
OT3hiB 
OcpiiU:IIaJihHoro onnoHeHTa Ha .IJ:IICcepmn:IIoHHYJO pa6oTy lllapaKmaH3 AHTOHa 
CepreeBII~a "BOCCT AHOBJIEHHE ITAP AMETPOB MEIDIIOJnEfOC.5I BO 
BPEMEHH ITPOCTP AHCTBEHHOfO TEMITEP A TYPHOfO P ACITPE.lJ:EIIEHH.5I 
MO,n:EJihHhiX EHOJIOrHqECKHX OE'hEKTOB METO.lJ:OM 
AKYCTOTEPMOfPA<I>HH", npe.n:cTaBneHHYJO Ha coiicKaHIIe ~eHoH: cTeneHH 
KaH.IJ:II.IJ:aTa cpi13IIKO-MaTeMaTII~eCKIIX HaYK no cneU:IIaJibHOCTII 01.04.03 
pa.IJ:I10cpi13IIKa. 

1. AKcya.TihHOCTL TeMhl 

.lJ:IICCepTaU:IIOHHrui pa6oTa lliapaKmaH3 A.C. nOCBXID:eHa pa3BIITI:IIO MeTO.IJ:OB 

aKyCTOTepMOrpacpiiii .IJ:IDI .IJ:IICTaHU:IIOHHOrO onpe.n:eneHIIX MeHIDOIIJ:eHCX BO BpeMeHII II 

npocTpaHCTBe TeMnepaTypbi BHYTPII pa3nii~HbiX o6'beKTOB. Ba:>KHbiM npaKTII~eCKIIM 

npiiiTO~eHIIeM .IJ:aHHOrO HanpaBneHIIX IICCITe.IJ:OBaHIIH XBITIDOTCX 3a.n:a~ onpe.n:eneHHX 

npOCTpaHCTBeHHbiX TeMnepaTypHbiX HeO.IJ:HOpO.IJ:HOCTeH BHYTPII Terra ~eiTOBeKa .IJ:IDI 

Me.IJ:IIU:IIHCKoH: .IJ:HarHOCTIIKH II Tepaniiii. B HacToxm:ee BpeMx 30ITOTbiM cmH.n:apToM, 

n03BOITIDOID:HM non~aTb TaKIIe pacnpe.n:eneHHX, XBIDieTCX MarHIITO-pe30HaHCHrui 

TepMorpacpiiX, KOTOprui y~e ycnemHO IICnOITb3yeTCX B KITHHII~eCKHX ycTaHOBKax 

ynhTpa3BYKOBoH: TepMoa6IDIU:IIII. O.n:HaKo 3TOT MeTO.IJ: XBIDieTcx .n:oporocTOXIIJ:IIM. Pa3BIIBaiOTCX 

aKyCTII~ecKHe MeTO.IJ:bi .IJ:IICTaHU:IIOHHoro II3MepeHIIX rny6HHHoH: TeMnepaTypbi H HK­

TepMoMeTpHX noBepXHOCTeH. B paMKaX 3TOrG HanpaBneHIIX TaK~e 60ITbillOe BHHMaHIIe 

IICCITe.IJ:OBaTeneif npiiBITeKaeT MeTO.IJ: aKYCTOTepMorpacpHII, OCHOBaHHblli Ha H3MepeHIIII 

TeniTOBOrO aKyCTII~eCKOrO H3~eHIIX. MeTO.IJ: n03BOIDieT BOCCTaHaBITIIBaTb TeMnepaTypHbie 

pacnpe.n:eneHIIX B rny6IIHe 06'beKTOB II npe.IJ:CTaBIDieTCX 6e3yCITOBHO nepcneKTIIBHbiM .IJ:IDI 

pemeHIIX MHOrHx npaKTII~eCKII Ba~HbiX 3a,n;a~. TaKIIM o6pa3oM, aKTYaJihHOCTb TeMbi pa6oThi 

He Bbi3hmaeT COMHeHIIX . 

.lJ:HccepTaU:IIOHHrui pa6oTa COCTOIIT Il3 CeMH rnaB, Il3 KOTOpbiX ~eTbipe XBITIDOTCX 

OpiiriiHanbHbiMII, II CniiCKa U:HTIIpyeMbiX IICTO~IIKOB Il3 148 HaHMeHOBaHIIH. B nepBOH rnaBe 

(BBe.IJ:eHIIII) 060CHOBbmaeTCX aKTYaJibHOCTb pa60Tbi, npHBOMTCX n:enii II 3a.IJ:a~II pa60Tbi. 

