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06naCTb DpBM9H8HBB niRKI 38Uep~KB B HA8pBo-~B3B'I9CKBX 9KCR9pBM8BT8X UOBonh-

110 WBpOK8. naH11B BCTp8"1AIOTCB 118 TonhlCO K81C CX8MBbl8 9JI8MQBTbl ~pMBpOB8HHB, HO II 

XaK B938BHCBMb19 381l8IOntB9 BJIB K8JIB6p080"1Bb19 CBCT9Mbl0 B8RpBMep, B CR9!tTpOMeTpB'I9-

CKBX ycTp OICTB8X 118ROC9XYBAHOro llH8R830B8. 

nnsr 9TOI ll9JIH "18CTO B JI860p8TOpBOI np8KTBK9 UpHM9HKIOTCSI 0Tp93KH It08XCB8JibRQ-

ro xa6ensr onpeneneaaoA nJIRRbl j DpJI 9TOM ROJiy'I89M8R 381l9plK!t8 

'19Cit8B 

c 
V = -- - CKOpOCTb 

v•l' 
RpOHHU89MOCTb, 8 

v 

I' - M8rHHTH8R RpOHHU89MOCTb cpenbl. 

HMeeT BH.£1! 

( 1) 

- llH3JI9KTpR-

K8K H3B8CTHO, B 6onbwHRCTBe cospeNeHHbiX K08KCH8JibHbiX IC86enell UH3Jiei<'!'pHI<OM 

SIBJI!IQTCSI It869JibHbiA ROJIB3THJI9H { f = :.!,2- 2,3, V 2•10
1 
O CM•Cei< -

1 
H 381l9plK1C8 R8 

' -9 -1 
enHHHUY nnHHhi t 0 COCT8BJIReT = 5 • I 0 cex • M ) , ana TeTpa<jJnop3THneH - <jJToponn8c1' 

10 -1 -9 -1 
4 {r = :.!,00,v = :.!,1•10 CM" Celt 1 0 = 4,7 •10 C9K"M ). 

Heo6xonaMo HMeTb s sany, 'ITO y acnollbayeMhiX K86enell '18CTO a86JIIOil8IOTCH 

OTI<JIOHe Hll!l OT HOMHH81lbHbiX 3H8'19BHA B X8JIH6pOBO'IHbl9 CliCTQMbl 381l9PlKI<H, ROC1'p09H

Hbl9 C HX ROMOntb!O, scern8 HYlKil8IOTCH B llODOJIRHTQJibHOll 3KCnepHMQBT8JibHOA npOBepKe 

H H3MepeHHH. 

npHMeHeJIHe HMITyJibCHhiX UH~pOBbiX YC'!'pOllCTB llJISI 3THX uenell 83-38 HX H91lOCT8TO'I

HOrO p83peweR1l!l aeyno6ao. 11cno1lbaosaaHe H3MepHTellbRbiX CHCTeM auanorosoro THna, 

H8DpHMep, XO'HBepTOpbl BpeMH - 8MRJIHTYil8, HQCMOTp!l R8 BbiCOXOO paapewenue, I<OTOpoe 

MOlKRO ROJiy'IHTb C HX DOMOntbiO , {H8RpHMep: J0-
11

cei<) Heyno6RO TeM, 'ITO ROil06Hbl9 

ycTpollcTsa &ylKil8IOTCR B npensapHTeJibuoll I<aJIH6poBKe. 

Ocuannorpa~H'IOCKHe MeTOilbi 6onee nparonHbi llJIH H3MepeHH!I I<OpOTI<HX speMeHH biX 

/1,21 
38nep>Kex • 

CpenH '18CTOTHbiX MeTonos ~~~>KHO yxaaaTb ua CHC'!'eMy, acnoJib3yiOmyiO H3Meuenue 

CeTOl:IHOro TOK8 B.'q. r e HepaTOp8 r 8 T8JOKe H H8 <tJa30 BbiA M9TO.ct, .nei1CTBHe KOTOpOrO 

OCHOB8HO H8 Onpene neHHll <jJa30BOll p 83RHUb1 0 B03HHK8IOUleil UpH p8CDpOCTp8H9HHH CHHyCOII-
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IUUtbllblX Jtone6allHA BAO:tb nBBHB 6narOA8pB BBOC>IMOll 910 38A9plKKe. HeCMOTpB H8 psm 

npOHMYUl9CTB STOT M9TOA B8XOABT Cp8BBHT9nbHO OI"p8HB~9HH09 npHM9B9HH9
1 

T8K K8K npeAno

naraeT aana~•e To~uoro s.~. reaepaTopa (ana sonHo Mepa) u n onxoAmnero ~a3oqyscTsa

Tenbnoro BHAHK8TOpHOI"O ycTpOliCTBa. 

