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PACYET HEOIIPEAEJIEHHOCTH BOCIIPOU3BOUMbIX 3HAYEHUI
JIMHEUHbBIX YCKOPEHHWMU IIPU ITPOBEJAEHUU ATTECTALIUHN
HEHTPOBEKHBIX MAIIIMH

Helicmeytowue dokymeHmbl 8 cghepe mMemporoaudeckoz2o obecriedeHus npednuckbiearom oueHusams
HeonpedeneHHOCMb usMepeHul. Tak kak 8 YkpauHe omcymcmeyem pearaMeHmuposaHHas mMemooduka
pacyema HeornpedeneHHocmMu npu ammecmayuu ucrbimamenbHo2o obopydoeaHusi, 8 OaHHOU cmambe
npedrnoxeHa memoduka pacdyema HeornpedesieHHOCMuU U3MepeHuli npu ammecmauuu ueHmpobexxHol ma-
WUHbI, Komopas ucronb3yemcs 0n eocripou3dsedeHusi ¢ mpebyemMol mMOYHOCMbO 3a0aHHO20 3HavYeHUs
JIUHelHO20 yCKopeHUsl, MOCMOSIHHO Oelicmeyowe20 Ha spalwjarowulicss eMecme ¢ pomopoM UCTbImyemMbI
y3en. lNpednoxeHHass MmemodOuka npuMmeHuMa 05151 UeHmMpPObEeXHbIX MalUH, Orsi KOMOopbIX 3HaYeHUs! 80C-
rpou38oOUMbIX STUHEUHbIX YCKOPeHUl onpedesisiomcsi no pesyibmamam U3MepeHUsl yerioeoll ckopocmu
gpaueHusi pomopa UeHmpobexxHol MawuHb! U paduanbHOo20 paccmosiHus om npodosibHol ocu pomopa 00
3adaHHOU mMOYKU ucrnbimyemoeo y3na. B kayecmee UCXOOHbIX OaHHbLIX UCMOMb3YHOMCs pe3ynbmamai
HabnrodeHud, nosyYyaemble MpU MHO20KpamHbIX 80crpoussedeHusx mpebyembix 3HaqyeHul JIUHEeUHbIX
YCKOpEeHUU, a makxe 3Ha4YeHusi roepewHocmu unu HeornpedeneHHocmel usmepeHuli cpedcme usmepu-
mesibHOU MEXHUKU, UCMOMb3yeMbiX npu rnposedeHUU KOHMPOIs yaroeoll ckopocmu epauieHusi u paduarib-
HO20 paccmosiHUsI C y4emom e8kiada Kaxx0o20 U3 u3MepsieMbiX rnapamempos 8 orpedesieHHoe 3HayeHue
JIUHelHo20 yckopeHus. pusedeHHbili 8 cmambe pacdem daem OUEHKYy uUHmepeana 3HadyeHul JIUHEeUHbIX
YCKOpeHuUU, Komopble C yCcmaHO8IeHHOU 8epOsIMHOCMbI0 Mo2ym b6bimb 060CHO8aHHO MPUNUCaHb! 80CIPO-
u3800UMOMY pPU ammecmauyuu yeHmpobexHol MawuHbl 3a0aHHOMY 3Ha4YeHUt0 STUHEUHO20 YCKOPEHUS.
lNpueedeHbl pacyemHbie hopMysibl O OUEHKU COCMAassitouux HeorpederneHHOCMU 80CrpouU3800UMbIX
3HayYeHul nUHeUHbIX YyCKOpeHUl u OaHbl pekomeHOauuu no rnpedcmaesneHuto brodxxema HeornpedesieHHO-
cmu.

KnioueBble cnoBa: pacluMpeHHas HeonpeaeneHHOCTb, CTaHAapTHas HeonpeaeneHHoCcTb, koadduun-
€HT YyBCTBUTEJNIbHOCTW, BKNa HeonpeaeneHHoOCTn namepeHnad, 4actotomep.

