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MEXTIOCYIAAPCTBEHHDGBDHWH CTAHIAPT

I'A3 ITPUPOJAHBIN. METOIbBI PACUETA ®UBNYECKHUX CBOUCTB

Onpenenenne pu3MIECKHX CBOACTB NPHPOIHOrO rasa,
ero KOMIIOHEHTOB ¥ MPOJAYKTOB €ro nepepacoTsu

Natural gas. Methods of calculation of physical properties.
Definition of physical properties of natural gas,
its components and processing products

Hara spegennsa 1997—07—01

1 HASBHAYEHWE U OBJACTH NIPUMEHEHHNA

Hacrosiiuymi ctaHnapT npegHasHAYeH 1T MPaKTUYECKOro IfpMMEHe-
HUSI IIPY KOCBEHHOM ONpeAcJAcHUM KO3PIHUHEHTa CKUMAEMOCTH, IUIOT-
HOCTH, oKas3aTeas anuabdarThbl, CKOPOCTH 3BYKa, IMHAMHYECKOHN BSI3KOCTU
¥ 0ObEMHOM yIeJIbHOM TEIUIOTH CTOpaHHs MPHUPONHOIO ra3a, ero KOMIo-
HEHTOB M TIPOJYKTOB €ro IepepadboTKA Mo U3MEPEHHBIM 3HAYCHUSIM [JaB-
JICHUSI, TEMIIEpaTypbl, KOMIIOHEHTHOIO COCTaBa M IUIOTHOCTH IIpH
CTaHJZAPTHLIX YCJIOBUSIX.

HUcrionb3yeMbIE€ B HACTOSILIEM CTAaHAAPTE ONpPEACICHUS U 0003HAYCHHS
npvBeleHBl B cooTBeTcTBYIOIIMX paszaenax ['OCT 30319.0.

2 HOPMATHUBHDBIE CCBLIKHA

B HacTosiieM cTaHHapTe UCIIOIb30BaHbI CChUIKM Ha CAEAYIOLINE CTaH-
HAPTHI:

['OCT 22667—82 I'a3bl roprouue nNpuponHbie. PacueTHBIN MeTox oIpe-
JeJJEHUsT TEIJIOThI CrOpaHusl, OTHOCHTEJIBHOIT TUIOTHOCTH U 4ucia BoO0Oe

I'OCT 30319.0—96 TI'az npupoxusbiii. Meronbsl pacuera PHU3INYECKHX
cpoyicTB. OO1MEe ITONOXKEHUS]

'OCT 30319.2—96 TI'az npuponHblii. MeToanl pacyera pUIHMIECKUX
cBoicTB. OnpenencHue KkoapPpuuueHTa CKUMAEMOCTH

I'OCT 30319.3—96 I'a3s npuponusiii. MeToab! pacueTa pH3UYECKHX
ceoicTB. OnpeneneHre puU3anIeCKUX CBOMCTB MO YPABHEHHUIO COCTOSIHUS

I'CCCJl 4—78 IlnoTHOCTb, SHTAIBITUS, SHTPONUA U U300apHast TEII-

JIOEMKOCTb XHUIKOro M raszoobpasHoro asora mnpu TteMmmeparypax 70—
1500 K v gasaenunsix 0,1—1000 MTJla

HN3inanne opuimainHOe
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I'CCCll 8—79 IlioTHOCTb, SHTAIBIIUS, FHTPOIIUS M M300apHaA Tell-
JJOEMKOCTb XHJIXOro ¥ razoo0bpasHoro Bo3myxa mnpu temrieparypax 70—
1500 K v gasnenusix 0,1—100 Mlla

I'CCCIl 17--81 JluHamudeckast BSI3KOCTb M TEIUIONPOBOJHOCTH
r'eJIMsl, HEOHA, aproHa, KpUIITOHA M KCEHOHA MPH aTMOC(HEePHOM JABJICHUM
B MHTEPBAJIE TEMIIEPATYP OT HOPMAJbHEIX TOYEK KUIeHHUs 1o 2500 K

I'CCCJH] 18—81 Meran xunkuii ¥ raszoobpasHbeiii. I1n1oTHOCTE, 2H-
TaNbIYA, SHTPONUA M U300apHas TeIUIOEMKOCTh NpU TeMmrieparypax 100—
1000 K u nasnenuax 0,1—100 MIla

ICCCI 19—81 Kucnopoxm Xuiakuid U raszoodbpasHniii. IlmoTHoCTb,
SHTAJNBIIUA, DHTPONMUA M HU300apHasi TEILIOEMKOCTh MpU TEMIIEparypax
70—1000 K u paBinenusx 0,1—100 MTIla

TCCCJl 47—83 DTtuneH xupkuil U razoodpasumii. 11noTHOCTE, 3H-
TaJIbIINA, SHTPOIIHUA U U300apHas TEIUIOEMKOCTD ITpH TeMIiepaTtypax 130—
450 K u naBnenusix 0,1—100 MIla

I'CCCH 48—83 3ran xunkuil ¥ razoobpasHeiil. II1oTHOCTS, 3HTAJB-
M1, SHTPONHUS M H300apHast TeIUIOeMKOCTb IpH TeMieparypax 100—
500 K u maBnenmsx 0,1—70 MIla

I'CCCHl 70—84 [emnii-4 xunxui v razoodpasubsiii. IlnoTHOCTH, 5H-
TAJBIIHUS, SHTPONMUSA U U300apHaa TEIUIOEMKOCTD I[TpHU TeMIlepaTypax 2,4—
450 K u pasaeHusx 0,05—100 MIla

I'CCCH 94—86 Meran. KoadduimeHTE TMHAMHYECKON BA3KOCTH M
TEIUIONPOBOAHOCTU IIpU TeMreparypax 911000 K u gaBaeHusix otT co-
OTBETCTBYIOLIMX pa3pexeHHomy rasy xo 100 Mlla

FCCCJl 95-86 KpunroH Xuikuii n razoo0pasHeiii. IL1oTHOCTE, 3H-
TaIbIIMA, SHTPOMUS, M300apHasl TEIUIOEMKOCTh U CKOPOCTBH 3ByKa IIpH
TeMieparypax 120—1300 K u pasnenusax 0,1—100 MIla

I'CCC]l 96—86 Iuoxcun yrepona XUIKWi ¥ razooopasneiit. ITinor-
HOCTD, PAKTOp CXKUMACMOCTH, SHTAIBIMUS, SHTPOITU, U300apHas TEIUIO-
€MKOCTb, CKOPOCTb 3BYKa U KO3)IULIKHEHT 0OBEMHOT0 paCUIMPEHHUs ITpH
teMmmepatypax 220—1300 K u nasnenusx 0,1—100 MIla

