
BIN3I4B OOIUIIIHOTO OIIOHEHTA

Ha Ar,rceprarlifiHy po6ory IO.B. Tpoqema <Pogwrror rraerogin ana,riruqsoi
Iraexanir<u B 3aAaqax fipo KoJrr4BaHHs 6araroroN4noHeHTHnx uexasiquux

cr,rcreM), rqo flpeAcraBnena na s4o6yrrr HayKoBoro cryrreHr AoKTopa Qi:axo-
MareMarlrrHr{x HayK sa cneqiaruHicrro 0l .02.01 - reoperrzqHa vexanixa.

Po:rragynana 4zcepraqifiua po6ora rtpr4cB-srreHa po:po6qi analirnquux
rraero4ir [o6yAoBZ na6nuxeuux pose'xexia 3aAarr flpo KoJrrrBaHHr roncrpyxqifi,
ulo Micrrrb n co6i xopcrri ra npyNni pe3epByap[ 3 BeJruKr4Mr4 MacaMr4 pi4aHu ra
npue4uaui rBepAi :rila crinqenux posrr,ripin. Tari rconcrpyxqii rrrrpoKo
Bl{KoprzcroByrorbcr B parero6y4yaanni, ania6y4ynaHni ra isruux ra,.Iy3-{x
rrpoMr,rcJroBoro 6ygirnraqrna.

Amrya.nsuicrs po6oru o6yvosreua ue4ocrarniu cryneHeM Aoc,'riaNeuocri
TaKI,Ix 6araroKoMnoHeHTHl,rx rraexaniquux cl4creM ra nome6oro lHXeHepHOl

po3paxyHKy[paKTrlKr.r s HargHoc:ri ri4uocno flpocrr,rx ra BracoKorolruzx vero4in
KoJrrlBaub po3fJrrAyBaHr{x xoncrpyxqifi .

Po6ora crJraAaerbcr :i ecryny, ruecru posgirin, nucuorrie ra cnr4cKy
Br.rKopr,rcTaHvx AXepeJr.

Y nc'ryni o6rpynronauo axryalrnicrl o6panoi reMu, Br43HarreHo HayKoBy
HoBII3Hy ra rrpaKTuqHy sna.rul.{icrr orpr{MaHrx pesylrrarin.

Ilepwuit posdin npucnrveuuft aHari3y icuyrovux nparlb 3a reMoro
auceprauiftnoi po6orra, ornrry lreroaie Aoc:riAxesss Auuauiru nexaliqHux
cIlcreM, rrlo BltBqalorbcx n po6ori.

fipyzutt posdin po6om npprcBsqeHo AocliAxennro ronepeirHux KoJrrrBaur,

,4oeimHoi o6ononxrz o6epraHHr 3 [ppr€AHaHr{M Ao oAHoro : ii ropuin a6co,'rrorHo
rBepAoro rira crinqennx posvipia. flo6yAonaHa 3ar€LrrLua MareMarvr{Ha MoAenb
pyxy posrnx4ynaHoi iuexaHi.rHoi cr{creMr4 rtiA giero 3ocepeAxeHr4x ra
po:no4i:renrax HaBaHTaxeHb. Ha qii ocHoni c$opvynloBaua cneKrp€urbHa 3a1a.ua
rrpo HeocecuMerpavni KoruBaHHs ganoi rcoHcrpyxqii s Br4Kopr4craHHrM Mero.qy
Pirqa. Ha ei4uiHy nia rpaauqiftHofo MeroAy Pirqa posxna4z glr nepeuirqeul
o6oronru e AaHifi sa4avi auxrorbc.rr B3aeMorrog'qgaHr4\4r4 uepes rinenaaruuui
rlapaMerpl{ TBep.qoro rina sKi raxox niglmalorb Br43Har{ennro. Y se'rsry : qun
aBTopoM 3anpo[oHoBaHa 3ararbHa cxerraa no6y4osu anre6pairlHoi cucreMu
Br,rxoAriru He 3 KBaAparr{qHoro Qyurqiouany, a 3a AofloMororc fioro napiarlii ra
BAtrno BBeAerrr4M HoBr4x oneparopia ei4 nepeuirqeHb o6onoHra. I{e :uauuo
cnpocrllno anropr4rM posn'raannx ra4avi ra ftoro noAaluue flporpaMyBanm. llpu
no6yAoBi KoopAr.rnarHrrx $yuxqift Anr anpoKcr{Maqii nepeMirqenr o6orouxu
Br4ropr4croByBarucr no:riuovra Jlexauapa. a6colrcrui 3HaqeHHr frKt4x Ha eiapirr<y
ix oproronanruocri rle pocryrb si s6imueHHau rx nopr4Ky. I-Ie 3Har{Ho

