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HpeaucnoBue

1 TOATOTOBIEH M BHECEH  PecnyOnukanckuM  rocyJapCTBEHHBIM
npennpusitueM  «Ka3aXCTaHCKH  MHCTHUTYT  CTAaHOApTH3aLMM M cepTHUKALMU» U
ToBapuecTBOM ¢ OrpaHH4YE€HHON OTBeTCTBeHHOCTHIO «Sonar Consulting and Trading Company
Ltd»

2 VYTBEPXK/EH M BBEJEH B JJEMCTBHUE IIpuxazom Ilpencenatens Komurera
TEXHUYECKOr0 PeryIupOBaHUs U METPOJIOTMM MMHUCTEPCTBAa MHAY CTPUU U HOBBIX TEXHOJIOTUM
Pecny6nuxu Kazaxcran or 6 gexkabpst 2010 r. Ne 545-ox

3 Hacrosmuii craHmapT HISHTHYCH AMEPHKAaHCKOMY HAIMOHAJBHOMY CTaHIapTy
ASTM D 6079 — 04"! Standard test method for evaluating lubricity of diesel fuels by the high-
frequency reciprocating rig (HFRR) (CranmapTHas MeToAuka HCHBITAHHH 1O ONpPEAENeHHIO
CMa3bIBAIOINEM CITOCOOHOCTH IU3EJIbHOrO TOIMJIMBA TIOCPEACTBOM YCTPOMCTBA, COBEPLIAOILETO
BO3BPATHO-IIOCTY [IATEIbHOE ABMXKEHIE C BbICOKO# uacroroit (HFRR)).

AMepuKaHCKHUI HaUWOHANbHBIA craHmapt paspaboran Komwurerom D02 ASTM mo
He(TePOAYKTaM U CMa304YHBIM BEIECTBAM  AMEPHMKAaHCKOro OOIIeCTBa IO HCIBITAHUIO
marepuanoB (ASTM) u HemocpencTBeHHO KoHTposnupyercs Ilopkomurerom DO02.EO mo
TOIJIMBAM [JIS1 TOMOK, AM3EJbHBIX YCTAHOBOK, Ta3OBbIX TypOWH, He MpeTHA3HAYEHHBIX MAJIA
aBHALMY ¥ TOTIMBAM I MOPCKOTO IPHMEHECHHUS.

IlepeBon ¢ aHTIHICKOrO A3bIKa (€n).

OdurmanbheIit 9K3EMILIAP AMepHKaHCKOro HALMOHAIBLHOTO cTaHjaprTa
ASTM D 6079 — 047! ma ocroBe KOTOPOTO HOATOTOBJIEH HACTOALIMI TOCY/apCTBEHHbIH
CTaHAapPT U Ha KOTOpble JaHbl CChUIKU, uMeeTcs B KoMuTere TEXHUUECKOTro PEryJIMPOBaHUA H
METPOJIOrMd MUHUCTEPCTBA MHIYCTPUM U HOBBIX TexHoNoruii PecnyOnnku Kazaxcras.

Hacrosimuii craHmapT MOArOTOBJIEH HAa OCHOBE O(ULMAIBHOIO NEPEeBOAA Ha pYCCKHId
A3BIK, BBIMOJHEHHOro (enepalbHbIM areHTCTBOM IO TEXHHYECKOMY PEeryJHPOBAaHHIO H
merponormn OI'Y «KB® «MHTepcTaHmapt» Mo JMUEH3HH AMEpUKAHCKOro o0IecTBa MO
Matepuanam 1 ux ucnbranusim (ASTM).

B Hacrosuii CTaHIApT BHECEHBI PENAKIMOHHbIE H3MEHEHHS B CBS3H ¢ OCOOEHHOCTSIMHU
HOCTPOEHHMS TOCYAAPCTBEHHON CHCTEMbI TEXHUYECKOrO PETYINPOBAHUS, KOTOPbIE BBIIENEHBI 1O
TEKCTY KyPCHUBOM.

HavmeHOBaHHe HACTOSIIEr0 CTAaHJapTa H3MEHEHO OTHOCHMTEIbHO HAHMMEHOBaHHUS
AMEpPHKaHCKOTO HAllMOHAJBbHOTO CTaHAApTa.

B paspene «HopMaTuBHBIE CCBUIKM» W TEKCTE CTAHAAPTa CCHUIOYHBIE MEKIyHAPOIHBIC
CTaHIAPThI, MEXK/y HAPOHBIC IOKYMEHTBI aKTy AIH3HPOBAHBI.

Crenens coorBercTBus — uaeHtn4Has (IDT)

4 B HacTOsIIEM CTaHIapTe peasu30BaHbl HOpMbI 3akoHa PecnyGnuxu Kazaxcran «O
TEXHUYECKOM peryupoBaHum» oT 9 Hosops 2004 roma Ne 603-11
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Wnoopmanmst 06 M3MEHEHHAX K HACTOAIIEMY CTaHIAPTy IyONUKYeTcsl B €XEromHO
m3gaBaeMoM ykasarene «HopmaTuBHBIE IOKYMEHTHI @O CTaHAapTH3auuu PecrnyOnuku
Kazaxcrany, a TEKCT M3MEHEHHMII U MONPABOK - B EKEMECSUHO M3/1aBaeMbIX MH(OPMALMOHHBIX
ykazarensax «locymapcTeeHHble cTaHAapThl Pecnybmmku Kasaxctam». B ciyuae mepecmorpa
(3aMeHBI) WIM OTMEHbl HACTOAIIErO CTaHAApTa COOTBETCTBYIOIIEE YBEAOMIIEHHE Oyaer
OImyOJIMKOBAaHO B €XEMEeCAYHO M3faBaeMoM HH(popmanuoHHOM ykasatene «I ocymapcTBeHHbIE
cranpapte! PecrnyOnvku Kasaxcrany

Hacrosimmuii  cTaHmapT He MOXeT OBITh IOJHOCTBI) HIIM YaCTHYHO BOCTPOW3BEINEH,
THUpPaXXUPOBaH U pacrpocTpaHeH Ge3 paspeuienuss KoMutera TeXHUUECKOrO peryHpOBaHUSA U
MeTtposiornd MUHHUCTEPCTBA HHAYCTPUU U HOBbIX TexHONoruil PecnyOnuku Kazaxcran
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Copepranue

