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oQiqifiHoro onoHeHra Ha Al{ceprallifirry po6ory

3a6.ryra B aAnua B onoAur'lnpoBurla

Ha reMy <<MareuarurrHe ra nporparuHe ga6es[erreHHt AiIs MoAeJIIoBaHHt

npoqecin y 6iorasoBlrx ycraHoBKax Ha ocHoBi ananisy iurepealrHnx AaHI4x>,

rrpeAcraBJlerry na s4o6yrrr cryneHt AoKropa Qinoco$ii

n raryri 3HaHb 12 InQopvralriftHi rextronorii

sa cneqianrnicrlo 121 Isxenepix rporpaMHoro sa6esrerleHHt

Arcrya.nrnicrs reMlr Aucepraqii.

.{ucepraUifiua po6ora nprrcBrrreHa pospo6Ui ra yAocKoH€uIeHHIo

MareMarlrqHoro ra nporpaMHoro ga6esue.reHHf, AIrfl MoAenroBaHH.q AuHavixu

Kr4cJrorHocri cy6crpary y 6iora:oBr4x ycraHoBKax Ha ocHoBi aHaniey iurepnalrHux

EaHr4x, rqo ni4nnulye eQerruanicu KepyBaHHs npoqecaMl4 rr,rircpo6ionori'IHoro

6po4iHru 6araroroMnoHeHrHoro cy6crpary Ha ocHosi ynpauiHru roAar{erc

cr{poBI4HlI.

Teua Ar{ceprarlifinoi po6orn e aKTyanbHolo 3 orJIsAy roro, IrIo BI4po6HuIIrso

6iorasy y cuoci6 nepepo6ru opranivHr.tx siAxoAin NlarreAisnrnocri IIoALIHI'I ra

si.qxo,qis rBapuHHLrrITBa i arponpoMr{cJloBoro KoMnJIeKcy e oAHI{M ir upiopzrerHl4x

nanprrraxiB po3Br{TKy urJrbrepHarl,Innoi (:enenoi) eHeprerl4K}I He rinrru n VrpaiHi , a i4y

qinor"ry csiri. Bo4uouac, uiAslrqeHHs e$errnnHocri QyuxqiouyBaHHs llboro

nupo6uuqrBa BprMarae po3po6rcu Hosrx ni.qxo.qin yupaeninHt rlpoqecaMl{ e 6iora3osux

ycraHoBKax Ha ocHosi 3acrocyBaHHt inQoprr,raqiftnux rexsolorifi ra MeroAis

MATEMATI{IIHO|O MO,ITEJIIOB AHH[.

OrtiHKa o6rpyHronaHocri HayKoBlIx pery.lrrarin 4ncepraUii' ix

AOCTOBIpHOCTI Ta HOBTI3HIT.

Hayrona HoBr{3Ha peeylrmrin Alrceprallifinoro AocliAxesHs noJltrae B

HacTynHoMy.

3anpononoBaHo ra o6qpyuroBaHo AsoeranHnfi MeroA ilenruQixauii

MareMarr4qnoi uoAeni Ausauircu rroKa3Hr{Ka Kr{cJrorHocri cy6crpary y 6iopearropi na



ocHoBi aHani3y iHrepnalrHnx AaHux, flxuir, ua niAuiny nia ni4otr,tux, rpyHryerbct Ha

posn'xsynanHi cno.rarKy npocriuroi sa.qaqi i4eHrnsixaqii pinnrHHf, B3aeMosn'rsry rrtix

ocHoBHoro xapaKTepracTr.rKoro [poqecy Ta TII,IHHI,IKaMI{, sxi Ha Hei enrnnalorb, i ua qifi

ocuoni, Ha Apyrovry erani - iAenruQirauii MareMarl{.{Hoi IraoAeni Ausauiru Ilboro

roKa3Hr4Ka y 6iopearcropi, tr1o y cyrynuocri sa6esne.Ilaro cnpouleHur uo6yAonu

MATEMATI{'IHOI IVIOAENi S |APAHTOBAHI{MH IPO|HOCTI'IIIHI{MI{ BJIACTLIBOCTf,M}I.

