
KA3AKCTAH pECnvEnnKACbt FbrIbrM XoHE XOFAPbT 6lr| M Mt4 H]4CTPI I l-l

K.n. ceTnAEB ATbIHIAFbT KA3AK YnTTbrK TEXHt4rGIrbrK yHI4BEPC]4TET

(.II. CerdaeB arbrHgarsr (arYT3y- Aarbr <<Mamnna rxacay>) 6arurrrr (D103 - <<MexanraKa xcoHe

MeraJrJr orlAey), D113 Marepna.rAapAbr KbrcrrMMen er{Aey rexHoJrorrlscH EEBT) bofiunma
ArrcceprarlusrbrK rceqectir{

Nb 12 XATTAMACbIHAH Y3rHAr

Amraatrr r. l0 xazas2025
x{.

(Arbrc(AHIAP:
Typa4rrr KypaMbr: Enellecoe I(acurr,r Kourineyynbl - ALIccepraIII4tJIbI( rer{ecdq reparacbl,

TexulrKa rbrJrbrMAapbrubrq KauAr,rAarbr, upo(peccop; A6caAuxon Baxrrt Hapux6aenzu

Ar.rcceprarluslbr( Keqec reparacbrnuq opru6acapbl, TexHlrKa rbrrlblMAapbrnblrl AoKTopbI, npolpeccop;
Toruon Xanoxup Bypuennu - TexH[Ka rbrJrbruAapbrHbrrl AoKTopbI, Z.KapuruoB arblHAalrr Tarurenr
MeMJreKerrir rexnuraJrbrK yHr,rBepcureriniq npo(feccopsl; Bacrqan6aesa [uuapa Xp,ra6afixbl3bl -

Ar4cceprarl[srbrK xeqecrir{ FbrJrbrMrl xarrtrbrcbr, PhD 4onropbl, (ayblMAacrblpbrnrau npo(peccop.

VaKrrrma (ypaMbr: Lllasxrueron Epxan -f,puapynu - PhD AoKropbl, <<AsroMarraHAblpy xeHe
a(raparrbrK rexHoJrorriflJrap) ralpe4pacu, <<Illerepirra ynunepcureri>> KEAK; Kyarona Mon4rap

XanreuAueBHa - PhD .qorroprr, I(P F}I{EM FK <Axaaerrarar O.A. Xon.qac6eKoB arbrHAarrr MexaHnxa
xreHe MamvrHutaly r{Hcrprryrbr> IIIXK PMK ,{roce6aen LIrrssc MypsaxauoBl4q - PhD 4oxropsr,
<<Anvramr Snexrpoqur 3ayblrbD) XIIIC 6ac unxenepi.

qlylarnraH& )Kacay) 6arrrrrr (D103 - <<MexannKa xeue MeraJrJr er{Aey), Dl13 Marepuan4apAbl

KbrcbMMeH eqAey rexHoJror[scrr EBET) 6oftmura Arlcceprall[snbl( xeqecriq reparacbl - TexHI4Ka

FbrnbrMAapbrHbrr{ KaHAuAarbI, npo(f eccop - Eneiraecon I(.K.
luccepraqnrnbr( reqecriq rbrJrbrMr4 xarmblcbl PhD,qoxropbr, KaybrMAacrblpblnran npo$eccop

- Eac(an6aena A.X.

KYH TOPTIBI:

Kanuaran6eron Cauxap ApnraHylrnruq 8D07ll3 <Agurreri euaipic> 6iniu 6epy
6argapnarrlactr 6ofisrHrua Qunocoifnx AoKropbr (PhD) 4epeNeciH ury yuriu ycbIHbIrIFaH

<3lerrporr,ro6unrre apuzurrilr MexanrrKaJrrry 6epinic 4opa6lr 6emuerrepiuiq reorrrerpllflnbll(,qen.qiri
uen ceniuAinirin or{rafinan.qbrpy ra(brprr6rurAa Auccepraqr4srbr( xqMbIcbIH (opraybl.

Tepara: Kyprvrerri Alrcceprarlr{rJrbr( xer{ecrir{ rrayurenepi! I(yprr,rer:ri epintectep!

f rr.rrrrrru reqecmirep :

1. Crr,rauuona fynt6apmun A6ruKacbrMoBHa - TexHLIKa rbInbIMAapbrHbII{ AoKTopbI,'K.I4.
Cer6aee arbrH.{afbr Kasax yrr-rbrK 3eprrey rexHr4KuIJrbI( yn[Bepcl,ITeriHirl <<Maurzna xacay>
r<a$e4pacuHbrr{ KaybrMAacrblpbrJrran npo(f eccopbl;

2. CanAxuu Tpoxa - TexH[rKnJrb( rbrnbrMAapbrHbrr{ AoKTopbr, Puexa }.Hl4Bepcllreriniq
<Maurunaxacay xo6arayu> ralpeApacblubll{ npo(f eccoprr.

Peclrn peqerr3eHTTep:
l. Typ4zuruen Ayesxau TypAanuenr.ru r.r.A., npo(feccop, Xarn4aparu4 rerirrir-

rpaHurapnbr( yHlrBepcnretiuiq o(y nq,Iblcrr xouiuAeri perropu;
2.l46parwtona 3aype Acul6eronna - PhD, <Mexanrara )KeHe Malrruua x(acay) ra(fe4pacruml

KaybruAacrbrpbrJrlaH npoSeccopsr, M. Oye:on arbrHAaFbl Oqrycrix Kasa4cran ynunepcureri.

Topara: I(yp*remi Alrccepraqr4rrrbr4 reqecrir{ uyruenepi! I(yprvrerri epiurecrep!
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t.'ft"J+Hf,=,H,1ilf, #3',1l311,1il#3,iin",f,ii,:iF,"iff.ilriJ8;iJil'
,{raccepmq}rrnbr( Keqecriq 6eririmen KrypaMbIHaH 7 allan,r (onuq iminae 3 ya4uuua AK

rrlymeci) orblpblc(a o(p$laftn 5 aAav xese 2 aAalt oruaftH (arblcbm orblp.

Pecmu peIIeH3eHTTeP:
1. Typ.qaruen Ayesxan Typ4a:ruenuu - 6ap;
2.L\6paruuona 3aype Acun6erosna - 6ap (onnaftn).

Tepara: ,{uccepraqn.f,rbrK rer{ectiq 6apnrr4 Karbrcylrrbl rvryruenepi Keny raparblna (on KoftAu.

Xp,ruc4a reperri KBopyM 6ap. Xgr,trrcrrr 6acrayfa ycblHbrc 6ap. Kinr ocbl YcblHblcru (olAafiArr?

,{ayuc 6epiqisaep. Kirra xanuc Karuu? I(apcu?

AAYbIC EEPY HOTIIXEJIEPI:
Keniceluin -9 aILatu,

I(apcu - xoK,
I(anuc (tulrarrAap - xo4.

Topara: I(yprr,remi Ar{ccepraunrJrbr( Ker{ec r"ryruenepi! <<Marunsa xacay) 6arrrrrr 6ofirmura

ArrccepraulrrJrbr( rer{ecriq 7 rr,ryurecineu, I(asarlcran Pecny6nuxacrr Frrnrru xeHe xofaprr 6iniu
urznucripliriniq frurrru x€He xorapsr 6inirr,r caJracbrHAarbl canaubr KaMTaMacbB ery anKacbIHbIIl

KayJrbrcbrMeH 6exirimeH orbrpbrcaa 5 orfQnaftn xene 2 o:r^naiftr Karblcbrfl orblp, KBopW 6ap, orrrpuc
3ar{Abr 6onrm caHanaAbl.

I(yprraerri apinrecrep! ,{ayrrc 6epyai ecKepe orblpbm, ArIcceprall}ItnbrK reqecriq orblpblcbrH

arnbrK,uerr canayra py(car eriqia4ep.
Tepara: ,{uccepranrtuq arrecrarray iciuiq MarepI,IaJIAapbIH )Kapvfl' ery }rxlH ce3

AprcceprarllrrJrbr( xeqecriq rbrJrbrMr4 xarllrblcbl Bac(an6aena,{uuapa Xpla6afiabnblHa 6epineai.

fsurrruu xarrrrbr: I(.LI.Cedaer arbrHAarbr Ka3aI( ynrrblK TexHLIKaJIbIK 3eprrey

yHtrBepclrreriuAe 8D07113 - (AAAurraeri eu4ipic> 6iiliu 6epy 6argapnaMacblubll{ .uoKropaurbl

Kzuruaran6eros Cagxap Aprvranynbrubtr{ <Slerrporrao6ra;rrre apHanraH MexaHLIKaJIrrr 6epinic 4opa6rr

6enmerrepiuiq reolaerplrf,nbr( aenairi uen cenirrrainirin oqra"ftlauAbrpy) ral$Iplr6rr 6ofirrnlra

Ar.rccepTallusrrbl( )rydblcblH (opFayla, xeleciAeft (YxaT-rap r<enin rycri.
1. ,{orropanr Kzuwarau6eroe CaHNap Aprrrauynrmrrq <MaruuHa xacay) 6aruru (D103 -

<<Mexarurra xeHe MerrrrrJr er{Aey), Dll3 Marepua;r4apAbl lqbrcbruMeH eqAey rexHoJlorllxcrt EBBT)

6ofirmua AllccepraqusnbrK KeI{ecKe (opFayra mbrry rypaJrbr erinini.
2. frurrnrru xerexurilepiuiq nir<ipi, f,rHr:
(.I4. Cer6aeB arbrHAarrr I(ara4 yrrrbr( 3eprrey rexHrIKaJIbI( ynl,IBepcurcrinir{ <Marurana

xacay)) ra(pegpacuHbrq KaybrMAacrbrpbrnfan npolpeccop, rbrJIbIMIa xeqecrui CMaunoea fynr6apmnr
A6srm<acrruoBHarlbrl{ niripi;

lllerenAir rbrJrbrMr{ rer{ecuri T.r.A., Puera yn}IBepc[Teriniq <<MaurunaNacay No6a:iayu>

xa(le4pacrrurrq upo(peccopu Can4Nrau Tpoxaurq niripi, Puerca 4., Xopnarur.
3. I(.ll.Cer6aen arrm.qartr Kasax yJrrrbr( rexHI,IKaJIbIK 3eprrey yHllBepcl,Ireriniq, <Marunna

111acay;; ra(pe4pacrrsuq rer{eftrinreu oTbIpbIcbIHbII{ oq KopbIrbIHAbIcbI;

4. I(arrrr rr,ryKa6anrr xeue gJreKTpoHAbr( xetrcisrimteri Azccepralluqnbl( xlMblcbl, conAafi-aK

opbrc, arbrrIIIrbIH xeue rqa3a( rinqepiH4eri augarnalaprr;
5. ,{uccepraqnr ra4uptr6rr 6oftrnrrua 3 rrumnnra x1r\rblc xap[tJlaHAbr, oHbII{ lmtHAe

xap[rJraHbMAap:
- Qr xene Q: xnaPrranr4eri 83

xypHaJrAa 2 rrurruu Ma(aJra;

xene 37 upoqenrr.rnr4eri Scopus AepeKKopblua riperiu

- Kaga(cmn Pecny6nurcacu Frurnru
6iniu caJlacbrn,{arbl canaHbr (aMTaMacbI3

6acrurnuAapAarbl 1 rvraKa-ira;
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xeHe )Koraprr 6iniru uuuucrpliri Fulrnr,r xeHe xorapbl
ery Kotvtureri ycunran 6acrursnuAapAarbl xene XAK
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-K.14. 

