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3. IHOOPMAULfl IIPO |PAHTOOTPI4MyBATIA TA
cyEBr,rKoHABqqGB) rrPo€r{T

4. OTIUC IPO€KTY

oP|AHI3AUrrO(r)

4.1. Mera llpocnry (ao 200 :naxie)
Po:po6r<a xouqenqii ynpaeninnr sviquronaJrbHoro rraoau$ircauiero roeepxHi 3D-apyxoeanzx

cn:rasie 6ioueluquoro rrpr.r3HaqeHH{ BrrcoKoKoHrIeHTpoBaHr{Mr4 r}KepenaMr.r eHeprii anq uiAeuueHHs
pecypcy rpaue3AarHocri iMnrtaHrie.

4.2. OcHosui 3aBAaHHq llpoercry (ao 400 :naxin)
L Buguaquru oco6:rzeocri crpyKTypl,r 6ioMeAu.{Hr.rx cuanin, orprrMaHr4x 3D-4pyxovr.

2. Aocnturll 3aKoHovipuocri crpyKrypHo-xirnri.{Horo ruo4u$ixyBaHHq 3D-4pyxonauux 6ioureAnr{HHX
cn,raeie nprl o6po6qi xouuesrpoBaHI4MLI nxepenaMH eneprii. 3. Bueqzru rpz6oxopoziintuit cuuepri:v
ra fioro BHecoK B AerpaAauiro cn:raeie. 4. Pospo6nrz xoHuenuirc rroBepxHeBoi r.loguQixaqii 3D-
ApyKoBaHIrx 6ioneAzqHIax cn:raein. 5. Po:po6nru npono:zuii 3 Br4KopHcraHHs pe3ynrrarie rpoer(ry.

4.3. flera,rsuuii rnricr llpoocry:

- Cyuacunfi crau npo6:rerura (4o 400 rHaxie)
Pinenr 3axBoploBaHb onopHo-plxoBoro anapary 3pocrae B ycboMy cairi. flpo6lenry enpiuryrorr

3acrocyBaHH.gM Merar'IeBux itr,tn:ratrrie. rpr{ea,ricru BlzKopr4craHHt qKux o6vex<eHa HH3bKoto

:sococriitxicrto cn:rasis 6ioNaeaurrHofo rrph3HaqeHHr. flepcnexTzBHrrM e 3acrocyBanus 3D-lpyKoBaHr.rx
6ioueAuquux cnraeis, a raKo)K ix lonepxuene :uiqueHHr Anr nireuueHHr 4onroni.rHocri inulaHrie.
Brirt, qefi HanptMoK 3aJrrrma€Tbcs nrafiNe ueAocriAxeHlrM, a roMy e aKTyaJrbH:aM nIrA Br4Br{eHH.f,.

- Hosu:ua llpoexry (ao 400 :naxin)
1. Arovuo-xpucraliuua 6ylona ra ntixpocrpyroypa 6iorraelu.{Hrzx cuasis (HepNaniroqa cranb

316L, Ti-cn:rae Ti-6,4l-4V, Co-Cr-Mo cn:ran), orpr{MaHr.rx 3D-4pyrona 3a rexHonoriero SLS.
2. 3arcoHovipsocri Sa:ono-crpyKrypHofo ra crpyKrypHo-xir,ri.{Horo uoaurf iKyBaHHr 3D-

ApyKoBaHI,Ix 6ionaelur{Hlrx crlJraein nasepur,rM rrpoMeHeM rroryxHicrro Ao 400 xBr ra ivnyltcuoro
rrJra3Moro is rqiruricrro eHeprii Ao 2.106 xBr/ru2.

3. Tpu6oxopo:iftuufi cuuepri:nr npra repri 6ioNaeAu.{Hlrx curaeis n pi4uHax JrroAcbKofo opraui:r,,ry.

- Mero4ororir AocliANesHr (ao 400 rnaxia)
MarettaruqHe ra repMoAuHaMi.{ue \aoAerroBaHHq, Br4roroBJreHur (3D-apyx) aocniaHux :pa:xin,

o6po6rca KoHITeHTpoBaHlal'rla AlrepenaMr,r euepril, npoBeAeHHq locrilNeHr (e,rexrpouHa uir<pocxonir,
eHeproAl4cnepcifina cnexrpocxonir, peHrreuiecrrca 4r.r$paxrouerpil, rcopo:ifiHi nanpo6yoauHl,
rpu6onorivHi nznpo6yBaHHs (xoeSiqieur reprq, sHococrifixicrr s xopo:ifiHo-aKrr4BHr4x cepe4oturqax),
BLI3Har{eHHr uirpouexasiquux BJracrr.rBocrefi (ruirpornepAicrs, uaHoiu4eHTaUiq).

