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OTBPAKOBKA I'PYEBIX OLLIMEOK W3MEPEHUMN
B IPOTPAMMHOM KOMILIEKCE «POCCHSA —BEJIAPYCh»
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Bnepeuie paccmampugaemcs 6ONPOC ¥ peulend 3a0asa 6bIYUCTeH U haKmusecKkoli moYHOCMY usMeperuil
no pesyneomamam mamemamudeckoti obpabomkyu uIMepeHHbIX 8enUNUH. 3adaya peuieHa 06yMa cnocobamu:
JUHEtHbIM (8 nPedCMasnieMoM HaMu UCCIe00BAHUY 3mom cnocob Hasean ITonoykum Memooom), pearuzoean-
HbIM 8 RPOZPAMMHOM Kommnekce «Poccust — Benapycey, u HERUHElHbIM, PACCMOMPEHHBIM U anpobuposanneim €
Honoykom ynugepcumeme ewye ¢ 2003 200y.

HepBoiif (JinReiHBIN) MeTOA BIYHCIEHHS PaKTHYECKOH TOYHOCTH H3MepeHrH

10 pe3y/JIbTATAM MaTeMaTH4ecKoi 06paGoTKH JKcIepHMERTA

Arot crocob paspaboTaH, OCHOBEIRasACH Ha Tpydax akamemnka IO.B. Jiunavka, npogeccopos K.JI. Ipo-
soposa, B.I'. Konycoga, I".B. Maxaposa, 10.1. Mapxy3e, B.A. Koyrus, M.Jl. T'epacimenxo, A.B. Xne6uuxosa,
3.M. IOpmanckoro 1 MHOTHX ApyTux. B mueefinoM cnocoGe 3a10eHbl CIELXYIOMME BO3MOKHOCTH: OTICKHBA-
€Tcs He JONYCK Ha NONPABKH M3 YPABHMBAHWSA, a BHIMOJHAETCA HOUCK (HAKTHIESCKOM TOYHOCTH CaMHX H3MEpe-
HUMH, MO KOTOPOM MOXHO CYAUTh O KauecTBE BHINOIHCHHBIX H3MEpPEHHH; 3Mech Cpa3y y3HaeM, TAC HaXOHAICH
rpy0Obie H3Mepenns, a Tie KayeCTBeHHBIC HA6IIOACHNA; He HYKHBI CBEJCHHA O TOYHOCTH BBIIONHEHHBIX H3ME-
peHMii mepen MaTeMarmueckol o6paboTkoif; He TpebyeTcs 3HaTh HH 3aKOHA paclpenecncHHA OMMOOK M3IMEpe-
HHH, HH KBaHTHIA ¢, 3aBHCALIETO OT YPOBHA 3HAYMMOCTH.

s oTGpakoBky rpy6o OIMMGOTHBIX M3MEPEHHI MPH HCTIONb30BaHRH NapaMETPHYECKOTO criocoba ypas-
HHMBaHUA HaydHOU O6IMIECTBEHHOCTBIO PEKOMEHyeTCA NPMMEHATS KpuTepui [1]

v

1

Oy,

>t, ¢))

rae ¥, — nomnpaBka B H3MEPEHHE H3 YDaBHUBAHHSA; G, ~ CTAHAZPT COOTBETCTBYIOWIEH IOTPABKH; { — KBAHTHIIB,

3aBUCSAINMH OT YPOBHA 3HAYHMOCTH.

