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o$iqifinoro onoHeura Ha Auceprartrifiny po6ory Illurixonoi IpraurE feHnagiirna
<<Mareuarrqse MoAenaBaHHs ra onrnuisaqix KoHcrpyKrlii rennoo6nlissuxa
srdieeuKoBoro rr{rry>, rroAaHy Ao 3axucry Ha sgo6yrrx HayKoBoro cryreH{
KaHAI{Aara texniqnux HayK 3a cneqiamsicrro 01.05.02 MareMarnrrHe
MoAeJrKlBaHHrr ta o6qucmoranrsi Mero.rra.

L. Anrya;lrHicrr reurr Ancepraqii.

V xurnoBoMy rocnoAapcrni Yrpaitrn cuoxurBaerbcs.6rrasrro 30 % reunosoi
eueprii, oAepxagoi niA cnzIJIroBaHHr rBepAoro ra rasono.qi6Horo fiarrr4qa, rqo
4o6ynaetrcx B xpailri. Toruy erconol,ris relJrorlr e nafisaxnneiruurd
HapoAHorocrloAapcbKl4M 3aBAaHHrrM, .fl rce Heo6xi4Ho nupimynarra Herafino.

y te'tery si s6imureHusla BHTpar rerrJrorz sia qeHrp€rJrbHrrx rerrJroBr,rx
nyHxrin i nepexo4oM rIacrI{HI{ clo)Kprna.{in na in4llni4yalrue onaJreHHrr, ueo$xiAlro
HayKoBe i exoHovriqge o6qpynryBaHHr nanpxurin uiAsr,rqenHt
H$aJIexHr{x c}rcreM onaJIeHHr ra rapflqoro BoAonocrar{la$Hfl. sia

e$errunnocri
nlAllplBanbHo-

aKyMyxtropHlrx ycrauoBox (ITAY). Kpirra roro y cfracHrrx yMoBax 3pocrae poirb
BI/tKopI4cTaHHt €UIbTepHaTI4BHux Axepen enepriT. Tonry npo6nenaa, .flKa po3rnrAaerbc{
n 4anifi po6ori e aKTy€rJrbHoro.

fiuceptaqifiny po6ory BHKoHaHo niguooi4lro Ao HayKoBo-,qocniAnux po6ir
Incruryry reJleKoMynixallifi i rno6arrbHoro insoprraaqifiHoro npocropy, A€
BpIKorryBaJILtct HayKoBo-Texuiuui poborvl sa reMar\{u: <<Po:po6ra o6qracrrc,B€lJrbHnx
rexHoJlorifi rraoAenloBaHl{f, nectaqiouapnux $i:rvuux upoqecin>> 20L3-2015pp., (Nt
Aepxpe€crpaqii 0112U007538); <.{ocnigxenns - uorcuqiany roBepxHeBrirx BoA
reonori'IHoro cepeAoBHIrIa ra npn3euHoi arrraoc$epr,r B yMoBax rexHoreHe3y) (2014-
2016pp., J\b 4epxpeempaqii 0 1 1 3U00 49SZ).

Hanprnaor, Mera i ganAaHns Ar4ceprarlifinoi po6orn ni4nori4arom srr,ricry
EnepretuqHoi crparerii Yrpainu Ha nepio4 Ao 2030 poKy (earuepgxeHift
po3rropf,AlreHr{rrM Ka6iuery Minicrpin Yxpainra ei.q 27 nunns2006 p.)

Metom Arrceprauifinol podoru e po:po6Ka MareMarlrrrHrrx rrrogelefi, qlrcejrbHr{x
MeroAlB po3paxyHKy Irpoqecy TerlnoMacoo6uriny ra orrr{Migaqis eQexrunHux piureHr
roucrpyrqii teuloo6uistrux anaparir Anfr nesarexHoi cr{creMr4 on€ureHrur ra
f ap{qoro BoAonocTaqaHlur.



06'elcr AocniAxenHfl - npoqecu aKJIaAHoro remoo6uiHy B nigirpinanrHo-
aKyMyJrrropnifi ycrauoBrli (tIAy) s rpboxKoHrypur,IM rennoo6uinuurolvt

elaiernroBoro rlrfiy, a npeAMeroM ,qocJrigxennn - MareMarI+tni naoAeli i rraetoAu
MoAeJrroBaHHrr rpboxxonTypr{Hx tennoo6uiHuuris :}riesuroBoro rnny AJI{
H$aJIe)KHIltX CPICTOM OIIa-IIOHHf Ta fap{qofo BO,{OnOCTarIaHHt.

