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4 BBEJEH BINEPBbIE

UHgbopmayusi 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy rybriukyemcsi 8 exxe200H0 uzdasaeMoM UH-
opmauUOHHOM yKasamerie «HayuoHarbHble cmaHO0apmbi», @ MeKCm USMEeHEeHUl U rornpasok — 6 exeme-
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rowast uHgbopmayus, yeedomeHue U mekcms! pazMelaromcecs makxe 8 UHhopMayuoHHol cucmeme obujezo
rosiL308aHuUs — Ha ohuyuanbHoM calime ®edeparibHO20 azeHmMcemea ro MexXHUYECKOMy peaynuposaHuio U
Mempornoauu 8 cemu UUHmepHem
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NpocTpaHeH B KadecTBe ourumanbHOro usaaHus 6es paspelueHust PeaepansHoro areHTCTsa no TeXHUEecKo-
MY perynupoBaHuio U MeTponorum
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMCKON GEQLEPALUUM

FocyaapcTBeHHas cucTema obecneueHnst eQUHCTBA U3MEPeHUin
A3 MPMPOAHBIN

KoadduuueHT AUHAMUYECKON BA3KOCTU CXKATOrO rasa ¢ U3BeCTHbIM KOMNOHEHTHbLIM COCTaBOM.
MeTtop pacuyeTHOro onpefeneHus

State system for ensuring the uniformity of measurements. Natural gas. The coefficient of dynamic viscosity of
compressed gas with a known component composition. The method of calculation

Dara BBegenna — 2013—01—01

1 O6nacTtb NpUMeHeHunA

Hactoswuin ctaHaapT yCTaHaBnmBaeT MeTOo pacH4eTHOro onpeaeneHuna ONHaMNYeCKOWN BA3KOCTU Mpu-
pPOoAHOro rasa, NnoAroToBJICEHHOIo 4114 TPaHCNOPTUPOBaHUA U pacnpeneneHna no MaructpanbHbIM ra3onpoBo-
Aam, npu ycrioBun ero HaxoxgeHus ToJ1bKo B rasosou chase.

CraHgapT pacnpocTpaHsieTcsl Ha NoAroToBIIeHHbIe ANA TpaHCNoOpPTUPOBaHNA NO MarncTpasibHbIM rason-
poBOAaM rasbl B aguanasoHax gasneHus Pu TeMnepartypbl T, NPU KOTOPbIX Ha NpaKTUke oCyLWeCTBNAKT TpaHC-
nopTupoBaHue 1 pacnpegernieHmne ra3oB.

2 HopmaTuBHbI€e CCbIFNIKU

B HacTosiLem cTaHAapTe UCNONb30BaHLI HOPMATUBHBIE CCHINIKA Ha crieaylolme cTaHaapThl:

rOCT P 8.662—2009 (MCO 20765-1:2005) MNocynapcTBeHHasa cuctema obecrneveHusi eAUHCTBa U3Me-
peHuia. Mas npupoaHblil. TepmoaMHammyeckme CcBOMCTBA rasoBoit asbl. MeToabl pacueTHoro onpegeneHns
AN Uenei TpaHCnopTUpoBaHUA U pacnpedeneHus rasa Ha ocHoBe pyHAaMeHTarnbHOro ypaBHeHUs1 COCTosI-
Hust AGA8S

FOCT 8.417—2002 lNocypapcTBeHHas cucTeMa obecnevyeHns eauHCTBa U3MepeHuin. EguHuubl Be-
NNYKH

MpurmedaHune—pu Nonb3oBaHUM HACTOSALLMM CTaHAAPTOM LienecoobpasHo NpoBepuTL AeiCTBUE CCbINOY-
HbIX CTaHOApPTOB B MH(OPMAUMOHHONM cucTeme OBLWEero nonb3oBaHuA — Ha oduumansHom cainte PeaepanbHoro
areHTCTBa MO TEXHUYECKOMY PEryniMpoBaHuI0 1 METPOIOMMK B ceTu VIHTEPHET UN No exeroaHo usgasaemomy nHgopma-
LIMOHHOMY yKa3aTento «HauvoHanbHble cTaHgapTbl», KOTOPbIN ONyGrMKOBaH NO COCTOSIHUIO Ha 1 sHBaPs TEKYLLEero roga, u
Mo COOTBETCTBYIOLWMM €XEeMEeCSHHO M34aBaeMbiM UHPOPMAaLMOHHBIM yKa3aTensM, ony6GrMKoBaHHbIM B TEKYLLEM roagy.
Ecnu ccbinouHbIli cTaHgapT 3aMeHeH (M3MEHeH), TO NP Mob30BaHUM HaCTOSILMM CTaHAaPTOM CredyeT pyKOBOACTBO-
BaTbCH 3aMeHsIoWUM (M3MeHeHHbIM) cTaHaapToMm. ECnv cobinodHbili ctaHgapT OTMeHeH 6e3 3ameHbl, TO MOMOXeHNe, B KO-
TOPOM AaHa CCbifika Ha Hero, NPUMEHSIETCS B YacTW, He 3aTparmBatoLen 3Ty CCbIKy.

3 TepMuHbI, onpeaeneHus 1 0603Ha4YeHUnA

3.1 TepmuHbI 1 onpegeneHus
B HacTosiwem ctangapTe npumeHeHbl TepMnHbl no FOCT P 8.662 u TOCT 8.417.
3.2 O603HaueHusn

3.2.1 YcnoBHble 0603HauYeHunA
YcnoBHble 0603Ha4YeHNs BENNYMH 1 0D03HAYEeHNS UX eaAnMHUL, NpuBedeHbl B Tabnuue 1.

WUzpanne ocpnumnansHoe
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Tab6bnunuya 1 — YcnoBHble 0603HAYEHURA BENMUYMH

