
PEIIEH3IIfl

oQnqua.nbHoro perleH3eHTa Ha Ar{cceprarlrronHyro pa6ory
Xa6ulo"rraa O vr u pxan <<I4ccJreAoBa H r{e Ha r pq}KeH H o-

aeooprvrupoBaHHoro cocroflHrrfl rr orIeHKa [portHocrrr oJreMeHToB
crpo rrreJr bH brx Ko Hcrpyr(q u fi c yrreroM Tperqrr HonoAo6Hux

aeQenroB)> Ha corrcKaHr{e crerreHu AoKTopa er.r.nocoeun (phD) no
creqrraJrr'Hocrr{ 6D060300 - <<MexaHuKa>)

fuccepmal4uoHHon pa6oma O.Xa1udona nKJuoqaem B ce6n; Hoptwamu1Hwe
ccblltKl,t, o6osuaueHun u coKpau4eHufl, lneoeHlte, nflmb zra6, 3oKnrcqeHLrc, cnLrcoK
ucnorbsoBaHHbtx ucmoHHuKo+ us 220 Hout4eHonauuil. O1uluu o6ueu 204
cmpqHul4bt.

ArcryanuHocrb reMbl l{ccJreAoBaqnfl v ee cBfl3b c o6uleHayqHbrMrr kr
o6ulerocyAapcrBeHHbrMrr rporpaMMaMrr.

C pa3BI4TueM MeroAoB Hepa3pyrxaroilIero KoHTpoJrfl npoqHocrr4
Nereso6eroHHbrx KoHcrpyKtlufi ycraHoBJreHo, rrro rpaKTlrrrecKLr n mo6ofi r43 Hr4x
coAepxklTcfl MHoxecrBo MllKpocKorr4qecKr4x 4e$erron, Koropbre B npoqecce
pa6orrr Moryr pa3BI4Tbc{ B rperqunono4o6nrre 4e@eKrhr r4nH rperur.rHbr. Onur
sKcrlnyararJur4 zl.alrJuit u" coopyxenzfi rroKa3brBaer HaJrurrr4e paspyurenzft
Hecy[[l4x KoHcrpyKqIafi. Kar npaBl4no, [pI4r{LIHaMkr HX pa3pyrxeH4fl frB1rsrorcfl
yKa3aHHbIe rpeIIILIHono4o6Hrre 4eQerrbr ultu gKcnJryararJrroHHbre rperrlr4Hbr.

B grofi cBfl3zr, pa:pa6orra MeroAoB pacrrera HanprxeHHoro cocrorHr4rr
ngrz6aeublx x{eJle3o6erouurrx 6aror c rperrlr4Hawn kr coBeprxeHcrBoBaHr4e Ha HX
ocHoBe MeroAI4KH oUeHKI4 pa6orocnoco6uocru (npounocrn, Tpeqr4Hocrofirocrz
w sKcnJryaraqzonuofr upuro4uocru) crpor4renbHbrx xoncrpyrqufi
amyamHofi uayvnofi npo6leuofi, uvleroulefi Hayr{Hyn HoBr.r3Hy H
[paKTVr{ecKOe rlpr4MeHeHr4e.

Pa6ora BbrrroJrHeHa B coorBercrBul,r C IInaHaMI.I HI,IOKP I4HcTI4TVTa
Ka:MI,IPP rrpn HAO KapTV (r. Kaparauga), OCHOBAHHbIX HA HAVqHO-
TexHI'IqecKLIX KOMIIJIeKCHbIX I4CCIeAOBAHUflX HaIe)KHOCTT{, AOnfOBeqHOCTr4 14

OIIeHKI'I TexHHrlecKoro cocrof,Hr{f, crpor4TeJrbHbrx rcoucrpyrqzfi Ha ocHoBe
xo3AoroBopHblx HayrlHo-I{ccJleAoBareJrbcKr4x pa6or, B coorBercrBr4r4 c
o6rqerocyAapcrBeHHblMl4 IIporpaMMaMH rro coBeprrreHcrBoBaHr4ro v pa3Br4Tr4ro
crpor{Tenruofi orpacnz KasaxcraHa.

