlifi 4ucepraqii sa6e:nery-
erbc.[: nopien-anrnzNa aHarisoM HayKoBo-rexniqsux Aocnilxesr n ranysi po3paxyHr(is NaiuHocri ra
Ha4iftHocri cnopyA ra ix lpyHToBt4x ocHoB npu 4ii 4zHauivnr.rx HaBaHroKeHb B soni pyxy noislie
uerpouolireHy, ni4noni4Hicrro pesynrrariB npoBe,qeHr.rx HarypHr.rx, eKcrreprrMeHTanbHrrx I po3paxy-
HKoBr{x Aocni.4xenr ra ui4rnepA)I(eHHrM $isuuHurvr sN{icrord rBrrtq, rqo po3fnrAa}orbcr. lo4au<one
saceiAqetttls szcHosxin, sri4no BI{cyHyrIrM peKoMeHIaqiru, uorpe6ye e [o,qaJrbrxoMy uocrifinolo Mo-

niropunry o6'extin, qKkIM [pI4cBsqeHa Ar4ceprauifina po6ora. 34o6yeau e cuisasropoM Hr43Krr IoKy-
Nlenris HopMarIlBHoi 6asu Yxpainz n rany:i rpoeKryBaHHr ra po3paxyHKy rpyHroBrrx ocHoB Syaiee-
JrbHr4x crropyA.

locronipnicrr i HayKoBa HoBrr3 H a npoBeAeHrrx Ao c.rriAxenr.
.focmoeipuicma za6esileqyerbct 3acrocyBaHnxu noeipenzx gaco6in nzuipronaHHs. Ta cyLrac-

HI4x MeroAur o6po6xn ra s6epiraHHr pe3ynrrarie nvnaipronauB, Bt4KoHaHo uopieuubHe recryBaHHt
lporpaMHrrx saco6ie MoAenroBaHH{, [poBe4eHa nepuQirarli.{ naparraerpin qr4cnoBux lro4elefr Hzl oc-
uoni Harypnux AocliA)KeHb.

Hayrcoea HolusHe gncepraqifinoi po6orz sirnoeiAae SopuynronaHHrM sAo6yeaqa i nor.qrae e
HacTyilHoMy:

- orpllMana noAiulblxoro po3BI{TKy HoBa HoBa ri6plt4na reoperr4Ko-MeroAonori.{Ha roHuenuis
Inrepnery peuefi IoT, cracreuu ni4rpurrarcu npuitutrrx piureHr DSS ra cxoBrrrqa Aa*vtx DW ln.s cuc-
TeM reorexniqnoro ruoHiropunry;

- y[epme pospo6neuo KoMrIJIeKcHy npkrKnaAHy Mero4lzxy oqinrr.r gnrinra Ae$opvoeauoro
craHy rpyuroeoi ocHoBt4 npr.r ArrHaMi.rHzx BrrJrrrBax ei4 nrerponolireuy B yMoBax yuilrueHoi r,licsxoi
za6y[oYu, flKa BKJIIoqae eKcnepllMenranrnufi 6:ror \nfl szsua.{ei{Hq rroqarKoBr,rx rpaHVqHZX
yMoB - 4r.rnarrivrurx HaBaHTalKeHb y po3paxyHKoBoMy 6noqi;

- orpl4Mana lroAanbllroro po3Br4TKy npr{KnaAHa MeroAr4Ka eKcrrepvMeHTaJrbHnx AocliANeHr,
gzHauivnzx snrzsis ni4 rraerponolireny B yMoBax rqinrsoi sa6y4onu;

- orpllMano no.qaJlbllroro po3BrrrKy MareMarr{qHe MoAenroBaHHr na 6asi MCE sxaiuu HlC oc-
nonu 6y4ieeJlb ra cropyA 3 ypaxyBaHHrM pe3ynsrarin HarypHrrx euuipin 4analriquux nulzein si4
pyxy rortrin rr,lerpononireHy B yMoBax yqinrHenoi uicrxoi sa6yloyu Anr ABox o6'elcrie e N4. Kneei,
po3TalxoBanux 6esnocepeAHbo na.4 niuisvrrr Merponolireny uernz6ororo 3aKraAaHH.f, .

floeHora nigo6paxeHHs ocHoBHrrx rroJroil(errb Arrcepraqii n ony6lirc,oBaHux po6orax. L lo
reni 4Iacepraqii onySnixosaHo 13 4pyronanr.rx po6ir, 3 -flKr,rx 10 crarefi - y cueqianisosarrzx Blz.AaH-

Hqx, uro BXoAtrb 4o nepenixy MOH YxpaiHra (s nux 2 6es cilrsanropin), 2 po6orn npoin4ercoeaHi e
HayKoMerpz.IHifi 6asi 4anrax Index Copernicus, I po6ora ony6nir<onaHa B naarepiarax lrixHapo4Hoi
HayKoBo-rexHiquoi ron$epeHqii, qo npoiu4er<coBaHa B HayKoMerpu.rHifi 6asi SCOPUS.