CoTnAEB ATbIHAAFbI KA3AK YnTTblK TEXHtlKAnblK vHvlBEPcl4TET

6. Ytrrrrl( rbrrrbrMlr-TexHrrKrrJrbr(, aKuapar opraJIbFbIHbrI{ aHbl(TaMacbr AllcceprarluflAa aBTopra

x(eHe arrbrHrarr Marepuan xegine cilrerr,re xacalrafi aJrbrHFaH Marepr{arlAbrq xoKTblr.brn pacrafi4r,r.

Ynrrrry rraeu;reretrix FburbrMlr-TexrrlrKaJlblK caparlTaMa opraJlbllbr Al{ccepraqvrflilap KopbIMeH

czurbrcrbrpMairbr raJrAay nerrxecinAe cefir<ecrirtep ra6rrmtraraHbrn pactaftprnr aHrr4raiua 6ap.

7. Xoraprr 6inirvr ryptlJrbr AlrrrJroMHbtrI rcomipueci - yHl4Bepcnremi atKTaFaHbI Typilnbr

(norapuan4br KyeJlauArrprurran).
8. Marncrp.uiu rbrJIbIMI4 4epexeci

KyenaHAblprurrau).

Typulnbl AIITIJIoMHIIT{ xeruipvreci (norapua-u.uu

9. ,{orcropaurypanblll reciurir o4y 6ar4apJlaMacblH Llrepy rypanbl rpaHcKpI4IIr roruiprrreci 6ap.

I 0.,{ucceprallrltJlbl( )IqMbrc ra4rrpu6sm 6exiry rypanbl 6$pua.
Bapnu4 KpKarrap I(a:a4crau Pecuy6nuracrr Frnrna xeHe xorapu 6iniu uunucrpliri Frmm'r

x{eHe }corapu 6iniu caJracbruAarbr cara}rbr (aMraMacbr3 ery Koruuredniq ounocoifus AoKropbI(PhD)

AepeNeciu 6epy xeuin,qeri (aynrrra cefixec reneAi xeHe (oJr NeriuAi.

Topara: Ar"recrarray iciuirl Marep[zrJrAaprr 6ofiunma cypa(Tap, FrIJIrIMLI xarllrblra HeMece

AuccepraHT(a cWaKTap 6ona rvra?

Keqec *ryIue.rrepi: Xor<.

Tepara: ,{uccepraur(a Ar,rccepraqtrrHbtr{ ueni uen serigri epeNenepiu Ycbruy yruin cos

6epi.neai. Pernal,resr 6oftrnrura AlrcceprallrltHbl (oprayra 20 rraunyr 6epine4i.

Coc cofi.rre,qi: [orropaur KarMaran6eroe Canxap Apirlauynu e3 6a.f,HAaraacbluAa

AricceprarllrrJrbrK )K+Mbrcbrubrr{ MaFbIHacbIH xeHe xar{arnbIJIAbIFbrH 6a9irtllalls. Sa"suAaua npe3eHTaul'If,

rypin4e ycbIHbIJIAbI. Ba"sHAaMa 6apucuu4a xeleci MeceJIeJIep (zlMTbrnAbl:

1 .,{ucceptallfisflbfl( xg{blcrblrl eseKriuiri
2. [uccepraq]ItJlbl( xqMblcrbrl{ Ma(carbl

3.,{uccepraqllfinblK xqMbrcrblll uin4errepi
4. 3epmey Hernrenepiniq rrurnrnll xal{aJlblrbr

5.,{racceptaq}ItJlbrK )IqMblcrbrl{ reNipu6enir rvrar{rrsAHnrrrr

6.,{uccepraqI,IJIJIbI( }K}MbIcrbIr{ KopbrrbrHAblcbl

Tepara: I(yprr,remi Ar{cceprarlr{flJrbr( reqecriq r"ryruenepi, Arlcceprallrltra r{arblcru (auAaft

cypa(rapbrusrs 6ap? Xgurrcrrr rarr(brJray ymiu cypaxrap KoIoJIapbrIIbI3Abr eriuelvrin.

[orcropanrr(a KeJreci cypanrap KoftrurArr:

,[roce6aen II.M' PhD AorroPm.
iypaX: Simple Cubic (SC) rop KlpbrJrbrMbru raqAayAbrq uerisri ce6e6i rexHorlonrsrblK

r1prbrAa iycinirri 6onranrnreH, MexaHpIKzIrIbrK Kacllerrep rYprblcbrHaH Here KYpAeniper (urrcalu,
orras4prir HeMece rerpaeApJlir) xyprursruAapAaH 6ac raprrur'4u?

Ka.rravraran6eros C.A
)Kayan: Cyparuqu3ra paxMer. Bipiurui SC rop rypblJlbrubr egiuiq 4apauaftrrlvr rcoMerpl{scbl

ap(brJrbr SLM upouicinAe rt?a(rbr 6anxy uen (a6at rysiny canacblH KaMraMacbls ereAi. Or<ras.upnir

"L*".. rerpasapriK ropJrap reopur xysinge xorapbr KarrbrJlbK 6epe a"na4tr, 6ipa4 oJIapAbIr{ ryfiin
6yprrunapbr MeH ren6ey 4a6rrpra-napbr Jrruep ceyreciniq 6arrrrrrnau aybrr(bln, 6aJIKy afiuarlrn4a

x6rnynbr( KoHrlegrpaqr{fl MeH.qe(bopN{aqu.f, ryrbBaAbr. Heruxeciu4e rvrgr4aft ryp,ueni KYpbInbIMAapAa

SLM-Ae 4a6amap4nr{ ysiryi rr,reu 6yprvrananyrr 6aft4anaAbl. Al SC rypbIJIbIMbI cI{MMerpI'unbI xeHe YrI
ocr 6oftrurura 6ipr<eari xyr<rerrle Xaoru.qafi aJraAbr, coHbrMeH (arap rffi III4pKyntqLIflcbI MeH SrraKTbII{
ra3aJranybr oqaft. Ocsr (farroprapAbr{ 6epi SC KypbrJrbrubtrr SLM rexuoJrorurlcbl yruin eq rypa4ru epi

6orxarraArr Hycl(a perin4e rar{Aayra rr,ryrr,miu4ir 6epai.
IllaqxMero n E.fl., PhD 4orroPu.
Cypa4: MareuaruKaJlbl1q MoAeJIbAe ric rY6iniII KIIcbI(rbIK $ynrqurcrr
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KA3AKCTAH PECnvEnnKACbl FblnblM XOHE XOFAPbI ElrllM MhHl4CTPJllTl
K.n. ceTnAEB ATbTHEAFbT KA3AK YnTTblK TEXHl4KAnblK yHyIBEPCI4TET

k(s) ap(brJrbr cr.rlarruurraH Ke3Ae, onbrrl Ha(Tbr (pttsuxa;ru4 MaFbIHacbI KanAaft )KeHe

Klrcbr(rbrKrbrq esrepici ric ry6iu4eri sKBllsanenrri repneyre 4an4afi drenefi ecep ete4i?
Kanvraran6eros C.A
Xayau: CyparuqusFa paxMer. I(ucrr4mry (fyuxqurcrr tic ty6in4eri upo$uls,qiq Neprilirri

zirry 4apeNecin crauarraft4u. I(ucrr4rur4rrr{ rraoui apr4arl cafibIH, rr:ni paguyc asaftran cafirrn, rie

ry6in4eri Kepuey KonrleHTpaq[{cbr )Koraprr.nafi4rr. CoHAsrKran k(s)-riq MareMarI4KaiIbIK MoAenb

aixrnu 6ipremi esrepyi oip"ey epicin iericreyre vryrrarin4ir 6epe4i. By-il Nargafi4a xepney 6ip
HlKTefe urorrrplau6afi, ric ry6i 6oftrnren rapailaAbl, netnNecinAe ersunaneHTri KepHeyAiII

MaKclrMnJrArr ueui 13-15 o/o rouenAefili. -f,rur,r, K,r,IcbI(TbIKrrrr{ oqraftnbl TapaJlyrt ricrir{ ry6ip
afirrrarrru4arsr uily 6epirririu apTTbIpbI[, cbluy br(TLIMaJIAbIfbIH azainagu.

EJre*recos K.K., T.r.K.r npoQeccop
Cyparq: fa-nrrenr afturarrr 4ecrypni eAicneu xacaJrran ricri leqreJleKrep rr,reu SLM eAiciuen

6acrurrru rrrbr(KaH ricri Aer{reneKTepAe KanAaft afisrpuamrrnrr4rapra ne??

Karlraran6etou C.A
)Kayan: .{ecrypni ricri AeqreJreKTe fturbreJrb paAltycbl TypaKTbI 6olranArr(raH, KepHey

ry6ipaiq 6ip nyrreciuge urorrrpJraHaAbr. SLM eaiciMeH xacanran, oqtaftnaHAblpbrJlrau ftIJIbreJIbAe

(r.rcbr(rbrK (fyurqnxcu esrepin orbrpalbr, trHI,I KepHey epici reric xene 6ipr<enxi rapanaarr. FEM
raJrAaybr 6oftrrurua, SLM ricri Aor{reueriuAeri ftIJIbreJIb aftuarsnrAarrr ersusaneHTTi KepHey

4ecrypnire (aparaHAa 13-15 o/o roueu, 6yn ric ry6iuiq uiny 6epirririn aprrupa4u..
A6caArrnon 8.H., T.r.A.r npoSeccop
Cypa4: SLM rexnoJroflr.f,cbr apKbrJrbr orlAeJrreH TexHoJrorurJrbr( rlpoqeccrepiHir{ xone 6acsrn

rrrbrfapbrllran AerzrnbAblq cyperrepi r<opceriuai rraa?

Ka.unraran6eron C.A
)Kayan: LIa,14 xeue22 ct:aiit4ra 3,{ upnnrep4e 6acu.nran xer{ir ricri AerlreneK cyperri xene

3.{ npunrepi repecetimeu.

,{uccepraqnsrbrK rceqecriq rrymerepi: .{uccepmql4tnbl( Ker{ec AoKTopaHrrrrq 6assAauactr
6ofiunrna eserri cypa4rap (oftAu.

Kanuaran6eros CauNap Apnaanynrr 6apmry cypar(rapra xayar 6epin, Alrccepraul4r{nbr( Ker{ec

uyrneuepi )KayanrapMeH KaHaFirrraHAblpbrnAbr.

Tepara: Ces rrrltrrMu xeqecmi T.r.K., (aybrMAacrbrpbrJrFaH npo(feccop, Cvralrrona fynr6aprurrn
A6surracuMoBuara 6epine4i.

