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I. HaueN c nap8JI.OitCa. nycT& .l{OCT8TO'IIIO Ne.o.neBB8JI '14CTBI(8 ynpyro paccellaam• 

sa .llBYX O.lliiB&ItOBYX 38ll:peiUleRBYX l(eiiTpax, peCCTOliBB& NelK.IlY ltOTOphiNII R NIIOrO 

weaJoWe .llniiBhl aonaw. 06oaaa'IIIN qepe3 a aNJiniiTy.llY pacceiiBRII "'aCTIII(hl 88 lt&lK.IlOM 

as &TIIX neaTpoB B OTCfTCTBae Apyroro. Cornacso ORTII"'ecxot TeopeNe 

r.o.e k -BOIIIIOBOe "'IICno, 

2 
lm • = k I al ..L 0 , 

4rr 

o -nonBoe ce"'eBIIe pacceiiBJla sa oT.o.enlolloN nellTpe. 

n!ICitOnloltY .llniiHa BOIIIIW R&.ll8JO~et '18CTIII(hl MBOrO 6onwue p8CCTOIIHIIII N&lKA:y pac

ceHB8JO~MB ll8BTpaNII, p83BOCTI> q,as BMII. pacceSDUIYX sa nepBON II BTOpoN l(eBTpax1 

o"'eB& seasa'IBTen&Ha. noSTON)' no mo6owy sanpasneBBIO nonsu awnna-ry.o.a pacceiiBIIR 

paBBa cyMNe aNRnHTY.Il sa OT,IlenlollhiX neHTp&X. 0TciO.Ila cne.o.yeT, 'ITO Ce"'eBHe paBBO 

o'- 4rrl2al
2

, 

T.e. B 'leTWpe pa3a ()onloWe, '19M np11 pacceRBBB Ha O.llHOM 1(9BTpe, C .llpyrDI CTOpDBhl, 

ecnB Nhl nonpoliyeN BaiTII Ce"'eBIIe nps noNO~II onTII"18CitOll T90p9N.bl, TO 

o'- ~lm(2a)-2o 
lr: 

II B03BIIB:aeT B8B08 npoTH80pe'IBe C nony'leBBhiM BhiWe peayn&TaTOMo 

npH'IBBa paCXOlK.Il8BIIB COCTOHT 8 TOM, 'ITO 8 flt~aHBhiX ycn08HIIX, CTporo r080pll, 

senh3B. C1111TaT&, 'ITO paccNaTpH8a8Mhl9 1(8BTphl Be BniiBIOT .llpyr sa .l{pyra, ,ll&lKe 8 TOM 

cny11ae, ~~:or.o.a aMnnaTy.o.a pacceSIBIIa sa oT.o.en&BoN neaTpe a .<< R. B caMoM .o.ene, nycT& .. 
nep8hll peccesaaTen& pacnonoJKeB 8 aaqane xoop.o.HBaT, a 8Topoll - 8 TO'IIte R • Ecna 

y"'&CTh, 'ITO 1tpoMe nepall'IIIOII DJIOCXOII 80JIBhl Ba paCC9H8aTen&, paccnonolKeHBhlll B B8"1&ne 

ltOOpAHBaT, nSAaeT nonsa, paCC8BHBaB Ba BTOpOM II8BTpe, TO a~eKTHBBaB aMnnHTyAa pac-

CeiiHHB Ha nepBOM II8HTP8 OTnH'IaeTCB OT aMDniiTyAbl pecC8S!BHH a 

x) 
B OTC:yTCTBBil BTOpOrO H paa~ 

Ha 8TOM lKe 118ftTPe 

x) 3AeC& HCROIIh308aHO TO O!}CTOBTen&eTBO, 'ITO DpH B30TponBOM pacceiiBHil. ni068R 

80/IBa pacceHaaeTCa c TOll JKe SNnnHTy.llol, 'ITO a nnocxaa. no.o.o6aoe aaKJIIO'IeBHe. cne.o.y

eT 1D B03MOlKBOCTII p83nOlK9BBB paCCM8TpH8a9MhiX 80/IB no nnOCXHN BOJIB8M C p83nH'Illhi

NH sanpaaneBilBNH HMnyn&ea, SMRJIBTY.Ilhl pacceBBHH XOTOphiX Be 388HCBT OT yrna. 
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a~Ta• 
( 1) 

~A3011hll MBO>KRT8111o e B03B8~88T 38 C~eT 
lkR • ···-r 

p83HOCTB 4>83 DIIOC~OI nepiiB'IIIOI IIOIIHbl .. 
II B8~81le ~oop~RB&T B T0~8 R - IIOIIH81 p&CC&BBR&B B8 BTOpOM p8CC8BII&Te-

118~ AMDnBTY~8 pacceBHBB B& IITOpoM neHTpe C y~eTOM 11011Hhl 1 p8CC8BHHOI B& nepBOM ues

pe1 RM88T -~ --lkR 

A 2 ·a 2 +e 
lkR 

e 
a, -R-&2. (2) 

Bbi'IIICIIHM Tenep~o MHBMYIO ~aCTio &NDIIHTy~hl pace••••• anepe~ sa ~ayx ueHTpax 

A(O) .. A
1
(0) + A 2(0) 

I 0) ( 
• 2 8 a .,. .. lkR ( 

m A ( = Im A + A ) - Im (a + a + __ ,_2 cos(li R) ) • 3) 
I 2 I I R 

Ecn• BhiUOnBBJOTCll ycnoBBB kR<< 1 H jaj.< R , To, ~u ner~o BB~&Tio, Rea •» Im a l,lill 1,2 

B 

Im A ( 0) !! Im a 1 + Im a 1 + 2k Rea 1Re a 2 • (4) 