2. I{aynona HoBn3Ha.

Hayrora
3acTocyBaHH{

HoBr43Ha noJr.flra€ y HayKoBoMy odqpyuryranni uoxlnrocri
nigirpinzurbHo-arq/Mynaropuifi ycrauonlli g rpboxKonrypunM

rennoo6uisHuxotr 3MieBHKOBoro runy Arrs cncreM o[aJreHH{ Ta fapf,qoro

BO,{OfIOCTaqaHr{f,.

Porpo6neuo craruqui i luHail,riqHi MareMarxqni rvroAeni .qns tennoo6uigru,min
:nlieeuroBoro rr4[y e nigirpiB€urrHo-aKyMyJlflropHolo ycraHoBKolo AIrfr aualisy 1

po3paxyuKy ik napauerpin.

BcranosneHo reMneparypni 3aJre)KHocri ui4 KoHcTpyKTHBHHX napaMerpin, mi
craJru ocHoBoKr p$paxyury orrrr{Mrrlrbnux KoHcrpyKrtrifi rcnnoo6uinHux anaparin

Ans pearbHldx cncreM rap*loro BoAonocraqauu.s i onarenus.

Bnepue porpo6leHa qnceJrbHa rpollegypa napaMerpu.rnoi i.qeHrn$ircaqii
MareMarulrHr{x MoAenefi remoo6uinsnx anapatin y cmqionapHl4x pexs{Max po6otlt,
xxa 6aryerbcfl Ha MeroAax Huorona-Pa$cona ta nocnigoBnux na6nr,rxenr.

3. O6rpynronanicru i Aoctonipnicrr orpnManlrx p$yJltrrarin, HayKoBrIx
BrrcHoBKrB I peKoMenAaIIrH.

Orpunaani Hayxoni pesynrtaru sadegneqeni BrrKopI,IcraHHfiM clnracHux naero,qin
MareMaruquoro i $isn ruoro MoAeJIIoBaHH.fl rennoo6uinrux npoqecin y
ni4irpinanbno-aKyMyrsropnifi ycranoaqi s rpbox KoHTypHI,rM ten.noo6tntinHmou
gMieeuKoBoro rrr[y is nuropncraHutM qucerbHux i ananiT]Irruux trteroAin posnoxrxy

oKpeMrrx 3a4aq. fpalpiuHi garexnocri e pe3yJlbraroM ilaatelaarr.IHoi o6po6rcu
orpuMaur{x Aanux eKcnepraMeuTnJrFHr4x Aoc.niAxenr tennoo6uirrsnx npoqecin.

.{ocroripnicrr i o6qpynrosaHicrtr HayKoBax pesynrrarin, ueto4in, nucnomie i
perorvreH,{aqifi 3yMoBJreHi xopenrHna BI{KopI,rcraHHsM ocHoBHHX noJloxeHb
arraniruqsoi Ausauiru ) a raKox rrrerogin irr,rimqifinoro KoMil'torepnoro
MO,IIEJIIOBAHH.'T.

Bci posginn Ar.rceprarliftHoi po6oru sMictosno nignopr4xonani naeri

AocriAxeuuro .nolirruo B3aeMonos'rgaHi.



.{ncepraqin ra amope0epar ni4uoeiAaroru nacropry cueqia.nrnocri 01.05.02 -
MareMarnqHe Mo,ueJrIoBaHHr ra o6quclroBaJrbHa rexnixa.

4. Ilparcrr.r.lna qinnicrn po6orn.

Pospo6rn, rri :anponouoBani r gracepraqiftnifi po6orio BrlKoprdcroByBaJrr{cb AJrt
niAsrqeHHs e$errunHocri ercnrryaraqii 6ararorourypur,rx rennoo6naiHsllx

CUCTCM ONAJICHHtrycraHoBoK Ha rHArrBlAy€urbHHX TenJIoBIIX nyHKTax Aitfl He3ilIexHlrx
Ta rap.nqoro Bo4olrocraqaHufl Ans, pisnux yMoB excnlyaraqii.

