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(57) B u300peTeHNH TpeACTaBIeHbl CIOCO0 W CHCTEMa Ul aHain3a MOTPEIIHOCTH O0NAcTH M3MEPEHHS] HA OCHOBE

OITHOTO CKa4Ka Harpy3KH, a TAaK)Ke YNTaeMBIil KOMIIBIOTEPOM HOCUTEb HHPpopManuu. CoracHo cocoly U CHCTEME,
MU3MEPEHUE C BHICOKOH INIOTHOCTHIO BBIIOJIHSIOT B OTHOLICHUH HAIPY3KH IVIABHOTO M3MEPHUTENS U BTOPOCTEICHHBIX
nu3MepHTeneil B 00/1acTH U3MEPEHUS B TEUCHUE JUTUTEIHFHOTO BPEMEHH C MOMYyYSHHEM MAcCHBa JaHHBIX O Harpys3Ke.
[Tocie 3TOoro Ha OCHOBE OJHOTO CKauKa HArpy3KH MOIY4aroT Pa3sHUIY U3MEPEHHON HArpy3Kd IIIAaBHOTO M3MEPUTEIS
0 U TIOCNIe CKadKa, a TaKKe Pa3sHHUIy H3MEPEeHHOW Harpy3Kd BTOPOCTETIEHHOTO W3MEPHTENS CO CKa4KOM J0
u nocye ckauka. CTeneHb OTKJIOHEHHS MOTPEIIHOCTH BTOPOCTEHNEHHOIO M3MEPUTENs CO CKAYKOM OTHOCHUTEIBHO
TJIaBHOTO U3MEPUTEIIS ONPEACIIIIOT YHUKAIBHBIM 00pa3oM. [locie momydeHust CTaTUCTUYECKUX JaHHBIX O CTENEHIX
OTKJIOHEHHsI TIOTPEIIHOCTH BCEX BTOPOCTENICHHBIX M3MEpUTEIeH OTHOCHTEIBHO INIABHOTO M3MEPHTEIIS BHIMONHSIIIOT
aHaJM3 TIOTPEIIHOCTH BO BCEH 00MacTH M3MEpEHHsS Ha OCHOBE CTAaTHCTUYCCKUX MAHHBIX (S4) TakuMm 00pasoMm,
9TOOBI MOYKHO OBLIIO TOYHO OILICHUTH 00IIIee COCTOSHHE MTOTPEIIHOCTH 00IACTH U3MEPEHHS, COCTOSHUAE MOTPEITHOCTH
IJIABHOTO HW3MEPHUTENS M COCTOSHHUE TOTPEIIHOCTH Ka)XIOro M3 BTOPOCTENEHHBIX H3MEpHTENed. DTOT Ccrocod
3aCiIy)KMBAaeT IMUPOKOE pacmpocTpaHeHne. KpoMe TOro, CTENeHb OTKJIOHEHHs MOTPEIIHOCTH BBIYMCISAIOT Ha
OCHOBE Pa3HHUIIBI M3MEPCHHON HArpy3KH JI0 M MOCJE CKauka, YTO MPEOTBpAIACT BIUSHHE JIFOO0N MOTPEIIHOCTH,
00yCIIOBJICHHON (haKTOPOM BO3JICHCTBHUS, HA PE3yNIbTAThl BBHIYMCICHHS U JIENIACT PE3yJIbTaThl BBIYHUCICHHS Ooyee
TOYHBIMHU.
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H3MePCHNE HATPY3KH [IABHOTO H3MEPHTES U
BTOPOCTCICHHBIX H3MCPHTCICH B 001aCTH H3MCPCHHS
C MOJIYMCHHCM MACCHBA JAHHBIX O HAFPY3KC

|

TIpu onpegeneHNH TOTO, ¥TO B OGTACTH M3MEPEHUA
TIPHCYTCTBYET OJMH CKA9OK HATPY3KH, TIOTYqeHHe
PAIHALE! M3MEPEHHON HATPY 3K TTABHOTO M3MEPHTETT
JTO W TIOC.Te CKATKA, A TAKKE PA3HUITE H3MePEHHON

[HATDY 3KH BTOPOCTETIEHHOTO H3MEPHTENIA CO CKATKOM /0|
¥ TIOCNE CKavKa, M BBITHCIEHNE CTETICHH OTKIOHEHAA
NOTPCLIIOCTH BO BTOPOCTCICILLIOM M3MEPUTEAE CO
CKaTKOM OTHOCHTETHHO TTABHOTO H3MEPHTEN Ha
OCIIOBC PAsIMLLLL M3MCPCILIOH LArPY3KH FIABLIOTO
HM3MEPHTENS 110 M IIOCTE CKAKa, 4 TAKKE PA3HHLEI

] 0l LATPY 3KH BTOPOC 0 W3MCPUTC L
€O CKAYKOM [I0 M IOCIIE CKATKA

TlosTopeHHe rama S2 10 TeX Top, ToKA He
COPMUPYIOTCH CTATHCTHHCCKHC AAHHBIC CTCMICHCH
OTKJIOHCHHA MOTPEIMHOCTH BCEX BTOPOCTENCHHBIX
H3MepHTeNeif OTHOCHTENBHO TTABHOTO H3MEPHTEILT

Brino-THeHHe aHANH?3A TIOTPEITHOCTH B 061aCTH
M3MEPEHHS HA OCHOBE CTATHCTHYECKHX TAHHBIX

l

B o HATPY3KH B PeIMe
PCAIBLHOTO BPSMEIH B 00IACTH H3MCPCHIL, B CIV4AC OIOT0
CK4Kd HATPY 3KW, BEITHCICHHC CTETICHI OTKIIOHERIA
IOIPEIIHOCTH BTOPOCTCIICHHOTO H3MCPHTEIA CO CKAUKOM
OTHOCHTCLLIO FIABUOTO H3MCPHTCLL, CCH MCIKTY
L i Bb! CILHOH CTENCHBIO OTKIONE)
TOIPCUIIOCTH 1 CTCNCIEIO OTKIOUCHHS MOTPCIUILOCTH,
TIOTYHEHHOH ¢ TIOMOIIBIO CTATHCTHYECKHX JAHHBIX, HMEETCH
60.b10as PA3UHLA K OTA PASUHUA BIOCICICTBHH 1IC

TOTO, HTO BTOPOC it
WAMEPATEITb CO CKATKOM HENCTIDABEH; A CCITH DA3HITIA
BNOCTECTBHH MPOTIATACT, ONPEICTCHHE TOTO, WO
NDHCYTCTEYeT TOTEMIROCTS, 00y CIOBTCHRas (HUKTOPOM

BPEMENHOTO BO3ICHCTBHA

S1

sS4
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CIIOCOB H CUCTEMA VI AHAJIN3A ITOT'PEITHOCTH OBJIACTH
H3MEPEHHS HA OCHOBE O/JJHOI'O CKAYKA HATPY3KH, H HOCHUTEJIb
HHOOPMAIIUH

OBJACTb TEXHHKH

HacTosmee u3oOpeTeHHe OTHOCHUTCA K TEXHHYECKOH OONAacTH aHamM3a NOTPELIHOCTH
CHCTEMBI JHEProcHabXeHHA, B HACTHOCTH, K CHOCOOY M CHCTEME NS 3HAJM3Aa NOTPELIHOCTH
obnactu H3MEPESHHA HAa OCHOBE OAHOrO CKauKd HATPY3KH, a TaKXKE K YHTAEMOMY KOMIIEIOTEPOM

HOCHTEIO HHOOPMALIMK.

YPOBEHb TEXHUKH

OO6nacTs U3MEPEHHUA CHIIOBOI HATPY3KM COCTOMT M3 INIABHOIO H3MEPHUTENS M MHOKECTBA
BTOPOCTENEHHBIX W3MepHuTenel. [aBHbIH H3MepHUTeNb NMpeIHa3HaueH AN U3MepPeHUs Harpys3ku
[JIABHOTO Y3514, A4 MMEHHO, BCel 001acTm M3MEpeHMs, a BTOPOCTENEHHBIE H3MEPUTENH
IpeAHA3HAYEHBI Ul H3MEPEHHA HATPY3KH BTOPOCTENEHHBIX Y3710B. ECIIH IOrpeIHOCTH HET, TO
3HAYEHHME, M3MEPEHHOE IVIABHBIM W3MEPHMTENIEM, MOJDKHO PAaBHATbCH CYMME 3HAuU€HMH,
M3MEPEHHBIX BTOPOCTENEHHBIMH HaMepuTenamu. OIHAKO NPH IPUMEHEHHH Ha NPAKTHKE UMEeT
MECTO MNOIPELIHOCTh KaK [NIABHOIO HM3MEPHUTENsA, TAK BTOPOCTENEHHBIX u3Meputeneit. Eciu
TMOTPEITHOCTH 3THX HSMEPHTBHEﬁ HaxXoaATCa B Npeagiax AOIMYCTHUMOIO Auana3oHa, TO CUCTEMA
HAXOAWUTCA B HOPMAJIBHOM COCTOSHHM NOTPEIIHOCTH. ECIM NOTPEUIHOCTM  HEKOTOPBIX
U3MEPHTENIEH BEIXOAAT 3a TNpefeNsl AONMYCTHMOTO AHANMA30HA, TO CHCTEMa HAXOAUTCHA B
HEHOPMAJBHOM COCTOSHMH norpemHoctu. To, kakum o6pa3oM Ciaenyer Onpenenarb COCTOAHUE
TOTPEIHOCTH ~ KaXAOTO W3MEPHTENS W OTHOCHTENBEHYID MMOTPEUIHOCTE B HEKOPPEKTHO
paborawneM U3MepHTENE, BCETAa ABNIETCS 3ajaueii, KOTOpyI0 HeOOXOAUMO PEIUTh B CUCTEME
sHeprocHalkeHHA. B ypoBHE TEXHHUKH MO-TIPEXHEMY OTCYTCTBYET aHAJIM3 TOTPEMIHOCTH BCeil
o0nacTH WM3MEepeHUs HECMOTPA HAa HAJNWYHE BO3IMOXHOCTH aHajiH3a IOTPEIIHOCTH OJTHOTO
u3mepurena. Hampumep, B marente CN106772203B packpeiT cnoco0 aHAIM3a MONHOH
TIOTPEILHOCTH H3MEPHTENA B TapMOHHUYECKHX YCIOBMAX. B 3TOoM crnocofe mo oTaensHOCTH
MONYYal0T TOJHYH) NOTPEIIHOCTh H3MEPHTENS INyTeM BBIYHCIIEHHS TOTPEIHOCTH DPeXuMa
H3MEPEHHA H NOrpCuUIHOCTH TOYHOCTH BBIYHMCIICHHA H3MCPHMTEIA B FAPMOHHYCCKHX YCIOBMAX,
YTO ACNACT AHANM3 MOrPELIHOCTH Oonee uenecoo0pasHbIM, a PE3yIbTal aHanusa — Oonee
TOYHBIM. JlaHHEIT cniocod cnocoOCTBYeT BHEApeHHD Oonee LenecooOpa3Hoil cxeMbl H3MEPESHHA
NTEKTPOIHEPTHH, OJHAKO HE MOXKET OBITH NPOaHATH3HPOBAHO HH COCTOSTHHE IOTPELIHOCTH BCeil

obnacTu H3MEPEHHA, HH OTHOCHUTEIbHAA NOTPEUIHOCTE HEKOPPEKTHO paﬁmaxomem H3MEPHUTENA.



PACKPBITHE CYIHITHOCTH U30BPETEHUSA

B HactosmieM wu300peTeHMH NpEeACTaBIeHBl CMoco0 M CUCTeMa JUIs  aHau3a
MOrPEIHOCTH OONACTH M3MEPEHHs HA OCHOBE OJIHONO CKAYKA HATPY3KM, 4 TAKKE YMTACMbIH
KOMMBIOTEPOM HOCHTEIb WH()OPMALMY, HANMPABICHHBIC HA PCIICHME TECXHUYECKOM 33Ja4H,
3AKIIIOYANOUIEHCA B TOM, 4TO CYUIECTBYIOWUN cnoco0 aHANN3a MOrPEUIHOCTH He obecneynsaer
aHaJIN3 COCTOSTHUA IMOTPEIHOCTHU BCeil 00nacTn H3MepeHus.

CornacHO acmekTy HACTOALIErO M300peTeHMsA, MNPENCTaBNeH Cnocod aHanmsza
TIOTPEINHOCTH O0NMacTH H3MEpeHHs Ha OCHOBE OJHOr0 CKayka Harpys3kH, BKIIOUAIOILUI
CIeyIOUIME ITANBI, HA KOTOPBIX:

stan S1: U3MepSAIOT HArpy3Ky INIABHOTO U3MEPHTENs U BTOPOCTENIeHHBIX H3MepHTeNeit B
061acTh H3MEPEHUsA C MONYYEHHEM MACCHBA JAHHBIX O HATPY3KE;

31an S2: npH ONpeAeneHuHy TOro, YTo B 001aCTH H3MEPEHHUA NIPHCYTCTBYET OJMH CKA4YOK
HArpy3KH, MONY4ar0T Pa3HHLY M3MEPEHHOH Harpy3KH NIaBHOTO H3MEpHTENs /0 M TOCHe CKadKa,
a TAKKE PA3HHULY M3MEPEHHOH HATPY3KH BTOPOCTEMEHHOIO M3MEPHUTENSA CO CKAYKOM 0 W IOCIe
CKauKd, H BBYHCIAIOT CTENECHE OTKIOHEHUS IOTPEIIHOCTH BO BTOPOCTEIICHHOM H3MEpHUTENE CO
CKAYKOM OTHOCHUTENBHO INABHOIO M3MEPMTENS HAa OCHOBE DPA3HULBl M3MEPEHHONH HATPY3KH
IJIaBHOTO HM3MEPHUTENIA [0 H TIOCNE CKaykd, a TakkKe pasHHLIbLI H3MEPEeHHONl Harpy3ku
BTOPOCTENEHHOIO M3MEPUTENA CO CKAYKOM JIO M NOCHE CKAYKa;

sran S3: moBTopsOT ATan S2 10 TeX Mop, NMOKa He COPMHPYIOTCH CTATHCTHYECKHE
JIAHHBIC  CTEMNCHEH OTKJIOHCHUA TMOTPELIHOCTH  BCEX  BTOPOCTEMNEHHBIX  M3MEPUTENEH
OTHOCUTENIBHO TJIABHOTO U3MEPUTENS; U

ran  S4: BHINOJHAKT AHAIW3 NOIPELIHOCTH B O0NaCTH M3MEPEHHA HA OCHOBE
CTATUCTHYECKUX JAHHBIX.

