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BrAfyK

o{iqifiHoro orroHeHTa

AoKropa rexuiqsux HayK, upoSecopa Tec.urcrca Bacurq Murco,uafioBrrqa
Ha AHcepraqifiny po6ory IIIusua Ceprir Inanosuqa Ha reMy <<Modeni, twemodu i

iuQopua4iilua mexuonozin nouimopuHey napaMempie nqrunHo-MacmunbHux
uamepianie y cucmeMax lx s6epizaHHfl>>) noAaHy Ao 3axr4cry na s4o6yrrf, HayKoBoro

cryneH.rr AoKropa SilocoQii
n ranysi 3HaHb 12 <In$opnaqifiui rexuolorii>
sa cueqiamnocri 722 <<Kotvru'rorepui HayKr4)

Amryalunicrr reMrr gucepraqii.
Ponr rarLIBHo-MacrI4JIbHI4x Marepiar s (IIMM) n 4ixmuocri nzpo6Hr4qux cr4creM

i ni4upzeMcrB 6yAr-.aroi ranysi er<ouol,rix HaA3Brlrrafiuo rerura. [na sa6esne.reHHf,

6eauepe6ifinoi po6oru 4iurHocri ui4upueMcrB pisnoro rzny u1o4o6z norpi6ua BeJrr4Ka

xilrxictr pisuonaanirsux nupo6uzvr4x pecypcin, nerzry nr4ToMy Bary B flKr4xgafiuarorr
naJII,IBHo-MacrI4JIbHi vrarepianra. 3i 3pocraHHrM poni TpaHcnoprHux nepeBe3eHb y
cnirosifi eronouiqi ra uocuJreHHflM exorori.rHr,rx Br4Mor Ao rpaHoloprHr4x gaco6is --

nI4TaHHfl eSexrunuocti Bzropl4craHHfl eHeprerurrHr,rx pecypcin ua6ynarorr oco6rusoi
aKTyaJrbHocri.

Y crpyrrypi ouepaqifinzx Bl4rpar rpaHcnoprHr,rx xovruanifi, 3oKpeMa y MopcbKr4x

rlepeBe3eHHflx, napricrr [anvBHo-Macrr4JrbHzx Marepianis e o4uiero s Hafi6irbruzx
crarefi Barpar. E$eruznszfi uoniropl4Hr IIIIM crpr4qe paqionanbHoMy s6epiranuro ra
cloxrIBaHHIo [aJII{Ba, eKoHoMrrrb $iuanconi pecypca ra, BoAH !rac, [pr43BoAr4Tb Ao
3MeHrrreHux ruxi4n rB:zX nzr<ra4in n arvro c Qepy.

Icnyroui MeroALI uoniropzury IIMM Marorb ueeHi o6uexeuus. Bararo
rpa4zqifiuzx ni4xo4in Sasylorbc, Ha crarzqHr4x HopMarr4Bax,po paxoBaH:axsa ocHoni
ycepeAHeHrrx yMoB, rqo po6urr ix uaroe$exrvtBHvtMr4An.rr rorrHoi oqiHxz e$exrzauocri
4un anaivuo grraiHsrax peaJrbHr4x yMo B erculyaraqii.

lloupra cyrteeufi po3BI,IroK cyrlacHr4x uero4in i rexHolorifi vroniropuHry [IMM,
MeroAI4 ananisy i onpaqroBaHH.rl AaHkrx, nporHo3yBaHHf, B crzcreMax uosiropr4Hry ra
pospo6ra ivriraqifinzx nao4erefi uoniropraury IIMM 3aJrzrrrarorbc.r cKJraAHHMr4

3a1aqaruz, xri uorpi6no po:n' xzyaatu cr4creMHo.
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Taxzla qrIHoM, pospo6neHHq Mero4in, uo4e teit ra iHsopvraqifinoi rexuolorii
l,touiropzury [aJII{BHo-Macrr4JrbHr4x vrarepianir Ha ocsoni SopvralisoBaHr4x
croxacrHr{Hrlx rrao4elefi, 3oKpeMa, KonbopoBzx Mepex flerpi, a raKox Br4KoHaHHfl

3aBAaHb uoniropzury IIIIM n pisnr,rx rexniqrurx cr4creMax - e KTyanbHr4M HayKoBZM
3aBAaHHflu, nupiureHHf, f,Koro Aacrb 3Mory ni4nzrqurz .sxicrr ra SyHrqioualrgicrr
cyqacHl,Ix crlcreM eKcrrnyararlii ra s6epiralru fl tarruBHo-Macrr4nbHr4x vrarepianin.

