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EynaBHH n.A., OcTaHeBII'I IO.M., CHMKHHa A.n., CTpenKOB A.B • 

HccnenoaaHHe nnoTHOCTH aTaHa a5nH3H KpHTHqecxofi Toqxa 
lKHnKOCTb - nap 

. P14-4829 

Ha peaxTope HEP OH5IH npoaeneao accnenoaaHHe pacnpeneneHHSI nnoT
HOCTH aTaHa no BbiCOTe npH TeMnepaTypax, 5na3KHX K KpHTHqecKOl!, Pe3ynb
TBTbl onhiTa cpaBHHBaJOTCSI c pa3noJKeHaeM ( ~ P h no naanay a llaaacy-Patt-
cy, OnpeneneHbi nepBbie n!ITb xoaljlqmimeHTOB ~a3noJKeHHSI naanay a naa xo- · 
aljlljlauaeHTa pa3noJKeHHS! llaaHca-Pal!ca. YKa3aHbi rpaHfiUhi npHMeHHMOCTH ac-

. non&3yeMhiX onHcaHHl!, 

Coo601eHHll 061oeJlHHeHHoro .HHCTHTyTa liJlepHbiX HCC.IeJlOBaH"ll 

,lij&la, 1969 

"· Bulavin L,A., 'ostanevich Yu,M,, Sitnkina A.P., Strelkov A,V, 
P14,.4829 

Density of Ethane near the Liquid-Vapor Critical Point. 
I. Density Distribution with Height · 

The dependence of the density distribution of ethane on height 
near the critical poi~t was studied, The results were. compared with · 
the expansions of ( a C ) T according to Landau and Davis-Rice, The 
first five coefficients -of the Landau expansion and two coefficients of 
the Davis-Rice expansion were determined, The limits of applicability 
of the two descriptions were established, 
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1. Baenemre 

. 0nOTHOCTb B9lll9CTBa B6nU3ll KpllTH'I9CKOll TO'IKH )KllJlKOCTb-IIap CBSI38Ha 

C ( ~ ~ ) T / 1/, 0 O~TOMY nccn'e.ciosaHne 38BHCHMOCTH IInOTHOCTll B9lll9CTBa 

OT T9MIIepaTyphl ll JlaBn9HllSI II03BOnSI9T CJlenaTb 3aKn~'I9Hll9 0 XapaKTepe 

cmnMaeMocTn s6nnan KpHTH'IecKoli TO'IKH • .no cnx rrop npsrMbie nccneJlOBaHnsr 

pacrrpeJleneHnsr nnoTHocrn no BbiCOTe cocyJla (rrocneJlHSISI na-3a ~nJlpocTaTn

qecKo~o Jl8BneHHSI IlpSIMO CBSI3aHa C Jl8Bn9Hll9M p ) ITpOBOJlllnHCb OIITH'I9C

KllMll M9T0~8Mll 12 •31 , 0JlH8KO Cll~bHBSI KpllTll'I9CK8SI onaneCU9HltllSI .SaTpyJl-,. . . :'" 

HSI9T IIpllM9H9Hll9 9THX M9TOJlOB B H8IIOCp9JlCTB9HHOll 6nn30CTH. K KpllTH'I9CKOll 

TO 'IKe, 

DpoxomJleHne HeliTpOHOB qepea HeKo~epeHTHO paccensmomne semecTa·a 

IIpaKTH'I9CKU CB060JlHO OT aT·oro H9AOCTaTKa, 0UeHKa HHT9HCHBHOCTH ~orepeH~ 

HOrO paCC9SIHHSI IIOK83b!B89T1 'ITO ee BKnaJl B _.. IIOnHy!O llHT9HClli;IHOCTb paCC9l_l-

4 ...... 0 
HllSI Ha 9TaHe He rrpeBbiJIIaeT. 10- nnsr A = 1 A rrpn IT-To I = 10-3oc. nos-

TOMY C IIOMOlllb!O H9llTpOHHbiX nccneJlOBaHnfi MOmHO nony'IHTb CB9Jl9HHSI 0 

IInOTHOCTH s6nU3ll KpllTH'I9CKOll TO'IKH 1 · OIIpe)lensreMOll TOnbKO yCnOBHSIMll Tep

MO.CTaTnpOB8HllSI nccneJlyeMOll CHCT9Mbl, 

2, D OCT8HOBK8 OllbiTa 

OT peaKTClpa l1EP ny'IOK HeiiTpoHos, BbiCoTofi 2,4 MM, nponycKancsr 

qepe3 IInOCKllll KOHTefiHep C ,9TBHOM, IIOM9lll9HHblll a· TepMOCTaT (pnc, 1 ), 
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I1HT8HCI:IBHOCTb ny'IK8 1 npOlii8Jllii8I'O CKB03b o6pa38U 1 II3M8pHJI8Cb C noMOllib!O 

nponopUI:IOHaJibHoro C'IeT'IIIKa c B F 
3 

II cTaHJlapTHOli sneKTpOHIIKII (yciini:I

Tenb, JliiCKpi:IMI:!HaTop, C'IeT'II:IK IIMnynbCOB). MrHoBeHH~H cKopoCTb C'Ie:ra 6hma 

· CpaBH~TeJibHO H1:13KOll ( = 103 IIMn/ceK), nosTOMy no~paBKII Ha npOC'I8Thl 

periiCTpiipyiOrneli annapaTypbi He BBOJliiJIIICb. 

TepMOCTaT C KOHTeliHepoM noMeliiaJICH Ha nO):l'beMHIIK 1 no3BOJIHioliii:Ill':. 

nnaBHo nepeMernaTb o6paaeu no BbicoTe. ITonmKeHIIe KOHTeliuepa no BbiCOTe 

II3Mep5IJIOCb C TO'IHOCTb!O 0,2 MM. Pa60'IIIll• 06'beM KOHTeliHepa liMen Bb!COTY 

214 MM 1:1 TOJiliii:IHY 8±0,1 MM. CIICTeMa TepMOCTaTIIpOBaHI:IH He oTJIII'Ianacb OT 

OniiCaHHOll paHee /4/ 1:1 pa3pernana nOJliJ.eP)KIIB8Tb nOCT05IHHOll TeMnepaTypy 

o6pa3Ua C TO'IHOCTblO 0,005°C B Te'IeHIIe JlJIIITeJibHOI'O BpeMeHIIo l13MepeHII5I 

TeMnepaTypbl npoH3BOJli:IJ11:1Cb C nOMOliib!O o6pa3UOBOI'O nna TI:IHOBOI'O TepMOMeT

pa conpoTIIBJieu~:~.li,. rpanyiipOBaHHoro B Me)l{nyuapo)luoli rnKane. TeMnepaTyp 

C TO'IHOCTblO 0,01 OC. 

