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OT3biB 

Be,LJ;ym;eii oprauu3aQnn «<>e,LJ;epaJILHoro rocy)J;apcTBeuuoro 6Io,LJ;~eTuoro 

yqpe~eHHB uayKu HncTHTYT MamuuoBe,LJ;eHHB HM. A.A. JiJiaroupaBoBa 

PoccuiicKoii aKa)J;eMuu uayK (HMAID P AH) ua ,LJ;nccepTaQHIO qyuuua 

BnTaJIHB BJia)J;HMnpoBH"IJa «llporno3upoBauue 6e3onacuoii 3KCnJiyaTauuu 

KOJieC rpy30BbiX BarOHOB MeT0)1;3MH MCX3HHKH pa3pymeHHB», 

npe)J;CTaBJieuuyro ua coucKauue yqeuoii cTeneuu KaH,LJ;H,LJ;aTa TexuuqecKHX 

uayK DO CDeQH3JibHOCTH 2.9.3. fiO,LJ;BH~HOH COCT3B ~eJie3HbiX ,ll;Opor, TBra 

DOe3~0B H 3JieKTp11<JlHK3UHB 

AKryaJihHOCTh TeMbi uccJie)J;oBanuB. 

OnbiT 3KcnnyaTaQHH rpy3oBbiX BaroHoB noKa3biBaeT, qTo npH co6niO,n;eHHH 

ycTaHOBJieHHbiX Tpe6oBaHHH B HOpMaTHBHbiX H peMOHTHbiX ,ll;OKyMeHTaX He 

HCKJIIOqaeT cnyqaeB B03HHKHOBeHH.SI noBpe)l()l;eHHH H OTKa30B OCHOBHbiX HeCy:W:HX 

,n;eTarre:H H y3JIOB. HaH6onee OTBeTCTBeHHbiM Y3JIOI\I c TOl:IKH 3peHH~ 6e3onacHOCTH 

~BJI~eTC~ KOJieCHa~ napa, nOCKOJibKY H3JIOM KOJieca HJIH OCH MO)l(eT npHBeCTH K 

aBapHH )l(eJie3HO,D;Op0)l(HOrO nO,D;BH)l(HOrO COCTaBa. 

Bbi~BJieHHe ,n;e<)?eKTOB npH npHeMKe KonecHbiX nap H ,n;onycKa B 

3KCnnyaTaQHIO npOBO)l;~T BHeiiiHHM OCMOTpOM H cpe,n;CTBaMH Hepa3pyrnaiOm:ero 



KOHTpOII51. ITpnqeM Han6onee orracHbiMH 51BJI51IOTC51 ,JJ:ecpeKThi, pacrroJIO)I(eHHbie B 

Han6onee Harpy)l(eHHOH 30He KOJieca, pa3Mepbl KOTOpbiX He rrpeBOCXOJJ:51T rropor 

qyBCTBHTeJibHOCTH ,JJ:ecpeKTOCKOIIa H MOryT 6biTb C orrpe,JJ:eJieHHOH Bep051THOCTbiO 

He o6Hapy)l(eHbi n ,JJ:orryi.IJ;eHbi B 3KcrrnyaTaU:HIO. TaKHMH o6pa3oM, rrpn ou:eHKe 

JJ:OIIroBeqHoCTH Koneca Ha,JJ:o ,JJ:enaTb JJ:OIIyi.IJ;eHH51, qTo B ero MaTepnane 

rrpncyTCTBYIOT MHKpOCKOIIHqeCKHe ,JJ:ecpeKTbl C MOMeHTa ero H3rOTOBJieHH51. 

llpn 3TOM Ba)KHO rro,JJ:qepKHYTh, qTo YKa3aHHbie ,JJ:ecpeKThi qai.IJ;e Bcero 

51BJI51IOTC51 oqarOM 3apO)I(,[(eHH51 ycTaJIOCTHbiX Tpei.IJ;HH H IIpH ycTaHOBJieHHH 

Me)l(peMOHTHbiX rrpo6erOB rpy30BbiX BarOHOB, KaK rrpaBHJIO, HCXOJJ:51T H3 rrepHO,[(a 

TexHnqecKoro o6cny)I(HBaHH51 ,JJ:eTaneil n Y3IIOB n He yqnThiBaiOT )I(HByqecTh 

OCHOBHbiX HeCyi.IJ;HX 3JieMeHTOB. 

