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B paooTe onncaua 8Il0KTPOHH4B annapaTypa ,KB~KOCTHoro CllllHTllnnBHIIOHHOro 

TOpa nnn ll3M0p0HllB llOilllblX a<j,<j,eKTllBllblX C0'10Hllli B38llMOA0llCTBllB nellTpOHOB C smpa~n

CBollCTBa CD;llHTHnnSITopa, Tllll q,OTOYMHOlKllTenell B BX aneKTPll'l8CKlle BblXOAHble xapaKTepn~', 

,-CTBKII onpenennnn BblOOp 6noK-CX0Mbl ll OCHOBHblX 8Il8M0BTOB, a T8KlK0 T0XHB'l0CKB8 Tp 

IC xapaKT0pllC;HKaM aneKTpOHHblX onoxoB., 

Bnox-cxeMa neTeKTopa 

Bnox-cxeMa neTeKTopa nnn ABYX q,oTOYMHOlKHTenell noxaaaua na pnc. 1, Ilpn 6on1>-

moM pa3M0p0 KOBTellnepa co CllllllTllnnSITopoM qncno yCT8llOBn8llHblX <j,oToyMHOlKHTenell 

MOlKeT l>b!Tl> -rolKe oon:i,mnM. CxeMa B aTOM ci:iyqae ocTaHeTc!I npelKnel!, TaK xax Konn'le-' 

CTBO <1>3Y onp0110nnT, B OCHOBHOM, TOlll>KO K0Illl'l8CTBO npnM0HS10MblX 8ll0M0BTOB, OCT8B1IS1si 

003 H3M0H0HHSI llpHHUHllll8llbHbl0 CB!i3H. Bee OilOKH paapaooTSHbl na nonynpOBOAHHKOBblX ,,npu-,r 
oopax, '!TO 3H8'111TenbHO yM0HbW80T paaMepbl anriapa-rypbl, yaenH'lllBS0T HSA0lKHOCTJ, A0T8K"'.' 

TOpa ll COKpamaeT llOTpeon!leMyIO MOillHOCTl> HCTO'IHHKS llHTSHHB. 

)K ll 
/1/ ,, ,, ' 

llAKOCTHbl CllllHTllllllS!llllOHHbli! neTeXTOp ouna11aeT OCOu8HBOCTSIMH, KOTOpble 

llSIJOT npeA'b!IBllSITb onpe11en0Hllbl8 Tpe60B4HBB K 8Il0KTpOHHOll annapaType. 

Tllll HM0IOT SMllilllTYAY, CpaBHHMYIO C SMllllllTyASMII myMOBblX IIMHYnhCOB <1>3Y, KpOM0 TOI'O, _ 

CllllllTllllllBTOP l!M00T 38M0THyIO aq,q,eKTHBHOCTb K 
\ 

)' -ny'laM, a CB0TOBOll BbIXOn AHR 

ny110ll 3HS'IHT8llbHO Bblme, '18M nnn a -'laCTllll, ll08TOMY aMnnnTyna IIMnynJ>COB OT )' -ny-;-_ 
110li, nanp11Mep, c Ey • 1 MaB, OKa3b!BaeTc!I B 30 paa oonhme aMnnnTyAbl .HMnyn:i,coii OT 

a-"laCTHil • 

HMnynJ>Cbl <1>3Y, orpaHH'l0llHbl0 CBepxy Ha ypOBHe, He IICK8lKSIOill8M 11ccnenyeMblll 

cnexTp, 'lepea SMIITTepHb!ll noBTopnTenl> 11 oblCTpb1ll yc11n11Tellb nocTynaIOT ua. cxeMY _ CoBna-. : · . 
A0Hllll. CX0MHbl0 M0TOAbl ll03BOilRIOT B H0KOTOpoll CT0ll0Hll peWHTb 3BAB'IY p83A0ll0HIIB cnraa-,,' 

JIB ll myMa , XOTB 00lll>Wll0 neperpylKSIOillll0 l!Mllynl>Cbl C03ABIOT TpyAHOCTII npn paapaoOTite 

BblCOKO'IYBCTBHT0llbHblX cxeM. IlpnMeHeHBe ycnn11Teneli C MBllblM Bp0M8H0M HapaCTBIIIUI 

n~aBon11no RCH0Ill>30B8Tb CX0M1 C0BnBA8HB!I co CpBBHHT0llbHO 6on1>mn;-4 noporoM cpa6aTblB8~ 

Hllll. CxeMa nponycxaBBll oopaayeT nnnei!uble 'aopoTa' nnnTellbHOCTJ>JO 1 MKcex. Ilpll oon:i,-

mnx BXOAHblX aarpyaxax nenecoo6pa3HO Ob!IlO Obi CTSBHTl> CX0MY nponyCKBHllll KSK MOlKllO 

6nnlK0 K BXOAY, Onna;tto npn 8TOM CllllbBO ycnOlKHSl0TCB CX0M8, TSK KBK HylKHO BBOllllTb 

nononHBT0lll>Bbl0 nnnnn aaneplKKH B KBlK,D;blll KaHaJI .!ll!Htllinoro TpBKTa II yCTpSllSITb DonBOCTbIO 
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·, . .'i:a,e)leCTan' • B npoTHBHOM cnyqae cneKTp nponyCK88MbIX HMnym.coB CHnhHO HCKSJK88TCSI. 

