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I .B B e ll e H H e 

'~1 C yaenH'leHHeM 'ISCTOTbl IIOBTOpeHHSI CHrHanOB (3arpy3KH) CIIeKTp MQ-

',;;, H09HepreTH'leCKOH nHHHH npeTepneaaeT cneJJyiOlllHe HCKS)I{eHHSI· ( CM.pHC.}): 

i 
j ~ 

~ 

1) pacmHpeHHe nHKa; 

2) yaenH'leHHe KOHTHHyyMa C06biTHii, COOTBeTCTBYIOlllHX KaK MeHbillHM 

(OTHOCHTenbHO UeHTpa TSI)I{eCTH IIHKa), TSK H 6onbillHM 9HeprHSIMi 

3) H3MeHeHHe nonO)I{eHHSI UeHTpa TSI)I{eCTH IIHKa. 

Bee 9TH HCKS)I{eHHSI HMeiOT CBOeH nepBOIIpH'IHHOii B38HMHbie HanO)I{eHHSI HM

nynbCOB, KOTOpble MO)I{HQ pa3JJenHTb Ha MHOrOKpaTHbie - npH HeCyilleCTBeHHOM 

BKnaJJe OTJJenbHOro HanO)I{eHHSI - H OJlHOKpSTHbie - KOrJJa BKnaJJ OTJJenbHOrO 

HanO)I{eHHSI HMeeT CyiUeCTBeHHOe 3HS'leHHe. 

Hano*eHHSI nepaoro THna C03JJaiOT norpemHoCTH, nepe'IHCneHHbie B nyHK

Tax 1 H 2. 3TH norpelllHOCTH Bbl3B8Hbl, B OCHOBHOM, Jlpeii<lJoM H 4JniOKTYSUHeii 

ayneaoii nHHHH aa BXOJJe npeo6pa3oBaTenSI aaanor-uH<lJpa (AUIT). 

HanO)I{eHHSI BOTOpOrO THI18 Bbl3b!B8IOT, B OCHOBHOM, norpeillHOCTbr H83BSH

HYIO B rryHKTe 3, KoTopaSI B03HHKaeT acneJJCTBHe H3MepeHHSI AUIT MaKCHMyMa 

anre6paH'leCKOii CyMMbl BMeCTO M8KCHMyMa OJlHOro HMnynbCa. 

K HCIIOnb3yeMbiM B HSCTOSIIUee BpeMSI MeTOJlSM 60pb6bi C '18CTOTH038-

BHCHMbiMH HCK8)1{eHHSIMH, He yaenH'IHBSIOIUHM (HnH yaenH'IHBSIOIUHM HeCyiUeCT

BeHHO) norpeillHOCTH IIO JJpyrHM npH'IHHBM, MO)I{HO OTHeCTH: 

1 ) IIpHMeHeHHe ycTpOiiCTB, o6ecne'IHB8101UHX 6biCTpoe H TO'IHOe BOCCTa-

HOBneHHe "aynesoA nHHHH"' aa BXOJJe AUIT · 
2) npHMeHeHHe ycTpOiiCTB, OII03HSIOIUHX H OT6paCbiB8IOIUHX HanO)I{eHHble 

co6biTHSii 
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3) npHM9H9HH9 cpopMHpyiOI.IlHX ycTpOACTB ( cpHllbTpOB) 1 o6ecne'IHB8IOI.IlHX 

