
B ABnryHi 3 rleHTpaJrbHrrM TiJroM aBTooaxHoi paKeTr.r),

noaaHy Ao 3axrrcry Ha 3Ao6yTrf, cryneHr AoKropa Oirocooii
3a cneqia!'rbHicrro 1 13 flpnr:rallra vareuarllca

Axrya,rsnicrs reun 4ncepraqii
Axrya,rrnicrs rerr.r .4ncepraqifinoi po6oru M.B. evqs non'.nsaHa 3

po:po6roro nosirHroro paKerHoro ABr.tryHa, rqo npaqroe 3a aaroQaxnulr
npHHqr-rnoM. Tpaauqifiui paxeru-nocii Marcrb 3HaqHy uacmy xollcrpyxrnnnoi

npo6neMu IuJItxoM "cauocnalemrr"
rouc,pyrqiftnux erevenris (naluanux 6arin) y npoqeci nonlory - BoHH

c,iryfyroTB TBep.4r-rM rraJrsHtrtr.t, Koucrpyrqix I{aMepI.I TaKoro ABIiryHa
nepe46avae HassHicrr rleHrparrlHofo ri:ra, rqo Br.r(oHye poJrb rasusircaropa
nalrbHofo. Hessaxarcqu Ha re, rqo ra:ogunauivni i rentroo6lrinni npoqecr.r B

aBiauifiHux i parcernux ABr.rryHax 6ylu npeguerov 6ararrox 4oclilgxeur,
npe.qcraBJreHa oplrnHaJrbHa noucrpyrqi.n KaMepH,qBr,rryna panirue ne
gocligxyaanacs i norpe6ye BI{3HaqeHHq paqioua,rrnux rK rcoMerpnrrHr.Ix
xapaKTeprcrnK, rarc i napauerpia repuora:o.aranaui,rnux npouecia,

,{.n.r po:a'.r:aunr raroi cr,na,qxoi, lriNaucqunlinapnoi nayrcoao-
rexHi.IHoi :agavi, rna vae ggaquuft npanrr.rvuufi noreuqia.n, aor.llJrbHo
BuKopxcroByBarr.t Melto,ql4 MareMarl4qnoro i r<orran'rctepHoto MoAeJIroBaHHt
npoqecin ra:oaoi gunauirn i ren.noo6uiny, qo rpa4uqifiro niguocurrcx go
npeguernoi o6:racri Qaxiaqit : npr,rr:raguoi MareMarr.rru4. Po6ora np[cgsqeHa
crBopeHHro MareMarr.rqHux MoAelefr Ta MeroALtK po3paxynxy i goc,rigNenuro
anyrpiuuix npoqecin y xalrepi 3roprHHr HoBoro rr.rny ABr{ryHa 3 rleHrpaJrbHuM
rinoM (ra3raQiKaropou). Orxe, reuarur'a po6oru e aKTya:rbHoro i pornunae
cf{acHHi aaapar npr.rKJra,qHoi lrarelraruru .4rs AocriANeHH.f, HoBrjx peajrbrrHx

aero$axnux aepoxocuiqnux cncrelr.

3n'x:olc po6oru : HayKoBr.rMn rrporpaMaMrl, rrJraHaMrr, TeMaMr.l

,{oc:rigxennx, pe3ynbraru lrKoro npeAcraBneHi n gzcepraqii,
BrrKoHyBaJrucr Bl4rroBr,{Ho Ao reMarrrrrHoro DnaHy HayKoBr.rx 4ocni4xeur
,{ninporcrxoro naqionanrnoro yuirepcnrery i}reni Orecs fonvapa. 3olcpeua,
po6ora nporo4ulac.rr B paMKax ABox uayrooo-goc:rigurx reu: <<Teoperravne ra
eKcrrepr.rMeHTaJrbHe o6rpynryranlrx anro$axxux ABr.rryHHr{x c}rcreM

