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E.r.nOHlITOBCKHa: 

o P- T-,lJ;IIArpAMME TAJIJIIIH 

I13BecTHO, 'ITO TaJImm npR aTMOCq,epHOM }l;aBJIeHRR Cym;ecTByeT B BRp;e p;ByX MOP;RCPR
HarVill. ex-Mop;Rq,RKan;RH, YCTOR'lllBaH p;o 2300

, RMeeT reKCarOHaJIbHyro nJIOTHoynaKoBaH
Hyro CTPYKTYPY, (3-MO}l;Rq,RKan;JilII, YCToii'lRBaH B RHTepBaJIe OT 2300 p;o TeMllepaTypbI nJIaB
JIeHRH, RMeeT 06'beMHO-n;eHTpJilpOBaHHyro Ky6R'leCKyro CTPYKTYPY [I, 2). 

BJIRHHJile p;aBJIeHRII p;o 3000 ~rIC.M2 Ha nOJIIDlOpq,Hoe npeBpam;eHRe TaJIJIRH BnepBbIe 
6bIJIO RCCJIe}l;OBaHO BepHepolII B 1913 r. [3). B STOR pa60Te MaCCRBHbI:D: 06paaen; TaJIJIRH 
nOlllem;aJIll B 601ll6y, aanOJIHeHHyro MaCJIOM. IIpeBpam;eHRe q,RKCRpOBaJIliI no CKa'IRY p;aB
JIeHRH npR Mep;JIeHHOM HarpeBe R OXJIalRp;eHnn 601ll6bI. 

BepHep nOKaaaJI, 'ITO TelllnepaTypa ex-(3-npeBparn;emIH TaJI1IHH nOHHlRaeTCH C nOBhl
illeHJilelII p;aBJIeHHJI. H aKJIOH KpnBOR paBHOBeCJilJI ex Jil (3-Mop;H!fJHKan;Rll l{ OCIr p;aBJIeHJilJI COc· 
TaBJIJIeT 0,0023 ?-pa8/r;;r ·C",~-2. 06'be1llHhlR aq,!fJeKT npeBparn;eHIrJI YBCJIII'lIIBaeTCJI OT 
0,0090 c",~3/?--amo." npJil aTMoc!fJepHoM l.(aBJIeHHR 1.(0 0,0194 c",~3/?--amo",~ npJil p;aBJIeHIUI 
3000 ~r/C.M2. 

B 1935 r. EpHp;lRlIleH JilCCJICp;ODaJI P-T-p;narpalllMY TaJIJIRH Me-rOI.(OIII cMern;arorn;erOCJI 
ill'fOHa [4) . IIpeBparn;emm cpm{CllpOBaJIJil no CKa'lI{Y na KpIrDhlX «XO}l; nOplllBJI-p;aBJIeHJile». 
BapbIrpOBaJIJil TeMnepaTYPY 06paau;a HarpeBanIreM Bcell YCTarrOnKJil ~BepxnhlCOKoro p;aBJIe
HJilJI, 'ITO p;eJIaJIO Hen03MOlRHbIlII npOBep;eHJile Jilccnep;oDallIrR npH TeMnepaTypax BbIIIIe 2000

• IIo 
nOJIyqeHHbIM TaT<JilM crroco6oM nHTH TO'lKaM H Ir3BecTHoii: Ter.mepaType ex-(3-npenparn;eHIrJI 
npIr aTMocq,epHoM p;aBJIeHHH 6bIJIa nOCTpOelIa I.(HarpaMMa COCTOHHHH TaJIJIRH, npHBe,IIeHHaJI 
Ha pIrc. 1. COrJIaCHO p;Rarpar.iMe, I-II ((3-a)-npeDpam;eHHe KOH'laeTCII n TPOHHOii TU1fKe, 
cooTBeTcTByrom;eii: TellmepaType 1530 R p;aBJIeHHIO 39 000 ~rIC"'t2. IIplI 60rree nhlCOT<HX p;aB
lIe!IRHX nOJIBJIJIeTCJI !IOBaH MO}l;R!fJRKan;RH, 0603!Ia'leHHaH EpRJ,PKMeHoM n;Rq,poii: III. l\OOPJl:H-
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HaThI TpoiiHOii TOqI\H nOJIyqeHhl 9RCTpanOmrpOBaHlleM RpllBhlX paBHoBecllll I - If II I-III 
AO HX n epeCeqeHHll. HaHJIOH HpHBOii: II-III H OCII p;aBJIeHHii: BbJqllCJIeH no 9RCTpaIIOJIH
pOnaHHbIJl-[ BeJIHql'maM TeIIJIOBbIX II 06'LeMHhlX scpcpeHToB I-II II I-II-npeBpam;eHllii: B TpOii:
HOE: 1'0ql{e. II OIIhll'Hll 06Ha pyrRH'fb npenpam;eHlle II-I II no CHa'lRY 06'LeMa OI{QHqHJIllCh 
I·wyp;aqeil:. , 

