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BBE,l{EHHE 

Upu aaToMaTH'iecKoii o6pa6oTKe KaMepuhlx ·cuHMKOB 
~ H3MeHeHHJI npo3pa'iHOCTH nneHKH B none Ka)J.pa MofyT (:O
, 3.D.aBaTL no:Mexu. 0.D.HaKo npocTpaucTaeuua.ll peKoHcT~PYKUH.Il . 

cne.zioB. qacTHU. Tpe6yeT 6onblliOB T<)'iHOCTH npH H3MepeHHH." 
:Koop.ZJ.HHaT To'leK ua TpeKax. llo:noMy, pa3pa6aTLIBaJ!aa-
TOMaTH'IeCKHe :ycTpOBCTBa )J,n.ll H3MepeHHJI KaMepHbiX CHHM
i<oa, a cxeMax o6~pa6oTKH. Tpe:Koaoro curuana ueo'6xo.D.in.io 
acKmO'IHTb BflH.IIHHe H3MeHeHH.Il ,Poua. · ~ · 

· Bo ~peM.Il ;pa3pa6on(u ~·cnupanhH~oro· H3MepuTeml~ ... a~_ 
J~y6ue 6bin npe~nmKeH' BapHaHT MeTO)J.a/l/, . paCC'iHTaHHOrO 

·• ua TeMH.;Ie ~ ~H3o6pa:>KeHHB ny3hlPbKOB ua caeTnoM ,Poue. 
/BapuauT .D.n.ll caeTnbiX H3o6pa:>KeHHii ny3hlpbKOB ua TeMHOM 

~ ,Poue TaK:>Ke. uccne.D.yeTc.ll/. ' ~ .... , 
· . s- ".CnupanhHOM H3MepHTene" · nono:>KeHIIe ny3hlp:bicoa ~ 

ua TpeKax·. H3Mep.lleTC.Il a· non.llpHldX Koop)J.Hua:ax, npuqe~ • 
,pa)J.HYC ~ R B· npou,ecce H3MepeHH.Il H3MeuseTC.Il. 6one~ 'leM .·. 
B 100 · pa3 ·,2/ ·' 3TO 06CTOJ!TenbCTBO ·Tpe6yeT, 'IT06bl 
KpHBa.ll;nponycKaHH.Il ~·TpaKTa :YCHneHH.Il TpeKoaoro curilaiia 

~ H3MeH.IIHaCb B COOTBeTCTBHH Clpa.D.HYCOM CKaHHPO~aHH.Il,O)J.
HaKO ~ npH 3TOM :lliHpHHa nonoCbl nponycKaHH.Il )J.On:>KHa OCTa
aaTbC.Il ueH3Meituoii. TonbKO TaKHM ~o6pa30¥ Moilrno .ZJ.OCTH'Ib 
npHMepuo DOCTOJIHHOFO OTHOllleHH.Il CHrHana K WYMY BO.BCeM_. 

.· )J.Hana3oHc H3MeHeHH.Il R • 
-·-._·· 
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JIPHHI.(HH PAHOThl 

· Auo,nHLiii TOK 4JoTOYMHO)KJITemi nerxo H3MeH.HeTe.H B niH
poxoii o6nae~H /Ha .n;Ba nop.HAKa/. e eJIH H3MeH.HTb H~np.H::>Ke
HHe Me::>K.D;Y aHO.D;OM _H. noeJie.D;HHM .D;HHOAOM npH yeJIOBHH, qTo 

