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KaK H3BecTHO, npH pa6oTe c neTeKTopaMH SinepHbiX ttaCTHU acerna 

·· · . HMeeTCSI HeKOTOpaSI BepOSITHOCTb TOI'O, 'ITO CHI'Hanbi 6ynyT OOCTynaTb Ha 

• ilxon H3MepHTenbHofi annapaTypbi ttepea HHTepaanbi ape~eHH, MeHhWHe, tteM · 
' ·.. . 

.9TO 'Heo6xonHMO nnSI o6pa6oTKH Ka*nOI'O .H3 HHX. npH 6onbWOH 3arpy3Ke 

f'T.H Hano*eHHSI HMnynhCOB Bbi3biBaJOT 3HatJHTenbHbi9 HCKa*eHHSI peaynbTa-
1 
TOB H3MepeHHH. norpeWHOCTb B TaKHX ycnOBHSIX MO*HO CyiUeCTBeHHO yMeHb

WHTb0 npHMeHSISI 6noKHpOBKY axona annapaTypbi Ha apeMSI o6pa6oTKH c'Hr-
/1 I . . . · · . . · ., . . 

HanOB .• .llnHT9f!bHOCTb. 6nOKHpOBKH non*Ha 6biTb He M9J{bWe, tteM MepTBOe . 

· .BrJ9MSI. aaiUHIUaeMOH OT aarpyaoK annapaTypbi, a BpeMSI BOCCTaHOBneHHSI· 

'6nOKOB, o6ecnettHBaJOIUHX STy 6noKHpOBKy, non*HO 6b!Tb MHHHManhHbiMo 

8Toro MO*Ho no6RTbCSI, HcnonhaySI PM cxeM l}lopMHpoaaTenen c HY-

.. neBbiM BpeMeHeM BOC<?TaHOBneHHSI. 
121 

T{mrrep C HyneBbiM BpeMeHeM BOCCTaHOBneHHSI ·BbinOnHe.HHbiH 

Ha TyHHenbHOM .nRone •. .llnRTenbHOCTb BbiXOnHOI'O HMnynhca ero onpenenSieT

CSI ytteTBepeHHOH nnHHOH aanep*KH, H09TOMY HCnOnb30BaHRe 9TOH CXeMbl 

nnSI. I}JopM.HpOBaHHSI nnRHHbiX HMnynhCOB conpSI*eHO C npeonone!IHeM 3HattH-: · 

,.,; ·'.TenhHhiX KOHCTPYK.THBHbiX T{lynHocTefi. 

: :·l .. Hncn~~Top · nano*eliHSI HMnynbco~ Ha cna/
31

, paapa6oTaHilbiH nnSI ·~ 
. CUCTeM. C I}JopMHpOBaHHeM CHI'~anoB Ha 

> • > 

' ' ,' . 

xonHOI'O. HMnynbca KOTOpbiX CBSI3aHa onpeneneHHOH 3aBHCHM,O,CTbJO C. aM- • 

3 

. \ 

:l' 
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·.:·' ~OpMHpOBaTenh C nocneaoBaTenbHbiM BKniO'leHHeM OllHOBH6paTOpOB ''· · 
:.~:'."" ... . - '\, ~ ' ... ,.· ·t~· _·.{·· ~~ .. ·' .. 

•'· 
anHTenhHOCTb HMnynbCOB Ka*llOI'O H3· KOTOpbiX•paBHa· nonOBHHe. anHTenbHo- .'. 

~. '" . . . - ' 

·. cTn:. BhiXonaoro HMnynhca 4JopMHpoBaTenn. Ynpomeaaa.H 6noK,..cxeMa, ero 
. ~ ' .: ' . ' . ' . . ' . ~ 

: noKaaaaa ila puc.· 1. 3anycKaromuil: HMnynhc ~onaeTcH aa BXOAHoil: KaCKan 
~: •. • • • ,.: • • ~ I • ': • 

' .BK~ 4Jop~upyromuii ~ro no aMnnu~yne: aaTeM STHM .• HMnyribcoM aanyc'iaeTc~ 

oi::ui?Bn6pa.Top OB.
1

, a aanHHM pP~HTOM, HMnynbca noc~enaero - onHoBH6-

'· .'.paTo~ OB2 ~ · BhiXO·ll~hH~·· HMnynb'cbi o6oux o~HOBH6paT~~oB .'lep~a cyMMaTop ;.~ 
c nonaroTc:H Ha Bb!XOll 41 op,MHpC>BaTen.H •. H enocTaTKOM. cxeMhl 5IBnSieTC5I. TO, .. ·, ' . ~ . 

