
OT3LIB 

oqHlll,lla.JlbHOrO OITnOHeHTa ,UOKTOpa TeXHHqecKHX HayK, ,UOU,eHTa 

Bopo6I>es a AneKcaa[(pa An<)?eeBnqa 

Ha .n:nccepTau,noHHYIO pa6oTy qyHHHa BuTann.H B n a.n:nMnpoBnqa Ha TeMy 

« flporH03HpOBaHHe 6e3onaCHOH 3KCITJiyaTall,HH KOJieC r p y 30BbiX BarOHOB MeTO,UaMH 

MeXaHHKH pa3pyrneHH5I», npe,UCTaBJieHHOH Ha COllCKaHHe 

yqeHOH CTeneHH KaH,UH,UaTa TeXHHqeCKHX HayK no cneU,Ha.JlbHOCTll 

2.9.3 - ITo,UBH)I(HOH cocTaB )l(eJie3HbiX .n:opor, T5.Ira noe3,UOB n 3JieKTpn<)?nKaU,ll5I 

1. AKTyaJihHOCTh TeMhi uccJie.LJ;oBaHuH 

KonecHa5I napa 5.IBJI5.IeTc5.1 Han6onee OTBeTCTBeHHbiM y 3JIOM no,UBH)I(Horo cocTa

s a, KOTopa5.1 B 3HaqnTenbHOH Mepe orrpe.n:en5.IeT 6e3onacH OCTb .IJ:BH)I(eHH5I npH nepe

B03oqHo M rrpou,ecce. Koneco KonecHoif rrapbi rro.n:sepr aeTC5I rrepeMeHHbiM .UHHaMn

qecKHM Harpy3KaM, B03HHKaiOIJJ,HM B KOHTaKTe KOJie c a C peJibCOM, npH KOTOpbiX 

n poqHOCTHbie xapaKTepHCTHKH ,Uerpa,UHpyiOT, CHH)I(aeTC5I conpOTllBJieHHe ycTa.JIO

CTll ll nOBbiiilaeTC5.1 xpynKOCTb MeTa.rrJia. 0TCYTCTBH e MeTO,UOB pacqeTa KOJieC Ha 

n poqHOCTb npH nepeMeHHbiX Harpy3KaX 5lBJI5IeTC5.1 O.[(HOH ll3 npnqifH B03HllKHOBeHll5I 

B HHX ycTa.JIOCTHbiX Tpelll,HH, a TaK)I(e rrpnqllHOH CXO.[(OB n O,UBll)I(HOrO COCTaBa H3-3a 

ITOJIOMKH KOJieC. 

TaK )l(e npH 3HaqnTenbHOM CHH)I(eHHH TeMnepaTypbi 3KcnnyaTau,Hn H3MeH5IIOT

C5I CBOHCTBa MeTa.rrJia KOJieC, yseJIIfqHBaeTC5I B03,UeHCTBH e HepOBHOCTeH nyTH ll3-3a 

B03pocrne:H ero )l(eCTKOCTH, ysenHqHsaeTC5l y .[(apHo e B03.[(eifcTBHe npn npoe3.n:e 

p enbcosoro CTbiKa 3a cqeT TeMnepaTypHoro cy)l(eHH5I M eTa.rrna penbcos, a TaK)I(e 

H a.JIIfqife ,n:e<)?eKTOB Ha noBepXHOCTH KaTaHH5l KOJieC npHB0.[(5IT K ycKopeHHOMY o6pa-

30BaHHIO ll pa3BHTHIO Tpelll,HH B KOJieCaX. 

B CB5l3H c ysenHqeHHeM HHTeHCHBHOCTH 3KcnnyaTaU,HH n BecoBbiX HopM noe3-

.[(0B CTaHOBHTC5I aKTyaJibHOH 3a,Uaqeif pa3pa60TKa MeTO.[(HKll If COOTBeTCTBeHHO Tpe-

6 oBaHHH no oueHKe npo.n:on)I(HTeJibHOCTH 6e3onacHoif 3Kcn nyaTau,nH Konec c npn

o 6peTeHHbiMH HJIH TeXHOJIOrHqeCKllMll ,UeiDeKTaMH, n p H B0.[(5IIll,llMll K B03HllKHOBe

HlllO ycTa.JIOCTHOH Tpelll,HHbi, KOTOpa5I MO)I(eT 6biTb CBOe Bp eM eHHO Bbi5IBJieHa. 