Pa6~-.i~li OfJ'he.M KOHT8llHepa onpenenHJICH B3B9liii:IB8HII9M nycTOI'O .KOHTell

Hepa II KOHTellHepa, aanonHeHHOI'O /li:ICTI:IJIJIIIpOB8HHOll BO/l0ll 1 C I:!CnOJib30B81-II:I

eM Ta6ni:I'IHbiX 3Ha'Ie~l:lli nnoTHOCTI:I BOJlbi !5!. To'IHOCTb onpeneneHI:IH o6'beMa 

COCTaBJIHJia 0,05%. Cpe/lH5I5I nJIOTHOCTb 9Ta.Ha B KOHTeliHepe (nnOTHOCTb. 38-

nonneHri 5I • P"" 

(c y'IeTOM Bce:X: 

99,95%) x/. 

) TO)I{e ·OnpeJleJIHJiaCb B3BeruimaHIIeM C TO'IHOCTblO 0,3% 

norpeliiHOCTell). I1cnoJib30B8HHblll HaMII 9T8H I:IM8JI 'IIICTOTY 
:-- ,·, 

B OTJII:I'II:Ie OT onTI:I'I9CKI:IX MeTOJlOB I:ICCJie.QOBaHUH, 'o6bi'IHO OCHOB5lHHbiX 

Ha s<jJ<jleKTaX, CB5I38HHblX C U3MeHeHI:IeM noKa3a T8JI5I npeJIOMJieHIIH1 B OnbiTaX 

c ueliTpouaMI:I yJlo6u·o U:3MepHTb uuTeHCIIBHOCTb I ny'IKa ueliTponoB, npo

rne.Qrnero CKB03b o6paaeu. .UnH HeKorepeHTHO paccenBaiOrnnx BernecT.B n 6enoro 

CITeKTpa HeliTpOHOB np1:16JII:I31:1TeJibHO BhlnOJIH5IeTC5I 1:13B9CTHOe COOTHOliieHIIe 

-pad 
I ,I 0 e (l) 

i 
CBH3hiBaiOrnee I c I:IHTeHCI:IBHOCTbiO nanaiOrnero 'ny•ma I 0 .• TOJiliii:IHO~ o6paa-

ua d (eM), nnoTHOcTb!O p (r/cM3) 1:1 c ycpe.QHei!HbiM no sHeprnn naJlaiOumx 

06'beMHbie. npHMeCH (%) 
· 0 2 +N 2 ,0,02; CII 4 ,0,012; 

C 
2
H

4 
""0)0005 cne/lhi 

C2 H 2 ,.o,oo2; 
C

3 
H

8 
""0,008. 
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en 

. ::.~, .:. Pnc.l. reo~eTpHS! Ollb!Ta. Unlf>paMII o6ci3Ha'le\lhl: 1 
3 - BaKyyMHhiH HeiiTpOHOBOA; 4 - •. meneBOH 
6 ~ non~eMHIIK; 7 - neTeKrop; 8 ~ aamnTa 

·~' 

a 

-H------ -----~--~ 

aKTIIBH8SI 30Ha; 2 - KOhniiMaTop; 
KOnniiMaTop; 5 ~ KOHTeii:Hep C 3TaHOM; 
AeTeKTOpa. 
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HeHTpOHOB.KOS~~HUIT9HTOM ocna6neHHH ny~Ka H9HTpOHOB a B eaHHHUaX 

cM2 /r •. 3TOT KOS~~HUrreHT HaMH onpeaenHnCH H3MepeHrreM rrporryc~aHHH (I /1 0 ) 

KOHT~HHepa C sTaHOM npu TeMnepaType . .T >>T0 1 rae IInOTHOCTb STaHa 

CTaHOBITTCH paBHO~ POQ, , D orpelliHOCTb. OIIpeaeneHIUI p CBH3aHHaH C 

HCIIOIIb30BaHH9M _( 1) 
1 

B ycnOBHHX Halllero. _.OIIb:·Ta. He: rrpeBbllllana 0,5%. OT p ()0 • 

DnH y~eTa ocna6n~HrrH ny'IKa cTeHKaMrr KOHTeilnepa u TepMOCTaTa BI:.I

rronnHnocb rr3Mepearre 'nponycKaHnH CIICTeMbi 6e3 sTaHa. Ka2Knoe H3MepeH!Ie 

HHTeHCITBHOCTIT IIY'IKa corrpoB02KaanOCb !I3MepeHrreM cpennefi MOlliHOCTH peaK

TOpa C IIOMOlllblO MOHITTOpHoro C~eT'IIiKa. 

!l>OpMyiibl nnH .Bbi'IIiCneHiiH IIIIOTHOCTii IIO 1i3MepeHHbiM 3Ha'IeHiiHM liHTeH

CiiBHOCTii liMeiOT ·ann: 

i (II) 
p(H) ~ En [ -.-- a 1 ] a 

2 
, (2a) 

. I 0 

,0 
lo 

(26) a ~---, 

1 i0 (H) 

00 

i -(H) -I 
a ~ p En[--- a ]) 

' (2a) 
2 00 i"" I .. 

0 

rae i (H). - cyTb 
itHJ 
~ - HOpM1ipOB8HHas:i 1{8 ITOK838HITH MOHiiT?PHOrO 

C'IeT~uKa M. . liHTencnanocTb c 3anonnen'nbiM .. KOHTeilnepoM 1;a BbiCOTe H; 

i
0 

-HOpM1ipOB8HH8H HHTeHCiiBHOCTb nycToro IIy'IKa; i 0 li 

aenrr'InHbi rrprr 1i3MepeHnHx c rrycTbiM KOHTefinepoM • 

nli'IIiHhi, KOHTeilnep 3arronnen, T >> Tc . 

i 00 li i "" 
0 

• 0 
I 0 - Te 2Ke 

:- Te 2Ke Be-

MH02KITT9IIb a
1 

Y~liTbiBaeT BKnan CT9HOK KOHTefinepa li TepMOCTaTa 

B nponycKanne, MH02KIITenb a-
2 

o6paTHO nponopurroHall.eH KOS~~rruueHTy 

ocna6nenrrH ny~Ka neilTpOHOB a . xl. 
!l>OpMyiibl (2ii)-(2a) BepHbl B rrpenrrono2KeHiili 1 ' ~TO IIIIOTHOCTb B8!ll8CTB8 

Mano n3MeHHeTCH B npeaenax lllnpnHbi ny~Ka. 3To npearronollieHne ab:rronHH

eTCH aocTaTo~no.xopolllo, ecnn _B nyqxe ne naxoarrTCH MenrrcK. Onncaaue 

38BITCiiMOCTii HHTeHCITBHOCTIT OT BbiCOTbl C y'IeTOM CK8'IKa IIIIOTHOCTH Ha Me"

HiiCKe rronpo6nee 6yneT paccMoTpeHo B pa3nene 4. 

x/ l1a ljlopMyn (2a)-(2a) npocro nony'li!Tb BblpalKeHI!e nnH aepoSJTHoll ow116KI! 
p (H) , I!CIIonbayeMoll HaMil np11 o6pa6orKe. BBIIAY rpoM03AKOC1'1! OHO anecb 

He IIpiiBOAI!l'_CSI, 
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KaK npaBHno, TeMnepaTypa oopaaua ycTaHaBnHBanacb nyTeM llOBblllieHHSI. 

