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Baeneaae 

OnaaM H3 ocaoBHbiX a e noc TaTKOB cacTeM nnu apeMeaaoro aaana3a B unep

aoll tPH3 li:K9 HBnHeTCSl II:X 8MITnHTYAH8H 3BBHCHMOCTb. :11 3 - 3 8 9TOH aMIT1IHTyJl HO>l 3a-

BHCHMOCTH He TOnbKO yxynuraeTCH HX Bp9M9HH09 pa3p9UICHH9, HO H BBO)ll!TC51 OITpe-

nenaBHaH aenHH9HHOCTb BO Bp9MCHHbl 9 cne KTpOM9TpH'I9CKH9 CHCT9Mbl. 

3TO CBH3a H O, C O)lHQH CTOpOHbi, C KOHC'!Hb!MH BpeMeHaMH HapacTaBHH HMITyiTb-

COB, C Jlpyrofl CTOpOH bi, C T CM , 'ITO 'lyBCTBHT9ITbHOCTb BC9X ITpHM9H519Mb!X BXO)lHb!X 

ycTpOliCTB HBnHCTCH T a K)I(9 KOHC'IHOH B9ITH'IHHOH. lleliCTBl!TenbHO, )lal!<C ny'!n!He COB 

paMCHHbie CllHHTHnnH TOpb l H tPOTO y MHO)I(HT9ITH o6eCIT9'1HBaiOT BpeMeHa HapaCTaHBll 

-9 
nopliAKa 1-2.10 C9K, a BpeMeHa HapacTaHIIH npH HCITOITb30BaHHH nonynpOBO)lHH-

KOBb!X )lCTCKTOpOB H3 -3a puna ITpH'IHH MOry T 6b!Tb CyUieCTBCHHO 6onbtne. 

3TOT HC)lOCTaTOK CKa3 biBaaTCH OC069HHO CBnbHO ITpH paCU!HpeHHb!X )lHHaMH 

'19CKBX )lHana3oHaX (HanpHMep, B aeliTpOHHOH c neKTpOMeTpHH), KOr)la H9B03MQ)I(HQ 

npHM9HHTb y3KH9 OKHa B CHCT9 M 9 aMITITHTyD H OrO OT60pa C IT9KTpOM9TpH'19CKHX 

ycTpOHCTB. 

l1MeeTC SI H9C KOIT bKO B03MQ)I(H0CTefl yM9HbU!9HHSl aMITITHTYJl HOli 3aBHCHMOCTH. 

n epBaH H3 HIIX - yMeHbU!9HH9 ITOporoB BXO)l!lb!X y CTp O HCTB , KOT0pb19 , O)lHaKO, He 

MOry T 6b! Tb Bbt6paHbl CHIIU!KOM HH3 KHM II , H60 9 TO CBH3aHO C B03pa CTaHH9M aarpy-

:J OK ll 3 - 30 llJYMODbiX H tPOHODblX HMIT)'HbCOB, yB9HH'I9 HH 5! BHHSlHHH ITp9JlHMIIyllbCOB If 

171 
c pa6oToi"I n IIO'IOHbHOft '!aCTH HMnynbca , rae e ro K pyTH3Ha M 9HbUie • KpoM e 

/5- 7/ 
TO I'O , K BK 6ht/IO fiOKa3aHO pSI)lOM aBTOpOB , CyUieCTByeT OllTHManhH Oe ( 3aBH-

CSIIl{C9 OT 113M01J>leMOi'! :mop!'Hll II CBOHCTB J1L'T<'KTOJ11'1 ) OTHOlli9HHf' B9Hif'IHHbl nopor a 

BTop.:HI no:J MO~<JIOcTh yMC HhUICHHH OMl!HHTYA HOft aaB HCHMOCTH 5aanpyeT CH 
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nepece'!eHHH HYil H , A H!j>!j>epe HUIIpOB8HHe 111111 o6oc T peHHe C ITOMOllib!O He/lHHel\HbiX 

3 /leMeHTOB) . 

TpeThR B03MOJKHOCTh CBR3aaa c B BeAeHBeM !j>yaKUHOHBilhHbiX cncTeM, Bbipa-

68Tb!B810DJIIX CHrHB/lbi, K OTOpbie AOillKHbl CKOMITeiiCUpOB8Tb CllrHa/1 OlliH6KH, B0311HK8-

IODJel\ 113 - 38 a MITilHTyAHOH 38BHCIIMOCTH , 3TOT MeTOA BnepB bie 6blll TO/lbKO ynoMR-

" I II 
ayT EennoM 11 ~opreacoaoM 

/ 2/ 
B nocnenyiOrnHx p a6oTax lJJ aapumllnhAa 11 Xy6ep8 6biilll ABHbi cxeMHbie 

p emeHIIH, KOTOpbie CBOAH/lHCb K lli!HeHHOMy CllOJKeHIIIO BXOAHbiX CBrH8/lOB C BbiXOA

HbiMH C C061l iOAeHHeM COOTBeTCTBYIODJIIX flOilHpHOCTel\ H 8MIT/lHTyAHblX COOTHOmeHHl\, 

/8/ 
Cp8BHI!Te nhHO a eAaaao B p86oTe n8nDJIIH8 H upyr11x 6bin npeAno)KeB eme 

OAIIH, Al!!j>!j>epeHUH8/lbHbiH MeTOil KOMneHCBUIIH. K CQ)K8/leHIIIO, AO CII X nop Hll B OA

HOll 113 p86 oT o6m11 fi 811811113 Mex8HII3M8 KoMneHC8UHII ae npoBOAHilCH. 

06rnl!e CBeAeHHH 

K8K H3BeCTHo, B 6onhrniiHCTBe c ny'l8eB nepeAHHe !j>poaTbi IIMnynbCoB AeTeK

TopoB HA e pHbiX 'I8CTHU B IIBTepB8/le OT 0,1 AO 0,9 8MIT/li!TyAbl MOryT 6b!Tb OITHC8-

H bl C AOC T8TO'IHOll TO'IHOCTb!O lliiBefiao l\ 3 8BHCHMOCTbiO, 

Torua, nocKOilhKY nopor11 cpa6aTbiB8HHR cnycKOBbiX ycTpoAcTB B npeo6p83o

BaTellRX I!MeiOT KOHe'IHYIO Be/lii'IIIHY, BpeMR 38fl831lbiB8HIIS1 ( BpeMeHH8B OlliH6Ka) 

At no oTHomeaniO K Ha'Ia.ay HMITyllbca MO)KeT 6biTh npencTa aneao B anne: 

r Ae 

uo 
ul 

Uo 
A t "' r 

u! 

npCMH uapac T aiiiiH HMITYJi bC8; 

nopor c rrycKonoro ycTpoi1CTBa ; 

8MIT/lHTyAa BXOAHhiX HMflYil bCOB . 

