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B a e JJ. e H ·11 e 

nepeJJ.B'IB CllrHBJlOB no KOBKCIIBJlbHOMy KB6emo npiiBOJliiT K 3HB'IIIT9JlbHOMy IICKB)I{e

HHIO cPOpMhl HMnyJlbCB (113-38 llOTepb B JlHHHII II yaeJlll'leHIIH BhlCOKO'IBCTOTHhlX COCTBBJlHIO

lllHX HMnynbCa ). TeopeTII'!ecKoe 11 aKcnepitMeHTBJlbHOe IICCJleJJ.ojlaHHe nepexoJJ.HhiX xapaKTe

piiCTHK nOKB3BJlO, 'ITO np11 JlJliiHBX Ka6enel!,. !00-200 MeTpOB KOpOTKHe IIMnyJlbChl HCKB)I{B

IOTCH HBCTOJlbKO CHJlbHO, 'ITO TepHIOT BCHKOe CXOJlCTBO C IIMnyJlbCOM HB BXOJJ.e Ka6eJlH. YJc

CJleJJ.OBBHHH nOKB3hlBBIOT 3HB'll!T9JlbHOe 3BTHriiBBHII9 "nepeJJ.Hero II 3BJll!ero cPPOHTOB llpll 

6 6 /II. H I OJlbllliiX JlJlHHBX KB enel! a piiCo np11B9Jl9llhl OCUIIJlJlOrpaMMhl IIMllYJlbCB HB" BXOJJ.e 

H BhiXOJJ.e K!16enH PK-1 JJ.JliiHOl! 120 MeTpoa, 113 KOTOphlX BHJJ.HO, 'ITO KpyTnaua nepeJJ.uero 

cPPOHTB BhlXOJlHOrO HMnyJlbCB YMI!!HblllHJlBCb JlO 4 HCeK, lllllpiiHB IIMnyJlbCB HB ypoaue 0,1 

yaeJlH'IHJlBCb B HeCKOJlbKO paa II BMnJlHTyJJ.a CHrHBJlB yMeHbllll!JlBCb 6onee 'leM B JlBB paaa. 

npii noCTBHOBKe cPH3H'l9CKIIX 3KCnepiiM9HTOB Hll yCKOpl!T9JlHX CllrHBJlhl C cPOTOYMHO)I{II

Teneli BCJleJlCTBIIe llMnllHTYJJ.HOrO paa6poca B orpOMllOJ! CTelleHH TepHIOT BpeMellHYIO HHcPOp.-, 

MBUH10 0 'ITO o6yCJlBBJliiBBeTCH 60JlbllliiMII JlJliiHBMII KOBKCIIBJlbHhlX KB6enel!~ 8 3TOM CJly'lae 

C03JlBHHe periiCTpHpy!OIUel! annapaTyphl (ex eM COBnBJl9HIIl!, BHTHCOBnBJl9HIIJ!) C MBJlblMII 

paapelllBIOlllHMII BpeMeHBMII npHBOJlHT K 3HB'IIIT9JlbHOMY yCJlO)I{HeHIIIO CXeM II npHMeHeHHIO 

H9KOTOphlX CneUHBJlbHhlX Mep. 

8 HBCTOHIUee apeMH noHBHJlBCb B03MO)I{HOCTb HCnOJlb30BBTb JlJlH MHOrHX cPH3H'leCKHX 

3KCnepHMeHTOB CpBBHHT9JlbHO npOCThle cPOPMHpy!OIUKe ycTpOJ!CTBB, KOTOphre ycTilHBBJlHBBIOT

Cll B HenocpeJJ.CTBeHHOJ! 6JlH30CTH OT ¢3:11'. CHrllaJl, CTBHJJ.BpTH30BBHHbll! no JlJlHTeJlbHOCTH 

II BMnJlHTyJJ.e, M0)1{9T nepeJJ.aBBTbCH no JlJliiHHblM Ka6eJll!M 6e3 piiCKB" 60JlbWOA l1079pi1 

BpeMeHHOJ! HHcPOPMBUHll. J.1Cl10Jlb30BBHlle B TBKIIX cPOPMHpOBBTeJ1l!X M9TOJlOB 'nepece'leHIIll 

HYllH' II yny'IWeHIIe 'IYBCTBHTeJlbllOCTH n03BOJlHI?T noJly'IBTb MBJlbie paapeWBIOlUHe apeMeHa 

II nerKO KOMnOHOBBTb JlBJlbHel!wHe JlOrH'leCKHe CXeMbl. 3TH CXeMbl CTpOHTCH HB OCHOBe 

ct>opMHpyromel! uenn c TYHHeJlbllbiMH JJ.HOJJ.BMH. 