BIITYK
na glrcepraqiro euqx Muxafina Biralifioauva

<<Mo4e,rronanur raso4ranauivnux i ren.noo6uinxxx npoqecin

(nacnnnoi) r',racu, .rxa niclr
neperBoproerbcr Ha KocMiqHe

npofloHye po:s'.rsanul uiei

Br.rr(oHaHHr croei Qynxqii nigxugaerrcr i
cuimx. Konqenqir aaro$axnoi parceru
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HI,I3L(I{X HABKOJIO3CMHI.IXBiABeAeHH.f, o6'eirrie op6i't>> (2020-2022
pp., Ne dp l\! 0120U102254) ra <O6rpynrynaurx npoertro-6alicruqnrx
napaMerpiB HaAJrefKr4x parer-uociin 3 nonlMepHnMr,r KopTrycaMr,r 3

)?axyBaHHqM aepo,Er.rHaMiqHr.rx ra reuoQisuvura:x eQexria na amroc$epnii
ainffi\r>> (2021 -2023 pp, Ne 0121U109770). Teva gr.rcepmqii nos'qgaHa is

ix ,roriqsru npoIoBXeHHrM. uo cei4vuru npo3a3rratreHnMr.r H,{P i e

aignoai4lricrs po6orn npiopurerHrlM HanprMaM HayKoBt4x .{oc,riAxenr
yHlBepcr.rrery ra Aepx€BHr.rM nporpauanr y ranysi parerso-rocviqsoi rexuiru.

Oqinre slricry qucepraqii, ii crpyKryprr ra AorpriManHq npnuqunin
aKaaeMi.{Hoi aoOpoqecnocri

Crpyxrypa i euicr gucepraqifinoi po6oru, ulo po3nrr,qaerbcr,
aignonigarorr nocrasreHifi rueri ra sas,qaurrru gocligxennr. po6ora :rorr.rHo
crpyKr)?oBaHa i cKra,[aerlcr 3i Bcryny, rprox posginia, aucuotr<it, cnucry
Br.r(oplrcraHr,rx gxepel o6crrolr 72 nai*teuynannt ra Ao,qarKa. floslrufi o6cr
ocnoBHoro reKcry - 123 cropinru, srcmoqno s 3l pucyurolr ra 6 ra6maqxlrra.

Y acryni ra nepuoMy pos.qili npegcraaleHo orJrr.q c1'.racuoro craHy
npo6:relrarnru: reHAeuuii po3Br,rrKy HaAJrerKHx parer-nociia, icropirc ra
KoHqenqin aaroQaxuux paKer, r(oHcrpyrrlirc ercnepurr,renraarHoro ABr,rryHa 3

ueH'rpaJrbHHM rilolr, a raKox oKpecneHo cnequdivni npo6leuu
MaTeMaTHtrHOfO MO.qenroBaHHt TaKr4x cI.IcTeM.

,{pyrurfi posgin npucBrqeHo po3po6qi ana:riflz.rHoi repuogr.rnaui.ruoi
uo4eli srop*rna nolilrepnoro ualnna ra o6tpyxryaannro ar.rxigln-lx 4anux 4nx
MareMarr,IqHoro ra qI.IceJIbHoro Mo.qerroBaHHt - npoBeAeHo repvoglrnaltiutti
po3paxyHxr.r, BrnnaqeHo pinnoaaxnufi crtrag npogyrrir 3rop.suHr i x.nro,{osi
napaMerpu npoqecy .qrr pi3Hr.rx KoM6iHarlifi flarbHoro fi oKr.rcnroBatra.

Tperifi pos.qir uicrart onuc NrareMatz.{uoi uole;ri ra:oglzHarraivurx ra
tennoo6uingr.rx npo{ecin y raruepi aaroQaxnoro ABr.rryHa 3 rleH,rpaJrrrHuM

ra.suQir<aropou. Haae4eno aeraJr;Hy qricerBHy CFD-uogent (ANSyS Fluent),
pe3yn6Tarr.r cepii o6vuclrooa,r;Hr4 x ercnepuMeHris ra aHarig po3no,qlny
napauerpin norory n xavepi.

V stcHosKax y3arafibHer{o peyr;Tarr.r 4ocligxenn.n ra cQopMyrloBaHo
ocHoBHl HayKOBl nOJIOXeHIUI, IO BT.IHOC'TBC{ Ha 3ilxI.tCT.