B [2] npemnaraercs cnenyromasd MeTomHka oTOpakoBkn. Eciu HepaBeHcTBy (1) yHOBIETBOPSIOT He-
CKOJIBKO TIONIPaBOK, OAHO rpy6oe w3Mepenue ¢ Haubonbmed HOPMMPOBAHHOMN moOTpaBKoi, BXOAAMICH clieBa B
HepaBeucTBO (1), HCKINOYAOT, MPONoIDKas oTOPakoBKY HO TeX IOp, IOKa METOAOM IOCNeN0BaTeTbHO 06pa-
60Tk He OyIyT yAareHbl Bce rpybo ommbounsie H3MEpeHns. JTa METOJUKa HaJeXHO BHIMOIHAET OTOPaKOBKY
rpy0Obix omnbox w3MepeHHit 1 06o6mena B [3] Ha cmydalf, Kora MOTPeMHOCTH H3MEPEHHH NMOAIMHEHD! pa3-
JUYHBIM 3aKOHAM PacHpeleNieHus, OTIHIHBIM OT HOPMAILHOTo. OJHAKO MBI HE CIICIIHIM BHEAPITH METOIMKY,
H3IOKEHHYIO B [2], B reoaeandecKoe NPOM3BOACTBO, HamnpuMep, B «KomiekcHyto nporpammy» KJI. IIpoBoposa
u B.A. Munikesuya, 110 ClIeAyIOMMM coo0pakeHHIM:

1) «xoMmiexcHas nporpamMmay Io3BoiseT o0pabareisats 10 300 myHKTOB reoaesnueckoi cetu u 2500 u3-
MepeHuit. Ecim A0MycTHTR, 9T0 B 06paboTky BoHET 60mbmoe KoMHIecTBO rpy60 OIMMGOTHAIX H3MepeHHid, TO fa-
e BBICOKOCKOPOCTHEIE MEPCOHAMBHBIC KOMITBIOTEPHl HE CMOTYT BBITIONHHTL 00paboTKy 32 mpHeMieMoe BpeMms,
TOCKOJIBKY IIPOM3BOJICTBCHHEIE OOBEKTHI peIKo 00X0aaTCs Ge3 01GpaKoBKH IPYGEIX OIIHGOK B HCXOAHBIX JAHHDIX;

2) BenuwYHHY G, MOXHO BHIYHMCIHTH C HCONB30BanueM popmynst FO.B. Jlunnnka [4, c. 15):

K, =(E-AF)-P7, @
rie E,, — eNMHMYHAs MAaTpHua; A, . — MaTpHUA KO3(QOHIMEHTOB NapaMeTpHuecKHX YpaBHEHWil TONpaBOK;
Foo=(4"PAY" A'P; P, = diag (iz

0-1

N — KOJIM9eCTBO BBINOJHEHHEIX M3MepeHult; I~ YHuClIO mapaMeTpoB.

J — MaTpHIid BECOB H3MEPEHHH; O,— CTAHAAPT. i~TOTO H3MEpEeHHs;
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JlraroHanbHbIE 3EMEHTBI MATPUIBI K, CyTh AHUCIEPCHH, HOITOMY

oy, =Ky, . 3)

i

He’xpyzmo 3aMCTUTDH, ITO BEINYHHA C v, 33aBHUCHUT OT IIPHHATEIX 0 YpaBHHBAHKA CTAaHAApPTOB mmepe}mﬁ ;.

Ecimu cTanxapThl M3JIMIIHE Majbl, 9TO XapaKTepHO UM NPOU3BOJICTBCHHUKOB, 3aBHIIAIOMMX XapaKTepH-
CTHKM TOYHOCTH BBINOTHEHHBIX MMH K3Meperui, To coryracHo (1)-(3) Gyaer 3abpakoBaHO GONBINOE KOJIHIECTBO
H3MepEHHH, 9TO NpUBeST K ey Gojiee ATHTETBHOMY Ipoueccy 06paboTKH, TeM CaMBIM OTPHIIATENLHO CKaXeT-
CA [pH HCHOJNB30BaHHH IIPOTPAMMEI C JaHHBIM aIrOpHTMOM. ECJIN ke O, YBEHIHTh, TO 110 H3JIOXKEHHO BBIIIE

MeTouKe rpy6o omuGoTHEIe H3MepeHKs MOryT OKa3aThCa He 0TOpaKOBaHHBIMH.
JlokaxeM, 910 MaTpuly KodQQUUUEHTOB YCIOBHBX ypaBHeHuii B MOXHO BBITHCAHTD 110 MaTpHLE KO-
s>¢PpUnreHTOB NapaMeTpUIECKHUX ypaBHeHHIt nolpaBok A 1o dhopMye