Benuuuna
O6o3HaveHue HaumeHosaHue Enunuua
T AbconoTHasa Temneparypa K
P AbconioTHOe aaBnexHne MMa
R YHuBepcansHas razopas nocrosiHHas (R = 8,31451%) k[x/(kmonb - K)
N Uncno KOMMNOHEHTOB ra30BoOM CMECH 1
{x} x BekTop MONSipHbIX AOnel KOMNOHEHTOB ra30BOM CMECH 1
p YgeneHas (MaccoBast) NnoTHOCTb kr/m®
p MonsipHasi NNoTHOCTb KMOnb/m®
M MonsipHast macca Kr/KMOIb
Z PakTop CKMMaeMOoCTH 1
n KoathpmumeHT anHaMmnyeckomn BsI3KOCTH Mklla-c
Ho KoathprumeHT gHaM1nyeCcKomn B3KOCTU B COCTOSIHUM Pa3pexXeHHOro rasa mkla-c
Ap BespasmepHas n3bbiTouHas cocTaBnsiiowas koadduymeHTa AMHaMUHeckom 1
BSI3KOCTU
10} Kpntuueckum paktop BA3KOCTH Mklla-c
T OTHocuTenbHasi Temneparypa 1
[0) OTHocuTenbHas NIOTHOCTb 1
Q AueHTtpudeckun caktop lNutuepa 1
{ayd MapameTpbl ypaBHeHWn 4ns koadpdUUMeHToB ANHAMUHECKON BA3KOCTN KOM- mkMa-c
NMOHEHTOB B COCTOSHUW Pa3PEeXeHHOro rasa
{c.} MapameTpbl ypaBHeHUA ansa 6e3pa3mepHon 36bITOHHON COCTABNAIOWEN KO- 1
adhdbuumneHTa gUHaMM4eCKON BA3KOCTH
o i=1,...,6 MapameTpbl adPUHHBIX Npeobpa3oBaHUi ANst OTHOCUTENbHBLIX NNIOTHOCTU U 1
Temneparypbl
* HecmOTpsi Ha TO YTO MeXayHApoAHOE METPOIIOIMUEcKoe COOBLWECTBO HE CHUTAET AaHHOE 3HAYEHNE YHUBEpCanb-
HOW ra3oBOV NOCTOSHHOW R caMbiM TOYHbIM, OHO ycTaHoBneHo B [OCT P 8.662, ypaBHeHMe COCTOAHUSA KOTOPOTO UC-
nonb3yeTcs Ans pacyeTa NMNOTHOCTM MPUPOAHOIO rasa Npu OnpeaeneHWn BASKOCTU B HACTOSIWEM CTaHgapre.
PacxoxaeH1e Mexay NpUBEAEHHbIM 3HaUEHUEM U 3HAYEHUEM, NPUHATBLIM B HACTOALLEE BPeMs, MeHee 5- 107°.

3.2.2 MNMoAacTpoUHbIe UHAEKCDI

B ycnoBHbIX 0603Ha4YeHNAX BENUUYUH NPUHSTHI crieayowmne nHAeKCbI:

r — oTHOCUTElbHas BENUYNHA;

i, j, k, | — 3HayeHWe COOTBETCTBYIOLUMX BEMWUYMH ANA i, j, Kk, I-r0 KOMNOHEHTOB CMecH;

bs — 3HayeHUe COOTBETCTBYHOLLEN BENMMYMHBI AN 6a30BOro BELWEeCTBa;

m — 3Ha4YeHUe COOTBETCTBYIOLLENA BENMUYUHBI 4S9 CMECH;

n — 3HaveHWe HoMepa napamMeTpa ypaBHeHUs Ana 6e3pasmepHoi M3BbITOHMHON cocTaBnAoLWen koad-
dhuumeHTa AHAMUYECKON BA3KOCTMU;

€ — 3HaveHue BENTMUYMHBI B KPUTUYECKOM TOUKE.

4 O6LwWwue NONoxXeHns metoaa

KoathhuumeHT AMHaMUYECcKon BASKOCTU NPUPOAHOrO rasa Kak ra3oBoi CMecH C U3BECTHBIM KOMMOHEH-
THBIM COCTABOM i, BBIYMCTISIIOT MO CrieflytoleMy ypaBHEeHUIo:

Bm =Hom (T, )?) + @ Al (tm » Om, )s

(1)
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_ 263094 M2p23 )
m= 716 ’ (2)
cm

rae Lom — K03dPULUMEHT ANHAMUYECKON BASKOCTU CMECK B COCTOSIHUWN paspeXXeHHOro rasa, 3aBUCsLLIUMA TONb-
KO OT KOMMOHEHTHOro cocTaea U TemnepaTypbl, MKla - c;
Apps (T, 0,) — GespasmepHan usbbiTouHas cocTaBnsowan kosduLMeHTa AMHaMUIEeCKon BASKOCTU
cMecu, 3aBUCALLLIAA OT KOMMOHEHTHOrO cocTaBa, TemnepaTypbl U MIOTHOCTH;
Pm — KpuUTUYecKnn pakTop BAIKOCTU cMmecu, MKIa - ¢;

B kayecTBe 6a30BOro BewecTsa (bs) NPUHAT MeTaH.

MNoTHOCTb NPMPOAHOrO rasa Npu 3agaHHOM KOMMOHEHTHOM cocTaBe U pabodnx Temnepatype v asne-
HWX paccYMTLIBaOT NO ypaBHeHnto cocTosiHuA AGAS no TOCT P 8.662. MNpu Ucnonb3oBaHUmM 3TOr0 ypaBHEHN
npu pacyeTe BA3KOCTY cOBN0Aa0T COOTBETCTBYOLLME OrpaHUYEHUs MO KOMNOHEHTHOMY COCTaBy NPUPOAHOro
rasa, npeacraBrieHHble B Tabnuue 2.

Mpu pacyeTe koachdULMEHTA AMHAMUYECKOW BA3KOCTN MPUPOAHOTO rasa yYnTbIBaloT TOMLKO €ro OCHOB-
Hble KOMMOHeHTbl — T, MONIAPHbIe J4onn KoTopbiX X; = 0,001 (cM. Tabnuly 2), a Takke BOAAHOW Nap Kak cy-
LLeCTBEHHO MOMsIPHOE BELLECTBO; MoaToMy MomsipHble gonu O, u Ar aobaensioT Kk monapHon gone N;
monspHyto gonto H,8 — k monspHon aone CO,, a MonsapHble Aonn CgH, g, H-CoH,, H-C,H,, — K MonsipHoi
Aone H-C,H .

Tabnunua 2— [dnanasoHbl 3HAa4YEHWI MOMNSPHBIX JOMEN OCHOBHbIX Y BTOPOCTENEHHbLIX KOMMOHEHTOB NPUPOAHOro
rasa

Koml:g'\::ﬁrai KomnoHeHT [ranasoH 3Ha4YeHui MoNspHOW AonNu
1 AsoTt 0 <Xy, < 0,20
2 Owvokeng yrnepoga 0 <xco J 0,20
3 MeTaH 0,7 <xcu,<1,00
4 OtaH 0 <X, <0,10
5 Mponax 0 <Xgu,< 0,035
6+7 A-byTaH + n3obyran 0 <Xg,h,,< 0,015
8+9 H-TleHTaH + n3oneHTaH 0 SXeH, < 0,005
10 H-["ekcaH 0 SXCgHy, S 0,001
11 H-l'entaH 0 <x¢ 1, < 0,0005
12 +13 +14 H-OKTaH + H-HOHaH + H-AeKaH 0 <Xgye S 0,0005
15 Bopopop 0 <Xy, < 0,10
17 MoHokeug yrnepoga 0<Xxc0<0,03
18 BopgsiHow nap 0 <Xpyo < 0,00015
20 Fenvi 0 <Xye_4 < 0,005
16 Kucnopoga 0< Xo,< 0,0002
19 Ceposopopog 0 < x,s< 0,0002
21 AproH 0 <xA<0,0002
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5 AuHamuueckas BASKOCTb CMECU B COCTOSIHUMN pa3peXXeHHOro rasa