1 ObnacTb mpuUMeHEHUs 1
2 HopmatuBHBIE CCBUTKH 1
3 TepMunbl 1 onpeneneHust 2
4 Kparkoe U3noxxeHue Memooa onpedenenus cMasviéaruyeii CnocoGHOCHU OU3eTbHbIX
moniue 2

5 Hasnauenue 1 npuMeHEHHe Memooa onpeoenenus crassieaioueii cnocoHocmu
Ou3sebHbIX MONIUE 3
6 Ammaparypa 3
7 PeaxTuBbl U MaTepUabl 5
8 Ot160p 00pas3toB u npobOOMOOPHUKOE AT HUX 5
9 TlonroroBka anmapartypsl 6
10 IIpoBepka uCHBITATENLHON aNnapaTypel 6
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T'OCYAAPCTBEHHBIN CTAHJAAPT PECIIYBJ/INKH KA3BAXCTAH
MeTtoa onpeneJieHus CMa3bIBaKOLIeli CIOCOGHOCTH AM3eJIbHBIX TOILIHB

Standard test method for evaluating lubricity of diesel fuels by the high-frequency
reciprocating rig (HFRR)

Jara BBeaenus 2012-01-01
1 ObsacTs npuMeHeHus

1.1 Hacrosmuii cTaHmapT YCTAHABIWBAET METON OHpedeienusi CMa3bIBaloLIei
CIOCOOHOCTH  Pa3iMYHBIX TUIOB  JAW3ENBHOrO TOIUIMBA  IOCPENCTBOM  YCTPOICTBa,
COBEPIIAIOIIEr0 BO3BPATHO-NOCTYMATENbHOE JBIDKEHHUE ¢ BBICOKOH yacToToii (0aree — HFRR).

1.2 Meron npHMEHHM K TOIUIMBAM CPE€NHEH AMCTWULLNY, TAKHM, KaK MapKH ¢ HH3KAM
cogepxanueM cepbl Ne 1 D, Ne 2 D, nuzenpHbix Tomius Ne 1 D, Ne 2 D, B COOTBETCTBHM C
ASTM D 975, a takke kK ApyruM mnoaoOHbIM BHAAM TOILUIMB HAa OCHOBE He(TenpoOmyKTOB,
KOTOPBbIC UCTTIOJIb3YIOTCS B JU3CJIbHBIX NBUTaTCJIAX.

IMPUMEYAHHE Ha ccromHAmHuMH MOMEHT HEH3BECTHO, ONPCACIACT JH METOA OSKCIUIYaTANHOHHBIC
Ka4CCTBA BCEX KOM6HHa].ll/[I‘/'I TOIUVTHBA H IMPHCAOOK. HpOBO,E[I/lTCﬂ COOTBCTCTBYIOIIASA pa60Ta 0 YCTAHOBJICHUIO
JAHHOHM BO3MO>KHOCTH, TI0 OKOHYAHHH KOTOpOﬁ MOYKET bbb HeOOX0O0UM TIEPECMOTP AAHHOTO METOAA.

1.3 3HaueHus BeNMYHH, NpUBeNeHHBIX B eauHHLAxXx CH, MOJDKHBI pacCcMaTpHBATBCA Kak
CTaHOapTHbIE.

1.4 Hacrosuuii cTaHmapT He Kacaercss Kakux-JHOO BONPOCOB 0€30macHOCTH, KOTOpBIE
CBSI3aHbI C €ro IPHMEHEHHEM. YCTaHOBJIEHHE COOTBETCTBYIOIIMX Mep MO 0e30macHOCTH H
OXpaHe 370pOBbs, a TAaKKe ONpe[eNeHHe PEryJUPYIOLIUX OrpaHHYEHHH, HCIIONb3YEMBIX A0
INPUMEHEHHUs] CTaHAApTa, LEIMKOM JOXKATCS Ha €ro Iojs3oBareneil. OThenbHbIE yKa3aHUS 11O
6e3omacHocTy puBoAsATCs B Pasmerne 7.

2 HopmaTuBHBIE CCHLIKH

Jlna  npumenenua Hacmosweco CMAHOAPMA HeoOX0O0UMbl CRedylowue CCbUIOYHbIE
OOKYMennbl. J{15 OamupOSAHHBIX CCHIIOK NPUMEHAION MOBKO YKA3AHHOE U30AHUE CCHIIOYHOR0
OQOKyMenma, 01 HeOAMUPOBAHHBIX CCLIIOK NPUMEHAIM NOCieOHee U30aHUe CCbIIOYHOZ0
Q0OKyMenma (6KI0UAA 6Ce €20 USMEHENUS).

CT PK 1.9-2007 I'ocyoapcmeennas cucmema mexnuyeckozo pezyiuposanus Pecnyonuxu
Kazaxcman.  Iopadok  npumenenus MedCOYHAPOOHbIX, PE2UOHANbHBIX U HAYUOHAIbHBIX
CMAHOAPMOB8 ~ UHOCHPAHHBIX — 20CYOAPCMS,  OPYeUxX — HOPMAMUGHBIX — OOKYMEHMOG  no
cmanoapmusayuu 6 Pecnyonuxe Kazaxcman.

ASTM D 975-10" Specification for Diesel Fuel Oils (Crenmduxanms mis MOTOPHBIX
Ma3yToB).

ASTM D 4057-06" Practice for Manual Sampling of Petroleum and Petroleum Products
(CranmapTtHas MeToanKa py4HOro orbopa npod HeTH 1 HEPTEMPOTYKTOB).

ASTM D 4177-95 (2010)* Practice for Automatic Sampling of Petroleum and Petroleum
Products (HedTs 11 HedTenponyktel. CTaHAAPTHBIE METOABI ABTOMATHYECKOTO 0TOOpa mpob).

* Ipumensemes ¢ coomsememeuu ¢ CT PK 1.9.

HU3panue opuuHaabHoe
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ASTM D 4306-07" Practice for Aviation Fuel Sample Containers for Tests Affected by
Trace Contamination (Meroauka Al KOHTEHHEpPOB Juisi OOpasLiOB aBHAILMOHHOTO TOIUIHBA,
npeaHa3HaYeHHbIX IS UCTIBITAHUIT C YYETOM BIHSIHHSL MEKPOTIPUMECET).

