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BIATYK
o$iqifiHoro orroHeHra Ha /Iuceprarlifiny po6ory fa.nyurarc Mapii Orue.nsuinur,l

Ha reMy ,,Mareuau4qHe MoAeJrroBaHHfl, Ta rrpocroponufi ananis npoqecin eericii

[apHLTKoBr{x rasir sil BlrxopucranHfl, rraJrr.rBa y npoMl4cJlonocri Yrpaiun i

Ilolsrqi", rroAaHy na s4o6yrr-rr HayKoBoro cryrreHs KaHAI4Aara rexHiqsux HayK

sa cneqianruicrro 01.05.02 - MareMarr.rrrHe MoAeJrloBaHHs ra o6qnclronaltui

MeTOAH

flo6anrna sMiua rcnirraary - oAHa s Hafi6imur o6roBoploBaHux npo6nela

cboroAeHHfl. HacJri4rcn n.reui uos'xgyrorb : pisxuu 3pocraHHsM KoHlleHrpaqii n

aruoc$epi 3err,rni TaK 3BaHr{x (([apHr4KoBHx rasie)). 3 uerorc cKopoqeHHs er'ricifr

lapHr{KoBux rasin Ao raxoro pinnx, sxufr, 6u 3MeHIITLIB a6o npI43ynI4HI4B

ne6esue.ruufi ar-rrponoreunufi BrrJrr4B Ha xriuarr4r{Hy cucreMy, uorpi6uo Marpl

:pyvnufi incrpyrr,reurapifi, xxuir. Aas 6u 3Mory oqiurosaru euicii ua pinni pafiouin

qh Hasim AxepeJr euicifi 3 Meroro BnpoBaAxeHH.rr HoeirHix rexuororifr AIrfl

3Hr{xer{Hx euicii e arvrocSepy rapH}IKoBI4x rasin.

Ha croro.qni pflAoM uayronqin po:po6neno NrareNaaru.IHi ruoAeri ilItfl
orpr{MaHHtr flpocropoBux xa4acrpin enaicifi rapHr{KoBr,rx rasir y pisnr,rx xpaiHax,

rrpore pe3yJrbraru raKoro Mo.qenroBaHH, y 6inrruocri azuaAxin He Aalorl

iH$opuaqiro npo rpocroponi euicii B oKpeMux ceKropax JlloAcbxoi Aislrsocti,
a roMy He Moxyrt 6yrn BuKopllcraui s Meroro BLI3HarIeHHt rloreHqiary oKpeMI,IX

perionir [rrfl cKopoqerrHq ervricifi [apHlrKoBl4x rasin. npflMe 3acrocyBaHH,

pospo6neuux uiAxoAie,(rfl isurux xpain He e MoxJII4BI4M.

,(ucepmqir fa"rryulax M.O. rplrcBtrireHa po3po6qi rvrareMarl,IalHllx rvroAeneil i

reoin$oprr,raqifi uoi rexHoJrorii anx rpocropoBoro auani:y euici fi rapHI4KoBHx ras ie

y rpoMr{cJroBoMy cexropi ra niAnurrleHHr posginuroi sAarHocri rpocropoBux

xa4acrpin BKa3aHr.rx enricifi. flpocroponrafi uiaxil .{o oqisrcnauur ertaicifi

napHlrKoBux rasis y npoMucJroBoMy cer<ropi e oAHuM 3 nepc[eKTI,IBHI,Ix i orparutye

Bce 6inrue 3acrocyBaHH.f, B HayKoBnx Aocni.qxeHHtrx, ToMy Iuo Aae uoxlunicru

orplrMaru pe3ynbrarr4 Ha AocrarHbo AerarisoBaHoMy pinHi, a qe Aacrb 3Mory

uiAnratqprru eQexursHicrr Br{Kopr,rcraHHq pe3ynbrarin raxux AocliAxeur. Carr,te

roMy 4racepr:aqifiua po6ora fanyqar M.O. B xrifi pospo6neuo ruarenaruqni

rr,roAeni ra [porpausi saco6u Anf, rrpocropoBoro anarisy erraicifi napHuKoBnx rasia



y rIpoMI{cJIoBoMy ceKropi, a raKox crBopeHo reoiHoopMarlifiHy cHcreMy Anr

$oprvrynaHHx npocropoBr{x xagacrpir evricifi rapHr{KoBrax rasis ra orliuroBaHHlr

HeBH3HaqeHOCTl pe3ynbTaTlB MOAeJTTOBaHH{, e aKTyaJrbHOro.