Taxox orpr{MaHo MareMarlrqHy MoAeJrb Alanauirn IroKuBH}IKa xuclorHocri

cy6crpary y 6iopearcropi y eurnqAi 4uQepenqialrnoro pisnrHur, .nKe, ua ni4uiny nig

icnyrovux, HaJrarlroBaHo Ha [apaMerpn npoqecy AIrfl rconrpernoi 6iorasosoi

ycraHoBKr{ Ha niAcrasi neperBopeHHf, iHrepnalsunx pisunqenux pinurrrr, qo

aa6esueuye rapanronani nporuocru.tri sracrusocti no6ygonaHoi MareMarl4'rHoi

uoAeni i yrvroxJrr{BJrroe sa6esne.reHHt AorrycrI,IMI,IX 3HarIeHb xuclorHocri

6araroroMnoHeHTHoro cy6crpary s 6iora3oBl{x ycraHoBKax Ha ocHoBi ynpanntHur

[OAar{erc CLIpOBLIHLI.

VAocxou€rJreHo nigrpury cepnicuo-opieuronauy apxiremypy nporpaMHoro

ga6esueqeHHr AJrr MoAeJrroBaHHrr upoqecin y 6iorasoBrlx ycraHoBKax, flKa, Ha ni4vriny

sia eiAoldr,rx iHrerpye rporpaMHi rorunoHeHrll: iurepnperaqii iHrepealruux

AtrcKperHr,rx MoAenefi; i4enrnQircauii III{x MoAeneft; posn'xsynauux 4nQepeHqialrsnx

pinnmr, tqo y cyrynHocri yMoxorlrBnloe pospo6ry rporpaMHl{x cl{creM ra

Kotvrn'rorepHr{x cepeAoBr{ul Antr yupanninH.tl npoqecaMla s 6iora3oBl{x ycraHoBKax.

Ha ocHoei ygocroHalenoi apxirerrypn po3po6neHo rcoMn'Iotepui cepeAoBl4lr{a

Anr MoAeJrroBaHHr npoqecin y 6iorasoBl,Ix ycraHoBKax, mi, ua niarvriny ni4 icnyrcuux,

rpyHTyrorbcr Ha rrporpaMHifi inrepuperaqii iHrepnalrHl4x AI,IcKperHI{x tuoAeleft ra

ni4rpurifi cepnicuo-opienronanifi apxirerrypi, ulo yMoxJIIaBJIIoe ix iHterpaqiro n

icnyroui cucreMr{ ynpanniHur 6iorasoanMl,I ycraHoBKaMu 3 Merolo sa6esneqeHH.fl

Aorry cTT,IMI,IX 3 H arleH b KI4cJI oTHo cri 6 araroKo Mn oH eHTHoro cy6 crp ary.

Orxe, B Alrceprarlifinifi po6ori nocraBJleHe HayKoBe 3aBAaHHf, BI{KoHaHo

uosHicfio, s4o6yeau noBHoro rraiporo onoroAin MeroAoJlorieto Hayxonoi Aisnrsocri.

Y pesynmari HayroBr4x AocniAxenr nupirueHo aKTy€LIIbHe HayKoBe 3aBAaHHt

rr{oAo poepo6rn HoBoro iucrpyrvreHrapiro Ha ocHoBi inQopr"raqifisux rexHoJloriir ra



MeroAiB MareMarllrlHoro MoAenIoBaHHr Anr po3Br{Trqy HoBr{x niAxo.qis yupauiuur
npoqecaMu s 6iora3oBr4x ycraHoBKax.

OqiHna rrvricry Arrceprarlii; iT 3aBeprenicrr ra AorpHMaHHfl npnHqunie

a rcaAetvr i.r H oi qo6poqec nocri.

