
~
 

e 
s:

 
m

 
C

) 
m

 
w

 
. 

""
0 
~
 

)>
 

' 
""

0 
m

 
(
)
 

\..
)/ 

0 
""

0 
w

 
s:

 
:s: 

~
 

0 
_, 

:::J
 

D.
l 

:I
: 

m
 

CD
 

]::
::1

 
::J

 
al

 
0 

C"
" 

OJ
 

:I
: 

0 
!l

: 
--,

 
::S

:c 
0 

::
J 

_, 
""

0 
m

 
m

 
(
)
 

0 
::J

 
CT

I 
)>

 
""

0 
)>

 
~
 

w
 

m
 

0 
_, 

OJ
 

""
0 

.)
>

 
)>

 
_, 

c
::

:)
 

m
 

:
s
 

c:
:::

:s
\ 

::J
 

C"
" 

C
"

:)
 

c:
:r'

 
C

":
) 

c
a

 
=

 
::s

: 
]:

::
:I

C
"

:)
 

""
0 

c
a

 
:::

c 
:s

c:
::

) 

... 
.....

 
]:

::
:l:

:r
:a

 
C

":
: 

::
:c

c:
::

) 
w

 
c:

::)
]::

::l
 

.....
 c

ac
:::

::s
\ 

U
) 

I 
]::

::1
 

c
:a

c
a

 
:
s
 

::
:c

.E
 

!.0
 

U
) 

0 
'<

 
C

»
 "

"C
t 

.....
 :

::c
 

ca
 

I 
c:::

::s\
 

::
:c

=
=

 
'<

 
c::

:) 
:::

c 
(J

'1
 

0 
(J

'1
 

:::
c 

:s
:

!i!
: 

.....
 .

..., 
:
s
 

00
 

C
»

 
::

S
:<

 
><

 
C

»
 

c::
:) 

::r
:a 



npeo6pa3?...; 
'f. 

•, 

I; 

RJJ.epm.Ix..~osaami llY6Ha, 1990 
-- .::t.·u ~;.::;: • .. ... 

~ .. ~:;: :t:. -~ .... 

': .. :.~ 

,. 

. 
~epp030H~OB~e MarHHTOM9TPU OCTaiDTC~ B9CbMa pacnpOCTPaHeHH~MH 

npuoopaMH ~n~ H3MepeHH~ nocTO~HHUX u nepeMeHHUx MarHHTHUX none~ 

HH3KOro YPOBH~ .[1,2). 3TO Oo'b~CH~eTC~ HX cpaBHWr9JlbHOH 

KOMnaKTHOCTblO, OTCYTCTBHeM H906XO~HMOCTH B rpOM03~KOM 

npOCTOTO~, 

KPHOreHHOM 

ooopy~oBaHHH . H ~p. Enaro~ap~ ~OCTH~eHH~M B C03~aHHH HOBUX 

¢eppoMarHHTHUX MaTepHaJlOB H M9TO~OB HX oopaoOTKH, B 

HOBUX pe~MOB paoOTU H KOHCTPYKUH~ ¢ep.p030H~OB, 

.HenpepbiBHUlil OPOUeCC CHHlK9HH~ HX MarHHTHu'K' WyMOB. 8 

pa3pac5oTKe 

npoucxo~HT 

HacTO~mee 

speM~ ~Jl~ ¢epp030H~OB ~OCTHraiOTC~ cneKTPaJlbHble OJlOTHOCTH MarHHTHbiX 
-10. -12 1/2 WYMOB 10 ... 10 Tn/ru [2,3]. 3TO ~enaeT ¢epp030H~OBU9 

MarHHTOM9TPU HG3aMeHHMbiMH B p~~e npHMeHeHH~. 

O~HHM H3 TaKHX OPHM9H9HHlil ~BJls:!9TCs:! H3M9P9HI-1e HH~YKUH~ 

OCTaTO'-fHUX MarHH~HbiX nonelil BHYTPH MarHHTHUX 3KpaHOB. OpH 3TOM B 

3aBHCHMOCTH'OT Tpec5oBaHHH, npe~'bs:!BJ1s:!9MUX K 3KPaHy, MGH~IOTC~ H 

Tpec5oBaHH~ K TeCJlaMeTPY {~yBCTBI-1T9JlbHOCTb, TO~HOCTb, 

H3M9Ps:!9MbiX 3Ha~eHH~ HH~YKUHH, raCSapHTU ~a~HKOB). 