Kpowme toro, atan S4, B 4acTHOCTH, BIIIIOYAET B ce0A 3TAIBI, HA KOTOPBIX:

aHATU3HPYIOT CTATUCTHYECKHE AAHHBIE, H €CITH CTETIEHN OTKJIOHEHHA MOTPELIHOCTH BCEX
BTOPOCTETIEHHBIX U3MEPHUTENEH OTHOCHTEIHHO TIaBHOTO U3MEPHTENS TIOXOKH H IOMYCTHMEIL, TO
ONPEACIAIOT, YTO NOTMPELIHOCTb BCEi 00IACTH M3MEPEHUA ABIAETCA HOPMAJILHOM; €CIIM CTENCHH
OTKJIOHEHHS TNOTPEIIHOCTH BCEX BTOPOCTENEHHBIX H3MEPHTENEH OTHOCUTEIRHO ITIaBHOTO
U3MepHTENs TOX0XKH, HO OONBILKE, TO ONPEAEHSIOT, YTO TOTPELIHOCT: TABHOTO M3MEPUTENA
ABIAETCA OONBLIOI; UIH €CNIH CTENEHb OTKIOHEHUA MOrPELUIHOCTH OTAENBHOIO BTOPOCTENEHHOIO
H3MEPUTEIA OTHOCHTENILHO [IABHOTO M3MEPUTENA ABNACTCA OONBIIONH, HO CTEMEHM OTKIOHECHUA
TOTPELIHOCTH JIPYTUX BTOPOCTENEHHBIX W3MEPHTENEeH OTHOCHTENBHO TIABHOTO H3MEPUTENA
TIOXOXKH, TO ONPEAENAIT, 4YTO IIOTPEIIHOCT: BTOPOCTENEHHOTO W3MEpuUTeNs ¢ Oonsmioi
CTENCHBI0 OTKIOHEHUA ABNACTCA OONBIION.

Kpome TOTO, ciocob ananmuza MOrpeHOCTH obmactu H3MEPEHHA Ha OCHOBE OAHOTO



CKAYKA HATPY3KM JOMONHUTEIHHO BK/HOYAET CHCAYIOLUINE STAMNBL, HA KOTOPBIX:

3Tan S5: BHINOMHAKT HENMPEPEIBHOE H3MEPEHUE HATPY3KH B PEXXHME PEaibHOTO BPEMEHH
B OﬁﬂaCTl‘I H3MEPEHMA, B CNy4aC€ OOHONO CKAYKA HATrPY3KH, BBIHHCIAKT CTENCHE OTKIOHCHMA
MOrPEIIHOCTH BTOPOCTENECHHOIO M3MEPHTENA CO CKAYKOM OTHOCHTEIIBHO INIABHOTO H3MCPHTEIA,
€CIM MEKIY MOCIHEAYIOMIEH BbIYMCICHHON CTENEHbI) OTKIOHEHMS MOTPELIHOCTH U CTENEHbIO
OTKJIOHEHHS TIOTPEIIHOCTH, NOJYYEHHOH ¢ TIOMOINBK CTATHCTHYECKHUX JAHHBIX, HMEETCH
OonblIan Pa3HULA M 3TA Pa3HMUA BIOCIEACTBUM HE MNPONANAET, TO ONPEACNAKT, HYTO
BTOPOCTENEHHBII HM3MEPHTEb CO CKauKOM HEHCNpPaBeH, a eC/IM pasHHL@ BIIOCHEACTBHU
OPOMNAjaeT, TO ONPEAeNAI0T, H4TO NPHCYTCTBYET MOIPEIIHOCTh, OOYCIOBIECHHAA (GAKTOPOM
BPEMEHHOTO BO3NEHCTBHA.

Kpome TOro, na stane S2, CTeneHb OTKIOHEHHMA IOTPEIMIHOCTH BTOPOCTENEHHOTO
H3MEPUTENA CO CKAYKOM OTHOCHTENBHO INIABHOIO U3MEPHTENA BEIYUC/IAIOT COMACHO CIEeNYIOIEH
dopmyre:

(E&Pmanuoro_aal’k)/ Apumcpcm[aa i manuoro=(APmM0pcunan ansa rnanuoro_AP HIMepeNBas VIR
k)/&PHT!M&peHHaH JUIA TTARHOTO

THE (EAPmammoro—EAPK) ONPENEIAIOT, KAK 3HAYEHHE OTKJIOHEHHA TIOTPEIIHOCTH MEXAY
TJIdaBHEIM H3MEPUTENIEM M BTOPOCTENEHHBIM W3MEpHTeNeM K €O  CKaukoM, (EAprmasioro—
eapk)/APiuancponias a1s mamoro  ONPEAENAIOT, KAK CTENEHb OTKIIOHEHMS  MOTPEUIHOCTH
BTOPOCTETIEHHOTO W3MEPHTENs K CO CKAauKOM OTHOCHTENBHO TNIABHOTO M3MEPHTEN, APuuepenan
i masworo TIPEACTABNIAET COOOH PA3HHIYY M3MEPEHHON HArpy3KH IIaBHOTO HM3MEPHTENA A0 U
mocne ckadka, APyncpennas amm x  NMpeAcTaBnser coOOH  pasHMIy M3MEPEHHOH Harpysku
BTOPOCTENCHHONO H3MEPHTENd k CO CKAYKOM A0 M MOCHE CKAYKA, NMPH 3TOM BbHIYMCICHHE
BEITIOJTHAIOT TOTAd, KOTAa CyMMa pPa3sHHL Harpy3kH APYTHX BTOPOCTENEHHBIX H3MEpUTeNei
Onu3Ka K HYILO.

Kpome Toro, obmacTe M3MepeHHs NpEACTABIAET CODOH H3MEpHTENBHBIN KOpPOO, OTBOA
WITH BCIO obnacTe TpaHcdopMaropa.

Kpome Toro, Ha srane S2 onpenensioT TO, MPUCYTCTBYET JIM OAWH CKAYOK HAIPY3KH B
00nacTi U3MEPEHNs, Ha OCHOBE CHEAYIOLUINX 3TANOB, H& KOTOPBIX:

yran S21: cpasHHBAIOT 3HAYCHHE M3MEHCHHUA HATPY3KM KaXIOIO U3 BTOPOCTENEHHBIX
HU3MEpUTENEH C 3apaHee 33JaHHBIM MOPOrOBbIM 3HAUEHUEM BBIPAKEHHOIO CKAYKA HATPY3KH U
3apaHec 3aAaHHBIM MOPOTOBbIM 3HAYCHUEM HATPY3KM NMPH IIAAKMX KONEOaHMAX; €CNH 3HAYCHHE
U3MEHEHUS HArpy3KH BTOPOCTENEHHOTO H3MEPUTENS OOJNEBIIIE WIH PABHAETCA 3apaHee 3aJaHHOMY
HOPOTOBOMY  3HAYEHMK) BBIPAKEHHONO CKAa4Ka HArPy3KH, TO ONPEACNAIT, 4YTO0 BO
BTOPOCTETIEHHOM H3MEpHTENE NMPHCYTCTBYET CKauOK HATPY3KH, & €CIH 3HAYEHHEe W3MEHEHHSA

Harpy3kKH BTOPOCTCNCHHOIO H3IMEPHTEIA MCHLIIC 3apaHee 3a0aHHOrO TOPOTOBOTO 3HAYCHHA



Harpy3Ky Opd THaaKuX KoneOaHWAX, TO ONPEAENsAiOT, 4TO NPHUCYTCTBYET raaxoe xonebanue
HArpy3KH BTOPOCTENEHHOTO H3MEPHTENS, H

atan S22: cobuparoT CTATUCTMYECKUE JAHHBIE COCTOSHHA M3MEHEHMA HATPY3KH KaKI0TO
M3 BTOPOCTCNEHHBIX M3MEPMUTENCH B OAMH M TOT XE MOMEHT, M €CJIM CKA4OK Harpy3KH
NPUCYTCTBYET TONBKO B OJHOM BTOPOCTECNEHHOM W3MEPUTENE, 4 B APYTUX BTOPOCTEHEHHBIX
U3MEPHTENAX NMPHCYTCTBYET TUIaBHOE KoyleDaHue HArpysku, TO ONPEAENAIOT, YTO OAUH CKav0K
HArpy3KM NMPHCYTCTBYET B O0NaCTH M3MEPEHMA, B MPOTUBHOM CIIy4ae OMPEAEIAIOT, 4TO OAMH
CKauOK Harpy3ku B 00JTACTH H3MEPEHHST OTCYTCTBYET.

Kpome Toro, Ha stane S1 ganHbie 0 Harpy3Kke IMaBHOrO M3MEPUTENS M BTOPOCTENEHHBIX
H3MEpPHTENEeH MONYyYarT MOCPEACTBOM CUHTHIBAHMA B OKHE, JaHHBIE O Harpy3Ke BO MHOXECTBE
MOMEHTOB BPEMEHM MOIy4YaldT B OJHOM BPEMEHHOM OKHE, M €CIH NPUCYTCTBYET INAaAKOoe
xonebanue MHOXKECTBA (PArMEHTOB JAHHBEIX O HArpy3ke BO BPEMEHHOM OKHE, TO 3HaYCHHE
CIIAKUBAHMA HCTONB3YIOT B KadeCTBE AAHHBIX O Harpyske; MIH €CJIH MeXKAy MHOXKECTBOM
(pParMeHTOB JAHHBIX O HATPY3KE BO BPEMEHHOM OKHE NMPUCYTCTBYET CKAa40K, TO JAHHBIE O
Harpyske b OKHe OTOPACBIBAIOT.

B Hacrosaumem u300peTeHHM TAKXKE MPEACTABICHA CHCTEMA 1A AHANW3A MOTPEUIHOCTH
001acTH M3MepeHHa Ha OCHOBE OJTHOTO CKAYKa HArPY3KH, CoJepialas:

010K M3MepEHMs [JAHHBIX, BHIMONHEHHBI C BO3MOXKHOCTBIO M3MEPEHUA HATPY3KH
TTIABHOTO W3MEPHTENIA U BTOPOCTENEHHBIX W3MepHTeNeil B 00NacTH H3MepeHus ¢ MoNyueHueM
MAaCCHMBa JAHHBIX O HATPY3KE,;

Onox o0pabOTKM J@HHBIX, BBIMOJIHEHHBIH C BO3MOXHOCTBH) OTPEAENEHHA TOTO,
OPUCYTCTBYET JIM OAMH CKAa4O0K HArpy3kM B OONACTH W3MEPEHWA, BBLIMMCIEHMA CTENCHH
OTKJIOHEHHUS TIOTPELTHOCTH BTOPOCTENEHHOTO M3MEPHTENSA CO CKAYKOM OTHOCUTENIBHO TJIABHOTO
U3MEPHTENS NMpPH ONpEeAENeHHH TOTO, YTO OAMH CKaYOK Harpy3kH NpPHCYTCTBYET B 00NacTu
W3MepeHHus, U JOPMHPOBAHUS CTATHCTHYECKHX JAHHBIX O CTENEHAX OTKJIQHEHUS NMOTPEIIHOCTH
BCEX BTOPOCTENEHHEIX H3MEPUTENIEH OTHOCUTENBHO NIaBHOTO U3MEPUTENA;, U

00K AHANM3A MOTPEUIHOCTH, BBIOJHEHHbBIH ¢ BO3MOKHOCTBIO OCYLIECTBICHHA aHANN3A
TIOTPEINHOCTH B 00NaCTH U3MEPEHUA Ha OCHOBE CTATHCTHYECKHMX NaHHBIX.

Kpome Toro, Gnox HM3MepeHHs AaHHBIX AONOJHUTEIRHO BBIMIOJHEH € BO3IMOKHOCTBIO
OCYLIECTBICHHA HENPEPBIBHOTO M3MEPEHHUSA HArpy3ku B 007aCTM H3MEPEHHA B PEXKUME
PEaNnbHOrO BPEMEHH; H

Onox aHanu3a MOTPEIIHOCTH AONONHHTENLHO BBITIONHEH ¢ BO3MOXKHOCTBI) CPaBHEHHA
TIOCHENYIOIIEH BBIYMCIIEHHON CTENEHHM OTKJIIOHEHUS [OTPEIIHOCTH M CTENEHH OTKJIIOHEHHA
NOrPEeLIHOCTH, MONYYEHHOH € MOMOIULK) CTATUCTUYECKUX [AHHBIX; ONMPEACNeHHs TOro, 4To

BTOPOCTETIEHHBIH H3MEPUTENE CO CKAUKOM HEHCNPABeH, eclii  MeKAy TOCHeAyIoe



BBIYMCIEHHOH CTENEHBI) OTKIOHEHHA MOTPELIHOCTH M CTENEHbi0 OTKIOHEHWA MOTPEIHOCTH,
TIOMYYEHHOH € TNOMOIIBK) CTATHCTHYECKHX MAHHBIX, MPUCYTCTBYET OONbINAas paszHHIa M 3Ta
pa3Hu1a BIOCIEACTBUU HE MPONAAAET, U ONMPEAEIEHHA TOIO, 4TO MPUCYTCTBYET MOrPEUIHOCTD,
00ycnoBneHHas (PaKTOPOM BPEMECHHOTO BO3ACHCTBUSA, €CJIM PA3HHLA BNOCISACTBHY NMPONAAAET.

B HactosiiueM M300pETEHMH TAKKE MPEACTABICH YHTACMbBIH KOMIBKOTEPOM HOCHTEND
WHPOPMALIUH, BEINOIHEHHEIH € BO3MOMXKHOCTBK) XPaHEHHA KOMIIBIOTEPHOH NpPOrpaMMEl JUIs
AHAIM3A TMOrPEUIHOCTH OOIACTM M3MEPEHHA HA OCHOBE OMHOIO CKA4YKa HATPY3KHM, IPH 3TOM
KOMITLIOTEpHAA IPOTpaMMa 3amylleHa Ha KOMITBIOTepe NS peajM3alliH ONMUCAHHOTO BRILIE
cnocoba aHann3a norpeiHoOCTH 0OIACTH H3MEPEHHA Ha OCHOBE OTHOIO CKa1Ka HArPY3KH.

Hacroamee uzobpereHue nMeeT clieayoue nojesipie 3hpQexsi.

CornacHo cnocoby aHanM3a NOrpeuIHOCTH 00NACTH H3MEPEHHA HA OCHOBE OTHOIO CKAYKa
Harpy3Ky, NPEICTaBICHHOMY B HACTOAINEM M300PETEHHM, HArpy3Ky ITABHOTO HM3MEPHTENH H
BTOPOCTENEHHBIX HM3MEPHUTENIeH H3MEPSAIOT ¢ BBICOKOI IUIOTHOCTBIO B 00JACTH M3MEpeHus B
TEYEHUE [UIMTENIBHOIO BPEMEHM C MONYYEHMEM MACCMBA AaHHBIX O Harpyske. [locne 3Toro, Ha
OCHOBE OJIHOTO CKA4Kad Harpys3kd IIOMy4alT pasHHLY H3MEPEHHOH HArpy3KH INIABHOTO
H3MEpUTENA OO0 M MOCNE CKAYKa, a4 TAKXKE PAa3HUUY H3MEPEHHOH HArpy3Ku BTOPOCTENEHHOTO
H3MEPHTESIS CO CKAa4KOM J0 M nociie ckaykd. CTeneHs OTKJIOHEHHS MOTPELIHOCTH
BTOPOCTENEHHOIO M3MEPUTENSl CO CKAYKOM OTHOCMTENBHO ITIABHOIO H3MEPUTENS OMPENe/AoT
YHUKABHEIM O0pazoM. Tlocne monyueHus CTATHCTHYECKHMX MAHHBIX O CTENEeHSX OTKIIOHEHHS
MOrPEUIHOCTH BCEX BTOPOCTENCHHBIX W3MEPHTENCH OTHOCUTEIBHO TIABHOIMO H3MCPHTECNSA
BBHITIQJTHAIOT @HAJIM3 TIOTPEIIHOCTH BO BCeH OOMacTH M3MEPEHHA Ha OCHOBE CTaTHCTHYECKHX
JAHHBLIX TAKHM 00pa3oM, 4ToObl MOKHO OBUIO TOYHO OLEHHTH OOlIEE COCTOAHHE MOTrPELIHOCTH
00nacTH U3MEpEeHHA, COCTOSHHE TIOTPEUIHOCTH TJIABHOIO H3MEPHTENs H  COCTOSHUE
HOTPELIHOCTH KaX/I0TO H3 BTOPOCTENIEHHBIX U3MEPHTENEH. 3TOT CIOCO0 3aCyKHBAET IIHPOKOES
pacnipoctpaHenre. KpoMe TOro, CTeNeHb OTKIOHEHWS TIOTPELIHOCTH BBIYUCISIOT HA OCHOBE
Pa3HUIBI W3MEPEHHOH HArpy3KH A0 H NOCHe CKkaukd. BpeMeHHON WHTepBan A0 M MOCHe CKauka
ABIACTCA O4Y€Hb KOPOTKMM, MpU 3ToM paboyasa cpena u pabouee COCTOAHHE H3MEPUTENA B
OCHOBHOM  OCTAIOTCA  HEM3MEHHBIMM, 4YTQ TNpEJOTBpalllaeT BIIHAHUE TOTPEUIHOCTH,
0o0ycroBieHHOH QaxKTOpoM BO3ACHCTBUA, Ha Ppe3yILTaT BBIYMCICHHA, JENIaeT pe3ynbTar
BbIYMCIICHHA BOIee TOYHBIM U 00ECIICYMBACT TOYHOCTD MOCIEAYIOLUIEr0 AHANN3A MOrPEUIHOCTH.

