
PEIIEH3Ifl
Ha Ar{oeprauifi uy po6ory

Tyl,rapuenro Jlapncz OuexcaH,upinnu
Ha reMy <<Ournurigaqiq [poqecy Br{roroBJreuHfl auarouiqHrlx MoAe.[efi A.rrq

oprorreArr.r Hoi xipyprii MeroAoM rroru apoBoro HarIJraBJreHHfl )>,

npeAcraBJleHy ua r,qo6yrtr oryrleHf, AoKropa $ilocoQii
n ranyei 3HaHb 13 MexaHiqHa inxeHepin

ga cueqiamHicrro 131 llpurc.rragHa prexanirca

Arcrya.rruricrr reMrr gucepraqii'.
Ilepconanisonani anaroNri.tri uroAeri ni4irparorb BaxJIkIBy poJlb y cyuaurifi

oproreAuuuifi xipyprii, sorpeMa y repegoreparlifiHoMy rJIaHyBaHni, rpenynanHi
xipyprir, rovrynir<aqii s nauieHTaMr.r ra naniAauii noszx MeAHTIHIax texHororifi.
Cepea aqrrvrB:avrx rexuororifi MeroA noruapoBoro HaTIJIaBJIeHH.; (FDM)
nupisnremcx 4ocryuuicrrc Ta exonoMi.rHoro Aorlimuicuo, oAHaK

xapaKTeplr3yerbcf, BucoKoro napia6enssicrro sxiurux norasHaxis nupo6in.
HenupiureHraMr4 3€rrrrrruarorbcf, rrrrraHHf, HayKoBo o6qpynroBaHoro ru6opy
rrapaMerpin upoqecy (nucoru uapy, ruBr,rAKocri lpyrcy, qimuocri sanoenenut,
reMneparypnr.rx pexurrain ro[Io) Ta rrocrApyKapcrrcoi replaoo6po6ru Ailfl
roIurpeHr.rx repMouracrin (ABS+, CoPET, PA6) 3 ypaxyBaHHflM ix cueqz$iqHlax
Biracrr4Bocrefi. Bi4cyruicm yni$ixonanux rpnrepiin ra MeroArrx o6yvronmoe
neuepeg6auynanicrr reoMerpr{.rHoi ro.rHocri, uopcrrocd nonepxni, nopucrocri,
NaexaHi.IHIzx BJracrrarocrefi i .racy BuroroBJreHHf,, Iuo ycKJraAHroe Aoc;rrHeHHfl
orITI{MaJIbHoro 6atancy uiN uruAxicrro ra sr<icto y pisnux xriui.rHux cqeuapiax.

Ycyneuux 3a3HarleHlrx MeroAHrrHLrx ra rexHoJlori.rHux rrporzlJrrtH e
BaxJII4BI{M AJrfl ui4rurqeunx nalifinocri ra 6esuexz repeAonepaqiftHoro
rIJIaHyBaHHf,, cKopoqeHu.rr repuriHin uiAroronru, 3Hr4xeHHfl Burpar i sa6es[e.reHHf,
ruup oxoi Ao cryflH ocri nepcoH arisonaHoi' rue,4nuuoi,qonoruorz. Y rlb oMy ro urerc:ri
Al4ceprallifiHa po6ora llapucn TynaaprreHKo, nprzcBflqeHa orrrMisarlii rpoqecy
BI4TOTOBJIeHH{ anarO\,ri.rHlaX ivtOAeleft MeTOAOM nOIIIapOBOfO HaIJIaBJIeHHf, 3
ypaxyBaHnsNa xniHirrHr,rx BrrMor, e aKTyaJrbHoro ra ni4uoni4ae cyqacHuM HayKoBo-
rexHi.rHzvr npiopureraM po3BurKy aAuruBHoro nnpo6Hr4r{TBa, a raKox 3anuraM
xniui.IHoi rIpaKTI{KpI ua ni4rnoproBaHy fi craugaprr43oBaHy sricm anaroNai.rHrax
lroAerefi.

OqiHrca o6rpyHrosauocri HayKoBrrx pery.urrarin lucepraqi'i, ix
qocronipnocri Ta HoBlr.3Hlr.

