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Mpegucnosune

1 NOAIrOTOB/IEH ®epepasibHbIM rOCY4apCTBEHHLIM YHUTAPHLIM NPeAnpUATUEM
«Bcepoccuincknii  HayvHo-nccnegoBaTe/lbCKUn MHCTUTYT CTaHgapTusaumMm mMaTepuasnoB t
TexHonornn» (Pryr «BHM CMT») Ha ocHOBe COBCTBEHHOr0 ayTEHTUYHOIO NepeBoja Ha
pycckuii A3bIK CTaH4apTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum komuTeTOM Mo cTaHgaptu3aumm TK 160 «[lMpogykums
HeITEXMMNYECKOTO KOMI/IeKca

3 YTBEPX/EH W BBEJEH B IEVICTBVE Mprka3som PefepasibHOroO areHTcTsa no
TEXHUYECKOMY perymposaHuio 1 metponorun ot 10 doeBpans 2015 r. Ne 70-ct

4 HacToAwmin ctaHgapT maeHtndeH ctaHgapty ACTM [ 5917-12 «CraHgapTHblIi
MeTO, OnpefesieHvs cnefoB npuMeceli B MOHO LMKINYECKMX apoMaTUYecknx YrneBogo-
pofax rasoBoii xpoMaTorpadmeli ¢ BHeLWHe kanmbpoBkoli» (ASTMD 5917-12 «Standard
test method for trace impurities in monocyclic aromatic hydrocarbons by gas chromatog-
raphy and external calibration»).

HavmeHoBaHMe HacToALEero craHgapTa W3MEHEeHO OTHOCUTENIbHO HavMeHOBaHUA
ykasaHHoro crtaHgapta ACTM gna npvsefeHua B coortsetctBue ¢ OCT P 1.5-2012
(nyHkT 3.5).

Mpy NpUMEHEHUM HACTOALLErO CTaHAapTa PeKoMeHAyeTCs MCMOoNb30BaTb BMECTO
CCbINIOYHbIX cTaHaapTtoB ACTM COOTBETCTBYHOLME MM HauMOHaslbHble cTaHdapTbl Poc-
CuiicKon depepaumn U MeXrocyJapCcTBeHHble CTaHA4apTbl, CBEAEHNA O KOTOPbLIX npusese-
Hbl B OMOMIHUTENILHOM Npuioxexnun OA

5 BBEJEH BIEPBbIE
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MpaBuna npuMeHeHWs HacTodwero crtaHpaprta yctaHoBneHol B TOCT P
1.0-2012 (pa3gen 8).MHgopmaums 06 M3MEHEHMAX K HacToswemy cTaHgapTty nybnu-
KyeTCsi B eXerogHom (Nno COCTOSAHMIO Ha 1 siHBaps TeKyulero roga) MHOpMauMOHHOM
ykasaTtene «HaunoHasbHble cTaHAapTbl», a oduumasbHbIi TEKCT U3MEHEHWA W No-
NpaBoK - B eXeMeCcAYHOM MHPOPMaLMOHHOM yKa3aTene «HauMoHasbHble cTaHgapTbi».
B cnyyae nepecmoTpa (3amMeHbl) WM OTMEHblI HaACTOALLEero cTaHjapTa COOTBeT-
CTBylOLLEe yBeAoM/eHe 6yaeT onyb/MKOBaHO B GAMKaLLEM BbIMYCKE €XeMeCsAYHOro
MHOpPMaUMOHHOTO yKasaTtensa «HauuoHasnbHble cTaHAapTbi». CooTBeTCTByHOLW AN
nHdhopmauusi, yBeAOM/IEHNE U TEKCThl pasMeLlaTcs Takke B MHOPMALMOHHON cu-
cTeme 06Llero nNosb30BaHnA - Ha ogomumnanbHOM canTe degepanbHOro areHTcTBa no

TeXHNUYECKOMY PEerysiMpoBaHuio n MeTposiorum B ceTu MHTepHeT (gost.ru).

© CraHpapTuHg opm, 2015
Hactoswuii ctaHgapT He MOXeT ObiTb MOSIHOCTLIO WM YacTUYHO BOCMPOU3BELEH,
TUPaXUPOBaH U pacrnpocTpaHeH B kavecTBe OMUMaIbHONO M3faHusa 6e3 paspeLleHust

®defepasnibHOr0 areHTCTBa Mo TEXHUYECKOMY PEery/siMpoBaHuio 1 METPOorin
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HAUWOHANBbHbLIN CTAHOAPT POCCUWMCKOW OEAEPALUNN

YIrNeBOAOPOAbI APOMATUYECKWE MOHOUMKITMYECKUME
OnpepeneHne MMKpoNpUMeceii METOIOM ra30BO XxpomaTtorpadgum

C UCNOJIb30BaHMEM BHELLHEN KannbpoBKM
Monocyclic aromatic hydrocarbons. Determination of trace Impurities by gas chromatog-

raphy test method using the external calibration

Jata BBeeHnsa-2016 -01-01

1 O6nacTtb NpMMeHeHus

11 HacTtoswwini cTaHZapT pacrnpoCTPaHSeTCs Ha MOHOUMK/IMYECKME apoMaTuye-
CKvie yrneBofopoabl: TO/Yyosl, CMEeCb KCW/IOMOB U /I-KCUMOJ/ W yCTaHaB/MBaeT MeTof onpe-
AeneHns mukponpumeceii (cnefoB) HeapoMaTUYeckmx YrneBofopoA0B METOAO0M ra3oBoi
Xpomartorpadum C MCrnonb30BaHWEM BHELUHEWN KasIMOPOBKW. 3TO NO3BONSAET ONpeaenuntb
YUCTOTY TOYON1a, CMELUAaHHbIX KCU/OM0B, UK N-Keunona. Ansa kanMbpoBkU razoxpomMarto-
rpachnyeckoil cMcTeMbl MCMOSL3YHOT METOA BHELUHEro cTaHgapTa.

B ananornyHom metoge no ctaHgapty ACTM [ 2360 o119 kanMbpoBKM UCMONb3YOT
MeTO/, BHYTPEHHero craHgapra.

1.2 Mo meToay HaCTOALWEro craHgapTa MOXHO onpefenuTb cofepxaHuve anuda-
TUYECKNX YrnesoAopoaos, coaepxawmx ot 1 go 10 aTomoB yrnepoga (0T MeTaHa [0 fe-
KaHa), KoHueHTpauwmei ot 0,001 % macc, o 2 500 % macc.