KoathpuLmeHT AuHaMmn4eckoin BA3KOCTM CMECU B COCTOSIHUM PaspeXeHHOro rasa L, BbIYMCMA0T Mo
dopmyne Yunku:

_ VX g (T)
om = 21% (3)
T Xy
j=1
roe
[+ (g gy )2 (M 1M;) V412 @

x o=
/ [8(1+ M, 1M, )|

B ypaBHeHUsX (3) 1 (4) ug, U 1o, — koahdULMEHTLl AUHAMUYECKON BASKOCTWN B COCTOSIHNM paspexxeHHoro
rasa A i-ro n j-ro KOMNOHeHTOB COOTBETCTBEHHO.

KoathuumeHTbl AnHaMUYecKoi BA3KOCTA B COCTOSIHUM paspexeHHoro rasa Ans noboro koMnoHeHTa
BLIYMCNAIOT Mo opmyne

3
Ho; = kz(:)aikeks (9

roe 6 = T/100 K; koadbcbnumeHTsl {a,} npusedeHsl B Tabnuue A.1 (npunoxeHue A).

3HayeHUs MOMSIpHEIX Macc KOMMoHeHToB {M} npuseaeHbl B Tabnuue A.3 (npunoxexue A).

3HaveHus koadhuLIMeHToB {a,} ANA OCHOBHbIX KOMMNOHEHTOB NPMPOAHOIO rasa onpeaeneHsbl B pesyrb-
TaTe 06paboTkM AaHHBIX 0 KO3 PULMEHTaX AUHAMUYECKOW BA3KOCTU YUCTBIX KOMMOHEHTOB B COCTOAHUN pas-
pexxeHHoro rasa {l,} WM npu atMocdepHom (M Hwke) AasneHun {u, .}, B TOM 4uACne CTaHAapPTHbLIX
cnpaBoYHbIX AaHHbIX [1}—{8].

6 U3bbITOuHaA cocTaBnawwaa koadgpuumeHTa AUHAMUYECKON BA3KOCTU

BespasmepHyto M30bITOUHYHO COCTaBNAIOLWYIO KoadhduumeHTa ANHaMUYECKON BASKOCTU PacCUUTbIBaOT
no ypaBHEHUIO ANl U3GLITOMHOW BA3KOCTU 6a30BOr0 BellecTBa — MeTaHa, Nofly4eHHOMY Ha OCHOBE HOBbLIX
BbICOKOTOUYHBIX 9KCMEPUMEHTasbHBIX AaHHBIX, a Takke Haubonee HageXHbIX AaHHBIX, UCTIOMb30BaHHBIX MPU
pa3paboTke aHanorMyHoro ypasHeHus ana Tabnuu, ctaHaapTHBIX cnpaBoyHbIX AaHHbIX FCCCH 195—01 [9]:

8
- r,
A“bs - ch (")b"stbsn ’ 6)
n=1

rae o, U T, — OTHOCUTESIbHbIE NNOTHOCTL U TemnepaTtypa 6a30Boro BeLecTsa;

napameTpsl {c,} n nokasaTtenu ctenexHen {r.}, {t.} npuseaeHsb! B Tabnuue A.2 (npunoxexue A).
OTHocUTenbHbIe NMNOTHOCTL U TeMnepaTypy 6a30Boro BelecTsa B hopmyre (6) BbipaxaloT Yepes OTHO-

cuTernbHbIE NNOTHOCTbL Y TEeMMNepaTypy cMeck ¢ nomoLlbio aduHHBIX NpeobpasoBaHuii:

— ; ¢
Ops —¢1mmmzmtm3m_ @)
Tps = ¢4m (‘)/t?mt#m

B dopmynax (7) {¢,, } — napameTpbl adhdpuHHBLIX NpeobpasoBaHuii, a o, U T,, — OTHOCUTENbLHbIE MNoT-
HOCTb M TeMnepartypa CMecu:

Oy =P/ Boms Ty = Ty (8)

roe p, T— monsipHas NNOTHOCTb U TeMnepaTypa CMecu;
Bem Toem — NMCEBAOKPUTUAYECKUE MOIISIDHAs NIMOTHOCTL U TemnepaTypa CMecu.

MonspHyto NNOTHOCTL CMECU B Npu 3a4aHumn ucxodHbix T, P 1 BeKTopa MONAPHBIX A0MNEN KOMIMOHEHTOB
{x,} paccuuTbIBaloT no ypaeHeHuto coctosiHust AGA8 B cooTseTcTBumM ¢ TOCT P 8.662.

4
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McesaokpuTnyeckue napameTpbl rasoBov CMeCU BbIMUCTISIIOT MO cnegywouwnm cbopmynaM:

3
~ M. 13 M,/ 13
ey = MicIp o) ;( iipat) |

N N
LSS XX o T (10)
cm k=11=

<l

rae Ty = (T T)"2

B dopmynax (9) n (10) {p., Por} Mo My 1 AT 4o Tor} (X4 X;} — KpUTUYECKME NNOTHOCTU, MONAPHLIE Mac-
Cbl, KpUTUYECKNE TemnepaTypbl U MONAPHbIE AOMAN ANS nap KOMNoHeHToB (k, /) cmecn COOTBETCTBEHHO;
N — 41Cro KOMMNOHEHTOB CMECH; AUHULIA BENTMYUHBI B, — KMOIb/M3. 3HaueHns {p}, {M,}, { T} ANs YnCTbIX
BELLEeCTB — KOMMOHEHTOB cMecu NnpuBedeHbl B Tabnuue A.3 (npunoxeHue A).

3HaveHne NceBAOKPUMTMYECKOrO AaBneHnsa P, cMecn B chopmyne (2) onpeaensioT no creyowum Bbl-
paXKeHUAM:

Z,.=0,291-0,080,, (11)
Pcm =10°R EcmTcm cm’ (12)
N
=Y X0, (13)
i=1

B cdopmynax (11) u (13) Q,, — aueHTpudeckuin daktop Mutuepa ana cmecy; {0} — dakTtopsl MuTuepa
Ansl oTAenbHbIX KOMMOHEHTOB. 3HaveHna {Q} npuseaeHsl B Tabnuue A.3 (npunoxexne A). Ucnonbayemble
3HaueHus {0} OTNMHAIOTCA OT NPUHATLIX B CNIPABOYHOW NUTepaType; oHU onpeaeneHsl U3 opmyrnbl (11) npu
pearbHbIX 3Ha4YeHUsX {Z,} YNCTbIX KOMNOHEHTOB.