nignuuquro criftricrr o6.{HcrroBarbHoro flpoqecy rro BiIHoureHH]o Ao
creneHeBoro 6asucy. Po:po6renuft Ha uifi ocHoBi a,rfopurM .qac NaoN,rngicrs
po3paxoByBaru se rirtrI<u qacrorn i $oprrarz KoJrr.rBaHb o6o:rosox cepeAHboi



TOBrrIrrHr,r, a I MoMeHTI,I Ta rrepepl3yrosr crfiIl4 B KolKHlfr Toqql ii CepeArlHHOi
noBepxHi.

CQopr'rynroeaHa crrpoqeua [ocraHoBKa po3rJrrAyBaHoi sa4avi na eracHi
3HaqeHHr, xra 6asyerrcs Ha rinore3i nnocKr4x nonepeqHr4x nepepirie 4,rr
4e$opvarlift o6ononrz 3 BpaxyBaHrrrrv 4eQopruarlifi scyny ra inepqii rroBopory
uepepisir, ra no6yAonaHi ii roqni po3B'r3Kr4. lloxa^saHo, rqo reopir 6anor<
TianoueHxa vae icrorno 6inrury o6racrr 3acrocyBaub no ni4uoruenuio 4o 6a:rox
Efi,repa - Bepnylni.

Cr.rcrelra Ar.r!bepeHrlialLnrax pinurrm si sN,riHHrar\ar.r roeSiqienralrr4, ulo onr4cye
eimni xorusaHHr flpy]Kuoi o6olonrz o6epraxnx Mae oAHy ia cyrrenux
oco6rusocreft, rqo o6yvoueua rourocrinuicto o6olonxr4 i nassnicro M€uroro
napaMerpa nprz craptrift noxiAnii. llpucyrnicrr raKofo flapaMerpa flpr.rBoAr.rrb Ao
roro, nlo s pc:u'rsxy rpannuuoi :a4avi uoNyrb Br4Hr4Karh eyrrri npuueNoei
3oHrr 3 BeJrrrKr4M[ rpa4ieuralru poen'xlria. I_{e upranoglrru 4o icrornoro
ycKnaAHeHHr anporculraqii ruyKaHr,x po3B'.r3KiB. V sn'asry 3 rIr4M Br4HuKae
Baxrrr{Ba upo6:relra pospo6xu ua6luxenux ivero4ie 4lx posn'raanas cr.{HfyrqpHo
r6ypeurx :aga.r, rxi rraanra 6 oAHaKoBy s6ixHicru rK npr4 cepe.urix, rar inpu
Marux 3naqeHHqx napaMer"pa. Tar<i Mero.qrr n nireparypi orpr4Marr.r Ha3By
pirnonripHlrx rraero4in 3a rrapaMerpoM.

Tpemiil posdin po6orr.r npr4cBrqeno po:po6r1i aualiruqsoro MeroAy
po:r'xeauux cnerr.-palrnoi 3aAaqi npo Korr,rBaHHs Aoeimulax o6onoHoK
o6eprauHx B yMoBax ii cuHrynxpnoro :6ypeuux. [nx eunagry goninsuoi
o6oronrra o6epraHnx, rlo He3aMKHeua r uepzgioHanbHoMy HanprMKy r po6ori
noflepeAHbo BcraHoBJteHa Qoprraanua crpyKTypa uyKaHoro po3B'r3r(y sr4xiaHtzx
pinnxnr,. Bona srrro.rae e ce6e peryr.spuy rracruHy, ulo po3KnaAaerE,cs B

creneuesufr prA, a raKox qacrr4uy, uro BKJrroqae r ce6e analiruvuy ifynxqiro :
ercnoueuqialbHrlM MHoxHur<ou. BuaA y :araltnuii poaa'l3oK $ynxqift a

ercnonenqialbHr4M MHoxHuroiv cyrrenuft lvrure no6nlrgy lpauuub o6olosxu ua
eilcraHi noprAr(y MaJroro napaMerpa ria rcparo.