Cec cefireAi: Fruruuu xer{ecuri T.F.A., KaybrMAacrblpbrJlraH npo$eccop, Cruaralona fyns6apursln
A6turacmlosua. Ces cefiley 6apucrur4a rbrJrbrMr4 xeqecuri Ar.rcceprarILItHbIII eseKtiririH, MaK,carbl

uen uinAerrepiH, rrrnrnrrl )Kar{anbrrbrH, fburbrMr,r epexeJrepin xeue (oprayra Irrblrapblnarrrn, con4afi-

arq [paKTlKaJrbrK MaI{bI3AbrJIbIrbIH Kblc(tilIa 6aguAaArr.

3rerrpouo6unr4ep4iu (ap(brHAbr AaMybr onapAbrrl rnirvr.qinirin xorapblJlarblr, Nypic

Karrrbrr(Tbrfbrn aprrbrpyAbr (a:Ker ereAi. Ocrr ua4car(a )KeryAit{ MarIHsArr 6arrn:rapblHblr{ 6ipi -
6epinic 4opa6tru 6aprurua xerlil epi ceuinr4i ery. .{ecrypni eAicueu xacaJlrarr ricri Aor{ralaKrapAblr{
MaccacbrH a3ffiTy rvryurin4iri ruerreyli, eftrreui aprbl( MareppIuIJIAbI aJIbI[ Tacray oJrapAblr{ 6epixriri
MeH reoMerpuf,JrarrK leruirine repi ecepin rIarise,{i. Byaan 6ener, oJreKrpoMo6Lrur4ep4e irureu x€Hy

Ko3ranr(brmbrHa reu rrry 6omr,rarauAbqrarr, ricri 6epfurictiq .qanliri uen xg\dblcKa Xa6ineminiririe
4oftrrrarrru ranarlrap erlexaft,qa (araq 6ona ryce4i.

Kalrraaran6eroe Canxap Aprvranyrbrubrr{ <Snerrpouo6nnrre apuanraH MexaHIaKaJItr4 6epinic

4opa6tr 6elmerrepiuiq reorvrerpr4rrJrbrK aenairi uen cenivaiuirin or{taftnauAblpy) ra4brprr6lrnAarri

Ar.rccepraqr{rJrbrK xlMbrcbr orauAbr( savanayft MaItruHa xacayAbll{ }KeHe sneKTpoMo6unr4ep

enaipiciniq eseKri MecenenepiHir{ 6ipi - TpaucMllccu-f, 6erlrlerrepiu xacay,ua a,qAurr.rnri enlipic
rexHoJrorlr.f,JrapbrH, ecipece cenexrzsri laseprix 6a-n4uty (SLM) e,qicin KonAaHy Irlyurciu4irin xan-
xa(Tbr 3eprreyre 6arrrrra-nraH. Byn 3epr-rey 4asipri renix rexHuKacbrH AaMbITyAa MarIbI3AbI pon

arr(aparbrn esexri 6arsrtKa cefirec xeneAi. Snexrpouo6uns4epaiu rnirr,rliniri xe6iHece onapAblr{
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K.il. CoTnAEB ATbIHEAFbI KA3AK YnTTblK TEXHl4KAnblK yH[4BEPCI4TET

TpagcMr.rcclrrcbrgbrrl Maccacbr MeH 6epiKririne reyenAi 6onranArrKraH, xlMbrcrblr{ FrTJIrIMI'I xoHe

rexipu6enir qprArrnsrrbr xorapbr

.{uccepraq?rsJrbrr( xy\dbrc ronbr( K}pbrJIbIMra Iae, FbrrIbIMI,I xal{aJlblrrr afiKrru, rexipn6enix
Mar{br3br sop. Anrop rqoftturan Ma(carrapFa roJrbIK Kor xetrigir, uiuAemepAil{ 6apnrrrrrn opbIHAaFaH'

Xgrarrcra reopltrJrbr( 3eptrey, caHAbrK MoAeJIbAey )KeHe texipu6enir cbIHaKTap o3apa

\nrTacTbrpbrnraH.
3epmey ra4rrprr6rr o:erri, urJrbrHrau HerrDrenep rbrJIbIMI{ xaI{aJIbIK uen rexiprE6enir MaI{bBFa

ue. ,{ncceprarlu{JrbrK rrgvrbrc fbrJrbrMra eneyni ynec KocaAbI )KoHe oHbrl{ MarIbI3AbInbI['bI AlrcceprallutAa
xa(cbr arubrJrrau. ,{uccepraqrrrJrbr( sepmey4iq esexririri ToJIhrFbIMen uerigAe.nren. ,{zccepraul{tHblr{
Ma3r\qFrbr Arrcceprarlnsnbl( 3eprreyAil{ ra45rprr6rru afi(rrnAaftArr.

,{oxropanr KalnraraH6eron CanNap Apuanynunrq <Snexrporuo6ulme apHaJIraH

MexaHuKrrJrbr6, 6epilic 4opa6u 6enurerrepinirl reoMerplrulbrr, .qeuairi MeH ceHil\d.4iniriH

or{raftlanAbrpy) Ta(brpsr6rrnAa xa3brJrFau Arrccepralll{tJlbrK nsdbrcbr PhD lorropbl Aepexecin any

ymiH 4ofirgrrau TaJrarrrapfa roJrbrrq ceftrec renerin aJIKTanFaH TITJIIIMLI xqMblc, aJI oHbrl{ aBTopbI

Kanrr,raras6eror Casxap Apnranynrr 8D07113 - <A,qAratusri enaipic> 6ilina 6epy 6ar4apnaMacbl

6ofirrnrua $unoco(fus AoKropbr (PhD) 4epexeciu ulnyra laftrr(mr Aer ecerlrefirvrin.

Tepara: IllerenAir fburbrMr{ rer{ecmi rer{ecurire rexHI,IKa FbrJIbrMAapbIHbII{ AoKTopbI, upo(feccop

CanANran Tpoxanrrq niripiu oKyra ,{rlccepraqutnbl( Keqecriq TbIJIbIMtI xarlrrblcbl A.X.
EacKan6aeBara ce3 6epile4i.

frurrun xarmbr: llpe4cranneHHa.s Arrcceprarlus [ocBtlrleHa aKTyarlruoft reue orITI{MI{3arIu[

reoMerplrrrecr<oft TorrHocrr.r u uaA€xnocru sy6uarrrx rol€c AJII rpaHcwtuccutrt sneKTpLIqecKLIX

TpaHc[opTHbx cpeAcTB c ]rcrroJrb3oBilH]reM TexHoJrorrr]I oeJIeKTI{BHO|O JIa3epHOrO [JIaBJIeHux (SLM).

fleprar fJraBa flocBsrrleHa aHilJrr,r3y rpancMrrcc]IoHHbD( c]IcreM greKTpLItIecKLtx rpaHcrloprHbrx

cpeAcrB u nrr6opy orrrlrMnJrbuoft xopo6xu [epeAaq. B seft [ocneAoBareJlbuo paccMarpl,IBarorc{

cyrqecrByrouue rorroJror[u rpancuuccuft, KoHcrpyKTI4BHhre gJIeMeHTbr gneKTpoMexaHplrlecKl4x

clrcreM, a raKxe pa3nuqnbre MeroAbr uo46opa xopo6ru nepeAaq. JlornqecxuM pe3ynbraroM AaHHofo

a1a6rn3a .f,Brrercr o[peAeJreHrae nau6oree IroAxoAtrqefi Kou$rrypaq]M ropo6r<u [epeAarl Antr

Aanrneftruero r{ccJreAoBanvrs, uro no4.r€pKr{Baer cucreunrrfi I{ Bcecroponnraft [o.e(oA aBTopa.

Bropaa rJraBa rIocBtIrIeHa npl,IMeHeulrro a,q,uI,ITr{BHbD( TexHorornfi, B rlacrHocrl{ TexHoJIor[lI

ceneKTr{BHoro Jra3epnofo rrJraBJrenux (SLM), np}r I{3foroBJIeHLIu sy6vamx xolec. B nefi npeAcraBneHbl

KaK TeopeTuqecKue ocHoBbI, TaK u rrpaKTrltrlecKl'Ie acneKTbl TexHoJIoIlIII, O6Opy4OnaUUX lI
rrpr{MeHreMbx Marep}rzuron. Oco6oe BHUMaH[e yAeJIeHo IIeMeHTyeMbIM cri]JI{M rI TexHoJIorlIqecKIrM

Qarropalr, BJrr{rroulrrM na cnoficrna r,BroraBJII4BaeMbx Aeraneft. ,{annuft pa3AeJI no4ueprcranaer

rtpaKTruecKyro 3HaqrrMocrb trccJreAoBaHr.It v rrry6oxoe IroHLIMaHI4e aBTopoM coBpeMeHHbrx

TexHoJrofrlft npousno4crra.
Tperrx rJraBa rrocBflrrleua o6ecneqenuro reoMerpllqecroft TorIHocrI,I [pIl aAA]ITI4BHoM

r43roroBJreHnu sy6uartrx rol€c. Anrop BburBr{JI ocHoBHbIe BnI,IffoIrII4e (farropu, npeAcraBLIJI noAXoAbI

K MoAenrrpoBaHr{ro rr KoMrreHcaqr,ru 4eQopnaaqnft B rlpoqecce [erlarl{, a raKxte paccMarpllBaer MeroAbI

noBbrlueHr.rs pffiMepHoft roqnocru sy6uarsrx Kor€c, [3roraBJILIBaeMbrx c np[MeHeH]IeM TexHoJIor[[
SLM..{anHslft ptti}Aen pacKpbrBaer [paKTutrecKyro HanpaBJreHHocrb tIccJIeAoBaHLIt, HaIrpaBJIeHHofo Ha

perrreHr,re rrHxeHepHbx 3aAatl.
r{ern€prar rJraBa npeAcraBJrrer 3aKJrrorrrirrenrurrfi gTiIrI I4ccJIeAoBaHLIt, nxmoqa}oulafi

Blr3yaJrbnbrft upoermrui r4 rrporrHocurofi ananu3 otITI,IMLI3I,IpoBaHHbx KoHcrpyKllufi sy6uaroro KoJIeca.

B ueft rr3JroxeHa pa-rpa6orxa o6terq0HHbD( rrro4erefi, nu6op oIrrlIMaJIbHbx KpI4Bbx rlepexoAa I,I

rrpr.rMeHeH[e rexHoJrornu SLM B rrpoqecce orrrrrMll3alluu. Pesynrrarbl AaHHoro pa3AeJIa 3aKrroqarorcs

B [OBbIIrreH]rr,r xecffiocru [pE cHr,rxeH]ru Maccbl KoHcTpyKIII4I{ V ynyqllleHl,Iu ToqHocTHbrx

xapaKTepucrlrK Ia3roroBJreHHbD( Aetzurefi .