2. CTeneHh .LJ;OCTOBepuocTu u o6ocuosauuocT u uayquhiX noJio~euuii, Bhi

B O.LJ;OB H peKOMeH,LJ;3I.J;HH, ccJ>opMyJIHpOB3HHhiX B .LJ; HCCepTai.J;HH 

)J:OCTOBepHOCTb nonyqeHHbiX pe3yJihTaTOB o6ecn eqnBaeTC5.1 KOppeKTHbiM HC

n OJib30BaHHeM qifCJieHHbiX, aHaJIHTifqecKHX MeTO,UOB ll pacqeTOB, BbinOJIHeHHbiX C 

HCnOJib30BaHHeM anpo6HpOBaHHbiX MeTO,UHK, 6a3HpYlQill,HXC5.1 Ha 06Ill,eiipllH5ITbiX 

TeopeTHqeCKHX nO,UXO,UaX, a TaK)I(e npHMeHeHH5I aTTe CTOBaH HOrO HCnbiTaTeJibHOrO 

o 6opy.n:oBaHH5.1 n noBepeHHbiX cpe.n:cTB H3MepeHHH. Pe3ynbTaTbi pacqeTOB HMeiOT 

xopornyiO CXO,UHMOCTb C pe3yJibTaTaMH 3KCnepHMeHTa.JlbHbiX HCCJie.[(OBaHHH. 
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060CHOBaHHOCTb HayqHbiX n OJIO)I{eHI1H, BbiHOCI1MbiX H a 3aiU;I1Ty, nO,L(TBep)I{,L(a

eTCH CTeneHbiO npopa60TKI1 TeMbi pa60Tbl 11 KOppeKTHbiM 11Cn OJib30BaHI1eM 113BeCT

HbiX HayqHbiX MeTO,L(OB np11 npoBe,L(eHI111 11CCJie,L(OBaHI1H, a TaK)I{e y,L(OBJieTBOp11TeJib

HOH CXO,L(I1MOCTbiO pacqeTHbiX 11 3Kc nep11MeHTaJibHbiX ,L(aHHbiX. 

BbiBO,L(bi 11 peKoMeH,L(aU11H, ccpopMyn11poBaHHbiX B ,L(I1ccepTaU110HHOH pa6oTe, 

XOpOIIIO 060CHOBaHbi nonyqeHHbiMI1 pe3yJibTaTaMI1 TeopeTI1qecKHX, CTeH,L(OBbiX 11 

nOIII1rOHHbiX 11CCJie,L(OBaHHH 

3. HayquaSI uosuJua ,L(HccepTaUH11 3aKJIIOqaeTCH B cne)lyiOIU;eM: 

- pa3pa6oTaHa MaTeMaTnqecK aH MO)leJib rpy3oBor o Baro H a c ynpyroH: Konec

HOH napoH: ,L(IIH 11CCJie,L(oBaHI1H pacnpe,L(eJieHI1H 3KcnnyaTaU110HHbiX aMnJII1TY)l 

HanpH)!(eHHH B Konecax cpe,L(CTBaMH BHPTYaJibHo ro M O,L(ennpoBaHnH; 

- pa3pa6oTaHa B11pTyaJibHaH MO,L(eJib CTeH,L(a )lJI5l HCnbiTaHI1H KOJieC KpyrOBbiM 

UHKJII1qeCKHM 113rH60M 11 pacqeTa K03cpcp11U11eHTOB 11HTeHCI1BHOCTH HanpH)I(eHHH Ha 

cppOHTe TpeiU;HHbi npH MO,L(eii11pOBaHHH ee pa3BI1T11H; 

- nonyqeHbi 3aBI1CHMOCTI1 KOJII1qeCTBa U11KJIOB Harpy)l{eHHH ,L(O ,L(OCTI1)1{eHI15I 

Kp11TI1qecKOH ,L(JIHHbi TpeiU11Hbi no pe3yiibTaTaM CTeH,L(OBbiX HCnbi TaHHH UeJibHOKa

TaHbi X 11 JII1TbiX KOJiec; 

- pa3pa6oTaH anrop11TM Bep05ITHOCTHOH OUeHKI1 )1{11ByqeCTI1 KOJieC C yqeTOM 

BJII1HHHH OTp11UaTeJibHbiX TeMnepaTyp. 

4. TeopeTuqecKaSI JuaquMoCTh pa6oThi . Pa3pa6oTaHbi HayqHo-

o60CHOBaHHbie TeXHI1qeCK11e 11 TeXHOJIOrnqecKHe peiiieHH5l n 03BOJIHIOIU;11e Ha 3Tane 

n poeKT11pOBaHI1H nporH03HpOBaTb nepHO,L( pa3BHTH5l TpeiUHHbi B KOJiece, a TaK)I(e 

MeTO,L(bl onpe,L(eJieHI15l HanpH)I{eHHO-,L(ecpopMHpOBaHHOrO COCT0 5IHI15I KOJieCHOH napbl 

rpy3oBoro BaroHa, no3BOIIHIOW:He o ueHHBaTb npoqHoCTb, p ecypc H )I{HByqecTh pa3-

JII1qHbiX KOHCTPYKUHH oce:H: 11 Konec, qTo npe,L(cTaBJI5leT HCKJIIOqi1TeJibHOe cTpaTerH

qecKoe 3HaqeHHe ,L(JI5l 3KOHOMHKH )l{eJie3HO,L(Op0)1{HOrO TpaHCTIOpTa H CTpaHbi B ue

JIOM. 

