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JIBYXBOJIHOBOW CEHCOP JIMCTAHILIMOHHOU CEJIEKITUU
ECTECTBEHHBIX IIOBEPXHOCTEU

Paszpabomannwiii cencop ocnosan nHa ax-
MUBHOM Memooe OUCIMAHYUOHHO20 PACNO3-
Hagauusi nogepxHocmeti no Ko3ghgduyuen-
my ompasjiceHus, KOMopbwli No380as1em
VMEHbUUMb NOSPEUHOCMb OAIbHOMEDPHBIX
uzMepeHull.

PaboTa npubopoB pacro3HaBaHuUsL, JATbBHOMEPHBIX YC-
TPOMCTB ¥ U3MEPUTENEH CKOPOCTH OCHOBaHA Ha IIPUHIIM-
e IUCTaHIHOHHOTO ONpEIeNIeHUsI OTPakaTelbHBIX
CBOICTB HOBEpXHOCTH 00BeKTa. [IprMeHeHne maccuB-
HBIX METOJIOB H3MEPEHH, CBI3aHHBIX C aHAJIM30M COO-
CTBEHHOT'O M3JTYyYIEHUS MOBEPXHOCTH ITH OTPAKEHHOTO
€10 COJIHEYHOTO W3IY4EHUs, OTPaHUICHO M3-32 CIIOXK-
HOU CTaTUCTUYECKOM 3aBUCUMOCTH 3TUX BUAOB U3Tyde-
HUH OT ce30HHBIX ycnowii [1]. Ins ymporenus onpe-
JETICHNS OTPaKaTeIbHBIX CBOWCTB MOBEPXHOCTH B JaH-
HOW paboTe MpejyIaracTcs U3MepsTh HE HHTETPATBHBIN, a
CIIEKTPAJIBHBIIN KO3 (PUITMEHT OTPasKeHUSL.

AHaNM3 CTaTUCTUYECKHUX JAaHHBIX O CHEKTPAIbHOM
KO2(GHUIHCHTE OTPaKEHHUSI HEKOTOPBIX €CTECTBEHHBIX
noBepxHocTei [2, c. 211] mokazan cnenyromee. 1o ot-
pakaTeTbHBIM CBOMCTBAM B ANANA30HE 3HAUCHUI [UTHHEI
BosHBI 0,5...1,0 MKM MO’XHO BBIACIUTH JBa THUIIA TO-
BEpPXHOCTEH: TUI [ — MOBEPXHOCTH € MaJIbIM 3HAUEHUEM
K03(hUIMEHTA OTPAKEHMS, BO3PACTAIOLINM B JUTHHHOBOJI-
HOBO#1 o0JyiacTy; TuM 11 — MmoBepXHOCTH ¢ OOJBIIM 3HA-
YyeHrueM ko3 duipienTa orpaxkenus, craaaromum B K-
obmactu criekTpa. (BoNbIMHCTBO MOYB, JOPOIKHBIX T10-
KPBITHI U paCTUTEIBHBIX IIOKPOBOB OTHOCHTCS K TIEPBO-
My Tuy.) Jlnama3on n3mMeHeHus ko3 duipieHTa oTpaxke-
HUS TI0 a0COJTFOTHOM BEJHMYMHE Y TIOBEpXHOCTEeH THIIa |
cocrasiusieT 5...35%, y moBepxHocteil tuna II —
80...55%.

OOHapy» eHHbIE 0COOCHHOCTH CIIEKTPAIILHOM 3aBUCH-
MOCTH KO3(PHIIHMEHTA OTPAKEHNUS JIEIIM B OCHOBY aK-
THUBHOTO CIIEKTPAJILHOTO METOA ONPEACTICHHS THTIA IO~
BepxHOCTU. CyTh METO/Ia COCTOUT B H3MEPEHUH KO-
(ULMeHTa OTPAKEHHUS B PA3ITMIHBIX CIIEKTPATBHBIX ANa-
Ma30HaX NPH 30HANPOBAHUN TTOBEPXHOCTHU IBYMS (FIIH
OoJiee) CBETOBBIMHU IIOTOKAaMH OTPEIeTICHHOM JTHHEI BOJI-
HBI ¥ paBHOI MOIITHOCTH.