Bi4uoni4uo, reMa Ar{ceprarlifinoro 4ocri4xeuur <<Modeni, uemodu i
iufuopuat4iilua mexuonoein uouimopu zy napauempie nqrulHo-MacmurbHtlx
uamepianie y cucmemax ix sdepieaHHn>> e aKTyaJrbrroro.

3ntqsoK po6oru 3 HayKoBrrMrr [porpaMaMr.r, rrJraHaMrr, TeMaMrr.

[ucepraqix BI4KoHyBaIracfl ni4noni4no Ao npioprarerHr{x nauprrrain HayKoBo-

AocliAruax po6ir 9opnonropcbKoro uaqiouarbHoro yuiaepczrery iueui flerpa Morunz,
ni4noniAuo Ao KoopAl4Haqifinzx uraHis Minicrepcrna ocsirz fi HayKr{ Vxpainu.
3oxperraa, uayxoni 4ocni4xeHH.rr Br4KoHyBanvcfl B paMKax 4epx6rogxersoi nayxonoi
reMI4 ra$e4pz iurelerryaJlbHl4x iuQopvraqifinzx crrcreM: <PoepoSneHHf,
aBToMarlagoeaHoi cIacreMI{ KepyBaHH.rr ri6praguravr eHeprerr{rrHr4M KoMrrJreKcoM is
3acrocyBaHHflM saco6is Ixryr{Horo iurerex y Atts sa6esue.reHHf, eHeprerr4.rHoi 6esnerz
Vrpaiuz> (uovrep AepxaBHoi peecrpaqii IbO120rJ102032, poKr.r BLrKoHaHH.rr: 2O2O-

2021). Pesymrarz po6orz nupona4xeui Ha ui4npzeucrB x. foxyueuru, qo
ui4rnep4Nyrorb Bnp BaAxeHH.q pe3ynbrarin 4ucepraqifiuoro 4ocni4xeHHtr HaAaHo y
4o4arr<y B.

Oqinrca HayKoBrrx pe3yJrbraris 4ucepraqii.
Hayxona HoBI{3Ha peayrurarin rr4ceprarlifinoro 4ocri4xeuHx [or.f,rae B

HacTyrrHoMy:

- Bnepute pospodneHo: Mol'er^suvtir. niaxia 4nr no6yAoBr4 inriraqifinux rrao4erefi

uonir:opuHry TIaJII4BHo-MacruJIbHr4x uarepiarir,, nxufi BnKopr.rcroBye cueqiani:oBaHy
anre6py ra reopiro Mepex flerpi, Iqo Aa€ 3Mory BpaxyBarvr araHzr ra finrosipnicui
npoqecu, qo BTIHI4Ka rb B pe3ymrari eKc[Jryaraqii cucrervr s6epiraHH-rr ilarrvBa.

- Bneprue pospo6neuo: irv,iraqifiHi Ir,ro4eni Anfl. carcreMr,r M niropunry nalrr{BHo-
MacrI{JIbHI4x vrarepianin B crrcreMax s6epiranna rrarrLtBa 3aKpzroro rvrry, sri
BrIKopI,IcroByIorb KoJlbopoBi vrepexi llerpi, Iqo Aae 3Mory BpaxyBarra pisHi craHrl
cI4creMH, IrIo BHHI4KaTTr B pe3ynbrari excuryaraqii Ta Aae 3Mory pealisynara pisni
cqeuapii SynrqionyBaHHf,, IrIo ni4nzqye eQexrznuicm czcreMr,r tr,rouiropznry
TIaJII4BHO-Ma0rI,IJIrHIzIX Marepialis 4o pisnvlx eKcrrnyararlifinzx Br4Mor.

- BdocrcoHaneHo: iHSopvraqifiny rexnororiro uouiropzHry nanuBHo-Macrr4JrbHr4x

naarepialiB, 3a paxyHoK BI{KopI4craHH.s vrerogin irvriraqifinoro MoAeJrroBaHHfl ra ruero4in
nporHo3yBaHH.fl, IrIo aJIo MoxJlr4eicrr ui4nzqurr.r eSerraeHicrr Br4Kopr,rcraHHfl pisuzx
cr{creM s6ep iranu fl ilarrvrBa.
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- Ompuuae nodanuruuil po36umoK.' npoqec uouiropzn ra nporHo3yBaHHfl
rlapaMerpin 4nr cy4nonoi czcreMl4 s6epiraun fl rrarl.4Ba. Ha ocHoni uero4iB Marrrr{HHoro

HaBrraHH-f, ra xou6iuyBal{H.fl uporuo:in, txuir ui4uzuqye esexrznnicm ii ercunyaraqii.