B p;aJIhHeiirrreM BpBi-\rRMeH HeOi-\HOIipaTHo B03Bpam;aJICll H HCCJIep;OBaHllIo BmuiHllll 
)J,aBJIeHHll Ha 06'LeM H 9JIeTnpll'leCHOe COIIpOl'HBJIeHHe TaJIJIllll [5, 6]. Ho Bce IIOCJIep;yrom;He 
pa60Thl IIPOBOP;HJIHCh npll HOMHaTHoil: TeMIIepm'ype. · 

HaMH npOBep;eHO HCCJIep;OBaHlle P-T-p;HarpaMMhl TaJIJIllH C nOMOm;bIO MeJ'Op;IlI{ll Tep
MfleCHoro aHaJIH3a [7] , nOaBOJImOm;eil: HayqaTb cpa30Bhle npeBpam;eHllll Bem;eCTB npH p;aB
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, JIeHHHX p;o 3D 0.0.0.+35 0.0.0. I>r/c.M,2 H TeMnepaTypax 
p;o 650.0 C. I1:cCJIe)l;OBaHHe npOBOp;HJIll Ha TaJIJIHll 
99 ,98 , cop;eprRam;eM - 0. ,0.1 Pb, 0. ,0.0.8 Cd II CJIep;hl 
Ag, Mg, Mn. HarpeBamr 06paaeI( npH nOMOm;H 
HHXpoMoBoro HarpeBal'eJIll, Bnep;eHHoro B HaHaJI 
MYJIbl'llnJIHHal'Opa cBepxBhlcoHoro p;aBJIeHHH. IIepe
p;aIOm;eii: cpep;oii: HBJIllJIaCb CMeCb llaOIIeHl'aHa C 
HOpMaJIbHbIM neHTaHOM. ' TeMIiepaTYPY HaMepHJIll. 
TepMonapoii rReJieao-HlrxpoM C O'lHOCl'hIO ± 10 5' , 
p;aBJIeHll.e - MarrraHllHOBhlM MaHoMeTpoM COnp01'HB
JIeHHH C TO'lHOCTbIO +10.0. I>r/c.JI£2. 

06paaeI( BeCOM 2~ r nOMem;aJICll B HaHaJI' 
MYJIhTll.nJIHHal'Opa, nOCJIe qero p;aBJIeHHe nJIaBHO 
IIOBhlrrraJIOCh H nOHHrRaJIOCb B llHTepBaJIe OT 1 AO 
33 0.0.0. I>r/C.M2. qepea HarRAhle 70.0.-90.0. I>r/C.M 2 

PHC. 1. P- J'-AHarpaMMa l'aJIJIHH 06paaeI( HarpeBaJIll H OXJIarRAaJIH C nocToHHHOii 
110 EpHArRMeHY [4] . CHOPOC1'bIO, paBHoii 0. ,5 zpao/cel> . IIoHaaaHlle a6co-

