
BUIIYK

oQiqifiHoro onouenTa Ha gucepraqifiny po6ory Ce renqosa Bircropa

(Degoponu.ra <,<KoucrpyrcrnBno-TexnoJlori.rni ruerogtl 3a6e3fle.reunfl pecypcy

rrJraHepa .lirarca B 3oHax Qynrcqiona.nrnnx ornopin>>, rqo [peAcraBJreHa Ha

sgo6yrrn HayKoBoro cryrreHff KaHAuAara rexniqnux HayK no cneqia.lrnocri

05.07.02 - rpoer$yBanus, B[po6ur{qrBa ra nunpo6ysa[Hq rirarrurx

anaparie

I. Oqinxa crpyKryprr ra BMicry gucepraqii

,{rzceptaqix cKJraAaerbcr si rcryny, n'xru pos4irin, uncuonxin ra clucKy

BllKoplrcraHax AxepeJr. 3aralrnuft o6crr 4rEcepraqii cranosnrr - 176 cropiuorc, s

tur,rx 145 cropinor ocuoBHoro reKcry, 195 pracyurir i 6 ra6nuqt, crrr4coK

BnKopt4craHr4x Axepen r 91 uafiueuyBaHb Ha 8 cropinxax.

Crpyrrypa po6oru ro cKna,qy i nocli4ornocri poa4ilin loriqua ra B

IIiroMy ni4noai4ae Heo6xiAHuM Br{MoraM.

V ncryni HaBe,qeHa 3aftrJrbHa xapaKTepr,rcraxa po6oru, o6rpynroaana

axrya.,rruicrr reMr4 Ta noxa:anuft 3B'r3oK 4racepraqifinoi po6orra 3 HayKoBr4Mu

nporpaMaMrr peanisaqii crparerii po3Br.rrKy aeiarlifiHoi rpoMrzcrroBocri Vxpainu

Ao 2020 poKy. C$opvy:uoaano Mery i ea4a.ri 4ocni4xennx, AaHa

xapaKTeprrcrr{Ka o6'exla, [peAMera ra uerogia AocJriAxennq. Bi4rnaveno

oco6ucruft BHecoK 3Ao6yBaqa, ctbopMyrroBaHa HayKoBa HoB[3Ha ra npaKTnqHa

rlisnicru orpr{Maur.rx pesyrurarir, nare4eni AaHi rro anpo6aqii po6oru.

B fleplroMy por4i.rri Br,rKoHaHo anaais KoucrpyKTuBHrrx cnoco6in

ni4erarqenHr 4oaronivnocri (Sopva ornopin, ix B3aeMHe po3rarrryBaHHr,

[apaMerpr{ MlcrleBofo rroroB[IenHr, roqo), xxni norasas:

1) ornip u crpinrepi 3Hr{}rye Br,rrprrBanicrb pery.nrpuoi soHra 6i:rrm nix s 5

oa3iB:

2) Bl{Kopr.rcrauHq rpbox a6o n'xru ornopia, a raKo)K BrrKopr4craHHr cxra4noi

Soprrar,r orBopy (oranrnrax) 3HaqHo (2,4-2,9 pasin) ni4rlrqye rurpuralicrr

roucrpyxqii;

3) Ir,ricqene 3MiuHeHHr nepruralrnoi rroJrKu crpfiHrepa 3a paxyHox g6inrruenuq

ToBrIvHr{ y 1,5 pasr.r 4ae s6i:uuenHr Br.rrpr4BrrJro c'ri s 2,45 pa3v, a flpv



cr4MeTpr.rrrHoMy 3MirIHeHHi - B 3,5 pa3r,r.

llpu qrony niguiveno, uo BLIKop[craHHq orBopiB cxnaAnoi Soprr,ru a raKox

rricqenoro erraiqnennx 3a paxyHoK noroBIrIeHHr rroJrorHa, rri ga:orr nosurugHrzft

e$ert, n cepifinorvry nr.rpo6uuqmi 3HaqHI4M qrrHoM ycKnaAHroe rexHoJroriro ra

rpyAovicrricrb BrrroroBJreHHr.

floxa.:auo, ulo Br4Kopr.rcraHHr rexHoJroriqnux cnoco6in 6inrur eSerruano.

I-li nrero4ra, rK rrpaBnJro 3aKJtoqalorbcr e o6po6qi ereMeHrie roucrpyruii n soHr

Qynxqiona-nrur.x oraopir MeroAaMu [Jracrl4qHoro 4e$oprrayrannr Merzrny.

,(rr no4anruroro 4ocri4xeuut BnJII,rBy flJracrr{qHoro 4e(fopuynanur

simHrix (QynxqioHa,'rrur,rx) orropin aBropoM o6palr,r npoqecu AopHyBaHrrt

(4eQoprrayo.roro nporrryBannx), rr.rero4 r:ra6orcoro nJracrr4qHoro 4e$oprrayeauu.a

(Iv[|nD rrrJrrxoM rrrraMnyBaHHr JryHoK cerMenuroi xon$irypaqii AoBKoJra

oTBOpy, IIIo po3TarrroBaHl nonepeK cr{JroBoro [oToKy a TaKox po3KaTyBaHHq.

B pesynrrari ananiey aBTopoM [oKa3aHo, ulo Bci rrapaMerpr,r Br4Kopr,rcraHffr

KoHcrpyKTriBHr4x ra rexHororiqur,rx cnoco6is ni4uurqennr BToMHoi

4onroeiu:rocri orprarraani eKcrrep[MeHTaJrbno. HeMae y3afaJrLueHrrx peKoMeHAarlift

uloAo lx eipeKTr.rBHoro Br.rKopr.rcTaHHr.

Toruy r po6ori nor<asana neo6xiAnict eraropracranrrr KoHcrpyKropcbKo-

texnonori-ruzx lrero4in ni4rarqenur pecypcy, sKi 6 sa6eeneqyra.nz aci nograrzsHi

plrcr,r KoHcrpyKTLtBHr,rx ra'rexnoloriqnux cnoco6in.

