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Tabnuiel cTaHIAPTHBIX CHPABOYHBIX JAHHBIX O TEPMOJUHAMUYECKUAX CBOM-
CTBaX H-TeNTaHa pacCYUTaHbl MO (PyHIAMEHTATHLHOMY YpPaBHEHHS COCTOSHUS
®VYC, onuckiBaroieMy CBOOOJHYIO0 dHEpruto ['enpMrosbiia B 3aBUCHMO-

ctd ot Temieparypsl T u miotHoctH p. CBoboaHas sueprus I'ensmronsua a(p, T)
IpeJCTaBIeHa B BUIE CYMMBI M€aIbHO-Ta30BOoM YacTH 0°(d,7) ¥ M30BITOYHOM Yac-
™ 0 (d,7) ypaBHeHueM (1).

a(p,T) _

v o . .
o7 a(6,71)= a"(6,1) + a'(6,1), (1)

B cBoro ouepenp n30bITOYHAS YacTh CBOOOJHOM SHepruu I 'enbpmrosblia
MPEJICTABJIEHA B BUJIC PA3JIOKEHUS B PsIJ IO CTENCHSAM NPUBEICHHONW TEMIIEPATYPHI
7 U TPHUBEJACHHON IUIOTHOCTH O C IOJMHOMHAIBLHBIMA M DKCIOHCHIIMAIbHBIMU
yneHamu. [Ipu 3ToM ucnonb3oBasiack ontuMmu3upoBanHas ¢opma ®YC, mpemo-
»eHHast ConoM u Onu [1]

(2)

rae o0 = plp.; © = T./T; p., T, — napameTpsl IPUBEACHUS, B KAYECTBE KOTOPHIX MPHU-
HSITHI KPUTHYECKUE 3HAUeHHs. B yacTHOCTH /U1 H-rentana: p, = 2,3153 Kr'kMois
T.=540,13 K.

Omnpenenenue ko3@dunmentoB ®YC u npon3BouiIoCh Mo allrOpUTMy, pea-
JU3YIOIIEMY METOJ CIIy4alHOIO IMOKCKa C BO3BPATOM MPH HEYNauyHOM Mare [2].

MunuMu3upyeMbiit QyHKIIMOHAT COAEPkKaN KaK CliaraéMble, OTBETCTBEHHBIC
3a TOYHOCTh ANIPOKCHUMAIIUU PE3YJIbTATOB M3MEPEHUN Pa3HOPOJHBIX JTaHHBIX O
TEPMOJIMHAMHYECKNX CBOWCTBAX, TAK U Pa3IUYHBIC OTPAHUYCHUS, HAKIIAbIBACMbIC
B BHUJIC HEPAaBEHCTB Ha TEPMOJMHAMHYCCKYIO MOBEPXHOCTh. OCHOBHBIMH BUIAMU
OTPaHUYCHUH SIBISUTHCH: KPUTHYECKUE YCIIOBUSA, TpaBuio MakcBesuia, KOHTPOJIb
KPUBHU3HBI UCATBHBIX KPHUBBIX, MOJOXKHUTEIHHOCTh TEIUIOEMKOCTH, TIPABHIIO TIPSI-
MOJIMHEWHOTO JHaMeTpa, KOHTPOJIUPOBAHHWE 3HAKOB IPOU3BOJHBIX Pa3IAYHBIX
TEPMOJIMHAMHYCCKUX BEJIUYHMH U T.J. DTH OTPAHUYCHHUS 00CCTICUnBaIOT «Hu3nde-
CKYI0» (pOpMY MOBEPXHOCTU COCTOSIHUS M YJIYYIIAIOT SKCTPAIOJISIIMOHHBIE BO3-
MO>KHOCTH ypaBHEHHUSI.

be3pasmepHas uaeabHO-Ta3oBas 4acTb cBOOOAHOW sHepruu ['enbmrosnbiia

6 t. 14 . . .
a’ (7,6)=3nz"6+Y nzs" exp(-5")
i=1 i=7

OIIPCACIIACTCA 110 COOTHOIICHUIO

her s? o1 T TC“ 1 TC“
0 0 0 0 P 4 -
al = —_—— = 14+ln— == | =dt+ — | =d 3
RT. R Hc?{,r R T2 ¢ R T b ()

Tg Ta
rae Oy = po/Pe; To = I/To; To, po — BcriomMoraresnpHas onopHas Touka (7, = 298,15
K; po = 101325 I1a); pg— MJIOTHOCTh UACAIBHOTO ra3a mnpu Temmeparype 7y 1 J1aB-
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neHuu po; hY, S§ — COOTBETCTBEHHO PHTANIBIIHMSA M PHTPOINHS B U€ATbHO-TA30BOM
COCTOsIHUM I1pu Temieparype 1.
Jlns pacuera pyHKuuM o’ HEOOXOMAUMBI JaHHBIE 00 N300apPHOM TEIIOEMKO-

CTH B COCTOSHHHU HMACAJIBHOI'O rasa Cg . bpuu IIPHUHATBI 3HAYCHUA, ITOJTYUCHHBIC B

Tepmonunamuueckom MHccnenoBarensckom Llentpe [3] m anmpOKCMMHUpPOBaHBI
YPaBHEHHEM

C

0 3
P

== Z c.T' (4)

]

rae R = 8,314472 JIx/(monb K) — yHUBepcanbHas ra3oBasi MOCTOsSIHHAS. 3HA-
4yeHHUs KodQPUIUEHTOB ¢, IpeCTaBlIeHbI B Ta0. 1.

TepmoanHamuueckoe cOOTHOIIEHHE (3) COBMECTHO C AMIMPUYECKON 3aBU-

CHMOCTBIO (4) NPUBOIAT K ciaeayromeil Gpopmyie ajis pacyera a’

2
a’ = Za’fr‘+a3 IntT + a,7Int + Iné (5)

i=—3

3HaueHus K03QPUIUEHTOB «; IPEACTABICHBI B TA0I. 1.

Tabmuua 1. 3Hauenuss ko3puuueHToB ypaBHeHH (4) u (5) g uaeanbHO-
ra3oBbIX (PYHKIIHI H-TelTaHa

[ C; Qa;
-3 - -0,80617
-2 -0,8511009-10° 9,562437
-1 1,338286:10" -64,23511
0 -70,47403 -53,7965
1 0,2378506 76,40254
2 -1,966632:10™ 1,458661
3 6,139216:10° -71,47403
4 - -24,7771

KoaddurmenTs! 1 nmokasaTenu CTENEHU MPU TEMIIEPaType U IJIOTHOCTH OTI-
TUMU3UPOBAHHOTO ypaBHEHHs (2) mpencTaBienbl B Tabnune 2. bonee mompoGHO
npoieaypa nocrpoenusi ®YC onucana B [Ipunoxenuu.



Tabmuna 2. Koaddurnments u mokazatenu crenean ®YC (2) H-rentaHa

i n; t; d; Di
1 0,15164248:10" 1,5 1 0
2 0,11958666:10" 0,25 1 0
3 -0,36808629-10" 1,25 1 0
4 0,10056392 0,25 3 0
5 0,27152618:10 0,875 7 0
6 -0,15018688 1,375 2 0
7 -0,17608736-10 0,0 1 1
8 0,19549976 2,375 1 1
9 0,44796479 2,0 2 1
10 -0,19465369-107" 2,125 5 1
11 -0,47181525 3,5 1 2
12 -0,28490881-10"! 6,5 1 2
13 -0,12541599 4,75 4 2
14 -0,44975675-10 12,5 2 3

Tepmoaunamuyeckue cBoiicTBa paccuutbiBaauchk no ®YC (2) ¢ ucnonb3o-
BaHHEM M3BECTHBIX TU(PEepeHIINATBHBIX COOTHOUICHUN TEPMOJUHAMUKH:

IUIOTHOCTh
P r
——=1+da;, 6
ORT g (6)
SHTAJIBITHS
i=1+z-(0¢f+0{T’)+505(§, (7)
RT
SHTPOTIHS
S er@+a)-a—a, (8)
R
H30XOpHAs TEIIOEMKOCTh

¢ 2,0 r
==t (a, +al), 9
R ( T TT) ( )

n3o0apHas TeIIOEMKOCTh

C ro_ r\2
_p:_TZ (az(')r +a1"r)+ (1+5a6r 57:?(%1‘) > (10)
R 1+ 20a; + 0 ag

CKOPOCTB 3ByKa



2 r r\2
% =1+20a;+ 5 a}; — (+0a; = oray)

; (11)

2 0 d
(a, +a,)

r€ HUKHUW UHAEKC MPU @ TIOKA3bIBAET YACTHYIO MPOU3BOJHYIO IO COOTBETCT-
BYIOLIEH IIEPEMEHHOM.

KoHkpeTHblE aHATUTUYECKHE 3aBUCUMOCTH Pa3IUYHBIX MPOU3BOAHBIX TEP-
MOJMHAMHUYECKOTO MOTEHIINAlIa, BXOs1re B ypaBHeHus (6) — (11) npencraBiieHsl,
B [Ipunoxxenuu.

3a TEpMOJMHAMUYECKOE HAyajao OTCYETa MPHU COCTABJICHUM TAOJIMLl TEPMO-
JUHAMHYECKUX CBOMCTB H-TENTaHA IMPUHATO COCTOSIHUE PABHOBECHOI'O MOJIEKY-
asipHOTO KpucTauia npu temieparype 0 K. 3nauenust sHTanbmnuu /sy 1 SHTPOIUU S
BO BCIIOMOTATENIbHON TOYKE OTCUETa HA JIMHUM HACBIIEHUS JKUJKOU (a3bl ompe-
JeaeHbI 10 TaHHbIM [4] (7o = 525,33 KI[;K-KF'I, so=23,2791 KZ[;K-KF'I-K'I).

Tabnuipel TepMOAMHAMUYECKUX CBOMCTB H-TenTaHa paccuutanbl 1o OYC
(6) B muama3one TeMreparypsl ot TpoiHoi Touku (7, = 182,55 K) mo 700 K npu
nasnenusx g0 100 MIIa. CotictBa B oiHO(Da3HOM 001aCTH MPEACTaBICHBI B Ta0l.
5, CBOMCTBA Ha JIMHUU HACHIIIEHHUS — B Ta0J1. 6. JIMHUS M1aBiIeHUS OIMUcaHa dMIIH-
puyecknum ypaBHeHneM CuMoHa — ['marnens

5: (1) _ 1, (12)

rae p== 351,3 Mlla; ¢ = 2,532. 3nauenus kodpdunnenton ypasaenus (12) ompe-
JIEJIE€HBI MO JAaHHBIM PabOTHI [5].

Bennunna HeompeneneHHOCTH PAcUETHBIX 3HAYEHUW TEPMOJIMHAMHYECKUX
CBOWCTB OIICHEHA B pe3yJbTaTe CpaBHEHHs ¢ Hanboyiee HaJCKHBIMU HKCIIEPHUMEH-
TaJIbHBIMU JaHHBIMU M ypaBHeHUsiMU. [IpencraBneHHble B Taba. 3 OIECHKU JaHBI
st sxunkoit gasel K (T < T, p > 1,3p.), nns razosout ¢asel I (T < T, p <0,7p,),
Uit cBepxkputudeckoro ¢urouga @ (T > T, uckirodast KpUTUYECKyto o6nacth K:
T,<T<1,05T.,0,7p. < p <1,3p.). YpaBuenue B popme (2) He obecrneunBaeT Bbl-
COKYIO TOUHOCTh pacieTa TepMOAMHAMUYECKUX CBOWCTB B KPUTHUECKON 00JIaCTH.

bonee nonpoGHbIe cBeACHUS O pe3yJibTaTaX CPABHEHMSI PACUETHBIX JaHHBIX
CO BCEMHU HMMEIOIIUMHUCSA IKCIEPUMEHTAIbHBIMU JaHHBIMH U TIOJSI HEOMPEIEICH-
HOCTEN npeacTasieHsl B [Iprunoxenun.



Tabmuua 3. OLeHKr HeONpPeeIeHHOCTH PACUETHBIX 3HAYEHU I
TEPMOJIMHAMUYECKUX CBOMCTB H-TeNTaHa

CBoiicTBO Heonpenenennocts, % B obnactu
K I ) K
Dy - 0,1 -0,15 - 0,7
D 0,1 -0,15 - o 1,0
Dy - 1,5-2,5 - 1o 3,0
p.p, T 0,05-0,15 0,3-0.,8 0,5-0,8 -
C, 0,4—-0,6 0,6-1,0 0,5-1,0 -
C, 1,5-2,0 1,5-2,5 1,0-1,3 -
w 0,3-0.,6 - - -




[MPUJIOXKEHUE A
MeTtoauka pa3padoTKu YPaBHEHHS COCTOSTHHA.

ITpu pazpadorke ®YC (2) UCMoab30BATUCH Pa3HOPOIHBIE SKCIIEPUMEHTAIIb-
HbI€ JJAHHBIC O TEPMOJMHAMUYECKUX CBOWCTBAX H-TE€NTaHa — p,v,T-IaHHbIC, JaH-
HbIE 0 BTOpOM B 1 TperheM C BUPHAIBHBIX KOIPDHUIIMECHTAX, YIPYTOCTh HACHI-
MICHHBIX MTAPOB p,, TUIOTHOCTh HACKHIIICHHON KUJKOH p; ¥ Ta30BO# (hassl p,, TEIIIO-
€MKOCTh HACBIIIEHHON KOHJICHCUPOBAHHOU (Da3bl ¢;, U30XOPHYIO ¢, U U300apHYIO
¢, TEIUIOEMKOCTH, SHTAJIBIHNA /1, CKOPOCTh PACIIPOCTPAHEHHUS 3ByKa W.

B MunuMM3upyemblil GyHKIIMOHAT BKIIIOYAJIOCh HECKOJIBKO CllaraeMbIX, Ka-
JKJI0€ U3 KOTOPBIX OTBETCTBEHHO 3a OMNPEJICTICHHYI0 KaTeropuio 00padaThiBacMbIX
TEPMOJNHAMUYECKUX BEIIUYMH:

2 (n)= Z Z( ao(X, oy, )~ Znapxxpm)J 01 (A1)

p=l m=l

1

rae n; — koappuuuentsl ®YC, a, ;- cnaraemsie ®YC, onpenensemsie 1o (14),

m

BEC OIBITHOM TOYKHU, @y — IKCIECPUMEHTAIBLHOE 3HAYEHHUE TEPMOJIUHAMUYECKOIO
CBOMCTBA.
B nannowm ciydae GyHKIIMOHAIBHAS CBS3b 3a7]aBajlach YPAaBHCHHEM

a,, =1"6" exp(~7,6"), (A2)

a K03(h(PHUIMEHTHI 77 ONPENETSUIUCH MOCPEACTBOM ONTHUMU3AIIMOHHOTO aJTo-
puTMa, onrcaHHOro Huxe. Jns pacmmdpoBku npaBoil yactu gopmyinsl (Al) uc-
H0JIb30BAIMCh U3BECTHBIE U (epeHIIMaTbHBIE COOTHOIIEHNS TEPMOIMHAMUKY (6)
— (11). Kpome BkitoueHust B 00pabOTKy 3KCHEPUMEHTAIbHBIX JIaHHBIX O pa3jiny-
HBIX TE€PMOJMHAMMUYECKHUX CBONCTBaxX H-TENTaHa, TAKKE MPUMEHSIAcCh CHUCTEMbI
OTrpaHMYEHUI, HAKJIAbIBAEMbIX B BHJIC€ HEPABEHCTB Ha TEPMOJUHAMUYECKYIO IO-
BepXHOCTh. OCHOBHBIMU BHJIAMU OTPAHUYEHUI SIBISUINCH: KPUTUUYECKHUE YCIOBHUSA,
npaBmwi0 MakcBeia, KOHTPOJIb KPUBU3HBI HI€ATbHBIX KPUBBIX, MTOJOKHUTEILHOCTD
TEIJIOEMKOCTH, MPABUIIO NPSIMOJMHEHHOIO JUaMeTpa, KOHTPOIMPOBAHUE 3HAKOB
IPOU3BOJHBIX PA3IMYHBIX TEPMOJUHAMUYECKHUX BEIMUUH U T.J. DTH OTpaHUYEHUS
o0ecneunBarT «PU3NIECcKyr0» GopMy MOBEPXHOCTH COCTOSIHUS U YJIyYIIAOT KC-
TPANOJISILIUOHHBIE BO3MOKHOCTH YPABHEHHMSI.

[Ipu pazpaborke ®YC (2) mis H-rentaHa ObUTa TPUMEHEHA MOAU(PUKAIINS
METOJIa CITyYaifHOTO MOMCKa C BO3BPATOM IPH HEYJAUYHOM IIare. AJIrOpUTM MOJIH-
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¢GupoBaH BBEIECHUEM 3JIEMEHTOB JETEPMUHUPOBAHHOTO IMOWCKA Ha IIare Kop-
PEKTUPOBKH BEJIMYMHBI 111ara MOUcKa U BbIOOpA HaNpaBIEHUS.

