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oQiqifinoro orroHeHra

CreQannuru Ha .{vrurpa Bo.noAuvrupoBrlqa

uponi4uoro HayKoBoro cniapo6iruura Incruryry reneKoMyuiraqifi i uo6alrHoro
inQoprvraqifinoro rpocropy HAH Yrpainu, AoKropa rexHi.rHlax HayK, AoIIeHra,

Ha Alrceprarlll,IHy pooory

.{nopHnrca AnroHa Mlrrco.nafi onuqa

Ha reMy <<3uiHa Harrpyxeno-geQopMoBaHoro craHy ocHoBrr [prr AIrHaMi.rHrx
BrrJrrr Bax ni4 u erpono"nireHy>>,

[oAaHy Ao 3axr.rcry Ha s4o6yrrn HayKoBoro cryrleHt aIJAIdAaTa rexHi'rHnx HayK

sa cneqianrnicrro 05.23.02 - <<OcHosz i Qyn4arr,reHrll))

Arcrya.rrrnicrr reMrr Aoc.rriAxeHHfl. ,{e$iqnr 3eMenbHl4x pecypcis s Nlexax

yp6aHiaonaHr4x repuropifi upusnoAlrrb Ao roro, Iqo 6yaisHullrBo ra eKcrlnyararyin

6y4inenr ra cnopyA BeAerbcr B yMo ax yulilrnenoi nricrroi sa6y4onn, Hd

repuropixX, rqo niAngratom pisut'ttr,t rexHoreHHLIM BTIJTI{BaM, 3oKpeMa, ArIHaMi.IHzNd -
ni4 po6oru uicrxoro rpaHcrropry. Merponodren e oAHI{M s nafiuorryupnirun< nu4in

uicmoro rpaHcrrop B BeJrr{Kax vricrax, aJIe sr i 6yl" sxuit inruzfi pefironzfi

TpaHcnopr, e Axepe oM inrencrlnHr{x AoAarKoBax ni6paqifi, mi uepe4alorbct rlepe3

rpyHr Ha po3raruonaui ropy.r 6y4inni i cnopy4n. V pa:i na6ruxenHt IIux ni6pallifi ao
qacrorlr BrracHrlx KoJrr{B€rrrb o6ma4ona ryHeJIIo Merpo, ni6paqifiHufi nruzs Ha

HaBKOJrr.UrUe tpyHroBe cepeAoBr,rqe Moxe roclrJrrcBaTllcb He3arlexuo ni4 Qinrrpylounx
BJracruBocrefi 1pynry ra H€urBHocri gerr,ruQepin; po6ovufi Aiauason qacror ni6paqifiunx

surrllsin Ha HaBKoJl4ruHe cepeAoBr,rqe eil MerponoJlireny Mo)Ke 3H€xoAI{TI{ct B

giauasoHi 20-70 fq. XapaKrepHorc oco6rusicrro rlboro AiauasoHy € re, Iqo qacrora

BJracHLrx KoJrLrBaHb rrepeKpkrrrr 6inrruocri 6y4ineirs s \aicrax re)K 3HaxoAtlTbc.a B

AaHkTX Me)Kax. flo6nuay rpac Merpouorireny nerru6ororo 3aKJIaAaHHfl., rqo aKTkIBHo

po3BlrBaerbcs, y BeJrLrKr{x vricrax, B ToMy .rucri i n Vrpaini, iHreHczsHicrr KoJII,IBaHI

{pyHry Mo)Ke siAuosiAarr.r 6-7 6amnoruy 3eMJrerpycy. flpu Ilbo}ry Beru.'rr4luvr

Hr{3bKoqacrorHrlx cKJraAoBLrx AusavrirrHllx HaBaHTaxeur ni4 TpaHcnopry qacro raKox

Ha6luxarorbcr Ao rracror BJracHr{x KoJrLrBaHb 6yginenr ra KoHcrpyKllifi i snaxo4rrrcx

B Mexax 2-8 fq. B peeylsrari, n soHi eunzBy Merpouonireny iHo4i cnocrepirillorbct

AoAarKoBi oci4annx 6ydsem.qo 150 r"rrr,r.

PospaxyHKr{ 3 BLt3HarreHrur Harrpy)KeHo-4eQopuoBaHoro crany (HAC) rpyHroBlrx

ocHoB 6yginenr e o6os'sgKoBoro BrrMororc 6y4inenrru{x HopM. Briu, Harerlep Bce Iqe

ni4cyrHi eQercrunni ueroAn ra MeroALrK po3paxyHris s BLT3HarIeHnx H.{C ocHoB

6y4inenr ra clopyA 3 BpaxyBaHHrM pisuzx AnHaNai.rHux nnlunin, 3oKpeMa,

TexHoreHHoro noxoA)KeHHrr nia MerporloJlireny neuu6orcoro 3aKJIaAaHIrt, Ha

rpynroni yMoBr.r ocHoB 6y,qinenr i cuopy4 Iuicrroi sa6yAonu Ha pisurx cra4ixx ix



xlirreBoro qI{KIry, qo qacro npl{3BoAr,rrb Ao npufiHrrrr HeBA€urr4x inxeuepunx
piruenr, srci ue rapaHryrcrb AocrarHro He fry 3AarHicrr rx iuryrouux 6y4iaeJrb, raK

i uoeo6y4on, a6o e eroHoIvti.rHo HenzriAnuvtn. B sn'lsxy c qLrM pospo6ra
rrplrKJraAHr{x uero4ie ra MeroAr4K po3prxyHKy HAC rpyHroBr,rx ocHoB 3

BpaxyBaHnsNd fioro guin rrpu uocrifino gircqux ArdHaMi.rHzx HaBaHTDT(eHHxx ni4
MerporloJlireuy nernu6ororo 3aKJraAaHHfl. e Ha croroAni aKTyaJrbHzu, coqialrHo-
3HaquMLIM 3aBAaHIrf,M. Tovry reMa Alrceprarlifiuoi po6oru .{nopHurca Anrona
MnrcorafioBl4rla, tKa [pLrcBf,qeHa AocriAxeHHrM upo6leu sN,riHu HarrpyxeHo-

4eQopuoBaHoro craHy ocHoB rrpu AznaN{i.rHux BnJrLrB€x sia MerponoJrireny B

yMoBax /uinrueHoi rvricxoi ra6y4onu, e 6esyuoBHo aKTy€urbHoro.