B pesynrrari npoBe,4euoro ana-ni:y aBropoM rpaMorHo c(fopnrylroaana

MeTa Ta 3aAaq1 .qocnlAxeHHf

Y apyrouy posgifli HaBeAeHo pospo6neuzft aBropoM ruero4 anality

BnJrr4 By KoHcrpyKTr.rBHo-rexHoloriqnzx napauerpie Ha xapaKTeptrcrltrr,r

JIoKaJrbHofo HAC KoHcrpyKTr{BH[x ereN,renrie nnaHepa niraKa r

tpynxqiouanuu.rMlr orBopaMu y nurttai aJrropr4TMy upr,rftux.rrr piueHb, {Kr4fi

pea:ri:onano gnr aualisy BnJrlrBy rroroBrqeHHr, po3KoqyBaHuq, AopHyBaHHr,
o6rncnennq Ha xapaKTepucruKr.r Jrox€lJrbnoro HAC KoHcrpyKTnBHux erelrenris

IIJIaHepa iflTaKa 13 ypaxyBaHHsM lcTopll HaBaHTaxeHHr.

B sxocri rpr.rrepiro oqinrr.r sroN{Hoi ,qorroni.*rocri n .qracepraqii
o6rpyurorano nulpaua BeJrnqr4Ha nzrovoi eneprii ge$oprrryuannx B JroKzLrrEHLrx

souax ii ronqenrparlii y rramx,qi go6yrxy ercniea,'reHrHoro HalpyxeHus Ha

er<riaalenrHy 4eSoprr.raqirc (W- O6u".t6u"). lLaroma euepri-u e y3ara:rbHeHoro,



iurerponanoro xapaKTepr{crr.rroro H.{C, ronay 6inrru nonno ni.4o6paxae craH

MeT€IJIy KOHCTpyKrIll IIpI,I HaBaHTaXeHHl.

3 eur<oplrcrannrla poapo6.neHoro aBTopoM MeroAy ana,riay r gucepraqii

4oc:ri4xeno BnJrr4B oAuocropoHxboro ra ABocropoHHboro noroBrrleuHr cMyrlr B

soni oreopy, a raKox rexnoloriqnux onepaqift AopHyBaHHr, o6rucueuul,

po3rorryBauHr n soni ornopy Ha xapaKTepr4crr,rKr4 JroKaJrbHofo H.{C cuyrur a

orBopoM npu pot'urynauni.

llpll 4ocni4xenui BcraHoBJreHo, rqo Arq cMyn4 3 orBopoM a 4ianasoni

3HarIeHL HarpyxeHb y nepepisi BiA 100 Ao 200 MlIa 3acrocyBaHHt

oAnocropouHboro [oroBUIeHHr n roni orBopy cflpr4r€ 3MeHrrreHuro

MaKcr4M€ulbur,rx roJroBH[x po3Trr-ytorlfix HanpyxeHb eKBiBareHTHoro

ainuy,rroeoro uuKJly B 1.03 - 1,1 parr,r e nopinHruni r nanpyxeHHrM B o,ay:i r

orBopoM nigcruennr. llpn rlboMy BeJII,Iqr,rHr.r MaKcr4M€rJrbHr4x roJroBurrx

po3T{ryloqux,qeQoplaardfi i uarcuvaruroi nurovoi eneprii 4eQopnryuanHx
exsisareHTHoro ri4nylronoro ur,rKny 3MeHrxyrorbcr n 1,04 pa:r.r ra 1,03 - 7,74

pa3r,r BlAnoBrAHo.

,{ocri4xeuo BrrJruB BeJrr{q[Hn ABocropoHuboro noroBUlennq s :oui orBopy

Ha xapaKTepr{crr.rKtl JroKaJrbnoro H.{C cMyrr.r 3 orBopoM npra ii poarrrynanui.

BctaHosreHo, rrlo Ars cruyrv (d : 5 rur"r) 3 orBopoM A8 vu r giana^:oni 3HaqeHb

Hanpyxeub y nepepisi nia 100 ao 200 MIIa :acrocyBauur ABocropoHnboro

floroBu{eHHq e soni orropy s 7,2 - 7,7 pasu crrptlr€ 3MeHrrreHHro MaKcvMrurEur,rx

FoJIoBHHx po3Trrylorrnx HanpyxeHb eKeieaneHruoro nilHylsoeoro u Kny B

l,l - 1,7 pa:r.r r nopinnxuni : naupyxeHurM B crr,rysi a orBopoM 6e: noczreunq.

llpu qronry BeJrr{rrr{Hlr MaKcr4M€rJrbHnx roJroBur4x po3Trryroqux,qe$oprr.raqifi i

MaKcr4MrurLHoi nlrronroi eneprii AeOopMyBaHHq exsieareHrHoro ri4nylrororo

IlrrKrry 3MeHrr'.rorrca a 1,02 - 1,67 pasu i 1,2 - 2,8 pasu ni4noni4no.

,{ocnigxeno BlJruB BeJrlFrtlnz pa4ia,rruoro Harrry [pr,r AopHyBaHni i pinnr 
r

HaBaHTaxeHHr rrptl posraryranni ira xaparTepr4crr4Kr.r JroKa-]rbHoro HAC

po3TsHyrHyroi crvryrz 3 orBopoM. BcranosreHo, IrIo Arq cMyrr.r 3 orBopoM B

4iana^:oui 3HaqeHb HanpyxeHl y nepepiai eia 100 4o 200 MfIa eacrocynauHx

AopHyBaHHr criuor oreopy 3 paAianbHrdM HarsfoM ei,q 1 Ao 3%o cnpuxe

3MeHbrrreHHIo MaKcr.rMaJrlur.rx foJroBHr.rx po3TsrFor{r4x HaflpyxeHb exeiea,.reurHrrx

sinuyrsoeoro ur4Kny B 1,1 - 2.2 pa3v B nopiauruni 3 Halpy)r(eHHru a cuyri r

orBopoM.



MAKC14MAJIbHI,IX

llpr,r qrouy BeJrr{qr.rnr{ MaKcr{MrurbHr{x roJroBHux po3rrryoqr4x aeSoprraaqifi

l MaKclM€LnBHOl rrr,rToMol eHep l AeQopMyBaHHr eKBlBaJreHTHoro Bl,4HyJrboBoro

III,rKrIy 3MeHrr'.rcrscxn 1,2 -2 pasui 1,2 - 4,5 pasv ni4noniqno.

