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Ynyqrueane cooTaoweang wyM/cnraan n paapewa10mero BpeMeHn cneKTpo-: 

MeTpH'<i9CKHX TpaKTOB ocymecTBnl!eTCl! C UOMOII{b!O oaH~- HnH _MHOI'OKpaTHOI'O 

an~~epenunpoBaHHll n HHTerpnpoBaHnll nMnynhcoB, nocTynaromnx oT npeaycnnn

Temi •. B KaqecTBe an~4>epeaunpyiotimx ueneil ~pnMeHli!OT RC ~ n RLC -uenn n 

onepaUHOIIHbl9 y~nnnTenn C '18C~OTII038BHCHMblMH o6paTHblMH. CBl!3l!MH. / 1,2,3~, 
B aacTollrueii pa6oTe npencTa.BneHbl peayn&TaTbl nccneaoBaHHll cncTeMbl 

4JopMHpOB8HHll HMnynbCOB OT nonyripoB'oaHHKOBbiX aeTeKTOpOB llaepHOI'O H3ny

.,'<i9HHll c oanoKpaTHbiM nnn AByKpaTJibiM. an4>4>epenunpoBaaneM .c .noMom&ID. RC

ueneil n z -KpaTJioro HHTerpnpoBaHHll c noMom&ro oannaKOBbiX nocneaoBa

Ten&HbiX RLC -ueneil, CBl!aaHHbiX. MeJKay co6oi! 6y4JepHbiMH KacKaaaMn c BbiCo

KOOMHbiMII BXOaHb!MH H HH3KOOMHbiMH BbiXOaHblMH :conpoTHBneHHl!MH ( p"nc, ·1) • 

<l>opMa BblXDaHbl~ HMnynbCOB 4JopMHpoBaTenll 

CxeMa eanHH'l:Hoil RLC HHTerpnpyromeil uenn, B KoTopo~ yqTeno BnHll-

nne Bxoanoro conpoTHBnenHll 6y4Jepnoro KacKaaa, aana na pnc, 2. CooTnowennll . ' . . ·~ 

MeJKay aneMeaTaMn ueneil B cxeMax, .nao6palKeHHhiX na pnc, 1 n 2, aaHbi 13 

npnnolK~HHH 1, Ecnn BXDa!Ibie conpO'!'HBneiiHll 6y4JepHbiX KaCKaaoB COOTB9TCT.BY~. 

lOT Tpe6oBaHHliM,~ onpeaeneHIIbiM B npnnoJKeann 2, To aiieMeHTbi" o6enx uene.il 

OTnH'<i810TCll H931I8'<iHTenbiiO n MOlKIIO ncnonbaOBaTb cxeMy pnc, 1, CxeMy 
' •· . . ~ ; : . . . . 

pnc. 2 MOlKHO npHM91Il!Tb ._TOnbKO C nenbiD',OUpeaen~IIHll BnHliiiHll H3M91I91IHll 

Bxoaaoro conpoTnBne!IHll 6y4>epaoro . KacKaaa na Koa4>4>nuneaT nepeaaqn 4>opMn-

poBaTeng •. 
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OnepaTopnoe BbipaJKenne Koatj>ljlnuneHTa nepella'ln OllHO:lt HHTerpnpy!Ome:lt 

uenn nMeeT BHll 

K (p) ~ 

2 
CtlO 

(p+a)~2 

rne ncnonb30BaHbi cnelly!OmHe o6o3Ha'leHIIR: 

ru o ~ J I ( L. C J % a - R I 2L , 
2 2 % fJ•(a -ruoJ 

B cny'lae m -KpaTnoro llll~~epenunpoBaHIIR n z - KpaTnoro HHTerpnpo

BaHIIR RLC - uenRMII np11 nolla'le na BXOll elliiHII'IHoro cKa'IKa nanpRJKeHHSI 

BbipaJKeHIIe BbiXDllHoro CllrHana B onepaTopnoli ~opMe 6ylleT IIMeTb Bllll 

m-1 2:< 
P ruo u (p J -

m 2 1Z'' 
( p + * J [( p+a) + fJ 

rlle r g - nocTORHHSSI BpeMeHII llll~~epeHUHPY!Ollleli 

Z - KOnll'leCTBO RLC -IIHTerpaTopoB, 

Ecn11 .nocTaBHM ycnosne fJ ~ 0 

a ~ ru o n· ~opMyna np11Me-x: Bllll 

u (p) 
2:< ruo 

(p+-l-Jm 
rg 

pm-1 

(p+a)h 

, nony'IIIM R 

RC -uen11, 

2(LIC )% 

DpH paBeHCTBe KOHC.TSHT llll~~epeHUIIpOBSHIIS! II IIHTerpHpOBSHHR, T,e, ecnH 

. l/r
9

., a .• ru0 , 11nn r
9 

.(L C)% , onepaTopnoe.BbipaJKeHHe llnR BbiXDll

aoro HanpSIJKeHHS! 3SIIHIIIeTCS! B Blllle 
2:< m-1 

U(p) CtlO P 
(p +ruoJh+ m 

0pHI'IIHSnbi ~YHKUIIII llnR cny'laeB m =J II m·;., 2 )laHbl B Ta6n, 1. i1HlleKC 1 OT-

HOCIITCS! K OllHOKpSTHOMy llH~epeHU11pOBSHHI00 IIHlleKc 2 - K llByKpaTHOMY llll~

~epeaunpoBaHIIIO HMnynbCOB, BpeMH llOCTIIlKeHHS! MSKCHMyMa BhlXOllHOI'O HM-

uynbca onpelle.r_meT.cSI np11paBHIIBSHH~M nponaBollHDll: ayn10,a Benn'lnHa aMnniiTy

llbi Bb!XOllHOI'O HMnynbCS - IIOllCTSHOBKO:lt nony'leHHOI'O BpeMeHII B ~OpMyne llnH 

BhlXOllHOI'O narrpSilKeHHSI. B cny'lae llByKpaT~oro llll~~epeHUIIpOBSHHS! nonyqaeTCS! 

6nnonRpHbili HMnynbc. ¢opMyna llnR MoMeHTa nepeceqeHHR HYnR · nMuynbCOM 

nana B Ta6n. 1. 

4 

. ' ·,~ 

. ~ 

I 

I 

-I 
I 
l 

.j 

\ 
I 

• I 

- Ta6nnua 

OllHOKpaTnoe llH¢¢epenunpoBaHne llByKpaTnoe llH¢¢epen . - ' . . 

2:< 
U( t) - ~ t 2:< -<lJOt 

I (2zJ! e 

Umax I 

t max I 

pa3p. 
1 

(2z) 2:<-l 

(2z-:: J)! 