Bmpru~ rnaBa BKmo~aeT o63op ITHTepaTypnr no TeMe .n:HccepTaU:IIII. Cne.n:yeT OTMeTHTb 

none3HYJO MeTO.IJ:II~eCKYJO ~aCTb .n:aHHOH rnaBbi, OniiChmarom:yro B CpaBHeHIIII .n:pyr C .n:pyroM 

pa3ITT{~Hhie MeTO.IJ:bi II3MepeHHX rny6HHHOH II noBepXHOCTHOH TeMnepaTypni 06'beKTOB, 

BITHXHIIe HeTeniTOBOH aKyCTH~eCKOH 3MHCCIIH Ha aKyCTOXpKOCTHYJO TeMnepaTypy. B TpeTbeH 

rnaBe 3KCnepi1MeHTaJibHO HCCne.n:yeTCX II3MeHeHIIe aKyCTOXpKOCTHOrO TennOBOrO H3~eHIIX 

npH cpa30BOM nepexo.n:e B cycneH3IIH ITIInOCOM, o6yCITOBITeHHOe H3MeHeHIIeM K03<l><l>III.J;HeHTa 

nornom:eHIIX cpe.n:nr. Ta~e aHaJIII3IIpyroTcx IICTO~HIIKH aKyCTII~ecKoH: 3MIICCIIII HeTennoBoro 

xapaKTepa Ha npiiMepe TruiHIIX nh.n:a H o6pa3oBaHHX ny3nrpeH:. B ~eTBepToH: rnaBe npoBO.IJ:IITCX 

cpaBHeHIIe pe3ynhTaTOB II3MepeHIIX TeMnepaTypnr B o6pa3n:e roBX~beH: ne~eHII npii ee 



HarpeBaHfUI H OXJia)K,n:eHHH C HCfiOJib30BaHHeM aKyCTOTepMOMeTpHH, rrp.SIMhlX H3MepeHHH C 

fiOMOIUbiO HeCKOJibKHX TepMorrap H H3MepeHHeM TeMrrepaTypbl fiOBepXHOCTH C IIOMOIUbiO 11K 

TepMoMeTpHH. B rr.SIToH: mane rrpoBO.UHTC.SI qlfcJieHHbiH H cpH3HqecKHH ::>KcrrepHMeHTbi no 

BOCCTaHOBJieHHIO H3MeH.SIIOIUeHC.SI BO BpeMeHH TeMrrepaTypbi B MOJ(eJibHbiX 06beKTaX 

pa3JI1fqHOH reoMerpHH C IIOMOIUbiO HeCKOJibKHX ,n:aTqlfKOB, O.UHOMepHbiX H ,n:syMepHbiX 

perneToK. B rnecToH: rrrase paccMaTpHBaiOTC.SI MeTO.Ubi KoppeJIHIIHOHHOH o6pa6oTKH 

TepMOaKYCTHqecKOfO H3JiyqeHH.SI J(JI.SI peiiieHH.SI OJ(HOMepHOH o6paTHOH 3a.[(aqH 

BOCCTaHOBJieHH.SI rrry6HHHOH TeMrrepaTypbi. B 3aKJIIOqeHHH ( Ce.[(bMa.SI fJiaBa) 

c<PopMyJIHpOBaHbi OCHOBHbie pe3yJibTaTbi J(HCCepTaiiHH. 

2. CTeneHh o6ocuoBauuocTu uayquhlx noJio:meuuii, BhiBOIJ:OB u peKoMeHIJ:a~uii 

HayqHbie rroJIO)KeHH.SI, rrorryqeHHbie B .UHccepTaiiHH, rrpe,n:cTaBJI.SIIOTC.SI srrorrHe 

o60CHOBaHHbiMH. llccJie.UOBaHH.SI rrpOBOJ(HJIHCb C HCIIOJib30BaHHeM HeCKOJibKHX 

3KCIIepHMeHTaJibHbiX IIO.UXO.UOB H qHCJieHHOfO MO,n:eJIHpOBaHH.SI, qTO IIO.UTBep)K.Ll:aeT 

rrorryqeHHbie pe3yJihTaTbi. BbiBO.Ubi pa6oTbi aprYMeHTHposaHbi .uaHHbiMH ::>KcrrepHMeHTOB H 

COOTBeTCTBHeM H3BeCTHbiM lf3 JIHTepaTypHbiX HCTQqHifKOB pe3yJibTaTaM .UpyrHX aBTOpOB. 

