134

BECTHUK BYPATCKOI'Q TOCY JAPCTBEHHOI'O YHUBEPCHTETA 2007/6

© UL b, I[si0stnos, A H. Happenos, A.C. Hecmepos,
A.C. Canoumoe, A.4. Mawanos
Poccun, ¥Ynan-Yo03, Bypamckuti 20cydapcmeennvlii yuusepcumen

1
Pacuer CKOPOCTH 3BYKa B aprode YHCJICHHBIMH MeTOAAME

IporeseH pacdeT cKOPOCTH 3BYKA B apToHe IO ZaHHLIM O pagHanbHON $yHKHMH pacupelieneHus, KoTopas
OfpeneNAnack ABYMA pasHbIMU CMOCOBaMH: METOIOM MONEXYIAPHON NHHAMMKH ¥ METOAOM MHTETPANBHbIX
ypabnenni., HabmonaeTcs yNoBRETBOPHUTEBHOE COrNMACHE Pe3yAbTaTOR PACHETA C AKCTICPHMEHTAILHBIMH 1aH-
HEIMH B [IHPOKOM TEMIIEPATYPHOM HHTEPBANE, OXBATHIBAIOLIEM [43000pasHOeE, JKUZKOE i TBEPAOE COCTOTHRMA.

© S.B. Tsydypov, A.N. Parfenov, A.S. Nesterov, D.S, Sanditov, A.A. Mashanov

The numerical calculation of sound velocity in argon

Calculation of speed of a sound in argon on the data on radial function of distribution which was defined by
two different ways is carried out: a method of molecular dynamics and a method of the integrated equations. The
satisfactory consent of results of calculation with experimental data in the wide temperature interval covering
gaseous, liquid and firm statuses is observed.

OaHHM W3 HarpaBhAeHWit KnaccHuecKom g’ .
cTaTHCTHUECKOH GHM3HKH KOHACHCUPOBAHHOTO A
COCTOAHHA sBNfeTCA paspaboTka MeToda aHa- 5 ﬂ
AUTHYECKOTO M YHUCNEHHOTO pPeUICHMS WHTE- ;

rpanbHEIX YpaBHeHWH s mapHoi QyHKUMM
pacnpegeneHta. 3Has pafHaibHYIO (YHKLMIO 4. 2%
pacfipeAcIeHHa, NpPH 3aAaHHOM [IOTEHLMale
MEXMOJIEKYIAPHOMD B3aMMOAEHCTBAA MOXHO
paccuuTaTh B NIPHHLINNE BCE TePMOAMHAMHYe-
CKHE CBOMCTBA BEMIECTBA B KOHASHCHPOBAH-
HOM cocToAnvM [1-4]. 0

B oTCyrcTBHME AMCTICPCHM TIPH YacTOTaX 05 TS _;;_ o
nopsaka 1 Ml cxopocTs 3BYKa MOXHO pac- ' ' '
CMATPHBATL KaK TEPMOJRHAMHYECKYHD BENH- Puc. 1. PanyaneHbie dyHKURY pacnpene-
YHHY, HaHBONEEe TYBCTBUTENBHYIO K HIMEHE- NeHHs aproHa, nonyyeHHste MeToaoM MJI

npH Ha4anbHo# I'IpHBCJIGHHOﬂ MNOTHOCTH

HHSM CTPYKTYDEI B CPABHEHHH ¢ THMH Be- .
PYKTYP P APY yycna JacThi n =0.946 ¥ KoHeYHOH TeM-

HMMHAMM, XAPAKTEPH3YIOLIUMY  COCTOSHHE nepatype T= 12 K. 1* = t/c. | - Mezneh-
cHcTeMbt [5, 6]. Pacuer ckopocTd 3ByKa B HOE OXJAKICHHS, 2 - BLICTPOS OXIAKIE-
TPOCTHIX MOJIEKY/SPHBIX CHCTEMaX Yepes pa- HHe