'• 

.·· 

-~~. ,. r ; 

·-~ :.!· 

.... ~. 

;.· ,.-
'1~0~ Bb!XO.ciHoil: HMllynbC ee HCKa*eH Bb!pe30M Ha nnoCKOil: BepillHHe1 COCTBB_; 

·, nsrn;IUHM HeCK~nbKO aeC.HTKOB Ha~oCeKyHll, na~e . npH i ~pHM~HeHHH CaMh~i .. , .. ., ~ . t 
•, i 

6hiCTpbiX TpaH3HCTOpOB. 3TOT Bbipea nonyqaeTC.H ~e*llY KOHUOM HMllynhca .... -,f 

nepBOI'O OllHOBH6paTopa H Ha'lanOM; HMnynbca BTOpOI'O. . ,· . , 

-~'!· 

-·~ . . . . . . . . . . . . .. ·' ·{· ... ·I 
B 'HaCTOSIIUeil: pa6oTe OllHCb!Bae~CSI 4JopMHpOB~T~n~ 'c napann~nbHbiM ~: ·:, . .-·~··:·, .. ' •· 

BKniO'leHHeM OllHOBH6paTOpciB 1 BpeM.H BOCCTaHOBneHHSI KOTOpOI'O TO)!{e p~BHO l ... · . t . 
,·.··~r.\.· :: 

.. ; / l 
aynro. : •,, 

·EnoK-cxeM:a' cpopMupoBaTenn npnBeneaa Ha ·puc •. 2. B~~ac:K~ne aanycKa 

· ~~ · · K3 Bxona~Ie H.Mnyiibchi npoxonnT TaK; :~fo · aanycKaroT ona?Bn6pa;opbi . OB 
1 

,,. 

' H OB2· no O'lepenH. BbiXOllHhiMH H~nyribCaMH. OAHOB~6paTOpOB nepeKniO'la~ 

. ·~TCSI 6ucl-a6HnhHhiil: Tpurrep ET, KOTOphiil: ynpaBn.sieT· l{~CKaAOM aa:nycKa; · '· · 

-'l 

-· ... ' 
' . ~- J ' 

.,_.I-~ ' • . . I 
~- p ~-: 

: Ka)!{llb!il:' H3. onHoim6paTopoB. Bb!llaeT HMnynhc, perynupyeMb!H no nnuTenb-
' .. . . . ·. ,•. . . _:: . I 

HOCTH B mupoKHX npe~:.nax n nocTynaromuil: 'lepea cyMMaTop C Ha BhiXon. . .' : A/j 
OpnauunnanbHan cxeMa ¢opMHpoBaTen.H noKaaaua Ha· pnc. 3. Bxonaoii,'· · ,·:: .. . ' . . ., .. '. ·~· .. ·:'1· 

nMnynbc · nonaeTcn aa · ToKo~biil: Knro'l T 
1
-T2··· a .c ero Bbixona .~epea ~ar.m~·~. 

. Te~~hlft noBTOpHTe~ T 3:·-~ Ha ~aTOllbl AH~A~B nl' H ~· Ha KaTOllbl ~S,TH~ ,. 
• .nnoi:toB 'lep~a conpoTuaneHH.H • R3 5 u: R36 ; nonaJbTc.H TaK*e aanp~~Hu~ . 

c. Ko~n~KTopoB TI?aa·aucT,opo~ T 11 u. T 
12

,•:o6paayromnx 6uc;a6unhu~in>pnr-) 
~ep. ·Ypo~~Hb 9THX HanpSI)!{eHHil: Bb!6paH T~K1 .iJT~6hi OllHH ~; llHOi:\OB 6~m 

··· OTKph~~·:. a i:tpyroil: ~· aaKph~T~. 3anycKaiOIUHii. HMnynhc npoxonn~. qepea OTKphi- , .. 
• j ' - ' ; - ·~ • • ' ' ,. -

