


AocniAXeHb, c$opnaynboBaHo

HayKoBy HoBr{3Hy,, po6oru,

pe3yJlbrarin. ll.epnilrfi poegin npplcBrqeHo auani:y uayronnx npar{b, B flKax nurlageni

MeroAI4 po3paxyHKy Ha Mil{Hlcrb :r AoBroBlqHlcrb eJreMeHrin roncrpyxqifi i rpy6

HaSrorasonpono4ia, .axi 6a:yrortcfl Ha Mexaniqi pyfinyBaHHfl .

OcnosHa r{acrul{a po6orn upucn'xueHa po3po6qi poapaxyHKoBrax uoAerefi

Anfl BH3HarreHHfl,' 3aJrprrrrKoBoro pecypcy rpy6 ra3orrpoBoAis " 3a'' rluKri.{uoro

HaBaHTa)KeHH{ Ta A1l Kopo3I4BHr4x 1 HaBoAHroBaJrbHr,rx cepeloBr{rrl. llpnftuaro, rqo

rpy6a, flKa nocla6neua rIJIocKoIo rroBepxHeBoro rpiqraHoro (:onnirunrorc a6o

nHyrpiurHroro). uepe6yeae ni4 4iero quruiuHoro HaBaHraxeHHf, ra B3aeMoAie s

HaBoAHloB€uIbHHM cepe.qoBulrleM. I{im npoBeAeHux AocniAxeHb rroJrflrae y

BH3Har{eHHl KlnbKocrll quxnis HaBaHTaxeHHrr, 3a .f,KHX rpiqraHa neperHe criury
rpy6u.'Ens ofiltcy' pocry tpirquuu Bl4Kopr.rcraHo eiloIvri,s::ri1sp315rpi, xineru.rHi

pinnxunx, B TKLIX BpaxoBaHo acvMerpiro qurri.runx HaBaHTax{eHb ra KoHuenrpaqiro

BoAHro. Heo6xilui,4lx po3paxyHxin xiueruuni giarpaMr4 pocry BoAHeBo-BroMHr4x

rpiqnu y nnerani rpy6u orpurraaui Ha ocHoBi,3anpo[oHoBaHHX n po6ori MeroAr{K,
'/

.aKi el-noHasi,Ha KoMrIaKTHIrx 3pa3Kax: 3naxoAxeuss,KlH, ari nxo4rm s rdHeru.rHi

4iarpauu, n po6ori upoBoAI4JIocb na6nuxeno. Posnogin BoAHro n rpy6i 6im

rpiquuu BpI3HarIaBgs Ha ocuoni po:po6nenoi po:paxyHKoBoi rraoAeni. Ha ocuosi

rlpoBeAeHux AocniAx{egb BI43HarIeHo 3anr{rrrKosuia pecypc rpy6 HaQroupono4in npz

pi:unx pex?rMax,,fioro eKcrrJryaraqii. 3orpeua, .,scraHoejreHo icroruufi
i

naeofurcBarbHoro.cepeAoBrlqa:Ha"ilpoqecpocry,BToMrrzx.rpiulran. ,. . ,,,. I

Po:rrxuyro rrHTaHHfi Br43HarreHH{ 3aJrurrrKoBoro pecypcy rpy6

uaQtonpono4in :a lanniuapHoro .rn ryp6yJreHrHoro uoroxis Ha$rra i 4ii xopo3uBHr4x

MeTy Ta

TeopeTkrrlHe

aa4aui AocliAxeuHr, cQopvrynboBaHo

TaIIpaKTI4'r-H9.,,,.3",9.,?-'r-"9qH1.OrpuMaHHX

r HaBoAHroBaJrbHr{x cepeloBrrrq.