3. O~euKa HOBHJHhi u JJ.OCTOBepuocTu 

B KaqeCTBe OCHOBHbiX pe3yJibTaTOB, IIOJiyqeHHbiX B pa6oTe, MO:>KHO BbiJ(eJIHTb CJie.LcyiOrn;He: 

1. 3KcrrepHMeHTaJibHO, C IIOMOIUbiO O.UHOfO ,n:aTqHKa, 3aperHCrpHpOBaHa KOppeJI.SIIIH.SI 

H3MeHeHH.SI KO::><l><l>HIIHeHTa IIOfJIOIUeHH.SI cpe,n:bi IIpH cpa30BOM rrepeXOJ(e H H3MeHeHH.SI 

aKYCTOTepMHqecKOfO H3JiyqeHH.SI J(JI.SI MO,n:eJibHOH cpe,n:bl B BH,n:e cycrre3HH JIHIIOCOM. 

2. IToKa3aHo, qro B rrpe.n:rrorro:>KeHHH O.UHOMepHOCTH HarpemH: o6rracTH c pa3MepaMH 10-15 · 

MM .Ulli! OIIpe,n:eJieHHH KOOp.UHHaT ee IIeHrpa H pa3MepoB MeTO.UOM aKyCTOTepMorpacpHH 

.UOCTaTQqHo BpeMeHH ycpe.[(HeHHH perHCrpHpyeMOfO ClffHaJia 5 CeKyHJ(. 

3. Pa3pa60TaHbl arrropHTMbl H IIOKa3aHa B03MO)KHOCTb BOCCTaHOBJieHH.SI O.UHOMepHOfO 

TeMrreparypHoro pacrrpe.n:erreHHH rrpH KopperrHposaHHOM rrpHeMe Terrrrosoro 

aKyCTifqecKOfO lf3JiyqeHHH He60JibiiiHM qlfCJIOM ,n:aTqlfKOB. 

YKa3aHHbie pe3yJibTaTbl orrpe.ueJIHIOT HOBH3HY pa60Tbl H o6Jia.[(aiOT .UOCTaToqHO BbiCOKOH 

3HaqHMOCTbiO a o6rracTH aKycTo'!'epMorpa<l>HH. KoMrrJieKcHoe HCIIOJib30BaHHe pa3JIHqHbiX 

3KCIIepHMeHTaJibHbiX MeTO.UHK OIIpe,n:eJieHHH TeMrrepaTypbi, rrpoBe,n:eHHbie MO,n:eJibHbie 

qHcJieHHbie 3KcrrepHMeHTbi, corrracHe pe3yJihTaToB c ,n:aHHbiMH .n:pyrHx Hccrre.n:osaTerre:H:, 

HMeiOrn;HeC.SI rry6miKaiiHH B pecpepHpyeMbiX rrpo<l>HJibHbiX :>KypHaJiax He OCTaBJIHIOT COMHeHHH 

a .n:ocTosepHocTH rrorryqeHHhiX pe3yJihTaTOB. OcHOBHbie pe3yJihTaThi, rrorryqeHHhie s pa6oTe, 

orpa:>KeHhl B HayqHhiX rry6JIHKaiiH.SIX, BKJIIOqa.SI 1 0 CTaTeH B pecpepHpyeMbiX :>KYPHaJiax, H 

rrpe,n:CTaBJieHhl Ha rrpocpHJibHbiX HayqHhiX KOHcpepeHIIHHX. 



4. 06mue 33MC'l3HHH DO .JJ:HCCCpT3UHOHHOH pa60TC 

flpH OUeHKe .LJ:HCCepTaUHOHHOH pa60Tbl CJie,n:yeT OTMeTHTb HeKOTOpbie He.LJ:OCTaTKH: 

1. flpH nOCTaHOBKe 3a,n:aqn, aBTOp ynoMHHaeT .LJ:OCTOHHCTBa H He,n:OCTaTKH ,n:pyrHX 

cy!UeCTBYIO!UHX MeTo,n:os rny6HHHoro TepMoKapTHposaHHSI (MPT, ynnTpaJBYKOBhie 

MeTO.LJ:bi, CBq-TepMOMeTpHSI). 0,n:HaKO He npHBO,n:HTCSI HH O,n:HOH CCbillKH H He ,n:aeTCSI 

CpaBHeHHSI KOJIHqecTBeHHbiX xapaKTepHCTHK, TaKHX, KaK npOCTpaHCTBeHHOe 

pa3perneHHe, 6hiCTpOTa, qyscTBHTeJibHOCTb yKaJaHHhiX MeTo.n:os. TaKoe cpaaHeHHe 

6hill0 6bi noJie3HbiM .LJ:JISI nOHHMaHHSI npeHMYJUeCTB pa3BHBaeMbiX B pa6oTe MeTO.D;OB 

aKYCTOTepMorpa!l>HH. 