Cryninr o6rpynronaHocri HayKoBrrx rroJroxeHb, nncHonrcin i
peKoMeH.qaqifi, cQopnay.rrboBaHrx y A cepraqii ikHq 4ocronipnicrr. Hayrconi

rIoJIo)KeHHt, BLIcHoB I4 Ta peKoMeugaqii, cQoprvryrlroeaHi B Ar{cepTarlii nonnoro

nriporo e o6qpyrroBaHI,IMLI, ocrcimrv Bo lt rpyHTyrorbcf, Ha 3aKoHax 6y4inelrnoi
uexaniru i reorexHiru, Ha sacrocynaHni upo6onanr4x npaKTuKoro ruoAenefi rpyury,
po3ptxyHKoBl{x cxeM ra MeroAin poepaxyHry Hr{C clrcreMrr ((ocHoBa - {yu4arraenr

MerpolronireH>>, rapaMerplaqHifi i4eHruQixaqii MareMarr4qHr{x ruoAenefi

4ocni4xyBaHux o6'erris 3a Aalavrvtkr HarypHr{x clocrepe)r(eHb, qucenbHoMy

ony6nixoBaHux [parlb aBTopa Ao3Bonse spo6uru Br4cHoBoK, rqo noJro)r(eHH.rr ir

orpuuaHi pe3yJrbraru, mi xapaKTeplr3yrorbcr HayKoBoro HoBLr3Horo, Marorb sucoruft
pineur o6qpyHrosaHocri i 4ocroeipHocri.,{oqinrHo nrn6paHi Mera, o6'err i npe4uer

Iuo4enroranHi 3 BrIKoprIcraHHrM cepruQircoBaHr4x ra aupo6onaHux rrpaKTr.rKoro

ni6porr,rerpz.rHoi anaparypvr s eiAuosiAuzrr,r ik ananigona ra oqinroro noxz6ru
HarypHl{x ra eKcrIepuMeHTaJIbHnx AaHux; ea6esne.reHi gaAoeimHoro ni4uosiAHicrrc
pe3ynbrarin .rzcemnux i HarypHax (er<cuepzMeHTurJrbHux) gocniA)KeHb.

Orpuuaui anroporvr pe3yJlbrarlr AocriAxenr Br,rKJraAarcTbcr y nori.rHifi
uocri4oaHocri ri4 orpurraaHHr reoperr{rrHr4x pe3yrurarin, rroJro)KeHr i szcHonrin 4o
ixnroi nepu$iraqii B xo4i eKcnepr4MeHr€rrrbHlrx (narypHux) 4ocli4xenr, qo
3yMOBJrrOe BLTCOKy lX

aBropoM pesymrarin
rireparypHzx A)Kepen

.qocri.qxqnorbc.f,. B

[porpaMHlrx KoMrrrercin g

ocuoni AaHrdx HarypHlrx ra
is pesynrrarin HarypHrrx

BLIKOpIICTaHH'M CrIaCHLIX

HacryrrHoro nepnQiraqiero orpLrMaHrlx pe3yJrbraris Ha

eKcnepu MeHT€lrrbHLrx 4ocri4xeHr ; norirrHo B?rrrJruBarorb

Ta eKcueplrMeHr€urbHllx ei6paqifinux AocniAxenr 3

naero4in ra aigrari6posaHoi Ta ceprnQixosaHoi

4ocroaipnicrr. Bucora cryuinr 4ocronipHocri orpraMaHr{x

Ta BkrcHosrcis sa6e3netryrorbcr raKox( uu6ornu analigolr
sir.rzgHsnzx ra sapy6ixnzx aeropin o npo6neu, qo

qirouy, sNaicr .4ucepraqii, anropeQepary ra uepelix

4ocri4xeHb, a raKo)K MeroALr ra sa4aui A criAxeHr, sa6esreqr4fiu qinicHufi po3rJrf,A



rIpo6JIeMI,I, orpI4MaHHt HoBI{x HayKoBLrx e3yJrbrariB ra po3po6ry peKoMeHAagifi ra
KoHKperHr4x nporogllqifi uloAo 3acrocyBaHns ik na nparrzqi.

Hayrcona HoBrI3Ha Arrceprallifinoi po6oru. Bncnosrcz, u1o nplrBoArrbcr B

Ar,rceprarlll

6esuocepeAHbo

ocHoBI4 rlpll AuHaMi.rHux BnJIVBax ni4 rr,rerpononireny B yMoBax ulilrnoi uicrxoi
za6ygoY4 flKa BKJIIoqae ABa 6roxu: eKcrrepvMenralrHzfi 6norc (1) rcplafioni

(novatrosi ra rpanuvHi) yrraonu AJrr reoperr{arHo-po3paxyHKoBoro 6loxy (2);

- ompu.n/tcuct nodanatuozo po36umt<y [p]IKJIaAHa, iuxeHepno clprMoBaHa,
MeroAI4Ka eKcrIepI4MeHT€uIbHLrx 4ocni4xenr 4uuauiuHux nurusis sia
MerporonireHy B yMoBax rqilrnoi :a6y4onu;

ompuMailo nodarauuil poseumorc MareMarr.rqHe MoAenroBaHHr Ha 6asi
MeroAy crinqenHllx eJleMeHrin (MCE) srraiuz HAC ocHoB 6y4inenr ra cnopyA 3

ypaxyBaHHf,M pe3ynrratis eKcrlepI4MeHrilJrbHlrx nzrraipin 4uual,rirrHr4x nutznin ni4
pyxy uorsris Merpononireny B yMoBax yqimneHoi rr,ricrroi sa6y4onLr Ha npurna4i
ABox o6'erris s Nd. Kueni (4ocni4xeui o6'errz po3rarrroByrorbcr 6esuocepeAHbo

na4 dHirMLr Merpononireny Heuz6ororo 3aKJraAanHx).

