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IIpencraBiieHbI pe3yIbTaThl UCCIETOBAHUS BIUSHUS (DIYKTyalii aMIDIATY CUTHAJIA HA TTOTPEITHOCTD U3-
MepeHus1 KoaddulimeHTa 3aTyxaHus ONTUYECKUX BOJOKOH HEOOJBbIION JIMHBI, BHITIOJHEHHBIX PIJIeeB-
CKMMU HEKOTepEeHTHBIMHU pediiekToMeTpamu. Ha ocHoBe aHanm3a 06paboTKM cUTHaJIa B pedIIeKToMeTpe ¢
HCTIOIb30BAHUEM METOMIOB CTATUCTUUECKO pATIMOTEXHUKHU U C TIPUBJIEUEHUEM SKCTIEPUMEHTATbHbBIX JaH-
HBIX U O9MITUPUIECKUX METOIUK ITOKA3aHO, YTO BEJIMIMHA ITOTPEITHOCTH U3MepeHNs KoaddulimeHTa 3ary-
XaHUST ONpeIeNsieTCsl YUCIOM HEKOPPEIMPOBAHHBIX OTCUETOB pedIeKTOrpaMMbl, UCIOIb3YEMbIX st
YCPEeTHEeHUsI, C YY4eTOM XapakTepa (IyKTyalluii, TPy OTpaHWYEHUSIX, HAJIOKEHHBIX HAa OTHOIIICHUE CUT-
HaJl/IIyM Ha Bxojae npueMHuka. [IpenyoxeHa MeToauKa ydyeTa BIMSIHUS 3aMUPAHUMN MTpU DIyKTyausix
NIBYJTy4YeTIpeJIOMJIEHIs Ha OCHOBE aHAJIOTUH C 3aaueil paanuoIoKalliy 06 OIleHKe TTapaMeTpOB OOHapyKe-

HUS GIIYKTYUPYIOIIEH 1IeIu.

DOI: 10.31857/50032816223050099, EDN: ZJFVDX

BBEAJEHUWE

OOIIEIIPUHSITHIM CYUTAECTCS, YTO U3MEPEHUE KO-
s dunmeHTa 3aTyxaHus ONTUIECKUX BOJIOKOH (OB)
METOIO0M OOpPaTHOIO PAJIEEBCKOIO PACCesTHUS IIPOBO-
JIUTCSI Ha JHOCTAaTOYHO IIPOTSDKEHHBIX ydacTKax OB
(He MeHee HECKOJIbKMX KMJIOMETPOB), IIPU 3TOM MO~
IPEIIHOCTh M3MEpeHUsT KoaddulimeHTa 3aTyXxaHusl
omnpenensieTcss CHUCTeMaTUYEeCKO OIIMOKOM, 00y-
CJIOBJICHHOM HEJIMHEMHOCTHIO IIKAJIBI pe(hIeKTOMET-
pa[1]. JJonmoJHUTEAbHO, CPeAU MHBIX COCTABJISIOLIX
MOIPEIIHOCTY MMEIOTCS IIIyMOBasl, ITOJISIPU3allOH-
Has, mHTepdepeHInoHHad [1].

OIHaKO MOrpelIHOCTh U3MEPEHUST IpU HEeOOIb-
mnx usmepsembix yyactkax OB (1 kM u meHee) Mo-
XKeT OBITh CYIIECTBEHHO OOJIbIlIE YKa3aHHOI, 4TO
00yCJIOBJIEHO BIIMSIHUEM COCTABJISIFOIIMX ITOTPEITHO-
CTH Ha TOYHOCTb U3MEPEHU M KO3 pUuLIMeHTa 3aTyXxa-
Hus OB [2—4].

B paborax [2, 3] natoTcs OLIEHKM LITyMOBO# COCTaB-
JISTIOIIE MOTPEIIHOCTH U3MEPEHMSI B BUIE MPSIMOI
3aBUCHUMOCTU MOTPELIHOCTU U3MepeHus1 Koadduiu-
€HTa 3aTyXaHUs OT IIUPUHBI IITYMOBOM JOPOXKHU pe-
direkTorpaMMbl MJIM CBSI3aHHOW ¢ HEll BEJIMUMHOMN

1 MexxnyHaponHasi KoHdepeHuus: “OnTtuyeckasi pehJeKTOMeT-
pusi, MeTposiorusi U ceHcopuka 2023”, Poccus, [1epmb, 24—26
mas 2023 r. (International conference “Optical Reflectometry,
Metrology & Sensing 2023”, Russia, Perm, 24—26, May 2023).

CPEIHEKBAIPATUYECKOTO OTKJIOHEHUSI MOIIHOCTH
1rymMa JJisi METOAOB U3MEPEHUS T10 JBYM TOUYKaM U
HanMeHbInuX KBaaparoB (MHK) B ipeamnonoxeHun
HE3aBMCUMOCTU OTCUETOB peIeKTOTPAMMBI.

B pabotax [1, 2, 4] npuBoasTCcs OLleHKU UHTepde-
PEHLMOHHOM COCTaBJSIONIE MOrpellHOCTU pe-
daexToMeTpa (LIyMbl KOTEPEHTHOCTHM) KaK OIpese-
Jisiolet mpu usMepeHuu Maibix 1auH OB, npu aTom
OTCUYEThl pacCMaTPUBAIOTCSI KaK YACTUYHO KOPpEJIu-
pOBaHHbIE C MHTEPBAJIOM KOPpPEJSIIUU, ONpeaesie-
MbIM JIJTIMHOI KOT€PEHTHOCTHU JIa3€PHOTO U3JIyYeHUSI.

Ha mpakTuke ke MOrpeiiHoCTd U3MEPEeHUsT KO-
s pumreHTa 3aTyxaHusI MOTYT HE MMETh CTPOIOM
CBSI3U C BEJIMIMHOM IITyMOB [3, 5] 1 mpuMeHeHue pe-
(AEeKTOMETPOB ¢ OOJBLIMM AVMHAMUYECKUM JIUara-
30HOM, a TaKKe MCHOIb30BaHME IPOU3BOJIBHOTO U3-
MEHEHMSI COCTOSIHUS TMONSIpU3alUU XOTh OOBIYHO U
yMeHblaetr ¢gaykryauuu [1, 3, 4], omHaKo MOXeT
KapAIWHAJILHO HE YIy4YIllaTh CUTYallnIo.

CornmacHo pabGote [2] ommOKa u3MEpeHHUs Ha
yuyacTtke OB 3aBUCUT OT IIMHBI U3MEPSIEMOTO y4acT-
Ka ¥ CHMXXAETCs NPU YBEJIUYEHUU JIMHBI y4acTKa C
nokasarteJjieM cTereHu 1.5, ommbka u3MepeHus 3a-
BUCHUT TaKXe OT JUIMHBI BOJIHBI U IIIMPUHBI CIIEKTPA
MMITYJIbCA U BeJeT ce0s1 MOHOTOHHO.

Bce ykasaHHBIe BBIIIE pe3ylbTaThl IIOJYYEHBI,
IIaBHBIM 00pa30M, METOJAMU CTaTUCTUYECKOU (pu-
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3UKU U DKCTIEPUMEHTAJIbHO, OHU HE MCIOJIb3YIOT MO-
HSTHUE CIAy4aliHOrO CUTHaja U €ro CTaTUCTUYECKUE
CBOICTBA.

