
OT3hIB o4Jm.-UaJlhHOrO OnnOHeHTa 

Ha )J,HCCepTaLUiOHHYIO pa60TY qeperraHOBa IfBaHa AJIeKCaH)J,pOBHqa «BJIHSIHHe TeMrrepaTyphI Ha 

OTKOJIhHYIO rrpOqHOCTh H y)J,apHYIO C)I(HMaeMOCTh rrOJIHMepOB B CJIa6hIX y)J,apHhIX BOJIHaX», 

rrpe)J,CTaBJIeHHYIO Ha COHCKaHHe yqeHOH CTerreHH KaH)J,H)J,aTa CPH3HKO-MaTeMaTHqeCKHX HaYK rro 

crreumUlhHOCTH 1.3.17 - XHMHqeCKa~ cpH3HKa, ropeHHe H B3phIB, cpH3HKa 3KCTpeMaJIhHhIX COCTO~HHH 

BemeCTBa 

,UHccepTaUHOHHa~ pa60Ta qeperraHoBa HBaHa AJIeKcaH)J,poBHqa rrOCB~meHa aKl)'aJlhHOH 

rrp06JIeMe CPH3HKH 3KCTpeMaJIhHhIX COCTO~HHH BemeCTBa - HCCJIe)J,OBaHHIO rrOBe)J,eHH~ rrOJIHMepHhIX 

MaTepHaJIOB rrpH BhICOKOCKOPOCTHOM Y)J,apHO-BOJIHOBOM HarpY)I(eHHH B llIHPOKOM )J,Harra30He 

TeMrreparyp. TIOJIHMephI C Ka)l()J,hIM rO)J,OM Bce HHTeHCHBHee HCrrOJIh3YIOTC~ B KOHCTPYKUHOHHhIX 

3JIeMeHTax aBHaUHoHHoH H KOCMHqeCKOH TeXHHKH, 3JIeMeHTax 6poHe3amHThI, H3rOTaBJIHBaeMhlX B 

TOM qHCJIe C rrpHMeHeHHeM aMHTHBHhIX TeXHOJIOrHH. H3)J,eJIH~ H3 rrOJIHMepHhIX MaTepHaJIOB MorYT 

rrO)J,BepraThC~ HHTeHCHBHhIM )J,HHaMHqeCKHM B03)J,eHCTBH~M rrpH Pa3JIHqHhIX TeMrrepaTypax, BKJIlOqa~ 

OTpHuaTeJIhHhle H 6JIH3KHe K TeMrrepaTypaM CTeKJIOBaHH~ HJIH rrJIaBJIeHH~. HeCMOTp~ Ha 

rrpaKTHqeCKYIO Bocrpe60BaHHOCTh, CHCTeMaTHqeCKHe 3KcrrepHMeHTaJIhHhle )J,aHHhle 0 BJIH~HHH 

TeMrrepaTyphI Ha y)J,apHYIO C)I(HMaeMOCTh H OTKOJIhHYIO rrpOqHOCTh TaKHX pacrrpOCTpaHeHHhIX 

rrOJIHMepOB, KaK rrOJIHKap60HaT, aKpHJIOHHTPHJI 6YTa)J,HeH CTHPOJI (AEC-rrJIaCUIK) H 

CBepXBhICOKOMOJIeKYJI~pHhIH rrOJIH3THJIeH (CBMTI3), )J,O HaCTO~mero BpeMeHH 6hIJIH KpaHHe 

OrpaHHqeHhl. ,UHccepTaUH~ BOCrrOJIH~eT 3TOT rrp06eJI, qTO orrpe)J,eJI~eT ee BhICOKYIO aKTYaJIhHOCTh KaK 

C CPYH)J,aMeHTaJIhHOH, TaK H C rrpmrna)J,HOH TOqeK 3peHH~. 

