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POI1Y — poTonpruemMmHoe yCTPOUCTBO.
MBW — nsmeputenb BpeMeHHbIX
MHTEpPBaroB.



(OCHOBHOH BK/Ta]l B IOrPEIIHOCTb H3MEPEHHS JATbHOCTH 0 00BeK-
Ta BHOCAT TIOIPEIIHOCTH, BO3HHKAIOWIHE TP H3MEPEHHH BPEMEHHOIO
MHTEPBAIa MKy MOMCHTAMH MOCBUIKH M TIPHEMA H3MYYCHUS 30HIH-
pytomiero ummybea. Cpesi HHX MOXHO BbIJIQTHTD

— CHCTEMATHYECKYH0 MOrPeIHOCTb, 00YCIOBICHHYH0 Pa3IHYHBIM
BPEMEHEM 3a/IPKKH CHTHATA B KaHAMAX (HKCALMH H3MY4aeMoro
(CTapT-) H MPHHUMAEMOTO (CTOI-) HMITYIBCOB;

— TOTPEIHOCTb, 00YCTOBICHHYH) KOHEYHOH JHCKPETHOCTBI) H3-
MEpHUTE/IA BPEMEHHBIX HHTEPBAIIOB;



Bnusiaue ouckpemnocmu uzmepumens 6pemMeHHbIX UHMEPBAI0s U
HECUHXPOHHOCTH €r0 BHYTPEHHEH TaKTOBOM 4YacTOThl C MOMEHTAMH

M3JTYYCHHS 30HMPYIOLIET0 UMITYJIbCA MOKHO OLICHHTH 110 JUCIIEPCHH
CBSAI3aHHOH C HEH MOTrPeHIHOCTH:

rie Ad — AMCKPETHOCTb M3MEPHUTENIsi BPEMEHHBIX HHTEPBAJIOB B €/1H-
HULAX JaJIbHOCTH. Torja cpejHee KBaJpaTHYHOE OTKIIOHCHHE OILCH-
K ganbHOCTH coctaBuT O = (0,408/\d. [Ipu Mcnonb30BaHHH TAKTOBO-
ro reHeparopa JUis M3MEPHUTENIsl BPEMEHHBIX WHTEPBAJIOB C YaCTOTOH

150...300 MI'u norpenHOCTb, BbI3BaHHAsA JUCKPETHOCTBID, COCTABUT
0,1...0.2 m.



BpemeHHaa npuBA3Ka NPUHATOIO
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1.1 MeToa HenocpeaCTBEHHOIO
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CobcTBeHHOE pasperieHHe MeT0%a HemoCPEACTBEHHOTO CHETa COCTaB-
18t £ I,, Hanpumep £5 HC MpH 4acToTe CII0BAHKA CHCTHBIX HM-
mynbeoB 200 ML, wro cootserctayer pacctosmio £0,75 M. Paspee-

HHC MOXKHO YIYHIIHTD MOCPEACTBOM YCPEAHCHUA, HO OAHOBPEMCHHO C
JTHM YBCIHYHBACTCA H BPEMA H3MCPCHHA.