5. OTPI4MAHI HAyKOBI AEO HAyKOBO-TEXHITIHI PE3yJIbTATI4 (ao 2 cropinor<) n
rrororrHoMy poqi/ B paMKax pea,ri:auii flpoexry, 3oKpeMa:

5.1. Onuc HayKoBHx a6o Haynoso-rexHiqHl{x pe3yJrl,rarie, orpnMar{ux B paMKax Br{Korrarrr{fl
llpoerry (i: :a:uaueHHqNa ix qxicHlrx ra xirurcicuux (rexHiunrzx) xapaxrepucrux)

BnrcouauHq neptuofo erany rpoeKry BrzKoHyBanra y ni4noniluocri no rexniquofo 3aBraHH.f, ra
qirefi, rrci 6yno rpe6a 6yno 4ocrrru Ha rreprxoMy erani. Y sxocri o6'cxry eKcneprrMeHry 6y,rz erz6pani
crlJIaBI4, qxi e rznoBI4MI4 rlpelcraBHr.rKaMrr ocHoBHrrx rpyn cnrasis 6ioueluqnofo [pt43HaqeHHq, a
caMe:

1. HepNaeiroqa craJlb AISI 316L. XimiqHprfi cx,raA: Byrnerrb - He 6insrue 0,03 %o; xporvr - 16,5-
18,5 Yo, sirell - 10,0-13,0 o/o; nro,ri6len - 2.0-2,5 Yo; vaprarterlb - ue 6i:rrure 2,0 o/o', xpevuii - ue
6ilrrue 1,0 o/o; a3or - He 6insure 0,11 oh, ciprca - He 6i,'rsme 0,030 %; $oc$op - He 6iltrue 0,045 o/o;

:aniso - 3aJrr4rrlox.



2. Tptrauoszfr cn:rae 8T-6 (Ti-6Al-4V). Xirraiquvfi cKnaA: alror'rinifi - 5,50-6,75 o/o; yanaaiir -
3,50-4,50 %o; nyrneqr - ne 6i:lbllre 0,10 o/o;zanrzo - ne 6inr[re 0,50 o/o;rurau - 3aJlurxoK.

3. Cn,rae ua rco6arrr-xporr,roaifi ocHosi (Co-Cr-Mo). Xiviuuuft cxraA: Byrneub - ne 6iruure
0,05Yo; xpoM - 28,0-30,0 %o;rvofi6teH - 5,0-6,0 7o; saniso, MapraHeqr, rcpenrHifi - He 6insne l,0yo
KoxHofo;- lo 1,0 o%; xo6ansr - 3aJrr4rrroK.

.fr< noxa:as aHaris nireparypHr.rx Axepen, nrcalaui crrJraBu Hafi6inrur ur4poKo BHKopzcroByrorbct
e sxocri vrarepiany ,qJrs Br{roroBreHHq MeraJreBr,rx iruuaurin, qxi sacrocoBy}orr, rrpr4 rrpoBereuui
xipypriunoro rixynauua 3axBoproBaHb onopHo-pyxJrr4Boro a\apary. Inuaurn eupo6rrrorr i:
rr,rouolirHrzx nrarepiarie, Br4roroBJreHr,rx :eu.{afiHr4N4z cuoco6alru nvrBa ra rapxuoi n,racrHqnoi
aeSoprraauii. BuroroereHHq BKa3aHr4x cn:laeie MeroAaMr4 aAvrruBHVX rexHolorifi (3D-aRVx) e HoBr4M

An.q rpaKrr4xu nnpo6uuqrea iNanrauris.
MeroAorori.s [poeKTy BKJrroqae lapanenbHe Br4BqeHH.s rpbox rpyn cnrtaeis 6ion4eAa.{Horo

lpr,r3Har{eHHq, Bpr foroBJreHr,rx ax 3D-1pyKoM, TaK i ga xracu.rHLrMvr rexHo:rorisnau (rurro, rrJracrr4qrJa

ae$oprr,taqir). Ile Aacrb 3Mory nopinuxru crpyKrypy ra BJracrr4Bocri 6ionreAuqHrzx cu,raeie,
nupo6reuux :a pi:HzMr4 TexHoJrori.anrz, i erasFraqurr4 rrepcfleKrraenicri Br.rKopt4craunr 3D-apyKy rpa
sr4rorogreHni MeraJreBHX irr,rnrtaurie. B xoli Br4KoHaHHq ltepttroro erafly 6yro 3aMoBneHo