OcHosHi pe3ynbrarl4 4ucepraqiftnoi po6oru 6yno npe4craBJreHo va 2-x yxpaiHcrrcux ra trin<-

HapoAHrrx HayKoBo-Texniqnux ron$epenqirx.
Oco6lrcra yqacrb aBTopa e 4ocni4xennxx ni4rnepAxeHa y Bura:i 3 nporoKony po3urr.{pe-

Horo HayKono-rexniqnoro celrisapy ni44ineuus.{ocriAxeHs rexniqHoro craHy 6yAieem, cropyA np}l
He6esneqHzx reororiqHrx rpouecax, siAAiry ceficuocrifirocri 6ylinenr ra cnopyA i eiaairy ocHos i

$yn4arueuris ra gaxzcry repl{Topifi, 6yainenr i cnopya ni4 4e$oplaaqifi e cKJraAHr.rx iuxeuepuo-reo-
roriqnux yMoBax An HAIEK nig 9lznut2\2l p.
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IqeHruunicrb aBTopeQepary ocHoBHHM rroJrolr(eHHflM Ar,rcepraqii. ,Asropesepar siArrol'

ni4ae svricry 4zcepraqii Ta BI4KoHaHuftsailpaBvsraMvfioro o$opMJreHH.f,, sanucasuitAepxaBHoro Mo-
Boro, HayKoei ra npaxruvui 4ocxrHeHHq aBTopa onucaHo ra npoinrocrpoBaHo rpa$ivnuu -raraStnq-
Hr4M Marepianolr AocrarHbo rroBHo i sposylrino.

Ananis r*ricry 4ncepraqii.
YlK ra Ha3Ba po6orz ni4noni4arorr ii svricry.
B Auoraqii yrpaiucsKolo ra anrnificrxoro MoBaMr.r BrrKJraAeHo Si6niorpa$iqHi Aani, suicr po-

6oru ta xfto.{osi cJroBa.

Haee4eno Cuncorc uy6.uircaqifi sgo6ynaua ro renai 4zcep:raqifiHoi po6oru s 13 HafrNaeHyBaHr,,

lani nane4eso 3pricr ra flepe.uin cKoporreHb.
Y Bcryni npeAcraBneHo 3araJlbHy xapaKTepr.rcrr.rKy po6oru 3a craH4aprHoro cxeMoro. Oxapa-

Krepl43oBaHo rlacrorHl4fi AianasoH ra rpznaricru ri6paqifi s ocHoni 6y4inenr ra cnopyA nuacli4or
TpaHcnoprHl4x HaBaHTaxeHb siA riHifi Merpo nernz6oxoro 3aKnaAaHHr 3 BpaxyBaHHrM lpyHroBr4x
yMoB.

Por4il I Oznnd nimepamypu ma nocmaHorKa saedauu docnidcrceub rroqkrHa€Tbc.f, 3 onrrcy pe-
aJI6HI4x npurla4in ycKJIaAHeHHt reorexHiunoi czryaqii no6nusy niHfi Merpo neuu6orofo 3ar(JTa-

IeHHt e IvI. Kueei B yMoBax yuinrHeHoi rraicrxoi sa6y4onu; ocilaHn-s BoloHac[qeHrrx rpyHris sHacri-
AoK TpaHcnoprHrrx ni6parlifi ra in.

OnncaHo BLIna,4oK BITKoHaHHf, gvnauivnux o6crexeHr 3 Br.rKopr4craHHqM ni6ponaerpzvHoi'
ailaparypr4, gaco6ie o6po6ru pesynrrariB 3a cxeMoro nra6opy rorroK peecrparlii KoJrr.rBaHb s oKori cra-
uqii uerpo Jlino6epexna. BnsHa.Ieno 4ianasoHrr qacror KoJrzBaHb rpyHry ra KoHcrpyrqifi 6ygiaenr,
BeIftrrvrnani6ponpucKopeHb. Inrui upnxnalrr crocyrcrrc.a no4ifi aeapifiHoro roeAHaHHq npoMvcnoBr4x
Ta rpaHcnoprHl{x HaBaHTaxeHb 3 nocna6nenn-sN.{ qt4 BoAoHaczqeHHrM rpyHToBr{x Nracueis. Oxaparre-
pr3oBaHo .{acrorHl,Ift gianason Axepen 4ranarrrivnux eunreie (r;i12 fq Ao 200 fq). I{e niSposaHypeHHq
naJlb, rlpoMzcnosi Yu6yxu, pyx rpaHcnopty. flocrifiHoro npo6neuoro e BnJrrrB ri6paqifi ua nro4cr,rczr.i
opraHisrvr.

Onncano xapaKrepHi nourxoANenHx 6ylirenr siA gznauivnzx snrzsie ra gNaiH ri4poreolori-
gHofo pelKvMy repuropii. Bi4suaveno xBLrJrboBr4fi xapaxrep po3noBcroAx(eHHq KOJrrrBaHb BIA Ax(epen
4o o6'emie BTIJII4By, rouy Heo6xiAuo BpaxoByBarz e$exrz uapyBarocri ra iurui Buila1.KLr sir6vlrs
npyx(Hr4x xBrrJrb.

Posrnnryro $arroprz, rlo BrrJrrrBarorb Ha aunriryAHo-qacrorni xaparreprrcrr4Kvr pyxoMoro
rpaHcrlopry, BTIJILIB luualrivuzx HaBaHTDKeHb Ha Qisur<o-vrexani.rHi xapaKTepr{c'ruKLr rpynrin.