~MeH B BHAy, 'ITO 8MflJIHTyna HMrTYilLCOB. U, flO BbiXOil€> npeo6p830B8TC/lH B 
'1 1/ • 

06UteM BR.ll.C MOJK0T 61·1 h I!pEl!lC''I'c':ifJ[J(~HM.. 1{8.1< 

(I) 

( 2) 
u ~ y ( • 

k 

4 



rne: - H3M9pH9Mb! fr BpeMCHHOA HHTepaan; 

y - KOHCTB H TB npeo6pa30B8HHH, 

npH H811H'IHH B0KOTOpoil BpeM9HHOil OlllH6KH ~~ B B b!p8)!{0HH0 ll11H Bb!XOilHOrO 

HMnynhca . BoilneT nononaaTenhHbiH qnea: 

(3) 

rne aTopoil qnea npenc T a BnHeT caraan omH6KH,B03 HH KaromHil H3-Ga aMnnaTynaon 

3 8BHCHMO CTH, T,e, 

Caraan orna6KH yno6ao Bbipa)!{aTb B e naanuax 

KBK lPYHKUHH BXOilHOro CHraana U I 

aa pac, 1. 

a ennaHuax 

(4) 

H TOrna 38BHCHMOCTb U /j I 

H ano oTMeTHTb, 'ITO BbtrnecKa3aHHae aepao nnH acex BHilOB npeo6pa3oBaTe-

neil, H038BHCHMO OT HX THlla H 'ITO CHrH811b! OlllH6KH, BHOCHMb!9 no 060HM BXOilHb!M 

KaaanaM, HMeroT pa3 Hbte 3HaKH. TaK, aanpaMep, y npeo6pa3oBaTeneil, pa6oTaromax 

HB npHHUHne nepeKpb!THSI HMnyllbCOB, CHrHan OlllH6KH U At OT n epaoro (no speMeHII 

HMnyl1bC8 HM99T TOT )!{0 CBMbiH 3HaK, 'ITO H OCHOBHO!f C HrHan HB Bb!X01l0 ( T,e, eMy 

MO)!{ HO llpHITHC8Tb Y CI10BHblfi 3 H8K +), H Ha06opoT, CHrH£111 OlllH6KH lli1SI BTO p oro 

(ITO BpeM9HH ) HMllyl1bC8 HM00T npoTHBOll0110)!{Hyro IT011SipHOCTb ( YCI10BHLiil 3 H8K v _w), 

Y npeo6pa30B8Teneil TlWB CTBpT- CTOn YCI10BHbl0 3H8KH CHT'Il8110B lll1>1 COOTBeT -

CTByromHx KaaanoB npoTRBorronoli<H bt . T aK KaK MexaHH3M B03HHKI!OB CHHSI C f!I'Hana 

Ol!JH6KH OllHHBKOB llll>I 060HX llXOLlHb!X KBHBJJOll, B JlB/lhH0HWCM BIIBJ!H3 llpOBO/.l111'C H 

T011bKO lli1SI 0/.lHO! 'O H3 Hf!X ( H81lpHM8 p , C YCI10BHbiM 3HBKOM w ~ w), 

Vf3 06Wefi 3 £1l!HCH KOHBepTOpHO!'O CHrHB118 ( 3) BHilHO , "'TO , 0C J!H HB BblXOt:te 

rrpeo 6 pa3 0B8T0 11H BM C CTe C OCHOBH b !M C HrHBI10M U tO H CHT'H8110M OlllH6K l1 U tl t 

6yneT o6ecneqe H H H0KOTOphl A CHT'HBll U KOMn ' YAOBI10TBOp>I!OlllHH yCllOBHro: 

Const 
KOMil 

1111 11 B 'IB CTHOM CJl y q ae : 

U /1 I + U KOMil 0 • 

TO 6 y JieT HM9 Tb MCCTO KOMITC !! CBUH >l 8Mil/lHTYil HOlr 38 BHC~IMOCTH, 

5 

(5) 

(6) 



PaccMaTpHBSH ycn osne KOMU8HCSUHH B cpopMe ( 5) H ilpHHHMaH BO BHHMaHHe 

norronHHTenbaoe ycnosHe 

u = 0 nnH 
KOMU 

KOMU 8 HCSUl'l OHHY!O KOHCTSHTY nony'll'!M paBHOl!: 

a caM cnraan KoMneacaunn: 

u 
T{OMU 

c e y r ' 

Y r (1 _ Uo -- ) 
u1 

uo 
1 ' 

u1 

( 7) 

(8) 

B TSKOM cnyqae HMflYilbC Ha BbiXOne KOHBep/opa , C Y'l8TOM nel!CTBHSI KOMII8HC8Ul'lH, 

6yneT 

Ukeyt+C .. yl+yr. 
(9) 

E c nn paccMaTpl!aaTb ycnosl!e KOMneacaunH a ¢opMe ( 6), Kprna 
U t.t + U KOMfl• ·o, 

TO, 0'18BHnHO, 'ITO KOMfl8HCSUHOHHblli I!MflyllbC paBHSI8TCH 

u 
u 0 

(10) e- y r 
KOMll. u 

1 

n cnraan a a Bbixone KOHBepTopa Uk npn BBeneHHH ll8HHOJ! KOMU8HCSUHH He H3-

MHeTcH. Ha p11c. 2 noKaaaaa aaancnMoCTb aMnnnTynbt KOMrreacannoaaoro nMnynh

ca KaK cpyHKunH aMnnnTynbi sxonaoro HMrrynhca npn rronaol! KOMneacAnim B cooT

aeTCTBHH C YCIIOBH~MH (5) H (6). 

nonyqcan e cnraana KOMneacauHH. LhfljJcjlepeHuHanbHbil! MeTon 

Ha116onee Herrocpen cTBCHHbii!r Me-ron nonyqcnns; c nrHana KoMneacAnHn C flll3an 

C cPYHKUHOHS/lbHb!M rrpeo6pa30BSHH8M BXO/lHOro CBTHana, llOCKOilbKy, B o6meM cny

'188, U /}. t ~ f( U 1 ) • Jlns; 3T01\ 118/lH Mor yT Haii TH llpHMGHGHHe H CIIO>KH bie CHCT CMbl , 

HSllpHMep , MHOronopO>K8'lHblli MarHHTOcPOH B CO'l8TS HHH C Bbl'lHC/lHTGilbBOH M/llHHHOl\. 
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B Ka qecTae cnraana KoMneacanHv. Mo*eT 6hlTb ncnonb3oBaa n caM cv.raan 

oma6KH, nonyqaeMbill npn noMomn aononan Ten&aoro HlleHTnq aoro npo6paa oBaTenH 

liH<!J<jlepeHUH81lbHblM MeTO,[I . 