Oco6oe BHHMaHne Tpe6yeT y ,JJ:eJI51Th rrpn rrpnMeHeHHH HOBhiX MaTepnanoB, 

KOHCTPYKU:HH H TexHonornn H3rOTOBJieHH51 Konec n 6e3 ou:eHKH cTerreHH nx 

6e3orracHOCTH BHeJJ:peHHH HOBOH rrpOJJ:YKU:HH 51BJI51eTC51 He,JJ:orrycTHMhiM. A TaK)I(e 

OQeHKe H3MeHeHH51 MeXaHnqecKHe CBOHCTBa MeTaJIJia KOJieC IIpH JJ:OIIYCTHMbiX B 

3KcrrnyaTau:nn KJIHMaTnqecKnx TeMrrepaTypax. TaK rrpn CHH)I(eHHH TeMrrepaTyphi 

IIJiaCTHqHOCTb MeTaJIJia CHH)I(aeTC51, rrpnqeM 60Jibllle BCero Ha IIOBepXHOCTH H TeM 

caMbiM rrponcxo,JJ:HT ero oxpyrrqnBaHne, KOTopoe orracHo H3-3a 6onee BhiCOKOH 

qyBCTBHTeJibHOCTH K KOHQeHTpaTopaM Haiip51)1(eHHH. 

fi03TOMY ,[(JI51 HCKJIIOqeHH51 B03MO)I(HbiX pHCKOB B03HHKaeT Heo6XOJJ:HMOCTb 

B pa3pa60TKH MeTOJJ:HKH IIpOrH03HpOBaHH51 pa3BHTH51 Tpei.IJ;HHbl B KOJiecax IIpH 

pa3JIHqHbiX KJIHMaTnqeCKHX TeMrrepaTypax Tpe6yiOI.IJ;eH KaK TeopeTnqecKHX, TaK H 

3KCIIepHMeHTaJibHbiX HCCJie,[(OBaHHH, a TaK )l(e HaXO)I(,[(eHH51 rapaHTHpOBaHHOrO 

HHTepBaJia 6e30IIaCHOH 3KCIIJiyaTaQHH rpy30BbiX BarOHOB. 

B 3TOH CB513H, TeMy JJ:HCcepTau:nn cne,JJ:yeT cqnTaTb BeCbMa aKTyanhHOH H 

3HaqHMOH ,[(JI51 pa3BHTH51 )l(eJie3HOJJ:Op0)1(HOH OTpaCJIH. 

Ou;euKa cTpyKryp~>I u co,IJ;ep~auuSI pa6oThi 

Co,JJ:ep)l(aHne n cTpyKTypa JJ:HCcepTau:nn HaXOJJ:51TC51 B nornqecKoM e,JJ:HHCTBe 

H COOTBeTCTBYIOT IIOCTaBJieHHOH QeJIH HCCJie,[(OBaHH51, KpHTepHIO BHyTpeHHero 



e,IJ;l1HCTBa, qTo IIO,[(TBep)l(,[(aeTC51 HaJIJ1qJ1eM IIOCJie,[(OBaTeJibHOf'O IIJiaHa 

HCCJie,[(OBaHH51. Bbi,[(BHraeMbie COHCKaTeJieM TeopeTHqecKHe l1 MeTO,[(OJIOf'HqecKHe 

IIOJIO)I(eHH5l, a TaK)I(e ccpopMHpOBaHHbie B ,[(HCCepTa~HH BbiBO,[(bi l1 npe,[(JIO)I(eHH51, 

KaK pe3yJibTaTbi HCCJie,[(OBaHH51, 51BJ151IOTC51 HOBbiMH. 

CooTBeTCTBHe co.ll,ep~aHHH .ll,HccepTal(HH 3aHBJieuuoii cneQuaJihHOCTH 

H TeMe .ll,HCCepTal(HH 

Co,[(ep)l(aHHe ,[(HccepTa~HH cooTBeTCTByeT nacnopTy cne~HaJibHOCTH 2.9 .3. 

Tio,[(BH)I(HOH cocTaB )l(eJie3HbiX ,[(opor, T51ra noe3,[(0B H 3JieKTpHcpHKa~H51 no: 

nyHKTY 2 - CHcTeMbi 11 TexHonorHH 3KcnnyaTa~HH, TeXHHqecKoro 

o6cJiy)I(HBaHH5l, peMOHTa IIO,[(BH)I(HOf'O COCTaBa l1 ycTpOHCTB 3JieKTpOCHa6)1(eHH51. 

