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Mpeaucnoene

Lleny 1 npuHUMnbl cTaHoapTU3aund B Poccuidckon ®egepauunn ycTaHoeneHsl denepansHbiM 3akoHOM
ot 27 aexkabpsa 2002 r. Ne 184-33 «O TeXHUYECKOM perynupoBaHuu», a npasyMna npumeHeH1a HauMoHansHbIX
craHpapTos Poccuickon ®epepaunn — MOCT P 1.0—2004 «Cranpaptusauna B Poccuiickoin ®epepaunn.
OCHOBHbIE MONOKEHWUA»

CBeaeHun o0 cTaHaapTe

1 NOANOTOBIIEH OTKpbIThiM akUuoHepHbIM obwecTeoMm «BcepoccMAckMA HaydHO-1ccnenosaTenb-
CKWUA MHCTUTYT No nepepaboTke HedTUu» {(OAO «BHWINHI») Ha ocHoBe cobcTBEHHOID ayTEHTUMHOMO NepeBoaa
cTaHpapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHW4ecKuM KOMUTETOM No cTaHgaptudadun TK 31 «HedTaHble TonnUMBa M cMa3soMHble
MaTepuansi»

3 YTBEPXXJEH W BBEJJEH B [IEMCTBVE lMpukasom ®enepansHoro areHTCTea No TeXHUHECKoMY pe-
rynvpoBaHuio U MeTponorun ot 28 ceHTabps 2006 r. Ne 208-ct

4 HacToawun cTaHOapT UaeHTUYeH MexayHapooHomy ctaHzapty MCO 12156-1:1997 «[iusensHoe
Tonnueo. OueHka cMasblBaroLweld cnocoBHOCTU Ha annapaTe ¢ BO3BpaTHO-NOCTyNaTenbHbIM BUKEHUEM Bbl-
cokoi yactorsl (HFRR). Yacte 1. Metog ucnbitaHui» (ISO 12156-1:1997 «Diesel fuel — Assessment of
lubricity using the high-frequency reciprocating rig (HFRR) — Part 1: Test method») ¢ NameHeHnem 1 : 1998.

HaumeHoBaHWe HacTosLWero ctaHfapTa M3MeHeHo OTHOCUTENLHO HAUMEHOBAHWUS YKa3aHHOTO MeXay-
HapoaHoro cTaHgapTa ang npueegeHus B cootsetcteue ¢ FTOCT P 1.5—2004 (nogpazgen 3.5).

Mpy NPUMEHEHN HACTOSILLIETD CTaHOapTa PEKOMEHOYETCA UCMONb30BaTb BMECTC CCbINOYHbIX MeXayHa-
POAHBIX U PErMOHaNEHbLIX CTaHAAPTOB COOTBETCTBYIOWME UM HaLWoHanNbHbe cTaHaapTel Pocouiickon Pepe-
paunn, CBEAEHWUA O KOTOPLIX NpUBeAeHbl B AONONHUTENEHOM NPpUNoxkeHnn B

5 BBEJEH BIEPBbIE

HHgbopmauus 06 UIMEHEBHURX K HACMOSWeMY cmaH0apmy nyonukysmes 8 exe200H0 u30as8asMoM UH-
hopMalyUoHHOM yKasamene «HauuoHanbHble cmaHdapmbis, 8 MeKCM U3MEHEHUL U rT0IpagoK — 8 exeme-
CAYHO U30asasMbix UHGHOPMAaLLIOHHbBIX ykasamensax «HauuoHansHele cmandapmesi». B criyyae nepecmMompa
(3ameHbl) UNU OMMBHBI HACMOALLE20 cmaHdapma coomeemcmayouiee ygedomneHue Bydem onybmuKosaHo
8 BEMECAYHO U30a8aemMOM UHBOPMaLUOHHOM yKa3amene «HauuoHansHbsie cmaddapmet». Coomaemcmay-
rouwias uHghopmanus, yeeGOMIEHUE U MEKCMbI pa3MeLLaomes maKkxe & UHhopmatitioHHol cucmeme obiweao
AcNb30@aHUs — Ha othuyuansHom catlime @edepanbHO20 a2eHmMemeaa Mo MEeXHUYECKOMY PE2YIUPO8aHUI U
mMemponoauu 8 cenu MHmepHem

© CranpapTtuHdopm, 2006

Hactoawuni CTaH4apT He MOXeT ObITb NONMHOCTLH UKW HaCTUYHO BoCnpou3BeneH, TMpax1poBaH KU pac-
NpPOCTPaHeH B Ka4ecTBe opuLMansLHOrO U3JaHus bes paspeleHns d)e,u,epaanoro areHTCcTBa Nno TexHU4eCcKo-
My perynuposaHuO 1 MeTponorvn
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BeeaeHue

ioboe An3enbHoe TONNUBO, Npoxodsallee Yeped CUCTEMY BNpbiCKa, UrpaeT PONb CMa3blBaloWero Mmarte-
puana. Ype3smepHbIA U3HOC, KOTOPRLIA BEOET K 6bICTpOMy BbIXOAY W3 CTPOA perarnein cMCTeMbl BNpPbICKa TOMMAU-
Ba, MOXKHO OO BACHUTE HefoCTaToMHOW CcMasbiBaloLen cnocobHocTL TonNUBa.

Ona uenoro psaga KOM6IAH8L|VII?I ((TOI'IJ'IMBO/,D,ETBJ'II: CACTeMbI BMNpPbICKaA TONNKUBAa» YCTAHOBNEHO BNUAHWE
TONNWBA Ha U3HALLIUBAEMOCTL AeTanel CUCTEMbI BrpblCka TONNWBA, NoABepPrakdlMXCcA CMellaHHOMY TREeHUAID.
PEByJ'IbTaTbI UCMbITAHUS CMa3bIBakoWMX CBOWCTE TONMNWBA AAHHLIM METOL0M, NpPEn pasnnyHbIX KOIVISVIHELI,VIFIX,
No3BONAT C AOCTATOMHOW TOMHOCTLIO npeackasaTte CMa3biBakOWyo cnocoBHoCTE TonnMBea.
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HAUMWOHANBHBIA CTAHOAPT POCCUMCKOW ®EQEPALUNMN

Tonnneo An3enbLHOE
ONPEAENEHUE CMA3bLIBAIOLLEA CNOCOBHOCTU HA ANMNAPATE HFRR

YacTtb 1
MeTog McneITaHWA

Diesel fuel. Determination of lubricity by the HFRR-appparatus.Part 1. Test method

DaTta eBegeHus — 2007—07—01

1 O6nacTb NnpUMeHeHusA

1.1 HacTtoswui cTaHgapT ycTaHaBnuBaeT MeToa ONpeaeneHns CMasbiBaowed cnocoBHOCTU An3enb-
HbIX TOMNWB, BKNOMAs AW3eNbHOE TOMNWBO, COAemKallee NpUCagKky, ynydawlWue ero cMasbisalowue cno-
CcOBHOCTU, Ha annaparte ¢ BbICOKOYACTOTHLIM BO3BPATHO-NOCTYNaTeNLHLIM ABMKeHnem wapuka (HFRR).