5. fipaKTHqec.KaSI QeHHOCTh )li1CCepTaUHOHHOrO HCCJie,L(OBaHH5l 3aKJIIOqaeTC5l B 

TOM, qTo: 

- y c TaHOBJieHbi Tpe6oBaHI1H K Me)l{peMOHTHbiM n po6eraM KOJieCHbiX nap rpy30-

BbiX BarOHOB. 

- YTOqHeHbi Tpe6oBaHHH K MeTO,L(aM Hepa3pyiiiaiOIU;e r o KOHTpOIIH ,L(JI5l yBeJIHqe

H I1H Me)l{peMOHTHbiX cpOKOB 11 CHI1)1{eHI1H paCXO,L(OB H a 3 KCnJiyaTa UHIO. 

6. OueuKa CO)];ep~aHHSI )lHCCepTaUHOHHOH pa60Thi, ee 33BeprneHHOCTb B 

ueJioM 

,IJ:11ccepTaU110HHaH pa6oTa B. B. lJyHHHa cocTOHT H3 BBe,L(eHHH, qeTbipex pa3,L(e

JIOB, 3aKJIIOqeHI1H C 113JIO)I{eHHeM p e3yiibTaTOB 11 BbiBO,L(OB, Cn H CKa COKpaiU;eHHH H 

JI11TepaTypbi. 06neM COCTaBJIHeT 119 CTpaHHU, BKJIIOqaeT 12 Ta6JIHU, 53 pHCYHKa H 5 
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eTpaHIIU: rrpiiJIO)l(eHIIH Crr11eoK U:IITIIpoBaHHOH JIIITepaTypbi e o .nep)l(IIT 80 11eT01.JHI1-

KOB. 

Bo BBe)leuuu o6o3Hai.JeHa 11 o6oeHoBaHa aKTYMbHOeTb 11 .naH aHanl13 Hayq

HOH pa3pa6oTaHHOeTI1 TeMbi ,L(HeeepTaU:110HHOH pa6oTbi, orrpe.nen eHa u:enb 11 3a,L(a1.JI1 

11eeJie,L(OBaHII~, YKa3aHa HayqHa~ H OBI13Ha, TeopeTI11.JeeKa~ 11 rrpaKTI11.JeeKa~ 3Ha1.JI1-

MOeTb, e<PopMyJIIIpOBaHbl OeHOBHbie IIOJIO)l(eHI1~, BblHOei1Mbie H a 3alll;I1Ty, IIp11Be,L(e

Hbl eBe,L(eHI1~ 0 ,L(OeTOBepHOeTII II arrpo6al(11II pe3yJibTaTOB p a 60Tbl. 

B nepBoM pa3)leJie rrpoBe,L(eH aHaJIII3 HOpMaTI1BHOH ,L(OKyMeHTal(l111, rroBpe

)l(,L(a eMoeTI1, eTaTI1eTIIKII OTKa30B II M eTO)lOB 06Hapy)l(eHI1~ )le<PeKTOB B )ll1eKaX KO

Jiee r py30BbiX saroHoB B 3KerrnyaTaU:IIII. 3TOT aHanii3 rroKa3an, oTeyTeTBI1e Tpe6oBa

HI1H II, eJie,L(OBaTeJibHO, MeTO,L(IIKI1 Ol(eHKII )l(I1ByqeeTI1 KOJiee e M OMeHTa B03HI1KHO

BeHII~ yeTaJIOeTHOH TpeiUIIHbi )lO II3JIOMa, a TaK)Ke y qeTa BJ111~HI1~ HI13KI1X KJ111MaTI1-

qeeKIIX TeMnepaTyp, I1p11 KOTOp biX II3MeH~IOTe~ MeXaHII1.JeeKI1e eBOHeTBa MeTanJia 

Kon e e, II yBeJIMl.JHBaeTe~ )KeeTKOeTb rryTII. Bbi~BJieHHe Tpern;HH B 3KerrnyaTaU:1111 

IIpOBO,L(~T e IIOMOIUbiO BHernHero OeMOTpa II Hepa3pyrnaiOill;I1X M eTO,L(OB KOHTpOJI~. 