,,{ocnigxeno nnrur 6ap'epnoro o6Tr.rcneHHr cMyru s goHi orBopy Ha

xapaKrepr.rcrr{Kr.r JroKaJrbHoro H.{C. llpoaHa,riaoaaHo BrrJruB pa4iyca, Ha rKoMy

po3TaIrIoBaHa o6xuMKa, i pinnx HaBaHTa)KeHHr Ha xapaKTepr-rcrr,rKrr JroKarbHoro

H.{C cvyru 3 orBopoM. 3ac'rocynannr cefMeHTHoro o6rr4cKy na uu6nuy 0,3 rraru

cllpufe 3MeHrrreHHro MaKclrMaJrbHllx roJloBHtix po3Trryroqr4x HalpyxeHB

exsisareHrHoro si4Hyrroeoro ur4Kny s 1,5 -2.2 pasra a nepepiri no oci oreopy i e

|,4 - 1,7 pa3n B :oni o6rucry no siAHomeHHro Ao HanpyxeHb AJrr cMyrl4 3

oTBOpOM.

,{ocni4xeuo BnJrv B KoHcrpyKrriBHo-rexuororiqnux napaMerpiB Ha

xapaKTepr,rcrl4Krr JroKaJrbHoro H,,{C rrJracrr4Hr4 3 orBopoM rrpr4 HaBaHTaxenni ii
; .-.

3CyBOM. IJCTaHOBJTeHO, rqo AJr{ fiJIACTVTHtl 3 OTBOpOM npr{ HaBaETaXeHHl 11 3CyBOM

a gianasoni 3HaqeHb HarpyxeHb y nepepisi 6pyreo ei.q 50 ao 200 MfIa

3acrocyBaHHr r<iruqeroro o6rv cxy ua rnz6uny 0,3 rrav cnpuse 3MeHrrreHHro

ni4uy:rroeoro qr,rKny B 2,2 - 1,03 pa-:u . flpu rlboMy Berr{iruHr.r MaKcr.rMaJrbur4x

roJIoBHI,rx po3rsryroqr4x 4eQoprvraqifr Ta Marcr4MaJrbHoi nurouoi eneprii

geQopvynauur ersigareHrHoro ei4uy:noBoro qr{KJry 3Meulryrorbcs s 1,8 - 1,03

pa.zui3,9 - 1,05 pa.:r.r aignoei4no.

flpone4eni eKcrreprrMeHraJrlni 4ocri4xeunr 3 orBopoM i czcrenroro oraopin

nora3aJrr4, rrlo BToMHa 4oeronivnict cMyrrr 3 TpboMa orBopaM[ Brlure BToMHoi

4oaronivuocri cnryru 3 oAHuM orBopoM sia 1,6 ao 2 pasin Ha eKcnJryaraqiftnux

piunrx nananraxeHnr.

Pospo6neni MeroA[ aHa,risy BrrJrr.rBy JroKiurlHoro rrJracrr4quoro

4e(f opruyeann.r s goni $yuxqionanruux oraopin KoHcrpyKrr4BHrax enelaenrif,

nJlaHepa JrlTaKa 3 Br,{KOpncTaHHf,M rroToBrIeHHS, pO3KaTKr,r, AOpHyBaHHT Ta

o6rucreHuq Ha xapar(Tep cruKu JloKaJrbHoro H!C, rrpoeegeui excnepuueHralsHi

4ocli4xennx rro BrBHaqeHHro xapaKTepr4crrar eroNlHoi 4oaronivnocri crvyru s

orBopoM i cucreruoro o'rnopin e HayKoBr,rM o6rpyurynaHurru xoucrpyxrinno-

rexnorori.rHr,rx nrerogin 3a6e3ne.renns pecypcy nnaHepa iriraxa s goHax

pyHKuloH€rnbH14x oTBopr B.

TOJIOBH14X po3Trr-yroirr4x HanpyxeHb exnina,-reHrHoro

B rperboMy po3ArJn naae4eni pe3yJrbrarr,r 4oc:ri4xennr BrrJruBy



JroK€rJrLHoro rrJracrr,rrrHoro AeabopMyBaHHt B 3oHi Qynrqiona:mrux oTBOprB

H.{C sKOHCTpyKTITBHTiX eJreMeHTlB nJraHepa JIlTaKa Ha XapaKTeplrcTrrKrl

BrlxoDr.l craHHrM cr,rcreMr4 inxeneonoro asa-nigv ANSYS.

B sxocri KoHcrpyKTuBHrax ereN.renris. ruo Mo.ueJrrororb KoHcrpyKTI,IBHo-

cunosi ereN,{eHrr,r rrJranepa : Synrqioua"nbHr{Mr.r orBopalta, nu6pani runosi

eJreMeHTr,r - cMyra ra z-o1pasuuir npoSinr 3 orBopaMr,r, xri uananraxeni gnaiunoto

cr,rJroro. Marepial cMyrr{ - cnnar ,{16uT, a lra'repial crplrurepa - cunas 1163T.

Porrnxuyrnfi nnrrur verogir o6po6neuur crvryr i crpuurepie y soni oreopin

na arrriny MaKcr{MaJrbHoi nr,rrorraoi eueprii

siguylroaauoro uuKJry r piruuvu napaMerpaMr4

AOpHyBaHHl, rnuor4Hu oOTLICHeHHT CerMeHTHr4X nyHOK Ta Br,rKOpr.rCTaHHrrM QaCOK

0,5x45". flopirnxnnx Br{KoHaHo g 6a3oszNa rapiaurou oreopin 6es o6po6nennx.

y pesynrrari qr{ceJrlHoro 4ocri4xenu.a HAC cMyrrr 3 orBopaMlr

BCTaHOBJIeHO, UIO 3aCTOCyBaHHq 3a3HaqeHI,IX MeTOAIB OOpOOJIeHHJI IIpLIBO,4I{Tb AO

3Hr.rxeHH{ MaKcuMaJrbHoi nraronaoi eneprii 4e$oplrynaHnx r 1,03-3,9 paza

nopinnxno si cvryroro 3 oAHrrM orBopoM i s 1,03-4,75 pa:ra uopinxxno 3i cMyrolo 3

cl4creMoro o:reopig.