I'CCC 110—87 Ouoxcupn yriaepona. Ko3adduiiueHTs AUHaMU4Yec-
KO BSI3KOCTH M TeIUIoNpoBoaHOCcTH npyu teMIeparypax 220—1000 K u
IAaBJIEHUAX OT COOTBETCTBYIOILUMX paspexeHHoMY rasy go 100 Mlla

I'CCCH 147—90 IlpomaH xuukui ¥ razoodbpasusiii. IiloTHOCTE, 3H-
TaJIBITUSA, IHTPOITMA ¥ H300apHast TEIVIOEMKOCTh B IUATIA30HE TEMIIEpaTyp
100—700 K u pasnenwnii 0,1—100 MIla

I'CCCIA P92—84 n-Anxanm (C1—C8). Broppie BUpnaibHbie K03dhdu-
LIMEHTHI U KO PULIMEHThI THHAMHYECKOM BA3KOCTH IMPH aTMOC(EPHOM /IaB-
JICHUH B IHAIIA30He TeMIIepaTyp oT HOpMAIbHBIX Todek KulteHus no 800 K

ICCCl P127—85 IlpomaH, #-6yTaH ¥ H-NEHTAaH KaK KOMHOHEHTHI
IipupogHoro rasa. IlnotHocTh, GAKTOp CXMMAEMOCTH, SHTAJBIINSA, IHT-

2



T'OCT 30319.1-96

DOIIUSI M U300apHas TEIUIOEMKOCTD, ITOKAa3aTeab agadaTsl U U300apHBIN

xo3dbduumeHT pactunpeHus rmpu remreparypax 270—700 K 1 naBneHusx
0,1—30 MIla

3 OITPEJEJIEHUE INTOTHOCTH

3.1 Obmrre nmoJloxXeHUuda
3.1.1 IlnoTHOCTH raza p BBIYHUCISIOT 1o dopMmyie

p=m/V. (1)

3.1.2 TlnoTHOCTH OINPEACHSIOT C MTOMOLUBIO IUIOTHOMEPOB JIIO00Or0o THIA
(MMKHOMETPUYECKHUX, ApPCOMETPHYCCKMX, BHOpPAIIMOHHBIX, aKYCTUYECKHX,
paMallMOHHBIX U Ap.) WIM KOCBEHHBIM METOIOM (U3MEPEHHUEM I1apaMETPOB
COCTOSTHUSL Cpellbl, OIIPEe/ICHUS €€ cOCTaRa U MpOBEASHUSA pacueTa).

3.1.3 B 3aBHCHMOCTH OT TEXHUKO-3KOHOMMYECKON HeIecoo0pa3sHoC-
TH IIJIOTHOCTh KOHTPOJIUPYEMEBIX Cpel JOMYCKaeTcs PacCUYHUTHIBATE: Bpyd-
HYIO, C IIOMOILBIO TaOJIMI U IpadUKOB, C IPUMEHEHUEM BhIYAUCIUTEIbHBIX
MAlIUH ¥ YAaCTHYHO UMY NOJHOCTHIO aBTOMATU3UPOBAHHBIX YCTPOMUCTB.

32 OnpeaejieHUEe NMAOTHOCTU YHUCTHIX Tra3oB

3.2.1 IlnoTHOCTDh rasa B MAOEAIBHO Ta30BOM COCTOSIHUM OIPEHESISIIOT
110 U3BECTHBIM 3HAYEHUSAM JAaBIACHUA p M TeMneparypbl 1 o popMmyJic

o = 10° Mp/(R T). (2)

32 MOJIApHYIO Maccy M NpUHUMAIOT MAaCCy OJHOIO KMJIOMOJSI BEILlE-
CTBd B KUJIOrpaMMax.
MoisipHyIO Maccy onpenesnstitoT 1o popmye

M= An (3)
J
rie A; — Macca KWiorpaMm-aromMa j-ro 3JIEMEHTa, BXOHSIIETO B COCTaB
MOJIEKYJIbI;
n; — KOJUYECTBO ATOMOB j-I'0O 3JICMEHTA MOJICKY/IBI.
3.2.2 IInoTHOCTH peasibHOro rasa (Jaajiee — ras) olipe e/ I0T C YYETOM
(haxTOpa CKUMAEMOCTH rasa Z 1o gopmye

p = p,/2=10° M p/(RT2). (4)

3.2.3 IlnoTHOCTB rasa npH CTaHAAPTHBIX YCJIOBUSX OIPEACHASIETCS IPU
p=p.uT=T,Te. 10 COOTHOWEHNIO

0. =10° Mp/(R T, 7). (5)

3HaueHus R, p., T, npuBeneHs! B pasgene 4 FOCT 30319.0,a M u z,
— B Tabmuue 1. Ecau uaMepeHus z. obecrieunBaroTcsa ¢ 00JbLIeH TOYHOC-
TBIO, YeEM IIpUBEACHHbIC B Tabiauie 1, To LieaecooOpa3HO IMPHUMEHSTH
U3MEpEeHHBIE 3HAYCHHS.