~Hana3oH 

H3M9PHT9JlbHUlil npeoc5pa30BaTeOb ¢ePP030HAOBOrO TecnaMeTpa B 

3TOM cny~ae AOOlK9H YAOBJleTBOP~Tb COGAYIOUIHM TPec5osaHHs:!M: 

- AHana~OH H3Meps:IeMUX 3Ha~eHH~ MarHHTHOlil HHAYKUHH AOOlK9H 

OelKaTb B npeAenax OT e~HHHU HTn AO 3Ha~eHH~ HHAyKUHH MarHHTHOrO 

nons:! 3eMnH B OTCYTCTBHe 3KPaHa; 

-'cooCTB9HHbl9 WYMbl CHrHaObH~ro TPaKTa AOOlKHU c5b1Tb MHHHMaObHU 

H·H9 3aMeTHU Ha ¢0H9 MarHHTHUX WYMOB HCOOJ1b3Y9MUX ¢ePP030HAOB; 

c5UCTPOA9~CTBH9 
perHCTPaUHIO inpHoopa AOJllKHO 003BOO~Tb 

MarHHTHUX ~aBOAOK OT 3J19KTPH~9CKO~ CeTH 50 ru {C y~eTOM rapMOHHK)j 

- YCTPOHCTBO AOOlKHO obiTb OPOCTUM, xopomo BOCOPOH3BOAHMUM H He 

TpeooBaTb COOlKHO~·HaCTPO~KH. 

3THM TPec50BaHHs:!M YAOBJ19TBOPs:!eT onucusae~ HHlKe npuc5op. 

~yHKUHOHaJlbHas:! cxeMa H3M9PHTeJlbHOrO npeocspa3osa-ren~ 

¢ePP030H~OBOrO TeCJlaMeTPa -np~1BeAeHa Ha PHC.1. 

Opeocspa3osaTenb cnylKHT ~ns:~ pac5oTU c Haucsonee pacnpocTpaHeHHUM 

THO OM ¢ePP030HAa F, COA9PlKaUIHM Oe5MOTKH B03e5YlKAeHHs:! {COCTOHT 1-13 

ABYX BCTPe~HO BKJliO~eHHUX nonyoc5MOTOK)1 
H3M9PHTeJlbHYIO H 

----· 

1::l~fJ?I --



KOMneHCaUWOHHY~ (06PaTHO~ CBR3W)[1,2J. 8 COOTBQTCTBWW ·C npHHUHnOM 

ae~cTBWR ~PP03oHaa npeo6pa3oBaTenb coaeP~T asa ocHOBH~x KaHana: 

KaHan B036y~eHWR W KaH~n W3M9PHTenbHO~O CW~Hana. 

KaHan B036~aeHwR cocTOHT W3 3aaa~me~o ~eHepaTOpa 1, aenHTenR 

~aCTO~ 2 C ¢a30B~ KOPP9KTOPOM 3, ¢0PMHPOBaTenR 4 ynpasneHHR 

CHHxPOHH~ a~TeKTOPOM> aenwTenR ';!,a'CTO'J1>1·Ha asa 5 li so36YnHTenR 6. 

nocnenHH~ nonKn~~eH K o6MOTKe so36Y*neHHR ¢ePP03oHna. 

KaHan· H3MepwrenbHo~o cu~Hana sKn~YaeT npwcoenwHeHHbl~ K 

H3M9PHTenbHO~ 06MOTKQ ~PP030Haa BxoaHO~ ycHnHTeJlb 7 W coenwHeHHble 

c HWM nocneaosaTenbHO ceneKTHBH~ YCHJlWT9Jlb s, CHHXPOHHbl~ 

n~TeKTOP 9, WHTe~paTOp 10. B~>~xon nocnenHe~o RBnReTCR BblxonoM· 

05paTHO~ 

06MOTKO~ 

H3M9PHT9JlbHO~O npeoOpa30BaTeJlR. Uenb DTPWUaTenbHO~ 

CBR3W 11 coeaWHReT Bblxon YCTPO~CTBa C KOMneHCaUHOHHO~ 

~PP030Haa. K 3TO~ 06MOTKe. MO*eT TaK*e nonKn~~aTbCR no 

Ha.cio6HOCTH BHYTP9HHH~ Kanw6paTOp 12. 

Mepe 

Ha PHC.2 npHseneHbl speMeHHble .nwa~paMMbl KaHana B036Y*neHHR 

.~PP030Haa (HOMepa aHa~paMM COOTBQTCTBY~ BbiXoaaM ¢YHKUHOHanbHbiX 

Y3nos, HOMepa KOTOPbiX YKa3aHbl Ha PHC.1). 

3ana~muH. 

nepuonHYecKy~ 

~eHepaTOp 1 c nenHTeneM 'iaCTOTbl 

nocnenosaTeJlbHOCTb npRJ10Y~OJlbHblx· 

2 / ¢0PMHPY~ 

'HMnyJlbCOB . C 

~aCTOTO~ BTOPOH ~aPMOHHKH TOKa B036y~~HHR ~PP030Haa. ,llnR 

nOBbiWeHHR ~YBCTBHTeJlbHOCTH ~aCTOTa B036Y*neHHR nOBblmaeTCR no 
npenena, onpe~enneMoro noeepxHoCTHbiMH 3~KTaMH a cepne~HHKe w 

. 06MOTKax ~PP030Haa. ~a30Bbl~ KOPP9KTOP 3 06ecne'iHBaeT OnTHMaJlbHbiH 

¢a30Bbl~ cnew~ Me*nY cH~HanaMH uene~ B036Y*neHHR ~PP03oHna u 

ynpasneHHR CWHxPOHHbiM aeTeKTOPO~ npH 3TOM W3MePHT9JibH~ H 

ynpaenR~mH~ cHr-Hanbl, nocTYna~mHe Ha CHHxPOHH~ neTeKTOP 9, non*Hbl 

. 6b1Tb CHH¢a3Hbl. 