Pa6ora orrr.rqaercs nrrcoroft H&1rury6-tarnuqecrofi nonu3nofi, rny6nnoft TeoperurlecKl4x I4

npaKTgrrecKr{x r.rccJreAosaHuft. Anroporrl rrpoAenaHa 3HarII,ITeJIbnax pa6ota rro crlcreMarllsa\krr4

cyilIecTByrorrlr4x KoHcTpyKTOpCKLrx nOAXOAOB VI qerXOe [paKTLIqecKoe IIpI{MeHeHI4e MeTOAOB
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ra. b-ernnEB ATbt HAAf bt KA3AK ynrrbt K TEXH yt KAn bt K vH rl BEPCi4TET

a*r.rr'rBHofo [porr3BoAcrBa g o6uacru sy6uamx flepeAatl. Kotrlunercnrrft uoAxoA K aHiInLI3y I4

MOAeJrLIpOBaHlrro rro3BOJr{eT cqLITaTb pa6oty sanepm€unblM IICCJIeA0BaHI{eM' IIpOeKTIIpOBaHIIeM I{

ort"r"aurlueft sy6uarof o KoJreca An[ 9[eKTporuo6unHrofi rpanclrau ccvllll'

[raCcepraUus srrnbflHe'a Ha B'IC.KOM HayqHo-TeXHLIqecKoM ypoBHe' IIMeeT [paKTLIqecK]'Io I4

aHaJr'rrrrqecKyro ruy6uuy. rlpe4cranneHHbre pe3ynbrarbr 4euoncrpupylor srrcoruft ypoBeHb

KoMrreTeHqtrf anrOpa e O6IaCru I{CcneAOBaHuft u AarOr ocHoBaHI'Ifl Ant IlpucyxAeHl,Is euy yu€nofi

crerreHu AoKropa ([unocotpzu (PhD).

pecprn perleH3eHTrepdu co3 ceft.rreyi lKeHe Arrccepralrrrbrrl oJrapAbrrl ecKepryJreprHe

xayanTapbr.

Tepara: Cer pecrun peIIeH3elIT - T.F.A., upoSeccop, Xanrr4apalrr( rodrrix-ryuarulTapnblK

y""u"prireriniq oxy *pn*rr xeninAeri pepoprr Typ4alnen Ay*xau Typ4a;rueerffie 6epired'

Ces ceftlegi, p.rt" peIIeH3eHT - r.r.A., upo$eccop, Typ,4zuuaen Ayesxan TypAaluenuu'

gD07113 - <Aaa"t"u"i enaipic> 6irirra 6epy 6araaprraMacbr 6ofirtnura $nnoco$ut AoKropbI-(PhD)

4epexeciu any yruiu yr#",o.u" Kamr,raia'6eroe Canxap Aprrlanyurturq <3lerrpouo6ulrre

apHanraH MexagprKrurrui 6epiric 4opa6rr 6omuerrepiniq reorr,rerpl,ulnbr( .qel,qiri uen ceniuainiriH

or{rafinauAupy) Ta(blpbl6rmAarrr Al{ccepTaquflIbl1q xqMblcblga Na36aila niripin'r'

fluccepraq1arJrbrK xq'rbrcrbrr{ raKupu6u rbrJrblM.ubr.{aMbITyAbrrI releci 6acrnrl 6a|rrmaplr ueH

MeMJIeKgmir 6argapnaMzurapbrHa ceftxec releAi:

Ka:ar(cmn 
'l..ny6oinacu Ylciueriniq 28 uayprr3blHAarbr (aynblcblHa ceftrec KasaKcrau

pecny6nuracbrHbrr{ Bi;1irr,r xoHe fbrJrbrMAbr AaMbrryAsu2023'2029 Nrrnaapfa apHzIJIFaH UeUnereTrir

6ar4apnarraacbrHbrq 6arrrrrrua cefirec xeneAi. 2023 xsmrst ]& 248;

Kagaxcran pecny6nur?cb:r{br{ lrnAycrp}rsnAbr(-I{HuoBaul'I{Jrbr( AilMyblHbrr{ 2020-2025

xbrrl.4apra apHaJIFaH MeMJreKeT'tK oarAapflaMacbl;

I(aranqcmn pecuy6nuxacbrHbrr{ Yriueri xaHbrHAaFbr Xoraprr rbrJIbIMIa-TexHI4KiuIbIK

KoMlrcclrfl clr 6exigen <SuepreruKa )KeHe MarIr[Ha x@cay) 6ar4apnavacrr.

[ucCepraUflsfibll( XSyIbIc fbIJIbIMra eneyli YneC KOCaAbI, XeHe OHbIH MaI{bI3AbInbIfbI TOnbIK

rrrrrbrJrfaH. 3eprrey 6apsrcrm4a aJrfartr pat ,oa*tporrao6um.qep.qiq rpancMltcckI{cblHa apualran ricri

Aor{raJraKTapAbrrl Maccacbr' asaina orbrpbrrr, oJrapAbrr{ feoMerp}ItJrbr( Aen.4iri ues cenin'rlinirin

nu}{turua"o ererin Topnbr IqtpbrnbrMAapra neris4eJlreH )Kaqa KoHCTpyKIIUt YcbIHbIJIran' YcrrubIJIraH

rueuriu SLM aurat""ii ou4ipic rexHoJrorr.rJ{cbrHbrr{ eper<ruelixrepin ecxepe orbrpblrl xacaJl|aH xoHe

ricri Aoqrarra6Tbrr{ 6epircrir rreH MaccaHrnl oqrafiJlbl apaKarbruacbrH (aMraMacbB ery xa6ineri

Teoprrrnbr( TarrAay, carrAbr( MoAeJrbAey xane rexipu6enir< cbrna(Tap ap(blnbl xtaH-xaKTbl uerisAemeH'

xfr"r.ru 6acun rrrbrrapy xene reftinri eqAey resiHAe reoMerprtlrr( AanAixri ca4ray xonAapbl

arrbr(raJrbrrr, AafirtrAarr:au yminepair{ xsvrrrc tta6irerriniri rr,ren ceniuAiniriu 6olNayra apHanFaH

MareMarlrKaJrbrK MoAenb )rcacaJrrarr, rur aJrbrHraH HarHXeJIep nTopology xene KISSsoft opralapblHAa

xypri:inren 3D nroAeJrbAey ap(brJrbr pacrarrfaH. [Iacceprau]IflnblK xS\'IbIc rpv6onorut, Malrr[HaraHy

*rra u,qA"runri euaipic calanapbrHa KocbrMrrra rbrJIbIMlI 6asa N,Ieu xaqa recin yclrubln' fbIJIbIMHbII{

AaMybrrrAa Mar{br3br 6ap xaqalbr(TapMeH ToJIbI(TbIpbIJIFaH.

3epmey 6apucrruga AoKTopaHr es 6eriNreH Ta(bIpbIrITbr ral{AayAan 6acran, fbrJIbIMlI MaKcarrap

ueu uiuAemepli rt*"r*uatrrpy, e4icuaMarrbr rar{Aay, TeoprrrJlbr( xeHe [paKT]IKaJIbI( reprreynep4i

opbrHAay xeHe KopbrrbrHAbr )Kacayra aeftinri 6apnrry K*er{Aepre 6elcenAi KarbrcKaHbr 6afi(ala'qsI'

Xp6rcrurq KlpbInbIMbI MeH Ma3MSI6I oHbII{ gep6ec opbIHAaJIpa,Huu Aelen.4eft'Ui'

[racceprauilrHbrr{ eserririii FbrJrbrMrr-Texur{Kt}rlbr( xene onAipicrix rarlanrapfa rolrrK caft

nerigAenren. (a:ipri TarIAa aleuAir aerorvro6rnr oneplceci6i xapxrruAbr rYpAe eJIeKTp xenirrepine

KerrryAe. onertpo'rrno6uriaepaiq rrninn.qidri ueu 6acexere xa6irerrinirin aprrupy tryIriH onapAblH

ggeprerr,rKaJrbrK rrrbrrbrHrru asaftry, xrJpic 1qopbr MeH Kyar ynerrlliniriu xe6efity oseKri uecelenep4iq

6ipi 6onrrn ra6suaArr. Byn rr,riu.qerri-*"-yae rpaHcMrr"""" sn.*enflepiniq ) utarr afirKasAa ricri
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Aor{fanaKTapAbrr{ caJrMaFbrH asairraorhrpbrrr, oJrapAbrr{ reoMerpr{rJrbq lenAiri uen ceniuailirin ca(ray
Herfuri Talrarr 6onrm caHaJla,qbl.

,{uccepraqr,rs 6erir,rAepi TaKbrpbmKa ronbr( cefiKec KeneAi xeue fbIJIbIMIl JIoTLIKaFa 6arttna
orbrpbm xyfteli TypAe rqpbrnraH. Bapnrr4 rapaynap 6ip-6ipilraes 6aftrauucbllr, 3eprrey 6arrrrrrn
lefierri TypAe arrraAbr.

,{raccepraqurJrbr( xlMbrcrbrrl Ma(carbr naen uiuAerrepi ra4upbm[eH Tonbl( caftxec xeneAi.

Ta4rrpunra KepcerilreuAefi, oJreKTpoMo6unr4ep,uiu rpaucMllccvrflcbrna apHaJIraH ricri
AorlraJra4TapAbrr{ MaccacbrH asaiata orbrpbrrr, oJrapAbri{ feoMerpllsnblr{ AenAiri nren ceniulinirin
KaMraMacbr3 eryre 6arrrranrau. By-n MaKcarKa xery yuriu cenerrunri ua.:epdx 6an4rrry (SLM)
TexHoJrorurcbrrra nerisAenreu Topnbr (ypbrJrbrMAapAbr KoJIAaHy (apacrbrpblnran. I(ofiuuraH rrrin4errep
ricri Aor{rala4rbrr{ 6epirriri MeH MaccacbrHbrrl apar(arbruacsru or{taftJlaHAblpyAbl, SLM npoqeciHirl
epexruenirrepin ecrepe orbrpbm ropnbr r(ypbrrrbrM rrapaMerpnepin raqAay4rr, 6acrm Irblrapy MeH

reftinri er{Aey resiuAe reoMerpusnrrx lenlirri ca4ray4rr, coH4aft-ar( Aaftrm ynrinepaiu }KS4bIc

xa6inerriririn canArrK Mo,qeJrbAey xeHe reNipu6enir crrna4rap apKbrnbl rerccepy.ui KaMTHAII.
Eapnu4 6enirra4ep JrorlrKanbr( 6ipis4inirneH (ypbrnfau x(ene fbIJIbIMLI Ma4carrap MeH

Herr,rxeneprc xeryre 6arrrtranran. I(yprurbrcbr marbrHaH Arrcceprarlr4s ronbr4 yfinecirrr4inirre pre.