KOHCTDVKTI'{BHI'IX rexnororiqHlax nre:ro,qin np[BoArrrb /IO 3HI4XCHH'I

MaKcr{M€urLHoi nuronaoi eneprii ge$oplryrannq erninareurHoro ni4nynrororo

IIITKJIy B 1,1-3,9 pasra uopinunro s 6asosuvu napiaHralru (kw",,,= 0,9...0,26).

t' pe3yJlbTaTl quceJlbHr,rx

naparraerpie cMyr i crpuHrepie

BCTAHOBJIEHO:

i: clzcreMoro $yurcuiouanrurax oraopir

- ni1uoorrzfi Harm rrptl 4opnynanHi crinor ornopin naae aruro"rr#

2 . . . 3%;

- eiguocnufi Harrr rrprr poaxouynanHi orBopiB Mae He3HaqHr4ft nnnus Ha

snriny nuronroi eueprii 4eSopMyBaHHr i laoxe craHosuru 0,,2.. .0,6Yo;

ruz6xna 6ap'epnoro o6TficKauHr r 4ocri4NeuoMy Aia[a3oHi 3HaqeHb

Mae He3naqHlrfi enrfis na anriuy nrarouor eueprii AeQopMyBaHHrr flplr

o6oo6renni Moxe craHoBr,rru 0.2. . . 0.6 rr,rrra.

llpr.r ananisi HIC urpunrepir ncraHoueuo, rqo 3acrocyBaHHq 3a3Haqeuux

4ocri4xeHl KoHcrpyKTr4BHo-:rexnoloriqgux

AeEopMyBaHHt

po3KoqyBaHHr,

EKBIBAJIEHTHOIO

o6rrzcnennx uplr

3a pesyruraraMr4 rrr,rceJrbHax 4ocri4xenr, ar 6asonufi xoHcrpyxqiftuufi



BapiaHT Br4KoHaHHr orBopiB [prrftHrro BapiaHr 3 rpboMa orBopaMr,r AiaMerpoM

8vu (/: 12 uru) i rexnororiqni ueroqr.r o6po6nenua KoHcrpyKTr.rBHux eJreMeHTiB

y :oni oraopir:

- po3Kot[yBaHHr orBopiB i: riguocnuv HarrroM 0,2...0,6Yo;

- AopHyBaHHq criuor orBopiB r ri4uocHuu pa4ianruuru HarrroM 2...3Yo;

- 6ap'epne o6rlrcnenn-s MeroAoM Br4rrrraMnoByBanHr cerMeHTI,x rynor is

uu6ltroro o6'rracry Ao 0,3

qerBeproMy posqi.ni

MM.

saneAeni pe3yJrbrarlr eKc[epr.rMeHTaJIEHI4x

AOCJIIAXeHb 3 Bt43HaqeHHr BrrJrI,IBy MeTOAIB OOpOOKIT KOHCTpyKTT4BHTTX eJreMeHTlB

nnaHepa J[TaKa B 3oH€tx tpyHKrlloHaJrbH]{x oTBoprB

BToMHy AonrosiqHict.

Ercnepnveuranrui AocniAxeHHr 3Aift curoBarr4

An{ npone4ennr BToMHrix i craruqHr4x u.rnpo6yaanr

erreKrpoMexaHiqnift nrauzui yMM-02 ra na ri4panriuHifi ycrauonqi

i craruqnux nnnpo6ynaur IlA4- 1 0ITy.

Bunpo6ynannr 3p€r3KiB. 3 rpecoBaHoro npo$inro (uarepial Al6T)

npoBoAlrJrn Ha eKcnJryaraqifinrax pianrx uaeaHraxenHr.,{ocni4xeno rari

eapianru o6po6:renna:

po3(oqyBaHur crinor orropir a ri4nouruv paAianrHr,rM HarrroM L: 0.2 ra

0,6%o;

AopHyBaHrrrr crinor oraopiB 3 BiAiocHuM pa4ialruanr HarqroM L, : 2 n 3 Yo;

AopHyBaHHr crinorc ornopiy (4,: 2 %o) ra o6rucnennr Sacox;

o6po6nennr cMyrr.r B soni ornopia 6ap'epnunr o6Tr,rcHeHHqM MeroAoM

BlIIIrraMnoByBaHrrr JryHoK cerurenrsoi ronQirypaqii;

o6po6rennx cMyfr.r B soni oreopin 6ap'epnuu o6ruureunrv MeroAoM

Br.rrxraMloByBaHHr JryHoK cerMenTHoi KonSirypaqii fi o6ucnenns Sacor;

ooTr{cHeHHr oacoK.

Atralis peaynrra:rin BroMHr.rx nnnpo6ynaur cMyr ig rpboMa

(f ynxqiona:rrru4Mr4 orBopaMn, o6po6reHr4x s goHi oraopia, Ao3BoJrr{B aBTopy

3a vca;rpl asaniruqni Br,rpa3r4 AJrr 4pr,rBr4x BToMt4 y rumrgi cryfleueBr,rx

B

Ha ix crarnquy nriqnicru r

Ha arecroBaHrrx ycraHoBKax

MytI-50,

AJI' BTOMHIiX

garexnocrefi AJrf, pi3Hr,rx nz4in o6po6leuux ornopie.



3a 4annuu eKcnepflMeHTaJrbHrrx ra aHaJriTr4rrHr.rx AocriAxens no6yAoaauo

rpaQixa KprrBr,rx BToMr.r AJr{ cnryr ia orBopaMr,r, rr<i cni4varr npo ,4o6pe

cnlBlaAlHHr pe3yJrLTaTlB.

Ha BToMHy gorroai.+ricrr KoHcrpyKTrrBHo-nogi6nzx :pa,erie

$ynrqionanrnuruu orBopaMr,r. flicnq BI4 KoHaHHr ornopir ra o6po6nennr

cTpl{HreplB y 3oH1 QyHKrIloH€rJrbHr4x oTBoplB po3KoqyBaHHsM 3 BlAHocHr4M

flpoeegeuo eKcnepr4MeHraJrlni 4ocnigNeHHf, BnJrr,rBy naero4in o6po6neunr

c'rpunrepin e

pa4iarrnuM HarrroM L: 0,3Yo, AopHyBaHHrIM criuor oTBopiy (L: 3%), 6ap' epunna

o6rucsenssu MeroAoM Br4rrrraM[oByBaHHq cerMeHTHzx JryHoK spasru npofiuru

Apo6ocrpyMr.rnny o6po6ry crinru crplrurepa (: 4nox cropiH) n soHi ornopie.

flicnq Apo6ocrpyMt4 HHoi o6po6xra Ha 3pa3Kr,r 6y:ro HaHeceHo noKpr,rrrq

Au.Oxc.nxp. sa cepifiuoro rexnonoriero aeiaqifiHoro ni4npuevcraa.

