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OBILLIASI XAPAKTEPUCTHUKA PABOThI

AKTYalbHOCTL  TeMbl  MCCACA0BAHHS. AKTYAILHOCTL  pa3paboTku M
MCCIICI0BAHMS OTEUECTBEHHOr0 JTATOHHOI0 Bakyymmerpa ofycioBlieHa Tem, HTO
IKCTTYaTaluOHHEIE, (hyHKUMOHANLHBIE, TEXHHYECKHE, METPONOrHIECKHE
XapaKTePHCTHKY BBINYCKAEMBIX B HACTOAIEE BPEMS OTEYECTBEHHBIX H HHOCTPAHHBIX
BAKYYMMETPOB B MOJIHON Mepe He yJ0BJAETBOPAIOT NOTPEOHOCTAM METPOJIOrHYECKOTO
obecrievennss B obnacti Hu3koro abconioTHoro masienus (Bakyyma). Chenyer
OTMETHTH TOT (aKT, uTto B Hacrosiiee Bpems B PO nHe BemyckawoTes
TPAHCTIOPTHPYEMbIC  KOMIAKTHBIE — BAKYYMMETPbI, HMMEIOIHE  HEoOXOo uMble
JIMANa3soHbl 1 MOrPEIIHOCTH U3MEPEHHH, KOTOPBIE MOIKHO ObLIO OBl MCIONL30BATH B
KauecTBE  ITAJIOHOB  CPABHEHHMs [pPWM  NPOBEACHHM  MekIabopaToOpHBIX M
MEMHCYHAPOAHBIX  CIMYEHHH ¢ UeNbi0  YCTAHOBIEHMS  9KBMBAJIEHTHOCTH
rocy/1apCTBeHHBIX MEPBHYHBIX  ITAIOHOB, BOSTNIABISIOUIMX  PasinuHble
rOCYIapCTBEHHBIE MOBEPOUHLIC CXeMbl B 001acTH abCOMIOTHBIX AaBIEHNIT 1 BAKYyMa,
a TaKke arrecrauuy pabouyuxX TANOHOB B paMKax 9THX MOBEPOUHBIX cxeM. K Hum
OTHOCATCA, B TOM YHC/IE: FOCY/APCTBEHHBII CIICHHABHbII 3TAOH U rocyJapeTBeHHas
MOBEPOYHAN CXEMA 151 CPEJICTB M3MEPEHHMiT aDCOMOTHOTO AABIEHNS r43a B AMANA30HE
1:10%~ 1-10° I1a B coorserctsun ¢ TOCT 8.107-81 ["ocynapersennas nosepounas
CXeMa Juisi CPeiCcTB H3MepeHus abcoNOTHOrO NasneHus rasza B amanasone 10107 —
1107 ITa, yrepskaennas npukasom PenepaibHOro areHTCTBa M0 TEXHHYECKOMY
perynuposanuio ¥ merpojorun ot 06.12.2019 r. Ne 2900, peamusoBaHHbE B
rocylapcTBEHHBIX MepBHYHBIX sTanoHax [DT 49-2016 w DT 101-2011. Jo
IMOC/IE/IHET0  BpeMEeHU  3ajiauya  obecreyeHusi TPAHCIIOPTHPYEMBIMH  HTAlOHAMK
CpaBHEHHs B 001ACTH M3MEPEHHIT HU3KOro abCONIOTHOrO AABIEHHS Pellalach npH
MOMOIIM BaKyYMMETPOB HHOCTPAHHOIO MPOU3BOJACTBA PasiuyHBIX THIIOB. O1HAKO
BBEACHHBIE CO  CTOPOHBI HEKOTOPBIX TIOCYAAPCTB  CAHKLUMOHHLIE OrpaHHYeHHs
(pewienne  Espocoroza  Ne2014/512/CFSP13 u permament Ne 833/2014 ot
31.07.2014 r.) wu orpaunuenus wa BBO3 co croponst P® (ITocranosnenne
Ilpasurenscrea P@®  or 21.12.2019 r. Ne1746) cymiecTBeHHO yMeHBLIMIN
BO3MOMKHOCTE IPHOOpPETEHHs HEOOXOAMMBIX STAIOHOB CpaBHEHMsS Ui 00JacTH
M3MEPEHHI HU3KOr0 a0COIOTHOrO JaBiIeHNsl T34, 8 TAKKE OTPAHHYMIH BO3MOXKHOCTH
PasBHTHS CUCTEMBI METPOJIOrHYECKOT0 obecreuenns B 00macTn n3aMepeHmnii Hu3Koro
abCcoIOTHOrO JAaBlCHHMs Ta3a.

HeoGxomumo oTMeTuTsh KpaiiHIOI0 BaXHOCTH 9TOl ob6nacTH u3Mepenwii s
pAlla OTEYECTBEHHBIX OTpaciel NpOMbILIIEHHOCTH H Hayku. Oco0eHHO 3HAYHMBI
M3MEPCHHs HM3KOTO abCONOTHOTO JaBNEHMSl raza B METAIYPrHH, 3JIEKTPOHHOI,
ABUALMOHHOM,  aTOMHOM,  KOCMMYECKOH  MPOMBIIIEHHOCTX M JPYrHX
BLICOKOTEXHOJIOIHYHBIX OTPACIAX, OTHOCALIMXCS K MPHOPHTETHLIM HAMpapieHHsM
pasBUTHA HAYKH, yTBepiaAEHHBIX YKaszom [lpesnpenta PD Ne 899 or 07.07.2011 r.
«O0 yTBEPKIEHNH NPHOPHTETHBIX HANPABJICHMIT PA3BUTHS HAYKH, TEXHOIOTHIl W
texunkn B PO u nepeuns kputnueckux texuonoruii P®». B nacrosmee ppems Ha
(pone yBenHueHUs KOMMUECTBA CPEACTE H3MEPEHHH HU3KOr0 aGCOMIOTHOTO AaBieH s
rasa B npomeiuuieHHoctn P®, nabaonaercs u pocT NOTPeOHOCTH B 9TATOHHBIX
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BAKYYMMETPAX, NMPUMEHAEMBIX JUISl UX MOBEPKH, KATMOPOBKH W MeuxabopaTopHbIX
HCIIBITAHWH.

HeoOXoMMOCTh PA3SBUTHS OTEUECTBEHHOTO NPUDOPOCTPOCHILS, B TOM HHCIIE B
obnact  n3mepennii  HU3Koro  adCOMOTHOrO  JIaBASHMS, NOJHMEPKNBAIOT TAKHE
JIOKYMEHTBI KaK: nauuonaibuelil npoekt «Haykay B pamicax Yiasa [pesngenra Pd or
7 mast 2018 roga No 204 «O HaumOHAILHBIX LENSX M CTPATErHUECKHX 3ajauax
passutis P® na nepnopa no 2024 rona» uw Pacnopsukenne [lpasurenscrsa PO or
17 sausaps 2020 r. Ne 20-p «O Crpareruu pasBHTHS 2MEKTPOHHOI POMBILLIIEHHOCTH
P na nepuos 1o 2030 ron.

Crenens pa3padoOTaHHOCTH TeMbI MCCHAENOBAHMA. BakHo OTMETHTH, H4TO
PazpaboTke HTAJOHHBIX CPEJICTB M3MepeHHiH B obmacTm HU3KOro abcoloTHOTO
HABJIEHHs ra3a MOCBAIIEHbI MHOMOUYMCIEHHBIE TPY/bl OTEYECTBEHHBIX H 3apyOeIKHBIX
yu8HBIX. DTHM BONPOCAM YIEsI0Ch DONBILIOE BHUMAHHE COTPYIHUKAMH MHCTHTYTA
merposnoru  um.  JLHW. Mengeneesa PeokoBeim B.A., KasakoBeim B.A.,
Wspannoseim EXK., T'opobeem B.H., koropsie B pasuble roapl paspabarsiBain
STAJOHHBIE  BaKyyMMETPHUYECKHE  YCTAHOBKM,  BKIIOUAIOUIHE  ATAIOHHBIE
BAKYYMMETPBI, OCHOBAHHBIE HA Je(POPMALMOHHBIX M JAPYIHX METOAAX H3MEpPEeHHH
HH3KOro abcoIIoTHOrO laBienus ra3a. bonbioi Biiay B passuTHe HTAJOHHOM Oa3bl
P®» Ha ocHOBE IKMAKOCTHOrO MeTOJa M3MEpeHHil JlaBjieHMst rasa BHecIH
Capnkosekas M.B. u Diixsansy AW, CylecTBeHnoe BHMMaHIE BONpocamM paspaboTku
OTEUECTBEHHBIX BAKYYMMETPOB TOCBALLEeHbl paboTel npodeccopa [Tonurexnnyeckoro
yuupepcuteta  Cankr-lletepbypra  Poszanosa JLH., aTaioke npodeccopa
VipSHOBCKOTO rocyiapeTsenHoro yuusepeutera Cryuebnukosa B.M. Murepechsivn
paboTtamu, HANPABIEHHBIMK Ha Pa3paloTKy CPEACTB H3MEPEHHI HU3KNX abCOIIOTHBIX
JIABJICHHIT C IPHMEHEHHEM HOBBIX CHIOCO00B H3MEPSHUH W TEXHOIOT Wil M3TOTOBICHHUS,
apisiioresi paboThl TAKMX MHOCTpaHHBIX aBTopoB, kKak Steffen Kurth, Karla Hiller,
KOTOPBIE MPEAI0KHIN HCTIONB30BATh MEPBHYHBIC H3MEPHTENbHbIE NpeobpazosaTeny
M3rOTOBJICHHBIE [10 TEXHOJOrMH MHKpocHcTeMHOH TexHukn (MDBOMC). Bee ati
paboTel  NPHBENH K CYLIECTBEHHBIM  YIAYYILEHHAM  METPOJOIMYECKHX M
IKCIUIYATALMOHHBIX  XapaKTEPUCTHK CPEACTB M3MEpPEeHHH HHU3KUX abCONOTHBIX
nasnennii rasa. OpHako, B TPyJax YKasaHHbIX Y4EHBIX HET MCCIEHOBAHMIA,
MOCBSILLEHHBIX  Pa3padOTKe OSTANOHHBIX BAKYYMMETPOB, NPEJHAZHAUYCHHBIX JUIs
NpPOBEJIEHHs!  MEXIa0opaTOpHEIX M MENKAYHAPOIHBIX CHWYEHWIl ¢ 1Eenbio
YCTAHOBIEHHS YKBUBAICHTHOCTH TOCYIAPCTBEHHBIX MEPBUYHBIX ITAIOHOB, C TOYKH
3penus obecrnedyeHuss TPaHCMOPTHPYEMOCTH, @ TakiKe ABTOMATH3ALMH MPOLECCOB
clinueHni n kaaubpoBok.

B pamkax paGotrbl ObL1H cHOPMYIHPOBAHEL L1E/Ib U 33/1a41 HCCIE/|0BAHNUS.

