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IPLICVTHI:
lpopeKrop 3 HayKonoi po6o'rlr, AoKrop rexHiqHux HayK, upo$ecop lunar

M.fI., saniAynau xa$e4pz KoMn'torepHr,rx HayK, AoKTop rexHi.rHrax HayK, npoQecop
flyrac A.B. Qte4euzeum), upo$ecop xaQeapu KoMn'rorepHr4x HayK, AoKrop
rexniqnux HayK, upoSecop Melrunx A.M. (eonoea sacidauun), npoQecop xaQe4pu
xi6ep6esneKn, AoKrop rexui.rHr.rx HayK, upo$ecop llaci.rHrzr P.M. (trteqeuseum),

rexHi.ruux HayK, upo$ecop
inSopaaqifinux rexnolorifi,

KacrHuyx M.M., AeKaH Qarynrrery roun'rorepHr4x
KaHAr4Aar rexniqnnx HayK, AorIeHT -f,ruvrenxo I.3

npoQecop xa$e4pu KoMr'rorepHr4x HayK, AoKTop rexniquux HayK, AorIeHT
Mauxyra B.I. (uayrcoeuil rcepieuux), sani4ynau ra$e4pH xi6ep6esnexu, AoKrop
texHi.rHr..rx HayK, npoQecop -flqxis B.B., upo$ecop xaSe4pz xi6ep6esneKrr, AoKrop

AoIIeHr ra$e4pIl iuQopuaUifiHo-o6qracJIroB€LrrbHLtx cr4creM ra ynpauiuur,
KaHAI4Aar rexHiqnzx HayK, AorIeHr Konalr B.C., npo$ecop xa$eapra QiHaHconux
rexHolorifi Ta 6aHxiecrKoro 6isHecy, Aorcop exououiqnzx HayK, upo$ecop
Creqrr<o M.B., AoIIeHT ra$e4pIa rouu'rorepHr4x HayK, KaHAr4Aar eronoNri.rHr.rx HayK,

AOIIOHT lon.rap JI.I., Aoqenr xaQegpz xoun'rorepHrdx HayK, KaHAr,rAar rexHi.ruzx
HayK, AorIeHT Cninax I.A., AorIeHT xa$e4pu KoMn'rorepHr4x HayK, KaHAr4Aar
rexniqHzx HayK, AoIIeHT llopnnuqa H.IL, AorIeHT xa$e4prz KoMn'rorepHr4x HayK,
KaHAr4Aar rexni.rHzx HayK, AorIeHr Kpeuuv C.A., AorIeHT ra$e4pn KoMn'rorepHr4x



HayK, KAHrr4trar rexHlrrHr4x HayK, AorIeHT I_[ninranr M.t., AorIeHr ra$e4pu
troun'rorepHr,rx HayK, KaHAr4Aar rexHi.rHnx HayK AorIeHT MapueHror e.o., aoqeHr
raQe4pz KoMn'rorepHzx HayK, KaHAr.rAar rexniqnux HayK, AorIeHT C'racie I.C.,
AOIIOHT xaSe4pra KoM['IorepHI4x HayK, KaHAr4Aar rexHi.rHrlx HayK, AorIeHT Bofirror
I.O., ooueHr xaQeApla KoMr'torepHux HayK, KaHALrAar rexHi.rHzx HayK, AorIeHr
llenuyr P.lI. (oHnafin), AorIeHr xaQe4pra KoMr'rorepHr.rx HayK, AoKrop $irocoQil
flana o.A., wap:li.uir Br4KraAarr xaSegpr KoMr'rorepHr4x HayK, AoKrop $inoro$ii
Turra'Iurrrl4H B.C., BI4KraAaq rca$e4pH KoMr'rorepHrlx HayK, Aorflop Qiloco$ii Ciuax
A.IO., AoIIeHT raSe4pz xour'totepHr4x HayK, KaHAr4Aar rexHi.rHr4x HayK Macrz.flr
IO.B., crapurrzfi na6opanr r<aQe4pra Cirraax O. I-

3 upzcyrHix - 7 Aoxropis rexui.IHr4x HayK, l1 raHAralarin rexui.rHzx HayK,
ra 3 Aoxropra $ilocoSii Saxisqi ga npo$inevr uoAauoi Ha po3rJrr4 gracepraqii.

IIoPqAoK AEHHHfr:
O6ronopeuux Ar4ceprarlifinoro AocriANeHH.r Ar4cepraHTa TzM.ruruzHa

Bor4aua CrenaHosuqa Ha relury <IurererryarisosaHa rrporpaMHa cr.rcreMa Mfl
[poaKTI'IBHoro ynpauinHt eKocl4creMorc uicra> uoAanoi Ha sgo6yrrf, cry11eHt
Aolflopa $inocoQii n ranysi 3HaHb 12 <Insoprraauifini rexnolorii> 3a
cneqialrsicrro l2l <IHxeHepia rporpaMHoro ga6egne.reHH.fl)) rrloAo ii
peKoMeHAaqii lns 3axr4cry.

CJTYXAJILI:

[ouoni4r s4o6ynaua Turu.Izunsa BorAaua CreuaHoBlrqa npo pe3ynbrarr.r
AllcepralliftHoro AocniAxeHHt Ha reMy <IHrelerryarigosaHa rporpaMHa cr4creMa
An{ npoaKTr.rBHoro yupanninHr eKocucTeMoro uicra>.

[ononiga'r o6rpynrynan arryamuicrr o6panoi TeMu, Bt43Haqr4B ruer],
3aBAaHHfl, oxapaKTepv3yBaB o6'exr ra rlpeAMer AocniAXeHHr, BLIKJTaB ocHoeHi
Hayxoni [oJro]KeHHf, rrlo Br4Hocrrb cfl Ha 3axr4cr.

V Aouosi4i anrop Aosin Heo6xiAHicrr nepexoAy Ao rrpoarcruenol rvroAeri
ynpanniHnfl,, flKa 6asyerrcx Ha BrllepeAxyB€urbHoMy aHanisi crauin eKocr4creMr4
rraicra ra sano6iraHui eKorori.Iur4M pr43r.rKalr, o6rpyHryBaB uiAxoAu ra Heo6xiAnicrr
pospo6leHHr inrelerryarisoeanoi nporparraHoi cr4creMr4 rpoaKrr4BHoro
ynpanninua eKocI4creMoro uicra. llponin KoMnaparurlauit anaris rlacin
uareMarnr{Hllx ruo4elefi poscironaHns AoNaiuoK B arMocSepi Ta Br43Haqr4B, rrlo AJUr
3aAarl oleparl,IBHoro clleHapHoro ananisy, sxvtit BuMarae 6araropa:oBr4x
po3paxyHxir y npuituxrwouy .raci, orrrr.rM€urbHvrMu e fayconi uo4eli, 3oKpeMa
o6qzcutoezurbHe qApo AERMOD. 34ificHzn rpurzuHrzfi orJrrA icHyro.rnx
rporpaMHzx saco6ie: AERMOD View, BREEZE AERMOD, SCREEN View.
Bu.snus KpI4TI,IqHufi rexnororiqnuft po3pr4B - icnyro.ri naxeru e rraonoliTHr4Mr4
AecIffolHLIMI{ AoAarKaMI4, opieuronaHr{Mr{ Ha crarrzqnuft npoexruufi aualig ra
pyrrHe BBeAeHHT IaH|"I.X.



B po6ori aBrop pospo6un tu o6rpy"ryBaB ri6pzany apxirerrypy s6opy ra
iHrerpaqii 4aHIax. laua apxirexrypa Br.rKopr4croBye oHrororiro UESO rK
rIeHTp€IJrbHzfi ceuaHtuquuirxa6, Iqo inrancynroe cxna4nicrb rereporeHHlrx Axepen
(AERMET, BPIPPRM, KaAacrp o6'exrin rerlJroreHepaqii) ra eiatrpeMJrroe no.iny
3HaHb ni4 s6epiraHH.a apresaxrin (QafinoBe cxoBr4rrle) ra 

"rco*orrpoAyKrr4BHr4xreo-AaHuIX (PostGIS). Ha 6asi onrolorii UESO gAiftcrlas $oprraani:oBaHe
BI43HarIeHH-f, ABox runin npoalflI4BHoro aHanisy: oqinronalbHoro Ta
onrHuigaqifinoro cqeHapiin.

Y vexax AocnirNeuna s4o6yBarr po3po6uru uareMar[trHy no craHoBry :a4aui
rcoNa6inaropnoi oururr,rigallii posrr,rirqenHr Axepen aHrponoreHHoro sa6py4uenur,
3oKpeMa o6'exris rerJloreHepaqii BpaxoByrovH sa6yAony naicra. Ha siA;iHy ni4
KracurlHl4x reoMeTpI,IrIHLIX 3aAaq posrr,riuleHHr, 3arrporroHoBaHr.rfi ninxi4 BpaxoBy€
cyrepro3t'rqiro uonis KoHueHrpauifiraBr4Kopr4croBye MoAenr AERMOD sK<.ropuy
cKpI4HbKy) AJI{ o6'rlacreHn.a qilronoi Synrqii. [nr rapaHTyBaHH{ AorpLrMaHHfl
er<orori'rHl4x craHAaprin qinrosa Qynxqis rr,ro4rz$ixoBaHa MeroAoM rurpaSHzx
Qynxqift, uo Ao3Bonse uiuirraisynaru MaKcr4MaJrsuuit pr43r4K rrepeBr4rrleHnr |gK y
TorrKax-peqenTopax.

Anropoir,r 3anpo[oHoBaHo MeroA inrenexrlrarisoeaHoro nz6opy crparerii
onrnuisaqii, txuir 6azyerrcx Ha aHarisi cr<naAHocri saAaqi. BseleHHr ubporin
cKJIaAHocri ra nracuna6y Ao3Bon[e czcrerui aBToMarr4r{Ho nepeuurarncs naix
TIOBHI4M uepe6oporvr (an.a rpznialrur4x 3a1aq), D-PSO (Ar-f, saAaq raKT4rrHoro
pianr) ra D-ABC (anx crpareriuHr4x 3aAarr szcoroi posuipHocri). AaarroBaHo
MeraeBpLIcrHqui €LnropI4TMI4 (reHerzvnzfi anroprrrM, Ar.tcKperyruft MeroA poro
rlacroK, 4zcxperuzfi iuropurM 64xonuuoi xonoHii) Anf nzpirueuua 3aAarr
4zcxpernoi ourzrvrisallii $inconaHoi posvripnocri y Qpefirranoprcy DEAP.
llpone4eHo aupo6auiro vreroAy Ha npr4rna.qi posnriuleHHr rpbox no..".purlifinzx
ycraHoBoK y M. TepHouinr.

B po6od s4o6yna'r cnpoeKroBaB rH)rqxy cepnic-opieuronany apxireKrypy
nporpaMHoi czcreull, KJIIoqoBI4M eneMeHToM sxoi e pospo6r<a cueqianisoBaHr4x
cepnicin-o6roprox. I{e 4osnoJIIzJIo ycniutro inrerpynarpr flrpoperyn{ropHoi rraoAeni
AERMOD y cyqacHe ne6-cepeAoBI4IIIe, sa6esuequBrxr4 aBToir4arusauirc roBHoro
IIIzKny po3paxyHxie 6es Heo6xilnocri pyunoro Brpyqal:afl B KoHcoJrbHi npoqecu.
PosropraHHt cl4creMrl B KJlacrepi Kubernetes rapaurye [krHaMique rraacurta6y"a"""
o6qzctron€ulbHpIx pecypcin npl4 3pocraHHi HaBaHTaxeHHfl. Anropovr pospo6neuo
iurepaxruseruir ee6-inrep$efic KopucryBarra is 3acrocyBaHHrM UX-uarepHie,
crIptMoBaHI4x Ha 3HI4xeHH.a xorniusHoro HaBaHTaxeHH.rr Ha Kopl4cryBarla.
Peanisosaui incrpyruenrz nisyanisaqii (rennoni Kaprr.r sa6py4ueuHr, isoriHii,
inreparrunHi Inapu sa6y4onra) 4osnon.srorb oneparr4BHo iHrepnperynarn
pe3ynbrarl4 MoAerrroBaHHt ra upuftuaru o6rpyHroeaHi ynpanniucrxi pirueuHs 6es
neo6xiAHocri rlz6oxoro ananisy reKcroBr4x geirin. Pesylrraru
HaBaHTaxyB€urbHoro TecryBaHHr gacniAqzlz cyrreBe ni4uarqeunx
rlpoAyKrllsHocri : 3aBAtKI4 aBToMarl4sarlii uiArorosx v 1aHprx ra po3[ap€ureJreHHt
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o6'IlacreHb Yac orpI4MaHHt po3pa)cyHKoBoro cqeuapiro cKopoqeHo 3 roAr4H ([pu
pfrHoMy pexzN,ri) Ao xBr4nr4n (y 24 pa3r4), rqo po6urb cr.{creMy ilpvrcffHoro AJrfl
oneparr4BHoro ra rHy{Koro ynpaBninns.

