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HAUWOHANBbHBIA CTAHAOAPT POCCUWMCKOW SEAEPALUNMN

FENINN-4 XNAKUA U TABOOBPA3HbIN

MNOTHOCTb, 3HTANBNUA, SHTPOMNUA, N30XOPHaA U n3obapHasa TEN/I0EMKOCTU
npun temneparypax ot 2,5 Kgo 500 K u gaBneHmnax go 100 Mla

Helium-4 liquid and gaseous. Density, enthalpy, entropy, isochoric and isobaric heat capacities
at temperatures from 2.5 K to 500 K and pressures up to 100 MPa

[Harta BBegeHns — 2024— 12—O01

1 O6nacTtb NpMeHeHUs

HacTtosawwmin ctaHgapT pacnpocTpaHaeTcsa Ha rennin-4, napameTpbl COCTOSHUSA KOTOPOro COOTBETCTBYIOT
razoo6pasHoi, 1Ko N cBeEPXKpUTUYECKon obnacTam. CTaHfAapT ycTaHaBimMBaeT MeToAbl pacyeTHOro onpe-
feneHna 3HavYeHU cTaHAapTHbIX CMPaBOYHbIX AaHHbIX O NIOTHOCTW P, 3HTanbnuu h, aHTponuu s, n3o6apHo
TENn/I0eMKOCTM CP M N30XOPHOW TEMNIOEMKOCTH CV Kak B 04HOMa3HbIX 061acTAx (ras, XUAKocTb 1 hawoung), Tak
W Ha NMHMK ha30BOro nepexoja ras — XUAKOCTb (JIMHUN HacbIWeHUs), a Takke 3Ha4YeHUd faBfieHNs Ha NMHUN
HacblLLeHnA ps.

2 O6Lwme nonoxeHus

B HacToAuwem cTaHfapTe npuBefeHa TeopeTuyeckas OCHOBa MeTofa onpejesieHus TepMoguHamuye-
CKUX CBOWCTB renva-4, napameTtpbl (PyHAaAMeHTa/IbHOIO YpaBHEHUS COCTOSAHUA, a TakxXe paccyuTaHHble Mo
JaHHOMY YpaBHEHUIO 3HAYEHUS HUXKE NepeyncsieHHbIX CBOMCTB.

CTaHfapTHble CNpaBOYHble AaHHble 3HAYEeHU NNOTHOCTU P, 3HTanbnuu h, aHTponuu s, n3o6apHoii cp u
N30XOPHOM TEN/I0EMKOCTM CV rennsa-4 paccumTaHbl N0 eAUHOMY ANS XUAKO U ra3oBoi dpas dyHaaMmeHTanb-
HOMY ypaBHeHuto cocTosHusa (PYC) — 3aBucumocT cBob60oaHOK aHeprum (pyHkumm FenbMmronsua) F ot nnot-
HOCTU p n Temnepatypbl T (cMm. [1])

F(T.p) fO(r,p) +fr(r,p)

=fO(T,w)+fr (x,w) =f (X,u>),
o o (Tw)+r (ow) = (<) &
roe f, fQ fr — 6Ge3pa3mepHblie nonHas cBob6oAHAA 3HEPrUs, naeanbHO-ra3oBasi U HeugeasnbHas COCTaBNSA-
e cBob604HON IHEPTNN, COOTBETCTBEHHO;
bl — OTHOCUTe/ibHas MJIOTHOCTb, o = P/PKp;
T — OTHOcuTeNnbHad Temnepartypa, T = 77TKp.

3HauyeHUsa NIOTHOCTM PKP U TeMnepaTypbl 7kp renns-4 B KpUTUYECKONM Touke npuBefeHbl B Tabnuue A.l.
YpaBHeHME AN naeanbHO-ra3oBol COCTaBAAKLWEN CBOOGOAHON 3IHEPINN UMEET BUf,

fO(x, w) = Inw> + (a0- 1)Int1+al+ a2r' L )

3pecb KoathuumeHTbl a, paBHbl a0 = 2,5; al= 0,173348642; a2 = 0,467452364.
YpaBHeHMe ANA HeupgeanbHoOl cocTaBnsiloWEd CBO6GOAHON aHEpPrMM UMeeT cneaytowmnii Bug,

6 12 , .23 2~
fr(rw)=~rn/ U +E£n,-u)fMT*expl-wlj+ nf exp -*l/(w-e)2-0,(t"1-Y,) . (3)
=L i=7 A } /=13

M3pgaHne odmumanbHoe
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B cpopmyne (3) rij— koadppnuMeHTbl ypaBHEHNS COCTOSIHUS, 3HAUEHUSI KOTOPbIX BMECTe C nokasaTens-

MU cTeneHen ¢, /ew napameTtpamu n- £, 3/, y- npuBeaeHsl B Tabnuue A.2.
MnoTHOCTb W B 0fgHOMha3HbIXx 06/1aCTAX NPU 3afaHHbIX 3HAYEHUAX AaBneHns p u Temnepartypbl I onpe-
OensaT U3 peleHnsa crnegyroLlero ypaBHeHuss B uTepaynoHHOM npouecce

n_ wr(1+Ap)

x 4)
KD

rge S0 3 — — — .
P T-1p
3HayeHua faBneHns pKp 1 pakTopa cokuMaemocTn zKp B KpUTUYECKON TOUkKe, a Takxke UHAUBUAYaNbHON
razoBoli NOCTOAHHON R renunsa-4 npusegeHsbl B Tabnuue A.l. Bug komnnekca AO n nogpo6HbIA anroputm pac-
yeTa NNOTHOCTM B 0fHOa3HbIX 061acTAX NpUBEAEHbI B NPUIOXeHUn B.
AnropuTM pacuyeTta 3HTaAbNWW, 3IHTPOMUU, M30PHOW N M306aApPHOIN TeNN0eMKoCTel B OAHOGA3HbIX
061acTaAX U Ha IMHUWN HacbIWeHUs O4MHAKOB W NpuBeLeH B NpunoxeHun B.
PaccunMTaHHble cTaHfapTHble CNpaBOYHblE AaHHble O MMOTHOCTWU, 3HTANbLNUU, IHTPONUU, U3OXOPHON ”
n3obapHoi TennoemkocTel rennsa-4 B ogHoasHbix 061acTaX NpuBeAeHbl B NnpuaoxexHun I,

3 PacuyeTt nN/I0THOCTU Ha JIMHUN HacbllWEeHNA " gaB/1EHNA HaCbIWEHHOIo napa

OTHOCUTE/bHbIE MOTHOCTU XUAKOCTM U Napa W' 1 W" Ha IMHUN HacblWEeHNS onpeaensioT B pesynbraTte
NTEPaLNOHHOIO PEeLUEHNA CUCTEMbI YpaBHEHUI, ONUCbIBaOLLIMX YCOBME (DAa30BOro0 paBHOBECUS:

A (urw*) =w'- w +wAp - wTL, =0,

F2(u¥, U»)=In A +f;+Ai-f;-AS=0.

ANTopuTM HaxoXAeHWs MA0OTHOCTell Ha OCHOBe ypaBHeHwii (5) onucaH B npunoxexnun L.

[aBneHne HacbILWEHHOro napa paccyuTbiBalOT N0 YpaBHEHWUO (4) ANA OTHOCUTESIbHOW MNJIOTHOCTU Ha-
CblleHHOro napa w'".

PaccunTaHHble cTaHfapTHble CrpaBOYHble faHHble O MJIOTHOCTU Ha SIMHUW HacbIlWeHNs, a Takke o AaB-
NIeHUV HacbILeHHOro napa renua-4 npueefeHsl B npunoxeHun E.

4 HeonpepneneHHOCTN paccynTaHHbIX 3HaueHun TepMmognHaMmn4yecKmnx CBOICTB

PacwwupeHHas HeonpeaeneHHoCTb 3HAYEeHUI NNOTHOCTM COCTaBNsAeT: npu Temnepatypax Hwke 50 K wn
pasneHnsax go 10 MMa ¢ — 0,25 %; npn Temnepatypax ot 50 go 200 K n gaBneHusx He 6onee 50 MMa —
0,2 %; npu Temnepartypax Bbiwe 200 K n gasneHusax go 50 MMa — 0,05 %; npun Temnepartypax ot 200 K
bo 500 K v paBneHnax go 40 MlMNa — 0,03 %; npu Temnepatypax oT 200 K go 500 K n gasneHuax ot 40 go
100 MlMNa — 0,1 %. Mpu ocTanbHbIX NapameTpax HeonpeAesIeHHOCTb pacyeTta NJ0THOCTM cocTasnseT 0,5 %.

PacwwupeHHas HeonpeenneHHOCTb 3HAYEHUI AaBfeHUsa HacbIlWEeHHbIX napoB coctasnset 0,05 %.

