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MEXKIOCYJATAPCTBEHHB H CTAHJNAPT

A3 NPHPOIHBINA

METO/1bl PACYETA
OU3ZNYECKHUX CBOHUCTB
ONPEIENEHHE GHU3HYECKUX CBOMCTB

NPHPOAHOIO TA3A, EINO KOMIIOHEHTORB
H INMPOAY¥KTOB EINO HHEPEPAROTKH

Hananue odripHaisioe

MEKTOCYIAFCTEEHHBIN CORBET
M CTAHAAFTHIALIMHA, METPONOIHE H CEFTHREHEATLHN
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INpeaucioare

| PAIPABOTAH  BeepoccuilickuM  HAYUHO-HCCAEIOBATE T LCKHM
LHEHTPOM CTAHAAPTHIALMH, HHEOPMALHH W CepTHHOHEALNNA CHPLA, MaTe-
puatos H eeects (BHMLU CMB) Noccrannapra Pocoun; dmpwoit «Fas-
NPUGOPABTOMATHREA: aKUHOHepHoTo obecTra «MazasToMmaTikas PAO
slasnpomes
BHECEH loccrangapros Poccuiickoil enepatimm

2 NMMPHUHAT MesrocvoapcteeHiidyd COBETOM MO CTAHIAPTHIALIHA,
METPONOTHH W CcepTHHEAIHY (NpoTokon N2 9 or 12 anpera 1996 1)
33 IPHHATHE TIPOMOAOCORATINS

Hawme nonanue cocynap s

HanMeHDBIHHE Hll AOHAARHOFD
AFREHEG OO CTHHASPTHIZNNE

Acepbaiikanckas Pecnyinuka
Pecnyinusa Apmesns
Pecnyiiues benapyes
Pecrvimaxa Fpyina
Pecnvimuxs Kasxcran

Kuprivackas PecnyBanka
Pecnybnuxs Monaoaa
Pocouiickan Degepauus
Pecnyinuks Taaxusuctan

TyprmenncTan

Yrpanna

ArocCTaHIART

Apa roCCTARAAPT
Mocerasaapr Benapyew
MyvscravnapT

Mocorusnapr Pecnyfnxn
Kasaxcran

Kupruscranmapr
MonaosacTamaapr
lMocoramnapr Pocomu
Tamsnkckrll roCyapcTEEHH R
LEHTP 10 CTAHAAPFTHIALNH,
METPOAOBEHH B CepTHfmkaumnm
Caaprocuucresups
TypEMEHHC TR

lMocoranasapr Yepannn

31 [Moctanonnernes NocymaperaeHioro KoMutera Poceriickoi epepa-
UHA T CTAHJAPTHIALMME, MeTPpwIorHH | cepridmrauny ot 30 gexadpa
1996 r. MNe 723 mesrocyaaperiedibdii crapmapt [NOCT 30319.1 —% peeneH
B JeHCTEHE HENOCPEACTEEHHO B KAMeCTEe IOCYIapCcTBReHHOre CTaHaapTa
Poccuitckoil Menepanmn ¢ 1 moma 1997 1.

4 BBEAEH BIIEPBLIE

5 NNEPEH3IAHME. Hupapes 2002 1.

& MIMNEK HanarensecTeo cTaupapros, 1997
& HMIMK Hanarenwcteo cradgapron, 2002

Hactosummil craniapt He MoxeT 0 HTh MOTHOCTER HAH YacTHYHO
BOCAPOMIBGEIEH, THPAK MPORAH M PACTIPOCTPAHEHN B Ka4YecThe oMU b=
HOTO H3TaHHA Ha Tepputopan Poccuiickoit Mepepaunn Gel paspeiue HHA
lNoceranaapra PoccH
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Pey = 03831 (k; x, )+ 0,0838 + 174570, + 1,0808x,, (19}

i

=1=- 1[!,1}45}!2 (kix) — 0,0022 + 0,00195x, + U,U?Sx:,.lz, (20
i

rae k; — KOIHHeCTRO ATOMOBR VITIEPOJA B f-M YTIEEOIOPOAHOM KOMITOHEH-
Te (CiHqp . 1) NpUpOIHOTD rasa.

333 TlorpetiHocTd ONpetenedid MIOTHOCTH MPHPOOHOND rasa M
fEIKTOR CEAMIEMOCTH MTIPH CTAHIAPTHLIX YCAORHAX BRMUCIAT No (hop-
MY TAM!

Bpean = 0.6/ P T (ki 80" + 3.40x, 8,07 + 9,005, 8,7 1™, (2D)

EL-]" %}

| =
e = 0,09 ‘T | ¥ Gk 8,0 008(x, 6,07 + 2.70x, &, 1 1™, (22)

Bpe = 167, # B, + 8077 (23)
re 8y, g M 8y — NOTPELIHOCTH ONPEIEReHHA MOMAPHEIX A00eH,
COOTBETCTEEHHD, [-I0 KOMNOHEHTA MPHPOIHONS Taja, 4 TAKKE a30Ta M
AHOKCHIA YIAepoa, Kak KOMIOHEHTOR MPHPOIHONG Fasa;
A, = L0353 % — norpelnHOCTE IKCHEPHMEHTATLHOMD ONpeIeIeH
fAKTOPA CEAMIEMOCTH.

J4d OnpegeleHde MNAOTHOCTH MNPHPOIHOTO rasa
npH paboyMy voaoeuax {(pu 7).

141 TnoTHOCTE NPHPOIHOND TE3a ONpetcisnT mo popayae (B).

3142 KowbMUMEHT CHUMASMOCTH TIPHPOIHOND TA34, BXOIALIME B
ibopMyay (6), Jonmen onpeaendatica no NOCT 30319.2.

[TpH oToM (aKTOR CHHMAEMOCTH NPH CTAHAPTHLIY VCIOBHAX JOMYC-
KASTCH ONpelendTe no dopsyne (20) npd HIsecTHOM KOMIIOHEeHTHOM
COCTARE ARDO mo fopayae (24) npd HIBECTHIY TUIOTHOCTH IPHPOEHOrG
razd pH CTAHJAPTHEX VCIORHAK H COAePAaHHN B HeM A30Ta W AHOKCHOA
yraepoaa, T.e. no gopMyie

- 2 (24)
7. = 1 = (0,0741 p, — 0,006 — 0.063x, — 005735, )"