HaY'IHaH HOBU3Ha pa60Thi He BhI3hIBaeT COMHeHHH. ABTOPOM BrrepBhle rrpe)J,JIO)l(eHhI H 

oTpa60TaHhI OpHrHHaJIhHhle 3KcrrepHMeHTaJIhHhle MeTO)J,HKH Y)J,apHO-BOJIHOBOrO HarpY)I(eHH5I 

06pa3UOB H3 rrOJIHMepHhIX MaTepHaJIOB rrpH HarpeBe H OXJIa)l()J,eHHH C O)J,HOBpeMeHHOH pemCTpaUHeH 

rrpocpHJIeH CKOPOCTH CB060)J,HOH rrOBepXHOCTH B )J,Harra30He OT -120°C )J,O +18S°C. TIOJIyqeHhI HOBhle 

)J,aHHhle 06 Y)J,apHoH C)I(HMaeMOCTH H OTKOJIhHOH rrpOqHOCTH rrOJIHKap60HaTa, AEC-rrJIaCTHKa H 

CBMTI3 rrpH Harrp5l)l(eHH~X C)I(aTH5I )J,O 1,3 rTIa. Orrpe)J,eJIeHO KaqeCTBeHHoe H KOJIHqeCTBeHHOe 

BJIH5IHHe TeMrrepaTyphI, rrpH KOTOPOH rrpOH3BO)J,HJIHCh 3KcrrepHMeHThI KaK rrpH rrOBhIllleHHhIX, TaK H 

rrpH rrOHH)I(eHHhIX TeMrrepaTypax. YCTaHOBJIeHhI 06mHe 3aKoHoMepHocTH H oc06eHHocTH BJIH5IHH5I 

CTeKJIOBaHH~ B rrOJIHKap60HaTe H rrJIaBJIeHH5I B CBMI13 Ha CHH)I(eHHe OTKOJIhHOH rrpOqHOCTH, a 

TaK)I(e BhrnBJIeHa CB5I3h xapaKTepa OTKOJIhHOrO pa3pyweHH5I C BHYTpeHHeH CTpYKTYPOH HCCJIe)J,yeMhlx 

rrOJIHMepoB. B AEC-rrJIaCTHKe 3HaqHTeJIhHOrO CHH)I(eHH~ OTKOJIhHOH rrpOqHOCTH BhIllie TeMrrepaTyphI 

CTeKJIOBaHH~ BhrnBJIeHO He 6hIJIO. 

TIpaKTU'IeCKaH 3Ha'iUMOCTh pa60ThI 3aKJIlOqaeTC~ B TOM, 

3KcrrepHMeHTaJIhHhle 3aBHCHMOCTH MorYT 6hITh Herrocpe)J,CTBeHHO HCrrOJIh30BaHhI )J,JI~ KaJIH6pOBKH H 

BepHcpHKaUHH MaTeMaTHqeCKHX MO)J,eJIeH )J,ecpopMHpOBaHH~ H pa3pYllleHH~ rrOJIHMepHhIX MaTepHaJIOB 



IIpH BhICOKOCKOPOCTHhIX B03)leHCTBH5.lX, a TaK)Ke IIpH IIpOeKTHpOBaHHH KOHCTPYKUHOHHhIX H3)leJIHH, 

pa60TaIOIUHX B YCJIOBH5.lX )lHHaMHqeCKHX HarpY30K B nmpOKOM )lHaIIa30He H3MeHeHH5.l TeMIIepaTYp. 

CTpYKTYpa H CO)1;ep~aHHe pafiOTbl 

L(HccepTaUHOHHa5.l pa60Ta o6beMoM 121 cTpaHHU COCTOHT H3 BBe)leHH5.l, II5.lTH rJIaB, 3aKJIIOqeHH5.l 

H CIIHCKa JIHTepaTyphI H3 109 HaHMeHOBaHHH. Pa60Ta XOPOllIO CTPYKTYpHpoBaHa, H3JIO)KeHa JIOrHqHO 

H IIOCJIe)lOBaTeJIhHO. 

nepBaH rJlaBa CO)lep)KHT 0630p JIHTepaTyphI IIO ¢H3HKe Y)lapHhIX BOJIH, MexaHH3MaM 

OTKOJIhHOrO pa3pYllIeHH5.l H oco6eHHOCT5.lM IIOBe)leHH5.l IIOJIHMepOB IIpH )lHHaMHqeCKOM HarpY)KeHHH. 

