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BeegeHue

Pawitiy coBpeMeHHOro pa3BMTHA HayKHd, TEXHONO-
1M, MOANUMHEL, JKOHOMAKH H MHOTHX IPYrHX Harnpas-
#eHMN OBLIECTBEHHOrD Pa3BUTHA, TPeGyloT NpHMeHe-
HHN PRIIUMEBIX H3MEPHTEIBHEIX TIPOLECCOB H METOAOB
ARG PEIYIBTATOB H3IMEPeHHH, Kak OCHOBHOIO CHO-
#0008 nonyyenus obvexTuBHON HEpopmamm, Kak mpa-
#HA0, HCnonk3yeMBIC METOMBI aHANH3A pPe3VALTATOBR
WiMsponult 6a3UpYI0TCA HA, MPOBEPEHHLIX HA MPaKTH-
ne, finseckix Mogensx. B ocroBe 3TMX Mozeneh ne-
MK JINe YCAOBMA: BO-IEPBBIX, H3IMEpAeMas BeJIHUHHA
AINIKHA HMETH eTUHCTBEHHOE 3HaYenue [1], Bo-BTOpBIX,
M8 ChyvaifHbC NPOLIECCH, BIEHMIOIIHE Ha pe3ynbTaThl
MaMepeniil, npeacTasAsiOT cofoi IproawdecKHe mpo-
{Wpon. Yemosde €IHHCTBEHHOCTH 3HAUCHMA HIMEpae-
MUH BenHYHHBL CBA3AHO ¢ YCHAOBHEM CTAaluUNBHOTO H
YUTOMUMBOrO COCTOAHMA HCCAENyemoll CHCTEMEI, 3Ha-
ugNKA NAPAMeTPOB KOTOPOH M3BECTHR ¢ YCTAHOBJIEH-
ol HeonpeneneHHocTEIO. YeM Nydmle MOCTABNEH H3-
MUPHTENLHEI IKCIIEPHMENT, T.€. YeM MeHble Heolpe-
NYIGIHOCTE AAPAMETPOR B HCIIONLIYEMOM YpaBHEHMH
WiMepeHnit, TeM MeHbIMEe NO/DKHA ObITh BEIMIWHA He-
AHIPOACTIEHHOCTH Pe3ynkTaTa mMmepennit. TakuM obpa-
1M, B CYMIECTBYIOWEH TeOPHH HM3IMEepeHHM, 3aloxkeH
HPHILUHE  KTACCHIECKOTO JASTCPMUHH3MA — TOYHOCTH
HAYHNLHBIX YCIOBHH OnpefenseT TOUHOCTh JHAHHA Xa-
[MKTEPUCTHK IHHAMUYECKOU cHCcTeMEl. CNeoBaTeIbHO,
UPHMEHEHRE APHHIMIIA KTaCCHYECKOTO, IANNACOBCKOTO
NOTCPMITHHA3MA B METPONOTHY ABAACTCA 0a30BLIM YOO~
WIOM [PH YCTaHOBIICHHH HEOTIPEASNEHHOCTH PE3yIbTa-
1Ol HIMEpeHEit.

Ho mnocnensero BpeMeHH, TEOPHA HIMepcHHAi
JupmMHpoBanack HA OCHOBE 32824 MO W3MEPEHMIO TAKHMX
HNKMUECKHX BENMHH KaK IUIHHA, BpemMs, 9acToTa, Mac-
uil H .4 BORBIIHHCTRO TIPAKTHYCCKHX C1y4aesn, B KOTO-
|MIX BLITONIRAKOTCS H3MEPEHHKA 3THX BeIMYHH, OTHOCAT-
¢H K HCCNIeMOBAHMIO MnGo ymHeilHBIX, Nub0o HeAnHelH-
{ttX CHCTEM, HO HAXOMAIODWXCA B YCTORIHBOM COCTOSA-
unn. Ecnw nocraHopka l[SMepHTCJIbHOﬁ 330494 CTaBHT-