PacwupeHHaa HeonpeAeneHHOCTb 3HAYEHWIA Kanopuyeckux CBOKCTB (M30XxopHas M M3obapHas Tenso-
€MKOCTU, 3HTanbnus, aHTponus) coctasnseT 2 %.

PacwwupeHHass HeonpeAeneHHOCTb 3HAYEHU TEPMOAUHAMUYECKUX CBOMCTB renus-4 nosyyeHa nytem
YMHOXEHUs CTaH4apTHO HeonpeaeneHHOCTM Ha KO3dhpuuMeHT oxBaTta K - 2, COOTBETCTBYHLULNIA YPOBHIO A0-
Bepusi, paBHomy 95 %. OueHnMBaHMe HeonpegesieHHOCTU NPOBEAEHO B COOTBETCTBUM C [1].
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MpunoxeHve A
(o6s13aTENIBHOE)

OCHOBHble hu3nveckne napamMmeTpbl N KOIPPULUNEHTbI YpaBHEHUI ANA onpegeneHns 3HavyeHuni
CTaHAAapPTHbIX CNPaBOYHbIX AaHHbIX NO CBOWCTBaM renus-4

Ta6nunya Al — CsoiicTBa U KpUTUYECKE NapameTpbl renns-4 (cm. [1])

CBoiiCTBa 1 KpUTUYECK/E MapaMETPbI 3HaueHns
MonsipHast macca M, r/monb 4,002602
MHamBnayanbHas rasoBasi noctosiHHasa R, Lx/(kr  K) 2077,264265
Kputnueckas nnoTHOCTb pKY) Kr/mM3 69,580033
Kputnueckas temnepatypa Mgl K 5,1953
KpuTtnueckoe gasnexve pkp, Mla 0,22832
KpuTnuecknii koadpcpmumneHT cxmmaemocTu zkp 0,304059

Tabnuya A.2— KoadhdpmumeHnTsl ana pacyeta cpopmynbl (3) (cm. [1])

/ ! di n 3 Vi H

1 0,015559018 1 4 — — — — —

2 3,0638932 0,425 1 — — — — —

3 -4,2420844 0,63 1 — — — — —
4 0,054418088 0,69 2 — — — — —

5 -0,18971904 1,83 2 — — — — —

6 0,087856262 0,575 3 — — — — —

7 2,2833566 0,925 1 1 — — — —

8 -0,53331595 1,585 1 2 — — — —
9 -0,53296502 1,69 3 2 — — — —
10 0,99444915 151 2 1 — — — —
n -0,30078896 29 2 2 — — — —
12 -1,6432563 0,8 1 1 — — — —
13 0,8029102 1,26 2 — 1,5497 0,2471 3,15 0,596
14 0,026838669 351 1 — 9,245 0,0983 2,54505 0,3423
15 0,04687678 2,785 2 — 4,76323 0,1556 1,2513 0,761
16 -0,14832766 1 1 — 6,3826 2,6782 1,9416 0,9747
17 0,03016211 4,22 1 — 8,7023 2,7077 0,5984 0,5868
18 -0,019986041 0,83 3 — 0,255 0,6621 2,2282 0,5627
19 0,14283514 1,575 2 — 0,3523 0,1775 1,606 2,5346
20 0,007418269 3,447 2 — 0,1492 0,4821 3,815 3,6763
21 -0,22989793 0,73 3 — 0,05 0,3069 1,61958 4,5245
22 0,79224829 1,634 2 — 0,1668 0,1758 0,6407 5,039
23 -0,049386338 6,13 2 — 42,2358 1357,6577 1,076 0,959
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Tabnuuya A3 — KoadhdumumeHnTsl ana pacyeta cpopmysbl (5) (cm. [1])
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MpunoxeHve b
(o6s13aTENIBHOE)

ANropuTM pacyeta NAOTHOCTU renusi-4 B ogHOasHbIX 061acTAX UTepaLuoOHHbIM METOA0M

OnpegeneHne 0THOCUTESbHOM NAOTHOCTYM LW B /110601 061acT napaMeTpoB, ONpeaesisatiowmnx COCTOSHME BELLeCTB
(oaHohasHaa 06nacTb, JIMHUSI HACBILLEHWST), UCNOMb3Ys ypaBHEHNE

n=U(ld+A>) (6.1)
T2¢p
no metofy HbloTOHa B crieflytoleM UTepauyoHHOM npoLecce:
1) OnpegensioT W Ha /c-M nTepaymoHHOM ware (HauymHas ¢ K = 1) C MOMOLLBIO BbIpabKEHWIA:
/X M
(B.2)
1+A}(V|
i = + AWM. (6.3)
Komniekcel " paccunTbiBatoT no copmynam (b.7) v (b.8) npy NAOTHOCTU Ha UTEpPaLMOHHOM Luare
(K- 1), T. e npn w(K~1);
dj, 1<i<6;
*[=<| dj-ljdi, 7</<12 (6.4)
dj - 2r,-WWw- er), 13</<23;
0,1</<E6;
Y = -1y, 78Sl <12 (B.5)
211 e>(2w 13</< 23;
Uyna 1</<g;
@ = (n [ J*xt exp™- (WMDY 7<,}<,M\ (5.6)
fu)(k Y *exp -r\*k ¥4 g 1-yjj ,137£283;
AKy)= & on-;
/=1 (6.7)
PA]
:D: [X/(X/+1)+V|,] (58)
/=1

Mokasatenu cteneneli dit tjit /s napameTpsbl n- £, P, yi- npuBeaeHsbl B Tabnmue A.2;
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2) KpuTepuii 3aBepLUeHNs UTEPALMOHHOMO NpoLiecca onpefensioT creayolmM 06pasom

1O -6. (6.9)

L)

Mpy HeBbINoNHEHUN KpuTepusi (5.9) HEOBXOAMMO NPOAO/IKUTL UTEPALMOHHBIV MpoLEecc, HauMHas ¢ nNyHkTa 1), B
o6paTHOM crlydae nepeiTn K NyHKTy 3);
3) BbMUCAAT NIOTHOCTL P, KI/M3, MO YpaBHEHWIO

P="{ pep. (5-10)



FOCT P 8.1033—2024

MpunoxeHve B
(o6s13aTENIBHOE)

ANropuTtm pacuyeTta 3HTaSIbNUU, IHTPONUU, N3OXOPHOMN N N306apPHOM TensI0eMKOCTeN renna-4

OHTa/IbNMI, SHTPOMUIO, N30XOPHYI0 M N306apHY0 TENTOEMKOCTU B 0AHOA3HbIX 061acTsaX (418 T 1 L) U Ha SIMHWK
HacblweHus (418 Tu bl' unn ana I v bl") BbIMUCAAOT Mo hopMyiam:

h = hQ+ A3RT, (B.1)
s=s0+AdR; (B.2)
cv=cW+ (B.3)
1+A, (B.4)

SHTanbnuio /0, aHTponuto SO 1 M30XOPHYI0 TENI0EMKOCTb CVO B MAEa/IbHO-TA30BOM COCTOSIHAM ONpenensioT no
BbIpPaKEeHUSIM:

ho = RT(a0 + a2r~1); (B.5)
s0 = R{faQ—1)(1 —1m~1)- al- Inw); (B.6)
c\W0="(a0" 1) (B-7)

Komnnekebl /LL—AS B chopmynax (B.1)—(B.4) paccunTbIBatOT MO BbIPaXKEHUAM:

-th 1</<6;
-th7</<12 (B-8)

2P/IX-1(V 1-y/j-fl, 13<i<23;

0,1</<6;
Q= 0, 7</k12; (B-9)
2p/T_1(2¢ 1Y/, 13~ 23;
1N <6;
of = C A -*exph-ulf, 7</<12; (B.10)

on
t(exp AV(w- €)2- A (T-1—y,j ,13£/"23;
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23

M=Xoapn[*/(X/+1)+LU-];

23

=1

23
N3 =E «/d [XI-7];
M

23
DA = -£ nlol [y, + 1;
1

23

=i

3pecb X-u Uj paccumtbiBatoT no copmynam (6.4) n (B.5).