Marepian gucepraqii lnrura4eno loriuno i nocdgoeno: si.{ reopeuqnr.rx
3acal Ao orpuMaHr{x aBTopoM HoBrD( HayKoBrlx p*ylrraria. Tara crpyrrypa
Ao3Bor.se qr.rraqeBr JrerKo npocrexnrf xi.q gocri4Nenn_a ra :po:!,rr,rirr,r ocnosHi
noJroxeHHr po6oru. 34o6yeau AeMoHcrpye :gauricrr Kpr,rrr-rqHo aHari3yBarn
iH@opMauirc, Br.toKpeMJrroBarr,r roroeHe i Sopvy:loaarlr cauocrifiui nayxono
o6rpynronani BricHoBrcn.



,{ucepranr4oT plrlryerrcrnpunqunin ara4eviunoi go6po.recnocri ra
tcynbr)?H HayKoBoro nr.rcrua. Y po6ori npeAcraaneHo Jrrrrre p$yJr6Tarr.r

aracnnx gocrigxeur; yci :ano:r.rveni i,4ei fi rercru inurlrx aaropia HalrexHr.rM
qI4HoM rrpoqr.rTosaHo. OgHaK nopyrreHHrr aKaAeMiqHoi Ao6po,recHocTi
(ruariary, Qanrcu{ixaqifi rouo) y Araceprauii He Br.rrBJreHo.

Haynoea HoBH3Ha orprrMaHlrx anropou pe:y;rrrarin
,{zceprauiina po6ora vicrurl 3HaqHy Hay(oBy HoBr43Hy. V nii nneplre

rrpoBeAeHo KoMrrJre(cHe rruceJr;He AocriAxenn.s po6oqux npoueciB
amoQaxnoro paKerHoro ,qBrrryHa, rqo noeAHye ra:oAunauiqni Ta

ren:roo6visni tBr.rrqa nprr nocrynoBoMy nrarop.anni no:rilrepnoto naJrrdBa -
KoHcrpyKTIiBHoro eJreMeHTa ganrylra. Ocnonni uoai uaycoai pe3yJrBTarI,I

noJr.f, raloTb y HacTynHoMy:

1. Bnepure no6ygorano trficenlrry MoAeJrb, rrro onlrcye rasogr.ruauiuui fi
rennoo6uinni npoqecr,r B navepi 4u.rryna aaroSaxnoi paKerr,r 3

ypaxyBaHH.sM nepexoay noJnMepHofo rraJII,IBa 3 TBepAOTO CTaHy B

pi4rr.rfi m ftoro ren:roroi asaevogii s qenrpalrxuu riloll.
2, Bneplre Mero.qaMri MareMarrrqHofo I qucenlHofo Mo.qenroBaHHt

Aocri.qxeHo reloAr,rHaMiKy ra renloo6uis npogyr<ria rasuSiraqii
HoBofo noniMepHofo naJII,Ba, IlIo AaJIo 3Mory BcTaHoBI-ITI,I

saxonouipuocri po:nogi,ny renJroBrrx i ra:ogunalrivuux nonir y
KaMepl aBr{ryHa.

3. Bneprue rovn'rctepnnu Mo.EenoBaHHgM nlArBepaxeHo
eQerrurnicrr 3acrocyBaHHt raruQiroaanoro noliuepuoto na,rura

nJrr aBToQaxHr.rx IBr.rryHiB: noKa3aHo, r{o noeAHaHH.f, noliuepnoro
naJrHBa 3 TBep.qHMr.r oru.tcHroBaqaMr,I sa6e:neuye nurouufi ivnylrc
240-280 c; pozpaxonana uru4ricrl rasr{iraqii nonienueny 20 ltvr/c
rapaHrye eSexrunry po6ory .4uaryua i norpaqye uacony
4ocrona:ricrr paKerr.r rrrJrrxoM . siAtuogfi nig lreranenux naJrrrBHr,rx

6anis.

