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[NpennoxeHa CTPYKTypHas cxemMa 13MepuTeNbHOro KOMIIIEKca, Mo3BOASIOLLEro MPOU3BOANTE U3MEPEHME XapaKTEPUCTUK YeTbipexmno-
JIOCHUKOB [PY UMIYJTbCHOM BO3AEACTBIUN. [prUBEaEHbI MaTeMaTUIECKUe MOLENN 1 aNrOPUTMBI, NIEXALUME B OCHOBE UMITY/bCHOIO Me-
TOAA M3MEPEHMS BPEMEHHbIX 1 4aCTOTHBIX XapPakTEPUCTVIK YCTPONCTB. COMOCTaBEHb! Pe3yIibTaTbl IKCIEPUMEHTASTbHBIX U3MEPEHWU MPO-
BEOEHHBIX UMIYJTbCHBIM U1 KNIaCCUYeCcKM YacTOTHBIM MeTodamu. [1oKa3aHb! MpeuMyLLecTa uMybCHOMO METOAA M3MEPEHWI Ha Mpu-
Mepe M3MEPEHUS XapaKTEPUCTUK MOIOCHO-MPOMYCKAIOLLEro GubTpa.

BBepeHue

K HacTosiieMy BpeMeHU B U3MEPUTEIbHON TEXHMU -
Ke, mpou3BoauMoi Kak B Poccun [1], Tak u 3a pybe-
KoM [2—4], TOMUHMpPYET HampaBieHHe, OCHOBaHHOE
Ha U3MEPEHNM XapaKTePUCTUK YCTPOMCTB B YaCTOTHOI
00JIacTH ¢ MOMOIIbI0 BEKTOPHBIX aHAIM3aTOPOB Iie-
neit. [TpuHIMIT AeACTBUS TAKUX U3MEPUTENIEN YacToOT-
HBIX XapaKTePUCTUK OCHOBAH Ha BO3AEWCTBUU Ha
00BEKT U3MEPEHNSI KBa3UTAPMOHNYECKUM CUTHAJIOM C
MOCTOSSHHOM aMILIUTYIOM W JIMHEMHO MEHSIOLIEHCS
YaCTOTOM, pa3NeJICHUN OTPAXEHHOW M MaJaIoILIEN CO-
CTaBJISIIONIMX BOJIH, TIEPEHOCE CUTHAJIOB Ha IIPOMEXY-
touHylo yactoty (ITY) ¢ yuerom ¢asbl, ouudpoBke
curHana Ha ITY 1 BeIYMCIEHUU YaCTOTHBIX XapaKTepH-
CTMK HM3MepseMoro ycrpoiictBa. Kpome Toro, cymie-
CTBYIOT TaK Ha3bIBaeMble ITPOrpaMMHEIE OMUUU MPU-
00pOB, KOTOPHIE TIO3BOJISIIOT OCYIIECTBUTh U3MEPEHMSI
XapaKTepUCTUK YCTPOMCTB B YACTOTHOM 00JIACTH C I10-
CNIEAYIOLIMM BBIYMCIIEHUY OTKJIMKA BO BpEMEHHOIA [5].
Ha camowm aene BMI 30HAMPYIOLIETO CUTHAIA B TaKUX
MpuodOpax 0CcTaeTcsl KBa3UrapMOHUYECKUM, U3MEHSIET-
cs IIb 00paboTKa, IMO3BOJISIONIAs OTOOPa3UTh Xa-
PaKTEPUCTUKHI BO BPEMEHHOM 00J1aCTH B IPUBLIYHOM
JUIS TI0JIb30BaTeNsl Buie. Takas MOCTaHOBKA MMEET
MPaBO Ha CYIECTBOBAHME, OJHAKO, TOJbKO JIS JIK-
HEMHBIX U CTAllMOHAPHBIX LIETICH.