Hayroni IroJIoxeHHfl, BI4cHoBKkI i pexonaen4aqii, nane4eui y Ar4ceprarliitttiir
po6ori, y cyr<yunocri MoxHa rnaniQixyBarrr .rrK BHecoK s4o6ynava y no4amurufi
po3Bt4roK HayKoBI4x 4ocli4xeHb y c$epi inQopuaqifinzx rexHoJrorifi naoniropr{Hry
TIaJII,IBHo-MacrHJIbHI{x Marepialis. Pesyrurarr,r Ar4cepraqii [Lamra C.I. € 3Har{ytqvvru 1.nfl
raryai 3HaHb 12 <In$opnlaqifiHi rexHoJrorii> ra cneqialrnoc i 122 <<Korun'rorepni
HayKH).

[parcru.uri pesynsrarr{ po6oru, ix pinenr ra cryniub BrrpoBaA}KeHHfl.

llpar<rz.rua qiunicrr po6oua IloJrrrae y pospo6leHui uero4in, ipriraqiilnzx
uo4enefi i inSopuaqifinoi rexHoJlorii uoniropr4Hry napaMerpin narzsHo-MacrrrJrbHzx
uarepialin 4n-a pisnzx cllcreM s6epirannx ra in$opnaaqifinoi cracrerrlz vroHiropuHry i
rlp o rH o3yB aHH.rI n ap aMerp i n 4nx cy4no n oi c 14 creMr,r : 6 ep iranu fl rrarrr4Ba.

3oxpeua, pospo6neHo MoAenruprfi uiaxia 4nx uoSyAoBr4 iuiraqifinux uo4elefi
rvrouiropaHry naJluBHo-Macrr,rJrbHr,rx uarepiaris, txuit Br,rKoplrcroBy€ cneqianisoBaHy
anre6py ra reopiro Mepex llerpi, qo Aa€ 3Mory BpaxyBartt craHr4 ra fivrosipnicHi
[poqecu, qo BI,IHHKaIorb B pe3ynbrari excnnya:raqii clrcreM a6epiranna rraJrr4Ba.

Pospo6neuo ivriraqifini nao4eni Anfl cr4creMr,r uouiropunry napavrerpin rraJrr{BHo-

uarepiarin B cr4creMax ik sSepirauux, qxi peanisonaui Ha ocuoni
Mepex llerpi, tqo 4ae 3Mory BpaxyBarr4 pisui araHr cr,rcreMr4, sri
B pe:ynrrari excnnyaraqii Ta ui4nzulye :SeruarHicrr cprcreMr{

rIaJrIzBHo -Macrr{JrbHr,r x Marepi ani e 4o p isnzx eKcnnyaraqifi Hzx Br,rMor.

Baxrzse npaKTLIr{He 3HaqeHH.f, Mae yAocKoHaJreHa inQopnaaqifina rexuoloris
uouiropzHry nanvBHo-Macrl4JlbHlrx lrarepiarin, sa paxyHoK BrrKoptrcraHH.rr rrlero4in
inriraqifinoro MoAenroBaHlus., uerogin [porHo3yBaHH.rr ra rrpoqec vrouiropHnry i
rlporHo3yBaHHfl rapa erpia 4rx cy4nonoi clrcreMrr s6epirannfl ilarrr4Bq ua ocuoni
uero4in MaIIrHHHoro HaBqaHH.f, Ta xorra6inynatHfl nporuosin, sxuit ui4nzrqye
eSerrunnicru ii ercunyaraqii.

HaupaqroBaHH.a aBropa npofirunu H nexHy rpaKrurrHy aupo6aqiro. OaepNani
nayr<oni pe3ynbraru AocniAxeHb y Btlrns.Ai iNrirarlifiuux uoAelefi ra nporpaMHoro
sa6egne.IeHHq inQopnaaqifinoi cr4creMr4 BrrpoBaAxeHo y AiqruHocri roprinenrHoi
xouuauii dOBEHTA>>, Ha cy4ni "SOPHIA I" (IMO: 9546007) ni4 uac eKcrnyararlii ra
y HaBqanbHoMy upoqeci rcaQe4pra iurenex:ryarrbHrrx iuQopvraqiirtrux cr4creM

9opnovropcbKoro uaqionanbHoro yninepczrery iueni Ilerpa Morztu.

MaCTI{JIbHLlX

KOJrbOpOBr4X

BI/tHI{KaK)Tb

uoniropznry
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flosuora BrIKJraAeHHr pe3y"usrarin 4ocrigxerrb B ony6nircoBaHrrx rr pa qqx.
3a pe:ynrraraMl,I AuceprarlrfirruxAocriAxeur ouy6rixosaHo 14 nayxou4x rrpaqb, 3

flKHX 5 ny6nixaqifi y BI4AaHH.rrx, BKJrroqeHax Ao llepeniry Saxonux Br4AaHb Vrpainrz
(xareropi, "8"), 9 uy6nir<allifi s:6ipnurax nrarepianie N{ixHapoAHktx ra BceyKpaincrrux
r<on$epeHryiir, 4 3 Hlrx BKJrroqeHi 4o nayrcoMerpr,rrrH oi 6asu Scopus.