2z 
ruo 

-2:< 
e 

(2z-l)l ez,. ,FA 
y4z-1 (2~)2:<-l- B 

2:< ' (<) •. 
U(t) 

2
m __ .o_

1
_,z.. 

8
-<lJOt (l -~ 

(2z). .. · . J ~ 

(} ,[2Z+i · -ch+livh+i 
":ax 1•11 ~ (2z + J) I e 

to 
.1 +Zz ---.; fmtucl,ll 1:: 

·'(2:z 

t pa3p, 
2 

ruo 

ylly~ (l+2z)2"'e-J 
{4z=i (l+2z - ,fTi2iJ 

0nTIIMAIThHOe COOTHOIIIeHIIe lllyM/CHI'Han II pa3peinaJ 

OTHOIIIeHIIe 111yM/cnrnan 

··· H. - y 1P"m · . · l · · 
:-S • U max · ~-. Umax 

BpeMSI 

onpellenSieTcSI ~ax-141: 
1 .. . . 2 - . · B . 

[ -
2

- f I K (fru) l (A' + -.-2 J J' 
1T 0 . . (<) . 

3TH COOTHOIIIeHIIS! .llnH m = J II m ., 2 llSHbl B npHnOJKeHIIS!X 3 -H 

113 p11c •. 3, aa KoTopoM npellcTaBneHbi rpa~H'IeCKH 'lllcneHHbie. pa 

z 

2 

3 

4 

Ta6n11ua 2 

OllHDKpaTaoe• llH~~epeHUIIpoBaHHe. 

[ ~ 1; f •'. 
umax 

. H -
[ -S-]2 paap, 1 . 1-

1,21 2; 13 0,271 1,35 

1,16 1,93 0,195 1,38 

1,15 1,88 0,160 1,41 . 

1,14 1,85 0,140 1,44 

5 

llsyxpaTHoe llH¢¢epenu 
.· ~ : . 

umax u, t 
pa3p, 2 I 

3,43 0,131 ·o,c 
8,35 0,069. 0,( 

a.s.~ . 0,046 0,0 

3,42 0,034. 0,0 .... 



l'IH OLIHOA HHTerpHpyromeA 

10r.o CK8'1K8 H8fiplllK9HHll 

~e oyLieT HM9Tb BHLI 

RC -uenH, 

R = 2 (L I C ) li 

~rpHpOB8HHll 0 T.e. ecnH 

. Bb!p8lK9HHe LIIIll BbiXOLl-

bi a Taon. 1. HaneKc 1 oT

tc 2 - K LIBYKPBTHOMY LIH!fl-

KCHMyMa Bb!XOLIHOrO HM-

rynro,a senH'IHHa aMnnHTy

ro apeMeHH a ljlopMyne Linll 

~epeauHpoBaHHll rionyqaeTCll 

9'19HHll HYITll HMITyiTbCOM 

I 

r· 
r 
j· 

I 
I 

I 
.I 
I 
I 
I 

.j 
-I 
I 

.. • 
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TaonHua 

0LIHOKpaTIIOe LIHif!iflepeHUHpOBaHHe nayKpaTHOe LIHif!if!epeHUHpOB8HHe 

2z-l 
(2z) 
(2z -rJI 

-2z 
e 

2z . 

U(t) 2 • ~t2 z e-{U
01 (l -~ t J 

(2 z)! l + 2z 

t max I t max 1,11 • 
( 2z+ l t y'fi'+'i 

C<lo 

pasp. 
1 

(2z-JJI e2z VT 
y4z-l (2~)2 z-l B t pasp. 

2 

/f2v~ (1+2zJ2ze-yl+h 

.J4z'=i ( l+2z - Fi2ZJ 2 z 

0nTHMAITbll09 COOTHOW9HHe WyM/cHrHan H paspewarol!lee 

Bp9Mll 

OTaoweaHe wyM/cHraan ·onpeLiemreTcll KaK · 141: 
·· N y 1Pm · . l . l oo · 2 B li .-· ~ · .. --· [ - f I K ( /ru J l (A' + -J J ru ] 
" S U max · . Umax 217 0 . . ru2 

3TH COOTHOW9HHll .Llllll m • J H m ,. 2 Ll8Hbl B npHITOlK9HHllX 3 H 5 .H Taon,2. 

H3 pH c •. 3, a a KoTopoM npeLICTaBneHbi rpaif!H'IeCKH 'IHcneHHb!e paC'IeTbl no 

TaonHua 2 

0LIHOKp8TH09• LIHif!iflepeHUHpOBaHHe nayKpaTHOe LIHif!iflepeHUHP.OB8HHe 

( ~ ] j 'p~sp. U max 

N .. 
umax u .!!.mu..tr z [ -S-12 t 

I pasp. 2 I 
max

11 Umaxf 

. 
1,21 2,13 0,271 1,35 3,43 0,131 ·o,o57 0,433 

2 1,16 1,93 0,195 1,38 3,35 0,069 0,037 0,537 
.. 

3 1,15 . 1,88 0,160 1,41 3,3_~ 0,046 0,027 0,593 
' 

4 1,14 1,85 0,140 1,44 3,42 .. 0,034 0,022 0,634 
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aTIIM cpopMynaM,· BIIJ:tHO, 'ITO rrim m = l IICIIonbaoBaHIIe 6onee Tpex IIHTerpll

pyromllx RLC ·- aaeabeB He aaeT 3HS'IIITenbHoro ynyqweHIIH oTHoweHIIH wyM/ 

CIII'Han. fTOCKOnbKY yMeHbWaeTCSI SMIIniiTyJ:ta Bb!XOJ:IHOI'O IIMIIynbca, TSKIIM o6-

pa30M yBenii'IIIBaeTCSI OTHOCIITenbHblli ypoBeHb C06CTBeHHb!X WYMOB OCHOBHOI'O 

ycHnHTenH. 

B Cny'Iae J:tByKpaTHOI'O J:tllcpcpepeHI!IIpOBS~IISI MIIHIIMYM wyMa nonyqaeTCSI Ilpll 

IICIIOnb30B8HIIII OJ:IHOI'O HHTei'pllpyromero RLC -aBeHa, Ho MOJKHO BKniO'IHTb ao 

J:IBYX 3BeHbeB 6e3 6onbWOI'O YXYJ:tWeHHH COOTHOWeHIISI WyMfCHI'Han. 

