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PE3VJIBTATbBI MEKAYHAPOAHBIX
METPOJIOTUYECKUX CPABHEHUI
ABCOJIIOTHBIX JIABEPHBIX
BAJVIMCTUYECKUX TPABUMETPOB

IIpencrasiien 0630p pe3yinbTaToOB UCIBITAHUI W MEX/TyHAPOIHBIX CPABHEHUH pa3-
JIMYHBIX BAPUAHTOB TPAHCIIOPTAOCIBHEIX a0COIOTHBIX JIA3CPHBIX OATHCTHYECKIX
rpaBUMETpPOB, paspadoraHHbix B Poccuu (panee B CCCP) (B UHCTHTYTE aBTOMATHKH
M 3JIEKTPOMETPHUH) U B IPYTUX CTpaHax. [IpoaHaIM3npoBaHa 3BOIOLHS IIOBBIICHUS
TOYHOCTH M3MEPEHHUH aOCONIOTHOTO 3HAYCHUS YCKOPEHUSI CHIIBI TSDKECTH.

Beenenue. CoBpeMeHHass MeXIyHapoiHas TpaBUMETpHUECcKas CeTh OCHOBa-
Ha Ha pe3y/bTaTax n3MepeHH aOCOIIOTHBIX 3HAUCHUI YCKOPEHHSI CUIIBI TSKECTH,
MIPOBEACHHBIX JIa3epHBIMU OAJNTMCTUUECKUMHU TpaBUMETPaMH pa3HBIX CTpaH B
Pa3JIn4HBIX TOUKaX 3eMJIHM. JTa CeThb ABJSIETCS. OCHOBOIOJIAratOIIECH IPU reoesu-
YEeCKHX, Te0(pU3NIECKUX U METPOJIOTHYECKUX HCCieaoBanusX. s ycranone-
HUsI €JUHCTBA PE3YJIbTaTOB U3MEPEHUIN Pa3IMYHBIMHU IPAaBUMETPAMU U OLECHKH
TOYHOCTH MEKyHapOAHOH rpaBuMeTpuueckoii cetu ¢ 1981 r. B MexxayHapogHoM
61opo Mep u BecoB B [lapike mpoBOsATCS peryispHble (MPUOIN3UTEIBHO pa3 B
YeThIpe rojia) METPOJIOTHYECKIE CPABHEHHS TPABUMETPOB Pa3HbIX CTPaH.

HcnbiTanus mepBbIX BapMAHTOB TPaHCMOPTA0eJbHOI0 TI'PaBHMETPA,
co3naHHbIX B UHcTHTYyTEe aBTOMAaTHKH U 3jdekTpoMerpuu (MAud) CO AH
CCCP na rpasumerpuyecknx nynkrax CCCP, Ilorcaama un Iapuxa. [lep-
BBIIf BApHAHT rpaBUMeTpa ObLT UCTIBITaH B 1975 . Ha rpaBUMETPHYECKUX ITyHKTaX
«JlenoBo» (Mocksa), «Tanmun» u « Tounucn». CpaBHUBAIUCH PE3YJIbTaThl U3Me-
peHUii a0COIIOTHBIX 3HAYEHUH YCKOPEHHs CHIIBI TSDKECTH g6, CO 3HAUCHUSIMHU g,
MOJTYYEHHBIMH Ha 3THX MyHKTax (0a30BBIX Ul IPaBUMETPHUYECKOH CHCTEMBI
CCCP) ¢ moMOIIIbI0 OTHOCUTEIBHBIX TPABUMETPOB F MASITHIKOBBIX KOMIUIEKCOB B
MexTyHapoaHoH rpaBumetpudeckoii cucreme IGSN-71 [1]. IlorpemnocTs n3me-
penus g, rpaBumerpom HAuD CO AH CCCP (nanee MAuD) oueHuBanach B TO
BpeMsi BeJIMUMHO, He mpebimatomteiit +25 mxlan [1] (1 mx[an= 10" m / c?).

B pesynprare namepennii OpU10 YCTaHOBIIEHO, YTO HA MIYHKTAX TPaBUMETPH-
yeckoii cetn CCCP Ag =g, — g n cocrapnana: —38+27 mxl'an («Jlemoso»),
—72 £35 mxlan («Tammn») u +2 + 41 mxl'an («TOummen»); mpu 3ToM cpeaHe-
KBaJ[paTU4ecKasl MOTPEIHOCTh ONPENEICHUS] g OTHOCUTEIBHBIM METOAOM CO-
crapisuta +10, £25u £33 mkxl'an cOOTBETCTBEHHO.
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bospmioil nHTEpEC MPENCTABIAIO CPAaBHEHUE PA3HOCTH 3HAYEHUN g, U g HA
3TaJIOHHOM I'paBUMETpUYECKOM Oazuce Mex 1y MockBoi n Tounucu. Otot 6a3uc
On11 omrpenerieH B 1970 . OTHOCUTENBHBIMU I'paBuMeTpamu [ Al'-2 1 MasTHUKaMH
OBM [2]. YcTaHOBNEHO, YTO Pa3HOCTb 3HAYEHUH YCKOPEHUI CHIIBI TSHKECTH Ha
nyHkrax «JlenoBo» u «TOumcn», n3MepeHHbIX a0CONMIOTHBIM U OTHOCHUTEIIbHbI-
MU rpaBuMeTpami, coctaBmina —40+50mkl'an [1]. DTo moATBEPANIIO UCKITIOUH-
TEJHHO BBICOKYIO TOYHOCTD OMPEEIICHHUS CETH TPAaBUMETPUUIECKUX ITYHKTOB 1-T0
KJj1acca, co3laHHoi B To BpeMs Ha Tepputopun CCCP oTHOCUTENBHBIMU METO/IA-
MU (OTHOCHTENbHAS ONIMOKA Pa3HOCTH MacIITaboB cocTapisiia 2,8 -107°).

