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Birurar Iuuz BirropiaHlr Ha reMy <<llorparqeHH{ xapaKTeplrcrlrK rrrnr4HAeJrbHoro

By3na 3a paxyHor< onruNaisaqii reouerpr{rrHr4x napaMerpie nHesr\aarzqHoi o[opu)),

rroAaHy na s4o6yrrq HayKoBoro cryrreHr KaHArarara rexni.rHlrx HayK 3a

cueuiamnicrro 05 .02.02 - MarrrLTHo3HaBcrBo

[nceprauifina po6ora Biurrarc I. B. rprrcBqrreHa nzpirueuHro eaxrzeoi

HayKoBo-rrpr4KnaAHoi saAa.ri y ranysi Marrrr4Ho3HaBcrBa - niAnrarqeHHro xopcmocri

Ta HaBaHTax{yBaJrbHoi sAarHocri uHesMarra.rHoi roHi.{Hoi onopr4 6es s6imlreHHt

eHeprerl{tlHl4x Br{rp 3a paxyHor sNaiHz roHQirypaqii po6oqux rroBepxoHb orropl4.

Arcryanrnicrr reMrr ra cryninr o6rpyHToBaHocri nayrcoBr.rx rroJroxreHb.

fasoei orroplr 3HaxoMTb Bce 6inrure 3acrocyBaHH.r B rexuiqi. OcnoeHraNara

Hanp.f,MKaMr4 ix B?rKopr{cr HH-{ e BLrcoKorxeraAKicHi runr,rH4eni, o6raAnaHn.s 3

ripocxonavrz, xrti npaqrcrorb Ha HaABr4coKr4x qacrorax o6eprauus,raza6*neqyrorb

norpi6ny opienraqiro B rrpocropi.

Kpiu BeJrLrKLrx tracror o6epraunr Ao onop 3 ra3oBLrM MarrIeHH-f,M BkrcyBalorbct

AoAarKoBi sr,rNaorz, rlo Br4rrJrlrBarorb 3 yMoB eKcnJryararlii - 3MeHrrreHn.f, sNairqeHHs

cri, ni6pocrifirocri, rorrlo.

Touy, aKryanbHr4M e pospo6xa ra o6rpyHryBaHHr rrapaMerpin roHcrpyxqii

olop Ha ra3oBoMy MaIIIeHHI, Iqo npl43HaqeHl Anq Br,rcoKorrrBr4AKlcHzx runl{HAeJIIB

niAeraqeHoi ro.rHocri, xri sa6egueqyrorb MaKcrlM€urbHy npoAyrrrannicrb [rlr4HAer-fl

ra ni4nrarlyrcrb nparle3AarHict rpor-f,r rna 6inruroro repMiny po6orLr MarxHH y

nopinnruni a i cHyro .ttrMkr KoHcrpyKqisN{Lr.
,g

OsHarorc orrrr4MarrbHocri raKux olop € MoxJrr4Bicrr niAsLrrueHHr xopcrrocri

Ta HaBaHTaxyB€LnbHoi sAarHocri 6es s6inrureHHr eHeprerr4qHlrx Br4Tpar, a Jrr,rrxe 3a

paxyHoK sN{iuu ronQirypaqii po6orrr4x noBepxoHb.

Arrya-urnicrr reMr{ TaKo)K ni4rnep4xyerbcq aKTaMr4 BnpoBaA)KeHHt TA

IIoBUKOHaHVM AVCepTaHTOM KOMTTJTeKCOM HayKOBO-AOCI1AHr{X pO01T

4epx6ro4xerHifi rerui Binsnqrxoro naqiona-urno rexHi.rHoro yninepcurery

Shol
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J\|l 12K2 dlpo6nervru 3HLrX(eHHrr eHepfoBuTpaT HA TepT.'I rrpLrBoAax

TEXHOJIOT1IIHLIX MAIIIIIH).