B ucnonbpzyeMoM anroputrme UCIMONb3YeTCS QJJUTHUBHBIA KPUTEPUM OINTH-
MaJbHOCTU — MUHUMU3UPYEMbIH (QyHKIMOHANT (A3), KOTOphI o0paszyercst myTeM
CJIOKEHUSI BBIXOJHBIX MapaMeTpoB, MPeoOpa3oBaHHBIX K Oe3pa3MepHBIM ciarae-
MBIM. DTO OCYHIECTBJISIETCSI C MOMOIIbIO BBEJICHUS HOPMHUPYIOIIUX MHOXKHUTEIEH -
BECOBbIX K03 duimentoB. HopmupoBanue HeoOXoaumo st 0ObeIUHEHUs He-
CKOJIBKUX BBIXOJHBIX MapaMeTPOB — TEPMOJUHAMHYECKHX CBOWCTB, UMEIOIIHUX B
o01ieM citydae pazinyHyro GU3NYECKyI0 pa3MepHOCTh. MUHUMHU3UPYEMbIN (yHK-
IIMOHAJI COJIEPKHUT CilaraeMble, OTBETCTBEHHBIC 32 TOYHOCTh AIMPOKCUMAIIUU pe-
3yJbTAaTOB U3MEPEHUI PA3HOPOAHBIX JAHHBIX O TEPMOJIMHAMUYECKUX CBOMCTBAX, a
TaK)X€ pa3JIMYHbIE OrpaHUYECHUsS, HAKJIAJbIBa€Mbl€ B BUJIC€ HEPABEHCTB Ha TEPMO-
JUHAMHYECKYIO MOBEPXHOCTh U MPEJICTABIICH CIIEIYIONIEH 3aBUCUMOCTBIO:

S=Y W F2+Y W, F}+Y W Fio +.ct Y W, F, (A3)

rae: W-BecoBoil KOA(hGULIMEHT IS KaXAOH OMBITHOM TOYkH, F- (QyHKUIUA, UC-
NoJIb3yeMasl JUIsi MUHUMM3AalUKM OTKIOHEHHWW. Hampumep, 1 M30XOpHOM TeIo-
eMKOCTHU JaHHBIX (PYHKIMS ONPEENIeTCs KaK:

FCV _ (Cvm. _C e ) / Cvm. (A4)

KBagpatuunbie QyHKIUU 71 IPYTUX TEPMOJMHAMUYECKUX CBOMCTB MMEIOT aHa-
JOTUYHBIA BUA. F, — QyHKIMS, YUYUTHIBAIOIIAs Pa3JIMUHbIE OTPAaHUYECHUS Ha 00-
JIACTh U3MEHEHUS IEPEMEHHBIX.

Becoroit koadurment W nis ka0l BEIOpAaHHOM OINBITHON TOYKW Ha3HA-
qaJicsl MHAUBUIYaIbHO C YUETOM THIIA JIAHHBIX, 00JIACTH COCTOSHUN U TpeOyeMoi
TOYHOCTU. TunuuHoe 3HaueHue W nius p,p,T- JaHHBIX W JIaBJICHUSI HACBIIICHHBIX
napoB cocTaBiseT 1, asg rermnoeMkocTd — 0,5, 111 CKOPOCTH 3BYKa - 1.

Kak BuaHO u3 cootHouienus (15) orpaHuyeHusi BXOAST B BUJIE JOMOJIHHU-
TEJBHBIX CJIaraéMbIX B MUHUMU3HPYEeMbIH (pyHKIMOHANI. Hanpumep, 11t KOHTPOJIs
3HaKa MPOU3BOJHON KaKOW-TMOO TEPMOJMHAMUYECKON BEIUYMHBI YUCJICHHO BBbI-
YUCJISAETCSl IPOM3BO/IHAS HA OCHOBE PACYETHBIX 3HAYEHUM MO YPaBHEHUIO COCTOSI-
HUSI, COXPAHEHHBIX HA MOCHEAHUX UTepauusx. [locne 3Toro BEIYMCICHHOE 3HaYe-
HUE MPOU3BOIHOMN MO COOTBETCTBYIOIIEMY CBOMCTBY B O€3pa3MepHOM BHUJIE C CO-
OTBETCTBYIOIIUM BECOBBIM KOA(D(DHUIIMEHTOM BKITIOYACTCS B KBAIPATHUHBIN (DYyHK-
UOHAJI CO 3HAKOM MPOTHUBOIOJI0KHBIM 33/IJaHHOMY. 3aM€Ha 3HaKa Ha MPOTUBOIIO-
JIO’KHBIM OCYILECTBIISIETCSL JJISl TOTO, YTOOBI MPU MPABUILHOM 3HAKE MPOU3BOAHOM
ATO OrpaHUYEHNE HE BIMIO Ha PyHKIMOHAT (A3)

OrpaHnydeHus HE BIUAIOT HA KPUTEPHUM ONTUMAIBHOCTA [0 TEX MOP, MOKa
napaMeTpbl HaXOATCsA B 00J1aCTH JOMYCTUMBIX 3HaUeHUH. CTOUT U3MEHHUTH Mapa-
METp TaKUM O0pa3oM, YTO OH MEpeceyeT T'PaHUILy, TBUKEHUE MO TPACKTOPUH MHU-
HUMU3AIMA HEMEJJIEHHO MpEeKpalaeTca. JTa Npoleaypa NpoaobKaeTCs 0Tk 10
BO3BpallleHUsl NapaMeTpoB B 00JacCTh JOMYCTUMBIX 3HaueHuil. biok-cxema anro-
pUTMa IpeCTaBIeHa Ha pUCyHKe Al.
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Ha mare 1 3agaetcst KOJIMYECTBO UTEPALIMA, 3a/1a€TCA TOYHOCTh, C KOTOPOM
UIIETCSI MUHUMYM M Ha4allbHOE MPUOIIHKEHHE.

Ha miare 2 ocymiecTBisieTcs BhIYMCICHUE (DYHKI[MOHATIA B HOBOUM TOUYKE TMPO-
CTpaHCTBa MOWCKa U Jo0aBiieHHe orpaHudeHuil (mar 2A). DTo OCYIIECTBISETCS
W3MEHEHUEM HayaJlbHbIX 3HAYCHUHN NMEPEMEHHBIX B COOTBETCTBUU C 3aJlaHHBIM II1a-
rOM ITOUCKA IO CJICTYIONIEH UTepallMOHHON hopMyIie

[xk+1] = [xk ] +A, - [xk] (A5)

rae [Xx] — MacCHB HAYAJIbHBIX 3HAYEHUW NMEPEMEHHBIX, [Xy+1] — MACCUB 3HAYCHUI
MEPEMEHHBIX HA HOBOW UTEpallUH, A, - IIaT MOUCKA Ha k-0 UTEpaIuu.

[Tocne atoro BbruMcigeTcs 3HaueHue ¢GyHKuuoHana (A3) B HOBOW TOUKe
IPOCTPAHCTBA MOUCKA S(Xi+1). B kauecTBe HauaNbHBIX 3HAYCHUMN MEPEMEHHBIX MO-
I'YT BBICTyHaTh KOA((PUIIMEHTHl YpaBHEHUS COCTOSIHHS, OO KO3(PGUIMEHTH U
MOKa3aTeau CTEIEHH MPHU TeMIEepaType U IJIOTHOCTH OJHOBpeMEHHO. BennuunHa
miara rovcka BO3BpAIAETCSl TEHEPATOPOM CIIYyYalHBIX YHCENI U MOXKET BapbUpPO-
BaThcs B auanaszone 107'<a<107.

Ha mrare 3 mpou3BoauTCs CpaBHEHHE 3HAUYCHUNW MUHUMHU3UPYEMOTO (yHK-
[MOHAJIa Ha TeKyIIew u npeabiaymen urepauusax. Ecinu S(xy+1) < S(Xg), TO ocyiie-
CTBIIIETCS Iepexona K mary 4. B mpoTtuBHOM ciydae Ha mare 3A 3amycKaeTrcs
CUYETUMK HEYJayHBIX MOIBITOK U TaK K€ OCYLIECTBISAETCS nepexo K mary 4. Ecnu
peAebHOE KOJWYECTBO HEYAAUHBIX MOMBITOK JOCTUTIIO MAaKCUMyMa, TO OCYIIle-
CTBJISIETCSl BBIXOJ M3 IIporpaMmbl. HeratuBHble 1m1aru HEOOXOUMBI JUIsl TOTO, YTO-
Obl M30€XaTh JIOBYIIIKHU JIOKAJIBLHOI'O ONTUMYMA.

Ha mare 4 undopmamnus o moBeieHMM MUHUMHU3HPYEMOTo (yHKIIMOHANA,
HAKOILJICHHAs B MPOIECCEe MOUCKA, UCIIONIb3YETCs JIJIsl APOOJICHHUS 111ara MoucKa

A =a-4, (A6)

rae o [ (-1, 1) — koaddurnmeHT ymeHbIneHus mara (CBOOOHBINA TTapaMeTp METO-
na).

[TapameTtp o B mpouecce ApoOIeHHs 1Iara MOUCKa U3MEHSAETCS CIIEAYIOIUM
oOpazoM. [lpu cpaBHEHHM MpPEABIAYIIETO0 M TEKYILIEro 3Ha4eHWi (yHKIMOHANA,
QJITOPUTM BBIOMPAET HAIMPABJICHUE MMOUCKA U B COOTBETCTBUM C ITUM HaIPaBJICHU-
€M OIpeieliIeT epBOHAYaIbHOE 3HaUeHUE KodhPuiueHTa a

S . >S5 .,a=2
{S,: <Sa=-1 (A7)

TO €CTh MPUHUMAETCS pelieHue 00 yBEIMYEHUHU, TMO00 00 YMEHBUIEHUU I1ara mo-
ucka. [locme mpucBamBanus K03(hOUIMEHTY ¢ COOTBETCTBYIOIIMX 3HAYEHUH I10
ycioButo (A7) BeIYUCSETCS HOBOE 3HaUeHUe yHKIMOHaNa Sy4;. Jlanee ocymiect-
BJISIETCSL APOOJICHHE Iara Moucka M3MeHEeHueM KO3 UIIMEeHTa o UCXOIS U3 Clie-
IYIOLIUX YCIOBUN
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Sk > Sk,pa — 2><Olk—l +ak+l
3
S >§ _a,H+3><ak
kel -1 & = 4 (A8)
4
S, >Sk+1,a:xa"gl+ak

Ecnu Hu oHO M3 rpymibl ycnoBui (A8) He BBINOMHSETCS, TO JUIS Ompee-
JICHUSI HOBOTO 3HAYCHHUSI (¢ CTPOUTCSI MHTEPIOJIAIMOHHAS mapadoiia Ha OCHOBE 3Ha-
YeHU MUHUMU3HpYyeMoro ¢pyHKiuuoHana S 1 KodduienTa a Ha MociaeHUX TPeX
utepanusx. Iyt 3Toro ucnoyib3yrTcs CIEAYIOINIUE COOTHOIICHUS

S X, —a)+ S, x(a, —a, )+ 5, x(o,, — )

a=-— A9
(@ — ) x (o —o ) x (a4 —a;,y) (A9)
S, . =S
b= _g(a,_ +a,,) (A10)
Uiy =y

rae a u b - xodpdunmentsl napadboandeckoro ypapHeHus. Torja HOBOe 3HaUYEHUE
KO3 PUIIUEHTA 0 OTIPEACTAETCS KaK

b

a=——
2a

(A11)

Jlanee mocie BBIYMCICHUS HOBOTO 3HAaYeHUE (YHKIIMOHATA B COOTBETCTBUU C HO-
BBIM 3Ha4YCHHEM KO3 HUIlMEeHTa YMEHBIICHUS II1ara, COXPaHSIOTCS TPU HAMITyd-
X 3Ha4eHus GyHKIMOHANA S 1 Ko PHUIMeHTa o ¥ aNTOPUTM MEPEXOIUT K IIary
5.

Ha mare 5 nposepsitorcs ycnoBus octaHoBa. I[Iporpamma 3aBepiiaer CBOXO
paboTy, ecau JTOCTUTHYTO MaKCHMaIbHOE 3HAUYCHWE HEYJAYHBIX TOIMBITOK MHHH-
MU3HPOBATh (DYHKITUIO WM JIOCTUTHYTA TpeOyeMasi TOYHOCTh PEIICHHUS

‘Sk+1 B Sk‘ 2 (A12)

/i€ £5- KOHCTAHTA, ONpEeIsonias TpeOyeMyr0 TOUHOCTh PeIIeHus 1o S.

Ecnin HU 0gHO W3 yCIIOBMH OCTaHOBA HE BBITIOJHEHO, TO OCYIIECTBISETCS
nepexo K mary 6, Ha KOTOpOM TePEOTPEICIISIFOTCS. TPAHUIIBI IOMCKA B COOTBETCT-
BUU C HOBBIMH 3HAYCHUSMH MTEPEMEHHBIX, TPESABIAYIIIEMY 3HAYCHUIO (DYHKITMOHATIA
MIPUCBAUBACTCA TEKYIllee 3HaUEHUE, U aAJITOPUTM MEPEXOIUT K CIEIYIONIeH uTepa-
IUH.

Takum 00pa3om, OCYIIECTBISIETCS ITUKI TMOMCKa TI00aTbHOTO ONTHMYyMa
U1 pa3pabaThIBAEMOT0 yPaBHEHUS C YUETOM 3aJJaHHOTO KOJTHUYECTBA UTEPAIHil.
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Ha4daJio

(1) 3amamue KonuecTBa WTEPALUI.

3afaHre NCKOMOW TOYHOCTH PEILICHMSI.

3aaHue 1mara rmorcKa rovcKa.
BBo1 Hys1eBOro mprOIKEHYIS.

Bermcnenne gyHKImoHana
B HOBOW TOUKE IIPOCTPAHCTBA |~

@ Bsox

OrpaHUYCHUI.
TIOMCKA.
3HaueHue
Orcuer HeyTauHbIX
MUHUMH3HPYEMOTO
. TIONBITOK MUHUMU3ALIY,
(yHKIMOHAA HA TEKYIICH
3) TIPH TIPEBBIICHAN
uTeparmu OoNbIIe
. KOJIMYECTBA KOTOPBIX
YeM Ha TpeIbITyIIeH
MIPOMCXOUT BBIXOJT
W3 IPOrpaMMBbl

4) N3MeHeHre BeNMYrHbI 1ara
TIOFICKA Ha OCHOBE MH(OpMAIHH O
3HaYEeHMSIX (DYHKIIMOHATIA HA TIOCTICTHNIX
Tpex urepaipsix. [lepexos B HOBYIO
TOUYKY OOJIACTH TTOMCKA.

Tpebyemasi TOUHOCTb
petieHust focturayta. Komaaecto
HEeY/IaYHBIX TIOTBITOK JOCTHIJIO

(6) Ilepeonperienenye rpaHmy
TIOKCKA, (PUKCUPOBAHIIE JTyUIIIETO

MIPUOITVOKEHYST U TIGPEXO]T Ha
CTICITYFOIIIYFO HTEPAITFO.

Puc. Al. biok-cxema anroputma ompenencHuss Kod()PUIMEHTOB W cTeneHen
YpaBHEHUS COCTOSIHUS METOJIOM CITyY9aifHOTO TIOMCKa C BO3BPATOM IPU HEYJAAYHOM

mIare.
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[MTPUJIOXXEHME b

Pe3yabTaThl CpaBHEHHS PAaCYEeTHBIX 3HAYEHUH TEPMOAUHAMHUYECKHX CBOMCTB
no ®YC (2) ¢ IKkCnepuMeHTAJIbHBIMHU JAHHBIMU JISI H-TeNTaHAa.

Pe3ynbpTaThl cpaBHEHHUS C KCIEPUMEHTAIBHBIMUA JAHHBIMH MPEICTaBIIe-
Hel B Ta01. b1 u Ha pucynkax b1 — b10.

TepMoanHAMUUYECKUE CBOWCTBA H-TENTaHA MCCIEIOBAHbI BEChbMa IMOJ-
pob6Ho. B paborax bpumxkmeHna, B 4aCTHOCTH B [6], IpeACTaBIEHBI PE3YIbTAThI U3-
MEpEHUSI COKUMAEMOCTU (MU COOTBETCTBEHHO IJIOTHOCTH) MHOTHUX XKHUJKHUX YIJIEBO-
JIOPOJIOB, B TOM YHCJI€ U UCCIIEAYEMbIX 3/1e€Ch H-alKaHOB — OoT H-CsH, 10 #-CioHp,.
Bce u3zmepenus BBINOJHEHBI Ha Tpex uzorepmax — 273,15; 323,15 u 368,15 K B
MpOKOM auanazone gasiieHuid — ot 0,1 mo 1200 MIla, gepe3 kaxasie 100 MIla.
[TorpemHocT U3MepeHust IIOTHOCTH cocTaBisuia 1,5 — 2,0 %.

1.0 TR SOKK XX KX BT \ﬁ\\m\MWﬁW%&&éhw* IRe
T A H T T *
T 5] 5 TLox %0

L Ty TT%EEQTEF @ mﬁ 5 b o
LI @@@%ﬂ %‘m & T*TT % b
o

OTtkonenus, %
o
]

F'S

10 Lol vl ymm e nd ¢ et e e peatemem | (11
0.0 0.1 1.0 10.0 L00.0 1000.0
[asnenue, MlIa
X Boemxayap [10] 0 Bpumxman [6]
k- Qymaron [11] <O Jatimonn u ap. [18]
= DIBIOJDKU U 1p. [§] 4 Tonuk u np. [15]
¥ Kycc, Tacnumu [12] + Manbxotpa [22]
- Mypvmrep u ap. [17] T Hukonce u 1p. [9]
o MOB [20] @ [Tamaiiony [21]
o C%Ir);:}[/eeB uap. [ A Cxaﬁ(bntry aitorc [14]
U CMmuT 1 1p. [7] v CycHap u ap. [23]
X

z

Tockanu u mp. [19] 3aBuc3a [10]

Puc. B1. OTkii0HEHNS SKCIEPUMEHTAIIBHBIX IAHHBIX O TUIOTHOCTH KHIAKOM (ha3bl H-TENTaHa OT
paccunTaHHBIX 1O GyHIAMEHTAIILHOMY YPaBHEHHIO COCTOSHUSA (2).