3Ha.reHHs oAepxaHrlx pesy.nrrarin AJrfl HayKrr i nparcrnnu. Hayrono-
[paKTI4qHa 3Haql4Micrr o4epxaHkIx aBTopoM pe3ynbrarin o6yuoBJrroerbc.fl Tr4M, rrlo
ix 6ylo orpLIMaHo nil qac BLTKoHaHHT po6oru, flKa € cKJraAoBorc cncreMHlrx

AocniAxeHr, rqo npoBoAr4Jrr{cr B 2014-2020 p. p. y ni44ineHHi locliaxeHb
rexHi.rHoro craHy 6y4inenr ra cropyA np He6egne.rHr4x reoJrori.rHux upoqecax,{|I
<,{epxannufi HayKoBo-4ocli4Hufi iucrzryr 6yAinenrHrax KoHcrpyKrlib (ru
HAIEK) B Me)Kax HayKoBo-AocriAHIax po6ir s poapo6xu ra yAocKoH€rrreHlur

AepxaBHrrx 6yAinemruEx HopM ra craH4aprin, 3oKpeMa ADH B.2.1-10:2018
<OcHosIa i rpynaarraeHrl{ 6y4inenr ra cropyA. OcHosHi nonoxeHHD) (na aarvriny mH
B.2.1-10-2009). Anropou pospo6reHo i saupouoHoBaHo HoBy KoMrrJreKcHy

rIpI4KJIaAHy MeroAl{ry oqinxn sN,riHu HIC ocHoBr,r rrpr4 Ar4Harvri.rHrax errrr.reax siA

pospo6leHl{x aBropoM Mero4in, uo4erefi ra MeroA}rK. 3asAsxz HrrM aBTopy BA€rJrocf,

peaniaynarll Mery 4ocni4xeHHr ra posn'xsau{ rrocraBJreui sa4avi 4ocli4xenr.
Hayrcona HoBI43Ha 3anponoHoBaHr,rx [oJroxeHb ra orpr4MaHr{x pe3yJrbrarin

noJrf,fae B HacTynHoMy:

ynepwe 3arrporroHoBaHo HoBy ri6pIa4ny reoperlrKo-MeroAolori.ury
rcouqeuqirc IHrepuery pe.refi IoT (Internet of Things), cr{creMrr nigrpzrvrrcz
npnirnxr-rx piueur - DSS (Decision Support System) ra cxoBr4rr\a AaHLrx - DW
(Data Warehouse) n reorexHiqi;

- ynepwe pospo6leHo KoMrIJIeKcHy rrpr{KJraAHy MeroArary oqinrz sMiHu HAC



MerporloJlireny B yMoBax IqinrHoi uic ,roi sa6y4oru ) flKa Ao3BoJrre gano6iraru
qpyHroBI4M nopyrueHHtM Ta raracrpoQana 6y4inenr i cuopy4, po3rarnoBaHrrx

6esnocepeAHbo e goHi BrInnBy rpaHcrroprnoi ni6paqii sia MerpononireHy. Orpznaani
aBropoM pe3yrrbraru 6yro BrrpoBaA)KeHo B ACTy-H E 8.l.I-39:2016 <<HacraHoBa

IrIoAo inxeHepnoi ni4roroBKll lpyHroBoi ocHosu cnopyp) - (n Pos4ini 8. InxenepHa
niAroronrca ocHoBr,r rpLt 4nnauivHzx nrnuaax) ra ACTy-H B 8.1.1-41 :2016
<<Hacranona uloAo npoeKryBaHH.rl cropyA Ha 3aKapcroBaHax repzropirx>
(nr,rrna4eHo oKpeMi upunqurlr Br4KoHaHH rraoHiropuHry crarry ocHoB ra 6y4inenr).
Pesylmaru po6oru raKox 6yno BlrKopr4craHo npu pospo6qi rpaKrr4rrHrrx

plrueHb 3 rrlAclrJreHH.f, SyH4arvreHrirpeKoMeHAaIIlI,I Ta TeXHlqHnX plrueHb 3 rrlACLrJreHH.f, QyHAaMeHTIB Ta HaA3eMHLTX

KoHcrpyKllift 6y4isni <foctuHoro ABopy) s Na. Kresi n paurax HayKoBo-rexHi.rHoro

cynpoBoAy peKoHcrpyrqii s 20ll-2013 pp. ra rpn rpoeeAeHHi po6ir g oqinrz
rexni.rHoro crarry 6yainni TPII <<Oagzc>> ra craHrlii <fepoin ,{niupo B paMK€lx

ui4roronrn eKcreprHoro BrIcHoBKy rrloAo sa6egue.reHHfl Ha4ifiHoi i 6esue.rHoi
eKcrrrryaraqii s 2018-2019 pp.

Ilonnora BrIKJraAy pe3yJrbrarie AocriqxeHHn n ouy6.rriKoBaHrrx rparlflx.
OrpuuaHi anroporu Hayroni pe3yJrbraru ony6riKoBaHo s 13 po6orax, s srzx 10

crarefi - y creqiarisosaHzx Qaxonvrx BLrAaHHrx Y4paintr, rlo BxoA.rrrb 4o nepenixy
MOH Yrpainu. [ni po6oru npoiHAeKcoBaHo B HayKoMerpkrqHifi 6asi AaHLrx Index
Copernicus, oAHy po6ory, rra ouy6riroeaHa n naarepiarax ui uapo4Hoi HayKoBo-

rexni.IHoi roHQepeuqii, npoin4ercoBaHo HayKoMerpn.rHifi 6asi Aannx Scopus. Beg

cuinanropin orry6niKoBaHo 4ni Qaxoei crarri. OcHosHi pe3yJrbrarrr Ar{cepraqifiuoro
4ocli4xennr orpuvraHi aBTopoM carr,rocrifino. Oco6ucrufi BHecoK s4o6ynava B