I1poaHaJIH3HpOBaHo BJIH5.lHHe TeMIIepaTyphI Ha CBOHCTBa MaTepHaJIOB, qTO II03BOJIHJIO aBTopy qeTKO 

C¢OPMYJIHpOBaTh ueJIh H 3a)laqH HCCJIe)lOBaHH5.l. 

BTopaH rJlaBa IIOCB5.lIUeHa OIIHcaHHIO 3KcIIepHMeHTaJIhHhIX MeTO)lHK. 110)lP06HO IIpe)lCTaBJIeHhI 

MeTO)lhI reHepaUHH Y)lapHhIX BOJIH (IIHeBMaTHqeCKa5.l IIYllIKa, B3phIBHhle YCTpoHcTBa), MeTO)l 

perHCTpaUHH IIpO¢HJI5.l CBo6o)lHOH IIOBepXHOCTH Ha OCHOBe JIa3epHOH )lOIIJIepOBCKoH 

HHTep¢epoMeTpHH VISAR, a TaK)Ke OPHrHHaJIhHhle pa3pa60TKH aBTopa IIO HarpeBY H OXJIa)K)leHHIO 

06pa3UOB B YCJIOBH5.lX Y)lapHOrO 3KCIIepHMeHTa. Oco6oro BHHMaHH5.l 3aCJIY){<HBaeT MeTO)lHKa 

pemcTpaUHH y)lapHhIX a)lHa6aT C HCIIOJIh30BaHHeM IIJIaCTHHhI-CBH)leTeJI5.l H3 HaTpHeBo-H3BecTKoBoro 

CTeKJIa. 

TpeTbH, 'IeTBepTaH H nHTaH rJlaBbl CO)lep)KaT OCHOBHhle 3KcIIepHMeHTaJIhHhle pe3YJIhTaThI 

)lJI5.l IIOJIHKap6oHaTa, AEC-IIJIaCTHKa H CBMI13, COOTBeTCTBeHHO. B Ka)K)lOH maBe IIOCJIe)lOBaTeJIhHO 

IIpe)lcTaBJIeHhI aHaJIH3 BOJIHOBhIX IIpO¢HJIeH, IIOCTpoeHHe y)lapHhIX a)lHa6aT, paCqeT OTKOJIhHOH 

IIPOqHOCTH H CKopocTeH )le¢OpMHpOBaHH5.l, a TaK)Ke o6cY)K)leHHe BJIH5.lHH5.l TeMIIepaTyphI. Pe3YJIhTaThI 

IIPOHJIJIIOcTpHpoBaHhI KaqeCTBeHHhIMH pHCYHKaMH. 

B 3aKJlIO'IeHHH C¢OPMYJIHpOBaHhI OCHOBHhle BhIBO)lhI, KOTophle IIOJIHOCThIO COOTBeTCTBYIOT 

IIOCTaBJIeHHhIM 3a)laqaM H IIOJIO)KeHH5.lM, BhIHOCHMhIM Ha 3aIUHTY. 

)1;ocToBepHocTb H OfiocHoBaHHoCTb IIOJIyqeHHhIX pe3YJIhTaTOB 06eCIIeqHBaeTC5.l IIpHMeHeHHeM 

aIIpo6HpoBaHHhIX MeTO)lOB (IIHeBMaTHqeCKa5.l IIYllIKa, B3phIBHhle reHepaTophI, HHTep¢epoMeTpH5.l 

BhlCOKoro pa3pellIeHH5.l VISAR), BOCIIPOH3BO)lHMOCThIO 3KcIIepHMeHTaJIhHhIX )laHHhIX, 

HCIIOJIh30BaHHeM He3aBHCHMhIX MeTO)lHK KOHTPOJI5.l (,[(CK, peHTreHocTpYKTYPHhIH aHaJIH3, 

OIITHQeCKa5.l MHKPOCKOIIH5.l), a TaK)Ke XOpOllIHM comaCHeM IIOJIYQeHHhlX IIpH KOMHaTHOH TeMIIepaType 

y)lapHhlx a)lHa6aT C JIHTepaTypHhIMH )laHHhIMH. 