Kpurepuem BpIOOpa crieKTpabHBIX JUAMIA30HOB CITy-
JKUT BEJIMYMHA CPEJHETO APKOCTHOrO KoHTpacra K,
OTIPEIEIIIEMOT 0 KaK

K (Ahy,Ahp) = L,; (AAy) = L,;(ARy), (D

rae AA,, A, — crieKTpalbHbIE HATA30HBT;
L,,— cpemHsis ApKOCTh MOBEPXHOCTH i-TO THUIIA.
VYyuThIBasI, 4TO OOJIBIIMHCTBO ECTECTBEHHBIX MIOBEPX-
HocTeil aBiseTcs AndQy3HBIMU JaMOSPTOBBIMU OTpaka-
TEJSIMU, UX SPKOCTh MTPHU aKTHBHOM 30HIMPOBAaHUH CBe-
TOBBIM IIOTOKOM OTIPEJICIIEHHOTO CIIEKTPAILHOTO JTHAaIia-
30Ha BBIpaKaeTcs Kak [3, c. 89]

Lni (A}\,) = pA}\,EA}\, /Tl:,
TJIe Py — KOIDOUIMEHT OTPAKEHHS TOBEPXHOCTH;
EA}\,i OCBCHICHHOCTDH ITOBEPXHOCTH, CO3JaBaeMas U3jrydaTejicM

C AAPKOCTBIO L | ¥ OTIpesiensieMas aTbHOCTBIO /.

(2)

I/ICXOILH 13 yCJIOBHs PaBCHCTBA MOIIHOCTHU UCCIICAYC-
MBbIX SHEPTCTUICCKUX ITOTOKOB pasﬂoﬁ JUINHBI BOJIHBI ITPU
IIPOBCACHUH CIICKTPAJIBHOT'O aHAJIN3a, MOYKEM 3aIlCaTh:

E\; = E =const. 3)
C yuerom (3) BeipaxeHnue (2) mpuodOpeTaeT BU
Lyi(AL) = Cip ., (4)

e C; =E/m

CrenoBaTesibHO, B ONPEJEIEHHOM CIIEKTPaIbHOM
QIFaTia30He SIPKOCTh MTOBEPXHOCTH OPENIEIISIETCS €€ CIIeK-
TPaITBHBIM KO(DDHUIIMESHTOM OTPAKECHHSI.

IToxcrasus (4) B (1), nomyuum:

K (Ahy,Ahp) = Ci(Ppn, —Pan, ) 5)

TIIE P p5 1> P Ay — KOIDPUIMEHTBI OTPAKEHNS TIOBEPXHO-
CTU JUIA CHEKTPaIbHBIX JHana3soHoB AL, u A),, coot-
BETCTBEHHO.

B TaGuamnune aiist psiga eCTeCTBEHHBIX TTOBEPXHOCTEN
TPUBE/ICHBI 3HAYEHHS IPKOCTHU L, U APKOCTHOTO KOHTPa-
cra K, IOJTy4eHHbIE HCXO/I M3 YCPEAHEHHbIX 3HAYEHUH
CIIEKTpalibHOTO Kod(duimenTa oTpaxenus [2, ¢. 211] B
YeThIPEX CIIEKTPATBHBIX AHUAMa3zoHax AA.

B obmacTax crekTpa ¢ HauOoJbIIEH Pa3sHOCTHIO KO-
5} PUIMEHTOB OTPAXKEHUSI MAKCUMAJIbHBIE 3HAYEHUS K|
COOTBETCTBYIOT CIIEKTpaIbHBIM inamnazonam 0,6...0,7 u
0,9...1,0 MmxM [4], KOTOPBIM | CIIETyET OTAABAThH MPE-
MOYTEHHE IPU BHIOOPE CHEKTPATIbHBIX JUAMAa30HOB JUIs
U3MEPEHUI.

[Ipennaraercs ceHCOp, OCHOBaHHBIN HAa JBYXBOJIHO-
BOM METOJIC aBTOMaTHIECKOT0 OCCKOHTaKTHOTO H3Mepe-
HUSI K03()(DUIMEHTa OTPAKEHHUSI €CTECTBEHHBIX MPUPOI-
HBIX 00pa3zoBaHwii [5].

brok-cxema cencopa mokazana Ha puc. 1. OHa co-
JIEPAKUT U3ITydaresu [ U 2, TeHEpUPYIOLIUE U3ITyUYCHUE B
BBIOPAaHHBIX CTICKTPAITLHBIX IMATIa30HAX Ha HCCIICYeMYTO
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3navenus L, u K; ons pasnuuneix noeepxnocmei