1.2 AHaAnorosbi METO

[Ipu aHAIOrOBOM METOAE M3MEPEHHsI BPEMEHHBIX HHTEPBAJIOB KOH-
neHcarop cxemsl MUBU 3apspkaercss wiam paspspKaeTcsi MOCTOSHHBIM
TOKOM B TEYCHHE BPEMEHHOIr0o WHTepBasa. HanpsikeHue ¢ KOHAeHCcaro-
pa nmocrtynaer Ha aHanoro-uudposoi npeoodpazoBarens (ALIIl). Kon-
CTPYKIHMS YIIPABISIOLIETO YCTPOMCTBA WM HH(POBOM YAaCTH aHAJIOrO-
BOro npeoOpa3oBaresisi BPEMEHH B aMIUIMTYAY 3aBHCHT OT cnieludpHKH
ero npuMmeHeHusi. Haubornee BaxkxHOe mperMMyniecTBO aHAJIOTOBOIO Me-
TOa U3MEPEHHSI BPEMEHHBIX HWHTEPBAJIOB — €ro COOCTBEHHOE YCTOMH-
YUBOE pa3pelieHrue, KOTOPoe MOXKET COCTABIISITh BCEI0 HECKOJIBKO ITH-
KOCEeKyH/1. TunuuHas THHeHHOCTh Meroaa paBHa 0,1 %, u B cuiny 3Toi
NPUYUHBI TPYAHO AO0CTHYL TOYHOCTH XO0Ts Ob1 100 nc (1,5 cm) 3a npo-
MexXyToK BpeMmeHH, Oonbmmuii 100 HC (15 ™). Takum oOpazom, 3ToT
MeTOo1 OONbIlIe BCEro MOAXOAUT JIi UH3MEPEHUH Ha KOPOTKHUX JUCTaH-
nusax. Ene oqHUM HeJOCTaTKOM MEeTO/1a, MIPHUCYIIIHM BCEM aHAJIOTOBBIM
METO/IaM M3MEPEHHUSI UMHTEPBAJIIOB BPEMEHH, SIBIISICTCS TEeMIIEpaTypPHbIH

aped.



1.3 MHTEpPNONSALUMOHHbIE METOAbI

[{arpaMMBL H3MEPEHHA BPEMEHHBIX HHTEPBAIOB, 00bEAMHAIOLE

METObI HENOCPE/ICTBEHHOTO CYCTA H HHTEPIOMALHORHOH LCTH;

1 = CTpT- H CTOM-HMITYIBCHI; O = CYCTHBIC HMITYNBCE! ¢ NEPHOZOM Tey; 6 = BPEMEH-
HbIC «BOPOTAY Tiyay, JUIA CHETHBIX HMIIYBCOB; 2 = CYCTHBIC HHTEPBAIBI Afy H Af,

) = PACTAKCHHE HHTCPBAIOB Aty H Afy; € = 3aONHEHHE HHTEPBANOB HMITY/ICAMH,
W == CHET YHCTA UMITVITKCOR R HHTENRATIE
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[IpuMeHeHHe MeTOla HEMOCPEACTBEHHOIO CYeTa B MHTEPIOMALH-
OHHOM LIeMH TOKA3bIBACT XOPOLIKE Pe3yNbTaThl MPH H3MEPEHHH Bpe-
MEHHBIX HHTEPBaIOB. CYIIHOCTH METO/a COCTOMT B TOM, YTO MOMHMO
[1€JI0T0 YHCIIA TIEPHO/I0B CYCTHBIX HMITYIIBCOB, 3aMOTHAIOUIMX H3Mepse-

MbIH MHTCPBAI BDCMCHH, YYUTBIBAKOTCA H ,IIpOGHbIe 44CTH NICPHOJA, 34d-

KITHYCHHBIC MCKTY CTAPT-UMITYJILCOM H IICPBBIM CHCTHBIM HMITYIIBCOM,
d TAKKC MCKIY MOCICAHUM CHCTHBIM HMITYIIbCOM H CTOI-UMITYJILCOM.



C"rap'r- H CTOI-UMITYIIBCHI 34/1dH0T mmepﬂeMini HHTCPBAJl BPCMCHH

Tysy (puc. 1.5, a). Cuerneie ummynbesl ¢ mepuogoM I, (puc. 1.5,0)
3AMOMHAKT BPEMEHHbIE «BOPOTaY Iy, (puc. 1.5,6). Uncno ummyns-

OB paBHO mmy. [lepBblil cueTHBIH UMIY/IBC, TONABLINI B «BOPOTAY,
3ama3/IbiBaeT OTHOCHTENbHO HX ()pOHTA Ha BpeMs Aty, a cpe3 «BOpOT»

H OYEPEHOH CUCTHBIM MMITYJIBC, TOABIAIOLIMHUCA MOCIE cpe3a, pas-

nenser unreppan Aty (puc. 1.5,6 u 2). CnenosarensHo, H3mMepseMblid
HHTEPBAJ BPEMEHH pa3/ie/feTcss Ha TPH YacTH:

Tu:m =my Tcu + Aty - Aty.



