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Tabmuibl cTaHIAPTHBIX CHPABOYHBIX JAHHBIX O TEPMOJUHAMUYCCKUX CBOM-
CTBax H-TIEHTAHAa pacCYUTaHbl 1O (YHIAMEHTAIIBHOMY YPaBHEHHUS COCTOSHUS
®YC, onuceiBaroieMy cBo0oaHYy0 dHepruto I'enpmrombiia ale.T) B 3aBUCHMOCTH
oT Ttemneparypbl T u mioTHOocTH p. CBoOomHas »sHeprus ['enbmronsua a(p, 1)

IpEICTaBICHa B BUE CYMMBI M/I€aIbHO-Ta30BOM YacTh 0(0,7) ¥ M30BITOYHOM Yac-
™ o' (0,7).

alp.T)

RT - ald. )= a®@G. 1)+ a (5.1 (1)

B cBoro ouepens n30bITOUHAS YacTh CBOOOHOM 3HEprun I'enpMrosbia mnpeacraB-

JIEHA B BUJIE PA3JI0KEHUS B PsIJ IO CTEIEHAM MPUBEACHHON TEMIIEPATYPHI T U MPU-

@zxp p

r o o
rayCCOBbIMH %crps yneHaMu AJI1 JTy4dHIIero onvucaHusa CBOUMCTB B KPUTHUUYCCKOU 00-
JJaCTH.

o r
BCACHHOU IINIOTHOCTH 0 C MOJIMHOMHAIBHEIMHA “Po! , OKCIIOHCHIIMAJIbHBIMH

Q' (5,0) =y v, + @l =S 0t 8%+ n "5 exp(—y. 87 )+
d 2 2 (2)
+ 3 ng"8" exp(-r,(6-£)" ~p,(t-7)")

rae o = plpe; =TT, p., T. — mapameTpsl IpUBEICHUS, B KaUYeCTBE KOTOPBIX MPH-
HATHI KPUTUYECKUE 3HaUeHUs. B yacTHOCTH 1151 H-TIeHTaHa: p. = 3,2155 Kr/kmoib,
T.= 469,60 K.

Omnpenenenue xkodppuunentos GYC u ontumuzanuss GopMbl YpaBHEHHUS
IIPOU3BOJIWIIVCH IO AJITOPUTMY, PEATU3YIOIEMY METOJ CIYyYalHOrO IMOUCKa C BO3-
BpPAaTOM IIpU HeyAa4HoM 1are [1].

MuHuMH3UpyeMbIN (PYHKIIMOHAJ COAEpXkKaN KaK CllaraéMble, OTBETCTBEHHbBIE
3a TOYHOCThb ANIIPOKCUMAalUU PE3YJIbTATOB U3MEPEHUN Pa3HOPOJIHBIX IAaHHBIX O
TEPMOJMHAMMUYECKUX CBOWCTBAX, TaK U Pa3JIM4YHbIC OTPAHUYECHUS, HAKJIAbIBACMbIC
B BUJIC HEPAaBEHCTB Ha TEPMOJMHAMMUYECKYIO MOBEPXHOCTb. OCHOBHBIMU BUIAMH
OTPaHUYECHUI SIBISUIMCH: KPUTHYECKUE YCIIOBUsA, IIpaBuio MakcBesuia, KOHTPOJIb
KPUBH3HBI UJCAIBHBIX KPHUBBIX, [TOJIOXKUTEIBHOCTh TEIUIOEMKOCTH, MPABWIO Ips-
MOJIMHEMHOI'O0 JIMaMeTpa, KOHTPOJIMPOBAHHME 3HAKOB IMPOU3BOJHBIX Pa3IMYHBIX
TEPMOAMHAMHYECKUX BETUYMH H T.I. DTU OTpaHUYEHHS 00ecreunBaroT «pusnde-
CKy10» (hOpMy MOBEPXHOCTU COCTOSIHUS M YJIY4YIIAIOT SKCTPAMOJSIMOHHBIE BO3-
MOXHOCTH YPaBHEHUI.

be3pasmepnas maeanbHO-Ta30Basi 4acTh CBOOOJHON sHepruu I'enbmrosbiia

OIIpCACIIACTCA 110 COOTHOICHHIO

. [t 1 Tl
R e RE T RE T (3)

rae 0p = Po/pe; To = T/Ty; Ty, po — BcioMorartenbHas onopHas Touka (7o = 298,15
K; po = 101325 I1a); pp— MJIOTHOCTh UACATHHOTO ras3a Mpu Temieparype 1y 1 J1aB-
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JICHUU po; ha, S8 — COOTBETCTBEHHO DHTAJIBIINS U SHTPOIHS B HICATHLHO-Ta30BOM
COCTOsIHUM I1pu Temiieparype 1.

Jlnst pacuera GyHkiuu «° HeoOXOIUMBI AaHHBIE 00 H300apHOM TEILTOEMKO-

C

TepmoaunamuueckoM HccnenoBatenbckom LleHTpe [2] M anmpoKCMMUPOBaHbI
YPaBHEHHEM

%: Zer (4)

o
CTU B COCTOSIHUM HJCAJIBHOIO raza ~F. brumn IIPUHATHI 3HAYCHUS, IIOJTYUYCHHBIC B

rae R = 8,314472 Jlx/(monb K) — yHuBepcanbHasi ra3oBas MOCTOSIHHAsA. 3Ha-
yeHust KodhdunreHToB i nmpeacraBiaeHsl B Ta0m. 1.

Tepmoaunamuyeckoe cooTHouieHue (3) COBMECTHO C AMIIUPUYECKON 3aBU-

CHUMOCTBIO (4) IPUBOAT K ClIeAyroliei Gopmyiie s pacuera &°

a® = Zﬁ!rfﬂ’fg InT + a,TlaT +1n4 (5)
[=-= )

3naueHus kod3pdurrentoB &i nmpeacraBieHsbl B Ta0. 1.

Tabmuua 1. 3Hauenuss ko3puuueHToB ypaBHeHHl (4) u (5) Aid uaeanbHO-
ra3oBbIX (PYHKIUH H-MIEHTaHa

1 C; a;

-3 - -0,2515444
-2 -0,3192613-10° 3,570695

-1 0,5725909-10" -29,89561

0 -0,3124129-107 -38,70635

1 0,1273237 41,75795

2 -0,9715112:10™ 0,7238691

3 0,2914819-107’ -32,24129

4 - -12,19316

Koadpournuentsr ®YC B dhopme (2) onpenensiuch no 0OTOOpaHHBIM aBTOPa-
MU Pa3HOPOJHBIM IKCIEPUMEHTAIBHBIM JIaHHBIM O TEPMOJAMHAMUYECKUX CBOMCT-
BAaX H-NICHTAHA: JJABJICHUE HACBIIICHHBIX MAPOB p, [3-7], INIOTHOCTH KUAKOH p; |3,
8-10] u razoBoii da3sl p, [6] HA TUHUM HACKIIICHUS, BTOpo B u Tpetuii C BUpH-
anbHble Kodduuuentsl [6], p,v,T-nannsle [5,6,11], ¢,,p,T- u ¢,,v,T-nannsie [12-
14], ckopocTh pacpoctpanenus 38yka w [10,14,15].  OntumusupoBaHHas
dbopma ypaaenus (2) umeet Bun (6). Koadduimentsl ypaBHEHUS U CTCTICHHA TIPU
TEMIEpaType U IUNIOTHOCTU TMpencTaBieHbl B Tabnuie 2. bonee moapobHo mpoire-
nypa noctpoenust @Y C onucana B [Ipunoxenuu.



6 t. . 11 t. d. .
a'(7,0) = ap, + Ay, + U :Znir’5d’ +Znir’§ : exp(—7i5p’)+

i1 i—7
17 6 d; 2 2
£ e"5" explen, (6-5) ~B.(-7)")

i=12 (6)

Ta6muma 2. 3nauenust kodhuimeHToB u nokazarenei crenenu OYC (6)

k Hy Ik dj Pk

1 0.03843469943171 1.353 4 -

2 1.416685474406 0.219 1 -

3 -0.8321311024950 0.394 1 -

4 0.4498740983986 1.94 2 -

5 -1.473541352142 1.463 2 -

6 0.1449480544422 0.502 3 -

7 -1.001425083284 1.172 1 1

8 -1.463383940533 2.409 1 2

9 -1.063698400458 3.027 3 2

10 -0.4965197180555 4.092 2 2

11 -0.0008571960893994 2.519 8 1

12 10.7939001246115 2.627 1 -

13 0.2564831077932 2.624 1 -

14 |-0.02116009691532 3.173 2 -

15 -0.3201840734624 2.541 3 -

16 0.007046991758369 4.101 3 -

17 0.01771175595068 0.798 2 -

OxonHuyaHue TadJI. 2

k Nk B )43 Ek

12 -1.066 -1.178 1.214 0.784

13 -0.673 0.172 1.59 0.795

14 -1.325 0.04 0.941 1.932

15 -1.121 -0.464 0.547 0.685

16 -1.721 -0.198 0.1 2.059

17 -1.478 -0.115 1.815 1.271

TepmoanHnamuueckue cBoicTBa paccuutbiBaIUCh 110 PYC (6) ¢ uCnonab30-
BaHUEM HU3BECTHBIX MU (PepeHIInaTbHBIX COOTHOMEHUH TEPMOTNHAMUKH:

IINIOTHOCTD




p

RT =1+daj, (7)
SHTAJIBIIUSA
I (e o)+ S, (8)
RT
SHTPOITUS
%:r(af+a,’)—a°—a’, 9)

HN30XO0pHas TCIIIIOECMKOCTb

|4

S=ral ral), (10)

n3o0apHas TeIIOEMKOCTh

(1+ 6aj; — 57aly)’
1+26a; + 5’ ajy

: (11)

CKOPOCTB 3ByKa

2 r r \2
% 1420 + 8%a, — (0% ~ 07a;)

(12)

2 0
T (arr + a:r)

rle HUKHUAW WHACKC MPU @ TIOKA3bIBAET YACTHYIO MPOU3BOJHYIO MO COOTBETCT-
BYIOILIEW IEPEMEHHOM.

KoHkpeTHble aHATUTHYECKHE 3aBUCUMOCTH PAa3IUYHBIX MPOU3BOJHBIX TEp-
MOJAMHAMHUYECKOTO MOTEHIINAlIa, BXOJs1ue B ypaBHeHus (7) — (12) npencraBiieHsl,
B [Ipunoxxenuu, a Takxke, Hanpumep, B [16].

3a TepMOJMHAMUYECKOE HAYalI0 OTCYETAa MPHU COCTABICHUU TAOIUI TEPMO-
JUHAMHYECKUX CBOICTB H-IIEHTAHA NPHUHSATO COCTOSIHHE PABHOBECHOTO MOJIEKY-
asipHoro kpuctaima npu temneparype 0 K. 3Haduenust sHTanbnmm /g ¥ SHTPOIINH S
BO BCIIOMOTATEILHON TOYKE OTCUETa HA JIMHWM HACBIIEHUS JKUIKOU (a3bl ompe-
nenensl 1mo JanaeiM [13] ( Ay = 541,75 kKK, S0 = 3,6516 KJI)K-Kr‘l-K'l).

Tabnuupl TEpMOJMHAMUYECKUX CBOWMCTB H-TIEHTaHa paccuutanbl o OYC
(6) B muama3one TeMmreparypsl ot TpoitHoi Touku (7, = 143,47 K) no 700 K npu
nasnenusix g0 100 MIla. CotictBa B ojiHO(Da3HON 001aCTH MPECTaBICHBI B Ta0l.
4, cBOMiCTBa HA JIMHUM HACBIIIECHUI — B Ta0. 5. JIMHUS IJ1aBiIeHUs ONKUCaHA dMIIU-
puueckuM ypaBHeHuem Cumona — ['matmens

P _ (E]{_ 1, (13)




rae p== 660,7 Mlla; ¢ = 1,67. 3nauenus ko3ppuuuentoB ypaBHenus (13) npuns-
ThI TIO IaHHBIM pa0OTHI [17] 1 OHU HOCAT OLICHOYHBIN XapaKTep.

BennunHa HEONpEeNeHHOCTH PACUETHBIX 3HAYEHUN TEPMOJMHAMHYECKUX
CBOMCTB OIICHEHA B pe3yJIbTaTe CPAaBHEHMs C Hauboliee HAJC)KHBIMU IKCIIEPUMEH-
TaJIbHBIMU JaHHBIMU U ypaBHeHUsMU. [IpencraBieHHble HUke B Ta0l. 3 OLEHKU
nanel 11 sxkunkon haset @ (T < T, p > 1,3p.), nns razosoit pazet I' (T'< T, p <
0,7p.), nst cBepxkputuyeckoro ¢umonna @ (T > T, uckioyasi KPUTHYECKYIO 00-
JacTh) u 11 kputuaeckout oomactu K (7, < T<1,057,, 0,7p.<p < 1,3p.)

Tabmuua 3. OLeHKH HeONPeeIEeHHOCTH PACUETHBIX 3HAYEHU I
TEPMOJMHAMHYECKUX CBOWCTB

CBoHCTBO Heonpenenennocts, % B o0nactu
XK I D K

Dy - 0,1 -0,15 - 0,7
Di 0,1 -0,15 - 1o 1,3
Dy - 1,5-2,0 - 1o 3,0

p.p, T 0,15-0,25 0,4-0,8 0,5-0,7 2,0-3,0
G, 1,0-1,5 1,2-2,0 1,0-1,5 5,0-10,0
C, 2,0-5,0 2,0-4,0 1,0-1,5 8,0-12,0
w 1,0-1,5 - - -

Bonee moapoOHble cBeneHUS O pe3ysibTaTaX CPaBHEHUS PACUYETHBIX JAHHBIX CO
BCEMHU HMMEIOIIMMUCS DKCIIEPUMEHTAIBHBIMU JAHHBIMM U I0JI1 HEONPEACIICHHO-
crel npeacrasiieHsl B [Iprioxennn b.



[MPMJIOXKEHUE A
MeTtoauka pa3padoTKi ypaBHEHHUS COCTOSIHHSA.

[Tpu pazpaborke @Y C (2) UCronb30BaATUCh PA3HOPOIHBIE HKCIIEPUMEHTAIb-
HbIE JIaHHbIE O TEPMOAMHAMUYECKUX CBOMICTBax H-rentraHa — p,v,T-IaHHble, aH-
HbIE 0 BTOpOM B 1 TperheM C BUPHAIBHBIX KOIPPUIIMEHTAX, YIPYTOCTh HACHI-
IICHHBIX TTAPOB p,, INIOTHOCTh HACBIIIEHHOW XUAKOHN p; U ra30Boi a3kl p,, TEIIO-
€MKOCTh HACBINICHHON KOHJIEHCHPOBAaHHOM (asbl C;, U30XOPHAs ¢, U U300apHas ¢,
TEIMJI0OEMKOCTH, SHTAIBIUS /1, CKOPOCTH PACIIPOCTPAHEHHUS 3ByKa W.

B Munumuzupyembiidi QyHKIIMOHAT BKIIOUYAJIOCh HECKOJIBKO ClaraeMblx, Ka-
XKJ0€ U3 KOTOPBIX OTBETCTBEHHO 3a OMPECICHHYIO KaTEropuio 00padaThIBAEMBbIX
TEPMOJUHAMHYECKUX BEIINYNH:

lz(”)zz (ao(xp,m’yp,m)_Zniap,i(xp,m)J Lza (Al)

1 m=l i=1 o

rie n; — ko3¢ punmentel YC, a, ;- cnaraemsie @Y C, onpexnensgemsrie no (14), % -

m

BEC OINBITHOW TOYKH, dp — DKCICPUMECHTAIBHOE 3HAYCHUE TEPMOJMHAMUYECKOTO
CBOMCTBA.
B nannom ciydae ¢pyHKIIMOHAIBHAS CBS3b 3a7]aBajlach YPAaBHCHHEM

a,, =7"5" exp(-y,6"), (A2)

a K03(h(PHUIMEHTHI 77 ONPEAETSUIUCH MOCPEACTBOM ONTHUMU3AIMOHHOTO aJTro-
puTMa, onucaHHOro Huxe. Jns pacmmdpoBku npaBoil yactu Gpopmyinsl (Al) uc-
HOJIb30BAIMCh U3BECTHBIE U (epeHIIMATIbHBIE COOTHOIIEHUS TEPMOIMHAMUKY (6)
— (11). Kpome BkitoueHust B 00pabOTKy 3KCHEPUMEHTAIbHBIX JaHHBIX O pa3jiny-
HBIX TEPMOJUHAMHYECKHX CBOWCTBAaX H-NEHTAaHA, TAKXXe€ MPHUMEHSIACh CHCTEMa
OTrpaHMYEHU, HAKJIAbIBAEMbIX B BHJIC€ HEPABEHCTB Ha TEPMOJUHAMUYECKYIO IO-
BEepXHOCTh. OCHOBHBIMU BHJIAMU OTPAHUUYEHUI SIBISUINCH: KPUTUUYECKHUE YCIOBHUSA,
npaBwiI0 MakcBeia, KOHTPOJIb KPUBU3HBI HI€ATBHBIX KPUBBIX, MTOJOKHUTEILHOCTD
TEIJI0OEMKOCTEH, MPaBUIIO MPSIMOJMHEWHOTO JTUaMeTpa, KOHTPOIMPOBAHUE 3HAKOB
MIPOU3BOHBIX PA3TUYHBIX TEPMOJUHAMUYECKUX BEIHUMH U T.J. DTH OTPaHUYCHUS
o0ecneunBaT «PU3NIECKyr0» GOopMy MOBEPXHOCTH COCTOSIHUS U YJIyYIIAOT KC-
TPANOJISILIUOHHBIE BO3MOKHOCTH YPABHEHMSI.