L, oTH. e11. K., otH. ez
TloBepxHocTs 3 C " »
1 2

(AX=0,5...0,6 vicm)| (M=0,6...0,7 micw) | (M=0,8....0.9 wcw)| (AA=0,9...1,0 wenr)| H7 18 | il | Lem Ls L=
CHer ¢ JIesHOM KOPKOR 815 815 74,0 69,0 75 125 75 | 125
CHer BI@KHbIN 73,0 725 63,0 555 100 | 185 95 | 175
TTouBa BaXHAs 50 80 175 19,0 -125| -140 | 95 | -115
Kykypy3a cunocHast 55 4,0 320 345 -265 | =290 | -280 | =305
Kykypys3a 3enenas 7,0 6,0 28,0 295 =210 | -25 | -220| -235
Kykypy3a xesras 115 14,0 230 275 -115| -160 | 90 | -135
Cypanka 4,0 30 50,0 50,5 -46,0 | 465 | 470 | -475
YepHozeM 45 6,0 10,0 11,5 55| 70 | 40| 55
CrepHsi 371aK0B 10,0 155 285 320 -185 | =220 | -13,0 | -16,5

MOBEPXHOCTH 3. OTpakKeHHOE TTOBEPXHOCTHIO 3 M3ITyde-
HUE MTOCTYIAaeT Ha BXOJ (POTONPHUEMHHKA 4, pEeXKUM pado-

ThI KOTOPOI'O MpexyCcMaTrpuBaeT
T TI0CJIEI0BATENIbHYIO BPEMEHHYIO
7 e CHUHXPOHHU3AIIHIO C U3ITy4aTesi-
mu [ u 2.

BeixonHoii curaan goronpu-
€MHHKaA 4 MOJaeTCsI Ha BXOJI
cxeMbl cpaBHEHU: J. Ha BTOopoit
BXOJl CXEMbI CpPaBHEHHUS S IO-
JaeTCs CUTHAJ U3 CXEMBI OTIOP-
2 | HOrO YpOBHS 6, KOTOPBIA COOT-
BETCTBYET CHTHAIY, OTPaKEHHO-
My 3TaJIOHHOU IIOBEPXHOCTHIO C
OTpakaTeJIbHBIMU CBOWCTBAMH,
MIPOMEKYTOUHBIMHU MEXTY [IBY-
A M BBIJICJICHHBIMU TUNIaMH. B
CXEME€ CpaBHEHUA 5 IIPOU3BO-
3 JIUTCSl HAKOTJIEHHE JIBYX TTOCIIE-
JIOBATEJIbHBIX UMITYJIbCOB, IO-
JIy4EeHHBIX B Pe3yjIbTaTe puemMa
JIBYX OTPKEHHBIX TIOTOKOB pa3-
JIMYHOTO CIIEKTPAJILHOTO COCTa-
Ba, U CpaBHEHHE C OMOPHBIM
ypoBHEM. BbIxon cxembl CpaBHEHMS 5 COEIMHEH C BXO-
JIOM CXEMBI UICHTH()UKAIINY BUIa TOBEPXHOCTH 7.

B skcneprMeHTaIbHOM MakeTe CeHCopa B KauecTBe
M3ITydaTesiel MCIoNbh30BAIHNCH ra3oBbIi nazep JII-126
u ceeroanon AJI106 ¢ mymnuo# BomHb! n3ny4yeHus 0,63 u
0,95 mxM, cooTBeTcTBeHHO. DOTOMpHEM 0OEcIeunBar-
cs poromuonom D] 155K ¢ oOmacTeio CrieKTpaIbHOM
gyBcTBUTENBbHOCTH 0,4...1,1 MkM. Mi3MepuTenbHas 6a3a
MEXY aKTUBHBIMHU JIEMEHTAMHU COCTaBIIsUIA 75 MM IIpU
JIaJIbBHOCTH HACTPOMKH 75 cM.

I'pauueckue 3aBMCUMOCTH BBIXOIHOTO curHana U,
(hoTONIPUEMHOTO0 YCTPOICTBA OT PACCTOSIHUSA / 10 HCCIIe-
JTyeMOIi TIOBEPXHOCTH MTOKa3aHbI Ha puc. 2. Kpussie /
4 mony4YeHsl PU 30HAUPOBAHUY MTOBEPXHOCTEN Ha3ep-
HBIM JIy4oM, 2 U 3 — u3nydeHueM ceeroguona. Orpa-
JKCHUIO OT TIOBEPXHOCTH THA | ¢ HHTErpabHBIM KO3 (-
(urmentoM otpakerns p=0,30 COOTBETCTBYIOT KPHBBIC 3
u 4, a ot noBepxHoctH Trmna II ¢ p=0,85 — kpussle / u 2.