YHuHHi BokymeHmu y cebepi MmemponoeidyHo20 3abe3neyeHHs1 Npunucytoms OUiH8amu Hegu3Ha4yeHicme
sumiprogaHb. OcCKinbKU 8 YKpaiHi Hemae peariaMeHmogaHoi MemoduKu po3paxyHKy HeesuaHadyeHocmi nid Yac
amecmauji sunpobysanbHO20 ycmamkKyg8aHHs, y uili cmammi 3anporoHo8aHO MemoOuUKy pPo3paxyHKy Hegu-
3Ha4YyeHocmi suMmiptogaHb nid Yac amecmauii 8i0UeHMPO8OI MawWUHU, SIKy eukopucmosytome 0551 8i0meo-
PEHHS 3 HEObXIOHOK MOYHICMI0 3a0aH020 3HaYeHHS NiHIUHO20 MPUCKOPEHHS, W0 nocmilHo die Ha surpoby-
gaHuli 8y30s1, sikuli obepmaembCcsi pa3oM 3 pOMOPOM. 3arnporioHosaHa Memoduka Onsi 8iOUeHmMpPo8UX Ma-
WUH, 0ns IKUX 3Ha4YeHHs1 8idmeoptosaHUX MiHIUHUX MPUCKOPEeHb 8U3HaYaomb 3a pe3yrbmamamu euMipio-
8aHHs1 Kymoeoi weudkocmi obepmaHHs pomopa eidueHmpoe8oi MawuHuU ma padianbHoi 8idcmaHi 8i0 no3do-
8XHbOI oci pomopa Ao 3adaHoi moyku eurpobysaHo20 8y3na. 5K 8UXIOHI OaHi suKopucmaHo pesyrnbmamu
criocmepexeHb, odepxysaHi nid 4ac 6bazamopasoeux 8idmeopeHb HeObXiOHUX 3HayeHb IiHIUHUX MPUCKOo-
PEHb, @ MaKoXx 3Ha4yeHHs noxubku abo HeesusHa4deHocmel suMiprto8aHb 3acobie 8UMIpPO8aribHOI MEeXHIKU,
8UKOpUCMoBy8aHUX i@ Yac KOHMPOJI0 Kymogoi weudkocmi obepmaHHsi ma padianbHoi eidcmaHi, epaxo-
8YHOYU BHECOK KOXHO20 3 8UMIPIOBaAHUX rnapamempie y 8usHa4yeHe 3Ha4YeHHs JliHiIHO20 MpUCKOpeHHs. Hase-
OeHul y cmammi po3paxyHOK OUIHIOE iHmepesas 3Ha4yeHb JIiHIUHUX MPUCKOPEeHb, SIKi 3 YCmMaHO81eHO0 LiMOo8i-
PpHicmMoo MoxXymb 6ymu obrpyHmoesaHo ripunucaHi eidmeoptogaHoMy rid 4ac amecmauii 8i0ueHmpoeoi ma-
WUHU 3adaHoMy 3Ha4YeHHK JliHIUHO20 MPUCKOPEHHS. HasedeHO po3paxyHKosi ¢popmysiu O OUiHKO8aHHS
8i0mMeopro8aHux 3Ha4YeHb NiHIUHUX MPUCKOPEHb, W0 CMaHoB8/IsImb Heau3Ha4YeHocmi, i HaGaHO pekomeHOauji
w000 nodaHHs 6rodxemy HegU3Ha4YeHOoCMI.

KnrouoBi cnoBa: poslmpeHa HeBU3HaAYEHICTb, CTaHAapTHa HEeBU3HAYEHICTb, KoeilieHT 4YyTnuMBOCTI,
BHECOK HEBM3HAYEHOCTi BUMIPIOBAHHS, 4aCTOTOMIp.

