
OT3bIB
oQfiIl[arbHoro orrnoueHTa AoKTopa rexHvqecKrlx HayK XMeJreBa Povana HraxoraeelF{a

Ha Ar4cceprarluro Bopo6reea A,rercau4pa Arerceesuqa Ha reMy
<<Mcro4zxa npo$unupoeanrz.s rc6Kra cocraBHoro rroprunr $opcuponaHnoro

qerbrpexraKTHofo Arz3eJrr c yqeroM yclonufi ee cM€I3Krz B rIr,rJrLtHApe>, npeAcraBJreH-
H)'IO Ha COICKaHI,Ie yVeUOfi CTerreHr{ KaHAr4AaTa TexHr4qecKr{x HayK no clerlr4aJrLHocTrz

2.4.7 Typ6ovaur.rHrr r{ noprxueBbre ABr{rareJrr{

l. Arrya.nrHocrb reMbr Arrcceprarlu[

Aorarareru BnyrpeHHero cropaHnr (pC) rnmercq croNHoft rextryrqecrofi cprc-

TeMoft, Koroparr HerlpepbrBHo coBeprxeHcrByercr Ar-s noBrlrueHr,rr HaAexHocrr4, yJrf{-

rxeur,rrr gKoJrofuqecKrrx noragarelefi z tonlznnoft gKoHoMr,rqHocru. llepcnerrueuuna

HaIIpaBJIeHI{eM rloBblrueHr{r grr{x rroKa3are:reft snrxercs cHI4xeHI,re MexaHr{lrecKr.rx no-

Tepb ABI{rareJIg B IIIIJIII HAponopIIIHeBoft rpyflrre 3a crrer coBeprrreucrBoBaHr4;I KoHcrpyK-

III4IT cocraBHbrx uopruuefi u pa:pa6orrr.r MeroAvKr{ npoQznraporau[r ro6K[ cocraBHoro

floprrrHJr. B csxsu c 3TrrM TeMa Anccepraqr,rouuoft pa6orbr Bopo6reaa Anercan4pa

Alexceeau{a, nocerrqeunofi cHzxeHr4ro MexaHlrqecKrix fiorepr e conprNenzu <co6ra

cocTaBHoro fioprrrHrl - IIr.rJrrrHAp> 3a cqeT floAAepxaHar rr.rApoAnHaMr.rqecKoro pexIIMa

Tpeuus c rroMorrlbro upo(puluporanzx ro6r<r,r, rBJrrercr arryanrnoft .

2. {ocronepnocrb rr HoBrr3Ha pe3yJrbraroB A[ccepraur{[

,{ocronepuocrb pe3yn6TaroB npoBeAeHHBrx r4ccJreAoBaruai 4ucceprarlrin onpe-

perflerct xoppertuofi [ocraHoBKofi 3aAaq, rlc[oJrb3oBaHrleM ruraccuqecrofi Teopl4r,r

fI4ApoAI{HaMI,IqecKofi cMa3Kv, Teopuu renroo6vena, [pofpaMMHoro KoMrrJrerca

ANSYS, no.{TBepAl,IBruero cBoro s$Sertr,rnnocrb npn pacudre renlroBoro v Hanpfl-

xeHHo-AeipopMr.rpoBaHHofo cocTorHur quJrzHApa rr [oprrrHrr, TaKxe coB[aAeHveM pe-

3yJrbraroB pacqerHbrx n grcneprrMeHraJrbHbrx uccregoaanuft 4ueereft 6r{H 13/15, 8rIH

15116 u [pr{MeHeHrieM rrpr4 orIeHKe aAeKBarHocrr,r MareMar[rrecKr.rx MoAeneft Aocro-

BepHbrx o[brTHbrx AaHHbrx.