HopmatuBHas nokyMeHTauus [6] ripu onpeneie-
HUY METOAOB UCIBITAHWI PEAIUCHIBAET IPOBOIUTH
n3MepeHust KodduIueHTa 3aTyXaHusl TIpU JJIMHE
OB He meHee 1 km. Ha mpakTke MUHUMAaJIbHAS TN -
Ha OB 111 1oCTOBEepHBIX (HO HE BIIOJIHE TOYHBIX) U3-
MepEeHUIT IPEeNCTABISIETCSI pABHOM OPUEHTUPOBOUYHO
0.6 xM. ITpy MeHbBIIMX IJIMHAX YYACTKOB OLLIMOKA He
MpEACTaBIISIETCST MOHOTOHHOI (DYHKIME, a UMeeT
3HAuYUTENbHBIE QiykTyaunu. Kpome Toro, Ha pe-
drekTorpaMmMax HaOIIOIAIOTCS YIaCTKM C MHTEpBa-
JIOM KOppEJISIIUM, COINOCTaBUMBbIM C IIPOCTpPaH-
CTBEHHOM JIMTEIBHOCTBIO M3JTy4aeMOro UMITYJIbCa
(10—30 m).

B nanHoii paboTe paccMOTpeHO BIUsIHUE DIYKTY-
alrii Ha OCHOBE UX CTaTUCTUYECKUX CBOMCTB Ha OC-
HOBaHUU OLIEHOK, TTOJYYEHHBIX B TEOPUU PAIUOTEX-
HUYECKUX CUCTEeM, UCXOSl U3 aHAJIOTUU UMeolLeiics
3ama4n 00padbOTKM UMITYJIBCHOTO CUTHAJIa B pediek-
TOMETpe ¢ 3a1a4eii 00pabOTKU cUTHaa UMITYJIbCHO-
ro paauojoKaropa oT ABUxXyLueiics uenu. [Ipu atom
aHaJIorvs MPOBOAUTCS HA OCHOBAHUU OOIIIHOCTH KaK
CTaTUCTUYECKUX CBOMCTB CHUTHajla Ha BXOIE YCTPOM-
CcTBa 00pabOTKU, TaK U CTPYKTYPHOI CXEeMbl YCTPOWi-
cTBa ero 00paboTku. Jisl oaydyeHus: TOYEUHbIX Olle-
HOK TTOTPEITHOCTU M3MepeHUST Koo DUIIMEHTA 3aTyXa-
HUS  WCMOJIb30BAJIMUCh KaK  3HAYMMbIe  TOJIBKO
CTaTUCTUYECKM HE3aBHCHMbIE OTCUEThl pedeKTo-
rpaMMBl C YYETOM 3KCHEPUMEHTAJIbHBIX JAaHHBIX O
JIUTMHE MHTepBajia Koppeasiiuu. s oueHKu BiIusi-
HUS NOJSIPU3ALMOHHBIX (IYKTyalluii cCUTHaia, ooy-
CJIOBJICHHBIX IBYJIy4eIpeJIOMIeHUEM, MCIOIb30Ba-
JIMCh aHaJIOTUsI ¢ “MEMICHHBIMHU™ (QIyKTyalusiMU
pPanuoI0KaIIMOHHOTO CUTHAJIA OT ABUXKYIIENUCS 1ean
1 sMnupudeckass Mmeronuka baprona [8] yuera aTux
GIyKTyaluii.

OLIEHKA IMMOTPELIHOCTEN UBMEPEHUU

Bce Bunmbl morpemrHocTeit naMepeHus Koadhu-
OUeHTa 3aTyXaHus1 pedeKToMeTpa OOYCIOBIICHBI
GayKTyalusiMyu aMIUTUTYI OTCUETOB pedieKToTpam-
MBI, 00pa3yIoIlInX TaK Ha3bIBEMYIO “IIyMOBYIO IO-
POXKY”, CTaTUCTUIECKHE CBOMCTBA KOTOPOM 1 OIpe-
JeJistioT norpeinHocTb. CornacHo padote [1], mmpu-
Ha IIyMOBOIl MOOPOXKM 3aBHUCUT OT OTHOIICHUS
CUTHAaJI/IIIyM 1 OIIpeAesisieT MOrPeIIHOCTb U3Mepe-
HUS BCJIMYMUH TOYCYHBIX H@O[lHOpOL[HOCTGﬁ n B pe-
3yJIbTaTe UX YCPEOHEHUS T10 IUIMHE — KO3(hPUIIEeHTa
3aTyxaHusl.

[MonympuHa mymoBoii 1opoxXku AB cBsizaHa ¢
oTHoLIeHUeM curHai/mym B = 51g(P,/P,) npu no-
CTaTO4YHO OOJIbLIOM €ro 3HayeHuu (B > 5) mpocteim
COOTHOLLEHUEM (3eCh U najiee XKUPHBIM LIPUDTOM
BbIIEJIEHbI BEJIMYMHBI, BBIPAKEHHBIE B IeLIM0OeIIax):
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= 2.17i

n n

P+ b, zz.l()*B/S,

AB =5lg (1)
rne P, v P, — MOIITHOCTY CHTHAaJIa U LIyMa COOTBET-
CTBEHHO, B a0COJNIOTHBIX earHUIaX. [Ipu aToM, B
MPEATNOIIOKEHUH HOPMAITbHOTO 3aKOHA pacIpeaesie-
HUS IIyMa IMPHUHA IIIYMOBOM JTOPOXKHU C BEPOSITHO-
cTbio 98% cocTaBnseT 4.6G, Ie G — CpeaHEKBa-
paTMyeckoe OTKJIOHEHUE IIyma.

Jasiee, OTHOLIEHNE CUTHAN/LIyM B (7) B TOuKe pe-
¢aeKTorpaMMbl ¢ IPOAOJIBHON KOOPANHATOM Z U KO-
3¢ dUIIMEeHTOM 3aTyXaHUS 0O 3aBUCUT OT IMHaAMMWUeE-
ckoro nuanasoHa peduekromerpa D, (MHAEKC rms
yKa3bIBaeT Ha OIpenesicHue OTHOCUTEIBLHO CpeaHe-
KBaJIpaTUIECKOTO 3HAYECHMS IIyMa) KaK

B(Z) = Drms —o-Z. (2)

JIvHaMnyecKUil nuanasoH Ul 3aJaHHOM IJIN-
TEJILHOCTUM MMITYJIbCa T M BpPEMEHM yCpeaHeHUs ¢
OIpeesieTCsl MOIITHOCTBIO MepeIaTYnKa B UMITYJIb-
CE Pp,, MOPOrOBO¥ YYBCTBUTEILHOCTBIO MPUEMHMKA

p,, ONOTEPSAIMU B OTBETBUTCIIC T, KOB(I)(I)I/IHI/ICHTOM
O6paTHOI‘0 PIJICEBCKOTO paCcCEAHMA ( 1 BBIMTPBIIIIEM
B OTHOILICHUHN CI/IFHa)'I/H_IYM b IIpU HCKOTCPCHTHOM
YCPCOAHEHUN OTPaX€HHBIX HNMITYJIbCOB B TOYKE OT-
cyeTa pe(bJ'ICKTOI‘paMMLI IIpyu nepuoac ux ciacaoBa-
HUS T COOTHOLLIEHUEM

D =(P, —m+a-p +b)/2=(p, +b)/2, ()