Takum 00pa3oMm, B pe3ysbTaTe HUCIBITAHUNA a0COIIOTHOTO JIa3epHOro Oauiu-
cTryeckoro rpaBuMeTpa MAuD, mpoBeieHHBIX B 1975 I. Ha MeXTyHapOJIHOM I'pa-
BHMETPHUYECKOM ITyHKTE «JIe0BO» 1 Ha MyHKTax rpaBumerpudeckoii cetn CCCP
«Tanmun» n «Tonunrcny», Obl1a MOATBEPKIAEHA €ro BEICOKast (IJ1 TOTO BPEMEHH )
TOYHOCTb U3MEPEHHSI a0COIIOTHOTO 3HAUCHHSI yCKOPEHUS CHITBI TSDKECTH: CpEIHEe-
KBaJIpaTuieckast MOrpelHoCTh H3MEepEeHN He npeBplmana 25 Mkl a.

B 1976 . 8 UAuD CO AH CCCP 6511 co3maH BTOpOi BApHaHT TPaHCIIOpTa-
0eIbHOr0 aOCOTIOTHOTO JIA3EPHOTO OATITUCTUIECKOTO TPAaBUMETPa, KOTOPBIH 1MOo-
JIYYHIJT MEXIYHAPOAHYIO0 U3BECTHOCTH 1o/ HazBaHueM ['ABJI. B atom rpaBumMerpe
BIIEPBbIC B MUPE AJIs1 KOHTPOJIS AJTMHBI BOJIHBI pabouero jiazepa nHTepdepomeTpa
HCITOJIB30BAJICS TPAHCTIOPTAOCTHHBIN MaIorabapuTHBIN J1a3ep ¢ HOMHOMN sTMeHKOi
MOMIONIEHNs, KOTOPBIA TO3BOJSUI KOHTPOJIIMPOBATh JUIMHY BOJIHBI U3ITYUYEHHS
pabouero 1a3epa HEMOCPEACTBEHHO BO BpeMsI TPAaBUMETPHUYECKHX OTPEISIICHHUH C
OTHOCHTENIbHOH morpemHocTsio Menee 5-107'". Pamee ams Takoro KOHTpOs

MIPHUBIIEKATICH METPOJIOTUYECKHUE IIEHTPHI, T. €. TA3E€PHBII rPaBUMETp HE OBLI MOJI-
HOCTBIO aBTOHOMHBIM, YTO CHMKAJI0 TOYHOCTh M HaJEKHOCTh €r0 U3MEPEHUI.

Wcnpitanus rpasumerpa 'ABJI 6butn poBeniens! B urone 1976 1. Ha Mexy-
HapOJIHBIX TpaBUMeTpudecKnX myHKkTax «JlemoBoy» u «Ilorcmam» (I'epmanns) [3].
CpaBHUBaJIUCH 3HAUYEHUE g, Ha nyHKTe «Ilorcaam-S13», usmepeHHoe rpaBu-
metpoM I'ADBJI, n 3Hauenue g, B cucteMe IGSN-71. Kpome Toro, Haxoauiace
MOTPEIIHOCTh OTpe/IeleHNs] Pa3HOCTH 3HAYeHHH g Ha MyHKTax «JlemoBo» u
«IToTcmamy».

Pesynbrare! usmepennit rpaBumerpom I'ABJI mpuBenens! B Tadm. 1.

Cpennue 3Ha4eHus g ., Ha myHKTax «JlegoBo» (Mapka Ne 5035) u «ITorcaam»
(cton0 «S13») ¢ yderoM morpemHocTeil abCOMOTHBIX U3MEPEHUI COCTABIISIIOT
981551378 £16 1981261422 +16 mxI"as1 COOTBETCTBEHHO.

ITo nannbIM KaTanora cuctembl IGSN-71 [3] 3Ha4eHnEe aOCOMFOTHON BEHYH-
HBI CHJTBI TsDKECTH Uil yHKTa «lloTcmam-A» (Homep mo karamory 25523A) co-
craBisieT g, = 981260190 £17 mx['an. YuuTsiBass pa3HOCTb 3HAUEHUH g MEKIY
nyakramu «llorcmam-S13» u «Ilorcmam-4», paBayto 1181 Mkl an, momygaem

Taonuma 1

TTyHKT W3MepeHuii Jlara nsmepeHuii WsMepenHoe 3Hauenne g, Mkl an
«JlenoBo» 2—6 nrona 1976 . 981551373
«ITorcpam» 13—15 urona 1976 1. 980261419
«ITorcoam» 15-16 urona 1976 1. 980261426
«JlemoBo» 25-26 urona 1976 1. 981551384
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Tadonwuia 2

Jlara nuzmepeHuii W3mepeHHOe 3HaYeHuE g, AOCOIIOTHAs HOTPELIHOCTD
MKl wsmepenns g, Mxlan
12—-13 centsi6ps 1977 1. 980925925 +15
13—14 centsab6pst 1977 1. 980925932 +15
19-20 cents16ps 1977 1. 980925930 +15

[Ipumeuanune. Cpenuee 3nadenue g = 980925929 + 15 mxlan.

NIEPEHECEHHOE Ha BTOPOM ITyHKT 3Ha4eHue g,s. = 981260241+16 mxl'an. Takum
00pa3oM, pasHOCTb MEXKAY H3MEPEHHbIM 3HA4CHHUEM aOCONIOTHOW BEIMYHMHBI
CUJIBI TSKECTH 11s myHKTa «[loTcnam» u 3HauenueM B cucteme IGSN-71 okaza-
Jach paBHOU 51+23 mkl'an u gBjsieTCsS NMEPBBIM MPSAMBIM ONPE/IEIEHUEM TaKOU
Pa3HOCTH ISl TUX IyHKTOB C MTOMOIIBIO0 COBPEMEHHOTO JIa3€pHOTO IPaBUMETPA.
B pabote [4] moka3aHo, 94TO pe3yIbTaT COOTBETCTBYET ITOTPEITHOCTH OTIpeeIie-
Hus cuctembl IGSN-71.

