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KoMrIJIeKca cl4creMbl neunsa3zsHoft
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-fsux 3aIrIlITbI PYccKI'III'

HaYunrre KoHcYJIbraHTbr :

floeerruH Buranraft Bacffiresfiq' AoKTop TexHI4rIecKI'I HayK' upo$eccop Satbaycv

UrniversitY.
Acxapon Eprrarr CefirracrnroBl,Iq - KaHAI4AaI TexHI4qecKI,Ix HayK' npoQeccop Satbayev

UniversitY.
StefanVoth-AoKropI4HxeHepI4lI'npoSeccopTexHoJlorl4rlecKoroyHI'IBepcI4TeraI/IMeHII

f,soPfa ArPraronH, t' BoxYM'r vvvrrfruru;tT:f$3 

" :9'off;.'r'vn11: *u ,-- 
rupa{uouuon

MeJIbHI'IIIbI c I',IHTeHcI',IBHbIM I',I3MerIbqeHI4eM rIoMOJIbHoIo M 
;;ItJtTJ#H:

sogAeficrsl,{r yAapHbIX Hafp nlI:auraefi yAapHblx Harpy3oK,

:[T."J.TXT#:#ffi?:t"'T' 'I'IBoIIrrrIHbIM 
BarIoM'

llponelenu I.{ccJIeAoBa 
- -^ -^rr,^^Dqrrrtr(r 

xttro-rupauuoggoft MeJIbHI4qbI'

()ceoe'' TeoperuqecKfie MeroAbr MoAenr,IpoB atrr'g', MeroAbI MareMarl'lqecKoro aHaJIrI3a'



flpe,lNlxeHa ITHHOBaIIIIOHHa' KOHcTpyKIIus uenrpo6exc'cl' - rnnpaql.o'Ilofi Me[bH[qbI B KOTOp.II

[poI4c}l.oAI4TI4HTeHcI{BHoeI,I3MeJIbIIeH[eIIoMoJIbHofo'u,.p"-u3acqeTcyMMapHo[o
nos4eficrera fly.apa'pe'lrs rI Aorlon'llTeflbHofo rrcrxpa'lrfl'"pu'uttt"* floMoJlblrbrx sJIeMeHToB

BoKpyr co6ctse'uoir-ocr. A rarNe .*6rn"ruo ueir yrup*r,rx Harpy3oK 3a cqer ru6roit' csssu

ffi:fft::ff# T:Hffii 
*#:HH,H:J 

p ac.{er a 
_ 

Kpr.rB orrur' o ro B arra' r o 3 B o rs}oilIas

o6ocH,OBaTb Ha,,ptxeHHO AeoopM]IpoBaHHOe 
cocTot'I',lu ot a"fi"tBl',Iq flepeAarcilIilx' qepe3 BaI

Harpy:roK, or r{Hepur^oH'brx ."n ou"*y;;;;o;t*tfi.::;tt"*uot"x 
rpr Bpaue'I4r{ Barla'

MeroAor'r KoHerrHbx gJreMeHToB, rro3BoJrflrou[*ir- rrecTb oco6ennocru reoMerpl{I4

I(oHcTpyKqI4II v| e€ HarpyxeHl,I'' [poBecTI,I aHaJ|yI3 AI,IHaM'II{ecKlIx xapaKTepI{cTI4K

Kpr4Borrrr4rrHoro Bara, efo MHofoqurnonofi ycraJrocrl'r u'u6pauuounoit flporrHocrl'I'

*u'"'''"i..,jrj 

fru1f*:i'#.'"X'."^Knt#:ffiXTT'"'J.uJr* 
MeroAoB 

'oBbrrrreHr',q 
KaqecrBa

u3ro.I.oBIeHI,Is TqXenoHa|pyXeHHbIx sy6varr-rx flepeAaII IIp}IBoAa IIIapoBbIX MeIbHI,Iq''

creqL{arbHo.t" on o it zoo - i Mu-"-tto trpoeHl4e "'