B*=E-AF, )

H Matpuua B*, kak u Matprna B, MoxeT GbITh TIPIMeHeHa Ui BRIYHCAEHUA JONYCKa Ha MONYYEHHYIO U3 Ypas-

HUMBaHMS IIOIPABKY B [-TO¢ U3MEPEHHE:
N
() o= f\/Z(b*)f 9 ®)
i=1

TOYHO TakK XK€, KaK B KOPpPCIaTHOM croco0e YPaBHMBaHUA, BRIYHC/IAIOT I0ITyCTHMOC 3HATCHHUS cBOOOIHOTO Wie-

Ha YCJIOBHOT'O0 YPAaBHCHMA
‘ N
W =t .57 -0 ©)
i=l

BA=0. M

D70 paBeHCTBO U3BeCTHO M3 paboTt nmpodeccopa I'.B. Makaposa emé ¢ 2004 rona.
YmHOXMM (4) cripaBa Ha MaTpHILy A

B¥A=FEA-AFA=FEA-A4AE=0,

Hoxazamenscmeo
H3gecrHo [6], uTO

910 U TpebOBATIOCH TOKA3aT,
Jlerxo y6eauThres, 4T0 MaTpuIla B * MAEMNOTEHTHA, TO €CTh
B*=B*B*B* .B*, ' ®)

TI03TOMY BMeCTO (5) MOXKHO 3amucaTh 5]

(V) s=tB; 07 , ©)

WK, cpaBHMBag (2) ¢ (4), iMeeM
(V,),,o,,=t Ky, -

Teneps CTaHOBHTCA ACHO, 9TO HCKIIOYEHHKE OTHOro rpy6o oMHO0IHOro M3MEPEHHA C HOCIEAYIOMHIM I10-
BTOPEHHEM NMPOLEHYPHl YPAaBHUBAaHUA IO YKAa3aHHOM BhimIe METOOMKE HelienecooOpa3HO Ha KOHEUHOM 3Tame
ofpaboTku, Koraa rpybsie NpoMaxu B M3MEPeHUAX yxe oT(HIbTpoBanel. ITOCKONBKY 3TH MPOMaxXH MOTYT TaK
HCKa3HUTh MONpPABKH B M3MEPEHUA W3 YPaBEUBAHMA, UTO HaltTH rpy6o ommbogHEle w3Meperus Oy et 3aTpyAHH-
TeNbHO, TO0 MeToauky B.A. Koyrusa o0s3atensHo crexyer npaMensts. IJocme orOpakosku rpyGeIX IpoMaxoB
NONCK Tpy0o OmMMGOYHBIX H3MEPEeHNHN BRIMONHAIOT Oe3 Hrepammit.

Onpenenennto rpyOrx poMaxos B MHGOpMaUH TOCBAIMEHO MHOTO paboT, B YaCTHOCTH KaHAHAATCKas
muccepraims A.B. 3yGosa [7], BeimonHeHHas NOJ PYKOBOACTBOM JOKTOpPa TEXHHYECKHMX HayK, npodeccopa
A B. Xne6HuKOBa, KOTOPOMY NIPHHAMIEKHUT cleAylomasn gopMmyna [8]:

V=(E-AF)-L,

MO3BOJIAIONIAs HAXOUTE BEKTOD MONPABOK M3 YPaBHUBAHHS, 3HAA BEKTOP CBOGONMHEIX WICHOB NMApaMeTPUIECKHX
ypaBHEeHHH nonpasok L.
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ITockoneky ¢uubTpaiys rpyOLIX MPOMAXOB MOXKET OBITh BHIIOJIHGHA ¢ MCTIONb30BAHMEM IIpeABAPHTENb-
HO H3BECTHBIX (HE OTBERAIOMMX AEHCTBHTENBHOCTH) CTAHAAPTOB M3MEPEHHM, TO KOPDPEKTHPOBKY CT2HAAPTOB
H3MEpEHHMH, GNMH3KUX K pealbHBIM, MOXHO OCYIIECTBHTh aBTOMATHUECKH IOCIe yhaneHus rpybsIXx IpoMaxos,
Hcrnons3ya Metoauky B.A. Koyrua [2].