upaqtx, orry6niroBaHzx y cuinanropctri, noJrrrae y QopvrylrosaHHi Merlr i

peKoMeHAarllu TEXHIqHNX

nocraHonqi 3aBAaHb AocniAxenr; anarisi cyracHoro 4ocni4y ra
eKcrrepr,rMeHr€urbHrrx 4ocli4xeHr AznauiqHzx BJracrr{Bocrefi qpyHrin,

npo6revr

a TaKox

icuytovnx MeroALtK gocni4xeHH{ TexHi.rHoro craHy cuopyA, qo SyHrcqioHyrorr n

yMoBax He6esne.rHl4x reorori.rHrlx upoqecin; aH€url3r uero4in pospaxynrin

4eQoprraaqifi ryyHriB rlpu AnHanai.rHkrx B JrnBax; B MoAeJrronauni QynrqionyBaHHf,
cLICTeMU (OCHOBa-QyH4arvreHT-HaA3eMHa qaCTr,rHD) 3 BT4KOpkTCTaHHtrM MeTOAy

criH.IeHHI4x eJleMeHris ra MeroAy slnriH rnx xoeSiqienrin xopcmocri ocHoBLr, i
noplBHrHHl

3OKpeMa B

peoynrrarin pospaxynxin 3 Aalnurvtu reoAe3r4rrHoro rvroHiropunry,

oco6zcrifi yracri n rpaKruqHnx 4ocniAlreHHrx 6yaiui <<focrunoro

ABopy) Ha Konrparcrosifi nroqi s Nd. Kr.reai, rqo BuKoHyB€urLTc B paMKax HayKoBo-

rexHi.rHoro cyrpoBoay ii peKoHcrpyrqii, a o6po6qi orpzrvranux pe3yJrbraris.

OqiHrca snricry Ar{ceprarlifiHoi po6orn, ii sanepruenicrr. ,{zcepraqi.a e

3aBeprueHuM HayKoBrrM AocJri4xenHrrr,r, cKJraAaerrc.s gi Bcryrry, qorlrpbox pos4irin,



Br4cHoBKiB, cnr{cKy BrrKopr4craHr{x Ax(epeJI, AoAarKy. 3aralrnzfi o6csr ,4llcepraqii
craHoBrrrr 170 cropiuor, o6cxr ocHoBHoro reKcry - 133 cropiHru. Po6ora uicrutr
14 ra6nwlr,73 pr{cyHKr,r, 1 AoAaror ua 3 cropisrax. Crucorc BI4KopI4craHvx AXepeJI

cKJraAaerbct 3 88 nafirvreHyBaHb.

y ecmyni Aaerbcr KoporKa xapaKrepr4crr{Ka po6oru: o6lpynroByerbc.f,

arryalrnicrr reMlr AocliAxenru; BKa3yerbct Ha fioro gs's3otr is HayKoBLTMI,I

Hanpf,MaMu AocniAxeHb [I HAIEK; Qopmynrolorbc.f, Mera, 3aBAaHHt, o6'err i
rrpeAMer 4ocli4xenur; noKa3aHo MeroAI4, nlo BuKopI,IcroByB€uII4ct rlpLl

4ocri4xeHni; po3Kpr4ro HayKoBy HoBLr3Hy i uparruuny qinnicrr 4Iacepraqifinoi
po6orra; HaBeAeHo 4ani rpo uy6niraqii 3a reMolo AocriAxeHn.s ra AaHi rlpo

oco6ucruft sHecor :4o6yaaua; HaBeAeHo xapaKrepr{crLtKy ny6nircaqifi i 4aHi npo

aupo6aqirc pesyJlbraris AocniAxenns.
V nepuouy posdini npoauali3oBaHo cytacuuir craH IrLIraHHt ra ocronni

nepeAyMoBrr 4ocli4xenur grr,riHu HAC ocHoBLI flpu 4zuauivHux BTIJILIBax siA

MerporoJrireHy B yMoBax qinruoi uicrroi sa6y4onu. BuronaHo Kptlrl,I.rrnuir orJrf,A

nireparypHr{x A)KepeJr 3 upo6neru AocriAxeHHs ALIHaMi.rHux HaBaHra)Kenr ra ix
BrrJrLrBy sa :aaAiitrricrr i 4onroni.rHicm 6y4inenr i cuopyg; Qirzro-NaexaHi'rHzx
BJracrrlBocrefi qpyHdn ocHoB; MareMarrlrrHlrx nroAelefi Ta rvreroAin po3pa)ryHKy

ocHoB 6y4inenr i cuopy4; incrpyMe r€IJIIHLIX ueroAin ra gaco6is oqinrcz

grEnauivnlrx BrrJrkrBis. BucsirJreHo BHeco y nupiIuenns niAruroi npo6neuu ni4otr,tzx

nir.rusH-f,Hux i sapy6ixurEx BrreHr4x. 3a pesymraraMl{ rlpoBeAeHoro orntAy spo6leno

Br{cHoBKLr ra nocraBJleHo i o6ryyntoBaHo gaAa'ri AocniAxenr.
y dpyeouy posdfui rpeAcraBrreHo MeroALrKy oIli4rra sNdiHLI HAC npu

AuHaMi.rHLrx BrrJrrrBax 3a Aa:a:avrr4 on-line ruoHiropzHy, s ocHoBy qroi noKlaAeHo