JIH'IHbIH BKJla)1; aBTopa B IIpoBe)leHHH 3KcIIepHMeHToB H aHaJIH3e )laHHhIX 5.lBJI5.leTC5.l 

OIIpe)leJI5.lIOIUHM. OCHoBHhle pe3YJIhTaThI )lHCCepTaUHoHHoH pa60ThI IIOJIYQeHhI aBTopOM, 

oIIy6JIHKOBaHhI B 3 CTaTh5.lX B peueH3HpyeMoM )KypHaJIe, peKOMeH)lOBaHHOM BAK (<<)I{ypHaJI 

TeXHHQeCKOH ¢H3HKH»), H aIIpo6HpoBaHhI Ha POCCHHCKHX H Me)K)lYHapO)lHhIX KOH¢epeHUH5.lx. 

http:KOH�epeHUH5.lx
http:CTaTh5.lX
http:IIOJIO)KeHH5.lM
http:YCJIOBH5.lX
http:oco6eHHOCT5.lM
http:YCJIOBH5.lX
http:B03)leHCTBH5.lX


3aMeqaHHH H BonpOCbI no COJJ.epiKaHHIO aBTopecjlepaTa H JJ.HccepTaUHH: 

1. liIcCJIe)lyeMble rrOJIHMepbI jlBJIjlIOTCjI Bjl3KoyrrpymMH MaTepHaJIaMH H rrpOjlBJIjlIOT HeJIHHeHHble 

CBOHCTBa, Bblpa)KeHHble B 3aBHCHMOCTH <pH3HKo-MeXaHHqeCKHX xapaKTepHcTHK, B TOM qHCJIe 

MO)lYJIeH yrrpyrocTH, He TOJIbKO OT aMrrJIHTY)lbI HarpY)KaIOmerO HMrrYJIbca, HO H OT CKOPOCTH 

)le<popMHpOBaHHjI. ITo:nOMY rrpe)lCTaBJIeHHe <PPOHTa HarpY3KH B BH)le Y)lapHOH BOJIHbI He COBceM 

KoppeKTHO, TaK KaK <pPOHT He jlBJIjleTCjI KOHeqHbIM CKaqKOM, a jlBJIjleTCjI "pa3Ma3aHHbIM" rro BpeMeHH 

rrpO<pHJIeM )lJIjI Bjl3Koyrrpyroro MaTepHaJIa. B CBOIO Oqepe)lb 3TO BbI3bIBaeT He06xo)lHMOCTb yqeTa 

BJIHjlHHjI CKOPOCTH )le<popMaUHH B <popMYJIe )lJIjI ypaBHeHHjI a)lHa6aTbI (1.11). Ha CTp. 22 

)lHCCepTaUHH OTMeqaeTCjI, qTO HHcTPYMeHTaJIbHOe orrpe)leJIeHHe 06'beMHOH CKOPOCTH 3BYKa 

rrOJIyqaeTCjI HH)Ke 3HaqeHHjI "UYJIeBOH" CKOPOCTH B (1.11), KOTOp~ B CBOIO Oqepe)lb rrpeBblllIaeT 

rrpO)lOJIbHyIO CKOPOCTb 3ByKa. CBjl3aHO JIH 3TO C HeyqeTOM BJIHjlHHjI CKOPOCTH )le<p0pMaUHH B 

HHcTpYMeHTaJIbHOM MeTO)le H3MepeHHjI CKOPOCTH 3BYKa? 

2. B pa60Te HCrrOJIb3YeTCjI aKYCTHqeCKOe rrpH6JIH)KeHHe )lJIjI orrpe)leJIeHHjI OTKOJIbHOH rrpOqHOCTH 

Pa3JIHqHbIX rrOJIHMepHblx MaTepHaJIOB. O)lHaKO )lJIjI rrO)l06HbIX MaTepHaJIOB, rrpOjlBJIjlIOmHX 

Bjl3KoyrrpyrHe CBOHCTBa B BOJIHe pa3rpY3KH, TaK)Ke B03HHKaIOT HCKa)KeHHjI rrp0<pHJIjI CKOPOCTH, 

CBjl3aHHble C )lHCnepCHeH CKOPOCTH 3BYKa HRH peJIaKCaUHoHHbIMH jlBJIeHHjlMH. HaCKOJIbKO 

060cHoBaHHo rrpHMeHeHHe )laHHOrO rrpH6JIH)KeHHjI )lJIjI Bcex HCCJIe)lOBaHHblX rrOJIHMepOB, oc06eHHo 

)lJIjI ABC-rrJIaCTHKa H CBMIT3, r)le OTKOJIbHbIH HMrryJIbC Bblpa)KeH cJIa60 HJIH OTCYTcTByeT? 