Hayroni pe3yJrrrarr4 Ar{ceprauifi noi nolyua e MeroAr,runo o6rpyHroBaHr4Mrr
ra rori.IHo BI4BeAeHuMvr g qirKo oKpecneHoi upo6neMarl{Krr. Braxi.qni Br{Morr{
c$opuonaHo 3 orJr.f,ry Haxnini.rui xpurepii npuAarHocri aHarouiquux ruo4elefi 4o
3acrocyBaHb B oprorreAr4.ruifi xipyprii: AorrycKlr Ha posuipui ni4xuleuu.a,



rrropcrKicrb rroBepxHi, rropr{cricrb, Tpr,rBnJricrb BIaroroBJIeHHf, Ta neo6xi.qni
rr{exaHi.rHi uacrusocri. 34o6yna.r KopeKTHo uon'rsye qi rpurepii 3

TexHoJrori.rHuNau sraiHHr,rN,rra upoqecy uouapoBoro HaIJIaBJIeHHfl Ta rlapaMerpaMu

repuiuuoi o6po6xz, uo sa6esueuye aAexsatnlafi nu6ip Synruifi ni4ryxy i
o6uexenr. Ha6ip 4ocni4xyBaHr4x Sarropin oxoIIJIIoe Mro.Ioni rapaMerpla FDM
(nucom uapy, runz4ricrr, ulilrnicrr 3arroBHeHH.,I, er<crpysiftHufi MHoxHIaK,

reuueparypni pexLIMI,I rcqo) i peNuir,ru rocrApyKapcrxoi repivroo6po6xu 3

ypaxyBaHnsu oco6lunocrefi 3acrocoByBaHlrx repMolrJlacrin, aAocniruri 4iana:oull
niAuosiAarorr peaJrbHlrM yMoBaM MeAurrHo-iHxenepnoi npaKTLIKI{. flo6y4ona
perpecifirurx MoAeneit Atts, sn'tsr<y uix uapavrerpaMu [poqecy ra [oKIBHIaKaMI{

xxocri, a raKox 3acrocyBaHHf, cyqacHr.rx rpoqeAyp ourl4Misallii (sorperraa SLSQP i
4uSepeHqifiuoi eeonroqii) ysro4xeni s Meroro AocriAxeHHs i Aaroru 3Mory
cr4creMHo ruyKarkr rouupouic nriN urnz4ricuo BraroroBJleHHfl Ta sxictro
riAuosiAHo Ao xriniquux cqenapiin.

,{ocroeipnicm oAepxaHr{x nucsonxin ui4rnep.4xyerbcf, KoMIIJIeKcuicrro

eKclepr4MeHT€urbHr.rx AocniAxeHb, Br{Kopr{cTaHHfM cTaHAapTu3oBaHLIX MeTOAI4K

nuuipronaHr i roperrnoro crarr{crr.rrrHoro nepu$irauiero MoAeJIefi. y po6ori
loKa3aHo y
lianasoHin
KOpeKTHO,

cKnaAoBoro e [pe.{MerHo-opienrosaHa narilaqis Ha peanbHoMy anaroMi.IHoMy
o6'exti (vro4enr xpe6qr L4), flKa sacsiA.Iura upu4arHicrr 3arporoHoBaHzx
HaJrarrrryBaHb.rrK y pexuMax nriHiir,risarlii uacy 3a yMoBlr npufinmnoi mocri, raK i e
pexuMax AocflrHeHH.a rvrarcuvramnoi roqnocri s niAnosiAruana g6imureHHsrvr

TpaBanocTl rrpoqecy.
Hayrona HoBLr3Ha 4ucepraqii rroJr.,rrae y cncreusifi Sopvranisaqii Ta

r<inrxicuovry ouzci KoMnJreKcHLrx 3ilrexnocrefi uix rniui.rHzNaz B[MoraMr{ Ao
anarol,ri.rHrax uoAerefi i repyaalbHr{Mrl napaMerpaMz rpoqecy rroruapoBoro
HarIJIaBJIeHH.u ra repnaivuoi o6po6ru. Buepure y rninivno peJreBaHTHt4x Aiauasonax
BcraHoBJIeHo BlJrkIB ocHoRHr{x rexHorori.rHrax sN,riHHr,rx m ikHix naaeuo4ifi ua
poslaipny touttictr, uropcrxicrb rroBepxni, nopncricrr i rpuranicrb Br{roroBJreHHfl,
IIIO CTBOpIOe rru{pyHTfl AIrfl UUreCnp.rrMOBaHOrO rpOeKTyBaHHf, flpoqeoy BIATTOB1AHO

