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METPOJIOTMYECKOE OBECINEYMEHME
NMONMMMETPUUMECKUX CUCTEM
B PABOUUX YCITIOBUAX

Cmamms npucesiseHa po3pobuyi e00CKOHaneHoi MemoOuKU MemposiogidHO20
3abesrneqyeHHs NoliMempPUYHUX CUCMEM 8 yMo8ax eKcrilyamaujii.

The article is devoted to development of the improved method of the metrological
providing of the polimetrical systems in the conditions of exploitation.

IMocranoBka mpodJembl. I[lonmumeTrpudeckue
cuctembl cepun “CAJIIKO” [1; 2], npeaHazHavueHbI
JUIL KOHTPOJIA TapaMeTPOB KAa4eCTBA W KOJIHYCCTBA
(ypoBH:, TemmepaTypsl, 00bEMa, MACCHI) KUIKUX H
CBIITYYHUX CPE.

OmHOM W3 OCHOBHBEIX MPOOJIEMOH METPOJIOTH-
yeckoro obecreuenus cucreM “CAJIKO” sapnsercs
ONpENeICHNe METPOJOTHYECKHX  XapaKTEPHCTUK
W3MEPUTENBHBIX KaHAJIOB B paboYuX YCIOBHSX.
[ToBepka aBTOMAaTHYECKHX ypoBHeMepoB [3],
OCYILECTBIISICTCSI PYYHBIM METOJIOM C IPUMEHEHHEM
HU3MEPUTEIILHOW JIGHTBI C TPY30M, MOTPEHIHOCTD
Kotopoil B auanazone or 0 no 30 M He moDKHA
npeBsimaTh 1,5 Mum [4; 5].

JlaHHBIA METOA TOBEPKM MpeAroJiaraet
CpaBHEGHUEC W3MCPCHHBIX PYICTKOW C  JIOTOM
3HAUEHUN OT HW)KHEH PENepHOW TOUKM pe3epByapa
JI0 TIOBEPXHOCTH KHMJIKOCTUA MU HE3alOJHCHHOTO
00BéMa  (pacCcTOSHUS OT BEpPXHEH perepHOU
(6a30BOI) TOYKH JO TIOBEPXHOCTH JKHIKOCTH) C
MMOKa3aHUSIMHU aBTOMAaTHYECKOTO YpOBHEMEPA.

MetoarKka BBHIONHEHHS HW3MEPEHUH B pesep-
Byape pYy4YHBIM METOJOM MpEATONIaraeT IIOTPel-
HOCTH wu3MepeHus [4], uMeIomme MecTo B
pe3yibTare:

— HaJIW4Ms OcaJKa Ha THE pe3epByapa;

— CMEIIEHUsI BEpXHEH M HUKHEH pPENepHBIX TOUeK
pe3epByapa BO BpeMs HAIOJTHEHUS pe3epByapa H
(M7TM) TETTOBOTO PACIIUPEHUS Pe3epByapa;

— JMHEWHOro YANMHEHUS (CKaTWA) pYJIETKH B
ycnoBusx, otianuHbix oT 20 °C cormacao 'OCT
7502;

— CYOBEKTHBHOCTH  OUIYIIEHHS
PYJICTKH JHA OTIEPATOPOM;

— CYOBCKTHBHOCTH  OIpECICIICHUS

KaCaHusd  JIOTa

MECTa Ha

3aMEpPHOM JIIOKEe, KOTOpOe MpPHHUMAeTcs 3a

BEPXHIOIO pEHEepPHYI0 TOUYKYy (TOYKY oOTcuéra

0a30BOI1 BBICOTHI).

Ilenv cmamobu. Pa3paboTka METOIMKHI METPOIIO-
TMYECKOr0 00ECIEeUYCHUs ITOJUMETPUUECKHX CHCTEM
B YCJIOBHSX OSKCIUTyaTallMH, JIMIIEHHOW YKa3aHHBIX
HETOCTATKOB.