8035yaHTenb 6 ~eHepupyeT .nepeMeHHOe HanPR*eHHe TPGY~OJlbHO~ 

¢0PMbl nnR B035~aeHHR ~PP030Haa. 8b160P TPey~onbHO~ ¢0PMbl CBR3aH C 

npOCTOTOH ¢0PMWPOBaHHR TaKO~.O TOKa, 05ecne'ieHH9M MHHHManbHO~O 

coneP*8HHR ~GTHbiX , H 6biCTPO~O cna·aa aMnnHTYn He~eTHbiX ~apMOHHK C 

YBenHYGHHeM Hx HOMepa [2J. HcxonHbiM anR ¢0PMHposaHHR RBnReTCR 
nPRMOY~OnbHaR HMnYJlbCHaR nocnenoeaTGJJbHOcTb, nocTYna~maR c 

ti9JlWTenR 5 ~aCTOTbl Ha ttBa (PHC.2). 

2 

1 

1 

I 

I ., 
I 

:I 
! 

PHC.1. ~YHKUHOHaJlbHaR CxeMa W3M9PHT9JlbHO~O upeo6pa30B8TeJ1R. 

2~T. 

2T. 

To 

S~b];:::J::J;;L,' 
PHC2. 8peMeHHbl9 ttHa~paMMbl KaHana B036~aeHHR H3M9PHTenbHQ

I"O npeo6pa3oBaTenR. 
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BxO~HOH yc~n~Tenb 7 cn~T ~n~ CbeMa C ~3M9P~TenbHOH OOMOTK~ 

¢eppo30H~a c~~Hana, Hecy~e~o ~H¢0PMau~~ o sen~Y~He ~3M9P~9MOI'I 

Ma~H~THOI'I HH~YJ<LtH~. TaKOBbiM ~Bn~eTC~ 3.~.c. BTOPOI'I ~aPMOH~K~ 

~aCTOTbl B036~eH~~ ¢ePP030H~a. Ee Heooxo~HMO OT~en~Tb OT 

·nPHCYTCTBY~~X O~HOBP9M9HHO HaBO~OK H9Y9THbiX ~aPMOH~K, npeJK.ae 

sce~o nepsol'! H TP9Tbal'l. KpoMe TO~o, Heooxo~HMO no~aaneH~e Haso~KH 

YeTHbiX ~aPMOH~K, npoH~Kai<?~X B ,.H3Mep~TenbHlolA KaHan, n~M~, He 

cB~3aHHbl~ c'Hen~Hei'IH~ npouecca~ B ¢eppo~oHae (HenocpeacTBeHHO 

~3 uenel'l B035Y*aeH~~ ¢ePP030H~a, uenel'! ynpaaneH~~ 

~eTeKTOPOM, JUI.iH n~TaH~~ ~ T.n.>. 3aaaYy noaasneH~~ 

C~HXPOHHbiM 

napa3~THblx 

c~~Hanoa pemaeT c~MMeTP~~ sxoaHhlx.uenel'l, BKn~Ya~ a~¢'¢9P9HU~anbHbll'l 

BXO~HOI'I yc~n~Tenb, a TaKlKe peJK~M napaMeTp~YeCKO~O pe30HaHCa Ha 

BTOPOH ~apMOH~Ke B Lten~ ~3Mep~TenbHOH 

3neM9HTbl ~3MeP~TenbHO~O KaHana TaKlKe 

06MOTKH. 

OCy~eCTBn~IOT 

nocneav~m~e 

YaCTOTHY~ 

ceneKU~ID C~~Hana BTOPOH ~aPMOH~K~. 3TO ceneKT~BHbiH yc~n~Tenb 8 ~ 

C~HXPOHHbll'l aeTeKTOP 9. nocne~H~I'I ynpasn~eTC~ ~MnynbcaMH c 

¢0PM~POBaTen~ 4 B KaHane B036ylK,lleH~~ (p~c.2). 

Ha BbiXO~e aeTeKTOPa.Bblaen~eTC~. 0~~6a~~ BTOPOI'I ~apMOH~K~, 

KOTOpa~ yc~nHBaeTC~ ~HTe~paTOPOM 10. nocneaH~H TaKlKe o~paH~Y~saeT 

YaCTOTHbll'l' cneKTP BbiXO~HO~O C~~Hana· ~ OCYIJI9CTBn~eT YaCTOTHQ-¢a30BYID 

KoppeKU~~ neTn~ pe~yn~posaHii~, 3aMbll<aeMyro Yepe3 uenb 11 

CB~3~ ~ ,KOMn9HC~P~~y~ 06MOTKY · ¢ePP030Haa <p~c.1>. 

'HHTe~PaTOpa ~Bn~eTC~ BbiXO~OM YCTPOHCTBa. 