Kinrrcicrr uy6niraqifi ni4uoni4ae Br,rMoraM, rr{o npe4'xuf,rorbcf, Ao

Ar4ceprarlifilr^ux po6ir na s4o6yrrf, HayKoBoro cryneHfl AoKropa Qinoco$ii.

Cryuinr o6rpynronanocri HayKoBr.rx rroJrolneur i Br.rcuoBrcin 4ncepraqii ra ix
gocronipuicrs.

B upoqeci posn'asaHH-rr rocraBJreHrrx y Auceprarlii sanAaHr, pospo6qi uayxonux
rroJloxeHb, nncnosxis ra peKoMeHAaqifi, aBropoM nzxopucraui peanrui ,qaui, sri
o4epNani s pisuux Axepen, 3 pe3ynbraris ananisy cyqacHoro craHy i uepcnexrun
po3BI,IrKy ereMeuris inQopuaqifinux rexuororifi Ta uoAerefi p.nfl vroniropranry
TIaJII,IBHo-Macrr{JIbHI4x trrarepiarin, a raKox, rpyHTyIo.II4cb Ha [paKTI,rrIHoMy

nupo6nrauoMy AocBi4i anropa Ancepraqii y poapo6nenni i ananisi uo4elefi TaHa ocnoei
peanbHl{x AaHI4x 4nx in$opuaqifinoi cucreir,ru uouiropunry. TarzM rrr,rHoM, uane1eui n

4Iacepraqii pe3yJrbrarr4 criA BBaxarr{ AocrarHbo o6rpynroBaHr,rMr{, qo
ui4rnep4xyerbc.fi AaH:zv^vr MoreJrroBaHb, eKclepr4MeHTaJrbHrrx AocliAxeur ra
[paKTI,IiIHI4MI4 pe3ynbraraMpt) .qri ui4rnepAxyerbcq, TaKox, HaflB:a:aMr4 aKTaMr4

BnpoBaAxeHb.

Bci uayxoni pesymrarrl luceprallifinoi po6oru orpuvrani aBropoM cauocrifino.
Oco6ncro s4o6ynauesi Harexarr raxi nayr<oni Ta npaKTrr.*ri pesynbrarr4: uo4elruufi
uilxia 

^nfl 
uo6y4oua inriraqifiHrax uo4erefi naouiropzury rraJrr,rBHo-MacrlrJrbHtzx

uarepianis, r.xuit Br.rKopr{croBye cneqianigoBaHy anre6py ra reopiro Mepex llerpi, rqo

Aae 3Mory BpaxyBarl,I craHra ra fiuoeipuicui npoqecz, qrci suHr,rKarorb n pesynrrari
eKcrnyaraqii cr,rcrevr s6epiraHlr.fl.rrarvrBa. Bnepure po:po6reHo iirairaqifiui vro4eni An.s

cr4creMrr nrouiropuury [€ur{BHo-Macrr4JrbHr4x vrarepianin B cr{creMax s6epiraunx

rI€uII4Ba 3aKpl{roro rr,rny, xri nuropr4croByrorb Konboponi uepexi Ilerpi, rlo Aae 3Mory

BpaxyBarz pisni craHr4 clrcreMr4, xt<i suttuKarorb B pe3ynbrari ercunyaraqii Ta Aae

3Mory peanisynarz pisni cqenapii SynxqionyBaHHq, rqo ui4nrzqye e$exrzeHicrr
cI4creMI{ uoHiropuHry nanuBHo-MacruJrbHl4x uarepianin 4o pisnux eKcrrnyararlifinrax

Br4Mor. YAocronaneHa in$opvraqifina rexnoflori-f, ruoniropunry aJrr4BHo-Macrr4JrbHlrx

vrarepianin, sa paxyHoK Br4Kopr4craHHfl, uero4in inriraqifinoro MoAeJrK)BaHHf, ra uero4in
nporHo3yBaHH.f,, AaJr l4oxrlreicrr ui4nuIl\prrpr e$exrznnicrr snroprrcraHHfl pisuux

czcreM s6epirauux rrarprBa. Tar<ox, orpHMaB uo4amurufi po3BrrroK npoqec

uoHiropzury ra rrporHo3yBaHH-f, napau rpin Anfl cy4uonoi crrcreMr4 e6epiranna

ilarrLrBa, Ha ocHoBi nrero4in Marrrr4HHoro H rBrraHHr, Ta xonrSinynaHH.rr uporHosin , r.xuit