Tblil: ·anon .. H aanycKaeT ?llHOBH6pa-r.o:P, Bxon KOTopo~b. coenuaen 'c ero aao-

llOM. 
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·.Puc. 1. EnoK-cXeMa 
onHOBH6paTopoa. BK 
C - cyMMaTop. 
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4JopM.upoBaTenn c nocnenoBaTenbHhU 
- Bxonaoil: KacKan, OBi H · OB2 - o 
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' . •' ... ·./4/ '.~, '!'.•' 
B:eM OllHOBH6paTOpOB ·,, ' .(.'y,c':' 

: < • • ~·: • - ' • ' •• • 

3: noiJOBHHe· nnHTenbHo- ·: ··. 
l ',. 

ast 6noK~cxeMa, ero · 

~ Ha axonaoif . KacKan ·· ! 
: 

~Mnynl,coM sanycKaeTcst· :. ·,. '. cnenaero - onaosn6-
:--· 

)POB. qepea cyMMaTop '> 
~~ - ' 

! C~eMbl ·~ SJBliH9TCSJ' TO, 

ICKOH ,BeplliHHe, COCTiiB..: .. 
'>!. •' ~ 

1KllY KOHUOM ,nMnynhc;:a . ' 
·" -.:;.. 

•' :-I 
~nh c nap'ann~nbHblM · ·· · .. ' 

;' 

. \ ~ 

1 ... . · /.'' •f'.,. :t.. '" 
2. s:~ac~H:ane stmycKa· ?:\-, ·ll(,:: • 

KOTOP?t'O TOme paBHO, .' .. 
' t . ' .. ·,. 

r onaoBn6p~;~pbi OB ~ ··~ .. :(: 
5pa;o~oB nepeK~IOtJa,..1 ~ :· . .,,• .. : j 

< ••• • • • 

K~cia'noM aa:nycKai · 

tpyeM,hiif no minTenb

MMaTop C ·~ Ha Bhixon. 

a a,a · pnc. 3 •. Bxonaoi{_; :: · 

, Bbixona ~'~epea ·~~ SMHT·;.; 

KB TO.Qbl . ::lTHX .. 

' TaKme Hanp~meaii~ 

'; ... 

<:1 .. . , . ~ 
1\ ~~-.' 
,._·. 

' ,'·· . 
• . • I 

.,.,_ ....... 1' 
ic 6n~·;a6nJllia~ia. ;pnr- :·, ·• ' li 

. ~ . 
>nna na nnoi:toB ~~m ::: . ·j 
ripOXOllHT 'lepe3 OTKpbl-

·' 
coennaea~c ero aao-

-;,. 

·, 

t•! 

'. 

. . 

' ~ ' 

8xoa 
082 

: ., 

8K. 081 

c 

Pnc. 1. EnoK-cXeMa q,opMnpoBaTenst c nocnenoBaTenbHb!M BKniO'IeHHeM 
onHOBH6paTopoB, BK - Bxonaoif KacKan, OBi H · OB2 - onaosn6paTopbi, 
C - cyMMaTop. 
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. · :.'r.: 01lHOBH6p~To_p: 0:(31 · nocTpo~H,'H~ ~~aHaacTopa~ T 
4 

H 

:-.: ; ? ~-~IHTTepH~H . CBSI3biO. nimTenbHOCTb; HMITY!lbCa OllHO'BH6pa 

:.'OilHO H3 4JHKCHpOBaHHbiX aHa'leHHH ·(lBQ·, 350, 800. ~nH 1601 

·. ; ':.n~eMb!X BEmH;HHaMH eMKOCTe'ii c 3- c 6 0TpHUaTenbE 

.• ~.-!· ........ ·~o 

... ; ... ~' :.r.t ··::- -!. 
!' ~ • 

'~?e';~SI. C K.Omi~KTOpa':r 
5

- 'ie~e3 :3MI_IT:r:_epHbiH ITOBTOpHTe~ 
'}t ()• nocTpoeHHhift ~o c¥~Me c: o6m~ft ··6aaoif, . H~ BbiXOil 

AHanorH'iH~ pa6a';a~T BTopoif OllHOBH6paTop OB
2
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; . BpeMSI soccTaHosneHHSI KmKilOI'O· H3 OllHOBH6paTopos 
• . . ;. . ' l. • : .~ . . 