[Ipu pazpabotke ®YC (2) nns H-neHTaHa OblIa TpUMEHEHa MOJAU(PUKAIIHS
METOJIa CIIy4aifHOTO MOMCKa C BO3BPATOM MPH HEYJAUYHOM IIare. AJIrOpUTM MOJIH-
¢GuIMpoBaH BBEICHHWEM 3JIEMEHTOB JETEPMUHUPOBAHHOTO IMOWCKA Ha IIare Kop-
PEKTUPOBKH BEJIMYHMHBI Il1ara MOMCKa U BRIOOpa HATPaBIICHUSI.
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B ucnonbpzyeMoM anroputme UCIONb3YeTCS aJJAUTHUBHBIA KPUTEPUM OINTH-
MaJbHOCTU — MUHUMM3UpPYEMbI GyHKIMoHan (15), KoTopslid 00pa3yeTcs myTeM
CJIO’)KEHMSI BBIXOJHBIX MapaMeTpoOB, MpPeoOpa3oBaHHBIX K Oe3pa3sMepHBIM clarae-
MBIM. DTO OCYIIECTBJISIETCSI C TIOMOIIbIO BBEACHUS HOPMUPYIOUIUX MHOXHUTENCH -
BeCOBbIX K03 duimentoB. HopmupoBanue HeoOXoaumo st 0ObEeIUHEHUs He-
CKOJIBKUX BBIXOJHBIX MapaMeTpoB — TEPMOJMHAMHYECKUX CBOWCTB, MMEIOIIMX B
o01eM citydyae pazinyHyro PU3HYECKyI0 pa3MepHOCTh. MUHUMU3UPYEMbIH (yHK-
LMOHAJ COJIEPKUT ClIaraeMble, OTBETCTBEHHBIE 32 TOYHOCTbH ANIPOKCHUMAIUU pe-
3yJIbTaTOB U3MEPEHUIN PA3HOPOAHBIX JAHHBIX O TEPMOJIMHAMUYECKUX CBOMCTBAX, a
TaK)X€ pa3JIMuHbIe OrPaHUYEHUs, HAKJIAJbIBA€MbI€ B BUJI€ HEPABEHCTB HAa TEPMO-
JTUHAMHUYECKYIO MIOBEPXHOCTh U MPECTABIICH CIIEIYIONIEH 3aBUCUMOCTBIO:

S=Y W FI 4D W+ W Fo +.c+ D W, F, (A3)

rae: W-secoBoil KOAhPUIMEHT Il KaKAOW OMBITHOM Touku, F- QyHKuus, uc-
MoJib3yemas JJid MUHUMU3ALMU OTKJIOHEHUW. Harmpumep, 1y M30XOpPHOM TEIUIO-
€MKOCTH JIaHHBIX (DYHKIIHS ONpeesieTcs Kak:

Fp =(Cr=Cry/em .

KBagpatuunbie GyHKIUU 71 IPYTUX TEPMOJIMHAMUYECKUX CBOMCTB MMEIOT aHa-
JOTUYHBINA BUA. F, — QyHKIMS, YUYUTHIBAIOIIAs Pa3JIMUHbIE OTPAaHUYCHHUS Ha 00-
JACTh U3MEHEHHS IEPEMEHHBIX.

Becooit koadurment W nis ka0l BEIOpAaHHOM OINBITHON TOYKW Ha3Ha-
YaJicsl UHIUBUIyAJIbHO C YYETOM THUIIA JTaHHBIX, 00JIACTH COCTOSIHUN U Tpedyemon
TOYHOCTHU. TunuuHoe 3Hauenue W nns p,p,T- NaHHBIX U JABICHUS HACHIIICHHBIX
MapoB cocTaBisAeT 1, mia rermoeMkocTr — 0,5, 111 CKOpOCTH 3BYKa - 1.

Kak BunHO u3 cootHomieHus: (A3) orpaHuueHUs] BXOJAT B BHUJIE JOTOJIHHU-
TEJIBHBIX CJaraeMblX B MUHUMH3UpYeMbId (pyHKImonan. Hampumep, 1715t KOHTPOIs
3HAaKa MPOU3BOJIHON KaKOW-TMOO0 TEPMOAMHAMUYECKON BEIMYMHBI YHUCIEHHO BbI-
YUCJISETCA MPOU3BOAHAS HA OCHOBE PACUYETHBIX 3HAYEHUU IO YPaBHEHHUIO COCTOS-
HUSI, COXPAHEHHBIX HA MOCHEAHUX uTepanusx. [locie 3Toro BEIYMCICHHOE 3HaYe-
HUE TPOU3BOIAHON MO COOTBETCTBYIOIIEMY CBOMCTBY B O€3pa3MepHOM BHJIE C CO-
OTBETCTBYIOIIUM BECOBBIM KO(P(UIIMEHTOM BKJIIOYAETCA B KBaJIpaTUUHBIN (YyHK-
IMOHAJ CO 3HAKOM IPOTHBOMOJIOKHBIM 33/ITaHHOMY. 3aM€Ha 3HaKa Ha IMPOTHUBOIIO-
JIO’KHBIM OCYILECTBIISIETCSL JJISI TOTO, YTOOBI MPU MPABUILHOM 3HAKE MPOU3BOIHOM
3TO OTpaHWYEHUE HE B0 Ha GyHKIMOHAT (A3).

OrpaHudeHus HE BIUSIOT Ha KPUTEPUM ONTUMAIBHOCTH JI0 T€X MOp, MOKa
napaMeTpbl HaXOASITCs B 00JaCTH TOMYCTUMBIX 3HaYeHnd. CTOUT U3MEHUTH Mmapa-
METp TaKUM O0pa3oM, YTO OH MEepeceyeT T'PaHUIly, TBIKEHUE MO TPACKTOPUH MH-
HUMM3aLUY HEMEIJICHHO IPeKpalaeTcsa. J1a npoleaypa npoaoinKaeTcs IoTh A0
BO3BpallleHUsI TTapaMeTpoB B 00JaCTh JOMYCTUMBIX 3HaueHHil. biok-cxema anro-
pUTMa MpeJicTaBieHa Ha pucyHke Al.

Ha mare 1 3agaercst KonM4uecTBO UTEpALUK, 3a4a€TCI TOYHOCTh, C KOTOPOH
UIIETCSI MUHUMYM M Ha4allbHOE MPUOIIHKEHHE.

Ha miare 2 ocymiecTBisieTcs BeIYMCICHUE (DYHKIIMOHATIA B HOBOUM TOUKE TMPO-
CTpaHCTBa MOWCKa U Jo0aBiieHHe orpaHudeHuil (mar 2A). DTo OCYIIECTBISETCS
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VM3MEHEHUEM HayaJbHbIX 3HAYEHUH MMEPEMEHHBIX B COOTBETCTBUU C 3aJJaHHBIM Il1a-
TOM TIOMCKA T10 CIIeAYIONEH HTeparMoOHHON (hopmyJie

[x/m] = [xk ]"‘ A - [xk] (A5)

r1e [Xx] — MacCHB HaYaJIbHBIX 3HAYEHUM MEPEMEHHBIX, [Xy+1] — MACCUB 3HAYCHMI
NEePEeMEHHBIX HAa HOBOW UTEPAInH, A - IIIAT MIOMCKA HA k-0i UTEepalnu.

[Tocne sToro BerumcisieTcss 3HayeHHe (yHKIMoHaNa (A3) B HOBOM TOuke
MPOCTPAHCTBA MOUCKA S(Xy+1). B KauecTBe HauaabHBIX 3HAYEHUN MEPEMEHHBIX MO-
TYT BBICTYNaTh KOA()(PUIMEHTH ypaBHEHHUS COCTOSHUS, JTHO0 KOAIPPUIUEHTH U
MOKa3aTeau CTEMEeHW MPU TeMIepaType U IJIOTHOCTH OJHOBpeMeHHO. BennuuHa
miara rovcka BO3BpAIlA€TCsl TEHEPATOPOM CIIYyYalHBIX YHUCENI U MOXKET BapbUPO-
BaThes B auanaszone 107'<a<107.

Ha miare 3 mpou3BoauTCs CpaBHEHHE 3HAUYCHUNW MUHUMHU3UPYEMOTO (PyHK-
[[MOHAJa Ha TeKyleh u npeasiaynied urepanusax. Eciam S(xi.1) < S(xx), To ocye-
cTBIIsIeTCS mnepexoh K mary 4. B mpoTtuBHOM ciyudae Ha mare 3A 3amyckaeTcs
CUYETYMK HEYJIAUHBIX IMOMBITOK U TaK K€ OCYIIECTBIIsIETCS nepexo K mary 4. Ecnu
NpeAebHOE KOJUYECTBO HEYAAUHBIX MOMBITOK JOCTUIIIO MAKCHUMyMa, TO OCYIlle-
CTBJIIETCS BBIXOJ] U3 Mporpammbl. HeratuBHble maru He0OXOAUMBI JIJIsl TOTO, YTO-
OBl n30€XKaTh JIOBYIIKU JIOKATHHOTO ONTUMYyMa.

Ha miare 4 undopmanus 0 MoBeJeHUM MUHUMHU3UPYEMOTo (pyHKIIMOHAJA,
HAKOIUJICHHAs B MIPOIIECCE MOUCKA, UCTIONB3YETCs I IPOOICHHUS 1I1ara oucKa

A =a- 4, (A6)

rae o € (-1, 1) — koaddunrenT ymenbieHus mara (CBOOOJHBIN MapaMeTp METO-
na).

[Tapametrp o B mpouecce ApoOIeHHs 1Iara MOMcKa U3MEHSETCS CIEAYIOLUM
obpazom. Ilpu cpaBHEHUHM TPENBIIYIIETO W TEKYIIEro 3HaueHWH (yHKIHMOHAIA,
aJICOPUTM BbIOMpAeT HalpaBl€HUE MTOMCKA U B COOTBETCTBUH C 3TUM HaIlPaBJICHU-
€M OIpeelsIeT NepBOHaYaIbHOE 3HaUeHUE Ko PuimenTa a

S >S5 ., a=2
{Sﬁi <S . a=-1 (A7)

TO €CTh IIPUHUMACTCS pPEIIeHHuEe 00 YBEIMYCHHUH, JIMOO 00 YMEHBIIICHUH IIara mo-
ucka. [locme mpucBamBanus KO3GOUIMEHTY ¢ COOTBETCTBYIOIIMX 3HAYCHUH T10
ycioBuio (A7) BeIYUCsAETCA HOBOE 3HaUeHHe GyHKIMoHaNa Sy.;. Jlanee ocymect-
BJISIETCS APOOJICHHUE IIara MOMCKa M3MEHEHUEM KO3 UIIMEHTa o HCXOMAS U3 Clie-
JIYIOUIUX YCIOBUM

12



2xa oy,
3

S, >S, ,a=

o,  +3xa,

4 (A8)

dxa,, +a,
5

Sen > S, ,a=

Sia > Sppa =

Ecnu Hu ogHO U3 rpynmbl yciioBHil (A8) He BBIOIHSETCA, TO ISl OIpee-
JICHHUSI HOBOTO 3HAYEHUS (. CTPOUTCS MHTEPIOJISAIIMOHHAs apaboyia Ha OCHOBE 3Ha-
YEeHUN MUHUMU3HpYEeMOTO (QyHKIMoHaa S 1 KoddPuimenTa a Ha MOCIeTHUX TPEeX
utepauusax. st 3Toro uCnoyib3yroTCs CIeAYIOIUE COOTHOICHUS

S Xy —a )+ S, x (o, — )+ S, x (o, — )

a=- A9
(@ — ) x (o, — )% (a4, — ) (A9)
S, . -8
b=—"*" _g(a,  +a,,) (A10)
Ay — Oy

rae a u b - xoadduimeHTsl mapadoaMvYecKoro ypapHeHus. Torjja HOBOe 3HaUYEHUE
kod(ppureHTa a onpeaenseTcs Kak

b

a=——-
2a

(A11)
Jlanee mocie BBIYMCICHUS HOBOTO 3HAaYeHUE (YHKIMOHANIA B COOTBETCTBUU C HO-
BBIM 3Ha4YeHHEM Ko3(uIlMeHTa YMEHBIIIEHUS II1ara, COXPaHSIOTCS TPU HAMITyd-
IMX 3Ha4eHUs GyHKIMOHANA S U KodPUIIMEeHTa o ¥ aJITOPUTM MEPEXOUT K 1Iary
5.

Ha mare 5 npoBepsitotrcst ycnoBusi octaHoBa. [Iporpamma 3aBepiiaer cBOO
paboTy, €ciau JOCTUTHYTO MaKCUMaJIbHOE 3HAYEHUE HEYJAYHBIX MOIBITOK MHHH-
MU3HPOBATh (DYHKIIMIO WM IOCTUTHYTa TpeOyeMasi TOUHOCTh PEIICHHUS

‘S/m _Sk‘ S & (A12)

7l €5~ KOHCTaHTa, ONpEAeIIAolIas Tpe0yeMyt0 TOYHOCTh pelIeHHs 110 S.

Ecau Hu ogHO M3 yClOBUM OCTaHOBAa HE BBIMOJHEHO, TO OCYILECTBIISIETCS
nepexo K mary 6, Ha KOTOpOM MEePeoTpeeIISIFOTCS TPAHUIIBI IOMCKA B COOTBETCT-
BHUM C HOBBIMM 3HAUCHUSIMU MIEPEMEHHBIX, MPEbIAYIIEMY 3HAUCHUIO (PyHKIIMOHAJIA
NIPUCBAUBAETCA TEKYIlee 3HaYEHUE, U AJITOPUTM MEPEXOIUT K CIEIYIOUIEH uTepa-
1107078

Takum 00pa3om, OCYyIIECTBIISIETCS IIMKI IMOMCKa TI00albHOTO ONTHUMYMa
JU1s1 pa3pabaThIBAEMOr0 YPAaBHEHUS C YUETOM 3aJJaHHOTO KOJIMYECTBA UTEPALIUA.

Kpome omnpenenenus kod3hPUIIMEHTOB U CTENEHEW YpaBHEHUN COCTOSHUS,

MOCPEACTBOM BBIIICONMCAHHOTO aJITOPUTMa OIPEAEIIEHO ONTUMAIBHOE KOJIUYECT-
BO CJIATa€MbIX YPABHECHUS, YIAIEHHUEM TE€X U3 HUX, KOTOPHIE BHOCSIT MHHHUMAJIb-
HBIH BKJIaJI. ITO OCYILIECTBISETCS MOOUYEPEIHBIM MTPHUPABHUBAHUEM KaXJOTO Clla-
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raeMoro ypaBHEHHUsS HYJIIO U BBIUHUCICHHEM (PYHKIMOHANIA. DTa MUKIMYECKas Mpo-
Leaypa NOBTOPSETCS Ha Kaxaou urepauuu. [locne aHanm3a BKIAAOB KaXKIOTO U3
CJaracéMbIX B YPaBHEHUE OCYIIECTBISIETCA YAAIEHUE CJIaraéMoro, KOTOpomMy COOT-
BETCTBYET MUHHUMAJIbHOE 3HaYE€HUE MUHUMU3UpYyeMoro (yHkironana. [locie yero
MOBTOPSIETCA MPOLEAYypa ONTUMU3ALMN, ONTMCAHHAS BBIIIE. Y IaJ€HUE MaJIO3HAYH-
MBIX U KOPPETUPYIOIUX MEXKIY COOOI ClaraeMbIX yYpaBHEHHUS COCTOSIHUS HE CKa-
3bIBAETCS] HA TOYHOCTH YPABHEHHS U CYLIECTBEHHO YJIYUIIAET €TO0.

Ha4dalio

(1) 3amaHue KOIMYECTBA HTEPALIHIL.
3amanue UCKOMOI TOYHOCTH PEILICHHUS.

3ananue mara noucKa rmoucka.

BBox HyneBoro mpubIMKeHus.

@ Brruncnenue GpyHKIoHaza @ Brox
B HOBOM TOYKEC NIPOCTPAHCTBA —<d@— OrpaHUYEHHIA.
MOHCKa.

3HayeHue
MUHHUMH3UPYEMOTO
© (GbyHKIIMOHAAa HAa TEKYyIIeH
uTepanuu 6oJbLIe
4eM Ha MpeblayIen

OTtcueT HEyTauHBIX
JIA| MONBITOK MMHUMHU3AIIMH,
IPH MIPEBBIIICHUN
KOJIMYECTBA KOTOPBIX
IPOMCXOTUT BBIXOJI
U3 IPOTpaMMBbl

(4)  VI3MeHeHue BeNMYMHBI [Iara
IIOMCKa Ha OCHOBE HH(OPMALINH O
3HaYeHUAX (PyHKIMOHANA HA TOCIETHUX
Tpex utepanusx. [lepexon B HOBYIO
TOYKY 00JIaCTH MOUCKA.