Br.rroroBJreHnq 105 eKcrepuMeHrarrbHr4x spa:xin MeroAoM 3D-apyrcy Ha rrpr.rHrepi ProX DMP 300 (no
35 rpa:xie po:rtriparr,ru 15x15x5 (naru) ra 20xl0x5 (nrrra) i: Kox{Horo 3 rpbox rznis cnnany). Apyx
Br4KoHyBanr4 3a rexHororiero ceJreKTr4BHoro na3epHoro cnircanui (SLS) 3a AorroMororo BoJroKoHHoro

nasepa 3 AoB)r(r4Horo xeuri 1070 srra. BhrorosreuHr spa-:rie onJraqeHo, 3pa3KH rrocraBJreHo Br.rKoHaBusM

npoeKry. Orcpiru 3D-apyxonaHr.rx 3pa3Kin npr.ra6auo posxi4ui naarepia,'ru - Jrr.rcroei saroroeKIl rrix
caMlrx cnrlaeie 6ioveAuquoro [pH3HaqeHHs, Br.rforoBrreHr4x 3a seaqaftFro]o ueraryprifiuoto
rexuolori*o. I: uax 3aforoBoK Naexaui.rHoro o6po6xoro Br4roroBneHo 3pa3Kz po:rr,riparrau l5x15x5 (rrau)

ta20x70x5 (rr,tt'r) Ans eKcrrepr,rMeHra-rrbHrax AocriArxeHb rrapanerbHo is 3D-apyronaH:av'r4 3pa3KaMr4.

Ha nepuronay eraui [poeKTy 6y:ro poapo6leso MerorriKy eKcrrepr4MeHTy, qKa BKrroqac [oeranHe
Br.rKoHaHHrr HacTynHV x 3aBAaHb :

a) lrareuarurrHe ra repMo,qr4Hanriqse MoAenroBaHur Sa:oao-crpyKTypHlrx neperBopeHb B cn,'raBax

6ioueAuquoro rrpH3Haqe HHr np rz :rr,riuu roBaJrbHrrx o6po6r<ax nonepxui ;

6) peani:auir opraui:auifruzx nlrraHb ttpoBeAeHHf, er(cnepHMeHry (npa46anHr ueo6xi4Horo
o6raAnasu{, BI4foroBreHHq (3D-apVrc) AocriAHzx :parxin, ni4roronrca npo6 l:r.n uera,ro$i:nvuax
AocriANeHr, ri4roroexa spasxin l:u nranpo6ynaHr);

n) o6po6xa :parxin Br4coKoKoHrreHTpoBaHr4Mr4 rx(epenaMr4 eHeprii (nonoxoHuui't tazep 3 AoBlr(r4Horo
xsuri 1064 uu (TRUMPF <TruFiber 400))), axcia:nuufi eneKrporepniqnufi ua:nrosr4fi rrplrcKoproBaq 3

Hanpyroro po3pqny ao 5 xB);
r) rpoBeAeHHr veraro$isHqHnx AocniAxenr,, ulo BKi'rloqarorb: n,tixpocrpyxrypuafi aHanis

(onruuHa, rcou$ora-rrrua ra eneKTpoHHa (cxanyBzurbHa, rpancnricifiua) nixpocrconir),
eHepfoAHcuepcifina crreKTpocKonir, $nyopecrreHrHa cneKrpoMerpir, peurreniscrxa azQpar<roverpir;

g) npoaeaeuur rcopo:ifinr.rx (noreuqiouerpuvnux) nunpo6ynaHr;
e ) npoBeneHHn rpu6otori.{Hrax nunpo6yeaHr (is Brz3HaqeHHflM rcoe$iuienry reprr i

sHococrifixocri s xopo:ifiHo-aKTrzBHr{x cepeAoBr4rrlax, 6lu3r,Kr.rx Ao pi4un JrroAcbKoro opraHi:rray);
N) BH3HarIeHHa naircpovrexaHi.{Hfix gracrugocrefi (lrixporeepAicru, MoAynb [OHra,