JManbHble QYHKIHH pacnpeacieHus B obnac-

TH MEpexoia M3 XKHAKOTO B TBEPHOE CTEKIIO-

obpasHoe COCTOAHHE MOXET IaThb ONpelefeH- Metoa monexynapuoil auxamuku. Jlnd
Hyto WHpOpPMAUHMIO O TPOLIECCE CTEKIOBAHUS MJ pacuera paznantHoi QyRKUKK pacnpene-
H& MUKpOCKOTHUECKoM ypoBHe [4,7]. JIEHUS B KAYECTBE BXOJHBLIX AAHHBIX OniAM 3a-

B pammoii paGoTe npeinaraetcs pacuer — AQHEl KOHUCHTPALWs 71, TeMMnepaTypa T u Kko-
PAAMAABHON BYHKUMK pacnpejiencnus aprona  JIHHECTBO HaCTHLL N=10000, xoTopbie B3aUMO-
8 Ta3000pa3HOM, KUIKOM M TBEPAOM CocToa-  ACHCTBYIOT B COOTBETCTBHH ¢ MNOTCHUMANOM
HHAX ¢ FIOMOLLBIO ABYX METOOB - MeToja Mo-  JieHHapaa-Jhonca
nexyaApHoi auHamukn (MJI) u MeTona uHTe- c1? &1
TpanbHBIX YpaBHCHUH At PyHKIME pacnpe- U(r)=4¢ |:_] "[_} ’ )
penchun. Ha oCHOBE MONYYEHHBIX pe3ylibra-

TOB NMPOBOAUTCA PacHeT CKOPOCTH 3BYKA.

LA r

' PaGoTa BRINONHEHA RPU (PHHAHCOBOH noanepxkke Poccuiickoro doHma PyHAAMEHTATLHLIX HCCACA0BaHHK
{xop npoekta Ne 05-01-007La).
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dPpeone YHCAEHIbIMUY Memooamu

rhe » —~ MEXXaTOMAOE paccrosHne, £ = 120k w
¢ = 3,405E — napamerprl NoOTEHUMana Ans
aproua {1, 3], £ — moctosHHas bossumatna. Ilo
AaHHBIM 00 TUX BeMUuUHAX? yTeM MHTETpH-
POBAHWA YPABHEHHMH IBIDKCHHMA KaxXOoi W3
YACTHL PACCYMTHIBANUCHL H3MEHEHHUA MONONKe-
HHil aTOMOB Npu OXNWKACHUK B KyDe nepuo-
nuuHOCTH pasmepoM 10x10x10 wactur,

ATOMEI, pa3sMCIICHHBIE BHAYaNe B y3jax
FpaHeLeHTPHPOBAHHOM KyOHUEeCKOH pelleTKH,
ABWXCYTCS K COCTOAHMIO DPABHOBECHOTO pac-
npeaeneHns YacTHIL NPH AAHHOH NMOCTOAHHON
TeMnepatype. TpackTopus KaXXOH 4acTHUEI
paccMaTpuBacTCs KaK COBOKYITHOCTH OOCHE-
AOBATENBHOCTEH WIATOB, ANKMHAa KOTOPBIX Mpo-
MOPLMOHANLHA HHTEpBalaM BPEMEHH At
JNEeMEHTapHbIE aKTBl CNYYaiHBIX cMelIeHMH
BCEX aTOMOB CHCTEMBI COCTaBISIIOT OAHY WTe-
paumo. Yepes xaxawie 10000 wrepauuid, co-
OTBETCTBYIOWIMX BPEMEHH ABHKEHHUA CHCTEME
10! ¢, npusenennas temneparypa T' = kT/e
noHmKkanach Ha 0,02 (~ 2,4 K). CxopocTtb 0X-
naxnenus coctagnsna 1,510 3 Kimun,

[tocne kaxaptx 10000 MJI utepaumii no
H3BeCTHOH Metoauke [1] moacuMThIBanach
paznansHad GYHKUMS pacrpeldeneHns, Xapak-
TEPH3YIOLLIAA  YMOPAROMEHHOCTL ATOMOB B

CHCTEME:!

