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FOCT 31371.4—2008

Mpegucnosue

Llenn, oCHOBHbIE NPUHLMMbI 1 OCHOBHOW NOPSAA0K NPOBeAeHNA paboT No MeXrocyapcTBeHHON cTaHAap-
Tu3aummn yctaHossieHbl FOCT 1.0—92 «MexrocygapcTBeHHas cuctema ctaHaaptmsanm. OCHOBHbIE MoJioxe-
Hua» nTOCT 1.2—97 «MexrocyfgapcTBeHHas cuctema ctaHgaptusaun. CtaHfapTbl MeXrocyapCTBEHHbIe,
npasuaa u pekoMeHgaLuuy No MexrocyfapcTBeHHol cTaHaapTusaummn. Nopagok paspaboTku, NPUHATUSA, Npu-
MeHeHMS, 06HOBIEHNA 1 OTMEHbI»

CBefieHna o cTaHjapTe

1 NOATOTOB/IEH OTKpbITLIM aKLMOHEPHbIM 06LLecTBOM «[@3npom» u deaepanbHbIM rocygapcTBeH-
HbIM YHUTapHbLIM nNpeanpusTMeM «Bcepoccuiicknii Hay4HO-uccnefoBaTeslbCKUin MHCTUTYT MeTposiorumn
um. .. MeHpeneesa» (Pryn «BHAUM um. .. MeHpeneesa») Ha oCHOBe COGCTBEHHOrO ayTEHTUYHOroO
nepesoja ctaHgapTa, ykasaHHoro B nyHkre 4

2 BHECEH ®epgepasibHbiM areHTCTBOM M0 TEXHUYECKOMY perysiupoBaHuto 1 MeTpoaornm

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTM3aLlmu, MeTposiormm n ceptudmkanmm (npo-
Tokon1 Ne33 oT 6 nioHs 2008 T1.)

3a npuHATKE cTaHgapTa NporosocoBasun:

KpaTtkoe HaumeHoBaHuWe CTpaHbl Kog cTpaHbl CokpalleHHOoe HavMeHOoBaHWe HalMoHaNbHOro opraHa
no MK <1CO 3166) OM-97 no MK (UCO 3166) 004—97 no ctaHgapTusauum
AzepbaligxaH A2 AscTaHgapT
Benapycb BY FocctaHpapt Pecny6nukun Benapycb
KasaxcTaH Kz FocctaHpgapT Pecny6nukn KasaxctaH
KbipreizctaH KG KblprelactaHgapT
Monposa MD Monpgosa-CtaHgapT
Poccuiickas ®epepauyus RU depfepanbHOe areHTCTBO MO TEXHMYECKOMY perynuposa-
HUIO 1 MeTposornn
TagXukucrtaH TJ TagXukctaHgapTt
TypkMeHucTaH ™ Fnasroccnyx6a «TypkMeHcTaHgapTnapbl»
Y36ekucrtaH uz Y3ctanpgapTt
YkpaunHa UA FocnoTpe6cTaHgapT YKpauHbl

4 HacToAwmii ctaHfapT aBnseTcs MOANMULMPOBAHHbIM N0 OTHOLLEHWIO K MEXAYHAapOAHOMY CTaHAapTy
MNCO 6974-4:2000 «la3 npupogHblii. OnpegeneHne coctaBa MeETOAOM ra3oBoi xpomartorpadum ¢ oLeHKol
HeonpegeneHHocTu. Yactb 4. OnpepgeneHune asoTta, gnokcuga yrnepoga u yrnesogopogos C, — C5uCG B
nabopatopun 1 C MOMOLLbIO BCTPOEHHOW W3MepUTEeNbHOW CUCTEMbl C WUCMOMb30BaHWEM ABYX KO/TOHOK»
(ISO 6974-4:2000 «Natural gas— Determination of composition with defined uncertainty by gas
chromatography — Part4: Determination of nitrogen, carbon dioxide and C, to C5and C6. hydrocarbons for a
laboratory and on-line measuring system using two columns»). Npy 3TOM AONO/IHUTENbHbIE NOIOXEHNS, BK/10-
YeHHble B TEKCT cTaHAapTa Ans yueTa noTpe6HocTel HaunoHaIbHOW 9KOHOMUKUN /MM 0COBEHHOCTEN MeXro-
CyfapCTBEHHOIi cTaHAapTM3aumn, BblAeeHbl KYpCuBoMm

5 lMNpukasom PepepanbHOro areHTCTBa N0 TEXHUYECKOMY peryiMpoBaHuio 1 MeTposiornm oT 3 gekabps
2008 r. Ne 340-cT MexrocyfapcTBeHHblli ctaHgapT TOCT 31371.4—2008 (MCO 6974-4:2000) BBEeaeH B
JelicTBMe B KauecTBe HalMoHanbHOro ctaHgapta Poccuiickoin epepauun ¢ 1aHsaps 2010 r.

6 BBEJEH BMNEPBbIE

MHdopmauns o BBegeH B eiicTBue (MpekpaLleHmn 4eiicTBMA) Hac T osLWero cTradgapTa nyb6nvky-
eTcABYyKasaTene «HauoHanbHble CTaHaapThi».

NHhopmaLms 06 UsMeHEHUSAXKHACT oS eMy CTaHaap Ty ny6uMkyeTca BykasaTe e «HalunoHanbHble
CTaHfapThbi», a TEKCT U3MEHeHU i — B MH(DOPMALMOHHbIX YKasaTensix «HaunoHanbHble cTaHAapThi».
B cnyvaB nepecMoTpa WM OTMeHbl HACTOSILLENO CTaHfapTa cooTBeTCTBYyLasa nHopmaLuus 6yaeT
ony6/mMKoBaHa B MH(POPMaLMOHHOM yKasaTe e «HaumoHanbHble CTaHgapTbi»

© CraHgapTuHdgopm. 2009
B Poccwiickoli ®efepauuv HacToAWwmiAi cTaHgapT He MOXET ObITb NOMIHOCTbLIO MM YaCTUYHO BOCMPOU3Be-

AOEH. TUpaXnpoBaH N pacnpocTpaHeH B Ka4YecTBe OCbVILI,VIal'IbHOFO n3paHuna 6e3 paspelleHnsa degepasnbHOro
areHTcTBa no TexHn4yeckomy perynmpoBaHuto U MeTposiormm
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BeBegeHve

