application of methods of temperature measurement error correction for microprocessor meters.
The results of the work program implementation process thermal control system data from many
temperature sensors with measurement error correction, enabling centralized and on-site to
monitor and analyze the temperature measurements.

Keywords: thermal control system, temperature measurement, microprocessor meter, data
processing.
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MNIABUIMEHHSA TOYHOCTI PE3YJIBTATIB BUMIPIB ¥ CYJTHOBUX CUCTEMAX 3
PO3IOAIVIEHUMU TAPAMETPAMU

V' Xxo00i excnnyamayii cyoHosux cucmem SUHUKAIOMb 3A60AHHA PO3NOOINEHO20 Mda
00CcmoBIipHo20 00pobIeHHs nomoyuHix napamempis. Tak, posenadaiome numanus, nOG A3aHi 3
MOJICTUGICMIO YMOUHEHHS OMPUMAHUX NaApamempie y npoyeci 0OYUCTIO8AHHS DPe3VIbmamie
NOMOYHIX BUMIPIOBANbL ) CYOHOBUX CUCMEMAX 3 pPO3NOOLIeHUMU napamempamu. Y cmammi
NOKA3AHO — AHANIMUYHUL — anapam Oaf  OOYUCTIOBAHHA — OMPUMAHUX — pPe3Ylbmamie 3
BUKOPUCIMAHHAM MeOopii 4ymaueoCcmi.

Knwwuogi cnosa: cucmema, wymaugicme, 6i0XUneHH napamempis, HOMIHANbHI 3HAYEHHS.

IlocTanoBka mpoGiemu B 3arajbHOMYy BuIJsaai. CKIagHICTh 3aBIaHHS CYTHOBOIIHHS
MIOB’SI3aHO 3 TUM, L0 Ha CYJHO, AK€ PO3IJIAAAalOTh SIK 00’€KT KepyBaHHsI, BIJIMBAE PI3HOMAHITTS
30BHINIHIX BIUIMBIB CEPENOBUINA, HEOOXITHICTH OOpOOKM BENUKOi KUIBKOCTI JaHHX (K BiJ
BHYTpILIHIX, TaK 1 30BHIIIHIX JKepen 1HpopMallii), 0cOOIUBOCTSIMH (YHKIIIOHYBaHHS HaBIramiitHoi
armaparypu i CUJIOBHX 3aC001B KepyBaHHS NMPH OOMEKEHOMY 4aci [yl MPUHHATTS pillleHb, a TAaKOX
HU3KOI0 1HIMX oOctaBuH [1]. Ilpu nboMy KOMIUIEKCH, IO KEPYIOTh PYXOM CYYaCHHX MOPCBKHX
CYAEH, MICTSATb aBTOMAaTH30BaHI CHUCTEMH M €JIEMEHTH CUCTEeMH aBTOMATHYHOI'O PEryJIIOBaHHS 1
KepyBaHH:. OcOOIMBICTIO TUX MPUCTPOIB € UYTJIUBICTh IXHIX €J€MEHTIB 1 JaTUMKIB, SKi IPU3HAYEHI
JUIE BUMIPIOBaHHS pI3HUX (I3UYHUX BEIHYMH: TEMIIEpaTypH, THUCKY, BHUTpAT, PiBHSA DIiJUHH,
IIBUJIKOCTI 00epTaHHs Too. IIpu 11bOMy 4yTJIMBICTH KOXKHOTO elleMeHTa pi3Ha. lle moB’s3aHo 3
KOHCTPYKTUBHUMH OCOOJMBOCTSMH TMOOYZOBH ¥ TPHUHIUIAMHA Jii, IO XapaKTepU3yeEThCs
MIPUPO/IOI0 BUMIPIOBAHOI BEIMUMHU 1 CIOCOOOM 11 BUMiproBaHHs. TOMy HUHI NPUAUISETHCS BEJIMKa
yBara 3aBJaHHIO BIUTMBY 3MIH MapaMeTpiB Ha BiacTUBOCTI cucteMu [1, 2]. CykymHICTh TOHSTH 1
METOMIB, M0 BUHHWKJIW TiJ Yac BUPIMIEHHS [bOTO 3aBJIaHHS, MPHUBEIO JO0 PO3BUTKY CHUCTEM
KEepyBaHHS Ha OCHOB1 Teopii YYTJIMBOCTI JAaHUX CUCTeM. BUKOpHCTaHHS Teopii YyTIIMBOCTI Aa€
MOJIMBICTh CYAMTH NP0 BIUIMB BIAXWIEHb MapaMeTpiB (IO XapaKTepU3yloTh SK BIACHI
BJIACTUBOCTI CUCTEMH, TaK 1 BIACTUBOCTI 30BHIIIHBOTO CEPEIOBUINLA, B SIKUX (YHKIIOHYE CHCTEMA)
Ha 11 XapakTEepUCTUKH [2].