Artyanuricrr Araceprarlifinoi po6orra ui4raepAxyerbcfl qe

ocnonni pe3ynbrarra po6orra 6ytu ogepxaui B paMrax xilrxox

eKcrrepHMeHTr{

iunenrapusaqii

Lt TuM, UIO

uixHapo4nzx

rpaHtin, 3oKpeMa rpaHry 7Pn eC "feoiH$oprvrauifini rexuolorii, npocropoBo-

qaconi ui4xogu ra oqiHrcBaHH.rI rroBHoro ByrnerleBoro 6alaHcy AJr{ ui4rHqeuux

ro.rHocri iHneurapnsaqifi [apHr{KoBHx ra^:is" ta ptgy HayKoBr{x AocniAxeHb 3

4epx6rogxerHxx reM xa0e4pIa npuxra4uoi MareMarr,rKr4 HaqioHanbHoro

yuinepcurery <JlrsincrKa uolirexuixa>.

Bigsuauuruo uafi6inr,ur naNrlasi Ha Harrr rrorJr{A pe3yJrbraru po6oru, sxi

MaroTr, HayKoBy HoB[3Hy.

Y dpyzoay posdini rpeAcraBJleHo pospo6neui uareuaru.rHi vroAeli rpouecis

evricii [apHLIKoBLIx rasis y nu4o6ynnifi rpoMracnosocri rxi, 6a:yrcrrcr Ha

rIpI{HIIIatIi 4esarperaqii crarptcruqHr{x AaHr4x 4o pienx rorrKoBux Axepen err,ticii i

Aalorb 3Mory oqiurcBaru netxi Ta nprrvri euicii rapHHKoBHx rasiB niA.rac

nra4o6yrauux BI,IKolHoro rtaJrvBa, a raKox rrpLr ruropucrauui naJrr4Ba p.nfl

nepepo6rcu na@rv ra Kau'quoro nyrinna. 3.qificueno o6quclrosarrHi

ra orpr4MaHo 6azy reonpocropoBr{x AaHr4x 3 pe3yJrbraraMU

ABOOKT{Cy Byrneqrc, MeTaHy Ta 3aKlrcy a3oTy.

V mpemaouy posdini npegcraBJreHo pospo6neui uareuaru.{ui ruoAeni Anq

oqiurcsanns erraicifi [apHLIKoBux rasie ai4 rzroptrcraHHfl, piurrax nraAis [anr{Ba y

rlpoMucnoBoMy cerropi llonrrqi Ta Yr<painu, qKi BpaxoByrorb oco6lunocri

KoxHoro Axepena evricifi. B po6ori po:po6neHo MareMara.rHi rvroAeni Als oqiuxu

ernricifi sia MeraJlyprifinoi, xitr,ti.ruoi, xapuonoi ra iuruux rrpoMrrcnosocrefr

3lificneso o6.IuclroeamHi eKcrreprrMeHrr4 ra no6y4oBaHo rpocroponi xa4acrpn

euicift rapHHKoBI{x rasie, npoauani3oBaHo repuropi,LJrbHy cueqasixy ra

crpyKTypy evricifi ocHoBHHX napHlrKoBux rasie (Anoorucy ByrJrerlro, MeraHy ra

3 aKr,rcy a": ory) 3a Br{,q aMr.r Br4Kopr,rcro ByBaH o ro n €urr4 B a.

V uemeepmon4y posdini llpegcraureHo reoin$opuaqifiuy rexHoJroriro uoAelrc-

BaHHf, rIapH?IKoBzx ragis y [poMr,rcrosocri. Pospo6neHo MeroA]r perpocrreKTnBHo

ananisy iunentapusaqifiHzx sniris ra aJrropuru oqinroBaHHfl ro.rHocri nponegeuoi

J



TIOJIOXEHb TA

innenrapusaqii Ha ocHoBi ueperrrAis xaAacrpia erraicifi napuuxoBrlx ra:is 3 qacoM.

o6rpynroBaHo MeroA anani:y HeBr43Harrenocri pe3ynbrarie npoctopoBoro MoAe-

JrK)BaHH, err,ricifiunx [poqecin napnuroBr4x rasin y rpoMHcJIoBoMy cexropi Yrpaiui

ra flolruli. IlpeacraBJreHa MeroAr,rKa oqinrosaHH, HeBu3Har{eHocri uorsrae y BH-

KopucraHni HauepeA BH3HaqeHHx po:uo4inin .{ns KoxHoro sxiAHoro [apaMerpy

MareMaru.{Hoi uoAeni Ta reHepynasui Br{rraAKoBHx 3HarreHb 3 qLIx po:no4inie N{e-

roAoM Moure-KapJro. Pealigonano SyuxqionanrHy ruoxlusicrb MoAeJIroBarI4 BI4-

TIaAKOBI 3HarIeHH{ 3 CI{MeTpHrrHI,IX Ta HeCHMeTpHTIHT4X pO3IIOAIJIIB Ta 3MIHIOBaTI,I

rrapaMerpu posuo4iuia.