B pa6ote CmuTa ¢ coaBTopamu [7] uicciiemoBaHa IIOTHOCTD KHIKOTO H-
rentaHa B nuana3zone remneparypsl 303 — 523 K u gaBnenuns — 0,7 — 35,6 MlIa.
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[TorpemHocTh n3mepenus miotHoct coctasisia 0,05 — 0,2 %. IToxpoOHO, MHO-
rumu aBTopami [8, 12, 13, 14], uccienoBana mioTHOCTb )KUJKOTO H-TENTaHA B
nuana3zone temneparypsl 250 — 370 K npu gasnenusix 1o 200 Mlla. [TorpemHocTts
omnpeeneHus IOTHOCTH B 3TUX padbortax cocrasisiia 0,05 — 0,1 %. B pabore y-
mutTiaa [11] uccnenosana p,v,T-3aBUCUMOCTD H-T€NTaHA B IUANA30HE TEMIIEPATY-
pb1 303 — 573 K u naBnenust — 5 — 500 MITa. ITorpeniHoCcTh JaHHBIX COCTABJISET
0,1 — 0,2 %. KomriekcHble UCCIEA0BAHUS TEPMOIMHAMUYECKUX CBOMCTB H-
ankaHoB OT OoT H-CsH, 1o #-C3H,g BeimonHeHs! B 70-¢ — 80-€ ropl mpomnuioro Be-
Ka B OTpacyeBoi Temnopundeckoit maboparopun ['po3HeHCKOTO HEPTIHOTO UH-
ctutyta (OTOJI THN). B cobpanHOM BUIE pe3ybTaThl SKCIEPUMEHTAIBHBIX HC-
CJIeI0BaHUM NpencTaBieHbl B auccepranusix [20,54]. [Im1OoTHOCTH YriieBOAOPOI0B
U3MEpSIIach METOI0M C(HEepUUYECKOro Mbe30MeTpa NOCTOIHHOTo 00bema. [lorper-
HOCTb u3MepeHus temneparypsl coctasisiia 0,01 — 0,028 K (npu 7'= 673 K), nas-
JIEHUE U3MEPSIIOCH TPY30MOPIIHEBBIMU MaHOMETpaMu ¢ norpemHoctbio 0,055 %.
[TorpenmHocTh W3MepeHus wioTHocTH coctaBmia 0,03 — 0,07 % mpu p/p.>2; 0,07
—0,11% npu 0,7 < p/p.<2; 0,1 — 0,22% mpu p/p. <0,7; B KpUTHIECKOH 001aCTH —
0,5 — 1,0 %. [InoTHOCTH TIpU aTMOC(HEPHOM JIABJIICHUHU U3MEPSUIACh METOJAOM TU/I-
POCTAaTUYECKOTO B3BEUIMBAHUS € MOrpemHocThio He 6oiiee 0,03 %. B [20,54] uc-
CJIeIOBaH BeCchbMa YMCThIN 00pa3ell H-renTaHa — CoJIepKaHue OCHOBHOI'O KOMIIO-
HeHTa cocTaBiisuio 99,90%. M3MepeHust IIIOTHOCTH BBINOJIHEHBI B IUAMA30HE TEM-
neparypsl 188 — 623 K npu nasnenusix go 150 MlITa. ITpu sToM uccienoBana
XKUAKas U Ta30oBas (pa3el, KpUTHUYECKAS] M CBEPXKPUTHUYECKAS 00IACTH, OTIPEICTICHBI
3HAYE€HUS JIOTHOCTU HA MOTPAHUYHOU KPUBOM KUJKOCTU U ra3a, BbIIECICHBI BTO-
poil U TpeTuil BUpHaibHble KOA()PUIIUEHTHI.

1.0
u 5 . )
o\o L mm m 0
§- uf B o Bmao O
. | 0 oM
S o0 o b B ?xn Tx 7
s ) LH 0 x x ul
) = XERTD x
5 X « .
E - x x X n
O i X = Xx
| X
~1.0 X\ | Ix | \>J % M ml | [ —
01 1.0 100
Hasnenue, Mlla
@ Kypymos [20] x 3aBuc3a [16]

Puc. B2. OTkioHeHus SKCIIepUMEHTAIBHBIX JAHHBIX O TUIOTHOCTHU Ta30BOM (ha3bl H-TeNTaHa OT
paccUUTaHHBIX MO (PyHAAMEHTAIbHOMY YPaBHEHHIO COCTOSIHUS (2).
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Tabnuua b1. Pe3ynbTaThl cpaBHEHUS 9KCIIEPUMEHTAIIBHBIX IAHHBIX O TEPMOJMHAMUYECKUX CBOMCTBAX H-TeNTaHa
C pacueTHBIMH 3HAYEHUSIMU 110 (PYH/IAMEHTAIILHOMY YPaBHEHHUIO COCTOSTHUSA (2).

I'on ABTOpHI, Tou MWuTepBai o remie- Otkiionenus, %
Hctounnk KA  paType U JaBJICHHUIO CAO CKO
T,K p, MIla KUA. a3 KpUT. HAA- KHUA. Tra3 KpPUT. HaAO-
KpHT. KpUT.
P,V,T — nannble
1931 bpumxman [6] 31 273-368 0,1 -1079 0,742 0,835
1937 Cwmur u ap. [7] 46 303-523 0,72-35,6 0,192 0,232
1951 DOIpIOIDKY U Ap. [8] 44 273 -333 0,1 -507 0,395 0,469
1955 Huxkosc u ap. [9] 278 278 -511 1,38—-69,1 0,131 0.167
1960 Boenxayap [10] 64 273-393 0,1-117,7 0,093 0,122
1964 Hynutn [11] 60 303-573 5-500 0,275 0,343
1970 Kycc, Tacmumu [12] 24 298 -353 0,1 -196,1 0,08 0,096
1977 Carpgees u ap. [13] 55 273-373 0,1 -196,1 0,504 0,634
1980 Ckatidu, Jlaitonc [14] 232 248-373 0,1 —200,1 0,061 0,103
1982 lNonuk u ap. [15] 33 323-453 0,1 -196,1 0,317 0,468
1982 3aBuc3a [16] 59 423-573 0,2-5,45 1,962 1,375 2,129 2,025 3,212 3,235
1985 Mypunrep u ap. [17] 215 198-311 0,1 -2634 0,274 0,295
1988 Haitmona u 1p. [18] 30 298-311 0,1-271,1 0,133 0,186
1989 Tockanu u ap. [19] 96 298-373 0,1-100 0,187 0,209
1990 Kypymog [20] 316 188—-623 0,1 —-150 0,324 0,452 0,876 0,719 0,533 1,497
1991 [Tamaiiony [21] 12 298-308 0,1 -33,81 0,036 0,042
1991 Manbxotpa [22] 134 278 -338 2,5-393,1 2,277 2,790
1992 Cycnap u ap. [23] 51 2943 0,1-346 0,174 0,180
1998 AOnynaratos [24] 32 643-648 1,4-4,6 1,057 1,601
/laBJjieHHe HACBINIEHHBIX APOB
1938 Cwmut, Matucon [25] 17 367-378 0,032 0,036
1940 Cwmurt [26] 16 313-403 0,107 0,127
1945 Buinuurxsm u ap. [27] 40 298 -372 0,114 0,148




IIpooondcenue Tabnuist b1

I'on ABTOpBHI, Tou MWuTepBai o remie- OtkiioneHus, %
HCTOYHUK KA  paType U JaBJICHHUIO CAO CKO
T,K p, MlIla dKHAA. Tra3 KpPUT. HAaA- KUA. Tra3 KpUT. Hal-
KpHT. KpPHUT.
1949 ®opuuartu u ap.[28] 20 299-372 0,129 0,162
1952 Bpayn [29] 8 313-371 0,140 0,145
1980 Cumoscka [30,31] 14 278 -363 0,333 0,369
1990 Kypymos [20] 8 398 — 540 0,172 0,211
2000 Bebep [32] 59 335-503 0,109 0,129
2005 OBuHr, Oxos [33] 43 372-537 0,092 0,120
2010 Pacuet no C; [34] 9 182 - 260 2,041 2,291
I110THOCTH HACHIIICHHOM KUAKOU (Pa3bl
1930 Hopurte [35] 10 183 -363 0,151 0,166
1964  JTymura[11] 8 263-373 0,141 0,199
1967 PoxnoB [36] 4 303 -413 0,112 0,144
1976 Kpucrodep u ap. [37] 12 298353 0,024 0,032
1987  Credan u ap. [38] 70 182 -535 0,229 0,285
1990  Kypymos [20] 20 188539 0,357 0,505
1995 1O, aii [39] 5 293 - 313 0,05 0,052
1995 AMHHa0XaBHT U JIp. 19 298 -313 0,061 0,097
[40,41]
1996 Mupckas u 1p. [42] 13 373-503 0,213 0,238
2003 Kaunb u np. [43] 12 278 —333 0,063 0,071
I1.10THOCTH HACBIIICHHOM ra30BoH (a3bl
1965 MaxmukuHr, Koaii [44] 17 473 -540 6,98 9,52
1987  Credan u ap. [38] 74 182 -540 2,95 7,15
1990 Kypymos [20] 9 423 -540 2,34 2,58
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Oxonuanue Tadbmunsl b1

I'on ABTOpBHI, Tou MWuTepBai o remie- OtkiioneHus, %
HCTOYHUK KA  paType U JaBJICHHUIO CAO CKO
T,K p, MlIla dKHAA. Tra3 KpPUT. HAaA- KUA. Tra3 KpUT. Hal-
KpUT. KpUT.
JHTANBNNS UCTIAPEHUS
1947 Bapaunrron [45] 3 331-363 0,101 0,134
1979 Maiiep [46] 4  298-353 0,036 0,044
1990 Npaxammu[47] 5  331-370 0,147 0,161
1997 ['puropnes [48] 10 182-519 0,647 0,863
N306apuas Temnoemkocts C,
1971 AmupxaHoB u ap. [49] 21  373-539 Ds 4,005 5,361
1976 Cen Xo3ze u ap. [50] 26 413-513 1,0-2,0 2,761 2,805
1980 Kanunoscka u ap. [51] 96 185-301 Ds 0,702 0,883
1991 Can u np. [52] 84 205-310 0,1-260 1,318 1,762
1994 3abpancku u ap. [53] 32 182-480 Ds 0,637 0,845
2000 I'epacumos [54] 276 293-623 0,5-60 0,458 0,870 0,846 0,575 1,115 1,32
Tena0eMKOCTb IO JUHUM HacblieHusa C;
1947 Oc6opH, ['unnunrC [55] 9 278-318 0,420 0,429
2000 Bbekxkep [56] 8 302-337 0,601 0,608
2002 [Tapamo u np. [57] 15 288 —348 0,488 0,512
N3o0xopHasn Tensioemkocts C,
1998 AOpnynarartos [24] 349 374-673 0,665-6,1 1,953 2,466 0,761 2,398 2,564 1,17
2002 [Tonmuxponuau [58] 33 324-422 5,7-6,6 3,498 3,560
CkopocTsb 3ByKa
1953 Knunr u ap. [59] 23 293 -373 0,1-49 0,680 0,725
1967  Boenxayap [60] 60  253-453 p,— 140 0,472 0,590
1969 Hepyues [61] 13 293 - 533 Ds 0,601 0,861
1975 3010B 1 Ap. [62] 10 193 - 513 Ds 0,532 0,640
1982 lNonuk u ap. [15] 68 313-453 0,1 -196 0,212 0,348
1985  Mypunrep u ap. [17] 113 186-311 0,1-263,4 1301 1,502
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B razoBoii (aze, kpome nanusix Kypymona [20], ©3BEeCTHBI TOJBKO U3MEpEHUS 3a-
BU3bI U BeiipocTel [16] B HEmocpeacTBEHHOM OJIM30CTH OT JIMHUM HACBHIIICHUS B AMana-
30He Temnepatypsl 423 — 523 K.
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+ Abpynararos [24] O Kypymos [20]
= 3aBuc3a [16]

Puc. B3. OTki0oHeHHs S3KCIIEpUMEHTAIbHbBIX JAHHBIX O INIOTHOCTU B CBEPXKPUTHUECKOH 001aCTH H-
refnraHa OT PaCCYMTAHHBIX 10 (PyHAAMEHTAILHOMY YPaBHEHHIO COCTOSIHUSA (2).

W3 Tabn. 4 u pucyHka 2 BUAHO, YTO TUIOTHOCTD >KUJIKON (pa3bl OMHCHIBACTCS C
norpemHocTbio 0,1 — 0,2 %. Heckosibko OosbIue 3HaUY€HUS MOTPEITHOCTH JIJIsi JOBOJIb-
HO TOYHBIX JaHHBIX KypymoBa [20] 0OBICHSAIOTCS OOJBIIMM KOJIMYECTBOM 3KCIEPUMEH-
TaJbHBIX JAHHBIX BOJW3M MOTPAHUYHOU KPUBOM, IJI€ BO3PACTAIOT KaK OMMUOKH IKCIEepHU-
MEHTa, TaK U OIIMOKN MOJIEIH. DTO e OTHOCUTCS U K JTaHHBIM 3aBu3bl U BetipocTsr [16].
Bnanu ot norpaHn4HoOM KpUBOM MOrpeIHOCTh onucanus nanHbix [20] coctaBiser 0,05 —
0,015 %.

OTtknonenus, %
3

-1
180 230 280 330 380 430 480 530
Temneparypa, K

X BpayH [29] & @opumary v ap.[28]

& KypyMmos [20] X DpuHr, Oxost [33]

& CumnoBcka [30,31] @ Cwmut u ap. [25, 26]

H Bebep [32] T Buwuiarxsm u ap. [27]

m Pacuer no C,[34]
Puc.b4. OTk0HEHU SKCIIEPUMEHTAIBHBIX TAHHBIX O JABJICHUU HACHIIIEHHBIX TApOB H-T'€NTaHa OT pac-
CYMTAHHBIX IO (PYHIAMEHTAILHOMY YPAaBHEHHIO COCTOSIHHS (2).
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[TnotHOCTH Ta30BOM (ha3wl ommchiBaeTcs ¢ morpemHocThio 0,2 — 0,5 %, Bo3pacTaromieit
10 0,7-1,0% BOJIM3M NOrpaHUYHON KPUBOM IIPpU TeMIiepaTypax, cBaiie 498 K.
[Torpemnocts onucanusi BenuuuHbl p, coctaBuia 0,05 — 0,15 %, Heckobko
Bo3pactas (10 0,3 — 0,4 %) npu npubIMKEHUN K KpUTHUecKoi Temneparype. [LnoTHOCTb
HACBIIIEHHOMN >XUJIKOM (ha3bl onuckiBaeTcs ¢ norpemHoctoio 0,05 — 0,15 % u aumb npu
temmneparypax cBoiie 498 K ommoku Bo3pacraroT 10 0,3 — 0,5 %. MimeHHo 110 3TO0# 1IpH-
YUHEe 3HAYCHUS OTKJIIOHCHHH B Ta0m. 4 mis nanabsix [20, 38,42] coctaBmsrot 0,2 — 0,36 %.
[110THOCTD HACHIIIEHHON Tra30BOM (hasbl, TPAIAUIIMOHHO OMHUCHIBAETCSA C CYIIECTBEHHO
OOJBIIMMH OMIMOKAMU, YTO TIPEK/IE BCETO CBA3aHO C TOYHOCTHIO €€ IKCIIEPUMEHTATBHO-
ro omnpezaenenus. OgHako ciaeayer UMEeTh BBUAY, 4TO mpu temmneparypax 1/7. < 0,8 Tou-
HOCTh OMHCAaHUS MJIOTHOCTHU p,, OyIE€T MPAKTUUYECKH paBHA TOYHOCTU OINKCAHUS JTABICHUS
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* AmuHabxaBut u jap. [40,41] ¥ Kpucrodep u np. [37]
T Jynuta u ap. [11] o ﬁopme [35]

4 Kanb u ap. [43] = Mupckas u np. [42]

w Kypymos [20] #* PoxHOB [36]

¢ Crecan u ap. [38] 8 10, Laii [39]

Puc. B5. OTkiioHeHNs SKCIEPUMEHTAJIBHBIX TAHHBIX O TJIOTHOCTH HACBHIIIEHHON XKUAKOH (a3bl H-
rernraHa OT PaCCYUTAHHBIX 10 (PyHAaMEHTAILHOMY YPaBHEHHIO COCTOSTHHSA (2).

N3o6apuas termmoemkocts B OT®JI 'HU uccnenoranack Ha SKCIEpUMEHTAIb-
HOWM yCTaHOBKE, PEaJU3yIOLIel MEeToJ] MPOTOYHOrO aauabaTHYecKOro KaJlopuMeTpa C
3aMKHYTOW CXEMOM LIMPKYJSLUU U KaJOPUMETPUUECKUM H3MepeHueM pacxona [54]. Ilo-
IPELIHOCTh OTAEJIBHOIO M3MEPEHHs n300apHOM TerioeMkocTH coctasisiia 0,34 % 0Oe3
ydera ommOOoK oTHeceHus. Temmeparypa usmepsiiack ¢ norpemsocteio 0,01 — 0,028 K
(mpu T = 673 K), naBnenue — ¢ norpemHoctbio 0,053 %. 3mepenus BBINOJIHEHBI B 1a-
nazoHe temneparypsl 293 — 623 K npu gaBnenusix 0,5 — 60 MlIla. MccienoBana xuakas
U Ta3oBas (a3bl, KPUTUYECKAS U CBEPXKPUTHUYECKAsE 00JIaCTH.
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Puc. B6. OTkiioHEeHUs 3KCTIEpUMEHTANBHBIX JaHHBIX O H300apHOH TEIIOEMKOCTH KUAKON (a3bl H-
refnraHa OT PaCCYMTAHHBIX 10 (PyHAaMEHTAILHOMY YPAaBHEHHIO COCTOSIHUSA (2).
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Puc. B7. OTkioHeHus 3KcrepuMeHTaIbHBIX JaHHBIX 0 N300apHOI TEIIOEMKOCTH ra30Boi (a3bl H-
rernraHa OT PaCCYUTAHHBIX 10 (PyHAaMEHTATLHOMY YPaBHEHHIO COCTOSHHSA (2).
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Puc. B8. OTkiI0HEHUS SKCIEPUMEHTAIIBHBIX TaHHBIX O N300apHOM TEIIJIOEMKOCTH B CBEPXKPUTHYC-
CKOM 00J1aCTH H-TENTaHa OT PaCCUUTAHHBIX 1O (yHIAMEHTATHLHOMY YPaBHEHHUIO COCTOSHUSA (2).