Hensio guccepranuoHHOol paGoTehl sBISETCs MOBbleHHE (PPEKTHBHOCTH
meTponoruyeckoro ofecrnieuenuss B o0nacTH M3MepeHHH HHM3KOro abcollloTHOrO
HNABIEHWS rasa, B TOM YHCIE METPOJOIMYECKMX M TEeXHMYECKHX XapaKTepHCTHK
JTAJOHHBIX BAaKYYMMETPOB, 34 CuUéT COBEPLICHCTBOBAHUS METOJA H3MEpPEHHs
JaBeHusl ra3a, pasBuTHs NpubopHoil 6a3kl, pa3zpaboTKK 1 ABTOMATH3ALHK NPOLELYD
MOBEPKH, KAITHOPOBKH M CIIHYEHHIT BAKYYMMETPOB.

Ll

3apaun  uccaepoBanms. Jlis  loCTIDKEHMS  NOCTABIEHHON Lenu  Goin
copMyTMpOBaH WM pelancs psj  3ajad, HANpaBIEHHBLIX Ha pa3paboTky M
HCCHICA0BAHHE OTAJIOHHOTO BaKyyMMETpa JUISl MPOBEJCHHS CIHUCHUH, MOBEPKH,
KaIMOPOBKH CPEACTB M3MEPEHHH HU3KOrO a0COMIOTHOrO AABIEHHMS, ¢ TEXHUYECKHMH
M MCTPOJIOTHUYECKUMH XapaKTePUCTHKAMM, HE YCTYMAIOMIMMH YPOBHIO AHAIOTHUYHBIX
STAJIOHHBIX ~ BAKYYMMETPOB, a Taike paspaboTky NporpaMMHO-aniapaTHOro
KOMITICKCA TS aBTOMATH3ALNH NPOLELYD MOBEPKH U CIHYECHHH BAKYYMMETPOB:

- IPOBECTH AHAII3 CYIECTBYIOIMX ITATOHHBIX BAKY YMMETPOB, OCHOBAHHBIX HA
Pa3IMYHBIX METOJAX H3MEPeHHs HU3Koro abcooTHOrO Jarnenus rasa. OnpeienuTh
LE/ICBBIE METPOJIOTHHYECKHE M TeXHHUYECKHE XapakTepHCTHKH pa3zpabaThiBaeMoro
ITAIOHHOI0 BAKYYMMETpA, 0DECreunBalonie MeTpoIorHYecKyIo MpoCiIekKnBaeMocTh
pe3yabTaToB HM3MEpeHHs NpHOOPOB K TOCYAApPCTBEHHLIM MEPBHYHBIM ITATOHAM
COMIACHO TOCYMAPCTBEHHLIM MOBEPOYHBLIM CXeMaM B 00JacTH M3MEPEeHHI HU3KOTO
abcoIloTHOTO NABJICHMS;

- BbIOpaTh u 0BocHOBATH (PUBHKO-MATEMATHYECKYIO MOJIENL HOBOTO criocoba
u3Mepenus abCcomoTHOrO IaBIeH s rasa Ui COBEPIIEHCTBOBAHM Ie()OPMALIHOHHOTO
METO/1a M3MEPEHHs AaBIeHNs ra3a, HCKIIOUAIONLYIO BIMAHHE HA Pe3YIIbTaT H3MEePeHHs
3HAYEHMSl OCTATOYHOIO MAABJIEHMs B CPaBHUTENBHOH Kamepe W TeMNeparypHbIX
d(peKToB npu TEPMOCTATHPOBAHUK NIEPBHUYHOTO HIMEPHTEILHOTO NPeolpazoBaTes
Ae)opMalMOHHOr0 BakyymmMmerpa, ¢ obecrieuennemM TpeGOBAHMI TOCYAAPCTBEHHBIX
MOBEPOYHBIX CXEM B 00JaCTH M3MEpeHHH HH3KOro abcOmOTHOTO JaBleHHs, MpH
YMEHBIIEHHH  MaccorabapuTHBIX — XapakTepUCTHK — BAKYYMMETPa,  YBEIHUYEHHH
CTOHKOCTH K BHELTHHM MEXaHMYECKHM BO3JIEHCTBHSAM;

- paspaboTath HAYYHO-METOAMYECKHE M TEXHOJOIHUCCKHE TNPHHIMIEI
M3TOTOBICHMST MEPBHYHBIX W3MEPHTENBLHBIX Mpeobpasopareiei, OCHOBAHHBIX Ha
HOBOM crnocobe u3MepeHus JIaBjICHHS, H3TOTOBUTH IKCIIEPUMEHTAILHBINH 0bpasell
TPAHCIIOPTHPYEMOTO ITATIOHHOTO BAKYYMMETPA;

= HCCHIeJ0BaTh METPOJIOrHYECKHE XapPaKTEePHCTHKH pa3paboTaHHOro W
M3rOTOBJIEHHOTO ITATOHHOTO BaKyyMMeTpa, BIJIIOYAS] COCTaBIIAIONIHE
HEONPeACNEHHOCTH PE3YIbTaTa H3MEPEHHil;

- paspaborath HAYYHO-METOAMYECKHE § TEXHOJOTMUECCKHE MPHHIMIIbI
MNOCTPOEHUS, ANTOPUTMBI MPOTPAMMHO-AMNAPATHOTO KOMIUIEKCA, BKIJIIOYAIOLIErD
paspaboTanHblii STaOHHBIH BAKYyMMETP, HOBBIIAIOWETO 3()EeKTHBHOCTS IPOLELYp
MOBEPKH ¥ KAIMOPOBKH BAKyyMMETPOB [YTEM aBTOMATU3ALMN JAHHBIX TPOLEAY.

Obaacte nccnenosauus. Jlucceprannonnas paboTa MocBslleHa HAYYHBIM M
TEXHUYECKHM HCChe/0BaHuAM H  paspaboTkam B 0DnacTH M3MEPEHHH HH3KOTO
abcoMOTHOTO AaBA€HUs rasa, B YACTHOCTM STAIOHHBLIM BakyymmeTpam. OGmacts
MCCJIE/IOBAHMA  COOTBETCTBYET mnacnopry cneunainsHoctn 2.2.4. — «lIpubopul u
METO/Ibl M3MEPEHUSI (10 BUIAM H3MEPEHHI)», 8 UMEHHO, CJICAYIOMNX MYHKTOB: «1. |,
Co3jlanne HOBBIX HAYYHBIX, TEXHMYECKMX W HOPMATHBHO-TEXHWUYECKMX peIlCHHil,
obecreynBaloNIuX MOBBILEHHE KAauecTBa NPOAYKIMH, CBI3AHHBIX C M3MEPEHHSIMH
MEXaHMYECKHX BEIMYNH, BPEMEHH M 4aCTOTHI, TETUIOBBIX BEIHHMMUH, JEKTPHUCCKHX U
MAarHUTHBIX BCIMYMH, AHAIUTHYECKMX W CTPYKTYPHO-QHAINTHYECKHX BEIMYMH
(cocrasa, cBOHCTB M CTPYKTYpBI BellecTB i Matepnasos). 1.2, CoBepleHCTBOBaHNE



HAYYHO-TEXHHYECKHX, TEXHHKO-3KOHOMHYECKHX H JIPYTHX BHIOB METPOJIOrHYECKOT0
obecrieuennss  M3MepeHHil Uil TOBBILEHAS  (PPEKTHBHOCTH  NPOM3BOJCTBA
COBPEMEHHBIX HM3/1e/Mil, KAaUeCTBO KOTOPBIX 3ABHCHT OT TOYHOCTH, [JHATIA30HHOCTH,
BOCTIPOM3BOAMMOCTH W3MEPEHWH BEJMYHMH, MEepedyHclIeHHBIX B 1.1, a Takke HX
COXPAHAEMOCTH Ha 3aJaHHOM mnpoMeixxyTke Bpemenn. n.3. CoBepuieHCTBOBaHWE
HAYYHO-TEXHHYECKNX,  TEXHMKO-IKOHOMHYECKHX, ONEPATHBHBIX  (BPEMEHHBIX)
nokasaresiel  MeTpOJIOrHYeckoro  odecriedeHHs COOTBETCTBYIOIIMX CHCTEM W
npoussoAcTs. 1.5, PaspaboTka nitn COBEPIISHCTBOBANNE CYLIECTBYIOLIMX METOLOB U
criocoboB obecrieuenns eMHCTBA U3MEPEHUTT B 0DJ1aCTH H3MEPEHHil, OTHOCHILNXCH K
ml».

Hayunasi HOBM3HA pe3y/bTATOB JHCCEPTALHOHHOH paboThl 3akiiouaercst B
TOM, HTO:

- Mpe/UIOEH, Pealu30BaH U Mccle0Ban 1e)opMalnoHHO-4aCTOTHBII crlocod
M3MepeHHs HU3KOro abCONMIOTHOTO JABJIEHMS Ta3a, HMCKIIOUAIOLIMI BIHAHHE Ha
Pe3yNBTAT H3MEPEHHsI 3HAUSHUS OCTATOYHOTO JABIEHUS B CPABHUTENBHOI KaMepe
TEMIEPATYPHBIX APPEKTOB MpH TEPMOCTATHPOBAHHI TEPBUYHOTO HU3MEPHUTEBHOTO
npeobpasosarens Je)OpMaLHOHHOTO BaKyyMMeTpa, ¢ obecrieuenueM TpeGosaHuii
rOCYapCTBEHHBIX TIOBEPOHMHBIX CXeM B O0JIACTH M3MEPEHHH HU3KOro abComOTHOrO
JaBjieHus, TIPH YMEHbLICHHH MaccorabapHTHBIX XapakTepHCTHK BAKyyMMerpa H
YBEeIIHYEHHH CTOHKOCTH K BHEITHUM MEXaHHYECKHM BO3IECTBHIM;

- npeaioikeHa W obocHoBaHa (PH3MKO-MATEMATHUYECKAs MOJENb MEePBHUHOrO
H3MEPUTEILHOTO  npeoOpaszoBaTenss  JUlsl  OCYLIECTBICHHMS  Ie()OPMALMOHHO-
HACTOTHOTO  crnocoba  W3MepeHuss HM3KOro  abCONIOTHOrO — JAaBiEHHS  rasa,
paspaboraHHas ¢ Y4&TOM aHalu3a H30TEPMHUYECKHMX, aanabaTHUecKMX Ta3oBbIX
MpoLeccoB M KonedaTesbHOro npolecca, MO3BOAAIONIAN ONPEAENTE PACHETHLIH
koo puipenHT npeobpazoBanus;

- pa3paboTaHbl HAYYHO-METOAMYECKHE NPHMHLHMNBL W  TEXHOJIOrHYECcKHe
pelueHus JUIA  M3TOTOBNEHUS  KOHCTPYKIMH  TIEPBHYHOTO  M3MEPHTENBHOTO
npeoGpasoBaTens BaKyyMMeTpa, pealnsyiomie Ae(opMalMoHHO-4acTOTHEIH crnocod
M3MEPEHUsT HH3KOro abCONIOTHOTO [aBIEHMs ra3a, BKIOYAas aliropuT™M pacuéra
NapamMeTpoB KOHCTPYKIIMH;

- pazpaboTtanbl 1 060CHOBAHBI HAYHHO-METOIHYECKHE NPHHIIMITBI TEXHHUECKHX
pelIEHHH  [POrPAMMHO-AMNIAPATHOIO  KOMIUIEKCA, BKJIIOUAIOUIETO  HTATOHHBLIH
BAKYYMMETp, MOBBILIAIOMNX 3(D(DEKTHBHOCTH NPOLEAYP MMOBEPKH U KalHOPOBKH
BaKyYMMETPOB, IYTEM aBTOMATH3aLUH JAaHHBIX NPOLELYP.