BcrauosreHo, ilIo fipu o6po6nenni KoHcrpyKTr,rBHo-uoAi6nux 3pa3KrB

crpunrepie r :oni ornopin 6ap'epnNrra o6rucuennql,r MeroAoM Br.rrrraMloByBaHHs

cerMeHTH14I JryHoK Ta .uopHyBaHHrM 4onroaivHicrr crpl.rHrepa a roni oraopie ara

neperixaunx naJrI{Ba ua pieni HaBaHTaxeHIrfi 6ra. -in = -3\MIIa , or,n ̂ = l\\MIIa

- ^(,
nepeBnqye 10" quruin HaBaHTaxeHHr ra 3a6e3[eqye AocmHeHHr npoeKrHoro

pecypcy.

B ntrroruy porgini naeegeni pe3yJrbrarn pospo6ru rexnonorii ra gaco6is

ocHauleHHr npoqecin o6po6neunr KoHcrpyKTr4BHfix erervenris [JraHepa niTaKa B

sonax $ynxqioH€LrrbHrrx orropia.

Ha ocnoni nonepe4nix po3paxyuKoBr4x ra eKclepr.rMeHr rlHr4x AocniAxeHb

npoqecin po3KoqyBauHr, AopHyBaHHs, 6ap'epnoro o6rucneusr ncranouenni,

3HaqeHHfi KoHcrpyKropcbKo-TexHoJrorlrrHr4 x naparr,rerpin o6po6rra 3oH

QyHKrIloHaJrbHr,rx oTBoplB.

BcrauosreHo pe(oMeHAyeMufi Aiana:on nignocnoro pa4ialrnoro Harrry

[pI4 po3KorryBansi crinox rfynrqionanrnux ornopia, srr4fi nos[HeH 3HaxoAr.rrr{cl

0,25 lo 0,060%. Pexonaen,4yevufi Aiana:on siAHocHoro Harrry

craHoBr4r6 si[ 2,5 Ao 3,0Yo, a gnt 6ap'epnoro o6rncrenns

BIaIxraM[oByBaHHr JryHoK cervennroi r<onSirypauii - ruu6znoro sia 0,2 ao

y 4ianasoni rig

AJrr AOpHyBaHHt

0,4 mnr.



Ans sa6esneqeHHr roarHocri ra c'ra6inrsocri Br,rKoHaHHe npoqecin

o6po6xr.r pospo6neno eiAnosiAne ocuarrleuHr, xapaKrepr.rcrr.rKr4 rKoro nane4eui n

Ar4CepTarlll .

Buxonanuft aBTopoM KoMrrJreKcHe oqirronanur noralnuxis rexHrKo-

eronoMi.{Hoi eSerrzeuocri merogin o6po6xu Ao3BoJrlrB paHxyBarlr MeroAr,r

o6po6r<r.r son $yuxqiouaJrbHr.rx ornopia TaKLIM qI4HoM:

,{opnyaannr orropir g aiAnocHraN4 HarrroM - 2,5 . . .3,0%;

Eap'epne o6rracnenu-f, MeroAoM BI,IIrrraMnoByBaHH.s cerMeHTHLrx JryHoK

rnu6r4uoro r,i1 0,2 Ao 0,3 rr.rrrr y :oni $ynrqiouaJrbHrlrx ornopin;

3. Posxovynannr s ni4nocnr4M HartfoM 0,25...0,604.

Pesymraru rnporagxeni y Br{po6HLIIIrBo [I <AHTOHOB), X4.4gn 
' 

t

Haeqa,'IrHzfi npouec Hauiosaluoro aepoxocuivuoro yninepcrzrery rv.

H.e. )KyKoBcbKoro, ((xapKlBcbKr4r4 aBra\wl}lvrvt lHcTr4TyT), rqo [lATBepAXeHo

BlANOB1'[HI,IMI,I AKTAMII.

2. Arcrya.rrnicrb po6orr{.

Buacni4ox sucoroi ronrypenqii Ha cfracHoMy pnHKy rirariB

rpancnoprnoi rareropii flocrrJrrororbcr BrlMorr4 4o ix pecypcy ra 6egnera noJrbo-

rin. Binruricu riraxis rpancnopuroi xar:eropii sirqfigusHoro ra sapy6ixuoro

BI4pOoHI4rITBa rrpOeKTyrOTbCr 3 ypaXyBaHHrM 3aIaHOrO pec)?cy, BeJrr{qrrHa rKoro

.3HaxoAI,ITbcr n 4iana:oni vip,20 ruclt nomorin (60 rzcr.r JrLorHr4x ro4ran) 4na

BaxKr{x ni:rarin ao 60 'rvcr,tr nontoris (80 rr.rcx'r JrborHnx ro4zu) gnr

cepe4nronraricrpuurbHt4x niraris s repnriuou ix ercnlyaraqii se nrenure 25 - 30

poxia.

fur :6epexennr KOHKypeHTOCnpoMoxHOCTt BITtII,I3H'HOTO

niraxo6ygynaHH.s Ha crirororrry pnnry aniaqiftnzx i rpaHcnoprHr,rx nocnyr

ueo6xi4Ho yAocKoHaJrroBarlr MeroAr.r KoHcrpyKTopcrro-rexnororiqHoro

sa6egneqeHHq pecypcy ra na4iftnocri xollcrpyrqii nirarcis AJrr Br,rKopr4cranns ik

Ha erallax npoeKTyBaHHr, Br,rpo6ur,rqrBa ft ercnnyaraqii.

Bararo B rroMy pecypc flnauepa lirar<a Br,r3Haqaerbcr pecypcoM

KoHcrpyKTr{BHrzx enelrenrig : (fynrqionalbHr,rMr,r orBopaMr4.

Taxrzlt qI{HoM, po3po6JrenHr KoHcrpyKTrrBHo-rexnoloriqnlrx ruero4in

3a6e3neqeHHr pecypcy nJraHepa riraKa a rouax $ynxuionalrsux oruopin e

l .