MpuMeuaHUWe—Bo3aMOKHOCTE ONpedeneHla cMasblBaoLen CnocoBHOCTK BCex KOMOMHALWIA Nprucaaka/Ton-
TNMBO HACTOALMM METOOOM HE YCTaHOBNEHA.

1.2 HacTtoswwui ctaHOapT He CoagepKUT onucaHua mep 6e30nacHoCTA, KOTOPbIe AOMKHL CobMOAaTHCH
Npy NpoBeaeHUM UCNbITaHWRA. MpUHATUE BCeX Mep No TeXHUKe Be3onacHOCTW ABNAETCH 06A3aHHOCTBIO NONBL30-
BaTens cTaHOapToM.

2 HopmaTMBHbI€ CChINKK

B HacTogLeM cTaHgapTe UCMONb30BaHbl HOPMATUBHbLIE CChIMIKW Ha CNeayolWMe MeXayHapoaHble 1 pe-
rMoHanebHble CTaH4apThI:

NCO 4259 : 1992 Hedrenponyktsl. OnpegensHye U NpMMeHeHWe nokasaTeneii NpeUyMsncHHoOCT MeTo-
[0B UCMbITaHNSA

MCO 5272 . 1978 Tonyon ANsi NPOMbILNEHHOTO NPUMEHEHNUS. TeXHUYecKue ycrnoBus

MCO 6507-1 : 1897 Merannudeckue matepuans. MicnbiTaHne TBepaocty no Bukkepcy. Yacte 1. Metog
UCNbITaHUA

MCO 6508-1 : 1899 Metannuyeckne matepuansi. MicneitaHue TBepaoocTy no Poksenny. Yacte 1. Metog
ncnbiTaHuA ( wkans A- B-C-D-E-F-G-H-K-N-T)

Pykosoacteo MCO 33 : 2000 Mcnonb3aoBaHue cepTUdUUNPOBaHHbLIX 3TancHHLIX MaTepuancs

Pykoeoacteo MCO 34 : 2000 Obwime TpeboBaHUg K KOMNeTeHUWW NPOM3BOOUTENER 3TANOHHbIX MaTepuya-
nos

Pykosoacteo NCO 35 : 1989 Ceprtudukauus sTanoHHbIx matepranos. O6Lue u cTaTtucTU4eckue NpuH-
UUnbl

ACTM [0 329—02 AueToH. TexHudeckue TpebosaHNA

AWCK E-52100 Crtanb xpomupoBaHHas

AHCW B3.12 MeTannn4ecKkne [Wapukm

WapaHuve ochnymansHoe
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3 TepMHUHEI N onpeaeneHns

B HacTosiwem cTaHgapTe NpUMeHeHbl CRenyow e TEpMUHbI G COOTBETCTBYIOWMMU ONpedeneHuaMu;

3.1 cMmazbiBaowan cnocodHOCTL: CBOACTBO TONNMBA, U3MEPsSEMOe NATHOM U3HOCA Ha MeTann14ec-
KOM LuapuKe, KoTopoe obpa3syeTca B pesynsrate TpeHUs MeTannuyYeckoro Lapuka O HeNOABWKHYO MeTanmnu-
YEeCKYH NMNACTUHY, NONHOCTLHE NOTPYKEHHYHO B TONAWBO B TOMHO CGNPeeneHHbIX YCROBUSX UCNbITaHNS.

3.2 MWSD: MamepeHHbIA cpegHUA AuameTp NaTHA M3Hoca, obpasyolMACS Ha LIapuKe.

3.3 W§S1,4: Pac4eTHoe 3HadeHWe guameTpa NATHA U3HOCA, CKOpREeKTUPOBaHHOe K CTaHOApTHOMY daB-
NeHue BoaaHbIX napos 1,4 kla.

3.4 HCF: KoadhduuUMeHT koppekTUpoBKX BNaxHocTu (MM / klMa), npuBogsaLLnia 3Ha4eHWe NATHA U3HOCA,
NonyyeHHoe B YCNOBUAX UCTbITAHUS, K CTAHOAPTU30BaHHOMY AABNEHUIO BOASHOMO Napa, pasHoMy 1,4 klMa.

4 CywHocTb MeToaa

4.1 OSDBBELI, UCnblTYyEMOrO TONNMBA NoOMeLlWaroT B eMKOCTE, B I{OTODOI;I nogaep:xK1uBaeTca 3ajgaHHas Tem-
nepartypa. MeTtannuyecknia LapuK NpoYHO 3akpennsalT B BEPTUKANbHO pacnonokXeHHOM JeKaTtene U npuxin-
MatoT C NpUNoeHUemM Harpy3sku K ropu3oHTanbHO prE.‘I'IJ'IEHHOl;I MEeTannu4ecKon NNacTuHe. UJapIAK coeepuiaer
BO3BpPAaTHO-NOCTYNAaTenbHble ABUAKEHWUA C OI'Ipe,D,ej'IEHHOI;I 4acToOTOW W OANUHOW Xoda. I'Ipw 3TOM NMOBEPXHOCTE
wapuka, BCTynawlwas B KOHTaKT C NAacTUHOW, NOMNMHOCTEHD Norpy}eHa B TONNMBO. MeTtannuyeckue cBoOACTBA
wapuka, nnacTtuHbl, TeMnepaTtypa, Harpy3ka, npyunaraemas K Wapuky; 4acrtora U arnvHa xoda wapuka ToOMHO
3afaHbl.

