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Amnoranisi. HaBeneHo pe3ynbTraTé TOCIIKEHb ITOBEAIHKH (YHKIIH IMepeTBOPEHHS MOXMOOK BXiJHUX NaHUX ISl PI3HHX
THIIB OOYHCITIOBAJIbHUX KOMIIOHEHTIB BIUMIPIOBAJIBHUX CHCTEM 3 METOI0 BHUKOPHCTAHHS 1X y3arajlbHEHMX MoeNeH, po3poliieHnX
Ha OCHOBI Teopil KiHIeBUX aBToMaTiB. [lokaszaHo, 10 3aIEKHO BiJ BUAY 1 3HaUeHHs (yHKIIT nepeTBOPeHHs MOXMOOK BXiIHMX
naHux (METpONIOrivyHOro CTaHy OOYHCIIOBAIbHUX KOMIIOHEHTIB) MIOXUOKH PEe3y/bTaTiB BUMIPIOBAHb BHMipIOBAJIbHUMH KaHATaM{
CHCTEM MAalOTh JIeTEpPMIHOBaHMI XapakTep 3MiH SK Yy CTaTUYHOMY, Tak 1 B JUHAMIYHOMY peXHMax (YHKI[OHYBaHHS
00OYHCITIOBAIFHAX KaHAJIiB. B3HaYeHO OCHOBHI 3aJI€)KHOCTI IMOXUOOK Pe3yIbTaTiB BUMIPIOBaHb B MOXUOOK BXiTHHUX JAHUX 1 BiX
THNIB (YHKIIH IEpEeTBOPEHHS BXITHUX JJAHKX, HABE/ICHO PE3YNIBTATH iX PO3paxyHKY.

KirouoBi ciioBa: BuMipoBaJIbHA CHCTEMa, KIHIIEBHH aBTOMAaT, METPOJOTIYHHMH CTaH, OOYHMCIIOBAIBHMI KOMIIOHEHT,
(byHKLIs IepeTBOPEHHsI TIOXUOOK BXiJHUX JJaHUX.

Abstract. In this paper the results of researches of errors transformation functions of input data for various types of
computing components of measuring systems are developed on the basis of the theory of finite automata. Depending on the type
and value of the error transformation function of the input data or on the metrological state of the computing components, the
errors of the measuring channe s of the complex systems are inherent in the deterministic character of the changes both in the atic
and in the dynamic operation modes of the mentioned components. The mgor dependencies of the measurement results errors on
the input data errors and on the types of the input data conversion functions are determined, and the results of their computation are
presented.

For iterative procedures, the error of input data does not affect the find result of measurement and its accuracy.
Measurement error depends on the number of iterations and decreases with its raise. Significantly interesting is the behavior of the
errors transformation function for input data. First, its values depend on the number of iterations, and secondly, mainly reducing
the errors of the input data from the number of iterations. For chains of a sequential structure, it can be concluded the linear
dependence of the measurement error on the error of the input data. The results of the studies of the paralld structure of the
computing components indicate an ability to invert the error sign of the input data.

Research of the circuits with the cyclic structure envisages that the similar dependence of the measurement errors on the
errors of the input date; the behavior of transformation function is characteristic for the above mentioned types of the computing
components, concerning the iterative procedures. The difference consists in the next. Computing components of the cyclic
structure implement the so-called "spatial” iteration in contrast to the temporal, characteristic for such the components of the other
structures.

Key words. Measuring system, Automatic machine, Metrological unit, Computing component, Transformation function of
the errors of input data.

