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OBIIIAS XAPAKTEPUCTHUKA PABOTbI

AKTYyaJIbHOCTH MPOOJIeMbI

PazButue HedrenoOriBaromero kommiekca Poccuiickoit denepannu umeeT 0aHO
U3 KJIIOYEBBIX 3HAYEHUM JUISl TOBBIMIEHUS YKOHOMMYECKOM MOILM CTPAaHbI U POCTa €€
aBTOpHUTETa Ha MEXIyHapOAHOW apeHe. YcroiumBas pabora HedTeq00BIBaIOIIErO
KOMILUIEKca  O00OeCleYyMBaeT  JHEPreTHMUECKYl0  0e30MacHOCTh  Halleld  CTpaHBbI.
[locTymyieHne 3HAUUTENBLHOM YacTH BajIOTHOM BBIPYYKH, OT MPOJAXKU HEPTH U
HE(TENPOAYKTOB, SBJISETCS OMOPOM TrOCydapCTBEHHOM  OIOMKETHOM CHCTEMBI,
NOCKOJIbKY PoccHsi — OIMH M3 OCHOBHBIX MOCTAaBIIMKOB HEPTH U HE(YTENPOAYKTOB Ha
MUPOBBIE PHIHKHU.

CroumocTs HepTH U HEPTEHPOAYKTOB HANPSIMYIO 3aBHCUT OT HMX KauecTBa.
[ToaTOMy HEOOXOAUMO OOECIIEUUTh KOHTPOJIb KauecTBa HEPTU U HEPTEIPOAYKTOB, KaK
Ha CTaJuu TPAHCHOPTHUPOBKH, TAK W HEMOCPEACTBEHHO MPHU NEpepadOTKe U XpaHEHUH.
KayecTBOo xapakTepusyeTcs HECKOJIbKMMH KPUTEPUSMU U TMapaMeTpamH, MPSIMO WIIU
KOCBEHHO BJIMSIIOIIMMH HA CTOMMOCTD MPOIYKIIUH.

[Ipu omenke kauecTBa HEMTEMPOMYKTOB OIHOM M3 TIJIABHBIX XapaKTEPUCTHUK
ABJIseTCs JaBieHue HachieHHbIX mapoB (JHIT). Ot »Toli XapakTepuCTUKHU 3aBUCST
AKCIUTyaTal[MOHHBIE CBOMCTBA HE(PTENMPOIYKTOB (TOILIUB, Macesl, paCTBOPUTENICH U T.1.)
Y PE3YJIBTaThl pACYETOB PALA TEXHOJIOTUUECKUX ITPOLECCOB.

B 10 *e Bpems HedTh M HEDTENPOLYKTHI SBISIOTCA OJHUM M3 OCHOBHBIX
VMCTOYHUKOB 3arpsi3HEHUs] OKpYXawoued cpenpl. bosblie MOJ0BHUHBI BCEM MacCChl
TEXHOJIOTUYECKUX TMOTEPh MPUXOJUTCS Ha BBIACISIOMIMECS U3 HEPTEHPOTYyKTOB
ymeBonopobl. [Ipu mMpounx paBHBIX BHEIIHUX YCIOBHUSAX UX KOJIUYECTBO 3aBUCHUT OT
ucrnapsieMmoctu HedTH, KoTopas xapakrtepusyercs JHII u comepxanmem B HedTH
pPacTBOPEHHBIX M CBOOOAHBIX Ta30B. be3 MOMKHOrO KOHTPOJIS 3TUX MapameTpoB
HEBO3MOYKHO BBISIBJIEHUE OCHOBHBIX NPUYUH IOTEPh H, CIIEIOBATEIbHO, IPUHATHE

COOTBCTCTBYIOIIMNX MCP I10 UX NPEAOTBPAICHUIO.
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B EBpomne myis koHTpoOsst kKauecTBa He()TH M HEPTENPOIYKTOB yxke Oonee 15 ner
UCIIONB3YIOTCSl  AQHAM3aTOpbl  JABJICHUS  HACBILICHHBIX  MMApOB.  AHaIM3aTop
MPENCTaBIsICT COOOM KOMITAKTHBIA, TIOJTHOCTHIO aBTOMATU3UPOBAHHBIA MPUOOP,
no3Bosisitonuil ObicTpo onpenensats JAHIT ucneiryemoro oopasna.

B Poccuu ananoruyHbie aHaIM3aTopbl Wik puoopsl 1yt usmepenus JHIT nedtu
U He(]TempoayKToB, CHOCOOHBIE KOHKYPHUPOBaTb C €BPOINEHCKUMU CpEACTBaMU
U3MEPEHUH, HE BbITyCKatoTcs. [103TOMy 1Sl TOBBIIEHUST KOHTPOJISI Ka4€CTBA TAHHOTO
napameTpa HepTH W HEPTEHPOAYKTOB OSTH aHAIU3ATOPHI CTaIM TOABIATHCS W Ha
tepputopun P®. M nockoiabKy METPOJOTHYECKOTO OOecIieueHus B JaHHOM 00yacTu B
Poccun mpakTudyecku He CyleCTBOBANO, MOSIBUIACH HEOOXOIMMOCTh Pa3pabOTKH U
COBEPIIICHCTBOBAHUSI METPOJIOTHYECKOT0 obecnieueHus: B oonactu uzmepennit J{HIT.

brun nocraBneHsl 3a1a4n: MOBbIICHUSI TOUHOCTH n3Mepenus JIHII, npoBeneHue
UCIIBITAaHUM C IIEJIbI0 YTBEPXKACHUS THUIMA 3apyOCKHBIX aHAIU3ATOPOB HA TEPPUTOPUU
PO, nepemaun um pasmepa eaununnbl JHII, pa3spa®GoTku MeTOAMK HCHBITAHWA U

MOBEPKHU MPUOOPOB IAHHOTO HATIPABIICHHUS.

eab padoTsl

Ilenpto paboTHI SABISETCA pa3pabOTKa, CO3JaHUE, WCCICIOBAHHUE M BHEAPCHUC
ycTaHoBKM i usMmepenus JIHII, ¢ nocnegyrommm yTBEpKIACHHMEM B KayeCTBE
pabodero sTajoHa. YCTaHOBKA JODKHA YIAOBIETBOPATH MOTPEOHOCTSIM COBPEMEHHOM
HepTIHON mpoMBIIUICHHOCTH. PaboTra momkHa OBITH BBIOJTHEHA HAa OCHOBAaHUH
KOMILIEKCHOTO aHaJIn3a COBPEMEHHOTO PhIHKA METOJIOB U CPEICTB U3MEPEHUN JaBICHUS
HACBIICHHBIX TApoB HeTH W HEPTEHIPOAYKTOB, a TaK)KE€ OCHOBHBIX HaIlpaBICHHM
Pa3BUTHS METPOJIOTHYECKOTO 00ECIICUeHUS B TAaHHOW 00IacTH.

B cBs131 ¢ 3TUM OBLIIM MIOCTABIICHBI CIICIYIONTUE 3aauH:

- TpOaHAJU3UPOBATh CYIICCTBYIOIIUE COBPEMEHHBIC METOABI M CPEICTBA
W3MEpPEHUN JaBICHUS HACBIIEHHBIX MapoB HEDTH U HEDTEIPOTYKTOB;

- pazpaborarh, cO34aTh M HUCCIENOBaTh YCTAHOBKY mia u3Mmepenus JIHII

KUAKOCTEH, koTopas 0b1 u3Mepsiia JIHII ¢ BEICOKOI TOUHOCTBIO;



6

- Ha 0Oa3e  yCTaHOBKM  co3garb  paboumit  sramon, B  OI'VYII
«BHUHM um. [I.1. MeHnaeneeBay;

- MpPOBECTH MCCIECIOBAHUS METPOJIOTHUECKUX XapPAKTEPUCTUK CO3/1aHHOM
YCTaHOBKH IO HanboJjee CyIeCTBEeHHBIM UCTOYHUKAM MOTPEITHOCTH JAJISl ONpeIeICHUS
(YHKIMOHAIBHBIX 3aBUCUMOCTENl M BBEIEHHS IONPABOK COIIACHO COBPEMEHHBIM
METOJaM HM3MEPEHMs, U IepeAayd pa3Mepa €IUHULbI JaBICHHS HACBHIIICHHBIX apoOB
6osee rpyosIM iprbOpam;

- paspaboTarb KOMIUJIEKC Mep Uil TPOBEIEHUS IOBEPKU, KaJUOpPOBKU U
yTBEpKJEeHUAd Tumna Ha Tteppuropun PO anammzaropoB JHII nHa ©0aze panHOU

YCTAHOBKH.

Haquaﬂ HOBHU3HA

Hayunas HOBM3HA AUCCEpTAllUM 3aKIIFOYAETCsl B TOM, UTO:

- IPEJIJIOKEH, UCCIIEI0BAaH U BHEAPEH HOBBI MTHEBMATHYECKUM METOM U3MEPEHUS
JIaBJICHUsSI HACBIIIIEHHBIX TTApOB HE(PTEIPOIYKTOB, OCHOBAHHBIM Ha TEPMOJUHAMUYECKUX
METOJIaX M3MEPEHUsl NABJICHUS, MO3KE PEATM30BAHHBIA B TOCYIapPCTBEHHOM padoyem
stanone Homep 3.1.ZZB.0033.2015. HoBelii MeTom TO3BOMMII  00ECIIEUYUTH
HeoOxoauMyto TOYHOCTh u3mepenuid [IHII, uro He ObUIO BO3MOXKHO C MPUMEHEHUEM
cymiecTByronux MetoaoB u CHU.

- pa3paboTaH MPOEKT JIOKAJIbHON MOBEPOYHON CXEMBI NJI CPEACTB H3MEPECHUS
JUHIT;

- pa3paboTaHa METOJMKA aTTEeCTAIMH TOCYAapCTBEHHBIX CTAHIAPTHBIX 0OPa3IoB
(I'CO) xuaxocTeil aOCOMIOTHOTO [aBJIEHUs HACHIIIEHHbIX MapoB. [lo pa3paboTku
JTAHHOM METOMMKH TOJOOHBIX JOKYMEHTOB MO cTaHaapTHeiM oOpasmam JIHIT ne
CYILIECTBOBAJIO;

- pa3paboTaHbl M BHEIPEHbI METOAMKHA MCHBITAHUNW M TIOBEPKH 3apyOeKHBIX
ananmu3atopoB JIHII. Metoguku nnst aHanm3atopoB ObUIH pa3paboTaHbl BIEPBBIC, OHU
BHEIPEHbBl M  WCIIOJBb3YIOTCSI OTEYECTBEHHBIMM LIEHTPaMU CTaHAAPTU3ALMU U

metposioruu (LICM).



IIpakTH4Yeckasi HEHHOCTH PadoOTHI

OCHOBHOI TPAKTUYECKOW IIEHHOCTHhIO PAOOTHI SIBISIETCS COBEPILIEHCTBOBAHUE
METPOJIOTUYECKOTO KOMILJIEKCA, HANpPaBIICHHOTO HAa pa3BUTHE OOJaCTH HW3MEpPEHHI
JaBJICHUS HACBIIIEHHBIX MapoB HeGTH U HePTENPOayKTOB B Poccum.

[IpakTryeckoil IECHHOCTHIO PabOThI ABIIAETCS

- pa3paboTaH, WuCCIEAOBaH U YTBEPXKJIEH B  YCTAHOBJIECHHOM  MOPSIIKE
rocyJapCTBEeHHbIM pabOouMii ATAJOH EAMHMIIBI JABJICHUS JUISl HACBHIINICHHBIX IapOB
KUJKOCTH;

- pa3pabOTaHHBIH TOCYIapCTBEHHBIN pabounii 3tamoH Ne 3.1.Z2ZB.0033.2015
no3possier OI'VII «BHUUM um. .M. MenneneeBa» OCYyIIECTBIATh IOBEPKY U
KaJIMOPOBKY CPEACTB M3MEPECHUI TaBICHUSI HACBHIIMICHHBIX MapOB, a TaKXKe MPOBOJIUTH
aTTeCTalMIO CTAHIAPTHBIX 00Pa3IIOB;

- pa3paboTaHbl U YTBEP>KICHbI METOJUKH HCHBITAHUN U TIOBEPKH CPEJICTB
M3MEPEHUI JABICHUS HACBIIICHHBIX TAPOB;

- pazpaboTaHa ¥ yTBEpKJCHA METOAMKA AaTTeCTalldd TOCYJapCTBEHHBIX
CTaHJIapTHBIX 00pa31l0B JIABJICHUs HACBIIICHHBIX MMapoB HeGTu U HedTenpoaykToB. Ilo
pe3yapTaraM MCCIIEIOBaHUH YIIydllleHbl cTaHAapTHbeie oopa3ubl AJ[HIT;

- rocymapcTBeHHbI  paboumii  atamoH  Ne 3.1.Z7B.0033.2015 mo3Bosser
MCCIICIOBATh METPOJIOTHYECKUE XapaKTEPUCTUKKA HOBEMIIMX CPEACTB H3MEPEHUU
JIABJICHUSI HACBIIICHHBIX TMapoB, Takux Kak aHaim3aropsl JIHII, u mnpoBoauts

rocyaapCTBCHHBIC UCIIBITAHUSA C HCIIbIO YTBCPIKICHUA TUIIA CH.

OcHOBHBIE MOJIOKEHUS U pe3yJjibTarbl, BBIHOCUMbBIC Ha 3alIIUTY

OCHOBHBIE MOJOXKEHUS U PE3YJIBTAThl, BRIHOCUMBIE HA 3aLIUTY:

- pazpaboTKa M  MCCIIEOBAaHUE TOCYIAPCTBEHHOIO  pabodero  STajoHa
Ne 3.1.Z27B.0033.2015 a1 u3sMepeHus J1aBaeHUsI HACHIILIEHHbBIX MMAPOB KUAKOCTEH;

- pa3pa0oTKa BHICOKOTOUHOM YCTaHOBKH JUIsl H3MEPEHUS TaBJICHHS HACBHIILIEHHBIX

MapoB JKUJKOCTEN Ha 0a3e KOTOpOoil ObLT co3/1aH pabounii STaJIOH;
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- HOBbIM MHEBMATUYECKWW METOJ W3MEPECHUM [aBJICHUS HACBIIICHHBIX IapOB
JKUJIKOCTEH, OCHOBAHHBIM Ha TEPMOJAMHAMMYECKHUX METOJAX M3MEPEHMI MaBJICHUS, a
TAKXKE PE3YyIbTAThl €r0 UCCIEI0BAHUM;

- METOJIMKH MCIIBITAHUM Y MOBEPKHU CPEACTB U3MEPECHUM JABIICHUS HACBIIIEHHBIX
napoB HepTH U HePTETPOTYKTOB;

- METOJIMKA aTTeCTAIlUU TOCYJapCTBEHHBIX CTaHAApTHBIX 00pasuos JIHII.

Anpobanusi padoThbl

OCHOBHBIE TIOJIOKEHUSI TUCCEPTALMOHHON pabOThl U OTAEIbHBIE €€ PE3yNbTaThl
JOKJIa/IbIBAJIUCh U O0CYKAJIUCh Ha!

o IX MexnyHaponHblil TexHuueckui cemuHap «Pa3paboTka, Ipou3BOICTBO,
IPUMEHEHUE U METPOJIOTMYECKOEe OO0eCeueHUe CpEACTB HM3MEPEHHUs [JaBICHUS U
Bakyyma», Cankr-IletepOypr, ®I'YII « BHUMM um. Menneneesay», Hos10pb 2004 1.

o X MeXyHapOJHbIA TeXHUYEeCKuM cemuHap «Pa3paborka, mpou3BOJCTBO,
IPUMEHEHHE U METPOJIOTMYECKOEe O0ECIeUeHUEe CpPEACTB HM3MEPEHHUs [aBICHUS U
Bakyyma», Cankr-IletepOypr, ®I'YII « BHUMM um. Menneneesay», Hosi0pb 2006 1.

o Konkypc HUOKP BHUMM-06, Canxr-IletepOypr, ®I'VII «BHUNM wuwm.
MenneneeBa», nekadbpp 2006 1., 2 MecTo.

o MexnyHapoqHblii  Hay4dHbIMd  CEMHUHAp-KOHKypC «Jlydmmii Monomoi
metposior KOOMET», Musck, pecniyonuka benapycs, anpens 2009 .

o HayuHblil ceMruHap « AKTyaJIbHBIE 337]a4d BOGHHOW METPOJIOrun», MOCKBa,
MO, MperTuiy, anpenb 2009 1.

° Bropoli mexayHapomHbell cUMIO3UYyM «MexaHuyeckue u3MEpeHus u
ucneitanuss MEXAHOMETPUKA 2010», Mockaa, anpenb 2010 1.

. Bcepoccuiickas  koHpepeHmms — «MeTpojoruss W CTaHJIApTU3AIUS
HedTerazoBoit orpaciu-2011», Cankr-IleTepOypr, centsaops 2011 1.

. Bropas Bcepoccuiickas koHbepenius «MeTpoiorus W cTaHAapTHA3AIUs

HedTerazoBoit orpacnu-2012», Canxt-IlerepOypr, oktadps 2012 1.
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o Tpetbsi Beepoccuiickast xoHpepeHuus «MeTponorus M CTaHIapTU3ALUs
HedrerazoBoit orpaciu-2013», Cankr-IlerepOypr, oktssOps 2013 1.

o Kondepenmus «Konrpecc monoasix yuenbix», U'TMO, Caunkr-IletepOypr,
anpens 2015 .

o PacmmpeHHslii ceMUHap HAayYHO-HCCIIEJOBATEIBCKOTO OT/AeNa B 00JacTh

n3Mmepenuit gasienus, OI'YIT «k BHUUM um. Menaeneesay, CII6., urons 2017 1.

IyOonukanum, CTPYKTYpa U 00bEM padoThl

OCHOBHBIE TOJIOKEHUS TUCCEPTALMOHHON padOThl MPEACTaBIEHBI B 16 mevaTHbIX
paboTtax, U3 HUX 5 0e3 COaBTOPOB, 3 CTaTbU OMYOJIMKOBaHBI B BEAYLIUX HAyYHBIX
KypHanax, pekomeH10BaHHbIX BAK.

JuccepranonHas padoTa COCTOUT U3 BBEACHUS, 4-X IVIaB, 3aKJIIOUEHUS, CIHCKA
UCTOYHUKOB M TnpwiokeHus. OOmuit obveM pabotel cocraBnger 110 crpanun
MaIIMHONMHUCHOTO TEKCTa, BKItodass 19 pucynkoB, 24 tabmuipl, 2 rpaduka ¥ CHmucka
MCTOYHHUKOB U3 55 HaMEHOBaHUM.

B nuccepranmonHoi paboTe H3JI0XKEHbI U O0OOIIEHBI PE3yNbTaThl PadOTHI,

BbINOTHEHHOH B miepuof ¢ 2002 mo 2018 rr.
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Beenenue

B HACTOSIIEE BpEMsl pa3BUTHE He(dTen00bIBaIOIIETO U
He(dremepepabarpiBatoniero komruiekca Poccwiickoit ®eaepanmmu HWMEET OAHO U3
KJIFOYEBBIX 3HAYEHUN JJI1 MOBBIIMICHHS SKOHOMHYECKOIO pOCTa CTpaHbl, a TaKkKe
MOBBIIICHUS €€ aBTOpUTETa Ha MeXIyHaponHoul apeHe. Ero ycroitumBas pabota
0o0eCreunBaeT »JSHEPreTHUECKyl0 Oe30MacHOCTh CTpPaHbl, a TakXke MOCTYIUICHHUE
3HAYUTEIBHON YacCTH BAJIIOTHOW BBIPYUYKH, OT MPOJaxu HeTH U HeDTENpoayKTOB, B
HACTOSIIIEE BpeMs, SBJSETCS OMOPOW rocydapCTBEHHOM OIOIPKETHOM CHCTEMBI CTpPaHBI.
Poccuiickas ®enepanus SBISETCA OJHUM M3 OCHOBHBIX IIOCTaBIIMKOB HE(TH Ha
MUPOBBIE PBIHKHU.

CroumocTs He(TH W HEPTENPOAYKTOB 3aBHUCUT OT HX KadecTBa. [lorTomy
HEOOXOIMMO O00ecnedYnTh KOHTPOJIb KadyecTBa HepTH mpu A00bl¥e, Ha CTaguu
TPAHCIIOPTUPOBKHU, a TAaKXE HEMOCPEICTBEHHO IpU MepepadoTke M €€ XpaHEHUH.
KauecTBO HepTH MOXKET XapaKTepU30BaThCS HECKOIBKUMHU  KPUTEPUSIMU U
napameTpamu, NpsIMO WM KOCBEHHO BIMSIOIIMMU HAa CTOMMOCTH NMPOAYKIMH. Tak mpu
OLICHKE KayecTBa HEPTENPOAYKTOB OJHOM U3 INIABHBIX XapaKTEPHUCTHUK SBIIAETCS
JABJICHWE HACBINIEHHBIX MNapoB. OT 3TOro mapaMerpa 3aBUCAT JKCILTyaTAlIMOHHBIE
CBOMCTBa HE(PTENPOAYKTOB (TOILJIMB, MAacejl, pacTBOPUTENEH U T.II.) U PE3yibTaThl
pacyeToB psijia TEXHOJIOTHYSCKHUX MpoIieccoB. [1]

B 10 xe Bpems HepTh M HEPTENPOAYKTHI SBISIOTCS OJHUM M3 OCHOBHBIX
UCTOYHMKOB  3arpsi3HEHHUs]  OKpyKarollled cpeapl, a Oojbllasg 4acTh  BCeX
TEXHOJOTUYECKUX TOTeph NPUXOAUTCS Ha BbIACISAIOIMECS U3 HePTenpoayKToB
yrieBogopobl. [Ipy nmpounx paBHBIX BHEIIHHUX YCIOBHUSAX MX KOJIMYECTBO 3aBUCUT OT
ucnapsemoctd HedTH, Kotopas xapakrepusyercs JIHII, u comepxanuem B Hel
pPacTBOPEHHBIX M CBOOOAHBIX Ta30B. be3 MOMKHOrO KOHTPOJIS 3TUX MapameTpoB
HEBO3MOXHO OIICHHTh KaueCTBO HE(TH M BBIIBUTH OCHOBHBbIE NPUYUHBI MOTEPH, a,
CJIEI0OBATEIIBHO, U IPUHATH COOTBETCTBYIOIIME MEPHI MO UX MPEAOTBPAILECHUIO [2].

B EBpome nns xoHTposs kadectBa HepTH u HedrenpomyktoB ¢ 2002 roxma

HCIIOJIB3YIOTCS aHAJIN3AaTOPbI AABJICHUA HACBIIICHHBIX ITAPOB. Onn MMpCACTaBIIAIOT coOoM
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KOMITAKTHbIE, TOJHOCTHIO aBTOMAaTHU3MPOBAHHBIE MPUOOPHI, MO3BOJIAIOIIKNE OBICTPO
onpenensats JJHIT ucneiryemoro oo6pasia.

B Poccun ananornynsie aHanu3zatopsl uiu npubopsl st usmepenus JHIT nedru
U He(dTempoayKkToB, CHOCOOHBIE KOHKYPHUPOBaTb C €BPOINEHCKUMU CpEACTBaMU
U3MEPEHM, He BbIycKatoTed [3]. MeTponoruueckoe odecrieueHue B JaHHOM 001acTu B
Hauieil ctpane Ha 2002 ros1 He COOTBETCTBOBAJIO COBPEMEHHBIM TpeboBaHUAM. [1oaToMy
BOINPOC O COBEPIICHCTBOBAHUM METPOJIOIMUECKOro oOecleueHuss B 3TOM 00JacTH
U3MEpPEHUI SBISIETCSl aKTyajdbHbIM. JlaHHas nuccepranuoHHas paboTa MOCBALIEHA

PELICHUIO 3TOM POOJIEMBI.
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IJTABA 1. O030p ¥ aHa/JIu3 COCTOSTHHS METPOJIOTHYECKOro odecrmeyeHusi B
o0jlacTH M3MepeHMH JaBjieHUs HacblimeHHbIX mnapoB (JAHII) wnedrHn m

He(TeNnpoOaYKTOB

1.1 MeTOIlbI n Cpeacrsa n3MepeHm7i AABJICHUA HACBIIICHHBIX IapoB /10

2002 roxa

EnWHCTBEHHBIM M OCHOBHBIM CTaHIAPTOM, ompenesnstomuMm usMmepenue JHII B
Poccun, smsuics 'OCT 1756-52 «HedtenpomykTsl. MeToasl onpeaeieHue TaBICHUS
HACBIIEHHBIX apoB». B 2000 romy 3TOT TOKyMEHT ObLI Mepen3aH U ASHCTBYET MO ceit
nenb. Ero naszanme: 'OCT 1756-2000 «Hedrenponykrsl. OmnpeneneHue TaBieHUs
HACBIIIEHHBIX TAapoB». OJTOT CTAaHAAPT YCTAHABIMBAECT METOJA  OMPEIEICHUS
aOCOJIOTHOTO JaBJIEHUs Tapa JeTy4ell Chlpoll HepTH U JEeTy4YUuX HEBSI3KUX
He(PTENpPOTyKTOB, KPOME CKUKEHHBIX HE(TAHBIX razoB [4].

MeTton u3MepeHus, 3aJI0)KEHHBIH B HEM, OCHOBAaH Ha HMCIOJB30BaHUU MPUOOpa
HazpiBaeMoro OomOo0i1 Peitma. Ha 2002 rox mpubop (u ero mMoaudukaiuu) ObLT
enuHcTBeHHBbIM, u3MepsrommM [IHIL. OnpenenenHoe mo 3ToMy METOAY JaBJEHUE,
ABISNIOCH, Kak oTMmeueHo B ctangapre ['OCT 1756-2000, npuOau3uTenbHBIM U HE
COOTBETCTBOBAJIO MCTUHHOMY. [IpoBefeHHbIE aBTOPOM HCCJICIOBAaHMS TOKa3ajau, 4TO
Meron Peiina umeer ciaeayronme OCHOBHBIE COCTABIISIIOIINAE MOTPEIIHOCTH:

- IOTPEIIHOCTh, OOYCJIOBJICHHYIO HaJllMYUE€M B Kamepe IMpubopa BO3AyXa,
3aBUCSINYI0 OT KOMIIOHEHTHOTO cOCTaBa He(PTH U HE(YTENPOAYKTOB U COCTABIISIONIYIO B
cpenaem 11%;

- IOTPEIIHOCTh, CBS3aHHYIO C HETePMETUYHBIM OTOOPOM MPOOBI B TOIUIMBHYIO
Kamepy, HeumHelHo 3aBucsiyto ot JJHIT u onenuBaemyto nmpumepHo 15-20 %;

- OTPEIIHOCTh, BOZHUKAIONIYIO M3-32 HETOUYHOTO 3a/1aHUsl COOTHOIIICHUs ¢a3, OT
BEJIMYMHBI KOTOPOro 3HauuTeNnbHO 3aBucut JJHIT [5].

CoBpeMeHnHbIM  3apyOexxuHbiM  aHamorom  ['OCT 1756-2000  sBisieTcs
ASTM D 323-82 «Meton ~ ompeneneHusl  JaBICHUS ~ HACBIIMICHHBIX  IapOB

HedrenpomykToB (meton Pefina)» [6]. laHHbI MeTOn mpenHa3HAuY€H B OCHOBHOM JIJISt
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onpenenenust JJHII 6en3una, a Takxke OH MOXKET OBITh HCIOIB30BAH ISl ONPEICICHUS
JHIT nerydeit chipoii HedhTH M JIETy4uMX HEDTENPOAYKTOB, 3a MCKIIOUEHHUEM
COKIDKEHHBIX HE(TSHBIX ra30B U OKCUTAHU3UPOBAHHBIX TOILIUB. YacTh 3TOTO cTaHAapTa
Bo1I0 B HOBYIO penakuuio ['OCT 1756-2000.

CymHocth MeTona Peiima 3akitouaeTcss B clieAyromieM. TOMIUMBHYIO Kamepy
OomOb1 Peiia 3amonHAIOT OXJaXIEHHOW MPOOOM HCHBITYeMOrO TMPOAYKTa U
MOJICOEMHSIOT K BO3AYLIHOW Kamepe, umeromeid oobeMm 4:1 MO0 OTHONICHUIO K
TOIJIMBHOM Kamepe. boMOy mnorpyxkaroT B BOJAsSHYIO0 OaHIO, HaXOJAIIYIOCAd MpH
temneparype 37,8 °C 1 nepuoAnYECKA BCTPSIXUBAIOT U1 IEPEMEIIMBAHUS KUIKOCTH,
4YTO CHOCOOCTBYET HaWJIyylleMy JOCTHXEHHIO IOCTOSIHHOTO JaBJIEHHUS, KOTOpOE
MOKa3bIBAET MAHOMETP, COCIUHEHHBIM C OoMO0N. COOTBETCTBYIOUIMM 0OOpa3oM
CKOPPEKTUPOBAHHOE MMOKAa3aHUE MAHOMETPA 3alMChIBACTCS, KaK JJABJICHUE HACBIIIEHHBIX
nmapoB 1o Peinny. Bricokas wyysBcTtBuTENnbHOCTH u3Mmepenuit [IHII k morepsim ot
WCIIAPEHUS] U CBSI3aHHBIE C HUMM HU3MEHEHMs cocTaBa MpoObl TpeOylOT TIIATEIbHOU
MOJITOTOBKH MCCIIEyeMOro oopasia.

Crnenyer OTMETUTh HECKOJIBKO TOHKOCTEM paboTel ¢ OombOoi Peiima. Ilocrne
OKOHYaHMS MOJTOTOBUTENBHBIX pA0OT OXJIaXKIEHHBIN KOHTEHHEP AJI1 NPOObl BBIHUMAOT
U3 0aHM, OTKPBHIBAIOT U BCTABJISIOT OXJIAXJAEHHOE YCTPOWCTBO B BHJE TPYOKH, IS
nepeHoca npoosl. OMOPOXKHSAIOT OXJIAXKIECHHYI0 OEH3MHOBYIO KaMepy M HaJIeBalOT €€ B
NEPEBEPHYTOM MOJIOKEHUHM Ha TPYOKy Ui mepeHoca mpoObl. 3aTeM MepeBOpaurBaOT
BCIO CUCTEMY TaK, YTOObl OEH3MHOBAs KaMepa OKa3ajach B BEPTUKAJIBLHOM IOJIOKEHUU U
KOHeI[ TpYyOKH JUIsl TepeHoca mpoObl Kacayics JHAa OEH3MHOBOW KaMepbl. BeH3MHOBYIO
KaMepy HaroJHIIOT 10 KpaeB. BeiHMMAIOT TpYOKyY JJ1s IepeHoca mpoObl n3 OEH3MHOBOM
KaMephbl, 1aBasi BO3MOKHOCTh MPOOE BHITEKATh O MOMEHTA MOJIHOTO U3BJICUCHHUS.

[Tocne BblIEepKMBaHUS COOPAHHOTO amnmapara Morpy>KEHHOTO B BOJSHYIO OaHIO B
TEUEHHWE 5 MUH, CHUMAIOT IOKa3aHWUA. BhIHMMaOT anmapaT W3 OaHU W TOBTOPSIOT
npouenypy. Hist obecriedeHusi YCIOBUN pPaBHOBECUSI MOBTOPSIOT BCTPSXUBAHUE U
CHUMAIOT MOKa3aHHUsA MaHOMETpa He MEHee ISATH pa3, C UHTEpBaJaMU HE MEHee 2 MUH,
IOKa JIBa MOCJEIOBATENIbHBIX IOKa3aHUs He OyayT uieHTHuHbl. Ha 3Tm onepanuu

o0bryHO yxoauT 20-30 muH. CHUMAaIOT OKOHYATeNbHOE T[OKa3aHWe MaHOMETpa U
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3allMCBIBAIOT ATy BEIUYHMHY Kak «He oTkoppekTtupoBanHoe JIHID» ucneityemoit mpoOsl.
MaHOMETp OTKIIIOYAIOT OT amnmaparypbl W, HE YAAIAS >KUAKOCTH, KOTOpash MOXKET
IIONIACTh B HETO, MPOBEPSIOT €0 MOKA3aHUE M0 IPYroMy MAHOMETPY IIPH BO3AEUCTBUU
Ha o0a OOIIero MOCTOSHHOIO MAABIEHMS, OTIMYAIOIIETOCs OT 3aperUCTPUPOBAHHOTO
HEOTKOPPEKTUPOBAHHOT'O J1aBJICHUS HACBHIIICHHBIX NTapoB He Oosee ueM Ha 1,0 kIla. Eciu
MEX1y MOKa3aHUSIMU MPHOOPOB €CTh paziuyuMe, Pa3HUIly MPUOABISIOT WM BHIYUTAIOT
u3 HeoTkoppekrupoBanHoro JIHII wucnelTaHHOW NpoObI, MOMYyYEHHYIO BEIMYHUHY

3aIIMCBIBAIOT KaK OABJICHHNC HACBIIICHHBIX IIAPOB I10 Peﬁ,uy HUCIIBITAaHHOM HpO6I>I.
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1.2 O630p meTonoB usmepenus JHII 3a mocsaegnue 15 jer

Hauyunas ¢ 2002 roma MOBBICHIJICS TEMIT Pa3BUTHS METPOJIOTHYECKOW Oa3bl B
oomactn wm3mepenur JIHII [7]. Cranm mMOSBIASATHCS HOBBIE METOALI W CPEACTBA
m3mepenun JIHII, a kak ciaencTBre — HOBBIE CTaHIAPTHI.

B nepBoM paznene nepBoii miaBsl aBropoM 0buTH paccmotpenbl [[OCT 1756-2000
u ASTM D 323-82, ocnoBannbie Ha usMepenuu JIHII mpu momomu OomObr Peiina.
Hwuxe npuBeaeHb OCHOBHBIE CTaHAAPTHI, KOTOPHIE UCTIOIB3YIOTCS Ha Tepputopun PO B
HACTOSAIIEE BPEMSI.

1.2.1 Mogudukanmeir Meroma omucanHoro B ASTM D 323-82, smmsercs
ASTM D 4953-99 «Metoxa onpenenenus JIHII OensuHa u cmeceil mapoB OeH3WHA C
okcureHatamu (cyxoit meton)» [8]. Huxe mpuBeeHbl €ero 0COOCHHOCTH.

KugkocTHas kKamepa 3amoTHASTCS OXJIAXIEHHBIM 00pa3I[OM M TIOJACOCTUHSICTCS K
napoBoii kamepe. bom6a Pelina nmorpyxkaercst B 6aHi0, HAXOSIIYIOCS MPU TEMIIEpaType
37,8 °C m HaxomuTCs B HEW 1O TeX MOp, MOKa HE OyaeT HaOIIONAThCS IMOCTOSHHOE
nasnenue. [lokazanue naBnenus 3anucbiBaeTcs kak JJHII.

[locne mMOATOTOBKM ammapaTypbl BBIHUMAKOT KOHTEWHEp C MpoOod U3
OXJIAKJAI0MIel OaHU, BBICYIITMBAIOT CHAPYXKHW KOHTCHHED IMOTIOMIAIONIAM MaTepHasIoM,
CHUMAIOT KPBIIIKY U BCTABIISIOT OXJIAXAEHHYIO TPYOKY IS IIEPEHOCOB.

KuakocTHYIO KamMepy BBIHUMAIOT M3 OXJIAKTAromield OaHW, BEPXHIOI YacTh C
pe3b00i OCYIIAIOT MOTIOMIAIOIIMM MaTEPUAIIOM U B TIEPEBEPHYTOM TOJIOKEHUU KaMepPy
MOMEIIAIOT HaJ[ BEPXOM TPYOKH JJIsl IepeHoca. brICTpo mepeBopauynBarOT BCIO CUCTEMY
TakK, 4TOOBI XUJAKOCTHAs KamMepa HaxXoaujgach BEPTHKAJIbHO, a KOHEIl TPYOKH IS
nepeHoca HaxOAWICS OT JIHAa JKHJIKOCTHOM KaMmepbl Ha paccrossHuu 6 M. Jlamee
3aMONTHSIOT KaMepy 10 Kpaép. M3Biekaror TpyOKy IjIsi TepeHoca W3 KHJIKOCTHOMN
KaMephbl, IO3BOJIsIS TPo0Oe POAOKATh CTEKAaTh, YTOOBI BOCIIOJIHATH OTCYTCTBHE TPYOKH.

VYnanstor mapoByr0 Kamepy W3 BOASHOW OaHuW, cymar W yOuparoT 3aTBop,
TIOJICOSAMHSIOT €€ K KHUAKOCTHOW KaMmepe cTapasich He JOIMYCTUTh OOMEH BO3IyXa MpHU

KOMHATHOHW TemIiepaType, ¢ Bo3ayxoM B kamepe mpu 37,8 °C (100 °F).
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[TomemntaroT coOpaHHBIN anmapat B BoAsSHYO OaHto ¢ Temneparypoit 37,8 £0,1 °C
(100 £ 0,2 °F) takuMm 00pa3oM, YTOOBI JHO KHUAKOCTHOM KaMephl 3alleIUIIo My(Ty
NpUBO/A, a JIPYroil KOHEI amnmapara TMOKowics Ha omope. [IpoBepsror ammapar Ha
yTEUKy BO BpEeMs BCEro UCIBITaHUSA. BO BCeM OCTaJbHOM METOA AaHAJOTHYEH
ASTM D 323-82 u ucniosib3yeTcst KpaiiHe Pejko.

1.2.2 Onuum u3 Hanbonee BocTpeOoBaHHBIX MeTo0B sBisieTcss ASTM D 6377-99
«Meron ompenenenus JHII ceipoit Hedtn (Meron pacumupenus)» [9]. On
IpelycMaTpuBaeT UCIOJb30BAHUE ABTOMATUUYECKUX CPEICTB  W3MEPEHUH st
onpenenenust [{HII cripoit HegTn npu Temneparype ot 5 1o 80 °C, mpu COOTHOUIEHUU
nap/xKuakocth oT 4:1 10 0,02:1 u naBnerun ot 7 go 500 xlla.

B sTom MeTosie ucnonp3yercs n3MEepUTENbHAs KaMepa CO BCTPOSCHHBIM MOPIITHEM.
OOpa3zen ’KUAKOCTH 33JaHHOTO 00bEMA C MOMOIIBIO HUIUHAPA € IJIABAIOIIUM MOPIIHEM
MOMaJaeT B MW3MEPUTEIBHYIO Kamepy, OOBEM KOTOpOW TMOciie TepMeTU3allui,
nepeMeIeHIEeM TOPIIHS YBEIMYMBAIOT 70 33JaHHOTO 3HAUCHUs Map/>kKuakoctb. [lanee
TEMIIepaTypy B H3MEPHUTEIBHON KamMepe pEeryaupyroT 10 TEeMIepaTypbl HU3MEPECHH.
[locne ycraHoBiIeHUsT HEOOXOAMMOW TeMrepaTypbl U naBieHus, usmepsercs JHII
oOpasiia >KUAKOCTH.

Jist mony4yeHus pesyabTatoB, cooTBeTcTBytonux wmetoxy ASTM D 323-82,
OKOHYATEIIbHBI 00BhEM HM3MEPHUTEIBHONW KaMephbl JOJDKEH OBITh B IISITh pa3 OobIie
o0BnéMa ncnpITyeMoro obpasiia, a TeMiieparypa usmepenus pasaa 37,8 °C.

N3mepurenvHas kamepa JOKHA UMETh CHCTEMY BITYCKHOW/BBIMYCKHOM KJaraH
JUIs1 BBOJIa M ynasieHus1 oOpasiia. Bo nzbexxanue qr000i KOHJAEHCAIIMN WU YPE3MEPHOTO
UCTIApEHUs] TIOPIIEHh W CHUCTEMa KIIAMIAaHOB JOJKHBI HAXOAUTBCS TIPU TOU XKe
TEeMITepaType, 4TO U U3MEPUTEIIbHAS KaMepa.

PaccmoTpum anmaparypy, mpeaycMOTPEHHYIO JaHHBIM METOAOM HCIbITaHus. OHa
uMeeT Majblii 00hEM. M3MepuTenpHas kKamMepa MMEET MWIMHIPUYECKYI0 (opMy U
COEMHEHA C JIATYMKOM KOHTPOJISI TEMIIEpaTyphl kKaMmepbl B auamnazone ot 5 no 80 °C.
W3meputenvHas kamepa JJODKHA HMMETh TOABMXKHBIA TMOPIICHh C MHUHHUMAJIbHBIM
MEPTBBIM 00BEMOM MeHee 1 % oT ol1iero 06€Ma B cCaMOM HU3KOM TTOJIOKEHUU, YTOOBI

00eCIICYnTh BBOJ] B HEC 06pa3ua 1 paCHIMpEHUC O KEIACMOIr0 COOTHOIICHUA 00BEMOB
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ra3/®«uaKocThb. B mopineHs 10mkeH ObITh BMOHTHPOBAH MPE0OPa30BaTENb CTATHYECKOTO
JTaBJICHUS.

W3meputenbHass KaMmepa JAOJDKHA OBITh CHPOEKTUpPOBaHA Ha OOMMH 00BEM
oT 5 mo 15 mn u obecrneunBaTh MOAJEP)KAHUE COOTHOUICHUS 0OBEMOB Map/>KUIKOCTb,
paBHbIM OT 4:1 10 0,02:1. TOUHOCTBH PETYIMPYEMOTO COOTHOIIECHUS JOJDKHA HAXOIUTHCS
B npenenax 0,01.

Kpome Toro, nusmepurenbHbple KaMepbl ¢ O0IIMM 00BEMOM 5 MII, UCHOIb3yEMbIE
OpU TOJyYEHUH TOYHOCTHBIX XApPAKTEPUCTUK U OTKJIOHEHUH, JOJKHBI OBITH
U3TOTOBJIEHBl M3 QJIIOMUHUS, TajJbBaHUYECKH [MOKPBITOIO HHUKEIEM WIH U3
HEp)KaBerolllel cranu, BO H30ekaHME pa3pyLIeHHs arpecCUBHBIMU  CpPEIaMH.
JlomyckaeTcsi MCHOJIb30BAaHUE HM3MEPHUTENIbHBIX KaMep BMECTUMOCTbIO Ooiee 5 Mil U
JPYroi KOHCTPYKIMHU, HO TOYHOCTh U OTKJIOHEHUE ISl HUX HE YCTAHOBJICHBI.

Omnpenenenue AaBlieHUsT NAapoOB Ha IEPBOM HCHBITYEMOM 00paslie, B3SITOM U3
HWIMHApPAa C I[UIABAIOIIMM TIOPUIHEM, BBINOJHSAIOT TMOCIE CTaJud [POMBIBKH.
OcraBiuiics B HMIMHJPE C IUIaBAIOIIKM MOPIIHEM 00pa3el] He UCIIONB3YIOT Oosee yeM
s Tpéx onpenenennin JJHIL.

Ecnu npoba HaxoguTcst moJ1 JaBlIeHUEM, HATPUMEP B TPYOOIIPOBOJIE, UCTIOIB3YIOT
WIMHAP C IUIaBAalOIIMM TOPIIHEM M TOJIY4YaroT NpoObl HEMOCPEACTBEHHO U3
TpyOomnpoBoia moja JaBieHueM. L[[MauMHAp ONOJAacKUBAIOT, OTKpbIBas KiamaH s
IIPOMBIBKH 10 MOSIBJICHUS ChIpO HE(TH HA BTOPOM BITYCKHOM oTBepcTHH. Knaman miis
IIPOMBIBKH 33aKpPBIBAIOT Y MO3BOJISIFOT NOPIIHIO MEJIEHHO ABUIAaThCs A0 TEX IOP, IOKA B
UUJIMHAP HE BOWIET, o KpaitHeit mepe, 200 mit mpoObl. 3aKpbIBalOT BIYCKHOM KJIanaH 1
HEMEIJICHHO MPUJIaratoT NpoTuBoAaBieHue. [IpoBepstoT 3anonHeHue WIMHAPA, YTOOBI
TaM Haxomuioch He MeHee 200 mi. OOpaszen mnepeHocsAT U3 UUWIUHApPA B
U3MEpUTEIbHYIO KaMepy MpHu KOMHATHOM Temneparype. [Ipunaraior npoTuBoaaBieHue,
KOTOPOE BHIIIIE IaBJICHUS MMapoB o0pasiia mpu Temmeparype BBoga muaumym Ha 100 kl1a
npu aB>keHuu nopiuHd. [locne Bcex mporenyp nepexonar K NpOBEACHUIO UCTIBITaHUS.

YcraHaBnuBaloT —Temrmeparypy BBoxa oOpasna  M3MEpUTEIbHOW  KaMephbl
mexay 20 °C u 37,8 °C. 3areM ycTaHaBIMBaIOT COOTHOILIEHHWE OOBEMOB Ha JKEJIAeMOe

3HaueHue X:1 (I[JISI pE3YIbTAaTOB MCHBITAHHUA, HMCIOIIMX OTHOHMICHHC K MCTOLY
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ucnbitanuss ASTM D 323-82, ycranaBnuBaioT cooTHomieHHe oobemoB Ha 4:1). X -
MOXET MpUHUMAaTh 3HadeHus ot 0,02 mo 4.

BBeneHrne uHCHOBITYyeMOro o00pasna B HM3MEPHUTENBHYIO KaMepy MpPOHW3BOIAT
COTJIACHO PYKOBOJICTBY IO JIKCIUTyaTanuu Ha mpubop. OO0bEM oOpasna MOKEH OBITH
TakuM, 4YTOOBI TMOCJE€ pPACHIMPEHHUs] JO OKOHYATEIbHOTO O00bEéMa JOCTHTalloCh
3alpoOrpaMMHUPOBAHHOE COOTHOIIEHHE 00BHEMOB.

3areM, 3aKpbIB BIIYCKHOM KjlanaH, 00bEM U3MEPUTEIBHON KaMephbl pacIiupsiIoT 10
OKOHYATEJIbHOTO 00bEMa. BKiTtouaroT meikep U OCTaBISAIOT €ro BKIOUEHHBIM B TEUCHHE
BCEU MPOLIEyPbl H3MEPEHUS.

HactpamBaror  TemmeparypHbIi  JaT4duK Ha  TEMIEPATypy  U3MEpEHU.
Temneparypa u3MepeHHUsl IOJKHA OBITh BBIIIE TEMIIEPATYpPbl TEKy4YecTH oOpasla He
MEHee yem
Ha 10 °C.

OXUaaroT yCTAHOBJIEHUSA TEMIIEPAaTYpPHOTO PABHOBECHUS MEXKIY H3MEPHUTEIbHOU
KaMepoll U HCHOBITYeMBIM 00pa3lioM M TMpOBEpsAIOT oOulee JaBiIeHHE MapoB
kakaple 30  cexyna. 3amumceiBaroT  pesyaptupytomee  JHII, xorma Tpm
MOCeA0BaTeNIbHBIX MOKa3aHus coBmanaroT B npenenax 0,3 k[la. Orpadorannas mpoda
CJIMBAETCS B CIIEMAJIbHBIN KOHTEHHED, a MO3JHEE — YTUIN3UPYETCH.

1.2.3 Anamorom ASTM D 6377-99 sisnsiercst ASTM D 6378-2003 «CrangapTHbIH
METO/l  ONpeAeNieHUs] JIaBJeHHs MapoB  HE(PTENpOAYKTOB, YIIEBOJOPOIOB U
YIJIEBOJOPOIHO-BO3AYIITHBIX cMecel (MeToa TpoitHoro pacmupenus)» [10]. Pasnuna
3aKJIFOYAE€TCS B TOM, YTO 3TO TECT-METOJ MNpeaHazHaueH it onpeneneHus JHII
HE(TENPOAYKTOB, YIJIEBOJOPOJIOB U CMECEH YyINEBOJOPOIOB C OKCHUI€HaTaMu, WHaue
Ha3bIBa€MbIH - METOA TpoiHOro pacumpenus. Kpome o6macTu npuUMEHEHUS U
MOATAIMHOTO YBEJIMYEHUSI 00beMa U3MEPUTENBHOM KaMephbl pa3inuuil MEX1y METOAaMu
1.2.2u 1.2.3 Her.

1.24TOCT P 8.601-2003 «I'CH. JlaBneHue HaCBHIIICHHBIX MMAapOB HEPTH H
HedrenpomykToB. Meronuka BBIONHEHHS wu3MepeHui» [11]. O1oT cranmapt
YCTaHABIMBAET METONUKY BbIMoiaHeHUs w3Mmepenuid JIHII B nmamasome or 10 nmo

160 xITa u B untepBane Temmneparyp ot 10 °C mo 60 °C npu COOTHOIIEHUH OOBEMOB
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napoBoil u xxuakon a3 4:1. Ito cBoero poaa agantupoBaHHbli aHanor ASTM D 6377-
99.

B noxymeHTe npuBeAEHBI CPEACTBA U3MEPEHNN, BCIIOMOIaTeNIbHbIE YCTPOUCTBA U
peakTuBbl 1 BbINOMHEHUs wusMepennid JIHII meromom pacmmpenwus, anroputm
BBITIOJIHEHUS U3MEpPEHUM, TpeOoBaHUsI O0E30MACHOCTH U OXpPaHbl OKPYXKAIOIIEH Cpelibl,
TpeOoBaHMS K KBanu(UKALMKA OIEparopoB, a Takxke TpeOoBaHus K o0OpaboTke
pe3yJbTaTOB U3MEPEHUI.

1.2.5 Metrox ASTM D 5482-07 «CtanmgapTHBIN TECT METOJl U3MEPCHHUS JIaBIICHUS
HACBHIIIEHHBIX MapoB HedTenpoaykroB» [12]. OH wucmonb3yeTcss IJsi U3MEPEHUS
JaBJICHUS TapoB OEH3MHA OTHOCHUTENBHO arMmocdepHoro napieHus. [lompaBounas
dbopmyna mis «cyxoro Merona» 6omoOb1 Peitma ASTM D 4953-99 6r11a pazpaborana Ha
ocHoBe KpyroBeix ASTM wucnbiTannii B Heckombkux Jaboparopusix. [lo stoi
SMIIUPHUYECKON MOMPaBOYHON (HOpPMYIie BBIUUCISAETCS DKBUBAJICHTHOE JABJICHUE CYyXUX
napos 1o Petiny (DVPE, Dry Vapor Pressure Equivalent).

1.2.6 Meron ASTM D 6897-09. «CrangapTHbeIii METOJ H3MEPEHHS JIaBIICHUS
napoB (VP) cxmwkenHoro HedtsHoro rasa (LPG) otHOcuTensHO arMocdepHOro
napnenus» [13], npu oTHomeHus X nap/sxuakocts ot 0,1:1 mo 4:1.

B OGonpmmHCTBE Cciy4yaeB MCHONB3yeTCsl OTHOLIeHWe map/xunkocts 0,5:1 mpu
temmneparype 37,8 °C. CornacHo 3TOMy METOY CTaHIAPTHBIN aHAIM3aTOP AOJKEH OBIThH
orpannueH MakcuMalbHbIM gaBieHueM 1000 klla. Omnako MoauduKaIys KiIarnaHOB
U3MEPUTENBHON SYEHKU M JaTdydhKa JaBJICHUS IO3BOJISIET YBEIMYUTh MAaKCUMAaJlbHOE
nasienne 10 3500 xlla.

1.2.7 ASTM D 5191-07 «CranmapTHBIA METOJ HCIIBITAHHMK ISl ONpPEICIICHHS
JaBJICHUS TapOB HEPTENPOAYKTOB (MUHU-METON)» [ 14].

OnH pacnpocTpaHsieTcs Ha aBromaruyeckue npubopsl ans usmepenus [JHII c
I[EJIBI0 OTPEICIICHHs OOIIEeTO JaBICHUS CO3/1aBaéMOT0 B BaKyyMe JICTYYUMU, KUJIKUMU
He(TenpoyKTaMu ¢ Coep KaHUeM Bo3ayXa. JJaHHbBII MeTOl MOAXOAUT ISl UCIIBITAHUS
oOpasioB ¢ Toukamu kurnenwus Beie 0°C (32°F), npu temneparype 37,8°C (100°F) u

Py  OTHOIIECHWUW TMap/KUAKOCTh 4:1, B 1Ouama3oHe BOCHPOW3BEACHHS JIaBICHUS
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ot 7 mo 130 kIla. 3mepenwnst mpoBoAsSTCS HA XUAKUX TTpobax odbemom oT 1 g0 10 mit.
PactBOopeHHO# B ipoOe BO0M MpeHeOperaror.

1.2.8 Cnenyer ormetuth Meton, onrcaHHbid B cranmapte EN 13016-1 «Kuakue
Hedrenponyktel. JlaBmenue mapa. Ompenenenne JIHII, HachIEeHHBIX BO3IYXOM
(ASVP)» [15]. On ucnosnb3yeTcst I K3BMEPEHUS JaBJICHHS NapOB OCH3WHA M MTO3BOJISICT
U3MEpSATHh MOJHOE JaBieHue P, oTHOocuTenbHO Bakyyma. [lonHoe maBieHue COCTOUT
U3 NapIHaIbHOIO JIaBJICHUS NapoB OCH3MHA U MapIHAIBHOTO JIaBJICHUS PACTBOPEHHOTO
B OeH3uHe Bo3ayxa. [loCKoJbKYy MpaKkTUYECKUH WHTEPEC TMPEJACTABISET TOJIBKO
JaBlIeHWE TapoB OeH3WHA, TO B pe3ynbrare kpyroBeix EN m ASTM wucneiTanuii B
HECKOJIbKMX JlabopaTopusx Oblja TMOJydeHa MompaBoyHas GopMmylia JUisi «CyXOro
meToma» 6oMOb1 Petina (ASTM D 4953-99). IlpumMeHsis 5Ty MOTyYEHHYIO SMIUPHIECKH
nonpaBouHyto ¢popmyny DVPE = 0,965:P o — 3,78 xlla, MOXKHO BBIUMCIHUTH JAaBICHUE
napoB OeH3HHA.

OcoOeHHOCTBhIO METO/a SBISETCA TO, YTO 1O Havajla W3MEpPEeHHs A MPOOBI
HE0OXOIMMO CO3/1aTh OIpeiesieHHbIe ycinoBus, Tpeoyembie Mmetogqom ASTM D 5191-07.
Oxmaaute mipody go temmeparypsl 0...1 °C B cocyne eMKoCThiOo 1 JI, 3amoJIHEHHOM
Ha 70-80 %. OTKpBHITh OXJXKACHHBIA COCYI A TOCTyNa HEKOTOPOTO KOJIUYECTBa
BO3/lyXa, 3aT€M Cpa3y 3aKpbIThb M PE3KO BCTPAXHYTh. 3aTeM HEO0OXOIWMO IMOCTABUTh
cocyll 00OpaTHO B XOJIOAWIBHUK WJIH B JISASHYIO OaHIO M OCTaBUTh €T0 TaM Ha 5 MHUHYT, a
3aTeM JBaXIbl TTOBTOPUTH ATy MPOIEAYpPY, KOTOpas Ha3bIBa€TCS HACHIIICHUE 0Opasia
Bo3nyxoM 1nipu  Ttemmeparype 0..1 °C um obecrneuynBaeT TOTOBHOCTH TIPOOBI K
UCITBITAaHUSIM.

OnucaHHbIE BBHIMIE METOABl OTIWYAIOTCA JPYr OT Jpyra OMNpeIeTICHHBIMU
ocobeHHOoCTsIMU. OIHM HCIONB3YIOTCS 4YacTo, ApPYrue ropasno pexe. Huxe Oymyt
paccMmoTpenbl npubopel, u3Mmepstomue JIHII, Ha oOCHOBE pacCMOTPEHHBIX BHIIIE
MeTooB. Kaxapiii mnpubop MOXKET oTBe4YaTh TPEeOOBAHUSM Cpa3y HECKOIBKUX
CTaHIapTOB, TOCKOJIBKY BCE OTH JOKYMEHTBl  CBS3aHBl  OMNPEICICHHBIMH,
NMEPEKIUKAIOIMUMHACS ~ TpPeOOBaHUSAMH W B3aUMOCBS3aHHBIMH  ypaBHEHUSIMH,

pa3pabOTaHHBIMU TI0 PEe3yJIbTaTaM KPYTOBBIX CIWYCHUN HECKOJbKUX HE3aBHCHUMBIX
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naboparopuii. JlaHHbIe ypaBHEHHUSI aBTOPOM OyAYyT OTIEIbHO PACCMOTPEHBI B TPEThbEH

IJ1aBC.
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1.3 O630p cpenctB usmepenusi JTHII nmosiBUBIIMXCSI HA MHPOBOM PbIHKE 32

nocJuaennue 15 jger

C TIOCTOSHHBIM pa3BUTHEM HE(MTIHOW OTPOCIH, B HACTOSIIEE BpeMs,
MPOJODKAIOT ~ pa3palaThiBaTbCS HOBBIE METOABI HM3MEpPEHWH, a Takke Oojee
BBICOKOTOYHBbIC THUIIBI aHaym3atopoB JIHII. Hwke mpencrtaBiaeHbl oOnucaHus W
0COOEHHOCTH TPHOOPOB M AHAIM3ATOPOB, IMOSBHUBIIMXCS 3a TMOCIEAHHUE NECITh JIET,
KOTOphI€ OBUIM MCIOJIb30BAaHBI aBTOPOM B TMPOIECCE HCCICIOBAaHUM M B XOJIE
roCcyIapCTBEHHBIX UCIBITAHUM C 1IebI0 yTBepkaeHus Tumnos CU.