CxeMa 'Hntt· 51BJISl8TCSI c6opKoil BbIXO)lHbIX HMnynhCOB CX8M COBn8)18HHil H n03BOnlieT aHa

n11a11pOB8Tb H8HTP0Hbl, nonaBmHe B nJ06oe MSCTO )leTeKTopa H aa¢IIKCHPOBBHHble nJ06oil H3 

nap ¢oi-oyMHOlKIITeneil. CyMMBpHb!l! IIMnynhC qepea nIIHIIJO 3B)leJKKII 0,3 MKCeK II. CXeMy 

nponycKaHIISI nocTynaeT Ha )lHCKpIIMIIHaTop, milpIIHa OKHa II HillKHill! nopor KOToporo Bbl6II-

• paJOTCSI B )1Ilana30He 0,2-10 B. 

HI1lK8 npI1Be)leHbl xapaKTepIICTIIKII OT)lenbHbIX 6noKOB. 

3MIITTepHbil! noBTOPIITenh 

3MBTTepHbil! noeTopI1Tem. (3Il) 11peJ1HaaHa'leH AnlI nepe)la'III IIMllynbCOB <P3Y no )lnIIH

/2/ 
HOMY Ka6enJO. CxeMa aMIITTepHoro noBTop11Teng 6bma on11caHa B pa6oTe • Ilng pacmBpe-

·aIISI )111ana3oHa nIIHeilHOCTII B o6naCTb MilnnBB0nbTHbIX CilrHanoB Olla necKOnhKO BIIAOH3MeHena. 

3MIITTepHb!il llOBTopnTenb pa6oTaeT B nnanaaoHe OTpnnaTenbHbIX BXO/lHbIX IIMnynhCOB 

0,003-0,7 B )llIHTenhH0CTbJO, n'o 1 MKCeK c nIIHeilHOCTbJO He xyJKe 1%. AMnnIITyAa myMOB 

npH 3a3eMneHHOM BXO)le MeHbme 100 MKB. Koa¢¢IlllH8HT nepe)la'III np11 Harpy3Ke Ha 150-0M

Hblil .Ka6em. COCTaBnlieT 0,8. 

Yc11nnTenb 

Manbll! ypoBeHb Bb!XO/lHb!X cnrHanoB c <P3Y He noaBonsreT nponaBOAHTb Ha cymecTByio

meii annapaType aMnnnTy/lHbil! H epeMeHHoii aHanHa. IloaToMy npI1MeHS1eMbJe ycI1nI1TenI1 

'nonJKHbl o6ecne'IIITb 3Ha'II1TenbHoe o6mee ycI1neH11e. 

Ilnsr cneKTp0M8Tpll'leCK0rO TpaKTS He06XO/lllMbl IlllHeilHble B IllllpOKOM /lIISnS30He SMililH

TY/l yc11n11Tem1. Bo BpeMeHHOM TpaKTe HylKHbl IIMilYilbCHble YCIIIlllTen11 C MSilblMII BpeMeHaMII 

HapaCTSIIIISI. KpoMe Toro, yc11n11Ten11 /lOillKHbl 6bITb HSKPIITll'IHbl K sarpyaKaM Il0PSl/lKa 
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5 
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1/ceK a He'lyBCTBIITenbHbl K neperpylKaJOmllM IIMilYilbCaM • 

YHIIBepcanbHbll! yc11n11Tenb, Y/lOBileTBOp!!IOillllil BCeM BbIIllenepeq11cneHHblM ycnoBIISIM, 

O'leHb 

. npyroii 

cnoJKeH e 11aroToeneH1111 11 HaCTpol!Ke, 11 ero np11MeHeH11e He eceraa nenecoo6paaHo. 

nyTb - B 11cnOilb30BSHIIII yc11n11Tenel!, IIMeJOm11x yKa3aHHbie xapaKTepllCTIIKII, HO 

06nanaJOm11x He6onbm11M11 Koa¢¢11n11eHTaM11 yc11neH11g II n11HeilHb1X B paanH'IHhIX n11anaa0Hax. 