Hayvnrre pe3yJrbrarbr rr llx o6ocuonaHHocrb.
B gnccepraUr4oHHofi pa6ore ronyr{eHbr cneAyroqr4e Hayr{Hbre pe3ynbrarbr :

1" Paspa6orana MeroAHKa ueruneftnoro aHaJrrlTuqecKofo pacr{era
HanpflxeHHofo cocro-f,Hrrt xeJle3o6erouHux 3JIeMeHToB npr4 npeABapHTeJrbHoM
HaT.f, XeHprr4 apM aTyp br.

2. llolyueHrt aHaJrvrzrqecKlre Bbrpax{eHr4f, Anfl orrpeAeJreHprrr
rIpeABapHTeJIbHbIX uanpxxeuzfi B Nereso6eroHHbrx SJreMeHTax r{3 6erona
KiraccoB 825 u B40.
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3. Pa":pa6oran Hosrtfi aHarzrrnrtecxufi MeroA pacr{era zsru6aeNarrx
Nereso6eroHHblx 6anox c rperlll4Hofi, nosnolxroquft olpeAenr4Tb Bce napaMerpbr
Hanp-sx(eHHofo cocrotHl4-q, B TOM rrr.Icne v anr4Hy rperrlI4Hbl, a raKxe MoMeHT rro
o6pa^:onaHr4ro rperquHbr.

4, llolyuenu perpeccl4oHHbre 3aBr4cr,rMocrr4 Anfl rrapaMerpoB
Harlp.flx(eHHoro cocro-aHl4x uzrulaeMblx xeJleso6eroHurrx 6aloK, B ToM rrr.Icre nrt
A Jr r.rH br Lr utvp?rHbr p ac Kp brTr4f Tp e rq r4 H br.

5. llonyueno npu6nnNeHHoe aHaJrurnrrecKoe perxeHue 3a1a9iv o6
olrpeAeJleuura KI4H n ugrulaervrblx xeJleso6eroFlHrrx 6alxax [prMoyroJrbHoro
ceqeHr,If, s rr4HefiHofi ra uelunefiHofi rlocraHoBKe.

6. Pa:s'r geQopMaquonurrfi xprzrepuft pa3pyrrreHufl u nonyrreHbr HoBbre
OIHO- lI AByxnapaMerpHr{ecKlle KprrrepHaJrbHbre coorHorfleH]utfl. Koropbre Aaror
BO3MOXHOCTb OUeHHBarb npor{Hocrb rrpn pa3nr4r{Hbrx Br,rAax pa3pyrrreHlrt
MaTepr,raJroB.

Creneur o6ocuosaHHocrrr lr AocToBepHocTH Kalr(Aofo HayqHofo
pe3yJrbrarar BbIBoAoB I{ 3aKfl rcqeHHfl , cQopvrynnpoBaHn brx B Arrcceprarl[[.

O6ocnonaHHocrb 14 AocroBepHocrb HayrrHbrx noloxenufi, 
""r"oAo" 

kr
3aKJIIor{eHI4f, rloATBep)I(Aaerc.r KoppeKrnofi trocraHoBr<ofi ncex pemaeMbrx 3aAar{,
npI4MeHeHI4eM coBpeMeHHbIX MeroAoB MexaHHKr4 4eSopvrrapyeMoro rBepAoro
TeIra, Bblrlncrl4renruofi MexaHI4KH pa3pylrreHl4r, MeroAoB MareMarr4trecKoro
MOAeJrHpOBaHkrfl., HenpoTr4Boperrr4BocTblo [onyrreHHbrx pe3ynbTaToB Lr
cpaBHeHI{eM r4X Arrfl rIacrHbIX CryqaeB c pe3ynbraraMhr ApyfHX aBTOpOB,
peIIreHI4tMI4 TeCTOBbIX 3AAA\V 14 CpaBHeHHeM pe3ynbTaToB aHa'JIhITUTIeCKXX kr
qr4 cJreHHbrx MeToIoB pacrreToB.

llpuueneuue coBpeMeHHbIX nporpaMMHbrx KoMrrJreKcoB, peaJru3yroqux
MeroA KoHer{HbIX 3neMeHroB (JII4PA, ANSYS), B correraHr4u c MeronaMr{
HeTpaAHIII4OHHO|O MeroAa nnaHl4poBAHHfl MarrrHHHbIX gKCnepLIMeHTOB nO3BOnUJIr4
ilorytlzTb pacqerHble 3aBI4cuMocru napaMerpon HlC [r MexaHLrKr4 pa3pyrrreHr4_rr c
AorIycrI4MbIM ypoBHeM AoBeprzrelrHofi BepoflTHocrr4 (unoNecrsenHHfi
r<os$Quqr4eHr Koppen_squu R 6onee 90%).