O

TpeOyemas TOYHOCTD
pewenus qocturnyra. Koanuecto
HEYJAYHBIX MOMBITOK JOCTHUTIIO
MaKCUMyMa.

Brixon

(6) llepeonpenenenne rpanun
noucka,UKCUPOBAHUE JTyUIIETO
npUOJIMKEHUS U TIepexo/l Ha
CIEYIOLYIO0 UTEPALO.

Puc. Al. biok-cxema anroputma ompenencHus Kod()PUIMEHTOB W cTeneHen
YpaBHEHUS COCTOSIHUS METOIOM CITy9aifHOT'O TIOMCKA C BO3BPATOM IPU HEYJAAYHOM
miare.
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ITPNJIOXEHUE b
AHaJIu3 pe3yJIbTATOB M OLIEHKA TOYHOCTH Ta0auuHbIX 3Ha4Yennilt TC

TepmoaunaMuyeckue CBOWCTBA H-TIEHTAHA MCCIIEIOBAHBI BEChbMa MOJIPOOHO
U B HIMPOKOM JMANa3oHe MapMeTPOB cocTOssHMs. OAHAKO BCS MPEIbIAYIast UCTO-
pust pazpabotkn YC H-TIeHTaHa CBUAETEIHCTBYET O HE CIUIITKOM XOPOIIEH coria-
COBAHHOCTH JAHHBIX O TEPMUYECKHUX CBOMCTBAX, B YACTHOCTH p,p,T-naHHbIX. Ta-
Kas CUTyalMs, Ha Halll B3TJIsAJ, OOBSCHSIETCS MPOMEXKYTOYHBIM IOJOKEHUEM H-
NEHTaHA MEXIY Ta30M U JKHUJIKOCTbIO (HOpMalibHas TeMmIeparypa KHUICHHUS H-
NIEHTaHa YyTh BhIIIe KOMHATHOW). [ToaTOMY, MCIONB3Yys AKCIIEPUMEHTAIbHBIE YC-
TaHOBKH, pa3paOOTaHHBIC JJIsl )KUJKOCTEH, SKCTIEPUMEHTATOPHI HEU30EKHO BHOCST
JIOTIOJIHUTENIbHBIE TPYJIHO UCKIIFOYAEMBIE MTOTPEIIHOCTH, CBS3aHHBIE C BBICOKOI Jie-
Ty4ecTblO BellecTBa. /[ocTaTouyHO MOAPOOHBIA 0030p 3KCHEPUMEHTAIBHBIX JaH-
HBIX U YpPaBHEHUU COCTOSIHHMS, MONy4YeHHBIX A0 1987 rona, npencrasieH B [18].
AHanusupys, npeacraBieHHble B [ 18] pe3yiapTaThl MOKHO CAENATH BBIBOJ, YTO HA
TOT MOMEHT OBbUIM pa3pa0dOTaHbl Pa3IUYHbIC YPABHEHUS COCTOSIHUSI, OMHCHIBAIO-
e TePMOJAMHAMHYECKUE CBOMCTBA B TOW WJIM MHOW 00JAcTH C PAa3IMYHON TO-
rpemHocThio. OJHAKO, HECMOTPS Ha BeChbMa OOJIBIIONW O0BEM SKCIEPHUMEHTAIIb-
HBIX JaHHBIX, OTCYTCTBOBajJ0 (yHIaMeHTabHOE ypaBHeHHE cocTosiHUA (DPYC),
KOTOPO€ OIMUCHIBAJIO Obl BCE TEPMOJMHAMHYECKHUE CBOICTBA C MOTPEIIHOCTHIO,
OJIM3KOU K SKCMIEPUMEHTAIBHOM, B IMaa30He TeMIEpaTypbl OT TPOHHON TOYKHU /10
Hayaja TepMUYecKon aucconuanuu H-neHtana (~ 700 K).

Cpeau HanboJsiee Mo3IHUX UCCIEAOBAHMM, TOCBSAIIEHHBIX pa3padoTke DY C,
cieayeT BbIIENUTh padoTy Patananucur u Dmnu [19], B KOTOpO# MOJIy4eHO MOJIH-
dbunmpoBanHoe 32-X KOHCTAaHTHOE ypaBHEHUE cocTosHMs benemamkra — Be6ba —
Py6una, pabory Cmana [16], B koTopoii (pyHIaMEHTaIbHOE YpPaBHEHUE, OIHCHI-
Barollee 0e3pa3MepHyI0 CBOOOHYIO 3HEPruto I'enbMrosbiia, NpeacTaBIeHO ONTH-
MU3HPOBAaHHBIM 12-TH KOHCTaHTHBIM ypaBHeHHEM U paboty Cona m Omu [20], B
KOTOpOW MpeasiaraeTcsi ONTUMU3UPOBAHHOE, €UHOE JJIsl MOJSPHBIX W HEMOJIsp-
HbIX BemecTB 14-tu koHcTanTHOe DYC. YpaBHenue Porananucutr u Onu [19]
MPUMEHUMO B auana3zoHe temmeparypbl 173 — 573 K, a ypaBuenus Crnana [16] u
Cona u Dnu — B Anamna3one temmeparypsl [20] ot TpoiiHoii Touku g0 573 K.

Kak moxasan nam ananmms, ypaBuenue Cnana [16] sBisiercs Hanbomee Tou-
HbIM, OMMUCBHIBAIOIINM C MOTPEIIHOCTHIO, OJIM3KOW K MOTPELIHOCTH 3KCIEPUMEHTA,
BCE TEPMOJAMHAMHUUYECKUE CBOMCTBA B JUAIIa30HE TEMIEPATYpPbl OT TPOUHOW TOUKHU
10 600 K. DTo ypaBHeHHE BKIIIOYEHO B M3BEeCTHYIO 0a3y maHHbIXx REFPROP [21].

[IpencraBnenHoe B nanHou pabore ®YC mosyueHo Ha Oosiee OOMIMPHOM
HKCIIEPUMEHTAJILHOM Marepuaie u, Onarogaps CBOEH CTPYKType, oOecreduBaeT
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0osee BbICOKYI0 TouHOCTh pacuera T/ C B kputnueckoit odnactu (0,7 < p/p. < 1,3
n 0,98 <T/T,<1,1), a Takxxe 0600CHOBaHHO MOXXeT npumeHsaThcs 10 700 K.

B Ta6xn. b.1 u Ha puc. b.1 — b.8 npencrasieHsl pe3yabTaThl CpaBHEHUS JKC-
nepuMeHTabHBIX AaHHBIX 0 TJIC H-nenTaHna ¢ paccuntanubiMu 1o ®YC (3) 3Ha-
yeHusiMu. CremyeT UMeTh BBUY, 4TO Npu omnpeaeneHun kodhdumnumentoB OYC,
UCIIOJIb30BAIMCH TOJIBKO T€ JAHHBIE, KOTOPHIE XOPOIIO COIJIACYIOTCS MEXKIY CO-
OOM.

JlaBieHne HACHIMICHHBIX IMApOB HCCIEAOBAHO BechMa MoJpoOHO. B obpa-
001Ky BKiIrouanuch nanHbie Ceitmka u Jledicu [11], burtu ¢ coaBTopamu [23],
Kpatuke ¢ coaBropamu [5], KypymoBa [6] U nperu3uoHHbIC aHHBIE DBUHTA U
Oxoa [7], nonyuennsie B 2006 rony. Haaexubie u3MepeHusi B HU3KOTEMIEpaTyp-
HOU 00yiacTu BOJIM3U TPOWHON TOYKH OTCYTCTBYIO, IOATOMY OBLIM MCIOJIB30BaHbBI
pacyeTHbIE 3HAYEHUs, MOJyYEHHbIE aBTOPaMU B [26] HA OCHOBE JJAHHBIX O KAJIOPH-
YyecKuXx cBoMcTBax. [lorpemHocTh 3TUX JaHHBIX OlleHUBaeTcs BennuuHou ot 1,0%
B TpoitHO# Touke 10 0,5 % npu Temneparype 240 K.
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Temnieparypa, K

+ Burtu u np. [23] x ﬁychH [24]

~ XocceHynoniL, u Jip. [4] U Kpanke u ap. [5]

< JIu m np. [25 o OcbopH u ap. [3]

B Ceiijox u ap. [11] A BunnuHrxem u ap. [22]
N AJiekcaHIpPOB M Ap.[26] A Kypymos [6]

v E¥BuHr u ap. [7]

Puc. B1. OTkJIOHEHHUS KCIIEPUMEHTAIBHBIX TAHHBIX O JIaBJICHUU HACHIIIEHHBIX
napoB OT paccuuTaHHbIX o DY C (2)

[TnoTHOCTH >kUAKOMN (ha3bl Ha JTUHUU HACHIIIEHUS TAKXE MCCIIeI0BaHa BECh-
Ma 1moJpoOHO, ogHako B Tabn. b.1 mpejcTaBieHbl TOJIBKO T€ JAaHHBIE, KOTOPbHIC
BKJIIOUANIUCh B 00padoTKy. Kak BuaHOo w3 T1abn. b.1 u puc. b.2 orkioHeHus He
npesbimatot 0,1 %, u Tonpko ganueie Kypymosa [6] otknonstores 1o 1,0 %, HO
OHH, B OCHOBHOM, OTHOCSITCSI K KPUTHYECKOM 00JIaCTH.
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[110THOCTH HACBIIIEHHOMW Ta30BO# (ha3bl MCCIEOBaHA 3HAYUTEIBLHO MEHEe
noapo6Ho. Mmeroniuecss 1aHHbIE IUIOXO COMIACYIOTCS Mexay coboi. Ilostomy B
00paboTKy BKJIIOUAIUCh TOJIBKO AaHHble KypyMoBa [6] 1 Haki1apIBaOCh OTPAHU-
YyeHHe, 00eCIIeurBaoIlee BbIMOIHEHUE TPaBUIIa IPSIMOJIMHEMHOTO AMAMETpa.

1
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T T T Y YT NI -
140 180 240 =290 340 380 440

Temneparypa, K
o Kapueii [27 o Kypymos [6]

]
& XonakomM©O u ap. [30 + Kpalike u 1p. [5
7 Maxk-Knyn [ZPS][ ] S O]I?)pn"r u /:[pr? [59]]

Puc. B2. OTkiioHeHus 3KCIIepUMEHTATBHBIX JAHHBIX O INIOTHOCTHU XKUAKOH (hasbl
Ha JIMHUU HacbhlleHus OoT paccuuTanubix o ®YC (2)

©
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X

g \ \ \ \ ! \ !
360 410 460

[99]
=
(@]

Temneparypa, K

+ AMupxaHoB u ap. [31] x XonkoMm6 u ap. [30]
o Kypymos [6]

Puc. b3. OTkiioHeHUs SKCIIEPUMEHTAIBHBIX JaHHBIX O IUNIOTHOCTU ra30BOM (ha3bl
Ha JIMHUM HACBIIICHUS 0T paccuuTaHHbIX o DY C (2)

[Tpu ompenenennu KO3PEPUIUEHTOB YpaBHEHHUS HCIOJb30BAIUCH p,p,T-TaHHBIE
Cetimxa u Jleticu [11] B xuako#t dase, Jlu ¢ coaBropamu [25], Kpatiike ¢ coaBTo-
pamu [5], KypymoBa [6], ApTenbeBa ¢ coaBTopamu [34]. JlaHHbIE O BTOPOM BUPH-

17



anbHOM Kod(dduimente [6, 39-43] oxBaTeiBalOT AuanazoH 298 — 643 K u onucei-
BatoTCs ¢ OTKIOHEeHUsIMH 1,0 — 1,5 % u Tonbko nanHbie XOCCEHIIONIA C COaBTOpa-
Mu [4] oTkiioHstoTCst HA ~ 3,0 %.
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Hasnenue, MIla

x AdrenneB u ap. [34]
A T'epur u ap. [35

» Kpauke u 1ap [5

O JIu u np. [25]

O Ceitx u ap. [11]

O butTtH U 1p [23;

+ Kupan u ap. [37]
T KypymoB |6

o [Tyxuep u ap. [38]
4 Ckaiid u np []

Puc. b4. OTkiioHeHuUsI SKCIIEpUMEHTAIBHBIX p,V, T-TaHHBIX B )XUAKON (a3e oT pac-
cuutanHbix o ®YC (2)
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Lo |
0.1

| (a1 | I I I |

10.0

T Kypymos [6]

0 JIn v op. [25]
<& Cenmx u ap. [11]

Puc. B5. OTkioHeHNs SKCTIEPUMEHTAIBHBIX p,V, T-TaHHBIX B Ta30BOH (haze OT pac-
cuntaHbix o DY C (2)
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TeroeMKocTh HachILIEHHON XKUAKOM (a3bl C; uccienoBaHa MpPHU HUBKUX
TeMmiiepaTypax B pabotax Meccepnu ¢ coaBTopamu [13, 44|, OTKIIOHEHUS HE TIpe-
BoimaoT 1,0 %. IlogpoOHoe M mMpOKOAMANa30HHOE HUCCIEeIOBaHUE W300apHOMN
TEIMJIOEMKOCTH BBINOJHEHO B pabore XapuHa [12]. MccnenoBana xuakas u ra3o-
Bas (pa3bl, KpUTHUECKAs M CBEpXKpUTHUYECcKasi o0nactr. OTKIOHEHHUS, KaK MPaBuilo,
He npeBbimaoT 1,0 % U yBeIWYuBarOTCS TOJIBKO BOJIW3M JTIMHUW HACBHIIMICHUS TPU
BBICOKHX TeMIlepaTypax W B KpUTHUECKO# oOmactu. Cienyer OTMETUTh, YTO KPH-
TUYecKasi 00J1acTh HCCIIeIOBaHAa BeCbMa MOJIPOOHO U JaHHbIE onuchiBatoTcss OYC
CO CpeaHel NorpemHocThio 6,4 %. XapakTep OTKIIOHEHUI MOKa3aH Ha puc b.8.
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Puc. b7. OTK0HEHHs SKCIIEPUMEHTANBHBIX Cp,p, T-AHHBIX B Ta30BOM (as3e OT pac-
cuntanHbix 10 DY C (2)

N30x0pHas TErI0eMKOCTh UCCIIeI0BaHa TaKkKe JIOCTaTOYHO MOAPOOHO B pa-
6ote AMupxaHoBa ¢ cotTpyanukamu [31]. B cBepxkpurrdeckoit 061acTu OTKIOHE-
Hus He npeBbimaT 1,5 %, B razoBoit (aze gocruratot 4,0 %, B xKuaAKON daze —
7,0 %.

Janabie 00 >HTANBEIMK UcTiapeHus [4, 26, 45-48] oxBaThIBAIOT AMAMAa30H OT
TpOUHOU TOUKH 110 469,44 K 1 onuchIBatOTCs ¢ BBICOKOK TOYHOCTHIO ~ 0,5 %. OT-
KJIOHEHUsI, npeBbimaroniue 1,0 Haba0aarTCs TOIBKO BOJINU3U KPUTHUUECKON TOUKH.

CkopocTh 3ByKa Hccle[oBaHa TOJIBKO B KUIAKOW (aze. OTKIOHEHHUS, Kak
npaBuiio, He npeBbimatoT 1,0 %.

KauecTBo moBepxHOCTH cocTosiHUSA, onucbiBaeMoit DY C (2) ¢ koaddunuen-
TaMu U3 Ta0J. (2), KOCBEHHO MOKHO OIIEHHThH IO BHY HUJI€ATbHBIX KPUBBIX, MOKA-
3aHHBIX Ha puc. b.9. [IpaBunbHbIl BUJI UJI€aTbHBIX KPUBBIX 00ECIEUMBAET XOPO-
IIME YKCTPAINOISIUOHHBIE BO3MOKHOCTH YPaBHEHHUSI.

O1eHKa TO0CTOBEPHOCTH TaOJIUYHBIX JAHHBIX MPOBOAMIACHE KOCBeHHO. [Toms
HEONPEJEICHHOCTEN JUIsl TEPMUYECKUX CBOMCTB Ha JIMHUM HACBILIEHUS (Dy, Pi, Pv)
ONPENEIUINCh BEJIMYMHOW OTKJIOHEHUH OT CPEJHUX 3HAYEHUM, MOJYyYEHHBIX IO
SMIUPUYECKUM ypaBHEHUAM [19, 32]. [Tons HeonmpeaeaeHHOCTEN O KaJTOpUIECKUX
CBOMCTBAx OMpPEAEISIIUCh KaK CyMMa OTKJIIOHEHUH pacyeTHBIX 3HAYEHUW OT Tal-
JUYHBIX [26], TOJIy4YEHHBIX HA OCHOBE MPEIU3UOHHBIX 3KCIIEPUMEHTAIbHBIX JIaH-
HBIX U BEPOSATHAS TIOTPEIIHOCTh TAOJIMYHBIX 3HAYCHUH, OTICHEHHAs! B TOU K€ pado-
Te [26].