B AaHHOil pa6oTe 11cnonh30BaH KBCKO/lHhlil ycnn11Tenb (p11c. 2) c napannenbHo-nocnenoea-

1 Ten:bHbIM nHTBHHeM, KOTOpbIH Il03BOHSl8T Ha116onee np0CT0 nony'IIITb )lOCTaTO'IH0 60ilbWOil 
. /3 4 5/ 

Koa¢¢11nneHT yCHil8HIISI C 0)lHOBpeMeHHblM pacm11peH11eM IlOil0CbI ycnn11Ba8MbIX 'laCT0T ' ' • 

HnJKe. npneeAeHbl OCH0BHbffi xapaKTepllCTHKH np11MeH8HHb!X ycnnllTeneii. 
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n11Hel!Hblil Allana30H Kos¢. R1 R2 Rk R81 R82 
BX0)1Hb!X IIMnynbCOB yc11n. KOM. KOM. KOM. KOM. KOM. 

YI 0-80 MB 3-45 1,8 2,2 1,2 5,1 5,5 

Y n 0-180 MB 3-27 1,8 2,2 1,2 5,1 20 

Ylll Q-0,5 B 3-10 7,5 2,2 0,47 5,1 20 

Y IV 0-2 B 3-5 7,5 2,4 1,2 2,0 20 

CxeMa ycnnIITeng COCTOIIT Il3 co6CTBeHHO ycI1nllTeng Ha TpaH3IICTopax T2 H T3 

(Il411A), BXO)lHoro II BbIXOAHoro SMIITTepHbIX noBTop11Teneil Ha Tpilonax Tl, .TS (Il403A), 

T6 (Il502A) II ¢aao11HBepTopa T4 (Il502A). ConpoTHBnemrn nenel! TpaH3IICTopoB T2 H T3 

BbI611pa10TCSI Il3 ycnOBIISI nony'leHIISI Ha116onhmero Koa¢¢nnI1eHTa ycilneHIISI npII BbI6paHHOM 

)ll!SnasoHe BXO/lHblX IIMilynhCOB. BeeneHile B nenb 3MIITTepa TpIIO)la T2 COllJ)OTIIBneHIISI o5-

paTH0l! CBS13II HeCK0nbKO yMeHbmaeT KOS#IIUileHT ycI1nemrn, HO yBenll'IIIBaeT BepXHJOJO rpa

Hil'IHYJO 'ISCTOTy ycI1neu11sr. 

<PaaoIIHBepTop Ha T4 11 SMIITTepHbie noBTopI1TenI1 Ha TS II T6 06ecne'II1BaJOT nonoJK11-

TenbHb1ii II OTPilllaTen:bHblil Bb!X0/l yc11n11Teneil npII pa6oTe Ha HI13KOOMHYJO HarpyaKy. 

CyMMaTop 

On11H H3 pacnpOCTpaHeHHbIX MeTO)lOB IlHHeilHoro cyMMllpOBaH,IISI 38KilJO'IBeT~SI B CYMMH

pOBaHHII TOK0Bb!X IIM!lYnhCOB Ha conpoTHBileHHS!X C nocneayJOilIHM ycnneHlleM cyMMBpHoro HMIJ;Y 

11Mnynhca (pnc. 4). Ilpn TaKOM cyMM11poBaH1111 Heo6xonnMo co6nJOna-rb ycnoBne R/n >> r 

T.e. cyMMHP0BSHlle TeM TO'!Hee, qeM nyqme Bb!IlOilHSleTCSI Hep~BeHCTBO. Ecn11 npHHSITb 

R/n =-lOr , To Ha Bxone nponcxonnT neneHne c11rHana e oTHomeHIIH Rlr=-lOn. Ilpn n "6-12 

OHO yJKe O'leHb cymecTBeHHO If JlilSI MliililliBOilbTH0ro !lBBila30Ha BXO)lHblX c11r11an0B 

( 10- 300 MB) rpoa11T noTepsrMII MaHbIX aMnnnTya. IlocneAyJOmee n1111el!Hoe yc1rne1111e cyMMap

HhlX IIMnynhCOB Mancil aMnHIITY/lhl C /lOCTllTO'IHO KOp0TKIIMII ¢poHTBMII B np11cyTCTBIIII nepe

rpylKat0m11x IIMnynhCOB 3B)l8'18 CaMa no ce6e )10CTBT0'IH0 CilOlKHBSI. KaK npaBIIIlO, MeTOA 

11cnonhayeTCSI npll 2, 3, 4 - KaHailbHOM CYMMllp0BaHIIII, B He6onhlll0M Allana30He BXOAHblX 

CHrHanoe II np11 HelKeCTKIIX Tpe60BBHIISIX K ¢p0HTaM yc11neHHbIX IIMilyHbCOB. 