EcnR 
2 Rea 

1 
Re a

1 
~.Ia J B MHBMSJI ~aCTio &MiliiHTY ~bl pacceliBBB anepe~ pas-a 

1 
• a

2 
=a , TO 

B& 
Im.A(O) 4Im a 

T,e, DOIIB08 C8~9HB8 p8CC9liBBB B8 CBCT8M8 ~&ICTBBT&IIIoHO 8~8T118p0 Dp&IIOCXO~BT C9'19HB9 

paCC8BBHB B& OT~&IIIoHOM U8HTpe, 

TauM o6p830M, y~eT nepepacceliHHll CHBM88T o6cy>K~88Mhll napa~OKC, DOCKOIIIoKY 

Cllli38HBhl8 C DepepaCC8liBB8M ~ODOIIBBT8111oHbl9 qneHhl CBIIIoHO B3M8HliiOT MHBMYIO '18CTio &M

DIIHTY~bl p&CC&liHBH, npa~TH'I&CKB He CK83blll8l1Cio H8 e~ ~&ltCTBHT9111oHOit '18CTH 0 KOTOp8ll 

MBOrO 6onr.we MHHMOA, 

,Llns cpaBH&HBll yKa>KeM aa cxo~Hhie liBII&HBll 11 KnaccB'IecKoll aneKTpO~BH&MHKe, Pac

CMOTpKM, K8DpBM9p 0 ~118 OIIB3KO paCDOIIO>KeHKbiX OCDBIIIIliTOpa, B036y:lK~88Mbl9 CB8TOM 0 

~IIBB& BOnBbl JtOToporo MKoro 6onr.we paccTOIIBIIll Me>K~Y KBMB, Tor~a ypaBHeHBll ~BB:lKe
/1/ 

BBB OCilBIIIUITOpOII BM&IOT IlK~ 

~ ~ ~ :ill ~ 
r

1
+·y(r

1
+ r

2
)+cu

0
r

1 

.. ... ... 2 ... 
r 2 + ·y( r I + r 2 ) + w o r 2 = 

..!_ ·~ e -1 cut 
m 

e.;; -lwt 
-\f:e m • 

(4') 

.. 
t.{neK ·Y• 2 B nepBOM ypaiiH&HBB ODBCbiB88T ~9itCTBB9 CBIIbl ny'IIICTOro Tp9KBH BTOporo 

OCilBIIIIliTOp& K& DQilllblll, 8 qneK ·Y i 1 
110 IITOpOM ypaBK&KBB ODBCbiB89T ~eiCTIIK9,nep-

a oro OCUBIIIIliTOp8 H8 IITOpOI, 
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B11e~eM aoawe ~oop~BKBTbl 
.. .. 
R Dr 

·:.. ... 