3. ITpoBO)lMJIaCb JIH oueHKa rrorpelliHocTH H3MepeHHjI BOJIHOBbIX rrpo<pHJIeH MeTO)lOM )lOrrJIepOBCKoH 

HHTep<pepoMeTpHH, CBjl3aHHaji C HCrrOJIb30BaHHeM TOHKoro OTpa)KaIOmerO CJIOjl H3 <pOJIbrH C yqeTOM 

CJIOjl 3rrOKCH)lHOrO KJIejl? 

4. ,n:JIjI nOJlHKap60HaTa C ueJIbIO rrocTpOeHHjI a)lHa6aT fIOroHHo rrpOBO)lHJIaCb CepHjI 3KcrrepHMeHToB C 

3JIeKTpOKOHTaKTHbIM MeTO)lOM H3MepeHHjI CKOPOCTH BOJIHbI Y)lapHO-C)KaTOrO MaTepHaJIa, a )lJIjI ABC­

rrJIaCTHKa H CBMIT3 HCrrOJIb30BaJICjI MeTO)l Ha OCHOBe H3MepeHHjI CKOPOCTH CB060)lHOH rroBepxHocTH 

rrJIaCTHHbI-CBH)leTeJIjI. BbIJIO 6bI HHTepecHo cpaBHHTb 06a rrO)lXO)la rro orrpe)leJIeHHIO a)lHa6aT 

fIOroHHo Ha O)lHOM MaTepHaJIe. 

5. ,n:aBJIeHHe P, BHyTpeHHjIjI 3HeprHjI E H e)lHHHqHbIH 06'beM V He KOHKpeTH3HpOBaHbI B crrHCKe 

0603HaqeHHH. 

6. YpaBHeHHjI 1.1-1.3 cO)lep)KaT He3HaqHTeJIbHble OrreqaTKH, a caMH ypaBHeHHjI CJIe)lOBaJIO 6bI 

3arrHCaTb B JIarpaH)KeBOH <P0PMYJIHpOBKe, HarrpHMep, KaK B pa60Te [15]. 

7. B TeKCTe aBTope<pepaTa Ha CTp. 7 (pHC. 1) H B TeKCTe )lHCCepTaUHH Ha CTp. 48 (pHC. 16) HyMepaUHjI 

3JIeMeHTOB C60PKH He rrOJIHOCTbIO COOTBeTCTByeT. TaK)Ke B aBTope<pepaTe OTCYTCTBYeT orrHcaHHe 

Pa3HHUbI cxeM 3KcrrepHMeHTOB C HarpeBOM H OXJIa)K)leHHeM. 

8. OrrTHqeCK~ cxeMa Ha pHC. 12a CJIHllIKOM yrrpomeHHaji H HCKa)KaeT )leHCTBHTeJIbHOe 

pacrrpOCTpaHeHHe JIyqeH. 



9. Ha pHC. 21 Heo6xoJ(HMO 6hIJIO rrpHBecTH BTOPYIO OCh J(JUI 3HaqeHHH rrepBoH rrpoH3BoJ(HOH 

TerrJIOBOrO rrOTOKa, TaK)I(e rrpHcYTcTBYeT OrreqaTKa B pa3MepHOCTH TerrJIOBOrO rrOTOKa. 

10. K orrHcaHHIO pHC. 27 J(HccepTaI..{HH (pHC. 3 aBTope¢epaTa) Heo6xoJ(HMO 6hIJIO rrpHBeCTH 

paclllH¢poBKY J(JI5I qepHhIX H UBeTHhIX JIHHHH. 

YKa3aHHbIe 3aMeqaHH5I He CHH)I(aIOT 06meH BhICOKOH oueHKH J(HccepTaUHOHHOH pa60TbI B ueJIOM. 