. HaUp.H::>KeHHe. llHTaHH.H U ak H OeBe~eHHOeTb 4JoTOKa TO.D;a Oe
TI:~.IDTe.H noeTO.HHHbiMH, a aHO.D;HLIH TOK H3Mep.HeTe.H npH60pOM 
e H~~KHM BHyTpeHHHM eonpoTH~eHHeM. Ha puc. 1 npHBe,neua 
3aBHeHMOeT:b' aHO.D;HOrO TOKa OT Hanp.H::>KeHH.H auo,n- .D;HHO.D; 
,nn.H uexoTopLix YMHO)KJITeneii. H3MepeHHe npoBOAHJIOeb npH 
yxa3aHHLIX yenoBH.Hx. KpHBLie noxa3LIBaroT uexoTopoe uaeLI
~eHHe B o6naeTH OTpHUa TeJibHLIX Hanp.H::>KeHHH Ha .D;HHO.D;e. 
3TO 03HaqaeT, ·. qTQ Bee BTOpHqHi.Ie :meKTpOHLI, KOTOpLie 
HenyexaiOTe.H noene.n;HHM AHHO.D;OM~ .noneTaroT .no auo.n;a. IlpH 
yBeJIHqeHHH llOTeHUHaJia .D;HHO.D;a qaeTb BTOpHqHLIX 3JieKTpOHOB 
3a,nep)KJIBaeTe.H B6JIH3H Hero, o6pa3y.H npoeTpaHeTBeHHLIH 
3ap.H.D;. IlpH 3TOM qHeJIO :meKTPOHOB, .D;OJieTaiOJUHX .D;O auo,na 
H3 o6naxa npoeTpaHeTBeHuoro 3ap.H,na, 3~BHeHT oT BeJIHqHHLI 
B: 3Haxa uanp.H:>KeHH.H Me::>K,ny auo.noid. :H AHHO.D;OM. KpoMe -Toro, 
npoei-paHeTBeHHLiii '-3ap.HA enoeo6e'i'Byei 'roMy, qTo· o:ruowe
HHe' elirmi.na ,K wy~y B. a:Ho'.zuioM TOKe· BJ.iwe, 'qeM OTllOWeHHe 
c'arua'na K. WYMY B KaT<)JuiriM:'Toxe.~ B e:B.H3H .c 3THM ~emi
TerlbH·o; qTo6bJ: 'ripH C:BeToBOM noro:Ke. e MOAYJI.HUH~ii B ua
npaBneHHH yMeul.me~:HJI cBeni. · 41oToy:M:H.o,Jrnienb pa6o-Tan .. B 

-. ,. ,, • • ' . ' ,.; ' . J . ~ . • ' ~- ...... .' ;:... ~ ' • ~·· • •. • . • • .. • • • :. ', •. ' 

pe:>KHMe npoeTpaHeTBeHuoro _. 3ap.H,na, B To BpeM.H xax npH 
HMnynbeuoii eBeToBoii Mo.nrji~IiHu :no-r i>e~H:M M€mee'y.zi~6eii. 
~3 puc. ,J ~ax~e BH.n:Ho,· qr~ ynpa~n.HroluHe-·iiahi>~e~~.li Hft-: 
xo~.HTe.H. B pa6oqHx npe.nenax _:HiiierpanLHLi,x 'pnepauHo:~nlbJ:x 
yeHn:IITeneii. · · · · · · · · · · · .. fi: .. 

3aMeTHa.H-pa3HHUa ,06Hap~HBaeTe.H Me:>K,nyyMHO)KJITeJig
MH EMl. 9656A /eM. ·puc. -,1/.· _H ABYMJI. ,npyrHMH THUaMH 
YMHO)KJITeneii. OTHOeHTeJibHO .xpyTH3HLI ·xapaxTepHeTHKH. I a= 

:::;. f ( U. ); qTo ·eB.H3aHO_• e pa3JIH'IHeM B KOHCTPYKUHH ·3THX 
YMHmtdiTeneii. -By,nyqH. YMHO)KJITeneM THna. "::>KaJII03H" ,.EMI 
9656A: 'HMeeT . exopoe"ib uapaeTaHH.H BLIXOAHoro ellruana 
HaMHOrO BLIWe Tpe6yeMOH · AJI.H "CnHpaJibHOrO H3MepHTeJI.H" 
HJIH ll0.D;06HLIX npH6opoB, H ll03TOMY·OH oqeHb y,no6eH B Ka:
qeeTBe ·eBeToqyBeTBHTeJibHOrO 3JieMeHTa ,nji.H TaKHX npH6o
pOB. 
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. ECJIH aHO)UibiH TOK YMH0)1(11TeJIH ITOAaTh Ha BXOA YCHJIH-
·.TeJIH -C :oTpHUaTeJihHOH o6pa THOR CBH3hiO A 1 /puc. 3/, TO ~· 
·Ha BhiXOAe ~Toro ·ycHJIHTeJIH ITOJI}"'HTCH Hanp.Ji:>KeHHe·; npo- · 
nopuuouanhuoe :noM:y T<)Ky. Ecim· 3To si:.IXo.IiHoe IianpH:>Keuue . :~.. . , ,. 
cpaBHHTh C onopHbiM B . CXeMe cpaBHeHHH ·A2, a •BbiXOAHOe . , 