,D,HFI KOPPeKTUPOBKW pasMepa NATHAa M3HOCA, Nony4eHHOoro Ha UCNbITyeMOoM LUapuKe, K CTaHOapTHOMY Ha-
60py yCJ'IOBI/II?I NCMNblTAHWA B Npouecce UCNbITAaAHUA YHUTBIBAKOT YCNOBUA 0|<py>|<a+ou.|eﬁ cpedbl. nOJ'Iy‘-IE.‘HHbIﬁ B
pe3ynbrarte MCNbITAHWA AnameTp NATHa N3HOCa ABNAeTCAH Mepoﬁ CMa3blBakLLEeA CNOCOGHOCTU XKUAKOCTHU.

5 PeaKkTuBbI M MaTepuans.l

5.1 CxaTtbil Bo3ayx nog gaesneHuem ot 140 go 210 kla c cogepxaHuem yrnesopopona He bonee
0,1 cm®/m°, Bogbl — He Bonee 50 cM°/m°. WMcnoneayeTca ANg CyLIKA AeTaned yCTaHOBKU.

I'Ipe,qyn pexpgeHne — Cne,qyeT COﬁJ’I}D,ElaTh OCOSyFD OCTOPOXKHOCTb sBnuam NerkoepoCcnNamMeHARLWNUXCA BEWEeCTB.

5.2 Tonyon gns npoMbilWAeHHbIX Lened ne MCO 5272,

I'Ipe,qyn pexpgeHne — TOJ'IyOJ'I — NerkoBocnnameHAanLWescH BeEWeCTEO. I'Iapbl €ro BpegHbl NpU BAbIXaHWA.

5.3 AuetoH no ACTM [ 3289,

I'Ipe,qyn pexpgeHne — ALI,ETOH — NerkoBocnnamMmeHaweecs BSWLeCcTEO. Hapbl €70 B3pblBOONACHBI.

5.4 3TanoHHbIe XUaKocTHU*

[ns npoBepKkn COCTOAHWUS M HAZEXKHOCTU paboTel annapaTta, NPUMeHseMore ANs UChbITaHUA, UCNOoNB3Yy-
OT ABe 3TaNOHHbIE XWOKOCTW, NOAroTOBMEHHbIE B COOTBETCTBUU ¢ Pykosoacteom MCO 33 1 PykoBoncTBOM
MCO 34. 31K XKMAKOCT AONKHbBI UMETh YETKYIO MAPKUPOBKY C YKa3aHUEM 3Ha4YeHMWs, MOMy4eHHOro Ha annapa-
Te HFRR (WS1,4), c cOOTBETCTBYIOLWUM AMana3oHoM O0NYCTUMbIX 3HAYEHUA, BbIpaXeHHbIX B MUKDOMETpaX, C
nonpasodHbIM KoaddouumerdTom snaxHoct HCF, BbipaxeHHbIM B MUKpomeTpax/knnonackanax. PacyeTHble
3HaJeHus (QMamMeTpa NATHA W3HOCA), NOMyYEeHHbIE B pe3ynbrate NpoBEOeHUs UCNbITAHWA HACTOALWWM MEeTo-
Aom Ha annapate HFRR, ansa ob6eux 31ancoHHbIX KUAKOCTEA AOMKHLI OTNUYaTLCA He MeHee Y4em Ha 200 mMkm

Apyr oT Apyra.

MpUMeyvaHWe— YCTaHOBNEHD, YTO B KQUECTBE 3TANOHHOM XMAKOCTW C BEICOKOW CMasblBaowWwei cnocobHoc-
ThH NPUrogHLI aTanoHHble xuakocT CEC RF-90-A-92, DF-92-02 uxugkocte A no Pykosopctey MCO 35. B kavecTee oTa-
TNOHHOMH XKUOKOCTU C HU3KCH CMasblBalowend cnocoBHOCTLI0 NpUrogHebl atanoHHsle xkugrkoctt CEC DF-70-00 nkuakocTs B
no PykosogcTtay NCO 35. O1a uichopmauma npusegera ang yoobcTea nonsb3osaTtenei AaHHbBIM METOAOM U HE ABMAETCA
obAzaTensHoi. MOXHO MCNONb30BAaTE IKBUBANEHTHBIE XKUOKOCTU, €CNU AOKA3aHO, YTO UX NMPUMEHEHUE JAET TAKUE Xe pe-
3yneTaThl.

* 3TanoHHble KUOKOCTK 3aKynaloT no UMNOopPTY.
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6 Annapatypa

6.1 Annapatr HFRR

Annapart gns UCNbITaHWsA, NpUBEAEHHbLIA Ha pucyHKe 1, fonxeH obecnevrMBaTh BO3MOKHOCTb NPUBOAUTL
B BO3BpaTHO-NOCTyNaTensHoe OBUKEHWE C 3a4aHHOR MacTOTOW, ONMHORA X043 W Harpy3Kod yKpenneHHsIA Me-
TannM4eckui WapuK B KOHTAKTe Co CTaUMOHApPHOR cTankHOR NNAacTUHOW; NPK 3TOM BCTYNAaoWMWe B KOHTaKT no-
BEPXHOCTU OONKHbI GbITh NOMHOCTLIO MOrPYXKEHbl B WUCMLITYEMOE TONMMBO B COOTBETCTBUM C YCNOBUSMU
ucnbiTaHua no Tabnuue 1.

MpumeyaHue—Ana ucnelTaHua MoxHo npumensaTs annapatsl HFRR u HFR2 nubo apyroe oBopyaosaHue,
eCclu OHO JaeT Takue e pe3yneTaThl.

5 6
/- /_

I, [

1 — pesepByap Ans TONNVBA; 2 — METANMNMHBCKUA WapWK; 3 — Harpyska; 4 — mMeTannmn4eckas
NNACTUHA; 5 — HArPEBATANBHBIA JNEMEHT; 6 — HANPABNEHNE BO3BPATHO-NCCTYNATENBHOMO
ABUKEHUS

Pucynok 1 — Cxema annapata HFRR

Ta6nuya 1— Ycnosua nposegeHUs UCNbITAHUA

MapameTp 3HayeHue

Q6bem Tonnuea, oM’ 2+0.2
Amnnutyaa konebaHuid, Mm 1+0,02
YactoTa koneGanui, My, 50 +1
XapakTepucTukn Bo3gyxa B nabopatopun® Pucynok 2
TemnepaTypa Tonnuea, "C 60+ 2
MpunokeHHas Harpyska, r * * 200 +1
ANUTEeNnbHOCTL UCNBITAHKUA, MAH 75+01
Mnowags NOBEPXHOCTM TOMMMBA, MM2 600 = 100
* XapakTepUcTUkM Bo3dyxa B naGopaTopuu, UuamepeHHble Ha paccToaHumn 0,1—0,25 m oT pe3epByapa ¢ XMOKoCThIo,

JOMKHBI PETNYNIUPOBATLCA B MPUHATOM AMana3oHe XapakTepUcTUK, YKa3aHHBIX Ha PUCYHKe 2.

