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PabGora Bemonnena B demepanbHOM TrOCYJApCTBEHHOM YHHTAPHOM MPEANPHUATAN
«Bcepoccuiickuii  Hay4yHO-HCCJIEAOBATENbCKUI ~ MHCTUTYT  METPOJIOTUM  HMEHU
J.1. Menneneea»

HayuHblii pyKOBOAUTEJb: KaHIUIAT TEXHUYECKUX HAYK,
['opo6eit Bnagumup HukonaeBuu
OduunanbHbie ONMOHEHTHI:

I[OKTOp TCXHUYCCKUX HAYK

I[OKTOp TCXHUYCCKUX HAYK

Bexymasi opranuzanmsi:

3amura JAUCCepTallMi COCTOUTCS 2018 1. B 4acoB Ha
3aCelaHuU IUCCEPTALMOHHOIO COBETA B ®I'VII «cBHUUM wnm. /..
MenneneeBay» no aapecy: 190005, Caunkt-IlerepOypr, MockoBckuit mip., 1. 19.

C nuccepramueii MOXKHO O3HaKOMHUThCcsi B Oubmuoreke OI'VII «BHUUM
um. /.M. MenpaeneeBay.

ABTopedepart pa3ocnaH «__ » 2018 r.

OTt3b1BBI Ha aBTOpedepaT B 2-X HK3EMIUIIpAX, 3aBEPEHHBbIC MEYAThIO YUPEKIICHUS,
npocumM HarpaBuTh 1o aapecy: 190005, Canxr-IletepOypr, MockoBckuit mp., a. 19,
YYEHOMY  CEKpETapro  JuccepraimoHHOro  coBeta  Yekupne  KoHcTaHTHHY
Brnagumuposuuy.

Y4eHbll CEKpeTapbh AUCCEPTALMOHHOTO COBETA,
KaHIUJAT TEXHUYECKUX HAYK, K.B. Yekupna



OBIIAA XAPAKTEPUCTUKA PABOTDBI

AKTYaJIbHOCTH NIP00OJIeMBbI

Passutne HedTenoObIBaromero komiuiekca Poccuiickoit ®Denepanuu uMeeT
OJIHO M3 KIIOYEBBIX 3HAYECHUI ISl MOBBIMIEHUS 3KOHOMHYECKOW MOIIU CTPaHbl U
pocTa ee aBTOpUTETa HAa MEKIYHApPOJHOM apeHe. YcroWumBas paborta
He(Teqo0bIBAIOIIETO KOMIUIEKCAa OOECHeunBaeT SHEPreTUYECKYl0 0e30MacHOCTh
Hamel cTpassl. [locTymiieHne 3HaYnTENbHONW YaCTH BAJFOTHOM BBIPYYKH, OT MPOAAXKH
He(hTH 1 HEPTETPOIYKTOB, ABISETCS OMOPOH TOCYAAPCTBEHHON OFOIPKETHON CUCTEMBI,
MOCKOJIbKY POoccusi — OJIMH M3 OCHOBHBIX MOCTABIIUKOB HE()THU U HEPTEIPOIYKTOB Ha
MUPOBBIE PHIHKHU.

CroumocTs He(TH M HEPTENPOAYKTOB HANMPSAMYIO 3aBUCUT OT MX KadecTBa.
[ToaTomMy HE0OX0AMMO 00€CIEeUUTh KOHTPOJIb KauecTBa HEPTH M HEPTEHPOAYKTOB,
KaK Ha CTaJWM TPAHCIOPTHPOBKH, TaK M HEMOCPEACTBEHHO MNpU MepepadoTKe u
XpaHeHnH. KayecTBO XapakTepH3yeTcsi HECKOJbKMMHM KPUTEPUSMU M IApaMETPaMH,
IIPSAIMO WJIM KOCBEHHO BIIMSIOIIMMH HA CTOUMOCTB IPOAYKIUH.

[Ipu onenke kadyecTBa HE(TENPOAYKTOB OJHOM M3 TIJIABHBIX XapaKTEPUCTHUK
ABIIsI€TCS JaBiieHue HachleHHbIX napoB (JHII). Ot 3Toil XxapakTepuCTUKU 3aBUCAT
AKCIUTyaTallMOHHbIE CBOWMCTBA HEPTENPOIYKTOB (TOIJIMB, Macell, PacTBOPUTENEH H
T.J1.) ¥ pe3yJIbTaThl paCU€TOB Psi/ia TEXHOJIOTUYECKUX MPOLIECCOB.

B 10 xe BpeMs HepTb M HEPTEHNPOAYKTHI SIBISIOTCA OJHUM U3 OCHOBHBIX
HMCTOYHUKOB 3arpsA3HEHHs] OKPYXKAroLIeW cpenbl. bosblie MOJIOBUHBI BCEHW MAacChI
TEXHOJOTMYECKUX TIOTeph MNPUXOJUTCS Ha BbLACISIOMIUECS W3 HEPTENpOAYKTOB
yraeBofopoabl. [Ipu nmpounx paBHBIX BHEIIHUX YCJIOBUAX UX KOJMYECTBO 3aBUCUT OT
ucnapsieMoctd Hedtu, xotopas xapakrepusyercs JHII u comepxkanuem B HedTH
pPacTBOPEHHBIX M CBOOOJHBIX Ta30B. be3 JOMKHOrO KOHTPOJIS 3TUX MapaMeTpoB
HEBO3MOJKHO BBISIBICHUE OCHOBHBIX NMPUYUH MOTEPh M, CIEIO0BATEIbHO, MPUHATHE
COOTBETCTBYIOIIHUX MEP MO UX NPEAOTBPALLEHHUIO.

B EBpormie s koHTposis kauecTBa HehTH 1 HePTENPOMYyKTOB yxe Oosee 15 et

HCIIOJIB3YIOTCA aHaJIN3aTOPhI JAaBJICHUS HAaCBIIIICHHBIX ImapoB. Anamms aTtop



MPENCTaBIsACT CO0OW KOMIIAKTHBIN, TIOJHOCTHIO AaBTOMATHU3MPOBAHHBIN TIPHOOD,
no3BoJsitoluii ObicTpo onpenensts JJHII ucnbityemoro obpasiua.

B Poccum ananmornuHbple aHanmM3aTophl WM TpuOopbl s u3Mepenus: JIHII
He()TH U HEPTEMPOIYKTOB, CIIOCOOHBIC KOHKYPHUPOBATh C €BPOTICHCKUMHU CPEJICTBAMHU
WU3MEPEHUN, HE BBIMYCKatOTCS. [103TOMY 11 MOBBIIEHUSI KOHTPOJISL KAYECTBA TAHHOTO
napameTpa HepTH U HEPTEMPOIYKTOB 3THU AHAIM3ATOPHI CTANIM TOSBISATHCA M Ha
tepputopun P®. 1 mockoabKy METPOIOTHIECKOTO OOSCIIedeHHs B TJaHHOK 00J1acTH B
Poccun mpakTthuecku He CyIIECTBOBAJO, MOSBHIIACH HEOOXOJUMOCTH Pa3pabOTKU U
COBEPIICHCTBOBAHUS METPOJOTUUECKOTO obecniedeHus B oonactu usmepenuid JJHII.

brumm mocTaBneHbl 3amaun: TMOBBIMIEHWS TO4YHOCTH u3Mmepenus JIHII,
MIPOBEJICHUE HCIBITAHUN C LIETBI0 YTBEPKACHUS TUIA 3apyOEKHBIX aHAIU3aTOPOB Ha
tepputopun PO, mnepegaun um pasmepa emunuisl JIHII, pa3zpabotku meToauk
UCIIBITAaHUI U MIOBEPKU MPUOOPOB JAHHOTO HAMPABIICHUS.

eab padoThl

[lenbto paboThl sABIsieTCA pa3paboTKa, CO3JaHUE, UCCIICIOBAHUE U BHEAPCHUE
yctaHoBKM s usmepenus JIHII, ¢ nmocnemyromuym yTBEpKICHHEM B KaudeCTBE
pabouero sTanoHa. YCTaHOBKA JOJKHA YJIOBJIECTBOPSATH MOTPEOHOCTSIM COBPEMEHHOM
HeTsHON TpoMBIIIIeHHOCTH. Pabora moipkHA OBITH BBHITIOJTHEHA HAa OCHOBAaHUHM
KOMIUJIEKCHOI'O aHaju3a COBPEMEHHOI'O pBIHKA METOJOB W CPEACTB H3MEPEHUU
JABJICHUS] HACBHIIIEHHBIX MapoB HedTH W HEPTENPOIYKTOB, a TaKXKE OCHOBHBIX
HaIpaBJICHUI pa3BUTUS METPOJIOTMUECKOTO 00ecriedeH s B JaHHOM 00JIacTu.

