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_ BrrcHoBoK
rtpo HayKoBy rroBu3rry, TeoperrrqHe ra trpaKTlrqHe 3lraqeHHfl pesvrurariB

L'

Auceprarrii <<IIiqBHrueHHfl eSexrunnocri TexHeJroriqnoro npoqecy ni6pauifino-
nigqeurponoi o6po6xn Aera.nefi B crryrtouy a6pasuBnoMy cepe.qoBl{[Ib)r

npeAcraB.nenoi na sAo6yrrfl BHrrIoi ocsiru cryneHfl AoKTopa Si.noco$ii ra
cneqia.n rnicrro 13 L cIIpuI(JraAHa ncexanina>>

(rarrysu 3HaHb 13 - MexaniqHa iuxeHepin)

Anrya.irunicrn reMr gucepraqii. Axryartrnicrr reMld o6yuouena
neo6xiAnicrrc nupiueHHf, 3aBAaHHf 3 niABuIrIeuHt eKcnJlyamqifiru{x roKa3unria
[poqecy Bl{coKonpo.4yxrunnoi ni6paqifi no-niAqenrposoi o6po6xu Aerarefi
cKnaAHoro upo$inro 3 yAocKoH€ureHHf,M rexHonorifi Ta po3po6xoro nporpecldBHoro

TexHoJroriquoro ocHalueHrtx Anfl uiAnuulenru srocri
paqioHarbHlrx pexuvrin po6orra.

I{e BuMarae po3IuI,IpeHHt HoMeHKJIarypu,

nucoxoeSeKTr{Brrax pecypcooularHr4x rexnororifi o6po6neHHs .{eranefi cKnaAHoro

npoSinro is nileuqeHHrM rrpoAyKrLteHocri SopuynaHHc {Kocri ix roBepxHeBHX

urapio.
IlianuqeHHi elrNaoru Ao.srocri nzpo6in rpl{3BoAtrb .{o pisrcoro pocry o6'euy

rexHoJrori.rHnx onepaqifi o6po6ru .qerarefi, qo cKJIaAaIorb I0.. .20% niA saramuoi
rpy,uouicrrocri. B ocnony rlboro 3aKJraAeHo pecypcos6epiraro.ri rexHororii nosoro

Sop*rary, rr1o cnpuxrorn niAsruleHHro npoAyKrr4sHocri upaqi,.f,xocti npo.qyrqii.
CcHcgni garouoruipnocri rpoqecy, BZ3HarreHi nia qac AocniAxenns

ni6paqifino-piArlesrponoi o6po6ru Aeranefi B cnryqonry a6pa:LIBHoMy cepegonuuli,

Aarorb ruoxrueicrs BcraHoBnroBarra BuJILTB TexHoJIori.IHHx napauerpin Ha

rrpoAyKrr4sHicrr npoqecy ra xapaKrep B3aeMoaii a6parusHoi rpaHynl{ 3 noBepxHelo

Aerani i e axryaJrbHrrMn AJrr crBopeHHs ra rrpaKrlr.rHoi pea-nisaqii paqioHanbHnx

TexHoJrori.rHux npoqecin uarunno6y,uinnoi ranyri Yxpaiun.
3stflgorc TeMu gncepraqii 3 AeplKaBHrrMu flporpaMaMu, HayKoBuMn

HarpqMarvrn yninepcrrrery ra rcaQe4pu. Teua Aprceprallii ni4uoni4ae nayroBoMy
HarrprMy ynirepcurery ra raSegp aeroNao6irie ra inxunipuHry Malruno6yAinHux
TexHoJrorifi - npnxnaqna naexauixa, TexHoJloriqHi rpoqecu o6po6xra Aera;refi MaIuHH,

TexHoJrori.{Horo o6raAHaHHs. Ta yAocKoHaneHH.g i o6qpynryBaHHf, ix naparvrerpin.

f[ucepraqifina po6ora BuKoHyB€Lrracb sriAHo 3 nJraHoM HayKoBo-AocniAnoi po6oru
ra$e4pu <<AsroMo6inis) ra HayKoBoro HauprMKy TepnoninbcbKoro naqionanbHoro
rexni.ruoro yninepcnrery. inreni InaHa flymox B paMKax HayKoBo-AocniAulrx

4epx6ro,uxerHlrx reu: <<Mo.uenroBaHHq, cr4HTe3 Ta po3po6xa rBlrHToBHx ronneepin s

