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Bse,lleHHe 

Ill 
B ripe.llhl.llYIUefi. pa6oTe .Mhi ananH3Hposamr .llH<jJ<jJepeHUHallbHOe pac-

rrpe,lleneHHe semecTsa no BhiCOTe p (h, ~) B 3aKpb!TOM COCy.lle B61IH3H 

KpHTH'I9CKOH TO'IKH )KI{,llKOCTb-nap, L!pyrofi, Y.ll06HO H3MepsreMofi.Ha onbiTe 

B91IH':IHHOH
1 

KOTOpasr CBSI3aHa C COCTOSIHHSM CHCT9Mbl 1 SIB1ISI9TCSI n0110)1(9HH9 

I"paHHUbl pa3.ll9118 ::>l(l{.llKOCTII: H napa ( M9HHCKa) 1 KatieCTB9HH09 OnHCaHH9 .llBH-
. /2/ . • . . . 

:>ieHHSI KOTopofi ~pHnerieno B pa6oTe • 0Ka3biBaeTcH,. 3aBHCHMOCT6 Bhico-

Thi CTon6a )KH.llKOCTH H M OT TeMnepaTyp~I T · H cpeAHefi nnoTHOCTH 

· B9!U9CTB8 B ~OCY.ll9 p- TaK)K9 CO.ll9p)KHT .llOBOllbHO MHOI"O. HH<jJOpMaUHH. 0 
' . 

<jJopMe H30TepM 1 npflqer-d ~TH, .ll8HHbl9 CyiUeCTB9HHO .llOnOliHSIIOT, p~3y1IhTa:.bl 1 
. nonyqaeMhie H3 aHa1IH3a 3aBHCHMOCTH p ( h, T). 

' •• • : i .. 

By.lleM paccMaTpHBaTb 3aKpb~Thifi .nepTHKallbHbifi c,ocy.ll BhiCOTofi .L, 
. • ' • . ' : t : • ! . . 

. C 'noCTOHHHbiM I"OpH30HTa1IbHbiM. C9'19HH9M 1 CO.ll9p)Ka!UHH .llByx<jJa3HYIO · CHCTe

My )KH.ll~OCTb-nap, BenHtiHHhi nnoTHOCTH )KH.llKC?CTH H r'a3a B HeM p )!( (H, T) 
H p (II, T) no.lltiHUH~Tc~ ypasne~~IO, Bbipa)KaiOIUeMy no~TOSIHCTBO Ko

I"a3 

'1IH'I9CTBa 'B9IU9CTB8 B COCY.ll9! 
·' 
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HM I L 

fp (H,T)dH +-f p (H,T)dH=Lp. 
o * H ras. 

M 

( 1 ) 

H3B9CTHOe riiapOCT8TIIqecKoe COOTHOlli9HII9 

pgdH= -dp= -(~) dV 
. .av T 

(2) 

. I103BOnSieT OIIpeaeniiTb p II p TOnbKO anSI BhJCOT, QCqiiThiB89MhiX OT 
. . .. 111 * ras 

M9HIICKa: h =H-lfM • 

CIIcTeMa ypaBHeHIIH ( 1) II (2) ·y*e- SIBnSieTc"li aocTaToqHoti ilnSI HaXO*-

aeHIISI u· 
M II p (H) , 4acTHhl9 cnyqaii pemeHIISI aaHHOH CIICT9Mhl ypaB

H9HIIH paCCMOTpeHhl B pa60Te /a/ 

• 0IIhJT, 06pa60TK8 pesynbT8TOB 

0IIIIChiB89Mble saeci, 9KCIIepiiM9HTanbHhl9 aaHHhle 6hln1I IIonyqeHhl B. 

/1/ . . 
pa6oTe oaHOBpeMeHHO C IICCneaOB8HII9M ampljJepeHUIIBnbH~H 38BIICIIMOC.;.. 

' Til p ( H It ) • 

TpJI saBJICJIMOCTII IfM(T, p) 6hJnii II3MepeHhJ rrpJI Tpex 3HaqeHJISIX p 

(pile, 1). IT pH BhJCOTe cocyaa 214 MM omn6Ka· orrpeaeneHJISI 
"l ~ 

HM cocTaB-

nHna :!: 0,2 MM B·aanJI OT 

Hoti 6nJisocTn K T 

T 
c II BospacTana ao + 1 MM B HerrocpeacTBeH-

c 

H aJI60nblliJIH H~Tepec rrpeacTaBnSieT H9MOHOTOHilOe IIOB9A9HJie H M(T) . 
v . 