Teopernueckas U NPAKTHYECKAN 3HAMHMOCTH PAbOTBI COCTOMT B TOM, 4TO:

- pa3paboTaHbl METO/IMKA Pacuéra napaMerpoB HEPBHYHOIO H3MEPHTEILHOIO
npeoOpaszoBatells M OPUIHHATBHAS KOHCTPYKLMS TPAHCIOPTHPYEMOTO 3TAIOHHOTO
BaKyyMMETpa, OCHOBAHHOIO Ha HOBOM criocofe H3MepeHus: HU3KOro abcomnioTHOro
JABICHHMS  Ta3a, 4YTO TI03BOJMJIO  YAYUIIMTL TEXHHHUECKHE XapakTepPHCTHKM:
y™meHbleHsl rabapuThbie pasmepsl Gonee gem B 1,5 pasa u macca 6onee e B 8 pas,
CHIMKEHO dHEpronoTpedieHne 0 CTOMMOCTE H3rOTOBNCHNS Doee, yeM B 2 pasa, Bpems
BBIXOJIA HA PEKMM HM3MEPEHHMsA COKpalleHO ModtH B 2 pasa N0 CPaBHEHHIO ¢
CYIIECTBYIOIMMH HTATIOHHBIMH BAKYYMMETPaMH;

= U3TOTOBJICH U MCCIEN0BAH IKCIEPUMEHTALHEIH 00pa3ell TPaHCIIOPTHPYEMOTO
STATIOHHOTO BAKYYMMETPA, OCHOBAHHOIO Ha HOBOM CHOCOOE M3MEPEHHs HH3KOTo
abcomoTHOro  JlaBjeHMsi  rasa ¢ YAYYIIEHHBIMH  METPOJIOTHYECKMMH
XapakTepuCTHKAMH: YMEHbILIEHA HEONpeleNeHHocTh H3Mepenuid B 1,5 pasa mo
CPaBHEHHIO C AHAIOTMUHBIMHM OTAIOHHBIMH BAKYYMMETPaMH, WCKIIOYEH DAl
MONPABOK,  XapakTEPHLIX JUIST  COBPEMEHHBIX  ATAJOHHBIX  Ae()OPMALHOHHBIX
BAKYYMMETPOB, @ TalOKE TMOJyYEeHO 3HAYEHHE OTHOCHTEIBbHON MOrpelHocTH
M3MEPEHHH, KoTOpasi MeHbile B 2—3 pasa norpeiuHocTeii pabounx 3TaAIOHOB BTOPOTO
paspsiia CoriacHo rocyJapCTBEHHBLIX [MOBEPOYHBIX CXEM JUIS CPEICTB H3MepeHHId
HH3KOro abcolioTHOrO aBIeHns rasa;

- paspaboTaH, W3rOTOBIEH, HWCCIEAOBAH M BHEAPEH HA TNPEANPHITHIX
AO «'wpoontukay u PI'VIT «BHUUM um. .M. Menjeneesa» MnporpaMmMmHo-
anmnapatHeii - KOMIUIEKC, BIUTIOHAIOLIMI ATANOHHBIH BakyyMMETp, MO3BOJIMBIIHII
aBTOMATH3UPOBaTL W COKpaTHTh Ooiee uem B 1,5 pasa oOuiee Bpemsi Npoueaypsl
MOBEPKH M KanuOPOBKM CPEACTB M3MepeHHit HH3KOro abcoMOTHOrO JaBieHns rasa,
HoJyueH CepTH(MKAT COOTBETCTBHA nporpaMmuoro obecnevenns «Kanubposka
BakyymmetpoB 2310 — 2020»,

MeToa0/10rHs H METObI ANCCEPTALHOHHOrO HecaexoBanust. [pn pemennn
3a/1a4 MCCJIe/I0BanKs ObUIM MPUMEHEHbI: TEOPETHUECKHH aHAIN3 METPOIOTHYECKOro
obecrievenns B o0nacTH U3MepPeHHil HU3KOro afCOMOTHOrO [AABICHHS ra3a, CHHTE3
npu paszpaboTke HOBOro criocoba u3Mepennit HU3KOro abcoIOTHOrO JaBIeHHs ra3a 1
YCTpOHcTBA JUlfl €ro OCYLICCTBIACHMS, aHAIUTHYECKHH METOA IPH [OCTPOEHHH
(pusuueckoii ¥ MaTeMaTHYECKOH MOJENH YCTPONCTBA Ui OCYILIECTBICHHS. HOBOTO
cnocoba u3MepeHns JaBleH s rasa, IKCHepUMEHTAIbHBIE METOBI IIPH HCCIIEA0BAHUH
METPOJIOTHYECKHX  XAPAKTEPHUCTHK H3TOTOBIEHHOTO HTAJIOHHOTO BaKyyMMeTpa,
BKITIOYAs METO/IBI CTATHCTHYECKOH 00paboTKii pe3y/bTaTOB H3MEPEHHIA.



[Mosoenns, BLIHOCHMbIE HA 3ALIUTY:

I. INpeobpasosanne abcomoTHOrO JaBieHus rasa B 3xauenue coOCTBEHHOM
yactoThl  apTokonedanuit  oOBEMA  M3MEPUTENBHOH  Kamephl  IEPBUYHOTO
H3MEPUTEIBHOTO Npeodpa3oBaTess BAKYYMMETPA MO3BOJIMIO UCKITIOUHTE BIHSHUE HA
Pe3yNbTAT W3MEPEHMSI OCTATOYHOIO JABICHHS B CPABHMTENBHOH KaMepe, a TakKe
TemreparypHeix d(QRexroB npu TEPMOCTATHPOBAHMU MEPBHYHOIO W3MEPHTEIEHOrO
npeobpaszosarens JeGOPMALHOHHOIO BAKYYMMETPA, YMEHBIINTH JIOMYCKAEMYI0
[OrPeLIHOCTDL U3Mepennii B 1,5 u Gosee pas no cpaBHEHHIO C CEPUITHO BBITTYCKAEMBIMH
cpejicTBaMM M3MepeHnit, obecneunTs TpeOOBAHUS TNOCYNAPCTBEHHBIX MOBEPOHHBIX
cxeM B obiacti u3MepeHuil Hu3KOro abCONIOTHOIO JABIEHMS, MPH YMEHBILIECHUM
MaccorabapuTHBIX XapakTepPUCTHK BaKyyMMETpa M YBEeIHYeHWH CTOHKOCTH K
BHELLIHUM MEXaHHUYECKHUM BO3/EHCTBHAM;

2. llpumenenue pazpaboranHoro ae(hopManMOHHO-YaCTOTHOTO TEPBHYHOTO
M3MEPHTEIBHOTO NMpeodpasoBarelst B COCTABE STANIOHHOTO BakyyMMmeTpa obecneuniio
€ro  METPOJOTHUECKHE  XApAKTEPHCTHMKH, TPEBBILIAIOIINEG  COOTBETCTBYIOLIHE
XapaKTepUCTHKM CYIECTBYIOLIMX aHAIOT0B:

- nuanason uimepennii 10 — 10000 Ia;

- JIONYCKAEMYI0 OTHOCHTE/IBHYIO MOIPEIHOCTS H3MepeHnii £ 2 %;

- OTHOCHMTENLHYIO PACILUPEHHYIO HEONPEAeNEHHOCTh Pe3yIbTaTa N3MEpeHHs!
abcomoTnoro aasnenus rasza Uy g5 = 1,2 %.

Jlnunbiit Bkaaa asropa. Bcee BBIHOCHMbIE HA 3alLUTY Pe3yJNbTAThl H
NOJI0HEHNA JANCCEPTALMOHHOI paboTh! MOyUeHBI COMCKATeNleM JIHUHO, M0 NpH ero
HEIOCPE/ICTBEHHOM YUacTHH. ABTOPOM NpPOBEIEH 0030p 1 aHAIM3 METPOJIOrHYECKUX
XapaKTepPHCTHK pabounX 3TANOHOB TOCYJAPCTBEHHBIX MOBEPOUHLIX cXeM B obmacTy
M3MEpPeHni HH3Koro abcomOTHOrO JIABEHMsl rasa, a TakkKe XapakTepHCTHK
CYLIECTBYIOIMX HTAJIOHHBIX BAKYYMMETPOB 10 MeTofam usmepenus. OGocHoBaHbl
HANIpABIeHMst  paspaboTKH  OTEYECTBEHHOIO — TPAHCHOPTHPYEMOTO  ITAIOHHOIO
BAKYYMMETPA, ONpE/e/ieHbl LE/NEBbie XAPAKTEPHUCTHKH HTAIOHHOIO BaKyyMMeTpa.
ABTOp HCCAEL0BAN HOBBIIi c110c0d u3MepeHHs HU3Koro abcolOTHOro JAaBleHHs rasa,
3aKUTI0YAIONINICS B M3MepeHHH COOCTBEHHOH 4acTOThl aBrokosebaHuil MIacTHHLI-
OCIHMJUIATOPA,  YCTAHOBJIEHHOH  HAa  YOPYroM  MEXaHM4ECKOM  MOJBECE,
IPOMOPLHOHANBHON 1ABJIEHHIO HCCIIEYEMOT0 rasa, 3aroJHAIOIIEro 3a/{aHHbIE 3a30Dbl
Mexly Helt M BYMSl  ApYrMMH  TUIOCKONApaUleNbHBIMU  TUIACTHHAMH,
obecrieunBaoOLHil HCKITIOYEHHE MOrPELIHOCTEH OT BETMYMHBI OCTATOUHOTO JIaBACHHS
B CPaBHUTEILHON Kamepe u o1 a(pexTa TeMeparypHoii TPAaHCIMPALIMH, XapaKTEePHbIX
JUISL COBPEMEHHBIX STANOHHBIX JAe()OPMALIHOHHBIX BAKYYMMETPOB, HTO MO3BOIMIO
YIYULIHTh METPOJOrHYECKHE XAPAKTEPHCTHKH, YMEHBILIHTB HEOMNPEIeIeHHOCT
u3Mepenuit B 1,5 pasa 1o cpaBHEHMIO ¢ HEKOTOPLIMH CYILECTBYIOUIMMH ITANOHHBIMH
BAKYYMMETPAMH, [TOCTPOMI MOIETh YCTPOHCTRA /IS OCYIIECTRIEHHS HOBOTO criocoba
M3MEPEHUs AaBAEHUS ra3a, BbIBe ypaBHEHHE U3MEPEHHIA, Oy I MATEHT Ha FPyIy
uzobperennii (cnocob u yerpoitcrso) noj Ne RU 2749644 C1 «Criocob usMepenust
HU3KOro abCONMOTHOrO AABIEHHMS ra3a 0 YCTPOHCTRO JUIsS 1o OCYIIECTBIeH . ABTOD
paspabotan  METOAMKY  pacuéra  NapamMeTpoB  KOHCTPYKIMH  MEPBHYHOTO