yMeHblll9HH9 AJ1HT9JlbHOCTH CHrHana npH COXp8H9HHH OTHOW9HHH CHrHanlmyM, 

T.e. cpopMHpyiOWHX OnTHM8llbHbiA no cpopMe CHrHan. TaK, B OAHOA H3 nocneLl

HHX pa6oT 141 AJIH yeenH'IeHHH aarpy30'IHOA cnoco6HOCTH Tp8KT8 H8PSAY C 

npo'IHMH MeponpHHTHHMH acnonbayeTCSI CHCTeMa R C- cpHnbTPOB c KOppeK-

151 
uaeA, npeano)f(eHHaSI paHee B pa6oTe anSI yMeHbweHHH MepTeoro epeMe-

HH npH 6onbWHX neperpy3K8X. Ka)f(AOMY H3 STHX MeTOAOB yaeneHO B TeXHH

'IeCKOH naTepaType onpeaeneHHoe BHHMSHHe, I 1 +8 I, OLlHSKO, cpaeHeHHIO paa

nH'IHbiX cnoco6oe cegaa M9)f(LlY ycHnHTeneM H AUn, TaK )1(9 KaK H noapo6-

HOMY TeopeTH'IeCKOMY paccMoTpeHHIO CHCTeMbi R C- cpHnbTpoe c KOppeKUH

eH:, C TO'IKH apeHHH yeenH'I9HHH aarpy30'IHOA cnoco6HOCTH CHCT9Mbl1 AOCTa-

TO'IHOrO BHHM8HHH He YA9Jl9HO. 

B aaasoH: pa6oTe c TO'IKH apeHHSI noBbiWeHHSI aarpyao'IHOA cnoco6HOCTH 

CHCT9Mbl npOH3BOAHTCSI cpaBHHT9J1bHblil: 8H8JIH3 cnoco60B CBH3H M9)f(LlY ycH

JIHTeneM a AUn npa npaMeHeHHH cacTeM R C- cpanbTpoe npocTbiX H c Kop

peKuaeH:. npoeeaeHHOe paCCMOTpeHHe 6aaapyeTCH H8 HCnOJib30B8HHH Bb!pa-

19/ 
)f(eHHH Ta6nHUbl 1 (B3HTOA H3 paHee ony6nHKOB8HHOA pa60Tbl 8BTOpOB ) C 

y'leTOM aonycTHMblX ynpOI.IleHHH LlJIH A8HHOrO cnyqag, oroeopeHHblX B pas-· 

aene II H8CTOHI.Ileil: pa6oT&I. 

I 

II • llepeJlaTO'IHbie (jlyHKUHH 1 H3o6palKeHHH H apeMeHHble 

{jJyHKUHH BbiXOJlHOrO CHrHaJia yCHJIHTeJIH npH pa3JIH'IHbiX 

B03Jle/lCTBHHX HS BXOJle. JlonyCTHMbie npeHe6pe)l(eHHH. 

B Ta6naue 1 npeACT8BJ19Hbl nepeaaTO'IHbl9 cpyHKUHH 1 H306pa-

)f(9HHSI H BpeMeHHble cpyHKUHH BbiXOAHOrO CHrHana ycHJIHT9JIH npH p83liH'IHblX 

B03Aeii:CTBHSIX H8 BXOAe. KaK STO BHAHO H3 Ta6nHUbl, nOLl CHCT9MOA I noLl

paayMeeaeTCH CHCT9M8 C cpHnbTp8MH B BHA9 npOCTbiX R C- ueneil:, 8 nOLl 

CHCTeMoil: II - CHCTeMa C cpHJibTp8MH B BHA9 R C - ueneil: C KOppeKUH-

eA 
161 

Pean&H&Je aHa'leHHSI eenH'IHH 111 ' a H g(m • 1/ r ) a•1/R 1 C 1 

&•1/RC 06bi'IHO YAOBJ19TBOpHIOT COOTHOW9HHHM 
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m > ( 5 .;. 10 ) g ; [ R C > ( 5 + 10 ) r ] ( 1 ) 

g > 500 a [ R f C f > 500 RC ] • (2) 

npH BbmOnHeHHH ( 1), (2) MO>KHO 3H8<!HTellbHO ynpOCTHTb PS!.ll HCXOAHblX COOT

HOWeHHli 6e3 cyUleCTBeHHOrO CHH>KeHH.Il TO<!HOCTH nonyqaeMblX B ABllbHeA:WeM 

peaynhTaTos, o6ner<!HB TeM c_aMbiM nony<~eHHe npocThiX, YA06HblX AllH npaK

TH<!ecKoro npHMeHeHHSI KOHe<!HbiX Bblpa>KeHHA. 