CpaBHUBAIMCH PAa3HOCTH 3HAUCHHN YCKOPEHUI CHIIBI TSDKECTH Ha IMyHKTaX
«JlemoBo» u «IloTcaamy», Mody4eHHBIE 10 COBOKYITHOCTH OTHOCHTEIIBHBIX H3Me-
pennit [2] (Ag =289945 +8 mxl'an) u ¢ MOMOIIBIO JIa3epHOTO TpaBuMeTpa [3]
(Ag =289956 £23 mxl"an). PazHocTh 9THX 3Ha4eHuit pasHa 11 +24 mxlan.

OTOT pe3ysbTar elie pa3 MoATBEPAMII BEICOKYIO TOUHOCTh paHEee BBIITOJHEH-
HBIX OTHOCHUTEJIBHBIX OINPEICNICHUH M OTCYTCTBHE 3aMETHBIX CHCTEMaTHUECKUX
omrOoK 000MX METOIOB.

Takum 00pa3zoM, 3KCIIEPUMEHTHI € JIa3epHBIM IpaBuUMeTpoM B «JlemoBoy,
«Tounueny, «Tammuae» u «IloTcaaMey mokazanu Xopounyro (B mpenenax Io-
TPEIIHOCTH U3MEPEHUH) CXOOUMOCTb PE3y/IbTaTOB OTHOCUTEIBHBIX U a0COMIOT-
HBIX U3MEPEHNUH Ha 3TUX IyHKTax. B CBS3M C 9THM aKTyalbHOH cTasla HeoOX0Iu-
MOCTb HEIOCPEACTBCHHBIX CPAaBHEHUH PE3y/bTaTOB M3MEPEHUH aOCOIIOTHBIMU
rpaBUMETpPaMU Ha OJHOM IyHKTe. [lepBoe Takoe CpaBHEHHE OCYIIECCTBICHO B
1977 romy: ObuIM NPOBENEHbI U3MEPEHUS g,;. Ha I'PaBUMETPUUYECKOM IIyHKTE
«CeBp-4,» Mexnynapoanoro 6ropo mep u Becos (MbMB) B [lapuke.

Pesynbrars! u3mepenuii g rpaBumerpom I'ABJI Ha nmynkre «CeBp-A4,» npuse-
JIEHBI B TA0II. 2.

B 1ab6i1. 3 kpoMe cpeiHero 3HaueHUs g U3 Tabil. 2, IEPEHECEHHOTO Ha IMTyHKT
«CeBp-4», npuBeneHbl Pe3yNbTaThl U3MEPEHUI YCKOPEHHS CHJIbI TSXKECTH, BbI-
noiaHeHHbIX pod. A. Cakymoii [5], a-pom k. Xamonaom u 1-pom k. danne-
pom [6].

Taonwuma 3

Hcnonnurens Jara N3mepenHoe AOGCOIIOTHAsE TOTPELIHOCTD
HU3MEpEHU U3MEpEHUit 3Ha4yeHue g, Mkl an nuszmepenus g, Mkl an
A. Cakyma 1973 . 980926016 +6
Jx. Xamonn, k. damnep 1969 1. 980925984 +41
NAu> 1977 r. 980926019 +15
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Crnemyet OTMETHUTB, 94TO Pe3ynbTar u3MepeHust Cakymbl B3ST U3 rpadrka MHO-
TOJICTHUX HAOJIOIEHUH, IPUBEJICHHOTO B [5], 110 YeThIpEM U3MEPEHUSIM, BBITIOJI-
HeHHBIM B 1973 1. VI3 TaOnuIIB BUIHO XOPOIIIEe COBIAICHNE PE3YIBTAaTOB, IOy~
YCHHBIX A0CONIOTHBIMH I'DaBUMETPAMHU PA3JIMYHBIX KOHCTPYKIIMI, YTO CBHJIE-
TEJIBCTBYET 00 OTCYTCTBHHM 3aMETHBIX CHCTEMATHYECKUX OMIMOOK M3MEpeHUi
yKazaHHBIMH ITprOopami [ 7]. OqHaKO CpaBHUBAEMbIE PE3YJIbTAThI, TOTYUYCHHBIC B
pasHOe BpeMsi, MOTYT UCTIBITHIBATH BIIMSTHIE HETIPUITMBHBIX U3MEHECHHH g, ITO T10-
TpeOOBaIO MPOBE/ICHUS CPABHEHUH AOCOIOTHBIX T'PABUMETPOB B HEOOJbIINE
MIPOMEKYTKH BPEMEHH (/10 HECKOIBKHUX CYTOK) Ha OJTHOM ITyHKTE (MJIM Ha pa3HbIX,
HO MMEIOIIUX JJOCTATOYHO TOYHYIO OTHOCHTEIHHYIO IPaBUMETPHUECKYIO CBSI3b).
[Toatomy no pexomenpanuu ['eHepanbHOM acconuanuu reoge3uu B 1981 r. Obuiu
MIPOBEICHBI MEXIyHAPOJIHBIE CPaBHEHHS aOCONOTHBIX TPaBUMETPOB, KOTOpHIE
3aTeM MOBTOPSUTUCH PETYISPHO C MEPUOINIHOCTBIO 4—5 JIeT.