121 Hebonblioe konmuectBo 6eH30/1a B CMECU KCWMOMO0B WU N-KCU0Na MOXET
HEe OT/IMYaTbCA OT HeapoMaTW4YeCcKUX COeAVHEHWUA W onpefenseTcss COBMECTHO C HUMM
(cm. pasgen 6.1).

1.3 Mo meTody HaCTOSALWEro cTaH4apTa MOXHO OBHapYXUTb MPUMECU MOHOLMKN-
Yyeckmx apoMaTUyecKmx YrneBofoponoB, codepxalimx or 6 go 10 atomoB yrnepoga (oT
6eH30/1a A0 apoMaTunyeckux coepuHeHwii Cro), KoHueHTpauueid or 0,001 % macc, Ho
1,000 % macc.

1.4 TlpaBuna OKPYrNeHWsi pe3ynbTaTOB WCMbITaHWiA MpU onpeaeneHunm COoOTBET-
cTBMA cneumdmkaumsam yctaHosneHbl B ACTM E 29.

1.5 3HaueHus B egnHuLax cuctembl CU cumTaloTca ctaH4apTHbIMU.

1.6 B HacTosilem cTaHapTe He NPefyCMOTPEHO PacCMOTPEHWEe BCEX BOMPOCOB

obecneyeHnss 6e30MacHOCTM, CBA3aHHbLIX C €ro MUCnosib3oBaHveM. [lofb3oBaTeNb CTaH-

N3paHve opuunansHoe
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[lapTa HeceT OTBETCTBEHHOCTb 3a 0b6ecneveHue COOTBETCTBYHLLMX Mep 6e3onacHocTU U
OXpaHbl 3[10p0OBbSi U onpefensieT LenecoobpasHOCTb MPUMEHEHUS 3aKOHOAATE bHbIX
orpaHuuYeHuin nepes ero ncnonb3oBaHveM. NpegocTepexeHre NpuBeaeHo B pasgene 9.

2 HopmaTuBHbIE CCbIKK

B HacTosleM cTaHfapTe WCMNosib30BaHbl HOPMATMBHbIE CCbUIKM Ha CregyroLive
CTaHaapThl:

2.1 CraHgapTtbl ACTMI)

ACTM [ 841 Cneundukaumss Ha Tonyon Keanudpmkaumm p[asi HATpOBaHMS
(ASTM D 841, Specification for nitration grade toluene)

ACTM [, 2360 MeTog onpefeneHns MUKPONPUMECEi B MOHO LMKMYECKMX apoma-
TMYECKMX YINeBoAopodax C MOMOLLbI0 rasoBoit xpomatorpacum (ASTM D 2360, Test
method for trace impurities in monocyclic aromatic hydrocarbons by gas chromatography)

ACTM [ 3437 [lpaktvka oT60pa nMpob M 06paleHUss C XUOKAMU LMKINYECKUMU
npoayktamu (ASTM D 3437, Practice for sampling and handling liquid cyclic products)

ACTM [ 4052 MeTtoa onpegeneHnss NA0THOCTW, OTHOCWUTE/IbHON MN/I0THOCTM U
naoTHoCcTM no APl xuakocTei umucpoBbIM nAoTHomepoM (ASTM D 4052, Test method for
density, relative density, and API gravity of liquids by digital density meter)

ACTM [4307 lMpakTvka NpUroToB/IEHNSI CMECEN XMAKOCTEW A/ UCNO/Ib30BaHNS B
KauecTBe aHanuTuyeckux crtaHgaptoB (ASTM D 4307, Practice for preparation of liquid
blends for use as analytical standards)

ACTM 4790 TepmuHonorua apomartuyeckmx yrneBo4oposoB M POACTBEHHbLIX XU-
Muyecknx coeguHeHuin (ASTM D 4790, Terminology of aromatic hydrocarbons and related
chemicals)

ACTM [ 5136 Cnreuyudmkaums Ha N-KCUIon BbICOKOM uncToTbl (ASTM D 5136,
Specification for high purity p-xylene)

ACTM [ 5211 Cneuudvkaumsa Ha KCWIo/ Cbipbe AN NPOM3BOACTBA J1-KCuiona
(ASTM D 5211, Specification for xylenes for p-xylene feedstock)

ACTM [, 6526 AHanus Toslyona MeTOAOM ra3oBoii xpomartorpadmm c ncnosib3oBa-
HMEeM KanuanspHon konoHkm (ASTM D 6526, Test method for analysis of toluene by capil-

lary column gas chromatography)

h ¥YTouHuTb ccbinkm Ha ctaHgapTel ACTM MOXHO Ha caiite ACTM, vwwyv.astm.org unm B
cnyx6e noaaepxkn kmeHtoB ACTM: service@astm.org. B H(popmaLMoOHHOM TOME eXerogHoro
cbopHuka ctaHgaptTos (Annual Book of ASTM Standards) cnegyeT obpaliarbcs K CBOAKe CTaH-
[apToB €XerogHoro cbopHuka CTaHAapToOB Ha CTpaHuLe caiiTa.

2
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ACTM [, 6563 MeTog aHanm3a oborawleHHbix 6eH30na, Tonyona, kewnona (BTX) ¢
MCNonb3oBaHMeM ras3oBoit xpomatorpacgmm (ASTM D 6563, Test method for benzene,
toluene, xylene (BTX) concentrates analysis by gas chromatography)

ACTM [16809 PykoBOACTBO MO KOHTPO/O KayecTBa M npoueaype obecneyeHus ka-
yecTBa apomaTtuyeckux YrneBofopofAoB U POACTBEHHbLIX MatepuanoB (ASTM D 6809,
Guide for quality control and quality assurance procedures for aromatic hydrocarbons and
related materials)

ACTM E 29 lMpakTrka MCnosb30BaHKsa 3Hadalmx umdp B pesynbTartax MCrbITaHui
Ona onpefeneHnss cooTBeTCTBUA cneundpukaumam (ASTM E 29, Practice for using
significant digits in test data to determine conformance with specifications)

ACTM E 260 T[lpakTMka HabVBKM KOMIOHOK [A78 ras3oBoli  xpomarorpadum
(ASTM E 260, Practice for packed column gas chromatography)

ACTM E 355 [lMpakTuyeckoe npUMEHEHMEe 1 B3aMMOCBA3b TEPMUHOB B ra30BOW
xpomartorpad um (ASTM E 355, Practice for gas chromatography terms and relationships)