¢OpMllpOBBTeJlH TBKOrO TIInB 06JlBJlBIOT XOpOWHMll JlHCKpHMHHHpy!OlUHMH CBOJ!CTBB\'iH• 

BhlCOKOi! 'IYBCTBHTeJlbllOCTbiO, MBJ1blMll MepTBblMII apeMeHBMll II JlOCTBTO'IHOJ! CTB6l!J1bHOCTbiO. 

<t>opM11poaaTeJlb 

0nHCblBBeMall JlBYXKBHBJlbHBll CX9MB COBllBJl9HIIli • BblllOJ1HeHa HB OCHOBe CX9Mhl, HpeJJ.-

l! /2/ CTllBJleHHO B JlHTepaT'ype C HeKOTOpblMII 113MeHellllliMII. 
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- Ha puc. 2 noKa.aana cxeMa cjlopMnpoaaTensr, ycTanaannaaeMoro a6nnan cjloToyMHO:>KHTe-

n11. VlnllyKTHBHOCTII L n 
t 

L onpenen!IJOT nnnTenbHOCTb cjlopMnpyeMoro HMnynbCa, 
2 

MepTaoe apeM!I TpaKTa n aMnnKTYllY auxonnoro cnrnana. 

naa K8CK8ll8 OllHOBH6paTopOB H8 TyHHenbHbiX llHOll8X n03BOnSIJOT nony'IHTb 20%-Hblll 

paa6poc aMnnnTyllbl Bbtxoniloro cnrnana npn yaennqennn axonnoro cnrnana a cTo paa. 

C nOMOIUbiO 6biCTpblX repMBHHBBbiX lliiOllOB XOpOiliO OCYlllBCTBnSIIOTCSI M8)KK8CK811Hble coe

lliiHBHH!I, 

3MHTTepHbtll noaTopKTenb cny:>KHT nnll nepenaqn CKrnanoa no KS6en10 K cxeMe coa

naneniill. npiiMBHBHHB CT86HnHTp0110B llBnaeT CXBMY HBKpHTH'IHOl! K H3MBHBHIIliM nanpSI:>Ke

HII!I niiT8HHS1 0 'ITO OC06BHHO BS:>KHO B CXBMBX C TyHHBnbHblMH llii0118MII. 

Ha puc. 3 noKaaana naqKa BbtXOllHbiX cnrnanoa na BbiXOlle cjlopMnpoaaTenSI npn no

cTynnennn na axon na<~KH HMnynbcoa c paa6pocoM no aMnmrTyne 6onee 'IBM a 10 paa. 

Mo:>~<no aaMeTHTb, 'ITO nocnennnll HMnynbc na Bbtxone cjlopMI!poaaTenll 'npo>KnT' , TO ecTb 

8MnnHTYll8 BXOllHOrO CHrHana COOTBBTCTByeT nopory CXBMbl, 

Ecnn aMnnnTyna axonnoro nMnynbCa H3MBHliBTC!I OT noporoaoro anaqennl! 110 aenn

'IHHbt, npeabtlllaJOmell ero na 5%, To paannua MB:>Klly aanep:>KKOl! aTHX cnrnanoa 6y neT 

cocTaanl!Tb npnMepno 2 nceK. 3necb ne Y'IHTbiBBBTCll HaMenenne apeMenn aana3llbraannSI, . . 
·38BHCSilll88 OT cjJOpMbl HMnynbC8 ¢3Y. 