Cr<asaHHoe Bbrrrre rroATBep)Kaaer,
o6ocuoBaHbr z AocroBepHbr.

qro pe3yJrbraTbr aBropa Ar4cceprarlr4r4

CreneHr HoBn3Hbr Ka)rgloro HayqHofo pe3yJrbTaTa, BbTBOAOB
coucKareln, cQopMyJr rrpoBaH Hbrx B Ar{cceprarlnu.

HosusHa pe3ynbraroB AI4ccepraIIHoHHofi pa6orsr B nepByro oqepeAb cBf,3aHa
c pa^:pa6orxofi MeroAI4KI4 HeluHefiuoro aH€LJrr,rrr.rqecKoro pacarera :aanpflxeHHo-
4e$opn'rrapoBaHHoro cocro{Hrzf, xereso6eroHHbrx oJreMeHToB c yqeroM
Bo3MoxHofo IIO{BJreHHn rpeql4Hbl. Ha ee ocHoBe olpeleJreHbr rrpeABapr4TeJrbHbre
HaripffKeHHt npl4 HArfl>KeHuLr apMaTypbr, 3KcniryararlrroHHbre Harrp{xeHlr.rr B
usru6 aelabrx 3neM eHTax [por43BonbHoro cerreHufl .

Hosrtla tBJl.aercfl npu6nuNeHHoe aHaJr:lr't:arrecKoe perreHr4e 3aAaqu
orlpeAeneHz.fl KZH e usru6aeMblx x(eJleso6eroHnrrx 6arxax rrpf,MoyronbHoro
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ceqeHHs B nl'IHefrHoit u neluuefinofi nocraHoBKe, TaK KaK B xeJre3o6erounrx
3neMeHTax rpaAl4lll{onnrrfr noAXoA orlpeAeJreHr.r.f, KI4H Aaer 3aMerHbre
norp erxHocrkr 3a cqer Qrzsrauecr<ofi HerHHefi HOCTU Marepu€ua.

Cne4yer raruKe orMerl4Tb, tITo iloryqeHhl HoBbIe Kpr4TepH€IJIbHbIe
cooTHoIIreHI'I{ MeXaHUKI4 pa3pyureHr,r-rr, Koropbre Aaror Bo3Mox{HocTb orleHr4Barb
[porlHocrb rIpE 6olrtllux MecrHbIX ynpyronnacrrrrrecKrax 4e$opMarlurx qepe3
Kpr4repur,r lusefi H o fi M exaH r.rKrr p a3pyue Hrax (KITIH).

5. IlparcrnqecKaq I{ TeoperuqecKaq 3Harr[Mocrb HayqHbrx pe3yJrbraroB.
3aKrroqaroTcrr B cJreAyr0ueM.

1. Paspa6orauu peKoMeHAarIHLr
Nereso6eroHHbrx 3neMeHToB c rpequHaMr4.

ro pacqery rasru6aeNaHx

2. Paspa6oran pacrlerHo -alarurvr.recKnfi MeroA orrpeAeJreHr{t
napaMerpoB Ha[p-f,]KeHHoro cocrorHlrs usrn6aeMbrx xeneso6eroHHbrx 6alox c
TpeIIII4HaMLI' qTO IIO3BOJIflOT OIIOHI4Tb npOqHOCTb 14 3KCIIyaTaIIHOHHyIO
IIpLIToAHOcTb 3TIIX 3JIeMeHTOB KoHcTpyxqufi .

3. Co:AaHa pacrlerHat MoAeJIb, no3BoJrflrolqar aHalrurLlqecKI4
olpeAenf,Tb rlapaMerpbl MexaHr{KH pa3pyrxeHr4fl B kr3ru6aeurrx xereso6eroHHbrx
6a-urax c rpeu{r,rHaMr4.