1.3.1 Kak Owputo ormeueno Bbimre, 10 2000-x romoB Ha Tepputopuu PO JTHII
n3Mepsioch Toabko o I'OCT 1756-2000 ¢ ucnonb3zoBanueM bomOsr Peiina [16].

bomba Peiina (Pucynok 1.1) — coorBerctByer ASTM D 323-82 m ciyxuT s
m3mepenusa JIHII neryueil chipoil HepTH W JIETy4yHMX HEBSI3KMX HE(TENPOTYKTOB. 3a
MOCJEIHAE TOAbl Y HeEe TMOSBWIOCh MHOXECTBO MoOAU(HUKAIMKA (B TOM UHCIE U
aBTOMAaTU3UPOBAHHBIX), HO IO TOYHOCTH OHH TO-TIPSKHEMY OCTaBIISIOT JKEJaTh

ayyrero [17].

Pucynok 1.1 - BHemnuii Bug 60MObI Petina

1.3.2 B 2003 roay komnanueirt OOO HIIL "CKIIuedTs" B Ve Ob1 pazpaboTan
npubop AJITI-01 JAI1-01 [18] (pucynok 1.2).
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Pucynok 1.2 - Buemnuit Bug npudopa AJIIT-01 AT1-01

OH mnpegHazHayeH JUIsi WM3MEPEHHS B aBTOMAaTHYECKOM M PYYHOM pPEXKHUMax
JIaBJICHUS HACBIIICHHBIX TTapoB HedTu u HedTenpoaykToB mo [OCT P 8.601-2010 [19].

B aBromMarmueckoMm pekumMe MpUOOp OCYIIECTBISET CaAMOCTOSTEILHBIN 0TOOp 10
JIECATH TEPMOCTATUPOBAHHBIX TOPUMNA TPOAYKTa, HUX HCHBITAHHE C BbIJAYeH U
3alIOMHUHAHUEM Ka)KIO0TO OTAEIBFHOTO U YCPEAHEHHOTO PE3YIbTaTOB aHAIH30B.

Texnuueckue XapPaKTCPUCTUKHN l'[pH60p&2

o Jlnana3oH uzMmepeHus gasieHus, klla ot 10 no 160
o Ilpenensl aOCOMOTHOM MOrPEIIHOCTU U3MEpPEHUs JaBieHus, Klla +1
e CoorHomienue (a3 nap/>KUIKOCTh B U3MEPUTETHLHON KaMepe 4:1
o IlorpemHocTs onpeneneHus cootTHouieHus §as, %, He donee 2,5

e MakcuManbHO€  KOJIMYECTBO oAHOro nuwkina wusMepenud JHIT B
ABTOMATUYECKOM pexuMe, He Ooee 10
e Bpewms ogHOro uzmMepenus, MuH, He OoJiee 15
[lpunuun geiictBust mpuOOpa OCHOBaH Ha TEPMETHYHOM OTOOpEe MpPOObBI
AHAJIM3UPYEMOTO TPOAYKTa, PACIIMPEHUU HW3MEPUTEIBLHOM KamMepsl 10 o0bema,

HEOOXOJMMOTO ISl CO3/laHusi cooTHolmieHus: ¢a3 4:1, BOpbICKE B Hee OTOOpaHHOMU
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poObl, MPUBEICHUNA CHUCTEMBI Map/’KUAKOCTh B TEPMOJAMHAMHUYECKOE PaBHOBECHE M
pEruCTpalvy JIaBJICHUS.

JIJisl TIOBBINIICHUS KaueCcTBAa M3MEPCHU M oOecreueHus TpeOOBaHUIN CTaHIApPTOB
ASTM ceszannbix ¢ usmepenueM JIHII psoom xomnanuii 6611 pa3paboTaH M OCBOCH
CEepUHHBIN BBINTYCK COBPEMEHHBIX cpencTB n3mepenuit JIHII nedtn u HedrenpoaykToB
—  aHAIM3aTOPOB, KOTOPHIC IMMPOKO TPHUMEHSIOTCS B HedTemoObIBatomIeH,
He(drenepepabarbiBatomied U HEYTEXMMUYECKOM MPOMBILIUICHHOCTSIX, B CHCTEMax
TPAHCIIOPTUPOBAHMS, XpaHEHUS U TOTPEOJICHUS TOIUIMBA, a TaKXKe B JIAOOpaTOpHUsIX
KOHTPOJISI KaueCTBa HEPTETPOTYKTOB.

ABTOp TNpUHUMANI HEMOCPEACTBEHHOE Yy4YacTHE€ B UCIBITAHUSAX C IEJIbIO
YTBEPIKJICHUS THUIIA BCEX OMMCAHHBIX HUKE aHATM3ATOPOB.

1.3.3 B 2002 roxy nHa teppuropuu PD omnumu u3 nepBbix aHammzaropon JIHII
Hadyanmu npumeHsaTbes aHamuszaropel  MINIVAP  (pucynok 1.3) koTopeie umenu
monupukarmun  MINIVAP VPS u  MINIVAP VPSH [20], Beimyckaembie (QupMoi
«GRABNER INSTRUMENTS», ABctpusa. Ouu npennaznadens! 1ig usmepenuid JTHIT
He(TH, HEBSI3KUX YIJIEBOJOPOAOB M PACTBOPHUTENECH, B TOM dYHCIe OCH3MHA, a TaKxkKe
cMecell OeH3MHaA ¢ OKCUTeHAaTaMH B COOTBETCTBUHU ¢ TpebGoBanusmMu ASTM D 6377-99
(m. 1.2.2) (merox pacmmpenusi), ASTM D 6378-03 (m. 1.2.3) (meTom TpOMHOTO

pacuIMpeHus ).

Pucynok 1.3 - Buemnuii Buj ananuzaropa MINIVAP
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Anammzatop MINIVAP  mpencrasisier co0oil  KOMITAKTHBIN, MOJHOCTBIO
aBTOMATH3UPOBAHHBIN MPUOOP, MO3BOJISIONINI ObIcTpo onpenensats JHII ucneiryemoro
oOpasria.

Ero TexHuueckue xapakTepUCTUKH MpUBEACHHI B Tabmmie 1.1.

Tabmuna 1.1 - Texanueckue xapakrepuctuku ananuzaropo MINIVAP

3HaYEHNUE XapaKTEPUCTUKU

HaumeHnoBaHnue xapakTepUCTUKU
MINIVAP VPS | MINIVAP VPSH

I[I/IaHaSOH MMOKa3aHUM JaBJICHUS HACKHIIIECHHBIX I1apoB,

klla 0...1000
Jlnama3oH u3MepeHHid JaBICHHS HACBIIEHHBIX ITAPOB,
klla 8...115

[Ipenesnbl JOMyCKaeMOi OTHOCHTEIbHOW MOTPEIIHOCTH
nu3Mepenuit, %

B nquamnasone 8-12 xIla +10
B OCTJILHOM JHMANa30He U3MEPEHUN +5
Jluanason nokasaHuii Temneparypsl, °C 20...60 0...100
CooTHolieHre nap->KUaKoCTh 4:1 4:1..0,02:1
[Totpebnsiemast momHOCTh, B-A, He Gornee 65
Hanpsbxenue nuraromen cetu, B 220733
YacToTa nuraronieii cetu, I'i 50+1

["abGapuTHble pa3mMepsl (JUITMHaXBbICOTaXIIUPUHA),

MM, He 0oJee 175x315x196
Macca, xr, He OoJee 8
Cpennuii CpoK CITy>KOBI, JIET 10

B cocras ananmuzaropa MINIVAP Bxonsrt:
- I3MEPUTEIIbHASA KaMepPa C MOPIIHEM;

- TaTYUKU JABJICHHUS;

- TaTYUK TEMIEPATYPHI;

- TEPMODIIEKTPUUECKUN MOAYIIb;

- ycTpo#cTBO 0TOOpa Mpoo;

- IPUEMHBIN KOHTEUHED;

- OyKBEHHO-IIM(POBOM AUCILICH;
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- KJIaBUATypa;

- BCTPOEHHOE MPOrpaMMHOE 0OecTIeueHue.

[TpunHIIMTT ASHCTBUS TPUOOPA 3aKITF0YACTCS B M3MEPEHUH JTABJICHUSI TAPOB TIPOOHI,
KOTOpasi ~ BCachbIBaeTCsi  IMOPIIHEM B TEPMETHUYHYIO  TEPMOCTATUPOBAHHYIO
U3MEpUTEIbHYI0 KaMepy. Jluama3zoH TemmepaTryphl, MOAIEPKHUBAEMON TEPMOCTATOM,
COCTaBJISIET
(20-60) °C ms MINIVAP VPS u (0-100) °C mns MINIVAP VPSH. B 3aBucumocta ot
MOJIOKEHHUS MOPIIHS B KAMEPE MOXET CO3/1aBaThCs PA3IMYHOE COOTHOIICHHE OOBEMOB
napoBoid W kujkoil (a3. Temmeparypa H3MEpUTENHHON Kamepbl PETYIUPYETCS C
MOMOIIBI0 TEPMOIICKTPUUYECKOTO MOAYISI W HU3MEPSETCS AATYUKOM TEeMIEPaTyphl.
JlaBneHne u3MepsaeTcss BCTPOCHHBIM B MOPIICHb MMbE30PE3UCTUBHBIM JaTuyukoM. [locne
YCTaHOBJIEHHsI paBHOBecHs npousBoautcs uaMepenue IHII unccnemyemoro Bemiectsa.
[Iporpamma aHanu3aropa MO3BOISET C TOMOUIBIO KOPPENSLMOHHBIX ypaBHEHUUN
BBIYUCIISTh:

- IHIT o Peiiny B coorBercTBuu ¢ ['OCT 1756-2000 1 ASTM D 323-82;

- JaBpJeHue mnapoB OeH3WHa U OEH3MHOBBIX CMECEed B COOTBETCTBUU
c ASTM D 4953-99;

- JaBJ€HUE  MapoB  HEPTEnpoAyKTOoB 1o  (opmyle,  OpUBEICHHON
B ASTM D 5191-07.

PesynbraThl M3MepeHUN U PacyeTOB OTOOPAKAIOTCS HA JUCIUICE aHAIM3aTopa,
KOTOpBIN cHaOxeH wuHTepdericom RS 232 nmns mpsMoil mepenadd pe3ysbTaTOB Ha
MPUHTEP WM KOMIBIOTEP W BCTPOCHHOMY MPOIECCOPY [JIsi XPAaHEHUs IMOJTYyYECHHBIX
JAHHBIX C LEJNbI0 UX MOCIEAYIONIEH paceyaTKH.

1.3.4 B 2002 rony ¢upmoit «GRABNER INSTRUMENTS» Obuta pa3pabortana
aBTOMaTuyeckas morouHas wmojens anammzaropa JIHIT — MINIVAP ON-LINE
(pucynok 1.4), xotopass mno3BoisieT KoHTpohupoBarb JIHII B Tpex wmarucrpansax
oJIHOBpeMeHHO [21]. Takke aHamM3aTOp MOKHO HMCIOJIb30BATh JJIsI KOHTPOJISI KadyecTBa
BbITyckaeMoil nponykuuu B coorBerctBuuM ¢ ASTM D 6377-99, ASTM D 6378-03,
ASTM D 5191-07, ASTM D 4953-99 u ASTM D 323-82.
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Pucynox 1.4 - Buemnwuit Buj ananmuzaropa MINIVAP ON-LINE

AHanu3atop palOoTaeT MOJHOCTBbIO aBToMaruuecku. IIpoba BriIruBaeTcs B
U3MEPUTENBHYIO KaMepy U3 HM3MEpAEMOro TMOTOKa C  IOMOIIbIO  CHCTEMBI
mpoOonoAroToBku. Bo m3bexxkaHue 3arps3HEHHUs OT MPEbIAyIIeH, cienyromas mpoda
UCIIOB3YETCS JJIs1 TPOMBIBKA U3MEPUTEIBLHOMN STUEHKHU.

Bce pe3ynbrarsl n3mMepeHuii 0To0paxaroTcs Ha JKUIKOKPUCTATINYECKOM JIUCTLIICE
c moacBeTkod. Ilpu 3TOM MOJIB30BaTEh MOXKET BBIOpPATh SI3bIK, a TAKXKE EIUHUIIBI
uamepenuit nasnenus (rlla, xlla, psi, arm.) u Temmeparypsl (rpaxyc Llenbcus wmm
dapenreiita). Kpome Toro, mpubop cHab)eH MHOKECTBOM JIOMOJIHUTEIBHBIX (DYHKITHA.

Ocnoguble y31bl aHanuzaropa MINIVAP ON-LINE 3akpensiensl Ha kopryce u3
HEP)KaBEIOIIEH CTalii, YCTAHOBICHHOM Ha Imaccu. KOHTpoiep ¢ OONBIIUM TUCIIIICEM
pacCIiOJIOKEH Ha JIByX LIAPHUPAX U €ro MOKHO MOBEPHYTh B HYXKHYIO CTOPOHY st
obecrieueHus: OBICTpOro JocTyna. BxomHele KiamaHbl NpoObI W KIAMaH st
KaTMOPOBOYHOM >KHJIKOCTH PACIIOIOXKEHBI HA HUKHEH CTEHKE BHYTpW Kopiryca. [lopT
JUIsL BBIBOJA OTPAOOTAaHHOM MPOOBI TaKXke pacCIONIOKEH Ha 3TOM cTeHke. B mepennei
JBEpLE HMEeTCs OOJNBIIOE CMOTPOBOE OKHO, OOECIEeYHBaIoNee BO3MOXKHOCTD

CUMTBIBaHUA MHGOpPMAIMKM C AMCIIIES KOHTpoyiepa. Hipke 3Toro okHa pacroiioKeHb
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TPU BHEIIHWE KJIABUIIH, MO3BOJIAIONIME PadOTaTh C OJOKOM IMPH 3aKPHITOM KOPITyCE,
Korza OJIOK MOAKIIIOUEH K CUCTEME MPOYBKH (JJ1s1 pabOThI B OITACHOU 30HE).

1.3.5 OgnoBpemenno ¢ ananuzatropamu MINIVAP B 2002 romy Ha poccuiickom
poiake nosiBruuch ananmuzaropsl JTHIT SETAVAP 1l (pucyHok 1.5).

Pazpaboranneiii  anmmiickoit  ¢upmoit  «STANHOPE-SETA»  ananuzarop
SETAVAP Il [22], npeacTaBisieT co00i HACTOMLHBIN, aBTOMAaTH3UPOBAHHBINA MPHOOD,

MO3BOJIAIONIMH ObICTpO M TouHO onpenensath JJHII HeBszkux kuakocTeit. B ero coctas

BXOJAT:
o U3MEpUTEIbHAS KaMepa;
o JATYMKH JIaBJICHUS U TEMIIEPATyPBhI;
o MeMOpaHa C JiepKaTesieM;
o CJIMBHOM KOHTEWHED;
o OyKBEHHO-LU(DPOBOI THUCILIEH;
. IPOrpaMMHOE 00ECIIEUECHHE.
Pucynok 1.5 - Buermnwuii Bug anamzaropa SETAVAP |
Texnuueckue xapakrepuctuku ananuzaropa SETAVAP |l npuBeaensl B

tabmure 1.2.
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Tabnuua 1.2 - Texanueckue xapakrepucTuku ananuzatopa SETAVAP I

HaumeHoBaHuE XapaKTepUCTUKU 3HaYEeHHUE XapaKTEPUCTUKU
Jluana3oH noka3aHuil 1aBJIeH!s HACHIIIEHHbIX 0,200
napos, klla
Jluana3oH U3MEpEeHUi JaBlICHUs] HACBILICHHBIX 2 115
napos, klla
[Ipenensl fonmyckaeMol OTHOCUTEIBHON
MOTPEUTHOCTH U3MEPEHUH, %o
. B nuamasone 8-12 xlla +10
. B OCTAJIHOM JIHANIA30HE U3MEPEHUN +5
Hanpsokenue nurarorieii cetu, B 220%22
Yacrora nutaromiei cetu, ' 50+1
[ToTpebnsiemast MOIIHOCTD, B-A 70
["abapuTHbIe pazMepsl (JIMHAXBBICOTAX IIMPUHA),

MM 205%365%240
Macca, kr 3,5

[IpyHUMI AEHCTBUS 3aKJIOYAECTCS B U3MEPEHUM JABJIICHUS NApOB HACHICHHOU
BO3JIyXOM MPOOBI, KOTOpasi C MOMOIIBIO0 CIIEUATIBHOTO MIIpHIa (METO/ BIPHICKUBAHMUS )
BBOAUTCS uepe3 MeMOpaHy B MPEABAPUTEIHHO OTKAYaHHYIO C MOMOIIBIO BaKyyMHOTO
Hacoca W3MEpUTENbHYIO Kamepy. Kamepa mepen BBOAOM NpOOBI TFepMETU3UPYETCS.
JlaBnenwe mapoB TpoObl ompenensercs mnpu Temmeparype (37,8 + 0,1)°C wu
COOTHOILIEHUH 00BEMOB map/*)kuakocThb 4:1. [Ipubop aBTOMaTHYECKH, C UHTEPBAIOM B
OJTHY MUHYTY, MPOU3BOJAUT HU3MEpPEHUs JaBlieHUs TapoB mpoOwl. Korma 3HadeHwus
JABJICHUs] TIAPOB CTAHOBSTCS YCTOWYMBBIMM W PACXOXKACHUE MEXAY Tpems
MOCJeA0BaTeIbHBIMU pe3yabTaTaMu u3Mepenuit He mpesbimaer 0,1 xlla, mpouemnypa
M3MEPECHUN AaBTOMATUYECKM 3aKaHUYMBAeTCs. Pe3ynbrarel M3MEPEHHM W pacyeToB
oToOpakatoTcsi Ha OyKBEHHO-IIU(POBOM AuCIUIee aHainuzaropa. l[IporpammHoe
o0OecrieyeHue KOTOPOTO  TO3BOJISIET  PACCUMTHIBATH  JKBUBAJCHTHOE  JABJICHHE
HachIIIEeHHBIX mapoB o Peliny B coorBerctBuu ¢ 'OCT 1756-2000, ASTM D 323-82,
ASTM D 4953-99,

ASTM D 6378-03 u o popmyne, npuseaennoit B ASTM D 5191-07.
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bnaromapss cBoeli yHuWBepcasbHOCTM W aAu3aiiHy aHaimmzatrop SETAVAP I
COCTaBIIICT CEPhE3HYI0 KOHKypeHIuto cepun aHanuzaropoB MINIVAP, ve yctymas um
HU 10 TOYHOCTH, HU MO OBICTPOACHCTBHUIO.

1.3.6. B 2008 romy Ha Tepputopun P® Obuin yTBEpX ACHBI aHAIU3ATOPHI
tuna — ERAVAP (pucynok 1.6), paspaboranubix ¢Gupmoii «Eralytics GmbH» [23],
ABctpus. OHU TpeaHa3Ha4YeHbl JJIs1 aBTOMATHUYECKOTO W3MEPEHHs TaBJICHUS MapoB
aBTOMOOWJIbHBIX W aBUAIMOHHBIX OCH3MHOB, YIJIEBOJOPOJIHBIX PACTBOPUTENICH, CHIPOM
He(TH, a Tak)Ke OTHOIICHMS MAP/>KUIKOCTh MU3MEPSIEMOro OCH3MHA B COOTBETCTBUU C

Tpe60BaHI/ISIMI/I COBPCMCHHBIX CTAHAAPTOB.

Pucynok 1.6 - Buemnwuii Bua ananuzaropa ERAVAP

[TopratuBHOCTE aHanM3aTOpa W BO3MOXXHOCTb MCIIOJIB30BAaHUS B KaueCTBE
HMCTOYHHMKA DJICKTPOMHUTAHUS aBTOMOOWJIBHOM aKKyMYyJISTOPHON Oaraper MO3BOJISET
MIPOBOANTH U3MEPEHUS JaBJICHUS TTapPOB MCCIEAYEMOTO BEIIECTBa, KaK B TaOOPATOPHBIX,
TaK U B TIOJIEBBIX YCJIOBUSIX.

Texnuueckue xapakrepuctuku ananuzaropa ERAVAP npusenenst B Tabnuie 1.3
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Tabnuna 1.3 - Texauueckue xapakTepucTuku ananuzaropa ERAVAP

HanmMeHoBaHUEe XapaKTepUCTUKH 3HayeHUe XapaKTepUCTUKU

Jlnana3oH nmoka3zaHui JaBJICHUS HACBIIEHHBIX MAPOB,

0 - 1000
klla
Jlnana3zoH u3MepeHuil 1aBlIeHUs] HACBIIIIEHHBIX MApOB,

10 - 115
klla
[Ipenens nomyckaemMoil a0COMIOTHON MOTPEIIHOCTH 11
n3mepenun, klla
TemneparypHslii quanaszos, °C 0-110
CooTHotieHus nap - )XUAKOCTh 4:1..0,02:1
Hanpspkerne muraroweii cetu, B 22025
[Totpebmsiemast MomHOCTH, B-A, He Oomnee 100
YacroTra nuTaromeu cetu, 1’1 50+1
["abapuTHbIe pa3Mepsl (JIMHA X ITUPUHA X BBICOTA),
MM, He Ooiee 220x320x280
Macca, kr 8
Cpenuuii Cpok CITy>KO0bl, JIET 10

[IpyuHuun nelcTBHS aHAIM3aTopa 3aKJIIYaeTCsd B MU3MEPEHUU JABJIEHUS MapoB
npoObl, KOTOpas BCAchIBA€TCS TMOPIIHEM B TE€PMETHUHYIO, TEPMOCTATUPOBAHHYIO
U3MEpPUTEIbHYIO KaMepy. B 3aBUCMMOCTH OT MOJIOKEHMSI MOPIIHS B KaMepe MOXKET
CO3/1aBaThCsl PA3IMYHOE COOTHOIIIEHHE 00BbEMOB MAapoBOi U kuKoi ¢a3. Temmeparypa
U3MEpPUTEIBLHON KaMepbl PEryIUpYeTCs C MOMOIIBIO TEPMOAIEKTPUUECKOTO MOIYIS U
KOHTPOJIMPYETCSl JTaTYMKOM Temmeparypbl. JlaBieHue wu3MmepsieTcsi BCTPOCHHBIM B
NOPIIEHB NTbE30PE3UCTUBHBIM JTaTYHKOM.

[locne ycTaHOBIIEHHMsSI paBHOBECHUS TEMIEPATypbl U NABJICHUS TPOU3BOIUTCS
m3mepenue JAHII uccnenyemoro Bemecrsa.

Pesynbprartel uM3MepeHUil M pacyeToB OTOOpAKArOTCSI HA LIBETHOM CEHCOPHOM
IWcIiee  aHanu3aropa. AHamuzatop cHaOxken wuHTepdericom RS 232, Ethernet,
BCTPOEHHBIM mporieccopoM u USB ains npsimoii nepenaun pe3ynbTaToB Ha MPUHTEP WU

KOMIIBIOTEP.
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Anammzatop ERAVAP cnoco0eH aBTOMAaruyecku H3MEpSATh JABICHHUE IapoB
aBTOMOOWJIBHBIX M aBUALIMOHHBIX OCH3MHOB, YIJIEBOJAOPOAHBIX PACTBOPUTENIEH U CHIPOU
He(pTu. OH COOTBETCTBYET TPEOOBAHUSM COBPEMEHHBIX 3apyOCKHBIX CTaHIAPTOB M HE
yCTyHaeT aHaJOTHYHbBIM npudopam [24] [25].

1.3.7 Taxxe B 2008 romy ObLIM MPOBEACHBI HUCIIBITAHUS C 1IETBIO YTBEPKICHUS
tuna  anaimusaropa JIHII RVP-4  (pucynok 1.7) paspaboranHoro  ¢upmon

«Bartec Benke GmbHy, I'epmanus [26].

Pucynox 1.7 - Buemnuit Bujg ananuzatopa RVP-4

Anamuzaropsl  JIHIT nortounsie RVP-4 mnpeaHazHaueHbl A HEMpPEPBIBHBIX
IUKIMYECKUX M3MEPEHUN NaBJICHUsS HACBHIIIEHHBIX MapoB HEPTH U HEPTENPOIYKTOB
HEIMOCPEICTBEHHO B TPYOONPOBOIaX MM TEXHOJOTUYECKHUX JTUHUSX.

Texnuueckue xapakTepucTuku ananuzaropa RVP-4 npusenenst B Tabnuie 1.4.
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Tabnuna 1.4 - Texunueckue xapakTepucThky aHanuzaropa RVP-4

HanMeHoBaHME XapaKTEPUCTUKU 3HaueHNEe XapaKTEePUCTUKHU
Jnana3oH moka3aHui 1aBJI€HUS HACBIILICHHBIX MapoB, klla 7...1000
Jlnana3oH u3MepeHuil JaBlIeHNs HAaChILEHHBIX apoB, klla 8...115
[Ipenensl nomyckaeMoi OTHOCUTENIBHON IMOTPELTHOCTH
n3MepeHuit, %
B nquanasone 8-12 xIla +10
B OCTQJIbHOM JMaIa30He U3MEPEHUMN +5
JlManasoH nokasaHuii Temreparypsbl, °C 0...50
CooTHollleHre Nap->KUIKOCTh 4:1
[ToTpebasemas MomHOCTH, B-A, He Goree 500
Hanpskenue nuraroiei cet, B 220*22
Yacrora nuraromieii cetu, I'1g 50+1
["abapuTHbIC pa3Mepbl (JITTMHAXBBICOTAXIITUPUHA), MM, HE OoJiee 1191x1930x710
Macca, KT, HE Oonee 350
Cpennmuii cpok ciryObl, JeT 10

AHanuzatopbl  NPEACTaBISIOT  COOOM  aBTOMATH3UpPOBAaHHBIE  MPHOOPHI,
MOJIKJIFOYEHHBIE K TOTOKY MPOAYKTA Yepe3 cucTeMy mpo0ooTOopa U MOATrOTOBKH MPOOHI.
CymHoCcTh MeToJa 3akjlodaeTcs B TOM, YTO TOpPLUS aHAIU3UPYEeMOM MpoObI
HarpeBaeTcss W IOJAaeTcsl B M3MEPUTEIBHYIO KaMmMepy aHalu3aropa. 3arem
M3MEPUTENBHAS KaMepa TEPMOCTATUPYETCA MpU Temneparype ucneitanusa 37,8 °C, npu
TOM YBEIMYMBAETCA OOBEM KaMepbl 3a CUeT ABW)KCHHUS IMOPIIHS J0 COOTHOLICHHS
00BbeMOB MapoBoil (a3bl k 00bemy xuakon (as3wl 4:1. Jlasee mpoUCXOAUT BbIAEPIKKA
CMECM B KaMepe JO0 YCTAHOBJICHUS PpABHOBECUS MAP/KHUAKOCTb, IIOCIE YEro
COBEpIIACTCA H3MEpPEHUE TEKYIIero 3Ha4eHHs Hu (QPUKCHPOBAHHE MAaKCHUMaJbHOTO
NOKa3aHUs 3JIEKTPOHHOTO NTPe00pa3oBaTelis JaBICHNUS.

[Iporpamma aHanu3aTopa NEPEBOAUT TMOKa3aHHUsS JaTYMKa B  BEJIUYHMHBI

skBuBaiieHTHeie JIHII mo  wmeromy Peiima (I'OCT 1756-2000) wmm 1o
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['OCT 28781-90 «Hedts u HedTenponykTsl. MeTox ompeaeneHUs TaBICHUA
HACBIIICHHBIX MTAPOB Ha anmnapare ¢ MEXaHUYECKUM TUCTIEPTUPOBAHUEM).

B cocraB ananu3aropa BXOIAT:

- Kamepa MoJI0rpeBa;

- KaMepa TEPMOCTAaTUPOBAHUS MPOObI C MPOrPAMMHUPYEMBIM PEXKUMOM U
KOHTPOJIEM TeMIIEpaTyp Ha BXOJE U BbIXOJI€ U3 KaMEPBhI;

- MEXaHU3M JIO3UPOBAHMSI IOPIIUU TPOOBI U €€ T0JIaur B U3MEPUTEIBLHYIO KaMepy;

- HCTIBITATENIbHAS KaMepa, 00eCIeurnBaroIiasi COOTHOIIEHUE TTap/>KUIKOCTh 4:1;

- IaTYUK JaBJICHUS, PUKCUPYIOIIUN TEKyllee M MaKCUMaJIbHOE JIaBJICHHE Tapa
He(TH unu HeTENPOoayKTa;

- OJICKTPOHHBIA  KOHTPOJUIEp, OOECHEUMBAIOIIMK  KOHTPOJIb  MMapaMeTPOB
WCIIBITaHUS, 33]JaHUE YCIOBUM UCTIBITAHUS U YIIPABJICHUE anapaTypoii;

- JKUJIKOKpUCTAJUIMYECKUNM JTUCIUIEH NI MHIWKAIMU MapaMeTPOB HUCIBITAHUN U
HACTPOEK.

B paGouem pexume aHanmuzaTopa Ha JUCIUIEHM BBIBOAATCS CIEAYIOIINE
MOKa3aTesu:

- HAMMEHOBAaHUE TEKYLIECH OIepalu, MPOBOJUMOM amnmaparypoll U Bpemsi €e
MPOTEKAHUS,

- TeMIiepaTypa OaHU-TepMOCTaTa;

- TeMIiepaTypa npoObl Ha BXOZI€ B UCIIBITATEIBHYIO KaMepy;

- TemMneparypa nmpoObl Ha BXoJie B 0aHIO-TEPMOCTAT;

- TEKYIIIME TIOKA3aHUsl JaTYMKa JaBJICHUS;

- pe3y/bTaT UCHBITAHUS - MAKCUMAJIbHOE 3HAYEHUE JABJICHUS B U3MEPUTEIbHOU
Kamepe, 3aUKCHpPOBaHHOE B Mpolecce IKcrryaranuun RVP-4.

1.3.8 B mnocnengHee Bpemsi Ha OTEYECTBEHHOM PBIHKE TOSBWINCH HOBBIC
aHanu3aTopel  daBieHus  HackimeHHblx  mapoB  MINIVAP  VPSH  Xpert
(MINIVAP VPXpert) u MINIVAP LPG.

Anamuzaropsr MINIVAP VPSH Xpert (MINIVAP VPXpert) npenHasHadeHbl s
W3MEpPEHUN [aBJICHUS HACBHIINICHHBIX TApOB HE(PTH, HEBSI3KUX YIJIEBOJOPOIOB M

paCTBOPHTCHCﬁ, B TOM 4YHCJIC 6CH3HHa, a Tak)Ke cMecell OeH3MHa ¢ OKCUTeHaTaMH.
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AHanu3arop MPEICTABIIAET co0oif KOMITAKTHBIM, MOJIHOCTBIO
aBTOMAaTU3UPOBAHHBIM MPUOOP, MO3BOJSIOMIUNA OBICTPO U TOUHO OMPEICIAThH AaBICHHE
HACBIIEHHBIX MAPOB HEBSA3KUX KUIKOCTEH [27].

B ero cocras BXOmsT:

®  u3MepuTeIbHas KaMepa ¢ MOPIIHEM;

®  JaTYMKH JIaBJICHUS U TEMIIEPATyphL;

®  TEPMOIIEKTPUYECKUN MOMIYIIb;

®  ycTpoiicTBO 0TOOpa MPOO;

®  [IPUEMHBIN KOHTECHUHED;

e  OykBeHHO-UU(POBOI AUCILICH;

®  KJABHATYpA;

®  BCTPOEHHOE MPOTrpaMMHOE 00eCIIEUEHHE.

Buemrnuii B ananuzaropa mpuBeeH Ha pucyHke 2.8.

Pucynok 1.8 - Buemnuii Bua ananuzaropa MINIVAP VPSH Xpert
(MINIVAP VPXpert)

Texunueckue xapakrepuctuku aHannzatopa MINIVAP VPSH Xpert npusenenst

B Ta0Omuie 1.5.
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Tabnuna 1.5 - Texunuyeckue xapakrepuctuku asaianzatopa MINIVAP VPSH Xpert

HaumenoBanue xapakTepucTUKH 3HaueHue XapaKTePUCTUKHI
Jlnana3oH noka3aHuil 1aBJICHUSI HACBIIICHHBIX MTapoB, klla ot 0 mo 1000
Jlnana3zoH U3MepeHUl JaBICHUs HACBILLEHHBIX 1apoB, Kl1a or 8 1o 115
[Ipenensl nomyckaeMoi OTHOCUTEIBHOW IMOTPELTHOCTH
n3MepeHuit, %
B nuanasone ot 8 1o 12 klla +10
B OCTQJILHOM JlMana3oHe U3MepeHuit +5
JlManasoH nokasaHuii Temreparypsl, °C ot 0 1o 120
CooTHolIeHHE Map->KUJIKOCTh or 4:1 1o 0,1:1
[Torpebnsiemast MmoutHOCTH, B A, He Ooree 200
Hamnpsoxenue nuraromien cetu, B 22023
Yacrora nuraromeit cetu, I'n 50+1
["aGapuTHbIC pa3Mepsl (JUTMHAXBBICOTAXIIUPUHA), MM, HE OoJjiee 153x368x277
Macca, Kr, He Goitee 9
CpenHsist HapabOTKa JI0 METPOJIOTHIECKOTO OTKAa3a, I 10000
Cpennmuii cpok CirykObl, JeT 10

[IpvHIMI OEWCTBUS aHAIM3aTOPA 3AKIIFOYAETCS B M3MEPEHUU JABJICHUS I1apOB
npoObl, KOTOpasi BCACHIBAETCA IMOPIIHEM B TEPMETHYHYIO, TEPMOCTATHPOBAHHYIO
M3MEPUTEIIbHYI0 KaMepy. B 3aBHCHUMOCTH OT MOJIOKEHUSI MOPIIHS B KAMEPE MOXKET
CO3/MaBaThCsl PA3JIMYHOE COOTHOIIEHHWE OO0bEeMOB mTapoBOd W kuukoil ¢da3. B
M3MEPUTEIIBHON KaMepe CO37aeTcsi W TMOAJAECPKUBACTCA C IMOMOIIBI0 TepMocTaTa
3aJaHHas ~ TeMmeparypa, 3HAUYEHHE  KOTOpPOW  PErylupyeTrcss ¢  [OMOIIbIO
TEPMODJICKTPUUECKOTO MOAYIAS M  KOHTPOJIMPYETCS IO TMOKA3aHWSIM J1aT4HhKa
Temreparypbl. [laBieHue W3MEpsSeTCd BCTPOCHHBIM B TMOPHIEHb MbE30PE3UCTUBHBIM
natyukoM. [locne ycTtaHOBIEHHST paBHOBECHSI TEMIIEPATYPhl U JABJICHUS TPOU3BOIUTCS
u3mepenue JIHII uccnenyemoro BemectBa. [Ipu m3aMepeHUs X COOTHOIIEHHE OOHEMOB

Nap/’KUJIKOCTh BBIOMpaeTcsi B COOTBETCTBUU ¢ TpeboBanusmu ASTM D 6377-99,

ASTM D 6378-03 u EN 13016-1.
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[IporpamMma ananu3aTropa MO3BOJSIET C TMOMOIIBIO KOPPENIALMOHHBIX YpaBHEHUN
BBIYHCIISTH:

- IHIT o Peiiny B coorBercTBuu ¢ 'OCT 1756-2000 1 ASTM D 323-82;

- TaBJICHWE TMapoB O€H3MHAa W OCH3WHOBBIX CMeCed B COOTBETCTBUHU C
ASTM D 4953-99;

- JaBJICHWE  TMapoB  HEPTENpPOAYyKTOB 1o  (opMmyne,  MNPUBEICHHON
B ASTM D 5191-07.

Pe3ynbpraTel M3MepeHHIl W pacdyeToB OTOOpa)kalOTCS Ha JUCIUIEE aHAJIM3aTopa.
Amnanmzatop ocHamieH uHTepdeiicom RS 232 ans mpsimoil mepenadyn pe3yabTaToB Ha
OPUHTEpP WM KOMIBIOTEP, a TaKXKe BCTPOCHHBIM MPOLECCOPOM JUIsl XPAHEHUs
MOJyYEHHBIX TaHHBIX C IEJBI0 UX MOCIETYIONIeH paceyaTk.

Jlng peanuzaliiu  pa3IUYHBIX 337ad B COOTBETCTBHH C HEOOXOIWMBIMH
CTaHJapTaMU JaHHBIA aHAJTU3aTOpP CHAOKEH MHOTOYMCICHHBIMU QYHKIUAMH. [ToaTOMy
CHayaja OH IMPOM3BOIUT BIEYATIIEHHE OYEHb CIOXKHOTrO mpubdopa. OpgHako mocie
YCTaHOBKH MapaMeTPOB U MPOTrPAMMHUPOBAHMSI IPOLEAYP U3MEPEHUS B COOTBETCTBUU C
TpeOOBaHUSAMH oleparopa, paboTaTe C aHAJIM3aTOPOM OYEHb MPOCTO, AHAIOTHYHO
pabote ¢ anamm3atopoM MINIVAP VPS, ycrienHo ucmonbs3yeMbiM Bo BeceM mupe [28].

1.3.9 Anamuzarop MINIVAP LPG (pucynok 1.9) — craHgapTH3UpOBaHHBIM
npuOop, MPOBOASAIINNA U3MEPEHUS B COOTBETCTBHH co crangaptoM ASTM D 6897-09.
OH paccunTaH Ha aBTOMATHYECKOE OIpENeJCHUE JaBICHMUsS MapoB CXKUKEHHBIX
HedTenponykToB. [logyyeHHbIe C €ro MOMOUIbI0 Pe3yabTaThl SKBUBAJIECHTHBI JTaHHBIM,
nonydaeMbiM 10 ctanaapty ASTM D 1267-12 «/laBieHue HACHIILIEHHBIX MapoB
CKMKECHHBIX HE(TIHBIX Ta30By» [29].

JlaBrieHne mapoB OMPENENIeTCS C BBICOKOH TOYHOCTHIO MPHU MPEIBAPUTEIHHO
3agaHHOM Temmeparype B auamnazoHe ot +5 °C mo +70 °C u auamazoHe HU3MEpEeHUs

nasienus xo 2000 kI1a.
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Pucynok 1.9 - Buemnuit Bug ananuzatopa MINIVAP LPG

[Tpubop paboTaet MOJTHOCTHIO ABTOMATUYECKH, TpeOyeMblii 00beM MpoOsl 15 M.
Cocyn, HaxomsIIMICA TOA JABIEHUEM U COJACPKAIUA HCTBITHIBAEMYIO MPOOY,
MPUCOCIUHACTCS K TpuOOpy C TMOMOIIBIO OBICTPONEHUCTBYIONIETO COEIUHUTEIS,
HAXOJAIIETOCs] C TPaBOM CTOPOHBI aHaiu3atopa. [IpoMbIBKa M 3amoiHeHuEe MpoOoi
BBITIOJTHSIOTCS] TIOJTHOCTBIO aBTOMAaThdecku. 10 Ml XKUJKOM MPOOBI UCTOIB3YIOTCS IS
MPOMBIBKA HM3MEPUTEIBHON SYEHKH, i1 U3MEPEHUs [IaBIICHUS MapOB HUCIOJIb3YETCS
3,3 M1 IpOOHI.

Texanueckne xapaktepuctuku anamuzatopa MINIVAP LPG mnpusenensr B

tabmure 1.6.
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Tabnuna 1.6 - Texanueckue xapakrepuctuku anaiuzaropa MINIVAP LPG

3HaYEHHUE XapAKTEPUCTUKU
HaumeHnoBaHue xapakTepuCTUKH
Jlnana3oH noka3aHuil 1aBJICHUSI HACBIIICHHBIX MTapoB, klla ot 0 mo 2000
Jlnana3zoH U3MepeHUl JaBICHUs HACBILLEHHBIX 1apoB, Kl1a or 8 1o 115
[Ipenensl nomyckaeMoi OTHOCUTEIBHOW IMOTPELTHOCTH
n3mepenuit, %
B nuanasone ot 8 1o 12 klla +10
B OCTQJIbHOM JMaIa30He U3MEPEHUMN +5
JlManasoH nokasaHuii Temreparypsl, °C ot 5 1o 70
[ToTpebasemas MomHOCTH, B-A, He Goree 240
Hanpspkenue nuraromeit cetu, B 220f§§
Yacrora nuraromieii cetu, I'1g 50+1
["aGapuTHbIC pa3Mepsl (JUTMHAXBBICOTAXIIUPUHA), MM, HE Oojiee 196x315x175
Macca, Kr, He Goilee 8
Cpennsist HapaOOTKa 10 METPOJIOTUYECKOTO 0TKa3a, U 10000
Cpennmuii cpok CiryObl, JeT 10
Anamuzarop MINIVAP LPG - aBroHOMHBIM mnpubop, HE TpeOyrommii

JIOTIOJTHUTENBHBIX ~MPUHAAIEKHOCTEH. VI3MepeHHble JaHHbIE OTOOpaXKaloTCs Ha
KUJKOKPUCTAIIIMYECKOM IOJICBEUMBAEMOM JHCIUIee C JAByMs cTpokamu 1o 40
OyKBEHHO-ITU(DPOBBIX 3HAKOB U JIETKO CUUTHIBAIOTCS C HETO.

Jl7is pacreyaTku MOMyYEHHBIX TaHHBIX MOKHO TOAKIIOUUTH K MPUOOPY MPUHTED
C Mocjen0BaTeIbHbIM HHTEP(DErcoM.

[Tpu ncmonb30BaHNN aHATHM3ATOPa B TMOJIEBBIX YCIOBUSAX OH MUTAETCS OT THE3/a
NPUKYpHUBATEIsl aBTOMAIMHBI, a BCE HM3MEPEHHBIC TaHHBIE COXPAHSIOTCA B €0
BHYTpPEHHEH NaMsITH U MOTYT OBITh pacrieyaTaHbl O3/ THEe.

HaBnenue nmapoB cxikeHHoro raza (LPG) omnpenensercst ¢ BHICOKOW TOYHOCTBIO
U BOCIPOU3BOAMMOCTBIO, M TIOJYyYEHHBIE pE3yJAbTaThl HKBUBAJEHTHBI JIAHHBIM,

nonyyaembiM 1o crangapty ASTM D 1267-12.
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Bce Bpiuenepeunciennsle ananmsaropel JJHII BHecensl B I'ocymapcTBeHHBIN
peecTp cpeacTB u3MepeHuil PO M mIMPOKO HCHONB3YIOTCS Ha TEPPUTOPUU HAIIEH
cTpanbl. [1o MOrpenHOCTSIM OHU MOYTH BCE HAXOATCS HA OTHOM YPOBHE U OTIMYAIOTCA
NPUHLIAIIOM JCHCTBHUS U (YHKIIMOHATHHBIMU BO3MOXKHOCTSIMU. CaMbIMU YTOOHBIMH B
oOpallieHuu  SIBISIOTCS  aHanu3aropsl Eravap um Minivap VPSH Xpert. Ownu
YHHUBEpPCAJbHBl M HCIOJNB3YIOTCS JUIsi OONBIIEro KOJMYECTBAa OMNEpaluidi U METOJIOB.
OcTaJibHble IPUOOPBI Y3KO CHEUAIN3UPOBAHBI 1JI1 KOHKPETHBIX LIeJIEH.

bomOb1 Pelina mo-npexHeMy HCHOJNB3YIOTCSI B HEPTSHON MPOMBIIIIEHHOCTH U
pSIOM  CTIEUMATM3WPOBAHHBIX — Jlaboparopuii Ay TpyOOil  OIEHKM  KadecTBa
HedTenponykra. B Hacrosiee Bpemsl Bce NMpeNNpUsTHs, CBSI3aHHbIE ¢ HE(PTHIO U €€
MIPOM3BOIHBIMH, TIEPEXOAT HA aHAIU3ATOPHI, MOCKOJIBKY OHU JAIOT OONBIIYI0 TOYHOCTD
10 CpaBHEHMIO ¢ OoMOamu Peiifa, a Takke NpOCThl U yAOOHBI B OOpaIlleHHUH.

B CBSI3U C NOCTOSIHHBIM ~ Pa3BUTUEM HedTeno0bIBatoIEH U
HedTenepepabaTeIBaOMIel MPOMBIIINIEHHOCTH W MOBHIIICHUEM TPEOOBaHHA K KaueCTBY
He(PTEPOIYKTOB, MOTPEOHOCTH, B 0OJIe€ BBICOKOTOUHBIX IMPHOOpax M aHaAIM3aTOpax
JIHII Oymer mnpoaoimkarh pacTH, YTO TMOBIEYET 3a Cco00Ml  HEoOXOOUMOCTh

COBEPILIEHCTBOBAHUS CHUCTEMbl METPOJIOTMYECKOTO oOecrieueHuss B 3Toi obmactu [30]

[31].
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IJTABA 2. TepmonmHamMu4yeckue MeTOAbl H3MepeHHs a0COJIOTHOIO

nasJjenusi. Co3nganue ycranoBku st udmepenuii J{HII na ocHoBe HOBOro MeTona

B oOnactu u3aMepeHuil AaBieHUs, aIbTEPHATUBHO CYIIECTBYIOIIMM METO/IaM
M3MEPEHUS TaBJIICHUS: 4yepe3 Maccy W Iuiomanb (2.1) umm depes MmIOTHOCTh U BBICOTY
BOISIHOTO croyida Kuakoctd (2.2), wucciemoBajgach BO3MOXKHOCTh — CO3AAHUS
€CTECTBCHHBIX JTaJIOHOB HAa OCHOBE YHCTBIX JKHJIKOCTEM C HCHOJIb30BaHUEM

3aBMCHMOCTH JIaBJICHHUS OT Temmeparypsl (2.3; 2.10).
P=m-g/S, (2.1)

e P — maBnenwme; M — Macca; § — YCKOPEHHE CHUIBI TSOKECTH, S — TUIOIIAIb

TTOBEPXHOCTH.
P=p-g-h, (2.2)

rne P — nmaBieHue; p - MJIOTHOCTh paboyell >KUAKOCTH; g — YCKOPEHHUE CHJIBI
TSIKECTH; h — BBICOTA BOASHOTO CTOJIOA KHUIKOCTH.

AHanu3a TepMOAMHAMUYECKUX METO/IOB, OCHOBAHHBIX HA 3aBUCUMOCTH JTABJICHUS
OT TEMIIEPaTypbl, NO3BOJIMJI CAEIATh BBIBOABI O BO3MOXXHOCTH CO3/IaHUSI HOBOTO METOAA
JU1s1 001aCTH U3MEPEHUM JIaBJICHUsI HACBIILIEHHBIX MapoB >KUJIKOCTEH. bbbl IpoBeIeHBI
CpPaBHEHHSI HOBOTO ITHEBMATHUYECKOTO METOJa C YK€ CYIIECTBYIOIIMMH METOAAMU
m3mepenuit [IHII, koTopsle moaTrBepanin €ro yHUKaJIbHOCTb. ET0 CyThb M NPUHLMIIBI
ObLIM omyosrkoBanbl B 2006 rogy B cratbe «MeTOoIbl M CpeiCTBA U3MEPEHUI JaBICHUS
HACBIIIEHHBIX TTapOB HEPTETIPOTYKTOBY, KypHaI «3meputenpHas Texauka» Ne3, mapt
2006. — C.42-45 [7]

HoBplii MHEBMaTHYECKUN METONI ObLI MCCIIEIOBAH, MOJYYEHbl TEOPETHUYECKUE U
AKCIIEPUMEHTAILHBIE PE3yabTaThl. MeTos ObUT peasin30BaH B BHICOKOTOYHOW yCTaHOBKE
no udmepenuro JIHII, koTopas Bomia B cOCTaB rocyiapCTBEHHOTO pabovero 3TajioHa
eAVHUIIBI JaBieHus 11t oonactu uaMmepenuit JIHIL. DToT 3TanoH cTan nepBbIM B CBOEM
pole M J0Ka3aJl MEPCIHEKTUBHOCTHh PA3BUTHS HAIPABICHUS CO3JaHUSI €CTECTBEHHBIX
ATAJIOHOB HA OCHOBE YUCTBIX KUIKOCTEM.

PaccMoTpuM naHHbIe HccaeI0BaHUs TOIPOOHEE.
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2.1 TepmoauHamMuyeckue MeTOAbI HM3MeEPEHHsl AABJEHHUS HACBHINIEHHBIX

IIapoB U UX UCCIICA0BAHUA

[Ipexxne yeM mepedTH K CO3JaHUIO 3TajoHa B obOnactu wm3mepenui JIHII
He()TEMPOTyKTOB HEOOXOMUMO PACCMOTPETh TEPMOINHAMUYECKHUE TTPOIIECCHl U METOIHI,
Ha OCHOBE KOTOPBIX OBLIT MOCTPOEH HOBBIN MHEBMAaTHUYECKUN METOJI, JIETIIHI B OCHOBY
sTanoHa. TepMOIMHAMHYECKHNE METOIbI M3MEPEHUST a0COTIOTHOTO JTABJICHUSI OCHOBAHBI
Ha CBOMCTBAaX YMCTHIX BEIECTB JIBE WM TPU (Pa3bl KOTOPHIX (Ta3, KUAKOCTh U TBEPIOE
TEJIO) HAXOAATCS B TEPMOJAMHAMHUYECKOM PAaBHOBECHM, IPU 3TOM JaBJICHHE MapOB
BEILIECTBA OJHO3HAYHO 3aBHCUT OT €ro Temreparypsl [32]. Meroasl U yCcTpOKMCTBa,
peanu3ylonme TEePMOJUHAMUYECKHE METOAbl KIACCUPUIUPYIOT MO (PU3UUECKOMY
MPUHIUITY JEUCTBUSA. OTOT MPHUHUWIN JACHCTBUSA OCHOBAaH Ha HCHOJIb30BAHUU
(UKCUPOBaHHBIX TOYEK (Pa30BBIX IMEPEXOJOB YHUCTHIX BEHIECTB, TaK Ha3bIBAEMBIX
TPOMHBIX TOYEK, JMOO Ha HCIOJB30BAHUM  HEMPEPBIBHBIX  ydacTkoB  P-T
(rne P — naBnenne, T — TeMmeparypa) KpuBoil (a30BOro mepexoja YUCTHIX BEIIECTB
(kpuBOI TUTABJICHHUS; KPUBOW CYOITMMAIIUH; KPUBOM KHIKOCTh-TIap.)

B kauecTBe TemIieparypHbIX PENEPHBIX TOYEK HCIMOJB3YKOTCS TPOWHBIE TOYKH
YUCTBIX BEIIECTB. TpOMHAsE TOYKA — 3TO TOYKM PABHOBECHS TBEPAOW, JKUIKOW H
napooOpazHoii (a3. Peammzanus TpoWHONW TOYKHM BEIECTBA, HAXOIAIIETOCS TPH
KOMHATHOM Temmeparype B ra3o00pa3HOM COCTOSIHUH, TPeOyeT €ro OXJaXKIEeHUs [0
HEKOTOPOM HU3KOW Temneparypbl. Kak 4acTHbBIN ciiydall OHU UCITOJIB3YIOTCS B KAYECTBE
penepHBIX TOYEK B 007aCTH M3MepeHuid napinenus. Tak Hanpumep B 70-x romax 20 Beka
JUIS. U3MEPEHUsl JIaBJICHHs OBbLUIO TPEAJIOKEHO HCIOJIb30BaTh TPOWHYHO TOUYKY BOJIBI.
BemecTBo nocturaer cHayana TOYKHA pOChI, IPU KOTOPOW HAYUHAET MOABIATHCS KUJIKAs
¢daza. 3areM JaBiieHUE TMAaeT ¢ MMOHWKEHUEM TeMIeparypbl B COOTBETCTBUU C KPUBOM
M3MEHEHUS [aBJICHUS Tapa, IOKa >XUAKOCTh HE Ha4yHeT 3amMep3arb. B mpouecce
3aTBepieBaHus (IOJIOTUH YYaCTOK XapaKTePUCTUKHU, COOTBETCTBYIOIIUM 3aMEpP3aHUIO B
YCIOBUSIX TPOMHOM TOUKH) TeMmIepaTypa U JaBJICHUE, COXPAHSIOT CTaOWIIBHOE

3Ha4Ye€HHEe. JTOT MPOIECC MOXKHO HAONIOAATh MPU aTTeCTAlUK CTAaHAAPTHOTO oOpasia
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AJIHII-20 na ocHoBe nukiorekcana. aszoBasi auarpaMma BOJAbl MPHUBEACHA HaA

pucynke 2.1 [32].

LNasneHne
P,amm 4
z ’Kngkoe
Taeg.qoe (80aa)
(nén)
Tip Tran
1l fprrrrmremmeeeQeracna e
' poiHan Touka
* (0.06 atim; 0.01°C)
[a3oo6paszHoe |
+ (sogaHoiinap) :  Temnepartypa
0 . . >
0 100 ,°C

Pucynok 2.1 — ®a3oBas quarpamMma BOJIBI

JInst Toro 4T00Bl 00ECNEYUTh TOUHOCTh U CTAOUILHOCTh MapaMeTPOB COCTOSIHUS
TPOWHOM TOYKH, BEIIECTBO JOJKHO HAXOJIUTHCS B YCIOBHIX auabaTHYECKOrO PeKUMa.
AnnabaTHuecKuil pexXuM — 3TO TEPMOJMHAMHYECKUN MPOIECC B MAKPOCKOMHYECKOU
CUCTeME, MpH KOTOPOM CHCTeMa HE OOMEHMBAETCA TEIUIOTOW C OKpPYKaIoIIUM
IIPOCTPAHCTBOM.

YcTpoiicTBa Ha OCHOBE TPOWHOW TOYKM Ta30B HMMEKOT OIPAHUYEHHOE YHCIIO
BOCIIPOM3BOIMMBIX TOYEK JABJICHUS, OINpPENEsieMOe ONpEeAeIEHHbIM HAa0OpPOM UYHCTBIX
xuakoctel. KpoMe Toro, ectb psii TEXHUYECKUX HEYIOOCTB, CBSI3AHHBIX C PACUETOM
Pa3IUYHBIX MOMPABOK IS ONpe/iesicHus: a0COTIOTHOTO naBneHus [33].

Jns peanu3zanuy HalleW 3aJadd, MOCTPOCHUS BBICOKOTOUYHOW H3MEPUTEIIBHOMN
ycTaHoBKU i onpenenenus JHIT kuaxocrei, MOXHO MCHOJIB30BaTb METOZ,
OCHOBaHHBIM Ha (DUKCHPOBAHHBIX TOUKAX JABICHHUS KPHUBBIX (PA30BBIX MEPEXOI0B
YUCTBIX BellecTB. [loMydnTh Takue TOYKM MOKHO MPU MOMOIIM HAabOpa >KUIKOCTEH U
3aJjaTYMKa TEMIIepaTypbl, B KAa4eCTBE KOTOPOIO IEIeCO00pa3sHO HCIOJIb30BaTh

TCpMOCTAT C HCO6XOI[I/IMBIMI/I HaM MCTPOJIOTHUICCKUMHU XapaKTCPUCTUKAMU.
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KoHCTpyKIIMST H3MEpPUTENBPHOM KaMepbl M anmaparypa YIPaBJICHHS NPOLECCOM
BOCIPOU3BEJEHUS TeMIepaTypsl ¢ mnorpemHocteio He Oonee 0,05 °C mpocTtsl B
DKCIUTyaTallid U CPABHUTEIBHO HENOPOTH, YTO ITO3BOJIIET PEAIM30BATH HOBBI METOJ
n3mepenus [IHII 6e3 kakux-mm0o CylecTBEHHBIX 3aTpar.