A Hanl13 MeTO,llOB o6Hapy)l(eHI1~ )le<PeKTOB Konee, n p11 KOTOpbiX rrpoBO,L(~T Hepa3py

IllaiOIIJ;11H KOHTpOJib (HK), I10Ka3aJ1, l.JTO 3-x MM TpeiUIIHOI10)l06Hbi H ,L(e<PeKT B ,[(11eKe 

KOJieea e onpe}JeJieHHOH Bepo~THOeTblO MO)l(eT 6biTb He Bbl~BJieH 11 ,L(Orryrn;eH B 3Ke

rrnyaTal(I1IO. HapyllleHI1e epoKOB rrpose)leHII51 KOHTpon~ MO)l(eT rrp11BeeTI1 K pa3py

rneHHIO Koneea B pe3yJibTaTe pa3BI1TH~ TpeiUHHbi. T aKI1M o6pa3oM, ou;eHKa pa3BI1T~ 

Tpern;HH B KOJieeax 51BJI51eTe51 aKTyaJibHOH 3a)la1.JeH Tpe6yJOIUeH ,L(OI10JIHI1TeJibHbie 

BeeeTOpOHHI1e KaK TeopeTIIl.JeeKHe TaK 3KCIIepHMeHTaJ1bHbie 11CeJie,L(OBaHI1~. 

Bo BTopoM pa3)leJie aBTopo M yKa3biBaeTe51, l.JTO ,L(IDI o6eerreqeHI1~ 6e3orraeHo

eTII OUeHKY IIOKa3aTeJieH rrpOl.JHOeTH He06XOJI:HMO IIpOBOJI:HTb Ha Beex 3 Tarrax )!(113-

HeHHOrO UHKJia. flpn 3TOM oeo6eHHOe BHYIMaHHe ene.n:yeT y.n:eJI~Tb )l(I1ByqeeTI1 KOH

eTpyKU:Hll, Ha KOTopyiO rrpiiXOJI:HTe51 He3HaLJHTeJibHa~ qaeTb Beero epOKa 3KerrnyaTa

l(I1II, BO BpeM51 KOTOporo rrpoiieXOJI:IIT poeT TeiUHHbl e HeJIHHeHHOH eKopoeTblO 11 KO

neeo Bee eiiJ,e MO)l(eT eoxpaH51Tb eBOIO pa60TOerroeo6HOeTb ,[(0 ,L(OeTI1)l(eH11~ Kp11TI1-

qeeKOH ,[(JIIIHbi TpeiUHHbi. 

CoiieKaTeneM BbiiTOJIHeH aHanl13 cymeeTBYIOII(HX MeTO,L(OB n o ou;eHKe rrpoqHo

eTH KOJiee, ITO pe3yJibTaTaM KOTOporo IIpOBe)leHbi eTeH,L(OBbie 11ei1biTaHI1~ JII1TbiX 11 

l(eJibHOKaTaHbiX KOJiee JI:JI5I IIOeTpOeHI151 11X KpHBbiX )l(IIByqeeTI1. 

B TpeTheM pa3)leJie rrpiiBe,L(eHbi pe3yJibTaTbi HeiibiTaH~ M eTanna Konee no 

o rrp e,lleJieHI1IO rrapaMeTpOB KHHeTHI.JeeKOH ,llHarpaMMbi yeTanOeTHOrO pa3pyrneH~ 

rrp11 KOMHaTHoif TeMrrepaType 11 rrp11 TeMnepaType M HHye 60°C. AHanl13 KoTopbiX 

IIOKa3biBaeT, 1.JTO ,L(aHHbie eTanH eKJIOHHbi K HI13KOTeMrrepaTypHOMY oxpyii1.JHBaHHIO, 

3ap O)l(,L(eHHe Tpeii(IIHbi B KOJieeax 6y,L(eT IIpOHCXOJI:IITb I1pll IIOJIO)l(llTeJibHbiX TeMIIe

paTypax, a HHTeHeiiBHbiH poeT H II3JIOM rrpH Hll3KHX OTpHU:aTeJibHbiX TeMrrepaTypax. 
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T a K )Ke 6brna pa3pa6oTaHa MaTeMaTI-rY:ecKa51 M o,n:enh pa3BHTH51 TpemHHbi B KO

necax rro,n: ,n:eilcTBHeM KpyroBoro H3rH6a, aHanorHqHoro, KaK H rrpH rrpoBe,n:eHHH 

CTeH,[(OBbiX HCllbiTaHHH If nonyqeHbi 3aBMCHMOCTH K03cpcpHUHeHTOB HHTeHCHBHOCTH 

Hai1p51)KeHH51 OT ,[(JIHHbi Tpell{HHbi M ycTaHOBJieHa y,n:OBJieTBOpHMa51 CXO,[(HMOCTb IIO

nyqeHHbiX pe3yJibTaTOB C 3KCIIepHMeHTanbHbiMH ,n:aHHbiMH . 