Me:kayHapoaHble MeTPOJIOrHYecKue CpaBHEHHsI a0COJIOTHBIX IpaBH-
MeTpoB B MBMB. I/epsvie cpasHerus Obuty ipoBeieHbl B 1981 I 1 0CcBelCHBI B
pabore [8]. OmMHOBpEMEHHO CPaBHUBAIUCEH ABa a0COMIOTHBIX TpaBuMeTpa CIIA n
coserckuii mpubdop 'ABJI. bosnee yeM Ha moTo/1a M03Ke OBUIN BBITIOTHEHBI H3ME-
pEeHUS HOBBIM TpaHCTIOPTabeIbHBIM IpaBuMeTpoM Cakymsl (MBMB) u nutanbsH-
CKHUM IPaBUMETPOM, npuHamiexkamum Mucturyty merpoioruu um. Ix. Komo-
verty B Typune. B 1980 r. Oputa onpenenena abcomoTHAS BEIMINHA CHJIBI TSI-
skect B MBMB kuraiickum npubopom [9]. s cpaBHeHus ObLTH TPUBIICUEHBI
TaKke pe3ynbpraThl u3MepeHuii B CeBpe, ocymiecTBIsIBIIMXCS B 19761982 rr.
DTO U3MEpEHMs], CIeNIaHHbIC UTAIBSIHCKUM IprOopoM (nBa B 1976 ., iBaB 1977 1.
nonuo B 1982 r1.) [10]; rpaBumetrpom [ABJI B 1977 u 1981 rr. [ 7]; nBy™Mst mpubopa-
mu CIA (mox pykoBoncTBoM Xammona u @annepa) B 1981 1.; crarmoHapHBIM
rpaBuMeTpoM CakyMmbl B 1976 T. 1 ero HOBBIM TpaHCTIOpTaOeIbHBIM MPHOOPOM B
1982 1., a Taxke m3MepeHus, BEITOTHEHHBIE B 1980 T. kuTatickum npubdopom. I'pa-
BuMeTpsl CCCP, CIIIA u Kurast ucrionp3oBany cxeMy HECUMMETPUYHOTO U3Me-
peHwst cBoOOIHOTO TTaieHus, rpaBUMeTpbl Mtanuu n CakyMbl — CHMMETPHYHYTO.

CBs13b MEXAY PA3NUUYHBIMU TPABUMETPUUCCKUMU MYHKTAMHU U U3MEPEHUS
BEPTUKAIBHBIX TPAJANEHTOB MPOM3BOIMIINCH MIECThIO OTHOCHTEIHHBIMHU TPaBH-
metpamu Jla-Kocra-Pombepra. [lorpemHocTs 3TUX M3MEpEeHU OlleHUBaach B
cpenHeM BenuunHOW +2 Mkl an.

Pesynbrarel onpeneneHnid aOCOMIOTHOW BETMYUHBI CHITBI TsDKeCcTH B CeBpe
npeacTasieHsl B Ta0n. 4. [lonmpaBka Agw ypaBHMBAeT pe3ysIbTaThl U3MEpPEHHI
BEPTHKAJIBHOT'O I'PAJUEHTa CUIIbI TSUKECTH, IIPOBEICHHBIX HA ITYHKTE «A;» B pa3-
HBIE TOJIBI.

OreHKa TOYHOCTH a0COITFOTHBIX OITPEIEIIEHNH CHITHI TSKECTH ObLTa c/ieJlaHa B
TpexX BapHaHTax: MPUHATHI HE3aBUCUMBIMU BCE U3MEpPEHUsI, cenanHbie B CeBpe
(n=12); nIpuHATE HE3aBUCHUMBIMH TOJBKO CpPETHWE 3HAYCHHUS IO MpUOOpam
(n =6); UCNIOIB3YIOTCS 3HAYCHUSI CHIIBI TSKECTH, H3MEPEHHbIE TOJBKO B 1981 u
1982 rr. (n =5).Bce Tpu BapraHTa 00paOOTKH Jaau MPAKTHICCKA OTUH U TOT KE
pe3ysbTaT: CpeAHEKBaJpaTuiecKas MOTPELIHOCTh ONpelesicHHs aOCOIIOTHOTO
3HAYEHUS CHJIBI TSHKECTH OIHUM MPHOOPOM OKasasiach mopsiaka £8...+9 mxlam.
W3 3TX MaHHBIX CIIEAYET, YTO PE3YNNBTaThl BCEX a0CONIOTHBIX OTpEAeTIeHHH J10-
CTaTOYHO XOPOIIO COTIACYIOTCS MEKAY COOO0M U YTO OTKIIOHEHHSI OTACTBHBIX PH-
OOpOB OT CpeHETo He MPEBHIMAIOT CPeTHEKBAPATHUECKHIEe TIOTPEITHOCTH yKa-
3aHHBIX H3MepeHwit. MckintoueHneM spisieTcs mpubop XaMMon1a (TiepBbIit abco-
JIOTHBIN TpaBUMETp, pa3zpadoranubii B CHIA coBmecTHO ¢ Pamnepom). Bemn-
YHMHA g,TOTy4YeHHAast STUM NPUOOPOM, OTIIMYAETCS OT CPEAHEro 3HaUCHHs g, U3Me-
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Tabonuma 4

W3mepenHoe Iepenoc Cuna OTKIOHEHUs
Jlara ITyHkT Yucno | smauenme g, | Iompaska | pesymerara | mmkectn | M |or cpemsero
H3MEpeHUi M3MEpPEeHUH | U3MepeHui Mkl an Agw H3MEpPEeHUs | Ha IyHKTe v
K MYHKTY «A3»
«A3»
HWrtanpsHckuil TpaHCIOPTaOENIbHBII TPaBIMETP

1976, maii «A3» 98 980925892 +8,3 - 980925900 | 10 -13

1976, noHb «A3» 85 980925902 +8,4 - 980925910 | £10 -3

1977, suBapp «A3» 82 980925892 +8,5 - 980925904 | 10 -9

1977, mapt «A3» 84 980925906 +8,5 - 980925914 | £10 +1

1982, anpens «A3» 90 980925900 +8,4 - 980925908 | £5 +5
Cpennee 3nagenue: 980925907 + 2,4

I'paBumerp 'ABJI

1977, centsbpn | «A3» 33 980925906 +13,5 - 980925920 | +8 +7

1981, okTs0pb | «Ag» 24 980926609 - —688,3 1980925921 | £8 +8

1981, HOOPD «A3» 6 980925907 | +13,5 - 980925920 | £9 +7
Cpennee 3nagenue: 980925920+ 0,3

CraunoHapHslii rpaBuMeTp CakyMbl
1976 A - 980925990 - 78,8 980925911 | £7 -2
TpancnoprabenbHblii rpaBumeTp CakyMsbl
1982, mapt A - 980925997 - —78,8 980925918 | £8 +5
TpancnoprabenbHblil rpaBuMeTp XaMMOHIa
1981, okTs0pB | «Ag» - 980926620 - —657,9 1980925962 | +12 +49
TpancnoprabenbHblii rpaBumetp Damepa
1981, okTs0pB | «A5» - 980926562 - —659,8 1980925902 | +10 -11
TpaHcriopTabenbHblid KHTAHCKUI TpaBUMETP
1980, anpens «A3» 29 980925914 | +14,0 - 980925928 | 16 +15

IIpuwmeuanue. Cpenuue 3Hauenus: n =12, g = 980925913 + 2,5 mxlam;
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PEHHOTO TPYIITION ApyTuX MpudopoB Ha 49 Mkl an, T. €. Ha BennuuHYy, B 4 pa3a npe-
BOCXO/ISIIIYIO TIOJHYIO OTPEIHOCTE M.