AHaJi3 ocTaHHIX J0CaiI:KeHb i myOsikamiii. AHami3 OCTaHHIX JOCHTIKEHb Ta MyOiiKarii
[1, 3, 4] cBiAUUTB, 11O IiJ YaC aHANI3y YYTIMBOCTI B OCHOBHOMY CIIMPAIOThCS HA KJIACHYHI METOAM
Teopii MauX 00ypeHb 3 BIAMOBIAHOCTI iX iHTEpHpeTalii.

[TomupenrnM METOJAOM € METOJl BUKOPUCTaHHS (YHKIIH YyTJIWBOCTI, IO Ma€ HHU3KY
0COOIMBOCTEMN:

Mo-Tiepiie, TPW BU3HAUYCHHI (YHKIIA YyTJAMBOCTI HEOOXIMHO 3HATH CTaH BHXIJIHOI
(HOMiHAJIBHOT) CYTHOBOI CHCTEMHU;
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MO-Jpyre, BU3HAUEHHS (YHKI[IH 9yTIMBOCTI OB’ S3aHE 3 po3s ’SI3aHHSAM plBHHHHH lIyTJII/IBOCTl

MO-TPETE, HE BIAETHCA BHUSBHTH TOYHOTO 3B 53Ky MK CTPYKTYPOK 1 BiIXWICHHSAM
MapaMeTpiB Cy[IHOBOI CHCTEMH 1 CTPYKTYPH BIAXWJICHHS IX XapaKTEPUCTHK, IO B 3HAYHIA Mipi
YTPYAHSIE CTBOPEHHS MAIOYYTJIMBUX 200 HEUYTIUBHX CHCTEM.

dopmyJ/I0BaHHSA LTI CTATTI

[IpencraBisie iHTepec MOCHIIPKEHHS UYTIMBOCTI CYJHOBHUX CHCTEM 0€3 BHUKOPUCTAaHHS
pPIBHSHb YYTJIMBOCTI, TOOTO CTBOPEHHS METOAY, SKUW 3 SBHBCSA JJIl TOPIBHSAHHSA TOYHOCTI
pe3yibTaTiB, MO SAKpa3 1 € METOM I1i€i cTarTi. TakMM YMHOM, METOAOM JOCTIHKCHHS YyTIUBOCTI
MOke OyTH METOJ, 3aCHOBAaHMI HAa BUKOPUCTAaHHI MOHATTA Oe€3MepepBHUX TIPYIl, MEPETBOPEHBb
MIPOCTOPY U MPOCTOPY XapaKTEPUCTHK CAMOI CUCTEMH.

Bukiiag ocHOBHOT0 MaTepiany H0CTiTzKeHHS

J1Jis BUBYEHHS YyTIMBOCTI CHCTEM 3 PO3MOIIJICHUMH MapaMeTPpaMu CKOPHCTAEMOCS METOJIOM,
3alpONOHOBAHUM y Po0OTI [5], 3aCHOBaHMM Ha BXXMBaHHI JESKHUX TOHATH Teopii Oe3mepepBHUX
rpyn. OCHOBHA izesi TOJsrae B TOMY, IO BHUXIJHHWNA MpOIEC BKIAJACHUH B JAEAKY CYKYIHICTh
MpOLECiB, ONHM3BKICTh SIKHX BU3HAYAETHCS MOXJIMBICTIO PO3TISAY 1X SK  Pe3yJbTaTy
1H(iHITe3UMAaTBFHUX MEPETBOPEHbD, 3aCTOCOBAHUX JI0 BUX1IHOTO (HOMIHAJILHOMY) TPOIIECY.