Applicable documents on metrological assurance regulate the estimation of measurement uncertainty. In
Ukraine there is no regulative methodology for uncertainty calculation when certificating test equipment that
causes the necessity of its definition. This article offers the methodology for uncertainty calculation when cer-
tificating a centrifugal machine that is used to reproduce precisely the given value of linear acceleration that
permanently acts on a tested unit spinning together with a rotor. The offered methodology for uncertainty
calculation is applicable to centrifugal machines, for which numerical values of reproducible linear accelera-
tion are determined by results of calculations of the centrifugal machine's rotor angular velocity and radial
distance from rotor's longitudinal axis to the given point of the tested unit. Initial data used were results of
observation obtained after multiple reproductions of the given values of linear acceleration as well as numer-
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ical values of errors and measurement uncertainties of measuring equipment that was used when monitoring
the rotary angular velocity and radial distance considering the contribution of each measurable parameter to
a certain value of linear acceleration. The calculation given in the article estimates the limit of linear accelera-
tions that can be attributed with established probability to the given value of linear acceleration reproduced
when certificating the centrifugal machine. The design formulae are given to estimate the uncertainty com-
ponents of the reproducible values of linear accelerations and the recommendations are given to present the

uncertainty budget.

Keywords: extended uncertainty, standard uncertainty, sensitivity coefficient, measurement uncertainty

contribution, frequency meter.

BBenenue

Hcneitatenbaoe  obopymoBanue  (MO)
HpeACTaBIsieT cOo00M TEXHUYECKOE YCTpPOM-
CTBO, IPEJHA3HAYEHHOE ISl HOPMUPOBAHHOTO
BOCIIPOU3BEICHUSI YCIOBUNA UCTIBITAHUH.

Atrtecranuu nomnexut MO, Bocmpousso-
Jsilllee HOPMHMPOBAHHBIE BHELIHME BO3JEH-
cTBytouie (akropel u (WIM) Harpy3KH.
Ona npoBOAMTCS € LENbIO ONpPEeeHHUs] HOp-
MHUPOBAaHHBIX TOYHOCTHBIX XapaKTEPUCTHUK
000pyI0BaHUs, UX COOTBETCTBUS TPeOOBaHM-
M HOPMATHBHO-TEXHUYECKOW TOKyMEHTaLUU
U YCTaHOBJIEHUS MPHUTOJHOCTUH 000pYyIOBaHUSA
K 9KcrutyaTanuu [ 1].

[Tpy oneHMBAHUU TOYHOCTHBIX XapaKTepH-
ctuk MO Moryt ucnosiab30BaThCsl TEPMHUHOIO-
TUsl ¥ TOJXOABI, CBSI3aHHBIE KaK C IOHATHEM
«HEONPEJEICHHOCTH», TaK U C TIOHATUEM
«XapaKTEepPUCTUKHU NOrpenIHocTH» [2]. B HacTo-
AIed cTaTbe M3JI0KEH IOJXOJ, CBS3aHHBIN
C IOHATHEM «HEOIIPEIETIEHHOCTI Y.

ITocTanoBKa 3aga4u

B nacTosiiiee Bpemsi B YKpanHe OTCYTCTBY-
€T HallMOHaJbHAasi HOpMaTHUBHas 0a3a, B KOTO-
poit Obl1a OBl OIpenesieHa METOAONIOT U Olle-
HUBAHUSI HEOIPEIEICHHOCTH BOCHPOU3BOIH-
MBIX 3HAUYEHHMU HCIBITATEIBbHBIX BO3ACHCTBUMU
npu arrecranuu MO.

ba3oBbIil anropuT™ pacuera HeOmpeeseH-
HOCTH W3MEPEHHI TPH TMPOBEACHUHU aTTecTa-
1uu npuBeneH B [3]. HeoOxoaumo Takke ydu-
THIBaTh crHenuduueckue OCOOCHHOCTH OIpe-
JIeJIeHUs] 3HAYeHUs! BOCIIPOM3BOJIMMOIO UCIIBI-
TaTEIILHOTO BO3JACHCTBUS.