B nporpamme «Poccua — Benapyce» npeaycmoTpeHa or0pakxoBka rpy6o OMIMOGOYHBIX M3IMepeHHMH s
reoie3myeckux cerel ¢ aedhekToM KOHPHIypanuu i ¢ RedexToM TaHHBIX, TOCKOJBKY B KOMILIEKCE NPEXYCMOT-
PeHO BRYHCTEHNE 1ICeBI006PATHOM MaTprIL A .

B 910 DporpaMmMe Taxke peai3oBaH 0600IMEHHEIH METOX YPABHHBAHHA, YTO JCNACT IPOCTHIM BEIYHCIICHHE

K, =(E-AF)-K, (10)

rae K, — KoBapHaIHOHHAA MaTPHLA M3MEPECHMIA.
F=(AK"4)" 4K (1)
IIpuMepn ucnions3oBaaua Gopmyn (10), (11), a Taxke Teopns 0006INEEHOr0 MeTOa ypaBHHBAHAA Jc-

TankHO paccMOTpeHsl B [9].
GopMyiry (9) MOXHO 3aIHCaTh HHAYE:

V,=\B,-c] , (12)
O’I'Ky]la HEMEIJICHHO CIIC}IyCT
4
C; =-1= (13)
B

CrnenoBaTensHo, 3Has IV,I M IMATOHAIBHBIE 3IEMEHTHI MaTpHILI B , M3BECTHOM emE aKkaJeMHKY

10.B. JIuHHEKUKY, MOXHO BHMYACIHTS (PaKTHIECKYIO TOMHOCTh H3MEpeHEH G, . DTOT MeTOA BHEAPEH B IporpaM-

My «Poccus — Benapych» W HazsaH HaMM TToJOIKMM METONOM IO aHAJIOTHH C M3BECTHHIM JJaTCKUM METOIOM.
MeToauka npumeHenna BrIpaxkeHns (13) 3akimogaercs B CAEAYIOMEM: €CIM BEIABICHD IpyOple IPOMaxH B HH-
¢opMamuy, To, mpuMeHas popmyy (4), MTHOBEHHO BRIYHCISETCA O, , KOTOPAIH Ha30BEM (QaKTHYECCKOH TOTHO-

CTBIO H3MepeHuit i 0603HaauM FT. TakiM o6pasoM, TeopeTHIeCKH 060CHOBAHO H AOKA3aHO, 9TO

Fr=LL (14)
i ‘/_—Bf

B pesynbTaTe CTAHOBHTCA BO3MOMHELIM CJIeyIOMIEe:

1) Hano HckaTh He AONYCK HA MONPABKY W3 YPABHHBAHMUA, a BHITOJHATL OLEHKY TOYHOCTH CaMHX H3Me-
peHuii, 10 KOTOpOH CYAMTH O Ka9€CTBEHHOCTH 3THUX H3MEPCHHMIL;

2) B 3TOM Cllydae MBI CPa3y y3HaeM, I'Ie HaXOAATCA rpyOble H3MepeHns;

3) He HYXHEI CBEASHMA 0 TOYHOCTH BRITIONHEHHBIX M3MEpeHUii niepei MaTeMaTudeckolt 06paboTkoi;

4) ne tpeGyeTcd 3HATh HA 3aKOHA pactpeieCHIA OMUOOK M3MEPEHHMI, HH KBaHTHIb £,

5) mocne nonydennsa F7T MOXKBO 3aHOBO BHIYMCIWTL BECA M3MEPEHHI ¥ HOBBIC 3HadcHHMA FT g yT104-
HEHHBIX XapaKTEPUCTHK TOYHOCTH H3IMEPEHHIL.