€A 3HAYUTENBHO LUKPE, €M NPEAYCMOTPEHO COBPEMEH-
Holt Teoprell mamepenuii, T0 HeoOXONUMO PAa3BHUBATS,
MOJEPHUIHPOBATE TEOPETHYECKUE OCHOBE HIMEPEHHI.
IMprmepoM HeTPHBHANBHOH TIOCTAHOBKHM HM3IMEpHTENb-
HOMl 33/a9R HRJIAETCA 3AMAYA HMIMEDEHHA 3M0DOBLA Ye-
aosexa. Ha xondepenuyn IMEKO no reopun d3Mepe-
uult (Aucy, Opanuny, 2003 r.) npod. Jhioasur Duu-
KebITeliH NpeUIOXKHI  PacCMOTpeTh BO3MOKHOCTD
pewieHma Taxo} 3ana4gn. fAcHo, yTe HpEANCHKEHHAA o~
CTAHOBKA M3IMEPHTENBHON 3afayH, BBIXOOMT 32 PaMKH
CyHecTBYIOWEH TeoperwueckoRl Gainl, B cRAIM C ueM,
HeoOXOMHMO TTOHATE, KaKuM obpaioM Tpefyerca Momu-
$HLMpOBaTEL OCHOBHBEIE MPHHIMMB CYLIECTBYHOIAEH
TCOPHHM H3MEPEHHH,

HMockonbky B COOTBETCTRHY ¢ OCHOBHBIM noCTYyna-
TOM TEOpHUH HIMEpeHKH noJ| MIMepeHHeM MoApa3yMe-
BaETCE CPABHCHME 3HAYCHHA M3IMepseMol BEeMHvHHE ¢
€e TANOHHLIM 3HAYeHHEM, TO B TeX CIy4asX, KOrma o
camoif M3MepseMoli BEIFIHHE MOXHO TOBOPHTL TONBKO
YCHIOBHO, NpOLISCC ¥M3MEPEHHA NpelcTaBiaseTcs Gonce
CHOXHONR mpouenypoii, YeM NPOCTO CPABHEHHE ¢ 3Ta-
JoHHOIt BeAruHBOll. ECAK eAMHINHOS HIMEpPEeHHE, Bbi-
MNOMHAEMOE ¢ HCHOAB3OBAHHEM CPeACTB H3MEpeHHH,
npescTabngeT co0ol Mpollecc, ONMMCHIBACMBIH CYylHeCT-
Bywomeli Teopuell HIMepenuii, TO TPaKTOBKA H OMHCa-
HHE 3AMAHHOTO YHCNA M3MEPERnH 3aBHCHT OT MHOTHX
AONONHHTENBHBIX YcI0BHiA. 1 B nepaylo ouepeas K Ta-
KAM YCNOBHAM OTHOCATCA CBOHCTBA SHHAMIMECKMX
06beKkTOB HaOMONEHMA, KOTOpHIE XapaKTepH3YIOTCA
CHOXHON HesuHel{HON AHHAMUMKON TNOBCACHHA BO Bpe-
MERK. JInd pasBHTHR TEOPHH HWIMEpeHHH, npuMeHUMOli
B JHHAMHMCCKAX CHCTEMAx CO CIOMHBEIM HEOpencka-
3yeMBIM XapakTepoM MOBEICSHHA, Hanphmep, B OHono-
FHYeCKHX, SKOHOMHYECKMX, (PMHAHCOBBIX B HPYTHX
AHAMOTHYHBIX CHCTEMaX, HeoGxomumo paizpaGorars
TaKMe NPHHHHUTEI aHANTA3A pesyAbTATOBR M3IMEPEHRH,
KOTOpBIE 0O3BONIANY Oh! KONUIECTBEHHO OLEHHBATh
COCTOAHHE ITHX CHCTEM.

B asrolt ceasm, B Hacrosmefi pabore nomyumna
fankHelinice pasBUTHE TeOpHA H3MEPEeHHH, cosnanae-
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Masi 8 mocnemHee BpeMd [2 — 5] nna obecnedenun xop-
PEKTHOCTH AHANH3A Pe3yNbTATOB HIMEPCHHH B HENH-
HelHpX AuHaMMyeckuX cucremax. HMaydenw npwmmm-
NHANBHO HOBBIE YCIOBHA H3MEPHTENRHON 3a034M, CbA-
3aHHEE € OCOOSHHOCTAMY TMOBENCSHUA RENAHEHHBIX AN-
HAMWYECKHX CHCTCM. HOKaCS&HO, HTO MEXIY KavecT-
BcHHOH Teopuelt AuddepeHUMaNbHEIX YpaBHeHUlt W
METONAMH OLEHKH HEONpPEeNeNeHHOCTH H3Mepenuil cy-
WECTBYET CBA3L, KOTOpas 00ecHeyuBaeT OULSHKY YCIo-
BUH BRITOMHEHRA H3IMEPEHHH.