HeornpeneneHHOCTh pacueTa MIIOTHOCTH OMPEAeIsiIach Kak CyMMa OTKJIOHE-
HUW MEXIy YpaBHEHUEM JaHHOW paboThl M ypaBHeHueM Cnana [16] u BeposiTHas
MOTPENIHOCTh AKCIIEPUMEHTAIbHBIX AaHHBIX: B >kujkoi daze 0,05 %, B razoBoi
daze 0,15 %, B cBepxkpurraeckoi oodnactu 0,1 %. AHaTOTHYHO pacCUMTHIBAIACH
HEONPEACICHHOCTh JUIsl CKOPOCTU paclpocTpaHeHus 3Byka. [Ipu 3ToM BeposiTHas
MOTPEIIHOCTh SKCIIEPUMEHTANIBHBIX JaHHBIX NpuHUMainack 0,2 %.

[Tone HeomnpeaeneHHOCTH AJ1sl U300apHON TEIJIOEMKOCTH ONPEACIISUIOCh Kak
CyMMa OTKJIOHEHUW pacCCUUTAHHBIX 3HAYEHUM OT AKCIEPUMEHTAIbHO 0OOCHOBAH-
HBIX TAOJIMYHBIX AAHHBIX [26] U BepoOsiTHAs MOTPEIIHOCTh TAOJIMYHBIX JAaHHBIX
[26], ortleHeHHas B ATOH ke pabdoTe.

20



Tabauua b1

PGBYJIBTaTBI CpPaBHCHUA OAaHHBIX O TCPMOJHMHAMHYCCKUX CBOMCTBAaxX H-IICHTaHa C

PaCCYUTAHHBIMU 110 (bYHILaMCHTaHBHOMy YPaBHCHUIO COCTOAHUA 3HAYCHUAMU

I'on  Ilepssiit aBTOp, Yucno JIlnama3on Otkiionenus, %
Hctounuk touek 7, K p,MIla CAO CKO
JlaByieHKe HACBIIIEHHBIX MAPOB
1942 Cetimx u ap. [11] 4 344 — 444 0,186 0,235
1945 Bunnunrxem u ap. [22] 8 286 — 310 0,619 0,664
1951 bwurtu u np. [23] 4 373 — 448 0,056 0,065
1970 Hycnun [24] 9 259 -1331 0,803 0,829
1972 Jlu u gp. [25] 7 293 -311 0,540 0,560
1974 Oc6opHn u np. [3] 15 268 — 341 0,681 0,706
1981 Xoccennonm, u zp. [4] 9 259 -331 0,788 0,815
1985 Kpauke u ap. [3] 14 349 — 460 0,154 0,173
1990 Kypymos [6] 12 353 -469 0,024 0,031
2006 OBuHT U 1p. [7] 41 309 - 456 0,131 0,182
2010 Anekcanapos u Jip. [26] 9 143 — 220 0,891 0,984
[1710THOCTBH HACKHIIIIEHHON KUAKOH (haza
1942 Kapneii [27] 6 243 — 293 0,021 0,026
1976 Maxk-Knyn [28] 5 153 -173 0,103 0,104
1978 Oppur u ap. [29] 21 148 — 246 0,021 0,027
1985 Kpanke u ap. [5] 13 237 — 440 0,038 0,055
1990 Kypymos [6] 5 448 — 469 0,779 0,950
1995 Xonkom6 u ap. [30] 28 250 —409 0,091 0,100
[110THOCTH HACKIINIEHHON Ta30BOM (ha3bl
1981 Awmmupxanos u ap. [31] 9 436 — 463 3,350 5,490
1990 Kypym™mos [6] 10 348—469 2,414 2477
1995 Xonkom6 u ap. [30] 23 312 - 409 3,558 4418
2011 T'epacumos u np. [32] 20 143 — 330 0,425 0,567
p.p,-NaHHbIE
1942  Ceiigx u ap. [11] 234 311-511 0,1-69 0910 1,825
XK. 146 0,160 0,214
r 22 3,451 3,477
o 66 1,723 2,769
1951 burtu n 1p [23], K 100 469 - 470 3,4 3,475 3,995
1952  burrtu u 1p [33] 52 473 -573 2,6-35 0,687 0,956
o 48 0,590 0,743
K 4 1,849 2,292
1953 JIu m ap. [25] 127 373-573 1,0-22 0,656 1,096
XK 38 0,246 0411
r 156 0,622 0,725
o 71 0,722 0,966
K 4 3,514 4,269
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[Iponomxenue Tadn. b1

I'ong  Ilepseiit aBTOD, Yucno [Iluamna3on OtkiioHeHus, %
HcTounnk touek 7, K p,MIla CAO CKO
1977 Adrenbes u np. [34] 60 353-504 4,0-0,5 0,735 0918
1979 Tepur u ap. [35] 287 313-643 5-250 1,745 2,115
1980 Ckaiid u op [36] 121 248 -373 7,4-284 0,084 0,122
1985 Kpanke u p [5] 119 238-573 1,4-60 0,220 0,380
K 88 0,133 0,290
o 31 0,466 0,560
1991 Kypymos [6] 469 173-623 0,1-140 0,792 1,488
XK 140 0,409 0,678
r 39 0,429 1,240
o 228 0,692 0,856
K 62 2,249 3471
1992 Kupan u ap. [37] 81 318—443 75-69 1,332 1,520
1997 Ilyxnep u np. [38] 65 323-423 8,1-70 0,580 0,651
Bropoii BupuanbHbIit Ko3hhUIueHTt
1962 Makrnames u ap. [39] 12 298 - 414 1,010 1,580
1963 Xodd u ap. [40] 8 308 - 511 1,332 1,835
1969 Xaiisp u ap. [41] 11 313 -473 1,015 1,241
1981 Xoccennonn u ap. [4] 9 260 — 331 2,814 3,568
1989 OBuHr u ap. [42] 7 270 - 330 0,942 0,998
1990 Kcekun u ap.[43] 5 308 — 348 0,691 0,895
1991 Kypym™moB [6] 13 373 — 648 1,166 1,490
TenmoeMKoCTh HACBHIIEHHOM KUAKOHN (ha3bl
1940  Meccepnu u ap. [44] 18 148 — 286 0,565 0,816
1967  Meccepau u ap. [13] 25 148 — 303 0,325 0,393
N300apHas TETI0EMKOCTh
1981 Xoccennonn u ap. [4] 40 298 -323 0,02-0,1 0,132 0,140
1987 Xapun [12] 521 293-697 0,1-60 2,524 4,618
XK 134 1,580 2414
r 65 2,170 2,910
o 214 1,190 1,791
K 108 6,426 9,177
M30x0pHas TemI10eMKOCTh
1981 Awmwupxanos u ap. [31] 410 363-673 4-53,3 2,258 4,365
XK 18 7,121 7,461
r 13 3911 4,077
o 346 1,145 1,483
K 33 10,62 13,29
OHTAJIBNNUS UCIIAPEHUS
1941 Ilurtuep [45] 1 309,1 0,159 0,159
1947 OcbopH u np. [46] 1 298,15 0,287 0,287

22



Oxonuanue T1a0. bl

I'on  Ilepsslit aBTOp, Yucno JIluamna3on Otkiionenus, %
HcTounnk touek 7, K p,MIla CAO CKO
1960 Ko3zuuxuii u np. [47] 11 311 —428 0,285 0,360
1981 Xoccenmonn u np. [4] 7 259 -331 0,146 0,164
1997 TI'puropses u ap. [48] 5 366451 0,330 0,456
K 4 462-468.4 5,51 6,15
2009 AnekcaHapos [26] 9 144 — 240 0,162 0,174
CkopocTb 3ByKa
1953 Knunr u ap. [49] 13 293 -433 0,1-20 0,586 0,894
1990 Jlaitang u op. [10] 220  263-433 0,6-213 0,706 0,822
1991 Bepgeiiko u ap. [50] 16 293 -313 0,1-600 1,100 1,220
1997 Junr u ap. [51] 200  293-373 5,0-100 0,483 0,551

[Mpumeuanwne: 1) XK — xunkas paza: 7<T,, p> 1,3p.; ' —razosas dpaza: T<T,, p <
0,7pc; @ — cBepxkpuTHUECKU (irons (MCKI0Yas KpUTUdeckyro oodnacte): 7> T, ;
K — xputnueckas obnacte: 7< 1,057, 0,7p. <p < 1,3p..

2) CAO — cpeanee apupmernyeckoe otkioHenue; CKO — cpennee kBajpaTH4HOE
OTKJIOHEHHE.

KpuBasa nHeepcumn [xoyna
100.0

NaeanbHas KpuBas Kpusasa nHsepcum
[»xoyna-TomncoHa

10.0

NasneHune (P/Pc)

1.0

[ R R R |
0.5 5.0 50.0

TemnepaTtypa (T/Tc)

Puc. b9. UneanbHble KpUBBIE H-HETAHA
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ITons HCOMPECACIICHHOCTHU pacucTa IJIOTHOCTHU

Tabnuua b2

D, Temnepatypa, K
Mlla 150 200 250 300 350 400 450 460 470 480 500 550 600 700
0,5 0,15 0,10 0,10 0,10 0,10 0,25 0,25 0,25 0,25 0,25 0,20 0,20 0,20 0,25
2,0 0,15 0,15 0,15 0,15 0,15 0,20 0,25 0,25 0,25 0,25 0,20 0,20 0,25 0,30
3,0 0,15 0,15 0,15 0,15 0,15 0,20 0,20 0,3 0,45 0,40 0,40 0,40 0,40 0,40
3,5 0,15 0,15 0,15 0,15 0,15 0,20 0,20 0,4 1,0 0,5 0,5 0,4 0,4 0,4
4,0 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,2 0,2 0,5 0,8 0,6 0,5 0,4
5,0 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,20 0,40 0,90 0,70 0,50 0,40
10,0 0,20 0,20 0,20 0,20 0,15 0,15 0,15 0,15 0,20 0,25 0,30 0,80 0,40 0,30
50,0 0,50 0,25 0,25 0,20 0,15 0,15 0,15 0,15 0,20 0,20 0,20 0,30 0,30 0,30
100,0 - 0,40 0,30 0,25 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,20 0,25 0,30
Tabmuua b3
[Tonst HEopeAeIeHHOCTH pacueTa n300apHON TEMI0EMKOCTH
D, Temnepatypa, K
MIlIa 150 200 250 300 350 400 450 460 470 480 500 550 600 700
0,5 1,0 1,0 0,7 0,4 0,4 0,3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
2,0 1,0 1,0 0,7 0,4 0,4 0,6 0,8 0,8 0,5 0,5 0,5 0,4 0,3 0,3
3,0 1,0 1,0 0,7 0,4 0,4 0,6 0,8 4,0 0,8 0,6 0,5 0,4 0,3 0,3
3,5 1,0 1,0 0,7 0,4 0,4 0,5 0,8 0,7 1,5 0,6 0,5 0,4 0,3 0,3
4,0 1,0 1,0 0,7 0,4 0,4 0,5 0,8 0,9 1,2 1,0 1,0 0,5 0,4 0,4
5,0 1,2 1,0 0,8 0,5 0,4 0,5 1,0 1,1 1,1 2,2 3,2 0,5 0,5 0,5
10,0 1,2 1,0 0,8 0,5 0,4 0,5 0,9 1,0 1,0 1,2 1,7 1,2 1,0 0,7
50,0 1,2 1,2 0,8 0,5 0,4 0,5 0,7 0,7 0,8 0,8 0,8 0,8 0,8 0,7
100,0 - 1,5 1,0 0,7 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
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[Toxnst HEONpeAETICHHOCTH pacyeTa CKOPOCTH pacIpOCTPaHEHUs 3ByKa

Tabnuua b4

D, Temnepatypa, K
Mlla 150 200 250 300 350 400 450 460 470 480 500 550 600 700
0,5 8,0 5,0 3,0 2,0 2,0 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
2,0 8,0 5,0 3,0 1,7 1,7 1,7 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
3,0 8,0 5,0 3,0 1,7 1,7 1,7 2,5 3,2 1,0 1,0 0,9 0,8 0,7 0,7
3,5 8,0 5,0 3,0 1,7 1,7 1,5 1,5 3,0 1,5 1,0 1,0 1,0 1,0 1,0
4,0 8,0 5,0 3,0 1,7 1,7 1,2 1,0 1,0 1,2 1,5 1,0 1,0 1,0 1,0
5,0 8,0 5,0 3,0 1,2 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,2 1,2 1,2
10,0 8,0 5,0 2,0 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,2
50,0 8,0 5,0 1,5 1,2 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,2
100,0 3,0 1,5 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,2
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HOBECHUA <GKUIKOCTb — ras»

Taomuna b5
[Tosist HEOTIPEIEIEHHOCTH pacyeTa TEPMOIUHAMUYECKUX CBOMCTB HA JIMHUU PaB-

T, 5w | Opn | Opw | 8C,, | 8C,. | o, | os, | oAh,
K % % % % % % % %
150 1,5 0,1 1,5 0,6 02 | 025 | 025 | 05
170 13 0,1 1,3 0,6 02 | 025 | 025 | 05
200 1,0 0,1 1,0 0,6 02 | 025 | 025 | 05
250 | 08 0,1 0,8 0,6 02 | 025 | 025 | 05
300 | 03 | 0,15 | 05 0,6 02 | 025 | 025 | 05
350 | 0,1 | 020 | 05 0,6 03 | 025 | 025 | 05
400 | 0,1 | 025 | 08 0,7 0,4 | 026 | 026 | 06
420 | 01 | 030 | 08 0,7 0,5 | 026 | 026 | 07
440 | 0,1 | 035 | 09 0,7 07 | 026 | 026 | 009
450 | 0,1 | 0,50 | 1,5 0,8 09 | 027 | 027 | 1,1
460 | 0,1 | 080 | 25 2,0 45 | 027 | 027 | 22
465 | 0,5 1,0 3,0 3,0 60 | 028 | 028 | 60
469 | 08 1,5 6,0 5,0 90 | 030 | 030 | 9,0
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Ta6numa 4. TepMoaguHaMUYECKHE CBOMCTBA H-TIEHTaHa B 0AHO(a3HOM 001acTu