AJIbTepHaTHUBOI YaCTOTHOMY METOMY SIBJISIETCS Bpe-
MEHHOM (BpeMSUMITYJIbCHBIN) [6] MeTOn M3MepeHMUs.
JlaHHBII I METOI OCHOBAH Ha BO3AEWCTBUU HA UCCIIEMY-

eMbIii 00BEKT OJHUM WJIM HECKOJbKUMHU CBEPXLIMPO-
KOTIOJIOCHBIMU MMITYJIbCHBIMM TECTOBBIMU CUTHAIAMU
U aHalIM3€e OTKJIMKOB OOBEKTa Ha TECTOBBIA CUTHA
(curHanel). Tak Kak CIIEKTp TECTOBOIO CUTHajia 3aHM-
MaeT Bech UCCNeAyeMblil I1Mana3oH, TO XapaKTeprUCTu-
KM 00beKTa BO BCEM AMANa3OHe YacTOT M3MEPSIIOTCS
ofiHOBpeMeHHoO. [TpermyIiiecTBOM JaHHOTO MeTO/1a SIB-
JISIeTCSl TaKXKe TO, YTO HApsIAy C YACTOTHBIMM XapakKTe-
PUCTUKAMU U3MEPSIOTCS BPEMEHHBIE XapaKTePUCTUKU
YCTPOICTBA, KOTOPbIE HECYT JAOMOJHUTENbHYIO HH(POP-
Maluio 0 CTPYKType o0beKTa uaMepeHus [7]. Popma
CUTHaJla MOXET BapbMPOBAThCSl B IIMPOKUX TIpejenax,
MO3TOMY M3MEPEHHbIE XapaKTePUCTUKU MaKCUMAaJIbHO
TOYHO OTPaXaloT peaibHble XapaKTePUCTUKU YCTPOMA-
CTBa B 3aJaHHOM peXUMe U3MepeHus (paboThl).

B nmaHHoOIi cTaThe OMMChIBAETCS IKCIEPUMEHTANb-
Hasl yCTaHOBKA 1 METOJ U3MEPEHUSI UMITYJIbCHBIX U Ya-
CTOTHBIX XapaKTEePUCTUK YETBIPEXIIONIOCHUKOB BO
BPEMEHHOM 00J1aCTH.

CprKTypHaSI cXema V|3mep|/|Tean0|7| YCTaHOBKU
nmeton MBMGPEHVIVI

CTpyKTypHas cxeMa M3MepPHUTEIbHON YCTaHOBKU
MpeAcTaBieHa Ha puc. 1.

Ha cxeme o6o3HaueHbl: mMepcoHadbHas DBM
(IT9BM), reHepaTop CUTHAJIOB ITPOM3BOIBLHOM (hOPMBI
(F'CII®), mByxKaHANBHBIA aHATOTO-IIU(pPOBOI TIpe-
obpazoBarens (ALIIT), m3aMeputenbHBIA TpakT (co-
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Puc. 1. CTpykTypHas cxema U3MepUTENbHOM YCTaHOBKM

crosumii u3 yacteit T1 u T2) 1 u3MepsieMblit YeTbIpeX-
TIOJTIOCHWK, BKJTIOUEHHBIH B Pa3pblB U3MEPUTETHHOTO
TpaKTa.

M3MmepuTenbHas ycTaHOBKA (PYHKLIMOHUPYET Clie-
JYIOIIMM 00pa3oM:

+ Ha [I®BM cunTte3upyercss 30HAMPYIOMIMIA MM-
nyibe 1 nepenaetcst Ha [CIID;

+ TCII® mpeobpasyer 1UMPOBYIO TOCIENOBATEb-
HOCTb B aHAJIOTOBBII 30HAMPYIONINTT CUTHAT, KOTO-
PHII pacTIpoCTPaHIeTCs] B M3MEPUTETBHOM TPaKTe
1 U3MEPSIEMOM 9ETBIPEXITONIOCHHUKE;

* I/ISMCpI/ITeHLHHﬁ TpaKT obecrieynuBaeT pa3acICHue
nagarommx 1 OTpaXk€HHBIX OT YETBLIPECXITOTIOCHHUKA
MMITYJIbCOB, a TAKXKE I'PaHNYHLIC YCJIOBHUA Ha 3aKM -
Max UBMEPSICMOTr0 YETBIPEXITIOTIOCHUKA,

+  AITI npou3BoauT cheM 1 O POBKY CUTHAJIOB Ha
BXOJIE U BBIXOJIE U3MEPUTEIBHOTO TPaKTa C IocCe-
Jyiolieil nepenaveit naHHbIX B [IDBM;

* TOJy4YeHHBIe JaHHBIE 00pabaThiBaloTcsa B IIDBM;
B pe3ynabrarte 00pabOTKM CTPOSITCS UMITYJIbCHBIE U
YacTOTHBIE XapaKTePUCTUKU H3MEPSEMOTO YeThl-
PEXIMOJIOCHUKA.