Takum o00pa3oM, CyIIECTBYET BO3MOYKHOCTb HM3MEPEHHUS M BOCIPOU3BEACHUS
JaBICHUSA B OTHCNbHBIX (pukcupoBaHHbIX Toukax P-T xkpuBoil. Eciu mbel Oymem
BbIOMpaTh OOJBIIOE KOJIWYECTBO BELIECTB TO CTOJKHEMCS C HEOAMHAKOBOCTBIO HX
COCTaBa, KOJIMYECTBOM NpUMECEH, YTo NOTpedyeT Mpu KaxkJIOM HU3MEPEHUU
TIIATEIBHOTO AHAIN3a U CHEHHANBHBIX HCCIENOBAHUMN IO OINPEACICHUIO BPEMEHHBIX
XApaKTEpUCTUK BELIECTB, TAKUX KAaK HM3MEHEHUE CBOWCTB BEILIECTBA BO BPEMEHHU,
IJIOTHOCTH XKUAKOCTH, HACBIIIEHHOCTh KUJAKOCTH BO3AYXOM U T.J. YKa3aHHbIE (PaKTOPbI
HE ITO3BOJIAIOT MCIIOJIB30BaTh JAHHBIM METOX B IIUPOKOM auamna3zoHe uamepenunt JIHII,
HO i pabouero auanasoHa uaMepeHuid (ot 8 mo 115 klla) ananuzaropoB naBiIeHUS

HACBIIIEHHBIX MapoB, O0MO peia U T.J1. OH OJIXOAUT.
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2.2 Teoperuveckuii pacyeT [AaBJeHHMS HACBIIIEHHBIX MAPOB YHCTHIX

JKHIAKOCTEN U IKCHIEPHUMEHTAJIBHBIC UCCJICI0BAHUA

PaccMOTpUM BO3MOXKHOCTh MPUMEHEHHSI TEOPETUUECKHUX U SKCIIEPUMEHTAIBHBIX
uccnenoBanuii (1. 2.1) nmpoeaeHubix B O®I'YII « BHUUM um. JI.1. MenaeneeBa» ais
W3MEPEHNUs JaBJICHUS HACBIILEHHBIX ITaPOB )KUIKOCTEN C NOBBIIIEHHON TOYHOCTBIO.

Kak yxe ObUIO CKa3aHO BBIIIE, JABICHHE HACBHIIICHHBIX MapOB - 3TO JABICHHUE
[apoB, HAXOJAIIMXCS B PAaBHOBECHMM C JKUAKOM (a3od 1pH  ONpEdeIeHHBIX
COOTHOIICHUSIX 00BEMOB KUIKOH U MapoBoil (a3 mnpu 3aganHoi temmeparype [34]. s
Heptn nm HedrenponyktoB JIHII sBnserca dyHkuuend ux (PpakIMOHHOIO COCTaBa H
XapaKTepU3yeT WHTEHCHUBHOCTh HCIAPEHMS, OKAa3bIBAIOILYIO0 BIIMSHHE HA YCIOBHS
XpaHEHUsI, TPAHCIIOPTUPOBKUA U MpHUMEHEHUs. J[aBlieHHE HACBIIIEHHOIO Mapa YUCTOrOo
BEIIECTBA, KaKk W HePTEnpoayKToB sBisiercss (yHKmmed temmeparypsl [35].
Temneparypa, npu koropou JIHII craHoBUTCA paBHBIM [JABICHUIO B CHUCTEME,
Ha3bIBAETCS TEMIIEPATYpPOil KUIIEHU BelllecTBa. /[aBleHne HACBIIIEHHBIX NapoB HEPTH
U HE(TENPOIYKTOB 10 HEKOTOPOM CTENEHU XapaKTepU3yeT UX HUCIapseMOCTb, HAINYHE
B HUX JIETKMX KOMIIOHEHTOB, PACTBOPEHHBIX T'a30B U T. 1. OHO pE3KO YBEIUUYMBAETCS C
MOBBIIEHNEM TeMneparypsl. [Ipyu oqHON U TOM ke TemnepaType MEHBIINM JIaBICHUEM
HACBILICHHBIX MAapOB XapaKTepu3yloTcsi Oojee Jerkue HedTenpoaykThl. OCHOBHBIE
SMIIUPUYECKUE 3aBUCUMOCTH JABJICHHS HACBILIEHHBIX MApOB OT TEMIEpaTypbl OepyTcs
Y3 CIIPABOYHOU JIMTEPATYPHI.

JlaBineHHe HACBILIEHHOIO I1apa YHCTOrO BEIIECTBA MOMKHO pPACCUUTaTh IO

dopmyne Antyana (2.8) [36].

lgP =A—

(2.3)

(t+Cpn) !

rie P - naBnenue HachllieHHOTO napa, klla;

A, B, C, - koHCTaHTHI (popMyibl AHTyaHa;

t - Temmeparypa, °C.

CnpaBouyHble JaHHBIE KOHCTAHT (OpMyJibl AHTyaHa MOTYT OTCYTCTBOBAaTh M

TOraa, OIPCACTINTb 3aBUCUMOCTb JABJIICHUS IIapa OT TCMIICPATYypPbl MOKHO 6y,ueT
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pacyeTHBIM ITyTEeM, MOJB3YsACh Koppemsuuedn Mmmtepa [36]. Koppemssuus Mumiepa
ONPENEIIAET CBA3b JABICHHA C KPUTHYECKOM Ttemneparypoll T,  TEIUIOTOM
napooOpa3oBaHUsl ' M TEMIEPATypod KHUIEHHS BewecTtBa 7,,. OTa KOppeIsuus

WCITOJIB3YETCS JUTsI Tharia3oHa HU3KUX abcomoTHRIX AaBineruit (ot 1 go 200 xI1a).
IgP=A—2+Cy T +Cy - T? (2.4)

rae P - napneHue HacChIILEHHOTO Mapa, MM PT. CT.;
T - pacueTHas Temneparypa;
A, B, C; u C; - akcnepuMeHTalIbHbIe KOY()PUITUEHTHI.

Teoputrueckuii pacyeT CipaBOYHBIX KO3(PPUIIMEHTOB paBEH:

2
A=0607 k- [4 ko (T"—“n) l — 1,448k - [Tﬁ - T’ﬂ] +2,88081 (2.5)
kun Tkp Trun Tkp
B =098k T, (2.6)
—-1,448'k
Cl = ? (27)
c, =22" (2.8)
kp
k = T (2.9)

T 0,38
4,567-Tkp<1—#>
14

rae ;- TersioTa napoodpa3zoBaHus Ipu Temieparype 71, Kaja/Modb.

Ha npaxtuke, popmyny AHTyaHa HEe KOPPEKTHO HUCIIOIB30BATh JJIsl OMpENeIeHUs
JABJICHUSI HACBHIIIICHHOTO Tlapa He(TEMpPOIyKTOB, Tak KaK HEe(PTEMPOMYKTHI SBIISIOTCS
He(TIHOU (hpakImen yriieBoJ0pOIOB.

Cpenuss morpemHocth Gopmyinsl Musiepa coctasisier 2,9%, TakuMm oOpazoM
teopetudeckuit pacuet JJHII HedTenpoaykToB KOppeKTHEE OCYIIECTRISITh MO (hopMyIie
M.K. XKoxosckoro (2.10) [38]. Dra dopmyna Obula BbIBeACHA MPH HCCICIOBAHUM
TEPMOJUHAMUYCCKOTO METOa U3MEPEHUS JaBICHHUS HA OCHOBE HENPEPHIBHBIX YYaCTKOB
P-T kpuBbIX TUIaBICHHS, CyONMMAaIlid MW MapooOpa3oBaHUS UYHUCTHIX BEIIECTB B

nporeccax (pa3oBbIX NepexoAoB 1-ro poja. u UMEET BUL:
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Pie~Pizy|1-(Taas)"
P = (Pﬂlatlc + [ ( - ) ])i (2.10)

[1-Ges)]

tne P, 1, P Tuww Piorw Tron - BABICHHE W TEMIIEPATYpa OpsiMOU Hackienus P-T, ns

Ha4yaJIbHOW U KOHEYHOMN TOUYKH.

C, N - B3aMMOCBA3aHHBIE HIMIIMPUUECKUE KOHCTAHTBI.

JIaHHBI METON TMO3BOJSET IO YCTAHOBIEHHOMY 3HAUEHUIO TEMIIEpaTypbl
BOCIIPOM3BOJIUTH HEOOXOMMOE 3HaueHHe AapieHus. [ Bocrnpou3BeneHus KOHKPETHOTO
3HAQUEHUS JaBJICHUS B HW3MEPUTEIBHOM KaMepe, 3allOIHEHHOW OJKCIEPUMEHTAIBHBIM
BEIIECTBOM, [JOCTATOYHO IIOJUIEP’KUBAaTh COOTBETCTBYIOLY0 emy 10 P-T kpuson
TeMIieparypy mpouecca J0 TeX I[op, IoKa He OygeT JOCTUTHYTO COCTOSTHHUE
TEpPMOJAMHAMHYECKOTO PaBHOBECHSI. 3HAYEHUE YCTAHOBUBILIETOCS MPU 3TOM JaBJICHUs OyJeT
PaBHO UCKOMOMY.

Jnsa peanmmsannu Bo3MOKHOCTH u3MepeHus [IHII ¢ BBICOKOM TOYHOCTBIO BO
BHUUM npu yyactuu aBTopa Oblia pa3paboTaHa dKCIIEpPUMEHTANIbHAsT YCTAaHOBKA IS
peanu3anuMy HOBOTO METOJAa OCHOBAHHOIO HAa TEPMOAMHAMUYECKUX 3aBUCHUMOCTSIX.
YcTaHOBKa MONy4Ynsia Ha3BaHUE: YCTAaHOBKA JUISI M3MEPEHUS JABICHUS HACBIIICHHBIX
napos (YIHII).

JlaBineHue HACBIIIEHHOTO Tlapa BOABI B JHMana3oHe pabouux Temmeparyp
(or 15 mo 50)°C, mnonydyeHHOE TEOPETHUYECKUM M SKCIEPUMEHTAJIbHBIM IyTEM,
npuBeAeHO B Tabmuie 2.1, ¥ coBMagaeT coO CHOPaBOYHBIMU JaHHBIMH [37]. s

DKCIIEPUMEHTAJIbHBIX UCCIEN0BAHUN uctonb3oBanachk Y/ HII.
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Tabnuna 2.1 - JlaBaeHue HaChIILEHHOTO Napa BOJbI

P man
t, °C [TpuBenenHas morpeurHocTsb, %
pacuetHoe, klla VJIHII, klIa
15 1,706 1,730 -0,20
20 2,339 2,330 0,07
25 3,169 3,190 -0,17
30 4,245 4,272 -0,22
35 5,627 5,653 -0,21
40 7,381 7,410 -0,24
45 9,589 9,610 -0,17
50 12,344 12,320 0,19

JlaBlieHME HACBHIIIEHHBIX MapOB BOJBI B 3aBUCUMOCTHU OT TEMIIEPATYpPhl B JIPYTUX
TEeMIIEPAaTyPHBIX JUana3oHaX, TaKKe MOKHO HAWTHU B CIIPAaBOYHOM JTUTEpaType.
Pe3ynmbrarbl TEOPETMUECKMX H  OKCHEPUMEHTAIBHbIX ucciaenoBannid  YJIHII,
peanu3yronieil HOBBIM TEPMOJMHAMUYECKUN METON, MO3BOJSIIOT CHAENAaTh BBIBOA O
BO3MO)KHOCTH M3MEPEHUsT aOCOTIOTHOTO JIaBJICHUST HACHIIIIEHHBIX MapoB B auarnaszone (0,1 -
160) kI1a, uTo mo3BossieT pa3paboTaTh U UCCIICIOBATh MaKeT pabOvero 3TajioHa.
[lepcrieKTUBHOCTH MPUMEHEHUSI METO/[a, OTIMCAHHOTO BHIIIIE, 3aKITIOYAETCSl TAKXKE B
TOM, YTO Ha €ro 0a3e MOYKHO CO3/1aBaTh NEPEHOCHBIC ATAJIOHBI CPABHEHUS M CTaHIApTHHIC
oOpa3iipl, HEOOXOMUMBbIC JJIsi CIAMYEHUM, TIOBEPKU M  KaIMOPOBKH  ATaJOHHBIX
CTaIlMOHAPHBIX YCTaHOBOK, aHanmm3aropoB JIHIIT u 6om6 Peiina aGcomoTHOTO naBiieHus Ha

MCCTC UX OKCILTyaTalnu.
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2.3 Pa3paGoTka yCTAaHOBKH [JIsl U3MePEeHMs JaBJIeHUs] HACBIIIEHHbIX NAapoB

He(TeNnPOIYKTOB HA OCHOBE HOBOT0 METO/1a

PykoBoncTBysich TpeOOBaHUSIMH COBPEMEHHBIX CTAHIAPTOB, a TAKXKE OIBITOM
u3Mepenuid B obnactu aasienus Bo OI'VII «BHUUM um. /.. Menaeneesa», Obu1o
pa3paboTaHO SKCIEpPUMEHTaIbHOE YCTpoicTBO s uaMepenus IHII nedrenponykros
U Pa3UYHBIX KUIKOCTeH. M3mepeHus aOCOIIOTHOTO NaBJICHMSI HACBHIICHHBIX IMapOB
UCIBITYyeMOTo oOpa3ua JODKHbI ObUIM, C 1EJbI0 INPEEMCTBEHHOCTH METOJUK,
npoBoautTcs npu Ttemmneparype 37,8 °C, mpu cooTHomeHUH (a3 map/KUIKOCTh B
usmepurensHoit  kamepe - 4:1.  Ilorpemnocts B T'OCT 1756-2000 He
pEeIIaMEHTUPOBaHa, YKa3aHO JIMIIb, YTO CXOAUMOCTb pPE3YylbTaTOB H3MEPEHHH He
JOJI>KHA MIPEBBILIATH 2 xI]a.
ASTM D 323-82 pexomenyet norpemHocts He Oonee 1 kI1a [39].

[Ipu HEmocpencTBEHHOM Y4acTUH aBTOpPa, B OCHOBY CO3/1aBa€MOM YCTAHOBKH JISI
WU3MEPEHMSI 1aBJICHHs HACHIIIICHHBIX MapoOB MOJ0KEH pa3paOOoTaHHBINA U UCCIIEIOBAHHBIH
cioco0 u3mepenuit JIHII, coorBercTByromuii nokymenram [40, 41]. TlpeanoxxeHHbIiH
MTHEBMATUYECKUN METOJ] IPSIMOTO OTKAYMBAHUS COACPKUT HOBBIN MOIXO] K H3MEPEHHUIO
JIHII 3a cyeT HOBBIX KOHCTPYKTHBHBIX PELIECHHN MO CPAaBHEHUIO C CYLIECTBYIOIIUMU
merogamu (bomOa Peitma w anmammzaropst JIHII), u cooTBeTcTByeT cTaHmapTam
(T'OCT, ASTM) 6naronapsi cOOIIONEHNIO OCHOBHBIX MOMEHTOB U3MEPEHHUS, & UMEHHO:

- OJIJICP’KAHUE COOTHOIIICHHUS Tap:KUJIKOCTh paBHbIM 4:1;

- uamepenue JIHIT npu remneparype 37,8°C (100°F);

- BaKyyMHU3aIl¥sl H3MEPUTEITHHON KaMephl.

CyTp MeTola 3aKiIoyaeTcsi B cienyromieM. B u3aMepurenbHyro Kamepy uepes
BXOJIHOHM KJamaH TMOJAeTCs HCIBITYeMbId 0Opasell AaBlIeHUS HACHIIMICHHBIX MapoB, B
TakoM 00beMe, 4TO Obl COOTHOIIEHHE 0ObEMOB Map:KUJIKOCTh ObLIO paBHBIM 4:1. J{s
JOCTHKCHHSI HAaWJTYUIITUX PE3yJIbTaTOB 00paser] oxjaxaaercs A0 temmeparypsl + 3°C.
[Tocne 3anmmBKM 0Opaslia BXOJHOW KiamaH 3aKpbIBA€TCS, M OTKPBIBAETCS OTKAYHOM
KJIaraH, COCIUHSIONINN U3MEPUTENbHYI0O KaMepy ¢ HacocoM. [Ipoiuecc Bakyymuzanuu

H3MepHTeHBHOﬁ KaMCpPbl 3dKaHYMBACTCA B TOT MOMCHT, KOIJIa IIOKa3aHUs JaT4YHKa
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JIABJICHUS TEPECTAlOT YMEHBIIATHCSA, IMOCIE ATOr0 3aKphIBACTCS OTKAUYHOM KIamaH.
OcrtarouHoe naBieHue P, B kamepe HEOOXOIMMO y4ecThb IIPU ONpPEAEICHUU JaBICHUS
HACBILICHHBIX M1apPOB.

[locne Toro kak Bce KIamaHbl 3aKpbITBI HAYMHACTCS MPOIECC Harpena
U3MEPUTENIHOW KaMephl M HCIBITYeMOro o0paslia ¢ MOMOIIbI0 TepMmocTaTta. Harpes
npogomkaercss Ao rtemmeparypel  37,8°C  (100°F). Ilpm »3toit Temmeparype
YCTaHOBHBILIEECS B HW3MEPUTEIBbHOM Kamepe JaBleHHE SBISIETCA  JaBICHUEM
HACBILIEHHBIX ITaPOB UCIIBITYEMOr0 00pa3ia 3a BEIYETOM OCTAaTOYHOIO JABJICHUSI.

JlaBienue, U3MepsieMoe 10 ITOMY METOAY, MOKHO pacCUUTaTh 1o GopMyIe:

P=gh(p, - p,)l1+a(20-1)] (2.11)

rie P — naBiieHue HACBIIECHHBIX TapoB; [1a

h - BeIcOTa cTOI0a aTTeCTYeMO#l KHUIKOCTH B U3MEPUTEIIBHON Kamepe, M;

g — YCKOPEHHE CBOOOIHOTO MaaeHH s, M/c;

1 — IUIOTHOCTh arTecTyeMoro oopasla B M3MEpPUTENBbHOM Kamepe Ipu
TeMITepaType U3MepeHH il i MpH aTMOCHEPHOM AABICHHH, KI/M';

t — Temmnieparypa okpy:xatome cpeasl, °C

0. - TeMIeparypHblii KOA(pGUIMEHT JMHEMHOro paclIMpeHus Marepuana
M3MEPHTEIBHOM KaMepbl, Ipaj

. 3.
> — INIOTHOCTh BO3/1yXa MPHU YCIOBUAX U3MEPEHUH, KI/M ",

Pam B POCWI T

N YR (212)
IIe p, — IUIOTHOCTh BO3AyXa MpPU HOPMAJILHOM aTMOC(EpHOM aBleHUU
P,0p=760 MM pT. cT. 1 HOpManbHOH Temneparype T=293 K (p,=1,205 Kr/M);
P, — atMmocdepHOe naBieHne, MM PT. CT.;
P,., — &naBicHHWE, OCTaBIIeeCS B H3MEPHUTEIBHONH KaMmMepe IIOCIe OTKAuYKh

Bo3nayxa; [la,

P, — onpenensiemoe no opmyse:

P,=0,0075-p1-g-h. (2.13)
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B mporecce coznanust ycTaHOBKH aBTOPOM OBLITM pACCMOTPEHBI CUCTEMATHIECKUE
U CIy4yallHbIE COCTABJISIONIME TOTPEIIHOCTH, OBLIM paccuuTaHbl  KOA(P(UIIMEHTHI,
BXOJSIIIME B COCTAaB YpPAaBHEHUA HW3MEpPEHUH. A TakKe, pacCUuTaHO CpeaHee
kBagparnueckoe oTkiaoHeHue (CKO) u HeuckiIoueHHass COCTaBIAIONIAs MOTPEIIHOCTH
(HCII) u neonpenenenHoctu. Pe3ynbrarsl pacuera OylyT MPUBECHBI 1ajiee MO TEKCTY.

Opnaum n3 K03hHUIIMEHTOB, BHOCAIIUX OOJBIION BKJIad B morpemHocTs Y JIHII,
SIBJISICTCS BBICOTA CTOJI0A ATTECTYEeMO# KHUIKOCTH B U3MEPHUTEIbHOM Kamepe h.

B utore, o1HOM U3 OCHOBHBIX KOHCTPYKTHUBHBIX MPOOJIEM, KOTOPYIO HEOOXOAUMO
peummTh, crajga pa3padoTKa CIEUUATbHON W3MEPHUTENIbHOM KaMephbl, MOCKOJbKY BCS
YCTaHOBKa CTPOMJIACh BOKPYT He€. B pesynbpTaTe sKCIIEpUMEHTOB U PacueTOB IJIaBHBIM
GYHKIIMOHATBHBIM ~ Y3JIOM yCTaHOBKM CTaja TPEXTopias CTEKISHHAs Kojaoa

(pucyHok 2.2). JlaHHBIN BU H3MEPUTEITHHON KaMephl OB MPUMEHEH BIIEPBHIE.

Pucynox 2.2 - BuenrHuii Buj n3MepUTEIHHOM KaMephl

N3HauanbHO OBLIO B3SITO M MCCIEAOBAHO HECKOJIHKO BAapHAHTOB KaMephl, HO B
OCHOBY YCTaHOBKM ObUIa MOJIOKE€Ha cdepuyeckas Tpexropias CTEKJsHHasg KoJioa.
JlanHbli BEIOOP OBLIT 00YCIOBIIEH CIEAYIOMUMU (PaKTOPaMU:

- CTEKJIO XUMUYECKH YCTONYUBO;

- OTHOCHUTEJIbHAS MTPOCTOTA BOCIPOU3BEICHUS KaMephI B CIydae yTpaThl;

- JICTKOCTBh NIOACOCANMHCHUA JAaTYNKOB M HACOCA,
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- IOBBIIIEHHOE 00eCIIeYeHne IrCPMCTUYHOCTH,
- JIETKOCTh 00eCIIeUeHUS XMMHYCCKON YUCTOTHI TAKOH KOJ'I6LI;

- BU3yajin3anus CTCIICHU 3arpA3HCHHOCTHU H3M€pHTCJ’IBHOfI KaMCpBhlI.

Pacuer oO0bema wu3MEpUTETHLHOW KaMmepbl I TpaBWILHOTO 3amaHus a3

Hap/}KI/II[KOCTI) IMPOBOOUIICA 110 CIICHUAJIBHO pa3pa60TaHH0171 MCTOJHUKC.

Tpexropias k0j10a COCTOUT YCIOBHO M3 Cephbl M TPeX MUIMHAPOB (PUCYHOK 2.3),

MpUYEM KpailHHe OTBETBJICHUS CHMMETPUYHBI U IO 00bEMY PaBHBI MEXK]TY COOOIA.

r,

- [

Pucynok 2.3 - Dcku3 Tpexropioi Koiaob

O6bem chepbl BeIYUCISETCS IO PopMyIie:

Vep = %n .73
e I — paguyc chepsl;
T — MaTeMaTHJYeCcKas KOHCTaHTa paBHas 3,14.
O06BbeM OHOTO IUJIMH/IpA PABEH:

Vy=mr?-h

r7ie I — paguyc OAHOTO U3 TOPJIBIIICK KOJIObI;

h — BbICOTa ITUITMHIPA.

(2.14)

(2.15)

Takum oOpazom, 06beM KOJIOBI OYJET CKIAABIBATHCS M3 CyMMBbI 00bEMOB BCEX

DJICMCHTOB:

/4 =§m‘3 + 2nrf -hy +7rf-h,

(2.16)
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Konba Obuta cnpoexkTupoBaHa TakuM 00pa3oM, YTOOBI 00BEM H3MEPUTEIBHOMN
KaMmepbl cooTBeTcTBoBa OomOe Pelima u TtpeboBanusim ['OCT 1756-2000 wu
ASTM D 323-82.

N3nauanpHO 00BEM u3MepuTenbHOW Kamepbl Obl1 paBeH V=1000 mi, u mis
MPaBUJIBHOTO COOTHOIIEHUS Map/>kujkocTh 4:1 HeoOxonuMo ObUIO B HEE HalUBaTh
200 M1 ucmbITyeMOM MpOOBl. DTO HEpalMoHAJIbHO, TaK Kak JUIsl UCIBITAaHUS 0Opaslia
HEe00X0IMMO MUHUMYM 3 u3MepeHus, a 3To 600 M. mpoosl. B nporecce MoaepHu3anuu
YCTAaHOBKH aBTOP IIPOM3BEJNl pacueT U CMOAEIUPOBAT HOBYIO M3MEPUTEIbHYIO Kamepy,
KOTOpasi ¥ BOILLJIA B COCTAaB HOBOTO 3TasioHa. [1oapoOHBIi pacyeT HOBOM M3MEPUTETBHOM
KaMepbl MOKHO YBUJAETH B ITyHKTE 3.2.1.

BaXHBIM KOMIOHEHTOM B pEIICHWU 33/JaYd YMEHBIIEHHUS IOTPEIIHOCTH OT
BPEMEHH OTKAYKH U3MEPHUTEIHHOM KaMephl ABIISLIICS BHIOOp Hacoca.

JUig OTKauku BO3AyXa M3 U3MEPUTEIBbHOU KaMepbl HE0OXOIUMO ObLIO BbIOpATh

HacCocC, MO3BOJISIONIMM 3a KOPOTKOC BpEMA CO3JaTb MAKCHMAJIBHOC pPa3psaKCHHUC B

MU3MEPUTEIBLHON KaMepe W MPH 3TOM MAKCUMAaJIbHO COKPATUThb SHEPro3aTpaThl HA €ro

IIUTaHUC.
beun PacCMOTPECHEBI )51 HUCCJICO0BAHBI HaCOCBHI co CIICOYIOLINMHU

XapakTepucThkamu (Tabnuna 2.2):
Tabnuna 2.2 — BapuanTsl BeIOOpa Hacoca

Ne Mapka Hacoca BricTpoTa OcrarouHoe JBurarenn, laGapurtsl, Macca,

JIEHCTBHS, JIaBJIEHUE, kB1/ 00/MuH MM KT
n/c MM PT. CT.

1 2HBP-0,1 (220B) 0,12 0,05 0,04/5000 147x70x105 1,6

2 HBP-0,1 (27B) 0,12 0,05 0,04/4500 147x70x105 1,6

3 HBP-0,1/1 (12B) 0,2 0,05 0,04/4500 147x70x105 1,6

4 HBP-1 1 10 0,25/3000 290x170x143 8

5 HBP-4,5/1 (HBP-1,25/1) 1,25 0,01 0,25/3000 340x135x210 10

6 2HBP-51M 55 0,005 0,55/1500 555x170x280 26

7 2HBP-60/I(HBP-16/1) 18 0,005 2,20/1500 800x265x415 78

8 2HBP-90/1 25 0,005 2,20/1500 800x300x400 100

9 HBP-250/] 63 0,005 5,50/1500 1060x370x530 210

Hacocwr 1-3 He moaxoasT mo mpuyuHe HU3KOTO ObIcTpoaeicTBus. Heobxomammo
00€eCIeyuTh BBICOKYIO CKOPOCTh OTKAQUKH ISl JTOCTHKEHUS HYXKHOTO pPa3psLKEHHS B

MU3MEPUTETILHON KaMepe 32 HAaMMEHbIIIEe BPEMSI.
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Hacocetr 4 1 5 He TOAXOAST MO MPUYUHE OOJBIIIOTO OCTATOYHOTO JaBJICHU. Tak
KaK OCTaTOYHOE JaBiieHue Hampsmyio BausieT Ha JIHII oOpasna — oHO JAOKHO OBITH
CBEJIEHO K MUHUMYMY.

Hacocwr 7 — 9 He moaxoaaT n3-3a 60JIBIION MacChl M TA0APUTHBIX Pa3MEPOB.

Haunyuime pe3ynbrarsl NMpU UCCIAEAOBAHHUSAX ObUIM TOJYYEHBI aBTOPOM IIPH
MCIIOJIb30BaHNN BaKyyMHOTO Hacoca tumna 2HBP-5/IM.

Co BpeMeHEeM CTall0 OYEBUIHBIM, YTO MACIISIHBIE HACOCHI YCTapeild U UM Ha
CMEHy TMpHUIUIM HOBble — Oe3MacisHHble Hacocbl. OHHM  BBITOAHEE IO
HPHEPronoTpeOICHHI0 W  CO3JAl0T MEHbIIE IymMma BO BpeMsa pabotel. [lo
MIPOU3BOJIUTEIIBHOCTH OHU Tak ke mnpeBocxoaar crtapeii 2HBP-5/IM. Hcxons wu3
BBIIIECKA3aHHOT'O0 HACOC B YCTAHOBKE OBLIT 3aMEHEH Ha BaKyyMHbIN O€3MacIIsiHbIA HacOC
Scroll meister STTIOHCKOMN bupMBI
Anest lwata.

BTOpBhIM BaKHBIM KOMIIOHEHTOM, HENOCPEJICTBEHHO BIMSIOLIUM Ha CIy4alHYIO
norpemHocts u3mepenus JIHII, sBiusercs Be1OOp TepMocTara.

K tepMocTaTy BbIABUTANNCH TPEOOBAHUS:

- HarpeB 10 Temnepatypsl 40 °C;

- JKUJIKOCTHAs Cpeaa;

- 00beM BOJSIHOM OaHMU;

- ONITUMaJIbHAas LICHA.

Jis  HarpeBa U3MEPHUTENBHOM KaMmepbl C HUCHBITYEMbIM OOpa3sluoM [0
temrepatypbl 37,8 °C uzHauyanbHO Obul BbIOpaH TepmocTar U-15, HO MOCKOJIBKY MO
rabapuTtaM, HarpeBy M OKCIUTyaTallMOHHBIM BO3MOXKHOCTSAM OH HE YCTpauBaj
COBPEMEHHBIM TPEOOBAHMSIM, OH OBLI 3aMEHEH aBTOPOM Ha COBPEMEHHBIA BOJSHOMN
tepmoctar TW-2 kommanuun ELMI. TouHocTe mnopaepxaHusi TeMIiepaTypbl B
tepmoctare — 0,1 °C.

JIJIst KOHTPOJISL TeMIIepaTypbl BHYTPU M3MEPUTEILHON KamMepbl M3HAYaJIbHO ObLI
BbIOpan Tepmomerp TJI-2 ¢ marom 0,1 °C u morpemsocthio 0,05 °C. Tepmomertp
3aKpEIUISIeTCs B LICHTPAIBHOM LIMJIMHJIPE TPEXTOpIioil KoiObl. J[aHHBIN TepMomMeTp ObL1

BBI6paH 0 MPHYMHC YHHUBCPCAJIBbHOCTH, I[OCTaTO‘IHOI\/'I TOYHOCTH, CTaOMIILHOCTH
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METPOJIOTUYECKUX XapPaKTEPUCTHUK, JIETKOW 3aMEHUMOCTHU U 1eHbI. [I0CKOJIbKY PTYTHBIE
TEPMOMETPbl HE HMMEIOT YETKOM HHU(PPOBOM WHAMKALKUUA aBTOPOM OBLIO MPHUHSTO
peleHne 3aMeHUTh e€ro Ha OoJiee TOYHBIM U coBpeMeHHBI Tepmometp JIT-300. DT0
mudpoBoit Tepmomerp, mpousBoactBa OO0 «Tepmdke», r. Tomck ¢ anamna3oHOM
m3Mepenuit ot MuHyc 50 10 mroc 300°C u norpemnocTsio £0,05 °C.

JInss u3MepeHuss JaBJI€HUST B W3MEPUTEIIBHOM KaMepe BMECTO YCTapeBILIETO
natuuka naieHuss TUMOC JIA xiacca tounoctd 0,2 ObUT 1O HAIIUM TPEOOBAHUSAM
pazpabotan natuvk aasieHus komnanuu MUJIA (pucynok 2.4). Breibop naHHOTO
maTyrka ObUT OOYCJIOBIIEH TE€M, YTO HAa JaHHBIA MOMEHT O3TO OJWH M3 JIYUIIHX
U(POBBIX JATYUKOB, KAK 110 YHUBEPCATIbHOCTH MPUMEHEHUS, TaK U TI0 TOYHOCTH.

Mertponornueckue xapakrepucTuky gatanka MUIA-JIA:

. Bepxuu# npeaen uzmepenuit — 160 klla;

. BBIXOJHOI curHai — 4...20 MA;

. OCHOBHas MpuBeneHHas norpeurHocts — +0,15 %.

e —— =

S Z
RN

g™

Pucynox 2.4 - Jlaruuk naBnenus MUJIA

Pemrarorryro  ponb B BBIOOpE JaTyMiKa JaBJCHUS ChITpajd JUana3oH u

norpentHocts u3mepenuii, cornmacao 'OCT 1756-2000 u ASTM D 323-82.
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s Buzyanuzauuu pe3yabtaToB usmepenus [IHII Obuto pemieHO MOAKIIOUUTH
JaT4YUK JaBieHus K HOyTOyky. Kpome Toro, 3to OBUIO BBITOAHBIM pELIECHUEM,
IIOCKOJIBKY IIUTaHME JaTyuKa MOXKET UATH 4Yepe3 CIEHUaIbHbII KOHTPOJUIED,
CBSI3BIBAIOIIUI HX C HOYTOYKOM.

beuta paspaboTana M mpenyokeHa HOBas MeETOAMKA MO paboTe ¢ padouyum
stanoHoM. [IpuHiun nerictBus dtamona 3akimrodaercss B usMepennu JIHIT xunkoctn ¢
IIOMOIIBIO TaTYMKA JABJICHMS, KOTOPBIA I'€PMETUYHO IOJICOEAUHEH K M3MEPHUTEIIBHON
KamMepe C OIIPEIEICHHBIM KOJIMYECTBOM MCCIIENYEMOU JKUIKOCTM U  3aJaHHBIM
COOTHOIIIEHHEM Nap/>KUJIKOCTh, a COOTHOIIEeHHE (a3 nmap/xkunkoctb 4:1. M3 kamepsl ¢
IIOMOIIIBI0 HAcoCa OTKAa4MBAaIOT BO3AYX, HArpeBalOT WU3MEPUTEIIBHYIO KaMmMepy U
TEPMOCTATUPYIOT B Tepmocrtare no Temneparypsl 37,8 °C. Ilpu 310l TemmepaTrype
U3MEPSIOT YCTAHOBUBILIEECS B U3MEPUTEIBHON KaMepe JaBIIEHUE, KOTOPOE U SBIACTCA
JHIT uccnemyeMoil )KUIKOCTHA 3a BBIYETOM OCTATOYHOTO HABJICHUS B M3MEPUTEIBHOU
kamepe. 3Hauenue /IHII ¢ gatumka naBieHus BU3yaln3upyeTcs Ha dKpaHe HOYTOyKa B
uuppoBoM U TpaduyuecKkoM HCMNONHEHUsX (Ha rpaduke). Bcé 310 o0bOecneueHo
JULEH3UOHHBIM TpOrpaMMHBIM naketoM kommannun MUJIA. Takas weTtonnka
cootBeTcTBYeT coBpeMeHHbIM ['OCT u ASTM.

Uccnenosanus narumka adcontotHoro aaBiaeHus MUJIA-J/IA npoBoaunuch B J1Ba
sTana. BHavane ObulM MpOBEACHBI UCTIBITAHUS JaTYMKa Ha paboyeM 3TajoHe J1aBJICHUS
2 paspsana (kmacc TounocTd 0,05) pe3yabTaThl KOTOPIX MPUBEJEHBI B Ta0IHUIE 2.3!

Tabnuna 2.3 - ccnegoBanne MeETPOJOTHUECKHX XapakTepucTuk matunka MUJIA c
MOMOIIIBIO ATAJIOHA 2 pa3psiaa

Ne n/m Oranos, klla MUJA, xlla A, xIla HpHBeHeHHa;{)
MTOTPEIIHOCTD, %o
1 32 32,04 0,04 0,025
2 64 64,12 0,12 0,075
3 96 96,10 0,10 0,063
4 128 128,11 0,11 0,069
5 160 160,19 0,13 0,081
6 128 128,18 0,09 0,056
/ 96 96,11 0,11 0,069
8 64 64,03 0,03 0,019
9 32 32,08 0,08 0,050
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Uccnenosanust noATBEPAWIN, 4TO OrpemiHOCTh gatuynka MUJIA-JIA cocraBisieT
+0,15%, mNO3TOMY MaHHBIM JAaTYWK MOJAXOJUT JUIsi OOEeCIeUeHHs HEOOXOJIMMOM
MMOrPENIHOCTA M3MEPEHHUS, MPEBOCXOMAS] MPEABIAYIIMNA JIaTYMK, Ybs MPUBECICHHAS
norpemHocTh coctaBimsia  +£0,20 %. bosee TOro, MOrpemIHOCTh JaT4MKa MpH
uccnenoBanusx He npesbicuiia £0,10 %, 4To yka3biBaeT Ha METPOJOTHUECKUHN 3arac 1o
TOYHOCTH.

Ha Bropom stane patuuk MUJIA-IIA uccienoBaics B COCTaBE€ YCTAHOBKH C
HCTIOJIb30BAHUEM YHCTBIX KHUJKOCTEH, TaKMX KAaK BOJA, TOJYOJ, all€TOH, KOTOPBIE
UMEIOT cTaHaapTHoe (cmpaBouHoe) 3HaueHue JIHII mpu ompenesieHHBIX 3HAUYCHMSIX
TEMIIEPATYPHhI, YTO MO3BOJIMIJIO OLIEHUTD MOTPEITHOCTh BCEX YCTAHOBKH B IIEJIOM.

B Tabnure 2.4 npuBeAeHb! CpeAHHE 3HAYCHUS NECATH U3MEPEHHH Pe3yIbTaToB

HCCJIEIOBAHU.
Tabnuna 2.4 - UccnenoBanue METpoJIoTHYeCKuX  xapakrepuctuk  YJHII ¢
npeodpazoareseM MUJIA-JIA nipu MOMOIIM YUCTHIX KHIKOCTEH
HaunmenoBanue CnpaBouHoe H3mepennoe [IpuBenenHas
Ne i/t A, xlIla
obpasua 3HadeHue, klla | 3Hauenue, xlla norp. %

1 Bona 6,61 6,58 -0,03 0,02

2 Tonyon 32,00 31,90 -0,10 0,06

3 AnetoH 48,20 48,31 0,11 0,07

UccnenoBannsi HAa  YMCTBIX  BEHIECTBAX  MOATBEPAWIM  COOTBETCTBHUE

TEOPETUYECKUX pPACUETOB TMPAKTUKE, A TaKXKE BBICOKYID TOYHOCTh W3MEPECHUN
ycosepiieHcTBoBaHHOW Y/IHII B o6mactu usmepenuii JJHII.

B takom cocrase YJIHII Obiia yTBepkaeHa B KaduecTBE paboyero sTajoHa s
o0acTi U3MEPEHMsI 1aBJICHUS HACHIIICHHBIX TTapOB.

OCHOBHBIC TEXHUYECKHE XapaKTCPUCTUKH OTAJIOHA.

 Jlnamazon usmepeHuit abcomoTHOro aasieHus, klla 0...160
o Ilpenensl gonyckaeMoi OCHOBHOW NMPUBEAECHHOM MOrPEIIHOCTH, Yo +0,25
« PaGouas xxugkocth TepMocTaTa BOJIA
+ Jlmamaszon pabouux temneparyp, °C 15...50

Hanpspxkenue nutatomeit cetu, B 220
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« Yacrora nuraromeii cetu, I’ 50+1
o IloTpebnsieMas MOITHOCTH OT CETH IEPEMEHHOTO ToKa, KBT, He Oornee 3

CrpykTypHasi cxeMa dTajOoHa MPUBEJeHA Ha pUCYHKE 2.5.

'
t
|
I
'
|
'
'
N s
|
|
|
'
I
'

- .
- - - -

A 30 A OB o sd

Pucynok 2.5 - Cxema pabouero sTajgoHa JJIsi K3BMEPESHHUM TaBICHUS HACHIIIIEHHBIX TTapOB
JKUIKOCTHU
1 - usmepuTenbpHas Kamepa,

2 - ipeobpazoBarensb napineHuss MUJIA-JIA;
3 - KOMIIBIOTED;

4 - u3MEpUTEIbHBI TEPMOMETD;

S - mITynep A 3aJMBKU 00pasIia;

6 - TepMOMETp TepMOCTATa;

[ - TPEXX0/I0BO KpaH;

8 - BakyyMHBII HacoC;

9 — Tepmocrar.

OtanoH TpenHasHaueH Ui u3MepeHus adcomotHoro JIHIT pasnwmuanbix
)kuakocterd B auanazoHe ot 0 go 160 xIla m mpumensieTcst 1yt KOHTPOJIS KadyecTBa
NPOAYKIIMU, BBITyCKaeMoil HedTenepepadarblBalOMUMH U HE(PTEXUMUUYECKUMU
NPEINPUATUSIMHA, TIPU TPOBEACHUN HAYYHO-UCCIICAOBATEIILCKUX padOT M MPHU CO3TaHUH

CTaHJIAPTHBIX O00pa3loB KUIAKOCTEH. B HMX YuCI0 BXOMAT CTaHAAPTHBIE OOpa3IlhI
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aOCONIOTHOTO  JaBIICHUs  HACBIIIEHHbIX  mapoB  HedrempomykroB  (AHII),

NpCaAHa3HAYCHHBIC JIA KaJII/I6pOBKI/I N TIIOBCPKHU CpPCACTB I/ISMepeHI/Iﬁ JaBJICHU
HAaCBbIIICHHLIX I1ApOB He(bTerOI[YKTOB, arrecranv MCTOJAUK BBIITIOJIHCHUA HSMCpeHHﬁ,

KOHTPOJISI IOCTOBEPHOCTH PE3ylbTaToB UcHbiTaHui HedTenpoaykToB mo 'OCT 1756-

2000, ASTM D 323-82, ASTM D 4953-99, ASTM D 6377-99, ASTM D 6378-2003.

Brenrnwmii Bu 3TaoHa MpUBEEH Ha pUCYHKE 2.6

PucyHok 2.6 - BHemHuii B 3TajoHa 1jis 00JIaCTH H3MEPEHUM JTaBIICHHS

HACBIIMCHHBIX IIaPOB JKUAKOCTH

bbbt mpoBeneHbl U3MEPEHUS Il CPaBHEHUS pe3yIbTaToB MokazaHHelx Y JIHII ¢
pe3yiapTaTaMu U3MepeHuil O00MObl Peilna B 0IMHAKOBBIX YCIOBUAX. Pe3ynbTarhbl

CpeIHUX 3HAUCHUS JICCATH U3MEPEHUM MTPUBEICHBI B TabuIie 2.5.

Ta6nuna 2.5 - CpaBHenue pesynbTaToB  uaMmepeHud JIHII ducTeiX  Kujgkocrtei
nokazaaueix Y JIHIT u bom6oii Peiina
Ooom0Oa O6om0Oa
No Haumenosanue CnpaBouHoe YJIHII, Y JIHII,
Petina, Peiina,
/11 obpasia 3HaueHue, klla klla %
klla %
1 Bona 6,61 6,58 0,02 9,8 1,99
2 Tonyon 32,00 31,90 0,06 37,2 3,25
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3 AneroH 48,20 48,31 0,07 58,3 6,31

CpaBHuBasi ycoBeplileHCTBOBaHHYI0 ycTaHOBKY Y /IHII ¢ 6om6o0it Peiina MmoxHO
CHENaTh BBIBOJBL:

- norpemHocTh YJIHIT Hmxe mnorpemHoctd OomObl Peiina Oonee yem Ha
MOPSIOK;

- mpouecc u3mepenuit Ha YJIHII (10-15 munyT Ha ombIT) mpolie u ObicTpee, YeM
y 60oMObI Peitna (20-30 MUHYT Ha OIIBIT);

- YJIHIT cooTBETCTBYET COBPEMEHHBIM CTaHAAPTAM U HUMEET JONOJHUTEIbHBIC
BO3MOXXHOCTH  JUJIi  MOJEPHHU3ALUMUM, YTO JAaeT  BO3MOXHOCTH  YIIYYLICHUS
METPOJIOTUYECKUX XapaKTepPUCTUK B CBSI3M C pa3BUTHEM He(Teno0bIBaroei

npomsbinuieHHOCTH Poccuiickon denepannu.
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IJTABA 3. Co3nanme pabouyero 3tanoHa B obOgactu usmepenuit [AHII mn

HCCJICAOBAHHUE €I'0 METPOJIOIHYECCKHUX XaPAKTEPUCTHK

3.1 Moaepuu3anusi yctaHoBKH 1151 u3mepenusi J{HII

C 2002 mo 2017 rom VYJHII mocTOSHHO HCIOIL30BAIaCh IS HCIBITAHHM,
aTTeCTalMU U uccieqoBanu cpeacts usmepenuu JIHII.

Jlns BHeceHuss B lOCynapCTBEHHBIM pEECTp CpencTB u3MepeHur Poccuiickon
deneparnu  (ceiivac — DeaepanbHblii MHGOPMAIMOHHBIA (DOHA 1O 00ECIeUCHUIO
€IMHCTBA M3MEPEHUI), MPU HEMOCPEICTBEHHOM YYacTUHM aBTOpa, ObUIM TPOBEICHBI
WCOBITAHUSI C LeNbl0 yTBepxkiaeHuss tuna Y/IHII, noarBepauBiine 3asiBICHHBIC
MeTpoJioruueckue xapakrepuctuku, U B 2002 rony YJIHII Obuta BHecena B ['ocpeectp
CU PO nox nHomepom 23264-02.

Kax Obu10 cKazaHo paHee, B Mpoliecce IKCIUTyaTallii YCTAaHOBKU MPOBOAMIKCH €€
JAJIbHEHIIUE HCCIECA0BAHUSA W MOJIECPHU3ALMUA CUCTEMBbl CO3JaHUS U NOIICPKAHUS
JIABJICHUS] B UBMEPUTEIBHON Kamepe, caMOi M3MEpPUTEIbHOM KaMephl, a TaKkKe padoThbl

I10 ITOBBIICHUIO TOYHOCTH YCTAHOBKH.

3.1.1 MoaepHu3aius N3MEPUTETHHON KaMephl

B nporiecce skcrutyaTaniuu YCTaHOBKHM ObLT BBISIBJICH CIICAYIOIIUNA HEIOCTATOK.
HNuorna wa arrtectanuio moctymnator obpasiel xkuakocteir AJIHII B orpannueHHom
oObeMe, a JJisi OJTHOM aTTecTallud Ha ycTaHOBKe HeoOxoaumo He meHee 200 mi. Ilpu
MOCTYIJIEHUH 00pa3ioB, o0beM KoTophix MeHee 200 mur TpoBeneHUE aTTeCTaIlluu
HEBO3MOXHO. Kpome Toro, ecinu TpeOyeTcs mMpoBeACHHE MOBTOPHON aTTECTAIlUU WIIH
MMOBTOPEHUS U3MEPEeHUH 2 WK 3 pasza, 00beM J0JKeH OBITh nopsiaka 1 nutpa. Jlis Toro,
YTOOBI ONTHUMHU3HUPOBATH HUCIOJIb30BAHUE KOJWYECTBA JKHUJKOCTEH, MOCTYMUBIIUX Ha
aTTeCTalvio, W JJIs1 MX PaIlMOHAJILHOTO MCIOJIb30BAHHUS, ABTOPOM OBLIO TPUHATO
pelleHne MUHUMHU3UPOBATh 00bEM M3MEPUTENIbHONM KaMepbl. bbIIO MPUHATO pEIlICHHE
COKpAaTUTh O0BEM H3MEPUTEITHLHON KaMmepbl Ha TOPSJOK M TPOBECTH HCIBITAaHUS C

E)KCHepI/IMCHTaJ'II)HOﬁ MOJICJIb}0 HOBOM H3M€pHT€JILHOI>i KaMCpEI.
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Jlist aTOTO OBLT TPOM3BENCH TMepepacueT o0beMa HW3MEPUTETHLHON KaMephl,
MOJITOTOBJIEH ACKU3, 1Mo koTopomy Bo BHMIMM O6buta co3mana HoBasi U3MepUTEIbHAS
KaMmepa MEHbIIEro o0bema.

[loncraBuB pe3ynabTarbl U3MEPEHUN HOBOM TPEXTOPJION KOJOBI B ypaBHEHHE

(2.16) momyuaeM IIpH UCXOTHBIX pa3Mepax KOJIObI:
V= %7‘[7‘3 +2nrf - hy +rf - hy,

e r=20 mMm, ;=15 mm, r,=15 mMm, h;=41 mm, h,=40 mm.

O6bem komObl  paBeH V=125wmiu.  COOTBETCTBEHHO ISl  JOCTHIKEHUS
COOTHOILIEHUS Map/KUAKOCTb 4:1 00beM HEOOX0AUMOTO 0Opa3La OyaeT paBeH 25 M.

Taxxe HEoOXOIMMO ydecTh OOIUNA 00bEeM NpU COCAUHEHUU cepuyeckor u
HUAJIMHIPUYECKUX YacTel U3MEPUTEIbLHON Kamepbl. ITO OyIyT TpU cerMeHTa cdephl ¢

ofarHaKoBbIMH Juamerpamu. O0béM omHoro cermenTa (Vc) MOXeT OBITh BBIUMCIICH IO
dopmyie (3.7):

Ve = Smh? - (r. — s he), (3.1)

rae he = 1 MM — BBICOTA CETMEHTA;
e ="7,5 MM — pagyC COCIMHEHHUS COCTABHBIX YaCTEeU NU3MEPUTEIBHONU KaMEPBI.
[ToacraBnsis yucneHHblie 3HadeHus B dopmyny (3.1) momyyaem oO6beM OIHOTO

cermeHTa paBHbIM V= 1,29 oM. Jl1s Tpex cerMeHTOB 3TO 3HaueHue OyaeT 3,86 cM?.

s MOCTOBEpHOro pacyeTa 3HA4YeHHUsS OO0beMa HM3MEPUTEIIbHOM KaMmephl K pacueTy
TaKkKe HE0OXOauMO TMpUOaBUTh OOBEM BaKyyMHOTO IIUIAHTA, COEIUHSIOINIETO
U3MEPUTEIHHYIO KaMepy C JaTYUKOM JaBiieHus. OO0beM IUIaHra MOXKHO TPEICTaBUTH B
BUJIe oObeMa IuauHapa ¢ anuHon 15 cm u auamerpom 0,5 cM. OO6beM paccUUTHIBACTCS

o ¢opmyre 3.2:
V. = nr2h, = 3,14 % 0,06 * 15 = 2,82 cm? (3.2)

Pabouunii 06beM H3MEPUTENILHOM KaMepbl C y4eTOM OObEMOB CErMEHTOB OyneT

paBeH:

Voo =V — V. + V, = 125 — 3,86 + 2,82 = 124 mx (3.3)
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B stom cirydae o6beM HeoOxoaumoro obpasia Oymet paBeH 24,8 mit. ~ 25 mil.

YMeHBIIMB 00BEM HM3MEPUTEIBHONH KaMepbl YOAloCh CHU3WUTH 3aTpaThl
ucreITyeMoro oopasma B Bocemb pa3 (¢ 200 mu go 25 mi). C HOBOIl U3MEPUTETHHON
KaMepol yCTaHOBKa CTajda KOMIIAKTHEE M TpU O3TOM €€ METPOJIOTHUYECKHe
XapaKTEePUCTUKH OCTAINCh O3 n3MeHeHui (Tadbmura 3.6).

Tabnuua 3.1 — VcnplTaHust MOAEPHU3UPOBAHHON H3MEPUTEIHHON KaMephbl

/T O6pa3zen AtrtecroBanHoe | WM3m. kamepa | [Ipus. morp., | M3m. kamepa | OTtH. norp.,
spauenne, k[la | 200 mo., xI1a % 25 mi., xlla %

1 I'enitan 10,49 10,57 0,05 10,52 0,02

2 I'ekcan 33,85 34,23 0,24 34,10 0,16

3 O¢up 54,69 54,42 -0,17 54,48 -0,13

KpOMC TOIro, OCHOBHBIM MOMCHTOM SBJIACTCA TO, YTO C YMCHBIIICHUCM oObema
HCIIBITYCMOI'O 06pa3ua CTajo Jjerde o0eCIeYUTh €ro TCPMOCTATHUPOBAHUC, a4 TAK KaK
BpEMs TCPMOCTATUPOBAHUA YMCHBIIHUIIOCH, YMCHBIIMWIOCH MW BpPCMA IPOUCAYPhI

aTTecTaluy oopasiia.

3.1.2 MonepHu3anusi CHCTEMBI CO3AaHMS U MOJICPKAHUS JaBICHUS

B mpouecce skcrutyaranmu YIHII npuxogutcss pabotarh € arpecCUBHBIMU
obopasuamu JIHII Takumu kak anetoH, 3Qup, TOIyosd U T.J. DTHU aKTUBHBIE BEIIECTBA
MMOCTOSHHO B3aUMOJEHCTBYIOT C MHEBMAaTUYECKOM CUCTEMOM YCTAHOBKM W €CIU JJIs
M3MEPUTEIIBHOM KaMepbl, COCTOSIIEM M3 CTEKJa TAKUE PEarcHThl HE OIIACHBI, TO C
TEYCHHEM BPEMEHHM PE3WHOBBIEC BaKyyMHBIE IUIAHTA OOpa3yroIIre MHEBMOBAKYYMHYIO
CHUCTEMY YCTAHOBKH MOJIBEPTAIOTCS PA3PyLICHUIO.

ArpeccuBHas cpefia U BpeMsl IPEeIONPEaSISIIOT HEOOX0AMMOCTh TIEPUOANIECKON
PEKOHCTPYKIIMM TTHEBMATUUYECKOM CHUCTEMBI CO3JaHUSl W TOAJCPNKAHUS IABICHUS U
Bakyyma B  ycTaHoBke. IlodToMy 3amMeHa  TOBpPEXKACHHBIX  IUIAHTOB U
npodriiakTudeckue paboOThl HA  YCTAHOBKE  SIBJISIIOTCS  OCHOBOMOJATAIONTUMU

MOMCHTAaMM, BIHUAIOIIMMHU Ha Ka4€CTBO PC3YJIILTATOB I/ISMGPGHI/II\/’I n JOCTHKCHU
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KOHEYHBIX TOYHOCTEW MpOIEecca aTTeCTallid TEeX WM HHBIX 00pa3loB >KHUIKOCTEH
AJTHIL.

Takum oOpazom, B 2010 romy aBTOpoM MOTHOCTHIO OOHOBIIEHA THEBMOBAKyyMHast
CUCTEMA. YCTAHOBJIEHBI XUMUYECKH CTOMKHE BaKyyMHBIE IIIJIAHTY U YMEHbIICHA JJIMHA
BCEU ITHEBMOBAKYYMHOM CUCTEMBI, BIMSAIONIAs HA TOTPEUIHOCTD PE3yJIbTaTa U3MEPEHUN.

B pesynbrate MoOAepHM3alUKd IMMHEBMOBAKYYMHON CHCTEMBI METPOJIOTHYECKUE
XapaKTEpPUCTUKU BCEW YCTAHOBKM OBLIM YIy4IIE€HbI, MOCKOJBKY OBUIM HMCKIHOUEHBI
YTEUKH U HATEKAHMS B CUCTEMY BO3/lyXa M3-3a U3HOCA CTAPOM CHCTEMBI.

Pesynwrarsl nccnenoBanuii Merponornyeckux xapakrepuctuk Y/IHII no u nmocie
MOJEpHU3AlMU TpUBEJeHbl B Tabmuue 3.7 (yKa3aHbl CpEAHHME 3HAUEHUS pEe3yJbTaToB
JECATH U3MEPEHUI).

Tabnuna 3.2 - MeTpomoTuYecKux  XapakTepUCTHK  YCTAHOBKM 1O M TOCIHE
MOJIEPHU3allMA THEBMOBAKYYMHOW CHCTEMBI

o Ilocne
ATTecToBaHHOE OtH. norp. OtH. norp.
n/m |  O6pazer MOJIEpHHU3AIIUH, MOJIEpHU3AIINH,
3Hauenue, klla % %
klla klla
1 | AIHII-20 22,34 21,95 -1,75 22,2 -0,63
2 AJTHII-30 34,05 34,66 1,79 34,1 0,15
3 | AHII-100 107,1 105,5 -1,49 107,7 0,56

Pesynbrarel uccinenoBannii meTposiorndyeckux xapakrepuctuk Y/IHII, mo m

IIOCJIC, ITIOKa3aJIn LIGJ'IGCOO6pa3HOCTI> HpOBGI[@HHOﬁ MOJACPHHU3AIINH.