. llicns 3aBeplueHHr 4oronili Tuvrqurxr4Hy E.C. npucyrHirraz 6yruuocrasreHi
TAKI 3ANI4TAHH':

A.r.H., npoQecop ffaci.tHuKA.r.H., npoQecop flaci.rHuK P.M.: Ha uoro AWKy, e Barrriff po6ori oAHr.rM 3
KJrroqoBLIX ereraeHrie e no6y4oea oHroJlorii ans Qopuanisarrii a6o AJrr crpoIqeHH{
iHrerpaqii iu$opnrallii e qrc cr4crenay. ,fxi "rvrrur AaHux 3arBJreHo s uocraHoeui
sa4aui? IIJo soncirra pisHopi4Hi
KoHKperHufi npzxnaA HaBecrr4,

BiAnoniAr: AqKyro 3a
Emission Source Ontology)

Turnr4 AaHax Moxere inrerpynarz? Moxere srcuitc,
rrlo BA€uroc.a iHrerpysaru?
3arrr4raHHfl. liftcHo, ouroloris UESO (Urban
y ruoift po6ori Br4KoHye poJrb ceMaHrr4rrHofo

inrerpaqifiHoro xa6y, rxuir nzpiruye npo6neuy <Safinonoi pospisHeuocri>,
xapaKTepHoi An.s KracLIqHoro eKoJlori.rHoro MoAeJrroBaHH.s. V uocraHosui gaaa.ri
6yno sarnJleHo iurerpaqirc qorLrpbox [ptrHrlr{rroBo pisHzx 3a cBoero npupoAoro
rzuis AaHI4x: feonpocroponi .qani: pacrponi qrasponi rvroAeni 

-penre$y

(DEM/GeoTIFF) ra BeKropni aani nricrxoi sa6yAonz (Shapefile/GeoJSON). IIi aani
norpe6yrorr o6po6Kr4 rperpoqecopaMrz AERMAp 'ra BpIppRM; .raconi pflru
MereoAaHl4x: Czpi rercroei Aani crocrepexeHb ra pe3ynbrarr4 po6oru
rpenpoqecopa AERMET, .sri norpe6yrorr sn'rsxy KoHKperHoro cqeHapiro
MoAenIoBaHHt 3 SirzvHrarrau npoSintMr4 arMocQepz; TexHolori.rHi/Kalacrponi
AaHi: penaqifiHi ra6nraqi (PostgreSQl), Excel-cneqraQixaqii o6laAHauHr, Ao rKr.rx
ni4uoc-arrct rapaMetpz rpy6 (nncora, Aiarraerp), urna4xicrb ra reMneparypa ra:in,
noryxHicrr nuxra4in
yupannincrxi guaun.s:

Qoprraar rnfl TOfO, aBTOMaTV3yBaTr4

4nr pisnux peqoBrzH (NOx, CO, SO2); peryrrrropni ra
rpaHlrrrHo AorrycrlrMi xoHrlenrpaqil (lAK), rLrtru Axepen,

3B'.fl3Kr4 vrix 4xepeJroMa uix AxepenoM i na-nznona, a raKox napaMerpv eaMnx cqeHapiin.
llpo6nenaoro 6yno re, rqo na nxi4, Harrpr.rKJraA, rrp npoqecopin AERMAp, a

AERMEI inntru a6coruorno pisni rprrrLr raHnx rn KoxHoro npenpoqecopy.
BiAnoeiAuo, B aanifi ALrceprarliftuoi po6oru BA€urocr AocrrHyrr4 roro, 1110

onroloriqHa MoAenr IIESO Ao3BoJrre s6epiraru, nali4ynaru i npono11vrr2rn eguuuit
qruPrvr.l-t AJrt rulo' u{oo aBToMaTIz3yBaTI4 I IIpl4IIIBIdI'Ulv"tV pOOoTy 4affOt cI{cTeMI4.
HafiKpauvM npI'IKJIaAoM e crBopeHuq iHAzniAa <OnruNrisarlifiHzfi cqeuapiit>> Atr;-
posrvrirqeHHr HoBr.rx KoreHeparlii,lgrux ycraHoBox (KfV) y vr. Tepnonilr.

A.r.u., upoQecop flaciqnnn P.M.: !o6pe, rerep raKox oAr4H 3 ocHoBHr4x, t
BBaxaro, pe3ynbraris Iliei po6orn - qe e ourzirrigaqia, :a4aua ourzMisaqii. TaNa
cKa3aHo, IIIO BLI na l8-30%o IIpIIcKopIoeTe AOc.tIIHeHHfl 3aBeprxeHHx qiei Sala.ri i
orpl,IMaeMo cy6ouu{M€LIIbHe piureuua. -flxi xprzrepii onruMaJrbHocri, y Bac, qux
pirueur?

Bianoeilr: [rxyro 3a3ailvrraHHa. Kpurepift onruM€urbHocri e Naoift po6ori e
6araropinHeBl4M: siH uoeAuye uinirr.risarlirc exororiqHoro BrrJrr4By 3 xopcrKrzMr4
iHxeuepHo-eKoHoMi.InzNaz paMKaMr4. foloeHrafi erorori.{Hufi rcpurepifi (I{inrona
Qyuxqir). MareuarzrlHo MI4 uinivrisyeuo qiruony $yHxqiro, rxa rpeAcraBnfle

uro6 po6ory Aanoi



co6orc MaKcLtMuuIbHy npI{3eMHy KoHrleHrparlirc y KoH poJrbHifi rpyni peqerropiB
(xurnona ea6y4ona, lirapni, ruxonu).

Baxilaeo IIlAKpecJrr4Tr4,SDKJTI{Bo nuKpecnl4Tl4, IrIo onrniuisarlis eia6yBaerbcr He Ha ncifi xapri
uicta, a Ha uorepeAHbo nia$inrrposaHift uuoNrzHi AorrycrnMrrx noKaqift. IIIe ao
3alycKy €UIropI4rMy Mut 3aKJIaAa€Mo o6MexenHq: QisravHi rle 4ocryuHicu
3eMeJIbHoi .qinqHKz, ni4cranb Ao rorroK ui4xmoveHHq iHxeHepHr4x vrepex (ra:,
eJrelflplzKa), HaanHicrr oxopoHHtlx 3oH; eKoHorrai.rHi - rle napricrr rpoKJraAaHHq
xouyu!rcaqiir ra napricu opeH4Ia/ryuisri serari. Tanurra qr4HoM, Mr4 He Br4TpaqaeMo
o6'Iucrroewrcnuit pecypc ua anarig rotroK, 4e 6y4inru4rlTBo HeMox{Jrlrse rexHi.{Ho
a6o 3aHaAro Aopore. Anropraru o6rapae Haftxpaule pirueHHa ri6xu cepeA
pealicrz'ruzx napiautin. Orxe, o[Tr.rM€rrrrue pirueHn.a y naoifi cncreui - rta rro*urli",
tKa e rexHi'rHo AocrynHolo ra er<onoruri.rHo AoqinbHoro (saxna4eHo y nxi4Hifi
uHoxzHi) i npn rlboMy sa6esne.rye HaftHzx.rnfi pineur sa6py4neuHr.

IIIoao <cy6ouruM€ulbHocri> ra rpr4cKopeHHq, ro reprraiH <cy6ourvM€urbHe
piurenHo Bxfl4Baerbc.a ryr y ronrercri NP-crnaAnzx 3aAarr. IIIo6 s11air.tu
rapaHToBaHo uo6alrnuit oTITLIMyM (a6conrotro Hafixpaqy rorrKy), neo6xi4uo
3acrocyBarv MeroA roBHoro uepe6opy). Ue BI4Marae BeJrr4Ky rilrricrr 3BepHeHb Ao
AERMOD i gafivae noHaA 14 rolnn MarrTr4HHoro rracy. 3anponouonanufi n po6ori
aAa[TI4BHzfi rraero4 Ha ocHoBi ueraenpuarkrqHnx anropr4TMin sHaxo4zt pirueHHx,
rr<e ni4pi3Hterbct ni4 rno6anbHoro orrrzMyMy Ha AerKrzfi silcoroK, npore trac
roruyKy cKopoqyerbcf, Ao 20-30 xBr4Jrr4H.

A.T.H.r npoQecop flaciqHutc P.M.: !o6pe, A.rrKyro. I rqe e MeHe 3ailvraHHfl.
e o4zn s uynxrie HoBIz3HLI, 4e y Bac cK€r3aHo, ruo Bra floKparqyere rrocraHoBKy
gaAa'ri. Caue Ha nimaiHY nia icHyrounx, qr,r Moxere rporuKr4 Aer€urbHirue? B uovry
TaM rroKpa[IeHH.f, rrocraHoBxu sa4a.ri, IIIO6 orliHuru Hacxilrxz uefi uyuxr HoBr43Hr4
suroHanzfi.

Bilnonilr: Asryro 3a 3arrtrraHHfl. VAocrcoHareHHr MareNraru.rnoi
locraHoBr<u saAa'{i rloJlf,rae y:uini rapaAvrMH ouruuigarrii: gaificHeHo nepexi4 ni4
KracklqHoi reovrerpu.{Hoi gaAaqi posuirqenHfl Ao gaAa.ri ourzvrisaqii cynepuogzqii
KoHueHrpaqifi sa6py4HeHHt (QoHonoi ra eiA HoBr.rx 4Nepen) B rorrKax - peuenropax
B yMoBax cKJraAHoro cepeAoBI4IIIa. Tpaazqiftuo raxi gaAa.ri arapiuryrorbcr {K
reollerpzuHi (uaupurla4, saAa.ri naxynanHa). I{inrona OyHxuis raM rle
Naaxcultisaqir enxliaonoi nilcrani Ao x{r4TnoBr4x 3oH. To6ro BBaxa€Tbcq: ((.ruM.uani
Axepeno, TI4M Kpalqe>. V 3anpoloHonanift rrocraHoBrli AoeeAeHo, lqo B yMoBax
uicra .rpocra ei4cranr He nparlrce qepe3 penreQ, eirep ra sa6ylony. Torry
qilronoro QyHrqierc Bllcryrae pe3ynbrar po6orH quceJrbHoi rraoleni (AERMODj.
Mz rr,riHiMisveNao HC eigcraHl, KOHrIeHTpaIIlrO,1YIl4 MlttlMl3yeMo He BlACTaHb, a po3paxyHKoBy trpr43eMHy KoHrIeHTpaIIlrc, UIO
BpaxoBy€ aepoAl4Harurircy ra Mereoponoriro. 3aAa.ra c$opnrynroBaHa 3 ypaxyBaHHflM
Qouonoro sa6pyAHenur. Cyrr rroKparrleHHr B ToMy, ulo sarvricrb MaKcrrrrai:arlii
reoMerpl4quoi niAcraHi Ao 6yluuxin ("x qe po6n.arr xracu.rHi rraero4n), Mr4
rraiHiuisyeMo rporHo3oBaHy KoHrleHTpaqiro:a6pyaHeHHr, BpaxoByror{r4 po:y nirpin,
penreS, sa6ylony ra Bxe iuryrouzft pineHr 3ara3oBaHocri paftony.
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Bee4eHo o6uexenHfl Ha npocrip [oruyKy, 3By3r4Brrrrl fioro 4o criH.reHnoi
MHOXI4HI4 iuxeuepHo-npnAarHl4x JloKauifi. I-{e [eperBopr4no 3aAaqy Ha 3a1arry
rovr6iHatopHoi onrzuisaqii, qo Ao3BoJrr4Jro 3acrocyBarv a1arrronani 4ucrperHi
MeraeBpptcru'{Hi aIIropI4TMv ra rapaHryBarr4, ulo sHaftAeHe piurenur 6yle Sislavno
peanisonaHzM. HoezgHa rloJl.arae B ToMy, ulo sal,ricrr a6crpaKTHoro porriula*r""
TorIoK Ha nnorqzHi, cSopuynroBaHo 3aAarry posnliqeHnr Axepen flK 3a1aLry
n'riniMisaqii exoloriqHoro pl43r4Ky 3 Br4Kopr4craHHrM <.ropHoi anp"r,"n",
(AERMOD) y qzxri onrravrigaqii