ASTM D 6078-04" Test Method for Evaluating Lubricity of Diesel Fuels by the Scuffing
Load Ball-On-Cylinder Lubricity Evaluator (SLBOCLE) (MeToauka HCIBITAaHHI MO OLEHKE
CMas3bIBaKOLIel CMOCOOHOCTH MAU3ENbHBIX TOIUIMBA TOCPEACTBOM MNpPHOOpa C MpUMEHEHHEM
UCTHpAOILEeH Harpy3ku no cxeMe «mapuk Ha pmuaape» (SLBOCLE)).

ASTM E 18-08" Test Methods for Rockwell Hardness and Rockwell Superficial Hardness
of Metallic Materials (MeToauky HCTBITAHHI MO OMPENENEHHUID TBEPAOCTH METAJUIMUYECKUX
MaTepuasos no Poksesuty u TBepaocTu o PokBeuly ¢ yMEHbLIEHHBIMH HArpy3KaMH).

ASTM E 92-82 (2003)" Test Method for Vickers Hardness of Metallic Materials
(Meronuka WCHOBITAHWIA MO ONPENEJEHHI0 TBEPAOCTH MO BHKKEpCY MeTaTHYeCKUX
MaTepHajoB).

AISI E-52100" Chromium Alloy Steel (Ctanu ¢ no6aBkaMu Xpoma).

ANSI B3.12" Metal Balls (MeTannuueckue mapuKu).

I[IPIIMEYAHHE Ilpu nonw308aHuY HACMOSWUM CHMAHOGPIMOM Yeecoo6pasHo npogepums  Oelicmalie
CCHLIOUHbIX CIMAHOAPMO8 N0  eXCe200HO U30a6aeMOMYy UHGOpMayuoHHoMmy  ykasamemo «HopmamugHvie
Ooxymenmer no cmaunoapmusayuy Pecnyomuxu Kaszaxcmany, no coCmosHulo HA mekyyusi 200 U
COOMBEMCMBYIOWUM eIHCEMECAUHO U3008AEMbIM UHPOPMAYUOHHBIM YKA3AMENIM, ONYOIUKOBAHHLIM 8 MeKyujeM
200y. Ecnu ccomounbiii OOKyMeHm 3aMeHeH (U3MeHeH), MmO npu NONb306AHUU HACHOSWUM CIMAHOAPMOM Clledyem
DPYKOBOOCHBOBAMBCS. 3AMEHEHHVIM (U3MEHEHHBIM) OOKYMEHMOM. FCiu cCollouHbIl OOKYMEHM OmMeHeH be3 3aMeHbl,
Mo nonoJiCeHUe, 8 KOMOPOM OAHA CCHLIKA HA He20, NPUMEHIEMCA 8 Yacmu, He 3ampazuearoujert 3my CCbliKy.

3 TepMHHEI M onIpeesIeHus

B HaCTOAIIEM CTaHAApPTE MPUMEHAKTCA CIACOAYIOIHUE TEPMUHBI C COOTBETCTBYHOIUMH
OTIpeieIeHUSIMHL.

3.1 Konmaxmnaa cmaska (boundary lubrication): YcnoBue, mpu KOTOpOM TpeHHE H H3HOC
IBYX IIOBEPXHOCTEH, ABIXKYIIMXCS OPYr OTHOCHUTENBHO APYTra, ONpPEnessiioTcs CBOWCTBAMH

MOBEPXHOCTEH M KOHTAKTHOM KUAKOCTH, OTIIMYHBIMHU OT OOBEMHOMN BA3KOCTH.

TTPUMEYAHHE PaccmatpuBacTcs KOHTAKT ABYX META/LUIOB C YYETOM XHMHYCCKHX CBOMCTB. Du3HMueCKH
aICOPOUPOBAHHBIE UM BCTYNMBIIHE B XHMHMYECKYIO PEAKIHIO 3JIACTHYHBIC IUICHKH HA HX MOBEPXHOCTH (KOTOPHIE
OYCHb TOHKHE), 00ECIICUMBAOT KOHTAKTHYIO Harpy3Ky. Clie0BaTe1bHO, HEM30€KCH ONPEACIICHHBIN H3HOC.

3.2 CmaspiBaromasi cmocoGHocth (lubricity): KauecTBeHHBIN TepMUH, ONMUCHIBAOIIMI
CIOCOOHOCTh JKHUIKOCTH BJIMATh Ha TPEHHE UM M3HOC MOBEPXHOCTEH, HAXOMALIMXCS MOX

Harpy3kKoH U B OTHOCUTEJIbHOM JIBIKEHUM.

TIPUMEYAHHME B HacTosAImeM METOAE CMAa3bIBAIOMAS CIOCOOHOCTH JKHAKOCTH OLCHHMBACTCA IO CICAY
H3HOCA, M3MEPACMOMY B MHKPOHAX, 00pPa3yIOLEMyCs Ha OCHMJLTHPYIOINEM IIAPHKE B KOHTAKTE C HETIOABHKHBIM
JHUCKOM, IOTPYKCHHOM B JKHIKOCTB, B ONPEACTICHHBIX H KOHTPOHMPYEMBIX YCIOBHAX.

4  Kpatkoe wu310KeHHE MeMoOa OHnpedelleHuA cma3vléarouieil. CnocooHocmu
Ou3e/lbHbIX MONTUG

4.1 O6pasew TorTMBa 06BEMOM 2 CM° TIOMEIIAETCS B UCIIBITATE/BHBIIT pesepByap HFRR u
Harpesaetcsi 10 craHgapTHO# Temmepatypsl (25 °C mmu 60 °C). IlpennoyTuTenbHOR SBISETCS
Temnepatypa 60 °C, 3a HCKIIOYEHHEM TEX CIy4aeB, KOTAa CYLIECTBYIOT OMACEHMS IO IOTepe
obpasLia 13-3a ero JETy4eCTH WK Pa3IOKeHHs BCIEACTBUE HATPEBaA.

4.2 Korza temneparypa o0pasia cTabunnsupyeTcs, JepkaTesb BUOpaTopa CO CTalbHBIM
LIAPUKOM, HE HAaXOIAIIMMCS BO BpallleHUH U Harpyskoi BenmuuHo# 200 r morpyskaercs [0 Tex

* IIpumensemcs ¢ coomsememeuu ¢ CT PK 1.9.
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NOp, TOKA [IAPUK HE BOHAET B KOHTAKT C UCIBITATENbHBIM TUCKOM, MOJHOCTBIO MOTPY KEHHBIM B
TOIUIHBO. 3aTeM LIAPHK HAYWHAET COBEPILIATh ABHKEHHUS MO HCTHPAHUIO TUCKA C Pa3MaxoM 1 MM
u yactotoii 50 I'y B Teuenne 75 muH.