AHan®3 OCHOB TEOPMM MIMEPEHMH

Baxuoe CBOUCTRO AUHAMHUSCKHX CHCTeM, Ha KO-
TOPOM OCHOBaHA TEOPHS HIMEpPeHHit, 3aKMouaeTcy B
TOM, 4T¢ TIOBSZCHYS BO BPEMEHH ITUX CHCTEM, XOPOLHo

OIMUCHIBAEMOE KaK CTPOTYMH PeIUCHHAMH Auddepeny- -

ATRHBIX YPABHEHUI, TAK ¥ XAQYECTBCHHLIME METORAMH
Teopu nhddeperuBanbHpIX YpapHSHUH, HMeeT yoTol-
YHBLIE CTANHOHAPHBIC PEKUMEL,

Jins onHcaHHA AHHAMHMECKHX CHCTEM, Kak Npa-
BUNO, UCTIONBIYIOTEA CHOTeMHW  An(epeHuAaNBHEIX
YpaBHeHUHA

)
-gt-X.:f(X,Yl,Yz.YN}. (l)

VenoBHe CTALMOHAPHOTO COCTOAHHA AMHAMMMYE-
CKOH CHCTEMbI ONHCHLIBAETCA YPARHeHHEM

8
— X =0, )
- Ot
AIA YPABHCHHEM
(X, Y, Yy Y =0. 3

’31'0 K€ YpaBHeHHe, Nepenncannoe B Honee mpo-
CTOM BHUAE, aHAMH3UpYeTCH PYKOBOZCTBE MO Heompele-
nernocty [1], ¥ npescrasaneT cobolt ypapHeHHE H3Me-
peHHi

X=1(¥}, Yy... YN - @)

Korma wsMmepsiemas senmduia X ofipeaennercs s
PE3YNLTATE KOCBEHHLIX WIMCPEHH, T.6. OTPeASHETCH
Mo pe3ynsTaTaM M3MepeHri penudun Yy, Yo, ... Y , 1O

UIMEPUTENBLHBIH HpOLECC MOXHO YCAOBHO ONKCATh
CNEAYIOMHM MATEMATIHUCCERM BEIPAKSHHEM:

i}
X=lim z (™™, )

m ~» oon wli=1
rae Yi(m) — pe3ynbTart i-ro HaloJeHAs NPH M — Ha-

HanbHOM YCIOBHH.
Yconosue m -0 I[PeARIIAracT ROCNEAOBATENL-
HOE YTOYHEHHE HaualbHBIX YCIOBWH BGRINOAHEHWA W3-
Mepennii. Kaxnoe nocnenosatensHoe YToUHEHAe Ha-
YaAbHLIX  YCTIOBHE HIMEPUTENLHOTO 3IKCREPHMEHTa
TIPUBOANT K YMCHBINECHMIO HEONPEENERHOCTH 3Hade-
HUil [apPaMeTpoB, XapakTePHIYIOUIMX HCCNELyeMYHo
CHCTEMY, H, KaK CICACTRHE, K YMeHblleHHo Heonpeae-
DEHHOCTH M3Mepacmoli seuHel X . TIpaMepom ToMy

MOWET CTATh MOCHEROBATEALHOE YNYMIUCHME YCAOBMI
TePMOCTATHPOBAHUS, OT KOTOPRIX 3aBHCHT c'raﬁmlb-
HOCTB ¥3MepAeMOil BeTUUMHLL.

B peansHOM (QH3MYSCKOM DKCHEPUMEHTE ONpEAhe-
THTh MaTEMATHIECKUH Npemen, KOTOPEIH XapakTepHsy-
T pe3yNbTAT M3IMEPEHHI HEBOIMOKHO, XOTA OBl B CHULY
KOHEYHOCTH BpeMeHM, OTBEJCHHOIO Ha BLINONHEHME
usMmepeduii. [1oaToMy, No pesy/IbTaTaM KOCBEHHBIX Hi-
MEpEHUit, Kake OYCHB MHOTOUMCNCHHEIM, ONPEASRACT-
¢ 3HaYcHHE HccAaenyeMoll BEHYHHBLI, KOTOpOE B fpe-
BeNax YCTAHOBNSHHOR HeOnMpeasneHHOCTH PaccMaTpH-
BaeTcA Kak AeHCTBUTENLHOE 3HauEHHE MCKOMOH BejH-
wiusl. Hawaneible ycenesua mua mofoll duipdeckol
NETEPMUHHPOBAHHON CHCTEMBI  YCTAHABAUBAIOTCH ¢
Manofl, HO BCerfla KOHeMHOM HeompeneNeHHOcTEO. T.e
HEEexe m, GopManbHO YKaSLIBAIOIWH Ha TOMHOCTD
3AMAHNA Ha4aNbHBIX YCNOBUMA, BCETJa MMEET KCHEYHOE
3nadeHue. Minave, 3ToMy YCAOBHIO COOTBETCTBYIOT HO-
CTAHOBKH (HIMUECKHX 3ai24 B PaMKax KiIaccHueckod
MEXdHHKH, KOTka HayanbHhl¢ YCIOBHS 3a1afll B BHAS
WHTEPRANOB BOIMOKHBIX THAYCHAN HCXOMHAIX BEHYHH.
Ipyraa ¢opma npeicTaBneRNa HauanbHLIX YCIOBMH B
NOCTaHOBKE HMIMEPHTENBHBIX 33434 3aKIFOYaeTCd B He-
HONB30BAHUN BepOATROCTHON ¢opME! onicaHmi Ha-
qANBHOTO COCTOSHUA OGBEKTOB HIMepeHHH, a Takie
DE3YNILTATOR HIMEPHTENLHOTO TIPOLECCa. '