Beryn BukopucranHs Teopii KIHIICBUX aBTOMATIB JJISA

) omMcaHHs MeTponoriyHux BiactuBocterd OK  mamo
VY mnonepeanix poborax [1] Oymno moBeaeHo, 1o

0a30BOI0 XapAaKTEPUCTUKOI0 OOYHCIIOBAJIBHUX KOMIIO-
HeutiB  (OK) BHMipIOBaJbHUX CHCTEM €  (YHKILs

MIepETBOPEHHS TTOXUOOK BXiJHUX NaHWX, 3HAUEHHS SKOI
BU3Hauae Mmerposoriyamii cran OK, t1oOro ioro  TPOUCIHYPY PO3PAXYHKY 3a dopmymnamu (aBromar Mii),

37aTHICTh BIUIMBATH HA pE3yIbTaT i MOXHOKM BH-  XaPaKTePHO, WO (IKCOBAHOMY MACHBY BXiIHHX JaHHX
MipIOBaHHS. X(tn) 3 moxubkamm AX{(t,) BigmoBimae (ikcoBaHmHii

MOJKJIMBICTh YCBIIOMHTH (DAaKT NETEPMIHOBAHOTO BILIH-
By OK Ha pe3ynapTaTu BUMIPIOBaHb Ta iX MOXUOKU.
IMokazano [1], mo mis OK, ski peamizyroTh
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Buxigauii macuB Y(t,) 3 moxubkamu AY{(t,). Lle, cBo€rO
4eprow, O3Havae HasgBHICTH y Takux OK nuine omHOro
TOOTO

METPOJIOTYHOTO peari3yeTbest

nerepminoBana 3anexHicte Y(t,) = ¢[X(t,)], i B upomy

CTaHy,

BHUIIAAKY (QYHKIS TEPETBOPEHHS IOXHOOK BXITHHUX
nanux HaOyBae Burisiny = AY{(t,)/ AX{(t,).

OK, mio peani3yloTh MpPOIEAYPH HAOIMKECHUX
obunciens (aBToMaT Mypa) , 3a (iKCOBaHMM BXiTHUM
macuBoM X(t,) 3 moxubkamu AX{(t,) BUgarOTH Ha BHXiJ
MacuB TOCTIIOBHUX 3HaueHb Y(I,), KOXKHE 3 SIKHX €
HAOMWKEHHSIM (hi3MYHOI BETMYUHHM, IO OOUHCITIOETHCH,
i3 moxuOkamu  AY{(t,), sAKi 3a’exaTh BiX KiJBKOCTI
mapaMeTpiB  HaOMKEHHA N 1 3MEHIIYIOThCS  3i
36impiieHHsAM N (dacy oGUHCIICHB).

Tomy OK Takoro Ty MaroTh KiJIbKiCTh METpO-
JIOTIYHUX CTaHIB Zp, sika JOPiBHIOE KiJILKOCTI ITapaMeTpiB
HaOMmKeHb, a 3MiHA CTaHIB MOHOTOHHa 1 Jerep-
MmiHoBaHa. Jlms takux OK ¢yHkiis mneperBopeHHs
MOXUOOK BXIJHUX JAHHUX MOAAETHCS Y BUIIISAAI MaTpHIi-
CTOBIIIIA, €JIEMEHTAMH 5IKOI 1 € ii 3HaueHHs f(Z,):

| 4Y{(t)Il = AXol[ F(Zo)l )

Henonixu

Posrmsinyro OK, ski  peanizyioTh TOpIBHSIHO
MPOCTI OOYKMCITIOBATIbHI AJTOPUTMH, Yepe3 IO BHKO-
pUCTaHHS [UIS TPAKTHYHHUX IJICH pe3yabTaTiB  Jo-
CIiIKEeHb OOMEKEHE.

Meta poboTu

Meroto po0OOTH € AOCIIKEHHs IOBEIiHKH (yHK-
1ii IepeTBOPEHHS MOXMOOK BXIJIHUX NaHUX Ta 11 BIUIMBY
Ha pe3yJabTaTH BHMIPIOBaHb JUISl DI3HUX BHIIIB
OOUYHMCITIOBAIFHUX aJTOPUTMIB, 1o peanizyrorbess OK
i1 9ac 0OpoOeHHs BUMiproBaIbHOI iH(opMarii.