PosrnsimaeTscst  mporec, MOBENIHKa  SKOTO — OMHCYEThCS — HENIHIMHOI — CHCTEMOO
nudepeHiaTbHUX PIBHSAHB Y MOXITHUX MEPIIOTO MOPSAKY

Wk:(x,y,ng,aj:o, (k=1,m), (1)

ne x=(x,X%,,...,x, ) — HE3aJIeXKHI 3MiHHI;

a=(a,a,,.,a,) — MApaMeTPN CHCTEMH, SIKi MOXKyTh HaOyBaTH 3HAUEHb 3 JEAKOI Oe3midi 2;

®=(Y,,Y,,.... Y,,) — BEKTOP-DYHKIIisl, IO XapaKTEPU3ye CTaH CHCTEMH B TOUL X ;
@ (i=1n; k=1,m)—HO3HAa4YeHa CyKYIHICTh YACTHUX MOXiTHHX.

Y IPOCTOpP] 3aleKHUX 3MIHHMX E_ CTaHy CHUCTEMH BH3HA4YaeThCA BEKTOpoM . KoxxHOMy
mapaMeTpy a B I[bOMY IIPOCTOPI BiJIOBiJae CIIOBHA II€BHHIT BEKTOp & =(x,y,a). Ilependadaerncs,
[0 MaJIOMY BIIXHIIEHHIO TapaMeTpa a<() BiJl HOMIHAJIHHOTO BIiNOBIJAa€ BIAXWUJICHHS BEKTOP-

byHKLii @.
Hapani posrnmsmaerbess Take 3aBIaHHS YYTJIMBOCTI: MOTPiIOHO 3HAWTH  BiIXHUIIECHHS

XapaKTepUCTUK CHCTeMHU Y, Y,,...,Y,, 3YMOBJIEHI BIAXWIECHHAMM NapamerpiB a,,a,,...,8, BIJ

HOMIHAJIbHUX 3HAYEHb.

[Tokaxxemo, 110 1€ 3aBJAaHHS MOXXKHA BUPILIMTH 32 JONOMOTOI0 Oe3lepepBHOI TIpynu
MEePETBOPEHb BEKTOP-(YHKIIT @ 1 mapaMeTpiB CUCTEMH, [0 3aJIMIIac iHBapiaHTHUMU piBHIHHS (1),
AK1 TpaKkTyBaTUMEMO SIK PIBHSHHA pi3HOMaHiTTS H, perymsapHo 3amaHoro B mpocropi EBkiima 3

KOOpJMHATaAMU X,y,%,a. Cucrema (1) momyckae r-mapamerpuuny rpymy Jli (s=(g,&,,..6,) —

IpYIOBHH MapameTp)

y'=g'(y.e) i=1m )
U=Alae) j=1le

Sxmo pisHomaHiTTd H € nudepeHnianbHuM 1HBapiaHTHUM PI3HOMAHITTAM rpynu G,. s
IIOT'0 HEOOX1/THO 1 JOCUTh BUKOHAHHS HEPIBHOCTEH [3, 5]

)Zay/k‘(l) =0, a=1r; k=1m,

ne X, — onepaTop NpOJOBKEHOI IPYIH, OTPUMAHNI IPOAOBKEHHSIM OIlepaTopa
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o ;0

X = i -+ —_—
a =% Y Ta S
k
BIJTHOCHO IOX1THUX 8y—| .
OX
Tyr
: i _ i
g9 . i A ©)
08, 4 0&, | _,
3 BpaxyBaHHsAM (3) iHQIHITE3NMaJIbHE IIEPETBOPEHHS] G, MOKHA 3aIMCATH y BUIIIAMI
y' =y et (4)
a' =a +¢&%n) . ®)
BBenemo no3naueHHs
Al =¢&n! . (6)