OkcnepuMeHTanbHble u3Mepenust C, B xkuakoi (aze BbINOIHEHBI Takke CeH
Koze ¢ coaBropamu [50] B auanazone temnepatypsl 413 — 513 K npu nasnenusix 1,0 —
2,0 MIlIa u Canom c¢ coaBropamu [52] B auanazone 205 — 310 K npu gaBnenusix no 260
MIla. Cpennsis norpeuHocTh onrucanus nanHbix Cana ¢ coaBTopamu [52] HE NPEBBIIIAET
1 % npu paBnenusx jo 100 MIla u HauMHaAeT CyIIECTBEHHO BO3pacTaTh IMPU HU3KHUX
TEMIIEPATYpPaxX C JAITbHENIIINUM MTOBBIIIEHUEM JIaBJICHUSI.

TermoeMkocTh cocymiecTByromen >kuako (aselt C; TpaAUIIMOHHO BEChMa
NOJIPOOHO MCCIIEIOBAaHA B HU3KOTEMIEPATYPHOH 00JIACTH — OT TeMIepaTypbl TPOHHON
touku 10 300 — 320 K [57]. OnHako, y4uThIBasA, YTO H-F€NTaH HCIOJIb3YETCS B KaJOpHU-
METPHUH KaK OJJHO M3 TAJOHHBIX BEIIECTB, JUIsl HErO, B OTJIMYKE OT JAPYTUX YIJIEBOJIOPO-
JIOB, HaJiexkHbIe u3MepeHusi Cg BBITIOJIHEHBI 10 0osiee BbICOKUX Temrepatyp. B 1953 roany
Jxunauare u @dypykaBa [63] omyOiHMKOBaly JKCIepUMEHTanbHbIE ngaHHble O C H-
rentada B auanaszone temnepatypsl 20 — 520 K. IIpu stom B nuanazone 20 — 370 K us-
MEpEHHUs MPOBOAWINCH B KAJIOPUMETpE ¢ aauadaTHdeckold 00O0JIOUKOW, a B JHara3oHe
273 — 523 K ucnons3oBaics JensHon kanopumerp bynsena. B mocnenyromieit my6nuka-
uuu Jlyrnaca ¢ coaBropamu, B 1954 rony [64], naercst qetaabHOE U3NI0KEHUE METOAUKU
AKCIIEPUMEHTA, AaHAIU3 MOJYUYEHHBIX B [63] JaHHBIX, a TAK)KE MPEACTABIICH aHAIN3 CYIIIE-
CTBYIOLIETO Ha TOT MEpPUOJ JuTeparypHoro marepuaia o C; w-renrtasa. [lorpemHoctb
JaHHBIX [63], mOMyueHHBIX B ajnabatudeckoM Kamopumerpe B auanazone 50 — 370 K
oueHuBaercs BenuunHou + 0,1%. IlorpemtHOCT M3MEPEHUN B JIEASIHOM KaJIOPUMETPE
cocrapisger = (0,15 — 0,2)%, 6e3 ydera MOrpeurHoCTH TeMIepaTypHOU IKambl. Jlanb-
Helmee uccienopanre C; H-renTaHa BHITIONHEHO B pabore Mak Kamnada u Meccepnu
[65]. VccnenoBan oOpasel 1Mo 4ucToTe, COOTBETCTBYIOLIUI CTaHAApTHOMY. M3Mepenus
MPOBEICHBI B IHana3oHe temreparypsl 13 — 367 K B HECKOIBKO cepuil, B TPEX, pa3iiny-
HBIX [0 KOHCTPYKIMHU Kpuocrtarax. [lorpemnocts nanueix [65] ve npesbimaer + (0,1 —
0,2) %. B pabote Ban MuntenOypra ¢ coaBropamu [66] H-renTaH UCCIe0BaH KaK CTaH-
JTapTHBIA 00pasel] B KOHTPOJIbHBIX omnbITax. Mmerorcs u Oosee mo3nHue myOIuKanuu, B
KOTOPBIX TMPEACTABJICHBI ONMbITHBIE 3HaueHMsI C; H-TENTaHa, OJIHAKO B ATHUX paboTax H-
reNTaH TaKXKe UCIOJIb30BAJICS /I KOHTPOJIbHBIX OIBITOB, KaK CTaHAApTHHIN oOpaszen. U3
TabJ. 4 BUAHO, YTO CPEIHSS MOTPEIIHOCTh onucanus qaHHbIX 0 C; He mpesbimaet 0,5 —
0,7 %. OTKIIOHEHUSI HECKOJIBKO BO3PACTAIOT BOJIM3U TEMIIEpaTypbl TPOMHON TOUYKH, I/e
H-TENITaH UMEET «aHOMAJIMIO» — HEOOJIBIIOE YBEJIMYEHUE TEIUIOEMKOCTH C MOHM)KEHUEM
TEeMIIepaTyphbl.
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Puc. B9. OTkII0oHEHHSI SKCTIEPUMEHTAIBHBIX JAHHBIX O TEIJIOEMKOCTH HACHIIIICHHOHN XKUIKOHN (a3bl H-
rernraHa OT PaCCYUTAHHBIX 1O (PyHAaMEHTATLHOMY YPaBHEHHIO COCTOSTHHSA (2).

[IInpokoaranazoHHbIE U3MEPEHUS U30XOPHOU TEIUIOEMKOCTH (), H-aJIKAHOB OT
H-CsHy, no #-CgHy, BemonneHs! B 60-¢ — 80-¢ rojpl Mponuioro Beka B MHCTUTYTE (pu3u-
ku Jlarectanckoro gmmmana Axkagemun Hayk CCCP moa pykoBoAcTBOM akagemuka X.I.
AwmupxaHoBa. B coOpanHoM Buje IaHHbIE MpeacTaBieHbl B MoHOTpadun [49]. U3mepe-
HUS TPOU3BOJUINCH B C(HEPUUECKOM BBICOKOTEMIEPATYPHOM KaJOPUMETPE KOHCTPYK-
M1 AMHUPXaHOBA M OXBaThIBAJIU XUAKYIO, Ta30BYI0, IBYX(a3HYI0 U CBEPXKPUTHUECKYIO
o0jacTu mapaMeTpoOB COCTOSIHUS, BKJIIOUasl MOrpaHUYHbIe KpuBkie. MccienoBan auarna-
30H TEMIIEPATYP OT HOPMAJIbHOM TOUKM KumneHusd 10 670 — 720 K u nuana3oH no miot-
HocTH 60 — 620 kr/M’. [TOrpeIHOCTD JAHHBIX, HCKIII0Uasi 00/1aCTh, OIH3KYI0 K KPUTHYC-
ckoi Touke cocrasisieT = (1,5 — 2,5) %. [lo pe3yiapTaTaM 3KCIIEPUMEHTAIBHOTO HCCIIe-
noBanusa C, aBropamu [49] onpeaeneHsl 3HaueHus Temioemkocreit C, 'u C,” Ha 1eBoii 1
IIPAaBOM NOTPAHMYHOM KPHUBOM, paccyuTaHbl TemioeMkoctu C, 'u C,. OTKJIOHEHHs pac-
CUMTaHHbIX 3HaueHuM C, OT HKCIEPUMEHTAIBHBIX JaHHBIX [49] COOTBETCTBYIOT IO-
IPEIIHOCTU ToclienHuX. bonee no3anue usmepenus Ilonmxponuau ¢ coaBropamu [S8]
BBITIOJIHEHBI TEM K€ METOJIOM Ha MOAM(ULIUPOBAHHOMN SKCIIEPUMEHTAIBHON YCTAaHOBKE.

OHTAJIBIUSL UCIIAPEHUS] H-TENTAaHA HCCIIEI0BAHA B OIPAHMYEHHOM JUAIa30HE
temriepatypbl 298 — 371 K. Ilpu BbicOKMX TemriepaTypax JAaHHBIC O /1, pacCUMTaHbI Ha
OCHOBE DKCIIEPUMEHTANBHBIX JaHHbIX 0 C, [48], a B HU3KOTEMIIEPAaTypHOI 00JIacTH — aB-
TOPOM HAacTosLIEN paboThl. DKCIEpUMEHTANIbHBIE JaHHble [45, 46, 47] onuceIBalOTCs C
norpemHoctbio 0,05 — 0,10 %, pacueTHbIe 3HaYEHUS B HU3KOTEMIIEPATYPHOM 00JIaCTH - C
norpemHocTbio MeHee 0,5%, a mpu BBICOKMX TEMIIEpaTypax CpeaHssl MOTPEIIHOCTh HE
npesbimaet 1%.

CKOpOCTh pacipoCTpaHEHHs 3ByKa MCCIEA0BaHa B KUIKON (pa3e Mmpu BHICOKUX
JABJICHUSAX B Auamna3oHe temmepatypsl 186 — 453 K B padotax [15, 17, 59, 60], u Ha nu-
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Huu Hackimenus — 10 533 K, B pabdotax [61, 62]. Kak BugHO 13 Tabnuis! 4, cpeiHue mo-
rpemHocTy cocTaBiisitot 0,3 — 0,6 %, u Tonpko npu aaBineHusx ceeime 200 Mlla, noctu-
rarot 1,5% [17].
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Puc. 10. OTK10HEHUS 3KCIEPUMEHTAIBHBIX JaHHBIX O CKOPOCTH 3ByKa H-renTaHa
OT PaCCYMTAHHBIX MO (PYyHIAMEHTAILHOMY YPAaBHEHHIO COCTOSIHUS (2).

Kak ObU10 cKa3aHO BbILIE, UCIOJIB30BAJIACh CUCTEMA OTPaHUYEHUM, oOecreyn-
BAIOIIMUX «(PU3HUECKYI0» (POPMY MOBEPXHOCTU COCTOSIHUS M YJIYUIIAIOLIUX SKCTPAMOJs-
IIUOHHBIE BO3MOYKHOCTHU ypaBHEHUS. B 4aCTHOCTH, KOHTpOIMpOBAJICA XOJ HICATIbHBIX
KPUBBIX, BUJ] KOTOPBIX [TOKa3aH Ha pUCYHKeE 12.
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Puc. B11. IloBeaenue naeanbHbIX KpUBBIX it H-rentana mo ®YC (2).

OlneHka 10CTOBEPHOCTU TAOJIMYHBIX JIAaHHBIX MPOBOJUIACH KOCBeHHO. [loms Heomn-
peIeIeHHOCTEN ISl TEPMUYECKUX CBOMCTB HA JIMHUU HACBIEHUS (p,, Pj, Py) ONMpEIes-
JIUCh BEJIMUMHOW OTKJIOHEHHH OT CPEIHUX 3HAYCHUH, MOJYUYEHHBIX MO IMIUPUYECKUM
ypaBHeHUsIM [67,68]. [Tona HeonmpeaeIeHHOCTEN O KaJOpPUUYECKUX CBOMCTBAX OIpEess-
JIMCh KaK CyMMa OTKJIOHEHUHM PacUETHBIX 3HAUYCHUU OT TaOJIMYHBIX [26], TOJyYEHHBIX Ha
OCHOBE TPEIU3UOHHBIX YKCIEPUMEHTAIBHBIX JAHHBIX W BEPOSTHASI MOTPEIIHOCTh Tal-
JUYHBIX 3HAYCHUH, OIICHEHHAs B TOH ke padore [26].

HeonpenenenHocTs pacyeTa IUIOTHOCTH OMNpEAENsUiach Kak CymMMa OTKIIOHEHUM
MEXIy YpaBHEHUEM JTaHHOU paboThl 1 ypaBHeHHeM CriaHa [69] u BepOsSTHOW MOTPEIIHO-
CTH JKCIIEpUMEHTAIBHBIX AaHHBIX: B xujakou ¢daze 0,05 %, B razosoit ¢aze 0,15 %, B
cBepxkputruueckod obnactu 0,1 %. AHAIOrMYHO pacCUUTHIBAIACH HEONPEIEICHHOCTD
JUIsl CKOPOCTH pachpocTpaHeHusi 3ByKa. [Ipu 3ToM BeposTHAsi MOTPEIIHOCTh JKCIEepHU-
MEHTAJIbHBIX JaHHbIX NpruHUManack 0,2 %.

[Tone HEONpeAeIEHHOCTH TSl N300apHOHN TEIIOEMKOCTH OIPEACIISIIOCh KaK CyM-
Ma OTKJIOHEHUM pPAaCCUUTAHHBIX 3HAYEHHUM OT SKCHEPUMEHTAIbHO OOOCHOBAHHBIX Tal-
JUYHBIX JaHHBIX [54] 1 BeposiTHAsE HOTPEITHOCTh TAOJUYHBIX JaHHBIX [54], OlleHEeHHAs B
3TOM ke padoTe.
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Ta6mmma 4. TepMoguHaMUYeCKUe CBOMCTBA H-TenTaHa B 0HO(a3Ho# 001acTh