BnJII4B

cepeAoBHIII. BprxoHario AocriAxesng 3 orlisrcu 3€rJrlrruKoBoro pecypcy rpy6
' I .i
naQrgraronpono4iB- 3 ypaxyBaHHf,M,,4erpaaaqii ix,vrrirepiany. :

Cryninn . o6rpynrosaHocri HayKoBux tIoJro?r(eHb, BIICHOBKIB TA

peKoMeHAaqifio c$opnry.nboBaHl{x B Arrcepraqii, ix gocronipuicru. ,{ocronipnicrr

i o6lpyHrosaHicm. orpr.rMaHvrx y po6ori

cTpofocTl MaTeMaTI4TIHI{X IIOCTaHOBOK

pe3yJIbTaTlB : Br4fIJIr4Bae

3aAar{, B?rKoprIcTaHIIrM

3,KOpeKTHOCTI r

anpo6onauux B



l.j':''':..'..:,..,l'.'':.':...'''"'.::'

nireparypi ocHoennx' IIoJIox{eHb rraexanixpr pyfinyaaHHg. HaneAeni B po6ori
..iri.'r.i.pe3ynbrarll AocJIlAXeHb y3roA)Kyrorbcr 3 AaHHMH, xxi orpuvrani y dreparypi
ri.

IHIrII4MI{ TeOperI4qHI,IMrI 1 eKCnepI4MeHT€uIbHHMI4 ITiAXOAIIMI4r,"]'<'f ':!,'i:a : r'', - .

. :.: , r t: ,:r.:
j__ I.

" HayKoBa .uoryg:u4 orptrr.r?Hl{X ,,; y,,.,ipg6ori pey-nr1flrip, ' OAHrau ig

uafisaNrlaniuux pe3yJlbrarin po6oru cni4 ni4snavnru po3paxyHKoBy MoAeilb ,qr.rr

BH3HaqeHHr 3aJrr{rrrKoBofo pecypay Tpy6u fa3onpoBoAy 3a

BoAHeBMlcHoro ra3y. -tsaNruei4N4l4 e raKox pospo6neni poapaxyuxoai MeroAlr

oqiur<rl Aonroni.ruocri ua$ronpono4is nocna6neHrrx noBepxHeBr4Mr4 rpiuluuavrn sa

i ryp6yneHrHoro uororis naQrvr, gii Kopo3r4BHoro

TeoperuvHe 3HarreHHfl orprrMaH[x i pery.ulrarin. ,Orpul,raHi g po6ori

uareuaruqui ' MoAeli Arrfl . Blr3HaqeHHr 3aJrr/rrrlKoBoro pecypcy rpy6

naQrora:onponogir rii,npaxyBaHl{rM 4ii na HlrX.Hrl3Kr4 ctrrroBr4x i Sisnxo=xirr4i.rHrax

'ILIHHuKin, AelpaAaqii naarepiarie rpy6 B npoqeci ix excunyaraqii po3rxr4proe Kirac

po3paxyHKoBl4x nao4enefi uexaniru cnoeinrueHoro pyfi uynanHfl rBepAlrx rin.

llpanrnvne 3HarreHHR orpuMaHrrx pe3yJrnrarin. y po6ori poepo6reuo

3aluurrrronoi . Aonronivsocri rpr4B€uro

9KCIIJIyaTOBaH?IX,'Tpy5"'Ha0roraSOnponO4if rrJ irpi.qranalar4:)3A. BpaXyBaHHrM Aii

CI{JIOBI4X qHHHI{K1B, KOpO3r,rBHO -HaBOAHIOBaJIbHOf Q BnnLIBy fpyHToBorO

rpaHcnoproBarlux .rcepeAoBI4IrI' Ta, AerpoAorlii ,,Meralr/ Tpy6. Pe:ylrraru po6oru

rlacrKoBo BrIpoBaAlKeHi s II\4I| <JlrninrpaHcra3) IIAT'<VrprpaHcra3)>..flK cKnaAoBa

porpo6neuoi tuero Eurcu 4ianroctyBaHHfl craHy iraarepialy. i salnurKoBoro pecypcy

uaricrpanbHrrx rasonpoBoAis. MeroArara BKrroqae rroJrboBe o6crexeHHf, 4inxuxn

uaricrpalbrloro ra3ollposoAy 3 Meroro BcraHoBJreHHr ieKcrrJryararlifinrax yMoB,

BI43HAIIEHHf, MEXAHIqHI,IX 1 KOPo3l}IHo.MeXaHlqHIlX BJlacTuBocrefr eKc[nyaToBaHofo

MeraJIy, a raKox HeodxigHux KoHcraHT An.a po3paxyHKy 3aJrlarur<osoi .qonroni.{Hocri
I'

B yMo'Bax HaBoAHroBaHHfl MeraJry,crisrcu rpy6u, ) 
,

'flosHora BrIKJraAy pe3yJrbrarin Aucepraqii s ony6.nircoBaHrrx rparlflx.