A.T.H.r npoQecop {unarc M.rr.: ,f, xovy, u1o6 ez noK€I3€urlr Mery po6o'rz. e
niAezlueHu.a eserrueHocri ynpanninHr eKocr,rcreMorc yp6auisonaHr4x repraropifi
IIIJI-IXoM iurenerryanisaqii, npoqecin ni4rpznrxrz Ha ocHoni pospo6ru i rax AaJri.
lloraxiru Tenep HayKoBy HoBI43Hy. lleprua HayKoBa HoBr43Ha crocyerbcr crBopeHHf,
rKofocb eAr{Horo Axepena. lpyruit qe ro.rHicrr pose'asrcy B yMoBax
o6'Iucrlonalrsoi cxlaAHocri. Tperift - Ao QyHrqioHary iHre.nexryaniiosaHoi
cl4creMy, IIIO c[poIIIy€ rloAanbuy iT ni4rpzvlry. rlerneprufi - nocraHoBKa sa4avi ue
Moxe 6ytu Br4HeceHa Ha HayKoBy HoBr43Hy, ToMy rrlo HayKoBy HoBr43uy rpe6a
AOBOAI4TI4. ,fxqo BI4 tlocraBkrlrv 3aharty i ii ne posn'.asanz, ni4uoni4uo nu HayKoBy
HoBLl3Hy He AoBeAere. HayroBa HoBI43Ha MoxJrr4Bo He KopeJrroe 3 Barxorc Meroro,
ulo o3Haqae, IIIo Mera AI4cepralliftHoro AocniAxeHHr He Aoc.flrHyra a6o norpe6ye
r<opexqii, rax. IIJo Bu cxaxere npo qe?

Bilnoeigr: laryro 3a rpyHroBHe 3arrr.rraHHr. losaorure o6rpyHryBarr4
3B't3oK nrix nyHKTaMIz nayxonoi HoBr43Hr4 Ta AocflrHeHHrM Merr4 po6orz. fl,
uoeHicrlo rloroAxyrocb, IrIo e$exrznHicrr - qe xinrxicHa Kareropix. V vroift po6ori
ui4nzrqeHna eQexrznnocri ynpaeniHHx nznaiproerrcx ABoMa KoHKperHr4Mr4
MerpI4KaMuI: qacoM npwirutrm piurenHa (oueparunnicrr) ra sxicrro rnafi4euoro
pirueHnr (rounicrr/onrrzuartruicrr). losnomre [poAeMoHcrpyBarr4, flK KoxeH
nyHKT HoBr43Hr4 BnJrpIBae na qi rIoK€BHlrKr{:

IIIoao nyHKTy 1 (OHronoriqHa MoAenb UESO). Cavre qeft nynrr:a6esueuye
qacoBy eQexrznnicrr. Bes oHrororii ui4roronra raHux Anr MoAeni AERMoD
safiNaae 6rzsrxo 2 rorun pyvHoi po6oru (s6ip raH:zx, KoHBepraqia, nali4arliq).
Pospo6neHa MHoIo ceMaHTI{rrHa MoAenb Ao3Bonr4Jra aBToMurvr3yBuru qefi upoqec,
3MeHIrIIzBruv 'u.ac Ao xBtrJII4H. lliaszueHHr e$er<rznuocri y 24 pazw ni4reepgNeuo
s ra6r. 4.1. I{e nprlrvruir Hacli4ox neprxoro nyHr{ry HoBr43Hr4.

'IIIoao nyHICy 2 - ararnl4BHoro MeroAy onruuigauii. I-{efi nyHKr sa6esneuye
o6'rlacrron€ulbHy eserrnnHicrr. Kracz.rHzft MeroA rroBHoro nepe6opy rnfl
3HaxoAXeHH.f, olrl4MaJrbHoro vricqs Axepena Br,rMarae roAr4H po6orz cepBepa.
3anpononona:avtit aAarITI4BHufi ruerog, 3acHoBaHufi ua ri6puguzarril rr,reraeBpr4crr4K,
3HaxoAI4Tr piureHua 3axBnIrvHra. BiAnosi4uo, cKopoqeHHr Br4Tpar Marur4HHoro qacy
y pa3v i e rinrricHLrM noKa3Hr4KoM eSer<rznHocri.

Illoao [yHKTy 4 - naareuuil4LrHanocraHoBxa sa4anri. Bz cnyruuo 3ayBaxvrrrr4,
IrIo caMa uo co6i [ocraHoBKa He e posn'asxorr,r. llpore, HayKoBa HoBr43Ha rroJrrrae
caMe y Qopnanisallii saAa.Ii .f,x saAaqi cyreprro3rzrlii xonqenrpaqift sa6pylneuH-a y
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AI4cKperHoMy npocropi, na ni4lainy eia KracurrHr4x reoMerpr.rrrHr4x nocraHoBoK. IIt
3aAaqa 6ym posn'xsaHa 3a AonoMororo MeroAy 3 nyHKTy 2. flx6u Mkr
Bt4KopI'IcroByB€uILr reoMerpl4qHy [ocraHoBKy, vrH 6 orpzMrurr4 pirueHux rrrBt4AKo, €rJre
BoHo 6yno 6 exorori'IHo HeeQexu,IBHr,rM a6oxul:nurra, 6o He BpaxoBye nirep, Qon ra
sa6y4ony. Torvry HoBa nocraHoBra e Heo6xiruroro yMoBoro 4nr xxicHoi eQerrunnocri
yupanniHn t - rrpuirurrrr x

Torray, BBax(aeMo,
rrpaBrrnbHprx, a He npocTo ruBr4AKr4X plrxeHb.
rqo Mera po6orz AocsrHyra, ocrimxu cyrynnicrr

3anporloHoBaHl4x HoBI4x HayKoBr4x pe3ynbrarin 4osnolnna crBopkrrvr ctrareMy, rKa
BI4KoHye nonHIlft qI{Kn ananisy s 24 pa3r4 rxBr4lure i 3HaxoAlrrr piruennfl, trIo
vriniuisyrorb KoHlleHrpaqiro sa6pyaHeHHr Ha 18-30% eQerrznHiure sa craH4aprui
eBpr,rcrr4Kr4. IIi rlr4opv e npflMr4M AoKa3oM niAnz[IenHa eoexrzsHocri.

A.T.H.r npoQecop .{unarc M.rr.: cxaxirr, 6yar JracKa, B reopii
aBToMarLIrIHoro ynpanniHHt, IIe po6ora no rexHiquift uayUi, qr4 e raxuit reprvriu -
rlpoaKrr4BHe yrrpaBninuq? II{o nrz niA Hzna posyrraiere?

Bhuoshr: Arxyro 3a yrorlHeHHff. y ronrercri Aauoi po6oru repvrin
<lmpanninn.a> po3rJltAaerbc.q He rK aBToMarr4rrHe perynroBaHHr rexui.rnur\a
o6'extou, a f,K rlpoqec tpufiurrrr opranisaqifiHo-rexniqHux piuenr y crla4Hiff
czcreui (nrograna-naaruzHa). Totury (npoaKTr.rBHe y[paBriHHq)) Mr4 TpaKTyeMo rrepe3
rIpI{3My <Teopii npufiuarrr piureHr> ra <Cvcreu ni4rprarvmz upzfiHflTtfl piruenr
(CI|IP)).

CyrHicrr npoaKTzBHocri IIoJItrae B ToMy, rqo y KJracvrrHovry (peaxrunHoruy)
qprxni piureHru npzfiuaerbct tK peaxqi-a na uo4iro, u1o BXe craJracfr, HanpLrKJraA,
cKapra MerxKaHrlie a6o Qixcaqir nepeBr,ruenna ffi{ rocroM uoniiropuHry. Y uoifi
po6ori npoaKrzBHicru qe s4aruicrr cr4creMr4 feHepyBaTr,r Ta oulHroBaTr4
ilIbrepHarunHi cqeuapii posnzrxy no4ifi Ao MoMeHry npwffnxrra piruenHq. TaxuN4
rII4HoM, npoaKTI,IBHe ynpaBJliHus e p:a:aiit Al4ceprarlii - qe crleHapHe MoAeJtoBaHHr,
tKe 3Hl4xye HeBlz3na.reHicrr Ant eKc[epra i Ao3Bon{e nonepeAr4Tr4 Br4Hr,rKHeHHt
erororiqnux pt43r,rKin, a ue nirni4onyearz ix nacli4xu.

A.r.H.r npoQecop ,.{nnarc M.rr.: y Bac s4ificuroeruca nz6ip pisnzx
alropzruie onrarr,risaqii. 3a flKuMLr ilpaBr4naMvr eu6wpaerscn roft qv iH1rzfi
itllropl4rM. Bra BI4KopI4croByere anropr4TMr4 6Axonzsol xonoHii, reuerzunzfi
€LnropHTM Ta porc qacrl{HoK. ,fx Bz :Aiftcnroere rrepeMuxauus? 3anexuo eiA
pora'f,3ynaHHfl. saAa.Ii B npoqeci posa'xsyBaHH.rr gaAa.ri qr4 nepeA posn'.asynaHHrM
saaa.ril

3a 3arrrlTaHHr. Bn6ip KoHKperHoro €rnropr,rrMy
qHo [epeA loqarKou posn'lsyBaHHr saAa.ri. llepeuurcanHfl

ne ai46ynaerbct ((Ha Jlbory>>, ocxirbKr4 rle 6yno 6 nee$errraBHo 3 Tor{Kr4 3opy
pecypcin. Harouicrr npallrce pospo6neHzft MeroA nv6opy crparerii, st<uir
6asyerucr na ouinqi posrraipuocri npocropy rorxyKy. Jlorixa nra6opy nonflrae y
raKoMy: M€uIa posnaipnicrr (rpunianrHi sa4avi) Rr4KoplrcroByerbcf, nosnr4fi
nepe6ip, cepeAHt posrvripHicrr (raxrzvHi :a4aui) - azcrpenruft MeroA poro qacroK,
sxuit' Mae IxBI4Axy e6iNnicrr. Bin rrrBr.rAKo 3HaxoAr4Tb (xopoue> pirueHHq, rqo

BilnoeiAu: Asxyro
sAifi cHroerbcr aBToMarr{rrHC
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i4eanruo li4xo4zrb AJII 3aAaq oneparr4BHoro pearyBaH."fl, Ae rrac € Kprzrr4qHr,rM

Qarcroporra. Bucoxa porrraipnicrr (crpareri.rni sa4avi), HanpHKnaA, posN,{iqeHHt
r<inrrox Ax{epen oAHoqacHo y BenkrKorvry rraicri (rinrxicrr xorra6iHaqih nepenuqye
rloporoBe 3HaqeHH.fl) - alroprarvr 6Axorznoi xonouii. BANolzuzfi anropr.rrM Mae
xparqi NaexaHisNaI4 AI4Bepcu$iraqii roruyKy - ro6ro niH xparqe AocniANye Honi
repuropii i s 6imuoro ftNtosipHicrro 3HaxoArrrr uo6arurruit olrr4MyM, xova i
lpaqrce AoBrue. Taxuvt qLIHoM, rpurepiev [epeMr4KaHHr e nporHo3oBaHa
o6.rucrroe€LrrbHa cxla4uicm.