Kpome Toro, cucrema uia aHain3a NOrpeuIHocTH 00nacTu U3MEPEHUA HA OCHOBE OTHOTO
CKauKa Harpy3kH B HACTOAIIEM H300peTeHUM Takke o0nazaeT yka3aHHBIMHM  BBILIE
MIPEUMYLISCTBAMH.

Hacrosmee nzobperenne MOXKET HMETh [APYTrU€ LENH, NPH3HAKM M NPEHMYLIECTBA,

OTIIMYHEBIE OT OINHCAHHEIX Bhle. Hacrosmee u300pereHue Gyner Oonee MonpoOHO ONMHCAHO



HIDKE CO CChLUIKOH Ha CONpOBOANTCIEHBIC YCPTEKH.

KPATKOE OITUCAHHUE YEPTEXEH

ConpoBOAMTENIBHBIE UYEPTEXKM, HBIAIIMECH YACTbH) HACTOALIETO u300peTeHMs,
OpeaHa3HA4eHbl s ODeCnedeHus OOMONHUTENBHOTO MOHMMAHHA HACTOAIIErO H300peTeHus.
CxemaruyeckHe BAPUAHTEl peanH3allMd HACTOANIETO W300peTeHHA M HX  ONHCAHUE
OpeaHa3Ha4eHbl [UIA WLTIOCTPALIMH HACTOALIETO H30OPETeHUsA U HE SBIAIOTCA HEONMPABAAHHBIM
OrpaHHyYeHHEeM HACTOAILEro H3oOpeTenya. Ha cOnpoBOANTENEHEIX YepTenax:

Ha ®UI. 1 uzobpaxkeHa cxemarudeckas AuarpaMmMa Crnocoba aHanusa MOrpeimHOCTH
0bnacTH W3MepeHHs Ha OCHOBE OJHOT0 CKauKa Harpys3kH, COMIACHO MNpPeANOYTHTEeNEHOMY
BAPHAHTY PEANHM3ALHN HACTOALIETO H300pEeTEHA.

Ha OHI’ 2 uzobpaxena cxemMaTrudeckas auarpaMma jrana S2, nokasasHoro va QUL 1,
COTNIACHO NMPEANOYTHTENLHOMY BAPMAHTY pealu3alli HaCTOAIIEero H300peTeHus.

Ha ©OUI". 3 uzobpaxena cxeMarnyeckas CTPYKTYPHAA AMArpaMma MOAYJICH CHCTEMbI A
aAHaIM3a MOTPEIIHOCTH OO0NAacTH M3MEPEHHsA Ha OCHOBE OJHOTO CKayKa HATPY3KM, COINIACHO

APYrOMy BAPUAHTY PEAIM3aLMH HACTOALIETO M300peTeH .

MMOAPOBHOE OITHCAHHE BAPHUAHTOB PEAJIM3AIIUHU

Hwke mpencraBneno mnoapoOHOE ONMHMCAHHE BAPHAHTOB pealiM3aliH  HACTOSLIETO
H300PETEHUA CO CCBUIKON HAa COMPOBOAMTENBHBIE YCPTEKH, OJHAKO HACTOALIEE M300pETCHHE
MOXeT OBITh peanu30BaHO JAPYrHM OOpa3oM, BXOASLUIMM B paMKd o0beMa HAacTOSILIETO
H300peTeHns.

Ang  obDecneueHHs mNPOCTOTHI TNOHHMMaHM#A, Xaxk wH3o0paxkeno nHa OUIL 1, B
IPEeAMOYTHTENISHOM BapHaHTE PEaNM3aluM HACTOAIEr0 H300peTeHHs MNpeAcTaBleH Ccrmocod
aHAJIM3a MIOTPEIIHOCTH OONACTH U3MEPEHHA HA OCHOBE OAHOTO CKayka HArpy3KH, BKIIIOYAOIIMIA
CIEAYIOLIME ATAlbI, HA KOTOPEIX:

Jran S1: U3MEPAT HATPY3KY IMABHOTO M3MEPUTEA U BTOPOCTENCHHBIX H3MEPUTENECH B
00nacTH u3MepeHus ¢ NOJyYEeHHEM MAacCHBa JaHHEBIX O Harpyske.

Jran S2: Ipu ONpeAeNeHUH TOrO, 9T0 B 00JacTH H3MEPEHHA NIPHCYTCTBYET OUH CKa4OK
HArPy3KM, MOIYHAI0T PA3HUILY U3MEPEHHONH HAIPY3KH IABHOTO M3MEPUTENA 0 U MOCIE CKAYKA,
a TAKOKE PA3HHLY M3MEPECHHOH HATPY3KH BTOPOCTENECHHOIO M3MEPHTENSA CO CKAHYKOM J0 M MOCIE
CKauKa, U BEMYUCIIAIOT CTENEHb OTKIIOHEHUS TIOTPEIIHOCTH BO BTOPOCTENEHHOM H3MEPHTENE CO
CKa4YKOM OTHOCHTENILHO TJIABHOTO M3MEPHTENS Ha OCHOBE DasHMIEI H3MEPEHHOIl Harpys3ku
IIaBHOTO HM3MEPUTENA A0 M IOCHE CKayka, A TAKOKE PasHULBI W3MEPEHHOH Harpy3Ku

BTOPOCTENIEHHOTO U3MEPHTEA CO CKAYKOM A0 H IMOCIIC CKAYKd.



Oran S3: nosropsaor 3ran S2 po Tex mop, noxa He cHOPMUPYIOTCHA CTATHCTHYECKHE
NaHHBIE CTENeHeH  OTKJIOHEHHS TIOTPELIHOCTH BCEX  BTOPOCTENEHHLIX — U3MEpUTENei
OTHOCHTEIIbHO I'ITABHOTO HSMCI)HTCHH.

Jran S4: BRINONHAKT aHAIM3 TOTPEIIHOCTH B OONACTH M3MEPEHHA HA OCHOBE
CTATHCTHYCCKHMX JAHHBIX.

CornacHo cnioco0y aHanH3a NOrpeIlHOCTH 001acTH H3MEPEHHA Ha OCHOBE OAHOTO CKadKa
HArpy3Ku, NPEACTABIEHHOMY B JAHHOM BAPHAHTE PEANM3ALMM, HATPY3KY IVIABHOTO M3MEPUTENS
H BTOPOCTECTICHHBIX HSMepHTeJTeﬁ H3MEPAKT ¢ BLICOKOH ITJIQOTHOCTLIO B OGJTaCTH H3MEPCHHS B
TEYECHHE MJIMTEIILHODO BpeMeHH Cc HOJIy‘-leHl/ICM MACCHBA JAHHLBIX O HAI pySKe. HOCHC 3TOr0, Ha
OCHOBE OJIHOTO CKaykad HArpy3KH TIONYYalT PpasHHIY H3MEPEHHOH HArpy3KH ITIaBHOTO
H3MEpPUTENIA OO0 M MOCHIE CKAYKA, 4 TAKOKE PA3HULY H3MEPEHHON HArpy3KM BTOPOCTEINEHHOTO
M3MEPUMTEIA CO CKAYKOM OO0 M nocne ckauka. CTeneHb OTKIOHEHMA MMOIPEeLIHOCTH
BTOPOCTENEHHOTO M3MEPHTENS CO CKaYKOM OTHOCHTENBHO TNIABHOTO M3MEPHTENS ONPEneNisiOT
YHUKANbHBIM 00pasom. [locne momy4eHHs CTATUCTHYECKMX JAHHBIX O CTEMEHAX OTKIOHEHWA
NOTPEIUHOCTH BCEX BTOPOCTENIEHHBIX H3MEpHTENel OTHOCHTEIRHO INIABHOTO W3MEPHTENA
BBUIOJIHAKOT AHAJIM3 IOIPEUIHOCTH BO BCEH 0OMAcTH M3MEPEHMS HA OCHOBE CTATHCTHYECKHX
MAHHBIX TAKUM 00pa3oM, YTOOBI MOKHO OBIJIO TOYHO OLIEHUTH OfIIee COCTOSHHE MOTPELIHOCTH
obnacTu u3MEpeHus, COCTOAHHME I[OTPELIHOCTH IJABHOTO M3MEPUTENd M COCTOSHHE
TIOTPELIHOCTH KaXKAOTO H3 BTOPOCTENIEHHBIX U3MEpHTENeH. 3TOT crocol 3aciyKHBAET IHPOKOE
pacnpocTpaHeHue. KpoMe TOro, CTencHs OTKIOHEHHUA MOTPELIHOCTH BBIYMCIAKT HA OCHOBE
Pa3HUIBI U3MEPEHHOW HATPY3KH A0 H MOC/Ee CKaukd. BpeMeHHOl WHTepBaj A0 M MOCE CKauka
ABIAETCA OYEHb KOPOTKMM, MpH 3TOM paboyasa cpena u padouee COCTOAHME H3IMEPUTENA B
OCHOBHOM  OCTAHOTCA HEH3MEHHEIMH, UYTO TIPENOTBPALIAET BIHSHUE TIOTPEIIHOCTH,
00ycCnoBieHHOH (JaKTOpPOM BO3AEHCTBUS, Ha PpE3YNETAT BEMUCICHHA, JENAeT pe3y/kTar
BEIUHCIIEHHA 0OJiee TOUHEIM U 00ECITEUHBAET TOYHOCTE TIOCIENYIOLIETO dHATH3a ITOTPEIHOCTH.

Crnenyer MOHMMATE, UTO U3MEPEHHE C BBICOKOH TUIOTHOCTBIO Ha 3Tane S1 BEIMIONHSAOT B
OTHOLICHMHM HAIPY3KM TIABHOIO H3MEPHMTENA M BTOPOCTEINEHHBIX M3MEPHUTENCH B 00macTu
W3MEpEeHHs B TEUCHHE NJHUTENBHOTO BPEMEHH C IONYYeHMEeM MaccHBa AAHHBIX O Harpyske.
IMpeanodTUTENEHO, HATPY3KY TNIABHOTO H3MEPHTENS U BTOPOCTENIEHHEIX H3MEpPHTENeH B 00macTu
H3MEPEHUA H3MEPAIOT B KOHKPETHBIM NEPHOA BPEMEHM, HAIIPHMED, BO BTOPYIO MOJIOBUMHY HOYH.
BBuny 1010, 4to B TeucHHe OOMBLICH YACTH BTOPOH NMOJIOBMHBI HOYM NEPHOAMYCCKU PAlOTAIOT
TOJNILKO XOJIOMWUJTEHHK, BOJOHArPEBAaTEellb, KOHAWULUHOHEDP H JAPYrHE YacTO AIKCIUTYaTHPYEMBIE
AEeKTpHYecKHe TPHOOPE], OAMH CKaYOK Harpy3KU NpoHcxonuT fonee jerko. JlaHHsIe O Harpy3ke
MOTYT IPEACTABNATh CODO# 0a30BBIC MapaMeTpsl HArPY3KH CHUCTEMbBI IHEPrOCHAOKEHHA, TaKue

KaK KaxKymadaAcda MOIHOCTL, dKTHBHAA MOIHOCTB, PCAKTHBHAA MOIIHOCTL, KOBti)ti)HL[HEHT



MOIWIHOCTH, CHIIA TOKA, AKTHBHBIA TOK M PEAKTUBHAIA TOK, & OCODEHHOCTM H3MEHEHHA ITHX
TIapaMeTPOB HATPY3KH C TEYEHUEM BPEMEHH MOTYT OBITH MCMONB30BAHEI AJIA ONPESIIeHHS THIA
U (pakTopa BO3HMKHOBEHHA HArPY3KH, KOTOPbIE MOIyT ObITb NIPUMEHEHBI B AHAIHM3E
nmorpeiwHocTH obnactu usMepeHus. Kpome toro, ofnacTs U3MEpPEHHH MOXET NPEACTABIIATH
€000 U3MEPUTEIbHBIN KOPOO, MPH 3TOM TNIABHBIH U3MEPHTEIb U BTOPOCTENEHHBIC H3MEPUTENH
B 00J1aCTH U3MEPEHHA COOTBETCTBYIOT INIABHOMY H3MEPHTENII0 H BTOPOCTETICHHEIM H3MEPUTENAM
B H3MEPUTENHHOM KOpoOe COOTBETCTBEHHO. B xadecTBe anbTepHATHBLI, 001aCTh H3MEPEHHH
MOXKET NpPeACTaBNIATL co0OH OTBOA, TP JTOM TIJIABHEI HM3MEPUTENL B OONACTH HM3MEpeHHS
MOKET COCTOATb M3 DIOKOB OTBOAA HAYATLHOIO M KOHEYHOTO Y3JI0B OTBOAA, A BTOPOCTENCHHbBIC
UZMEpPHTENIH B OONACTH M3MEPEHHS MOTYT COOTBETCTBOBATh BTOPOCTENIEHHBIM H3MEPHTENAM B
oreoae. B xadectse anbrepHATHBbI, OONACTH M3MEPEHHH MOXKET NPEACTABIATH CODOH BCIO
obnacte Tpancdopmaropa, mpu 3TOM INABHbIH H3MEpPUTEAb B OONACTH H3MEPEHHA MOXET
npencTasisTe coboil TaBHBIT M3MEpUTENs B 00nacTH TpaHc(OpMaTopa, a BTOPOCTENEHHBIE
u3Mepurenu B OOmACTM H3MEpEeHUs MOryT COOTBETCTBOBATb BCEM  BTOPOCTENEHHBIM
u3MepHTensaM B obnactu TpaHcdopmaropa. Takum 0OpazoM, BHE 3aBUCHMOCTH OT TOTO, ABIAETCS
o obnacts M3MEpPEeHMH HM3MEPUTENbHBIM KOpPOOOM, OTBOAOM MIHM BCEi  0BnacTbio
TpaHcopMaropa, cnocod aHan3a NOrpelHOCTH 00IacTH U3MEPEHUA Ha OCHOBE OTHOTO CKauKa
Harpy3KH, COIIACHO HACTOAIUEMY W300PETEHNIO, BCE PABHO IPUMEHKUM.