HoBy ri6puany reoperr4Ko-MeroAonori.*ry ronqenqiro IHrepnery pe.refi IoT

(Internet of Things), cr4creMu ni4rpuvrru npufinnnt piruenr - DSS (Decision

Support System) ra cxoBr{rrla AaHr{x - DW (Data Warehouse) n reorexHiqi. III
roHrlenqis po3nrrAaerbcr sK nori.rHlrfi po3BrIToK Ta uoruv6lenns HayKoBo-

rexHi.rHoro cylpoBoAy 6yAinemnux o6'ercris 3 Merolo sauo6iraHHs ra

ronepeAxeHHr {pyHroBlrx avapiir y uafi6ytnrorvry. ii 3acrocyBaHHf, Ao3BoJIte

niAcniAroByBarr,r enoruoqirc HAC ocHoB 6y4inem ra cnopyA IrrrttxoM

qinecnpruoBaHoro HaKorrrfrreHHr, o6po6rn ra BLIKopLIcraHHt uepnicuoi inQoprvraqii

rrpo noro.rtruir craH lpylnin ra 6y4ineJrbHl,tx KoHcrpyKqifi sa onoMororc cyracHl{x

xMapHrlx rexnolorifi IHrepnery peuefi --IoT (Internet of Things), xri sa6esne'ryrorr

naAifiue s6epexeHHs. Ta rronepeAHro o6po6Ky aKTyaIIbHI{x AaHvrx, y [oeAHassi g

Br{coKoqyrJruBkrMLr ceHcopaMu (4ar.rurcauu), gri ga6eg[eqylorb ix s6ip. B pesynrrari

aa6esne.ryerbcf, yrorrHeHe KaprorpaSynanm gon ne6*neKI,I B ocHoBax 6y4ineirr i

cropyA (oci4aur, scynin ra iu.), qo Ao3BoJrte oneparuBHo olliriloearn ik pyfinisHllfi

noreuqiar, [porHo3yBaru Herarr{BHi grvrinr,r ra eiAnoni4no pearyBurur Ha HIlx, ulo



s4iftcHroeuc.n 3a AoroMororc cr4creMrd ui4rpuuru npufiutrv, piureur DSS

@ecision Support System). Asrolaarugarlis o6po6ru n ananiry HaKorLtqenoi s

cxoszqi Aar.nx (DW, Data Warehouse) iHQoprraaqii B npoqeci ni4rpuuru nprafiHrrrx
piruenr Br,rKoHyerbcr 3a AonoMororc cf{acHux MareMarra.rHo-iHQopuaqifinnx

N{ero,uis rrrrfrHoro inrenexry (neftpoHnzx Mepex( po3IIl3HaBaHHrrMeTOATB rrrTrrHoro lHTeneKTy (HerrpoHHLrx Mepex( Ta crrcTeM po3[l3HaBaHHrr

o6pa:in). I{e yrvroxrr4Bnroe nzpo6neHHx pisnux cqenapiin yupanniHcbKrx piueur -' - gxHi.rnlrx pirueHr Arrfl, ni4rpuurr,I Harre)KHoro rexni.rHoro crar{yBlA pO3pOOKLr r(

6y4iui un c[opyALr Ao yAocKoHarreHHf, clrcreM reorexHi.rHoro rvroHiropuHry Ta

r,roHiropzury rexuirrHoro crarry 6yginenr i cuopy4.

llo cyri rpeAcraBJreHa roHrleurlir rroBHorliHuo peanisye nci rpu arciouaruqHi
npuHrlrrnu rexHi.rHoi Aiarnocrr,rKr4 Ta KoHTponn craHy rexHi.rHux ckrcreM Ta

o6'exrin, rni 6yrz c$oprvrynrosaHi PamQorr,r KorraroroM, a caMe: 1) nocri4osHicm
fi cucreuaru.rHicrr (HenepepsHicrr a6o perynrpnicrr) nuuipronanr (rraoniropunr)

naparvrerpin ir o3HaK, o6panux B srocri 4iarHocruqHr,rx; 2) Br{rrBJreHHr guiu B

noseAiHqi qux rapaMerpis fi osHaK B .raci; 3) uporno3yBaHHr rr,rafi6yurix cranis
o6'erra 4iarnocryBaHHr 3 BpaxyBaHHrrM qnx srvrin. [m fi nparcru.rHoi peanisaqii
poapo6neno ni4uoni4Hurfi arrropurM AocriAxeHHs srvrinu HIC ocHoBLt 6y4iui uprz

Aunauiqru{x BlJrr4Bax, nrcuit orpiu [porpaMr{ nepBnHHoro 4ocriAxeHHr o6'ercra

BKJrroqae: quceJrbHe MoAenroBaHH.rr fioro FIAC npu crarlrqHr[x HaBaHTa)KeHHrx;

eKcnepuMeHramHi (HarypHi) AocriAxeHHr rrapanaerpin ni6paqifi, Merorc rKoro e

orpr{MaHrur Kpar4oBrlx yMoB AJrr noAEurbrrrofo aAeKBaTHoro MoAeJrK)BaHru crrcreMr4

((ocHoBa - QyH4aueHr - MerponoJrireH>; cuHre3 po3paxyHKoBr{x aKcenepolpaM, rqo

6y4yrr BkrKopr{craHi 4nx BLrKoHaHHrr [oA€rJrbruux po3paxyHrip uprvrrrM ALrHaMi.rHzNd

MeroAoM; rrvceJrbHe MoAeJrroBaHHr HAC o6'erra [plr ALrHaMi.{Hnx HaBaHTDT(eHHrx 3

nepuQiraqiero orpr{MaHr4x pesymrarin; oqinry rroroqHoro rexHi.rHoro crarry

6y4inri ra nporHog fioro svriHu; yAocKoH€rJreHHr crrcreMLT vroui opkTHry.