Hayrcona HoBrr3Ha Anceprarlifinoi po6orn.,{ucepranroM orplrl,rani raxi

nayrconi pe3yJrbrarr4 rari rK po3po6reuus vroAeni vro4epnisosaHoi rrHeBMarrl.rHoi

xoni.rHoi oilopv runLTHAenr 3 no3.qoBxniuz KaHaBKaMr.r sNriHnoi rnu6uuu, .f,Ka

Ao3Bon.f,e o6lpyuroBaHo Blr3Harrarr4 xapa epucrrrKrr orropl4 3alporloHoBaHo

rprarepifi orrrrrM€rrrbnocri napaMerpin necyrux KaHaBoK rHeBMarurIHrIX olop, Iqo

BpaxoBye rexsiqni Ta eKoHorraiqni acrreKTr4; orpLTMaB rroAzurbrrruit poznuroK MeroA

Bur3HarreHHr ocHoBHux napaMerpin rrHeBMarLrrrHltx onop 3 no3AoBlKtriuz KaHaBKaMII

srvrinHoi rrru6uuu, st<uit Ao3BoJrre ournruiryBarn ix 3a 3aAaHuMLI rpzrepi.avru;

AoBeAeHo eQerrunnicrr BrrKoplrcraHHfl rrHeBMarr4r{Hlrx roniqHnx onop 3

[o3AoBxHirr4n rcanasKaMr.r gvrinnoi rrtudulrtu Anq niAsLrrIeHHr ocrosoi ra pa4ia-nruoi

x{opcrKocri ruuvrHAen-s npu Ae-flKoMy 3MeHrrleHni eurpar ra3y.

Ilparcrnune BHarreHHq oAeprr(aHlrx pesy.rrrrarin. llparruune 3HaqeHHt

po6oru rorqrae y pospo6nenni rrHeBMaruqsoi roHi.rHoi onopll 3 rlo3AoBxHituu

KaHaBKaMu s\aiHHoi rrruluuu, flKa Ao3Bor.f,e nignzulynaru pa4ianbHy ra ocboBy

xopcrrocri rurtuHAer-fl, a raKox s6inrurynarn pa4ianury HaBaHTa)KyBanbHy

:4aruicrr 6es AoAarKoBrrx Blrrpar ra3y. Aerop ruupo6ynana B npoMLIcnoBI,IX

yMoBax i Aonela Aorlinrnicrr Br4KoplrcraHns. rrHeBMaruqnoi roHiqnoi ouopI4 3

no3AoBxrHinaz rcanaBKaMlr sNaiHHoi rtu6nsu. Ha ocnoei upone4eHllx Teoperu.rHzx i

eKcneplrMeHr€rrrbHnx AocrriAxenr 6yno pospo6neuo iHxeHepHy MeroALIKy

BLI3HaqeHHr onrLrM€LTIbHLIX napavrerpin rIHeBMarI4rrHrIX xoni.trux onop 3

no3AoBx{Hiruu ranaBKaMr{ sN,riHHoi rrtu6unu 3a KpLITepisN,Iu xopcrKocri e ocroBoMy

ra pa4iarbHoMy Harrpf,MKax ra 3a BI4TparoIo ra3y.

Pospo6neni rconcrpyrqii [HeBMarlrrrHr{x roni.rHllx orrop i pesynrrarvr

rrpoBeAeHr4x reoperuqHLrx ra eKcrrepllMeHT€LrrbHrrx AocniANeur AI4cepraHToM

BrpoBaAXeHo y nzpo6HrrqrBo B IIpAT <KanznincmrEfi rrraurzHo6yainHufi 3aBoA)),

a raKox( y nasqamHnft [poqec Binnuqrroro narlioHarbHoro rexHi.rHoro

yninepcurery.



Coqialrnufi t nayxoBo-TexHi.rHrafi eSexr roJl.ltrae B ToMy, Iqo po3po6neni ra

BnpoBaA)Keni unenuarzqHi orropr4 3 no3AoBxniuz KaHaBKaMu sNainHoi rtu6uuu

HaAarorb uoxlranicrr ni4nuulynaru pa4ianury ra ocboBy xopcrricrr

rxnrrHAenbHoro By3Jra, a raKox s6inrurynarra pa4ianrHy HaBaHTantyBaJIbHy

a4aruicu 6es AoAarKoBLrx eHeprerrrr{Hl4x BI,Irpar, roMy ni4nzulyorr roeQiqienr

ropucnoi Aii, roqnicrb ra na4ifinicrr po6oru ycrarKyBaHufl..