Yncnossie NpUMEPHI NpUBEIEM HIDKE.

Bropoit (mennueliuniii) MeToR BuIYHCIeHHS (AKTHYECKOH TOYHOCTH H3IMEPeHHH O pe3yabTaTam

MaTeMaTH4ecKoi 06paboTKH IKCNEPHMEHTA

Hennuedtaniit crioco6 TpHMEHANICA paHee NPH PEIICHAR 3a1a9M NPOEKTHPOBAHUA MeORe3HIeCKHX CeTeit
IyTeM MOMCKA TaKMX 3HAUCHMI XapaKTePHCTUK TOYHOCTH M3MEPEHMIL, IPK KOTOPHIX MOXHO MONYTHTh Hamiepe]
3a/laHHBIE XapaKTEePUCTHKY OLICHOYHLIX (yHKIHH M3MOPEHHBHIX M YPaBHEHHBLIX BEIMYMH, cHopMymuposaHHOH
3.I1. TamyTHCOM.

B [5] npemnaraeTca cneayromas MeTOAMka oTOpakoBkH rpy6o ommbogHsx u3Mepennii. Ecim HepaBes-
cTBy (1) YIOBIIETBOPAIOT HECKONBKO MOMPABOK, ONHO Ipyfoe m3sMepenHe ¢ HauGombIIe# HOPMHpOBaHHOM MoO-
npaBko#, BXOAAIHEH cleBa B HEPaBEHCTBO (1), HCKMOYAIOT, NPOJOIDKas 0TOPaKOBKY JI0 TEX 0P, I0Ka METOJOM
nocienosareapHoMN 06paGoTKH He OYAYT YAAICHR! Bce Tpy6o ommubo4HbIe H3MEPEHHUS.,

DTa MeTOAMKA HALEXHO BBIIONHAET 0TOpakoBKy rpyOsix ommbok maMepeHuit U 0600meHa B [3] Ha cay-
qaif, KOrxa NOrpeHtHOCTH M3MEPEHHMI OMIHHCHL! 3aKOHAM PacHpeieNicHIs, OTIMYHEIM OT HopMaibHOro. Cym-
HOCTb HAIIETO TIPESIIOXEHUS M3noxeHa B [5, c. 15] npu pemenus Bonpoca o BLIMHCIEHHH BECOB H3MEPCHMIL IO
pe3y/IbTaTaM ypaBHHBaHHA.
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OmpeneneHne ONTAMATLHOIO IUTaHA U3MEPEHMt TIpH 3aJaHHON TOYHOCTH MCKOMBIX NapaMeTpoOB CETH U
MHHHMAJILHOM YHCJIE IOBTOPEeHMH HabmoaeHn ! Hauboree MONHO M3JI0XKeHo B [S].

PaccMOTpHM peINeHHe aHAMOTHIHOM 3aja49H ¢ HO3HIMii MHOTOKpHTEPHALHOM orrmmnaamm ¢ TpuMe-
HEHHEM CNICYIOMHEX ABYX LeeBbIX Gy [16]:

0,(X)=¥ 8,5 (X), a3
@, (X)=min(max M), (16)

rae X — BeKTOp KOOPAHHAT OIIpeaensieMbIX oB; N ~ kojaudecTso m3MepeHuii; L(X ) — csoGoauslil diIcH
P P p DYHKT P

IapaMeTpUIEeCKOro ypasHeHus; b, — BeC IapaMeTPHIECKOTO YPaBHEH)A, IPHIEM

1

P, =lp, +1’5i1<, : an
c2

3necs pi=—; (18)
ci

K;— xoadpurment nna xaxporo usMmeperus (—4 < K < 20), orsickuBaeMslit MeToqoM penakcanuu [10; 11] mox
ycIoBHeEM MEHMMYMa @,(X).