Porpo6neui MareMaruqul naogefi 3anponoHosaHoi rconcrpyrqii
TpboxKoHrypHoro rennoo6uiHsoro anapary sruieenroBoro rr{ny e ocnoBoro aualily
,4Hnauirn renJroMacoo6naiuHlax [poqecin npn pisrurx pexnMax i roucrpyKrnBHr{x
rrapaMerpax reniroodruinsrx anaparir.

Po:podneHa qucerbua fipoqe.{ypa napaMerprrquoi
MareMarHtrHr.rx uo4enefi rennoo6nair*rnx anapariu, sKa 'asyerscn
Hrrcrona-Pa$cona ra uocnigonnrx ua6nuxenr, e eQemnnHuu npaKTr4qurrM
MeroAoM outlEuieaqiT xoHcrpyKTr.rBHrrx napaMerpis reuroo6uinsux anaparir.

Mo,{ennsanHf orpI,IMaHI,Ix B po6ori MareMarlrqur/rx rrao.{elefi B cepegonuqi
Solidworks flow simulation cucreMu Solidworks Ao3BoJrr{no onruuisyBarr{
ronctpyrqirc 6a3oBoro rapiarry tennoo6uinnoro anapary, B pe3yJrbrari .roro
ga6egne.reno 3HaqHe nigeuqeuHx e$errnenocri rennoo6uinHnra 3a paxyHoK
3MeHIIreHHr Mer€IJloeMnocd ronrypis i eusHa.reHH.f, onrnnaa-rrrnoi AoB)KHHrir
ycraHoBKrr, flKa cKnaAae 2,2 - 3 tu.

Pesynrtatn Aoc.rtiAxeHuf, 4oqiruuo Br{KopncroByBaru y npoerTnr{x ra HayKoBo-
AocniArrrx opraHiaaqirx, 3 [poeKT)rBaHIUtM, po:po6roro rarl3arlux, IIoB'r3aHr4x

enepror6epirarourax rennooGvtinnlrx anaparin y cncreMax
npoMrrcJronlfx nignpueiracrr ra B xnrJroBo-KoMyn€urbHoMy

flonnora BrrKJrareHHn ocHoBHHx p€syJrbrarin gncepraqifi noi po6orn.

OcHosHi pe3yJlbrarn Anceprarlifinoi po6oru Br,rKJra,{eHi s ciuHaAr{rnn
ApyKoBaH[x HayKoBI{x npaurx, BKJrroqarorrn Aes'str crareft y HayKoBlx $axoeax
BuAaHHrx YrpaiHu, o,4sy crarrlo y HayKoBoMy Saxonorry ruAanui illoseMHoi
.{epxaB}I, TpI,r uarepialu y s6ipnl{Kax HayKoBr{x npaqr nrixnapogHux Ha)rKoBo-

i,qeHrr,rQiraqii
HA METO.IIAX

3acTocyBaHHrrM

TenJronocTaqaHHg

rocfloAapcrsi.

3.

npaKrI{rIHIax noH$epesqifi n Yrpaiui, .rotupra nareurr4 Vrpainu Ha Kopucsi rrlo,Ue"ui.



pp.

OcHosui rcopernuni Ta rpaKTmHi perynbrarr/r Ar{ceprarlifinoi po6oru
AonosiAarucr i o6ronoproB€rJrracb Ha HayKono-rexsiquux xou$epeuqiax y 2012-2014

6. Crpyrrypa po6orn, crrrJrb m oQopmJrennfl gncepraqii.

.{uceptaqifina podora B}rKJIaAeHa Ha 116 cropiHrax ApyroBaHoro reKcry
ocnosHoi qacrl{Hl{, Mae Bcryrr, rrorrrpu po:4inn, garamni BLrcHoBKLr, crrncoK
BrIKopI{craH}IX AXepeJI ig 115 Hafinaenynanb ra oAr,rHaruqrrr Ao.qarrin. llosgufi o6csr
Alrceprarlii crnaAae 146 cropinor i nr.nroqae 45 pwcymin, 3ra6nuqi.

3actocosana B po6ori HayKoBa tepuinororix e 3aruurbnoBrr3Hanoro, crr{Jrb
BUKJIaAeHHfl pe3yJrbraTin reoperurrHr4x i ercnepuMenTanbHux goc.nipneub, HayKoBlrx
noJroxteub, Bucnosis i peroueuaauifi ra6erneuye 4ocrynHicrs ix cnpufinxrrx.
OQopureHrur Allceprarlii siAuonigae BHMoraM ruinicrepcrsa ocnirn i Hayrn Yrcpainu.