(B.11)

(B-12)

(B.13)

(B.14)

(B.15)
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MpunoxeHve I
(o6s13aTENIBHOE)

CTaHfapTHble CpaBOYHbIe AaHHble O NJIOTHOCTU, SHTaAbNNK, SHTPOMUN, N30XOPHOIA
M n306apHOM Ten10eMKoCTAX renms-4 B ogHodasHbliX o61acTax

Ta6nnya 1 — TepmognHammnyeckne cBolicTBa renuns-4 npy gasnexdun 0,1 Ma

r, K p, k/mM3 17, I/kr S, «(Kr *K) oV, kh/(kr mK) P, KK/(kr mK)
2,5000 146,73 -5,4323 -1,5905 2,0568 2,2287
3,0000 143,07 -4,2722 -1,1683 2,0016 2,5103
4,0000 19,880 18,241 4,3204 3,2663 13,933
5,0000 11,757 26,627 6,2135 3,1593 6,7399
6,0000 9,0147 32,929 7,3646 3,1325 6,0031
7,0000 7,4210 38,770 8,2655 3,1234 5,7143
8,0000 6,3445 44,402 9,0178 3,1197 5,5632
9,0000 5,5576 49,916 9,6674 3,1180 54721
10,000 4,9528 55,357 10,240 31171 5,4122
25,000 1,9245 134,50 15,087 3,1170 5,2258
50,000 0,9608 264,74 18,699 3,1170 5,2012
75,000 0,64076 394,70 20,806 3,1167 5,1966
100,00 0,48072 524,59 22,301 3,1166 5,1949
125,00 0,38467 654,46 23,460 3,1164 5,1942
150,00 0,32062 784,31 24,407 3,1163 5,1938
175,00 0,27485 914,15 25,208 3,1163 5,1935
200,00 0,24052 1043,9 25,901 3,1162 5,1934
225,00 0,21381 1173,8 26,513 3,1162 5,1933
250,00 0,19244 1303,6 27,060 3,1161 5,1932
275,00 0,17496 1433,4 27,555 3,1161 5,1932
300,00 0,16039 1563,3 28,007 3,1161 5,1931
325,00 0,14805 1693,1 28,423 3,1161 5,1931
350,00 0,13748 1822,9 28,808 3,1161 5,1931
375,00 0,12832 1952,8 29,166 3,1160 5,1931
400,00 0,12030 2082,6 29,501 3,1160 5,1931
425,00 0,11323 2212,4 29,816 3,1160 5,1931
450,00 0,10694 23422 30,113 3,1160 5,1931
475,00 0,10131 24721 30,393 3,1160 5,1931
500,00 0,096254 2601,9 30,660 3,1160 5,1931



FOCT P 8.1033—2024

Tab6nuuya [I.2— TepmognHammnyeckne cBolicTBa renns-4 npu gasnexdun 0,2 MMa

10

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
148,63
145,31
133,87
101,60
21,299
16,288
13,469
11,582
10,203
3,8466
1,9176
1,2793
0,96011
0,76846
0,64061
0,54925
0,48069
0,42735
0,38467
0,34974
0,32063
0,29599
0,27486
0,25655
0,24053
0,22639
0,21382
0,20258
0,19245

h, KIDK/Kr
-4,8148
-3,7024
-0,69436
5,6819
28,738
35,757
42,021
47,946
53,680
134,14
264,78
394,87
524,83
654,73
784,60
914,45
1044,3
1174,1
1303,9
1433,8
1563,6
1693,4
1823,3
1953,1
2082,9
2212,7
2342,6
2472,4
2602,2

S, KIK/(kr < K)
-1,6143
-1,2095
-0,35337

1,0356
5,4676
6,5520
7,3890
8,0872
8,6915
13,631
17,255
19,365
20,861
22,020
22,967
23,768
24,462
25,073
25,620
26,115
26,567
26,983
27,368
27,726
28,061
28,376
28,673
28,954
29,220

cv, KIhK/(kr < K)
1,9738
1,9630
2,2924
2,8626
3,1486
3,1261
3,1208
3,1186
3,1175
3,1180
3,1181
3,1176
3,1173
3,1170
3,1168
3,1167
3,1166
3,1165
3,1164
3,1164
3,1163
3,1163
3,1163
3,1162
3,1162
3,1162
3,1162
3,1161
3,1161

op, KIK/(kr *K)
2,1282
2,4061
3,7853
18,013
17,7577
6,5254
6,0586
5,8142
5,6659
5,2581
5,2092
5,2000
5,1967
5,1952
5,1944
5,1940
5,1937
5,1935
5,1933
5,1933
5,1932
5,1931
5,1931
5,1931
5,1931
5,1930
5,1930
5,1930
5,1930



FOCT P 8.1033—2024

Tab6nuya I.3— TepmognHammnyeckne cBolicTBa renuns-4 npu gasnexdun 0,3 Mra

r, K p, kr/m3 17, W/ S, KIK/(kr < K) cv, KIpK/(kr < K) o, KKK = K)
2,5000 150,39 -4,1998 -1,6358 1,9009 2,0415
3,0000 147,33 -3,1277 -1,2457 1,9275 2,3205
4,0000 137,21 -0,27104 -0,43192 2,2652 3,5058
5,0000 117,26 4,4729 0,61396 2,5816 6,8473
6,0000 41,716 22,760 3,9031 3,189 13,058
7,0000 27,405 32,249 5,3750 3,1115 7,7939
8,0000 21,615 39,415 6,3335 3,1133 6,7118
9,0000 18,160 45,859 7,0031 3,1154 6,2290
10,000 15,785 51,941 7,7342 3,1161 5,9578
25,000 5,7656 133,79 12,774 3,1191 5,2901
50,000 2,8703 264,83 16,410 3,1192 5,2171
75,000 1,9156 395,05 18,522 3,1185 5,2034
100,00 1,4381 525,07 20,018 3,1180 5,1985
125,00 1,1513 655,00 21,178 3,1176 5,1963
150,00 0,95999 784,89 22,125 3,1173 5,1951
175,00 0,82318 914,76 22,926 31171 5,1944
200,00 0,72052 1044.,6 23,619 3,1170 5,1939
225,00 0,64062 1174,4 24,231 3,1168 5,1937
250,00 0,57668 1304,3 24,778 3,1167 5,1935
275,00 0,52434 1434,1 25,273 3,1167 5,1933
300,00 0,48071 1563,9 25,725 3,1166 5,1932
325,00 0,44379 1693,8 26,141 3,1165 5,1931
350,00 0,41213 1823,6 26,526 3,1165 5,1931
375,00 0,38469 1953,4 26,884 3,1164 5,1931
400,00 0,36068 2083,2 27,219 3,1164 5,1930
425,00 0,33948 22131 27,534 3,1163 5,1930
450,00 0,32064 23429 27,831 3,1163 5,1930
475,00 0,30378 2472,7 28,112 3,1163 5,1930
500,00 0,28861 2602,5 28,378 3,1163 5,1930



FOCT P 8.1033—2024

Ta6nuuya I.4— TepmognHamuyeckne cBolicTBa renns-4 npu gasnexdun 0,4 MMa

12

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
152,03
149,19
140,04
123,99
80,552
41,582
30,986
25,360
21,723
7,6807
3,8191
2,5497
1,9148
1,5333
1,2787
1,0966
0,95999
0,85361
0,76846
0,69876
0,64065
0,59146
0,54929
0,51273
0,48074
0,45250
0,42740
0,40493
0,38471

h, KIDK/Kr
-3,5877
-2,5505
0,18988
4,4007
14,354
28,333
36,634
43,680
50,152
133,45
264,87
395,23
525,30
655,27
785,18
915,06
1044,9
1174,7
1304,6
1434,4
1564,3
1694,1
1823,9
1953,7
2083,6
2213,4
2343,2
2473,0
2602,9

S, KIK/(kr < K)
-1,6555
-1,2781
-0,49699
0,43402
2,2122
4,3921
5,5035
6,3344
7,0166

12,161
15,809
17,923
19,420
20,580
21,527
22,328
23,022
23,634
24,181
24,676
25,128
25,543
25,928
26,286
26,622
26,936
27,233
27,514
27,780

cv, KIhK/(kr < K)
1,8362
1,8948
2,2414
2,5265
3,0577
3,0782
3,0918
3,1055
3,1116
3,1202
3,1203
3,1194
3,1187
3,1182
3,1178
3,1176
3,1173
3,1172
3,1170
3,1169
3,1168
3,1167
3,1167
3,1166
3,1166
3,1165
3,1165
3,1164
3,1164

op, KIK/(kr *K)
1,9658
2,2480
3,3112
5,4747
20,521
9,5217
7,4856
6,7003
6,2806
5,3219
5,2249
5,2067
5,2003
5,1973
5,1957
5,1948
5,1942
5,1938
5,1936
5,1934
5,1933
5,1932
5,1931
5,1930
5,1930
5,1930
5,1929
5,1929
5,1929



Ta6nuya [I.5— TepmognHammnyeckne cBolicTBa renuns-4 npu gasnexdun 0,5 Ma

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
153,58
150,92
142,52
128,73
102,21
58,442
41,477
33,157
28,005
9,5915
4,7638
3,1817
2,3902
1,9145
1,5968
1,3696
1,1991
1,0663
0,96002
0,87299
0,80043
0,73901
0,68634
0,64068
0,60072
0,56545
0,53409
0,50602
0,48076

h, KKK
-2,9789
-1,9721
0,67404
4,5688
11,334
24,404
33,851
41,483
48,347
133,11
264,93
395,40
525,54
655,54
785,47
915,37
1045,2
1175,1
1304,9
1434,7
1564,6
1694,4
1824,2
1954,1
2083,9
2213,7
2343,5
2473,4
2603,2