• 

Vf3 9TOro pHCYHK8 BHllHO, 'ITO CXBM8 6e3 npOC'IBTOB MO:>KBT cjJOpMHpOB8Tb na'IKH 

CllrHanoB C HHTBP.BBnBMH MB:>KllY IIMnynbCBMII OKOnO 15 HCBK •. 3TH IICnbtT81111ll npOBOllll

niiCb c noMOulbJO pTyTnoro reHepaTopa HMnynbCoa. MepTaoe apeMll cjlopMifPOBSTeng no 

llBOllHbtM IIMnynbCaM cocTaange:r - 10 HceK. (puc. 4). TaKIIe MepTabre apeMena onpene

nSIJOTCSI IIHllYKTHBHOCTliMH cjlopMHpoaaTeng L
1
= L

2
= 0,15 MKrn. ill11pnna BbiXOllHbiX ccjlop

MIIpoaannbrx ,IIMnynbcoa cocTaanSieT- 2 nceK. 

BonbWYJO wnp11ny IIMnynbca MO:>KHO nony'IHTb, yaenH'IIIBSSI IIHllYKTIIBHOCTH, HI) np11 

9TOM B03pacTaeT MepTaoe apeMll cxeMbi. Mo:>KHO ncnonb3oaaTb neKOTOpbte cneunanbHbre 

Mepbt nnll pacwnpennSI nMnynbCa 6ea yaennqeHHSI MepTaoro apeMerin, no aTo npiiBOlliiT 
/3/ K 3H8'111TenbHOMy YXYlllllBHHIO 'IYBCTBHTBnbHOCTII 

CxeMbt coananennll 

t 

CxeMa coananennll nao6pa:>KeHa na _pile. 5. Ona cocTORT ~ 2-x ¢opMIIpoaaTenell, 

II <I> II lliiCKpiiMHHSTopa. . 2' . 
CxeMa coananennll pa6oTaeT no npnnu11ny cno:>KeHHSI cnrnanoa, cTannap:rllaoaannblx 

no .llnHTe1JbHOCTH H 8MflnHTy.Qe. 
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! ' ,. ·." nnc;:KpHMIIHSTOp ~brnonnen 'ua. Tyniten)>HOM .llH~lle T n, . V!Mnynbc c n_ncKpnMnnaT_opa. , 

~ : : : 
ycnn11naeTCll TpauancTopoM T , · KQTOpbtll 'aKnJO'IeH no cxeMe c : o6mRM aMHTTepoM. B · ne-

t ,· ( . . ( ' 
,· i J :' . ' .. 

XOllHOM coCTOliHHH TpanancTop· aa_nepT; 'ITO ~6ecne'IIIB?e,T. OTCe'IKY; MSnhrx. OlliiHO'IHbll{ . cllr-·· 

"nanoe. AMnnn:ryna BbtXOllHhrx c11rna~oa .., 1,5 a• .JinnTenbnocTbto 10 ljCBK rio· nony11111p11ne~: 
. 'I 

Mep:raoe apeMSI Kanana TSK:>Ke onpenenSieTcll IIHllYKTnailoc:rbJO L • V!unyKTilanocTb ·' . ' . . . ' ' 

• ~ '! 

1,2 MKrH, IICnOnb3yeM8ll B lliiCKp11MIIH8TOpe, Bbt6paua •H3· coo6pa:>KeHIIl! ueo6XOlliiMOCTII ua-
• • c ,...._ .• •J _ , . 1 " .. 1' 1 , • , ', 

·ne:>~<noii pa6o:rbt nep~cqe:rnoro ycTpoiiqTaa, na ·axon ·KOToporo nocTynaJOT nMnynbCbt c Bbrxo-
1 

."JJ.a ll11CKpi!MIIH8TOp8, .,. 
.I 

Peryn11poaKa <iyscTBKTenhnocTK nricKi:mMnnaTopa noaaon~eT ocylllecTanwrb perKcTpatiuJO . 
' ..... ~ . . -. 

. Oll.HHQqHblX. H~H .. COBll8,ll810I.llHX HMitynbCOB. ." 1 ' 

~ ··,: ·s~\'·coeJJ.K'nenK!I 8 ·c~eM~x Bb)non~enbr "no. no~TOSIHHOMY ToKy, <~To noaaonlleT. ncnonb-
, '. '. '· ' . \ .' 

aoaaTb cxeMbt a·•Te_<leijne nniiTenbHbrx unKn-oa n~"- 6on.blllnx aarpysKax. 
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CxeM.bi cjlopMnpo~aTen~ii nnsr.<P3Y _.nhrnonnenbi a anne M':llyne~. pa3Mepo.M"34x82MM·.·. 