n11HeiiHoe cyMMllp0BBHlle KOPOTKIIX IIMnyHhC0B MeHee 0,5 MKCSK Ha cxeMaX Tllna 

'Pocc11' npllMeHIIM0 B Illllp0K0M n11ana30He BMililllTY/l np11 11e60ilbWOM q11cne BX0A0B. MHoro

KaHailhHbie CyMMBTOpbl TaKoro TIIIla np11MeHS1JOTCSI BO MHor11x cxeMax cyMMllpOBBHIISI 6onh

m11x no aMililllTYlle II AilllTeilbHOCTII IIMilYilbCOB. Ilel!CTBIITeilbRO, nonHaSI BbIX0)lHaSI eMK0CTb 
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B STOM cnyqae nponopnHoHanb~B qucny BXonoB. B Tp8H3HCTHpOBBBHbIX cxeMax BwtOnHBB 

eMKOCTb paBHB CBbIX =·CM +: :£ Ckl . , · 
l=-2 

rne Ckl ~ BhIXOnBSH 8MKOCTb Tp8B3HCTOpa, 

CM - eMKOCTb MOBTBJKa, 

H nonyqeHHe KOPOTKHX apeMeH BapaCTSHHH H cnana npu MBOroKaHanbHOM CYf>iMHpOBSHHH 

3aTpyniIHTenbHO. KpoMe Toro H0B03MOlKBO H300lK8Tb myBTHpy10mero nel!CTBHH BxonoB 

npyr Ha npyra npu MHnnHBOn&TBOM paooqeM nuana3oHe BXonshIX curHanoB, a, cnenoBaTem.

Ho, TpynHo nonyquTb HYlKHhili nuana3oH nuseliHOCTH. 

8 cyMMBTopax Ha pacnpeneneBHhIX ycunuTengx KSJKAbili BXOnHoli KSCKSA nonx:n10qeH 

K CeKUHH BCKYCCTB0HHOli nBHBH 3aneplKKB, o6pa30B8HHOli BHAYKTBBHOCTb!O L B eMKOCTb!O 

C a-C
118

p+:C
8

1,
I
J CBhIX

1
- BbIXonHag eMKOCTb Bxonsoro x:acx:ana). Pa3neneHBe eMKOCTeli Bxon

HhIX ·x:acKanoB 1103BOnHeT cnenaTb CYMMBTOp Ha 6onbmee qucno BxonoB 083 cym~CTB0HBoro 

yaennqeuug ~pOHTOB BhIXOnHoro BMnyn&ca. 

3TOT MeTon npencTaBnHeTcH Hanoonee nenecoo6pa3BbIM nnH MHorox:aHan&soro naseli

uoro cyMMBPOBBHBH B npBM8H0H B cyMMBTOpe Ha 12 BXonoB, pa3pa60TBBBOM Ba nonynpoBon .. 

HBKOBhIX sneM8HTBX (pac. 3). 

eMx:ocTsiMn _. c~ Tax: x:ax: 

Cex:nan nBHHR 3BneplKKR o6pa30B8Hbl BB:llyitTBBBOCTb!O B 

Bp8M!I 3aneplKKR 9AH0li TBKOli B C8KIUIH II nHBBH B ne-

noM HeBennx:o, TO nIrn napaMeTpOB axonHbIX HMnyllbCOB, YK838HBhIX HHlKe, npHM0H8HB8 KOM

neHCBPYIOIIlBX nBHBli 381\eplKeK BO BXOI\HblX nenux HBnHeTCH ueo6H3aTenbHhIM, qTo 3H8~Ten&

HO ynpomaeT cxeMy. 

CyMMSTOP paccquTaH Ha paooTy c HMnynbCSMB nnHTenbHOCTb!O 0,1-0,5 MKCeK. BpeMg 

BapaCTSHIIH BhIXOnHoro HMnynbCS pSBHO 50 HCeK. nuana30B nnuel!BOCTH 10 MB - 2 B __ no 

01\HOMY BXOAY npn KOS~~BUB8HT0 nepenaqu, 6nH3KOM K 1. B cxeMe ucnonb30B8BhI TpaB311-

CTOpbI TBna n403A. 

CxeMa ~CKSBBH 

n11HeliBBB cxeMa nponycxaHBB (pac. 5) YM8HbW88T xonBq8CTBO IIOCTyBaIOIIUIX Ha 

aHanR3 cnyqaliBbIX BMnyn&coB, nponycxaB 6e3 11cxaJKeBBH accnenyeMblll cnexTp. 