T p H S Cv Cp w

K Kr/m3 kJK/KT kJDk/kr*K | kJbx/kr*K | xJhx/xkr*K M/C

1 2 3 4 5 6 7

p=0.1 MIla

150 755.92 234.22 2.2387 1.4647 1.9474 1464.7
160 745.93 253.76 2.3648 1.5375 1.961 1448.5
170 736.78 273.43 2.4841 1.5618 1.9721 1442
180 727.99 293.19 2.597 1.5637 1.9792 1432.5
190 719.36 313.01 2.7042 1.5585 1.986 1416.9
200 710.77 332.92 2.8063 1.554 1.9958 1394.6
210 702.18 352.95 2.904 1.5539 2.0102 1366.4
220 693.53 373.14 2.9979 1.5594 2.0298 1333.3
230 684.81 393.56 3.0887 1.5705 2.0544 1296.4
240 676 414.24 3.1767 1.5865 2.0835 1256.6
250 667.06 435.24 3.2624 1.6067 2.1167 1214.6
260 657.98 456.59 3.3462 1.6305 2.1534 1170.9
270 648.74 478.32 3.4282 1.6573 2.1932 1125.9
280 639.3 500.46 3.5087 1.6865 2.2356 1080
290 629.64 523.04 3.5879 1.7179 2.2805 1033.4
300 619.73 546.08 3.666 1.751 2.3276 986.31
310 2.9264 926.03 4.8978 1.6258 1.7694 188.4
320 2.8209 943.9 4.9545 1.6654 1.8051 192.02
330 2.7239 962.13 5.0106 1.7061 1.8426 195.51
340 2.6343 980.75 5.0662 1.7477 1.8815 198.88
350 2.5512 999.77 5.1213 1.7899 1.9215 202.14
360 2.4737 1019.2 5.176 1.8326 1.9625 205.32
370 2.4012 1039 5.2304 1.8756 2.004 208.41
380 2.3333 1059.3 5.2844 1.9188 2.0459 211.44
390 2.2693 1079.9 5.3381 1.9621 2.088 214.39
400 2.209 1101 5.3914 2.0052 2.1303 217.29
410 2.152 1122.5 5.4446 2.0482 2.1724 220.14
420 2.0981 1144.5 5.4974 2.091 2.2145 222.93
430 2.0469 1166.8 5.55 2.1334 2.2563 225.68
440 1.9983 1189.6 5.6024 2.1754 2.2978 228.38
450 1.952 1212.8 5.6545 2.2171 2.3389 231.05
460 1.9079 1236.4 5.7063 2.2583 2.3797 233.68
470 1.8658 1260.4 5.7579 2.2989 2.42 236.27
480 1.8256 1284.8 5.8093 2.3391 2.4598 238.82
490 1.7872 1309.6 5.8604 2.3788 2.4992 241.34
500 1.7504 1334.8 59113 2.4179 2.538 243.84
510 1.7151 1360.3 5.9619 2.4565 2.5763 246.3
520 1.6812 1386.3 6.0123 2.4946 2.6141 248.73
530 1.6487 1412.6 6.0625 2.5321 2.6514 251.14
540 1.6174 1439.3 6.1124 2.569 2.6882 253.52
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
550 1.5874 1466.4 6.162 2.6054 2.7244 255.88
560 1.5584 1493.8 6.2115 2.6413 2.7601 258.21
570 1.5305 1521.6 6.2606 2.6767 2.7952 260.52
580 1.5036 1549.7 6.3095 2.7115 2.8299 262.8
590 1.4777 1578.2 6.3582 2.7458 2.8641 265.06
600 1.4526 1607 6.4066 2.7795 2.8977 267.31
610 1.4284 1636.1 0.4548 2.8128 2.9308 269.53
620 1.405 1665.6 6.5027 2.8456 2.9635 271.73
630 1.3824 1695.4 6.5504 2.8779 2.9957 27391
640 1.3605 1725.5 6.5978 2.9097 3.0274 276.08
650 1.3393 1755.9 6.645 2.941 3.0586 278.22
660 1.3187 1786.7 6.6919 2.9719 3.0894 280.35
670 1.2988 1817.7 6.7386 3.0023 3.1197 282.46
680 1.2794 1849.1 6.7851 3.0322 3.1495 284.55
690 1.2607 1880.7 6.8312 3.0617 3.1789 286.63
700 1.2425 1912.6 6.8772 3.0907 3.2079 288.69
p=0.5 MIla
150 756.17 234.64 2.238 1.4644 1.9489 1467.7
160 746.18 254.19 2.3641 1.5369 1.9616 1451.3
170 737.02 273.86 2.4834 1.5611 1.9723 1444.6
180 728.24 293.62 2.5963 1.5631 1.9791 1435.1
190 719.61 313.44 2.7035 1.558 1.9858 1419.4
200 711.04 333.35 2.8056 1.5536 1.9954 1397.2
210 702.45 353.37 2.9033 1.5536 2.0098 1369.1
220 693.82 373.56 2.9972 1.5591 2.0292 1336.2
230 685.12 393.97 3.0879 1.5702 2.0537 1299.5
240 676.33 414.65 3.1759 1.5862 2.0828 1259.8
250 667.42 435.64 3.2616 1.6064 2.1159 1217.9
260 658.37 456.98 3.3453 1.6302 2.1524 1174.4
270 649.15 478.7 3.4273 1.657 2.192 1129.7
280 639.75 500.83 3.5078 1.6862 2.2343 1084
290 630.13 523.39 3.5869 1.7175 2.2789 1037.7
300 620.28 546.41 3.665 1.7506 2.3257 990.85
310 610.14 569.91 3.742 1.7852 2.3746 943.66
320 599.7 593.91 3.8182 1.8212 24257 896.22
330 588.9 618.43 3.8937 1.8584 2.4791 848.56
340 577.69 643.5 3.9685 1.8966 2.535 800.68
350 566.01 669.14 4.0428 1.9357 2.5941 752.52
360 553.77 095.4 4.1168 1.9756 2.6571 703.91
370 13.468 1023.8 5.015 1.9261 2.1423 187.71
380 12.924 1045.3 5.0724 1.9609 2.1624 192.67
390 12.438 1067 5.1289 1.9973 2.1874 197.27
400 11.999 1089.1 5.1846 2.035 2.216 201.59
410 11.6 1111.4 5.2397 2.0735 2.2471 205.68
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7
420 11.234 1134 5.2943 2.1126 2.2802 209.58
430 10.895 1157 5.3483 2.1521 2.3145 2133
440 10.581 1180.3 5.4019 2.1916 2.3498 216.89
450 10.289 1204 5.4551 2.2312 2.3858 220.34
460 10.015 1228 5.508 2.2707 24221 223.69
470 9.7574 1252.4 5.5604 2.3099 2.4586 226.93
480 9.5151 1277.2 5.6126 2.3489 2.4952 230.09
490 9.2864 1302.3 5.6644 2.3876 2.5317 233.17
500 9.0699 1327.8 5.7159 2.4259 2.5681 236.17
510 8.8646 1353.7 5.7671 2.4637 2.6042 239.1
520 8.6695 1379.9 5.8181 2.5012 2.6401 241.97
530 8.4838 1406.5 5.8687 2.5381 2.6757 244.78
540 8.3068 1433.4 5.919 2.5746 2.7109 247.54
550 8.1377 1460.7 5.9691 2.6106 2.7457 250.25
560 7.976 1488.3 6.0189 2.6461 2.7802 25291
570 7.8212 1516.3 6.0684 2.6812 2.8143 255.53
580 7.6728 1544.6 6.1176 2.7157 2.8479 258.1
590 7.5304 1573.3 6.1666 2.7498 2.8811 260.64
600 7.3936 1602.2 6.2153 2.7833 29139 263.14
610 7.262 1631.5 6.2637 2.8164 2.9463 265.6
620 7.1354 1661.2 6.3119 2.849 2.9782 268.03
630 7.0134 1691.1 6.3598 2.8811 3.0097 270.43
640 6.8958 1721.4 6.4074 2.9128 3.0408 272.8
650 6.7823 1751.9 6.4548 2.944 3.0714 275.14
660 6.6728 1782.8 6.5019 2.9747 3.1016 27745
670 6.5669 1813.9 6.5488 3.005 3.1314 279.73
680 6.4645 1845.4 6.5954 3.0348 3.1608 281.99
690 6.3654 1877.2 6.6418 3.0642 3.1898 284.22
700 6.2695 1909.2 6.6879 3.0932 3.2183 286.43
p=1.0 MIIa
150 756.48 235.16 2.237 1.464 1.9509 1471.5
160 746.48 254.72 2.3633 1.5361 1.9624 1454.7
170 737.32 2744 2.4826 1.5603 1.9725 1447.8
180 728.54 294.16 2.5955 1.5624 1.979 1438.3
190 719.93 313.98 2.7027 1.5573 1.9855 1422.7
200 711.36 333.88 2.8048 1.553 1.995 1400.5
210 702.8 353.9 2.9024 1.5531 2.0092 1372.5
220 694.19 374.08 2.9963 1.5587 2.0286 1339.8
230 685.51 394.49 3.087 1.5698 2.053 1303.2
240 676.74 415.16 3.175 1.5858 2.0819 1263.7
250 667.86 436.14 3.2606 1.6061 2.1148 1222.1
260 658.84 457.46 3.3443 1.6298 2.1512 1178.8
270 649.67 479.17 3.4262 1.6566 2.1906 1134.3
280 640.31 501.28 3.5066 1.6858 2.2326 1089
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7
290 630.75 523.83 3.5857 1.717 2.2769 1042.9
300 620.95 546.83 3.6637 1.7501 2.3234 996.44
310 610.88 570.3 3.7406 1.7847 2.3719 949.63
320 600.52 594.28 3.8167 1.8206 24225 902.59
330 589.82 618.76 3.8921 1.8576 24753 855.39
340 578.72 643.79 3.9668 1.8957 2.5304 808.03
350 567.18 669.38 4.041 1.9347 2.5884 760.45
360 555.11 695.57 4.1147 1.9745 2.65 712.56
370 542.42 722.4 4.1882 2.015 2.7164 064.11
380 528.94 749.92 4.2616 2.0563 2.7895 614.77
390 514.49 778.22 4.3351 2.0985 2.8724 564.01
400 27.687 1069.9 5.0686 2.0909 24333 175.8
410 26.254 1094.2 5.1285 2.1189 24188 182.98
420 25.04 1118.3 5.1867 2.1499 24199 189.33
430 23.988 1142.6 5.2438 2.1831 2.4309 195.08
440 23.06 1167 5.2999 2.2178 2.4485 200.36
450 22.23 1191.6 5.3551 2.2534 2.4707 205.26
460 21.479 1216.4 5.4097 2.2897 2.4961 209.86
470 20.795 1241.5 5.4637 2.3265 2.5238 214.2
480 20.166 1266.9 5.5171 2.3634 2.5532 218.33
490 19.585 1292.6 5.5701 2.4003 2.5837 222.27
500 19.045 1318.6 5.6226 24372 2.6151 226.05
510 18.542 1344.9 5.6747 2.4738 2.647 229.69
520 18.071 1371.5 5.7264 2.5103 2.6792 233.2
530 17.628 1398.5 5.7777 2.5464 2.7116 236.6
540 17.211 1425.7 5.8287 2.5822 2.7441 239.89
550 16.818 1453.3 5.8794 2.6175 2.7766 243.1
560 16.445 1481.3 5.9297 2.6525 2.8089 246.21
570 16.091 1509.5 5.9797 2.6871 2.8411 249.25
580 15.754 1538.1 0.0294 2.7213 2.873 252.22
590 15.434 1567 6.0788 2.755 2.9047 255.12
600 15.128 1596.2 6.1278 2.7882 2.9362 257.96
610 14.835 1625.7 6.1766 2.821 2.9673 260.74
620 14.556 1655.5 6.2251 2.8534 2.9981 263.47
630 14.288 1685.7 0.2734 2.8853 3.0286 266.15
640 14.031 1716.1 6.3213 29167 3.0587 268.78
650 13.784 1746.8 6.3689 2.9477 3.0885 271.37
660 13.547 1777.9 6.4163 2.9783 3.1179 273.91
670 13.319 1809.2 6.4634 3.0084 3.1469 276.42
680 13.099 1840.8 6.5103 3.0381 3.1756 278.88
690 12.887 1872.7 6.5568 3.0674 3.2039 281.32
700 12.682 1904.9 0.6031 3.0962 3.2319 283.71
p=1.5 MIla
150 756.78 235.68 2.2361 1.4637 1.9528 1475.3
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
160 746.78 255.26 2.3624 1.5354 1.9632 1458.1
170 737.62 274.94 24818 1.5595 1.9727 1451.1
180 728.85 294.7 2.5947 1.5616 1.9789 1441.5
190 720.24 314.52 2.7019 1.5567 1.9852 1425.9
200 711.69 334.41 2.8039 1.5525 1.9946 1403.8
210 703.14 354.43 2.9016 1.5526 2.0087 1375.9
220 694.55 374.6 2.9954 1.5583 2.0279 1343.3
230 685.89 395 3.0861 1.5694 2.0522 1306.9
240 677.15 415.66 3.174 1.5855 2.081 1267.6
250 668.3 436.63 3.2596 1.6057 2.1138 1226.2
260 659.32 457.95 3.3432 1.6295 2.15 1183.2
270 650.18 479.64 3.4251 1.6562 2.1892 1139
280 640.87 501.74 3.5054 1.6854 2.2309 1093.9
290 631.35 524.27 3.5845 1.7166 2.275 1048.1
300 621.61 547.25 3.6624 1.7496 2.3212 1002
310 611.62 570.7 3.7393 1.7841 2.3693 955.51
320 601.33 594.64 3.8153 1.82 24194 908.87
330 590.72 619.1 3.8905 1.8569 24716 862.1
340 579.74 644.08 3.9651 1.8949 2.526 815.23
350 568.33 669.62 4.0392 1.9337 2.583 768.22
360 556.42 695.75 4.1128 1.9733 2.6433 720.98
370 543.92 722.51 4.1861 2.0137 2.7079 673.33
380 530.71 749.93 4.2592 2.0547 2.7784 624.98
390 516.6 778.1 4.3324 2.0965 2.8572 575.49
400 501.33 807.12 4.4058 2.1393 2.949 524.17
410 484.46 837.15 4.48 2.1835 3.062 469.96
420 44.139 1097 5.0998 2.2102 2.7679 161.14
430 41.08 1124.1 5.1637 2.2296 2.6741 171.45
440 38.691 1150.6 5.2246 2.2548 2.6312 180
450 36.729 1176.8 5.2835 2.2835 2.6143 187.4
460 35.063 1203 5.3409 2.3146 2.6127 193.97
470 33.616 1229.1 5.3972 2.3473 2.6209 199.93
480 32.338 1255.4 5.4525 2.3811 2.6356 205.41
490 31.194 1281.9 5.5071 2.4155 2.6548 210.51
500 30.16 1308.5 5.5609 2.4504 2.6772 215.29
510 29.217 1335.4 5.6142 2.4855 2.7018 219.8
520 28.35 1362.6 5.6669 2.5205 2.7282 224.08
530 27.55 1390 5.7191 2.5556 2.7557 228.17
540 26.807 1417.7 5.7709 2.5904 2.784 232.08
550 26.114 1445.7 5.8222 2.6251 2.813 235.84
560 25.465 1473.9 5.8732 2.6594 2.8423 239.47
570 24.856 1502.5 5.9238 2.6934 2.8718 242.97
580 24.282 1531.4 5.974 2.7271 2.9015 246.36
590 23.74 1560.5 6.0238 2.7604 2.9312 249.66
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7

600 23.227 1590 6.0733 2.7933 2.9609 252.86
610 22.739 1619.7 6.1225 2.8257 2.9904 255.98
620 22.276 1649.8 6.1714 2.8578 3.0198 259.02
630 21.835 1680.1 6.2199 2.8895 3.049 261.99
640 21.414 1710.8 6.2682 2.9207 3.078 264.89
650 21.012 1741.7 6.3161 2.9515 3.1067 267.73
660 20.627 1772.9 6.3638 2.9819 3.1351 270.51
670 20.258 1804.4 6.4111 3.0119 3.1633 273.24
630 19.904 1836.2 6.4582 3.0414 3.1912 275.92
690 19.564 1868.2 6.505 3.0705 3.2188 278.55
700 19.237 1900.6 6.5515 3.0992 3.246 281.13