Orpervro AoKnaAHo po3rntHyro Arznarrai.rHi xaparrepvcruKvr rpyHrie, ocnoeHi nacriAnn nuHa-
N,ri'{HLIx snrzeis Ha IpyHToBe cepeAoBt4rUe Anr pisHrx rlrnie rpynrin. llpoanali:oBaHo pe3ynb.rarr4
ocHoBHLIX eKcnepLIMeHTaJIbHI4x locniAxeHr 4vruauir<u {pyHToBoro cepeAoBt4rrla s CPCP ra Yr<paiHi.

flpoananisoBaHo slraicr ocHoBHkrx HopMarrrBHrrx roKyMeurin Vrpainrz IEH 8,2,3-7-2003, ABH
8.2.1-10-2009 (onoenennx {EH 8.2.I-I0:2018), IEH B.l.l-12-2014 ranoAi6nr.rx 4oxyueHrie iHruzx
xpaiu ra enpocorosy.

Aerop spo6nn BLIcHoBKI,I, u1o ocrinu<z n YxpaiHi naero4uru Br43HaqeHH.a 4uuauivurrx BJracrr{-
eocrefr rpynrin B HopMaruBHLIX AoKyMeHTax ei4cyrni, neo6xiAHo Bt3Harrurvr nepenix ra MeroAr4 r1zx

AocniAxenr, a raKo)K sa6esnequrz ix siAnoni4Horo HopMarvBHoro ra nunpo6ynanbHoro 6asoro.. llo-
qilrHo ysaranbHlrrl4 pe3ynbrarl4 Teoperr4qnvrx i narypszx AocriAxeHb Anr uoSygonr.r po3paxyHKoBr4x
cxeM, :6opy HaBaHTaxeHb, BKJlroqaroqz Aznaruiqni, ta BpaxyBaHHr iuxeuepHo-reorori.{nzx ocodlz-
socrefr rpyHToBI4x tuacznin, AJI-rr 3acrocyBaHHr qltcJroBofo MoAenroBaHHr cr4creMz O@C sacoSaun cy,
qacHl4x reorexniqunx ra saramHo6y4inemuzx nporpaMHr.rx saco6is 3 rrrrrpoKrrM nu6opov nro4elefi
{pyHroBoro cepe.4oBLIUaB cvrryarJii yrqinrueuoi rraicrroi sa6ygonz ra pusllxie rpyHroBrrx aeapiii. Ha-
rypHi euuipra 4IlnauiuHzx HaBaHTaxeHL Ta napauerpin KoJrr4BaHb e rroqarKoBvrMnrpalvtqHnMr4 yMo-
Bal'r.vr rnfl eupiurenHx saAa.ri 3 Br43HaqeHn-{ HAC crrcreMr.r O@C.

IocrasreHo :aAaqi 4rzcepraqifiHoi po6oru.
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B por4ini 2 Memodurca oqiurcu suiuu HfC ocnoeu npu ouHq-A,ullHUX

iucmpyueumanaui uemodu ma MameMamuqui uodeni sgo6ynav sri4no Br4Mor HopMarr.tBHoi i npoex-
rnoi 4oryuenrallii Ta yMoB s6epexeunr eKcnnyaraqifinrax BJracrvBocrefi o6'exrie nnpogorx ix >rcur-

TeBoro ql{Kny npeAcraBun nepenix po6ir 3 KoMnJreKcHoro AocliAxeHns rexHiqHoro craHy o6'enrin,
ouinxn HIC ix eneMenrie. lli4rpecneHo, ruo npu uouiropr4Hry 4ocnigxyeauzx o6'exrie Heo6xilHo
Bt4KoHyBarI,I cnocrepelKeHH{ uapauerpin y BcraHoBneHoMy pexurrai .4rs siAcrexeHH.s sNaiHz HAC.
Onucano ocHoBHy crpyKrypy crrcreM peecrpaqii ra HaKorruqeunx in$opuaqii. llpegcraueHa r(oHue-
nqir czcreMl4 paHHbofo [onepe4lKeHHs EWS an-fl 6y.uirenruzx o6'errin, rqo nonrrae y ni4creNeHui
cryneHt ra IxBt4AKocri sN{iHu rexHiqHoro craHy ra cBoeqacuoro llpvfiHrrr.f, npeBeHTrrBHux 3axo/l,tB y
BrrnalKy He6esneKz pyitnynannx.

Hane4eHo nepenir< 4orcylreurie !EH, rK BHecoK AII HAIEK B po3BrrroK HopMarr.rBHo-MeroAr4-
qHoro ga6egne.IeHnx i nparcruuHifi peani:aqii wroniropuHroBr4x cr{creM. Cncreuu uoniropuHry 6yai-
BeJIbHI4x o6'elcrie noezHHi sa6esnevynaru 6araropinneeicrr Br.rKoHyBaHux $ynrqifi i crpyxrypn Mo-
Hiropuuroezx AocniAxeHb, IIIo BKJrroqa€ nu6ip xpurepiin 4iaruocruxz, saco6in rexuiquoro riaruoc-
ryBaHHt ra rraero4ir o6po6rcu orpultanoi in$opnraqii, saco6in recryBaHHq cLrcreM uoHiropzury B pe-
xuui peanrHofo qacy, KoHueHTpaqii aiaruocrvrqnoi insopvraqii y nurnx4i eiAnoeiAHoi 6asv AaHvrx.