06PaTHOH 

BblxO~ 

~n~ KOHTPOn~ 3a K03¢¢~U~eHTOM npeo6pa30BaH~~. ~3M9P~TenbHO~O 

npeo6pa3oBaTen~ B cxeMy BBe~eH BHYTPeHH~H Kan~6paTOp 12, npH 

BKn~YeH~~ KOTOPO~O B KOMneHC~PYIDiliY~ 06MOTKY no~a~TC~ Kan~6POBaHHbiH 

TOK, COOTB9TCTBY~Ill~l'l aei'ICTBH~ Ha ¢ePP030Ha onpeaeneHHO~ 

BH9WHe~o Ma~HHTHO~O non~. 

~H~YKU~H 

np~Hu~n~anbHa~ cxeMa H3MeP~TenbHO~o npeo6pa3oBaTen~ np~ae~eHa 

Ba p~c.3. 

3a~aro~w ~eHePaTOp npeo6pa3oBaTen~ BblnOnHeH Ha 

KBapueso~o P930HaTOpa ZQ C C06CTB9HHOH YaCTOTOH fp= 20f
8
= 

/f 8 - YaCTOTa B036~eH~~ ¢ePP030H~a/ ~ ~KpocxeM~ 001 

K561nA7. ~nR B03H~KHOBeH~~ aBTOKone6aH~W BeHTHnb DD1.1 C 

OCHOB9 

aoo ~<ru 

THna 

noMOillb~ 

Pe3~cTOpa R28 ycTaHoaneH B n~Hei'!Hbll'l pe~K BeHTHn~ DDl.2 ~ DDt. :5 

~ 

\ 

r-----~ 9 9 ~ 
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~PMHP~ nocne~oBaTGJlbHOCTb np~MOY~OJlbH~ HMnYJlbCOB C KPYTNMH 

¢>POHTaMH. 

~ec~TH~H~H c~e~HK c ~ewH¢>paTOpoM DD2 THna K561HE8 s~onH~eT 

4>yHKUHI1 ~eJlHTGJll'l ~aCTO~ 2 H ¢>a30BO~O KOPPeKTOpa 3 (pHC.1). Ha 

Ka~OM H3 ~eWH4>POBaHH~X B~O~OB QO ••• Q? 3TOH MHKPOCXe~ ~eHCTB~ 

Hi-IIlYJlbC~ ~JlHTeJlbHOCTbiO 1/2f p;;; 1,7 J.!KC H ~aCTOTOH 

(pHC.2). Ha Kali<~OH nape c~X<H~x B~O~OB 

2f 
8

= 30 Kru 

HMnynbCH~G 

nocne~OBaTeJlbHOCTH HMeiOT B3aHMH~ ¢>a30B~ C~BH~ Ha 1/10 nepHo~a 

TaKHM 
0 . 

HJlH 36 C OTCTaBaHH9M B CTOPOHY YBGJlHYeHH~ HOMepa s~xo~a. 

oopa3aM, CHHMal'l HMnynbcH~e nocne~osaTenbHacTH ~nS~ B030~9HHSI 

'¢>epp030H~a H ynpasneHHSI CHHXPOHH~ ~GTeKTOPOM C Pa3H~X B~XO~O~ 

MOli<HO nony~HTb TPGOye~H ¢>a30B~H C~BH~ Meli<~Y HHMH B npe~enax 

36° •.. 360°. 

YnpaBJll'IIOIIIHH ~PM>iPOB.aTGJlb ~Jll'l CHHXPOHHO~O ~eTGKTOpa B~nOJlHGH 

Ha TPH~~epe DD3.2 THna K561T81. OH npeo5pa3YGT BXO~H~e HMnYJlbCH~e 

HanpS~ll<eHHSI C ~aCTOTOH.30 KrU H CKBali<HOCTbiO 20 e KOMnJleMeHTaPHYJO 

napy HMnYJlbCH~x nocne~osaTenbHOCTeH c TOH ll<e 

CKBali<HOCTbiO 2 (PHC.2). ~l'l· 3TO~O YCTaHOBO~H~e BXO~~ 

TPH~~epa noaKJliO~eH~ K TaKHM B~xo~aM 002, ~T06~ CH~Han 
. 0 . • 

~aCTOTOH H 

yKa3aHHO~O 

Ha R-sxo~e 

aTCTasan no ¢>a3e Ha 180 aT cH~Hana Ha S:exo~e.· 3TO COOTB9TCTBYeT 

,ePGMGHHOMY C~BH~Y Me~Y HHMH Ha 1/4f
8

;;; 16 1 7 MKC. 