ni4nrarqye e$errunuicrr if eKcrnyaraqii. Poapo6neni Mero,qu, uoAeri ra iu$opuaqiftna
rexnororis uouiropunry nanr,rBHo-MacrHJrbHr,rx ruarepiarin, rrpoAeMoHcrpyBanv
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BI4coKy eQerrunnicm y nnpiureuui san4aur vrouiropzury aJrr,rBHo-Macrr,rJrbHr,rx

vrarepianiB, 3a paxyHoK Bl,IKoprrcraHH.rr uero4in ivriraqifinoro MoAenroBaHH{ ra uero4in
nporHo3yBaHH-s. Bouu 3HaqHo ni4nurqyrorr, eQer<rueHicrb rpoqecy uoHiropzHry y
crrcreMax :6epirannr ra rlpoqec nrouiropuury i npouro3yBa H.,r napaMerpin 4nx
cyAnonoi cLIcreMIl s6epirannfl rranvBa, Ha ocHoni naero4iB Ma[rr4HHoro HaBrraHH{ Ta

xorr,r6inyn aH:r^fl upo ruos iB, rr{o ni4rnepANye ix np aKTr4rrHy ui nnicm.

Oqinrca svricry 4ucepraqii, ii 3aBepruenicrr ra Aorpr{MaHHfl upuuqunin
arcageuiuHoi qo6po.recnocri.

3a csoiNa sl,Iicro\,I Arlceprallifrua po6ora s4o6yBar{a lllur.Lra Ceprix IsaHoszqa
noeHicrro ni4uoni4ae cueqialruocri 122 - Kolau'rcrepui nayxz.

[ucepraqifina po6ora e 3aBeplrleHoro HayKoBoro npaqerc i cui4varb rrpo nassHicru
oco6zcroro BHecKy s4oSynaua y HayKouafi naupf,M KoM['rorepHr4x HayK.

Posuxuysuu ssir uo4i6nocri ga pe3ynbraraur4 uepeniprr,r At4cepraqifinoi po6orvr
Ha reKcroni cninua4iuttx, MoxHa spoSuru Br4cHoBoK, ulo Ar4cepraqifiHa po6ora llfuxsa
Ceprir IsaHosz.Ia e pe3ynbraroM cavrocrifiHr4x Aocni4xeur s4o6ynaua i ue uicrzrr
erelaeHris SanrcuSir<aqii, ronruinrqii, $a6pzraqii, nnariary ra 3aro3t4rreHb.

Buxopucrani i4ei, pe3ynbrarr,r i rercru iuurux anropin Marorb uarexsi rrocr{raHHs Ha

ni4uoei4ne Axepeno.

Mosa ra crrrJrb BrrKJraAeHHfl pe3y.rrraris.

,{ucepraqifina po6ora HailLrcana yrpaiucrroro MoBoro. Bzrna4 naarepiany B

Alzcepral{ii e nocni4onHuvr i nori.rHo crpyKTypoBaHr,rM. Anrop .rirKo Aorpr4Myerbc.rr
HayKoBoro crI{JIIo, He nepeBaHTaxyrcr{r4 TeKcr gafieorc replriHonoriero. IloH.flrr.f,
BBoArrbc.fl BrIacHo iT. rloflcHrororbc-s y ni4uoni4uovry xourer<cri, qo po6urr, TeKcr

AocrynHI4M Arq Saxinqie cyvriNuzx ranysefi. Tepvrinz BrlKopr{craHo ni4uoai4uo 4o
cyqacHux craHAaprin y c$epi rorrau'rorepHrrx HayK. Marepial JrerKo cnpzfiuaerbcfl,,
o co6ruso 3 aBAfl Kr4 BAaJro ui4i6p anzvr inro c:rp aqlflN,r ra npr4KnaAaM.

Crpyrcrypa Arrcepraqifi noi po6oru.