5^"""p'u'ii^*"*n"""u " 
s bayev University'

-f grrr 3 alqllTbr PYocKI{}I'

HaYunue KoI{cYJIbraHTbI :

rloser*H Buranufi Bacnnrenrarr- AoKTop TexHlIr{ecKI{x HayK' npo$eccop Satbayev

universitv' 
ogeen Bra4ucrae rreo']aroru"..f:::1"";Xfi:tH:^:;##io$eccop' 

uan''fi

uayun'fi corpyAHr4K focyAapcrBeHHoro Hayq'oro rqeHrpa (De4epa*noe rocyAapcrBeH'oe

yHI,ITapHoeIIpeA[puflTI{e<I-\eurparrrrrrrfiI,IHoTIITyTuu"uq"o""o,oMoTocTpoeHI,IsI,IMeHI4
fl.I'I'EaPonona'"''^'"1{{*::.J*"1'J^:#n"Jf"l#020 roaa' 

rdccr;eAoBa'r4e KaqecrBa lI3roroBrIe-HI'Is

rfl)KeJroHarpyxeH'brx :y6uar'x repeAaq Ha ocHoBe rlporpaMMHoro KoMnnerca AERoFLANK'

Ilrlrolnen pacqer AI'IHaMI''KI',I ue'a6nlx "unp"o*t"til 
ry6uarrx KOJI.C B llporpaMMe

AEROFLANK npu r'ao.Ura015a5"r^i1 ;*rtt u 22 MKM' qro Aaer cHI4xeHI4e KoHraKrHbrx

Hartpsxe'rft Ao ypoB's 400 \4,,u, a ugru6u"'* tunp"Xenotr lo 30 MfIa' Pa:pa6omua

ilporpaMMa pacqera flapaMerpoB cl4creMbr ylrpaBnerH]I" un"*'po[pI'IBoAoM c Mexal{llqecxoii

Lraorbro ruaponofi MeJrbHr{rlbr "u 
oatoua tato'uu Pyurel-Kylra 4-io UOpsaKa ycraHaBrr4Baloulafl'

rrro cHl4xeHre AI'IHaMLr'{ecroii "";0";; 
;u- ty6"uoylo "tptlu"y 

ocyuecrBrlflerct 3a crler

Aerr,rnsupyroueftcnoco6rroc'"'p""o4'ofoBaJIa"*u.'"''oficracreublsneKTpo[pI,IBoAa.
flponeAeuAI,IHaMI,Iqecxuitagaslu3MeToAoMKoHeqHbIxSJIeMeHToBBcIIcTeMeNASTRAN'
oflpeAene'br aMrrJrr{TyA'o-qacrorHbre xapaKTepr,rcrrrx:r4 rp}rBoA'or o-"^u:sy6uaroft nepe4auefi

r4 Brrr4'"'elrx rrr.KoBbrx xapaKTep"ar"n Ha n3'ocortoino"t" sy6'rar'x flepeAa'' Bsrnoffren

a'aJwr3Marepr,raJra :y6uaroro BeHrIa, [poBeAeHa olleuKa ero Ha TexHoflorl{rrecKfie KarlecrBa'

ycra'oBJreH" ;;;;r;. uoru6Aesa ru "*rn"'e'Ire 
3epHa' yBeJIurIeHre rpoKaJIrBaeMocrI'I LI

floBbrrreHr{e [por{HOCTlr, qro ycrpa'ser .KJT.HHOCI]'-*'o"rry"ruofi xpynKocr'r' 3aAepxl4Baer

pacrlaA MapreH'cl4Ta u cnoco6crByer t 
tvfipr4 sKcnJlyaraqfllI'

4J3'o"-tl Pa6ot"' Anurvr6 :

TelraAI.IccepTaIII{I4,,Paspa6orraIIpoIpa},{MHo.TexHI4qecKoIo'KoMIIJIeKcacI4cTeMbI
Her{HBa3llBnoft rapAraoAl'Iar'ocr"*'"" t"tot-itot'" e'pOiiOOO - "Ilpu6opocrpoeHue"'

fluccepraullt BbIIrorIHeua n S atbayev University

-f, srtK 3 aurI4TbI Ka3 axcKlIlr'