MonspHyto maccy cmecu M, B popmyne (2) BeamcnaoT no gopmyne

N
M, =S x; -M,. (14)

i=1

MapameTpbl addUHHBIX NpeobpasoBaHUA ANA OTHOCUTENbHBIX MIIOTHOCTU U TeMnepaTypbl CMecu B
dopmynax (7) BblumncnsAoT no copmyne:

N
O = 8% 2 Xy, (15)
i1

roei=1, ... ,6.

B ypaBHeHusx (15) §;= 1 unu §, = 0, a {d,} — noaroHouHble ko3hpuLmeHThl. Bee KoadhduuneHTs {d;}
ANs MeTaHa paBHbl HYJ0. 3Ha‘19HI/I$I{ 4 ANA KXAOrO N3 APYrX OCHOBHBIX YEThIPHaALATM KOMMOHEHTOB raso-
BbIx cmecelt (N,, CO,, C,Hq, C3Hg, H-C,H g, u3o-C H g, H-CsH, 5, u30-CsH 5, H-CgH4y, H-C;H 6, Hy, CO, H,O 1
He-4) onpeaeneHbl B pesynbtaTte 06paboTkv AaHHbIX O BA3KOCTU A5 3TUX KOMMOHEHTOB, B TOM YACNE CTaH-
AapTHbIX CpaBoYHbIX AaHHbIX [1]—([8], npu Aasnerusax ao 30 MMa. 3HaveHus {d,} npuseaeHs! B Tabnuue A.4
(npunoxexue A).

7 MpaHMUbI NPUMEHEHUA MeToAA U HeonpeaAeneHHOCTb PpacYeTHbIX 3HaYeHUn
Ko3adpcpuumeHTa AMHAMNYECKON BA3KOCTU

paHuLbl NpUMeHeHns MeToAa pacyeTHoro onpeaeneHns koadduumeHTa AMHaMUIeCcKon BA3KOCTK 3a-
BUCAT B NEpBYI0 ovepeb OT rpaHuL, NpUMeHeHna ypasHeHna coctostHust AGAS8 no TOCT P 8.662, ucnonb3aye-
MOro Anis pacyeTa NAOTHOCTU rasoBOW CMECU, a Takke OT AnanasoHOB TeMnepaTypbl U AaBneHNsA, B KOTOPLIX

5
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onpeaerneHsbl NapameTpbl YpaBHEHUA Ansl pacyeTa BA3KOCTU U3 AaHHbIX O BSA3KOCTU YMCTbIX KOMMOHEHTOB, B
TOM YnCre CTaHgapTHbIX CNPaBOYHbIX AaHHBIX [1]1—[9].

Hactosiwnin meTtog npumeHMM B ananas3oHax abcontoTHbIX TemnepaTypbl 250—350 K n gasnexHust
0—30 MMa npu cobnrogeHn cooTBETCTBYIOLLIMX OrPaHNYEHNIA Mo CogepXXaHnio KOMMOHEHTOB (cM. Tabrnuy 2).

OueHKN pacluMpeHHON HeonpeaeneHHOCTN pacyeTHbIX 3HauYeHU koadduumneHTa AMHaMUIecKon Ba3-
KOCTU ANsi pa3nnyHbIX AnanasocHoB AaBneHus npeAcTtaBneHsl B Tabnuue 3. 3HaueHus paclumpeHHon Heorpe-
AeneHHocTu U (¢ oBepuTensHON BeposTHOCTLIO 95 %) ANs Bcet pacyeTHo o6riacTu HaxoasaTes B npeaenax:
0,6<U<4,0.

Tabnunua 33— 3HavyeHus paclumpeHHon HeonpeaeneHHocTn U pacyeTHbIX 3HaveHnli KoadhduumeHTa guHammyec-
KOW BSI3KOCTU (C AOBEPUTENBHON BEPOATHOCTLIO 95 %)

AP, MMMa U %
0,1<P<10 0,6
1,0<P<10,0 1,9
10,0<P<20,0 2,6

20,0<P<30,0 4,0

8 OdropmneHue pe3ynbTaToOB pac4yeToB

B cooTBETCTBUN C OLeHKaMUK HeonpeaeieHHOCTI pacyeTHbIX 3Ha4YeHUI NIOTHOCTU U KoadduumeHTa an-
HamMU4eckon BaA3KocTU, NpuBeaeHHbIMN B TOCT P 8.662 1 Tabnuue 3, 3HaYeHuss paccunTaHHbIX Tennodusn-
YeCKMX CBOWCTB AO/MKHbI ObiTb 3anucaHbl C YMCMOM 3Hauvalmx uudp, ykasaHHeiM B Tabnuue 4. Mpu
ohopMMeHNM pe3ynbTaToB pacyeToB HEOBXOAMMO yKa3sbiBaTb 3HAYEHUS TeMMepaTypbl, AaBneHust (U noT-
HOCTW) U KOMMOHEHTHbIA COCTaB, AN KOTOPLIX 3TU pe3ynbTaThl NonyveHbl. ICnonb3oBaHHbIA MeTof pacdeTa
OOMKeH codepKaTb CCbIfKy Ha HAaCTOSILLMA cTaHaapT.

[na Hanagku nporpaMMHOro obecneyeHnss MeToda pacyeTHOro onpeaeneHnsa BA3KOCTA NONesHo uc-
nonb3oBaThb NULWHWE LUdPbl B YACNIOBLIX 3HAYEHUAX Tennopuandeckmx CBOMCTB (CM. NpuMep B Npuroxe-
Hun B).

Tabnunya 4 — OdopmreHne pe3ynbTaToB

O6o3HaveHue CBOUCTBO EavHuua BenuyuHbl Yucno 3Havawmx umdp
p MnoTtHoCTB Kr/m® 5
n KoadbpurumeHT guHamMn4eCcKkon BA3KOCTU mMkla -c 4




MpunoxeHne A
(o6s3aTenbHoOe)

roCT P 8.770—2011

3Ha4YeHUA KOHCTAaHT, ncnonb3yeMbIX ANA pacyeTa KO3CbeI/ILI,I/IeHTa AWHaMNYeCKON BA3KOCTU