B mpoiiecce Kaxnoro uaMepeHusi Ha BXojax KaHa-
noB AIITT Habmoga0TCs TpU JTOKAIN30BAHHBIX BO Bpe-
MeHU curHama. O0o3HaunM ux ul, u2 n u3. U3 atux
CUTHAJIOB #1 u u2 OymyT HaOJIOAAThCsl HA IIEPBOM U3-
MEepUTETbHOM KaHaje, a u3 — Ha BTOPOM U3MEPUTEIb-
HoM KaHaje. CurHan ul — 3TO 30HAMPYIOIIUA MM-
TMyJIbC, TonydeHHbI ¢ Boixoma ['CII®. u2 — curHai,
OTPaXEHHBIN OT OOBEKTa M3MEPEHUS, MpeacTaBIIsIeT
BXOIHYIO PEaKIMI0 YETHIPEXTOTIOCHUKA Ha 30HIM-
pytoiee Bozaeiicteue. CUrHai u3 CHUMAETCs C BBIXO-
Jia 00beKTa U3MEPEHUST U HECeT MHGMOPMAIIMIO 00 UM-
MYJIbCHOM XapakTepucTUke 0ObEeKTa U3MEPEeHUsl Ha
MIPOXO]I.

Ha puc. 2 npuBeneHa WiIocTpaiys BO3MOXHOM
KOMOMHAIMY 30HIMPYIOIETO HIMPOKOMOIOCHOTO UM-
myJibca (BUACOMMITYJIbca) ul U IBYX peakLuil u3Mepsi-
€MOT0 YCTPOMCTBA U2 W 43 Ha MMIYJIbCHOE BO3MIEH-
ctBue ul.

s pasnencHus MagalouMx U OTpaXeHHBIX BOJH
Ha BXOJIE YEThIPEXTIONIOCHUKA TPU UMITYILCHOM METO-
JIe U3MEPEHUSI 10CTaTOUHO 3a/iepXaTh OTPaKEHHbIH OT
BXOJIa YETHIPEXTONIOCHUKA CUTHAJl OTHOCUTEIbHO
30HAMpYIOIEro. J[jis 3TOro B Ka4ecTBe YacTh U3MEpH-
TENLHOTO TpakTa 11 MCIIONB3YeTCs JTMHUS 3aIePXKH.
YacTb M3MEpUTEIBHOTO TpakTa 12 MOXET IpeicTa-
BJISITh CO00#i COMIACYIOLLYIO LIENb, UMEIOLIYIO B pabo-
yeM JMamna3oHe 4acTOT M3MEPUTENbHON YCTaHOBKM
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BXOJTHOE CONPOTUBJIEHNE, PABHOE BOJHOBOMY COINpO-
tuBneHuto T1. [lpu ycnoBum, uro Bpems 3amepxku 11
0oJIbIlle TIOJOBMHBI JJIUTEIBHOCTH 30HIMPYIOIIETO
UMITYJIbCA WIM €r0 aBTOKOPPEISALIMOHHON (PYHKIIUHU,
CTAHOBUTCSI BO3MOXHBIM MPOM3BECTU LIU(PPOBYIO 00-
pabOTKy NaHHBIX, U3MEPEHHBIX Ha TIEPBOM KaHaje
AITI, u ocyuiecTBUTb CTpoOMpPOBaHUE (BbIIENEHUE)
30HAMPYIOIIETO M OTPAXEHHOTO CUTHAJIOB.