Kpome Toro, na stane S1 naHHbIe 0 HArpy3Ke TIaBHOTO M3MEPUTENA H BTOPOCTETIEHHEBIX
H3MEPUTETICH, NPEANOYTHTEIIBHO, MONYYaT MOCPESACTBOM CUMTHIBAHWA B OKHE, 4 JAHHBIC O
HArpy3ke B MHOXECTBE BPEMEHHBIX TOYEK TIOyYaldT B OIHOM BpeMeHHOM okHe. Ecmu
OPUCYTCTBYET MIAAKOE kOIebaHue MHOXKECTBA (DPArMEHTOB JAHHBIX O HAIPY3KE BO BPEMECHHOM
OKHE, TO 3HAYEHWE CTNIAJKUBAHUS HCTIONB3YIOT B KauecTBE AAHHBIX O Harpyske. Ecnm mexny
MHOMECTBOM ()ParMEeHTOB J@HHBIX O HATPY3KE BO BPEMEHHOM OKHE MPUCYTCTBYET CKaudOK, TO
JlaHHBIE O HArpy3ke, CUMTAaHHEIE B OKHe, 0TOpaceiBaloT. Koraa cGoOp AaHHEIX BBIMOJHAWOT HA
TJIABHOM W3MEPHTEJIE U BTOPOCTENECHHBIX H3MEPHTENSX, TpeOyeTcs CHHXPOHHW3AIMS BPEMEHH,
4T00bI  00ECMEUHTh HOOCTOBEPHOCTb COOMPACMBIX MAAHHBIX M YIPOCTUTb MOCIEAYIOLIEE
BEIUHCJIEHHE CTENEHH OTKJIOHEHHS NorpeirHocTH. CUHXPOHH3alUHA BPEMEHH BKJIIOYAeT B ceds
CHHXPOHHW3AIMX) BpPeMEHH c0Opa M CMHXPOHH3adUMK BpeMeHHM u3MepeHus. CHHXPOHH3aLHd
epemenu cbopa nmoapasyMeBaeT, 4TO CeTb 3HEeprocHabkeHus BO BCel obnactu TpaHcdopmaropa
HHHLMHPYET KOMAHALI CYMTBLIBAHMSA HArPy3KM JUIA PasHBIX M3MCPHUTENCH B OJMH M TOT K€
MOMEHT BpeMeHH. CHHXPOHH3AIMS BPEMEHH H3MEPEHHS TOAPA3yMEBAET, YTO H3IMEPUTENH
OCYIIECTBISIOT H3MEPEHHE HArPY3KH B OJJHH M TOT XK€ MOMEHT BPEMEHH TIOCJIE TIpHeMa KOMaH
CUMTLIBAHKA. BBICOKOTOUHAA CHHXPOHM3ALMA BPEMEHH MOXET O00CCHeYUTh CHHXPOHM3ALMIO

BpPEMECHH CTATHCTHYCCKUX AAHHBIX O HAIPY3KE BCETO OGOPYI[OBHHHH B CETH 3Hep]"OCH36}KEHHH



obnactu TpancdopMaropa, UTO ABAACTCA OCHOBOIH TEXHONOTHH BBIABICHMS CKauka Harpysku. B
NaHHOM BAapUaHTe peanu3alMM, KaXIABIH H3 IIABHOTO H3MEPUTENS H BTOPOCTENEHHEIX
H3MEPMTENIEH CETH IHEProcHabkeHus B obnactu Tpanchopmaropa CHAGKEH HECYIIMM MOJAYIIEM
nna  dopmuposaHus oOmeit Hecywed ceru. IllupokononocHas Hecymas CceTh  UMEET
BBICOKOTOYHYK) CHMHXPOHHM3ALUMI0O BPEMEHH, TO €CTh BCE HECYLIME MOAYIHW B HECYLIEH CeTH
MOZIEP’KHBAIOT BLICOKOTOYHYIO CHHXPOHH3ALMIO HA OCHOBE 3TAJIOHHOTO BPEMEHH CETH, TaK 4TO
3TANOHHOC BPEMA CETH HMCMOIb3YCTCH B KA4YCCTBEC CHCTCMBI BPEMECHH, 4 KOMAHAbLI CYMTBIBAHWA
Harpy3kyH HHHIHHPYIOTCA Ha HECYUIHX MOAYNAX B OOAHH H TOT X€ MOMEHT BpEMEHH AJA
CHHXPOHH3ALUMH BpemeHHu cbopa B cucteme. B ciyyae CHHXPOHM3ALUHH BPEMEHM HM3MEPEHHUA,
Harpyska B H3MepHUTelle H3MepseTCd ANPOM H3MEePEHHil H CYHTHIBAETCA AAPOM H3MepeHHH. Sapo
U3MEPEHHUM MPEAHA3ZHAYECHO [UIA NMEPHOAMYECKONO U3MEPEHUA M 3AIMCU JAHHBIX O HATPYy3Ke, a
TAKKE OHO NMPEIHA3HAYEHO VIR CUMTHIBAHMA A3HHBIX O HArpy3ke M3 sapa usmepenuit. Taxkum
00pa3oM, MEXITY MOMEHTOM BPEMEHH H3MEpPEHHS Harpy3Kd U MOMEHTOM BPEMEHH CUHTHIBAHHS
Harpy3ku MMEET MECTO CIy4aiiHasa PasHMLA BO BPEMEHH, KOTOpas paBHAETCA 0 M HECKOILKHUM
COTHAM MHJUTHCEKYHA. JTa €CTEeCTBEHHAsA pa3HHLA BO BPEMEHH 3aTpyIHAET AOCTHAKEHUE TOYHOM
CMHXPOHM3AUMH BPEMEHM M3MepeHuA. B Hacrosmee BpeMs, 3HAYCHUA HATPY3KH IIABHOIO
M3MEPHTENS M BTOPOCTENIEHHBIX M3MEPHTENEH TOJIy4aloT MOCPEACTBOM CYMTHIBAHMA B ONHOI
To4ke. B ciydae cuMThIBAHNMA B OJHOM TOYKE, €10 BHIMOAHAIOT HA OCHOBE MOMEHTA BPEMEHH 1A
TIOJIYYCHUA OAHOTO (bpaFMEHTa JAdHHBIX CYHTBIBAHHA, OAHAKO HE MOTYT OBITb WCKITIOYESHBI
taxTops! BO3ACHCTBUA, OOYCIOBICHHBIC ACHHXPOHHBIM BPEMEHEM M3MepeHusa. Takum 00pazom,
B AZHHOM BAPUAHTE PEANIH3ALMH, 3HAYEHUS HArPy3KH ITIABHOTO H3MEPHTENS M BTOPOCTETIEHHEIX
H3MepHTeﬂeﬁ, NPEANOYTUTCILHO, NMONYHAaT NOCPEACTBOM CHHTBLIBAHHA B OKHC. B HAaCTHOCTH,
3HAYEHHA HATPY3KH CYUTHIBAIOT HA OCHOBE BPEMEHHOTO OKHA. OIHO BPEMEHHOE OKHO BKITHOYAET
B ce0s MHOXKECTBO MOMEHTOB BPEMEHH, TPU 3TOM JaHHEIE CYHTHIBAHHA BO MHOXECTBE
MOMEHTOB BPEMEHH MOryT OBITH MOIYYEHBI NMOCPEACTBOM CUHTHIBAHHA B OJHOM BPEMEHHOM
oxHe. Ecim mpucyTcTByeT rmaaxoe kone0aHWe MHOXKECTBA (DParMEHTOB AAHHEIX HArpysk,
CYMTAHHBIX B OAHOM BPCMCHHOM OKHE, TO MOXHO CHHMTATL, YTO HAIpPy3Kd IMaBHOIO U3MCPHTCIA
WIH BTOPOCTENIEHHOTO M3MEPUTENSE HAXOANTCH B YCTOHUMBOM COCTOSHHH Ha Y3li€ CUHTHIBAHNA, 4
3HaYeHHE CTIANKHMBAHUS MOMKET UCITONB30BATHCA B KAYECTBE CYMTAHHBIX JAHHBIX O Harpyske.
3HayeHHEe CrIAKUBAHHA MOXKET MPEACTABIATL CODOH AaHHBIE O HArPY3KE B HEKOTOPBIH MOMEHT
BPEMEHH B OKHE MIIH CPEAHEE 3HAYCHUE, B3ATOC MO MHOXKECTBY (DPArMEHTOB JAHHBIX O HATPY3KE
B 9TOM OkHe. ECiTM BO MHOXeCTBE (PparMEHTOB AAHHEIX O HATPY3Ke, CYHTAHHEIX B OJHOM
BPEMEHHOM OKHE, IIPHCYTCTBYET CKa40K, TO CYMTAIOT, YTO HArpy3Ka H3MEPHTENM He HaXOIUTCH B
YCTOHYMBOM COCTOSSHMM H& Yy31€ CHYUTBIBAHMA, W JaHHBIC O HArPY3Ke, CUMTAHHBIC B ITOM

BpEMeHHOM OKHe, orOpaceiBaroT. Hampumep, muxnm cOGopa cocraBimser 1 MHHYTY, HHBIMU



CNOBaMM, JAHHBIE O HArpy3Ke CUWTHIBAKOTCH OAMH pPa3 B | MUHYTY, NPH 3TOM JaHHbIE
CUHTHIBAIOTCH B OKHE. OKHO COCTABASET 3 CEKYH/IBI, MPH 3TOM AaHHbIE CYUTHLIBAHOTCS OAUH Pa3 B
CEKYHy, TAK uTO 3 (pparMeHTa JAHHBIX O HATPY3KE MOTYT ObITh CUMTAHBI 34 KAKABIH LMKII
CUMTBIBAHMA C HHTEPBAIOM B | cexyHay. Ecnm npucyTtcTeyer mankoe konebanue 3 (parMeHTOR
JAAHHBIX M3 TONO LMKJIA CYMTHIBAHUA, TO MOKHO CHHMTATh, 4TO HArPY3KA MIABHOTO MU3MEPUTEINA
WJIH BTOPOCTENEHHOTO HM3MEPUTENA HAXOAUTCS B YCTOHUMBOM COCTOSHHHM Ha 3TOM y3jle, a
3HAYEHUE CIIAKUBAHMA JAHHBIX O 3HAYEHMM HATPY3KM MOXKET HMCIOIb30BATHCA B KA4ECTBE
CUHMTAHHBIX AaHHbIX. Ecnm B 3 (¢parMeHTax MaHHBIX O HArpys3Ke B 3TOM UMK/IE CYHTHIBAHHA
HPHCYTCTBYET CKa4YOK, TO CHMTALTCH, YTO HArPY3Ka [TIaBHOTO M3MEPHUTENA HJIM BTOPOCTENECHHOIO
UBMEpPHTENA HEe HAXONHMTCA B YCTOHYMBOM COCTOSHHH H2 3TOM Y3]Ie, U CYHTAHHBIE IaHHBIE
OTOpAacHIBAIOT.

Takum obpasom, Ha stane S1 3HAUEHHE HATPY3KH B YCTOHYHBOM COCTOSHHH NONYHAHOT
MOCPEJCTBOM CYUTHLIBAHHA B OKHE M CIIKHMBAaHHMA JaHHLIX, a JaHHbIE B HEYCTOIHYHBOM
COCTOSHHU HEMOCPEACTBEHHO OTOpAchIBAIOT, TeM cambiM 3PGDEKTHBHO ycTpaHas (GaxTopbi
BO3AeiCTBHA, OOyCIOBIEHHbIE ACHHXPOHHBIM BpEMEHEM W3MepeHHdA, a Talke obecrevuBas
TOYHOCTb U IOCTOBEPHOCTh CYMTAHHBIX JAHHBIX.

Crnenyer moHuMmars, 4t0, Xak moxasaHo Ha @UI. 2, ma arane S2 onpepenswT TO,
HPUCYTCTBYET JIH OJIMH CKAYOX HATPY3KH B OONACTH M3MEPEHMs, Ha OCHOBE CIEAYIOLIMX 3TAMOB,
Ha KOTOPBIX:

Jran S21. CPaBHMBAKT 3HAYCHME U3MEHCHUSA HATPY3KM KaXAOr0 M3 BTOPOCTENCHHBIX
UBMEpHTENIeH ¢ 3apaHee 3aJaHHBIM MOPOTOBBIM 3HAYEHHEM BHIPAKEHHOTO CKauKa Harpy3Ku U
3apaHee 33JaHHBIM IOPOrOBHIM 3HAYCHUEM HATPY3KM MPH MIAAKMX KONEOAHWAX, €CU 3HAYCHUE
U3MEHEHUS HArpy3KH BTOPOCTENEHHOTO H3MEPUTENS OOJBIIIE WIH PABHAETCA 3apaHee 3aJaHHOMY
HOPOTOBOMY  3HAYEHHK) BBIPAKEHHOTO CKadyka HATPY3KH, TO OIPEAENAIOT, YTO BO
BTOPOCTETICHHOM HM3MEpHTENe NMPHCYTCTBYET CKavOK HArpy3KH, a €ClH 3HauyeHHe W3MEHEHHs
HATPY3KH BTOPOCTENEHHOTO HM3MEPHTENS MEHBIIE 3apaHee 3aJaHHOTO TIOPOTOBOTO 3HAYEHHSA
HArPY3KM NPH DIAAKMX KONeOaHWAX, TO ONPEACHHAIOT, 4TO MPUCYTCTBYET MIaakoe konebanue
Harpy3kH BTOPOCTENEHHOTO H3MEPHTENA.

Oran $22: coOHpAOT CTATHCTHYECKHE NAHHEBIE COCTOAHNS H3MEHEHHA Harpy3kH Kauaoro
H3 BTOPOCTCIEHHBIX H3MEPUTENEH B OAMH M TOT E MOMCHT, M €CIIM CKAYOK HArPY3KH
HPHCYTCTBYET TONBKO B OJHOM BTOPOCTCIIEHHOM M3MEPMTENE, a4 B APYIMX BTOPOCTEHCHHBIX
U3MEPHTENAX NMPUCYTCTBYET Iagkoe kojiebaHue Harpys3ku, TO ONMPEAENAIOT, UYTO OAMH CKauOK
Harpy3kH NMPHCYTCTBYET B 00NacTH W3MEPEHHH; B MPOTHBHOM CJIyuyae ONpPENENsioT, YTO ONHH
CKAYOK HAIPY3KH B 0ONACTH U3MEPEHUA OTCYTCTBYET.