.ftx rynoronoAi6Hax o6o,ronor< BcrauoBJrloerbcr raKox acrrMrrrorr4qHa
none4inra o6nreNenux peryJrrpHr{x posn'r:rir s oxori ix nomoca, arui
rBJrrerbcr peryJrrpnoro oco6 zsorc ToqKoro 4lx araxi4nzx pinxxur. 3naiiAena
acr4Mrrrorr4Ka posn'xsxia 3a6e3ne.rye cxinqennicrr 4e$opNrarlift o6oronx[ s iJ
TIOJIIOCI.

Bnr<opuctonyrovz qi pe3yJrbrarr,r B po6ori cQoprraynronaHi ocrrosHi
p03fnslyBaHollpl4Hul,rnr4 no6ygonu 6asucuux SyHxqift po3B'r3aHuq

cnerrpa.nruoi :agavi vero4orr,r Pirrla.
ntn orlinxra e$er<rrasnocri 3anponoHoBaHux a,rropurvia HaBeneHo

po3paxyHoK qacror i Qopv BJracHlrx KoJrr{BaHE rluninApnrrHoi, c$epuuuoi i
3pl3aHor KoHlqHol oooJIoHoK.

Poepaxyuxrl noKa3yrorb, ruo po3po6JreHrzfi a-nropurrrl siAHocurscx Ao rtr4cna

arropurlain pisnovipnux 3a rrapaMerpou. Oxpirra rlboro 3a[ponoHoeaHi cr4creMr]
6a-zucrtux $yHxqifi sa6esnevyrorr noroqKoBy s6iNHicrr po3B'r3KiB i rx nepruux
tlorupbox noxi4urax B ycift o6racri inrerpynaHnn nuxiauux piBHqHb. lloro.rxoea



s6ixHicrr posn'x:rin ra ix noxignux Ao3BoJrr,rJra aBTopy nepenipuru 3aloBoreHHq
posr' xsr<in exxi4nuv pinnxnuala.

Taxnrra quuonr, Ha noeAHaHHi aHaniru.{Hoi reopii 4ra$epeuqia,rruux pinnaur i
napiaqiftnoro MeroAy aBropoM 3anpoloHoBano Aocr,rrb eSerrnnuzfi vero4
[o6yAoBr.r sa6nraxenzx posn'xsrie cneKrpaurbHt4x ra4av reopii o6oroHoK B

yMoBax ix cvtrynrpuoro s6ypeunr.
IIpu pora'rsanni fpaHrrqHr4x 3aAair Infr pieHrus 3 po3pr4BHr.rMrr

roeQiqienranru, po3pt4BulrMr{ rpaHI{qH[Mr4 yMoBaMr{ a6o naeaHraxeHxrMr,r Moxe
6yrrz nr,rxopucranlrfi MeroA, zxufr 6asyeu,cx na por6rari o6nacri Br43HaqeHHt
rrryKaur,rx Syurqiil Ha oxpeui ni4o6nacri, BoAsarr{ na cyiuiNuux fpaHr4urx
ni4o6nacrefi yMoBr,r c[prxeuns. 3acrocyBaHHr MeroAy Pirrla Ao poan'xaariHr
3aAaal crrpr)(eHut He 3Ha[uulo Ha-rrexHoro po3Br,ITKy y :a'xsrcy i: crcra4nicrro
BIIKOHAHHq VMOB CIID-qXEHHf ,

4emeepmuil posdin po6oru npucraueHlrfi
no6yAonu poae'-rsxin crreKTpaJrbHr4x 3aAaq 3

o6nacri Br,r3uaqeHHr uryr<anux po:n'r:rin.

po3Br.rrKy MeroAa Pirqa ao
Bt4KopucraHHqu gexounornuii

Mero4 6aeyemcx ua no6y4oni, is salyvenHrM MHoxHr.{rin ,llarpanxa,
y3araJlbHeHoro $yHrqionana, Arr sKoro nci yruonu cnp{xeHHr rBJrrror;ct
npupoAHr4Mr{ rpan[qHr.rMn yMoBaMv. Orpulaanlrft $yHr<qiona-n cKJraAae ocHoBy
Anr no6yAoBr4 ua6ruxenrax potn'rerin 3aAaq 3 Br.IKopr4 craHHsM

qrorray po:n't3KI{ rrpeAcraBJl.f,rorbcr y nur:ra4io6nacri. flpu
posxra4in s xoxHift s ni4o6nacrefi.