C BCHO:tb30B8HH9M CTOli~BX BOna ( 6naronapli OTp8lK9HHSIM 118 R9COI"n8COB8HHbiX KORU8 X 

11l!HHH) CB!i38H npyroli ~BCTOTHbili M9TOII, KOTOpbiM MOlKSO onpenenSITb sneKTpH~ecxyiO nnB

Jrf, T.e. Bp9M8HJrflO 3 8A9plKity B3M9pS19MOli 11HHHH DO '18CTOT9 B036YlKA810Ul9I"O resepaTOpa . 

npa STOM B C:ty'l89 KOpOTX038MKHyTOli 
0
nHBHH n n HHbl f(npH npeae6pelK9SBH UOTepBMB) 

Ha ee BXO.lle 1 lt8Jt: H38 8CTBO, TOK MaKCBM81IhHbt.it H H8RpSI>KeHHe MBBHM 8 nhHOO, KOr.aa: 

A 
=n_ 

2 

rne n - nenoe '!Reno, H uao6opoT 1 =min H U= max npa: 

f =( 2n -l)...L. 
4 

Torna, no sTopoM cnyqae nnuna sons 6yneT: 

A = 4f 

2n - 1 

(2) 

(3) 

(4) 

a TaK xax cxopocTb pacnpocTpaneKHSI v =FA (rna F - qacToTa nnTaJOmero reuepaTopa) 

u 3aneplKxa, snOCHMBSI H3MepueMol! nuuuell sa enasany nnHRbi pasaa t 0 = 1 

TO 38neplKK8 H3M9pB9MOI"O 0Tp93Jt8 6yneT 

T 
1=-4(2n-1). 

rne T - nepaon Kone6anuA nuTai<>mero renepaTopa. 

(5) 

To~nocTb onpeneneHHSI 3aneplKXH n ocpencTBOM sToro MeTona senocTaTO'IHa H - rnas

HbiM o6p830M 113-38 OUlHI>ox onpeneneHHSI '18CTOT, OpH KOTOpbiX s a6nJOA89TCSI B03HHKHOB9-

RH9 CTO.r'IHX sons. 3TO npOHCXOAHT 113-38 nonOI"OI"O xapaKTepa M8KCHMYM8 ( MHHHMYMB/, 

BCnenCTBB9 '19I"O paiSOTa RHAHK8TOpHbiX ycTpOliCTB (nalKe HHAHK8TOpHbiX yCTpoirCTB AHCKpH

MHS8TOpHOI"O THna/
4/ ) S9AOCT8TO'IHO '19TK8. 

L1To 6br H36eJKBTb aeyno6cTB BbiiUeyKa3aHsoro npasuana H3Mepe RHSI, n pennaraeTCSI 

npHM9H9BH9 8KTHBHOI"O '18CTOTHOI"O M9TOA8, npH KOTOpOM HCCnenyeM8SI nHHHSI HC00nb3Y9T-

Cli B K8'19CTB9 Jt08JtCH8llliHOI"O pe30H8TOp8 H T9M 

UHH 8BTOKOne6aTe:tbSOI"O yCTpOliCTB8. 

caMbiM onpenenHeT '18CTOTy r e Hepa-

I13B9CTHO, 'ITO 06IUHH cnyqali I"9119p8TOpHOll Cl!CT9Mbl MOlKHO npenCT8BHTb K8K KOM6B

H8USJO Kone6aTenbHOI"O qeTbi pexnoniOCHIIK8 II B036ylKA8JOIU9I"O '19 T bipexnoniOCHHK8, 38MKHYTb1X 

uenbJO nonolKHTenbaoli o6paTaoll CBSI3H (puc. 1 ). 
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npH STOM I<One6aTenbHblli '19TblpexnoniOCHHI< M O>KHO OXBpBI<T9pR30BBTb cneAyto!IlHMH 

n apaMeTpBMH: 