ACTM E691 [MpakTuka npoBefeHust MexnabopaTopHbIX UCCefoBaHuiA Ans onpe-
JeneHns npeuusMoHHOCTM MeToga ucnbitaHuii (ASTM E 691, Practice for conducting an
interlaboratory study to determine the precision of a test method)

ACTM E 1510 lMNMpakTnka yCTaHOBKW OTKPbITbIX KBapLEBbIX MOJbIX KanWINAPHbLIX KO-
JIOHOK B rasoBblii xpomatorpad (ASTM E 1510, Practice for installing fused silica open
tubular capillary columns in gas chromatographs)

22 fpyrue AOKYMEHTbI

MocTtaHoBneHns OSHA, yacTb 29 CsBoga hefepansHbix npasun (CLUA), naparpa-
bl 1910.1000 m 1910.1200 (OSHA Regulations, 29 CFR paragraphs 1910.1000 and
1910.120013.

3 TepMuHbI 1 onpeaeneHns

31 B HactosAweM cTaHAapTe UCNOMb30BaHbl  TEPMUHbI U ONpeAeneHus
no ACTM [, 4790.

3.2 Cmecb KCu/10M10B MNpeacTaBnseT coboil cMecb apoMaTUYecKnX YrieBoA0pOoAoB
Ce, BKIOHAKOLLMX [A-KCUNON, O-KCUMON W JI-KCUoA. MNPOMBILLIEHHAS KOHBEHLUS BK/IHOYAET
3TUN6EH301 B «CYMMapHbIe KCW/IOMbl», HECMOTPS Ha TO, YTO 3TWUNBEH30/ MO XMMUYECKOL

CTPYKTYpe He sIBNSIeTCS KCuosnioM. Mpy 3TOM CTUPO/ He BKJIHOYAoT.

1> MOXHO O3HaKOMWUTLCS B YNpaBneHun [LOKYMEHTOB [lpaBuTesbCTBEHHON Tunorpadun
CWA, 732 N. Capitol St, NW, Mall Stop: SDE, Washington, DC 20401,
http://www.access.gpo.gov.
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4 CywHoCcTb MeToA4a

Bocnpon3sogyMblii 06beM aHanNM3npyemoro obpasua BBOAAT B ra3oBblii XpoOMaTo-
rpady, OCHalLEHHbIVi MamMeHHO-MOHM3aLMOHHbIM aeTektopom (FID). M3mepstoT niowaib
nyKa Kedkol MpuMecy 1 onpefensioT cofepxaHue no NMHeMHOMY y4yacTky KasmbpoBou-
HOro rpadpmka 3aBMCMMOCTU MNJIOWAAM MUKa OT KOHUEHTpauuu. UYncToTy aHanvM3npyemoro
obpasua BbluMCAT no xpomartorpammve (GC), Bbiumutas u3 100,00 cymmy 06HapPY>KEHHbIX
npumMecei. PesynbTartbl NPUBOAAT B NPOLEHTaxX Mo macce.

5 HasHaueHuve n npumeHeHne

5.1 YacTo TpebyeTcs onpeaenntb TUM M KOJIMYECTBO Yr/1eBOAOPOAHbLIX Npumeceli B
TO/yosne, CMeLlaHHbIX Kcunonax u /7-keunone, UCMosib3yemblX B KayecTBe NpPOMEXYTou-
HbIX XMMWYECKMX NPOAYKTOB W pacTBopuTesnieil. Hactoawmii MeTog MOXHO UCMO/b30BaTh
AN onpefeneHns COOTBETCTBUA MPOAYKUMW crneundvkauusam, NS BHYTPEHHEro KOH-
TPONA Kayectsa MNpU NPOU3BOACTBE WM UCMNO/Mb30BaHUWA. TUMUYHBIMU MPUMECAMN ABNS-
H0TCA asikaHbl, cogepxawme or 1 go 10 aToMoB yrieposa, 6eH3on, Tonyosn, aTnnbeHson,
KCW/o/bl 1 apoMaTnyeckme YrneBofopoabl, cogepxallve AeBATb atoMOB Yriiepoia.

5.2 YucToTy 06bIYHO 3anucbiBaIOT Kak pesyfbTaT BblUATaHWA ONpeAeneHHOro Ko-
nvyectBa npumecein 13 100,00. OgHako rasoxpomarorpaddMyecknin aHasim3 He no3BosSET
onpefenvTb abCoMTHYIO YUCTOTY, €CiM B UCCNefyeMOM MaTtepuasie CoAepXarcs Heus-
BECTHblE WM HeonpeaesieHHble KOMMOHEHTbI.

5.3 Hactoawmii meToq ucnbiTaHus aHanornyeH metogy no ACTM [, 2360, ogHako
MexXnabopaTopHble UCCNEAOBAHMA MOKa3a/IM Ha/IMuMe pacxoxaeHus mexay ABymMs Me-
TOoAaMu, NMO3TOMY pe3y/bTaTbl UCTbITAHWIA MOTYT GbITb HECOMOCTaBUMbI.

6 MNMepekpbiBaHNE NMNKOB

6.1 B HekoTOpbIX C/yyasx B CMECU KCW/IOMI0B U [7-KCWona CNOXHO OTAeNUTb 6eH-
301 OT HeapoMaTU4yeckmx YrneBofopOAOB W MO3TOMY WX COAepXaHue onpenenstoT Kak
cymmy. Mpu HeobxoaMMOCTM onpefeneHns TOYHOM KOHUeHTpauun 6eH3ona crnedyet uc-
nosb3oBaTb asibTepHaTMBHbLIA MeTog no ACTM [ 6526.

6.2 MonHoe paspenexnve 3TunbeHsona u /A-kcunona B /7-Kcwone 3aTpygHEHO 1
CcUMTaeTCa JOCTaTOUHbIM, ECM PaccTosHMe OT 6a30BOl NMHUM A0 BNaduHbl Mexay nvika-
M/ He npesbiwaeT 50 % BbICOTLI NUKa NPUMECH.