[TorpemtHOCTE AUCKPETHOCTH HCKIIIOYAETCS, €CIH TOYHO Y4eCTb
BpeMeHHbIe oTpe3ku Aty u Aily. M3mepenue untepBanioB Aty u Ais
MPOMCXOIUT CJICAYIOMHM 00pa3zoM.

3a Bpems Af; ITHHEHHO 3apshKaeTcs KOHAEHCATOp, KOTOPBIi 3aTeM
paspsbkaercss B K pa3 Me/uleHHee, T.e. BpeMs pa3psia COCTaBisieT
K Aty (puc. 1.5,0). DToT HHTEpBaJl 3aNOJIHACTCS TEMH XK€ CHUETHBIMH
HUMITyJIbCAMH, W MOJCYHUTHIBACTCA HX 4HMcI0 m; (puc. 1.5, e, 0603Haue-
HHEM OCH BpeMEHH t* moJ4epKHBAETCs, YTO 3/1eCh MacmITad BpeMeHH
OTIMYAeTcsi OT MacmTaba BpEeMEHH OCTAIbHBIX rpaduKoB). AHANOruy-
HO «pacTAruBaeTcs» otpe3ok Ats. [Tonmydennsiii uatepsan K At, Takxke
3arOIHACTCS CYCTHBIMH UMITYIIbCAMH, YHCIIO KOTOPBIX COCTABISACT M.
Tak kak my = KAty / Tey u mo = K Aty / T,.,, TOACTAaHOBKA 3HAYCHUI
Aty =m Teo /K n Ata =ma Tey/K B hopmyny ans Ty, naer:

Kmg+my —mg
KF,., )

Tu M —



O603uaunB Kmg+m; —my =m u KF., = F.,, nonyunm
m
Tu3M = F_c’q (14)

U3 Beipakenus (1.4) BuAHO, YTO HMHTEpPBAal BPEMEHH H3MEps-
eTCs C MaKCHMaJIbHOM a0COMIOTHOH MOTPElIHOCTBI0 JHCKPETHOCTH
T!,= Tey/ K, 9TO paBHOCHIBHO 3aMOJHEHHIO €10 CYCTHRIMH HMITYJIb-
CaMH C 4acToTOH cnefoBanus B K pa3 Beiue, ueM F.,. Hampumep,
npu Foy, =10 MI'm 1 K = 1000 norpemHocTs AUCKPETHOCTH HH-
TEPHOIALMOHHOTO MeToAa OyleT TakoH e, KaKk M NPH METOAe He-
MOCPEJACTBEHHOTO CHETa C MCMOJIb30BAHHEM CHUETHBIX HMITYJIBCOB C
gactorou 10 I'Tm.



1.4 HOHMYCHBIN MeTOoq

[IpHHIAN HOHHMYCHOTO METOTA MPOJEMOHCTPHPOBAH Ha pHc. |.6.
J|aHHbi METOZ MPHMEHACTCA B TEXHHKS H3MCPCHHS BPEMEHHBIX HH-

TePBATIOB Kak HHCTPYMEHT /U4 YMEHBLICHNA MOTPELIHOCTH METOIa He-
NOCPEZICTBEHHOTO CYETa H KAk CaMOCTOATE/bHBLH METO TOCTPOCHHA
HEKOTOPBIX H3MEPHTEMBHBIX YCTPOICTB,
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Puc. 1.6. /lnarpaMmbl U3MEpeHUsi BpDEMEHHbBIX HHTEPBAJIOB HOHHYCHBIM METO-
JIOM:

1, 2 — cTapT- ¥ CTON-MMITYILCHI; 3, 4 — MOMEHTBI CTAPTOBOTO H CTONIOBOIO COBIAJCHHS;
5 — cyerHas MOC/IEAOBATENBLHOCTD; 6, 7 — HMIYJILCHI, (POPMHpPYEMbIE 3aIlyCKaeMbIMH
HOHUYCHBIMH I'eHepaTopaMu