Ha JK-TPH~~epe DD3.1· s~nonHeH ~enHTenb ~ac\o~ Ha ~sa, 

~PMHPYIOIIIHH.KOMnneMeHTapHyiO napy HMnynbCH~ riocne~oBaTeJlbHOCTeH 

~aCTOTOH 15 Kru H CKBali<HOCTbiO '2 1 H906XO~HMYIO ~Jll'l ynpasneHHl'l 

KniO~aMH B035Y~HT9Jl~. 8xO~HOH CHrHaJl ~Jll'l Hero CHHMaeTC~ C O~HO~O H3 

B~O~OB DD2. 8~60POM HOMepa 3TOro BblxO~a OCYIUGCTBJ1Sl9TCSI 

anTHMaJlbH~ BPeMeHHOH C¢>a30B~~)· C~BH~ t k (PHC.2) Meli<~Y uenl'IMH 

B036Yll<~eHHSI 4>9PP030H~a H ynpaBJlGHHSI CHHXPOHH~M ~eTeKTOPOK 

8036Y~HT9Jlb ¢>epp030H~a BKJlJO~aeT B CBOH COCTaB onepaUHOHH~ 

YCHJ1HT9Jlb(0Y) DA5 THna KP140Y~OB c 3MHTT9PH~MH noBTOPHTeJl~MH VT1 1 

VT2, 05pa3YIOIIIHMH BMecTe c uenbiO R~9, C21 HHTe~PaTOP, H 

MHKpocxeM~ 0A3 THna K590f0:H2. nocne~HHe nepHO~H~eCKH 

KJliO~H 3,4 

nepeKnJO~aiOT 

sepxHHH <no cxeMe) e~o~ pe3HCTOpa R29 c Hynesora· naTeHUHana Ha 

onopHoe HanpS~ll<eHHe, Bb1Pa6a~eaeMoe CTa6HJ1HTPOHOM VD1. 

HeHHBGPTHPYIO~IH sxo~ DA~ no~KJlJO~eH K 3TOMY cTa5HJ1HTPOHY nocTO~HHO 

/ 

6 

I 

·l 
r 

.·~1 '! 
! 
l 

~epe3 ~enHTeJlb HanPS~ll<eHHS~ R30, R31. 6na~o~apl'l · 3TOMY TOK ~epe3 

P93HCTOp R29 nepHO~H~eCKH MGHl'leT HanpaBJ19HHe, a·- Hanpl'lli<9HH9 Ha 

B~O~e VT 1, VT2 JlHHeHHO HapacTaeT H cna~aeT. ·T.K. 'tteJlHTenb · R30, 

R31 HMeeT Ka34>4>HUHeHT ~eneHHS~ 2, To cKopocTJ.i HapacTaHHS~ 11 cna~a 

Hanp~*GHHSI OY~YT O~HHaKOB~ H, Cne~OBaTeJlbHO, Ha 3MHTTepax VTl, VT2 

5y~eT ~eHCTBOBaTb OHnanS~PHOe .· HariPl'lli<GHHe TPeyronbHOH ~p~ Ere 

aMnn"TY~Y MOli<HO onpe~GJlHTb 113 paBeHCTBa '3aPSI~OB1 non~eHH~ 

OT~aHH~ KOH~eHCaTOpOM C21 3a nepHO~ H3MeH9HHSI HanPS~li<GHH~= 
H 

va v on18R29c21 f e.' 

r~e: Von - HanPS~li<9HHe lia CTaOHJlHTPOHe VOl: ·' / ' 

B~o~ HHTerpaTOpa ~epe3 uenb R34, R35, C24, C31 

OoMOTKe B035y~eHHSI ¢>epp030H~a. np11 3TOM. 

¢>eppope3aHaHcH~ peli<HM eo3o~eHHS~ [6J. 

no~KnJO~eH K 

peaJ1H3YGTCSI 

B~O~HOH YCHJlHTeJlb H3M9PHTenbHOro KaHana B~OJlHeH Ha Oa3e OY 

DAl·. 8 OTJlH~He OT [2) 1 _OH B~OJ1H9H , no CxeMe ~H¢>¢>eP9HUl1aJlbHOro 

YCHJlHTeJll'l C eMKOCTHOH OTPHUaTeJlbHOH o5paTHOH CB~3bl0 (KOH~9HCaTOp~ 

C1 ... C4>, npH 3TOM C1=C2, C3=C4, R2=R3, a TaKlKe: 

4nf 
0

R3c3 .>> 1. ,(1) 

Ko3¢>¢>HUH9HT YCHJ19HHSI' 'aTOro YCHJlHTeJll'l no HanPl'lll<eHHIO. oy~eT 

paeeH: 

K ;;; C1/C3 ey • (2) 

KpoMe TOre, KOH~eHCaTOp~ C1 H C2 COBMeCTHO C H3MePHTeJlbHOH 

OOMOTKOH H BXO~H~M conpOTHBJ19HHeM DAl ( C ~9TOM napannenbHOH 

· oopaTHoH CBSI3H, ~eHCTBYJOIU9H ~epe:3 C3, C4) oopa3~ 

nocne~osaTenbH~ napaMeTPH~eCKHH KOJleoaTGJlbH~_KOHTYP1 HaCTP09HH~ 

Ha BTOPYIO raPMoHHKY ~aCTO~ B030~eHHR ~PP030H~a. 

