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Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoii ®efepaunn ycTaHoBNeHbl defepasibHbIM 3aKOHOM
0T 27 pekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHum», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®egepayummn — FOCT P 1.0—2004 «CtaHfapTu3aums B Poccuiickoii ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CeefieHns 0 CTaHgapTe

1 NMOANOTOB/EH OTKpbITbIM aKUMOHEPHbIM 06LEeCcTBOM «Bcepoccuiicknii Hay4Ho-nccnegoBaTesb-
CKWUIA MHCTUTYT No nepepaboTke MedhTn»(OAO «BHUIWHTI») Ha ocHOBE COGCTBEHHOIO ayTEHTUYHOIO NepeBoja
cTaHfapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHunuyeckum komuteTom no ctaHgaptusaummn TK 31 «HedTaHble TonAnBa 1 CMa3ouHble
marepuabl»

3 YTBEP)X[EH W BBEAEH B IENCTBUE Mpukasom deaepansHOro areHTCTea N0 TEXHUUYECKOMY pe-
ryNMpoBaHnio U MeTposiorumn ot 28 ceHTabpst 2006 r. No 208-cT

4 HacToAwuidi cTaHfapT WAEHTUYEH MeXAyHapoAHOoMYy cTaHaapTy MCO 12156-1:1997 «[n3enbHoe
Tonnmeo. OLeHka cMasbiBatoLL el CnocobHOCTY Ha annapaTe ¢ BO3BPATHO-MOCTyNaTe lbHbIM ABMKEHNEM Bbl-
cokoii yacTtotbl (HFRR). Yactb 1. MeTtoa mcnbiTaHuii» (ISO 12156-1:1997 «Diesel fuel — Assessment of
lubricity using the high-frequency reciprocating rig (HFRR) — Part 1: Test method») ¢ iameHeHnem 1 :1998.

HanmeHoBaHWe HacTosLero ctaHAapTa U3MeHeHO OTHOCUTENIbHO HAaMMEHOBAHUSI YKa3aHHOr0 MeXAay-
HapogHoro ctaHgapTa An1a npusegeHus B cootsetcTBre ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpu NpUMEHEHUN HACTOALLEro cCTaHAapTa PeKOMEHYeTCS UCMNO/Ib30BaTb BMECTO CCbI/IOUYHbIX MEXAYHa-
POAHBIX N PErMoHasibHbIX CTaH4apTOB COOTBETCTBYIOLLME UM HaLMOHaNbHble cTaHdapThl Poccuiickoil depe-
pauun. cBeieHNs 0 KOTOPbIX NpuBEAeHbI B AOMOSIHUTETLHOM NPUIoXeHun B

5 BBEJEH BIMNEPBbIE

NHopmaLysa 06 M3MEHEHUSAX K HACTOsILLEMY CTaHAap Ty Ny6/IMKyeTCs B €Xero4Ho U3gaBaeMoM UH-
chopmMaLMOoHHOM yKaszaTefne «HauuoHaibHble CTaHgapThi». a TEKCT M3MEHEHUI 1 MONPABOK — B eXeMe-
CSAYHO M3aaBaeMblX MHPOPMALMOHHbIX YKasaTeNsx «HaumoHanbHble cTaHgapThi». B ciyyas nepecmoTpa
(3aMeHbl) MM 0TMeHbl HAaCTOSILLLEr0 CTaHAapTa cooTBEeTCTBYKLee yBefoMIeHne 6yaeT ony61nkoBaHo
B €XeMeCsUHO U3aBaeMOM UH(POPMALMOHHOM YKasaTesne «HalunoHanbHble cTaHaapThi». COOTBeTCTBY-
owas MHpopmMauus, yseloMIeHne 1 TeKCT bl pa3MellaloTCcs TakKke B UHPOPMaLMOHHOI cucTemMe 06Lero
no/ib30BaHUs — Ha ohuLMasbHOM caliTe defepasibHOro areHTCTBa N0 TEXHUYECKOMY PETY/IMPOBAHUIO U
MeTPOorMn B ceTu MHTepHeT

© CrtaHpapTuHdopm. 2006

HacTosuwuii cTaHgapT He MOXeT 6bITb MOJIHOCTLI0 UM YACTUYHO BOCMPOW3BEEH, TUPaXUPOBAH U pac-
MPOCTPaHEH B kKayecTBe 0hMLMaNbHOO U3gaHns 6e3 paspelleHus defepanbHOro areHTCTBa /10 TEXHUYECKo-
MY perysiMpoBaHuio 1 MeTPosIoriu
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BeeneHve

NMo6oe an3enbHoe TONANBO, MPOXOAsLLEE YePE3 CUCTEMY BNpbICKa, UrpaeT posib CMasblBatoLLero mare-
prana. YpesmepHsblit U3HOC, KOTOPLIA BeAEeT K 6bICTPOMY BbIXOAY U3 CTPOS fieTaseil cucTeMbl Bnpbicka Tonau-
Ba. MOXHO 06BACHUTL HEAOCTATOYHON CMa3sblBaloLLell CNOCOGHOCTbIO TOMMBA.

AnA uenoro psaga kOMGUHaUWi «TonNMBO/geTaslb CUCTEMbI BMPbICKA TOMMBA» YCTAHOB/IEHO BUSIHWE
TONMMBA Ha M3HALLMBAEMOCTb AeTasneli CUCTEMbI BNpbICKa TONMBA, NOABEPratoLLNXCA CMeLLaHHOMY TPEHUIO.
Pe3ynbTaThl UCNbITAHUSI CMa3biBaOLLMX CBOWCTB TOMMBA AAHHLIM METOAOM, NPU PasnyHbIX KOMBUHALWSX,
MO3BONAIOT C AOCTATOYHOW TOYHOCTLIO MpeAckasaTb CMasblBatoLLy0 CNOCOGHOCTL TOM/NBA.