OcnosHi pe3yJlbr arlr i Ta BlrcHoBKrl Aucepraqifinoi po6oru B noBHoMy o6cssi

Bucnirneuo y 11 HayKoBI4x npallf,x, 3 HHX 7 y SaxoBLrxBuAaHHrrx Vr<paiuu, 4 z sxux

,.t

uuKIFrHOl. All

',/
BpaxyBaHH.f,

cepeAoBr4rrla l

JraMlHapHOfO

rlApoyAaplB.

lHXeHepHy
/

MeroArrKy po3paxyHKy





sbirrruyearkrcb (:orpervra, ral(a cnryaqir Mae iraicqe n'aualori.{Hifi gaAa.{i AJr{

rpafroeoi rpiquuu n qrray:i), Tovry Aorlinrno 6yno o6rpynryBarr{ ro.{Hic6 TaKoro

rrAXoAy (uanpuxla4, sa AorroMororo MCE).

]po6neui gaynaNeHHt He BIIJII,IBarorb Ha 3arrurbHy Br4coKy.[o3r4Tr4BHy oqiHry

Ar4ceprardifi uoi po6orrn'.

BucnoBorc

,,fiacepraqiftna po6ora lllrofira lsalra llarinosuva'lMero4u po3paxyHrry

3€ullrrTrKoBoro pecypcy rpy6 uaricrpalbHl{x ua$rora:onpono4iB 3 ypaxysaHH.f,\d ix
roposifuo=Bo[HoBoi 4erpa4arlii''e 3aBeprrreHoro HayKoBoro uparlerc, aKTy€LnbHoro i

i.jl'i..

BaxJII{Bo}o flK 3 HayKonoi, rarc i npaKrl4r{Hoi ro.{oK 3opy. 3uicr po6orz ei4uoeigae

Merl, a [ocraBJleHt 3aAarl Bl4priueHo y rroBHoMy o6cssi. Orpravlani aeropov

pe3yJlbTarl4 e Bar*o.YIlIM HayKoBI4M BKJIaAqM y po3BLIroK MeroAI,IK po3paxyHKy- Ha

Aosroei'IHicm rpy6 i:'4eQercraMl,I Trlny rpiquu npra 4ii quxli.trrzx HaBaHraxeHb.

Po6ora clptMoBaHa Ha nrapiureuns.BaxrJrr4Boro HayKoBo-TexHi.{uero 3aBAaHHr -
pospoblenru uero4in po3paxyHKy 3€urr4rrrKoBoro pecypcy rpyd naaricrpanbHr4x

na0ropa:ouporo4i B 3 ypaxyBaHHrM ix rop osifi Ho -,eo4neeoi gerpaaaqii.

3a pinneu BuKoHaHHfl i rparrynaHHr orpuMaHr{x pe3ynbrarin 4lrcepraqifina
po6ora niAuonilae .BI{Mor&u {AIt Yrpaiurz crocoBHo KaHA?rAarcbKrdx 4ucepraqifi, a

11 aBTOp lLlroIlco Ieau llzrsrosa.{ fiovryiI aBTop I rrro!{Ko tBaH llt}BroBr4q 3acnyfoBye npprcBoeHH{ frovry naykonoro cryrreHtr

KaHAHAara lexHi'lrl4x HayK sa cneqianruicuo 0L.02.04 -'uexanira 4e$opnaisHoro

rBepAoro rina.;i

O$iqifiHufi onoHeur:

,{orcrop rexniqnux HayK, upoSecop xa$egprE

3BaproBzilbHoro nnpo6nuqrea, 4iarnocrr4Klr

O. B. MarccnvroBrq
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