i 
! 

uanpH)KeHHe A2, nponopUHoHaJihHOe. pa3uocTH BXOAHi.Ix ua-
npH)KeHHe, ITOAaTh HenocpeACTBeHHO ·ua ITOCJieAHHH AHHOA, . 
To. oiio. 6yAeT H3MeHHThCH TaKuM o6pa3oM, 'IT06bl aHOAHbiH ' 
TOK Ia OCTaBaJICH ITOCTOHHHbiM H paBUHJICH 3aAaHHOMyonop- ' 
HhiM HanpH)KeHHeM 3Ha'leHHIO. 

·· .EcJIH· ycHJIHTeJIL Al 6y.i\eT niupoKononocHhiM· /Kp.usaH 
npcinycKaHHH B , puc. 3/, a ycu.iJ:uTeJih A2 c 6onee Y3Koii 
nonocoii nponycKaHHH /KpusaH C/, TO nonoca nponycKaHHH. 
sceii cxeMbi 6yAeT ·cooTBeTCTBOBaTh KPHBoii · D, T .e. cooT- . 

.;' 

seTcTBYIOIUHM Bhi6opoM I<pusoii nponycKaHHH ycumiTeJIHA2 

MO)KHO noAaBHTh ue)KeJiaTeJlhHYIO·HHJKO'IacTOTHYro .cocTas-
.:~' 

JIHIOIIlYIO B CHrmLnhHOM TOKe la . ... . . 
... ~ ~.<:~ 

OIITHMH3.A.QH.JJ OTHOHIEHHJI CHTHAJIA. K HIYMY. 

. ·, -

· HanpH>i<euue wyMa ua BbiXOAe ycHJIHTeJIH Al cocTOHT 
.... 

H3. ABYX cocTaBJIHIOIUHX: H3 wyMa. yMH0)1(11TeJIH H co6cTseu;. 
uoro ·wyMa ycHJIHTeJIH. To'IHOCTh ·H3MepeHHH, xoue'IHO, TeM 
JIY'IWe, 'leM BhiWe OOTHOWeHHe CHrHaJia KWyMy·B BbiXOAHOM 
uanpH)KeHHH U A /puc. · 4/. 0Tuoweuue curuana K wyMy .,..· -·~ 
B aHOAHOM ToKe Ia YMHO)KHTeJIHITPHMO CBH3aHo co.cseTOBbiM 
noToKoM,· KOTOpbiii naAaeT ua l}loToKaToA. CHnhH:oe BJIHHHHe 
TaK)Ke OKa3biBaeT AJIHHa BOJlllhl CBeTOBOrO ITOTOKa,:OT KOTO-