06opy ,[(OBaHHe ,[(JI51 3KHIIHpOBKH IIO,[(BH)I(HOf'O COCTaBa, peMOHTa l1 o6cJiy)I(HBaHH51 

ycTpOHCTB T51f'OBOf'O 3JieKTpOCHa6)1(eHH51. Y npaBJieHHe )I(J13HeHHbiM ~HKJIOM 

JIOKOMOTHBOB, Baf'OHOB l1 TeXHJ1qecKHX cpe,[(CTB CHCTeM 3JieKTpOCHa6)1(eHH51. 

Pa3BHTHe napKoB JIOKOMOTHBOB H BaroHOB, penbcoBoro ropo,[(cKoro TpaHcnopTa 11 

MeTpOIIOJIHTeHa; 

nyHKTY 6 Y nyqiiieHHe ,[(HHaMHqecKHX l1 npoqHOCTHbiX KaqeCTB 

no,n:BH)I(Horo cocTaBa. B3aHMO,[(elicTBHe IIO,[(BH)I(Horo cocTaBa 11 nyTH. CHH)I(eHHe 

H3Hoca 3JieMeHTOB nyTH H xo,[(OBbiX qacTeil IIO,[(BH)I(HOro cocTaBa. TioBbiiiieHHe 

6e30IIaCHOCTH ,[(BH)I(eHH51, o6ecneqeHHe pa60TOCIIOC06HOCTH XO,[(OBbiX qacTeH 

IIO,[(BH)I(HOf'O COCTaBa; 

nyHKTY 15 - Pa3pa6oTKa MeTO,[(OB KOMIIbiOTepHoro MO,[(enHpoBaHH51 11 

aBTOMaTH3a~HH KOHCTpyHpOBaHH51 l1 IIpOeKTHpOBaHH5l IIO,[(BH)I(HOf'O COCTaBa H 

ycTpolicTB 3JieKrpocHa6)1(eHH51. McnbiTaHH51 IIO,[(BH)I(HOro cocTaBa. 

CooTBeTCTBHe aBTopecJ>epaTa .LJ.HCcepTal(HH ee co.ll,ep~auuw 

B aBTOpecpepaTe OTpa)l(eHbi OCHOBHbie IIOJIO)I(eHH51, BbiHOCHMbie Ha 3aW:HTY, 

IJ,eJib H 3a,[(aqJ1 HCCJie,[(OBaHH51, HayqHbie BbiBO,[(bi H pe3yJibTaTbi, IIpe,[(CTaBJieHO 

KpaTKOe CO,[(ep)l(aHHe pa3,[(eJIOB pa60Tbi, KOTOpbie IIOJIHOCTblO pacKpbiBaiOT 

OCHOBHbie IIOJIO)I(eHH51 ,[(HCCepTa~HOHHOf'O HCCJie,[(OBaHH51. 



ABTOpe¢epaT COOTBeTCTByeT Tpe6oBaHlUIM rOCT p 7.0.11-2011, a TaK)I(e 

TI. 25 «I10JIO)I(eHH.H 0 npHCY)I(,[(eHHH yqeHbiX CTeneHeih>. 

JluqHhiU BKJia)l; COHCKaTeJIH B UOJiyqeHHH pe3yJihTaTOB HCCJie)l;OBaHHH 

JlHqHoe y-qacTHe COHCKaTeJI.H B TIOJiyqeHHH pe3yJibTaTOB, H3JIO)I(eHHbiX B 

,[(HCCepTaQHH, COCTOHT B TIOCTaHOBKe H pa3pa60TKe rryTeif perneHH.H BCeX 3a,n:a-q 

HCCJie,[(OBaHH.H, peariH3YCMbiX B paMKaX ,[(HCCepTaQHH, JIHl:.JHOM BbiiiOJIHCHHH 

KJIIOqeBOH pOJIH Ha BCCX 3Tarrax pa60Tbi H HHTeprrpeTaQHH IIOJiyqeHHbiX 

pe3yJihTaToB, y-qacTHH B rro,n:roTOBKe ny6nHKaQHH. OcHoBHbie noJIO)I(CHH.H 

,[(HCCepTaQHOHHOrO HCCJIC,[(OBaHH.H 6biJIH ,[(OJIO)I(eHbi COHCKaTeJieM Ha 

Me)l(,n:yHapo,n:HhiX Hayl:.JHO-rrpaKTHl:.JeCKHX KoH¢epeHQH.HX. CoHcKaTeneM JIHqHo 

npOBC,[(CHbi pacqeTH0-3KCIIepHMCHTaJibHbie HCCJIC,[(OBaHH.H Tpeii(HHOCTOHKOCTH H 

)l(HByqeCTH KOJICC H IIpOBC,[(CH aHaJIH3 HX Haiip.H)l(CHHO-,n:e¢opMHpOBaHHOrO 

COCTO.HHH.H ITO pe3yJibTaTaM HaTypHbiX XO,[(OBbiX HCIIbiTaHHH rpy30BOrO BaroHa. 