Anropon 3arpo[oHoBaHo BlrKopr4croByBarv ri6pra4ny rconqenqis IoT, DSS ra DW B reorex-
niqi. IoT rr,tae sa6esneqyBarll s6ip uucroBzx AaHrrx s pisnoro rvny Aarqvrcin n pexzlrax on-line ra off-
line ra ix s6epiranHs saco6aNau DW sa si,qnosiAHr,rMrr npaBr4naMr4 paHxyBaHHr ra s6epiraunr iuQop-
llauii, Y reorexsi.IHifi DSS HaKoIIuqeHa in$opnaaqiq Heo6xi,qHrrM qr4HoM rpanc$opnyerr,cr ra y3ara-
nbHloerbct 3aBAtKI4 urrytlHoMy inrerexry ra nefiponur4M Mepexana. OcranHe AorroMarae ezpoSleHHro
pi:uux cqeuapiin ynpanniHcrlcnx piureHr.

Onzcano crpyKTypy ra anaparHufi crraA cvcreM An.s eiAcrex(eHHr 4eQopnaaqifiHux npoqecir,
rIIo BLIHI,IKaIoTI B rpI4MaJIbHr,rx KoHcrpyKqixx 6y.qinelr i cnopy.4 B pelKr4Mi on-line.

llepeuiveHo ptA inurzx $axropin (sorpeua,4unauivni 4ii), -mi peecrpyrorbc.fl npr4 Br{KoHaT:rHj

HoBoro 6y4innzurBa B yMoBax trlinruoi:a6y4onn i uoxyrr crBopr.rrr4 prr3rrK yrrrKoAxeHuq a6o nopy-
IIreHH.tI HopManbHoi ercnnyaraqii 6y4unriu, ulo B)r(e icuyrorr. flpe4craueHo 4oKnaluufi nepelir
ocHoBHrrx po6ir na ni4roroBqoMy ra po6o.rouy erarrax reorexniqnoro uoniropr4Hry 3a AorroMororo
IoT.

3anponouoBaHo zrnropurna 4ocri4xeHHr HlC cucrevn O<DC B yMoBax.uzsanriqHnx en,rilsie
ni4 Ir,rerpononireny is :acrocynaHHrrM ri6pra4Hoi ronqenqii IoT, DSS ra DW. flolrirsuu pe3ynr,raroM
€ orplrMaHHt po3paxyHKoBlrx aKceneporpaM B rreBHHx o6nacr-sx po3paxyHKosoi cxeN{z An.f, Br,rKopr4c-

TaHHt e crcrra4i IIoqarKoBI4x yMoB.qJIt BrlKoHaHHf, po3paxyuxin HIC npxuuru 4nnauiqHzM MeroAoM.
BaxnrzeuNa eraIIoM TecryBaHHr cua4noi.rucrosoi uoAeni npeAcraBnflerbcfl nepenipra Ha aAeKBar-
Hicrr pealrHoMy o6'ercry Ha pinni.qo[ycrr,rMoi pos6ixuocri nrix BeJrvqvHaMu iurerparbHr,rx xapar(Te-
pI4crLrK HarypHrIX ei6po4znarr4i.IH[x nuuipronaHr i orpravraHr.rx An.f, qzcnosoi lrogeli.

B naparpaSi2.2suKrraAeHo MeroAkIKy rlpoBeAenHx ni6poAzHanri.{Hr.rx o6crexeub rprrManbrir,rx
KoHcrpyKllifi cnopyA ra rpyHroBoi ocuonu, cKJraA KoMrrneKry ailaparypkr. Bi6pocurHalrz euuipro-
Iorbct B 3aAaHI4x roqKax B Tpbox oproloHanbHrrx HalprMKax; Br.r3Haqaror;cr napaMerpz niSpauiii eia
pi:Hzx Ax{epeJI, eKcrpeManrHi gHa.reHHr ra neperaxui qacrorrr KoJIr4BaHb. 3agHaqeso, uro rr.s rpyH-
rosoi ocHoBIr BpaxoBylorbct lapaMerpr{ 4lrepela ni6paqii, ei4craut Ao HEoro, peanrHi iuxeuepHo-
reoloriqui yMoBI4 rvlaft4anuzra, Haxnni rrepelxKoAkr po3rroBcrcAxeHHr xBrrJrb B yMoBax uinsnoi lricr-
rcoi:a6yloBr4 rotuo.