S, KIK/(Kr < K)
-1,6737
-1,3075
-0,55287
0,30948

1,5299
3,5415
4,8076
5,7076
6,4314
11,682
15,342
17,458
18,956
20,116
21,064
21,865
22,558
23,170
23,717
24,212
24,664
25,080
25,465
25,823
26,158
26,473
26,770
27,051
27,317

FOCT P 8.1033—2024

cv, KIhK/(kr < K)
1,7784
1,8643
2,2193
2,4958
2,7878
3,0406
3,0593
3,0878
3,1030
3,1213
3,1214
3,1203
3,1194
3,1188
3,1183
3,1180
3,1177
3,1175
3,1173
3,1172
31171
3,1170
3,1169
3,1168
3,1167
3,1167
3,1166
3,1166
3,1165

P, KIpK/(kr + K)
1,8989

2,1853
3,1639
4,8306
9,8271
11,402
8,2281
7,1683
6,6099
5,3533
5,2326
5,2100
5,2020
5,1983
5,1964
5,1952
5,1945
5,1940
5,1937
5,1935
5,1933
5,1932
5,1931
5,1930
5,1930
5,1929
5,1929
5,1929
5,1929

13



FOCT P 8.1033—2024

Tab6nuuya [I.6— TepmognHammnyeckne cBolicTBa renns-4 npu gasnexdun 0,6 MMa

14

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
155,04
152,53
144,75
132,50
111,89
76,375
52,579
41,367
34,561
11,497
5,7044
3,8114
2,8643
2,2948
1,9144
1,6422
1,4378
1,2787
1,1513
1,0470
0,96007
0,88643
0,82328
0,76854
0,72062
0,67832
0,64071
0,60706
0,57676

h, KIDK/Kr
-2,3732
-1,3936
1,1736
4,8485
10,564
20,865
31,269
39,382
46,586
132,78
264,98
395,58
525,78
655,81
785,77
915,67
1045,5
1175,4
1305,2
14351
1564,9
1694,7
1824,6
1954,4
2084,2
2214,0
2343,9
2473,7
2603,5

S, KIK/(kr < K)
-1,6907
-1,3343
-0,602
0,21237

1,2464
2,8229
4,2176
5,1746
5,9342
11,289
14,960
17,078
18,576
19,737
20,685
21,486
22,180
22,791
23,339
23,834
24,286
24,701
25,086
25,444
25,780
26,094
26,391
26,672
26,938

cv, KIhK/(kr < K)
1,7265
1,8358
2,1983
24727
2,7093
2,9735
3,0273
3,0652
3,0905
3,1224
3,1225
3,1212
3,1201
3,1194
3,1188
3,1184
3,1181
3,1178
3,1176
3,1175
3,1173
3,1172
31171
3,1170
3,1169
3,1168
3,1168
3,1167
3,1167

op, KIK/(kr *K)
1,8394
2,1301
3,0464
4,4354
7,4576
12,333
8,8568
7,5574
6,9069
5,3843
5,2401
5,2133
5,2038
5,1994
5,1970
5,1956
5,1948
5,1942
5,1938
5,1935
5,1933
5,1932
5,1931
5,1930
5,1929
5,1929
5,1929
5,1928
5,1928



Ta6nuuya [I.7— TepmognHammnyeckne cBolicTBa renuns-4 npu gasnexdun 0,7 MMa

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
156,44
154,06
146,78
135,67
118,36
90,930
63,829
49,717
41,263
13,396
6,6410
4,4390
3,3370
2,6741
2,2313
1,9143
1,6763
1,4909
1,3424
1,2209
1,1195
1,0337
0,96012
0,89630
0,84043
0,79112
0,74728
0,70804
0,67271

17, ke
-1,7708
-0,81539
1,6838
5,1927
10,327
18,542
28,947
37,466
44,932
132,46
265,03
395,76
526,02
656,09
786,06
915,98
1045,8
1175,7
1305,5
14354
1565,2
1695,1
1824,9
1954,7
2084,5
2214,4
2344,2
2474,0
2603,8

S, KIK/(kr < K)
-1,7066
-1,3590
-0,64594
0,13208

1,0623
2,3208
3,7119
47171
5,5043
10,954
14,636
16,757
18,256
19,417
20,365
21,166
21,859
22,471
23,019
23,514
23,965
24,381
24,766
25,124
25,459
25,774
26,071
26,352
26,618

FOCT P 8.1033—2024

cv, KIhK/(kr < K)
1,6796
1,8091
2,1783
2,4527
2,6720
2,8877
2,9988
3,0425
3,0755
3,1235
3,1236
3,1221
3,1208
3,1200
3,1193
3,1188
3,1185
3,1182
3,1179
3,1177
3,1176
3,1174
3,1173
3,1172
31171
3,1170
3,1169
3,1169
3,1168

P, KIpK/(kr + K)
1,7861

2,0809
2,9493
4,1604
6,3669
10,249
9,4200
7,8581
7,1421
5,4148
5,2476
5,2165
5,2055
5,2004
51977
5,1961
5,1950
5,1944
5,1939
5,1936
5,1934
5,1932
5,1931
5,1930
5,1929
5,1928
5,1928
5,1928
5,1928

15



FOCT P 8.1033—2024

Tab6nuuya [I.8— TepmognHamunyeckne cBolicTBa renns-4 npy gasnexdun 0,8 Ma

16

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
157,77
155,50
148,65
138,43
123,29
100,78
74,822
58,008
47,970
15,290
7,5735
5,0643
3,8084
3,0527
2,5475
2,1860
1,9144
1,7028
1,5333
1,3946
1,2788
1,1808
1,0968
1,0239
0,96017
0,90385
0,85378
0,80896
0,76861

17, kOl
-1,1717
-0,23815
2,2015
5,5783
10,330
17,382
26,909
35,750
43,425
132,15
265,09
395,94
526,26
656,36
786,35
916,29
1046,1
1176,0
1305,9
1435,7
1565,6
1695,4
1825,2
1955,0
2084,9
22147
23445
2474,3
2604,2

S, KIK/(kr < K)
-1,7215
-1,3819
-0,68574
0,063303
0,92484
2,0063
3,2766
4,3197
5,1291

10,662
14,355
16,478
17,978
19,139
20,087
20,888
21,582
22,194
22,741
23,236
23,688
24,104
24,489
24,847
25,182
25,497
25,794
26,075
26,341

cv, KIhK/(kr < K)
1,6371
1,7839
2,1588
2,4345
2,6478
2,8326
2,9671
3,0224
3,0601
3,1246
3,1248
3,1229
3,1216
3,1206
3,1198
3,1193
3,1188
3,1185
3,1182
3,1180
3,1178
3,1176
3,1175
3,1174
3,1173
3,1172
31171
3,1170
3,1169

op, KIpK/(kr < K)
1,7382
2,0365
2,8668
3,9542
5,7138
8,5180
9,6679
8,1195
7,3195
5,4449
5,2550
5,2197
5,2072
5,2014
5,1983
5,1965
5,1953
5,1946
5,1940
5,1937
5,1934
5,1932
5,1931
5,1930
5,1929
5,1928
5,1928
5,1927
5,1927



FOCT P 8.1033—2024

Ta6nuuya I.9— TepmognHammnyeckne cBolicTBa renns-4 npu gasnexdun 0,9 Mra

r, K p, kr/m3 17, W/ S, KIK/(kr < K) cv, KIpK/(kr < K) o, KKK = K)
2,5000 159,04 -0,57579 -1,7357 1,5984 1,6948
3,0000 156,87 0,33788 -1,4033 1,7601 1,9962
4,0000 150,39 2,7247 -0,72214 2,1400 2,7954
5,0000 140,89 5,9925 0,002959 2,4172 3,7917
6,0000 127,31 10,467 0,81471 2,6288 5,2711
7,0000 108,00 16,794 1,7857 2,7991 7,4767
8,0000 84,705 25,308 2,9198 2,9337 9,2233
9,0000 66,138 34,210 3,9694 3,0040 8,3450
10,000 54,583 42,069 4,7983 3,0458 7,4662
25,000 17,176 131,85 10,404 3,1257 5,4742
50,000 8,5018 265,15 14,108 3,1259 5,2623
75,000 5,6876 396,12 16,232 3,1238 5,2229
100,00 4,2785 526,50 17,733 3,1223 5,2089
125,00 3,4303 656,63 18,894 3,1211 5,2024
150,00 2,8632 786,64 19,842 3,1203 5,1989
175,00 2,4572 916,59 20,644 3,1197 5,1969
200,00 2,1521 1046,5 21,337 3,1192 5,1956
225,00 1,9144 1176,3 21,949 3,1188 5,1947
250,00 1,7240 1306,2 22,497 3,1185 5,1941
275,00 1,5681 1436,0 22,992 3,1183 5,1937
300,00 1,4380 1565,9 23,444 3,1180 5,1934
325,00 1,3279 1695,7 23,859 3,1179 5,1932
350,00 1,2334 1825,5 24,244 3,1177 5,1931
375,00 1,1515 1955,4 24,602 3,1176 5,1929
400,00 1,0798 2085,2 24,938 3,1174 5,1928
425,00 1,0165 2215,0 25,252 3,1173 5,1928
450,00 0,96021 2344,8 25,549 3,1172 5,1927
475,00 0,90982 2474,7 25,830 3,1172 5,1927
500,00 0,86446 2604,5 26,096 31171 5,1927