CoHcKaTeneM pa3pa6oTaHa MeTo,n:HKa Bepo.HTHOCTHOH o:u;eHKH )I(HByqecTH Konec c 

yqeTOM BJIH.HHH.H OTpHQaTCJibHbiX TCMIIepaTyp IIpH 3KCIIJiyaTaQHH. 

,[(HCCepTaQHOHHOe HCCJIC,[(OBaHHe OIIHpaeTC.H Ha 60JiblliOH ¢aKTHqecKHH 

MaTepHaJI, co6paHHbiH H o6pa6oTaHHbiH aBTOpOM. 

CTeneuh LJ:OCTOBepuocTu pe3yJihTaTOB uccJie)l;oBauuH 

,[(OCTOBepHOCTb HayqHbiX IIOJIO)l(CHHH H BbiBO,[(OB ,[(HCCepTaQHH 

o6ecneqHBaCTC.H KOppeKTHbiM HCTIOJib30BaHHeM l:.JHCJICHHbiX H aHaJIHTHqeCKHX 

MCTO,[(OB H IIO,[(TBCp)l(,[(aeTC.H CXO,[(HMOCTbiO pe3yJibTaTOB KOMIIbiOTCpHOrO 

MO,[(CJIHpOBaHH.H C 3KCIICpHMCHTaJibHbiMH ,[(aHHbiMH. 3KCIIepHMCHTaJibHa.H qaCTb 

6biJia peaJIH30BaHa Ha aTTCCTOBaHHOM HCIIbiTaTCJibHOM o6opy ,[(OBaHHH, 

aTTCCTOBaHHOM y-qacTKC IIYTH )l(eJIC3HOH ,n:oporH H IIpH IIOMOII(H IIOBepeHHbiX 

cpe,n:CTB H3MepeHHH. ,[(OCTOBCpHOCTb Hayl:.JHbiX HCCJIC,[(OBaHHH OCHOBaHbi Ha 

KOppeKTHOM HCIIOJib30BaHHH arrpo6HpOBaHHbiX MCTO,[(aX, 6a3HpyiOII(HXC.H Ha 

o6II(eTipHH.HTbiX TeopeTHqeCKHX TIO,[(XO,[(aX, IIOJIO)I(eHHH JIHHCHHOH MeXaHHKH 

pa3pyrneHH.H H KJiaCCHl:.JCCKOH TCOpHH yrrpyrOCTH. 



TeopeyuqecKaD u npaKTnqecKaD 3uaqnMOCTh nonyqeuuwx anTopoM 

)J.HCCepTaiJ.HH pe3ynhT3TOB 

TeopeTHqecKa5l 3HaqHMOCTh ,n:HccepTaQHH cocTOHT B pa3pa6oTaHHOH 

MeTO,[(HKe nporH03HpOBaHH5l 6e3onaCHOH 3KCnnyaTaQHH rpy30BhiX BarOHOB no 

KpHTepHIO )I(HByqeCTH ero KOnec C 3a,[(aHHOH Bep05ITHOCThiO, KOTOpa5I n03BOn5leT 

Ha 3Tane npoeKTHpOBaHH5l nporH03HpOBaTb nepHO,[( pa3BHTH5I TpeiiJ;HHhi B KOnece 

C QenniO nOBhiiiieHH5l npo,n:Ofl)I(HTennHOCTh 3KCnnyaTaQHH. 