Po3rnxuyro ni4oIr,ri uoAeri Anr Ar{HaMiqHrax po3paxyHKin HIC rpyuronoi ocHoBrz aeroNao6i-
nbHllx 4opir ra pefixoezx rur.sxie pisurzx rznie. flpe4craueno pi:Hi iHxeuepni Soprraynra crocoBHo
po3rloBcloAx(eHHt ra 3aracaHut KoJILIBaHT. 3asereuo npo neo6xilnicrb Br4Kopr4craHHfl nprr MoAenro-
eaHHi cyilacHofo lporpaMHofo KoMrrJrercy Midas GTS NX, uo 3aBArKz uepe:riveHr4M rrepeBafaM Ao-
3BoJIt4Tb BpaxyBarlr lznaMi.rHi Ta crarvqHi HasaHraxeHH.f, Ha cllopyAz n yitaorax rqinrHoi tr,rictr<oi

6mILt6AX,
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3a6yAoBI4 3 po3BLIHeHoIo niA3eMHoIo qacrktHo ; iHxeHepno-reonori.rHi yMoBrr wafi.pantvxa
cKnaAH r,tM HaruapyBaHHrv rpyurin.

BraxoHaHo ropinurnrHuit ananis g6ixHocri pesynrrariB po3paxyHxin 4eox rpofpaMHrrx noM-
rlrrexcie PLAXIS ra MIDAS GTS NX Ha rlprKnaAi pospaxynKy Brrnr4By Ha Macr4B rpyHry. Kpyrnofo B

nlani BaroMofo IrITaMna (iMiralliq 6e: npaxynaHHr flK neniuifinocri posno4iny KoHTaKTHT'tx rzcxin ni4
nigorunoro y roMy qzcri i ropusoraJlbHzx, rarc i scyny $as llix Beprr.rKanbHLrMr4 crlJroro ra nepenri-
IqeHnau) npl4 Bt4MyIxeHI4x fapMoHiqnvrx KoJrvBaHHrx:a4anoi qacrorrr ni4 nuzeov ni6paropa seo6-
nexeuoi [ory)KHocri. Mo4enr rpyHTy, rr cni4uarb napaMerprr MoAeJrroBaHHfl - rrpyxHonnac'rv\Hr4fr
ninnpocrip (rpyurone cepeAoBlrrqe - ApeHoBauufi cynicorc). Pos6ixuicru pesynsraris He nepeBr4 ruy€
7 o/o ltts 3HaqeHb MaKcI,IMaJrbHrrx [pt4cKopeHb raIIoh no lapaMeTpax 3aTyxaHH-f, KoJrr4BaHr, ulo BBa-

xa€Tbct npuftunruul,r. flopinuaHHt 3 eKcnepvMeHTiuIEHr4Mr4 pe3ynbraraMvr, Ha nrifi norrr.q.4, HeMolK-

nLIBe qepe3 nepeanisonanicrs noAi6noro HarypHoro eKcrreplrMenry. BucnoBKy npo [epeBar]r qKot-ocb

3 ABox IIK ne :po6neno.
B rperronry posgini Erccnepuueumanuui docnidcrceuun o6'ercmie uad niuinuu Mempo y u. Kat-

eei Yauegeuo MeroIrIKI{ Ta pe3ynbraru HarypHr,rx eKcnepr,rMeuranuri AocniAxesb Anr Aeox o6'eKris,
ulo po3rallrosaHi 6esnocepe4Hro HaA rinisrrau uerpouonireHy nrim<ofo 3aKJraAaHu.r. flepnufi - 6ylt-
nm TPI{ <<Oa3zc>>, u1o:6y4onanalc^a[, cmHuiero nerpononireny <fepoie !ninpa)) B M. Kueri. !py-
ruft - natvr'srrca apxireKTypl4, 6y4innx <<focrunoro ABopy). Ha o6ox o6'elcrax 3a yrracrro aBropa Arr-
cepraqifinoi po6orz BI4KoHyBaBct HayKoBo-rexHi.rHrafi cynponi4 npo€KryBaunx, 6y4inHrrrlrBa, ra pe-
KoHcrpyKIIii (am Apyroro o6'er<ry),3oKpeMa nisyamue o6crexenur KoHcrpyKuifi cranuifr, Merporo-
lireny ra Sy4ieenr; incrpyuenramni AocriAxenHx uirlnocri nrarepianin; ri6po4nnaN4iqHi Aocrn-
I)I(eHHt fpyHTy, tpyn.4avrenrin ra rpzuaJlbHux KoHcrpyKrliir npu AuHalai.{Hzx BrrJrrrBax ei4 anrorpau-
cnopry, 6y4inenruoi rexniru ta norqrie uerpororireHy; nepenipouni pospaxyur<n g ouiHnz HIC cu-
creMv O<DC; pospo6xa peKoMeHAaqifi ra rexniqnr.rx pirueur uloAo :a6esneqeHng nalifiHoi excnlya-
rauii ra 6esner[ o6'eKrie.