Marematiyeckoe ONHCAHHE IPTOXHTHOCTH Cy-
FaHHOTO NPONECCA MOXKET OCHOBLIBATLCR HA PAIHBIX
XapaKTepHCTHKAX, OJHAKO OCHOBHAS W3 HHX, RpEACTaB-
NAIOLLAK HHTEPEC LI TEOPHH HIMEPEHHMH — 570 SKBHbA-
MEHTHOCTb YCpeZIREHHA BO BPEMEHH CIyyaHHOTo npo-
liecca ¥ YCPSHHEHHN N0 AHCAMOMO BCEX BOIMOMHAIX
COCTOAHHHA, peaNH3YeMBIX CIYYaRHbIM NPOLCCCOM NPH
Bpemenn HAGMOASHUA 38 cHcTeMolt t >0,

Ana MeTponorHH »proauMHOCTh cnyqaﬁnmx Ba-
pHANMA W3MEePEHHRIX 3HAdcHUl PH3HIECKOH BEARIHHD
ABageTca HarGonee yIOBNETBODHTENLHEIM, €CAH HE
CAMHCTBEHHLIM OGOCHOBAHHEM OJIHOBPEMEHHOTO TPH-
MCHEHH#A, KAK BPEMEHHOTO YCPEAHEHMs, TaK H yCpen-
HEHMA 10 BEPOATHOCTHOMY 3aKOoHy pacnpelelieHus
BOIMOMHGIX COCTOAHMIL 310 3HAYHT, 4TO EC/H CpelHee
BO BpeMeru QyHkuAr X(1) ofApenensercs Kax

. X = lim - ):, X(m), O (5)

rie N — konwuecTso wabmoneuuit; 1 — BPEMA MOXIY
HAGMIOACHUAMHE, a CPEAHEE N0 aHCAMOMIO BO3IMOMCHBIX
peanmizanmii

{X)=

rie P(X) — nmoTHOCTE BepOATROCTH, To"spr_'dnaqﬂocn

g . .
[ XPeQax, © (M

npouecca X O3HAYAET, 4TG CYLIECTBYET pei,ueﬂﬂe_y
SpTOAWYECKOTO YPABHEHNA o

(X)=X. ®
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Ufporoe peilledde ypapaedus (8) npeacrapiaer
+olHH AL TIOHHOE JHATEHHE BENHIMEE! X , KOTOpOe
MilmH UIHTATE HCKOMEIM 3HadCHHEM mmepsemoﬁ BE-
AueG JiHAKO, B peaNbHBIX YCIOBHAX HIMEpHTEh-
HINY  IKCIOPUMEHTA, BCErna CYHIECTBYIOT KOHEIHBIE
PR AR/ CYMMHPOBAHHA U MBTETpHpoBaHHA. TlosTOMY,
MR 1$HILKO BRCACHK OTPAHHYEHHA HA MPEIeibl CYMM 1
HILISPPRPOBIIIMA, CPA3Y BOSHHKAET CHTYaURd, OpH Ko-
wpnh ypnuitenmto (8) Moryr ynoeneTsopaTh YACNOBHIE
HIBMGHIUN YIMopReMoli dzteckoll BETAYHHBI B3 KO-
ool ofinacty ssadenuii. B pesynerate peueHReM
yiwmutouun (8} fongerca HekoTOpoe 3HadeHwe (AciicT-
NHERIILING) HIMEDACMO BETHYHHL], YCTAHAB/AHBAEMOE
€ HeRoTOpORt HeolpegeneHHOCThEO. [IpHHUMITHATLRO
AAMIIWM  JAHHOM CITydae ABASETCA TO, YTO B Mpolecce
HiMEWHHI  ycTasapnnBaeTcd 3HaueH#e (usHueckoi
RO PN, COOTBETCTBYIOWEE YCTONUMBOMY WM paB-
thney HosMy COCTOAHHED ﬂccnemreuoﬁ CHCTOMEL