2. HeKOTopi>Ie napaMeTpbi, npHBO.LJ:HMhie B pa6oTe, Bhi3hiBaiOT COMHeHHSI. TaK, HK MeTo,n; 

n03BOJISieT no KpaHHeif Mepe Ha IIOpSI.D;OK 6biCTpee H C JiyqiiiHM pa3perneHHeM 

orrpe,n;eJISITb TeMrrepaTypy nosepXHOCTH, qeM yKaJaHO Ha CTp. 7 (1 CeKyH,n;a H 1 MM). 

Ko3!l>qmuHeHT rrorJio!UeHHSI ynnTpaJByKa no MO!UHOCTH Ha qacToTe 2 Mru (0.5 eM, cTp. 

29) HMeeT HeiipaBHJibHYIQ pa3MepHOCTb, ero BeJIHqHHa TaK:>Ke COMHHTeJII>Ha, npHMepHO 

B 2 pa3a rrpeBOCXO.LJ:HT H3BeCTHhie 3HaqeHHSI (0.5 ,n:n/cM/Mru no ,n:aBJieHHIO). 

3. AsTop rrpaBHJihHO YKaJhiBaeT (cTp. 11), qTo B Me.D;HUHHCKHX rrpHJIO:>KeHHSJ:X Heo6xo,n:HMO 

KaJIH6poBaTb H3MepeHHSI TeMrrepaTypbi, noJiyqaeMbie C IIOMOIUblO aKTHBHbiX 

YJihTpaJBYKOBhiX JIH6o MPT MeTo,n:os .n:JISI Ka:>K,n:oro o6neKTa. 3TOT He,n;ocTaTOK 

o6yCJIOBJieH pa3JIHqHbiMH, 3apaHee HeH3BeCTHbiMH, BeJIHqJ~HaMH aKyCTHqecKHX 

rrapaMeTpOB 6HOJIOrHqecKHX TKaHeif. ,[(JISI aKyCTOSipKOCTHbiX H3MepeHHH cy!UeCTBYeT Ta 

:>Ke CaMM rrpo6JieMa, O.LJ:HaKO 3TO HHr.D;e B pa60Te He 06Cy)l(,n;aeTCSI. 

4. HMeiOTC~ He,n:ocTaTKH rrpH o!l>opMJieHHH TeKcTa ,n:H:ccepTaUHH H HeKoTopM He6pe)I(HOCTb 

CTHJISI H3JIO:>KeHHSI. HarrpHMep, CCbillKH Ha 60JibiiiOe qJiCJIO ny6JIHKauHif aBTOpOM 

rrpHBO.LJ:SITCSI B BH,n:e IIpSIMOfO rrepeqHCJieHHSI [19, 20, 21, 22, 23, 24] (CTp. 11 H ,n:p.). 

flpHMep OIIHCaHHSI pHCYHKa: "J13 pHC. 5.3 BH.D;HO, qro Bblpa:>KeHHe (5.8), rrpe,n:JIO)I(eHHOe 

)J;JISI aKyCTOSipKOCTHOH TeMrrepaTypni, IIOJIHOCTblO OTBeqaeT 3KCIIepHMeHTaJibHbiM 

,n;aHHhiM (s rrpe.n:enax rrorpernHOCTH H3MepeHHii)". KaK ysR.n;eTb comacHe H KaK 

cqHTaJiaCb IIOrpeiiiHOCTb IIpH 3TOM OCTaeTCSI HeiiOHSITHbiM. 

TeM He MeHee, YKaJaHHbie He.n:ocTaTKH He BJIHSIIOT Ha o6IUYIO .n:ocTaToqHo BhiCOKYIO oueHKY 

.LJ:HCCepTaUHOHHOH pa60Tbi. 