p=2.0 MITa

150 757.09 236.2 2.2352 1.4633 1.9547 1479.1
160 747.08 255.79 2.3616 1.5347 1.9641 1461.5
170 737.92 275.48 2.4809 1.5587 1.973 1454.3
180 729.15 295.24 2.5939 1.5609 1.9788 1444.6
190 720.56 315.06 2.701 1.556 1.9849 1429
200 712.02 334.95 2.8031 1.5519 1.9942 1407
210 703.48 354.96 2.9007 1.5522 2.0082 1379.3
220 694.91 375.13 2.9945 1.5579 2.0273 1346.8
230 636.28 395.52 3.0852 1.5691 2.0514 1310.6
240 677.56 416.17 3.1731 1.5851 2.0801 1271.5
250 668.74 437.13 3.2586 1.6054 2.1127 1230.3
260 659.79 458.44 3.3422 1.6291 2.1488 1187.5
270 650.69 480.12 3.424 1.6558 2.1878 1143.5
280 641.42 502.2 3.5043 1.685 2.2293 1098.7
290 631.95 524.71 3.5833 1.7162 2.2731 1053.3
300 622.27 547.67 3.6611 1.7491 2.319 1007.4
310 612.34 571.1 3.7379 1.7836 2.3668 961.31
320 602.13 595.01 3.8139 1.8194 2.4164 915.04
330 591.61 619.43 3.889 1.8563 2.468 868.69
340 580.73 644.38 3.9635 1.8941 2.5217 822.29
350 569.45 669.88 4.0374 1.9328 2.5779 775.82
360 557.69 695.95 4.1108 1.9723 2.637 729.2
370 545.38 722.63 4.1839 2.0125 2.6999 682.29
380 532.41 749.96 4.2568 2.0532 2.768 634.85
390 518.61 778.01 4.3297 2.0947 2.8434 586.51
400 503.77 806.87 4.4027 2.137 2.9295 536.72
410 487.53 836.66 4.4763 2.1804 3.0328 484.66
420 469.3 867.62 4.5509 2.2255 3.1658 428.97
430 447.95 900.18 4.6275 2.2739 3.3604 367.13
440 61.196 1127.7 5.149 2.3155 3.1319 151.58
450 55.944 1157.8 5.2167 2.3281 2.9218 164.63
460 52.138 1186.5 5.2797 2.3491 2.8273 174.88
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
470 49.145 1214.6 5.34 2.3748 2.7817 183.49
480 46.677 1242.3 5.3983 2.4036 2.7619 190.99
490 44.578 1269.8 5.4552 2.4342 2.7573 197.69
500 42.754 1297.4 5.511 2.4662 2.7626 203.78
510 41.143 1325.1 5.5658 2.499 2.7744 209.39
520 39.7 1352.9 5.6198 2.5323 2.7908 214.62
530 38.396 1380.9 5.6731 2.5659 2.8105 219.52
540 37.206 1409.2 5.7259 2.5996 2.8325 224.14
550 36.114 1437.6 5.7781 2.6332 2.8563 228.53
560 35.106 1466.3 5.8297 2.6668 2.8813 232.72
570 34.17 1495.2 5.881 2.7001 2.9073 236.73
580 33.297 1524.4 5.9318 2.7332 2.9339 240.58
590 32.481 1553.9 5.9821 2.766 2.9609 244.29
600 31.714 1583.7 6.0321 2.7985 2.9883 247.88
610 30.992 1613.7 6.0818 2.8306 3.0158 251.34
620 30.31 1644 6.131 2.8624 3.0435 254.71
630 29.665 1674.5 6.1799 2.8938 3.0711 257.97
640 29.052 1705.4 6.2285 2.9248 3.0987 261.15
650 28.47 1736.5 6.2768 2.9553 3.1261 264.25
660 27915 1767.9 6.3247 2.9855 3.1535 267.27
670 27.386 1799.6 6.3723 3.0153 3.1806 270.22
680 26.881 1831.5 6.4197 3.0447 3.2076 273.11
690 26.397 1863.7 6.4667 3.0737 3.2343 275.93
700 25.933 1896.2 6.5134 3.1023 3.2608 278.7
p=2.5 MIla
150 757.39 236.72 2.2342 1.463 1.9567 1482.9
160 747.38 256.32 2.3607 1.534 1.9649 1464.9
170 738.22 276.02 2.4801 1.5579 1.9732 1457.5
180 729.46 295.78 2.5931 1.5602 1.9788 1447.8
190 720.87 315.59 2.7002 1.5554 1.9847 1432.2
200 712.34 335.48 2.8022 1.5514 1.9938 1410.3
210 703.82 355.48 2.8998 1.5517 2.0077 1382.6
220 695.27 375.65 2.9936 1.5575 2.0267 1350.3
230 686.66 396.04 3.0842 1.5687 2.0507 1314.2
240 677.96 416.68 3.1721 1.5848 2.0793 1275.4
250 669.17 437.63 3.2576 1.6051 2.1117 1234.4
260 660.25 458.93 3.3411 1.6288 2.1476 1191.8
270 651.19 480.6 3.4229 1.6555 2.1864 1148.1
280 641.96 502.66 3.5032 1.6846 2.2278 1103.5
290 632.55 525.16 3.5821 1.7158 2.2713 1058.3
300 622.92 548.1 3.6599 1.7487 2.3169 1012.8
310 613.05 571.5 3.7366 1.7831 2.3643 967.02
320 602.92 595.39 3.8124 1.8188 2.4135 921.12
330 592.48 619.78 3.8875 1.8556 2.4646 875.18
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
340 581.71 644.69 3.9618 1.8934 2.5176 829.23
350 570.54 670.14 4.0356 1.932 2.5729 783.26
360 558.93 696.15 4.1089 1.9713 2.6309 737.23
370 546.8 722.77 4.1818 2.0113 2.6924 691.02
380 534.05 750.02 4.2545 2.0519 2.7584 644.41
390 520.55 777.96 4.327 2.0931 2.8307 597.11
400 506.09 806.66 4.3997 2.1349 29121 548.69
410 490.4 836.25 4.4728 2.1777 3.0074 498.48
420 473 866.89 4.5466 22218 3.1256 445.5
430 453.08 898.9 4.6219 2.2682 3.2865 388.05
440 428.9 932.93 4.7001 2.3194 3.5457 322.79
450 395.19 970.92 4.7855 2.3834 4.181 240.14
460 76.54 1164 5.2134 2.4033 3.3819 149.71
470 69.418 1196.2 5.2827 24138 3.1033 163.62
480 64.399 1226.6 5.3466 24333 2.9791 174.47
490 60.516 1256 5.4073 2.4579 2.9168 183.54
500 57.351 1285 5.4659 2.4855 2.8861 191.43
510 54.682 1313.8 5.5229 2.515 2.8737 198.45
520 52.377 1342.5 5.5787 2.5459 2.8729 204.83
530 50.351 1371.3 5.6335 2.5776 2.8798 210.69
540 48.545 1400.1 5.6874 2.6097 2.8921 216.13
550 46.919 1429.1 5.7406 2.6422 2.9083 221.23
560 45.441 1458.3 5.7932 2.6747 2.9272 226.04
570 44.088 1487.7 5.8452 2.7073 2.9482 230.59
580 42.842 1517.3 5.8966 2.7397 2.9707 234.93
590 41.687 1547.1 5.9476 2.7719 2.9943 239.08
600 40.613 1577.2 5.9982 2.8039 3.0187 243.06
610 39.61 1607.5 6.0483 2.8357 3.0437 246.88
620 38.669 1638 6.098 2.8671 3.0692 250.57
630 37.784 1668.9 6.1473 2.8981 3.0949 254.14
640 36.95 1699.9 6.1962 2.9289 3.1208 257.6
650 36.161 1731.3 6.2448 2.9592 3.1468 260.95
660 35413 1762.9 6.293 2.9892 3.1728 264.21
670 34.703 1794.7 6.3409 3.0188 3.1988 267.39
680 34.027 1826.9 6.3885 3.048 3.2247 270.48
690 33.383 1859.2 6.4358 3.0768 3.2505 273.5
700 32.768 1891.9 6.4827 3.1053 3.2761 276.45
p=3.0 MIla
150 757.7 237.24 2.2333 1.4627 1.9586 1486.6
160 747.68 256.86 2.3599 1.5332 1.9657 1468.3
170 738.52 276.55 2.4793 1.5571 1.9735 1460.7
180 729.76 296.32 2.5923 1.5594 1.9787 1450.9
190 721.18 316.13 2.6994 1.5548 1.9844 1435.4
200 712.66 336.02 2.8014 1.5509 1.9934 1413.5
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
210 704.16 356.01 2.899 1.5513 2.0072 1385.9
220 695.62 376.18 2.9928 1.5571 2.0261 1353.7
230 687.03 396.55 3.0833 1.5684 2.05 1317.9
240 678.37 417.19 3.1712 1.5845 2.0784 1279.2
250 669.6 438.13 3.2566 1.6047 2.1107 1238.4
260 660.71 459.42 3.3401 1.6285 2.1465 1196
270 651.69 481.07 3.4218 1.6551 2.1851 1152.5
280 642.5 503.13 3.502 1.6842 2.2262 1108.2
290 633.13 525.6 3.5809 1.7154 2.2695 1063.4
300 623.56 548.52 3.6586 1.7482 2.3148 1018.1
310 613.76 571.91 3.7353 1.7826 2.3619 972.66
320 603.69 595.77 3.811 1.8183 2.4107 927.12
330 593.34 620.13 3.886 1.855 24613 881.56
340 582.66 645 3.9602 1.8927 2.5137 836.04
350 571.62 670.41 4.0339 1.9312 2.5682 790.56
360 560.15 696.37 4.107 1.9704 2.6252 745.08
370 548.19 722.92 4.1798 2.0103 2.6853 699.52
380 535.65 750.09 4.2522 2.0506 2.7494 653.69
390 522.41 777.93 4.3245 2.0916 2.8191 607.35
400 508.3 806.5 4.3968 2.133 2.8964 560.14
410 493.09 835.89 4.4694 2.1753 2.9852 511.55
420 476.41 866.26 4.5426 2.2185 3.0919 460.84
430 457.63 897.83 4.6169 2.2635 3.2296 406.83
440 435.6 931.05 4.6932 23117 3.429 347.52
450 407.58 966.93 4.7739 2.367 3.7924 278.56
460 362.44 1009.5 4.8674 2.4465 5.1607 184.34
470 101.14 1169.3 5.2126 24779 4.1254 136.99
480 88.328 1206.4 5.2907 2.4756 3.44 154.77
490 80.484 1239.4 5.3588 2.4889 3.1949 167.68
500 74.813 1270.7 5422 2.5094 3.0772 178.1
510 70.375 1301.2 5.4823 2.5342 3.0154 186.97
520 66.735 1331.1 5.5405 2.5617 2.9833 194.76
530 63.656 1360.9 5.5972 2.5908 2.969 201.75
540 60.991 1390.6 5.6526 2.621 2.9661 208.13
550 58.646 1420.2 5.7071 2.652 2971 214.01
560 56.554 1450 5.7607 2.6833 2.9813 219.48
570 54.67 1479.9 5.8136 2.7149 2.9954 224.62
580 52.957 1509.9 5.8658 2.7465 3.0124 229.47
590 51.389 1540.1 59175 2.7781 3.0316 234.07
600 49.945 1570.5 5.9686 2.8096 3.0523 238.45
610 48.607 1601.2 6.0193 2.8408 3.0742 242.64
620 47.362 1632 6.0694 2.8718 3.0971 246.66
630 46.2 1663.1 6.1192 2.9026 3.1205 250.53
640 45.11 1694.4 6.1685 2.933 3.1445 254.26
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[Tponomkenue Taou.
1 2 3 4 5 6 7
650 44.086 1726 6.2174 2.9631 3.1687 257.87
660 43.12 1757.8 6.266 2.9929 3.1932 261.37
670 42.206 1789.9 6.3142 3.0223 3.2179 264.76
680 41.341 1822.2 6.3621 3.0513 3.2426 268.05
690 40.518 1854.7 6.4096 3.08 3.2673 271.26
700 39.736 1887.5 6.4568 3.1083 3.2919 274.38
p=4.0 MIla

150 758.3 238.28 2.2314 1.4621 1.9625 1494.1
160 748.27 257.92 2.3582 1.5319 1.9674 1475
170 739.11 277.63 24777 1.5556 1.974 1467.1
180 730.36 297.39 2.5906 1.558 1.9786 1457.2
190 721.79 317.21 2.6978 1.5535 1.9839 1441.6
200 713.3 337.08 2.7997 1.5498 1.9927 1419.9
210 704.83 357.07 2.8973 1.5504 2.0062 1392.5
220 696.33 377.23 2.991 1.5564 2.0249 1360.6
230 687.78 397.59 3.0815 1.5677 2.0486 1325
240 679.16 418.21 3.1693 1.5839 2.0767 1286.7
250 670.45 439.14 3.2547 1.6041 2.1088 1246.3
260 661.63 460.4 3.3381 1.6279 2.1442 1204.4
270 652.68 482.03 3.4197 1.6545 2.1825 1161.4
280 643.57 504.06 3.4998 1.6835 2.2232 1117.6
290 634.29 526.5 3.5786 1.7146 2.2661 1073.2
300 624.82 549.38 3.6561 1.7474 2.3108 1028.6
310 615.14 572.72 3.7327 1.7817 2.3572 983.72
320 605.22 596.54 3.8083 1.8173 2.4053 938.84
330 595.02 620.83 3.883 1.8539 2.4549 894.02
340 584.53 645.64 3.9571 1.8915 2.5062 849.31
350 573.7 670.97 4.0305 1.9298 2.5593 804.73
360 562.5 696.83 4.1033 1.9688 2.6145 760.29
370 550.85 723.26 4.1758 2.0084 2.6722 715.9
380 538.69 750.29 4.2478 2.0484 2.7331 671.47
390 525.94 777.94 4.3197 2.0889 2.7982 626.82
400 512.45 806.27 4.3914 2.1298 2.869 581.72
410 498.07 835.35 4.4632 2.1712 2.9478 535.83
420 482.54 865.26 4.5353 2.2133 3.0381 488.72
430 465.49 896.17 4.608 2.2563 3.1463 439.81
440 446.33 928.29 4.6818 2.301 3.2839 388.26
450 423.96 962.02 4.7576 2.3485 3.4764 332.83
460 396.17 998.21 4.8371 2.4019 3.7939 271.39
470 356.62 1039.2 4.9253 2.4697 4.5439 199.61
480 264.93 1101.1 5.0555 2.5922 10.082 115.66
490 153.42 1186.5 5.2317 2.591 5.5034 128.91
500 126.36 1232.4 5.3244 2.5782 4.0248 148.31
510 112.21 1270 5.3989 2.585 3.5651 162.65
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7
520 102.73 1304.4 5.4659 2.6012 3.3532 174.2
530 95.664 1337.4 5.5286 2.6226 3.2397 183.98
540 90.052 1369.4 5.5885 2.6473 3.1753 192.53
550 85.417 1401 5.6464 2.6742 3.1389 200.16
560 81.481 1432.2 5.7027 2.7024 3.12 207.09
570 78.069 1463.4 5.7579 2.7315 3.1126 213.45
580 75.064 1494.5 5.812 2.7612 3.1132 219.35
590 72.385 1525.7 5.8653 2.7912 3.1195 224.87
600 69.97 1556.9 59178 2.8213 3.1299 230.06
610 67.777 1588.3 5.9696 2.8515 3.1435 234.98
620 65.77 1619.8 6.0209 2.8816 3.1593 239.64
630 63.923 1651.5 6.0716 29116 3.177 244.1
640 62.213 1683.3 6.1217 2.9414 3.196 248.36
650 60.624 1715.4 6.1714 2.9709 3.2161 252.45
660 59.14 1747.7 6.2207 3.0002 3.2369 256.39
670 57.75 1780.1 6.2695 3.0292 3.2583 260.19
680 56.444 1812.8 6.318 3.0579 3.2802 263.86
690 55.214 1845.7 6.366 3.0862 3.3024 267.42
700 54.051 1878.9 6.4137 3.1142 3.3249 270.87
p=5.0 MIla
150 758.9 239.32 2.2296 1.4615 1.9665 1501.5
160 748.86 258.99 2.3565 1.5305 1.9691 1481.7
170 739.7 278.71 24761 1.5541 1.9746 1473.4
180 730.96 298.47 2.589 1.5566 1.9785 1463.4
190 722.41 318.28 2.6961 1.5524 1.9835 1447.8
200 713.94 338.15 2.7981 1.5488 1.9919 1426.2
210 705.49 358.13 2.8955 1.5496 2.0052 1399.1
220 697.03 378.28 2.9892 1.5556 2.0237 1367.4
230 688.52 398.63 3.0797 1.5671 2.0472 1332.1
240 679.95 419.23 3.1674 1.5833 2.0751 1294.1
250 671.29 440.14 3.2527 1.6036 2.107 1254.1
260 662.53 461.38 3.3361 1.6273 2.1421 1212.6
270 653.65 482.99 3.4176 1.6539 2.18 1170
280 644.62 504.99 3.4976 1.6829 2.2203 1126.7
290 635.43 527.41 3.5763 1.714 2.2628 1082.9
300 626.06 550.25 3.6537 1.7467 2.307 1038.7
310 616.49 573.55 3.7301 1.7809 2.3528 994.5
320 606.7 597.32 3.8055 1.8164 2.4002 950.25
330 596.66 621.56 3.8801 1.8529 2.449 906.11
340 586.34 646.3 3.954 1.8904 2.4993 862.14
350 575.72 671.55 4.0272 1.9286 2.5511 818.4
360 564.75 697.33 4.0998 1.9674 2.6047 774.88
370 553.38 723.65 4.1719 2.0068 2.6603 731.55
380 541.57 750.54 4.2436 2.0465 2.7186 688.34
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
390 529.24 778.03 4315 2.0867 2.7801 645.14
400 516.29 806.16 4.3862 2.1272 2.8458 601.78
410 502.59 834.97 4.4574 2.168 29173 558.06
420 487.97 864.53 4.5286 2.2092 2.9967 513.71
430 472.2 894.94 4.6002 2.251 3.0871 468.43
440 454.91 926.33 4.6723 2.2937 3.1938 421.85
450 435.58 958.9 4.7455 2.3377 3.3258 373.55
460 413.33 992.98 4.8204 2.3842 3.4996 323.14
470 386.64 1029.1 4.8982 2.4349 3.7507 270.33
480 352.54 1068.5 4.9811 2.493 4.1689 215.62
490 304.59 1113.9 5.0746 2.5632 5.015 163.19
500 236.48 1170.2 5.1883 2.6285 6.0299 133.74
510 182.97 1225.7 5.2982 2.6428 4.9234 141.17
520 155.12 1270.3 5.3849 2.6478 4.1045 155.16
530 138.27 1309.2 5.4589 2.6596 3.7123 167.63
540 126.56 1345.1 5.5262 2.6773 3.5033 178.38
550 117.71 1379.5 5.5892 2.6989 3.3823 187.79
560 110.67 1412.9 5.6495 2.7232 3.3093 196.17
570 104.84 1445.8 5.7076 2.7493 3.2651 203.74
580 99.907 1478.3 5.7642 2.7767 3.2394 210.67
590 95.635 1510.6 5.8194 2.8048 3.2262 217.06
600 91.88 1542.9 5.8736 2.8335 3.2217 223.02
610 88.538 1575.1 5.9268 2.8625 3.2236 228.6
620 85.533 1607.3 5.9793 2.8916 3.2301 233.86
630 82.809 1639.7 6.0311 2.9207 3.2401 238.85
640 80.32 1672.2 6.0822 2.9498 3.2528 243.59
650 78.033 1704.8 6.1327 2.9787 3.2676 248.12
660 75.92 1737.5 6.1827 3.0075 3.2839 252.45
670 73.959 1770.4 6.2323 3.036 3.3015 256.62
680 72.131 1803.5 6.2813 3.0643 3.3201 260.63
690 70.421 1836.8 6.3299 3.0923 3.3394 264.49
700 68.815 1870.3 6.3781 3.1199 3.3592 268.23
p=10.0 MIIa
150 761.83 244.49 2.2202 1.4595 1.9863 1538
160 751.73 264.3 2.3481 1.5245 1.978 1514.5
170 742.57 284.08 2.468 1.5473 1.9777 1504.3
180 733.87 303.86 2.581 1.5502 1.9785 1493.5
190 725.4 323.66 2.6881 1.5468 1.9816 1478
200 717.03 343.5 2.7899 1.5442 1.9888 1456.8
210 708.72 363.45 2.8872 1.5457 2.001 1430.5
220 700.42 383.54 2.9806 1.5524 2.0185 1400
230 692.11 403.83 3.0709 1.5642 2.041 1366.1
240 683.75 424.38 3.1583 1.5807 2.0679 1329.7
250 675.34 445.2 3.2433 1.6011 2.0985 1291.4
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
260 666.86 466.36 3.3262 1.6249 2.1323 1251.7
270 658.29 487.86 3.4074 1.6515 2.1688 1211.1
280 649.61 509.74 3.487 1.6804 2.2075 1169.8
290 640.82 532.02 3.5651 1.7113 2.2481 1128.2
300 631.89 554.71 3.6421 1.7439 2.2902 1086.4
310 622.82 577.82 3.7179 1.7779 2.3337 1044.7
320 613.6 601.38 3.7926 1.8132 2.3783 1003.1
330 604.2 625.39 3.8665 1.8494 2.4239 961.77
340 594.61 649.86 3.9396 1.8865 2.4704 920.85
350 584.83 674.8 4.0119 1.9243 2.5177 880.39
360 574.82 700.22 4.0835 1.9627 2.5658 840.47
370 564.58 726.12 4.1544 2.0015 2.6147 801.1
380 554.07 752.52 4.2248 2.0406 2.6645 762.32
390 543.29 779.41 4.2947 2.08 2.7153 724.13
400 532.18 806.83 4.3641 2.1194 2.7672 686.51
410 520.73 834.76 4.4331 2.159 2.8205 649.46
420 508.89 863.24 4.5017 2.1985 2.8752 612.96
430 496.61 892.27 4.57 2.238 29316 577.01
440 483.85 921.88 4.6381 22774 2.99 541.66
450 470.54 952.08 4.7059 2.3168 3.0502 506.99
460 456.64 982.89 4.7736 2.3561 3.1123 473.12
470 442.08 1014.3 4.8412 2.3954 3.176 440.3
480 426.83 1046.4 4.9088 2.4348 3.2405 408.81
490 410.87 1079.1 4.9763 24742 3.305 379.03
500 394.22 1112.5 5.0437 2.5136 3.3683 351.35
510 376.93 1146.5 5.111 2.553 3.4296 326.1
520 359.13 1181.1 5.1782 2.5922 3.4888 303.48
530 340.93 1216.3 5.2452 2.631 3.5463 283.55
540 322.49 1252 5.312 2.6691 3.6023 266.3
550 304.01 1288.3 5.3786 2.7062 3.6547 251.77
560 285.74 1325.1 5.4448 2.7419 3.6981 240.16
570 268.03 1362.2 5.5105 2.7759 3.7249 231.76
580 251.31 1399.5 5.5754 2.8083 3.7295 226.71
590 235.94 1436.7 5.639 2.8391 3.713 224.76
600 222.13 1473.7 5.7012 2.8687 3.6826 225.35
610 209.9 1510.4 5.7618 2.8975 3.6473 227.76
620 199.15 1546.7 5.8208 2.9257 3.6135 231.32
630 189.68 1582.7 5.8784 2.9536 3.5848 235.57
640 181.33 1618.4 5.9347 2.9813 3.5624 240.16
650 173.9 1653.9 5.9898 3.0088 3.5463 244.9
660 167.26 1689.3 6.0438 3.0361 3.5357 249.67
670 161.28 1724.7 6.0969 3.0633 3.5301 254.37
680 155.87 1759.9 6.1492 3.0904 3.5285 258.99
690 150.93 1795.2 6.2007 3.1172 3.5303 263.49
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
700 146.41 1830.6 6.2516 3.1438 3.535 267.86
p=20.0 MIla
150 767.39 254.78 2.2016 1.4584 2.0269 1607.6
160 757.21 274.87 2.3313 1.5155 1.9974 1577.1
170 748.04 294.78 2.452 1.5362 1.9859 1563
180 739.4 314.61 2.5653 1.5396 1.9804 1550.5
190 731.06 334.41 2.6724 1.5377 1.9797 1534.5
200 722.88 354.22 2.774 1.5367 1.9843 1513.8
210 714.8 374.11 2.8711 1.5396 1.9946 1488.8
220 706.78 394.13 2.9642 1.5474 2.0104 1459.9
230 698.78 414.33 3.054 1.5601 2.0311 1428.1
240 690.79 434.77 3.141 1.5771 2.0563 1394.1
250 682.79 455.47 3.2255 1.598 2.0851 1358.4
260 674.76 476.48 3.3079 1.6221 2.1169 1321.6
270 666.69 497.82 3.3884 1.6488 2.1513 1283.9
280 658.57 519.51 3.4673 1.6779 2.1877 1245.8
290 650.4 541.58 3.5447 1.7089 2.2258 1207.5
300 642.16 564.03 3.6208 1.7416 2.2652 1169.1
310 633.85 586.89 3.6958 1.7756 2.3057 1130.9
320 625.45 610.15 3.7696 1.8109 2.347 1093
330 616.98 633.83 3.8425 1.8471 2.3889 1055.6
340 608.42 657.93 3.9144 1.8842 24313 1018.6
350 599.77 682.46 3.9855 1.922 2474 982.37
360 591.02 707.41 4.0558 1.9603 2.5169 946.82
370 582.18 732.79 4.1254 1.9991 2.5599 912.05
380 573.23 758.61 4.1942 2.0381 2.6029 878.12
390 564.19 784.85 4.2624 2.0773 2.6458 845.07
400 555.04 811.52 4.3299 2.1166 2.6886 812.92
410 545.78 838.62 4.3968 2.1559 2.7313 781.71
420 536.42 866.15 44631 2.1952 2.7737 751.44
430 526.95 894.1 4.5289 2.2343 2.8158 722.14
440 517.36 922.47 4.5941 2.2732 2.8576 693.84
450 507.68 951.25 4.6588 2312 2.899 666.56
460 497.88 980.44 4.7229 2.3504 2.9398 640.34
470 487.99 1010 4.7866 2.3886 2.9799 615.21
480 478.01 1040 4.8498 2.4265 3.0192 591.24
490 467.96 1070.4 4.9124 2.4641 3.0576 568.48
500 457.84 1101.2 4.9746 2.5013 3.095 546.97
510 447.67 1132.3 5.0362 2.5382 3.1311 526.78
520 437.49 1163.8 5.0973 2.5748 3.1659 507.93
530 427.32 1195.6 5.158 26111 3.1993 490.43
540 417.18 1227.8 5.2181 2.6469 3.2315 474.29
550 407.1 1260.3 5.2776 2.6824 3.2624 459.47
560 397.12 1293 5.3367 2.7176 3.2923 445.92
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[Tponomkenue Tabdi. 4