IIpaKTHqecKa5l 3HaqHMOCTh pa6oTI>I 3aKniOqaeTC5l B noBI>IIIIeHHll 

6e3onaCHOCTH ,[(BH)I(eHll5l 3a cqeT ycTaHOBneHll5l Tpe6oBaHHH K Me)l(peMOHTHhiM 

npo6eraM KonecHI>IX nap rpy3oBI>IX BaroHoB. 0TKa3hi Konec KonecHI>IX nap 

rpy30BhiX BarOHOB MoryT yrpO)I(aTb HapyiiieHHIO 6e3onaCHOCTll H npHBeCTll K 

6onniiiOMY 3KOHOMHqecKOMY yiiJ;ep6y, HCnOnh30BaHHe pe3ynnTaTOB 

llCCne,n:oBaHHH n03BOn5leT COKpaTllTh noBpe)l(,n:aeMOCTh H paCXO,[(hi Ha peMOHT. 

KouKpeTHhie peKoMeH)J.au.uu no ucnonh30Bauuro pe3ynLTaTOB u 

BhiBO)J.OB )J.HCCCpTaiJ.HH 

Pe3yni>TaTI>I ,n:HccepTaQHOHHOH pa6oTI>I MoryT 6niTh ncnoni>30BaHI>I npn 

pa3pa6oTKe HOBI>IX THnOB rpy3oBI>IX )l(ene3Ho,n:opo)I(HhiX BaroHOB M KOHCTPYKQHH 

KOneCHhiX nap. 

Pa3pa6oTaHHI>Ie MeTo,n:I>I onpe,n:eneHH5l Hanp5I)I(eHHO-,n:ecpopMnpoBaHHoro 

COCT05IHH5l KOneCHOH napnl rpy30BOrO BaroHa B 3KCnnyaTaQHll n03BOfl5IIOT 

nporH03HpOBaTb TeXHHqecKOe COCT051Hlle, OQeHHBaTb npoqHOCTh, pecypc ll 

)l(llByqecTI> pa3nHqHf>IX KOHCTPYKQHH oceii H Konec. 

Hosu3ua nonyqeunhiX pe3ynLTaToB 

HOBH3HY HayqHOH pa60Thi COHCKaTen5l COCTaBn5IIOT KOHeqHo-3neMeHTHa5l 

MO,n:enn CTeH,n:a ,[(fl5I HCnhiTaHHH KOneca KpyrOBhiM QHKnHqecKHM H3rH60M npH 

MO,n:enHpOBaHHH pa3BHTll5l B HeM TpeiiJ;HHhi, ,[(HHaMHqecKa5l MO,n:enn rpy30BOrO 

BaroHa c ynpyroii KonecHOH napoli ,n:n5l oQeHKH ee Hanp5I)I(eHHoro

,n:ecpopMHpoBaHHoro COCT05IHH5l B 3KCnnyaTaQllll. 



Pa3pa6oTaHbi IIpYIMeHeHbi ,L(HarpaMMbi pacnpe,L(eJieHH5I 

3KCIIJiyaTaiJ;YIOHHbiX aMIIJIYITY,L( Hanp5I)l{eHYIH B KOJiecax cpe,L(CTBaMYI BllPTYaJibHOrO 

MO,L(eJIYipOBaHYI5I. 

3aMeqauu.H no JJ,nccepTaiJ,nouuoii: pa6oTe 

1. He y ,L(eJieHo BHYIMaHYIIO o6ocHoBaHne Bbi6opa ,L(JI5I pacqeTa pa3BYITYI5I 

ycTanocTHbiX Tpell(YIH ypaBHeHll5I IT3pnca YI He npoBe,L(eHa cpaBHYITeJibHa5I ou;eHKa 

npYIMeHYIMOCTll ,L(pyrYIX 3aBYICYIMOCTeH. 

2. B pa6oTe He paccMoTpeHo pacrrpe,L(eJieHne 

llHTeHCYIBHOCTll Haiip5I)l{eHYIH IIO cppOHTY Tpell(YIHbi ll He npYIBe,L(eHa OIJ;eHKa pacTa 

Tpeii(YIHbi B rny6YIHY ,L(llCKOBOH qaCTll KOJieca. 

3. He rrpnBe,L(eHbi rrpnMeH5IeMbie 3aKOHbi pacnpe,L(eJieHYI5I CBOHCTB MeT anna 

YI Harpy)l{eHHOCTYI nccne,L(yeMbiX KOHCTPYKU:YIH Konec rrpn 3a,L(aHHOH Bepo5ITHOCTYI 

6e30TKa3HOH pa60Tbi. 

4. L(enecoo6pa3HO 6biJIO 6bi 6onee qeTKO ccpopMynnpoBaTb HayqHyiO 

HOBYI3HY ,L(llCCepTaiJ;YIOHHOH pa60Tbi. 