3a.sHaqeHi p*ynlTarfi o,rpnuaui aeropou cauocrifino i e soruu clogorra
y 4oc:rigNyraaii uayrorifi cQepi. HosusHa .ra npiopurernicrr
ni4rnep4Nyrorrc.a raKoN na.ssHicflo ny6nixaqii 3,{o6yBaca y uixuapo4nnx
peueH3oBaHlix BI.IAaHHTX

Ilparcrr.ne :xaveHHfl oAeprxaHrrx pe:y,rlrarir
Po6ora M.B. euqr uae BaroMe npr,rKJraAHe 3HaqeHHr. pegvrrrarlr

glrcepraqiiinoro Aoc:riAxeHn-s nroNyrr 6yru 6*nocepeguro rzropr.rcraHi npra
npoeKTyBaHHl ra BAocKoHaJreHui noxcrpyrqifi anroQaxrux paKerHr4x
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nBr4ryHiB.3anponononananareMarllqHa ra rIHceJIbHa Mo.{eJIE Ao3BoJItIorb
rHXeHepaM nporHo3yBarr.r ra3oAr,rHaMi'lHi napauerpu noroKy, non.f, TeMrreparyp
Ta renJroBl HaBaHTaxeHHr y ,qBfiryHi 3 ueH'rpa!'rbHr.rM ri:rou-ra:uSircaropou.
Orpur'aani r po6ori :arououipnocri peroMeH.{yerbc{ 3acrocoByBari4 nprz
npoerryaanni rouQirypaqii KaMepr.r 3roprHrxr, nu6opi reoMerpr.rqHr.rx

napaMerpiB qeH'rpanlnoro ri:ra, o6rpynrynanni ren.lorpisr.r.+rux xapanrepr.rcrux
uarepialir ra po:po6qi cucreM oxoJroAXeHH{ ABr.rryHa. flparruuna peani:aqir
pe:y:rraria 4ucepraqii rxe egiicnroerucr - 3oKpeMa, nonr.r araxopr,rcraui npu
Br.rKoHaHH npoeKTy 3l crBopeHH;r eKcrrepriMeHT{ltrrHofo 3pa3Ka aaroQaxnoi
pareru Ha 6a:i ,{uinpoactroro naqioua,rruoro ylrinepcnrery iueni O.necr
fon,rapa. Buropucranufi asropona ni4xi4 Moxe cryryBarr4 ocHoBolo ,qJr.f,

noga,rrurux innoaaqifi y raly:i gauryHo6y,qyBaHHr, cnpruotanrax na po:po6ry
nepcneKTHBHlrx Ha.4nerKr.rx HocltB 13 B\4 foprrcqr,rMl.I (oHc,TpyKTI.IBHHMr,l

eJreMeHTaMll. Taxuu vurlov, auceprauir uae se rilrxu reoperr.rqHy. a fi np.rnry
iuNeuepny uiunicrs, ocrci:rrxt nponoHy€ incrpyrnlexru ffn aupiurenn.r
npaKTr,rqHr.rx 3aAaq po:po6xu nosoro xtracy pareruux 4uarylrin.

Oqinna o6rpynrosaHocri HayxoBr.rx noJroxeHh, sr.rcHonrcis ra ii
gocronipnicrr

Hayrori no.noNeHH.a i sflcHosru 4r.rcepraqii e o6tpynroaauuuu, a
orpuvani pe3yJrbrarr.r - AocroBipHuMr,r. Mareuafl.rqHi uoge:ri cnuparorlcx ua

Qyn4auenra,:uni :aronn reopii uexaniru pi.qr.rHu, ra3y i renloo6uiny,
KoMnrrorepHe MoAe[roBaHH.g BHKoHaHo 3 AorpnMaHHtM BrlMof yuceJrBnoro

MoAeJIroBaHHr. flocranoaKn 3aAaq cQopMyr;oBaHo KopeKTHo, 3 ypaxyBaHH.gM

Sisnvnr.rx oco6,rusocrefi po6oru anroQaNHoro paKerHoro ABr.rryHa 3

ueHrparrHr4M ri;rou, a qucer;Hy pealisaqiro uogelei :giicueuo is
3acrocyBaHHsM cyqacHux nepeaipennx vero4in CFD-vo4e,rrueannx.
llpoee4euo aci neo6xigni 3axoAr.t Ar.{ ni4raep4xennq AocroBipHocri
pe3yrlTariB: roquicrr o6quc:reH6 (oHTpoJnoBaJracr rrr.sxoM auanisy ci:rronoi
s6iNnocri Ta 6arancy eneprii; peoy:rlraru MoAerroBaHHc nopinurona:rtcr s

BlnoMltMLI TeoperuqHxMH noJloxeHHtMl4 'ra \aHuML4 iulrux atropis. ra
rrpoleMoHcrpyBalrz :agorir,uy g6ixricrs. Orxe, Hayxoai nolo)KeHHt
4licepraqii HarrexHr4M vunorra o6tpynrosaHi ruarevaflrqHo i $isr+ro, a
BT.ICHOBKI4 nlATBepIXeHO f( TeOpeTI4rrHI,IMI-t, TaK I eKCnepfiMeHTalbHI,IMI,I

apfyMeHraMr,r.