Moxnr4Bocr{Mlr rexr-roJrori.rHoro ileperBopeHnr cilscrrorocrroAapcbKr4x eauTaxiB>
(Nl 4epxasHoi peecrparlii 0120U102048)>; CrnopenH.rr HoBoro uororiHH.tr rvreroAis

Spaxro4iarHocryBaHHs uarepianin i xoncrpyxqifi Ha o*roni BuKoprrcraHHt
nefiporrHux Mepex ( J\b aepxpeecrpaqii: 0119U001323) ra niAnoei4ae nanpqNdxaNa i
3aBAaHH.f,M <Eneprernr{Ha crparerix Yxpainu <<Ee:nexa, eHeproeSerrunnicrr,
KoHKypenrocnpoMoxnicm>> Ha nepiog Ao 2035 poKy), cxBaneHoro
Posuopx4xeHHrrM KMy nia 18 cepnHx 2017 p.Ne 605-p.

Oco6ncrnfi nnecorc rqodynaqa B orpnManui HayrcoBrrx pe3yflurarin.

noBepxoHr i o6qpyHryBauHtM

crBopeHHr. fi BuKopucraurul

OcHosHi uayroni p$yJrbrarLr ra Br4cHoBKH Ar4ceprarlifiHoi po6oru orpuuaui



aBropoM caMocrifiHo. 3oKpeMa:

BuneAeHo arrariru.{ni ra erranipuuui sarexHocri gnx Br{3HaqeHHf,

npr4cKopenHr, rpaerropii pyxy a6parzanoi qacrr4uKr,r B npoqeci
urnu4xocri,.-
BlopaqlHHo-

ni4qenrponoi o6po6rcu AIrfl Br43HarreHHr fioro ocHoBur{x cr{JroBr4x ra inuux
napaMerpie. BuneAeHo aH€rfiiru.{Hi 3aJre)KHocri, rxi Br,r3HaqarcTb BnnuB napauerpiu
ni6paqifiHo-nigqenrponoi ycraHoBKrr, ii pyxy, @isuro-*rexani.rHux xapaKrepracrrrK
o6po6nroBanbHoro cepeAoBurua Ha arvruniry,uHo-r{acrorHy xapaKTepracrnKy
KoJrrdBarrb 6a:osux napauerpin, sri xapaKreplr3yrorb iureHcunnicrr npoqecy
ni6paqifi Ho-ni4qeHrponoi o6po6rn Aeranefi ;

Pospo6neHo MareMaruqHy MoAeJrb npoqecy n:aeuoAii rpaHynn 3 rroBepxHero

4erari, Ha rKy oAHoqacHo Airotr cvrilvr ni6pallii i ni4qeHrposi cr.rru, s6inruyrouu
o6'eu uarepizury, Ho spisyerrca.

Pospo6neno 4uHarvriuny MoAerrb pyxy clrrrKoro cepeAoBurrla ni6paqifino-
ni4qenrponoi o6po6rra 4erarefi, ryo xapaKTepn3yerbcr yHinepcanrnicrro
BllKopr4cranux 3a HarBHocri nepeooHaHculrx ra pe3oHaHcHrrx KoJrHBaHb;

llpone4euo eKcrrepuMenranrui AocniAxesns ni6pauifiHo-ni4qenrponoi
o6po6rn 4erarefi 3 Meroro oqiurcu reoperr{qHoro MoAenroBaHHr ra BcraHoBJreHHt
pos6ixnocri pesymrarin reoperlrrrHr4x pospaxyHxin is pe3yJrbraraMu
eKcrrepuMeHT€rJrbHr4x AocriAxenr ra BcraHoBJreHH.f, rexniro-eronoruiqnux
xapaKrepvrcrr4Kvr npu ni6paqifino-siArleHTpoBifi o6po6qi Aeranefi. CnpoerrosaHo i
BrrroroBneHo rexHonoriqne ycrarKyBaHuf, Arx ga6esleqeHrrr [poqecy pyxy cr4rrKofo
cepeAoBurrla B npoqeci ni6paqifino-ni4qeHrponoi o6po6rn 4eranefi 3 BH3HaqeHHrM

nuroMoro 3H{TTff MeraJIy, ruopcrKocri, ir,rirporBepAocri, xrocri Aeranefi cKJTaAHHX

npo$inin.
,{ocronipnicrr ra o6rpynronaHicru orpuMaHux pery.nrrarin ra

3arrporroHoBaHlrx aBTopoM piruenr, BncHoBKin, pexourenAauifi.
Buropracraui n.ur{ceprarlifiHol,ry AocniAxeHni uero4rl, HayKOBi nonoxeHHr ra

uiAxo4u ga6eguequru fioro o6'exrusnicm, HayKoBy o6rpynroeaHicru, cucreunicm.