Cnenyer moHuMath, uTo Ha 3Tane S21 3apaHee 3aAaHHOE TIOPOTOBOE 3HAYEHUE



BBIP&KEHHOrO CKauKa HArpy3Kku, Kax npasuio, senserca Oonswium. Hanpumep, B cnyuae
MOIIHOCTH, NIOPOTOBOE 3HAUCHUE BEIPAXKEHHOIO CKaukKa Harpys3KH 3aAaHo Ha 3Hadenuu 1000 Br.
Ecnu 3HayeHue H3MEeHEHHA MOIIHOCTH I'TABHOI0 U3MCEPUTENA HIH BTOPOCTENECHHOIO U3MEPHTCNA
npeseimaet 1000 Bt, TO onpeaensawT, 4TO HA TNABHOM M3MEPMTENIEC WIM BTOPOCTENEHHOM
H3MEPUTENIE MNPUCYTCTBYET BBIPAKEHHBIN CKA4OK Harpy3ku. Ecou 3nayenue H3MeHEHusd
MOILHOCTH TJIABHOIO U3MEPUTENA WIH BTOPOCTENEHHOrO H3MepuTens He nmpepsimaer 1000 BT, To
OMNPEACTIAIOT, YTO HA IIIABHOM HM3MEPUTENEC HIM BTOPOCTENICHHOM M3MEPHTENE BbIPAMKCHHBIH
CKauOK HATPy3KH OTCYTCTBYeT. IIoporoBoe 3HaueHWe HATPy3KH NPH NIAAKHX KONe0aHuAx, Kak
OpAaBHNO, #ABIAETCA HeOonbuwMM. Hanpumep, B Ciydae MOLIHOCTH, MOPOTOBOE 3HAYCHUE
HArpy3KH NpH IMajkux konebaHuax 3agaHo Ha 3HaueHHH 10 Br. Ecnm 3HaveHue u3MeHeHHA
MOMIHOCTH u3MepuTens Menbuie 10 BT, 10 onpeaensior, 4To npucyTCTBYyeT rnaaxkoe xonebanue
HArpy3Ku H3MepuTens. ECau 3sHaueHue H3MEHEHM MOMIHOCTH u3MepuTe He mednpwe 10 BT, To
OTIPEAENAIOT, UTO TaAK0e KonebaHue HaTrpy3KH U3MEPHTENA OTCYTCTBYET. ECITH CKa4u0K Harpys3xu
HPHUCYTCTBYET TONLKO B OHOM BTOPOCTENEHHOM M3MEPUTENA BO BCei obnmactu M3MepeHus, a B
OPYTHMX BTOPOCTENEHHbIX H3MEPHUTENd IMPUCYTCTBYeT IIajakoe KojgebaHue HarpyskH, To,
COOTBETCTBEHHO, CKa4OK HArpy3KW IMPUCYTCTBYET M B IVIABHOM u3MepuTene. B panHoM cnydae
ONpEAENAIOT, YTO B 00NaCTH M3MEPEHUs NPUCYTCTBYET OIMH CKAYOK Harpy3kKH, JUIS YIPOLICHHA
HOC/IEAYIOIErO BLIYMCACHUA CTENEHH OTKIOHEHUS NOIrPELIHOCTH BTOPOCTENEHHOIO U3MEPHTENA
CO CKAYKOM OTHOCHTEIILHO TJIABHOTO H3MEPHTENS. B MPOTUBHOM ClTyyae ONMpenensior, YTO OAHH
CKAYOK HATPY3KH OTCYTCTBYET, MHBIMH CJIOBAMM, MPMCYTCTBYET MHOXECTBO CKAYKOB HAarPy3Ku
WJTH NPHCYTCTBYET TIAAKOE KoJiebanue BCcei Harpy3ku B OONACTH H3MEPEHUS.

Cnenyer mnoOHMMAaTh, 4YTO HAa 2JT1ane S2, CTENeHb OTKIOHEHHMA IMOTPEUIHOCTH
BTOPOCTEIIEHHOTO HM3MEPHTENI CO CKAYKOM OTHOCHTEIBHO NIABHOTO W3MEPHTENS BBIYHCIISIOT
COMMIAacHO cleAywmei GopMyrne:

(a&Pr.uaBu-:m;)_a&PI':)JIIIr Apmmcpcmma VIR rJIanl[om:(APmM(:pcmlaﬂ nna rnanuoro_APmMCpcuuaa aliici
k)IAPH'}MCpC[l[lM A4 TIapioro

TAE (EAPrumsoro—€APK) ONPENENAOT, KaK 3HAYEHHE OTKJIOHEHHA TIOTPEIIHOCTH MEXAY
[JJABHBIM H3MEPHTENEM H BTODOCTENCHHBIM H3MepuTeneM K €O CKadkKOM, (EAPmmasmoro—
EaPk)/APuswepersas  n  puamworo  ONIPENENSNIOT, KaK  CTENEHb OTKIOHEHHS  NOTPELIHOCTH
BTOPOCTENEHHONO H3MEPUTENA Kk CO CKAYKOM OTHOCHTEIbHO IIABHOIO H3MEPHTEINS, APunepanian
i maswore TIPEACTABIAET COOOH pa3HMIY M3MECPEHHOM HArpy3KkH TIABHOIO HM3MECPUTENA A0 H
nocne ckayka, APupepensas am k  NPEACTaBIAeT coOOM pa3sHMIy M3MEPEHHOH Harpysku
BTOPOCTENCHHONO H3MEPHTENd k €O CKAYKOM [0 M MOCIE CKAYKA, MPH 3TOM BbHIYMCICHHE
BBITIOJIHAKOT TOTAA, KOIZla CyMMa pPa3HMI| HAarpy3KH JApPYIHMX BTOPOCTENIEHHBIX H3MEPHUTENeH

OnusKa K HYITO.



IIpexxpe BCEro, MOrpemIHOCTs M3MEPHTENA BKIOHAECT B €0 MOTPELIHOCTH CaMOro
WU3MEPHUTENA H TOTPEUIHOCTh, O0YCIOBAEHHYIO (aKTopoM BozAeicTsHA. [IOTpemHOCTE caMoro
H3MEPMTENA BKIIOYWAET B ceba mnorpemHocts, OOYCIOBIEHHYK) CXEMOH BbIDODKM TOKAa,
MOTPEIIHOCTb, OOYC/IOBICHHYI) CXEMOH BBIOOPKM HANpsXKEHMS, MOIPELIHOCTb, O0YCIOBICHHYK)
YUmoM u3Mepenus u T. 1. [lorpeurnocts, 0bycnosnenHan HaxTopoM BO3ASHCTBUA, MPUCYTCTBYET
BBHAY TOTOQ, YTO YCIOBUS padoueli cpeas! (TeMreparypa, BIaXHOCTh, NEKTPOMarHHTHasd cpeaa
H T. II.) 1 pabo4Kre COCTOAHUA PA3HBIX U3MEPHTENEH OTINHYATCH MEKay coboii. [lorpemHocTs,
o0ycnoBiieHHas (axkTOPOM BO3ACICTBHA, ABIAETCA NPOH3BONLHONH W MHOTAA TIPHBOAMT K
CUIIbHOMY OTKJIIOHEHWIO BbIYUCIEHMS.

B uacTHOCTH, ecliH MCTHHHOE 3HAaYE€HHE, W3MEpeHHOe 3HAYeHHE H MOTPelIHOCTh
u3nyeckoil BENHUMHbBI {HANPAKEHMS, TOKA, MOLHOCTH WM T. I.) SABIAIOTCA Y, Viemepanoe M &,
COOTBETCTBEHHO, TO YAOBICTBOPAETCA chaeayromas popmyna (1):

Y~ ¥Yummepennoe—€ (1)

J1a MOMEHTA BPEMEHU |1 nepea CKa4KOM HATPY3KH, Y1=Y1 wsmepensoeE1-

A1 MOMEHTE BPEMEHH 2 NOCIIE CKaYKa HAIPY3KH, Y1=Y2 wamepennoe—E2-

Y27 ¥17¥2 mamepeinoc Y1 }{wcpclmoc_(&_al ) .

Taxum oOpazoM, JUTd pasHULBI HATPY3KU [0 M TOCJIE CKayka B OJHOH M TOH e TO4uKe
H3MEpEHHUs, yKasaHHas Baiue hopmyna npeobpasyercs B Cneayoyio:

AY=AVumepennas—{(£2—€1)

PazHuuy Mexay M3MEpeHHBIMH 3HAYEHWSIMHM M3MEPHUTENs 10 M MOCNEe CKAadKa HArpy3KH
UCTONB3YIOT AJS BEIUHCIIEHUS, BPEMEHHONH HHTEpPBaN A0 W NOCHE CKadka O4YEeHb KOPOTKUH, a
pabouas cpena u pabodyee COCTOSHHE H3MEPHUTENS B OCHOBHOM OCTAIOTCA HEU3MEHHBIMU. Takum
00pa3oM, BO3JEHCTBUE MOTPEIIHOCTH, OOYCIIOBIEHHOH (akTopoM BO3JEHCTBUS, HA PE3yNbTaT
BBIMMCIEHMUA HCKIIOYAETCH, & MNOCNE YCTPAHCHHA MOTPELIHOCTH, 0OycnoBneHHON daxkTopom
BO3ACHCTBHSA, TMNOTPEIIHOCTE PasHHIBI MEXAY HW3MEPEHHBIMH 3HAUEHUAIMH H3MEPUTENs
NPHOTU3HTENEHO JTHHEHA UCTHHHOMY 3HAYEHWH) Pa3HUIBI MEXAY U3MEPEHHBIMH 3HAUeHUSMH.
CnenoBarensHO, €£1=€21=€a, @ YKa3aHHad BEILE (OpPMyNa Tpeolpa3yercs B CIEAYIOIIYIO
dopmyy (2):

AY=AYupaepennoe-€4 (2), THE Ea TPEACTABAsSET COOOH TNOrpemIHOCTH Pa3HUIBI MEXTY
HU3MEPEHHBIMH 3HAYEHUSIMH.

B obnactu usMepeHHA, HCTHHHOE 3HAYE€HHE MOIHOCTU ITaBHOTO U3MEPHTENA paBHAETCH
CyMM€ HCTHHHBIX 3HA4Y€HMH MOIIHOCTH BCEX BTOPOCTENEHHBIX u3Mmepureneil. Beisox nenaror
OyTEM WCIONb30BAHMA NPUMEPAa, B KOTOPOM [DVIABHbIH M3MEPUTENb M CKAa40K B k-OM

BTOPOCTCTICHHOM H3MCPHTENC ONMUCAHEI CIICAYIOLIHM OGpﬂBOM:



P n?;;?er — z =1 ik p: pk
Prnasnoro TpEACTABIsAET CO00H MCTHHHOE 3HaY€HHE MOUTHOCTH IMIABHOTO M3MEpHTENA, P;
npeacTraensger coboi HCTMHHOE 3HAYEHME MOIIHOCTH i-Or0 BTOPOCTENECHHOIO M3Mepurend, a Py
npeacTaengeT cob0M HCTMHHOE 3HAYEHUE MOIIHOCTH K-Or0 BTOPOCTENEHHOIO H3MEPHTEA.
PaBHHI.ly HCTHHHBIX 3Ha4eHUH MOIIHOCTH [0 H TIOCKEe CKa4dka nony4arwT COIJiaCHO

cnenyiowmei hopMyne:

Nmrs. = Z,_l e Pt AD,

APrassoro TPEACTABIAET COOOH PA3HULYY 3HAYCHHIT MOLIHOCTH THMABHOTO JATYHKA A0 M
nocie ckauka, AP; npencrapnser co0oil pa3sHHIYY MeXIy HCTHHHBIMH 3HAU€HHIMH MOIIHOCTH
1-Or0 BTOPOCTENEHHOrO M3MEpHTENA A0 U Nocne ckadka, a APy, npeacrasnaer cofoil pasHuy
UCTHHHBIX 3HaY€HUH MOLIHOCTH K-Oro BTOPOCTENEHHOTO H3MEPHTENS JI0 M MOCIe CKavKa.

@opmynny (2) NPUMEHAIOT AIA NOJIYYCHHS CICAYIOWEH GOPMYIIbI:

S 2 2.

APusmepeHHax JUIS [IaRHO0 ~ EAPrasnoro = =ik AP FMEPEHHas st 1~ =1k AP + AP n3mepenHas ns k

EAPK

2.
i=1. =2k

Hubimu CJIOBAMM, EAPmasnore = EAPK = Apmmepennaﬂ JUTS [IARHOIO ~ Aputmepeuuau k-

Zn
APyycpoinas ans i T =N 2% Eapi, TAE EAprasioro NMPEACTABISET COOOH MOTPELIHOCTE PAZHULEI

MEXYy UCTHHHBIMHU 3HAYEHHSMH MOIIHOCTH IJIaBHOTO M3MEpPUTEN, Enri npencrasnsger coboit
HOTPELIHOCTS PA3HUMLBL MEXKAY MCTMHHBIMU 3HAYEHHAMH MOIIHOCTH K-Oro BTOPOCTENEHHOrO
nsmepuTens, APuucpesnas aws wamwore TPEACTABNSET COOOH pasHMIly MEKTY W3MEPEHHBIMH
3HAYEHHAMH MOIIHOCTH INIABHOTO WU3MEPUTENH, AP uepennas win k TPEACTABIAET CO0QH pazHHUILY
MEXIY M3MEPEHHBIMH 3HAYEHHAMM MOLIHOCTH k-0ro BropocTeneHHOro usMeputens, AP yepennan

i i TPEACTABIAET COOOH pasHULY MEXAY W3MEPEHHBIMH 3HAYCHHAMH MOLIHOCTH 1-OT0

BTOPOCTENEHHOTO W3MEPUTEN, a Enri npeacTasiseT co0ol NOTPELIHOCTh Pa3HHUILL MEKITY
MCTMHHBIMH 3HaUEHUAMH MOLIHOCTH i-OT'0 BIOPOCTENEHHOIO U3MEPHUTENA.