.. 
+ r 2 B 

.. .. ... 
r • r - r 

R + 2·yR + w R- 2e ·~ -lcut m-• 
'!.; 2 .. 
r+cu

0
r=0 

2 
, Tor~1 

8Topoe yp&BK&KB8 OTKOCBTCll It B838TYX81011l8MY ~IIJI>K&KBIO OCUBMliTOp0111 

ne6nJOTCll 11 npoTBBoq,aae, Ku B cne~oaano O>KB~aT~o, 9To ~BB:lKeKKe aa 

B3ny'I&BBI00 HB ~ llOriiOill&KHIO 9118~TpON&rKBTKbiX BonK, T8K K&X ~BDOIII>Hb 

MW. DpR 9TOM B8 H3M8HBeTCBo 

.LleiCTIUle IIBewaero non• aa ocnKnnBTopa onHChlll&eTCB napBbiM yp~ 

CT8JlHOB8pBOe p8W8KB8 .. 
R • (.!!._ 

m 

... 
w 2 ; ).i e -lwt 

o -cu -i 2cu·y • 

Mao:atHTelllo 11 c1to6~ax uponopnHoKanea aMnnBTY~• pacceBBHB anez:TpoM&I 

K& ~ByX OCilBIIIUITOpax, narJto BH~8Tio0 'ITO 11~111111 OT p830K8HC80 ~Or~a a 

'MO:atRO npeHe6pe~lo, ~&ICTBBT&IIIbll&ll '18CTio &MDIIBTY~LI DpODOpnBOH8111b118 

cyMM& 8Mn11BTY~ p8CC8liKHR H8 K83811BCHMhiX OCDIIIIIIliTOpax, MKHM8H :lKe 

~&lKe 11~111111 OT p830H8KC8 Be p8BH8 CYMMe 8MI111HTY~o II CKIIY TOr00 'ITO 

OCDHIIIIBTOpa CBIIIoBO IIIIHli&T B& 38TYX8BH9 BTOporo H H&o60pOT, 

~~~ PacceKKHa 'I&CTHil B& ~ayx aaltpenneBKblx naHTpax aayqanoclo paa' 

\.::y /3/ ' 
(eM, T8KlK8 ), Hll:lK& STOT IIODpOC paCCMOTpeK C K&CitOIIIoKO HHOI TO'Ill 

BpaKHep, Mhl 6y~eM c~BT&Tio, 'ITO Ha xa:lK~OM oT~en&HoM neHTpe pacce11 

S - p8CC811HH8), COOTHOW9KB9 M&:lK~y ~nBKOI BOIIHLI B paCCTOliBB9M 

T&IIBMB npe~nonaraeTCB npoK3BOIIhHbiM, PaccMOTpHM caaqana pacceBKBe 

~ByJtpaTuoro pacceBKHB IMnnHTy~a 

"ineH, COOTII&TCTIIYIOillRit 

..... 
('l 8 a tk R 

A 1 !'!a 1 +-=-pe 
n R a a a 21kR 

e + _1_2_1 e 
R2 

n - Kp8TKOMY p8CC9HHHI0 0 HM88T BH~ 

a 1 a ~a 1 a~··· a 1 a 2 
RD 

.... 
lnkR ltR 

e e 

ecna n - He'leTHoe ~Reno, EcnB >Ke n - 'leTHOe 'IHCII00 TO 

a 1 a au• 8 1 a a a 1 e Ink R 
R n 

( B 0.6oax· Cny'laSIX 'IIICIIO 8MUIIHTy ~ II 'IKCIIHTene p8BII.O n + ) • .Lln• 11 

(·2) 

A2 • a2+ a aa 1 e 
-R-

~~: -t~R a a a 21kR 
e + ___!__.!____!. e 

R ~ 
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lkR lkR 

A 1 .. a1 +e •aT•
1 ( 1) 

,;if 
e aoaaaJtaeT aa C'l8T p83HOCTB q,aa IUIOCxol nepax'IHoA BOnHhl 

lkR ... 
B TO'I.It& R e 

,a~~ - aonxa, pacceaBB811 aa IITOpoM pacceHBaTe-

&BBBH Ha BTOpoM U&HTpe C Y'l8TOM BOnBhl, pacc&HHHOI Ha nepBOM nea-

Aa~a 2 +e 

...... 
-lkR lkR 

e 
al -R-a2. (2) 

IHBMYJO '14CTb aMnnxTy J:lhl pace a•••• anepe.a aa .I:IByx neHTpax 

. 2e a ,. ... lkR ( )= lm(A 1 +A) = lm(a +a 2 + _l_acos(liR) ). 3) 
2 I R 

cnoBHB kR<< 1 a I al < R , To, JtU nerJto BB.I:I&T&, Rea •» Im a 
1,2 1,2 

Im A ( 0) !!! Im a 1 + Im a a + 2k Rea 
1
Re a a • 

(4) 

Rea Rea •I a I a H MHHMas '14CTb aMnnxTy J:lhl pacceuxR Bnepe.a paB-1 a-

ImA(O) 41m a 

paCCBHHBll Ha CHCT&Me J:I&ICTBHT&nbHO B'l&TBepo np&BOCXOJ:IHT C9'18HH9 

OM ll&HTpe, 

Y'l&T rrepepacceRHHll CHBMaeT o6cy>K.aa&Mhll napa.aoxc. nocJtonbxy 

9JIBB8M ):10IIOnHBT&nbHhJ8 'ln&Hhl CHnbHO B3M&HJIJOT MHBMyJO '18CTb 8M

JI8ltTH'I9CKH He CK83hJB8RCb Ha 99 J:I&ICTBHT&nbHOI '18CTH, KOTOpag 

xa>KeM aa cxo.nHbte RBn&HBR B tmaccH'lecxol anexTpo.naaaMHKe, Pac

Ba onaaxo pacrrono>KeHHhiX ocnannRTopa, soat5y>K.aa&Mhle CB&ToM, 

MHoro oon&We paccTOllHBll M&>KJ:Iy HBMH. Tor.aa ypaBH&HHll .llBH>Ke
/1/ JOT BX):I 

... ... 2 ... 
1 + y( r 1 + r2) +"" o r 1 

... ... 2-+ 
r 2 + ·y( r I + r 2 ) + "" o r 2 = 

...!.. ·lj, e -t<Ut 
m 

e .;; -I<Ut 
- '£e m • 

(4') 

YJI8BH9HRH 0IIHChJB89T .ll&ICTBR9 CRnhJ ny'IHCTOro TJI9HHll BTOporo ... , a 'ln&H ·y r 
1 

BTopoA. 
BO BTOJIOM ypaBH&HRR OIIBChiBaeT .ll&ICTBKe nap-

4 •.. 

·~r~·.· .R . 

.11 rf : 
,Jl~' 

'~y 
i· 
Jo 

j/ 
,, :·i~ .· ·\ 

i 
g ( 
•L It• 
·l ft~' ·; . 

p\ ~ 

' 
'·;! 

;I' 

•.~ .. 0· ' ~ ~ ' . ~· ~~ .. ' 

~ 

' 
- ____.i.\,. 

B•e.aeM BOBhle JtoopaRaaThl ... ... ... 
R•r 1 +ra B 

.. .. ... 
r•r

1
-r

2 ... .... 
R + 2·yR +"" 

.... 2 .. 
f+<U

0
r=O 