M3MEPHTENLHOrO npeodpasosarens, pealn3yiouero HOBbIH  crnocob  u3MepeHus
HH3KOro abco/oTHOrO JabieHusi rasa. ABTOP BBINONHHA pa3zpaboTky cocrasa
ITATOHHOTO BAKYYMMETpPa, BKIIIOYAIOLIErO H3MEpUTENbHBIH Onok, ¢ QyHKune
ABTOMATHYECKOTO PErYJIMPOBAHMS [aBICHUS ra3a B M3MEPHTENBHOH YCTAHOBKE.
ABTOp BBITOIHUII HCCEIOBAHNA METPOIOIHUECKHX XaPAKTEPHCTHK H3rOTOBIEHHOIO
STAIOHHOTO  BAKyyMMETpa, JUisl  SKCHEPHMEHTAIBHBIX  padOT  HPHMEHSIIOCH
nosepeHHoe ¥ KanuOposanHoe oOopyjoBaHHe M3 COCTABA MEPBHYHOIO HTAIOHA,
BAJIHAMPOBAHHBIE  METOJMKH  KamuOpOBKM M [OBEPKM  BaKyyMMETPOB.
DKCNEPUMEHTAILHO H C MOMOIIBIO METOAA HAHMEHBLIMX KBAAPATOB ONpPEEIeHO
3HAYEHHE  IPajyHpoBOYHOro  kod(puiMeHTa HKCHepUMEHTAILHOTO  0Opasina
pa3paboTaHHOro  HTAJIOHHOIO BAKYYMMETPA; PACKPBITHI 3HAUMMBIE  (DAKTOPHI,
BIIHAIOUINE HA PE3YIIBTATH H3MEPEHHH pa3paboTaHHOro ITAIOHHOTO BAKYYMMETPA.
Crenens J0CTOBEPHOCTH NOJIYUEHHBIX Pe3yabTaToB. JlocToBepHOCTE
HAYYHBIX Pe3yJIbTATOB, MOMYYEHHBIX B AMCCepTalMOHHOH pabore, nmoarBepkiaeTcs
KOPPEKTHOCTBIO TIPHMEHEHMS MATEMaTHYECKHX METOI0B MOIEIHPOBAHNS, aHAIN3A W
COBPEMEHHBIX METOJ0B 00paboTKH IKCIEPHMEHTANBHBIX JAHHBIX, HCMOJIL30BAHUEM
CaMbIX COBPEMEHHBIX CPEICTB H3MEPEHH, a TAKKE MONOKHTEIBHBIMU PE3y/IbTaTaMu
u3Mepenuii, o0Cyi/IEHNEeM OCHOBHBIX IOJY4YEHHBIX PE3yJIbTATOB MCCIAEAOBAHMH Ha
HAYYHO-TIPAKTHYECKUX KOH(EPEHIHsX, CEeMUHAPAX U CHMIIO3HYMax, mybnnkauueit ux
B BEAYIIMX peHeH3HpyembiX usganmsx. [lpum wmcenenosaHns METPONOTHUECKHX
XapakTepUCTHK  JKCIIEPUMEHTANBLHOTO  o0pasiua  pa3paboTaHHOTO  ITAJOHHOrO
BAKYYMMETpPa NPHUMEHANOCH TOBepeHHoe M KanubOpoBanHoe obopyaoBatue,
BAJIHAHPOBAHHEIC METOJAMKH KaJMOPOBKH H MOBEPKH BAKYYMMETPOB.

Anpodauus padorbi. OCHOBHBIE MONOKEHUS JAMCCEPTALMOHHON paboThl W
OT/IE/IbHbIC €€ Pe3yAbTAThl JIOKIA/IBIBAIUCE U 00CYKAAINCE Ha:

- KOH(EpPEeHUMSX ¢ MEKAYHAPOAHBIM yuacTuem «Bakyymuas TexHuka w
texHonoruuy», Cankr-Ilerepbypr, 2017 — 2021 rr.;

= HayuHo-TexHHueckoil kouepeHunn «BakyymHas Hayka MW TeXHHKa»,
Pecnybnuka Kpeim, centsdps 2019 r.;

- cemunapax HMO 231 OI'YIT «BHUKUM um. JI.A. Menjeneesa».

[My6aukaunmu, crpykrtypa u 00bém  padorsi. OCHOBHBIE TIONOKEHHS
Juccepraunonoil padorel npeacrasnensl B 10 nmeyatpix paborax, uz mux | Ges
COaBTOpOB, 3  cTarbd  OnyONAMKOBaHBL B BEAYIUMX HAYYHBIX  JKypHalax,
pexomenioBaiubix BAK, u3 nux 1 0e3 coaBropos, nosydeH narteHT Ha TPYIIY
nzobperenuii (croco u yerpoiicrso) moa Ne RU 2749644 C1 «Crnocob nsmepenus
HM3KOro abCcoMOTHOrO AaBIEHUS ra3a U YCTPOHCTBO UL €10 OCYILECTBICHHS.

Juccepranponnas paborta COCTOMT M3 BBEJCHWS, TPEX TIJIaB, 3AKIIOYEHHS,
CNHCKA UCTOYHMKOB W nipunoxkenus. O0wumii 06bém paboTsl coctapnser 170 crpanuig
MAIIMHOTIMCHOTO TeKeTa, BKiIovas 64 pucynka, 10 tabiuil u crnucka HCTOUHHKOB U3
49 nanmenosannii. B auccepranunornoii pabore u3noxkeHs 1 06061IEHB PE3YILTATEI
paboTsl, BhITIONHEHHOH B nepuoj ¢ 2016 no 2022 rr.



OCHOBHOE COAEPKAHHWE PABOTbI

Bo BBegenun  000CHOBBIBAETCS — AKTYANLHOCTH  TeMbl  JMCCEpPTALINH,
(hopMynHpYIOTCS LEelIH M CTABATCA 3a1au HMcclienoBaHus. M3naraiores OCHOBHbiE
MOJIOJKEHUs, BBIHOCUMBIC HA 3AUINTY, OCBEIIAGTCS TeopeTHuecKkas M NpakTHyecKas
3HAYMMOCTh pabotsl, e€ anpobarus.

MepBas rnasa «Ob30p u ananuz paboyux smanoHee 20CyOoapemeeHHbIX
NOBEPOMHBIX CXeM & 0Daacmu usMepenull HU3K020 abcomomHozo Oaslenus 2asay
COCTOMT M3 TpeX naparpa)o, B KOTOPBIX NMPOBe/IEH 0630p 1 aHAIN3 METPOIOrHUECKHX
M TEeXHHUYECKMX XapakTepUCTHK pabovymX 3TAIOHOB rOCYNAPCTBEHHBIX MOBEPOYHBIX
cxeM B 001acTH U3MEpPeHHMH HM3KOro abCONHOTHOTO J@BlieHHS rasa 1o MeTojiam
M3MEpeHHs.

[TpoBenéHnblit  aHanM3  COBPEMEHHOTO  COCTOSHHMS — METPOJOIHYECKOro
obecrieuenns B obnacTH u3MepeHuil HU3KOro abCONIOTHOrO JaBjeHHS rasa M
METPOJIOTHYECKHX  XapakTepPUCTHK  COBPEMEHHBIX  BAKYYMMETPOB, — MOKasai
HeoOXOAUMOCTE COBEPIICHCTBOBAHHS HTAIOHHOH Oa3kl B gaHHOoi obnactH, a Takke
MOJITBEP/MI  AKTYAIBHOCTh Pa3paboTKH KOHKYPEHTHOCIOCOOHBIX OTeYeCTBEHHBIX
BAKYYMMETPOB.

ObnacTe nepeceveHus TrOCYJAAPCTBEHHBIX [MOBEPOYHBIX CXeM B obmactw
a0CONIOTHRIX JIaBNEeHHH M Bakyyma Haxoamres B amanasone 101070 — 1-10° Tla, a
Jlonyckaemas OTHOCHTENBHAA MOTPelIHoCTh padounuX ATANIOHOB MEPBOro paspsjia
cocrasiser 2 1 Gonee %, MoITOMY 1pH pazpaboTke STAINOHHOrO BakyymmMeTpa Obuin
YCTAHOBJIEHE! LENEBLIE 3HAUEHHUS BEpPXHEro npeaena uamepennii pasnoe 1°10° la u
Jlonyckaemas OTHOCHTENIbHAs NorpeLHocTs uiMepenni ve 6omnee 2 %.

[Tpopenéuuptit  0030p U CpaBHUTENLHBIT aHANW3  METPOJOrMUYECKHX W
TEXHHYECKUX XaPAKTEPUCTHK pabouuX ITaJOHOB M0 METO/AaM W3MEPEHHS, BKIIIOYAT B
ce0sl paccMOTPEHHE OrpaHMYEHMI K MX MWCMOJIBL30BAHMIO, C LENLIO ONpejeleHus
OINTHMANILHOTO METO/1a H3MEPeHHi Hu3Koro abcomoTHOro JaBaenns rasa. B Tabnuie
| nokasaHbl AMANIA30HBI M 3HAUYEHHS OTHOCHTE/IBHBIX HOIPELIHOCTEH CYILECTBYIOUINX
ITANOHHBIX BAKYYMMETPOB,

Tabnuua 1 — Merpojoruueckue XapaKTepPUCTHKH CYLIECTBYIOUIMX ATAJIOHHBIX
BAKyyMMETPOB
asnenue, I'la -4 -3 -2 -1 0 1 2 3
Meroj1 usmepeH 10 10 10 10 10 10 10 10

JlepopmatimonHbii
JKnjikoCTHBI#
Tennosoi

HMoHn3auHoHHBIH
BsizkocTHBbINH

Kak nokasan npopeiéHHbIH 0030p M aHAIM3 XapaKTePHUCTHK, HEJOCTATKOB,
CYLIECTBYIOUIMX — JTAIOHHBLIX — BAKYyMMETPOB,  LIEJEBBIM  METPOIOIHYECKHM
XapaKkTepHCTHKAM YIOBIETBOPSIOT JAe(hOPMAaIlHOHHBIH 1 SKHKOCTHBIH METOJIbI, @ 110

TEXHHYCCKHM XapakTepUCTHKaM, TakUM Kak macca W rabapuTHbie pasMepsl -
Ae(opMalHOHHEIH  MEeTOA. BakHO OTMETHTB, YTO MEMKAYHAPOLHLIE KIIOYEBbIE
ciuHeHusl B 00nacTH M3MepeHHit HU3KUX abCOMOTHBEIX JaBaeHuii rasa, Takue Kak:
CCM.PKI5 B jgwmanmazone 1'10% — 1 TIla, EURAMET.M.P.K4.2010 &
auanasone 1—1,5-10% ITa, CCM.P.K4 & ananazone 1 — 1:10°I1a, [POBOJIMIIHCH TAKIKE
C HCTIONb30BaHHEM Je()OPMAAOHHBIX HTAIOHHBIX BAKYYMMETPOB.