4o uorpe6 oprorreAr4unoi xipyprii. YaocKoHiureHo yflBJreHHf, rrpo B3aeMo3€LrrexHy

airc uapauetpin FDM i pexrzrrain reprrriunoi o6po6xu ra o6rpyuroBaHo
seo6xiAnicm ix KoMUreKcHoro BpaxyBaHns uiA qac [JraHyBaHH, TexHoJrorii. Ha
qift ocnoni uoAarbruoro pq3Br{TKy na1ytu ni.qxoAu 4o nn6opy olruM€rJrbHrrx
pexunrin ApyKy 3aJIexHo si4 o6panoro repMorrJracrr{rrHoro vrarepiarry i
KoHKperHoro r<niniqHoro cqenapiro, lqo Ao3BoJruJro cSopvryBarkr o6qpynronaui
texnorori.IHi peronaeH4aqii qoAo nig6opy nrarepiany, uapauerpin FDM i
tepnaoo6po6ru gnr pisHrax e:ranis xipypriuuoro nJraHyBaHH.f, Ta HaBr{aHHf,.

sroANeHicrr nporuosin 3 eKcrepr,rMeHroM y Mexax AocniANenux

Sarropie i vrarepianin; vrexi gacrocosHocri uoAereft oKpecneHo
qo yHeMoxJrlrBirroe ix HeKopeKTHy eKcrparousqiro. BaNrlzeoro



Cyryuuo qe cni,q.IuTb rlpo re, Iqo pe3ynbraru AocliAxeHH.rI e HayKoBo

o6rpynroBalvruvr, goctonipuutvtu i rvric:rsrr peneBaHTHy HoBu3Hy l^nfl cytlacHl,Ix

3aBAaHb rrpr.rKnaAHoi uexaniKu, [oB'.f,3aHkrx ig naoAeruoBaHH.rlM Ta OIITI{MiSaqierO

upoqecin aAHTHBHoTo nrapo6uIzllTBa Anr MeAIz qHI,Ix 3acrocyBaHb.

Oqiurca ruricry Aucepralrii, ii :aneprueuicrr ra AorpI{MaHHfl npuuqunin
arcaAeuiquoi 4o6po.recnocri.

flucepraqix cnpaerue Bpaxeuns uinicHoi, rexni.rHo Hacuqenoi ra 4o6pe
cKoMrrouosaHoi nayronoi upaqi. Jlorir<a Br{KJraAy Br.rrpr{MaHa: niA.Iimo oxpecleHoi
upo6reuarprru i norpe6 rniHi.ruoi npaKrr{Ku - Ao uo6yAoBLI MeroAl4uHoi 6azu,

eKcrrepraMeHT€urbHoro AocniAxeHHfl , MareMarlrqHoro MoAeJIIoB alolnfl , onrurrais aqii
ra rrpr{KJraAnoi sariaauii.

3a o6csrou i uauonHeHH.rrM po6om eiAuorilae Br{MoraM 4o xnaniSixaqifinux
lparlb: 197 cropiHoK 3araJmnoro o6cxry (s nrax 163 cropiHKl{ ocHoBHoro rexcry),
67 pucynrcin, 39 ra6rzqr, 7 AoAarxivra92 AxepeJla.

Y ncryui o6qpynroBaHo aKTyanbHicm y KoHreKcri sasAaHr oproue4Iaunoi
xipyprii Ta po3BrarKy aArrrr{BHoro enpo6Hr{rlTBa, nocriAosHo c$opnrynroBaHo
Mery, 3aBAaHHfl, o6'exr i npe4vrer, BLI3HarIeHo MeroAH, rrlo sa6esue.rye nposopicrr
noA€urbrrroi nocranoerz.