Onplr.nroqnenur pe:y,rrrarie glrcepraqiiinoi po6oru
Ocuonui nayxoai pe3yr6rarrz, orpuuani y 4ucepraqii, ony6nixonaui r

nonuouy o6cx:i. 3a revoro 4rlcepraqii :4o61'navev orq'6lironauo 4 nayroai
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ulo rH.{eKcyloTBc_f,

l. Y po6ori HeAocrarHbo yrarur npr.r.qileno aNa,risy npunyrenr ra
3anponoHoBaHoi uarevaruuuoi uogeni. 3orper,,ra, Aorlinluo

t'.tixnapoAuifi
nayKoMerpll.rHifi 6asi Scopus. Taxa ri:nnicrr i arict rq'6:rixaqifi uonnicno
siAnogilae BcraHoBreHr4M Br.rMofaM no ny6:rirarlifi s4o6yaauiu oryueru
4orropa QinocoQii. Kpiru roro, p$ynbrarr.r ,qracepmqii npofirulu anpo6arlirc:
gononigi aaropa 6ynu npe4cran:reni ua rilrrox uixaapognux xouQepeuqi.rx,
y rouy uuc:ri na Mixnapoguorr,ry acrpoHaBrr4rruoMy xonrpeci (,{y6afi, 2021 p.)
Ta lH,,

Mona ra crn"rs euK.lraAeHHq pesy,rsrarin
,{rlcepraqifiny po6ory Maxafi:ra Biraniftoguqa €uqr uanr.rcano

yKpaiHcbKoro vogoro. BlxJTa.q r'.rarepia:ry nocni.qosHr.rfi i lorivuuft, cralr
aignoai4ae sara:tHonpufi HrrnM Hopuau Saxoroi nayroaoilireparypn.

oQopMneHHr .quceprauii Br.tKoHaHo y Mexax ruuor nara:y MOH
Vrpaiuu nig 12 ci,aut 201 7 p. 1,6 40 <IIpo 3arBep,qxexHr BrlMor Ao
oSopvrenn.r gncepraqii>.

3ayBaxeuns Ao Ancepraqift noi po6oru

o6uexeur
6y:ro 6

o6roaopuru, .f,K BrIJII4Barorb Ha pe3ynbrarl.I MoAeJrroBaHHr rari Sarropn, rx
uoxrnai necraqionapni pexuvu po6orr.r ABr.rr-yua, rpuar.ruipni e$erru revii vr.r

4ocraruicrr nepeaiprn cirKosoi s6ixHocri o6qucrrosamHoi ruoge,ni. y
gficepraqii nepeBaxHo po3rJreuyro ycraneni pexlziuru i pianoaaxni pearuii;
6i,rrru gera,rrna oqinrca anluoy qlrx cnpo IeHL na gocroeipnicrr orpr,rMaHr,rx

pery:nrarie oxpecnn,ra 6 o6nactr :acrocogrtocri uo,{eli.
2. Xoua r po6ori HaBeAeHo nopiau.nnnr 3 pe3ynBraraMr4 oKpeMr-rx

eKcrrepuMeHra;rrHnx tunpobynant, o6cxr raroi nepuQir<aqii e o6lrexeur.rr,r. y
no.q:urbrxoMy 6ylo 6 ropucno npoBecru 6inrm uupory eKcnepr.rMeHTaJr;ry
nepeaipry ocHoBHrzx reoperr.rrrHnx noJroxeHL i quceltnr-rx nporuo:ia,
Hanpr4KJra,q, uJrr-xoM crBopeHnr ii recryaanm npororr.rrry aaroQaxnoro
paKerrofo ABr4ryHa. Tarufi rpor< Ao3BoJrrlB 6n ocrato.{Ho nigrnep4urlr
nparru.rny 4iericrb 3anporroHoBaHrx piureur i porpaxyuKoBr{x Mero.qr.rK.