JlocmikeHHsT BUKOHAHO METOIOM IMITaliiHOrO
MOJICTTFOBaHHSI MacUBIB BXIIHUX JaHUX sIK 0e3 MOXUOOK,
TaxK i 3 MOXUOKaMU y PI3HHX Jliarla30HaxX.

1. Pe3yabTaTi Ta 00rOBOpPEHHS

1.1. Jocaimxenns OK, mo peanizyiors mpo-
meaypu oouuciaeHb 3a ¢opmyaamu. JlocmimkeHo
peanizoBani OK o04HCIIIOBaNbHI aTOPUTMH PO3PaXYHKY
JMHIMHUX,  KBaJpaTUYHUX  Ta  CYyOKBaJApaTUUHHX
3aJIEKHOCTEH.

Y Tabn. 1 mnomaHo pe3yabTaTH pPO3pPaxyHKY
3aJIO)KHOCTI MOXMOOK  BUXIAHUX JaHUX (pe3yiabTaTiB
BumiptoBanb)  AY{(t,) Bix MOXHOOK BXiJHUX JAHUX
AX{(t,). TlepeBaskHo TaKi 3aJI€KHOCTI JTiHIHi.

PesynmpTatit  MOCHTIKEHb OBOISATH  JIHIHHMN
XapakxTep 3aJIeKHOCTI MOXHOOK Pe3y/bTaTiB BUMIPIOBaHb
AY{(t,) Bim moxubok Bximaux manux AX{(t,). Kpim toro,
pospaxyHok ¢yHkiii meperBoperns = AY{(tn)/ AX{(t)

3a maHuMH Ta6i. 1 nae ii crane 3Havenns f = 1.0, To6To
OK He TpaHcopMmye MOXMOKY BXiJHHX HaHUX 1 He
iHBepTYe ii 3HaK.

Tabnuys 1

3anexHicTh MOXUOOK pe3y/IbTaTiB BUMiPIOBAHHSA Bill
MOXNOOK BXiIHUX JAHUX JJs1 popmyiau
y =V x2+2x + 2

Table 1

Dependence of errors of measurement results from
errorsof input data for the formula

y=Vxe+2x +2
AX{(t, +0.01 +0.03 +0.05 +0.07 +0.09
AY{(t,), | t0.01 | +0.03 | +0.05 | +0.07 | +0.09
f 10 10 10 10 10
AX{(tn -0.01 -0.03 -0.05 -0.07 -0.09
AY{(t,), | 001 | -003 | -005 | -0.07 | -0.09
f 10 10 10 10 10

AHAJIOTIYHI pe3yJbTaTH OTPUMAHO JUTS JIIHIHHUX
3aNekHOCTeH Tuny Y = X + a tomo. OK, mio o6uuc-
JIIOIOTh KBAJPAaTU4HI IOJIHOMHM, TaKOX MAalOTh JIiHIHHY
sanexuicts AY{(t)) Bix AX{(t)). ¥ Tabn. 2 nomano
pe3ynbTaTh  OUX JOCHIKEeHb JUId KBaJPaTUYHOTO
mojiHoMa Yy = NG +3x+2, 3 AKUX BHUIHO, IO Y [bOMY
BUNAAKy (YHKISI TEPEeTBOPEHHS MOXMOOK BXiTHUX
nanux f = 5.0, To0ro Taki OK migcuirolorh MOXUOKU
BXIIHMX JaHUX, 30UIbIIyIOYM TIOXMOKH pe3yNbTaTiB
BHMIiPIOBaHHSI.