2 .



aKTyaJrbHnM HayKoBo-TexHivnoro sa4avero, a crBopenns N,IeroAin i cnoco6is

AocrrHeHH.r peruraMeHToBaHr,rx pec)?cHl,Ix xapaKTepllcrflx ereN4enris xoHcrpyr<qii

rrJraHepa lirara uae BeJrr4Ke npaKTuqHe 3HarIeHHs y nnpiruenni npo6leur

sa6egneqeHHr 6esneru nolrorin B yMoBax rpuranoi excnnyaraqii niraxis.

3. Hayrcoxa HoBrr3Ha orpllMaHrix pery.nrrarin

flplr nuxonanni po6our aBropoM orpranrani cyr"reni, pe3yJlbrarl,I, lri crrta4arorr

HAVKOBV HOBI'I3HV:

1) Pospo6neno nayroni ocHoBI4 3acrocyBaHrlt NreroAie JIoK€LnbHoro nJIacrI,I-

unoro .qe$opMyBaHHr KoHcrpyKTlrBHux ereven, is rIJIaHepa nirara n gonax

tpyuxqionanrnux ornopia Ans niAsuqenns ix srovHoi 4onronivnocti uursxoN4

en6opy KoucrpyKTnBHrirx flapaMerpin i rexnonoriqruEx cnoco6in o6po6neunx

po3KoqyBaHHsM, AopHyBaHHmt i 6ap'epnraN4 o6ruurennsl.L

2) YAocxonaneno MeroAr.r Bt4 3HaqeHHq xapaKTeplicrl4K JIoKaJILHoro

HanpyxeHo- 4e$opvorauoro craHy KoHcrpyKTrlBHux ereNreuris lnaHepa rirara g

sonax $ynxqioHa;rLHrr x ornopie rrrJl{xoM ypaxyBaHHs rexnororii o6po6nenu-a m

icropii ix HaBaHraxeHH{ 3a AonoMoforo cl4creMlr CAD\CAE ANSYS.

4. Orpnrvrani xayrcori pe3yJrbrarlr Max)Tt neBHe 3HaqeHHq Arq HayK[

BcraHoereui aBTopoM Meroar4 BI,I3HaqeHHr, a raKox saroHovipuocri

BoJu4By KoHcrpyKTrrBHo-rexuolorinnx napaverpie Ha xapaKTepucrr4KI4

JroKrrJrbHoro H.{C posuruprcrorL ysBreHHJI rIIoAo npoqecin nracrn.rHoi o6po6rlr

4etloprraynanusN{ s goHi $ynrrlionanrnr.rx ornopie KoHcrpyKTr{BHr.rx eJreMeurlB

nJrauepa niraxa. Ue aae MoxJrr.rBriM 3 Br,rKopr,rcraHHrM MeroAy auanizy BnJrr,IBy

KoHcrpyKTopcrro-texnorori.{Hux uaparr,rerpin flporHo3yBarr4 onruNrigogaHi

roncrpyrropcrxi i rexnororiqsi pinrennx rtprr nuropucrauui npoqecin

AopHyBaHHq, 6ap'epnoro o6:rucneHHs ra po3KoqyBannr omopie g 6egneqHzxr

KOHCTpyKIIITX 3 Bn3HarreHLrM plBHeM AOBTOBTTTHOCTI.

5.Ilpaxruvna gnaqnuicrr ra qixnicrr orp[MaHlrx pesy.nrrarir.

llparrzvny qinnicrr gucepraqiftnoi po6orra cKJraAarcTB raxi peeylrrarn:

I ) Koucrpyxru guo-rexHo,rori q ut MeToAr4 3aoe3[eqeHHr pec]pcy rrJraHepa

ornopir (noroarqennx, po3KoqyBaHHt,ri:rara B 3oHax Qyuxqionanurr,rx

AopHyBaHHr, 6ap'epne o6rucnennx) Ao3BoJr{rorb ni4ararqurv BToMHy

Aonrosiquicru e 2 - l0 pasin ua excurryaraqiftunx pirrrrx HaBaHra)KeHHt ra



,4OCrrTr{ 3aAaHr4x pecypcHr.rx

s6irrrrueHur nraol roucrpyrqii;

xapaKTepr4crllr erelrenris KoHcrpyKrlll

2) Pospo6neni rexsororii ra saco6l4 ocHaureHHf, 4lx o6po6neuux

KoHcrpyKTlrBHux ereN.reHris nnaHepa rirara s :oni $ynxuioHrrJrbHlrx oreopie

Mero,4aMlr AopHyBaHHr, po3KorryBaHuq i 6ap'epuoro oOrLIcHeHHr 3a6e3neqyrorb

rexnororivny roqnicrr i cra6inrnicrl npoqeciB o6po6:reuur;

3) Pesynrraua 4racepraqifiuoi po6orrz, B[poBaAxeHo y nupo6nnqrno na.[I

(AHTOHOB), XAABI i s uasqarr,Hr4fi npoqec Hauionaarnoro aeporocuiuuoro

ynieepcurery irr,r. M. e. Xyroncmoro <Xaprircrrufi asiauiinruir iucrvryr>.

6. locroxipnicrb orpr{Manflx pery.nsrarin rroJrqra€ y BlrpiureHHi

rrocTaBJreHltx 3aBAaHb 3 3acTocoByBaHHrM: MeToAlB cKlHqeHHr4x eJreMeHTlB,

peani3oBaHnx s cucreN4i CAD/CAE ANSYS; po3paxyHKoBo-eKcrepr,rMeHr rbHrrx

Irreto4in Brr3HaqeuHr BnJrr{By KoHcrpyKTI4BHo-rexsoloriqnux napaue'rpie ua

xapaKrepr.rcrr4Krl onopy BToMr,r; neto4ie napaMerplrrrHoro rpzeuvipuoro

MoAerrroBaunf, 3a AoroMororo cr4creMr,r CAD/CAIWCAE/PLM Siemens NX;

eKcueplrMeHT,lJrsnnx vero4in ,4ocriAxenux xaparTepricrr4K o[opy BToMr4 Tr,rrroBr4x

KoHcrpyKTI4BHr4x enerr.renrin; rexno:roriqrurx ue'ro4ia nupo6unqrna

KOHCTpyKTTTBHIX eJreMeHTlB 3 EyHKTIIOH€rJrbHr4Mr,r OTBOpaMr4.