Korna B obnacTn u3mMepeHus NpUCYTCTBYET OfIMH CKauOK HArpy3KH, HHBEIMH CIIOBAMHU, KOTAa
CKa490X Harpy3kH NPUCYTCTBYET TONEKO B k-OM BTOPOCTENEHHOM U3MEpPUTENE U3 O0IIETO YMcna
BTOPOCTENCHHBIX H3MEPUTENIEH, 4 B APYTMX BTOPOCTENECHHBIX HM3MEPHMTENAX ITPUCYTCTBYET

raakoe kojachbanue Harpy3kn, BEIYMCICHHE BBIMOJHAIOT TOTAA, KOTAA CYMMa PAa3HHIL[ HArPY3KH

n
APYTHX BTOPOCTENEHHbIX m3Mmeputeneir Ommska k 0. Ilockombky “i=1- 12K AP, s o i



"

6nuzxka k 0, 1O Zf:l‘r‘:k Ear Gamxe xk 0. CnenoparenbHO, yKasaHHas Buie (opMynia

npeobpasyerca B cneayomyio Gopmyny:

E£APrnasuoro - EaPk = AP H3MepeHuas i [IBIoTo ~ AP wiMepennad anx k

30€Chb EAPasnoro - EAPK ONPEAENAETCH, KAK 3HAYEHHE OTKIOHEHHS MOTPEIIHOCTH MEXAY
IJIABHBIM M3MEPUTENEM H K-bIM BTOPOCTENEHHBIM M3MEPUTENEM, A {EAPrmasnoro - £4PK) APioucpeimas
s tnassoro TPESACTABNACT COOOM CTENEHb OTKIOHEHMA IMOTPEIIHOCTH K-Oro BTOPOCTENEHHOIO
H3MEPHTENS OTHOCHTENLHO IIABHOTO W3MepHTens. TakuM oOpa3omM, xoraa B 00acTH H3MepeHns
NPACYTCTBYET OIWUH CKAYOK HAarpy3kKu, CTENEeHb OTKIOHEHMA ITOTPEIIHOCTH BbIYHCIAIOT
CIEAYIOMMM 00pa3oM:

(EﬁPrnaBHoro - SAPk)/ AP HAMCPCINIAd VT4 [IaBIoro = (Apmmcpcmiaa IS TTIABITOTO ~ AP HIMCpCHNan I k)l"Ir APH‘}MCpCI!‘IIaK
N4 TIaBHOTO (3)

Crnenyer moHMMAarb, 9TO 3Tanm S4, B YaCTHOCTH, BKJIOYAET aHANU3 CTAaTHCTHYECKHX
naHHbIX. ECITH CTeNeHH OTK/IOHEHWS TIOTPEHIHOCTH BCEX BTOPOCTENICHHBIX H3MEpUTENeit
OTHOCHTEJIbHO FMABHOTO U3MEPUTEA MOXMKU M AOMYCTHMAL, TO ONMPEACHRIOT, 4TO NOIPEIIHOCTh
BCEi 00NacTH M3MEpEHUs SBISETCS HOPMANBHOH. ECITH CTENEHH OTKIIOHEHHS MOTPEIHOCTH BCEX
BTOPOCTENEHHBIX H3MEPHTENEH OTHOCHTENBHO ITIaBHOTO H3MEPHTENd IMOXMKH, HO ABJISIOTCH
OOBLIIMMM, TO ONMPEACNAIOT, YTO MOTPEIIHOCT [MABHOTO U3MEPHTENA ABIASTCA Oonbluoi. Ecuu
CTENEHb OTKIOHEHHMS MOTPEIHOCTH OTAENHHOTO BTOPOCTENEHHOIO M3MEPHTENt OTHOCHTEMLHO
IaBHOTO  H3MepHTens Oonbmiad, HO CTENEHH OTKJIOHEHHMA TIOTPEIIHOCTH  JPYIHX
B'IUpOCTeHeHHbIX H3MepHTeﬂeﬁ OTHOCHTEIIbHO IMaBHOIO I/I3Mepl'ITeHﬂ IIOXO0KH, TO HOFpeIHHOCTb
BTOPOCTEMEHHOTO U3MepuTes ¢ OONbUIONH CTENEHBI) OTKIIOHEHUS ONPENENAIOT, KK OOMbLIYIO.

B 4acTHOCTH, TO, ABIAETCA JM CTCNEHb OTKIOHEHMSA TMOrPEUIHOCTH AOMYCTHMOM,
ONpEAeN T Hd OCHOBE TOYHOCTH TIJIABHOTO HW3MEPUTENA M BTOPOCTENEHHOTO H3MEPHTENS.
Hanpumep, €CiM TOYHOCTh IJIaBHOTO M3MEPUTENS M BTOPOCTENCHHOTO U3MEPHTENS COCTaBIACT
1%, 10 crenens orkmonenus ot —2% mo +2% moxer cuurarsca nomyctumod. KoHxperHbii
AMANAa30H MOXKET OBITh 33@H HA OCHOBE TEKYIMX MOTPEGHOCTEH B TOUHOCTH M 3A€CH KOHKPETHO
He orpanudeH. Kpome Toro, 10, OnM3KM NM CTeMEHM OTKIOHEHHA MOTPEMIHOCTH BCEX
BTOPOCTETIEHHBIX H3MEPHTENEH OTHOCHTENIBHO TNIABHOTO HM3MEPHTENS, ONpPENeNsiOT Ha OCHOBE
pasHHL MeEXAYy CTENEeHAMM OTKIOHEHMsA INOrPEWHOCTH BCEX BTOPOCTENEHHBIX U3MEpHTEINei
OTHOCUTENILHO TNIaBHOTO M3MepHTens. Hanpumep, ecnH BCe pa3HMUBI MEXIY CTENEeHAMHU
OTKJIOHEHUS TOTPEIMIHOCTH BCEX BTOPOCTENEHHBIX H3MEPHTENEH OTHOCUTEIBEHO TIIABHOTO
H3MEpHTENA HAXOAATCA B TNpeJenax 3apaHee 3aldHHOTO AMANAa30HA, TO CTEIEHH OTKIOHEHHS
MNOTPELIHOCTH BCEX BTOPOCTENCHHBIX W3MEPHMTEICH OTHOCMTEIbHO IIABHOIO H3MCEPHTENA

CUMTAIOT OMM3KHMH. ECIH CTeneHb OTKJIIOHEHHH NOIrpeIIHOCTH BTOPOCTCNICHHOIO H3MCPUTCIA



OTHOCUTENBHO INIABHOTO H3MEPHUTENS NPEBBILACT 3apaHee 3a/JaHHbBI JUANa30H, TO CTEHEHb
OTKJIOHEHHS NOTPEIIHOCTH BTOPOCTENEHHOTO H3MEPHUTENS OTHOCHTENHHO TTIABHOTO M3MEPHUTENA
cuutaioT Bonsuioii. KoHkpeTHoe 3HadeHMe 3apaHee 33a/aHHOTO AMANAa30HA 337aK0T HA OCHOBE
Tekyux norpebHocTell. CTaTMCTHUECKUE J@HHBIE AHANHZMPYHOT ANIA TOr0, YTOOBI COCTOSHME
HOIPEIIHOCTH BCEH ODNacTH M3MepeHMsA, COCTOAHME MOTPEMIHOCTH ONHOIO BTOPOCTEMEHHOIO
U3MEpHTENs M COCTOSHME IOTPEIIHOCTH TNIIaBHOTO H3MEPUTENA MOIIHM OBbITh JOCTOBEPHO
ONPEAETICHBL.

Crnenyer nmoHMMaTh, YTO, NMPEANOYTHTENBHO, CIMOCO0 aHau3a MOTpelHOCTH ofacTH
H3MEPEHHA HA OCHOBE OJHOTO CKA4Ka HAIPy3KH AOMONHHMTEIbHO BKIKOHAET CICAYIOLUIUH 3Tall, Ha
KOTOPOM:

Jtan S5: BLUTONHAIOT HENPEPHIBHOE U3MEPEHUE HATPY3KHU B PEKUME PEAIbHOTO BPEMEHHU
B 00nAaCTH M3MEpeHudA. B ciyHae OAHOTO CKayka HArpy3Kd, BBIUUCHAIOT CTENEHb OTKIIOHEHHS
TIOTPEINHOCTH BTOPOCTENEHHOIO U3MEPUTENA CO CKAYKOM OTHOCHTENIEHO IIAaBHOTO H3MEPUTENIA.
Ecnu mexny nocneaymouieil BLIYMCICHHOH CTENEHbIO OTKIOHEHHA NMOTPEIIHOCTH M CTENEHBIO
OTKJIOHEHHS IIOTPEIUHOCTH, NOJYYEHHOH ¢ IIOMOIUBID CTaTHCTHYSCKHX JaHHBIX, HMeercA
Oonbuiaa pasHMUA M 9TA PasHUUA BHOCIEACTBUM HE MNPONAJAET, TO ONPEAENAIOT, HTO
BTOPOCTENEHHBIH H3MEPHTENIb CO CKAYKOM HeHcnpaBeH. Ecimy  pasHuI@ BIOCJEACTBHU
NPONANAET, TO ONPEASHAIOT, YTO NPHUCYTCTBYET IMOTPELIHOCTh, OOyCnOBIeHHan GaxTopoM
BPEMEHHOTO BO3AEHCTBHA.

Ha »rane S5 BBIMOMHAKT HEMPEPHIBHOS M3MEPCHUE HATPY3KM B PEXHMME PEanbHOTO
BPEMEHHU B OOJIACTH U3MEPEHHA AJIS TOTO, YTOOBI MOXKHO OBIJIO JOCTOBEPHO BBIABMTH NPUMHHY
HOTPEIIHOCTH KAKAOTO BTOPOCTEMEHHOIO M3MEPMUTENA CO CKAUKOM C UENbH0 NPHHATHA
COOTBETCTBYIOLIEH MEPHI IO CHIXKEHHIO NIOTPEIHOCTH.

Kax nokazano na ®HI. 3, B apyroM BapHaHTe pealM3allMUd HACTOAIErO H300peTeHHs
TIpeJCTaBlIeHd CHCTEMa JJIS aHaiM3a MOTrPEeIIHOCTH OONacTH U3MEpeHUs Ha OCHOBE OJHOTO
CKayka Harpy3ku. [IpeAnouYTHTENBHO, B CHUCTEME HNPHUMEHAETCS OIMMCAHHBIH BBHILIE CIOCOD
AHAIM3a MOrpelIHOCTH OONACTH H3MEpPEeHMs Ha OCHOBE OAHOIO CKadka HATPY3KH, U OHA
CONEPKHT:

OOK W3MepeHHs JaHHBIX, BGHINONHEHHEBII C BO3MOMXKHOCTBI) M3MEpPEHUS Harpys3ku
[JJABHOTO H3MEPMTENS M BTOPOCTENEHHBIX H3MEpUTENEil B 00IaCTH M3MEPEHHA € MOTYYEHHEM
MAaCCHBA AAHHBIX O HATPY3KE,

Onox 00pabOTKH M@HHBIX, BBHINOJIHEHHBI C BO3MOXHOCTBI) ONpEACIEHHS TOTO,
TIPUCYTCTBYET JIM OAMH CKa4OK Harpy3kM B O0NacTH H3MEpEHHs, BBIYUCICHHA CTENEHU
OTKJIOHEHH MOTPELIHOCTH BTOPOCTENCHHOID M3MEPHUTENA CO CKayKOM OTHOCHTENbHO ITaBHOTO

HIMEPHUTENA TIPH OIPCACIICHHH TOT0, UYTO OAWH CKAYOK HArpPY3KH INPpHCYTCTBYET B obmactu



usMepeHus, 1 GOPMMPOBAHHA CTATHCTHYCCKUX JAHHBIX O CTENCHAX OTKIOHEHHHA MOTPEIIHOCTH
BCEX BTOPOCTENEHHEIX H3MEPHUTENNEH OTHOCUTENEHO ITIABHOTO U3MEPUTENS, U

670K aHANM3a MOIPEUIHOCTH, BHITOJHEHHBIH ¢ BO3MOXHOCTBIO OCYIIECTBIIEHHA AHAJIN3A
MOTPELIHOCTH B 001ACTH H3MEPEHUA HA OCHOBE CTATUCTHYECKMX JIAHHBIX.

Cnenyer nmoHMMAarh, YTO MACCHB JAHHBIX O HAIPY3KE XpaHUTCA M OOpabarbiBacTcs B
00nayHOM cepBepe, a aHaJIu3 IMOTPEIIHOCTH MOXET BEINOIHATECH B OOJNIAYHOM CepBepe HMIIH Ha
JIOKAJIbHOM KOMIIbIOTE€PE MOCIE BBIMOJHEHMA BXOAA B OONAYHbIA CEpBEp 4epe3 JIOKAJIbHbLI
KOMIIBLIOTED.

Crenyer moHMMATh, 4TO, MPEANOYTHTENSHO, 00K M3MEPEHHMA AAHHBIX AOMOMHHTERLHO
BBINIOJIHEH ¢ BO3MOMHOCTBIO OCYIIECTBIEHHS HENPEPHIBHOIO M3MEPEHHs HArpy3ku B oOnmacTH
H3MEPEHUA B PEKHUME PEATBHOTO BPEMEHH;, U

00K aHAIM3a NOrpeLIHOCTH AOMOMHUTENSHO BBUIOIHEH C BO3MOKHOCTHIO CPaBHEHWA
TOCHeAyIOIIeH BBIYUCIIEHHON CTENeHBIO0 OTKIQHEHWA NOrPEelmIHOCTH M CTENEHH OTKJIOHEHHS
HOrPEUIHOCTH, TMOJYYEHHOH ¢ MOMOIIbI0 CTATHCTHYECKMX JaHHbIX. Ecnu mexay mocneayroweit
BBIYHCJIEHHOH CTEIeHBH OTKJIOHESHHUA INOTPEIIHOCTH H CTENCHEIY OTKIOHCHHA IIOIPCIIHOCTH,
HONYYEHHON ¢ MOMOIIBK) CTATUCTHYECKHX JAHHBIX, HMEETCA OONbIIAA PASHMLA M 3T PA3HMLA
BIOCJIEACTBHH HE NPOMAfdeT, TO ONPENesioT, YTO BTOPOCTENEHHBIH W3MEPHTENE CO CKAYKOM
HeHcnpaseH. Eciu pasHMUA BIOCHEACTBMM NPONAJAET, TO ONPEASIAIOT, YTO IPHCYTCTBYET
TOTPEIUHOCTE, 00y CIIoBIeHHas (PaKTOPOM BPEMEHHOTO BO3AEHCTBUS.

Kpome TOro, KOHKPETHBIC MTPOLECCHI, BHIMOIHACMBIC OJIOKOM H3MEPECHUS JAHHBIX, BIIOKOM
00pabOTKH @aHHBIX W OJIOKOM aHaJM3a TMOTPEHIHOCTH, OBUTH ONHCAHEL, COOTBETCTBEHHO, B
NPEACTABIEHHOM BBILIC BAPHAHTE pPeaiM3auuM Crnocofa, Tak 4ro OHM He OyayT moapobHo
OITUCAHBI 3AECH TTIOBTOPHO.

CornacHO cucTeMe JUIA aHaIu3a IMOrPEIIHOCTH O0JaCTH M3MEpPEeHUs Ha OCHOBE OJHOIO
CKaYKa HArPy3KH, MPEACTABIEHHOH B AAHHOM BAapHAHTE pEATH3ALMH, HATPY3KYy TJIABHOTO
U3MEPHTENIS H BTOPOCTENEHHBIX M3MEPUTENEH U3MEPSIOT ¢ BEICOKOH TUIOTHOCTBIO B 0ONacTu
H3MEPEHUA B TEYEHME [UIMTEIbHOTO BPEMEHM C MOJIYYECHHMEM MACCMBA JAHHBIX O HATPY3KE.
[Tocire 3TOTO, HA OCHOBE OAHOTO CKayka Harpys3KH NMOJYYaIT pazHully H3MEpPeHHOH Harpy3Ku
IJd4BHOTO M3MEPHTENs JO M TOCKe CKayka, a4 TakkKe pasHHIY H3MEPeHHOH Harpysxu
BTOPOCTENCHHOIO M3MEPUTENA CO CKa4kOM J0 M mocne cxkayka. CTeneHb OTKIOHEHWA
NOTPCUIHOCTH BTOPOCTCIICHHONO MU3MCPHUTEIA CO CKAYKOM OTHOCHUTCIBHO ITTABHOIO M3MCPHTCNA
ONpeAeAT YHUKAIBHBIM 00pa3oM. [locnie MoydeHHs CTaTHCTHYECKHX JAHHBIX O CTEMEHAX
OTKJIOHEHHS TOTPEIIHOCTH BCEX BTOPOCTENEHHBIX H3MEPHTENEH OTHOCUTENLHO TJIABHOTO
H3MEPUTENA BHINONHAIOT AHANW3 MOrPEUIHOCTH BO Becell o0nacTh H3MEpeHHs Ha OCHOBE

CTATUCTHYCCKHUX JdHHBIX TdKHM 06p&30M, YTOOBl MOXKHO ORII0 TOUHO OILICHHTH 06]].[88



COCTOAHHUE MOTPELIHOCTH 00NACTH H3MEPEHNA, COCTOAHUE NOTPEIIHOCTH [MABHOTO H3MEPUTENS
U COCTOSIHHE TMNOTPEIMIHOCTH KAKAOTO W3 BTOPOCTEMEHHHIX M3MepuTenei. IT10T c¢nocod
3aCIYXMBAET WIMPOKOE pacnpocTpaHeHue. Kpome Toro, CTeneHb OTKIOHEHHA TNOTPELTHOCTH
BBIUMCJIAKOT HA OCHOBC Pa3sHULBI U3MCPEHHOH HArpy3KM A0 M NOCIE CKayka. BpeMeHHOMH
HHTEPBAI 0 M MOCJIE CKa4Ka ABIACTCH O4YCHb KOPOTKHUM, mpu 3ToM pabodas cpena u pabouee
COCTOSIHHE H3MEPHTENS B OCHOBHOM OCTANOTCA HEHW3MEHHBIMH, YTO NPEAOTBpAINdeT BIHAHUE
HOTPEeLIHOCTH, OOYCIOBICHHON (DAKTOPOM BO3ACHCTBHA, HA PE3YIbTAT BBIHMUCIEHUWA, ACIACT
pe3yNnbTaT BBIYUCIEHHA OOllee TOYHLEIM M O0ecTieuHBAeT TOYHOCTh IOCIEAYIOIIEro aHalu3a
HOTPELIHOCTH.