E$er<rraauicrr 3anponoHoBaHoro nigxogy npoilrccrpoaauo ua oanovipHifr
saAa.ri rtpo simui KoJrrrBaHHr crepxH{ 3 KycKoBo-HenepepBHr]Mu
xapaKTeprzcrr{KaMr4 ra ua geoir,ripuift cner<rpanruifi sa4avi npo KoruBaHH.t
i4earrHoi piauuu n pesepeyapi, rqo Mae cKrraAHy Sopry ri:ra o6eprauHx.
Pesymaur npoBeAeHrrx pospaxyur<in ceiAqarr npo re, qo 3anponoHosaHr.ri
lrero4 Pirqa nono4ie s6ixHicro n pienouipuifi ue'rpvqi rK Arrr caMr,rx po:n'rarie,
rax i 4rx uoxi4nrlx, ulo BxoArrb a rpauuuui yMoBr,I cnprxeHHt.

Orpulraui pe3yrrbrarr,r [plr

pos4inax po6orr4 npv 3uaxoAxenni poan'aaria sa4au ri4ponpyxuocri.
Iurepec Ao AocliANenrr 4unarraixz npyxHrx roncrpyxqii 3 pe3epByapaMr.r,

rKi qacrKoao sanonHeHi piar,ruoro snxrt4KaHr,tit 3anfiTaMfi pareruoi rexuixu, a

raxox ni4nurqeHr4Mrz BrrMoraMrr Ao rrpoeKryBaHHr npoMr,rcnoBltx peaepnyapia e

ceft cNri.rHo ire6eeneqHr,Ix paft oHax.
II'amuil posdin grzcepraqiiuoi po6oru npucr.xueuuil. 4ocli4xeunro

floflepeqHlrx KoJurBaHb logroc'risuoro crepxur 3 nprreAHaHr4M Ao H6oro B

AetKoMy nepepisi pe3epByapoM y $opvi rila o6epraHnr, uro qacrKoBo
ganoeHeHuft i4ealruorc pi4uuoro, a raKox Beprr4KaJrbHo po3TarxoBaHofo
crepxH{, sxui,r rtae Ha BinbHoMy ropqi p*epnyap 3 piAxHoro.

Ha ocuoei :rinifinoi rcopii pyxy rBepAr.rx rin : pi4uuoro ra npyxHrlx
crepxuin no6yaonaui gara,nrni lrareuaruqni lro4eni Ar,rHaMiKr.r po3ur{AyBaHrrx

AeKOMIIO314rl1l

HE3AJICXHI4X

po:n'xsauur clerTparbHr4x 3aAaq

cnprxeuHs na ocrosi napiaqifiuoro

no6y4oui cllcreM 6asucttux SyHr<qifi grr
reopii o6onouoK Ta npu posn'xsaHui :agav
MeroAy Aani Br4 Kopr4croByrorbcr B HacrynHux



Mexa'iq'r'x cricreM nig 4iero npr{KJraAe'r4x Ao Hrzx sosui,uHix HaBaHTa)reHb.
orpunaui rpauzvni zagaui gtrx pianxnr B r{acrr4HHrzx noxi4nax 4a,ri sno4arrcx 4o
crrcreMl'r zsr4.{afi'i,ux 4z$epeHqia.nrnux pinnanr 3 He3aJrexHolo sN4iHHOrO flO qacv.
3acrocoByroqr4 [pr4 rIEoMy rr.rero4 Ey6nora - fanropr<ina. Ifi cvcreMr.r pienaur
Ha6ynarorr nafi6i:*ru [pocroro Br4.,rrAy, rKrqo B sKoiri 6a3r,rcHrax $ynrcqifi n:"rra
elacui soplrr4 Kojrr'rBaHb c'repxuie 3 rrplr€AHanu Mr,r Ao Hr.rx pe3epByapaMr.r 3
pi4zrioro. lrx posn'xsanns qiei cuerrpaarHoi sa4a'ri n riireparypi ,urpono
Br'rKopr{croByr{JTbcs qr4cerLni rraero4ra xrci sfiNrararcTL ripoBeAeHns se,,rr4xoixi*rocri o6quc:renr. Ha ni4viHy rig qr.rx nrero4in u por"n"Ayuunii po6ori
posn'xsru cneKTpaJrb'rix sagav 6ygyrorbct Ha ocuoni aapiaqiftnux lreroAin, qxi
ArrrorE Aocrrrb npocrufi aJrroprzrM 3HaxoAxeHHr poee'r:r<in r auanirz.rHift $opui.flpu qrovy r:a4avi npo elacni KoJruBaHH{ crepx',: ni4nicnr'lr pe3epByapoM y
3B'r3Ky g nassHicro po3pr4Brrvx rpaH'IrrHux yMoB, AJrr no6y40nz por","rnin
BriroplrcroByerrcr MeroA pirqa n noegnanni 3 Mero.qoM Aerorranosuqii o6nacri
Br43HaqeHHr rrryKanrD( $yHxqifi .