ul

/

Kanan 1

Kapan 2

Bpeua

Puc. 2. Vinnoctpauyms BO3MOXHOIO 30HAMPYIOLLero curHana ul
v ABYX peakuymu u2 v u3 n3mepsemMoro yCTpoucTaa

st TipoBeeHWS CTPOOMPOBAHMS HCIONB3YETCS
anmnapar oKOHHbIX («BecoBbIx») yHKUMit [§]. B mpo-
1ecce cTpoOrpoBaHus (YHKIIMS, OMUCHIBAIOIIAs MC-
XOIHBIN CUTHAN, YMHOXaeTcs Ha (DYHKILUIO BPEMEH-
Horo okHa. [TomoxeHue, MIMPUHA MU TUI OKOHHOM
(byHKIMY BEIOMPAIOTCS TAKUM 00pa3oM, YTOObI Bbljie-
JIMTDH TIOJIE3HBIE COCTABISIONINE CUTHATA (30HIUPYIO-
IIMiA, OTPaXKEeHHBIi, 10O MPOILEIIINIA UMITYIbC) Ha
(boHe mapa3uTHBIX NepeoTpaxkeHui 1 1yMoB. OTHUM
13 OCHOBHBIX TPeOOBAHUI K OKOHHOI (DYHKIIMHM SIBJISI-
eTCsl MUHUMYM CHEKTpalbHbIX MCKaXEHUI, BbI3BaH-
HBIX siBJIeHMeM [100ca.

MartemaTuyeckme Mogeny 1 anropuTMbl 06paGoTKu

OyeBUIHO, YTO CIEKTPabHBIA COCTaB MU3MEPEH-
HBIX curHanoB ul, u2 u u3 (puc. 2) HeceT B cebe UH-
(bopMalLMi0 O YAaCTOTHBIX XapaKTepPUCTUKAX H3Mepsi-
eMoro ueTeipexmoocHuka. O6oznauum Ul, U2, U3
CHEKTPHI CUTHAIOB ul, u2 u u3, cCOOTBETCTBEHHO. JIJ1s1
JAHHBIX CIIEKTPAJIbHBIX XapaKTEPUCTUK CUTHANIOB ObI-
JI1 TIOJTy4eHbl COOTHOILCHMS UISI BBIUMCICHUSI KOM-
IUIEKCHBIX KO3((GUIIMEHTOB OTpaXeHUS M Iepeaayn
U3MEPSIEMOT0 YEThIPEXITOTIOCHHKA.
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CooTHoLueHWs Ans onpepfeneHns KOMNIeKCHoro
Ko3(puLeHTa oTpaXKeH!s OT YeTbIPeXnooCHNKa
npy NPSAMOM HanpasneHn nepepayn

Tak Kax BKITIOUEHHUE TIePBOTO N3MEPUTETHBHOTO KaHa-
JIa Ha BXOJ U3MEPUTEIEHOIO TpaKTa (puc. 1) mpuBOaMT K
PAaccorIacoBaHMIO B TOUKE BKITIOUEHMS, CTIEKTp CUTHATA,
ronajamoouiero Ha nepsbiii KaHan ALITT, sBiaserca pe-
3YJBTaTOM MHTep(epeHMY Nafatoiiei BomHsl (U2,,,) 1
OTPaXEHHOIA OT TOYKM BKI04YeHns Bonubl (U2,,). Uc-
TMOMIb3YS COOTHOLIEHMS [9], MOMydnM BbIpaXeHUe IJis
TIafaroIeil Ha TepBhIif KaHaJI BOJTHBI, CYNTAst M3BECTHBIM

K03(P(pUIIMEHT OTpaxkeHMs OT TOUKM BKIIOUeHMS [y
v2,,=-J2. (1)

1+,

3amuiieM B TepMUHAX MaTpuibl paccesHus [10]
COOTHOIIEHUE MEXIY CIEKTPaJTbHOM ILIOTHOCTBIO
30HAMPYIONIETO MMITyJIbca M CIEKTPaJbHON TUIOTHO-
CThIO OTKJIMKA C YYeTOM MOTEPb B M3MEPUTEILHOM
Tpakte T1:

U2, =S12,,-811-821,,-Ul, )

nao

rae S12,, 21, — xoadduuueHTs nepegaun yactu 71
M3MEPUTESIHHOTO TPaKTa B OOPaTHOM M TMPSIMOM Ha-
npasieHun nepenaun; Sl1 — koadpuumeHT oTpaxe-
HUS OT YETHIPEXIIOTIOCHUKA TIPU TIPSIMOM HaTIpaBlie-
HUM TIepeaadn.

