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TPAHC®OPMALUA 3AKOHOB PACMPELENIEHUA
NMPU NEPECYETE PE3YNIbTATOB U3SMEPEHUW
N3 NOrAPUOMUYECKUX EANHUL B ABCOJTIOTHbIE
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BBepeHue

[IpoGrema mony4eHus! JOCTOBEPHOI'O pe3yibTara
W3MEpEHUs] U OLIEHKU €ro HEeoNpelesIeHHOCTH NpH Iie-
pecuere U3 JOrapuPpMHUYSCKUX eIUHMII (IeruOenoB) B
a0COJTIOTHBIE BO3HUKAET BO MHOIMX OTpAacisiX HAYKH M
TEXHHUKH, UCTOJB3YIOUIMX COOTBETCTBYIOIINE CPEACTBA
n3mepurensHoi TexHuku (CHUT) [1]. Dra mpoGiema
BO3HHKAET B CBS3M C TpaHc(hopMaluel 3aKoHa pacrpe-
JIeTIeHNs] BXOJHOW BEJIMYHMHBI, BBIPaKEHHOW B Jenmoe-
Jlax, IpH IiepecyeTe B BHIXOIHYIO BEIMUUHY, BhIPaXKEeH-
HYI0 B a0COJIOTHBIX €IMHHIAX, YTO BIIEUET 3a CO0Oii
TIOSIBJICHHE aCMMMETPHU U U3MEHEHHs] I'paHHI] Pe3yiib-
TUPYIOIIETO 3aKOHA.

OpHUMH M3 OCHOBHBIX BKJIAJIOB HEOIPEIeNIeHHO-
CTH BXOJIHOH BEIIMUMHBI SIBJISIOTCS BKJIAbl TUNA B, Hc-
TOYHHKAMHU KOTOPBIX SIBIISIIOTCS CHUCTEMAaTHYECKHE MO-
rpemHocTi CUT. Yamie Bcero 3TH BKIAABI SBISIOTCS
JIOMHUHUPYIOUIMMHU (MJIM €IMHCTBEHHBIMH) B OrOKETE
HEONpPEeeICHHOCTH, TIPH 3TOM 3aKOHBI PacIpeeieHHs
BBI3BIBAIOIIMX WX CHUCTEMAaTHYECKHX MOTrPEUIHOCTEH
MPUHUMAIOTCS, KaK TPaBHIO, HOPMAJIbHBIMU HJIH PaB-
HOMEPHBIMHU.

ILlenvio nanHOW PaOOTHI SBISETCS HCCIIENOBaHUE
TpaHcdopMaluy 3aKOHOB paclpe/ielieHHs BXOIHOW Be-
JUYUHBI TIPH Tepecyere pe3yJbTaTOB H3MEPEHHH H3
JIenu0eNoB B aOCONMIOTHBIE €ANHHIIBL.

1. UcxoaHble COOTHOLLUEHUSA

Kak u3BecTHO, MpU MMepecuere BENUYHHBI Z U3
Jenr0esoB B aOCONIOTHBIE €IUHUIBI X , HCIOJIB3YeTCs
dopmyna [1]

x =107, (1)
rae a=10 a1 SHepreTHUecKux BeIuuMH U o = 20
JUTSI CHJIOBBIX BEJTUYHH.

B cooTBercTBUM ¢ [2], IUIOTHOCTH paclpeaeneHus

BEPOSATHOCTH BEIMYUHBI X OMPEnesseTcs Mo hopMmyrie

dg' (x)
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g (x) = f(2). (5)

1.1. HopmanbHoe pacnpeneneHue
IInotHOCTE pacnpeacicHsd BEJIMYUHbI Z OIIpCac-
JISIETCA KaK
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rge m, M U, — MaTeMaTH4ecKoe OXXUAaHWE U CTaH-
JlapTHasl HEONPEAEIEHHOCTh BXOHOM BEINYUHBI Z .
B cootBercTtBuM ¢ BhIpaxkeHHsMH (2) — (5) mior-
HOCTh pacrpeielieHHs] BBIXOJHOW BEJIMYMHBI X Oyner
HUMETh BH]

_ (algx-m, )2
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[IoTHOCTH pachpeneieHus BEIUYUH Z ¥ X, I0-
JnydyeHHble MeTonoM MonTe-Kapio ¢ ucnonb3oBanueM