Komnnekc mexrocygapcTtBeHHblx craHgaptoB [OCT 31371.1—2008 (MCO 6974-1:2000) —
FOCT 31371.6—2008 (MCO 6974-6:2002) n FTOCT 31371.7—2008 nog obwum HanmeHoBaHueM «las npu-
poaHblii. OnpefeneHve coctaBa MeTOAOM ra30BOW xpomartorpauu C OLEHKON HeonpeaeneHHOCTU»
(manee — Komnekc cTaHAapTOB) COCTOUT U3 CNIeAy 0L NX YacTeil:

- Yactb 1. PyKoBOACTBO N0 NPOBEAEHUIO aHan13a,

- YacTb 2. XapakTepucTuKn 3MepuTesIbHON CUCTEMbI U CTATUCTUYECKNE OLLEHKN [aHHbIX;

- YacTb 3. OnpegeneHve BoAOpOAa, renvs, kucnopoga, asora, AVokcuaa yrinepoga v yrnesofoposios
[0 CBcC Ucnosib3oBaHWeM ABYX Hacaf04HbIX KOSTOHOK;

- YacTtb 4. OnpepeneHve a3oTa, auokcuga yrnepoga vyrnesogopogos C,—C5u C6. B nabopartopun nc
NOMOLLbI BCTPOEHHO! N3MEPUTENbHOW CUCTEMBI C UCNOIb30BaHNEM ABYX KOJTOHOK/

- YacTtb 5. OnpegeneHve asoTa, Auokcuaa yrnepoga nyrnesogopogos C,—C5u C6. B nabopaTtopum un
npu HenpepbIBHOM KOHTPOJ1e C UCNONb30BaHNEM TPeX KO/TOHOK;

- YacTtb 6. OnpepfeneHune Bogopoja, renvs, kucnopoga, asora, Anokcuaa yrinepoga n yrnesofopoios
C,—C8c ncnonb3oBaHNEM TPEX KANUNAPHBIX KOJTOHOK;

- YacTb 7. MeToauka BbINOHEHUS U3MEPEHWI MONSIPHON [,0/TM KOMMNOHEHTOB.

Komnnekc ctaHAapToB pacnpoCcTpaHAeTca Ha U3MepeHns MOMAPHOW [0U KOMMOHEHTOB NPVMPOLHOro
rasza xpomarorpaguyeckum MeToA0M C OLEHKOIN HeonpeaeneHHOCTN pe3yibTaToB N3MEPEHUIA.

Yactn 1 — 6 aBnsaTca MOANMULMPOBaAHHLIMU MO OTHOLLIEHNIO K COOTBETCTBYIOLLUM MEXAYHapO4HbIM
ctaHgaptam NCO 6974-1— NCO 6974-6.

B yacTn 7 npvBefeHa MeToAvKa BbIMOSHEHWNSA N3MEPEHUI MONSIPHO 40N KOMMNOHEHTOB NPYPOLHOrO
rasa, aganTupytoLias nosioXxeHns MexayHapoaHbix ctaHaapToB MCO 6974-1— NCO 6974-6 ¢ yyueTom noTpeb-
HoCTell HauMoHanbHOW 3KOHOMMKM cTpaH CHI™ 1 0cobeHHOCTel MeXrocyAapCTBEHHO cTaHAapTM3aLmn.

B HacToseM cTaHAapTe onucaH NpPeLu3noHHbIi MeTo onpegenerHns coctaBa npupogHoro rasa. Mony-
YeHHble JaHHble M0 COCTaBy UCMO/b3YIOT A5 BbIUNCIEHUSA TENNOThI CrOPaHNSA, OTHOCUTENIbHON NIOTHOCTY 1
uncna Bo66e. laHHbI MeTog npegycMaTpuBaeT NPpUMEHeHMe ABYX NocnefoBaTe/lbHO COEANHEHHbIX KOJ0-
HOK. MOMEeLLEHHbIX B TEPMOCTAT ra3oBoro xpomarorpadga.

Kom6uHaums 13 BYX KOJIOHOK fiefiaeT BO3MOXHbLIM MCNO/b30BaHWe npvema obpaTtHoii npoayBku. Bece
KOMMOHEHTbI PErMCTPUPYIOTCA A,eTEKTOPOM Mo TensionposogHocTy (4TM).

OT10T MeTof ocHoBaH Ha NCO 6568 «lMpupoaHblii ra3. MpocToi aHanM3 meToAO0M ra3oBoil Xxpoma-
Torpadumn».

B HacToswem cTaHAapTe npefcTaBieH OAnH U3 MeTOA0B, KOTOPbI MOXHO MCNO/b30BaTh A8 onpeje-
NeHnsa cocTasa NpupoaHoro rasa B cootseTcTBum ¢ FTOCT 31371.1 nTTOCT 31371.2.



FOCT 31371.4—2008
(UCO 6974-4:2000)

M E X T OCUVY 4OAPGC CT BETHHBbB 1 C TAHOAPT

a3 npupoAHbIi

OMNPEJAENEHWE COCTABA METO/ZOM FA30BOM XPOMATOIPAGUN
C OLEHKOW HEOMPEAENEHHOCTU

YacTtb 4

OMNPEAENEHME A3OTA, JNOKCUAA YITNEPOOA N YTNEBOAOPOAOB C,—Cs U C*.
B IABOPATOPUW N C MOMOLLbKO BCTPOEHHOW N3MEPUTENIbHOM CUCTEMbI
C NCIOJIbSOBAHMEM [1IBYX KOJTOHOK

Naturalgas. Determinabon of composition with defined uncertainty by gas chromatography method.
Part A. Determination of nitrogen, carbon dioxide and C, to C5and C6. hydrocarbons for a laboratory and on-line
measuring system using two columns

NaTtaBBegeHna — 2010—01—01

1 O6nacTb NPUMEHEHMNS

HacTosiwuit ctaHgapT ycTaHaBIMBaeT MeTo KOIMUECTBEHHOTO razoxpomarorpadguyeckoro onpegene-
HUS coAepXXaHusi KOMMNOHEHTOB NPUPOAHOIO rasa Cc UCNO/Ib30BaHNEM [IBYX KOJIOHOK. MeTo NPUMEHUM K onpe-
[EeNEeHNsAM. BbINOSIHAEMbIM 1a6opaTopHbIM METOA0M UK C UCMO/Ib30BAHWEM NMOTOKOBbIX XpomaTorpagos. OH
NpYMeHUM 1151 aHaNI13a ra3oB, CoAepXalluX KOMNOHEHTbI Bnana3oHax Mo/IAPHO A0NW, NPUBEAEHHbIXB Ta6-
muue 1. NpuBeAeHHble AnanasoHbl MOTYT ObITb YXe, YUeM peanm3yeMble Ha KOHKPETHbIX Xpomartorpadax, u
orpaHuueHbl 061acTbio, 4151 KOTOPOIt OLEHeHa HeonpeaeneHHoCTb. MeTod MOXeT GbiTb MPUMEHEH Takxe B
cnyvae, ecnv OAuH UK HECKOJIbKO KOMNOHEHTOB 3TM MEeTOZ0M He ONpeensoTcs.