HayrHax HoBr,r3Ha pa6orbr 3aKJrroqaercr B yror{HeHu[ cyqecrByroufix [o.4xoAoB K

flpolpr.rJrr.rpoBaHr4 ro rooKr.r cocTaBHoro floplrrHt [yTeM MaTeMaT[qecKofo Mo.4eJIIrpoBa-

Hr4r r,r pe[reHrr.{ conp{xeHHbrx 3aAaq n{.4poAr,IHaMr{Kr{, Ae(popMaIII4I4 14 fionepeilHoro

ABr,rxeHrrf ro6K[ cocraBHoro [opIIrH{, a raKxe pa:pa6orxu HoBofi MeroAl4KIr ee rlpo-

$nnr.rponalrua c Mv HrrMaJrbHErMLr MoHroI(HhIMv 3a3opaMv c f{eroM 4eSopruaIlufi to6-

Kr,r nopruHs r4 oco6eHHocrefi nonepevnoro ABIrx{eHIrrI cocraBHoro noplxHt. Paspa6o-

TaH pacqerHo-gKcnepr4MeHTEurbublfi MeroA onpeAeneuza 4eSopnraqzft ro6xu [opIIrHt



Ir cocraBJIeHI4t MarpI{IIbI noAarJll4Bocrr{. VcraHosreHrr 3aKouoMepHocru BrurHr4q

npo$ranr ro6xu na n4ApoAr.ruaMr{rrecKr4e xapaKTepr4crt4 Ku, fio[epeiruoe ABr4xeHI,re co-

craBHoro.nopllrHr 14 Irorepa Ha rpeHlre B corrprx{eHrr4 <ro6xa nopllru_g - rIr4nI4HAp)).

3. Crenenr o6ocnosaHuocrr{ Hayqubrx no.no?xeuufi, BbrBoAoB u peKo-

tuenqaqufi , cQopuy.nupoBaHHbrx B Ar{ccepTaqr.r[

llpone4ennrre aBTopoM r{ccJreAoBaHr4r ocuoBbrB€Irorcr na anpo6uponaHHbx MeroAax

MOAeJrr4pOB€tHrrr Qr.rauvecruo< npoqeccoB. ,{ocronepnocrb BLrnoJrHeHHrX UCCle4OnanUfi

o6ecnequnaerc.s 3a cqer eepn(frxaqnz lrcnorusyenroi MoAeJrr,r, onr.rcrmaroirlefi.4e$oprraa-

qrao ro6rur Iloplulfi, a raIOKe rca.recrseriHrrll coBnaAeur4eM pe3yJrbraroB olpeAereHr4rr yc-
rosr4fr cr4a3Kn tropmrur ABrzrarenq 8r{H l5/16 c ercuepr4MeHTaJrbHbrMr4 3naqeHr{rMr,i.

4. Ideunocrr Arq HayK[ rr flpaKTrrnr{ pe3yJrbraroB paOorur

I{enuocrr pe3yJrrTaroB pa6oru AJr{ HayKr4 cocronr B:

- MaTeMaTI,rqecKoM MoAeJrrzpoBaHrrr4 [r pe[reHpru colpqxeHHLrx 3aAaq rr,rApoAr4_

HaMrzKI4, Ae(popMarluu pr [onepeqHoro ABaxeHr4r ro6rra cocrasHoro noplrHql

- paspa6orauuofi ynusepcanruof ruo4elu pacqera fr,rApoAv HaMrdqecrr,rx [apa-
MerpoB cMa3Klr B CoflprxeHr,ru <Go6ra uop[ru-{ - qrulr,rHAp)), Koropaf Mox{er IrcloJrb3o-

Barbcr AJrf, MoHoMer€urJllzqecKr,rx u cocraBHlrx noprunefi I

- ycranoBJleHrrlr 3aKoHoMepnocte[ Brrur'ur4A ocuoBubrx fiapaMerpoB npo$znr
rc6l(lr cocraeHoro IIopIIIrur Ha ee BTopruHoe ABI{xeHr.re B rlrrJrr4HApe , ycnotJl,fl fr4Apo-

AI4HaMr4qeCKOrO TpeH[r ;

- o[peAeJreHr4r4 rrapaMerpon npoQrEnx ro6ru cocrasHoro rroprrrHfi, Koroprre

o6ecne.runaror rrper,rMyrrlecrBeHHo fr.rApoAr{HaMrrqecxuir pe}Kr4M TpeHr.rq B TeqeHr4e Bce-

ro paooqero qr{KJra, c yqeToM MprHr4 M€trrbHoro MoHTaxHOTO 3a3opa.