Do
g -ridr n’ @)
rae dN — 4Mcno vacThl B cepHUECKOM Croe
dr Ha paccTOSHUH ¥ OT MPON3BOJILHO BRIOPaH-
HOTO aTOMa, 47r°drn — CpeIHee YMCIO YaCTHLL
B 3TOM cepHUecKoM croe.

Ha puc. | npyBeineHE ycpeIHEHHBIE 1O
BCEMs HANpPABNEHUAM paguaibHbie dyHKIHH
pacnpedeneHNs aTOMOB aproHa, fIOJyHEHHBIE
NpH CKOPOCTAX oxnaxaenus 1,510 Kum n
1,5:10° K/mun nnst xoueqHol TemMiepatypsl /2
K, 4TO 3HAYMTEABLHO HHXKE TEMIEPATYPH KpH-
cramnmsanny 83,8 K.

Kak BMAHO, NpA MEJICHHOM OX/aXACHHH
TIoRy4aeTcs paauanbHas QyHKUWS pacrpefe-
JIEHHA KpHcTannayeckoro aproHa [4], a npu
ORICTPOM OXJaKieHHH HabnoJaeTcs 3aMer-
HOE paclienneHue BTOPOTO MaKCUMYMa 3TOH
GyHKUMM HA ABA NHKa. DTO AT OCHOBaHIUE
FOBOPUTE © DPAa3MBIBAHUA  BEPOATHOCTHOrO
pacnpefenekhts aToMOB B TIPOCTPAHCTBE BTO-
poll KOOpAWHAUMOHHOK cdephbl, HTO MOKHO
cBf3aTh ¢ rnpoueccom amopduzanmn [4,7].
JelcTBUTENBHO TaKoil Npu3HAK amopduoro
cocTosAnmMs B 0ONacT# BTOPOrO MAKCHMYMa

gr) =

QyHKUMH  pacnpeleneHuA  MOoATBepkKIaeTCa
IKCNEPHUMEHTAMU TIQ HEHTPOHHOMY U PEHTIrE-
HOBCKOMY paccesHHio [8].

B xone MJI sxcnepumenta Hapsagy ¢ pa-
AvanbHOH (yHkumMed g(r) paccuuThiBatOTCS
fIOTHOCTD CHCTEMBI p = mirn (M — Macca 4ac-
THLLT) M AaBEHHE p Mo caeayioweii dopmyne
CTATHCTHUECKOH PUIMKH xnakocted [1-3]:

dnnt dlj(r)
=nkT — } .dv. (3
, P=n o Jg(r; e 3)

Ilo 3HAYEHNAM JABAECHHA P M NNOTHOCTH O
Ha KOKOOM Lare pacyeToB MOXKHO ofpeae-
JIUTL KX U3IMEHEeHHa Ap W Ap, 4TO IAeT BO3-
MOYKHOCTb BbIMHCIIUTL CKOPOCTh 3BYKA

a A
.c=1/y£m,)y§§, 4

e y - oTHOWeHHe Tenoemkocteii C,/C,y, a dp
M Op - aMIUVIHTYIb! JABIE€HHA U MAOTHOCTH B
3BYKOBOH BOJIHE. 31¢Ch M Jajlee 3HAUCHHE Na-
pameTpa y OepETCA U3 THTEPATYPHBIX AAHHBIX
Mo U3BECTHLIM p U p [9-11].