I'OCT 30319.1—-96

Taonuuma 1

-
l
MonspHas ([lnotHocth | Daxrop
HaumeHoBaHMe rasa XHq:;qucm mMacca M; Pc.ui , CKUMae- (D;_Iff?p
PMYI2 | xr/xMonn KI/m3 MOCTH Zci '
1 MeTaH CHq 16,043 0,66692 | 0,9981 0,0436
2 ITaH CaHg 30,070 1,25004 | 0,9920 0,0894
3 Ilponan C3Hg 44,097 1,83315 | 0,9834 0,1288
4 H-Byran H-C4Hyo | 58,123 2,41623 | 0,9682 0,1783
5 u-byran u-CaHjyo | 58,123 2.41623 | 0,971 0,1703
6 H-llenwTan H-CsHyz | 72,150 2,99934 | 0,945 0,2345
7 u-IlenTtan u-CsHiz | 72,150 2,99934 | 0,953 0,2168
8 n-I'ekcan H-CsHy4 | 86,177 3,58246 | 0,919 0,2846
9 n-T'entan H-C7Hi¢ | 100,204 | 416558 | 0,876 0,3521
10 n-OxTaH #-CsHys | 114,231 | 4,74869 | 0,817 0,4278
11 AueruneH Ca2Hj 26,038 1,08243 | 0,993 0,0837
12 D1HieH C2Hy 28.054 1,16623 | 0,9940 0,0775
13 IMpormmnen C3He 42.081 1,74935 | 0,985 0,1225
14 benson CsHe 78,114 3,24727 | 0,936 0,2530
15 Tonyon C7Hs 92,141 3,83039 | 0,892 0,3286
16 Boxopon H> 2,0159 0,083803 | 1,0006 —0,0051
17 BoxastHo#t nap H>0O 18,0153 | 0,74891 | 0,952 0,2191
18 AMmmuax H3N 17,0306 ( 0,70798 | 0,989 0,1049
19 MeraHon CH4O 34,042 1,41516 | 0,892 0,3286
20 CepoBonopon H>S 34,082 1,41682 | 0,990 0,1000
21 Memnnmepxkanrad | CH4S 48,109 1,99994 | 0,978 0,1483
22 Jlnoxcuy cepbl SO> 64,065 2,66324 | 0,980 0,1414
23 Tenuix He 4,0026 0,16639 | 1,0005 0,0
24 Heon Ne 20,1797 | 0,83889 | 1,0005 0,0
25 AproH Ar 39,948 1,66068 | 0,9993 0,0265
26 Monokcua CO 28,010 1,16440 | 0,9996 0,0200
yIepoa
27 Asor N> 28,135 1,16455 | 0,9997 0,0173
28 Bo3snyx 28,9626 | 1,20400 | 0,99963 | —
29 Kucnopoxn $)) 31,9988 | 1,33022 | 0,9993 0,0265
30 Tuoxcup yrepoga| COs 44,010 1,82054 | 0,9947 0,0728




Oxonvanue mabauyv 1
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——r

Kputuue- | Temrepa-
Kpurmiec-
H InoTHOCTR florpem- KHI:I Temne-| _ “ROC Typa
aMEHOBaHHE rasa Oci, KI/M3 HOCTb paTYD NaB/ICHUE | KUTICHHS
’ SZCIT, % T.: K Pxis NpK p = P,
R MIla TKH,K
| Metan 0,6682 0,05 190,555 | 4,5988 111,65
2 BraH 1,2601 0,05 305,83 4 880 184,55
3 Tlpomnan 1,8641 0,20 369,82 4,250 231,05
4 n-byran 2,4956 0,30 425,14 3,784 272,67
5 u-byraH 2,488 0,30 408,13 3,648 261,42
6 u-IleHTaH 3,174 — 469.69 3,364 309,19
7 u-IleHTaH 3,147 — 460,39 3,381 301,02
8 n-Texcan 3,898 — 506,4 3,030 341,89
9 x-TI'entan 4,755 — 339,2 2,740 371,58
10 »-OxraH 5,812 — 568 .4 2,490 398.83
11 Anetunen 1,090 0,10 308,33 6,139 189,15
12 DtwieH 1,1733 0,10 282 35 5,042 169,44
13 IlpomuneH 1,776 0,20 364,85 4.601 225,435
14 Ben3on 3,469 — 562,16 4,898 353,25
15 Tonvon 4,294 — 591,80 4.106 383,78
16 Bonopon 0,08375 | 0,05 33,2 1,297 20,35
17 BonsiHoit nap 0,787 — 647,14 22,064 373,15
18 AMMuUaK 0,716 0,30 405,5 11,350 239.75
19 MeraHon 1,587 — 512,64 8,092 337.85
20 CepoBonopon 1,4311 0,10 373,2 8,940 212,85
21 MerunmMmepkanraH | 2,045 0,10 470,0 7,230 279,10
22 JIMOKCH] CEPBI 2,718 0,30 430,8 7,884 263,15
23 Temit 0,16631 | 0,05 5,19 0,227 4.21
24 Heon 0,8385 0,05 44 .40 2,760 27.09
25 AproH 1,6618 0,30 150,65 4,866 87.29
26 Monoxcun yivie-
pona 1,1649 0,10 132,85 3,494 81,65
27 A3sor 1,16490 | 0.05 126,2 3,390 77,35
28 Boanyx 1,20445 | 0,05 —_ — 78,85
29 Kuciaopon 1,33116 | 0,05 154,58 5,043 90,19
30 Auoxcun yraepona 0,05 304,20 7,386 194,65

1,8393
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B Ttabaune 1:

1)  peui — IUIOTHOCTD i-TO rasa MpY CTaHOAPTHBIX YCIOBHMSIX B UIE-
aJIbHO ra30BOM COCTOSIHHM;

2) 7, 4 p, — COOTBETCTBEHHO, (paKTOp CXUMACMOCTH U TUIOTHOCTH

[~-T'0 ra3a IMpHY CTAHAAPTHBIX YCIAOBUAX (VIS Ta30B C TEMIICPATYpPOH KUTICHUS]

ooabiue 293,15 K mpuBeaeHbl YCIOBHBIE 3HAYCHUSA 3TUX CBOUCTB, KOTO-

pbie IPUMEHUMBI TOJbKO IIPUA ONPENESIECHUH Z. U p . IPUPOLHOIO rasa);
3) d,; — MOIPEUIHOCTD olpeaeneHus Gpakropa CXUMAEMOCTH i-Io rasa

[IpA CTAHAAPTHBIX YCIIOBHSIX.

3.2.4 M3 ypaBHenuii (4) u (5) mony4daercs rnmpakTudeckas dopmyna 1jis
OIpelc/ICHHS IUIOTHOCTH rasa

p =p.p 1/(p. T K), (6)
rne KoadppUIHEeHT cXuMaeMocTH K paBeH
K= 2/2. (7)

W3 ypaBHenus (7) caenyet, uto K= 1npu p =p. u T = T.. Kpome
TOTO, U3 3TOr0 X€¢ YpaBHEHUSI BUIHO, YTO ILUIOTHOCTb raza B paboyux
YCJIIOBUASAAX MOXHO OIPEeNeIUTh 10 U3MEPEHHBIM 3HAYEHUSIM p ., Z., Z (WK

K),puT
Jlomyckaercs p . ¥ Z, onpeneaars no tabnuue 1, zu p — no Fr'CCCH

4, TCCCHA 8§, TI'CCCHO 18, I'CCCH 19, ICCCa 47, ICCCO 48,
I'CcCCly 70, rCCCHO 95, TCCCHO 96, I'CCCA 147, ICCCA P127 u
IpyruM mMatepuanam, pekoMeHayeMbsiM 'CCCJl, eciiu MeToasl M3MepeH s
COOTBETCTBYIOLIUX ITApAMETPOB UMEIOT OOJBLIYIO MOrPELIHOCTh, YEM YKA-

3aHO B TAOMULE 1, MM OTCYTCTBYET TEXHUKO-39KOHOMHYECKASA Liejecood-
PasHOCTh IPUMEHEHUS NPAMBIX U3MEPEHUH.