B cBs3u ¢ 3TUM OB MOCTABJIEHBI CJICIYIOIINE 3aa4u:

- TMPOAHAIU3UPOBATH CYIIECCTBYIOIIME COBPEMEHHBIE METOABI M CPENICTBA
U3MEPEHUI JaBJICHUS HACBIIICHHBIX MapoB HE(YTH U HEPTEIPOIYKTOB;

- pa3paboTarh, €O3aTh M HCCIENOBATh YCTaHOBKY st uamepenus JIHII
KUIKOCTEH, KoTopast 661 u3mepsuia JIHII ¢ BbICOKOM TOYHOCTHIO;

- Ha 0a3e yCTaHOBKM  co3gaTh  paboumii  stamon, B  DI'VII
«BHUUM um. JI.1. MenaeneeBay;

- TIPOBECTHM HCCIEAOBAHUS METPOJIOTUUECKUX XAPAKTEPUCTUK CO3JAHHOU

YCTAaHOBKH I10 HauOoJiee CymECTBCHHLIM HCTOYHHUKAM IIOTPCIITHOCTH IJIsI OIPCACIICHHA



(GYHKIIMOHATBHBIX 3aBUCMMOCTEH W BBEIEHHUS MOMPABOK COTJACHO COBPEMEHHBIM
METOJaM M3MEPEHUS, U Iepelaun pa3Mepa €AUHULBI TaBJICHUS HACBIIICHHBIX NAapOB
OoJiee rpyObIM TIpHOOpaMm;

- pa3paboTaTh KOMIUIEKC MEp [Jsi MPOBEACHHUS IOBEPKU, KaIHMOpPOBKH H
yTBEpXKJAeHUS Tumna Ha Tepputopun P® anammzaropoB JIHII Ha 06a3e maHHOM
YCTaHOBKH.

Hay4ynasi HoBU3HA

HayuHas HOBU3HA THCCEPTALIMU 3AKIIOYAETCS B TOM, UTO:

- IPEJIOKEH, HCCIECAOBAH W BHEIPEH HOBBIM IMHEBMATUYECKUM METOJ
M3MEpPEHUs [IaBJICHUS HACBIIIEHHBIX MapoB HE(PTENPOIYKTOB, OCHOBAHHBLIN Ha
TEPMOJAUHAMUYECKUX METONAX W3MEPEHUs JaBIICHUS, I[I03XKE pEaln30BAHHBIA B
rocygapcTBeHHOM paboueM »stanmoHe Homep 3.1.Z2ZB.0033.2015. HoBwii Meton
MO3BOJIMIJI  00ECIIEYUTh HEOO0XOoauMyI0 TO4YHOCTh u3Mmepenuit JIHII, yto He ObuiO
BO3MOYKHO C IPUMEHEHHUEM CYLIECTBYOIIMX MeToA0B 1 CH.

- pa3paboTaH MPOEKT JIOKaJIbHOUM moBepouHoi cxemsl aiist CU JIHIT;

- pa3paboTaHa METOJMKA aTTeCTAllUU TOCYJAPCTBEHHBIX CTaHJAPTHBIX 00Pa3IoB
(I'CO) xuaxocTell aOCONIOTHOTO JaBJIEHHWS HACBIIMIEHHBIX MMapoB. [[o pa3paboTku
JTAHHOW METOJUKU TMOJOOHBIX JOKYMEHTOB MO cTaHiaapTHbeiM oOpasmam JIHIT He
CYILIECTBOBAJIO;

- pa3paboTaHbl U BHEAPEHBbI METOJUMKH UCIBITAHWN M MOBEPKH aHAIM3aTOPOB
JUHII. Metoauku st aHaIM3aTOPOB ObUTM pa3pabOTaHbl BIEPBBIC, OHU BHEAPEHBI U
UCIIOJIb3YIOTCSl OTEUECTBEHHBIMU LIEHTPAaMU CcTaHAapTU3anuu u metposoruu (LICM).

IIpakTHyeckas HEHHOCTH PadoThI

OCHOBHOM MPaKTUYECKON LIEHHOCTHbIO PabOThl SIBISETCS COBEPILIEHCTBOBAHHUE
METPOJIOTUYECKOT0 KOMILJIEKCA, HANpaBJICHHOIO Ha pa3BUTUE O0JIACTH U3MEpPEHUM
JIaBJICHUS HACBIIICHHBIX MapoB HedTH U HedTempoIyKTOB B Poccun.

[TpakTrueckoi 1EHHOCTHIO PAOOTHI SIBISICTCS:

- pa3paboTaH, WCCIEIOBaH M YTBEPXKIEH B YCTAaHOBJICHHOM MOPSIKE
rOoCyJapCTBEHHBI PAOOYMil ATAJlOH E€AWHMIIBI JABJICHHS JJIsl HACHIIMICHHBIX IapOB

KUIKOCTH;



- pa3paboTaHHBI TOCYAapCTBEHHBIM pabdoumit »TamoH Ne 3.1.Z27B.0033.2015
no3ossier PI'YII «BHUUM wmm. JIUWN. MenneneeBa» OCYyIIECTBIATh IOBEPKY H
KaJIMOPOBKY CPEACTB M3MEPEHUMN JaBICHUS HACBIIIEHHBIX MApoOB, a TAaKXKe MPOBOIUTH
aTTECTAINIO CTaHAAPTHBIX 00Pa3LOB;

- pa3paboTaHbl W YTBEPXKIECHBI METOJUKH HCIBITAHUN M TOBEPKU CPEJICTB
WU3MEPEHUN JABJICHUS HACBIIICHHBIX MTAPOB;

- pazpaboTaHa © yTBEpXKJEHA METOAUKA AaTTeCTalldhd TOCYJapCTBEHHBIX
CTaHAApTHBIX 00pa3ll0B JaBJICHUS HACHIIICHHBIX TapoB HEPTH U HedTenpoaykToB. [1o
pe3ysbTaTaM HCCIIEJOBAaHUM yIydIlleHbl cCTaHaapTHeie 00pa3usl AIHIT;

- rocymapcTBeHHBIM  paboumit  stamon  Ne 3.1.ZZB.0033.2015 mno3Bosser
UCCIIE0BATh METPOJIOTUYECKHE XapAKTEPUCTUKUM HOBEUIINX CPEACTB HU3MEPEHUM
JIaBJICHUSI HACBIICHHBIX MapoB, Takux Kak aHanmszatopel JHII, m npoBoguTh
roCyJapCTBEHHbBIE UCIBITAHUS C LETbIO YTBEpkAeHUs tuna CU.

OCHOBHBIC M0JIO’KEHNS M Pe3yJIbTaThl, BBIHOCMMbIE HA 3AIIUTY

OCHOBHBIE MOJIOKEHNS U PE3YJIBTAThI, BEIHOCUMBIE Ha 3alIUTY:

- pa3paboTka ¥  HCCIIEIOBAaHWE TOCYAapCTBEHHOr0 paboyero ATajgoHa
Ne 3.1.27B.0033.2015 miis u3mMepeHus 1aBIeHUS HACHIIICHHBIX MApPOB KUAKOCTEH;

- pa3paboTKa  BBICOKOTOYHOW  YCTAHOBKH  JUIsI ~ U3MEPEHHS  JIaBIICHUSA
HACBIIIEHHBIX MTAPOB KUAKOCTEH Ha 0a3e KOTOPOU ObLT co3/1aH paboyvHii 3TaJOH;

- HOBbI MHEBMATUYECKUN METOJ U3MEPEHUM [IABJICHUS HACHIIICHHBIX TNapoB
YKUJIKOCTEW, OCHOBAaHHBIM HAa TEPMOJMHAMUYECKHUX METOJaX U3MEPEHUN JaBJICHUs, a
TAKX€ PE3yJIbTAThl €r0 UCCIICIOBAHUN;

- METOJIMKY UCTIBITAHUM ¥ TTIOBEPKU CPEJICTB UBMEPEHUMN JTABJICHUS HACHIIIICHHBIX
napoB HEPTH U HEPTETIPOIYKTOB;

- METOAMKA aTTECTAllMU TOCYAAPCTBEHHBIX CTaHAapTHBIX oOpasuos JJHII.

Anpodauus padoTbl

OCHOBHBIE TTOJIOKEHUS TUCCEPTAIMOHHON PabOTHI U OTACIBHBIC €€ Pe3yIbTaThl
JOKJIa/IbIBAJTUCH U 00CYKIAJTUCh Ha:

o IX MexayHapoiHbIi TeXHUUECKHi cemuHap «Pa3paboTka, mponu3BOACTBO,
NPUMEHEHUE W METPOJIOTMYECKOEe OOECIEeYEeHUE CPEACTB U3MEPEHHUs JABJICHHUS U
Bakyymay, Cankrt-IlerepOypr, ®I'VII «BHUUM um. MenneneeBay, Hos6pb 2004 1.
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o X MeXIyHapOJHBIN TexHHueckuil cemuHap «Pa3paboTka, mMpoU3BOACTBO,
NPUMEHEHHE W METPOJIOTHYECKOe OOECleYeHHe CpEACTB H3MEPEHHs [aBICHUS U
Bakyyma», Cankrt-IlerepOypr, ®I'VII « BHUUM um. MenpaeneeBa», Hosiopb 2006 T.

o Konkypc HUOKP BHUMM-06, Cankr-Ilerepoypr, ®I'YII «BHUNM
uM. MeHnneneeBa», nekadbps 2006 r., 2 MecTo.

o MexayHaponHbld HAay4YHBIM CEMHHApP-KOHKYpC «Jlydmmi wmosonoun
meTrposor KOOMET», Munck, peciyonuka benapycs, anpens 2009 r.

o Hayunbiii cemuHap «AKTyalbHBIE 3aa4d BOCHHOW METPOJIOTHNY,
MockBa, MO, Mbituiu, anpeins 2009 r.