R. 2e 'lj, -t<Ut m-• 

• Toraa 

(5) 

BTopoe yp811H&HRe OTHOCBTCJI K H934TYXIiJ011:(8My .llBB>K&HBIO OCURMllTOJIOB, Koraa ORR xo

net5niOTCJI B npoTRBo<t>aae. Kax B cne.aoBano O>KRJ:IaT&, &To .I:IBB>Kexxe xe npxsoaaT HR x 

B3ny'l&HB10
0 

BB It rrorn011:(9BBIO an&KTJIOMarHBTHhiX Bon)l, TaK lt8K ,llBrrOnbHhiA MOM&HT CBCTe
Mhl. rrpa IITOM Be B3MIIHB8TCJI, 

.aetCTBae BB&ll:(Bero nona aa ocuxnnKTOJIII onachllla&TCH nepBhiM ypuaexxeM. Ero. 
CT&QBoBapaoe peLUeBBe 

R = (~ 
II 

- ... 
<U: -<U a . ).i 8 -I<Ut 

-12<U.y • 

MHOJKBTen& B CKotSxax nponopnao•anea aMnnRTYJ:Ie pacceliBxa anexTpoMarBBTBoA aonx11 

xa .aayx ocaannaTopax. llerxo BBJ:I&T&, 'ITO •.nana OT peaoxaaca, xor.aa MHBNol '14CTbiO 

MOlKBO DpeHe(Jpeq&, J:I&ICTBHT&nbllag '18CTb 8MDnHTYJ:Ihl nponopnBOHanbHa 2e 
, T.e. pasHa 

CYMM& aNunaTYa pacceRBBR aa xeaaBacaNhlx ocnannsrTopax. MxaMas >Ke '18CTb aMnnBTY.I:Ihl 

aa>Ke B.nana OT peaoaauca He paBBa CYMMe a11mnxTYa, B cany Toro, 'ITo xany'!eaxe o.axoro 

ocaxnnaTopa can&Bo BnBR&T aa aaTyxaxxe RToporo a xaotSopOT. 

0 
/2/ Paccegxxe 'IACTBn xa'.aayx aaxpeuneHHhlx neHTpax aayqanoc& paaee BpaxaepoM 

131 ' 
(eM, T8X>K& ), Hx>Ke. STOT BOnpoc p8CCMOTp&H C H&CXOn&Ko BROil TO'IXB 3JIIIHHB, Kax 11 

Bpaxaep, Mhl tSy.aeM C'IIIT8Tb, 'ITO Ha Xa>KaoN o'l'aen&HoM neHTpe paccexue 1130Tponao 

S - pacc&BHB&), COOTHOlU&HBe M&>Kay .llllliHOII BOnHhJ B paCC'l'ORHB&M M&>Kay pacc&HBa

T&nBMB npe.anonarae'l'cx npoaasonbHhiM. PaccMoTpBN caa'lana pacceaaxe Brrepea. C Y'l&TOM 
.aayxpaTxoro pacceRHaa &Mnna'!'yaa 

t. 

t{nea, COOTB8TC'l'Byi01UBI 

< ~ a 8 11 R 1-; ii 8 a 
8 

ask R 
ADa +~e e +_1_2_1e 

I - I R R' 

D - KJ18THOMy pllCCeHHHIO, HM88T BH,ll 

a 1 a ~a 1 a~· .. a 1 a ~ 
R" 

..... 
fokR ft:R 

e e 

ecm1 n - lie'leTaoe 'IBcno. Ecna >Ke 
D - 'I&THO& 'IHCno, TO 

a 1 a,... a t a a a 1 e Jnk R 
R " 

(6) 

( 11 o.tSoax cnyqaRx 'IBcno aMunaTy a B 'IHCnHTene paa!lo n + 
). Llna IITOporo neaTpa • 

<·~ ·a aa 1 e ~ 4. ..... 

' 
Aa .. a,+ --R- I k R •lk R a a a 21k R 

e +-Lye 
R (7) 
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'ine8, COOT&8TCT&yJOLUBII n - Hp8THOMY p8CC8liHBl0 1 &MeeT cna.a.yJOLUBII BBll 

a sa I a ,a I... a 2 a I e IDkR 

R• 

..... 
-lkR 

e 

ecna n - He'I&THOe qacnoo Ecna • a '18TH08 'IBCnO, TO 

alai" .. aaalas l•kR 

R" e 

(8) 

(9) 

HeTpy.a.Ho BHll&Tb, 'ITO nocna.~:~oaaTanbllbla npa6na>KeHBR y.a.oaneTBOPRIOT cne.a.yJOLUBM co

o1·Howe88liM: 

npa n ..... 
(D) 

A I .. A I H 

(a-1) ~ ... 
(ll) 

A I = a I+ 
a 1A I lkR lkR 
---e e 

R 

(ll) 
A = 

2 
a,+ 

(D-1) 

•sAs 
--R 

.... 
lkR -lkR 

e e 

(ll) 
A I. .. A I ' DOSTOMY 

A 1 • a 1 + 
a A lkR =-ye e 

.... 
lkB 

A I= a + .!_6 tu -ita 
2 R e e 

Pewall STY cscTeMy ypesesall, nonyqaeM 

li:il 

A = 
I 

as+ 
a

1
a

1 
lkR ,-e e 

al+ 
AI---

1 
a 1a 1 2ikB 

-Rl e 
~ lkB -ttif R e e 

1 _ ~~e lltB 

(10) 

( 11) 

(12) 

R 
88 DpOB3Bonbi!blll y\.on a«P<PeKTBBH8ll 8MDliBTYll8 A 

narHo aa.a.eTb, 'ITO .a.na paccaa8BR 

CBS38B8 C A I 8 A I DpOCTbiM COOTHOW8HB8M 

.tta 
A•A 1 +A 1 e 

( 13) 

r.a.e q nepe.a.aHHblll BMDflibC. CoOTHOWeH8e (IS) 03H8'1!l&T, 'ITO KA.lKllblll pacce8B8Tenb, 

no-npe.lKHeyY, pacce8BB.eT aaOTpODHO c aMnn8TYll&Ma, onpe.a.enseMbiMB 

Tip& Bbl80ll8 fpaBH8H811 (II) npe.a.Don81"8n0Cb1 'ITO DOCn8ll0&8T8nbHOCTB 

JOT npe.a.enblo TeM caMWM 4JAHTB'18CD acnonb3oaanacb ycnoBHII a 1, 1< R 

BblpH.lK8HBIIM8 ( 12) • 

\<•> H A(a)BMe-
1 I 

0J:IH8HO B ll&ICTBBTenbHOCTB ypaBH8H!Ill (II ) CDpaB8J:IliBBbl DpH nro60M COOT80W8BBB 

Me>K.a.y a • R o B C8MOM .a.ene, CfMM8pH8R BOliH8, D8J:IaJOLU8ll aa KA>Kllbll 83 pacce8-

aaTenel, COCTO!IT S3 D8pBH"'IIOI MOCKOII BOIIIlbl B H8KOTOpol a4!4!eHT8BHOI &onBbl 1 DOIIBJill-

6 

• 

, 

, 
I 
,j 

"' ;1'\ 
t'\'.', 

~,, 