Uennoctr pe3ynbraroB pa6orbr AJrr [paKTr{Kr4 3aKJrroqaercr n paspa6orannorr,r

I,ICIIbITATEJILHOM CTEHAE AJI' 3KCIIEPI'MEHTAIBHOIO ONPEAEJIEHVS HAIIP-DI{EHHO-

4eQopruzpoaaHHoro cocroffryu rc6xn [oprrrHr, a raKxe B ToM, rrro paspa6oraunoe ae-

TOpOM MerOAVqeCKOe 14 [pofpaMMHoe ooecneqeHr,re [o3BoJrrer c gocrarovnofi 4lr
rrpaKTr,rKr4 ToqHocrbro pelrarb 3araqv nposznraponanux ro6xu cocraBHoro noprxHr r4

yMeHbrrrenr4r MexaHuqecKr4x rrorepb B rlr{nrrHApo[opruuenofi rpynne.

5. Ilo4reepxgeHueony6lurcoBaHrlqocHoBHbrxpe3yJrbraroBAr{ccepra-

qr{r{ B Hayquofi neqaru

Pesyruratu Arrcceprarlr4ouHofo llccJreAoBaHr,ur, B neo6xogunrolr o6telre, orpa-

)KeHbr B 13 nayrnrrx vl3[a:'j.Lr[x, r43 Koropbrx: 2 pa6on t ony6ntrxoraubr B perreH3r4pye-



Mbrx u3AaHr,rqx u3 lleperrHr BAK P@; 2 - z uzpauuxx MexAyHapo4nofi 6aslr ur{Tnpo-

sauux Scopus; 2 - B v31antrsx r43 rrepeqHr Py[l. llonyreH I narenr Ha rroJre3Hyro

MoAeJrb u. 2 cnuAe'retEcrBa o rccyAapcrBenHoft perzcrpar{r{rr rrporpaMMbr

TaxNe pesynrrarbr Ar.rcceprarlr4oHHoro uccr'eAoBaHr4r 6rura npe4craueutr

cuftcr<ux n Mex.qyHapo4usrx xon(pepenrlarx.

6. Coo'reercrBne coAepxaHur anropeQepara ocHoBHr,tM rroJroxeHrrqM A[c-
cepTarlI|u

Co4epxani,re anropeSepara, o6relrov 23 crpanugt r, s norHoft Mepe orpaxaer

coAepxaHue, HayqHbre pe3yJrETaTbr rr BbrBoAbr AnccepTarlrrr4.

7. Crpynrypa Aucceprarl[u ll oqeuKa ee coAepxraHl,rq

.{uccepraquounax pa6ora cocror4T r,r3 BBeAeHrlJI, qerblpex ruIaB, crrr4cra Jrr{Tepa-

rypbr r.r ABID( flpzJroxenufi. O6rev Ar4cceprar{rrr4 cocraBJrrer 165 crparurq, co4epNur 6

Ta6nuq n 89 pucynroB, crrvcoK Jrvreparypbr coAep)Kr.rr 103 pa6otrr oreqecrBeHHbrx rl

aapy6exnux aBTopoB.

Bo neeqenuu aBTopoM o6ocuosaua aKTyaJrbHocrb nccre4onanufi, HarrpaBJreH-

Hbrx Ha yMeHbrrreur.re MexaHrrqecKrrx florepb coBeprrreHcrBoBaurreM ronctpyrquu ro6-

KI{ cocraBHoro fioprunr. Aana o6rqat xapaKTepl,rcrr,rKa Ar.rcceprarluosHofi paborrr.