{Mmeprtocts Tore dakTa, 4TO pe3ynkTaThl H3Me-
fesinl n munMmrgeckolt cicTeMe, Haxomsweiics 8 ye-
AORHAN PAINHTHA YCTOHYHBEIX PEXMMOB, XapaKTepH-
yniHNe kax auHaMHdeckuil xaoc, GyxyT HMers ca-
MIMFONTORBHYIO HHTCDIPETALMIO, MOKA HE BOCHPHHH-
MRIUN KoK 0063 K3 OCHOBHGIX NMPOGJIEM BHINONHEHMA
NHPPIREINRIN HaMepeHUil B IUHAMIYECKHX cHCTeMaX. B
FWONIMHKY, MEAHLHHE, OHOMOTHE M MHOTHX HPYTHX
WHIRCYNR PHIHKH A XHMHH, CBAZAHHRIX HCKIKYATENE-
Wi ¢ HeaMsioMHbIMY IHHAMHYSCKHME CHCTEMAMY, 10
HAGTONDIOIO APEMEHH He CYIIECTBYET KOPPEKTHOH Teo-
[ WiMepeHuii, nocTpoeHHol Ha CTpoOTHX {(C MaTeMa-
TH4BEXOH TOUKH 3PEHINI) H KOPPEKTHRIX ¢ dua3Hueckoit
KW IpeitHa Monene.

OcHoBMI MaTeMmaTHYECKOTO MeTOoRa

fipoanonaraem, 4T0 OHHAMHYECKAR CHCTEMA, Ma-
PawEa koTopoft SyIyT WIMEPHTLCS, OTIMCHIBASTCA N —
sepitam G depeHIMANBHBIM YPaBHEHHEM

a ey
=X, ®

e X "(x],X2...xn), f =(fl,f2...fn) .

Kanocreennas Teopun pudidepeHuHanbLHMX ypas-
IHIUA (I90SIRET HAYUATE UX pelleHus B $ajoBoM Apo-
v miTNe, T.2. B HEKOTOPOM MaTeMaTHYeCKoM MHOTO-
MEJIHGM | IDOCTPAHCTBE, B KaYeCTBE KOOPAMHAT KOTOPO-
HI PACCMATPHBAIOTCA NEPEMEHMBIE CHCTEMBI YpPaBHe-
Wi, Jicnu paccMaTpuBAaOTCA MHOTOMEPHBIE AHHAMM-
HOYMHO CHCTEMBI, TO, OCHOBHIBAACH H3 KAaYECTBEHHOH
peutpien JupepeHUMANBHBIX YpAaBHEHHH, HCCIeXYIoTCS
wealidniocTd CTPYKTYpet  pasbuerms  dasosore npo-
vipiiietii,. Dra KAYECTBEHHAA TEOPMM, KAK MATEMATH-
SECRANL UCNOBA TEOPHH HENUHERHBIX JMHAMHIECKHX
viietes, ni1ovaer B cebA H3YYEHHE YCTAHOBHMBINMXCH
whbkennll ¥ ux Gudypratmit, ycraHorneure obnacteit
HPHrKENNA YCTagOBHBLINXCA DEBIDKeHHH. KagectBen-
i reoprs addepeHIHANEHRIX YPaBHEHHH Ha 1UToc-

KOCTH TO3BOJIAST BMEENWTHL deTsipe ocoOble TOUKM Ha
$a3opoi MNOCKOCTH: yCTOHMMBEIA HNE HeycToifdHpeiil
tdoxye (1, a; 1, b); ycroiunesiit B nHeyeroiiuuseit yien
(1, ¢; 1, d); ceano (2, a) ¥ OKPECTHOCTH OOBIKHOBEHHOR
ToukH (2, b). Kpome ocobbIX Touek CYIMIECTBYIOT yC-
TOHUHBEIE Y HEYCTOHIHBRIE MEPHOTHYECKHE NBHKCHHA.