Tabnuys 2
3anexHicTh NOXUOOK pe3y/IbTaTiB BUMiPIOBAHHSA Bi/l
MOXHGOK BXiIHMX AaHuX 1151 popmyan Yy = X° +3x+2

Table 2

Dependence of errors of measurement results on
error of input data for theformulay = x* + 3x + 2

AX{(t) | +0.01 | +0.02 | +0.05 | +0.09 | +0.1
AY{(t), | t0.05 | +0.1 | +0.25 | +045 | +05
f 5.0 5.0 5.0 5.0 5.0

1.2. Hocaimxenns OK, mo pearizywoTs Ha-
onmkeni meromu ob6umcienb. [Jocmimkeno OK, 1o
peaiizyBaB iTepamiiiHy mporeaypy OOYHCIICHHS 3HAYCHb
KBAJPATHYHOTO PiBHAHHA X° — 2x+2= 0. OGunCIeHHs
BHKOHAHO 3a iTepamiiHo0 HOPMYIIO0

Xn+1= (in +2)/2,
ne N — xinbkicTe iTepaniit. ITouyaTkoBe HaOIMKEHHS
npuitmanu xo= 0.8. [Ticnst nmpoBeeHHs NEBHOI KiJIbKOCTI
iTepamiii K oTpuMaHo 3Ha4YeHHS X, = X1 = 0.99, ske
Oyno mpuiiHATEe 3a JiiicCHE 3HAa4YeHHS pe3yJbTaTy
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BuMiptoBaHHsA. Hanami mouaTkoBe HaOMKeHHs (BXigHi
JIaHi) «3acMi4yBajoCs» IOXHOKaMH 13 IMIiTOBaHOTrO
macuBy {—0.02; -0.05; +0.02; +0.05}. Pe3ynabratu mo-
CIJDKCHB MOJaHo y Tabi. 3, ae Ax — 3HAYCHHS MOXHOOK
BXIIHMX HaHUX, Ay — 3HA4Y€HHs MMOXHOOK pe3yNbTaTiB
BHMIPIOBaHHS 3aJICKHO BiJ KUTBKOCTI iTepartiii N.

Tabnuys 3

3anexHicTh MOXUOOK pe3yJbTATiB BUMIPIOBAHb Bijl
MOX1OOK BXiIHUX JaHMX JJ1s iTepanilinoro
oGumcenns piBusiHus X2 — 2x+2= 0

Table 3

Dependence of the error s of the measurement results
on theerrorsof theinput data for theiterative
calculation equation x> —2x +2=0

n 1 2 3 4 5 6 7
Ax Ay Ay Ay Ay Ay Ay | dy
+0.02 | 001 0.0 0.0 0.0 00 | 00| 00
+005| 003 | 001 | 00 0.0 00 | 00| 00
-002 | 001 | -01 | 00 0.0 00 | 00| 00
-0.05 | -0.08 | -0.02 (-0.02 | -0.01 | -0.01 | 0.0 | 0.0

3a nanumu Tabi. 3 MOXKHA 3pOOUTH BUCHOBOK, IO
JUTSL ITEpaIlitHUX MIPOIEIYp MOXUOKU BXIJHUX JaHHUX HE
BIUIMBAIOTh Ha KIHIEBUH pe3yJabTaT BUMIPIOBAHHS Ta
Horo TOYHiCTh. 3HAYEHHS MOXUOKH BUMIpIOBaHHSI Ayn
3anexarh BiJ KIJIBKOCTI iTepamiid i 3MEHIIyIOThCS 3 il
30inbmeHHsM. Lei pe3ynbrar, 3BUUaiiHO, € O4iKyBaHUM
i B TNEBHOMY CEHCI TpHBiaJbHUM. 3HA4YHO IliKaBilia
noBenliHka (YHKLIT MepeTBOpeHHs] MOXHOOK BXiTHUX
nanux (1abm. 4).