M exaanaM KoMneacauHH B 3TOM c n yqae MO>KeT 6biTb rrpea c Ta anea cneayJOI!UIM 

o6pa30M . 

E cnH OTHOIDeltHe noporOB OCHOBHOPO U Ol H liOITOnJII!TenbHOPO U 
02 

npeo 6p830-

BBTe nSI npHHS!Tb paBHbiM 
u 0 2 

m > 1 , 
u 01 

To BbiXOilHOil c HrHan B a ononHHTen&HOM npeo6paaoaaTen e 6y a eT : 

u 
01 

(I I) 
u 

I 

YMHO*BSI BblXOilHOll CHT'H81l OCHOBHOPO npeo6p830BaTen SI Ha ' m ' H BhlqHTaSI H3 

aero c nraan oT nononaHTenbaoro npeo6 paaoaa TenSI , nonyqn M: 

U •U -U = (m y t+m y r 
t t I t2 

u 
01 

u 1 

)- l yt+ myr 

u 
0! 

- -- ). 

u 
( 12) 

floCKOilhKY CHPH81lbl OIDH6KH 

KOMneacaUHH 6ya eT : 

m y r paBHbi , TO CHPHan H8 BbiXOile C y q eTOM 

U • y t(m-1) . 
k 

( 13) 

llnS! qac TRoro cn yqaH m • 2 aMnnHTyaa Bbrxoa aoro cHraana ae Ha MeaS!eTcSI npn 

aaeaeann KoMneacauHH, T. e . 

B bi60p OTHOIDe HHSI noporoa m CBSI38H C BbinOnHeHHeM npoTHBOpeqHBblX Tpe6 0B81JHA: 

npH 6onbiDHX liHHaMHqeCKHX 11H8083 0H8X m llOil*HO CTpe MHTbCSI K ellHHHUe, HO 

nocnenaee caS!aaao c yMe a&meaHeM a6conJOTaoll paa aocTH nopo r oa, a oTCJOlla H 

yMeHbiDe HHeM TQqHOCTH MeTO,[I8. 8 CBSI3H C TeM , qTQ npHMOilHHeMH8SI qaCTb 

HMny n&c a a aKnJOqeaa npHMepao B nHarraaoae 0,1-0,9 U 1 men , noporH ocaoaaoro H 

aouonHHTen&aoro npeo6paaoaaTene ll anSI Toqao ll KOMrre acauHn a onmHbl yaoaneTao-

pHTb cnea yJOlliHM aepaaeacTBaM: 

u 
01 

> 0,1 u 
1 max 

( 14) 

u < 0,9 U 1 mm 02 
(15) 

7 



HepaaeHcTBO ( 14) rrpo.UHKTOBaHo Heo6xo.UHMOCTbJO, 'IT06bi HH)I(HHII rropor U 
01 

Ha-

xo.uunc51 Bb!We HH)I(Hero H3rH6a M8KCHM8nbHO B03MO)I(HOrO HMrrynbC8 U I lll<IK > 8 

BepXHHfl IlOpOr U 02 H8XOJlHnC51 HH)I(e BepxHero H3rH68 MHHHManbHO B03M0)1(HOro 

HMrrynhca. Mo)I(HO rroKaaaTb, 'ITO anH Ka)I(Jloro OTHoweHH51 rroporoa rrpeo6paaoaa-

Teneii m H aenH'IHHhi JlHHSMH<JecKoro JlHarraaoaa crrpaaeanHBO cneay10mee cooT-

Howeaue: 

u 
1 ma:a. 9 

< 
u m ( 16) 

1 mln 

u 02 
npH paayMHOM Bbi6ope aenH'IHHbl -U--1 HSilpHMep, m a 2, 'ITO H CJlenSHO B pa-

/8/ 01 
6oTe , JlHHSMB'leCKHil JlH8Il830H He rrpeBb!WSeT 4,5. 

flBHe!IHble MeTOJlbl KOMIIeHCS.UBB 

CymecTBeHHbiii HeaocTaTOK orry6nBKOBaHHbiX ao cHx rrop MeToaoa,' rrpB KOTOpbiX 

KOMIIeHCSUHOHHblt\ CHrHan rronyqaeTC51 IIpOCTblM nHHeilHblM QJyHK.UHOHSnbH blM rrpeo6-

p830B8HHeM BXOJlHOro HMIIynbca,- He6onbW851 BenH'lHH8 JlHHSMH'IeCKOrO JlH8Il&30R8, 

B KOTOpOM KOMIIeHC8UH51 51BnS!eTCS! a<jl<PeKTHBHO!I, 3TO IIpOHCXOJlHT H3-38 IIOilb!TOK 

8IIIlpOKCHM8UHH CHrHana OWH6KH nHHellaol! QJyHKUHell 
0
8MIInHTYJlbl BXOJlHOrO HMIIynbCS, 

LlellCTBHTenbHO, ecnH KOMIIeHC8UHORHblil HMIIynbC rronyqaeTCS! B BHJle 

u 
KOMII a Y r k 

u o 

U · ._, 
(17) 

TO MO)I(HO IIOK838Tb, 'ITO B cnyqae Bb!60p8 ycnoBHS! KOMIIeHCanHH B QJOpMe • ( 5) ( T,e, 

U A + U "' C ) MSKCHMBnbHOe OTKnOHeHHe OT IIOnROll KOMIIeHCB.UHH 
o t KOMil 

(eM. pnc. 3) 6yaer. 

!!. t "' r [ 1 

2 y' U (U -U ) 
0 lmu 0 ] 

( 18) 
U I mczK 

U lmu 
H B cnyqae 10-KpaTHOrO JlHHBMH'IeCKOrO JlH8Il830H8 ( U = }0) , BenH'IHHS 

1111.'!1 
M8KCHM8nbROrO OTKnOHeHH51 OT IIOnHOII KOMIIeHCSUHH COCTSBnS!eT: 

/!,t .. O,Sr. 