Puc. 1:
a — ycroituuesiit fokyc; b — HeycToifunsLi Gokyc;
¢ — ycrotiuneslii y2en; d — HeycroiauBbIi yien

Puc. 2:
a - neycroiuueLi doikyc; _
b — HeycTORYUBLIA Y36

Peanpunim, dramyeckn Cymemmmu COCTON-
HUAM JHHAMHYECKOH CHCTEMBI, COOTBETCIBYIOT TO/NLKO
yerofiunBné ocoOpie Touxn. HHade, TOABKO NPR TEX
N2paMeTpax, KOTOPEIM COOTBETCTBYIOT COCTOARMA |, a u
1, ¢ apmxeHHe AUHAMHYECKON CHCTEMBI, MPHBOAMT K
YCTOIYHBEIM  COCTOSHHAM. YCToiuUMBOE COCTOAHHE
HMeeT o0MacTh IPHTAKEKHA, TAKAM 0GpazoM, YT0 ecilk
CHCTEMA 32 CHET BHENIHETO BOIACHCTEMA MOKWAACT ye-
ToHYHBOS COCTOAHHE, TO 33 KOHETHOE BpeMs OHa Bol-
ppamaetcd ofparno B ycroWuusoe cocTosHHe. Cko-
pOCTL BO3BpaTa 3ABHCHT OT mokazatencH JIamywowa,
KOTOPBIC MOKHO PACCUHTATH JTA KakNoH AMBaMiTge-
cKkoli cucreMel. MaremaTHyeckl, ycTouusble cocTof-
HdA paBHOBeCHA: y3en HAR doxyc, onpeneiAoTes no
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KOpHAM XapaKkrTepucIudeckoro ypasHemus [6]. Taxmm
o0pa3oM, TONBKO B TEX COCTOAHHAX, IA KOTOPHX CYy-
INECTBYIOT OTPHUATENBHBIC DEANBHBIC YacTH KOpHeH
XApaKTePUCTHIECKOrO YPaBHEHHA, B HUHAMUYECKHX
CHCTEMaX MOKeT GBITE peaNf30Bana 32/a4ya HIMEePEeHHIA.
Tlockonexy mox pO3AeACTBHEM (uTykTyalnni (kak npa-
BM/I0, SPTOAMYECKHX) YCTOHUMBOE COCTOAHNE BO Bpe-
MEHH «pa3sMasbiBReTCA» HA HEKoTOpylo olnactk B da-
30BOM TIPOCTPAHCTBE, TO Pe3yJibTATH W3IMEpPEHHH, BEI-
NOAHAEMblE B BPSMEHHOI TocIeRoBaTeIbHOCTH, Oy ayT
npuHafnexate >Tol obnacti M yxe B pazMalzaHHOMN
obnactu HaliTH caMy YCTOWYHBYIO TOUKY HEBO3IMOMHO,
CratueTirieckuit pazdpoc 3aperHcTpHPOBAHHLIX Tapa-
MeTpoB BOMM3H YCTOHYHBOTO COCTOAHHA, (DOPMHDYET
HEONpeaeNeHHOCTE M3Mepenna Tira A. Heonpenenen-
HOCTH THN2 B ceA3ana ¢o cnyyaliHoi penumuuol ciBy-
4 MONOKEHUE TOHKH YCTOHYHBOCTH.

Henonbsys xadecTBEHHYO TEOPHIO ONMNCAHHS pe-
mesm¥t cucTeM AudpepeHnUANLANX YpasHeHMi ans
ONHcaHud ychopril M3MepeHHil, cnemyer y4ecTs, YTO
$az0Boe MPOCTPAHCTBO MOWeET OBITH HE TONBKO ABY-
MEpHBIM, HO ¥ TpexmepusiM 4 Oonee. B ToM cryuae,
KOTHA PasMEpHOCTh HCCeAyeMOH THHAMMHYEcKoH cHC-
Tembl Gonblle ABYX, TG YCTOHMMBEIE COCTOAHHA MOTYT
ApenctTapaaTs cofoll He TOABKO 0COOBIE YCTOHUMBLIC
TOYKH {8 MPOCTPAHCTBE), HO H YCTOMYHBEIE, MPHTATH-
saommne obnactu. Hekoropbie w2 Takux obnacteti B
COBpeMecHHofl MaTeMaTHKe M PHINKE NIONYYMAH Ha3sa-
HHE CTPAHHKWE ATTPaKTOphl (strange attractor). ITo aHa-
AOTHH © YCTOHYHBBIMH, TNPHMTATHBAIOIMHMH GCOGBIMH
TouKaMy (attractor), 5TH 06AACTH TAKKE ABAMOICA NIPH-
TarupatouMyd. Hx ocoOeHHOCTD 34KMICHAETCA B TOM,
4TO IOBEACHHE PelllcHUA CHCTeMBl ARGpepeRIHANLHBIX
ypasHeHnii peaet cefa 8 a3oBOM NPOCTPAHCTBE CHOX-
HbIM HEpeTYNApHBIM 00paiom (puc. 3).