HaHoi HAeuraqir, cxrepoverpir ) I

:) onpaqloBaHHt ra y3aranbHeHHq eKcnepuMeHTrurbHrrx pesylmarin : Harrr4caHH{M crarefi,
lonoeiAefi ra o$opuneHHqM 3arIBoK Ha orpr4MaHH.s o6'ercrie oxopoHrz iHrelercrya,rlHoi uacHocri;

4) po:po6xa rporlo3rzuifi qoao IroAanbrrroro Br.rKopr.rcraHHq pe3ynrrari e rpoeKry.
B xoai BI4KoHaHHf, rleptrroro erarly po:po6neHo MareMarr4qui uoreli Harpiny nreraresoi noeepxui

na3epHlzM rlpoMeHeM ra rrJra3MoBul,r ivnymcon. Bosu nepe46a.rarors no6yAoBy reMrreparypHHX ro:rie
y MeraneBoMy 3pa3Ky, u1o uarpinaerbcq, 3 ypaxyBaHHsM reMrreparypHux 3aJre)KHocrefi ren.noSi:nquux
xapaKrepncrax cn:rasie 6ioN,{eln.rHoro rIpH3HaqeHHs. B N,roAe:rsx BHKopr4craHo rrpr4Hrrt4rr noBepxrreBoro
rotlKoBoro Axepena eHeprii ir 3araHolo qi-urnicrro eHeprii. Ha ocHoei MoAenroBaHHq is
Bt4l(opllcrauunu no6yAoBaHl4x uoAe:refi BH3HaqeHo nonepeAHi napaMerpu o6po6rcu AocliANeHux
:pa:rcin Br.rcoKoKoHrleHTpoBaHr{Mrr Axepenaurz eHeprii:

a) inauy:ncHo-rrJra3Mona o6po6xa :

- B pexl4Mi vroarafrixyBaHHq 6es on,raereHHq: Hanpyra po3pqAy Ha eneKTpoAax - 3,5 xB,



rloBepxHeBa rqimsicrr eneprii (1,3-1,4).10e Br/rr,r2; - B pexrrMi voan$ircyBaHHq 3 onJraB,,reHHf,M:

Hanpyra po3pflAy Ha eJreKrpo Lax - 4,0-4,2 xB, noaepxneea uimHicrr eHeprii ( I ,7- 1,8). 10e Br/ru2;
6) o6po6xa niBepHr,rM rrpoMeHeM:
- B pexI,IMi vroauQixyBaHH.rr 6e: ouasreHHq: rueliAKicrr cKaHyBaHHs - 25 lrrr,r/c, noryNuicrr -

55 B; - n pexunti uo4zQixyeaHHq 3 orrJraBJreHHqM: ruBr.rAKicrr cxaHynaHHr- 5 nalr/c, noryxuicrt - 300 Br;
e pexravri oTIJIaBJIeHHT/noeepxHeBoro JreryBaHHq: urBprlr<icm cKaHyBaHHq - 5 rrrnr/c, noryxuicm - 400 Br.

OaHiru is 3aBAaHb rreprxoro erany 6ym MoAepHi3aqis eneKrporepMi.{Horo arccia:rrHoro
ra:orepuivHoro rrra3MoBoro [prrcKoproBaqa ra npa46aHur si4noeiAHrzx sNaiHHr.rx qacrr4H

(iugyxrzeuicrr,, po3pf,AHrrK, s'e4Hyna,rrui Aporrz rorqo). Ilrnymcni crpyrr,reni uinsuoi rrJra3Mrr

Br.rKJruKarorr ruo4z$ixauiro nosepxHeBr4x ruapin MeraJreBofo nupo6y 3aBAqKu BeJrHKr4M rrBr,r4KocrqM
npoqecin uarpinauu.a, rrJraBJreHHq, Kpr,rcrari:aqii i oxoroArreHHq rtpuroBepxHeBr4x urapin. Ynpae,riHua
anruiry.uuo-qacoBaM14 xapaKTepvrcrvKaMtr rrJra3MoBoro crpyMeHq, trcuit eurixac ri e,rercrporepnrivuoro
rIJIa3MoBoro npr4cKoproBar{a, AxepenoM xr,rBJreHHs .sKoro e cvsicuufi gaxonuqyBarr eHeprii, nroxrua
:AificHrcearu rrporpaMoBaHr4M era6oponr napaverpie ereNreHris eneKTpr4r{Hofo KoJra Axepena
xr4BreHHq. laua o6craBrHa Ao3BonlrJra rrlo4epnirynaru [Jra3Monufi npucKoproBar{, Arq qoro B KoJro