3.2.5 O6wass morpeliHOCTh ONpeReJeHHs] TUIOTHOCTH I-TO0 YHCTOro
rasa, paccyuTaHHas no ¢opmyie (6), Oyner paBHA

8y 1= (82 c;+ 82 + 8%+ 85 + 82, ), (8)

II€ O, ; — MOTPEIHOCTh U3MEPEHMA WIH ONpeAereHud no tabiuie 1
IUIOTHOCTY i-TO ra3a MpU CTAHXAPTHBIX YCJIOBUSX (HUCACHHO PaBHA §, . ; );

0, ; M O,; — METOIMYECKAs MOIpELIHOCTh olipefcsieHHsa (daxTopa

CXUMaeMoCTH TpM pabouux M craHzmapTHeIX vcjoBusax mo 'CCCH 4,
ICCCl 8, ICCCH 18, I'CCCH 19, I'CCCIHl 47, I'CCCH 48, IrcCcCli

70, TCCCH 95, TCCCH 96, I'CCCI 147, TCCCH P127;
0, U Oy — IOTPEIIHOCTH ONpEAeNeHUs, COOTBETCTBEHHO, aBJIEHUA U

TEMIIEPATYPHI.
6
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3.3 OnpeneieHue TMNAOTHOCTH CMECH Ta30B TIpH
CTAHAAPTHBIX YCJIOBHUSAX MO KOMIIOHEHTHOMY COCTAaBY
3.3.1 KOMIIOHEHTHBIR COCTAR CMECH TA30B ONpeAcHAeTCa B O0LEeMHEBIX

104X 10 (POPMYJIE
n=V,/ 2V ©)
f

I B MOJIIPHBIX HOJSX o PopMye

X, =n/), n. (10)

KiioMonps (KMJIorpaMM-MOJIeKY/Ia) — KOJHYECTBO BEILIECTBA B KHJIO-
rpaMMax, paBHOE MOSIPHOM Macce 3TOrO BEIEeCTBA, IMOITOMY YMCIIO
MOJIel {-TO KOMITOHEHTA ra30BoOil CMECH onpenendgercs 1no gopmyne

n,=m;/M;. (11)

B coorBerctBum ¢ UCO 6976 [3] o6beMHast r; 1 MOJISIpHasl X; HOJIX
CBSI3aHbI CJICAYIONIMMHA COOTHOLICHUSIMU:

G/Zci

X; = - , (12)

2. (riz)
=il (13)

Z (X; )

N3 ypasaHeHuut (12) ¥ (13) MOXHO BBIBECTH CHEAYIOUIUE YCIOBUA:

> =1, (14)
2. %=1, (15)

3.3.2 B coorserctur ¢ UCO 6976 {3] ruoTHOCT MPUPOOHOTrO rasa
[IPH CTAHAAPTHLIX YCJIOBUSX BBIYUCISIOT 10 popMyne

Pe = Peu’Zc > (16)

rze Pon = 2 Xi Poi s (17)
f —

Z.=1- inb?’s 2 (18)

3HAYEHMS [UIOTHOCTU p,,; U daxropa b mnpuBeneHb B Tabauue 1.

Ilpu coxepXaHuH B IIPHPOIHOM rase yrjieBOHOPOIHBIX COeJUHEHHH THUTIA
CHy 17 dopmyint (17) 1 (18) MOXHO NpeACTaBUTH B CICAYIOLIEM BHIE:
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Peu = 0,5831), (k; x; )+ 0,0838 + 1,7457x, + 1,0808x,, (19)

z = 1—1[0,0458) (kx)— 0,0022 + 0,0195x, + 0,075x,)°,  (20)

1€ K; — KOJWYECTBO aTOMOB YIJIEpOa B i-M YIJIEBOOOPOAHOM KOMITOHEH -
e (C.H,,,,) npupoaHoro rasa.
3.3.3 llorpemtHoCTH omnpeacneHus IUIOTHOCTU MPHUPOOHOTO Trasa M

dakTOpa CKUMAEMOCTH IIPU CTAHIAPTHBIX YCIIOBHSIX BHIYUCIISIOT IO POp-
MYJIAM:

Soeu=(0,6/ p) 3 (kix; 8. + 3,4(x, 8.)° + 9,0(x,8,,)* IS, (21)

i

1 — 0,5
o = 0,09 ST TS (ki 5.9% 0,180k, 8,)° + 2,7(x, 8,)° P2, (22)

Z
By = (Bre.u + 8¢ +82)%°, (23)

THE Oy Oxy U 0,y — IOIPEIIHOCTH OIPENEICHUS MOJBIPHBIX JOJIEH,
COOTBETCTBEHHO, i-T0 KOMIIOHEHTA IIPUPOJHOIO rasa, a TakxXe a3ora U
IMOKCH/IA YTJiepoda, KAK KOMIIOHEHTOB IPUPOIHOrO rasa,

8, = 0,05 % — norpewIHOCTh 3KCIICPUMEHTAJIBHOIO OIIpeACICHUA
¢dakropa CXMMaeMOCTH.

34 OnpenenceHyue NJOTHOCTU TNPUPORAHOro rasa
npu pabouyux ycaosusax (pu T).

3.4.1 TIInoTHOCTH IMPHUPOTHOTO Ir'a3a onpexenasior mo dpopmyine (6).

3.4.2 KoadpduuneHT CKUMAEMOCTH NPUPOIHOIO ra3a, BXOASIIUN B
dbopmyny (6), momxen ompenensitoesa mo 'OCT 30319.2.

IIpu sToM aKkTop CKMUMAEeMOCTH NPH CTAHIAAPTHRIX YCIOBHSIX JOIYC-
Kaetcsl onpeneits o dopmyne (20) npM M3BECTHOM KOMIIOHEHTHOM
coctase 1Moo 1o dpopmyie (24) rpu U3BECTHBIX ILTOTHOCTH NMPUPOIHOTO
rasa rnpu CTaHAAPTHBIX YCIOBUSIX M COAEPXAaHUU B HEM a30Ta ¥ JUOKCHIA
yIJjiepona, T.e. o popMyJie

z = 1 — (0,0741 p, — 0,006 — 0,063x, — 0,0575x,)". (24)