3BTyXaHHe - A = U t , 
(F) -u·, 

B3BHMBBSI npOBOABMOCTb - '.1 (F' ) = 
1 I, 

u-~ 
~ = 

U I 

I I 

-A-· BXOAHBSI ·ApOBOABMOCTb -Y 
I (F ) 

(B o601eM cny'lae A , 1.1 H Y 1 HBnSIIOTCB <j>yBJ<ARHMH 'IBCTOTbt F ) • 

Boa6y)KABIODlHli ( yCHIUITenbHbtli) 'leTbtpexnoniOCHHI< onnCbiBaeTcH: 

S I<BHBaneBTBOli IpyTB3BOli 

xos<!><l>anaeBTOM ycaneBHH -

BbiXOAHOII npOBOAHMOCTb!O 

SXOAHbiM COOpOTHBn9HR9M 

s 
(F) 

[( = 
( P ) 

G 
I( F) 

z = 
I1X 

JBblX ; 

Usx 

UBbiX 

U BX 

J Bb!Jt. 

u UBblX. 
sx 

S S I<B 

y I +G I 

U 8 X" U 
2 

, TO AnSI Co6ntoA9HHSI ycnOBHR CBMOB036y>KA9HRSI 

CHCT9Mbl I<09#HD.H9HT ycuneBHSI 

M 

HnH 

K non>KeH 6b!Tb ue MeHee aaTyxaHHSI A , T.e. K > A 
s 

--,..J9;tJKI!.JBe__ > 1 , 
A( M+G·)-

A I 

{6) 

(7) 

Ecn• J<One6aTenbHblli '19TbtpexnoniOCHHI MO>KBO npeACTBBHTb SIBHsaneHTRoll cxeMoll, 

nOJ<B3AHHOli Ha pHC. 2, TO ero 06!Ilee 3BTyXBHH9 6yAeT: 

z c z + z II z l 
• 1 a • 

A=--------
Zsx ( Z a II Z •) 

(8) 

z a BXOllH09 COnpOTHBn9HB9 3BI<Op0'19HHOPO 0Tp931<4 H3MepH9MOli 

HHHHH, 8 - napannenbHoe coenuaeaHe). 

liMeB B BHAY, 'ITO 

BXOAHOe COnpOTHBneRR9 nHHIIB Z a 
.\ 

B cny'lae, Korna: f = _
4
_ ( 2n - 1 ) , 

) f 

npH06peTaeT MBKCIIMAnbHyiO senB'IHHy 

T 
T.e. t=-(2n-1) 

4 

5 
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Zn 
H Tor.a.a z~o 

f3 n e 
HnH HCXO.CJ.H H3 TOro, qTQ 

2 

z ~. 
so R o 

R' 
{311. = 2Z __ , 

II. 

(10) 

-1 I 
3Aecb p n - aaT)'xaane nnaaa ( aen.xM ) , R- pacnpeAeneuoe conpOTasneaae naana 

-1 
\ oM.KM ) , P - AnHaa naaaa a Zn- aonaoaoe conpoTBBJieaxe nHox, a R 

0
- conpOTKB-

neaue noTepb. 

Bbi6npaH Ann Z I H Z 
2 

noAXOAmnHe aenH'IHHbl (aanpxMep, Z I = Z ,~ Z 
80 

l, MOJKHO 

A06HTbCH Toro, 'IT06bi ycnoaae II = K All!! B03HBKROBeHII!I Kone6aaHA B CHCTeMe BbiDon-

T 
H!lllOCb TOilbKO B Clly'lae, KOI'A8 Z = Z , T.e. KOI'A8 --(n -1)= I , 11, H3N9p!lll 'ISc-

3 30 4 
TOTY r eaepannH F=- MO~o onpeAellKTb aaAepJKxy C AOCT8TO'IHOH TO'IHQ-

T 
CTb}(). 

C UB llb iO npoBepKH 3TOI'O M9TOA8 C llOMO!UbiO 3KCnepKMBHT8llbROll yCT8HOBJ<H, UOK8-

38HHOA H8 pHC. 3, 6 binH CA91l8Hbi HBKOTOpbie npeAB8pHTellbHbi9 H3MepeRHll. 8 K8'19CTB9 

B036ylKA810lll9 l'O '19Tbipe XUOJ'IIOCHHK8 HCilOII.b30B81lC!I UpOCTOli RC ycBJTHTellb aa naMnax 

6:>K9n. 