Iouck K, oCymecTBIAETCH B j -TOM NPUOIIDKEHWH Ui KKIOTO M3MEPEHHA B OTACIBHOCTH METOIOM
rionbopa w3 Tpex BapuanrtoB: K,, K, +1 n K, -1. Ilpn 3ToM NpuHAMAIOT BapHaHT, OTBEYAIOINMA MUHUMYMY
dyuxuun (16). Komaecto npubmmkenuii — He 6onee 20.

B (16) M — omnbka DOIOXEHUA OIIPENEIIIEMOrD ITYHKTA.

H3BeCTHO, 4TO Beca H3MEPEHHUI NIPK YPaBHUBAHNH JOJKHBI ObITH ONpelieNeHsl 10 00paboTky u HOMKHEL
0CTaBaThCs HeM3MEeHHBIMH. Tak TpeGyeT TeopHs YpaBHUTEIBHBIX BRIYHCICHHH. Ho Bee e Hapymias 3T0 Ipary-
110, IPEANPUMEM TIOTLITKY YTOUYHEHHSA BECOB M3MEPEHHIL B Ipoliecce ypaBHUBaHHA. [I1 3THX Leseif Herob3y-

eM dopMynsL:
M=y, (0.+0, . (19)

vrp, VvV
by = (20)

Ecnu BBINONHAETCS MHOTOKpHIEpHAIbHAA ONTHME3AIM [5; 6], TO cHadaya onpegenseTcs CTEIEHb K,
Jajee pelaeTcsd yka3saHHas BLIIE 3ajiada I1O HaXOxJAeHWO K, a 3areM H P, a ciefoBaTeIbHO M O JUiA KaXJ0ro
H3MEPERHs, '

BrinoHuM 06paboTKy moucka axTHIeckolt TOTHOCTH H3MEpEeHHI ¢ HOMOIIBIO MPOrpaMMel «Poccrs —
Benapyce» 110 yKa3aHHOH BEIIIE METOMMKE JUIH OXHOTO npumepa [17].

PesyinTaTs! BRIMACICHUN:

MNKGAUSS1
Metox MHK

N= 8 T= 4
3anaga oOBIKHOBEHHAN
N= 8
T= 4
PR= 0

MJ= 12.532941157629690

-3HaueHUs napameTpoB DX 3 ypaBHHBaHHs
1 3.301564098076235E-007 2 -4.625456865038277E-006
3 8.005966403809572E-006 4 -2.104533864663583E-006

¢B0OGOIHBIE WICHEBL epen YpaBHUBAaHHEM

1 -8.669000000000001 2 12.235000000000000
3 -13.783000000000000 4 2.160000000000000E-001
5 -1.327000000000000 6  21.893000000000000

7 4.470000000000000E-001 8  18.986000000000000
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(axTHIECKas TOUHOCTD H3MEPEHIH
1 11.186860751407810 2 14.920557846201360
3 14.519514795909930 4  2.873173999442655E-001
5 1.615822409092577 6 24.913216228263330
7 5.753256569336016E-001 8 22.246119800264530
WCTHHHbIC TIONPAaBKH W3 YPaBHHBAHHUA
1 -8.669169357469254 2 12.234626757889300
3 -13.783298769034050 4 2.168413681514578E-001
5 -1.327469992259643 6 21.892927392679700
7 4.475684562390628E-001 8 18.985974143340890
OTKyIa BHAHO, 9TO CAMEIM IPYOBIM sBIieTca m3Meperne Ne 6. IIpH 5ToM 3aMeTHM, 9TO TIONPaBKa B 310
A3MEPEHHE TAkKe ABIseTCA HaubonbInel, 4To He BCera 0033aTeNbHO H 0COGEHHO BaXKHO.
Anpo6auns mepsoro MeToAa BhIMHC/IeHHN (PaKTHYeCKOH TOYHOCTH MOJIEBBIX H3MepeHuH

€ MCIOJ1IL30BAHHEM PE3YJIBTATOB YPaBHUBaHHUA

YucnoBsle npUMEPHI
[TpumMenuM HOBbie (GOPMYINIBI U YpaBHHBAHHA [€0I€3MIECKOT0 YETHIpeXyronbauka [17], moxasaHHoro

Ha PHCYHKE.