Mamepuanvt u pezyaromamovt UCCIEO06AHUIL.
[IpennaraemMass MeTOIWKAa TIOBEPKHM  CHUCTEMBI
“CAIKO” [6] mpu mOMOIIH W3MEPUTEIEHON JEHTHI
C TpY30M TIO3BOJISIET YCTPAaHUTh METOAUYECKHE
MOTPENIHOCTH PYyYHOTO METOAa W3MEPEHHUS! yPOBHS
mpoaykTa B pesepByape. OCHOBa MeTola 3aKIIO-
YaeTcs B ONPEAETICHUH PAa3HOCTH MEXAY IBYMS
MOOBIMH  M3MEPEHUSIMU  YPOBHS  CHUCTEMOM
“CAJIKO” m 00pa3loBBIM CPEICTBOM — pPabOIHM
STAJIOHOM  (M3MEPUTENBHON JIGHTOW C TPYy30M) B
OJITHOM HarmpaByieHHH [4].

CymHOCTh MeTOoZla COCTOUT B  HM3MEPEHHH
npupamieHnit  (yObIBaHWII) YpOBHS MPOAYKTa B
pe3epByape OTHOCHUTENbHO Ha4YajJbHOTO 3HAYCHMS,
M3MEPEHHBIX O0pa3LOBBIM CPEJICTBOM — pPabouuM
STAJIOHOM (M3MEpPUTEIBHON JIGHTOW C TPY30M) H
ABTOMAaTHYECKIM YPOBHEMEPOM.

V3MeputenbHyIO JIEHTY OIYCKAalOT B pe3epByap
Ha OJHY U Ty K€ TIyOMHY (3TO MO3BOJIAET CHEIATh
crienualibHoe Tpucrocodnenne (puc. 1), ¢ukcu-
pyIoliee JIEHTY Ha ONpe/esIEHHOW OTMETKE IIKAJIbI U
3aKpeIUIEHHOE Ha (UaHIe 3aMEpHOTO  IIIOKa
pe3epByapa) U ONPEACISIIOT U3MCHEHHE CMOYEHHOM
YaCTH PYJIETKH (MIJIM HE3aIlOJHEHHOTO IPOCTPAHCTBA
0O CMOYCHHOM dYacTh pYIETKH OT (IaHIa
pe3epByapa) MpH HANOJTHEHUH (OMOPOXHEHUH) pe-
3epByapa.
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Puc. 1. YcranoBka pukcaTopa Ha 3aMepHBIii JIIOK pe3epByapa:
1 — ropsI0BHHA 3aMEPHOTO JIIOKa pe3epByapa; 2 — pukcupyroliee yCTpoiCTBO; 3 — JIeHTa PYJIETKH

@duxcanus JEHTHl PYJIETKH Ha 3aMEPHOM JIIOKE
pe3epByapa momoraer H30eXaTb IOTPELIHOCTEH,
CBSI3aHHBIX C CYOBEKTUBHOCTBIO  OIPEACICHHS
BEPXHEH pEHEepHOM TOYKHM Ha 3aMEPHOM JIIOKE
pesepByapa.

Oukcupyroniee yCTpOUCTBO MPEACTABISET COO0H
2 CTaNbHBIX YTOJIKA, MEXAY IJIOCKOCTIMHU KOTOPBIX,

3aMepHBIi JTI0K
pesepByapa

COCAMHAONIUMMHUCA BCTBIK IIPU IMOMOLIU erl’lé)KHbIX
BHHTOB, 3a)kaTa JIGHTa pyinetku. @Dukcarop
MO3BOJISIET YCTAHOBHTH 3HAUCHHE IIKAIbl H3MEpPH-
TEJILHOM JIEHTBI C TOYHOCTBIO C TOYHOCTBIO pa(e] 1 MM.