7 Annapatypa

7.1 TasoBbIil xpomatorpacd

MoXHO Mcnonb30BaTb NGO NPUOOP, OCHALLEHHLIN MIAMEHHO-MOHN3ALMOHHBLIM

[JeTeKkTopom, obecreuvBatoWmnii  paboTy B YCoOBUAX, NPUBEAEHHbIX B Tabnuue 1. Uys-
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CTBUTE/IbHOCTb CUCTEMbI OO0/DKHa obecneunBaTtb BbICOTY NKa ANnA cogepXaHua npumecn

0,001 % macc, He MeHee YeM B [iBa pa3a Bblllle (POHOBOro curHana.
Tab6nunua 1- PekomeHayemble ycrnoBus paboTbl ra3oBOro xpomartorpaca

HanmeHoBaHue

Bsog
Temnepartypa, °C
KonoHka:
KanunnsapHas
AnvHa, M
BHYTPEHHUIA AnaMeTp, MM
HenoABwxHaa ¢hasa
TOMNLLMHA MNIEHKN HEMNOABWMXHON hasbl,
MKM
Mporpamma TemnepaTypbl KOMOHKU:
HavasibHasA Temneparypa, ° C
BPEMS BblAEPXMBAHMSA MPU HAYa/TbHOM
Temneparype, MUH
nporpaMmupoBaHne ckopocTu, °C/MuH
KOHeyHasa Temneparypa, °C
BpPEMS BblAEPXMBAHMSA MPU KOHEYHOM
Temneparype, MUH
"a3-Hocutenb:
NMHelHas ckopocTb, cm/c, npu 145 °C
COOTHOLLIEHVE AeNneHus
O6bem obpasua, MK
[JetexTop:
Temnepartypa, °C

BDEMH ncnbiTaHnA MUH

72 KonoHkun

TpeboBaHue

Jenntens notoka
270

KBapLieBas
60
032

CWNTbIA MO NI3TUNEH FMKONb

025

10

150

10
Fenuin wn BogoOpoOA
20 - gna renva wm 45 - anda sogopoga
100:1
1,0
M1amMmeHHO-NOHN3AaLMOHHbIN
300
30

Bbl6Op KOMOHKW 3aBUCWT OT TPeGOBaHUIn K paspeLleHuio MKoB. MOXHO MCMo/b30-

BaTb /I0OYH0 KOMTOHKY, OGecneunBatolLlyto OTAENEHNE MUKOB BCEX 3HAUMMbIX NpPUMecel ot

nuKka OCHOBHOTO KOMMOHeHTa. KOJIOHKW U YCNoBWUA, NpuBeAeHHblE B Ta6n|/|u,e 1, ncnonb-

3YHOT NpW pasHOMNAaCcKsX B KAYECTBE apBUTPAKHBIX.
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73 Peructpartop

[na nonyyeHns xpomarorpaMM PEKOMEHOYETCA UCMONb30BaTb 3/IEKTPOHHLIA UHTE-
rparop.

7.4 NHXeKTop

BBog o6pa3ua B rasoBbli xpomaTtorpadd AO/MKEH OblTb TOYHbIM U BOCMPOU3BOAM-
MbiM. CrieflyeT UCnosib30BaTb aBTOMaTvyeckoe YCTPOICTBO A/ BBOAa obpasua, py4qHoi
BBO/J MOXHO MPUMEHATb Mpu cob0aeHUn TpebosaHuii 12.7.

7.5 MepHas konba BmectumocTtbio 100 cm3.

7.6 Wnpuy BmecTumocTbio 100 MK

8 PeakTuBebl

8.1 Tpun ncnbiTaHUAX UCMO/L3YIOT pPeakTBbl KBanudkauum Y. 4. a Ecnm HeT apy-
TMX YyKasaHWuiAi, peakTuBbl AO/HKHbI COOTBETCTBOBATb crieyudukaumm Komutera aHamTu-
YEeCKMX peakTBoB AMEPUKAHCKOrO XMMuYecKkoro obiectsal

82 lNa3-HocuTenb

Vcnonb3yloT renmMin M BOAOPOA YMCTOTOW ansa xpomatorpadum 99 399 %. las-
HOCUTE/b, TOM/IMBHBIA W HarHeTaeMmblii rasbl NPOMyCKalT 4Yepes SIOBYLUKA A5 CHUXEHUA
COofepXaHna OCTaBLUErocs Kucopoga, BoAbl W YrneBofopofoB. OumwaloT BO3ayX Mpo-
nyckaHvem yepes SIOBYLLUKN 471 CHKEHUS COAEepXaHna YrneBofopoLoB U BOAbI.

82 Bosayx

Vcnonb3yoT BO34yX YMCTOTON O/1a Xxpomartorpadvv C COAEPXaHWEM YreBOL0pO-
[oB He 6onee 0,1 ppm.

8.4 n-Kcvnon ocoboit unctotbl He meHee 99,999 % macc.

8.4.1 B npogaxe MMeEeTCs S-KCUIoa 4YncToToli MeHee 99 3%. KOTOPbIA MOXHO O4K-
CTUTb NepekpucTannsauunei. Ana npurotoneHusa 1,9 Am3 f-kcunona BbICOKOW YMCTOThI
NMOMELLAT B MOPO3UIbLHUK A1 XPaHEHUs] JIErKOBOCM/TAMEHSIOLLMXCS XUAKOCTER npu-
MepHO 3,8 AM3 N-Kcuiona W BblgepXuBatoT Npu TemnepaTtype MuHyc (10+5) °C pgo Tex
nop, noka npumepHo or 1/2 go 3/4 obbema s-KCuona He Kpuctannausyetcsa. [Onsa atoro
TpebyeTca npumepHo 5 4. 3aTem [AeKaHTMPYHT XWUAKYH 4YacTb. KpucTannbl ABnswTCA

OYMLLEHHBIM J1-KCW/TI0M10M. 103BONSIOT N1-KCUOMY PacniaBUTLCS 1 MOBTOPSIOT MpoLeaypy

'>Reagent Chemicals, American Chemical Society Specificatios, American Chemical Socie-
ty, Washigton, D.C. (Xvmuyeckne peaktusbl. Cneuumdurkauma AMEpPUKaHCKOro XMMMYEeCcKoro oblue-
CcTBa, BawuHrToH, okpyr Konyméus). lMpenfioxeHWs No NPOBEPKE PeakTMBOB, HE BXOAALUMUX B
crnuckM AmMepukKaHcKoro xmmuyeckoro oéuectsa - cm. Analar Snandards for Laboratory Chemi-
cals, BDH Ltd., Poole, Dorset, U.K. (UncTtble ob6pasubl A8 n1abopaTopHbIX XMMUKATOB), a Takxe
the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc.
(USPC), Rockville, MD. (d®apmakonest CLUA 1 HauMoHanbHbIi hapMakoormiyecknii CnpaBoyHUK).