Or<pelro rarox po:r'x3a*a 3a1ava fipo Konr.rBaHH, npyxHoro crepxH, 3
npue,qHaHr,rM 4o toro si*Horo ropqr pe3epByapa : pi4uuoro. Ocxi,rrxz q" ,u4u"u
He Mae oco6rzsocref B fpaHr4qHr4x yMoBax, ro nplr ii po:e'x:anui orpuuaHo
6i,rrrrr npocrufi aaropzrv no nignoruenHro Ao anfoprzrMy rnq crepxH, 3
rIlABrcHr4M pe3epByapoM. O6ugea aJrropurMr.r ""nop".ro"yu-"ai Arrrr
He3aJlexHoro KoHTpOJTIO O6qnc.neHr 3a 3a[ponoHoBaHr,IMr,r cxeMaMr{. B po60ri
npoaHanisoeana eserrunuicrb aJrropr4TMir po:n'xaannr po3rJrrAyBa"r* .u4u" ru
HaBeAeHO pe3yJrbrarr4 poepaxyuxia qacror ra Sopv KoJrr4BaH6 4anzx rraexauiulrzx
cficreM' Ha ocHoei orpr4MaHHX pesynurarin poln'rlaui :agavi npo euvyrueHi
KOJrr'rBaHHr po3fJr{AyBaHrlD( r<oncrpyxr1ifi, ulo 3HaXOArGC.a ni4 Aiero soeHirxHix
HaBaHTaxeHb' a raKox rrpr4 3aAaHoMy rapr'ronivHorray s6ypenui ocHoBr4 crepxHq.
Hane4eHo nopinnxnnr orprMaHr,rx reoperr'rrHr.rx pesyrirrarie : icuyrouuurz
eKcnepr{MeHTaJrbHI,rMr4 .qaHr{M14.

l{ocJ nxeHH}O KOJTUBaHb npyxHr,rx o60lonor, sxi qacrKoeo lanoeHeui
i4eamuoro pi4r.*rorc rp[cBrrieHo Berr,rKa rirlxicrl ny6niraqift ar nirvusnrunx,
rar i sapy6iNnux anropin. Hafi6i:u'r po3rroBcroAxeHr{M MeroAoM po:n,a:auHa
:alau riaponpyNnocri ua renepiruHift qac rBJrfierbcr vero4 cxiu.reurax e,reveHrie.

lllocmuil posdin po6orrz npvcBsqeno pospo6qi aHaJrlTr4 qHOfo MeToAy
po3p,rxyHKy KOJrr.rBaHb 4Onilrnux o6olonox
BpaxyBaHrrrrM xBr4JrboBr{x pyxin iT eirunoi nonepxni.

o6epraHHr : pi4unoro is

B paMKax ninifinoi rcopii HaBeAeHa ArzSepenuia.,rrna nocraHoBKa
posrnrgyranoi zagaui. Poge'sgaHHr rliei saAaqi rigponpyNHocri eeoguEcr go
posn'x:aHru Aoclrrb cr.nagnoi noqarKoBo-rpaHra.{Hoi :a4avi, xKa nog,_flgaua :
inrerpynanuxv ctrcreMr4 4r,rsepeHqianrnzx pirHxur si sNaiHHuNaz roediuieurarr,rr,r