_.:poii 3aBHCHT KBaHTOBhiH BhiXOA. BbiCOKHH KBaHTOBhiH BhiXOA . ~ . . 
nonyqaeTCH npH HCITOJlh30BaHHH I}JoTOKaTOAa THUa SbKNaCs •.. ~·: 
MaKcHMYM KBaHTosoro BhiXOAa H MHHHMYM wyMa cosriaAa- ··: ·· 
IQT. Ha puc. 2 npHBeAeHhl KPHBble OTHOCHTeJihHOrO pacnpe-
AeiJ:eHHH 3Hepr~H JiaMIThl HaKaJIHBaHHJl H ra30pa3pHAHOH 
naMnhi c In J - nanonuenueM B 3aBHCHMOCTH OT AJIHHbi 
BOJIHbi, a TaK)Ke OTHOCHTeJlbHaH _3aBHCHMOCTh KBaHTOBOrO 
BhiXOAa H uanpH)KeHHH wyMa yMHO)KHTeJIH <1>3Y;.68 OT AJIHHbi 
·BOJlHhl. 
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rpy6as . OD;eHKa noKa3biBaeT, _'ITO npH HCnOJib30BaHHH 
miMnbi HaKanuBaJIHH noTpe6yeTCH .npHMepHO ,IJ,eCHTHKpa THaH. 
CBeTOBaH MOlluiOCTb, 'IT06bl nony'IHTb TO )Ke CaMOeOTHOIIIe
HHe CHrHanaK IIIYMY, 'ITO H npH HCnOJib30BaHHHra3opa3pH,IJ,
HOH naMnw. · Ha oTHOIIIeHHe cur:Hana K IIIYMY TaK)Ke BJIHseT 
Ka'IeCTBO :meKTPOHHOH OnTHKH Me)K,IJ,y KaTO,IJ,OM H nt!pBbiM 
,IJ,HHO,IJ,OM, KOTOpOe CyiD;eCTBeHHO 3aBHCHT OT Hallpg)KeHHH 
Me)K,IJ,y KaTO,IJ,OM . H ,IJ,HHO,IJ,OM; n03TOMy peKOMeH,IJ,yeTCH 
CTa6HJIH3HpOBaTb 3T,O. Hanps:liceHHe/S/ .· . . . -.-

TaKHM o6p~3oM,_ OTHOIIIeHHe_ curHana K IIIYMY YMH<?)KHTens. · 
onpe,IJ,enseTCH ,IJ,aHHOHOnTH'IeCKOH CHCTeMOH, TaK KaK nOBbi
CHB Hanpg)KeHHe . llHT·a~HH; MO»rn~' .-·yBenHlfHTb, YCHJieHHe H, 
cne,IJ,OBaTEmbHO~ . aHO,IJ,HbiH. TOK. 0,IJ,HaKO . 3TO He yny':IIIIHT . 
oTHoiiieiiB:.s:· 'curHan~. x IIIYMY, nocKonLKy B npou;ecce YMHo
)KeHHH Cpe,IJ,Hee pacnpe,IJ,eJieHHe 3JieKTpOHOB, BLineTalOID;HX H3. 
l}iOTOKaTO,IJ,a, He ·H3MeHHTCH. 4»0TOYMHO)KHTeJib HBJIHeTCH 
H,IJ,eaJibHbiM IIIHpOKOllOJIOCHbiM YCHJIHTeJieM, T .K~ ,IJ,JIH Hero 
npOHJBe,IJ,eHHe K034J41Hu;HeHTa YCHJieHHH Ha IIIHPHHY llOJIOCbl 
yBenuqumie'fcs npH yBemilfeHHH ycuneHHH. HanpoTHB, · ,IJ,ns. 
HOpMaJILHOro yCHnHTeJIH npOH3.Be,IJ,eHHe K031}ii}IHD;HeHTa ycH-

, .-
neHHH Ha IIIHpHHy nOJIOCLI HBJIHeTCH llOCTOHHHLIM, H YBenH
lfeHHe IIIHJ>HHbl nOJIOCLI B03MO)KH0 TOJILKO 3a C'leT yMeHb
IIIeHHH K031}ii}IHD;HeHTa YCHJieHHH H o6paTHO. Yn'y1fiiiHTb OTHO
IIIeHHe CHrHana_K IIIYMY, TaKHM o6pa30M, MO)KHO nHIIIb nyTeM 
ynyqiiieHHH on!HlfeCKOH CHCTeMbl HJIH nyTeJd yBeJIHlfeHHH 
CBeTOBOH MOiiuiOCTH HCTOlfH~Ka CBe_Ta. 