3aKJuoqeuue no JJ,nccepTaiJ,HH 

,IJ:nccepTaU:YI5I qyHnHa BnTaJIYI5I Bna,L(YIMYipoBnqa «I1porHo3npoBaHne 

6e30IIaCHOH 3KCIIJiyaTaiJ;Hll KOJieC rpy30BbiX BarOHOB MeTO,L(aMYI MeXaHYIKll 

pa3pyrneHYI5I» Ha COYICKaHYie yqeHOH CTerreHYI KaH,L(YI,L(aTa TeXHYiqeCKYIX HayK 

5IBJI5IeTC5I HayqHo-KBaJIYicpYIKaiJ;YIOHHOH pa60TOH, B KOTOpOH Ha OCHOBaHYill 

BbiiiOJIHeHHbiX aBTOpOM llCCJie,L(OBaHYIH npe,L(JIO)l{eHO perneHYie npo6JieMbi, 

YIMeiOII(eH Ba)l{HOe X035IHCTBeHHOe 3HaqeHYie, IIOJiyqeHbi HOBbie HayqHQ 

o60CHOBaHHbie TeXHYiqecKYie perneHYI5I IIO IIOBbiilieHYIIO 6e30IIaCHOCTll 

3KCIIJiyaTaiJ;Hll rpy30BbiX BarOHOB, qTQ COOTBeTCTByeT II. 9 «I10JIO)l{eHYI5I 0 

nop5I,L(Ke npncy)l{,L(eHYI5I yqeHbiX cTeneHeli». 

,ZJ:nccepTaiJ;YI5I HaiiYICaHa aBTOpOM CaMOCT05ITeJibHO, 06Jia,L(aeT BHyTpeHHYIM 

e,L(YIHCTBOM, CO,L(ep)l{YIT HOBbie HayqHbie pe3yJibTaTbi ll IIOJIO)l{eHYI5I, Bbi,L(BYiraeMbie 

,L(JI5I ny6nnqHQH 3aii(YITbi, ll CBYI,L(eTeJibCTByeT 0 JillqHQM BKJia,L(e aBTOpa 



,Il;IICCepTaQHH B HayKy, qTo COOTBeTCTByeT II. 10 «I10JIO)I(eHH51 0 IIOp51,II;Ke 

IIpHCy)I(,IJ;eHH51 yqeHbiX CTeiieHeH». 

,I(HccepTaU:H51 qyHHHa B.B. cooTBeTCTByeT Tpe6oBaHH51M, ycTaHOBJieHHhiM 

«I1oJio)l(eHHeM o nop51,II;Ke npHCY)I(,IJ;eHH51 yqeHbiX cTeneHeli», yTBep)I(,II;eHHhiM 

ITocTaHOBJieHHeM ITpaBHTeJibCTBa P<l> OT 24.09.2013 r. N2 842, a ee aBTop 

3aCJIY)I(HBaeT IIpHCY)I(,IJ;eHH51 yqeHOll CTeiieHH KaH,IJ;H,IJ;aTa TeXHHqecKHX HayK IIO 

CIIeQHaJibHOCTH 2.9 .3. I10,IJ;BH)I(H0ll COCTaB )l(eJie3HbiX ,II;Opor, T51ra IIOe3,II;OB H 

3JieKTpH<l_>HKaU:H51. 

6e3onacHOCTH MaiiiHH 11MAI11 P AH 27.04.2023 r., npoToKoJI N2 02/23. 

3aBe,IJ;yiOI.IJ;Hll OT,II;eJIOM npoqHOCTH, 

)I(HByqecTH H 6e30IIaCHOCTH MaiiiHH 

<l_>e,II;epanbHoro rocy ,II;apcTBeHHoro 

6IO,IJ;)I(eTHOrO yqpe)I(,IJ;eHH51 HayKH 

HHCTHTYT MaiiiHHOBe,IJ;eHH51 HM. A.A. EnaroHpaBoBa 

PoccHlicKo:H: aKa,IJ;eMHH HayK, 

,II;.T.H. IIO CIIeU:HaJibHOCTH 

01.02.06 «,I(HHaMHKa, npoqHOCTb MaiiiHH, 

npH6opoB 11 annapaTyphi», npo<l_>eccop, 

3acny)J{eHHbiii ).(eHTeJib HayK1 c'fJ 

f-~ --o!t:t-
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<;2,!» 0 Y 2023 r. 
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