Wsmepennsie yrims

Vron Hsmepenue
37° 58 22"
39°18' 30"
61°01'37"
4]1° 41' 41"
50°01' 55"
27° 14' 40"
26° 57' 40"

oo|a|onfunl ] wiro]—

75°45' 05"

Teone3ndecKuii YeTHIPEXYTOBHUK

CaoGonnbie uieHs! TMHEHHBIX NMapaMeTpHieCKUl YpaBHEHHH /11 HM3MCPCHHEIX YITIOB M BEIMHMCICHHBIX YIJIOB
110 koopAuHaTam Todek A, B, C u D, ykasanusm B [17]

Ne /it 1 2 3 4 5 6 7 8
Cso6onusli wien 1 -29.8 17,7 -6,4 8,5 0,9 4,0 5,1 30,0

Bce pacdeTsl BHIIONHUM I10 CJIEIYIOIUM YETHIPEM MporpaMMaM koMiniekca «Poccus — benmapyce:

1. GAUSSI1 ypassuBanre w3Mepennit no MHK HeoGo6meHHBIM criocoGoM ¢ MPHMEHEHHUEM NICEB006-
paeHus MaTpull [16]. v

2. MIZK?2 muorokpuTepraiibHOe HeoOoOmenHoe ypasHuBaHEe [15].

3. TIXONOV2 ypasruBanue no MHK HeoSo6mienHoe ipy ennHUHHOM KoppensnuoHHoli Matputie # 0606-
IEHHOE TIPA HeeAMHUYHOM KOPPENSIMOHHON MaTpHIle ¢ IIPHMEHEHHEM PeryISpH3IupOBaHHOrO pemmenns [13].

Cuer no nporpamme Ne 1. Mcxonmsle myHkTsl A, B

Ne /m 1 2 3 4 5 6 7 8
FT 11,21 14,89 14,72 0,03 1,19 25,30 1,25 22,8
FT 5,12 10,86 15,74 0,00 0,09 22,83 0,07 17,33

Her., V 5,12 10,86 15,74 0,00 —0,09 22,83 0,07 17,33

3ameuanue: neppoe 3nauenue FT nonyyeno mno (14), sropoe 3uauenue FT noxydeHo Takxke 1o (14) ¢ mocnenyomei
o6paborxkoit 110 nporpamMmam, Jenas 3aMeHy o; =-F7;, pH BMUCIICHHH BECOB U3MEPCHUIA NIEPe] IIOBTOPHBIM YDABHHBAHHEM.
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Cuyer no nporpamme Ne 2. Ucxoznusie nyHKTs! A, B

Ne /o 1 2 3 4 5 6 7 8
FT 1,39 1,73 1,81 1,42 1,22 1,35 1,33 1,32
FT 4,86 3,55 3,62 5,33 6,20 4,97 5,26 6,06

uer. V 4,74 5,08 5,19 5,07 4,99 4,78 5,05 5,13

Cyer no nporpamme Ne 3. Hexonnsie nyuktst A, B. Heo6o6menusiit MHK

Ne n/m 1 2 3 4 5 -6 7 8
FT 5,72 5,85 5,25 7,74 3,15 14,31 8,63 19,34
FT 3,74 6,86 8,07 4,39 5,65 10,88 8,79 20,19

uer. V 3,44 6,57 -6,10 -3,91 5,09 9,82 8,64 16,45

Cuer no nporpamme Ne 3. Mcxozuble MyHKTH A, B.
O606menns1i MHK ¢ xoppensiiMOHHOR MaTpHLieH, npeHasHaueHHOH IS yPaBHMBAHUA I10 HANPaBNEHUAM