K FOCT P NCO 12156-1—2006 Tonnmeo gnsenbHoe. OnpegeneHne cMmaiin
BatoLleli cnocobHocTn Ha annapate HFRR. Yacte 1. MeTog ucnbiTaHnn

b Kakom MecTe HanevartaHo JOmKHO 6bITb

C.1. HanmeHoBa- -appparatus -apparatus
HWUC CTaHaapTa
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW GEJEPALUMN

Tonnueo an3enbHoe
OMPEAE/IEHNE CMAS3bIBAIOLULE CMOCOBHOCTW HA AMMAPATE HFRR

Yactbp 1
MeTog ncnoiTaHui

Otesel fuel. Determination of lubncity by the HFRR-appparatus.Part 1. Test method

fAarta BBegeHna — 2007—07—01

1 O6nacTb NpUMeEHEHNS

11 HacToAwwui cTaHfapT ycTaHaBAMBaeT MeToZ onpejesieHns cMasblBatoLleli CnocobHOCTW An3esb-
HbIX TOMANB, BK/IOYasA AuW3elbHOEe TOMMBO, Cofepxallee npucagku, yniydlialouye ero cMasbisarolye cro-
CO6GHOCTW. Ha annapaTe C BbICOKOYACTOTHbIM BO3BPATHO-MOCTyNnaTe ibHbIM ABMxeHnem wapuka (HFRR).

MpumeuyaHune — BO3MOXHOCTb ONpeAeneHna cmasbiBaloL,eii cCnoco6HOCTM BCex KOMBUHauuii npucagka/Ton-
NBO HAaCTOAWMM METOAOM He ycTaHOBNeHa.

1.2 HacTosiwuii cTaHAapT He COAEPXUT onucaHus Mep 6e30NacHOCT, KOTOPbIE AOKHbLI COB/MI0AATHLCS
npv NpoBeAEeHNN UCTIbITaHWIA. MpUHATE BCEX MEP MO TEXHUKe 6e30MacHOCTM ABASETCA 0653aHHOCTbLIO NOJb30-
BaTesisl CTaH4APTOM.

2 HopmaTtuBHbIE CCbIKN

B HacTosLleM cTaHAapTe UCMONb30BaHbl HOPMATUBHbLIE CCbINIKM Ha Criegylolme MexayHapoaHbie n pe-
rMOHasbHbIE CTaHAapThI:

NCO 4259:1992 HedtenpopykTbl. OnpeaesieHne 1 NpMMeHeHne nokasartenei npeun3noHHOCT MeTo-
[l0B 1CMbITaHUA

NCO 5272 :1979 Tonyon /s NPOMbILLIIEHHOIO NPUMEHEHUS. TeXHUYeckne ycnosns

MCO 6507-1 :1997 MeTannuyeckne matepuasnsl. icnoiTaHne TBepaocT no Bukkepcy. Yactsb 1. MeTopq
ncrblTaHus

MCO 6508-1 :1999 MeTannuyeckne matepuansl. VicneiTaHue TBepgocT no Poksesnny. Yacte 1. MeToq
ucnbitanusa (wkansl A- B-C-D-E-F-G-H-K-N-T)

PykoBogctBo NCO 33 : 2000 Mcnonb3oBaHue cepTUdULMPOBaHHbIX 3Ta/IOHHbIX MaTepuasoB

PykoBogctBo NCO 34:2000 O6LwWme TpeboBaHUS K KOMMETEHL MU NPOU3BOAMTENEN 3TaNIOHHbIX MaTepua-
nos

PykosogctBo NCO 35 :1989 CepTtucbmkanmsa stanoHHbIX Matepmanos. O6Lme n ctaTucTMyeckne npuH-
UMbl

ACTM [1 329—02 AueToH. TexHuyeckne TpeboBaHums

AVCW E-52100 Ctasib XxpoMupoBaHHas

AHCW B3.12 MeTannn4yeckue Lwapuku

M3paHue ouynanbHoe
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3 TepMuWHbI 1 onpeaesnieHns

B HacTosLem cTaHgapTe NPMMEHEHbI CiefyoLLe TEPMUHbI C COOTBETCTBYHOLLMMU OnpeaeneHusamMu:

3.1 cmasblBalowWwas cnoco6HocTb: CBOICTBO TON/MBA, U3MEPAEMOE NATHOM M3HOCA Ha MeTannyec-
KOM LUapuke, KOTOpoe obpasyeTca B pesysibTare TPeHUss MeTa/l/IMY4eCcKoro wapuka 0 HENOABUXHYIO MeTannn-
YeCKyIo NacTuHy, NOJSIHOCTLIO MOTPYXXEHHYI0 B TOM/IMBO B TOYHO ONPeesiIEHHbIX YC/I0BUAX UCTbITAHUSA.

3.2 MWSD: V3mepeHHbIil cpefHuit AuameTp NATHa 13Hoca, 06pasyoLMncs Ha Lapuke.

3.3 WS1,4: PacuyeTHOe 3Ha4YenMmno guametpa nsaTHa u3Hoca, CKOPPEKTUPOBaAHHOE K CTaHAapTHOMY faB-
NeHnto BoasaHbLIX napos 1,4 klMa.

3.4 HCF: KoachhuumeHT KoppeKTUPOBKM BaxXHOCTU (MKM / KIMa), NpMBOASALLMIA 3HAUYEHKEe NATHA U3HOCA,
nosly4eHHOEe B YC/TOBUAX UCTbITAHUA, K CTaHAapTU30BaHHOMY AaB/iEHUI0 BOAAHOMO napa, pasHomy 1.4 klMa.

4 CyuwHoCTb MeTofa

4.1 O6pasel, MCNbITyemMoro Tonanea nomeLLalnT B eMKOCTb, B KOTOPOI NoAAepXMBaETCA 3a4aHHas TeM-
nepatypa. MeTasnmyeckuii LIapuk NPOYHO 3aKPENAIT B BEPTMKA/IbHO PACMONOXEHHOM AepXaTene u npuxu-
MatT C MPUNOXKEHNEM HArpy3Kkn K ropM30HTaIbHO YKPENIEHHO MeTan/iMyeckoii nnactuHe. Lapuk coBepluaet
BO3BpaTHO-NOCTYyNaTe ibHblEe ABWXEHWUSA C ONpeAefIeHHOlM YacToTol 1 ANnHOM xoda. Npu 3TOM MOBEPXHOCTb
Lwapwvika, BCTynawLias B KOHTaKT C NaCcTVMHOW, NOJTHOCTLIO MOrpyXeHa B TONMBO. MeTasnnMyeckne cBoiicTea
Wwapuka, nAacTuHbl, TeMnepaTypa, Harpyska, npunaraemas K Wwapuky; 4actoTa U A/iMHa xoa Lapuka TOYHO
3afaHbl.