3.4.3 TlorpeniHocTs onpeneneHust PakTopa CXMUMACMOCTH IPUPOIHO-
Io rasa Ipy4 CTaHIAPTHLIX yCHOBHSX 110 popmyne (24) OyaeT paBHa

5. 203079 s 207208 0 4 06050 . (25)
z¢ =3 POne)” + U, 72(X,0,,)" + U,004,0,) " .
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3.4.4 [lomycKaeTcs IIPUMEHSTh JI00Oble Opyriue MEeToTUKHU U POpMYIIbI
pacuyeTa pakTopa ¥ KodpPUUHUEHTA CXUMAEMOCTH ITpU pabouyHuX YCIOBU-
X, OMHAKO IIOrPEITHOCTDh 3TUX METONUK U (POPMYIT TOJDKHA OIpeIeNAIThCS
B COMIOCTABJICHUH ¢ MeToAaMHM, yKa3zaHHbIMH B ['OCT 30319.2.

B wacTHOCTH, 11 pacyeTa Ko3dPHUIIHEeHTa CKMMAEMOCTH OOMYCKaeTcs
MCHOJIb30BaTh CJEAYIOllee YpaBHEeHHUE

K=K .p(K+K/T+Kp.+Kx+Kx). (26)

IIpy He3HaYUTENbHBIX M3MEHEHMSX mapamerpos p, 1, p., X, U X,

[TOTpeIHOCTh pacyeTra KoddpdHireHTa CXXUMAaeMOCTH 110 9TOMY YpaBHeE-
HUIO MOXeT ObITh HEOOJIBLION, HAIIPUMED:

0,1 < p[MIla]  <I,2 Ko = 1,00185
273,15 < T[K] <303,15 Ki = 0,0523625
66 < pe [kr/M°]  <0,70 K2 = —20,5799
0 < xa [Mon. %] <2,0 K3=0
0 < xy[mon. %] <0,5 K4 =0
Sk <0,11% Ks = —0,244369

3.4.5 Inss cMeceit, OTIUYHBIX MO COCTABY OT IPUPOIHOrO rasa,
pacyeT QakTopa CXUMAEeMOCTH ¢ JOCTOBEPHOMR MOTPEIIHOCTHIO IIPE-
CTaBJSET OOJIBIIYIO CJIOXHOCTh U Nnopyac TpeOyeT paspaboTKu crie-
IHMAJIBHOU METOJAUKMU.

CornacopaHue MNOJOOHBIX METOOMK CJEayeT TIPOMU3BOIUTL C
BHHMUIICMB T'occranmapra Poccuu.

4 OIIPEARJIEHHUE ITOKA3SATEJIA AAUABATDI

4.1 Ilokasarenb anuabaThi MPUMEHSIETCS MPH pacyeTe KO3dPHUIIUEHTA
pacIIMpeHUs rasa.

4.2 Iloxkaszarenb anMadbarbl 3aBHCHT OT IAapaMeTPOB COCTOSIHHS rasa
(IaBNCHUS ¥ TEMIIEPATYPHI), 4 B CJIydde CMECH Ira3oB M OT COCTaBa CMECH.

4.3 Ilokasarens anuadaThl IS YUCThIX Ia30B HEOOXOAUMO OIpEAcIIsSITh
no 'CCCJH P127 u npyruM Mmarepuranam, pekomeHayeMboiM FCCCII.

4.4 Tloka3areynb amuadaTrhl CMECH ra3oB IIpH AABACHHUAX, ONHU3KUX K
aTMocdepHoMy (B npeaenax +3 %), onpenenstor corjiacHo [1] nmo popmyie

'{-‘-'Z Xi Ki s (27)

II€ K,— I0KAa3aTeJb aauadaThl i-ro KOMITOHEHTA CMECH.
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4.5 Tlokaszarenb anuadaTel MPUPOAHOro ra3a, MeTaHa u a30Ta NO/LXKEH
BBIYHCIISITRCS [10 YCOBEpLUICHCTBOBAHHON opMyne Kob3a [1]:

k = 1,556(1 + 0,074x,) — 3,9-10~* T(1 — 0,68x,) — 0,208 p_ +

+(p/D"" [384(1 — x,) (o/D>° + 26,4x,] . (28)

4.6 IlorpelllHOCTh OMpeacaceHHs roxKasarelis aguadarsl no gopMmyie
(28) B mmamasoHe TeMiieparyp 240—360 K u masnenuu no 10 MIla npu
p/T < 0,03 He npesspiuiaer 2,0 % mo cpaBHEHUIO ¢ 3HAYEHHUAMH, PACCYH-
TaHHbIMUA 10 ypaBHeHUIO cocTosiHUs (cM. TOCT 30319.3). C yyeroMm

MOrPEIHOCTH U3MEPAEMBIX T1apaMETPOB IOIPEUIHOCTh pacyera MmokKasa-
TEJIsI apuadaThl BEIYUCIAIOT 1o dopMyJie

5, = (8" + 850", (29)

rme § = 2,0 %.

ITorpetrHoCTh pacyera riokasareisi aquabarhbl, CBA3aHHYIO C IIOTPELI-
HOCTHIO U3MEPSIEMbIX MapaMeTpoB ( O, ;), ONPENENsIOT U3 BHIpAKEHUA

5 = w [(0,37 10T 57)*+ (019102 p 5, Y2 + (0,21 p,5,) % +

+(0,21x, 8 )", (30)

rne o7, oy, 8, M §,;, — MOrPEUIHOCTH U3MEPACMBIX [1apaMeTPOB, COOTBET-

CTBEHHO, TeMIIepaTypbl, HABJICHHA, [UIOTHOCTH IPUPOOHOrO rasa MpH
CTAHJIAPTHBIX YCJIOBMSIX U COAEPXAHUS 430Ta B HEM.

S OIIPEAEJIEHUE CKOPOCTHU 3BYKA

5.1 CKOpOCTh 3BYyKa MPUMEHSIETCS] [IpY OIPENEICHUN ITOIIPABOYHOIo
MHOXHUTEISA MOKAa3aHUHA BUOPALIMOHHEBIX IJIOTHOMEDOB.

5.2 CKOpOCTh 3BYKA 33BUCHUT OT IIAPAMETPOB COCTOSHUS rasa (mase-
HUS U TEMIIEPATYPhI), & B CJIY4ae CMECH ra3oB U OT COCTaBa CMECH.