143 MorpewrHocTs onpegeienia GaKTopa CHAHMASMOCTH NPHPOIHO-
o rak npH cTaHAAPTHBEY YeIosMAx mo Jwopsyae (24) Gyaer pasya

s

5., = u,3“+1|[pcapcjl +0,720,8,,)° + 0.6(x,5,,)"° . (29)
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144 Nonvekaercd NPHMEHATE MOGLIE IPYTHE METOIMEN H (hopayIb
pacyeTa MakTopd W KogehHUIHeHTa CENMASMOCTH TIRH PaDoYMHY YCIOBH=
AX, OGOHAKD NOrPpeIiHOCTE ITHY METOMHE W Pyl D00 HA ONpele 1 TLCA
B COMNOCTARTEHHH C METOMAMH, VEKazauueiMKH B [OCT 303192

B uacTHOCTH, 4 pacueTa KoMppHIHeHTa CEMMIE MOCTH JOMYCKIETCA
HWCNOMBLIOBATL CASOYIOLIE: YPaBHeHNE

K=8 . p(K + K/ T+ Kp, +Kx +Kx). {26)

Mps HeIHAUMTEILHEY HIMEHEHHAX NMapaMeTpos p, T, p., X, o X,
MOTPeTHOCTE pacueTa KOMPPHUIHEHTA CEHUMAEMOCTH IO TOMY YpaBHe-
HHKD MOMKET DBITE HeDOoIpod, Hanpusep:

0.1< p[MMal =12 Ky = 100185
273,15 = T|K| <303,15 K, = 0,0523625
0,66 < p, [kr/m}] = 0,70 K, = —20,5799
0= x |mon %) =20 K =10
= x, |mon %] =03 Ay =1
8, = 0.11% Ks = —10.244369

345 Ana cseceldl, OTNHYHBIY M0 COCTARY OT NMPHPOOHONS rasa,
pacyeT GAKTOPA CHHMAEMOCTH ¢ AOCTOREPHOH NOrpeHOCTRIO Npei-
CTABNALT GOUIBLILYI COOKHOCTE M oadac Tpebyer paipaboTkd cne-
HHATLHOW METOIHEKH.

Corfacopanne  nogo0HBEIX  METOAME  CHeIYeT NpPpOoOMIBOAHTE C
BHHUCMB lNoccranpapra Poccuu.

4 ONPEIENEHHE MOKAJATERA AJTHABATEI

4.1 NMoxalatenks alHataTel NpEMEHAeTcd npH pacyere koxppuuneTa
pACILHPEHMA a5,

4.2 [Mokasatent agnabaTel 3ABMCHT OT MapaMeTpol COCTOAMMA Taid
(DarTeHHA W TEMOSPATVREIY, 4 B CIVYAE CMECH TAI0B M OT COCTARA CMECH.

4.3 Moxalatens arHadaTi IUTH YHCTRIX TAI0EB HEODXOIHMO ONPEAeIaTh
no NCOCO PL2T o oapyrisd Matepianam. pekosenovesesis DOOCT,

4.4 MoxazaTent aawabaTLl CMECH TAI0B TP JamieHHay, DIHIKHY K
arsocteprosy (B npenenax £3 %), onpenensioT cornacuo | 1] no dopaiyie

roe K- NokKa3aTENE AnHataTE 1o KOMIOOHe TS CMeCH.
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4.5 TNokazatent aauabatsl NPHPOIHOND FAdl, METAHA W A30Ta J0JDEEH
BEMACTATECA N YooB2PIUeHCTRORANHON (hopxyie Kodaa [1]:

&= 1.336(1 + 0,074x,) — 3,'5'-I[:I_'1 Nl —0.68x) — 0,208 p,. +

/T 13840 — x) ("™ + 26,4, (28)

4.6 [MorpeniHocTs OnNpeIeieHnd NoKasarend anuabatel no gopuyie

(28) B auanatone Tesneparyp 240—<360 K w gapnessi oo 10 MITa npu

/T < 0,03 e npeneiiaet 2.0 % no CPpaBHEHHIO C IHAYEHHAMM, PACCYH-

TAHHEIMH M0 YPEaBHeHHD CocToAanuMAa (cu. FOCT 30319.3). C yyetom

NOTPLITHOCTH HAIMEPSEMLIN MapaMeTpol NOrpelitocTy PACUeTa MoKasa-
TENA ANHAGATE! BRIMHCAHAIOT Mo Qoprivie

8= (& + & ™, (20}

rae & = 2,0 %.
[MorpeliHocTE: PACYETA MOKAIATERd AnHabaTel, CRAAHHYVIO C NOTPELl-
HOCTLID WIMEPACMBIX TIAPAMETPOR { &, ). OTIPEIEAIOT W1 BEIPAKEHNE

_1 3. 2 -1 2 .
E|:_u - ; :I{[LJ'? 10 r ET} + ‘:u-Ig' 10 i ﬁp | {ﬂ,.'-!] P ﬁpl.'}
+.
+10.21x, 8 )" (30)
rae éy ,EP,EP H 6, = NOTPEMHOCTH HIMEPASMLIX NApAMETPOR, COOTBET-

CTEEHHO TEMIEPATYPRL, JABAECH HA MACTHOCTH MPpHPOOIHOTD rasa rpM CTaH-
DAPTHBEIX YCNOBHAX H COJeaaHHA a30Ta B HEM.

5 ONPEOENEHHE CROPOCTH 3BYKA

3.1 CxopocTh IBVKAD MPHMEHAESTCA NMPH ONPEIENe HHA NoNpasoador
MHOEHTEIH NOKAZTAHHY BUOPALMOHALIY IUIOTHOMEPOR.

5.2 CropocThk 3BYEA 3aBHCHT OT NApaMeTpol COCTOAHMA rasa {Janmie-
HHA H TEMIEPATYPEL), 4 B CIVYAE CMECH FAT0B M OT COCTARE CMECH.

5.3 CropocTh 3BVEA T8 YHCTRY FA30E HeoDXOIHMO OnpeledTh 1Mo
MCCCH 95, NCCCH % u apyris  MATepHanas, pekoMeHIvenMbin
coc.

5.4 CROpoCTE 3BVKA NPHPOIHONS rasa BEMHACIEnT no dopyyie

W= 18591 (T wk/ pa)"" . (1)

[le K = [0KATTe L A0HADATE;

K = EoafepHuHeNT CRHMaEMOCTH, ONPeIeaesM i mo seTogam N9
ol i GERG-91 (cwm. TOCT 30319.2);

P = MIOTHOCTE NPHPOIHOND T4 TPH CTAHIAPTHLIL VCAOBHAN (p, =
=0, 101325 MIlawn 7. = 29315 K).