TIe P, — OTHOIIIEHNE CUTHAJ/IITyM JIJISI OTHOTO OTCYe-
Ta (MMITyJIbCca) B OMHOI TOUKe pedIeKTorpaMMbl 0e3
HAKOIUICHMUS:
L
b=10IgVN = 51g(0.9%); T =2%E
1%

r

4

rae N — KOJIMYECTBO OTCUETOB 32 BpEMSI YCPEIHEHUSI
¢ TIpY MIEpUOJE CAEAOBAHMS 30HIUPYIOIINX UMITYJIb-

COB T, LR — BCPXHAA I'paHUIIA AWaIrla3oHa U3MEPAC-

MOM OJINHBI, vV, — CKOPOCTb paClpOCTPaHCHNA CBETAa
B BOJIOKHE.

s xoadduiimeHTa paJIEEBCKOTO pPacCesHUS
OOBIYHO UCMOIb3YETCs OlICHKA

T [ns]
1 [ns]

ITpu aToM c yueTtoM hopmyn (2)—(4) nuHaMuye-
CKMIi nuana3oH OylIeT oIpeneysiThbcsl Yyepe3 MaKCu-
MaJIbHbIM AUHAMUWYECKUIT nuarna3oH pedJIEeKTOMET-
pa, SBJISIIOLIMIACS ero MacropTHBIM NapaMeTpoM, T10

dopmyie

Drms = Drms max Slg (Tmaxj - 251g (tmij ) (6)
T 1

q=-80 1B +101g 5)

TA€ Ty Y fax — MAKCUMAaJIbHbIE 3HAUEHUST ITUTEIb-

HOCTU MMMYJbca U BPEMEHU YCpEOIHEHUS COOTBET-
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CTBEHHO, IIPU KOTOPBIX OOBIMHO CIeHU(GUIIMPOBAHO
D

rms max *

ITonb3oBaTes 0 JOCTYIIEH TOJIBKO BHIOOP JJIUTETb-
HOCTU MMITYJIbCa, BpEMEHU YCPEeTHEHUS W JJTMHBI 13-
MEpPSIEMOTO YJacTKa, YTO MEHSET TIEPUO CCIOBAHMS
VIMITYJIbCOB, MPU 3TOM CUYMTAETCS, YTO COOTHOIIECHUE
(5) He 3aBUCUT OT Ly, MOCKOJIBKY CUATAETCS, YTO YUCIIO
TOYEK MTPOCTPAHCTBEHHOM BHIOOPKHM 3a mepuon 7' He
MEHSIETCS 3a CYET U3MEHEHMUSI I11ara BEHIOOPKH.

Hasnee, Tpy BBIYMCIEHUM HA OCHOBAHUU JAaHHbBIX
OTCYETOB pedIeKTOrpaMMbl 3HAUYeHUI KO3 huim-
€HTa 3aTyXaHUsl ero CPeIHEeKBaAPATUIECKOTO OTKIIO-
HEHUs OyAyT OIMPEneasiThCS IJisl METOJOB JBYX TOUYEK
(2PA) n HammeHbInX KBaaparoB (LSA) crenyroomm-
Mu opMmynamu [2]:

opV2. 0,,2V3
Copp = ;O =S 7
2PA L LSA L\/N_L ( )

rae N, — 4MCIO NPOCTPAHCTBEHHBIX TOYEK OTCYETA
pediiekTorpaMMbl, YY4acTBYIOIIMX B YCPETHEHUU Ha
U3MEPSIEMOM YUYaCTKE TPACChl JUIMHOM L.

Beuny mamoctu otHomrenuss AB/B, ¢ ydyeTom
0JIM3KOro K HOPMaJbHOMY pacIlipelesIeHUIO 1yMa,
paBeHCTBO (6) MOXKXHO 3aIMcaTh B BUIE

2AB2V/3
0 gp = 222N 8
LSA L\/N_L ( )

Takum obpasom, dopmyasl (1), (2), (6), (8), uc-
IOJIb3yEMbIE B COBOKYITHOCTHU, ITO3BOJISIIOT OIIpE/e-
JINTH LITYMOBYIO MOTPEITHOCTh U3MepeHUs KO3 hu-
LIMEHTA 3aTyXaHWsI 10 3alaHHBIM MapaMeTpaM U3Me-
peHUsI.

Kpome myMoOBOI TTOTPEITHOCTH HEOOXOIMMO
paccMOTpeTh MHbIE COCTaBJISIOLIME ITOTPEITHOCTH, B
YACTHOCTHU, IIYMbl KOT€PEHTHOCTU, KOTOpHIE, CO-
mracHo pabote [1], ompenensioTcs Kak pe3yibTar
B3aMMOICHCTBUSI UMITYJIbca pedIeKTOMETpa C HEOI -
HOPOTHOCTSIMU BOJIOKHA.

JnvHa KOTEpEeHTHOCTU JIa3€pHOTO W3TydeHUs
ornpenaessieTcs uyepe3 IIMHY BOJHbBI U3JIyYeHUS] A U
MIUPUHY CIEKTPATBLHOMN TUHUM A\ C y4eTOM TTOoKa3a-

o 2
TeJist ipesiomsieHust n popmynoit L, = A°/Aln. Yuc-
JIO HEKOT€PEHTHBIX LIEHTPOB PAcCEesIHUSL B BOJIOKHE
IUIl ONIHOMOJIOBOIO Jla3epa Ul MMITYJIbCa CBETa C
JUIMTEIBHOCTBIO T PABHO OTHOLLEHUIO MOJYLIMPUHBI
JUTUTETBHOCTU MMITYJIbCa B BOJNIOKHE /,/2 = Tv, /2 K

JUTMHE KOTePEeHTHOCTU [, u3iydeHus jasepa. s
MHoromMogoBoro jlazepa @adbpu—Ilepo, nzaydaronie-
ro Ha m TPOIOJBLHBIX MOAAX, YMCIO TaKMX [EHTPOB

Oynet B m pas 6onpmie: N = mtv, /2L,. Ilpn oTHOCH-
TeTHOI (ITYKTYALMHI MOIITHOCTH ropsika 1/v/N am-

IUIMTYIa KOTEPEHTHBIX IIIYMOB MO 1IKalle pedaeKTo-
MeTpa OydeT paBHA

MNPUBOPHI U TEXHUKA BKCITEPUMEHTA  Ne 5

P+P 1 2
i—41=5g@+——jz——. ©9)
P JN! N
3aMCTI/IM, YTO JAHHOE€ COOTHOIIICHUEC TAaKXKE BbI-

TMOJIHSIETCS JJI1 JOCTATOUHOM BEJIMYMHBI OTHOILICHUSI
CUTHAaJI/IIIyM.

AB = 5lg

O0o3Hauas yepe3 AB, CIIOHTaHHBIE LIIYMBI U Ye-
pe3 AB, KOrepeHTHBIE LIyMbl, B NPEANOJOXKEHUSX,
MpeaBapsIOIIMX paBeHCTBaA (8), MOTyYuM pe3yabTh-
PYIOLLYIO MOJYLIUPUHY IIIYMOBOU TOPOXKKM:

AB = \/AB; + AB;. (10)

Harnee rucnonb3yeM ¢popmyny (8) s HaXOXKIeHUS
0O111Iei1 ITOTPEIIHOCTH.