/5 6/ 
H3B8CTBb18 H3 naTepaTypbl ' CX8Mbl nponycxaHHg B8 ynoaneTBOP!IIOT Tp800B8BR!IM 

OTCyTCTBBB n&enecTana a oollbmoro nuan83oHa nasellHo-nponycxaeMblX HMnyllbcoB. nnB 

)'M8HbW8HBH n&enecTana B TSKRX cxeMaX HylKBO npBM8HBTb 11ononHRT8/lbHbI8 ycTpoliCTBa, 

qTO CB/lbHO ycnOlKHB8T CX8MY• 

/7/ 
0IIBC8BH8H B paooTe MOCTRKOBSB CX8M8 nponyCKSHHH npu ayneBOM n&enecTane R 

6 

I 

,~~-" 

nRBeliBOCTB no 5 B oonanaeT OOIIblllRM MepTBhIM apeMeHeM. Tax:ue CX0MhI MoryT paoOTaT_b 

OT HMIIYIIbCOB, np11xoIunnax c qacTOTOli B8 6onee 25 x:rn. 

8 pa3pa60TaHBOli CX8M8 ucnonb30B8B TOT lK8 MOCTHKOBhili MeTon KOMn8HClllUIB n&ene

CTana, BO 11ng ~OpMBpOBKB 'BOpOT' npHMeBeB TpHrrep HB TyBH8/lbHOM nH0/10 H Tp8H3HCTO-
. 5 

pe. TaKHM o6pa30M, paooqaB qacToTa cxeMbI yBenneHa no 5•10 1/cex:. l11Bp11Ha 'aopOT" 

onpenengeTCH BenaquHoli 3SA8PlKKH n.3. B neIIII SMHTTep-TyHH8/lbHblll nuon. HMnynbCbI C 

TpBBC~pMBTOpa Tp nOCTy_lIBJO'l' BB nao11BYIO CX8MY (n11onbI n11-n18). ~TJtpNBBB "BopOTa". 

naBeliHOro TpBKTa. If3-3a· B8CRMM8TPIIII MOCTOBOli CX8MhI B03MOlKBO .o6pa30B8HB8 m,enecTa

na R KOpOTKHX Bb!OpOCOB Ba ·Kpa!IX "BopoT" • H3M0H8BH8M conpOTBBn8HBH nOT8HIIHOM8Tpa R 

MOJKBO no611TbCB nonBoro ycTpaBeHBB m.enecTana, a BBTerpupy10maB U:enoq11:a R1_ C 1 

YM8HbW88T 1tpaeBbl8 BblopocbI. naBeliHOCTb CX8Mbl nporiycx:aHRH B nitana30H8 0,01-8 B B8 

XylKe 1 %. Bee Tp8H3HCTOpb1 Tana n403A. 

CxeMa coBnageHBJ!. 

Ka1t yJKe y1ta3bIBanOCb paBee, nnH yMeHbmeHHH myMOB npaMeHeHa cxeMa coananeHRB 

(pac. 6) C pa3pema101IlRM BP8MeH8M 3•10-
8 

Celt. TaK K4K MRHRManbHBH aMnnaTyna CBrHa

noa c ~TOYMHOJKRTeneA Mana, TO Heo6xo11aMo 61,1no obi npaMeHBTb cxeMY c 6on&moli qya

CTBHTenbHOCTbIO. C npyroli CTOpOHbl, JK8naTellbHO RMeTb 6on&moll xos#HHH8HT OT6opa 

rne 

R =· u / u MSKC I MRB 11: · 

U Maxc 
1 

.-MaxcnMalibBSH aMnnaTyna Ha axone onHoro H3 xaHanoa, npa KOTopoll 

cpa6aTbIB88T CX8M8 COBnaneHall. 

U MBH u- - MHHRMallbHaH aMnnuTyna Ha axone oooii:x xaHanoa, np11 xoTopoM cpaoa

TblBaeT cxeMB coananeHali. 

npHM8H8BHe nepe• cxeMoll COBB8A0HBli ycanaTeneli H orpaHBqeHB8 MSKCRManbHblX 

BblXOnHhIX carHanoB <1>3Y B03BOnH8T 3HaqaTellbHO CHB3RTb Tp800B8HRH K CaMOA cxeMe B 

ynpocTRTb ee pemeBHe. B xaqecTae sneMeBTa oToopa c/c npuMeHeHa mupoxo H3BeCTHBH 

nao11HaH cxeMa c npenaapuTen&Holi ~opMaposxoll carHanoa no nnaTen&HOCTR s/q xaoeneM. 

HMny/lbCbl 118 9B8M8BT OT6opa_ nocTyna!OT OT ycunaTenell, coopaHHblX 118 nayx TpBH3HCTO

pax Tana n411A - Tl, T2 (T3, T4). JlncxpRMHIIRpy10maM sneMellTOM cnyJKHT 011Hoau6pa

Top Ha TpaH3HCTopax T5, T6, T1
181

• (TpaH3RCTOpbI Tana n403A). 