B q eTBepToM pa3)leJie pa3pa6 oTaHa ,UHHaMHqecKa51 Mo,n:enh BaroHa H rryTH, 

o rrpe,n:eneHa )KHByqeCTb KOJieC B 3KCnnya:raUHH. ~J151 OUeHKH H,II;C OCHOBHbiX Hecy

II(HX KOHCTPYKUHH BaroHa BO BpeM51 3KcrrnyaTaUHH B HacTo51mee BpeM51 ncrronh3YJOT 

MeTO)l TeH30MeTpHpoBaHH51. Cyw:ecTBYIOT H3MepHTenbHbie KoMrrneKCbi, no3BOJI51IO

mHe onpe,UeJ151Tb CHJIOBOe B03,UeHCTBHe Ha ITYTb M TeM CaMbiM OQeHHTb Harpy3KY Ha 

KOJieCHYIO napy BO BpeM51 )lBH)KeHH51 BaroHa, TaKMe KaK TeH30MeTpHqecKHe KOJieC

Hbie napbr. CoBpe:MeHHoe rrporpaMMHoe o6ecrreqeHHe no3BOJI51eT co3,n:aBaTb MaTeMa

TwqecKyiO MO,n:enb TeH30MeTpHqecKOH KOJieCHOH rrapbi H IIpOBO,[(HTb MO,n:enHpOBaHHe 

,[(HHaMHKH )KeJie3HO,ll;Op0)KHbiX 3KHTia)KeH B TIOJIHOH npOCTpaHCTBeHHOH ITOCTaHOBKe. 

B KaqecTBe o6beKTa Mo,n:enHpoBaHH51 6biJI Bbi6paH HaH6onee pacnpocTpaHeHHbiH Ha 

ceTH )Kene3HbiX ,Uopor PoccnH 3KcnnyaTHpyeMoro B pa3nwqHhiX KJIHMaTnqecKHX 

ycJIOBH51X- rpy30BOH llOJiyBarOH Ha TeJie)KKaX MOL(eJIH 18-100. 

CorrocTaBneHHe ,n:HHaMHqecKHX noKa3arenei1 M aTeMaTwqecKoil Mo,n:enH BaroHa 

npOBO,I(HJIOCb ITO pe3yJibTaTaM XO.[(OBbiX ,II,HHaMHKO-IIpoqHOCTHbiX HCIIbiTaHHH. J1c

IIbiTaHH51 BaroHa B I10p0)KHeM M rpy)KeHOM COCT051HHH IIpOBO,[(HJIHCb Ha cpHKCHpO

BaHHbiX yqacTKax nyTH ronyTBHH - 03epbi MocKOBCKOH )KeJie3HOH ,n:oporw: B np51-

MbiX yqacTKax rryTH L(O cKopocTH 90 KM/q, s KpHBbiX pa,nHycoM 300 M H 600 M. Co

rnacHo KOTOpbiM MO)KHO C,UenaTb BbiBOIJ:, qTo MaTeMaTHqecKa51 MO,[(eJib BaroHa If 

pen b COBOr O IIYTH a,n:eKBaTHO OITHCbiBaeT )lBH)KeHHe BaroH a B 3KCnnyaTaQHH If HMeeT 

y,n:OBJieTBOpHTeJibHYIO CXO,UHMOCTb ITO jlHHaMHqecKHM IIOKa3aTeJ151M. IJo pe3yJihTa

TaM MO,lleJIHpOBaHH51 6biJIH TIOJiyqeHbi ,UHarpaMMbi H3MeHeHH51 ,[(HHaMHqecKHX 

Hanp51)KeHHH B KOnecax rrpH pa3JIHqHbiX pe)KHMaX ,[(BH)KeHH51 M pa3JIIfqHbiX CKOpO

CT51X, rrocne qero .n;n51 cxeMaTH3aUHH pe3ynbTaTOB M onenHpoBaHIDI H onpe,n:eneHH51 

pacrrpe,n:eneHH51 aMIIJIHTY,U ,[(HHaMHqecKHX Haiip51)KeHHH OT qacTOTbi HX B03HHKHOBe

HH51 OHM 6biJIH o6pa6oTaHbi MeTO,UOM «L(O)K)l51». ,II;n51 cpopMHpOBaHH51 CYMMapHbiX 

,[(HarpaMM nonyqeHHbie ,L(HarpaMMbi 6biJIH rrpocyMMHpOBaHbi C yqeTOM HX Bep0.51T

HOCTH p eanH3aQHH. 

B cooTBeTCTBHH c pyKoBO)l51IUeM noKyMeHTOM n o peMOHTY H TexHwqecKOMY o6-

cny)KHBaHHIO H IlOJIO)KeHHIO 0 CHCTeMe TeXHHqecKOrO o6cny)KHBaHH51 If peMOHTa rpy-

30BbiX BarOHOB ycTaHOBJieHbi HOpMaTHBHbie Me)KpeMOHTHbie npo6erH: rrepBbiH nna

HOBbiH peMOHT HaCTyrra eT IlOCJie npOXO)K)leHH51 .[(HCTaHQHH 210 TbiC. KM, a nocne,n:y

IOII(He B 3aBHCHMOCTI1 OT BH,lla peMOHTa Bbii10JIH.51IOTC.51 C nepHO,[(IfqHOCTbiO 110 If 

160 TbiC. KlvL fiyTeM OTHOIIIeHH51 nonyqeHHOrO rrpo6er a BaroHa ,il;O ,[(OCTH)KeHH.51 KpH-
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TIIqecKOH .IJ:JIIIHbl Tpell(IIHbl K HOpMaTIIBHbiM Me)l(peMOHTHbiM ITpo6eraM 6biJIII pac

cqiiTaHbl K03<i><PIIU:IIeHTbl 3aiTaCa ITO )l(IIByl.JeCTH ITpii pa3JIIIqHOH TeMITepaType. 