B HactosimieM H300peTeHHH TaloKe MPEACTABIeH YHTAEMBIH KOMIBIOTEPOM HOCHTEND
HHGOPMALIHK, BBIMOIHEHHbI C BO3MOXHOCTBIO XPAHEHWS KOMIIBIOTEPHOM NIPOTrPAMMBl i
aHaIM3a NOrpelHOCTH O0IacTH M3MEPEHHA HA OCHOBE ONHOTO CKAYKa HArpy3Kd, IIPU 3TOM
KOMIIBIOTEPHAs NpOrpaMMa 3anyllieHa Ha KOMITBXOTEpE JANA peanH3allid ONMCAHHOTO BEIIE
cnocoba aHanmu3a norpemHoCcTH 061aCTH H3MEPEHUS HA OCHOBE OTHOIO CKa4Ka HATPY3KH.

B uemoM, 4MTaeMbIH KOMIBIOTEPOM HOCHTENR HH(POpPMALUMH MOXKET IPHHHMATDH
cneaywowy GopMy: aucketa, rubkuii AMCK, KECTKUH AUCK, MATHUTHAA JICHTA, M000# apyroi
Tun MariuTHOro Hocurens, CD-ROM, nofoit apyroi THI ONTHYECKOTO HOCUTENS, epdoKapTa,
OyMmakHas neHTa, M0OOOH APyrodi Tn (DM3MYECKONO0 HOCHTENs C NATTEPHOM OTBEPCTHH,
onepaTuBHOe  3amomuHawuiee  ycrpoiicteo  (O3Y), mporpammupyeMoe — TOCTOSHHOE
sanomuHawwee  yerpoiicreo  (TIII3Y),  crupaemoe  mporpaMMHpPyeMOE  MOCTOSHHOE
3anoMHHawiee ycrpoiicteo  (CIIII3Y), crupaemMoe mnporpaMMHpyeMoe  TOCTOSHHOE
3AMOMHHAIOIIEE YCTPOHCTBO HA (mam-Haxonutene (PJIDII-CIITI3Y), moboi apyroi tun Yyuna
WIIH KapTPUMKa MaMsSTH Wi 1I000H APYroil THM HOCHTENS, KOTOPBIH MOXET OBITH MPOYTEH
KOMIIBIOTEPOM. MHCTpyKIpA Takike MOXeT OBITH TepefdaHa WIH NPHHATA CPEnoi mepenayw.
Cpena nepeaayu MOxeT BKJIIOUATh B ce0s JTI00YI0 MaTepUasIbHYIO MIIH HEMATEPUAIBHYIO CpPefy.
Cpena mnepenadH MOXET HCIONB30BATECA [UIA  XPAHEHWS, KOAUPOBAHHS HIIH MepeHoca
HHCTPYKLMH, TOMISKAUICH HCHONHEHHIO YCTPOHCTBOM, M BKmoyaeT B ceba umdposoit unu
aHAJIOTOBEIH CHMTHal CBA3M HIH HEMaTepHaIbHYI) Cpefy, KOTopas CHocoOCTBYET CBA3ZH C
yKa3aHHOH Bellle MHCTpykuued. Cpena mepegaum BiroYaeT B ce0d KOAaKCHAIBHBIH Kabenb,
MeaHblH Kabenb ¥ ONTHYECKOE BOJIOKHO, 4 TAKKE MPOBOAALIMHA Kabenb LIMHBI, HCIOIb3YEMOH
JJ1A NEPEAAHH KOMIbXTEPHOIO CHIHATIA AAHHBIX.

B mnpencraBneHHOM BEILIE ONMUCAHWM OINHCAHBI JIHIIL NPEANOYTHTENBLHEIE BaPHAHTEHI
peayu3alii HaCTOSIIEro N300peTeHus, ¥ OHO He NpeJHa3Ha4eHO AJIA OrpaHHYeHUs HacTOSALIEro
U300peTeHns, NpU 3TOM CIEUMANHCTOM B AAHHOM 007aCTH TEXHHKH MOTYT ObITH BhINOIHEHBI

pa3zTuuYHBIE H3MEHEHUS W MOAWMHKAIMH HacTosnero uizodperenus. JloObie Momuukaimu,



IKBUBANICHTHBIE 3aMCHBI, YIRYHINEHHA H T. II., BBINOJHEHHBIC B PaMKax CYLUIHOCTH H 3aMpICla
HaCTOALIETO H306peTeHHSI, CIACAYECT TpPAaKTOBAThH, KaK BXOAAIINHC B oOBeM 3aUHTEl HaCTOALIETO

u300OpeTeHns.



POPMYIA U3OBPETEHHUA

1. Cnoco0 aHanmm3a MOrpemrHOCTH OOJacTH W3MEPEHUs] Ha OCHOBE OJHOIO CKayka
Harpy3KH, BKJIFOUAOLUI CIEAYIOLIME 3Tallbl, HA KOTOPBIX:

sTan S1: U3MepsOT Harpy3Ku MIABHOTO M3MEPUTENs U BTOPOCTENEHHBIX U3MEpUTENEil B
o0nacT U3MepPEeHus ¢ MOy YeHUEM MAaCCUBA JAHHBIX O Harpy3Ke;

sTan S2: mpU OINpEAeNeHHH TOro, 4TO B 00JACTH M3MEPEHUs] PUCYTCTBYET OfMH CKA4OK
HArpy3Ky, NOJy4aroT pa3HULy W3MEPEHHON Harpy3KU IIABHOTO U3MEPUTEN 10 U MOCHEe CKavKa,
a TAK)K€ Pa3HULy U3MEPEHHON Harpy3Ku BTOPOCTENEHHOIO U3MEPUTENs CO CKaYKOM JI0 U MOCJe
CKauKa, U BBIMUCJLIIOT CTENEHb OTKJIOHEHHs MOTPELUIHOCTH BO BTOPOCTENEHHOM HU3MEpUTENEe CO
CKauKOM OTHOCHUTENIbHO IJIABHOTO H3MEpUTENss Ha OCHOBE pa3HULIBI M3MEPEHHOH Harpys3ku
IIABHOTO M3MEpUTENsT A0 U IOCHIe CKadka, a TakKe pa3sHHULbI H3MEPEHHON Harpy3Ku
BTOPOCTENEHHOTO U3MEPUTENISl CO CKAUKOM JI0 U MOCJIE CKAuKa,

stan S3: MOBTOPSIOT 3Tanm S2 10 TeX Mop, MoKa He C(HOPMHUPYIOTCS CTATHCTHYECKUE
JaHHbIE CTENEHeH OTKJIOHEHUs MOTrPEUIHOCTH BCEX BTOPOCTENEHHBIX U3MEpUTeNel
OTHOCUTEJIBHO IIABHOTO U3MEPUTENS; U

sTanm  S4: BBINOJHAKT aHAIW3 TNOTPELIHOCTH B OOJACTH H3MEpEeHHs Ha OCHOBE

CTATUCTUYCCKUX OAHHBIX.

2. Cnoco0® aHanM3a MOTPEUTHOCTH OOJACTH H3MEPEeHHs] Ha OCHOBE OJIHOTO CKaudkKa
HArpy3Ku Mo M. 1, OTIUYaromuics Tem, 4To

starn S4, B YaCTHOCTH, BKJIFOYAET 3TaIlbl, HA KOTOPBIX:

AHAJIM3UPYIOT CTATUCTUYECKUE TAHHbBIC, U €CJIN CTETEHU OTKJIOHEHUSI MOTPEIIHOCTH BCEX
BTOPOCTENEHHBIX U3MEPUTENECH OTHOCUTEIBHO MIABHOIO U3MEPUTENS MOXOKU U JOIYCTUMBI, TO
OTPENENISIFOT, YTO MOTPEITHOCTb BCeH O0NIACTH M3MEPEHUs SIBJISIETCS] HOPMAJIbHOW, €CJIU CTENEeHU
OTKJIOHEHHs TMOTPELIHOCTH BCE€X BTOPOCTENEHHBIX W3MEPUTENEH OTHOCHUTENBHO IJIABHOTO
U3MEPUTENIST TIOXOXKU, HO OOJIbIINEe, TO OMPENENSIOT, YTO MOTPEITHOCTh TNIABHOTO H3MEPUTEISI
SIBJISIETCS1 OONBINOM; WITH €CJTH CTENeHb OTKJIOHEHUS IOTPEITHOCTH OTJEIHbHOTO BTOPOCTENEHHOTO
U3MEPUTENIS] OTHOCUTENILHO TIABHOTO U3MEPUTENIS SIBJISIETCSI OOJBIION, HO CTENeHH OTKJIOHEHHSI
MOTPEIIHOCTH APYTUX BTOPOCTENEHHBIX WU3MEPUTENEH OTHOCUTENBHO IJIABHOIO U3MEPUTENS
MOXOXKH, TO ONPENENSIOT, YTO IOTrPEIIHOCTh BTOPOCTENEHHOrO W3MEpHUTENsi ¢ OOJbIIOH

CTEIEHbI OTKJIOHEHMUSI SIBJIIETCST OOJIBIIIOMH.

3. Cnocob ananm3a MOrpemIHOCTH OONACTH HM3MEpPEHHs HAa OCHOBE OJIHOTIO CKavka



HAarpy3KH 1O M. 2, JONOJHUTEIBHO BKJIFOYAO LN CIEAY LU 3Tall, HA KOTOPOM:

sTan S5: BBINOJHSIOT HENPEPHIBHOE U3MEpPEHUE HATPy3KU B PEKUME PEaNbHOIO BpEMEHU
B O0JIaCTH M3MEPEHUs, B CIlydae OIHOTO CKauka HArpy3KH, BBIYHCISIFOT CTENEeHb OTKJIOHEHHS
MOrPELIHOCTH BTOPOCTENEHHOIO U3MEPUTENsl CO CKAYKOM OTHOCUTEJBHO INIABHOTO M3MEPUTEILS,
€CJIM MeXAy MOCIEAyIoLel BbIUMCICHHON CTENEHbI0 OTKJIOHEHUsS! MOrPELIHOCTH U CTENEHbIO
OTKJIOHCHUA TNOrpeurHOCTH, HOJIy‘{eHHOﬁ C IIOMOHIbKO CTATHUCTUYCCKHUX HOAaHHBIX, HMECCTCA
Oonmplast pasHUIA M 5Ta pPa3HUIA BIOCIEACTBUM HE MPOMANAET, TO OMNPENENAIT, 4TO
BTOPOCTENEHHBIM HM3MEPUTENIb CO CKAYKOM HEHCIPABEH, a €cCJIM pa3HHUlla BIIOCJIENCTBUU
NpOMNAafaeT, TO OMNPENeNAT, YTO MPUCYTCTBYET IOTPEIIHOCTb, OOyCJIOBJIEHHas (HakTopoM

BPEMEHHOI'O BO3JIEUCTBUS.

4. Cnoco0® aHanM3a TMOTPEUTHOCTH OOJAaCTH H3MEPEeHHsT Ha OCHOBE OJHOTO CKauka
Harpy3ku 1o I. 1, oTmu4aroumics TeM, 4to

Ha dTame S2, CTeneHb OTKJOHEHHsI IMOTPELIHOCTH BTOPOCTEIIEHHOTO H3MEPHUTENsl CO
CKaYKOM OTHOCHUTEJIPHO TIIABHOTO M3MEPUTEJIsl BBIMUCIISIIOT COIVIACHO Cleayrotei Gopmye:

(SAPrnaBHoro_gAPk)/ API/ISMGPSHZH&E s rnaBHoro:(APmMepermaﬂ TS FHaBHOFO—API/BMepel-IHaﬂ s
k)/ API/ISMSPGHHaﬂ JULA [IABHOTO

rie (EAPrmeroro—€APK) OMPENEINSIOT, KaK 3HAYEHHE OTKJOHEHHUS TMOTPEIIHOCTH MEKIY
[IaBHBIM HW3MEPHUTENIEM M BTOPOCTENEHHBIM U3MepuTeaeM kK CO CKa4KoM, (€Apmmsmoro—
eapk)/ APusveperman a1 asmoro  OTIPENENSIIOT, KaK  CTENEHb  OTKJIOHEHHs  I[OrPELIHOCTH
BTOPOCTETIEHHOTO M3MEpUTENs K CO CKa4KOM OTHOCHTENBHO IIABHOTO M3MepHUTENs, APusyeperman
s asoro TIPENICTABIISIET COOON pasHHIy W3MEPEHHON HArpy3KH MIIABHOTO U3MEPUTENsS 0 U
nocne CKadka, APuvepesmas wm k  TPEACTaBIsieT COOOH pasHUIy HM3MEPEHHOH Harpysku
BTOPOCTEMEHHOTO U3MeEpHUTess k CO CKaukoM JO W TMOCJe CKadka, MPU 3TOM BBIYHCIICHHE
BBITIOJIHSIFOT TOT/AA, KOTAA CyMMa pa3HUL HArpy3Kd JAPYTHX BTOPOCTENMEHHBIX H3MEpUTeNei

Onu3Ka K HYJIIO.

5. Crnoco0 anHanm3a TOTPEIIHOCTH OONACTH HM3MEPEHHs Ha OCHOBE OIHOIO CKavKa
HArpy3KH MO M. 1, OTIMYaroIUIACcs TeM, YTO
o0NacTp M3MEpEeHHH MNpencTaBisieT coOOH W3MEpPUTENbHBIH KOPOO, OTBOA WM BCHO

obmacte TpaHchopmaTopa.