Ha pn'c> 6 noKaaau .TaKoa· 'Monynh,. KOTOpbtll noMema.eTcii. a co~TBBTCTBYJOWnll Kopnfc JJ.nH 
' ' I • ' '- , / ' • , ,_ ' 

coe.D.iruennSI c <t>3Y, nn6o MOX<eT 6btTb.BCTpoeita qexon q,;-i-oyMHO:>KKT~n"." 
. ,. ~· \ . . . \ . . '· "', 

B. cjlopMHpOB8TBnliX II cxeMe coan'aneunii ncnonb3y!OTCSI .TYHHenbHblB lliiOllbl H3 apce- ' 

·. Hlllla ran~H!I c ri~KOBb;M ;OKO~ 9 ~ 10 MS "·· ~MKOC!~IO Mene~ I· ncjl/~a. ~ ' _, 
!' 

'. npHMBHsi~Mble· Bb!XOllHblB' TpSH_aHCTOpbr" IIMBIOT 'ISCTO:rY' =400 Mru. 
a·,' 

KaTyWKH H~llYKTHBH~CT~ii.'H8MOT8Hhl·H8 ¢;ppliTOBblX CTep:>KHSI>: cP-26', .6 . 3. MM-, e ~8MM: 
Vfcnonb30B8n11Cb llBS HOM"Hana 'HHlly

1

KTiiBHOCT~A - 0,15 H 0,22 MKrH. ·,, 
'' 

,,"- . PeaynbTaTbi H3Mepennll· 

Pa3p~r..iraJOwee apeMSI H3MepSinocb c · ncTo'IHHKOM Co If N a 1 "• · KpoMe Toro, 
.., , ' • • - 1 - 60 22 . ' 

npOBOllH~~Cb lfCnbJT£iHHSI CXBM HS CliHxpocjla30TpOH8 0Ml1V!,, 
• < <I ' 

.• - ·- •, _,' !_·_ .· 
B, :aKcnepnMeHTSX c RCTO'IHHKSMH ncn6nb3oaani!Cb naa <P3Y-36 c' nnacTH'IeCKIIMH ''\ ,/ . 

curinTRnn~~opaMn, niraM~TpOM 2 CM K _ 5. CM. K · TOnlllnHoii_ I CM n I ;5 cooTaeTCTBel!l!o." 

' .~ •, • ' ~ .' ~- ~ , • ' < 

· H~mpSI:>KeHiie na cjlo:royM,tmKHTenSix BbrcTaanHnocr:. 1,8 KB. Ha puc. 7 noKaaan-axpn-

BSSI 38ll8p:>K8HHbiX COBn8ll811Rii C lfCTO~IIHKOM• Na 
. ' . 22 

• 3~a· KpnaaH. ( r =1~5·uceK) noiry<~e"' 

. Ha npH. KCnonb30B8l!lfH BO BXOllHblX K8~K8118X CXBMbi.COBnSllBHHii HHllY,KTifBHOCTei!_' 

.·· L =0,15 MKrH. 
'- ~ ~ j -

; ,· r 

.... ·. _., 5 >,-: -. '. ~· 
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t' 

Ha .puc. 8 uaoopa>KeHhl KpHBbie, nonyqennbie •C IICTO'IHIIJl:OM' Co·. '. ; ... BKTIIBH~CTbiD. 
' • • " • ' • • • J 60 . 

1 ;52 M KIOpll ." lleHTpbi 'KPIIBblX 1 II 2 CMelllE!Hbl Hll · 1·' HCeK. Kpnaaa 1 COOTBeTCTByeT. pac-
. I , ~ , ·-._ l" • -' • - • • . , •, ' , , f 1' . ' 

'CTOSIHIIIO 10 CM Me>K)ly IICTO'IHHKOM II O)lHIIM 113. !jJOTOyMHO>KHTenel!. KpHBSSI 2 CHIIM8H8Cb, 

KOrJlH 3TO 1 pac~T~!IHH~ y~enn'IHHOC~ na •S3 C·M. . . . . 