** O6Wan npunoXKeHHan HarpysKa, BKNIoYan BeC AepkaTens.

Peaepayap Ana Tenn1uBa JonXeH BbiNONHATEL OBe (byHKLI,I/II/IZ HKEeCTKO yaepxMBaTe MeTannnyeckyo nnac-
TUHY WU COAEePRXKaTe TONNKUBO. TeMnepaTypa pe3epByapa U HaxoasLWEencs B HEM XOKOCTU JOFKHA nogoepxu-
BaTbCHA B COOTBETCTBYHWOLWEM JUWana3cHe C NOMOLbIC perynupyemorc snexktpoHarpeBatend, Henocpenct-
BEHHCO CBA3aHHOIO C pe3epeyapom.

Bnok Peryn1MpoBKK annaparta gnda KoOHTponsa nepemMeHHbIX paﬁoqu napameTpos OOIXKeH obecneunBatb
XpaHeHWe U BOCCTaHOBNEHWE pe3ynbTaTtoB U3MEePEHNA.
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OTHOCUTENEHAs BNAKHOCTL BO3AYXa, %
100
90k
80F
70F
60
50
40F
30F
20k
10f
DOE

17 19 21 23 25 27
Temneparypa Bo3gyxa, "C

1 — HeAOCTATONHAS BNAXHOCTE, 2 — ACMNYCTUMbIA AUMANa3oH BNaXHOCTH;
3 — 13bbITCYHAA BNaXKHOCTb

PucyHok 2 — XapakTepucTUku Bozdyxa B nabopaTopuu

6.2 WcnbiTaTensHaa nnacTtMHa, M3roToBMEeHHAas W3 KaneHoro Metannu4yeckoro npyTa {ctans no AVMCK
E-52100), c TeepaocTsio no Bukkepey «HV 30» o1 190 no 210 ( MICO 6507). Ee noBepxHOCTL AOMXKHA BbITE OT-
nonuposaHa Ao 3HadeHus Ra < 0,02 mkm.

6.3 McnbiTyembld MmeTannudeckuid wapuxk no AHCIK B 3.12 guameTpom 6 MM, M3roTOBNEHHbLIA U3 cTanu
Mapkun 28 no AMCW E-52100, koTopblid JonkeH obnagats TeepaocTeio no Pokeenny o1 58 oo 66 (MCO 6508-1)
W OTNONWPOBAHHOW NoBepxHOCTLD Ra < 0,05 mim.

6.4 Mukpockon co 100-kpaTHbIM yBENWMYEHWMEM W pa3speluaLlei cnocobHocTb, pasHord 1 Mkm, obec-
Neq1BaLLMA U3MEPeHWe NATHA U3HOCA HA UCMbITYEMOM LUApUKe.

6.5 3Skcukatop, cogepKallMia OCYLLAILWWIA areHT, NPUroaHbIA AN XpaHeHUs MeTannMy4eckux WapyKos,
nNacTWH 1 geTanen annapara.

6.6 BaHHa ouMcTUTENbHARA YNbTPA3BYKOBOIo TMNAa, MOLWHACTHI0 He MeHee 40 W, ¢ pe3epsyapom 13 He-
pKaBetLed cTanuy cooTBETCTBYHOLWENW eMKOCTU.

6.7 KoHTelHep ons TONNUBA U3 NUCTOBOM HEKABEIOLWER CTanK ¢ 3NOKCUAHBIM NoKpbITUeM. Opyrue ma-
Tepuarnsl MOTyT UCNONL30BAaTECS ANS M3roTOBMNEHUS KOHTEWHEepa TOMbKO B CRyYae, ecny OHW OalT aHanornd-
Hble pe3ynbTaThl.

6.8 YCTpPOWCTBO ANS U3MEDEHUs1 BPEMEHWU, MEXaHUYECKOE UMW INEKTPOHHOE, NO3BONAOLWES U3MEPUTL
{75 £0,1) muH.

6.9 I'pys maccon 200 r, BKNoHaoLWMA Maccy npucnocobneHnin ona ero KpenneHus.

7 MoAaroToBKa K UCNLITAHUIO U KaﬂMGPOBKa

7.1 MoaroToBka annapaTta HFRR

7.1.1 WNcnonb3yemble Npy UCNbITaHUKM METannM4eckne NNacTuHbl {(3epkanbHoOM NOBEPXHOCTHIO BBEPX) U
MeTannM4eckne Wapuki ¢ NOMOLWBID YACTLIX MAHLETOB NOMELLAT B CTEKNSAHHBLIA KOHTEAHED, 3anuBaloT UX
TOMYONOM TaK, 4To0bl TONYCN NOMHOCTLIO NOKPLIN BCE NNAaCcTUHbLI U LWapWKWA, U OCTaBnsA 0T AN «3aMaqnBaHns»
He MeHee YeM Ha 8 4, 3aTeM KoHTelHep noMelwanT Ha 10 MUH B yNbTPa3BYKOBYH OYACTUTENLHYH BaHHY. Moc-
Ne 3Toro NNacTUHb! (3epkansHOA NOBEPXHOCTHI0 BBEPX) WU LUAPUKW NEpEeHOCHT B KOHTERHep CO CBEXKUM TONyo-
NOM, KOHTEAHEP 3aKpbIBakT KPLILUKOWA U XPaHsT COOTBETCTBYIOWMM 0Bpa3om, usberaa sarpasHeHWA.