ueo4uopi4noi rpauzuuoi
Pogs'qgxu qux 3ararr
pigunu, a raKox r{epe3

gm nepenrirqenr o6olonra ra no6ygoeom posn,r:rie
saAa.ri HeiNa ala Ms norenqiany gMirueHr pi4ranu.
saa€N{onoB'q3ani vepes clrJroBy asaernrogiro o6o:rouxrz i
icinelaaruqqi yMoBr4 Ha sr\aoqeuii nonepxni o6oaonrra. Ha ocHoei MeroAy By6Hosa
- fanropr<ina no6y4ora posa'rsrin po3rnrAyBaHoi saAa.{i ,"o4"r"." ,qo

llocJrux{eHHro KOJrr4BaHb



lHTerpyBaHHs cr{creMlr ssuqaftHr,rx 4ra$epenqianrnax pinuxur 3 He3anexHo}o
:rrainnoro no qacy. llpu qrorray Br,rKopr.rcroByrorrcq uaclri SyHr<qii cneKrpaJrr,Hr.rx
3aAar{ rpo KoJrr4BaHH.fl pigr.tru s a6corrorHo xopcrKoMy perepayapi ra npo
KoJrr,rBaHHq o6oroHKr.r s pi4r.rnoro 6es npaxynanHs iT xer.rmonrax pyxin. E$exrueui
MeroAr,r 3uaxoAxeHHr posn'r:rir nepruoi :a4avi pospo6nerii r po6orax
I.O. Jlyxoncrxoro. B rofi xe qac Ans AosiruHzx o6olonox o6epranur gpyr-a
3a4a-ta Ha sracHi suaqeHHr Mae npnHrlanoni rpy4nouli npu no6yaoai ii
pore'asrin. [n.a ei4oxpelr:rennx rigpogusarraiqsoi uacru sagavi ni4 ii npyNnoi
qacruur4 n po6ori BBoAr4Tbcr Ao po3fJrrAy o6epuenui oneparop, sxuir
HopMaJrbHr4M rlporrrHaM o6olonru na ii arraovynauifi nonepxni crara.r.l y
niguoni4uicru noreuqiar 3MirIeHb piglruu g o6lacri ftoro suguaqeHnq. _fleHlrfi
Bvpa3 TaKoro oleparopa 4ra 4onimHr.rx o6oloHorc o6eprauna Moxrrr4Bo
no6yAyBarr4 13 Br4Kopr4craurrrrM BJracHzx Synxqii cnexrpalluoi saAaqi s
rrapaMerpoM n rpanuuuifi yrraoni na suouynanift noeepxni o6o:rour<u. C,ri4
3ajlgaqurt4, ulo 3HaxoAxenug cxisqeHuoro qr4cJra BJIacHHX $yuxuifi gseaeHoi

olHopianoi 3aAatli rBr{erlcf, Aoctrrb cKJraAuoro calrocrifinoro 3aAaqerc.
3a 4onolrororo BBeAeHoro o6epnenoro o[eparopa nzxigria 3aAaqa 3BoAr4Tbct

go ixrerpynauH{ cr{creMr4 iurerpo-4z$epeuqialruzx pinnant BocbMofo noprAKy
ei,[Hocuo nepeviuest o6orouxr.r. Ocrillicr,r o6oloHrca 3HaxoAr.rrbcr nia aiero
po3pr.rBHoro 4uuauiuuoro HaBaHTaxeHHr :i cropour.t piaaura, To npr,T po:e'maHHi
qiei cucrerrau An.fi yHr.rKHeuns nosiruHoi s6iNHocri posn'r:rir 4rr nepeuiqenr
o6o:ronxu 3acrocoByerbcr MeroA 4exounoer,rqii o6nacri ix Brr3HaqeHHr,
3arrponoHoBaHrzfi anropolr B qerBeproMy po:gini po6orr4. 3ri,qno qroro MeroAy
[o6yAoBaHo ysaramnenuil SynrqioHa,r, Arq rKoro sci eiciNa rpaHr,rrrHr.tx yMOts

crrprxeHHr na cyrraicnifi rpanuqi BBeAeHr.rx ni4o6nacreft {Br.f,}orbcr npr4polHtrMrz
rpaHuqHzMr.r yMoBaMn. I_le Ao3BoJrr,rJro 3acrocyBarr.r MeroA Pirqa Art
3HaxoAXeHHr fioro cr:aqiouapHr,Ix 3naqeHr. Bax:rusr4N4 rrpu uboMy rBJrrerbcr re,
uro no6y4osa o6epHeHoro oneparopa 4nr ri4po4r.rnarr,ri.{uoi qacrHHU lana.ri
3BeAeHa 4o posr'rsanru neognopi4noi cucrerrau
cKin.reur,rM qr4 croM rrpaBr4x rracrvH. Ha niglaiuy ni4