T P h S Cv Cp W

K Kr/m3 kJx/kr kJDx/kr*K | xJDr/kr*K | xJx/kr*K Mm/c

1 2 3 4 5 6 7

p=0.1 MIla

190 767.91 298.51 2.3369 1.5622 2.0383 1645.8
200 759.53 318.87 2.4413 1.5657 2.0347 1591.6
210 751.24 339.22 2.5406 1.5734 2.0367 1539.1
220 743.02 359.62 2.6355 1.5849 2.0438 1488.2
230 734.86 380.11 2.7266 1.6001 2.0556 1438.7
240 726.72 400.75 2.8144 1.6185 2.0716 1390.4
250 718.6 421.56 2.8994 1.64 2.0916 1343.3
260 710.48 442.59 2.9819 1.6644 2.1153 1297.3
270 702.33 463.88 3.0622 1.6913 2.1423 1252.2
280 694.16 485.45 3.1406 1.7205 2.1723 1208
290 685.92 507.33 3.2174 1.7517 2.205 1164.5
300 677.62 529.56 3.2928 1.7847 2.2403 1121.8
310 669.24 552.14 3.3668 1.8192 2.2777 1079.7
320 660.75 575.12 3.4398 1.8551 2.3172 1038.2
330 652.14 598.49 3.5117 1.892 2.3585 997.13
340 643.38 622.29 3.5827 1.9298 2.4016 956.46
350 634.45 646.53 3.653 1.9684 2.4462 916.11
360 625.33 671.22 3.7225 2.0075 2.4923 875.99
370 615.98 696.38 3.7915 2.0471 2.54 835.99
380 3.3284 1035 4.7035 1.9586 2.0672 173.61
390 3.2271 1055.9 4.7576 1.9989 2.1043 176.56
400 3.1331 1077.1 4.8114 2.0397 2.1424 179.4
410 3.0455 1098.7 4.8648 2.0807 2.1812 182.15
420 2.9634 1120.7 49178 2.1217 2.2203 184.81
430 2.8864 1143.1 4.9705 2.1626 2.2596 187.4
440 2.8137 1165.9 5.0229 2.2033 2.2989 189.93
450 2.7451 1189.1 5.075 2.2436 2.3381 192.39
460 2.6801 1212.7 5.1268 2.2836 2.3771 194.8
470 2.6185 1236.7 5.1784 2.3231 2.4157 197.16
480 2.5598 1261 5.2296 2.3622 2.454 199.48
490 2.504 1285.7 5.2806 2.4007 2.4918 201.75
500 2.4507 1310.8 5.3313 2.4387 2.5292 203.99
510 2.3998 1336.3 5.3818 2.4761 2.5661 206.18
520 2.3511 1362.2 5.432 2.513 2.6025 208.35
530 2.3045 1388.4 5.4819 2.5493 2.6384 210.49
540 2.2598 1414.9 5.5315 2.5851 2.6737 212.59
550 2.2169 1441.8 5.5809 2.6203 2.7085 214.67
560 2.1756 1469.1 5.63 2.6549 2.7428 216.72
570 2.136 1496.7 5.6789 2.6889 2.7766 218.75
580 2.0978 1524.6 5.7274 2.7224 2.8098 220.75
590 2.061 1552.9 5.7758 2.7553 2.8425 222.73
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
600 2.0255 1581.5 5.8238 27877 2.8746 224.68
610 1.9913 1610.4 5.8716 2.8195 2.9063 226.62
620 1.9582 1639.6 5.9191 2.8509 2.9374 228.53
630 1.9262 1669.1 5.9663 2.8817 2.968 230.43
640 1.8954 1699 6.0133 29119 2.9981 232.31
650 1.8655 1729.1 6.06 2.9417 3.0278 234.17
660 1.8365 1759.5 6.1065 2971 3.0569 236.01
670 1.8085 1790.2 6.1527 2.9998 3.0856 237.84
680 1.7813 1821.2 6.1986 3.0281 3.1137 239.65
690 1.755 1852.5 6.2442 3.0559 3.1415 241.44
700 1.7294 1884.1 6.2896 3.0833 3.1687 243.22
p=0.5 MIla
190 768.1 298.92 2.3363 1.5625 2.0382 1647.8
200 759.73 319.28 2.4407 1.566 2.0346 1593.7
210 751.46 339.63 2.54 1.5736 2.0366 1541.3
220 743.26 360.03 2.6349 1.5852 2.0436 1490.4
230 735.1 380.52 2.726 1.6003 2.0553 1441
240 726.99 401.15 2.8138 1.6187 2.0713 1392.9
250 718.88 421.96 2.8987 1.6402 2.0913 1345.9
260 710.78 442.99 2.9812 1.6646 2.1149 1300
270 702.66 464.27 3.0615 1.6915 2.1418 1255
280 694.5 485.83 3.14 1.7206 2.1717 1210.9
290 686.29 507.71 3.2167 1.7519 2.2044 1167.6
300 678.02 529.93 3.292 1.7848 2.2395 1125
310 669.67 552.51 3.3661 1.8194 2.2768 1083.1
320 661.21 575.47 3.439 1.8552 2.3162 1041.7
330 652.64 598.84 3.5109 1.8921 2.3574 1000.8
340 643.92 622.63 3.5819 1.9299 2.4002 960.39
350 635.04 646.85 3.6521 1.9685 2.4446 920.27
360 625.97 671.52 3.7216 2.0076 2.4905 880.41
370 616.68 696.66 3.7905 2.0471 2.5379 840.7
380 607.15 722.29 3.8588 2.0869 2.5868 801.06
390 597.31 748.4 3.9267 2.1269 2.6372 761.37
400 587.14 775.04 3.9941 2.1671 2.6896 721.5
410 576.57 802.2 4.0612 2.2074 2.7441 681.32
420 565.52 829.93 4.128 2.2477 2.8013 640.65
430 553.91 858.24 4.1946 2.2881 2.8621 599.28
440 16.128 1149.1 4.8604 2.2607 2.4482 166.43
450 15.509 1173.6 4.9156 2.2929 2.4653 171.05
460 14.959 1198.4 4.97 2.3262 2.4868 175.31
470 14.463 1223.4 5.0238 2.3602 2.5115 179.28
480 14.012 1248.6 5.0769 2.3947 2.5383 183
490 13.598 1274.2 5.1295 2.4294 2.5666 186.52
500 13.217 1300 5.1817 2.4642 2.5961 189.86
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
510 12.863 1326.1 5.2334 2.4989 2.6262 193.06
520 12.533 1352.5 5.2847 2.5334 2.6568 196.12
530 12.225 1379.2 5.3356 2.5676 2.6877 199.07
540 11.935 1406.2 5.3861 2.6016 2.7187 201.92
550 11.661 1433.6 5.4363 2.6352 2.7497 204.67
560 11.403 1461.2 5.4861 2.6684 2.7806 207.35
570 11.158 1489.2 5.5356 2.7012 2.8114 209.95
580 10.926 1517.5 5.5848 2.7336 2.842 21248
590 10.705 1546 5.6336 2.7656 2.8724 214.94
600 10.494 1574.9 5.6821 2.7972 2.9024 217.36
610 10.292 1604.1 5.7303 2.8282 2.9322 219.72
620 10.1 1633.6 5.7783 2.8589 2.9616 222.03
630 9.9151 1663.3 5.8259 2.8891 2.9907 224.29
640 9.7382 1693.4 5.8732 2.9188 3.0194 226.51
650 9.5682 1723.7 5.9202 2.9481 3.0478 228.7
660 9.4048 1754.3 5.967 2.9769 3.0757 230.85
670 9.2476 1785.2 6.0134 3.0053 3.1033 232.96
680 9.0961 1816.4 6.0596 3.0332 3.1306 235.04
690 8.95 1847.8 6.1055 3.0607 3.1574 237.09
700 8.809 1879.5 6.1511 3.0878 3.1838 239.1
p=1.0 MIla
190 768.34 299.44 2.3356 1.5628 2.0381 1650.4
200 759.99 319.79 2.44 1.5663 2.0344 1596.3
210 751.73 340.14 2.5393 1.5739 2.0364 1544
220 743.55 360.54 2.6342 1.5855 2.0434 1493.3
230 735.41 381.03 2.7253 1.6006 2.055 1444
240 727.32 401.65 2.813 1.619 2.071 1395.9
250 719.23 422.46 2.898 1.6405 2.0908 1349.1
260 711.15 443.48 2.9804 1.6648 2.1144 1303.3
270 703.06 464.76 3.0607 1.6917 2.1412 1258.4
280 694.93 486.32 3.1391 1.7209 2.171 1214.5
290 686.75 508.19 3.2159 1.7521 2.2036 1171.4
300 678.52 5304 3.2911 1.7851 2.2386 1129
310 670.2 552.97 3.3651 1.8196 2.2758 1087.2
320 661.78 575.92 3.438 1.8554 2315 1046.1
330 653.25 599.27 3.5099 1.8923 2.356 1005.4
340 644.59 623.04 3.5808 1.9301 2.3986 965.24
350 635.77 647.25 3.651 1.9686 2.4427 92541
360 626.77 671.9 3.7204 2.0076 2.4883 885.86
370 617.55 697.02 3.7893 2.0471 2.5353 846.51
380 608.1 722.61 3.8575 2.0869 2.5837 807.26
390 598.37 748.7 3.9253 2.1269 2.6336 768.02
400 588.32 775.29 3.9926 2.167 2.6852 728.67
410 577.89 802.41 4.0596 2.2072 2.7388 689.09
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
420 567.02 830.08 4.1262 2.2474 2.7948 649.12
430 555.62 858.32 4.1927 2.2876 2.8539 608.59
440 543.57 887.17 4.259 2.3279 2.9171 567.25
450 530.73 916.68 4.3253 2.3683 2.9861 524.82
460 516.88 946.92 43918 2.4089 3.0636 480.86
470 501.67 977.99 4.4586 2.45 3.1546 434.77
480 33.016 1228.5 4.9867 2.4497 2.7531 154.42
490 31.373 1255.9 5.0433 2.476 2.7398 161.22
500 29.984 1283.3 5.0986 2.5041 2.7396 167.21
510 28.781 1310.8 5.1529 2.5335 2.7476 172.6
520 27.721 1338.3 5.2064 2.5637 2.7612 177.52
530 26.775 1366 5.2591 2.5943 2.7785 182.06
540 25.921 1393.9 53113 2.6253 2.7986 186.3
550 25.143 1422 5.3628 2.6563 2.8207 190.27
560 24.429 1450.3 5.4139 2.6874 2.8441 194.02
570 23.769 1478.9 5.4644 2.7183 2.8686 197.59
580 23.157 1507.7 5.5145 2.7491 2.8938 200.98
590 22.587 1536.7 5.5642 2.7796 2.9195 204.24
600 22.053 1566.1 5.6135 2.8099 2.9455 207.36
610 21.55 1595.7 5.6624 2.8399 2.9717 210.37
620 21.077 1625.5 5.7109 2.8696 2.9981 213.28
630 20.63 1655.6 5.7591 2.8989 3.0244 216.1
640 20.206 1686 5.8069 2.9279 3.0507 218.83
650 19.803 1716.6 5.8544 2.9564 3.0769 221.48
660 19.42 1747.5 5.9016 2.9846 3.1029 224.07
670 19.055 1778.7 5.9485 3.0125 3.1287 226.58
680 18.706 1810.1 5.995 3.0399 3.1544 229.04
690 18.372 1841.8 6.0412 3.067 3.1798 231.45
700 18.052 1873.7 6.0872 3.0936 3.2049 233.8
p=1.5 MIla
190 768.58 299.95 2.3349 1.5631 2.038 1652.9
200 760.24 320.31 2.4393 1.5666 2.0343 1598.9
210 752 340.66 2.5386 1.5742 2.0362 1546.7
220 743.83 361.05 2.6334 1.5858 2.0431 1496.1
230 735.72 381.53 2.7245 1.6009 2.0547 1446.9
240 727.64 402.16 2.8123 1.6193 2.0706 1399
250 719.58 422.96 2.8972 1.6408 2.0904 1352.2
260 711.53 443.98 2.9796 1.6651 2.1139 1306.6
270 703.46 465.25 3.0599 1.692 2.1406 1261.9
280 695.36 486.8 3.1383 1.7211 2.1703 1218.1
290 687.21 508.66 3.215 1.7523 2.2028 1175.1
300 679.01 530.86 3.2902 1.7853 2.2377 1132.9
310 670.73 553.42 3.3642 1.8198 2.2747 1091.3
320 662.35 576.36 3.437 1.8556 2.3138 1050.4
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
330 653.87 599.7 3.5089 1.8924 2.3546 1010
340 645.25 623.46 3.5798 1.9302 2.397 970.04
350 636.49 647.65 3.6499 1.9687 2.4409 930.49
360 627.55 672.28 3.7193 2.0077 2.4862 891.24
370 618.41 697.38 3.788 2.0472 2.5328 852.23
380 609.05 722.95 3.8562 2.0869 2.5808 813.36
390 599.41 749 3.9239 2.1268 2.6302 774.55
400 589.48 775.55 3.9911 2.1669 2.6811 735.69
410 579.18 802.63 4.058 2.207 2.7338 696.67
420 568.48 830.24 4.1245 2.2471 2.7887 657.37
430 557.28 858.41 4.1908 2.2872 2.8463 617.61
440 545.48 887.17 4.2569 2.3273 2.9074 577.21
450 532.97 916.57 4.323 2.3675 2.9734 535.93
460 519.55 946.67 4.3891 2.4078 3.0463 493.45
470 504.95 977.53 4.4555 2.4484 3.1298 449.29
480 488.77 1009.3 4.5224 2.4896 3.2305 402.77
490 470.29 1042.2 4.5903 2.5318 3.3628 352.72
500 55.325 1259.3 5.0257 2.5631 3.1495 132.71
510 51.099 1290.1 5.0867 2.5809 3.0279 143.88
520 47.924 1320.1 5.1449 2.6029 2.9701 152.86
530 45.379 1349.6 5.2012 2.6276 2.9426 160.46
540 43.259 1379 5.2561 2.6539 2.932 167.1
550 41.443 1408.3 5.3099 2.6812 2.9319 173.05
560 39.857 1437.7 5.3628 2.7092 2.9387 178.44
570 38.45 1467.1 5.4149 2.7377 2.9503 183.4
580 37.188 1496.7 5.4663 2.7663 2.9652 188.01
590 36.045 1526.4 5.5171 2.7951 2.9826 192.31
600 35 1556.3 5.5674 2.8239 3.0017 196.37
610 34.039 1586.5 5.6172 2.8525 3.0222 200.2
620 33.151 1616.8 5.6665 2.8811 3.0437 203.85
630 32.324 1647.3 5.7154 2.9094 3.0659 207.33
640 31.553 1678.1 5.7639 2.9374 3.0886 210.67
650 30.83 1709.1 5.8119 2.9652 3.1116 213.87
660 30.15 1740.3 5.8596 2.9927 3.1349 216.96
670 29.508 1771.8 5.9069 3.02 3.1583 219.95
680 28.902 1803.5 5.9539 3.0468 3.1818 222.83
690 28.326 1835.4 6.0005 3.0734 3.2053 225.63
700 27.78 1867.6 6.0468 3.0996 3.2288 228.35
p=2.0 MIla
190 768.82 300.47 2.3342 1.5634 2.0379 1655.4
200 760.5 320.82 2.4386 1.5669 2.0341 1601.5
210 752.27 341.17 2.5379 1.5745 2.036 1549.4
220 744.12 361.56 2.6327 1.586 2.0429 1498.9
230 736.03 382.04 2.7238 1.6011 2.0544 1449.8
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
240 727.97 402.66 2.8115 1.6195 2.0702 1402
250 719.93 423.46 2.8964 1.641 2.09 1355.4
260 711.9 444.47 2.9788 1.6653 2.1134 1309.8
270 703.85 465.74 3.0591 1.6922 2.14 1265.3
280 695.78 487.28 3.1374 1.7213 2.1697 1221.6
290 687.66 509.14 3.2141 1.7525 2.202 1178.8
300 679.49 531.33 3.2894 1.7855 2.2368 1136.8
310 671.25 553.88 3.3633 1.8199 2.2737 1095.4
320 662.91 576.81 3.4361 1.8557 2.3126 1054.7
330 654.47 600.14 3.5079 1.8926 2.3532 1014.5
340 645.91 623.88 3.5787 1.9303 2.3955 974.8
350 637.2 648.05 3.6488 1.9688 2.4391 935.51
360 628.33 672.67 3.7182 2.0078 2.4841 896.55
370 619.26 697.74 3.7868 2.0472 2.5304 857.87
380 609.97 723.28 3.855 2.0869 2.578 819.37
390 600.43 749.31 3.9225 2.1268 2.6269 780.97
400 590.61 775.82 3.9897 2.1668 2.6772 742.58
410 580.45 802.85 4.0564 2.2068 2.7291 704.09
420 569.89 830.41 4.1228 2.2468 2.7829 665.4
430 558.88 858.52 4.189 2.2868 2.8392 626.37
440 547.32 887.21 4.2549 2.3268 2.8984 586.84
450 535.11 916.5 4.3207 2.3667 2.9618 546.61
460 522.08 946.46 4.3866 2.4068 3.0309 505.42
470 508.02 977.15 4.4526 2.447 3.1084 462.94
480 492.6 1008.7 4.5189 2.4876 3.1989 418.67
490 475.31 1041.2 4.586 2.5289 33114 371.84
500 455.22 1075 4.6544 2.5717 3.4662 321.16
510 430.31 1110.8 4.7253 2.6173 3.7233 263.91
520 82.78 1291.2 5.0737 2.665 3.8108 113.64
530 73.219 1326.7 5.1414 2.6738 3.3795 130.28
540 67.155 1359.6 5.2029 2.6908 3.2173 142.25
550 62.7 1391.4 5.2611 2.7117 3.1385 151.84
560 59.185 1422.5 5.3173 2.7351 3.0977 159.95
570 56.286 1453.4 5.3719 2.76 3.0777 167.03
580 53.826 1484.1 5.4253 2.7858 3.0703 173.36
590 51.691 1514.8 5.4778 2.8123 3.0712 179.09
600 49.809 1545.6 5.5295 2.8391 3.0778 184.35
610 48.128 1576.4 5.5804 2.8662 3.0884 189.23
620 46.611 1607.3 5.6308 2.8933 3.1019 193.79
630 45.231 1638.4 5.6805 2.9205 3.1176 198.07
640 43.966 1669.7 5.7298 2.9475 3.1349 202.12
650 42.799 1701.1 5.7785 2.9745 3.1534 205.96
660 41.717 1732.8 5.8268 3.0012 3.1728 209.62
670 40.709 1764.6 5.8747 3.0277 3.1929 213.12
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
680 39.766 1796.6 5.9221 3.054 3.2135 216.48
690 38.881 1828.9 5.9692 3.08 3.2345 219.71
700 38.047 1861.3 6.0159 3.1057 3.2558 222.83
p=2.5 Mlla
190 769.06 300.98 2.3335 1.5637 2.0378 1657.9
200 760.75 321.34 2.4379 1.5672 2.034 1604.1
210 752.54 341.68 2.5371 1.5748 2.0358 1552
220 744.41 362.07 2.632 1.5863 2.0426 1501.6
230 736.33 382.55 2.723 1.6014 2.0541 1452.7
240 728.29 403.17 2.8108 1.6198 2.0699 1405
250 720.28 423.96 2.8956 1.6413 2.0896 1358.5
260 712.27 444.97 2.978 1.6656 2.1129 1313.1
270 704.25 466.23 3.0583 1.6924 2.1394 1268.7
280 696.2 487.77 3.1366 1.7216 2.169 1225.2
290 688.12 509.62 3.2133 1.7527 2.2012 1182.5
300 679.98 531.8 3.2885 1.7857 2.2359 1140.6
310 671.77 554.34 3.3624 1.8201 2.2727 1099.5
320 663.47 577.26 3.4351 1.8559 23115 1058.9
330 655.08 600.58 3.5069 1.8928 2.3519 1019
340 646.56 624.31 3.5777 1.9305 2.39%4 979.5
350 637.9 648.46 3.6477 1.9689 24374 940.47
360 629.09 673.06 3.717 2.0079 24821 901.8
370 620.09 698.11 3.7857 2.0473 2.5281 863.43
380 610.89 723.62 3.8537 2.0869 2.5753 825.28
390 601.44 749.62 3.9212 2.1268 2.6237 787.28
400 591.72 776.1 3.9883 2.1667 2.6734 749.33
410 581.68 803.09 4.0549 2.2067 2.7246 711.36
420 571.27 830.6 4.1212 2.2466 2.7775 673.25
430 560.44 858.65 4.1872 2.2865 2.8325 634.9
440 549.1 887.26 4.253 2.3263 2.8902 596.16
450 537.16 916.46 4.3186 2.3661 2.9513 556.89
460 524.48 946.3 4.3842 2.4059 3.0172 516.87
470 510.89 976.83 4.4498 2.4458 3.0898 475.85
480 496.13 1008.1 4.5157 2.4859 3.1724 433.48
490 479.81 1040.3 4.5821 2.5265 3.2709 389.25
500 461.28 1073.6 4.6494 2.5681 3.3972 342.37
510 439.35 1108.5 4.7183 2.6113 3.5794 291.46
520 411.26 1145.7 4.7906 2.6583 3.9086 233.6
530 366.77 1188.8 4.8726 2.7161 5.0132 159.45
540 111.05 1328 5.1334 2.7476 4.4484 106.11
550 95.003 1367.8 5.2063 2.7524 3.6749 124.7
560 85.824 1403.1 5.2699 2.7671 3.4222 137.82
570 79.399 1436.6 5.3293 2.7862 3.3023 148.26
580 74.476 1469.3 5.3862 2.808 3.2381 157.05
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IIpooonicenue Tabn. 4