TaK xax MeTOA npoaep HII.CH np11 paana'IH biX a aTyxaHHHX naaxA, TO All!! yAo6cTaa 

COXpaHe HH SI ycnOBHSI B031UlltHOB9HHH: H UOAABplKaHH!I reaepaUHH A = K B yCHII.HTellb 

6bin8 BBeAena aBTOMaTH'ICCI<a!l perynapoaxa ycaneHB!I K B 38BHCHMOCTH OT 8MlliiHTy-

llbl B b iXO.!lHOrO CHrHana, qTQ 3H81:JHTenbHO YM9HbWUnO HenH Hei\Hbte HCK8>K9HHR. 

I-13M9pli9M8!1 II.HHH!I n3X C 38JlBplKJ<OJ! IX sx.n1D'tanach a qeThlpexuonK>CRHite se 

HBilOCpe/lCT BBHKO, 8 '19p93 0Tpe3I<H 1<081<CH8llbHOI'O K869ll!l n3
1 

H n3
2 

C 38A9plKJ<Ol! t 1 H 

t 2 • TorAa All!! onpeueneanH aenaaecTaoft aanepJKKH KSlKAbili pas npoaouHnocb ABB H3Mepe-

IIH!I - nepBbi ll p83 H3M9p!!ll8Cb '18CTOT8 f h , K OTOp8!1 COOTB9TCTBOB811.8 o6ruell 38AeplKK9 

t = t + t + t 
A I x 2 

• a BTopoH paa - H3 Mepsrnacb qaCTOTa F
8

, J<OTOp8!1 OTB9'181l8 38AeplKK€ 

t = t + t 
R I 2 

(T.e. 6e3 H3M9pS!eMOil llHHHH }, H 119H3BBCTH8SI 38AeplKK8 onpeA9llSill8Cb 1<81< p83-

HOC Tb: 

t = t - t 
X A R 

t x \'<(TA- T
8
). \ 11) 

r.:te T A a FA II F 

" 
T ii nepHOALI 'ISCTOT 

noA06H8!1 CXBM8 Bl<lliO'IB HifSI HMBBT p!!A npB HMYIUB CTB: OH8 ll03BOJ'I!IBT llpOBOAHTb 

AilS! onpeue neHHOll lllfHHH H3MepeBH!I npH p831lH'I!IbiX pa60'IHX 'I8CTOT8X ( T.e. npH pa3l!H'I-

HhlX BenHl.fHH8X R81.:(81lbHbiX 38.Ll9p>KeK) H II03BOnHeT, HCXO.[{SI H3 BOCIIpOB3BOAHMOCT)I pe3y1Ib-

TBTOB, nonyqaTh npe ncTaaneuue o TOqaoCTH, c KOTopoA onpenenneTCH t X • 

Heo6 XOAHMO y'IHTbiBSTb a TO, 'ITO so Maorax cny'la!lx accneuyeMYIO llHHBIO npaxo-

UHTCH npBC09AHHHTb K H3MepHTenhHOA CHCTeMe He HenocpeaCTBeHBO, a qepe3 COeQRHHTenb-

6 
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Hbl9 Ka6ena, KOTOpbie TOrlla npeACTaBJISIIOTC!I OTpe3KaMH n3
1 

H n3
2

• KpoMe TOrO, eCJIH 

<< t + t 
2 

( T.e. FA~ F ,/ B CJiy'laHx, Korna CHCT9MaTH"'eCKasr OIIIB6Ka onpell91I9HHSI 

IISCTOTbl HBMHOrO np9BbiW89T .0.HCnepCB101 MO>KHO CCJ:HT8Tb, '1TO 3HAK OTK.nOH9KH H. lln:st FA 

FB OCTaeTCSI OllHH H TOT lKe, a OTCIOila yMBHhlllaeTC!I H OIIIH6Ka, C KOTOpoll 

onpenemieTCH t x. 