Paapewaromee BpeMSI anSI 

aenSieTcSI KaK 
111 .. 

cnyqag OJ:IHOKpaTHOI'O J:IHcpcpepeHUHpOBSHIISI onpe-

. 0 f U(t) Jt 
t pa;3p1 c U 

max 

LlrrH J:IByKpaTHOI'O J:IHcpcpepeHUHpOBSHHSI 
tO 00 

I -of U( t) Jtl +I ,j U(t)Jt I 
1 paap.2• I Umax I 
BbiBOJ:Ibl cfJopMyn J:t.i:JH t paap. J:t8Hbl B IIpHnoJKeHHII 4,6 H Ta6n. 1, a HX 

'IIICrreHHb!e 3HS'IeHIISI J:IIISI Z • 1 .. 4 - B Ta6n. .2. Ha Ta6n. 2 II p11Co 3 BIIJ:IHO, 

'ITO J:IIISI cny'ISSI . m • I IIpll KOIIII'IeCTBe IIHTei'pllpy!OWIIX 3BeHbeB CBb!We 

Tpex He Ha6nroaaeTcSI yny'IweHIIH paapewaromero apeMeHII. LlnH 

cny'IaH m - 2 paapewaroi:nee. apeMSI IIMee'l: MIIHIIMYM np11 z • 2 11 aanbHeliwee 

yaenii'IeHHe KonH'IeCTBa RLC -a_BeHbeB Heuenecoo6paaHo. KoMnpoMHCCHor? 

peweHHSI ( Z • 1,5) MOlKHO J:IOCTH'Ib1 ecnH HCIIOnb30B8Tb J:IIISI BTOpOI'O J:tHcfJ.pepeH-

UHpOBSHIISI napannenbHYIO RLC -uenb. 

BniiSIHHe BXOJ:IHbiX COIIpOTHBneHIIll · 6ycpepHb!X KSCKSJ:IOB 

HS Koa4JcpiiUHeHT rrepeJ:IS'IH cpopMIIpyromeli CHCTeMbl 

HaMeHeHHSI BXOJ:IHb!X COIIpOTHBneHHll 6ycpepHblX .. KSCKSJ:IOB BCneJ:tCTBIIe H3-

MeHeHHSI TeMnepaTypbi HnH pa6oqero pelKIIMa ·onpeaenHIOT HeKoTopyro HecTa

.6HnbHOCTb KoacfJcpnuHeHT~ nepeJ:ta'IH cpopMHpyromell: CHCTeMblo EcnH 113B6CTHO 

OTHOCIITenbHOe H3MeHeHHe BXOJ:IHOI'O COIIpOTHBIIeHHSI H 38J:I8HO nonycTHMOe . . 

H3MeHeHHe KOacfJ.pHUHeHTa nepeJ:tS'IH1 TO MOlKHO OIIpenenHTb MHHHMSIIbHOe BXOJ:I-

. HOe conpoTHBneHHe 6ycpep~oro KacKana (eM.· npHnoJKeHHe 2) rio cpopMyne 

L 
Rax.~ 2z y~ 

h 
D(hhJ , 

... 

6 

" 

\ ~ 

1 . 

l 
I 1. 

" - /!,. R 2 r Rz - OTHOCHTenbHOe H3MeHeHHe BXOJ:IHOI'O conpoTHBnE 

D •f!.U max /U m~x - OTHOCHTenbHOe H3MeHeHHe. Bb!XOJ:IHOI'O .HaiipSilK' 

aTOM, rrpiiHSITO, 'ITO 113-38 rny60KHX o6paTHbiX CBSI3ell: 6ycpepHb!e ! 

IIMe!OT J:IOCTSTO'IHO HH3KOOMHb!e Bb!XOJ:IHble COIIpOTHBneHHSI H Mbl 

He6pe'Ib HX H3MeHeHHeM. 

.· 
KoMneHCSUHH Bbi6poca acneacTBIIe. J:tHcpcpepeHullpoaaHII 

HMnynbca B npeaycHnHTene 

EaHHH'IHblll: cKa'IoK.aanpHJKeHHSI ao nocTynneaHH B ~opMHpy~l 

poll:cTBO aHcpcpepeHI!HPYeTcH B aapHJ:tO'IYBCTBHTenbHOM ycHnHTene. IT 

cpepeauHpoBaHIIH B cfJopMHpyromeM ycTpoifcTBe, KpoMe noneaaoro Hl 

IIOny'IaeTCSI HMIIynbC o6paTHOH IIOnS!pHOCTH C J:tnHTenbHOCTbl01 OIIpe 

KOHqT~HTOll J:IHcfJ.pepeHUIIpOBSHIISI npeaycHnHTenH, H aMIInHTyJ:tOll:, Ilpi 

HOll OTHOWeHHIO o6eHX IIOCTOSIHHbiX BpeMe}m J:IH~epeHUHpOBSHII.Sio K 

aTOI'O IIMIIynbCS ocymeCTBnSieTCSI IIOJ:Ia'Iell: 'ISCTII BXOJ:IHOI'O IIMIIynb 

p11c. 4a 11 npllnoJKeHIIe 7) Ha Bb!XOJ:I J:tll#epeHullpyromeli uen11 121. 

HHOI'J:IS He06XOJ:IIIMO HHTerpHpOBSTb HMnynhCbl nepeJ:t J:tHcfJ.pepE 

HHeM H3-38 orpaHH'IeHHOll BepxHeli 'ISCTOTbl c.i:Jeayromero K8CK8J:18 

ycHneHHS!o IlpH aTOM~ ecnH HCIIOnb30B8Tb cxeMy ~OMIIeHCaUHH (pH 

6nH3KHX no'BenH'IHHe KOHCTSHTSX AHcpcpepeHuHpOBSHHSI nonyqHTCSI y 

KoacfJcp.HuHeHTa nepeaa'IH cfJopMHpyromell: CHCTeMbi (eM. npHnoJKeHHe 

'IeHHe KOMIIeHCSUHOHHOI'O CHI'Hana nepea HHTei'pHpyromell: ueiiO'IKO~ 

aTOT HeJ:tOCTSTOKo AaanOI'H'IHO CTOHT BOIIpOC R IlpH HCIIOnb30B8HHE 

HHTei'pHpyromeli ueiiO'IKH, 'ITO IIpHBOJ:IHT K. B~OJ:IY HHTerpHpyromell: U 

KOMIIeHCSUHOHHYIO uenb~ 

AMIInHTyJ:ta KOMIIeHCHpyromero CHI'Hana nonJKHa HMeTb BerrH'Il 

nnH aanpSIJKeHHH Ha axone aHcfJ.pepeHUHpyromeli uenH, rite tfr- np 

BCeX·KoacfJ.pHUHeHTOB aeneHHH pe3HCTHBHb!X aenHTerreli B UeiiH KOM 

flpH aTOM J:tOnlKHO B,biiiOIIHSITbCSI ycnoBHe KOMIIeHCSUHH 

tfr-r
9

/r0 
ru - KOHCT8HT8 .!IHcjlcpepeHUHpOBSHHSI HMIIYIIbCS B '11pe.aycHnHTe, 
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aaae oonee Tpex HHTerpH

,nyqweHHH OTHOWeHHH wyM/ 
- . -

roro HMnynbea, TaKHM oo-

TaeHHbiX WYMOB. oeHOBHOrO 

flH~yM wyMa nonyqaeTeH npa 

9H80 HO MOlKHO BKniO'IHTb ):(0 

H wyM/earaan. 