° Bropoii MexayHapoIHbIM CUMIO3UYM «MEXaHMYECKUE H3MEPEHUS U
ucnbiTanust MEXAHOMETPUKA 2010», Mockga, anipens 2010 r.
o Bcepoccuiickas  koHbepeHImuss «MeTponoruss W CTaHAapTU3AIUS

HedrerazoBoit orpaciau-2011», Caukr-IlerepOypr, centsiops 2011 r.

J Bropas Bcepoccuiickas koHpepenuus «MeTposiorust U cTaHaapTH3aLus
HedTerazoBoit orpacnu-2012y», Cankr-Ilerepoypr, okTsi6ps 2012 T.

o Tpetbs Beepoccuiickas koHpepeHuus «MeTpoiaorus U cTaHIapTU3aLMs
HedTerazoBoit otpaciu-2013», Cankrt-IlerepOypr, oktsiops 2013 T.

o Kondepenuuss «Konrpecc momoapix yuensix», HWMTMO, Cankr-
[TerepOypr, anpens 2015 T.

o Pacmipennsiii ceMuHap HayYHO-HCCIIEI0BATEIBCKOTO OT/Iea B 00J1acTh
m3mepenuii napinenns, OI'YII «BHUWM um. MenneneeBay, CII06., utons 2017 r.
Iy0ukanuu, CTpyKkTypa 1 00bEM padoThl

OCHOBHBIE TIOJIOKEHHUSI JUCCEPTAIIMOHHONW pabOThl TMpeACTaBiICHHI B 16
neyaTHeIX paboTax, U3 HUX 5 0e3 COaBTOpPOB, 3 CTAThbU ONMYOJMKOBAHbI B BEAYLIUX
Hay4HBIX )KypHanax, pekoMeHa0BaHHbIX BAK.

JuccepranonHas paboTa COCTOUT U3 BBEACHMUS, 4-X IJ1aB, 3aKIIOUYECHHUS, CITUCKA
HUCTOYHUKOB W mpuioxkeHus. OOmmii o0bem pabotel coctaBisger 110 crpanun
MaITMHOMUCHOTO TeKCTa, BKiItodast 19 pucynkos, 24 Tabmwuibl, 2 rpaduka U CIUCKa
HMCTOYHUKOB U3 55 HAMMEHOBAHUM.

B nuccepranrionHoit paboTe H3710XKeHbl W OO0O0OIIEHBI pe3yJabTaThl PadOTHI,

BbINIOJTHEHHOM B niepuo ¢ 2002 mo 2018 rr.



COLAEPKXAHUE NNCCEPTALINNA

Bo 66edenuu 000CHOBBIBAETCS AKTYaJIbHOCTh JIUCCEPTAIMOHHOW pabOThI,
bopMyIMpYIOTCS 1IeJIM, Hay4YHasi U MPaKTUYeCcKas 3HAaUMMOCTb UccleoBaHusl. Takxke
BO BBEJCHUMM OOOCHOBAaHa aKTyaJIbHOCTb MPOOJIEMbl KOHTpOJIS KauyecTBa HePTU U
He(TENPOAYKTOB JIJIsi 00eCTIeueH s MPUEMIIEMBIX METPOJIOTMUECKUX U 3KOJIOTUYECKHUX
nokasaTeyied, a TakKe YMEHBUICHUS TEXHOJOTHUYECKHX IMOTeph NpHU J00bIYE,
nepepadoTKe, TPAHCTIOPTUPOBKE U XpaHEHUHU HEe(TU U HE(TEIIPOIYKTOB.

B nepsout 2nase mpuBenéH aHaIUTHUYECKUNH 0030p padoOT, MOCBSMIEHHBIX
TEOPETHUUECKOMY ¥  OKCICPUMEHTAILHOMY HW3YYEHUIO HM3MEPEHHUS  JIaBJICHUS
HACBIIMCHHBIX MapoB HePTH W HEPTENPOIYyKTOB, BHIITOJHCHHBIX OTCUCCTBCHHBIMU U
WHOCTPAHHBIMHU UCCJICIOBATCIISIMH.

[IpoBenen 0030p-aHANM3 METOJOB M3MEPCHHS MABJICHHUS HACHIIICHHBIX IapOB
Heptn u HeprenpoaykToB, Takux kak ['OCT 1756-2000 «HedTtenpoayKThl.
U3mepenne naBineHuss HacbiieHHbIX mapoB», ['OCT P 52340 «Hedts. Meton
ompeneeHus naBieHus napoB MeroaoM pacmupenus», ['OCT P 8.601-2003 «I'CH.
JlaBneHue HACHIIMICHHBIX MapoB HePTH U HEPTEHPOIYKTOB. MeTo/MKa BBHIMOTHEHUS
usmepenuit», [OCT 2517-85 «Hed1b un Hedrenpoaykrsl. Metoasl or6opa nmpod», EN
13016 (I+1l) «Kunkue nedrenpomyktel. JlaBnenue mapa. OnpeneneHue AaBICHUS
HaChIMeHHBIX Bo3myxoM mapoB (ASVP)», ASTM D 323 «Merton ompeneneHus
JaBJICHUS HACHIIIICHHBIX MapoB HedTenpoaykToB (Meron Peitna)», ASTM D 4953-99a
«Meton omnpenenenust JIHII OGensuna u cmeceit mapoB O€H3MHA C OKCHUTE€HATaMHU
(cyxoit Mmerom)», ASTM D5191 «CranmapTHBII METOJ ONIpeAeICHUS JaBICHUS MapoOB
HedTenpoaykTtoB (MuHH-MeTOn)», ASTM D 6377 «Meton omnpenencHus TaBICHUS
napoB ceipoit HepTH: VPCR, (MeTon pacmupenus)», ASTM D 6378 «CrannapTHbiii
TECT-METO]I IJIsl OpEACIICHUs] JaBIeHUsS HAachIIIeHHBIX MapoB (VPy) HeQTenpoayKToB,
YIIEBOJAOPOJOB M CMECeW YIJIEBOJOPOJOB C OKCHIeHataMu (METOJ] TPOMHOTO
pactupenus)» u ASTM D 6897 «CrangapTHBIM TECT-METOJ IS ONpPEICIICHHS
JTABJICHUS HACBIIICHHBIX MAPOB CKIKCHHBIX HEPTSHBIX TA30BY.

[IpoBenén ananuTHYECKU 0030p CPEJCTB U3MEPEHUI JaBJICHUS HACHIIICHHBIX
napoB HepTH U HEPTEMPOIYKTOB. PacCCMOTPEHBI CYIIECCTBYIOIINE W UCITOJIB3YFOIIHECS
Ha Tepputopur PO nprbOopsl 0TEUECTBEHHOTO U 3apy0eKHOTO MTPOU3BOCTBA, a TAKIKE

COBPEMCHHBIC aHAJIM3aTOPbl JAaBJICHHUA HACBIIMICHHBIX IIaPOB. HpOBG)IeHO CpaBHCHHC



UX METPOJIOTMYECKUX XapaKTEepUCTHK, NpUHIUNOB aeictBus coriacHo ['OCTam u
ASTM xoTopbie OHU peaTnu3yoT.

Ha ocHOBe BBINMOJHEHHOTO aHalu3a MO 3aJlaHHOM TEeMAaTHKE U MOTpeOHOCTEH
COBPEMEHHOT0 phIHKAa B 00JIaCTU KOHTPOJISi KauecTBa HEPTH U HEPTEHPOAYKTOB IO
CpelcTBaM HW3MEpPEHHUs JaBJICHHS HACBHIIICHHBIX MapoB OBUIM OIpEAeNiCHbl 1LEIb U
OCHOBHBIE 33]1a4¥ TAHHOW JUCCEPTALIMOHHOMN pabOTHI.

Bo emopoii 2nase npuBeAEH aHATUTUYECKUN 0030p B 00JaCTU MCCIEAOBAHUMN
TEPMOJIMHAMUYECKUX METOJOB M3MEPEHHUs JABJICHHUS W CHENAaHbl BBIBOJABI IIO
MEPCHEKTUBHBIM BO3MOYKHOCTSIM HM3MEpPEHHUs JAaBJIEHUS HACBIIEHHBIX MApOB U
BO3MOYKHOCTEH CO3JaHusl U HUcciaeAoBaHus cTaHaapTHbIX oOpasuoB /IHII. B obmactu
U3MEPEHU JaBJICHUS, aJbTEPHATUBHO CYIIECTBYIOIIUM METOJAaM HW3MEpEHUs
JaBJICHUS: Yepe3 Maccy U Iiomaab (A 061acTu n30bITOYHOTO JIaBJICHUS) WM Yepe3
IUIOTHOCTh ¥ BBICOTY BOJSIHOTO CTOJIOA HIKOCTH (JIJIs1 00JIaCTH PA3HOCTHU JABIICHUM),
HCCJIEN0BAIACH BO3MOKHOCTD CO3/IaHMSI €CTECTBEHHBIX ITAJIOHOB JIABJICHUS HAa OCHOBE
YUCTBIX BELLECTB U KUIKOCTEH Ha 0a3e 3aBUCUMOCTHU JABJICHUS OT TEMIIEPATypBhI.