{ucepraqifina po6ora oKnaAa€rbc.fl si ncryny, rrorr4pbox pos4inie, nucuonrie,
cnI,IcKy Bl4KopacraHurxAxepen i 3 4o4arr<ie. 3ararusuito6csrAzcepraqii crauonurc 178

cropiuru, 3 ,KI4x 128 cropinor upurraqae Ha ocHoBuvft rercr. Y rercri 4zcepraqii
HaBeAeHo 43 pucyuxie i 28 ralrruqr. CnzcoK BrrKopr.rcraHux Axepen noAaHo na 18

cropiurax i naicrzm 143 saitvreHyBaHrrr.
y rcryui o6rpyHroBaHo arryamuicm reMr4 Ar4ceprauifinoro 4ocli4xeuna,

c$opnaynboBaHo Mery 4ocni4xeHH, Ta HayKoBo-rpr,rKnaAHi san4a H-fl, rroKa3aHo gs'sgoK

4ocli4xenux 3 HayKoBI4Mra nporpaMaMr,r ra reMaMrr, HaBeAeHo HayKoBy HoBr.r3Hy

orpI,IMaHI,Ix pe3ynbra in, ix npaKTurrHy qiunicrs ra oco6uctuit BHecoK s4o6ynaua.
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y replxoMy po3Aini Al4ceprauifinoi po6orz Br{KoHaHo ronaurercuzfi orJrflA

ui4xo4in, asanig uero4in 'ra in$opvraqifinzx cr4creM vrouiropzury. BzsHa.reHo ra
crpyKTypoBaHo roH-flTT-f, uouiropaury. BrzsuarreHo Synxqii, o6'erctz, qini, uilxo1vr ra
eJIeMeHTH vroniropuury. flpoBeAeHo aHaris nrero4in i rexnolorifi nzvriproBaHHfl, erarrr{
ra oco6lvsocri uouiropzHry cl4creM nzurrrBHo-MacrrzJrbHux rraarepianis. BusHarreHo

rlepeBarl4 i ne4onixu pflAy ni4xo4in 4o nr,rvriprcBaHHq ra uouiropr4Hry. Onucauo i
4ocni4xeuo cyvacui MeroAI4 uoHiropuury rraJrr4BHo-MacrrrJrbHr4x uarepialin,
rlpoBeAeHo ix uopisHsnrH[fi ananis. Pesymrarrr npoBeAeHoro ananisy 1anr4 3Mory
cQopuyntoBarl4 xruoqosi Br,rMorrr Ao naafi6yrnroi insopvraqifinoi rexuolorii
u ouiropuHry nanr4 BHo -M acrr4JrbHrrx vrarepiauin.

y ApyroMy pos4ini npeAcraBJreHo ocHosHi reoperuvni 3acaAu, Ha -sKr,rx

no6y4onauo iuSopvraqifina rexHolloris tuoniropr{Hry fraJrr4BHo-Macrr4JrbHr{x Marepianie.
B pos4ini nusHa.Ieni i ouracaHi rorosui acuexrz uo6y4ona inQopvraqifiuoi rexsonorii
Anfl azpiureuur 3aBAaHb uouiropunry. Pospo6neno crpyKrypy onpaqroBaHHr
inSopnraqii npz poan'xsauni sa4av uouiropzury. Ilpe4craBJreHo Bnepue pospo6nenufi
MoAenbHl4fi uimia 4o posn'.rl3yBaHHq 3aBAaHb nrouiropznry IIMM n cucrerraax ix
:6epiranux. llpa qroMy, 3HatIHy yBary 3ocepeAxeHo ua peanisarlii i pospo6lesni

SopvranisoBaHoro onvcy inSopvaqifinoi rexsororii uouiropunry ranr4BHo-

MacrHJIbHrrx Marepianis. Pospo6neso arre6py lns orucy ra rro6yAoua iuiraqifinzx
uoAelefi vroniropzury IIMM, flKa cKnaAaerbcf, 3 ceMV 6asoszx ra rrorupbox

xoN{6iHosaHr4x onepaqifi uoniropunry. flpe4craBJreHo Sopnranis or,auufi, orrr4c ouepaqifi
anre6pu y BI,ITJIf,Ai uepex llerpi. flpe4craureHo arreSpaivuuit onuc BJracrueocrefi

ouepaqifi uouiropzury, xxuir Aae 3Mory BuKopr,roroByBarr{ alre6py onepaqifi 4m
MoAenrcBaHH.a rpoqecy uouiropnnry pi:nuuu rvrraur Mepex flerpi. Pospo6neno
i nS opnraqifi ny rexnororiro rvroniropznry IIMM B cr4creMax s6ep ir aH:afl .