Ilepuufi pos,qin naicrurr anaris cyqacHoro craHy nr,rpo6nraqrBa aHarouiquux
uo4erefi. V Hroivry cracreMarr43oBaHo c$epz ik sacrocyBaHH.fl ra niguoniAHi szlaorr
Ao xxocri, sucsirleHo rexnororii Br4roroBJreHH, Arrr norpe6 oproue,quunoi
xipyprii 3 aKueHroM Ha Mero4i noruapoBoro HarrrraBrreHHf, (FDM). Ilpoanani3oBaHo
BrrJrr{B napanrerpin rpoqeoy FDM Ha rounicrr, uropcrxicrr, nopucricrr ra
tpunanicrb ApyKy.Posruauyro oco6lzeocri repMorrJracrl4rlHlIx naarepianie ABS*,
CoPET i PA6, a raKox MeroAr{ nocrApyKapcrroi o6po6rra, cupauonaui ua
AocflrHeHH, 3aAaHux noKa3nuxin sxocri. Baxfluso, Ir1o [poBeIeHufi ornsA ue
o6uexyerrcr KoHcrararliero ni4ourax e$errin, a.rirxo igeHryr$irye HayKoBy uiruy
- ni4cytricrr cucreunoi rimricuoi yn'rsxu Kriui.ruux BEMor 3 [apaMerpaMr,r
npoqecy FDM ra repMoo6po6xu.

fipyrui,t pos4in rroAae uarepiaru ra MeroAraKra npoBeAeHH.rr AocriANeur.
BnrraAeHo rpolleAypy BuroroBJreHHfl uzpo6ir MeroAoM FDM, HaBeAeHo ui,uxi,u.qo
nJIaHyBaHHf, eKcrepr4MeH'ris ra o6po6neuux pesyrnrarir, sxuit. uepe46auae

$opvrynauux Sar<Topuzx nrauin, reperBopeHHf, r<oe$iqieurin perpecifiuux
pinuxur, y HarypaJlbni gna.reHHs ra ouiHlosaHHs aAernaruocri no6yAonaunx
uogerefi. floAano MeroAr4Kr,r Br43HarreHH-rI rloK€r3Hraxin sKocri, sor<perraa uropcrrocri
nonepxni, Naexaui.rur4x BJracrr4nocrefi, roqnocri Ta rroplrcrocd nupo6in. OxpecJreHo
niaxia Ao repruiunoi o6po6ru ra c$opnrynroBaHo nporleAypy onruvrigaqii
rapaMerpin npoqecy FDM 3 ypaxyBaHHrM BcraHoBJreHr,rx r<prarepiin ra o6uexenr.



Tperifi pos.4in rpacBrqeuo AocniAxeHHro BrrJII4By rlapaMerpin upoqecy FDM
ra reprraivuoi o6po6Kr4 Ha xruo.roni rroKa3HHKH sxocri. BcraHosleHo 3aJlexsocri
rprlBuurocri 4pyry, uopcrKocri uonepxour i posuipHoi ro.IHocri y Hanpriutrax X,
Y, Z niA rexnoloriqsux HzlJrarrrryBaHb npoqecy. locniANeuo saxoHot\aipnocri

SopvrynanHr nopzcrocri, a raKox oqiueuo svriny MexaHi.rHI4x BJlacrI,rsocreft

aupo6in uicls repuiunoi o6po6rra. 3a pesynbruraMtr AocniANeHHfl BcraHoBJIeHo

KoMrrneKcri saKoHovripuocri ra B3aeMoqii N,riN rrapaMerpaMu rpoqecy FDM i
reprraivHoi o6po6xn, rqo o6rpyHroBye neo6xiAnicu ix inrerponalroro BpaxyBaHH,

uia qac [poeKTyBaHHfl TexHoJrori.rHoro [pouecy ra sAiftcHeHHs uoAalrruoi
onrnNaisaqii.

r{erneprufi pos4in rpilcBf,qeHo orrrr.rMisarlii rapaMerpin npoqecy FDM arra
BraroroBJreHHf, anaroMi.rHr4x MoAenefi. Br,rxouano ourzuigaqiro ga rpurepiavru
TpuBarrocri 3D-apyxy ra posvripnoi ro.rHocri Ta BcraHoBJIeHo ontunaalrui
3HaqeHHf, napaMerpis. Ha qifi ouroni c$oprrroraHo rrpaKrzuni peronenAaqii IqoAo
erz6opy naarepiany, H€LrrarrrryeaHs FDM i neo6xialrocri repvroo6po6rra. Barilallis
Ha pearrbHoMy anaroMi.rHorvry o6'exri (uo4enr xpe6qr L4) ui4rnep4Nye
reponanicrb rpoqecy ra Aocflxsicrr qiurosux rroKa3HuKin sareNHo ni4 clleHapiin
BI{roroBJreHH-rr uoAeleft .