cxeMe cocTaBnSieT 0,6 llnHTenbHocTH Ji'x BhiXOilHhix· HMnyn 

l1MnynbCbi c BbiXOilOB OllHOBH6paT.OpOB n.Oila!OTCSI, TaK: 
• • > ' ,. • " • •• 

,, >.}~c~a6~nblWI'~· ;x:p~rrepa,_ ynpa~n-SIIOm~r~ AHO~BMH nl H' n~ 
-.~':~.·-_·,~,;·~~ •.· ~aTop~~ C·:_~s H C 1 ~ .• llepeKnro.JeHHe ~pHrr~pa.·Bbi3hiBae1 
. • .· · •. · :. '.llenH. aanycKa c· OllHoro OllHOBH6paTopa Ha llpyroif H. TeM· c 

.. _. ··{-. ~;t,.•·. .. •'.f. • • ' ' ' 1 

1. •. ,._ • HyiO pa6oTy HXo ..... ' •.. ·, ... ,. _, 
'_,< T ' 

AMnnit:Tylla BbiXOilH()rq HMnynbca pasHa 20 Ma • 

. \. ·.,~ llpH. yMeHbiiieHHH nepHOila aariycK_ aromHx HMiiynbc~~~ T 
~ - . . . . 

.t 
.. J~ 

Me)!{llY OTilenbHbiMH BbiXOilHbiMH HMITYnbCBMH yMeHbiiiaeTCSI 
. ' :·. '< 

. ' ':f, p~BHOM .llnHTenbHOCTH · Bb!XOilHbiX HMnynbCOB1 • Ha BbiXOilE 

. ' '• ,;· .. ; :_~· .. · ·'~ 
P1w. 2 • .:BnoK-c~~Ma 4JopMHposaTenSI c napannenbHhiM BKmo'leHH~M .'ollHosil6- : .'~:;··.' .· >~ 
paTopos'~ K3 - KBCKBil aanycKa, OBl H OB2 - OllHOBH6paTOpbi, ~T - 6H~ ': '.~:: ·:~·,:: .· • 

-~ 

nHBaeT~SI noc,TOSIHHhiH noTeHliHan, paBHhi,if aMnnHTy}le nocm 

.. Bn~K-:cx'eM:a 'armapaTyjm .llnSI npoBep~-~ lleHCTB.HSI '6no 
'f . . ' • - ·:. • 

,:; 

CTa6HnbHbiH TpHI'I'ep, C ":" cyMMaTop.. '· ~: .·.( -:~:~·· 
·:: ~ • ~ r, ~l •• ' 

'• • I • 

·~.: ' ... ' "":' < ..... ~ . 
' ' ·'·l A:. : ... , 

- '" :-:.. 

Horo cneKTpoMeTpa npH pa6oTe. ero. 'B ycnosriSIX. 6onbmHx 

lleHa Ha PHC. 5. 
/~ ', t• . 

,.·,. 
' ·'. 

HaMepeH:~si noKaaanH·, '_lTO c~eMa 6noKHpyeTc.si qepea 

np~XOila HMITynhca· Ha BXOil CXeMbl 'ccmnalleHHH.; 3To: BpeMSl ..... ,.. . \ . . . ; .. , .. 
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,npOXO)!{JieHHSI. CHI'Hana trepe3 neTniO 6nOKHpOBKH, COCTOSilltYl 

. . ~~ ' 

· coBnalle~Hif, paaseTBHTeiiSI ·II ~opMH~~BaTenSI HMnynbcos 61 . ~ . : . . . . ' 

·, PeaynbTaThi HCITbiTaHHH speMeHHoro. cneKTpoMeTpa n]; 
.' .' I "- • • ... ,- . 

.40 KI'U '6ea 6noKHpOBKH it: c 6noKJipoBKOii: noKa3aHi.I Ha. pHc 

H3 pHCyHKa,. Ot:CYTCTBHe · 6nOKHpOBKii Ha apeMSI o6pa60TKH. 1 
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··.·.: · ;} ' ._: 0aHos~6paTop: OI3t· nocTpoeH,-Ha ':PaH~acTopax T 4 n: T 

5 
no cxeMe 

". · c aMn:TTepHoii caSiabro, .Unn:TenbHOCTb•. n:Mnynhca oaaoan:6paTopa··npn:Hn:M~eT· · . ' . . ' ,. . 
·,;oaHo n:a .PnKcn:poaaHHbrx aHati:eHn:fi ·(15a·, 350, aoo:nnn: 1600 M:.c.eK), onpe~e;.. 