noKa>KeM, <~To s cny'lae BhmonHeHHSI ( 1), (2) All.ll npoueccos s cHcTe

Me 11 Ha HHTepsane t >( 5 + 10 )/ g • BMecTo Bblpa>KeHHA II-9, 11-13, 11-17 

MO>KHO npHMeHHTh 6onee npocToe II-5, H aHanorH'IHO AllH CHCTeMbl I BMecTo 

I -9, I -13, I -17- 6onee npocToe I -5. l1HbiMH cnosaMH, s 3TOM cny'lae KOHe'I

HhiM 3H8'1eHHeM BpeMeHH HapaCTBHH.Il BXOAHOrO CHrHalla MO>KHO npeHe6pe'lb1 

He yxyAWBH cymecTBeHHO TO'IHOCTH nony'laeMbiX peaynbTaTos. DoKa>KeM 3TO 

Ha npHMepe cpasHeHHSI BpeMeHHblX <jlyHKUHA BblXOJlHblX CHrHanos, onpe.llellSie

MbiX Bblpa>KeHHSIMH Il-17 1 H 11-5, pacnpOCTpaHSISI BbiBOJlbl Ha OCTBllbHble cny-

'IBH. 

113 Ta61IHUbl 1 JlllSI BXOJlHOrO CHrHalla C 3KCIIOHeHUHB1IbHblMH cppOHTOM 

HapaCT8HHSI H B BH)le CTyrreH'IBTOA <jlyHKUHH ( r • 0) , COOTBeTCrr'BeHHO, HMe-

eM 

Q m -qt mg -mt mg 
[v(t)] -=--[--gte + e - --

3 cf m-g (m-g)2 (m-g)2 

Q 
[ v ( t) ] c.<jl. =- --c; g t e 

x) 
-qt , 

e-qt], 

rae [ V ( t ) )c.<jl.- BbiXOJlHOA CHrHan llpH CTyneH'I8TOli <jlyHKUHH HB BXOJle, 

[ v( t) ) :a OTllH<!aeTCSI OT [ V ( t ) ) c.m. H8llH'IHeM JlOIIOnHHTellbHblX COCTBB-

llSI!OWI-IX 

x) 3Aecb H Aanee q B nOK838Tene CTeneHH HA9HTH'IHO g • 
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mg 

(m-g)2 

-m t -
e 

m 

g 
m 

e-mt m g -q t 
---- e 

g e -qt 

(m-g)2 m 

H MHO)KJ.!TelleM 
m- g 

B 06IUeH AilS! 060HX Bb!pa)KeHHH KOMnOMeHTe g t e- qt. 

8J.IAHO, ~TO K03~HUHeHT npH nepBOM ~lleHe 
m m=-2 npH BbJnOilHeHHH ( 1 ) Ma-

llO OTilH~aeTC Sl OT e.QHHHUbi, a .QOnOilHHTellbHbie COCTaBilSIIOIUHe Ha HHTepBalle 

t > ( 5+ t0)/g3Ha~HTellhHO MeHhiUe, 'l:eM nepsaSI KOMnoHeHTa. ClleaosaTellbHO, 

.QilSI aToro clly'l:aSI paccMaTpHsaeMoe ynporueaHe aonycKaeTcSI. 

PacnpocTpaHSISI BTOT BbiBOA Ha CHCTeMy 1 H aa apyrHe cnoco6bi annpoK-

CJ.!MaUJ.IH BXO.QHb!X CHrHallOB 0 OKOH'l:aTellbHO nOilY'IHM 

(v(t)I(II)] • (v(t)I(II)] ~ 
s,n,ll. c.'+'. (3) 

KOTopoe cnpase.QilHBO npH t > ( 5 + 10 ) / g H BblnOilHeHHH ( 1 ) 0 ( 2) • 

III • MHHHM8nbHo-~orrycTHMblif HHTepsan cne~OB8HHH 

CHrHanos ~nH CHCTeM I H II rrpH pa3nH"lHbiX crroco6ax 

CBH3H Me~~Y ycHnHTeneM H rrpeo6p830B8TeneM aHanor-uH¢pa 

E CllH uenh CBSI3H Me)KJ:IY ycHilHTelleM H AUTI He BHOCHT aonollHHTellh

HbiX, CBSI38HHbiX C 3arpy3KOft HCKa)KeHHft, a 9TO B03MO)KH0 npH Henocpe.QCTBeH

HOH CBSI3H no nOCTOSIHHOMY TOKY HllH CBSI3H C O'leHb 60ilbWHM R C (npH Ha

llH'l:HH CHCTeMbi CTa6HilH38UHH nopora), TO .QOnyCTHMb!ft MHHHM81lbHblft HHTep

BBil Me)K.Qy HMnyllbCBMH ( t I H tii ) , npH 38.Q8HHOH norpeWHOCTH ( 8), 

MO)KeT 6biTb onpeaelleH H3 ypasaeHHSI 

v 
'I ! 'u 

a .. 
v 

m 

8 

.I 
)I 
{, 

'f 
. i'' 

.. lh 
!I 
II 

-1 
I, I 

I I~ 
~l~il 1 •,§;:., ' 
:~ ' 

' ' 

'I' ~· 
,I( 

l' 

~~, 
1\. I 

I~' \, i 
' . 