[ToncraBus (1) B (2), mocie npeoOdpa3oBaHuUs Mo-
Jy4UM:

SIIZ%I[SIZN'S21T1'(1+FT1)]71~ (3)

W3 popmyisl (3) MOXHO clie1aTh BHIBOM, UTO KOI(-
duimeHT otpaxeHus S11 3aBUCUT OT COOTHOIICHMS
NajaloIIuX M OTPAXEHHBIX OT YETHIPEXIOJIIOCHMU-

Ka BOJIH %% Muoxutens [S124° 821, (1+1;)]™ npen-

CTaBJIsIeT CO00i KaTMOPOBOYHBIN KO3(PPUIIMEHT, KOTO-
PBIfi HE 3aBUCUT OT U3MEPSIEMOTO YCTPOMCTRA, a 3aBU-
CHT TOJIbKO OT ITapaMeTPOB U3MEPUTEIBHOTO TPAKTA.

CooTHOLLEHWs Asl onpefeneHns KOMNeKCHOro
ko3dduLMeHTa Nepesaym YeTbIpexnonoCcHNKa
MpV NPSIMOM HanpaBneHUM nepeaaumn

AnanornuHo (1) HalineM BeTMYMHY BOJIHBI, TIafalo-
1ieit Ha Bropoit KaHan AIITT, mpu ycioBuM, 4To K03(-
bunmeHT oTpaxeHus [, U3BECTEH;

U3, =723 4)
T2

3anuieM COOTHOIEHWE MEXAY CIHeKTpalbHOM
MJIOTHOCTBIO 30HIUPYIOLIETO UMITYJIbCA W CIIEKTPAIb-
HOM TUIOTHOCTBIO CUTHAJA, TIPOLIEIIIETO Yepe3 YeThl-
PEXTIONIOCHUK, C yYETOM IOTEPh B M3MEPUTEIHLHOM
tpakte 11 1 T2:

U3,, =S21,,-821-821,,-Ul, (5)

roe S21;, S21, — Koa(pUIMEHTH Tepeaaun yacTei
T1 n T2 n3mMepuTeIbHOTO TPAKTa B MPSIMOM HarpasJie-
Huu nepeaaun; S21 — koaOULIMEHT nepeaayu YeThbl-
PEXTIONIOCHUKA MTPU TPSIMOM HaIpaBIeHUH Tepeqavn.

[ToacraBuB (4) B (5) mony4uM BbIpAXEHUE LIS
KOMILIEKCHOTO KO3 (UIIMEHTa Mepeauy YeThIPEXTIO-
JIIOCHUKA:

_U3 -1
SZI_ﬁ-[521T1~S21”-(l+ ). (6)

TakuM 00pa3oM, UMest CBeACHUS O XapaKTePUCTHU -
Kax U3MEPUTENIbHOTO TPaKTa, CTAHOBUTCS BO3MOXKHBIM
MO pe3yjibraTaM OJHOTO0 MMITYJIbCHOTO BO3IECHCTBUS
OTIPEIEITUTh BXOMHBIE U MTPOXOTHBIE YaCTOTHBIE XapaK-
TEPUCTUKM U3MEPSIEMOTO YeTHIPEXTIONIOCHHKA.

XapakTepUCTUKU U3MEPUTENBbHOTO TpakTa MOTYT
OBbITh M3BECTHBI AllPMOPHO, WJIM YYTEHBI B Mpoliecce
KaJTMOpOBKM.

KanubpoBka Ha npoxopa

s yyeta mapamMeTpoB 4YacTell M3MEepHUTEbHOTO
tpakta 71 u T2 B pexuMe U3MepPeHHUs ITPOXOIHOM Xa-
PaKTepUCTUKU TPeOyeTCsl TPOU3BECTH KaTMOPOBKY Ha
MIPOXOJI, BKIIOUMB TocnenoBaTenbHo 11 u T2 u u3Me-
PYB 30HAVPYIOIINI NMITYJIbC HA BXOJE U3MEPUTEIBLHO-
ro TpaKTa ¥ UMIIYJIbC, MpoIleaImii B KaHaa 2. Cxema
JUISl TIPOBEJEHUSI KaTMOPOBKY Ha MPOXOJ MpUBEACHA
Ha puc. 3.