Axepena xr.rBJreHHf, 6yro noc.riAoeHo Ao euxicsofo HaKorruqyBaqa i narsirnoro KJrroqa BMoHToBaHo

KepoBaHy iu4yrcrznHicru. Ha cepAeqHr.rKy iHayxrueHocri posuirqeuo KoryrxKy, qepe3 sKy
flpo[ycKacrbcq nocrifiuttfi crpyM raKr4M rrrrHoM, uro rrrarui'rsi rroJrs sia uboro crpyMy
(ni4r',raruivyeauur) i crpyvy g xo,ri Axepena :6irarorscq y HalpqMKy. Bapiauis Belrurrr,rHoro crpyMy
uanrarHivyaaHHr ro3BoJrr4Jla rocsrarv seo6xiluoro roqarKoBoro 3Har{eHHq silHocnoi uarHirHoi
npoHl4KHocri cepAe.ruvKa, a) or)Ke, i salanoi BerrzqrrHr4 xepoeaHoi iu4yxrueuocri. Y cBoto qepry rre

.qo3BoJIHJrIo KepyBarl4 rpuna,ricrro Qoprr.rynauHq i euriKaHHr rrJra3MoBoro crpyMeHq 3 nJra3MoBofo
lpr.rcKoproBaqa. Taxnn qvHoM, rrpn oAHar(oBoMy eHeproBKnalenni e crpyuiHr rrJra3Mr.r 6y-nn locrruyri
pi:ni uacu BrrnrrBy rrJra3MoBofo loroKy Ha rroBepxHrc nupo6y, IrIo Ao3Bonre B rroAanbuoMy KepyBarrz
roBtult Hoto ra BJIacruBocrqMr4 rraoauQixonaHoro flpfinoBepxHeBofo rtrapy AocliAsrax :pa:r<ie.
5.2, 3a uaqeHocri Hayxoso-rexuiqHoT npoayxuil o6rpyHTyBaHHq ii nepenar y nopieunHsi r
icuyrovumu aHaJroraMH

Moaepui:osauuir eneKTporepviqHraft n,'ra3N.{osufi nprrcKop}oBaq He Mae aHaJrolin, a rony fioro
BpIKopI4 craHHs Anfl rroBepxHeBofo sNairrrreHFrs 6ioueAzqHux cnrlasie MarHMe nepeBarr4 nepen
icuy.rovuvu cnoco6alru ura:N,roeoT o6po6rcu.

5.3. flparcrnvHa uiuuicrb orpHMaHHx pe3yJrsrarie peari:auil llpocnry Arq eKoHonrirclr ra
cycnirscrea (crocyerucn npocrrin, uo nepe46a.rarorr rtpoBeAeHHq npuKJIaArr]tx nayKoBHx
AocliAxeus i rrayrono-rexHiqslrx po:po6on)

3riluo : rexHiqunM 3aBAaHHqM Ha rreprlroMy erani npoeKry He 6yno nepeA6a.{euo orpHMaHHt
eKcrIepLIMeHTaJIbHIrx pe:yrrrariB, xxi 6 vrouu craHoBHTH rrpaxTr.rqHy qiuuicrt AJrs eKor{ovircu ra
cycnirucrna.
5.4. Onuc urrqxis ra cnoco6ie noAarl,ruoro BrfKopr.rcraHHfl pesyJrurarin BrrKoHaHHn flpoercry
e cycnilunifi npaxrnqi.

flepurufi erarl e niAroroequM y BriKoHaHHi scroro [poeKTy. Po:po6neua MeroAr4Ka, ouloroe,reHi
,{ocniAHi 3pa3KI4, vo4epui:onaHe o6raAuauur. 6ylyrs nuxopucraui Ha rro.{a!'rbrxrrx erarrax npv
rrpoBeneHHi aocli.qNeHr,, 3anJraHo BaH HX sa 202 1 -2022 poKr4.

AHoroeauufi seir ue nnicrurr eiroNaocreft, :a6opoHeHlrx Ao ni4rpuroro ony6lircysauur

Hayronnfi rcepieHurc llpoercry
3asiayea.{ xadeapu 0igaxa. npoOecop

( nocaaa)
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