> .r:tH~~epeauapoaaHHH onpe-

HHH 4,6 H Ta6n. J, a l!X 

Ta6n. 2 H pile. 3 BHJ:IHO, 

'IOIUHX 3B9HbeB eBb!We 

BpeMeHH. nns 

npa z • 2 H nanbaeAmee 

opaaao. K~MnpOMHeeaor? 

1aTb .r:tns BToporo .r:tH~epea-
. -

>epHbiX KaeKa):(OB 

meA eHeTeMbl 

,KaeKa.r:tOB Bene.r:teTBHe H3-

mHroT aeKoTopyro neeTa

=TeMbi. Eena aaaeeTao 

H aanaao nonyeTHMoe 
.. ,' 

:enHTb MHHHManbHOe BXO.r:t-

:lKeHHe 2) n·o !flopMyne 

I 
1 
I 

1-

I 
~ 

I 
I 

It - fl. R 2 / Rz - oTaoeaTenbaoe HaMeaeaae axonaoro eonpoTHBneHHH, 

D .ll,U max /U m~x - OTHOeHTenbHOe H3MeHeHHe BbiXO.r:tHoro aanpgmeHHH.- npa 

9TOM, npHHHT0 0 'ITO H3-38 rny60KHX o6paTHbiX eBHaeft 6y!flepHble KaeKS):(bl 

HMeiOT ):(OeTaTO'IHO HH3KOOMHbie Bb!XO):(Hble eonpoTHBneHHH H Mbl MOlK9M npe

He6p9'1b HX H3MeH9HHeM. 

KoMneaeauHH Bb16poea aene.r:teTaHe na!fl!flepeauHpoaaaHH 

aMnynbea a npenyeanaTene 

E.r:tHHH'IHbiA eKa'!oK . nanpHmeHHR no noeTynneHHR a ¢opMHpyroiUee yeT-

poAeTao .r:tH~epeauapyeTeH a aapH.r:tO'IyaeTBHTenbHOM yeanaTene. noene na!fl

~epeauapoaaHHH a ~opMapyroiUeM yeTpoAeTae, KpoMe noneaaoro HMnynbea, 

nonyqaeTeH HMnynbe o6paTHOA nonHpaoeTH e .r:tnHTenbHOeTbiO, onpe.r:teneHHOit 

KoHqT~HTOA .r:tH~epeauapoaaHHH npenyeHnHTenH, H aMnnHTynoA, npo~opuaoaanb
aoA OTHOWeHHIO o6eHx noeTOHHHbiX BpeMe}m ):(H~~epeHUHpOB8HHli. KoMneaeaUHli 

aToro HMnynbea oeyiUeeTanHeTeH no.r:ta'!eA qaeTH axonaoro HMnynbea (eM. 

pae. 4a H npanomeaae 7) aa BbiXO.r:t .r:tH~epeauapyroiUeA uena 121. 

Haorna aeo6xo.r:tHMO HHTerpapoaaTb HMnynbebl nepe.r:t .r:tH~epeauapoaa

HHeM aa-aa orpaHH'IeHaoA aepxaeA qaeTOTbi eiienyroiUero KaeKa.r:ta naaeAaoro 

yeaneHHH. npa 9TOM; ecnH Henonb30B8Tb exeMy ~oMneaeaUHH (pae; 4a), npH 

6nH3KHX no aenH'IHH9 KOHeTaHTSX ):(H~epeHUHpOBSHHH nonyqHTeH yMeHbiUeHH9 : 

Koa4MliauaeaTa nepe.r:ta'IH ~opMHpyroiUeA caeTeMbi (eM. npanomeaae 7). nony

qeaae KoMneaeauaoaaoro earaana nepe.r:t HHTerpapyromeA ueno'!KOA yeTpaaHeT 

aTOT aenoeTaToK. AaanorH'IHO eToHT aonpoe a npH aen-onb3oBaHHH RLC 

HHTerpHpyroiUeft uenO'IKH, 'ITO npHBO):(HT K B~O.r:ty HHTerpHpyromeft ueno'IKH B 

KOMneaeaUHOHHYIO uenbo 

AMnnaTyna KoMneaeHpyroiUero earaana nonmaa HMeTb senH'IHHY l /r{f 

nns aanps:lKeHHH aa axone .r:tH~epeauapyroiUeA uena, rne rp - npOH;3Be):(9HH9 

Beex·K09~~HUH9HTOB .r:teneHHH peaHeTHBHbiX .r:tenHTeneA B uenH KOMneaeaUHH • 

npH 9TOM ):(On:lKHO ~binOnHHTbeli yenOBHe KOMneaeaUUH 

r/f-r
9 

/rn 
fii - KOHeTaaTa ):(H~ep9HUHpOB8HHH HMnynbea B ·':Jpe.r:tyeHnHTene ) • 
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BhiBOllhl n .cxeMHoe IicnonHe.Hne 

Ha Taon. 2 snnHo, ~To onnH RLC -- HHTerpaTop :. paBHo.cnneH llBYM 

RC -HHTerpaTopaM nnn · onHoMy Ka.cKany .c · aKTHBHbiM <jlopMnposaHHeM. Opn · 

OllHOKparHoM JlH<jl<jlepeHuHpOBaHHH MO~HO peKOMeHJlOBaTb H.Cnonb30BaHHe llB~X 

nnn Tpex : RLC .. - HHTerpaTopos, a npn llBYKPfiTHOM nn<jl<jlepeHunpoBaHHH on-:-

Horo. nnn·n~yx RLC - HHTerpaTopoa n nnR BToporo nn<jl<jlepeHunposaHHH 

onHoll RC - uenn nnn · onHoro napannenbHOro RLC - ·KoHTypa. 