,{ocri4xenHr xapaKTepra3yerbcf, Br4coKprM pianervr sarepureHocri. Yci
locraBJleni saeAaHH;r BHKoHani. 3oxpeua peani3oBaHo rroBHy eKcnepl{MeHTaJIbHy

rporpaMy Ha peupe3eHrarilBHr{x ruarepiarax, no6yAoBaHo ra nepu$iroBaHo
6arato$axropui uo4eni, inrerponano ix y uiricHy rporleAypy rexHoJrori.ruoro
rIJIaHyBaHHfl 3 ypaxyBaHHflM xriui.rHr,rx o6ueNeur ra rrpoBeAeHo rrpHKJraAHy

uepenipxy Ha aHaroMiunorvry upzxla4i.
3a pesynrraraMr4 uepenipxz Ar4ceprarlifinoi po6orz Ha reKcroni s6iru (seit

no4i6nocri) nmanoBJreHo, rrlo Ar.rcepraqia Tyrraapuenr<o Jlapzcu Olercan.upinnn e

pe3yJlbraroM caruocrifinux 4ocrigxenr s4o6ynaua. OsHar Sanrcu$iraqii,
rounirxqii, $a6puraqii, urariury uu HecaurqioHoBaHr,rx 3ano3nqeHb He Braf,BJreHo.

I4ei, pe:yJlbrarl,I ra SparueHTlr rexcris iuurux anropin, rxi nuxopucrarri n po6ori,
HarIexHr{M rrr4HoM rrporlr4ToBaHo 3 [ocrrJraHHf,M Ha niAuosiAui 4Nepena.

Mona ra crrrJrb BrrrsraAenHfl pe3yJnraris.
Mosa ra crLIJrb BLIKJTaAeHHf, pe3yJrbrarie eiAnoniAarorb Br.rMoraM HayKoBoro

ll4cbMa. TeKct xapaKTep[3yerbc.fl .rirKicrrc SopvrynroBaHb, nori.rHoro
uocrigonuicuo Br,rKJraAy ra BHTpr4MaHuM HayKoBr4M crr4JrboBrau pericrporvr is
[epeBaxaHusN,I 6egoco6oeHx KoHcrpyKrlifi (nponeAeHo, BcraHoBJreHo, noKa3ano).
Tepuinonorix, rqo 3acrocoByerbc-s n po6ori Bxr{Ta KopeKTHo. BzxopzcroByrorbc.rr
[oHf,TTfl, sri uos'.flgani s npoqecoM FDM, repui.uroro o6po6r<oro ra rroKr]3HLrKaMH
sxoc'ri (tprananicrb ApyKy, ruopcrxicrr, posrraipna ro.rHicrb y HarrpflMKax X, Y o Z,
uopncticrr). IIe, B cBoro qepry, :a6e:neuye oAHo3Ha.ruicru TpaKTyBaHH.rr



pe3ynbrarin. Ilepexo4r.r naiN uilpo:linaMA e rriraBHI4MH, a BI4cHoBKI4 JIoKuLrIbHo

ni4cyntoryrorb uane4eHi laui fi Kope(THo cninniAnocrrt cfl 3 Merolo ra 3aBAaHHTMLL

AocriANeHHq.
floAauHq naarepiany e crpyKrypoBarro-irr$oprtarlrBHlrM. 3oxpeua

inrocrparanui rrarepiaru ra ra6rrzqi N,rarorrr :naicrosui niAnnca ir ualexui
rrocHJraHHfl B rexc'ri a N.rareNaaru.rui rraoAe.rri cylpoBoAxeHo ueo6xiAulzrrlpr

ro.rrcHeHH.rrMr.l crrMBorie. Ealasc uixt onucoRoro qacrlrHoro'la rilr,xicgau auali:ont
:6epeNeHo. Iurepnperaqii pe:yrrrarin nLrAaHo BI4BaxeHo, 6es ua4uipHoi
Kareropr4qsocri.