N3BM [ Fcne [ T1 T2
[d| £ [+ L [
| [ A
Fanani
Kanan2
[
Puc. 3. (Cxema BKMOYeHWs AnS NPOBeAeHWs KanmbpoBKu Ha
npoxoq

Tak KaK 9acTW M3MEPUTETHLHOTO TPAKTa BKIFOUCHBI
Hanpsimyto (521=1), To BeipaxkeHue 1151 KaluOpOBOYHO-
ro KoapuumenTa Ha nipoxon K,=[521,.521,.(1+ )]
MIPUMET CJIELYIOLIMI BULL:

Ul
K ==
n U3

KannbpoBka Ha oTpaxxeHue

Jns u3MepeHust BXOIHOM XapaKTepUCTUKK YeThl-
PEXIONIOCHUKA TPeOYeTCsl MPOU3BECTU KaIMOPOBKY Ha
OTpaxXeHue, CO31aB Ha BTOPOM KOHIIE U3MEPUTEIbHO-
ro TpakTa 71 ycioBue JJIs TOJTHOTO OTPaXeHUS CUTHA-
Jla — XOJIOCTOM X0 UM KOPOTKOE 3aMbIKaHMUE.

BapuaHTbl cxeM A1 KanuOpoOBKM Ha OTpaxKeHue
NIpUBEICHHBI Ha puc. 4.

U3 popmyast (3), mpu ycnosuu S11=1, onpenenum
KaJMOpPOBOUYHBIA KOI(PGULIUEHT Ha OTpaxkKeHUe
K=[S512,,.821,.(1+1})]" mpu u3MepeHUH B peXUMe
XOJIOCTOTO X0fla Ha KOHILIE M3MEPUTENbHOTO TpakTa 71:

Kk, =YL 7
o l,]':Z ( )

AHAJIOTMYHO OIpeAeIuM KaJluOpOBOYHBINA KO3(-
(OULMEHT B peXXuMe KOPOTKOTO 3aMbIKaHUsI Ha KOHIIE
usMepuTenbHoro Tpakta T1. Tak Kak npu yclI0BUU KO-
poTkoro 3ambikaHust S11=—1, BbipaxeHue (7) 3anu-
IIeTcs Kax:
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N3BM [ FChe [ T [*
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Fanani
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Puc. 4. BapuaHTbl cxeMm 715 KanmbpoBKu Ha OTpaxeHue: a) pe-
XXMM XOSIOCTOro Xofa Ha KoHue; 6) pexum KopoTkoro
3aMbIKaHVS Ha KOHLIe

BbipaxkeHust A71s1 onpeneseHusl YaCTOTHBIX Xapak-
TepucTrK (3) 1 (6) IPUMYT BUI:

U2
1n1=Y2g
SH=7g1%
_U3
$21= 29K,

JKcnepyMeHTanbHble pe3ynbTaTbl

bbI10 TIpoBeeHO SKCIIEPUMEHTAIBHOE U3MEPEHHE
XapaKTEPUCTHK IOJOCHO-TIPONYCKAIONIEro (hUIbTpa.
CxeMa DKCIIEpMMEHTAITBHOTO CTEHA TpHMBelIeHa Ha

puc. 5.
na ,__‘TL_‘ Mrd ,‘-\T'-“ cyY

M3EM FChe

AL
Kanani
Kanan2

[

Puc. 5. (Cxema 3KCriepyUMeHTaibHOro CTeHaa

Ha cxeme 0003Ha4YeHBI:

+ I'CII® — reHepaTOp CUTHAIOB IIPOM3BOJBLHOMI
opmbl yacToToii nuckperusanuu no 400 MIix, am-
TUIMTYAA BBIXOMHOTO curHana 1 B;