8 



ffpH flOMOmH IIHHC'HHOrO M e TOOll CTeneHh KOMIICIICllllRH MOlKeT Oh!Tb ynyqmeHa 

B 3 Hil'!HTeJibHOi! Mepe Bl~eneHHeM C.[{BI<rll KOMIIeHClll{oWHHOrO CHr Hll iill rryTeM HlliiO

lKeHR H OOIIOIIHRTerrhHOrO CHrHana Ua (cRrHarr cynep iT03RURH), KllK STO nOK83llHO 

Ha pRe, 4, B 3 TOM crryqae nrrrr 10-KpaTaoro nnnaMnqecKoro nHana3oRa, co6rriDnarr 

OOnOIIHHTerrh HOe yCIIOBJ.te U > 2 U o> CRrHllii KOMIIe HCllUHR MOlKHO Bblpll3RT h crrenyiO-

lUI!M o6pa30M: 

rne 

a 

u 

u 
u ! 

cyrk--- +U 
KOMfl U 

k 

u 1 max 

=yr(l-

0 

ulmln 

u 

u 
(J 

1 ma:r 

Torn a MllKCRMlliihHOe OTKIIOHeHI!e OT IT01IHOi! KOMneHCllUIHI COC T llBHT Berr l!qlfHy: 

- v' u 
1 min 

U 1 miD U 1 max 

u 
llrrH --

1 ~c 10 MllKCI!MlliihHOe OTKIIOHeHRe OT IIOIIHOi! KOMIIeHCllUHH eCTh 

U 1 min 

6 t .. 0, 31 r , 

( 19) 

(20) 

( 21) 

(22) 

T,e . C T e n e Hb KOMIIeHCllUHH no Cp llBHeHHIO C AO CRX ITOp npHMe HReMb!MH M e TOOllMH 

MOlKeT Oh!Th y nyqrueaa noqTu B naa paaa. 

HerrnHei!Hhie MeTOOhl KOMrreacaunn 

Qqeal!nao, qTo 6orree Toqnoe Monerrnpoaaane cnrnana oruH6KH MolKeT OhiTh 

nocTnrayTo nennaei!HhiM npeo6pa3oaaaneM axonao ro c~~raana . Ecnu BhipalKenne 

nrrrr KOMrreacaunonaoro cnrHana 

u 
K OMIT 

y r ( 1 -
0 u rrpeA CTllBHTh B BRAe: 

9 



u 

nonarall k = y r H 

norapaljJMa: 

K ( __:_:_:__ ) ' (23) 
KOMU X 

u, 
x = ---,TO Ha cpaaaeHHil ero c paanoJKeaHeM a pill!. 

uo 

In x ~ 
x-1 

X 
+ .••. x > 1 

2 

BHII.HO B cnyqae, KOrll.a Pill!. CXOII.HTCil (yC/lOBHe pa3/10JKHMOCTH B 11.8HBOM cnyqae 

Bblll0/1B9BO - U I > 2 U a ) , qTQ nepBb!fi qnea p83/lOJK9HHil /lOrapH!jJMa COBI1811.89T C 

Bb!p8lK9HH9M 11./lH KOMI19BC8UHOBHOro HMllY/lhC8, llOSTOMY llOC/1911.HHII MOlKHO Bb!6-

paTb B BRAe: 

r11.e 

k -

U .. y r k In 
u, 

U a KOMU 

U -U 
1 lbaz 0 

u In U -In U 
1 maE 0 I mea 

(24) 

H Tor11.a B9/1HqHB8 M8KCHMH/lbBOro OTK/lOH9BHil OT UO/lBOII KOMI19HC8UHH (cM.pHc.5) 

6y11.eT: 

tJ. t ~ r [ 1 - k - k In 
k (25) 

a 11./lll cnyqall 10-KeaTaoro AHHaMHqecKoro AHanaaoaa aenHqHaa MaKCHMan&aoro 

oTKnoaeHHil cocraanHeT: 

tJ. t ~ 0, 29 , . 

AaanHa noKaabrBaeT, qTo Aanhael!ruee ynyqrueaae KoMneacanHH MoJKao nonyqaTb npa 

noMomH ABollaoro norapaljJMapoBaHHH axoAHoro caraana. MaKCHMan&aoe oTK/loaeaae 

oT nonaol! KoMneacauaa B aToM cnyqae 11.m1 10-KpaTaoro AHnaMHqecKoro AHanaaoaa 

ae npeabrmaeT (eM. pRe. 6) 

tJ. t .. 0, OS r . 

10 



C OOBOnbHO 6onbiDOA ToqaoCTbiD CHrHan KOMTI9HC8UH H ~vmHO MonenHpOB8Tb H 

npH noMowH Kycoqao-nHHeAaoA annpoKCHMaUHH. MomHo noKaaaTb, qTo nnR 10-KpaT

aoro UHH8MHq9CKOrO OH8TI830H8 npH annpOKCHM8UHH KOMTI9HC8UHOH HOrO CHrHana 

4 -5-nHHeAHbiMH OTp93K8MH MOmHO UOOHTbCR UOCTaTOqHo xopomero COBTI8U9HHR B 

npeuenaX H9CKOnbKHX UpOU9HTOB (e M , pHC, 10). 

BoaMOJKHO H TeopeTaqecKH · TO'IHoe MouenHpoaaaHe <jJyHKUHH KoMneacauHOHHO

ro CHrHana, ileACTBHTenbHO, ecnH paCCM8TpHB8Tb ycnOBH9 KOMTI9HC8UHH B BHne: 

u 
KOM il u 

1 

H npe.llCT8BI'!Tb KOMTI9HC8UI'!OHHbiA CHrHan K8K 

u k 

KOMTI 

TO cnpaaennHBbl cnenyiDIDHe oqeBHOHbi9 COOTHOW9HHR: 

In u In U +In k 
KOMTI 1 

l!o (26) 

111 
my r--

u, u e u, = - ·e 
KOMTI 

T,e, nonyqeaHe TQqgoro KOMTI9HC8UHOHHOro CHrHana CBOUHTCR npOCTO K 8HTKnorapKcp

MHpOB8HHID pa3HOCTH norapHQJMOB BXOOHOro CHrHana H H9KOTOpOH KaHCT8HTbl K . 

HeKOTOpbie cxeMHbie aonpocbi KoMneacaUHH 

B 6onbWHHCTB9 cnyqaeB CTpyKTypa KOMTI9HC8UHOHHbiX CHCT9M (aa HCKniDqe

HH9M cHcTeMbi uH#epeauHanbaoro THna) B o6meM anne MomeT 6biTb npencTaBne

aa, KaK aTo aao6pa.lKeao Ha pac. 7. OcaoBHbiMH aneMeaTaMH auecb HBnHroTCSI npen

aapHTenbHbie ycHnHTenH - QJOpMHpOB8TenH 1 H 1a, H83HaqeaHe KOTOpb!X CBOUHTCSI 

K o6ecneqeHHID cHraanoB c aeo6xonHMOA aMnnHTynofi, nnHTenbHOCTbro H nonHpHOCTbro 

nnR ynpaaneHHSI ycTpoikTB8MH 2 H 2a, B KOTOpb!X ocymecTBnHIDTCR QJYHKUHOH8nbHbi9 

npeo6p830B8HHSI H BbiTIOnHSIIDTCR BCe aeo6XOOHMbi9 onepaUHH H8U BXOOHbiMH HMnynb-

11 



caMH (aanpaMep, onuaapaoe unu nao i'laoe norapa~Mnpoaaaue, noTeanupoaaane 

a T.n.), B cnenyJOmei'l cTyneau 3, o6mei'l nm1 o6oux Kaaanoa, npoaonHTCII no3Hpo

aaaae H CM6lll lfB8HHe KOMII6HC8UHOHHbiX HMnynhCOB C OCHOBHblM CHrHanOM npeo6-

p830B8T6nll, Heo6xonaMo OTMeTHTh, qTo ae ace BbrmeyKa3aHHhre :;meMeHTbr non)f{Hbr 

rrpHCyTCTBOB8Tb (TaK, BM6CTO rrpenaapHTenbHblX ycHnHTenei'! - ~OpMHpOBBTeneH MO

ryT 6biTb ucnonb30B8Hbr MenneHHhre ycnnaTenu acrroMoraTenbHhiX Kaaanoa aMnnnTyn

aoro oT6opa (3)). 