6
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KpucTan/msaumm ocTaBLUeics 4YacTu obpasua f-kecunona A0 COOTBETCTBUSA €r0 UMCTOTbI
TpeboBaHMsAM ra3oBoii xpomaTorpaduu.

8.5 [Ins KannbpoBKN WCMOMb3YIOT YNCTble COEAMHEHWS: H-HOHaH, GEeH30/1, TOMyon,
3TUNGEH30/1, O-KCW/O0S, M-KCUNON U Kymos. [pyu Heo6XOAUMOCTM KaMbpoBOYHAA CMeChb
MOXeT BK/YaTb N-AnaTunbeHson (PDEB). UucTtoTa BCeX peakTUBOB A0/KHbl ObiTb He
MeHee 99 % macc. MNpu unctoTe peakTBa MeHee 99 % Macc, JO/MKHbI ObITb UAEHTUdN-
LUMpoBaHbl MPUMECH U U3BECTHA WX KOHLEHTpaums, 4Ytobbl CKOPPEKTMPOBaTb COCTaB CTaH-
[JapTHOro pacTeopa Ha Hanmume npumeceri.

9 lMNMpepocTepexxeHue

91 CnepyeT cTporo cobnogartb nNpaswia, UHCTPYKLUMU MO OXpaHe Tpyaa U TEXHWUKe
6e30nacHocTV npu paboTte C Marepuanamu, UCNosib3yeMbIMU B HACTOSALLEM METOAE.

10 OT60op npo6

10.1 TMpo6bl oT6mpatoT no ACTM [, 3437.

11 MNMoparoToBka annapartypsbl

11.1 CnepytoT MHCTPYKUMSM U3rOTOBUTENS MO YCTAHOBKE KOJIOHKM B XpomaTorpad,
ee KOHOMLMOHMPOBAHWIO U pPeryiMpoBke annapara B COOTBETCTBUM C YCNOBUSIMU, NpuBe-
JeHHbIMK B Tabnuue 1, obecneunsBaowymMm AOCTATOYHOE BpeMs 4718 AOCTUXKEHUA 060py-
[JOBaHMeM paBHOBecus. [ononHuTeNnbHas WHQopMaumsa O NpakTUYecKOM MpUMeEHEHNN
MeToda ras3oBo/ xpomartorpacum u TepmuHonorvs npueegeHsl B ACTM E 260,
ACTME 355 nACTME 1510.

12 Kanubposka

12.1 TOTOBAT UCKYCCTBEHHYIO CMECb W3 JI-KCWUoMa 0coboli YMcToThbl J06aBneHem
npumMecein yrneBoAOPOAOB B KOHLEHTPaLMSAX, COOTBETCTBYHOLUMX OXUAAEMbIM B aHaIN3u-
pyembix obpasuax. O6beM npuMecu Kakaoro YrieBofopoda WM3MEpPSoT € TOYHOCTbH [0
1 MK/, BCe 3TasIOHHbIE COeAMHEHUS nepen CMelunBaHVeM LO/KHbI MMETb OfHY Temrnepa-
Typy. B Tabnuue 2 npuBedeH npuMep KaMOpOBOYHOW cmecu. B npuBegeHHON cmecu
H-HOHaH NpeacTaB/AeT MPUMECH HeapoMaTUYecKuxX YrneBofopoAoB, KyMO/ - apomartu-
YyeckMx YrneBOAOPOLOB, COAepXallMx He MeHee OEeBATU aTOMOB Yrnepoga, 3a WCK/4e-
HVeM n-gnatunéersona (PDEB). Ecnv PDEB BkMOYEH B Ka/IMGPOBOYHYO CMECh, B CMECU

[O/MKeH npucyTcTBoBaTb HenocpeacTseHHo PDEB.
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Tabnuuya 2- MNpurotoBaeHne kannbpoBOYHOM CMeCK

Yrnesogopog TnotHocTbA>  O6GbeM, MK CogepxaHve CogepxaHue
(c PDEB) (6e3 PDEB)
%06. % macc.  %06. % macc.
n-Kewnon 0,861 99,60-99 ;62 mn 99,60 99,60 99,62 99 X2
BeH3on 0,879 20 0,020 0,020 0,020 0,020
Tonyon 0,867 20 0,020 0020 0,020 0,020
S1nnéeHson 0,867 100 0,100 0,100 0,100 0,100
o-Keunon 0,880 100 0,100 0,102 0,100 0,102
Kymon 0,862 20 0,020 0,020 0,020 0,020
H-HoHaH 0,718 20 0,020 0,017 0,020 0,017
/n-Kevnon 0,864 100 0,100 0,101 0,100 0,101
PDEB 0,866 20 0,020 0,020 - -

AeTnotHocTb npu Temnepartype 20 °C.
MpumeyaHune - 3HayeHMA NNOTHOCTU MpMBEAEHbI MO crnpaBoyHVKYy ASTM DS 4A

«®unsnyeckne KoHcTaHTbl yrnesogopogos Ci-Cio.», 1971.

12.1.1 Bce 3TasIOHHbIX COeAUHEHUS nepea NOoAroTOBKOM KasIMbpOBOUYHOrO cTaHaap-
Ta v nobble aHasM3vpyemble 06pasubl AO/MKHbI MMETb OQUHAKOBYIO Temneparypy, npeg-
nouTUTENbHO TEMMEepaTypy OKpyxatowein cpedsl nin 20 °C.

12.2 BblUMCMIAOT KOHUEHTpauuo Kaxaoi npumecyu C, B Ka/IMOGPOBOYHON CMecu B
npoueHTax no macce, UCMosb3ya 3HaYeHUss obbema M MIOTHOCTU Mo Tabnuue 2, no dop-
Myre

CFIOOD,V,/ttDPI (@)
roe D,- nnoTHOCTE ATOW npymecu no Tabnvue 2;
Vi- o6bem ATOi npumecu, M,
M - obwpii 06beM CTaHAaApPTHON cMecu, M,
Dp- NAOTHOCTL f1-Kcusona no tabnuue 2.