TeMnepaTypbl OT npenhxnymei'O 3Ha'IeHHSI. nnSI ycTaHOBneHHSI paBH,OBeCm>I'O 

pacnpeneneHHSI nnOTHOCTH oopaaeu (no Ha'Iana H3MepeHHfi 38BHCHMOCTH p(ll )) 

Bhtnep2KHBancSI aeKoTopoe apeMSI npH aanaaaoti TeMnepaType. BnanH OT KpH;;. 

· TH'IecKoti TO'IKH (It I > 0,1 °C) apeMSI Bhtnep2KKH cocTaBnSino 3 'Ia ca. OpH 

I t I< 0,1 °C apeM'SI Bhinep2KKH yaenH'IHaanocb no 12 'Iacoa, !1aMepeHHe onaoti 

KpHBOll p( H) 38HHM8~0 OKono 6 '18COB, nocTH2KeHHe paB~OBeCHSI H ycTOll'IH

BOCTb paOOTbl BCeti attnapaTypbl KOHTpOnHpOBanHCb llOBTOpHblM H3M.epeHHeM 

KpHBOll p (H) • 

B Ka'IeCTBe OTnpaBHOll TO'IKH Mbl Bbloepel;'l KnaCCH'IeCKYJO TeOpH!O naa

Jlay-nH<jl1llHU8 11 I, nocTynHpyromyro paano2KHMOCTh ( ~ )T' a6nH.3H KpHTH'Iec-. · av 
KOll TO'IKH no CTeneHSIM (anecb V = .M ..: ·Monb-. p 

Hbiti oo'heM, M -MoneKynSipHbii\ aec. aemecTBa). B oTnH'IHe OT l1 1 MbJ HC-

nonhaoaanH aecKonhKO pacmnpeHHoe paano2KeHne: .. 

nnSI HaX02KneHnH 3Ha'IeHnti nnoTHOCTH C y'IeTOM I'HnpOCT8TH'IeCKOI'O Jl8B

neHnSI B cocyne ncnonhayeM npneM, aaanOI'H'IHhiti onHCaHHOMY B 17 I 

· aP 
-dP=p(h)gdh= -(--) dV; 

av ~-
( 4)-

3necb h -BblCOTa, OTC'IHTbJBaeMaSI OT ypOBHSI MeHHCKa; h >0 COOTBeTCTByeT 

. ·I'a30BOll <jlaae, Oocne paaJieneHHSI nepeMeHHbiX H HHTei'pHpO,BBHH.SI npaBOll H 

H h. 0 COOTBeTCTBeHH0 0 _ Mbl llpHXO-

nnM K COOTHOllieHHJO: 

h A B a tv 
2 

(C A ) v 
4

( B ) p
0
g;=tv+ 3 v+ 

2 
+--+-D+- + 

V0 4 , Yc 

v
5 

D · 6 
+ -(E +-) +·0( v )=F(v). 

5 Vc 
(5) 
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PerueHIIeM a:roro ypaBH~~IISI smmreTCSI v(h, t) II 

p(h, t) = 
M 

V 0 +v(h,t) 
(6) 

SaBIICIIMOCTh nnOTHOCTll OT TeMnepa:rypbi II Bb!COTbl, 

T aK KaK 'ypaBHeHIIe ( 5) peruae:rcSI 'liicne HHO, ':ro snech nonesHo o6cyniiTh 

CBOUCTBa ero KOpHefi II yKaSaTh cnoco6 HaXO*AeHIISI KOpHSI1 IIMeJOIUei'O ~IISII

'IeCKIIU CMbiCn, • PaCCMOTpiiM ynporueHHOe ypa'~HeHIIe {5) 1 B KOTOpOM B npaBOH 

'Iac:rn ynep*aHbi :ronhKO nepBbie nBa '!neHa. DpaBaSI 'IaCTh npn a:roM ·- cy:rh 

Ky6nttecKaSI napa6ona. Ha puc. 2 o6nac:rn cyruec:rBonannSI Kopneu, coo:rne:r-

CTBYJOIUIIX paBHOBeCHbiM COCTOSIHIISIM CIICTeMb1 1 Ha OCII v saruTpiiXOBaHbl, 

T aKofi Bbi6op ~nsn'!ecKnx Kopneu BbiTeKae:r us :rpeooBannSI cyruec:rBoBannn 

II" Henpepb!BHOCTII no h KOpHefi )lnSI rasa II *IIJlKOCTII npii BCeX SHa'IeiUHIX 

· h ( KpoMe TO'IKII paspbma h =·o. ) • DpaBnno nnn HaXO*AeHnSI ~usn 'leeK oro 

KOpHSI MO*Ho c~opMynnpoBaTh cnenyJOlliiiM o6pasoM: nnH h >' 0 (ras) ~nsn
'!ecKnil: KopeHh - nan6onhrunil: us neil:c:rBn:renhHbiX KopH:eu, ne*aumu B o6nac

:rn V > 0· j AnSI h< 0 (*IIAKOCTb) COOTB9TCTB9HHO cminyeT IICK8Tb H81IM9Hb

lli1IH neilc:rBnTenhHbiH KopeHh J3 o6nac:rn v < 0. • Y'IeT 6onee BbiCOKIIX c:re-., 
neneil pasno*eHnSI, o'!eBIIAHO, He non*eH napyrua:rh yKasannoro :rpe6oBa~IIH, 

noa:roMy c~opMynupoBaHHoe Bbirue npaBuno oc:rae:rcn. 6es nsMenenn~. ·' l1s 

a:rux *e coo6pa*eHnil ypaBHenne ( 5) npenno'I:rn:renhnee o6pbiBaTh na I~e'!e'I'
noli c:reneHn· v. 