Jns cobmonenus TpeOoBaHUM JeicTBYO-
miero 3akoHa YKpauHbl [4] HEOOXOIUMO TIPO-
BOJUTH OLIEHKY MOTPEIIHOCTH WM HEeompese-
JIEHHOCTH U3MEPEHUM.

Crnermanmuctsl [Tl «Kb «¥OxHoe» BHeaps-
IOT MOHATUE «HEONPEAECIEHHOCTh» B TEXHHUYE-
CKYIO JIOKYMEHTALINIO, PEyCMaTPUBAIOLYIO
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HCIIOJIb30BAHUE  CPEICTB  M3MEPUTEIbHON
texuuku 1 MO. B nanHoii crarbe npecrapieH
pacyeTr pacIIMPEHHONM OTHOCHUTENIbHOM He-
ONPEAECIEHHOCTA BOCHPOU3BEICHUS JIMHEHU-
HBIX YCKOPEHUH MpHU MPOBEICHUM aTTECTALIMU
EHTPOOEIKHBIX MAIIIKH.

H310:keHHE OCHOBHOIO MaTepHaJia

[lenTpoOe)xHbIE MalIMHBI MpPEJHA3HAYECHbI
JUI TIPOBEPKH CIIOCOOHOCTH HCHBITYEMOTO
y31a MPOTUBOCTOSATH pa3pyllalolieMy JAei-
CTBUIO JIMHEHHOIO YCKOPEHHS U COXPaHATh
paboTOCIIOCOOHOCTh U TEXHUYECKUE XapaKTe-
PUCTHKHU TOcie (IIPU MCIBITAHUSIX Ha MpOd-
HOCTb WJIM YCTOMYMBOCTb) HWJIM BO BpeEMs
JICHCTBHSI JINHEWHOIO YCKOPEHUS, IapameTphl
KOTOpPOTO yKa3aHbl B MPOrpaMME HCIBITAHUH,
TEXHUYECKOM 33/JIaHUM WM TEXHUYECKHX
YCIIOBUSIX.

3HaueHUE JIMHEHHOTO YCKOPEHMsI, Halpas-
JEHUE W TPOJOJDKUTENBHOCTh €ro BO3ZCH-
CTBUS, XapaKTEp U3MEHEHUs OrOBapUBaIOTCS
B TEXHMUYECKUX YCJIOBHAX W Iporpammax Hc-
ObITaHUN y370B. BbIOOp mapameTpoB JuHEH-
HOTO YCKOPEHHs 3aBHCHT OT Ha3HAYCHUS
UCIBITYEMOIO y3J1a, MECTA €r0 YCTaHOBKH Ha
U3JIEIIMM U YCIOBHH 3Kcrulyarauuu. Ompene-
JSIFOIIMMU TP BBIOOpE MapamMeTpoB JIMHEHHO-
IO YCKOPEHHUs ABISIOTCS TPeOOBaHUS K MPOY-
HOCTHBIM  XapaKTEPUCTUKaM  HCIBITYEMOTO
y3/1a U CTaOWIBHOCTh €ro KOHTPOJIUPYEMBIX
napameTpos [5].

HcnplTyemslil y3e1 3aKpeIuIIOT Ha pOTOpe
HEHTPOOESKHOM MAITMHBI IPH MOMOILHU CIIEIH-
aJIbHOM ocHAcTKU. /[y11 ypaBHOBEIIMBAHUS PO-
TOpa IPH €ro BPALICHUH 3aKPEIIAIOT SKBUBaA-
JICHTHBI IPOTUBOBEC HA IPOTUBOIOJIOKHOU
CTOpPOHE POTOpA.