Ta6nuya 1— [nanasoHbl MOSAPHON 40NN KOMNOHEHTOB, Ha KOTOPble pacnpocTpaHaeTcs HacTosWMiA cTaHaapT

KomnoHeHT [nana3oH monspHoi gonu. %

AsoT 0.001—15.0
Avokcung yrnepoga 0.001—10
MerTaH 75— 100

OTaH 0.001—10.0
MponaH 0.001—3.0
N306yTaH (2-meTunnponad) 0,001—1.0
H-ByTaH 0.001—1.0
HeoneHTaH (2,2-gumeTunnponaH) 0.001—0.5
N3oneHTaH (2-meTunbyTaH) 0.001—0.5
H-MeHTaH 0.001—0.5
FekcaHbl ¢ cymma Bcex yrnesofoponos CB#u Bbille 0.001—0.2

MpumeuvaHune! - O6bIYHO NPUPOAHBINA ra3 He COAEPXNUT KNCTOPOAA, U OH OTCYTCTBYeT ara3osoii npo6e ans

noTouyHoro npuéopa. Ecim KUCIOPOA NPUCYTCTBYET a pesynbTaTe 3arpsa3HeHmns npo6bl BO3AYXOM, TO OH 6yAeT U3MepaTbLCS
BMecTe c a30ToM. OnpegeneHne CyMMapHOro 3Ha4eHus MOsiPHON 01 (KUCIOPOA ¢ a30T) N0 CPABHEHUIO C pa3fesibHbiM
onpegeneHnem aTUX KOMNOHEHTOB 6yAeT faBaTb HE60/bWON BKNAA B NOrPEWHOCTL pe3yibTaTa u3MepeHnil ns-3a HeaHa-

N3paHne opuynanbHoe
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YnTanbHON pasHULbl MeXAy OTKIMKaMU feTekTopa Ha KUCopoj 1 a30T. TEM HE MeHee, pe3ynbTaT ANA CMECH NPUPOAHbIA
ras/so3fyx 6yseT 060CHOBAHHO TOUYHbIM, MOCKO/bKY HN OZLIMH U3 KOMMNOHEHTOB He BHOCUT BKNaja B 3HaYeHne TennoTbl Cro-
paHus.

MpumeuaHnune 2 - CopaepxaHue renns u aproHa npegnonaraeTcs NnpeHe6pexXnMo ManbiM 1 He M3MEHSI0 L UM-
CSA. TaK YTO HET HEOGXOAMMOCTY ONpeaensaTb 3TK rasbl

HacTosiwmii cTaHaapT cneayeT NpMMeHsiTb coBmecTHo ¢ FOCT 31371.1 n FTOCT 31371.2.

HacTosAwmin cTaHgapT cnefyeT NpUMeHATb Kak pyKoBOACTBO ANS co3aaHusa pabounx npoueayp B
cooTBeTCTBUMMCIOCT 8.010 4719 KOHKPE T HbIX U3MEPU T e/IbHbIX 3a4a4 C y4eTOM HOPM TOYHOCTH, Nnpuse-
AeHHbIX BTOCT31371.7.

NMpumevyaHune — [ONONHNTENbHOE NOJIOXKEHWE HANpaBfeHo Ha o6ecneyeHne pa3paboTKN HOPMATUBHbIX
[OKYMEHTOB MO aHaNn3y KOMMNOHEHTHOro cocTaBa MPUPOAHOTO ra3a B KOHKPE THbIX YC/IOBUAX NPUMEHEHUS, 3HAYN-
TeNbHO OT/INYAIOLWNXCA OT YC/IOBUIA, yCTAHOBNEHHbIX B KOMNEKCE CTaHAapTOB, U Cy4eTOM COBPEMEHHOTO napka
npu6opos.

2 HopmaTtuBHbIE CCbIIKU

B HacTosLleM cTaHgapTe UCNoNb30BaHbl HOPMATUBHbIE CChIIKM Ha CefyloLne MexrocyaapcTBeHHble
cTaHjapThbl:

FOCT 8.010—99*1 locygapcTBeHHaa cucTema obecnevyeHus eguHCTBa M3MepeHuii. MeToauku
BbINONHEHNA n3MepeHnii. OCHOBHbIE NOSIOXKEHUS

FOCT 31371.1—2008 (MCO 6974-1:2000, MOD) Tla3 npupogHbiii. OnpegeneHne coctaBa MeToAOM
rasoBoilt xpomartorpadguu ¢ oLEHKO HeonpeaeneHHocTn. Yactb 1. PyKoBOZACTBO MO NPOBEAEHUIO aHaM3a

FOCT 31371.2—2008 (MCO 6974-2:2001. MOD) Tla3 npupogHbiii. OnpegeneHne coctaBa MeToAOM
rasoBOil Xpomartorpagum ¢ OLEHKON HeonpeaeneHHOCT. YacTb 2. XapakTepucTUKM N3MepuTesibHoi cucte-
Mbl 1 CTATUCTUYECKUE OLLEHKM AaHHbIX

FOCT31371.7—2008 la3npupogHbIii. OnpegenexHvie cocTaBa MeTOA0M ra3oBoli xpomaTorpadum c
OLeHKOoW HeonpeaeneHHocTW. YacTb 7. MeTO0ANKM BbINOHEHUS U3MEPEHUIA MONAPHOW 0NN KOMMNOHEH T OB

NMpumeuyaHune — [py NONb30BAHUM HACTOALW MM CTAHAAPTOM Lie/1eCO06pa3HO NPOBEPUTb AeCTBMUE CCbINOY-
HbIX CTAH4APTOB N0 ykasaTento «HaumnoHanbHble CTaHA4apThl «.COCTABEHHOMY N0 COCTOSIHUIO HA 1 itHBapsi TeKyLLero roaa,
M MO COOTBETCTBYHOLWMUM NH(POPMALMOHHBIM YKa3aTensiM, ony6NKOBAHHbIM B TeKyLeM rogy. EC/im ccbiIoYHbIi cTaHfapT
3amMeHeH (M3MeHeH), TO NP1 N0Nb30BaHUN HACTOALW MM CTaHAAPTOM CNejlyeT PyKOBOACTBOBATLCSA 3aMEHA W UM (U3MEeHeH-
HbIM) CTaHAapPTOM. EC/M CCbIMOYHBIA CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NOIOXeHWe, B KOTOPOM JaHa CChifika Ha Hero,
npuMeHseTCcs ayacTu, He 3aTparnBalolLeil 3Ty CCbiky.