3a csoird sraicroN,I 4Iacepraqifina po6om s4o6yna.ra 3a6vyxa Ba4ravra

Bolo4nullpoBl{qa uonnicrto ai4noni4ae CraHgapry Br4uloi ocsiru si cneqiamnocri

l2l Inxenepix nporpaMHoro ga6esue.reHHrr ra HanprMKaM Aocni4xeHr siAnosiAHo lo
oceirHsoi nporpaMlr <Iuxeuepix nporpaMHoro sa6esne.reHHr)).

,{ucepraqifina po6ora e 3aBeprrreHoro HayKoBoro nparlerc i cni4uu6 rpo

Hasnnicrr oco6ucroro BHecKy sgo6ynaua y Hayxonufi HarrplrM 12 InQoprraaqifiui

TEXHOJIOfII.

Posmxnynruu esit uoli6uocri 3a pe3yJrbraraMr4 nepeniprn Ar{ceprarlifiHoi

po6oru Ha reKcroni cninna4iHru, MoxHa spo6urz BHcHoBoK, rrlo ArrcepraqifiHa po6ora

3a6vyra Ba.qzrraa Bolo4zuupoBrrra e pe3ynbraroM cauocrifinux AocniAxeHr

s4o6ynava i ne uicturr elenaeHrin QamcuQirarlii, xounilrqii, Qa6puxaqii, nlariary
Ta 3arlo3l{qeHb. Buropucraui igei, pe3ynbraru i rercru iurunx anropin Marorb Ha-texui

rrocraJraHHr ua ni4uoeiAHe Axepeno.

Mona ra crrrJrb BrrKJraAeHHfl pe3y.nrrarin

,{ucepraqifina po6ora HarucaHa yxpaiHcbKoro MoBoro.

,{rEcepraqifina po6ora Mae rorivHy crpyKTypy. ocrosHi Br,rcHoBKr4 i

peKoMeHAaqii norivHo sl,Irircatoru ie pe3ynbrarin, rri HaBeAeHo y pos4inax po6orz.

flo ncsouy reKcry Al{ceprallii npocrexyerbcr aBropcbKuir cruns, qe cni4uzrs

npo Br{corcy in4uniAyanrnicrr po6oru.

,{ucepraqir cKJlaAaerbcs 3 Bcryny, qorr4pbox pos4inin, nucHonxin, crrr4cKy

BLIKoprIcraHI{x Ax(epeJI ra AoAarKis. 3aranrsuir, o6csr Ar{ceprarlii 188 cropiHon.

V ncryni o6rpyntoBaHo aKry€ulbHicm Aocri4Nennr ra cQoprvrylronasi saAa.ri.

V nepurovry pos4ili po3rntuyro oco6nusocri po3Br,rrKy A)Kepen aJrbrepHarusHoi

eHepreruKl{, Ae nz4ileuo nupo6uuqtso 6iora3y y cnoci6 nepepo6rcu opraHiqHr{x

niAxoAis xutte4ialrnocri nIoAI,IHr{ ra ni4xo4in rnapuHHLrrrrBa i arpoupoMlrcJroBoro

KoMnJIeKcy tK oALIH is ii upiopurerHrlx uaupaurcin. lloxasaHo, rr1o ni4nuuleuH.r



eQerrunHocri QyurqionyBaHH.f, rlboro nupo6uuqrna BLIMarae pospo6ru HoBI{x

niAxo.qis ynpanniHHx rrpoqecaMrl B 6iora:onux ycraHoBKax (Efy) Ha ouroni

3acrocyBannr inQoplaaqifiHux rexHoJrorifi ra MeroAis MareMarl{rlHoro MoAeJIIoBaHHfl.