3ajar0un BiAXWICHHS Od’ mapameTpiB BiJ HOMIHAJIBHHX &’ 1 BUpIIIYIOUW JiHIHHY CHCTEMY
(6) BiIHOCHO iCTOTHHX MApaMeTpPiB TPYNH &, &,,...,E, (Nepeadadarouy, Mo paHT MaTPUIl CHCTEMU
(6) mopiBHIOE paHTy PO3IIMPEHOI MaTpHIll Ii€i caMoi CHUCTeMH), BIAKIIOYCHHS XapaKTEPUCTUK
cuctemu (1) MOYKHA BU3HAYUTH 3TiaHO 3 (4) 3a hopmyioro

i agi . H
o =& ; 1=1lm, a=1r.
SIk mpuKaa po3rJIsHEMO PIBHSHHS JJAMIHAPHOTO MOIPAaHUYHOIO IIapy Ha NOPUCTIH MIaCTHHI
y ¢popmi Kpokko [6]
VZ°Z,—uluZ, =0 (7

3 TpaHMYHUM YMOBaMH

z
Z=0 npu U =1, (8)

Tyt
_u
o=—,
ue
nie U(X, y) — TI03/I0BKHS KOMIIOHEHTA BHUAKOCTI;
U, — MIBUAKICTb IOTOKY, 110 HAOITaE;
y =% _ kinemarnunnit KOE(]IIIEHT B’SI3KOCTI HECTUCKYBAHOT P1IMHU;
Yo,

£ — IITBHICTB;

V, — MIBUJKICTb BiICMOKTYBaHHs a00 BJlyBaHHsI PIIUHU Yepe3 HOPUCTY IOBEPXHIO;
Z(0) — 3anana dynxuis ;

Z=u,.
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besnepepBHy Tpyny NepeTBOpeHb IIyKaHO! (YHKIIi Z(X,LT) 1 mapamerpiB v, U,, V,,
BIJHOCHO SIKOI 3aJIMIIA€THCS iHBapiaHTHMM piBHsAHHSA (7) 1 mepmie 3 KpaeBux ymoB y (8),
IIYKaTHMEMO Y BHTJISI

Z'=72+¢Z ; VI=v+eyv ; U =U+&U

e

. r_
e Vo=Vt &NV, -

3 yMOB 1HBapiaHTHOCTI BUXOUTh
&, +2¢ -3¢, =0;

9)

& +e—6-¢6,=0.

Taxkum ynHOM, piBHSAHHA (1) 1 mepimie 3 KpaeBUX yMOB y (3) IOMyCKalOTh IBOHapaMEeTPHUHy
Ipyny NepeTBOPEHD

3g;,—&,

&+ &

= _— , V =V+HEV = &

Z'=7+ Z Vv + Cul=U +&U s 72
2 2 e e 3

V(; =V + TVO . (10)

e !

BigxuneHHs NOTHYHOI HALpyru TepTs 7, = ,uZ(X,O), 3YMOBJICHE BIJIXWJICHHSMHU MIBUAKOCTI
&, te
3 2 v

2°i

HOTOKY, 10 Halirae, AU, = &U,, MBUAKOCTI BIACMOKTYBAaHHS a00 BIyBaHHS OV, =

e’

KIHEMaTHUYHOI0 KoedillieHTa B A3KOCTI VO = &,V , MO’KHA OOYUCIUTH B SBHOMY BHUIJISI

g=38"%7
2

Heob6xinHoM0 1 TOCTaTHROK YMOBOIO HEUYTJIIMBOCTI (IHBApiaHTHOCT1) BUPIIICHHS Z(X,U) o
BIIXWIIEHb PEXUMHUX MapaMeTpiB ol,, &V,, OV € pIBHICTb