y rperboMy pos4ini .ql{ceprarlifinoro 4ocni4xeunx po3rnflHyro rruraHHf,

uo6y4onrE iuirauifirulx MoAerefi uosiropanry |IMM s cr4creMax ix :6epiraHH.,r B

cepe4onrauli CPN Tools. .{ocni4xeui ourosHi oco6rusocri no6y4onn inairaqifinax
uo4eneft. flo6y4onaHo MoAeni Ans cLIcreMI4 uauipronannr $isuro-xiMi.rHzx uapavrerpin

ilalrkrBa Ha ocuosi xoripunx Mepex llerpi Ta Br4KoHaHo irvrirauiro ix uone4iuru.
Pospo 6neHo crpyKrypHy cxeMy KoHrponrc nuuipronanna S iar,rxo-xivriqnr4x nap aMerp in
IIMM ra ivriraqifiny MoAenb npoqecy nuuipronaHHf,M uapanrerpin IIMM.
O6rpynroBaHo nz6ip KonbopoBr4x Mepex flerpi, f,K Sopuanisvry, rqo Aae 3Mory

ni4o6paN utv Ar4Hanairy po6our crlcreMl4, .rrKa MoAelrroerbcf,, BpaxoByB arr4 cvryartifini ra
firvronipuiuri oco6rzsocri ii QynxqioHyBaHHf,. llpe4craBJreHo pe3ynbrarr4 MoAenloBaHHq

rpoqecy nuvripronaHHf, napauerpin IIMM. Po:po6neHa crpyKrypa iepapxiqnoi uoAeli
grrx 1araroKaHaJlbnoi cucreuu :6epiraHH, IIMM ra peani:oBaHa B cepeAouaqi CPN
Tools. llpegcrauleHo pe3ynbrarl4 MoAenIoBaHH-rr 6araroxauaruHoi crrcreMrr:6epiranux
IIMM, a raKox po:po6neno iui'raqifiuy vro4em ruosi:roprrHry A3C 3 anbrepH arurBHuMV
qepraMr4 i upone4eso ix aHaris.
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Y verneproMy pos4ini [peAcraBneni pesyJrbrarkr nzpiureunf, npaKTr4qHr{x 3aBAaHb

Ha ocHoBi uo4elefi i vrero4in uauruHHolo HaBrraFrH.rr ra insopuaqifinoi rexsolorii
uouiropunry [aJII4BHo-Macrr,rJrbHr4x laarepianin. Pospo6nena in:relerryaJrbHa
inQopvraqifino-ananiru.rHa curcreMa uouiropuury IIMM Ha ocHoBi inQopvraqifinoi
TexHoJlorii vrouiropl4Hry. Posrnxuyro oco6runocri posn'xsauH.rr 3aAaqi rvrouiropr,rHry
TIaJII4BHo-MacrI{JIbHHx nrarepialin Ha MopcbKoMy rpaucuopri. Pogs'sgaHo 3a1laqy

rlporHo3yBaHHf, o6cxry uorpe6 y rankrBHo-Macrr,rJrbHr4x uarepianax ABox rHuin 4lx
pisHrax errlnocrefi 4nx s6epiraHHfl ilarrvBana cyAni. Poapo6neno niAxiA 4lr ui4nzrrleHH{
ro.IHocri nporHo3Hr4x 3HarreHb Ha ocHoni xorvr6inyBaHHrr nporuosin.

y BI,IcHoBKax aBrop ui4cyvrorye pe3ynbrarr4 npoBeAeHoro 4ocri4xeuux,
cHcreMarl{3ye ocHosHi pe3ynbrarl4, AeMoHcrpye Br4KoHaHH.rr rocraBJreHr4x san4aur i
ui4xpecnroe HoBI,I3uy fi uparrr4rrHy npra4aruicrb 3anporoHoBaHrrx ui4xo4in.

fncepraqifrna po6ora o$opurreHa siArosiAHo Ao Br4Mor HaKa3y MOH Yrpainu ei4
12 ci'rHs2017 p. J\l 40 <IIpo 3arBepAxeHHfl Br4Mor 4o o$opnaJreHHr 4racepraqii>.

3aynaxeuur ra 4ucxycifiui uoJro?KeHHq rrloAo sruicry 4ucepraqii.
Bi4snavarovu eucorczfi uayronzfi pinenr npeAcraBleuoi Ar4ceprarlifinoi po6oru,
ueo6xi4uo 3BepHyrI4 yBary Ha HasnHi B nifi oxpeui 4ucxyciftHi roroxeHH-s ra
3ayBaxeHHfl:

1. Y 4pyrovry pos4ini, lltfl Haor{Horo ra Kparqoro po3yMiHn.s uocri4onnocri
eranin MoAeJIbHoro uiAxoAy Ao pospo6xz crpyKrypr4 npoqecy rrroniroprzHry IIMM
(naparpa$i 2.2) 6axaso 6yno 6u aogaru anropr.rru fioro po6orz.

2. V 4pyrovry pos4ini (uaparpaS 2.3.3, cr. 80), rpu orrr4cy ouepaqifi
vrouiropuHry Ha ocHosi anre6pu ra noSyAosz iNairaqifinux nao4elefi uouiropuury,
6axauo 6yno 6u naeecru [pr4KnaA B ceMaHrrzqi xonropoBr4x Mepex llerpi.