5. 3aKmoqeuue 

flpe.[{CTaBJleHHM pa6oTa npOM3BO,[{MT XOpornee BneqaTrreHMe M nO,[{TBep)l(,[{aeT BhiCOKMH 

ypoBeHh KBaiTMcpMKaiJ;MM COMCKaTeJUI KaK B npOBe,[{eHMM 3KCnepMMeHTa, TaK M Ha 3Tanax 

06pa60TKM 3KCnepMMeHTaJlhHhiX ,[{aHHhiX, MO,[{eJlhHhiX pacqeTOB M npe.[{CTaBJ1eHM51 

norry"'leHHhiX pe3yiThTaTOB. Pa60Ta OcpOpMITeHa B COOTBeTCTBMM C Tpe6oBaHM51MM, 

npe.[{b51BJUieMhiM K KaH,[{M,[{aTCKMM ,[{MCCepTaiJ;M51M, npe.[{CTaBJ151eT C060H 3aKOHqeHHOe HayqHOe 

MCCJle,[{OBaHMe. ABTOpecpepaT CO.[{ep)I(MT .[{OCTaTOqHo nOITHOe OnMCaHMe BhiiiOJlHeHHhiX 

MCCJle,[{OBaHMH M norryqeHHhiX pe3yiThTaTOB. JlMqHhiH BKJla,[{ aBTOpa He Bhi3hiBaeT COMHeHMH. 

Pe3yrrhTaThr, norryqeHHhre B pa6oTe, MOrYT 6hiTh Mcnonh30BaHhi Ha Kacpe.[{pe aKycTMKM MfY, B 

<PI1P3 PAH (<Pp513MHo), I1IT<P PAH (HM)I(HMH HoBropo.[{) M .[{pymx yqpe)l(.[{eHM51X, 

3aHMMaiOJ.II:MMMC51 MCCJ1e,[{OBaHM51MM B o6rraCTM aKyCTOTepMOrpacpMM M YIThTpa3BYKOBOH 

,[{MarHOCTMKM. 

~MccepTa:u;MoHHM pa6oTa lllapaKrnaH3 AHTOHa CepreeBMqa "BoccTaHOBrreHMe 

napaMeTpoB MeH51IOJ.II:eroc51 BO BpeMeHM npocTpaHCTBeHHoro TeMnepaTypHoro pacnpe.[{erreHM51 

MO,[{eJlhHhiX 6MOJ10fMqecKMX 06beKTOB MeTO,[{OM aKyCTOTepMorpacpMM" y.[{OBJ1eTBOp51eT 

TPe6oBaHM51M "florro)l(eHM51: o nop51.[{Ke npMCY)I(.[{eHM51 yqeHhrx cTeneHeH:", npMH51ThiM no 

nocTaHoBrreHMIO flpaBMTerrhCTBa P<P NQ842 OT 24.09.13 M TPe6oBaHM51M BAK, 

npe.[{b51BJUieMhiM K KaH,[{M,[{aTCKMM .[{MCCepTaiJ;M51M. ABTOp pa60Thi, lllapaKIIIaH3 A.C. 

3aCJ1Y)I(MBaeT npMCY)I(.[{eHM51 eMy yqeHOH CTeneHM KaH,[{M,[{aTa cpM3MKO-MaTeMaTMqeCKMX HaYK 

no cneiJ;MaJlhHOCTM 01.04.03- pa.[{MOcpM3MKa. 

~OIJ;eHT, .[{OKTOp cpM3MKO-MaTeMaTMqeCKMX HayK, 

,[{OIJ;eHT Kacpe.[{phl aKyCTMKM cpM3MqeCKOfO cpaKyiThTeTa 

MocKOBCKoro rocy.[{apcTBeHHoro YHMBepcMTeTa 

MMeHM M.B. JloMoHocoBa 
~~ 

B.A. XoxrroBa 

I 

XoxrroBa Bepa ArreKcaH.[{pOBHa, .[{OKTop cpM3MKo-MaTeMaTMqecR11X HayK, 
Cne:u;MarrhHOCTh 01.04.06- aKycTMKa; 
A.[{pec: 119991' MocKBa, rcrr -1' JleHMHCKMe rophl, ,[{. 1' CTp. 2; 
Terr.: 8(495)939-29-52, E-mail: vera@acs366.phys.msu.ru 

.f1'li. CbrcoeB 

OpraHM3a:U:M51: <Pe.[{eparrbHoe rocy.[{apcTBeHHoe 6JO.[{)I(eTHoe o6pa3oBaTeiThHoe yqpe)l(,[{eHMe 
BhiCIIIePO o6pa30BaHM51 «MOCKOBCKMH rocy.[{apCTBeHHhiH YHMBepCMTeT MMeHM 
M.B .JloMoHocoBa»; 
YqeHoe 3BaHMe: .[{o:u;eHT; .[{OmKHOCTh: .[{o:u;eHT; cTpyKTypHoe no.[{pa3.[{erreHMe: cpM3MqecKMH 
cpaKyiThTeT, Kacpe.[{pa aKyCTMKM. 