anre6paivHr'r x
3HAXO]IXEHH'

pianant :i
cKiH.reHoro

er.rcJra BJracur,rx $yHrqift ea4avi s flapaMerpoM n rpaunvnift yrraoei (4,rr no6y4onz
o6epueuoro oneparopa), no6y4ona posn'rarin orpr4MaHr.rx neo4nopi4nnx
al re6paiuurzx 3aAa9 He Btr KJrr4Kae rpy.qHo[Ii B.

Ha ocHoei 3anponoHoBaHoro aJrropnrMy naee4eni pe3ynbraru po:paxyHxie
Heocecr,rMerpr4qHt4 x Korr4Banr qrztiH4puqsoi o6olonKr4, qacrKoBo ganonuenoi
pi4unoro. llpra qrovy npoilrocrpoBaHa eSerrunuicrr po3B'r3aHHr 3aga.ri
cnpsxeHH.s Ha ocnoei eapiaqifinoro MeroAy, s6ixHicrr na6luxenux po:n'a:xia e
:zureNuocri ei4 xinrxocri ,.l,.reHie g po3KraAax a,r-r nepeviutens o6oroHxu i nrg
norenqia.,ry 3Mi[Ienb pi4ranu.

BiArrai'Iaemcs nosue cnisnagiuux orpr.rlraur.rx po3paxyHKoBr4x AaHrix 3

icttytouralru roqHr4MI,I po3B'r3KaMu 3aAaqi. BcranosreHo, rqo po3B'q3xu, xxi
orpurraaui 6es npaxynaurur xBr4Jr6oBr,rx pyxin pigunra Moxyrb 6yru nuropucraur
An.s npaKrr.rqHr{x po3paxyHKie Hr,rxuroi rpauuqi uinimalruux qacror KoJrfiBaHr,

o6oronru : pigunoro.



3ayeaxeuHn no gucepraqifi niil po6ori:
l. B po6ori po:rnruyri nepeBaxHo ueocecn^aerpuvui KoJTHBaHH,

6arator<orranoneuTnr,rx ntexaniqurzx crzcreM, rrlo B[Biralorbcx. cni4 6yno 6 aBTopy
NPZ4iIZTTZ YBAry TAKOX BI.IBqCHHIO OCCCI,IMETPTZ iIHI{X KOJII{BAHB PO3fNSAYBAHNX
crrcreM, xxi taxox [peAcraBJrrroG serr4xl4fi inrepec gnx inxeHepnoi nparrzru.

2. 3aupononoBaHa B po6ori rraeroguxa posn'x:anH' 3a/.aq ri4ponpyNnocri
cnpaBeAnr{Ba 4la o6oloHor o6eprauru 4orilruoi xouQirypaqii. V sn,r:r<y: qur,r
4oqirluo 6yno 6 HaBecrr4 po:paxynroni 4ani 4nx o6olouor< eir\aiHurix eia
quningpuvnoi o6olouxu, nlrt eKux a nireparypi ri4cynri po3paxyHKtr.

3. B po6ori r ycnixov npoAeMoHcrpoBaHo 3acrocyBaHH,r rapiarlifiHoro
MeroAy 4o posn'aaauHrr 3aAarr cnp{xeHHr AJrr BrrnaAKy, KoJrr4 o6lacrs
Br.r3HaqeHH.rr rxyKaHD( Qyur<qifi pos6znaerrcx na Aei niao6racri. {oqinfiro 6y,ro 6
BCTaHOBT4 Tr.r n4ON:rusocri AaHoro ui4xoAy rnfl Br.rnaAKy, KOJrr4 06lacrs
pos6uaaerucx Ha rpr,r i 6inrure ni4o6racrefi. TaKi saAaqi Buui4Karot, Hanpr4KraA
npu eunveuni KoJrr{BaHb o6oroHor< 3 Ar4cKperHo posuiuleHvlrr,r unaHfoyraMrz.