B ApyroMy poa4iri raKox rpeAc anrreHo aBropcbKy MeroAr4Ky Br4KoHaHHrr

eKcrreprrMeHr€rrrbHrrD( (HarypHra<) ni6po4rzHarui.{Hnx o6crexenr. Posrrnnyro piaui

naoAeni uoseAiHxlr rpyHTy, MeroAu 3aAaHHn aerr,ruQipyBaHHr AJrf, Mex rraoAerefi ra
o64pyHroBaHo ix 3acrocyBaHHfl, a raKo)K 3arrporroHoBaHo cyracHi iucrpyueHrrz
rrr,rceJrbHrrx po3paxyHKlB I rrporpaMHl KoMrrJreKcrr, rKl Ao3BoJUtroTb Bp€xyBaTr{

oco6rusocri uoAeJrroBaHHr FIIC cvcreMlr <ouroaa-QyuAaMeHT) rrpr4 ALrHaMi.rHnx

HaBaHTa)KeHHf,x ni4 rr,rerponorireHy 3 Br{KopucraHrurM Mero,ry criHqenHrax ereN{eHrig

ra uprMoro ALrH€rMi.rHoro MeroAy po3paxyHKy Ha ocHosi aKceJreporpaM. HaeeAeHo

p$ynbrarr4 uopinnrnbHlrx porpaxyHrin HAC 3 BrKopucraHHrM po3paxyHKoBux

rounrercis PLAXIS ra MIDAS GTS NX.
y mpemboMy poedini HaBeAeHo pe3yJrbrarr.r HarypHrrx AzHarr{i.rHzx

AocliAxeHr 3a AonoMororc 6araroraH€rrrbHlrx crrcreM ceficuovroHiropuury.

,{ocni4xeHHx BraKoHyBuurr{c.fl Ha upr,rxrla4i ABox o6'errin B M. Kueni, lqo



po3TarrroByrorbcr 6esnocepeAHbo :aa1 ninisNarr Merpononiteny nemu6oxoro

3aKJraAaHux. llepurzfi s Hr,rx - qe 6y4iem TPII <<Oasuc>>, xry 6yro s6yAonaHo HaA

cranqiero MerporroJrireHy <fepoin ,{Hinpu y 2020 p. Apyrufi o6'exr - qe 6yginm
<<focrunoro ABopp), uaM'flrra uicro6yAyBaHHq i apxirerrypu, flKy 6yno 3BeAeHo B

rciHrti 80-x porin uznynoro croJrirrs Ha He3HarrHr4x oKpeMr4x Qpanr,reHTax crapllx

Qyn4arrrenrin cnopylu 1809 p. Tyneni uerpo, 4iauerpou 5,4 u,.posvtiqeHo Ha

ei4craui 4,5 vr oALtH BrA oAHoro i Ha mz6usi 1,1 na ni4 ni4orunu Qyn4anreHris.3a

fracrro aBropa 4ucepraqii BLrKoHyBaBc.f, HayKoBo-rexni.rH afi cynponi4 po6ir,

ros'q3aHux 3 npoeKTyBaHHrM, 6y4innuqrBoM, Ta peKoHcrpyrqiero (V BI{rIaAKy

<<focrnHoro ABopy>) q"x o6'ercrin. ,{r.trarr,riuni o6crexeHHrr Ha rroBepxni lpyury,
rrepeKpurrr ra HecHrrx 6anor TPIL KoHcrpyKqifi QyHaaMeHTy, nnarQoprvrz craHIlii

Merporonireny <fepoie ,{niupu BLTKoHyB€trlocb 4ni.ri: y 2016 p. Ha erani

BJraruryBaHHf, narrbonnx QyH4aueHrin TPII, ra y 20L9 p. na eraui sariH.IeHHf,

6yAinuuurna. ,{ocni4xyBaJrkrcfl, Brurr{Blr sil uor.flrin Merpo, aBrorpaHcrlopry,

6yponoi ycraHoBKn, olnaaHaHHf, TPII s ALTHaMiTIHI{MLI HaBaHTaxeHH.lMLr (y rorvry

.rlrcri ni4 4axonlrx BeHTrrnrropin cr4creMlr rrkrJroBrrAuurennx). ,,{rEnarr,rivni o6crexenHs
fpynry, QyH4arvreHry ra HecHLrx rconcrpyrqifi 6yainni <<focttzHzfi ABip)
rrpoBoAlrJrrrcr 3 BpaxyBaHHrM surr,reis aBTorpaHcrropry, po6oru 6y4inemHoi
rexnirz ra pyxy uorsris MerporoJrire y. 3a pesyrbraraMlr o6po6ru HarypHLIX

AaHrax rloAo [plrcKopeHr 6yno Bu3HaqeHo MaKcr.rManrni anruniryAu BeprlrKamnoro i
ropra3oHT€lJrbHoro ni6poupucKopeHHr o6crexeru4x KoHcrpyrqifi ra uiAroroBJleHo

Haoopu aKceJrepolpaM Anr BlrKoHaHHs, noA€IJrbruux po3paxyHKlB cI{cTeMI{ (ocHoBa -
$yngarraenr) uprMrru 4unauirrHr,rM MeroAoM.

Y vemeepmolvty posdini HaBeAeHo pe3ynbrarlr MareMarr.IqHoro MoAeJIrcBaHHt

HAC clrcreMrr ((ocHoBa Qyn4arraenr MerporonireH> 3 BI4KopLrcraHHtM

rrporpaMHoro KoMrrJreKcy Midas GTS NX, qo peanisye MeroA crin.reHHr.rx

ereuenrin (MCE). flpu pospo6qi .rncemnoi uoAeri npoBoAkrJracr iT rapaMerpuqHa

i4enruQiraqir ra uacryuua ii nepuQiraqix sa pe3ynbraraMr{ ni6po4zuaMi.rHlrx

AocJrlAxeHb Ha o6'ercrax. llpu uapaMerpurrHifi igeHrnQircaqii quceJlbHoi rvroAeni

Kopr4ryBalrtrcb Au:a iuni xaparrepr4crrrKra qpynrin, Macrrrra6nufi rcoe$iqieHr Anfl

AuHarai.rHt4x HaBaHra)KeHb ra rrapaMerprd aevrutfipyBaHHt ruarepiaris. B upoqeci

eepuSiraqii r"roAeni 4nx rpr4BeAeHnr pesyJmrarin MoAenroBaHHfl, y ni4uoni4nicru s
ni6pograHal{i.rnr,rN,rr,r AocriAxeHHflMR K r{ryBarrr{cr rapaMerpl4 HaBaHTaxeHHt Ha

rconii Merpo, 3 rr{M lt106 AocrrHyrr.r po3xoA)r(eHrur pesynrrarin po3paxyHKy 3

pe3yJrbraraMrr HarypHzx nuupo6ynaHr He 6inuue l5%. 3orpeua, qI{MI{

AocniAxeHHrMLr 6yno Br{rBJreHo, Iqo aKTy€urbHi Ar,rnarr,ri.rHi HaBaHTaxeH:nr,

nepeBr4rtyrorb po3p Hxoni, qo Moxe uon'rsynatzc.a si sHolueHicrrc peftor,

roriurux trop, na"flsHicrrc crpinronux nepexo4in, po3ranyxeHb, eQerravrn nil
npr{cKopeHHr ra f€uIbMyBaHH.fl rortf 1B ToIrIo.