M3pectHo, 4To JIMHENHOCTh NOKasanuil npeoOpazosateneil jaBnenus,
OCHOBAHHBIX HA JIePOPMALMOHHOM METOLE, COXPAHACTCH B IPEAENax ABYX-TpEX
MOPSAKOB, NOITOMY BEIOPAHO LeNeBOe 3HAUCHHE [UISl HUZKHETO TIPEAEsa U3MepeH i
pagusim 1-10' ITa.

OrmeTumM  HEKOTOpBIE M3  HEJOCTATKOBR AehOPMAUMOHHBIX BAKYYMMETPOB
(MeMOpaHHO-EMKOCTHBIX, KOMIIPECCHOHHBIX), Hanpuwmep, B ciyuae
KomIpeccHonHoro Bakyymmerpa BK-1, B koropom wusmenenue (aedopmaums)
BeJIMUMHBL 00BEMA KOMITPECCHOHHOH Kamephbi COMIACHO YPABHEHHIO COCTOSHMS
HAeallbHOTO ra3a MPHBOAHT K HM3MEHEHHIO JaBiieHusi raza (aguadaTHueckuil wiu
H30TEPMHUYECKHI MPOIIece), TO ecTh BO3HUKAET YIIpyras cuia, KoTopas JAeicTByeT Ha
M3MEPUTENBbHYIO  MeMmOpaHy,  KOHCTPYKLHS  NEPBUYHOTO  M3MEPHTEILHOrO
npeobpaszoparens KOMIPECCHOHHOTO (KAK W JUId ciyuas MeMOpaHHo-EMKOCTHOTO)
BAKYYMMETPa CI0XKHA U COJEPIHT ABE FrEPMETHUYHBIC KaMEpPbl, 4 TAKKE HECKOIBKO
KJanaHos, YTo yCIOMHAET TEXHOIOrHYecKne TpeOOBaHus K H3rOTOBIEHHIO,

Takum obpazom, B pesynbrate paboThl, NpoBejeHHON B MepBoil riase
YCTaHOBJICHBI LENEBLIE METPONOTHYECKHE XapAKTEPHCTHKH: [AMANa3oH H3MEpeHuii
110" = 1-10° Ia, oTHoCHTEABHAs TIOrpEIHOCTL H3MepenHuil He Gonee 2 %, B KauecTse
TpebyeMoro MeTosa npH paspaboTKe HTATOHHONO BAKYYMMETPA 110 COBOKYIMHOCTH
METPOJIOTHUYCCKHX H TEXHHUYECKMX XapakTepHCTHK BHIOpaH Ae(opMalHOHHEII METo/
M3MEPEHHI1 HU3KOro abCONMIOTHOTO AaBIeH s rasa,

Marepuansl nepsoii rnassl onybimukosansl B paborax [9, 10].

Bropas raasa « Pazpabomia amaionno2o 6axyyyumempay COCTOT H3 YETHIPEX
naparpaoB, B KOTOPBIX MCCENOBAH OPHIHHAIBHBIH COCOD M3MEpeHHil HU3KOro
aCcoNIoTHOro0 JaBICHUs I'a3a, BBINOJHEHO MOCTPOEHHE MOJENH YCTPOHCTBA s
OCYLIECTBCHHA HOBOTO crocoba, nojydeHo ypaBHeHue wu3Mepenuil, paszpaborana
MEeTO/HKa pacuéra TapaMeTpoB KOHCTPYKIMH YCTPOHCTBA JUIS OCYIIECTBIIEHHS
HOBOro criocoba u3MepeHws JaBAcHHIl rasa, NpoBeAEH pacuéT MapameTposn
KOHCTPYKLMH ~ [EPBUYHOTO  M3MEPHUTENBHOTO  rpeobpaszosatellsi  HTAIOHHOrO
BakyyMMeTpa; paspabortan u3MepHTenbHbli 010K ¢ (yHKUMEH aBTOMaTHYecKoro
peryjiupoBaHus J1aBjIeHus ra3a B BAKyyMMETPHYECKOH YCTaHOBKE.

Jlnst yetpanenns HeMOCTATKOB MPHCYIIMX BAKyyMMETPaM, OCHOBAHHBIM Ha
Ae(opMalHOHHOM METOJe M3MEpeHHH HU3KOTO aGCOMOTHOrO JABIEHHS ra3a, ObUl
MPEUIOKEH HOBBIH criocol u3mepenuil jaBienns ra3a, cocTosumil B npeobpasosanun
YHOPYIHX CBOMCTB rasa, a MMEHHO, BMECTO TIpeoOpa3oBaHus CMEIEeHuUs
M3MEPHTENLHOI MemOpaHbl, GBI NPEIOKEHO H3MEPATH COOCTBEHHYIO YacTOTY
konebanuii  obwvéma raza, NPONOPLUHOHAILHYIO KOd((HUUMEHTY  yIpyrocTy
(oTHOWEHMIO ynpyroll cuibl K BenuuuHe jgedopManum o0nEma rasza). Jlus
OCYLIECTBIICHUS TIPEUIOKEHHOTO HOBOTO ¢rocoba n3MepeHi HI3Koro abcoaoTHoro
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japienns raza ObUIO paspaboTaHo YCTPOHCTBO B BM/IE KOHCTPYKLHMH TEPBUHHOIO
H3MEPHTEIBHOrO npeobpaszoBarens BAKYYMMETPA, KOTOPLIH ABISIETCHS MEXaHHUECKOH
Kojebare]bHOM CHCTEMOM — «IIPYIKHHHBIMY MAsSTHUKOM B PexcHMe aBToKoneOaHMi
(pucyHok 16), u npejacrapnsier coboil Tpu MIocKUe napajienbHble TIacTHHLI (IBe
IKECTKO 3aKperyIEHHBIE M OfHA MOJABMIKHAN [UIACTHHA-OCHMIIATOD MEXKAY HHMH),
PACIOIIOKEHHBIE € 3a30paMH, 3aM0JIHEHHBIMH ra3oM (pucyHox la).
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Pucynok 1 — YerpoicTBo s OCYILECTBISHHS HOBOIO criocoba usmepenus
abCOMOTHOTO JaBJIEHHUs ra3a: ¢ — NONeped b paspes, rjie, NPoBOAILAs MOABHIKHAS
MJIACTHHA-OCUMILIATOP - |, ynpyrue nojiBeckl riacTHHbI-OCIMIISTOPA C
ko3 punmentom ynpyroctu pasHeiM Gy, - 2, 31eKTpoibl - 3, IHACTHHBI H3
JIMDNEKTPHYECKOro MaTeprana - 4, H3MepHTelIbHbIE ra30Bbie 3a30Phl - 3]

0 - SKBUBAJICHTHAN CXEMA «ITPYKMHHOTO» MasSTHHKA

Ananu3 (u3nuecKoii Moaenu yeTpoiicTsa JUis OCYIIECTBASHHUA HOBOTO criocoba
H3MepeHus abconoTHOTO JaBACH s Ta3a IPOBOAMICS MPH CIEAYIOUIHX JOMYILIEHHSIX:
ras CUMTAETCs MICANLHBIM, aMIINTY/1a KoaeOaHui X MIacTHHBI-OCLMLISITOPa, B BHJE
napajenenureia co CTOpoHaMu @, a W TOJNIMHOK /i, OTHOCHTENLHO Majia (Ha JBa
MOpsJKa MEHBILIE BEJHYMHBI I'a30BOro 3aszopa Z), JaBleHHe B ra3oBhIX 3a30pax
nojuuHseTcs 3akony boina-Mapuotra Juis H30TepMHYECKOrO TIpolecca,

Ilpy  oceBoM  cMEUEHHM X  [UIACTHHBI-OCLMUISTOPA,  BBI3BAHHOM
HIEKTPOCTATHYECKOH CHIION NpH 1ojjade IeKTPHYECKOTO HATIPAKEHNS HA HeE i OJIHH
W3 JIEKTPOJIOB, NPOUCXOJHT Aeopmaiius 00BLEMOB ra3a B H3MEPHTENIBHEIX Fa30BBIX
3a30pax, BO3HMKAET YNPYras CHila ¢ SKBUBATEHTHBIM KOI(D(PHIHEHTOM YIIPYTOCTH:

el A (1)
x z

rae S = a® — nIomab NIaCTHHBI-OCITHIIATOPA;

P — w3mepsiemoe JlapieHune rasa;

P, = ptp, = p._Z_ - MABICHHE B rasoBbIX 3a30pax COrMACHO 3aKOHY

Z4x' Z-x  boina—MapuoTra /Ul H30TEpMHUYECKOr0 npolecca.
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Ilpn noumxeHHoMm JjaBjieHun raza AoOpPOTHOCTL JjaHHOi  konebarenbhoil
cucTeMbl JlocTaTouHo Gonbwias uroObl Konebanus ObUIM rapMOHHYECKMMH, a He
penakcaunoHHeIMH. [Ipn rapmonnueckux aBroxonebaHusX IIacTHHBI-OCIHIUIATOPA
MAaccoii m, CMelleH’e MIaCTHHBI-oCLLIATOpa X (1) = Asin(2mf1), rae t — Bpems, 4 -
amriuTyaa konebaHui nnactTuHbl-ocumiigTOpa, f— wactora konebaumuil, Oyner
MOAYMHATLCS  YPABHEHMIO TAPMOHMHMECKOr0 OCUMILISATOpA €  OJHOH  CTENeHbio
cBOOO/B:

d*x(t)

5z + 2uf)? - x(t) =0,

1 G+Gy o
rjae f = ‘Z—;r‘ m—— cobeTBeHHas yactora kojebanuii TJIACTHHBI-0CHHIIATOPA,

MPONOPUHOHANLHAS KOYD(GUIMENTY YIPYrOCTH H3MEPHTENbHBIX TA30BLIX 3a30POB,
a, CIIe/IOBATeNIbHO, M JIABIEHHIO rasa.