MeToa HHTErpadbHbIX ypaBHeHuii, B
ITOM METoAe AJis pacuéTa paaqanbHoH dyHk-
UMM pacnpepeneHus g(riz) HCMeAb30BANOCH
ypaeHeHne Opawteiina-Llepuuke [1-3]:

g(r,)=h(r,)+1=
=1+C(5,)+n J‘C(na]h(rﬁ)dV;,

KOTOpOE PeIaoch YUCNeHHbIM MeToaoM Jla-
Buxa-Manuesckoro [12]. 3aece » - KOHUEH-
TpauMsa YacTHU, A{r) - napHas KOppensuHOH-
Has pyHKuwa, C(r) - IpAMas KoppensUHOHHAA
dyHkuua. [lapHas xoppensumus vactuy /()
cKJaapiBacTea M3 npaMoi koppenauuu C(r),
BOZHHKAKOLICH 3a CHET HEeNoCpeACTBEHHOTO
B3aUMOIEHCTBHA Mapbl YACTHL, H HENPIMOL
KOppensuny, 00yCNOBASHHOH OfHOBPEMCH-
HBIM B3aUMOJACHCTBUEM AAHHON Mapel 4acTHW,
C OCTAJLHLIMH YacTULAMH CUCTEMBI.

B xauecTse BXOOHBIX ARHHBIX ObInK 3a4a-
HBl MTOTHOCTE YUCA aTOMOB 1 M TEMNEpaTypa
CHCTEMBI YACTHIL, B3aWMOAEHCTBYIOWMX CO-
ruacHo noTeHuuany Jlennapaa-xonca (1) ¢
BEILIEYKA3aHHBIMM NApaMeTpaMH £ W G AN
aprona. B xone uucheHHoro peluenus ypas-
HeHUst {5) pacCUMTHIBANUCH [LIOTHOCTL O H
napnenue p cucreMbl. Takum obpazoM, nony-
uUMB  pelleHHMe  ypaBHEcHus  OpHIUTeHHa-
LlepHuike (5) npu ABYX AocTatodHo Gausknx
3HAUCHUAX KOHLEHTpauuu n, aanee no ¢op-

&)
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136 Myne (4) MOWHO PaccuUTaTh 3HAYEHUE CKOPO-

CTH 3BYKa.

JUisl onpepefeHns CKOpPOCTH 3BYKA MO
dopmyne (4) emecro auddeperimpopanus
AABJICHUA p MO MAIOTHOCTH P MOXHO HCIOJb-
30BaTh OCHOBHOE CBOHCTBO NapHOl Koppens-
UHOHHOH dyHknnm A(r), cBasmiBaomee €8 ¢
U30TEPMUMECKOA  COKMMAEMOCTBIO  CHCTEMbL
[2l:

kT[-j—E} =1+ 4fm:|‘h(r]r2dr . (6

C y4eroM n = p / m u3 (4) u (6) OKoHua-
TEABHO MNONyYaeM ANA CKOPOCTH 3BYKAa Clhie-
AYIOWEE BhipaKeHHE:

c= ﬂ—(]+4nn?h(r)fdr} , (D

il

rae h(r)=g(r)-1 - mapHas KoppenALMOHHAs
dyHKuMs pacnpesenenns, onpependemas B
X0f¢ YHCHEHHOTo pemieHs ypasHenua OpH-
wreitHa-Uepnuke (5), oTHowleHue TernoeM-
KOCTEA Y HAXOAUTCH TaK e, KAK ¥ B Npedki-
ayiem cnocobe.

Obcyxnenne pesynabraros. Ha pucynkax
2 1 3 IpUBOASTCS Pe3YNBTATHI pacuera cKopo-
CTH 3BYKa B aprOHE METOINOM MOJCKYJIAPHOM
AVHAMMKH NIpY MEAJIEHHOM K GricTpOM OXna-
HACHWM B unrepsane ot 300 no 30 K npn
hagnedusax 1 uw 40 atm., oxBaThIBAIOILME ra3o-
BYIO, KHAKYIO H TBEpAYIO Qassi. Hns cpasHe-
HHA Ha 3THX XK€ PHCYHKAX NPHBEICHE AaHHbIE
pacueTa CKOpOCTH 3BYKa METOJOM HHTErpaib-
HbIX YpaBHeHwii no dopmyne (7) B razoobpas-
HOU, MeTacTabHAbHO-ra30BON M KUAKON (a-
3aX aproHa, rae ypasHeHue (5) umeer perue-
HUA. 30€Chb K€ AAHEl IKCNEPUMEHTABHLIE
3HAYEHUA CKOPOCTH 3BYKa B aprote [9-11].