7. Bianoriauicrr reKcry anropeSepary i 4ncepraqii.

Texcr amopeQepary ni4noni4ae crpylcTypi, suicry ra ocHoBHrdM norroxeHuflM,
HaBeAeHr{M B AHCepTaUll.

8. AHa.nis ocnoBnoro rruicry po6orn.

,{ucepmqix rr,ricrurtr eci neo6xi,{ni crpyrrypni .racruur4 - Bcryn, rroruppr por4inra
3 BHcHOBKaMI4 e riHIIi KoxHoro posgirry, saranrHi BtrcHoBKLr, cfllrcor Br.rKopncraunx
AXepeJI Ta AoAarKI/t, rqo uicrrrb aKTH BnpoBaAxeHHs pesynbTarin po6orn.

y ncryni o6qpyntoBauo anryamnicrr reMr,r Ar{ceprarlifinoi po6oru,
cSopnaynrosaui Mera i sanAannr HayKoBoro ,4ocrigxeHru, BaKJra,qeHa HayKoBa
HoBr{3Ha, rpaKTHqHa rlisnicrr i pearrisaqix pesynrraris po6oru.

V nepruouy por4i.ili snaqua yBara naginxnacr ananisy nireparypHux AlKepen, xrci
MtuILI ai.{sorueHnt Ao rennoo6uiHnmr anaparin, qo Br{KopucroByrorbcr B cr4creM{D(
onsureun{ Ta raptqoro BoAorrocrarranH{. HaseAena rcnacn@iraqix ra posrnxnyri
runosi rcoucrpyrqii icnytouux rennoo6naiHHmr anaparino o6rpynroBauo nra6ip
6araroroHTypHoro remoo6nrinnnra grraiesuxoBoro runy 3 aKyMynrcrcqom eunicrro r
srocri ocHoBuoro o6'erry AocriAxeunr. B pe3yJrbrari aHanisy icuylouux
rennoo6naisHnx ycranoBoK spo6neuo Br{cHoBoK, rrtro icHyroui roHcrpyrrlii
Ao3BoJItIoru eSenrLIBHo otlr,rlrryBaru rroBepxsi rennoo6uiny. CipopruylboBaHo Mery
Ta 3aBAaHns Aocli.{xeHnf,, xri norsrarorb y pospo6qi uareuarrrrlrHux naogenefi ra
uetoAin po3paxyHKy npoqecy renxoo6naiuy, a raKolK iruimqifiHoMy Mo.{enrosaHui
tennoo6priunnx anaparin.



Y gpyrorvly posIi.ni amopoM po3po6neni crarn.rui i Annarraiqni uarerdaru.rui
uoAeni 6aratoroHrypnllx reuroo6uinHuris sMieBr,rroBoro rnny pi:urx xoncrpyxqifi.
3anpououoBana crarl4ltHa MoAeJrb e ocHoBoro po3paxynKy 6agosux napauerpin
tenrroo6naiunux anaparir, xri y [oAaJrbrrroMy norpe6yrom yroqneHu.{. .{unanri-rui
uoleni BuKopucroByrcrbct B irrairaqifinorrry raoAenrcsanHi TenJroMacoo6uiHHux
nPoqecis upn napironausi pexunain i naparuerpir renloo6uinurx anaparia. Cnia
siAgna.Inru, Iqo orprauani uoge.ui e oAuouipHr,rMu, ro6ro cflpouleHman ni4HocHo
pinnxnna Croxca Haure, aJre AoctatHirrrn 3 ToqKH 3opy 3arrponoHosaHoi
KoHcrpyKqii rennoo6rr,rinuuriB.

Y rperuouy po3Aini no6y4oBaHa cplcreMa irvrimqifinoro MoAeJrKrBaHHr, sKa
Ao3BoJI-[e, Ha ni4uiny nia icnyro.rux, MoAeJIIoBaTr{ ruprpoKe KoJro renJroMacoo6uinuux
npoqecin s rpa@ivnoro iutepnperaqiero o'qplrManr{x pesylrrarin i onrHui3yBarr4
napaMerpu temoo6uisHux auaparin B iurepaxruBHoMy pexrrrai. Kpiu roro,
porpo6nena qr{ceJlbHa npoqeAypa enpiueunn sagaui napaMerpnqnoi i4eHrraSirarrii
craqiouapgr{x MoAeneft rennoo6uiuHrar<in, xra e rapHHM npaKTuqHHM
npoeKTyBauufl uafibyruix roucrpyxqifi, auaniey icuyrouux i ix