B KaqecTae npu Mepa cxeMaoro pellleHHSI MO)f{HO paccMoTpeTb norapH~Mnqe-

c KyJO CHCTeMy ( ycnOBHe KOMneHCBUHII U A + U c C ) , KOTOpag pa60T86T 
u t KOMn 

B npeo6pa30B8Tene THna nepeKp b!THSI Ha H6HTpOHHOM c neKTpOMeTpe no BpeMeHH npo-

neTa ( p11c. 8). 

DocKOnbKY o6a KBI!Bna HaeHTI!qHhl, MO>KIIO orpaauqi!TbCSI paCCMOTp6HII6M 

TOnbKO onaoro 113 HHX, TaK KBK anSI CHrHana KOMneHCBUHII HCnOnb3YIOTCSI 6biCTpb!6 

axonHhie HMnynhChi npeo6pa3oaaTen11 c ae6onblllO I1: nnHTenbHOCTbJO (oaH npenaapHTenh

ao c~opMHpoaaHbi no MeTony nepece qeaHII aynn), 11 HX aMnnHTyna ae ace rna noc

TaToql!o 6onhillBII, npenaapaTenbaoe ~opMHpoaaaHe a ycuneaHe ang KOMrreacauHoa-

HOH CIICT6Mbl SIBnS'IeTCS'I Heo6xonHMb!M, 

YnnH1!6 HHe axonaoro Cll rHana BbrnOnHSieTCS'I npH noMOIUH nuona nl. 
Dpa cooTBeTCTByJOIUeM c Merue aau U e a nnonaoi'l uenn ocymecTBnlleTCII Bbr-

paaanaaaae noporoa no KOMneacaunoaao l1: qacTH u KOMn II 6b!CTpOH qacTII uo, 
KOTopoe no3aonge·r nyqrue MonenapoaaTb a aaqane nnaaMnqecKoro nnana3oaa ~yHK

UHJO KOMneacaunoaaoro cnraana . HaKoaeu, aannqne aToro nopora no3aonl'!eT 

yM6Hbilli!Tb 38rpy3Ky B KOMneHCBUHOHHOi'l qacTH CHCT6Mbl OT illYMOBblX H <jloi!OBblX 

uMrrynhCOB • ( B paccMa TpnaaeMOM cn y qae npnMeageTcSI HMrrynhCHbii'l KpeMHHeBbill 

anon Tuna 2n503A, aarrpSI>Kel!ne oTrrnpaHHS'I y KOToporo, npnMepao, coananaeT no 

aennqnae c -6brCTpbiM' rroporoM, H nononanTenbaoe cMemeane U c oTcyTcTayeT). 

Heo6xonnMo oTMeTHTh, 'ITO 6naronap11 aannqnJO corrpoTnaneHHSI R 
2 

yMeHbmaeTCSI 

BnHS'IHHe KOMnei!C8UHOHI!O i! qaCTH H8 6b!CTpy!O, nng He.o6xonHMOrO ycuneHHS'I CHr

HBnOB ncnonh3 yJOTCS'I rrpoc Tei'lruHe ycnnaTenn, B KOTOp biX aaene11a o6paTHBSI CBS'13b 

( R:t ), qTo nnKTyeTcl'l aeo6xonnMOCTbJO noBbillleHHl'l axonaoro corrpoTHBneHHS'I, 

Orrepaun11 norapn~Mupoaaaag ocyruecTBnl'leTcg npu noMomn nnonoa, pa6oTaJO

mnx a aKcnoaeaunanbHOi'! qacTn aonbTaMnepao i'l xapaKTepucTHKH. 3To cnenyeT ua 

OCHOBHOrO ypaBH6HHSI BOnbT8MII6pHOl! xapaKTepHCTHKH nuorra 
au 

I =Ne ,.n 
n 

12 
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H KOrAa e AHOAHOfi uenu HaXOAHTCH AOCTaToqao 6onhwoe nocneAoeaTenhHOe conpo

THen e aue R aanps)f{eHHe aa AHoAe u 6yAeT nponOpUHOHanhHO norapH~MY eXOA-
A 

aoro curaana u 
' 

T.e. 
ex 

U ex 
u k ln ---- + c (27) 

A R 

( AnH AHOAa ll 18 e AaHHOM pe)f{HMe COOTBeTCTBYIOWHe KOHCTaHTbl paBHbi: 

k ., 0,061 i C., 0, 75), f1pH 3TOM He06XOAHMO OTMeTHTb, qTO OTKITOHeHHe OT TOq

BOrO norapH~MHpOBaHHH ae3aaqHTenhHO ( pHc, 9). lleollaoe norapH~MHpoeaHHe Bbmon

aeao npHMeaeaueM ewe OAHOII noAo6aofl sqefiKH. 

Curaanbi, KOTOpbie nonyqaiOTCH aa BbiXOAe ~YHKilHOHanhHbiX npeo6pa30B8TeneA, 

YA06Hell ecero CMeWHBaTb C OCBOeHbiM CHrHanOM upeo6pa3oeaTBITll aa HH3KOM 

ypoeae, H 3TO MO)f{HO OCyWBCTBHTb aenocpeACTBBHHO Ha aaKOITHTeiTbHO-yAnHHHTenb

HOII eMKOCTH KOHBepTopa, f1pH 3TOM CBll3b C KOMneacauHOBHOII CHCTBMOII AOIT)f{Ha 

6b!Tb nepeMeHHOI!, qT06bi IT03BOnHTb A03HpoeaTb KOMITBHCaUHOHHbll! CHrHan, H AOC

TBTOqfiO cna6ol!, qT06bi BnHl!BHe KOMneacauHOHHOII CHCTeMbl Ha pa6oTy npeo6pa-

30B8Tenll 6binO 6bl MHBHMaiTbBbiM, B cnyqasx, KOrAa KOHeepCROHHall KOHCTaHTa 

npeo6pa3oeaTenll 6onbillall, 3TO ycnoeHe He MOlKBT 6b!Tb eb!flOITHaHO, R TOrAa Heo6-