[IpoBeneHbl TEOPETUYECKUE U SKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS H3MEPEHUI
JaBJICHUs HACBHIIIEHHOTO Iapa BOJAbl B Juamna3zoHe pabouux Ttemmnepatyp (ot 15 no
50) °C. Pe3ynbraThl UCCIICIOBAaHHUIA MTPUBEACHBI B TEKCTE KAaHIAMIATCKON JTUCCEPTAIIUN
u Tabnuuax. Yacth riaBel NOCBsSIIEHA pa3pabOTKe HOBOTO MHEBMATHYECKOTO METOJIa
Ha 0a3e TepMOJIMHAMUYECKHUX MPOLIECCOB.

bbun paccMOTpeHbl TEPMOJMHAMUYECKHE METOAbl M3MEpPEHHUs HaBJICHUS Ha
OCHOBE (PUKCHPOBAHHBIX TOYEK (PA30BBIX NEPEXOAOB YHUCTHIX BEUIECTB, TakK
Ha3bIBAEMBIX TPOMHBIX TOYKAaX, KOTOPBIE JIaBHO HCIIOJB3YIOTCI B KauyecTBE
TEMIIEPAaTypHBIX PEMNEPHBIX TOYEK. PaccMOTpEeHHBIE TEPMOAMHAMUYECKHAE METOJIbI
M3MEpPEHUs JAaBJICHUN Ha OCHOBE HEMPEPBIBHBIX y4acTKOB P-T KpuBBIX IUIaBieHUS,
cyonmuManuy M 1apooOpa3oBaHUs YHUCTBIX BEIIECTB, B OTJIMYME OT MeToja
(DMKCUPOBAHHBIX TOYEK MO3BOJISIIOIIUE MOTYYUTh PE3yJbTaThl U3MEPEHUH JTaBIICHUS B
pasbl TOUHEE.

[lepcneKTUBHOCTh MPUMEHEHUS] pACCMOTPEHHBIX METOJIOB 3aKJIFOUAETCS B TOM, UTO
Ha uX 0a3e MOXHO CO3/1aBaTh CTaHIAPTHBIC O0pa3llbl, HEOOXOAMMBIE MJISi CIUYCHUH,
MOBEPKM W KaTMOPOBKU STAJIOHHBIX CTAllMOHAPHBIX YCTaHOBOK, OomO Pelima wu

anaim3saTopoB JIHIT Ha Mecte ux skcruryatanuu.



Onupasicb Ha MOJy4YEHHBbIE PE3yJIbTAaThl HCCIENOBAaHUN ObUT C(HOPMYIUPOBaAH,
MCCIIeIOBaH U BHeApeH HOBbIM Meton n3Mepenuit JIHII. CyTe MeTona 3akitouaercs B
ciegyronieM. B u3MepuTenpHyl0 KaMmepy 4epe3 BXOJHOW KJalaH MOJaeTcs
UCIIBITYEMbIN 00pa3el] NaBjieHUs HACBIIIEHHBIX MapoB, B TakOM 00beMme, 4TO Obl
COOTHOIIIEHHE OO0BEMOB TapHKUAKOCTh Obulo paBHbIM 4:1. Jlnsg JmocTuKeHus
HAWJIYUIIMX Pe3yJibTaToB oOpaszen oxjaxnaerca no temneparypsl + 3°C. ITlocne
3aJIMBKM 00pa3na B HM3MEPUTENbHYIO KaMmepy, BXOJHOM KIalaH 3aKpbIBAe€TCs, W
OTKPBIBAETCSI OTKAYHOMU KJIAIlaH, COCIUHSIOINNA U3MEPUTEIBHYIO KaMepy ¢ HAaCOCOM.
[Iponiecc BakyymMu3auu U3MEPUTEIBLHON KaMEPBI 3aKAHYMBAETCS B TOT MOMEHT, KO/
IIOKA3aHMs JaTYMKA JABJICHUS MEPECTAIOT YMEHBIIATHCA, IOCIE 3TOTO 3aKPBIBACTCA
OTKayHOM KkjanaH. OCTAaToyHOE JAaBJ€HHE B KaMmepe HEOOXOIMMO YYeCTh IpHU
onpenenenun JIHIIL. Ilocie Toro kak Bce KiamaHbl 3aKpbIThl HAYMHAETCS IIPOLECC
HarpeBa M3MEPUTETHLHON KaMephbl U UCTIBITYyeMOro o0pasiia ¢ MOMOIIBI0 TEPMOCTATa.
Harpes mnpomomxkaercs 1o temmnepatypsl 37,8°C (100°F). Ilpu sToit Temmeparype,
YCTaHOBUBIIIEECS B M3MEPUTEILHON KaMepe JlaBlieHUe, OYJEeT SIBISATHCS JIaBICHHUEM
HACBIIIEHHBIX MMAPOB UCIBITYEMOTO 00pasiia 3a BEIYETOM OCTaTOYHOTO JIABJICHUS.

JlaHnHbIii MeToa OBLI pealn3oBaH BIEPBBIC, a PE3YIbTaThl €r0 HMCCIEIOBAHUMN
ony0iIMKoBaHbI B )KypHaie «M3mepurenbHas Texauka» Ne 3, 2006 r.

Hcnone3ys TEOPUTUYECKHE VICCIIEIOBAHUSA MOKHO HCITIOJIb30BaTh
TEPMOAMHAMHYECKYIO 3aBUCUMOCTb JIaBJIEHUSI HACBIILIEHHOTO Mapa HaJ >KUIKOCTBIO, C
KOTOPOW OH HaXOAWTCA B TEPMOJMHAMUYECKOM DPABHOBECUH, OT TEMIIEPATyphl HarpeBa
UCHbITYeMOU KuAKoCcTH. HOBBI MeToa ObLI peanu3oBaH B BHICOKOTOYHON YCTaHOBKE
no m3mepennto JJHII, koTopast Bonuta B cocTaB rocy/1IapCTBEHHOTO pabodero TajaoHa
eAUHUIIBI AaBiaeHust ais obnactu umaMepenuit J[HII. DToT »sTasion crtam mepBbIM B
CBOEM pOJE€ M JI0Ka3aJl MEPCHEKTUBHOCTb PAa3BUTUS HAINPABJICHUS CO3JaHUs
€CTECTBEHHBIX dTAJIOHOB HA OCHOBE YUCTBIX KUJIKOCTEM.

B Toxe Bpemsi BTOpas rijaBa TOCBSIIEHA pa3pabOTKE U HCCIEIOBAHHIO
stanionHo# ycranoBku Y JIHII miist obmactv namMepenuii [aBieHus: HACHIIIICHHBIX TTAapOB
Ha 6a3e HOBOTrO MHEBMATUYECKOT'O METOA.

Onupasich Ha U3YYEHHYIO TeOpeTUUecKyto 0aszy B o0nactu nusmepenuit JIHII, kak
U B OO0JacCTH TEPMOJMHAMHUYECKHX IPOIECCOB, a TAaKXK€ Ha OCHOBOIIOJAraollne

crangaptel ['OCT 1756-2000 u 3apyOexxubie ASTM u EN Ob110 npunsiTo peuienue

10



co3JaTh YCTaHOBKY u3Mepsitoiryto adbcomorHoe [IHII ucneityemoro mpoaykra mnpu
cooTHomiennn ¢az map:xuakocts - 4:1, mpu Temmeparype 37,8 °C. B ocHoBy
CO37]aBa€MOM  yCTAaHOBKM  JIET  YHUKaJIbHBIA,  BIEpBbIE  pa3pabOTaHHBIN
nHeBMatudeckuii meroa uamepenus JIHII, coorBercTByronuii coBpemenubiM ['OCT u
ASTM. 3a Bcé Bpemsi CBOErO CyIlIeCTBOBAHUS YCTAaHOBKA, KaK U B HACTOSIIEE BpeMms,
ATaJOH, MOCTOSHHO HCCIENOBAINCh, M COBEPIIEHCTBOBAINCH. [lo pe3ympraram
UCCIICIOBAaHUM OBUIM 3aMEHEHbl COCTaBHbIE 4YacTM M JJIEMEHThl Ha Ooiee
BBICOKOTOYHBIE M COBPEMEHHBIE.