Lk
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Dopayna (31) noavaeHa U3 ypasHeH il TEpMOIHHAMMEN D18 CKOpOCc-
TH 36VEKA M OOKAZaTend agwadarsl |2].

5.5 NorpeiHocTs ONPEIeTeMa CEOPOCTH I8VKa no dopsyne (31) 6
mManasode Tesmneparyp 240360 K u napaenuy oo 10 MIMa ve npepki-
waer 1,5 % no cpasHeHHK ¢ FHAYEHHAMH, PACCUNTAHHLIMH M0 YPABRHE-
HHe cocToAHus (oM. [OCT 30319.3). C  yueroM  DOrpeldHocTH
HaMepASMELY TTAPAMETRPOR NOrPELIHOCTE PACYeTa CEOPOCTH IBYED BLIYHC-
JIIoT Mo opsyie

B, = (8" + 8 ", (32)

roe & = 1,5 %.
[MorpeluHocTL pacdeTa CKOPOCTH 3BYKD, CEBAIHHYID C NOTPeLIHOCTLIO
HIMEPHEMBIN MAPAMETPOR { & , ), ONPENSIANT W3 BLIpamernn

8 = HO3T107 K+ Kk + x K/T) T8, 1+ 1(0,191072K +

+KE B F 02K+ K v —x Kpdp, 8, 10 +0,21 K+
+ Kk ) X% Bl + Ky k3 o)1, {33)

rae dp 8,. &, .. 8, W 8, <~ NOrPEHOCTH HIMEPAEMBEIX TADAMETPOR,
COOTBETCTREHHO, TEMIEPATYPM, JARTEHHA, MIOTHOCTH NPHPOIHOTD
raja npd CTAHIAPTHEIN YCAOBHAX, COASPEAHHA a30Ta M JAHOKCHIA
YrOepoaa B HeM.

Kosdmurenta Ky K, K. K, # K, 8 3a8HCHMOCTH OT MeToaa,
HCTOILIYEMOTO 18 pacyeTa KoupuIMeHTa cxumMasMocT K, onpeaend-
IOTCA 10 CTeAVIIIHM BLIpaeHHas (Cs. fopayasl (B7) — (91) s (92)
= {96) OCT 30319.2)

— npH pacuete K no smeromy NX19 wmo.

Ky =026 104+ 0,34.10-3 p, i34)
K, = 0141077 + 0,24.107% p, (33)
Koe = —0.83.1072 + 0,084 p, 136}
K, = —0,3610-2 + 0,057 p, (37}
Ky = 0,46 1072 + 0,047 p; {3%)
— mpy pacuere K no Merony GERG-91

Kp==03810-% + 041103 p, (39}
K, = =08 107%+ 02910 p, (40)
K= —0.01+0,1p, (41)
K, =—0,7410-2 + 0,075 p, (42)

Ky = —0,85107% + 0,085 p. (43)

11
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6 OIPEAEIEHHE IHHAMHYECKON BAZKOCTH

6.1 Ba3KOCTh NpUAEHSETCH UTH BLMHCTeHEA HCTa PellHonkIca, KoTo=
e AATETCA GUHOH A7 BEKHe LY XapakTepMCcTHE TEUeHHA BASKON cpelkd
W OIpeaeIgeTed OTHOWEHNEM HHEPUAGHHEX CI K CHIEM BSIKOCTH.

Yucno Peflnoneoca NpUMeHAeTCH 108 Onpemeienids koxdunnenTa
WCTEUeHMA.

6.2 BAIKOCTL rAd0B W WX CMeceil CHABHO JABMCHT OT TEMMEPITVPE H
WIOTHOCTH TAI0B OPH HHIKHX JARIeHHAY. JaBHCHMOCTE BAJKOCTH OT
JABIEHWA BRIpaRera cnabo.

CoCTAmTOLIYVIO DHHAMEYECEOH BHIKOCTH NPMPOIHOND Tkl M MEOruxX
erd KOMOOHEHTOR, SREMCALLYVIO OT TeMMepaTypid. NpM AamIedHAax a0
1,5 MIla semucnmor no dopaiyvne

% LI el

pg'!' + 208 - L5 ix, +x)
rie Wy Bhipaseda & skllac,
vna {44) npusMedHMa B odanasore resneparyp 240-—360K. ITo-

IPELTHOCTE ONPEIEIEHHA BAIKOCTH B 9TOM IHANAIOME He npeptimeT 1,0 %
TR METaHa, 2,5 % — T8 3TaHa, 5 % — a14 nponasa, GyTana, MOHOKCHIA
YIAEPona, THOKCHIA YIIepona ¥ atora, 3 % — ang npupoIHoro rasa, eciq
AOTPEIWHOCTH HAMEPIEMLIX MaAPAMETPOE MPHHATE PABHBIME HYIT0.

6.3 [onvekaercd ofnpelefiarTh BIGKOCTE YHCTHX ranos no CCCO 17,
MCCCO o4, rocca i, rcccin poez.

6.4 BrakocTh Npy NOBLMUEHHBIY gastednax (oo 12 MIa) ana npe-
POOHOM FA33 BLIMMCIRNT N0 dopeyine

I,] n I-I-T 'r'l|.I. . [.4}}
b
rae &, = [ + P OOMPABOYHLIH MEOEHATEL.
IMT, - 1)
[MpuBedennsle Japnedde p, H Temneparypy ¥, BEIYHCIAKT 00
hopsyTanm

Py = 1Py {46)
Ll B (47}

FAe NCERTOKPHTHYeCKHE TARIEHHE & - W TeMOSpaTyPy 'T:m [RICCHHTL BARYT

no dropaeyaast (E7) w (1) DOCT 3031928 HMeHH
P = 2958501 608 — 0,05994 p_ + x — 0,3921x)), (45)
I, = 882509915 + 1,759 p. — X, = 1,681x,). (49)
B popuavaax (45, (49) 200yekae Ted BMECTO MOTEPHELY To0el THOKCHIA
YIAEPOOa W A30Ta NPUMEHATE HX 0DLEMHEE J07H.

i3
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6.5 TorpeHocTeE onpetene M BEKOCTH no gopsyne (433 He npe-
RELIAET O % N0 CPABHEHHK C IHAMEHMAMH, PRCCYHTAHHEIMKE ¢ HCIOThL-
IOBAHHEM  VpanpeHua cocToAammsa (cd. [OCT 30319.3). C yuetom
MOTPEeLHOCTH HaMePaeMBIX NAPpaMeTPOsE NOrPElHOCTE PACYeTa BIIKOCTH
BEMHCIHIOT Mo fopayie

ﬁl-' = '-EI * EE'I.H.JHIIS * (>0)

rae & = 3,0 % npu gapnenmax oo 0.5 MIMa w 6,0 % npd DOBRIUEHHLIX
mapaeduay (10 12 MIa).