Tabnuys 4

3anexHicTh (pyHKUiT NepeTBOPEeHHS NOXUOOK
BXIITHUX JAHUX Bil Ki1bKOCTI iTepamiii i moxudox
BXITHUX JaHHUX

Table 4

Dependence of the function of converting incoming
data errorsfrom the number of iterationsand errors
in theinput data

n 1 2 3 4 5 6 7
Ax fl f22 f3 f4 f5 fe f7

+0.02 | 06 | 0.2 00 | 00| 00 | 00 | 0.0
+0.05 | 0.5 | 0.0 00 | 00| 00 | 00 | 0.0
-0.02 | 0.5 05 | 00| 00| 00 | 00 | 0.0
-0.05 | 0.6 0.4 02| 02| 02| 00 | 00

[To-niepinie, il 3HaYeHHs 3ajeKaTh BiJl KUTBKOCTI
itepamiif, mo-apyre, f < 1, mo Bkasye Ha (hakT 3MeH-
IIEHHS NMOXUOOK BXIJHUX JAHUX 3aJIEKHO B KiJIBKOCTI
iTeparii, i, mo-Tpere, HasBHICTh 3HaYeHb f = 0 cBigunuTh
PO 3IATHICTh (DYHKINT MEPETBOPSHHS MOXUOOK BXITHHUX
MAHUX <«3'ImaTu» MOXWOKY BXIMHMX MJAaHUX B KIHII
00YHUCITIOBANILHOI MPOLIEAYPH.

Sk TOKa3a M JMOCTIDKCHHS 1HIIMX TPYH O0YHCIIO-
BIBGHUX AITOPHUTMIB, IO PEali3ylOTh iTepalliiiHi mpore-
JIYpH, 11 3aJIEXKHOCTI (DYHKIIiT IIEPETBOPEHHS € TUTIOBUMU.

Posrmsinyti OK — 1me eneMeHTapHi CTPYKTYpH,
KOXKHA 3 SIKHAX pealli3ye OHY OOUHCITIOBATIBHY OIEpAIlilo.
3po3yMijio, 10 Y BUMIPIOBAJIBHUX CHCTEMaX BHKOPHUC-
TOBYIOTh  CKJIQJHIIN  JIAHIFOTOBI  CTPYKTYpH, IO
CKJIJIalOThCS 13 JEKIIBKOX eJIeMEHTapHUX JIaHOK, 1
MPOBO/ISATH  OOYUCIICHHS 3 BUKOPHCTaHHAM Pi3HHX
anropuTMiB. Hukde poO3IIISTHYTO IOCITIKEHHS JESKUX
TUIIOBHUX CTPYKTYpP Pi3HUX KOH]iryparrii.

1.3. Jocaimxenns aanmoropux OK

1.3.1. Jlanmior mocaimoBHOI cTpykTypH. o-
crmipkeHo mocmizioBHy cTpykTypy OK (puc. 1), sxa
MICTUTh TPH €JIeMEHTapHI JIAHKH.

> 1 > 2

v
w
v

Puc. 1. Ilocriooena cmpykmypa OK

Fig. 1. Sequential structure of the OK

Jlanka 1 peaizye o04nCIIeHHS 32 (OPMYIIOH0 Y = 2X.
Jlanka 2 —z = y2 + 1, manka 3—S=\/(?+2).
Bxinue 3Hauenns x = 1.0.
Hamani BXifgHe 3HAYCHHS X «3a0pYIHIOBAIIOCS»
MOXUOKaMHU BXiJIHUX JaHHX 13 IMITOBAHOTO MacUBY
{-0.01; -0.02;-0.03; —0.04;-0.05; +0.01,
+0.02; + 0.03; +0.04;+0.05}.

PesysbraTn mociikeHb mogano y Tadi. 5.