AMIUTATYIa BXOJHOTO CHTHAJIA (POTOTIPHEMHHIKA 32~
BHUCHUT OT PacCTOSIHUSI 10 TOBEPXHOCTU B COOTBETCTBUU
C OCHOBHBIM DHEPreTHYECKHM ypaBHEHHEM U3MEpHUTe-
s [3, c. 90]:

s ol o
[

VL4 /444
Puc. 1. bnok-cxema aByx-
BOJTHOBOTO CEHCOpa

2/ 2
(I)BX =ToTe LA}\,AZABX /17,

rae @, — CBETOBOM MOTOK Ha BXOJE (DOTONPHEMHMKA;

T, T, — KOO()(QUIMEHTBI MIPOIYCKAHMUS ONTUYECKUX CHC-
TEM M Cpelbl paclpoCTPaHCHUSI U3ITY4YEHUs, CO-
OTBETCTBEHHO;

2» A — TUIOIIA M BUANMOM YaCTH OTPAKAIOIIEH MOBEPX-
HOCTH W BXOJHOTO 3pauka ()OTONMPUEMHHKA, CO-
OTBETCTBEHHO.

A

Ha ¢ukcupoBaHHOM pacCcTOSHUH IPH HEM3MEHHBIX
XapaKTepPUCTHKAX ONTUYECKUX CUCTEM M BHELIHEH cpe-
JbL, T. €. eclu

2! 2
T, To ApAy /1° =const=C,,
CBETOBOM ITOTOK
CDBX = CZLA%,‘ (6)
AMIITUTYAA BEIXOAHOTO HapspkeHus U f ¢orompu-

€MHHKa C YUYE€TOM €TO HHTCI’paJILHOfI YYBCTBUTCJIBbHOCTU
S 1 cootHOMIEHHS (6) BEIPAYKACTCS KaK

Upn = S@yy = SCoLy..
[Toacrasus (4) B (7), nomyanm:
Ugpn = SCCo0p -

(7)

(&)

Uy -
i

16 -

1 1
40 60 80 100 120 1y 140 1 oM
Puc. 2. JIMCTaHIIIOHHBIC XapAaKTEPUCTUKU JBYXBOJHOBOIO
ceHcopa
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CnenoBatensHo, U pn Ha OTPE/ICIICHHO# JUTHHE BOII-
HBI BXOJTHOTO CBETOBOT'O TIOTOKA MOKET OBITH BHIPAKEHA
B €IMHUIIAX CIIEKTPAIIBHOTO KO3(h(HUIMEeHTa OTpasKkeHHUSI.

Omnpenersisi Py, 13 (8) M TIOACTABIISS €70 B (5), HOITYHM:

©

CootHomienne (9) moKa3bIBaeT, YTO B JAHHOW M3Me-
PUTEIBHOM CHCTEME SIPKOCTHBIN KOHTPACT IIOBEPXHOCTH
B JIBYX CIIEKTPAJIbHBIX JHAaNa3oHaX SKBUBAJICHTEH pa3-
HOCTH aMIDTUTY HanpspkeHus otoquoza. [1pw aTom 3HaK
PPa3HOCTH aMILTUTY/] HAMIPSLKEHUSI OTpeiesisieT THIT ITOBEpX-
HOCTH, 2 BEJIMYMHA CIIY)KUT MEPO OTpaKaTeNbHBIX CIIO-
COOHOCTEH.

B cratuveckux u3MEepHUTENBHBIX CUCTEMAX PH PHK-
CHUPOBaHHOM TATEHOCTH / <b (puc. 2) y TOBepXHOCTEH THTIA
I umeer mecTo npeoOagaHne aMITUTYAbl OTPAXKEHHOTO
UK-m3nygenns (0,9...1,0 MKkM) Hax aMIDIUTYIoO# oTpa-
KEHHOTO BUaAMMOTo usnyuenus (0,6...0,7 mxm) (K, <0),
a 'y moBepxHocteit Tuna I — Hao6opot (K;>0).