C~opMynnpoBaHHoe npaBIIno HaXO*AeHIISI ~nsn'!ecKoro KopHSI saMenSieT 

Menee yno6HyJO )lnSI Bbi'IHCneHIIH CHCTeMy ypaBHeHIIH 1 Bbip'a*~IO.IUIIX paBeHCTBO 

naBnennil n xuMn'IecKnx no:renuuanoB Ha rpaHIIUe pasnena. ~as, c noMOIUhJO 

KOTopoli OObi'IHO nponSBOAHTCSI o:r6op HY*HOI'O KOpHSI . /B/, nro6onbiTH01 'ITO 

npn .sna'!eHIHIX K09~~nuHeHTOB A.;,... E ·, cornacyroumxcSI c aKcnepnMeH:ranhHO . 
. HaHA9HHbiMII SH8'!9HIISIMII. p (It, t) , B nonHOM ypaBH9HIIl! (5) He no:s!Bn519TCSI 

HOBbiX AeHCTBUTenhHbiX KOpHeH no cpaBHeHIIJO C "yKOpO'IeHHblM
11 

KyoU'!eCKIIM 

ypaBnenneM. npyrHMII cnoBaMn, ypaBHeHne F ( v) d) npn t < 0 no-npe-*HeMy 

HMeeT 3 ,tieil:CTBUTenhHb!X KOpHSI ( V I =0 1 . V 2 =V :lK 1 V 3 V ras) li t:~Ba 

KOMIIneKCHO COnpSI*eHHbiX, 

l1s "HeaHannTII'IeCKux" :reopnil: Mhl paccMo:rpenn pasno:lKeHIIe nnt:~a: 

8 



FM·AtY•IV' 

. v. 

P11c,2, Peweallsi ypaaHeHI!SI F( v) = p
0 

g h 
11 raaa,. 
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-(.aP) ·a =at+d\v\, (7) 
a v T 

npe.uno)Keaaoe .UaBHCOM H PaitcoM 191 • QqeBHJlH0 1 ripH t-+ 0 1 h-+ 0 oao 

o6ecne'IHT .ung Kopaeit 

:t 
BHCHMOCTb .( V )K

1
J:'a3) 

V" )K H v ra,a HeKJ:I8CCH'!eCKYIO TeMnepaTypHyiO 38-

,. t (cM.f6/ H .UHCKyccHIO B 171). CooTBeTCTBYIO-

mee ypaBHeHHe .nng H8XO)K.UeHHH "v(h, t) HMeeT BH.U: 

p g h = at v + _l d v 
4 

sign v. 
c 4 . 

(8) 

HaXO)K.UeHHe ~H3H'!eCKOI"O KOpHH 9TOI"O ypaBHeHHH HH'!eM He OTnH'!8eTCH OT 

paCCMOTpeHHOI"O Bbll!Ie, 

4, 06pa60TK8 pe3ynbT8TOB 

.Qng H8XO)K.UeHHH BenH'IHH T 
c I p C I A I B I ... E ( napaMeTpoB . 

pa3nO)KeHHH) Mbl HCUOnb30B8nH MeTO.U H8HMeHblllHX KB8.Up8TOB C MHHHMH38-

UHefi ~yHKUHOHana MeTO.UOM mmeapH38UHH /1Q 1 l'l /, .Qng yqeTa BnHHHHH KO-

He'IHOH lllHpHHbl. ny'!K8 C 9KCnepHMeHT8nbHbiMH 3Ha'!eHHHMH p 

MH no ~OpMynaM 2a fo B 1 Cp8BHHB8nHCb. 3H8'!eHHH 

p* (h, t) =Jp(h ', t )R( h,h ')dh ', 

1 non~.'!eHHbi-

(8) 

r.ue p (h ',t) -To'!Hbie saa'IeHHH (6). YcnoBHH KonnHMBUHH Ha onhiTe 6bmH 

T8KHMH
1 

'ITO npo~Hnh ny'!Ka no BbiCOTe 6hm 6nH30K K npHMoyronhHoMy. Ha 

pHC, 3 npHBe.UeHa H3Mepe!I!I8H 38BHCHMOCTb HHTeHCHBIIOCTH OT Bb!COTbl B6nH

.3H Me!IHCKa npH t << 0 • B CBH3H c 9THM Mbi an\IpoKCHMHpOBanH R (h,h '). 

e.uHHH'!HbiM npHMoyronhHHKOM umpHHOll .2 tl YpaBHeHHe (9) npH a To~ 

ilpHHHM8eT BH.U: 

1 h+i'l 
p * (h ' t) = - f p (h ', t) dh ', 

2tl h-tl 

10 
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d i.o 
Pl!c,3, npoqmnb ny'IK8 n~ BbicoTe (KpliB8SI dh~f(li) 

11 ·nponycKaHI!e (f~(h)) B6nl!31! MeHI!i::Ji.a'npl! T«T 0 • 
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B Ka'leCTBe 2i'l HaMH B3SITa ,wHpHHa aa nonyBhiCOTe KpHBOH di 0 /dh 

B6JIH3H MeHHCK8 (nyHKTHpHaSI KpHB8SI pHC, 3) ( 2i'l = 2,4 MM), 

TaKOe OnHC8HHe BCe ewe SIBJISieTCSI H9TO'IHbiM 1 T,K, 38BHCHMOCTb Ha6mo

aaeMOH HHTeHCHBHOCTH oT nnoTHOCTH aenuaefiaa. Bonee TO'IHOe onucaaHe . 

Tpe6yeT cpaBHeHHSI C OnbiTOM BeJIH'IHHbl 

1 h+i'l -p(h ',t)a d 

i *( h , t ) ~ - f e d h : 
2i'l h..:.i'l . 

( 11) 

0THOCHTeJibH8SI OWH6Ka. B nJIOTHOCTH, B03HHK810W8SI npH HCnOJib30B8HHH 

(10) BMeCTO (11), MaKCHM8JibH8 1 eciiH B ny'IKe HBXOilHTCSI MeHHCK H 

HMeeT nopSIIlOK BeJIH'IHHhi ! ( ( p lK _ Pra
3 

) a d ] 
2 

, B ycJIOBHSIX · aawe-

ro on.hiTa aTa owH6K-a 6i.ma aocTaTo'IHO Manofi no cpaBHeHHIO c owH~KaMH 

onpeaeJieHHSI IIJIOTHOCTH, n09TOMy npH o6pa60TKe HCnOJib30B8JI8Cb 6onee H8I"

JIMH85I <Pop Myna ( 10). 

DoMHMO nepe'IHCJieHHhiX Bhiille napaMeTpoB · pa3JIOJKeHH.II KBlKJlB.II aKcne-

pHMeHT8JibH85I KpHB85I p ( h, t ) npH t ~const XapaKTepH3Y9TCSI CBOHM napa-

MeTpOM II M -IIOJ!OlKeHHeM M9HHCK8 1 OT KOTOpOI"O Bet:(eTCSI OTC'IeT BbiCOTbl ,-

B <iJopMyJiaX (4 +-11), TaKHM o6pa30M 1 t:(JISI OIIHCBHHSI n KpHBhiX p (h, t I ), 

1 ::;, i ::;, n Tpe6yeTCSI n + 7 napaMeTpoB. B n~HHUHne napaMeTpbi H M(t 1) 

MOlKHO Bblp83HTb 'lepe3 CeMb nepBbiX napaMeTp.OB 1 HCnOJib3YSI COOTHOWeHHe 

HM. L2 

f p (h,t)dh+ f p (h,t)dh=(L ..,.L )p 
L lK H 1"'83 2 I oo 

I . M . 

