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nepeXO!I, cornaCOI!IaBBblll II 06oRX B8Dp8Bli8BBSIX0 M8l!UIY AIIYMR K08KCR81UoBbiMR Kaf5enR-

WR C p83BbiWR IIOJIHOBbiMK CODpoTRBli8BRSIMR z,. Z 2 , llpR YCJIOIIRR z < 
I 

z , ocy-

IIIRCTBIIRRTCR neDbK>, Rao6 palKRBHoll Ba pac, I. Pac'leT T&Koll uene Hecnoli<RB • cBOARTCR x 

u, z, 
• 

p K C, 1, 

perneBK IO CKCT8Mbl ABYX JIRHRIIHbiX yp8BH8HRII nepaol! CT9119HR. npeo6pa3yR H8IIA9HHbl9 perne-

HHH, MO>KHO nonytJHTb Y .0.06Hble COOTJIOWeHRH .On9 B bl'IHCneRHst senH'IHH RCK.OMbiX CODpO T HBne-

HHII 

R R = z I 
-A- ( I) 

rne A -acnoMoraTenbH biii Ko 3Cjx!JuuueuT, pa BHbll! 

(2) 

Uenb cornacoBaHH<I ocna6naeT nepeAaBaeMoe uanp<llKeHBe, B enH'IHHa =oro ocna6n e nug a a 

BHCHT oT nan paane HH<I n epella'!H 11 1!11<1 np<IMOro HanpaaneHH<I ( OT xa6 ens I K x a6emo 2) 

MOlK9T 6biTb onpeaeneHa no <j>opMyne 

3 



k -~=1+A 
12 u2 

(3) 

Ocna6neaae uanpu•ea.u npa nepena'le a o6paTuow uanpasnea.• (oT xa6enx c 6o~•w aoa

BOBbiM conpoTaaneBB&M x xa6emo c M&BbWBM) onpenensreTCB no <jlopMyne 

k Q __!!_, E _1_ 
21 U I 1-A (4) 

Ha npaKTHKe scTpeqa~cu cnyqaa, xorna Tpe6yeTca B Toqxe nepexona aapsny c cor-

ll8COB8BH9M DpoB3 B9CTB H 8TT9B~8UB~ B8DpH~9BBH, B8Dp8M9p1 DpB CBBTRB 8MDll8TYABYX xa

p8XT9pHCTHK annapaTypbi. :ihoro MO~BO llOCTJI'Ib C DOMOIIlbJO D;9DB 83 TpeX CODpoT8Bll9HBII1 

DOK83 8HHOII 88 p uc. 2 

z1 Zz 
Ka0.2 

zt < Zz 

p 8 c. 2 

P a c qeT n enH a o6meM BRAe npHBOIIUT x rpoMo3AKUM Bhi 'I:Rcn e suaM. Onuaxo MO~uo 

npenno)!(HTh MeToll pac'leTa, noaoona~maA o6oATH sTu TPYAHocTu. 

npeJJ.CT8BJIM 8CKOMy~ llE'Db B BUJJ.e JJ.BYX DOCll9JJ.OB8T9llbBO C081l889HHYX '18CT&II: co6-

CTB&BHO 8TT8BJ08TOp8 A C OABH8KOBbiMH BXOIIBYM B BbiXOIIHYM CODpoTBIIl18BBJIMB 1 paB-

BbiMB z I , u nenH cornacosauau C (puc. 3). 06e 'IBCTU nerxo DO!lll8~TCB pacqe-

TYo KOTOpYA Mo~eT 6b1Tb Bh!DOllU9H DO Cll911YJOIIl9A CX&M&. 

no ~OpMynaM (1 )-(3) H8XOABM B9ll8'1BBY CODpoTBBll9BHII 

ew xoscjJcj>HnB&BT ocna6neuBB cornacyJOmell '18CTB k c = k 12 

R X • R 
y R onpe11em•-

EcTecTseaao, aanauablll aau 

xoscM>•n•eaT ocna6neuau K llOlllK&B 6YTb 00llblll8 1 '18M IIY'IBC1l9UH8B BellU'I8B8 xoacW>R-

llR9HT8 k 12 • 3aTeM oupenensreM senxqaay ocna6nesau, KOTOPYIO non~es o6ecneq&Tb 

C06cTII8BHO 8TT9UJ08TOp 
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Katff Ka0.2 