A4ernaruicrr po3paxyHKoBr'tx voAereft nepeaipeno nplr BroMHt4x

eznpo6yranurx rr,rrroBrix KoHcrpyKrr,rBHo-uo4i6nux 3pa3KiB i: $yuxqiouanlnunau

oTBOpaMrr.

7. IlosHora BllKraneHnq s ony6,rironannx poborax ocHoBHux

HayKoBrrx ra np[KnaAunx pesyJrbrarie gncepraqii'.

3a pesynrrararrar,r 4oc:ri4xenr ony6rixonano 13 HayKoBr4x npaqr. Cepeg

nux - 1 HayKoBe BtrAaHHr, 7 crareit (2 6es cninarropie) y HayKoBt4x xypuanax, I

BKJrroqeHrix go nepe.niry HayKoBux Br4AaHb Vxpaihz 4nx ny6:riraqii pesynrrarin

r<nani$ixaqfinrax po6ir i nr<ffo.reHfix 4o laixuapo4roi nayxoue'rpuqHoi 6a3H

4aur.rx Index Copemicus ra 5 ny6niraqifi y nrarepia-nax roHSepeHqifi ra resax

AOIOBlAer4.

lly6niraqii rignoai4arorr BcraHoBJreHrrM BlrMoraM

ni4o6paxaro'rr svicr i ocuosHi pe3yn6rarr4 4racepraqii.

Oco6racrufi BHecoK aBTopa B po6orax, rqo ony6.nixonani, oxonruoe

6e:

Ta .uocTaTHbo rIoBHo

1 0



ocHoBHi HayKoBo-[paKrr4qHi pe3yrbrarrr Ar4ceprarlii, cr:ragae HayKoBy HoBlr3Hy ra

[parTr4qHy gnaquvicrr.

8. 3ayeaxeunr no reKcry 4ucepraqii ra anrope$epary

1. B 4zcepraqii sanpononoeauo MeroA aHari3y BlJrrrBy KoHcrpyKTt4BHo-

rexno:roriqnux naparr,rerpia Ha xaparTep[crrl Kr.r JroK€urbHoro HAC

KoHcrpyKTr,rBHr.rx eJreMeHriB nJraHepa lirara, xrcrzft [peAcraBneuo ua puc. 2.7.

Bx6ip $oprtrra npeAcraBneHHr y nr,rrur4i €rJrropurMy npufirarrr piurenr

Iro3I4TI4BHo Aae yrBJreHHr nloAo rrpoqecy au6opy KoHcrpyKTrrBHo-rexnonori.rH[x

piueHb, are s rexcri Heo6xiAuo 6y.uo 6 6i:uru noeHo orvcaru qei a.nropurnr, rr

oArrn 3 KJrroqoBr,rx e:reMenris nayxonoi HoBr43Hr,r. llpu qroruy MeroAr4trHo

npaBr4rrbHo 6yno 6 reKcr Ha crop. 38 ra 39 4r,rcepraqii ezAiruru n orpelruft

[1ApO3AlJr po3Alny Z.

2. Ha ocrosi quceJr;Horo MoAeJrroBaHHr npouecy AopHyBaHHr aBropoM

rloKa3auo, rqo r soni KoHTaKTy Aopua 3i criurorc Br,rHlrKae neper',rirqenn-a

rraarepia-ny B ocboBoMy HanprMKy (puc. 2.30). I.{e nrzrranae paaia-rrrri nepeuiqeunx

laarepiany s crinxax ornopin, rK ue noKa3aHo Ha puc.2.3l. I]e muqe

xaparrepl{3y€rrca 4eQopnraqixrr,ru scyny B fioBepxr{eBorray urapi, BeJ[rr{vHa rKr.rx

3aJIexIrrL ni4 reru.ruuz Harrry npr.r 4eQoprr,rynauni, a rar<oN ni4 BeJrrrqrrHr{

roe$iqieury reprx naiN cdnxoro orBopy ra inc:rpyrueHronr. -flx [oKa3aHo B

. po6orax Poeen6epra O.O., llocnrreHKa E.K. ra inruux si s6im,[JeHHsra

4eSoprrarlift 3cyBy 3MeHrrryerrcs nenaquHa 3alrr{rrrKoBr.rx HopMaJrbHr4x HalpyxeHl

crlrcKy B noBepxHeBorrly rrapi. Benuquna 3aJrr4rrrKoBr,Ix HalpyxeHb crr,rcKy B

rroBepxHeBoMy ruapl Br8Haqae BToMHy MlrIHlcTb oTBoplB nlcJrr oopooJreHHt

AOpHyBaHHSM.

B po6ori aBTopoM ne gocnigxenufi snrr.re xoe$iqieHry reprr Ha posnogin

HanpyxeHo-Ae$opMoBaHoro craHy B noBepxHeBolry rrapi. llplr uncellnonay

po3paxyHKy npoqecy .qopHyBaHHr 6ye npuftnmlrfi roe(fiqieur reprr, rr<raft

4opinnroe 0,6 ra ni4noaiAa€ clxoMy rep'no crani no alroviniro.

Bapironaun.r yMoBaMr.r reprr Anq 3MenrrreuHrr roe$iqienry Teprr - rle

AoAarroeufi pe3epB nigrurqennr sroN{Hoi ruiqnocri ra nonroeivnocri JIA.

Kepyrannr yMoBaMr,r KoHTaKTHoi nsaevo4ii Moxe 6yrr,r pea-ni:onauo sa

paxyHoK g6irunenns BBeAeHHT 3MarqyBaHHJr B 3oHy KoHTaKTy. He naenur
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eQeKTuBHLrM Moxe 6yru Br.rKopr.rcraHHr AoAarKoBoro yJrlTpa3ByKoBoro

HaBaHTaxeHHx incrpynaenry n nporleci BrlKoHaHHr rexnororiqnoi onepaqii.