BbIOOpKH U3 N = 107 3Ha4YeHuil, moka3aHsl Ha puc. 1.
s wccrnenoBaHus crerneHu TpaHcdopmanuu 3a-
KOHa pacrpeseleHus MpU NepecuyeTe BeIWYUHBI U3 Jie-
uubenoB B aOCONIOTHBIE €AWHHIBI OBUIM TIONYYEHBI
3Ha4YeHMs acuMMeTpuu A, u 3kcuecca E, BBIXOIHOM
BeIMYMUHBL. VccnenoBaHus moKas3aiu, 4To 3TH 3HAUECHUS
CYIIECTBEHHO TNPEBOCXOIAT 3HAYEHUS aHAJIOTHMYHBIX
(A, =0,

EZ =0 ), IIpy 5TOM OHHM HE 3aBUCAT OT 3HAUYCHUA MaTC-

napaMeTpoB Ui BXOJHOH  BEJTHMYMHBI

MATHYECKOr0 OKHIAHHMSA M
(puc. 2).

7z » HO 3aBHCAT OT U, U A
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Puc. 1. [InotHocTH pacnpenenenuii h(z) u h(x)
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Puc. 2. 3aBucumocth acummerpuu (a) u 3kciecca (0)
BEJIMYMHBI X OT U, W O I HOPMaJIbHOTO 3aKOHA

1.2. PaBHOMepHOe pacnpeneneHve

B o0mem ciydae pacrpeieieHusl BEIHYHHBI Z
MIPY paBHOMEPHOM PacCHpe/IeTIeHUH OMPEeIesieTCs] Kak

f(g™' x) =1/(b, -2,), (8)

re a, U b, — BEPXHSSA U HWKHsS TPAHMUIIBI PAaCIIpeie-
JIEHUsl BEJIUYUHBI Z , KOTOPHIE MOXHO BBIPa3UTh Kak
a,=m,—\3u,; b,=m,+3u,, e m, u u, —
COOTBETCTBEHHO MATEMATHYECKOE OXKHIAHHUE W CTaH-
JapTHAs HEOTPEIENIEHHOCTh BENMYHMHBI Z .

B coorserctBuu ¢ (2) — (5) u (8) muoTHOCTH pac-
npeesIeHus BBIXOIHON BEUYUHBI X OyIeT UMETh BUJT

)

o
x233u, 110

[I10THOCTH pacrpeneneHus BEIUYUH Z M X TIO-
Ka3aHbl Ha puc. 3.
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Puc. 3. IInotHocTH pacnpenenenuii h(z) u h(x)

3aBUCHMOCTb 3HAYEHMH acUMMETpUM A, U 3Kc-

necca EX BI)IXOI[HOﬁ BCJIMYHHBI OT U, U O IIOKa3aHbI

Ha puc. 4.
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Puc. 4. 3aBucumocth acummerpuu (a) u 3kciecca (0)
BEJIMYMHBI X OT U, W O JUIS PABHOMEPHOT'O 3aKOHA

HccnenoBanus IoKasaji, 4YTO 3THU 3HAYCHUA CYIIC-
CTBCHHO IIPEBOCXOMAT 3HAYCHUA aHAJIOI'MYHBIX IMapaMeT-
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poB s BxonHoi BemuuuHbl (A, =0, E, =-1,2), yro
CBHJIETENILCTBYET O TOM, YTO PE3YNBTUPYIOILEE PacIpesie-
JIeHWEe acHUMMETPUYHOe M Oolee OCTPOBEpPIIMHHOE IO
CPaBHEHHIO C pACHpeselicHHEM BXOIHOM BENWYMHBI, IPU
9TOM OHHM HE 3aBHCAT OT 3HA4YEHUs] MaTeMaTHYECKOTO
oKuaaHus m,, , Ho 3aucar or CKO u, u o.

2. BnusiHne TpaHchopmaLmm 3akoHa
pacnpeneneHusi Ha OLeHKY
pe3ynbTaTta UsMepeHus

AcUMMeTpHs 3aKOHA paCIpeIeIICHUs a0CONMIOTHOMN
BEJMYUHBI h(X) NPUBOIUT K CMEIICHUIO MaTeMaTHYe-

CKOro OXHJaHU OTHOCHUTCIIBHO BCIIMYNHBI

m;k( —1om2/e nepecyuTanHoi o popmyie (1).