Kak Buato, waGnrosaercs Blionne yaosne-
TBOPHTEIBHOE COTTIACHE PACHETHBIX AAHHBIX
N0 CKOPOCTH 3ByKa B razoobpa3HOM aproHe,
noayueHarx merogoM M (2) u Mmeronom
HHTErPANLHEIX ypaBHeHHH (5), Kak MeKAY
co0oil, TAK W ¢ JKCAEPUMEHTANIBHBIMU JAH-
HEMH [9-11], uTo cBMaeTensCTBYET O KOp-
peXTHOCTH 06oux cnocoboB pacyeTa CKOPOCTHU
3BYKA.

CKauKH BEIMYHHEL CKOPOCTH 3BYKA HA PHC.
2 H 3 coOTBETCTBYIOT (ha30BBIM MEPEXOAAM
cucTemel. B touke 7= 90 K npoucxoaunt koh-
Aetcanua napa {puc. 2), 8 Touke T = 86 K -
KpHCTAIIN3ALMS XKMOKOCTH, a TIpY TeMmnepa-
Type T = 75 K nabmopaercsa nepexoll cucre-
Mbl B amopdiHoe cocroauue. [lepexony cucre-

Mbl W3 Ta3000pasHOr0 COCTOAHMS B KMAKOE
COOTBETCTRYET CKawoK MpH Temieparype T =
150 K, xoRgeHcaLma wuaAKoCcT HabnopaeTcs
npu remnepatype T'= 80 K, a ef amopruzanysg
- np¥ Temnepatype 7= 60 K (puc. 3).

[lpu 3TOM TOUKH, COOTBETCTBYIOUIHE CKO-
POCTH 3BYKa, PaCCYUTAHHOH ¢ MOMOUIBIO HH-
TETPAALHOIO yPaBHEHH: Opnrreiina-
Lepuuke (5), umetor npopomkenue g obnac-
TH FAEPEOXNDKACHHOro napa (puc.2, y4acTok
2), 4TO CBMAETENBCTBYET O CTPABEAJHBOCTH
3TOTO ypaBHEHUA B 00JaCTH MeTacTabUNbHbIX
COCTOAHMH.

B obnactu xuaxoro aproxa (puc. 3, yua-
CTOK 4} HMeeTca HeOOAbLUIOE CHCTEMATHYE-
CKOC pacXoxXaeHne Mexy AaHHbIMH Mo cKo-
POCTH 3BYKA, MOAYMECHHbLIMM METOJAOM MHTe-
TpanbHHX ypapHeHHH w MJ| metoaom npu
MEIANEHHOM oxnaxaeHnn. Jlyuwiee cornache
€ IKCMEPUMEHTOM HAcT METOA MHTErpanbHbiX
YPABHCHHIA, YTO, Ha Halll B2rA4, 00YCAOBAEHO
MOIPEWHOCTAMA  UTEPALIHOHHON MpoueAyph
NpH  pacuere  pafvansHoil  yHKUMK
pactipenencHus g(r} merogoM MJH. Obnacts
KHAKOTO  COCTOAHHA TIPH  aTMOChEpHOM
JaeiaeHun (prc.2, y4acTok 4) 3HAUUTENBHO
yxe, 4dem npu gasnenuu 40 arM. (puc.3,
y4acToK 4), yro coraacyerca ¢ ¢az0Boh