Tabnuys 5

3anexkHicTh NOXUOOK BUMipIOBAHHS BiJl MOXUOOK
BXITHUX JaHHUX AJI nocjaigosHoro Janmora OK

Table5

Dependence of measur ement errorson error inputs
for the serial circuit OK

A |-005 |-003 | 001 | 001 | +0.03 +0.05
a4y -01 |-006 | 002 | +0.02 | +0.05 +0.1
4z | 039 [-024 | 008 | +008 | +0.024 | +041
4s | -040 |-024 | 008 | +0.08 | +0.024 | +0.39
To 80 80 80 80 80 80

3a qaHuMHu Ta0J1. 5 MOXKHA 3pOOHTH BUCHOBOK PO
MepEBAYKHO JIHIHHY 3aJIEKHICTh TTOXUOKH BHUMIipPIOBaHHS
AS Big MOXWUOKM BXIJHHX JaHUX X 1 BIACYTHICTH
3ajexHocTi (yHKIII TmeperBopeHHs naHifora f Bifg
moxuOOK BXigHUX gaHux Ax. KpiM  1p0oro, SKImo
BUKOHATU PO3PaXxyHOK (PYyHKIIH HEepeTBOPEHHS KOXKHOL
naHku (Tabi1. 6), OTpUMaEMO TaKe CITiBBiIHOIIEHHS

fox = yix fﬂy o
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Tabnuys 6

3anexHicTh pyHKUiH MepeTBOPeHHS MOXMOOK
BXITHUX JaHUX KOKHOI JJAHKH MOCJIiIOBHOT0
ganmiora OK Big moxu06ox BXiZHHUX JaHNX

Table 6

Dependence of the functions of converting errors of
the input data of each link of the serial circuit OK
from the errorsof theinput data

Ax |-005 | -003| 001 | +0.01 | +0.03 | +0.05
fux 20 20 20 20 20 20
fay 4.0 4.0 4.0 4.0 4.0 4.0
fyz 10 10 10 10 10 10
fox 8.0 8.0 8.0 8.0 8.0 8.0

1.3.2. Jlanuior mapajieiabHOI CTPYKTYpH.
Ha puc. 2 mogano cxemy OK mapaseibHOi CTpYKTYpu

Puc. 2. OK napanenvhoi cmpykmypu
Fig. 2. OK paralld structure

Jlanka 1 peaiizye o0uncieHHs 3a (HOPMYIIOH0
V1= ¥° + 1; nanka 2 —yp = (x + D)/2x;
nanka 3—z=y;? + yo2.

Bxinue 3nauenns x= 0.5. IToriM BXiaHe 3Ha4YE€HHS
X <«3a0pyIHIOBAJIOCS» IMOXUOKAMM BXIJHHX NaHHX i3
IMITOBAHOTO MacUBY

{-0.08; -0.06;+ 0.03; +0.06}.
Pe3ysnpraTn noxaHo y Tabm. 7.

Tabnuys 7

3anexkHicTh NOXUOOK BUMipIOBAHHS BiJl MOXUOOK
BXigHux ganux ;A OK napanenbHoi cTpyKTypH

Table 7

The dependence of measurement errorson error
inputsfor the OK of a paralld structur

Ax —0.08 —0.05 +0.03 +0.06
A1 —0.07 —0.05 +0.03 +0.06
Ay, +0.19 +0.11 —0.06 —0.11
Az +0.45 +0.23 —0.09 —0.16
T —5.6 —4.6 -3.0 2.7

Pe3ynbraTi qOCIHiIKEHb MapajenbHOi CTPYKTYpPH
OK cBigyate mpo wikaBy NoBeAiHKY (yHKUii mepe-
TBOPEHHSI TOXMOOK BXIJHHX JaHUX, a caMme. BiJ eMHHU
sHak (QyHKIT fy. Lle 03Hauae ii 37aTHICTE iHBEPTYBATH
3HaK [OXUMOKM BXIJHUX JaHWX, M0 OayuMo 3a
3HAYCHHSAMH ITOXUOKH BUMIPIOBAHHS AZ

3po3yMijio, 10 Taka 3MaTHICTH HE OOOB’SI3KOBO
XapakTepHa i mhapaiensHux crpykryp OK, ame ii
HasABHICTh Tpeba OpaTH OO yBarW ImiJ dYac aTecTarlil
nporpamuoro 3abesnedeHHs OK. XapakrepHum s
¢byHKIT meperBopeHHst fyx € 3MeHmieHHs ii 3HAYEHb
3aJIEKHO BiJl TOXUOOK BX1JHUX JaHUX.