12.2.1 MOXHO WCMNOMb30BaTb Ka/IMOPOBOYHbIE CTaHAAPTbl, NOArOTOB/EHHbIE Tpa-
BumeTpuyeckn no ACTM [, 4307.

12.3 BBOAAT B XxpoMatorpadd pacTBop, MoslyvyeHHblin no 12.1, nony4yaroT 1 obpaba-

TbIBAKOT AaHHble. TunuyHas XpomMartorpamMmma npueegeHa Ha puCyHKe 1
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OTKIVK geTekTopa. mB

Bpems yaepXuBaHusi, MUH

1 - HeapomaTtuyeckue yrneBofopofdbl; 2 - 6eHson; 3 - Tonyosn; 4 - atunbeHson;
5 - n-kewnon; 6 - M-kewnon; 7 - msonponunbeHson (kymon); 8 - o-kcunon; 9 -
M-V 3TUNGEH30N

PucyHok 1- TunuyHas xpomatorpaMmMa KambpoBOYHOIO CTaHJapTa

12.4 KoathduumeHT 4yBCTBMTENBHOCTU ANsi ATON NPUMECU B KasIMOPOBOYHON CMe-
c1 onpeaensoT no dopmyne
RF,= Cil Al %)
roe C |- KOHUeHTpauus AToli mpuMecy; BbluucieHHas no 12.2, %macc.;
A - nnowaap nvka AToin npumecu.
12.5 Kanmb6poBOUHblE pPacTBOPbl aHa/M3MPYHT He MeHee Tpex pa3 W BblYWCAAT
cpefHeapudmMeTuyeckoe 3HavyeHue RF.
12.6 OnpepensawT CcTaHAapTHOE OTK/IOHEHMEe KoaddpmumeHTa YyBCTBUTE/SIbHOCTU
RF Oona kaxaoin npumecn C MUCMosib30BaHUEM KaslbKynisiTopa WM nporpaMMbl 06paboTKm
3MEeKTPOHHbIX Tabnuy. OnpefensoT koaddmumeHT Bapuaumm CV, ana kaxgoro RF no
opmyne
CVi= 100SDilAvgi, (3)
roe SD, - cTaHgapTHoe OTKMOHeHue ana RF\

Avgi- cpegHeapudmeTmueckoe 3HadeHne R F gns Atoli npumecn.
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12.7 KoachcpmumeHT Bapraummn pns  koadguumeHTa 4YyBCTBMTENBLHOCTU /060N
NPUMeCH, BbIYMC/IEHHBI HE MeHee 4YeM ANA TpeX MocnefoBaTeflbHbIX aHasIM30B Kamb-
POBOYHbLIX PacTBOPOB, He fo/KeH npesbiwatb 10 %.

13 MNMpoBeaeHne ncnbITaHN

13.1 JoBopgAT TemnepaTypy obpasua v KasIMbpOoBOYHbLIX CMecei o TemnepaTypbl
oKpyXxartoLlein cpegpl, npegnoututensHo o 20 °C. Y6expawTcs, YTo Temnepartypa 06-
pasua COOTBETCTBYET Temnepartype kaIMbpoBOYHOrO cTaHAapTa rno pasgeny 12.

13.2 BBogaT KonnuecTBO oO6pasula, COOTBETCTBYHOLLEE YC/IOBUAM 3KCrayaTaumm
ucrnonb3yemoro xpomarorpada. Konuyectso BBoAMMOro obpasua AO0/MKHO ObiTb WAeH-
TUYHO Mcnonb3yemomy B 12.3 1 yA0BIeTBOPATL KpuTepuio no 12.7.

14 BblyncneHus

14.1 N3mepsatoT nnowaam Bcex NMKOB, KPOMe MKa OCHOBHOIO KOMMOHEHTa (KOMMo-
HEHTOB). YCNoBus M3MepeHuii obpasua U KaImbpoBOYHOM CMeCcU LO/MKHbI BblTb MAEHTUY-
HbiMW. OO6LLEee KOMYECTBO HeapoMaTUyeckux YrieBofopooB ONpefensT Mo pasHOCTU
CyMMbl NiOWaAei NMKOB KOMMOHEHTOB, BbIXOAALMX A0 O-KCWIOMa, MUHYC Maowaan nu-
kOB GeH30na, Tonyosna, aTunbeHsona, f-kcwiona, /~kcunona u kymona (M3onponunbeH-
30/1 Ha pycyHke 1). Apomatuyeckune yrnesogopoabl Cs*, a Takke BCe KOMMOHEHTbI, BbIXO-
Jswpe rocne o-KCwunona, onpefensioT Kak KyMOs, CyMMUPYIOT M OTPaxatoT Kak rpynny. B
HEKOTOPbIX C/lyyasx OTAe/bHble KOMMOHEHTbI apomMaTuyeckmx yrnesofgoponos Cs*, Takue
KaK KyMo/1 uUnm n-guatunbeHson (CM. pUCYHOK 1), MOXHO NpeacTaBuTb OTAE/IbHO. B Takux
CNydasix B rpynny apoMaTvyeckux yriesogopofos C3* He BKIOYaOT NpefcTaBfieHHble
OTAENbHO KOMMOHEHTLI, a OCTa/lbHble apoMaTuyeckue yrnesogopodbl Ca* BblpaxkaloT Kak
apomaTunueckue yrnesogopoabl Ca*,3a UCK/IHYEHNEM YyKa3aHHbLIX KOMMOHEHTOB.

14.2 TInoxo paspeluatowmiics nuK, HanpumMep NMK M-KCWUIosa, 4YacTto nepekpbiBaeT-
CA € cocegHuM Mukom. [enatoT nocnefoBatefibHble M3MepeHns XpomartorpaMmMbl 0b6pasua
N XpomaTorpammbl KasMbpoBOYHON CMecu A1 NePeKpPbIBAWMXCA MUKOB WM MUKOB C
N/IOXUM paspeLleHnem.

14.3 Ha pucyHke 2 npuBefeHa xpomaTtorpamma Tonyosa no ACTM [ 841, Ha pw-
cyHke 3 - cmecum kcwnonos no ACTM O 5211, Ha pucyHke 4 - o-kcwiona o
ACTM [ 5136.