B oHrolorii peanisoBaHo 4zuarraiuHuft nu6ip: Ha ocHoBi napavre.rpin sa4a.ri
onrorori'rHa MoAeJIb, Bl4KopzcroByroqr4 saxla4eui s Hift npeArzKar v ra noporr4
cKJIaAHocri ra uacura6y, rori.IHo Br,rBoAzrb, trcuit €rJrropr4TM is saAaHoi unoxrzHz
Heo6xiAuo 3acrocyBarr4.

A.T.H.r npoQecop [unarc M.rr.: cxaNirr, 6yAr nacxd, ra ony6rixoaaHo
pe3yJlbrarbr 4uce9raqii, s f,KI4x crarf,x i srcuft nyHKT uayxoeoi noszsHra? r{u ece
ony6nironaHo 3 Toro, ulo Bu npeAcraBtstu?

Biluoniar: Tar, aci pesynbrarl{ ouy6nironani. B qinorray 3a pe3ynbrutaM1r
AncepralliftHIax AocliANeur ony6nixoeaHo 7 nayxonux nparlb, 3oKpeMa 3 crarri y
$axonux HayKoBI,IX nugauyxx, 3 uy6nirauifi y rr,rarepianax uixuapoa""*
rconSepenqift, vrarepianu tKI4x e nepio4rzqHuMr4 BHAaHHflM:z Ta iH4excyrorrca
HayKoMerpl4r{Horc 6agoro Scopus ra I y naarepianax nceyxpaiHcrxoi xoH$epenqii s
uixHapo4Horo yqacrro.

A.T.H.r upoQecop lfyrcac A.B.: Moe nuranHa. Bor4au, gairce Br43HaqeHH-f,
eKocr,rcreMa rraicra. II{o noHa sxrroqae?

Bianoeilr: ,{axyro sa 3arruranHa. [osnoJrbre yroqHr4rr4 vrexi uon.srrs. y
ceoifi po6ori t po3rJltAaro eKocl,IcreMy uicra rK cKJraAHy rereporeHHy cr4creMy, rqo
cKJlaAaerbct 3 Tpbox B3aeMoIroB'{3aHI,IX KoMrroHeHris: rexHoc$epa, flKa BKrroqae
craqionapni o6'erru (xorenrHi, ni4rpzeucrna) ra iHQpacrpyr(rypa, qo reHepyrorb
en'riciro; cepeAoBl{qe rroruLlpeHH{ rle aruoc$epa s ii MereopoJrori.rHzruz
napaMerpaMI4, peJlbe$ vricqenocri ra reovrerpir sa6y4onu; 6iocoqianbHa cKJraAoBa
(peqenropra) qe HaceJreHHr ra vyuuni o6'exrz iHQpacrpyKrypr4 (ruroru,
nixapni), Ha .f,Ki gAifi cnroerbclr BrrJrr4B.

Teprr,rin (eKocl4creMa uicra> y Hasei BKa3ye Ha o6'exr ynpanniuur ra
cl4creMHl{fi xapaxrep B3a€MoAifi, ani MoAenrorcTbcfl, i He nperenAye Ha oxorrneHHt
scix 6es Br4HrrKy 6ionori.rHLrx.rtvr iHruzx upoqecin.

I(.TH., AorIeHT Koearr B.C.: ,f xoris 3BepHyrut Ao yBary na rar<uft MoMeHr.
V sac y nasni $irypye <iHrenexryarisosaHa rrporpaMHa cr4creMa>. Vuvr Br4KJrr4KaHa
c aMe no'rpe6a raxoi iurelexryarisonaHoi cucreuu?

Bianoniar: lrryro 3a 3arII{raHHa. llorpe6a s iHrener<ryanisaqii nzxnLrKaHa
TpboMa KpI4TI4qHt4Mn $arropauz, sxi HeMoxrJrr4Bo nrapiruuru gaco6aurz
rpa4raqifiHoro rporpaMyBaHHt: ro-reprue Heo6xiAuicrr nupirueHHa NP-
cKJraAHrzx 3aAarr ouruNlisarlii. 3aAaqa posnriqeHux AlKepen 3 ypaxyBaHH.sM
cyreprlo3raqii uonie e xou6inaropHoro 3aAaqerc sucoroi posvripHocri. Tpa4raqiftna
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cl4creMa MorJIa 6 nrapiruurz iT JILIue noBHr4M nepe6opoM, rrlo 3afiMae roAr.rHr4 a6o
4ni. IurenexryalisoBaHa czcreMa Br4KoprzcroBye MeraeBpr{crrzr{Hi arropzruu, .ar<i
inairyrorr npI4poAHy enomoqiro. I{e 4osnoJrre 3Haxoliarrucy6onrravr-"". piureHnx
B yMoBax HeBI{3HalIeHocri sa npzftHxr.nvrit qac. 3Aarsicrr 3HaxoArrru pirueHru n
TaKLIX yMoBax e o3HaKoto inrenexryalrHocri. [o-Apyre - [oAoJraHHr ceMaHTr4qHoro
po3pI4By. TpaauqiftHi clacreun (ruanpuKrlaA, AERMOD View) npaqrcrorb rrr{rre 3
cI4HTaKcHcoM: BOHI4 Bl4Mararorr eiA KopI4cryBaqa BBeAeHH.rr npaBr4JrbHr,rx AaHr4x.
Intelexryanisosaua cl4creMa 6asyeuca Ha oHToJrorii. Bona <polyvrie> [peAMerHy
o6lacrr i upanuna ix ssaeNaoaii. IIe Ao3Bonre cucreui aBToMarr4.rHo eaniAyButv
cqeuapii ua rori'rHolray pinHi, nurtr,lrtru xonisii ra AouoBHroBarrd ni4cylri 4ani,
Br4 CTynarcqr4 rK eKc[epTHa cr4 cTeMa.

Taxzvt qrIHoM, iurelerryanigaqis pospo6nenoi cr4creMr4 6azyetscr Ha
cr'Ineprii Tpbox xotulouenrin: ceMaHTurrHoro MoAeJrroB aHHg) esorrouifiHzx
o6qucleHb ra Jloriquoro BIzBeAeHHfl. Czcreua rpaHcQopMyerbcr 3 nacr4BHoro
incrpyvreury B iurelexry€ulbHoro afeHra, sxuir sAarurfi: posyvrirz KoHreKcr
3aBAtKI4 ourolorii, rqo sa6e3[eqye ceMaHTr4rrHy aanigaqiro Aauux; aAarrryBarucfl,
Ao cKnaAHocri rur.f,xoM 3acrocyBaHHfl MeraeBpr{crr4K AJr.rr floIrryKy piurent B ).MoBax
HeBkI3Haqeuocri; npuirtvll,rl aBToHoMHi piureuur, Hanpr4KJraA, rrloAo nz6opy
crparerift o6qucreHHr Ha ocHoni QopvranisoBaHr4x [paBr4n.

K.T.H.' AoueHT Koearr B.C.: B qoMy ror.flrarorb rrepeBar.r4 TLrx
apxirexrypHr4x piureHr, sri eu npononyere?

BhnoeiAu: Isrcyro 3a 3arlrrraHHfl. 3anpouonoBaHa MHoro cepnic-
opieuronaua apxireKrypa 3 BVKopr4craHH{M rr€urepHy Microservices ra Wrapper-
a4alrepin nzpiruye rpl4 KpI4Tz.rHi npo6neuz, lxi HeMoxJrr4no nzpirukrru B paMKax
KracI4qHI''Ix uouoniTHI,IX ni4xoAin. I{e iHrerpaqi.s o6.{ucJrroB€urbHrzx vro4ylin n
cyuaclc^uir Web. 5,Apo AERMOD qe xoHcolrHufi AoAaroK Ha Fortran,
pospo6neruuit gecrtrutirrr-roMy. Bin ne Br4Kopr4croBy€ 3 API, JSON ,ru6a3uAaHHX,
ToMy pospo6neuo cneqianisonaHi cepnicu-o6roprrz, qxi Ao3Borsrorb
iHxancylronarvr cKnaAHy norixy 3arycKy AERMOD, reperBopkrBrrrr4 (tropHy
cKprIHbKy)) Ha Kepor,auuir rr,rir<pocepsic si craHAaprr43oBaHr{M REST API. {pyre -qe ropl43oHTiulbHe vracurra6yBaHHt. OurzMisarliftui saAaqi BrzMafarorb rvrcflrl
eanycxin vroAeli. .flxulo qe po6rau'I B oAHoMy noroqi (sx y AecKronHzx aHalorax),
iurep0efic (3aBl4cae)) Ha roAI4Hr4. BzropzcraHHsM r{epr [oBi4oureur (Message
Brokei) ra KoHreftueprasaqir (Docker/Kubernetes) trra pos4ilznz iHrepQefic i
o6'IzcreuHs. Cucrelaa Mox{e 3arrycKar}r AecsrKr4 eraeunlapin AERMOD
[apaflenbuo. {e Ao3BonI4no cKoporvrpr lrac po3paxyHr(y cKiraAHr4x crleHapiin s
roAI4H Ao XBI4JII4H, sa6esneqyrcr{I4 vyrnunicrr iHrep$eficy llx Kopr4cryBaqa. I rpere
- qe ceMaHTl4qna Uinicnicrr 4auzx. ocrilrKr4 penflrliftni 6asu AaHLrx rroraHo
niAxoAsrr 4nx s6epiraHH{ cr<raAnoi iepapxii npaBrzJr erororiqHoro MoAeJrroBaHHr,
ri6pra4He cxoBI4IrIe na 6asi oHronorii UESO sa6esneuye Br4HeceHa 3 KoAy rrporpaMr4
rorixu eaniaaqii rala:zx B MoAeJrb AaHr4x. I{i apxirexrypHi piurenHr Ao3Bonr4Jrr4
rIeperBopI4TI4 Ha6ip pospisHeulrx incrpyraenrin Ha e1uruufi aBToMarr4goaauufi
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KoHBeep, IIIO i sa6egueqlrJlo AocrrHeHH{ roJroBHoro pe3yJrbrary 4ucepraqii -
cKopoqeHHr oneparliftHoro qacy B 24 pasu.

K.T.H., AorreHT ceriH A.I.: ,{zceprauiftHa po6ora 6yrc spo6nena Ha

AocniAxeuHi renlorenepaqii. govry caMe rli o6'exru, a iuuri Bu He BpaxoByBatm?
Tonry tuo qi Hafinoruupeniuri i uarorr Hafi6inruufi nnrue Ha eKoJroriro? A qr4M rle
AOSeAeHO?

Biqnoniqr: lxrcyro 3a 3anuraHHr. Bu6ip caMe o6'errin renJroeHeprerrlKr,r
(xorereHr, TEIL KoreHeparliftHrax ycranonox) .rrK o6'erra anpo6auii He e
BI,InaAKoBI4M i o6rpyntosaHl4fi ynpanniHcbKr.rM Qarropovr. 3apae B Vxpaini
ni46ynaerucr rpouec AelleHrp€rrrigarlii onareuss. B yMoBax pyftnynanHr
qenrpalisoeaHoi eHeprerrrqHoi inSpacrpyKTypra YxpaiHa Br4MyrrreHo nepexoAr4rb
Ao KoHllenqii posnoAinenoi renepaqii. 3auicrr oaniei serrarol TEII 6y4yercct
6araro KBapr€LnbHlIX KoreJreHr. Buutrrae rou6iHaropHa 3atraqa:4e posvricrurz qi
noni 4xepeta. flpr-rerlJloreHepaqii r\fl3a1aqae Kpr,rrurrHo BaxJurBoro caMe ua eraui
rrpoeKTyBaHH.s.

K.T.H., AorIeHT .frcumeurco I.3: ,4saAusrvir ctafi,g, 6yAr-nacra. II_{o raxe
posrvripnicrr gaAa.ri? Tax, s ra6rru,aqi naeeAeHo (po3MipHicru gaAaqi>. II{o nrE

posyvriere ni4 posvripnicrro saAa.ri?
BiAnoeiAr: I-Ie IoK€I3HLIK, nxuit Br43Harrae o6.rzcnroe€urbHy cuaAsicrr.