CpaBHeHHE a0CONFOTHBIX TPAaBUMETPOB ITO3BOJIMIIO C OOIBIION TOYHOCTHIO
OIIPEJEIUTh Ha IIYHKTe «4;» Benuuuny g =980925914 + 3,9 mxIl"ain. B To xe Bpe-
Ms B MexayHnapomaHoit cucteme IGSN-71 my1st TOro myHKTa IPUHSTO 3HAYCHUE
g =980925867 +14 Mkl an, T. e. Ha 47 Mk['an MmeHbIIee. DTOT pe3yabTaT MOATBEP-
K/TaeT OTMEYCHHYIO BBIIIE PAa3HUILy 3HAUCHUH g, N3MEPEHHBIX a0COIMIOTHBIM Tpa-
BumetrpoMm [ABJI B [loTcname, u 3HaYeHus g, MPUMNKUCAHHOTO JI TaHHOTO ITyHKTa
B cucteMe IGSN-71 (cwm., Haripumep, [4]).

Bmopuie cpasnenus abconomnvix epasumempog B CeBpe ObUIN IPOBEICHBI B
1985 roay. B HUX OIHOBPEMEHHO COIOCTABIISJIMCH IIECTh A0COJIFOTHBIX TPABH-
METPOB:

1. [Tpubop MexayHapoaHoro 6ropo Mep u BecoB (Ppaniius).

2. [Ipubop NUuctutyta metponoruu uM. J[x. Komonerrn (MUramus).

3. Ilpubop HaumonansHnoro uHcTHTyTa MeTposioruu (Kuraif).

4. Tlpubop Actpodusnueckoit madboparopun Komopaackoro yHHBEpCHTETa
CIIA-1 (CLIA).

5. IIpubop Cxpubdbckoro nacTUTyTa OKeanorpaduu CIIIA-2 (CILA).

6. Abcomotaslii rpasumetp [ABJI-M (CCCP).

IIporpammoii cpaBHEHHUs MPeyCcMaTPUBAIOCh MPOBEAECHUE U3MEPEHHUH 10
BO3MOKHOCTH OJJHOBPEMEHHO. Bcee 1mecTh npubopoB ObUIM yCTaHOBJICHBI HA pa3-
JIMUHBIX IOCTAMEHTAX Ha IyHKTaX «4», «4,»—«A,», paclonoxeHHbIX B [J1aBHOM
nmaboparoprom 3nannn. Coserckum nprudopom ['ABJI-M Obutn mpoBeneHsb! n3Me-
PEHUS HA YHKTAX «A4¢» ¥ «A45».

OTHOCHTENbHAS TPaBUMETPUYECKasl CBA3b MEXIY IMYHKTAaMH U M3MEPEHUS
BEPTUKAJIBHBIX T'PAJUEHTOB ocyluecTBIsunch 14 rpaBumerpamu Jla-Kocra —
Pombepra. Ommbku mepeHoca pe3y/IbTaToB H3MEPESHNUH K ITYHKTaM OBLITH B TIpeie-
nmax £0,6... £0,7 mxlan, a omuOKK onpeesieHHs: BEPTHKAIbHBIX IPaJAUEHTOB —
B mpenmenax +08...+1,3 mxlam [11]. Bce abcomroTHbIe ompenesieHus OBLITH
BBITIOJTHEHBI OTHOCUTEIBHBIMH TPAaBUMETPAaMH B UHTEpBaJle BPEMEHH 28 UIOHS —
9 mromst 1985 1. Pe3ynbraTsl cpaBHEHMIA, OTHECEHHBIC K ITYHKTY «A », IPEICTaBIe-
HBI B Ta0M. 5. Kak BUAHO U3 TaOnuIbl, UX MOXHO Pa3deluTh Ha TpU rpymisl. B
nepBoit rpymme rpasumerp MBMB mnokazan 3nauenue, Ha 24 Mx['an meHbliee

Taonuima 5

Crpana Iynkr M3mepenHoe 3HaueHne Tlepenoc 3HaueHue g,

u3Mepenuit g, vxTan pesyibrara [IpUBEEHHOE

HU3MEPEHUs K IIYHKTY «A»
Opanuus (MBMB) «A» 980925976,3 + 5,6 - 980925976,3 + 5,6
Uranus «Ay» 980925924,7 + 5,3 | +70,7 £ 0,4 | 980925995,4 + 5,3
CCCP «Ay» 980925931,8 £ 5,6 | +70,7 £ 0,4 | 980926002,5 + 5,6
CCCP «Ag» 980926611,2 £ 6,0 | —609,2 + 0,4 | 980926002,0 + 6,0
CHIA (CIIA-1) «As» 980926578,1 £ 7,6 | —578,7 £ 0,4 | 980925999.,4 + 7.6
Kuraii «Ay» 980926599,4 + 13,8 | —583,2 £ 0,5 |980926016,2 + 13,8
CHIA (CIIA-2) «A7» 980926673,5 + 6,7 | —660,1 £ 0,4 | 980926013,4 + 6,7
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CpeaHero pesyibTara M3MEpPEeHHH BCEMH TpaBHUMETpaMH, 4TO B 4 pasza OoibIie
MOTPEIIHOCTH, OIIGHEHHOM aBTOpamMH JaHHOro mpubopa. Bropyro rpymmy pe-
3ynbTaToB mainu rpaBuMeTpsl CIIIA-2 w KuTalCKHWil: MX CpemHUi pe3yiIbTaT
2 =980926014,8 £ 7,6 mxl'an npeBsIlIa) cpeHee 3HAYCHUE W3MEPEHUH BCeMHU
npudopamu Ha 14,1 Mxlan. I'pasumerpsr Uramuu, CIIA (CHIA-1) u CCCP
(TpeThs rpynma) nanu cpeanee 3HadeHue g =980925999,8 £ 3 1Mkl a1, oTnnyaro-
meecst Ha 0,9 mxl'an oT cpennero 3HaueHus g A BCeX rpaBuMeTpoB. OTaarh
MPEIIOYTeHNUE KAaKOH-THO0 M3 ATHX TPYHI MPUOOPOB TPYIHO, MOITOMY IO
pesyapTaraMm cpaBHeHUN 1985 roma MOXXHO KOHCTaTUpPOBAaTh, YTO HEKOTOPHIC
a0CONFOTHBIE TPAaBUMETPHl UMEIN HEYYTCHHBIE CHCTEMAaTHYECKHE OIIUOKH,
JOCTUTAIONINE JIECSATKOB MHUKpPOTaAl, MPH UX CPEeIHEKBAJIPATHUECKON OmmnOKe
+6... =7 mxlan.