BbIXOllHOII BMnyllbC OTPBll8T8/lbHOli nonsipHOCTII BM88T 4MllnHTyllY 2,5 B B nnaTellbllOCTb 

0,6 MKC81to 
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CxeMa 'HnH' 

CxeMa (pnc. 7) npencTaBnsieT co6oll CO'leTaHne o6bl'IH0ll llHOllHOll cxeMbl HnH, q>OpMn

pyromero K8CK8ll8 Ha Tpnone Tl H TYHHenbHOM llHO)le Tn, q>830HHBepTopa H 8MBTT0pHoro 

nOBTOpHTenH HB Tp8H3HCTopax T2, T3. TaKoe noCTpoeHne n03BOnHeT ncnonb30B8Tb OCHOBH08 

npenMymeCTBO llHOllHOll CX0Mbl H CBeCTH K MHHBMYMY ee HellOCTSTKH: llHO)lbl o6ecne'IHBSIOT 

He3SBHCHMOCTb BXOllOB • cxeMbl npyr OT npyra, H B TO lKe BpeMH cyMMSpHSH eMKOCTb 

nepeXO)lOB llHOllOB He onpenenHeT BpeMeHa HSpSCTSHHH H cnana HMnynbCS HS- BblXO)le. Il9-

cne)lHH8 38BBCHT, rnaBHblM o6pa30M, OT CBOllCTB q>OpMBpyromero KSCKS)la. 

CxeMa HnH pa6oTaeT OT CTSHllSPTHblX BblXO)lHblX carHanoB CX0Mbl COBnaneHHll. nnn

TenbHOCTb BblXOllHOrO HMnynbCS nOBTOpHeT )lnHTenbHOCTb BXO)lHOro, 8 MepTaoe Bp0MH pan~ 

HO 0,5 MKCeK. Hcnonb30BaHbl TPBOJlbl Tnna Il403A H TYHHenbHblll llHOll. 

nacKpHMHHSTOP 

nnH SMnnnTyJlHOrO OT60pa HS BbIXOll0 HCnonb3Y0TCH npoCTOll TpSH3HCTBp0B8HHblll JlBq>

q>epeHUBSnbHblll llHCKpHMHHSTOp (pac. 8), o6nanaromHll B TO lKe apeMH anonHe ynoaneTBOpH

TenbHblMH xapaKTepBCTHKSMH. KalK)lbill H3 KSHanoa COCTOBT H3 )lHO)lHOro llHCKpHMBHSTopa 

B 'lyBCTBHTellbHoro OllHOBB6paTopa C SMBTTepHoll CBSl3bl0/B/. 

Iloporoaoe yCTpoi!CTBO BKnIO'ISeT B ce6H llBOll (nl H n2 TBna nIO) B CTyneH'ISTblll 

nennTellb, KOTOpblll noaaongeT nonaBSTb HanpHlK0HBe CMemeHBH Ha llHOll OT 0, 1 llO 10 a, 

06naCTb llHCKPHMHHSUBH 0,2 -10 a. BXO)lHOe conpOTHBneHBe llHCKpHMHHSTOpa nnsi OTKpb!TOro 

llHCKpBMBHBpyromero llBOllS - 500 OM, 'ITO Tpe6yeT OT npenmeCTayromnx eMy ycTpol!CTB no

CTSTO'IHO MOWHoro BblXOllS. 

·OllHOan6paTopb1 BblnonHeHbI Ha Tpnonax Tl, T2, T3, T4 H TB, T7 (oKoHe'IHblli qiopMH-

pyromnli KSCKSll). }15, nB, n9 - ycKopgromne llHO,[lbI. naHeliHOCTb ,[lHCKpHMHHSUBOHHOl! xa-

pSKTepBCTHKH He XylKe 2% nnaTenbHOCTb HMTiynbCS C BbIXOllS 0)lHOBH6paTopa pSBHS 

0,8 MKCeK )lnH apeMH aana10111e11 eMKOCTH c- 75 nq>, Ilpa STOM MepTBOe BpeMSI 0JlHOBH6paTo

pa, onpeJlengromee MepTaoe BpeMSI BCero llHCKpHMHHSTOpa, pSBHO 3 MKCeK, TeMnepaTypHble 

H3MeHeHHH nopora onpenenHroTCH TOnbKO llHO)lHblM noporOBblM ycTpoiiCTBOM. 