LlpyrHM Yll06CTBOM !IBJISI9TC!I B B03MOlKHOCTb npOBOilHTb H3M9p9HHSI MaJibiX aaneplKeK 

nHII:OC9l<YHilHOrO llHana30Ha, pa60Ta!l Ha CpaBHliT91IbHO H9BbiCOKHX pa60'IHX 'laCTOTBX ( HanpH

Mep, F ~ 10
7 

rn). 

npa HOil06HOM BKJIIO'IBHHH TaKlK9 COXpaHHIOTCSI nOCTOSIHHblMH pa60'IHB YCJIOBH!I na 

KORilaX 1 H 6 JIHRHH, a 9TO OC06eHHO BalKRO, TaK J<aK Ha OTKpbiTOM K0Hil9 ( 1) MaKCHMaJih

HYIO BBJIH'IliHY HM9BT RanpHlKBRH~, a Ha 3al<Op0'19HHOM (6) - TOK, H cny'laHHbie H3MBHBHBg 

9MKOCTH B (1) H HHilYKTHBHOCTII KOpOTKOrO 3aMbiKaHHg B (6) MOryT BBBCTH HBlKBJiaTeJib-

Hbl9 OUIH6KH. 

B casra11 c TeM, 'ITO aonaosoe conpOTBBneaae 2 11 li3MepsreMbiX JIBHBii paBHHJIOCb 

75 OM, llJI!I n3
1 

H n32 6biJIH HCnOJib30BaHbl JIHRHH C TaKBM lK9 BOJIHOBblM COnpOTHBJI9HHBM 

(aanpHMep, ~~:oaKCHanbHbiA ~~:a6e1Ih PK
1 

). 

npa pa60'IHX 'laCTOTaX nopSIIlKa HBCI<OJibKHX ~rrn B91IH'IHRa 2
30 

COCTaBJISIJia npR

MBpHO 2 -5•10
3 

OM. J1CXOil!l H3 9TOrO H C llBJibiO YM9HbiiiBHH!I CB!I3H JIHHHH C yCBJIBT91Ib

-12 
HbiM '19TbipeXnOJIIOCHHltoM, llJI!I C 1 H C2 6hina Bbi6pana BBJIH'IKRa - 2 •10 "'· 

C Bbi11190nHCaHRbiM ycTpOiiCTBOM H3M9pS11IHCb pa3JIH'IHbl9 JIHHHll C BBJIH'IHHOll 3allep>KKll 

0T llBCSITKOB HaROC9KYH1l JlO C OTBH nHKOCBKYRJl. npu 9THX H3M9p9HHHX HCnOJib30BaJIHCb 

xaapnosaHHbTA aonHOMep (Tnn 526 Y), a Tai<>KB 

THna ( MOJlBJib '-13-4) • 

xaapnosaaahrll 'laCTOTOMep nnrjJpoaor o 

npa onpeneneaan TO'IHOCTH , nony'laeMoli STHM MeTonoM, 6brna cnenaaa oneaxa axna-

.nOB BeltOTOpbl X B03MO>KHhlX HCT0'1HH:S:OB norpeWHOCT9A, CBSI38HHbiX C HSnH'1H9M pa3HOCTH 

MB>KJly pa6oqeii 'laCTOTOii H 'laCTOTOll H3MepeHIISI JIHHHH . 

B cssraa c TeM, 'ITO cso6onablll xoae u naaaa ( 1) npa H3MepeaaH ace rna aarpy>KeH 

Ra HBKOTOpyiO llOnOJIHHT91IbHYIO 9MKOCTb C , peaJibHBSI 91I9KTpH'IBCI<aSI JlJIHna JIHHHB 

Y'IBJIH'IHBaeTCSI Ha HBKOTOpyiO BBJIH'IHHY '\ e H 0 BBOilHMBSI OIIIH6Ka RapaCT89T C H0Bbiiii9HH-

BM '18CTOT bT F 

Tax KHI< 
1\ r 

---- = --- arctg "' CZn 
>.. 2 " (12) 

H3-38 MBJIOCTH W CZ n H npeae6pera11 KOHil9BbiMH srjJrjJBKTBMH, 

,q _>.._ <U cz 
2" n 

7 



rae A= _v_ , a 
F 

TellhHylO OWII6Iy 

Z n - BOJIIIOBoe COitpOT~BneBlle 

(IIMeH B BHJl1
1 

'ITO f = 
4 

JIHIIBH. 0TcJO.Ila MOlKHO Bblpa311Tb OTIIOCR-

!l.f oc= --= 4FCZJI. 
f 

\13) 