3.1.3 IloBbllIIEeHUE TOYHOCTH YCTAHOBKH

Eme oaumH MOMEHT, KOTOpBIM 3acCiyKMBaJl COBEPIIECHCTBOBAHUS — 3TO
HEJIOCTAaTOYHAsI TOYHOCTh HM3MEpPEHUU. JlaBIeHME HACBHIIECHHBIX IMAPOB HCIBITYEMOMN
JKUJIKOCTH wu3Mepsiercss npu  Temneparype 37,8 °C, 4TO TSXKEIO OCYIIECTBUT,
IIOCKOJIBKY M3-32 HEBO3MOXXHOCTH 3aJlaHUsl TOYHOM TEMIEparypbl Ha CTapoM
TepMocTare BbICTaBIsIOCH napieHue 38 °C. Takum oOpaszoMm, npu NpUONHKEHUU
TEMIIepaTypsl 00pa3la KUAKOCTH K 3aJlaHHOW, ONEpaTrop BBIHYXKICH CHHMATh

INOoKazaHust C JarTduKa JOaBJICHUA B AJWMHAMHUYCCKOM PCKHUME, 4YTO BJIMACT Ha
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norpemHocTb. Kpome TOro, 1aTuvku AaBICHUS U TEMIEPATyphl HE UMENTU U(PPOBOTO
BBIXOZI4, UTO JEJIAJI0 HEBO3MOKHBIM MOAKIIOYEHNE YCTAHOBKU K DBM.

ABTOpOM OBLIIK C/IENIaHbI BBIBOBI, U B MPOIIECCE COBEPIIICHCTBOBAHUSI YCTAHOBKHU
ObLIM 3aMEHEHbl JIaTYMKW JABICHHUS W TEMIIEparypbl Ha COBPEMEHHbBIE, KOTOPBIE
MO3BOJISIIOT MCMOJIb30BaTh MX IUGPOBOM BBIXOJHOM CHUTHAN JUIsl TMOAKIIOUEHUS U
pEerucTpaluy pe3yJbTaToB U3MEpeHU Ha HOyTOyke. OJTHOBPEMEHHO — JATYMKUA CTAIIA
TOYHEE MPEIBIAYIINX, YTO MOBBICUIIO TOYHOCTh PE3YJIBTATa U3MEPEHUN B IIEJIOM.

Kak mnwucanoce Bbimie, ObUI 3aMEHEH TEPMOCTAT, JAABIIMM BO3MOXKHOCTD
yCTaHOBJIeHHsI Temmeparypsl ¢ marom 0,1 °C.

Jlis ObIcTpOM 00pabOTKM PE3yNbTAaTOB M BU3YyalIM3allMM IpoLiecca U3MEpPEeHUN
dupmoit  «MUJIAyc» paszpaboraHo mnporpaMMHOe oOecredeHue il Ipouecca
MU3MEPEHUS JABJICHNS HACBHIIICHHBIX ITAPOB KUIKOCTEH.

B mpouecce uccnenoBanus HoBoro meroma usmepenus JIHII peanmzoBanHoro B
ATAJIOHE aBTOPOM OBUIO YCTAHOBJIEHO, YTO JUIs yMEHbIIeHUs aupdy3un JeTydnx
npuUMecel, CTaHAapTHBIA 00pasell Mepe arTecTaluel caeayeT MOMECTUTh B XOJIOAIbHUK.
Kpome Toro, i1 yMEHbIIEHUSI BPEMEHH OTKayKM BO3AYyXa U3 U3MEPUTEIBHOM KaMEphI €€
HEOOXOIMMO NEPUOANYECKU BCTPSIXUBATb.

B pesynsrare mnponmenaHHOW pabOThI  yCOBEPIICHCTBOBaHA HW3MEpUTEIbHAS
KaMmepa, MOo3BOJISIONIAs CHU3UTh 3aTpaThl KOJIMYECTBA aTTECTYEMOro 00pa3la KUJIKOCTH
JIHII B necsate pa3 0e3 yXyAlIEHUWS METPOJIOTHYECKUX TMapaMeTpPOB YCTaHOBKH.
MuHuMU3UpOBaHHAS W3MEpPUTETbHAS KaMepa yI00Ha He TOJBKO IKOHOMHUYECKH, HO U
HPrOHOMUYECKH, MMOCKOJIbKY KOMIIAKTHOE UCIIOJHEHUE TTO3BOJISIET ObICTPEE BBIXOAUTH HA
3aJJaHHBIA TEMIIEPaTypHBIM pEeXUM B TepMocTare. HoBas mHEeBMOBaKyyMHas CHCTEMA,
YCTAHOBJICHHAs] HA YCTAaHOBKE, IIO3BOJIMJIA MCKJIIOYUTHh BO3MOXKHBIE HW3MEHEHUS
JIaBJICHUS BHYTPU CHUCTEMBI, MPOTEUYKHM M HATEKaHUS TapaHTUPOBAB TE€PMETUYHOCTH
YCTAaHOBKHM B LIEJIOM U OTAEIBHBIX €€ y3JI0B B YaCTHOCTH. J[aHHBIE MEpPONpPHUSTHUS, T10
pe3ynbTaraM MCCIEAOBAaHUM, MMOBBICHIIA TOYHOCTh U3MEPEHUS TEM CAMBIM ITOATBEPINB

000CHOBAaHHOCTH IMMPOBCACHWA MOJACPHU3AINHN YCTAHOBKH.
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B cBs3u ¢ mocTosiHHBIM pa3BUTHEM HedTenoObIBaomero Komiuiekca Pd

HOTpe6HOCTI> B ITOBLIIICHHUN TOYHOCTU U3MCPCHUA 6y,ZIeT HCYKJIOHHO pacCTH.
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3.2 Co3nanue paGoyero 3TaioHa B o0aactu usmepenuii JTHII

B xonue 2015 rona Gpua 3aBepiiieHa padoTa 1o yTBepKACHUI0 paboyero sTajioHa
B oOnacTu m3MepeHus naBiieHus HachilleHHbIX napoB ([IHIIT) xuakocteit. B ocHOBY
paboyero 3TajioHa BOLUIM TEOPUTUUYECKHE M NPAKTUYECKHE pabOThI, MPOBEIECHHBIE C
2002 roga. OcHoBoM »TanoHa crajno ycrtpoiuctBo it usmepenus JHII nedtu u
HeprenponyktoB Y/IHII u HoBwiii meron wusmepenust JHII, Oasupyromuiics Ha
(byHIaMEHTAJIbHOW TEOPUU U IKCIEPUMEHTAIBHBIX HCCIIEOBAHUSIX, pa3pabOTaHHbIE B
OI'VIT «BHUUM um. 1. U. Mennencena» [42].

YHII npoxoauT €XKEeroJHYH MMOBEPKY MO AABICHUIO Ha TOCYAAapCTBEHHOM
paboyeM 3TaloHE BTOpPOro  paspsijia, T.K. IO CBOUM  METPOJIOTHUYECKUM
xapakrepuctukam B moBepouHot cxeme «I'OCT P 8.802-2012. I'CHU. I'ocynapcTBeHHast
TIOBEPOYHASI CXeMa ISl CPEIICTB U3MEPEHUs N30BITOYHOTO AaBieHwus 10 250 MIla» [43]
COOTBETCTBYET CTaTyCcy paboyero sTajoHa TpeThero paspsana. llomHoe HazBaHue
yrBepxkaeHHoro srtamona: «OCYIJAPCTBEHHBIN PABOUYMI DSTAJIOH 3
PA3PAJA EAVHULIBI JABJIEHUA JJ1A HACBILLIEHHBIX [TAPOB XXMJIKOCTHU
B  JAUAITASOHE  OTO0 IO 160 x[Ta», ¢  perucTpalldOHHBIM  HOMEpPOM
3.1.27B.0033.2015 (ITpmoxxenue b, B).

Otanon conepkar U npuMeHsroT B OI'YVII « BHUUM uwm. JI.1. Menneneeay,
r. Cankr-IleTepOypr, B Hay4HO-UCCIEA0BATENBCKOM OTAEINIE€ TOCYIaPCTBEHHBIX 3TAJIOHOB
W HAy4YHBIX HCCJEIOBAaHWW B 00JAaCTM W3MEPEHUU JaBJICHUS, B COOTBETCTBUH C
[IpaBmiiamu coaep:kaHus U MPUMEHEHUS STAJIOHA.

B mpouecce co3manusi pabouero stanoHa B obsactu uzMepenuit JIHIT Obuin
pElIeHbl Takhe MPOOJIEMbI KaK MOBEpPKa CPEICTB M3MEPECHHM NTaBJICHUS HACHIIICHHBIX
napoB, B 4YaCTHOCTH aHaju3aropoB tuma Minivap, Setavap, RVP-4, Eravap u ap.,
arTecTanus cranaaptHeix oopasios JIHII, ucnbitanus c uenvto yrBepxkaeHus tuna CU
JIHIL. beimu pazpaboTaHbl METOIMKH TOBEPKHU ISl KaXKIOTO THMa MPUOOPOB, a TakkKe
METOJMKH HMCHBITAHUA B LEJSAX YTBEP)KICHHUS TUIIA JaHHBIX aHaiau3aTopoB. PabGouuit
sTasioH MoxkeT u3MmepsaTh JHII pasnmuusbix KuakocTeil, B TOM 4HclIe HEPTH U

He(I)TerOI[YKTOB C BBICOKOH TOYHOCTBIO, IPUMCHACTCA JIA KOHTPOJIA KadCCTBa
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NPOAYKIIMHU, BBIMyCKaeMoil HedTenepepadbarplBalOIMUMA U HE(PTEXUMUYECKUMHU
NPEANPUATUHIMH, a TaKXKe IS HAyYHO-HCCJIEAOBATEIIbCKUX PabOT W MPU CO3JaHUU
CTaHJIapTHBIX 00Pa3IIoB.

OcHOBHBIE TPEOOBaHUS K ATAJIOHY 3aKJIIOYAIOTCS B CIIEIYIOIIEM:

- 9TAJIOH XPAaHUT M TEpelaeT €IWHUILY JaBJIeHUS JJIs1 00JlacTh H3MEpPEHUM
JTABJICHHS HACBIIEHHBIX MApPOB KUAKOCTH B 1uamna3one ot 0 1o 160 klla;

- IpeJieJIbl OCHOBHOM MOTPEIIHOCTH 3TajoHa B auanazoHe oT 0 mo 160 kIla
coctapmsioT He 6onee 10,25 % BIIU (morpenrHocTs, MpuBEASHHAS K BEPXHEMY MPEAETY
U3MEpEHUN );

- 3TAJIOH mnpeaHasHadeH il u3MmepeHud JHII pasnuuHbIX KUAKOCTEH, I
arTecTallii CTaHJApTHBIX OOpa3loB >KUIKOCTEH JaBJICHHsS] HACBIIICHHBIX MapoB U
noBepku aHaiauzaropos JIHII ¢ ucnonp3zoBanuem crangapTHeix 00pasios JIHII.

K sTanony takxke npeabsBISIIOTCS cieaytoiire TpedoBanus. Bo Bpems paboThl co
cranaaptHeiMu obpaznamu JIHII nomkna cobmiomatbess TeXHHKA OE30MACHOCTU TPHU
paboTe C JIETKO BOCIUIAMEHSIOIIUMHUCS BEIIECTBAMH, a TAKXKe COOIOAaThCsl TpeOOBaHUS
['OCT 12.1.004-91 «lIloxapnass Oe3zonacHoctb. OOmue TtpedoBanus» [44]. Tlpu
oOpallleHud C WCTOYHUKOM MHUTaHUsl JODKHBI coOmronmathesi [lpaBmima TexHHUYECKOn
HKCILTyaTalMK JIEKTPOYCTAHOBOK MOTpeOUTENEH.

K ycnoBusim comepkaHusi ¥ MPUMEHEHUS JTaJIOHA TaKKE €CTh 00s3aTeNbHBbIC
TpeOOBaHUA. DTAIOH MPUMEHSIIOT TPH Mepefade eAUHUIIBI JABJICHUS CTaHIAPTHBHIM
oOpasiiaM JaBJIeHUsI HACBHIIICHHBIX TTAPOB, & TAKXKE aHAJM3aropaM U JPYTrUM CpeicTBam
m3mepenus JIHII cormacHO MeTonukaM moBepkr Ha Hux. llepuogmueckast arrecranus
ATajo0Ha JAOJKHA MTPOBOIUTHCS HE PEXKE UEM pa3 B TOJ.

[Tomenienus, rjie TPUMEHSETCS STAJIOH 000PYIOBAHBI AEKTPOIUTAHUEM OT CETH
nepemenHoro HampspkeHus 220 B ¢ yactoroit 50 +£11'm, a Takke H3MEpUTEIbHBIM
AIIEKTPOMETPUUECKHUM 3a3EMJICHHUEM.

[Ipu comepxaHuM ¥ MPUMEHEHUU ITAJIOHA JTOJDKHBI 00€CTICUUBATHCS CIICAYIOIINE
YCJIOBHUSI:

-TeMIIEpaTypa OKPYKAOLIEH Cpebl ot 15 o 25 °C;

-aTMocdepHOe TaBJIeHHE ot 84,0 mo 106,7 kI1a;
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-OTHOCHUTEJIbHAS BIAKHOCTh BO3]lyXa ot 30 no 80%.

Pabouwnit stanmon coorBerctByeT crangapram ['OCT 1756-2000, ASTM D 4953,
ASTM D 323, ASTM D 5191, ASTM D 6377, ASTM D 6378.

B sranone coGmronaroTes Ciaenyomuye yCIOBUsS U3MEPEHHSI, 8 UMEHHO:

- Io/I/Iep>KaHNe COOTHOLICHUS Map:’KUAKOCTb paBHbIM 4:1;

- mamepenue JJHIT npu temneparype 37,8°C (100°F);

- BAKYYMM3aLIUsl U3MEPUTEIBHON KaMepHI.

[Ipy nDOArOoTOBKE »JTajloHA K MPUMEHEHHUIO CIEAYET PYKOBOICTBOBATHCS
JIOKYMEHTOM «YCTPOMCTBO MJIi U3MEPECHUS NABJICHUS HACBHIIMICHHBIX MapOB >KUIKOCTH.
PykoBoacTBo 1(¢] JKCIULyaTaluny, YTBEPKACHHBIM OI'VII «BHUM
uM. JI.1. Menneneea». PaboTy ¢ STaJOHOM JIOJDKEH OCYIIECTBISATH CIELHUAIUCT,
oOnagaromuii  OmbITOM pabOThl C ATAJOHOM U O3HAKOMJIEHHBIM C TEXHUKOU
0€30MacHOCTH MpU paboTe C IIEKTPOOOOPYIOBAHHEM M JIETKO BOCIUIAMEHSIOIIMMUCS
YKUJIKOCTSIMH.

[lepuoanyeckyro arTecTaluio dSTaloHa Ha COOTBETCTBUE YCTAHOBJIECHHBIM
o0si3arenbHbIM TpeboBanusiM ocyiectsisier OI'YII « BHUUM um. [I.U. MenaeneeBay.
O1leHKYy COOTBETCTBHUSI 3TajJOHA METPOJIOTHYECKUM XapaKTePUCTUKAM, 3alTMCAHHBIM B
[TacriopTe Ha ATajOH, BHIMOIHSAIOT C MIOMOIIBIO BRICOKOTOYHOTO KanuOpaTopa JaBieHUs
METPAH 501-1TK/I-P. OTBETCTBEHHOCTh 3a OpPraHU3aLMI0 U MPOBEACHHUE ATTECTAIIUU
Yepe3 YCTAHOBIICHHBIE I 3TaJOHA CPOKH, a TaKKe MOBEPKY CPEACTB H3MEPEHUH,
BXOJSIIIMX B COCTAaB 3TAJIOHA HECET HAyYHO-UCCIEHOBATEIbCKUM OTAEH H3MEPEHUs
nasienus OI'YIT «k BHUUM um. J1.1. MenneneeBay.

OreHKy COOTBETCTBUS TPeOOBAaHWU K YCJIOBHUSIM COACPXKAHUS M TPUMEHEHUS
YCTPOMCTBA OCYIIECTBISIOT € TOMOIIBI TepMorurpomerpa. CpenctBa H3MEpEeHUM
MapaMeTPOB OKPYXKAIOIIEH Cpelbl XpaHAT M MPUMEHSIIOT B TOM K€ MOMEIICHUH, Te
pacmosio’keH pabouunii STaIoH.

YT1BepkaeHne pabodyero 9TajioHa MMO3BOJIMJIO YCOBEPIIEHCTBOBATH CHUCTEMY
METPOJIOTUUYECKOTO 00ecTieueHusl B 00IacTh U3MEPEHU TaBIICHUS HACHIIIIEHHBIX MapOB,

YTO U SBIISIOCH 33aueid JaHHOW KaHIUIaTCKON paboTHI.
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3.3 PazpaboTka aBTOMATH3MPOBAHHOI YCTAHOBKH JIs1 H3MEPEHHs AaBJIeHHUS

HACBIIEHHbIX NAPOB HePTH U HEPTENPOAYKTOB

C 2007 roma aBTropoMm, coBMecTHO co crnequanuctamu OOO «HayuHo-
npousBoactBenHoe mnpeanpusitue «IIAPK-IIEHTP» Obuin Hayarel paboThl 1O
CO3/IaHUI0 MTOTOYHOM ycTaHOBKHU Juist uamepenus: JIHIT Hedtu B HEPTAHBIX MarucTpaisax
[45]. B 2010 romy ObuLT co3maH OMBITHBIM OOpa3ell aBTOMATUYECKOW YCTAaHOBKH IS
U3MEpEHHUs JaBJICHUS HACBIIEHHBIX TNapoB HepTu u HedrenponykroB (AYWJIHIT)

Ipe/iCTaBICHHbIN Ha pucyHke 3.1, a erle yepe3 roj ObUT pa3paboTaH ONMBITHBIN 00pasell.

=Y - 5 .
Pucynok 3.1 - Buemmnwuii sug AYUJIHIT

Ll
|

Ocob6ennocteio  AYUJIHIT sBnsercs TO, YTO OHA TpeIHa3Ha4YeHa s
HKCIUTyaTallii B HEMPEPBIBHOM PEXUME U HE TpeOyeT 0OCITYyKMBAIOILErO MepcoHalia B
npouecce paborel. CylIHOCTP MeETOJA 3aKJIlYaeTcss B CleayroleM: mpoda
He(TEempoMyKTa TOMEIMIAETCS B HCIBITATEIBHYIO KaMepy C COOTHOIIEHHEM OOBEMOB
razoBOM M XKUIKOW cpeanl 4:1, mocne OXJIaXACHUs BBIMOJHIETCS BAKyyMHUPOBAHUE
coneprkamerics Bo3ayirHou cheprsl Py. Ilocne repmernsanuu kamepbl MPOU3BOAUTCS
MEJJIEHHBI HAarpeB COAEPKUMOI0 J0 JOCTHKEHHSI TEMIIEpaTypbl IapoB, PaBHOU
37,8 °C, pu KOTOpOH OmpeaesaeTcss AaBICHUE Py, B YCIOBUSAX TEPMOIMHAMHYECKOTO
paBHOBecus. Bbluncnennas pasHocth naBineHuil (3.4) ssusierca JAHIT ucnbeityemoit

pOOBL.
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P = Pe-P, (3.4)

Texunueckue xapakrepuctuku AYUJIHIT:

o Pexum padorer AYWUJIHIT HETIPEPBIBHBIN
o Jlnanazon usmepenus JIHII, klla 0...110
o AOcCOIOTHAs IOTPEITHOCTh U3MepeHui, klla He Ooiee 2
o Jlmamazon pabouux temneparyp, °C 20...50
« OOBeM poOBI, M 10
« Temmneparypa okpyxatoiiero Bo3ayxa, °C 10...40
« ['aGaputnsie pazmepsl, MM, He Ooee 750x780x400
« Macca, kT, He OoJtee 30

OcHoBoM AYHWJIHII SBJISAETCS repMeTnu4Has TEIUIOU30IMPOBaHHAs
U3MEpUTEIbHAs KaMepa, TUAPABINYECKH COECIUHEHHAs ¢ HEOOXOIMMBIMU Y3JIaMH IS
CIIMBa, MOJAUYU U OTKAaYKU HEPTENPOIYKTa, MPOMBIBOYHOW >KUIAKOCTH, 00pa3L0BOrO
BELIECTBA, a TAKXKE€ JJIs CIMBAa OTPAOOTAHHBIX MPOAYKTOB B CIELHAIBHYIO EMKOCTb.
Kamepa ocHamieHa »JIEKTPOMarHUTHBIMU KJIallaHAaMH, JAaTYAKaMU TEMIEparypbl M
JABJICHHUSI TIApOB, a TAaKK€ TEPMODJIEKTPUYECKMMH DIIEMEHTAMH C JAaTYMKAMH IS
3aaHusl  TEIUIOBOro pexuma. Kamepa ycraHoBineHa Ha IIEHKEpE, KOTOPBIN
o0ecrneunBaeT NepeMenInBaHie €€ COAEPKUMOTO.

AYWUJIHII mno3BonsieT aBTOMAaTMYECKH BBINNOJIHATH Psii  TEXHOJOTHYECKHUX
IIPOLIECCOB MPU MOATOTOBKE U IPOBEACHUN U3MEPEHUH, PE3YIBTaTOM KOTOPBIX SIBJISETCS
onpenenenue JJHII nedrenponykra. IIpu 3TOM BBIMOTHSIOTCS CIASAYIOIINE OTICPAITUH:

- IPOU3BOAUTCS JTO3UpOBaHUe MpoObl (HePTH, HePTenpoayKTa, CTAHIAPTHOIO
oOpasiia) B U3MEPUTENBHYIO KaMepy, OXJIaKICHHYIO 1O HauaJbHOU TeMIEpaTyphl;

- U3 Kamepbl BBIMOJHIETCS OTKayKa BO3IYIIHBIX (pakiuil 10 HACTyIUICHMS
TEPMOJIMHAMUYECKOTO PABHOBECHS, ITOCIIE YETO KAMEPA F'€pMETU3UPYETCS;

- IPOU3BOUTCS yIpaBiIsieMbli Harpes U3MEPUTEIBHON KaMepBl,
CONPOBOXIAEMBIN NEPEMEIINBAHUEM COIEPKUMOIO, IIPU ITOM U3MEPSIOTCS 3HAYCHUS

(mapwe1 3HadenHwmii) Temreparypsl °C u gaBieHus Py HACHIIIEHHBIX TAPOB MPOOHI;
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- BBIIOJHSIETCST  00paboTKa  HM3MEPUTEIbHOW  HMH(pOpPMAIMH, BBIUKUCICHHOE
sHauenue JIHIT P ns temneparypsl °C nepenaercs 1no uHTepdericaMm B yIpaBIIsIoONIyIo
CHUCTEMY BEPXHEIO YPOBHS;

- IPOM3BOJIUTCS BBIPABHUBAHUE JABJICHUS B KAMEPE, 3aTE€M BBIIOJIHIETCA CIIHMB
OTpaOOTaHHBIX MPOAYKTOB B JPEHAXKHYIO CHUCTEMY C MOCIEAYIOUIEH OTKauyKou
OCTATOYHBIX MAPOBBIX (PPAKIINA;

- B U3MEPUTEIBHYI0 KaMepy IIOCTyHaeT IIPOMBIBOYHAs >KUJIKOCTh, KOTOpasd,
LHUPKYIUPYs. 10 3aMKHYTOMY KOHTYPY HW3MEPHUTEIBHON KaMmepbl M TUIAPABIAYECKON
maructpaiu AYU/IHIL, pactBopsier ocTtaTku mpoOkl, MOCIe Yero KUAKOCTh CIIUBAETCS
B CIIELIUAIbHYIO0 EMKOCTB;

- BBIIIOJIHAETCS TEIUIOBAass BaKyyMHasl CyIIKa H3MEPUTEIBbHOM KaMepbl U
rufpaBindeckux marucrpanen, mociae yero AYWJ/IHII rotoBo k BBIOTHEHUIO BCEX
HE0OXOIUMBIX orepaluil 1 onpeneneHus xapakrepuctuk JAHII crnenyromieit mpoosi.

Crpykrypa AYUJHII npencraBnena Ha pucynke 3.2. Tam ke HCHONB3YIOTCA
clenyromue 0003HauYSHUS :

bnox ynpasnenus (BY). OH ynpaBiseT TEXHOJIOTHYECKUM MPOLECCOM, COOMpAET
uHpopmarmto. bBY 0Oasupyercs Ha MOIIHOM 32-OMTHOM MHMKPOIIPOILIECCOpPE C
apxutekrypoir AKM7 u obecrieunBaet cBsi3b ¢ BepxHel cuctemon o nuarepdericy K.5-

485 ¢ ucnonp3oBanuem nportokosa MOOBI15.
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Pucynok 3.2 - CtpykrypHas cxema AYW/THIIT

YcnoBHbIE 0003HAYEHUS:

-KI1..K9 - BakyyMHble D3JEKTPOMarHuUTHBIE  KJAMAHbI,  YIPABISAIONINE
runpasikoit AYMJIHIT;

- HII - Hacoc nepucTtaJbTUYECKUW, MpEAHA3HAYEHHBIA JIs MpHUEMa, CIUBA U
JIO3UPOBAHMUS )KUIKUX MTPOTYKTOB;

- HB - Hacoc BakyymHBIW, TpeAHA3HAYEHHBIA ISl OTKAUKW BO3/lyXa M MAapOBBIX
KOMITOHEHTOB HE()TETIPOYKTOB;

- KN - xamepa nzmepurenbHas;

- ATK - natyuk TeMneparypsl Tejaa Kamephl;

- TP - natunku temneparypsl paauaTropos;
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-MTD - wmogynmu TepMmoanekTpuueckue (Ha ocHoBe »d(pdexrta IlenbThe),
MpEeAHA3HAYEHHBIE ISl HAarpeBa U OXJIaXKICHUS KAMEPBIL;

paguaTopel ¢ YCTAHOBICHHBIMH HAa HUX BEHTWIATOPAMHU, MPEAHA3HAYEHHBIC JJIsS
OTBOJIA B OKPY>KAIOIIYIO CPEly U3JIMIITHETO TEIIA;

JIJ1 — naTunk naBJICHUS,

JTII — nat4uk Temmeparypsl Iapos.

Jns nmoacoenuHenusa emkocted ¢ npoayktamu kK AYUJHIT ucnonssyrorcs
CJIEYIONINE TUIpaBINYEeCKre (GUTUHTH:

- [DXK - nogkiiroueHne eMKOCTH C MPOMBIBOYHOU JKUIKOCTBIO;

- OX - nogxiroYeHre eMKOCTH ¢ 00pa3IioBOM KHUIKOCTbIO;

- HII - nonkiroueHne eMKOCTH ¢ HEPTENPOAYKTOM;

- CII - nmonk/ItoueHrue EMKOCTH JIJIsl CJIMBa OTPaOOTaHHOTO MPOAYKTA;

- KJICII - noakiroueHue BO3AYIIHOM KoMmIleHcanuu aaBieHus eMkocted IDK u
CII;

- KJIH — nogkiroueHue BO3IyIIHOM KOMIIEHCAlMK AaBieHust emkoctu HIT;

- BII — BeIxJION MapoOB, MOAKIIIOYAETCS K EMKOCTH ISl CJIMBA MIPOIYKTOB.

Hwxe paccmarpuBaroTcs OCHOBHBIE aeuictBus A ompeaeneHus JIHII
He(TenpomyKTa MPUMEHUTENHHO K MPUBEICHHON TUIPABIMYECKON CXEeMe.

[Tpuem npoObl HEPTENPOAYKTA MPOUCXOAUT CIAEAYIOIIHUM 00pa3oM:

1. ITpoepsiercs repmernyHocTh KU, mist wero Bkimowaercs HB, nepuomnuecku
oTKpbIBaeTcs kinanaH K2, mpu stom gatunkoM JI/[ xoHTponupyercs nasienue B UK B
npouecce OTKadyku ee coaepxkumoro. Ilocime BeimonHenuss K2 3akpeiBaetrcss u HB
OTKJIFOYAETCHI.

2. Oxnaxnaenue KM no HadanbHO#M Temmneparypbl npremMa npoObl U JajdbHenIas
TOAJICPIKKA 3aJaHHOM TEMIIEPATYPBHI.

3. [Ipuem Hedrenmpomykra B OalimacHyr IeMb JUIsI OOECIEUYECHHsS] TOYHOCTU
no3upoBanusi mpoObl. OTkpeiBatoTes kiananbl K8, K7, K2, K4. Brmatowaercs HIT Ha
JIO3UPOBAHHBIN TTpHeM HeDTEIPOAYKTa, TOCTATOYHOTO JJIs 3anojiHeHus kiamnana K.

4. OtkpbiBaercs wianan K1 a8 momaum  TO3MPOBAHHOTO — KOJMYECTBA

Hedrenponykra B KU. [lo okonuanun posupoBanus K1 3akpeiBaerca. O0beM 103bl
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ompenensiercss ckopocTthio padorel HII, a Takxke BpeMEHEM OTKPBITOIO COCTOSIHUS
kianana K1. ITocne satoro HIT otkitouaeTcs, Bce KaanaHbl 3aKPbIBAIOTCS.

Jlanee mpoucxoauT BaKyyMHUPOBAaHUE BO3AYLIHON cMECH HE(DTEPOIyKTa:

- ObecnieunBaeTcs MOAIEpPKaHNE 3aJaHHON HauaabHOU TemmepaTypbl KU.

- [IpousBonutcs BakyymupoBaHue cogepxxkumoro KW. [Ins 3Toro BKIrOuaercs
mieiikep, oOecneunBarommii  nokauuBanue KW, HB, wmanan K2. Ilponecc
BaKyyMHUPOBaHUS UJET JI0 T€X IOp, MOKa CKOPOCTh U3MEHEHHUs JaBieHus (M0 AaTYUKY
JIJ1) He cTaHeT HUXKE HEOOXOUMOTO 3HAUCHHUS.

- Jlms  3aBepmieHnss mpouecca knarmaH K2 3akpeiBaeTca, TEM  caMbIM
obecneunBaetcs repmerusanus KU, HB u melikep otkirouarorcs.

IIpoBenenne wm3mepennii JIHII wa ycranoBke AVYUJHII npoucxonur
CJIEIYIOIINM 00pa3oM:

1. O6ecneunBaercs MeeHHb HarpeB KU ¢ 3agaHHOM CKOPOCTHIO M3MEHEHUS
TEMIIEpaTypbl KAMEPBI U TEMIIEPATyPbI MAPOB.

2. [Tpu npubnmxeHun Temreparypsl mapoB Hedgrenpoaykra no aaruuky JITII k
TpeOyeMoll Temmeparype usMmepeHuss mpoiecc HarpeBa KW ocrtaHaBnuBaeTcs W
3allOMUHAOTCS MaccuBbl map Touyek nasineHus JHII nmo maruumky nasnenus /[ u
TEeMIIEpaTypsl apoB MO AATYUKY Temneparypsl nmapos I TII.

3. [IpousBoautcs mMaremaruyeckas o0OpabOTKa TMONYyYEHHBIX PE3YJIBTaTOB
n3MepeHuss W Bbluucisercs 3HadeHue JIHII, TouyHO cooTBeTCTBYyIOIIEE JaHHOMU
temneparype ATIIL.

4. HarpeB KU ocranaBnuBaercs.

Jlanee mpouCXoauT CIMB OTPaOOTAHHOTO O00paslia.

Jlns obecnieuenus ciuBa oTkpeiBatoT kianansl K9, K7, K3, K1, Bxmrouaercs HIIT
Ha CJIMB U3 U3MEPUTEIILHON KaMepbl B CIMBHYIO €MKOCTh, Kyda YIAISIOTCS MPOIYKThI
OTpabOTKH.

Oco6ennocteio AYMJIHII siBnsiercs opranuzanusi Moaaep KaHusi TeMIepaTypsl B
U3MepUTeIbHON Kamepe. HeobxonmuMo mojaepKuBaTh 3aJaHHYIO0 TEMIIEpaTypy IMapos,
HO €CJM OCYIIECTBIATh OJHOKOHTYPHOE pETYJIUpPOBaHUE, TO B CHJIY OOJIBIION

WHEPIIMOHHOCTHU U3MEPEHUs TEMIIEpaTypbl U3MEPUTEIBHONU KaMephl U €€ COAECPKUMOTO
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3TO MPUBOJIUT K HEONPABIAHHOMY POCTY BPEMEHHU BBIXO/A Ha 33JIaHHYIO TEMIIEPATypYy.
UT0OBI YCKOPUTH 3TOT MPOIIECC, MPUMEHEH JBYXKOHTYPHBIA PETYSTOp, COYETAIOLIUMN
KJIACCUUECKHUI MPOMOPIHOHATBHO-UHTETpaIbHO-IU(DDepeHIIpy oMMl  peryasTop

perysasTop Ha OCHOBE HEUETKOM oruku. Ero cTpykTypa npuBeneHa Ha pucyHke 3.3.

toll’l'll L3A1 e to}[l'l(. 3A1

HITP I

A 4

KA » Tpoba

Pucynoxk 3.3 - Ctpykrypa [T1]] perynsropa

Pesynwrarsl usmepennit JIHII rocynapcrBennoro crangaptaoro oopasua AJIHII-
30 mpuBeneHs! B Tabmmie 3.3.

Tabnumna 3.3 - Pesynbratel u3mepennit AJIHIT-30 ¢ arrecroBanHbiM 3HaueHueM 34,1
klla, oTHOCHTENBHAS TTOTPEIHOCTh £ 2,5 %

Howmep onbita 1 2 3 4 5 6
3nauenue JTHII, 34,3 34,7 33,9 33,7 34,0 33,9
klla
AOc. MOTpenIHoCTb, -0,2 -0,6 0,2 0,4 0,1 0,2
klla
OTHOCHUTEIbHAS -0,6 -1,8 0,6 1,2 0,3 0,6
MOTPEIIHOCTb, %o

[Tpuntun paboThl peryasropa:

- BHYyTPEHHUM  KOHTYp  PEryJIupoBaHus, IOCTPOCHHBIW  HAa  OCHOBE
[T 1-perynsiTopa, obecrieunBaeT MOAJEPKAHUE 3aJaHHOU TEMIIEPaATyPhI
U3MEPUTEILHOU Kamepsl t° 1y 3ay. [IM/-perymarop HenocpeactseHHo ynpasuser MTO,
HarpeBarIMMU WK OXJIAXAAIOIUMHA U3MEPUTEIIBHYIO KaMepy.

[Ipu 3TOM JOTIOJTHUTEIIBHO K CTaHAAPTHBIM ko3 durmenTam
[TN/I-perynupoBaHusi BBEICHBI JONOJHUTEIbHBIE OTPAHUYEHUSI HA CKOPOCTh HarpeBa u
OXJIAXKJCHUS  M3MEPUTEIBHOW  KaMmepbl. BHEIHMNW  KOHTYp  peryJIupOBaHUS,
nocTpoeHHbIW Ha ocHOBe HIJIP-perynsitopa, obecneunBaeT mMoaAep:KaHWE 3aIaHHON

temneparypel  napoB  t°nyrx3an.  HJIP dopmupyer 3HaueHme — Temmeparypsl
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U3MEPUTENIbHON Kamephl t° 1k 341, Ucnonb3zyemoit 1T /-perynstopom. HJIP paboraer ¢
oomnpiuM nepuoaom, yeM [T JI-perynstop.

Paspaborannsiii  oOpazeny AYUJIHII ycmemHo mpomien HCHOBITaHUS €
UCIIOJIb30BAHUEM CTaHJAPTHBIX 00pa3I0B aOCONIOTHOTO JIaBJICHHs HACBHILIICHHBIX ITApPOB.
JlocturHyta craOuibHas MOBTOPSAEMOCTb H3MepeHuid. B Tabnuue 3.8 npuBeneHbl
pe3yabTaThl HECKOJMbKMX w3MepeHuil obOpasma AJIHII-30 (rekcan, arTecTOBaHHOE
sHauenue JIHII - 34,1 kI1a).

Takum o6pasoMm, BrepBele B Poccun co3gaH ONBITHBIM 0Opaser] MOTOYHOIO
ananuzatopa s usmepenuit [JHII vedtn m HedpTenpoaykToB, HE YCTYNAIOMIMKA MO
CBOMM METPOJIOTMYECKUM XapaKTEPUCTUKaM 3apyOeKHbIM MOTOYHBIM aHanlu3aTopam. B
AYUJIHII Bnepseie peanmus3oBaH meton usMmepenus JHII mpenmokeHHBI aBTOPOM
naHHoW pabotel. IlpenBaputenbHble HCHBITAaHUS JOKa3ald pabOTOCIIOCOOHOCTh U
NIEPCIEKTUBHOCTh JTAaHHOM MOJENIU. BbUI Takke OINpenesieH MPOU3BOAUTEIN, KOTOPBII
CO3AaCT U3 EAMHUYHONW MOJEIN CEPUHHYIO, KOTOPYIO CMOXET MpUOOpecTH 00
[ICM, a Takxe HeTSIHbIE KOMIIAHUM, 3aHUMAIOLUECS KOHTPOJIEM KauecTBa HE(PTH U
HedTenponykToB. [losiBIeHHE HA POCCUIICKOM PBIHKE 3TOW CEPUIHONW MOAEIH MO3BOJIUT

BbIBeCTH Poccuio Ha HOBBIN ypOBEHB OIICHKH KauecTBa HePTU U HEPTEITPOIYKTOB.
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IJTABA 4. Pazpadorka MeTpoOJIOrHYecKOro ofecrmeyeHuss B 00JacTu

usmepenun J{HII

4.1 CoorBerctBue ASTM cranaapram pe3yabtaroB usmepenmii JIHII,

MOJYYCHHBIX HA 3TAJI0OHE

Jigs  Toro, 4ToOBl 3TajJOH MOI MO METPOJOTHYECKUM XapaKTEpPUCTUKAM
COOTBETCTBOBaTh  paznuyHbiM  ASTM, HeoOXomuMoO  NPUMEHSATh  Pa3IUYHBIC
IMIMPUYECKUE MONpaBouHble ¢GopMynbl. Takue (opMysbl MO3BOJISIIOT HPOU3BECTU
IIepeCUET IMOJIyYEHHBIX PE3YJIbTAaTOB Pslia SKCIEPUMEHTOB U ONPEIEIUTh COOTBETCTBUE
TOMY WJIA MHOMY MeToxy. Kaxaplii MeToJl IMEET CBOU OCOOEHHOCTH OIpPEAEIIIONINECS

CHG]_II/I(I)I/IKOI?I KOHKPCTHOI'O MCTO/A.

Tak, nampumep, cranmapteii meron ASTM D 5191-07 wucnons3yercss auns
U3MEpeHHs JaBieHus mnapoB OeH3mHA. OH MO3BOMSIET W3MEPSATH IOJHOE JaBIICHUE
Pioms OTHOCHTENBHO Bakyyma. OHO COCTOMT M3 MapUUalIbHOIO JaBJCHHUS IapoOB

OeH3UHAa P6€H3 " IapuaJIbHOTO JaBJICHHA paCTBOPCHHOI'O B OcH3UHE BO3QyXxa PBOSD;:
PHOJ‘IH = P66H3 + PBO3Z[ (41)

[TockonbKy MpaKkTUYECKUH HWHTEpEC TMPEACTABISET TOJIBKO JaBJICHUE MapoB
OCH3WHA, TO B PE3YyJIbTare KPYroBBIX CIMYCHUNH B HECKOJBKUX Jlaboparopusx Oblia
MOJTy4eHa MorpaBoyHas (Gopmyna I Tak Ha3bIBAEMOTO Cyxoro Merona 6oMObI Peiina
ASTM D 4953-99. [TpumeHsist 3Ty TOTYyYEHHYIO SMIIUPUIECKU TIOTIPABOYHYIO (POPMYITY,
MO’KHO BBIYHMCIIUTH JIaBJI€HHE NMapoB OCH3MHA.

OTO AaBlieHUE MapOB HA3bIBAETCSI SKBUBAJICHTHBIM JaBJICHHUEM CYyXUX MapoB I10

Peiiny DVPE (Dry Vapor Pressure Equivalent) u onpeaensercs o gpopmyie:
DVPE (ASTM) = 0,965P o, — 3,78 kI1a (4.2)

Hpyras monpaBoyHas Gpopmysa Obliia TIOJydeHa aMEPUKAHCKUM YIIPABICHUEM TI0
3amuTe okpyxatrorieit cpeasl EPA. Ona xoppenupyet ¢ popmynoit ASTM D 4953-99. B
TOM CiIy4ae B KauyeCTBE ATAJOHHOTO NPHOOpa HCIONB3yeTCS TOPU3OHTajbHas OaHs

I'eprora (Herzog):
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DVPE (EPA) = 0,956Pnonu — 2,39 klla (4.3)

Tperbss mompaBouHas dopmyna Oblia paspadorana opranuzamueii CARB s
xkoppemsiiuu ¢ hopmynoit ASTM D 323-82 skBUBaJICHTHOTO JAaBJICHUS MOKPBIX ITapOB
no Petiny DVPE (Reid Vapor Pressure, Wet Reid) u npuMeHsieTcst TOJIBKO JIJIS TOIUIAB

663 OKCHUI'CHATOB:
DVPE (CARB) = 0,972Pnion — 4,93 ITa (4.4)

Otu dopmynsl crpaBemiuBbl g JIHIT GeH3MHOB, M3MEpPEHHBIX TOJIBKO TMpHU
temreparype 37,8 °C. O6b1uHO, KOoTHAa HYXHO ompenenutsh JHII Gensuna mo meromy
ASTM D 5191-07, ucnionszyercs dpopmyna (4.2).

J7ist Toro 4TOOBI IPABUIILHO MTPOBECTH U3MEPEHUSI HEOOXOAUMO MPEIBAPUTEITHHO
MOATOTOBUTH TIPOOYy KUAKOCTU. Jlo Hauanma u3MepeHus g npoObl HYKHO CO3/1aTh
ompezeneHnpie ycinoBus, Tpeoyembie MetogoM ASTM D 5191-07. IlpoOy oximaxxaaroT
no temneparypsl 0...1°C B cocyme emkocthio 1 1., 3amomHenHoM Ha 70-80 %.
OTKpBIBAIOT OXJIAKJICHHBIA KOHTEHHED I JOCTyIla HEKOTOPOrO KOJWYECTBA BO3AYyXa,
3aTeM 3aKpBIBAIOT €T0 M PE3KO BCTPSXMBAIOT B TEUEHHE HECKOIBKUX ceKyHa. KonTelinep
BO3BpaIlaloT OOpaTHO B XOJIOAWJIBHUK WX B JIEAAHYIO OaHio. OCTaBisIOT €ro Tam
Ha 5 MUHYT M 3aTe€M JBAXKIBI IMOBTOPSIOT 3Ty MPOIEAYPY, Ha3bIBACMYIO HACHIIIICHUEM
BO31yxoM Tipu Temrieparype 0...1°C u rotosiyto npo0y K UCIIBITAHUSIM.

Hnst  amerepHatuBHOrO Metoma ASTM D 6378-03, Ttakxke maromiero
HKBUBAJICHTHOE JlaBiieHue (cyxux) mapoB no Peitny DVPE, Takas moaroroBka npoObl He
TpeOyeTcsl.

Crangmapt ASTM D 5191-07 pexoMeHIyeT HECKOJIBKO JTaJOHHBIX MPOO st
NpoBEpKHU KauecTBa m3mepeHuid. Eciu P, 1 DVPE (4.1) HaxoasTca B yKa3aHHBIX B
tabnuie 4.1 npenenax, To npudop oTkanuOposaH npaswibHO (Tadnuna 4.1). Ha YIHII
ObUTM TIPOBEJCHBI MCCIIEIOBAHUS COTIACHO 3TOr0 W TpuBeAeHHbIX Huxke ASTM,

MMOATBCPAUBIINEC CIIPABCAINBOCTD JaHHBIX PACUCTHBIX MCTOJ0B.
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Tabmuma 4.1 — Jlnamazon JIHIT mst mpo6 cormacao ASTM D 5191-07

Prom DVPE
Tpo6a Promn (HacmmeHi/Ie VITHIL DVPE, VITHIL
Bo3yxoMm 1ipu 0°C) T klla Ila
[TenTan 112,8 £1,2 112,1 105,1 £1,2 104,4
2.2 umetunoyran
74,1 £1,2 73,3 67,7=+1,2 67,0
(Heo-TeKcan)

ASTM D 6378-03 cranmapTHbIF METOJ, WCHOJB3YEeMBIH IS H3MEPEHUs
JABJICHUS TIAPOB KUIKOCTEH Pa3IMYHBIX THUIIOB, BKIF0Yas OeH3WHBI U pacTtBoputenu. C
€ro TIOMOIIILI0 M3MEPSIETCS a0COMOTHOE JaBJICHUE MapoB P,g. OTHOCUTEIBHO BaKyyMa.
[To Tpem mokazarensM JaBJICHUs MPU PA3IUYHBIX OTHOIICHHUSAX Tapa K >XUJIKOCTH
BBEIYHCIIICTCS TApIHAIbHOE JIaBJICHHWE PACTBOPEHHOTO B JKHUIKOCTH  BO3AyXa,
Ha3bIBAEMOTO JIaBJIcHUEM Ta3a P, u u3mepsercs nojgHoe aaBiaeHue P .. AOCOIIOTHOE

JABJICHUE TIAPOB KUIKOCTH BBIYUCIIACTCS 10 popmyie:
Pabc = Prions — Pras (4.5)

[TonpaBounast ¢opmyna st cyxoro meromga 6omOb1 Peitna ASTM D 4953-99
Obla pazpaboTaHa Ha OCHOBE KpyroBbix naboparopabix ASTM wucneitanuii. [1o 3toit
OSMIIUPHUYECKON MOMPABOYHON (HOPMYIIC BBIUUCISACTCS SKBUBAIICHTHOE JABJICHUE CYyXHUX

napos o Petiny (DVPE).
DVPE (ASTM) = Pa6¢ — 1,005kI1a (4.6)

[TonpaBounast ¢opmyna, mnomydeHHas EPA ¢ wucmonp3oBaHmeM B KauecTBe
ATAJIOHHOTO TIpuOOopa ropu3oHTadbHOM Oanu [epriora (Herzog) m xoppenupyromas c

bopmymoit ASTM D 4953-99.
DVPE (EPA) = Pa6c — 0,137 kI1a 4.7)

Tperbs mompaBouyHasi ¢opmyna Obuia pazpaborana opranuzanuedi CARB nns

TOTUIUB 0€3 OKCUTEHATOB U KoppenupoBaiachk ¢ popmyrnoit ASTM D 323-82.
DVPE (CARB) = Pa6c — 1,575 xIla (4.8)

Otu opmynsl Takke crpaBemiuBbl g JHIT GeH3MHOB, M3MEpEHHBIX MpHU

temneparype 37,8 °C.



81

OObIYHO, KOTJa HY)KHO OINpENETUTh JaBjeHHe MapoB OEH3MHA IO METOIy
ASTM D 6378-03, ucnonszyercs popmyna (4.6).

s storo mertona He TpeOyeTcs MOATOTOBKA MPOOBI, TaK KakK MapluajbHOE
JIaBJICHUE BO3/IyXa B OCH3WHE BBIYUCIIACTCSA U U3MEPSIETCS.

Cragmapt ASTM D 6378-03 pekoMeHyeT HECKOJIBKO JTaJOHHBIX MPOO s
NpOBEepKU KauecTBa m3Mmepenui. Ecmu P,s. HaxomuTcs B ykasaHHBIX B Tabmuie 4.2
npenenax, TO aHAJIU3aTop OTKATUOPOBAH MPaBUIIBHO.

Tabnumna 4.2 — duanazon JHII nns npo6 cormacno ASTM D 6378-03

IIpoGa Puse Pase
pacuetHoe, klla YHII, xIla
Ilentan 107,4 +£1,2 108,0
2.2 JlumetnniOytaH (HEo-TeKCaH) 68,0 £1,2 68,3

Meton kpusoit ASTM D 6378 ucnonb3yeTcst sl U3MEpEHUI TaBICHUS MapoB
XKUIKOCTH B BHIOPAHHOM TEMIIEpAaTYypPHOM JHMAIAa30HE, TO €CTh ISl MOJYyYEHHsS] KPUBON
3aBUCUMOCTH JIaBJICHUs NApoB OT Temmeparypsl. /laBnenue rasza P, nu3mepsercs npu
temrnieparype 37,8 °C u 3areM BBIUUCISETCA Uil KaXAOW TOYKH (TeMIlepaTyphbl)
WU3MEpEHUSI.

MOXHO TpPOBECTH IMHAMUYECKOE H3MEPEHHE C IMpeIBapUTEIbHO BHIOpAHHOU
CKOPOCTBIO HArpeBaHUsi WM CTAaTUYECKOE H3MEpEHHe, KOorja Kaxkaas TeMmIeparypa
U3MEPEHMsI PEryaupyeTcs U OCTaeTcd MOCTOSHHOW /0 TMONY4YEeHHsI CTaOMIIbHOTO
MOKa3aHMsI 1aBJICHUS.

Cranpaptasii Metoq ASTM D 6377-99. DTum MeTomoM u3MepseTcs IMOJHOE
naenenue mapoB ceipoit Heptn VPCR (Vapor Pressure Crude oil) otHocHTe pHO
BaKyyMma.

ASTM D 323-82 — 310 crapbiii METOJ, 4YacCTO HCIONB3yEeMbIH [IJISi W3MEPCHUS
ceIpoil HePTH. Ero HerocTaToK — 3aBUCUMOCTD PE3YJIbTaTOB U3MEPEHUN OT MOATOTOBKHU
npoObl. Jlerkas, celpas u cBexas HedTH coaepKaT MHOTO BBICOKOJETYUUX
ra3000pa3HbIX COCTABIIIOIIMX, KOTOPbIE B Pa3HOIN CTENEHU TEPSIOTCS MPU MOJTOTOBKE

poObl, ormucanHoM B Metoae ASTM D 323-82 (BcTpsixuBaHue TpoObl /1711 HACHIIIICHUS
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e€ BO3IyXoM). DTO OCHOBHAs MPUYMHA HU3KOM MOBTOPSIEMOCTH U BOCIPOM3BOANMOCTHU
PE3yIBTAaTOB U3MEPEHUH CHIPOH HEPTH 3TUM METOIOM.

[Tpu ucnonwszoBanuu Metoga ASTM D 6377-99 ToYHOCTH 3HAYUTEILHO BBIIIE, U
Ha PE3yJIbTaThl HE BIUSCT MOATOTOBKA MPOOBI. ITO SMUHCTBEHHBIA METOJ, MPUTOIHBIN
JUTS HAJCKHOTO HW3MEpEHHsI JaBJIeHHUs TapoB ceipod HedTu. I[Ipoba BBOAHWTCS B
aHanu3aTop 0e3 KakoH-1rOO MOATOTOBKH. JTO OOECIEUMBAET COXPAHEHUE B HEW BCEX
BBICOKOJIETYYHMX COCTABIIIONINX | MOJyYeHHE TPAaBIILHOTO PE3yibTaTa.

Ha ocnoBe nepBbix kpyroBeix ASTM ucnbeiTannii B HECKOJIBKUX J1a00OpaTOpHsiX
Obl1a pazpaboTaHa mompaBouHas GopMmyia CO CTaHAAPTHBIM OTKIOHeHueM 1,26 klla.
Wcnonb3yst ee, BBIYHMCISIIOT SKBHBaJICHTHOE AaBiicHue mapoB mo Peitny RVPE (Reid

Vapor Pressure Equivalent) mis ceipoii HedTn o metogy ASTM D 323-82.
RVPE = 0,752VPCR + 6,07 xIla (4.9

Ota dopmyna crpaBeivBa TOJIBKO MPU U3MepeHuu npu temieparype 37,8 °C u
OTHOIIIEHWH Mapa K kuakoctu 4:1.

Crangaptr ASTM D 6377-99 pexoMeHIyeT HECKOJBKO JTaTOHHBIX MpoO st
POBEpPKU KauecTBa m3MepeHuid. Ecnu monnoe nasienwe mapoB ceipoil HedpTn VPCR

HaxXOJUTCA B YyKa3aHHBIX B Tabmuie 4.3 mpeaenax, TO aHAJIU3aTOp OTKAIMOPOBaH

MIPABIIIEHO.
Tabmuma 4.3 — lnanazon JIHII nis mpo6 cormacao ASTM D 6377-99
VPCR (mpu oxJ1a)kICHHOM 1 HACKHIIIEHHOM VPCR
[Ipo6a (37,8 °C) BO3/IyXOM Ipo0e U OTHOIIeHUH map/xkuakocts | YJIHII-1,
4:1 ipm 37,8 °C), klla klla
[TenTan 112,1 1,2 111,9
2.2 IumeTtmnOyTan
s d 73,4 +£1,2 73,7
(HEO-TeKcaH)

Meton kpuBoit ASTM D 6377-99 ucnionb3yeTcs Ajist u3MEpeHUil JaBICHUs TTapOB
XUJKOCTH B BHIOpAaHHOM TeMIlepaTypHOM Auana3zoHe. /laBinenue rasa P.,, uamepsiercs
npu Temneparype 37,8 °C u 3areM BBIUMCISAETCS AJIs KaXKJIOM TOYKU (TeMIiepaTypbl)

U3MEPEHUS.
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MoHO TpOBECTH AMHAMUYECKOE H3MEPEHHE C MPENBAPUTEIHHO BBHIOPAHHOU
CKOPOCTBIO HArpeBaHUsl WM CTaTUYECKOE H3MEpEHHUe, KOorja Kaxkaas TemIiiepaTrypa
U3MEpPEHUsl PEryJupyeTcs M OCTAeTCs INOCTOSHHOM [0 TOJYy4YEHUsS CTaOUIBHOIO
MOKa3aHUs JIaBJICHMUS.

Meton ASTM D 5188-10a, «CrangapTHBIA METO UCIILITAHWUN JIJI1 HACBIIIIEHHOTO
napa ¢ Ko3(p(GUIIMEHTOM OMpeneNeHUs TeMIIeparypbl TOILIUBA». OJTO CTaHIApTHBIN
TECT-METOJl MCHONB3yeTCs IJisi  ompeaesieHus Temreparypsl T  (OTHOLIeHUE
nap/xunkoctb V/L = 20), npu kotopoii oxnaxaeHHast 10 0 °C 1 HachIIIEHHAS BO3yXOM
npo0a B 3aKpBITON siUEHKe C OTHOLIEHUEM Mapa K xkuakoctu 20:1 naer nasnenue 101, 3
kl]a.

Crangapt ASTM D 5188-10a pexoMeHAyeT HECKOJBKO 3TaJOHHBIX MPOO AJis
IIPOBEPKH KayecTBa HM3MepeHHi. Ecnm Temmeparypa OXJaXKIEHHOM M HACBIIIEHHOU
BO3yXOM  MpoObl ~ HAXOAMUTCS B yKa3aHHBIX  mpenenax  (OTHOUICHUE
nap/sxuakocte V/L = 20, Ientan (36,1°C £ 0,5°C)), To aHanmu3arop MpoKaaIuOpOBaH
MPaBUIIHHO.

Metonq ASTM D 5482-07 — 3T0 cTaHAapTHBIH METOM, KOTOPBIN UCTIONB3YETCS IS
W3MEpEHUs JaBJIeHUs NapoB OEH3MHA OTHOCUTENBHO aTMOC(HEPHOTO TaBIEHUS.

Crannaptasiii Mmetoq EN 13016-2, «Hedrenponykrs! sxunkue. [laBienue mapos.
Yactb 2», HCHOIAB3YETCS ISl ONPEIeTICHUs 1aBJIeHUs NapoB OCH3MHA NPHU TEMIIEpaType
ot 40 o 70 °C u mpu OTHOUIIEHUHU THap/>KUAKOCTh 3:2. JlaBieHue mapoB MU3MeEpseTCs
OTHOCUTEJIFHO BaKyyMa, NpHYEeM H3MEpseTCs NaplualbHOE IaBJICHUE BO3AyXa H
BBIUUCIISIETCS] €r0 3HaueHue npu temmeparype 37,8 °C, u 3areM OHO KOPPEKTUPYETCs
JUTSL KQXKJIOW TeMIIepaTypbl U3MEPEHUSI.