[lns KOppeKTUPOBKM pa3mepa NATHA M3HOCA, MOTYYEHHOTO Ha UCMBITYEMOM LLAPUWKe, K CTaHAapPTHOMY Ha-
60py ycnoBuii UCNbITAHWSA B NPOLECCE UCTbITAHUS YYUTLIBAKOT YC/I0BUSA OKpyXatoLleidl cpeabl. MonyyeHHbIl B
pe3ynbTaTe UCMbITaHUii AnaMeTp NATHA U3HOCA SIBNSETCA Mepoil CMa3biBatoLLeil CMOCOBHOCTU XUAKOCTH.

5 PeakTnBbl U matepuasibl

5.1 Cxartblii Bo3gyx nog gaenexnvem ot 140 o 210 klMa ¢ copepXaHueM yrneBogopoja He Gonee
0.1 cm3m3, Boabl — He 60onee 50 cM3M3. Vicnonb3yeTcs ANS CYLWKN feTaneil ycTaHoBKM.

MpepaynpexaeHne — Cneayet co6ntogaTb 0CO6YH OCTOPOXHOCTb B6/IN3U NETKOBOCNIAMEHALWNXCS BELECTB.

5.2 Tonyon gnsa npombilWAeHHbIX uenei no NCO 5272.

MpepynpexpaeHne — Tonyon — nerkoBocniamMeHsolleecs BewecTso. [apbl ero BpeAHbl Npu BAbIXaHUN.

5.3 AuetoH no ACTM [i 329.

MpepynpexeHne — ALETOH — JIerkoBocnaMmeHsolWeecs BewecTso. Mapbl ero B3pbIBOONACHbI.

5.4 3TanoHHbIE XNAKOCTU*

[lns npoBepku COCTOAHNA 1 HafexXHOCTU paboTbl annaparta, NPUMEHAEMOro A8 UCTbITaHUSA, UCNOJb3Y-
0T 1BE 3Ta/IOHHbIE XUAKOCTU, NOATOTOB/IEHHbIE B COOTBETCTBUN € PykoBogctsom NCO 33 1 PykoBOACTBOM
NCO 34. 3T XnAKOCTU AO/HKHBI UMETb YETKY0 MapKMpPOBKY C yKasaHueM 3HaYeHus, Nnosly4eHHoro Ha annapa-
Te HFRR (WS1.4), c COOTBETCTBYIOLLMM AMaNa30HOM JOMYCTUMbIX 3HAYEHWIA, BbIPaXEHHbIX B MUKPOMETPAX, C
nonpaBoYHbIM Ko3huLmMeHTOM BRaxHOCTU HCF. BbipaXeHHbIM B MUKpOMeTpax/kunonackanax. PacyeTHble
3HayeHns (gruameTpa NSATHA M3HOCA), NOMyUYeHHble B pe3y/nbTare NPoBeAeHUS UCMbITaHUA HACTOALWMM MeTo-
fom Ha annapate HFRR, gnsa ob6evx aTafoHHbIX XUAKOCTEW AO/MKHbI OT/IMYATLCA He MeHee YyeM Ha 200 MKm

ApYT OT Aipyra.

MpumeyaHne — YCTaHOBNEHO, YTO B Ka4YeCTBE 3TASIOHHON XUAKOCTU C BbICOKOW CMasblBatoleid cnocobHoC-
Tbi0 NPUTOAHbI 3TanoHHble xungkoctn CEC RF-90-A-92. DF-92-02 n xugkoctb A no Pykosoactey MCO 35. B kauecTBe 3Ta-
NIOHHOWN XWAKOCTW C HWU3KOW cMma3biBatleli CNOCOGHOCTbIO NPUTOAHbI 3TanoHHble Xuakoctn CEC DF-70-00 n xugkocts B
no PykosogcTtBy MCO 35. 3Tta uHpopmaumna npuseseHa gns yaobcrsa nonb3osaTeneli AaHHbIM MEeTOLOM U He ABNseTcs
06A3aTeNbHO. MOXHO NCNONb30BaTb IKBUBA/EHTHbIE XNAKOCTU, €C/TN J0Ka3aHO, YTO UX NPUMEHEHWeE faeT Takme xe pe-
3ynbTaThl.

* DTasIOHHble XNAKOCTU 3akKynawT no UMMopTy.
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6 Annapatypa

6.1 Annapat HFRR

Annapar Ans ucnbiTaHus, NPUBEAEHHbI Ha pUCYHKe 1, nomkeH o6ecneymBaTb BO3MOXHOCTb NPUBOAUTL
B BO3BpaTHO-NOCTyNaTeibHOe ABWKEHUE C 3a,aHHOI 4acTOTON, A/IMHON X04a U Harpy3koi yYKpeneHHblA me-
TaNIMYEeCKNii LWapuK B KOHTAKTE CO CTaLMOHAPHOW CTasIbHOW NAACTUHOW; NPU 3TOM BCTynaroLme B KOHTaKT Mo-
BEPXHOCTU AO/MKHbI ObiTb MOSIHOCTLIO MOrPYXEHbl B UCMbITYEMOE TOMJIMBO B COOTBETCTBMM C YCNOBUAMM
ncnbiTaHma no Taébnuue 1.

MpumeyaHune — [NA ncnbiTaHUA MOXHO NpuMeHATb annapatel HFRR n HFR2 nu6o agpyroe o6opygosaHue,
ecnn OHO gaeT Takue xe pesynbTaThbl.

1— pesepByap A/19 TONMBa: 2 — MeTaIIMYeckuil Wwapuk: 3 — Harpyska: 4 — MeTasnyeckas
nnacTuHa: 5-— HarpeBaTe/lbHblii 3/M1eMeHT: 6 — HanpaB/ieHe 003BPaTHO-NOCTynaTesIbHOro
[IBKEHNA

PucyHok 1 — Cxema annapata HFRR

Ta6nuua 1— Ycnosua npoBefeHNs UCTbITAHUIA

MapameTtp 3HaueHune
O6bem Tonnuea, cm3 2r 0.2
AMNAnTyAa KoneéaHwuii, Mm 1+0,02
YacTtoTa kone6aHuii,lNy 50r 1
XapakTepuctunku Bosgyxa B nabopatopum* PucyHok 2
Temnepartypa Tonnuea. *C 60r 2
MpunoxeHHaa Harpyska, r * * 200+ 1
ANuTenbHOCTb UCNbITAHUA, MUH 75t 0.1
Mnowanb NOBEPXHOCTM TONAMBA, MM’ 600 : 100

* XapakTepucTukn Bo3gyxa B nabopatopuu, uamepeHHble Ha paccTosHun 0,1—0.25 M 0T pe3epByapa C XUAKOCTbIO,
AO/KHBI PETyIMPOBATHCA B MPUHATOM fMana3oHe XapaKTepucTuK, ykasaHHbIX Ha pUcyHke 2.
+« O6uWan NpunoxXeHHaa Harpyska, BK/lo4as Bec jepxartens.