pe3yJrbTaTrB Ha HayKoBo-TexHlqHr{x
pe3ynbraraMr{ inunx ,{ocriAnuxis,

roHSepeHqixx ra
a TaKoxt BHpooHI4qI4M

,{ocronipHicrr orpl{MaHl{x perynrrarin sa6esneqyerbcr o6qpyuronanicrro
spo6renux rrplrrryuleHb, KopeKTHo BrrKoHaHraMr{ TeoperurrHraMr4 AocniAxeHHtrMrir,
pe3yJIbTaTaMLI eKCrepLIMeHT€LrrbHLlX AOCniAXeUr, B TOMy .rraCri Ha po3po6neUifi
eKcnepuMeuramHift ycraHoBrli r yrraonax nupo6HurrrBa, anpo6aqiero orpr4MaHr,rx

pesy.rrrarin Aoc.ni4xeHr. Poepo6neni B gr,rcepraqii pirueHHa
HoBI{3Hy ra npaKTlrqHe 3HaqeHHr, a:po6neni nucnonxrd ra peKorvreHlarlii HaJre}KHrdM
rII4HoM o6rpynrosaHi ta nnpiruyrorb nocranreni saAa.ri AocliAxenr, y
po:n'r:auur TKLIX sa6esne.reHo niAnnulenru rexniro-exoHorrai.rHux
eKcrlJlyaraqifinrx rloK€l3HrrKin npu ni6parlifiHo-ni4qeurponifi o6po6qi aeratrefr ra
npaKrurlHoi peani:aqii paqioHa[bHlrx rexHoJrori.rHzx npoqecin uarunno6y4innoi
rany:i Yrpainu.

Crynins HoBTI3HI{ ocHoBHr{x pery.nrrarin qucepraqil nopinnnno 3

BiAoru u*r u Aoc"uiAxen Hfl M rr a n a"[ori.r Ho ro xa paKTepy
Ha ocHosi cprcteuHoro ui4xo4y go 4ocniAxeHHs rexHoJrori.{Hux upoqecin

ai6pallifiHo-ni4IleHrponoi o6po6rz Aeralefi s cuny.roMy a6pasunuoMy cepeAoeHrqi
y po6ori orprrMaHo raxi Hayrconi pesynbrarr{:

y3roAxeHH.f,M 3

BrrpoBaAx(eHH.f,M

MaroTb HayKoBy
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-- HaoyJrr4 noAaJrbluoro po3BLrTKy aHalrTHrrHl 3aJrexHocTl Arrfl Br43HarreHHt

xineruquoi eneprii curosoi sgaeN,roAii eneMenris curryqoro a6pasunnoro
cepeAoBraula 3 noBepxH.nMu o6po6nrcBaur{x 4erarefi, tl1o Aarorb uoxlunicrr
ni4i6paru paqioHanrni KoHcrpyKrunHi ra xineMaru.rHi napaMerpn HoBoro
ycrarKyB annfl, i xaparrepncrrdKrr a6pasnnHoro p o6 oqoro cepeAoBraula ;

- Bnepue poepo6neHa npy)KHo-B'A3tca MoAeJrb pyxy cr{nyqoro a6pasunHoro
cepeAoBprrqa is BrBHarreHHrM AunauiqHux napaurerpin npu fioro agaeNdoAii is
[oBepxHrMu Aera"ni y rauepi ycrarKyBaHHr 3 rroxuJroro Bicuo o6eprannr Arfl
ni6paqifino-nigqeurponoi o6po6xn, uo Ao3BoJrre nporHo3yBarvr arvrnriry4no-
qacrorHy xapaKTepprcrlrKy KoJrr{BaHb a6pasunuoro po6o.roro cepeAoBurrla, sKa