1.3.3. JlaHmior mMKJIivYHOI cTpyKTYpH. [lo-
cimimpxeno OK mukitiuHoi ctpykrypH (puc. 3).

Puc. 3. OK yukniunoi cmpykmypu

Fig. 3. OK of the cyclic structure

Jlanka 1 peaiizye o0uncieHHs 3a (HOPMYIIOH0
y = (x% +3x+2)/(x*+2); manka 2 —t = In(y® + 2).

Jlauka 3— z= (y*+1). Bxinne snauenss x = 1.0.
KispkicTs IUKITIB k = 2.
Hamani BXigHe 3HAYeHHS <«3a0pyIHIOBAJIOCT»

MOXUOKaMHU BXiJIHUX JaHHX 13 IMITOBAHOTO MacUBY
{+0.03; +0.05;+0.07; +0.09} .
PesysnbraTn mociikeHb mogano y Tadu. 8.

Tabnuys 8

3anesxkHicTh NOXUOOK BUMipIOBAHHS BiJl MOXUOOK
BXigHux gaHux ;A OK nukiaivHol cTpykTypn

Table 8

Dependence of measurement errorson error
of input data for OK of cyclic structure

Ax Ay Az Az At fux
+0.03 +0.01 +0.01 0.0 0.0 0.0
+0.05 +0.02 +0.01 0.0 0.0 0.0
+0.07 +0.024 +0.01 0.0 0.0 0.0
+0.09 +0.03 +0.01 0.0 0.0 0.0

Pe3ysnpraTi cBiguaTh MpO HAsSBHICTH TakKoi camol
3aJIC)KHOCTI MOXUOOK BHMIpIOBaHHS At Big MOXHOOK
BXIJIHMX JaHWX 1 TMOBEMiHKM (YHKIT riepeTBOpeHHs fyy,
SKi XapaktepHi i po3msHytux Bume OK, mo
peai3yloTh iTepauiiiHi mpoueaypu. BiaMiHHICT Y TOMY,
mo OK 1muKIiYHOI CTPYKTYpH peawi3yloTh T. 3B. IIPO-
CTOpOBY iTepallito, Ha BiIMiHY BiJl 4acOBOI, XapaKTepHOL
it OK, sxi peami3yloTh itepauiiini mpouenypu. I,
HAINPHKIHII, PO3MIITHEMO YCKIaaHeHy cTpykrypy OK,
sIKa MICTUTH JIBa JIAHIFOTH: TIOCIIJOBHUH 1 MapalieibHO-
uKITigHn# (puc. 4).
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Puc. 4. Ycxnaouena cmpyxmypa OK

Fig. 4. Complex structure of the OK

Jlanka 1 peaiizye o0uncieHHs 3a GOPMYIIO0

y1= (x* +3x)/2; nanka 2 —z; = In(yy);

JIaHka 3— t; = \/(z+1);

nauka 4—Y, = (x* +2x)/4;

Jnanka 5-2 :\/yz; JaHka 6 —t; = 5yy;

Jnanka 7 —S=t5. 2.

Bxingne 3navenns x = 1.0. KijbKicTh IMKIIB Yy
JaHIi 6 x = 1.

Hamani BXigHe 3HAYeHHS <«3a0pyIHIOBAJIOCT»
MOXUOKaMHU BXiJJHUX JaHHX 13 IMITOBAHOTO MacUBY

{+0.02; +0.04;+0.06; +0.08} .
PesysnbraTn mociimkeHb mogano y Tadu. 9.