1 2 3 4 5 6 7
570 387.25 1326.1 5.3952 2.7523 3.3212 433.55
580 377.52 1359.5 5.4532 2.7866 3.3493 4223
590 367.95 1393.1 5.5107 2.8204 3.3768 412.07
600 358.55 1427 5.5677 2.8538 3.4037 402.78
610 349.34 1461.2 5.6242 2.8867 3.4301 394.35
620 340.33 1495.6 5.6802 2.9191 3.4559 386.72
630 331.52 1530.3 5.7357 2.951 3.4811 379.85
640 322.94 1565.2 5.7907 2.9824 3.5056 373.69
650 314.58 1600.4 5.8452 3.0132 3.5294 368.23
660 306.46 1635.8 5.8993 3.0434 3.5521 363.43
670 298.59 1671.4 5.9529 3.0732 3.5739 359.3
680 290.97 1707.3 6.006 3.1024 3.5945 355.79
690 283.61 1743.3 6.0586 3.1311 3.6141 352.91
700 276.52 1779.5 6.1107 3.1592 3.6325 350.62
p=40.0 MITa
150 777.52 275.11 2.1646 1.4665 2.1094 1735.2
160 767.21 295.82 2.2982 1.5074 2.0411 1692
170 758.03 316.05 2.4209 1.5228 2.0079 1670.2
180 749.49 336.03 2.5351 1.526 1.99 1653.4
190 741.35 355.88 2.6424 1.5258 1.9817 1635.6
200 733.45 375.69 2.744 1.5271 1.9814 1614.8
210 725.73 395.53 2.8408 1.5323 1.988 1590.8
220 718.13 415.47 2.9336 1.542 2.0007 1563.9
230 710.62 435.56 3.0229 1.5563 2.0188 1534.6
240 703.17 455.86 3.1093 1.5747 2.0413 1503.6
250 695.76 476.4 3.1931 1.5966 2.0676 1471.3
260 688.39 497.22 3.2748 1.6216 2.0969 1438
270 681.04 518.35 3.3545 1.6491 2.1286 1404.2
280 673.7 539.8 3.4325 1.6789 2.1624 1370.1
290 666.37 561.6 3.509 1.7106 2.1978 1335.9
300 659.04 583.76 3.5842 1.744 2.2344 1301.8
310 651.71 606.29 3.658 1.7787 2.272 1267.9
320 644.38 629.2 3.7308 1.8147 2.3103 1234.4
330 637.05 652.5 3.8025 1.8516 2.3492 1201.4
340 629.72 676.19 3.8732 1.8894 2.3884 1169
350 622.38 700.27 3.943 1.9279 2.4277 1137.3
360 615.04 724.74 4.0119 1.9669 2.4671 1106.4
370 607.7 749.61 4.08 2.0063 2.5064 1076.3
380 600.37 774.87 4.1474 2.046 2.5456 1047
390 593.03 800.52 4.214 2.0859 2.5845 1018.7
400 585.71 826.56 4.28 2.1259 2.623 991.3
410 578.4 852.98 4.3452 2.1659 2.6612 964.83
420 571.11 879.78 4.4098 2.2058 2.699 939.31
430 563.83 906.96 4.4737 2.2455 2.7362 914.75
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7
440 556.57 934.51 4.5371 2.2851 2.773 891.14
450 549.34 962.42 4.5998 2.3244 2.8093 868.48
460 542.14 990.69 4.6619 2.3635 2.845 846.75
470 534.97 1019.3 4.7235 2.4022 2.8801 825.96
480 527.83 1048.3 4.7845 2.4406 2.9147 806.07
490 520.74 1077.6 4.8449 2.4785 2.9487 787.1
500 513.7 1107.3 4.9048 2.5161 2.9821 769
510 506.7 1137.2 4.9642 2.5533 3.0149 751.79
520 499.76 1167.6 5.0231 2.5901 3.0472 735.43
530 492.88 1198.2 5.0814 2.6264 3.0788 719.91
540 486.07 1229.1 5.1393 2.6622 3.1099 705.21
550 479.32 1260.4 5.1966 2.6977 3.1404 691.31
560 472.64 1291.9 5.2535 2.7326 3.1703 678.19
570 466.05 1323.8 5.3098 2.7671 3.1997 665.83
580 459.53 1355.9 5.3657 2.8012 3.2286 654.2
590 453.1 1388.4 54212 2.8348 3.257 643.26
600 446.76 1421.1 54761 2.8679 3.2849 632.99
610 440.51 1454.1 5.5307 2.9005 3.3124 623.37
620 434.35 1487.3 5.5847 2.9327 3.3394 614.34
630 428.29 1520.8 5.6384 2.9644 3.3659 605.9
640 422.32 1554.6 5.6916 2.9957 3.3921 597.99
650 416.46 1588.7 5.7444 3.0265 3.4179 590.59
660 410.69 1623 5.7968 3.0568 3.4433 583.66
670 405.03 1657.5 5.8487 3.0866 3.4684 577.18
680 399.46 1692.4 5.9003 3.116 3.4931 571.12
690 394 1727.4 5.9515 3.145 3.5174 565.45
700 388.63 1762.7 6.0023 3.1734 3.5415 560.15
p=60.0 MIla
160 776.21 316.54 2.2658 1.5095 2.0888 1795.6
170 767.03 337.14 2.3907 1.5185 2.0352 1766.5
180 758.57 357.33 2.5061 1.5201 2.0051 1745.1
190 750.58 377.29 2.614 1.5205 1.9894 1724.8
200 742.9 397.15 2.7159 1.5232 1.9841 1702.9
210 735.44 417 2.8127 1.53 1.9872 1678.9
220 728.15 436.91 2.9054 1.5412 1.9972 1652.7
230 720.99 456.96 2.9945 1.5568 2.013 1624.8
240 713.93 477.19 3.0806 1.5763 2.0335 1595.4
250 706.95 497.64 3.1641 1.5993 2.0579 1565.1
260 700.05 518.36 3.2453 1.6252 2.0855 1534.1
270 693.19 539.36 3.3246 1.6536 2.1157 1502.6
280 686.39 560.68 3.40 1.68 2.15 1470.90
290 679.63 582.33 3.48 1.72 2.18 1439.30
300 672.91 604.32 3.55 1.75 2.22 1407.80
310 666.22 626.67 3.63 1.79 2.25 1376.60
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7
320 659.57 649.39 3.70 1.82 2.29 1345.80
330 652.94 672.48 3.77 1.86 2.33 1315.50
340 646.36 695.95 3.84 1.90 2.37 1285.80
350 639.80 719.80 3.91 1.94 2.40 1256.80
360 633.28 744.04 3.98 1.98 2.44 1228.60
370 626.79 768.66 4.04 2.02 2.48 1201.10
380 620.34 793.66 4.11 2.06 2.52 1174.50
390 613.93 819.04 4.18 2.10 2.56 1148.70
400 607.56 844.80 4.24 2.14 2.59 1123.80
410 601.23 870.94 4.31 2.18 2.63 1099.70
420 594.95 897.44 4.37 2.22 2.67 1076.60
430 588.71 924.32 4.43 2.26 2.71 1054.30
440 582.53 951.56 4.50 2.30 2.74 1032.90
450 576.39 979.15 4.56 2.34 2.78 1012.30
460 570.31 1007.10 4.62 2.38 2.81 992.60
470 564.28 1035.40 4.68 242 2.85 973.70
480 558.31 1064.00 4.74 2.46 2.88 955.60
490 552.40 1093.00 4.80 2.50 291 938.28
500 546.55 1122.30 4.86 2.53 2.95 921.72
510 540.76 1152.00 4.92 2.57 2.98 905.89
520 535.03 1182.00 4.98 2.61 3.01 890.77
530 529.36 1212.20 5.03 2.64 3.04 876.34
540 523.76 1242.80 5.09 2.68 3.08 862.57
550 518.23 1273.70 5.15 2.72 3.11 849.44
560 512.77 1305.00 5.20 2.75 3.14 836.93
570 507.37 1336.50 5.26 2.78 3.17 825.02
580 502.04 1368.30 5.32 2.82 3.20 813.67
590 496.78 1400.40 5.37 2.85 3.22 802.87
600 491.59 1432.80 542 2.89 3.25 792.60
610 486.47 1465.40 5.48 2.92 3.28 782.84
620 481.42 1498.40 5.53 2.95 3.31 773.55
630 476.44 1531.60 5.59 2.98 3.34 764.73
640 471.53 1565.10 5.64 3.01 3.36 756.35
650 466.69 1598.90 5.69 3.04 3.39 748.40
660 461.92 1632.90 5.74 3.07 342 740.84
670 457.22 1667.20 5.79 3.10 3.44 733.66
680 452.60 1701.70 5.85 3.13 3.47 726.85
690 448.04 1736.50 5.90 3.16 3.49 720.39
700 443.54 1771.50 5.95 3.19 3.52 714.25
p=80.0 MIla
160 784.43 337.08 2.23 1.52 2.14 1889.90
170 775.27 358.07 2.36 1.52 2.07 1854.00
180 766.88 378.51 2.48 1.52 2.02 1828.10
190 759.00 398.62 2.59 1.52 2.00 1805.00
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7
200 751.49 418.57 2.69 1.52 1.99 1781.70
210 744.24 438.47 2.79 1.53 1.99 1757.10
220 737.20 458.40 2.88 1.54 2.00 1731.00
230 730.31 478.44 2.97 1.56 2.01 1703.60
240 723.55 498.65 3.05 1.58 2.03 1675.30
250 716.90 519.06 3.14 1.60 2.05 1646.20
260 710.35 539.72 3.22 1.63 2.08 1616.50
270 703.87 560.66 3.2974 1.6605 2.1084 1586.7
280 697.47 581.9 3.3747 1.6919 2.1396 1556.7
290 691.13 603.46 3.4503 1.7251 2.1726 1526.8
300 684.85 625.35 3.5245 1.76 2.207 1497.1
310 678.62 647.6 3.5975 1.7962 2.2426 1467.8
320 672.45 670.21 3.6693 1.8337 2.279 1438.9
330 666.33 693.18 3.74 1.872 2316 1410.6
340 660.26 716.53 3.8096 1.9112 2.3536 1382.8
350 654.24 740.26 3.8784 1.951 2.3914 1355.7
360 648.27 764.36 3.9463 1.9912 2.4293 1329.4
370 642.36 788.84 4.0134 2.0319 2.4673 1303.7
380 636.49 813.71 4.0797 2.0727 2.5052 1278.9
390 630.68 838.95 4.1453 2.1136 2.543 1254.9
400 624.92 864.56 4.2101 2.1546 2.5805 1231.7
410 619.22 890.56 4.2743 2.1954 2.6177 1209.3
420 613.58 916.92 4.3378 2.2361 2.6546 1187.7
430 607.99 943.64 4.4007 2.2766 2.691 1166.9
440 602.45 970.74 4.463 2.3168 2.7271 1147
450 596.98 998.19 4.5247 2.3567 2.7627 1127.8
460 591.57 1026 4.5858 2.3963 2.7978 1109.4
470 586.21 1054.1 4.6463 2.4354 2.8325 1091.7
480 580.92 1082.6 4.7063 24741 2.8667 1074.7
490 575.69 1111.5 4.7658 2.5123 2.9004 1058.5
500 570.52 1140.6 4.8247 2.5501 2.9337 1042.9
510 565.41 1170.1 4.8831 2.5874 2.9664 1028
520 560.36 1200 4.941 2.6242 2.9987 1013.8
530 555.38 1230.1 4.9985 2.6605 3.0305 1000.1
540 550.46 1260.6 5.0554 2.6963 3.0618 987.01
550 545.6 1291.4 5.1119 2.7316 3.0927 974.48
560 540.8 1322.4 5.1679 2.7663 3.1231 962.5
570 536.07 1353.8 5.2234 2.8006 3.1531 951.03
580 5314 1385.5 5.2785 2.8344 3.1826 940.06
590 526.79 1417.5 5.3332 2.8676 3.2118 929.56
600 522.24 1449.7 5.3874 2.9004 3.2404 919.51
610 517.75 1482.3 54412 2.9327 3.2687 909.9
620 513.32 1515.1 5.4946 2.9644 3.2965 900.7
630 508.95 1548.2 5.5475 2.9957 3.324 891.9
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[Tponomxenue Tadn. 4