Tarox po3rnrrryro niAxoAH Ao MoAerroBaHHq npoqecin nupo6Hlaqrsa 6iora3y flK An{

QynrqionyBaHHr eHeprerr{.rHoi cr{creMn, rar i An{ orlrl{rraisaqii upoqecin y 6iora:onHx

ycraHoBKax. florcasaHo: rrlo oAHoro is BLr3Haq€ubHI{x xapaKTepl{crlaK rlpoqecy

MeraHoBoro 6po4innq s EfY e noK€tsHur pH Qeprr,reHtaIlifinoro cepeAoBl,Itqa, ro6ro

fioro rncnornicrr. 3anpouoHoBaHo ra o6rpyHroBaHo 3acrocyBanHfl. NaeroAis

MareMarlrrrHoro MoAenroBaHHr [nA ni4o6paxeHHrl B3aeMo3B'rsry rraix ocHoBHoIo

xapaKTeplrcrr4Koro [poqecy ra qr{HHr{KaMI{, sri na Hei sufillBalorb, rar i AuuauixlE

ocnonsoi xapaKTepncrLrKvr [poqecy, .rrKa Br{3Haqaerbcfl, ruclorsicrto cy6crpary y

6iopeamopi.

y Apyrorvry pos4ini Anfl no6yAonu MareMarI,IrIHI/IX uoAereft o6ox suAin

3arrponoHoBaHo BuKoprdcrarrd MeroAr{ rapaMerpI,t.rHoi i4enrnQiraqii uoAenefi

crarr{qHr.rx o6'erriB Ta Ar.rcKperHr{x uoAerefi Auuauiru o6'errie Ha ocHoBi auaniry

iHrepnalruux AaHr.rx. [ns ix ileHru$ircaqii Bnepue cQoprr,rynboBaHo cuilrHy

onruNdisaqifirry 3apraqy i :anpouoHoBaHo ra o6qpyHroBaHo MeroA ii posn'rsyBaHHfl,

srcuit rpyHTyeTbcf, Ha MeTaeBpr{cTrrrrHr4x €uropr{TMax onTl{Misaqii i srcuir cI{MyJIIoe

pofionufi €urropr{TM ruryvuoi 6Axorzsoi rorosii. Ha recroBllx npl4KnaAax, sxi

crocyrorbc.rr MoAenroBaHH.fl Aunauirn noKa3HI,IKa rucrourocri cy6crpary y

6iopearropi nigrnepAxeHo eQeruanHicrs ra npaKrllqHa 3Harryqictr uero.4y.

y rperboMy pos4ini HaBeAeHo AeramHnfi orrlc apxirerryplE uporpauuoi

cr{creMr{, [pkr3Haqesoi Ans MoAenroBannfl, npoqecin y EfY, tKa cKJlaAaerbct s pi:uux

KoMnoHeHris m uo.4ylin, ulo Br,rKorryrorb [eBHi sanAaHH[ Ta B3aeuoAirorr g iH[r[NaIa

qacruHaMlr cr{creMlr, sa6egue.{yrcqu if KopeKTHy po6ory Ta npoAyKTl{nnicru.

Oco6nusicrrc pospo6neHoro lI3 e nporpaMHa inrepuperaqis inrepealrunx

Ar{cKperHr4x MoAeJrefi ra n|qrpura cepnicHo-opieuronana apxireKrypa, IrIo sa6esneqye

ix inrerpaqiro n icHyroui ctrcreMr{ ynpanniHnr EfY, ra MoxJlrlnicrr B peaJlbHorvry vaci

yrrpaBJrrrr4 6ioxirvri.{Huruu rpoqecaMr{ i rrau caMHM niAslaqnru eQertunHicm

QynrqioHyBaHHrr Efy. ,.{nx nonHorlissoro ni4o6paxeHH.f, apxirexrypn uo6y4oBaHo ra



oIII4caHo ocHoBHi UML 4iarparr'ru.

y uerneproMy pos4ini orrr4caHo oco6rrEnocri nporpaunoi pealiaauii clrcrerult s

BHKopr{craHHf,M rrapaAr,rrMu o6'errno-opieuronaHoro nporpaMyBaHHt Ha 6a^:i

ni4rpuroi cepaicHo-opienronaHoi apxireKryprr 3 BLrKopI4craHH.tIM rexHoJlorii Spring

Framework ua Mosi nporpaMyBaHHr Java, a raKox inrepnperaropoM Python. B srocri

python iHrepnperaropa 6yno o6pauo Jython, a B f,Kocri CyEA Bl{Koprcrano MySQL.