PesylrtauE rlpoBeAeHoro MareMarr{qHoro MoAenrcBaHHr HAC clrcreMr{
(ocHoBa - Qy"AaMeHT - Merpononiren>> 4ocri4xyBaHr4x o6'errin [oK&]arrr{, Ho
KoxHoMy rIoeAHaHHro iuxeHepHo-reonori.rHux yMoB MafiAaH.rzKa ra oco6rusocrf,M
rIpI{KJIaAaHH{ 4nnauivnoro HaBaHTa)r{eHHr ni4noni4ae BJracHa KprrBa 3aracaHHt

KoJII{BaHb s ni4crannro siA pr(eperra. flpu qrovry rfircyrorrcs gNriHu Hr{C ocHoBr{,

rri rvroxyrb rlpn3Becrll Ao AoAarKoBLrx nepinHonripnux 4eQopnaaqifi ra noripruennr
rexHi.rHoro craHy 6y4inenr, po3TarrroBaHr4x s soHi BrrJrLtBy MerporroJrireHy. .{nr
rlporHo3y peaxqii ocHoBrr Ha pospaxynroni 4uHauiuni snrunu ra rrporHo3y

4eQopl,raqifi peKoMeHAyerbcr BrrKorryBarlr AoAarKoBi locni.uKeHHr guuauiuuoi
crifirocti rpynrin Ha 4unauiuni snrzen 3 rrapaMerpaMu, rqo ni4uoni4arorr
pe3yJlbraraM Harypnr,rx ni6poAraHarrai.rHnx o6crexeHb ra MoAenroB aHHs,.

OQopu.neHHfl Arceprarlii ra anropeQepary, igeHru.rHicrr anropeQepary
ocHoBHrrM noJroxeHHflM 4ucepraqii, ni4uoni4nicrs 4ncepraqii o6pauifi
cneqia.nnnocti. Pesynrraru AocniAx ur noAaHo Ha Br4coKoMy HayKoBo-

MeroAr{qHoruy pinni, nori.rno, uocli4o no i 4orasono. ,{zcepraqifiHy po6ory i
anropeQepar oQoprvr.rreno y nosHift ni4noni4nocri Ao Br,rMor, peKoMeHAoBaHuM

MinicrepcrBoM ocsiru i nayru Y4painu. ,,{ncepraqir ra anropeQepar uicrsu
Heo6xi4Hi inrocrpaqii ra m6il{.Ini AaHi An.fl HaJre)KHoro cupufinrrrfl pe3ymrarin
4ocri4xeHr i noeHicuo ni4o6paxarorb cyrHicrr AocniAxenr. Tercr anrope([epary
ni4noni4ae suicry Al4ceprallifinoi po6orn, a Ar4ceprarlis - racnopry cueqialrHocri
05.23.02 - <<Ourosn i QyH4aMeHrLD).

3aynaxeHHfl Ao Alrceprallii. Cria 3a3Haqlrrz, rr1o pe3yJrbraru 4ocri4}KeHb,
rri nponoAulrvcs, aBTopoM rpunwmfi qac, BrpoBaAxyB€rJrvrcfl, B 4epxanui 6y4inenrni
HopMI{ ra craHAapru. 3orpeua ix Br4KopkrcraHo B ACTy-H E B.1.1-39:2016
<<HactanoBa IrIoAo iHxenepuoi d4roroBKrr {pyHroBoi ouronr,r cnopyA)) ra.{CTV-H
E 8.1.1-41:2016 <<HacraHosa uloAo rrpoeKryBaHHr cnopyA Ha 3aKapcroBaHrzrx

2. Cepea 3aAarl, xri posn's3ye aBTop, e 3aAaqi naparr,rerpu.rHoi i4eHrnQiraqii,
KOJrr4 3a AAIJITi!|{LT HaTypHr,rX 1 eKcrrepl,tMeHT€IrrbHux clocTepe)r(eHb yToqHroroTbcq

MareMarlr.rHoi uoAeli i aani B)r(e npoBoArrbct

repzropirx), ulo csi qum rpo BLIcory ix sKicrr. Brirvr Ao Ar4cepraqifinoi po6oru e

rimra 3aurlTaHb i saynaxenr.
1. flpz posn'xsaHni orpervrvrx 3a4at He AocrarHro .rirro nu4ileuo rpafioni

yMoBr{: [oqaTKoBl I rpaHuqHl.

napaMerpLr (roeQiqieHru)
po3p€xyHKI,I, pe3yJlbraTlr .flKlrx Marcrb ni4rrraru nepzQiraqii. B 4ocni4xenni
aBropa i4eHrHQircaqii Mo)Kyrb riArsraru 4zuaui.rui xaparrepracrr4Kr{ lpynrin,
uacnra6uufi roeQiqienr AIrfl Aunauiqnzx HaBaHra)KeHb, rrapaMerpr4

4eruuQipyBaHHt uarepianin. Anrop nignocurr qi saAaqi Ao 3aAarr nepraQircaqii



MareMarurrHoi MoAeJri. llpu rlboMy, rKrrlo Br,rKopLrcroByerbc.f, rirleHsona:auit

uporpauuufi KoMrrJreKc, ro qlrceJrbHa MoAeJrb B)Ke nepuQircoBaHa i nepzrpiraqii
MOXyTb rrlAJrrfaTr4 Jrurue oTpuMaHr pe3yJrbTaTLr.