Hpyro#i crannaptasiidi Metog SHT 0769 «Merton onpeneneHus 1aBieHUs MapoOB
OeH3MHa MW CcMeced TMapoB OEH3WHA C OKCUT€HATaMu» SIBISETCS KUTaHCKUM
HEe(PTEXUMUYECKUM CTaHIAAPTOM M MCHOJB3YETCS JUIsl M3MEPEHUsS IaBJICHUS TMapoB
OeH3MHa U cMecel OeH3MHa ¢ okcureHaramu. OH MO3BOJISET ONpeAesaTh abCOTIOTHOE
naBieHue mapoB P, oTHOcuTensHO Bakyyma. [lo Tpem 3Ha4eHUWSIM JaBICHUS TPHU

Pa3HBIX OTHOIICHUAX Hap/ KUAKOCTD BBITUCIIACTCS MapuraibHOC AAaBJIICHUC BO3yXa Pra3a
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PacCTBOPEHHOTO B KHAKOCTH, W HW3MEPSETCA TONHOE HaBieHHE P..,. AOCOIIOTHOE
3HAYEHUE JIaBJICHUS MMapoB BbIuucisgeTcs 1no popmye (4.5).

Craamapr SHT 0769 (kak m ASTM D 6378-03) pexkoMeHIyeT HECKOJIBKO
ATAJIOHHBIX TpPoO IS TPOBEpKH KadecTBa usMmepeHud. Ecmu P, Haxomurtcs B
yKa3aHHBIX B Tabmuie 4.4 npenenax, ToO aHaJIM3aTop OTKAIMOPOBAH MPABUIIBHO.

Tabmuma 4.4 — Jlnanazon JIHII nst mpo6 cormacao SHT 0769

Pa60 Pa60
IIpoba
pacu., klla VYIHII-1, xITa
IlenTan 107,4 £1,2 107,1
2.2 NumetunOyTaH (HeO-TeKCaH) 68,0 1,2 67,5

[IpoBenennsie pacueTsl cormacHo cTtaHaapTHeIM Metoaukam (ASTM, EN u ap.)

Ha ATAJIOHHOU YCTAaHOBKC COOTBCTCTBYIOT 3asBJICHHOM IMOTrpCIIHOCTH.
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4.2 JkciepuUMeHTA/IbHbIE M TeOpeTHYeCKHe HCCJIeJ0BaHUsI padouero

TajIoHa. Pacuer morpemHocreu

3a BpeMs OSKCIUTyaTallid »3TajioHa OBbUIO TMPOBEIEHO HECKOIBKO CpPaBHEHHI

pE3yabTaTOB HM3MEPEHUN C 3apyOC)KHBIMU aHAJIM3aTOpPaMHU JIABJICHUS HACHIIEHHBIX

ITapoB. ABTOpOM OBLIO IMPUHATO PCHICHUC B KAYCCTBC JTAJIOHA CPABHCHUS IIPUMCHUTDH

rocynapctBeHHble oOpasubl AJ/[HII. M3mepenus mpoBOAMIMCH B OJMHAKOBBIX YCIOBUAX

I BCCX HpI/I60pOB. Hepeﬂ HU3MCPCHUAMU HpI/I60pI>I HaxoAWJIMCh B IIOMCIICHHHN HC

MeHee 24 wyacoB. [lomydeHHble pe3ynbTarhl IpuBeAcHb B Tabnumax 4.5-4.7, rme

YKa3aHbl CPCAHUC 3HAYCHUS JCCATH H3MepeHI/Iﬁ B Ka)I(I[Oﬁ TOYKCE.

PesynbraTel uamepenuit atanona, ananuzaropa MINIVAP VPSH Nel14-05-1877 u

ananm3atopa Setavap Il Ne1005676 B 2003 rogy npuBeeHbI B Ta0nwuie 4.5.

Tabmuua 4.5 — CpaBHeHue  pe3yiabTaToB  W3MEpeHuM  pabodero  dSrajioHa C
aHasm3aropamu B 2003 1.
Haumenosanue | ArrecroBannoe | Minivap VPSH, Setavap I, Pabouuii sTason
oOpasia 3HauYeHUe,
klla klla | orHOCHT. klla OTHOCHT. klla OTHOCHT.
norp.,% norp.,% norp.,%
AJIHII-10 10,5 10,9 -3,81 11,20 -6,67 10,30 1,90
AJTHII-20 22,3 228 | -2,24 22,50 -0,90 22,20 0,45
AJTHII-30 34,0 34,7 -2,06 34,40 -1,18 34,10 -0,29

CpaBHEHHE pE3yJAbTaTOB HM3MEPEHHN paboduero J3TajoHa C aHAJIU3aTOPaMHU

MINIVAP VPS Nel16-07-2165 u Eravap Ne EV 9027130 B 2008 romy mpuBeneHbl B

tabnuie 4.6.
Tabmuua 4.6 — CpaBHeHUE  pe3yiabTaToB  W3MEpeHuM  pabodero  dSrajioHa C
anasm3aropamu B 2008 T.
HaunmenoBanue | ATrecTOBaHHOE Minivap VPS, Eravap, Pabounii aTanon
oOpa3sia 3HAYCHHE,
kIla klla | orHOCHT. klla OTHOCHT. klla OTHOCHT.
norp.,% norp.,% norp.,%

AJIHII-20 21,9 21,1 3,65 21,60 1,37 22,00 -0,46
AJTHIT-40 48,4 48,9 -1,03 49,50 2,27 48,60 -0,41
AJTHII-100 107,0 108,4 -1,31 106,10 0,84 107,20 -0,19
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CpaBHEHHE pE3yIbTaTOB W3MEPEHHM pabodyero JTajoHa C aHaIU3aTOPaAMHU

MINIVAP VPSH Xpert No23-212-0010, u Eravap NeEV 0148111 B 2012 rogy

IpUBEACHBI B TaOnuLe 4.7.

Tabmuua 4.7 — CpaBHeHUE  pe3yiabTaToB  W3MEpPeHUM  pabodero  ASTajioHa C
ananuzaropamu B 2012 1.
HaumenoBanue | ArrectoBanroe |  Minivap VPSH Eravap, PaGouwnii aTanon
obOpasna 3HauCHUE, Xpert,
klla klla | orHOCHT. klla OTHOCHT. klla OTHOCHT.
norp.,% norp.,% norp.,%

AJIHII-10 11,2 11,6 -3,57 10,90 2,68 11,10 0,89
AJIHIT-30 33,7 34,4 -2,08 34,20 -1,48 33,90 -0,59
AJTHII-50 51,6 52,7 -2,13 49,70 3,68 51,90 -0,58

AHanu3artopbl MMENIH 3aBOJCKYI0 KaJIMOpPOBKY M CpPaBHUBAINCH C pabodyum
ATAJIOHOM BIIEpBbIE. AHAIN3 PE3yJAbTaTOB MOKA3ad, 4TO pabo4Mii 3TaJIOH MPEBOCXOIUT
0 TOYHOCTH 3apyOeXHbIE aHaIU3aTOpPbl U MOXKET MPUMEHSITHCS Uil KOHTPOJIS
TOYHOCTH NOJOOHBIX CPEACTB U3MEPEHUM.

g omnpeneneHnss TOYHOCTHBIX BO3MOKHOCTEM MPOU3BEIEM pPacyeT CPEIHETO
KBaJIpaTUYECKOIO OTKJIOHEHMSI U CTaHIApTHBIX HEOIpeneieHHOCTel pabouero 3TajoHa
0 pe3yJibTaTaM €ro CpaBHEHHS C aHAIM3aTOpaMHu.

YpaBHEHUE U3MEPEHUI:

P =gh(p, - p,)[1+a(20-1)] (4.10)
riae P — naBneHue HachIeHHBIX TapoB; 11a
h - BeICOTa cTOJ10a aTTECTYeMOM KUAKOCTH B U3MEPHUTEIBHOMN KaMepe, M;
2.
g — YCKOpEeHHE CBOOOHOTO MajieHuUs, M/C”;
p1 — IUIOTHOCTh aTTECTyeMoro oOpaslla B H3MEpPUTEIbHON Kamepe Mpu

TeMIIepaType H3MEePEHHIT 1 IIPH aTMOCHEPHOM IaBICHHH, KI/M°,
t — Temnieparypa okpy:xatomen cpeast, °C
0 - TeMIepaTypHbIii KOXPOUIMEHT JIHHEHHOTO pacHIMpeHus Marepuasa
MU3MEPUTENBHON KaMepHl, rpaz['l;

) 3.
P2 — INIOTHOCTD BO34yXa IIpHU YCIIOBUAX UBMCPCHUM, KI/M )
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_ P am —P ocm T
P2 = e o734t (4.11)
e P — IUNIOTHOCTH BO3AYyXa IIpU HOPMAJIbHOM aTMOCCI)epHOM JTAaBJIICHUU

P,=760 MM pT. CT. ¥ HOpMaIBHOH Temmeparype T=293 K (p,=1,205 kr/m’);

P.. —arMocdepHOe naBieHune, MM PT. CT.;

P, — ndaBineHue, ocTaBiieecss B U3MEPUTEIBHOM Kamepe IMocie OTKayKu
Bo3ayxa; Ila,

P, onpenensiemoe o dpopmyse:
P,=0,0075-p;-g-H. (4.12)

H?;MGPCHHH AaBJICHHUA W OLCHMBAHHUC HCOIPCACICHHOCTU IIPOBCACHBI IIpHU

CIcayromux NCXOAHbIX 3HAYCHUAX BCIIMYHH:

h=0,02 m; g=9,81918 m/c’;
t=21°C=29%4K; a=30,410° rpang™;
P,.,= 762 MM pT. CT.; p1=0,7899 Kr/M> (ns ameToHa).

Ucnons3ys popmyy (4.11) momygaem: p,= 0,001207 kr/m°.

Torma moncraBuB 3HaueHuss B BbipaxkeHue (4.10) pacueTHoe 3HaYEHUE IS
JABJIEHUS HACBIILIEHHBIX MMapOB UCIIBITYeMOro oopasia (aueroH) pasHo P=49,783 klla.

Cpennee kBagparnueckoe oTkiioHeHHe m3mepenud JIHII nmpuHuMaeTrcs paBHbIM
CKO ycTaHOBKM MO pe3ysibTaTaM JECSATA CEpUil M3MEpPEHHI 3KCIEPUMEHTAIbHOTO
crangaptHoro oopasma 1.e. S(P;) = 0,08 kl1a.

OueHnBaHNE HEONIPENETEHHOCTH U3MEPEHUI

bruta npoBeneHa oLeHKAa CTaHAAPTHOM HEONPEAEIEHHOCTH U3MEPEHUN IO TUIY

A, O0OYyCJIOBJICHHYI0O HWCTOYHMKAMHU HEOIPEIACICHHOCTH, HUMEIOIIUMU CIyYalHbINA

5
Xapakrep.

DKCIepUMEHTANIbHAsL CTaHAAPTHAs HEOIPEAECIEHHOCTh MO TUMY A pe3yiprara
U3MEpPEHUN JaBJICHUS [PUHUMAETCs PAaBHOM OKCIEPUMEHTAIBHOM CTaHAAPTHOM

HEOMPEACICHHOCTH, MO TUMy A, OIIEHEHHOW MO pe3yabTaTaM [ECSTU HCHbITaHUN

YCTAaHOBKH Ha SKCIICPUMCHTAJIbHOM O6p3.3HC, T.C.
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uA=0,08 xlla (4.13)

OneHka CTaHIAPTHBIX  HEOMPEACIEHHOCTEH W3MEpeHud mo Tumy B,
OOYCTIOBJIICHHBIX HMCTOYHHKAMHU HEOMPEIACICHHOCTH, WMCIOIMIUMH CHCTEMAaTHYECKHM
XapakTep, IPU PAaBHOMEPHOM paclpeieICHUU BHYTPH UX TIPEIEIIOB.

[Ipenensl HEOMPEICTICHHOCTH 3HAYCHHUS YCKOPEHHS CBOOOHOTO A ICHUS, PaBHBI
@)g=1,5-10'5 m/c’. Torma COOTBETCTBYIOIIAs CTAHJAPTHAS  HEOMPEICTICHHOCTD

OLICHMBAeTCs 1o (popmyre:

®, 15-10° B} 2
2822 _09.10 M/ 4.14
ug (9) - 1732 M/C (4.14)

- [Ipenenbl HeONpeAENIEeHHOCTH 3HAYEHUsI BBICOTHI aTTECTYEeMOM >KMAKOCTU (s

JOCTHKEHHUS COOTHOLICHHUS Iap/’KuaKocThb 4:1), pasra @y=1,4-10" m. Torza:

® 14-10°
hy=—t=""_-08-10" 4.15
uB( ) \/g 1,732 M ( )

- Hpez[em)l HCOIIPCACIICHHOCTU 3HAYCHHA IINIOTHOCTH aTTCCTYyCMOI'O o6pa3ua

==
KHMJKOCTH (aLleToH), paBHbI ©,=+0,1 107 i, Torna:

©, 01107

_ —_58.10°5 3
Ug (p,) = = 173 =58-10"° Kr/m (4.16)

- HpCI[CJ'IBI HCONIPEACICHHOCTHU 3HAYCHHA IMIIOTHOCTH BO34YyXa B H3M€pI/IT€HBHOﬁ

KaMepe, B yCIIOBUAX U3MEPEHUM, paBHbI ©,,=+0,01 xr/m°. Torza:

®
0015510 ki (4.17)

J3 1732

Ug (p,) =

- [Ipenensl HeoNpeaEICHHOCTH 3HAUCHUS 3HAYEHUE TeMIIEPaTyphbl OKPY>KAIOIIETO

BO3ayXxa, paBHbl O=+0,05 °C. Torga:

® 0,05
t)=—-=—"—=0,029 ° 4.1

- Hpez[enbl HCONPCACICHHOCTH 3HAa4YCHUA 3HA4YCHUC TCMIICPATYPHOTI'O

xosddurmenta, paprbl O=+30,4-10° rpax™. Torza
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0 (@) ®, 304-10°
8 J3 1,732

~17,6-10"° Tpag 4.19
P

CyMMapHy0 CTaHAApTHYI0 HEONPEACIICHHOCTh HW3MEpeHud 1o Tuny B

orieHuBaOT 1o Gopmyiie (4.20):

= EZ-Z @2'2 EZ.Z EZ.Z @2.2 @2.2 4.20
Ug \/(ag) UB(g)‘f‘(ah\J UB(h)'f‘(apl] UB(pl)‘f‘{apzj UB(p2)+(atj UB(t)-{—(aaj UB(a)( )

Cocrasnsitonue ypaBHeHus (4.20) paccuntsiBatorcst 1o Gopmynam (4.21)-(4.26)

N UMCIOT 3HAUYCHUA:

2
(‘2—;) -u2(g)=398-10*-0,81-10*° =0,03-10™* (4.21)
P\’
[%J -uz(h)=9,58-10°-0,64-10"° =6,13-10"° (4.22)
P Y
(— uZ(p,) =384-3,364-10° =1,29-10°° (4.23)
op,
P\
( ‘ui(p,)=212-3364-10° =0,71-10"* (4.24)
op,
oP )’
(Ej Ui (t)=1-36-10°=3,6-10"° (4.25)
P\
[a—j Ui (a)=0,06-10"-31-10"° =0,19-10° (4.26)
(94

Kak BugHo w3 ypaBHEHMWH, HauOonbplliee BIUSHUE Ha CyMMapHYIO
HEOIpPEACICHHOCTh M3MEpPEeHUN Mo Tuiy B wumeer BbicoTa cTON0A aTTECTYEMOTO

oOpasla KUJAKOCTH B U3MEPUTEIILHON KaMepe.
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Tabnuna 4.8 — brojpkeT HeonpeaeIeHHOCTH U3MEpEeHni 1o Tuny B

Cocrasisio- Cranmapr- | Koaddu- Brna B
Bxons- CyMMapHYIO
3HaueHue mias Hasia OUCHT
mue . CTaHIAPTHYIO
BXOOAIIIUX CTaHI[apTHOI/I Tun OLCHHUBAaHUS Heonpene- ‘IYBCTBI/II/I-
BCINYNU- HCOIIPCIC-
BCJIIMYNH HEOIIPECACIICH- JICHHOCTb TEJIBbHOCTHU
HbL HOCTH U(X;) u(x;) ci=oflox; JICHHOCTH
' ' ! 'L uiy)=[eilu(xi)
Yckopenue
g 9’33218 us(g) CBOBOHOTO 0,9-10° | 0,199-10*> | 0,03-10™
maacHus
Bricora cronba
h 0,02 m ug(h) aTTeCTyeMOro 0,8:10° 3,09-10* 6,13-107
obOpasna
0,7899 [InoTHOCTB . .
p1 BAE us(py) aneToMA 58107 1,96 1,29-10°®
02 0’22/1539 ! us(p) g)f;‘;‘:’“’ 0,058-10° 1,46 0,71-10
Temmeparypa
t 21,0 °C ug(t) OKPY’KAIOLIEro 2,9-102 1 3,6:107
BO3JyXa
TemneparypHbIi
o |46 Uplo) | KOOPdmumenT 0,19-10° | 0,25:107 | 0,19:10°
rpa)1 JINMHCUHOT' O
pacipeHus
ug =6,5-10° = 0,065 xIla

Pacuer cymmapHOU U paCIIMPEHHON HEONIPEAEIEHHOCTEN

CymMMapHyI0 CTaHIapTHYIO HEONPEACICHHOCTh OIIEHUBAIOT 110 hopmyre (4.27):

Up =~JuZ +u2 =./(0,08)? +(0,065)2 =01 kIla,

(4.27)

Pacmmpennyro HeonpeneaeHHOCTh pu K=2 oreHuBatoT o popmyse (4.28):

Pacuimpennas

U0’95:k'11C:2 '0, 1:0,2 klla

HCOIIPEACICHHOCTD

JAaBJICHUS

COCTaBJIICT

0,2 «klla,

(4.28)

qTo

MMOKa3bIBACT BHICOKHU YPOBCHL U 3al1aC TOYHOCTH YCTAHOBKH Ha HECKOJIBKO JICT BIICPCA.
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4.3 Pa3paboTka rocyJapcTBeHHBIX CTAaHIAPTHBIX 00pa3loB a0COJTHTHOIO

JAABJCHHUS HACBIIICHHBIX IAPO0B H METOAUKHU UX aTTECTAIIUH

[Tockoneky YJHII wusmepser abcomornoe [IHII xumakoctedt, To 3TO nmano
BO3MOXHOCTh ~ COBMECTHO ¢ Jjabopatopueir muotHoctn DI'YII  «BHUMM
uM. J[.1. MenneneeBa» pa3paboraTh o0Opa3iibl a0COJIOTHOIO JABJICHHS HACHIIICHHBIX
napoB (AJIHIT). T'ocynmapctBennsie crangaptasie o0pa3ubl (I'CO) abconoTHOrO
JIABJICHUSI HACBIIIEHHBIX MapOB HE(PTENPOAYKTOB, MpPETHA3HAUEHBI ISl TIOBEPKHU
cpencts uaMepenuit JIHII HedTenpoaykToB, aTTecTalud METOAMK BBITOJTHEHUS
u3mepenuid JJHIT nedTenpoykToB U KOHTPOJISL MOTPEIIHOCTEN METOIUK BBITOJHEHUS
U3MEpPEHUI JaBJEHUS HACBIIIEHHBIX MapoB HedTenpoaykToB mo: 'OCT 1756-2000,
['OCT P 8.601-2003, ASTM D 323-82 u ap. [46]. Dt 0Opa3isl H3roTaBIMBAIOTCS U3
HETpEJETbHBIX YIJIEBOJOPOJOB, TaKMX KakK TeINTaH, LHUKIOTeKCaH, T'eKCaH, alleToH,
[IEHTaH 151 Ip. IIepeuenp I'co IIPOU3BOJALLIUXCS BO OI'VII
«BHUUM um. JI.1. MenneneeBa» npuseicH B Tadimie 4.9 [47].

Tabnuma 4.9 - TlepeueHb Irco
«BHUWM um. JI.11. MenaeneeBa»

MIPOU3BOJALLINXCS BO OI'VII

WuTepBan 10mycKaeMbIx r .
. paHUIIBI JTOITyCKaeMOM
N aTTECTOBAHHBIX 3HAUYECHUH -
PeructpanmonHsIit OTHOCHUTEIBLHOMN
Hupexc I'CO a0COJIIOTHOTO JaBJICHUS
HOMEp HACBIIEHHBIX TTAPOB HOTpELIHOCTH
— 0
npu 37,8 °C, xlla (npu P = 0,95), £5, %
8536-2004 AJIHII-10 ot 19 o 19 4
8537-2004 AJIHII-20 ot 20 o 29 2,5
8538-2004 AJIHII-30 ot 30 mo 39 2,5
8539-2004 AJIHII-40 ot 40 mo 50 2,5
8540-2004 AJIHII-50 ot 51 mo 60 2,5
8541-2004 AJIHII-100 ot 90 1o 110 2,5

OOpa3zern, mOpomienmuii aTTeCTAllMi0 CHAOXKEH TOKyMEHTAIlMEeH, CcojepKaien

CTaOMJILHOCTH M YCIIOBUAX XpaHeHus [48].

OIMMCaHuC, PC3YyJbTAaThI I/IBMepeHI/II\/’I, WHCTPYKLOHUHU IO IMPUMCHCHUIO, @ TAKIKC HJAHHBLIC O
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N3 MHOrOYHCIIEHHBIX CBOWCTB, XapaKTEPHbIX KOHKPETHOMY  BEIIECTBY
cranaaptHeiii oOpazen AJIHII npegHazHayeH A BOCIPOU3BEICHUS Pa3MEPOB TOJIBKO
T€X W3 HUX, KOTOPBIE MOMJIEKAT KOJWYECTBCHHOM OILIEHKE NyTEM H3MEPEHUN IIpU
KOHTPOJIC, HWCIBITAHUSAX WIA B JPYTrUX IMEJIAX, OOYCIOBJICHHBIX MPAKTHUYCCKUM
HCIT0JIb30BAaHUEM ATOTO 00Opaslia.

lNocynapctBenHsiii ctannaptHbiil oopasen AJIHII, npu3HaHHBIN HallMOHAIBHBIM
OpraHoOM MO CTaHJAPTHU3ALMU, METPOJIOTUH U CepTUPUKALNUUA MOXKET MPUMEHSTHCS BO
BCEeX OOJACTSAX HAPOJHOTO XO3SMCTBA CTpaHbI, BKIIOUas c@epbl paclpOCTpPaHEHUS
rOCYJIapCTBEHHOTO METPOJIOTMYECKOT0 KOHTPOJIS M Haja30pa B OO0JACTH KOHTPOJIS
kauectBa JIHII HedTu 1 HepTenpoayKTOB.

Mertponoruueckast arrectauus crangaptHoro ooOpasuna AJIHIT npencrasiser
coOOli HCcieoBaHKEe, HANpaBJICHHOE Ha OMNPEACIICHUE 3HAYECHUU METPOJIOTHYECKUX
XapaKTEpPUCTUK 00pa3lia B COOTBETCTBUU C MPOTPAMMOM HIJIM METOJMKON aTTECTaIluU C
MOCIICIYIOIIMM BHECEHHEM IIOJYYEHHBIX pE3yJbTaTOB B MACIOPT CTaHAAPTHOTO
oOpaszua AJIHII.

bompmrerr wacteto ¢ mnpumenHeHuem Y JIHII mpoxomutr Merponornyeckas
aTTeCTallusl CTaHJIaPTHBIX 00pa3IOB MOBTOPHBIX BHIITYCKOB. DTO aTTECTalMs, KOTOPOU
noaBeprator noBTopHbie naptuu AJIHII yTBep»KIEHHBIX THIIOB, BBITYCKa€MbIE Kak
MPOAYKIMS €IMHUYHOIO TOBTOPSAIOIIETOCA WM MEJIKOCEPUMHOTO MPOU3BOJICTBA, B
[EeISX OLEHKH COOTBETCTBUSI METPOJIOTMUECKHX XapaKTepUCTHK oOpas3ia 1o
ONPEAEIECHHBIM KPUTEPUAM U HOPMaM, YCTAHOBJIEHHBIM B TEXHUYECKOU JOKYMEHTALIMU
Ha tun AJ[HII.

[Tpu cozmanuu I'CO AJIHII aBTOpOoM COBMECTHO ¢ JlabopaTopuel MIOTHOCTU H
Bs3koctu OI'YII «BHUUM um. .. MenpaeneeBa» ObUIM BBIMOJHEHBI CIIETYIONINE
STallbl:

1) Pa3zpaborka Texuuueckoro 3amanus Ha ['CO, BKIIOYAIOMIETO METOAMKH
aTTeCTallui U TPOEKT NPOTrPaMMBI.

2) TIpoBenecHre MCCIEIOBAHUN U IKCIIEPUMEHTAIBHBIX PadOT MO M3TOTOBJICHHUIO

o0pas3IoB.
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3) Ycranosnenune wmerponorndeckux xapakrepuctuk ['CO B COOTBETCTBUH C
MIPOrpaMMON U METOAUKOM aTTeCTallUH.

4) PazpaboTka TEXHHYECKOW H HOpPMAaTHBHOW mokymeHTammu Ha ['CO wu
oopmiieHue otaera o pazpaboTke.

5) IpoBepka TexHudeckoil nokymeHTaruu Ha T ['CO u e€ MeTpoioruveckas
DKCIIEPTHU3a.

6) Yreepxkaeuue 'CO u ero perucrparms.

Texunueckoe 3amanue Ha pa3padorky ['CO cocTaBisuioch M YTBEPKIAlI0Ch BO
OI'VII « BHUUM nm. JI.U. MenaeneeBay.

JIns ycraHOBJi€HUs arTecToBaHHBIX 3HaueHU ['CO MCHoJib30BaIuCh METOAUKH
aTTecTalyy, OCHOBAaHHBIE Ha:

a) IPUMEHEHHUH YUCTBIX KUIKOCTEH;

0) MexTabopaTopHOM aTTECTAINY;

') pacyeTHO-IKCIIepUMEHTaIbHOM Tipotieaype npurotosienus ['CO.

B cocrtaB paspabaTbiBaeMbIX TEXHMUECKUX JOKyMeHTOB Ha Tunm ['CO Bomum
npoekThl onucanus tuna I'CO, nacnopt I'CO u 3TUKETKH.

IIpn mpoBepke TexHuueckor aokymeHTaunu Ha Tain ['CO m Merponormyeckon
skcriepTu3e HoKyMeHToB Ha ['CO ocyniecTBisieTcsl OLIEHKAa COOTBETCTBUSI TEXHUYECKUX
u meTrposiorndeckux xapakrtepuctuk ['CO tpeboBanusam T3, MOTHOTHI U MPABUIBLHOCTH
odopmieHus: Texuuueckoi gokymentanuu Ha ['CO.

ITIpoBepky TexHuyeckor pokymeHTaunun Ha TUOD ['CO W METPOIOTrHYECKYHO
AKCIIEPTU3Y JOKYMEHTAIIMU OOBIYHO OCyiecTBIsieT ['0I0BHON OpraH rocynapCTBEHHOU
CIIy’)kObl ~ CTaHIApPTHBIX  OOpa3loB, a TakXe TOCYIapCTBEHHbIE  Hay4yHbIE
METPOJIOTUYECKHE UEHTPhl, HAaJAENEeHHbIE TPABOM MPOBEACHUS JATUX padoT B
YCTaHOBJICHHOM Nopsiake. TakuM 00pa3zoM, NoJ0OHYI0 paboTy MOXKHO ObLIO MPOBOJIUTH
BO OI'VII
«BHUUM um. /I.11. MenaeneeBay.

Ha nposepky u metponornyeckyto sxcrneptusy ['CO Obuio npeacTaBieHo:

a) TEXHHYECcKoe 3ajanne Ha pa3padborky ['CO;
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0) Hay4HO-TEXHUYECKUIN OTYET, COJEP KaIlNil CBEIEHUSI O pe3ynbrarax paboT mo
BCEM IIYHKTaM TEXHUYECKOTO 3aJJaHus;

B) IMpPOEKT TEXHUYECKOW JIOKYMEHTAlUH, NPEIyCMOTPEHHONM TEXHUYECKUM
3a/laHHEM;

I) KONHMU WM PEKBU3UTHl JOKYMEHTOB, IOATBEP)KIAIOLIUX IOBEPKY CPEICTB
W3MEPEHUI UCITOJIb30BAHHBIX JIJIS ONPEEICHUS aTTECTOBAHHBIX 3HAYEHUI;

1) Tpu 3K3emiuisipa npoekroB onucanus Tuna ['CO, macrmopra Ha HEro u
ITUKETKH;

e) oquH sx3emiuisp ['CO.

[To pesynbraTam NMpPOBEPKH U METPOJIOTMYECKOM SKCHEPTU3bl ObUIO 0(OPMIIEHO
AKCIIEPTHOE 3aKitoueHue. [10J0KuTeIpHOE SKCIEPTHOE 3aAKIOUEHHUE CTAJI0 OCHOBAHUEM
JUTSl IPUHATHS perieHust o0 yrBepskaenun oopasuos 'CO AJIHII.

BoctpeboBannocts o0paszuoB AJIHII omnpeneneHHbIX THIOB MNpUBEACHA Ha

rpaduxke 4.1.

m1  ALHM-10
o2z AfHMN-20
@3 AOHM-30
O4 AfOHN-40
@5  AOHMN-50
5 AOHN-100

I'paduk 4.1 - BocrpeboBanHOCTh pazaudabix AJ[HIT

B mporieHTHOM COOTHONIEHWH CpeaHsAs TOoTpeOHOCTh B oOpasmax AJIHIT B

TEUEHUU OJTHOTO KaJICHAAPHOTO rojia BBITVISIUT CIASAYIOIIUM 00pa3oM:

AJTHII-10 7%
AJTHIT-20 13 %
AJTHII-30 39 %

AJTHTI-40 17 %
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AJIHII-50 22 %

AJIHII-100 2%

Kak BuAHO U3 TMPHUBENEHHOTO TMpPUMEPAa CaMbIM BOCTPEOOBAHHBIM OOPa3OM
sprsercst AJIHII-30. Ha npakTtuke mis kanmu6GpoBku ananuzaropoB JIHIT aeobxomumo
NPUMEHSATh HE MEHEE TpeX CTAHAAPTHBIX OOpa3loB 3a pa3, 4To Obl OOECIEUYUTH
KaJUOpOBKYy aHajau3aTopa B HECKOJBKMX ToykaxX. [IpenmouTuTensHO  Takke
UCIIOJIb30BaTh 00pa3libl HA BEPXHEM U HWKHEM Ipefesiax U3MEpPeHHH aHaiu3aropa, a
umenHo AJIHIT-10 u AJITHIT-100.

Ilo cocrosHuto Ha 2017 rog NOPOUEHTHOE COOTHOLIEHHWE MPUOOPETAEMBIX
0o0pa3lioB BBIPOBHIIOCH M cocTapisier npumepHo 1o 20 %. KommuectBo 3aka3oB
0o0pa3LoB BBIPOCIO € TE€X MOP HA MOPSAAOK. ITO OOYCIOBIEHO TE€M, YTO KOJIMYECTBO
aHaJM3aTopoB Ha TeppuTopun Poccun yBennumnioch, U TpeOyeT €KEeroHON OBEPKH.

JIJist aTTecTanuu rocylapCTBEHHBIX CTaHAAPTHBIX 00pa3lioB Ha dTanoHe B OI'YII
«BHUUM wum. JI.1. MenaeneeBa» B 2003 romy aBropoMm Obula pa3paboTaHa u
yTBEep)KJIeHa MeToauka arrecraiuu  obpasmoB  AJIHIT Ne 2302-01M-2003 [49]
(ITpunoxenue I'). CyTh METOIMKH aTTECTALMU 3aKIIIOYAETCS B MMPOBEICHUH UCIIBITAHUM
HAa YCTAHOBKE /I M3MEPEHUsl [aBJICHUS HACBIIIEHHBIX MapoB MPEICTaBIECHHOTO
oOpasiia abCONIOTHOTO TaBJICHUS HACBIIEHHBIX MapOB, PE3YAbTATOM KOTOPHIX JOJKHO
CTaTh IMOJIyYeHHE 3HAYEHUs JABJICHHSI HACBIIIEHHOTO mapa oOpaslia mpu TeMIiepaType
37,8°C commacao T'OCT 1756-2000. IlomHbIli TEKCT METOAMKHA IIPUBEICH B
[Tpunoxenuu.

YTBepkJIeHHasT METOIMKA pacHpocTpaHseTcss Ha oOpasikl  abCOIIOTHOTO
JABJICHUSI HACBIIIEHHBIX TApPOB KUJKOCTH, TMPUMEHSEMbIX T[IPU HUCIBITAHUSX,
arTecTalliy, MOBEpKHM M KanuOpoBKM aHanmu3zaropoB W mnpounx CU  nasieHus
HACBIIIEHHBIX MApOB HE(PTENPOAYyKTOB. METOMKA TaKK€ MOXKET UCIOJIb30BAThCS IS
arrecTanuu aHajgorudHeix ooOpasuoB JIHII nHedTenpomykroB wumum pa3zHooOpa3HBIX
JKUJIKOCTEM.

ATTecTanuio ONbITHOTO 00pasila HAYMHAIOT C PACCMOTPEHUST COMPOBOIUTEIHLHOM
JOKYMEHTAIIMN  TPEANPUSTHS  WIW  JTa0OpaTOpUX  M3TOTOBUTENSI € IIEJBIO

I/I,Z[CHTI/I(bI/IKaIII/II/I 06pa311a KUAKOCTHU U IMOATOTOBKHU ITPOTOKOJIA aTTCCTAIUH.
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Onpenensitorcsi mapameTpbl OKPYKAKOLIEH CpeAbl U 3aHOCATC B poTokoi. Ecnu
MapaMeTpbl BBIXOJAT 3a MPENEIbl, YKa3aHHbIE B METOJIMKE, BBIIOJIHEHUE OIEpaluu
npekpamaercs. Jlagee, mNpPOBOAMTCS TMPOLECC IMOATOTOBKKM  OOOpYIOBaHUS U
OMpENICNICHUSI METPOJOTMYECKUX XapPaKTEPUCTUK O00pas3lia CoOIIaCHO METOJUKE
aTTeCTalMi U PYKOBOJACTBA 110 AKcrutyatanuu Ha Y/IHII.

[Tocne omnpeneneHus METPOJIOTHYECKUX XapaKTEPUCTUK o0Opa3lia OH JIu0Oo
OpakyeTcsi (eciau YCTaHOBJIEHHAsi MOTPEHIHOCTh IMPEBHIIIACT 3HAUCHHE, YKa3aHHOE B
METOJuKe), JMO0 Ha Hero odQopmisieTcss MNPOTOKOJ aTTeCTallid, YyKa3aHHOW B
NPWIOKEHUH K METOAMKE (POpMBI, a Takke arrecrar Mo (opme, yCTAHOBIEHHOM IO
I'OCT P 8.568-97 [50].

CornacHo pa3paboTaHHOW aBTOPOM METOAMKE 3a IOJl Ha YCTAaHOBKE aTTE€CTYyeTCs
nopsizika 30 maptuit o6pasuoB AJIHIL. M3 roma B rox cnpoc Ha cTaHAapTHBIE 0Opa3Lbl
HEYKJIOHHO PAacTeT. DTO TaKKE CBS3aHO C YBEJIWYEHHUEM KOJMYECTBA AHAIU3ATOPOB
JHIT va Tepputopumn Poccun. Anamu3atopbl HYKIAIOTCS B MOCTOSSHHOM, €XKErOJHOU
MOBEPKE, a TAK)KE B CUCTEMATUYECKUX KaMOPOBKaX pabO4YMX Juana3oHOB U3MEPEHUH.
Takum oOpa3oM, 0€3 JOCTATOYHOTO KOJMYECTBA aTTECTOBAHHBIX CTaHIAPTHBIX
00pa3IloB HEBO3MOXXHO METPOJIOTMYECKH OOECIEUUTh 11eJI0e HampaBieHue HEQTSIHOTO
KOMILJIEKCA Halle CTpaHbl. A MOCKOJIBKY CPOK TOJHOCTH OJHOTO oOpasua — 1 roj, To
ATO BJIEYET 3a COOON TMOCTOSTHHYIO MOTPEOHOCTHh B MPOBEICHUM aTTECTAallM HOBBIX
00pas1oB, YTO B CpeJie MOCTOSTHHO Pa3BUBAIOIIETOCS MUPOBOTO PhIHKA HEPTEIPOIYKTOB

OyzneT Bce 6osee u 0osiee BOCTPEOOBAHO.
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4.4 Pazpa0oTKa MeTOAUK HCHBITAHUH W MOBEPKHM AHAJIM3ATOPOB IABJICHUS

HACBILICHHBIX NAPOB He(PTU U HePTENPOAYKTOB

OnHuM 13 OCHOBHBIX TOJYKOB K pa3paboTke, co3aanuto u BHenpenuto YIHIT nns
mimepernst JIHII mocmyxuna mnpoOneMa WCHBITAaHWNM Ha YTBEpXKICHHE THUIA
uHOCTpaHHbIX aHanu3aropoB JIHII, a taxke ux moBepka m kamuOpoBka. I[lpouecc
YTBEPKJICHHUA THUIA NMpUOOpa W BHEceHUE ero B [0CynapCTBEHHBI pEecTp CpPEACTB
U3MEpPEHU HEOOXOAMM AJI TOTrO, 4TOObI 3apyOeKHBIN MPUOOP MOT NPUMEHATHCS U
IKCIUIyaTUpOBaThCsi Ha Tepputopun Poccum B cdepe pocTexperyinrpoBaHUs.
[lockonpKy aHanmM3aTop — 3TO E€OWHBIA W3MEPUTEIBHBIA KOMILUIEKC MOJIyYarOlni
€IMHHILY U3 COBOKYITHOCTH ONEPALHM, TO MOIEMEHTHAs IOBEPKAa COCTABHBIX YACTEU
aHanu3atopa Henpuemiiema. Heobxoaumo 0110 pa3paboTarb METOAMKY JJIs1 UCIIBITAHUM
Y TIOBEPKM AHAIM3aTOpa KaK €JUHOTO LEJIOT0. A B CHIy MHIWBUAYAIBHOCTH KaXJIOTO
aHaJM3aropa 3TU JIOKYMEHTbl MPUXOAWIOCH pa3padarhiBaTh AJIs KaXI0ro Inpubdopa
OTIEJBHO.

JUis ucHbpITaHUW W TOBEPKHM AHAIM3aTOPOB aBTOPOM ObUIO MPEASIOKEHO
UCIIOIb30BaTh TOCYAapCTBEHHbIE cTaHaapTHeie o0pasubl AJIHII. Hcnonb3ys stu
oOpa3upbl Kak 3TanoH-nepeHocuuk enuHunbl JIHIL, aBropom Obuin pa3paboTaHbl
HECKOJIBKO METOIMK HCIBITAHUM W TOBEPKH U1 aHAJIM3aTOpPOB, THUI KOTOPBIX
yTBepxkaancs Ha teppuropun PO. [locne coznannsa u yreepxaenus YIHII ¢ 2002 rona
HAYaJIMCh pabOThI MO YTBEPKACHUIO THIIOB aHAJIM3aTOPOB C JAJIbHEHIIIEH MX TTOBEPKOH.
B xone pabot 6sutn pazpabotansl crnenyromue meronuku ([Ipunoxkenue J1-H):

- AHanu3aropbl AaBJICHUS HACBIIEHHBIX MapoB Eravap. Meronuka noBepku.

MIT 231 — 0004 — 2008 [51];

- AHanuzaropbl nasneHus HaceimeHHbIX napoB MINIVAP VPSS, MINIVAP
VPSH. Metoauka noepku. MIT 231 — 0005 — 2008 [52];

- AHanu3aropsl JaBieHus HackimeHHbIX mapoB SETAVAP Il. Metonuka noBepku.
MII 231 — 0006 — 2008 [53];

- [ToTouHble aHamM3aToOpbl JAaBI€HHs HachlleHHBIX NapoB RVP-4. Meronuka

noepku. MIT 231 — 0008 — 2008 [54];
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- AHanuzaropsl maBneHust HachkimeHHbXx mapoB MINIVAP VPSH Xpert u
MINIVAP VPXpert. Metoauka moepku. MIT 231 — 0019 — 2012 [55];

- Ananuzatopbl AaBneHusi HaceimeHHBIX mapoB MINIVAP LPG. Meronuka
noepku. MIT 231 — 0020 — 2012 (ITpunoxenue K).

CyTb [nmaHHBIX MeETOAMK 3akiwoyaercss B ciaeayromem. ['CO  AJIHIIT
MpEeABAPUTEIBHO AaTTECTYIOTCS HA ATAJOHHOM YCTPOMCTBE M HMEIOT JCHCTBYIOILIWE
nacrnopra (arrecTarbl) YCTaHOBJIEHHOTO THUIA. B mMepedncieHHbIX METOAUKax IMpHU
MPOBEJICHUU TOBEPKU JIOJDKHBI MPUMEHSTHCS CTaHIApTHBIE OOpasibl aOCOJIIOTHOTO
JIABJICHUS HACBHIMIEHHBIX mapoB HedtenpomykToB AJIHII-10, AJHII-20, AJIHII-30,
AJIHII-40, AJIHII-50, AJJHII-100 (umeromniyue COOTBETCTBYIONIHME PETHCTpPAIlMOHHBIC
Homepa 09.02.001, 09.02.002, 09.02.003, 09.02.004, 09.02.005, 09.02.006 B karanore
stasioHHbIX MaTepuaioB OI'YIT « BHUUM um. [I.11. MenneneeBay) [46, 47]. ['paruibt
orHocuTenbHOM morpemHoct AJIHITI-10 +4 %, ocrameubix ['CO £2.5 % npm
noeeputenbHOr BeposiTHocTH (0,95, [lomyckaercst Takxke, sl MOBEPKH MNPUMEHSTH
JPyTHE CTaHAAPTHBIE 0Opa3Ilbl KUIAKOCTEH, M0 TOYHOCTH U TIpelnesiaM U3MEpPEeHUN He
YCTYNarolue yKka3aHHbIM.

[TpuHIMT TOBEPKHU 3aKITIOYAETCS B CICAYIOIIEM:

1) HaunHatoT TmMOBEpKy C BHEIIHEr0 OCMOTpa aHaJM3aTopa, MpPOBEPSIOT
OTCYTCTBHE MEXAaHMUYECKUX TMOBPEXKJACHUN, OYaroB KOPPO3UU M APYrux Je(]eKTos,
BIMSIONIMX  HA  TPaBUIBHOCTh  (DYHKIMOHUPOBAHMS M METPOJOTUYECKHE
XapaKTepUCTUKU aHalu3aropa. Takke CMOTPUTCA OTCYTCTBHUE CKOJIOB, TPEIIUH H
Ipyrux AedeKToB Ha AUCIUIee TPUOOpa, 3aTPYAHSIIONINX CYUThIBAHUE UH(OPMAITUH.

2) Jlanee mpoBomsAT OnpoOOBaHKE, BKIIIOUYHMB aHAIU3ATOP COIIACHO PYKOBOACTBY
0 IKCILTyaTallly, MOCJE YeTro Ha €ro AUCIUICE T0HKEH MOSBUTHCSI CUTHAT.

3) [IpoBeficHHEe TOBEPKHM  3aKJIIOYACTCS B OMNPEACIICHUH  OTHOCHTEILHOM
MOTPEIIHOCTH W3MEPEHUHN [aBJICHHUsS] HACBIIIEHHBIX MapoB. JlJis 3TOro B KadyecTBe
ATAJOHHOM MpOOBI  CJeAyeT UCIOJNb30BaTh  CTaHAapTHeie  oOpasubl  AJIHII
aTTECTOBAHHBIE W HMEIOUIME JOKYMEHT C MOATBEPXKICHHBIMU METPOJIOTHYECKUMU

XapaKTEPUCTUKAMM.
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4) Ipucoequnstor cocyn ¢ odpasom AJIHIT k BXOMHOMY KaHay aHaau3aTopa
Tak, 4TOObl BXOJHas TpyOKa MOrpy3uiach B >KUAKOCTh. Ha BBIXOIHOM MITylIEpe
3aKPEIUIAIOT BXOSAIIYI0, KaK NPAaBWJIO, B KOMIUIEKT MOCTaBKH aHAJIM3aTOpa CIMBHOMN
koHTeHep. Haxumaror kHonky «llyck» wmmm «ENTER». B pasnuusbix tHmax
aHaJIM3aTOpPOB TMPOIIECC BBOJA/BBIBOAA 0Opa3lla YHUKAJEH, I[MO3TOMY HEO0OXOIUMO
O3HAKOMHMTCS C PyKOBOJICTBOM IO 3KCILTyaTAllMK HA aHAJIU3aTopP.

5) B mocnemHuMX THIIAX aHajgM3aropa B IMOJMCHIO MOXXHO BBECTH Ha3BaHHE
obOpasua AJIHII, xonuuecTBO HMKIOB MPOMBIBKU, KOJIMYECTBO CEPUN U3MEpPEHUN U
meton m3meperus ASTM D 6378-03, cormmacHO KoTopoMy OymeT IpOW3BEACH pacueT
aOCOJIFOTHOTO JJaBJICHUSI HACBIILIEHHBIX TapoB 00pasia.

6) Haxxare kHOomky «Ilyck» eme pa3, wim kHomky «RUN». M3mepenws, kak
NpaBUJIO, IPOXOAAT B AaBTOMATUYECKOM PEXUME COMIACHO 3aJI0KEHHOM B aHAJIM3aTOP
IIporpamme.

7) ITocne mpoBeneHUs BcEeX oOmepanuii ¢ AWCIUICS aHAJIM3aTopa HEOOXOIUMO
CUMTATh MOJYYEHHOE 3HaYyeHHE aOCOJIFOTHOTO JABJIECHUS HACBHIIEHHBIX MapoB - P (Pyps
Ha JucIUiee ananu3atopa). HeooxoauMo cienarh 3apaHee HECKOJIBKO IUKIOB TPOMBIBKU
MU3MEPUTENBHON KaMephl ISl MOTYYEHHs] JOCTOBEPHBIX pe3yapTaToB nimepenuit JHII
YUCTOrO BELIECTBA.

8) [Ipn moBepke HEOOXOMUMO HCIOIB30BaTh HE MEHEE TPeX CTaHIApTHBIX
oopasuioB AJIHII, macmopTHble 3Ha4eHHs] KOTOPBIX PAaBHOMEPHO paclpeneieHbl o
JMana3oHy U3MEpEeHuH, BKIIIOUas HIDKHUM ¥ BepXHHM nipenenbl. CTanaapTHbie 00pasiibl
JIABJICHUS! HACBHIIMICHHBIX MapOB MOTYT OBITh OJMM3KMMH MO 3HAYEHHUIO K JHANa30Hy
pabouux JaBJeHHWM, WHTEPECYIOIIMX IMoJib30oBaTensi. M3MepeHuss HeEoOX0IUMO
MIPOBOJIUTH HE MEHEE MATH pa3 i kaxaoro oopasma ['CO.

0) 3areM HYXHO ONpENEIUTh CpeAHEee apu(PMeTHUYecKoe pe3ylnbTaToB n

I/ISMepeHI/Iﬁ AaBJICHHUS HACBIONICHHBIX IIApPOB JIA KaXKAO0ro CTaHIapTHOI'O 06pa3ua 1o

dbopmyrne:

~ |

I
S|
>S5

P (4.29)

i=1
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rac Pi — pe3yyibTar I-ro N3MCPCHUS aHAJIN3aTOPOM NAaBJICHHWA HACBIIICHHBIX ITAPOB,

N — KOJIMYECTBO M3MEPEHUN (HE MEHEE TISITH).
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10) BoluncnuTh 3HAYCHUS] OTHOCUTENFHON MOTPEITHOCTH ¢ , aHaJIM3aTopa BO

BCEX KOHTPOJIbHBIX TOuKax (s kaxmoro oopasia AJIHIT) ayxHo o popmye:

pP-P

rae P, — 3HaueHre aOCONIOTHOTO JABJICHUSI HACBHIIICHHBIX MApOB, YKa3aHHOE B
nacropre crangaptaoro oopasma AJIHII.

11) Pe3ynbraThl MOBEPKH CUYHMTAIOTCS IOJIOKUTECIBHBIMU, €CIM MaKCUMAalIbHOE
3HAUEHUE OTHOCUTEJIBHOM IOTIPEIIHOCTH ITOBEPSEMOr0 aHaau3aropa HE IIPEBBILIACT
3HAYEHUS O, YKA3aHHOTO B PYKOBOJICTBE MO AKCIUTyaTallMyd HA 3TOT aHAJM3aTop WM B
nacrnopTe Ha cTaHaapTHhIN oopazer; AJIHII.

12) Ecnmu  OTHOCHTENBbHAs MOTPENIHOCTh aHaJIM3aropa IMpeBBIIAacT O, TO
HEOOXOJMMO MIPOBECTU MEPEKATUOPOBKY JaTUMKA JABICHUS U JaTYMKA TEMIIEpaTyphl B
COOTBETCTBUM C PYKOBOJACTBOM II0 3KCIUIyaTallMM HA aHailuW3aTrop. B HEKOTOpbIX
aHAJIN3aTopax Takas BO3MOXXHOCTh HE TPEAYCMOTPEHA.

13) [Mocne kamMOPOBKHM JATUYMKOB AaHAJIU3aTOP IOBTOPHO MPEACTABISACTCS Ha
MoBepKy. EciM mosiydeHHbIE pe3yabTaTbl U3MEPEHHN IOBTOPHO HE YAOBJIETBOPSIOT
HOPMHUPYEMOM B PYKOBOJICTBE IO SKCIUTyaTalldd Ha MNpUOOp MOTPEIIHOCTH, TO €ro
OpakyloT ¥ BBIJAIOT H3BEHICHWE O HEMPUTOAHOCTH C YKa3zaHueM mnpuyuH. Ha
aHaau3arop, MPU3HAHHBIA TOMHBIM MO  pe3yjbTaTaM TMOBEPKU, O(OPMIISIOT
CBUJIETEJILCTBO O MTOBEPKE YCTAHOBIEHHOU (DOPMBEI.

ITo AHAJIOTUYHOMY  NPUHLMUIY  CTPOATCA  METOAUKH IIPOBEICHUS
MPEABAPUTENBHBIX MCIBITAHUN 711 YTBEP)KICHUS HOBBIX THUIIOB AHAJIM3AaTOPOB Ha
teppuropur PO. JlomogHUTENbHBIC OTIIMYUS TOJIHKO B KOHCTPYKTUBHOM OCOOEHHOCTH
KOHKPETHOIO aHAJIM3aTOpa W JOIMOJHUTENbHBIX MYHKTAX MPOrpaMMbl WCHBITAHWM Ha
npuoop.

KonmnuectBo ananmuzaropos JJHII nHa Tepputopun PO yBenmnunBaercs ¢ KaxJIbIM
rogoMm. [l Bu3yanu3alMM KOJWYECTBEHHOM OIIEHKHM aBTOPOM TOJICYATAHO YHCIIO
ananusaropoB JHII mpomenmmx wyepe3 ormen pasieHus DI'YII «BHUUM wum.

JI.W1. MenneneeBay, Nody4eHHbIE PE3YNIbTaThl CBeeHbI B Ta0nuiy 4.10 u rpadux 4.2.
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Bo Bropom cronbue Ttabmuubl 4.10 moka3aHO KOJMYECTBO aHAJIM3aTOPOB

npowequux nepsuuHyro nosepky Bo OI'VII «BHUUM wum. .M. Menneneesa». B

TPEThbeM >K€ CTONOIE TaONmuIbl yKa3aHa CyMMa aHajJM3aTOpPOB MPOIIEIINX Kak

ICPBUYIHYIO, TaK U IICPUOIUICCKYTIO ITOBCPKY B TOM UJIM UHOM TI'OAY.

Tabmuna 4.10 - KomuaectBo ananuzatopoB JIHII wa Tepputopun P® mnpomemmmx

1noBepky Bo PI'YII « BHUUM um. /I.11. Menneneesay

T'on KonnuectBo CyMMmapHO€ KOJINYECTBO
aHaJIN3aTOpPOB AHAJIN3aTOPOB ITPOLIECAIINX
MPOIIEAIINX IEPBUYHYIO NIEPBUYHYIO U NIEPUOANYECKYIO
noBepky Bo BHUNM nosepky Bo BHUNM
2002 3 3
2003 3) 8
2004 5 13
2005 4 17
2006 7 24
2007 10 34
2008 16 50
2009 19 69
2010 11 80
2011 6 86
2012 6 92

B 2013 rony xonmnuectBo ananuszaropoB JJHII, npomenmux nepsudHyo moBepKy

B ®I'VII « BHUMM um. JI.1. MenneneeBa» npebicuio 100 mT.

100
90
80
70
60
50
40
30
20
10

0

—

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

I'paduk 4.2 - Poct konuuectsa ananuzaropos JJHII npomenmux moBepky Bo

OI'VII « BHUUM um. J1.11. MenaeneeBa» 3a OCIEAHUE AECATH JIET
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Teneps, Omaromapss BBEIEHUIO METOJUK TIOBEPKH, ITIOO0N aKKpEeIUTOBAHHBIN
LEHTp CTaHAapTU3alMu U MeTposioruu cMoxeT, npu Hannuuu ['CO A/THII nmpoussectu
MOBEPKY aHAJIM3aTopa B CBOEM PETHOHE. DTO U MOCITYKUJIO CHUKEHHUIO MPOXOKIACHUS
nmoBepok ananuszatopoB Bo OI'VII «BHUUM um. [I.U. MenneneeBa», HO CylIECTBEHHO
YIOPOCTUIIO MPOXOXKIACHHUE MOBEpKHU 3akazurkaM. [lo nndopmarmu nva 2017 rog, ceiiuac
B0 OI'VII «BHUUM wum. J.H. MenneneeBa» NPOU3BOAUTCS E€XKETOJHAS IOBEPKA
MOPSAKA ECTH AHAIN3aTOPOB.

[ToBepka anamuzaTopoB, ycTaHOBOK M OomO Peiima B Poccum ocymectBisercs

COITIACHO JIOKAJIbHOM ITOBEPOYHOM CXEME:
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JlokansHas IIOBEpOYHadA cxeMa

JUIS CPEZICTB U3MepeHHUs AaBlieHHs HaChIIeHHbIX NapoB B auana3oHe xo 160 xIla

T'OCYJIAPCTBEHHBIN PABOYMIH
STAJIOH 3 PA3PSJIA EJJUHHLIBI
IABJIEHHSA IS
HACBIIEHHBIX ITAPOB
XHUIKOCTH B IMATIA30HE
OT 0 JIO 160 xITa

OtanoH

A=+025%

{ Merox mp P

CranaapTHEIEe 06pa3hl

—

AJTHIT
Ilnanasqno-r 8 no 115 kIla

6=25%

OTaNOHBI IEPEHOCTHKH

——
e/

Merox npaMex P

l |

Anamsarops JHIT VCTaHOBKH IS A3MEPEHHS
JuanazoH ot 8 no 115 xIla

JUHIL
Juanason ot 1 no 160 xIla
8=5% 8=5%

Bom6w1 Petina
Jlnanason ot 0 no 160 xITa

§=10%

Paboune cpeacTsa H3amMepeHHit

Pucynoxk 4.1 -

JlokanbHast MOBepOYHask CXeMa ISl CPEJICTB U3MEPEHUH B 00JIaCTH JTaBJICHUS

HACBHIIIEHHBIX TapOB

Takum ob6pazom, coznanue Pabodero sTanoHa, CTaHAAPTHBIX 00pa3I[OB U METOIUK
aTrTeCTalMi, WUCIBbITAHUM U NOBEepKH aHaimsaropoB JIHII, mo3Bosmino HE mpocTo
YAYYIIATh CUCTEMY METPOJIOTHYECKOTo obecriedeHus B oonactu usmepenuit JIHII B PO,
HO Y BBIBECTH €€ Ha HOBBIM, COBPEMEHHBIN ypOBEHb. Kpome TOTr0o, KOMILUIEKC 3TUX MEP
MO3BOJIMJI MPUMEHATh HAa TeppUTOpUd PP BBICOKOTOYHBIE AHAIW3aTOPhl AABICHUSA

HACBINIEHHBIX MapoB. C KaXIbIM TOIOM HX YHCIO PAacTeT, YTO BJEYET 3a COOOM



105

MOCTOSTHHYIO HEOOXOUMOCTh B KOHTPOJIE Ka4yeCTBa TEXHHUUECKOTO YPOBHS MPUOOPOB U
cTaHAapTHhIX oOpa3uoB. Co3naHue, UcCieqoBaHne U BHeApeHue Pabouero sramona —
OTO OIPOMHBIA CKayOK B PAa3BUTHM M COBEPIICHCTBOBAHWU METPOJIOTUYECKOIO

obecnieuenus B oonactu nzmepenuit J{HII B Hameit ctpane.
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OcCHOBHBI€E BBIBO/JIbI

B pesynbrare mpoBeleHHBIX paloT Mo auccepTanmoHHon Teme «Pazpabotka u
UCCIIEZIOBaHNE DPA0OYero STajoHa i METPOJOTHYECKOr0 obecrnedeHus B 0ONIacTH
U3MEPEHHI JaBICHUS HACBIIEHHBIX MTAPOB HEPTETPOTYKTOBY» aBTOPOM OBLI:

- IPOBEJICH aHAJIU3 COBPEMEHHOI'O COCTOSHUS METONOB U METOAMK W3MEpPEHUU
JIaBJICHUS HACBIIEHHBIX MapOB He(PTU U HEPTETPOTYKTOB;

- IPOBEICH  0030p-aHalIu3 CyHIeCTByrOIMX coBpeMeHHbIXx CHU  napnenus
HACBILIEHHBIX NMapOB HEPTU U HEPTEIPOIYKTOB;

- pa3paboTaH, UCCIIEIOBaH U BHEJPEH HOBBIN MTHEBMATUYECKUN METO U3MEPECHUI
JIHIL.