B nyHrri 3.1 onucano KoHcrpyKqiro TPII <<Oaslrc) ra oco6nzsocri nanronoro fryu4arreury i
nigeany, BTItBJIeHo ne4onirz ereNrenris KoHcrpyKrlii. Oxapar<replnoBaHo KoHcrpyKuiro crasuii ver-
ponolireny ra IrIrIyHToBoro oropoAxeHHr s o6ox 6oxie ryHenro Merpo. Haee4eno iuNeHepuo-reono-
rivHi yuonu gittrtuxu cnopy.4 Ta BKa3aHo Ha Mo)r{Jrr.rBi gprinu ra rropymenn.{ ix:a nepiog excn:ryaraqii.
Peecrpaqir ni6paqifrHzx czrnanin s4ifiutonanacr oAHoqacHo rpboMa KaHiuraMr{ 3a AonoMororo siA-
rani6ponaHoi cucreun ceficuoruosiropvHry. Bz6pauo rr,ricru BcraHoBJreHnq Aar.ruxiB Ha rpr.{MarbHnx
KoHcrpyKllixx cranqii Merpo ra TPIJ, Ha noBepxHi rpynry. Haeegeuo rpa$irra KoMrroHeHr ni6ponpra-
cKopeHb (uartfoprrlu craHIlii ra noBepxHi rpyrny) ra clexrpie ix aN{nriryA rpu ezKoHaHHi 6ypoua-
6usHux naJlb, npl4 IIboMy MaKcr,rMilJrbni sHa.reHHx ni6ponpucKopeHb (ao 0.5 v'lc2) yuuuKarorb uiA qac

pyxy norsrin uerponolireny. 3a pesynrraraMvr ri6po4zuarrai.rHux ennpo6ynaHb Ha o6'exri (TPI-l
OA3I4C)) nepenaxui qacrorl{ BeprzKanbHrax i ropzsoHTaJrbHvx Konr.rBaHb rroBepxHl rpyHTy 3apeccr-
poeaHi y AianasoHi 12-90 fq. Mar<cuMiulbHe BeprlrKanEHe ni6ponpzcKopeHHr $yH4avrenrHoi nnurz
unarQopnu cranuii niA qac pyxy rrorrrrin uerpononireny craHoBr,rrb 0.5 wlc2.

flynxr 3.2 rv,icrurr Iraarepianu HarypHr,rx AocriAxenb cnopyAr{ <<focrzszfi ABip)) e N,r. Kuis. 3a
xapaKTepoM noInKoA)KeHb BIrtcHeHo, Ir1o ocHoBHoro npvvl4Horo ix szHzxHeHHr € Hepinnonripui 4ecfo-
prrlaqii ocHoBLI $yn4arr,renrie nHacni4oK AoAarKonoro yruinbHeHHr nicxie siA AuHaN{i.rHux enrueie.
fIiA nnoutaAKolo za6yponu npoKJIaAeHo ninii rraerpouoriTeHy, nHacli4ox ni6paqifi :uinrororrcr cfi-
3lrKo-MexaHi.rni slacrzeocri KoHcrpyKTvrBHLrx'ererrleurie cnopy,[u i varepianin rpynronoi ocnosu
nprr KonLIBaHHtx pinHr rpyHToBrrx BoA, 3oKpenra ni6poxounpecii BoAoHacr.rqenzx nicrie niA rilolrr-
noro Qyn4aiueHris i e Naexax cruureuoi roeqi ocHoBr.r; ruoxnraeicrr uexaniqnoi cy$osii ra iu. !era-
nbHo oxapaKTepv3oBano inxesepHo-reonoriuni yuoera lir-sHxz ra rexHi.rHufr crau 6yginri. llprzne-
reHo pe3ynbrarv HarypHlrx ei6poguHaMi.rHux o6crexenr o6'elcry, rroqr4Haroqu si cxera po:uirqeHHl
ni6po4arvnrie 4nr nznpo6ynanr $yn4arr,renry, 6ylinni ra npvrnerJroro fpyHry, nepenircy uaparrerpie
KoJII{BaHb, qo nnviprolorbct, oco6rzeocri ra napianrrr HaBaHTaxeHb ra iuurzx o6crasHH. Orpnlrauo

3t
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neoSxilni Ans po3paxyHxin 4ani npo qacrorr{ KoJrrrBaHb ra aKceneporpaMv npu pyci nol:}aiB'
lrerponolireny. llepeBaxHa qacrora KoJrr.rBaHb rpyHTy ni4 nasenanoro rpaHcnopry cKnaAae 15 fu,
npu pyci norsris naerpononireuy 55 fq. MaxcnMaJrbHe 3HaqeHHf, aunliry4 ei6ponpncKopeHHr 3 Bpa-
xyBaHHtM oAHoqacHoi Aii gcix suAis 4uuauivuoro BrrnrzBy sa$irconano Ans rpyHry 6in-r 6y4ie"rri Ha4
nisisuz Merpo 3HarIeHH.x 0.64v'1c2 B ropr.r3oHTirnbHoMy Hanp-sMKy ra0.42wlc2 1ls. BeprnKarbHoro
HarIptMKy. Bepruxanrne inepuifiHe HaBaHrax(eHHs npz pyci nor.srie uerponolireHy cKnalae : Ha $y-
HAaMeHrI4 6yAieni Ao lo/o, HarpyHr 6inx 6y4inni- rc7 Yo,na repeKpr.rrrr 6ylinni - rc 5yo.