. Hanps)KeHHe IIIyMa 6Hnonsp8oro KpeMHHeBoro .;paH3Hc
Topa B cxeMe. c o6ID;HM 3MHTTepoM 3aBHcliT o:T '.i:\Byx Benu
lfHH 141, a· HMeHHo: (n 3MHTTepHoro TOKa· :H- BHyTpeH¥ero 
conpOTHBJieHHH HCTO'IHHKa CHrHana. MHHHMaJILHble,3Ha1feHHH 
HanpH)t{CHHH WyMa pacnOJIO)KeHbl B 06JiaCTH. MaJibiX, _20-
30 MKA, 3MHTTepHbiX TOKOB; H BHyTpeHHeM conpoTHBJieHHH 
HCTOlfHHKa· clt:rHana OKOJIO 10-30 KOM. 3THM Tpe6oBaHHHM 
COOTBeTCTByeT pe:>KHM BX.O,IJ,HO~O . KaCKa,IJ,a onepaD;HOHHOrb 
YCHJIHTens TIIna 1 YT402. . . . . 

. 3MHTTepHbiH TOK BXO,IJ,HOrO KaCKa,IJ,a HHTerpanLHOrO one
pau;HOHHOrO YCHJIHH~JIH· MO)KHO BapLHpOBaTb . B HeKOTOpbiX 
npe,IJ,enax nyTeM H3MeHeHHH HanpH)KeHHH nHTaHHH. 
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CoBpeMeHHble THnbl.,HHTerpanLHbiX ycHnHTene:ii c TaK 
Ha3biBaeMbiMH cynep6eTa.; Tpailiu'cTOpaMH . HMelOT 'CO'OTBeT
CTBeHHO MeHbiiiHe TOKH B pa60'IHX TO_lfKax..··';/· 

OIIHCAHHB COCTABJIBHJihiX CXBM 

KaK y)Ke 6Lmo flOKa3aHO,HHI}iopMaD;HH Ha nneHKe ·npe,IJ,
CTaBJieHa B BH,IJ,e TeMHOro H306pa:>tc'eHHH ny3blpLKa Ha'-cBeT
JIOM l}ioHe; IIo3~0MY l}l()ioyMHO)KHTenL nocTOHHI~o'oc'BeiD;aeTcs, 
H CBeTOBOH. nOTOK yMeHbiiiaeTCH TOJibKO npil· npOXO)K,!J,eHHH 
H3o6pa:>KeHIIs .riy3i.Ipl.xa.: )l;ns TaKoro pe)Kiii.ia 'pa6oibi H3ro
TOBHTenL. 3a,IJ,aeT, MaKCHMaJILHbiH aHo,IJ,Hblii TOK YMHO:>IOITe.Jig. 
Ia -MaKe: : · = 50 MKA; .IIpu npe,IJ,nonaraeMoM100.:KpaTHOM 
H3MeHeHHH nrro:rHoCTH l}ioHa_.aHO,IJ,HLIH TOK 6y,IJ,eT H3MeHHTbts 
or 50 .IJ.o.0;5. MKABHe H3o6pa>KeHIIsny3blpbKa. K 3TOMy TOKY 
I~ ,IJ,o6aBnseTcs H3MeHeHue aHo,IJ,Horo ToKa'.Ma;Bbi3BaHHoe 
H3o6pa)KeHHeM ny3blpLxa. IIpu 3TOM ·Mo,IJ,ynsu;us cBeTa, 

'· Bbi3BaHHaH:H306pa:>KeHHeM ny3blpbKa B'CBeTJIOM HnH TeMliOM 
OKpy:>KeHHH,B: nepBOM npH6nu)l(eH:uH paccMal'pHBaeTCH O,IJ,H.: 
HaKOBOH/5/. . · • · '· · · . ·.. . . . . , . 