7.1.2 Oetanw annapara

Mepen vcnbiTaHWem Boe LeTanu annapaTta, JemKaTenu, Wypynbl U ApyrMe KOMINeKkTyowm1e JeTtanu,
KOHTaKTUPYHOLLUME C UCMbITYEMbIM TONMABOM, NOMELLAIDT BMECTE C UCTbITYEMbIMA MEeTannM4eckuMn nnacTu-
HaMW U LWapukamu {NnpensapuTenbHO OYULLEHHBIMU, Kak onucaHo B 7.1.1) B YUCTLIA CTEKNAHHLIA CTakaH U
NONHOCTBIO 3anuBatoT Tonyonom. CTakaH nomelaoT Ha 10 MUH B yNbTRA3BYKOBYH O4UCTUTENBHYIO BaHHY, 3a-

4
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TeéM C NOMOLWbKD YUCTbIX NMAHUETOB AaeTanui, Mmetannu4eckie nnactuHbl U WapUKK nepemMmelllatoT B CTakaH C©
aueToHoM. CtakaH cTaeaT Ha 2 MUH B YNbTRAa3BYKOBYHD OMUCTUTENDBHYIO BaHHY. 3atem Aertann akkypaTtHO
BbIHUMAT U, eCnN UX HE NCNOoNb3YIOT Cpa3y, XPaHAT B 3KCUKaATope.

7.2 KanwbpoBKa N perynmpoBKa

7.2.1 Temneparypa

TouHOCTL TEpMOpEryNATApa, UCNoNb3yeMoro AN NoaaepKaH s HeobXxoaUMoR TeMnepaTypbl UCMbITYE-
MQOro TONnMWBea, NPoBEepPsIoT C NOMOLLLIO KAanMbpoBaHHOMO YCTPOWNCTBA U3MEpPeHUs TeMnepaTypsbi.

7.2.2 YacToTa

YacToTy BO3BpATHO-NOCTYNATENBHBIX ABUXEHWA NPUBOAA NPOBEPSAOT KANUMBPOBaHHbLIM YACTOTOMEDPOM.

7.2.3 OnwHa xopa

AnuvHa xoaa gonxHa BbiTh TWATENEHO U3MepeHa, NOCKOMBKY SIBASETCH OCHOBHLIM NapamMeTpoM npeLu-
3MOHHOCTK UCMbITaHWA. [lNMHAa xofa Ans annapaTtos, NPUMEHASMbIX B JAHHOM MEeTOAE, KOHTPONUPYeTCs aMnek-
TPOHHOW camMoKanMbpoBKOW. ANbTEPHATUBHO AMUHY XO04A, WCNONb3yA KanuOpoBaHHLIA MUKPOCKOM,
NpPoBEPSAIOT NYTEM U3MEPEHMWS NOMHOA ONUHBI NATHA M3HOCA HA UCTIbITATENLHOA NNAacTUHE Nocne NpoBeaeHUs
MCNbITAHWA 3TANOHHOW XUAKOCTH, 0BrnagaLen HU3KoA cMasbiBaroLled cnocobHocTeo. [ ns nonyqeHus dak-
TUMECKOA ONWHbI NATHA M3HOCA U3 U3MEPEHHORA ANWHLI NATHA M3HOCA BbLIMUTAKT CREOHIOK WWUPUHY NATHA
W3Hoca.

7.2.4 MpoaOMKNTENLHOCTL UCNbLITaAHKUA

JAnMTensHoCTb NPOBEAeHUS UCMBITAHNS KOHTPONUPYICT C NOMOLLbI KANMBpPoBAaHHOMO yCTPOWCTBA M3Me-
peHust BpemMeHn — Talimepa ( 6.8).

7.2.5 Pexum paboTbl UCNbLITAaTENLHOMO annapara

Pesxxkum paboTsl annapatypbl HEOOXOAUMMO NPOBERATE B COOTBETCTBUMN C UHCTRYKUUSAMU, NPUBEAEHHBIMA
B PykoBogctee NCO 33 u NCO 4259, nposoana eguHMYHEE UCTbITAHWE (Kak yKasaHo B pasgenax 7/—8) kaxzgon
M3 OBYX 3TANOHHbLIX XWAKocTer. [ins pacyeTta 3HadeHus WS1.4 (pazgen 3) Heo6xoaMMOo UCNoNBL30B8aTe CEPTU-
duyuposaHHoe 3HaqveHue HCF (pasgen 3) ona KOHKpPETHOW 3TanoHHOMW XUAKOCTH.

Ecnn WS1,4 Haxooutcst BHE cepTUdULMPOBAHHOMC AUManascHa OoNYCTUMbIX 3HAYEHWA, ANA TaKoW aTa-
NOHHON XUAKOCTU crieayeT NpoBecTU ABa AOMNONHATENLHBLIX UCMbITaHWs . Ecrniv peaynsTaTt ogHOro U3 3TUX Uc-
NbiTAHMA He COOTBETCTBYeT [Mana3cHy, crnefdyeT MNPOBECTM MpPOBEPKY annapaTypbl M OAMHLI Xogda
(7.2.1—7.2.4). Ecnu peaynsTaTt ons XUAKOCTU C HU3KUMA CMAa3biBAOLUMIA CBOACTBAMK FIBMSIETCH CNALLKOM
HU3KUM, TO, BO3MOKHO, €€ HeobXoaMMO 3aMeHUTb.

HMcnbiTaHUs STanoHHbIX XKUAKOCTEA criefyeT NPOBOAMTE C KaXA0M U3 HUX nocne nposedeHus 25 uensiTa-
HWA UAK No UcTedeHu 10 AHeA UCNbITAHWA (B 33aBUCMMOCTI OT TOTO, KAKoe U3 YKa3aHHbIX YCIoBWA ByJeT Bbl-
NOMHEHO NepBbIM).

8 lMNMpoeeaeHUe UCNbITAHKUA

8.1 lNpu npoBeaEHUM UCTbITaHWS ¢ cCOBOR TWAaTEeNLHOCTLI COBMIDAAT YMCTOTY W ONUCAHHbIE CNOCOo-
6bl O4MCTKM MaTepuanos. MNpu ycTaHoBKe, perynupoBKe U MaHWUMYNUPOBaHUM BCEMKU UCMNONb3YEMbIMA NPU UC-
NbiTaHUM AeTansamd (NNacTUHaMW, LIAPWUKaMK, eMKOCTSMWA, NpUcnocobneHusMu Ans KpenneHuws v T1.4.)
cnefyeT 3alULLaTh UX OT 3arps3HEHUS, UCNONb3yYs YUCTbIe NUHUETsI. TakkKe TWATENBHO CNeasT 3a OTCYTCTBU-
€M LapanuH Ha NOBEPXHOCTU METanNMYeckUX LWAaPUKOB M NAacTUH.