4.3 Nanee mapuk yaajsieTcs W3 aepxkarens BuOparopa u ounmaercs. C npuMeHEHHEeM
100-kpaTHOrO yBeNMYEHHs, H3MEPSIFOTCA M PETHCTPUPYIOTCA pasMepbl OOJbLIOH U MaJioil oceil
crena U3Hoca.

5 Ha3nauenne U npuMeHeHHE MEeMOOA ONPede/lecHUA CMA3bIEAIOWeli CROCOGHOCIMU
OuU3eb HblX MONIUG

5.1 OGopynoBaHHe MO HACHETAHHIO AM3EIBHOrO TOIUIHBA MPEIbABISET ONpPEAENeHHbIe
TpeboBaHus K ero cmaswiBaromeil crocooHocT. COKpalneHue Cpoka CIiyKObI KOMIIOHEHTOB
aBuUratens (HampyMep, HACOCOB M MHXKEKTOPOB) 4acTO MPOUCXOAUT BCIIEACTBHE HEAOCTATOYHOMN
CMa3bIBAOLIEH CIOCOOHOCTH AU3ENBLHOTO TOILIUBA.

5.2 CBsi3b xapakTtepa pe3yabTaToB ucnbiTanuii ¢ npumeHeHneM HFRR u HencnpaBHOCTH
WHXXCKIMUOHHBIX KOMIIOHCHTOB JBHIATCJIsI BCJICACTBUE HM3HOCA, IMPOACMOHCTPUPOBAHAa B
HCIIBITAHUSAX HACOCHBIX YCTPOMCTB ¢ MPUMEHEHHEM HEKOTOPBIX BUAOB TOMUIMBA, Koraa 3¢dext
KOHMAKMHOT CMa3KH SBJAJICS (PaKTOPOM, BaXKHBIM JUIS paOOTHI OaHHBIX YCTPOWCTB.

5.3 Cnen usHoca, oOpasyroimiicst B ucnbrranmsix ¢ npumeHennem HFRR, gyBcTBUTENEH K
3arpsi3HEHUSIM B JKUOKOCTH W HCIBITATENbHBIX MarepHanax, a Takxke Temmeparype. OLeEHKH
CMas3bIBAIOIIEH CIIOCOOHOCTH YyBCTBHUTENBHBI K 3arpsA3HEHUSM, TMOJy4YE€HHBIM BO BpeMsi 0TOOpa
00pasLoB U UX XPAHEHMUSI.

5.4 Hacrosmuit meron ¢ npumeneHneM HFRR u meron ucnerranuit ASTM D 6078
MpeAHa3HaYeHbI [T OLIEHKH CMa3bIBAIOIIEH CrIocCOOHOCTH au3eNbHOro Tommea. K HacTosmemy
BPEMEHH He YCTAaHOBIIEHO a0COMIOTHOE COOTBETCTBHE MEXKAY OAHHBIMU IBYMS METOAMH.

5.5 Hacrosmuii MeTOX MOXeT HCMOJb30BAaThCA MPH OLEHKE OTHOCHTENIbHOM
3¢ (peKTUBHOCTH [U3ENbHBIX TOIUIMB B YaCTH MPEAOTBPAlEHHS W3HOCA TOIUIHBHOTO
obopynoBaHust B ycCIOBUAX HCHbITaHHi. COOTBETCTBHE pPE3YJILTATOB MCIBITAHUII COIIACHO
ONKCHIBAEMOMY METONY U OKCIUTYaTALHOHHBIX XapaKTEPUCTHK CHCTEM HarHETaHWs TOIUINBA
TIOKa HE YCTaHOBIIEHO.

5.6 JlaHHbIi MeTOn pas3paboTaH IJIi OLEHKH CBOWCTB KOHTAKTHO#H cMaskh. DddekTsr
BJIMSHUS BSI3KOCTH Ha CMA3bIBAIOMIYI0 CHOCOOHOCTP MUHMMHM3HMPOBAHbI, XOTSA U HE YCTPaHEHBI
HOJIHOCTBIO.

6 Anmapatypa

6.1 VYcrpoiicTBO, COBepIIAOILEe BO3BPATHO-TIOCTYNATEIbHOE MBIDKEHHE C BBICOKOM
gacroroit (HFRR), (cM. PucyHok 1), ciocoGHoe mepems cTanbHOM apuk ¢ Harpy3koit 200 o
HETIO/IBM)KHBII CTaJIbHOH JUCK, IOJHOCTBIO MOTPYKEHHBIN B UCHbIMYeMoe TOILMBO. Heobxooum
pasmax nsrmokeHHH 1 MM npu gacrore 50 I'. JIBmkeHHMs COBEpLIAIOTCS B TedeHHE 75 MHH.
VYcnoBust 9KCIUTyaTaldu NOJHOCTBIO niprBeaeHbl B Tabmuie 1.

6.2 HcnbiTaTenbHbI pe3epByap, CIOCOOHBII YMECTHTb MCHBITATEIbHbIA JUCK B
HEMOJBMXKHOM TIOJIOXKEHHH B HCIHBITHIBAEMOM oOOpasume TomiuBa. Temmepatypa OQHHOZO
pe3epByapa W KOHCHCTEHLHs TOIUIMBA B HEM IOJUIEPXKHMBAKOTCS IOCPEACTBOM OJH3KO
PaCIOJIOXKEHHOTO YIIPaBIIEMOr0 3JIEKTPOHAT PEBATEISL.
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McnbiTaTenbHas
nnacTuHa(guck)

PucyHok 1- Cxema yCTpoOlcTBa, COBEpPLUAIOLLEr0 BO3BPATHO-NOCTYNaTe/lbHOe
ABWXeHMe ¢ BbICOKOW YacToTol (HFRR) (oCHacTKa He MoKa3aHa)

Tabnunua 1- YCcnoBusa UcnblTaHWi

Moka3atenb Ycnosua
O6bem obpasua Tonnmea, cm3 2,00 +0,20
Pa3max TpyLero ABvXeHus, MM 1,00 £0,02
Yacrora, Iy, 50+1
25 %2
Temnepatypa o6pasua, °C nnm
60 £2
OTHOCUTENbHAsA BNaXXHOCTb, % >30
Mpunaraemas Harpyska, r 200+ 1
Bpems mcnbITaHWii, MUH 75,0+ 0,1
MMoBepXHOCTb BaHHbI, CM2 6+ 1

6.3 YCTpOICTBO KOHTPONS, MpeAHa3Ha4YeHHOe [/ KOHTPONA pasmaxa [ABVKEHWNA,
4acToTbl, TeMnepaTypbl pe3epsyapa, CW/bl TPEHWUSA, KOHTAKTHOIO 3/1eKTPUYECKOro MnoTeHuuana,
BPEMEHW WUCMbITaHWI C 3M1eKTPOHHOM CUCTEMOI c6opa AaHHbIX U yNpaBneHus.