·':,; 
:'tl 
I 

)ii 

,.!J 

rae v t I ! t n - 3Ha~eHHe Bb!XO.QHOrO CHrHaJla B TO~KaX t I 

BeTCTBeHHO .QilSI CHCTeM H II 

J.1cnOilb3YSI Bb!palKeHHSI T861lHUbl 

( Q -1 ) 
8 --- e =-

Cf 

a H3 I -5 H II -7 

8 (- _Q_ e-1) = __ Q_ [ __ g_a_ 

ct c f g- 8 

Ta6nHua 1). 
II -5 H 11-7, nolly'IHM 

Q 
cf 

gtii 
e:-qtu 

-qt 1 g8 -q'x 
t

1
e + 

2
e 

( g-8) 

H t II , COOT 

g8 
e-&~ ] • 

( g- 8 )2 

PeiUeHHe 3THX ypaBHeHHft npHBO.QHT K Clle.QyJOWHM Bb!pa)KeHHSIM AilS! OTHOCH 

TellbHoro speMeHH 

rae 

e_tn - 1-ln 8 + ln gtu. 

1- In 8 
g ti = 

' 
8 , .. _ .. 
g 

+ 
In ( 

' 
RC 

R t C t 

(1 

(5 

Uenb c soccTaHOBHTelleM B HeKOTopoM CMbiCile noao6aa uenH aenocpeacTseH 

HOH CBSI3H, HO HMeeT CBOH OC06eHHOCTH 121. 

YpasaeHHe .QilSI onpe.QelleHHSI MJ.IHHMallbHoro HHTepsalla Me)KJ:IY HMnyllb 

CaMH AilS! 9TOrO Clly'l:aSI 6yaeT HMeTb BH.Q: 

Q 

c f 

g te-
11

' + Q ~g(t+ T)e-q(t+TI .. 8 V m 
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PemaR aTo ypaBHeHH8, nonyqHM 

gt
1 

=gtn .. t-ln8+1n(gt
11

n
1

(1-e-1 )-e-1 
]. 

(6) 

OpHM8HeHH8 B Kaq8CTB8 an8M8HTa CBR3H R C- U8fiH c C R•l/g' llaeT cnellyK>

W88 Bblp8:lKeHH8 llnR onp8ll8n8HHR MHHHM8nbHOI'O HHT8pBana Bp8M8HH: 

Q 1 -v't 
g ' t ( -

2
- g ' t -1) e 8 v 

m cf 

P8mag aTo ypaBH8HH8, nonyqHM 

g' t 
1 

= g' t u - l-In 8 + In ( g' t 11 u 1 ( -
1
- g' t l t u ) 
2 

-1)] . (7) 

0TM8THM, qTo llnR nonyq8HHH npHM8pHO T8X :lK8 p83ynbT8TOB B OTHOW8-

HHH norp8WHOCT8l!:, o6ycnoBn8HHblX KOH8qHb!M Bp8M8H8M HapaCT8HHH H TOI'O 

:lK8 OTHOW8HHH CHI'Han/myM, qTO H B p8H88 p8CCMOTp8HHb!X CHCT8M8X1 fi0CTOHH

Hb!8 BpeM8HH !jJHnbTpoB aToll: CHCT8Mbl llOn:lKHbi 6biTb B llBa paaa 6onbW8 ( RC) '• 

= 2 R C ( g '"' g/ 2 ) • Torlla llnH a To A CHCT8Mbi 

1 
gt 1 .. gtu = 2( t-In 8 +In ( gt 11 u 1 (-

2
-gt l(U)-1)] I· 

(8) 

Ha pHc.2 npellcTaBn8Hbi Bp8M8HHbie rpaljJHKH cHraanoB Ha BXOlle AUn 

CHCT8M H II npH paanHqHbiX cnoco6ax CBH3H MS:lKllY ycHnHTeneM H AUn. 