« ANII — anamoro-uugpoBoii mpeodpa3oBatTeb C
yacToToil muckperusamuu o 1 ', BepTMKamb-
HBIM pa3pelieHrueM 8§ OUT U TapaHTUPOBAHHOI I10-
Jocoii BxoaHoro curdajia 100 MIix (ocuumiorpag
Tektronix TDS 1012);

« JI3 — nunumg 3agepxku, 3agepxka 100 He, BomHO-
Boe comporusiaeHne 50 Om, 3aTyxanue — 5 1b Ha
yactote 100 MIix;

+ CVY — cornacytoiiee ycTpoiicTBO Zy,=50 OM, ua-
crora cpe3a 120 MIi;

40

+ [IM® — nonocHo-MponycKawInii GUIsTp, puc. 6
(L1=L3=1,5 mxI#, L2=15 ulu, C1=C3=3,3 n®,
C2=330 n®).

L1 C1 C3 L3

M/'\r\_||_ﬂ/'\/'\_ﬁ

2 L

Puc. 6. Cxema 3neKTpuyeckas puibTpa

Ha puc. 7 mpuBeneHbI 3KCIIEpUMEHTATBHO M3Me-
PEHHbIE UMITYJIbCHBIE XapaKTePUCTUKK (UIIBTPA.

a 120 240 380 430 600

2

a 120 240 360 420 A0
1, HC
&

Puc. 7. ViMnynbCHble XapakTepucTuki (uibTpa: a) BXOAHaS,
6) npoxonHas

ITo M3MepeHHBIM UMITYJIbCHBIM XapaKTepUCTHKAM
ObLIM pacCYMTaHbl BXOAHbBIE U MPOXOAHBIE YACTOTHBIE
XapakTepuCTUKH (uibTpa. YacTOTHBIE XapaKTePUCTH -
KM (uibTpa Takxke ObLIM M3MEPEHbl Ha CKalSPHOM
a"anmm3arope 1emneir P2M (mpoussoacrso OO0 HIID
«Mukpan»). Ha puc. 8 mpuBeneHo comocTaBaeHue pe-
3yJIbTATOB U3MEPCHUM.

3aknoyeHne

[TpemnoxeHa cTpyKTypHas cxeMa U3MEPUTELHOTO
KOMILJIEKCA, MO3BOJISIIOIIETO POU3BOAUTL U3MEPEHME
XapaKTEePUCTHK YETHIPEXTIONIOCHUKOB TIPH MMITYJIbC-
HOM BoaneiicTBuu. [IprBeneHs MaTeMaTUYeCKue Mo-
JeN U aJITOPUTMBIL, JIEXKaIle B OCHOBE UMITYJIbCHOTO
MeToa U3MEpeH sl BpeMEHHBIX M YaCTOTHBIX XapaKTe-
PUCTHK YCTPOMCTB.
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Puc. 8. YacToTHble XapakTepucTuku ¢unbTpa: a) BXoaHas, b) npoxodHas, 1 = 4acToTHeI meTog uamepeHus (npubop PZM), 2 = um-

I'IyﬂbCHbIlZ MeTo[

Pesynbratel M3MepeHUI YACTOTHBIX XapaKTepH-
CTUK TOJIOCHO-TIPOITYCKAIOIIETO (hUIBTPA C IOMOLIbIO
M(GPOBOr0 U3MEPUTEILHOTO KOMILIEKCA TIOKA3hIBAIOT
JOCTaTOYHO XOpolllee COBMAAeHME C pe3yJbTaTaMu,
MOJTyYEHHBIMU C TIOMOIIBIO CKAJISIPHOTO aHaJIM3aTopa
neneit P2M. Kowmiiekc 1mo3BoJsieT mporu3BOIUTD 13-
MEpEeHUE YACTOTHBIX XapaKTepUCTHK YeTHIPEXIIOINIO-
CHUKOB B Anarna3oHe yactoT ot 0 Iix mo 150 MIi1. du-
HaAMWYECKW Iuana3oH IU(GPOBOro M3MEPUTEIBLHOIO
KoMITekca He MeHee 48 nb, Ha gactoTtax Hike 50 MIix
JMHAMUYeCKUi quramna3oH gocturaet 60 nb.
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