BrrJrr4Bae ua iHrurcusHicts epis auur rvr arep i any ;
- Brrepue Ha ocrosi Aunauirz ri6paqifino-ni4qenrponoi o6po6ru BHBeAeHo

aHaliru.rni sanexHocri, sri ecraHoBJrrcrorb cuinniAnolueHHr napaMerpin upoqecy
Mexalri.rnoro o6po6renns rroBepxoHr Aera"nefi cr4nf{r4M a6pasnnnlrM cepeAoB}rrqeM

AJn pe3oHaHcHoro i nepesonaHcHoro nuua.qrie.
Ilepe.rrirc HayKoBux rparlb, qKi nigo6paxarorb ocnonHi pe3yrbrarn
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B ony6nironanux npaqrx AocrarHbo rroBHo po3Kpkrro ocHosHi pe3yJrbraru
TeopernqHux ra eKc[epuMeHTuurbHlrx 4ocri4xeHr, Iqo suxoHaHi s4o6ynauerra

oco6zcro.
Hayrcone 3HarreHHq BuKoHaHoro AocJriAXeHHq is sasuaqeHHfl M MorrcJrrrBrrx

HayKoBr{x raJry3efi ra pos4i"rrin rporpaM HaBrraJrbHrrx Kypcin, ge Moznyrb 6yru
sacroconaHi orprrMani pesy;rrrairu rroJrrrae y o6qpyHrysaHHi rexnonorii ra
ycrarKyBaHHfl ni6paqifiHo-ni4qenrponoi o6po6xn Aerarefi cKJraAHoro npo$inro ig
niAnuqennsu rpoAyKrlrnsocri $op*rynaHnr srocri ix noBepxHeBHX uapin,
suseAeHi anariruqni Ta eunipuuui ganexHocri p.nx BLr3HaqeHHr urau4rocri,
rpucKopeHHt, tpaerropii pyxy a6pa:znnoi rracrlrHKlr npoqecy si6paqifiHo-
ni4qenrpoeoi o6po6rcu 4rx BI{3HaqeHH.rr ocHoBHLrx cr{JroBr.rx rapaMerpin npoqecy ra
isurprx rapaMerpin, o6qpyHrynanHi rrapaMerpin ra pexr,ruir po6oru ni6parlifiHo-
ni4qenrponoi ycraHoBKlr, Si:uxo-uexani.rHnx xapaKreprdcrr{K o6po6moB€urbHoro
cepeAoBllrqa, auuiryAHo-rracrorHr4x xapaKTepncrlrK KoJrHBaHb,

xapaKreplr3yrorb inrescunHicrr rpoqecy ni6paqifiHo-ni4qenrpoaoi
4erarefi, a raKox( B o6qpyHrynanni saroHoruipuocrefi rpoqecy pyxy
cepeAoBr,ru{a ni6paqifiHo-ai4qenrponoi o6po6ru 4eranefi, u{o xapaKrepr43yerbct
yninepcannnicuo BuKoplrcranHfl, 3a HarBHocri HeperoHaHcHHX Ta pe3oHaHcHHX

KoJILIBaHs. Oxpenai pesynrrarv qacrKoBo Br4KoplTcroByB€rJrr4cr npr4 niArorosqi
6arananpie sa cueqiamHicuo 131 <fIpuKJIaAHa uexaHirca> Ha xa$eapi inxnnipranry
uauluno6yAinnrax rexsororifi TepnouinbcbKoro HaqioHanbHoro rexHi.rHoro
yuinepcurery irraeni IsaHa llynrox npu sprKraAaHHi 4ucqunliH <<TexHonori.rHi
MeroArI nupo6nnqrBa 3aroroBoK AeraJrefi uaurnH>>, <<TexHororis o6po6rrE TunoBlrx
Aetalefi Ta cKJIaAaHH.l MaIuLIH>, <<TexHororis ra ycrarKyBaHHr ruauruno6yAisHux
rupo6unqrn>.

Ilparcru.rHa Ilinnicrr pery.rrrrarin Aoc.niAxcenHs i: 3a3Har{eHHqM
KoHKperHoro nignpnervrcrBa a6o ra"rysi HapoAHoro rocrroAapcrBa, Ae BOHH

Mo?r(yrb 6yrn sacrocoeaHi
B po6ori otpuuaHi Hosi uayroni ra rpaKrnqHi pesynrrarn, porpo6neHi

MeroALrKLr fi perouen.qaqii.
Pospo6neHo ra o6rpynroBaHo HoBy KoHcrpyKqiro ni6paqifino-nigqenrponoi

ycraHoBKu, n rtrciit:4ificurcrorbcr cKJraAHi xyroei KoJruBaHHx ra o6epraHHq HaBKoJro

noxuloi oci po6ouoi xavrepn, Ta BH3HaqeHo ii ocnosHi napaMerpn, xapaKTeplrcrr{Klr
inrenczsHocri npoqecy o6po6renn.s Aerzurefi.