.Heo6xonHMO.CTb HMeTb Bb!.COKHe _BXOnHbie .conpOTHBneHHH oy<jlepHb!X Ka.C

KallOB Tpe6yeT n.cnonbaoaaH~H .cnoJKHbiX aMHTTepHbiX nOBTopnTenell nnn none

BbiX TpaH3H.CTOp0Bo H.cnonb30BaHHe KOMne.H.CaUHOHHOll .CXeMbl nng y.cTpaHeHHH 

o6paTHoro Bbiopo.ca npn onHononRpHbiX HMnynbcax naeT onpeneneHHbie npenMy

me.cTaa npn Bbi.COKHX .cKopocTHX perncTpaunn n npn aMnnnTynHoll neperpyaKe. 
' ~. . . 

Ha pn.c. 4 naHa npnMepHaH .cxeMa <jlopMnpyromero y.c~nnTeng .c RLC. 

-HHTerpaTopaMn. Opn on'HoKpaTHOM nn<jl<jlepeHiinpoaaHHH ncnon.baoaaHbi naa 

HHTerpnpyroiUHX. KOHTypa, a npn nByKpaTHOM - BTOpoll KOHTyp nepeKnro~aeTCH 

KaK napallnenbHbill n .cny~iiT nng nn<jl<jlepeHunpoaaHHH. n HHTerpnpoaaHHH nMnynb- · 

.cos. B.KoMneHcaunoHHoll uenn H.cnonb3oaaH aapnaHT .c onHoKpaTHhiM RC 

HHTerpnpoaaHHeM •. 0nHOBpeMeHHO .C no.CTOHHHblMH apeMeHH H3MeHReT.CH H Be 

nn~nHa nennTenH B KoMneHcau~oHHoll uenn. Oepaoe HHTerpnpoaa.Hne saeneHo 

.cpaay no.cne <jlaaonHaep.cHoro Ka.CKana 1, ~TOObl yMeHbWHTb TpeooBa.HHH K 

Obi.CTponellcTBHro Ka.cKana 2. Koa<jl<jlnuneHT y.cnneHHH )l{enllTenb!JO naMeHHTb 

.C noMOIUbiD HaMeHeHHH rnyoHHbl oopaTHOl! CBH3H B OTn_enbHblX Ka.CKanax. 

OpnnoJKeHne 1 

.[lng nony~eHHH <jlopMynbi caslan Me)I(Jly uen~t.m .Ha pn.c. 1 H 2 aannweM 

ypaaHeHHH nnR Ko~nuneHTOB. nepena~n· n Bbipaa.H~e·M .. Koa<jl<jlnu.neHTbi nepen 

OnHHaKOBb!MH .CTeneHHMH onepaTopa P 

.[lng pnc. 1: 

·...;· ic ( ~} 2 , 
.-CLIO R . J 

p2 + P T + -z::-c-

8 

q.-
1'. 
.•1 

-...~. 

~1 
~~v 

·. f~ 
"" '1 
I 

-·i 
i. 
j·· 

/\ 

·. 

. ~~···· 

.[lm1 pn.c. 2: 

K(p} 2 
.s: (i) 0 

,_ ... 

2 -CR1 R2 +L K . 1 (l R1 J 
P +p LKC R2 +r;cr, +lfl 

3ne.cb saeneHhl . .cnenyromne o6oaHa~eHHR: 

RI=RK.+RL. R K · - aHemHee .conpoTnsneHne HHTerpnpyro 

pa, R L - .conpoTHBneHne KaTymKn, 

Horo ·Ka.cKana, C = Cic + Cn • C K 

R 2 - sxonHoe .cp'npoTnE 

eMKO.CTb KOHneH.CaTopa H 

mero KOHTypa, C fi - BXOnHaH eMKO.CTb .cnenyromero Ka.CKana. 

CBOoonHbie ~neHbi 1 nony~HM! 

L = L K R 2 I ( R 1 + R2 

OpHp~BHHBaH Koa<jl<jlnuneHThl npn nepaoll .cTeneH~, nony~~M: 

R ·- (R 1 R2 C +LK} I(R 1 +R2 } C 

E MKo.CTb . .coxpaHReT .caoro sennqnHy: 

c = cK ~en 
Ecnn R2 ·. >> R 1 H RL << R, nony~HM npn6nn~eHHbie paaeH.cTI 

R- R 1 + RL L . L K 

OpimoJKeHHe 2 

BbxxonHoe ·HanpH~eH~e nnR onHoll HHTerpHI>yromell uenn, e.cn 

nonaHo ennHnq.Hoe Jianpg~e.Hne, nMe_eT· ann 

U(t}=.Ko 
R 2 (1+h)' 

R1 + R 2 (J + h} 
[ l - (l +at} 

-at .. 
e . 

B MaK.cnMyMe, T.e. nnR .. 2z I CLIO, BbipaJKeHne a .cKooKax - l 

Hann.caTb: 

U ;;,ax K o ·. R2 (l + D ) I ( R 1 + R 2 } 

rne h OTHO.CHTenbHOe H3Meli~HHe BXOnHoro .conpOTHBneHHH. 'I 

Ka.CKana, D - OTHOCHTenbH?e naM.eHe_Hne 'BbixonHoro HanpRJKeHil 

HMeH a BHJly, ~TO R 1 << R 2 , nony~nM: 

R 2 - R I h, I D (I + h } 

E.cnn a <jlopMnpyromefi .cn.cTeMe z HHTerpnpyromnx ·uenell, npn~e: 

nony~nM: 

R2 ' - z 
h . . L ·· 

R, n~l. Ll .. 2zv-:c 
h ' 

D (l+bl 

·g 
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TOp.paBHOCHneH nByM 

! ljlopMHpOB8HHeM. npH . 

Tb HCIIOI!b30B8HHe nB~X 

nHijlljlepeHUHpOB8HHH on~ 

0 nHijlljlepeHUHpOB8HHSI 

-'KOHTypao 

HBI!eHHSI, 6yljlepHbiX K8C

ITOBTOpHTenefi HI!~ rrone

CXeMbl nnH ycTp8HeHHSI 

!T onpeneneHHbte npeHMy

MIInHTYA~~A neperpy3Ke. 

o ycHnH~enH c RLC · 

II HCIIOI!b30B8Hbl nBa 

KoH;yp rrepeKn~qaercH · 

H HHTel"pHpOB8HHSI HMIIYI!b-· 

:: onnoKpBTHbtM RC 

MeHH H3MeHS!eTCSI H Be -

~Tel"pHpOB8HHe BBeneHO 

~eHbWHTb Tpe60B8HHSI K 

cenarenbHO H3Mei!HTb 
,', . 

lel!bHbtX KacKanax. 
c • 

a pRe." I H 2· ·aaimweM 

M ~oacplj!HuHeHTht nepen 

. ,· 

.... ; . ·~ 

' ' 

· .. ··.·, 

pa, 

.; 

llnH pRe. 2: 

K(p) 2 aruo 
I ( R1 ) + -r--ro- J + --..--

'-K'- ' n:2 

R K - BHetuHee COIIpOTHBI!eHHe HHTerpHpyromero KOHTy- . 