4. flpu 4ocli4xeHHi Korrr4BaHb rcoHcrpyrqifi : ni4aic'rzvu pe3epByapaMr4
c,ria 6y,ro 6 npaxoeynarn Ha.asHicrl e Hux 'rpy6onpoBoAy, ruo poiviurerrufi
B3AoBX oci czrurerpii pe3epByapa. I{e Aano 6 uoxrunicrr 6iEur roqno nopienaru
4auaviuHi xapaKTepr4crr4Kr{ po3ilrrAyBasoi rr.rexaniqHoi cucrevu : icHyro.riaMx g
nireparypi eKcnepriMeuTuurbHr{Mr.I AaHrlMr.r.

5. V glrcepraqii e 4exxz orrrrcKr4 raK, Ha[pr.rKJra4, na crop.45
surasy, cni4 sar\4iurru ANSIS ua ANSYS ra inuri.

Yci sa3HaqeHi saynaxenH.a ra no6aNasnr ui r axouy pasi

Apyrui pagor

He 3HLl X{y}OT6
qinnic'" 4rzcepraqifiuoi po6orrz Io.B. TpoqenKa, rKa Br,rKoHaHa Ha Br4co*oMy
xayroeovy pinHi.

{ocronipnicrr orpt'rMaHux n po6ori pe:ylrraria ni4mep4xyeruca
IIOPIBH'HH'M OTPI4MAHIX PO3PAXYHKOBI,IX AAHUX S iCrrYIoVUrr,rU TEOPCTUqHUMI] TA
eKcneplaMeHTarbHHMIa AAH'1'MA iHUTUX aeropin, l0cli4xeHurv npar<rnluoi
:6ixsocri pospo6:renux alropuruie, nepeaiproro ro.{Hocri .uAouon"r""
snaft4enux poee'.aanin nuxi4nr,rrra pinnxnnau.

rparcruvne 3Haqe'Hfl pesyrurarir po6oru Brz3Harraerbcr pospo6rorc uoeux
niAxoAie 4o porn'manHJr cKra.qHux ra BaxJrHBux y npaKT,qHovy eiguorueu'i
rracin sa4av reoperra.rHoi nrexanixra.

Aeroperpepar aAeKBarHo ni4o6paNae suicr 4racepraqii.
B qinoir.ry po6ora BuKoHaHa Ha B[coKoMy Hayr(oBoMy pieni i Hocr4rb

:aaepurenuft xapaKrep. B nii orprluaHi Hosi pe3ynbrarr,r no pospo6ui
anariruqsoro MeroAy posn'aaaunx cr{HryJrrpuo s6ypenoi cnerrpa:nuoi sa4aui
rrpo KoJII,IBaHH.A gOninrnr,tx o6oloHor< o6eprannx, IIo 3acrocyBaHnrc uero4a Pirila
4o posn'aeanHr 3aAair 3 Br,rKoprrcraHHrM AeKoMlosuuii o6,'rac.ri sr4gHa-{euHs
IlyKaHr4x poae'rsrio, no po:po6qi asaliruqsoro MeroAy Br43HaqeHHr BracHrrx
KoJrr4 BaHE crepxnin s ni4eicnutru pe3epByapaMr,r s pi4rznoro, Eo Bi{3HaqeHHro
Konr.rBaHb o6olonox o6epranHa, Iuo iracrKoBo sanosueHi piAunoro Ha ocHoei
napiaqiftHoro MeroAy.



Bnaxaro, rrlo Ar{cepraqifina po6ora <<Pogwrror \4eroAis anariru.{uoi
Me,xaHlKr4 B 3aAaqax flpo KoJrr,rBaHHs 6araroxol\4noHenTHr4x Ir,rexaniqsvx cncTeM))
ei4noni4ae Br.rMoraM <llopagry npvcypKeurur HayxoBrrx crynenin> (llocrauoaa
KMY sia 24 tutrn2013 p. Ns 567 si 3MiHaMr4) rrloAo AoKropcbKr.rx Ar4cepraulit, a
ii anrop IOpifi Bono4r,rMr.rpoBrzq Tpoqenxo, 3acJryroBye nprzcy4xennr fionay
HayKoBoFo crynerur AoKTopa $iruro-naarenrarl,ralHux Hayr( 3a cneuia-n*ricrrc
0l .02.0 I - reoDeruqHa rrlexauira.

Odiuifinzft orogegr
AoKrop Qiszro-lrareuarr4rrHr,rx uayr<, npo$ecop,
npori4Hr.rfi Hayroaufi cninpo6irnur HayKoBo 4oclignoi .racrunu
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