Tak i1 TMOBBIIEHUS TOYHOCTH U JOCTOBEPHOCTH M3MEPEHUHN JaBICHUS
HACBIIICHHBIX TMAapOB OBUIO TPUHATO peIIeHHEe 00 MHCIONb30BAHUA B STaJOHE
COBpPEMEHHOro mpeoOpa3zoBatens aaBiaeHus pupmbl MUJIA, paszpaboTaHHOTO TOA
KOHKpETHBbIE TpeOoBaHMS C Hamieil ctopoHbl. Jmamazon m3mepenuir 0 — 160 klla,
KIL.T. 0,15. DTO 3KClepUMEHTaNbHBI TPUOOP HOBOTO IMOKOJEHHUS CO CHEIHaTbHON
Moaudukamuet s paboThl € arpecCMBHBIMU  cpeaamu. B HaywHo-
MCCJIEIOBATEeNbCKOM oOTaene u3Mepenudd nasinenus BHUMM Obimu  mipoBeneHbl
UCIIBITAaHUSI  JJAHHOTO TpeoOpa3oBareiisi C MPUMEHEHHEM paldodero JTajloHa
M30bITOYHOTO AaBieHus 2 paspsga kia. T 0,05, moaTBepAuBIINE METPOIOTHYECKUE
XapaKTepUCTUKU MpeoOpazoBarelis. Takxke ero 0cOOEHHOCTBIO SBIISIETCS BO3MOKHOCTh
MOAKIIFOUEHUSI K KOMIIBIOTEpPY Ui BU3yanusanuu Imporecca usmepenus JIHIIL.
Busyanuzaius mMo3BOJISIET MCKIIOYHUTH OIIMOKY OTCUETa ONEpaToOpoM, a TakxKe
OoTOpOCHUTh City4aiiHble «BBIOpOCh». IIporpammuoe oGecneuenue ¢upmber MUJIA
aTTECTOBAHO MPOU3BOAUTENIEM U SIBJIACTCS JIMIIECH3UOHHBIM MPOYKTOM.

Kpome Toro, B cocrtaBe dTajoHa ObUIM 3aMeHEHbl Ha O0o0Jiee TOYHBIE U
COBPEMEHHBIC: HW3MEpPUTENIbHAs KaMepa, JaT4yUK TEMIIepaTypbl, MMHEBMAaTHYECKas
CUCTE€Ma, HAacoC, TEpMOCTaT. OTO TMPHUBEIO K YTOYHEHUIO METPOJIOTUYECKUX
XapaKTepUCTUK M TOBBIIIEHUIO HAJEKHOCTU 3TalIoOHA B LeloM. OTCYET IaBIICHHS
BU3YaJIM3UPYETCS HA KOMIIBIOTEpE B YHCIOBOM M TrpadUyecKOM HCIOJHEHUU B
€IMHUIIAX JABJICHHUS.

OCHOBHbBIE TEXHUYECKUE XapPaKTEPUCTUKHU:

JlnanazoH u3MepeHuii abcorOTHOTO NaBnenus, klla 0...160
[Ipenensl momyckaeMo OCHOBHOW MPUBEICHHOM
MOTPEIIHOCTH, Yo 0,25

Pabouast )xugkocTh TEpMOCTaTA BOJA
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Huamna3zon padounx temmepartyp, °C 0...50

+22
-33

Yacrora nuTaromieu cetu, 111 50+1
[ToTpebisieMast MOIIIHOCTD OT CETH MEPEeMEHHOT0 ToKa, KBT, He 6osiee 3

Hanpspxenue nuraronen cetu, B 220

CrpykTypHas cxema 3TajJloOHa PUBEAEHA HA PUCYHKE 1.

1 - u3mepuTenbpHAs Kamepa, 2 - IpeodpazoBaTellb JaBICHUS;, 3 - KOMITBIOTED;
4 - U3MEPUTEIBLHBII TEPMOMETP; S - IITYLEP AJIs 3AIMBKU 00pa3La;
6 - TepmomMeTp TepMocTata; 7 - TPEXXO0JA0BOM KpaH;
8 - BakyyMHBIi1 Hacoc; 9 - TepMocCTar.

PI/ICYHOK 1 - Cxema pa60qer0 9TaJIOHa IJIA I/IBMepeHI/Iﬁ AaBJICHUS HACBIIICHHLIX IIapOB
KNIKOCTHU.

Tpemua 2nasa nocssieHa copepiieHcTBoBanuto Y JIHII u co3ganuto pabouero
stanoHa B obnactu m3mepenuit J[HII. CosepmenctBoBanue Y/IHII mpoucxonuio
IIyTEM MCCIIEOBAHUS U 3aMEHbl COCTABHBIX 4acTEM, MOAEPHU3ALMN THEBMATHYECKON
CUCTEMbl OTKAuKH JABJICHHS M3 U3MEPUTEIBHON KaMephl, a TaKXe MOJEpPHHU3aLUU

CaMoil U3MEPUTEIHLHOMN KaMephl (PUCYHOK 2).
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Pucynok 2 - U3mepurenbHas kamepa 3TajoHa

boin  mpousBeneH pacuer oObeMa U3MEPUTEIBHOM Kamepbl C  IEJbIo
ONTHMH3AIMNA KOJIMYECTBA 3aTpayrMBaeMOTO o00pa3la Ha OJHO Hu3MepeHme. buiio
NPUHSITO PEUICHUE COKPATUTh OOBEM U3MEPUTEIILHON KaMephbl Ha MOPSJIOK U MPOBECTH
WCOBITAHUS C SKCIEPUMEHTAIBHOM MOJEIBI0 HOBOM M3MEPUTENIBHOM KaMmephl. Jliid
ATOTO OBbUT MPOU3BENICH MEepepacueT o0beMa M3MEPUTEIHHON Kamephbl, MOJATOTOBIICH
acku3, Mo kotopomy Bo BHHMIKMM Oblna co3mana HOBask W3MEpHUTENbHas Kamepa
MEHBIIEro 00bema.

Pacuer oObeMa HOBOM M3MEpUTEIBLHOM KaMephl ObUI MPOU3BEIEH IIO
CICHUAIBHO pa3paboTaHHOMY aBTOpOM ypaBHeHHIO (1):

V= gnr3 +2mrl -hy + g - hy (1)

N3 ypaBuenuss (1) oObeM wu3MepuTenbHOW Kamepsl paBeH V=125 mu.
COOTBETCTBEHHO Il JIOCTHMXKEHUSI COOTHOIICHMSI TMap/XKuakocth 4:1 o0bem
HeoOXouMoro odpasma OyaeT paBeH 25 M.

Takxe HEOOXOOUMO y4yecThb OOHIMII 00bEM MpU COECOUHEHUU CPEepUYecKOrd U
MUJTUHAPUYECKUX YacTel U3MEPUTEIBHON KaMephl. ITO OYIyT TP cerMeHTa chepsl ¢
oauHaKoBbIMH auamerpamu. O0béM oaHoro cermeHTa (V) MOXKET OBITH BBIYHMCIICH ITO
ypaBHeHHIO (2):

4

Ve = 3hE - (1. = 5 he) )

I'me: h.=1 MM — BbICOTa CETMEHTA;

r.="7,5 MM — painyC COCIMHEHUSI COCTABHBIX YaCTEH N3MEPUTEIHHON KaMephl.

[ToacTaBnss yucieHHbIC 3HaUYCHUS B ypaBHeHHe (2) mojydaem 00BbEM OIHOTO
cermeHTa paBHbiM V= 1,29 eM?. Jst TpeX CErMEHTOB ATO 3HaueHue oyxaet 3,86 cM’

JI71st 0CTOBEPHOTO 3HAYEHUSI 00bEMa U3MEPUTEITLHON KaMephl K pacyeTy TaKkKe

HEOOX0aUMO  MpUOABUTH  O0BEM  BAKyyMHOTO  IIJIaHTa,  COEIUHSIOLIETO
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U3MEPUTENIbHYIO KaMepy C JaT4uKoM jAaBiieHus. OObeM MIIaHra MOYKHO MPEICTaBUTh
B BujAe oObema wwiauHApa ¢ aauHoM 15 cm um gmamerpom 0,5 cMm. OObem
paccUMThIBaeTCS MO ypaBHEHHIO (3):

V. = mr2h, = 3,14 % 0,06 * 15 = 2,82 cm? (3)

Pabounii 06beM U3MEpUTETHLHON KaMephl ¢ Y4ETOM 00BEMOB CErMEHTOB OyAeT
paBeH:

Voo =V — V. + V., = 125 — 3,86 + 2,82 = 124 ma (4)

B atom ciydgae o60bem HeoOxoaumoro obpasia Oyaet paBen 24,8 M. ~ 25 miL.

YMeHbIIMB 00BEM U3MEPUTEIBHOM KaMmepbl YIaloCh CHU3HUTH 3aTpaThl

UCIBITYyeMoro oopasia B BoceMb pa3 (¢ 200 miu 10 25 mut). C HOBOM M3MEPUTEIBHON

KaMepoﬁ OTAJIOH CTajla KOMIIAKTHEEC HW IIPpU 3TOM €Ir0 MCTPOJOTrn4YCCKHC

XApPaKTCPUCTHUKHU OCTaINCh Ha  YpPOBHC, YKa3aHHOM B BKCHHyaTaHHOHHOﬁ

JOKYMCHTAIIMU Ha 3TaJIoH (Tabnuia 1).

Tabnuua 1 — ucnbeITaHusl MOJIEPHU3UPOBAHHON U3MEPUTENBHON KaMephl

/1 O6pazen;y | AtrectoBannoe | M3wm. kamepa | Ilpus. morp.,| U3m. kamepa | Ilpus. morp.,
snauenue, klla | 200 ma., xI1a % 25 mi., xlla %

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

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

3 Ddup 54,69 54,42 -0,17 54,48 -0,13

KpOMC TOro, OCHOBHBIM MOMCHTOM SABJIACTCA TO, YTO C YMCHBIICHHUEM o0BeMa
HCIIBITYCMOTI'O 06pa3ua jerdye o0eCIeYuTh ero TCPMOCTATUPOBAHNC, a4 TAK KaK BPCMA

TCPMOCTATUPOBAHUA YMCHBIINIOCH, TO YMCHBIIMIIOCH H

BpeMs  TPOLIETYpPbI
aTTecTalnuu oopasia.