3 TMpuHUMN aHann3a

OnpegeneHne cofepxaHna asoTta, Anokcuga yrnepoga, MmetaHa, ataHa, nponaHa, 6yTaHoB 1 NeHTaHOB
NnpoBOAAT METOLOM ra3oBoli xpoMaTorpadumm ¢ MCNO/Ib30BaHNEM [BYX KOMTOHOK (KOPOTKOW W ANIMHHON) ¢
DC-200 Ha Chromosorb PAW c ucnonb3oBaHvem npremMa obpaTHoli NpoAyBk1. KopoTkasi KOJIOHKa 3afepxu-
BaeT YrNeBoA0pPOAbl TAXelee HOpMasibHOro NeHTaHa, KoTopble B pe3ysibTaTe 06paTHOW NPOAYBKM 3/THUPYIOT-
cA B Bufe coctaBHoro nuka C6.. [I/IMHHYIO KOJIOHKY WCMOMb3YOT ANA onpefefieHns cofepxaHusa asoTa,
avokcuga yrnepoga, meTtaHa W yriesoAopofoB BrjOTb 40 HOpMasbHOro neHtaHa. OnpegenieHve ocylle-
CTB/IAIOT C MOMOLLbIO AIeTEKTOPA Mo TensonposogHocTn. CoaepxaHue Kuciopoaa, aproHa, Bogopoaa 1 renus
3TUM METOLO0M He U3MepsIoT.

4 MaTtepnasibl

4.1 Tas-HocuTenb renuii (He) c cogepxaHmem OCHOBHOTO KOMMOHeEHTa He MeHee 99.99 %.
4.2 Paboune aTasnioHHble ra3oBble cMecy (rocyAapcTBeHHble cTaHg4apTHble obpasubl — FCO), cocTaB
KOTOpbIX CnefyeT BblbupaTb 613KUM K COCTaBy 0XuaaemMon npo6bIB

" MNMpumeyaHne 2 cnpaBefnBoO Takxe 4Na BOgOpoaa.

*'Ha TeppuTopumn Poccuiickoin depepauunmn geiicresyeT FOCT P 8.563—96.

3>OTHOCUTe/NbHOE O T KNOHEHNE 3HaUYeHUI MONAPHOIA Ao koMnoHeHTa B FCO u aHanusnpyemoii npobe He f0NX-
HO NpeBbIWAaTb 3HAYEHUN, yKaszaHHbix B TOCT 31371.2. Tabnuua 1.
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CO roToBAT rpaBMMETPUYECKUM METOLOM B COOTBETCTBMM C [1] /mnn aTtTecTyloT U NOATBEPXAAT
coepxxaHue KOMNoHeHTOoB No [2]. B coctas CO f0/KHbI BXOAUTL @30T, AMOKCUA Yriepoaa, MeTaH, 3TaH, npo-
naH, H-6yTaH. n306yTaH 1, Npu HeO6XOANMOCTU, HEONEHTAaH, N30MEHTAaH U H-NeHTaH.

[naonpegeneHvsa MoNspHON LONM rekcaHa + cymma Bcexyrnesofopoaos C6y Bbille rpajyvipoBKy Xpo-
MaTorpada npoBoAsT N0 H-FrekcaHy. KOT opblii BkNoyaoT B cocTas [CO npupogHoro rasa, Wam Mcnosbay-
10T 6uHapHyt cmecb NCO H-rBKCcaHa B rase-HocuTesne.

5 Annapartypa

5.1 NlabopaTopHas rasoxpomaTorpaguyeckas cuctema, cocTosLias u3 cnefyomnx KOMNOHEHTOB:

5.1.1 Ta3oBoro xpomaTorpada (I'X), paboTatoLlero B 130TePMUYECKOM pexrnmMe nobopyL0BaHHOrO cre-
AyloLWyMmn ycTpoicTBamu:

a) TepmocTatoM KO/IOHOK, obecneuyvBawoWwuMm noffepXaHue TemnepaTtypbl KOMOHOK B npefenax
+0.1X BAananasoHe ot 70 °C go 150 °C:

b) TepmocTaTtom Ana kpaHa/kpaHoB. obecneunBaroWwMmM NoAfepxaHne Temnepartypbl B AnanasoHe ot
70 °C po 150 "C. nnu. B kauecTBe ajibTepHaTUBbI, A0/HKHA ObITb NPefyCMOTPeHa BO3MOXHOCTb NpUcoenHe-
HUA KPAHOB K TEPMOCTATY KOJTOHKU:

C) perynsTopom notoka, obecneyvsalowmm nogaepxaHne Tpebyemoro pacxofa rasa-HocuTtens.

5.1.2 YcTpoiicTBa BBOAa Npobbl (kpaHa-go3aTopa), cocTosiuiero n3 10-xo40BOro KpaHa BBOAA NPo6bI
V1. ucnonb3yemoro Takke 411 obpaTHO NpoayBKy KOMMNOHeHTOoB C6. (a5 3TOW Lenn MOXHO UCMo/b30BaTh
[Ba 6-X00BbIX KpaHa).

5.1.3 MeTannunyeckunx KOJIOHOK, 3an0/THEHHbIX HENOABWXHOI dha3oi 28 % DC-200 Ha Chromosorb PAW,
YAOBMETBOPAOLWNX TpeboBaHNAM 3P DEKTUBHOCTU, NPUBEAEHHBIM B 6.2. 1 cOoAepXaLlX COPOEHTbI 1 Meto-
LMX pasMepbl, NpUBeeHHbIe B KA4ecTBe NPUMepOoB, /151 UCMO/1b30BaHNUA BMECTe C COOTBETCTBYOLLUMY Kpa-
Hamu BBOAa Npo6bl M AeTEKTOPOM Mo TensionposogHocT (ATM).