R L - COIIpOTHBI!eHHe KBTytuKH, R 2 - · B.xonHoe co'rrpoTHBneHHe 6yljlep-

Horo ·Ka'cKana, C =· Cic + Cn, · C K - eMKocrb KoHneHcaropa HHrerpHpyro:... 

mero KOI!Typa, Cfi - BXOs:IH8SI eMKOCTb cnenyromero K8CK8ll8o npHp8BHHB8SI 

cBo6onl!ble qneHbt, nony'IHM! 

L = L K R 2 I ( R I + R2 

npHp8BHliB8SI KOacpljluuHeHTbl IIpH IIepBOft CTeiieHH, IIOIIY'IliM! 

.. R ·= (RI R2 C +LK) I(RI +R2) C 

EMKOCTb. COXp8HS!eT CBOIO Bei!H'IHHy! 

c = cK ~en 
Ecnu R2 . » R 1 H RL << R, nony'IHM rrpH6nHmeHHbte paBeHCTBa 

L . L K • 

npHI!O:H<eHl!e 2 

BbtxonHoe HarrpHmeaHe nnH onHofi HHTerpHpyromea uerrH, ecnH aa Bxon· · 

itonaHo enHHH<iHoe aarrpHmeHHe, HMe_er· BHn 

U(t)z'Ko 
-at 

e ] .. 

z 2z I ruo, BbtpameHHe B CK06Kax - l · H MO)I{I!O 

· ,HaHHC8Tb! 

U;;,ox- Ko·.R2 (l + D)J(RI + R2) 

rne " OTHOCHTel!bHOe H3Me!iei!He BXOnHOI'O COIIpOTHBI!eHHSI 6yljlepHOI'O 

KacKana, D - ~THOCHTenbH?e H3l\1eHeHHe ·abtxonHoro HaiipH:H<eHHH. 

MMeH B BHny, ~To R I << R 2 , nony'IHM! 

R2 -Rlh, ID(I+hJ 

EcnH B cpopMHpyromefi CHCTeMe Z 

nony'IHM! 

HHTerpHpyromHx uenea, rrpH'IeM D << ·J 

D (I +h) 



TipHnOlK9HHe 3 

0npeneneHH9 MHHHMyMa OTHOW9HHH WyM/CHrHan anH cnyqag 

onHoxpaTHoro nu~~epeanHpoBaHHH H z - xpaTHoro 

HHTerpupoBaHHH 

KBanpaT MonynH xoMnnexcaoro xoa~~unHeHTa nepenaqH ~opMupyroweA 

CHCT9Mbl npH onHHaKOBbiX KOHCTaHTaX aH~epeHnHpOBaHHH H HHTerpHpOBa

HHH H m • l 6yneT paBeH 

2 4z I K (; w J. I = w o 
2 

(L) 

(w2+w~) 1+2.z 

llnH KBanpaTa wyMoBoro· HanpH~eHHH nonyqHM: 

U 2w- I IK (jw)! 2 (U 2 +·U 2 )Jw 
o nocn. IIap. 

4z 
wo 

2rrw 2 (1+2zl 
0 

I 
0 

·B w 2 (A +~) Jw 
·w 

(~+l J2z + 1 
(L)2 

0 

00 J (L) 

.. ~[f ~ 
J w B oo J w 

r ~ l I -uJO 
2rr d (~+1)2" 

w2 
0 

d w2 h+i + 2rrwo o (~ l )h+l 
(-+l) + 

> (L)~ (L)~ 

Aw
0 

0. oo 

-~ £ J2.z I o - J 2.:+1 I o l 
B 

+ --- J 
00 

I o 

J 2z+l • Jzz 
4z- I 

4z 

2rr w
0 

· 2,.+7 

10 

·peWHM HHTerpan J2z 

ll.orH 

J2z = I 
0 

J~ 
_(JJ_n 

(~+I }2z 
(L)2 

0 

= TT· Res -----]-
(~ + l }2z 

(L)2 
o. 

2z- 1 2z 
= _!!_L_ lim J [ (-w--j} 

(2z-l)! !!!._. 1 J (...!:!..) 2,._ 1 Wo . 
wo (i) o 

rr (4z-2)! 

[(2z-l) !]2 2 4z- 1 

u2 
w 

u~ 

aanHweM: 

( 4z- 2) 1 

Bz[(2z-l)!]2l4z-1 [ Awo + 

---2 

(--2!_ + l /z 

B 

wo 

(L)2 

0 

(4z -l) 

MHHHMYM ~yirxnHH .nonyqHM nnH 

w o = w o opt •. = ( 4z - l J 
11 

( B I A) 
11 

lJTo naeT nnH MHHHMyMa wyMoBoro HanpHlKeHHH 

(jT 
w 

..,f4z-l. (4z-2)! 
.jAB 

4z [(2z-l)!]22'h-1 

0nTHManbHOe COOTHOW9HHe WyM/CHrHan 6yneT HM9Tb BHn 

H -r· 
yU2w 
-.-
U max 

e 2z 

(2z)2z 227 y2z(4z-2)! V4z-l 

. TipHnOlK9HH9 ' 

Paapewarowee BpeMH npH onHoKpaTHOM nH~epeHnHpoBaHHJ 

~opMynoA 

1 paap.1• 
$ U(t) Jt 

BoabMeM HHTerpan 

I U(t) Ji -
0 

U "lax 

2z 
wo 

(2z)! 

j f2z e-wot 

0 

11 

2z 
wo • 

Jt • --..,.. J 2z lo 
(2z)! 



lK9HH9 3 

raan JJnli cnyqag 

KpSTHOI'O 

:epeJJa'IH lj!opMnpyromeA 

OBBHH!I H HHTerpHpOBa-

2z+ I I; 

PewHM HHTerpan J 2z 

J __!:!__ 
run Res [ 

2z-l 2 z 
• 21._ lim _--=.,J ___ [ (-ru--f) 

(2z-1J! .!!!... ... / J (__.!£__) 2z- 1 Ctl 0 

ruo cd 0 

TT ( 4z -2 J! 

ll;m 

( 4z- 2) I 
[A ru 0 + 

8 
( 4z -1 ) ] . 