Puc. 3. Tlosenenne pemenna B $a3zoBoM MPOCTPAHCTBE
NpY HANMYIHY CTPAHHBIX ATTPAKTOpax

C mpyro#l cropoHbl, B CYIIecTBYHOMel TEOpHH
H3MEpEHUR HeT OrpaHyvHeHHi Ha paIMEpHOCTE HCCHe-
AyeMON HUHaMBMECKOl cucTeMsl. HMeHRO HIMEpeRia
8 TpexMepHoM (Ja3oBOM NMPOCTPARCTRE NPEHCTARNAIOT
HHTEPEC, KOrga BOl‘lpOC KacacTCA HCeCNeJOBaHHA TakKHX
BHHAMHYECKHX CHCTEM Kak OMonorudeckue, Meln-

UMHCKHE Y dKoHOMUMeckue. [loaToMy, B Tex Cayudasx,
KOrZ2 AUHAMUYeCKHe CHCTEMBI ONMCHIBAIOTCA B daso-
BLIX NPOCTPAHCTBAX pPa3MEPHOCTH QoNbIne ABYX, W3-
MepeHHd B HHX TaKie OOIXHEL XapakKTepH3oBaTh yc-
TOAYUBYHO NPHATATHBAOLIYIO TOYKY WIH MPHTATHBA0-
mee MHOXKSCTRO. HOCKO.ﬂbe B JHHAMHYCCKHX CUCTC~
MaxX CYIMECTBYET BOIMOMKHOCTSH Peanu3alidd cocToA-
HHA, XAPAKTEPUIYIOMETD YCTONMHBOE IPHTATHBAIONICE
MHOXECTBO, TO Pe3yNbTaT u3Mepennii Oyaer xapaxre-
PM3OBATLCA XAPAKTEPHCTHKAMH 3TOCC NPHTATHBAIOLIE-
FO MHOKCCTBR.

OCo0eHHOCTy NOBEACHHE INHAMMWYCCKHX CHCTEM B .

3TOM CHYYZC 3AKMOYASTCH B TOM, YTO TPAEKTOpHR, 0O
KOTOpOH AMHAMMYECKAS CHCTEMA [BMETCS B (asoBoM
TIPOCTPAHCTBE, HUKOTAA He TIepecekaetces cama ¢ coboli u
HAXOMMTCA B 3AMKFYTOH OGNRcTH (asoBoro NpOCTPaHCT-
Ba. [loToMy OHa 3amyThIBACTCA H BeAeT Ce0A CHOKHBIM
HEperyTApHLEIM 06PazoM. ) '

Ceuervie IlyaHxape CTPaHHOIrO ATTPAKTOpa BBHIT-
JAT TaK, KAK 3T0 0Ka3aHo Ha pHc. 4. '

- . ‘ ", ,M‘ "-“
- : BTV

Puc. 4. Ceqeuue Hyamépe -
CTpaHHOIC 2TTPAKTopa

Ecny NpeAnofokuTh, MTO Kakioe WiMepetye Bhl-
NONHACTCA B TOT MOMEHT, kOTAa TPaeKTOPHA HUHAMH-
4eCKOl CHCTEMBI IiepecekaeT HeKyIo BHOpaHHyo mnoc-
KOCTh, 4 PE3YNLTATH HIMepeHHH Sy yT HaHOCHTECA Ha
ITY NNOCKOCTB, TO B 3aBUCHMOCTH OT Xapakrepa MmoBe-
AcHHS SHHAMMMECKOH CHCTEMBI Pe3yAbTaThl H3MEPEHRH
MOTYT pa3MemaTLCA B OnpenesnesiHoll obnacTd KoHed-
HeEX pasmepor. Takum o0pazoM, eCIM TOCNeA0BATENEHO
BBIIOJHEHE! N H3IMEPEHWH, TO MOMy4YeHHEIE R PaslIHY-
HpiX 3HaYeHMll wamepsemoll dmImaecKodl BENHMUHE]
GyayT cayqaubiM 00PasoM OTIHUATECA APYT OT ApYra,
HO MIpH 3TOM BCE OHH COOTBETCTRYIOT COCTOAHHIO JH-
HAMMYECKOW CHCTEMBI, S