KOoNoHKM f0MKHBI YA0BNETBOPATL CeAyoWwnM Tpeb0oBaHNAM:

a) MeTannmyeckas Tpybka:

- konoHka 1: anuHa 0.45 M. BHyTpeHHWiA fuameTp 4.75 Mwm;
- KOMIOHKa 2: ANnHa9M.BHyTpeHHuiignameTp4.75mMm:

b) HenoABwxHas hasa:

- HaHeceHHas pasza: 28 % DC-200 (BsizkocTb: 350 «10 e m2c);
-HocuTenb: Chromosorb PAW (45 — 60meLw);

C) MeTof 3anofiHeHns: No6oi noaxoaALWwmniA meTos, obecneymBatoLmii 04HOPOAHOE 3aM0IHEHNE KO/TOH-
KN 1 XapakTepucTukn adhpekTMBHOCTN B COOTBETCTBMM C 6.2. ECNn KOOHKa npuobpeTaeTcs OTAENbHO, Kak
4YacTb CUCTEMbI, MY 3aN0JIHAETCS cneLmanbHo, To ee 3 (PEKTUBHOCTL A0/KHA Y/A0BNETBOPATL TpeboBaHMAM
cneundvkauymn. Mpy cneynasbHOM 3anoiHeHWN npegnonaraeTcs, 4To ee 3anosiHeHne 6yaeT NpoBefeHo Nno
NPUHATON MeToAvKe.

n pumMmedyaHune — |/|CI'IOI'Ib3y}OT cne,qyroumf/’l MeTo[ 3ano/IHeHNA: 3aKpblBakT BbIX04 KOJTOHKW MOPUCTbLIM ANC-
KOM 1nn Nnpo6koii n3 cteknosaTbl. KBX0OAY KONOHKN NOLCOEANHAT EMKOCTb C HacafKoi B konnyecTse, 601blEM, YEM HYX-
HO AN 3aN0/IHEHUS €10 KOJTOHKW, N NOAAlT € 3Ty eMKOCTb a30T nNpu n36bIToYHOM faBneHue 0,4 MMa. MNogaye Hacagku B
KONOHKY CﬂOCO6CTByeT Bm6pau,mn. Mocne 3anoNHeHUA KOTOHKKN MeaneHHo CﬁpaCblBa}OT AaBnieHue, 3aTeM OTCOEANHAKT
€MKOCThb,

d) pereHepauusi: Ha CBEXENPUroTOB/IEHHbLIX KOTOHKaX MOXHO MONYy4YUTb 60/1ee cTabusbHble HyneBble
JIVHWU C MOMOLLIbIO UX KOHAULMOHMPOBAaHWS B NOTOKE ra3a-HoCuTe s B TedeHve 8 4 npu temnepartype, Ha 50 =C
BbllLIe TeMMNepaTypbl NPUMeHeHNs. Ecnmn 3To He06XoAMMO, HO TPYAHO peann3oBaTh B ra30BOM XpomaTorpade,
B KOTOPOM rfpejrnonaraeTcs UCMnosib30BaTb KOSIOHKU, TO UX MOXHO KOHAMLMOHUPOBATL B APYroM TepMocTaTe.

5.1.4 ATI c nocTosiHHON BpeMeHu He 6onee 0,1 ¢ 1 BHYTPEHHUM 06 EMOM, COTNIacOBaHHbIM C pa3mepa-
MW KOJTOHKM 1 UCMO/b3yeMO CKOPOCTbIO rasa.

5.1.5 Cuctembl M3MEPEHUIA NapamMeTpPoOB MWKOB C KOHTPO/IIEPOM, MMEKLEN LWUPOKUiA AnanasoH
yyBcTBUTENbHOCTU (0— 1B), 06ecneunsatoLLeii UamepeHne BbICOTbI/MI0LWAaAN MMKOB HA HAKMOHHON HyNeBoi
NIVHWUMN 1 KOHTPO/1b aBTOMATUYECKOr0 YNpaB/ieHNs KpaHaMun B COOTBETCTBMM C BbIGpaHHO onepaTopom nocre-
[0BaTe/IbHOCTbIO.

5.1.6 BcnomorartenbHOro 060pyAoBaHuUs, COCTOALLEro 13 KPaHOB, ra3onpoBOAOB W APYrX NPUCNOCO6-
NeHnin ANsA KOHTPOsA NoToka oTbupaemMoro B xpomaTorpad rasa v A/1a OTKIH0YEeHNs 3TOro NoToka Ha onpege-
NEeHHbI Nnepuog, nepes BBOLOM NPo6bI.



rOCT 31371.4—2008
6 MeToguka npoBegeHUsa aHasmsa

6.1 YcnoBus paboTbl ra3oBOro xpomartorpaga

[omkHbl cobnogaTbea cneayolme ycnosusa pabotel annapatypsl (5.1):

a) TepMocTarT KOJIoHKM: TemnepaTtypa ot 70 °C go 150 °C ¢ norpeLwHocTbo nogaepxaHusa B npegenax
+0.1 °C;

b) CKOPOCTb NOTOKA rasa-HocuTens: AN rasa-HocuTesns, NpPoTeKalLwero oT KO/TOHKN 1 0 KONMOHKK 2
(pucyHok 1b), ycTamanusatoT CKOPOCTb MOTOKA Takoi, YToObl NOAYYNTb CPeAHIO JIMHENHY0 CKOPOCTb NOTOKa
asoTa (obLlas AnMHa KOsTOHKW, iefIeHHasa Ha BpeMs yaepxuBaHns) ot 540 10 cm/c, YTo COOTBETCTBYET CKOpOC-
T noToka ot 30 0 60 M/I/MUH;

dDEZZ)—CU—

a— npob6arasa.b — c6poc:c — neTns kpaHa-gosaTtopa 06bemMom 1mn.d —e Tas-HocuTenb; a — [ATM (cpaBHUTENbHbIA KaHan);
/— ATN (kaHan aHanu3a):j — KonoHka 2 (AnuHa IMm); ft — konoHka 2 (4nnHa 0.45 m)

PucyHok! — [lMpumep ycTaHOBKM xpomaTorpaca
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C) KpaHbl: eC/IN KpaHbl He MOMeLLeHbl B TEPMOCTAT KOJIOHOK, yCTaHaBNnBatoT ux temnepartypy ot 70 °C go
150 BC (HO He MeHee TemnepaTypbl KO/IOHKU) B M30TEPMUYECKOM pPEXMME C MOTPELIHOCTbIO NofAepXaHus
+2°C;
d) pgetekTop: ATN
- ycTaHoBKa Temnepartypsl: oT 120 °C go 200 °C;
- yCTaHOBKa TOKa MOCTa B COOTBETCTBUMN C UHCTPYKLMAMMN N3TOTOBUTENS;

€) KOoHTposnnep/cuctema nM3aMepeHus nuka: ycTaHaB/UMBalOT B COOTBETCTBUM C UHCTPYKLUSMUN U3FOTOBU-
TenA.