XOARMO eeeAeHHB AOITOnBRTenbHOro yCRITHTeiTbHOrO K8CKaAa, 

B KaqecTee KOMnpoMuccaoro peweHHll MoryT 6biTh npRMeaeBbi norapH~MRpy -

!OWHe uenH, COAeplKaWHe 6onee OAHOrO AHOA8, qT06bi TBM C8Mb!M o6ecneqHTb 5o

nee Bb!COKRll ypoeeHb KOMileHC8UROHBOrO HanplllKeHHSl, 

KorAa e KOMITeHcaUHOBHOII CRCTeMe ITpRMeHSBTCll AOITOITHHTeiTbHb!ll CHrBan 

cyrrepno3HUHH, ero MOlKHO rronyqaTb aerrocpeAcTeeaao OT crrycKoebrX ycTpollcTe 

6btCTpoii qaCTH npeo6pa3oeaTens H T8KlKe fiOAaeaTb Ha H8KOITHTenbHO-yAITHHHTenb-

HYIO eMKOCTb, 

Borrpocbi aacTpoliKH H H3MepeHHll 

f1peaeapHTanhHbte HCCneaoeaBHll H HaCTpOIIKy KOMneBC81IHOHHbiX CHCTeM npo-

we ecero npOBOAHTb npH ITOMOWR pa3BeTBnBBHSl HMnynhCOB OT AeTeKTOp8 H eee

AeHHll ::_.aTyxaHHll BbrcoKoqacTOTHbtM aTTea!OaTopoM a uccneayaMhtA KaHan • Bonae 

Toqaoe MOAenHpOBaHHe peanbHbiX ycnOBHII 9KCITapHM9HTa MOlKHO ocymecTBHTb npH 
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DOMOIUH nayx neTeKTOpOB H panuoaKTHBHOro HCTQqHHKa, KOTOpbtn o6ecneqHBaeT H3-

nyqeaue 2-x qacTHU nnu Kamnoro BKTa pacnana, aaonu TaK*e nepeMeHaoe aaTy-

xaaue a uccnenyeMOM Kaaane. 

B 6onbrnuacTae cnyqaea nnu nono6HbtX H3Mepeaun aaeneaue aaTyxaauu B 

2(} Jl6 (JleCHTBKP.aTBbtn nHHaMBqecKHI! )lBaDa308) C rnarOM B 3-4 n6 HBDHeTCSI noc

TaToqabtM. H acTpoil:Ka cBOJlHTCSI K non6opy aeo6xoJlHMon aMnnuTynbl KoMneacauu~ 

OHHOrO CHrHana, DpH 3TOM KOHTpODHpyeTCSI H3MeHeHHe 8MDDHTynbt BbiXOnHbiX HMUYDb

COB npeo6paaoaaTenSI u H3MepSieTcSI apeMeauoe paaperneaue. Yno6aee acero ucnonb

aoaaTb JlDSI 3TOn uena 3KCDaHJlep B MHOrOKaHaDb HbiH aMIInHTynabtl\ 8HaDI!3aTOp, 

B cnyqae npuMe aeauSI nononauTenhaoro uMnynhca c ynepnoauuuu aacTponKa 

ycno*HSieTcSI H3""'3a aanH'IHH nByx perynupyeMbtX napaMeTpoa. 3necb aao6xonaMo 

HMeTb B BHJly, qTQ y)lenbHbtl\ aec BDHHHHSI nononBHTenbHOrO HMDYDbC8 yaenHqHBa-

eTCSI, Korna aaTyxaaue pacTeT. 

3KcnepuMeaTanbHbte peaynhTBTbt 

B aaKmoqeaue MO*HO npuaecTH aeKOTOpbte aKcnepuMeHTBnbHbte peaynhTBTbt, 

OTHOCHIUHeCH K OTnenbHbiM KOMUeHCaUBOHHbiM CHCTeMBM, TaK , aanpHMep, Ha pHc,11 

DOK83aHbl aMnnHTynHbie 3aBHCHMOCTH CDeKTpOMeTpHqeCKon CHCTeMbl nnu BpeMeH

HOrO aaanuaa, pa6oTaiOmel\ Ha CUHHTHnnHUHOHHbiX neTeKTOpax 6e3 KOMDeHC8UHH, B 

cnyqae KoMneacauuu H npu nepeKoMneacauuu (KpHBbte 1,2,3) . Eb!n ucnonhaoaaa 

-9 
npeo6pa30BaTenh THIUl nepeKpbtTHH C pa6oqHM JlH8Ua30HOM 60,10 CeK. f1pH DO-

MOIUH naylC )leTeKTOpOB ( <1>3Y -36 H CTHnb6eHOEbte KpHCTannbr) perHCTpHpOBBnHCb 
10 • 

yy COBITBJleHHSI Co. MaKCHManbaoe nepeMeaaoe aaTyxaaue, KOTopoe BBOJlHnocb 

B OJlHOM H3 KaHanoB, COCTaBnHnO 16 n6; npuMeHSinacb KOMITeHCaUBH nuael\aoro 

Tuna, 6ea nononHHTenhaoro HMnynbca cynepnoauuuu. AMnnuTy.llHbte noporu cocTaa

nunu, npuMepao, 150 K3B, BpeMeaaoe paaperneaue JlnH Toro *e cnyqau (nponycKa

aue 90% OT acero cneKTpa) UOK83aHo 6ea KOMDeHCBUUH H npH HBnH'IHH KOMDeHC8-

UBU HB . pHC, 17, f1ponyCK8H 45% OT acero cneKTp8 (He3aBHCHMO OT npuMeHS!BlliHXCH 

cpaBHHTeDbHO Me)lneHHbiX KpHCTannOB U COpOK8MeTpOBbiX Ka6enen CBH3H) Ha <1>3Y -36, 
-12 

apeMeaaoe paapemeaue cocTaanueT 460:10 ceK (puc. 13). 