Tarox BlrKoHaHo ra onr{caHo inrerpaUifiue recryBaHH.f, Ta recryBaHHq

rrpoAyKrl{sHocri cepeAoBLIIIIa Ant MoAeJIIoBaHHt npoqecin y Efy. CQopvronauo

si.{uosi.qHi recrosi cqenapii Arrfl nepenipru roperrnocri po6oru API. Onucaso

rpa6ivnufi iurepQefic nporpaMHoro cepeAoBLIIrIa AJIfl MoAenIoBaHHs' npoqecin y EfY.

Onucano QynrqionyBaHH.fl ocHoBHr{x uiAcracreu 3 TotIK[ 3opy ssaeNaoAii tr,tix co6oro,

piruuvru rrrnaMr{ Kopr{cryBauin, a raKox ruoxnusicrr sonHiursroi iuterpallii s Ailoqi

6iorasosi ycraHoBKLI.

Y sucuoerax cQopMyJIboBaHi ocHosHi p*yJlbraru po6oru.

.{racepraqifina po6ora oQopuJleHa si,{nosiAHo Ao BI{Mor HaKa3y MOH Yrpainu

si1 12 ci.rHs 2Ol7 p. Ne 40 dlpo 3arBepAXeHHt BI{Mor 4o oQoprrlJleHHs 4ncepraqti>>.

Onpn.nroAHeHHfl pe3yJrbrarin qncepraqifi Hoi po6oru

Hayroni pe3ynbrarr,r gucepraqii nucniueni y 4 HayKoBLIX rry6nircaqirx

s4o6ynaua, cepeA sKr,rx: 4 crarri y Qaxonux nepio4ur{Hl,Ix HayKoBLIX BI{AaHHf,x, 3 flKl{x

1 crarrs y BrrAaHHi, upoin4eKcoBaHoMy y 6asax AaHHX Scopus ra elAnoslAHo Ao

rcnacuQir<aqii SCImago Journal and Country Rank siAHeceHoMy Ao reaprunro Q4.

Tarox pe3ynbrarr{ Ar{ceprarlii 6yru aupo6onaHi Ha 5 nayronnx Qaxonux

ronQepenqirx, 3 s sxux BxoA.rrrb.qo rr,rixnapoAsoi HayKoMerpuqHoi 6asu Scopus.

Taruu qr{HoM, uayroni pe3yJrbrarn, onl{caHi n 4ucepraqifiHifi po6od, nonnicrro

sucnirneHi y nayxonux ny6nir<aqiqx r4o6yna'ra.

HeAo.nircu ra 3ayBalICeHHfl Ao A[cepraqifiHoi po6oru.

1) Auroporr,r po6oru [o6yAoBaHo MareMarurluy MoAeJIb AI{HaMIKI{ noKa3HI4Ka

KprcJrorHocri cy6crpary y 6iopearropi y surnsAi guQepeHqialrnoro pinnanux,

rKy, f,K 3€BHatreHo y po6ori (uaparpa$ 2.$ - H€LIIauroBaHo Ha napaMerpl4

[poqecy 6po4iunr AJu KoHKpernoi 6iorasosoi ycrauonKl4, €ule He 3a3HaqeHo qI4



BoHa raKox HaJrarrrroBaHa Ha KoHKperHuir run i crcnaA 6iocrEponusu? rlz upr,r

grr,rini Tnrry, cKJraAy 6iocuponrrHlr rrorpe6ye BoHa AoAarKoBoro H€LJraurynauur, i

'KIIIO 
TAK - TO 

'KHM 
qIAgONA?

2) 3ao6yBarreM 3aAeKnapoBaHo, u1o peanisarlis lI3 .qng MoAenroBaHHr upoqecin y

Efy BlrKoHaHa Ha 6azi ei4xpuroi cepnicHo-opieHroaaHoi apxirerrypn 3

Br.rKopr.rcraHHrM rexHoJrorii Spring Framework na naoei rporpaMyBaHHq Java.

flpore, HeMae o6rpynryBaHHrr rroMy caMe qi saco6u o6pano.