- 12 
nng Bb!Wep8CCMOTpEUIBOit a r:cnepRMeHTallhROil yCT8ROBU0 H8npRMep, C 

1
= C 

2 
-2•10 <jl 

Jf B CBR311 C TeM, 'ITO 9Mit0CTH CBH311 C 1 Jf C 2 << C B X II C BbJ26Dl8H AOnOllBIIT9llhll811 BM

-12 
IWCTb 88 IORne JIIIHHB l:tOJilKB8 C OCT8BnSITb BBJIII'IBHy C = 4•10 <jl (3A9Cb CBX II 

C 8 blx - BXOilB&R 11 BblXOilH&H eMIOCTb ycllliJITem.xoro 'IBTbipexnonJOCHH)[a). Torna llJIR 
6 • 

'I&CTOTbl H3MepeHR H, B8JtPII .. ep, F •2•10 r11 OTHOCHTen&HaR oma6)[a paeaa: 

t; t ·3 
oc = -- ~ 2,4,10 = + 0,24 " • 

t 

nonOIIRBT9JibHaH norpeWBOCTb 0 CBH38JIB811 C npyrll .. B03MOJKHblM IICTO'IHII)[OM - uan11-

qaeM HHJlY)[TIIBHOCTII L B !lena KOpOTitOrO 38Mbl)[aHIIH D KOHIIB (6) JIHHIIII> 06bl)[HOB9H-

HO 6blBaeT HIIMHOrO MQHbme. 

noc)[OJIJaltf llJIH JIHHHH C HHJlJ)[TIIBBOCTbiO L B 3a)[Op0'19HBOM )[0HII9 OTHOW9HH9 

TO y AJIHRe Rile JIHBllll £\ f 

t; f 

A 

1 w L 
__ arctg __ , 

2rr Z n 

H3-3a HIIJIII'IIIII IIIIJtY)[TIIBBOCTH 6yneT: 

£\ f L = 
A w L 

~· 2rr 

a OTCIO)la MOlKHO Bblp83HTb OTBOCIIT9llhHyiO 0011161ty: 

M 
15 = - = 4F 

L f 
L 

Zn 

\ 14) 

(15) 

(16) 

T8K K8)[ H8 npa)[THie ae npencTaenaeT TPYilHOCTII CIIII3BTh HBJlY)[TRBBOCTb )[OpOT)[oro 

38Mbl)[IIHHR AO DBJIII'IHHbl nopRJt)[A 10-9 rR I! 06bl'IBblX yCJIOBBIIX ( 'I&CTOTbl H3Mepe-

HHR nopSIJl)[ll uecxon&x:Hx Mrr11), TO AJIII 

lJL 

t;f 
-f-

10-4 

DOJiy'laQTCII BQJIII'IIIHa nOpiiJt)[ll 

- 0,01% • 

norpeWHOCTb, )[0TOp8R BBOilBTCII R&JIII'!Be .. 3&TyX8BHII 8 JIIIB1111 0 Re3H8'111TeJibH8. 

K8)[ 113BeCTHo, a JIHHHIIX c nOTepiiMII nocTORJIB&II pacnpocTpaueHHR y =a+ j;J 

6&1Tb npe.llCT8BJtea8: 

y = i f3 y(T"::Td X 1 - i d ' 
0 l 1 

NO>KeT 

(17) 

r)le a - )[09cjMpHIIB9HT 38TyX8HHR, {3 - nOCTORHH&R CllBHra <jl83bl 0 (nnR JIHHHII 6e3 nOTepb 

f3 = w y' L' .c' , d = ~- npononbaoe aaTyX&Hae, d = __ G_'_ - nonepeqaoe aaTyxa-
0 ~ 1 w L' :il: cu C' 
uae, C - pacnpeneneHaaa eM)[OCTJo, L~ pacnpeneneaaaa IIHJlY)[TBBHOCTJo, 8 G' - pac-

npe.lleneRH8H npOBO)lHMOCTb liBHHH) • 

8 
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.. 