Ha puc. 14 noKaaaabr peaynhTBTbt, nonyqeaabte paaaeTaneaueM nocne '6btCT

poro' ycunuTenu curaana oT nonynpoaonauKoaoro neTeKTopa c apeMeaeM aapacTa-

14 
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-9 
HHSI a 7,10 CSK, npHMSHSinaCb KOMUSHCaUHSI nHHel!HOr'O T!Hla 6e3 l!OllOnHH Tenb-

HOr'O HMnynbCa c y nepll03HUHH, MaKCHManbH08 aaTyxaane , KOTOpoe BBOU HnOCb, COC

TaBnSinO 20 n6 (MonenHpOBaHHS 10-KpaTHOr'O UHHaMHqeCKOro UHanaaoaa), KpHBaSI 1 

llOK83biB88T XOU aMnnHTYUHOl! a aBHCHMOCTH 6ea KOMUSHCaUHH, J1 31!8Cb npH H3 M8-

H8HHH KOMUSHCaUHOHHOr'O HaUpSI~SHHSI MO~HO n e p e l!TH H3 o6naCTH C OTHOCHTe nbHO 

Toqaol! KOMll8HCaUH8A K nepeKOMU eHc auHH (KpHBbi S 2 H 3), 

AMnnHTynaaSI aaBHCHMOCTh npH HcnonbaoaaaHH KOMneacauHH nora pH¢ MHqec Ko

ro THna (nao l!aoe nora pH¢MHpo a a aHe ) , npHMe pao, B TaKHX ~e y cno aH SI X Ha o 6 pa

*eaa Ha pHC, 15, 3ne cb a a BHCHMOCTb 1 nony qeaa 6ea KOMllSHCaUHH, a 2 HnniDCT

pHpyeT XOpOW y iD TOqHQ CT h MOl!SnHpOBaHHSI CHr'Hana KOMll S HCaUHH, KOTOpyiD MO~HO 

nonyqHTh UpH llOMOIIlH l!BOl!HOr'O norapH¢MHpOBa HHSI, II B 3TOM cnyqae UnSI l!SCSITII

KpaTHOr'O l!HHaMHqSCKOr'O l!Ha n a aoaa H HMnynbCOB C Bp 8M8H8 M Ha paCTa HIISI a 7,!0-
9
ceK 

BSnHqHaa Bp8 M8HHOr'O CM8W8 HII SI He npeBbiWaeT ., 100,10-
12 

C8K, 

J1aMepeHH SI , BbiUOnHSHRbl8 B y c nOBIISIX ¢ HaHqecKOr'O 3KCUepHM8HTa ( perHCTpH

pOBanCSI cneKTp aeATpoaoa no apeMeHH npone T a Ha peaKUHH D(T, n)He 4 
npH no

MOWH <1>3Y 36 CO CTHUh68HOBbiM KpHCTannOM B KaqecTBe ael!TpOHHOr'O n e TeKTOpa 

H KpeMHI!eaoro noaepxaocTao6apbepaoro neTeKTopa B KaHane conpoao~naiDIIliiX qac-
/ 12/ 

THU ) , nonTaepnunH xopowee cor nacRe c pea ynbTaTaMH, nonyqeaabiMB npH Mo-

nenHpoaaHBH npouecca (paaaeTaneaHe IIMnynhca II nocnenyiDmee ocna6 nea11e ero 

B OUHOM II3 KaHanoB), Ha pHC, 16 llOKaaaHO apeMSHHOe CM8IIl8HI!e llHKa ael!TpOH-

HOr'O CU8KTpa npH BB81!8HHH aaTyXaHHSI B aeATpORHOM KaHane 6ea KOMll8HCaUIIH H B 

cnyqae aaeneHHSI KOMneacauiiH (naol!aoe norapH¢MIIpoaaaHe). To )1(8 caMoe nnSI 

KaHe~a COllpOBO)I(l!aiDIIlHX qacTHU llOKa38HO Ha pHC, 17, rne nel!CTBHe KOMll8HC8UIIH 

oco6eHHO a¢¢eKTHBHO Ha-aa cpaBHIITSnbHO 6onbWOr'O Bp8M8Hll HapacTaHHSI IIMnynbCa, 

PHC, 18 IInniDCTpHpyeT BnHSIHII8 KOMlleHCaUHH Ha BpeMeHHOe paapeWSHHe - aefiTpOH-
. 9 

Hb!l! UHK 6ea KOMll8HCaUHH HMeeT WHpHHy Ha nonyBbiCOTe .. 2, 26,10 CSK, a B cny-

qae neAcTBHSI KoMneacauHB (naol!aoe norBpii¢MIIpoaaaue) apeMeaaoe paapeweaiie 

ynyqwaeTCSI no .. 1.10-9 
ceK. 

npoB8l!8HHb!l! aHanH3 II 3KCU8p1IM8HT8nblfbl8 1!8HHbi8 llOKa3biBaiDT, qTQ Bp8M8H

HaSI OWH6Ka B npeo6paaoaaTenSIX BpeMSI - aMnni!Tyna, KOTOpaSI B03HHKaeT Ha-aa KO-
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He'!HOI'O BpeMeHR aap8CTaHHH BXOJlHbiX HMnynbCOB H KOHe'!HOI'O OTHOIIIeHHH BeiTH -

'IHHbl noporos K aMnnRTyne RMnynbcos, npR saeneHRH npenno)l(eaaoli EennoM H 

HopreacoaoM nuaeliaol\ KOMneacauua MO)I(eT PIMeTb senH'IHHy .onH .oecHTHKpSTHoro .oPI 

HaMPI'lecKoro .oaanaaoaa .oo .. 0,5 r 

Mcnonb30B8HIIeM nononHHTenbHoro caraana cynepno3HUHII sTa OIIIH6Ka MO)I(eT 

6b!Tb yMeHbllleHa JlO " 0,31 r, 8 npH ITOMOIIIH npennaraeMb!X HenHHel\HbiX MeTO-

)lOB BpeM9HH8H OIIIH6Ka yMeHbliiHTCH JlO "' 0,29 r Jln H 0JlHH8pHOI'O IT01'8pllcpMHpOB8-

HHH, "' 0,05 r - JlnH JlBOfiHOI'O norapHcpMRpOB8HRH H ITOnHOCTbiD ycTp8HHeTCH B 

c nyqae, Korna KOMneacanuoHHbiA cHraan nonyqaeTCH B peaynbTaTe nocnenosaTenh

aoro UpRMeHeHIIH OITep8UHli IT01'8p!!cpMHpOB8HHH H 8HTIIn01'8pHcpMHpOB8HHH. 

EcTh OCHOB8HHH nonaraTb, 'ITO RCITOITb30B8HHe rrpeniTO)I(eRHbiX MeTOJlOB TO'!HOli 

KOMneHC8UHII U03BOniiT He TOnhKO 3H8'!HTenbHO yMeRbliiHTb B03HIIKaiDmyiD H3-38 

8MUnHTyJlHOli 38BHCHMOCTH HenHaeliHOCTb, HO H o6ec rre'!HTb B IIIHpOKOM JlHH8MH'!e-

CKOM nRanaaoae apeMeaaoe paapellleHRe,. KoTopoe no cRx nop ynasanocb rrony'laTb 

TOnbKO B cpaBJIHTenbHO y3KHX aMnnHT)'JlHbiX HHTepaanax. 
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PHc. 2. 3asHCHMoCTb aMnnHTY.Ilbi KOMneacauHOHHoro curaanat. KSK <jlyHKIIHH aMn

nHTYllbi sxonaoro HMnynhca npH nonaoA KOMneacauHH: 1-cHraan omH6KH; 
2-curaan nonaoll KOMneacauHH B cnyqae, Korna U tJ. 