Tabnwunua A.1— KoadhduuneHTbl {ay} ypaBHeHus (5) Ans [y OCHOBHbLIX KOMNOHEHTOB NPUPOAHOIO rasa

a, AN KOMMNOHeHTa /
k
AsoT Ouokenn yrnepoaa MetaH
0 -0,279070091 - 10° -0,468233636 - 10° -0,838029104 - 10°
1 0,781221301 - 10’ 0,537907799 - 10 0,488406903 - 10’
2 -0,699863421 - 10° -0,349633355-107" —0,344504244 - 10°
3 0,378831186- 10 -0,126198032-107" 0,151593109 - 10"

lpodomxeHue mabnuuyst A. 1

a, AN KOMMNOHeHTa /

k
S1aH MponaH H-ByTaH
0 -0,121924490 - 10° 0,254518256 - 10° -0,524058048 - 10°
1 0,405145591 - 10’ 0,254779249 - 10 0,281260308 - 10’
2 -0,200150993 - 10° 0,683095277 - 107" -0,496574363-107"
3 0,662746099 - 1072 -0,114348793-107" 0,0
lpodomxeHue mabnuuyst A. 1
a, AN KOMMNOHEHTa /
k
N3o6yTaH H-MeHTaH M3oneHTaH
0 0,104273843 - 10’ 0,452603096 - 10° 0,550744125 - 10°
1 0,169220741 - 10’ 0,179775689 - 10 0,175702204 - 10’
2 0,194077419 - 10° 0,157002776 - 10° 0,173363456 - 10°
3 -0,159867334 - 10~ -0,158057627 - 107" -0,167839786- 107"

lpodomxeHue mabnuuyst A. 1

a, [ANA KOMMOHEHTa |

k

[ekcaH lentaH Bopnopon
0 0,658064311 - 10° 0,740052089 - 10° 0,142410895 - 10’
1 0,150818329 - 10’ 0,154218396 - 10 0,303739469 - 10’
2 0,178280027 - 10° 0,147675612 . 10° -0,203048737 - 10°
3 -0,161050134 - 10~ -0,135511783-107" 0,106137856 - 10"
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OxkonyaHue mabnuupi A.1

@, NSt KOMNOHEeHTa |
k
MoHokeun yrnepopa BopasHoun nap Fenun-4
0 -0,424649268 - 10 0,118871011 - 102 0,295929817 - 10"
1 0,798656627 - 10" -0,538839948 - 10" 0,717751320-10"
2 -0,727175272 - 10° 0,200827939 - 10" -0,641191946 - 10°
3 0,398744421 .10 -0,142699082 - 10° 0,451852767 - 107"

Ta6nuuya A2 —lapameTpsbl {C,} N NOKa3aTenu cteneHen{r,},
{t,} ypaBHeHus (6) ans Apps

n o r t,
1 0,306331302 - 10" 1 1
2 -0,864573627 - 10" 1 2
3 0,896123185 - 10" 1 3
4 -0,300860053 - 10" 1 4
5 0,127196662 - 10 2 1
6 -0,875183697 - 10° 2 2
7 -0,577055575- 10" 3 1
8 0,352272638-10" 5 1

Ta6nuuya A.3— KpuTudueckne napameTtpbl, MONAPHble Macchl n dpakTopbl MUTuepa OCHOBHBLIX KOMIMOHEHTOB Mpu-
poaHoro rasa

MopsigkoBbIN
HOMep KOMMOHEHT T, K P, Krim3 M, kr/kvMonb Q

KOMMOHEeHTa
1 A30T (N2) 126,2 313,1 28,0135 0,013592
2 Ounokeng yrnepoga (CO,) 304,2 468,0 44,010 0,20625
3 MeTaH (CH,) 190,564 162,66 16,043 0,064294
4 31aH (CzHe) 305,32 206,58 30,070 0,10958
5 MponaH (C3Hs) 369,825 220,49 44,097 0,18426
6 H-ByTaH (H-C4H10) 425,16 227,85 58,123 0,21340
7 N3o6yTaH (u30-C4H1q) 407,85 224,36 58,123 0,16157
8 H-MeHTaH (H-CsHqz) 469,65 232,0 72,150 0,29556
9 W3oneHTaH (U30-CsHiy) 460,39 236,0 72,150 0,26196
10 H-TekcaH (H-CgH14) 507,85 233,6 86,177 0,29965
11 H-T'enTaH (H-C;H1¢) 540,16 235,0 100,204 0,39405
15 Bogopoa (Hy) 32,938 31,36 2,0159 -0,12916
17 MoHokeng yrnepopga (CO) 132,85 303,91 28,01 -0,0061836
18 BogsiHown nap (H,O) 647,096 322,00 18,0153 0,76949
20 Fenwii-4 (He-4) 5,19 69,64 4,0026 -0,14949
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Ta6bnunua A4 — 3Hauenns kospdmumenTos {d;} ans napameTpoB acdPuHHLIX NpeoBpasosaquii no dopmyne (15)

d; AN KOMMOHEeHTa K

Asor Avokeun yrnepoga Mertan OtaH
1 1 -0,5352690 - 1072 -0,3468202 - 107" 0,0 0,4156931- 107"
2 1 0,9101896- 107" 0,1130498 - 10° 0,0 0,0
3 0 0,1501200- 10" 0,5811886 - 10" 0,0 0,6408111-10™"
4 1 0,2640642-10° 0,5767935 - 10" 0,0 0,4763455 .10
5 0 -0,1032012 - 10° —0,1814105 - 10° 0,0 -0,1889656 - 10°
6 1 -0,1078872 - 10° —0,5971794 - 10° 0,0 0,1533738 - 10°
lpodomxeHue mabnuusi A.4
5 d; ANS KOMNOHEHTA K
’ i MponaH H-byTaH N306yTaH H-MNeHTaH
0,3976538 - 10~ —0,6667775-10" 0,7234927-10"" 0,0

0,8375624 - 10

0,2100174 - 10°

0,9435210 - 1072

0,1651156 - 10°

0,1747180 - 10°

0,6330205 - 107"

—-0,3673568 - 107"

—-0,7126922-10™"

1,250272 - 10°

0,3182660 - 10°

0,4516722-10°

0,6698673- 10"

~0,5283498 - 10°

0,1474434 -10°

—-0,3272680 - 10°

—-0,5283166 - 10°

D (o | N =

Ao |~ oA |-

0,2458511-10°

-1,113935-10°

-0,6135352-10°

—-0,7803174 - 10°

lpodomxernue mabnuuel A.4

d; ANs KOMNOHEHTa K

M3oneHTaH [ekcan FentaH Bopnopon
1 1 0,2229787-10™" 0,1753529 - 10° 0,0 -0,3937273-107"
2 1 0,8380246 - 107 -0,8018375-10™ 0,0 0,1532106 - 10"
3 0 0,4639638 - 10" -0,3543316-10™ 0,0 -0,3423876 - 107"
4 1 -0,1450583 - 10° -0,9677546 - 10" 0,0 -0,1399209 - 10°
5 0 0,3725585- 10" -0,2015218-10° 0,0 -0,6955475 - 107"
6 1 -0,4106772 - 10° -1,206562 - 10° 0,0 —1,049055 - 10°