YTOYHEHME OLIEHOK MOTrPELIHOCTEN
N3SMEPEHHNU. SKCITEPUMEHTAJIBHBIE
PE3YJIBTATBI 1 YUCIIEHHBIE OHEHKH

PaccMoTpuM cyTh MCTIONIB3yeMBIX (POPMYJT, YCIIO-
BUS UX IPUMEHEHUS W OTpaHWUYEHUSI, KOTOPBIE eii-
CTBYIOT TIpM U3MEPEHUM, HA OCHOBAHWYU TEOPUM OII-
THUMAJIEHOTO TIprieMa paariOCUTHAIOB.

HauHeMm ¢ camMoro BaXHOro: 4MCJIO TO4YeK N,
YYaCTBYIOIIUX B YCPEOIHEHUU M YJIy4IIAOIIUX IT0-
TPEUTHOCTh U3MEPEHUS, TI0 CYyTH — YUCJIO CTaTUCTU-
YECKM HEe3aBUCHUMBIX OTCUYETOB pedeKTOrpaMMBbl.
DTO SABJSIETCS MIPSIMBIM CJIENICTBMEM CBOMCTBA CTAllM-
OHApHBIX 3ProJMYECKUX TIpolieccoB [7], commacHoO
KOTOPOMY JUCIIEPCHUsl CPENHEro 3HauYeHUs Tpoliecca

3a Mepuox HaOMOneHUS! (YCPEIHEHNSI) O (T) ompe-
JeJisieTcsl B 00IIeM cilydae XapakTepoM KOppessiun
Mexmay orcdeTaMu. [1pu TIpOIOIKUTEIFHOM BpeMe-

HU Habmonenus T > T,, TAe T, — UHTEPBAJI KOppe-
JISIIIMY, 3aBUCUMOCTB BBIPaXKAeTCsT OLIEHKOM
2 221, o

0 (T)<op—=t=-=2,
T N,
e N, =7T/2T. — 4UCI0 HEKOPPEIUPOBAHHBIX OT-
CUYETOB CIIy4alfHOTO Tpoliecca, UHTEePBaI KOPpPesi-
LIUY OTIpEIeIsIeTCS KaK

1)

oo

T, = J.|p (1)|dr,

0

rae p (1) — ko3 OULMEHT aBTOKOPPEIISILINY.

Ipu atom, ecmu T <« T,, TO o (T) = of{, T.€.
ycpeaHeHHas OLeHKa paBHa TOYEYHOM M YCpeIHEHUsI
Ha KOPPEJIMPOBAHHOM OTPE3KE 3a BpeMs HAOIIONEHMS
HEe NpoucxouT. I1py NMpOMEXyTOUYHBIX 3HAYEHUSX B
COOTHOILIEHMY MHTEPBaJa KOPPEJSILIMA U MHTEpBaIa
HaOJIIOEHNS IUCIIEPCUS OLIEHKU TIPU YCPEIHEHNHN 3a-
BUCHUT OT XapaKTepa KOPPEISALMOHHOM (DyHKILIVH.

YT0 KacaeTcs Yuciaa HEKOPPEJIUPOBAHHBIX OTCYE-
TOB, TO, KaK CJIEAYET U3 MOCTPOEHHBIX M0 SKCIIEPH-
MEHTAJIBLHBIM JAHHBIM 3HAYE€HU KO3(M(MULMUEHTOB
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Koadd. aBrokoppensiuuu, p(x)

1.0
' _
08l \‘ 30 He
"\ - - =100 He
0.6F %\ --—= 275HC
0.4
0.2F
0 2 4 6

OrHocuTenbHOe paccrosHue x = L/l

Puc. 1. KosdduimeHTsl aBTOKOppEISMA pedIeKTo-
rpamMM B 3aBUCUMOCTHM OT OTHOCHUTEJIbLHOTO PACCTOSIHUS,
HOPMMPOBAHHOTO K TMPOCTPAHCTBEHHOM IMTEIbHOCTU
30HIMPYIOLLEro UMITYJIbCA, IJIsl 3HAYEHU I ITTUTEIbBHOCTU
umnyJibca 30 He, 100 He, 275 He.

aBTOKOppenALuu pednekrorpamm p (x), rae x = L/1,,
[, — TIPOCTPaHCTBEHHAsl UIMTEILHOCTh MMITYJIbCA,
11 T paBHbIX 30 He, 100 He, 275 He (puc. 1) mpocTpaH-
CTBEHHBI MHTEPBaJI KOPPEISALUMK /. OIU30K K [, TIpH
9TOM BBITIONIHSAETCs cooTHOIeHue /. = (0.5 — 2)/, s
pa3HBIX NIUTEILHOCTEN NMMIYIbcoB. Uncao He3aBu-
CUMBIX OTCUETOB pedIeKTorpaMMBbI ITPU YCpEeTHEHUN

L (12)

e b

2l

c

e [, = [, (MHTepBaI KOPPEJSIIMKA NPUHAT PaBHBIM
JIUTUTENILHOCTA HWMITYJIbCa), MPU 3TOM KOPPEKTHOE
BBIYMCJIEHUE MOTPEITHOCTU TpeOyeT MOICTaHOBKU B
dbopmyny (8) N, = N,, 4TO CyIIECTBEHHO YBEJIUYU-
BaeT IMOTPEIIHOCTb OLIEHKU Ko3(hdullMeHTa 3aTyxa-
HUSI C yYETOM YMEHbIIECHUSI KOJIMYECTBA OTCYETOB.

ComtacHO TeopuU OINTUMAJIbLHOTO Tipuema [7],
B3aUMOJEICTBUE IBYX U O0Jiee TapMOHUYECKUX CUT-
HaJIOB €O cllyyaliHbIMU (ha3zaMu MOPOXIAET Y3KOIO-
JIOCHBIU clydaliHbIi mpoiecc, QIYKTYUPYIOLUIUA 10
aMmIuuTyae u ¢ase, ¢ orudamplleit, aMIiMTyaa KoTo-
poii pacnpenesieHa o 3akoHy Pames—Paiica [7], ¢
mapamMeTpoM CUTHAaJI/IIyM, TIPU OOJIbIIMX 3HAYSHUSIX
MOCJIEMHETO TEPEXOASNIEMY B HOPMAITBHBII 3aKOH.
AMIUIUTYTHOE IETEKTUPOBAHUE TAKOTO CUTHAasa SIB-
Jsietcst 3¢ (GEKTUBHBIM TTPU 3HAYEHUM CUTHAJI/IIIyM
(o amIumMTynae) 6oJbiIeM 3, T.e. MUHMMAJIbHOE 3Ha-

yeHue p, = 10 nb.