,{uccepraq}rflJrbr( xlMbrcra aBTop ycbrHrau x€r{a rexHl4Kanbl( Ileruiu4ep Ticri
Aor{rana(TapAbrrl Maccacbru asaftryra 6arrrrranrarr ropJIbI KoHcrpyrqvsnaprbr SLM rexnoJlofru{cbl
nerisiuAe (onAaHy Herrrx(eJrepi reopNrnruq rur4ay, caHAbI( MoAeJrbAey (KISSsoft, ANSYS) Nene
rexipu6edr cbrHa4rap apKburrr nerisAerreH. Xaqa agicrep4iq aprbr(rlrbrnbr(rapbl 4ecrypni
roru44lglrrra Aoqrana(TapMeH caJrbrcrblpbrJrbrrr, 6epirrir-rr,raccaJlbr4 apaKarblHacrbl xaKcapry,
reoMerpr.rrlrrK AenAixri ca4ray xene ceniuainircri aprrbrpy rlpfbrcbrHaH rraiuainiri repcerinren. Byn
FbrJrbrMrr Herr{xeJrep 6yprruuan 6emini ureruiir,tgepai TonbIKTbIpa orbrpblrl, arr,{nrr.Inri en4ipic
xarAaftrrnAa KoJrAaHyra 6onarrur )Kar{a rexgr,rKuurbr( (arrrAarrap ycbrHarblHrrn afiraKrafiArr.

.{nccepraqvs,Iarbr rbrJrhrMrr HerrrxceJrep MeH (aruAarrap roJrbrrbrMeH xaqa 6orrrn ra6ruaArr.
ArropAuq xyprisreu 3eprreyJrepi 6apucrnrAa xereci 6ipereft r'brJrbrMlr HerrDreJrepre (oJr xemi:ingi:

Snerrpouo6unr4ep rpaHcMrrcclrrcbrnbtr{ (on qaHblcrarbl

KoHcrpyKrlnfiilap capaJraHbrrr, xerlir gJreKTpoMo6r.rnr4ep yuriu ruiu4i pe4yrropAbrr{ Tar{Aaybr

rbrJrbrMrr rtaprbrAa n erisAen.qi.
- Tic npo$uniniq or{rafirrr rcoMerpLrrcbrMeH None iruri
NeqinAerinreH TopJrbr (lpbrJrhrMbrMen ricri Aor{ranaKTbII{ caHAbrK uoAed )Kac€IJI.qbI.

- Ticri Aorlrana(rapAbr ceJreKrunri rasepnin 6a-u(ury (SLM) eaici
apKbrJrbr 4afirru4ay4uq rbrJrbrur.r ueris4epi afi4rnr4anrrn, oHbIrI aprbl(Irrblnbl(Tapbl MeH

rrreKreyJrepi xopcerin 4i.
- TopJrbr rqypbrJrbrMAbr ecKepe orbrpbm, ricri Aor{ranaKTbrr{ xepueyni
4e(fopuaquflJranraH xyfti eceureriu, ourrq 6epirriri rrren ceuiuAiriri 6aranaHAbl.
- Maccaubl azairty, reoMerpl{tmry AeuAirri ca4ray xeHe xp,{blc
ceniuAiniriuaprrrrpy yruin ricri Aor{Fana(Thrr{ xar{a KoHcrpyrrlr{tJrbrK, rueuriu4epi ycrrnrrr4u.
Ara-nran rbrJrbrMlr HerrDKeJrep 6yprnrrr 3eprreynepueu rir<e.neft calrrrcrrrpblJlblll, oJIapAbIr{

aprbrr(rrrbrrrbr(Tapbr MeH )Kar{zrnbrrbr Ha(Tbr nerigAenren. Conrnrren Karap, 6apru4 ycblHbrnraH

memiu4ep reopr4rJrbr4, cau.ubr( xeHe gKcrrepnruenrrir rypAe AenenAeuin, fblrrbrMra xeHe Marrrr{Ha

)Kacay caJracbrHa eneyni yJrec (ocblrl orblp.
Xpaslc (opbrrbruAbrnapbr reK xar{a faHa eMec, conbrMeH Karap reNipz6e MeH MoAenbAe}MeH

AeneJrAeHfeH. Onap.uur{ }€qirrrbrrbr orarrAbtr( xeHe xaJrbr(api}Jrbr( 6acrurruAapAa xapuflJlaHfaH

MaKirJrirnapMeH xeHe rIaTeHTTepMeH pacTanfaH.

.{uccepraqrrrJrbr( xlMbrcra ycbrHbrJrraH TexHr,rKirrrbr(, TexHoJrofusnbl( xteHe KoHcrpyKIII{tnbIK
ruemirvr4ep )Karla epi rrrnrnru nerigAemeu. Ticri Aor{FaJIar(TapAbII{ Maccacbrn azafity yuriH ropnu
KypbrnbrMAapra uerisAeJrreu KoHcrpyKqvs,Irap )Kac€urbrfr, oJrapAblrl rrairraainiri AeJIeJI.qeHAi. SLM
agprrunri eu4ipic rexHoJrofu.flcbrnbrrl epermerirrepin ecrepe orblpbln, reoMerpl,IsrHK AerAixri
ca(Tay xoJrAapbr aft(rnrAanArr. Xaqa nremirvrgep,qiq aprrxrrrburbrKTapbl Teoppltnbl( TaJIAay, caHAbI(
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MoAenbAey )KeHe rexipu6enir chIHaKTap ap(brnbl pacranAbl. Conrruen Karap, 6yn recingep Marepr{an
rrrbrrbrHbrn a3aftrnn, on4ipic ruiuainirin aprrbrpyra rrayrrarin4ir 6epeai.

,{nccepraq}ItJlbl( xqMblcraFbr 6apnrr4 Herisri TpKbrpbndAap Merr ycbrHbrcrap FbrJrbrMr{

TypFbIAaH MaI{bI3AbI TeopI{uIbI( 3eprreyJlepre )KeHe gKcrrepr.rMeumir ue4iuerrepre ueris4eJrfeH x(eue
TY)KbIpbrMAaJrfarr.

I(oprayra ycbrnbrJlran nerisri rbrJrbrMr4 (arr4Aarrap xeHe reopusnbr( MoAenbAep xan-xa(rbr
HerisAeriu, KISSOFT, ANSYS xeue nTopology 6argapnauacbrHAafbr caHAbr( MoAenbAeyMeH xeHe
apHaft lr crenArcri oKcrreplrMenmir 3eprreynepMeH AeJreJrAeHreH.

I(oprayra rrrbrlapbrJrlaH Herisri (arrlAarrap rprrBr{arrAbr eMec. Ycrrnrurran (aruAarrap
craHAaprrbr eMec, oirapAa rbrJrbrMr{ xarlarrlbrJr v[eflnap MeH npaKTrrKanbrK Marlbr3 sop. Eyn nreruin4ep
3aMaHayr4 Maru[Ha ]Kacay fbr,JrbrMbrHAa 6yprm (onAaHbrJrMaran recinAep4i 4aurn4u.

Ycrrnrurran LrAefl,nap uen eAictep n€qa, oraHAbK rbrJrbrMAa 6ipinrui per ycbrHbrnun orup. Eyn
xar{iurbr(Tap uarenrrix (oprayMeH pacrilrraH.

Xaqa ueruiu4ep MeH TexHoJrorr4rJrap Keq ay(hrMAbr KonAaHbrc(a rae 6oryu ruyuxiH, ecipece
renir xeue Marrr[Ha xacay cuuraJrapbru4arrr ou4ipicrix recinopbrHAapAa.

,{nccepraqr{f,JrbrK Horl,Ixenep FburbrMr{ 6acrurnaAap.4a xeqineH }Kapkrsnanf'au. Xerexuri
xypHaJrAap MeH ron(fepenqurfrIrap4a xapbr( KepreH eq6enrep ycbrHbrnraH rpKbrphrMAapAhrr{
ceuirra.uinirin pacrafi4u. ,{ucceprarllrrnbrr( sepmeygiq norrExecin4e 3 rbrJrbrMr,r er{6erc xapbrr((a
IIrbI(KaH. OHrrq iurin,qe 1 KP FXBM FXECCI(K ycbrnran xrypHanAap4a, 2 Scopus 6agacuna xiperin
xypHanAa xaplrrJraHraH.

3eprrey eAicrerrreci l{Ipblc rallAanfaH xeHe Nyfteni crrrrarraJraH. Teopurlrr4 xeHe
rcNipra6enir e4icrep4iq yfirecirvrainiri 3eprreyAiq xorapbr Aer{refiAe opbrHAanraHun repcere4i.
3epmey 6apucuH4a gKcnepllMenrrir 3eprreynep uaftAzuranrnbrrr, reoMerpr{rJrbr( or{raftranrbrpyAbr
crauarraftrrrH MareMaruKanbr(MoAenbAey xene KISSOFT, ANSYS xeue nTopology 6ar4aplaualsry
rcenreninAe 3 D canlu( MoAeJrbAey KoJrAaHburAbr.

.{vccepraqr{rJrbr( xqMbrc 6apucrnr4a3ar{aHayv 6ar4aprauzrnbrr( (aMTaMacbr3 ery MeH 3eprrey
egicrepi 6enceuli naftAzuraururaH. Anrop caHAbrr( MoAenbAey (KISSsoft, ANSYS), rorronorlrrnbr(
xeHe KlpbrrIbIMAbIK oI{rafi;raHAupy (nTopology, CAESS ProTOp) 6ar4apuauarrbr4 Kerrren4epiH ruiuli
nafiAa-nanrrn, ticri Aor{r'rura4TapAbrr{ 6epixrix-lraccaJrbr( apa(arbrHacbrH 3eprrefen. ConrnaeH (arap,
€lIIbIHraH Horr.rxeJrepgi rangay 6aprrcrrn4a3aManaykr ecerrrey e4icrepi MeH Blr3yzrnvaar\vs. (ypanAapbr
(oJlAarrbrJlbrrr, arvrrrranri enaipicriq epexmedxrepiu ecneperin FbrJrbrMr{ ryprbrAa neris4enreu
(opbrTbrHAbrnap xacanraH.

,{r.rccepraq}rrJrbr( )K}Mbrcra aJrbrHrau Teopu.f,Jrbr( (opbrrbrHAbrJrap, MareMarrdKilnbr( MoAenbAep
xoHe aHbIKTaJIraH 3ar{AbrnbrKTap gKcrreprueurrir 3eprreynepMeH ToJrbrK pacraJraH.

Bapnrr4 nerisri Tyxblpbn\,{Aap 3aNraHaW FbrJrbrMr.r e4e6uerrepueu xeHe ceniuli
AepeKKe3AepMeH uerigAenres.