OkonyaHue mabnuusi A.4

d; NS KOMNOHEHTa K

MoHokeun yrnepona

BopsHon nap

Fenuii-4

-0,8435373-1072

—-0,2499971 - 10°

0,2992490 - 10°

0,9023539- 107"

0,3973388 - 10°

-0,1490941 - 10°

0,9739430 - 1072

2,168006 - 10°

0,1577329-10°

0,2506655 - 10°

—-0,1194767 - 10°

-0,2253240 - 10°

—-0,1006196 - 10°

-0,2622191-10°

-0,2731058 - 10°

(O~ N

-0,9334287-10™"

—-0,9158224 -10°

-0,8827831-10°
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MpwunoxeHne B
(o6s3aTenbHOe)

Pe3yn bTaTbl KOHTPOJIbHbIX pac4yeToOB

Cnegyolme NpuMepbl pacyeToB NPUBEAEHbI ANS Lenei NpoBEPKU NporpamMmMHbIX pelueHuii (tabnuusl B.1—B.7).

Ta6nunua B.1— CocrtaBbl raza B MOMsIPHbIX AOMsIX

Homep
KOMMo- KomnoHeHT lasz1 a3z 2 lasz 3 lfas4 faz 5 a3 6
HeHTa
1 Asor 0,003000 0,031000 0,009617 0,100000 0,057000 0,117266
2 Ouokeng yrnepoaa 0,006000 0,005000 0,015021 0,016000 0,076000 0,011093
3 MeTaH 0,965000 0,907000 0,859284 0,735000 0,812000 0,825198
4 OtaH 0,018000 0,045000 0,084563 0,033000 0,043000 0,034611
5 MponaH 0,004500 0,008400 0,023022 0,007400 0,009000 0,007645
6 H-byTaH 0,001000 0,001500 0,006985 0,000800 0,001500 0,002539
7 N3o0byTaH 0,001000 0,001000 — 0,000800 0,001500 —
8 H-TleHTaH 0,000300 0,000400 0,001218 0,000400 — 0,000746
9 WN3oneHTaH 0,000500 0,000300 — 0,000400 — —
10 H-T'ekcaH 0,000700 — 0,000228 0,000200 — 0,000225
11 H-TenTaH — — 0,000057 0,000100 — 0,000110
12 H-OkTaH — — 0,000005 0,000100 — 0,000029
13 H-HoHaH — — — 0,000100 — —
14 H-ekaH — — — 0,000100 — —
15 Boaopoa — — — 0,095000 — —
16 Kncnopog — 0,000100 — 0,000100 — —
17 Mowrokeung yrnepoga — — — 0,010000 — —
18 Boaa — 0,000100 — 0,000100 — —
19 Cepoeogopog — 0,000100 — 0,000100 — —
20 lenun — — — 0,000200 — 0,000538
21 AproH — 0,000100 — 0,000100 — —
Cymma 1,000000 1,000000 1,000000 1,000000 1,000000 1,000000
Tabnwuua B.2—Pesynbratel gns rasa 1
P, MMNa T K p, krim® L, mkMa- ¢
5 250 49,295 10,877
5 270 43,196 11,308
5 290 38,764 11,818
5 310 35,331 12,362

10




OkoHnyaHue mabnuusl B.2
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P, MMNa T, K p, kr/m® w, MkMa-¢
5 330 32,558 12,920
5 350 30,253 13,480
10 250 123,524 14,840
10 270 99,693 13,979
10 290 85,439 13,855
10 310 75,657 14,027
10 330 68,371 14,341
10 350 62,653 14,729
15 250 196,147 21,047
15 270 159,598 18,218
15 290 134,830 16,935
15 310 117,682 16,422
15 330 105,145 16,300
15 350 95,519 16,389
20 250 239,112 26,287
20 270 205,063 22,631
20 290 177,345 20,446
20 310 155,978 19,232
20 330 139,550 18,608
20 350 126,664 18,336
25 250 265,984 30,427
25 270 236,187 26,460
25 290 209,798 23,790
25 310 187,576 22,074
25 330 169,362 21,020
25 350 154,490 20,406
30 250 285,176 33,909
30 270 258,660 29,754
30 290 234,343 26,801
30 310 212,820 24,755
30 330 194,277 23,376
30 350 178,527 22,473

Tabnwnuya B.3— Pesynbtathl Ans rasa 2

P, MMa T, K p, Kr/m3 u, mkMa- ¢
5 250 52,014 11,033
5 270 45,443 11,461
5 290 40,712 11,973

"
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Okoryarue mabnuysi B.3

P, MMa T.K p, Kr/m3 u, mkMa- ¢
5 310 37,066 12,522
5 330 34,131 13,084
5 350 31,698 13,650
10 250 131,925 15,335
10 270 105,612 14,310
10 290 90,125 14,126
10 310 79,609 14,272
10 330 71,829 14,574
10 350 65,750 14,956
15 250 207,758 21,953
15 270 168,913 18,840
15 290 142,331 17,401
15 310 123,945 16,805
15 330 110,552 16,637
15 350 100,306 16,699
20 250 251,145 27,377
20 270 215,770 23,469
20 290 186,633 21,100
20 310 164,023 19,767
20 330 146,606 19,065
20 350 132,950 18,744
25 250 278,208 31,644
25 270 247,446 27,439
25 290 220,015 24,589
25 310 196,762 22,741
25 330 177,622 21,592
25 350 161,961 20,911
30 250 297,570 35,233
30 270 270,261 30,846
30 290 245,102 27,714
30 310 222,731 25,531
30 330 203,377 24,049
30 350 186,890 23,069

Tab6bnunuya B.4—PesynbTaThl ansrasa 3

P, MMa T, K p, Kr/m3 W, mxMa-c

5 250 59,066 11,062
270 50,560 11,377
5 290 44,802 11,831

12
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P, MMMa T, K p, kr/im® w, MkMa-¢
5 310 40,512 12,344
5 330 37,133 12,884
5 350 34,372 13,434
10 250 165,102 17,591
10 270 124,338 15,189
10 290 102,706 14,518
10 310 89,102 14,444
10 330 79,509 14,626
10 350 72,244 14,936
15 250 244,969 26,075
15 270 198,500 21,262
15 290 164,138 18,772
15 310 140,449 17,612
15 330 123,654 17,131
15 350 111,152 17,007
20 250 283,304 31,956
20 270 245,459 26,725
20 290 212,039 23,309
20 310 184,992 21,249
20 330 163,950 20,077
20 350 147,553 19,452
25 250 307,103 36,476
25 270 275,215 31,126
25 290 245,515 27,330
25 310 219,368 24,753
25 330 197,311 23,071
25 350 179,095 22,012
30 250 324,314 40,262
30 270 296,388 34,834
30 290 269,821 30,819
30 310 245,547 27,934
30 330 224,056 25,908
30 350 205,462 24,517
Ta6bnwunuya B.5— Pesynbtartel ansrasa4
P, MMa T K p, kr/m® w, MkMa-¢
5 250 47,932 11,434
5 270 42,697 12,001