Ocxilrru 3aAaqa AI,IcKperHa, posrraipnicrr trpocropy rorrryKy - rle xinrxicrr
MoxJIHBr.rx xorrl6inaqift po:naiuleHHs fr 4xepen y m \ocrynHr.rx loxaqisx. Boua
po3paxoByerbct qr 6iHoN,{iamHzfi roe$iqieHr (uucno rorra6inarlifi 6es nonropeHr).

llicns eiAuosiAefi 4racepraHra 3 xapaKrepr4crrlKoro fioro nayxonoi :pinocri
BI,IcrytIr{B nayrconufi rcepinHnrc, AoKTop rexniqHux HayK, AoueHT Manxy"na
Bo.uoAunaup IeaHosnq is Br,rcHoBKoM.

V nucuoeKy HayKoBoro xepinuuxa 6yno 3a3HaqeHo, rrlo Ar4cepraqifina po6ora
e cauocriftno suxoHaHI4M, 3aBeplreHr4M HayKoBr{M AocniAxeuusl,r, Iqo eiAnoniAae
sarnepAxenifi B.IeHoro paAoro reui Ta nocrauenifi naeri, Ma€ BcraHoBneHy
BI4MoraMr4 crpyKTypy: anoraqiro, Bcryn, Tpr4 pos4ilr.r, Br,rcHoBKr4, crrr4coK

BI4KopI4craHIlx AXepeJr, rvricrzrr uayr<oni IIoJIoxeHHfl, IrIo Marorb HayKoBy HoBr43Hy

Ta BaxJII4Be [paKTr,rqHe 3HarreHHq p.nfl eupiureuua 3aBAaHb ynpanniuur
eKocl,IcreMoro uicra Ha ocHoBi sacrocyBaHHr inrerexryarisonaHol nporparrauoi
cl,IcreMr4 Anr crleHapHoro auanisy Arq o6'exrie renrorenepaqii.

y npoqeci Br.rKoHaHHr Ar,rceprarliftHoro AocliAxeHHs Tzvr.ruurr,rH E.C.
rIpof,BLIB s4arnicrr cauocrifiuo pore'asyBarr4 cKnaAHi Hayxono-rexniqni :an4anua,
Aocrarnift pinenr reoperzvuoi uiAroronxH B ranysi inxeHepii rporpaMHoro
sa6esueqeHHr ra npaKTr,rr{Hi nanrzqxz pospo6neHHfl cKnaAHr4x flporpaMHlrx cr4creM.

Hayxonzfi xepinuur ni4sHauun Harexuzfi pineur eoroAiHn.q aHuiftcbKoro MoBoto,

aKrr4BHy aupo6aqiro pesynmarin AocriAxeHH-f, Ha ruixuapo4unx HayKoBzx
xouSepenqirx, a raKox cyrraniHHe Br,rKoHaHHr iH4uni4yiurbHoro HaBq€ulbHoro i
HayKoBoro nrauin uiAroronrr4 AoKropa $ino co $ii.
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V nucnosKy HayKoBufi xepinur4K 3a3Harrr4B, ruo A ceprarli.s Tu\,r.ruurzna B.C.
e 3aBepueHoro ra cauocriftHoro po6ororo i Mo)Ke 6yrupeKoMeHAoBaHa Ao po3rJuAy
ra 3axr4cry y cneqianisoeaHifi e.reHift paai.

flicns rrboro cJroBo 6yno Ha4aHo perIeH3eHTaM Ar4ceprarrifiHoi po6oru:
A.T.H.r npoQecop rlaciqunrc P.M.: 4ucepraqia, rpr4cB.rrqeHa pospo6qi

inrenerryarisosaHoi nporpauHoi crrcreMr4 Anfl, [poarolrBHoro ynpauiuua
eKocI4creMoro yp6aui:onalLrx repnropifi, e BaroMLrM BHecKoM y po3BraToK
inQopryrauifiuux rexHoJlorift exonori.rHoro iraouiropuHry ra ni4rprzrr,mu rtpufiutrrl_
piruenr. Anrop .Iirro BI43HarIrzB Mery AocriAxeHHr - ni4nzrqeuHr e$exrueHocri
ynpanniHnr eKocllcreMoto vtima rrrJr.flxoM crBopeHHr incrpynreHrie
iHrenexryarisosaHoro clleHapHoro ananisy ra onruMisarlii posirairqenHr Axepen
TexHoreHHoro HaBaHTalKeHHt - i nocniAoBHo AocrrHyB rrocraBJrenoi vreru.

AxryanrHicrr reir,tz Al4ceprarlii He sr.rKnuKa€ cyMHinin, ocxiruxn B )rMoBax
ulinrnoi uicrxoi sa6ylonrz ra ueo6xiAuocri po3ropraHHr po3noAinenoi reurosoi
renepaqii (soxpevra B yMoBax rroBoeHHoro siAHonleuH.a), eQexrunue rpocropoBe
rIJIaHyBaHHt 6esuocepeAHbo BIJII,IBae Ha s4opon'x HaceJreHHr ra cauirapno-
ririeHi.Iuufi ctan uicr. Anrop repeKoHnuno o6rpyHroBye neo6xianicrb repexoAy
siq peaKrI4BHHX uero4in (<post-factum> rr,roHiropraHry) Ao npoaKrr4BHr4x
iHrenerryarigoeaHux cI4creM, 3AarHr.rx [porHo3yBurvr pvr3krKu ra onrzuisyearz
ynpanniucrrci piurenHr rrle Ha erani [po€KryBaHHr.

Hayxona HoBI43Ha s4o6ynava roJr.rrrae y po:po6nessi oHronori.rHoT uoAeni
AJUI ceMaHruqnoi iHrerpaqii rereporeHHr4x AaHr4x er<oloriquoro rraoniropr{Hry, a
TaKox MeroAy aAarITzBHoi onrzuisarlii posnriuleHHr Ax{epen evricii. Oco6nzsoi
yBaru 3acnyroBye 3arlporoHoeaHr,rft niRxia 4o nrzpirueHHr saAaqi posuirqeuHs, rqo
rpyHTyerbcs, Ha BpaxyBaHHi cyuepuosmlii Qisz.trzx uolin KoHrreHrpaqifi (na 6asi
vroAeni AERMOD) ra nuxopucranni MeraeBpr4crlrqHkrx €rnropr,rrMie. Taxufi ninxia
e MeroAI4rIHo o6rpynroBaHI4M i npranqrarroBo ni4pi:Haerrcr sia rpagrzqiftnzx
reoMerpl4rrHl4x rlocraHoBoK 3aAar{ posuirqeHHx, Ao3Bourcail{ 3HaxoAr4TLr

cy6ourunaanrui piureuHa zanpwirutruuit.rac Hasirr 
^ns.3alaqnucoxoiposrvripHocri.Teoperu.rHe 3HaqeHH.a pe3ynbrarie AocriAXeHHr roJr.rrrae y po3Br,trKy ruero4in

MareMarl{rrHoro MoAenroBauHfl Ta cueHapHofo aH€L[isy cr<na4HI,IX cI4creM B yMoBax
HeBI,I3HarIeHocri, 3oKpeMa IrrJrrxoM 3acrocyBaHH.tr osroloriqHoro ui4xo4y 4rrfl.

Soprraanieaqii 3HaHb rlpo [peAMerHy o6racrr ra uo6y4onu aBroMarr43oBaHr4x

raHrlroNKis MoAenIoBaHH.rr. 3aupououosaHi rraoAeni Ta anropr4TMut crBoprororb
ui4rpynrr rnfl rloA€Lrrbrrrr4x AocriAxeur y rany:i aBToMarr43oBaHrzx cLrcreM
exorori.rHoro MeHeAlKMeHTy.

llpaxrzuHe 3HaqeHHs Ar.rceprauifiHoi po6oru roJrrra€ y [poeKryBanni,
pospo6ui ra anpo6aqii iHrenercryanisonauoi nporpauHoi cr4creMr4 <Eco-Citp), rKa
ea6esueuye noeHl,Ift qr.rKJr aBToMarprsaqii: nia s6opy AaHr{x ra ix nanilaqii lo
rpoBeAeHHr po3paxyHrin sa 6asi s.tpa AERMOD ra ni:yanigaqii pesynrrarin.
PeanisosaHe [porpaMHe sa6esuerreHHr, uo6yAonaHe Ha rraixpo cepsicHifi apxirerrypi,
BrIpoBaAXeHe ra Moxe 6ytu Br4Kopr4craHe Anr pospo6ru cxeM TerrJro[ocrarraHHt
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naicr, oqinru BnnIlBy na Aonxinnr (OB!) ra aHanirzqnoi ni4rpravrxz piureHr
rvryHiqznanbHl4x opranin Brralla, Iuo niArsepAxrye rparor4rrHy uiuHicrb orpr.rMaHr4x
pesynrrarin.

Tercr Al,Iceprallifinoi po6orn npofturon nepeniprcy Ha HarBHicrr rexcroBr4x
3ano3l{rreHr. 3a pe3ynlraraMl4 nepenipxz, [opyrreHb ara4eruiunoi 4o6pouecHocri
(axa4euiuHoro uariary, caMo ulariary, Qa6puraqii, $anrczQixauii) B

Al4cepralllfinifi po6ori TuuquruzHa E.C. Ha reMy <IurelexryarisoeaHa nporpaMHa
cllcreMa Art.s npoaKT[BHoro yupanninHr eKocr4creMoro uicra>, He Br4rBJreHo.

flr'rcepraqiftna po6ora Tvlrraquurzna B.C. Ha reMy <IHrenerryarisonaua
nporpaMHa cl4creMa AJUI [poaKTLrBHoro yupanninHa eKocr4creMoro ruicra>
siAuoeiAae BI4MofaM, Iuo craBJrrrbcr Ao Ar{cepraqifi na s4o6ymr cryneHr AoKropa
Sinoco$ii, i Moxe 6yru peKoMeHAoBaHa Ao po3rJrrAy ra 3axr4cry y pasonift
cneqianisonanifi n.IeHift pa4i ra cneqiamHicrrc I2l - Inxenepir uporpaMHoro
sa6esre.reHHs.

A.T.H.r npoQecop Ilyrcac A.B. y cBoeMy uacryni ni4sna.run, rqo
Azcepraqifiuy po6ory [pl4cBtr{eHo posn'asauuro eaxrzeoi HayKoBo-TexHi.ruoi
saAaqi - uiAslaqeHHt eQexrnnHocri yupauiuHs eKocr4creMoro yp6auisosaHzx
repzropifi IrIJr{xoM pospo6xn inrererryarisonaHoi uporpavtroi cr4creMrz 1rrfl
crleHapHoro aHanisy ra onrravrisaqii posrrlirqeHua Ax(epen rexHoreHHoro
HaBaHTaxeHHt. Oco6nzeuft axqeur spo6reHo na inrerpaqii perynrropHoi vroAeni
posciroeaHur AERMOD ra cyuacHi MeroAr4 r<ovr6iHaropHoi onrzrrrigaqii rrfl
nrap iruenu fl sa4laq [po cropoBo ro nJr aHyB aHHr renrto soi ren ep aq ii.

BesnepeuHolo repeBarolo Anceprarlifinoi po6oru e ii qpynronna aupo6aui.q Ha
rraixHapoAnlax xonSepeHrlisx. 3a pe3ynbraraMr4 ArrceprauifiHrax 4ocli4Nenr
ony6nixonaso 7 HayKoBIlx nparlb, 3oKpeMa 3 crarri y $axoezx HayKoBr4x BrrAaHHqx,
3 ny6niKarlifi y uarepianax uixuapo4uzx r<oHQepeuqifi, rrlo iu4ercyrorrcx
HayKoMerpl{rrHoto 6a:oro Scopus. TaroN cnil si4airuru BnpoBaA}KeHHr orpr4MaHrzx
pesynrrarin (nporpavnoi clrcreMu y <Eco-Citp) B po6ory
<TepuouilrnaicrxrennoKoMyHeHepro) Tepnouinrcxoi rr,ricrxoi pa1iu rpr4
opraHisaqii po6ir 3 nJIaHyBaHHfl, vro4epuisaqii cr4creMrz rerJrolocrarraHHr ra
er<ororiqnoro uoHiropr,rHry.