· BtSniiSJI T 
c 

lip II 

TanbHO Ha piiC~ 2, 

MOCTbJO 'H~(T) 

aSI JI3 pasno*eHJIH 

p-. 
, B9CbMa 6nii3KOM K KpiiTJiqecKOMy, IIOK838HH09 ae-

Ko1mqecTBeH.Ho'e cpaBH9HIIe pesynbTaTOB OIIhJTa c saBIICII

·; O*IIaaeMOH II3 ypaBH9HIIfi ( 1,2 )'. BhiiiOnHSinOCb IICXO-
. /1/" ( a p ) . , paCCMOTp9HHhiX B 
av T 
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(AA-2), 

-(~) =At+Bv 2 +Ctv +Dv
3

+Ev
4 

av T 

a P a 
-(--)·=at +d \vi 

av T 

{nP- ·2) 

I 

(3) 

(AA- 5), ( 4) . 

(5) 

. Pnc.1 nnmocTpnpyeT CTeneHb cornacuH pa3HhiX npu5nu)l{eHHH c onhi~ 

TOM npu ucnonh30BaHHil 3Ha'leHHH napaMeTpoB paanolli.eHHH, HafiJleHHhiX 

111 . 
B , J.13 9TOI'O pllCYHKa BllllHO, 'ITO TOnbKO pa3n0)1{9Hile nn-5 ]laeT npaB-

Jl0ll0Jl05HOe OllllCBHHe ll0B9Jl9Hil51 M9HilCKa, 

y Jl~BneTBOpHTenhHOe cornacue Bbi'IHCneHHOI'O .X Oil a H M ( t) c Ha5-

niOJl89Mhi,M cny)l{llT He38BilCilMbiM ll0JlTB9p)KJl9Hil9M 3H8'19HilH K091jlqlllUil9HTOB 

pa3n0)1{9Hil51 nn-5, H8Hil9HHhiX B I 1 I 
' 

KaqecTBeHHO Ha5nro]laeMaH HeMoHOTOHHOCTh JlBH)I{eHHH MeHHCKa uenu-

KOM CB513aHa C llpllCYTCTBil9M 1_19'19THhiX CTelleHeH V B pa3n0)1{9Hilll 

aP · · 
( --) ·(KoaljlljluuueHThi C ll D. B (4) oTnH'IHhi OT HynH), 0JlHaKo 

av T' -

npeJlCTaBnHeT llHTepec B03MO)I{HOCTb ll3Bne'leHH51. KOnll'leCTBeHHOH HH!jlopMa-· 

Ullll 0 napaMeTpa~ paanO)I{9HilSI ll3 38BilCilMOCTil H M( t) • nng Bbi.HCHe-

' HH.ii ueHHOCTH TaKor·o poll a peaynhTa TOB Mhi rrpoaeriu · nx o5pa5oTKY MeTo

llOM H81lMElHbiiiilX KB8Jlp8TOB llBYMH CllOC05aMH: 1) H938BilCilMO OT JlBHHh!X 

p ( h , t ) . ll 2) ?OBMeCTHO C 9TH Mil JlBHHb!MH, ncrronhayst 

Hlle nn-5. CBOJlKa peaynhTaTOB o5pa50TKH npHBeJleHa B Ta5n. 1. KaK BllllHO 

ua Ta5nuuhi, n~paMeTphi, nony'leHHhie TonhKO P3 aaaHCHMOCTH II M ( t) , 

Hennoxo cornacyroTcst c napaMeTpaMH, nony'leHHhiMil npH ~Hannae p ( h, t ) • 

ilpll 9TOM cyiiieCTBeHHO noahiiiiaeTCSI TO'IHOCTb onpeJleneHHSI K09tPtPilUil9HTa 
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a4p 
D "'-- • CoBMeCTHaSI o5pa5oTKa llBYX Ha5opoB aaHHhiX, ecTeCTBeHI;lo, av4 · · · 

aaeT, Ha1I5onee BepoSITHhi~ 3Ha'leHIISI napaMeTpoB, a oueHKII noi"'peuiHocTeit 

napaMeTpOB pe~KO YM9Hblll8lOTCSI, 

.- floPpelllHOCTII, yKa3aHHhie B nepBbiX 3-x CTon5uax Ta5n, 11 SIBHO 38- · 

HII)K9Hhi• 8To CBSI38HO C Te.M, 'ITO IICDOnb30B8HH8Sl H8MH npoueaypa H8XO)K-

' 
ll9HIISI BepOSITHhiX OlllH50K napaMeTpOB npeanonal"'ana CT8TIICTH~9CKYlO He3a-