~~~.l 11 
-~~; 

~:1 
I ~. ¥,•· 

t I ---

rowelca acna.a.cTBB& aan8'18ll BTOporo ll&HTP8o P8cce~Be nnocKol aonBbl 

fp8BK8BRBX ( 11) cn81"88Mb1MB 8 I H a I o <Zl83H'I8CKHI CMbiCn BTOpbiX C 

yp8BH8BBIIX CT8BOB8TCll 8CIIbiM 1 ecliB BCDOMB8Tb1 'ITO Dp8 830TpODBOM p8C 

B .n11a pacceaa8eTCII c Toll >Ke aMDnBTYllOA, 'ITO 8 MOCK811o Ka>K.a.oe 83 

OD8Cb1B88T BOnllf
1 

C03ll8B88Mfl0 OllB8M 83 ll8BTpOB B p8CC88B810LUYIOCII 3 

U88Tpe c 8MDliBTYJ:IOI a , Bcne.a.cTBBe TOI"Oo 'ITO aa KB>KllOM aTane p 

ao, eq,q,eHTBBBW8 8MDnBTYllbl A 1 B A 1 T8K.lK8 OCT810TCll xaoTponBbiMBo 

BbiW8 cne.a.yeT, 'ITO Mbl MOI"liB 6bl Bb1B8CTB D8pB08 yp8BB8BB8 (II) 83 c. 

>K8B81: nnOCH&ll 8011118 ll88T Bltli8ll B 8MDn8TYllY p8BBbll 8 1 ; It B81U 

npH68BBTb llODOnBBT8nbiiWII '!n88 1 OD8CbiB810LUBI p8CC811K88 118 nepBOM llE 
lkB IN 

llOit a I eq,<PeltTBBBOI . BOliBhl A I 7 e 1 C03ll8BBOI BTOpblM ue 
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2~rh2 b • I I 2 I 2 a I 2 I 2 I 2 
(20) 

A<b2l = -~ ff<P*(;t { )t<2l (;t ( )d 8rd 8(
1 

d 8(
2 a 2~rh . b a 

ll ... ... .. ( 2) ....... .... ... ... ...... ... -+... ... 3 3 3 3 8 
-

217 
h 2 ff<l!: (r (I ( 2 ) t (r ( 2 ) G ( r ( 1 ( 2 ; "P '7 1 'I 2) T a (p '7 I 'I 

2
) d r d (

12 
d ( 

2 
d pd >)

1 
d 11

2 

!13 ypa&R8HRll ( 19) CJI9JlY8T 0 'ITO T (I) R T(
2

) MO:>KHO npeJlCTS&HTb CJieJlyiOWKM 

otSpaaoM 
(1) ..... .... (1)-+-+ (1) ... ,. .... 

T (r(J)=t tr(
1
)F (r(

1
,;

2
) 

(2) ........ ... (2) ... (2) ....... 1 

T { r ( ( ) = t (;;'( ) F {r ( ( ) • 
2 . 2 I 2 

(21) 

B cny'lae S - pacc~HHHR JlJI!I onepaTopa BblliOJIH!IeTC!I p8B8HCT&O 

-+... 2 h2 -+ ... 
t(r() =- -"-a<'l(r-(~ (22) 

1-' 

I'Jle a -aMUJIRTyJl& pacce!IHRR Ha xaonupoaaHHOM ueHTpe, EcnH paccaHB&!OutHe ueRTpbl 

38KpenneHbl & TO'IK8X R R R2 H HeynpyrRMH UpOU9CC81',4H 0 CBH38HHbiMH C B036Y:>KJle-

HH8M BHyTp9HH91'0 COCTOIIHRII p8CC8HB8TeneJI, Mbl npeHe(\leraeM, 1'0 CYMM8 110 npoMe:>KyTO'r 

HbiM COC1'0RHRRM B ¢YHKURR rpHH8 Dp0118Jl9T, i1HT91'pRpOB8HRe no nepeMeHHbiM ( 0 '1 

B ( 18) CHRM8eTC!I 0 9CJIR Y'I8CTb, 'ITO BOJIH0&8ll ¢yHKURll paCC9HB8T8Jl!l B 3TOM CJIY'I88 RMe

eT BRJl ¢ {i 
1 
)= J <'J(R

1 
-t 

1
), noJlCT8BJI!Ill B (20) Bblpa:>K&HR!I (22J H (22) DOJIY'I88M, 'ITO 

8MUJIHTYJl8 pacceRHHR '18CTHUbl 0 H8XOJlHW&IC!I B S COCTORHHR, Ha JlByX U9HTpax t\ pas-

Ha 

l'Jl& 8MDJIRTy Jlbl A, .. 