6.4 MuKpocKomn, crnocobHbIn aaTb yBenuyeHue BO 100-kpat ¢ warom 0,10 MM 1
pa3peLueHnem 0,01 Mm.

MWKpOMETP C NPeaMETHLIM CTEKIOM, C LieHOl AeneHns wkanbl 0,01 mm.

6.5 BaHHa O0uMCTKM, OECLIOBHbIA 6GaK W3 HepXKaBelLWed CTannm C  MOAXOAsLLEN
BMECTUTENbHOCTLIO ANS MPOBEAEHWS Y/bTPa3BYKOBOA OUUCTKM C BO3MOXHOCTbHO MNOfayu
MOLLHOCTM ynbTpa3syka 40 BT um 6osee.

6.6 CyLuka, cofepalias CyLUWbHbIA areHT, CnocobHas BMeCTUTb UCMbITaTeNbHbIe AUCKU,
LUapyKKn 1 Apyroe 060pynoBaHue.
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IIpumensiemvie  cpeocmea  usmepenuii  OONJCHbI  NPOUMU  UCHBIMANHUSL C  YeNbIO
VMGEPHCOCHUSL MUNA WY MEMPONOSUYECKYIO ammecmayuio u Obime NOGepeHsbl CONACHO
COOMBEMCMBYIOWUM HOPMAMUBHBIM OOKYMEHMAM.

7 PeakTHBBI H MaTepHAaJIbI

7.1 AueToH, peakTuB

[MPUMEYAHUME Aneton BocmiameHseM. [1aps1 MOTYT AaTh BCIIBIIKY IUTAMCHH.

7.2 Cxatblii BO3MYX, comepxaruuii He 6osee 0,1 ppmv yerne6o0opooos n 50,0 ppmv BOAbL.

[MPUMEYAHHME Ckarelif ra3 moA BEICOKAM JaBlICHHEM. B MPHCYTCTBHE BOCIUIAMEHSIOMMXCSA MAaTCPHAIOB
TIPUMCHATH C KPAHHEH OCTOPOKHOCTBIO.

7.3 TlepuaTku, YuCThIE, O€3 MBUIH, XJIONKOBBIE, OMHOPA30BbIE.

7.4 O0pa3oBBIe KUIKOCTH:

7.4.1 Xunkocts Tuna A — O6pasel] ¢ BLICOKOi CMa3bIBaIOLIEH CIIOCOOHOCTHIO

ITPUMEYAHWE O6paseln BOCIIIAMEHAEM.

XpaHUTh B YHUCTOM COCyae U3 OOPOCHIMKATHOTO CTEKJA C KPBIIKOH C MOKPHITHEM H3
QTIOMUHMEBOH (DONBrH  MJIM  METAIUYECKOM  HpOOGOOMOOPHUK, TONHOCTBIO IOKPBITOM
3TMOKCUIHOM CMOJION. XpaHUTh B TEMHOM MECTE.

7.4.2 Xunxoctb Tvna B — O6paser ¢ Hu3koi cMa3bIBaOLIeil CHIOCOOHOCTBIO.

TMPUMEYAHUE Ob6pa3zen BociiaMeHaeM. Bpearsie ncnapeHns.

XpaHUTh B YHUCTOM cOCynae U3 OOPOCHIMKATHOIO CTEKJA C KPBIIKOH C MOKPHITHEM H3
AMIOMUHUEBOW (DOMBrH WM  METaJUTHUECKOM MpO60OMOOPHUK, TIONHOCTBIO TMOKPBITOM
3MOKCUIHON cMOJION. XpaHUTh B TEMHOM MECTE.

7.5 HWcnbeiratencHbiii  mapuk, (cremenp 24 cormacHo cranmapty ANSI B3.12),
WU3TOTOBJIEHHBIM M3 craiud coryacHo craHmapty AISI E-52100, mmamerpom 6,00 MM, ¢
TBepAOCThIO 10 PokBesuty 58 - 66 mo mxkane «C», B coorserctBun ¢ ASTM E 18 u rmaaxocTeio
noeepxHOCTU He Gonee 0,05 MkMm R,

7.6 UcnbiTatenbHblil quck, nuametpoM 10 mm u3 cranu 6 coomeememeuu ¢ AISI E-52100
H3TOTOBJICHHBIH M3 OTOXOKEHHOI'O CTEPIKHSA, MMMl TBepaocTs no Bukkepcy «HV 30,» B
coorserctBu ¢ ASTM E 92, nomep mxanbl 190-210, BbIpe3aHHblif, HUTH(OBAaHHBIA U
MOJIMPOBAHHBIH IO IIAKOCTH TIOBepXHOCTH He Gonee 0,02 MM R,.

7.7 Tonyon, peakTus

I[TPUMEYAHUWE Toayoun BocmiaMeHseM. Bapixanue mapoB BpeIHO.

7.8 Ilerka, U3 YMCTSIIEH TKaHW, NI TOHKOU paboTel, OecrbiibHas, 0e3 COmep:KaHMA
YIJIEBOIOPOAOB, OTHOPA30Basl.

8 OT106op 00pa3uoB U HPOGOOMOOPHUKOE N HUX

8.1 OOpasupl OOMKHBI OTOMpPATbCAd B COOTBETCTBHM C MPOIENYPOH, OIMMCAHHON B
ASTM D 4057 i ASTM D 4177 (npu omcymcmesuu opy2ux yciosuii).