TaM :lK8 np8llCTaB n8Hbl qHcneHHbie 3HaqeHHH BenHqJiH g t 
1 

qeHHble H3 COOTHOWeHHl!: (4)• (8) npH 8 • 0,001 (0,1 %) H 

H gtn , nony

( - 0,001•0,01. 
Bone9 nollpo6H&IA BbiBOll Bbipa:lKeHHA gt 1 ( ll) llnH cnyqag CBH3H qepea 

"BoccTaHoBHTenb" H RC- uenH c CR •1/g npHBSll8H B 0pHnO:lK8HHHX 1 H 2. 
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3aKJIIO"IeHHe 

Pa6oTa xacaeTCSI BonpocoB sarpyso'iHbiX CBoA:cTB CHCTeMbl c R C

<l!HnbTpaMH. nony'ieHHble <ilopMYnbl ]lnSI MHHHManbHOI"O HHTepBana cne]lOBSHHSI 

BXOJlHbiX CHI"HanoB ( g t I H g t JI ) npH S8Jl8HHOA: DOI"pelliHOCTH HS-Sa Ha

nO)KeHHit H npH pasnH'IHbJX cnoco6ax CBSISH Me*llY ycHnHTeneM H AUn nos

BonSIJOT caenaTb cneayJOJIJHe BbiBOilbJ: 

1) nnSI cny'iaSI HCDOnbSOBSHHSI HenocpeJlCTBeHHOA: CBSI3H (HnH C O'ieHb 

6onblliHM R C ) CHCTeMa c npHMeHeHHeM R C- <l!HnbTpoB c xoppeKUHeA: 

HMeeT HeCOMHeHHble npeHMyJIJeCTBa. 

2) npH HCnOnbSOBSHHH B Ka'ieCTBe aneMeHTS CBSISH " BOCCTaHOBHTenSI' 

HnH R C - uenH c C R • T CKCTeMa HS R C -<l!HnbTpoB c KoppeKUHeA: ae 

HMeeT npeHMymecTB no cpaBHeHHJO c npoCTbJMH R C- <l!HnbTpaMH. A TaK 

KaK oHa 6onee cno*Ha, TO ee npHMeHeHHe B aTOM cnyqae MO)KeT 6biTb on

paBaaHo nHWb llPYI"HMH npH'iHHSMHo 

3) nnSI cneKTpOMeTpH'ieCKHX CHCTeM Bb!COKOI"O paspeweHHSI CO CTa6H

nHS8UHelt nonO)KeHHSI HSMepHTenbHOlt xapaKTepHCTHKH npHMeHeHHe "BOCCTa

HOBHTenSI" C uenbJO nonyqeHHSI ny'IWHX sarpySO'iHbJX CBOltCTB CHCTeMbl BpSI/l 

nH onp8Bil8HO, TSK KSK no cpaBHeHHIO C HenocpeJlCTBeHHOlt CBSISbiO OH C03-

Jl8eT nHWb HeSHS'iHTenbHble npeHMyJIJeCTB8 0 Tpe6ySI npH 3TOM SHS'iHTenbHbJX 

aaTpaT. KpoMe aToro 'BoccTaHOBHTenb" yMeHbwaeT nHHeA:HoCTb Ha'ianbHoro 

yqacTKa H3MepHTenbHOlt xapaKTepHCTHKH H CHH)KaeT OTHOWeHHe CHI"Han/wyM. 

4) nnSI OT]lenbHbJX cnyqaeB DOK838H8 B03MO)KHOCTb HCDOnb30B8HHSI ane-

MeHTa CBSI3H B BHJle R C-uenH c C R • T • 

npHBeJleHHbJe BbiBOJlbl He HC'iepDbiB8IOT none3HOA: HH<l!OpMaUHH, KOTOpaSI 

COJlep)KHTCSI B COOTHOWeHHSIX (4)+(8). TaK, HanpHMep, B03M0)KH0 HX HCDOnb-

30B8HHe npH npoeKTHpOBaHHH "lleTeKTOpOB HanO)KeHHSI
6 

H Tollo 
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flpHJIO)I(eHHe J 

BbiBO.Q BblpB)I(eHHH .QJIH .QOIIyCTHMOrO MHHHMBJlbHOrO HHTepsana 

Me)l(,ay HMIIyllbCBMH ( tl( II J ) 

s cnyqae rrpHMeHeHHH cxeMbi c 

IIPH aa.aaHHoit rrorpeUIHOCTH ( 8 ) 