1 
+ U KoMn=O; 

3-cHraan nonaoA KOMneacauHH B cnyqae, Korna U + U ., Const. 
/'J.t KOCll 
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Puc. 3. KoMneacaUHH llBHel\aoro THUS npH co6moneaHH ycnOBHH u At+ u KOMU a c. 
1-cHraan nonaoil KOMUeHCSUBB; 2-HCUOnb3yeMbiil KOMUeHCS!lBOH-

Hblli CBrHan. 
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Pac. 4. KoMneHcaua~ naaetlaoro THna npH aano*eHHH a ononHHTenbHoro caraana 
u. (cHraan cynepno3HUHH) j 1-carHan nonaon KoMneacauaa ; 2- acnonb-

3yeMb1H cHrHan KOMneacauaB. 
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" PHc. 5. KoMneacaua~ norapH~MHqecKoro THna (oaaaapaoe norapH~MHpoBaHHe ); 
1-cHraan nonaotl KOMneacauHH; 2-acnonh3yeMbltl caraan KOM neacauaH . 
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Pac. 6. KoMneacauaa norapH~MHqecKoro TUna (nBoAaoe norapa~MupoBaaue); 
1-curaan nonaoR KoMneacauua; 2-ucnonbayeMbJR caraan KoMneacanaa. 

Pac. 7. CTpyKTypa KOMneacauuoBHbJX cacTeM B npeo6paaoBaTenax BpeMH-aMnnaTy
na; 1 u Ia - npensapHTenbBbJe ~opMBpoBaTena - . ycanaTenH; 2 a 2a -
~yaKnuoaanbHbJe npeo6pa30BBTenu; 3-noauposaHBe u cMewuBaaue KoMnea
canuoHHbiX curaanoB c ocaoBHbiM caraanoM npeo6paaosaTena. 
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P uc. 8. 11pHHUHIIH8/IhH8SI cxeMa norapu¢MHqecKoi1 KOMneucaUHO IWOJ1 CIICTeMbJ 
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Puc. 9. AMnnuTyaa HMny nhca ua Bbrxoae norapH<jlMHpy 10mell gqeliKH, KaK ¢ yHKUHSI 
8M/I/IHTYI.lb1 BXOAHOrO CHrHana. 
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Pnc. 10, KycO'!Ho-nHHeflHaH annpoKCHMBUH H KOMneHcauHOHHoro cnraana npH no-
Moma rrapannenbHO 

U el = 7, 89 U 0 

U e
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BKniO'!eHHbiX llHOilOB CO CMellleHHHMH 
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AMnnHTynHa!l 3 aBHCl!MOCTb cneKTpoMeTpH'IecKoll CHCTeMbi c KOMne Hca-
UHell nuHellHoro THna, nonyqeHHB!l npn noMomn nayx neTeKTopoa Ha 

y y coananeHH!lX Co eo 0 l-6e3 KoMnencaum-1; 2-c KoMneHcaunell; 

3-nepeKOMileHC8UH!l ( 2- x ¢3Y -36, CUHHTHnmiTOpbl - CTHnb6eH) o npeo6-
p83 0BaTenb THna nepe KpbtTH!l o Pa6oqnJ1 nHa na3oH 60oi0-9c eKo AMnnH

Ty/lH bte noporn - 150 K3B)o 

N 

r-
,200 
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70 14 90 f(J(J 

::: 1(JD. fl·'i/K 
rrc~~· 
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70 60 90 
M A'/AA NAA 
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PHc . 12 . B peM CHHOC !JB'-'IJ"UteHife ( rt!JOUycKaHH e 90% cncKTpa ) o 1-603 KOMHeuca
l!IHI; 2- c KOMnc ncau HcH ( ycn oBH>l aKcnepHMCH'ra - eM. pH c . II) . 
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Pnc. 13. BpeMeHHoe paaperneHHe (nponycKaHHe 45% cneKTpa , cf.>3Y-36 c Kpnc.T c.n
naMM CTII1lh6eHa, ycnOBIHl onbJTa - eM. pnc. II). 
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Pnc . 14. AMnnHTyAHIHI 3llBH CHMOCTh 6e3 KOMneHcaunn - 1 H c KOMnencaunei! 

" 

JIMH8ilHOrO THII8 6e3 JIOfiOJIHHT8!Ibf!OrO W vl 'lYJlhC8 - 2, f!Oil)''!Cl!H8Sl 11p11 

paGeeTeneH HH cnrHana OT nonynpononuHKOBoro aeTCKTopa . MaKCH

ManbHOe DBOUMM08 38TyX8 HH8 20 u6. 3H8'lHT8!IbHb18 CMC1UCIIH5J o6yc

JIOBJ18f!bl KOH8'-lHOi! n onocoi1 ycl!Jm T enSI. 
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Pac. 15, AMnnHTYAHan aaBHCHMOCTh npH paaBe TBneHHH carHana OT nonynpo a oaHH 
KOBoro aeTeKTopa . MaKCHManhHoe BBoaHMoe aaTyxaHHe 20 a6. l-6ea 
KoMneHcauaa; 2-c KOMneHcauHeM norapH~MaqecKoro THna (aaofiHoe no
rd\JH~MHpoaaHHe) . 
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AMnnuTynaaR 3aBHCHMOCTh aefiTpoaaoro cneKTpoMeTpa 6e3 KoMneaca
nuu - I H c KoMneacauuefi - 2 (nsofiaoe norapu¢MuposaHHe), nony
qeaaaR npu perucTpauuu cneKTpa aefiTpoaos no speMeau nponeTa H3 
peaKUHH D ( T ,11 ) He 4 sseneaueM 3aTyxaaHR s aefiTpoaaoM KaHane. 
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Pac, I7. 
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AMnnHTynaaH aaBHCHMOCTb aeRTpoaaoro cneltTpoMeTpa 6ea ltOMneacanaa 
- I a c ltOMneacanueft - 2 (nsoftaoe norapa¢Maposaaae), nony~eaaa~ 
sseneBHeM aaTyxaauH B Jtaaane conpoao~a~mux ~acTan. 3aa~aTen&a~e 
CMemeBHH B cnyqae OTCYTCTBHH KOMneacanua o6ycnoanea&I cpaBBH
Ten&ao 6on&WHMB Bp9M9H8MH B8p8CT8BHII HMnynhCOB, 
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PRe. 18. CneKTP HeihpoHOB no apeMeHH nponeTa H3 peaKUHH D ( T, n) He 
4 

6e3 

KOMITeHC8URH II B cnyqae npHMeHeHHB KOMOeHC8UHH (aBOHHOe norapH~
MHpOB8HHe). 
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