5.3 CKopocTb 3BYKa IJIS1 YUCTHIX I'd30B HEOOXOAUMO OIPEHEHSATh IIO

CCcq 95, ICCC 96 u npyrum MarepuajiaM, pPEeKOMEHIYEMbIM
I'CCCA.

5.4 CKopoCTh 3BYKa NPUPOJHOIO rasa BbIYMCIAIOT 110 dopMyiie
u= 18,591 (T K/ p.)%" , (31)

e kK — ItoKasatenb aguadbarhl;

K — xo3dpduiueHT CXUMaEeMOCTH, oIIpeaesieMblil 1o MetornaM NX19
MoxL. wiu GERG-91 (cMm. 'OCT 30319.2);

p . — IUIOTHOCTD IIPUPOJHOIO ra3a IpH CTAHAAPTHHIX YCJIOBUSIX (p, =
=(,101325 MIlau T, = 293,15 K).

10
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®opmyna (31) nosiyyeHa u3 ypaBHEHUH TEpMOAUMHAMMKU UISI CKOPOC-
TH 3BYKa M ToKasaTteasa aguadars! [2].

5.5 IlorpeurHocTts olpeleneHUss CKOPOCTU 3BYyKa 11o opmyne (31) B
nuanaszoHe temrieparyp 240—360 K u masnenuu no 10 MTla He npeBnl-
mwiaet 1,5 % no cpaBHEeHHIO ¢ 3HAYEHUAMM, PACCUUTAHHBIMHU I10 ypaBHE-
HUtO0 coctoaHust (cM. TOCT 30319.3). C y4yeroM mnOrpeUIHOCTH
U3MEPSIEMBIX ITAPAMETPOB MMOrPeHIHOCTD pacyeTa CKOPOCTHU 3BYKA BBIYUC-
NS0T 110 JopMyIie

5, = (8% + 62 )05 (32)

e 8 = 1,5 %.

[lorpemHocTb pacyeTa CKOpPOCTH 3BYKa, CBA3AHHYIO C MOTPEIIHOCTHIO
HU3MEPSEMBIX MapaMeTposB ( 8 , ), ONPENENSIOT U3 BBIPAXECHUS

5 un = 22 {03710k + K7 + x K/T) T57 12 + [(0,19-1072K +

+ Kx ) p &l  + (021 K+ Ko x —x K/p) p o 8, 1> +[(0,21 K +
+ Kak ) X, 820" + (Ky kX, 8,)°), (33)

TH€ 07 0, O, Oxy U Oy — MOTPELIHOCTH U3MEPSIEMBIX [1APAMETPOB,

COOTBETCTBEHHO, TEeMIIEpaTyphl, JAaBJEHUS, INIOTHOCTH IPUPOJIHOTO
ra3a IpH CTAHAAPTHBIX YCJIOBHUAX, CONEPXaHHWUS a30Ta U JUOKCHAA
YyIJIepoaa B HEM.

Koadduimentsr Ky K, K., K, 1 K, B 3aBUCHMOCTH OT METOJ4,
UCITOJIB3YEMOTO JIJIs1 pacqe'ra Koacl)tlmunem‘a cXumaeMocTH K, ornipenens-
IOTCH 11O CAEAYIOUIUM BRIpAXEHUSAM (CM. dopmynel (87) — (91) i (92)
— (96) TOCT 30319.2):

— I1pu pacyere K 10 MeToly NX19 MO

Ky —0,26.107% + 0,34.10~° p, (34)
K,=0,1410"" + 0,24.107% p, (35)
Kpc = —0,83-107 + 0,084 p, (36)
K_ = —0,56.10"% + 0,057 p, (37)
K, = —0,46:107% + 0,047 p; (38)
— npu pacuetre K o Merony GERG-91

Ky=—0,3810"*+0,41.10"° p, (39)
K,=—0,810"*+0,29.107% p, (40)
K, =—0,01+0,1p, (41)
Km = — 0,74 10"'2 + 0,075 p, (42)
K., = —0,85107* + 0,085 p. (43)

11
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6 OIMIPEAEJNEHUE IUHAMMYECKOH BA3KOCTH

6.1 Bsi3KocTh npuMeHsAeTCs IJIsl BbIYMCIeHHs YUcaa PeifHosnbaca, KOTo-
poe SIBJISIETCA OTHOM M3 BAXHEMIIHX XapaAKTEPHCTUK TEYCHUS BA3KOU Cpellbl
1 oIIpeaeaseTcsl OTHONIEHHEM MHEPLIMOHHBIX CWI K CHJIAM BA3KOCTH.

Yucio PeliHonbaca npuMeHsieTcs AJsi onpeaciieHUs KoadpdpuimeHra
UCTeYe HUS.

6.2 BS3KOCTbh ra3oB M MX CMeCeil CHIBHO 3aBUCHUT OT TEMIIEPATYPHI H
IUTOTHOCTH Ta30B IpHM HU3KUX MABJICHUAX. 3aBUCHUMOCThH BSI3KOCTH OT
IABJICHHUSI BhIpaXeHa cyiabo.

CoCTaBNSIOLLYIO JHHAMHYECKOM BSI3KOCTH ITPHUPOJIHOIO ra3a ¥ MHOTMX

ero KOMITIOHEHTOB, 3aBHCSLUYIO OT TEMIIEpaTypHl, IIPU [AaBJICHUSIX O
0,5 MIla Bergucisitor no popMye

0,5 0,125
T+ 1,37 - ?,99 Pe (44)

“’T= 3,24 . 0.5 s
p. +2,08-1,5(x,+x)

roe pur BoeIipaxeHa B MKIla-c.

Gopmyna (44) npumenuMa B auanasoHe temreparyp 240—360K. Ilo-
TPEILIHOCTD OMPENEICHI BA3KOCTU B 9TOM Auana3oHe He npesbiiaeT 1,0 %
I MeTaHa, 2,5 % — mna staHa, 5 % — Iia npomnaHa, 6yraHa, MOHOKCHIA
yriepona, JMOKCHIA yTiepoaa ¥ a3ora, 3 % — /st NpupoIHOYo rasa, ecjiu
[TOTPEIIHOCTH M3MEPSEMbIX [TAPAMETPOB IIPHHSTHI PABHBIMHU HYJIIO.