CrpykTypHas cXeMma BBIIIOJHCHUS —OIepamui
MOBEPKU M3MEPUTEIBHOIO KaHAlla YPOBHS CHCTEMbI
“CAJIKO” mpencraBieHa Ha pUCYHKE 2.

I [ —

A
] cuctemsl “CAJIKO”
[—
Pynerxa PezepByap ¢
He(TEPOTyKTOM
Ay
I'mnmoreTrnuegkuit ypoBelibg| i-i
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his hyy Whos h ik
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Puc. 2. CtpykTypHas cxema Bbino/JHeHus onepauuii nosepku UK ypoBus cucremst “CAIKO”

[ToBepKy BBHINOIHSIOT CIEIYIOIINUM 00pa3oM.

[Ipn ycraHoBuBIIEMCS YpOBHE TIPOAYKTa B
pe3epByap MOTPYXKAarOT JIEHTY PYJIETKH C JIOTOM
B pe3epByap Ha TIyOMHY, paBHYIO A, (CM. pHCY-
HOK 2). Pacctosinne Ay norpyeHus JICHTHI PYJIeTKU

B pe3epByap AOJDKHO BKJIIOYaTh B ceOs Mpemro-
JIaraeMbIi Mana3oH U3MCHECHUS YPOBHS IPOJIYKTa B
pe3epByape ¢ y4€TOM IOIPYXKEHHS JIOTa B MPOIYKT.
Ha pucynke 2 rioybrHa HOTpyXeHHS JIOTa B IPOIYKT
obo3HaueHa hyy .
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OQukcupyror nokazanuss MK ypoBHSA cucTeMbl
“CAIKO” u moka3aHme Ha MIKale pyJaeTKH (1o
CMOYECHHOM 9acTH JIEHTHI). 3a pe3yiIbTaT U3MEPEeHUs
NIPUHUMAETCSl cpeqHee apuMeTHYeCKoe 3HadCHHUE

3-X HE3aBUCHUMBIX HU3MEpPEHUN hops U hoyx A
pynetku u HWK yposus cucrempr “CAIKO”
COOTBETCTBEHHO. OJTO TOJOXCHUE YyPOBHA B

pe3epByape MPUHUMAIOT 32 HaYaJbHYIO (HYJIEBYIO)
TOYKY OTcu€Tra i MOCIEAYIIIMX Olepauui
n3MeHeHHs ypoBHs. JIs JanbHEHIINX 3KCIIepUMEH-
TaJIBHBIX HCCIICOBAHUH YPOBHS HE(DTENIPOAYKTa B
KOHKPETHOM pe3epByape CUHMTAIOT 3TH JaHHbIE KaK
W3BECTHBIC IIOCTOSHHBIE 3HAYeHUS Mgy U Nopk
(cMm. puc. 2).

ITonydeHHble 3 3HauYeHHA MO MLIKAJIE PYJIETKH
CUUTAIOTCSI KOPPEKTHBIMH, €CJIM OHU HE OTIMYAIOTCS
ZIpyT OT Apyra 6osee 4eM Ha 1 MM.

3areM M3MCHSIOT YpPOBEHb IIPOAYKTa B
pe3epByape, HOCIIe Yero MOrPyXatoT JICHTY PYJIETKH
B pe3epByap Ha Ty Xe TIIyOuHy Ay ¥ CHUMAIOT
MOKa3aHWA CO INKaiubsl pynetku h;, u UK ypoBHA
cuctemsl “CAIKO” hjyx .

Omnpenensior TUMOTETHYECKHH ypPOBEHb IPO-
IyKTa B pe3epByape (IpUpamicHHE YpPOBHS
OTHOCHUTEJIBHO HAyaJabHBIX 3HAYEHUH IIO PYJICTKE U
UK “CAJZIKO”) mo mnokazanusm pyierku u MK
ypoBusa cuctemsl “CAJIIKO” Ahy, u Ahye B nepBoit
KOHTpOﬂbHOf/lI TOYKE auara3oHa U3MEpECHUs1 CUCTEMbL
“CAJZIKO” coOTBETCTBEHHO.