...... 
•l(k -k )R 

b a I 
A=A 1 e + 

·t(it _; ,; 2 

A b a 
2 e 

(23) 

a A • y JlOBJieTBOpRtoT ypaBHeHRRM ( 11 ) , s KOTopblx R = R _ ; , 
• 2 I 

k R k b - H&'I&Jn.Hblll H KOHe'IHbiJI RMnyn&ew qacTRUht, HeTpy JlHO nposepHTb, 'ITO aM-

UJIRTyJla (23) YJlOSJI8TBOpli9T ODTH'I8CKOll TeOpeMe, 

9 

i; 
l 
I 

1 

f 

~ 

,·~·. ' 



I'"'"' 

( ) /5/ CI!CTeMa :ypaaueBB.I 20 ner11:o o6o6li.Ia&TOII aa cn;r-.a.l aacKonwtax pacceaaaTenel • 

np1r &TOM acP*-II:TBBH&II 8MDDT,YJ18 p8CC811BBII B& MBOrBX B8DOJ1BBlKBYX ll8BTp&X ·A paBB& .. .. .. 
A. l:·Ae-l(ltb-t•)RI 

I I 

. DpB'I8M A 1 7Jl0Bn8TB0p1110T cn&Jl7l0lll81 CBCTeMa :ypaaKaBB.I 

.. .. .. 
r.11e Rkt• ~ - R, 

sta a 1t 1;,; 
A I • a + a l: A -•--- e • It! 

I llt"l It R. 
IV'-

11 cyMMBpoilaaae B8Jl8TCR no IIC&M pacceaaaTeniiM. 

(24) 

(28) 

IV • n;rcTio Tenaplo uapmy c J11P1J'IIM p8CC811BB8M B03MOlKBY B8J11p:rrBe npOil8CCYo 

Ec.riH 8 << R , TO C ISMIIWOI TO'IJIOCTWO MOlKBO OrpaBB ... TioCII 7'18TOM TOnwto OJlBOJ'O Da

pepacceJIBIIJI, B &TOM cn:r••• 8NIUIBT;r J1Y ynp:yroro pacceBBBR aa cacTeMe aa JlBfX ll•IITJIO• 

A I B AI Do-Dp8lKH8M;y0 OOJICYBAJDTOJI COOTBOW8BBJIMB (1,2) C T8M OTBB ... &M, -.TO 

DOJl 8 117lKBO DOBIIM&Tio 8NIUIBT,YJ17o y-.&TYBIUOIJ.I:710 II B8)'JIJI1rBe Dpoll8CCY: 

lma • 4~ (o ynp + o aeynp ) 

a 
o yap• 4rrl al • 

(26) 

I 
Ecna MY 7-.TeM 6on~omee 'IIICno nepepacceauall, TO ylKe ·a nopmxe ( ~) BWp&lKeaa 

JlD AMDnaT;yJl A I II A I OTnii'I&JDTCII OT BYp&lK8BH.I (5,6)., 8 &MDnBT;yJl&X B03BIIIt&-

lOT lfii811Y TBD& tit' a It 'a 
e e b.-- ·~---b •. R R (27) 

r.D.e b 1 - &MDnBT;r Jl4 B8)'Jipyroro nponecca 11a nepaou l(aBTpe ( 118DpBM&p, 11eynpyroro 
p4CC8liHBll), 

b 1 -· alimn&T:yJ14 oiSpaTBoro nponecca, 

k' - BOIIHOB08 'IIICnO 118)'Jip)TO p8CC8liiiBOil BOIIHYo 

3TB 'IJI8HY ODBChiB410T npO!l8CCY 0 B peaynloT&Te II:OTOJIYX aonaa B8J11pyro p4CC8Baa-

8TCII Ba nepBOM ll8BTpe, )'Jipyro nepepaCC8JIB88TCII B& ~BTOpOM 11, DOD&JlU ODIITio Ba nep

Bhlll ll8BTp, aoaapawaeT ero B B8'1MioH08 COCTOIIBH8o Tu II:U Docna p8CC8JIBIIII COCTOJIBB8 

CBCT8Mhl He B3M8BII8TCH, llOJlo6HYil nponecc H8o6XOJ1BMO p&CCM8TpBB8Tio II:IIJt :ynpyrlll, 

0JlBU00 ecna 8MDnBT;yJ18 H8)'Dp)TOI p8Bltll11B b "' 8 << R 1 TO B B BhiCWBX DOpiiJllt&X 

axn8JlOM ae:ynp:rrax xaaanoa a &MilnBT7Jl7 ;rnp;rroro pacceuaa aa cacTawe n&BTpoa nocpe.D.

CTBOM M8XBBJI3M80 :YKBa8HBOro BYWe, MO)KJIO npeHeiSpe'lloo 8 &TON C1171f88 7PDB8BJIII ( 11) 
0 

T&Jt )Ke ~:ax a ;rpaaH&IIIIR (25), cnpaae.D.naaw 11 npa aana ... a B&J11pyrllx n~neccoa, Dp&'I&N 

DOJl & 1 B;ylKBO DOBIINBTio 4MilnBT;rJ17 )'Jipyroro p4CC8JIBJIII0 D0Jl ... IIIIJOIJ.I:710CII COOTBOW&

IIJIIIN (26), C.D.enaaaoe :yTB&plKJl&BIIe cpaay cne.D.y&T 113 Toro, 'ITO :ynpyroe paccen•• aa 

CBCTeM8 .npa Bana ... ll Be:ynpyrax 11:8HMOB MOHCBO ODIIC8'!'1o Dp& DOMOlliB KOMDn81tCBorO no-

T&HnBana, JtOTopwl npa b "' • .<< R CBOJliiTCR 11: cywwe xownnaJtcBYJ!:. nOTeanaanoa 

10 

-
~: .. :.~":';;'.~;;-';~; .. ·,. 