&, =3&;,

1 rpymna (10) nepeTBOpIOETHCS Ha OAHONIAPAMETPUYUHY TPYIY 3 OIIEPaTOpOM

X =uei+3vi+2voi-
ou ov ov,

e

BucHoBku
Takum 4yMHOM, y CTaTTI IPEJCTaBICHO PE3yJIbTaTH JOCHIKEHb, OB A3aHI 3 MOXJIUBICTIO
YTOYHEHHS] OTPUMAHUX MapaMeTPiB Y IpoLeci OOUHCIIOBaHHS PE3yJIbTaTiB MOTOYHIX BUMIPIOBaHb Y
CYJHOBHMX CHUCTEMax 3 pO3MOAUIeHUMHU NapameTpaMu. Kpim Toro, 3a3HaunMo LiKaBUM (QakT: SKIIO
rpyna mapamMeTpiB TOTOKHa apriori, To piBHAHHA (1) He gomyckae >KOAHOI TIpymu adiHHUX
IIEPETBOPEHb.
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MycopuH A. A.
MOBBIINEHUE TOYHOCTH PE3YJIBTATOB U3BMEPEHUM B CYJIOBBIX
CUCTEMAX C PACHPEAEJEHHBIMHU TAPAMETPAMUA

B xo00e IKCnyamayuu Cy@OGbZX cucmem B603HUKAIOm 361@(11{% C653AHHblE C pacnpedeﬂeHHoﬁ u
docmoeepHoll 0bpabomkoll mexkyuux napamempos. Tax paccmampusaomcs 60Npocsl, KOMopvle
C6A3AHbl C B60O3MOICHOCMbIO YMOYHEHRHUA NOJYHYEHHbIX napamempoe 6 npoyecce e6blYucCieHus
Pe3yIbmamos mexkyuux usmMepeHutl 8 cyo08blX CUCmeMax ¢ pacnpeoeieHHbiMu napamempamu. B
cmambe  NoKazan — AHAIUMUYECKUl annapam  8bl4UCNEHUA  NOJIYYEHHblX  pe3ylbmanoe C
UCNONb306AHUEM MeopUuu 4yecmeumenirbHocntu.

Knrwueevie cnosa: cucmema, 4yecmeumenlbHocntb, OMKJIOHEHUe napamempos, HOMUHAbHble
3HA4YeHUA.
Musorin O.
IMPROVING THE ACCURACY OF THE RESULTS OF MEASUREMENTS IN SHIP
SYSTEMS WITH DISTRIBUTED PARAMETERS

During the operation of judicial systems faced with the challenges associated with distributed
processing and reliable fluid parameters. It deals with issues that are associated with the ability to
refine the parameters obtained in the process of calculating the fluid measurement results in ship
systems with distributed parameters. The article shows the analytical apparatus calculation results
obtained using the sensitivity theory.

Keywords: system, sensitivity, deviation parameters, the nominal values

UDC 621.396:537.874.4

O. Tymoshchuk

MATHEMATICAL MODELS OF STOCHASTIC RADIOTHERMAL SIGNALS

The new mathematical models of stochastic radiometric ultra-wideband signals at the outputs of
multi-antenna arrays are developed. Such arrays are typical for radiometric systems and
complexes, which are provided extremely high resolution on the spatial coordinates. Some
examples of simplification multi-dimensional are shown. The statistical characteristics of developed
models are investigated. From analysis these characteristics it follows heuristic algorithms of
signal processing for radiometric imaging are studied.

The examples of functional likelihoods are constructed. They are necessary to solve the problems
of synthesis of the optimal algorithms.

Keywords—Analytical sygnal models, multistatic radar system, radar imaging, extremely high-
resolution imaging.

|.INTRODUCTION

The knowledge of mathematical models of radiometric signals plays a key role in the synthesis
algorithms of signal processing for solving problems of Earth remote sensing, radio astronomy,
radiolocation [1-4], etc.

These signals depend on many factors such as electrical parameters and physical conditions of
observation objects, antenna system and predetection sections of receiver. The important stage in
the creation of mathematical relationships between the parameters and characteristics precedes the

65