IHCTpyMeHTOM

eSemnnnoro
uolepnisaqieto. flponegeuufi anaris teuloo6rraiuy B 6ararorcouTypHrrx
tennoo6uiunnx a[aparax sMienxroBoro rr,my AJr{ He3aJre)KHr{x ctrcreM onalengg i
rap{qoro BoAonocTaqaHHs nOKa3aB, IrIo BerI,trIHHa fOe$iqienra TenJrorrepeAa.Ii
3Haxo4rrrbcr B MelKax 200. ..2800 Br(rr,r2 0C).

y qerBeproMy posgi.rri rpeAcraBxeHa Harypua MoAenb AocniAuo-
eKcnepI,IMeHTaJIbHoro creHAy tenuoo6uinuoro aflapary gMiesuroBoro r]rrry g
arryyirrororroro euuicrm.

na qboMy cTeHAr oyB /{ocJIlAx(eHHIit BIJII{B 3MIHH TeM[epaTypH nepBHHHorO
renJloHocis Ha reMneparypy Harpiny BropraHHHX reruroHociie. OrpuuaHi pesynrrarll

Ha qronay cren4i 6yB 4ocnigxeunfi B[rrr{B 3MIHH

AosBonflKtTb BIa3HaqpIT[ Brrrparu i rueuAxocri y sMifiowrxax rourypin cncreM
oII€LnloBaHnx i rapfioro BoAonocraqanHr. TaroN AoBe.{eHo, r{o rroeAHaHus ABox
TenJIoBlIx noBepxoub narpiny Arrfl He3aJrexHlrx cr4creM onaJreHHt i rapxuoro
BoAorocraqaHnff s o,qHifi KoHcrpyKrlii nAY 3 ABoMa sr{ifioBr,rraMr{ ycepeAuni 6ara-
aKyMyn{ropa, noBHicrro cm6inisye po6ory uHX crrcreM 3a paxyHor nepepo3no4iny ix
TelJroBr,rx nororis npormoM Aa6u,

Y nucnonrcy c$oprvrynrosani ocHoBsi pe3yJrbraru Auceprarlifi noi po6oru.

3aynaxeunfl Ao anceprauii.

1. Ana.ris icsytoqux pimenr KoucrpyKqifi rennoo6uinsux anaparin (posgir
1.1) rqpiu xricrux noKa3HplKin nosuuen naictrnpr i rinrr<iclri noHa:nuKr4 - rigpanrriuni

9.



onopu, Macora6apuTni xapaKTepllcrnKl{, troKasHHKH eneprerr{rrxoi e$errarHocrio.mi
BnJrr{Barorb Ha Koncrpyrqiro renloo6uisnux anaparin n qinorury.

2. B 4ucepraqii cni,q 6yno 6 npoauani3yBarn BnJrr4B Ha po6ory
tenrroo6uinnrx anaparie gMiesuroBoro rurry uaparuerpie reunouoci.s siX
reorepMaJrbHax Ax(epeJI (rcnaneparypy, cryninr rraiHepa.rrisaqii BoAr4 ra in.),
sa6py4nennr renJroni44aro.rrx lroBepxoHb ra ropoeir] MeraJry.

3. IIprE pospo6qi KOHcrpyKrHBHIlrx piruenr m ni4noei.{Ho y crarunnoi ra
AI'ruauiqnnx MareMarI4rIHHX tuogerefi dararorouTypHnx rennoo6uisHnx anaparin
sMiesuroBoro rnny He BpaxoBaHo Heo6xiAnicm nepio4nunoro nignnqennr
TeMneparypn BoAI4, rqo Ha.qxoAr{Tb Ha rapffrre BoAorrocraqau*s,, Ao 7A oC 

ilrrfl
6oporu6n s nerioueroro.

4. 3i sr*licry Auceprallifinoi podorn He aporynainoo flKa reMneparypa
nepBllHHoro <<rpitouoro) TeruIoHocix ssaxaetbcf, orlTr.rMaJrbnoro npn pisHrx pexr{Max
poGotra ni4irpinalbHo-aKyr\{ynflropHoi ycranoBKn
rennoo6nainumou gndiesnroBoro rrrrrv.