B cny'la!IX, K o rna d 1 R d0 << 1 , pa3narag (17) " pBJl, MOlKHO nony'IRTb
151 

{3 = {3 +A p = {3 [ 1 + 0,125 ( d - d ) 
2 

] • 
0 0 I 2 

(18 ) 

Bhlp&JKaSI cxopOCTb pacnpocTpaHeBHR '1 e p e3 yrnosyto qacToTy H nocTORHHYto cnsHra 

tj>a3bl 
w -- · npH HaiiR'IHH nOTe pb nonyqaeM: v = 
f3 

v = (19) 
y L' C' ( 1 + 0,125 ( d I - d 

2
) 2 ) 

Tat<KM o6pa3oM, OTHOCKTenbaaR owH6xa onpenen e HHR 3 a nepJKXB, CBR3aHHaSI c TeM, 'ITO 

CDeiTp pa60"!HX 'JBCTOT MO>KeT rrpOCTHp8TbCSI Bb1W6 'l:feM '18 CTOTbi lf3Mep-.3HHSI BCn e,flCTBHe 

'laCTOTHOll 3aBHCHMOCTH, 6yneT pasHa: 

0 = 
v - v 

1-
d 

vo 1 + 0, 1 25 (d - d 

(3!18Cb V O - CKOpOCTb pacnpocTpaHeHHR B 11HHHlt llpH OTCyTCTBHH noTepb), 

2 

(20) 

flpHBHMBII BO BHHMaHHe ManOCTb 0,125 ( d 
1

- d 
2

) , JliiSI OTHOCHTellbHOH OWH6KH nonyqaeM 

B8IUI'IHBy, pas&yto: 

0 d = 0,125 ( d , - d 2 ) • 

Pac'leThl nox.aahtBaK>T, 'ITO a o6btliHhiX 0 
d 

MOlKHO npeHe6pe'lb. yCIIOBHRX H3MGp8HHH 

DpyrHM HCTO'IHHKOM nononHHTenbBOll norpe wHOCTH MOlKe T SIBIIRTbCSI TeMnepeTypHaR 

H '!aCTOTHaR 3aBHCHMOCTH JlH311et<TpH'IeCKOl! KOHCTaHTb! K80811bHOrO JlH3118KTpHKa, 

Tax, Hanp K Mep, OTHOCKTenhHaSI owH6Ka, c KOTopoll onpenen ReTC SI 3 a neplKKa K3-3a 

TeMnepaTypHb!X H3MeHeHHll , MOJKeT npHBHMSTb 3Ha'!eHHR nopRJlK8 0,01 VC
0

, a OTH<>-

/ 3 / 
CHT811bB8SI OWH6Ka H3-3a 'IBC TOTHOll 38BHCHMOCTH - nopR)lKa 0,05%/Mrru , 

8btWe yKa3aHHbl8 B811H'IHHbl SIBIIRIOTCSI OpH8HTHpOBO'IBblMH - OHH B 60IIblli0H CTeneKH 

a aBHCSn' oT 'IHCTOTbi x:a6enhHOro nonuaTHneua. 

XoTR cjta3oaag KPYTH3Ha Kone6aTenbHoro '!eTblpexnontocHHK8 I r = d ¢I d '" I He-

nenHx:a, acne.a.cTaHe cna6oi\ CBH3H era c ycunHTenbHbiM tteT htpexlronlOC HHKOM, nApaMe'rpbt 

nocnenHero cpaBHHTenbHO Mano BIIHRIOT Ha TO'IHOCTb H3 M epe HHB, TaK, HanpBMep , npB B3-

MeHeHHH 8HOJlHOrO H8npSilK8HHSI Ha + 10% , OTHOC:TenbHOO H3MeHeHH8 2..!::._ He npeBbiWaeT 
- F 

0,008%, a llpH H3M9H9HHH Hanp HlK9 HHSI K8H8118 Ha !., 10% , ¥ He npeBbi WaeT 0,01 %, 

DanbHellwee yMeHbrneHHe snHHHHSI ycHmiTeJibHOro 'leT btpexno ntocHHKa MOlKH O no6HTbCSI n y TeM 

BB9Jl9HHSI KaTOIIHOrO IIOBTOpHTeng Ha ero BXO)le, 

B Ka'leCTBe HnntocTpanKH B03MOlKHocTell naHHoro M eTona B Ta5mme 1 H 2 n p HBene Hbt 

llSHHbl8 H3MepeHKll nHHH li C 38/18plKKOl! B 0,5·10-
9 

CeK H 1,06•10-
9 

CeK COOTD9TCTB9KHO, 

9 



B nepBOM cnyqae npHM9HRnCR reTepOAHBK~A BOABOMep, a 80 BTOpOM - HCUOAb30BanCR 

'!aCToToMep na<!>posoro THna. 