8.2 BenencTBue 4yBCTBUTENBHOCTH PE3YJIBTATOB U3MEPEHHI cMa3biBaroIeil cnocoOHOCTH
K 3arpsisHEHWIM, npoboombopruxy A OOpasLOB MOJKHBL ObITh W3 META/UIA, MOJHOCTHIO
MOKPBITOrO SMOKCUIHOM CMOJIOH, SHTapHOrO OOPOCHJIMKATHOTO CTekjaa win u3 (ropomiacra
(PTFE), uncThle U MPOMBITEIE NIEPEN IPHUMEHEHHEM, 0 KpaiiHell mepe, 3 pasa, MCIBITHIBAEMBIM
npoaykrom, coeracio ASTM D 4306.

8.3 IlpenmoyTuTenbHbl HOBBIE HPOOOOMOOPHUKYU, HO €CIIM OHU HENOCTYIHBI, B
ASTM D 4306 npuBomsrcss ykasaHus MO NPOLEAYpPaM OUHUCTKH HPOOOOMOOPHUKOE KaKAOTO
THIIA.
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9 IMoaroroBka annapatypbl

9.1 UcnerraTenpHble AUCKH, (TIPU MOJIYYEHHH):
9.1.1 HoBple AMCKM JOMKHBI XPaHHUTbCA B TONyoOJie, MO KpaWHed Mmepe, 12 4 mepen

OYHCTKOM, Kak omucano B 9.1.2 ~9.1.5.

9.1.2 HeobxoaumMo AOCTaTh JUCKH U3 TOJIyOJia U MOMECTUTh WX B YMCTHIH JaGOpaTOpHbIH
crakad. Hanmmure [OCTaTOUHOE KONHYECTBO TONYOJa B CTaKaH, YTOOBI OH HMOJIHOCTBIO MOKPBUT
JOUCKH.

9.1.3 TloMecTUTb CTaKaH B YJIbTPa3ByKOBOH OUUCTUTEND U BKIIOUUTh €0 Ha 7 MHUH.

9.1.4 YnepxuBaTh BCE OUYHIIEHHblE TUCKH ¢ MOMOLIbK) YUCTOTrO NMUHIETA. YAAJIUTb U3
CTaKaHa JJUCKU U MOBTOPUTH MPOLIENYPY MO OUYKHCTKE cornacHo 9.1.2 ¢ npuMeHeHneM aLEeTOHA B
TeYeHHE 2 MHH.

9.1.5 BricyIIUTh AUCKU U XPAHUTb UX B CY LUIHJIKE.
TTPUMEYAHHME IIpoueaypa cymkH MOKET OBITh 3aKOHYEHA 001yBOM C)KATHIM BO3IYXOM NPH JABJICHHH OT
140 xITa xo 210 kITa.

9.2 HcnpTaTenbHble MWapUKH (TIPH MOy YeHUH)
IMMapuku momxkHEl OBITH OYHINEHBI C NPUMEHEHHEM TOH e NPOLENyphl COIJIacHO

9.1.1 = 9.1.5, Kak u 0J1s1 AUCKOB.

9.3 O6opynoanue

Bce obopynoBaHHe U NpUCTIOCOOJIEHHs, KOTOPble KOHTAKTHPYIOT C IUCKAMH, LIapUKaMH
HUJIIN TOIUIMBOM, AOJIXKHO 6]:]Tb TWATCJbHO OYUIUCHO C MNOMOILUBKY TOJYOJd, BBICYINEHO H
TIPOIIOTIOCKAHO ALETOHOM. BBICYy INTL K XpaHHUTBH 060py NOBAaHKE B CY IHJIKE.

10 IIpopepka HMCMBITATENBHON ANNAPATYPBI

10.1 IIposepuTh NPaBIILHOCTb KOHTPOJS TEMIIEPAaTypbl pe3epByapa C IMOMOLIBIO
nosepenno20 N3MEPHUTENS TEMIEPATy PhL

10.2 IIpoBeputb 4acToTy BUOpATOpa C NOMOLLBIO HOGEPEHHO20 YaCTOTOMEPA.

10.3 IIposeputh pa3Max TPYLIETO ABKKCHUA MOCPEACTBOM H3MEPEHUs cliela U3HOCa Ha
IHICKE C NOMOILLBI0 HO6EPEHHO20 MHUKDPOCKOIA, MOCINE NMPOBEACHUSA UCIBITAHUS C NPUMEHEHHEM
obpasmoBoii skuakocTH THHa B. Berects mupHHy cnema W3 €ro IJIHHBI IS TIOJYYEeHUS
peanbHON BEIMYMHBI Pa3Maxa.

10.4 TIlposepuTh BpeMs HCHBITAHMH C TIOMOIUBIO HO6epPeHHO20 CeKyHmoMepa (1o
JKEJIAHUIO).

10.5 IlpoBepuTh XapakTEpPUCTUKU HCHBITATENILHOM ammapaTtypbl U €€ TOYHOCTb, IO
KpaliHel Mepe, IOCHE KaXIOro JBajJilaTOrO HMCMBITAHUS MOCPEACTBOM IPOBEPKU KaXKAOil
00pa31oBOi JKHAKOCTH B COOTBETCTBMH C IPOLIENYpPaMu, OMHCAHHBIMU B OAHHOM paslele.
IIposecTu ABa HCHBITAHKS C KaXKAOHU XKHMIAKOCTBIO NPH TOH TeMIeparype, Uil KOTOPOH ammapaT
nposepsiercss. Ecim pasauma mexay muamerpamu (Oaree — WSD) nByx cienoB m3HOca IS
Kakoi-mbo xkuakoct Oosiee 80 MKM, TO HeoO6X0Oumvl NANBHEUINIME WCIBITAHUS WIH
KOPPEKTHpPYIOIHe MEHCTBUsI 1O TNPOBEPKE XapaKTepPUCTHK ammapaTypbl H €€ TOYHOCTH.
IIposepounvie UCTIbITaHNsI UK KOPPEKTUPYIOIUE NEHCTBUS TakkKe He0OX00UMbl, €CITH CpeIHee
3Ha4YEeHHE PE3yJIbTATOB JIBYX HCIBITAHHH pasimuvaercs Oonee 4yem Ha 80 MKM OT CpemHEro
3Ha4UEHMs TUAMETPOB JUIsl xkuakocTd Tuna A u B npu 25 °C u 60 °C.