~OCTOHHCTBaMH TaKara CoeMa CHrHana SIBJll'IIOTCSI MHHHMaJlbH~e 

naTePH, eHOCH~e so sxo~Hol"i K.OHTYP, 11 MHHHMaJlbH~e· coocTBeHH~e . w~ 

yCHJlHTeJll'l B CO~eTaHHH C npe~eJlbHOH npocTOTOH cxe~ 

HMHHMaJlbH~e noTePH eo BXO~HOM KOHTYP9 na3BOJ1RIOT yeenH~HTb era 

7 



st<naa B o5ecne~eHwe o5meA. ~acTOTHOA H3~HpaTenbHOCTH cwrHanbHoro 

TPat<Ta, a 3Ha~wT, ynpocTHTb cenet<THBHbll't ycwnwTenb S.STO BblroaHee, 

~eM HCfiOJ1b30B8HHQ CJlO*HbiX 8KTHBHI>IX [2J HJlH naCCHBHbiX [6J ~HJlbTPOB, 

T.K. B napaMeTPH~QCKOM KOJle~aTeJlbHOM KOHTYJ)e . Bb1COI<8R liO~POTHOCTb 

CO~eTaeTCR C MaJ10H KPYTI'I3HOA ~30~8CTOTHOA xapat<TePHCTHKH [4J. A 

3TO - ycnOBHQ nOBbiWeHHOH CTa6HJlbHOCTH 

CHHxpoHHQ-~30BOe li9Tei<THPOB8HHe.~ 
. YCTPOACTB, wcnonb3YJOmHx 

B HaweM 

Kone5aTenbHbll't 

cn~ae 

KOHTYP, 

noTepw, eHOCHMbiQ B nocneaosaTenbHbll't 

onpeaenRJOTCR 81<THBHOH COCTaeJlRIOilleA 

aw~peHuwanbHoro conpoTHeneHHA r Ha 
BX DA1. saecb 

wcno~b3yeTCR fiOJlHOCTbiO CJ<OMneHCHPOB8HHbGt 

exoaax 

OY THna 1<544Y.ll2 H 

e~>~nonHReTCR ycnoswe: 

f 1 / K0 y < 2f e ( f 1 , 

rae f
1 

~ ~acTOTa eawHH~Horo ycwneHwR OY, 

K0 y- 1<03~HUHeHT YCHJ19HHR OY 5e3 a5paTHOA CBR3H, n03TOMY 

rex;;; 1/nf 1c3 . (3) 

noac-rasns;~s;~ e C3> 3Ha~eHwR f
1 

= 15 Hru, c
3 

= 150 n~, HMeeM. 

rex;;; 70 OM. no cpasHeHHIO c THnH~HbiMH conpoTHen·eHHRMH 3J<eweaneHTHI>IX 

nOTePb B ~PP030Hlle. nony~eHHOe 3H8'19HHe rex MeHbWQ Ha nOPRliOK 

eenw'IHHbl CornacHo C3) ere MOlKHO eme yMeHbWHTb, wcnonb3YR OY c . 
60J1bWHM 6biCTPOlleHCTeHeM HJ1H ysenH~HeaR eMt<OC~ C3 H C4. nocneaHee 

COOTBeTCTByeT CHHlKeHHIO YCHJlQHHR exOliHOrO YCHJlHTeJlR (2). 

npw e~>~nonHeHww ycnoews;~ C1> conpoTHeneHHR ueneA 06PaTHOA 

CeR3H OY DA1 ReJ1RIOTCR peaJ<THeHbiMH, n03TOMy OHH He 

liOnOJIHHTeJlbHOro et<naaa B WYMbl exoaHoro YCHJlHTeJlR. STO 

BHOCRT 

TaJ<.)I(Q 

eblrOttHO OTJlH~aeT cxeMHoe pemeHwe nocneaHero OT 06bi~Hb1X 

aw~peliuwanbHI>IX \'C<HJlHTeneA HanpSI)I(QHHR, OC06eHHO, ecnw 

HCnOJlb3Y9TCSi MaJ10myMS!IliHH ~PP030Hll. 

c BXOliHbl~, ycwnwTeneM CeSi38H cenet<THeHbll't YCHJlHTeJlb, 

BhlnOnHeHHbiH no npocTOH cxeMe c napannenbHbiMH eeTBSIMH o6paTHOH 

CeR3H Ha onepaUHOHHOM YCHJlHTeJlQ DA2 •• TaK ll<e KaK H•BXO~HOtt KOHTyp,oH 

H8CTPOeH Ha ~aCTOTY eTOPOH rapMOHHKH C2f =30KI"'Ltl . 
B 

E.narot(aps:~ 

,· 

8 

noebiWeHHOH li06POTHOCTH exOliHOrO napaMeTPH~ect<oro t<OHTYJ)a, 

TPe60B8HHSi 1< H36HP8TeJ1bH~CTH 3TOro YCHJ1HTeJ1Si HeBbiCOKHe (Q;;;10). 