HayunueKOHCyJIrTaHTrI:. -^--^-arff w^'TrunAT TexHI4qecKI'x HayK, nposeccop

oNl{xenoe Kacrnr,r6er AAulr6eronraq -KaHAuAar TexHl4qecr

siatbayw u;il"6;:i 
HraKoraesrq, AoKrop rexHr4qecK'rx HayK, rlengencruft r'ocyAapcteeHHsrfi

)/HI'IBecI4TeT'
3autura cocrosracb 25 lexa6ps' 2020 rola'



parpa6orana crrcreMa HelrHBa3r4Bnofi rapAuoA'ra'Hocrurra, o6ecnerll'IBarorqa{ Bbrcol(yro

floMexoycToilqfieocrr, rapa'Tllpyouyl. 4OCiotepooct'tr aBTOMATlIqecKI',IX 
gar<ntoqeHuii B

y'noBlrrx cno6oAno[ aKr]rBrrocr" "u#"il". 
ea:nao9"a'a crpyrcrypa M'oroKoMlroHelrrloro

$n'rrpa Ha oc'oBe rp'r'Ur,rra uounr"i'nlo'rrp...u"" q1*nutpou. flpone4euo recrllpoBa'lre 11

nr,r6op oTAenbHblx Qunrrpon'_T1*o*n'qHblx 
cI,IIHaJIbHo-,io'.*o"",* cutyawil B pal\,tKax

pearru:]aqlrr4 nn""oau aAanr'rBHofi - $ranlrpauulr -e-llt^eKTpoKapAI4ocI{fHaJIoB' 

I{a ocl*oBe

cgoprvry'upo"u"rroii* da;;;""fi A":^i npopa6otar''a ; rlocrpoeHa AerarII'I3I'IpoBaHHat

d[ynruuonar"t-,ino*-J".tu np"Oopu' nocne nu6opu '""tt"" 
6agsr 6'na cflpoeKr]IpoBalra

o[eKTpr'qecKas [pr4rrq[rr]r aJrb*as cxeMa rropraruB'oro rt'ro6 lb'oro KapA[oa'aJM3dfopa'

oco6re BHrrMa'r,re yAenf,locb Qynrunonurr""oony 
cocraBy npn6opa I4 e'o rIoHI'IxeE]iIoMy

3Heprororpe6nenuro. Ha oclroeaH"" il"puooi*""r 111"n"pttttnoft-npuriuunraalblroii 

cxeMbl

6''a cupoeKTrrpoBaHa rreqar'a" ,rnuru^rrpu6opa, *o''ofui e co6paunoM B[Ae $arrrauec*'

fl Brsercq .oro"or 
"uiffi 

noft nnarQ opN,roft KapAu o aH arru3 arop a'

4 .l .4'Analug p a6orrr Eurrvryxarvreros a A: al\lara HypnanoBurra

Telra Al,IccepTa[uft: <Paspa6oTKa '{ 
flpoeKTl4po]:}aH[e K.HTI,IHyyM po6ora c ra6elrrrrwt

[pL{B OAoM I',I fl accI',IBHbIMll ArrcKaMfl cMeuIeH}It)

4"..tp'uq"fl BbIrIo JIHena e S atb ayev University'

-fl:lrx 3alullrbl Asuraftcrufi '

fi]mru"T]ffi Ti;lrcoBr{tr - KaHA}rAar rex'I4tlecKrrx HayK' accoul4l'IposaHHrifi

nnorbeccon satu;ve;f$lioT$l'noseccop, Toraficruit Ynunepcuter, ToKuo' Aw>nus '

rffi ;::::rffi::.TJilf E:,?'31":"#'"*'il"::::""-:ill#JJ#THJJ:""#.:
lacclrB'brM cKoJrb3rurrrM MexaHr{3MoM. flpe,unoxeHHat HoBafl KoHcrpyKu}Ig IIO3BoHO{HLIK&

ynyqilnnna MaHr4rrynrqlru po6ora B KocMoce Ir yMeIIbIuI{na TpeH}Ie BAoJIb rlo3BoHotr'nara' B