[MorpeliHoeTs: PACYeTa BAIKOCTH, CRAIAHHYIO C MOrPeliHOCTED H3ME-
pHREMEX napaMerpo (6, ). ONpelesiamT I BLEIPOMKE HHA
B =& (0,028 78,7 + (K, p &) + (44 p, 8,0 ) + (10,5x, 8,)° +

+ (1L Axy B [, (51

roe by . E.r“ 51” L0, H E-q. e [IOTPELLIHOCTH MIMEPASMBIX MADAMETPOR,
COOTRETCTESH G, TEMIEPATY Pk, JA1SHME, ITTOTHOCTH NPHPOIHOMD Ta3a [pH
CTAHOAPTHELX VCIOBWAX, CONRPMEAHMA A30Ta M IHOKCHIA YITI2P00a 0 HeM.

Koadupsunent K, papen O npu oarneduax oo 0.5 MIla n 045 npu
MORLIEEHHEY Jamreamax (1o 12 MIla).

7 ONPEAEIEHHE YIETBHOH OFBEMHON TEILIOTH CTOPAHHA
(TEMIOTBOPHONA CIIOCOBHOCTH) NMPHPOIHOTO FA3A

7.l Temnory cropadMd OpHPOIHOTG Frasa HCOoILIVIOT MPH PeaiH ki=
UHH 353 MOTpeNTe .

7.2 ¥oeapuyvio 00BesMHyYI0 TEMIOTY CropaiHs OPHPOIHOrS Fasa onpe-
neadwnT no FOCT 22667 B rabumue 2 npHBedens! IHAYEHHA BRICLIER M
HHGIEH VIeALEHOE TeIOTE Cropanis B cooTeeTeTein ¢ HOCO 6976 |3].

7.3 [Mpy WeraBeCcTHOM EOMIMOHeHTHOM COCTARE M4 JOMVCKAETCH OTpe=-
NETE BEICUIVED H HHIVED VI LHLIE TEILTOTE! CROPRAA 10 (opayiam:

H,, = 92.819(0,51447 p, + 0.05603 — 0,65689x, — x,), (52)
H, , =85,453(0,52190 p, + 004242 — 0,65197x, — x,). (33)
T.4 nDFﬂBI.I.lElDETE OQITPERCTEHHA TEIUTOTH CrOpaHiHd BRYHCTAKT 0o

COETVILAM RpaiyTam:
NpH ONPeIeie i VIeILNoH Terniorsl Cropais mo 7.2

EH ﬁL \‘E |:.'I.'I; H“ I;E_.,“; Jllu'j 1 tS‘:I_}
ZI.IHM !
i

13
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rae 2, = (aKTop CHHMIEMOCTH NPHPOIHOND Fa3a MpH CTANIAPTHRIX Y-
NOBHAN, KOTOPRIA paccuHTLBENOT o dopayiam 3.3.2;

H,; = TEMNIOTHROPHAA CHOCOOHOCTE f~T0 Madd B MISANEHOTAIOROM Co=
CTOAHHK (CM. Tabnuuy 2);
B — NOrpeliHOcTE OTPSIele e MOTAPHOH Jo0H i-To KoMOOHSHTa
MPHPOIHOND Fa5a.
[Mpy onpegeAeHdH YIEAEHOH TEILIOTEL CIOpadMs no 7.3

_ 12 ! 1,05
G = [0,04 + 0,1 &pc pr o [ 2850 + 0405 8 )
(33)
rae By, 8, W B, — AOTPELIHOCTH ONPEleieHHa, COOTBETCTREHHO, N10T-
HOCTH TIPHPOAHONG A% NPH CTAHAAPTHEIX VCTOBHAX, MONAPHOA 100
A30TA W MOJAPHOR 0N IHOKCHOA VIIepoa.

T

Tatanmwpa 2 — TemworsopHas cnocolHOCTE KOMADHEHTOR [PHPOEHOND [133
H NPOIVETOR S0 MepepaboTEl B HOELTEHD TS0 COCTORHNHE

rfl'l.':li.'l'l'd. I::I'L'IPH:II HH
Havsmenvsanne rana il e Morpes s
dhapmvai LHESE P
HELULLH H AL
g‘g:“ CHy 7.04 31,37 it 1
Moo CiHa .91 50,39 i1
CiHg 51,78 5,94 2
f-OYTAH w-CaH g 1a,7 1,5 0,3
u-Byman w-C Mg 14,1 (LN 0,3
H-1leHTREH w-TsH 2 47,0 1360 -
u-Tesrau a-CsH s 1468 135,7 —
w-TekcaH w-CaHig 174,5 161,56 -
i-Ternms w-CrH gy T, 187.1 -
s-Ulkran w-CaH g 117 AT —
ALETHIICEH CyHsy 54,09 51,25 i1
Frien CiH4 58,68 55,08 0,2
Mporicaen CiHg £5.58 0,07 i,z
Eesaon T 1373 131.8 —
Toayon C1is 164,32 156,8 -
Mosoxeur yraepos Ci IL.76 1076 i1
F— H s 1159 1,05 i¥,1
: s 231,37 11,53 .4
Er[muumpnu NH1 15,93 13,17 4
MMHAR CH4S 51,54 47,86 04
MeTnnmepranTan

L
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APHACKERHE A

fCrpaeonnme )

Buivmorpaduasn

1] Kofa 3., dedposonecen b, Tovmaper H. (Tlonsexas sncmas nuse-
HEPHAH K0T AT WIHAHRS HETOMHOCTH ONPEIEIc e MOEAIITeH PLIHE-
BT IPUPOIHEX THIOB HE HOMPEUHOCTE PACHETE PACKOEE.