Ily6"rrircaqii Ta orprrJrroAHeHHq pesy"rrrrarin. OcrosHi pe3ynbraru

AuceprarlifiHoi po6orr.r ni4o6paxeHo y B 13-ru HayKoBI,IX ny6niraqi.ax 3 HI4x:

6 qarefi y Saxonux Br4AaHHrx 3a rlepenircol,r BAK VrpaiHz; 1 ny6nixaqir y

3aKopAoHHoMy nugayyi, 1 rr,roHorpaQir; olpl{nloAHeHo H?,'5-ua HayKoBt4x

ronsepeHqirx ra czvrlosiyuax. B ony6niroBaHl4x npaqsx AocrarHbo IIoBHo

euceirreHi ocnosHi nayroni noJro)r{eHHq, Bl4cHosrcu i peKoMeHAaIIii Aucepraqifinoi

po6orz.

O6cqr ApyKoBaHux po6ir ra ix r<inrricru eiAnoniAalorr BuMoraM MOH

Yrpainu qoAo ny6niraqii ocnonHoro svricry Auceprallii na a4o6yrrr HayKoBoro

cryneHq KaHAI4Aara rexsiqnux HayK.

Ouinna rruicry Arrceprauii. Pyronua Akrcepraqii BIlKnaAeHuir na 170-ru

cropiHxax ra cKnaAaerrc-{ si Bcryfly, il'flTu pos4inin 3 BI{cHoBKaMLI Ao Ko)I(Horo 3

Hr4x, ocHoBHLrx eucHosrin i perorraenAaIlifi, cnucKy BHKopI4craHI4x nireparyprizx

A)KepeJr, llo uicrzrr 148 nafiuenynaHb, rpbox AoAarKin. Crpyrrypa Ancepraqti

no6yAonaHa paqioH€urbHo,- a ii oQopMrreHH.rr eiAuoeiAae ,{epNaBI{oMy craHAapry

Yr<painz Ao AoKyMe raqii ra ssiris y cQepi HayKI4 i rexnixn. Po6ora Harrvcana

rpaMorHo inrocrponana 56-ua pl4cyHKauz i 4-rv^ara6tugrnv'u.

V ncryni 4ano o6rpyHryBaHHf, aKTyanbHocri npo6JIeMI{, [ocraBJleni ueta r

saAaqi AOCJr1AXeHb, npaKTLItIHy sHa.IzI\4icrr3aAaql AOCJrlAXeHb, pO3USHyTO HayKOBy HOBI43Hy Ta npaKTLItIHy 3HaqI4MlCTb

oAeplKaHlrx pe3yJrbrarin, nra:aHi siAoN,Iocri upo anpo6aqiro, ny6nixaqii, oco6uctui't

BHecoK:4o6yna.ra i o6cqr po6oru.

V nepurovry posai.ni po:rmHyro ra spo6neHo nopinnurcsuir, anartis cyqacHux

ruuie ni4urunnurin runu,4xicnux uruu t.4erin. HaseAeHi ocnosHi rlepeBarl4 Ta

HeAoliru ix onop, a raKox BcraHoBJreHo, rqo nafi6inuu paqionanbHnMl4 !'nfl



BI4coKux rrrBlrAKocrefi e ra3oBi oloplr. Baru"o"neHo, rqo roniqsi rasosi onopll

nporra4irorr oAHoqacHo pa4iamnuvr ra ocboBlrM sycuuxl,r, i qe Ao3Bo[.se

peKoMeHAyBail4 ix nepenaxHe 3acrocyBaHHr y uopinnxHni si rrrrrLTHAenflMkr Ha

pa4ianrnpx oilopax, BKa3aHo Mo)nJrLrBi nanpxl,rxr4 BAocKoH€ureHHr. 3a peaynrraraMn

IIOpIBH{nbHoro aH€UIl3y pe3ynbTaTlB AOCnIAXeHb KOHIqHUX r€BOBLIX OnOp, tKl

3acrocoBylorbc.f, B BLrcoKorrrnz4ricuzx ulrrHAeJrrx ra MarluHax, BcraHoBneHo rx

eQercrranHicrr i cQopvrynboBaHo 3aBAaHHr 4zcepraqil.