MexaH}I3Max c TpocoBbIM [pI,{BoAoM cTpaAaeT TpeHUe, B 3ToM I,IccJIeAoBaHI4}I ''peAno)KeHHblll

MexaHII3McKonbx{eHl.IqcHI,IXaeTTpeHuevrexAYTpocoMI4KoM[|cHeHTaM}Ipo6ora.

EoleeTofo,3ToI{ccJIeAoBaHI4eTaKXeIIpeAno)KLInorrosrtftMexaHI,I3MIIpeABap}ITeJIbI{ofo

HarrxeHl4fl Anfl KoMneHcaqr{u HargxeHfl.fl rrpoBoJrcrKrr Bo BpeMt MaHI4rIynflIItr]I c P'o6orot't'

|Ipe4rraraeurrfituexaru,I3MnaccllBHofo[peABap[TeJIb,Ho|oHaTgxeHl::-.-''on"KoKoM[eHclIpyeT
HarrxeHfie, Ho 'I 

flo3BoJrfler BABoe yMeHbrrrl{Tb KoJrlrqecrBo A]Br{fareneft' Kponae rofo' 3a cqer

IICIIOJI'3OBAHIIfl MEXAHIBMA IIOBbIIIIEHA 
'PY3OIION''EMHOCTb 

PO6O'A. BCE IIPEANOXEHH'IC

MexaHr,r3Mbr 6rrryr flporecrr{poBa'br r{ rlpoBepeHa Kl4]fleMar}It<oii uyrer'r [poBeAeH[sucrtstra*uir

n SKCrIepI{MeHToB'

4.2.CeggrTeMaTI4KI,I4iaccepraqrafi0HaIII4oHaJIbHbIMIIrocyAapcTBeHHbIMI,I
[porpaMMaMr4, a TaKxe uanauuroil- pecuy6ru*aHcKrrMr4 r'r perlIoHaJIbHbrMI4 HayrrHbIMI4 14

HayqHO-rexHI4qecKI'IMIr [pofpaMMaMl4' PhD flo crleqr{aJlbHOcru 6D071200 -
4.2.1. [uccepraul4onnas -pa6ora 

AoKropaull]1 PhD flo crleqr{aJ

<MaurunocrpoeHi{e). Apuuonotr,i;" ti" t"*v-1[4cc:reAoea'ue u pazpa6orKa Ko]rcrpyKur'Ir

rrenrpo6exHo-rr4paquonnofi MenbHrrubr Ant fie)peMo,,a ]pyAbl))' paccMorpeHbl Borlpocbr

x:oHcrpyKrr.,rBHo - rexHoilorrqecKoro ycoBepile'";;;#'i""tpo'6"x"o 
I rupaqr'ronuoii

MeJIbHlIIlbI,Bpe3ynbTaTeKoToporoo6ocrroBaHpecypcpa6orrtqeHrpo6exuo_r}Ipaql{orruofr
MeJrbHr4ubr B ycnoBr,rrx r4HTeHcr4BHbrx youpr,#"riurpyro*. B'coxas gKoHoMuqecKaf,

esser<rianuocTb3acqeTHI,I3KOIOyAe[bHo|opacx'oAuo,,.p'""IIMeTaJIJIoeMKocTI4,slrcoroft
yAelrrroft IIpoI,I3BoALlTeJIbHocTI4, o'"o."'.nu"o .,'-",* .i6up"'o" MeJIbH}IubI II IlpocToTl,l

rconctPYrtlufr'



4.2.2.[ucceprau[oHHaflpa6oraAoKTopaHTaPhDIIocIIeqI4anbHocTI,I6D071200-
<Maruranoctpo.rr".r"rrrllrt iurtl"i{., ,'u reMy Arlcceprall'Iru " I'lccneg'oBalrnne rex'oJloruqocKl^x