B nepnofi ruraBe Bbr[oJrHeH o63op rr anurpr3 pa6or, noceruqeuurrx npo$u,rrzpo-

eauzro rc6xrz uoprrrHrr. Onpe4eneulr ocHoBHbre noAxoAbr K olpeAeJreHnro norepb Ha

TpeHrie B corprxeHr.ru (co6Ka noprrruf - qrrJrrrHAp)). Oco6oe BHr.rMaHr.re aBropoM yAe-

JIeHo BJrrirHl,rrc xecrKocrrz ro6ru uoplrur na rrr6op [apaMerpoB ee npoQrzrr c rleJrbro

rroAAepxaHr{r fr{ApoArrHaMuqecKofo rpeHus. Bsrnolnen auurtr3 KoHcrpyKurru cocraB-

urrx uopnuei, Ha ocuoBaur4r4 Koroporo c$oplrynuporaurr r{x oco6eHHocru, Tpe6yro-

ulue yireTa [pr{ fipoqr{nr,rpoBaHr4r.r.

Bropaa HraBa fiocBrrqeHa pacqery yc;rorufi 4ApoAIrHaMI4 qecKofo rpeul4s, c

yireroM oco6eHHocrefi BToprriruoro ABIrxeHI4t Io6KI4 cocraBHoro [oplrrHt I4 ee Ae$op-

Marlrru. Anr qero aBTopoM npr,rBoAl4Tct pacilernaf cxeMa o[peAeJIeHI,I{ ToJIITIUHrI Mac-

JlfiHoro croq MexAy ro6xoft noprlrHt t4 IITIJIITHApoM, a raKxe crlcreMa ypaaneuuft 6a-

,raHca crrJr rr MoMeHToB, AeficrBylorq[x Ha Io6Ky nopIIrHJI, c rloMonlblo Koropblx xapaK-

Teprr3)'rorcr ee BTopr.rqHoe ABuxeHr4e. Paspa6o'ran aJlfopzrM upoQunuporanuq rc6xu

cocraBgoro rroprrrHr fnaBHof oco6ennoctro Koropofo frBlrflercfl. rrcrroJlL3oBaHlre Mar-

pnubr rro.qarnrrBocrr,r ro6ru noprunq Art onpeAeJleH[t ee Ae(bopMaII[[ rrpI,r peIueHI'I]r

ans 3BM.

Ha Bcepoc-

ynpyro-il4ApoAr4uaMr.rqecKofi sa4a,au. Brrnorureno uccJreAoBaHlre BJrLraHna pa3MepoB



KOHE'IHO-PA3HOCTHOft CETKIZ HA TOqHOCTb PC3YJIbTATOB, rIOIYqACMbIX NPI4 PETICHIII4
rrzApoAr,rHaMnqecKofi 3a!iAq],/..

B rperrefi rJIaBe BEIloJrHeHo MareMarr'qecKoe MoAeJrripoBaHue r.r4,qpoAr,rHaMr,r-

Krz MacrqHoro cJror B co[p{xenuz <ro6xa noprxH{ - rlr,rJrr4HAp>. llpe4roxeu 14 anpo-
or4poBaH pacqerHo-gKcneprrMeHT€rJrLnrrfi rraerog oflpeAeneHrr{ 4elpoplraqufi ro6xra
noprrlHr, vcrroJlb3yeMbrft 4u nepa$raKarl?rr.r Kogeqgo_eneueuruofi Mo.rlerra 14 cocraBJre_