Mpumep — Tlpumepbl KOHMUTypaunii UsSMepnTenbHbIX CUCTEM XpomaTorpada nokasaHbl Ha pucyHke 1.
MN3mepuTenbHas cucTema cocTonT M3 10-nopTOBOro KpaHa BBoja npo6/o6paTHOV npofyBKku. B nonoxernun 1
(pucyHok la) neTns gna npob6bl NnpoayBaeTCcs oT6upaemMblM rasom. Korga kpaH nepeknoyal T B NOonoXeHne 2
(pucyHok la), npoBofuTca BBOA Npo6bl. KpaH Bo3Bpal,aloT B NOIOXEHWE 1 nocne TOro, Kak BeCb H-NeHTaH Bbl -
XOAMT U3 KONMIOHKW 1, HO A0 TOrO0, Kak caMblii nepBblii n30Mep CEBbLIXOANT W3 KONTOHKW 11 HanpaBnsieTCsa B KO-
NOHKY 2.

Ha puvicyHke 2 npuBefieHa TUNMYHAs XpomMaTorpamMmmMa.

CH«
PucyHok 2 — [pumep TUNUYHOI XpomaTorpaMmmbl
Ycnosus paboTbl ra30BOro xpomatorpada npvsegeHbl B Tabnuue 2.
Tab6nuya 2— Ycnosusa paboTbl xpomaTorpada

KonoHku 1 2
HenoasuxHaa dasa.
HaHeceHHas asa 28 % DC-200 28 % DC-200
Hocutens Chromosorb PAW Chromosorb PAW
AnuHa, m 0.45 9
BHYyTpeHHUI gnameTp, MM 4.75 4.75
dpakyma HocuTensa, mew 45—60 45—60
MaTtepuan KoOnoHkn HepxaBelowas ctanb Uan mMeab Hepxasetuwas ctanb Ui meib
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OkoHuaHue Tabnuubl 2

[a3-Hocutennb

Tun He
Pacxoga, mn/mMuH 40

Fa3oBblil xpomaTtorpad

JeTtexTop aTn
NuTterpatop BHewHwMiA
YcTpoiicTBo BBOAA KpaH

YCcTaHOBKM TemnepaTypsbl

TepmocTar 110 ‘'C
[NeTekTop 150 “C

MeTtna gosartopa TemnepaTypa TepmocTaTa

Jinena nopgaun TemnepaTypa na6opaTopHOro noMeLyeHuns
MNpo6a Temnepatypa nabopaTtopHOro nomMeLLeHns
O6bem npobbl, MN 1

Bpems aHanusa, MuH 20

MeToavka yCTaHOBKM BpeMeHU cpabaTbiBaHUA KpaHa U MeToguka YCTaHOBKM OrpaHMyYeHnin BpeMeHn
onucaHbl B NpUNoXeHnax A n B.

6.2 TpeboBaHNA K aHANNTUYECKUM XapakTepucTMKam razoxpomartorpaduyeckoin cuctemol. Pas-
neneHne NUKoB

BaxKHO, YTO6bI BCE KOMMNOHEHTbI U3MEPSA/IUCH NPU OTCYTCTBUN HANOXEHUA NMUKOB APYrUX KOMMNOHEHTOB.
BO3MOXHbIE BNUAHUA HANTOXEHNSA NMUKOB MOXHO ONpeaeinTb NPU OLEeHKE C NOMOLLbLIO OnpeaesieHns paspeLule-
HUS NMUKOB, KOTOPOE OLEHUBA T Kak HaMMEeHbLUY Pa3HOCTb ANS UAeHTUudukaLmm KOMNOHEHTa Mexay
noKasaHUsiMM pervcT pypyoLwero niy oTobpaxarL,eroycTpoiicTBa, KoTopas MoXeT 6bITb JOCTOBEPHO
pasnunyeHa. XoTa BaXXHO pasfeieHne BCex NMKOB, Ha NpakTuke A/19 NPUPOLHOIo rasa Kputuyeckmne napbl NMKOB
oTcyTCcTBYOT. OfHAKo NpuemMsieMoe pasfesieHue 04HON napbl NMKOB MOXET 03HavaTb NpuemMaemMoe pasjene-
HUe opYyrux nUKoB.

Heobxoanmoe paspelleHue, BeposTHO, MEHSIETCA B 3aBUCUMOCTM OT Tpebyemoii HeonpeaeneHHOCTH
pe3ynbTarta u3MepeHus cofepXaHns KOMMOHEHTa, HO B HEKOTOPbIX C/lyYyasix U Hef0CTaToyHoe paspelleHune
MOXET cuMTaThCA NPUeMIeMbIM. Mpu KOPPEKTHO peanm3auny MeTOANKA CNeAyeT 0OXuaaTh NoslyYyeHunsl 3Hade-
HWI1 pa3peLleHns NMKOB, NpUBELEHHbIX B Tabnumue 3. 18 nonyyeHus 6onee BbICOKOTO paspelleHns MoxeT
noTpeboBaTbCA U3MEHEHNE Pa3MepoB KOIOHOK, TeMMNepaTypbl KOSIOHOK 1 CKOPOCTM NOTOKA, a Takke, BEpOsIT-
HO. 6011€ee NPOAO/HKUTENILHOTO BpEMEHU aHam3a.

Ta6nuuya 3 — lpuemnemoe paspelieHne nukos"
KomnoHeHT 1 KoMnoHeHT 2 Mpvemnemoe paspelueHne
N306yTaH H-ByTaH 2.2
AsoT MeTaH 0.7
Avokcng yrnepoaa dTaH 1.6

MpoBepka pa3speLleHns Ao/MKHA ABIATLCA YaCTblo aHa/IMTUYECKOTO UMKIA, a He KaKoli-To anbTepHaTuB-
HOV fONO/THUTE IbHOM NpoLeAypoi, paspaboTaHHON TOMbLKO A/151 ONpefenieHnst 3TUX NapaMeTpoB.

6.3 Cxema aHanusa

AHanmn3 BbINOMHAOT ceAyLwum 06pa3om:

a) aHanusnpytT FCO n npoby B cooTBeTcTBMM ¢ FOCT 31371.1. pasgen 11. MNpumMep TMANYHOK XpoMa-
TOrpaMmbl aHann3a NnpMBefeH Ha PUCYHKe 2;

" [lna nonyyeHua npuemseMoro paspelleHua nNUKOB MOXeT noTpeboBaTbCA U3MEHEHUE pPa3MepPOB KOMIOHKM,
TemMnepaTypbl U CKOPOCTHN NOTOKa UinyBennyeHne BpeMeHn nposefeHnsa aHanmsa.