B konme 2015 roma Oplma 3aBepiieHa paboTa IO YTBEPXKICHHIO pabouero
ATaJIoHA B 00JIACTH M3MEPEHUS JaBJICHUS HACBINIEHHBIX MApPOB KUIKOCTEH. B 0CHOBY
pabouero 3TajqoHa BOIUIM TEOPUTUUYECKHUE W MPAKTUUECKHE PabOThI, TPOBEICHHBIE C
2002 roma. DtanmoH co3maH Ha Oa3e ycranoBku g usmepenus JHIT wedptu u
Hedrenponykros YJIHII. B sranone peanuszoBaH HOBbIM meron uszMmepenus JIHII,
Oaszupyromuiicss Ha  (QyHIaMEHTAIbHONW  TEOPUH U DKCIEPUMEHTAIHHBIX
WCCJICTOBAHMSIX.
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Buennwmii Bua 9TajoHa NpuBeieH HA PUCYHKE 3.

Pucynox 3 - Buemnuii Bua pabouero sTajgoHa B 00J1aCTU U3MEPEHUM J1aBIICHUS
HACBILICHHBIX apPOB KUJIKOCTH.
DTaqoH TMPOXOJMUT E€XKETOAHYI0 aTTeCTalldio, BKIIOYAIONIYI0 B  ce0s

MOBEPKY/KaIMOPOBKY BCEX CPEIACTB HM3MEPEHHUH, BXOISAIIMX B COCTaB ATalloHA
COIVIACHO JKCIUTYaTal[MOHHOW JOKyMEHTalMu. Tak Kak OCHOBHOW BEIMYMHOMU
BOCITPOM3BOJAMMONM JTAIOHOM SIBJIAETCS JaBJICHHE TO MpeoOpa3oBaTelb JIaBJICHUS
MOBEPSETCS Ha FOCYIapCTBEHHOM pa00o4eM 3TaJIOHE BTOPOTO paspsiia, T.K. ITAJOH, MO
CBOMM METPOJIOTHUYECKUM XapakTepucTtukaM B noBepouHou cxeme «I'OCT P 8.802—
2012. T'CHU. TocymapcTBeHHass TIOBEpOYHAs CXeMa sl CPEICTB H3MEpPCHUS
n30bITOuHOTO AaBieHus g0 250 MIlay, cooTBeTCTByeT crarycy paboyero sTajoHa
Tperbero paspsna. I[lonHoe Ha3BaHHWE YTBEPXKIEHHOIO dTajioHa: «l'oCynapCTBEHHBIN
pabounii 3TanoH 3 paspsga eIUHUILI JABJICHUS 11 HACHIIICHHBIX MApOB KUIAKOCTH B
nuanasone ot 0 go 160 kITay», ¢ peructpanronnsiM Homepom 3.1.2ZB.0033.2015.
OtanoH conepxkat u npumenstor B @I'YII «BHUUM um. [I.U. Menaeneenay,
r. Cankr-IlerepOypr, B Hay4yHO-UCCIEIOBATEIbCKOM OTJACNIEC TOCYyAapCTBEHHBIX
ATAJIOHOB Y HAYYHBIX MCCIICIOBAHUHN B 00JIACTH U3MEPECHUN JIaBJICHUS, B COOTBETCTBUHU
c [IpaBunamu conepkaHus ¥ TpPUMEHEHMS dTajioHa. [[ns stamoHa Obul pa3paboTaH
MPOEKT MOBEPOYHOM CXEMBI ISl CPEICTB U3MEPEHUI JIaBJICHHUSI HACBIIMICHHBIX MapoB

HedrenponykroB. [loBepounas cxema nns obnactu w3mepenuit JIHII, xortopyto
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BO3IJIABJISIET ATAJOH MpUBsS3aHa K rocyaapcTBeHHoW mnosepouHoi cxeme ['OCT P

8.802-2012 B obnacTtu 3TanoHoB 3 pa3psiaa (pUCyHOK 4).

Jloxanpuas NOBCPOYHAR CXeMa

JUIS CPE/ICTB M3MCPCHHUSN JARICHHA HACKLIMICHHEIX NapoB B Auanaloxe a0 160 xlla

roCy IAPCTBEHHBIA PABOYMIA
STAJIOH 3 PA3PAJIA EJJHHHLILI
HAABJIEHHA JUIA
HACBIUEHHBIX MAPOB
KHIKOCTH B JIHATASOHE
OT 0 1O 160 xI1a

A=x025%

Jranon

(
1 Meroa up P

|
é Cramaaprisae o6pasin
AJTHIT
Juanason or 8 g0 115 xIla
=

—J

§=25%

[ I

Ananoaropss JIHIT YOTanonks s RIMCPeHES
Jiuanason or 8 ao 115 xIla JHIT
Jnanason or 1 a0 160 xIla

5=5% §=5%

BomGai Peflna
Jinanason or 0 ao 160 xIla

§=10%

Paboune cpeacTea mmepeHui

PucyHnok 4 - mpoekT JiokanbHOi noBepouyHoi cxemsl 11t CH JIHIT

Coznanue pabodero stajgona B obnactu usmepenuit JIHII mo3Bonuno pemmrsb
Takue MpoOJieMbl KakK MOBEpKa CPEACTB MU3MEPEHUN JIaBJICHUSI HACHIIIEHHBIX MapoB, B
YaCTHOCTH aHaju3aTopoB tura Minivap, Setavap, RVP-4, u np., arrtecranus
craugaptaeix obpasuoB JHII, ucneitanus ¢ nenvto yrBepxkaenus tuna CU JIHIL
beimn pa3paboTaHbl METOAUKH TOBEPKHU JIs KaXJOTO THIA MPUOOPOB, a TaKKe
METOJIMKH MCIIBITAHUM B LIEJISIX YTBEPKACHUS TUIIA TAHHBIX aHAJIM3aTOPOB.

Kpome rocymapctBeHHoro pabodero stanoHa B oOnactu usmepenuit JIHII
aBTOPOM OBLJT peaJIN30BaH €I11€ OJUH MTPOECKT.

OI'VIT «BHUMUM wum. .M. MeHnneneeBa», COBMECTHO CO CIEHUAINCTAMU
00O «Hayuno-nipousBojacteennoe npeanpusitue «IIAPK-IIEHTPy 6butn npoBeieHbl
paboThI 1O CO3/IaHMI0 TOTOYHOU ycTaHoBKH 11 u3mepenus JHII nedtu B HedTAHBIX

maructpaimsiax. B 2010 romy Obul co3maH MakeT aBTOMATHYECKOW YCTAaHOBKU ISt
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u3MepeHus: namBieHus HacwileHHbIX napoB AYUJIHIIL, a mo3xe Obun paspaboran

OTIBITHBIN 00Opasel], MPeACTaBIECHHBINA HA PUCYHKE 5.

PucyHok 5 - BHEIIHUN BI/IJZ[AVI/II[HH

B nmuccepranuu INpencTaBIeHO ONMCAHUE JAaHHOM IIOTOYHOM YCTaHOBKH,
MIPUBEICHBI CTPYKTYPHAsL CXEMA, PUHIIUI JACHUCTBUS U PE3YJIbTAThl HCIIBITAHUM.

Oco6ennocteio AYUJIHII sBnsieTcss opranu3anusi Moaep:KaHus TeMIepaTyphl
B M3MeputreiabHOH kamepe. HeoOxonmmMo mnoaaepkKuMBaTh 3aJaHHYI0 TeMIIEpaTrypy
MapoB MPU OJAHOKOHTYPHOM PETYJIMPOBAaHUHU, HO B CUIIY OOJBIION HMHEPUUOHHOCTU
M3MEHEHMs TEMIIEPATypbl U3MEPUTEIIBHON KaMeEPhl U €€ COIEPKUMOI0 3TO MIPUBOIUT K
HEONpaBJaHHOMY pPOCTY BpPEMEHHM BbIXOJAa Ha 3aJlaHHyl0 TeMmIieparypy. YToObl
YCKOPHUTB 3TOT Mpoliecc ObUT MPEAJIONKEH U B TIOCIEACTBUN PUMEHEH JIBYXKOHTYPHBIM
perynsarop, coueraromuii knaccuueckuit [ [-perynstop u peryssarop Ha OCHOBE

Heuetkoi soruku (HJIP). Ero ctpykrypa mpuBeaeHa Ha pucyHke 6.

toxrm.:wx e tom'K 3A1

HJTP T » KA » TIpo6a

Pucynok 6 - Ctpykrypa [11]] perynsaropa
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Pesynbrater u3mepenuit JIHII rocynmapctBenHoro crangaptHoro oOpasia

AJTHII-30 npuBenens! B Tabmuie 3.