1 2 3 4 5 6 7
640 504.64 1581.6 5.6001 3.0265 3.3511 883.48
650 500.39 1615.2 5.6522 3.0568 3.3777 875.42
660 496.2 1649.1 5.704 3.0867 3.404 867.71
670 492.06 1683.3 5.7554 3.1161 3.4299 860.33
680 487.98 1717.7 5.8064 3.145 3.4555 853.27
690 483.96 1752.4 5.857 3.1735 3.4807 846.51
700 479.99 1787.3 5.9073 3.2016 3.5055 840.04
=100.0 MITa
160 792.02 357.47 2.2028 1.5352 2.1896 1976.1
170 782.88 378.87 2.3326 1.5295 2.099 1934.4
180 774.55 399.57 2451 1.5252 2.046 1904.2
190 766.78 419.86 2.5607 1.5241 2.0155 1878.2
200 759.41 439.93 2.6636 1.5275 2.0004 1853.2
210 752.33 459.91 2.7611 1.5356 1.9965 1827.6
220 745.49 479.89 2.854 1.5486 2.0013 1801.3
230 738.82 499.96 2.9432 1.5658 2.013 1774.2
240 732.31 520.17 3.0293 1.587 2.0302 1746.3
250 725.92 540.58 3.1126 1.6115 2.0518 1718
260 719.65 561.22 3.1935 1.6388 2.0769 1689.4
270 713.47 582.13 3.2724 1.6687 2.1049 1660.6
280 707.38 603.33 3.3495 1.7007 2.1353 1631.9
290 701.37 624.84 3.425 1.7346 2.1676 1603.3
300 695.43 646.68 3.499 1.7701 2.2015 1575
310 689.56 668.87 3.5718 1.8069 2.2365 1547.1
320 683.75 691.42 3.6434 1.8449 2.2725 1519.7
330 678.01 714.32 3.7139 1.8838 2.3092 1492.8
340 672.33 737.6 3.7834 1.9234 2.3465 1466.5
350 666.71 761.26 3.8519 1.9636 2.3841 1440.9
360 661.15 785.29 3.9196 2.0043 24219 1416
370 655.66 809.69 3.9865 2.0453 2.4598 1391.8
380 650.22 834.48 4.0526 2.0865 2.4976 1368.3
390 644.84 859.65 4.1179 2.1277 2.5354 1345.6
400 639.52 885.19 4.1826 2.1689 2.5729 1323.7
410 634.26 911.1 4.2466 2.2099 2.6101 1302.6
420 629.06 937.39 4.3099 2.2508 2.6471 1282.2
430 623.93 964.04 4.3727 2.2914 2.6836 1262.6
440 618.85 991.06 4.4348 2.3317 2.7198 1243.7
450 613.83 1018.4 4.4963 23717 2.7555 1225.6
460 608.88 1046.2 4.5572 24112 2.7908 1208.1
470 603.98 1074.3 4.6176 2.4504 2.8256 1191.4
480 599.15 1102.7 4.6775 2.489 2.86 1175.3
490 594.37 1131.4 4.7368 2.5272 2.8939 1159.9
500 589.66 1160.6 4.7956 2.5649 2.9272 1145.1
510 585.01 1190 4.8539 2.6021 2.9602 1130.9
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OxkoHuanue Ta0J1. 4

1 2 3 4 5 6 7
520 580.42 1219.8 49117 2.6388 2.9926 1117.2
530 575.88 1249.8 4.969 2.675 3.0246 1104.2
540 57141 1280.2 5.0258 2.7107 3.0561 1091.6
550 566.99 1311 5.0822 2.7458 3.0871 1079.6
560 562.63 1342 5.1381 2.7804 3.1177 1068.1
570 558.33 1373.3 5.1935 2.8145 3.1478 1057
580 554.09 1404.9 5.2485 2.8481 3.1775 1046.4
590 549.9 1436.9 5.3031 2.8812 3.2067 1036.2
600 545.77 1469.1 5.3572 2.9138 3.2355 1026.4
610 541.7 1501.6 5411 2.9458 3.2639 1017
620 537.68 1534.4 5.4643 2.9774 3.2919 1008
630 533.71 1567.4 5.5172 3.0085 3.3195 999.31
640 529.79 1600.7 5.5696 3.0391 3.3467 990.99
650 525.93 1634.3 5.6217 3.0692 3.3735 982.99
660 522.12 1668.2 5.6734 3.0989 3.3999 975.3
670 518.36 1702.3 5.7248 3.1281 3.4259 967.92
680 514.64 1736.7 5.7757 3.1569 3.4516 960.81
690 510.98 1771.4 5.8263 3.1852 3.4769 953.98
700 507.37 1806.3 5.8765 3.213 3.5018 947.41
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Ta6n1x1ua 5. TepMO,Z[I/IHaMI/I‘-ICCKI/Ie CBOICTBA H-IICHTaHA Ha JIMHUM PaBHOBCCHA <GKUAKOCTb — I'a3»

T P p’ p’’ h’ h” s’ s G’ G w’ w’’ r

K MIla Kr/M° Kr/M° kJDk/kr | xJx/xr | kx/xr*K | kx/kr*K | kJx/kr*K | kJDx/kr*K M/C M/C kJK/KT

1 2 3 4 5 6 7 8 9 10 11 12 13
150 | 2.8068*107 | 755.86 | 1.62E-05 | 234.12 | 706.42 2.2389 5.3876 1.947 1.1214 | 1463.9 138.8 472.3
155 | 6.7508*107 | 750.72 | 3.78E-05 | 243.87 | 712.08 2.3029 5.3236 1.9535 1.1412 | 1453.2 | 140.96 | 468.21
160 | 1.5261*10° | 745.87 | 8.28E-05 | 253.65| 717.83 2.365 5.2661 1.9608 1.1602 | 1447.8 | 143.08 | 464.18

165 | 0.000003262 | 741.23 | 0.000172 | 263.47 | 723.68 2.4254 5.2145 1.9672 1.1785 | 1444.5 | 145.17 460.2

170 | 6.6272E-06 | 736.72 | 0.000338 | 273.32 | 729.62 2.4842 5.1683 1.9721 1.1963 | 1441.3 | 147.24 | 456.29

1751 0.000012857 | 732.29 | 0.000638 | 283.19 | 735.64 2.5415 5.1269 1.9759 1.2136 | 1437.3 | 149.27 | 452.45

180 | 0.000023915 | 727.93 |1 0.001153 | 293.08 | 741.75 2.5972 5.0898 1.9792 1.2306 | 1431.9 | 151.27 | 448.67

185 1 0.000042809 723.6 | 0.002008 | 302.99 | 747.94 2.6514 5.0566 1.9824 1.2473 | 14249 | 153.25 | 444.95

190 | 0.000073982 719.3 | 0.00338 | 312.91 | 754.21 2.7043 5.027 1.9861 1.2639 | 1416.2 155.2 441.3
195 0.0001238 7151 0.005511 | 322.85| 760.56 2.756 5.0007 1.9905 1.2804 | 14059 | 157.11 | 437.72
200 0.0002011 | 710.71 | 0.008729 | 332.81 | 766.99 2.8065 4.9774 1.9959 1.297 | 1393.9 159 | 434.18

205 | 0.00031788 | 706.41 | 0.013464 | 342.81 773.5 2.8558 4.9567 2.0025 1.3136 | 1380.5| 160.85 | 430.69

210 | 0.00048997 | 702.11 | 0.020263 | 352.84 | 780.08 2.9042 4.9386 2.0103 1.3305 | 1365.7 | 162.67 | 427.24

215 | 0.00073782 | 697.79 | 0.029814 | 362.91 | 786.74 2.9516 4.9229 2.0195 1.3475 | 1349.7 | 164.46 | 423.83

220 0.0010873 | 693.46 | 0.042956 | 373.04 | 793.47 2.9981 4.9092 2.0299 1.3649 | 1332.6 | 166.21 | 420.44

225 0.0015706 | 689.11 | 0.060702 | 383.22 | 800.28 3.0439 4.8975 2.0416 1.3827 | 1314.6 | 16792 | 417.06

230 0.0022269 | 684.74 | 0.084251 | 393.46 | 807.15 3.0889 4.8875 2.0545 1.4009 | 1295.7 | 169.59 413.7

235 0.0031033 | 680.34 0.115 | 403.76 814.1 3.1332 4.8793 2.0686 1.4196 | 1276.1 | 171.22 | 410.33

240 0.0042553 | 675.92 | 0.15455| 414.15| 821.12 3.1769 4.8726 2.0837 1.4388 | 1255.9 172.8 | 406.97

245 0.0057478 | 671.47 | 0.20473 | 424.61 828.2 3.22 4.8673 2.0998 1.4586 | 1235.1 | 174.33 | 403.59

250 0.0076555 | 666.98 | 0.26759 | 435.15| 835.35 3.2626 4.8634 2.1169 1.4789 | 1213.8 | 175.81 400.2

255 0.010063 | 662.46 | 0.34539 | 445.78 | 842.56 3.3047 4.8607 2.1349 1.4999 | 1192.1 | 177.24 | 396.78

260 0.013066 657.9 | 0.44064 456.5 | 849.84 3.3463 4.8592 2.1537 1.5215 | 1170.1 178.6 | 393.34

265 0.016771 653.3 | 0.55607 | 467.33 | 857.18 3.3875 4.8587 2.1732 1.5437 | 1147.8 179.9 | 389.86

270 0.021295 | 648.65 | 0.69462 | 478.25| 864.58 3.4283 4.8592 2.1934 1.5665 | 11252 | 181.13 | 386.34

275 0.026766 | 643.96 0.8595 | 489.27 | 872.05 3.4688 4.8607 2.2143 1.59 | 11023 | 182.29 | 382.78

280 0.033322 | 639.22 1.0541 500.4 | 879.56 3.5088 4.863 2.2359 1.6142 | 1079.3 | 183.38 | 379.16




[Tponomxenue Tadm. 5

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

285 0.041115 | 634.43 1.2821 | 511.64| 887.14 3.5486 4.8661 2.258 1.6389 | 1056.2 | 184.38 375.5
290 0.050304 | 629.58 1.5473 523 | 894.77 3.588 4.87 2.2807 1.6643 | 1032.9 185.3 | 371.77
295 0.061058 | 624.67 1.8539 | 534.47 | 902.44 3.6272 4.8746 2.3039 1.6904 | 1009.5 | 186.13 | 367.98
300 0.073559 619.7 2.2062 | 546.06 | 910.17 3.6661 4.8798 2.3277 1.717 | 986.01 | 186.87 | 364.11
305 0.087996 | 614.66 2.6089 | 557.77 | 917.95 3.7047 4.8856 2.352 1.7443 | 962.47 | 187.51 | 360.18
310 0.10457 | 609.55 3.0667 569.6 | 925.76 3.7431 4.892 2.3768 1.7722 | 938.88 | 188.04 | 356.16
315 0.12348 | 604.37 3.585 | 581.56 | 933.62 3.7813 4.8989 2.4022 1.8008 | 915.27 | 188.47 | 352.06
320 0.14495 | 599.11 4.1691 | 593.66 | 941.51 3.8193 4.9063 2428 1.83 | 891.63 | 188.78 | 347.86
325 0.16919 | 593.76 4.825 | 605.88 | 949.44 3.857 4.9142 2.4545 1.8599 | 867.99 | 188.98 | 343.56
330 0.19645 | 588.33 5.5589 | 618.24 957.4 3.8946 4.9224 24815 1.8905 | 844.36 | 189.05 | 339.16
335 0.22695 | 582.81 6.3774 | 630.73 | 965.38 3.9321 4.931 2.509 1.9219 | 820.73 | 188.99 | 334.65
340 0.26094 | 577.19 7.2878 | 643.37 | 973.38 3.9693 4.9399 2.5373 1.9541 | 797.12 188.8 | 330.01
345 0.29868 | 571.47 8.2979 | 656.15 | 981.39 4.0064 4.9492 2.5662 1.9872 | 773.52 | 188.46 | 325.25
350 0.34041 | 565.63 9.416 | 669.07 | 989.41 4.0434 4.9587 2.5959 2.0212 | 749.94 | 18798 | 320.34
355 0.3864 | 559.68 10.651 | 682.15| 997.43 4.0803 4.9684 2.6265 2.0564 | 726.38 | 187.34 | 315.29
360 0.43693 553.6 12.014 | 69538 | 1005.4 4.117 4.9783 2.658 2.0927 | 702.81 | 186.54 | 310.07
365 0.49228 | 547.39 13.516 | 708.76 | 1013.4 4.1537 4.9884 2.6906 2.1306 | 679.23 | 185.58 | 304.69
370 0.55271 | 541.03 15.169 | 72231 | 1021.4 4.1903 4.9987 2.7245 217 | 655.63 | 18443 | 299.11
375 0.61853 | 534.51 16986 | 736.03 | 1029.4 4.2268 5.009 2.7598 22114 | 631.98 183.1 | 293.33
380 0.69004 | 527.82 18.985 | 749.92 | 1037.3 4.2632 5.0193 2.7968 2.255| 608.27 | 181.58 | 287.34
385 0.76755 | 520.94 21.183 764 | 1045.1 4.2996 5.0297 2.8358 23012 | 584.45 | 179.84 281.1
390 0.85137 | 513.85 23.6 | 77826 | 1052.9 4.336 5.0401 2.8772 2.3507 560.5 | 177.89 274.6
395 0.94182 | 506.53 26.261 | 792.72 | 1060.5 4.3724 5.0504 29214 2.4041 | 536.37 175.7| 267.81
400 1.0393 | 498.95 29.194 | 807.39 | 1068.1 4.4088 5.0605 2.969 24624 | 512.02 | 173.27 | 260.69
405 1.144 | 491.09 32.432 | 822.29 | 1075.5 4.4453 5.0705 3.0209 2.5267 487.4 | 170.57 | 253.22
410 1.2565 | 482.89 36.017 | 837.42 | 1082.8 4.4819 5.0803 3.078 2.5987 | 462.44 | 167.59 | 245.35
415 1.3771 | 47431 39.997 | 852.81 | 1089.8 4.5185 5.0897 3.1419 2.6807 | 437.06 | 164.31 | 237.02
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Okonuyanue TadJ1. 5

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

420 1.5061 | 465.29 44.435 | 868.48 | 1096.7 4.5554 5.0987 3.2144 2.7758 411.2 160.7 | 228.18
425 1.6441 | 455.76 49.409 | 884.46 | 1103.2 4.5925 5.1072 3.2986 2.8888 | 384.74 | 156.73 | 218.72
430 1.7915 | 445.59 55.022 | 900.79 | 1109.4 4.63 5.115 3.3985 3.027 | 357.59 | 152.37 | 208.56
435 1.9487 | 434.66 61.411 | 917.53 | 1115.1 4.6678 5.122 3.5212 3.2018 | 329.61 | 147.58 | 197.55
440 2.1164 | 422.77 68.771 | 934.74 | 1120.2 4.7063 5.1278 3.6778 3.4327 | 300.63 | 142.33 | 185.48
445 2.2952 | 409.62 77.387 | 952.53 | 1124.6 4.7455 5.1322 3.8894 3.7559 | 27045 | 136.56 | 172.08
450 2.4857 | 394.75 87.709 | 971.06 1128 4.7859 5.1346 4.1987 4.2449 | 238.82 | 130.21 | 156.91
455 2.6887 | 377.35 100.53 | 990.64 | 1129.8 4.828 5.1339 4.7096 5.0777 2054 123.2 | 139.19
460 2.9052 | 355.75 117.49 | 1011.9 | 1129.2 4.8731 5.1282 5.7575 6.8143 169.7 | 11543 | 117.36
465 3.1368 | 325.10 143.35 | 1036.5| 1123.5 4.9249 5.1119 9.3016 12.555 | 131.15] 106.65 | 86.996
469 3.3349 | 272.12 192.34 | 1067.3 | 1103.9 4.9894 5.0675 69.936 94.273 | 98.875| 97.669 | 36.654
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