Onpu.nroAHeHHfl pe3yJrbrarin guceprauifiuoi po60rr.
Pesynrraru AocriANeHHr npofiurrrl anpo6aqiro ra $axone o6roeopeHHf, Ha

HayKoBr4x Sopylaax pisuoro pinux, 3oKpeMa Ha BceyKpaiucrxzx i rvriNHapoAHl{x

HayKoBo-rexuiquux rou$epeHqirx ra HayKoBoMy KoHrpeci, 4e 6yno rpeAcraBneHo
ocsonui rroJroxeHHfl 4acepraqii. 3a renaau4Koro po6ora ni4roroueHo ruicrr,
ny6niraqiir. 3 nux Holuplr. crarri y rpaxonux Rr4AaHHax Yr<paruu (cepe4 flKLIx oAHa

- y nepio4r4rrHoMy ez4auiri, ulo inAerccyer[,cfl y naix<uapoanifi HayKoMerpu.tttii,t6azi
Scopus) 'ra Aei Te3r4 lloroaigefi. Tarcuu qr4HoM, orpunaaHi pe3ynbraru ua6ytu
Har'rexHoro ny6niuuoro euceirreHug y uaqiouarbHoMy ra ruriNuapo4HoMy
HayKoBoMy npocropi.

Helo.rrixu ra 3ayBaxeuHq Ao ArrceprarlifrHoi po6oru.
1. V uiaposaini 1.1 orJrflA raryseft 3acrocyBaHHfl aHaroirai.rHzx MoAeJrefi

uoAanuft HaATo lxupoKo ra 3HaqHoro uiporo Br.rxoAr{Tb sa N,reNi roJroBHr{x 3aBAaHb

AV ceprallii. Icrotr a qacrrlna Br{KJraAy [plrcBrqeHa 3acrocyBaHHfl M anarorrai.rHux
MOAeJIeI4 y HaBqaHHl, KOMyrrlKarIU 3 rrarIl€HTaMLr Ta 1HruUX KJrlHlrIHpIX HalpgMax, -f,Kl

Aani y po6ori,ne 
.anarisytorFc, €KclepLrMeHTaJrbHo fi ne nusHarrarorb [ocraHoBKy

3aAarl eurzuisaqii npo{ecy FDM. Taxa urr4pora po3MraBae Soxyc AocniANeHHs i
nocra6lrce rori.rHlafi gn'.sgox naiN ous4orvr nirepffiypu, o6rpynryBaHH.rrM nz6opy

l.TexHoJlori.rurx pirueur i uero4raroro eKcrrept,tMenriB. loqimno cyr'TeBo
cKoporurru sarannnnfi nrix4zcqnnninapnurfi ornx.4, 3ocepeAr4nurn ni4posAin Ha
uorpe6ax oprorreluuuoi xipyprii.

2. V pos4ini 3 Allceprarlii anropxa nocliAoBHo BcraHoBJrroe crarr4crr4rrHo
rnauyuli saxoHoNaipHocri BrrnlrBy naparr,lerpin npoqecy FDM Ha rouHicrr,
ruopcrxicrb, roprcriqp i.Iac ApyKy, rqo ni4rnepAxeHo 4racuepcifiHraM aH€urisoi\a i

-no6y4onorc perpecifiunx uoAenefi. Bo.(Ho.rac pflA rro;rcHeHr, flKvrMyr

cynpoBoAxyerbcfl inlepuperauia orplMarrr,rx 3alrexHocrefi (sorpeMa rBepAxeHHf,
IIpO HeOAHOpIAHe yIqUbHeHHtr MaTepla.rry Ha Mexl Ml)K [epuMeTpaMr{, 3Hr4xeHH,
sxocti :'.e4uaul1x rrprr ReJrr4Klrx Br{corax ruapy, poru [epefloBHeuu.s/ueAoercrpysii



Torrlo), [oAaHo y BHrnflAi o6rpynroBaHlrx, aJIe Bce x rinoree i He Iraae upruoi
eKcnepr{MeHrarrbHoi repv(riraqii na ruJrf,xoM AocniANeHHfl crpyKTypl4 Iuarepia"ny.