- pa3paboTaH, UCCJENI0BaH, YTBEPXKAEH M BHEIPEH TOCYIapCTBEHHBIN pabouuit
staioH Ne 3.1.Z7B.0033.2015 B oOmactu wm3mepenurr JIHII, a Takke mpoexT
noBepouHoi cxemsl st CU JTHII;

- pa3paboTaHa u uccieqoBaHa ycraHoBka s usmepenus JHIL, ve ycrynaromas
10 CBOMM METPOJIOTHYECKHUM MapaMeTpaM COBPEMEHHBIM 3apyOEKHBIM MPUOOpaM;

- IPOBEJICHBI UCTIBITAHUS C LIEJIBIO0 YTBEPKACHHUS TUIIA YCTAHOBKH ISl U3MEPEHUS
JIHII u Buecenus ee B ['ocpeectp CU PO (Denepanbhbiii mHOOpMAIIMOHHBIN (OH/ IO
00eCIEeYeHUIO SMHCTBA U3MEPEHU );

- pa3paboTaHbl HOBBIE HM3MEpPHUTENbHAs KaMepa M IMHEBMOCHCTEMAa YCTAHOBKH,
YMEHBIIUBIINE PACX0]] HCCIEAyeMOro o0pasia KUIKOCTH;

- B COCTaB JTaJOHA BHEIPEHBI HOBBIC, COBPEMEHHBIC CPEACTBA H3MEPEHUU
JABJICHUsI W  TEMIIEpaTypbl, a TaKXe MOIAEPHUZHPOBAHO  BCIIOMOIaTENIbHOE
000OpyI0BaHUE;

- pa3zpaboTaHa MOTOYHAsi ABTOMATHU3MPOBAaHHAs YCTAHOBKA HJisi H3MEpPEHHUS
JIaBJI€HUSl HaChIIEHHbIX MapoB Hedtn U HedrenpoayktoB AYUJIHII. Usrorosnen
OTIBITHBIA 00pas3elr;

- ICCJICIOBaHbl M YCOBEPIIEHCTBOBaHbI cTaHaapTHbie oOpasubsl AJIHIT s
noBepku  a”HaimszaropoB  JIHIT  (coBmMectHo ¢ maboparopueil  IJIOTHOCTH

OI'YIT «cBHUUM um. JI.11. MenaeneeBay);
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- pa3paboTaHa METO/IMKA aTTEeCTAINK CTaHIapTHBIX oOpasmoB AJ[HIT;
- pa3paboTaHbl METOAMKHU MOBepkU aHanuzaropos JIHII.
- pa3paboTaHbl METOAWKH HCIBITAHUM C UEIbI0 YTBEPXKACHUS HOBBIX THUIIOB

ananusaropos JIHII na repputopun PO.
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3akJIoueHue

[lonBoast uTOr HIECTHAAUATHIETHEW pabOThI, HEIb3d HE OTMETUTb OIPOMHBIM
CKauOK B Pa3BUTHH METPOJOTHYECKOro obecmeueHus B obOmactu maMepenuit JIHIT
HepTH U HedrenmpoaykToB Ha Tepputopuu P® 3a 310 Bpems. beul mpoiineH myTh oT
ujaen cospeMeHHoro usMmepenus JHII 1o noxkanbHOM NMOBEPOYHOM CXEMbI, BO IJIABY
KOTOPOM BCTANl pa3pabOTaHHBIN, UCCIEAOBaHHBIN U yTBepkaeHHbIN B OI'YIT «t BHUMM
uM. J[.M. MenneneeBa» rocynapCTBEHHBIH paOOuMii ATajJOH €IWHUIIBI JABICHUS IS
HachIIeHHbIX MmapoB kujakoctu Ne 3.1.Z2ZB.0033.2015, nepenaromuii €IUHUIYY C
MIOMOIIBIO TOCYAApCTBEHHBIX CTaHAapTHBIX 00pa3uoB AJIHII coBpeMeHHBIM cpeacTBam
u3mepenun JJHII.

Pazpaboranbl ¥ yTBEpkKACHbI METOJUKU HCHBITAHUN, ATTECTAllMd U TOBEPKH,
MPEAYCMATPUBAIOIINE KOMILUIEKC MEPONPHUATHH IO OMPEAECICHUI0 METPOJOTHYECKUX
XapaKTePUCTUK TOCYIAPCTBEHHBIX CTAHIAPTHBIX 00pa3ioB u cpenacts uzmepenuit JJHII.
Metonuku coneprkat o0IKe MOJOKEHUS, IEPEUCHb TPUMEHSIEMBIX CPEJCTB U3MEPEHU,
HEO0OXOIUMbIE OTIEpAIlMH, a TAKXKe MOAPOOHO pa3pabOTaHHYIO MPOIEAYPY U YCIOBHS
MpoBe/IcHUsI. BBeneHMEe METOAMK  MO3BOJSAET  ONPENCIIUTh  METPOJOTHYECKHUE
XapaKTEPUCTUKU U TAPAHTUPYET TOYHOCTh U JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIBTATOB.

C mnocrossHHBIM pa3BuUTHEM HedTenoObBaroel U HedTenepepadaThIBAIOIICH
npoMblilieHHOCTH P® u moBbIieHHEM TpeOOBaHUM K KayecTBY HE(PTEIPOIYKTOB,
BOCTPEOOBAHHOCTh  TOCYHApCTBEHHBIX  CTAHIAPTHBIX  00pa3ioB, NPHOOPOB U
ananuzaropoB  JIHII  HeykimonHo  pacter.  COBEpIICHCTBOBAHUE  CHUCTEMBI
METPOJIOTHYECKOTO O0ecTieueHHs] B JaHHOW OOJacTH KaK HHUKOIJIA aKTyaJlbHO U UMEET
OJHO W3 KJIIOYEBBIX 3HAYEHHUW JJIsl TOBBIMICHUS 3KOHOMHUYECKOW MOIIM CTPaHbl U

NOJIZIEP’KaHUS €€ aBTOPUTETA Ha MEXKIYHAPOJIHOM apeHe.
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[MPMJIOXEHUA

AKTBI BHEJJpEHUS PE3yIbTATOB IUCCEPTALIMOHHON pabOThI
[Tactiopt Ha rocyaapcTBeHHbIN padounii atanod Ne 3.1.ZZB.0033.2015

[IpaBuia conepkanus U MPUMEHEHUs Ha TOCYAapCTBEHHBIN paboumii STanoH
Ne 3.1.Z27B.0033.2015

MeTtouKa BBIIOTHEHHS U3MEPEHUN aOCOTIOTHOTO AaBJICHUS HACBIIEHHBIX
MapOB KUJIKOCTEN

AHanM3aTopsl 1aBJIeHUs HACHIICHHBIX TapoB Minivap VPS u VPSH.
Meroavka 1oBepku

AHanu3aTopsl JaBJICHUS HACBIIIEHHBIX mapoB Setavap II. Metonuka nmoBepku
AHanu3aTopsl 1aBJICHUs HACBILECHHBIX IapoB Eravap. Meronnka nosepku

AHanu3aTtopsl 1aBJIE€HUS HACHIIEHHBIX apoB notounsle RVP-4. Meroauka
MMOBEPKHU

AHanu3aTopsl JaBJIeHUS HACBIIIEHHBIX MapoB Minivap VPSH Xpert u
VPXpert. Meronnka noBepku

AHanM3aTopsl IaBJIeHUs HACHIIEHHBIX TapoB Minivap LPG. Meroauka
MMOBEPKHU

AHanu3aTopsl JaBJIE€HUS HACHIIEHHBIX IapoB notounble RVP-4. Meroauka
MOBEPKU B pabOUUX yCIOBUAX HKCILTyaTallN

AHanu3atopsl 1aBjieHUs HachlleHHbIX apoB Setavap II. [Iporpamma
HUCTIBITAHU N

AHanu3atop JAaBJEeHUS HACBIMIEHHBIX napoB noTouHbli RVP-4. IIporpamma
HUCTIBITAHU N
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AKT BHEJIPEHUA
pa3pabOTKH HAYyYHOTO COTPYAHUKA

OI'VII «BHUUM um. I1.1. Menneneea» Butkosckoro O.C.

B cootBercTBHE ¢ @enepanbHbM 3akoHOM OT 26.06.2008 Ne 102-®@3 «O6 obecneyeHun
eIUHCTBA M3MEpPEeHHWi» CTaHAapTHBle O0O0pa3lbl INpeIHa3HA4YeHbl ISl BOCIPOU3BEICHHS,
XpaHeHHs M IIepefladydl XapaKTepHCTHK COCTaBa WJIM CBOMCTB BEHIECTB (MaTepHaloB),
BBIDKEHHBIX B 3HAYCHUAX €MHMIl BEJMYHMH, JONMYIIEHHBIX K NpHMEHEHHIO B Poccmiickoit
®enepanun. B chepe rocyjapcTBEHHOrO peryIMpoBaHHs O0ECIIeYeHHS €AWHCTBA H3MEPEHHIA
NPHMEHSIOTCS CTaHAAapTHIE 00pa3Ilbl yTBEPXKICHHBIX THIIOB.

Jns mpoBeseHust arTecTalMu ['OCyAapCTBEHHBIX CTaHIApTHBIX 00OpasioB abCOIIOTHOrO
JIaBJICHHUS HACBHIEHHBIX mapoB HedrenpoxykToB AJIHII-10, AJTHIT-20, AJTHII-30, AJTHII-40,
AJTHII-50, AITHII-100 (perucrpamumonnasie Homepa 09.02.001, 09.02.002, 09.02.003, 09.02.004,
09.02.005, 09.02.006 B xaranore stanoHHbIX MarepuanoB BHUMM) pa3pabarssaemberx HIJI
2302 ®I'VII «BHUMM um. JI.W. MenneneeBa», HCIONB3YyeTCS YCTAHOBKA JUIS H3MEPEHHS
JIaBJICHUS HaCHIIEHHBIX napoB HedrenpoxykroB YJIHII-1, a Tak ke METOAMKa aTTECTAIlHH
Ne2302-01M-2003, paspaborannas ButkoBckum O.C. coBmecTHO ¢ cotpynaukamu HUJT 2302.
Metonuka comepXUT OOIIME IOJOXKEHHs, INEPEYeHb INPHMEHSEMBIX CpEJICTB H3MEpEHHI,
HEOOXOZMMBIE OIEpaluHd, a TaKk € INOApPoOHO pa3paboTaHHYIO INPOLEAYPY H YCIIOBHS
NPOBEJICHUS aTTECTaIlHH. ‘

HcnonezoBanue YJIHII-1 w® mnpuMeHeHWE METOAMKH IO3BOJISIET  ONPENETHTH
METpOJIOTHYECKHE XapaKTEPUCTUKU ['ocyrapcTBEHHBIX craHmapTHeIX oOpasmoB AJIHII u
rapaHTHPYET TOYHOCTH U JOCTOBEPHOCTh Pe3yJIbTaTOB aTTECTALIUH.

PyxoBogurens HUJI 2302 ;1 )M/ A.A. JleMbsTHOB
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)

Ob <7 2012 ¢,

AKT BHEJIPEHUS
pe3yJIbTaTOB JHCCEPTALHOHHOM pabOThI HAYYHOTO COTPYIHHKA

OI'VIT «kBHUUM um. I.1. Menneneesa» Butkosckoro O.C.

B cootBercTBHE ¢ PenepanbHeM 3akoHOM 0T 26.06.2008 Ne 102-®3 «O6 obecrnedeHuu
€IMHCTBA H3MEPEHUi» CpeICcTBAa H3MEpEHMH, NpeJHa3HAuYeHHbIC I NPHMEHEHHA B cdepe
rOCYZapCTBEHHOTO DEryJIMpOBaHHs OOeCleueHHs €IWHCTBA M3MEpEeHHH, 10 BBOJAa B
OKCIUTyaTallMi0, a TakKXe MOoCJIe PEMOHTAa TMOJJIeXaT IEepBUYHON IOBEpKe, a B Ipolecce
OKCIUTyaTallil - IEePHOAMYECKO moBepke. [IpuMeHsromue cpeacTtBa HU3MepeHHil B cdepe
rOCYZIapCTBEHHOT0 PEryJIMpOBaHUs 00eCIeueHUsI eJUHCTBA W3MEPEHUH IOpHIMYECKHE JIHIA H
HHIUBHIyaJbHBIC NpPEANPHHAMATETH OOS3aHBI CBOCBPEMEHHO NPEACTAaBIATH 3TH CPEACTBA
HW3MEPEHU Ha MOBEPKY.

Jlnst mpoBeieHus TOBEPKH aHAIM3ATOPOB JABJICHUS HACHIIIEHHBIX mapoB Minivap VPS u
MinivapVPSH naxomsmuxcs B OO0 «IletpoTex AHaIuTHKAT» HCMOJIb3yeTcsl pa3paboTaHHAas
BurtkoBckum O.C. wmetromuka moBepku MIT 231-0005-2008 «AHamu3aTophl JOaBICHHS
HachlleHHBIX napoB Minivap VPS, Minivap VPSH», kotopas mpemycMmarpuBaeT KOMILIEKC
MEPONPUATHH MO ONPEIETCHUIO METPOJOIHYECKHX XapaKTepHCTHK aHAIM3aTopoB. Metoauka
COZIEP)KUT OOIIHME MOJIOKEHHS, TEePEeUYeHb NMPUMEHAEMBIX CPEJICTB H3MEPEHHI, HE0OXOauMbIE
OIepalyH, a TaK ke MoApoOHO pa3paboTaHHYIO MPOLEIYPY U YCIOBHS IPOBEICHHUS.

BBeneHHE METOAMKH TMO3BOJIIET ONPEJETHTh METPOJOTHYECKHE XapaKTEePHCTHKA
QHAQJM3aTOPOB [IaBJICHHS HACHIIIEHHBIX MAPOB M TapaHTHPYeT TOYHOCTh H JOCTOBEPHOCTH
Pe3yIbTaTOB MOBEPKH.

HavaneHHK OTI€/1a METPOJIOTHH %&/ benonepkosckas O.10.
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YTBEPXIAIO
I'naBHbIA HHXEHED 7
000 «Criermop Heq}vénopfr,ﬂpmf)pcx»

B.I1. 3oTarux

77 2012T.

AKT

BHEJIPEHHUS PE3y/IbTATOB JUCCEPTAIMOHHOM pabOThl HAYYHOTO COTPYAHHKA
OI'YII «BHUUM um. JI.W. Menzeneea» Butkosckoro O.C.

B cootBerctBum ¢ Penepanbabiv 3akoHoM 0T 26.06.2008 Ne 102-@3 «O6 obecrnieyennn
eIMHCTBA M3MEPEHMil» CpEJCTBAa M3MEpEHMii, NpeIHa3HAYeHHbIE JUIi NPHMEHEHHs B cpepe
rOCYyJapCTBEHHOTO peryJMpoBaHHs oOecredeHHs €IMHCTBA H3MEPeHHH, [0 BBOJa B
SKCILTYaTalldi0, a TaKoKe II0C/e PEMOHTa IOJUIEKaT IEpPBHYHOM IOBEpKe, a B Hpolecce
SKCILUTyaTalld¥ - NEPHOAMYEcKod mnoBepke. IIpuMeHsiomme cpeiacTBa H3MEpeHHi B chepe
rOCyJIapCTBEHHOTO PeryJMpoBaHHs oOecleueHHs eMHCTBA M3MEPEHHH IOPHAMYECKHE JHIA H
MH/IMBU/(yaIbHbIE TPEANPUHAMATENH 00513aHBI CBOEBPEMEHHO IPEJCTABIATH ITH CPEICTBA
U3MEpEHHH Ha MOBEPKY. ‘

Jlns mpoBeleHMs MOBEPKH aHAIM3aTOpa JABIEHHS HACBHINEHHBIX mapoB Minivap VPS
Ne 16-07-2165 mnaxomsmerocs B OOO «Cnenmopredrenopr IIpuMopck» HCIOIB3yeTCs
paspaborannas ButkoBckum O.C. meromuka nosepku MIT 231-0005-2008 «Amnammu3aTopsl
JIaBlIeHUs HACHINEHHBIX mapoB Minivap VPS, Minivap VPSH», xoropas npenycmarpuBaeT
KOMILIEKC MEPONPHATHN IO ONpPEeleNICHHIO METPOJOTHYECKHX XapaKTePHCTHK aHAIH3aTOpOB.
Meroauka COAEPKUT OOIIMe MOJOXKEHHUs, IIepEeYeHb INPHUMEHSEMBIX CPEJICTB H3MEPEHHI,
HeOoOXO[MMBIE OIEpallMi, a TaK d>e NOApoOHO pa3paboTaHHYIO MpOLEAYpY H YCJIOBHS
IPOBEICHHUS. :

BBejeHre METOAMKH I[IO3BOJIAET ONPENETUTh METPOJIOIMYECKHE XapaKTePHCTHKH
aHa/IM3aTopa JABJEHHs HACBHIIEHHBIX IIapOB M TrapaHTHPYeT TOYHOCTh H JIOCTOBEPHOCThH
PEe3yIbTaTOB MOBEPKH.

['maBHBIN MeTpoOIIOT
000 «CnenmopredTenopt Ilpumopek» P.P. Cynranos
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ITacmopt Ha rocymapcTBeHHBIH padouni stamoH Ne 3.1.Z27B.0033.2015

denepajbHOE TOCYIAPCTBEHHOE YHUTAPHOE NPeANPUATHE
«BcepoccuiicKuil HAYYHO-MCCIEA0BATEIbCKUM
HHCTUTYT MeTposoruu uM. /I.. MenaeneeBa»

(PI'YIl «xBHUUM nm. /I.. MenaeneeBa»)

IHACHOPT

TOCYJIAPCTBEHHOI'O PABOYEI'O DTAJIOHA 3 PA3PSIJIA EJMHULIBI
JABJEHUS B IUATIA3OHE ot 0 10 160 kI1a
B OBJIACTH U3MEPEHU JABJIEHUS
HACBIIEHHBIX TAPOB JKUJIKOCTEM
Ne 3.1.ZZB.0033.2015

2015 r.
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denepanbHOE TOCYIAPCTBEHHOE YHUTAPHOE MPEAIIPUITUE
«BCcepoCcCuicKrii HayYHO-UCCIIEI0BATEIIbCKUA UHCTUTYT METPOJIOTUU UM.
.. MenneneeBay
(OI'VII «BHUUM um. J1.11. MenneneeBay)

HACHOPT

I'OCYJAPCTBEHHOI'O PABOYEI'O 3TAJIOHA 3 PA3PAJIA EAVUHUILBI
JIABJIEHMS B TUAIIA3O0HE ot 0 10 160 xITa B OBJIACTH U3MEPEHUM
JIABJIEHUSI HACBIIIIEHHBIX ITAPOB )KUJKOCTEM

Ne 3.1.Z77B.0033.2015

COCTAB 3TAJIOHA
OTaJOH COCTOUT M3 KOMIUIEKCA OCHOBHBIX M BCIIOMOTaTEIbHBIX TEXHMYECKHUX

CpCACTB, IIPUBCACHHLIX B Ta6JII/II_I€ 1.

Tabmuua 1 — Cocras 3TaioHa

Ne Haumenosanue Tun 3aBoxackoii Ne [pumeuanne™

1 YCTPOKCTBO 1151 I3MEPEHUS] TABIICHH
HACBIIICHHBIX MTapOB )KI/II[KOCTGI?I

YIHIT 01 23264-02

*B cronlrie yka3aH HOMEp PErHCTPaIli TEXHUIECKOTO cpeacTBa B DenepaibHOM
nH(pOpMaLMOHHOM (OHJE

METPOJIOTMUYECKHE XAPAKTEPUCTHUKHM 9TOJIOHA

e Jluama3oH usMmepenui, klla 0...160
e [Ipenmensl OCHOBHOW NOTpEmIHOCTH, %0 0,25 BIIN*

e  Hamnpspkenne nurarommei cetu, B 220+20

e  YacroTa nuraromei cetH, I'1g 50+1

MesxaTTecTallMOHHBIM MHTEpPBaJ 3TaJl0HA COCTABISET 12 MecsleB.

*BIIN — morpemHocTh, IPUBEICHHAS K BEPXHEMY MPeelTy H3MEpEeHU

BPEMS U MECTO PASPABOTKHU 9TAJIOHA
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OtanoH co3aaH u uccienoBan B OI'YII «Bcepoccuiickuii HaydHO-HUCCIEI0BATEILCKUA HHCTUTYT
metponorun uM. .M. Menneneesa» B 2002 r.

Oranon uccnenosad B nepuo ¢ 2002 - 2009 rr. Bo ®I'YIT «kBHUUM um. [I.11. MenneneeBay.

MECTO M YCJIOBHS COIEPKAHUS ITAJIOHA
Otanon copepxkat u npuMensitor Bo OI'YII «BHUUM um. J[.1. MenneneeBay,

r. Cankr-IlerepOypr, B ycioBusix, cOOTBeTcTByIomuX I[IpaBunam conuepxaHus u

IMPUMCHCHH:A 3TAJIOHA.

OTJIEJI, OTBETCTBEHHBIMN 3A DTAJIOH
HaydHo-uccnenoBaTenbCKuil OTAENl TOCYIApCTBEHHBIX ATaJOHOB B 00JacTH

n3MepeHun qasieHnst Ne 231,

Jupextop ®I'VII « BHUMM

T
um. L. MenneneeBa» , oo H . Xanos

PykoBOIWTENb HAYYHO-HCCIIEA0BATEIBCKOTO
OT/IeJ1a rOCYAapCTBEHHBIX ITAIOHOB

B 00J1aCTH U3MEPEHUH JlaBICHHA

OTanon YTBCPIKICH IMPHUKA30M CDez[epanLHoro AI'CHTCTBA 11O TCXHUYCCKOMY

pETyJIUPOBAHUIO U METPOJOTUH OT «31» 12 2015 1, Ne 1751
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IIpunoxenue B
IIpaBuia coaep:kaHus U IPUMEHEHHUS HA rocyIapCTBEHHBIM padounii 3TamoH Ne 3.1.Z7B.0033.2015

denepajbHOE TOCYIAPCTBEHHOE YHUTAPHOE NPEeANPUATHE
«BcepoccuiicKul HAYYHO-HCCIE0BATEIbCKUM
HHCTUTYT MeTposoruu uMm. /I.. MenaeineeBa»

(PI'YIl «xBHUUM nm. /I.A. MenaeneeBa»)

TOCYJAPCTBEHHBII PABOUMI1 DTAJIOH 3 PA3PSIJIA EJMHULIBI
JABJEHUS B IUATIA3OHE ot 0 10 160 kI1a
B OBJIACTH U3MEPEHU JABJIEHUS
HACBIIEHHBIX TAPOB JKUJIKOCTEM

IIpaBuia conepxkaHusi U IPUMEHEHUA

(ITpC Ne 3.1.Z27.B.0033.2015)

2015
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1 CocTaB TaJIoHA

DTaJIOH COCTOUT M3 KOMILIEKCAa OCHOBHBIX M BCIIOMOTaTEJILHBIX TEXHUUECKUX

CPE/ICTB, IPUBEICHHBIX B Ta0uIEe 1.

Ta6muma 1 — Cocras sTajioHa

Ne HanmenoBanue Tun 3aBonckoit Ne | [Tpumeuanue™

YCTpONCTBO IU1s1 UBMEPEHUS
1 |;maBieHUs HACBIIIEHHBIX MTAPOB VYIHII 01 23264-02
JKUIKOCTEN

*B cTonbiie ykazaH HOMEp pEerucTpaui TEXHUIECKOTO cpesicTBa B DenepaibHOM

nHpopmarmoHHoM (oHIe
2 O0s13aTe/IbHbIE TPEOOBAHUS K dTAJTOHY

2.1 Obs3arenbHble METPOJIOTUYECKHE TPEOOBAHUSI K ITAJIOHY.

2.1.1 Merponorudyeckue XapakTEPUCTHKHA OSTAJIOHA JOJKHBI COOTBETCTBOBATH
NIPUBEJICHHBIM B COOTBETCTBYIOIIEeM pasaene [lacmopra stamona Ne 3.1.Z2ZB.0033.2015,
3-My paspsany pabounx sTanoHoB cormtacHo ['OCT P 8.802-2012 «locynmapcTBeHHas
MOBEPOYHAs CXeMa JUIsl CPEICTB U3MEPEHUI N30BITOYHOTO AaBieHus A0 250 MlIlay.

2.1.2 DTanoH XpaHUT W TIEpenaeT CIWHUITY JaBJICHHS IS 00JacTH H3MEpPCHHM
JIABJICHUSI HACHIIICHHBIX MApOB XUAKOCTU B 1uana3zone ot 0 mo 160 kIla.

2.1.3 Tlpenensl OCHOBHOM NPUBEICHHON MOTPEITHOCTH dTaloHa B Auana3oHe ot ()
1o 160 xIla, ne 6omee +0,25.

2.1.4 Dranon npeaHa3HAYEH TSI U3MEPEHU TaBJeHns HachlmeHHbIX mapos (JJHIT)
Pa3IUYHBIX KUJAKOCTEH, NIl aTTECTAIlMKM CTAHJAPTHBIX 00pPa3IoB KUIKOCTEH JaBICHUS
HACBIIIIEHHBIX TMapoB W MoBepku aHanuzatopoB JHII myrem mepemaunt UM €IUHUIIBI
JIHIT mo cpenctBaM cTaHAApTHBIX 00pa3lioB. ATTECTyeMble Ha ATaJOHE CTaHIAPTHHIE

00pa3Iibl 1aBJICHUS HACBHIIIIEHHBIX MapoB MpuBeacHbI B Tadmure 2.

Tabnuna 2 —Crangaptasie oopasisl JHIT

n/n Perucrpanmonnsiii | Wuanexke I'CO WNHuTepBan nomyckaeMbIx
HOMEDP aTTECTOBAHHBIX 3HAYECHHI JIABIICHUS
HACBIIICHHBIX IIapPOB IIpU

37,8 °C, xlIla
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8536-2004 AJIHII-10 or 10 o 19
8537-2004 AJIHII-20 or 20 o 29
8538-2004 AJIHII-30 or 30 o 39
8539-2004 AJIHII-40 ot 40 1o 50
8540-2004 AJITHII-50 or 51 1o 60
8541-2004 AJIHII-100 ot 90 1o 110

2.2 Texunueckue TpeOOBaHUS

2.2.1 [Ipu pabote co cTaHAapTHBIMH OOpa3liaMH JOJDKHA COOJIONAThCS TEXHUKA
0€30macHOCTH MpU paboTe C JIETKO BOCIUIAMEHSIOIIMMUCS BEIIECTBAMM, a TaK K€

tpeboBanus ['OCT 12.1.004-91. «IloxxapHas 6e3omacHocTh. O01IME TPEeOOBAHUSY.

2.2.2 Tlpu oOpariieHun ¢ UCTOYHUKOM MUTaHMS TOJDKHBI coOmonarees «lIpaBuma
TEXHUYECKOM 3KCILTyaTalluy 3JIEKTPOYCTaHOBOK MOTPEOUTEIE.

2.3 Obs3arenbHble TPEOOBAHMS K YCIOBHSAM COAEPKAHUS U IPUMEHEHHUS 3TaJIOHA.

2.3.1 Dranon conepxar B ®PI'YII « BHUMM um. .. MenaeneeBa» U NPUMEHSIOT
pu:

- iepeAaye eANHUIBI CTAHIAPTHBIM OOpa3laM JaBJIEHUS HACBHIINICHHBIX NapoB, a
tak xe aHanmuzaropam [HII u apyrum cpeactBam usmepenusi(CHU) JIHII cormacHo
METOIMKaM MOBEpPKHU Ha AaHHble CH.

- IEPUOJINYECKON  arTecTallMi € LEJIbI0  ONpPEIEIEHUs  COXPAaHHOCTH
METPOJIOTUYECKUX XapaKTEPUCTUK 3TAJIOHA.

2.3.2 TlomMenieHust, Ti€ MPUMEHSETCS TAJIOH, JOJIKHBI ObITH 000PYIOBAHBI:

- DJICKTPONUTAHUEM OT CETH TmepeMeHHoro HampspkeHus 220 +23 B ¢ wacToroit
50+ 1T

- U3MEPUTEIILHBIM AIEKTPOMETPUUECKUM 3a3EMIICHUEM.

2.33 Ilpu coxepkaHMM W TNPUMEHCHUH HSTAJOHA JODKHBI 00ECIIeUunBaTHCS
CJIEYIOIINE YCIOBHUS:

-TEMIIEpATypa OKPYKAIOIIEH CpeIbl ot 15 no 25 °C;

-aTMocdepHOe TaBJIeHHE ot 84,0 mo 106,7 kIIa;


http://referent.mubint.ru/1/67132
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-OTHOCUTEJIbHAS BIAXHOCTh BO3/1yXa ot 30 1o 80%;

2.4 TpeboBaHMsi 1O YCTAaHOBKE, PETyJIUpPOBKE U TMOATOTOBKE JTaJioHA K
MIPUMEHEHHIO (KCILTyaTaIuu).

2.4.1 [lepen ucnosib30BaHUEM A3TaJOHA MO HA3HAYEHUIO HEOOXOJUMO IMPOU3BECTU
MPOTPEB CHUCTEMBbI MOCPEACTBOM BKIIIOYEHHUS DJICKTPONMTAHMS JTajJOHA B CETh.
N3mepeHust Mpou3BOAUTH TOJIBKO TIOCe 1 yaca nmporpeBa CUCTEMBI.

242 Bo BpeMs mporpeBa CHCTEMbl 3aKpbIThb BXOAHOW KJamaH M KJjamnaH
arMocdepbl U3MEPUTEITHFHON KaMePhl ¥ TOIBKO MOCTIE 3TOTO 3allyCTHTh HACOC.

2.4.3 [1apamiensHO ¢ MPOTPEBOM CHCTEMBI 3aITyCTUTh TEPMOCTAT, MIPEABAPHUTEIHHO
yoequBmuck, uto oH Ha 100% 3anonHeH paboueil kuakocThio. Harpers Tepmocrar ao
temneparypsl 40 °C.

2.4.4 TlonroToBUTh CTAaHAAPTHBIA oOOpasel K TMepefadyd CAWHMIBI JaBJICHMUS,
OXJIaJIMB €r0 B XOJOAWJIbHUKE TIpHu Temmepatype 3 — 7 °C.

2.4.51Ipu moAroToBKe JTajOHAa K MPUMEHEHHUIO CIEAYeT PYKOBOACTBOBATHCS
JIOKYyMEHTOM «YCTPONCTBO /ISl U3MEPEHUS JABICHUS HACHIIICHHBIX MAPOB >KUKOCTH.
PyKoBOACTBO 10 KCILTyaTaIllum.

2.4.6 PaboThl C 9TamOHOM JOHKEH OCYIIECTBISATh HAYYHBIM COTPYIHHUK OTIEia
roCyJapCTBEHHBIX ITAJIOHOB B 00JIACTH U3MEPEHUN JTaBIICHHUS.

3 MeToauka nepuoANYecKoOi aTTecTaly ITAJI0HA

3.1 Ilepriogndeckyro aTTECTAlMIO JTaJlOHA HAa COOTBETCTBHUE YCTAaHOBJICHHBIM
oOsi3arenbHbIM TpeOoBaHusM ocymiecTsisier OI'YII « BHUUM um. JI.M1.Menneneepay.

3.2 O1ieHKy  COOTBETCTBHS  DTaJOHA METPOJOTUYECKUM  XapaKTEPHCTHKAM,
3anmucaHHbIM B llacmopTe, BBIMIONHSIOT C TMOMOIIBIO BBICOKOTOYHOTO KajauOparopa
nasieHus METPAH 501-IIK/[-P. OTBeTCTBEHHOCTh 3a OpraHu3alli0 WU MPOBEACHUE
MTOBEPKHU Y€pPE3 YCTAHOBJIEHHBIE I 3TAJIOHA, & TAKXKE CPEJICTB U3MEPEHUM, BXOJAIINX B
COCTaB »JTAJOHA, MEKMNOBEepouHble wuHTepBanbl, Hecer OPI'YII «BHUUM wuwm.
.. Menaeneesay.

3.3 OnieHKy  COOTBETCTBHUSI ~ OOSI3aTENIbHBIM ~ TEXHUYECKUM  TpeOOBaHUSIM
OCYIIECTBIISIFOT B COOTBETCTBUM C JIOKYMEHTOM: «YCTPOWCTBO [JIsi WU3MEpPECHUH
JIABJICHHS HACBIIIIEHHBIX MAPOB KUJIKOCTU. PYKOBOICTBO MO AKCILTyaTalllum.

(V)
QA N NDW\1AaTII/YT AAATDHATATDHTIaA TAAAADATITITT T4 XIATTADIIAN ANTTANATAATITIA T TIATIAIATTATTTT 0

Ta6auia 3 — CpeicTBa U3MEPEHHI NTapaMeTpOB OKPYKatowIel cpeipl™

HaumMeHoBaHue Tun 3aB. HOMED ITpumeuanue

Jnana3oH u3MepeHuii BiaxxHocTu ot 20 10
['urpomerp BUT-2 106 90 %

Tpenen goryckaeMoii norpemnoct 7 %
Juanaszon uzmepenwuii ot 0,5 1o 110 xIla
bapoMeTp 06pa3LOBHIiA BOII-1M 1010007 | Tlpemen momyckaeMoii MOrpelIHOCTH TPH
BBeJieHNK nomnpasok, £10 Ila

JInana3oH U3MEpeHUil TeMIieparypsl OT
Tepmomerp TJI-18 11998 0°C no 38 °C

Tpenen nomyckaemoii norpetnocty 0,1 °C

{
|
i
\
1
1
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[Tpunoxenue I'
MeTtoauka BbINOTHEHHS U3MEPEHUI aOCOIIOTHOTO 1aBJICHUS! HACBIIIICHHBIX M1apOB KUIAKOCTEN

oy, M 8 o
4y :’-’Hhaooae'.\‘a’ S
Podnykyad

METO/IMKA
BBIIOJIHEHMSI TBMEPEHHI ABCOJIIOTHOI'O JIABJIEHHS] HACBIIIIEHHBIX
ITAPOB JKU/IKOCTEM

Ne 2302-01M-2003

PyxoBomuress taboparopuu Ne 2302
B.C. CueroB % 0«3/
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1 HASHAYEHHE H OBJIACTH IIPUMEHEHHAA.

:‘ lli-Iamomnas METOMKA an'ecramm PAcIpOCIpaHAETCA Ha o6pasiEl  aGCOOTHOTO
WWWW(AMWMWWW
WHMWWHMCHWWWW

1.2 OcHOBEHBie 387A9H ATTECTALRM:
_-puocumpameammyammmoﬁnoxymammmmemmmmﬁmmmm;
-ohopmiIcHHE pe3y/IETATOB ATTOCTALIH.

2 HOPMATHBHBIE CCBUIKH
21TOCT 8.568-97 « CH. ATTecTalKA HCILITATENHHOTO 000PYIOBAHHA. OCHORHEIE TI0~
TIOOKEHISD, h A
2.2 DKCTUTyaTalOHHAS JOKYMEHTALHA TIPE.IPHITVA M3TOTORHTENA.

3 TPEBOBAHHSI BE3OTIACHOCTH, OXPAHBI OKPYKAIOIIE CPE/BI

Ipu pemoHeHd K3MEperMtt aGCOMOTHONO JARMCHHA HACHITICHHEIX napoa xmmcomeﬁ
coGmopaor Mepsl GesonacHocTw B cootBercTsrH ¢ 'OCT 12.1.005-88 u
FOCT 12.1.0007-76.

4 OBBEKT ATTECTAIIHH

4.1 Oﬁpa:nmaﬁomnomom JIABTICHIAS HACBIIICHHEIX MAPOB JKHIKOCTH.

42 O6panip KHIKOCTERH H HeTENPOIyKTOB 10 XapaxTepucTaiam cxoxme ¢ AJTHIL

4.2 XapaxTepHCTHKH TIOrPEITHOCTH M3MEPEHUi. ' o

[pansi oTHOCHTEHOM  MOTPENIHOCTH  PESYTIBTATE. M3MepeHHH (IPA  JIOBEPUTEbHOM
BeposTHOCTH P=0,95) Ti0 HACTOAMIEH METOHMKE NPE/ICTARICHE! B TAGT. 1. |

TaGmam 1.
Jlmrmon muepem:ﬁ aﬁcommuom JapneHus| I 'paHHII OTHOCHTENBHOH NOrPEIHOCTH
HACHIIEHHEIX MapoB, Klla - +3, %

ori0ml9 ) 4
or20m0110° 25
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- 5§ TEXHAYECKHE XAPAKTEPHCTHKH, OIIPEAE/BIEMbIE IPHA
| ATTECTALH | ;
5.1 T1pH IipOBe/IesM ATTECTAIIH IO VHHAT IDOBCLcE wmmwmpammm
- JlanitieHHe HACHIICHHEIX NIAPOB aTTECTYEMOro 00pasiia IpH TEMIIEPATYpe
cpennt 37,8 °C;
6 YCJIOBHS HPOBEJIEHI/IH ATTECTALIMH
6.1 Ilpy npoBeCHHM ATTECTAlMH JO/DICHRI oo6monamcs CIIEAYIOIIHE YCIIOBHS.

-mmepmypaoxpyxcatomemaoazvxa,% _ 2015
- OTHOCHTENTLHAA RIKHOCTS BO3NyXa, %o : or 30 1o 80

- armoceproe narenue, Klla ' or 84 no 106,7

7 TIOATOTOBKA K IPOBENEHHIO ATTECTALIM
7.1 TToAroToBKa K IPOBEACHHIO ATTECTAIMH BK/HOHACT: '
- rxo'm"orbnxy K paboTe cpeicTs ¥3MepeHHH, TPMMEHACMELX IPH TTECTAIHH,
- IIPOBEPKY coomercmasycnomﬁarreclammmqeﬂnm yxasammm BnymcneG 1 \
mcmmnero JIOKyMCHTA.

SOIIEPAIII/IH ATI‘ECI‘AII,HH
8. 1Hpﬂnponenemmarmcrammaunommcmonepamm,ymamme Bmﬁmme2
T@mz
Hamvenosanue onepaiiyit Homepa O6a3arensHOCTD
: ‘ IOYHKTOB | TPOBEACHWA HCITRITAHMA
' , . METOIHKH TIPH ATTECTAIH
Bhextmm ocmotp 06paua AJIHI] - 111 . +
' IoAroTORKa YCTAHORKH K ATTECTALHN 1112 +
TIpope/icHNE TTECTALH 113 T+
O¢opmiierne pe3yISTaTOB aTTeCTALHN R ' 12 - +
9 CPEACTBA ATTECTAIIH

~ 9.1 Ipu npose/ieHH aTTECTAUMH AOIDKHEL IPHMEHATECA CPEACTBA mmepemrﬁ, YKa-
. BAHHEIC B Taﬁmme 3.
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Ta_GmmaB | ,
Cpencrsa mMepeHyi Trn npubopa - Texnueckue XapaKTePHCTHKH
YCTaHOBKz V1% H3MEDEHNA YIOHIE1 - {Jisanason wiMepesalt 0...160 k1a,
[ABNEHAs HACHIIEHARIX TAPOB S R e romHoem 025
BapomeTp-asepons ' M110 " | llmamason usMepenuit ot 610 fo
: 790 MM pPT.CT. OCHOBHAA norpenmocm
- +0,2 KIla _
Icuxpomerp ° BUT-2  Tnana3os mmMepersi 20... 90 % LieHA
' , ' aenenms 2,5 %
Tepmomerp _ : T-18  Tinenason 0..100°C, uems neneruy
: o1°Cc - -

9.2 Cpenctea H3MepeHwl, DHMEHSEMBIC TIPH 4TTCCTAINH, JODKHEI Gr.i'n, NOBEPEHEl H
HMCTh JICHCTBYIONME CBHICTEECTRE O nosepke. Vcnrareimioe oﬁopy,uonamae ,ummio ({1371 3
mecmm!{onmneﬁcmymwﬂtarmur |
' QSHWCWWmmecpemmepamﬁ,Heycmmomymamm
mmcmnrq:e;mammuep&nm

-

mYICA?lAHI/IEMEPBEJOHACHOCIH
10.17Ipy mpoPeNEHAM aTTeCTAIH HEOOXORMMO PYKOBOZICTBOBATECH  TpeGOBaHMAMM
mmmnmmommmmmmcm

llHOPMOKHPOBEI[EHHHA'ITECI‘AIMd

lllelmmﬁommp _ .

Hpnmammocumpenponqmorrepmmmmmmgnmmpoﬁmxommoﬁpmn
MapiaposKy (AJTHIT-10,20... 100) aym saexmwduKary o6pasta.

112 Tomoromka k pabote N "

- VIIHII-1 gmmﬁm'mmommnoem;

-mwmymm-lnwmﬁmsﬁmmmmmpmypmmmm;

~ HACOC Hl OTKAYHAS CHCTEMA JIOIDKH PAGOTATS He MEHEE 4AcA PGl HAANIOM aTTeCTAIM

113 [poBe iertie aTTeCTANA I |

Ammmnpommnmnwomemmépykommmmﬁmyammmmwum-l

114 PeaynsraTil  aTTeCTaldH crnnam NOIOMHTE/BHEMY, €0 HIMEPEHHRIC IHAYCHUM
mmmwmammymnml '
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12 O®OPMJUIEHME PE3YJIbTATOB ATTECTAIIUA
12.1TIo pesynsraraMm W3MepeHHii O(QOPMIIOT IIPOTOKOJI aTTeCTallid IPUBC/ICHHBIA B
[pwioxenyu 1.
12210py TONOXUTETBHBIX pe3yJIbTaTax arrecTaliy odopwIsieTcss arrectar 1o (Gopme,
ycraHonieHHoi [ OCT P 8.568-97.
12.3 Tpu oTpHIIaTeNTHHBIX pe3y bTaTax o0paser] OpaKyeTcsl.

12.4 Cpox roHocTH arrectara - 1 roz.

3am.PykoBomurens HUJI 2302 m
«BHUUM wum. JI. . Menaeneea» 3 e A.A. JleMbsiHOB

Hayunsrit corpyaauk I'lTU CHU e
«BHUUM um. JI. U. Menaeneepay» %’ O.C. ButkoBcKuii



131

[Tpunoxenue
AHanu3arops! AaBiaeHus HachleHHbIX napos Minivap VPS u VPSH. Meroauka moBepku

YTBEPKIAIO

AHAJIM3ATOPBI JABJIEHUS HACBIILEHHBIX ITAPOB
MINIVAP VPS, MINIVAP VPSH

METOJJUKA ITOBEPKHU

MII 231 - 0005 - 2008

PykoBoauTtens otaena
' C «BHUUM
uM. J|..MenpneneeBa»

%/ B.H.I'opo6eit

03 ampens 2008r.

Cankr-TTeTepGypr
2008
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OBIIME ITOJIOKEHMS

Hacrosimas MeToauka MOBEPKH PaclpOCTPAHSAETCS Ha aHAIHW3ATOPH! MABJIEHHUS HACHIIEHHBIX
mapoB MINIVAP VPS, MINIVAP VPSH (8 manpHe#meM - aHaIH3aTOPHI) U YCTaHABIUBAET
METOAMKY NEPBUYHOHN H IIEPHOINYECKOH ITOBEPKH. _

Cobmonenne TpeGoBaHUM HacTosImed METOOUKH, 00S3aTeNbHO JUIS BCeX IPEANPHATHH,
IIPOBOJAIIMX ITOBEPKY.

IepBuyHas noBepKa MPOBOAMUTCS IIPH BBITYCKE U3 IPOM3BOACTBA, IEPUOJUYECKAs TOBEPKa — B
IpoLecce KCIUTyaTallii aHaTH3aTOPOB.

MexnoBepouHslit HHTEpBaI — 1 roz.

1 OIIEPALIMH ITIOBEPKH

IIpy npoBe/ieHkH IOBEPKH JO/DKHBI OBITH BBIIOHEHEI ONlEpalliy, yKa3aHHbIe B Tabmaue 1.1.

Tabnuua 1.1 — Onepaiuy NoBepKH

HauMeHoBaHMe onepanuii Homep IIpoBenenue onepaumii
IMYHKTa NPH NIEPBHYHOH | NPH NepHOAHYecKOoi
METOJHKH TmoBepKe noBepKe
Buemnuit ocMoTp : 6.1 Ha Ha
Onpo6oBanue 6.2 Ha Ha

Onpenenenue abCcoMOTHOM
NOTPeIIHOCTH U3MEepeHuit
JIaBJICHHSI HACHIIIEHHBIX IIAPOB 6.3 Ja Ha

OdopmieHne pe3yIbTaToOB HOBEPKH 7.1 Ja Ha

IToBepka aHAIM3aTOPOB NPEKPAINAeTCs NPH MONTYyYEHUH OTPHLATENBHOrO pe3yibTaTa Io
mo60My U3 ITyHKTOB METOAHKH, YKa3aHHEIX B TaOuLe.

[lpy mepBHYHON NOBEpPKE aHANM3AaTOpP BO3BPAIIACTCS H3TOTOBHTEIIO C H3JIOKEHHEM
IIPHYHH BO3BpaTa Ul IPOBENEHUS MEPONIPHATHH IT0 HX YCTPAHEHHUIO M IIOBTOPHOTO IPEAbABIICHHS.

ITpu meprouyecKoi MOBEpKe aHAIN3ATOP BO3BPAINACTCS MPEACTABUTENIO IKCILTyaTalH-
OHHO# CIyXO0BI C H3JI0)KEHUEM IPHYUH BO3BpaTa IS IPOBEACHUS MEPOIPUATHHM 10 HX YCTPAHEHHIO
H TIOBTOPHOTO MPEbABJICHUS.

2 CPEJACTBA IIOBEPKH

[Tpu mpoBeneHHH NOBEPKH JOJDKHBI NPHMEHATHCA CPENCTBA M3MEPEHHUH, yKa3aHHBIE B
Tabmune 2.1. .

Tabnuua 2.1 — Cpencrsa H3MEpeHHH, HCIONIb3yeMble IIPH IIOBEPKe

HYHKT HanMeHOBaHHE 3TAJIOHHOIO CpeaAcTBa H3IMEPEHHSA HJIH BCIIOMOraTeJIbHOro CpeacTea
METOAHKH NMOBEPKH, HOMEP AOKYMEHTAa, PErJIaMEHTHPYIOLUEro TEXHHYECKHe TpeGOBaHHH K
NOBEPKH CPeACTBY, METPOJIOTHYE€CKHE H OCHOBHbBIC TEXHHYECCKHE XapaKTePHCTHKH

IIpume-
YaHHe

CranpgapTable 06pa3ibl abCOMIOTHOTO JaBJICHUS HAaCHIIEHHBIX MTApOB
Hedrenpoxykro ATHII-10, ATHIT-20, ATHII-30, AJTHII-40,

6.3.1-6.3.7 | AITHII-50, ATHII-100 (peructpauxonnsie Homepa 09.02.001, 09.02.002,
09.02.003, 09.02.004, 09.02.005, 09.02.006 B KaTagore 3TATOHHBIX

‘| MarepuanoB BHUMM). I"'paruus! otHocHTeNnpHOM norpemuocty AJTHII-10
+4 %, octanbHbX 'CO £2.5 % npu P=0,95

Cpencrsa u3MepeHHH, IPUMEHsEMBIE NIPH NOBEPKE, NODKHBI OBITH MOBEPEHBI H MMETh
IEHCTBYIOIHNE CBHACTENHCTBA O MOBepke. OOpasibl, IPUMEHSEMBIE IPH TOBEPKE, NOJDKHBI OBITH
aTTeCTOBAaHbI H HMETh JEeHCTBYIOLIME [TacopTa.

Jomyckaercs NpPHUMEHATh JAPYTHE CTaHIAapTHBIE OOpasubl JKHAKOCTEH M CpeAcTBa
H3MEpEeHHiA, 10 TOYHOCTH U IpeJieIaM H3MEPEeHHi He YCTYNAalOIue yKa3aHHEIM.
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3 TPEBOBAHMS BE3OIIACHOCTH

[lpp mpoBeneHMM TOBEPKH HODKHBI OBITh coOmoneHsl TpeboBanus "IIpaBun
TEXHHYECKOM OSKCIUTyaTalWd  OJIEKTPOYCTaHOBOK  motpebureneii”, a Takxke TpeGOBaHUA
6€30I1aCHOCTH, U3JI0XKEHHBIE B IKCILTyaTAllHOHHBIX TOKYMEHTaX IOBEPSIEMOro CPEACTBA H3MEPEHUHA.

3ampemmaercss Cco3haBaThb B H3MEPHTENBHOM CHCTEME aHAIM3aTopa RaBJICHHE,
NpeBhIIIAIONIee BEPXHHUH Npeie] H3MEPAEMOro UM JaBJIeHH.

4 YCJIOBUs ITIOBEPKHA

an NPOBCACHHH INIOBEPKH OOJDKHEI OHITH COOIIOICHBI CICAYIOIIHEC YCIIOBHS:

- TEMIIepaTypa OKpy>alouiero Bosayxa, °C 20+5
- OTHOCHTEJIbHAS BIIAXKHOCTH OKPY’KaroIero Bo3ayxa, % 60+20
- arMoc(epHoe naBieHue, Klla 84...106

S NOAT'OTOBKA K IOBEPKE

Heo6xomumo y6equTscs B TOM, 9TO IpUMEHseMbIe pu noBepke obpasusl AJTHIT umerot
COOTBETCTBYIOIKE ACIIOPTA.

IMoBepsieMblii aHATH3ATOP AODKEH OBITH MOArOTOBJEH K paboTe COrnacHo TpebOBaHUIM,
H3JI0)XEHHBIM B €r0 PYKOBOJCTBE 110 3KCILTyaTalluy. 4

[Tepen mpoBeneHHEM NOBEPKH aHAM3aTOpP HEOOXOOMMO BEIAEPXAaTh B MOMEIIEHHH NpH
TeMIIepaType oxpyxaromero Bo3ayxa (20+5)°C He MeHee 4 4acoB.

Ilpr HEOOXOMMMOCTH ClIEAYeT NPOBECTH NPERABApUTENBHYIO KaTHOPOBKY [JAaTYHKOB
JIaBJIEHUS M TEMIIEPATypPHI COIVIACHO PYKOBOJCTBY ITO SKCILTyaTal[My HA aHAIH3aToP.

6 TIIPOBEJAEHHME IIOBEPKH
Brewnuii ocmomp !
Ipu BHEIIHEM OCMOTpE aHAM3aTOPa JODKHO OBITh YCTAHOBJIEHO:

e COOTBETCTBHE KOMIUIEKTHOCTH M MApKHPOBKH TpeOOBaHHSIM TEXHHYECKOH JOKYMEHTALHH;

+ HAJMYHE CBHIETENHCTBA O NIPEABIIyIeH MoBepke (IpH NEPHOAUYECKOi ITOBEPKE);

+ OTCYICTBHE MEXAHHYECKHX ITOBPEXAEHMI, 0OYaroB KOPPO3UH H JpYTHX He(eKTOB,
BIUAIOIIMX Ha NPaBWIBHOCTh (QYHKIHOHHPOBAHHA M  METPOJIOTHYECKHE XapaKTEPHCTHKH
aHajmM3aTopa; ’ _

+ OTCYTCTBHE OCKOJIKOB, TpEIOHH H JpYrHxX AepeKTOB Ha HCIUICE aHAJIM3aTopa,
3aTPyAHAIOIIMX CYMTHIBAHHE HHPOpMALHH. :

Onpobosanue
BIOYHTH aHATH3aTOpP.
VGenuTscs B MOSBICHUH CHTHAIA HA JUCILIEE aHAIN3aTopa.

Ilposedernue nosepxu
* OmnpezneneHue abCOMOTHON MOTPEITHOCTH H3MEPEHHH NaBICHHS HACHINIECHHBIX 1apOB.
Hns onpeneneHus aGCOMIOTHOM HOTPEHMIHOCTH HM3MEPEHHH JaBJIICHHS HACBILECHHBIX 1apoB B

KadecTBe mNpoOBI ClleyeT HCHONB30BaTh CTaHAapTHhIe OOpa3ubl aGCOMOTHOrO JaBICHHS
HacemmeHHslx mnapoB AJIHII-10, AJHII-20, AJIHII-30, AJIHII-40, AJIHII-50, AJIHII-100
(peructpanmonnsie Homepa 09.02.001, 09.02.002, 09.02.003, 09.02.004, 09.02.005, 09.02.006 B
KaTajiore 3TaoHHEIX MatepuanoB ®I'YII BHUUM nm.J[..Menzneneepa) Wiy aHAIOTHIHEIE UM IO
METPOJIOTHYECKHM XapaKTEPUCTHKAM.
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[Tpucoequuuts cocyn ¢ obpasuom AJIHII x BXomHOMY LITyLepy aHamu3aTropa Tak,
4T0OBI BXOHAs TPyOKa IOrpy3uiach B XKHUIKOCTh. Ha BRIXOJTHOM IITyIEpe 3aKpEeIUTe BXOIAILYIO B
KOMILJIEKT II0CTaBKU aHAJIMN3aTOpa CIIMBHOM KOHTEHHED.

B Meno anamm3aropa BBeaure HaszaHue oOpasma AJIHII, kommuecTBO cepwii
U3MepeHuit U GopMyity, IO KOTOpO# OyaeT Mponu3BeieH pacyer.

Haxxmute kHonky RUN. M3mepenus npoxoasT B aBTOMAaTHIECKOM PEXHME.

ITocne mpoBeneHMs BCEX OmepalMii C AMUCIUIES aHAIM3aTOpa CUMTAMTE MOTydYEHHOE
3HaYeHHe abCOMOTHOrO JaBieHus HackleHHbIX napoB AJ/THIT - P (P,ps Ha qucnIee aHATIH3ATOPA).

IIpu nmoBepke HEOOXOAMMO HCIIONB30BAaThH HE MEHEE TpeX CTaHIapTHHIX obpasmoB AJTHII,

[IaCIIOPTHBIE 3HAYEHHUSI KOTOPBIX PaBHOMEPHO pacIlpelieNIeHbl N0 JAWana3oHy H3MEpEHHi, BKIIoYas
HIDKHHA M BepXHHH mnpenensl u3MmepeHui. CraHpmapTHele o0pa3nbl 1O 3HAYEHHIO JaBJIEHHS
HACBIIEHHBIX NapoB MOTyT OBITh OJMM3KMMH IO 3HAUEHHIO K JHama3’oHy paboumMX IaBJICHHH,
HHTEPECYIOIUX I0JIb30BaTelNsl. VI3MepeHus clieyeT NMPOBOAUTH HE MEHee ISATH pa3 IS KaIoro
obpazua 'CO.

Ompenenure cpemHee apu(MeTHUECKOe pe3yJNbTaTOB # HW3MEPEHHH JaBIEHHS
HACHILIEHHBIX NMApOB JUIA KaXJOr0 CTaHJapTHOTo oOpasiua mo Gpopmyiie

- 1 n
P==)> P,

rae P; — pesynbrar i-ro u3amMepeHus aHATH3aTOPOM JaBIIEHUS HACHIIEHHBIX [1APOB;
N — KOJIMYECTBO H3MEPEHHI (HE MEHEE IATH).

BhlunciuTe 3HAYCHMS OTHOCHTENBHOM NOIPEHOCTH O, aHAIM3aTopa BO BCEX
KOHTPOJIBHBIX TOYKaxX 110 hopMmyIte

5.=LP“T-100%
P

rae Py — 3HaYeHHe aGCOMIOTHOrO [aBjieHHs HACHINEHHBIX [ApOB, YKA3aHHOE B IACIOPTE
cra"apTHoro obpasua AJTHII.