( 12 ) . 

KOTOpoe BbipalKaeT COXpaHeHHe nOJIHOI"O KOJIH'IeCTB8 BeWeCTB8 B COCyJle C 

nocTostHHhiM ropH30HTanbHhiM ce'leHHeM. 3aecb L 11 L - KOopaHHBThi aHa 
. . 2 1 .. 

H KpbllllKH cocyaa, CooTHOillei!He ( 12) MOlKHO paccMaTpH!38Tb KBK ypaBH9HI!e 

anst · onpeJleneHHSI II M =II M. ( t , p , p , A , B ... ) 
J J c 00 

, 0!lii8K01 TBK KBK HCnOJih-

3yeMbie H8MH pa3JIOJKei!HSl CKOpee cneayeT pacc.MaTpHBBTb K8K onHC8HHSl1 

o6nacTb npHMeHHMOCTH KOTophiX ewe noanelKHT 'onpeaeneHHIO, Mhi npeano'IJIH 

He nOJib30B8TbC.II COOTHOWeHHeM (12) JlJI.II HBXOlKJleHH.II nap~MeTpOB pa3JIO~ 
lK9HH.II, DpH aTOM BCe H M C'IHTBJIHCb H938BHCHMhiMH napaMeTpaMH, CooT

aoweaHe (12) MOlKHO HCnOJib30B8Tb JlJ!Sl H938BHCHMOH IlpQB9pKH npaBH~bHOCTH 

OnHCBHHSl ewe· OJlHOI"Q CBOHCTB8 CHCTeMhl - ilBHlKeHHSI M9HHCK8 C H3M9HeHH9M 

TeMnepaTypbl IlpH pa3HbiX 3H8'19HH5IX. p 
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5. PeaynhTaThi li o6cy)KneH!ie 

B peaynhTaTe H3MepeHHil: nonytieHhi anatieHHSI nponycKaHHSI KOHTeil:nepa 

C 8TaHOM Ha pa3n!I'IHhiX BbiCOTaX B IIHTepBane. TeMnepaTyp 29 f- 33°C, 0CHOB

H8SI tiaCTh• AaHHhiX nonytieHa npH nnoTfi:oCTH aanonaeHHSI p ""=0,2048~0,0007r/cM3-
6nH3KOil: K Kp!ITII'I9CKOil:, 0um6Ka onpe,qeneHHSI n.nOTHOCTII B K8)KA0il: TO'IKe B 

OCHOBHOM o6ycnaBnHBanacb CTaT!ICT!I'I9CKOil: OU!II6K.Oil: onpeneneH!ISI IIHTeHCIIB-

HOCTII He.il:TpOHHOI'O ny'IK8 II COCT8BnSina 1%, 

H a pH c. 4 npencTaBneno necKonhKO aKcnepHMenTanhHhiX KpHBhiX p (h). 

5,1, 06J1aCT!i IIQ!iM8HiiMOCT!i Q83J10)K8Hlfll 

f1 pH ananHae pacnpe.neneHHSI p (h, t )" naMH Hcnonb30BaHo 3 paano*eHHSI: 

paano*eHue (3), B KOTopoM ynep*aHhi nepBhre 2 tinena (nn-2), paano)KeHHe 

(3) c riSIThiO cnaraeMhiMH (flfl-5) II paano*eHHe (7) c nepBhiMH ABYMSI cna

raeMhiMH (DP-2) • Bcero o6pa6oTa·Ho 14 KpHBhiX p(h) (oKono 500 ana

tieHHil: nnoTHOCTH). CornacHe paano*eHHil: c onhiTOM noKaaano B Ta6nHue 1, 

B KOTOpoil: np!IBOAIITCSI BKna,q B 
2 

X OT K8)KAOil: KPIIBOil:, neneHHhlil: Ha 'I!ICnO 

aKcnepHMeHTanhHhiX TO'IeK na KpHBOil:, EcnH Bhi'IHcneHHaSI KpHBaSI ynoBneT-
2 

BOp!ITenhHO cornacyeTCSI C 8Kc;nep!IM9HTanbHbiMII TO'IK8Mll 1 TO BKnan B X 

OT K8)KAOil: TO'IKH nopSIAKa } ( CM, /10/). f1 OSTOMY no A8HHhiM Ta6n, 1 MO)KHO" •• 
I 

YTB9p)KA8Th, 'ITO fi!I)KHSISI I'paHHU8 npHM9HHMOCTII flfl-2 H8XOAIITCSI np!I &2,~ OC, 

06n.aCTb COI'naCHSI flfl-5 C OnhiTOM np!IM9pHO B 20 pa3 W!Ipe II AOXOAII~ AO 

29°C ltl ~ 3°C), T7~nep~TypHhre.·unTepBanbi npuMeHnMOCTH DP-21 H 

nn-2 paano)KeHuil: npaKTH'i9CKH COBnaaaroT. fpaH.HUa 8TOii o6naCTH ( o<.:.. t<O,I°C). 

o6ycnoBneHa 8CHMM9Tp!Ieil: OnhiTHOil: KpHBOil: COCylUeCTBOB8HIIS! B K.OOpAHH8T8X 

( l , v ) (p!:ic. 5). 

5,2, 3Ha'leHH5I rrapaMeTpOB pa3J10)K8Hlf5I 

CBOJlKa 3Ha'leHHil: napaMeTpoB paano*eHHSI, nony'leHHhiX B paanHtiHhiX 

npH6n!I)K9HHS!X1 nana B Ta6n, 2, 3Ha'I9HIISI Kp!ITII'l9CKHX IIapaMeTpOB T c 

H p 
0 

H9CKOnbKO H3M9HSIIOTCSI npH H3MeHeHHH BHA8 paanO)K9JiHSI, C ytieTOM 

HeonpeneneHHOCTII 1 BHOCHMOil: Bhi60pOM pa3nO)K9HHSI1 It norpeWHOCTefi a6co-
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1-

PHc.4. 3aBI!CIIMOCTb p(II)C2.!!i'Ami TeMnepaTyp, on1!3KIIX' K To 
- - 32,135°C 

D. - 32, 1650C 
•- 32,200°C 
0- 32,295oc. 

CnnoWHbie Kpi!Bble oopaoOTKa aKcnepi!MeHTanbHbiX A8HHbiX 

C HCllOnb30B8HI!9M pa3nOlK9HIISI nn-5, 

14 



Ta6m!Ua 1 

HopMI!poBaHuoe X 2 
!ln51 Kpi!BhiX p (h). 