Ta6muna 3 - Pesynbpratel usmepenuit AJIHII-30 ¢ arrecToBaHHBIM 3HaYeHHEM

34,1 kIla, oTHOCUTENBHAS TIOTPEIIHOCTH £ 2,5 %

Howmep onbiTa 1 2 3 4 5 6
3unauenne JJHII, 34,3 34,7 33,9 33,7 34,0 33,9
klla
AOcC. TOTpenIHOCTh, -0,2 -0,6 0,2 0,4 0,1 0,2
klla
OTHOCUTENbHAS -0,6 -1,8 0,6 1,2 0,3 0,6
HOTPENIHOCTb, %

Bnepsrie B Poccum co3gaH OmMBITHBIA 00paser MOTOYHOTO aHAIM3aTopa JIs
m3mepenuid JIHII Hedptn u HedrenpoayKToB, HE YCTyHaloIMA IO CBOUM
METPOJIOTUYECKUM XapaKTEPUCTUKAM 3apyOeKHBIM TMOTOYHBIM aHajau3zatopaMm. B
AYUWUJHII BhnepBeie peasm3oBan wmeron usMmepenus JIHII 3amoxeHHbli B
rocyapctBeHHOM pabouem staione BHUNM.

Yemeepmaa  2naéa  TOCBAIICHA  WCCIENOBAHUIO  METPOJIOTMYECKUX
XapaKTEPUCTUK Pa3pabOTaHHOTO ATAJOHA, €T0 IKCIEPUMEHTAIBHBIM HCCIIEIOBAHUSAM,
UCCJICIOBAHUIO U ATTECTAllMM TOCYJAapCTBEHHBIX CTAaHIAPTHBIX OOpaslloB, a TaKkKe
pa3paboTKe METOJIMK UCTIBITAHUN 1 TTOBepKHU aHanu3aropos JIHII.

C moMomiplo dTajoHa ObUIM TPOBEJCHBI HCCIEIOBAHUS, HAMpaBJIEHHBIE Ha
IOATBEPKACHUE COOTBETCTBUS IEpECUYETa PEe3yJIbTaTOB SKCIIEPUMEHTOB PAa3JIMYHbBIX
meronoB m3Mepenuit [IHII, mpuBenennsix B pasapix ['OCT, EN, u ASTM. Takxe
ObTM  TPOBEJACHBI  TEOPETUUECKHE UM  DKCIEPUMEHTAJIbHBIE  HCCIEIOBaHMUS,
MOATBEPAUBIINE JAHHOE COOTBETCTBUE.

3a Bpems JKCIUTyaTalldd 3TajoOHa ObUIO MPOBEACHO HECKOJIbKO CpPaBHEHMIA
pe3yJbTaTOB M3MEPEHUN ¢ 3apyOeKHBIMU aHAJIM3aTOpaMU JIaBJICHUSI HACHIIIEHHBIX
napoB. IlorpemHoCTh aHANM3aTOPOB yKa3blBalaChb B IPOTOKOJAX 3aBOJICKOMU
KaJIMOPOBKU aHaimu3aTopa. ABTOpPOM OBLIO TPHHSTO PEIICHHE B KauyeCTBE ATaJOHA
CpaBHEHUS MPUMEHHUTH rocyaapcTBeHHbie 00pasibl AJ[HII. 3mepenns npoBoauauck
B OJMHAKOBBIX YCIOBUSX i Bcex mpubopoB. Ilepen umsmepenussMu mpubdOpsHI
HaxOJWINCh B NMOMEIIEHUHN He MeHee 24 dacoB. [lonydeHHbIe pe3yabTaThl MPUBEACHBI
B Tabmuiax 2 - 4, Te yKa3zaHbl CpEJHUE 3HAYCHUS JIECATH WU3MEPEHUU B KaxIou

TOYKC.
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PesynbraThl cninuenuii aTanona, ananuzaropa MINIVAP VPSH Ne14-05-1877 u

ananuzatopa Setavap 11 Ne1005676 npuBenens! B Tabdinuiie 2.

Tabmuia 2 — CpaBHeHHUE pe3yIbTaTOB U3MEPECHUN dTAJIOHA ¢ aHATTN3aTOPaMH.

HaumenoBanue | AtrectoBannoe | Minivap VPSH, Setavap 1, DranoHx,
obpasma 3HA4YCHMUE, klla | oTHOCHT. klla OTHOCHUT. klla OTHOCHT.
klla norp.,% norp.,% norp.,%
AJIHII-10 10,5 10,9 -3,81 11,20 -6,67 10,30 1,90
AJTHII-20 22,3 22,8 -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

PesynbTaThl CrvueHU

sranioHa ¢ anainu3aropamu MINIVAP VPS Nel6-07-
2165 u Eravap Ne EV 9027130 npuBeaeHs! B Tabnuiie 3.

Tabmuma 3 — CpaBHEHHE pe3yIbTaTOB U3MEPECHUN dTaJOHA C aHAITM3aTOPAMH.

HaumeHnoBanue | ATTecTOBaHHOE Minivap VPS, Eravap, DranoH,
oOpasnua 3HA4YCHHUC, klla | oTHOCHT. klla OTHOCHT. klla OTHOCHT.
kITa norp.,% norp.,% norp.,%
AJIHII-20 21,9 21,1 3,65 21,60 1,37 22,00 -0,46
AJTHII-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

PesynbpraTel cninuenuit stanona ¢ ananuzaropamu MINIVAP VPSH Xpert Ne23-

212-0010, u Eravap NeEV 0148111 npuenens! B Tabmutie 4.

Tabnuna 4 — CpaBHeHHUE pe3yIbTaTOB U3MEPEHUI dTAJIOHA C aHATTN3aTOPaMH.

HaumenoBanue | AtrecroBannoe |  Minivap VPSH Eravap, DTaloH,
oOpasia 3HAYCHHE, Xpert,
klla klla | oTHOCHT. klla OTHOCHT. klla OTHOCHT.
norp.,% norp.,% norp.,%
AJIHII-10 11,2 116 | -357 10,90 2,68 11,10 0,89
AJTHII-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

AHaJIM3aTOPbl UMEIU

3.1.27B.0033.2015 Bnepsbie.

3aBOJICKYTO KaJ'II/I6pOBKy n CIn4aJdnuCb C JOTAaJIOHOM

PesynbraTsl

CIIMUYCHUH IIOKa3allH,

qTO DOTaJIOH

INpCBOCXOOUT II0 TOYHOCTH 3apy6e>1<HLIe AHAJIU3aTOPbl U MOKCT IIPHUMCHATLHCA IJIA

KOHTPOJISI TOYHOCTH ITOJJOOHBIX CPEACTB U3MEPEHHUM.
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[To ypaBHEeHMIO H3MEPEHUN OB COCTaBJICH OIO/KET MOTPEIIHOCTH.

Cpennee kBapaTU4ecKoe OTKIIOHEHUE pe3ynbrara usmepenuit JJHII va satanone
10 pe3yjbTaTaM M3MEPEHHM SKCIEPUMEHTAJIbHOTO CTaHJIApTHOIO 00Opasiia paBHO
S(Pi) = 0,13 kIla. CocraBisomye HEUCKIIOYCHHON CHCTEMAaTHICCKOW ITOTPEITHOCTH
ATaj0Ha MpuBeeHbI B Tabmuie 5.

Tab6muua 5 — Cocrasisaronine HCIT

CocTaBIsOIIKE MOTPENTHOCTH 3HauyeHue

=
[NorpemHocTs onpeneneHus: ycKopeHue cBo0ogHoro nagenus s | 0,=0,03-10
r. Cankr-IlerepOypr

ITorpemHocTh ONnpeaeaeHrus COOTHOMIEHUS Map:)KUIKOCTh 4:1 0,=6,13-10"

[TorpentHocts onpeaeseHus MIOTHOCTH CTaHAApPTHOTO 00pasiia 0,1=1,29- 10°
2

IlorpemHocTh OnpeeneHns IIOTHOCTH BO3AyXa 0,,=0,71-10

[TorpemHocTs ONpeneneHus HW3MEHEHUsS TeMIIEpaTypsl cpenwl | O =3,6- 107
TEpPMOCTATA
Temmeparyprblii  ko3bburment  JmHeiHOro  pacumpenus | ©,=0,19-107
M3MEPUTEIBHON KaMEPBI

Joseputenpublie rpanuisl HCII npu onpenenenun [JHIT Ha 3TaioHe paBHBI:

O(P) =k-,/02 +OF + 0% + 0%, + O + O (5)
ne k=2 - xoddpdumment c¢ moBeputTenbHOUW BeposiTHOCTRIO P=0,95.
CnenoBatenbHo: O(P)=0,065 xIla
CyMmmapHasi TOTPEUIHOCTh U3MEpeHud paboyero dTajoHa, COIJIACHO
TEOPUTHYECKUM U IKCIIEPUMEHTAIBHBIM HCClIe0BaHuAM, He TipeBbimaeT 0,2 klla
[Tockonbky pabouunii 3Tasnion uaMmepsier adbcomornoe JHII xuakocteit, To 310
JTa7I0 BO3MOXKHOCTH COBMECTHO ¢ Jaboparopuein miotHoctd PI'YII « BHUWUM wuwm.
J.. MenneneeBa» pa3paboTarh M HCCICAOBATH 0Opa3lbl aOCOJIIOTHOTO JAaBJICHHS
HACBIIICHHBIX MapoB. [OCynapCTBEHHBbIE CTaHIApPTHBIE 0Opasibl aOCOTIOTHOTO
JaBleHus1 HachlleHHbIX TapoB HedrenpoaykroB (I'CO AJIHII) nmpennasznadeHs asis
MOBEPKU CPEJICTB M3MEPEHUN JaBJICHHUS HACHIIIEHHBIX TMapoB HE(MTENPOaYKTOB,
aTTeCTallU METOJIUK BBIMIOJIHEHUS M3MEPEHUN JaBJCHUS HACBHIIIEHHBIX I1apoB
HEe(PTENPOIYKTOB U KOHTPOJIS MOTPEUTHOCTEN METOAMK BhINOJHEHUST u3Mepenuit JJHIT
no: 'OCT 1756-2000. I'OCT P 8.601-2003. /laBineHue HACBHIIIEHHBIX NapoB HEPTH U

HeTenpoaykroB. Meroauka BbeinoigHeHuss usmepenuir. ASTM D 323 u np. Otu

20



o0Opa3lbl M3rOTaBIMBAIOTCS M3 HEMpPEAENbHBIX YIJIEBOJIOPOJOB, TaKMX KaK TeNTaH,
LMKJIOTEKCaH, FeKCaH, alleTOH, IIEHTaH U JIp.