HI4{ MATPIIIIBI IIOAATJII{BOCTI4. PA:PA6OtArr CTCHA AJI' 9KCICPUMEHTAJIbHOTO OIPEACJIE-

H?Ir HarrprxeHno-4e$oprrarapoBaHHoro cocro-fiHr,rrr rc6ru nopu[rx. pacxox4eHrae pac-
qerHBIX pe3yJIETaroB, noJIf{eHHbIx c rzbno,rsaoeanreM KoHeqno-srel4eHrHofr MoAeJrr4, c

sKcrreplrMeHTaJrbHbrMr4 AaHHbrMt4, CocraBaJro ne 6onee 10 %. flpoae4ena nepu$uraqza
MOAeJrr4 pacqera rr,rApoAr4HaMr4qecKlrx flapaMerpoB cMa3Kr4 B CollprxeHr.ru <<rc6xa

floprrrHr - ur{Jrr{HAp) c rreroM 4esoprraaqlrfi ro6rra or nrApoArlrHaMr4 qecKoro AaBJreHr4,
Ha rlpr.rMepe MogoMeraJrJruqecKoro noprrlHr. lloxa.:aHo, ,rro pa.:pa6oraHHffr MoAeJrb

pacqera H4rpoAr,IHaMl,rqecKux flapaMerpoB cM€l3Kr4 B Corrpr]KeHllr.r <ro6ra floprrrH{ -
III,rJrr.rH.4p) flBrrfrerc\ yHr,rBepc€urbHofi z nroxer 14 cloJrb3oBarb c9 Nn r4ccnenoBaHr.r, Da3_

Jrr{rrHbrx Bapr.rauToB roucrpyxqlrfi flopufirlt.

B uerreproii HraBe [poBeAeH cpaBHr.rreJ*nrrfi ana,rvg 4e{opr'raqrzft ro6ru co-
craBHoro r'r MoHoMer€uIJrr4 qecKoro nopuruefi. Ilora3auo, qro Ajrr cocrasHoi KOHCTpVK_

uI{I4 noplrrHt geQopuaqltlE ro6xu nopurrx yBeJrr{rrr4 B€rror cn a 3-4 pa3a, KaK B rrJrocKocrr.r

KaqaHr4r rrraryHa, TaK r4 B,qOJrL OCU [Opr[HeBOrO rlaJrbqa. llprz erona KoHcrpyKrll4rr co-
craBHoro IlopluHt I]o cpaBHeHI,IIo c MoHoMer€ulJrr4qecKr{M s 6ortnef cre[eHr.r rro3Bo-

,tser rc6rce floplrrut coBeplr]arb noBopor orHocr4TeJrbHo noplrrneBoro naJrbrra B HalDaB-
reHr4r'r yryqnleHr.rf fl{Apo,4rrHaMr,rqecKoro e$ser<ta (KJIr,IHO) r.r reM caMbrM cnoco6c.rey_
eT ooecrleqeHi,rro rnApoAr{HaMr,rqecKofo pex[Ma TpeHI4r.

llo peeynrrar:aM npoBeAeHHhrx l,IccJreAonanuft ycranoBJrenbr 3aKoHoMepHocrr4

BJrUflHrlfr MOHTaXHOTO 3a30pa, napaMelpoB [poAoJrbHoro u flonepeirHoro npo$unefi
ro6rra nopltrr, c )rrreroM oco6ennocrefi 4e(foplraqr.rz ro6ru cocraeHoro rroprrrHfi, Ha

BTOpI'rqHOe ABr4XeHr{e ro6ru nop[[rr, a raKxe ycJroBHr ee rr4 ApoAr4HaM[irecKoro rpe-
uux. B pesynrrare rrefo, AJrr rrccJreryeuoi ro6xu [oprrrHr, c yqeroM ee 4e(foplraqufi,
oBInV OnpeAeneHbr 3HarreHurr napaMerpoB upo@znt ro6ra nopuHr, uc[oJrL3oBaHrze Ko-

Tophlx no3BoJluro o6ecne'rl4Tb npeLIMyIqecrBeHHo )ru.I.qKocrHoe rpeurze B conpr)Kegr4r4

<<ro6r<a nopruH fl - r\r4ntrtAp>>, c Mr4HriMaJIbHbrM MoHTaxHETM 3€BopoM.