PesepByap A/15 TOMNIUBA [O/KEH BbINOJHATL ABE (YHKLWUW; XKECTKO YAePXUBATL METa/IINYeCKyIo niac-
TUHY 1 CoAepxaThb TON/MBO. Temnepatypa pesepeyapa W Haxoaslencs B HEM XUAKOCTU AO/KHA NOAAEPXKM-
BaTbCs B COOTBETCTBYILLEM [ManasoHe C MOMOLLbIO PEryinpyemMoro 3feKTpoHarpeBartesis, HemnocpeacT-
BEHHO CBSA3AHHOIO C pe3epByapomM.

B/I0K peryfIMpoBku annapara i/l KOHTPO/Is NepeMeHHbIX pabounx napameTpoB AO/KeH 06ecneunsarb
XpaHeHne 1 BOCCTAHOB/IEHNE Pe3y/IbTaToB M3MEPEHUS.
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OnsoTNManWWMMADb «4YXU. %

1 — HepocTaTouHas BNAXHOCTb. 2 — AONYCTUMBbIY AMANA30H BAAXHOCTH,
3 — M36bITOYHAA BNAXHOCTb

PucyHok 2 — XapakTtepucTuku Bo3gyxa B na6opatopuu

6.2 VcnbiTaTenbHasa naacTvHa, W3roTOB/IEHHAA W3 KaJIEHOro MeTainyeckoro npyta (ctanb no AUCU
E-52100). c TBepAoCTbI0 No Bukkepcy «HV 30» ot 190 f0 210 ( ICO 6507). Ee noBepXHOCTb A0/HKHA ObITb OT-
nonuposaHa A0 3HayeHnsa Ra < 0,02 MkMm.

6.3 WcnbiTyemblli meTannnyeckuin wapuk no AHCW b 3.12 aguameTpom 6 MM. U3rOTOBJ/IEHHBIN U3 CTa/un
Mapku 28 no AICU E-52100. koTopsbIii LO/KEH 061aaaTe TBEpAOCTbI0 Mo Pokeenny o1 58 o 66 (MCO 6508-1)
1 OTNOIMPOBAHHON NOBEPXHOCTbI0 Ra < 0.05 MKM.

6.4 Mwukpockon co 100-kpaTHbIM yBeMYEHNEM W pa3peluaroLleli Cnoco6HOCTbIO, paBHOl 1 MkM. o6ec-
neynBaLLMin USMepeHve NATHa M3HOCa Ha WCMbITYEMOM LUapyKe.

6.5 JKcuKaTop, CoAepPXKaLLMii OCyLLAKOLW WA areHT, NPUTroAHbIA ANst XPaHEHUST MeTa/I/IMYECKNX LLIAPUKOB,
nnacTviH n getanei annapara.

6.6 BaHHa ouMcTMTesbHas yNbTPa3BYKOBOrO TVNa, MOLWHOCTbIO He MeHee 40 W. ¢ pe3epByapoM 13 He-
pXaBetoLLeil cTanm CoOOTBETCTBYIOLLLE EMKOCTN.

6.7 KoHTeliHep ANs TonnBa 13 IMCTOBOW HepXaBeloLeli cTany ¢ SNOKCUAHBLIM MOKPbITUEM. [ipyrue ma-
Tepuanbl MOTYT UCNO/Ib30BaTbLCA A5 N3TOTOBIEHNA KOHTEHepa TOMIbKO B C/ly4as, eCNv OHW JalT aHanoruny-
Hble pe3ynbTarhbl.

6.8 YCTPOICTBO AN1A U3MEPEHNUS BPEMEHU, MEXAHNYECKOe UMW 3/IEKTPOHHOE, NO3BOIsALLLee NU3MEPUTb
(751 0,1) MuH.

6.9 'py3 maccoii 200 r. BK/IoYaoLWuii Maccy NpucnocobieHnii Aa ero KpenaeHus.

7 TloarotoBkKa K UCNbITAHNIO U KaI'II/IGDOBKa

7.1 Moparotoska annapaTta HFRR

7.1.1 Vicnonb3yeMmble Npu UCMbITAHUM MeTa/l/IMYeckne NaacTuHbl (3epkasibHON NOBEPXHOCTLI0 BBEPX) U
mMeTaniMyeckme Waprkm ¢ NOMOLLbI YMCTbIX NMUHLETOB NOMELLAIT B CTEKIAHHbIA KOHTEHep, 3a/IMBatoT UX
TOIyO/I0M TakK. YTOObI TO/TYON MOMHOCTbLIO MOKPbI BCE MAACTUHBI U LIAPUKUA, N OCTABAAIOT ANA «3amMmadynmBaHUs»
He MeHee YyeM Ha 8 4, 3aTeM KOHTeliHep noMellarT Ha 10 MUH B yIbTPa3BYKOBYH OUMCTUTESbHYIO BaHHy. Moc-
e 3Toro NNacTuHbI (3epkasibHOM NOBEPXHOCTbLIO BBEPX) U LLIAPUKM NMEPEHOCAT B KOHTENHEP CO CBEXUM TO/yO-
JIOM. KOHTeliHep 3aKpbiBaloT KPbILLKOWA 1 XPaHAT COOTBETCTBYIOLMM 06pa3oM, nsberas 3arpsasHeHui.