B 3aKJnoqeuuu .n:IIccepTaUIIOHHOH pa6oThi co.n:ep)l(aTbC5I BbiBO.IJ:bi II ITpe.n:no)l(e

HIIH, 0606li(aiOli(IIe pe3yJihTaTbi BbiiTOJIHeHHOrO IICCJie,LJ;OBaHII5I. 

B npuJio~euuu ITpe,ncTasneHhi reoMeTpiiqecKIIe ITapaMeTpbi Konec II TeJie)l(eK 

rpy30BbiX BarOHOB. 

7. ~ocTouucTBo u ue.uocTaTKH B co.uepmauuu u o«f>opMJieuuu .uuccepTau;uu, 

BJIHHHHe OTMeqeHHhiX Hel(OCT3TKOB Ha KaqecTBO UCCJie,UOB3HHH 

K ,n;ocTOIIHCTBaM ,UIIccepTaU:IIOHHoro Hccne.n:osaHIIH cne,n;yeT OTHeCTII aKTYaJib

HOCTb TeMbi, Hayl.fHYIO HOBH3HY, TeopeTIIqecKyiO II ITpaKTIIqecKyiO 3HaqiiMOCTb. Co

HCKaTeJieM rpaMOTHO II3JIO)l(eHbl HayqHhie l1 060CHOBaHHbie TeXHIIqeCKIIe perneHH5I, 

ITOCB5Jll(eHHhie 6e30ITaCHOCTII 3KCITJiyaTaU:HII ITO,lJ;Bll)l(HOrO COCTaBa Ha OCHOBe HCCJie

,lJ;OBaHIUI )l(llByl.JeCTII KOHCTPYKUHH nx Konec. 

Hap51,n;y c o6meH: ITOJIO)l(IITeJihHOH oueHKOH pa6oTbi ITO ,n;HccepTaU:HH H aBTope

<PepaTy IIMeiOTC51 cne.n:yiOlUIIe 3aMel.JaHH5I: 

- B TeKCTe ,UHCCepTaUHH OTCYTCTByeT OUeHKa HaiTp5I)l(eHHO-,ne<}?opMHpOBaHHOrO 

COCT05IHH5I OT TeXHOJIOrHl.feCKIIX, OCTaTOl.JHhiX II MOHTa)l(HbiX HaiTp5I)l(eHHH B KOJieCaX 

ITpll IICITOJib30BaHHH KOHel.JH0-3JieMeHTHbiX MO.IJ:eJieif; 

- He yqTeHhi napaMeTphl, OKa3hiBaiOWHe BJIH5IHIIe Ha CKOpOCTb paciTpOCTpaHe

HII5I Tpeli(HHhi, TaKHe KaK .nerpa,n;aUHH MeTru1Jia, BJIH5IHHe KOpp03HH H ,npyrHX arpec

CHBHbiX cpe.n; 

- He npe.n:cTaBJieHa OUeHKa )I(IIByl.JeCTII ITpii ,npyriiX KJIIIMaTIIqecKHX TeMITepa

Typax~ a TaK)l(e rrpH II3MeHeHIIH ee BO BpeM51 3KCTIJiyaTaUHII; 

- He TIOH51THO, KaK l13 ITOJiyqeHHhiX 3aBHCHMOCTeH (piiCYHKH 4.19 H 4.20) OU:e

HHBaeTC5I KpiiTH1.JeCKa5I ,I(JIIIHa TpelUIIHhi B KOJieCaX I1pii IICCJie,nyeMbiX TeMITepaTy

pax; 

- HeKOTOphie BhiBO,llhi I1 3aKJIJOqeHH51 HOC51T OITIICaTeJibHbiH xapaKTep )l(eJiaTeJib

HO yKa3hiBaTb flOJiyqeHHbie KOHKpeTHbie pe3yJihTaThl II peKOMeH,I(aU:IIH. 

0TMet.IeHHhie He.IJ:OCTaTKII He CHII)l(afOT Kal.feCTBO HCCJie,I(OBaHIIH II He OKa3biBa

IOT cyll(eCTBeHHOrO BJIH51Hll51 Ha OCHOBHhie TeopeTIIl.JeCKHe H rrpaKTIIqeCKHe pe3yJib

TaTbl ,lJ;IICCepTaUHH. 