OAe6raemep.4iq canrt MeH Ma3MSrbr rrroJry yruin rolsrK Nerninir<ri.
,{ncceprarlr4rJrbr( 3eprrey reoprsrbr( MarIbBFa ue, ce6e6i cenerrneri lasepdx 6a.utqrrry

TexHonorr4rcbrHbrr{ eperruenixrepin ecrcepe orbrpbm ropnbr (ypbrJrbrMAapAbr KonAaHyAbrr{ Teop}rflJrbr4
neriagepi xacaJrAbr, 6epirrir-nraccuurbr( apar(arbrHacrbrr{ 3ar{AbrJrbr(Tapbr afiKslsAalAbr, reoMerpr.rsflbrK

lenlirri caKray x(oJrAapbr nerisgen4i Nene yrrinep4iq xsvrbrc xa6ineminiri rraen ceninrginirin
6onxayra apuanraH MareMarlrKanbrK MoAenb ycbrnbrJrAbr.

luccepraqlrrublrl [paKTLIKaJrbr( Mar{br3br xorapbr, ce6e6i aJrbrHFaH Herrrxenep HaKTbr

en4ipicrir xar4aftrapAa (onAarryra 6eftinr4enren.
TeNipra6ere 6epinren ycbrnbrcrap roJrbrrbrMeH xaqa. Orap 3aMalaykr ranarrrapFa caft xane

eu4ipicrix eurisy rrryuningiri xorapn.
,{r.rccepraq}rrnbrK x}Mbrc Jror}rKi}JrbrK, TyprbrraH (ypbrnraH, (on Nerirrr.qi reci6u fbrJrbrMr.r-

rexHnKaJrbr( rinAe xa3brJrfaH. Fapnrry TyxbrpbrMAap ryciuirri NeHe Ma3r\ryrAbr aHbr4.

flr.rccepmqnx 6oftunua ecKeprynep MeH ycbrHbrcrap: ceJreKrnBri na:eprir 6an4ury npoqecinirl
ou4ipicrir rrrbrrbrHAapbr MeH TexHoJrorurflJrbrr( urexreyrepine Karbrcrbr gKonoMr{KaJrbr( xeHe
npaKTr.IKanb( TyprbrlaH KocbIMIIrarur4ay x(acay xslbrcrbrr{ (onAau6arbr Mar{br3brH aprrbrpa anaAbr.
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Xanntr KelripirreH ecreprynep ycbrHbrMAb( cllrlar(a I,Ie 6orbln ra6bula,4br xeHe Aucceprallr,anblt{
xqMbrcrbrr{ Herrr}Kenepiniq egerrinirin eIII roMeHAerrleftAi.

Xorapu4a aftruranAapra Heri3Aene orbrpbm, Kanraran6etos Canxap Aptrlallylrrnrrrl
<Slerrpouo6r.rnrre apHurJraH MexaHr.rKrrJrrry 6epinic 4opa6rr 6emuexrepiniq reouerplltnblq.uan,qiri
irlen ceniuAiniriu or{raftlanAbrpy) ra4uprr6rma opbrHAaJrFaH Al,Icceprar\k1s. aill(TanraH TbTJIbIMLI 3eprTey

6onrru ra6ruragrr, KP Frurrru xeHe )Korapu 6inirvr unnr,Icrplirinir{ runrruI,I Aepe)KeJlep4i 6epy

epexenepiue ronbrK cefirec reuegi, an oubrr{ aBropbl Ka;ruaran6eroe CaHxap Aprurauyurt 8D07113 -
<AAAr.rrranri eu4ipic> 6iliu 6epy 6araaprraMacbl 6oftuHura Sr.Inoco$ut AoKropbl (PhD) 4epeNecin
zlJrybrHa nafirr(.

Tepara: Cee 4uccepraur(a Ka"nrraaran6eroe C.A 6epiue4i, ecKeprynepine xaya6u.
.Iluccepraur pecMIa peueuseHTTiq KoftraH ecrepr.vrepiHe Nayar 6epai :

Pecrrrr.r perIeH3eHTTiq xerrripreu ecKeprynepiuen ronrrKraft xericeuiu.

Tepara: Ces pecuu perIeH3eHT - PhD AoKropbr, KaybIMAacrbIpbInFaH npo(feccop l46paru'wona

3aype Acun6eronnara 6epine4i.
Cer cefileAi: pecrran perleH3eur - PhD AoKropbl, (ayblMAacrbrpbrnraH npo(peccop Vl6parurrrosa

3aype Acur6er<onHa.
8D07113 - <Aaaurr.reri en4ipic> 6iniu 6epy 6ar4aprraMacbr 6ofinnura $unocoSzt AoKropbl

(PhD) 4epexecin aly yrnin ycbrHburraH Kanuarau6eron Cauxap ApuanynblHbll{ <3lerrponro6ulme
apHanrarr Mexanr{KaJru4 6epinic 4opa6u 6enurertepiuir{ reouerprrflnbr( aerairi rrreu ceuiuainirin
oqraftnauAbrpy) TaKbrprr6snrAarrr Ar4ccepralllntnbl( xq\lblcblua Nag6arua nixipi.

[rccepraqurnbr( 3eprrey Ma3M]rrbr I(asa4crau Pecuy6nuracblnblrl fbIJIbIMAbr AaMbITyFa

6arrrrranran MeMJreKerrir 6ar,qapnaMarrapbr MeH crparefl,Isnbl( 6acraiualapbrHa roJlbr( ceftxec r<eleAi.

Xyvruc ra4rrprr6sr <SneprenaKa xeHe Mamr{Ha xacay) caJlacblHAarrr 6acrru 6arrrr(a xaraAbl lreHe

I{P Yrilaeriniu 2023 xbrJrrbr Ns248 (aynbrcbrMen 6exirinreu 2023-2029 NN. apHarlfan 6inirra xene
rbrJrbruAbr AaMbrry 6ar4apraMacbrublrl Ma(carrapblHa roJlbrKTaft yftlece4i.

,{uccepraqr.rflJrbr( NqA,rbrc rbrJrbrMFa eneyni yJlec (ocaAbl, xeHe oHbII{ Marlbl3.ubrnblrbl ToJIIIK

arrrbrJrrarr. 3eprrey 6aprrcun4a eneKTpoMo6rans4ep4iu rparlcMl,Iccuflcbrna apHanfaH ricri
Aor{rana(TapAbrr{ reoMerpnsnbr( AeirAiri oqrafinaHTbrpbm xene ceniuainirin caKrafirrrs ropnbl
(ypbrnbrMAapra neri:AenreH xar{a r,rHxenepnir< rueruiu ycblHbrnran. Eyn Irrelriu SLM alaurunri
eu4ipic rexnoJrorIascbrnbrrl epermenirrepiu ecrepyN{eH xcy3ere acblpblJlbrrl, ricri AoI{ranaKTbII{

6epirrir rreH Macca apacbrHAarrr oqraftnrr apa(arblHacrbl (aMTaMacbB ery uyuriH4iri reopuxntr4
3eprreyrepMeH, caHAbrK MoAenbAeyMeH xeue rexipu6enix cblHa(TapMen Aafterrerren.

,{r.rccepraqrrrnbr( 3eprreyAe aBTopAbrrl xeKe yJleci ra4rtprrnmr aftKuuAarl, oHbI FbTJIbIMpI

Typrbr,{a ueris4ey4eu, 4oftrmras uiuAerrepAi ausrKrayllala, reoputnbr( xeue reNipIE6enirc isgeuicrep
xypriey4eu, cou.uaft-aK opbrHArrJrFau )rqMbrcrbrr{ eAicreueuir AeI{refiiu (zlMraMacbI: eryAeH xopiuic
ra6aAs. By-n Nar4afi 3eprrey 6apucrm4a aBropAbrrl 4ep6ecriri xorapbr exeHin )KeHe FbInbMI4

Herlrx(eJrepliq cenivr.qinirin lerer,qefiAi.
.{uccepraq[sHb[{ egerriniri FbrJrbrMr.r-TexHr.rKaJrbtr( Nene enAipicrix riularlTapra ronrr( cafi

uerigAelren. Snerrp relirrepiniq reqineu rapaJrybr ronir caJlacbrHbrq AaMybIH xal{a TrIJIrIMLI-

rexHr{KaJrbr4 ureurinnAepAi (a)Ker ererin Aer{reftre xerrisAi. 3nerrpouo6unr4ep4ir{ 3HeprerrIKuIJIbI(

ruirvrdnirin aprrbrpy uen ceuiuAinirin KaMTaMacbr3 eryAe rpancMrIccllfi oJleMenrrepiniq, ecipece ricri
Aor{FanaKrapAbrr{ KoHcrpyKrlr.rrJrbrK epexruenirrepi ueruymi pen ar(apaAbl. Ticri aoqraJla(rapAblr{
Maccacbrn azafira orbrpbru, onapAbrr{ reoMerpr.rrnux ,qeuriri uen xSlbrc4a r<a6inerriririn carqray -
4a:ipri 3aMaurbr MarrruHa xacayAarbr egerri rbrJrbrMlr nriH4er"rep.uiu 6ipi. .{ectypri en.qipic egicrepi
rcyp.ueni irurci reoMerpr.rrJrbr, curJrMarbr NeqirAerirreu 6enruerctep4i gaftungayra ruerreyli
nryurin4ixxe r{e, aJr ceJreKrr.rBri nareprir 6an4rrry (SLM) TexnoJlornxcu 6y-n lreceneui trrelxyAil{

rr,rirrrai Kypailbl petiu4e KapacrblpbrJlaAbl.
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[uccepraUus 6erirr,r4epi rarqsrpsurrqa roJrbr4 cefirec xeneAi xeue FbIJIrTMI4 JIorI'IKara 6arHna

orbrpbm'xyfte;1i TypAe KypbrJrau. Bapnrrx rapaynap 6ip-6ipiruen 6aftnanucblrl, 3eprrey 6arsrtrrn

Aefier<ri T\fpAe ailra'*br' 
ToJrbr( cefirec rereAi.

[uccepraUufJlbl( ry\4bIcTbII{ MaKcaTbI MeH MrHAeTTepl TaKbIpbIIIIIeH

)IQpaucta 6enri.irenreH MaKcaT gJreKTpOMO6u$ rpancMrlccrlf,cblHa apHaJIfaH TlCTl '{Or{fanaKTapAbIH
Maccacbrg agaircaorbrpbrrr, onapAbrq reoMerpr{rrrr( AeuAiri uen ceniuailirin KaMTaMacbIe ery 6olsrn

ra6rnaAsr. Eytr rraaXcarXa x(ery yruin 4ofirurran uinAemep reopllflJlblK TaJIAay' caHAbIK MoAenbAey

Nene rcxipudenir 3eprreyJrep ap(brJrbr Ke3erl-K$er{iuen icre acuprurraH, HerI'IXecinAe raKbIpbIrITbIrI

rbrrrblMrl xeHe KoirAan6a.nu MaqbBbI afiKrmAa-nrau.

3eprrey xlMbrcbru opbruAay 6apucrm4a aBrop ArlcceprarllltHblq 6apnrr4 6onin'r4epi rteH

rqapbrrrbrMAbrK eJreMeurrepinii o3apa imri uonnrarrry 6ipisairirin xene ronbr( 6aftnanrrcrru caKrafi

AJIFAH.