8 COCTaB CHHXPOHHOrO aeTet<TOpa BXOtlRT. aHanorOBble J<JliO~H 1,2 

MHt<pocxeMbl DA3 H KOHtleHcaTOPbl C11, C14. KniO~H 

38Mb11<810TCSi non liSHCTeHeM CHH¢63HbiX C H3MepHTeJ1bHbiM 

noo~epeaHo 

curHanoM 

HHnynb~Hblx nocneaoeaTenbHOCTeH c Bblxoaoe TPHrrepa 

Bhlme>. · Ha C14 BbltlenReTCR aeMoaynwpoeaHHoe. HanpSilKeHHe, 

nOJlSiPHOCTb I<OTOPOrO onpeaei!s:JJOTCSI B9J1H4HHOH H 

H3MepSieMOH HHliYI<LtHH MarHHTHOrO nOJlSi. 

DD3. 2 (CM. 

eenH'IHHa w 

HanpaeneHHeM 

~anbHeAwee ycwneHwe cwrHana ocymecTBnReTCS'I HHTerpaTOpcM Ha OY 

DA4 THna KP140Y~18 C 3JleMeHTaMH OTPHLt8T9JlbHOH o6paTHOH CBR3H 

R10.,.R13, C15, C16. I<03~HLtHeHT npeoc::spa3oBaHHSI YCTPOHCTBa 

onpeaenSieTCSI pe3HCTOP8MH OTPHUaTeJlbHOH o6paTHOH CBS'I3H R20 ••• R27, 

eJ<JlJO'leHHbiMH Mell<l!Y BbiXOtlOM. DA4 H I<OMneHC8LtHOHHOH' 06MOTI<OH 

~ppo3oHaa. T.t<: neTneeoe ycwneHwe npeo6pa3oeaTens:J senHKO, 

t<03~HLtHeHT npeo6pa30B8HHS'I 6yaeT paBeH 

TO 

'k -np = 11(3 ;;; R
0
t:/aSk , 

rae .R
0

C:- conpOTHBJleHJ.ie'·LtenH o6paTHOH CBS'I3H; 

st< - nocTOSIHHaSI KOMneHCHPYJOmeA t<aTYlllt<H 

(4) 

~PP030Htla, paeHas:J. 

OTHOllleHHIO HHliYI<LtHH MarHHTHOro nons:~, C03li8BaeMOH 1<8TYWI<OH, I< TOI<Y B 

HeH; 

a - J<03~HLtHeHT nepeaa~H BbiXOtlHOro HanPSilKeHHS'I B uenb 06P8THOH 

CBSi3H Ca<1-l!J1S'I M81<CHMaJ1bHOrO 1<03~HLtHeHTa npeo6pa30B8HHS'I H 

OCTaJlbHbiX); 

a=1-ans:~ 

(3 - 1<03~HLtH9HT 06P8THOH CBSi3H. 

nepeJ<J11048S'I C nOMOlllbiO 51.1 pe3HCTOPbl B uenH OC::SpaTHOH CBS'I3H 

(H3M9HS'IS'I (3), MO*HO npoeot~HTb Bbi60P TPe~yeMOrO 

npe06P830B8HHSi. 0l!H81<0 OT (3 38BHCHT Tal<lKQ H 

rpaHH~HaS'I ~aCTOTa H3M9PHTQJlbHOro Tpat<Ta: 

F rp = G,1ry~/2nR14CH, 

rae G~ - J<03¢>4>HLtHeHT npeo~pa3oBaHHS'I ~ppo3oHaa 
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1<03~HLtHeHTa 

M8JlOCHI""H8JlbH8S'I 

(5) 



Kya ~ yc~neH~e no 

exoaa ~HTe~PaTOpa; 

HanpstlKQH~IO OT ~3Mep~TenbHOH OoMOTK~ ao 

R~,c~ COOTBeTCTBeHHO, conpo~aneH~e ~ eJ.!KOCTb B uen~ 

o6paTHOH CBR3~ ~HTe~P8TOP8. 

Xen8-renbHO, 'iTOobl F ~p He ~3MeHstn8Cb npu nepeKniO'ieH~~ 

K03$4>HUHeHT8 

nepeKniO'iSHHeM 

conpo~aneH~e 

HeOoxOaHMOC~ 

npeo6P830B8HHSl. l!nSJ 3TO~O, oaHoepeMeHHO c 

Roc' ot5p8THO/ nponopulioH8nbHO eMy, ~3MeHRQ'l'CSl 

R <RlO ••• R13l c noMOWbiO nepeKniO'i8TenSJ S1.2.np~ 
~ 

YMeHbWMTb F~p' c noMOWbiO TYMonep8 53 n8p8nnenbHO C15 

npHeoaHT noaKniO'i810T KOHaeHc8TOP C16. Yaen~'ieH~e C
11 

COOTBeTCTBy~eMy yMeHbW9HHIO ~P8HH'iHOH 'i8CTOTbl (5). 

8Hy-rpeHH~H K8n~t5P8TOP npeac-raanSJeT COc50H ~CTO'iHI1K 

K 

TOK81 

BKniO'i810WMH B CBOH COCTBB pe3~CTOPbl R17 ••• R19 ~ TO'iHbiH CT8c5Hn~TPOH 

VDl, KOTOPbiH oaHoepeMeHHO Hcnonb3yeTCSJ ~ B eo3c5Y .ilwrene 

¢ePP030Ha8.8KniO'iQH~e K8n~c5P8TOP8 npoH3BOa~TCSl TYMc5nepoM 52. 