28,94 
30,49 

3I,I3 
31,15 

31,77 
32,IOO 

32,135 
32,165 

32.!177 
32,182 

32,190 
32,196 

PasJioiitem'lH 

JDI-2 . 

(4581) 
(962). 

(263) 

(46) 

(2,1) 

0,92 
0,88 

1,09 
0,87 

1,61 
0,77 

32,200 1,67 
32,295 1,14 

"'· 2 CYMMapH~e ~ 368,2 

qHCJIO ~oqeK 319 :s oopaoo~Ke 

JIJI-5 

3,84 
.2,33 

1,80 
1,49 

1,II 
0,83 

1,12 
1,02 

1,13 
0,80 

1,70 
1,17 

1,51 
0,80 

64.a,9 

470 

JlP-l 

·(90) 
0 

(44,6) 

(24) 
(30) 

(8 ,8) ' 

(1,2) 

0,91 
0,80 

., 
0,61. 
1,14 

1,60 
0,53 

1,25 
1,15 

330,5 

319 

LlaiiHhie rrony'leHhl CO 3HB'IeHI!HMil napaMeTpOB1 MllHilMil31lpy!OiilllX X2 

anSI !lBHHOI'O. pa3nOlKe!II!Si ( CM, Ta6n •. 2), Kp1113hie C pe3ynbT8T8MII B CK06KaX 

He Y'II!ThiBBni!Cb Ilpll HBXOlKJleHilll .aHa'!eH!!ii rrap!iMeTpOB ll He BXOllSIT B yKB3BI!-

HOe 'll!CnO TO'I9K. 
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niOTHOH Kamr6pOBKif, Mhl nony"!aeM 3Ha"leHIISI T 0 32,200 .± o,p15°C If 

P
0 

=·0,2062± 0,0010 r/cM;j ( V;, = 145,5± 0,7 cM3/~onb), Corhacne; naiinen

Hhrx 3H8"l6Hifll KpliTH"l6CimX napaMeTpOB C JIUTepaTypHbiMll .QaHHbiMll Ir03BOJISI

eT YTBep)K.Q8Tb, "'TO llCllOJib30BaHHasi HBMll MeTOAllKa ll3MepeHIIH 1i o6pa60TK1i 
. . I , 

He BHOCIIT B pe3yJibT8Tbi CllCTeMaTn"leCKHX OIUU60K,, npeBbllll8IOlllliX 06bi"lHbie 

llOI'peiUHOCTH npyrHX MeTOAOB, CB5138HHbie C "lliCTOTOH liCCnenyeMOI'O BeiUeCT

B.a, K8JIH6pOBKOH TepMOMeTpa, Cll0C060M HaXO)K.QeHIISI 3Ha"leHnfr KpliTH"leCKIIX 

napaMeTpoB H np. BoaMO)KHOCTif cpaBHeHH51 HaiineHHbiX HaMH Kos¢¢nuHeHTOB 

pa3JIO)KeHH51' C mrTepaTypHbiMH .QaHHbiMH, KaK STO BH.QHO H3 Ta6n, 2 , CliJibHO 

OrpaHH"leHbi, .[laHHbiX, OTHOC51IUHXC51 K STaHy, npaKTH"leCKH HeT, .[lBe, H3BeCT

Hbie HaM llOllbiT~Ii . /7,9/, orrpeneneHH51 K09!flcPHUHeHTOB pasnmKeHH51, HCIIOJib3YIO

ll1He 60JiblllOH 1i pa3HOpO.QHhift 9KC!IepHMeHT8JibHblll MaTepnan, CKOpee liJiniOC~

·pHpyiOT, H8CKOJibKO pa3HOpe"lHBbl SKC!IepHMeHT8JibHhl·e pe3yJibT.BThi, 'K KBKHM 

norpeiUHOCT51M !IpHBOASIT pa3Hhle .CllOC06bi o6pa60TK1i H C KBKOH .TO"lHOCTbiO 

BbiiiOJIHSleTCSI 38KOH COOTBeTCTBeHHbiX COCT051Hiill, TeM He MeHee Ka"leCTBeH

HOe COI'JI8CHe H8lllliX pe3ynbT8TOB C A8HHbiMH npyi'HX 8BTOpOB HM6eTC51, 

5.3. KpHBa5I cocymecTBOBaHH5I 
., 

KpHBaSI cocymecTB,OBaHHSI rrpencTaBnS!eT "!aCTHhrii cnyqaii nc~nenoBaHHo-

, ro HaMH pacrrpeneneHHSI p (h, t ) rrpH h =0 • Mhr C'IHTaeM rrone3HhiM rron-·· 

po6Hee OCT8HOBllTbC51 Ha STOll 38BHCHMOCTH, T,K, HCCJI9.QOB8Hl!IO Kpli~Oll CO

cymeCTBOB8HH51 IIOCBSillieHO 60JibiUOe ~OJIH'IeCTBO pa60T, 06pa60TKa pesynb

TaTOB TpaUHUHOHHhiM rpa!fJH"!eCKIIM MeTO.QOM C IICUOJib30B8HHeM CTeneHHOI'O 

1IpH6JIH)KeHHSI BH.Qa 

f3 
a I t I 

B o6nacTH. I tl > 0,1°C nana f3 = 0,35±0,01. 

(13) 

flpH It I< 0,1 °C HaiUH sKcrrepHMeHTanbHbre TO"!KH rrepecTaiOT orrpenenS!Tb 

{3 C llpHeMneMOH TO'IH?CTbiO, 3TO BH.QHO H3 TOI'O !flaKTa, "'TO KaK pasno2 

)KeHHe JIJI-2 ( f3 ~ 1/2), TaK H pasnmKeHHe llP -2 ( f3 = 113) xopoiUo'•cor

n~cyroTcSI C OIIbiTOM. flpli rpa!fJH'IeCKOH o6pa60TKe, Bhi6npag IIO!,lXOAS!lliee 3Ha

"leHHe T c ( B rrpenena~ 0,01 °C), sKcrrepnMeHTanbHhre TO'IKH MO)KHO pac-
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PasnoaeHlle 
ll!!?la 

T °C c 

-~c~3 
A 
-
B -<X> c 
-
'D -
E -
a. -
d -

B/3A 

:dt_fta 
llpHMe'lSHHst:· 1) 

2) 

3) 

4) 

Ta611HUa 2 
. ar 

3HB'leHHSI napaMeTpOB pa3/lOJKeHHSI -(ay-)T 

J!Jl-2 JIJI-5 .I\P-2 

32,202±.0,002 32,206±,0.002 _32 ,194±0 ,002 

0,2060±0,0012 0,2065±.0,0012 0,2059±0,0012 

2,9±.0 ,3 2,4:!:,0,2 . 