10
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OTKNMK geTektopa. mB

Bpewmsa yaepxumBaHusa, MUH
1 - HeapomaTtuueckue yrneBofopoApl; 2 - 6eH3on; 3 - Tonyon; 4 - 3Tun6eH3o0n;
5 - n-kewnon; 6 - M-kewnon; 7 - wusonponunbenson (kymon); 8 - o-kcwnon; 9 -
- 3TN 6eH3on

PucyHok 2 - TunnyHasa xpomatorpamma Tosyosna no ACTM [ 841

OTKNKK geTekTopa, mB

Bpewms ygepxusaHus, MUH
1 - HeapomaTtuyeckve yrneBofopofdbl; 2 - 6eHson; 3 - Tonyosn; 4 - atunbeHson;
5 - n-kewnon; 6 - /nkewnon; 7 - m3onponunbeHson (kymon); 8 - o-kcwnon; 9 -
apomatuyeckue yrnesogopofbl Cs*; 10 - r-amatun 6eH3on

PucyHok3 - TunuyHasa xpomatorpamma cmecu kcunionos no ACTM [ 5211

11
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OTKNuK feTtektopa, vB

Bpems yaepxusaHus, MUH
1 - HeapomaTuMyeckue yrneBogopoAbl, 2 - 6eH3on, 3 - Tonyon, 4 - 3TMN6eH3on,
5 - n-kewnon, 6 - /n-kewnon, 7 - mn3onponunbeHson (kymon), 8 - o-kcunon,9 - apomatu-
yeckme yrnesogopoabl Ca-nntoc, 10 - n-gnatnnbeHson

PucyHok 4 - TunuyHaa xpomarorpamma s-kewnona no ACTM [ 5136

14.4 MaccoByto [0/110 HeapoMaTUUYECKMX COeAMHEHUIA 1 Kaxkaol npumecn C, B npo-
LeHTax, BblYUCAAKT cnefylowmm obpasom. 1A Bcex HeapoMaTUYeCKUX KOMMOHEHTOB
NCMNONb3YIT KOIPMULMEHT YyBCTBUTE/IbLHOCTU, ONPEAESIEHHbIA AN H-HOHaHa, Ko3adhd-
UMEHT YyBCTBUTE/IbHOCTU O-KCUona - 4718 0-KCWion a, KoadUUMeHT YyBCTBUTE/IbHOCTU
/M-kevnona - gna m-kennona, KoaguUMEHT YyBCTBUTE/IbHOCTU Kymosia - /19 BCeX apo-
MaTMyecknx yrieBofopodoB, codepXxalmx AeBATb WM 6osiee atoMoB yriepojga, 3a uc-
KnoyeHem [7-gnstun6eHsona (PDEB). Ecnv PDEB BxoguT B Ka/IMGpPOBOYHY0 CMECb, UC-
noNb3ylT KO3ULUMEHT HyBCTBUTEbHOCTU PDEB, Bbluncasemblii no chopmyne

C, = A<RF,DJDs, 4
roe A - niaowaap nuka ATOR npuMec;
RF - koathdomumeHT oTkvka Atoil npymecn no 12.4;
Dc - nAOTHOCTb Ka/IMBPOBOYHOIO pacTBopa (/1-kcunosaa) no tabnuue 2;
Ds - nNnoTHOCTbL 06pasua no tabnuue 2 wm no ACTM [, 4052.

14.5 YuCTOTy OCHOBHOrO KOMMOHEHTA WM KOMMNOHEHTOB oO6pasua, % Mmacc., Bbl-

UMCNAT Mo hopmyne
yuctota = 100,00 - C, ©)

12
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roe G - o6LWasi KOHUEHTpauus Bcex npumMecei, % macc.

14.5.1 EcnmM OCHOBHOI KOMMNOHEHT obpasla - CMeCb, Hanpumep, CMeCb KCW/10/10B,
a He OfHO apomaTtvyeckoe coefVHeHVe, PerncTpupyroT O6LLee KONMYECTBO OCHOBHOIO
KOMMOHeHTa. BbluntaloT obllee cofepxaHne npumMecein n3 100 (obLiee KOIMYECTBO CMe-
M KCWNOMOB). JTOT METOA He crieflyeT WUCMo/b30BaTb A5 pacnpefeneHns OCHOBHbIX
KOMMOHEHTOB. [Ns pacnpefeneHns KCUMIO0I0B B CMECUM MOXHO WCNO/Mb30BaTb METOoA ro
ACTM[6563.

15 MNpoToKoN ncnbITaHU

15.1 B npoTOKOMe UCMbITaHUA yKa3blBalT COAEPXKaHne OTAEeSbHbIX npuMeceli, 06-
LLee cofepxaHue HeapoMaTUyecKnx COeAMHEHWIA, 1 obLuee codepXaHue apoMaTUyecKmx
coeauHeHuii Ca* ¢ TouHOCTbIO A0 0,001 %macc.

15.2 CopepxaHne npumecein menee 0,001 macc., dmkeupytot kak <0,001 macc, u
cunTaloT cymmy npumeceii kak 0,000.

15.3 B npoTOKO/IE MCMbITAHWIA O6LLee codepXaHue npuMeceli perncTpypyroT C Tou-
HocTbio fo 0,01 %macc.

15.4 YucTOTy OCHOBHOMO KOMMOHEHTa WM KOMMOHEHTOB B MPOTOKO/E WCMbITaHWI
NPUBOAAT Kak uicTota MetogoM GC v 3anucbiBatoT € TOYHOCTLIO A0 0,01 % macc.

16 MNMpeyn3noHHOCTbL N cMmelleHner

16.1 MpeunsnoHHOCTb

OnA oueHKn npuemnIeMoCcTU C AOBEPUTENbHON BEPOATHOCTbIO 95 % pe3ysnbTaTtos,
NOJIyYEHHbIX MO HACTOSLLEMY METOAy, UCMONb30BaHbl criefylolme Kputepun. Mpeuunsu-
OHHOCTb AN15 TOJlyosia M CMEeCcU KCW/I0M0B Oblia NoJlydeHa Ha OCHOBaHUWM pe3yfbTaToB
MexnabopaTopHbIX MccnefoBaHuii, npeacTaBneHHbIX 6 nabopatopusamu. Kaxablin yyacT-
HVK MexnabopaTopHbIX nccnefoBaHuii nccnefosan 2 KaimbpoBOYHbIX CTaHAapTa - 06-
paseL, cMecu KCWIonoB W o6pasel, Tonyona. Kaxpgbiii o6pasel, 6bu1 npoaHaM3upoBaH
[Ba pasa B [Ba AHA [OBYMs pasHbiMM oneparopamu. [MpeumsMoHHHOCTb A5 /-Keunona
Oblna noslyyeHa B OAHOIM NabopaTtopuu NpU aHa/M3e OJHOro U TOro e obpasua exe-
[JHEBHO B TeyeHue 51 AHA. PesynbTarbl Mexn1abopaTopHbIX UccnefoBaHuii Gblin BblUMKC-
NeHbl 1 npoaHasim3nposaHbl Mo ACTM E691. MNMockonbKy AaHHble A4S N-Keunonia nosydve-
Hbl TONIbKO B OAHOWM nabopatopuu, BOCMPOM3BOAMMOCTb HE YCTaHOB/IEHA.