17



FOCT P 8.1033—2024

Ta6nuuya MO — TepmoaMHaMMyeckme CBOICTBa renus-4 npu gasneHnn 1 Mra

18

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
160,26
158,18
152,02
14311
130,72
113,69
92,914
73,969
61,055
19,054
9,4261
6,3086
4,7473
3,8071
3,1783
2,7280
2,3895
2,1258
1,9145
1,7414
1,5971
1,4748
1,3699
1,2790
1,1993
1,1291
1,0665
1,0106
0,96026

17, kOl
0,016939
0,91246
3,2517
6,4273
10,689
16,513
24,210
32,848
40,848
131,55
265,22
396,31
526,74
656,90
786,94
916,90
1046,8
1176,7
1306,5
1436,4
1566,2
1696,0
1825,9
1955,7
2085,5
22153
2345,2
2475,0
2604,8

S, KIK/(kr < K)
-1,7491
-1,4234
-0,75572

-0,050913
0,72259

1,6166
2,6418
3,6593
4,5030
10,171
13,886
16,012
17,513
18,675
19,623
20,425
21,119
21,731
22,278
22,773
23,225
23,641
24,025
24,384
24,719
25,034
25,330
25,611
25,878

cv, KIhK/(kr < K)
1,5631
1,7376
2,1218
2,4007
2,6124
2,7764
2,9053
2,9860
3,0326
3,1268
3,1270
3,1247
3,1230
3,1217
3,1208
3,1201
3,1196
3,1192
3,1188
3,1185
3,1183
3,1181
3,1179
3,1178
3,1176
3,1175
3,1174
3,1173
3,1172

op, KIK/(kr *K)
1,6553
1,9594
2,7324
3,6589
4,9476
6,7757
8,4789
8,4419
7,5991
5,5029
5,2694
5,2261
5,2106
5,2034
5,1996
5,1973
5,1959
5,1949
5,1943
5,1938
5,1935
5,1932
5,1931
5,1929
5,1928
5,1927
5,1927
5,1926
5,1926



Ta6nuya 11 — TepMoarHaMMyeckme CBOICTBA renus-4 npy gasnexHunn 2 Mra

S, KIDK/(kr *K)

r, K
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
168,91
164,59
158,73
151,37
142,51
132,18
120,70
108,88
37,214
18,441
12,401
9,3643
7,5281
6,2959
54111
4,7446
4,2245
3,8072
3,4650
3,1792
2,9370
2,7291
2,5486
2,3906
2,2510
2,1268
2,0156
1,9154

17, KK/

6,5581
8,5815
11,238
14,559
18,602
23,431
29,056
35,350
129,23
265,98
398,18
529,16
659,64
789,87
919,95
1049,9
1179,8
1309,7
1439,6
1569,5
1699,3
1829,1
1959,0
2088,8
2218,6
2348,4
2478,2
2608,0

-1,5766
-0,99882
-0,40856

0,19503

0,81680

1,4603
2,1220
2,7846
8,6098
12,416
14,561
16,068
17,233
18,183
18,985
19,679
20,292
20,839
21,334
21,786
22,202
22,587
22,945
23,280
23,595
23,892
24,172
24,439

FOCT P 8.1033—2024

cv, KIhK/(kr < K) op, KIK/(kr *K)
1,5622 1,7050
1,9642 2,3387
2,2605 2,9810
2,4881 3,6710
2,6608 4,4268
2,7888 5,2341
2,8821 5,9945
2,9497 6,5478
3,1385 5,7277
3,1383 5,3354
3,1336 5,2557
3,1301 5,2267
3,1276 52131
3,1258 5,2057
3,1244 5,2013
3,1233 5,1985
3,1225 5,1966
3,1218 5,1954
3,1212 5,1945
3,1207 5,1938
3,1203 5,1933
3,1200 5,1930
3,1196 5,1927
3,1194 5,1925
3,1191 5,1924
3,1189 5,1923
3,1187 5,1922
3,1186 5,1921

19



FOCT P 8.1033—2024

Ta6nuya I.12— TepmoaMHammyeckme CBOINCTBa renus-4 npu gasneHny 3 Mra

20

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
178,38
177,06
173,55
168,93
163,30
156,74
149,32
141,17
132,49
53,797
27,037
18,283
13,855
11,165
9,3545
8,0505
7,0662
6,2967
5,6785
5,1709
4,7466
4,3867
4,0775
3,8091
3,5738
3,3658
3,1808
3,0150
2,8656

17, kOl
11,306
12,014
13,855
16,255
19,212
22,727
26,806
31,444
36,614
128,17
267,00
400,15
531,63
662,40
792,81
923,01
1053,0
1183,0
1313,0
14429
1572,7
1702,6
1832,4
1962,2
2092,0
2221,8
2351,6
2481,4
2611,2

S, KIK/(kr < K)
-1,9406
-1,6833
-1,1577
-0,62429

-0,086837
0,45397
0,9978

1,5434
2,0877
7,6810
11,547
13,708
15,222
16,389
17,340
18,143
18,838
19,450
19,998
20,493
20,945
21,361
21,745
22,104
22,439
22,754
23,050
23,331
23,597

cv, KIhK/(kr < K)
1,2177
1,4444
1,8420
2,1508
2,3933
2,5814
2,7243
2,8310
2,9099
3,1496
3,1498
3,1424
3,1371
3,1334
3,1307
3,1286
3,1270
3,1257
3,1247
3,1239
3,1231
3,1225
3,1220
3,1215
3,1211
3,1208
3,1205
3,1202
3,1199

P, KIp/(kr < K)
1,2806

1,5566
2,1224
2,6781
3,2350
3,7968
4,3606
4,9116
5,4166
5,8376
5,3898
5,2822
5,2415
5,2221
52114
5,2051
5,2010
5,1983
5,1964
5,1951
5,1942
5,1935
5,1929
5,1925
5,1922
5,1920
5,1918
5,1917
5,1916



Ta6nuuya I.13— TepmogMHammyeckme CBOICTBa renus-4 npy gasneHnn 4 MMa

r, K
2,5000
3,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
184,96
183,75
176,78
172,07
166,66
160,64
154,08
147,11
68,620
35,212
23,962
18,225
14,722
12,356
10,647
9,3551
8,3431
7,5289
6,8596
6,2996
5,8242
5,4155
5,0604
4,7490
4,4737
4,2286
4,0089
3,8109

17, ke
16,634
17,302
21,249
23,987
27,216
30,923
35,092
39,699
128,11
268,27
402,22
534,14
665,18
795,76
926,08
1056,2
1186,2
1316,2
1446,1
1576,0
1705,8
1835,7
1965,5
2095,3
22251
2354,9
24847
26144

S, KIK/(kr < K)
-2,0105
-1,7678
-0,78174
-0,28403
0,21280
0,70711

1,1975
1,6825
7,0237
10,927
13,101
14,620
15,789
16,742
17,545
18,241
18,853
19,401
19,896
20,348
20,764
21,149
21,507
21,842
22,157
22,454
22,734
23,001

FOCT P 8.1033—2024

cv, KIhK/(kr < K)
1,1571
1,3602
2,0619
2,3157
2,5160
2,6712
2,7896
2,8790
3,1606
3,1613
3,1512
3,1441
3,1392
3,1356
3,1328
3,1307
3,1290
3,1276
3,1265
3,1255
3,1247
3,1240
3,1234
3,1229
3,1224
3,1220
3,1216
3,1213

op, KIbK/(kr + K)
1,2175

1,4577
2,4871
2,9855
3,4706
3,9408
4,3923
4,8159
5,8901
5,4325
5,3054
5,2551
5,2305
5,2169
5,2087
5,2034
5,1999
5,1975
5,1957
5,1945
5,1936
5,1929
5,1923
5,1919
5,1916
5,1914
5,1912
5,1911

21



FOCT P 8.1033—2024

Ta6nuuya [I.14— TepmoavHammyeckme CBOINCTBa renus-4 npv gasneHnn 5 Ma

22

r, K
2,5000
3,0000
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
190,63
189,50
186,74
183,26
179,14
174,45
169,27
163,67
157,72
81,808
42,971