OmnpenensioT MOTpeHOCTh U3MEPEHUS YPOBHS B
JAaHHOW TOYKEe Juarna3oHa W3MEpeHUs Kak
MaKCHMAJIbHYI0 Pa3HOCTb MEXAY HpHPAIICHUSIMH
ypoBHS 1o pyinetke u mo cucteme “CAJIKO” B
cootBercTBum ¢ 'OCT 8.401.

Hcxonst U3 ycnoBHBIX 00O3HaueHUH pHCyHKA 2,
MaKCHMaJlbHOE 3HAa4YCHHE aOCONIIOTHOW IOTrpel-
HOCTH YPOBHS B 3a/JlaHHOM JMAaIla30HE PAcCUHUTHI-
BaIOT 10 (popMyIIe:

{Ajl max}na (1)

rae n — KOJHMYECTBO HCCICIyeMBIX TOUYEK B
JMana3oHe M3MEPEHUs YPOBHA, TA€ Aji max
MaKCUMallbHOC 3HA4YCHHUE a0CONFOTHOW IOTpell-
HOCTH HM3MEpEHHsS YPOBHS B i-i TOYKE TUAra3oHa
M3MEpEHUs, PACCUYUTAHHOE COTJIACHO TpeOoBaHMIt
I'OCT 8.401 mo dhopmye:

Ag’/'max = Ahil/]](max_ Ahiamim (2)

rae j 1, 2, 3 — KoauW4ecTBO HAOJIIOAECHMI
(u3mepeHHit) ypOBHS B KaXXIOH TOYKE AMANa3zoHa
u3Mmepenusi; i = 1, 2,...n — KOJMYECTBO TOHYEK
U3MEpeHust YpPOBHS, Aliyxmax, AMismin — COOT-
BETCTBEHHO MAaKCHUMaJIbHOCE M MHUHHMAJIbHOE
3HAYCHUS HM3MCPEHHBIX MpHpAalICHUA  (WIu
yOBIBaHMS) YpOBHS OTHOCHTECNBHO  HAadabHBIX

YCIOBHBIX HYNIEBBIX 3HAa4eHUU hpy U hoyx ©
paccYuTaHHBIX IO hopMyIam:

Ahiamin: hi3min - h033 (3)

Ahipigemax = Pivtkmax — houk» (4)

rae hgs U hoyx — COOTBETCTBEHHO HaYalbHBIE
3HA4YEHMs TI0Ka3aHWi pabodero STajoHa M M3MEpH-
TeNbHOro KaHama YypoBHA cucremsl “CAJIKO”,
ONpeZIeIEHHBIX [0 Hadaja YBEIMUYCHUS YPOBHS B
pe3epByape;

Rittkmaxs Pidmin — COOTBETCTBEHHO MaKCHMaJIbHOE
3Ha4YEHHE YPOBHS B i- TOUKE AWANa3oHa U3MEPEHUS
M0 TIOKA3aHUAM M3MEPUTENBHOr0 KaHala U TeKyllee
MHHUMAaJIbHOE 3HA4YeHHWE YPOBHS MO IIOKa3aHUSIM
00pa3oBOH PYJIETKH.

Ahija = hijaf h03 (5)
Al = hignre — honx, (6)

rae h;,— 3HaueHHe Ha LIKaJe JIEHTBI PYJAETKH MpH
J-M H3MEpEHHH B i-i TOUYKE MUAlTa30Ha M3MEPEHUS,
hjux — 3HaueHHWe YPOBHA mo mnokazaHuaM MK
“CAIKO” mpu j-M wu3MepeHMH B i-H TOuke
Jara3oHa H3MEPCHHUS.