16.1.1 B Tabnvue 3 npusBedeHa MNPOMEXYTOYHaA MPeurM3nOHHOCTbL U BOCMPOU3BO-
AMMOCTb, B MepBoil rpacde Tabnuubl B CKOOKax MpUBEAEHbl 3HAYEHWUS CPefHMX KOHLEH-
Tpaumin npumecei.

Moppo6Hble AaHHble MOXHO NonyunTb B WTab-kBapTupe ASTM International npu 3anpo-
ce uccneposarenbckoro orneta RR:D16-1020.

13
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Tabnuuya 3- MpomexyToyHas NPeLn3MoHHOCTbL U BOCNPOU3BOANMOCTb
B npoueHTax no macce
BewecTtBo IMpomexyTouHas Bocnpon3soamMmocTb
NPeun3NoHHOCTb
Tonyon

HeapomaTtuieckve yrnesopo-

pogp! (0JO17) 0,0040 0,0083
atunbenson (0J0L7) 0,0014 0,0030
n-Kevnon (0,009) 0,0025 0,0027
/n-Kevnon (0,013) 0,0013 0,0025
o-Kennon (0,001) 0,0003 0,0005
Tonyon (99 34) 0,0160 0,0210

Cmecb Kcunosos

HeapomaTtunyeckue yrnesono-

poab! (2286) 0,1039 03688
Tonyon (0,675) 0,0244 0,1580
Kymon (0,010) 0,0006 0,0020
Keunonel (96,93) 0,1280 03690
n-Kennon

HeapOMaTI/I‘-IeCKI/Ie yrnesogo-

pogb! (0,014) 0,0052 -
Tonyon (0,006) 0,0014 -
tunbenson (0376) 0,0024 -
n-Kevinon (99,694) 0,0100 -
/n-Kevnon (0,142) 0,0038 -
o-Keunon (0,055) 0,0016 -
n-An atun 6eH3on (0,004) 0,0008 -

16.2 MpomexyToyHasa npeun3noHHOCTb

PesynbTartbl, NoOMyYeHHblE OAHVMM WM TEM Xe OnepaTtopoM, CHMTAOTCHA [OCTOBEPHbI-
MW, €C/IM OHW OT/IMYatoTCs He Gosiee Yem Ha UMCNOBOe 3HaYeHue, npvBefeHHoe B Tabnu-
ue 3.

16.3 Bocnpon3BoAUMOCTb

14
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PesynbTartbl, NOMIy4YeHHbIE ABYMSi 1abopaTopmsamMmn, CHATAOTCA AOCTOBEPHbIMU, €C-
JIN OHW OT/IHaloTCA He 60/iee YeM Ha YMC/IOBOE 3HaYeHue, npuBegeHHoe B Tabnmue 3.

16.4 CwmelleHne

Mpn npoBefeHUn MexnadbopaTopHbIX UCMbITAHWIA OTCYTCTBOBa/IN NPUHATbIE CTaH-
JapTHble mMaTtepuasbl, NO3TOMY CMELLEHNE HE YCTaHOB/EHO.

17 PyKoBOACTBO MO KayecTBy

171 B ACTM [16809 npueefeHbl nokaszarenn QA/QC, KoTopble MOXHO MCMOMNb30-
BaTb [/1A HacToswero metoga. [na obecneyeHns KayecTBa pes3ynbTaTtoB MCCNefoBaHWUin

pekoMeHAyeTcA BblOpaTb U BbINOMHATL COOTBETCTBYHOLWME npouenypbl QA/QC, npuse-
AeHHble B ACTM [16809.

15
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Mpunoxexne A
(cnpaBo4HOE)

CsefeHns 0 COOTBETCTBUN CCbIIOYHbIX cTaHgapToB ACTM
HaUuMOHaNbHbIM CcTaHAapTam Poccuiickoin ®egepaunn (M AeiCTBYOLWMM
B 9TOM KayecTBe MeXrocyAapCTBEHHbIM cTaHapTam)

Ta6bnuuya JAL
O603Ha4YeHne CCbINOYHOro CreneHb cooT- O6 03H a4yeH e 1 Han MEeH OBaH ve

craHgapta ACTM BETCTBUA COOTBETCTBYIOLLEro HaunoHasb-

HOro ctaHgapta

*

ACTM [ 841-13

ACTM /] 2360-11
ACTM [} 3437-11
ACTM [} 4052-1 1
ACTM [} 4307-99(2010)
ACTM [} 4790-11
ACTM [}, 5136-09(2013)
ACTM [ 5211-12
ACTM [1 6526-12
ACTM [} 6563-12
ACTM [}, 6809-02(2012)
ACTM E 29-13

ACTM E 260-96(2011)
ACTM E 355-96(2007)
ACTME 69-13

ACTM E 1510—95(2013)

ACOOTBETCTBYHOLLMI HaUMOHASIbHBIV CTaHAAPT OTCyTCTBYET. [lo ero yTBepxie-

*

4 *

*

*

HVUS PEKOMEHAYETCS MCNO/b30BaTb MEPEBOA Ha PYCCKWii A3bIK AaHHOTO CTaHgapTa
ACTM. MepeBog gaHHoro crtaHgapta ACTM Haxogutcs B deaepasibHOM MHbopmauum-

OHHOM (DOH/lE TEXHWUYECKUX PErlaMeHTOB U CTaHAapPTOB.
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FOCT P56343-2015

YK 547.53:543.064:543.544.32:006.354 OKC 71.080 n39 OKCTY 2409
KntoueBble c/ioBa: MOHO LMK/IMYECKME apoMaTUYecKne YrneBsoopobl, onpeaeneHme M1UKpo-

npumeceli, MeTog rasoBoii xpomarorpad) nm, BHELLHAS KaimbpoBKa

MepBblii 3aMecTUTeNb AMpeKTopa

dryn «BHMA CMT» E./. BbiGoliueHko
HavanbHuk otgena 140 P.C. XapTioHoBa
Beaywuii nHxeHep otgena 140 C.H. l'asmmmosa
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