3. Po:vipnicrl Berrr,rqzHv nnrouoi po6oru ge$opuyrannx ua rpa(pirax

(uanpuxna4 puc.3.42 puc.3.43 puc.3.44 ra inuri - B Azceprarlii, pzc. 15 - n

arrope$epari) npegcranneni B oAr4Hlrlltx nzvipy [Mna], rqo BHocI,IrL

ycKJraAHeHHr cnpufiuannr raxoi $isr.rvHoi BeJII,IqlrHr,r raK, rK BLrH[Kae [JryraHI,IHa

s posrraipricrro Harrpyxeur. Einrn npaBl,Inbuo po:naipnicrr nrarovoi po6orl,I

flo3Haqarr,r [[N/rra'] ;

4. B 4zcepraqii anroponr [poBeAeHo ra o6rpyuronaHo paHxyBaHHJI

npoqecin nnacruqnoi o6po6xu (4opnynaunx, 6ap'epne o6rucneunr i

po3KoqyBaHHr), uo voxe Marr4 BHcoKy npalffuqHy rHa.{uN4icrs npu npoercryeauui

rexnorori.{Hux npoqecir. 3axonorraipno, qo po3KorryBaHHr Mae uaftnrenury

e$errunnic'rr y sn'xsry 3 MaJrr4M piruerrr (ni4corrolr) flracrlrrrHoi 4eSoprraaqii ra

mz6asoro 4e$oprraoeanoro Merarry ao 30...50 MKM B cr{ry reoMerpvrrH[x

cnisriqnoruenb orBopy ra iucrpyven:ry (.to AaHr.rM nayxoro-rexuivnux
. J \  . -nyoJ Kauru). Ile 3aoe3[eqye nepeMlrrleHHr 3oHr.r 3apoAxeHHr BToMHol rplqr.rHr.r 3

noeepxni orBopy Ha AerKy rrrr.r6uuy (cniapo:uipuy g ruz6unoro geQoplrorauoro

MeTiIJIyJ, aJre He Aae c[JrbHoro [rABrrrqeHHt rpaHr4rll BToMHor MrrIHocTr, BHacJrlAoK

uaroi gonu 3aJrr4rrrKoBr.rx HalpyxeHb crrlcKy.

poemnryri ri6pz4ni rrpoqectl, Halpr{KJraA, cyrr,riqene po3KorryBauHr : 6ap'epnum

o6rlrcuennsN4, Touro. I{e rr,roxe 6yru pezurisoraHo B noAanlurlrx po6orax aBropa.

5. Bucrosru uo po:4iny 4 gyxe xoporxi, roMy He B noBHifi Mipi

ni4o6paxato'rb pe3ynbrarr4 AocniAXeHE Ta per{oMeHAarlii, qo o:rprEvani n po6ori :

Ha AaHOMy eTanl.

6. llo rexcry Ar.rceprarlii e AerKi neroquoc'ri no oQopunennro Aucepraqii i

an'rope$epary:

a) ua puc. 236 a, puc.

porrvipnicrl HanpyxeHHr;

6) nr,rrorr,ra enepria ua

6ee posnripnocrefi. Ha prac.

2.37 a, puc. 2.38 a, puc. 2.45 ra inlrux ne HaBe4eHa

B qronry nnaui nepcneKruBHuM AJII AaHoro HalprMKy po6ir naoxyrr 6yru

rpa$irax (puc. 2.41, puc. 2.44, puc. 2.47) HaBe,4eHa

2.49 nonrranxoBo AJrr pa4ia-nrnoro Harrry Aaerbct
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po3MipHicrb [Mllal;

e) e 4racepraqii na rpa$ixax (npr.rregerulx Ha prc. 2.33 ra inurzx), xx

npaBr4no in4ercn nplr sviunux o, e, W He qlrrarorbcr, Torrlo.

B qinorray naaegeui 3ayBalKeHHr He BlJIIzBaIorb Ha .flxicrr, HayKoBy HoBI,I3Hy

ra npaKTr,rqHy snaquN4icrr ar.rceprarlii ronay ix MoxHa po3urrAarr.r qx no6axaHHt.

Bonu laoxyrr 6yrz elrropucrani y no4anlmift po6ori Ars po3BnrKy eSexrunuux

npoqecin nracrraqnoi o6po6rra sonu oraopin B eJreMeuTax roncrpyrqifi JIA.

9. Igeuru.lricrr anropeQepary slricry 4ucepraqii'.

Aerope(fepar e 4ocraruift rr,ripi ei.qnoeiaae :lricT y glrcepraqii.

10. 3aramsufi s[cHosoK no 4ucepraqii

B qinorray, 4racepraqifina po6ora Celrenqona Bircropa @e.qoponuua

<<Koncrpyrcrunno-rexuo.roriqni MeroArr la6esneqeHHq pecypcy nJraHepa

.nirarca B 3ouax QynrqionanrHux ornopin>> rr.rpiurye arcyanbHy HayKoBo-

npaKTurrHy 3a1av'y, ruae cyrreai nayxoni ra npuxra1ni pe3yJrbrarr4, € 3aBeprrreHolo

HayKoBoro flparlero. [racepraqir Br.rKoHaHa y ni4noai4nocri 4o rurrror nn. 9,11

dloprgxy. np[cyAx(eHHJr HayKoBr4x crynenin i npracnoennr BrreHofo 3BaHHs

craplxofo HayKoBoro cninpo6irHr.rro MOH Yrpaiuu, rqo :arnep4xenufi

nocraHoBoro KMy lt 567 efu24.07.2013p.31ricr 4raceprarlii sianoniAae Soprr,ryri

Ta HanprMKaM AocniAxenr flacrropra cneqiamuocri.

Tolay anrop Ar.rceprarlii CeDreHIIos Bircrop @egopoeuu 3acJryroBye

flpr{cyA)r(eHHfl fionry nayrconoro cryneHq KaHAuAara rexniqnux HayK rro

cneqiamnocri 05.07.02 - rpoeKTyBannR, nupodnnrlTBo ra Br.trpo6yBaHHq

,rira.nrnux anaparin.

O$iqifiHrafi orroHeHr,
sani4ynau xa(f e4pra <<Mexauiru rrJracrrrqHocrr
uarepiar ie i pecypcor6epirarcqzx npoqecin>
Haqioua,nrnoro rexniqsoro yuinepclrrery Yrpaiulr
"KrEi'scsKrafi nonirexni.rHrzii incrzwr".
AoKTop rexui.rHnx nayr, npo<f ecop,
3acnyNenr,rfi Aiq.r Hayrrz i

'B.A. Tiros

llianuc A.'r.n. Tirosa B.A. gace

Melruuqenxo
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