CTpykTypHas cxema BOCIPOU3BEACHUS
ucnonszyeMoit Ha I'TI «Kb «tOsxHO€» 1eHTpo-
OEXHOH  MaIIMHOW  3aJaHHBIX 3HAYECHUH
JIMHEMHBIX YCKOPEHHI TpUBEIeHa Ha puC. 1.
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Puc. 1. CtpykrypHas cxema:

1 — myneT ynpaBneHus; 2 — >IEKTPUIECKUN IBUTATENb;
3 — UCTOYHUK CBeTa; 4 — TUCK-MOIyIsTOp ¢ 60
OTBEPCTUAMH; 5 — POTOMPHUEMHHK; 6 — 11aTta GopMu-
POBaHMS UMIIYJIECOB; 7 — 4aCTOTOMEP; 8 — poTOp;

9 — ucnerryemsrii y3en; 10 — mpotuBosec

JInHeliHOE yCKOpEHME a B 3aJaHHON TOYKE Me-
CTa YCTAHOBKH HCIIBITYEMOI'O y3Ja BOCIIPOM3-
BOJAUTCA IIyTEM 3aJaHusi TpeOyeMoro Kojauue-
cTBa N 00OpPOTOB POTOpa LIEHTPOOEKHOHN Ma-
LIMHBI B MUHYTY C IIOMOUIBIO 3JIEKTPUUECKOTO
JIBUTATENs, U3MEPSAEMOI0 € ITOMOIIBI YaCTO-
ToMepa Oiarogapsi TOMy, YTO KOHCTPYKTUBHOE
VCIIOJIHEHUE U3MEPUTENIBHOIO KaHAJIA KOJIMYe-
cTBa 000OpOTOB pOTOpa B MUHYTY N oOecre-
YMBACT IOJyYEHUE BBIXOJHOIO CHUTHAJa Ya-
croroit | 'l mpu ckOpoOCTH BpallleHUsI poTopa
1 o06/mun. IlpeaBaputenbHO ompenaensercs
pacctosHue R OT ocu BpaiieHusi poropa 10
3alaHHOM TOYKM MECTa YCTaHOBKM MCIIBITYE-
MOTO y3Ja.

3HAUeHUE JIMHEHHOrO YCKOPEHMS IS
paccMaTpuBaeMON CXEMBI OIpEAeNsIeTcs Mo

bopmyne
2
a= (”—”j R, (1)
30

rie a — IMHEifHOe yCKopeHne, M/c%; N — KOJH-
4ecTBO 00OpOTOB pOTOpa  IIEHTPOOEKHOU
MallMHBl B MUHYTY; R — m3Mmepsiemoe paau-
aJIbHOE PAaCCTOSTHUE, M.

Jnst pacyeTa paciupeHHONW OTHOCUTEIIBHOM
HEONPEIETICHHOCTH BOCIHPOU3BOAUMBIX  JIH-
HEWHBIX YCKOPEHHI 3aJa€TCs HE MEHEEe ISTH
pa3 KOJIM4YecTBO 00OPOTOB POTOpa B MHUHYTY,
onpenensiemoe u3 (1). Pesymprarel skcmepu-
MEHTAJbHBIX MCCJIEIOBAaHUM TOMAJIEKAT UC-
MIPABJICHUIO ITyTeM BHECeHHs mompaBok. [Ipo-
1ie/lypa BHECEHUS MONPABOK MpuBecHa B [6].

CraHgapTHas HEONPEEICHHOCTh MO TUIY A
(ompegensiemasl Kak CpeJHEE KBaJIpaTHYECKOE

OTKJIOHEHHUE CPETHETr0 apHu(PMETHYECKOTO 3Ha-
YeHUsI Ppe3yJIbTaTOB H3MEPEHUii), 00yCIIOB-
JeHHass pa30pocoM TNOKa3aHWU YacTOTOMEpa
IIPU BBIMTOJIHEHUM MHOTOKPATHBIX H3MEPEHHUIA,

rae M — KOJIHMYECTBO PE3yIbTaTOB Ha6J'IIOI[e-

HU; @; — WCHPAaBIICHHBIA PE3YJIBTAT |-TOrO
U3MEpPEHUs; a — MWCIPABICHHOE CpegHee
apu(MeTHYEeCKOe  3HAYCHHE  pe3yJbTaToB
U3MEPECHUM.