[loBepka M3MEPHUTENBHOTO KaHaJa TEMIICPaTypHI
cucreM “CAIIKO” ocymecTBiaseTcs METOJOM
HETIOCPEICTBCHHOTO CIMYCHUS TOKa3aHWH TemIiepa-
Typbl H3MEPHUTENBHOTO KaHajla TeMIepaTyphl
cucrembl “CAJIKO” u tepmomerpa uudposoro TL]
024b — pabouero 3tanoHa. [TorpenHoCTs H3MEpEHHS
tepmometpa coctapiser 0,1 °C B nquamazone ot —40
1o +130 °C.

3a pesynbraT H3MepeHus cucremnl “CAJIKO”
MPUHUMAETCS CpefHee apu(MeTHUecKoe 3HauCHHE
40-ka HE3aBHCUMBIX HaOJIOJICHUH C BEPOSTHOCTHIO
0,95 cornmacuo I'OCT 8.207.

CTpyKTypHas cXeMa BBIIOJTHEHHUS OIepanuit
MOBEPKM M3MEPUTEIBHOTO KaHala TeMIIepaTyphl
cuctemsl “CAJIKO” npencraBieHa Ha pUCyHKE 3.

UyBCTBUTEIBHBIN 3JIEMEHT TEPMOMETPA OIYCKAIOT
B pe3epByap uepe3 3aMEpHBIN JIIOK pe3epByapa Ha
YPOBEHb PAacIOJIOKEHHUS KaKIOro TEpMOJaT4HKa,
BXOJSIIIIETO B M3MEPUTENBHBIA KaHANl TeMITEPaTyphI
cucremel “CAIIKO” hy;, tme i = 1, 2,...n —
KOJIMYECTBO TEPMOJATYNKOB B HM3MEPHUTEIHLHOM
KaHaie Temiiepatypsl cuctemsl “CAJIKO”.

BoiBoabl. IlpencraBieHHass B JaHHOM CTaThe
Meronuka [6] Oblia anpoOupoBaHa NpU MPOBEICHUH
MeTpoJiorrmueckor arrectanuu cucteMsl “CAJIKO”,
YCTaHOBIEHHONW B pe3epByapHoM napke ®epran-
ckoro HedremnepepadarbiBaromero 3asoaa (r. dep-
raHa, Y30ekucraH). MeXBeIOMCTBEHHas] KOMHCCHS
OTMETHJIa BBICOKYIO A(P(PEKTUBHOCTD, NOCTATOYHYIO
OPOCTOTY  KCIIOJNB30BaHUS M  IOBTOPSIEMOCTb
pe3yJIbTaTOB  HMCCIEAOBAaHUS  METPOJIOTHYECKHX
xapaktepuctuk cucteMbl “CAJIKO” B paboumx
YCIIOBHSX Ha 0a3e ONMMUCAHHOW MeTOAMKH. J[omonHu-
TEJIHOE MPEHMYIIECTBO METOAMKHA — BO3MOXKHOCTD
MPOBEACHNUS HCCICHOBAHWI  METPOJIOTHYECKUX
XapaKTepUCTHK CHUCTEMBI 0e€3 BBIBOJa €& u3
JKCIUTyaTaly. MeToanka obecreyeHa KOMIUICKCOM
COOTBETCTBYIOIINX alllapaTHBIX M IMPOTPAMMHBIX
CPEICTB aBTOMATH3AINHU HCCIICIOBAHUH.
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TepmonaTunku

L cuctemsl “CAJIKO”
UyBCTBUTENbHBII
9JIEMEHT HTalOHA
TeMIIepaTypbl r—
(mdpoBoro PesepByap ¢
TepMoMeTpa) He(TENPOLYKTOM
A
hii
Hedrtemponyxr
v

Puc. 3. CTpykTypHas cxeMa 3KCHePUMEHTANIBHBIX Hccaenosannii UK remmeparypsl
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