IIpuHU:unuanLHaH cxeMa APY noKa3aHa Ha puc. 4. Pa6oTy . 
CXeMbl ·Mo>lrno npe,IJ,CTaBHTb .CJie,IJ,yJOID;HM .o6pa30M: 
ecnu, HanpHMep, TOK I yMeHLIIIaeTcs·_Ha Bxo,IJ,e ycHnHT.ens • a . . . . . 
A1, TO 3THM Bbl3biBaeTcH pa.36anaHc Ha BXO,IJ,e cxeMbl'cpaB-
HeHHH A2, Ha :BbiXO,IJ,e KOTopoiiycTaHaBJIHBaeTcs ~aKCHManL
Hoe oTpuu;aTenLHoe Hanps>KeHue. ToK nocne,IJ,Hero ~HHO,IJ,a . ~ . . . . ~ " 
pacTeT·H nOJIHOCTLIO npHHHMaeTCH aHO,IJ,OM, KOMneHCHpyg 
3TOT pa36anaHC ,IJ,O TeX nop; noxa pa3HOCTb BXO,IJ,HLIX H8.npg
:>KeHHH Ha A2 He cTaHeT paBHoii Hymo. Ha'IHHaeT pa6oTaTL 
3aMKHyTaR. CXeMa: perynHpOBKH, H aHO,IJ,Hblii .TOK npHHH~iaeT 
npe:>KHee. 3Iia.,qe'Hue~ · Ec.Jiu yBenuimTL ycuneH:Ue yMH:mirnTens 
yBenuqeiiue:M· "IIanps)l(eH:u's nu1-aHii's :imli yBenHlfHTL aHo.ziHblii 
TOK YB.enu-.le:riHe:~.f-CBeTOBOrO nOTOKa, TO' 3TH H3MeHeHHH 
BOCnpHMYTCH npocTpaHCTBeHHLIM 3apH,IJ,OM nocne,IJ,Hero ,IJ,H
HO,IJ,a. MaKcuManLHblii iiOciosHHblii iox .liiiHo,IJ,a B 5·o :MKAnpu 
3TOM COCTaBJIHeT BepxHHH npe,IJ,en'. TaKHM )Ke o6pa30M Bbl- · 
paBHHBaroTcs He TonLKo xone6aHuJiaHo,IJ,Horo TOKa, H:o H ;ipe:iil}l 
ycHJIHTens Al. /HanpuMep, TennoBoii, BpeMeHHoii H T • .IJ.;/; · 
BbipaBHHBaJOTCH xon.e6aHHH, Haxo,IJ,siD;Hecs · B nonoce nponyc-
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-~·:HHH ycunui;nH A2._. B~~ cocTa~n~IOIUHe· c ~on'LDIH~~· 'Ia~: 
· .:· TOTaMH, K KOTOPLIM npima.IJ,ne:>KHr:·TaK)Ke H curHan, lie BblpaB-

7 • - - - • . ~. . 

·HHBaiOTCll. . . .• . .:·'' .. 
Heo6xo.D.HMO, 'IT06bl KOHeu nonocbl npoiiycKaHHH ycunu

TimH .A2 /KpHBall C Ha pUC; 3/ H. Ha'lano. IIOllOCLI .CHrHana 
6blnH pacnono:>KeHbl . .IJ.OCTaTO'lHO .IJ,aneKo .D,pyr· (>T .IJ.pyra TaK, 
'1To6w, yMHo:>KliTenL .Bo :BpeMH rrpoxo:>K.IJ,eHHH curHana c rry-
3blpLKa clJaKTH'leCKH . pa60TaJI C IIOCTOllHHbiM Haflpj{)KeHHeM 
Ha .IJ.HHo.zie. KpuBaH rrpmiycKaHHH THrra · C I CM. puc. 3/ co-
3.D.aeTcH ·BKlliO'leHHeM IIHK- .i\.eTeKTopa rrocne ycHnHTenH A2 • 

HaKOIIHT~llLHLIH . KOH.IJ,eHca TO~ :noro IIHK- .IJ,eTeKTOpa:.· pa·3~ 
pH:>KaeTCll TOKOM, IIpOIIOpUHOHaJILHLIM pa.D,Hycy. :TaKHM 06P.a-
30M .IJ.OCTHraeTcH 'rrepeMeHHaH BepxHHH x:paHHU:a rionocbl A2; 
'ITO orrpe.D,enHeT orrni:ManLHYIO cPHHLTpaumo HH:>KHeii rpaHHULI . 