B npuloxenuqx [pr.rBeAeHbr rlapaMerprl ABrIrareJI{ 6r{JJ 13115, ucloJlb3yeMble

AJIx BLrloJrHennx upoQunnp oBanvfi ro6rr,I cocrasnoro nopllruq, a raKxe uoryileHHble

pe3yJrbrarb; rrpo(f u.nnpoaauus ro6rcr.I cocraBHoro noplrrut.

8. 3aueqauus uo padore

flo npe4craaneHHbrM Ar4ccepral{pt I4 I,r auropelpepary neo6xoAuvo c4eJlarb. pfl.F,3a-

MCAIAHI4I,I:

1 . B 'rercre Arrcceprar{r4tr u arrope$epare cJIeAoB€uIo 611 6olee qerKo BbIAeJrItrb

MareMarr4qecKue MoAeJrri, Korop6le I4cnoJIb3oBaJII,Icb npl4 IIpoBeAeHuI'I 'rebperuuecrux

uccreAosanzt u 6:';.rru pa:pa6oranu ailtoporu (nro4enr BTopI,IqHoro Aezxenuq rc6xu

cocTaBHoro noprrrHt, MoAeJIB pacqeTa fl4ApoAI4HaMIrrIeCKlIX [apaMeTpOB CMa3KI,I B CO-

lprxenurr <<ro6ra nopruur - qLrJrItHAp)) u Ap.), a raKrxe orJlrrrllr-a srlx lro4eleft or cy-

ulecTB)'roq[x.

2. B pa:4ene <<floroxenuf,, BLIHocI{MbIe Ha 3alllriry) a6gaq 3 cneAyer KoHKperu-

3r,rpoBaTE.

3. Ha crp. 61 Anccep'rauw fipu onpeAeJleulre ruIApoAI'IHaMI{-1IecKIlx napaMerpoB

coflp{xeHrrr <ro6ra nopurut - III4JInHAp> orcyrcrBylor cBeAeHI{t o crerleHl4 o6ocno-

BaHnocrr4 4onyqeuuft o SoplrrapoeaHlt u cMa3oquoro cJlot B corlptxeHl4u <ro6ra

noprrrH.s - rlr4irriuAp)) 14 xapaKTepe 4eQopuaqui.

4. B rer<cre Ar,Iccepraqw He [pI{BeAeHa $opvyna 2.4 (crp.58), npegcraerleHHarl

e anrope$epa're noA HoMepov2 (crp.9).

5. B ,4uccep'ra\wr 14 arropeQepare vMelorct oneqarKl{ 14 c'wrrvcrlrqecKlle He-

TOIIHOCTI,I,

9. CoorsercrBrre Auccepralluu nac[opry nay'urofi c[eql{aJrbHocrlr

Co4epxauue Anccepraqvr4 coorBercrByer gaqsrelfiofi o6rac:rlt ucctelonale,uit u

cneAyroqr4M nyHKTaM nac[opra uayruoft crreqrl€ulbHocru 2.4'7 Typ6ouaunnrt u

NOPIIIHEBbIE ABI,IIATEJII,I :

2 - Paspa6o'txa $usuro-uateMarl,IqecKl'Ix vo4elefi, rlaxeroB [pIrKJIa.{HLIx [po-

rpaMM, qra(pponrrx 4aofinltxon, MeroAoB SKcrIepIzMeHTaJIBHbIX I4ccJleAoaanui, reope-

Tl{qecKr4e r{ gKcnepuMeHTaurbHbre vccJreAoBaHr4Jr c rleJrbro [oBLrIIreHI4t 9!p(peKTI{BHOCTI],

HaAeXHocTIt LI gKoJlorvrIgocrrz pa6ourax [poqeccoB ryp6onraruuu, [opIIIHeBbIX ABI{ra-

relefi, r,rx CuCTeM LI Bc[oMOraTetIbHOfo o6Opy4Oaanzr B coCTaBe O6lexrOs npllMeHe-

Htlfl;



3 - 3xcnepUrr.reHTaJIEHEIe IiCcJIeAoBaHwI u $uararO-rr,rareMaTl4qe9K6e MOASJII4pO-