Anrop ycbrHFaH xar{a ueruirra4ep rbrrrbruI,I TyprblAa xau-xaKTbr nerisAenreH. 3eprrey

6aprrcrmga iirii aot{uaJra(rapAbrrl rac"uc"t" azaftry ymin cenexrnsri naseplix 6anxrnY (sLM)

TexHororlr.f,crlra 6eftiMAerreu Topnbr (VpbrnblMAapra nerisAenren )Karla KoHcrpyKTrerix racir

ycbrHbrJrAbr. Eyir ureruirr,ruir{ ruirraainiri reopr{flJlb( rarlAay ap(brnbr AenenAeniu, KISSsoft, ANSYS

xaue nTopology cerinli 3aMauayr.r 6ar4apuavilJrbq opraJlapAa caHAbr( MoAeJIbAey naruNelepiuen

pu"tan4"r, conaaf-ar rexipn6enir cruraKrapMeu Ha(Tbr nerig.{errae 6epilai. Ycnnsuran e4icrep

aecrypni ronrryKyfiua Aor{ftrJra(TapMeH carrbrcrbrpbrJlblrl, onapAbrl{ 6epircdx-rrlaccaJlbl( apa(arblHacrbl

xaKcapry, reoMerpriurJrbr( len,qirri ca(ray x(oHe ceniuainir Aerlreftin aprrbrpy rYprbIcbIHaH

aprbr4rrrbrJrur4tupur-uft1qbrH Kopcerinai. Ocrmafima, xaqa (ail,IAarrap 6yprrunan 6enrini rueruiuAep4i

Tonbr(Tbrpa orbrpbrrr, a,qAurrasri en4ipic rIeH MamuHa xacay caJlaJrapbr $[in rrusnvu{ KFrAbrnbIrbI

xorapbl 6alaua.nrr rccingep perin4e 6arananran.

,{uccepra{r,rflAarbr FbrJrbrMr{ Her}rxeJrep MeH (ar}IAarrap roJlbrrbrMeu xaqa 6onrru ra6rrlaArr.

Arrop xyprisren 3eprreynepAiq seruxecinAe gJreKTpoMo6utrgep rpaHcMl,Iccu.f,cbrHblr{ K,onAarlbrcrafbl

KoHcrpyKrlr{flJrapbr capaJraubm, )KeqlJr greKTpoMo6ranr4ep yruiu ruirrl4i pe4yrropAbl TaI{AayAbIrI

."."*" neri:aipi *J"*,qur. Tic upo(pnniuiq oqrafiJrbr reoMerpr.I.f,cblMen xene imri xeHilAerilreri

TopJrbr r(ypbrJrbrMbrrr,res ricri AoqranaKTblq caHAbtr( rrloAeni esipleuiu, oHbIrI 6epirrir xeHe MaccanblK

clrnarraMaJrapbr )KaH-xaKTbr 3eprrenAi. ConrnaeH (arap, ricti .qoqlaJla(Tap,ubl cererrrasri na:epnir

6an$rry (SLM) egici ap4rurrr AafttmAayAbrrl rbrIIbIMI,I ueri:Aepi aHbr(ranblr, 6Yl rexHoJloruItHblr{

aprbrr(rrrbrJrbr(Tapbr MeH rrreKTeyJrepr a[(sIuAarArr. Topnrr KYpbrJrbrMAapAbI ecKepe orblpbrrl, ricri

Aor{rzrnar$brr{ Kepgeyni-ae$oprr,raqlrrJranrau ryfti ecenrenin, onrrq 6epir<riri uen ceniuainiri caHAbIK

MoAenbAey 
"g"*anapio,ren 

6aranaHAbr. HeruxecinAe MaccaHlr a:afiry, reoMerpl'Isnrt( AenAiItri

ca(Tay xeHe xlMbrc cenirvrAidrin apmupyra 6arrrrraJlrau xal{a KoHcrpyKqLIs[bI( ruemiu4ep

ycbrHbrrrAbr. Aranras FbrJrbrMr.r Herrrxcenep 61rylurrtt 3eprreyJlepMeH caJlbrcrblpbrJlbltl, onapAblr{

aprbr(mbrrrbrKTapbr MeH xar{aJrbrrbr Ha(Tbr nerisAenAi. Bapnu4 ycbrHbrnraH rueurirrlgep reoprltJlbl(,

crurAbrK xene rexipu6enir ryprbrAa AsnerAenin, FburbrM MeH MarIr[Ha xacay caJracblHblq .4aMy]rHa

eueyni Ynec (ocaAbl' 
)d(aHa raHa eMec- co ' tra6e MeH MoAeJIbAeyMeHxgrauc (opbrTbrHAbrJrapbr TeK xar{a faHa eMec, coHbIMeH (aTap Te)Kltr

,usn.nA"nie". OnapArrr{ xar{aJrbrrbr orauAbtr( xeHe xaJlbrKapanbrK 6acrrnrnuAap4a }KapkrtJlaHraH

Ma(aJIaJIapMeH xeHe nareHTTepMeH pacrarlfaH.
ycrrnrnrau rexH[KrrJrbr( lrenrirraAep e3 rqfpbrJlblMbr MeH KonAaHy recili xarbrHaH epexrue. Ticri

Aor{Fana(TapAbr{ MaccacbrH azafily yrrin SLM anrr,ruanri en4ipic rexnoJrofpltcbrHa 6efiiu'qenren

ropJrbr qpbrJrbrMAapAbr (on4auy ia6ruraArr. conrmeu 6ipre, eKoHoMrIKaJrux rnirr'rAinir rcrixrepi

MaccaHbrr{ a3arobr ece6ines Marep}rrur rrrbrbrHbrHbtr{ (blc(apybrueH )KeHe gHeprl{f, YHeMAiliriuirt

aprybrMeH nerisAerren. CouArrKrarr ycbrubrnrau meruiuAep rbrJrbrMll )KOHO rIpaKT[KanbrK TYprbI.IIa

eserriniri xofapbl, xaqa epi ueris4eJlreH AerI 6aralanaArr'

Xgrrrrcrarrr 6apnrx ryxbrpbrMAap FbrJrbmr{ TypFbIAaH xaH-xaKTbI AeneJl,{epMen uerisAerreH.

[uccepraqr.rflHbrrl ep 6onirr,rinAs apanbr( KopbrrblHAtulap 6epiniu, coqrrr 6onirr'rAe Herl{xeJlep KeI{

rereuAi .qbneuleyflepMeH TYxGIpbIMAaJIraH.
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K,oprayra ycbrHbrn5arr Herisri rbrlrbrMr{ Karl-IAarrap xeHe reopl{flJrblK MoAenbAep )KaH-}KaKTbr

nerigAeniu, KISSOFT, ANSYS xene nTopology oar4aplauacblHAaFbl caHAbII( MoAenbAeyMeH xaHe

apuarirr crenAreri eKcflepllMestlir 3epmeyJlepMeg AeJIeJIAeHreH.

I(oprayra mbrFapburrag uerigri (arr,rAarrap rpI4BLIanAbr eMec. Ycnnrrlran (arnAar-rap

craHAaprrbr eMec, onapAa rbrJrbrMrr xaqalrrbul krlLeflIrap MeH npaKTI'IKzlnbIK MarIbI3 3op. Eyl uremirnr4ep

3aMagayr4 Marlrrrga xacay FbrJrbrMbrHAa 6ytprnr KoJlAanbrnMaran recilAepAi KaMTuAbI.
ycnmrrnran r41eflIrap uen eAicrep xar{a, oraHAbr( fbrJIbIMAa 6ipinuri per YcblHbllrrn orrrp. Byn

xar{aJrbrKTap narenrtir KoprayMeu pacraJlrarr.

Xaqa ureruiu4ep MeH TexnoJroru Jrap Ker{ ay(brMAbl KoJIAaHbrcKa I,Ie 6onyrr u1'rrlrin, ecipece

xelir xteHe MaIIITHa Xacay caJranapblH4arrr en4ipictir recinopblHAapAa.

,{uccepraq}rrJrbr( Herr,rxeJrep rbrJrbrMrr 6acrrrrntAapAa Ker{iHeH xapl'IflnaHraH. Xerernri

xypHaJrAap MeH ron(fepenqtrfrrapla xapb( KepreH eq6errep YcbrHblnraH rYlItbrpbIMAapAbIrI

ceniuainiriu pacraftgrr. .{ucceprarl}rrnbr( 3eprreyAirl ssruxeciuAe 3 FrTJIbIMII er{6er xapblKKa

rrrbrqag. Onil{ iuinle 1 KP FXBM FXECCKK ycbrHran }KypHi}nAapAa,, 2 Scopus 6asacrHa riperin
xypHan 4a xapl{tnaHraH.

3epmey oAicreureci opbrHAbr rarlAaJrbm, xyfieni TYpAe 6asHAarraH. Teopuxnrr4 xteHe

reNipr,r6enir raciuAep.uiq rIliiuai yftuecirrli NqMbrcrbtr{ xorapbl rbrJIbIM}I Aer{reftAe opbrHAulnfaHblH

.UenenlefiAi. Xyprisinren 3eprreynep 6aprrcrnrga sKcrleplIuenlrir cbIHaKrapMeH (araP,

reoMerpuslbr( or{rafilauAbrpyra apHanraH MareMarI{KaJIbrK MoAeJrbAey e4icrepi KoJIAaHbIJIbrrI,

KISSsoft, ANSYS xaue nTopology 6ar4apnauanbr( opranapbrHAa lrIreJIIrreMAi canArrK MoAenbAey

)KY3eIe aCbIpbrrIAbI.

,{uccepraqr{rnbr( xy\,rbrc 6aprrcrm4asaNranayfi 6ar4aplauarlbr( (tlMTaMacbr3 ery MeH 3eprrey

e4icrepi 6erCeuai nafiAaranrurrau. Anrop caJIAbI( MoAenbAey (KISSsoft, ANSYS), roroJIorI{fiJIbIK

xeHe KlpbrnbrMAbr( oqraftranArrpy (nTopology, CAESS ProTOp) 6argapnalraJlblr< KellreH4epin flair'rai

naftAanauun, ricri Aor{rzura(TapAbrq 6epirrir<-nraccaJlblr1 apalqarblHacblH 3eprrefen. CouuueH Karap,

irrrbrHpaH Herlrxenep4i m.n4ay 6apucrrn4a saMaHayr.r ecenrey e4icrepi MeH Bl43yanv3arrlrfl (YpanAapbl

(SolidWorks) KorAanrurau.
,{uccepraqfisnblK xq\,rbrcTa aJrbrHFaH TeopLItJIbI( (opblTblHAbrJrap, MaTeMaTI{KaJIbIK MoAenbAep

xeHe aHbr(TrlJrraH 3ar{AbrJrbr(Tap gKcrrepnueurrir 3eprreyJlepMeH ToJIrIK pacranraH.

Eapnrr4 uerigri TyxbrpbrMAap 3aMarlay[ fbIJIbIMI{ ege6uetrepueu xeHe ceniuli

AepeKKe3AepMeH nerisAerren.
Ole6uerrepAiq canu MeH Ma3Mlrrbr ilroJry yruiu ronu4 Nemilimi.
.{uccepraqfisnbr( 3eprrey reop]rrrJrbl( Marlbrra ue, ce6e6i cenerrrleri uaaepnir 6an4rtry

TexHoJrorr.scbrgbrq eperruelirrepin ecKepe orbrpbm ropJrbr (ypbrJrbrllAapAbl KonAaHyAbII{ TeoprlsnblK

uerir4epi )KacaJrAbr, 6epirrir-r"racczlJrbr( apa(arblHacrblrl 3a44brJlbrKTapbl aftKrmAalAu' reoMerpl{srblK

aenairri ca4ray *oolup"t neris,qenAi xeue ynrirepAir{ nsdblc xa6iner:riniri uen ceniulirririn
6orxayra apuanrau MareMaruKaJIbI( MoAeJIb Ycbrnbrn'4bl.