1 2 3 4 5 6 7
590 70.501 1501.5 5.4412 2.8313 3.2028 164.7
600 67.178 1533.4 5.4948 2.8558 3.1846 171.5
610 64.33 1565.2 5.5474 2.8809 3.1774 177.65
620 61.844 1597 5.5991 2.9064 3.1775 183.28
630 59.642 1628.8 5.6499 2.9322 3.1828 188.49
640 57.67 1660.7 5.7001 2.9581 3.1919 193.34
650 55.885 1692.6 5.7497 2.984 3.2038 197.89
660 54.258 1724.7 5.7987 3.0099 3.2178 202.18
670 52.764 1757 5.8472 3.0357 3.2333 206.25
680 51.384 1789.4 5.8953 3.0613 3.2501 210.12
690 50.104 1822 5.9428 3.0867 3.2678 213.81
700 48.91 1854.8 5.99 3.1119 3.2862 217.34
p=3.0 MIla
190 769.29 301.5 2.3328 1.5641 2.0377 1660.3
200 761 321.85 2.4372 1.5675 2.0339 1606.6
210 752.81 342.2 2.5364 1.5751 2.0356 1554.7
220 744.69 362.58 2.6313 1.5866 2.0424 1504.4
230 736.63 383.06 2.7223 1.6017 2.0538 1455.5
240 728.62 403.67 2.81 1.6201 2.0695 1408
250 720.62 424.46 2.8949 1.6416 2.0892 1361.6
260 712.63 445.47 2.9772 1.6659 2.1124 1316.3
270 704.64 466.72 3.0575 1.6927 2.1389 1272
280 696.62 488.25 3.1358 1.7218 2.1684 1228.7
290 688.56 510.1 3.2124 1.753 2.2005 1186.2
300 680.46 532.27 3.2876 1.7859 2.235 1144.5
310 672.28 554.8 3.3615 1.8203 2.2717 1103.5
320 064.02 577.71 3.4342 1.8561 2.3103 1063.1
330 655.67 601.02 3.5059 1.8929 2.3506 1023.4
340 647.2 624.73 3.5767 1.9306 2.3925 984.15
350 638.6 648.87 3.6467 1.969 2.4357 945.37
360 629.85 673.45 3.7159 2.008 2.4802 906.98
370 620.91 098.48 3.7845 2.0473 2.5258 868.92
380 611.78 723.97 3.8525 2.087 2.5726 831.11
390 002.43 749.94 3.9199 2.1268 2.6206 793.48
400 592.81 776.39 3.9869 2.1666 2.6698 755.96
410 582.89 803.34 4.0534 2.2065 2.7203 718.47
420 572.62 830.8 4.1196 2.2464 2.7724 680.91
430 561.96 858.79 4.1854 2.2862 2.8263 643.19
440 550.82 887.33 4.2511 2.3259 2.8825 605.2
450 539.13 916.45 4.3165 2.3655 2.9416 566.8
460 526.78 946.18 4.3818 2.4051 3.0047 527.84
470 513.6 976.56 4.4472 2.4447 3.0733 488.11
480 499.41 1007.7 4.5127 2.4844 3.1497 447.38
490 483.89 1039.6 4.5785 2.5245 3.2379 405.29
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7

500 466.58 1072.5 4.6449 2.5651 3.3453 361.35
510 446.71 1106.6 4.7125 2.6068 3.4869 314.83
520 42278 1142.5 4.7821 2.6506 3.6995 264.45
530 391.24 1181.2 4.8559 2.6987 4.1074 207.65
540 338.34 1227.6 4.9425 2.7592 5.6003 137.76
550 172.58 1322.2 5.116 2.8146 7.2825 91.601
560 129.8 1375 52112 2.8084 4.3332 112.89
570 112.43 1415 5.282 2.8175 3.7636 128.01
580 101.7 1451.3 5.3452 2.8332 3.5287 139.91
590 94.036 1485.9 5.4044 2.8524 3.4073 149.84
600 88.12 1519.6 5.461 2.8737 3.3386 158.4
610 83.333 1552.8 5.5158 2.8964 3.2986 165.97
620 79.332 1585.7 5.5693 2.9201 3.2762 172.77
630 75.906 1618.3 5.6216 2.9443 3.2652 178.97
640 72.919 1651 5.673 2.969 3.262 184.67
650 70.279 1683.6 5.7236 2.9938 3.2643 189.95
660 67.916 1716.3 5.7734 3.0188 3.2707 194.9
670 65.782 1749 5.8227 3.0438 3.2801 199.54
680 63.839 1781.9 5.8714 3.0687 3.2919 203.92
690 62.059 1814.9 5.9195 3.0935 3.3053 208.08
700 60.416 1848 5.9672 3.1182 3.3202 212.04

p=4.0 MIIa

190 769.76 302.53 2.3314 1.5647 2.0375 1665.3
200 761.5 322.88 2.4357 1.5681 2.0336 1611.7
210 753.34 343.22 2.535 1.5758 2.0352 1560
220 745.26 363.6 2.6298 1.5872 2.0419 1509.9
230 737.24 384.08 2.7208 1.6023 2.0533 1461.2
240 729.26 404.68 2.8085 1.6207 2.0688 1413.9
250 7213 425.47 2.8933 1.6421 2.0883 1367.7
260 713.36 446.46 2.9757 1.6664 2.1114 13227
270 705.41 467.71 3.0559 1.6932 2.1378 1278.7
280 697.45 489.23 3.1341 1.7223 2.1671 1235.6
290 689.45 511.06 3.2107 1.7534 2.1991 1193.5
300 681.4 533.22 3.2858 1.7863 2.2334 1152.1
310 673.3 555.73 3.3597 1.8208 2.2698 1111.4
320 665.12 578.62 3.4323 1.8565 2.3082 1071.5
330 656.85 601.9 3.504 1.8933 2.3482 1032.1
340 648.47 625.59 3.5747 1.9309 2.3896 993.32
350 639.97 649.7 3.6446 1.9693 2.4324 955.02
360 631.33 674.24 3.7137 2.0082 2.4764 917.16
370 622.53 699.23 3.7822 2.0475 2.5215 879.68
380 613.54 724.67 3.85 2.0871 2.5677 842.51
390 604.35 750.59 3.9173 2.1268 2.6148 805.6
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IIpooonsicenue madn. 4

1 2 3 4 5 6 7
400 594.92 776.97 3.9841 2.1666 2.663 768.88
410 585.23 803.85 4.0505 2.2063 2.7123 732.28
420 575.22 831.23 4.1164 2.2461 2.7629 695.73
430 564.87 859.11 4.1821 2.2857 2.8148 659.17
440 554.1 887.53 4.2474 2.3252 2.8686 622.51
450 542.87 916.49 43125 2.3645 2.9244 585.66
460 531.07 946.03 4.3774 2.4038 2.9831 548.53
470 518.62 976.17 4.4422 2.4429 3.0454 511
480 505.36 1007 4.507 2482 3.1128 472.95
490 491.11 1038.4 4.5719 2.5212 3.187 43421
500 475.61 1070.7 4.6372 2.5606 3.2713 394.61
510 458.47 1103.9 4.7029 2.6003 3.3711 353.93
520 439.1 1138.2 4.7695 2.6408 3.4956 311.89
530 416.51 1174 4.8376 2.6825 3.6639 268.2
540 388.9 1211.8 4.9083 2.7263 3.9177 222.71
550 352.66 1252.9 4.9838 2.7735 4.3572 176.26
560 301.18 1300.1 5.0687 2.8237 5.1201 134.77
570 237.74 1353.7 5.1636 2.8623 5.3509 115.88
580 191.3 1403.7 5.2505 2.8801 4.6285 119.5
590 163.56 1447.1 5.3248 2.8939 4.1152 128.67
600 145.54 1486.7 5.3913 2.9096 3.8269 138.19
610 132.72 1524.1 5.4531 2.9276 3.6574 147.13
620 123 1560.1 5.5116 2.9474 3.5525 155.35
630 115.28 1595.2 5.5679 2.9685 3.4858 162.9
640 108.95 1629.9 5.6224 2.9905 3.443 169.85
650 103.61 1664.1 5.6756 3.0131 3.4161 176.28
660 99.024 1698.2 5.7276 3.0362 3.4003 182.26
670 95.022 1732.2 5.7787 3.0596 3.3923 187.85
680 91.484 1766.1 5.8289 3.0832 3.3902 193.1
690 88.321 1800 5.8784 3.1068 3.3924 198.05
700 85.469 1833.9 5.9273 3.1304 3.3979 202.74
p=5.0 MIla
190 770.23 303.56 2.33 1.5654 2.0373 1670.2
200 762 323.91 2.4343 1.5688 2.0333 1616.8
210 753.87 344.25 2.5336 1.5764 2.0349 1565.3
220 745.82 364.63 2.6284 1.5878 2.0415 1515.3
230 737.83 385.09 2.7193 1.6028 2.0527 1466.9
240 729.89 405.7 2.807 1.6212 2.0682 1419.8
250 721.98 426.47 2.8918 1.6426 2.0876 1373.8
260 714.08 447.46 2.9741 1.6669 2.1105 1329.1
270 706.18 468.69 3.0543 1.6937 2.1367 1285.3
280 698.27 490.2 3.1325 1.7228 2.1659 1242.5
290 690.32 512.02 3.209 1.7539 2.1977 1200.6
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7

300 682.34 534.16 3.2841 1.7868 2.2318 1159.6
310 674.3 556.66 3.3579 1.8212 2.268 1119.2
320 666.19 579.53 3.4305 1.8569 2.3061 1079.6
330 658 602.79 3.502 1.8936 2.3458 1040.7
340 649.71 626.45 3.5727 1.9313 2.3869 1002.3
350 641.31 650.53 3.6425 1.9696 2.4294 964.47
360 632.78 675.04 3.7115 2.0085 2.4729 927.11
370 624.1 699.99 3.7799 2.0477 2.5175 890.17
380 615.25 725.4 3.8476 2.0872 2.563 853.6
390 606.22 751.26 3.9148 2.1269 2.6094 817.35
400 596.97 777.59 3.9815 2.1665 2.6568 781.36
410 587.47 804.4 4.0477 2.2062 2.705 745.58
420 577.71 831.69 4.1134 2.2458 2.7543 709.94
430 567.63 859.48 4.1788 2.2853 2.8046 674.41
440 557.2 887.79 4.2439 2.3246 2.8563 638.92
450 546.36 916.62 4.3087 2.3637 2.9096 603.4
460 535.05 945.99 4.3732 2.4027 2.9649 567.81
470 523.19 975.92 4.4376 2.4415 3.0226 532.08
480 510.68 1006.5 4.5019 2.4801 3.0837 496.15
490 497.4 1037.6 4.5661 2.5187 3.149 459.95
500 483.19 1069.4 4.6304 2.5572 3.2201 423.43
510 467.83 1102 4.695 2.5958 3.2991 386.54
520 451.03 1135.5 4.7599 2.6346 3.3894 349.29
530 432.38 1169.9 4.8254 2.6737 3.496 311.72
540 411.29 1205.5 4.8919 2.7135 3.6265 274.1
550 386.94 1242.5 4.9599 2.7539 3.7918 237.02
560 358.29 1281.5 5.0301 2.7951 4.002 201.96
570 324.5 1322.7 5.103 2.8359 4.2419 171.86
580 286.75 1366.1 5.1785 2.8732 4.413 150.99
590 249.95 1410.2 5.254 2.9035 4.3799 141.63
600 219.24 1453.2 5.3261 2.9271 4.1938 141.09
610 195.58 1494.1 5.3938 2.9475 3.9948 144.97
620 177.49 1533.2 5.4574 2.9673 3.8372 150.6
630 163.37 1571 5.5178 2.9875 3.7225 156.81
640 152.06 1607.8 5.5758 3.0082 3.6408 163.11
650 142.77 1643.9 5.6317 3.0295 3.5832 169.29
660 134.98 1679.5 5.6861 3.0514 3.543 175.26
670 128.34 1714.8 5.7392 3.0736 3.5156 180.98
680 122.59 1749.8 5.7911 3.0961 3.4978 186.46
690 117.55 1784.7 5.8421 3.1187 3.4872 191.68
700 113.08 1819.6 5.8922 3.1414 3.4821 196.67

p=10.0 MIla
190 772.53 308.73 2.323 1.5686 2.0366 1694.1
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
200 764.44 329.07 2.4274 1.572 2.0322 1641.6
210 756.46 349.4 2.5265 1.5795 2.0333 1590.9
220 748.57 369.76 2.6212 1.5908 2.0395 1541.9
230 740.75 390.2 2.7121 1.6058 2.0502 1494.4
240 732.99 410.78 2.7997 1.6241 2.0652 1448.3
250 725.27 431.52 2.8844 1.6454 2.084 1403.4
260 717.58 452.47 2.9665 1.6696 2.1064 1359.8
270 709.9 473.66 3.0465 1.6963 2.132 1317.2
280 702.22 495.12 3.1245 1.7253 2.1604 1275.7
290 694.54 516.87 3.2009 1.7563 2.1914 1235.1
300 686.83 538.95 3.2757 1.7891 2.2246 1195.4
310 679.1 561.37 3.3492 1.8234 2.2599 1156.6
320 671.32 584.16 3.4216 1.859 2.2969 1118.6
330 663.49 607.32 3.4928 1.8956 2.3354 1081.4
340 655.59 630.87 3.5631 1.9331 2.3752 1044.9
350 647.62 654.82 3.6326 1.9713 2416 1009
360 639.57 679.19 3.7012 2.01 2.4578 973.76
370 631.42 703.98 3.7691 2.049 2.5004 939.12
380 623.16 729.2 3.8364 2.0883 2.5436 905.03
390 614.78 754.86 3.903 2.1277 2.5873 871.47
400 606.26 780.95 3.9691 2.1671 2.6315 838.41
410 597.6 807.49 4.0346 2.2064 2.6761 805.82
420 588.78 834.47 4.0996 2.2456 2.721 773.68
430 579.77 861.91 4.1642 2.2846 2.7661 741.98
440 570.57 889.8 4.2283 2.3233 2.8116 710.71
450 561.16 918.14 4.292 2.3618 2.8573 679.86
460 551.51 946.94 4.3553 2.3999 2.9033 649.43
470 541.61 976.21 4.4182 24377 2.9496 619.44
480 531.43 1005.9 4.4808 24751 2.9961 589.9
490 520.95 1036.1 4.5431 2.5122 3.043 560.84
500 510.14 1066.8 4.605 2.5488 3.0902 532.31
510 498.98 1097.9 4.6667 2.5851 3.1378 504.37
520 487.44 1129.6 4.7281 2.621 3.1857 477.1
530 475.5 1161.7 4.7892 2.6565 3.2338 450.58
540 463.13 1194.2 4.8501 2.6916 3.282 424.95
550 450.33 1227.3 4.9108 2.7263 3.3301 400.34
560 437.08 1260.8 4.9712 2.7605 3.3777 376.91
570 423.4 1294.8 5.0314 2.7941 3.4244 354.85
580 409.31 1329.3 5.0914 2.8273 3.4694 334.34
590 394.88 1364.2 5.151 2.8597 3.512 315.57
600 380.19 1399.5 5.2104 2.8915 3.5512 298.69
610 365.34 1435.2 5.2694 2.9225 3.586 283.83
620 350.49 1471.2 5.328 2.9525 3.6155 271.04
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
630 335.8 1507.5 5.386 2.9817 3.6391 260.33
640 321.43 1544 5.4435 3.0098 3.6566 251.64
650 307.54 1580.6 5.5002 3.0371 3.6683 244.84
660 294.26 1617.4 5.5563 3.0635 3.6749 239.76
670 281.69 1654.1 5.6116 3.0891 3.6775 236.18
680 269.89 1690.9 5.6661 3.114 3.6773 233.89
690 258.87 1727.7 5.7198 3.1383 3.6755 232.67
700 248.63 1764.4 5.7726 3.1621 3.6732 232.33
p=20.0 MIla
200 769.09 339.43 2.4139 1.5785 2.0307 1688.5
210 761.38 359.73 2.513 1.5858 2.0311 1639.4
220 753.77 380.07 2.6076 1.597 2.0365 1591.9
230 746.26 400.48 2.6983 1.6118 2.0464 1546.1
240 738.82 421.01 2.7857 1.63 2.0606 1501.7
250 731.43 441.7 2.8702 1.6512 2.0785 1458.6
260 724.1 462.59 2.9521 1.6752 2.0999 1416.8
270 716.8 483.71 3.0318 1.7018 2.1245 1376.2
280 709.54 505.09 3.1096 1.7306 2.1518 1336.7
290 702.28 526.75 3.1856 1.7615 2.1816 1298.3
300 695.04 548.73 3.2601 1.7942 2.2136 1260.9
310 687.8 571.03 3.3332 1.8283 2.2475 1224.4
320 680.55 593.68 3.4051 1.8638 2.283 1188.9
330 673.3 616.7 3.4759 1.9002 2.3199 11543
340 666.02 640.09 3.5457 1.9376 2.3579 1120.5
350 658.71 663.86 3.6147 1.9756 2.3968 1087.5
360 651.38 688.02 3.6827 2.014 2.4364 1055.2
370 644 712.59 3.75 2.0529 2.4766 1023.8
380 636.59 737.56 3.8166 2.0919 2.5172 993.05
390 629.12 762.93 3.8825 2.131 2.558 963.02
400 621.61 788.72 3.9478 2.1701 2.599 933.68
410 614.03 814.91 4.0125 2.2091 2.64 905.01
420 606.4 841.52 4.0766 2.2479 2.6809 877.01
430 598.7 868.53 4.1402 2.2864 2.7217 849.66
440 590.93 895.95 4.2032 2.3247 2.7622 822.97
450 583.09 923.77 4.2657 2.3626 2.8025 796.92
460 575.17 952 4.3278 2.4001 2.8424 771.53
470 567.18 980.62 4.3893 2.4373 2.8819 746.8
480 559.1 1009.6 4.4504 2.4739 2.9208 722.74
490 550.95 1039 4.511 2.5102 2.9593 699.36
500 542.73 1068.8 4.5712 2.5459 2.9972 676.68
510 534.42 1099 4.6309 2.5812 3.0344 654.71
520 526.04 1129.5 4.6902 2.616 3.071 633.48
530 517.59 1160.4 4.749 2.6502 3.1068 613.01
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
540 509.07 1191.6 4.8074 2.684 3.1419 593.32
550 500.5 1223.2 4.8654 2.7173 3.1761 574.43
560 491.87 1255.2 4.9229 2.75 3.2094 556.36
570 483.2 1287.4 4.98 2.7823 3.2418 539.14
580 474.5 1320 5.0367 2.814 3.2732 522.78
590 465.78 1352.9 5.0929 2.8452 3.3036 507.29
600 457.06 1386.1 5.1486 2.8759 3.3329 492.68
610 448.36 1419.5 5.204 2.9061 3.3611 478.95
620 439.68 1453.3 5.2588 2.9357 3.3882 466.11
630 431.05 1487.3 53133 2.9649 3.4142 454.15
640 422.48 1521.6 5.3672 2.9935 3.4392 443.05
650 414 1556.1 5.4207 3.0216 3.463 432.79
660 405.61 1590.8 5.4738 3.0492 3.4858 423.34
670 397.34 1625.8 5.5264 3.0763 3.5076 414.69
680 389.2 1661 5.5785 3.103 3.5284 406.8
690 381.21 1696.3 5.6301 3.1291 3.5482 399.64
700 373.37 1731.9 5.6813 3.1548 3.5673 393.16
p=40.0 MIla
210 770.37 380.53 2.4877 1.5988 2.0291 1727.2
220 763.24 400.84 2.5822 1.6097 2.0333 1682.2
230 756.22 421.22 2.6728 1.6243 2.0421 1638.9
240 749.29 4417 2.7599 1.6421 2.055 1597.1
250 742.45 462.33 2.8442 1.6631 2.0717 1556.8
260 735.68 483.15 2.9258 1.6869 2.0919 1517.7
270 728.97 504.18 3.0052 1.7133 2.1151 1480
280 722.32 525.46 3.0825 1.7419 2.141 1443.4
290 715.72 547.01 3.1582 1.7726 2.1694 1408
300 709.16 568.85 3.2322 1.805 2.1999 1373.7
310 702.64 591.01 3.3049 1.839 2.2321 1340.4
320 696.15 613.5 3.3763 1.8742 2.266 1308.1
330 689.69 636.33 3.4465 1.9105 2.3011 1276.8
340 683.25 659.52 3.5158 1.9477 2.3372 1246.4
350 676.84 683.08 3.584 1.9855 2.3742 1216.9
360 670.43 707.01 3.6515 2.0238 24118 1188.3
370 664.05 731.32 3.7181 2.0624 2.4499 1160.5
380 657.67 756.01 3.7839 2.1012 2.4882 1133.6
390 651.3 781.08 3.849 2.1401 2.5267 1107.4
400 644.94 806.54 3.9135 2.179 2.5652 1082
410 638.59 832.39 3.9773 22177 2.6036 1057.4
420 632.25 858.61 4.0405 2.2563 2.6419 1033.4
430 625.91 885.22 4.1031 2.2946 2.6798 1010.2
440 619.57 912.21 4.1651 2.3326 27175 987.71
450 613.24 939.57 4.2266 2.3702 2.7547 965.88
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Ilpooonoicenue Tabm.
1 2 3 4 5 6 7
460 606.92 967.3 4.2876 2.4074 2.7915 944.73
470 600.6 995.4 4.348 2.4442 2.8278 924.24
480 594.29 1023.9 4.4079 2.4805 2.8636 904.41
490 587.98 1052.7 4.4673 2.5164 2.8988 885.22
500 581.69 1081.8 4.5262 2.5518 2.9334 866.68
510 57541 1111.3 4.5847 2.5867 2.9674 848.76
520 569.14 1141.2 4.6426 2.6211 3.0008 831.47
530 562.9 1171.3 4.7001 2.655 3.0335 814.81
540 556.66 1201.8 4.7571 2.6884 3.0656 798.75
550 550.46 1232.7 4.8136 2.7212 3.097 783.3
560 544.27 1263.8 4.8697 2.7536 3.1278 768.44
570 538.12 1295.2 4.9253 2.7854 3.1578 754.18
580 531.99 1326.9 4.9805 2.8168 3.1873 740.5
590 525.9 1359 5.0352 2.8477 3.216 727.39
600 519.85 1391.3 5.0895 2.8781 3.2441 714.84
610 513.84 1423.8 5.1434 2.908 3.2716 702.85
620 507.88 1456.7 5.1968 2.9374 3.2984 691.4
630 501.96 1489.8 5.2498 2.9663 3.3246 680.47
640 496.1 1523.2 5.3023 2.9948 3.3502 670.07
650 490.29 1556.8 5.3545 3.0229 3.3752 660.17
660 484.55 1590.7 5.4062 3.0504 3.3996 650.75
670 478.86 1624.8 5.4575 3.0776 3.4234 641.81
680 473.24 1659.1 5.5084 3.1043 3.4467 633.34
690 467.69 1693.7 5.5589 3.1306 3.4695 625.3
700 462.2 1728.5 5.609 3.1564 3.4917 617.69
p=60.0 MIla