't ·-<': 

npn 'IICHbiTHHII!IX HS ny'!Ke HCHOHbaOBSHIICb ¢3Y:-36' C UHSCTH'IeCKIIMH CUHHTHHH!ITOpa- .. , 
. . ' . '- ' • I ' . . .··-

Mil 3x2x2 CM
3

• <t>opMHpoaaTenn n'a .<t>3Y coeixnH!Innc'b co cxeM'oll coanaaennll :O.ayxcoTMe-
• -, I • • • '. \'\• ' l ' I, 

TpOBhiMH Kaoen!IMII~ Ha puc; 9 npeacTaane~bl KpHBbie-.~aancnMOCTH C'leTa ?T nono>KeHH!I 

noTenunoMeTpa, perynnpyiOmero 'lyBCTBHTenbHOCTb' ancKpHMHHaTopa, rae· N ~-
' _,· ' ,· • • ... j ' • •• • 

·c'leT Tene-

cKona; TO ·ecTb. ncnbiTy&Mbill . .cxeMbi,, N Ji . -. C'leT· MOHHTOpHorc;> Kanan a •. 
' . ~ . .. - . ~ . ' ·, 

, . . I . ' ·,.,..,.,· ... 
KpHBa!l, npoaeaenna11 nynKTHpoM,· cnnManacb_ npn' llcnonb3oaannn ·IIHJlYKTIIBHocTel! -

" ., J . l . '/ ' • • ; ' :-- •.. 

L =0,22-MKrn; Kpnaa!l,.npoaeaenna!l nenpepbiBHoll nnn11el! :- np11 L.=0,15'MKrn. Ha nnaTo, 
•. ·.. . . . ' . - , .•.. J.' . '· . . . . ... 

a TO'IKSX• 1 11 2, naMepsinocb' paapewaiO):Uee apeM!I cxeMbi coanaaennll. Kpnabie aaaepman-
·" . ' I' . '. ' !J • 

HbiX coanaaennll c L .=0,22 •M.KrH noxaaaHbl ua· puc.'IO. Kp11Bble 1 II 2 COOTBeTCTBYIDT 

nonomeHiflO noTeHUIIOMeTpa B Toqkax I II 2 na puc~- 9 •. 

pn 

PaapewaiOmee· apeMsi';_ KaK BHJlHO ua· puc. 10,_ uaMeH!Inocb oT'a '.z:io '1,7 nceK·.6ea noTe--? . . . . . 
aqi<PeKTUBHOCTu.-··! ' ; /, 

1 - '' ' r' ·' ,· \ .... \: • ~ • • 

Ha puc: 11 noKaaalibi KpHBbie',. nony'leHHbie npu ucnonb3oaannn iinayKTUBHOCTell 

L =0,15 MKrn.: 
. , ·'\, '\ \' : ·.,\ 

PaapewaiOmee
1 

'apeM!I 
' ( . ...-

B ':'JTOM cnyqae yMeHbWH~O·c~, JlH!I KpHBOl! -2 .)lO 1:5 J:!CeK, npn 

a¢¢eKTHBHOCTH J00. % •. I.-I' 
I •; 

.•• -'/ I( 
' . ~ ,' ,, 

Ta >Ke CHMS!I i<:'puaa!l 2 nocTpoeH~ B. no~yn'arapll!jJMii'leCKOM; MSCWTaGe 
. t \ .- . ' ' ': ' ' . •. : . • ' ' '_ •.· .~-- ' r . / •.. ,::-. -\ .· . . 

ua puc._ 12. 

'Bnano; 'ITO. paapewaKiuiee_:apeMSI' na ypoane ·O,q1· ~: =3; 1 nceK~ . 
. . -... • ·. •: - '- ·-~~-~~,0~, :: , I . . -, 

~ Ha puc. '13 .npn~e~eHbi Kp~Bbie 3aaeJ?>K.aJ:!HbiX co.ana~enull a aaaHCHMOCTH. OT uaMene-

' HU!I Hallp!I>KeHU!I HS <t>3Y 1 (c U~JlYKTUBHOCT!IMU L '· ;-0,22. MKrH) •. 
. - . y \ • . ; ~ 

.,, 
-, ·-- ' ' ,.·· ...:.. 