8. Jluqnhiii BKJia.u. Pe3yJibTaTbi, npHse.neHHbie B ,I(IIccepTaU:HOHHOH pa6oTe 

rrpii rrporH03HpOBaHHH 6e30ITaCHOH 3KCnnyaTaUHH KOJieC rpy30BbiX BarOHOB MeTO

,I(aMH MeXaHHKH pa3pyrneHH5I, ITOJiyl.JeHbi aBTOpOM CaMOCT05ITeJibHO, a IIMeHHO: 

1. Pe3yJibTaTbi Hccne,nosaHIIH napaMeTpos )l(HByqecTII u:enbHOKaTaHbiX H JIHTbiX 

Konec KonecHoil naobi rpy3osoro saroHa H napaMeTpos K)::(YP IIX MeTanna; 

2. CIToco6 orrpe,neneHH5I Kl1H Ha cppoHTe Tpeill.IIHbi rryTeM ITpoBe,neHH5I Tpex

MepHoro MO.IteJIHDOBaHII5I pa'3BHTH5I ycTaJIOCTHOH Tpeil1,IIHbl B ,I(IICKe KOJieca; 
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3. MeTo,n: Hccne,n:osaHH5l 3KcnnyaTaU,HOHHoro Hanp5I)l(eHHO- .n:e<PopMnpoBaHHoro 

COCT0 5IHH5l KOJieca rpy30BOrO Baro Ha cpe,n:CTB3Mll BHpTyanbHOrO MO,n:enHpOBaHH5I; 

4. MeTO.LJ:HKa pacqeTa )l(HByqecTH Konec, c y Y.JeTOM BJIH5IHH5l oTpnu;aTenbHbiX 

TeMrrepaTyp, o6ecneqlfB3IOIUHX C 3a,n:a HHOH Bep05ITHOCTbiO 6e30IIaCHOCTb 3KCrrnya

T3U:HH. 

9. CooTBeTCTBHe aBTopec~JepaTa ocuoBHOMY coLJ;ep~auuro LJ;HccepTau;uu 

Co,n:ep)l(aHHe aBTopecpepaTa ,n:HccepTaUHH cooTBeTCTByeT co,n:ep)l(aHHIO ,n:Hccep

TaU:HOHHOH pa60Tbl, BKJIIOqaeT o6ruyiO xapaKTepHCTHKY pa60Tbl, c o,n:ep)l(HT KpaTKOe 

H3JIO)l(eHHe pa3)lenos H nonyqeHHbie pe3ynhTaTbi Hccne,n:oBaHH5I. 

10. lloJIHOTa ony6JIHKOBauu s pelyJihTaToB. ITo pe3ynhTaTaM Hccne,n:oBaHHH, 

ony 6 JIHKOB3HO 12 neqaTHblX pa60T, B TOM qJ1CJie 4 CTaTeH B )l(ypHanax, BKJIIOY.JeHHbiX 

B nepeY.JeHh se,n:yruHx peu:eH3HpyeMbiX H31l3HHM, peKoMeH,n:osaHHbiX BAK Poccnn H 

B H3,n:aHH5IX, BXO.LJ:5IIUHX B Me)l(,n:yHap o ,n:HyiO cHcTeMy U:HTHpoBaHH5l Scopus. ITonYY.Je

Ho 2 naTeHTa Ha H3o6peTeHHe. 

11. CooTBCTCTBUe LJ;HCCepTau;uu " aBTOpecJ>epaTa Tpe60B3HHHM rocT p 

7.0.11-2011. 
,llHc cepT3UI15I H aBTOpecpepaT COOTBeTCTBYIOT Tpe60B3Hll5IM rOCT p 7.0.11-

201 1. «CHCTeMa CT3H)lapTOB flO HHQlOpMaUHH, 6H6JIH OTeqHoMy ll H3,n:aTeJibCKOMY 

,n:eny. ,[(HccepTaU:H51 H aBTopecpepaT ,n:HccepTaUHH. C TpyKTypa H rrpasnna o<PopMne

HH5l». M.: CTaH,n:apTHH<PopM.- 2012. 

12. 3aKJIJOqeuue 0 COOTBCTCTBHH LJ;HCCepT3IJ;HH KpHTepHHM, YCT3HOBJICH

HhiM «llo.JJo~euueM o npucy~euuu yqenhiX cTeneueih> no nynKTaM 10, 11 u 14 

)lHCCepTaUHOHHOe HCCJiellOBaHHe llpOBe)leHO B COOTBeTCTBHH C IIaCIIOpTOM 

HayY.JHOH CIIeUHfuihHOCTH 2.9.3 - IJO)lBll)l(HOH COCTaB )l(eJie3HbiX ,n:opor, T5Ira IIOe3.LJ:OB 

H 3JieKTpH~I1K3UH51, H COOTBeTCTByeT KpHTeOI15JM, ycTaHOBJieHHbiM «fiOJIO)l(eHHeM 0 

rrpHCY)l(.LJ:eHHH yqeHhiX CTeneHeH», B TOM qHcne: 