CrapT- ¥ CTON-UMNYJILCHI, KOTOPLIE B 00IIEM Cilydae MOTyT OBITh
HECHHXPOHHBI C HUMITYJIbCAMH CHYETHOHM IMOCIEAOBAaTEeIbHOCTH, 3aIlycC-
KaloT JIBa OTJEIbHBIX HOHHMYCHBIX T€HepaTopa, KOTepeHTHHIX 1o ¢a3se
CO CTapT- U CTON-UMITYJIbCAMH COOTBETCTBEHHO. [lepnoasl nMmyibCoB,
(GOpMHpPYEMBIX ITUMH T€HEPATOPaMH, YyTh MEHBIIIE NMEPHOAA HMITYIIb-
COB CHETHOM IOCIEI0BATEIbHOCTH. BBIXOHBIC CHTHAIBI HOHHMYCHBIX
reHepaTOpPOB CMEHIMBAIOTCSH C CHTHAJIOM CUETHOH IOCIIE0BaTEIbHO-
CTH, © MOMEHTBI MX COBIAJICHHUA JETeKTHUPYIOTCA. U3Mepsemslii Bpe-
MEHHON HHTepBal 1y.,, MOXHO BBIYMHCIUTH MOCPEJACTBOM CHUETa HH-
CJla CTAPTOBBIX I'€HEPATOPHBIX UMITYJIbCOB V| BILIOTH 10 COBIAJACHUS
C UMIYJIbCAMH CYETHOM MOC/IEA0BATEILHOCTH, CYETa CTOM-UMIYJILCOB
reHepaTOPHBIX UMITYJILCOB Ny BILUIOTH /10 aHAJIOTMYHOTO COBMAJACHUS U
YHCJIa CYETHBIX UMMIYILCOB [Ny MEXIY 3THMH JABYMS COBHAJACHHSIMHU:

T

TLBM = Lcy N0+ T_(Nl —N2) . (1-5)



JlocTuraemoe Takum 00pa3oM paspeieHre NponopIHOHATBHO pa3-
HOCTH MEXY MePHOJAMH CYETHBIX HMITYJILCOB H HMITYJIbCOB pa3/eiib-

HBIX HOHHYCHBIX T€HEpaTopoB. T€OpeTHYECKH YCTOMYMBOE pasperie-
HHE MOXET OBITh J0BEACHO 10 JAeCATKOB MHUKOCeKYHA. OHako mpu
ITOM TNPEABABIAIOTCA KECTKHE TPeOOBAHMS K y371aM CXEeMbl: HE00Xo-
10 00eCreunTh BHICOKYI0 CTA0MIBHOCTh YAaCTOT CYETHBIX MMITYJIBCOB
W 3allyCKAaeMbIX T€HEPAaToOpPOB, a TAKIKE BHICOKYI Pa3pellaoilyl0 CIo-
COOHOCTB CXeM COBMA/ICHHUS.



(Oco0eHHOCTH MOCTPOCHHS ONTHYECKHX CHCTEM
HMITY/IbCHBIX /1a1bHOMEpOB

DyHKIMOHAIBHO ONTHYECKHE CHCTEMBI JaIbHOMEPOB ((hopMHpYIO-
[as ¥ MpUEeMHas ) J0/DKHBI PelaTh CICAYIOIIHE 3a/1a4u:

1) popmupoBaTh H3Ty4eHHE HCTOUHMKA (J1a3epa) ¢ 3aJaHHBIMH pac-
XOIMMOCTBI0 ¥ HEPABHOMEPHOCTBIO PACIPEICNICHUsI CHIIbl M3TY4CHHUS
B MH/IMKAaTPUCE, a TAKKE ¢ TpeOyeMoil MI0THOCTBI0 MOIIHOCTH B pado-
4eM CEKTOpe;

2) perucTpUpOBaTh OTPAKEHHBIH OT 00BEKTA J1a3ePHBIH JIOKALIHOH-
HbIH CHTHAJl HAa IaHHOM JUIMHE BOJIHBI B TPeOyeMOM MoJIe 3pCHHUSI.
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