5. llpll nao4emoranHi guuauivnux uo,qelefi 6araroroHrypuux
teu.rrooOnainnrx anaparin gMiesnroBoro rnrry B cepe4onulqi Solidworks flow
simulation cucreMra Solidworks, aBropoM He po3rnflHyro ruraHn.f, ur.r6opy KpoKy
Al4cKperl,Igaqii stIiHHIax i uacy, tqo € BaxJrraBr,rM AJr{ sricnoro nrpirueHHr :aga.ri.

6. B pos4iiri 4.1 Aoqinruo HaBecrI,I cyMaprry noxa6rcy nrauipronanruoi
crlcreMa AocniAno-eKcnepnMeHT{ulbHoi $isuunoi uoAed m AocniAxeusro pisgux
ronctpyrqifi nigirpirarHo-aKyMyJltoto.{oi ycraHoBKH 3 6araroroHTypHrrM
teunooduinnurou.

7. B 4ncepraqii i anrope$epari o,qHarosi BeJrrfrrrr,ruu ro3Haq€uomcx pisnunnn
cr.rMBoJr€tMa (sorpeua reMreparypa - t, 0, T, Ti runprgxicm - w, CI), rqo ycKJraAnroe
cnpnfi uxmx inrpopnaaqii.

8. B gnceptallii Heo6xi4no 6yno 6 .{imo o{pecJrr{rvr, Nra rKrln( urxiAunx
AaHHX npoBoAuJrocr inairaqiftne rrao.{eJrroBauHfl .

9. B Arlceprallifinifi po6ori ra anropesepari e He3HarrHa rinsricrr
cr.rHTaKcHqHr.Dq opQorpaSi.rHrD( Ta rpaMaTprqHlrx rloMr{noK.

3 rpboxKoHTypHr4M

3araJlbHv

HAYKOBOl

3asna'IeHi sutrle sayBCIKeHrnt ra nodaxaHnf, He BnnrdBarorb Ha
no3HrHBHy oI{iHKy 4anoi AnceprallifiHoi po6ora i ue sl{enrryrorb cryrregt
o6qpynrosauocri ra AocroBipnocri ocuoBHprx pe3yxbrarin m nucgosxis.

Bncnonrcn

,{uceptaqifiHa po6ora za sN{ictol{ e saxig.reHraN{ HayKoBHM AocniAxenH.rrM i
gimcona uignonigae BlrMoraM <<Ilacnopry)> cneqianrsocri 01.05.02 - MareMarr4rrHe
MoAeJrroBaHH.rr ra oOqucnrcnaluri Mero"uu.



1. Cyrynnicrb HayKoBHX [oJIo)KeHb cSoprraynboBaHr.rx m o6qpyHroBaHHx B
Al,IceprarlifiHifi po6oti Mae npaKTuuny rliHnictr, rgo ni.qrBeppKyerbcr aKraMu npo
BIIpoBa,qxeHHt.

2. flucepmrtriftna po6ora Br4KoHaHa Ha BHcoKoMy HayKoBoMy pinHi, si,qnoniAae
BI{MoraM Ao Auceprarlifirnrx po6ir nr. 9,11 <flopxary npHcyA)KeHHr HayKoBux
crynenin i npucnoeurur Brreuoro 3BaHHrr crapruoro HayKoBoro cninpo6irnuxa,
3arBep,{}Kenoro nocrauoBoro Ka6inery Minicrpin Yrpainu ri4 24 nnnns 2013 Ne 567,
a u anrop, Illutirona Ipnna fenna.qiirHa, 3acJryroBye npncy.{xeH}ur ift nayroBoro
cryneu{ KaHAHAara texni.{Hr,rx HayK sa cueqiamnicrro 01.05.02 * MareMarr.rrrHe
MoAeJIaBaHHs ta o6.{Hcnronarrrui Mero.rln.

O$ iuifiHufi ononenr, K.r.H., npo$ecop

,u" iAynau raQe4pu renJrora:lonocraqaHnn ra

BeHrnJr{rlii KniBcrKoro naqiosanbHoro

yrilepclrrery 6yAiBHtrrIrBa ta apxireKryplr
B.E. nonr€ilrKlK

flignprc KaHA. rexH. HayK

npo$ecopa n{onranrora BonoA pftvrnpa

sacri4.ryro

O.C. fletpeuro
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