Pe3ynpTaTel TNOBEPKH CUUTAIOTCS IOJIOKHTEIBHBIMH, €CIM MaKCHMajJbHOE 3HAuCHHE
OTHOCHTEIbHOM ITOTPENIHOCTH MOBEPSIEMOTO aHAJM3aTOPa He NPEBBIIAET 3HAYEHHS O, YKA3aHHOTO B
PYKOBOJCTBE IIO 3KCILTyaTallMM HA 3TOT aHAJIU3aTop.

Eci¥ OTHOCHTENBHAS IOTPENIHOCTh aHAIM3aToOpa IMpeBbIIaeT O, TO HEOOXOIUMO
IPOBECTH NEpPEeKATHOPOBKY HaTyhKka [aBIE€HHS M JaT4dKa TeMIIepaTypbl B COOTBETCTBHH C
PYKOBOZICTBOM I10 3KCIUTyaTallud Ha aHAJIM3aTop.

ITocne xanuOpOBKM JAaTYMKOB AHAIM3AaTOP IIOBTOPHO IPEJCTAaBISETCS Ha IMOBEPKY.
Ecnu momydeHHble pe3ysbTaThl H3MEPEHHH IOBTOPHO HE YIOBJIETBOPSIOT HOpMHpyeMoid B PO
HOTPELTHOCTH, TO aHAJIU3aTOp OpaKyIoT.

7 O®OPMIJIEHHUE PE3YJIbTATOB IIOBEPKHA

Ha ananmu3arop, mNpH3HAaHHBIH TOJHBIM IO pe3yJibTaTaM IIOBEPKH, odopmiseTcs
CBHJIETEJILCTBO O IIOBEPKE YCTaHOBIEHHOM (opMEI B cooTBeTcTBHH C [TP 50.2.006-94.

IIpu oTpHUATENBHBIX pe3yIbTaTaX MOBEPKH aHAIU3ATOP K IMPHMEHEHHIO HE JOITyCKaeTcs,
BBIIaeTCs u3BemeHue o Henpuroanocty mo ITP 50.2.006-94 ¢ ykazanueM npu4uH.

Hayunsrit cotpymaux I'LITU CU ]
«BHUUM um. 1. . MenneneeBa» % 0O.C.ButkoBckuit




135

[Tpunoxenune E
AHanu3aTopsl JaBJeHUs HACBIIIEHHBIX mapoB Setavap |l. Meronuka nosepku

YTBEP)KIIAIO
3au. cpy;paﬁifm’e LI CH
NG o If \ eJTeeBa»

‘l'@/ * m@:
LI X
“!raq, kg “‘T\\l‘

AHAJIM3ATOPBI JABJIEHUSI HACBIIIEHHBIX ITAPOB
SETAVAP II

METO/JIMKA TTOBEPKH

MII 231 - 0006 - 2008

PykoBogutens otaena
'l CU «BHUMM

uMm. JI.V1.MenneneeBa»
o) e
2

B.H.I'opo6eii

2008



136

OBHIUE MOJIOKEHUS

HacTosmas MeTOTMKAa NOBEPKH PACIPOCTPAHAETCA HA AHANM3ATOPH JABNCHHA HACEIIEHHBIX
mapoR SETAVAP II (B manpHefilmeM - aHaNH3aTOPH) H YCTAaHABJIMBaeT METOAHMKY TNIEPBHYHOM H
epHoaHYecKOH ITOBepKH.

Cobmonenve TtpeGoBaHuit HacTosiuel MeTOAMKH 003aTeIbHO AL BCEX TNPEANPHATHIA,
OPOBOJANIHX MOBEPKY.

ITepBHYHa® MOBEpKa NPOBOJMTCA IIPH BHIYCKE H3 NIPOM3BOJACTBA, IEPHOAMYECKAs NOBEPKA — B
Nporecce SKCIUTyaTaHX aHATH3ATOPOB. ’

MesxnoBepodHbli HHTEPBAT — 1 TOI.

1 OIIEPAIIMH IIOBEPKH

1.1 Tlpm npoBeneHnH OBEPKH AODKHEI OHTH BEIIOHEHEI ONICPAlMH, YKa3aHHbIE B Tabmae 1.1.

Tabnuua 1.1 — Onepamyy NoBepKy

HanMenoBaHAe onepammit Homep IlpoBeaenne onepanmnii
IMYHKTA npH HEpBHYHOH | MpH NEePHOAHYECKOH
METOTHKH ODOBEPKE NoBEpKe

Bremsmit ocMoTp 6.1 Ha Ha
OnpoboBanue 6.2 Ja Ja
Onpenenenue OTHOCHTENEHOM
MOTPEMHOCTH H3IMEPEHMI
JIABJICHUS HACHIIEHHBIX HapOB 6.3 a Ha
OcopmileHHe pe3yNbTATOB [IOBEPKH 7.1 Ja Jla

1.2 TloBepka aHANHM3aTOPOB MPEKPAINACTCH NPH [OMYYCHHH OTPHIIATEIRHOTO pe3ynsTata Imo
moboMy H3 MYHKTOB METOAMKH, YKalaHHHIX B TabiuIle.

1.3 Ilpr nepeuuHO# ITOBEpKE aHANHM3AaTOP BO3BPAHIACTCH HITOTOBHTENIO ¢ H3NOXKEHHMEM
TIPHYMH BO3BpaTa I NPOBEIEHHS MEPOIPHATHH N0 HX YCTPAHEHHIO M MOBTOPHOIC IIPEABABICHHS.

1.4 IIpu mepromuveckoil noBepKe aHATM3aTOP BORBPAINACTCS MPEICTABHTEIIO 3KCILTYyATALIH-
OHHOH cIyX0H ¢ H3NMQKeHHeM IIPUYHH BO3BpATA 111 NPOBEISHH MEPOIIPHATHH 110 UX YCTPAHECHHIO H
NOBTOPHOFO NpeIbsABIECHHAS.

2 CPEXCTBA IIOBEPKH

2.1 Ilpu npoBeieHMM HOBEPKH IJOMDKHEL IPHMEHNTLCH CPEACTBAa H3IMEpeHHH, yKa3aHHEIE B
Tabnune 2.1.

Tabmuna 2.1 — CpencTea H3MepeHHH, HCIIONB3YeMEIE IIPH TIOBEPKE

HyHKT HanmenoBanne TaN0OHHOTO CPeaCTEA HIMEDPECHHH HIIH BCIOMOTATE/ALHOIO CPEACTRA

METOIHKH ROBCPKH, HOMED JOKYMEHTA, PCrNIAMCHTHPYHICI0 TEXHHYUMCCKHE TpeﬁOBBI{Ilﬂ K r‘[[l;:z:-
OOBEPKH CPEACTRBY, METPOJNOTHYECKHE H OCHOBHALIE TEXHHYCCKHNE XADAKTCPHCTHKR
T'ocynapctBennsle ctanaapTHele obpasnel (I'CO) aGcomoTHOro AaBleHHS
HacHIIIeHHBIX TTapos HedTenpoaykTor AJJHI1-10, ATHII-20, AJHII-30,
6.3.1-6.3.7 | AITHIT-40, AITHIT-50, AJJHII-100 (peractpamuontnsie Homepa 09.02.001,

09.02.002, 09.02.003, 09.02.004, 09.02.005, 09.02.006 B xaranore
3TanoHHbx Marepuanos BHUHMM). I'paruiial orHOCHTENBHOM NOIPEITHOCTH
AJTHII-10 +4 %, octanenux I'CO £2.5 % npu P=0,95

2.2 CpeactBa H3MepeHMii, IPHUMEHIEMEIE NPH IOBEPKE, ZOJDKHE! OHTH TMOBEPEHR ¥ HMETh
NeHCTBYIOMAE CBHOCTENLCTBA O HoBepke. OOpasmul, IpHMEHAEMEIC [IPH HOBEpPKe, NOKHEI OBITh
ATTeCTOBAHEL H UMETE NeficTBYIONIHE NacIopTa.

2.3 JonyckaeTcs TpPHMEHATH JApYTHe CTaHAapTHEEe ofpasnsl XHIOKOCTEH H cpedcTBa
H3MepeHHii, 10 TOYHOCTH M IIpe/ieiaM H3MEepeHHI He YCTYNaloIue YKa3aHHEIM.
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3 TPEBOBAHMA BE3OIIACHOCTHA

3.1 Tlpu npoBeneHMHE MOBEPKM JOIDKHE! OBITh cobmoaeHsl TpeGosanus «IIpaBii TEXHHIECKOH
SKCIUIYATALHK 3MEKTPOYCTaHOBOK MOTpebuTenei, a Taxke TpeboBaHua 6e30MaCHOCTH, H3NOXEHHEIC
B SKCIUTYaTallHOHHEIX JOKYMEHTaX IIOBEPSEMOro CPENCTBa HIMEPEHHH.

3.2 3anpemaercs co3gaBaTh B H3MEPHTCIBHOM CHCTEME  aHaIM3aTOpPa  JaBleHHe,
MpeBHINAIONIee BEPXHUHN peiesl HIMEPAEMOrO UM JaBIICHH.

4 YCJOBHS NOBEPKH

4.1 IIpn npoBeNeHHN MOBEPKH TOIKHEI GBITh COOIIONEHE! CACAYIOLIHE YCIIOBHA:

- TEMIIEPATYPa OKPYXAIOLIETO Bo3ayXxa, °C 20+£5
- OTHOCHUTENHHAA BIKHOCTE OKPY)XaIOIIEro Bo3ayxa, % 60+20
- atMocdepHoe JaBieHue, Klla 84...106

5 TIOATOTOBKA K ITOBEPKE

5.1 HeobxomuMo ybequThes B TOM, UTO TIpHMEHACMEIE ITpH nmoBepke obpasipt A/THII umeror
COOTBETCTRYIOIHE [IACTIOPTA.

5.2 TloBepsieMHii aHAIH3aTOpP AO/KEH GBHITH MOATOTOBNEH K paGore cormacHo TpeGoBaHHAM,
M3/I0KEHHBIM B €70 PYKOBOACTBE 1O 3KCILTyaTalliH.

5.3 Ilepex mpoBexeHHEM MOBEPKH aHANH3AaTOp HEOOXOAMMO BHUIECPKATH B IOMCIIEHHH IIPH
TeMIIepaType okpyxkawiuero Bozayxa (20+5)°C He menee 4 4acoB. ‘

5.4 Tlpn HeoBXOOHMOCTH CNEAYeT NPOBECTH IPEABAPHTEIBHYIO KAMHMOpOBKY HAaTUHKOB
JABIEHAS ¥ TEMIIEPATYPE! COTIACHO PYKOBOACTBY IO IKCILTYaTalMH HA aHANTH3aTOp.

6 TMNPOBEJAEHHE INOBEFPKH

6.1 Breuwnuii ocmomp

6.1.1 TIpu BHENIHEM OCMOTpE aHATH3ATOPA JODKHO OBITE YCTAHOBJICHO:

» COOTBETCTBHE KOMILUIEKTHOCTH H MapKHpPOBKH TpeGOBaHNAM TEXHAYECKOH NOKYMEHTAIHH,

« HAJIMYHE CBHACTENECTBA O MpebLIYINei NoBepKe (IPHU IIEPHOAHYECKOH NMOBEPKE);

+  OTCYTCTBHE MEXAHHYECKHX TOBPEXKICHHHN, 09aroB KOPPO3MH H APYTHX A€(PEKTOB, BIMAIOMMX
Ha IPaBWILHOCTh GYHKIHOHHPOBAHHA H METPOTIOrHYECKHME XapaKTePHCTHKH aHANIH34TOPA;

» OTICYICTBHE OCKOJIKOB, TpPEUIHH H JpPYTHX #AedeKkToB Ha [JHCIUICE AaHAIM3aTOpa,
3aTPYOHSIONIMX CUHTHBaHHE HH(popManyn.

6.2 Onpobosanue
6.2.1 Bxmo4uTh aHATH3ATOP.
6.2.2 Y6eauThcd B MOSBICHUH CHTHANA Ha IHCILIEE aHAIM3aTOpa.

6.3 Ilpesedernue noeepku
6.3.1 Onpenenenne OTHOCHTEILHOM NOTPEINHOCTH H3MEPSHHHA NaBJIEHHS HACKIIEHHBIX N1apOB.
Jina omnpejeneHHss OTHOCHTENBHON IOrPENIHOCTH H3MEPEHWil JaBlCHHs HACHINCHHHIX IIApOB B
KayecTBe [po0bl CileyeT HCTIONB30BATE CTAHXAPTHEIE 00pasibl abCONMOTHOTO AABTEHHS HACHIICHHBIX
napos AJIHII-10, AZTHII-20, AZTHII-30, AJHIT-40, AJTHII-50, AJJHIT-100 (perucTpauvoHHEIE
nHoMmepa 09.02.001, 09.02.002, 09.02.003, 09.02.004, 09.02.005, 09.02.006 B karanore ITaNOHHBIX
marepratop OI'YII BHUUM um.JI. . Menaeneera) UnM aHaIOTHYHEIE MM 10 METPOJIOTHICCKHM
XapaKTepHCTHKAM.

6.3.2 IloaroroBHThL aHaMH3aTOp K paboTe COMNACHO M. 2.5 PYKOBOACTBA I1¢ SKCILTyaTallHH.

6.3.3 OmnpelenuTh METOAOM JABOMHOrO BBOJA NpPOOH 3HAYeHHE a0CONOTHOrO JABIEHHT
HacHIHNEeHHHX mnapoB obpasua AJIHII, COOTBETCTBYIOLIETO HHKHEMY TMIpeleTy H3MepeHHH
aHATM3aTOPA, BRIMOMHUB OMEPAIHH, M3TOKEHHHE B MOApasfenel.2 pyKOBOACTBA IO IKCIUTyaTauHH
MOBEPACMOF0 aHAIH3ATOPA. -
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AHaM3aTOp aBTOMATHYECKHU, C HHTEPBAJIOM B OJIHY MUHYTY, IIPOM3BOJUT U3MEPEHUE JIABIICHUS
napos npoOsl. Korga 3HaueHHe JaBJICHHs NMapoB CTaOMIM3HPYETCS M PACXOXKIACHHE MEXIY TPEMS
TOC/IeIOBATEeNHEIMA  pe3ybTaTaMu u3MepeHuit He Oyzer npeseimaets 0,1 klla, mpouexypa
M3MEpEHHs aBTOMATMYECKH 3aKOHYMTCS. JUIs MHAMKAIMM 3HAa4eHHs aOCOIIOTHOrO JIaBNICHMS,
M3MEPSEMOr0 METOJOM JBOMHOIO BBOJA NMPOOBI, ClEAYeT YCTAHOBUTH PYYKY YNPABICHHS TaKAM
06pa30M, 4ToOBI Ha TUCIUIeE aHAJM3AaTOPa MOSBIIOCH coobmenue «Ptotl = (xxx.x) kPa». Ha HmkHel
CTpOKe JMCIUIEs TIPA 3TOM JIOJDKHO MOSBHThCS coobmenue «Prepare 2 nd» (IloarotoBsTe BTOPYIO
npo0y).

IToBTOpPHTH ONepanyy, u3ioxeHHsIe B 1 13-19 noapasaena 3.2 PykoBoacTBa 1O SKCILTyaTalluy,
ans Bropod mpo6sl AJJHIL. ITo 3aBepmieHMH HM3MEpEHHMH Ha HIDKHEH CTPOKE IMCIUIES MOSABUTCS
3HAYEeHHE M3MEPEHHOTO aHATM3aTOPOM aGCOIOTHOTO JABJIEHHs HACHIIIEHHEIX napos obpasua AJIHII
«Pabs=(xxx.x)» kPa.

6.3.4 Tlpu moBepke aHanM3aTOpa HEOOXOAMMO HCIOJB30BaTh HE MEHEE TPEX CTaHIAPTHBIX
obpasuos AJIHII, macmopTHbIE 3HA4YeHHsS KOTOPHIX PAaBHOMEPHO paCIpeleNIeHBl IO JHanasoHy
H3MEPEHHU, BKIIIOYast HIDKHUN W BEPXHHH Ipe/Iesibl H3MEPEHHH.

6.3.5 W3MepeHus ciieayeT IPOBOAMTH HE MEHee TpeX pa3 Juist Kaxaoro obpasua ['CO.

6.3.6. Onpenmenure cpenHee apudMeTHYEeCKOe pe3y/bTaToB #  W3MEPEHHH JaBJICHHA
HACHIIEHHBIX NapOB JIIs K&XI0r0 CTaHAapTHOro obpasma no popmyiie

g 1 n
P =;§Pab5i >

rae Papsi — pe3ysbTart i-ro u3MepeHus JaBieHHs HackmeHHbIX napo ['CO ananu3atopoM;
N — KOJIMYECTBO U3MEPEHHIt (HE MEHee TpeX). R

6.3.7 BhlumCIMTe 3HAYeHHMS OTHOCHTENBHON TOTPEMIHOCTH O aHAIM3aTopa BO BCEX
KOHTPOJIBHBIX TOYKaX 1o hopMyIe

6=P%P-"-100%
P

rae Parr — 3HadeHwe aGCOMIOTHOTO JaBIEHHs HACHINIEHHBIX IapOB, yKa3aHHOE B IAcIopTe
crangaptaoro obpasma AJTHIT

Pe3synbTaTsl IOBEPKH CYHTAIOTCS  IIOJOKHTENBHBIMH, €CJIM MaKCHMaJbHOE 3HA4YCHHE
OTHOCHTEJILHOM MOTPEIIHOCTH IIOBEPSEMOro aHAIM3aTOpa HE IPEBBIIAET 3HAYCHUSL 8, yKa3aHHOTO B
PYKOBOJICTBE IIO KCILTyaTallu{ Ha 3TOT aHAJIM3aTop.

6.3.8 Eciu oTHOcHTeIbHAs IOTPEIIHOCTh aHAJIU3aTOpa IIPEBBINIACT 0, To HEoOXOaUMO
IPOBECTH TEepeKaTMOPOBKY JaTduKa JaBICHHMs M JaT4dKa TEMIIEpaTypsl B COOTBETCTBHH C
PYKOBOJZICTBOM IO KCILTyaTaIlu¥ Ha aHAJIM3aTop.

6.3.9 Tlocne kaMMGPOBKH NAaTYAKOB AaHAIM3ATOP MOBTOPHO MPE/CTAaBIIAETCS Ha MOBepKy. Eciu
TONy4eHHblE pe3yJIbTaThl H3MEPEHHH He YNOBIETBOPSIOT HOpMHpyemoid B PO morpemHocTH
U3MEPEHHIA, TO aHAIIU3aTOp OpaKyIoT.

7 O®OPMJIEHME PE3YJIbTATOB IIOBEPKH

7.1 Ha aHanm3aTOop, NpW3HAHHBIA TOJHBIM IO pe3yNbTaTaM IIOBEPKH, OdopmiIseTcs
CBHJIETENIBCTBO O MOBEPKE YCTAHOBJIEHHON (hopMbl B cooTBeTcTBHH C TP 50.2.006-94.

7.2 Tlpu OTpUUATEIBHBIX pe3yibTaTaX IMOBEPKH aHAIM3aTOpP K MPHUMEHEHHIO HE JOINyCKaeTcs,
BBIIaeTcs u3Bemenue o HenpuroaHocty nmo [1P 50.2.006-94 ¢ yka3anueM MpUYuH.

Hayungriit corpyauux I'LIU CU s oot
«BHUUM um. J1. 1. Menaeneesa» %—)ﬁ“‘; O.C.BuTtkoBcKui
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OBIIHE IIOJIOKEHUA

Hacrosmas MeTouKa MOBEPKH PacIpOCTPaHIETCs Ha aHATH3aTOPHl JaBJCHHS HACHINEHHBIX
napos ERAVAP (B nanpHelineM - aHaNM3aTOpbl) U YCTaHABIHMBAET METOAMKY INEPBHYHOM H

NIEPHOAMIECKON TTIOBEPKH.
Cobmonerne TpeGoBaHHH HACTOALICH METONWKH, OOS3aTeNbHO IJIS BCEX MpENNpPHSTHH,

IPOBOJISAINHX IIOBEPKY.
ITepBuyHas moBepka MPOBOAUTCS IIPH BBIIYCKE U3 IPOM3BOACTBA, IEPHOANYECKAs IOBEPKA — B

IIPOLIECCE IKCIUTyaTallly aHaIU3aTOPOB.
MexnoBepounbIi HHTEpBaI — | TOA.

1 OIIEPAIIMH IIOBEPKH

1.1 Ilpu npoBeneHHH MOBEPKH NODKHBI ObITh BHUIOJHEHHI ONEPALMH, YKA3aHHBIE B TabIHIe

L.1.

Tabauna 1.1 — Onepanyu noBepky

Haunmenosanue onepanmii Homep IIpoBenenue onepanmii

IHyHKTa NpH NepBHYHOH NpPH NEPHOAHYECKOT
METOAHKH IOBEpKe NOBEpKe

Bremnuit ocMotp 6.1 Ja Ja
Omnpobosanne 6.2 Ha Ja
Onpenenerue aGCcoMOTHOM
HOTPEITHOCTH H3MepEHH
JIaBJI€HYs HACBINEHHBIX IapOB 6.3 Ja Jla
OdopMiIeHHE pe3yabTaTOB OBEPKH 7.1 Jla Ja

1.2 Tlosepka aHanu3aTOpOB IPEKpALIACTCS NPU NOJLYy4EHHH OTPUIATENLHOTO PE3yIBTATa IO
000MY 3 IIyHKTOB METOIMKH, YKA3aHHEIX B TabIHIIE.

1.3 Tlpu mepBHYHOM IIOBEpKE AHAIH3ATOP BO3BPALIAETCS H3TOTOBHTENIO C H3JIOKEHHEM
[pHUYUH BO3BPATa [ IPOBEACHHSA MEPONIPUATHH [0 MX YCTPAHEHHIO H IOBTOPHOTO MPENbABICHHUS.

1.4 Tlpn nepropuyeckoli MoBepKe aHATH3aTOP BO3BPALIAETCS MPEACTABUTENIO SKCILTyaTAIH-
OHHOH CITYXKOBI C U3JI0KEHUEM IIPHYMH BO3BPATA JUIs IPOBEAEHHS MEPONPHSTHIA 110 HX YCTPAHEHHIO
Y TIOBTOPHOTO NPEbSBIICHUS.

2 CPEICTBA IIOBEPKHU

2.1 Tlpu npoBefieHWM MOBEPKH JOJIKHBI NPHMEHATHCA CPEACTBA H3MEPEHMH, VKA3aHHEIE B
Tabmune 2.1.

Tabmuua 2.1 — Cpenctsa u3aMepeHHif, HCHONb3yeMble DM TIOBEPKE

Mysxr HamnmeHoBaHHe 5Ta/I0HHOT0 CPEACTBA U3MEPEHHS HJIH BCNOMOTATEbHOIO CPEACTBA ) —
METOAHKH MOBEPKH, HOMEP AOKYMEHTA, PErJIAMEHTHPYIOLIEr0o TEXHUYECKHE TPeGOBaHHS K ql:mue
NOBEPKH CPENCTBY, METPOJICTHYeCK1ie H OCHOBHbIE TEXHHYECKHE XapaKTePHCTHKH

Crannaptasie 06pa3sie! aGCOMIOTHOrO JaBNEHHS HACHIIEHHEIX apOB
HedTenpoxykToB AJTHII-10, AZTHII-20, AZTHII-30, AJTHII-40,

6.3.1-6.3.7 | AITHII-50, AJTHII-100 (perscTpanuoHHble HOMepa 09.02.001, 09.02.002,
09.02.003, 09.02.004, 09.02.005, 09.02.006 B KaTaTOre STATOHHBIX
Matepuanios BHUWM). ["'pauuns! otHOCcHTeNbHOM norpemsocty AJTHII-10
+4 %, octansueix 'CO +2.5 %

2.2 Cpenctsa M3MepeHHit, IPUMEHSACMBIC TIPH IIOBEPKE, JOKHBI OBITh [IOBEPEHbl U UMETH
AEHCTBYIOIIHE CBUICTENBCTBA O MoBepke. OOpasiubl, NPUMEHsEMblE TIPH TTOBEPKE, JOJDKHEI OBITH
aTTeCTOBaHE! ¥ HMETh JeHCTBYIOUINE AaCIopTa.

2.3 Jlomyckaercsi NpHMEHATh IpYrMe CTaHZapTHBIE OOpPasUBl KUAKOCTEH M CpEnCTBA
H3MEPEHHH, 10 TOYHOCTH H IIPEEIaM H3MEPEHHH He YCTYNAIONINE YKa3aHHBIM.
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3 TPEBOBAHUS BE3OIIACHOCTH

3.1 Ilpu mnpoBeneHMH TOBEpKH HODKHBI OBITH coOmoneHbl TpeboBanmsa "[IpaBuin
TEXHHYECKOM OKCIUIyaTal[id OSJIEKTPOYCTaHOBOK moTpebuTened", a Takxke TpeboBaHUA
0€30MI1aCHOCTH, U3JI0XKEHHBIE B OKCILTYaTallHOHHBIX JOKYMEHTaX ITOBEPAEMOTO CPECTBA H3MEPEHHH.

3.2 3ampemjaercs co3gaBaTh B M3MEPUTEIBHOH CHCTEME aHauM3aTopa JaBlICHHE,

IPEBHIIAIOIIEee BEPXHHUH ITpeel H3MEPSIEMOTr0 M JaBIECHHUS.
4 YCJIOBUs IIOBEPKU

4.1 Tlpu NpoBENEHHH NOBEPKH JODKHEI OBITH COOMIONCHE! CISAYIOIHIE YCIOBHS:

- TEMIIEpaTypa OKpY>KaroIero Bo3ayxa, °C 20+5
- OTHOCHTEIbHAs BIAKHOCTH OKPYXKAIOIIEro Bo3ayxa, % 60+20
- atMocepHOe naBienue, klla 84...106

S HNOAIOTOBKA K IIOBEPKE

5.1 Heobxomumo yOemuThCsS B TOM, YTO IpHMeHsieMBle [IpyU moBepke o0pasusl AJ[HIT umeroT
COOTBETCTBYIOIIHE ITACIIOPTA.

5.2 TloBepseMsblif aHAIM3aTOP DOJKEH OBITH OATOTOBJEH K paboTe COrnacHo TpeGoBaHusM,
H3JI0XKEHHBIM B €T0 PYKOBOJICTBE I10 3KCILIyaTalHH.

5.3 Ilepen mpoBexeHHEM IIOBEPKH aHATH3ATOP HEOOXOIUMO BBIAEPXKATh B IOMEIIEHHH NPH
TeMIIEpaType OKpyxaromero Bo3ayxa (20£5)°C He MeHee 4 9acoB.

5.4 [Tlpu HeoOXOOMMOCTM ClENYeT NPOBECTH NPEABAaPHTEIbHYIO KaluOpOBKY JaTYMKOB
J@BJICHUS U TEMIIEPATYPhl COTNIaCHO PYKOBOJACTBY IO IKCIUTyaTalluy Ha aHaIH3aTop.

6 ITPOBEJEHHE IIOBEPKU

6.1 Buewnuii ocmomp

6.1.1 Ilpu BHEIIHEM OCMOTpE aHAIM3ATOPa HODKHO OBITh YCTaHOBJIEHO:

e COOTBETCTBHE KOMILIEKTHOCTH H MapKUPOBKH TpeOOBAHHAM TEXHHIECKOM TOKyMEHTAIIUH;

o HaIM4Me CBHICTENBCTBA O MPEABLIYLIEH IOBEPKE (IIPH NEPHOIUIECKOH ITOBEPKE);

+ OTCYICTBHE MEXaHWYECKUX MOBPEXICHUM, 0YaroB KOPPO3HH U JAPYTHX He(eKTos,
BIMIOIMX Ha [PABWIBHOCTE (YHKIHOHMPOBAHMA M METPOJIOTHYECKHE XapaKTEPHCTHKH
aHanu3aTopa;

e OTCYTCTBHE OCKOJIKOB, TDEIUMH M JpyruX JAe(eKToB Ha JHCIUIee aHAH3aTopa,
3aTPYQHSIOIIMX CUMTHIBAaHUE HHDOPMALIUH.

6.2 Onpobosarue
6.2.1 BKIIOYHTH aHAH3ATOD.
6.2.2 Y0OenuThcs B NOSABICHHY CHTHANA HA NUCILIEE AHATH3ATOPA.

6.3 Ilpogedenue nosepxu
6.3.1 Onpenenenue abCcoMOTHOM MOTPEIIHOCTH U3MEPSHHH 1ABNEHHS HACHIIIEHHBIX TIAPOB.
Jns onpenenerus aGCOMOTHON IOTPEIIHOCTH U3MEPEHMH [aBEHHS HACHINEHHBIX [ApOB B

KadecTBe MPOGBI HCIIONB3YIOT CTaHAapTHBIE 00pa3ibl a0COMIOTHONO IaBIEHHs HACKHINEHHBIX IapOB
AJTHII-10, AZTHII-20, AITHII-30, AJTHII-40, ATHII-50, AJTHII-100 (perucTpauuoHHbIE HOMepa
09.02.001, 09.02.002, 09.02.003, 09.02.004, 09.02.005, 09.02.006 B Karamore 3TATOHHBIX
marepuano ®I'VII BHUMM um.JI.Vi.Menneneesa) Wik aHAIOTHYHBIE MM IO METPOIOTHYECKHM
XapaKTepHCTHKaM.

6.3.2 Tlpucoemunure cocyn ¢ obpasuom AJIHIT x BXomHOMy mTymEpy aHaI{3aTopa Tak,
4TOOB! BXOZHAs TPyOKa MOTPY3MIach B JKHAKOCTS. Ha BBIXOJHOM ITyLepe 3aKPEmUTh BXOIILIYIO B
KOMIUTEKT IIOCTaBKM aHATH3aTOpa CIMBHOM KOHTEHHED.
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6.3.3 Ha ceHcopHOM [uCIUlee aHaIM3aTOpa BBICTaBbTE HasBaHume obpasma AJIHII,
KOJIMYECTBO Cepuil H3MepeHHil U (popMyITy, T0 KOTOPO# OyIeT MPOU3BEEH pacyerT.

6.3.4 Haxmure xkHonky RUN. M3mepenus npoxoasT B aBTOMaTHYECKOM PEXHUME.

6.3.5 Ilocne mpoBeneHHs Bcex olepanuii C IUCIUIEsS aHAIH3aTOpa CUHTAHTE IOIyYEeHHOE
3HayeHue abCcoMOTHOro AaBieHus HacsnneHHbIX TapoB AJTHIT - P (Pgps Ha qUcCILICe aHAJTH3ATOPA).

Ilpu moBepke HeoOXOAMMO HCIHOJB30BaThH HE MEHEE TPEX CTaHHApTHHIX oOpasmos AJIHII,
[acIOPTHEIC 3Ha4eHHS KOTOPHIX PaBHOMEPHO paclpeleNeHbl [0 JUana3oHy W3MEpeHHH, BKIII0Yas
HIDKHUH W BepXHMH mpenens! u3MepeHuil. CraHmapTHBIE 00pasimbl IO 3HAYEHHIO aBJICHHS
HACHIIEHHBIX NapOB MOTyT OBITh ONH3KHMH IO 3HAYEHHIO K [Hama30Hy pa0OYHX JaBJICHHIA,
HHTEPECYIOIUX MOJIb30BarTesd. 3Mepenus cienyeT NpOBOXUTH HE MEHee IATH pa3. U KaXIoro
obpazna I'CO.

6.3.6 Ompenenute cpenHee apH(bMETHYECKOE pE3YIbTaTOB # HW3MEPEHHH [aBIeHHUS

HACHIIEHHBIX TapoB 110 GopMyIie

— 1 n
P=—-)P.

rae Pj — pesynsrar i-ro u3MepeHus aHAIM3aTOPOM JaBIEHHS HACHIIIEHHBIX TIapOB;
Il — KOJIM9ECTBO U3MEPEHHIA (He MEHee IISTH).

6.3.7 BobluECIMTE 3HAYEHHS OTHOCHTENBHOM IIOIPEIIHOCTH O, aHAIM3aTOpa BO BCEX
KOHTPOJBHBIX TOUKaX IO GpopMyrie

5.=P—"—:13r--100%
P

rae Pyrr — 3HaueHHe aGCOMOTHOTO [aBEHHS HACHIIEHHBIX MApOB, YKA3aHHOE B NACHOPTE
cTaHmapTHOro obpasma AJTHII.
Pe3ynbraTel NOBEpKH CYHMTAIOTCA MOJOXKUTENBHBIMHM, €CIM MAaKCHUMAJbHOEC 3HAYCHHE
OTHOCHTEJIFHOH NMOTPEITHOCTH IIOBEPAEMOT0 aHATM3aTOpa HE NPEBHINAET 3HAYEHHUS O, YKa3aHHOTO B
PYKOBOJICTBE IO 3KCIUTyaTalluH Ha 3TOT aHAIM3aTOp.

6.3.8 Ecmu oTHOCHTENbHas MOIPEMIHOCTh AHANM3aTOpa IIPEBBONAET O, TO HEOOXOIUMO
IPOBECTH MEPEKANMOPOBKY JaTdWKa IaBICHHS M JaTYAKa TEMIIEPATypbl B COOTBETCTBHH C
PYKOBOJICTBOM IO 3KCILTyaTalluy Ha aHAIH3aTOp.

6.3.9 TIlocne xamuGpOBKM JAaTYHKOB aHAIM3ATOP IOBTOPHO INPEACTABISETCS Ha MOBEPKY.
Eciu nonmydeHHBIE pe3ynbTaThl H3MEPEHHH IIOBTOPHO HE YIOBIETBOPSIOT HOPMHpYeMod B PD
HOTPEIHOCTH, TO aHAJIM3aTOp OPaKyoT.

7 O®OPMIJIEHME PE3YJIbTATOB IIOBEPKH

7.1 Ha aHanusatop, NpH3HaHHBIA TOZHBIM [0 pe3yJbTaTaM IIOBEPKH, O(OPMIIIETCS
CBHJETENIBCTBO O IIOBEPKE YCTaHOBJIEHHOH GopMBI B cooTBeTcTBHH ¢ ITP 50.2.006-94.

7.2 Ilpu OTpHULATENBHBIX PE3y/bTaTaX NOBEPKH aHAIM3aTOP K IPUMEHEHHIO He JOMyCKaeTCs,
BBIIAETCs U3BEIIECHKE 0 Henpuroanocty 1o ITP 50.2.006-94 ¢ yka3zaHueM npudmH.

Hay4neri cotpymuux LI CU 7
«BHUVM um. [T. Y. Menaeneesa» ///}gﬂff""”j O.C.BuTkoBcKHit
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OBIIHE NOJOXEHUA

HacTosInasi MEeTORHKA TIOBEPKH DPAaCIpPOCTPAHAETCS Ha aHaIM3aTOPBl JABJEHHS HACHICHHBIX
napos notogHsie RVP-4 (B nanpueimemM - AHAITU3ATOPHI) ¥ YCTAHABIMBACT METONVKY IIEPBHYHON 1
[IepUONNIECKON IIOBEPKH.

Cobmonenne TpeGOBaHUil HACTOSIIEH METONMKHM, OOS3aTENBHO I BCeX TIpeIPHATHH,
IPOBOISIIHIX IOBEPKY.

IlepBuyHAas IOBEPKA IPOBOJMTCS TIPH BHIMYCKE U3 IIPOU3BOJICTBA, IEPHOAMIECKAs IOBEPKA — B

IpoLecce SKCILTyaTalli aHaIU3aTOPOB.
Mex1oBepoYHbIH HHTEpPBaT — 1 rof.

1 OIIEPAIIMM TIOBEPKH

1.1 Tlpu npoBeneHu: OBEPKH JODKHEI OBITh BHIIOTHEHb! ONIEPALIMY, yKa3aHHBIC B Tabmune 1.1.

Ta6muua 1.1 — Onepanyu NOBEPKH

HanmenoBanue onepanuii Homep IpoBenenne onepanmii
NyHKT2 NpH NEPBHYHON | HPH NEPHOIHYECKOH
METOHKH noBepKe noBepKe

Bremnuii ocMOTp 6.1 Ja Ja
Onpoboanue 6.2 Ha Ja
Omnpenenesye OTHOCHTEIbHOM
NOTPEIHOCTY U3MEPEHHH
JIaBJICHUS HaCBIIEHHEIX 1apOB 6.3 Ja Jla
OdopmieHne pe3yIbTaToB IOBEPKH 7.1 Jla Ja

1.2 TloBepka aHan®3aTOPOB NPEKPAINAETCS IIPY IOTYyIeHHH OTPUIATEIHLHOrO pe3yIbTaTa Io
MO60MY U3 IIyHKTOB METOLUKH, YKa3aHHBIX B TaONHIIE.

Ipy mepBHUYHOM [OBEPKE aHATM3aTOP BO3BPAMIAETCS H3TOTOBUTENIO C H3JIOKEHUCM IPHUYHH
BO3BparTa UL IIPOBEICHUS MEPONPHATHH [0 UX YCTPAHEHUIO ¥ IOBTOPHOTO NPEABABICHHS.

IIpu mepHOIUIECKOil TOBEPKE aHATM3aTOP BO3BPAIIAETCS MPEACTABATENIO SKCILIyaTalli-OHHOH
CTyXOBl C K3IOXKEHHEM IPUYHH BO3BpaTa /i NPOBEJCHMS MEPONPHUATHH IO MX YCTPAHEHHIO U
ITOBTOPHOI'O NIpEIBABICHHS.

2 CPEJACTBA IIOBEPKH

2.1

I[lp4 mpoBeqeHHM IIOBEPKH JOJDKHBI IPUMEHATHCS CPENCTBA M3MEPEHHUH, yKasaHHBIC B
Tabnune 2.1.

Tabnuna 2.1 — CpecTBa U3MEPEHHUH, HCIIOJIL3YEMBIE IIPH MIOBEPKE

l'Iymcr HauMeHOBaHHE 3TAJIOHHOTO CpeacTrea H3MEpEeHHUs HIH BCIIOMOraTeJibHOro CpeACTBa NOBEPKH,
METOAHKH HOMEP NIOKYMEHTAa, PErjiaMeHTHPYIOLIEro TEXHHYECKHE Tpeﬁonamm K CpeJCTBY, METPOJIOTHYECKHE
MOBEPKH ¥ OCHOBHbI€ TEXHHYECKHE XapaKTePHCTHKH
4.1 TepMomeTp nabopaTopHblil pryTHei TJI-4-2"c quanasoHoM u3Mmeperu# ot 0 xo 55 °C,
abcomoTHas nmorpemHocTs +0,1 °C
Turpomerp BUT-2 ¢ puamaszoHom wu3mepeHuit ot 10 go 100 %, abcomrotHas
HOTPEemHOCTh £5 %
Bapomerp-anepoun BAMM-1 ¢ nuamasonom wu3Mepenuit or 80 mo 106 «klla,
abcomotHas norpemsocts +0,2 xlla
Cranmaptaeie obpasusl  ('CO) abcomroTHOro [JaBieHHMS HACHIIIEHHBIX IIapoB
"edTenponykros AJTHIT-10, ATHII-20, AIHII-30, AJTHIT-40,AJTHII-50, ATHIT-100
6.3.1-6.3.7 | (peructpamuonnsie Homepa 09.02.001, 09.02.002, 09.02.003, 09.02.004, 09.02.005,

09.02.006 B xaTamore STaynoHHBIX MarepuanoB BHUKM). I'panuubl OTHOCHTENbHOH
norpermrocta AJTHIT-10 +4 %, octanphbix I'CO £2,5 % npu P=0,95
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2.2 CpencTBa M3MepEHUH, IPUMEHseMble IIPH IOBEPKE, JODKHBI ObITH IOBEPEHBI H MMETH
JeCTBYIOIME CBUIETENHCTBA O MoBepke. OBpasubl, IPHMEHAEMEIE IIPH NOBEPKE, NODKHBI OBITH
aTTECTOBAHbI ¥ UMETh AEHCTBYIOMME MACIOPTa.

2.3 JlomyckaeTcss HpHMEHSTH ApyrHe CTaHJApTHBIE OOpasubl JKMAKOCTEH M CpEACTBa
H3MEPEHHUH, 10 TOYHOCTH M MPEeiaM U3MEPEHUH He YCTYNaroMmue yKa3aHHbIM.

3 TPEBOBAHWA BE3OITACHOCTHU

3.1 Ilpu mnpoBeneHWH IIOBEPKH [OUKHBI OHTh cobmoneHsl TpeGopanus "Ilpasui
TEXHHYECKOH  OSKCIUTyaTalluM  OIeKTPOYCTAHOBOK norpebuTenei”, a Takke TpebGoBaHHS
6€30IaCHOCTH, M3JI0XKEHHBIE B KCILTYaTAlIHOHHEIX JTOKYMEHTaX IIOBEPSIEMOro CPECTBA H3MEPEHHH.

3.2 3ampemaercs co3maBaTh B HM3MEPUTENPHOM CHCTEME aHaIM3aTopa JaBJICHHUE,

IIPEBBINIAIONIEE BCpXHHﬁ MNPENEII U3MEPSAEMOro UM IaBJICHHA.

4 YCJIOBHJ IIOBEPKH

4.1 Ilpu npoBeneHHH NOBEPKU TODKHBI OBITH COOMOAEHHI CIEAYIOMKE YCIOBHS:

- TEMIIEpaTypa OKPY)Karomero Bo3ayxa, °C 20+5
- OTHOCHTEJIbHAS BIAXXHOCTH OKPYXKAIOLIEro BO3AyXa, %o 60+20
- atMocdepHoe naBienue, klla 84...106

5 TIOATI'OTOBKA K IIOBEPKE

5.1 Heobxomumo yGequThes B TOM, YTO IIpUMEHseMble IpU nosepke obpasusl ATHIT umerot
COOTBETCTBYIOLIHE NTaCIOpTa.

5.2 TloBepsieMblii aHAM3aTOP HOJDKEH OBITH OATOTOBIEH K paboTe cOraacHo TpeOOBaHMSAM,
H3JI0KEHHBIM B €70 PYKOBOJCTBE 11O 9KCILIyaTallky.

5.3 Ilepexn mpoBeeHHEM MOBEPKH aHAIH3ATOP HEOOXOMHUMO BBIAEPXKATh B IIOMEILEHUH IIPH
TeMIeparype okpyxatomero Bozayxa (20+5)°C He MeHee 4 9acoB.

6 TIPOBEJEHME IIOBEPKH

6.1 Buewnuii ocmomp

6.1.1 Ilpu BHEmIHEM OCMOTpE aHATH3aTOpa JODKHO OBITH YCTaHOBIEHO:

e COOTBETCTBHE KOMIUIEKTHOCTH M MapKHPOBKY TpeOOBaHUAM TEXHUYECKOH JOKYMEHTALIUH;

o HaIW4He CBUIETENBCTBA O NPEABIIYLIEH MOBepKe (IpH NEPHOAUIECKOH MOBEPKE);

o OTCYICTBHE MEXaHWYECKHX IOBPEKIEHHUH, O0dYaroB KOPPO3HMHM H JpYrux OedexTos,
BIMSAIOIIMX Ha NPaBWIBHOCTh (YHKIHOHUDOBAHHS M METPOJOTHYECKHE XapaKTEPUCTHKH
aHaIU3aTopa;

e OTCYICTBHE OCKOJKOB, TpEIMMH H JpYrux JedexToB Ha [JUCIUIEe aHalIH3aTopa,
3aTPYAHSIOMHUX CYUTHIBaHHE HHDOpMAIIH.

6.2 Onpobosanue
6.2.1 BIIOYMTH aHAIU3ATOP.
6.2.2 Ybenurscs B NOSBIECHAH CUTHANA Ha JAUCIUIEE aHATTM3aTOPA.

6.3 Ilpogedenue nogepku
6.3.1 OmnpeneneHue OTHOCUTEILHON IOIPELTHOCTH U3MEPEHHUH NaBIEHUS HaChIIEHHBIX [IAPOB.
Jlns ompezneneHus OTHOCHTENBHON MOTPEIIHOCTH U3MEPEHHUM NaBleHUs HACHIIEHHBIX NapOB B

KayecTBe IHpOOBl CIENyeT HCIONb30BaTh CTaHTapTHBIE OOpasisl abCOMIOTHOTO —[JaBIEHHs
HacHIUEHHBIX mapos AJIHII-10, AJHII-20, AJHII-30, AJHII-40, AJHII-50, AJTHII-100
(peructpanuonnsie Homepa 09.02.001, 09.02.002, 09.02.003, 09.02.004, 09.02.005, 09.02.006 B
Kartanore 3TaJIoHHbIX MaTepHanoB OI'VII «BHUUM um.JI.M.MenneneeBa») UiIu aHaIOTHYHEIE UM
10 METPOJIOTHYECKUM XapaKTEPHCTHKAM.
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6.3.2 OTKIIOYHATE aHATH3AaTOp OT MOTOKA HedTenpoxykTa. IIpomoiite TpyGOIPOBOS BXOAHOM
nuEMM H Kamepy mpoGoi I'CO. C momompro MmTylepa C HAaKWIHOH TaiKod M YIUIOTHEHHEM
NIPHCOEMHATE Yepe3 BXOMHOM KiamaH KoHTedHep ¢ 'CO. Onpenemuts 3Ha9eHHE abcomoTHOrO
naBneHus HachmeHHBRX napoB I'CO cormacHo m. 7.1-7.4 pyKOBOACTBa IO SKCILTyaTallHy
aHaM3aTopa.

6.3.3 Tlocme mpoBemeHMs BCEX OIepaluili C JUCIUIES aHAM3aTOpa CYMTAATE MOTYYECHHOE
3HaueHHe abCOMIOTHOTO AaBieHus HackmeHHbIX 1apoB ['CO — Pjyps.

6.3.4 Tlpu moBepke HEOGXOAUMO HCIONB30BATH HE MEHEE TPeX cTanAapTHEIX o6pasuos ['CO,
IIaCTIOPTHEIE 3HAYEHHS KOTOPHIX PABHOMEPHO DPACIpelelIeHbl O JHaNa30Hy M3MEPEHHH, BKIIOYas
HWXHHH ¥ BepxHMH mnpenensi u3MepeHud. CraHmapTHele 00pasibl [0 3HAYEHHIO MAaBJICHUSA
HACHIIIEHHBIX IAPOB MOTYT OHITh OIM3KHMH 110 3HA9eHHIO K JHana3oHy paGouuX aBlIeHHH,
HHTEPECYIOIIUX IOJb30BaTeNs. V3MepeHus ClIelyeT NPOBOJWTL HE MEHee TpeX pa3 Ml KaXIoro
obpazua I'CO.

6.3.5 Omnpenenure cpexHee apu(METHYECKOE pe3ylAbTaTOB /1 H3MEPEHHH [aBIeHHUS
HACHINIEHHEIX IAPOB ISl KAYKOT0 CTaHapTHOro obpasua mo popmyie

— 1 n
P=—)P
n; absi >

rae Papsi — pesynbrar i-ro usMepenus naeieHus HackmeHHEX napoB I'CO ananasaTopom;
N — KOJIMYIECTBO H3MepeHuil (He MeHee TpeXx).

6.3.6 BrrumcnuTe 3HAYEHHS OTHOCHUTENBHOM MOIPEIIHOCTH o , aHajgM3aTopa BO BCeX
KOHTPOJIBHEIX TOYKax I0 opmyiie

5i=-1-)_—_1)ﬂ.100%
P

rae Py — 35aUeHHe abCOMOTHOrO JaBIEHNS HACKIIEHHEIX TapOB, yKasanHoe B macnopre ['CO.
PesynpTaThl IIOBEPKM CYMTAIOTCA IOJIOXKUTENBHBIMH, €CJIH MAaKCHMaJbHOE 3Ha4yeHHe
OTHOCHTEJILHOM OrPEMHOCTH IIOBEPSIEMOrO aHaIM3aToOpa He NPEBHINIAET 3HAYCHHUS 8, yka3aHHOTO B
PYKOBOICTBE IO 3KCIUIYaTal[K Ha 3TOT aHAIH3aTOP.

6.3.7 Ecmu OTHOCHTENbHAas MOTPENIHOCTs AHANM3ATOPa NPEBEIMAET O, TO HEOGXOTUMO
[POBECTH IEPEeKaTHOPOBKY MOaTYMKa JaBIEHMS MU [JaTddKa TeMIepaTypsl, CorigacHo m. 9.2
PYKOBOJCTBA IO SKCIUTyaTaIlly aHAIH3aTOpa.

ITocne xanuOpOBKM AATIMKOB aHAIM3aTOP IIOBTOPHO IpEJCTaBisieTCSs Ha IIOBepKy. Eciu
IOJly9eHHBIE pe3yJbTaThl M3MEpPEHHH He YIOBJETBOPSIOT HOpMHpyeMod B PO morpemsocTtu
H3MEPEHHH, TO aHAIH3aTOp OPaKyIoT.

7 O®OPMJIEHHE PE3YJIBTATOB IIOBEPKH

7.1 Ha ananmu3aTop, NpH3HAHHBI TOMHBIM IO pe3yibTaTtaM IIOBEpKH, odopmisercs
CBHJIETEIBCTBO O MIOBEPKE YCTaHOBNEHHOM (hopMmbl B cooTBeTcTBHH ¢ TP 50.2.006-94.

7.2 Tlpu oTpHIATEIBHBIX PE3YJIbTaTaX NOBEPKH aHAIM3aTOp K IPHMEHEHHUIO HE JOIyCKaeTCs,
BBIJAETCS U3BeIeHHe 0 HenpurogHocty 1o TP 50.2.006-94 ¢ ykazaHueM IpUduH.

Hayunriit corpymaux ['TIU CU KD g
«BHUM um. 1. Y. Menneneesay 4 //27«_4—4——/7 O.C.BuTkoBcKui
Su

7 .
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ITpunoxenue 1
AmnanuzaTtopsl gasieHus HachleHHbXx napoB Minivap VPSH Xpert u VPXpert. Meronuka moBepku

AHAJIU3ATOPBI JABJIEHUS HACBIINEHHBIX ITAPOB
MINIVAP VPSH Xpert u MINIVAP VPXpert

METOJHUKA IIOBEPKH
MIT 231-0019-2012

PyxoBomutens otaena 'IIU CU
OI'VII «BHUVIM um.[I.M1.Menneneena"

/E& —=——=—~_ _ BHIopobei

Canxt-TlerepOypr
2012
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1 OBIIME IIOJOXEHUS

1.1 Hacrosmas MeTOAHMKAa TIOBEPKH pACIpOCTPAHSAETCS Ha aHaIM3aTOPHl [aBJICHHS
HacHIEeHHEX apoB MINIVAP VPSH Xpert, MINIVAP VPXpert (B najpHeHIIeM - aHATU3aTOPH) U
yCTaHABIMBAET METOMUKY IIEPBUYHOM U NEPHOTMIECKOH IIOBEPKH.

1.2 HHaTrepBan MeXAy IoBepkamMu — 1 TOxI.

2 OIEPAIIMU IIOBEPKH

2.1 Tlpu npoBeneHAr NOBEPKH IOIDKHEL GBITH BEIIOIHEHE! OIIepAIiy, yKa3aHHEIe B Tabmane 1.1.

Ta6muma 1.1 — Onepanuy NOBEPKH

HaunmenoBanue onepanmii Homep IIpoBeneHue onepanui
IyHKTa NpY NepBUYHON | IPH NepPHOAUYECKOH
METOAUKH noBepKe OBEpKe

Bremnuit ocMoTp 7.1 Ja Ja
OmnpoboBanue 7.2 Ha Jla
IToxTBepxIeHNE COOTBETCTBUS 7.3 Ja Ha
IPOrpaMMHOIr0 06ecIedeH s
OmnpeneneHue OTHOCUTENBHOR 7.4 Ja Ha
IIOTPENTHOCTH U3MEPEHUH
JTaBIICHUS HACHIIIEHHBIX I1apOB
OdopmireHrE pe3yIbTaTOB NOBEPKU 8 Ha Ja

2.2 TloBepka aHAIM3aTOPOB IIPEKpaITaeTCs IPH MOITYyYSHUH OTPUIATEIBHOIO Pe3ynbTaTa II0
M060MyY M3 IYHKTOB METOIMKY, YKa3aHHEIX B TaOIHIIE.

2.3 Tlpm mepBUYHOM ITOBEpPKE AaHAIW3AaTOP BO3BPANIAETCS H3TOTOBUTEIIO C H3JIOXEHHEM
[IPUYHH BO3BpATa I POBEICHHUS MEPOIIPUATHIA 110 UX YCTPAHEHHIO M IIOBTOPHOTO IPEABIBICHHIS.

2.4 Tlpu mepHOIMYECKOM IOBEpKE aHAIH3aTOP BO3BpAINAeTCs IIPEICTABUTENIO SKCILTyaTaly-
OHHOM CIIY>XOBI C M3JI0KEHHEM IIPAIMH BO3BpATA IJIS IPOBEAEHHMS MEPOIIPHUATHH 110 KX YCTPaHEHHIO
U TIOBTOPHOTO MIPEIbSBICHUS. '

3 CPEIACTBA IIOBEPKH

3.1 Ilpm mpoBeneHWH ITOBEPKH IOJDKHEI IPUMEHSTHECS CPENCTBA H3MEPEHHH, yKa3aHHEIE B
Tabnue 2.1.

Tabnuma 2.1 — CpencTBa H3MEpEHHUH, HCIIOIH3YEMEIE IIPH ITOBEPKE

IMynkr HaumMeHOBaHHE 3TAJIOHHOTO CPEACTBA H3MePEeHHUsI HJIH BCIIOMOraTelbHOr0 CPeACTBa Mpune
METOAMKH NOBEepPKH, HOMep AOKYMEHTA, PerIaMeHTHPYIOLIero TeXHHYecKne TpeGoBaHuUs K :;H"e
MOBEPKH CPEICTBY, METPOJIOrHYeCKHe H OCHOBHBIE TEXHHYECKHE XaPAKTEPHCTHKH

CrannapTHBIe 00pa31bl a0COMIOTHOTO TaBICHUS HACHINEHHEIX IIAPOB
HedTenpoxykros ATHII-10, ATHII-20, AJTHII-30, AJTHIT-40,
7.4.1-7.4.5 | AOHII-50, AJTHII-100.

I'parnner otHOCHTENBHOM norpemHocTH AJJHII-10 +4 %,
ocraneHEIX 'CO +2.5 % npu P=0,95

3.2 Cpezncrta m3MepeHUH, IPUMEHSIEMEIE NIPU IIOBEPKE, NOJDKHBI OBITH MOBEPEHE U MMEThH
JEUCTBYIOIME CBUAETENBCTBA O IoBepke. OOpasmel, MpUMEHsIeMBIe IIPU [TOBEpPKE, HOJDKHEI OBITH
aTTECTOBAHEI ¥ MMETh JeHCTBYIOIIHE ITacopTa.

3.3 JlomyckaeTcs NMpHMEHSTh APYIHe CTaHIApTHEIE OOpAaslbl JKUAKOCTEH, He yCTYNAIOIIHe
YKa3aHHBEIM II0 TOYHOCTH U IIpeeIaM U3MEPeHuUA.
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4 TPEBOBAHMUS BE3OITACHOCTH
4.1 Tlpm mnpoBeNeHHMM TIOBEPKHM MOJDKHEL OBITH cobmomeHsl TpeboBanua "IlpaBmi

TEXHUYIECKOM  SKCIUIyaTallid 3JIEKTPOYyCTAHOBOK IOTpebureneil”’, a Tawke TpeOoBaHMA
6€30IaCHOCTH, U3JI0)KEHHBIE B HKCIUTYyaTAIIMOHHEIX OKYMEHTaX II0BEPSIeMOro CPECTBA H3MEPEHHHM.

5 VYCJIOBHA IIOBEPKHA

5.1 Ilpu npoBeIeHUH IOBEPKH JOIKHEI OBITH COOMIOAEHE! CIIEIYIONIHE YCIOBHS:

- TeMIIepaTypa OKpy»Karomero Bo3ayxa, °C 20+£5
- OTHOCHTEIbHAS BI)KHOCTH OKPYKAIOIIEro Bo3yxa, %o 60£20
- aTMocepHoe naBienue, xlla ot 84 no 106,7

6 IIOATI'OTOBKA K IIOBEPKE

6.1 Heobxomumo yOemUTHCS B TOM, UTO IIpUMEHsIeMbIe IpH noBepke obpasusr AJJHIT umeror
COOTBETCTBYIOIIHE ACIIOpPTa.

6.2 TloBepsieMblif aHAIN3ATOP NOJDKEH OFBITH OArOTOBIEH K paboTe COTNIaCHO TpeOOBaHUM,
H3JIOKEHHBIM B €r0 PYKOBOJCTBE IT0 SKCILTyaTallHlH.