I I 
I I 

I I 

Ln cl 
- ...L. _j 

p H c . 3 

k A 
K 

k c (5) 

Ill BenR'IHHbi conpoTRBneaHII, o6pa3yJOIIIHX aTT&HI08Top, saxonHM R3 cnenytollli!X cooTaomeaHII : 

R = Z y I 

2 k A 

k • - 1 
A 

(6) 

DnH npHaeneHHH cxeMbi, Hao!SpaJKessoll Ha pxc. 3, K Hcxonaoll ( p11c. 2) npeo6paayeM Tpey-

ronhHIIK conpoTHBneaHII R y R {JR y 

HhiM <jlopMynaM nepexona 

R' = R /3 R y 

{3 R+Ro~-R 
y p y 

R' = 
a 

a aaeany R' R' R' 
a {3 •Y (pHC, 4) DO H3B9CT-

(7) 
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~ R~ R; 
R, 

p R c. 4 

Tenep& MOlKHO onpe.o.eiDITb R senR'IRRbl RCKOMbiX conpoTusneaall; 

R 1 - R
11 

+ R'
11 

R 2 c R "+ R'p 

R - R' a y 
(8) 

Aaanora'IRO Bblmeaano•eaaowy BbiDonaaeTCR pacqeT H B TOM cnyqae, xor.o.a aanpa*eaae 

nepe.o.aeTca oT xa6ena 2 x xa6enD 1. nns STOro .o.ocTaToqao s ¢opMyne (5) nono*BT~ xo~-

cj>HDB8RT k C paBRbiM KOsciMilHDR8BTY k 2l , DOny'I&RHOwy R3 COOTHOID8RRII (4). 

Bbipa*eHRH (6) MoryT oxa3aT&CH none3Hb1MH a npR pacqeTe aTTeB~RH aanpg•eBIII 

B nenHX 6e3 R3M8B8BIR BODROBOro CODpoTBBn8HHR, 

no npe.o.naraeMOI! M8TO.D.RK8 6blnR Bbi'IJICD8Hbl B&DII'IJIBbl COBpoTBBD&HBII, 06pa3YDIDIIX 

neDR cornacoBRHRbiX nepexo.o.os c ocna6neaaeM nepe.o.asaeMoro aanp11*eaaa ae 6onee '18M s 

10 pa3 .D.DH R8R6onee '18CTO BCTpa'IADWRXCII 3B8'18HRli IIOnROBbiX CODpoT11Bn8BBII xa6enel! 

Z - 150; 715; 1 00; 160 B 200 OM). Pe3ynbT8Tbl Bbi'IRCD&BIII DpBBe.D.&Rbl BA rpacj>RK8X 

(pac. 5-24). B sepxaell '18CTR xa*.D.oro rpacjlaxa yxa3aao aanpasneaae nepe.o.a'lll c~~raana. 

HanpwMep, o6oaaaqeaae 50 -100 noxa3biBaeT, 'ITO cRraan nepe.o.aeTcH oT xa6ena c sonao-

BhiM CODpoTBBn&RBeM 150 OM H8 xa6enb C CODpoTRBn8BR8M 100 OMo no OCR X Bbl6apa8TCH 

Tpe6yewoe ocna6neaRe K B OTHOCRT&nbHbiX 8.D.RBHD8X, 3aa'I8RRR CODpoTRBneBBI R
1 

R 2 • R a aaxo.o.aTCH aa ocR Y ( B oMax). HR.D.excw npa acxowwx conpoTaaneHBRX 

paccTasneaw B cooTBeTCTBRR c puc. 2. To'IKa nepece'I&RBII xpasoA R 1 c oc&IO X onpe-

.o.enaeT K aio - xo~unueaT ocna6neuaa npoCTOI! cornacy.xneA nena (pac. 1). Bena~w 

coDpoTRBneHBII R R 

DO yxa38HROMY 3R8'18BRIO 

R 
y 

K 

STOll nena, p&BRble COOTB8TCTB8HBO 

o6bl'lllhiM cnoco6oM, .... 
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