OnTnMaabHOM OLIEHKOM aMIUIUTYOBI TAKOTO CUT-
Hajla Py €ro U3MEPEHUHM SIBJISIETCSI OLIEHKa, MOJy-
YyeHHas1 HA OCHOBaHUM MaKcuMyMa (YHKIIUU IIpaB-

JIOITOA00MS IJIsSI CUTHAJla CO CIIyJYaliHOM HadabHOM
da3zoii [7]:

w2zl (2a*Z/N,)

13
o Iy(2a*Z/N,)’ )

IMPUBOPHI U TEXHUKA DKCIIEPUMEHTA  Ne 5

117

rae Z — 3HauyeHue Oorudarouei,

— YIOBOEHHAsl YHEPrUsl CUTHaJIa C €AMHUYHOI aM-
wmrynoit, I,(x) u I,(x) — mMomucdunpoBaHHbIE
¢dyHkuuu beccenst HyJ1€BOro u MEpBOro MOPSIAKOB
COOTBETCTBEHHO, a 2a*Z /N, = p — OTHOLLEHUE CUT-

Haj/myM. MHoxurens k& = [, (x) /1, (x) HennHeitHO
3aBUCUT OT apryMeHTa 1 u3MeHsieTcs oT 0 10 e, mpu-
yeM Inpu x > 1 Mbl uMeeM k = 1, a TIpu 3HAYECHUSIX
x <1 nmeeM k = x/2. Takum obpazoM, npu GOJIb-
IIMX OTHOIICHMSIX CUTHAJI/IIyM JJISI OLICHKM CIIpa-
BEIUIMBO PABEHCTBO a* = 27 /0L, MPpU 3TOM OLIEHKA
COBMANaeT C OLIEHKON He(MIYKTyUpPYyIOIIero CUrHania.
DTO, COOCTBEHHO, MO3BOJISICT MpearogaraTb Koppe-
JIMPOBAaHHOCTb OTCYETOB pedIeKTOrpaMMBbI B IIpeae-
JIaX MMITyJIbCca MPU TOCTATOYHBIX OTHOIIEHUSIX CUT-
Hai/miyMm. Ilpy HeOGOJbIIMX OTHOIICHUSIX CHUT-
HaJI/IIyM OLleHKa 3aBHCHUT OT CaMOro IlapaMeTpa, a
npu x <1 OHA MOJIHOCTHIO TepsIeT AJOCTOBEPHOCTb U
cMblci. IpaHuneit mpuOIVzKeHUsI MHOXUTEIIST K -
HULIe MOXXHO cUMTaTh 3HaUeHue x = p > 10 (k = 0.95),
YTO IJIsi OTHOLICHUSI CUTHAJI/IIIyM HPUBOIUT K CJIe-
JylolieMy TpeOOBaHUIO TIPEBBILICHUSI CUTHaMa Haj
mwymoM: p; = 10 1b. BaxxHo TakXe OTMETUTD U 3aBU-
CUMOCTbD XapakTepa KOPPeJsLMU OT OTHOLLIEHUSI CUT-
HaJI/IITyM.

PaccMoTpuMm THUIIOBBEIE MapaMeTphl pedIeKTOMET -
pa, BXOAsIIII1e B YKa3aHHbIC BbIlIe ()OPMYJIBI, 1 OTpa-
HHUYEHUSI, KOTOPhIC NEHMCTBYIOT IIpU U3MEPESHUU Ha
KOPOTKUX IMHAX BOJOKOH Ha OCHOBAaHUU TE€OPUU
OINTUMAJIbHOTO TipueMa. TUITOBBIMU MapaMeTpaMu
st pedIeKToOMETpa ¢ MaKCUMaJbHBIM ITUHAMUYE-
ckuM jnuanasoHoM 42 nb ssisiores p, = 20 abwm;
N =6 1ab; p,= —80 nbMm [1], mpu 3TOM Is1 HENPOTsI-
KEHHBIX Tpacc (06e3 ydyeTa 3aTyXaHusl) TpeBbIIICHUE
CUTHaJIa HaJ LIIyMOM JJISI eTMHUYHOTO UMITyJIbca (0e3
y4eTa HaKoIUIeHUs1) cortacHo ¢opmyde (3) cocTaBUT

T [ns]
1[ns])’

YTO JaXe JJISI KOPOTKUX MMITYJIbCOB COOTBETCTBYET
OMTUMAaJIbHBIM YCJIOBUSIM MpHUEMa TaKUX CUTHAJIOB.
ITpu aTOM, HapUMep, 1T TUITUMIHO TTPUMEHSIEMOTO
uMmiyibca T = 100 HC U BpeMeHu ycpenHeHus ¢ = 15 ¢
JUJTSl yKa3aHHbBIX 3HAYEHU I C yUeTOM TOTO, YTO MaKCH -
MaJBHBI TUHAMHWYECKUI AOWAarna3oH YKa3bIBaeTCs
MTPY 3HAYCHUSIX JUTUTEIHHOCTY UMITYJIbCa M BpEMEHU
ycpenHeHus T, = 20 Mkc, #,., =180 c, B Hayane
Tpacchl OTHOLLIEHUE CUTHAJI/IIIYM, COTJIACHO (hOpMY-
ne (2) coctaBut B = D, = 27.8 1B, mpu 3TOM IIMpU-
Ha 1IyMOBOM nopoxku 2AB cornacHo dopmyie (1)
oymet Ha nBa mopsaka meHbiie, yeM 0.001 ob (kak

o, =14 15 +101g (14)
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JlnmHa n3MepsieMoro ydactka L, Km

Puc. 2. 3aBUCHMMOCTh OTHOCHUTEJIBHOM OIIMOKK M3MepeHUs1 KoadduimenTta 3aryxanus no MHK ot miuHbI n3MepsieMoro
yJacTKa Ijisl pedIeKTorpaMM IIpU IIMTEIbHOCTSIX uMItysibca 30 He, 100 He, 275 HC 1 olieHKa ITOTrPeIIHOCTH.

MUHUMAaJILHO (PUKCHUPYyEeMOTO 3HAYEHMSI ), YTO Ha I10-
PSIIOK MEHbIIe HabJII0JaeMOT0 MPaKTUIYECKU.

st wm3MepeHMiA ydacTKa IIPOTSKEHHOCTBIO
L =1 xM npu anuteabHOCTU uMItyabca T = 100 Hc,
COOTBETCTBYIOIICH MPOCTPAHCTBEHHOM IIMHE WM-
nyiabca /, =10 M, moayuum, cormacHo dpopmyiie (12),
N, =50, 4TO XOTb U CyLLECTBEHHO MEHbILIE OOLIETO
yucyia OTCYeTOB N; (cienyrolux yepe3 MHTepBajl B
eIUHUIBI METPOB U Iaxe MEeHee B 3aBUCUMOCTU OT
U3MEPSIEeMOM [JIMHBI), HO SIBJISIETCSI TOCTaTOYHBIM
st ycpenHeHus. OfHAKO Ha MpakKTUKe MOJ00HOro
He HaOIromaeTcs.

CrenoBaTebHO, IITyMOBasl MOTPELIHOCTb MPU U3-
MEPEHUM KOPOTKMX YIYACTKOB HE SIBJISIETCSI OCHOBHOI
(B OT/IMUME OT MPOTSKEHHBIX TPACC).

11 OoleHKM IIYMOB KOT€PEHTHOCTU COIJIACHO
dopmyne (9) nnsga n = 1.46 (TokazaTeiab TpeomIie-
HUsI KBapleBOro crekia) mpu A =1550 HM u
A\ = 0.2 HM mory4aeM, 4To L, = 8.2 MM, ¥ 1P KO-
sudectBe Mmoa m = 10, v, /2 =10 M/Hc, o T = 100 He
noinyauMm N = 12500 u 2AB = 0.04 nb, uaTo comocra-
BHMO C MPaKTUYECKU HAOJI0AaeMbIMU BEIUYMHAMMU.