7.1.2 feTanun annaparta

lMepen ucnbiTaHem Bce AeTanu annapara, gepxartenu, Wwypynsl U Apyrue KOMMAekTyolwme aetanu,
KOHTaKTUpYyoLLMe C UCMbITYyeMbIM TOM/IMBOM, NMOMELLa0T BMECTe C UCMbITYyEMbIMU METaN/IMYeCKUMN NAacTu-
Hamy ¥ Wwapvikamn (npefBaputesibHO OYMLLLEHHBIMW, Kak OnncaHo B 7.1.1) B YMCTbIA CTEKMAHHLINA CTakaH u
NMOJIHOCTbLIO 3a/IMBalOT ToNyosioM. CTakaH noMewaloT Ha 10 MUH B y/IbTPa3BYyKOBYIO OUNCTUTENLHYIO BaHHY, 3a-
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TEM C MOMOLLbI0 YNCTbIX NMHLETOB AeTanu, MeTa/iiIMyeckne NNacTiHbl U LWAaPUKLA NMepeMeLLalT B CTakaH ¢
aueToHoMm. CTakaH CTaBAT Ha 2 MWH B YNbTPa3BYKOBYIO OUMCTUTE/IbHYIO BaHHY. 3aTeM feTasnn akkypaTtHo
BbIH/MAIOT W. €C/IN UX HE UCMOMb3YIOT Cpasy, XpaHAT B aKCUKaTope.

7.2 Kanubposka u perynmposka

7.2.1 Temnepatypa

TOYHOCTb TEPMOpEryIATOPa, UCMOb3YEMOr0 419 NoAAePXaHNA Heo6XoAMMO TeMnepaTypbl UCMbITye-
MOro TOM/IMBA, NPOBEPSAIOT C NOMOLLBI0 KaNMBPOBaHHOIO YCTPOCTBA 3MEPEHNSA TeMNepaTypbl.

7.2.2 YacToTa

YacToTy BO3BpaTHO-MOCTyNaTe IbHbIX ABMKEHUI NPYBOAA NPOBEPAIOT KA/IMOPOBaHHLIM YaCTOTOMEPOM.

7.2.3 JnvnHa xoga

[nuHa xofa [o/mKHa 6bITh TLATENBHO U3MEPEHa, NOCKO/IbKY AB/SETCA OCHOBHbIM NapaMeTpoM npeLm-
3MOHHOCTW UCMbITaHNA. [InnHa xoda ana annapartos, NPYUMeEHAEMbIX B JaHHOM METOAE, KOHTPOVpyeTCcs anek-
TPOHHON caMoKannbpoBKOW. ANbTEPHATUBHO [ANWMHY X0A4a, WCNOMb3ys KanMbpoBaHHbI  MUKPOCKOM,
NPOBEPAIT NyTEM U3MEPEHMNSA MONHON A/INHBI NATHA U3HOCA HAa UCMbITATEeNIbHONM NIacTUHE NOeso NPoBeAeHNs
UCMbITaHWS 3TA/IOHHON XMUAKOCTU, 06n1aaatoLLeil HU3Ko cMasbiBatoLLell CNOCOGHOCTbIO. [115 nonyyeHus dak-
TUYECKON A/IMHbI NATHA U3HOCA U3 U3MEPEHHON ANMVHbI NATHA M3HOCA BbIUMTAIOT CPEAHIO LUMPUHY NATHA
nsHoca.

7.2.4 TIpOAOMKUTENBHOCTb UCMbITAHUA

ONnnTenbHOCTb NPOBEAEHUS UCTbITAHWSA KOHTPOMPYIOT C MOMOLLbIO KaNnbpoBaHHOIO YCTPONCTBa M3Me-
peHusi BpemeHn — Taiimepa ( 6.8).

7.2.5 Pexum paboTbl ucnbiTaTtesibHOro annapara

Pexum paboTbl annapaTypbl HEO6X0AUMO NPOBEPSATL B COOTBETCTBUN C UHCTPYKLUAMU, NPUBELEHHBIMU
B PykoBoactee VICO 33 n NCO 4259. npoBoas eAVHUYHOE UCTbITaHMe (Kak ykaszaHo B pasgenax 7—9) kaxaoi
13 ABYX 3Ta/IOHHbIX XnAKocTel. Ana pacueTa 3HavyeHuss WS1.4 (pasgen 3) HeE06X0AMMO MCNO/Ib30BaTb CEPTU-
huumnposaHHoe 3HauyeHne HCF (pasgen 3) A5 KOHKPETHOW 3TafIOHHO XUAKOCTK.

Ecnn WS1.4 HaxoguTtcsa BHe cepTuduunpoBaHHOro gnanasoHa AonyCcTUMbIX 3HAYEHWIA, A5 Takoi aTa-
JNIOHHOW XMAKOCTW cnegyeT NpoBecTn ABa AONOHUTENbHbIX UCMbITaHNA. Ecin pe3ynbTar 04HOro M3 aTux uc-
nbiTaHWi He COOTBETCTBYET [Auanas3oHy, cfefyeT NPOBECTU MNPOBEpPKY annapatypbl U ANWHbI  X0Aa
(7.2.1—7.2.4). Ecnu pe3synbTaT ANsA XUAKOCTU C HA3KUMW CMa3bliBatoLLVMUN CBOVCTBAMW ABMSIETCS C/WLLKOM
HW3KMM, TO. BO3MOXHO, €e HEOBX04MMO 3aMEHWUTb.

WcnbiTaHns 3TanoHHbIX XUAKOCTEN cnefyeT NPOBOAUTL C KaXAol U3 HUX nocne npoBegeHns 25 ucnbita-
HWIA nnu no uctevenun 10 gHel ucnbiTaHUiA (B 3aBUCUMOCTH OT TOTO, Kakoe 13 yKa3aHHbIX YCnoBuil 6yaeT Bbl-
MOSTHEHO MEePBbIM).

8 TlpoBeneHve ncrnbiTaHUA

8.1 MMpwu npoBeAeHUN UCNbITAHWSA C 0CO60I TLATE/IbHOCTLIO CO6/10AAT YUCTOTY M ONUCAHHbIE CMOCO-
6bl O4YMCTKM MaTepunasnos. Mpn ycTaHOBKe, PEryIMpoBKe U MaHWMy/IMpoOBaHN BCEMMW NCMOMb3YEMbIMU NPU UC-
nbiTaHMn getanamu (nnactvHamu, Lapukamu, emMKOCTAMW, NPUCMOCOGNEeHVAMU ANA Kpennenus u T1.4.)
cnepyerT 3alumiiath UX OT 3arpsA3HEHNS, UCNOJIb3Yst YACTbIE NUHLETHI. Takxe Tl aTelbHO CNeasiT 3a OTCYTCTBU-
€M LapanuH Ha NOBEPXHOCTU MeTan/IMYecKnX LWaprKoB 1 NAacTVH.