3aupononoBaHo MeToALIKTI npoBeAeHHs eKcrrepr4MeHTuurbHrrx AocriAxeHb 3

BI,I3HaqeHH.[ BTIJIIiIBy perynboBaHlIx napaMeTpin ni6paqifiHo-eilqenrponoi ycraHoBKr{
ra fioro eleueuriB 3 BI{KopI4craHHrM craHAaprHoro ra poepo6JreHoro o6laAnanns.

Poapo6neui rpaKrurrHi pexovrenlauii Auru 3Mofy s6imuuru rrJroHy

f,Kl

o6po6ru
crlnKoro

ni6paqifiHoro BrrJII4By AJII o6po6uxroqoro a6pa:nrHoro po6oqoro cepeAoBr{rua, ruo



rrplr3BoAlrrb Ao s6imureHHr cunra ngaeNdoAii a6pazusuoi rpanyrlE s odpo6ntorauoro
rroBepxHero Aerani, po3rur4peHHr rexHoJrori*runx MoxJrl{Boctefi ni6pallifiHoi
o6po6rra i ni.qnnuleHHt rlpo4yKruBHocri ni6pauifinoro rpncrporo.

Orpervri Be3yJrbrarra po6oru qacrKoBo Br4KoprrcroByB€urlrcfl, npu niArorosui
6arzuranpip ga cueqiamsicno 131 <fIpuKJraAHa uexasira> Ha rcaQe4pi inNunipnHry
uaurauo6yAieHux rexnororifi TepnoninbcbKere naqiona-ubuoro rexni.{Horo
yuinepczrery irraeHi Inaua flyruox ra nigrorsnui Saxinqir ocsirHro-HayKoBoro
pinnx AoKrop Sinoco<fii npn suxraAaHni AlacqunriH <<Texsonori.IHi MeroAH

nupo6nnqrBa 3aroroBoK Aerarefi MaIuLrH), <<Texnonorir o6po6KI,I TrIrIoBIax 4erarefi
Ta cKJra.qaHHrr MarurrH>, <<TexHorori.s ra ycrarKyBannfl, uaruuuo6yAinHlax
nupo6nxqrn>. ,{ocri4uo-rpoMrrcJroBa nepenipra perymrarin 4ocri4xenr, ig ik
BrpoBaAxeHHrM, 6ym BrirKoHaHa y nrapo6nvrrux yMoBax ua TIB <<Eyrar>> (cut
MrErylunqi) ra TgOB (BMn Eueproxoncrpyrqin (rnr. Piane). Texni.rHa HoBr43Ha

orplTMauux AocniAxeHb 3axurrlena 3 rrareHTaMra Vxpainl4 Ha Kopl4cui uoAeri.
Oqinxa crpyKTyprr Ancepraqii, ii rvrosu Ta crr{Jrro BrrKflaAenHr ,.{ucepraqia

cKJraAaerbcfl 3 aHoraqii, :uicry, Bcryrry, qorr4pbox por4ininr. BHcHoBKin, cnrEcry
EnKoplrcraHr,x AXepeJr. Mosa ra cruJrb 4ucepraqii xapaKTepr{3yrorbc{
qinecnpruonanicto ra rrparMarr43MoM, scnicno i cNnracrosorc 3aBeprueHicno.

,{ucepraqis, za crpyKTyporo, MoBoro ra crI,IJIeM BrdKnaAenns niAuoni4ae BLrMoraM

MOH Vrpainu,3oKpeMa HaKa3y MOH YrpaiHu J\b 40 sil 12.01.2017 p. dlpo
3arBepAxreHHr BLTMof Ao oQoplarennx 4racepraqii>> Ta rraicrurr sci neo6xiAHi
cTpyKrypHl eJreMeHTu.