Yro kacaercsa BepHocTH (popmynsl (12), To, ocy-
IIECTBJISISI TOACTAHOBKY BBIYMCJICHHBIX 3HAYCHUM
2AB = 0.04 nb, monydum miust L =1 KM C y4eTom
YUCJIA HEKOPPEIUPOBaHHBIX pacyeTtoB N, = 50,
Ao gn = 0.019 nb/kM, 4TO IaeT COMOCTaBUMYIO
OILIEHKY OTHOCUTEJIBbHO (DAKTUIECKOM 1T OOIbIIIH-
ctBa ciayyaeB Aa;gn < 0.02 n1b/km. OTmeTuM, 4To
HECMOTPS Ha TO, YTO HAOJIIOJAIOTCS U OOJIbIIIME 3HA-
yeHus 2AB, BeIYMCIIEHHAsI OLIeHKAa, TeM HE MeHee,
BBIIIOJIHSIET POJIb  MpPENeJbHOM  IOTrPelIHOCTH.
DTO MOXHO HabJIIOJaTh Ha KCHEPUMEHTAIBLHO MO-
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JIy4€eHHBIX 3aBUCUMOCTSIX OIMMOKM N3MEPEHMS OT U3-
MEpsieMOI IJIMHBI, Ha KOTOPBIX TakKXe OToOpakeHa
OllcHKa MOrPEIIHOCTH, MCXOMIS U3 ydyeTa KOTepeHT-
HBIX IIyMOB (puc. 2). BaxxHo oTMeTuTh, 4TO maHHAas
OlleHKa HE 3aBUCUT OT IJIUTEIbHOCTU MMIIyJIbca T,
MOCKOJIBKY 3TO 3HaY€HMeE IIPU €ro YBEINYCHUU, C Ol -
HOI CTOPOHBI, YBEJIMYNBAET BEJIMUYMHY IIIYMOB KOT€-
PEHTHOCTH, a C IPYTOl CTOPOHBI, TAKXKE YBEIINUUBACT
YHCJIO OTCYETOB YCPETHEHUS.

Britekaroniee n3 ycioBusi (13) orpaHuyeHue Ha
OTHOLIeHWe curHai/mym p, = 10 nb, cormacHo dop-
mynam (3), (5), (6), Ipu HETOCTATOYHOM AUHAMUYE-
CKOM JIMaIta30He HaKJIaabIBaeT OrpaHMYeHNEe Ha BEIOOD
MMITYJIbCa TPUEMJIEMON JUTUTEJIbHOCTH, KOTOPBIM, Ha-
npuMep, s pedIeKToMeTpa ¢ 3TUM ITapaMeTpoOM He
oonee 30 nb momkeH 6bITh He MeHee 10—20 He. Bepx-
HUI Xe Mpeaen IINTEIbHOCTA UMITYJIbca OTpenesisi-
€TCSI TOCTAaTOYHBIM KOJMYECTBOM IIPOCTPAHCTBEH-
HBIX UHTEPBAJIOB IS TIOJyYeHUsT HE3aBUCUMBIX OT-
CUETOB MpU ycpeaHeHUU u oueHuBaetcs B 100 Hc.

Takum oOpa3oM, JaHHas MOJENb JIOCTATOYHO
aJIeKBaTHO OIMCBHIBAET TIPAKTUUYECKYI0 CHUTYyaIUIO
IUIsE u3MepsieMbIX JJUH OT 0.5 KM M MO3BOJISIET TI0
crieuu@UIIMPOBAaHHBIM XapaKTepuCcTUKaM pedrek-
TOMETpa M BBIOpAHHBIM pEXUMaM WU3MEPEHUS s
3aJJaHHOM IJIMHBI AaTh OLIEHKY MOTPEIIHOCTU U3Me-
peHus KoahduiMeHTa 3aTyxaHus IMpyu yCJIOBUM Ha-
JIOXXEHHBIX OTPAaHWYEHUIT Ha BEIOOP MapaMeTpoB U3-
MEpEeHUsI.

YTOYHEHMWE OLHEHOK C YYETOM
BJIIAHUWA ABYJIVYYEITPEJIOMIIEHUA

HccnenoBanre MpaKTHIECKOM ITOTPEITHOCTH M3~
MepeHuit a1t 6oee KopoTkux (MeHee 0.5 KM) mIuH
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OLEHKA TOTPELIHOCTU U3MEPEHUN KOBOOUILIMEHTA

U3MEPSIEMbIX YYaCTKOB [IJIS OAHOMOIOBBIX BOJIOKOH
Ha JJIMHE BOJIHBI 1550 HM B TO XK€ BpeMsI IOKa3bIBaeT,
YTO TIPUBEAEHHAS BBIlIE MOJEb HE B TIOJIHOW Mepe
YYUTHIBAET QIYKTyallMd OIIUOKU U CKOpee OMUCHI-
BaeT IOBEACHME OTMOAIOIICt KPUBOM 3aBUCUMOCTH
OLIMOKU OT paccTosiHus (puc. 2). Ha skcnepumeH-
TaJIbHO TIOJYYEHHBIX 3aBUCUMOCTSIX OIIUOKU U3Me-
pEeHUs OT U3MEPSEMON JIMHBI HAOII0IAETCI HEMO-
HOTOHHOE TTOBeJeHUE OLIMOKU, 0OYCIOBJIEHHOE Ha-
JuyrveM GayKTyaluii curHaia, mpu 3TOM HUMeeTcs
3aBMCUMOCTb OT JJIMTEJbHOCTU 30HAUPYIOIIMX UM-
MyJIbCcoB. Takke MOXXHO 0OpaTUTh BHUMaHUE Ha He-
CTPOTYIO 3aBUCUMOCTb BeJIMUMHbBI MHTEpBaJIa KOppe-
JIILIAM OT JJIMTEIbHOCTH UMITyJbca (puc. 1).

C 1enpio 00BSICHEHUST 3TUX (QIIYKTyalluid MOXHO
MPEANOJOXNUTh, YTO OHU OOYCJIIOBJICHBI SIBJICHUSIMU
OueHMil Mpu IBYJIyYenpeJOMJIEHUU B ONTUYECKOM
BOJIOKHE [1, 5], mpu 3TOM WX BIMSIHME MOXET OBITh
CHUXXEHO MyTeM UCITOJIb30BaHUSI TIPOU3BOJILHOTO U3-
MEHEHMUs COCTOSTHUSI TOJISIpU3aLU, TTIO3BOJISIIOIIETO
MPaKTUYECKU BABOE CHU3UTDh LIUPUHY LIIYMOBOW 10~
POXKMU U, CJIENOBATEJIbHO, TMTOTPEIIHOCTb U3MEPEHUS
[2, 4]. Tem He MeHee, HamMune QIYKTYalIMi OIIMOKY
U MX 3aBUCUMOCTb OT JUTUTEJIbLHOCTU MMITYJIbCA 3TO
He 00BbsicHsIET. OOBbSICHEHUE MOXKHO MOJYyYUTh, €CIIU
JIOTIOJTHUTD MOJENb (hJyKTyalluii U3 CAeayrolnX co-
0OpaXeHUii, M3BECTHBIX B TEOPUMU DPaaUOTEXHUYE-
CKUX CUCTEM.