OTJl&llloBhiX aeKTpoa. Tuaa aaweaa ·Jlalc'"tll!l'a~are Ba'!'&JIBB&na xownnei!CIIl 

eT cnpaae.D.DBOCTB BYBOJ18 ypUB8BIII (25) • 

B oiSweM cn:r••• 8MilnBT;rJ18 aa:ynp;rroA paaxn•• cpUBIIMB c aMnnaT,YJl· 

TO :fpaaB8BHII (25) 7'lK8 B8CDpaB8JlnBBiolo 0JlBU:O DpB IIOMOWII TO'IJIWX ypllBB• 

TP7J1BO non:y ... Tio IIX o6oiSli.I8BII8 (ww0 no-npelKB8M;y0 BM88M B BBJl)' S -pa, 

Jl8nloBOM · n8BTp8) : .... 
'"••kl e 

<aiA 1 Im>•<ala 1lm>+l: ~ 
'"• Rll 

l: <a I a If ><.f I A I• ·> e ".r•., 
f I k 

rJl' <a I l;lm ·> - awnnBT,YJlW pacce!IBBR aa COCTOBHBII m a cocTo!Dilla a 

kaf •vk:+~(EA-Ef) 
CacTeM:r :ypaaaeual (27) N8)KIIO non:y'IBTio TBJtBM )1{8 n;rTeN, ltBJtBM IS.._ ac 

B&BBII ( 11), paccMaTpBaa• npeaecc ••cne.D.oaaTenJoBwx nepepacceBHIII aa ae< 

Tpax, B :f'IBT&IBBII TO 06cT811T&nloC'l'B80 'IT& KII)KJlhll n8BTp BAXOJlBTCII dOJl B< 

B8 TOIIIoltO BOnahl ynpyrO p8CC811HH81 OCTMioBWMJI ll811Tp8MB, BO B Bona;\ COO 

DpOM8)K7TO'IHhiM He:ynp;rrBM BpoaaccaM, 

PaccNOTpHN B81tOTOphle '18CTH&I8 cn:y-.u. n:rcTio p8CC811BJI8 npoiiCXOJlll~ 

B81tOBWX ll8HTp&X ( a I • a I • a ). npeJlDOIIO)KJIM, 'ITO C8'18BJI8 ae:ynpyriiX 

eT TaJtoll )Ke nop!IJlOlt aena'IBHW, xax 11 ce-.eaae ynpyroro pacceliBIIll, B STO 

I al « R B >. >> R aaToM&TB'I8Cltll awnonaaeTCa uepaaeBC'!'BO lma « 
MO)KeN orp&B'IIITioCll nepahiN npa6na)KeBHew ( 1) a (2). Tor.11a: 

2a I lkR 
lmA .. lm(2a +--• 

R 
) " 21m a+ 2k I a 1

1 
• ..!_ (2o 

0 
)+ 2 

4• nona 

r.11e o 
0 

- nonaoe ce'I&IIHe pacceliBIIII aa Jt8)KJ10M aa neHTpoa ( 
nona 

0TCIOJ18 ' 4rr 
T Jm A -= 4o 0 

yap 
+ 2o 0 

aeynp 

0 
nona 

T.e, DOIIHOQ C8'18BH8 p4CC811HIIll B8 JlB7X ll8HTpax, lt81t R Cn&JlOBMO 0)KIIJ181 

Dp8JlCT8BII9HO B BIIJ18 

0 
nona 

2o
0 

+4° 
11e:ynp 

0 
ynp 

6;rJleM Teneplo C'IHT4Tio, ~0 I •I· R B cnpaaeJlnBBB CBCT8M8 :yp8BB8HRll ( 11 

Jl.riJIBBOBOIIHOBON DpBISnB)K8JIBII 

A .. 

Cornacuo onTB'IecKoll Teopewe 

2a 

1- -LetkR 
R. 

II 



Rill (20) II8rltO oC5oC5ll:I&8TCB B& Cny'l&l B8CitOIIIoltHX p&cc8HUT81I8I/I5/• 

&B aUDIIKTY.Ila p&CC8BBBII B& MBOrHX H8DO.IlBHJKBWX ll8BTpax ·A p&BB8 .. .. 
A • ::E ·A e -t(tb-t•li:t 

I 

TBOpSIIOT CII8.1l)'10ll:l81 CHCT8M8 :fp&BB8HHI 

lkaRik .-:_; 
A • a + 8 ::£ A _e ___ e a Itt 

I I tit." I It R _ 
jV-.. 

cyuu&poaaua ae.z:xeTC11 DO acew pacce&aaT81111M. 

(24) 

(25) 

aapll.lly c 7DJ171'11M pacca ... aw BOSMOlKBw aaynpyrae DpOileccw. 

6onwuol TO'IBOCTWO MOlKBO OrpaBB'UTioCll :f'I8TOM TOIIIoltO O.llBOro Da

Cny'l&8 IIMIInRTY JlW yDpyroro pacce ... B H& CHCT8M8 Ha JlB7X 1(8BTJIOB 

p8JKBeuy, ODHCWBillOTCll COOTBOlll8BBJIMH ( 1,2) C T8N OTD'IR8N, 

HU&Tio &NDnRTY Jl:f, 7'1RTWBillOlll71t1 H Heynp;yrHe Dpoll8CCW: 

'ITO 

ee 

• 

. lm a • 4~ (o ynp + o Beynp ) 

2 
o YDP• 4rrl al • 

(26) 

I 
'IBCIIO D8pepacceJIHIII0 TO 7JK8 ·a DOpll.lllt8 (.!...) BWp&lK8Dll 

R 
A 2 OTIIII'llllOTCll OT BWp&JK8BBI (5,6)\ 8 8MDnRTY.Il&X BOIIBBJta-

lt1R 
8

tt 'a 
b _•__ a --- b 

1 
, 

I R I R (27) 

a Heynpyroro Dpouecca Ha Depaow neBTpa (aanpawep, ae;ynp;yroro 
a), 

a oC5panoro npo11ecca, 

aeynpyro paccesaaoA BOIIHW. 