4. Peurenu rnocKr4e 3al*tu MexaHHKr4 pa3pyrueHn, [nfl
npqMoyroJlbHblx rIJIacrHH xOuequrrx pa3MepoB c npou3BoJrbHbrM pacrroJro)KeHr4eM
TpeITIHH 14 [OnyqeHbl coorBercrByrour4e pefpeccuoHHbre 3aBHCuMoATL: ilnflKl4H.5. Pa^:srara HHlKeHepHa-s MeToAuKa orleHKr.r lporrHocrr.r Lr
Jftv'JrJ.xr4rlr4uHHur4 llpr4foAHocrH crpoI4TeJIbHbIX r<OUCrpyrqufi c
rpelrlHHonoAoonuuu 4eQexravrra c pa:pa6omofi peKoMeHAaqufi- no pacqery
NeresooeroHHbrx KoHcrpyKqrafi c rperrlr4HaMr,r Ha Hecyuyrc cnoco6HocG.

Paspa6oraHHble MeroAIaKI4 14 aJrropnrMbr anpo6upoBaHbr Ha KoHKperHhrx
rrpr{Mepax pacqeTa npoqHocTr4 cTpoHTenbHbrx rcoHcrpyxquft
Tperrlr4Hono4o6Hunarz 4eSer<TaMr4.

6. 3anreq aHrr.r r{ rrpeAJro)r(eHnr.
B raqecrBe 3aMerrauuit neo6xoArzMo orMerr{Tb, r{To An.rr flcHoro rroHr4MaHufl

pe3ynbraroB [IccJIe.{oBauuit cneAoBano 6rr ilpr4Mepbr pacrreroB corrpoBoxAarb
pacqerHblMl4 cxeMaMzr, a MeroAr4Kr4 pacr{era 6rox-cxeMaMu anropr4TMoB pacqera.
TarcNe He {cHo KaK 6stm I4cIIoJrb3oBaHbr Qopnrymr Arrfl KI4H B rrJrocKLrx
IlnacrxHax c [poI'I3BoJIbHo opIleHTHpoBaHHbrMrr rperqr{HaMr4. B Ar4cceprar.{utr
I4Melorct He6onrruue crHIrLrcrI4rIecKIiIe ouru6rz. OAuaro yKa3aHHbIe 3aMe."aH."fl
He MeH-f,roT rleHuocrra pa6orrr.

3Kcrrnyaraquouuofi npr4foAHocTH

7. CoornercrBrre coAeplnaHr{r Atrcceprarln[
<<rlpanul rtpucy)r(AeHuq yqeHbrx creneHefi>>.

Ha ocHose I43JIoxeHHofo cr{HTaro, rrro lucceprarlrrroHuax pa6ora Ouupxana
Xa6IaAolArt <<I4ccneAoBaHI4e HanprxeHno-4eSopMr.rpoBaHHoro cocroflHrrr u
oIIeHKa nporlHocru 3JIeMeHTOB CTpor4TenbHbrx xoncrpyrqnfi c yqeroM

B paMKax rpe6onanur



TpeilII{HorIo.{oOHbIX Ae$eKToB), [peAcraBJreHHafl Ha cor4cKaHue crerreHlr AoKTopa
SranocoQzu (PhD) ro cileqrraJrbHocrr4 6D060300 <Mexauura> flBJrflerct
aanepurenuofi pa6oroft. llolyveHnrre aBropoM pa6orur -rrBrsrorcr AocrarorrHo
HoBhrMH, odocnonaHHbrMu tr AocroBepHhrMu.

Pa6ora orBerlaer rpe6onauzxu <llp aBLrIr rrpucpKA eHufl yqeHbrx crenenefi>>
KoKCoH MoH PK, a ee aBrop Xa6uior'la orr,rnpxaH 3acnylKr4Baer
npucyxAeHr4fl' crerleHu AoKropa QznocoQr.rz (PhD) ro cneUriurbHocrrr 6D060300
- <MexaHr{KD).

OQ"qr{aJtruufi perIeH3eHT:
A.T.Hr upoQeccop, rpeAceAareJrb rpaBreHuq
AO <<HaulloHaJrbHrrft qenrp KocMnqecKr{x
rr ccJr eAoB anuit ll TexHoJr orn fi >> M.Hypryxun
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