8.2 C nomoLblo NMHUEeTa MeTannM4eckyo nnacTuHy (bnecrsilled NoOBERXHOCTLIO BBEPX) NOMELLAIT B
eMKOCTb AN UCNbITyemoro obpasua Tonnuea. MNnacTuHy 3akpennsiicT B eMKOCTU, 8 eMKOCTs — B annapare.
MpoBepsioT NPaBUMbLHOCTL YCTAHOBKA B €MKOCTWM € WMCMbITYEMbiM TOMAMBOM YCTROWCTBA ANA W3MEDEHUR
TEMNEpaTYPhLI.

8.3 C nomolbo NMHUEeTa CTansHOW LWAapUK 3aKpennsioT B AepKaTene, a AepKaTenb NpUCoeuHsIIoT K
KOHUY pbldara Bubpatopa. lNepen okoHYaTENLHBIM 3aKpenneHuem gepXaTens NPoBepPsoT ropU3oHTansHOCTL
€ro NonoxeHus.

8.4 W3mepsawT TEMNepaTypy U OTHOCUTENbHYHD BMAXHOCTb OKDYXKaloLWEero Bo3ayxa Ha paccTosHuM oT
0,1 0o 0,25 m ot emkocTu ¢ 0Bpa3LoM Ans UcnbiTaHWA. Ecnm nonyyeHHbie 3Ha4YeHUs He oTBeMatoT TpeboBaHu-
AIM, NPUBEAEHHBIM HA PUCYHKE 2, Nepes Havanom UCnbITaHus NPUHUMADT Mepbl AN U3MEHEHUS OTHOCUTENb-
HOW BRAXKHOCTU. PErncTpupytoT TEMNERATYPY U OTHOCUTENLHYHO BAAXKHOCTL BO34YXa.

8.5 C nomoLbio 04HOPA30BOA NUMNETKM NOMELLAIOT B @MKOCTb 2 CM® UCTbITYeMOro TONnWea.

8.6 OnyckaloT pbidar U NoABELIMBADT K HeMy rpy3 maccoi 200 r. YBexparTes, YTo rpy3 1 ero Kpenne-
HWe HaxoasaTcs B cBOGOOHOM COCTOSIHUM.
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8.7 YcTaHaBnuBawT perynatop TemnepaTypsl, ANUHY Xo4a WU 4actoTy konebaHWid B COOTBETCTBUM CO
3HAYEeHUA MU, NpUBeaeHHbIMK B Tabnuue 1.

8.8 MpoaonNKUTENEHOCTL UCTLITAHUS — 75 MUH. [OCNE OKOHYaHWSA UCNbIiTaHW: OTKMOYaoT subpartop u
HarpesaTenb W yoansiT NpUKpenneHHbIA rpys. MogHuMaloT peibar M ocBoBoXaloT depxaTtent Wapuka.

8.9 MamepaoT TemnepaTypy M OTHOCUMTENBHY BRAXHOCTL Ha paccTosiHum o1 0,1 o 0,5 M oT eMKkocTH ©
ofpasuoM Tonnuea. Ytobbl pesynuTathl WUCMBITAHUA BbiNU MPU3HaHLI OEACTBUTENbHLIMWA, OHWU OOMKHbI
COOTBETCTBOBATL TREBOBaHUAM, NPUBEAEHHBIM Ha PUCYHKE 2. PErUcTpUpRYIOT TEMMNERATYRY U OTHOCUTENBHYID
BMNAaXHOGTh.

8.10 He oceoboxpas Wwapuk U3 Oepxartens, NpoMbIBaloT AepKaTeNb HecKomMbLKO pas B TONyone, 3atem
HeCKONBKO pa3s B aueToHe, Mocne Yero NoMeLLaT AepKaTents B CTakaH co CBeXuM Tonyorom. CTakaH nome-
WwakT Ha 30 ¢ B YNbTPasByKOBY OYUCTUTENBHYHD BaHHY.

8.11 [JepxaTent Wwapuka nepemMeLlaloT B CTakaH CO CBEXKUM aLeTOHOM W Ha 30 ¢ NomMeLlaloT B ynbTpa-
3BYKOBYIO QMMCTUTENLHYIO BaHHy. [ocne BbiChIXaHus AepKaTerns 1 Wwapuka Ha Bo34yxe NATHO u3Hoca o6sogaAT
cneunansHbIM MapKepomM.

8.12 EMKOCTb C XUAKOCTLIO yAaNsoT U3 annapara W ocBoBOXOatoT OT XKULKOCTA COOTBETCTEYLWWM 06-
pa3om. He BbIHUMasA NNacTUHLI U3 @MKQCTM, HECKOMNEKO pa3s NPOoMbIBaOT €2 TOMyOonoM, 3aTeM — HEeCKOMbLKO
pa3 aleToHOM U NOMELLaloT eMKOCTE B CTakaH Co CBeXumM Tonyonom. CtakaH ctaeaT Ha 30 ¢ B yNbLTpassyKoByHo
OMUCTUTENBHYHO BaHHY.

8.13 lepeHOCAT eéMKOCTL {BMecTe € UCMbITaTensHOMW NNacTMHOR) B CTakaH CO CBEXWM aueToHOoM U 3a-
Tem Ha 30 c B YNbLTRA3BYKOBYH OMUCTUTENLHYHO BaHHY. MNocne cylwki NNacTWHbl Ha BO3AyXe BbIHUMAKT ee U3
EeMKOCTU U XpaHsT B COOTBETCTBYIOWEA Tape (MNacTUKOBOM NakeTe), UCMONL3YA B KadecTse MapKUPOBKA HO-
Mep sKCrepuMeHTa.

8.14 MeTannu4eckui LLAPUK, HAXOOALLMIACA B AepKaTene, MoOMeLLaT Nod MUKPOCKON U U3MepsAIoT Aua-
MeTp NATHa M3HOCA B COOTBETCTBUM C pasgenom 9,

8.15 Nocne namepeHUs NATHa U3HOCA MeTaNNUYeckUi lWapuk ocBoBoXaaoT U3 AepKaTens U XpaHaT B
COOTBETCTBYHLLIEM COCYAE BMECTE C METANNUYECKOR NNacTUHONA.

9 UamepeHUe NATHA U3HOCA

9.1 MNomelwaoT MeTannUYeckuid Wapuk nog mukpockon co 100-kpaTHbIM yBENUYEHUEM.

9.2 WcnbiTyeMbliA WapWK OBUraT B NoNe 3peHus K UeHTPY NATHA U3Hoca. PerynupyoT NoACBETKY MUK-
pockona, YTobbl BbIN ACHO pa3nu4UM Kpal nNaTHa WaHoca. Npu BO3HUKHOBEHWKW BOMPOCOB — CM. MPUNoXe-
H1e A.