HMny/lbCbl nonOlKHTenbHOll nongpHOCTH C nneq KBHS/lbHblX 0)lHOBH6paTopoa nonaroTCH 

Ha cxeMy aHTnconnaneHnll (Tpaon T6), cnrHan HHlKHero nopora nonaeTCSI c 3BJleplKKOll 

0,26 MKCeK. Bb!XOllHOll HMnynbC CXeMbl HM88T aMnnHTYllY - 2,5 B H nnuTe/lbHOCTb 0,8 MKCe!f, 

Bee TpaH3HCTOpb1 Tana Il403A, 
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3KcnepBMeHTanbHble pe3ynbT8Tbl 

Ilponepxa annapaTypa npoaeneHa c KOHTei!HepoM o 45 MM a h "30 MM Ha nnyx 

q>OTOYMBO)Kl[TenSIX Tana 4>3Y-13. ll!yMOBble BMnyllbCbl OT 4>3Y HCKnIO'IB/lHCb 6blCTpoll cxe-

MOIi connaneRBil, 'lync;rBBTenbHOCTb Henocpe)lCTB8HHO cxeMbl coananeHHll 100 MB. OnTH-

MallbHOe pa3pemaromee BP8MH, H3MepeHROe HS Y -BCTO'IHHKe M8TOllOM 3S)leplKSHHblX coa

nan_!!HBII, COCTSBnHeT 30 HCeK, 

Ha pnc, 9 noKS38Rbl KpBBbl8 pacnpe)leneHHH HMnyllbCOB OT HellTpOHHoro HCTO'IHHKQ ' 

HaxonsimerocS1 B napa,j>BHe, CHHTble 6e3 Cd n c Cd , a TBKlKe pa3HOCTb sTHX pacnpe-

)leneHHi!, )l8I01U8SI cneKTP HMnynbCOB OT TennOBblX HellTpOHOB,. Pa6oqee OKHO llHCKPHMHHSTOpS 

6blno Bb16paHO 2,8 B npH HBlKHeM nopore 0,4 B, C STHM OKHOM 6bin8 CHHTa 3SBHCHMOCTb 

KS,[lMHeaoi! pa3HOCTH OT aenH'IHHbl ycnneRHSI ycnnHTeneA y I (pnc, 10). Ban 8Toll 3SBH-

CHMOCTH noanonsieT C)lenaTb 3aKnIO'leHne, 'ITO aqi<jleKTHBHOCTb perHCTpaunn a -'ISCTHll 

6nB3K8 K 100%, 0TCIO)l8 MOlKHO Bb16paTb onTHMSnbHblll KOSq>q>BUHeHT ycnneHHSI ycnnHTenell 

7 
YI KonT ~-½K MSKC' C HellTpOHHblM HCTO'IHHKOM HHTeHCHBHOCTblO 10 1 /ceK 6blno nponepe-

HO H3MeHeRBe UO/lOlKeHBSI MSKCBMYMS nHKa a -'laCTBll OT o6mell 3arpy3KB CXeMbl, IlnK He 

3 
MeBSl/1 nonolKeUBSI no 3HS'leHBSI KSllMHeBoll pa3HOCTB 3,4•10 1/ceK (npn nonHoli 3arpy3Ke 

4 
c/c )lO 1• 10 1/cex). Bollbmyro BBTeHCHBHOCTb C'leTa C HMeIOWHMCll HellTpOHHblM HCTO'IHH-

KOM B Hamel! reoMeTpBH nony'IBTb He YllSnOCb. HccnenonanOCb TSKlKe BnHllHBe ua Ka)lMHe-
65 

BYIO pa3HOCTb nononHBT81IbBOli noncBeTKH )leTeKTopa -y -HCTO'IHHKOM Zn Jlononau-· 

T8.~bHSll 3arpy3KS )l8TeKTopa Y -BCTO'IHBKOM, KOTopaH COCTaansina H8CKOllbKO neCHTKOB 

npoueBTOB OT nonuoi! 3Srpy3KH cxeMbl coananeHni!, He H3MeHSl8T KS)lMHeByro pa3HOCTb B OKHe 

4 
JlHCKpBMHHaTopa, ecna nonu_blli C'leT cxeMbl coananeRnll ue npeablmaeT 1•10 HMnlceK, 

Ha pnc, 11 npaneneubl 3arpy30'1Hble 
137 

xapaKTepHCTHKH, CHSITble ua '· y -lly'ISX Cs 

)lnSI acero )leTeKTOpa B npB OTK/ll0'18HHblX CX8MSX coananeBHH B nponyCKSBHll, B K8'18CTBe 

nepec'leTHOi! CXeMbl BCnOllb30BallSCb nonynpOBO)lBBKOBSSI IlC C pa3pemSIOWHM BpeMeHeM 

0,26 MKCeK, BKnlO'leUHall nepen )lHCKpHMHBSTOPOM, BHJlHO, 'ITO nOBTOpHTe/lH B yCHIIHTellB Bbl;-
. 4 . 