MoxHo nojaraTh, 4YTO JaHHas 3ajadya UMeEET Mo
CBOEI NMpUpoe NPSIMYIO aHAJIOTHIO ¢ 3a1aueii paauo-
JIOKallUM TIO HAaKOMJIEHWIO U OOHApy>XEeHUI0 HM-
MyJIbCHOTO CUTHAJIa OT ABVXKYLIEHCS 1€, CUTHAJT OT
KOTOPOI TIpeacTaBiisieT co00ii COBOKYITHOCTh TaK Ha-
3bIBAEMBIX OJIECTSIIMX TOYEK CO CIydyaiitHO MEHSIO-
muMucsa ¢asamu [8]. Ilpu 3TOM TIPUMEHUTENILHO K
HalleMy cjydaro OJIECTSIIMMU TOUKAMM SIBJISTFOTCS
paJieeBCKHE 1LIEHTPbl paccessHUsl B Mpeaesiax paspe-
1Ia€MOT0 y4yacTKa BOJIOKHA, OOYCJIOBJIEHHbIE HEO/I-
HOPOMHOCTSIMU €ro CTPYKTypbl. PesynbTupytoiiuii
CUTHaJI Ha BBIXOJIE IeTeKTOpa B JaHHOM cJiy4yae rpe/-
CTaBJIsIET CO0OI BEKTOP CO CIyYyaiiHO M3MEHSIIOIIN -
MUCSl aMIUTUTYIOH 1 (ha3oii, U 3Ta CUTyallusl B TPUH-
1une omnucaHa Bbilie. OnNHAKO JaHHAs MOAENb He
MPUMEHNMA aJIeKBaTHO MPU HAJIMUUU B CUTHAJIE 3a-
MUpaHU (MEWIEHHBIX (IYKTyaluii), TMOCKOJIbKY
HapylIalTcsl Ha MPOAOIKUTEbHOE BpeMs AOTTyIe-
HUS MOJeNU (3HAYUTEJIbHOE MPEBBIIIEHUE CUTHasa
Haj 1yMmoM). B pannonokaiimoHHOM ciiydyae 3aMupa-
HUS$ BbI3BaHbI MEJJIEHHBIM U3MEHEHUEM paKypca 1ie-
JIM, B HalIlleM CcIydyae OHM MOTYT OBITh OOYCJIOBJIEHBI
BJIMSIHUEM JBYyJyderiepejoMyieHUsi. bueHust nBymy-
yenpesomieHus uMerot repuona 5—30 M u cornocra-
BUMBI C MPOCTPAHCTBEHHOU IJIMTENbHOCTBHIO U3MeE-
PUTENBHBIX UMITYJILCOB (2—10 M m1st Haubosee 1IU-
POKO MCIOJIb3YEMbIX MMITYJILCOB B auana3zoHe 20—
100 Hc). Takke BO3MOXKEH U BKJIal B SIBJICHUE TEPHU-
OIWYECKUX Bapuanuii MomoBoro msiTHa. [1pu satom
MpenjiaraeMble CTaTUCTUYECKUE MOIEIU OINMUCAHUS
TaKuX SIBJIEHWU 3aMUpaHUs B paluoJoKalluu JOCTa-
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TOYHO CJIOKHbI, 1 OHM HEC HAIllJIM ITMUPOKOTO ITPUMCE-
HCHUA.

st perteHUs 3a0a4n-IPOTOTUINA (OIIpeacIeHUS
TpeObyeMOT0o OTHOIIIEHUST CUTHAJ/IIIYM JIJISI PATUOJIO-
KallMOHHOTO OOHapyXeHUs 1LeJIM B YCIOBUSX TIpHUe-
Ma NAadYKM HEKOTePEeHTHBIX (IIYKTYUPYIOLINX WM-
MyJTbCOB (OT KOTEPEHTHBIX, B OOIIEM cllydae, UM-
MMyJbCOB JioKaTopa) bapToHoM ObLna IpemioxkeHa
CPaBHUTEIBLHO IIPOCTasl SMIMpPUYECKass METOIMKA
pacueToB [8], moKa3aBIITass XOpOIITYIO TOYHOCTh 1 3(h-
(GEKTUBHOCTH Ha IpakTuKe. B cooTBeTCTBUM ¢ HE
TpebyeMoe [JIsi OOHapyXKeHUSI OTHOIIEHUE CUT-
HaJI/IIyM P, 3aBUCUT OT MapaMeTpoB (BEpPOSTHOCTU
MPaBUJIBHOTO OOHapyXeHWsT D M JIOKHOUW TpPeBOTU
F), n 1 o6HapyKeHUs MaYK1 UMITYJIbCOB OHO pac-
CUMUTHIBAETCSI Ha OCHOBE TPeOyeMOro COOTHOIIECHUS
11t onHoro umnysbca o, (D, F) ¢ ydetom addexra
HAKOILUIEHUSI UMMYJIbCOB U HAJIMYUS TOMOTHUTEIb-
HBIX ITOTePh ((hIYKTyallMOHHBIX 1 MTHTETPUPOBAHMS ).

ITorepu HekorepeHTHOrO UHTErpUpoBanus L;(p,, V)
3aBUCAT KaK oT o, (D, F), Tak ¥ OT OGLIEro yncjia M-
nynbcoB N. MnyKTyallMOHHbIE MOTEPU 3aBUCAT OT

Yyycjla HE3aBUCUMBIX 3HaueHUi curHaina N, u3 o0-
ero yucina N:

L, (D,F,N,) =L, (D,F)[aB]/N,; (15)

rne N, =[1+T,/t.], T, — Bpemsi oGHapyxeHusl, T, —
VHTepBan Koppensuun curHana, 7, =(1+N)T,,,
T,, — NepyoI CIIeIOBAHMSI UMITYJIbCOB.

IIpu sTOM BCce (PYHKIIMOHAIILHO 3aBUCUMbIC Be-
JIMUUHBI OIPENEISIIOTCS 0 HOMOrpaMmaM, Npel-
CTaBJISIIOIIUM COOOI ceMeliCTBa KPUBBIX, ITOCTPOCH-
HBIX PACUETHO-3MIUPUISCKUM MYTEM.

IIpencraBisgercs, 4YTo HAIMYME TOTEPh UHTETPU-
poBaHMS U (PAYKTyallMOHHBIX MOTEPh, a TAKXKe IO/ -
XOJI K MX pacyeTy B CUCTeMaX HaKOIUICHUST UMITYIbC-
HBIX (PIYKTyUpYIOIINX CUTHAJIOB B IEJIOM HOCHUT
YHUBEpPCAJIbHBII XapakKTep, MOCKOJIbKY OXBaTbIBaeT
BCE CTENIEHM KOT€pEHTHOCTU CUTHAJIa U KOPPEIUPO-
BaHHOCTU (paykryaumii. Ilogxom cooTBETCTBYeT pe-
1aeMoi 3agaye U3MEepEeHUs aMIUIUTYAbl CHUTHAasa,
IMOCKOJIbKY 3a/1a4a OOHapyKeHMsI CUTHAJIa TT0 KpUTe-
PUIO MAaKCMMYMa altoCTePHUOPHOII ITNIOTHOCTH €TO Be-
POSITHOCTU 9KBUBaJIEHTHA C TOYHOCTBIO 10 MOCTOSIH-
HOTO YJIeHa 3a[1a4¢ U3MEPEHUS SHEPTeTUUECKOTO Ma-
pameTpa curHaia [7] m MokeT OBITh paclieHeHa KakK
3ajaya MHTePBAJILHOTO OLICHUBAHUS TTapaMeTpa Mnpu
3aJaHHOI BEPOSITHOCTU JIOXKHBIX TPEBOT (IIIYMOBBIX
BBEIOpOCOB). TakuMm 0O6pa3oM, TpeOOBAHUS yueTa He-
00xonuMoil 1006aBKU K OTHOIIEHUIO CUTHAJI/ITYM
JIJIST CUTHAJIA ¢ 3aMUPaHUSIMU OTHOCUTEIBHO CUTHAJIA
0e3 ayKkTyanuii B 3agade oOHapy>KeHMS TTOJTHOCTHIO
pacrnpoCTpaHsSIOTCS Ha Hallly 3adayy U3MepeHUs C
TpebyeMOli UHTEPBaAJIbHOI OLIEHKOIA.