8.2 C nomoLblo NMMHLEeTa MeTaslIMYeckyto NaacTuHy (6nectsaweit NoOBEPXHOCTbI0 BBEPX) MOMeELL AT B
€MKOCTb AN151 UcnblTyemoro obpasua Tonamea. MNaacTuHy 3akpensisioT B eMKOCTU, a EMKOCTb — B annapare.
MpoBepsoT NpaBUILHOCTL YCTAHOBKM B €MKOCTW C MCNbITYEeMbIM TOM/IMBOM YCTPOMCTBa A8 U3MEpEeHus
TemnepaTypbl.

8.3 C nomoLLbio NMHLETa CTaIbHON LIapUK 3aKpennawT B AepxaTtene, a fepxaTte/lb NPUCOeLUHSAIOT K
KOHLY pbluara Bubpatopa. lNepen okoHYaTeIbHbIM 3aKpeneHUneM gepxartesis MpoBepsoT ropU3oHTa/IbHOCTb
€ro nosoXeHus.

8.4 V3mepsIoT TemnepaTypy U OTHOCUTE/IbHYIO BI@XHOCTb OKPYXaloLero Bo3gyxa Ha paccTosiHuu oT
0,1 50 0.25 M OT emMKOCTK C 06pasLoM AN UCMbITaHUsA. Ecnn nonyyeHHble 3HaYeHUs He oTBeYaloT TpeboBaHu-
AM, MPUBEAEHHBIM Ha PUCYHKE 2. Nepej HayasioM UCTbITaHWSA NPUHUMAIOT Mepbl 4715 U3MEHEHUS OTHOCUTE b-
HOI BNaXHOCTU. PerncTpupyoT TemnepaTtypy 1 OTHOCUTE/IbHYIO BNAXHOCTb BO3AyXa.

8.5 C nomoLlblo 0AHOPa30BOW NMNETKM NOMeLLaT B EMKOCTb 2 CM3 UCMbITYyEMOro TonnBa.

8.6 OnyckaloT pblyar 1 NoABeLIMBaloT K Hemy rpy3 maccoi 200 r. Y6expatoTcs, UTo rpy3 1 ero kpensne-
HMO HaxXoAsATCA B CBOOOAHOM COCTOSHUW.



FOCT P NCO 12156-1—2006

8.7 YcTaHaB/nMBaKT perysisaTop Temnepatypbl, A/IMHY X04a W 4acToTy KoniebaHuii B COOTBETCTBUM CO
3HaYeHUAMU, NpUBEAEHHbIMK B Tabuue 1

8.8 MMpopomKNTENBHOCTL UCNbITAHNSA — 75 MUH. MNocne OKOHYaHWA NCMbITAHUS OTK0YaT BMGpaTop 1
HarpeBaTesb 1 yAansoT NPUKPeneHHbIi rpy3. MoAHMMAIOT pblyar 1 0CBOGOXAAIT AepXaTte/b Lapuka.

8.9 M3mepsaoT TemnepaTtypy Y OTHOCUTE/IbHYIO BIAXHOCTb Ha pacctosaHun ot 0,1 o 0.5 M OT eMKoCTu C
o6pa3uom TonnmBa. YToObl pe3ynbTaTbl UCMbITAHWA OblNM NPU3HaHbI AENCTBUTENbHBIMU, OHU [AOJIKHbI
COOTBETCTBOBATb TPEOOBAHNAM, MPUBEAEHHBIM HA PUCYHKe 2. PerncTpupytoT TemnepaTypy U OTHOCUTENbHYIO
B/IXKHOCTb.

8.10 He ocBob6oXAas LWapvik U3 gepxarens, NpoMbIBaloT AepxaTesib HECKO/IbKO pa3 B To/yose, 3aTemM
HEeCKOJIbKO pa3 B aleToHe, nocsie Yero nomMeLLatoT gepxaTenb B CTakaH CO CBEXUM TosyosioM. CTakaH nome-
watoT Ha 30 C B y/IbTPA3BYKOBYIK OUMUCTUTENIbHYIO BaHHY.

8.11 [epxaTesib LWIapvKa nepemMeLLatoT B CTakaH CO CBEXUM aLeToOHOM 1 Ha 30 ¢ nomeLuaroT B y/ibTpa-
3BYKOBYIO OUNCTUTESbHYIO BaHHy. [1ocne BbICbIXaHWUA fepxXaTtens u lapuka Ha Bo3fyxe NATHO U3Hoca 068oAAT
cneymasbHbIM MapKepom.

8.12 EMKOCTb C XWUAKOCTbIO YAANST U3 annapaTa 1 0cBoO0XAalT OT XUAKOCTM COOTBETCTBYHOLLMM 06-
pas3oM. He BblHMMasA NNACTUHBLI U3 EMKOCTU, HECKOJIbKO pa3 NPOMbIBAKOT ee TO/IyOos/IOM, 3aTeM — HECKOJIbKO
pas aLeToHOM 1 NMoMeLLaloT eMKOCTb B CTakaH Co CBEXWM ToslyonioM. CtakaH cTaBAT Ha 30 C B y/IbTPa3BYyKOBYIO
OUYNCTUTESIbHYIO BaHHY.

8.13 TepeHOCAT eMKOCTb (BMECTE C UCMbITaTe/IbHOM N1aCTUHON) B CTakaH CO CBEXVM aLeToOHOM U1 3a-
Tem Ha 30 C B y/IbTPA3BYKOBYIO OUNCTUTE/IbHYIO BaHHY. [MOC/e CyLIKM MIacTUHbI Ha BO3JyXe BbIHMMAIOT ee 13
€MKOCTW W XpaHsAT B COOTBETCTBYIOLLEl Tape (N1acTUKOBOM MakeTe), NCNoMb3ys B KAYeCTBe MapkMpOBKU HO-
Mep 3KCnepumeHTa.

8.14 MeTannuueckuii lapuk, HaxoasaLWmMiics B epxxaTesne, NoMeLLarT Noj MUKPOCKON 1 U3MepSIoT Ana-
MeTp NATHa U3HOoCa B COOTBETCTBUM C pa3gesiom 9.