B po:qiri 4 Vucenuue uodenroeauna suiuu Hr\C cucmeMu (ocHoea-$yudau.eHm rrpe1c'taB-
neHo MoAeJIroBaHHt H{C czcreM ((MerpononireH-ocuona-(fyu4aMeHr)) An-f, ABox cnopyA. Buropnc-
rauo IIK Midas GTS NX ra uoAeri urx cropya s IIK Jlipa, qo Ao3BoJrre MoAenroBarz rpancnoprui
4zHanri.rHi HaBaHTa)KeHHs. Ta orpr.rMyBarrz pe3ynbrarv 1orfl, cKnaAHux po3paxyHKoBr4x cxeM flpnMrrM

4r'InauivullM MeroAoM. !:rr nepu$ixaqii moAelefi BrrKoHyBanocb y3ropxeHH.f, rrr,rcnoBrrx pe3ynbrarlB
3 AatLrvrvt ni6po4znauiqnux AocriAxenr sa o6'ercrax. KopnryBaJr,zrc:'- lvnauiqui xapaKrepr4crr4Krl
rpyurie ra rlapaMerpll HaBaHTalICeHHt Ha ronii rraerpo, u1o6 AocrrHyrt4 po3xopKeHH.f, He 6rtrcme 15 oA

Mtx{ pe3ynbraraMa po3paxyHKy ra \aHvrv.vr HarypHr4x ennpo6ynanr.
Mo4emonaHH-t{ BrIKoHaHo 3 ypaxyBaHHtM cralifinocri sregenHr o6'erris e cucreN{i (ocuoBa -

QyH4auenrll - Merporroliren>> ra AocriAso BcraHoBnenvrx EvtHalriqnzx snrzeie.
fpa$ivui inrccrpaqii an{ TPII <Oasuc)) (o6'exr 1) nacrynni: posno4ir y BeprhKanr,HoMy ne-

perzni BeprvKanbHofo [pl4cKopeHHr ra aunniryA sN{irqeHr 3a pe3ynbraraMr npf,Moro 4aHavi.ruoro
po3paxyHKy 3 BI4KopI4craHHtM rpr{KoMrroHeHTHr4x aKceneporpaM; npucKopeHHr ra aruuirylra :nri-
ueHb 3 rIplrKJIa.qaHHf,M HaBaHTDT(enr si.q ABox norrrin (i 4o4arKoBo - 3 o.qHAM rror{foM qv 6es cno-
pyAu TPID; enrcpl4 3HaqeHb HopManrHIrx, 3cyBHHX rzcxin, [prrcKopeHr ra avuiryA rnail-leHb B rpy-
nrosifi ocHoei.

BusHaqeHo po:uip 3oH BnnvBy ei4 rr,rerpononireny na ocHoei aHani:y sNaiHra napanaerpie HfC
cI{creMI{ nprl crarl4qHl4x ra gvruauiuuux po3paxyHKax B xapaKTepHr4x roqKax npz neenifi sirAareno-
cri sil ryHenrc nerpouorireny, .{nr neprxoro o6'ercra - 7 5 ur. Anr Apyroro - 40 u i :anexarr eiA
oco6rtlreocrefi roncrpyKTI4BHI4x cxeM, 3oKpeMa cranqii uerpouoniTeHy ra naseHicrrc lalroeux rfyu-
AalraeHris Ha Irrntxy po3rloBcroDKeHHr xBuJrb A;r.s o6'erra l. ltn 6y4inni <<focrzszfi ABip)), 38axalor{r4
Ha reorori'Iuy 6y4oey tpyHronoi ocHoBI4 ra naseHi .qznarrliqui BrrJrkrBrr e sua':rrruft pr{3nK AoAarKoBrrx
aeSoprrrarlifr.

3alpononoBaHo reMLI razaco6u Anr nporoBxeHH.rr HayKoBo-Texniqnzx AocliAxenb Ha raHux
06'ertax.

3aranrHi BrrcHoBKIr no po6ori nilnoei.qarorb pe3ynbraraM, npeAcraBneHrrM B pos4ilax 3-4.
Cuucox BI{KopI{craHI{x Ar(eper uicrzrr Aocktrb noeHzfi o6cqr po6ir, fioro crna4eHo rro Ho-

pMarr4BHHM BLrMoraM, na sci.qxepena e [ocunaHHs s rexcri 4ucepraqii.
B [o4arxy A 4o 4ucepraqii upe4craBJleHo crrcoK ny6riraqifi 3a reMoro lrcepraqii ra siAo-

uocri npo aupo6aqiro pesynrrarin 4zcepraqii.
Pesylsrarn Aoc:rirxeHb BpaxoBaHo rrpu crnopeuui HacryrrHrrx HopMarlrBHrzx 4orcylrerr ris:

AEH B.2.1-10:2018; ICTY-H E B.1 .l-39:2016 ra ICTY-H E B.1 .l-4I:2016, ilro repeA6a'tae Br4Ko-

puIcraHHt pesylrraris AocriAxeHE npoeKTyBilJrbHr{Mlr oprauisaqi flMv ra 6y.AirenrHunau ni4npr.r€Mcr-
BAMI,I.

Heo6xiluo peKoMeHryBarl4 Bl4Kopr4craHnfl, pe:ynrraris AaHoi HayKoBo-TexHi.rHoi po6oru ,1lx
BI'IKopI4craHHt B yu6oeorvry upoqeci, 4nx o6fpylrroBaHlrx eunaAxis [poeKTyBaHHr ra o6crexeHHs ei-
4roei4Hux 06'errin, Ha srci He rrorrruprcrorbcr Br,rMorv AEH B.2.1-10:2018.