O4eBUIHO, YTO KaXKIOU IMOBEPXHOCTH B 3aBUCHMO-
CTH OT €€ OTPa’KaTeIbHBIX CBOHCTB COOTBETCTBYET OIpe-
JIelIEHHOE COOTHOIICHHE aMILTUTY/IbI OTOOTBETA B pas-
JIUYHBIX CTIEKTPAIbHBIX TUANA30HaX OTHOCUTENBHO APYT
JIpyTa ¥ ONOPHOTO ypoBHs U, . ITO MO3BOJISET OCYIIECT-
BIIITH CEJEKLHUIO MMOBEPXHOCTEH MO0 BETMYMHE COOTHO-
IIEHUSI U €T0 3HAKY, pelias 3a/1aqy AUCTaHIIMOHHOTO pac-
MTO3HABAHUS OOBEKTOB.

B nuHamMuuecKuX ycIoBHAX COMMIKEHUS C UCCIIEAy-
€MOH MOBEPXHOCTHIO OTMEPEKEHNE TOPOTOBOT0 CUTHAJIA
U, B xanale BUTUMOTo usnydenus {/,, (AL,)>1,, (AL,)}

1
Ky (80,805) = < [Ugn(Ah) Uy 83)|
2

COOTBETCTBYET IMOBEPXHOCTH € OOJIBIINM K03 duiineH-
ToMm otpakenws (tut II), a omeperxenne curHaia B KaHa-
ne UK-mznyuenus {I,, (AL,)>1,, (AL,)} — moBepxHo-
CTHU C MEHBIINM K03 duieHToM otpakenus (tum ). B
JIaTbHOMEPHBIX YCTPOUCTBAX M H3MEPHUTEIISIX CKOPOCTH
YCTaHOBJIEHHOE COOTBETCTBHE MEX1y TOPOTrOBOM JaJlb-
HOCTBIO /¥ JUTMHOH BOJIHBI A 30HIMPYIOLIETO H3ITyde-
HUSI TI03BOJISIET W30eKaTh MOTPEHIHOCTH U3MEPEHUH,
00yCII0BIEHHOM pa3dpocoM Kod(hHUIIEHTa OTpaKeHUS
MOBEPXHOCTH 00BEKTA, & 3HAYHT, U TIOBBICUTH TOYHOCTh
JIaJIbHOMEPHBIX H3MEPEHHI.

Takum oOpa3omM, peraraeMblii METO CETIEKIHH eC-
TECTBEHHBIX IIOBEPXHOCTEH MO3BOJISIET YIPOCTUTH OIpe-
JIeJICHUE CBOMCTB OTPaXKATENbHOM HOBEPXHOCTH H YMEHb-
IIUTh TOTPEITHOCTD JATbHOMEPHBIX U3MEPCHUH.
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PaccMOTpeHBI BOIpochl METPOJOrHH, METO/Ibl U CPEACTBA H3MEPEHHUI 3JeKTPHUCCKUX BeJIH-
UHH, 8 TAK)KEe aCMeKThl CTAHAaPTU3ALIUH U3/IeJUH palno31eKTPOHUKH. MaTepuas npeacras-
JIEH C yUeTOM COBPEMEHHbIX JOCTHXKEHUI U TeHIEHLU U Pa3BUTUs T€OPUH U3MEPEHHUH U U3Me-
pUTeIbHON TeXHUKH. M3moxeHne 6a3upyeTcs Ha AeHCTBYIOILEH HOPMATHBHO-TEXHUUECKOH J10-
KYMEHTAllUK U PeKOMeHAalusAX MeKAYHAapOAHbIX OpraHU3aluui B 001aCTH METPOJOTHH H
CTaHaPTH3ALIHH.

BTopoe naganue 10MoMHeHO pasaenaMu Mo MeTPOJIOTHUECKOMY 0OecneueH o 3all I eH-
HbIX T€IEKOMMYHHKALUOHHBIX CUCTEM, MPHHIUIAM NOCTPOCHHUS COBPEMEHHbIX CPECTB H3Me-
PEHMI U H3MEPEHHIO TapaMeTPOB TEJEKOMMYHHKAILMOHHBIX CHTHAJ/I0B. CyIl1eCTBEHHO nepepa-
60TaHbl pasjesabl N0 TEOPUU MOTPELUIHOCTEH U TOUHOCTH H3MePeHHUH.
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