29,444
22,477
18,201

15,302
13,203
11,612
10,364
9,3587
8,5313
7,8384
7,2496
6,7432
6,3028
5,9164
5,5747
5,2703
4,9973
4,7513

17, kOl
21,802
22,443
24,067
26,176
28,760
31,798
35,269
39,151
43,420
128,78
269,77
404,37
536,70
667,98
798,72
929,14
1059,3
1189,4
13194
1449,3
1579,2
1709,1
1838,9
1968,7
2098,5
2228,3
2358,1
2487,9
2617,6

S, KIK/(kr < K)
-2,0728
-1,8394
-1,3757
-0,90688
-0,43716
0,030257
0,49314
0,94991

1,3993
6,5180
10,444
12,629
14,152
15,324
16,278
17,082
17,778
18,390
18,938
19,434
19,886
20,301
20,686
21,045
21,380
21,694
21,991
22,272
22,538

cv, KIhK/(kr < K)
1,1235
1,2977
1,6668
1,9880
2,2500
2,4599
2,6251
2,7531
2,8516
3,1726
3,1728
3,1600
3,1511
3,1449
3,1404
3,1370
3,1344
3,1323
3,1305
3,1291
3,1279
3,1269
3,1261
3,1253
3,1246
3,1240
3,1235
3,1231
3,1227

op, KIK/(kr *K)
1,1837
1,3877
1,8669
2,3496
2,8140
3,2581
3,6804
4,0796
4,4533
5,9028
5,4650
5,3255
5,2674
5,2384
5,2221
5,2122
5,2058
5,2015
5,1985
5,1964
5,1948
5,1937
5,1928
5,1922
5,1917
5,1913
5,1910
5,1908
5,1906



FOCT P 8.1033—2024

Ta6nuuya [I.15— TepmoaMHammyeckme cBOICTBa renus-4 npu gasnexun 10 Mra

r, K
4,0000
5,0000
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
208,54
206,04
203,23
200,12
196,73
193,10
189,29
128,96
76,231

54,144
42,115
34,511

29,255
25,398
22,444
20,108
18,214
16,646
15,327
14,202
13,231

12,384
11,639
10,978
10,389
9,8597
9,3814

17, ke
47,928
49,712
51,885
54,433
57,335
60,563
64,092
138,70
279,86
416,33
550,01
682,24
813,62
944,49
1075,0
1205,3
13354
1465,4
1595,4
17253
1855,1
1984,9
2114,7
2244,4
2374,1
2503,9
2633,6

S, KIK/(kr < K)
-1,7143
-1,3180
-0,92276
-0,53065
-0,14371
0,23618
0,60767
5,0245
8,9438

11,159
12,698
13,878
14,836
15,643
16,341
16,954
17,503
17,999
18,451
18,867
19,252
19,610
19,945
20,259
20,556
20,837
21,103

cv, KIhK/(kr < K)
1,4416
1,7513
2,0232
2,2563
2,4506
2,6094
2,7377
3,2337
3,2280
3,2027
3,1852
3,1730
3,1642
3,1575
3,1524
3,1482
3,1449
3,1421
3,1398
3,1378
3,1361
3,1346
3,1333
3,1321
3,1311
3,1302
3,1294

P, KIpK/(kr + K)
1,5852

1,9803
2,3638
2,7291
3,0694
3,3827
3,6698
5,6437
5,5469
5,3902
5,3124
5,2693
5,2434
5,2269
5,2160
5,2084
5,2030
5,1991
5,1963
5,1941
5,1925
5,1913
5,1903
5,1896
5,1891
5,1886
5,1883

23



FOCT P 8.1033—2024

Ta6nuuya [I.16— TepmoavHaMmmyeckme CBOICTBa renus-4 npu gasnexuy 20 Mra

24

r, K
6,0000
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
231,74
229,52
227,15
224,65
222,04
178,36
123,28
93,025
74,750
62,551
53,815
47,239
42,105
37,983
34,598
31,769
29,368
27,305
25,512
23,941
22,551
21,314
20,206
19,206
18,301

17, kOl
94,543
96,718
99,190
101,94
104,96
170,11
306,24
443,51
578,45
711,71
843,87
975,31
1106,2
1236,8
1367,2
1497,3
1627,3
1757,2
1887,1
2016,9
2146,6
2276,3
2405,9
2535,5
2665,1

S, KIK/(kr < K)
-1,4450
-1,1102
-0,78052
-0,45616
-0,13811
3,7045
7,4631
9,6908

11,244
12,433
13,397
14,208
14,907
15,523
16,072
16,568
17,021
17,437
17,821
18,180
18,514
18,829
19,125
19,406
19,672

cv, KIhK/(kr < K)
1,7966
2,0197
2,2268
2,4093
2,5656
3,3149
3,3256
3,2805
3,2484
3,2257
3,2091
3,1965
3,1867
3,1789
3,1725
3,1671
3,1626
3,1588
3,1555
3,1526
3,1501
3,1479
3,1459
3,1441
3,1425

op, KIK/(kr *K)
2,0274
2,3245
2,6171
2,8924
3,1454
5,1124
5,5341
5,4416
5,3591
5,3051
5,2701
5,2465
5,2301
5,2183
5,2097
5,2033
5,1984
5,1947
5,1919
5,1897
5,1879
5,1866
5,1855
5,1847
5,1841



FOCT P 8.1033—2024

Ta6nuuya [I.17 — TepmoaMHammyeckme cBoicTBa renus-4 npu gasnexunn 30 Mla

r, K
7,0000
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
249,25
247,19
245,06
242,86
206,78
155,41

122,46
100,96
85,932
74,840
66,311

59,541

54,034
49,463
45,607
42,310
39,458
36,966
34,770
32,820
31,077
29,509
28,091

26,804

h, KKK
135,82
138,11
140,65
143,44
204,30
335,79
472,51
607,82
741,62
874,26
1006,0
1137,3
1268,1
1398,5
1528,8
1658,9
1788,8
1918,6
2048,4
2178,0
2307,6
2437,2
2566,8
2696,3

S, KIK/(Kr < K)
-1,4823
-1,1776
-0,87822

0,58428

3,0018
6,6216
8,8394
10,396
11,591
12,558
13,371
14,072
14,688
15,238
15,735
16,188
16,604
16,988
17,346
17,681
17,996
18,292
18,572
18,838

cv, KIhK/(kr < K)
1,8860
2,0831
2,2701
2,4379
3,3517
3,4055
3,3489
3,3053
3,2739
3,2507
3,2330
3,2191
3,2078
3,1987
3,1910
3,1845
3,1790
3,1742
3,1700
3,1664
3,1631
3,1602
3,1576
3,1553

op, KIK/(kr *K)
2,1557
2,4147
2,6703
2,9105
4,8075
5,4657
5,4463
5,3797
5,3263
5,2873
5,2596
5,2396
5,2251
5,2142
5,2060
5,1997
5,1948
5,1910
5,1880
5,1857
5,1838
5,1823
5,1812
5,1802

25



FOCT P 8.1033—2024

Ta6nuuya [I.18— TepmoaMHammyeckme cBOWCTBa renus-4 npu gasnexun 40 Ma

26

r, K
8,0000
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
262,80
260,78
258,73
226,77
179,43
145,85
122,65
105,86
93,151

83,193
75,176
68,578
63,051

58,351

54,305
50,784
47,692
44,955
42,514
40,324
38,349
36,557
34,925

17, kOl
174,78
177,23
179,90
238,39
366,25
502,11
637,50
771,56
904,50
1036,6
1168,0
1299,0
1429,6
1559,9
1690,0
1819,9
1949,8
2079,5
2209,1
2338,6
2468,2
2597,6
2727,1

S, KIK/(kr < K)
-1,4914
-1,2042
-0,92256
2,5230
6,0379
8,2407
9,7990

10,995
11,965
12,780
13,482
14,099
14,649
15,146
15,599
16,015
16,400
16,758
17,092
17,406
17,703
17,983
18,248

cv, KIhK/(kr < K)
1,9901
2,1724
2,3436
3,3691
3,4693
3,4090
3,3568
3,3183
3,2894
3,2671
3,2495
3,2353
3,2236
3,2138
3,2055
3,1984
3,1922
3,1868
3,1821
3,1779
3,1741
3,1708
3,1677

op, KIK/(kr *K)
2,3234
2,5591
2,7877
4,6252
5,3852
5,4405
5,3881
5,3381
5,2992
5,2696
5,2474
5,2306
5,2179
5,2082
5,2007
5,1948
5,1902
5,1865
5,1836
5,1813
5,1794
5,1779
5,1768



FOCT P 8.1033—2024

Ta6nuuya [I.19— TepmoaMHammyeckme CBOICTBa renvs-4 npu gasneHuny 50 Mra

r, K
9,0000
10,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
273,89
271,85
242,23
198,42
165,18
141,08
123,15
109,31
98,303
89,324
81,860
75,554
70,154
65,477
61,385
57,774
54,565
51,693
49,107
46,767
44,639
42,696