6.3 Jlonyckaercs onpenenasiTh BA3KOCTh YUCTHIX razos o 'CCCH 17,
I'CCCHA 94, TCCCJI 110, ICCCJH P92.

6.4 BsA3xocTh NpH noBbIIIeHHBIX AaBaeHusx (1o 12 MIla) mna npu-
POIHOIO ra3a BEIYUCAAIOT 110 hopMyJie

B=HTC, (45)
o
30(T, - 1)

IlpuBeaeHHBIE HABJICHHUE p, U TeMNEpaTypy 7, BBIYMUCILIOT IO
¢dbopMyiIaM

rnec, =1+ — MONPABOYHBIN MHOXHTEIb.

Pn = P/Prxs (46)
Tn = T/ Ty (47)

rae MCeBAOKPUTHYECKHE NABJICHNE P, ¥ TEMIEPATYPY 1., PACCUUTHIBAIOT
o dopmynaMm (17) u (18) TOCT 30319.2, a uMeHHO:

Pox = 2,9585(1,608 — 0,05994 p. + x, — 0,392x,), (48)
T = 88,23(0,9915 + 1,759 p, — x, — 1,681x,). (49)

B dopmynax (48), (49) momnyckaercsa BMECTO MOJSIPHEBIX o€l mTHoK-
CHUIZ yraepona U a3oTa IMpUMEHSITh UX 0ObBeMHBIC JOJH.

12
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6.5 IlorpelrHocrts onpeaeieHusl BA3KOCTU Mo gopmyne (45) He mnpe-
BbliIaeT 6 % 1o CpaBHEHHIO ¢ 3HAYEHUSIMH, PACCUYHUTAHHBIMU C UCIOJb-
sopaHueM ypaBHeHUs coctosHua (cM. TOCT 30319.3). C yyerom
[TOrPELIIHOCTH W3MepsieMbIX MapaMeTpoB MOrPEIIHOCTh pacyeTa BA3KOCTH

BBIYUCHSIOT IO (popMyne
T (52 + ‘331.11. 0 = (50)

rie & = 3,0 % npu masneHusx go 0,5 MIla u 6,0 % npu noBbILIEHHBIX
nasreHusx (no 12 MITa).

IlorpenmrHOCTD pacyera BS3KOCTH, CBA3AHHYIO C NOTPELUIHOCTHIO U3ME-
PAEMBIX ITAPAMETPOB (J,, ), OMPENSAAIOT U3 BhIpAXKEHUS

8y = '];,'i [(0,028 T8p)° + (K, p §,)° + (4,4 p. 8,0)0° + (10,5%, §,)° +

+ (11,6x, 6,)°1° (51)

Lne 87, 8p Oy 5 O)yg U 0,y — MOTPELIHOCTH HM3MEPHAEMBIX MAPAMETPOB,
COOTBECTCTBCHHO, TEMIIEPATYPbI, JABJICHUS, ILTOTHOCTH ITPUPONHOIO ra3a 1pu
CTAHAAPTHBIX YCIOBMAX, COLAEPXAHUS a30Ta N JUOKCHA YIJIepoda B HEM.

Koadduumnent K, pasen 0 npu nasnenwmsix no 0,5 Mila u 0,45 npu
[OBBIILUEHHBIX naBiaeHusx (mo 12 MIla).

7 ONIPENEJIEHUME YAEIBHOU OFBEMHOMH TEILIOTHI CTOPAHUS
(TEILIOTBOPHO!M CIIOCOBHOCTH) IPUPOJTHOTO 'A3A

7.1 Ternory cropaHusi NpUPOAHOIO ra3a UCIOJb3YIOT IPU pean3a-
[IMY ra3a InoTpeoOUuTeIIsIM.

7.2 YnenbHyI0O 00beMHYIO TEILTIOTY CrOpaHMs TIPHPOIHOIO rasa orpe-
nestioT o I'OCT 22667. B tabnuie 2 nmpuBeneHbl 3HAYEHUS BBHICILUEH U
HU3LIe#H yaeabHON Teru1oThl cropanus B cootBeTcTBUM ¢ UCO 6976 [3].

7.3 Ilpu HEn3BECTHOM KOMIIOHEHTHOM COCTaBE ra3a JOITYCKAETCs OIpe-
JEJSITh BBICHIVIO ¥ HU3LIYIO VACJIBHBIE TEIUIOTH! cropaHus 1o GopMyJiaMm:

H,, = 92,819(0,51447 p. + 0,05603 — 0,65689x, — x,), (52)
H, ., =85,453(0,52190 p, + 0,04242 — 0,65197x, — x,). (53)

7.4 TlorpeluHocTh onpeneneHUs TEIUIOTHl CrOpPaHHUS BBIYUCIAIOT IIO

CIeAYIOIUUM POopMYIaM:
[IPH ONpelesIeHHHA YAEIbHON TEIIOThl CropaHus 1o 7.2

& 210,5
Oy = ) Z(fo iaxi) T (54)
3 inHHf[f " :'

13
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[ie Z, — PaKTop CXMUMAeMOCTH IPUPOIHOTO rasa IPU CTAHAAPTHHIX YyC-
JIOBUSIX, KOTOPBIH pACCYUTHIBAIOT Mo ¢dopMynam 3.3.2;

CTOSTHUU (cM. Tabmuuy 2);
5,; — TMOIPELIHOCTh OIPEICICHUS MOJISIDHOM AOMH i-TO KOMIIOHEHTA

IIPUPOIHOIO rasa.

a30Ta ¥ MOJIIPHOM JOJIM JUOKCHIA yrjieposa.

Ipu onpereneHNH yACIbHOM TEILTIOTHI CropaHus 1mo 7.3

H, . — TernnoTBopHasi COocCOOHOCTD i-TO ra3a B MACAIHbHO Fa30BOM CO-

5y =10,04 + 0,1 82, p; +(x8,)° + 0,4(x, § )1, (55)

[O€ 8., Oyy U Oy, — ITOrPEUIHOCTHU OINPENEICHUS, COOTBETCTBEHHO, IUTOT-
HOCTH TIPUPOJHOrO rasza IpH CTAHIAPTHBIX YCIOBUAX, MOJSPHOM IOJHU

Tad6nuua 2 — TenmnorBopHas CIIocoOOHOCTL KOMIIOHEHTOB IPHPOAHOro rasa
H TIPOIXVKTOB €ro rnepepaborki B HASAIbHO FA30BOM COCTOSHUM