Tpemvu cpasnenus abconomuvix epasumempos B MBMB nipoBogwiuce B
1989 1. B 3T0T pa3 cpaBHUBAINCH JIEBATH A0COFOTHBIX TPAaBUMETPOB: HTaJIbsIH-
ckuii (tuma IMGC); nste rpaBuMerpoB Tumna JILAg, npuodperennsix Kananoii,
Ounnaaanei, Actpueii u ['epmanmneii B CILIA (pa3paboTaHbl O pyKOBOICTBOM
®dannepa); rpasumerp [ABJI-M (CCCP); rpaBumerp NIM (Kuraii) u rpaBumetp
NAO (Smonus). ['paBumeTps! Mtanmmn u SIMOHUN HCTIOMH30BATIH CAMMETPHIHYIO
CXeMy U3MEpEHHI: CBOOOTHO MaJarollee Teo Mo10packBagoCch BBEPX, U H3Mepe-
HUSI €T0 JIBIKCHUS TIPON3BOIMIIUCH HA CHMMETPUYHBIX OTHOCHTEIBHO BEPIIMHBI
TpaekTopun orpeskax nmytu. I'pasumerpsl CIIA, Kurtas u CCCP ucnons3osanu
HECUMMETPUYHYIO CXeMY U3MEPCHUS IyTH U BpEMEHH CBOOOIHOTO MajCHUS Oll-
TUYECKOTO YTOJIKOBOTO oTpakarelrs. [[pakTuyeckn BceMu rpaBUMETpaMu, Kak H B
1985 1., u3MepeHHUs IyTH U BPEMEHH CBOOOIHOTO Ta/ICHHUS IPOU3BOAMIUCH METO-
JTOM MHOTHX OTCYETOB: 32 BpeMsi CBOOOIHOTO majieHwst (oxoio 0,25 ¢) nexanochk 10
600 0TCYETOB OTPE3KOB MYTH U BPEMEHHU CBOOOIHOTO IMACHUS.

[Ipu momoIny HEKOTOPHIX TPAaBUMETPOB B 1989 I. ObUIH OCYIIICCTBICHBI H3ME-
peHHMS g Ha IBYX IyHKTAaX, TOSTOMY B TPEThel KOJIOHKE TalJ1. 6 Ipe/icTaBIeHbI 1Ba
pe3ynbrara [12], KoTopble OTHECEHB! K IIYHKTY «A,» Ha BbicoTy 0,9 M.

Tabnuma 6

Crpana Tun npubopa Usmepentoe 3nauenue g, Mxlai
Wramms IMGC 980925701
Kanana JILAg-2 980925719, 980925716
Tepmanus JILAg-3 980925705, 980925722
OunnaaIusg JILAg-5 980925704, 980925707
ABcrpust JILAg-6 980925717, 980925722
CLIA JILAg-1 980925717
CCccp TI'ABJI-M 980925724, 980925721
Kuraii NIM 980925705
Snonus NAO 980925716, 980925715

IIpumeuanue. CpenHee 3HaUCHHE TIO BceM uaMepeHusaM: g = 980925714 mxlan.
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Paz0poc mokazaHuii pa3MUYHBIX TPAaBUMETPOB HE MpeBbIian 23 Mkl an, 9ro
MOYTH B 2 paza MEHbIIIE NPeAbYIINX CpaBHEHUH. VIHTepecHO OTMETUTh, 4TO U
OIHOTHIHBIE TpaBuUMeTphl (Tuna JILAgZ) mamm pe3yabraThl, OTIHYAIOMIAECS Ha
18 mxI'an.

Yemeepmule medicoyHapoonsie cpagHenus aOCONIOTHBIX IPaBUMETPOB IIPOBO-
quuch B 1994 1. (Poccus B 3ToM MeponpusiTHH yyacTusi He IpuHuMana). B mogas-
nstoieM OONBIIMHCTBE OBIIIM TPEACTaBICHB TPAaBUMETPHI, pa3paboTaHHbBIE B
CILIA non pykxoBoacteom @amnepa [12, 13] (uetsipe rpaBumerpa tuna JILAg n
1sITh rpaBUMeTpoB Trma FG5 — monudukannu rpasumerpa JILAg). Kpome atux
IpaBUMETPOB Ul CpaBHEHMs ObUTH INpeicTaBieHbl rpaBuMerp Uramum (Tuna
IMGC) u rpaBumerp Snonnu (tuna JAEGER-MBMB), noctpoenHslii o cxeme
CakyMsl.