[Tpeobpasys dopmyny 1 orHocuTensHo AaBieHusi rasa MOIyuHM ypaBHeHue
H3MEPeHHii:

- 2 2 !

P=K(f* = fu’), @)

rae K = 2m°phZ — koadduument npeobpazopanus; p — MIOTHOCTE MaTepHana
MacTHHbl-ocuuiIaTOpa; fy — 3Hauenne cobcTBeHHOI  uacToThl  KoseGauwmii

rulacTHHbl-ocpsTopa npu P = 0.

Takum 00pasom, HOBBIA cO0cO0 M3MEpeHnsi HU3KOro abCoMOTHOrO JaBlIeHus
rasa 3aKjioqaeTcs B peodpazoBaHdM BEAHYMHLL H3MEPSAEMOro JIAB/ICHHS rasa B
3navenne cobcTBeHHOH  wacToThl  aBrokoiebaHmii  cuctembl,  oOpazoBaHHOl
IIACTHHOH-OCIMIIATOPOM 1 I'a30M, 3aMOJIHSIONIHM H3MEPHTEIbHBIE IA30BbIE 3230kl

[Tyrém ananusa (pakropos, BAMAOUMX HA Kod(QuuMenT npeodpasosaHus
BAKYYMMETPA, BLIABHHYTH TPeDOBAHUS K [IAPAMETPAM [IEPBHUHOIO H3MEPHTEILHOIO
npeoGpazosarens. [lokasano, 4To AJis MUHUMH3ALHE EPETEKAHKs Ta3a H3/B ra30Bble
3a30pkl NMpH KoJjeOaHUaX TUIACTHHBI-OCIMIISITOPa e€ JHHEHHBIH pasMep a JoiKeH
ObITH Ha ABa nopsaka Oodblle TOMMMHBL rasoBoro 3azopa Z: a > 200 - Z. Takke,

5 z
[OKA3aHO, YTO  HPU  OTHOCHTENLHOH  pasHHlIe Yz = (1 - z—') - 100 % ne
2

npesbiaomei y; < + 10 %, 3uwavenne koa(puumenta npeodpazosanus K ue
usMensercs 6onee uem Ha 0,25 %.

Ha ocHoBaHHM LENEBLIX METPOIOTHUECKHX XapaKTepHCTHK paspabaThlBaeMoro
STATOHHOIO  BaKyyMMETpa, [OJAYYEHHBIX B [EPBOH rjase W pe3yabTaToB
MCCIIE/IOBAHMI, BBITOIHEHHBIX BO BTOPOH riase, ObUIM paccUMTaHBl 3HAYEHHS
MapamMeTpoB TMEepPBHYHOI0 H3MEPHTENLHOro Inpeobpaszosarens paspadaTbiBaeMoro
ITANTOHHOTO BAKYYMMETpa, NpuBeAéHHbIe B Tabmuue 2.

Tabnuua 2 —  Tlapamerpsl  KOHCTPYKLHMH — NEPBUYHOTO  M3MEPHTEILHOIO
npeobpasosarens
[Tapamerp Obo3HaueHne 3nayenue, MKM
ToniuuHa MmIacTHHBI-OCLMILISATOPA h 75
MHHA W LIHPHHA [UIACTHHBI-OCLHIIIATOPA a 900
2

N
I
~
I
Lo

[ToniuuHbE Ta30BbIX 3a30poB Ne 1, No 2 3




C yuéroM NOMYYEHHBIX 3HAYEHHI MapaMeTpoB KOHCTPYKLHH MEPBHYHOTO
M3MEPHUTENILHOrO [peodpasoBartess, JUIsl ero M3rOTOBICHHA, BHIOpaHa TeXHOIOTHA
MHKPOCHCTEMHOI TEXHUKH, KoTopas o0sajaet CHeAYIOUMMH MPEeUMYLIECTBAMH:
rpynnoBas TEXHOJIOTHs; BLICOKAs MOBTOPAEMOCThL Mapamerpos rpeobpasosareneii;
Manias [leHa 3a OJIHY eAMHHIYY; oTpaboTaHHas TeXHOJOrHs, joctynHas B Pd;
MHHHATIOPHOCTb.

boin  paspaboraH  cocTaB  OTAJOHHOIO BAKYYMMETPa, COOTBETCTBYIOUIHIA
tpebosanusam [OCT «CpezcTsa n3MepeHnii JaBneHus» B BUAE CTPYKTYPHOI cXeMbl,
n300paxceHHoil Ha pucynke 2.

[Tepsuuneiit M3mepurenshsii [peobpazosarens

A

MamepurenbHbiii 610K

brox nopnepikasi
aBToOKOJIeDaHmi
[IACTHHBI-OCUMILIS TOPA

biok namepenus
MOJIOMKEHHS NIACTHHBI-
OCIWILIATOPA
|

Yacroromep

biok
»
00paboTKH JaHHBIX

Y

OtcuetHoe YeTpoiicTBO

—| biok aBTOMaTHUECKOTO
T PEryNupOBAHKs JIABICHUA
rasa

["pasynpoBounas
XapakTepHCTHKA

Pucynok 2 — CrpykrypHas cxema 3TaloOHHOT0 BaKyyMMeTpa

ranoHHbIi BAKYYMMETP  COCTOHT M3 NEPBUYHOIO  HU3MEPHUTENBHOTO
III')COIF}]J%.IBOB?JTE.TUI H  H3MEPHTENEHOIO Onoxa, Brmovaiouero: 610K H3IMEPEHHHA
NOJIOYKEHH TIACTHHBI-OCIIHILIATOPA, HACTOTOMED, a0k nojaaepanHa
aprokonedaHmii  MIACTHHEBI-0C HIasaTopa, Onox 0‘1‘06pax<en HA  JaHHBIX, bnok
ABTOMATHYECKOrO PEryivpoBanns JIaBJIcHNs rasa, DTCYTCTBY[O[I],HF} B CYIIECTBYHOLIHX
ATANOHHBIX BAKYYMMETPAX, U APYIrUx 0J10KOB.

,ﬂ.ﬁﬂ H3IMEPEHHA YacCTOThI Konebanmii MIACTHHBI-OCUHILIATOPA ¥ NOANCPIKaAHIA
eé apToxojiebannii I-]COGXO.IU-IMO HMETE BO3IMOMKHOCTE ONPEACIATE e€ 1oJIOKEHHE B
K%K JIbId MOMEHT BPEMEHH. Tak kak nosnoxenue MIIACTHHBI-OCHHJNATOPA BIHAECT Ha
BCIIHYHHY 'BJICKTPH'-ICCKOﬁ EMKoCTH napsl «IUIACTHHBI-OCHHILIATOPA — IEKTPOA», TO
I OnpecicHiA eé TEKYILETO NONOMKEHNA OB MCMOIBL30BAH EMKOCTHOMN METO/L.

Ocoboe BHuMaHKe [PH pazpaboTke HTATOHHOIO BAKYyMMeETpa ObUIO YieIeHo
070Ky aBTOMATHYECKOr0 pPeryjlupoBaHusi JaBjieHust rasa, KOTOpBIi [MO3BOsET
PeaNn30BaTh AITOPHTM ABTOMATHYECKOH YCTAHOBKH MOBEPSEMbIX TOYEK JABIEHHS
raza B BaKyymmerpuueckoil yeranoske cornacno MU 140-89 «Pexomenpauuns. I'CH.
Bakymmerpel. Metojnka nosepkn», CK-03-231-005-T «Meroanka kannGposku
CPEICTB M3MEpPeHHsl eIHHHLLI JaBjieHust Juist obmactu abCOMOTHBIX JaBACHHI
1-10°% - 1:10° [1a (BakyyMMETPBI)» W APYTUM METOAMKAM. AJIFOPUTM U1 YIIPABJIEHNS
MpoLeccoM KannbpoBKH ¢ ABTOMATHYECKOI YCTAHOBKOI MOBEPSEMbIX TOUCK JaBIEHHSI
rasa peain3oBaH B BHJE MPOrpamMMHOro obecrieyeHus B COCTABE H3MEPUTENLHOTO
OJ10Ka ITANOHHOrO BaKyyMMETPa U NMePCOHAILHOr0 KommnbloTepa. Buetnnii Buj okna
YpaBjieHus MpoLeccoM aBTOMATHYECKOH KanmOpoBKM Ha OTCUETHOM YCTpoOiicTBE
STAOHHOrO BAaKYyMMETpa TNOKa3aH Ha pPUCYHKE 4a, OKHA [POTOKOIHPOBAHUA
pe3ynbTaToOB H3MEPEHHH HA NePCOHAILHOM KOMIIBIOTEPE NOKA3aH Ha pucytke 40.

P, ITa OB, I'la
324 32,6

643 64,1
96,2 96,5
6)

Pucynok 4 — OxHa ynpasiieHus: a — npoLeccoM aBToMaTHYeCKoi
KanMOPOBKH; O — NPOTOKOINPOBAHMS PE3YNILTATOR N3MEPEHHIl

[Tporpammuoe odecrieuenne no3BosieT BLIOpaTh Tpedyemble AeKa/ibl AaBIeHus,
KOJTMYECTRBO MOBEPAEMBIX TOYCK, OcyLLleCTBH'I‘h I'{p()T{]K{}J]PlpOBEIIIl'le pC’SyJib’l'EYl'UB
u3MepeHuii, B pesynpTare Tpebyemoe Juis KanMOPOBKH BaKyYMMETPOB Bpems
YMEHBILIEHO Donee yem B JiBa p{l‘J‘d, HTO IMO3BOJIHIIO [MOBLICHTH I'I]'JOI{'SBOLI,H’]‘CJII)IIUC'I‘[:
TpYZa NoBepHUTENs, PALHOHATH3UPOBATE MPOLECC KAIHOPOBKH 1 MOBEPKH.