B Hamewm CJIydac, IMOCKOJIbKY p€db MICT 00 u3Ha-
YaJIbHO HECKOTCPCHTHBIX UMITYJIbCaX, ITOTECPU MHTECIPU-
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POBaHUSI KOTEPEHTHOTIO (HAKOIUIEHUSI HEKOTEPEHTHO-
T0) CUTHAaJIa B TIEPBOM MPUOJIMZKEHUM HE 3aBUCST OT OT-
HOIIIEHUSI CUTHAJI/IIIYM U UMEIOT MPOCTYIO JTMHEHHYIO
dopmy B JorapnpMHUIECKOM MaclITade, 4TO COOT-
BeTCTBYeT GopMmyne (9); moTepu BBIDISIAAT KakK

L;(N)=5IgN u yxe yuTeHsl B Mozeiu. B obuiem
cllyyae, BEpOsITHO, CJIEIyeT pacCMaTpUBaTh MOJENb C
YACTUYHOM KOTEPEHTHOCTBIO UMITYJIbCA, 3TO MOXET
YTOYHUTH OLIEHKY 110 popmyJie (9) 3a cueT yMeHbIIIe-

HUSA ITIOTEPb MHTETPUPOBaHMAA.

®DnykTyallMOHHBIE TOTEPU MOTYT OBITh OPUEHTHU-
POBOYHO YUYTEHEI B CBETE TOTO, YTO HAC MHTEPECYIOT
cJiydad BICOKOM TOCTOBEPHOCTU U3MepeHUs (0OHa-
PYXEeHHMSI) C BEepOSITHOCTBIO B MHTEpBajie HE MEHee
0.95—0.98 npu OTHOCUTENIHLHO HEBBICOKOUW BEPOST-
HocTH JNoXHBIX TpeBor 0.01. Ilpu saTom dmyKTyamnm-

OHHBIE TOTepH cocTaBnsoT L, (D, F) = 9—12 ab.
Yuciio He3aBUCUMBIX UMITYJIbCOB, OUEBUIHO, B 3TOM
cllydae HaJo OIpeeIATh Ha UHTEpBajie OMEeHMl IBY-

JydenpenaomieHus Kak N, = L./2/., u oHo Oyzer Ba-
PBUPOBATbCA B LIMPOKUX IpeAesax Ui YKa3aHHBIX
nmapameTpoB oT 1 go 15. IpuHuMast aj1st Xyamero ciy-

yag N, =1, nojgyyum, 4to n100aBKa K OTHOLIEHUIO
CUTHaJI/1IIyM, TIO3BOJISIIOILASI HUBEJIUPOBATh BIIMSI-
HuYe (GIyKTyalluii Npy 3aMUpaHUsIX CUTHAJA, COCTaB-
JisieT 1o 12 b, 4To sIB/sIeTCS BEChbMa CyIlIeCTBEHHbBIM
U yKe HaKJIaIbIBAET XECTKME OTPAHUYECHUS Ha BEJIV-
YUHY JUHAMUYECKOTO auana3oHa pediaekroMeTpa 1
MUHUMAaJbHYIO TJIMTEIbHOCTh UMITYJIbCA.

Tax, st 3a1aHHOTO IIpUMepa ¢ peIEKTOMETPOM
¢ IMHaMM4ecKuM arana3oHoMm 42 nb, cornacHo ¢pop-
myJe (14), yxe TpeOyeTcss orpaHUYUTh JJIUTEIbHOCTh
MMIyJbca CHU3Y BeauduHoit 20 Hc, 4yTo obecneyuT

pacueTHoe 3HaueHue P, =27 b, 4yro Cc 3amacom
Oosnblle TpedyemMoro pacueTHoro 3HadeHus 22 nb. YBe-
JIMYEHUE JUTUTEIbHOCTM UMITYJIbCA, B CBOIO OY€pElb,
YMEHBIIAET YMCJIO ToUeK ycpeqHeHus. s pediekro-
METPOB C MEHBLIMMU TMHAMUYECKUMU AUaria3oHamMu
MPUIIETCSI TOBOJBCTBOBATHCS OOJBIIUMU JUIUTEIBHO-
CTSIMU UMITYJIbCOB M, COOTBETCTBEHHO, MEHBILINM YMC-
JIOM MMITYJIbCOB M3MepeHUs. Takum o6pa3omM, BbIOOP
ONTUMAJIBHON JITUTEJIBHOCTU UMITYJibCca OOYCIOBJIEH
KOMIIPOMUCCOM MEXIY YBEIUYEHUEM OTHOIICHMUS
CUTHAJI/IIIYM W yMEHbIIIEHMEeM 4ucjia He3aBUCUMBIX
OoTcueToB ycpenHeHus. Mcxonst U3 cKka3aHHOTO, Xe-
JIaTeJIbHO MCHOJIb30BaTh HAUMEHBIIYIO U3 BO3MOX-
HBIX JUIUTEJIbHOCTEH MMMYJIbCOB MPU HaMOOJbIIEM
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IMHAMWYECKOM JHuaIa3oHe, 006ecTieYMBaeMOM pe-
¢baeKToMeTpOM, T.€. BOIMPEKU PacXxoxeMy MHEHUIO
MIPUMEHSATH TaKie pedIICKTOMETPHI IUIST M3MEPEHUsI
ImapaMeTpoOB HE TOJBKO TPOTSKEHHBIX Tpacc, HO M
JIJIST UX KOPOTKMUX YYaCTKOB.

3AKJIFTOUEHHME

C nmoMoIIbl0o METOIOB CTAaTUCTUYECKOU paauo-
TEXHUKHN W DKCIIEpMMEHTaJbHBIX JaHHBIX ITOKa3a-
HO, YTO BE€JIMYMHA IOTPEIIHOCTH U3MEPEHUST KO-
apduLIMeHTa 3aTyxaHUs OIIpeIesieTCsI YMCIOM
HEKOPPEJIUPOBAHHEIX OTCUETOB pe(PIeKTOrpaMMBblI,
WCHOJIb3YEMBbIX IJIsi YCPEOIHEHUSs, C Y4eTOM OTpaHU-
YeHUI Ha OTHOIIIEHWE CUTHAJI/IIIyM Ha BXOJIe TIpPUEM-
Huka. [IpuBeneHbl (GOpMyIIbI, BBIpaXKalolIUe IIO-
TPEITHOCTb U3MEPEHMS Uepe3 mapaMeTphl IIpudopa u
PEXMMBI U3MEPEHUSI.

YKa3zaHO Ha KOpPpeJUpPOBAHHOCTb OTCUETOB pe-
daexTorpaMMBI KaK Ha MPUHIUITHATBHYIO TIPUINHY
YBEJIMUCHUS TTOTPEITHOCTH U3MEPEHNS — KaK B TIpe-
JieJlaXx U3MEPUTEJIbHOTO UMITYJIbCa, TaK U B Mpeaeax
OMeHUI IBYTyJeTIPETOMIICHMSI.
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