JleplKHBalOT 3arpy3KY, no Kpaliueli Mepe, JlO 9• 10 1/cex, Bell CHCTeMa nonycKaeT 3arpy3KY 

)lO 1,6• 10
4 

1 /ceK, 3To pa3/lH'IHe 06'bHCHH8TCll TeM, 'ITO BbIXOllHOll KaCK81l c/c HMeeT Mep'i'

aoe apeMSI ~ 2 MKC0K, ·cTa6HllbHOCTb pa60Tbl )leTeKTOpa KOBTponapoaanacb no H3MeH8HBIO 

KSllMHeBOi! p83BOCTH B 'oxue )lHCKpHMBHSTOpa, 3a 4 )lBSI pa60Tbl JleTeKTOpS OTK/lOHeHBe 

KSlK)loro OTnenbHOro H3MepeHBSI OT cpenuero 3Ha'leUBSI p83BOCTB 38 ace llHH He npeBbIWS/10 

2,5% B nelKBT B npe)lenax co6CTBeHUOll CTSTBCTB'l8CKOli omu6xn, KOTOPSSI COCTBB/llleT 2,7%, 

CTaTBCTB'leCKSSI TO'IBOCTb cpenuero 3HS'leHBSI 0,4%, 

B 3SK/llO'leHBe 8BTOpb1 BblpSlKSIOT 6naro11apuoCTb 10.c. H3BHUKOMY 3 a nOCTOSIHUblll 

BBTepec K pa60Te n o6cylK)leuue pe3ynbTaTOB B Ho 'lu--ryaa10 3a npoaeneHBe ueKOTOpbIX 

q>H3B'18CKBX B3MepeHBII, 

9 
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P11c. 1. EnoK-cxeMa AeTeKTopa. 
Or - orpaHH'lHTenb, 3n. - 3MHTT9pHblH Il0BT0pHT9nb, 
Y - ycHnHTenb, c/c - -cxeMa cosnaneaHil, I - cyMMaTop, 
c/n - CX8M8 nponyCK8HHH, n - 0/lHOKSHSnbHblll llHCKpBMH
HST0p, nC - nepeC'l9THblH npH0Op. 
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PHc." 2. 11MnynbCHblH ycHmITenb. 
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Puc. 4. CxeMa cyMMupoaaHU!l Ha conpoTuaneHH!l. 

--

Puc. 5. CxeMa nponycKaHHlL. 
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Pnc. 6. CxeMa coananeHHil. 
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PHc. 8. OnHoKaHanbHbill nHcKpHMHHaTop • 
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P11c. 9. AMnnaTynnoe pacnpenenen11e HMnynhCOB OT Cd 
HCTO'IHHKa, IlOM8Ill8HHOro B napacjnm. 

1 - cneKTP HMnynhCOB P0 +: Be 6ea KanMHH, 

2 - cneKTp HMnynbCOB Po +:Be C KanMll8BbIM 

qmnbTpoM, 

3 - cneKTp pa3HOCTH 6e3 Ka)1MHH - C KanMHeM. 
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P11c. 10. 3aBHCHMOCTb C'leTa KanMH8BOll pa3HOCTH B OKHe 

)1HCKpHMHHaTopa OT K03<!>4>HUH8HTa yc11neHHH YI 
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Puc. 11. 3arpy3o'IHasi xapaKTepHCTHKa neT.eKTopa. 

1) 3aBHCHMOCTb C'l8Ta Ha awxone nucKpHMHHaTopa 

OT nonolKeHHH HCTO'IHHKa. 

2) 3aBHCHMOCTb C'leTa Ha Bb!Xone Y _IV OT nono-
lK8HHH HCTO'IHHKa npH OTKnID'l8HHbIX CXeMax COB

naneHHll H nponycKaHHHo 
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Puc. 10. 3aBHCBMOCTb C'l8T8 K8/IMB8BOl! p83HOCTH B OKH8 

IIHCKpBMHHSTOpa OT Kos¢¢HUH8HT8 ycuneHHH YI 

0 5 10 l!S 20 2!S j0 J5 1/0 
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Puc. 11. 3arpy30'!HSH xapaKT8pHCTHK8 /18T8KTOpa. 

1) 3aBBCBMOCTb C'l8T8 Ha Bb!X0/18 /IBCKpBMIIHSTOpa 

OT UOIIOlK8HBH HCTO'IHHKS. 

2) 3aBHCHMOCTb C'l8T8 ua BblX0/18 y IV oT nono-

lK8HHH HCTO'IHHKS npH OTKlll0'18HHblX CX8MSX COB

ll8/18HBi! Iii nponyCKSHBH. 