CranzapTHasi HEONpPENENEHHOCTh 0 THUILY
B (ompenensiemas mr00bIM APYTEM CIIOCOOOM)

yacroromepa Ug(N) BbyuciseTcs no Gopmy-

ae (2) unu (3) B 3aBHCUMOCTH OT MMEIOIIUXCS
HCXOJIHBIX JIAHHBIX

U r
ug(n) = kf ; 2
(n) Afl’
ug (n) = —=,
V3 3)
rae U, — 3HadeHHe pacmMpeHHOH Heompese-

JIEHHOCTH 4acToToMepa (U3 cepTu(uKara ero
KaTMOpOBKH); K — K03 HIMEeHT oxBaTa HpH
JoBepuTeNbHOM BepostHocTH P = 0,95 (u3 cep-

TU(UKaTa KaauOpOBKHM); A a0couoTHas

HOTPEIIHOCTh YaCTOTOMEDA.

CraHgapTHasi HEOMPEIEIEHHOCTh 1Mo THUIy B
M3MEpUTENs pagualbHOro paccrosHus Ug(R)
BhruucisieTcs mo popmyie (4) nim (5)

Ur .
UB(R):?1 (4)
ug (R) =5z, )

rae U, — 3HaueHMe pacIIMpPEHHOW Heompese-
JICHHOCTH M3MEPHUTENS PaJualbHOIO paccTos-
HUsL (M3 cepTUdHKATa €ro KaJluOpPOBKH);
A, — abcomoTHasg MOrPEIIHOCTh U3MEPHTEIIS
panuaibHOTO PACCTOSHUS.

CrannapTHasi HEONPEAEIEHHOCTD 10 THITy B,

OOyCIIOBIIEHHAs] JIMCKPETHOCThIO O, TOKa3a-

HUI yacToTomMepa Ug, (N),
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CranpapTHas HEONPENEICHHOCTh MO THUITY
B, oOycnoBieHHas neHoit genenus d, u3Mme-

pUTEISI paAuaIbHOrO paccTosHUA Ugy (R) ,

Uaa (R) = 2"@ .

KoadduumeHT 4yBCTBUTENTFHOCTH HEOIIpe-
JIETICHHOCTH BOCIIPOM3BOAMMBIX 3HAUECHHH JIN-
HEUHBIX YCKOPEHUH K HEOIPEIEICHHOCTH 3a-
JlaHus guciaa 000poTOB poTopa

2

oa T

¢, =—=2Rn —

on 30
Koa(hummeHT 4yBCTBUTEIBHOCTH HEOIPE-
JEIEHHOCTH  BOCIPOM3BOAMMBIX — 3HAYEHUI

JIMHEWUHBIX YCKOPEHHH K HEONPEAECIEHHOCTH
U3MEPEHHS] PACCTOSIHUSA OT OCH poOTOpa [0
TOYKH B MECTE YCTAHOBKH MCIIBITYEMOTO y3J1a

oa ,zmng,
Cr=—=(52)""
oR 30
BKJ‘IaL[ HCOIIPCACICHHOCTH HU3MCPCHUA Ya-
CTOTBI 00OPOTOB POTOpa MO TUITY A B HEOIpe-

JICJIEHHOCTh BOCIIPOM3BOJUMBIX 3HAYEHUH JIH-
HEHHBIX YCKOPEHUHN

unA(a) = Cn uA(n) '

Bxnag HeonpeneneHHOCTH U3MEpPEHNs YuC-
Ja 0O6OpOTOB poTOopa B MHHYTY Ho tunmy B
B HEONPENEIECHHOCTh  BOCIPOU3BOJHMMBIX
3HAYECHU JINHEWHBIX YCKOPEHUN

Upg (@) = C, Ug ().