- B COOTBeTCTBHH C nyHKTOl\1 10 .LJ:HCCepTaU,H5I H3IIHCaHa 3BTOpOM CaMOCT05I

TeJibHO, o6nanaeT BHyTpeHHHM e,n:HHCTBOM. CO)lep)l(HT H OBbie HayY.JHble pe3yJibTaTbl 

H I10JIO)l(eHH5I, Bbl)lBHraeMbie llJl5l rry6nHqHOH 33IUHThl , qTo CBH,l(eTeJihCTByeT 0 JIIfq

HOM BKJia,l(e aBTOpa )lHCCepTaU:HH B HayKy; 

- B COOTBeTCTBHH C rryHKTOM 11 OCHOBHbie HayqHble pe3yJibT3Tbl .LJ:HCCepTal(HH 

,l(OCT3TOqHo I10JIHO OTpa)l(eHhl B peU:eH3HpyeMhiX HayY.JH bi X H3.LJ:3HH5IX. 

- B COOTBeTCTBHH C rryHKTOM 14 B .LJ:HCCepTaQHH co,n:ep)l(3TbC5J CCbiJIKH Ha aBTO

pOB H HCTOqHJIIKH 3aHMCTBOBaHH5l M3Tepi13J10B HJIH OT)leJihHblX pe3yJibTaTOB, a TaK)l{e 

Ha HayqHbie pa60Thl, BbiTIOJIHeHHbie JIHLJ:HO COHCKaTeJieM yqeHOH CTerreHH ll B COaB

TOpCTBe. 
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13. 3aKJnoqeuue o cooTBeTCTBHH uuccepTauuu n. 9 «lloJio~euu.H o npu

cy~euuu yqeubiX cTeneueii>> 

)l,HccepTaUHOHHa5I pa6oTa no aKTyanhHOCTH H36paHHOH TeMbi, CTerreHH o6oc

HOBaHHOCTH HayLJHbiX IIOJJO)J(eHHH, BhiBO)lOB, peKOMeH,L(aL(HH, HX ,L(OCTOBepHOCTH H 

HOBH3He, a TaK)J(e ITO CO,llep)J(aHHIO, Hayl.JHOMY ypoBHIO H 3aBepiiieHHOCTH 5IBJJ5IeTC5I 

3aKOHl.feHHOH Hayl.fHO-KBanH~HKaUHOHHOH pa60TOH H COOTBeTCTByeT Tpe6oBaHH5IM 

rr . 9 I1ono)J(eHH5J o npHCY)J(LleHHH yLJeHhiX cTeneHeii, YTBep)J()leHHoro ITocTaHoBne

HHeM llpaBHTenhCTBa P<l> OT 24 ceHT5I6p5I 2013 NQ 842, a ee aBTop, llyHHH BHTanHii 

B na,L(HMHpOBHLJ, 3acny)J(HBaeT rrpHcy)J()leHHSI yqeHoii cTerreHH KaH,L(H)laTa TexHHLJe

CKHX HayK TIO CIIeUHaJJbHOCTH 2.9.3. - «llO,L(BH)KHOH COCTaB )J(eJJe3HbiX ,L(Opor, T5Ira 

IIOe3,L(OB H 3JJeKTpHcpHKaUH5l». 

O<!>HUHanhHhiH onnoHeHT, 

,L(OKTOp TeXHJ-rqecKHX HayK no CITeUHanbHOCTH 

2.9 .3 - Tio,n:BH)KHOH COCTaB )KeJJe3HbiX )lOpor. 

T.Sira TIOe3,L(OB H 3JJeKTpH<l>HKaUH5I, ,L(OUeHT, 

npo<Peccop Kacpe)lpbl «3neKTpHLiecKa.sr T5lra» 

~e)lepanhHOfO r o "'Y ,n:apCTBeHHOfO 6IO,ll)KeTHOfO 

o6pa30BaTeJJhHOfO yqpe:>K,Uei-Hf.SI BhiCIIIero 

o6pa30BaHIUI «I1eTep6yprCKI!H rocy.napCTBeHHhiH 

y HHBepcHTeT nyTeii coo6meHIUI 

I1Mne1JaTopa i\.~leKcaH.npa» 

clkllf-
Bopo6beB AneKcaH,np An<t>eeBHLJ 

«5!, Bopo6beB AneKcaHnp A.T£<fleeBHt.{, nam cornacHe Ha BKJJJOqeHHe CBOHX rrepco

HanhHbiX L(aHHbiX B )lOKyMeHThl, CB.SI3aHHbie C pa60TOH )lHCCepTaL(HOHHOfO COBeTa H 

HX .rrannHeilruyiD o6pa6oTKY». 

)lOKTOp TeXHHqecKHX HayK, 

npo4leccop t3opo6neB AneKcaH,np An<PeeBHq 

190031, Poccn.H r. CaHKT-TieTep6ypr, MocKOBCKHH rrp., ,n. 9 

Ten.: +7 (921) 975-ll-98; Email: 79219751198@yandex.ru 
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