BucHonorc

,{ucepraqi.a faraHa lOpia -flpocnanoBu.rra Ha reMy <[Ii,qnraqeHHt
eQerrranuocri rexnororiqnoro npoqecy ni6paqifino-ei.{qeHrponoi o6po6xu Aerzurefi
B ClrlyrroMy aopa3nBHoMy cepeAoBrrrql), IIIo rroAaHa y BurJrrAl cneqlaJrbHo
niAroronnenoi rsariQiraqifiHoi nayronoi npaqi Ha rpaBax pyKonr{cy, e aKry€rJrbHuM

3aBeplueHuM HayKoBI4M AocJliAxeHnsu y rKoMy poen'xsaue HayKoBe 3aBAaHHf, 3

yAocKoH€uleHH.u rexnororii ra ycrarKyBaHHr ei6parlifiHo-nigqenrponoi o6po6xra

Aeranefi cKJra.qHoro upoQinro is niAnuu{eHnsNr rrpoAyKTllsHocri ra sxocri ix
rloBepxHeBux urapin, Mae HayKoBy HoBH3Hy ra [paKTrlrrHy qiHnicrr, uicrum
uayrconi Hosi nonox(eHHs ra o6lpyHroraHi reoperuuHi i ercnepuuesralrni
pe3yJlbraru rIpoBe.qeHLIX s4o6yna.rervr AocniAxeHb, rrlo Marort icrorne 3HaqeHHr Art
ranvgi 3HaHb 13 MexaHi.{Ha inxenepir ra ni4rnepAxyrorbcs ruarepialauu,
OUYOJIlKOBAHUM14 15 uayroBux ilpar1f,x, B r.q. 7 crarrsx y $axonux BprAaHHrx,
3oKpeMa y
rr,roHorpa$ii,

sapy6ixnonay nepio4ravHoMy ru4anui, ra o.qnifi ony6nirosaHifi
3 uarenrax Vrpainu Ha ropncHi uo4eni, anpo6aqiero Ha HayKoBlrx

B

ron$epenqixx s ony6niryBaHHsM 4 res HayKoBr4x ron$epenqifi, aarnepAx{eHr,rMr4
pe3ynbraraMl{ eKsrlepl4MeHT€urbHr.rx locniAxeHb ra nnpo6nuur4M BnpoBaAxreHHflM,
niArnepAXeHLIM siAnoniAHrIM aKroM ra BnpoBaAXeHH.f,M B HaBqanbHrafi npoqec.

,.{ncepmqir, u1o BrIKoHaHa s4o6ynaueu oco6ucro, xapaKTepr43yeucs eAnicrro
:uicry, niAuosiAae ocnirnro-HayKoBifi nporpaui uiAroroBKrr 4orcropia QirocoSii sa
cueqialrnicrro 131 - llprarua4Ha MexaHira, nzuoraM HaKa3y MOH Vrpainn Ns 40
nit 12.01.2017 p. nflpo 3arBepAxteHH.rr BrrMor Ao oSoprrarenur 4racepraqii> ra
flopa4ry rIpoBeAeHHt eKclrepuMeHry 3 npucyAlxeHHlr cryneHr AoKropa $inoco$ii ,



3arBepAxeHoMy rrocraHoBoro Ka6inery Minicrpin Yrpaiun nit 5 6epesru 2019 p.

Ns167.
3 ypaxynaHHrM Brarrle BriKJraAeHoro ra uayronoi :pinocri i npoQecifisprx

xxecrcfi farana lOpix -flpocranoBvrqa, 4ucepraqix <flinnuuleHHr eQerrunHocri
rexHorrori.rHoro rpoueay si6parlifiHo-ciaueurpoaoi o6po6rra Aeranefi B clrnfroMy
a6pa:uenorray cepe4onnrqi> peKoMeHAyerbc.[ Ao po3rntAy ra 3axl4cry y
cneuianigonaHifi nqenifi pa4i sa cneuiamuicuo 131 - Ilpnxna4na uexasira.

Peqen:eHru:

flpo$ecop rca$eaplr aBroMo6iniB

A.r.H., upoQecop

.(-
<p IsaH rEBKo

,{oqenr raQe4pn aerouo6irin, afflry-
K.r.H., AorIeHr o,J BonoAnrr,rup ,{3IOPA

fli.qnracra peqenseurin A.r.H., npoSecopa IBana |EBKA ra K.r.H., AorleHra
B ono[anaxpa .{3IOPI,I s acsi

Ilpopexrop s Hayroeoi
nauionarbHoro rexniq
ivreni IBaHa flyruox, A.T.H., o MAPYIIIAK
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