17, ke
212,05
214,69
271,85
396,95
531,76
667,13
801,38
934,53
1066,8
1198,4
1329,5
1460,2
1590,6
1720,7
1850,7
1980,5
2110,2
2239,8
2369,3
2498,7
2628,1
2757,5

S, KIK/(kr < K)
-1,4888
-1,2117
2,1573
5,5944
7,7791
9,3371

10,535
11,506
12,322
13,025
13,643
14,194
14,691
15,144
15,560
15,945
16,303
16,637
16,951
17,247
17,527
17,792

cv, KIhK/(kr < K)
2,1099
2,2789
3,3787
3,5204
3,4618
3,4037
3,3593
3,3255
3,2992
3,2783
3,2614
3,2474
3,2356
3,2256
3,2170
3,2096
3,2031
3,1973
3,1922
3,1876
3,1835
3,1798

P, KIpK/(kr + K)
2,5250

2,7380
4,5118
5,3044
5,4277
5,3943
5,3464
5,3073
5,2770
5,2536
5,2355
5,2214
5,2104
5,2017
5,1949
5,1895
5,1852
5,1817
5,1790
5,1768
5,1750
5,1736
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FOCT P 8.1033—2024

Ta6nuuya [I.20— TepmoavHaMmyeckme CBOICTBa renvs-4 npu gasneHny 60 Ma

S, KIDK/(kr *K)

28

r, K
15,000
20,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
273,78
264,33
254,87
213,99
181,56
157,08
138,40
123,75
111,95
102,22
94,067
87,123
81,138
75,925
71,343
67,282
63,659
60,406
57,468
54,802
52,372
50,147

h, KIDK/Kr
266,89
285,74
304,59
427,65
561,30
696,52
830,94
964,29
1096,7
1228,5
1359,7
1490,5
1620,9
1751,1
1881,1
2010,9
2140,6
2270,1
2399,6
2529,0
2658,3
2787,6

-0,36577
0,74637
1,8585
5,2390
7,4043
8,9604
10,160
11,132
11,949
12,653
13,271
13,823
14,320
14,773
15,189
15,574
15,932
16,266
16,580
16,876
17,156
17,421

cv, KIhK/(kr < K)

2,6237
3,0048
3,3859
3,5622
3,5082
3,4465
3,3973
3,3593
3,3295
3,3057
3,2863
3,2701
3,2566
3,2450
3,2350
3,2264
3,2188
32121
3,2061
3,2008
3,1960
3,1916

op, KIK/(kr < K)
3,3142
3,8782
4,4422
5,2309
5,4068
5,3979
5,3546
5,3146
5,2831
5,2587
5,2395
5,2244
5,2124
5,2028
5,1952
5,1891
5,1842
5,1802
5,1770
5,1744
5,1724
5,1707



Ta6bnuuya 21 — TepMmoavHaMMyeckme CBOWCTBa renus-4 npu gasneHun 70 Ma

S, KIDK/(kr *K)

r, K
15,000
20,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
284,13
274,86
265,59
227,10
19571
171,18
152,03
136,79
124,38
114,06
105,34
97,878
91,403
85,734
80,728
76,276
72,288
68,697
65,444
62,485
59,781
57,301

h, KKK
298,97
317,80
336,62
458,20
590,70
725,63
860,16
993,71
1126,3
12582
13895
15204
16509
1781,1
9111
2040,9
2170,6
23001
24295
25589
2688,2
28174

-0,62287
0,49007
1,6030
4,9437
7,0898
8,6423
90,8433
10817
11,635
12,339
12958
13510
14,007
14,460
14,877
15,261
15,619
15954
16,267
16,563
16,843
17,108

FOCT P 8.1033—2024

cv, KIK/(kr < K) op, KK/(kr *K)
2,6210 3,344
3,0072 38761
3,3033 4,4028
35974 51683
35493 5,3801
34857 53973
34328 53621
3,3012 53224
3,3582 52893
33317 52634
3,3100 52431
3,2019 52271
32767 52143
32637 5,2040
32524 5,1956
3,2426 51889
3,2340 51834
3,2264 51790
3,219 51754
32136 51724
32081 5,1700
3,2032 5,1681
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Ta6bnuuya [I.22— TepmoavHaMmmyeckme cBOICTBa renus-4 npu gasneHun 80 Mra

r, K
15,000
20,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
20341
284,17
274,93
238,37
208,10
183,75
164,34
148,67
135,79
125,00
11582
107,92
101,03
94,971
89,600
84,804
80,495
76,603
73,069
69,845
66,894
64,180

17, KK/
330,07
349,02
367,97
488,54
619,98
754,49
889,04
1022,7
11555
1287,6
14190
1550,0
1680,6
1810,8
1940,8
2070,6
2200,3
23298
2459,2
2588,5
27177
28469

S, KIK/(kr < K)
-0,8703
0,2536
13775
4,6915
6,8200
8,3676
9,5687
10544
11,363
12,068
12,687
13,239
13,737
14,190
14,607
14,991
15,349
15,684
15,997
16,293
16,572
16,837

cv, KIhK/(kr < K)
2,6383
3,0203
3,4022
3,6280
3,5859
3,5216
3,4659
34212
3,3855
3,3566
3,3328
33129
3,2961
3,2817
3,2692
3,2584
3,2488
3,2404
3,2328
3,2260
3,219
3,2144

op, KIK/(kr *K)
3,4336
3,9096
4,3856
51172
5,3502
5,3919
53677
5,3304
5,2963
5,2686
5,2469
52297
52161
5,2051
5,1961
5,1888
51829
51780
51740
51707
5,1680
5,1658



Ta6nuuya [I.23— TepmogvHammyeckme cBOICTBa renus-4 npu gasnexuny 90 Mra

S, KIDK/(kr *K)

r, K
15,000
20,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
301,88
292,55
283,22
248,22
219,06
195,06
17554
159,58
146,33
13516
12561
117,33
110,09
103,69
98,007
92,910
88,317
84,156
80,369
76,907
73,730
70,804

h, KKK
360,26
379,48
398,70
518,63
649,11
783,13
917,62
10514
11844
1316,7
14482
15793
17099
1840,2
1970,2
2100,0
22297
2359,2
2488,6
2617,8
27470
2876,1

-1,1148
0,029434
11736
44714
6,5844
8,1261
9,3266
10,303
11,123
11,829
12,449
13001
13,499
13,953
14,369
14,754
15112
15,446
15,760
16,055
16,335
16,599
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cv, KIhK/(kr < K) op, KIK/(kr *K)
2,6764 3,5674
3,0449 3,9764
34134 4,384
3,6552 50771
3,6188 5,3196
3,5546 53821
3,4969 53704
3,449 53374
34114 5,3035
3,3803 52746
3,3546 52513
33331 5,2328
3,3148 52181
3,2901 5,2063
3,2855 51967
32737 5,1889
3,2632 5,1824
3,2539 51771
3,2456 51728
3,2382 51692
3,2315 5,1662
3,224 51637
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Tab6nuuya [I.24— TepmoanMHaMmyeckme cBoicTBa renvs-4 npu gasneHnn 100 MMa

r, K
15,000
20,000
25,000
50,000
75,000
100,00
125,00
150,00
175,00
200,00
225,00
250,00
275,00
300,00
325,00
350,00
375,00
400,00
425,00
450,00
475,00
500,00

p, kM3
309,68
300,18
290,68
256,96
228,85
205,30
185,80
169,65
156,13
144,64
134,77
126,19
11864
111,96
105,99
100,63
95,785
91,385
87,370
83,693
80,311
77,191

17, KK/
389,63
409,24
428,85
548,44
678,12
811,59
945,93
1079,8
12130
13454
14771
1608,2
17389
1869,3
1994
21292
22588
2388,3
2517,7
2646,9
27761
20051

S, KIK/(kr < K)
-1,3604
-0,18718
0,98599
4,2760
6,3759
7,9113
91104
10,087
10,908
11,615
12,236
12,788
13,287
13,740
14,157
14,542
14,899
15234
15547
15,843
16,122
16,387

cv, KIhK/(kr < K)
2,7360
3,0816
34273
3,6801
3,6487
3,5851
3,5259
34765
3,4362
34031
3,3756
3,3525
3,3329
3,3160
3,3013
3,2885
3,2772
32671
3,2581
3,2501
3,2428
3,2362

op, KIK/(kr *K)
3,7516
4,0753
4,3990
5,0469
52901
5,3690
5,3700
5,3429
5,3105
5,2809
5,2563
5,2364
5,2205
5,2078
51975
51891
51822
51765
51717
51678
5,1646
51619
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MpunoxeHve [
(o6s13aTENIBHOE)