Jns artectaudu 3TUX 0OOpa3loB aBTOPOM OblIa pa3paboTaHa W yTBEpKIEHA
MeToauKa aTTectanuu oopasios AJIHIT Ne 2302-01M-2003.

3a rox Ha ycraHoBke jusi m3mepenus JIHII arrectyercs mopsiaka 30 maprtuid
oOpasuoB AJ/IHII. A Tak kak Cpok TOJHOCTH OJHOTO 0Opa3ia — 1 rofi, To 3TO BIEUET 32
co00¥ MOCTOSHHYIO TIOTPEOHOCTh B TIPOBEICHUM ATTECTAIIUH, YTO B CPENIE MOCTOSHHO
pa3BUBAIOIIETOCS phIHKA HedTempoaykToB OymeT Bce Ooisee BocTtpeOoBaHo. OpHa
naptus AJIHII wucumcnsiercs necsitkamMy, a TO U COTHSMHU JIMTPOB CTaHAAPTHOTO
oOpa3sna.

N3HayanpHO, B Hayajle JBYXTBHICSYHBIX TOJI0B, OCHOBHOM Mpo0OsieMoil B 001acTi
m3mepenust JIHII Oblna moBepka W HCHBITAaHUA 3apyOEKHBIX  aHAIM3AaTOPOB.
AHaIM3aTOpP — 3TO €AWHBIM H3MEPUTENIbHBIM KOMIUIEKC MOJYyYAIOUUA €IUHUIYYy W3
COBOKYITHOCTH ONEpaluii W3MEpPEHUs [aBIICHHS MpPHU OINPEACICHHON TeMIlepaType.
[TosnemeHTHAsT MOBEpKa B TaKOM ciy4yae Obuta HenpuMmeHuMa. HeoOxomumo ObLIO
pa3paboTaTh METOJIUKY JJIs TIOBEPKHU aHAIU3aTopa Kak €IUHOro 1esnoro. I1ockoyibky
KaXJIbld aHAIN3AaTOP YHUKAJIEH U PEAIU3yeT CBOM METOJ M3MEPEHUN — I KaKJI0To
TUTA aHAJIN3aTOPOB HEOOXOMMO OBLIO pa3padOTaTh CBOIO METOAMKY.

JIns uchbITaHWA M TOBEPKH AHAIM3aTOPOB aBTOPOM OBLIO MPEIJI0KEHO
ucnoas3oBath 'CO AJIHII. Ha ocHOBe »TOr0 MeTosa OblIO pa3pabOTaHO HECKOIBKO
METOJMK TOBEPKU U TMPOrPaMM UCIBITAHUNM aHanMM3aTopoB. Jlig Kaxaoro Tumna
aHaJIM3aTOPOB CYIIECTBYET OINpPEJACICHHBIA METOJ U TEXHHUYECKUE OCOOCHHOCTH
usmepenust [IHIIL. B Texcre nuccepranimoHHOM pabOThl IPUBOAUTCS CYyTh U OCHOBHBIC
MOMEHTBI JAHHBIX METOJUK.

Takum o00pa3om, co3manue Pabodero »TajoHa, CTaHAAPTHBIX OOpPA3IlOB H
METOJWK aTTECTalluu, WCIBITAHUM W ToBEepkH aHanuizartopoB JIHII, mo3Bonuimo He
MPOCTO YJIYUIIUTh CUCTEMY METPOJIOTUYECKOro oOecrneueHuss B 00J1acTH U3MEpeHUi
JIHIT B P®, HO u BbIBECTM €€ Ha HOBBIM, COBPEMEHHBIM YpOBEHb. Kpome Toro,
KOMIUIEKC JIaHHBIX MEp MO3BOJIJI MPUMEHSATh Ha Tepputopuu PP BBEICOKOTOYHBIC
aHaJM3aTOPhI JIaBJICHUSI HACBHIIIEHHBIX MapoB. C KaXIbIM T'OJIOM KOJUYECTBO HOBBIX
CU B obOmactu wusmepenuit JIHII pacrer, uro BiedeT 3a COOOM IOCTOSHHYIO

HEOOXOJAMMOCTh B KOHTpPOJE KauecTBa TEXHUYECKOr0 YpPOBHS MPUOOPOB U
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CTaHAApTHBIX 00pa3loB. BHenpeHnue pe3ynbTaToB TaHHON AMCCEPTALMOHHON padOThI
TO OrPOMHBIM CKa4€K B pPA3BUTUM M COBEPILIEHCTBOBAHUM METPOJIOITMYECKOTO
obecneuenus B oo6actu usmepenuit JIHII B Hammeit crpane.

OcHOBHBIE BBIBO/bI.

B nuccepranmonHoii paboTe moJIy4eHbl CIeAyIOUe Pe3yIbTaThI:

- IPOBEJICH aHaJIu3 COBPEMEHHOIO COCTOSIHHUSI METOJOB M METOJWK WM3MEPEHUN
JABJICHUS HACBIIICHHBIX MApOB HEYTH U HEPTEIIPOTYKTOB;

- IpOBEAEH 0030p-aHaU3 CyUIeCTBYOUMX coBpeMeHHbIXx CH  naBieHus
HACBIIICHHBIX NMapOB He()TH U HEPTETPOTYKTOB;

- pa3paboTaH, WHCCIEIOBAaH W BHEAPEH HOBBIA IMHEBMATUYECKUH METOJ
n3mepenun JJHIIL

- pa3paboTaH, UCCJIEI0OBaH, YTBEPKICH U BHEAPEH T'OCYIapCTBEHHBIN pabounii
staion Ne 3.1.Z7B.0033.2015 B o6nactu wusmepenuii [HII, a Takxke mnpoekT
noBepouHoit cxembl Jiist CU JTHII;

- pa3paboTaHa u uccieaoBaHa ycraHoBka st uamepenus JAHII, ve ycrynaromas
10 CBOMM METPOJIOTHYECKUM MapaMeTpaM COBPEMEHHBIM 3apy0eKHBIM MpuOopam;

- IPOBE/ICHBl HCHIBITAHUS C LEJIbI0 YTBEPKICHUS THUIA YCTAHOBKH IS
m3mepenus JIHII wu BHecenus ee B [Tocpeectp CU PO (DenepanbHblid
nH(pOpMAITMOHHBIN POH MO 0OECIIEUEHUIO €AMHCTBA U3MEPEHUN );

- pa3paboTaHbl HOBBIE HU3MEpPUTENbHASI KamMepa M IMHEBMOCHUCTEMa YCTAHOBKH,
YMEHBUIMBUINE PACXOJ UCCIEAYEMOT0 00pasiia >KUIKOCTH;

- B COCTaB JTajOHA BHEIPEHBI HOBBIC, COBPEMEHHBIC CPEACTBA HU3MEPECHUU
JABIICHUSI W TEMIEpaTypbl, a TakKKe MOAEPHU3UPOBAHO BCIIOMOTaTEIbHOE
o0opymoBaHue;

- pa3paboTaHa TOTOYHAsT AaBTOMATHU3WPOBAHHAs YCTAaHOBKA I W3MEPEHUs
JABJICHUSI HACBIIIEHHBIX TMapoB HepTH u HedrenpoaykToB AYWJIHII. Usrorosnen
OTIBITHBIM OOpa3er;

- HCCNIEZIOBaHbl M yCOBEPIIEHCTBOBAaHBI cTaHmaapTHbie oOpasibl AJIHIT mns
noBepku  a”anu3aropoB  JIHIT  (coBmectHo ¢  ;aboparopueid  IJIOTHOCTH
OI'VII «BHUUM um. [I.11. Menneneeray);

- pa3paboTaHa METO/IMKA aTTeCTAIMKU CTaHAapTHBRIX 00pa3iioB AJIHII;

- pa3paboTaHbl METOJAUKH MOBEpKU aHanu3aTopos JIHII.
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- pa3paboTaHbl METOAMKUA HCHBITAHUWA C IEJbI0 YTBEP)KICHHUS HOBBIX THUIIOB
a"anusaropos JIHII na reppuropun PO.
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