., BOCCTBHOBHTeJieM' 

neA:CTBHe "BOCCTBHOBHTenSI" MO)KHO npe]lCTBBHTb cne]ly!OJIJHM 06pa30Mo 

"BoccTaHOBHTenb" 38DOMHHaeT TOT ypoBeHb HanpSI)KeHHSI, KOTOpb!A: HMencg JlO 

npHXOJla HMnynbCa. noaTOMY npHWeJlWHlt HMnynbC OTC'iHTbJBaeTCSI OT 3TOI"O ypoB

HSio Ho aToT ypoBeHb (KOTOpbiM SIBnSieTCSI "xBocT' npellbiaymero HMnynbca) 

He OCTaeTCSI DOCTOSIHHbiM OT Ha'iana npHlllealllei"O HMnynbca ao aOCTH)KeHHSI 

HM MBKCHMyMa. TaKHM 06paSOM, npHweawHlt HMnynbC HSMepSieTCSI C 001"-

peWHOCTbiO ( 8 ) • nnSI TOI"O 'iT06bJ norpeWHOCTb HSMepeHHSI He npeBblllla-

na aonycTHMyJO, Heo6xoaHMo 'iT06bi 'xBocT" npeabraymero HMnynbca sa npo

Me*yTOK BpeMeHH OT H8'18na npHWeawero HMnynbCS ao aOCTH)KeHHSI HM MaK-

CHMyMa H3MeHSinCSI He 6onee, 'ieM Ha BenH'IHHY 8 V m , rae 8 - aonyc-

THMSSI norpeWHOCTb x) • 

TaK, ecnH npeabiayJIJHlt HMnynbC ODHCbJBanCSI BbJpa)KeHHeM 

Q 
C gte-Qt 

f 
(nt-1) 

TO anSI OnpeaeneHHSI MHHHManbHOI"O OTHOCHTenbHOI"O HHTepBana BpeMeHH (g~(JI;' 

npH KOTOpOM HSM9HeHHe aMnnHTyabi 3TOI"O HMnynbca sa BpeMSI, paBHOe T, 

(T.e. BpeMeHH, 38 KOTOpoe npHweawHA: HMnynbC BOSpacTaeT JlO. CBOelt MSK-

CHManbHOA: BenH'iHHbl), MO)KHO S8DHC8Tb ypaBHeHHe: 

Q 
c, 

gte-Qt +-Q __ c, g(t + T) e-lt(t+T) .. 8 vm ' 

x) 
HB pHc,2 a Kpyre noKB3BH a yaenH'leHHOM BH.ae 'xaocT' npe.abl.aylll.ero 

HMnynb.CB., B03HHK8.1011IH/l HB BbiXOtle 'BOCCTBHOBHTenH" B MOMeHT npHXO.QB. HM

nynbCB, H306pB~eHHOrO nyHKTHpOMo 

13 
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!13 Ta6nHUbl } HMeeM: Vm=-· 
Q nOACTaBnSISI STO BbipalKeHHe B cpopMy-

ny (nl-2), nonyqHM 

Q 
c f 

- gt gte + 
Q 
cf 

g( t + T) 
-g(t+T) 

e --_g__ 8 
c f e 

- g t - gt - g T T - gt - qT 8 
gte - gt e e - g e e • --

e 

H, yqHTbiB8SI, qTQ g "" 1/T , nonyqaeM 

HnH 

Be-1 =[ gt(1-e- 1 )-e- 1 ] e-CJt 

-1 -1 
8:[gt(t-e )-e 

1- q t 
e 

norapHcpMHPY SI, HMeeM 

[ 
-1 -1 ] 

In 8 "" 1- gt + In gt ( 1- e ) - e . 