Tercr AllceprauiftHoi po6orH npofturon nepenipr<y Ha HarBHicrr rercroBr4x
3ano3l4rleHr. 3a pe3ynBT€ITaMI4 rlepenipxn, [opyrueHb aAeMi.rHoi 4o6pouecuocri
(axaleMi.rHoro nrariary, cauouariary, Qa6prar<aqii, SanrcrzQiraqii)
Al4cepralliftttift po6ori Tuuqzuruna B.C. Ha reMy <IHrelemyarigoaaHa uporpaMHa
cl4creMa Anf, rIpoaKTI4BHofo ynpaeniHur eKocucreMoro tuicra>, He BI4rBJreHo.

,{racepraqifiua po6ora T[Na.ruruuHa BorAaua Crenauonzqa eiAnosiAae
BI4MoraM, Irro craBJlflTbcfl Ao Ar4cepraqifi na s4o6yrra cry[eHq Aorilopa $inocoSii
3a cneqialrHicrro l2l -IHxenepix rpofpaMHoro sa6esneuenur, i uoxe 6yru
peKoMeHAoBaHa Ao 3axrrcry y pa3oBila c[eqt€Lrrl3oBaHlfi nqeHrtr pa.qr.

Ha nilcrani pesynrraris o6roeopeHHr npucyrHi ua saciAaHHi
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ffocranoBrrJrrr:
flpufiHxu4 BrrcHoBoK IrIoAo Azceprarlifinoi po6orz TunrqzuruHa Bor4aua

CrenaHoela'ra Ha TeMy <IHtenexryarisonaHa nporpaMHa cvcreMa rrrfl
[poaKTr4BHOfO yUpanniHH.rr eKocncreMorc uicra> lr raxoi, IIIo eiAnoBiaae Br4MofaM.
sri sasnreHi lo 4racepraqii .

BI{CHOBOK
rlpo. HayKoBy HoBlr3Hyr Teoper[qHe ra rrpaKTuqHe 3HaqeHHq pe:y.nrrarin

4ucepraqii

O6rpyuryBa HHq nu6opy reMI{ Ao c.n iAxeHHa. AxryamHicrr Ar4ceprarlift noi
po6otz o6yvroaneHa 3arocrpeHHtM npo6nevrz sa6pyaHennx arnaoc$.p"o.o nonirpx
n yp6aui3oBaHI'IX eKocl4creMax, uo e oAHr4M is KrrorroBr4x nuxrtlrie cr€uroro
po3BI4rKy y XXI cronirri. 3pocraHua naicr, yuinruenun zaly1oBar ra po3BLtroK
eHeprerl{tlHoi in$pacrpyKTypI4 JIoK€uIbHux pinHir upusnoArrb Ao QopvrynaHna
cKJIaAHI4x norie aHTponofeHHoro HaBaHTaxeHHr, ulo 6eguocepeAHbo BnJILrBae Ha
s4opon'r HaceJIeHH{ ra craH 4onrirtrtr. Oco6lunoi rocrporz qa upo6neua ua6ynae
4n-a YrpaiHlz B KoHrercti uicrqeoeHHoi ni46y4oBr,r ra .tp-..i"Horo Kypcy Ha
AeIIeHTp€uisaqirc eueprerauuoi cr4creMr4. Po:ropraHnr uepeNi noKaJrbHr,rx
KoreJIeHb ra KoreHepaqifiHrx ycraHoBoK, IIIo e KlroqoBr4M eJreMeHToM uiAnuruenHq
eueprerz'rHoi 6esrexz uicr, BoAHoqac crBoproe Hosi Br4KJrLrKr4 rrrfl cr{creM
er<onoriqnoro ruoniropl4Hry ra ynpaBJriHHq. B ynronax AerleHrp€LJrisarlii eHeprerr4Kr4
Vxpainu, {Ka uepe46avae nepexi4 nia Bpa3nr.rBr.rx qenrpanisoBaHlrx cxeM Ao
posno4ineHoi reHepaqii (sorperta, BrrpoBaAXeHHr KoreHepaqifiHux ycraHoBoK
ualoT ra cepeAHroi noryxHocri), Ba)KJrr.rBr4M crae rrr4TauHs nz6opy orrrLrMuurbHr4x
loxaqifi Ant po3Miqenus HoBTIX o6'exrie rexHoreHHoro HaBaHTaxeHHfl.

Tpaauqiftni uiaxoAl4 Ao olliuxz sxocri uonirpr, rqo 6asyrorbcfl Ha AaHLrx
craqiouapnzx nocrie crrocrepexeHH.f,, Marorb pearrznnzfi xapaKTep. BoHz
HaAaIOTb JII,Ilre y3af€rnbHelry KaprrzHy, He Ao3Borrroqu Br{oKpeMLrrr,r BHecoK
KoHKperHI{x Axepen ra o[eparr4BHo nporHo3yBarr,r Hacli4xr,r grrain y vricrxifi
iHSpacrpyKrypi. I-{e Sopnaye Har€LnbHy HayKoso-rexniqHy 3aAarry, uo uonrrae y
rloAonaHHi pospzny uiN HaflBHr4Mkr cKnaAHr4Mr4 MareMarr4rrHr4Mlr MoAeJrrMlr
poscirouaHHt, tIpH3HaqeHI4MI4 Anr By3bKocneqiani3oBaHr4x HayKoBr{x pospaxynrin,
ra npaKTI{qHI{MI,I norpe6auu ivricrxzx cnyx6 Ha ocHoBi pospo6xr4 AocryrHoro ra
rHyqKoro incrpyraeHTy AJrt n i4rpzur u npufiunrrq ynp aBl incrxzx piureur.

Taxuu qI4HoM, po:po6neHuq iHrerexryanisosaHoi nporpaMH-oi r"atar vr, flKa
loeAHyBana 'ro.IHicrr uoaelefi po3clrcBaHHt urKi.urnszxu [ueAHyBaJIa'I'oqHlcrb peryntTopHl{x MoAenet4 po3clrcBaHH.rr rxKlAJ[rBr4x peqoBr4H

n aruocQepi, ceuaHTI4r{Hy iurepouepa6enrnicrb AaHr4x ra MeroAra npoaKTr4BHoro
clleHapHoro aHalisy Ant o[eparI4BHoro npwi,mtrmpiruenr, e aKTy€rnbHr4M HayKoBo-
[pI4KnaAHI4M 3aBAaHH-f,M, IrIO Mae BaXJrr,IBe 3HarreHHr Ant cr€rnofo po3Br4TKy ra
exorori'rHoi 6esneru rraicr. ii nupinenHx Ao3BoJrr4rb rreperBopr4rr4 cKnaAHe
exonoriqne MoAenIoBaHHfl Ha Aocrynnufitatpo:yl,rinufi iHcrppaeHr AJrr uloAeuHoi



14

po6orl'I rraicrrux crryrx6, ulo crpu.rrrr4Me npwfiHxrrro HayKoBo o6lpyHroBaHr4x
pilrenr y npoqecax rJIaHyBaHHtr, vro4epHisaqii ra po3Br4rr(y inspacrpyKryplr
yxpaiHcrrux uicr.

3stqgorc po6oru 3 HayKoBlIMrI rrporpaMantr, nJraHaMu, TeMaMrr.
Pesylrraru rldceprallifinoro 4ocni4xeHna orprrMarro B Mexax Br4KoHaHHt
uolo4ixuoro HayKoBo-Aocli4noro 4ocri4xenua Ha rervry <Mareuau4qHe -ra
lporpaMHe ga6egueqeuHs npororlrny 6iorasoeoi ycraHonxvr g uiAezrqeHoro

l09xr4nHicrro QyHxqioHyBaHHt)) (.uepNannrafi peecrparl iftnufi HoMep
0124U000076).

Mera ra 3aBAaHHq Aoc.riAxeHHq. Meroro Araceprarlifinoi po6orz e
uiAeuIIIeHH-fl eSerrunHocri ynpanniHnx eKocr{creMoro ruicra rxJr.nxoM
inrenexryanisallii npoqecin uigrpuvrxu tpufirurrrra pirueHb Ha ocHoei pospo6xn
onrorori'IHl4x MoAeleft, vrero4in a4arrznnoi onrznai:auii Ta [porpaMuoi cracrelaz
AJrr rpoaKrr4BHoro crleHapHoro aHanisy.

Ans AoctrHeHHt uocraereuoi Merr{ neo6xiAno nupiruuru uacrynni
3ABAAHH.'I:

- rlpoBecrLr Kpvrru'rHuir aualig ruero4in ra rrporpaMHr4x saco6is yupauiHua
eKocr4creMoro ruicra. O6rpynryBarr4 nepexil nia peaKrr4BHoi rvroleni yupanninnx 4o
rIpoaKrI4BHoi ra AoUinrHicrb Bt4KopucraHnf, fayconzx uoAelefi (AERMOD) ax
o6-rlacrron€ulbHoro flApd, a raKox BLrrBLrrv apxirerrypui o6nrexeHHfl icnyrovzx
cl4creM, Iuo yH eMo)IgIpIBJIIoIorr ix aBToMarr43 oB aHe BIzKopLI cr aHHfl ;

- pospo6urz oHronorivHy MoAenb AJrr ceMaHrz.rHoi inrerpaqii
rereporeHHl'Ix AaHI4x rr,ricrxoi eKocl4creMl4 Ta z\iitcltu7:u MareMarr4rlHy
Sopn'raniraqiro oqinroeanbHllx Ta orrrzMigaqifinzx cqeuapiin 3 Meroro pospo6rz
(eALIHoro Ax{epeJla icrzHz> Ta BI,IKJIIoqeHHf, JrroAcbKoro Sarcropy 3 pyrr4HHoro
KoHTypy ni4roronx v ran:ax Inr MoAeJrroBaHHr ;

- c$oprvrynroBaru 3aAaqy posrrairqenua HoBrrx Axepen sa6py4Henna rK
3a4a.{y AlzcKperHoi xorr,r6iHaropnoi onrzuisaqii s N,riHilaisarlierc qinroeoi $yHxrlii,
.rxa eiAo6paxae inAerc aa6pylneHHr y KoHTponbHr4x ror{Kax-peqerrropax;

- pospo6rzrz MeroA a4anrunHoi onrzNrisauii Infl crleHapHoro auaniry
6esue'rHlax noxaqift posuiuleuHq HoBr4x rerrJroreHepyrcr{r4x [oryxHocrefi y qinrnii1
naicrrcifi ra6yaoni;

- crpoeKTyBarl4 apxiremypy ra sAificHzua uporpaMHy peanisaqiro
iuren€xryarisonaHoi czcteua [poarcr4 BHoro ylpasriHHs eKo crzcreMoro uicra;

- rIpoBecTLI eKcrIepI4MeHTa-IIbHy arrpo6allirc 3alpo[oHoBaHr.rx uero4ie ra
nporpauHoi cI4creMI4 Ha gaAa.Ii onrrarvrisauii po:vriqenru KoreHeparlifinzx
ycraHoBoK y pe€rnbHoMy ruicrrouy cepe4onzrqi.

06'exm docnidaceuun. llpoqecu iH$opvraqifiHoi ui4rpraurz upzftuarra
piruenr rpv yrpaBninni eKocrrcreMoro yp6auisosaHzx repzropifi .