C, mic
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Puc. 4 3aBKcHMOCTE CKOPOCTH 3BYKa ¢ B
aproHe OT IPUBEAERHON [IOTHOCTI N IPH
T=120K. a — skcnepument [4), b — pacyér
no (4), ¢ ~ pacuér no (7)

rpacyerca ¢ (azoBoi RMarpammoii aproxa {4].
CKOpOCTE 38YKA B KHAKOCTH MpH GbiCTpOM
OXJIAKNEHHH UMEET 3aMETHO MEHbLIME 3HAYE-
Hud, ocobenHo npw nasneHnn | at™. (puc.2,
YUACTOK 4), yeM Tipy MEeAJNEHHOM paBHOBEC-
HoM oxnampeHuy. [lo-suanmomy, 310 00Y-
C/IOBJICHO TeM, YTO NpH GEICTPOM OXNAXKACHHH
YACTHLB! JKMAKOCTH HE YCMEBAIOT TNEPECTpo-
HTbCA B CTPYKTYPY PABHOBECHOM KUAKOCTH U
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APZOHE HUCTCHUDIMU Memodam

uMmetoT Oonbinuil kod(QPHIMEHT CxUMaEMO-
CTH, 4Yem y Oonee RNJIOTHOH paBHOBECHOM
YUIKOCTH.

3HaueHHs CKOPOCTH 3BYKA Ha [PaHUUE
ra3-»KHIKocTh (puc.3, y4acTok 3), paccudraH-

¢, Mt
1250J
Bw.
450
s O g
w (A - L '
o 00 T.K

Puc. 2, 3aBHCHMOCTE CKOPOCTH 3BYKA B aproHe
OT TeMneparyps! Tpd jaBieHun | ata. a — MJ]
pacHer NpH MEANeHHOM OoxXnawpeHud, b — MJ
pacieT mpr  ORICTPOM OXIAKICHMH, BLIPLKERHE
{4), © — MeTo MHTeTPaNbHLIX YPaRHEHMI, BhIpa-
wenne (4); d - oxcrepHment [7); 1-ras, 2-
DCPEoXJIKACHHRIA ra3, 3- neperperas X HAKOCTE,
4 — HHUAKOCTE, 5 — KPHCTAIL, 6-CTEKRO,

Ha puc. 4 npuseaens! pe3yisTaTh pacyera
CKOPOCTH 3ByKa no dopmynam (4) v (7) B ra-
3080 (aze aproHa METONOM HHTETPANbHLIX
YpaBHEHHH B 3aBHCMMOCTH OT NIpHBEAEHHOMH

IOTHOCTH 7 =no” . TaM e JAIOTCA IKCTE-
puMeHTanbabe faHHBie [9-11]. Kakx suawo,
nydinee COBMAACHME ¢ IKCIEPUMEHTOM JaeT
dbopmyna (4), xoTa pagManbHas QYHKLNA pac-
npefieNeHus g(r) nojayveHa IIPH YUCICHHOM
pPEemleHHH ¢ NOMOIMIBID OFHOTO W TOFO e
ypapHeHus OpHioreiiHa-Hepavke (5). Oto
o0ycnosieHo, Ha Haml B3ITIAA, TEM, YTO OpH
BBLIYMC/IEHUM CKOPOCTH 3ByKa no dopmyne (4)
HaubGoNbIMIMH BKIAA RatOT 3HAUCHHS PalHalib-
RO GYHKLUMY pacTipeieenns g(r) P4 Manbix
3HAUCHWAX 7, THE 3HAYCHUA QYHKUME g(7) u
dU/dr mocrarouno sesukn. A Ha pesynsTar

pacdera Mo cooTHOWEHMO (7) BNuAOT 3HaYe-
HAS QYHKUHH A(r)=g(r)-] npu GonpwikxX 3Ha-
qeHuaxX 7. CpaBHEHHE JAHHBIX, TOSYYEHHSIX C
nomowieio suipaxenuit (4) u (7), pakrndecky
PABHOCH/IBHO CPABHEHHIO TOYHOCTH Ompene-
NEHHA Pa3INYHBIX yacTedl paauansHoit Qyri-

uuu pacnpenesnerusa g(r). IlosroMy oTMeyeH- -

HEIE C TNOMOIHBKD ypaBrenus OpHiUTelHa-
Hepurxe (5), nokassiBakoT, YTO 3TO YpaBHe-
HHE WMEET PEUICHHE B MeTacTadMNbHOH 00-
JACTH MEPEIPETRIX HUAKOCTEH.