B pesynerate paboTel, mnpojenaHHoH BO BTOPOii TNaBe, MpeIOKEH
OPPII‘[-‘]I-IEU'II:I-]I:IE“I crocod H3MEPEHHS HH3KOIo aﬁconmmom JABICHHWA I'a3a, BBIMMOJIHEHO
NOCTPOCHHE MOJIEIH y(:Tp();iCTBil A €Tr0 OCYLIECTBICHHA, NOJAYHEHO yp{iEI-lt}}[HE
u3MepeHuii, paspaborana MeTo/lMKa pacuéra IapaMeTpoB KOHCTPYKIIMH YCTpPOIiCTBa
JUISL OCYIIECTBJIEHHMS HOBOro criocoba wu3Mepenus JasleHuit rasa, TNpoBeieHO
obocHoBaHWe  MPEAJIOKEHHOH  KOHCTPYKIMH — MEPBHYHONO  M3MEPHTENBHOIO
npeobpazosaresns, paspaboraH M3MepHTENbHBIT GJI0K HTAJOHHOIO BaKyyMMmerpa ¢
(GyHKIME aBTOMATHYECKOIO PEryiupOBaHus JaBIeHHUs ra3a B BAKYYMMETPHUECKOI
YCTAHOBKE, H3TOTOBJIEH HKCIEePHMEHTAbHbIH 00pasell HTaJloHHOrO BaKyyMMeTpa,
peau30BaH AIrOPHTM ABTOMATHYECKOH KaIMOPOBKH CPEJICTB M3MEPEHHS] HU3KOro
JlaBJIEHHs B BU/E NPOrpaMmHoro obecnederus, oopmieH ceprudpukar cooTBeTCTBUS
nporpammuoro obecnevenns «Kannbposka pakyymmertpos 2310-2020», a raxie
pazpaboTaH M W3rOTOBAEH MPOrpaMMHO-annaparTHbiii KOMIIEKC, MOJy4eHbl AKTb
saenpenns B AO «'mpoonrukay u @'Y «BHUHMM um. J1.W. Menneneesa».

Marepuasnsl BTOpoii riassl onyonukosanst B paborax |1, 4 — 8].
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B Tperweii rmase «Hccnedosanue MemponoZuNeckux —Xapaxkmepucmur
U320MOGNEHHO20 IMATOHHO20 6aKyyMMempar, coctosei ns Tpéx naparpados, 6k10
[MPOBECHO UCCIEN0BAHNE HEONPEACTEHHOCTH U3MEPEHHH ITATOHHOTO BAKYYMMETpa,
4 TaKKe DKCIEPUMEHTAIBHOE HCCIe/JIOBAHME METPOJIOTHUECKHX XapaKTepPHCTHIK
pa3paboTaHHOTO M H3rOTOBIEHHOTO TAJIOHHOTO BAKYyMMeETpa.

B pesynabrare IpOBEJEHHBIX MCC/ISNOBAHNI ObIIM  BBISBIEHB!  (DAKTOPBI,
BHOCSILHE [MOIPELIHOCTL B PE3yinbTaThl M3MEPEHHI JIaBICHMS ra3a, TakHe Kak:
TeMIeparypa M TMOrPelIHOCTh [PH M3MEPEeHUH coOCTBEHHOI wacToThl KonebaHuii
[IACTHHBI-OCIMILISTOPA MEPBUYHOrO U3MEPHTENBLHOTO Mpeodpasosartes.

bl MpoBeAéH aHanM3 MOrpelIHOCTH HacTOTOMEPd, BXOMAALIEr0 B COCTAB
M3MepuTENbHOro  OiIoKa  BakyymMmeTpa M M3MEPSIOIEro uactory Kosjebanuii
MAACTHHBI-OCLIIIIATOPA. AGCOMOTHAS MOTPELIHOCTD H3MEPEHMS YacTOTh! KoneOaruii
cocTaBisieT:

1
Af =8 f=5+8"f,

rae 8g = 1077 — oTHOCHTENBHAS NOFPEHIHOCTL YACTOTHI OMIOPHOIO T€HEPaTopa,

T — BpeMeHHOIT HHTEpBa MoAcHETa MMITYILCOB.

OnHUM M3 MCTOUHMKOB TOTPELIHOCTH BAKyyMMETpa, SBISETCS H3MEHEHHE
TEMIepaTypbl  MEPBHYHOTO  M3MEPUTENBLHOrO  npeolpa3zoBartens  HTATOHHOTO
pakyymmerpa. B ypaBuenue wusmepenuii (2) BXOAMT TIUIOTHOCTH Marepuana p
MJIACTHHBI-OCLMILISITOPA, KOTOPast 3aBUCHT OT TEMIEPATYPBbI:

Pzo
Eineotn )= ————=
p ||pemp.) (1+a'(tngmuﬁp._20))3’

A€ Eypeosp. — TEMIIEPATYPA NEPBUYHOTO H3MEPUTENBHOTO MpeobpasoBaters,
P20 — MJIOTHOCTH KPEMHHMS NPH TEMIEPATYPE Lypeosp. = 20 °C,
(. — TeMIMEePaTypPHLIH KOAD(PHIMEHT THHEHHOTO PACIINPEHHS KPEMHHS,
3aBHCHMOCTH TOJNIMUMH  [UIACTHHBI-OCUMILISITOPA M Ta30BBIX  3a30POB  OT
TEMIIEPATYPBI BBIFIISAAT CACAYIOWHM 00pasom: fi(typeosp) = R(1 + a(tnpeosp. — 20)):
Zy 2 (tapeasp) = Zya(1+ a(cnpeoﬁp, - 20)).
Takum obpasom, NMOITyYHM 3aBHCHMOCTL KOd(p(uLHeHTa npeodpazoBaHus oT
TEMIIEPATyPBbi:
oG
1+a(‘;|m‘lﬁ]:._zu)l
rie Ko —3navenne rpagynposodnoro koa(duuuenta npu remneparype 20 °C.
YpasHenue W3MepeHHil STAJIOHHOIO BAKYYMMETPA BBITISANT CHCAYIOLIAM
obpazom:
P K30
14 o (ypeosp. — 20

o
}(f fu")

['papynpoBKa npoBojaMiack ¢  HCNOJAb30BAHHEM  PabOuMX  ITATOHHBIX
BAKYYMMETPOB M3 coctaBa [ 'ocylapcTBEHHOTO MEPBUYHOIO CNEHHANLHOIO HTajoHa
eJIMHUIBI  JIaBlieHHs Ta3a  Juig  obnactw  abCONOTHOTO  JlaBIEHWS rasa B
auanasone 1-10°°=1-10°Tla DT 49-2016, ¢ HCHOABL30BAHMEM AOTOIHUTENLHOMN
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(OYHKIMOHANBHOW — BO3MOYKHOCTH — M3MEPHTENLHOrO  OJIOKA  M3IOTOBJIEHHOTO
ITAJOHHOTO BAKyyMMETpa 10 aBTOMATHYECKOH YCTAHOBKE IOBEPAEMBIX TOYEK
JapieHust raza (paspadoTaHHOH COBMECTHO € KAHAWAATOM TEXHHYECKHX HAYK
A A, Uepnupiienko), B pesynsrare Obina nocrpoena (PyHKIHOHAIBHAS 3aBHCHMOCTE
Ha OCHOBE pE3YIBTATOB H3MEPEHHH BXOAHBIX BEIHYMH — COOCTBEHHBIX HACTOT
Kos1e0aHUA [UIACTHHBI-OCUMIIIATOPA HEPBHYHOTO H3IMEPHTENBEHOIO npeodpasoBaresis
fzI M COOTBETCTBYIOUIMX BBIXOAHBIX BEIHYHH — oKa3anuii pabouero 3TanoHHOTO
Bakyymmerpa P,; B n Toukax ananasona (i= 1, ..., n).

OI'VIT «BHUUM um. J1.M. Menpneneesa» B 061acTv HU3KOro abcolIOTHOIO
JIaBIEHHUS ra3a 10 JaHHBIM MeXayHapoJHoro 0I0po Mep H BEcoB, coryiacHo tabiuie
KaTMOPOBOUHBIX H M3MEPHTENBHBIX BosmmkHocteil (Calibration and Measurement
Capabilities CMC), umeer aBe 3anmmucH NMpu JOBEpPUTENBLHON BepostHocTH 95 % u
koa(ppumenTe oxpara k = 2;

- B auanasone 1-1073 — 1:10% [1a paciumpennas HeonpeenEHHOCTb H3MEPEHHiT
JIABJICHMS! I'a3a JIMHEHHO BO3pacTaer or 1:107° I'a 10 6,6 Ila;

- B manasone 1-1071 — 1:10® [Ta HeonpenenénHoCTh H3IMEpEHHii Aapienus raza
P onpenensiercs peipaneneM 7,2:1072 + 1:.107% - P,

3nauenne coOCTBEHHOH uacTOTHl Konebanuii fi npu jpasjennn rasa Py = 0,
PABHO 3HAYEHHIO CODCTBEHHON HACTOTHI Kosjebanuii, 3aBucsiuieii or kod(duimenta
YIPYrOCTH MEXaHHUYECKOr0 MO/IBeca MIIacTHHBI-ocIHIATopa fi = fy.

I’papynpoBounas xapaKTepucTHKa Nokasana B Bujie rpaduka Ha pucyHke 4,

P,
' 1000
a 100( ®
800 °
600 °
400 ®
200 s
0 o £2, T2
0.00E+0 5.00E+7 | OOFE+S

Pucynok 4 — [peacragnenne rpajiydpoBoYHOH XapakTepHCTHKH B
rpaHyeckoM BHe
Jns nuneiinofl annpokcUMalM KPHUBOH TpajyHpOBOYHOI XapakTepUCTHKH
HPHMEHEH METO]| B3BEIUEHHBIX HANMEHBLLINX KBaIpaToB.

i T o X
};'IGP_ZPBj(f,' '"me)
Ky = =
: 1 2 232
Tz, z (F7 =)

@opmysia  BeIPAKAIOLIAS  HEONPEACNEHHOCTL Ko puumenta Ky, Oyuer
BBITIIAJIETE CHIEYIOUHM 00pasoM:



n 2 n 2

aK K
u(ity) = Z ap. UB(Pag) + Z (_’j? ‘up(fy) | = 44-107°
i=1 el i=1 i

Bputi  mpoBesiensl  SKCNEPUMEHTAIBHBIE  MCCIIEOBAHMS  METPOIOTHHECKIX
XapaKTepUCTHK  M3rOTOBICHHOrO  BAKYYMMETpPa, UTO [03BOJIIO  YCTAHOBHTD
(akTnueckoe 3HaueHue AManasona usmepenuit pasworo 10-10000 Ila, wro wa
MOpPSAOK IIMPE [EIEBOT0  3HAYEHHs, 3HAYEHHE JIONMYCKAEMOil OTHOCHTENLHOM
norpemwHoctH  He Oomee 2 %. bpina  mposeneHa  OlEHKA  COCTABJIAIOLINX
HEOINpeIeNEHHOCTH PE3YILTATA HAMEPEHUS BAKyyMMeETpa, nMpHBeadHHble B Tabmiue 3,
BBIUMCIIEHA CYMMapHas CTaHJapTHas HEONPEIENEHHOCTL PesylbTaTa H3IMEPeHHs
Bakyymmerpa u.(P).