CneAOBaTenbHO, 

g t = 1 - In 8 + In [ gt ( 1 - e- 1 ) - e - 1 
] • 

(nl-3) 

BbipalKeHHe (Dl-3) nony"!eHO AnSI BbiXOAHOro CHrHana BHAB (Dl-1) AnSI CHC-

TeMbi II • Ho, KaK cneAyeT H3 pa3Aena II , aTOT lKe peGynbTaT cnpa-

BeAnHB H AnSI CHCTeMbl I • Y!TaK, OKOH"!aTenbHO HMeeM: 

gtl 
-1 -1 

gt
11 

=l-In 8 +In [ gti(U)(l-e )-e ] . (nl-4) 

Ha pHc.2 npeACTasneH HMnynhc nocne "soccTaHOBHTeng'. TaM lKe AaHo "!He-

neHHOe 3Ha"!eHHe gti(gt u> npH 8- 0,001 ( 0,1% ) • 
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flpHflO)I(eHHe 2 

BbiBOJI Bbipa)l(eHHH JinH gt
1 

(gt
11 

) B cnyqae 

TipHMeHeHHH CHC'I'eMbi CO CBH3biO Me)I(JIY yCHflH'I'eneM 

H AUll B BHJie R C - uerroqKH 

B cny"'ae npHMeHeHHSI C R - ueno"!KH B Ka"!ecTse CBSI3H MelKAY ycHnH-

TeneM H AUn eao6pa>Keaee ceraana, nocTynHswero aa AUn, 6yAeT HMeTb 

BRA 

V(p) •-
Q g' -c f (p + g')3 (n2-1) 

p 

3TOMY H306palKeHH~ COOTBeTCTByeT BpeMeHHOA CHrHan 

( Q ' ( 1 , ) - q 't vt)•---g t 1--g t e 
c f 2 

(n2-2) 

nng onpeAeneHHSI MHHHManbHOrO OTHOCHT~nbHOrO BpeMeHH g't 1 npH KOTQ-

POM cneAy~UIHA HMnynbC 1 HanOlKHBWHCb Ha XBOCT npeAbiAyUiero, 6yAeT H3Me

pSITbCSI C norpeWHOCTb~ 1 He npeBbiWa~uteA 38A8HHy~, MOlKHO 38nHC8Tb cne

AY~Uiee ypasHeHHe: 

HnH 

8 V m 

Q 1 - q 't 
g't(- g't-l)e 

2 c f 

-I , 1 , - q , t 
Be ., t<r 1 t-t)e 

B·c't( 1 
2 

c't -1)el-q't 

16 
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norapHcflMHpysr, HMeeM 

In 8 - In [ g ' t ( -
1
- g ' t - 1 ) ] + 1 - g ' t . 
2 

OTCIOJla nonyqaeM: 

g't•1-ln8+1n [~'t(-1-g't-1)]. 
2 

Cne)lyeT OTMeTHTb, 'ITO BBHJlY TOl'O, 'ITO M8KCHMYM cflyHKUHH (n2-2) 

1 
eTCSI B paAoHe 3H8"19HHSI speMeHH t • 0,5 --,-

g 
MepHO TeX )1{9 peayn&T8TOB B OTHOWeHHH norpeWHOCTeA, o6ycnosneHHblX 

MeHeM HapaCT8HHSI H TOl'O )Ke OTHOWeHHSI CHl'Han/wyM, 'ITO H B paHee 

CMOTpeHHbJX CHCTeM8X 0 DOCTOSIHHbJe BpeMeHH 

6biTb B JlBa paaa 6on&we, T.e. , .. - 2 g • 

Tor)la Bbip8)KeHHe ( n2-3) MO)KHO nepenHC8Tb 

gt • 21 1-ln 8 +In [gt (-1- gt -1)] l 
2 

H, y"'HTbiBasr CKaaaHHoe B pa3Jlene II , OKOH"'8Ten&HO nony"'HTb: 

1 
g t 

1 
• gt 

11 
= 2 I 1 - In 8 + In [ g t 1 < 11 , ( - 2 g t 1 < 11 ) -1)] l . 

Ha pHc.2 npeJlcTasneH HMnyn&c, nocTynaiOIUHA Ha BXOJl AUn. TaM )l(e Jl4Hbl 

"'HCneHHbJe 3H8"1eHHSI JlnSI g t I H g t l1 1 Bbi"'HCneHHble JlnSI 3H8"1eHH:ll: 

8 = O,OQ1 (0,1%) R { = 0 OOltO OJ. 
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