8z [ (2 z- l ) ! ] 2 2 4 z-
1 

MnHHMyM lj!yaKuHH nony'IHM Jln!l 

ruo - CtJo opt. · - ( 4z - 1 J ~ ( B I A J ~ • 

,f4z-1 (4z -2)! 
,JAB 

0nTHManbHOe COOTHOW6HH6 wyM/CHI'Han 6yJJeT HM6Tb BHJl 

H 
-r· 

v_ut; 
U max 

2z 

--:-e-~- y 2z (4z-2)/ V4z-1 ~AB 
(2z)2z 2 27 

Paapewaromee BpeMSI npn DJlHOKpaTHDM JJHijJ.pepeHuHpoBaHHH onpeJJenSieTCli 

lj!opMynoA 
$ U(t) Jt 

BoabMeM HHTerpan .. 
J U(t) Jt ~ 
0 

U "lax 

2z 
ruo 

(2z)l 

11 



Pewnt.t HeonpeneneHHbiii HHTEirpan: · 

.J 2z 
2z -<Uf! l ·-ruor 2z ·. l 2,;-1 1 ] It e at---e [t +2z-t + .... +(2zJt--;- -

ruo . . ruo . ru o z 

(t) 0. 

- ru0 t 2z 
e l: 

b=O 
(2 z}! t" 

---;;-r-

Llmr yKaaaHHhlX rpaHHU nony'JHM J 2 z = 1 I ru 0 

(t) 0 - (t) 0 opt. ,nmr t paap.1 nony'IHM: 

(2 z-7}! 2z 
e (2z-l}! 

EcnH B cjlopMyne nono:HmM 

2z 
e 

t paap.1= 
ruoopt. (2z}2%~1 _,;-:rz=r (2-';}2%--l 

A vr 

npnnolKeHHe .5 

Onpeneneane MHHHMyMa OTHorneHHR rnyM/cnruan nnR cny'IaR 

JlByKpaTHOI'O JlH$cjlepeHUHpOB8HHR H. Z - KpaTHOI'O HHTei'pHpoBaHHR -· 

KBanpaT MOJlynR KOMnneKCHOI'O KOS¢q>HUHeHTa nepe)l8'IH cjlopMHpyromeft 

CHCTeMbl npH OllHH8KOBblX KOHCT8HT8X JlHcpcjlepeHUHpOB8HHR H HHTerpnpoBaHHR 

H m • 2 6yneT paseu 

-:-:-2 co 2 2 2 
-Um =·f IK (jru}l (UnocntUnap.Jaru 

0 

. 4. s· J 
· (t)4z co. ru (A+ --::7 dru __ ._o_f- ru 

2rr 0 (ru2+ru~J2z+2 

~[r 
J _2!._ co J ..!:!._ co J ..!:!..__ 

(t) 
-2 f 

(t) 
+f 

(t) 
] + 

2rr 2 2z 0 ru2 2z+ I . 0 2 2z+2 ·· 
(~+ 1} (--+1} '(~2+1 J 

(t) Cil 2 0) 

0 0 0 

(t) 

J -'CiTO. 
B . [ J 2 2z+l 

+ 2 1T (t) 0 ( ~+ 1 J 

J (t) 

-j- --mo 2 - ~ 

(--;+ l J 
ruo ruo 

12 

~ [ Jzz ·I; -2 J2z+l 
2rr 

co co 8 

0
-+·J2z+2 I 

0
·1 +-

2
-- [J2z+l 11 1T (t) 0 

npencTaBHM: 

J 2z+ I 
4z -1 

J2z 4;--- J 2z+2 = J2z 
(4z-l J(4Z+ 
4z (4z + 2, 

-2-

Um =J2z 
16 1T z ( 1 + 2 z J 

MII.HHMyM cjlyHKUHH nony'IHM nmr 

~ ~ 
ruor.ru0opt.=(4z-l} (8/AJ /3~ 

qTO naeT )lnR MHHHMyMa rnyMOBOI'O HaUpRlKeHHR: 

2 
Urn 

,/3(4z-2}!y4z-l 
22+h [(2z-7J! ]2 

yAS 

0nTHM8nbHOe OTHOllieHHe lliyM/CHI'Han 6yneT HMeTb BHil: 

1+2z . ---4-
v 2z(4z-,2}1 y( H e 

S = lz ·l"z 
2 · (7+2z- V l+2z J e y-r+:TZ 

npHnOlKeHHe .6 

Paapernaromee BpeMR npH ilByKpaTHOM nHcpcjlepeuunpoBaHHH o: 

cjlopMynolt 

f co 

t paap; 2 = 

I f
0

U(t}Jtl+l f U(t}Jtl 
0 _.!.o_ 

1 U max -,: J 

13 ' ' 



B ¢opMyne nonomHM 

lpnnomeane ,_5 

' . . 
>I'D HHTerpHpOBaHH!il --, 

nepe,l:la'IH ¢op~upyro~el!: 

BaHH!i! H HHTerpHpOBaHH!il 

+ 

Tipe,l:lCTaBHM: 

J 2z+ l 

U2w J = 2z 

4z -l 
J 2z --rz--

l6rr z ( l + 2 z ) 

MnHHMyM ¢yHKllHH nony'IHM An!il 

WO r. W 0 opt. 
.. (4 z -1) ~ ( B I A)~ I 3 ~ 

..jJ(4z-2)!y~ 
22+4 z [(2z-l )I ] 2 

yAB 

(4 z-l J(4Z+ l) 

4z (4z + 2) 

0nTHManbHOe OTHOWeHHe WyM/CHI'Han 6y,l:leT HMeTb BHA: 

N 
s 

----4- 4------e--,-----,:==-·- y 2z(4z-2)/ y0,75(4z-l) yAB; 
2 2z0+2z-yl+2zf2z ey-r+TZ 

Tipnnomeane 6 

Pa3pewarowee BpeM!il npn aayKpaTHOM AH¢¢epeanHpOB8HHH onpeAen!ileTCH 

¢opMynol!: 

t 

I J 0
U(t)Jtl+l J U(t)Jt! 

t 

t pa3p; 2 = 

13 
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Pernl!M liHTerpanbi 

t 0 1+2i: 
wo 1 + 2z 

. t 0 . .. . . . · .. 

f t he-<U".ft+ f l"+~ -<Uoj,_ •. 
. o . •o 

I J u ( t J · Jt I + I · J u ( t J Jt 
·o •o (1 +2z)! (,)0 

t 0 
- f t 2 ,.+I e _,o' Jt 

0 

1 +2z f ;h e -wo• Jt 

wo 'o 

(,) ~+2% 1 +2z J 
--- 2% 

"' 
t 0 oo t 0 1 + 2z 

I +J I -J· ·I ---J 
0 . 2:<+1 t 0 . 2:<+1 0 (,) . 2:< 

. 0 
(1+2z)! I 

'o 

Pernemre liHTerpana J h Haxoal!M B npllnoJKeHllll 4, HeonpeaeneHHbili liHTer-

pan aamrrneM B Bli.Qe 

Jh+l f t h+ I e -<U(Jf Jt _1_ th+l e -wot + .1 +2z. f_th e- Wot Jt 
wo wo 

1 2,.+1 -wo• 
---t e + 

wo 

J +2% 
"""-'et 

+2z 
«.> 0 

h,. 