6. Cnoco® anHanm3a MOrpemrHOCTH OONACTH HM3MEpPEHHs Ha OCHOBE OJHOIO CKavka

HArpy3KH Mo M. 1, OTIMYarImuics Tem, 4To



Ha dTame S2 ONpeAeNsioT TO, MPUCYTCTBYET JM OOWUH CKAa4OK HArpy3KH B 0O0jacTu
U3MEPEHMsI, HA OCHOBE CJIEAYIOIINX 3TArOB, Hd KOTOPBIX:

stan S21: CpaBHMBAIOT 3HAUYEHHE U3MEHEHUsI HArpy3Kd KaKIOTO U3 BTOPOCTENEHHBIX
U3MEpUTENIEN C 3apaHee 3aJaHHbIM MOPOrOBBIM 3HAYEHUEM BBIPAXKEHHOIO CKAYKa HArpy3Kd U
3apaHeC 3aJaHHbIM MOPOTOBBIM 3HAYCHUEM HATPY3KU MPHU ITIAAKHUX KOJ'Ie6aHI/I$IX; €CJIN 3HAUYCHUEC
WU3MEHEHUS] Harpy3Ku BTOPOCTENEHHOTO U3MepHTeisi OONbINe WIIH PaBHSIETCS 3apaHee 3aJaHHOMY
oporoBoMy 3HAYCHUIO BBIPA>XCHHOTO CKa4dKa Harpy3kuy, TO OMPEACIIALOT, 4qTO BO
BTOPOCTCIICHHOM HU3MCPUTEJIC MPUCYTCTBYET CKAYOK HArpy3KH, a4 €CJIM 3HAYCHUEC HU3MCHCHUA
Harpy3ku BTOPOCTENEHHOIO W3MEPUTENs MEHbINE 3apaHee 3aJaHHOIO IOPOTOBOTO 3HAYEHUS
HArpy3Kd TpPU TIAAKUX KOJeOaHUSX, TO ONPENeNSIOT, YTO MPUCYTCTBYET INagkoe KojeOaHue
Harpy3KH BTOPOCTEIIEHHOTO U3MEPUTEIST; U

stan S22: coOUparOT CTaTUCTHYECKUE JaHHbIE COCTOSHUSI U3MEHEHHUST HArPY3KU KaXKIOTO
U3 BTOPOCTENEHHbIX H3MEpPUTEJIeH B OOUH U TOT K€ MOMEHT, U €CJIH CKa4OK Harpy3Ku
MPUCYTCTBYET TOJBKO B OJHOM BTOPOCTEIIEHHOM H3MEpHUTeNle, a B IAPYTHMX BTOPOCTENEHHBIX
U3MEPUTENSIX NMPUCYTCTBYET IUIABHOE KojieOaHHe HArpy30K, TO OMPEAENSFOT, YTO OJUH CKAauOK
HArpy3KH MPUCYTCTBYeT B OOJNACTH M3MEPEHUs, B MPOTUBHOM CIIy4yae OMPENENSIFOT, YTO ONUH

CKa4OK Harpy3KH B 0OJACTH U3MEPEHUS] OTCYTCTBYET.

7. Cnoco0 aHaim3a MOTPEHIHOCTH O0JacTH W3MEPEHUs: Ha OCHOBE OJHOTO CKayka
HArpy3Ky Mo M. 1, OTIUYaroImuics Tem, 4To

Ha sTare S1 gaHHbIe O HArpy3Ke IIaBHOTO U3MEPUTENIS U BTOPOCTENEHHBIX U3MepUTeeit
MOJTyYarOT TMOCPEACTBOM CUMTBHIBAHUSI B OKHE, JAHHbIE O Harpy3ke BO MHOXKECTBE MOMEHTOB
BPEMEHH TIOJyYalOT B ONHOM BPEMEHHOM OKHE, W €CJIM NPUCYTCTBYeT INagKoe KoynebaHue
MHOKeCTBa ()parMEHTOB JaHHBIX O HArpy3Ke BO BPEMEHHOM OKHE, TO 3HAYEHUE CIIIAXKHUBAHUSI
UCTIONB3YIOT B Ka4eCTBE JAHHBIX O HArpy3ke;, HJIM €CJId MEXKAy MHOKECTBOM (h)parMeHTOB
JAHHBIX O Harpy3ke BO BPEMEHHOM OKHE MPHUCYTCTBYET CKAa4OK, TO JaHHBIE O HArpy3Ke B OKHE

oTOPAaCHIBAIOT.

8. Cucrema ansl aHaJIM3a MOTPEITHOCTH OOJNACTH M3MEPEHHs Ha OCHOBE OJHOTO CKavKa
Harpys3Ku, cozepokaiias:

ONMOK W3MEpEeHHsl JaHHBIX, BBINIOJHEHHBIH C BO3MOXXHOCTBEO HW3MEPEHHUs] Harpy3ok
[JIABHOTO M3MEPUTENsI U BTOPOCTENEHHBIX M3MEPHUTENed B 00JacTH M3MEPEHHs C MOy YeHHUEM
MaccHBa JJAHHBIX O Harpys3Ke;

0ok 00OpabOTKM HaHHBIX, BBIMOJHEHHBIH C BO3MOXKHOCTBIO OIpPENeSIeHUs] TOTO,



NPpUCYyTCTBYET JIM OAWH CKAa4YOK HArpy3ku B obnactu HU3MECPCHUA, BBIUYUCIICHUA CTCIICHU
OTKJIOHCHUSA NOTrpe€IIHOCTHU BTOPOCTENECHHOTIO U3MEPUTEA CO CKAYKOM OTHOCUTECIIBHO TJIABHOIO
U3MEPUTEIIL NIPU ONPEACICHUNU TOIO, 4YTO OAMH CKAQYOK HArpy3Ku IMPUCYTCTBYET B obnactu
U3MEPCHUS, U (I)OpMI/IpOBaHI/Iﬂ CTATUCTUYCCKUX HJAHHBIX O CTCICHAX OTKIIOHCHUSA MOrPCIIHOCTU
BCE€X BTOPOCTECIICHHBIX I/ISMepI/ITeJIeﬁ OTHOCHUTEJIbHO MNNIAaBHOI'O U3MECPUTEIIA, U

OJIOK aHaJM3a MOrpeIIHOCTH, BBITIOJIHEHHBIN C BO3MOKHOCTBIO OCYLIECTBJICHUSA aHAJIU3a

NOrpelHOCTU B obnactu HU3MEPEHUA Ha OCHOBE CTATUCTUYCCKHUX NaHHbBIX.

9. Cucrema 1l aHanM3a MOTPEIIHOCTH OOJACTH M3MEPEHUs] HA OCHOBE OJHOTO CKayuka
Harpy3KH 1O M. 8, OTINYAIOLIAsACA TEM, YTO

OJIOK M3MEepeHUst NAaHHBIX JOIMOJHUTENBHO BBIMOJHEH C BO3MOXKHOCTBIO OCYLIECTBIICHUS
HeMpPepPbIBHOTO U3MEPEHHUsT HArPY3KU B 00JIACTH U3MEPEHHSI B PEKUME PEaIbHOTO BPEMEHH, U

OJI0K aHaJM3a TOTPEUIHOCTH JOMOJHUTEIBHO BBIIOJHEH C BO3MOKHOCTBIO CPaBHEHUSI
MOCJENYIOLENH BBbIUUCIEHHON CTENEeHU OTKJIOHEHUsI MOTPELIHOCTH U CTENEHU OTKJIOHEHUs
MOTPELIHOCTH, MOJYUYEHHOW C IMOMOLIBI0 CTaTUCTUYECKUX JAHHBIX, OMNpPENEJeHUs TOro, 4To
BTOPOCTENEHHBbI HM3MEpPUTENb CO CKAaYKOM HEHUCHIPABEH, €CIM MEXIy MOCIeAyLen
BBIYMCJICHHON CTENEHbK) OTKJIOHEHUs MOTPEIIHOCTU U CTENEHbIO OTKJIOHEHUs MOrPEIIHOCTH,
MOJIYYEHHOW € TOMOINBIO CTATUCTHYECKUX MaHHBIX, MPUCYTCTBYeT OONbIIAs pa3HHWIA U 3Ta
pa3sHULIa BIOCJIEACTBUH HE TMPOIMANAET; W ONPEAENICHHs] TOTO, YTO MPUCYTCTBYET MOTPEIIHOCTD,

o0ycoBneHHast (PakKTOPOM BPEMEHHOTO BO3ICHCTBHSI, €CJIH PA3HHLIA BIIOCIEICTBUH MTPOMAIAET.

10. Unraemblii KOMIOBIOTEPOM HOCUTENIb WH(POPMALIUH, BBITIOJHEHHBIH C BO3MOXKHOCTHEO
XpaHEHHsT KOMIBIOTEPHOH MpOrpamMMbl Ul aHAJW3a IMOTPEITHOCTH O0JacTH HM3MEPEeHHs Ha
OCHOBE OAHOIO CKayKa Harpy3ky, OTJIMYAIOLIUICA TEM, YTO KOMIIBIOTEpHAas Iporpamma
3aIyIieHa Ha KOMIIBIOTepe Uil Pean3alii Criocoba aHaIn3a MOrpeIHOCTH 00NacTH U3MEPEHNs

Ha OCHOBE OJJHOTO CKauKa Harpy3ku Mo m. 1.
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HsmepeHue HArpy3KH [IABHOTO H3MEPHTEIA 1
BTOPOCTCIICHHBIX H3MEPHUTENICH B 00IACTH H3MEPCHUS
C MOTYYCHNEM MACCHBA JAHHBIX O HArpy3Kke

IIpu onpeneneHny TOro, 470 B O0IACTH U3MEPEHH
MPUCYTCTBYET OJUH CKAYOK HATPY3KH, MOy YCHHUE
Pa3sHHLIbI U3MEPEHHOM HArPy3KH TJ1aBHOTO M3MEPHUTEIIA
JI0 U MOCJE CKAYKa, a TAKKE Pa3HULbI H3MEPEHHOH
HArpy3Ku BTOPOCTENEHHOTO U3MEPHUTEA CO CKAYKOM 10
M MOCJIC CKAaYKa, H BLIYUCICHUE CTEIICHHU OTKIOHEHUA
MOTPEUIHOCTH BO BTOPOCTENCHHOM H3MEPHUTEIIE CO
CKa4KOM OTHOCHMTEJILHO IIABHOTO M3MEPHUTEL Ha
OCHOBE€ Pa3HMILIbI H3MEPECHHOM HATPy3KH INIABHOTO
HM3MEPHUTEIIA O M MOCJIE CKAYKA, 4 TAKKE PA3HULIbI
HM3MEPEHHOH HArpy3KH BTOPOCTEIIEHHOTO M3MEPHUTEIA
CO CKAYKOM OO0 M IMOCJIC CKAYKa

[Mosropenue srama S2 10 TEX mop, MoKa He
C(OPMHPYFOTCS CTATHCTHICCKUE JAHHBIC CTCIICHCH
OTKJIOHCHH S IMMOTPCIMHOCTH BCCX BTOPOCTCIICHHBIX
H3MEPHTEJICH OTHOCHTEILHO MIABHOTO H3MEPHTEIIS

BBIMOTHCHHE AHATTH3A TIOTPSITHOCTH B 00JIACTH
H3MEPEHHUA HA OCHOBE CTATHCTHYCCKUX JAHHBIX

IBRIMOJTHEHHE HEMPEPHIBHOTO H3MEPEHUA HATPY3KH B PEIKHME
PCaNBHOTO BPEMEHH B 00IACTH H3MEPEHH;, B CIy4ae OJHOTO
CKAYKa HATPy3KH, BEIMHCICHHE CTCTICHH OTKJIOHCHUS
TMOTPEHIHOCTH BTOPOCTETIEHHOTO H3MEPHTENA CO CKAYKOM
OTHOCHTEJILHO TJIABHOTO H3MEPHTEILT; €CIIH MEXKIY
TMOCJCAYOMIECH BRIMUCICHHON CTCTICHBIO OTKIOHCHUA
TIOTPEUTHOCTH U CTENICHBIO OTKJIIOHCHHUA MOTPECINTHOCTH,
oy YECHHOM C MMOMOINBIO CTATHCTHYCCKHUX JAHHBIX, HMCCTCA
GoJbIIas pa3sHHLA U 3TA PA3HHULIA BIIOCIIEACTBHH HE
MPOTIAJAET, ONPEAETICHHE TOTO, YTO BTOPOCTETICHHBIH
H3MEPUTENh CO CKAYKOM HEHCIIPABEH; a €CITH Pa3sHULA
BIIOCJICICTBHH IIPOTIAIACT, OTMPEACICHHE TOTO, YTO
TPUCYTCTBYET NMOTPELIHOCTD, 00y CIOBIECHHASA (PAKTOPOM

BPEMEHHOTO BO3ACHCTBHSA

OUI' 1
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CpaBHEHHE 3HAYCHHUA H3MCHCHUS HATPY3KH KDKIAOTO H3
BTOPOCTCIICHHBIX H3MEPHTENCH C 3apaHee 3aJaHHBIM
MOPOTOBBIM 3HAYCHUEM BBIPAYKCHHOTO CKAYKA HATPY3KH H
3apaHee 3aJaHHBIM MOPOTOBBIM 3HAYCHHEM HATPY3KH IPH
DIAJKUX KOTCOAHMAX, €CITM 3HAYCHAEC H3MCHEHUS HATPy 3KH
BTOPOCTEIICHHOTO H3MEPHTEII OOJIBINE HITH PABHACTCA 3apaHEe
3aJaHHOMY MOPOTOBOMY 3HAYCHHUEO BBHIPAKCHHOTO CKAYKA
HATrPYy3KH, ONPEACTICHHE TOTO, YTO BO BTOPOCTEIICHHOM
~ M3MEPHTENE PHCYTCTBYET CKAYOK HATPY3KH; A €CITH 3HAYCHHE

H3MEHEHHA HATPY3KH BTOPOCTETICHHOTO H3MEPHUTEII MCHBINE
3apaHee 3aJaHHOTO MOPOTOBOTO 3HAYCHUS HArPy3KH HPH

DIAJKUX KOJeOAHHAX, ONPEACICHHE TOTO, YTO IIPHCYTCTBYET

I1aaKoe KoieOaHHue Harpy3KH BTOPOCTEHEHHOTO H3MEPUTEA

CO0p CTATHCTHYCCKHUX TAHHBIX COCTOSHHUS H3MCHCHHS
HATPY3KH KAKIOTO U3 BTOPOCTCIICHHBIX H3MEPHTEIICH B OIHH
| TOT K€ MOMCHT, H €CITH CKAYOK HATPY3KH MPHCY TCTBYCT
TOJIEKO B OJHOM BTOPOCTCIICHHOM H3MEPHTEJIC, 4 B IPYTHX
BTOPOCTCTICHHBIX H3MEPHUTEIIIX MPHCYTCTBYET IUIABHOC
KOJICOAHUE HATPY3KH, ONPEACIICHAC TOTO, YTO OHH CKAYOK
HArPY3KH MPUCYTCTBYET B 00JACTH H3MECPCHHS; B MPOTHBHOM
CIIy4ae OINPEICIICHHE TOTO, YTO OAUH CKAYOK HATPY3KH B
00JIaCTH U3MEPEHUS OTCYTCTBYET

OUI" 2

brok n3zmMepenust JaHHbIX

brok 06paboTku naHHBIX

brok aHanu3a NOrpemHoCcTu
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