12] Wneaspaiin 2.9, Kecceapyan MM, Ocrossl reopus Tenaopusmsec-
kux ceoiicre pewiecte. M., «Ducprass, 1977, 248 ¢,

I3 HCO 6976:1995 International Standard. Natural gas — Calculation of
calonfic value, density and relative density
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VIK 662.76.001.4:006.354 MKC 75.060 b19 OKCTY 0203

K lsouenpie CI0BA NPpMPOIHLIE rad, KOMIOHEHTEL OPHPOIHOND rasa |
NPOIYKTE ero nepepaboTEd, MeTodbl pacudeTa (HIHYeCcKHX CBOHCTE,
DARIeHHEe, TEMTIEPATYRE, IIOTHOCTE NPH CTAHAAPTHLIX YCIOBMIX, KOM-=
NOHEHTHBIA cocTap, MOAApHEIE H 0DLEeMHEE 100H, koddupuuMedTt
CHHMASMOCTH, MIOTHOCTE, NOKA3ATENL aaMadaThkl, CKOPOCTE IBYKE, IH-
HAMMHYECKAR BAIKOCTh, ODLEMHAA YISALHAA TELIOTa CropaHHA. No-
IPeINHOCTE

Pegagwop P40 duasdapanag
Tevansecknil peankrogp BS R peco s
Kappeerop MO RKadbasmig
KounssoTepuns acpoTks A0 faomapeans

M smm. B 02558 on 1407 2000, Hogmwcano o newate PTO0E B0 SYeamewn, D16 Yacwaan, 1,10
Tapaw 141 s £ 35864, Tax. 30,

HIE Hagssenil Thi o TARmpTou
1003 Mockea, Koooaemuid mep., 14,
g wew w . sisndands. na e-mntl: infioi sandards na
Hofipaia i crneuaroen & HITK Haonreneerng oras sapron



Hamenenme No 1 'OCT 30319.1—-96 I'az npupoanwiii. MeToas pacuera dmim-

yeckHX croiicre. Onpenenenne GUINMECKHX CROACTE NPHPOANOTS 1134, ero Kov-
NOHEHTOB H NPOIYKETOE €10 NepepadoTEs

[punsaTo MexrocyaapcTBCHHLIM COBETOM IO CTAHTAPTHIALHH, METPONOTHH H
cepradmkanms (nporokoa Ne 22 or 06.11.2002)

Ja npHHATHE H3MEHEHHA NPOroJOCOBANH HANHOHANLHBIE OPraHbl N0 CTaH-
aapraauun caeayiommx rocypapers: AZ, AM, BY, KZ, KG, MD, RU, TJ,
T™, UZ, UA [komm aneda-2 no MK (HCO 3166) 004]
Japerncrpuposano Bwopo no cranaapram MI'C Ne 4308

JdaTy BBeACHHA B ASHCTBHE HACTONIIEND HIMEHEHHS YCTAHABRIHBAWOT YKa-
JAHHLIC HALMOHALHEE OPrafbl 10 CTAHIAPTHIAIHN

[Tyngr 3.2.3. Tabanua 1. 'padra «Moanpnaa macca M, kr/kvonbs. [ia no-
kazatensy 27 (a307) JaMeHUTE 3HaweHne: 28,135 na 28,0135,

rpatha «[lorpenocts 4, %». [laa mokasatenn 25 (aproH) 3aMeHHTE 3Ha-
yerne: O30 xwa 0,03;

nokasareds 28, JaMCHUTD 3HaueHHe 118 rpadist « KpuTHdeckasn TeMnepaty-
pa ¥ — ua 1325, na rpadisl « Kputuueckos 1asaeHue pos — Ha 3 760

MYHET AOTHUTHHTE Nepeydncienies — 4.

«4) cocTal poaayxa — 78102 % azora, 20,946 % xkucaopoaa, 0,916 %
aprona, 0,033 % ngwoxkennn  yvoepooa, 000182 % weona, (K052 % renua,

0,00015 % serana, 0.00011 % kpuntona, 0,00005 % sonopoga, 000003 %
sakucH azora, O .0KH2 % vonokenna vraepoaa, O.00001 % kcenona (cocrar
MPUBCISH B MOIAPHBIX MPOLeHTAX no 2aHHeM HCO 6976 [3])-.

[Mynwr 3.2.5. @opuyia (8). 3aMeHUTE CTOBR: «(MUCIEHHO PABHA & )» HA
«(MHCICHHO paBHa Em}l i,

IMynkr 3.3.3, Popuyna (22). 3amennts obosHaderne: p, Ha o

[lyHkr 3.=_1.3. Qopuvyna (23). 3aveHuTs oboIHATEHHE: {c{}__ﬁ{xb_ﬁryjﬂ--'ia Ha
«0,6(x 8, F]" . '

[TyukT 4.6, Qopsyaa (30), ICIAMKALHA, 3aMCHHTL 0803HAMEHUE: & HA B o

[Tynxr 5.5, hopyyaa (33). JaMeHnTs 0B03HAMEHIE: «x &) » Ha axaﬁmj?w.

[yukr 6.2, Bropoit abzaw. 3aveHuTs ciosa: «npy gaeaeHuax 1o 0.5 M las
Ha «NpH ATMOCHCPHOM JABICHH H»,

[Tynkr 6.5, @opuvyna (30). FRenauEauns 0 nochelHui absall, 3aMeHH T
ciaoBa «<npH fapieHuay 1o 0.5 Mllas va «npu atmocdepHoM JaRieHHM s,

(MY C Ne 82004 1)
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M E K I'ocCY 31 APCTNEREEHHER H CTAHIAWSFT

Tas npupoansii
METOALI PACHETA @HIHYECKHX CBOHCTR

Dupeagrenme (uEmeCKEX CBORCTE NPHPOIEGTT Ta38,
70 KOMIMHBERTOR M NMYIYKTOR ¢10 nepepaborsn

Matural pas. Methods of caloulstion of physical properties.
Definition of physical propertics of natural gas,
its components and processing products

Mars seegenns 199707 —010

1 HAJHAYMEHHE H OBJAACTE MPHMEHEHHA

HacToaumil cTangapT npeaHasiaded T8 NPakTHYecKoTo NpuMeHe-
HHA MPH KOCBEHHOM OnpeleleHHH KoHpprUHenTa CE HMaeMoCTH, MA0T-
HOCTH, NMOKA3ATERA AMHAGATL, CKOPOCTH 3BVES, THHAMHYECKOH BAIKOCTH
H ODBeMHAOH VISNLHOH TelI0TE Cropadid NPpHPpOIHOTD Fasa, ero Kosmo-
HEHTOER W NMPOAYKTOE eT0 NepepadoTKH Mo MIMepeHHBIM IHAYEHHAM 1aB-
NeHHA, TeMNeparyphl, KOMMOHEHTHOID COCTABA W IUTOTHOCTH TIPH
CTAHAAPTHEIX YCAOBHAX.