rrocr4JreHHfl flpr{rruHuo-uacli.{r<oroi apryMeHTarlii aollirtHo AouoBHI{TI,I HaseAeHi

crarucrz.rHi nroAeni He3urexHHMLr cnocrepexeHHf,Mu crpyKTypl4 spa":rin i
3B'flsarkr sz.f,ereHi eSexru : nigraepAxeHr4Mr,r uexanigivraMll [epeHocy renla ft
vracv m 4zsysifiuoro 3porrleHH, uoniuepnvx BoJIoKon. 3oxpeua, y ui4pos,qiri 3.3,

lpHcBflqeHoivqy ropr4cTocri, xopzcnraut
rrpoBecrr4 AocriANeHHs $opvrynannx

6yno 6, orpivr rparivrerpu.IHoi oqinxn,
uiNruaponoi aaresii tK KJIrorIoBoro

crpyKTypoy'rBoproBaJrr,Iroro Lrr4HHr4Ka il raxav qIzHoM rinrxicso oqiuulu qKicrt
3'e4uaHux naiN cyvi>runva Hr.rrKaMr4 Ta urapaMu. Kpina roto, BI43HaqeHHf,

nopzcroc'ri MeroAoM ri4pocrarr4qHoro 3BaxyBaHHfl sa6esueuye J'II4IIre ii
iurerpamue 3HaqeHHfl i norauo ni4oSpa>xae aHi:orponiro ra po:no4il
ni4xpulux/saxparux rop y FDM-eupo6ax, ilIo KprIrI4qHo Arfl nriqnocti fi xniui,rHoi

Syuxqiouam,uocri lonxocriuulzx r,ro4enefi. Aoqinruo 6yro 6 AoAarI4
ni4rnep4x<eHHfl 3a AonoMorolo isrunx uero4in AocniAx<eHb, uro :a6esuevyrorr
AerarrbHufi ananig posvripy ra rvrop$onorii nop.

3. Y po6ori.ne Br3HaqeHo llianasoH reoMerpuqrrr4x posuipie, AJL aKoro
3anponoHoeaHi uoAeri Brrnr4By [apaMerpin ra peKoMeHAosani Hana[ITyB alnlfl
napanaerpin npoqecy e KopeKTHr4Mr.r. f[orlinruo qirro 3al.arr4 o6racrr
3acrocoBrrocri: BKa3arr4 rpaHuuui posuipu uo4ereff (uarpuxra4, iHrepnan

ilosxuHulBprcorr4, Aonycrr.rMi rvriuiir,ranrui reperLrHr Ta ronxocriHsi ereuenrz) i
Br43Har{r.{Tr4) qLr rtolul4prorolbcfl Br4cHoBr(r{ Ha roBHouacurra6ui cerlaesru rcictox,

api6ui auaronaiqui crpyK'rypa ra xipypriuni rilra. Cnia raKox Hanurr4

apryMeHrarliro a6o saniaaqifiui rpr4rflaAr4 rtacura5uoi iueapiauruocri w,
HaBrraKH, rroKa3arr4 :uinatouuocri, uopcrKocri ra noprrcrocri npu nepexoti uirx
'u4r opo 3 Mipaua : e iAn on iAH r4Mr4 Kop eKrlrB aMV ilap aLr,rerpin ApyKy.

4. Tepnoo6po6xa fi vrexauiqui sracrprsocri onpaqroeaui Jrr4rue ilnfl
ua'repiany PA6, BoAHoqac anrr ABS+ i CoPET ni4cyrur eKcrepr4MeHra,'rbrra
uexauixa. L{e sanluxae lexHonoriqui peKoMeHAaqii HeuoBHZMa Anfl ABox rperuH
4ocni4xyBaHr4 x nrarepia-ni u.

5. Kniuique ni4reep4>r<eHH.rr orpr4MaHr4x pesynrrarie o6uerxeuo Jrutrre
BI4loroBJIeHHflM TpE,ox spasxir xpe6qx L4 s pisunruut HzlrlarxryBaHHrMrr. I{e
KopHcHo, ane 3aMaJIo An.f, rcrini.rHoi y3ara^[r,Hronauocri. EaNauo 6 rqaru oqiuxy :
6oxy xipyprie, uepenipurz s6mpaurut 6araroronroHeHrHr,ix uoAerefi Ta

cynaicHocri s incrpyl,rerlraMa, crepurisaqii/o.{rueHHq ra 6iocynricuocri
MaTepla-IIlB.