. JIIOTHOil: H p;llcpcpepeHI(HaJIbHOll: TepMonap 3anHCbIBaJIll 
Ha nlilpoMeTpe RypHaHoBa. 3aTeM DO l'epMOrpaMMaM onpeAeJIHJIH TeMnepa'ryphl nJIaBJIeHHll, 
aal'BepAeBaHllH H a, .... 13 , f3 .... a,-npeBpam;eHHH l'aJIJIHH. IIapaJIJIeJIbHO C cpOl'OaaIIHCbIO BeJIH Bll
ayaJIbHOe Ha6JIIOAeHHe aa nOI{aaaHH!lMH TepMonap. 9TO nOaBOJIllJIO BBOP;Hl'b He06xOAHMhle 
nonpaBHH Ha H3MeHeHHe AaBJIeHHH npliJ HarpeBe HaOIIeHTaHa B npOI(eCce onhlTa. Bcero 
TaHllM cnoc060M nOJIyqeHO CBhlrrre 160. TOqeH, no HOTOPhlM nocTpoeHa P-T-AllarpaMMa 
TaJIJIliJll (pllC. 2). RpllBaH nJIaBJIeHllH TaJIJIllH cOBIIaAael' C I{PHBOH, nOJIyqeHHoH HaMll pa
Hee Mel'OAOM TeMnepaTypHhlx OCT8HOBOH 6e3 npHMeHeHllH AliJcpcpepeHI(HaJIbHon: TepMonapbI 
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PHC. 3. BJIHHHHe CHopocTeii HarpeBa H 
OXJIarRp;eHHH Ha TeMnepaTYPY ex - ~ -npe-

. Bpam;eHHH TaJIJIllH npH 27800. .l>r/ C,lt2. 

[8]. 3aTBepp;eBaHHe TaJIJIHH Ha'lIlHaJlOCb npH nepeOXJIarRAeHHH B -1 ° ,5 . Bemr'lllHa nepe
OXJIarRAeHHH C YBeJIfleHHeM p;aBJIeHHll cym;ecTBeHHO He HaMeHHJIaCb. HaHJIOH HPll.BOH 
IIJIaBJIeHHH H OCII AaBJIeHHH npH p = 1 I>r/C.M 2 paBeH 7,1 .10-3 zpaojKr ·C.M2. IIpHHHMaH 
'renJIOBoii: scpcpeHl' nJIaBJIeHHH TaJIJIHH npH aTMoccpepHOM AaBJIeHHH paBHhlM 1,0.0.4 Kl>aJl,/ z
amO.M . [9] , nOJIyqaeM H3 ypaBHeHI'IH RJIaneii:poHa CJIep;yrom;ee ' 3Ha'leHHe H3MeHeHHll 06'beMa 
npM nJIaBJIeHHH: 0.,0.0.26 c.M3/a , HJIH 3,0.5%. IIoJIHMopcpHoe npeBpam;eHHe TaJIJIHJI 
JIBJIJIel'CJI BeCbMa pe3HHM H npoTeHaeT C rHcTepe3HcoM, HOTOpIiliii: yneJIHqHBaeTCJI 
BAOJIb HPHBOH npeBpam;eHllJI C 20 npM 1 },r /C.M 2 AO 40. 0 npH 33 0.0.0. Kr/C.M2. ,UJIJI BhlJIB
JIeHBJI BJIHJIHHJI CHOPOCl'Fr OXJIaJ-HAeHMJI R liarpeBa Ha BeJIRqllHY rHCl'epe3HCa 06pa3err 
TaJIJIHJI npH p;aBJIeHRH 2780.0. I>r/C.M2 HarpeBaJIH H oXJIarRp;aJIR co CHOPOCTJIMH 0.,0.3; 0.,11; 
0.,25; 0.,34 II 0. ,50. apao/ cel>. " 

IIOJlyqeHHble p;aHHble npep;CTaBJIeHbI Ha pRC. 3. . 
RaH BHP;HO H3 pHc.3, BeJIMqHHa r .HcTepe3Rca ex-~-npeBpam;eHHJI cym;ecTBeHHo 3aBH' 

c- rr'!' 01' CHOPOCTR H3MeHeHMJI l'eMnepaTypbI 06pa3I(a. C YBeJIMqeHHeM CHOPOCl'H OXJIarRAeHIiJH 
M· HarpeBa. 01'. 0.. p;o j} ,5 apao;'ce}, rR~Tepe3Hc YBem!qll.Bael'Nl O~' 6 p;o .22 0

, npHqeM 9TO H3M9HeC 
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HHe BeJIRqRHhI rl!lCTepeaRca rrpOI!lCXOART B 6QJII,meii: Mepe aa cqel' rrOHHlHeHRlI TeMrrepaTyphI 
~ -+ a-rrpeBpa~eHWI. . 