Henonkayvemble B HACTOALIEM CTAHIAPTE OTIPEIEIeHHA H 0DO3HAYE HHH
NPUEEIeHE B COOTBRETCTEVIOWHY paiteaax DOCT 303190,

1 HOFMATHBHBIE CCBLTEH

B HacTosle s cTAHIAPTE HCMoTEI0EIH B CCLUTKH HA CedyllHe CTaH-
JAPTRL

MOCT 22667—82 [aaw ropwoune npupoause. PacueTHwil meTon
G PeIEie N TeILTOTEE CrOPaH A OTHOC HTEALHOH MI0THOCTH H yicTa Bobbe

MOCT 30319.0—9% Fas npupoausii. MeToak pacueta hUIHYSCKHX
CEOWCTE, DO He NOT0ReHHA

MCT 3031929 Fas npupoausii. MeToas pacueta GUIHYSCKHX
cuoficTe. Onpenenerne KoMphHHIHEHTE CRUMASMOCTH

MOCT 30319396 [Naz npupoaueli. Metoaesl pacdyeTta MsHYeCKHX
ceoficTe. Onpeneaesye @UIHYECKHNX CEOHCTE MO YPARHEHMID COCTOSHKA

NOCCA 478 T1noTHOCTE, JHTATENHA, JHTPOTTHA M HI00apHan Ten-
NOEMKOCTE AMIKOTO H Taz000paiHore a30Ta npu remneparypax 70—
1300 K w gapnesssx O, 1= 1000 MIla

Hinamme vpaEszisnoe



rocT 30319.1—%

MCCCH §=79 [N1oTHOCTL, IMTAALIINA, 3UTPONMHA W HinhapHas Ten-
NORMEGCTE XWIKOFD M rasoodpaiiors Bo3avia npl Tesneparyvpax J0-—
1500 K » mapnesuax 0, 1100 MIla

MCOCH 17=81 duuaMuueckas BI3KOCTE W TEnIonpoBoOHOCTE
TellnA, HeOH:, AproHa, KPHNTOHE B KCeHOHA OPH aTMocie pHOM JARTe HHH
B HHTEPEATE TEMASPATVP OT HOPMATBEHLEIY TOUSK KHNeHud 1o 2500 K

MCCCH I8—81 Metan sunkuil 1 rasoobpazueiii. [IoTHOCTE, 2H-
TANENHA, FTPOMHA H H300apHaa TeTUI0EMKOCTE ApH TeMneparypax 100—
1000 K w manesyax 0, 1—100 MIla

MCCA 19—81 Kucaopon xuakui W rasoodpaideidi. [1oTHOCTE,
SHTATEMHA, IHTROMWA M H300apHAA TenNoeMEOCTE TP TEMIe Ty pax
T0—1000 K » pasnenmax 0,1—100 MIla

MCCC] 47—83 Druaen xuaxii 1 razoobpasnuil. [oTHOCTE, 2H-
TANLITHA, FHTPONHA H H300apHAA TeILIOEMKOCTE OPH TeMne parypax 30—
430 K n napaenmsx 0,1 =100 Mlla

MCCC 4883 Drad kuakdi 1 razoobpasisi, NoTHOC T, ST b=
MHA, FHTPOMHA W HI00ApHAA TelLToEMKOCTE NIPH Tesreparypax 00—
500 K w napaenmax 0,170 MI1a

MCCCO T0—B4 Fenmii-4 xuoxuii B razoobpasuwii. [I0THOCTE, 3H-
TANLIWA, IHTPONHA H H306apHAA TEMIOSMKOCTE TIPH TEMTIEpaTYpax 3, 4—
450 K w nasaednax 005100 MIla

CCC 94—86 Mertan. KosbHime HTE THHAMHYMECKOH BATKOCTH H
TEIIONPOBIHCCTH OpH Tesmneparypay 91 —1000 K ¥ namieHHax or co-
OTESTCTEVIOWIMY paspededHosy rasy oo 100 Mlla

MCCCO 95-86 Kpummod suaknil v rasoobpatiwil. MIoTHOCTE, 9H-
TAMLOMA, JHTROTHA, HIO0DAPHIA TEMNOEMEDCTE M CKOPOCTE IBVEA [1PH
resneparvpax [20—=1300 K o gapnenuax O, 1100 MIla

MOCCH 96—B6 duokcHn Vinepons Xunkuil i rasoodpaadsil. [oaor-
WO Th, (PAKTOR CRHMAZMOCTH, FHTATLTHA, IUTPOTIHA, HA0GapHan Terio-
EMEOCTE, CKOPOCTE 3BVEA W KOMMPHUIHENT OOLeMHOTD PACIUHPeHHA Tpd
remnepatvpax 220— 1300 K w nasnenmax 0,1—100 MIa

MCCCa 110—87 dnoxcun yraepoda. KoadwbHisenTs! IMHAMHYEC-
Ko BAZKOCTH M TEMAONPOBOAHCCTH npH TesMneparypay 220—=1HH K
JABJSHHAY OT COOTESTCTEVIOWHY paspexeHdHoMy raiy oo 1M MIla

MCOC 14790 [NMponan suaoesil 1 rasoobpasiuil. [oTHOCTL, 2H-
TANEITHA, IUTPONHA 0 HI00aPHAA TeILToe MEDCTE B IHANAI0HE TEMITEPATYD
[00=700 K v gasmeswid O, 1= 1 MIla

CCCA P92—84 p-Anxanw (Cl—CX). Bropue sHpHATLHBE KoMddin-
HHEHTEL M Ko He HTEL IHHAMHUSCEOH BRAIKOCTH MM araooe pHos 0ae-
JIEHHM B IHATIAZ0HE TEMOepATYP OT HOPMATEHEX ToUek Kunen oo S0 K

MCOC PI27—E5 [Mponad, -06¥Tad B 8=-MEHTAH KAk KOMIOHEH T
npupoIHoro rasa, [oTHOCTE, fakTop CHRHMASMOCTI, FHTL LI, JHT-

¥
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POTTHA B HI00apHAA  TeroesMEOCTE, MoKAIaTen aldabarsl B vaoiapHBLI
KOMPHMIHENT PACILMPEHHA NpH Temmeparypax 270—700 K 1 japieHnsax
0,1 =30 MIla

3 ONPEAENEHHE ILIOTHOCTH

31 OGmwMHe NONOKEHHA

311 NMnoTHocTE rada p BEMHCIA0T M0 GopMyie

31.1.2 MnomiocTs ONPETeTanT ¢ MOMOULR IIOTHOAMEPOE MoBOro THIA
(MHEHOMETPHYSCEMX, APE0MeTPHYLCKHY, BHDPAIHOHHEY, AKYCTHYSCKHY, pa-
JHAIHOHHEX W AP} WIH KEOCBSHHEIM MeToOoM (HIMepeHHesM napaMeTpoR
COCTOAHMA CPeALL ONPeleIeHHA 82 COCTABA K NMPOBSISHME pacyeTa).