8.15 [locne n3mepeHusi NATHa U3HOCA MEeTaI/IMYECKUiA Laprk 0OCBOGOX4A0T 13 AepXaTens 1 XpaHAT B
COOTBETCTBYHLLEM COCYle BMECTE C META/I/IMYECKON NNACTUHOMN.

9 M3mepeHne naTtHa UsHoca

9.1 lMomewaT MeTa/INIMYECKUNI LLAPUK NOA MUKPOCKoNn co 100-kpaTHbIM yBEIMYEHUEM.

9.2 VicnbITyeMblii WapWK ABUralOT B NOMIEe 3PEHUs K LEeHTPY NsATHa n3Hoca. PerynnpytoT noacBeTKy MuK-
pockona. 4To6bl Obl1 AICHO pasnNUUMM Kpai nNsTHa n3Hoca. MNpu BO3HWKHOBEHUWM BOMPOCOB — CM. NMPUIOXKe-
Hue A.

9.3 M3mepsioT gnameTp NATHA M3HOCA NO 0CK abCLMCC M OCK OPAMHAT € TOYHOCTbIO A0 1 MKM. MonyyeH-
Hble B pe3yfibTaTe n3MepeHuii 3Ha4eHnst 3aHOCAT B TabuLy. Ecnv pacxoxaeHve B pasMepax NsiTHa n3Hoca no
ocu abeunce 1 ocu opAvHAaT NpesbiwaeT AvanasoHd ot nac 100 go MuHyc 30 MKM, crieflyeT NpoBepuTb npa-
BWU/IbHOCTb ONpefesieHns rpaHnL, naTHa usHoca.

10 O6paboTka pe3ynibTaTtoB

10.1 HekoppeKTUpoBaHHbIN cpefHuii anameTp NATHa n3Hoca MWSD. MKM, paccunTbIBalOT No chopmyie

+
MWSD:XZy 1

roe X — pasmep ndaTHa n3Hoca, I'IepI'IeH,CI,VIKyﬂﬂprIVI KHanpas/iIeHNKO BO3BPaTHO-NOCTYyNaTes/ibHOro ABMXEHUA.

MKM;
y — pasmMep nsiTHa n3Hoca, napasiniesbHblil HanpaBieHUo BO3BPATHO-MOCTYNAaTEIbHOTO ABUXEHNS, MKM.
10.2 McxogHoe abconoTHOE AaB/ieHNe HacbIWEeHHbIX NapoB B MOMEHT Havana ucnbitaHns AVPr klla,

paccunTbIiBalOT No oopmyse
)

roe RH, — oTHOCUTe/ibHas BNaXHOCTb B MOMEHT Hadvana ucnoltaHus, %;

6
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1705,984
v =8.017352-

231,864- I',*

roe 7i — Temnepartypa oKpyXarollero Bo3yxa B MOMEHT Havana ucnbitaHus, °C.
10.3 AGCONIOTHOE JaBfeHVe HaCbILEHHbIX NapoB B KOHUe ncnbiTaHusa AYP2. klMa. paccunTbiBatoT no
dopmyne
AYP-, 3
750

roe RH2— oTHocuTenbHasa BNaXHOCTb B KOHUE uUcnbiTaHus, %,;

n=8.017352 - 1705,984
231864 +T12

raoe T2—Temnepatypa OKpyXatoLlero Bo3gyxa B KOHUe UcnbiTaHus, °C.
10.4 CpepgHee 3HayeHue abconoTHoro gaeneHna AVP. kMa. paccunTbiBaloT no oopmyse

MU0 ..AYP,-AYP2 @)

10.5 CkoppeKTupoBaHHbIN ArnaMeTp nsATHa n3Hoca WS1.4, MkM, paccunTbiBatoT no hopmyne
WS1.4 = MWSD + HCF (1.4 - AVP), (5)

rae HCF — nonpaBouHbIli k0adhhmumeHT BnaxHocTu. na HenssecTHoro Tonansa HCF = 60.

11 TpOoTOKOM UCAbITaHWIA

MpoTOKON UCNbITAHUIA [OMKEH coAepXaTh:

- CCbIJIKY Ha HACTOSLWWIA cTaHaapT;

- onucaHue UCnbITyeMoro Tonanea;

- pe3ynbTaTbl U3MEPEHUIA NATHA M3HOCA MO 0CAM abcumce 1 opANHAT U HECKOPPEKTUPOBAHHOIO CpeHe-
ro gnameTpa nATHa nsHoca MWSD ¢ TOYHOCTbIO 0 1 MKM;

- [aHHble 0 TemMnepaType U OTHOCUTENbHOI BNaXXHOCTY BO3AYLLHON cpefbl B Hauasle U KOHLe UCMbITaHus;

- paccuMTaHHoe cpefHee 3HauyeHue abCcooTHOro faBneHnsa napos AYP,

- CKOPPEeKTMpOBaHHbI cpeaHuii guameTp nAaTHa n3Hoca WS1.4 ¢ TOYHOCTbIO A0 1 MKM:

- onucaHne hopMbl NSATHA M3HOCA:

- [aHHble 06 ucnbiITyeMbix 06pasLax Tonms;

- [aTty v noslyyeHHble B pe3ysibTarte Noc/e4HEro NCNbITaHNs XapakTePUCTUKM 060MX 3TaNIOHHbIX TONJ/IUB!

- JaTy npoBefeHuNs UCMbITaHUS.

12 Tpeun3noHHOCTb

MpeunsnoHHOCTL Gblna ycTaHoB/IEHA NPU UCMbITAHUW TOM/IMB CO CPEAHUM ANAaMETPOM NATHA U3HOCA B
AvnanasoHe ot 300 4o 600 MKM C NOMOLLbIO CTATUCTUYECKON 06paboTkn pe3ynbTaTtoB UCMbITaHWiA, NPOBeAEH-
HbIX B pa3/IMyHbIX nabopatopusax B cootBeTcTBMM ¢ NCO 4259.

12.1 MoBTOpsAEMOCTb (CXOAUMOCTb) T

Pa3HOCTb ABYX pe3ynbTaToB UCMbITaHWIA, NOTYYEHHbIX OAHUM U TEM XE 0nepaTopoM B 0A4HON nabopato-
pyUn Ha MAEHTUYHOM MaTepuane ¢ UCMOoJIb30BaHNEM OZHOIO 1 TOro Xe 060pyAoBaHus B O4MHAKOBLIX YC/1I0BU-
AX, B TeYeHve A/IMTeNIbHOTO BPEMEHN W NPW TOYHOM COOI0AEHUN MeToAa NPOBeAeHNA UCMbITaHUA MOXeT
npesbllWaTb 3Ha4YeHne r= 63 MKM TOJIbKO B 04HOM cny4yae u3 20.