V apyrorvry porgi.ni pospo6neHo MareMuwrury MoAenb npoqecin y roHKoMy

rtrsoBoMy ruapi uix 4noua roni.{HlrMLr noBepxHqMLr, oAHa 3 Hzx e,_npoQinboBaHoro

rnyxvMra no3AoBnuiuu raHaBKaMr4 srdiHHoi rtu6ulr^u. Teqis ra3y MoAeJrroBarracr Ha

ocHoni pinHruHx PefiHonr4ca. Posuxnyro pinnruHx revii, Hepo3pLrBnocri, eHeprii

Ta craHy .By, rrlo Ao3BoJrkrJro oAepxarkr 4uQepenqialrne pinH*trx B qacrLrHHllx

noxi4ruax Ans BLI3Har{eHH.f, T}rcKy n 4onimuifi nora-nrnifi rovqi r€tsoBoro urapy.

Posur4aerbcs rraoxrunicrr oAHoqacHoro 3MeHrrreHHr KoJroBoro

HerrpoAyKrLrBHoro neperixanHf, r€l3y i uilsuqeHH.rr pa4ianrnoi xopcrxocri oropr4

3a paxyHoK BLrKopkraraHHA KaHaBoK sNaiHHoi rnu6usvt. flpz qrovry BBaxtrnoc-f,, [Io

TI4cK ra3y B Mexax o.qniei KaHaBKr4 e nocrifinoro BeJrLrrrkrHoro.

crr,rcHyroro ra3y (cepe4una xananrcu). B

Bu3HaqeHo rLrcK ra3y B rrorlrpbox Ai[.qHrax

BpaxoByroirz orpunaani 3HarreHH-f, rucrin,

[z$epenqia;nHi pinn.murr y qacrr4HHzx noxi,qnux pos'xsynanucr is

3acrocyBaHH.sM MeroAy cnrafinie. 3aupouoHoBaHo ABa Bvrrvr upo$inro KaHaBoK

sN,IiHHoi rrru6ulelu ra :po6neHo ix MareMarr{'ruuiT. olllrc 3 Bp yBaHHf,M HanpsMKy

HaxllJry KaHaBoK sia roq4r{ uoAa.{i

pe3ynbrari pospaxynxin ALTcepraHroM

poOoqol 3oHr{ KoHlrrHol ollopu Td,

sHafiAeHo pa4ianrny ra ocboBy HaBaHTalxynaruri r4arnocri, eiAHosrrosansHzfi

MoMeHr, xopcrricrb y pisuzx Harp-sMKax ra Br.rrparr4 ra3y xouiquoi oroprl 3

KaHaBKaMu sNaiHHoi rtn6usu.
y u'rrovry porqiri rpoBeAeHa onrznriraqix KoHcrpyKTLrBHr4x naparraerpin

uIrI,IHAeJIg Ha roniqHLrx r€l3oBI,Ix onopax.
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BnsHa.ranvcq orrlrrualrni 3HalreHHrI napaMerpin ouopu - AoBxHHa, .qiavrerp,

Kyr, a raKo)r( napaMerpr4 KaHaBor: uz6una, AoBxI4Ha KaHaBoK, ix rilrxicrr is yMoB

MaKcr.rMyMy Mo)KJrunoi xopcrxocri 3a yMoB l,rinil,ra-nrHllx BLITpar ra3y.

'{nx peanisauii pe3ynbraris AocripreHb poapo6nena inxenepHa MeroAI4Ka

npoeKTyBaHHs roni.rnoi rasonoi onopv 3 oIITIIM€LIIIHTIM?I KaITaBKaMLT 3M1HHO1

rrru6uttu, BrIroroBJIeHo ra nunpo6ynaHo IxBl4Aricnzfi rrtrltHAe b.

Bunpo6yBaHHsMr4 ni4mep,ux(eHo, Iqo 3arrponoHosaHi roHcrpyrqii orop

I8o , ra Bulqy xopcrricrb Ha 24%YMarorb Bvrrrryfir sirHosrlosanrHllft MoMeHT Ha

uopinnxHHi e icnyro vruv;a KoHcrpyKrli.f, IvIz.

3aynaxceHHfl Ao srvricry AIIcepTaIIii, anropeQepary ra ii oQoprvr"neHHfl:

l. B po6ori HeAocrarHbo yBaru npugileHo TILITaHHIo BTIJILIBy BoJlorocrl

ra3y Ha po6o'ry rasoeoi onopkT. flx BTIJILIBae roposir Aeralefi oropu Ha iI

rparle3Aarnicrr?