3. 9u Molre, a rKrrlo Mo)Ke, To rKrrM rrr4HoM, Ha AWKy aBTopa,

nporBJrrrzMerbc.s cnimna 4ix ni6pogzHarraiunrrx HaBaHTaxeHb ua Aocri4xynani
o6'errra ni4 pisHux A)Kepen (nasevrHoro aBroMo6imnoro ra pefiroBoro rpaHcrropry,

6y4inemHlrx MexaHisuin, MerporroJrireny)?

4. Ha crop. 96 i 106 BKa3yerbcr Ha <<Moxrzsicrb Nrexani.{Hoi cyQosii
rrlrJryBarr{x qacrkrHoK rpyHrin ocHoBLr uil 4iero AuHauiunux nnrusin ...). 3a

pe3yJrbraraMrr rKrrx AocriAxeHb qlr 3a rKr4Mr{ rpzrepiruv BoHa BcraHoBJtoeanacg?

5. Ha crop. 108 BKa3aHo, rqo Ha Air.flHrli 6yginri <<focrunoro ABopy)
<3aQirccosaHi rnudnuu 3€rJrrraHHr pinHx rpyHroBr{x BoA (PfB) KoJrrrBarorrcr ni4
4,85 yo 7,1 Merpa>. To6ro PfB gnriHrororbcr na 2,25 rvr. I qo <Bi4rrairrcu PfB
guinrorouc.a, ni4uoni,4no, ni4 98,75 ao 96,30 u>. Tyr sNdiHa PfB crua,qae2,45 u. -flx
norcHr,rrr{ qro siarnrinnicrr?

6. -flrulo pyx uorsrin Merpo i HaselaHoro pefiroaoro rpaHcnopry
a4ificHroerbc.f, rro seI,r.rafiHifi (ne ni6poisonronanift) rorii, ro rrLr He Bapro s qrocri

Mo)KJrnBr{x €urbrepHarr{B npnnpuirH.srri piurenr po3rJrf,Aarn napianru ni6poisonsqii?

3a srux yMoB qi napiaHrkr MorJrLr 6 6yrn nuupan4aHi?

7. B rexcri 4zcepraqii noAeKyAra sycrpivarorrcx HeoAHo3Haunocri,

crzricruqni, opSorpaQivHi ra rexHiqni uouurrz. Haupvrnrra4, He3po3yMino, rqo

caMe aBrop Mae Ha ynari uloAo <QinrrpyB€rJrbHrrx BJracrrrBocrefi rpyHTp Ha crop.

17; rcsrci Qoplaynu HeH€Irrex(Ho o$oprvrneno (crop. 38, 41); MoBa crcopirue fi4e npo

cirr<y criH.reHlax a He <<riHqenun> ene 're4rin (crop. 73); nu6upaerbcf, KpoK 3a

rracoM, a He ((rrrM.raconufi Kpor> (crop. 77).

Briu, [ocraBJreni sanuraHHr Ao aBTopa ra spo6neHi 3ayBaxeHHr xoAHr4M

rrLrHoM He BrrJrLtBaK)Tb Ha 3araJrbHy rro3r{Tr{BHy oqiHrcy 4racepraqii.

3ara.nrHa oIIiHrca 4ucepraqii Ta sara.nrnufi BrrcHoBoK. [ucepralqir,
rrpeAcraBJreHa .{nopurarou AnroHoru Mnrorafiosz.{eM, e rlinicnnu, 3aBeprueHr4M,

canrocrifiHo BrrKoHaHuM HayKoBLrM Aocri [xeHH.f,M. Pesynrraru AocniAxeHHr Marorb

HayKoBy i uparrnuny qiunicrb ra 3acJryroByrorb [o3rrrr{BHoi orliHrz.
Crpyrcrypa i o6'eu reKcry 4ucepraqii Ta anropeQepary siAuoniAarorr

BcraHoBJIeHilM AJrr KaHAUAarcbKrrx Arrceprarlifi nurr,rorarvr. fhariary B npeAcranneuifi
po6ori He BlrrBJreHo.

,{ucepraqifina po6ora,{nopnzra AHroHa Mrarorairor,u\a <<3rvrina Harrpyx(eHo-

4eQoprvroBaHoro craHy ocHoBLr rrpLr AuHaMi.rHLrx BrrJrvBax ni4 rvrerponorireny>> sa

aKryzrrrbHicrro o6paHoi TeMI'I, CTpyKTypOrc, O6CXTOU, pirnerr{ BI{KOHaHr{X

nupiueHu.fi rocraBJreHrlx HayKoBr4x ra [paKTr{qHr4x saraq,AOCJI1A)KeHb, nOBHOTOIO



HoBu3Horo i o6ryynrosaHicilo orplr aHlrx rrpu AocniAxeuHi peaylrtarin,

[paKTurrHlrx Br{cHoeris ra peKoMeHAaqifi, a raKo)K sa sciNaa inurzuu QopualrHzrr,ru
o3HaKaMr{ BKJrrorrHo rrloAo oSopuneHHr eiAuoniAae BuMoraM ,{euapraueHTy
arecraqii rca4pin Minicrepcrna ocsiru i Hayru Yrpainvr Ao Aucepralliirrtux po6ir na

s4o6yrrr HayKoBoro cryrreHr KaHALrAara rexHi.rHux HayK. ,{ucepraqis siAnosiAae

qraHHI4M BLIMoTaM crocoBHo Ka:nAvrA cbKLIX 4ucepraqifi (uynrrv 11, 12,

<flopr4ry npucyAx(eHHr HayKoBLrx crynenin i npzcnoeHHt BqeHlIX snaur>)

Br.rMoraM MOH Vrpairnn, a ii aerop, e4o6ynau ,{nopnur Anron Murotaironuu,

3acnyfoBye npr4cyAxeHHr HayKoBofo cTyIIeHt KaHAI{Aara TexHlqHlIX HayK 34

cneqiamnicrto 05.23.02 - Ourosu i $yngalvleHrl{.
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