6.3 Ilepen mpoBeZeHUEM IIOBEPKH aHANH3aTOp HEOOXOAMMO BBLIEPXKATh B IIOMEIIEHHWH IIPH
TeMIlepaType okpykaromero Bo3ayxa (20+5)°C He MeHee 4 gacos.

6.4 Tlp HEOOXOOMMOCTH CIEAYyEeT INPOBECTH IPEIBAPUTENBHYIO KaTHOPOBKY IaTYUKOB
JIaBJIEHUS ¥ TEMIIEPATypHI COIIaCHO PYKOBOJCTBY IO 9KCILIyaTallud Ha aHaJIA3aTop.

7 TIPOBEJEHME IIOBEPKHU

7.1 Buewnuii ocmomp

7.1.1 Ilpu BHeUnIHEM OCMOTPE aHAIM3ATOpa JOJDKHO OBITH YCTaHOBIIEHO:

« COOTBETCTBHE KOMIUIEKTHOCTH ¥ MApKUPOBKH TpeOOBaHUIM TEXHUYECKOH JOKyMEHTAIHY;

» HaJIMYHE CBUAETENHCTBA O IIPEABLIyIIeH oBepKe (IIpX IEPUOANIECKOH OBEPKE);

o OTCYTCTBHE MEXAaHHYECKHX IIOBPEXIEHMH, O0Yarop KOPPO3MH H Jpyrux JAedexTos,
BIMSIONIMX HAa HPaBWIBHOCTh (QYHKIMOHMPOBAaHHMS W METPOJOTMYECKHE XapaKTePHCTHKA
aHaJIM3aTopa;

« OTCYTCTBHE OCKONKOB, TpeIIMH M JpYyruX JedeKTOB Ha IUCILIee aHaIM3aTopa,
3aTPYIHSIOIUX CYUTEIBaHUE UH(DOPMAIIHH.

7.2 Onpobosanue
7.2.1 BxIIOUHTEH aHAIU3ATOP.
7.2.2 VOemuthCs B IOSIBICHUY CUTHAJA Ha JUCIIJIEE aHAIM3ATOpA.

7.3 Ioomeepoicoenue coomgemcmeun 110

Omnepanus  «IlonTBepikaeHHE COOTBETCTBUS MPOTPAMMHOTO 0OeCHedeHys» COCTOMT M3
ONpeNeNeHUss HOMepa BepcHM (MICHTH(HUKAIMOHHOTO HOMEpa) NPOrpaMMHOro obecredeHus
aHaJIK3aTopa.

7.3.1 Ha ocnoBHOM 3KkpaHe aHamu3aropa (Main screen) ycTaHOBHTH KypcOop Ha CIIOBO
«SETUP» (yctanoBka) m Haxarh kiaasuiry «ENTER». Ha skpane mossurcs mudop™aims o6
U3TOTOBUTENE, MOAM(UKAIMH, HOMEpPE BEPCHH IIPOrpaMMHOrO OOeCHeYeHUs, CEpUilHOM HOMEpe
aHANU3aTOPa U T.J.

7.3.2 TlomTBepkIeHME MOXKHO CUHMTATh YCIICHIHBIM, €CJIM HOMED BEPCHH HPOrPaMMHOTO
obecrieueHus CoBIagaeT ¢ HOMEPOM BEPCHH, YKA3AHHBIM B ONMCAHMH THUIIA.
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7.4 Ilposedenue nosepku

7.4.1 OnpegneneHue OTHOCHTEIFHOH IIOTPEIIHOCTM M3MEPEHMH [aBJICHUS HACHIIECHHBIX
I1apoB.

Ilpu moBepke HEOOXOAMMO HCIONB30BATH HE MEHee TpeX CTaHJapTHEIX 00pa3lioB abCONIOTHOIO
JaBJIeHWs HACBHINEHHBIX IapoB HedTenpoaykroB AJIHII, macmopTHEIE 3Ha4YeHHMs KOTOPBIX
PaBHOMEPHO pacIpelelieHsl [0 AWana3oHy U3MEPEeHHH, BKIIOYAs HIDKHMH M BEPXHHH IpENEIbI
usmepenuii. CrangapTHele 0Opasusl NABICHHS HACHILEHHEIX IIApOB MOTYT OHITH ONH3KMMH IIO
3HAYEHHIO K JUama30Hy pabouux HaBIeHuH, HHTEPeCYIOUX IOIb30BaTe .

7.4.2 Tlpucoemunuts cocyn c obpasmom AJIHII x BXOomHOMY IITyLEPY aHaIM3aTOpa Tak,
9T00BI BXOJHAS TPYOKa IOTPy3WIach B XKUAKOCT. Ha BEIXOMHOM IITyLEpe 3aKpelUTh BXOAAIIMA B
KOMIIJIEKT TIOCTABKY aHAIM3aTOpa CIMBHON KOHTeHHep it otxoxoB. Haxars xHonky «ENTERY.

7.43 B mosBHBIIEMCS MEHIO aHAIX3aTOpa BBEeCTH Ha3BaHue obpasma AJIHIIL, xommdgecTBO
[WKJIOB MPOMBIBKH, KOJNMIECTBO cepuil uaMepeHuit u Meron u3Mmepenus ASTM D 6378, cormacHo
KOTOpoMy OyJeT IPOM3BENEH pacdeT.

7.4.4 Haxats kHOnKy «RUNY. VI3MepeHns IpOXoasaT B aBTOMATUIECKOM PEXUME.

7.4.5 Tlocrme mpoBeIeHWs BCeX OlEpaliid C UCIUIes aHaIM3aTopa CYHMTATh IIOIyYeHHOE
3HaYeHue abCONOTHOrO AaBienus HachueHHEX 1apoB AJTHIT - P (Pays Ha AUCIUIEE aHATH3ATOPA).

7.4.6 Onpenemuts cpenHee apuMeTHUeCKOe pe3yabTaToOB /1 U3MEPEHHH JIaBICHMS
HACBIIEHHEIX TapOB JJISI KAKIOr0 CTaHAapTHOTo obpasiia o hopmyie

— 1
P_;;Pi>

rne P;— pesynsTaT i-ro u3MepeHusl aHaIM3aTOPOM JaBIeHUS HaCHIIEHHEIX IIapOB;
71 — KOJIMYECTBO U3MEPEHHH (He MEHee IISITH).

7.4.7 BBMHCTUTS 3HAYEHWS OTHOCHTEIBHOM TOTPENIHOCTH O , AHAIM3aTOpa BO BCEX
KOHTPOJIBHBEIX TOYKaX IO (hopmyIie

5 == Pawm 1009
P

1

tae P, — 3HaueHue abGCONIOTHOTO NABJEHWS HACHIIEHHBIX [ApOB, YKa3aHHOE B IACIIOPTE
cTagnaptHoro obpasua AJTHIL

7.4.8 Pe3ymbTaThl HOBEPKHM CUUTAIOTCS IIOJIOXKHUTEIBHBIMU, €CIM MaKCHMAalbHOE 3HAYEHHE
OTHOCUTEJIPHOH IIOTPENIHOCTH IIOBEPSEMOro aHaimu3aropa He IpeBsimaer +10 % B aumamasoHe
n3Mepenuit ot 8§ no 12 kIla u +5 % B guanazone uamepenuit ceeime 12 xIla go 115 I]a.

8 O®OPMIJIEHHME PE3YJBTATOB IOBEPKU

8.1 Ha amamu3arop, NpU3HAHHBIA TONHEIM II0 pe3yJbTaTaM IOBEPKH, O(OPMIISIOT
CBUIETENECTBO O IIOBEPKE YCTAHOBIECHHON (QOPMEL.

8.2 Ilpu OTpHIATENBHEIX PE3yNbTaTaX MOBEPKH aHAIM3aTOP K IPUMEHEHHMIO HE NOIMYCKAOT,
BBEIJIAIOT M3BEIIEHNE O HENPUIONHOCTH C YKa3aHUEeM IIPHUIKH.

Hayuaserit cotpynaux I'IIU CH 28
«BHUMM unm. [. 1. Menneneesay :%/z—/-;:? O.C.ButkoBckuit
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[Tpunoxenue K
AHanu3arops! AaBieHus HachleHHbIX napos Minivap LPG. Meronuka rnosepku

YTBEPXIAIO

PyxoBomutens

AHAJIM3ATOP JABJIEHUS HACBIINEHHBIX ITIAPOB

MINIVAP LPG

METOJIUKA IIOBEPKHA
MIT 231-0020-2012

Pykosomutens otnena 1IN CU

OI'VIT «B um.J[.M1.Menneneena"
B.H.I'opobeit
7

Cankr-IlerepGypr
2012
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1 OBIIMUE IIOJOXEHMA

1.1 Hacrosmas MeTOOUKa IOBEpKH pACIIPOCTPaHAETCS Ha aHaIM3aTop [JaBJICHUS
Hacemenssx napos MINIVAP LPG (B ganbHeHIIeM - aHaIM3aToOp) M yCTAHABIMBAET METOLHUKY
MIEPBUYHOMN U NEPUOAUYECKON ITOBEPKH.

1.2 Hurepsan Mexay moBepkamu — 1 roz.

2 OIIEPAIIMM IIOBEPKH

2.1 Tlpw HpOBEIEHHH OBEPKHU JOJDKHBI GBITH BHIIIOIHEHBI ONEpalliy, yKasaHHbIe B Tabmme 1.1.

Tabmuma 1.1 — Onepanuy NoBepKu

HaumenoBanue onepanui Homep IIpoBenenne onepanmii
IYHKTA P4 NePBUYHON | NPHU MepUOAMIECKOM
METOJUKH NOBEpKe nOBEpKe

Bremsuit ocMoTp 7.1 Ja Jla
Ompob6oBanue 7.2 Ha Ha
[TonTBepxieHHE COOTBETCTBU 73 Ha Ha
[IPOrpaMMHOT0 00ecneyeHHs
OmnpeneneHre OTHOCUTEIBHON 7.4 Ha Ja
IIOTPEIIHOCTH U3MEPEHUM
OdopmiieHne pe3yIpTaToB IOBEPKU 8 Ha Ia

2.2 TloBepka aHanM3aToOpa IPEKpalIacTCcs IpH IOIyYeHHM OTPHULIATENBHOIO pe3yipTaTa Io
000MY U3 MyHKTOB METOIUKH, YKa3aHHBIX B TAOIHMIIE.

2.3 Ilpu mepBUYHOH IIOBEpKE aHANU3aTOP BO3BPANIAeTCs M3TOTOBUTENIO C H3JIOXECHHEM
[PUYKH BO3BPATA IJIs IPOBEIEHAS MEPONIPHSATUH 10 HX YCTPAHEHUIO ¥ IIOBTOPHOT'O MPEABSIBICHHSL.

2.4 Tlpu mepuOAMYECKOM TOBEPKE aHATM3aTOP BO3BPAINAETCS IPENCTABUTENIO OKCILIyaTallu-
OHHOH CIIY’KOBI C M3JI0’KEHHEM IPHIUH BO3BpATa VIS IIPOBEACHUS MEPOIIPUATHM II0 UX YCTPAHEHUTO
U IOBTOPHOTO IPEIbSBICHUS.

3 CPEACTBA IIOBEPKH

3.1 Ilpu mpoBeneHHM IIOBEPKH MOJDKHBI IIPHMEHSTBCS CPEICTBA M3MEPEHHH, YKa3aHHEBIE B
Tabmure 2.1.

Ta6muma 2.1 — CpencTa H3MepeHui, HCIIOIb3yeMble IIPH TOBEPKE

HaumenoBanue 5TaJOHHOTO Cpe€acTBa UBMEPEHU UIIH

ITyskT
Y BCITOMOTaTEIBHOTO CPEICTBA IOBEPKH, HOMED JOKYMEHTA,
METOIMKH [Tpume-yanue
—— PETIaMEeHTHUPYIOIIEro TeXHIYeCKUe TpeOOBaHUS K CPEICTRY,

METPOJIOTHYICCKHE B OCHOBHBIE TEXHUYECKHUE XapaKTEPUCTHKI

CrangapTHele 00pa3isl aOCOJIOTHOTO JaBJIEHUS! HACHILEHHEIX I1apoB
Heprenponykro AJIHII-10, AIOHII-20, AJHII-30, AJIHII-40,
7.4 AJTHIT-50, AJIHII-100, momepa B I'ocpeectpe: I'CO 8536-2004,
I'CO 8537-2004, I'CO 8538-2004, I'CO 8539-2004, I'CO 8540-2004,
I'CO 8541-2004 cooTBETCTBEHHO

I'panuner otHOCUTeNnpHOM norpemHoctd AJIHIT-10 +4 %, octampHBIX
I'CO 2,5 % npu P=0,95

3.2 CpeznctBa U3MEpeHUH, NPUMEHSIEMbIe [IPH IOBEPKe, JOJDKHEI OBITH ITOBEPEHEI U MMETh
JEeHCTBYIOIME CBUAETENLCTBA O IoBepke. OOpasIsl, MpUMEHSIEMBIE IIPH MTOBEPKE, JOJDKHE OBITH
aTTECTOBAHBI M UMETH JEHCTBYIOIME ITaclopTa.

3.3 JlomyckaeTcs IpPUMEHSTH Apyrue CTaHJapTHeIE 00pa3usl aOCOTIOTHOTO [JaBJICHUS
HACBIIIEHHBIX [apoB HE(QTENPOAYKTOB, HE YCTYIAIOIIKME YKa3aHHBIM IO TOYHOCTU M IIpeienam
HU3MEPEHUH.
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4 TPEBOBAHMHS BE3OIIACHOCTH

4.1 HpI/I IIPOBEACHUH IIOBEPKHU aHaM3aTopa JOJDKHBL COOIIOIATHCS ,ZICI;‘ICTBy}OIHPIe IIpaBUlia
OKCILTyaTalluM  SJIEKTPOYCTAaHOBOK, a TakKxXe Tpe6OBaHI/IH 6330HaCHOCTH, HU3JIOXKEHHBIE B

SKCIITyaTallUOHHBIX HJOKYMEHTaX IIOBEPSAEMOIO CpEeaCTBa HBMCpCHIIIﬁ.
22K IIPOBEACHUIO IIOBEPKU JOJIYKHEI OBITE HAOITYIICHEI JIMIa, KMEIOIIHUE HeO6XOIIHMyIO

KBaJ'II/I(bHKa]_II/I}O 1 aTTECTOBAHHBIE B Ka4E€CTBE IIOBEPUTEIIA.

5 VYCJOBHA IIOBEPKHA

5.1 Tlpu mpoBeneHUM OBEPKH JOJDKHEI OBITH COOIONEHE! CIIEAYIOIIIE YCIOBHUSL:
- TeMIIEpPaTypa OKPYKaIoIEero Bo3ayxa, °C 20+£5
- OTHOCHTEIIbHAS BIAKHOCTH OKPYKAIOIIEro Bo3ayxa, % 60+20
- aTMocdepHoe naBieHue, klla ot 84 no 106,7

6 IIOAI'OTOBKA K IIOBEPKE

6.1 Heobxomumo yOemuThsCs B TOM, 9TO IIPHMEHsIeMbIe Ipy moBepke obpasisr AJIHIT umeroT

COOTBETCTBYIOIINE IIACIIOPTA.
6.2 TloBepsieMblii aHATHU3ATOP JOJDKEH OBITH IIOATOTOBJIEH K paboTe cOriacHO TpeGOBaHUAM,

U3JIOKEHHEIM B €r0 PYKOBOJCTBE II0 3KCIUTyaTalliH.
6.3 Ilepen mpoBeqeHHEM IOBEPKH aHAIU3ATOP HEOOXOIMMO BEIIEPXKATH B MOMENICHUH MPU

TeMIepaType okpysxaromero Bozayxa (20£5)°C e meHee 4 9acoB.
6.4 Ilpu HeOOXOAMMOCTH CIEAyeT IIPOBECTH IIPEIBAPUTENBHYIO KaTUOPOBKY JATIHKOB
JaBJIEHNs ¥ TEMIIEPaTyPHI COITIACHO PYKOBOJACTBY IO SKCILTyaTallUy Ha aHaIu3aTop.

7 NPOBEJEHHUE IIOBEPKH

7.1 Brewtnuii ocmomp

7.1.1 Ilpu BHEIIHEM OCMOTpE aHAIU3ATOPa JODKHO OBITH YCTAHOBIIEHO:

+ COOTBETCTBHE KOMIUIEKTHOCTH U MapKHPOBKH TPEOOBAHUSIM TEXHUYECKOM JOKyMEHTAIIMY;

+ HaJMYHe CBUAETENBCTBA O IPEIBIIYINEeH ToBepKe (IPH NEPHOIUYECKOM TIOBEPKE);

+ OTCYTCTBME MEXAHMYECKHMX IIOBPEXJEHHH, OYaroB KOPpPO3MM W OpPYyrux jaedexros,
BIMSIONIMX HAa MPaBUIBHOCTh (QYHKIHMOHHPOBAHMS X METPONOIHYECKHE XapaKTEPUCTHKH
aHAIN3aToOPA,;

+ OTCYTCTBME OCKOIIKOB, TpEIIMH H JAPYrHX JedeKTOB Ha /JHCIUIee aHAIM3aTopa,

3aTPYIHSIOMUX CYUTHIBAHKE UH(POPMAIHH.

7.2 Onpobosanue
7.2.1 BKIIOYHTH aHATH3ATOP.
7.2.2 Y0enuTscs B NOSBICHUH CUTHAIIA Ha JUCIUICE aHAIM3ATOPA.

7.3 Iloomeepicoenue coomeemcmeusn I10
Omneparus  «I[ToATBEp)XACHHE COOTBETCTBHS IPOrPAMMHOTO OOECIIEUEHUS» COCTOMT U3

OIpeNeNieHHss HOMepa BepcHu (MAEHTH(HKAIMOHHOTO HOMEpa) IPOrpaMMHOrO obecredeHus

aHaIM3aToOpA.
7.3.1 Ilpm BKMIOYEHMH aHATM3aTOpa Ha €ro0 OCHOBHOM OKpaHe B BEpXHeH CTpOKe

HHIULUPYETCsl BEPCUS IPOrpaMMHOro obecredeHus popmara «V 1.xx».
7.3.2 TlonTBep)xaeHHE MOXXHO CYHTATh YCIEIIHBIM, €CIIM HOMED BEPCHH HPOrPaMMHOIO

obecrneuenust COBIIAJAacT C HOMEPOM BEPCHUM, YKA3aHHBIM B OIIMCAaHUHU THUIIA.
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7.4 Onpeacacnne oTHOCHTEALNON HOrPemHOCTH WIMepennil

74.1 Tlpn nosepxe HeoGXOMMMO HCTIOARIOBATH HE MEHES TPEX CTAHUAPTHHX o6pasuos
abcomoTHOTO JamneHNS HAaCKmeEHHMX napos wedrenpoayxros AJIHIL, nacnoprume amavenns
KOTOPHX PaBHOMCPHO PAaclpe/ieicH N0 AMANAIONY msmepenuil, sxmouas mokuuit u sepxuuit
npeaeant wasepeniit. Cranaaprasie oGpasin Ja8ICHNS HACKIICHNMX NAPOB MOTYT GaTs Samakumn
MO IHAYCHIIO K ANANAIONY pabouux aanacuuil, HETEPECYIONUIHX NOALIOBATENR.

742 Tlpucoecamuurs cocya ¢ obpasuom AJIHIT x exoasoMy mTyuepy amamusaropa Tax,
uTon mxoanas TpyGxa norpysusacs s xmaxocts. Ha BRXOZHOM WITyuepe 3axpenuTs Bxoasupi 5
KOMIIEKT NOCTABKH AHAAHIATOpa cansnoil xonrefinep aas orxonos. C raasnoro sxpana nepefiti s
Memio «Setupn. Jlax ITOro CACAYCT YCTAHOBHTL KYPCOP Ha CAOBO *setup (ycramomka) M maxars
xnasnmy TASK (3aza4a). B nossusmemcs MERIO YCTRHOBHTS KYPCOp Ha 1080 *units (eunmi
mwsepenns) u waxars xmasumy TASK. Veramomurs ormomesme nap/xmaxocrs passmm 4/1:
(V/L=4/1), a exsmmust sasseperns — klla. Bepiyrscs Ha ocuossoll axpan.

743 B OCHOBHOM MCHIO AHATHIATOPA YCTAHOBHTH KYPCOP HA CAOBO *measure # HAXATH
xuonky «TASK». B nossmememcs smemo meectw massanme obpasua AJIHI. Hasauwe npoGst
MOKHO HIMEHITS, YCTAHOBMB KYPCOp ¥ HyRnofl Gyxnst # nsmensn of xnanumasa T u 4.

7.4.4 Tlocae sposa macwmnduxammonnoro nasanns obpasua AJIHIT naxars xnasuuy RUN
AA%  YCTAHOBKH B HIMCPHTCALHOR Xamepe Temneparypw sanoaseums. [locne aocTikenns
TEMNEPATYPM JAMNOAHCHHR A0/NKCH NPOIBYHATH IRYKOBON CHIHAM, # HA ANCHACE JOKHA NOKBHTHCR
naxmncs «Push RUN»,

74.5 Haxars xuonxy «RUN». Hameperus npoXoasT B asTOMATHYCCKOM PEAHME.

74.6 llocac nposcacuus Beex onepaumii ¢ AMCHACS ANATMIATOPE CHHTATE MOAYEHHOS
IHAYCHRE a0COMOTHOO JARACHHR HACKIEHHMX napos AJIHIT — «p».

747 Onpeacauts cpeanee apHPMETHYECKOS PEIYALTaTOR N MiIMepeHuil  JamieHus
HACKINEHHKX NAPOS JUIR KAKAO0T0 CTANAAPTHONO obpasia no gopamyne

F=lzp, ,
na
rae P,-payuml-mmepemammnopoummummmpo-;
N~ KOARYECTBO M3Mepennit (He Menee nsTn).

748 BuYMCAHTS IHAYCHHA OTHOCHTENBHOH NOrPemMOCTH 5, ARATHIATOPR BO  BCEX

KOHTPOALHBIX TOMKAX 110 dopmyne
P-p
4
mPﬂ-mmeﬁmmmummmmoenm
cranaaproro oGpasua AJTHIL.
749 Pesyarari nOBEPKM CHHTRIOTCH NONOKHTEABHBIMKE, CC/AM MAKCHMAILNOE IHAYCHME
OTHOCHTEABHOA MNOIPCHIMOCTH NOBEPAEMOrO amanmsatopa We npessmaer =10% » ananazomne
msmepennil or 8 10 12 xIMa n 25 % » amanasone wasepennit casme 12 xfMa 20 115 xlTa.

8§ O®OPMUIEHHE PE3VJIBTATOB NOBEPKH

s.lmmnmlmmnomynmmn.«bowm
CRMACTEALCTBO O NOBEPKE YCTAHOBNCHNON HOpMmL.

8.2 [llpn OTPHUATEALMMX PEIYALTATAX NMOBCPKH AHATHIATOP K NPHMCHENING HC AOMYCKAIOT,
BRUIAOT HIBCHICHHE O HENPHIOAMOCTH C YKAMHHEM ITPHYIIL.

Haysnuit corpyanux I'UH CH -
«BHUMM nw. J1. K. Mewzeneenan A= OCBumoscun
-—
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2

OBIIHUE NOJOXEHHUA
HacTosimas MeTOMHKA TIOBEPKH PacIpOCTPaHSETCS Ha AHANH3ATOPH JABJEHHS HACHIUEHHBIX
TapoB MOTouYHbie RVP-4 (B janbHeHmeM - aHANMH3ATOPE]) M YCTAHABIHBACT METO/HKY

TIEPHOMHICCKOH MOBEPKH aHANH3aTOPOB B pabOTHX YCIOBHSX KCILLyaTalHA.

CobmoneHne TpeGOBAHMN HACTOAMEH METOAMKH 0GS3aTeNBHO JUIS BCeX IIPENNpHATHH,
NPOBOAANIAX OBEPKY.

[MepHonuyeckass NOBEpKa NPOBOJMTCA B MOpOLECCe JKCILUIyaTalliH 4HANH3ATOpOB B
HKCILIYaTHPYIOWEH OpraHU3alky.

HuTepsan Mexay moBepkaMH — 1 rof.

1 OIIEPAIIHU TOBEPKH

1.1 TIpu mpoBefeHHH IOBEPKH JO/KHEI OLITH BHINOHEHE] ONCPalliH, YKA3aHHbIC B Tabmine 1.1.

Tabmuna 1.1 — Onepauuu NosepkH

Harmenopanne onepatmi Homep [IPH NepHOIMIECKOH MOBEPKe
YHKTa
METOJMKH
Bremsu# ocMOTp 6.1 Ha
Omnpo6osanue 6.2 Ha

OnpeneseHre OTHOCHTENEHOM
HNOrPEeLIHOCTH H3MEPEHHH
JABJICHUA HACHINICHHBIX HAPCB 6.3 Ja

OdopMierse pe3yIbTATOB TIOBEPKH 7.1 Ha

1.2 TloBepka aHAIH3aTOPOB NPEKpPAlIAcTCA NPH MOJIYYCHHH OTPHIATENLHOTO pe3ylIbTaTa o
moBOMy H3 MYHKTOB METOAAKH, YKA3aHHEIX B TabNHue. '

2 CPEJACTBA IOBEPKH

2.1 Tlpu mpoBeieHHH HOBEPKH B PafouMX YCHOBHAX JKCITyaTalH AOJDKHBI DPHMCHATECHA
CpeACTBa M3MEPEHHH, ykasaHHbIE B Tabmine 2.1.

Ta6muna 2.1 — CpeacTsa H3MepeHUH, HCTIOB3YEMBIC IIPH TOBEPKE

H)’Hlﬂ‘ HaunMeHOBaHEE 3TAIOHHOTO CPCACTEA HIMEPCHHA HITH BCTIOMOFATENIBHOTO CPEACTBA NMOBEPKH, HOMED

METOAMKH | IOKYMEHTa, PEIIaMEHTHPYIOMIEIO TEXHITIECKHE TPEOOBAHAA K CPEICTBY, METPONOTHIECKHE H OCHOBHEIE
MOBEPKA TeXHHYECKHE XapaKTEPHCTHKA

T'ocynapcTeenHle cranaaprHele 06pazmet (ICO) aGconoTHOTO JaBICHAL
HACHIEHHBIX NapoB Hedrenpoaykros AJTHIIT-10, AJTHIT-20, AITHIT-30, AHHII-40,
6.3.1-6.3.7 | AJIHII-30, AJTHIT-100 (peructpaunonnsie Homepa 09.02.001, 09.02.002, 09.02.003,
09.02.004, 09.02.005, 09.02.006 B kaTanore 3TAIOHHLIX MaTEPHANOB OIr'yIl «BHUMM

M. JI.H. Menneneena»). ['panmiss OTHOCHTEIBHOH [IOTPEeHIHOCTH AJTHII-10 £4 %,
ocransRex ['CO +2.5 % mpu P=0,95

2.2 O6pasusl, npUMeHACMBIC 0OpH HOBEPKe, JOKHEI OBITE ATTECTOBAHHl H HMETE
JeHCTRYIOIIHE HACTIOPTa.

2.3 JlomyckaeTcs [IpHMEHATh JApyrae oOpasimbl OKHAKOCTEH, NO METPONOrHYECcKHM
XapaKTepHCTHKAM He YCTYNaIOUIHe YKa3aHHbM B Tabmiue 2.1,
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3 TPEBOBAHHA BE3OIIACHOCTH

3.1 Tlpe npobefieHHH MOBEPKHE B PpalOYdx YCIOBHAX OKCILTyaTalldH JOIDKHBI OBITE
cobmonensl Tpebopanus "TIpaBHi TEXHHYECKOH IKCILTyATAIHE JEKTPOYCTAHOBOK MOTpeOHTEnEH",
a Takxe TpeGoBanus Ge30MacHOCTH, M3NIOKEHHLIE B SKCILTYATAIMOHHEIX JOKYMEHTaX IIOBEPIEMOro
CpelicTBa H3IMEPEeHHH.

3.2 3ampemaercds cO3maBaTh B M3MEPHTENLHOH CHCTEME AHANM3ATOpA  JIABJICHHE,
TpeBBINAOMEe MPENENbHO HOMYCTHMOE 3Ha4€HHE [aBlICHHS COITIACHO SKCIUTYaTalHOHHOM
JOKYMEHTAITHH. :

4 YCJIOBHA IOBEPKH

4.1 [lpu npoBeleHHH MIOBEPKH JOTAHE! OBITh COOIIIOREHE! CIEAYIOINE YCIOBHS:

- TEMIEPATYPA OKPYXAIOIIEro Boaayxa, °C - 2045
- OTHOCHTEILHAA BIAKHOCTE OKPYKAHWIEro Bo3ayxa, %6 60£30
- arMocdepHoe naBneHne, Klla ot 84 g0 106

5 MOATI'OTOBKA K IIOBEPKE

5.1 Heo6xonuMo y6eMThECA B TOM, UTO NPHMEHAEMEIe Ipi noBepke o6pasust AITHIT umerot
JAeHCTRYIOMHE Tacnopra.

5.2 Heobxoaumo NPOBEPHTH CPOK TONHOCTH CTAHAAPTHRIX OOpasloB COMNACHO HX
TacoopTaM.

5.3 IlopepseMsli aHANH3ATOP JOJUKEH GHITH MOATOTORNEH K pafioTe COTNMAcHO TpeGoBaHHAM,
U3JIOKEHHEIM B €T0 PYKOBOACTBE IO 3KCILTyaTAIlHH. '

6 TIPOBEJAEHME NIOBEPKH

Bremmnunit ocMOTp

6.1.1 IIpn BHEMHEM OCMOTPE AHATH3ATOPA JOJDKHO OBITE YCTAHOBIICHO!

« COOTBETCTBHE KOMIUICKTHOCTH M MAPKUPOBKH TPeOOBaHHAM TEXHMIECKOH JOKYMEHTAHHH,

+  HAIKYHE CBUICTEITLCTIBA O TpEnbIAyIeH NopepKe (IpH IepHOAHYecKod IOBEPKE);

o OTCYTCTBHE MCXAHMYECKMX MOBPENICHMH, OYAaTOB KOPPO3MH M JPYTMX Jedextos,
BIHAIOINMX HA IPaBHiLHOCT (YHKIHOHHPOBAMHA H MCTPOJOTMYECKHE XapaKTCPHCTHEH
aHANW3ATOPE;

« OTCYTCTBHE OCKOJKOB, TPEWHH # JpyTHX JedexkToB Ha JHCIUICE aHAIM3aTopa,
3aTPYAHAIOLINX CYHTHBAHAE HHYOPMAITHH.

6.2 OmpoGopaHue
6.2.1 BxmounTs aHATR3ATOP.
6.2.2 Y6eauThes, YTO aHATH3ATOP HEPEIIEN B PEXHM H3IMEPCHHH.

6.3 IIposeacHue NOBEpKH
6.3.1 OnpegeneHue OTHOCHMTE/ILHOH NOTPEIIHOCTH HIMEPEHHH JABNEHAA HACHIIICHHBIX
napoB.

Ji1g ompeneneHus OTHOCHTENBHOH LOTPEHIHOCTH H3MEPEeHMH JaBleHHA HAaCHUNCHHBIX NIapoB B
KauecTBe TpoOHR CleAyeT HCTONB3OBATE CTAaHAAPTHEIE O0pasusl aGCONFOTHOrO  JIARNCHMS
HacHIIEHHEIX TAPOB WK XKHAKOCTH, He YCTYNAIOIIHE HM IO METPOJIOTHYSCKUM XaPaKTePHCTHKAM.

6.3.2 TloaroToBuTs amanm3aTop K pabore cornmacHo I 6.9 pyKOBOACTBA MO DKCILTYaTAlHH
«AHaIH3aTOp JARNEHHS HACHIIEHHHIX NApoB NOTouHEA RVP-4» NeR2 1200 000 BG or
26.01.2007 r.

6.3.3 Tlonkmounth 4epe3 BXOIHOH KJamaH B CHCTEMy KoHTeliHep ¢ oOpasuioM, yDeIHTECH,
910 ofecniedeH NPOTOK obpa3La depes aHaNIH3aTop.
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4

6.3.4 OmnpenenuTs 3Ha4YeHHE abCOMIOTHOIO JABICHHA HACHIMICHHBIX MAapoB I'CO Ha
aHanM3aTope cornacHo I. 7.1-7.3 pykoBO/CTBA O IKCILTyaTalMH.

6.3.5 Tlocne mpoBedeHHSA BCEX ONEpalHi ¢ IMCIUIEs aHAIM3aTOpa CUMTalTe TIONYyIEHHOE
3HaYeHHE 46COMOTHOTO AABICHHA HACKIIEHHEIX napos AJTHIL

Ipu mpoBeeHMY NOBEPKH AHANH3ATOPA B paboTux YCIOBHAX SKCILTyaTalliH HCTIOMRIYIOTCS 1
HIH 2 CTAHAGpPTHBIX oGpasla, MAcTOPTHEIE 3HAYCHHMA KOTOPHIX GIH3KA K JARTCHHIO HACRINCHHBX
mapop HCHEITYeMBIX JKAAKOcTe#t B paboueM JManalOHE aHAJIH3aToOpA. Jlis  IOCTOBEPHOCTH
TIOTYYEHHOTO pe3y/bTaTa H3MEPCHNUs clienyeT IPOBOHTE He MEHEC TPEX pa3 /LA Ka#JIoro obpasna.

6.3.6 BbmciHTe 3HAYEHMS OTHOCHTENBHOM MOTPEIIHOCTH O, aHAIM3ATOpa BO BCEX
KOHTPONTBHEIX TOYKax o GpopMye

J. =§__P¢M.100%
P

1
i
rae P; — suagenne abcomoTHOTO JaBleHUs B i-oft Toure uamepenudt JIHIT;
P, — aTTecTOBaHHOE 3HaueHHe a6COTIOTHOTO JaBAEHHA HACHINECHHBIX [12POB, YKA3AHHOE B
nacnopTe CTAHAAPTHOTO obpasna.
PeayneTaThl TIOBEPKH CUMTAIOTCA TMOJNOXKHMTCIBHBIMH, €CIH MaKCHMAILHOE 3HAYEHAE
OTHOCHTENBHOM NMOrPENHOCTH ITIOBEPSIEMOro AHATU3ATOPa HE IIPEBHIACT 3HAYCHHUA 8, ykazanzoro B
OIMCAHMY THIIA AHATH3ATOPA.

7 O®OPMJIEHHE PE3YJBTATOB IIOBEPKH

7.1 Ha aHanM3aTop, IPH3HAHHEIA TOQHLM TIO Pe3yNbTAaTaM IOBEPKH B paGoudX YCIOBHAX
3KCINTyaTallHd, OBOPMILIETCA CBHAETENHCTBO O TOBepke mo dopMe, VCTAHOBIICHHOH HPHKA30M
Ne 1815 01 02.07.2015 1.

7.2 3Hax moBepKH HAHOCHTCH HA CBHACTENHRCTBO O MOBEPKE.

7.3. Tlpu nmposencHuH mopepku odOPMISETCS MPOTOKON NOBEPKH. Pexomenayemas ¢opma
NPOTCKONIA IIpHBeaeHa B [IprioxkenyH 1. '

7.4 Tlpu OTpHUATENHLHEBIX Pe3yJIBTATAX TIOBEPKH AHATH3ATOP K MPHMEHECHHIO HE NOITYCKaeTCH,
BRIJIAETCH H3BEIICHHE O HETIPHIOAHOCTH C YKa3aHHEM IIpH4YHH.

Hay4nniil coTpyaHBK l  ——
OI'YII «BHUHAM M. 1. M. Merneneesa» /%@ 0.C. BatkoBcKHH
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AmHann3atopsl JaBJIeHNs HacBIEHHBIX mapos Setavap 1. IIporpamMma mucnertanmii
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AHAJIN3ATOPHI JABJIEHUSI HACBILIEHHBIX ITAPOB
SETAVAP 11

[IPOI'PAMMA UCITBITAHUI
JULS LIEJIEM YTBEPXJIEHWSI TUTTIA
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1. Beeaenne

1.1. HacTosimas mporpamMma periaMeHTHpYeT NpOBEJIEHHE HCIEITAHUE U1 uenell yrBepxae-
HHsl THIA aHATHM3aTOPOB JaBleHEs HacemmeHHHX mapoB SETAVAP II, maroroBneHHBIX (HpMOi

«STANHOPE-SETA», BenukoOpUTaHHA,
1.2, Lenblo HCOBITAHHH ABIAETCH:

- OIlEHKa HAYy4YHO-TeXHHIecKoro yposHa CH,

- TPOBEpKa COOTBETCTBHA TEXHHICCKHX XapaKTCPUCTHK CH HOpMaTPIBHO-TCXHH‘IeCKOH JAOKY-

MEHTAIHH,

- BREISBIEHME HAIMYAs 3TanoHOB H HJ] o mosepke mns Metponoradeckoro obecnedenud CH B

IKCILIYATAIHH H ITOCKIE pEMOHTA.

1.3. Ha ucnsitanus npeabssiseTcs OAuE obpaserl AHAITH32TOpa JABIICHAA HaCHIIIEHHHX NapoB

SETAVAP IL

2. PaccMoTpenne TeXHHIECKOH JOKYMEHTAIIHH

2.1 TpeGoBaHus H METOIHKA PACCMOTPEHHA TEXHHUECKOH NOKYMEHTAIHH IPHBECHE B Tabm-

ne 1.
Tabmuna 1

Conepxanne TpeboBaHHIl 0 paccMOTPEHHIO
TeXHHYECKOlH A0OKYMEHTANHH

Ykazanus no MeToHKE pacCMOTPEHHAA
TeXHHYECKOH NOKYMEHTAIHA

2.1.1 [IpoBepka COOTBETCTBHA NPEACTABIEHHOM
aoxyMenTamun TpebosannsmM TP 50.2.009-94

Ha cooteerctsue [1P 50.2.009-94

2.1.2 Ouenkxa HAYYHO-TEXHHYECKOIO YPOBHA
CpeaAcTBa H3IMCPCHHA

[IpoBOAHTCS CpAaBHEHME TEXHHYECKHX H IKC-
NAyaTalHOHHEX XapaKTePHCTHK HCIEBITYEMEIX
CPEeNCTB H3MEpEHHH ¢ AHAJOTMYHBIMHM OTEHECT-
BEHHBIMH H 3apyOexHBIMH 00pa3llaMH

2.1.3 IlpoBepka NONHOTEL, IPABHABHOCTH H CIIO-
cob0B BHIpaKEeHHS METPOJIOTMYECKHX XapaKTe-
PHCTHK, HOPMHPOBAHHEIX B TEXHHYECKON OKY-
MEHTAI[HH

[1poBOAHTCS aHAIH3 METPOJIOTHUECKHX XapaKTe-
PHCTHK C y4€TOM Ha3HA4EHHs U YCTIOBHH NpHMe-
Herus uernutyemoro CH, npoeepka cOOTBETCT-
BHA TpeGopanusM oTedecTBeHHBIX H]f no Met-
ponoran 1 'OCT 8.009-94

2.1.4 IIpoBepka TOTHOTEI U IPaBHIBHOCTH BhI-
6opa METOOB K CPEACTB KOHTPOJIA TEXHHYECKHX
XapakTeprCTHK ucneITyeMoro CH, npHHATEIX B
TeXHHAYECKOH JOKYMCHTAIIHH

IMporogutes oileHKa HeOOXOMMOCTH H3IMEHEHHA
METOJOB H CPeCTB KOHTPOJS TEXHHYECKHX Xa-
pakTepHucTHK HcneiTyemoro CH

2.1.5 Onenka obecneyeHHOCTH 3TanonaMyn 1 HJ|
no noeepke ucnbityemoro CH B skcmnyatanuu
H [IOCIIE PEMOHTA

VYeTaHaBnMBaeTCA BO3MOXKHOCTb HPHMEHCHHS
OTEYECTBEHHHIX 3TaloHOB M HelicTByiommux HJI
s nosepku HeneITyeMux CH B axciuryaranuu
H TOoCNe peMoHTAa. [alorcs pEeKOMEHJalMH [0
pazpaboTke Horoil H]I.

2.1.6 Mposepxa HJ] mo moBepke CH

PaccmarpuBaerca HJ| mo moBepke ¢ TO4KH 3pe-
HHA JOCTATOYHOCTH KOHTPOJIS METPONOTHICCKHX
xapaktepacTHK CH, oBG0OCHOBaHHOCTH PEKOMEH-
OyeMHEX METONOB IOBEPKH H NPHMEHAEMEIX 3Ta-
JIOHOB H BcriomMoraTesbHeix CH
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TIpomompxerne Tabnuis 1

Conepxanne TpefoBaHmi 10 PACCMOTPEHHAID
TeXHHYECKOH JOKYMEHTaNdH

VYKajanud no MeTOAAKE PACCMOTPEHHS
TEXHHYECKOH TOKYMEHTAIHH

2.1.7 TIpoBepka COOTBETCTBHA IIPOTPaMMEI HC-
ABITAHKE YCTAHOBICHHBIM TpeOOBaHHMAM

PaccmaTpHBaeTcs IporpaMMa HCTIHITAHHH, OLie-
HHBAETCA COOTBETCTBHE 00LEMa HCIILITAHUH
00LEeKTHBHOMY KOHTPOJIIQ TEXHHYECKHX Xapak-
TEPHCTHK HCIBITYEMEIX CPEACTB H3IMEPEHHH.
OUeHHBAIOTCA PEKOMEHAYEMEIE METO/IEl HCIIEI-
TaHHMi, STATOHEL, BcmoMorareapsie CH 1 ucnbi-
TaTeNnbHOE 00OpYAOBaHHE

2.1.8 IpoBepka HanUYHs NOBEPEHHBIX 3TAICHOB
H HCIIRITATEIbHOTO 000y AOBAHHSA AT TIPOBEIE-
HHS HCIBITaHHH

Onpenensercs HaMMYHEe NOBEPEHHEIX 3TAIOHOB K
BernomorateneHEX CH Ha MecTe HCIIBEITAHHMEH

3. JKcnepHMEHTA/ILHbBIC HCCIEA0BAHMSA

3.1. Tlopsaaok MpoBeeHHst DKCIEPHMEHTAIBHEIX HCCHENOBAHHH M METOJMKA HCIBITAHAN OPH-

BeleHbl B Tabmmile 2.

Tabmuua 2
ITAJIOHHDBIE CPEICTRA
MeTtonb! H yC/IOBHS H3MepeHuii, HeNbITa-
Conepranne uenbrrammii NpoBECHHS Te/IbHOE 000pYZOBaHHE,
HCILITAHHIH BCIIOMOTATEILHAS ANINA-
paTypa, HX TeXHHTIECKHE
XapaKTepHCTHKH
3.1.1IIposepka BHemHero Buaa, kommiektHoetd, | I'OCT 12997 n.5.3
MapKHPOBKH, YTIAKOBKH i
AmnepMeTp M262M
3.1.2 Onpenenenue notpedaseMoi MOIHOCTH I'OCT 12997 n.5.31 | IIpubop xomOuEHpOBaH-

el 114342-M1

3.1.3 [IlpoBepka MpOYHOCTH M TEPMETHYHOCTH
H3MEPHUTENBHOH KaMephl aHalNHM3aTopa NpH co3Ja-
HHH M MIOAJEPXKaHUH B HeH HH3Koro abcomoTHO-
ro gasiaenus ge 6osiee 0,1 x[1a

T'OCT 12997 n.5.16 | BakyymmeTtp aedopma-

mronHE BJI-1

3.1.4 TIpoBepka IPOYHOCTH M FEPMETHYHOCTH
H3MEpPHATENFHON KaMepHl aHAIH3AToOpa MpH Co3/1a-
HHH B Hell NaBIEHHS, COOTBETCTBYIOINETQ BEPX-
HeMY IipefielTy MoKasaHHH

DTaNoOHHBIA MAHOMETD

roCT 12997 n.5.16 | MIIA-15

3.1.5 Onpenenenne 3HaYeHHSA NPHBEICHHOH IIO-
IPEIHOCTH U3MEpEHHH NaBIIeHHS

CranzaptHsie o6pa3uel
(I'CO) abcomoTHOTO
JAaBJIeHHS HACHIIEHHEIX
napoB AJTHI] (sranoHHeie
mareprarsl BHUHMM)

'OCT 12997 .5.10

3.1.6 IlpoBepka MaccCH

T'OCT 12997 n. 5.32 | Becsr tuma 3807 MP8-1

¢ B.ILY 60 Kr

3.1.7 IlpoBepka rabapuTHHIX pa3MepoB

I'OCT 12997 n.5.32 | JIuneiixka T'OCT 166-80

IMpumedanus: 1. TIpuMenseMble TIPH HCTILITAHAAX STATOHB M HMCHBITATENBHOE 00OpynoBaHHE
JOJDKHEI OBITh IOBEPEHHI M ATTECTOBAHEI B YCTAHOBIICHHOM IIOPSAAKE.
2. lporpamMa HcnHTaHHE MOKET OBITH JOMOHEHA HIIM COKpameHa IIpH mpo-

BeAeHHH HCIIBITAHHH.
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5. O¢opmiieHne pe3ybTATOB HCIILITAHMI

5.1 Tlo pe3ynabrataM HCHBITAaHHNA JOIDKEH OBITH COCTaBIEH aKT B COOTBETCTBHH C
ITP 50.2.009-94.

5.2 AKT MCIBITAHUM JOJDKEH COAEPXkAaTh OLEHKY TEXHHYECKOTO YPOBHs aHAJIM3aTOpOB JaBJie-
Hus HaceimeHHBIX napoB SETAVAP II, usrotoBnenusix ¢upmoit «STANHOPE-SETA», Bemuko-
OpuTaHus.

Pyxosomurens otnena ['TI CHU / -
«BHUMM um. I.1.Menneneea» 2, B.H.I'opoGeii

Hayunsiit corpyaauk I'LI CU ) Ee—
«BHUMM wum. J1. 1. MenneneeBa» Z% O.C.BurtkoBcKkmit
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[Tpunoxenue H
AHanu3zaTop JaBlIeHUS HACHIIIEHHBIX apoB nMoTouHbii RVP-4. [Iporpamma ncnsitanuii

YTBEPXJAIO
3aM. pyKOBOAHUTEIS
r e

AHAJIM3ATOP JABJIEHUS HACBHIIIEHHBIX ITAPOB IIOTOYHBIN
RVP-4

[TPOI'PAMMA UCTIBITAHUM
JULA LIEJIEM YTBEPXIIEHUS TUTIA

2008
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1 Beenenne

1.1. Hacrosimas mporpaMMa perfiaMeHTHpyeT NPOBEJICHHE UCTIBITAHHM IS L€l YTBepXICHHS
THIA aHAIM3aTOPOB JABJICHHS HACHINEHHBIX MapoB MOTOYHEIX RVP-4.

1.2. Henslo HCIIBITAHUH SBISETCA:

- OIIEHKa Hay4HO-TexHH4Yeckoro yposHs CH;
- IIpOBEpKa COOTBETCTBHS TEXHMYECKHX XapakKTepuCTHK CH HOpMaTMBHO-TEXHMYECKOH HOKY-

MEHTaIlHH;

- BHIABJIEHHE HaMM4us 5TanoHos W HJI mo mosepke mns Merposornyeckoro obecnedenns CU B

SKCIUTyaTalliy U MOCJIE pEMOHTA.

1.3. Ha ucneiTanus npeapaBiseTcs OAuH oOpasen] MOTOYHOrO aHAIM3aTOpa JaBJIEHHs HACHIICH-
HbIX 1apoB RVP-4, usroroBnennsiit pupMmoii “Bartec Benke GmbH”, I'epmanus .

2. PaccMoTpeHne TeXHHYeCKOH JOKYMEHTAHH

2.1 Tpe6oBaHKs M METOIMKA PACCMOTPEHHS TEXHUYECKOH JOKYMEHTALIMH IPHBEECHEI B Tabymue 1.

Tabmuua 1

Conepxanne TpeGoBaHMIl 10 paccMOTpe-
HHIO TeXHAYECKOH NOKYMEHTAIlHH

Yka3anns no MeTOAHKE PaCcCMOTpPECHHNA
TEXHHAYECKOH JAOKYMCHTAIHH

2.1.1 IIpoBepka COOTBETCTBHS IIPECTaB-
JIeHHO# JoKyMeHTanuu TpeboBanusamM [1P
50.2.009-94

Ha coorserctue ITP 50.2.009-94

2.1.2 OneHka Hay4HO-TEXHHYECKOTO ypOB-
HS CPEJCTBA H3MEPEHHUS

ITpOBOAKTCS CpaBHEHHE TEXHHYECKHX M OIKCILTyaTa-
IMOHHBIX XapaKTEePHCTUK HCIBITYEMBIX CPEJCTB H3-
MEpPEHHIA C aHATOTMYHBIMH OTEYECTBEHHBIMH H 3apy-
GexXHEIMH 00pa3zamMu

2.1.3 IIpoBepka MONMHOTEL, IPaBUIBLHOCTH H
c11oco60B BEIPXKEHUS METPOITOTHYECKUX
XapaKTEepPUCTHK, HOPMUPOBAHHEIX B TEXHH-
4eCKOM JOKYMEHTaluK

ITpoBOAWTCSA aHATH3 METPOJIOTHIECKHX XapaKTepH-
CTHK C y4€TOM Ha3HA4YECHHUS U YCIOBHH NPAMECHEHUS
ucneityemoro CH, mpoBepka coOTBETCTBHSA TpeboBa-
HusM otedecTBeHHBIX HJ[ mo merponoruu u 'OCT
8.009-94

2.1.4 TIpoBepka NOHOTHI ¥ NPaBHIHHOCTH
BEIOOpa METOIIOB U CPEICTB KOHTPOJIA TEXHHU-
YeCKHX XapakTepHCTUK ucnerryemoro CH,
IIPUHATEIX B TEXHUWYECKON JOKYMEHTAIMHU

ITpoBoauTCs OLEHKa HEOOXOAMMOCTH H3MEHEHHS Me-
TOZOB H CPEACTB KOHTPOJISA TEXHHYECKHUX XapaKTepH-
cTHK ucneityemoro CH

2.1.5 OneHka 00eCIEYeHHOCTH 3TAJIOHAMH
u HJI no noBepke ncnritryeMoro CHU B 3kc-
IUTyaTal{H | TOCIIE PEMOHTA

VYcraHaBIMBaeTCS BO3MOXXHOCTh NPHMEHEHHS OTede-
CTBEHHBIX 3TAJOHOB M AeiicTByromux HJI nns nosep-
ku ucnbityeMelX CU B 3KCIUTyaTallvy M 1OCJIE peMOH-
ta. JlaroTcs pekoMeHanuu 1o paspaborke Hopor HJIL.

2.1.6 Ilpoeepka HJI mo mosepke Cu

PaccmarpuBaercs HJ[ mo moBepke ¢ TOYKHM 3peHHs
JOCTaTOYHOCTH KOHTPOJII METPOJIOTHYECKHX XapaKTe-
puctux CH, 060CHOBaHHOCTH PEKOMEHIYEMBIX METO-
JIOB TIOBEPKH ¥ MPUMEHAEMBIX TAJIOHOB H BCIIOMOra-
tesibHBIX CU

2.1.7 IlpoBepka COOTBETCTBUS IPOrPaMMEI
HCIIBITAaHHH YCTAaHOBJICHHBIM TPEOOBaHUAM

PaccMaTpuBaeTcs mporpaMma HCIBITaHHM, OLEHMBA-
€TCsl COOTBETCTBHE OOBEMa MCIBITAaHMN OOBEKTHBHO-
MY KOHTpOJIIO TEXHHYECKHX XapaKTEPHCTHK HCIIBITYe-
MEIX CpeicTB Hu3MepeHHid. OLEeHUBAIOTCS PEKOMEH-
JyeMbleé METOJBl HCIBITaHWM, 3TaJOHBI, BCIIOMOTra-
tenbHBIe CH 1 ucnbITaTensHOEe 000pyn0BaHKE

2.1.8 TIpoBepka Hanu4Ms MOBEPEHHBIX 3Ta-
JIOHOB M HCIIBITaTeNIbHOTO 000pyAOBaHHS
JU1s NPOBEACHUS MCIIBITAHUH :

OIIpé,lICJ’ISICTCﬂ HaJIAYHUC IOBEPEHHBIX JSTAJIOHOB H
BcrioMoraTenbHEIX CY Ha MecTe HCTIBITaHHH
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3 DKcnepHMEHTAJIbHbIE HCC/IEA0OBAHUS

3.1. [opsAOK NpOBEAEHHS IKCIEPUMEHTAIIHBIX HCCNIENOBAHHIA H METOLMKA WCMbITAHMA NpHBE-

feHbl B Tabnuue 2.

Tabnuna 2

MeToabl H yCJIOBHSA

ITaIOHHbIE CPEACTBA
H3MepeHHi, HenbITa-

Conépxanne HenbiTanmuii NpoBeACHHS TeJIbHOEe 000pYAOBAHHE,
HCNBITAHHH BCIIOMOTaTe/IbHAs anmna-
partypa, HX TeXHHYeCKHe
XapaKTepPHCTHKH
3.1.1 ITpoBepKa BHEIIHETO BUAA, KOMIUIEKTHOCTH, | ~CT 22520, n.7.1 i
MapKHPOBKH, YIIAaKOBKH
Awmnepmetp M262M

3.1.2 Onpenenenue notpebseMoil MOIHOCTH

I'OCT 22520, n.6.24

[Tpru6op kOMOHHHpPOBaH-
bt 114342-M1

3.1.3 [IpoBepka NpPOYHOCTH M TIE€PMETHYHOCTH
M3MEPUTENbHON AYEHKM C NaTYMKOM [aBJICHHA
IIpH CO3JaHHH B HEW [ABJICHHSA, COOTBETCTBYIO-
Iero HWXHEMY npejesly MoKa3aHuH

['OCT 22520, n.6.18

BakyymmeTp nedpopma-
uuoHHsid BJ1-1

3.1.4 TlpoBepka NPOYHOCTH H TE€PMETHYHOCTH
H3MEPHUTENbHON SYEHKH C NaTYMKOM [aB/ICHHA
NpH CO3JaHHH B HEH JaBIEHHSA, COOTBETCTBYIO-
IEro BEPXHEMY TIpe/ie)Ty MOKa3aHuM

I'OCT 22520, n.6.18

DTaNoHHbIA MAaHOMETP
MIIA-15

3.1.5 OmnpeneneHnue OTHOCHTENbHOH MOrpEIIHO-
CTH M3MEpEHHit NaBlIeHus, %o

OTaJOHHBIA
marepuan BHUMM
09.02.003-02/09
[Tacnopt

CrannapTHble 06pasisl
abCOJIFOTHOTO JaBJIEHHUS
HacCBbIIEHHEIX [1apOB
AJTHIT (3TasoHHbEIE Ma-
tepuanst BHUHMM 2007-
12008).

3.1.6 ITpoBepka raGapHTHBEIX pa3MepOB

'OCT 22520, n.6.23

Juneiika TOCT 166-80

3.1.7 IlpoBepKa MacChl

I'OCT 22520, n.6.23

Becel 3807 MP8-1

Tpumeyanus: 1. [IpuMeHseMEle NMPH MCTIBITAHUAX STATOHBI H MCIIBITATE/ILHOC obopynoBanue
JIOJDKHBI GBITH OBEPEHbI H aTTECTOBAHBI B YCTAHOBJIEHHOM MOPSUIKE.
2. TlporpamMMa HCHBITAHHH MOXET GBITb JOMOJHEHA WM COKpALlCHA MpH Npo-

BEACHHH HCIBITAHUH.

4 Opopmirenne pe3yabTaTOB HCNbITAHHH

4.1 Tlo pesynpTaTaM HCOBITAHHM JOMKEH OBITh COCTaBI€H aKT B COOTBETCTBHH €

ITP 50.2.009-94.

4.2 AKT HCIIBITAHHH JOJDKEH CONEPXATh OLIEHKY TEXHHYECKOro YPOBHS aHaNu3aTopa JaB/ICHHs

HACBHILIEHHBIX NapoB notouyHoro RVP-4.

/Pyxononn‘renb otnena 'l CHU
“BHUUM um.J]. V. Menaeneesa”

Hayunsiit corpyanuk I CU
“BHUUM umM. 1. 1. Menneneesa”

f e,

<.

B.H.I'opobeit

"0.C.BHUTKOBCKHH