Hockonsky B 06LieM ciIyqae IprofuaHOCTE CIy-.
9aiHOrQ ABMMKEHHT AHHAMHYSCKOH CHCTEMBI He J0-
Ka3laHa, TO WCIOAbIOBATRE METOLBI YCpPeAHEBMA -He-
koppextHo. [IpoGneMa  oOleHKH JeHCTBUTENAHOIO
JHaYCHHA HBMGPHEMOﬁ BCHHUHHEE B 3TOM cChydac 3a--
KAOYAeTCA B TOM, WTO BCE PE3YIBTATH HIMEpeHHH
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RAPBAN EBRAYHYY PORNLHOS COCTOAHUE, KOTOPOE CRy-
HatiHaM (PRI WIMEHRETCH BO BpeMeHH. ExuHcT-
REHIIB, 410 MIDKHO B DTOM C/Iy4ae CHUTATH KOPPEKT-
HEtM 110 DHipenestoHue pasMepa obmacTy B cedeHHH
Hysinn]o, » 1PQUVEEX KOTOPOro MEHMAETCA COCTOS-
wee pnetome. Kax 8M 1oMHO He GELIE BEINONHEHBI
FARHNHUNG RIMEPONMN, PaIGpPOC peayabTaToB HIMe-
pornil AvAeT NRPAKTEPUIORATECA NHMAMHKOHK mOBe-
ARHNA eAMON onCToMbi. TModToMy Ouenka Heompene-
ARIEH EN POIYIIRTATR HIMepeHnii GyaeT onpeaensTe-
vd I MEHHHHHOR M XAPAKTEPOM BHEWIHHX, Clydali-
WA WITIMYIGHHH, & AHMHAMHKON DOBemeHWs Hcche-
Ay Mo GHETIMM, '

Jakniovenme

Hommpainnck x Jagave UIMEPSHHA 3XOPOBBA
MOMHE LHGNATE clieaylomui eeipoA. Ecnn mapamer-
M PIEPONIHN MeNONeKa, XAPAKTEPH3YIONIHE €T0 3A0-
Jiiihe (RPTEPHANLHOE RABAEHHE, NYILC, COCTAB Kpo-
B M T A} DuMchBaOTCA CHCTeMOI HenuHelHBIX
ARG PHHIMANRERX YPasHEeHRH, TO Ta ofnacTh 3Ha-
NIHAN MTRK NAPAMETPOB, KOTOPHIE COOTEETCTRYIOT
FEHINNNNOMY COCTOAHMIO, MOXKHO CUNTATH, XapaKTe-
BRAYRE HOPOROS COCTORHME uenoBeka. Kak uHTep-
HPSINPORATR POIYALTATE HIMEPEHNHT B TOM CAyvae,
wivtAR sinfamanerca paibpoc, cBAIAHAKIA ¢ QHHAMH-
HEERHM XBOLCOM, Gea MEeaEKOB Henk3a. He Bnasaics B
HEfiINGTH POANHIALHH CTOXACTRISCKOTO AUHAMH-
HOLRDIH POHME B KRKAOM KOHKPETHOM CIydae, ero
RAMNIENE HA pOIYALTATH H3IMEPEHHH CBOOATCA K TO-
MYy, W10 O0ABCTh caydaliHHX WIMEHeHUH WMeeT KO-

MOBCACHHEM CaMO# AHHaMHUYECKOH CHCTEMB!, MOXKeT
G6uiTe Gonpine HNH MEHBIIE patMepa chydaliHoro
BOIMYHeHHd, 00YCNOBNEHHOrO Bo3AelicTBHEM BHENI-
HUMK PRYKTYRUMAMH,
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¥ detniti poiomi ompumara nodanbuiiii poIsumox meapin auMmiploaans 088 3nbesnevenn xopexmuocmi anarisy pe-
A hmirnlin apMipioeans & REATHIGRUX OuHAMIYHUX cucmemax. Buaueno npunyunoso Koai YMogH sUMIDIOGARLHOZ0 IAEIAHHAR,
Hel W uinl 1 peobangocmamy nosedinkn nexinifinux Sunamivnux cucmen. IToxasano, wo mixc AxicHow meopiclo dudepen:
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MODIFICATION OF MEASUREMENT THEORY
' Yu.P. Machekhin o

{n the present work was further developed the theory of measurement, to ensure the correctness of the analysis of
aeisurement results in nonlinear dynamic systems. We studied the radically new conditions of measuring iask associaied
with the pacullarities of the behavior of nonlinear dynamic systems. It is shown that between gualitative theory of differen-
tid wynations and methods of evaluation of measurement unceriainty there is a link that provides an assessment of the
¢ oidiitemix of measurement.

Keywords: uncertainty, stability of dynamic system, dynamic chaes.
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