220 771.72 421.76 2.5589 1.6225 2.0328 1762.7
230 765.09 442.13 2.6494 1.6368 2.0407 1721.3
240 758.56 462.59 2.7365 1.6544 2.0528 1681.4
250 752.13 483.19 2.8206 1.6751 2.0686 1643.1
260 745.79 503.97 2.9021 1.6987 2.0879 1606
270 739.53 524.96 2.9813 1.7248 2.1102 1570.3
280 733.35 546.19 3.0585 1.7533 2.1353 1535.7
290 727.22 567.68 3.1339 1.7838 2.1628 1502.4
300 721.16 589.45 3.2077 1.8161 2.1924 1470.1
310 715.15 611.53 3.2801 1.8499 2.2238 1438.9
320 709.19 633.93 3.3512 1.885 2.2567 1408.7
330 703.27 656.67 3.4212 1.9211 2.2909 1379.5
340 697.4 679.75 3.4901 1.9582 2.3261 1351.3
350 691.57 703.19 3.558 1.9958 2.3621 1323.9
360 685.77 727 3.6251 2.034 2.3988 1297.5
370 680.01 751.17 3.6913 2.0725 2.4359 1271.9
380 674.28 775.72 3.7568 2.1112 24732 1247.1
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IIpooonsicenue Tabn. 4

1 2 3 4 5 6 7
390 668.59 800.64 3.8215 2.15 2.5108 1223.1
400 662.92 825.93 3.8855 2.1887 2.5483 1199.8
410 657.28 851.6 3.9489 2.2274 2.5858 1177.3
420 651.67 877.65 4.0117 2.2658 2.6231 1155.5
430 646.09 904.06 4.0738 2.304 2.6601 1134.4
440 640.53 930.85 4.1354 2.3419 2.6968 1114
450 635.01 958 4.1964 2.3794 2.7332 1094.2
460 629.5 985.51 4.2569 2.4166 2.7691 1075
470 624.03 1013.4 4.3168 24532 2.8046 1056.5
480 618.58 1041.6 4.3762 2.4895 2.8395 1038.6
490 613.17 1070.2 4.4351 2.5253 2.874 1021.3
500 607.78 1099.1 4.4935 2.5605 2.9079 1004.6
510 602.42 1128.3 4.5515 2.5953 2.9412 988.39
520 597.09 1157.9 4.6089 2.6296 2.974 972.76
530 591.79 1187.8 4.6658 2.6634 3.0062 957.68
540 586.53 1218 4.7223 2.6967 3.0378 943.13
550 581.3 1248.6 4.7784 2.7295 3.0689 929.1
560 576.11 1279.4 4.8339 2.7617 3.0993 915.57
570 570.95 1310.5 4.889 2.7935 3.1292 902.53
580 565.83 1342 4.9437 2.8248 3.1585 889.98
590 560.75 1373.7 4.998 2.8556 3.1872 877.9
600 555.72 1405.7 5.0518 2.8859 3.2154 866.28
610 550.72 1438 5.1051 29157 3.243 855.11
620 545.77 1470.6 5.1581 2.9451 3.27 844.37
630 540.86 1503.4 5.2106 2.974 3.2965 834.06
640 536 1536.5 5.2627 3.0024 3.3225 824.17
650 531.18 1569.9 5.3145 3.0304 3.348 814.67
660 526.42 1603.5 5.3658 3.0579 3.373 805.57
670 521.7 1637.3 5.4167 3.085 3.3974 796.85
680 517.03 1671.4 5.4672 3.1117 3.4214 788.49
690 512.42 1705.7 5.5173 3.1379 3.4449 780.49
700 507.86 1740.3 5.567 3.1637 3.468 772.83
p=80.0 MIla
230 773.12 463.15 2.6277 1.6491 2.0411 1795.9
240 766.92 483.61 2.7148 1.6664 2.0525 1757.6
250 760.83 504.21 2.7989 1.6869 2.0677 1720.8
260 754.84 524.98 2.8803 1.7103 2.0864 1685.3
270 748.93 545.95 2.9595 1.7362 2.1081 1651
280 743.1 567.15 3.0366 1.7645 2.1326 1618
290 737.35 588.61 3.1119 1.7948 2.1595 1586.2
300 731.66 610.34 3.1856 1.8269 2.1885 1555.4
310 726.04 632.38 3.2578 1.8606 2.2193 1525.8
320 720.48 654.73 3.3288 1.8955 2.2516 1497.1
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Ilpooonoicenue Tabm.
1 2 3 4 5 6 7
330 714.98 677.42 3.3986 1.9316 2.2852 1469.4
340 709.52 700.44 3.4673 1.9684 2.3199 1442.7
350 704.12 723.82 3.5351 2.006 2.3553 1416.8
360.00 698.76 747.55 3.60 2.04 2.39 1391.80
370.00 693.45 771.65 3.67 2.08 2.43 1367.70
380.00 688.18 796.11 3.73 2.12 2.46 1344.30
390.00 682.95 820.95 3.80 2.16 2.50 1321.70
400.00 677.76 846.15 3.86 2.20 2.54 1299.90
410.00 672.61 871.72 3.92 2.24 2.58 1278.70
420.00 667.50 897.67 3.99 2.28 2.61 1258.30
430.00 662.42 923.98 4.05 2.31 2.65 1238.50
440.00 657.38 950.65 4.11 2.35 2.69 1219.40
450.00 652.37 977.69 4.17 2.39 2.72 1200.90
460.00 647.40 1005.10 4.23 243 2.76 1183.00
470.00 642.47 1032.80 4.29 2.46 2.79 1165.60
480.00 637.57 1060.90 4.35 2.50 2.83 1148.90
490.00 632.71 1089.40 4.41 2.53 2.86 1132.70
500.00 627.88 1118.10 4.47 2.57 2.89 1117.00
510.00 623.08 1147.30 4.52 2.60 2.93 1101.80
520.00 618.32 1176.70 4.58 2.64 2.96 1087.20
530.00 613.60 1206.50 4.64 2.67 2.99 1073.00
540.00 608.91 1236.50 4.69 2.71 3.02 1059.40
550.00 604.26 1266.90 4.75 2.74 3.05 1046.10
560.00 599.65 1297.60 4.81 2.77 3.09 1033.40
570.00 595.08 1328.60 4.86 2.80 3.12 1021.10
580.00 590.54 1359.90 4.92 2.83 3.14 1009.20
590.00 586.05 1391.50 4.97 2.86 3.17 997.68
600.00 581.59 1423.40 5.02 2.89 3.20 986.61
610.00 577.17 1455.60 5.08 2.92 3.23 975.93
620.00 572.79 1488.00 5.13 2.95 3.26 965.64
630.00 568.46 1520.70 5.18 2.98 3.28 955.71
640.00 564.16 1553.70 5.23 3.01 3.31 946.15
650.00 559.91 1586.90 5.28 3.04 3.34 936.93
660.00 555.70 1620.40 5.34 3.07 3.36 928.06
670.00 551.53 1654.10 5.39 3.09 3.39 919.52
680.00 547.40 1688.10 5.44 3.12 341 911.30
690.00 543.32 1722.30 5.49 3.15 3.43 903.38
700.00 539.29 1756.70 5.54 3.17 3.46 895.77
=100.0 MIIa

240.00 774.56 504.71 2.69 1.68 2.05 1827.50
250.00 768.75 525.32 2.78 1.70 2.07 1791.90
260.00 763.04 546.09 2.86 1.72 2.09 1757.70
270.00 757.42 567.06 2.94 1.75 2.11 1724.70
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Oxonyanue ta0i. 4

1 2 3 4 5 6 7
280.00 751.89 588.25 3.02 1.78 2.13 1692.90
290.00 746.44 609.70 3.09 1.81 2.16 1662.20
300.00 741.06 631.42 3.17 1.84 2.19 1632.70
310.00 735.75 653.44 3.24 1.87 222 1604.20
320.00 730.51 675.77 3.31 1.91 2.25 1576.70
330.00 725.32 698.43 3.38 1.94 2.28 1550.10
340.00 720.20 721.42 3.45 1.98 232 1524.50
350.00 715.12 744.76 3.51 2.02 2.35 1499.80
360.00 710.10 768.46 3.58 2.05 2.39 1475.90
370.00 705.14 792.51 3.65 2.09 242 1452.80
380.00 700.21 816.93 3.71 2.13 2.46 1430.50
390.00 695.34 841.71 3.78 2.17 2.50 1408.90
400.00 690.51 866.86 3.84 2.21 2.53 1388.10
410.00 685.72 892.38 3.90 2.25 2.57 1368.00
420.00 680.97 918.27 3.97 2.28 2.61 1348.50

430 676.27 944.52 4.0274 2.3224 2.6431 1329.6
440 671.6 971.13 4.0885 2.3602 2.6791 1311.4
450 666.97 998.1 4.1492 2.3975 2.7149 1293.8
460 662.39 1025.4 4.2092 2.4345 2.7502 1276.7
470 657.84 1053.1 4.2687 24711 2.7851 1260.2
480 653.33 1081.1 4.3277 2.5072 2.8196 1244.2
490 648.85 1109.5 4.3862 2.5428 2.8536 1228.8
500 644.41 1138.2 4.4442 2.578 2.8872 1213.8
510 640.01 1167.2 4.5017 2.6126 2.9202 1199.4
520 635.65 1196.6 4.5587 2.6468 2.9527 1185.4
530 631.33 1226.3 4.6153 2.6805 2.9847 1171.9
540 627.04 1256.3 4.6714 2.7136 3.0162 1158.8
550 622.79 1286.6 4.727 2.7463 3.0471 1146.1
560 618.57 1317.2 4.7822 2.7784 3.0776 1133.8
570 614.39 1348.2 4.8369 2.8101 3.1075 1122
580 610.25 1379.4 4.8912 2.8413 3.1369 1110.6
590 606.15 1410.9 4.9451 2.8719 3.1657 1099.5
600 602.08 1442.7 4.9985 2.9021 3.1941 1088.8
610 598.05 1474.8 5.0515 2.9319 3.222 1078.4
620 594.06 1507.1 5.1042 2.9611 3.2494 1068.4
630 590.11 1539.8 5.1564 2.9899 3.2763 1058.8
640 586.2 1572.7 5.2082 3.0182 3.3027 1049.5
650 582.32 1605.8 5.2596 3.0461 3.3286 1040.4
660 578.48 1639.2 5.3106 3.0736 3.3541 1031.7
670 574.68 1672.9 5.3612 3.1006 3.3792 1023.3
680 570.92 1706.8 54115 3.1271 3.4038 1015.2
690 567.2 1741 5.4613 3.1533 3.4279 1007.4
700 563.51 1775.4 5.5108 3.179 3.4516 999.84
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Tabmuma 5. TepmoaguHaMuyecKre CBOMCTBA H-TENITaHa Ha JIMHUU PABHOBECHS <OKHJIKOCTh — a3