TeruioTa cropaHust

Hm‘,
HanmeHoBaHMe rasa XIS)L;I;‘:{?HI;HH MIx /M3 H%FE:?%MTL
BBICLLIAS HU3LHas
MeraH CHu4 37,04 33,37 0,1
STaH C2Hs 64,91 59,39 0,1
[TponaH C3Hs 92,29 84,94 0,2
H-byTaH H-CaH10 119.7 110.5 0,3
u-byrtaH u-CqHio 119,3 110,1 0,3
H-IIeHTaH H-CsHj2 147,0 136,0 —
u-IleHran u-CsHi» 146,8 135,7 —
n-T'exkcaH H-CgH 14 174.5 161.,6 —
H-1enTan H-C7H16 201,8 187,1 —_
H-OxTan H~-CgHi3 229,2 2127 —
AlleTHICH C>yH2? 54,09 52,25 0,1
DTWieH CoH4 58,68 55,01 0,2
IporuneH C3Hse 85,58 80,07 0,2
beHson CeHs 137.3 131,8 —
Tonayon C7Hg 164,2 156,8 —
MoHoKcH yriiepoja CO 11,76 11,76 0,1
Boxopoxn Hj 11,89 10,05 0,1
CepoBojopon HaS 23,37 21,53 0,4
AMMUaK NH; 15,93 13,17 0,4
MeTniMepKarnTaH CHa4S 51,54 47,86 0,4

14
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YK 662.76.001.4:006.354 OKC 75.060 b19  OKCTY 0203

KiroueBsie C0oBa: NMPUPOINHBIA ra3d, KOMIIOHEHTbl IPUPOAHOTO ra3a u
MPOAYKTHL €ro IrepepaboTKU, MeToabl pacuyctra (PU3IMYECKUX CBOUCTB,
AABJICHUE, TEMIIEpaTypad, INIOTHOCTH IIPU CTAHAAPTHBIX YCIAOBUAX, KOM-
[IOHCHTHbI COCTaB, MOJISIPHbBIC K OOBEMHbIE JOAH, KO3IPOULHECHT
CXKUMAEMOCTH, TUIOTHOCTD, [TOKA3aTEJIb aaMadbaThl, CKOPOCTE 3BYKAa, IU-
HaMU4YECKasA BS3KOCTh, OObEeMHAs ylaeabHAS TEIUIOTa CrOpaHHs, IMO-
rpEeIIHOCTD

— i . . i

Penaxrop P.C.Pedopoea
Texunuecknit pegaxtop O.H.Bracosa
Koppextop M.C. Kabawoea
KoMmnsiorepnas Bepcrka A.H.3oromapesoil

Usn. man. Ne 021007 or 10.08.95. [Tonnucano B nedary 25.01.99. Yean.mewa. 1,16.
Va-mana. 1,10. Tuapax 122 3x3. C 1769. 3ax. 32,

NIK Hspmarensctbo ctaHmapros, 107076, Mocksa, KosonesHulit nep., 14.
Habpato u ornevyaraHo B UI1IK Hamarenscrso cranaapron



Himenenne Ne 1 I'OCT 30319.1—96 I'az npupoan
YeCKHMX cBoiers. On peaenenue GU3HYESCKHX CBON
NOHENTOB H NPOAYKTOB €ro nepepadoTku

Ipunaro MexrocysapCTBeHHBIM COBETOM IO CTAHAA
Mpmq;mm uH (nporoxkoa Ne 22 or 06.11.2002)

34 NPHHATHE HIMCHEHHA NPOTOJOCOBATH HALMOHANLHLIC ﬁpmﬂm no cTam-
AAPTHIALUMH CICAYIOMUX rOCYAAPCTE: AZ, AM, BY, KZ, KG, MD, RU,

I'M, UZ, UA E}m asl aibha-2 no MK (UC () 3166) 004 ]
MI'C Ne 4308

aTy BBCACHHMA B ACHCTBHE HACTOSIEro M3MCHEHMS YCTAHABJIHBAWT YKa-
JAHHBLIE HATHOHAJILHBIC OPraHbl NO CTAHAAPTHIALIMH

[lyuxr 3.2.3. Tabauua 1. 'paa «Monspuan macca M, Kr/kmonps. [
Kaszareas 27 (a301) 3aMCeHUTL 3HaucHue: 28,135 ua 28.0135;
pada «[lorpewsocte 6, , %». das nokazareas 25 (A4proH) 3aMCHMTL 3Hd-
yerue: 0,30 ua 0,05:

NOK4 3ATCAL 28, 3aMCHHUTL 3HAUCHHC 181 rpadybl « KpUTHUCCKAs TCMITCPATY-
pa 1 » — Ha 132,5, g rpadul « KpUTHUCCKOC daBACHUC p,») — Ha 3,7606;

NYHKT JDOMOAHUTL NCPCUUCACHUCM — 4!

«4) coctas Bozayxa — 78,102 % azora, 20,946 % xkucnopoaa, 0,916 %
aprova, 0,033 % auokcniaa  vracposaa, O @mm o HeoHa, (,00052 % reaus,

PTH3ALHH, METPOJIOTHH K

e’

0,00015 % merana, 0. mm % kpunrToua, 0,00005 % Mﬂﬂmm 0,00003 %
sakMcH aszora, 0,00002 % monoxkceuaa vracpoaa, 0,00001 % kceHoHa (cocTan
MPHBCACH B MOIAPHLIX MIPOLCHTAX 110 AdHHBIM M{L!‘Z} 6976 |3])».

[lyvukr 3.2.5. @opmyna (8). 3aMCHHUTL caoBa: «(MUCJACHHO paBHa G i) HA
«(YUCICHHO PaBHA O, }:@

[lyukr 3.3.3. @opmyna (22). 3aMCHUTL 0DO3HAICHUC: b, HA O, .

[Myukr 3.4.3. wymwm (25). 3amcnuts o6osHaucHue: «0,6(x 6 )" Ha
«0,6(x 6 }?LM ﬁ ?

ﬂ}f‘ﬁm 4.6. @opwmyaa (30). DkcnanKaus. JaMCHUTD OD03HAUCHUC! &, HA 6 .

[lyukr 5.5, @opmyia (33). 3aMCHHUTL 0003HAYCHHC! «X O }w HA «X EJE

[yukr 6.2. Empmw ab3al. 3aMCHHUTDL CAOBA. «TIPH | Mmmm ax 10 (L5 M as
Ha «ITpH aTMOCICPHOM JaBJICHH H»,

[yukr 6.5, Qopmyaa (50). Skenaukauus ¥ nocacaHuu abzaun, JaMCHUTL
cAoBa. «npu gapacHuax o 0,5 MIlas na «npu arvoccpHOM TUBICHHH ».

(MY C Ne & 2004 1.)