0. 213±0. 015 0,222:!:,0,012 

13,6:!:,2,6 

-0,15±.0,10 

4,8:!:,1,2 

2,90:!:,0,32 

2,74t_0,30 

0,025±0,004 

0,236±_0,04 

Kos<jl<jlauaeHTbi A,B •• npaBOIISITCst B 6espa3MepHbiX ellHHHuax • 

.[laHHbie pa60't /7,9/ OTHOCSITCSI K 6o1IhmOMY 'IHCny BemeCTB, 

Cpe,nu KOTOpbiX HeT • 3T8Ha. 

B ·yKS3BHHble OWH6KH (63% )lOBepHTe/lbHbiH HHTepBa/1) He 

BKttlO'lleHbl norpemHOCTH1 CBSI38HHbi9 C Bhi6DJ?OM, BHll8 paano-
:>K8HHSI. . r 

B /9/ HCUO/lb3yeTC51 nP-pa3/lOlKeHHe no CTimeHSIM p 
.[la_I_IHhie /9/ nepecq~TBHhi nnst paano*eHBst no creneHSI~ v 

naHHNe ~pyrl!X allTOpOll 

32,19±0,015 [I?}; 32,I67;l32,230 [I~; · 
32~27 [Itj; 32,18 [I~ . 

0,2055 [16]; 0,2030 [IS] 

6 -!- 3 {7] 

0,6:!:,0,2 {7}; 0,7 [I?]; -0,6!-!- +0,4 {9] 

9 -t 17 [9] 

7 + 9 [9] 

3 -t 8 [9] 

O,OI65:!:,0,00I5{'if, 0,18:!:,0,02 {7} 

O,I + 0,2 {9] 



nonOIKHTb K8K Ha npSIMOH l/3 f'n I tl • T8K II Ha 1/2 en! tl . IT osTOMY 8H8nH3 

3aBHCHMOCTeii BHil8 ( 13) II onpeneneHHe f3 6e3 ll0CT8T01'1HO TO'IHOro Heaa:_ 

BHCHMoro onpeneneHHSI T c apSin n11 MOIKHo C'IHTaTb y6enHTenbHbiM B o6nac

TH It I< o,l °C. 06bi'IHO BblllBI!raeMbiH npOTHB Jill paanoiKeHHH apryrvieHT Ky-

6l!'IHOCTH KpHBOH cocymeCTBOB8HHSI no STOH IKe npH'II!He C llOCT8TO'IHbiM Be-

. coM cnenyeT OTHOCHTb TonbKo .K o6nacTH I tl> 0,1°C, rne omH6Ka onpene

neHHSI T 
0 

yiKe CK83biBaeTcSI Mano, Y!cnonb30B8HHoe HaMn paano~Keime JIJI-5 

B STOH o6naCTH TeMnepaTyp XOpOlliO cornacyeTCSI C Ollb!TOM II annpOKCHM8-

UHOHHOH ljlopMynoii ( 13), Il OSTOMY Ky6H'IH~CTb KpHBOH cocymeCTBP,B8HHSI npH 

It I > 0,1 °C apSin n11 MOIKeT cnyiKI!Tb apryMeHTOM npoTHB · npHMelieliHSI Knac,;. 

HOCTH 11 (npHMeHHMOCTH 

( ~~-) T • BoaMOIK!iaSI o6nacTb "xopomeii KBanpaTH'I

JIJI-2 paanoiKeHHSI), naiinennaSI naMH (I tl I T.<S·1o-4), 
.. 0 

xopowo· cornacyeTCSI. co 3Ha'leHHeM 1 ti/T o < to-3, Ha'IHHaSI c KOToporo a pSI-. 

ne pa6oT /7,18/ na6monanocb OTKnonenHe KPIIBOii cocymecTBOB811HSI OT Ky6H

'IeCKOH, 

5.4,, 0 BliA9 pacnmpeHHOPO pasno)!(eH!iSI naHAay 

Mbi C'II!TaeM neo6xoni!MbiM cnenaTb HecKonbKO aa,~e'laHilii E>TIIOCHTen~ao 
Bl!lla 11 'll!cna cnaraeMbiX, ynepiKaHHbiX B pasnoJKeUIIII (3). Xopomo 1!3BeCTH1l· 

nonbiTKa 3naapnca H Byn6ep11 1 SJ pacmHpHTb paanoiKeHHe llannay, a TaKJK~ 
Bnonne o66CUOB8HH8Sl KpHTHK8 STOH ITOITbiTKH tBt, l1cnonb30B8HUOe· H8MH 

pasno~eHHe (3) oTnH~aeTCSI OT .npennaraeMoro fHTTepMa!iOM tBI npHCyTcT

BHeM cnaraeMoro Ev 4. • BKnroqeJIHe sTore cnaraeMoro nHKTyeTcSI nayMSI 

coo6pa1Keii~S!MH. Bo-nepBbiX, npH It I'>. 0,1 °C, Korna Heo6XOAHMOCTb y'leTa 
. ':;" ' 

nocrienyromHX qneHOB pasnoJKeHI!SI cTaHOBI!TCSI o'leBHiliiOii, Ha Kpi!BOH cocywecT

~oBaHHSI BMecTo nonpaayMeaaeMoro a_ 181 cooTHoiueHHSI It I"' v 2 ·yiKe H~eeT 
MecTo THITH'IHOe nnSI · nanbneii 30IIbi cooTnomen11e I t I ;, v <l . • Il osToMy cna-

. )i(' 

; raeMbie tv II V 
4 

HM9!0T OllHH8KOBbiH nopSIIlOK ManOCTH II !IX neo6XOilll-
. 4 ~ 

MO ·y'IHTbiB8Tb BMecTe, Bo-BTOpbiX, ecn11 cnaraeMoro E v · He Y'IHTbiB8Tb, 

ypaBHeHHe (5) ansi 0Tb!CK8HHSI '3H8'1eHHH V CT8HOBHTCSI ypaBHeHHeM 'leT':.. 

BepTOH CTeneHH, K KOTOpOMY He npHM9HHMO cljlopMynHpOB8HIJOe B pasnene . 

3 , npaBHnO II8XOIK/l9HHSI ljJH3H'IeCKHX KOpHeii, Il OIT.b\TK8 o6pa60T8Tb H8lllll SKCne

PHM9HTanbHbie naH!ibie · 6ea y'leTa cnaraeMoro E v 4 B (3) ycnexoM He 
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• 

. ' ;· 

yBeH'la~~cb. HanMeHblllHe KBanpaThi yKa3hiBanH TaKHe 3Ha'1eHHst KoacpqmuneH-

TOB C:~ H 0 , npH KOTOpbiX ypaBHeHHe (5) He HMeno· neiiCTBHTenbHblX . 