Ha P-T-AHarpa~me l'aJImm (pHr. 2) HaHeceHhI TaHiI<e 11 TOqlUl, rrOJIY'leHHhIe BpHAm
MeHOM. YqaCTIOl HpHBhIX a ~ ~ H ~ -+ a-rrpeBpmn;eHHJI, 8HcTparrolIHpoBaHHhIe Ha AaB1ICHHlJ, 
rrpeBhImalOIJJ;IIe 33 000 I>rIC,M,2, rraXOAlITCJI B xopomeM COrJIaCHH C TOql{aMH 2, 3 H {/ BPHA
mMeHa. TOqHa ] JIemHT ropaaAo BhIme HamHX HpHBhIX. Ho al'a TOqHa lIBJIJIeTCJI rraHMe
Hee AocToBepHoH, TaH HaI{ arrrrapal'ypa BpHAmMeHa rrpH 166° H AanJIeHIHl 30 000 h"rjC.H,2 
pa60TaJIa Ha rrpeAene H He MOrJIa 06eCrre'UITb 60nhmOH TO'llIOCTH. 

TaHRM 06paaOM, eCTh Bce OCHOnaHHJI CqHTaTh, ql'O rrpH IWMHaTHOH TeMrrepal'ype II 

AanneHHR 41000-43 000 I£rjcJt~2 TannHH rrpeBpa~aeTCJI Ha a-MoAHqllman;HH B BhICOIW
TeMrrepaTypHYIO ~-MOAH<pHHan;HIO C 06'beMHO-n;eHTpHpOnaHHoH l{y6HQeCHOH CTPYHTYPOH, a 
TpeTheH <paahI, HaanaHHoH BpHAmMeHoM Tl III, B aTOM HHTepBane AanJleHHii: He cy~ect
nyeT. Ha OCHonaHHH rronyqeHHoii: AHarpaMMhI H ID1CIO~HXCJI n lH!TepaType AaRHhIX MomllO 
On;eHHTh nenHqRHhI 06'beMHOrO a<p<peHTa a-~-rrpenpa~eHl!IJI rrpH aTMOC<pePHOM AanneHHH 
11 l'errnOBOro a<p<pel{Ta 91'01'0 rrpenpa~eHHJI rrpH ~42 000 I£rjC,M,2 H l{OMIIaTIIoii: l'eMrrepal'Y
pe. TerrnOTa a-~-rrpeBpa~emIJI rrpH aTMOC<pePHOM AaBneIIHH, HaMepeHIIaJI OnhceIIOM H 
Ap. (9}, paBHa -95 l£a.ajz-amo,M,. IIpHIIHMaJI l'aIIreIIC yrna IIalmOIIa l{PHBOii: a-~-rrpeBpa
~eIIHJI rrpH aTMoc<pePIIOM AanneIIHH paBIIhIM 1,9 .10- 3 zpa8j ",r· C,M,2, rronyqaeM AnJI 06'beMHO-
1'0 a<p<peJ{l'a rronRMop<pIIoro rrepexoAa BenHq~IIy 0,015 cJt~9!Z-amoJt~, H1IH 0,089%. ll.nJI 
CI.;:aQl{a 06'1>eMa B peaynbTaTe rronRMop<PIIoro rrpen£arn;enHlI l'anJIl!llI rrpH AaBJIeHHH ",42000 
I£rjC,M,2 H TeMrrepaType 20° RMeeM BenHqHHY 0,7% HnH 0,12 c,M,9jz-amo,M,. IIpHHRMaJI TaR
reHC yrna Hal{nOHa HpHBon paBHonecHlI a - H ~-MDAH<pHHan;Hn rrpH 20°, panIIhIM 16,8.10- 3 

zpa8jl£r . C,M,2, rronYQaeM A'IlI TerrnOBoro 3<p<pema a- ~ rrpeBpam;emm BenHqHIIY -49 /i,a.aj 
z-amo,M,. MIITepeceH TOT <pal{T, 'ITO ~-MOAH<pHHaI(HJI TanmlJI, HMeIO~aJI 06'beMHO-n;eHTpu
pOBaHHYIO CTPY!{l'YPY C MeHbmHM IwaljJ<pHI(HeHTOM aarronHeHHlI rrpOCTpaHCTBa, 06naAae'l' 
66nbllHM YAenbHhIM BecoM, qeM a -MoAH<pRHaI(RJI C rrlIo'J'Henmeii: yrra!{oBlwii. 

CqRTaIO CBORM AonrOM BhIpaalITb 6naroAapHocTb M. lliAaHony aa Y'lacTRe B rrOArOTOB
He H rrpOBeAeHRR aI<crrepUMeHl'ori. 
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