C y'!eTOM Cp9AH9KBanpaTII'!BOA OWH6J:H 3Ba'!9BJI9 K3M9pSl9MOA B911R'!KHbl aaneplKKH 

a nepsoM cnyqae passo: 

-12 -12 
t x • 504,7 • 10 cex !.. 1,7 ·10 ce~:, 

I 

a RCXOAR R3 AaRBb!X B T8611Ril9 2, 3aneplKKa p8BH8 ! 

-12 -12 
= 1058,0 • 10 ceJC + 0,6 • 10 ceK. 

X 2 -

llpOCTOT8 H YllOBII9TBOpHT911bBaR TO'!HOCTb OUHCaRHOrO aKTHBROrO pe30BaRCBOrO MeT~ 

na U03BOII!tlOT Ba!l9!tTbCR, 'ITO OR MOlK9T HaiTH ce6e npRM91IE'RH9 ll H3M9Jl9HHHX Ka IIHJIHHX 

HBHOCeKyH!lHOrO R URKOCeKyB!lROrO llH8na30Ba. 

Ta6na~ta 

- - ·- --·· ~- · ·-··-···--
N! ~aCTOTa reuepaUHH ~aCTOTa reuepaURH 3aneplK][a U t 10-12 

CeK 

10
3 

rll 
3 

t 10-
12

c e" FA F 8 10 ru 
·--- ·----

7871,9 7821,6 503 -1 ,7 

2 7358,2 7307,5 507 +2,3 

3 6844,2 6793 ,6 506 +1,3 

4 6338,4 6288,9 495 -9,7 

5 5821 '1 5769,9 512 +7 ,3 

6 5035,9 5255,0 509 +4,3 

7 3928,5 3878,1 504 -4,3 

8 3111,0 3060,1 509 +4,3 

9 2949,5 2899,2 503 -1,7 

10 2737,4 2687,5 499 -5,7 

-------- --------- ---------·----
cp = 504, 7 • 10-12 ceK 

10 
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" . 

Ta!SilBQa 2 

NJ 
qacTOTa resepaQBB q8CTOT8 reBepanBB 3aAeplKl<a 

10-12 celt 
FA[ 108rq F B ( 10

8 
rJl l t [ 10-12ceK l tJ. t 

2019,45 2007,89 1054,7 -8,27 

2 1940,08 1924,81 1056,0 -1,97 

8 1866,28 1851,61 1057,0 -0,97 

4 1798,40 1784,81 1058,5 +0,58 

5 1785,06 1722,40 1059,1 +1,18 

6. 1676,22 1664,89 1060,1 +2,18 

7 1620,74 1609,69 1058,9 +0,98 

8 1570,84 1559,98 1057,8 -0,67 

9 1522,40 1512,65 1058,5 +0,58 

10 1477,07 1467,88 1059,6 +1,63 

t - 1058,0 cp. 

I. n. MopyrBB, r. rne60BH'I. HasoceKyBAB8SI HMnym.csaSI TeXHHKa. 'ConeTCKoe paAHO' M,1964. 

2. J .L.Menke, R.R,Fullwood. JRE Tr, on N.tcl, Sc, Ns- 9 n 4 ( 1962 ). 

3. H. Benopycon, 11. rponsen. PanHO'I8CTOTBhle Jta6enH. r:311 M. 1959. 

4. <1>. THlllep.TexsHKa HaMepeHsA sa cnepxnhlCOKHx qacToTax. rH<I>Mfl, M. 1963. 

5. X. MeAHKe, rysnnax. CnpaBO'IHHK no panBoTeXBHKe. r:311 M. 1960. 

KOAEifATEAIINIWN 
IIETI>IPf XPOIIIOCNifK 

PyKonHc& nocTynHna n uanaTen&cKHR oTnen 
3 C9RTH6pH 1965 r. 

IJ031f¥ANAAIOUJHH 
li£Tb1PEXPOIIIOCJIHK 

Psc. 1. :3KnHnanesTB8H 6noK-cxeMa resepaTopsoA CHCTe Mbl. 
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P•c. 2. 3KBKBaneBTaag cxeMa KOIIe!SaTem.aoro 
'I&TblpeXDOIDOCIDlJ[a. 

1\31 - t, 

1\3.-t. 

AJz -t., 

Pac. 8. npRIIJUliDiaAB811 CXeMa B031SyliCJiaJC>ntero YCIUIIITeJIJL 