3.1.3 B3apMcHMOCTH OT TEXHHEG=JKOHOMHYECKO N UeecondaiHocTH
IUIOTHOCTE KOHTPOIHPYEAMBIX CPel DONYCKASTCH PACCYUHTEBATE. BRVUHYID,
C oMo Tabauu M rpadukon, ¢ OpEMeHeHHeM BEMHCTHTETBHIIX
MAWHH H HACTHYHO MM NOAHOCTED ABETOMATHIHPOBAHHEX YCTPOHCTE.

3 Onpepenedre NAOCTHOCTH YHMCTHX FAalon

3.2 1 IMnoTHOCTL rasa B WISATLHG FAI0B0M COCTOHHHH O pele1anT
0 HIBECTHEM IHAYCHMHAM JABNSHHA ¢ M TeMneparypil T no opsyne

py = 107 M p/iR T). (2}

3a MoaapHyie Maccy M NpHHEMA0T MACCY QIHOTD KHIOMOIE Bele-
CTHA B KWIOTPAMMAX.
MomapHyio Maccy onpelesdioT no dopMyie

M=% A . (3)
i
rae Aj — MACCH KHIOMpAMM=-aTomMa J-ro mIeMeHTa, BXOIAIErD B COCTAR
MOMSK YL
My = KOGTHYECTRO ATOMOR f=M0 WMEMEeNTa MOTeKVIIE.
3_f.1 MnoTHOCTE PEATEHOTD TA34 { JATEE — [a%) ONPEIeIsiorT ¢ YHeToM
iakTopa CHMMIEMOCTH raia o no fopsyne

po=p =000 M plRTS. i4)

3.2.3 TnoTHOCTE Fasa NPH CTAHOAPTHRLY YCIOBRMAX ONpele aeTed npH
p=poW 1= T, T.2. N0 COOTHOWIEHHID

po=10 Mp ART, 2.} (5}

3uauennd Rp T, npusetens o pasaete 4 FOCT 3031902 Mu 7. —
B TatuiHue [, Ecan naMepennas, obecneunpaoTea ¢ Gonbied TOUHOCTRIO,
yes npueeteHHse B Tabauue 1,70 uenecondpaiie NpUMeHITE: HIMepeH -
HBIE THAYEHH.
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Tudanmua |

. Maonmpuan |Mnorpocte | Paxmo
Hamme wopan we m s }'"m"“chml '.|:n.'-:;|1:| My P ¢ -'.'.tcu::!.-m.lfl mu'f!.m

ipopayan , v i - [

[ AT k1Y Kifma WOCTH £
I Memu CHs 16,043 0666092 | 09981 01, 56
2 Hrrau CaHg 30,070 [,25004 | 09930 (1,0594
3 Nponas CyH;g 44,097 1LB3315 | 093834 0, 1288
4 y-Byran #-CaHun | 58,123 241623 | 09682 {1,1783
5 u-byran a-CaMHgp | 58123 241623 | 0971 0,1703
B w-Tlewran #-CaHaz | 72,150 2O9034 [ 0,945 01,2345
7 u-Thenran W-CsHy2 | 72,150 TO93d | 0953 1.2163
B a-lercan w-CeHqa | 86177 158246 | 0919 01,2846
O w-Temrrau w-CrHae | 100,204 | 416558 | 0,878 {1,3521
10 w-Thoran w-UpHos | 114,231 | 474869 | 0,817 0,427
11 Auernaes CaH: 26,038 FOR243 | 0,993 01,0837
12 Sruaew CaHs 28054 [L16A23 | 090940 (0,077
13 [Npomeacs CsHg 42 081 1.74935 [ 0,985 10,1225
14 Benaoa CiHg 78,114 124727 | L9536 00,2530
15 Toayon C:Hy O 141 183039 [ 0892 0 3286
16 Boanopon H: 200159 0083803 1,006 —, 0051
17 Boasuoi nap Ha0 18,0053 | 074891 | 0,952 01,2141
18 Anrsonnms HsM 170306 | 070798 | 0959 {1, 144
19 Metanan CHL0 34,042 141516 | 0892 01,3286
20 Ceponoaopolt H:5 34082 [A41682 | 099 A1, 1000
21 MetnnmepranTas | CTHyS A8 105 F99a04 | 0974 0, 1483
21 Apokeun cepel S0 64,065 2o6324 | D930 01414
23 lenwi He 40026 016639 [ 10065 (.0
24 Heon Me 2000797 | 083889 | 10005 0.0
25 Apros Ar 39,048 [66068 | 0.9993 01,0265
26 Monoxcna 0 2R.000 [ I6430 | 0995 0,000
YEAG PO

2T Asor M2 28,135 [L16455 | 09997 000173
28 Boagvx 2R.0626 | 20400 | 099963 | —
29 Roacmopon L8]] SL99RE [ 133022 | 09993 (102065
30 Muorcna yorepoaa | C0s 44 000 I,82054 | 09947 (10723




Oeomyanne mataans.
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pT— Kpsiriewec Tewnepa-
MagrioitTe I'Iurpum KEid TEMOe Eoe rypa
Hianwenonad me rim e e HIETh paTypa EHERTNEY KHIEH HX
e O, & Tk Fer. AR pep,
“ bl L Ten K
I Mot (G682 (0,05 100, 555 4 508K 111.65
2 Sran |26 0,05 05,53 2, nall 154,55
3 Mpomas | &1 (1, ng g2 4. 250 231,05
4 u-byran 2.4956 0,30 4215 14 3,784 27267
5 u-byran 2 484 30 408,13 3648 26142
0 4-Thenran 3,174 - 469,69 3364 309,19
7 w-llenran 3147 - 46, 10 3,381 30102
B ou-lescan R — S6 4 3,030 341 .89
0 y-lemrran 4,755 - 5302 2,740 371,58
10 p-Ohcran 5.812 - 08,4 2,490 308,83
11 Aueraaes | [FH) i, 10 308,13 6,1 3% 189,15
12 Sruwaew [, 1733 0,10 28205 5.042 169 44
13 [MNpomeacs 1.776 (20 164 K5 4,601 23545
14 Benaoa 3469 — 562,16 4 BU8 353.25
15 Toayon 4 294 — S0 B0 4 1106 38378
16 Bonopos 008375 | 0,05 132 1,297 20,35
17 Boasuoi nap 0.787 - 647,14 22 4 373,15
18 Asrsamas 0,716 (¥, 30 44055 11,350 239 75
19 Memanan 1587 — 512,64 5002 337 55
20 Ceponoaopoi 4311 i, 10 732 5,940 212,85
21 Memnnmepgantan| 2,045 i, 10 4700 7,230 279,00
22 Auokcun cephl 2718 0,30 4308 7884 263,15
23 Denwi 016631 (05 519 (1,227 4.21
24 Heon 0,8345 0,05 44 44 2,760 27,09
25 Aprom | GiblE (3,30 L 560065 4 Bb6 87,29
26 Monokona vime-
PR I, 1649 ik, 1 [32 K5 3494 B1,64
27 Aan [ led90 | o058 26,2 3, 3040 77,15
25 Boamys L2045 | 0,05 - - 78,85
29 Krcnopo 133006 | 005 154,58 5,043 Ok, 19
A0 Mnowcua yorepoaa | 1,8393 (3,05 04,20 7,356 194,65
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B tatmaue 1:

[y po, = MIOTHOCTE (M0 MA33 NPH CTANAAPTHEY VCAOBHAX B Mg
ANLHG FASOBOM COCTOSHWH,

2y 7, M pgy — COOTRETCTREHHO, (PAKTOR CHHMAEMOCTH H TIOTHOCTE
{=T0 rasa Npy CTAHITAPTH LY YCIORHAX (115 M08 C TEMIEPETYPOd KHIIEHHA
Goneie 293,15 K opHBeIeHsl VCTOBHEE THAYCHHA ITHX CROHCTE, KOTo-
Pbie MPHMEHHMLL TOJILKO MPH OTNPEIENeHld 2. 0 p . DPHPOOHOTO rasal,

3) 6, — NOTPeliHOCTE ONPeleicHHA (PaKTopd CRHMAEMOCTH -TO
rada OpH CTAHAAPTHEX YCIODHAX.

3.2.4 Havpasuennii (4) 1 (5) nOOy4aeTcd npaKTHMeckan diopMyia 1
ONPEISTEHHA MIOTHOCTH Fasa

po=pep Leflpe T R), (B}
rie KospdmuuenT cEnMaeMocT K pasen
K=z {7

M3 ypasnenna (7) cnenyer, uto K= 1L opa p= p.u T'= 1_ Kpome Toro,
M3 ITOMD e YPADHSHHA BHIHG, YT TUHOTHOCTE [33 B pADoYHY YCIOBHAX
MOBHO OAPEISTHTL N0 HIMEPEHHLIM JHAYEHHAM  p .. 2, 2 (Win K), p i T

JonyckaeTca p o M 2 onpeleadaTs no Tabanue 1, zu p — no NCCCO
4, o 8, rcoca 18, rcoca 19, rcccd 47, oo 4s,
rcocd 7, rccca 95, cocl 96, NCoca 147, I'CCocd PI27 w
OPYTHM MaTepHataM, pekoMerayvesuiv [CCC, ecny MeTOILL HaMepe HHA
COOTBETCTEY MUY MAPaMEeTPOR HMEIOT GO LIYR MOTPElHOCTE, 9eM VEI-
a0 B Tabadue |, UM OTCYTCTBYET TeXHHKO-3KOHOMHYSCKan Lenecond-
PAZHOCTE NPHMEHEHHA TIPAMEBN MIMEPeHHN.

325 Odwad norpelldHocTh: OnpeIeieHdd WIOTHOCTH ~T0 4HCTOrD
M, paccyMTaHHas mo gopuyie (6), GyIer papHa

By o= (60 o+ B+ By 4 B3+ 6,007,

rag Eg ¢ ; = MOTPENIHOCTE MIMEPEHWA HWIH ONpenefend mo Tabnuue | nror-
HOCTH {-I'0 Ta% NP CTARIAPTHRIY YOIOEHAY (YHCISHHO pasHa &, -, ).

6,1 B — METOIHYECKAA NOMPEUHOCTE ONPeIeieH U (RKTOpa CHH-
MASMOCTH OpH pabouMy M CTAMIAPTHRX venosHax no [CCCH 4, NCCC
B, I'CCCO 18, I'CcCcca 19, rccca 47, roccch 48, rcoca 7o,
MCCCA 95, CCCa 96, 'Coca 147, rocca P12z,

E:r H 8y = NOrpeINHOCTH ONPeleIedid, COOTRETCTBEHHO, NARTEHNA
W TEMIEPATYPEL

33 ODnppegededyde NAOTHOCTH CMeCH raioBs OpH
CTAHAAPTHLIY YCIOBHAN M0 KOMOOHEHTHOMY COCTARY

3.3 ] KoMnoHeHTHBIR COCTAE CMECH M08 oNpeleldeTcd B 0DBeMHBIX
NN 110 fhopsyie

(5}

s
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=V/Y ¥ (9)

WIH B MOTHPH LI J0CTAX MO li.‘.ICIPH}'J'!E

LT N (1

KHnoMonn { KHAOTpaMM-MOIeKYIa) — KOMHYECTRO BellecTha B KHI0-
IPAMMAN,PABHOE MOTAPHON MACCE ITOID BELIECTRED TOITOMY YHCI0 MoIeil
f=T0 KOMIOHEHTA TAI0BOH CMECH ONPEleTaeTcd no opmMyae

;= iy fM; (1)
Beoorperetonn ¢ MCO 6976 |3] obweMuan r, B MORApHAa X, JoUIH
CEATAHE] CTENYMUIHMHE COOTHOWEHMAMMN:

y = 'r:l'f'zl.'l'
o ! [2
Fors) (12)
d
'rl“.:l.l
fi (13)

2 X )
d
M3 ypasuenuit (12) # (13) MO®HO BEBECTH CAEIVIOLIHE YCIOBMA:

Xr=L (14)

2 5=l (15)
-
3.3} Beoomsercreny ¢ MOOD 6976 |3] mMIoTHOCTE TIPHPOGOHOND rasa
MPH CTAHIAPTHLIY YCIOBAAX BEYHCIHIOT Mo PopMyIe

P = p-'.'.u‘f': Lo i lﬁ}
rae PL‘.H = Z. ':l' I:II.'.Hf L] : 1?}

w52

I

IHA4eHWA TUIOTHOCTH P, W (hakTopa H° npueegeds & Tabmaue 1.
[IpH cOTep#al e B IPMPOIHOM M8 VITEBeIOPOEHEDN Coe e M THIa
CiHyy o thopanymes (17) w1 (15) MORHO NPEJCTABATE B CIETYVIOUIEM BHIE