B stom CJ1yda€ OTHOCUTECIIbHAA IMOI'pCIIHOCTh OIl-

peneneHnsT MaTeMaTHYeCKOro OKHIAHUS M, Ompese-
nseTcs o hopmyiie
*
m, —m 10™2/% _
d(m, )=—2 X.100 = X.100. (10)
m

X X
,)IJ'IH HOPMAJBHOI0O 3aKOHa pacrnpeacjacHus

g(z) , BBIpa)keHHUE Ul 3HaYeHUSI M, HMeeT BUJ:
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a T 2u2
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Meronom MonTte-Kapna ¢ npuMeHeHHeM YHCIIeH-
HOI'0 MHTETPUPOBAHMs ObUIa PAacCUUTaHA 3aBHCHMOCTH

(11)
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d(my ) or u, And pasHeIX o (puc. 5)

L2 3 4w

d(my.), %
Puc. 5. 3aBuCHUMOCTb OrPEIHOCTH O(m, ) OT U,
1Sl HOpMaJIbHOTO 3aKOHA PacIpeie/IeHuUs

11 paBHOMEpPHOIO 3aKOHA paclpeaeJeHus
g(z) , BBIpa)KeHHUE Ul 3HAaYeHUSI M, HMeeT BUJ:

10bz/
o

(b, ~a,)ln10

my
a, /o

Lo joY3uz/o _j = Bu, o

=mX

(12)
2\/3u, In10

Ioncrasnsas (12) B (10), momydaeM 3aBUCHMOCTh
OTHOCHUTEJIPHOW TOTPEITHOCTU OIpPEICICHUS MaTeMaTH-
YeCKOro OKMAaHUs m, OT U, I pa3HbIX o (pHC. 0).

1 2 3 4 Uz

S(my.), %

Puc. 6. 3aBUCHUMOCTb IOTPEMIHOCTH O(Mm, ) OT U,
U151 pABHOMEPHOT'O 3aKOHA paclpeieIeH s

CrenmyeT OTMETHTbH, YTO IHOTPEIIHOCTH O(m, ) He
3aBHCST OT COOTHOLICHUS =G, /m, i 000HX 3aKo-
HOB pacnpezeneHus. CpaBHeHHe puc. 5 U 6 IOKa3bIBaET,
YTO OHM HE3HAYUTENIBHO OTJIMYAIOTCS MPHU OOJBIINX 3HA-
YeHUIX U, , I0ITOMY BhIpakeHue (12) WM ero ammpok-
cumanysa (13) MOXeT HPUMEHATbCS UL ONpeneTIeHUs
UCIIPaBIEHHOTO PE3y/IbTaTa M3MEPEHUs BEJUYUHBI M, :

m,

1010 (1,0047-0,0133 u, +0,0327 ug), o=10;
m, = (13)
m,
1020 (1,0003—0,0008 u,, +0,007 ug), o =20.
HeonpeeneHHocTs €ro UCIoNnb30Batus OymeT Oll-
PEETAThCS HEOPEENICHHOCTAMHE OLIEHKH M, OT U, .

3. BnusHue TpaHcchopmauum 3aKkoHa
pacnpeaeneHus Ha OLEeHKY cTaHaapT-
HOW HeonpeaeneHHOCTU U3MepeHns

OneHka CTaHAAPTHOW HEOINpeNeIeHHOCTH BeJu-
YHHBI X OMNpeneseTcs mo GopMmyie:

. j (x—m, ) -h(x)dx .

—00

(14)

Jnsi HOPMAJIBLHOr0 3aKOHA pacmpenesieHus
OlICHKa U, OyzeT paBHa:

(algx-m,)*
2 x-m )} T a2
u, = o J‘(X mx) e 2u;, dx =
In10v/2mu,, X
0 (Z_mz)z
2 2
N [(1072-m ) e 2% 4z, (15)
2nu, °
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3aBUCHMOCTh  CTaHAAPTHOW HEOMPEICTeHHOCTH
u, OT u,, paccuuTaHHas o ¢opmyiae (15) meronom
Momnre-Kapio, nokazana Ha puc. 7.

Uy
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Il
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6=20
/ 6-20.
0 1 2 3 4 U,

Puc. 7. 3aBUCUMOCTh CTaHIAPTHON HEONPEIETIEHHOCTH
u, OT U, /I HOPMAJIBHOTO 3aKOHA pacIpeeTIeH s

3aBUCUMOCTh U, OT U, I o = 20 MOXeT OBITh
anMpoKCUMHUPOBAHA BBIPAKEHUEM:
uy =0, 0492u§ +0,0479u, +0,0106.  (16)

,JIJ'IH PAaBHOMEPHOI0 3aKOHa pacrnpeacjacHuss
OILICHKa Uy MOXCET OBITh OInpeacicHa B ABHOM BUJIC!