BHCHMOCTb Bcex aKcnepnMeHTanhHhiX TO'I.eK II oTcyTCTBIIe OlllH5oK npn H3Me

peHIIH a5CUIICC ( T9MtyepaTyphi 1 BhiCOThi cocyaa H Jlp,) 1 T.e.· ,BhinonHSiirCSI 

- /4/ B - . . 
pei"'peCCIIOHHhiH aHanH3 , Jl91ICTBIITenbHOCTH. STII npeanonO)K9HIUI BhinOii-

HSflOTCSI niiillb Dpii5nH)K9HHO, nn~ 5onee npaBIInbHOH C)UeHKII OOI"'pelllHOCTeii' 

napaMeTpOB Mhl npOII3BenH Bhi'IIICneHHSI 1 MOJl9niipylOlllii9 MHOrOKpaTHOe OOB

TOp9HIIe peanhHOI"'O Oilh!T8, B STHX .Bhi'IHCneHIISIX K8)KJl8SI HCXOJlH8SI Benii'IH-

Ha, OlllH5Ka KOTOpOit He Y'IIIThiBaeTCSI H9HOCpeACTB~HHO B pel"'peCCHOHHOM 

8H8nii39 1 He3aBHCHMO B~pbHpOBanacb no 1"'8YCCOBCKOMY S8KOHy C lliiCnepCH

eit, onpeaenSieMoit nol"'pelllHOCThro, c KOTopoit aT a BenH'IIIHa 5hrna . naBeCTHa. 

Ha5op Bcex (oKono 30) BaphnpoBaHHhix Benn'IHH o5paaoBan BapiiaHT, ·KoTo-, . 

phiit o5pa5aThiBancg TaK )1(9 1 KaK OCHOBHOit, H9CM9lll9HHhiH BapnaHT. flocne · 

o5pa5oTKH 20 BapnaHTOB nony'leHHoe pacnpeaeneHnenapaMeTpOB aHannanpo-
c 

Banocb CT8HJl8pTHhiM CT8THCTH'I9CKHM MeTOJlOM anSI onpeaeneHIISI BepOSITHhiX 

Olllii5oK napaMeTpoB. ITony'leHHhre TaKHM cnoco5oM OlllH5KH npnBeaeHhi B. 

4-M CTon5ue Ta5n. 1, CpaBH9HIIe CTOn5UOB 3 II 4 OOK83hJBaeT 1 'ITO B pac

CM8TpHB89MOH 38Jl8'1e npeHe5pe)K9HIIe KOppenSIUHSIMH II DOI"'p9lllHOCTSIMH 

a5CUHCC npHBOiliiT K. CYlll9CTB9HHOMy 38HII)K9HHlO OU9HOK OOI"'pelllHOCTeit 

( ao aec SITH pas). 
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Pe3ynbTaThi 11: -BhiBOAhi 

1, floKa3aHo,· 'ITO HccnenoaaHHe 3aBHCHMOCTH H M( t, p) a6nH3H KpH

TH'IEJCKOH TO'IKH ·naeT HH!flopMaUHIO o xapaKTepe H Ko3!fl$HUHeHTax. pa3nollie-

HHS! <E-) av T 

. 2., 06Hapyllieua HeMOHOTOHHaSI TeMrrepaTypHaSI 3aBHCHMOCTh HM(t) 

B HerrocpencTBeHHoil 6nH30CTH K T , SIBnSIIO!IlaSicSI cnencTBHeM I'paBHTa-
c 

Uf!OHHOI'O 9!fl!fleKTa B cocyne KOH9'IHOH Bb!CQTbl, 

3, Ha6n10aae¥oe rroaeneHHe MeHHCKa SIBHO yKa3hiBaeT Ha IlpHCyTCTBHe 

H9'I9THhiX CTelteHeH v B KnaCCH'I9CKOM pa3nOlli9liHH ( ~) • a v T 

4, .0n51 KOnH'I9CTB9HHOI'O . OllHCaHH51 Ha6niOA8Blil9HC 5I 3aJ3f!CHMOCTH He o6-

XOAHMO IlQ KpaHHeH Mepe pa3nOlli9Hf!e nn-5, 
5, floKa3aH0 1 'ITO OU9HKa OlilH60K napaMeTpOB B paMKaX pei'peCCHOH