Irpeduem docnidcrceuun. Mogeri, MeroAt4 ra apxirercrypa
intener<ryarisoeauoi uporpavrHoi czcrevtv [rrfl rrpoaKTr4BHoro cueHapHoro ananisy
Ta o[Tr4Misaqii posrrai[1euHr AXepeJr rexHoreHHoro HaBaHTaxeHHr.
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MeroAu Aoc"rr iAxeuHr. Teoperr4trHoro ra MeroAorori.rHoro o cHoBoro po6oru
craJru: MeroAI,I ct4creMHoro aualiry ra reopii iu$opvraqiftuux cr4creM - Infl aHanisy
[peAMerHoi o6nacti, 4ercovrloszqii HayKoBo-Texuiqsoi saAaqi Ta Kpr4Tr.rqnoi orlinxu
icnyrouHx nporpaMHux piureub; MeroAr4 MareMarr4rrHoro MoAenroBaH;g{fl ra reopii
onruuisaqii, 3oKpeMa MeraeBpr4cru.rHi ilrropr.rrMr.r, Anfl porpo6r<z
inrelexryarlbHoro MeroAy orlTlrM€urbHoro rrpocropoBofo posnaiqenur AXepeJr
nzruAin Ha ocHoBi irepaqiftHoro BkrKopt4craHHr goeHi[rHroro o6.{ucJrroB€lJrbHoro
fl[pa;. rpI4HrII'IrI4 o6'ertuo-opienroaaHoro aHanisy ra rrpoeKTyBaHH{ 3
BkIKopI4craHHtM MoBI4 UML - Infl pospo6ru iH$opuaqifiHoT iraoAeni upe4naernoi
o6nacri ra rlpoeKryBaHHt cepnic-opienroeaHoi apxirexrypr4 nporpauHoi cr4creMr4;
MeroAI4 cyuacHoi iHxeuepii nporpaMHoro sa6esueqeHHs Mfl uporpavlroi
peanisaqii rmo'ronux KoMrloneHrie crrcreMr4, BKrroqarcr{r4 MoAynr-inrerparop ra
ne6-inrep$efic; MeroALI o6.IlaclronarrbHoro eKcnepzMeHTy ra irrairarlifiHoro
MoAeJrIoBaHHt Nrfl, rIpoBeAeHHf, anpo6aqil pospo6neHoro rporpaMHoro
KoMrIJIeKcy, nepenipKl4 npalle3AarHocri ouruMisaqifiuoro anropr4rMy ra oqiuxlz
aAeKB arH O Cri p e:ynrrari n uo4eJrroBaHH.rr H a pe anbHr.rx AaHr4x.

Hayrcona HoBH3Ha orpl{MaHlrx pery.rrsrarin. y Mexax Ar4ceprarliftuoi
po6oru 6nepwe:

- pospo6neHo AoMeHHy ourolorivHy MoAeJrb Infl iHQoprrnaqiftnoro
sa6esue'reHHq npoqecin erorori.rHoro MoAenroB an:nfl.) flKa, Ha ni4rvriny eia
rpa4zqiftnrax Safinonax a6o penxqiftnux crpyKTyp, :a6esnevye ceMaHrr.rrrHy
iHrerpaqiro rereporeHHl{x AaHr4x ruicrxoi eKocr4creMz, uo Ao3Bonr4Jro uiAezuurz
e$exrHnHicrr ra gocronipHicrr upvrft :nflTrr, piurenr ycyHyBrxr4 ceMaHrkrtrHi ronisii
Ta rvriuirraisynaBlrll4 BnJIuB JlroAcbKoro $axropy npu ni4roronqi cqeuapiin
MOAenroBaHH.s;

- 3anpoloHoBaHo aganrunruuit MeroA ourzruigaqii posuiqeHn.q Axepen
TexHoreHHoro HaBaHTalKeHHt, r^xuit, na eiANaiHy sia iuryrovzx, 6asyet cfr Ha
yHi$ixaqii nporparunoi peanisaqii enomoqifHzx oneparopia Anr pisHrax
MeraeBpI]crI4K ra gAiftcuroe KepoBaHl4fi oHroloriero nz6ip crparerii uoruyrcy, rqo
Ao3Bonl{no cKoporvrrpr 'uac [oluyKy piureuHr 4o upr,rfiH.f,THr.rx Anr oleparnsuoi
po6orra Mex B yMoBax nucoroi o6qucmoealrsoi cKJraAHocri ouiuxz uimosoi
$ynxqii;

- 3anponoHoBaHo apxirexrypy iurenexryanisonauoi czcreMr4 npoaKTr4BHoro
yupan'niuut eKocllcreMolo uicra is sacrocyBaHHrM cepnic-opieHrosaHoro ni4xo4y
Anl[ opKecrpaqii o6.rucnrcs€LrlbHoro slpa peryn-rrropnoi vo4eli AERMOD, flKa, Ha
ni4uiHy ni4 icnyro.u{x MoHonirHzx [porpaMHr4x KoMrrJrexcin, sa6esneuye [oBHy
inxaucylrqiro o6.rucJlloB€urbHoi rorixz, cla6xy gs'qgHicrr KoMrroHeHrie ra HaAae
craHAaprr{soeaHzfi uporpanrHr,rfi inrep$eftc Anq Aocryrry Ao $yHr<qionany
iurenerryarisoeaHoi crzcreuz, rqo sa6e3[eqy€ Bt4coKy rrpo[ycKHy
BI4KOHaHH s o6'aucrroB€rrrbHr{x rporleAyp aAanrv BHoi ourzruisarlii
MOAeJTTOBaHHT:

3AarHlcTb Ant
Ta crleHapHofo

u a6yn a no d an u u,to ? o p I 6umKy ;
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- MareMarl4qHa MoAenb Bl46opy JIoKaIIifi Dr(epen rerrJroreHepaqii, flKa, Ha
ni4n'riny ni4 icnyro'uax Ha ocHoei reoMerpvr{Hr4x o6rraexeHr y nurnr4i QirconaHzx
canirapHo-3axl4cHl4x 3oH, 6asyerrca Ha Qopvranisaqii saaaqi rK 4rzcr<perHoi
xou6iuaropnoi ournnaisaqii s qiruonoro SyHxqiero, rqo 3aAaHa anroprrrMiqHo Ha
ocHoBMr4ceJrbHoi rr,ro.qeni poscironanHr, Iqo
orrruMa-rrbnux piureHb 3a xpurepiervr Nrininaigaqii
p eqerropax 3 ypaxyBaHH.f, M ir,ricr xoi s a6y4o nz .

Ao3BoJrrrno s4ificnzru florrryK
in4excy ra6py4neHHr y roqKax-

O6rpynrosaHicrr i Aocrosipuicrr HayKoBn r rroJror(eHb, BrrcHoercin i
peKoMeHAaqifi, nrci raxlrrqaK)Tbcq. Anropou Ha Br4coKonry pinHi, y AocrarHbor{y
o6cxsi, npoBeAeHi reoperu'rHi ^ra eKcnepLrMeHranrni AocniAxeHHr.
O6rpyHtonanicu ra 4ocronipHict HayKoBr4x rroJro)KeHb i pesynrrarin,
peKoMeHAaIIifi i nracHoexis nigrnep4xyerbcs KopeKTHoro rocraHoBKoro 3aBAaHb
AocniAxeHb, 3aAaHoro ro'IHicrro AaHI4X, rr1o orpzuaHi B pe3yJrbrari uoAerrcBaHH{
Ta pe3yJlbrutal/.u rIpoBeAeHIlx qr4cerbHr.rx eKc[epr4Menris. Hayxoni noJroxeHH{,
BI4cHOBKLI ra peKoMeH,qaqii o6lpynroeaHi Ha H€LnexHoMy pinni, ony6nixonaHi e
uepio4zvHl4x HayKoBuxBvr[aHHtx, alpo6osaHi na rr,rixuapoAHr4x i nceyrpaincbKkrx
HayKoBo-rpaKTl4rrHux xouQepenqiqx. llpo Halexnufi cryuiHr reoperzuuoi
o6lpyHronauocri Ta Aocronipnocri HayKoBrrx pe3yn arin, rqo e y Ar4ceprarlii,
cni4uzrr paqioHanrHo uiai6p aui vrero4onori.rui 3ac arv Ao criAxenus.

flparcruvue 3HaqeHHq po6oru. TeoperuuHi Ta [paKTr.rqHi pesynrrarz
Ar4 ceprauifi noi po6orz Br4KoprlcraHo :

- y KoMyHanbHoNry Ui4rpneucrni TenJroBzx Mepex
<TepnouilruicrxreunoKoMyHeHepro) TepHouinrcrroi rraicrxoi pa;in [pr4
opraHi:aqii po6ir 3 nnaHyBaHHfl uo4epnisaqii ct4creMr.r renJrorocrarraHHr ra
eronori'rHoro rraoniropl4Hry (arcr npo BnpoBaAXeHHr pe3yJrbrarin 4nceprarliftHoi
po6oru sia20 rpyAH{ 2025 p);

- B H4U 3yHy rpu BI{KoHaHHi rvronoAi)K oro HayKoBo-AocniAnoro
AocliAxeHHt Ha TeMy <Mareuau4qHe ra rporpaMHe sa6esueqeHHr rrpororrzry
6ioragosoi ycranoBKl4 s riAezrrleHorc e$exrznnicrro SyHrqionyuu"r",
(.uepxannzft peecrpauifi:eIuir HoMep 0124U000076) (aosiaxa siA 26 rpytns 2025
p.);

- n IT xorr,lnauii <Crowdio), y rpoeKrnifi aignlHocri xounauii nprz pospo6qi
cKJraAHI4x ne6-opieHToBaHWX cI4creM AJrr cr€uroro po3Br4TKy l,ricra, (axr npo
BrpoBaAXeHHr pe3yrrbrarin 4zcepraqifinoi po6oru sit23 rpyAHr 2025 p);

- e oceiruboMy upoqeci 3axiguoyxpaiucrroro naqioualbHoro yniaepcurery
ua xaQe4pi rouu'rorepHlTx HayK rrpr.r BrzKJraAauni Au rlzuninz <ApxiTer(Typa ra
rpoeKTyBaHHfl nporpaMHoro sa6esreqeHH.a (axr npo BlpoBaAXeHHr e oceirHifi
rpoqec sia22 rpyrHr 2025 p.)

Ilepe"rrirc uy6.nircaqifi sa reMorc Arrceprarlii ir rarraqeHHsM oco6ucroro
BHecr(y rgo6yna.ra.

3a perynbraraMll Al4ceprarliftHrax AocliAxeHr ony6lixoeaHo 7 nayronux
rIpaIIb 3araJIbHI4Ira o6csrorvt 46 cropiuorc, 3oKpeMa 3 crarri y Qaxonzx HayKoBr.rx
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BLIAaHH-tIX, 3 uy6nixaqii y ir,rarepiarax vrixHapo4nnx ron$epenqifi, vrarepianz rKt4x
e uepio4lzqHl{Mll BI'IAaHHxMz ra iH4ercyrorbc.f, HayKoMerpurrHoro 6asop Scopus ra
I y naarepianax nceyxpaincrroi xonQepeuqii s NaixHapoAHoro ytracrro

TTE PEJTIK O ITYBJIIKOBAHT4X IIPAIIb 3A TE MOrci 4T,TC E P TAIIII
Hayrcoei npaqi, e nKux ony6nircoeauo ocuoaui uayxoei pesyrbmamu

ducepmaqil:
1. TzNa'InIIIzH 8., MaHxyna B. Marevrarr4r{He ra €LJrropr{rn4i.{He ga6egneqeHnq

iHrenercryarisosaHoi nporpauHoi cr4creMr4 rnfl npoaKrr4BHoro yrpaeniuua
eKocl4creMoro uicra. BuuipneailbHa ma o6uucntunarbHa mexuirca 6 mexHoJtozirtuux
npoqecax. 2025. nzn. 84, .yun. 4, c. 35-4g. DOI: hltp_SJ1dei,p_rei-1_Q*J t}g_l-U_t%
23-65-X2-5:84Q:{ (r,2 r,.a. I 0,9 A.a.; oco6uqufi BHecoK: 3arrponoHoBaHo
MareMarI'IrIHe Ta uulropl'ITMi'IHe ga6e3[eqeHH-a iHrelerryarigosaHoi czcrevrz 4n.a
cueHapHoro aHarisy B Mexax npoaKTI4BHoro ynpanniHH.rr eKocr4creMoro rraicra,
QopuanisoBaHo 3aAatry onruiraisaqii posvrirqeunx pxepeJr rexHoreHHoro
HaBaHTaxeHHf, (soxperua, KoreJIeHb ra KoreHepaqiftnux ycraHonox) B yMoBax
rqinrHoi uicrxoi sa6y4onu, flKaNP-crraAHoro 3aAarrero Ar4cKperuoi r<orra6iHaropnoi
onruuisaqii, sanpouoHoBaHo MeroA a4anrunnoi onrzuigauii, sxuft ua ocuoni
noporie cKJIaAHocri ra laacurra6y aBToMarr4vno o6rapae :aafi6ulrur e$exrue;1uil
€LnropLITM).