Ne /it 1 2 3 4 5 6 7 8
FT 8,24 2,31 2,31 8,38 0,31 15,99 7,33 22,16
FT 8,98 2,94 6,25 6,51 1,63 15,37 7,58 20,32

uer. V 8,05 2,79 —4,77 —6,08 1,54 14,21 7,55 16,70

Cuer mo nporpamme Ne 1. Be3 ucxonusrx myskros. Heo6o6mennsiit MHK

Ne o/t 1 2 3 4 5 6 7 8
FT 11,48 14,54 17,58 0,03 1,31 26,85 1,24 26,54
FT 4,11 10,57 16,46 0,00 0,10 23,56 0,07 16,61

ucr. V —4,11 10,57 —16,46 0,00 -0,10 23,56 0,07 16,61

Cuer no nporpamme Ne 2. Be3 HCXORHBIX MyRKTOB. MHOrOKpHTEpHANSHER

Ne /it 1 2 3 4 5 6 7 8
FT 1,57 1,30 1,54 1,47 1,35 1,28 1,32 1,55
FT 4,09 5,25 4,50 5,05 5,12 5,53 5,28 4,80

Her. V 5,02 4,74 4,88 3,33 5,05 4,65 4,78 5,54

Cuer no nporpamme Ne 3. Bes ucxonusix iyrkros. Heo6o6mennsiit MHK

Ne n/m 1 2 3 4 5 6 7 8
FT 0,79 5,11 2,28 4,07 0,22 5,42 5,26 11,77
FT 1,24 0,15 0,25 1,20 2,80 3,88 3,38 5,11

HCE. V. 0,99 0,12 -0,19 —0,92 -2,50 3,61 3,06 —4,16

Cuer no nporpamme Ne 3, Bes ncxoausx nynkroB. O606menHsit MHK 114 yparHHBaHMS 110 HATIPaBJICHHAM

Ne /m 1 2 3 4 5 6 7 8
FT 6,30 1,29 3,92 4,07 1,62 8,15 3,80 11,14
FT 0,84 0,19 1,66 2,88 4,52 5,30 4,50 5,72

uer. V 0,66 0,16 1,30 2,12 —4,07 4,89 4,03 —4,86

B 3axmroueHne MOKHO cieNnaTh CICOYIOIINAC BLIBOAB):

1) Tenepe He TpeGyercsa BEHIOHPATh METOJ YPABHHBAHHS NPH HEM3BECTHOM 3aKOHE pacHpelesieHHs 1o~
rpemuocTel m3MepeHui. JUiT KOHKpPETHOro MpHMEPa HOAXOIMT TOT METOJ, VI KOTOporo OyieT MHHMMANLHOM
M3 MaKCHMAJIbHBIX 3HadeHmM QaxTudecknx TouHocted FT. J10 cooTBeTCTBYIOT YyTBepXacHmio aycca «Ilpa-
BHIIbHAA MaTeMaTHUecKas 06paboTka 10/KHA MPHBOANTE K NOBBINECHHIO TOTHOCTH CAMHX H3MEPEHHID,

2) npurobuars croeupanucTa ANA NoMcKa TpyGo BHIMOJHEHHHIX H3Meperuil. MoxHO 0OHapyXHTh aHO-

MaNbHBle OIMAGKH H3MEPEHNA, HCIONB3Ys BEIMHCAEHHY0 FT ¢ MX anpHOPHOM TOYHOCTEIO;

3) cTaHOBHTCSI BO3MOMKHBIM BBHINIOJNHATH 3TANOHHAPOBAHHE HOGOro M3MEPUTENLHOTO IPHOOpa, CpaBHy-

Bast FT 1s uccile fyeMsIX 0 Ka4eCTBEHHBIM XapaKTepPUCTHKaM IpHOOpOB.
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RUDE MEASUREMENT ERROR SCREENING
IN SOFTWARE PACKAGE “RUSSIA - BELARUS”

A. BUDO, V. MITSKEVICH

The issue and the solution to the problem of factual accuracy measurement are considered for the first

time based on the results of mathematic processing of measures. The problem is solved with two methods: linear
(in the research the approach is called Polotsk method) with the help of the software package “Russia — Belarus”,
and non-linear, considered and probed at Polotsk State University back in 2003.
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