I• ., 
8 ·1,, ·a·.o. a hi .· 

' 
vlc~brranu!l· cxeM noKaaanu; 'ITO cpaanuTenbHo .npocTblM 'cnoco6oi.t Mom-no nony'IBTb ~ • 

MS~ble p~pew~~mue. apeMena.' 'iyBCTB~Te'nbHOCTb' c~~~J. MOmeT ~OBOJlHTbc!l JlO· 50-100MB. 

.Ll~SI aanyCKH !jJopMHpoaa~e~eJI ~O~HO '·u~n~n~;~8Tb 11~00 ~epe)l~~~~ !jJpOHT ¢3:y', nu'5o ~ ~O'I~y 
': " . .. ' , ' . I '<~ . • • \. 

·nepeceqenn!l ccpopMupoaa'unoro umi npoau¢cpe~nunposaniioro uMnynbCa <t>3Y -: ans nony- , 
' . . . . . '. . l ~ 

'leHHSI mo6oro p0Jl8 CT8THCTHKUo ' 

' . - .· . '. . . . . . . . ' . ' \, ' -~ ' 

ABTOpbl 6naroaapsT B.c. nanTyeaa, 3~H.Ub1r8!_10B~, B.A. KynHK9Bil u M.C~ Xaacry-

'noaa ·a a noMOlllb B UCUbiT8HH!IX CXeM U pS!_h · UeH,HblX COBeTOBo · \. 
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1. S:M. ropoaqea, H:A. Ysapo~, 'n . .Ll. YcenKo. nT3, i962,. N!1 2 (92-94). 

2; ~.Wh~tst~~~ and S.Kounosu: RS i ;33, -N 4 423- 4W ~ (1962) • 
' . ' : . / . , \'.; 

-~-" 'A.Whetsone. RSI, 34, N 4 4_12-413 (1963). 
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PyKonllcb nocTyn11na a· uaaaTenbCKUll oTaen 
30 aeKa6p!i 1963 r. ' 
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;Puc.-.1.- OcuumiorpaMMa 'nMnynbCoa na axoae U' Bbixoae, 

Ks6en11 PK-1 anuuoll 120 M. Y.acToTa KaJi'u6poaoqnoll . 
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PHc. 2; I . . ,' \ 
npHHUHUHBUbHB!I CXeMB 

a6nH3H, <P3Y. . 

' ' ' 'I 
cpOpMHpOBBT,eng,, 'YCTBHBBUH~aeMOI'O 

\ 

/ '-· 

P~c. ·a.' oc'uHnnorpBMMbl ,HMnynbcoa: \' 
.'aaepxy - Ha·· axone.cpopMnpoaaTeng ( j.:aonbTlcM, 20 HCeKicM) 0 

BHH3y - HB BblXOlle cpopMHpOBBTeU!I '(0,2 BOUbT/CM,20 HCeK/CM). . ~ . . .. { 
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PHc. 4. OcuHnnorpaMMbt HMnynbCOB HB BbtXone cpopMHpoaaTen!l, 
BTopol! axo.nHol! HMn'ynbC 6onbwe nepaoro Ha 10% 
(0,2 BOUbTB/cM; 5 HCeK/cM), 
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Puc. 6. BaewauA BHll Monyna cpopMHposaTena. 

Puc. 7. Kpusaa aanep>KaHHhiX cosnaneaail, nonyqeaaa!l c HCTO'IHHKOM 
Na ( L a0,15 MKrH). 
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Puc. 8. KpHBble aanep>KaHHbiX cosnaneaua, nonyqeaable c HCTO'IHHKOM 
Co ( L•0,15 MKra). 
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Puc. 9. KpHBble aaBHCHMOCTH c'ieTa oT nono>KeHHH noTeHUHOMeTpa, perynapyromero 
'IYBCTBHTenbHOCTb lllfCKpHMHHaTopa ( HenpepbiBHSil KpHBSil - npu L •0,15 MKra; 
nyHKTHpnag - nfm L =0,22 MKrn). • 
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Pu·c. 10. Kpuahle aa.oep)KaHHbiX coana.oeunll ( L =0,22 MKru) npu paanH'!HbiX 
'IYBCTBHTCnbHOCTBX JlHCKpHMHHBTOpa. 

Puc. 11. KpHB?Je aa.oep)KaHHblx coana.oeuull ( 
'IYBCTBHTCnbHOCTBX JlHCKpHMRHBTOpa. 
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