T Ps p’ p}) h} h’} S’ S/‘) Cp’ Cp}) w, w,’ R

K MlIIa Kr/M° Kr/M° kJDx/kr | xJDx/kr | kDx/xr*K | kbx/kr*K | kJDx/kr*K | kJDx/kr*K Mm/cC M/c kJK/KT
1 2 3 4 5 6 7 8 9 10 11 12 13
190 5.415*%107 | 767.86 | 3.43E-05 | 298.41 | 735.84 2.337 4.6393 2.0383 1.2401 | 1645.3 | 129.99 | 437.43
195 1.099%10° | 763.66 | 6.79E-05 | 308.59 | 742.08 2.3899 4.613 2.0358 1.2571 1618 | 131.62 | 433.49
200 2.142*%10° | 759.48 | 0.000129 | 318.77 | 748.41 2.4415 4.5897 2.0347 1.274 | 1591.1 | 133.23 | 429.64
205 4.016%10° | 755.32 | 0.000236 | 328.94 | 754.82 2.4917 4.5692 2.0351 1.2909 | 1564.6 | 134.83 | 425.88
210 7.271*%10° | 751.19 | 0.000417 | 339.12 | 761.31 2.5408 4.5512 2.0368 1.308 | 1538.6 136.4 | 422.19
215 1.274*%10° | 747.07 | 0.000714 | 349.31| 767.89 2.5887 4.5356 2.0397 1.3252 | 15129 | 13795 | 418.58
220 2.167%10° | 742.96 | 0.001187 | 359.52 | 774.56 2.6357 4.5222 2.0439 1.3427 | 1487.6 | 13948 | 415.04
225 3.585*%10° | 738.87 | 0.00192 | 369.75| 781.31 2.6817 4.5108 2.0492 1.3603 | 1462.7 | 140.99 | 411.55
230 5.777%10° | 734.79 | 0.003028 | 380.01 | 788.14 2.7268 4.5012 2.0556 1.3783 | 1438.1 | 142.48 | 408.13
235 9.09%10° | 730.72 | 0.004663 | 390.31 | 795.06 2.771 4.4934 2.0632 1.3966 | 1413.8 | 143.95| 404.76
240 0.0001399 | 726.66 | 0.007026 | 400.65 | 802.08 2.8146 4.4872 2.0717 1.4152 | 1389.8 145.4 | 401.43
245 0.0002107 | 722.59 | 0.010372 | 411.03 | 809.18 2.8574 4.4825 2.0812 1.4341 | 1366.1 | 146.82 | 398.15
250 0.0003114 | 718.53 | 0.015023 | 421.46 | 816.36 2.8995 4.4791 2.0917 1.4535 | 1342.7 | 148.23 3949
255 0.0004518 | 714.47 | 0.021374 | 431.95 | 823.64 2.9411 4.4771 2.1031 1.4732 | 1319.5| 149.61 | 391.69
260 0.0006443 710.4 | 0.029909 | 44249 | 831.01 2.982 4.4763 2.1154 1.4933 | 1296.6 | 150.97 | 388.52
265 0.0009043 | 706.33 | 0.041203 453.1 | 838.47 3.0224 4.4766 2.1285 1.5138 1274 152.3 | 385.36
270 0.0012503 | 702.25| 0.05594 | 463.78 | 846.01 3.0624 4.478 2.1424 1.5347 | 1251.5| 153.61 | 382.23
275 0.0017043 | 698.17 | 0.074914 | 474.53 | 853.65 3.1018 4.4804 2.1571 1.5561 | 12293 | 154.88 | 379.12
280 0.0022926 | 694.07 | 0.099043 | 485.35| 861.38 3.1408 4.4837 2.1724 1.5778 | 1207.3 | 156.13 | 376.03
285 0.0030455 | 689.96 | 0.12937 | 496.26 869.2 3.1794 4.488 2.1885 1.5999 | 11854 | 157.35| 372.94
290 0.0039983 | 685.84 | 0.16708 | 507.24 877.1 3.2176 4.493 2.2052 1.6224 | 1163.8 | 158.53 | 369.86
295 0.0051913 | 681.69 0.2135 | 518.31 885.1 3.2554 4.4988 2.2225 1.6453 | 11424 | 159.68 | 366.78
300 0.0066698 | 677.53 | 0.27009 | 529.47 | 893.18 3.2929 4.5053 2.2404 1.6686 | 1121.1 | 160.79 | 363.71
305 0.008485 | 673.35| 0.33847 | 540.72 | 901.35 3.3301 4.5125 2.2589 1.6922 | 10999 | 161.86 | 360.63
310 0.010694 | 669.14 0.4204 | 552.06 909.6 3.367 4.5203 2.2779 1.7162 1079 | 162.88 | 357.54
315 0.013359 | 66491 | 0.51782 563.5| 917.94 3.4036 4.5288 2.2974 1.7406 | 1058.1 | 163.86 | 354.43
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IIpooonicenue Tabmn. 5

1 2 3 4 5 6 7 8 9 10 11 12 13
320 0.016549 | 660.65 | 0.63279 | 575.04 | 926.36 3.4399 4.5378 23174 1.7653 | 1037.4| 164.79 | 351.32
325 0.020338 | 656.36 | 0.76756 | 586.68 | 934.86 3.476 4.5473 2.3379 1.7903 | 10169 | 165.67 | 348.18
330 0.024809 | 652.04 | 0.92452 | 598.43 | 943.44 3.5118 4.5573 2.3588 1.8156 | 996.42 166.5 | 345.01
335 0.030048 | 647.68 1.1062 | 610.28 | 952.11 3.5475 4.5678 2.3801 1.8413 | 976.08 | 167.27 | 341.82
340 0.036148 | 643.29 1.3154 | 622.24 | 960.84 3.5829 4.5788 24018 1.8673 | 955.83 | 167.98 338.6
345 0.043209 | 638.86 1.555| 63431 | 969.65 3.6181 4.5901 2.4239 1.8935 | 935.68 | 168.63 | 335.34
350 0.051336 | 634.38 1.828 | 646.49 | 978.54 3.6531 4.6018 2.4464 1.9201 | 915.61 | 169.21 | 332.05
355 0.060639 | 629.85 2.1376 | 658.79 | 987.49 3.6879 4.6139 2.4692 1.947 | 895.61 | 169.72 328.7
360 0.071236 | 625.28 2.4874 671.2 | 996.52 3.7226 4.6263 2.4925 1.9741 | 875.67 | 170.16 | 325.32
365 0.083248 | 620.65 2.8809 | 683.73 | 1005.6 3.7571 4.639 2.5161 2.0016 | 855.79 | 170.53 | 321.87
370 0.096803 | 615.97 3322 | 696.38 | 1014.8 3.7915 4.652 2.54 2.0294 | 83596 | 170.82 | 318.37
375 0.11203 | 611.23 3.8147 | 709.15 1024 3.8257 4.6652 2.5644 2.0574 | 8l16.16 | 171.02 | 314.81
380 0.12908 | 606.42 43634 | 722.05| 1033.2 3.8598 4.6787 2.5891 2.0858 | 796.39 | 171.14| 311.19
385 0.14807 | 601.55 4.9725 | 735.07 | 1042.6 3.8938 4.6924 2.6142 2.1146 | 776.64 | 171.17 | 307.49
390 0.16917 596.6 5.6471 | 748.21 | 1051.9 3.9276 4.7063 2.6397 2.1437 756.9 171.1 | 303.72
395 0.19252 | 591.58 6.3921 | 761.49 | 1061.3 3.9613 4.7205 2.6657 21732 | 737.15| 170.94 | 299.86
400 0.21828 | 586.47 7.2133 774.9 | 1070.8 3.9949 4.7347 2.6921 2.2031 717.4 | 170.67 | 295.92
405 0.2466 | 581.27 8.1165 | 788.44 | 1080.3 4.0285 4.7491 2.719 2.2336 | 697.62 170.3 | 291.88
410 0.27766 | 575.97 9.1083 | 802.11 | 1089.9 4.0619 4.7637 2.7465 22645 | 677.81 | 169.81 | 287.74
415 0.31161 | 570.57 10.195 | 81593 | 10994 4.0952 4.7783 2.7746 2296 | 65796 | 169.21 | 283.49
420 0.34863 | 565.06 11.386 | 829.89 1109 4.1285 4.7931 2.8033 2.3282 | 638.05| 168.48 | 279.13
425 0.38889 | 559.43 12.687 | 84398 | 1118.6 4.1617 4.8079 2.8328 23612 | 618.06 | 167.62 | 274.65
430 0.43258 | 553.67 14.11 | 858.23 | 1128.3 4.1948 4.8228 2.8632 2.395 598 | 166.62 | 270.03
435 0.47988 | 547.77 15.663 | 872.63 | 1137.9 4.2279 4.8377 2.8945 24298 | 577.84 | 16547 | 265.26
440 0.53097 | 541.71 17.358 | 887.18 | 1147.5 4.261 4.8527 2.927 2.4659 | 557.57 | 164.17 | 260.34
445 0.58604 | 535.49 19.208 | 901.89 | 1157.1 4.294 4.8676 2.9607 2.5033 | 537.17 162.7 | 255.25
450 0.64531 | 529.08 21.228 | 916.77 | 1166.8 4.327 4.8825 2.9959 2.5424 | 516.63 | 161.06 | 249.98
455 0.70896 | 522.47 23.433 | 931.82| 1176.3 4.36 4.8974 3.0329 2.5834 | 49593 | 159.22 | 244.51
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Oxonuanue Ta0I1. 5

1 2 3 4 5 6 7 8 9 10 11 12 13

460 0.77722 | 515.63 25.845 | 947.05| 1185.9 4.393 4.9122 3.0721 2.6268 | 475.04 | 157.19 | 238.82
465 0.8503 | 508.55 28.484 | 962.46 | 1195.3 4.426 4.9268 3.1137 2.6732 | 453.94 | 15493 | 232.88
470 0.92842 | 501.18 31.379 | 978.07 | 1204.7 4.4591 4.9414 3.1585 2.7231 | 432.61 | 15243 | 226.68
475 1.0118 493.5 34.561 | 993.88 | 1214.1 4.4922 4.9557 3.2072 27774 | 411.01 | 149.68 | 220.18
480 1.1008 | 485.46 38.07 | 1009.9 | 12233 4.5254 4.9698 3.2607 2.8375 | 389.13 | 146.64 | 213.34
485 1.1955 477 41.954 | 1026.2 | 12323 4.5587 4.9837 3.3203 29049 | 366.91 143.3 | 206.12
490 1.2964 | 468.06 46.275 | 1042.7 | 1241.2 4.5922 4.9972 3.3881 29821 | 34431 | 139.61 | 198.45
495 1.4036 | 458.54 51.113 | 1059.6 | 1249.8 4.6259 5.0103 3.4667 3.0724 | 321.29 | 135.54 | 190.27
500 1.5176 | 448.35 56.574 | 1076.7 | 1258.2 4.6599 5.0228 3.5604 3.1813 | 297.78 | 131.04 | 181.47
505 1.6387 | 437.31 62.805 | 1094.3 | 1266.2 4.6942 5.0347 3.6758 3.317 27377 126.06 | 171.93
510 1.7675 | 425.22 70.012 | 11123 | 1273.7 4.7291 5.0457 3.8243 34941 | 248.97 | 120.54 | 161.46
515 1.9043 | 411.74 78.511 | 1130.8 | 1280.6 4.7647 5.0555 4.0263 3.7387 | 223.46 1144 | 149.79
520 2.0499 | 396.36 88.805 | 1150.1 | 1286.6 4.8012 5.0637 4.3241 4.1043 | 197.02 | 107.58 136.5
525 2.205 378.2 101.79 | 11704 | 1291.2 4.8393 5.0695 4.8186 47177 | 169.49 | 99.998 | 120.86
530 2.3709 | 35547 119.27 | 11923 | 1293.8 4.8801 5.0714 5.8215 59613 | 140.66 | 91.659 | 10141
535 2.5491 | 323.47 146.01 | 1217.6 1292 4.9265 5.0657 8.9381 9.7085 | 110.44 | 82.782 | 74.425
540 2.7422 | 247.23 216.92 | 1259.6 1272 5.0034 5.0262 282.72 293.22 | 78312 | 75.557| 12.314
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ITons HCONPECACIICHHOCTH pacucTa IJIOTHOCTH

Taomuna b2

p, Temnepatypa, K
MIla | 190 230 280 330 380 420 470 500 520 530 540 550 570 600 700
0,5 0,30 | 0,25 | 0,15 | 0,10 | 0,10 | 0,10 | 0,35 | 0,35 | 0,30 | 0,25 | 0,25 | 0,25 | 0,25 | 0,20 | 0,20
2,0 0,30 | 0,25 | 0,20 | 0,15 | 0,10 | 0,10 | 0,15 | 0,15 1,0 0,8 0,4 0,3 0,3 0,3 0,2
2,5 0,30 | 0,25 | 0,20 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 0,8 0,4 0,4 0,3 0,2
3,0 0,30 | 0,25 | 0,20 | 0,15 | 0,015 | 0,15 | 0,15 | 0,15 | 0,25 | 0,40 | 0,60 0,6 0,7 0,60 | 0,30
3,5 0,30 | 0,25 | 0,20 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 0,2 0,5 0,7 0,8 1,0 1,0 0,5
4,0 0,30 | 0,25 | 0,20 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 0,2 0,4 0,7 1,0 2,0 0,8 0,6
5,0 0,30 | 0,25 | 0,20 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 | 0,20 | 0,40 | 0,60 0,6 1,0 1,5 0,6
10,0 | 0,30 | 0,25 | 0,20 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 | 0,25 | 0,30 | 0,30 | 0,30 | 0,50 0,9 0,5
50,0 | 0,30 | 0,30 | 0,25 | 0,015 | 0,15 | 0,15 | 0,15 | 0,15 | 0,20 | 0,20 | 0,20 | 0,25 | 0,25 | 0,30 0,4
100,0 - 0,35 | 0,30 | 0,20 | 0,15 | 0,15 | 0,15 | 0,15 | 0,15 | 0,20 | 0,20 | 0,20 | 0,20 | 0,20 | 0,30
Tao6muma b3
[Tosst HEOTIPEAEIEHHOCTH pacueTa N300apHON TEIIIOEMKOCTH
p, Temneparypa, K
MIla | 190 230 280 330 380 420 470 500 520 530 540 550 570 600 700
0,5 1,5 1,0 0,6 0,6 0,6 0,5 0,4 0,4 0,3 0,3 0,2 0,2 0,2 0,2 0,2
2,0 1,5 1,0 0,6 0,6 0,6 0,5 0,5 0,7 2,0 1,5 1,2 1,0 0,8 0,5 0,3
2,5 1,7 1,2 0,6 0,6 0,6 0,5 1,0 0,6 1,5 1,5 1,5 1,2 1,0 0,6 0,4
3,0 2,0 1,5 0,6 0,6 0,6 0,5 0,5 0,5 1,0 2,0 2,0 1,5 0,9 0,8 0,6
3,5 2,0 1,5 0,6 0,6 0,6 0,5 1,5 1,5 1,5 1,5 1,5 1,5 1,0 0,9 0,6
4,0 2,0 1,5 0,6 0,6 0,6 0,5 0,7 0,8 1,3 1,4 1,7 2,0 1,5 1,2 0,6
5,0 2,0 1,5 0,6 0,6 0,6 0,5 0,5 0,7 1,2 1,7 2,2 2,7 2,2 1,5 0,6
10,0 2,0 1,5 0,6 0,6 0,6 0,6 0,5 0,5 0,6 0,6 0,8 1,0 1,2 1,5 1,0
50,0 2,0 1,5 0,6 0,6 0,6 0,6 0,6 0,6 0,5 0,5 0,5 0,4 0,6 0,4 0,4
100,0 1,0 0,6 0,6 0,6 0,6 0,6 0,6 0,5 0,5 0,5 0,4 0,4 0,4 0,4
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[Tonst HeonpeAeIeHHOCTH pacyeTa CKOPOCTH paclpOCTPaHEHUs 3ByKa

Taomuna b4

p, Temneparypa, K
MIla | 190 230 280 330 380 420 470 500 520 530 540 550 570 600 700
0,5 1,2 1,0 0,6 0,6 0,6 0,8 0,7 0,5 0,5 0,4 0,4 0,4 0,4 0,4 0,4
2,0 1,2 0,9 0,6 0,6 0,6 0,7 0,7 1,2 1,2 0,7 0,5 0,5 0,5 0,5 0,5
2,5 1,2 0,9 0,6 0,6 0,6 0,6 0,7 1,0 1,5 3,0 1,5 1,2 1,0 1,0 1,0
3,0 1,2 0,9 0,6 0,6 0,6 0,6 0,7 0,7 1,2 1,8 2,2 2,0 1,8 1,5 1,0
3,5 1,2 0,9 0,6 0,6 0,6 0,6 0,7 0,7 1,0 1,2 1,5 1,8 1,5 1,4 1,0
4,0 1,2 0,9 0,6 0,6 0,6 0,6 0,7 0,7 1,0 1,5 1,7 1,5 1,3 1,3 1,0
5,0 1,4 0,9 0,6 0,6 0,6 0,6 0,6 0,6 0,6 0,6 0,7 1,2 2,2 1,7 1,2
10,0 1,4 1,2 0,9 0,7 0,6 0,6 0,6 0,6 0,6 0,6 0,7 0,8 1,0 1,5 1,2
50,0 1,5 1,5 1,2 0,9 0,6 0,6 0,6 0,6 0,6 0,6 0,6 0,7 0,8 1,0 1,2
100,0 - 1,5 1,2 0,9 0,6 0,6 0,6 0,6 0,6 0,6 0,6 0,7 0,7 0,8 1,2
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[Tons HCONPECACIICHHOCTH pacucTa TCPMOJUHAMHNYICCKHUX CBOMCTB

Ha JIMHUH PaBHOBECUS <GKHUAKOCTH — Ira3»

Tabnuua b5

T, 5w | Opn | Opw | 8C,, | 8C,. | o, | os, | oAh,
K % % % % % % % %
190 1,5 0,2 1,5 1,5 0,2 0,3 0,3 0,5
220 10 | 015 | 1,0 1,0 0,2 0,3 0,3 0,5
250 | 0,5 0,1 0,5 0,6 0,2 0,3 0,3 0,5
280 | 03 0,1 0,3 0,6 0,2 0,3 0,3 0,5
310 | 02 0,1 0,3 0,6 0,2 0,3 0,3 0,6
340 | 0,15 | 0,1 0,3 0,6 0,4 0,3 0,3 0,7
370 | 0,15 | 0,1 0,4 0,6 0,6 0,3 0,3 0,8
400 | 0,15 | 0,1 0,4 0,8 08 | 031 | 031 | 009
430 | 0,15 | 0,15 | 0,5 1,0 1,0 | 031 | 031 | 1,0
460 | 0,15 | 02 0,8 12 12 | 032 | 032 | 12
490 | 0,1 0,2 1,2 1,5 1,5 | 032 | 032 | 13
510 | 0, 0,3 2,0 2,0 20 | 032 | 032 | 1,5
520 | 0,1 0,8 3,0 2,5 30 | 033 | 033 | 3,0
530 | 0,15 | 2,0 4.0 3,0 40 | 033 | 033 | 50
535 | 0,30 | 3,2 5,0 5,0 70 | 033 | 033 | 80
540 | 0,50 | 5.5 7,0 - - 0,34 | 0,34 -
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