MeroA( KairecrBa l{3roroBJre'r" r"*anorarpyxe'Hbrx sy6uarsrx flepeAaq rrplrBoAa

UapoB BbrrroJl'f,Jlacb rpoeKroM *O:ryil: <CranAaPll3anllLn' cepruQuxau'laR 14

rexHor;;;;;;Ns75?""vroH"'ro"rs':ll'n'i-ueaapuootnaKoHcrpvKropcKo-10
TexHoJl'ruqecKr'rx MeroAoB noBbru'eHr4fl rEsuococroftKocrr4 ,"*ano"utpyxeHH6lx ry6ua'rtx fie]peAaq

rpuBo,rauapoBblx -^A^ma rro orreqraaJlbHocrl4 
(tD071600 -

;;Jr'.1n1X". J1!X "rKa 
rlporpaMM'o'rex'I'IqecKoro

KoMr[[eKca crrcreMbl HeI'IHBa3I'IBno{ - 
rap ) BbrrloJrusJracb B cc orBercrBl4l'I c

rrDoe'roM *or*"pu"anrr3arrru Ne02s1-1g-fK -aloprarrsHbrfi KapAr4oaHaJII43ar)p) Ao <@oil'u

uuyo", MoH PK. 
^6ilauq*r focvtrapcrseHHovl dbr palBl1Tus

ffi*il*:,";:ffi;"1,'L-"mro ^r1;3'!^l;25 
roAr,r B e rlocraBrleHbr

:laAaqr.r o [poAoJIxeHI4I4 pa3BlIT]Ie trlo6ullnoro 3ApaBooxpaHeH rIAs aK[4BHOe

rprrMeHeHr{a ,,or"on"o ycrpoftcrn, on" rrplb'"nu*"*t "'u6ont"u"nft 
u noAAepxaHus 3AopoBoro

o6pasaxrr3r{I4'4"""u"o"o"""1:.T:;{i*:ffi',ig*.ggf ;#Tffi :"'iiJ'l#;:#";
nportaa""t oKa3aHlrt MeAr{uI4HcKOlI

sbfreKrlanuocrll cllcreMbl3ApaBooxpaHeul'Is hD no cfiequaJlbHocru 6D071600

42.4'4"""10"""""";fr;;pu'oo"uAoKropaHraPhDnocrequarlbH
<f[pu6opoc'po",n"., Eurrrlyxauerona A.H., Ha ,u'y <Pulpa6or*u -| 

IIpOeKTlItr)oBaHIIe

KoH.rr4HyyM po6ora c ra6elruml [pI'IBoAoM tI rIaccI'IBr]tbI*" A"'*utu cMeuleHr4fl> BblrloJr'fliracb

[poeKToMparpa6orruHoBo|oEugaftgaKoI{T}IHyyMpo6ora0IIoABI4XHbIMI{AI,IcKaN{uAJIq
;##;.';;'".'#*,H;rr;""T"r"J#Y"i:T:y"'J#Ko'crpyKuraen'ecrrpaBnsrorcq

AoJIXHblMo6pa:olr4lrpa6orrrBTecHbIx'"":ln]j::ypl,I3oBaHrlblxMecTaxA'TexHLlltecKI,IxI4
I,IHOIIeKqI{OIIHbIXpa6or'Iloororr,ryJIflTaKI{xueleirllMeeTcMblcJlpaspa6orxapo6oron
KoHTI{HyyM.BonreToIoKoHTI4HyyMpo6oruocHoBHc)|Mpa6oratorcxa6elrrrsru[p[BO|AoMI{To
[o3Borser I,IcrroJlb3oBarr po6ora B cypoBbrx ycJroBrr]!ilx TaK'rx *aK ,,oA soAofi I']'JII'I B lvlecrax c

ssroorori pa4uaqueft. flpoercr -flBJrrercr rrpororrr'oM I4crro'rrb3oBaHllt s 6clree oJlox'brx
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