9.3 WM3mepaloT guameTp NATHA M3HOCA NO oc abCcUMCC 1 0CK opaMHAaT G TOMHOCTLH A 1 MKM. MonyyeH-
Hble B pe3ynbTaTe U3MepeHWA 3Ha4YeHUs 3aHOCAT B Tabnuuy. Ecniv pacxoxaeHue B pazmepax NaTHA M3Hoca No
ocu abcuncc M ocK opanHaT npesblwaeT gvanascH ot nnwec 100 go muHyc 30 MKM, cnepyeT npoBepuTs Npa-
BUNLHOCTL ONpeaeneHs rpaHuy NATHa M3HOoCA.

10 O6paboTka pe3ynbLTaTOB

10.1 HekoppekTUpoBaHHLIA CpeaHHMA AnamMeTp NaTHa 3Hoca MWSD, MkM, paccunTeIBaroT No popmyne

MWSD :X—;y, (1)

r4e X — pasmMep NATHa U3HOCA, NeprneHOUKYNAPHLIA K HAanpaBneHUo BO3BPAaTHO-NOCTYNAaTeNLHOMO ABUKEHUS,
MKM:;
Yy — pasmep NATHa U3HOCa, NapannenbHbIi HanpaBneHUo BO3BPaTHO-NOCTYNATENLHOIO ABUKEHWS , MKM.
10.2 WcxopHoe abconioTHOE AaBneHWe HacbIWEHHbIX Napos B MOMEHT Havana ucnbitaHus AVP,, kMa,
paccyUTLIBaOT No dopmyne
RH, -10¥

Avp, =2 - (2)
750

raoe RHy — OTHOCUTENLHasA BAAXKHOCTE B MOMEHT Ha4vana UcrnbiTaHus, %;

6
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1705,984

v =8017352 - ———"
231864 + T,

roe Ti— TemnepaTypa OKPYXKaioLero Bo3ayxa B MOMEHT Havyarna ucnbitaHus, °C.
10.3 ABconTHOE AaBreHWe HachIWEHHbIX NapoB B KoHUe UcnbiTaHus AVP,, kMa, paccuydTbIBalOT no

dopmyne
RH, -10" 3)

AVP, = 50

raoe RH; — oTHocuTenbHasa BAaXHOCTL B KOHUE UCNbITAHKUA, %;

1705,984

v =8017352 -7
231864 + 7,

roe T, —TeMnepaTtypa OKpyXatLero Bo3ayxa B KoHue ucnbitaHus, °C.
10.4 CpepgHee 3HaueHue abcantoTHoro dasneHusa AVP, kla, paccunteiBaoT no dopmyne

AVP, + AVP, 4)
> .

AVP =

10.5 CkoppekTUpoBaHHLIA AMamMeTp NaTHa n3Hoca WS1.4, Mkm, paccauTeiBatoT no dopmyne
WS1,4 = MWSD + HCF (1,4 - AVP), (%)

roe HCF — nonpaBo4HbIid KoaddUUMeHT BnaxkHoOCTU. [ns HeusBecTHoro Tonnuea HCF = 60,

11 MpoTokon ncnbITaHUA

MpoToKkon UcnbITaHWA OOMKEeH cofepXaTh:

- CCbIFIKY Ha HacTOALWIA CTaHaapT;

- ofnMcaHue UCNLITYyeMaoro Tonn4ea;

- pesynbTaThl U3MepeHWA NATHa M3HOCA Mo ocsaM abclMCe U 6pAUMHAT U HECKOPPEKTUPOBAHHOI o cpeaHe-
ro guameTpa nATHa UaHoca MWSD ¢ TOMHOCTLH A0 1 MKM;

- OaHHble 0 TeMnepaType U OTHOCUTENLHOW BNaXHOCTU BO3AYLWHOW cpedbl B Ha4Yane u KOHUE UCTbITaHUS,

- paccduTaHHoe cpegHee 3HadeHue abconoTHOro gaeneHus napos AVP;

- CKOPPEeKTWPOBaHHbIA cpedHUA anameTp naTHa u3Hoca WS1,4 ¢ TodHOCTBIO A0 1 MKM;

- onMcaHve opMbl NATHA U3HOCA,

- OaHHble 06 UcnbITyeMbix obpasyax Tonnue;

- [aTty U nonyqeHHsIe B pe3ynsTaTe NoCNeAHero UCNbITaHUs XapakrepucTUK 000MX 3TaNoHHbIX TONAWB,

- JaTty NpoBefeHWA UCMblTaHWUS.

12 NMpeun3noHHOCTL

Mpeuu3roHHoCTE GbiNa ycTaHOBNEHA MPU UCMBITAHWK TONNWB CO CPeEHUM JMaMeTpoM NATHA M3HoCa B
aunanasoHe ot 300 go 600 MKM © NnoMoLUbIC cTaTUcTUYdeckod obpaboTki pesynbTaTos UCNbITaHWA, NpoBeaeH-
HbIX B pasnudHbIX nabopaTtopuax B cooTBetcTBUKn ¢ MCO 4259,

12.1 MNoBTOpAemMocTb (CXO0AUMOCTL) F

Pa3HocTe ABYX pe3ynbTaToB UCNbITAHWA, NONYYEHHBIX OOHUM U TEM Ke oNepaTopoM B ogHoW nabopaTo-
pvn Ha UOEHTUMHOM MaTepUane c UCNoMNsL30BaHUEM OOHOTO U Toro Xe obopyoBaHWUA B OQUHAKOBbLIX YCINOBM-
AX, B TeMEeHWe ONUTEeNbHOro BpeMeHW U NpyW TOMHOM COONIOOEHUW MeToda NpoBeaeHUs UCTbITaHU:A MOXET
npesbIWaTs 3Ha4YeHUe r = 63 MKM TONbKC B OQHOM cnyyae u3 20.