~ ---e I 
<il 0 b=O 

(1+2z)! tb 

~ (,) 1+2z-b 
0 

lln~ yKaaaHHbiX rpaanu cyMMbi HHTeq:lanoB nony'lnM: 

-~· 

•o· .oo 2( 2 )2:< -(l+hl 
I J u ( t) Jt I .+ I I U(tJ Jt I u 

1 + z e 
o , 0 w 0 (2z)! 

Ecnn B !jlopMyne nonoJKnM "' 0 = w 0 , ·JlnR t · 6yAeM HMeTb: 
. . op. ' . _paap • 

..,;12 v 1 + 2 z ( 1 + 2 z J 2% e -v_T-FT:i""·, -l-, . = v-
paap, 2 ·...;-;rz=r (l + 2z _ {TT2z ) 2:< · 8 

Dpllm)JKeHHe 7 

Ecnn KoMneacaunoHHaSI cxeMa Bhmonaeaa no cxeMe pnc, 4a, npll oT

cyTcTBnn KoMneacnpyromero nMnynbca, Ha BbiXOJle 6yaeM irMeTb 
t 

u ( t) rn T 9 1 --T- l --y- · 
[ -- e IJ .. - -- e n 1 

'.n- r 9 r
11 

.rn · 

I. 

r 

.. 
.. ··· 

'. ~· 

,'1 -~ ~ ... ~ .. 
·, . 

·.·· 

Ecn11 lleffcTnonan 6br Th~bKO KoMneacnpyromnli nMnynbc, 

U(t}'-.;,. 1/J 
. t . t . 

~ [., -Tfl-e~·r;] . 
ru-r~ .. . 

. Dnli .CYMMapH~~o nMny,nbca, .ecnn BbmonneHo ycnonne "' u r9 I ru, 

U(t) ~ e--.=-; ··; 
Ecnn.ao nn~epenunponaHHH nne~eHo OllHOKpaTnoe RC-naTerpnpona 

. . ' 

OTCYTCTBHH. KOMlleHCllpyiDmero·· HMnyn:bca Ha Bb!XO.Qe 6y.QeM HMeTb: 

T T _ _! 
U(t) 2 · U g e'· . Tg+ ...,;,. _____ _ 

2 . ' 2 
(r 0 -r ) .• r (r 0 -r ) 

• 9 • 9 IJ 

te 
ru r 

~- g 

(r 0-r~j 
TiocKonbKY KoMneac_npyromHli nMnynl,c 6epeM cpaay nocne npeaycnl 

llnH cyMMapaoro l!Mnynbca aanllrneM: 
.. ·. . ., 
U( ti 

'• 1 . 
1 

r
9

(_r 0-r
9

) 

t e -:r; 

Ecnn :KoMneacaunoHHbrli nMnynbc 6epeM nocne HHTerpnponaHnH, am 

6yJleM .l!MeTb:' 

2 t 2 t 

U( t) 
= "' 

I [ 'n -Tn rn -r-
e - e 

9 ___ 

. 'n::-'!1 'n-r !1 Tn·· T !1 .·r. 
.! 

DnH cyMMapaoro l!Mnynbca~ ecnn Bbmonaeao ycnoBlle 1/J . =_r ,/ r fl' ! 

U( t) 
' 1 

~· 
/ (r0 -r · J 
• !1 !1 

r -r 
( n " . J 
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Y CJIOBMJI 06MeHa 

llpenpHHTbi H coo6meaHsr OIUII1 paccbtnaJOTCH 6ecnnaTao, J 

HMHoro o6MeHa,yHHBepcHTeTaM1 HHCTHTYT8M1 na6opaTopHSIM0 

Hay'IHbiM rpynnaM H oTnenbHbiM y'leHbiM 6onee 50 CTpaH. 
TionyqaTensrM H3Jl8HHil: 0J1.HJ1 npellOCTaBnSieTCSI B03MO:lKHOC 

SIBHTb HHHUHaTHBY B 6ecnnaTH01i nOCbtnKe ny6nHKaUH1i B .lly6. 
o6MeHa npHHHMaJOTCSI Hay'IHbie KHHrH, :lKYPHBIIbl, npenpHHTbi 
ny6nHKauHH no TeMaTHKe OliJ.HH. • 

EllHHCTB9HHbi1i BHll ny6nHKauH1i1 KOTOpbtA HaM npHCbtnaTI 
9TO penpHHTbi l OTTHCKH CTaTeft 1 y:lKe, ony6nHKOBaHHbiX B HSY'If 

H psrne cnyqaea Mbi caMH o6pamaeMCSI K Hay'IHbiM yqpe)l( 
6onee KpynHbiM nony'laTenslM HSUIHX H3Jl8HHR - C npOCb60R 6 
cnaTb HaM KSKHe-nH60 KHHrH HnH BhlnHCSTb JlnSI HSWeft 6H6nH 

:lKypHanbi1 H3Jl810WH9CSI B HX CTpaHaX. 

OT~eJibHble 3anpocbl 

J13LISTenbCKH1i OTLien e:lKerOllHO Bbtnom{sreT OKOnO 3000 OT! 
COB Ha BbiCbtnKY H3Jl8HH1i 011.HI1. B TaKHX sanpocax cnenye• 

yKa3hlBaTb HHJl9KC sanpaWHBaeMOrO H3JlaHHSI. 
:. 

A~peca 

ilHCbMa no . BCeM aonpocaM o6MeHa ny6nHKaUHSIMH 1 a . TaK 

oTnenbHhle H3llaHHSI cnenyeT aanpaBnSITb no anpecy: 

MocKBB1 

FnBBHbiil IID'ITBMT1 niH 79. 
H3DBTenbCKHil oTaen 

06beDHHeHHDro HHCTHTYTB 

. HaepHbiX HccneaosBHHil. 

Anpec nml nocbtnKH acex ny6imKaUH1i a nopSIJlKe o6Mem 

6ecnnaTaoft nonnHCKH Ha aay'IHbte :lKypHanbt: 

MocKBB1 

FnBBHbiil IID'ITBMT1 niH 79. 
HBy'IHo-TeXHH'IecKBH 6HonHoTeKB 

OobeaHnennoro HHCTHTyTB 

HDepHbiX HCCneaoBBHHilo 