3) BucroBKr{ Ao pos4irry 2 y nynrri 1 qacrxoBo rroBroprororb BLrcHoBKr,r.qo pos4iJry

I nyHxry 3.

4) Erpanua Qoprvra ni4o6palKeHHr pe3ynbrarie N,roAerrcBaHHs (prac. 4.21), {Ka €

oAHiero 3 KJIIoqoBI,IX eKpaHnrEx Soprra, BvrrrrflAae He AocrarHbo inQopvrarprBHoro,

3OKpeMa BIACyTH1 nlAnI,ICI4 AO CTOBTTTI1B Taonl,Iql AaHr,rX, OArrHrrrlb BHMlpy Ha OC'X

rpaQira.

5) y rexcri Auceprar{ii sycrpi.rarorbcr oneqarKr,r.

OAsar Br,rcJroBJreHi saynaxeHHr He e Brr3Haq€LlbHuMu i He 3MeHrxyrorb 3aranbHy

HayKoBy HoBr.r3Hy Ta npaKTHrrHy sHa.rnNaicG pesynrrarin Ta He BrrJrr,rBaroTb Ha

rro3r4rlrBHy oqinrcy Ar{ceprarlifi noi po 6orn.

BuuronoK rrpo Arrceprarlifi ny po6ory

Bnaxaro, ulo Ar4cepmqiftna po6om e4o6ynaua cryrreHr AoKropa Sinoco$ii

3a6uyrca BaAuua BoroAurr,rr{poBr{qa Ha reMy <<MareuarlrrrHe ra [porpaMHe

sa6esueqeHHr \ilfl MoAenroBaHHr upoqecie y 6iorasonux ycraHoBKax Ha ocuoni

auariay iutepnamHllx AaHI{p) BI{KoHaHa Ha BucoKoMy HayKoBoMy pinni, He rropyuye

npraHrlr{rin ara4erraiqHoi 4o6po.reurocri ra e sariHqeH}rM HayKoBr,rM AocriANeHHsM,

cyrynnicrr reopernqHr4x ra npaKTr{rrHux pesynsrarin rKoro pou'xsye HayKoBe

3aBAaHHr, rrlo Mae icrorne 3HarreHH.f, Am r€rnysi sHaHr 12 InQoprraaqiftni rexHonorii.

.{ncepraqifina po6ora sa aKTy€lJrbHicrro, npaKrr.rrrHoro rliHHicrro ra HayKoBoro

HoBI{3HoIo uonnicrro ni4noni4ae Br{MoraM qHHHoro 3aKoHoAaBcrBa Vrpaiuu, lr1o

uepe46a.reni B n6-9 dlopx4xy npucyAxeHHr cryrreH.rr AoKropa {inocoSii ra

cKacyBaHur piIueHH.f, pa3oBoi cneqiarisosaHoi nqeHoi paplu 3aKJraAy nuqoi ocniru,

uayroeoi ycraHoBLr rpo rrpncyA)r(eHH{ cryrreHr AoKropa $inocoQii>>, sarnepA}r(eHoro



flocranoaoro Ka6inery Minicryin Yrpainra sia 12 ci'rnn 2022 p. Ne 44.

3go6ynau 3a6vyr BaArau BoloAurrrupoBr{tr 3acJryroBye Ha rpucyAxeHHf,

crynerur AoKropa QinocoQii n rany:i 3HaHb 12 InQoprraaqifini rexnonorii sa

cneqiamnicno 121 InxeHepi.a nporpaMHoro ga6esnerleHH.r.

OQiuifittnfi ononenr:

A.r.H., sani,4ynavrca raQe4pn

cl{creM urryrlHoro inrenerry

IHcruryry KoM['totepHI,IX HayK Ta

inQopMarlifinux rcxuonorifi

HaqiosanbHoro yuinepcrarery

<<JlrsiBcbra uorirexuira>

flilnuc racnig.ryrc:

K.T.H., s.reHnfi

HaqionarbHoro yH

<<Jlrniscbra noni
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