flocronipuicrrcrb oAepxaHrrx pesy.nurarie, o6rpyuronauicrr HayKoBIrx

nucnonrcin, cQopvryrboBaHrrx y qucepraqil sa6esneqyerbc,

ropemuicrro [ocraHoBKH HayKoBI,rx 3aAaq ra suxiAHr,rx rroJroxeHb, aAeKBarHr4M

nu6opovr MareMaruqHoro a[apary ra ropexruicuo froro 3acrocyBaHHq;

xopexruicrro uo6y4oera MareMarrrrrHprx rrao.qerefi; Hecyuepe.{Hicrro oAepxal{I4x

pe3yJrbrarin y uinoiuy. llpo gocronipnicrr qux pffiymrarie cniAqrarl rarcoN ix

ony6liryBaHHff y Saxonnx perleH3oBaHr{x HayKoBr4x BHAaI{Hflx ra npaKTLIr{He

3acTocyBaHHfl B r{r{3rl1 rrpHKnaAHr,rx AocJuAxeHb.

O4epxani n 4ucepraqifiHifi po6ori pe3ynbrarr,l Marorb 3HaaIHy rpalcrurruy

qinnicrr, ocrimxu Ao3BoJrsrorb aBToMarr{3oBaHo sAificH}onaru rrpocropoBy

iuaenrapusarlirc euicifi rapHuKoBrax ra^:ir y rpoMr.rcnoBoMy cexropi m QoplayBaru

6agra reoupocropoBlrx AaHr{x npo eruicii napHuxoBr,rx rasis (xx rrnouluHHl4x rar i

TorrKoBux 4xepen), npeAcraBrrflTr4 y 3pyrrHoMy lnfl cnpufiuarra nnrusAi

rpocroponi ra4acrpr,r err,ricifi, auarisyBarLr crpyKrypy euicifi ua pinni oKpeMI4x

AxepeJr evricifi, BpaxoByBarz cIIeIIH$i*y KoxHoro AxepeJla euioifi.

OcHoeHi pe3ynbrarra TeoperurrHr4x ra [paKTutrHr,rx AocniANeHb, orpI4MaHI4x y

.{uceprarlifirriir po6ori, orpnrvrani aBTopoM y paMKax BIlKoHaHHt xilrrox
vrixnapo4Hlrx rpaHrin, soxpeMa: rpaHry TPII eC "feoinQopMallifini :rexnoloriT,

rrpocropoBo-qacoBi niAxoAra ra oqisroBaHH, rroBHoro ByrnelleBoro 6a.naHcy Anfl

uiAnuuleHHs ro.rHocri inrenrapusarlifi rapHlrKoBl4x ra:in"); yxpaiucrxo-

aacrpificrroro npoeKTy ,,flpocropoBo-qaooBe oqiHrosaHHs HeBI43HarreHocri

xa4acrpir euicii napHr4roBr4x rasin: perpocrexrusHrafi ananis Lnfl Anc'rpii ra

Yrcpainx m e$eru4BHe rporuo3yBaHHf," (Houep Aepxpeecrpauii 0115U006500 ra

0116U005309); yicpaiucrro-xuraficbKoro npoeKry "Ilpocropona iHseHrapusauir



rrapHr{KoBux ra3iB y xr{TnoBoMy ceKTopi xuraficbKl4x ra yxpaincbKl4x periouin 4lr
ni4rpzur u rtpuiturrrrr e $exrxBHr.rx eronouiro-aArr,risicrparuBHux pi ureus " uouep

Aepxpeecparlii 0113U001997); 4epx6ro4xerHoi reMI,I "feoiH$op-rurauifiui

rexHoirorii aHanisy croKy ra ervricii napHr4KoBrEx rasis y niconoMy rocro4apcrni

4nx ni4rpr{MKr{ npzfinxrrx pirueHt" (nouep Aepxpeecrpaqii 01 13U003 1 81).

Pesyruraru Ardceprar{ifisoro AocriAxeHss BuKoprlcroBy}orbc, y

HaBrrarbHoMy npoqeci s HaqionanbHoMy yuiuepcureri ,,Jlraincrxa uolirexuiKa", B

Iucrnryri cucreuHoro aua-rrisy Ilolrcrxoi axaAerraii HayK, na. Bapruana ra y

flpupo4uorray :auoni4uut<y ,,Po3ro{er". Axru rpo BrIpoBaAxeHHfl pe:ynsrarir

HaBeAeHo B Ar{ceprarlifiui po6ori. Pesymrau4 ra BI4cHoBKI4 Al4cepral{iftHoi po6orrz

TaKox Moxyrb 6yru BrrKopr{craui B HayKoBo-AocniAnrax iucrutyrax ra

opraHisaqirx, tuo gafivrarorscs MareMarurrHuM MoAeJIroBaHHflM exorori.Iuux

upoqecin ra oqinrcBaHH.f,M eKorori.rHoi 6esueru HaBKoJII4IxHboro cepeAoBu[Ia, a

TaKox y HaBrr€ubHoMy upoqeci BI4ITIHx HaBrl€trbHux saxraAis.