)J;HccepTaUHOHHa5I pa60Ta qeperraHOBa I1BaHa AJIeKCaH.D:pOBHqa «BJIH5IHHe TeMrrepaTyphI Ha 

OTKOJIbHYIO rrpOqHOCTh H yJ(apHYIO C)I(HMaeMOCTh rrOJIHMepOB B CJIa6hIX yJ(apHhIx BOJIHax» 51BJI5IeTC5I 

3aKOHqeHHbIM HayqHO-KBaJIH¢HKaUHOHHhIM HCCJIeJ(oBaHHeM, cOJ(ep)l(amHM pellleHHe aKTYaJIhHOH 

3KcrrepHMeHTaJIhHOrO orrpeJ(eJIeHH5I J(HHaMHqeCKHX xapaKTepHcTHK rrOJIHMepHhIX 

MaTepHaJIOB B lllHPOKOM TeMrrepaTyp HoM J(Harra30He. ITo cOJ(ep)KaHHIO, 06'heMY BhIIlOJIHeHHhIX 

HCCJIeJ(OBaHHH, aKTYaJIhHOCTH, HOBH3He, HayqHOH H rrpaKTHqeCKOH 3HaqHMOCTH, J(ocToBepHocTH 

rrOJIyqeHHhIX pe3yJIbTaTOB pa60Ta rrOJIHOCThIO cooTBeTcTBye'f Tpe6oBaHH5IM «ITOJIO)l(eHH5I 0 rrOp5lJ(Ke 

rrpHcY)l(J(eHH5I HayqHbIX CTerreHeH», YTBep)l(J(eHHOrO ITocTaHOBJIeHHeM ITpaBHTeJIhCTBa P<I> OT 

24.09.2013 r. NQ842 (B J(eHcTBYIOmeH peJ(aKUHH), rrpeJ('h5lBJI5IeMhIM K KaHJ(HJ(aTCKHM J(HccepTaUH5IM, a 

ee aBTop, qepeilaHOB I1BaH AJIeKcaHJ(poBHq, 3acny)l(HBaeT rrpHCY)l(J(eHH5I yqeHOH CTerreHH KaHJ(HJ(aTa 

¢H3HKo-MaTeMaTHqeCKHX HayK rro CrreUHaJIbHOCTH 1.3.17 - XHMHqeCKa51 ¢H3HKa, ropeHHe H B3phIB, 

¢H3HKa 3KcTPeMaJIhHhIX COCT05lHHH BemeCTBa. 
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ITepMcKoro ¢eJ(epaJIhHOrO HCCJIeJ(OBaTeJIhCKOrO ueHTpa 

YpaJIhCKOrO OTJ(eJIeHH5I POCCHHCKOH aKaJ(eMHH HayK 

(aJ(pec 614013, POCCH5I, r. ITepMh, y JI. AKaJ(eMHKa KOpOJIeBa, 1 

TeJIe¢oH: +7(342)237-83-12 E-mail: buv@icmm.ru, https:llwww.icmm.ru/). 

Kall)\lI)\aT <P"3"KO-MareMaTH~eCK"X HayK (cneU"aJI~1.02.04) 

__-----".~_ - .""----- Ina5lHJ(HH IOPHH BHTaJIbeBHq/_ ) 

« 25» Ma5I 2026 r . 

.5I, na5lHJ(HH IO.B., J(aIO comaCHe Ha o6pa6oTKY MOHX rrepCOHaJIhHbIX J(aHHhIX, CB5I3aHHYIO C 3amHTOH 

J(HccepTaUHoHHoH pa60TbI H O¢OpMJIeHHeM aTTeCTaUHO 

ITOJ(rrHCh KaHJ(HJ(aTa ¢H3HKo-MaTeMaTHQeCKHX H,!-yi<, cTapmero HaYQHOrO COTpYJ(HHKa 

IO.B. na51HJ(HHa rroJ(TBep)l(J(aIO 

YQeHbIH ceKpeTaph I1MCC YpO PAH .....,--,-_".--;-,:..;-_----'_-/IOpJIOBa HaTaJIH5I ArreKceeBHa/ 

http:https:llwww.icmm.ru
mailto:buv@icmm.ru