. .. •. ' • • ~- • • • . ..... ·,. 7 

' :nHeMbiX simH'IHHaMn: eMKocTe·il: .c 3 .:... C 
6 

• Ol-pn:uaTenhHbiil: n:Mriy_nbc no.;:· ., . . ' ' . 

'~.~e~cg c K.onn~~Topa' T 5- qe~ea aM~Tt:epH:brii:' noaTopn:Te~ T 
6

. n: CYJ'.;fMaTop-

. ~T·10 , nocTpoeHHblii: ~o cxeMe ?, o6m~~- ·'6aaoii:, • a~ Bbixoa ¢op.Mn:poBaTeng,;.: .· 

AHano!"H'IH~ _pa6dTa~~ BTopoil: oaHoan:6paTop OB
2

• . . : .. 

BpeMSI ~occTaHo~neHHH KmKaol"o n:a oaEio~!."6paTopoa B onn:ca.lm~il:\ 
,, , , • cc·t CXeMe COCTaBnSieT 0,6 ann:TelibHOCTH HX BbiXOaHbiX' HMnynbCOB,, 

' .. : . .. :~,;('·: .:·:~·:: ' IIIMnynhCbl c Bhixoaoa oaHOBll:6paT,OpOB noaaiOTCSI '.TaK~e Ha. BXOabi 

·.·:· ti: ,, .. · .·· .·· ;·:::~flcTa6~nbliOI'~· ;r.p~rl"~pa~. ynpa~~-HIOIUel"~ :OiloaaM~ .n
1 

n: · .n2, qepea K~Haeli-
8~ixoiJ ·;! .: .'J .. '/· · .. ~~.·_.~.·._ .. ~·. ·.· ... caTbpbi C·'~s H c 19 llepeKixro<ieHn:e .rPHI'I'~pa Bbi3biBaeT· riepe~~IO'Iea.He ' 

. . ,, • . ',~em{. 3anycKa c · oaaol"o oaHoan:6paTop.a Iia .apy~oil: n:. TeM caMbiM nooqepea-

~::~£'., 
1 

: , 1 .,... Hyro p~6oTy n:x. • . 

(... npu' yMeHhme~HH ~9PH9Jl8 .. sariycKaiOiitHX H~nynhCoa T npoMe>KyTOK 

'./: ·. Me:lKay o;aen~HbiMH ~biXOaHbiMH n:~nym,caMH y~em:.riJaeTCH {pn:c, 4a).:'n: npn:· ·' 
. . . . ' '- .. 

.) ', :'., -.

1 

:. ':! 1 paBHOM .ann:TenbHOCTH BbiXOaHbiX HMnynbCOB; Ha BbiXOae CXeMbl yCTaH~B,;. 

AMnnn:Ty~a BbrxoaH·O~() HMnynhca paaaa. 20 Ma, 
· .. ·, "'' 

·.! .·· 
.·_';.·:., . . 

1 . 

__ : ~·~ •

1 <.~~. nn:aaeTCSI .nOCTOSIHHbiH noTeHUH~n, pa~HbiH aMnnn:Ty)le nocneaH~X (pn:c, 46),'. 

,JM 'n~Jrr6qeJine.M: 'oa~o~il~~ :· •L;-: ... : ,, ~~ .· ,, B'no~~c~eMa. aimapaTypbl anSI npoa~p~n: aeil:CTBHSI. ~nOKHpOBKH . spe~e~~-
n3n6paTOpbi, .BT. - 6n:,;; .... ·'·· .;.._ " . 1 • • . . •·· • . ' ··•. . ··.· · .· 
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.. ·- ·. . ~;~;:? .. : ' :;'; rrp-~x·o~a n:Mnyn~~~.: ~a axoa cxeMbi ·coanaaeHn:ii.' 3To apeMSI Iieo6xonn:Mo ami 

• '·· : · ~poxo:lKti~~n:SI .c~I'~ana· ~ep~~ ne~iiro 6noKn:poB~n:.' co~ToHmyl6 ·.n:·~ :c~e~~~- . • · ;.,: •. 