o)

43u, In10

*
Jo —4m,m, x

X

(102\/§uz/a _10—2x/§uz
1/2
o0l pg-f +4m§(@uz/a)moﬂ )

3aBHCHMOCTb  CTAQHIAPTHON HEONpPEACICHHOCTH
u, OT u,, paccuutanHasg no ¢opmyne (17), nokaszana

Ha puc. 8.
3aBUCUMOCTh U, OT U, I o = 20 MOXeT OBITh
anMpoKCUMHUPOBAHA BBIPAKEHUEM:

u, =0,0381uZ +0,0725u, +0,0065.  (18)

BbiBOoAabI

B pe3ynbraTe NMpoBEACHHOTO HUCCIICAOBAHUS OBLIH
TIOJTYYEeHBI CIEAYIOIUE PE3YIIbTATHI:

1) momyd4eHsl BBIPAXXCHUS IS IDIOTHOCTEH BEpO-
SITHOCTH TpPaHC(HOPMUPOBAHHBIX HOPMAJIBLHOIO U PaB-

HOMEPHOT'O 3aKOHOB PACIPE/IC/ICHUS] BXOJIHBIX BETUYHH
pU HUX TpeoOpa3oBaHMU W3 JenuOen B aOCONIOTHBIE
BEITUYHHBI;

. ;

6=10
6=20 /
/-__—__'___—___,.—-—" .
0 1 2 3 4 z,

Puc. 8. 3aBucuMoCTh CTaHAAPTHON HEOIPEIEIEHHOCTH
u, OT U, JJIs paBHOMEPHOI'0 3aKOHA paclpeeeHus

2) TOKa3aHbl ACHMMETPUYHOCTh WM YyBEIHUYCHHAS
OCTPOBEPLIMHHOCT PE3YNbTUPYIOIIErO PacIpe/IeIeHIUs
OTHOCHTENBHO PACTIPEACICHHsT BXOMHON BETHINHbI IS
paccMaTpHBaEMbIX 3aKOHOB PACIIPEICICHHUS;

3) mpoBeneHa OIEHKA CMELICHNs] MaTeMaTHYeCKO-
TO OXKHIAHUsI TIPH MpeoOpa3oBaHuy U3 JIenuoen B abco-
JFOTHBIC BEJMYMHBI W TMOJYYCHBI BBIPAKCHHUS ISl €¢
KOPPEKIIHY;

4) mpoBezieHa OLICHKA CTAHIAPTHOW HeompeeseH-
HOCTH BBIXOJHOM BENUYHHBI TPH OPeOOpa3OBaHUH
BXOJHOW BENHUYUHBI U3 Jenuben B abCOTIOTHBIC BENH-
YHHBI, IPUBEICHBI AMPOKCUMHUPYIOIIHE BHIPAKCHHUS.
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TPAHC®OPMALIA 3AKOHIB PO3noaiy nia YAC NEPEPAXYBAHHA
PE3YINIbTATIB BUMIPIOBAHDb 3 JIOTAPU®MIYHUX OAUHULIb B ABCOJTIOTHI

LII. 3axapos, M.II. Ceprienxko, H.C. IlleBuenko,H.B. Illtedan

Posensioaromucs mpancgopmayis 3axonie po3noodiny nio 4ac nepepaxyeanisi pe3yabmamie sUMIpIOaHs 3 102apu@dmidHux
00unuyb ¢ abconomui. Hagoosimuvcs 3navenns excyecie ma acumempii mpancgopmosanux 3aKomie po3nodiny. JJocaioicyemocs
6NIUB 3AKOHY PO3NOOLTY 6XIOHOI 8eNUYUHU HA OYIHKU HEBU3HAYEHOCMI BUMIDIOBAHD.

Knrouogi cnosa: 3axon posnodiny, mpancgopmayis, neguznavenicmo 8uMiplogamns, oeyuoen.

TRANSFORMATION OF THE LAWS OF DISTRIBUTIONS DURING THE MEASURING RESULTS
RECALCULATION FROM LOGARITHMIC INTO ABSOLUTE UNITS

L.P. Zakharov, M.P. Sergienko, N.S. Shevchenko,N.V. Shtefan
Transformation of laws of distributions at recalculation of results of measurements from logarithmic units in the absolute is
considered. Values of kurtosis and sequences of the transformed laws of distributions are resulted. Influence of the law of distri-

bution of entrance value on estimations of measurements uncertainty is investigated.
Keywords: distribution law, transformation, uncertainty in measurement, decibel.
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