6. Anropxa AeranbHo 71ocni4>xye FDM, aJre rrpaKTlrqHo He nopinuroe
orpairaaHi pe3yrlbrarl,I s irirxaN,ru aALrrvBHrrMr4 MeloAaMr,r, lxi TaKolK

BpIKopp{croByrorbcr AJu Br.rroroBJrer{}r{ aHaronaiqsr4x MoAenefi (SLA, SLS, Poly.Iet



rouro). Ue aeuo ycKnaAHroe oqinxy roro, nacrimxu o6rpyuroBaHl4M e nu6ip caMe

FDM [tfl 3arBrreHnx Kniui.{urx cqeuapiin.
BoAsoqac cli4 sayea>r<r4Tkr, ulo HaBeAeui :aynaxeHH, He e BIr3HaqanbHI4MI4

Ta He 3MeHUyrOTb 3afa,lbHy HayKoBy HoBr43Hy Ta [paKTHLIHy SUaqI4\4iCrS

pe3yJrbrarin po6orra, ue BfrJrlrBarorb Ha 3araJrbHy no3aTl4nuy oqiHxy npeAcraeJieuoi

Arrceprauifi uoi po6orra.

BucuonoK rrpo Arlcepralliftuy po6ory.
Buule HaBeAeHe Ao3BoJrf,e crBepAxyButtr, qo rpeAcraBJreHa 4Iacepraqifiua

po6ora :go6ynaua cryreHfl AoKropa $inoco$ii TynaaprleHKo llapucu
Orer<casApinnra Ha rgMy <Ouruvrisarli.f, upoqecy BI{roroBJIeHHfl anatoNti.rHux

uoAelefi ilrfl oproue.4uuuoi xipyprii MeroAoM rroruapoBoro HaIJIaBJIeHHT))

Br{KoHaHa Ha Br4coKorray pinui, He rropyluye rpr,rHrlrznis axaAeN,ri.rHoi 4o6pouecsocri
Ta e gaKinqeHuM HayKoBrau AocliAxeHH.rrM, a cyKynuicrr ii reoperuqH[x ra
[paKTlrqHzx pe3ynbrarin posn'xsye BaxJrraBe HayKoBe 3aBAaHHf,, f,Ke Mae cyrreBe
3HaqeHH.fl Ar.fl ranysi 3HaHb Mexani.rHa inNenepir. 3a cnoero aKTyanbHictto,
lpaKTrarrHoro uiunicuo ra HayKoBoro HoBu3Horo npercraBJleHa 4ncepraqifina
po6ora niAuosiAae Br{MoraM qlrHHoro 3aKoHoAaBcrBa Yxpainz, uo [epeA6a.IeHi n
r. 6-9 <Ilopx4xy rpucyAxeHHfl cryneHfl AoKropa Sinoco$ii m cKacyBaHH{
pirueHnx pasoeoi cneqianisosaHoi s.reHoi palu 3aKJraAy sraqoi ocnitu, nayronoi
ycraHoBu rpo rprrcyAxeHHf, AoKropa r[iroco$ii)>, sarnepAxeHoro flocranoeorc
Ka6iuery MiHicrpin Vrcpaiun sial2 ci.rns 2022 p. Ne44.

3a svricrovr, pinuenr nayxonoi HoBr.r3Hu, o6rpynrosaHicuo i Aocronipnicrro
orpvMaHlrx pesymrarin ra ix rpaKrr,rqHoro qinnicto 4ncepraqiftna po6om
Tynaap.renrco JI.O. BiAnosiAae Br4MoraM Ao Ar4ceprarlifi sa s4o6yrrx HayKoBoro
cryrreH, AoKropa Qinoco@ii sa cneqianr,sicrro 131 Ilpraxna4ua vexaHira, a ii
aBropKa y noruifi nripi :acnyroBye Ha rpzcyAxeHHt Ilboro cryrleHr.

Peueuseur:
AorIeHr xa$e4pur iHrerponauux
TexHoJrorift snapronaHHfl Ta

MoAeJrroB aH:afl xoncrpyxuifi
HaqionanbHoro yuinepcrarery
<3anopisrra uorirexuixa>,
KaHAr{Aar rexui.rHux HayK, A Pyc.n au KYJII4KOB CbKIIIZ
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