\CHrHana. '<l>HJILTpaUHH IIOMeX,. 'laCTOTbl KOTOpbiX BLIIIIe CO-: . 
.D,ep>KaiUHXCH-B ·cHrHane, ocYJUeCTBnHeTcH ycHnHTeneMcPHnLT
pa c rrepeMeHHoii qacToToii ·cpe 38., pacnono:>KeHHbiM BHe 3Toii 
3aMKHYTOH CXeMbl perynHpOBKH H 3.IJ,eCl. He paCCMaTpHBae-
MbiM. 

YcumiTenL A'i pa6oTaeT rrocTOHHHO BHe nHHeiiHoii o'6nac- · 
· TH, TaK KaK HaiipH>KeHHe wyMa Ha~:BbiXO.IJ,e Al 'Bbnlle,.'leM. 

o6nacTL yripaBneHHll --A2 fpuc. 6/. llo3TOMY 'laCTOTHail xa
paKTepHCTHKa··caMoro ycHnHTenH A2 3.IJ,ecL He HrpaeT ponH . 
0H pa6oTaeT KaK BhlllpllMHTenL .H He BllHHeT Ha CTa6Hni.-. 
HOCTL cxeMbl perynupoBaHHH. 

Koli.IteHcaTop IIHK"' .D.,eTeKTopa ;3apH:>KaeTCH .no rrono)fm
Teni.Horo·~MaKCHManLHoro HarrpH>i<eHHH ·· wyMa, o.IJ,HaKo 3ro 
3aBHCin· 'oT rrnoTHOCTH. HMIIynLCOB: B WYMOBOM / CHrmi.ne. 
llepexo.IJ,HOH . rrpouecc cxeMbl APY rrocne B0.3.IJ,eii.CTBHH -Ha 

+~· 4ioTOYMHo)trnTenL .. CKa'lKOM OT CBeTnoro K-TeMHOMY orrpeJteng-· 
eTCH TonLKO. ycuniiTeneM Al. EcnH ·. cHrHan He.B03BpailiaeTcH 

.; . .: .. - .·• .-' . . 
.IJ,O .Ha'lallLHOrO ypOBHll, 'TO HaiipH:>KeHHe .IJ,HHO.IJ,a yMeHLWaeTCll 
C IIOCTOllHHbiM BpeMeHeM IIHK- ,neTeKTOpa .D.O . TeX IIOp~ IIOKa 
Ha ·BbiXO.IJ.e Al He BoccTaHOBHTCH H:a'lanLHblii ypoBeHL/llocne 
3Toro cxeMa perynHpOBKH ycHneHHH OIIHTL cne.D.HT 3a xone-
6aHHHMH· clloHa. He.IJ.OCTaTOK 3Toii cx.eMbl rrliK-:.JieTeKTopa , 
3aKmoqaeTcH B TOM,'lTO.MeHHIOIUHHCH c pocTOM pa.D,Hyca TOK. 
pa3pJI.D,a KOH.IJ,eHCaTopa•:/ pUC. 4/ BllHlleT ·Ha ypoBeHL BbiXO.IJ.-. 
HOrO Haiipll:>KeHH,JI, :T .K~ 3TO H3MeHeHHe . .BHOCHTCll B CXeMy. 

'II . 
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perynHpOBaHH.R B CaMOM KOHne nenH, 3MliTTepHI.IH ITOBTOpH
Tenh ·ua TpaH3HC_Tope Tl ocna6m1eT 3TO anii.RHIIe B 20- 30pa3. 

CTAHHJlhHOCTh CXEMMABTOMATHqECKOH 
PEFYJIHPOBKH YCHJIEHH.JI 

Kax Y*e ~Ka3biBanocb a npe.IJ;LI.IJ;YJne·ii rnaae, nepexo,IJ;HLie 
nponeccbl H cTa6HnhHOCTh cxeMbl APY onpe,IJ;en.RroTc.R, a oc
HOBHOM, napaMeTpaMH ycHnHTeng A1. 