830

450

5
0 56 1w 150 L 0 K

Pue. 3. 3aBHCHUMOCTb CKOPOCTH 3BYKA B aprOHe OT
TeMIepaTypsl NpH AaeneHHu 40 atM. a — M/] pacuer
NMPA  MenneHHOM owiaxaeHnd, b — M pacuer npu
OLICTPOM OXNAXAEHWH, ¢ — METOL HHIETPANBHBIX
ypasHeHuil, seipakense (4), d — skcrnepument [7]. 1-
1a3, 3- eperperan MHUEKOCTs, 4 — KHIKOCTD, 5 - KpH-
CTana, 6-CTeKIo

HOE pACXOXICHHE CBHNETEALCTBYET O HEKO-
TOPOi TEPMOAHHAMHUECKOW HECOrNAacOBaHHO-
CTH HCII0JIL30BAHHONC MPRONMKEHHOrO ypas-
Henua OpHireiina-Liepuuke.

[lepexon w3 xupkoro B amophHOE CTEK-
noo0pasHoe COCTOARME ABARETCA APKO BHIPa-
KEHHBIM KHHETHUECKMM ABJICHUEM, 3aBHCs-
MM OT CKOPOCTH OXNKACHMS W CKOPOCTH
CTPYKTYPHOH [EpPecTpoliKKk  KHHETHUECKHX
envnul [13,14). TlosToMy rpaHuua mepexona
onpeaenacTes YCNOBHAMH NpOBCICHUA 3KCne-
pumvenTa [4, 1S]. [Ipn GeicTpoM oxnaxaeHuu
MOJICKYJIBl HE YCMEBAIOT TEPECTPOUTHCT B
KPUCTA/LTHYECKYIO CTPYKTYPY, B PE3YABTATE
Yero cryuailiHas CTPYKTypa >KMAKOCTH OKalel-
BACTCA «3aMOPOXEHHOWM» U XapakrepH3yercs
oueHb OGOJBLIMMH, TNPAKTHYECKH OECKOHEY-
HLIMH, BPEMEHAMM penakcalluH, 9To (akTuye-
CKM 03Ha4aeT HE3aBUCMMOCTH YHKLMI pac-
[PeACNieHUs OT BpeMeHu. 3TO Mo3BOJIAET pac-
CYNTHIBATE  TEPMOAUHAMHYECKHE CBOWCTBA
BeleCTBA B KOHACHCHMPOBAHHOM COCTOAHHUH,
BKnovasg Ga3oBeI€ EPEeXobl.

Takum obpazom, pacueT cKOpPOCTH 3ByKa
B aprOHE METOAOM MOJIEKYNAPHOH AUHAMUKM

137



BECTHUK BYPATCKOI'O 'OCYJJAPCTBEHHOI'O YHUBEPCHTETA

2007/6

138 M METOAOM WHTErPANBLHBIX YpaRHEHWH IUIA

yHKUKI pacripeneseHus IPRBOIUT K BIOJIHE
Pa3syMHLIM  pe3yRbTaTaMm B ra3’oo{pasHom,
AKHIKOM H TBEPAOM COCTOAHHAX, BKIHOYAaA
obnactu dazosbix nepexoaor. [Ipeanaraemeiii
NOAXO0J NPUMEHHM HE TONLKO B PABHOBECHBIX
COCTOSHHSIX CHCTEMB, HO ¥ B HEPABHOBECHOM
CTEKN00OPa3HOM COCTOAHKH,
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