3. Y rercri gucepraqii uicqruu npucyrui Hegna.{Hi cru:ricruqni orpixr.r ra
,qpyKapc;Ki rroMr4JrKH. 3oxpeua, TpanJr_fltorbcr neroqnocri y no3HarreHH.sx

Qi:uvuux sernquH i o4rznr.rqr nrzuipy, noleKyAlr nopyrreHa eAHlcrb
replrixonorii, L{i ne4oliru He e npr4Hur,rnoBr.rMr4, oIHaK yBaxHe nireparypue ra
TexHrqHe pelaryBaHHr rexcry spo6luo 6 po6ory 6i.ntnr lerroro 4:rr
croltfiHqrrs.
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He 3Hr.rxyroT63a:naqeni 3ayBaxeHrur

oqinxu gucepraqiinoi po6orlr.
3ara"'IBgoi no:r.rrr.rsHoi

3aralsxi BI-tcHoBKr.l

Brmra,4ene leMoHcrpy€, qo lucepraqifiua po6ora eMr1f, Muxafi:ra
Biraliioeuqa <<Mogelrcnanru ra:ognuauiuuzx i renloo6irainsr.rx [DoueciB B

ABrlryHi 3 qeHTpaJrLHr.rM rilor'a anroQaNnoi paxeru> e 3aBeprneHuM,

caMocrifiHo BrrKoHaHr-rM HayKoBHM 4ocli4xenlr.au, rqo uae 6e:cylruiany
aKTya:rbHlcrb, HoBr43Hy ra npaKTnrrHy :nauyqicrl, Teuarzra ra :uicr po6orn
nosHic o rignoaigalorr cneqialruocri 113 <flpurnagna MareMarrlxa)), 3a

tKoro BoHa noAaHa ro saxucry. ,{ucepr:aqir uicrnrr noai uayxoao
o64pynroaaui p$ynbrara i aucnotrcu, l1o nupilryrorr BOKJTnBe HayKoBo-

texHi.rHe 3aBIaHHr. 3a pinnerra Br.tKoHaHHr, cryneHeM o6rpyrroaaNocri,
HayKoBoro HoBr.r3Horo ra noBHororo BrrKJra,qeHrur pesymrarn po6orn
signoaigaroru yciv auuorau, BH3HaqeHr4M nyHKraMr.r 6-9 dloprgKy
npficy.qxeHH.s cryneHr AoKTopa Qi:rocoQii ra cracyBaHH.fi pinrennx pa-:oaoi
cneqianisoaanoi aveuoi pagn saxraAy suuoi ocniu, uayroaoi ycraHoBrd npo
nplIcyAXeHHt cryneHr,qoroopa Silocodii>>, 3arBepAxeHoro nocrarroBoro
Ka6inery Miuicrpir Vrpainr.r J\! 44 sia 12 ciq:rrs 2022 p. Bnaxaro, uqo

:4o6ynav €lreur Muxafilo Bira"rifiosfiq 3acJryroBye npucy.qxeHHf, HayxoBoro
cryneux 4oxropa Qi:roco$ii sa cneqiaarnicrro I l3 <flpurcra4na uareMarnKa>).

O0iqifiHHfi onoHeHT:

3asi.qysa'r sia,qiry AnHaMiKu
rigpolrexaniunux i ri6po:axrzcHux
cucreu Incrlrryry rexHi.rHoi
lrexaniru Hauiona:rtnoi araaeuii
uayr Vrpaiulr i .{epxannoro
KocMiqHoro arerTcrna Yrpainr.r
,4OKTOp TeXHITiHHX Hay(,
crapurr,rfi nayroarfi cninpo6iruur FOpift KBAIIIA

flianuc IOpir KBAIIII racnisvyro:

Vvenufi cexperap Iucrr.rryry
TEXHIqHOI MEXAHKI4

Haqiona:nnoi arcagevii
Yrpaiuz i ,{epxaanoro noclri
areurcraa Vrpaiuu
KaHAIZAaT TeXHlqHr,rX HayK,

Za*14e^,N
3;'"I-"r . i'e 1

fl#ffi€
9 q, ;l llJlU I )-

i?:i-11!:5
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