W3 cpaBHEHUH 3TUX PE3yJIbTaTOB OBIJIO BBISIBIIEHO CUCTEMAaTHUECKOE HECOBIA-
neHue nokazanuii rpapumeTpos tumna JILAg u tuna FGS. [locne ananusa npeamno-
JlaraeMbIX MPUYHMH TAKOTO PACXOKJIEHUS pe3ybTaTOB U3MEPEHUI aBTOPHI pa3pa-
0otku rpaBumMeTpa FG5 00HApYKUIH CHCTEMAaTHIECKY IO TIOTPEITHOCTh, 00y CITOB-
JICHHYIO 3aBHCUMOCTBIO IOKa3aHUI 3TOr0 rpaBUMeTpa OT aMIUIUTYAbl HHTEepde-
PEHITMOHHOTO cuTHaja. BemnduHa morpemHocTr coctasisuia oT 10 mo 14 mxlam.
[Tocne BHeceHus ONMPABKU HA Ty HMOTPEIIHOCTD PE3yJabTaThl U3MEPEHUIN BCEMU
rpaBumetrpamu JILAg u FG5 B 1994 1. onmuanuce He 6onee yem Ha 10 Mkl am.
[Ipu 5TOM 3HaUeHNs g, N3MEPEHHBIE UTATBIHCKUM IpaBuMeTpoM JIMGC, cooTBeT-
CTBOBAJIM IPUOIU3UTENILHO CpETHEMY 3HAYSHHIO TTOKa3aHui rpaBuMeTpoB JILAg
n FGS5. belna BeIsBIeHA Takoke 3HaUUTeIbHAs (0T 60 1o 70 Mkl ar) cucremarnde-
ckas omubka n3mepennii rpasumerpoM JAGER-MBMB, nostomy pesynasrars
WM3MEpEeHNH g 3TUM TPaBUMETPOM OBIITM MCKITIOYEHBI U3 CBepkH 1994 1. (Tabm. 7)

Taonuma 7

TywKr usmepenuii Crpana Tun npuGopa 24,(0,9 )~ &> Mlan
«Ay» CIIA FG5-107 5710,7
«Ay» T'epmanust JILAg-3 5713,0
«Ay» CIIA FG5-102 5711,6
«Ay» CIOA FG5-107 5713,0
«Az» Kananga JILAg-2 5715,8
«Az» SInonus FG5-104 5712,1
«Az» Wranus IMGC 5709,0
«Ag» DuungHIUS JILAg-5 5706,3
«Ag» ABcTpus JILAg-6 5706,0
«Ly» CIOA FG5-102 5704,6
«Lsy» I'epmanns FG5-101 5709,7
«Ly» Dpannus FG5-108 5711,2

Ipumeuanmue. g, = 980920000 mxI'an, g g,9 vy = 980920710,2 £ 3,3 mxTan.
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[12]. lanHBIE pe3ynbTaThl MEPEHECEHBI HA IMyHKT «A» Ha BbICOTy 0,9 M OT mo-
BEPXHOCTH NocTaMeHTa. B pesynbrarsl uamepenuit rpasumerpom FGS5 BHeceHBI
MIONIPaBKX Ha €T0 CHCTEMAaTHYECKYIO IIOTPEIIHOCTD.

CpenHee 3Hau€HUE PE3yJIbTaTOB U3MEPEHUI OCTAJIbHBIMU IPaBUMETpaMH (¢
YYIETOM yKa3aHHOM BEIIIIE TTOMPABKH 171 rpaBuMeTpoB FG5) B 1994 1. cocraBmiio
&4(0.9m = 980920710,2 £ 3,3 mxlan.

IIamvie mexncoynapoonvie cpasHeHusi adCONIIOTHBIX I'PaBUMETPOB IIPOBOM-
nuchk B 1997 1. PesynbraTsl cpaBHeHui u3sioxkeHsl B [ 14]. Conocraisiuchk adco-
motHble TpaBuMeTpsl CIIIA: cempb Tumnia FG5 u uetsipe tuna JILAg. ITo ogaOMY
rpaBumetpy npeactaBuwin Poccus, [lonbma, Kutait u Utanus. B rpaBumerpe
[onpmm (ZZB) ucnonp3oBajach cxeMa CUMMETPHUUYHBIX U3MEPEHUH, aHAJIOT Y-
Has cxeme Cakymbl. OcTanbHbIE TPaBUMETPBI COXPAaHHMIIN ITPEKHIOK0 CXEMY U3Me-
penuit: rpaumetps! Tuna [ABJI, JILAg u NIM — HecuMMeTpHUYHBII METO]T CBO-
6omuoro nagenus, Tana IMGC — cHMMeTpUYIHBIH METO U3MEpPEeHH. Pe3ymbrarh
M3MEpEeHHH TpeNICTaBIeHbI B Ta0MI. 8.

Bce pesynbprarsl n3MepeHUi Ha pa3iIWYHbIX MyHKTaX ObUIM OTHECEHBI OT-
HOCHUTEIbHBIMU TpaBUMETpaMu Ha MyHKT «CeBp-A» Ha BbicoTy 0,9 M OT ypoBHS
HoctaMeHTa. 3HaueHue Ag onpeaessieT OTIIMYUe pPe3ybTaTa N3MepeHHs KaKAbIM
IPaBUMETPOM OT CPEIHEr0 3HAYCHHs ITOKa3aHHi BCEX TPABUMETPOB & 4 g ) =
=980925708,1 mxl ai.

Tabnuma 8

Tun npuopa Crpana Ag,vxTan N
FG5-101 I'epmanus -3,0 2
FG5-108 Opanmus (MEMB) -1,6 16
FG5-103 Anrims -1,3 3
FG5-202 Benbrus 1,8 2
FG5-107 CIIA 2,3 3
FG5-105 AHnus -2.9 2
FG5-206 Opanuus -5,5 3
JILAg-5 Dunngans 0,6 3
JILAg-3 I'epmanus 5,0 2
JILAg-6 ABcTpus -5,5 2
JILAg-2 Kanana 0,7 3
I'ABJI-D Poccus 3,2 2

77B TTonbmra -0,2 2
NIM2A Knrait -0,2 2
IMGC Uranus 9,2 1

I[Ipuw™meuanune. CpennexBagparndeckas ommoka paBHa +3,9 mxlam.
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W3mMepenwns mpoBOAUINCH HA HECKOJIBKHUX MyHKTax N (cM. Tabi. 8, yeTBepras
KOJIOHKA).