6
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b) nsmepsoT cogepxanne a3ota, AMOKCHAA yriepoga, MetaHa, aTaHa, nponaHa, 6yTaHoB ¥ NeHTaHOB
METOAO0M NPSAMbIX U3MEPEHUIA C MOMOLL LI NOCTPOEHHbIX FTPaAYNPOBOYHbBIX XapaKkTEPUCTUK;

C) Kucnopof, aproH, BOAOPOS, Vi resinii faHHbIM MEeTOA0M aHanm3a He onpeaensioT;

d) rpynnbl KOMNOHEHTOB ONpPeAenaTh He Creayer,;

€) 1cnonb3ylT nprem obpaTHOM NpoayBku, YTO6LI NpoaHanu3npoBaTh 6oee TAxeble YrNeBofopoabl
B BMAE OAHOro cymmapHoro nuka (Cfi.) nnposoAsaT ero rpafyvpoBky ¢ ncnosb3osadnem FCO's,

0 NPUMEHSIOT OTHOCUTENbHBIN KO3PPULNEHT HYBCTBUTENLHOCTMW 419 ONpeAeeHns cCofepXaHnsa neH-
TaHoB, ecnn MCO He cofepXunT NeHTaHoB. B 3TOM criyyae B Ka4ecTBe CPaBHUTENIbHOTO COeVHeHUs cneayeT
NPUMeHATb 300yTaH 1nn H-6yTaH (fonyckaeTcs NPUMEHEHNE NponaHa).

7 BblpaxeHune pe3ynbTartoB

7.1 Bbluncnexue

Bbluncnenusa nposogAaT B cootBeTcTBUM ¢ FOCT 31371.1.

7.2 Npeun3n0oHHOCTb N TOYHOCTb

MpeunsnoHHOCTb N TOYHOCTL — B cooTBeTCcTBUM ¢ TOCT 31371.2.
TUNnYHbIE 3HAYEHNA NPELM3NOHHOCTU NPUBEAEHbI B MpuioxexHun C.

8 [lpoTokon aHanusa

MpoTokon aHanu3a odpopmMasAoT B cooTBeTcTBUM ¢ FTOCT 31371.1. pa3gen 14.

1'TpaayvpoBKy NpoBOAAT B Ucnosb3osaHnem MCO. yka3aHHbIX B 4.2,
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MpunoxeHune A
(cnpaBouHOeE)

MeToAnKa yCTaHOBKN BpeMeHU CpaﬁaTblBaHVlFl KpaHa
n MeToguka yCctaHOBKU orpaHquHmVi BpeMeHU

A.1 O6paTHaa npojyeka NO3BONAET U3MEPATb COAEPXaHWE W-NeHTaHa NoCcpejCcTBOM NPSAMOro 3NUpPOBaHKSd, a
copepxaHne Hanbonee naoxo copbupyemoro usyrnesogopogos Cg(2,2-gumeTnnbytaH) — nocpeacTBom 06paTHO npo-
AYBKU. ICNONb3YIOT ra3oBylo CMeCb, COAEpXallylo NeHTaH u 2,2-gumeTunbyTtaH. npeanoytutenbsHo 6es3 gpyrux Ce nam
60nee TAXKENOro KOMNOHEHTA.

A.2 YcTaHaBnuealT HavyanbHoe BpeMs 1.5 MWH (MU peKkOMeHAOBaHHOE W3roTOBUTENEM), Yepe3 KOTOpoe KpaH
nocne Beoja Npo6bl BepHeTCcsA B nonoxeHne 1 (pucyHok 1). BBOAAT ra3oByl0 CMeCh U 3anucbiBaloT xpomartorpammy. Muk
2.2-gumeTunbyTaH fONKEH NOABNATLCA Npn ob6paTHOl npoayske (C6.) BCkope nocne Bo3BpalleHnsa kpaHa B nonoxeHue 1.
a nuk «-C5 foXeH NoABNATLCA Kak NPsiMO anwoupyemblii. Ecnn nuk C64 oTCYyTCTBYET, yMEHbLIAKT HavyalbHOe BpeMs U
NOBTOPAKT 3Ty onepauuio.

A.3 MpoponxalT BBOAUTb ra3oByld CMeCb, CMellas BpeMsa MepeknyeHns kpaHa o6paTHON npoAyBku (KpaH B
nonoxeHun 1) Ha 0,05 MUH ANA KaX[0ro nocneaywero BBoga A0 Tex NOp. NOKa He HaYHeT YMeHblaTbCca NMK o6paTHoOl
nponyeku C64 (B [,eiCTBUTENBHOCTU, NUK 2.2-AUuMeTnN6GyTaHa).

A.4 MpoponxakTBBOAUTL ra30BY0 CMECh, YMeHbLIas Bpemsa o6paTHoli npoayBku Ha 0.05 MUH Ans Kaxaoronocne-
Aylouwerossoga. OTMeyaloT BpeMs, Npu KOTOPoM naowaab nuka Cgd B nepBblii pa3 CTAHOBUTCSA NOCTOAHHOR (0603HavatT
KaK,back,LLan>-

A.5 TpopgonxatlT BBOAbI NP NOCMEAYIOLWMNX NOCTENEHHbIX YMEHbLIEHNAX BPEeMEHW NepeknoyeHns kpaHa obpart-
HOW NPOAYBKN A0 TEX MOP. NOKa BbICOTA MUKA H-NeHTaHa He HaYHeT YMeHbLaTbCA NPU O4HOBPEMEHHOM POCTE BbICOThI NMKa
C64. OTMeuvaloT camoe nocsiefiHee BpeMs nepekloYeHns kpaHa o6paTHON NPoAyBKW, NPXU KOTOPOM nowasn 0601x NKOB
BCE elle ocTalTCca NOCTOAHHbIMU (0603Havat T kak fbick ,ow).

A.6 OnpegenstT 3HauyeHue fhackno hopmyne

Cnvex m > & (bke.1npY2. (A.1)
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MpunoxexHne B
(cnpaBouHoe)

YcTaHOBKa KOHEYHOro BpeMeHu Cpa6aTbIBaHVIFI

PeanusyloT npoueaypy B cooTBeTcTBumM ¢ Tabnuuein 8.1 (pucyHok 1).