13
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Okonyanue mabnuusi B.5

P, MNa T K p, Kr/m® u, MkMa-c
5 290 38,700 12,602
5 310 35,507 13,215
5 330 32,875 13,829
5 350 30,655 14,437
10 250 108,971 14,112
10 270 93,013 14,027
10 290 82,072 14,247
10 310 73,949 14,612
10 330 67,593 15,051
10 350 62,436 15,530
15 250 171,146 18,208
15 270 144,745 17,016
15 290 126,300 16,572
15 310 112,748 16,511
15 330 102,316 16,659
15 350 93,985 16,927
20 250 218,856 22,515
20 270 189,083 20,407
20 290 166,274 19,281
20 310 148,737 18,735
20 330 134,959 18,534
20 350 123,862 18,543
25 250 252,510 26,378
25 270 223,555 23,701
25 290 199,538 22,046
25 310 180,018 21,069
25 330 164,132 20,530
25 350 151,056 20,277
30 250 277,178 29,778
30 270 250,102 26,735
30 290 226,500 24,699
30 310 206,413 23,374
30 330 189,486 22,541
30 350 175,204 22,046

14
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P, MNa T K p, Kr/m® u, MkMa-c
5 250 59,396 11,677
5 270 51,685 12,121
5 290 46,204 12,662
5 310 42,009 13,245
5 330 38,648 13,846
5 350 35,869 14,450
10 250 153,875 16,576
10 270 121,518 15,267
10 290 103,018 15,000
10 310 90,670 15,126
10 330 81,627 15,435
10 350 74,608 15,838
15 250 241,909 24,134
15 270 195,347 20,378
15 290 163,524 18,635
15 310 141,736 17,903
15 330 126,024 17,676
15 350 114,097 17,719
20 250 290,535 30,197
20 270 248,978 25,573
20 290 214,554 22,765
20 310 187,877 21,182
20 330 167,428 20,345
20 350 151,484 19,952
25 250 320,594 34,948
25 270 284,748 30,006
25 290 252,624 26,656
25 310 225,360 24,486
25 330 202,957 23,137
25 350 184,688 22,336
30 250 342,041 38,942
30 270 310,360 33,809
30 290 281,044 30,142
30 310 254,934 27,591
30 330 232,354 25,861
30 350 213,156 24,720

15
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Tabnwuya B.7— PesynbTaThl gnsarasa 6

P, MNa T K p, Kr/m® u, MkMa-c
5 250 53,718 11,543
5 270 47,297 12,047
5 290 42,565 12,614
5 310 38,866 13,205
5 330 35,862 13,804
5 350 33,356 14,401
10 250 129,758 15,234
10 270 106,907 14,640
10 290 92,540 14,634
10 310 82,410 14,879
10 330 74,743 15,245
10 350 68,662 15,675
15 250 204,914 20,993
15 270 168,978 18,649
15 290 144,447 17,618
15 310 127,096 17,239
15 330 114,173 17,197
15 350 104,113 17,343
20 250 253,517 26,254
20 270 217,944 22,950
20 290 189,632 21,035
20 310 167,841 19,998
20 330 150,949 19,485
20 350 137,565 19,287
25 250 284,814 30,557
25 270 252,814 26,819
25 290 225,044 24,364
25 310 201,930 22,817
25 330 183,024 21,884
25 350 167,529 21,354
30 250 307,248 34,216
30 270 278,420 30,215
30 290 252,383 27,420
30 310 229,607 25,514
30 330 210,114 24,247
30 350 193,580 23,429

16




roCT P 8.770—2011

Mpwvnoxenne C
(cnpaBoyHoe)

Y4yeT cnepoBbIX KOMMNOHEHTOB

Ins pacyeTta npy MCNonNb30BaHUM METOAA, YCTAHOBIEHHOTO B HACTOSILLEM CTaHAapTe, AMHAMUYECKOW BSI3KOCTU
NpUPOAHOro rasza unu nNogo6HoN cmecK, KOTopasi COAEPXKUT criefibl OAHOro Unu Goriee KOMNOHEHTOB, He NPUBEAEHHbIX B
Tabnvue 2, Heo6Xo0AMMO BKIMIOUNTB KaXAbIN TAKOW CNEe0BON KOMIMOHEHT B OAMUH U3 21 OCHOBHbIX M BTOPOCTENEHHbIX KOM-
MOHEHTOB, Ans KOTopbIX ObiNn paspaboTaHel ypaBHeHue coctosiHus AGAS8 no TOCT P 8.662 n ypaBHeHMe AMHaMUYECKON
BSI3KOCTU. PekomMeHZaumm no Takomy BKIoUYeHUto aaHsl B Tabnvue C.1.

Kaxpas pekoMeHgaums oCHOBaHa Ha OLeHKe TOro, 4YTO Takoe BKIIoUeHUe NPMBOAUT K HaUNyYLWel TOYHOCTU onuca-
HUSI NITOTHOCTU U AVHAMUYECKOW BSIBKOCTU. [TpUMEHeHe MeToa C UCMONb30BaHUEM CregoBbIX KOMITOHEHTOB Heo6xoau-
MO NoApoBHO JOKYMEHTMPOBATD.

MpumevaHune—Habop cnegoBbix KOMMOHEHTOB, MpvBeAeHHbIXx B Tabnuue C.1, cooTBeTCTBYET
FOCT P 8.662.