Tabnuys 9

3anekHicTh NOXUOOK BUMipIOBAHHS BiJl MOXUOOK
BXigHux gaHux ;A OK yckjaagHeHoi CTpyKTypu
Table 9

Dependence of measurement errorsfrom error data
input for OK of complicated structure

Ax A Y1 A Z; Ayz A tl As fS/X
+0.02 | +0.02 | +0.01 | +0.02 | 0.0 +0.07 | 35
+0.04 | +0.04 | +0.02 | +0.04 | 0.0 +0.1 2.5
+0.07 | +0.06 | +0.03 | +0.06 | 00 | 4013 | 23
+0.08 | +0.08 | +0.04 | +0.08 | 0.0 +0.18 | 22

PesynmpTaTi MOKA3yrOTh 3aJICKHICTh IMOXHUOOK
BUMIpPIOBaHHS BiJl MOXUOOK BXIJHUX NaHHX, XapaKTepHY
JUT  JTIHIHHOT JIaHKM, SKa 3a TaKoi CTPYKTypU €
BH3HAYAJIBHOIO I OIlIHIOBAHHS ITOXUOKH BHMIpIO-
BaHHJA. AHAJOTNYHO 3MIHIOEThC 1 (YHKISA Tepe-
TBOPEHHSI MOXHUOOK BX1IHUX TaHUX.

Bucnoeku

1. OGuucnroBaIbHI KOMIIOHEHTH BUMIipPIOBATBHUX
cHCTEM Iij1 4ac 0OpOOIIEHHS! BUMIPIOBAJIbHOI iH(pOpMAIii
JIETEpMIHOBAaHO BIUTUBAIOTh HA PE3YNIBTAT 1 MOXHOKH
BuMiptoBaHHs. OCHOBHUM JDKEPEIOM TaKOro BIUIMBY €
3MIHH METPOJIOTIYHOTO CTaHy OOYHCIIOBAaJIbHUX KOM-

ITOHEHTIB, KU BU3HAYAETHCS 3MIHOK 3HAYCHb (DYHKIIIT
MIepETBOPEHHS BXiJIHUX JaHHX.

2. 3MiHa 3Ha4yeHb (YHKIIT MepeTBOpeHHsT o0uunc-
JIIOBAJIbHUX KOMITOHEHTIB MPUBOJUTH JIO0 Pi3HOMaHITHHX
3aJIKHOCTEH MOXMOOK BHUMIPIOBAHHSA BiJl MOXHOOK
BXIJIHUX JJaHUX.

3. YpaxyBaHHs BIUIMBY OOUUCITIOBAJIBHUX KOMIIO-
HEHTIB Ha IOXMOKH BHMIpIOBaHb MOXKE BIAYYTHO CIpH-
STH BUPIMICHHIO MPOOJEMHU IiJABHUIIEHHS TOYHOCTI pe-
3yJAbTATIB BUMIPIOBAHHS, IO PEANTi3yIOThCS Y CY4aCHUX
Ta TEPCHEKTHBHUX THIAX BHMIPIOBAJbHUX CHCTEM Ta
iHTeNMeKTyanpHuX Mepekax (kibepdisuuni cucremu,
IOT, smart-grids oo [2]), TouHiCTh OOUHCITIOBATEHUX
KOMITOHEHTIB SIKHX CTa€ CIIBMIPHOIO 3 TOYHICTIO
anmapaTHUX KOMIIOHEHTIB  3aBISIKM iXHIH IHTEJEeKTY-
ai3arlii Ta BAKOPUCTAHHIO HAHOTEXHOJIOTI [3-5].

IMoasika

ABTOp BHCJIOBIIIOE BSIYHICTh KOJIEKTHBY Kadeapu
iH(pOpMaIiifHO-BUMIpIOBaJIbHUX TeXHoJorii HarioHans-
Horo yHiBepcurety “JIbBiBChbKa moniTexHika', YkpaiHa,
3a HagaHy JIONIOMOTY Ta BigUyTHE CIPHSHHI Yy
MATOTOBI CTATTI.
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