Bxnan HeolpeneneHHoCTH U3MepeHus pac-
CTOSIHUSL OT OCH pOTOpa IO TOYKHM B MECTE
YCTAaHOBKH HCIBITYEMOI'O y3ia o Tuny B B
HEONPEIEIECHHOCTh BOCIIPOM3BOINMBIX 3HAaUe-
HUU JTUHENHBIX YCKOPEHUI

Ugg (@) = Cr U5 (R).

Bknax HeonpeneneHHOCTH JMCKPETHOCTH

[IOKa3aHUM 4acTOTOMEpa I10 TUIly B B Heolpe-

JIEJICHHOCTh BOCIPOU3BOJAMMBIX 3HAUYECHUM JIH-
HEUHBIX YCKOPEHMI

Upgq (a) = C, Ugy (n) .

Bxiiag HeonpeneneHHOCTH LIEHBI JICIICHUs
U3MEPUTEII PAJUAIBHOIO PAaCCTOSHUA 110 THU-
ny B B HeonpeneneHHOCTh BOCIIPOU3BOIUMBIX
3HAYECHUN JIMHEHUHBIX YCKOPEHUN

Urgg (@)= CrUgq (R).

CymmapHas crangapTHast HEONPEIEICHHOCTD
BOCIIPOM3BOJUMBIX ~ 3HAQUYEHMM  JIMHEHMHBIX
YCKOpPEHHI

U, (2) = /U, () + U2 (2) + UZg (8) + Uy (2) + UZgy (2).

Pacmmpennass oTHocHTENnbHas Heolpeze-
JIEHHOCTb BOCIIPOM3BOJMMBIX 3HAYCHUM JIH-
HEHHBIX YCKOPEHUH LIEHTPOOEKHOM MaIIMHOM

k-u, (a)-100%
L P=0,95.

U@)=
i

bromkeT HeompeneleHHOCTH IPHU aTTecTa-
UM LEHTPOOEXKHBIX MAalIMH COCTOUT U3
CIIEIYIOIINX ITapaMeTpPOB:
3HaYEHUH BXOJHBIX BEJIUYMH;
CTaHJApTHOW HEOINPEAEICHHOCTH IO
THY A;
CTaHJApPTHBIX HEONPEICIEHHOCTEH II0
tuny B;
K023(pPpHUILIMEHTOB UyBCTBUTEIBHOCTH;
BKJIQJIOB COCTAaBISIOIIMX B PaCIIUPEH-
HYIO HEOIPEIEICHHOCT;
BOCHPOU3BOJIUMON BETUUUHBI;
BOCIIPOM3BEICHHON BEJIMYNHBI,
CyMMapHOW CTaHAApPTHOM HeoIpese-
JIEHHOCTH;
koa¢dureHTa oxBara,
pacIIipeHHON HEONPEAEIEHHOCTH.

Bbroker HeonpeneneHHOCTH

R
s by = g
<
= 2 = - 5|8 | E&| 8| _¢
g Ng = O = 5 9%0 = jer] = 9 i )
< ) s 9 I O ©] S jor =5 9 5 < 9
= = I < = E M 0 @ ® T I E Y O = = T =
=) E B g £ = 5 5 I 21 =5E T = = I I
3] a Q a o = = n o0 o a5 L =~ O e} o O
= g8 55§ e EES 23 ZE| 28| & g8
= = 5 ) Q = 53 = = =6
g Lo o L 0o o L= 8%@ 249 %3 g0 =) g o
5| 5§ EF 5 B E g5 s E e ER| 2B & @ 2F
ol © O a 5 & o S s -
% 3 S = 2 S n 9 o 3 s 3 8 3
m Js= o =) 2 o [aa) m S @ o o
m > 4
O

n UA(n) UB (n) qu (n) cn unA (a) unB (a) uan (a) ,

al a u@ | k| U()
R - Us(R) [Ugg(R) | g Ugg (3) Uggq (8)