11  Hopsinox ucnstmanuii

11.1 B Tabnuue 1 npuBeneHs! yCIOBUS UCTIBITAHUIL.
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11.2 Heobxo0umo ctporoe cobmoaeHre MpaBuil OYMCTKH H YCTaHOBJIEHHbIX polenyp. Bo
BpeMs efiCTBHII MO YCTAHOBKE U MEPEMELICHHIO, 3aIUTHTh OYHIICHHBIE YaCTH UCIbITaTEIBHBIX
NPUHAUIEKHOCTEH (AMCKM, IIAPUKKM, pe3epByap ¢ NPUCHOCOONEHHUs) OT 3arpA3HEeHHi
HOCPENCTBOM HCHONB30BAHUSA YHUCTOTO MHUHLETAa W HCTIONb30BAHMA YHCTBIX XJIOMYaTOOY MAaKHbIX
nepyaTok.

11.3 Hcmone3ys NHMHLET, MOMECTHTh HCIBITATENBHBIN JUCK B pes3epByap, Onecrammeii
CTOPOHOIl BBepx. 3akpenuTb AWCK W pe3epByap B ammapare. OOecrneunTh NpaBHIBHOCTb
YCTaHOBKH TepMomnapbl B pe3epByape. OOecrneunTb BENHYMHY OTHOCHUTENBHOW BJIAXXHOCTH B
naboparopuu 6omnee 30 %.

11.4 Hcnonb3ys NMHLET, MOMECTUTh IIAPUK B JAEP:KAaTelb U NPHKPENMTb ACPXKATENb K
BUOpaTopy. OOecnedunTb TrOPU3OHTAJIbHOE IOJNOXKEHHE JepxaTesil mepel] OKOHYATEIbHBIM
3aKpETJICHHEM yCTaHOBKH.

11.5 Ucnone3ys nunerky, noMectuts (2,0 + 0,2) CM’ HCTIBITHIBAEMOTO TOILTHBA B BaHHY.

11.6 VYCTaHOBHTb KOHTPOJNHPYEMYK0 TEMNEpaTypy COOTBETCTBYIOIIEMY HCIBITAHHUIO
3HayeHno (25 °C umu 60 °C, npemnoururenbHo 60 °C, cMm. 4.1) M BKIIOYHTH HArpeBaTelb.
VY cTaHOBUTB pasMax IBIWKEHHUIT paBHbIM 1 MM. Y CTaHOBHUTB YacToTy KosiebaHuii pasHoit 50 I'ny,

11.7 Korma temmepatypa crabuin3upyeTcsi, MOIPy3WTh JepKaTellb U MOJBECUTb TIPy3
maccoii 200 r. Bkiro4uTs BUOpaTOp.

11.8 IlpoBomuTe ucnbiTaHue B TeueHHe 75 MuH. Ilocine BBINONHEHHA HCIBITAHUA,
BBIKJIFOYHTh BHOpaTOp M Harpesarelb. IIOAHATH pbidar BUOpaTOpa M YHANUTh OepiKaTeNb C
MIAPHUKOM.,

11.9 IlpomsbITh mapuk (HaXOAAINMICS B IepikaTelie) MOKIIUM PacTBOPOM H BbITEPEThb
TKaHb!0. cromb3yst epMaHeHTHBINA MapKep, OTMETUTD (OOBECTH) CIIe] H3HOCA Ha ILIAPUKE.

11.10 Ypanuts pe3epByap U NPaBUIBHO yTHINU3HPOBATH 00pasel TOIUIMBA. Y IAINTh JUCK
U TPOTEepPeTh ero HA4YhCTO. lIOMEecTHTh OWUCK B npo060omoopHux (INACTUKOBBINA MaKeT),
HpeBapUTENIbHO IPOMAPKHUPOBAHHBIN CHIELUABHO JIs1 JAHHOT'O UCTIBITAHMS.

11.11 TTomecTuTh neprkaTensb MapuKa MOA MUKPOCKOII U U3MEPHTh AHAMETP ClIEAa U3HOCA
B cooTBeTCcTBUU ¢ Paznenom 12.

11.12 Tlocne w3MepeHus Cliena W3HOCA, YAAIUTH IIAPUK K3 ACPIKATENST W MOMECTHTD
MapUK B #POOOOMOOPHUK C TUCKOM.

12 H3mepeHue ciaeaa u3Hoca

12.1 BxioYHTP TOACBETKY MHKPOCKONAa K YCTaHOBUTH 100-KpaTHOE YBeJHUYEHHE
n300pakeHNs [IapHKa.

12.2 CdoxycupoBaTh MHKPOCKOI K MEPEMEIICHUEM CTOJHMKA HEOOXOXMMO NOOUTHCA,
YTOOBI ClIeT] H3HOCA HAXOOUICA B LIEHTpPE IO HaOMIOAeHUA.

12.3 IIpunokutsb cien U3HOCA K TOYKE OTCHETA LIKAJIbl C MOMOIIBIO Py4eK YrpaBjieHHs
cronukoM. M3Meputs GonbInyio ock ciena ¢ TouHocThio 0,01 MM. 3aperucTpupoBarh pe3yJbraTt
B IIPOTOKOJIE.

12.4 AHanoru4Ho U3MEPUTHh MaJylo ocbh ciiefia ¢ ToynocThio 0,01 MMm. 3apeructpupoBars
Pe3yJIbTaT B IIPOTOKOJIE.

12.5 3aperucrpupoBaTh COCTOSAHHE OONACTH M3HOCA, e€ciM 00JacTb OTJIMYAeTCsl OT
CTaHIAPTHOM (HampuMep, LBET OCKOJIKOB, HEOObIYHbIE YaCTHIIBI HIIM KaPTHHA M3HOCA, BUOMMOE
HCTHPAHHE U T.J.), @ TAKXKE MPUCYTCTBHE YaCTHILL B pe3epByape.

13  Pacuer

13.1 Inamerp ciena U3HOCA PACCUHTBIBACTCS Clenyomum obpasom no Qopmyne (1):
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WSD — (M + N)/2x 1000, (1)

rae WSD — nuaMeTp cienia H3HOCA, MKM,
M — nnuHa 60nBLIOH OCH, MM,
N — nivHa MaJioi OCH, MM.

14 OTtyerHOCTBH

14.1 B oryete cnenyer npuBecTd HHHOPMALIUIO:

14.1.1 Oynunae Gonblod U Majoi oceii ¢ TouHOCTBIO 10 0,01 MM U BeJHYMHY AUAMETpPa
ciefa U3HOCA C TOUHOCTBIO 10 MKM.

14.1.2 Onncanue NOBEPXHOCTH CliE1a H3HOCA.

14.1.3 Temmnepatypy obpasia Tormmsa.

14.1.4 Onucanue obpasua TorMBa U gaty orbopa obpasua.

14.1.5 Unentudukaumo oOpas3Los.

14.1.6 laty npoBeAeHUs HCIBITAHUI.