Ta6nuya 8.1— BpemscpabaTbiBaHUsA AN U3MEHEHMWA MONOXEHNA KpaHa
Bpems [eiictBue MonoxeHne kpaHa
0,01 muH Bsop MonoxeHune 2
k»c< O6paTHas npogyska MonoxeHune 1

MpunoxexHue C
(cnpaBoyHoOE)

TUNMYHbIE 3HAYEHUA NPELU3NOHHOCTH
TUNUYHbIE 3HAYEHNA CXOAUMOCTN U BOCNPON3BOANMOCTM NpuBeaeHsl BTabnuue C.1

Ta6nuuya C.1 — CX0OAMMOCTb M BOCMPOU3BOAUMOCTb PE3yNbTaTOB U3MEPEHU
B npoueHTax

CXxoauMoCTh BoCNpoOu3BOAUMOCTL
MonspHas aons x

abconwTHasa OTHOCMTenbHas

abconwTHasa OTHOCUTEeNbHaRA
X < 0.1 0.001 4.6 0.002 9.2
0.1< X £ 1 — 0.5 — 1
1< XS 50 0.12 0.24
50 < x s 100 — 0.006 _ 0.012
NMpumeuvuaHune — MNpuBeAeHHble 3HAYEHUSI GblIN MOJyYeHbl 3KCMEPUMEHTaNbHO W yKasbiBalT Ha 3ddek-

TUBHOCTb MeToAa. X HeNb3A cpaBHUBATL CO 3HAYEHUSAMM MO NPELU3NOHHOCTU, NPUBEAEHHBIMU B MPUTOXEHUAX APYTUX

yacTeil KomMnnekca CTaHAapTOB, MOCKONbKY OHW MOJy4eHbl, McxoAs U3 kavectBa MCO UM onbiTa y4yacTBOBaBLIUX
na6opatopuii.
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MpunoxeHne O
(cnpaBouHOeE)

CBef0HNS 0 COOTBETCTBMM CCbIZTOYHBIX MEXAYHAPO4HbIX CTaH4apTOB
MeXrocyapCcTBEHHbIM cTaHhapTam

Ta6nunuya D1

0603HaYEHNE 1 HAUMEHOBAHIE MEXAYHAPOAHOro
cTaHgapTa

NCO 6974-2:2001

«la3 npupoAHblli. OnpegeneHne coctaBa MeTo-
AOM ra3oBoii xpomartorpadumn c oLeHKoW Heonpe-
AeneHHocTu. YacTtbe 2. XapakTepucTuku usmepu-
TeNbHOW CUCTEMbI U CTATUCTUYECKME OLLEHKUN AaH-
HbIX»

MNCO 6974-3:2000

«lFa3 npupoAaHbIi. OnpepeneHne coctaBa MeTo-
AOM ra3oBoil xpomaTorpadumn c oLeHKoW Heonpe-
peneHHoctu. Yacte 3. OnpegeneHuve Bogopoaa,
renus, kucrnopoga, asoTa, AUoKcuza yrnepoga u
yrnesogopofoB A0 C« C MCNONb30BAHMEM [BYX
Hacafo4HbIX KOMTOHOK»

10

CreneHb
COOTBETCTBUSA

MOD

MOD

OG03HAYEHNE W HAVUMEHOBAHWE MEXTOCYAapCTBEHHOTO
cTaHgapra

FOCT 31371.2—2008

«[a3 npupogHblii. OnpepenexHne coctaBa MeTo-
[lOM ra3oBoii xpomartorpaduu c oueHkoil Heonpe-
[eneHHocTn. YacTtb 2. XapaKTepucTukm nsmepu-
TENbHOWN CMCTEMbl U CTATUCTUYECKNE OLEHKN faH-
HbIX»

rOCT 31371.3-2008

«[a3 npupogHblii. OnpepenexHne coctaBa MeTo-
[lOM ra3oBoii xpomartorpaduu c oueHkoll Heonpe-
peneHHoctu. Yactb 3. OnpepgeneHve sBogopoaa,
renus, kucnopoga, asoTa, gmokcuga yrnepoga v
yrnesofopoaoB Ao Ca C WCNO/Mb30BaHUMEM ABYX
Hacago4HbIX KOJTOHOK»



FOCT 31371.4—2008

Bubnuorpaduna"

[1] NCO 6142:2001 la3oBbllii aHann3. MpuroToBneHne KannbpoBOUHbIX ra3oBbiXx cmeceii. [paBumeTpuyecknii me-
Toq
(1SO 6142:2001) (Gas analysis — Preparation of calibration gas mixtures — Gravimetric method)
(2) NCO 6143:2001 la3oBbllii aHanus3. OnpeaeneHne coctaBa KanMbPOBOYUYHbIX Fa30BbIX CMeceil. CpaBHUTENbHbIE
mMeToabl
(1ISO 6143:2001) (Gas analysis — Determination of the composition of calibration gas mixtures — Comparison
methods)

" MepeBoAbl AEHHbIX MEXAYHAPOAHbIX CTAaHAAPTOB HAXoAATCsA B dejepasbHOM MHOPMALMOHHOM (hOHAE T ex-
HUYECKNX pernaMeHT 0B N CTaHAapTOB.

1



FOCT 31371.4—2008

YK 662.767:658.562:006.354 MKC 75.060 B19

KnoueBble coBa: NPUMPOAHbLIN ra3. KOMMNOHEHTHbIN COCTaB, XpomaTorpadmyeckunini MmetTos aHannsa, Hacagou-
Hble KOJIOHKM, a30T, AWOKCUA Yriepoaa, yrnesogoposbl, BCTPOEHHaA n3MeputesibHas cuctema, obpaTHas
npogyska

Pepaktop J1.M. Haxumosa
TexHnyeckuii pegaktop H.C. F'puwaHosa
KoppekTtop B.£. HecTepoBa
KomnbloTepHas BepcTka N.A. HaneiknHoii

CpaHo o Habop 23.03.2009. MopanucaHo B nevyaTtb 04.05.2009. ®opmat 00<84 Bymara oceTHas. FapHuTypa Apnan.
MeuyaTb ohceTHasda. Yen. neuy.n.1.86 Yu.-usg. n. 1.20. Tupax 293 an. Dak 294,

oryn «CTAHOAPTUH®OPM». 123995 Mocksa. F'paHaTHbIll nep.. 4
www.gostinfo.ru info@ gostinfo.ru
Ha6paHo Bo ®#IYMN «CTAHAAPTUH®OPM* Ha M3BM
OTnevataHo B hunnane ®ryn «CTAHAAPTUH®OPM» — Tun «MOCKOBCKMIA neyaTHUk». 105062 Mocksa. JianuH nep., 6.
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