Crenyer oOpaTuTh BHUIMaHHE Ha Xopoiiee cortacue (B mpenenax +0,5 Mkl air)
pesynbraroB usMepenuii rpasumerpamu FG5/107 (CIIA) u ABJI-D (Poccus),
MIPOBENCHHBIX pa3paborunkamMu. CpaBHUBAS PE3yIbTaThl U3MEPEHUN aOCOIIOT-
HbIMH TpaBuMmeTpamu tuna JILAg u FGS, nposenennsix B 1989, 1994 n 1997 rr,
MOYKHO 3aKJTFOYHTh, YTO OHU 3aBUCST OT KBaNM(DPUKAI[MK UCTIONHUTENCH n3Mepe-
HUH: pa3iuuus MeXKIy pe3yabTaTaMu B HECKOJIBKO pa3 MPEBOCXOAAT HHCTPYMEH-
TaJbHYIO MTOTPEIIHOCTh TPUOOPOB.

3akaouenne. MexIyHapoHbIE CpaBHEHHsI a0COTIOTHBIX TPaBUMETPOB T10-
3BOJIMJT KOHTPOJIMPOBATH YPOBEHb TOUHOCTH ITOCTOSIHHO COBEPILIEHCTBYIOIIMXCS
KOHCTPYKIIUH M CXEeM J3THUX T'paBHUMETPOB. HeKoTophle W3 TaKMX TpaBHUMETPOB
(Anonus u @pannus (MBMB)) noka He NpoNUIM UCHIBITAHUH M3-32 UX BBICOKOH
CHUCTEMaTHUYECKOH morpemHocTy. Js apyrux (Hampumep, s rpaBuMerpa FGS
(CIIA)) 5TH UCTIBITaHUS SBUIIMCH CTUMYJIOM OMNPEACICHUS UX HHCTPYMEHTAJb-
Ho#t morpemmHOCTH. ['paBumeTpsl TABJI, TABJI-M u I'ABJI-D 3a Bech mepuon
cpaBHeHuit (1977-1997 IT.) coXpaHsuIU 0JHO U3 JIUAUPYIOIIUX ITOJIOKEHUH Cpein
JTYYIINX B MUpPE pa3pabOoTOK aOCOIIOTHBIX IpaBUMETPOB. Ko BpeMeHH MmocIeaHnx
(1997 1) cpaBHEHUIT a0COMIOTHBIX TPABUMETPOB, B KOTOPBIX OBLIN MTPECTABICHBI
npubopbl Poccrn, abcomoTHAS TOTPENIHOCTh U3MEPEHH BceX TPUOOPOB CHU3H-
nacek 1o 4 Mkl ai.

CIIUCOK JIMTEPATYPbI

1. Apnaytos I'. I1., Bynam:xke FO. /1., Kaaum E. H. u 1p. V3mepenue aOCoIOTHON BETHYMHBI
YCKOPEHHUS CUJIBI TSDKECTH Ha FpaBUMETpUYecKuX MyHkTax «JlemoBoy» (Mocksa), « Tauun» n
«Towumucn» // C6. crareit: PesynbraTsl BEICOKOTOUHBIX I'PAaBUMETPUUECKHX H3MEPEeHHH. M.
Cos. paauo, 1977.

2. bynaanuke 0. /1., I'yceB H. A. YckopeHue CHIIBI TSDKECTH Ha MEKIyHAPOIHOM IpaBUMETPHU-
yeckoM myHKTe «JlemoBo» (Mockaa) // Tam xe.

3. byaanwke 10. /1., Apuayros I. I1., Kamum E. H. n np. HoBoe omnpeznenenne abcomoTHO
BEJIMYUHBI yCKOpeHust cuitbl Tskectr B [Torcame // Gerlands Beitrage zur Geophysik. 1978.
87,H. 1.

4. byaan:ke 1O. /1., Apuaytos I I1., Ilernos C. H. Kourpons cucremsr IGSN-71 // JAH
CCCP. 1984. 277, Ne 2.

5. Sakuma A. A permanent station for the absolute determination of gravity approaching one
microgal accuracy // Proc. Symp. on Earth’s Gravitational Field and Secular Variations in
Position. Sydney: University of N.S.W., 1973.

6. Hammond J. A., Faller J. E. A Laser Interferometer System for Absolute Determination of
the Acceleration due to Gravity // N.B.S. Special Publication 343, 1971.

7. Boulanger Yu., Arnautov G., Kalish E. et al. The absolute value of gravity acceleration on
the 45 point at Sevres // Bull. d’Inform. IGB. 1978. N 42.

8. Bynanxe 10. JI., Apnayros I. II., Kaaqum E. H. u ap. Pesynsrarel nmepBoro mexuy-
HApOJIHOTO CpaBHEHUsI aOCOMOTHBIX rpaBumMeTpoB. Cesp, 1981 . // 13e. AH CCCP. dusuka
3emmu. 1983. Ne 3.

9. Guang G. Y., Lun H. D. et al. Transportable gravimeter for the absolute determination of
gravity // National Institute of Metrology. Beijing. Preprint, 1981. P. 9.

135



11.

12.

13.

14.

. Cannizzo L., Cerutti G., Marson I. Absolute gravity measurements in Europe // Nuovo

Cimento. 1978. 1C, N 1.

Boulanger Yu., Faller J., Groten E. et al. Results of the second International Comparison of
Absolute Gravimeters in Sevres 1985 // Bull. d’Information, Bureau Gravimetrique
International. 1986. N 59.

Marson 1., Faller J., Cerutti G. et al. Fourth International Comparison of Absolute
Gravimeters (ICAG94) // Metrologia. 1995. 3, N 3.

Niebauer T. M., Sasagawa G. S., Faller J. E. et al. A new generation of absolute gravi-
meters // Ibid.

Robertson L. Results of the fifth International Comparison of Absolute Gravimeters
(ICAG97)// Journees Luxembourgeoises de Geodinamique. 84th session. Bonn, Deutschland:
Universitat Bonn, 1998.

Hnemumym asmomamuxu u snekmpomempuu CO PAH, Tlocmynuna 6 pedaxyuro
E-mail: arnautov@iae.nsk.su 8 0exabpsa 2003 e.