Ta6nunua C.1— BknoveHne creaoBbiX KOMMOHEHTOB

CnepnoBon KOMMNOHEHT ®dopmyna PexomeHgoBaHHOe BKIOYEHME Ko:r?o'v;ZZTa
no tabnuue B.1
2,2-umeTunnponaH (Heo-neHTaH) CsHqz H-MeHTaH 8
2-MeTnnneHtaH CeH1a H-T'ekcaH 10
3-MeTtunnentaH CsHia H-lekcaH 10
2,2-OdumeTtundyTaH CeH1a H-["ekcaH 10
2,3-OnmetunbyTaH CeHia H-T'ekcaH 10
OTuneH (aTeH) C,H, JT1aH 4
MponuneH (nponew) CsHs Mponan 5
1-byTteH C4Hg A-bytan 6
umc-2-byteH C4Hs A-bytan 6
TpaHc-2-byTteH C4Hs A-bytan 6
2-MeTunnponex C4Hs A-bytan 6
1-NeHTeH CsHio #-MNentan 8
Mponagvex CsH, Mponax 5
1,2-bytagneH C4He #-bytaH 6
1,3-bytagnen C4He #-byTan 6
AueTuneH (3TuH) C,H, OTaH 4
UvknoneHTaH CsH1o H-MeHTaH 8
MeTtunuuknoneHTaH CeHi2 H-l'ekcaH 10
ATMNUMKNONEHTaH C/Hia A-lenTaH 11
UvknorekcaH CeH12 H-l'ekcaH 10
MeTtunuuknorekcaH C/Hq, H-Tentan 11
OTUNuUMKNorekcaH CsH1e H-OKTaH 12
BeHzon CeHe #-MNentaH 8

17
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Okonyarue mabnuus! C.1

CnenoBoii KOMNOHEHT dopmyna PekomeHO0BaHHOE BKMOYEHUE Ko:r?s:ueeZTa
no Tabnuue B.1

Tonyon (meTunbeHson) C/Hs H-T'ekcaH 10
OTunbeHson CsH1o H-['enTaH 11
o-Kennen CsH1o H-Tentan 11
Bce octanbHble Cy yrnesogopoapi — H-l"ekcaH 10
Bce octansHble C, yrnesogopobl — H-[enTaH 11
Bce octanbHble Cg yrnesogopoapi — H-OKTaH 12
Bce octanbHble Cgyrnesogopoabl — H-HoHaH 13
Bce ocraneHbie C,, yrnesogopoabl — H-IlekaH 14
Bce octanbHble yrnesogopoapl — H-[ekaH 14
MeTaHon (MeTUNoBbIV CNVPT) CH;0H OTaH 4
MeTaHaTnon (MeTunmepkanTaH) CH3;SH MponaH 5
AMmmak NH, MeTaH 3
Linanosogopog HCN OTaH 4
Kap6onuncynecug (okcucynsdug, COS H-byTaH 6
yrnepopga)

Cepoyrnepog CS; H-lNeHTaH 8
Hvokeng cepbl SO, H-ByTaH 6
Okenpg asota N,O Ovokeng yrnepopa 2
HeoH Ne AproH 21
KpuntoH Kr AproH 21
KceHoH Xe AproH 21
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[1] Tabnuubl cTaHaAPTHBIX
CNPaBOYHbIX AAHHbIX
rcccph 89—ss

[2] Tabnuubl cTaHaAapTHBIX
CMpaBOoYHbIX JaHHbIX
rcccg 110—87

[8] Tabnuubl cTaHaAapPTHBIX
CMpaBOoYHbIX JaHHbIX
rccch 196—01

[4] Tabnuubl cTaHgapTHBLIX
CNpaBoOYHbIX JaHHbIX
rcceg 197—01

[5] Tabnuubl pekomeHayeMbIX
CNpaBoYHbIX JaHHbIX
rccchp 297—88

[6] Tabnuubl pekoMeHayeMbIX
CMNPaBOYHbIX JAHHbIX
rcccap 233—87

[7] Tabnuubl cTaHAapTHLIX
CMNPaBOYHbIX JAHHbIX
rcccae—s89

[8] Tabnuubl cTaHAapPTHLIX
CMNPaBOYHbIX JAHHbIX
rcccph 92—86

[9] Tabnuubl cTaHAapTHLIX
CMNPaBOYHbIX JAHHbIX
rccca 195—01
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Bu6nuorpadwusn

AszoT. KoadhdpmumneHTsl anHammnyeckoi BA3KOCTU M TENNONPOBOAHOCTU NP TeMNeparTy-
pax 65...1000 K v paBneHuWsx OT COOTBETCTBYIOWMX Pa3peXEHHOMY rasy Ao
200 MIMa. — M.: U3p-eo cTtangapToB, 1986. — 21 c.

Ovokenpa yrnepoga. KoadhduumeHTsl guHamMnueckon BSA3KOCTU U TENMONMPOBOGHOCTU
npw Temnepatypax 220—1000 K u gaBneHuax ot COOTBETCTBYIOWMX Pa3peXEeHHOMY
rasy go 100 MMa. — M.: Nag-Bo cTtangapTos, 1988. — 17 c.

OTaH Xuakuii 1 razaoobpasHelil. TepMoavHamMmyeckue CBONCTBa, KoaddnumeHTsl au-
HaMM4EeCKON BA3KOCTMU M TENNONPOBOAHOCTM Npun Temnepartypax 91...625 Kv gasnenu-
s1x 0,1...100 MMa. — M.: CtangapTtuHcopm, 2008. — 35 c.

MponaH Xuakui 1 rasoobpasHbii. TepMoguHamMmu4eckme CBOWCTBE, KOSMULMEHTI
AVHAMWYECKOW BA3KOCTW M TENNONPOBOAHOCTM Npy Temnepartypax 86...700 Ku gagne-
Husix 0,1...100 MMa. — M.: CtrangaptuHdopm, 2008. — 38 c.

H-byTaH. KosdhduumeHTb gUHaMUYeCKON BA3KOCTU U TEMNONPOBOAHOCTU NPU TeMmne-
partypax 210—500 K v gaenenwmsix 0,1—40 MMa. — Aen. so BHUWKI 31.03.89, Ne 537.

HopmanbHein Bogopoa. KoahhuumneHTbl AMHaMu4eckon BA3KOCTU U TENNONPoOBOAHOC-
™ npu Temnepatypax 14—1500 K n gaeneHusix OT COCTOAHWA pa3peXeHHoro rasa o
100 MlMa. — M., 1987. — en. so BHUWNKW 22.02.88, Ne 446.

Bopga. KoathduuneHT anHammnyeckon BA3KoCTH npu TemnepaTtypax 0...800 °C v gaene-
HMAX OT COOTBETCTBYIOLLUX paspexeHHoMy rasdy ao 300 MlMa. — M.: Nap-Bo cTaHpap-
ToB, 1990. — 25 c.

lennii-4. KoahnumneHTbl AMHAMUYECKOW BSI3KOCTM 1 TENNONPOBOAHOCTM MPU TeMIe-
parypax 2,2...1000 K n gaBneHusiX OT COOTBETCTBYHOLLMX pas3peXeHHOMY rasy Ao
100 MMNa. — M.: N3g-Bo cTangapTos, 1986. — 16 c.

MeTaH Xnakuii 1 razoobpasaHblii. TepMoguHaMUYecKkne CBOMCTBA, kKoadDULMUEHTb! an-
HaMWYEeCKOW BA3KOCTMU M TeNNonpoBogHoCcTH nNpu Temnepartypax 91...700 Kv gaBnenun-
sx 0,1...100 MMa. — M.; CtangapTturdgopm, 2008. — 31 c.
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