KopHeii nH6o npn v > 0 , nn6o npH v < 0. 

6. 3aKmoqeHHe 

Pa3BHBaeMbiii B 9TOii pa6oTe. MeTon' nccnenoBaHHSI ( a{v )T cBo6oneH 

oT · pstna HenocTaTKOB, npncylllHX 6onee paHHHM pa6oTaM0 noaToMy onpeneneH

Hbiii HHTepec npencTaBnsteT paCCMOTpeHHe B03MO}KH0CTeii pellleHHSI BOnpoca 

· aP 
o6 aHanHTH'lHOCTH (----)T B KpHTH'lecKoii TO'!Ke. CpaBHeHHe nBYX paano-

av 
}KeHnii· - aHanHTH'lecKoro ( JIJI) H HeaHannTnitecKoro ( D P ) c HaWHMH aKctie-

pHMeHTanbHhiMH. naHHhlMH ( Ta6n. 1) He n03BOnstiOT OTnaTp npenno'lTeHHe on

HOMY H3 HHX. XoTR paano}KeHHe D P -2 H cornacyeTcst HeCKOnbKO ny'lllle 

C Ollb!TOM, '!eM JIJI-2 ( X 2 = 351 H 368 COOTBeTCTBeHHO), 9Ta p83HnU~ 

CnHWKOM Man~ nnst OKOH'la TenbHhlX Cy}KneHHH, nnst yBepeH.HOl"'O Bb!60pa Me>Kny 

9THMH nBYMSI paanO}KeHHSIMH . Heo6xonHMO llOBbiCHTb TO'lHOCTb onpe)leneHHSI 

nnOTHOCTH, no KpafiHefi Mepe, B 10 pa3o. ,TO nnst HCilOnb30BaHHOl"'O MeTana 

·npeJlCTaBnsteTcst Bnonile B03MO}KHhiM, Dpn aToM no cTeneHH cornacnst 'Bhi'lHC-., ... _, 

neHHOl"'O xona nnOTHOCTH C Ha6nronaeMbiM MO}KHO OTnaTb .npenn<;J'lTeHH~ TOMY 

nnn HHOMY BapHaHTY TeopHH. · CywecTBeimo, 'ITO T
0 

H p 
0 

!3 .STHX pac'leTax 

stBnstiOTCSI CB060JlHbiMH. napaMeTpaMH, npH'leM HX 3Ha'1eHHSI T8K}Ke 38BHCRT 

OT BHna pa3nO}KeHHSI. 8 CBSI3H C 9THM B0;3HHKaeT B03MO}KHOCTb cpaBHHTb Bbl

'lHCneHHhie 3Ha'1eHHSI T_o H p 
0 

co 3Ha'1eHHSIMH, onpeneneHHhiMH HeaaBH

CHMhiM nyTeM, H no peaynbT8T8M cpaBHeHHSI cynHTb 0 npHMeHHMOCTH paano

}KeHHSI. 8TOT nyTb HaM npeJlCTaBnsteTCSI 6onee ~pynH.biM, T,K. He3aBHCHMOe 

onpeneneHHe To non}KHO. 6hiTb BbmonHeHo c. TO'lllOCTbiO 0,001 °C (oqeBHAHO, 

H8 TOM }Ke o6pa3Ue, Ha KOTOpOM BbtnOnHeHbl HCCnenOBaHHSI pacnpeneneHHSI 

nnOTHOCTH, H B TOft }Ke TeMnepaTypHofi'wKane). HeKOTOpbiM Hen6cTat:K:OM . . 
· • . aP 

HCUOnbayeMQl"'O MeTana stBnsteTCSI He06xon HMOCTb HMeTb SIBHblfi BHn. (---) T' . . - · : . . av 
K CO}KaneHHIO, 6onblllHliCTBO npenno}KeHlihiX cel!:qac Bap!faliTOB IIeaHanHTH'Iec-

KHX TeOpHH pa3BHThl He HaCTOnbKO neTanbHO, 
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BbiBOI(bi 

1. Hafi.n~Hbi :KpHTIPieCKHe napaMeTpbi siaaa H nepBbie nsrTb Kos!fl!jJHUHeH-

. ar 
TOB Kn8CCH'l9CKOrO p~Sn0~9HH5I ( aV-)T llO CT9ll9H5IM v • 

2, Pasno~eHHe naa,nay, B KOTOpOM y,nep~a.Hbl nepBb!e AB8 qneHa, C TO'l-., 
aocTbiO 1% onHChiBaeT sKcnepHMeHTanbHhie .naHHhie a o6nacTH It I/T.;::4;JQ-4, 
Y'leT nocne.nyiOIUHX 3-x • qneaoa pasno~eansr nosaonHeT pacmnpnTb o6naCTb 

cornacHsr .no ltlfTc~-10-2 • . . 
3; DoKasaao, 'ITO a.nanH oT KpHTH'leCKofi TO'IKH pacmHpeaaoe pasno~e

Hne naaaay XOpOIUO OllHCb!B8eT Ky6H'l9CKYIO KpliBYIO COCYIU9CTBOB8Hii5I, 

4. OnpegeneHhi nepBbie aaa Kos!jl!jJHUHeHTa aeaaanHTH'leCKoro psraa .UsBHCa-. . . a P 
P afica anH (-a- ) . 

V .T 

5. uueaeaa TO'IHOCTb aaanorH'IHOro Ollb!Ta, H900XOilliM85I .nnst pemennsr 

BOnpoca 0 llpHM9HHMOCTH Kn8CCH'l9CKOrO 
· ar · 

pasno~eHHSI ( --· ) ; 
av T 

B SaKniO'l9Hiie 8BT0pb! Bblpa~aiOT liCKpeHHIOIO 6naroaapHOCTb B.l1. na-
31iHY H A.l1. CeKHPHHY sa 6onhlllYIO noMO!llb npH BbmonHeHHii H3Mepeanfi, 

i B.A. BnallliM!ipOBY 38 llOMO!llb npH o6pa60TKe pesynhT8TOB, 10.11. lilHM8HCKo-· ... 
My, npe.nno~nameMy aaHHbifi aKcnepnMeHT, A.B. Bopoaen10 n M.lll. fnTTep

MaHy 3a nnoaoTaopiioe o6cy~aeane pe3ynhT8TOB, A8Topbl TaK~e C'lliTI:\IOT 

CBOHM npHSITHhiM aonroM no6naroaapHTb npo!fleccopa 11,P. KpnqeacKoro, npe-. 
AOCT8BiiBIUero 'lHCTb!H 9T8H, 1i npo!jleocopa .H,J1, .HIUHH8 sa BbinOnHeHiie XpO-

M8TOrpa!flli'l9CKOrO 8H8nH38 ST8H8, 
r • 
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