12.2 BocnpownzBoguMmocTtb R

PasHocTh ABYX pe3ynbTaToB He3aBUCUMbIX UCTIbITAHUA, NONYYeHHbIX pa3nyMYHbIMI onepaTtepamMi 0gHUM
W TEM Xe MeTOLOM Ha WAEHTUYHOM MaTepyane B pasHbix nabopaTtopusax ¢ MCNoNL30BaHWeM pasnuqHoro obo-
pygooBaHus, B TeMeHWe ANUTENBHOO BPEMEHU MOXET MpeBbilaTh 3HaveHue R = 102 MKM TONMbKO B 0gHOM
cnyyae 13 20,
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MpunoxeHune A
{cnpaBoyHoOe)

MSMEPEHHE nATHa M3HOCa

A.1 BHewwHui Bug nATHA U3HOCA MOXKET M3MEHATLCA B 3aBUCMMOCTM QT UCMBITYEMOrQ TOMMMBA M B 0COBEHHOCTM
MPW UCNBITAHWA TOMMBA C NPUCAAKAMM, YIYYLLAIOWMMU Ero CMA3bIBAIOLLYI0 CNoCoBHOCTS.

OB6bI4HO NATHO U3HOCA NPEACTABNAST COBOM CepUio LapanuH, 06pa30BaBWMXCA NO HANPABISHWK OBUXKEHUA LWAapH-
Ka, KoTopble GONbLUE NO HANPABMNEHW 0CH aBCLMUCe, YEM NO OCH OPAMHAT.

B HeKOTOPBIX CNyHAAX, HANPUMEP KOTAA NPOBOAAT UCNBITAHUE STAMOHHBIX XKUAKOCTEN C HU3KOM CMasbIBaloLWen cno-
coBHOCTLIO, rpanMua Mexdy NATHOM u3Hoca M oBecusedeHHol ( Ho Ge3 U3Hoca) NNoWAALI0 LWAPUKa OTYETIIMBA U pasmep
MATHA NErKO U3MEPUTL. B apyrix cnydasx uenTpansHan nouapanaHHas 4acTh NATHA OKPYXKEHA MeHee YeTKOM Nnowaasio
MZHOGCA M MEXOY NIOWaaAMM1 C M3HOCOM U 3 M3HOCA Ha WapUKe HeT Peskoi rpaHrusl. B aTux cnyvanx, BoamoxHo, Gyaet
TPYOHO YBUAETE WU U3MEPUTE hOPMY NATHA, KAK NOKA3AHO Ha pUCYHKe A.1. MOMNHOe NATHO M3HOCA BKITIOHAET OTHETIIUBYIO
U MeHee OTYETNMBYH NNoWwaaun.

X

1 — wapuk; 2 — NoBEpPXHOCTb, HE NOABSPI UAACH W3HOCY; 3 — HEACHO BhIPAXEHHaA HacTb
MATHA U3HOCA; 4 — ACHO BbIPAXEHHAS YACTb NATHA U3HOCA

PucyHok A.1 — Mpumep puCyHKa NATHA M3HOCE C HEACHO BbIPaXEHHOM rpaHuuei
U3Hoca
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Mpumepbl paznuuHelX hopM NATEH U3Hoca ¢ oGo3HavYeHUeM ero rpaHuyy, NpeacTaeneHsl Ha pucyHkax A2 n A3,

PucyHok A.2 — Pasnuunble hopmbl NATHA U3HOCA
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PucyHok A.3 — PaznuuHble hopMbl NATHA M3HOCE
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CBEAEHMH O COOTBETCTBMWN HAUWOHANDbHbLIX CTaHO4ApPTOB Poccuiickoi ¢De.qepau,vw| CCbhINOYHbIM
MexayHapogHbIM U permoHanbHbIM CTaHOapTam

Tabnuuya B

OB0o3HavyeHWe CChINOYHOTO
MEKOYHAPOLHOMO, PEMMOHAMNEHOIO
cTraHgapra

OB03Ha4YeHWe U HaMMEHOBaHWE COOTBETCTBYHLWETNC HAUWMOHANBHOrC CTaH4apTa

UCQO 4259 : 1992

FOCT P 8.580—2001 MocypapcTeeHHas cuctema obecnedeHa equUHCTBa W3-
mepenuit. OnpegeneHue U NpUMEHEHUE NOKaaaTanei NpeunaMoHHOCTM MeTo-

JOB UcneiTaHuil HedpTenpogyKToB

UCQO 5272 :1979

UCO 6507-1: 1997

UCO 6508-1: 1999

Pykosogcteo MCO 33 : 2000

Pykosogcteo MCO 34 : 2000

Pykosogcteo MCQO 35 : 2000

ACTM A 329—02

ANCK E-52100

*

AHCU B3.12

*

* COOTBETCTBYIOWMA HAUMOHANEHEIA CTaHapT oTcyTcTByeT. flo ero yTeepKaeHUA pekoMeHAYeTCA UCNONbL30BATh
nepeBoq Ha pycCKUA A3LIK AaHHOTO MeXayHapogHoro (peroHansHora) cTangapTa. Meperon AaHHoro MexayHapogHoro
(pervoHansHoro) cTaHgapTa Haxogutcs B GegepantHom UHcpopMaumoHHomM hoHae TEXHUMYECKUX PErMamMeHTOR U CTaH-

OapToB.

11




rOCT P UCO 12156-1—2006

YOK 665.521.2.001—4:006.354 MKC 75.160.20 BOS OKCTY 0208

KnioueBble cnoBa; av3ensHoe TOMMNWBO, cMa3sbiBakowme ceondcTea, annapat HFRR, BwicokovacToTHOE BO3-
BpaTHO-NOCTyNaTenbHoe ABWKEHWE, MeTaNMMYECKWA LLapyK, NATHO U3HOCA

PepakTop fI.M. Haxumosa
TexHu4eckuin pegakTop B.H. Mpycakosa
KoppekTop M.C. Kabawoea
KomnelotepHas sepcTka B.M. Ipuwenko

CaaHo B Habop 23.10.2006. MoanucaHo B nevaTs 13.11.2006. dopmaT 60x84'f;. Bymara ocdcetHas. apHuUTypa Apuan.
Mevats odceTHaa. Yon. ned. n. 1,86. Yu.-usg. n. 1,40, Tupax 239 3k3. 3ak. . C 3452,

OIrYMN «CrangaptuHgopm», 123995 Mockea, MpaHaTHBIA Nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo so @IYT «CtangapTuHgopm» Ha NMOBM
Otnevatano B GO0 « Topxokekas Tunorpadonsr», 172002 Teepokan obnacte, r. Topok, yn. Bonogapcokoro, 2.
tipogr@mail.ru