,{uccepraqusHbrq npaKTr,rKtrnbr( Marlbr3bl )Korapbl, ce6e6i aJIbIHraH Herl4xenep Ha(TLI

en4ipicrir xar4afinapAa (oJIAaHyra 6eftiuAenren.
Texipu6ete 6epinreH ycbrHbrcrap ronbIFbIMeIr xaqa. Onap sa:r,ranayv ruranrapra caft xene

engipicrir< eHriay rvryuxin4iri xoraprr.

,{nccepraq}rrnbrK xs\,rbrc norr{Kanbr( TypfbrlaH KYpbIJIrarI, Kon xeTlMAl Kecloll rbIJIbrMI'I-

TexHr,rKaJrbr( rinle xa3brJrrarr. Bapnruq ryxbrpbrNtAap ryciuirti xese MUBI\'ryrAbI aHbI(.

Xoraprqa aftrrurranAapra Heris4ene orblpbm, KanNrarau6eros Canxap Apuanylrulbq
<glerrpouo6"our. apHanpaH MexaurrKrrJmry 6epinic rqopa6rr 6elurerrepiuir{ reonrerpl'Isnbl(.qanairi

uen ceniuAinirin or{raftlanAbrpy) ra4uprr6turaopbrHAanraH Allcceprallru UUIKTaJIFaH rbrJlbrMll3eprrey

6olrrn ra6rura4rr, I(P Funrnr xeHe xorapu 6idir,r uunncrplirisir{ rulrnvrl'I AepexenepAi 6epy

epeNenepine roJrbr(, cefirec reneAi, arr oubrr{ aBTopbr Kamvraras6eron Cauxap ApnranynH 8D07113 -
<cAaarErl,rsri en4ipic> 6inirvr 6epy 6ar4apJlaMacbl 6ofiuuura (franoco$ux AoKropbl (PhD) 4epeNeciu

irrrybrHa rafiuK.
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KASAKCTAH PECnvEnhKACbI FblnbrM XoHE XOFAPb| Erfl|M ML1HI4CTPJr|Tl

K.U. CoTnAEB ATblHflAFbl KA3AK YnTTbrK TEXHl4KAnbrK yHI4BEPC]4TET

Tepara: Ces gucceprarrrKa 6epine.ui - pecMlr perIeH3eHT Irl6parurr,rona 3aype Acr,In6eroeHaHbrr{
ecrcepryiHe xaya[.

,IluccepraHr pecMu peueHseHTTiH xoftraH ecrepr.vrepiHe xayan 6epai:
Pecun perIeH3eHTTiq rerrripren ecKepryJrepirr,ren ronrrKraft reniceuiu.

.{uccepraqrrflJrbrK }r(yMbrcrbr raJrKbrJray, Kerlec nayme;repiniq, 4arrrcKaH faJrbrMrapAbrrl
)KeHe Ar{cceprarluflJrbrK Kerlec reparacbrHbrrl co3 coft.neyi.

Topara : .{uccepraqll{Jlbl( xqMblcrbl Tan(brnayra reurefi ir.

,{nccepraqrrflJrbrK reqecrir{ ya4brrma nrymeci: Illa"sxrrrerov E.fl.., PhD 4oxropbl, (opra}.Fa
ycbrHbrJrbm orbrpbrJrraH Alrcceprallllflnbuq xplblcKa oq nixipin 6iraipai.

.{nccepraqrrsJrbrK rceqecrir{ uymeci: A6ca,quxon 8.H., T.r.A., upo$eccop, Koprayra ycbIHbInbIrI

orbrpbrnraH Ar4cceprarlusnbrK xg\4brc(a oq nircipiu 6iuipai.

Xacrrprrn Aaybrc 6epygi orniry xceHe ArrccepraqrrflJrbrK rcer{ecrir{ KopbrrbrHAbrcblH
rqa6urgay.

Topara: }Kacrrprrn Aaybrc 6epyyruiH 6is ym aAaMHaH Tlparbru ecerr KoMr4ccrrflcbru cafirayrrurr:
KepeK. Kanaafi ycbrHbrcrap 6oraAu? Eceu rouucclrf,cblrrblr{ rrayruenepiu cafinay rypaJlbl ycblHblc rycri:

1. A6canuxon Baxrrr Hapur6aeenu
2. Illasxueron Epxan -flpuapyrrt
3. Bacxan6aera,{uuapa Xpla6aft(bl3bl

Ecen roruraccnscbrHbrrl ocbr KypnMrnr 6eriryre riu reniceli? Kiu 4apcu? Xox. Kiu 4aruc
(arArr?

AAYbIC EEPY HOTIIXEJIEPI:

Kenicenriu - 9 aAav,
I(apcu - xolq
K,anuc KaJrFaHAap - xo(.
Ecen KoMraccu.f,cbrHbrr{ KypaMbr 6ipayrrs4au 6eririrai. Kotuuccr.IsHrr x}Mbrcl(a rcipicyin

cypafirrrun. Otineuiu, eriqis4ep. Xacrrpru Aaybrc 6epy yrnin ysinic xapldtnaHAbl.

YsiricreH rcefiin
Topara: I(glux Aayrrc 6epy nerzNenepin )Kapus.nay yurin ecen KoMuccI4tcbIHbIII nayrueciHe ce:

6epineai. Ecen rouuccrscbrHbrrl ivryueci Lllarxueron Epxan -f,puapynu. Orineuin, Cisre ces.

Eceu rcomnccrqcbrHbrq uymeci: PhD 4orroprr, Illarxueron Epxan -fpnapy-nrr:

flraccepraqr{rirbr( Ker{ec orbrpbrcbrH4a 6apmrrrr - 9 aqaur.,{ayuc 6epyre 9 ailav' Katrtctrr, 6

o(fnafin xene 3 oruaftu (arbrcrbr. Bapnrr4 9 alavr or{ Aaybrc 6ep.ui, t1anblc (anraHAap - xo(, (apchl -

XOK.

Tepara: Eceu rorrruccuscbrurrq xarraMacbr Aucceprarlu.f,nb( xeqecriq 6eniryiue IIrbIFapbInaAbI.

Ecen rouuccnscbrHbrr{ xarraMacbrs 6erirresre riu reniceli? KiIr,r 4apcrr? Kiu (aJIbIc Ka.nArt? Ecen

KoMr.rccr{fl cbrubrr{ xarraMacbr 6ipayrrs4an 6exirineai.

XACbIPbIH AA)TbIC EEPY HOTIIXEJIEPI:

.{ayuc 6epy neruxenepi: 9

Kenicerrais - 9.
I(apcu - xo4
I(amrc (anraHAap - xo4.
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I(rypivrerri Arrcceprarlilf,JrrrK xer{ecrir{ rvrymenepi emisimeH (opFay xeHe r(acblpsIn .4ayuc 6epy
Heruxenepi nerigin.qe 8D07113 <<A4ararurri en4ipic> 6inirr,r 6epy 6ar4ap:raluacrr 6ofirrnura
Kam',raras6eros CaHxap Apuanynuna $rnnoco(fua 4orropu (PhD) 4epexeci 6epilcin.

I(oprnuH4rrnari KeJre, A[cceprarlrr xasipri FbrJrbMLI Aer{reftAe, - e:er<riniri, FbrJIbrMI4 xeHe
TexHlrriurbrK xar{aJrbrrbr, rrpaKTrlKanbr( IqprAbrrrblrbl 6oftruuua 2011 xrurrrr 31 HaypbBAarrr J\! 126

6$pHrqKa cefirec ,{rzccepraqurnbr( Keqec rypaJrbl Yrri epexere, couAafi-a( 2011 xbrrlrbl 31'
HaypbnAarbr 1lM27 6spulqxa cefirec rbrJrbrMrr Aepexenep 6epy epexerepine ceftrec opbrHAanraHbrn

ararr ery (axer. KasaKcraH Pecny6nuxacrr Frrrrnra x(eHe xorapu 6iniIr,r ulaHlacrpriri Frulsna xene
xorapbr 6iniu canacbrnAarbr ca[aHbr (aMTaMacbr3 ery KovuretiueH, oHbIrI aBTopbI Kamaaran6eros
CaHxap Aprraanynu 8D07113 - (ArArarrarri eH,qipic) 6inirr,r 6epy 6argapJlaMacbl 6ofirrrura 6ofirrrma

$ranoco(pur AoKropbr (PhD) 4epexecin anyblrra lafirrrq.

Tepara: ,{raccepranr(a (opbrrbruAbr ce3 6epyre Kp(brrbrMbrs 6ap. Orineuin. (,{raccepranrrrnq

4oprnrnrgrr cesi).
Orinim bepymiHiq KopbrrblnArr cesi.

florropanr: I(ypuerri ,{zccepraqurnbry Keqecriq reparacbr )KoHe Ker{ec Myruenepi, argrnaeu
Cor6aee )'Hr.rBepcr.rreri 6acmrnbrrbrHa, ,{Hccepraq[fnbr( Keqecriq roparacbr x(eHe Ker{ec naytnenepiHe

rraenirl AucceprarlurMAbr (opra).ra 4a6rurgau, (oprayra Nrpxin.qix xacafau.uapbll{bl3 ylrin anrucblM,4bl
6fuaipeuin. Conrwren Karap, pecMrr perleu3eHTTepfe, FbrJrbrMr.r Ker{ecmiv Cvrau.rrona fynr6apmblu
A6rmracrruoBHaFa xeHe rtrerenAir< rrmrruru rer{ecmiu CanAxnn Tpoxara aJIFbIc afiralnrsrn. CorrnrvreH
(aTap, ocbr Ar,rccepTarllrsnbrK xqMbrcTbrr{ x(ac€urbm, opbrHAanbm xoHe (oprayfa mbIF}cIHa (on4ay
6inaipren 6apnsr4 xaHAapra iIJIrbIcbIMArr 6inaiper'ain.

Topara: Eapruarrrsra paxrraer! Eyr peme Ar{cceprarlusrbr( Keqecriq orblpblcbl arl1Tan{bl Aerr

ecenrereai.

KAYJIbI ETTI
Ka-rrMaran6eroe Cauxap Apuauynrr (opray xaHe Aalcrc 6epy Horr4xenepi 6ofirnrma

,{ncceptaqu.f,nbr( Keqec 8D07113 - <A,q.q}rrreri ougipic> 6iniu 6epy 6argapnaMacbl 6ofirurrra
(punoco(fnr AoKropbr (PhD) 4opexeciu 6epy rypa.urr uremiu (a6rnAanAu.

<<MamuHa ?fiacay)> darnrrrr 6ofirrnma
.[nccepraqrrflJrbrr( Keqecriq roparacbl,
T.r.K., upoQeccop K.K. E.nervrecon

<<Mamnna il(acayD 6arurrrr
6oft unma [uccepraql{flJrblK Keqecrirt
fbrJrbrMrr xarmbrcbr, PhD AoKTopbI,
KaybrMAacrbrpbrJrraH npo$eccop A.X. EacKan6aena
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