3AYBAXEHILfl TIO AIICEPTAIIIfr HIIZ POEOTI
1. B ornr4i lireparypll He 3raAyrorbcq AocriAxeHHq AnHauircu ocnon ra Qynganreurie,

suxoHaHi nig rcepinnurlTBoM npoQ.B. f. TapaHoBa.
2. He analisyerrcs glriHa rlopoBoro rr.rcKy y BoAoHacrrqeHrrx Sparlrenrax rpyHToBoi oc-

Hoeu o6teKrin, u1o po3rJrflAarorbcq.
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3. Heo6xi4uo roqcHuTrl 3acrocyBaHHq ABoBunaipHoi po3paxyHKonoi cxeuu ra uoAeli"

crlopyAr.r,q.un o6'ercry locrunufi [nip.
4. HegoaiKoM AJrs nayrconoi po6oru € Brrnopr{craHHfl pisuux crrcreM oAuHr{qb, Harrpr.r-

KJraA, Arq [pucKopeHb, a ceKyHAr{ rro3HarrarcTbcfl <<c)> Ta <(ceK> B oAHoMy peveuHi.

3ATAJIbHA OTITHKA POBOTT4
1. PosuxHyra Al.{ceprauifina po6ora e 3aBeprxeHrrM HayKoBr{M AocJrigxeHnxlr, B rr(oMy oAep-

xaui Hoei HayKoBo o6rpynronani pesynrrarv npv rzpiureHni 3aAaq HayKoBo-Texni.rHoro cynpoBolly
6ylinnvqrBa ra peKoncrpyrqii ni4noni4anbHr4x cnopyr na cKJTaAHZX rpyHToBLrx ocHoBax B 3or-Tl Ar.{-

naMi.{Horo BnnLIBy noisAie IraerpononiTeHy ra yMoBax yuimHeuoi sa6y4orz. Buxonano KoMr'rore-
pHe MoAenIoBaHHt HIC npu KoruBaHH.sx cnopyA i rpynronoi ocuonu, BpaxoBaHo craravui, rpaHc[o-
prHi Hananrar{eHH.tr ra KoHraKrni pearqii 3 BrrKoprrcraHHrM IIK Jlipa ra IIK Midas GTS NX. Pe:y:rs-
raru po6oru s4o6ynaua Malorb BaxJrrrBe HapoAHorocnoAapcbKe 3HaqeHH.f,.q:r.s iri.qsuqeHH.s Ha.qifiFro-

cri ra. sa6esne.{eHss HeoSxiAHoro 3anacy necyroi s4aruocri npz ArrHaMiqHnx HaBaHTaxeHHrx 3 Bpa-

xyBaHHtM craHy i xaparcrepvlcrvtK crropyA ra ix rpynroBkrx ocHoB Ta oror{eHHr B yMoBax yrqi,rrHenoi
sa6yAonu ra Moxorr4Bicuo lporno3yBaHH.rr nacniAxin sN{iHz ix H!C.

2.8 guceprauii uocniAosHo ra Aocrrrb rroBHo npeAcraBneHo HayKoni ocHorz, sanponouoeaHi
MeroAIrKIl Ta npaKTl4qni.racruHu Bt4KoHaHr4x AocriAxenr. flocrasreui uera i salaqi evxoHaHi noeui-
crro, ui4rnepAx(eHo HayKoBy HoBI,I3Hy 3anponoHoBaHr4x Mero.qr,rK i nparcruune 3HaqeHHr oAepx(aHr.rx

pesyrrrarir. Crpyrcrypa, o6cxr ft oQopnaneHHfl Ar4cepraqii eilnoni4aroru BrzMofaM lenapranrenry
arecraqii r<a4pin Minicrepcrea ocsitz i uayr<u Yrpainu Ao Ar4cepraqifinux po6ir ua:4o6ymr Hayr{o-

Bofo cryrreHr KaHAr4Aara rexHi.rHtrx HayK.

3. 3po6neni saynaxeHHs He BIIJIIrBarorb Ha rro3rrrr.rBny oqiHry gucepraqii e qi.norr,ry. Bona niA-
noni4ae reua:rzqi nacropra cneqialrHocri 05.23.02 - ocHosu i Qyn4auenrn.

4. luceprauir gaAoeoJlbHte Airo.rzN{ Bt4MoraM crocoBHo 1ucepraqiit na s4o6yrrfl HayKoBoro

cryneHt KaHAI4Aara nayx (uyHrru 71, 12, 14 <flopr4xy nprlcypr(eHHr HayKoBrrx cryneuin i nprzceo-
eHHt BqeHLIx snanr>>) Ta BLIMoTaM MOH Yxpaiuu, a s4o6ynau lnopuux Auron MzrolafioBr.rrr 3acny-
roBye np[cyAxreHux fiovry HayKoBofo cryneHr KaHAr4Aara rexniqnzx HayK.

O$iqifinzfi orroHeHr,

npori4nrafi nayronufi cninpo6irnur
Incrzryry ri4pourexanircu HAH Yxpainu
AOKTOp TeXHrqHr,rX HayK,

cr apuuir nayxonzfi cninpo6irnux
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