· ·.' · !~,:~: ',~.: , ,. ,!;,~: · ·~c>Iinaae~HH 1 paa~~iBHTeiJg, ii qJOpMHpOBaTeng HMnynbCOB 6nOKHpO~KH, 
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.. ·.:· ·-;•, .. 
. , . ·, PesynhTaTbi n:cnbrTaHn:ii BpeMeHHol"o cneKTpoMeTpa npn: aa!"pyaKe •: 

.,, ... 
• .I _}·._; 

"'·' 

H3 pn:cyHKa;'oTCyTCTBH9·6noKHpOBKH Ha. BpeMSI o6pa60TKH HUifJOpMaUHH npn:~ 
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PHC. 3. npRHUIIIlHanbHaSI cxeMa ljlopMIIPOBaTenSI I!Mnyn6cOB c napannenbllb!M 

BKniO'leHReM OJlliOBI!6paTopoB •. 
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·· . P11c. · 4~ OcuHmiorpaMMbi BbiXOJlHbiX HMnynhCOB ¢opMHpOBaTe 

.nepHoJ:te. aanycKaronmx HMnynhCOB, 6onbllieM 'l:eM J:tnHTenhHOC 
Ii~nynhca; 6 - np11' nepHoJ:te aa'nycKaiOiliHX ~~~nynbcoa, paaHc 

' ! • ;_ab;XOJlHOro HMnynb'ca. nomrpHOCTb - OTPHU8TenbHa5I. CKopoc 
· · :_~cutinnorpa¢a - 100. MCeKIJ:ten~HH~, '~YBCTBHTenbaocTb ~ O,E 

':. :...~. ::.\ -~ ' . ' 
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4. OcuHnnorpaMM.bi BhiXOAHhiX HMrrynbCOB ¢opMupoBaTenSI: a ·- rrpu 
. • . . .m:Jpno.ne aarrycKaiOIUHX HMrrynbCOB, 6onbmeM ."'eM annTeJibHOCTJ;>' BbiXOt:tHoro ; 

• HMIIYJibCaj 6 - .llpH ·'nepHOt:te 3aiiyCKaiDIUHX HMIIYJihCOB~ paBHOM AJIUTenhHOCTH 
, ;s~Ixo.nHoro uM:rrynh·ca. ITon5IpHocTh - oTpHuaTenhHaSI. CKopocTh paasepTKH-

·~ .• , . ~lCUHJIJIOrpatfla 100 MCeK/t:teneHH~, "'yBCTBUTeJibHOCTh ~ O,B Blt:teJieHHe, 
; '.', . ' ·. . . . ' 
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Plic. 5, CxeMa coe.~:maeHHst ¢opMnpoBaTensr HMnynbcoB c BpeMeHHbiM'cneKTpo:... 
MeTpOM J:UIH. npoBepKH' JleiiCTBHSI tJnOKHpOBKH .. npH 6onhUlHX 3arpy3K8X, . . . 
r ·- reaepaTop ·KopoTKHX HMnynbcoB·. c ·qacToToii:' cneJlOBaaiui - 0-40 Mru, ' · 

· P - pa3BeTBHTenh; ct> - cpop!\mpdBaTenh, B ~ Bopol-a, B3 - 6noK 3aJlep:lKKH 1 • 

BAK - BpeMsr..:.aMnnnTyJlHhiii KOHBepTop,, CC - cxeMa coBnaJleHHii H aHTH~ . , .•. 
'' COBITBJleHifii I MAA ;;:. 'MHOI'OKaHanhHbiii aMnnHTYJlHbiii aaanH38TOp THna; Al1.112S,: 

ct>l1 - ¢opMHposaTen:b HMny~I:iCOB c ayneBbiM ~peM:eaeM. BoccTaaoaneansr. • · · • · · •, 
. ., ' . . .. 
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Pnc. 6, rHcTorpaMMhi cneKTpa npH 'aarpyaKe 40 Kl"U; cnnowJ 
6ea' 6nOKRpOBKR, nyHKTRpHSSI - C 6nOKRpOBKOll:, 
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riblimx sarpysKax. 
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PHc, 6, rHcrorpaMMbi cnexrpa npH 'aarpyaxe 40 xru; cnnowHaH .nHHHH 
6ea·· 6nOKHpOBKH, nyHKTHpHaSI - C 6nOKHpOBKOH, 
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