Tabnuua 3 — Cocrapisiiomine CyMMapHoi — CTAHAAPTHONH  HEONpeAenEHHOCTH
pe3yabTaTa H3MEePEHUH STAJTOHHOTO BAKYYMMETpa
Cocrasnsiouasn .
Herounnk CTaHAapTHOI ar 1, (P) =
CTaHAapTHOI 7 i 5 Cp =z—
HeonpeaenéHHocTH |HeonpenenéHHoCTH dx, |c“|u( x,), [a
HEONPEAENEHHOCTH (X, )
u(xy,)
u [Ta 3
I'paaynposounas 44100 1,0 - 451072
XapaKTepucTHKa g2 | -10° Ty
Koahpuument
TErIoBoro
pacuiupeHnn
marepuana [111
Temneparypa
(typeotp) MEPBHUHOTO 151071 °C . Ma 7.5-10-6
H3MEPHTENBHOTD <107 —
npeobpasosaresns

u(Kyq)

() 30°107% |-10Ta-°¢| 3,0-10°

YacroTa
aprokosnebanmii [111

u(f) 58:107'Tuy | . ,Ma] 12-1072

Yacrora —1

asrokonedannii [111 .10-1 Ma .10-3
u(fy) B 58:107 ru | .Ml 58-10
pu P <=5 'y
CrangaprHas
HEDNpenenéHHocThL
uy namepenuii, 2,0-107%Ma 1 2,0-1072
OlLEHHUBaeMan no
Ty A(npn N=10)
Cranpaprhasn
HeonpenenEHHoCTh
IHAYEHNA SAMHHLDI,
Uy socnponssoanmoro | 3,3- 1072 [la 1 3,3-1072
WITH XPaHHMOT0
BBIICCTOALIHNM
ITANOHOM

U (P) = Y ¥y (fen|u(xn))* = 59 - 1072 I
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HanGonbuunii Biaji B cyMMapHyIo CTaHAAPTHYIO HEONPEACTEHHOCTh BHOCHT
dp
3HAuEHHE (ﬁ)2 ~ug?(K).

Pacumpennas neonpenenénnocts npu kodpuunente oxsara k = 2 Obuia
oreneHa o Qgopmyle:

Upos = ku.(P)=2-59-10"2-P=1,2:-10"%2- P

Pacuimpennas HeonpeAenéHHOCTh W3MEpPEeHHil JaBieHns Tasa CcocTaBuia
1,22 1072+ P ITa, Takum 06pa3oM BBHINOSHEHO LENeBoe TPeGOBAHHE O BelHYHHE
OTHOCHTENBLHON MOTPEITHOCTH Pe3yabTaTa H3MepeHnil STAlOHHOTr0 BAKYYMMETpa He
6osnee 2 %.

[To wroram paboTsl BLITONHEHHOI B TPEThEli I1ase NOCTPOEHA MPaiyHpPOBOYHAs
XAPaKTepHCTHKA  M3TOTOBJICHHOTO  3KCHEepUMEHTANLHOrO  ofpasua  3TaloHHOro
BAKYYMMETPA, PACCUMTAHO 3HAUEHUE IPAJYHPOBOYHOIr0 KOIDPUIITEHTa, BBINOIHEHA
OLUEHKA  ero  HeonmpeJeNEHHOCTH,  BHIMOJHEHA  OLEHKA  COCTABISIONLNX
HEONMPEeAENEHHOCTH  pe3yabTaTa  M3MEPEHHsl  SKCHEPUMEHTANBHOrO  obpasia
STAJIOHHOTO  BAKyyMMETpa, npoBeiéH pacuér cyMMapHOi H  paciimpeHHoil
HEONpPeeNEHHOCTell  PesynbTaToB  M3MEpPEeHMH  JKCHepHMeHTanbHoro  o6pasia
3TaJlOHHOTO BAKYYMMETpA.

Marepuans! TpeTheil riasst onybnukosansl B padorax [1, 2, 3].

OcHoOBHBIC pe3ybTATHI

Juccepraius npejcTapgnser coboii 3aAKOHYEHHY IO HAYYHO -
KBUTH(UKALMOHHYIO paboTy, B KOTOPOIi NPeIaraioTest HOBBIE PELeH s akTyallbHOI
Hay4Hoil 3a/laul — MOBBILIEHNE YPOBHS METPONOrHUeckoil obecrneueHHoCTH B

Poccuiickoii @esepatnn  nyTéM  paspaboTKM M HCCHEAOBAHUS  OPUIHHATILHBIX
HAYYHBIX, TEXHHUECKMX H METOJMUYECKMX peLUeHMil, B YACTHOCTH, HOBOTO crocoba
H3MEPEHMsI HU3KOTO abCOMOTHOrO JIaBAEHMs Ta3a, ITAIOHHOTO BAKYYMMETpA,
OCHOBAHHOTO Ha HOBOM CIIOCO0OE H3MEPEHHS 1 NPOIPAMMHO-AIIAPATHOTO KOMITIEKCA,
BKJTIOHAIOIIETO ITATOHHBI BAKYYMMETD, MOBBILAIOWET0 3QEeKTHBHOCTE NPOLELyp
[OBEPKH, KATHOPOBKHM CPeICTB M3MEPEHHH HIIKOT0 abcoMOTHOrO JABIEHUs ra3a.

BrinonHennbie  MCCIEOBAHHA  MO3BONSIIOT  CO3JATh  ANNAPATHYIO W
METOJIMUECKYI0 Basy JUisl NOBBILIEHNS YPOBHA OGecrnevenus enHeTBa U3Mepennii
Poccuiickoii @enepanun B obnactn abeonoTHoro napnenus rasa. Jloctuskenue Lean
MO/ITBEPIKAALTCS YOI HBIMU IKCHEPUMEHTATBHBIMH HCCIe0BatusIMK
METPOJIOIHYECKUX XapaKTEPUCTHK OCYLIECTRIEHHOIO IKCIEPUMEHTAIBHOIO 00pasia
pa3paboTaHHOrO BaKyyMMETpa, MOATBEPAHBLINMH [PABUILHOCTL MOIOKEHHH U
pacy€TroB, NpOBEAEHHBIX B JaHHO auccepraumonHoil paGore. Ha ocHosaHmn
MPOBEJICHHBIX HCCIEA0BAHNI NONYUEHBI CE/IYIONIHE HAYUHBIE PE3yALTATE PaboThl:

l. Ha ocHoBanum awanMs3a W MCCIEAOBAHMS METOJNOB HM3MEPEHHS W
XapaKTePUCTHK COBPEMEHHBIX YTANOHHBIX CPEJICTB U3MEPEHMI HH3KOT0 abcollloTHOTo
Japnenus rasa  Obuln  onpejesieHbl  HaNpaeieHus  paspaboTKM W LeNeBbie
METPOJIOTHYECKHE XapaKTepPHCTHKHA OTEYECTBEHHOIO TPAHCIOPTHPYEMOTO
9TANOHHOIO BaKyyMMeETpa.



2. Mcenepoan HOBBI criocod u3mepeHuss HU3KOro abcoliOTHOTO JIABJIEHHS
raza, 3aKJIIOYAIOIMHCA B M3MepeHHH COOCTBEHHOH YacTOThl AaBTOKONEOaHHMIl
TJIACTHHBI-OCLHILISITOPA, 3aBHCAILEH OT YNPYrUx cBoicTB 0Obema rasa.

3. [ocTpoena mopenb yceTpoicTBa JUlsl OCYUIECTBIEHHs HOBOTO criocoba
H3IMEPCHHA JAaBJACHHA Ia3a, BEIBEACHO YPaBHCHHE H'BME]'J@HH[‘:I.

4. Ilpeutoskena MeTojMKa pacdéra 3Ha4eHHH IEOMETPHYECKHX MapaMeTpoB
KOHCTPYKLIMH  YCTPOHCTBA IS OCYLUECTBIGHHS HOBOro cnocoda H3MepeHus
abCoMOTHOTO JABIEHUS rasa B BUJIE MEPBUYHOTO H3MEPHTENLHOrO Npeobpasosares
paszpabarbiBaeMOro TanoHHoro Bakyymmerpa. Onpejgenena tpebyemas TeXHOIOIHS
M3rOTOBJIEHNS TIEPBHYHOTO H3MEPHTEILHOro npeobpasosarens (MHKpoCHCTEMHAs
TeXHHWKA), M3rOTOBJIEH YKCIIEPHMEHTAIBHBINA 00pasell.

S. BbinosHeHbl Hcese10BaHuUs METPOJIOTHYECKH X XapaKTepUCTHK
IKCHEPUMEHTANILHOrO  00pasua  paspaboTaHHOrO  ITAIOHHOrO Bakyymmerpa. B
[poiecce HCCIEI0BaHHs NPUMEHIOCH MoBEPeHHoE U kaimbpoBantoe obopyloBaHKe
H3 COCTaBa NEPBUYHOTO ITAOHA, BATMAHPOBAHHBIE METOAMKN KATHOPOBKH H TOBEPKH
BAKYYMMETPOB. DKCHEPUMEHTAILHO ONPEJENIeHO 3HAuYeHHe TPaJyHpOBOYHOIO
Koa(ppuLMeHTa  IKCnepuMeHTanbHoro  obpasua  pa3paboTaHHOTO  ATANOHHOTO
BAKYYMMETPA; PACKPLITEI 3HAMUMBIC (DAKTOPBI, BIUSIOIINE HA PE3YIbLTATh H3MEPeHHH
pa3zpaboTaHHOro ITATOHHOIO BAKYYMMETPA.

6. lloarsepxkaeHo COOTBETCTBHE METPOJION HUECKHX XapaKkTepHcTHK
pa3paboTaHHOro  ATANOHHOTO BaKyyMmeTpa TpeDoBaHusM, [HPEALABISEMBIM K
pabounmM HTajoHaM TOCYAPCTBEHHBIX TOBEPOYHBIX CXeM B 00JacTH W3MEpeHus
HH3KOTO abCo/IOTHOTO JIABICHNMS.

7. Pazpaboranbl HayuHO-METOJMYECKHE M TEXHOJOIHYECKHE TPHHLIAIL]
NOCTPOEHHs, AITOPUTMBL  MPOrPaMMHO-ANNAPATHOrO KOMIUIEKCa, BKJIIOYAIOLIETO
pa3zpaboTaHHblii ATATOHHBIH BAKYYMMETD, MOBBIIIAIOMEro 3(()eKTHBHOCTE NPOLEIYD
MOBEPKH 1 KAJIMOPOBKH BAKYYMMETPOB MyTEM aBTOMATH3AIMHN JAHHBIX MPOLEAYD.

Buejpenue nomydyeHHbIX B XOJ€ JMCCEPTALMOHHON paboThl pe3yibTaToB
Mo3BonuT 00ecneynTs NOTPeOHOCTH  MPOMBIIIIEHHOCTH W METPOIOTHYECKHX
nabopatopuil B BHJIE ITANOHHBIX BAKYYMMETPOB, COXPAHHTL METPOJIOIHYECKYIO
camocrosTensHocTh Poceniickoit Meaepatnm, noBLICHTE (PPEKTUBHOCTE NPOLELYD
MOBEPKH M KATHOPOBKH CPEJICTB N3MEPEHHHT HH3KOTO abCOMOTHOrO AaBieHs rasa.
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