12.2 BocnpoussogumocTb R

Pa3HOCTb ABYX pe3ynbTaToB HE3aBUCKMbIX UCMbITAHWIA, NONYYEHHbIX Pa3/IMYHBIMU ONepaTopaMm OAHUM
1N Tem xe MeToA40M Ha NAeHTUYHOM MaTtepuasne B pasHbix nabopaTtopumsax ¢ MCNOIb30BaHWEM Pas3/IMYHOro 060-
pyAoBaHus, B TeveHue 4/INTe/IbHOro BpeMeHV MOXET npesbillaTh 3HavyeHne R = 102 MKM TOMIbKO B O4HOM
cnyvae u3 20.
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MpunoxeHune A
(cnpaBoy4HOE)

M3mepeHue nATHa n3Hoca

A.l BHewHWiA BNA NATHA W3HOCA MOXET U3MEHSATHCA a 3aBMCUMOCTU OT UCMbITYEMOrO TONAMBaA W B 0CO6EHHOCTU
npu UcnbITaHUU TOMIMBA C NPUCaAKaMM, yNyyllall MM ero cMasbiBaloLlyto CNoCOGHOCTb.

O6bIYHO NATHO U3HOCa NpeAcTaBaAeT co60il ceputo LapanuH, 06pa3oBaBLUINXCS MO HANPaB/IeHNI0 ABUXEHUS Wapu-
Ka. KoTopble 60/blle N0 HanpaBfeHW0 ocu abcunce, Yem No OCU OPAMHAT.

B HeKoTOpbIX Cay4asx, Hanpumep Korga NpoBOASAT UCMbITAHNE 3TAIOHHbIX XUAKOCTEl C HU3KOI CMa3bliBaloLeil cno-
COGHOCTbIO. rpaHnLa Mexay NATHOM u3Hoca n obecuBeyeHHol ( HO 6e3 n3HOCca) NoWaabio Wapuka oTyeTInBa U pasmep
NATHa NIerko U3MepuThb. B Apyrnx cayyasx LeHTpasnbHasa noyapanaHHas 4acTb NATHA OKPYXeHa MeHee YeTKol naouwajbio
M3HOCa U MexAy naowaasMn ¢ U3HOCOM U 6e3 M3HOCA Ha Wapuke HeT pe3koil rpaHuLbl. B aTux cnyvasx, BO3MOXHO, 6yaeT

TPYAHO YBUAETb UM U3MEPUTL POPMY MATHA, KaK NOKa3aHo Ha pucyHke A.1. MonHoe NATHO U3HOCA BKIOYAET OTYET/INBYIO
1 MeHee OTYeT/IMBYIO Mouaan.

| — wapwuk; 2— NOBEPXHOCTb, HE NOABEPTrWIAACA U3HOCY; 3 — HEACHO BblpaXeHHaa yacTb
nATHa n3Hoca. 4 — ACHO BblpaXeHHas 4acTb NATHA U3HOCaA

PucyHok A.1 — lMpumMep pucyHKa NsATHA M3HOCA C HESICHO BbIPAXEHHON rpaHuLiei
n3Hoca
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Mpumepsbl pas3nuuHbiXx OPM MNATEH U3HOCA C 0603HAYEHUEM €70 TpaHuM NpecTaB/ieHbl Ha pucyHkax A.2 un A.3.

PucyHok A.2 — PasnuyHble hopmbl NATHA U3HOCa



FOCT P NCO 12156-1—2006

PucyHok A.3 — PasnnuHble hopMbl NATHA U3HOCA
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Mpunoxexnune B
(cnpaBoy4HOE)

CBefieHNA 0 COOTBETCTBMM HaLMOHaNbHbIX CTAHAAPTOB Poccuiickoil depepanmm ccblIOYHbIM
MeXAYHapoHbIM U PEernoHanbHbIM cTaHfapTam

Tab6nunuya Bl

O603HayYeHne CCbIIOYHOT0

MeX/yHapOoJHOro, PervoHabHoro O603Ha4eHne 1 HaMMeHoBaHNe COOTBETCTBYIOLLENO HaLMOHa/ILHOMO CTaHJapTa
cTaHjapTa
NCO 4259 : 1992 FOCT P 8.580—2001 NocypnapcTBeHHasa cuctema o6ecneyeHus eguHcTBa U3-

mMepeHuii. Onpeaenexnne n NpUMeHeHne nokasartesieii NPeLN3MOHHOCTA MeTo-
A0B UCNbITaHWA HehTenpoayKTOB

NCO 5272 :1979

NCO 6507-1 :1997

NCO 6508-1 : 1999
PykosogcTteo NCO 33 :2000
Pykosogctso MCO 34 : 2000
Pykosogcteo NCO 35 : 2000
ACTM [ 329—02

ANCK E-52100

AHCW B3.12 .

e COOTBETCTBYHLMIA HALMOHANbHbIA CTaHAAPT OTCYTCTBYET. [l0 ero yTBEPXKAEHUS PeKOMeHAYyeTCsA UCNO/b30BaThb
nepeBoj Ha PYCCKMIi A3bIK JAHHOTO MEXAYHAapOo4HOro (perrnoHanbLHoro) ctaHaapra. Nepesos 4aHHOTO MeXAyHapoaHoro
(permoHanbHOro) cTaHfapTa HaxoguTcs B ®egepasbHOM UHPOPMALMOHHOM (OHAE TEXHUYECKUX PEerIaMeHTOB 1 CTaH-
LapToB.

1
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K FOCT P NCO 12156-1—2006 Tonnmeo gnsenbHoe. OnpegeneHne cMmaiin
BatoLleli cnocobHocTn Ha annapate HFRR. Yacte 1. MeTog ucnbiTaHnn

b Kakom MecTe HanevartaHo JOmKHO 6bITb

C.1. HanmeHoBa- -appparatus -apparatus
HWUC CTaHaapTa

C. 12 bubnvorpa- MKC 75.160.20 OKC 75.160.20

(DNYCCKUC JaHHble

(VMYCNe 3 2007 1)
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