OcHOBHbiQ TeXHH'iQCK~e X8P8KTQPHC~K~ 

npeoc5pa30B8Tenst, nonY'ieHHble e pe3ynbTBTe HCnbiTBHHH 

¢ePP030HaoM
1

, ~M910W~M COoCTBeHHbiH K03$$~UHeHT 
40 MKB/HTn: 

~3M9PHTenbHO~O 

CO CTePlKHeBLIM 

npeoop830B8HHSJ 

-.K03$$HU~eHTbl npeOt5P830B8H~Sl, 8/MKTn: 100; 10; 1; 0 1 1 

-MaKCHM8nbHOe BbiXOaHoe H8nPSllKQH~e, He MeHee, 8: ± 5 

-e~>~xoaHoe conpoT~BneH~e, 0~ 100 

-nonoc~o~ nponycK8HHR anSI M8noPo c~~H8n8 <yp.-3 aE>, ru:o ... 2o, 

-MaKC~M8nbH8Sl CKOPOCTb ~3MeHeHHSl ~3MepSJeMOr'O Ma~H~THO~O 

nonSJ <np~ c~Hyco~a8nbHOM c~PH8ne>, MKTn/c: 

~cneKTP8nbH8Sl nnOTHOCTb WYMOBOH ~HaYKUH~ (B oc5n8C~ 

BbiWe 10 ru>, He c5onee,nTn/ru1
/2: 

-~HTe~P8nbH8Sl HenHH9HHOCTb, He c5onee, % : 

-KoH-rponbHbiH ypoaeHb ec-rpoeHHOPO K8n~t5P8TOP8, HTn: 

-'i8CTOT8 TOK8 B03c5Ylll:aeHHSl. ¢ePP030Ha8, Kru: 

0 ... 200 

70 

20 

0,15 

50 

15 

-¢ePMa HcxoaHo~o eo3c5Ylll:a810WePo H8nPSJlKeH~SJ: -rpey~onbH8Sl 

cl>eppoao~-m paapa6oTaH CTapiiiHM HBY'{HLIM CO"IpYtuf~I<DM 

HeWrpoHHOH ¢"3HKH Oi1SIH T. JleWHepoM ( ~). 
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Jla6opaTOpuH 

•,} 

-nwr8HHe: ': +24B,11mA 

±12B,22mA 

+68, lOrnA; 

H3M9P~TenbHbiH npeo6p830B8Tenb BblnOnHeH B KOHCTPYK~Be KAMAK, 
6nOK 2M. 

8 38KniO'i9H~e 8BTOP BbiP8lK8eT np~3H8TenbHOCTb a8.88c~nbeBy 38 

noCTaHOBKY. 3aa8'i~, T.J1eWHepy <YOIIP> 38 none3Hble 

8.r.Kynuoay ~ C.B.Kyn8P~HY 38 MOHT8lK ~ noMOWb B 

npHc5opa, A8;CePMS'Ir'~HY 38 Y'iac~e B H8TYPHbiX liCnbiTBtiHRX. 

ODcYlll:aeH~R, 

H8n8lKHB8HHH 

J1HTepa-ryp8 

1.CpeacTBa l13MepeHiiH nap8Me-rpoe Mar'HHTHOPO ·nonst. 

JO.B.A¢>aH8CbeB, H.8.CryaeHUoB, B.H.Xopee ~ ap. n: 3HepP~R, 1979. 

2.JO.B.A¢aHacbeB. clleppo3oHaoeble npHoOPbl. n:3HeppoaTOMJ.i3a8T, 

1986 .. 

a.n.KHenno, nH. THTOMHP. 6HOM8~HHTHble ~3MepeH~R. H.: 

3HePP08TOM~3a8T, 1989. 

4.H.H.5!Koanee. OcooeHHoc~ P8oOTbl ¢eppo3oHaoeo~o aaT'i~Ka e 

pe3oHaHCHOM. pelK~Me. reo¢>~3H'iecK8Sl annaP8TYP8, n: Heapa, 

e~>~n.35. 

.1968, 

5.P.5l.6ePKMBH, an5oHa8P'iYK, B.H.clleaoTOe. ¢leppope30H8HCHbiH 
PelK~M B036Ylll:a9H~Sl Ma~H~THbiX MOaynRTOPOB ~ 

reo¢>1i3H'iecKast 8nn8p8-rypa, n: HeaP8, 1972, e~>~n.50. 

6.H.A.8oeeoaHH; 8.H..llPOt5HH, H.AKopyKbB, 

H.H.s:inoeoli. CooCsweHHSl OH5lH, P9-89-846, .llY6Ha,. 1989. 

PYKOnHCb nOCTYnHna B HS~aTenbCKHR OT~en 
13 ~eKa6PH 1990 ro~a. 

11 

¢eppo3oHaoe. 
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