[o po6ou{ MoxcHa rpo6uru raxi 3ayBa}r(eHHfl:

1. V Sopvrynax 1, 2,3 amopeQepary ra $opuytax 2.7,2.2 ra 2.3 Al4cepra-

qii Ha cr.60 He orrucano sci isAercu. 3 rexcry po6orra BaxKo sposyrvrirra

qu Ide [epepaxyHKoBHLI IHAeKC qA lHA[KaTOp TIeBHOTO npoqecy.

2. B po6ori Br{Kopr4craHo rroH{TTr HeBr43na.{eHicrb, a IIoflcHeHHfl Ao uboro

reprvriuy ro.{aHo B cepe,ql4Hi posgiry (nicna Bl4Kopl4cranur)

3. 3 rercry Ar4ceprarlii ue spoeyuino {K orprlMaHo rpaQix 4.16 Ha cr. 146 i

,rK Arlx rlboro BuKoplrcrauo MeroA Monre-Kapno.

4. Y,qncepraqifiHi po6ori e ra6nuqi, pr.rcyHxu iHoseMHolo MoBolo (aurnifr-

cbKa ra uourcrxa)

5. Bi4cyrni uiAulacu ro ocrx Koop,{I{Har y rpa$ixax.

3po6neui 3ayBaxeHH{ He ropKarorbcx cyri orpI4MaHI4x HoBI4x pe3yJlbrarlB I

He 3HuxyrcTr, 3ara.nrnoi sucorcoi oqiuxu HayKoBoi i upaxru.IHoi gHaqunaocri

Ar.rceprarlifiuoro 4ocni4NeHnx fanyrqax M.O.. Marepianr4 Autceprauifiuoi po6orra

AouosiAanr4cb Ha rraiNuapoguux rousepeuqiax i Aocrarubo rIoBlIo ouy6nixosaHi s

r{ayKoBlrx BlrAaHHrx, y roMy .rracri Saxonux, ulo BI43HaqeHi nepelirortr MOH

YxpaiHra.



AnropeSepar npaBraJrbHo ra Aocrarlrbo rroBHo sr,rcsirrloe 3ar€MbHy

xapaKrepHcrHKy, sruricr i nucHosru 4ucepraqii. OSoprrrneHHx 4racepraUil ra

anrope$epary ei.{noni.{arcrb BHMoraM MOH Yr<painu qoAo Ar.rceprarlifi ra ix
anropeSeparin.

BIICHOBOK.

.{ncepmqix BuKoHaHa B noriqnifi nocriAosuocri, urrpoKo oxorrJtoe i

uosHictn posn'xsye [ocraBJreHe HayKoBe 3aBAaHu.x i e 3aBeprueuoro HayKoBoro

po6ororo. Y nifi oAepxaHo Honi uayroni pe3yJrbrartr, rro e cyrreBr,rM BHecKoM y

po3BI4TOK OAHO|0 3 IIepCleKTr4BHr{X Ha[pf,MKlB MaTeMaTrrrrHOfO MOAeJITOBaHHT Ta

o6.IucrIoBEuIbHLIx uerogin - no6yaoBy HoBrax uo4erefi Ta reoiH$opvrauifinux

rexuolorifi Arrfl rpocropoBoro anarisy npoqecin erraicii napHuKoBr4x rasis y

rIpoMIiIcJIoBoMy cexropi. Po6ota 3aAoBonbrue yci Br{MorH,,flopa.4xy rrpHcyAxeHHfl

HayKoBrIx cryueHin", 3orpeua rt. 1l uroAo KaHAHAarcbKr,rx Ar4ceprauifi ra ycirra

BI4MoraM MOH Vrcpainu, gxi craBl{rbcf, Ao KaHAHAarcbKHx Aprceprauifi, a i aBrop

M.O. fanyular 3a rlpoBeAeui AocriAxenH.s 3acJryroBye npucyAxeHHfl HayKoBoro

cryreus Kar{AI4Aara rexuiqnux HayK sa cneqiamnicrro 01.05.02 - MareMarur{He

MoAenloBaHH.rI ra o6.rucJrloBaJrbHi ueroAu.

OSiuifinufi ououexr:

Ilpopercrop 3 Hayrcosoi podorn

ra uixnapoAHrrx lstsgKie

lIBH3t'EyKoBrrHcbKoro yuine

A.T.H.r rpoQ f. I. BurcrrrcK
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