2. Bnaxaro Aorlilrnnu po3rxupLrrlr o6nacri 3acrocyBaHHq HoBLIx

KoHcrpyKrlifi ra"soeoi onopz i ne o6rr,rexyBarllcb JIkIIle BepcraraMu, a [poAoBxLITI4

po6orz B Harlpf,Mry ix 3acrocyBaHHt Ha rpaHcrIoprHLIX saco6ax ra B inuux

cQepax.

3. Ha c. 85 puc.3.2I roKa3aHo BUTLTB pa4iaruuoro 3MlIrIeHHf, ra KyroBllx

ueperocin Ha srrainy Burpar Fa3y qepe3 onopy, 3 TKLIX BLInJIuBae, rrlo BOHLI

s6inuuyrorbc.f, B o6nacri pe€urbHlrx 3HarreHb IIux napaMerpin 
"a 

5- l0%. Pa^solu s

r?rM, ue uo6y4oBaHo rpaQiunux 3aJrelKHocrefr cyuapHoro nJII4By rlepeKocy ra

3MlrIIeHHt Ha BLITpaTU fEBy qepe3 orlopy.

4. B rprarepii onruualrnocri KoHcrpyKrlii seeAeHo napaMerp rrainivrigallii

Bkrrpar ra3y qepe3 orropy, e rofi xe qac, caui nurparll He sHa'IHi. Bunurae [I4TaHH.s

rrloAo eronoMi.rnoi Aorlinurocri po3rJltAy Ilboro rrLITaHHI.

3aralrni 3ayBaxeHHrr He Marorb nzpiuranrHoro xapaKrepy i He 3HLIXyIorb

HayKoBoro pinHr po6oru, BoHrr HarrpaBJreHi ruue Ha ii uorpa eHHt i AouoeHeHHs.

Bi,q nosiaHicrs Arrcepraqii ncranoBJreHrl M BrI MoraM. [zcepraqifi na po6 ora

sa sMicroNa i o6csrorra npoBeAeHux AocriAxeHb e crpyKrypoBaHoro, qinicnoro,



6

3aBeprxeHoro HayKoBoro nparlerc, B rKifi orpl4MaHo HoBi HayKoBo o6lpynronani

TeoperprrrHi fi nparru.rHi pe3yJlbrarvr y |Lny3i uaurHno3HaBcrBa.

,{zcepraurou posn'ltana aKTyanbHa HayKoBo-rexHi'rHa 3ara'r'a

niAeraqeHHr xropcrrocri Ta HaBaHTa)KyBanbuoi a4aruocri nHenuaruqnoi xoniqnol

onopu 6es s6imrueHH-q eHeprerr{r{Hlrx Br{rpar 3a paxyHor sN,IiHIa roHQirypaqii

po6ouux noBepxoHb onopr4. O,qepxaHi anroponr pe3yJlbrarll e HoBLIMLI,

BnpoBaAxeni y nupo6nzqrBo ra HaB\IzuIbHIafi upoqec.

AnropeSepar noeHicfio ni4o6paxae ocHosHi IIoJIo)KeHHf, Al4ceprallifinoi

po6oru, a fioro sNaicr e iAeHruqHzNt si slaicroNa 4racepraqii.

Ha ocnoni HaBeAeHoro BrIIqe BBa)KaIo, qo 4racepraqifina po6ora

<<florparqeHH.s xapaKTepr{crlrK rrrnuHAenbHoro By3na 3a paxyHoK orlrllMl3arlll

reoMerplrqHlrx napaMerpis nHenNaarr,r.rHoi orropu>) eiAnosiAae BklMoraivr n. 9, Il,l2
<llopx4ry np?rcyAxeHHr HayKoBr.rx cryneuie i npr.rcnoeHHt BqeHoro 3BaHHq

craprxoro HayKoBoro cnirpo6irHr4Ka)), a iI aBTop, Birurar Igna Birropinua,

3acnyroBye rpLrcyAx{eHHrr HayKoBoro cryneHq Kanl.vrllura rexniqnux HayK 3a

cneuialrHicrro 0 5 .02.02 - MaIrIlIHo3HaBcrBo.

OSiqifiuzfi ononeHr, K.r.H.,

AorIeHr ra$egpu <<Koun'torepHoro

3v6oseurxa

lli4nnc K.r.H. 3y6oneqrxoi H.T. sacni4'ryro:

B.reHrafi ceKperap Jlyurroro
saqionarbHoro rexni.IHoro yninepcl4Tery A."M. 3euro