· OnepanuoHHLiii ycHnHTenb 1 YT402 I A11 He HMeeT 
BHyTpeHHeii 'laCTOTHOB KOppeKnHH, IT03TOMY npH HCITOnb30Ba
HHH ero C OTPHUaTenbHOB o6paTHOB CB.R3b10. He06XO,IJ;HMbl 
KoppeKTHpyw~nue nenu, no,IJ;aan.RIOinUe Kone6aHH.R Ha aepxHeii 
rpaHune qacToT. llpuMeHeHHe KoppeKTHPYIOinHX neneii, npe.IJ;
naraeMLIX H3rOTOBHTeneM, He IT03BOn.ReT ,IJ;OCTH'Ib .BLICOKOB 
CKOpOCTH H3MeHeHH.R BLIXO.IJ;HOrO Hanpg)KeHH.R, KOTOpag Tpe-
6yeTc.R· .IJ;n.R "CnupanbHoro H3MepuTeng". Heo6xo.IJ;HMO 6wno. 
H3MeHHTb KOppeKTHPYIOinUe nenO'IKH TaK, 'IT06LI OHH rapaH
THpoaanH CTa6HnbHOCTb CXeMLI H O,IJ;HOBpeMeHHO ITOBbiWanH 
Ha· ITOp.R,IJ;OK CKOpOCTb H3MeHeHH.R BLIXO,IJ;HOrO Hanpg)KeHH.R. 
CTeneHb ·o6paTHOB CB.R3H, KaK H3BeCTHO, OKa3biBaeT BnH.RHHe 
Ha Bb160p ITOCTO.RHHOB apeMeHH KOppeKTHPYIOinHX neneii •. 

3KcnepiiMeHTanhHbiM -no.IJ;6opoM RC -neno'leK 6~a~no ,IJ;o
CTHrH~To yaenH'IeHHe CKOpOCTH H3MeHeHH.R BbiXO,IJ;HOrO Ha
npg)KeHH.R npuMepuo a 20 pa3 npu ycTOB'IHBoiipa6oTe _cxeMbl. 
3Ta KOMneHcanu.R, O.IJ;HaKo, He pacc'IHTaHa Ha·xy.IJ;wue cnyqau, 
no3TOMY ueo6xo.IJ;HMO uccne,IJ;oaaTb ero nepexo,IJ;Hblii nponecc 
nocne CKa'IKoo6pa3Horo ao36y)K.IJ;eHH.R ycunuTen.R. 

PE3YJihTAThl HCIIh/TAHHH · 

~ng npoaepKH pa60TOCITOC06HOCTH npe.IJ;naraeMOB CXeMbl 
APY 6~a~nu npoae.IJ;eHbl HCDbiTaHII.R H CH.RTbl xapaKTepHCTHKH 
CXeMbl·Ha.cnenuanhHOM CTeH,IJ;e; IT03BOnJIIOineM 'HMHTHpOBaTb 
100-KpaTHoe· H3MeHeHue·- ocae~neHHOCTH' liJoTOKaTOAa «1>3Y 
H MO.IJ;yn.RnHIO CBeTa 'B HY)I(HbiX -ni>.e.IJ;enax'':; no· aMITnHTy.IJ;e 
H 'laCTOTe. · 

",,,c 
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Kpuable ·I puc. 51 noKa3hiBaroT, 'ITO npu aMnnuTy.IJ;e 
BbiXO.IJ;Horo curHana 1,5 + 3 B,. 'ITO anonHe .IJ;OCTaTo1mo ,IJ;n.R 
cxeM ,IJ;anhHeiiweii o6pa6oTKH curHana, H3MeHeHue ocae~neH
HOCTH «1>3Y Ha .IJ;Ba nop.R.IJ;Ka KoMneHcupyeTc.R cxeMoii APY 
co 3Ha'IHTenhHhiM 3anacoM no perynupoaaHHIO. 

Hoable · nenu Koppexnuu onepanuoHHoro ycunuTeng 
1 YT402 I A11 no3aon.RIOT .IJ;OCTHrHyTh cxopoCTH HapacTaHH.R. 
BbiXO.IJ;Horo curHa.Jia 2 B/MKCeK • • _-

. Ha puc. 6 npe.IJ;ci'aaneHbl ocnunnorpaMMbl BlcieocilrHanoa 
B KOHTpOnbHbiX TO'IKaX ~PY. · ···. 
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