3. llpe4cranneni n pos4ini 3 nao4eni 6yno 6 4oqinrno 6imur AeranbHo
orucarl4 Ta upoimocrpyBarr4 ik po6ory sa AonoMororo alropzruin. Elor-cxeun
anropr4TMie 6axaHo HaBecrrr y AoAarKax.

4. flpra noSy4oni iuiraqifinrax vro4enefi 3a AonoMororo CPN Tools n pos4ini 3

6axano 6 6yno AJr{ MoAerefi sHgHaril4Tzt i upe4craBr4Tr upocrip cranie.
5. B naparpaQi 3 .4.2 y npzrna4i ilpoqecy po6oru A3C 3 arrbrepHurtrBHtrur4

qepraMl4 Bapro Aeramsiure orrrcarr,r iuiraqifiny vro4eJrb ra oco6rzsocri npoqecy
po6orz A3C 3 anbrepH urr4BHt4Mr4 rrepraMr4.

6. Y uerneproMy pos4ini (crop.149) upeacrasreHi pe3ynbrarr4 MoAenroBaHH.,r

Ha pI4cyHKy 4.17 ra s ra6rzl{i 4.9 seo6xiAno 4eraruuiue orlrcarrz ra ix rrof,cHr4rr4.

7. y Al,Iceprallifisifi po6ori HassHi or<penri cruricrz.{Hi ra rpauarrzuHi

ueroqnocri.
Hane4eni 3ayBaxeHHq i 4racr<ycifiui rroJroxeHHf, He 3Hr,rxyrorb garamnoi

IIo3I4rI4BHoi oqinxz .4llceprarlii, ai4o6paxarorb BJracHy HayKoBy uosuqiro onoueHra i ne
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3anepeqyrorb MoxJII4Bocri aBTopclKoro 6aqeHH{ rxnf,xiB AocflrHe Hfl Merr4 fi nzpiureuux
3aBAaHb Araceprarlifi noi po6oru.

Bucnosorc.

Bnaxaro, qo 4rzcepraqifiua po6ora s4o6ynava cryneHf, AoKropa SirocoSii
lLluqHa Ceprix Inanosu.ra Ha reMy <<Modeni, uemodu i iufiopuaqiilua mexuonozin
uouimopuHzy napauempie nanulHo-MecmurbHux uamepianie y cucmewqx ix
s6epieauua>> BI,IKoHaHa Ha Br4coKoMy HayKoBoMy pinui, He rropyurye upznqznin
axa4evriunoi 4o6poqecHocri ra e sariHqe r4M HayKoBr,rM Aocni4xennxu, cyxynuicrr
TeoperkIrlHux ra [paKTI{trHrIx pe3ynsrarie .aKoro posn'xaye HayKoBe 3aBAaHHfl, rrlo Mae

icrorue 3HarIeHH-rI AJL KoMrl'rorepnux HayK. [racepraqifina po6ora 3a aKTyanbHicrro,
[paKTl{rrHoro qinnicrlo ra HayKoBoto HoBI43Horo uosHicrrc ni4uoni4ae Br4MoraM qr4HHoro

3aKoHo.4aBcrBa Yxpaiuu, qo repeA6aqeni n u.6 - 9 <floprAKy nprrcyAxeHH, cryneHr
AoKropa Sinoco$ii ra cxacyBaHH.u piruennr pa^:onoi cueqianisosaHoi s.reHoi pa1u
3aKnaAy uauloi ocniru, uayxonoi ycraHoBl4 npo [plrcyAxeHH.rr cryrreHfl AoKTopa

SirocoSii>>, sarnepAxeHoro llocranosoro Ka6inery Minicrpin Yxpainu r;il 12 ci.rHq
2022 p. JVr 44.

34o6ynau TITraqH Ceprifi

Sinoco$ii u ranysi 3HaHb

Koun'rorepni nayru.

IsaHoer,r.r 3acnyroBye Ha [pr4oyAxeHH, cryneHfl AoKTopa
Iu@opl,raqifiHi rexnolorii 3a cneqiarsuicrro 122

O$iqiftHzfi onoseur, AoKrop rexHi.rHzx HayK,

upoQecop, :ani4yrourEfi xaQeApv

AsroNaaru3oBaHr,rx cr{creM yupanninnx

HaqionanbHoro yHinepcrarery

<JlrsiBcbra uolirexuixa>

Ilidnuc d. m. u., npo$e,
Bqenzfi ceKperap

HaqionanbHoro yHinepc

KaHAlrAar rexui.rHux Hay

i$.d',

Bacam TECJIIOK

P o u au EPI4JII,IH CbKI474
ua\ lrD/ / 8-fa\ \-/^rs1
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