2. B.I. MaHxyna, B.C. Tvn4.{IauzH. CeN4aHrz.rHe MoAeJrroBaHHt
I'ereporeHHl4x Axepen uKi4lznzx nuxzAin B ariraoc$epy Nrfl, [poaKrr4BHoro
ynpanninHa eKocl4creMoro ruicra. Hayrcoei npaqi foueolurcozo uaaliouanauoeo
mexuiquoeo yuieepcumenty. Cepin; "IueopuamuKa, rci6epuemurca ma
o6qucnoearbHa mexHiKa". 2025. J\b2 (4r), c. tts-tzl. DoI:
bttpqld-qi-.q€llgJ r!741!ee-Q-1188:2-Q2l2l-lll8-:l2u (1 A.a. t 0,8 A.a.;
oco6zcrufi auecor<: pospo6neHo AoMeHHy oHroloriro IIESO, rxa Qopvranisye
3HaHH-[ npo rereporeHni uicxi Axepena euxulis ra sa6egreqye ceMaHTr4rrHy
iureponepa6elrHicrr ra roriuny Hecynepeqrzeicrr AaHr4x. CnpoerroBaHo ra
o6rpynroBaHo cepnicHo-opienronaHy apxireKrypy inrenexryanisoBaHoi cvcrenau,
Ae oHToJrorix nzcryrae (€Ar4HLrM Ax{epenou icrvrHu>).

3. TzM'rraruuu B., Meruurax A., lunaK T., TrzNr.rurunH 8., oafi$ypa B.,
Mouortox e., Kocrur E. Inrerpamnnfi rroK€L3Hr,rK Anq ouiHroBaHHr e$erivrnHocri
cneqianisoBaHl4x vtouitopuHroBl4x cr.rcreM. Onmuxo - en ercmpouu i iu Q optwot4iitu o -
euepzPmuvui mexnonoeii. 2024. 48(2). c. 234-24r. DOI:
h p-s1dq:-arsl]Q.315!.e/15^8J:1E93:29*24:IB:?-Z3*:?4_! (0,8 A.a. t 0,2 r.a.;
oco6uctuit BHecoK: aHanis uero4in xouulercHoi orlinxra esexrznuocri
BrpoBaAXeHHt iurelexryarigoeaHl,rx cr4creM uoHiropzHry AJr.r ni4rnep4xeHHt
npaKruqHoi uinno cri salpououosaHoi crzcrerraz).

4. Tymchyshyn v., Tymchyshyn B., Melnyk A., Manzhula V., Faifura v.,
Romanets I. The System Architecture of the Software for Modeling Harmful
Emissions in Soil. Proceedings International Conference on Advanced Computer
Information Technologies Acit. 2023, p. 5g--62. DoI:
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https:/ldpr.qrgll0*llO9JACIT58-437,2923,19??-j416 (0,5 a.a. I 0,t s.a.; oco6ucrnit
BHecoK: o6rpynroBaHo npI4HIII4nI{ no6yAoua cepnic-opieurosaHoi apxircxryp1r \nr,
erorori'rHoro MoAeJrroBaHHt, anpo6onaHo niaxil 4o pos6zrrr cKnaAnoi cncrevrz
Ha He3aJrexni uo4yni, txuirrpaHcQopMyBaBcr n apxirexrypy <opxecrparopD> r]rfl
KepyBaHH{eHH{ rApoM A,bI(MUD).

Hoyrcoei npaqi, nrci saceiduyromb anpo6a4irc Mamepianie ducepmat4il:

AERMOD).

5. Tymchyshyn v., Melnyk A., Tymchyshyn B., Faifura y,, Mazur I.-s.,
Honchar L. Data Management Service Architecture of the Software for Modeling
Harmful Emissions in Soil. Proceedings International Conference on Advanced
computer Information . Technologies Acit. 2024, p. 679-692. DoI:
ht-tps;//dore{gl1g -11OZA9ITEZ3:A2924,107.!2_5?6. (0,5 a.a. / 0,r t.a.; oco6ucruir
BHecoK: pospo6neHo MexaHisrraz :6opy, sari4arlii ra Mapupyruraqii rereporeHHr{x
IaJJ'Ji'X AJIfl crBopeHHt ni4czcreirar.r s6opy 1aHvrx, sxa iHrerpye Weather API ra
rrapaMerpu 4Nepel).

6. Tymchyshyn v., Porplytsya N., Melnyk A., Tymchyshyn B. software for
Modelling the Air Pollution by Vehicles. CEUR-WS: Proceedings of the
International Conference Advanced Computer Information Technologies (ACIT
2018). 2018. Vol 2300. pp.207-210. (0,5 r.a. l0,l A.a.; oco6zcrufi eHecor: ananig
naeroAin MoAenroBaHHf, Souonoro :a6pylneHnx nia aBTorpaHcnopry, rqo
BI4KopI4craHo tK nxiAHrzfi [apaMerp Arrfl ouuauigaqifiHux 3aAarr posnaiulenHr
rerrJroreHepyrcqux o6' exrin).

7. Turuqptuun B.C., llopnnnq.a H.lI., Tzuqzurnn E.C. llporparuruufi
KoMTIJIeKc AJUI MoAeJIroBaHH.s sa6pyAneHHr arMoc$epu nrxi4rranuMr4 Br4Kr{AaMr,r
aBrorpaHcnopry B .Iaci. CyvacHi xoun'rorepHi iuQopnrauiftni rexuolorii:
Marepianr,r Bceyr<paincrxoi ronQepeHuii g rraixuapo4Horo fracrro ACIT'2017.
Tepnouinr: THE! 2017. c.233-234. (0,2 r,.a. I 0,05 .q.a.; oco6ucrzfi eHecox:
rlpoBeAeHo aHaris nporpaMHl4x gaco6is 1.nfl MoAenroBaHHfl :a6pyAueHna
arrro c Q epz urxi4nz Br4Mvr nuxugarvru) .

Tercr Al{cepralliftHoi po6orz upofturoa uepeniprcy Ha HarBHicu rexcroBrlx
3a[o3l{qeHb B cl4crelai <StrikePlagiarism>. 3a pe3yJrbraraMlr [epenipru, Bra.flBJreHo
ni4cyruicrb reKcroBLIX 3ano3l{rleHb 6es HanexHofo nocr{JraHH fl Ha A)KepeJro ra
BcraHoBJIeHo, rqo Al4cepralliftna po6ora TuM.{[rur{Ha Bor4aua Crenanosurra Ha
reMy <IHrelexryarisosaHa [porpaMHa cvcreMa Anfl, rrpoaKrlrBHoro ynpauiuur
exo cHDreuoro uicra> eiAloBiAae [pr4Hrlr4 rraM a naAenr iq uoi 4o6p oq ecH ocri.

Anpo6aqia vrarepia.niu 4ucepraqii'. OuronHi roJroxeHH.rr i pesynrrarrz
Ar4ceprarliftuoi po6orz rpe3eHroBaHo ua 4 xou$epeuqiax, 3oKpeMa:

- l4th Intemational Conference on Advanced Computer Information
Technologies (ACIT), Ceske Budejovic e, CzechRepublic, 2024;

- l3th International Conference on Advanced Computer Information
Technologies (ACIT), Wroclaw, Poland, 2023;

- International Conference Advanced Computer Information Technologies
(ACIT 2018). Ceske Budejovice, Czech Republic, 2018:
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- Bceyxpaiscrra xonQepeuqir s NaiNHapoAHoro ylracrro <CyuacHi
KoMn' torepni inSopnraqifi Hi rexHorrorii) ACIT' 20 17, Tepnonin s. 20 l T .

OIriHrca MoBLt ra cruJrlo Allceprauii. lzcepra\is :natucaHa 3 rrpaBr4JrbHt4M
BXI4BaHHfM rexsiquoi Ta cneqianrsoi repnaiuonorii. Crulr Br4KJraAeHHr B

4lrcepraqii varepialin AocliAxeHr, HayKoBr4x noJroxeHb, nucuonrin i
peKoMeHAauifi :a6e3neqy€ lerxicru i 4ocrynnicrr ix cnpufiurrrt.

BianosiaHicrr 
^r.rcepraqii 

HopMarHBHo BcraHoBJreHr.rM BnMoraM Ta
naoxrnsicrs roAaHHq Ao 3axucry. OsHafioN{raB[rr4cb is Ar4ceprarliftnuvr
Ao cniAxeHHrM Tu uqnruuua BorAaHa CrenasoBr4qa ra HayKoB uvm ny6ti xaqiauz, n
tKI4x ezceirreHi ocuoeui pe:yrrraru, a raKox B3rBlrrr Ao yBarr4 nigcyur<ra

Qaxonono cenaiHapy, BBax{a€Mo, rrle Azceprarrifiua po6ora Tzuqu[rr4Ha E.C. Ha
TeMy <Iurelexryaniaonana trporpaMHa cr4creMa Anr npoaKTVBHoro ynpasriuuq
eKoct4creMoro vicra> eilnoeiAa€ Br4 MoraM [oprAKy rrpt4 cyAXeHHr cryrreHt
AoKropa Qinoco$ii ra cxacyBaHHr pimennr pasoeoi cneqianisoeanoi eqeHoT papru
3aKJraAy erauoi ocniru, nayxonoi ycraHoBr4 flpo npr4cyAxeHHr cryneHr AoKTopa

SinocoQii, 3arBepA)KeHoro nocraHoBoro Ka6iHery Miuicrpin YxpaTuu sia 12 ci'ms
2022 p. J\b 44.

V pesynrrari posrnflily rveepraqii Turuquuruua Eor4aHa CrenaHoBr4qa ra
rroBHorr4 ny6nixauii ocHoeHzx pe3ynbrarin 4ocriANeHHq

YXBAJILIJIII:
l. flponoHynarra B.{eHifi paai 3arBepAzrr4 rar<uir cKrraA pa:oaoi

cneqianisoeaHoi e.reHoi pag.Lri

loroeorc paso eoi c n eui an isoeaH oi sq eH oi p aln npr43 H aqr,rrr.r :

AoKTopa rexsiquux HayK, npoQecopa, lnearca Murcoly llerpoBuqa,
rlpopeKropa 3 HayKoeoi po6oru 3axigHoyxpaiucrxor-o Haqiosa-rrbHoro yninepczrery.

PeueHgeHTaM14:

Aor$opa rexHiqnux HayK,

Mlrpoc.naBoBnqa, npo$ecopa rcaQe4pu

uauiouamuoro yninepcr4rery;

npoQecopa rlaciqsura Popraua

r<i6ep6esnexa 3axi4uoyxpaiHcrrcoro

AoKTopa rexniqulrx HayK, npoSecopa, flyrcaca AH4pin Baculsoouva,
sanigyeava rcaSe4pr4 KoMr'rorepHr.rx Hayx 3axi4noyxpalHcbKoro uaqioHarrHoro
yHioepcurery.

Onoueuravz:
"AoKTopa rexuiquux HayK, AorteHTa, flpocaurciuy-)Kapony Ternuy

InaHinHy, craprroro HayKoBoro cniepo6irHraxa eiaairy rrpuKnaAHoi iHSoprr,r arurKLI

IHcrraryry reneKoMyuir<auifi i rno6anbHoro iuSopvauifiuoro rpocropy
HaqioHanruoi araAervrii Hayx Vxpalnu ;

KaHArAara rexuiqsnx HayK, Eofivypy Muxafira Bo.noAnnarpoBrqa,

AoIIeHra rcaSe4prz o6qncrroealsHoirexsircn HaqionanbHoro yHiaepcrzrery BoAHoro

focnoAapcTBa Ta rrpr4 poAor(oprr cTyBaH Hr.
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2.PerorvreHAyBarrr HoBocrBopenifi pasonift cneqianisosaHifi nqenifi Pali
upufinaru ,IgrcepraqiftHy po6ory TvnruvrulrHa BorAana Creuanosr.ta Ha reMy

<<InrelercryanigoeaHa rrporpaMHa clrcreMa prrrfl. npoaKTI,IBHoro ynparuriHHr

eKocLrcreMoro uicra> Ao 3txllcry.

Io.rronyro.ruft na saciAaHHi

Aor(Top rexni.rH[x HayK, AHapifi MEJIbHI4K

upoQecop raQe4pu rcoMn'rorepHnx HayK