ANTOpPUTM pacyeTa NIOTHOCTU renunsi-4 Ha IMHUM HacblWeHUs
N AaB/ieHUs HacbIWEeHHOTo napa resns-4 nTepayMoHHbIM MeTOA0M

OTHOCUTE/bHbIE MIOTHOCTU XWAKOCTM M Napa W' v W' Ha JIMHUWA HACbILLEHNST ONpesenstoT peLleHneM ypaBHe-
Hui1 (5) no meToay HbloTOHA B crieAytowem NTepalymoHHOM npolecce.
HavanbHoe npubnmxeHne AN MIOTHOCTM XWAKOW dasbl W' npu 3afaHHol TemnepaTtype T paccuuTbiBalOT Mo

dopmyne
w':i+Z/_rl>/(1-*)(f- (A1)

MapameTpsl /1; u f-B ypaBHeHun (O.1) npeactaBneHbl B Tabnmuye A.3.
HauanbHoe npubnwmwxeHve aas naoTHOCTM ra3oobpasHoi diasbl W' nNpu 3afaHHON Temnepatype I paccumTbiBaoT
no doopmyne

e @2

MapameTpsl /1; u f, B ypaBHeHUn ([.2) npeacTtaBneHsl B Tabnvue A.4.
HauanbHoe npubnwkeHue a1a AaBfeHns Ha IMHWW HaCbILLEHNA PS ONpeaensoT no opmyne

P5(T) =exp k)

KoathdomumeHTsl 11+ feB ypasHeHun ([.3) npuBeaeHbl B Tabnuue A.5.
MTepaumnoHHbIii NpoLecc BbINO/HAKT MO C/eAyoWwemMy anroputmy:
1) W' nto" Ha K-M UTepaLMoHHOM Liare (HaumMHas ¢ K = 1) onpefensioT U3 BbliPaXKeHWi

v - 0et[%] 1o
Aw'M = detfal] 1Y =12 (0-4)

A~ detfeg) " 17=12

L L 1.7=12
det[ayM 9

WW =0)(*~1) + /[ coW,

6
u)'wW=a),(*-i)+ A WW. (6)
DneMeHTbl onpegenuteneii Jo  wmc|*  paccuuTbiBAIOT MPU MIOTHOCTSX HA MTEpaLMOHHOM Lware (K - 1),
T.e npuw(kK Ln " [, N3 HMXeCNeayLNX BbIpaXKEHWIA:
Bl "
am=s%al 2 a2l="r;a2 2 ~ i)
*M =-A; bj2=-B"; £2l=4=> bir =- W (29

33
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Cuy=B;cl2=-F{, cc1=—; C2 = (0-9)

3pecb B'=1+A\\ B"=1+ /", komnnekcobl J11 paccuntbiBatoT no (b.8); dyHkumm F.,, F2 onpegenstot no (5);
2) KpuTepwuii 3aBepLUEHNS UTEPaLMOHHOro nNpouecca onpeaensioT cieayowmym 06pa3omM

Aw'M <10-6 n Aw"M
w'W < »

Ecnm kputepuii ([4.10) He BbINOSHAETCS, TO HEOGXOAUMO NPOAC/HKUTL UTEPALMOHHBIV MPOLIECC, HauMHas c nyHkTa 1),
B 06paTHOM c/yyae NepenTn K MyHKTy 3);
3) BblMUCAAKT NAOTHOCTM P’ U pP", KI/M3, AaBNeHNe HacbILLEeHHOro napa ps, MMa:

(a-11)

(@-12)

34
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MpunoxeHve E
(o6s13aTENIBHOE)

CTaHpapTHble CNpaBOYHble AaHHble O M/IOTHOCTU, AHTANIbMUK, SHTPOMUU, N3OXOPHOI
M N306apHON TENOEMKOCTAX Frenns-4 Ha IMHUN HacbllWeHns

Ta6nnya EI1— TepmoayHamuyeckve CBOCTBA refiusi-4 B ra3006pa3HOM COCTOSIHWM HA JIMHWW HACbILLEHMS

rK pv, Ma p", Kiv3 h”, KIK/KT S KIpW(kr m) e, KWK oK) g, KKK < K)
2,5000 0,010228 2,139 17,143 7,6859 3,1070 5,6356
2,6000 0,012376 2516 17,508 7,4667 3,1084 5,7089
2,7000 0,014814 2,933 17,858 7,2603 31104 5,7904
2,8000 0,017562 3,393 18,191 7,0652 31129 5,8808
2,9000 0,020638 3,899 18,508 6,8798 3,1160 5,9812
3,0000 0,024062 4,453 18,806 6,7028 3,119 6,0927
3,1000 0,027851 5,058 19,087 6,5331 31238 6,2167
3,2000 0,032025 5718 19,347 6,3697 3,1287 6,3548
3,3000 0,036601 6,437 19,588 6,2117 31342 6,5091
3,4000 0,041600 7,217 19,807 6,0583 3,1403 6,6822
3,5000 0,047038 8,065 20,003 5,9086 31471 68771
3,6000 0,052936 8,986 20,175 5,7620 3,1546 7,0978
3,7000 0,059312 9,986 20,321 5,6176 3,1629 7,3495
3,8000 0,066186 11,073 20,439 54749 31721 7,6387
3,9000 0,073578 12,256 20,527 5,3329 3,1823 7,9743
4,0000 0,081510 13547 20,581 51910 3,1936 8,3682
4,1000 0,090001 14,959 20,599 5,0482 3,2063 8,8368
4,2000 0,099076 16,510 20,576 4,9035 3,2208 9,4036
4,3000 0,10876 18222 20,506 4,7557 3,2376 10,103
4,4000 0,11908 20,124 20,383 4,6035 3,2574 10,987
4,5000 0,13006 22,255 20,196 4,4449 32811 12,138
4,6000 0,14174 24,670 19,932 42774 3,3100 13,693
4,7000 0,15414 27,449 19574 4,0978 3,3458 15,895
4,8000 0,16733 30,712 19,093 3,9009 3,384 19,219
4,9000 0,18134 34,665 18,444 3,6785 3,4449 24,893
5,0000 0,19624 39,707 17,537 3,4142 3,6196 37,195
5,1000 021211 46,850 16,160 3,0686 4,0598 76,045
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Ta6nuuya E.2— TepmoauHammyeckue CBOMCTBA reiusi-4 B XMAKOM COCTOSIHUM Ha SIMHUM HAChILLEHNS!

36

r, K
2,5000
2,6000
2,7000
2,8000
2,9000
3,0000
3,1000
3,2000
3,3000
3,4000
3,5000
3,6000
3,7000
3,8000
3,9000
4,0000
4,1000
4,2000
4,3000
4,4000
4,5000
4,6000
4,7000
4,8000
4,9000
5,0000
5,1000

pv, Ma
0,010228
0,012376
0,014814
0,017562
0,020638
0,024062
0,027851
0,032025
0,036601
0,041600
0,047038
0,052936
0,059312
0,066186
0,073578
0,081510
0,090001
0,099076
0,10876
0,11908
0,13006
0,14174
0,15414
0,16733
0,18134
0,19624
0,21211

p, k/m3
144,883
144,293
143,622
142,880
142,071
141,200
140,267
139,273
138,215
137,093
135,903
134,640
133,300
131,875
130,358
128,738
127,003
125,135
123,114
120,912
118,492
115,800
112,760
109,255
105,083
99,841

92,497

h\ KIDK/KT
-5,9884
-5,7427
-5,494
-5,2388
-4,9745
—4,6995
—4,4123
-4,1119
-3,7973
-3,4674
-3,1212
-2,7576
-2,3754
-1,9731
-1,5491
-1,1013
-0,6275
-0,1245
0,4113
0,9848
1,6021
2,2722
3,0074
3,8270
4,7632
5,8798
7,3470

S, Kx/(kr mK)
-1,56664
-1,47609
-1,38864
-1,30279
-1,21764
-1,13260
-1,04728
-0,96140
-0,87474
-0,78710
-0,69831
-0,60818
-0,51651
-0,42307
-0,32758
-0,22973
-0,12912
-0,02527
0,082443
0,19481
0,31293
0,43827
0,57302
0,72053
0,88658

1,08274
1,34049

cV, KIDK/(kr « K)
2,1418
2,0620
2,0241
2,0126
2,0178
2,0336
2,0562
2,0829
2,1121
2,1428
2,1744
2,2063
2,2384
2,2707
2,3032
2,3360
2,3694
2,4038
2,4397
2,4779
2,5196
2,5667
2,6218
2,6893
2,7773
2,9284
3,2683

cp', KIDK/(KT < K)
2,3342
2,3253
2,3604
2,4244
2,5084
2,6077
2,7195
2,8426
2,9769
3,1231
3,2825
3,4572
3,6501
3,8649
4,1069
4,3829
4,7026
5,0796
5,5336
6,0947
6,8108
7,7629
9,1000
11,128
14,605
21,969
46,845
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