14.1.7 JIroOble OTKJIOHEHHMS OT yCJIOBHI HCTIBITAHU, TPUBeAeHHBbIX B Tabnuue 1.

15 To4HOCTBH H CHCTEMATHYECKAS MOrPENIHOCTb H3IMEPEeHHil

15.1 TouHoCTB

Bompoc 0 TOYHOCTH HCCNEAOBaH IJii THIIOB TOIUIMBA, HCHBITAHUS KOTOPBIX MAaju
auaMerpsl crnena nsHoca ot 143 mMxm mo 772 mim npu 25 °C (ot 175 mxm go 1000 MM mpu
60 °C). JlaHHBIE IO TOYHOCTH HCCICAOBAIHCH B XOIE OCYINECTBJIEHHS COBMECTHOM MPOTPaMMbl
B 1995 r., B kxoropoil yuactBoBaysu naboparopum CIIIA u epponeiickue sabopaTopuu.
HUcnerTeiBanuchk 9 TUIIOB pasmuyHbix oOpasuos. Kaknas naboparopus nonyumna 18 obpasuos
nnst ucnbiTanuit. O6pasibl 00e3IyYeHbl, TO €CTh MOBTOPSIOIINECS SK3eMIULIPbl HE H3BECTHbBI
omepatopy. OcyliecTBieHa ciy4aiiHas MOCAeA0BaTebHOCTh UCIIBITAHUE, kKaxas JabopaTopus
IpHBJieKana K paboTaM OJHOTO U TOrO JKe OIEpaTopa Ha ONHOM U TOM ke 00OpyIOBaHHH MpPU
ucnbiTaHuy Beex 18 obpasuos. 9 naboparopuii ucnonbzosaaun HFRR npu temmeparype 25 °C,
10 nabopaTopuii UCIIOAB30BAJIH TO 3Ke npucnocodnenue mpu 60 °C.

15.1.1 Paznuune Mexny ABYMs pe3yJIbTaTaMd HCIIBITAHHUM, [MOJNyYEHHbIMU OJHUM U TEM
XK€ OIepaTopoM Ha OTHOM M TOM ke 00OpYAOBaHHMHU IPH IIOCTOSHHBIX YCIOBHAX MCIBITAHUN W
I WAEHTUYHBIX MAaTepPHUaloB, B MOJTOCPOYHOM IUIAHE, IMPHU HOPMAJIBHBIX M MPaBIUIBHBIX
IpoLEenypax OCYIIECTBICHUS HCIBITAHHI, MOXET TIIPEBBICUTh CIEAYIOIlee 3HAYCHUCE
(TOBTOPSAEMOCTH) TOJIBKO B OFHOM Cllydae U3 ABa/LaTH:

IIosropsiemocTs npu 25 °C cocTaBiseT 62 MKM,
ITosropsiemocTs npu 60 °C cocraisier 80 MKM.

15.1.2 Paznuuue Mexay OBYMS ONWHOYHBIMM M HE3aBUCHUMBIMH Pe3YJIETaTaMI,
MOJTyYeHHBIMH PA3NYHBIMU OlepaTopamu, pabOTarIMUMU B Pa3IHYHbIX J1a0OPATOPHAX C
HUOEGHTUYHBIME MaTepuajlaMy, B IOJTOCPOYHOM IUIaHE, NPH HOPMAJBHBIX H IPaBUJIBHBIX
IMpoLeNypax OCYIIECTBICHUS HCIBITAHHI, MOXET IIPEBBICHUTH CIEAYIOIIee 3HAYCHUE
(BOCIIPOM3BOAMMOCTH) TOJIBKO B OXHOM CIIy4ae U3 ABaALATH:

Bocnpoussogumocts npu 25 °C cocrapmster 127 Mkm,
Bocnpoussoaumocts npu 60 °C coctasnser 136 Mxm.

15.2 CucremaTiueckasi OrpeniHoCThb

Hacrosimuii MeTon HCHBITAHUI He MMeEeT CHUCTEMAaTHUYECKOW IMOTPeLIHOCTU BCIENCTBHE
TOrO, YTO CMa3bIBAIOINAs CHOCOOHOCTH HE SBISETCS (DYHOAMEHTAIbHBIM H H3MEPSIEMbIM
CBOMCTBOM JKHAKOCTH ¥ TAKUM 00pa3oM, OLIEHHUBAETCs B PAMKax QaHHOIO METOAA.
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IHpunoxncenue J].A

(ungpopmayuonnoe)
Ceedenus o ¢ meuu zocyoap neix (Mexczocyoap HBIX) Oay
CCHULOUHBIM MEICOYHAPOOHBIM ( papmam (MeNcOyHapoOHbIM OOKYMeHmAM)

Ceedenust 0 coomeemcmeu 20CyOAPCMEERHBIX (MENC2OCYOaPCMEEHHBIX) CHIAHOAPMOS
CCLUIOYHBIM  MENCOYHAPOOHBIM CIANOAPMAM (MENCOYHAPOOHBIM OOKYMEHMAaM) HpUEeOeHsl 8
Tabnuye J[.A.1.

Tabauua .A.1 — Ceedenus o coomsemcmeun 2ocyO0apCmeenisix (Mexczocyoapcmeenuix)
3

4

Obosnavenue u HaumeHosanUe
MEMHCOYHAPOOHO20 CAHOapmA,
MENHCOYHAPOOHO20 OOKYMEHMA

Cmenens Obosnauenue u Haumenoeanue
COOMBEMCMBUA |  20CYOAPCMBEHHOZ0 CIIAHOGPMA

ASTM D 4057-06 Practice for Manual = CTPKHCO 3170-2006 Hegpmeo
Sampling of Petroleum and Petroleum u neghmenpoOyKkmel pyunvie
Products (Cmanoapmmuas memoouxa MemoOvl Ombopa npod

PYuHO20 ombopa npod nedpmu u
Heghmenpooykmos)
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YK 662.753:665.633 MKC 75.160.20

KiaoueBbie cjioBa: KOHMAKNHoe CMa3bIBaAHHE, AU3ECJIbHOE  TOILNIMBO, TPEHHUE,
CMa3bIBarOas Cl'IOCO6HOCTI>7 HU3HOC

10
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