152




Kocmuueckas mexnuuxa. Pakemmnoe goopyacenue. Space Technology. Missile Armaments. 2019. Bun. 1 (117)

Bromxer HeompeneneHHOCTH BOCIPOU3BO-
JUMBIX IEHTPOOEKHON MAIMHON 3HAYCHUI
JMHEWHBIX YCKOPEHUI TIPUBE/ICH B TaOJIHLIE.

Pe3ynpTarhl arrecranuum  LEHTPOOEKHOU
MaIluHbl 0QOPMIISIOTCS B BUJIE TaOIHIIbI, TIe
IIPUBOJATCS 3HAYEHUS PACIIUPEHHON OTHOCH-
TEJIbHON HEOIPEAEICHHOCTH IJIs KaXI0l HcC-
CJIEJOBAaHHON TOYKHM JMana3oHa BOCIPOU3BO-
JUMBIX JIMHEWHBIX YCKOPEHUH C YyKa3aHUEM
ko3 duimenta oxpara

BriBOA

Pa3zpaOoTanHas MeToJIuKa pacueTa pacuiu-
PEHHOM OTHOCHUTEJIBHOW HEOIPEIAECICHHOCTH
BOCIIPOU3BOAMMBIX LEHTPOOEKHOW MallnHON
3HAQYECHUN JIMHEHHBIX YCKOPEHHU IT03BOJISAET
OLICHMBATh MHTEpPBal 3HAYCHUM JIMHEHHBIX
YCKOPEHUH, KOTOPBIM C YCTAHOBJIICHHOW JIOBE-
PUTEIBHON BEPOSITHOCTBIO MOXKET ObITh 000C-
HOBAaHHO IIPUIMCAH KaKIOMY BOCIIPOM3BOJH-
MOMY IIpH aTTeCTalluH LEHTPOOSKHOM Mallu-
HbI 3HaYEHUIO JJMHEHHOTO YCKOPEHMS.

153

CnHcoK MCI0/Ib30BAHHOM JTUTEPATyPHI

1. TOCT 24555. Ilopsmok arrecranuu
UCIIBITATEIPHOTO 00opynoBanus. OCHOBHBIE
nonoxeuus. — Beexn. 27.01.81. — M.: ['occran-
napt, 1982. — 12 c.

2. https://www.twirpx.com/file/1791976.

3. Guide to the Expression of Uncertainti
in Measurement: 1SO. — Geneva, 1993. — 101 p.

4. 3akon VYkpainn «IIpo merposorito
Ta METPOJIOTIUHY AIsUTBHICTEY// Bimom. Bepxos-
Hoi Pamu (BBP). — 2014. — Ne 30. — Ct.1008.

5. Jymmumesa O. M. u ap. DKcnepuMeH-
TajgbHasg OTpabOTKa arperaToB aBTOMAaTHUKHU U
CUCTEeM JieTaTeNbHbIX anmapatos/ [lox oOm.
pen. a. T. H. A. B. [lertapesa. — [{nenpomner-
poBck: 'l «Kb «tOxnoe» um. M. K. fnre-
as», 2013. — 208 c.

6. bonmapp M. A. m ap. Meroxonorus
OIICHUBAHMSI HEONPEICIECHHOCTH W3MEPEHUI
IpU TMPOBEICHUU aTTECTAllMM CPEJICTB H3Me-
putenbHON TexHuKH//Kocmuueckass TexXHHKA.

PaketHoe Boopyxenue: CO. Hayd. - TEXH. CT. —
2017. — Bpi. 1. - C. 3—7.

Cratpst moctyrmmna 21.06.2018


https://www.twirpx.com/file/1791976