HOI'O aHanH3a B naHHOM cnyqae 51Bn51eTC51 uerrpHeMneMoil, 'flpuaeneHhi 6o

nee AOCT0)3epHhle OU9HKH OlilH60K·, 

B 3aKniOqeuue aBTOphi BhipalliaiOT HCKpeHHIOIO 6naPonapuocTb npo!flec

copaM <P.n, lllan11:p0. 11: J1,p, KpH'IeBCKOMy 3a nnonoTBOplihie AHCKYCCHH
1 

a 

TaKllie B. BnanHMHporiy 3a HeoueHHMYIO noMOIIlh rrp11: o6pa6oTKe pe3ynhTa-

TOB, 

n 11: T e p a T y p a .. 
.1. n.A. BynaBHH, IO.M. OcTaHeBH'I, A.rr. CHMKHHa, A.B. CTpenKoB. 

Coo6meuue OlHUi P14-4829, .0y6Ha, 1969, 
' .- . / . ' ' . 

2. E.T. ll1HMaHcKa51, IO,l1, illHMaHCKJiil. KpHTH'IeCKoe cocT051HHe 'IHCThiX 

aemecTB, l13naTenhcTBo KrY, K11:ea, 1961. 
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3. A.T. BepeCTOB, M.llJ. fHTepMaH, c.rr. ManbiWeHKO, >K8TtP, 56, 642 (1969) •. . , •·. . ' 

4. H.rr. Kneni:IKOB, C.H. CoKonoB. AHan1:1a 1:1 nnaHI:IpoBaHI:Ie :aKcnepi:IMeHTOB 
' ' .' 

lvieToJ::ioM MaKCI:IMyMa npaB.rlonono6Hst. "HayKa ", M., 1964. · 

·' 

PyKolli:ICh.nocTynl:lna B H3~aTenhCKI:Ifi oTnen 

28 Host6pst 1969 i-on a. • . 

, . 
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p 

T°C 
0 

I'/CM c 

A 

B 

c 
D 

E 

Ta5nHua 1 

3aa~eHHR napaMeTpoB paano~eHHR 

paamPIHhiX cnoco5ax· o5pa5oTKH 

flfl-5 npH 

J.1cnonhayeMbie aaHHbie 

H (t) 
. M I 

BepoRTHaR 

p(h,t) 2 aanonaeHHR p ( h , t) + HM ( t) 
norpeniHoc Th 

32,203!0,002 3~, 192:0,003 32,200±0,0~08 !0,005 
3 

o,2o65!o,obt2 0,2039!0,0010 0,2045+0,00004 !0,0006 

2,4!0,2 2,15:0,07 .. 2,00+0,01 !0,06 
. -

p,t85!0,012 0,164:0,05 0,144:t0 ,004 !0,025 

12,8!0,9 • 11,6:t0,05 11 ;7:0,013 !0,1 

-0,09;t0,09 +0,15;!:0,01 o,i4;to.oo2 £0;03 

4,4;t0,4 .4,0:4 3,0! 0,02 !0,4 

• d 

npHMe~aHHR: 1) norpe!llHOCTH 1 YK838HHb19 B CTon5uax 1+3, RBnRIOTCR 38HH-: 
~eHHbiMH. BepoRTHbie norpemaocTH cTon5ua 3 aaHhi B 
cTon5ue 4. 

2) KoaciJ<jJHUHeHTbi At-E npHBeaeHbi B GeapaaMepHbiX ellHHHuax. 
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2.9 30 31 32· ·~ToC 

Pnc.1. Ha6moJlaeMoe. JlBH.lKeane MeHHCKa c TeMnepaTypoii } H aw:mcneaaoe 
c ncnonb30B8HHeM. paano.lKeHnii: flfl-5 ~.llP-2 -· • - • - , 
flfl-2 - - - ; UH<jlpaMH o6oaaaqeHhl paannqHbie aanonHeHHSI! 
1) p = 0,2192, 2) p o:= 0,2048,. 3) - p- = 0,1995 r/cM3. 
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P11c.2, .llBHJKeH~e MeHIICKa B HenocpeaCTBeHHOll 6JIII30CTII K To ... + -
3KC11epi!M911T8JibHO Ha6JI!Oil89M8SI 3SBIICIIMOCTb, - nn-g IIPII 

P a 0,2048 r/cM3, - , ,_ , - nn-5 IIPII p- = 0,2053 r/cM , 

·.BepTIIK8JibHbl9 JIHHIIH Ha Bbi'IIICJI9HHbiX KpiiBbiX - KOpllllOp OIUH60K, 

Y'IIIThiBSJOIUHll ow116K11 napaMeTpoa paanoJKeHHSI, 
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