BaHr4e AI4HaMfiKI,r, HarIprxeHHo-AeoopMI4pOBaHHOrO COCTO'HI{JT, [potIHocTLI u pa3py-

IIreHr{t MaTppnaJroB, y3JroB 14 MeXaHr43MOB, r.rx HaIex{HocTu, pexI4MOB pa6oTLI Typ6o-

MarrrrrH, [OprrrgeBblx ,qBI,IraTeJIefi, UX CUCTSM LI BcnOMOraTeJIbHorO 06opyAoBaHI'It.

10.3ar.nroqenue

,{r.rccepraquoHHoe r4ccJreAoBaHlre Bopo66eBa AJreKcaHApa AIe(ceeBl4.ra (MeTo-

Ar,rKa rrpoOIrJII{poBaHI{t ro6rfi cocraeHoro flopIIIHt lpopcrapoBanHolo qeTblpexTaKrHoro

Av3eJrf, C freTOM ycJIoBI4i ee CMa3KIt B IIITJIITHApe)) fB;1geTC{ 3aKOHqeHHOfi -Haf{HO-

KBanLISI4KaIInoHHofi pa6oTofi, n roropoft coAepxIlTct HoBoe pelIeHI'Ie HayilHofi 3a4.aql4

KaHAT4AaTCKOfi AIIcCepTaII14U, I4Meloqefi Bax{Hoe 3HaqeHI'Ie AJIS ABI'IraTeJIeCTpOeHI4t.

Pa6Ora COoTBeTCTByeT Tpe6OBaHIlf M, [peAstBJI{eMbIM K AI4cCepTaUIUM Ha coI4CKaHI4e

yqenofi cTeIIeHIl KaHAI4AaTa TexHurIecKI'Ix HayK, coFJIacHo tL 2.2 pa3AeJIa II llortoxenus

o fip[cyxAeHr,rrr r{eHHx cTeleHefi B oeAeparEHoM rocyAapcTBeHHOM aBTOHoMHOM 06-

pa3oBaTeJrbHoM yr{pexAeHr4rz Bbrclrero o6pa3oBaldlv',. <Poccuficxufi yHI4BepCI'ITeT

Apyx6Er HapoAoB r.rMeHr,r llaTplrca JIyMyM6LD), yTBepXAeHHOro yqeHbIM cOBeToM

PYIFI nporoKorr Ne YC-12 or 03.07.2023r., a ee aBrop, Bopo6rer Alercarqp A.nex-

CeeBI4q, 3aCJIyxfl4BaeT IIpuCyX.qeHI4t yqeH6fi CTe[eHI{ KaHA}IAaTa TexHI{qeCKI'Ix HayK nO

cneqlrairbHocrrl 2.4.7 Typ6oua[IIlHbI v roplrHeBble ABLrfareJIn'

Odurlualtrnrrfi onnogeut,
rpoabeccop KaOeApbI (TpaHcnoprHo-

TexHoJrorr4qecKLIX MaIITI4H I,I npOqeccoB>

flolurexnnqecroro I,IHcrIlTyra
OfEOy BO <Tynrcrufi rocyAapctneHublfi yHI'I-

BepcnreD) A.r.H. (05.04.02), 4oqeHr
Cnpaeo.trste AaHHbte:
Xrraeres Polaan HnrconaeBrlq, AoKTop rexHvllecKl{x HayK' AoIIeHT, npoQeccop

Ka(beApbl (TpaHc[oprHo-TexHoJlorEqecKlrx MaIrrIlH I4 npoqeccoB))

llorrrexnzqecKoro [Hcrr4ryra @fEoy Bo <Tynrcrzft rocyAapcrnenurtfi

yHr4BepcI4TeT))

f. Tyna, up.JIeHuHa, p,. 92, Ten 8-953-433-63-56

Z*/ PovaH Huxoraeeuq
Xrraeree

e-mail: aiah@yandex.ru