npoDeccw, a pa3yllloT&Te XOTOpwx aOIIBa aaynpyro pacca&a~ 

·Tpe, yDpyro nepepacceaaaeTcll aa aTopow H, DODA.Il&ll ODBTJo aa Dep

eT ero B B&'l&llloH08 COCTOIIBB8o Tax ltlllt DOCII8 p&CC8DBII COCTODB8 

CH, DO.Ilo6Hwl Dponecc B8o6XO.IlHNO p&CCM&TpHB8Tio lt&Jt ynp;yrHio 

.z:xa Heynpyrol paaJtnHH b .,. a << R , TO H B BWCWBX DOpiiJllt&X 

&R&IIOB B &MDIIBTY.IlY ynpyroro p&CC8DHR H8 CHCT8N8 ll8BTpOB Docpa.z:x

&3IUIBOro BWWe, UOJKBO npaaet5p8'llto 8 BTON Cny'l&e yp&BH8HHII ( 11) t 

BHII ( 25), CDp&B8JliiBBW H DpB Ben&'UH BeynpyrH:Jt DP?Il8CCOB, llpH'l8N 

:auaTJo aNDIIHTY.IlY yDpyroro p&CC8DHB, DO.Il'UBBitlli.IJ'lOCB COOTBOll:le-

YTB8plKJl8BHe cpaay cne.z:xyaT H3 Toro, 'ITO ynpyroe pacceBBBe •• 

Heynpyr&x lt&H&IIOB MOlKHO ODHC&Tio Dpa JIONOll:IB ltONJIII81tCBorO Do

•H b ~ 8 .<< R CBO.IlHTCll It C7MN8 ltOMDII8ltCB~. DOT8BI(H81IOB 

10 

..-

:j 

i~(; 
~.:; 

iJ~ !:/ 
J .. :;:l 
' ' h: ~.· 
\I'·~ 1.\' 

>4~~ 
",1 

, •.. .,....;.,;_ 

OT.Il81IIoBWX D8BTP0Bo TattAB 3&M8HA ·.z:xalc~8!1'8~81'8 H8T8BBB81I& JtOMDII81iCBWN lie H3M8HA-

8T cupua.z:xiiHaocn: •~ao.z:xa ypuaeul (25). 

8 00lll8N CIIY'l48 8MDnRTY.Il8 B8:fDpyrol p88ltllBB CpUBHNa C &MDliiiTY.IlOI )"Dp;yrol, 

TO :fpaBB8BBB (25) :flK8 H8CDp&B8JlliiiBWo 0JlBUO llpH DOMOll:IB TO'IHWX yp&BB8BBI (20) Ba-

TP:f.llBO nony'IBTJo HX o6oC5ll:lene (ww, Do-npeJKIIaw;y, BMeew a u.z:xy S -paccen•e aa o...-

Jl81lloRON· Q8BTpe): .... 
tltaRkl 

e 
<aiA 1 Im>•<ala 1lm>+::E ---

k"t R11t 
::E<ala lf>.<fiA l•·>etkafRtt 
f I . It ' 

r.z:xe <a 1., lm ·> - 8NDIIHTY.IlW p&CC8KBBB H3 COCTOBHHll m B COCTOIIBB8 a 

I ~p. 
kat •..Jk•+Ji'2(EA-Ef). 

(27) 

CHCT&My ypau8HHI (27) M8JKBO Dony'lHTio TUJIM JK8 DyTeN, ltUJIN 15Wllll DOIIY'l8BW ;ypaa

B8BRII (11), ~8CCM8TpBB&B npaaecc B8CII8JlOB8T81IIoRWX nepep8CC811BHI Ba H8CitOIIIoliRX Q8B

Tpax, R Y'IRTWB811 TO 00cT8BT81IIoC'I'B8t 'IT8 KAJKJlWI Q8BTp B&XO.IlHTCll DO.Il B03Jl8ICTU8M 

B8 TOIIW:O BOIIBW ynpyro p8CC8lUUI8I OCTAIIIoRWMH H8BTP8Mil0 HO H BOIIH, COOTB8TCTBYJtlll:IHX 

DpOM8JKyTO'IHWM HeynpyrBM BpORBCCAMo 

PaccMOTpiiM H8KOTOpb18 'laCTBble cny'lUo nycTio p&CC8BBB8 DpOIICXOJlHT Ha JlBYX O.llH-

B&KOBWX Q8HTp&X ( 8 I R 8 
2 

• a ). np8JlDOIIOlKHM, 'ITO C8'l8BH8 B8yDJ17rHX DpOD8CCOB HMB-

8T T&xol JKe nopll.llOK aenR'IBJ141, xax H C8'l8BH8 ynpyroro paccaiiBBII. 8 STOM cny'lae DpH 

I al « R H A» R &BTOM&TB'I8CKH BbiDOIIHB8TCll H8p8B8BCTBO Im a .« Rea H MW 

MOJK9M orpaHH'IBTbCII D8pBb1M DpH61IBlK8BH8M ( 1) B (2). Tor.z:xa; 

2a 2 
IJr.R 

lmA "'lm(2a +--e 
R 

2 k 0 2 
) .. 21ma+2klal =-(2o )+2klal 

•fll' UOIIB 

0 
r.z:xe 0 DOIIH - ll01IH08 C8'18BH8 p&CC8IIBBII H8 K&JKJlOM H3 UJKTpoB ( 0 

0TCIO.Il8 
4rr 

T lmA • 4o 0 

ynp 
+ 2o 0 

aeynp 

DOIIB 
0 .. _. 2 

sey1iji"'l•l ). 

(28) 

T.e. DOIIH08 C8'18BB8 p&CC8liHHll BB .llBYX ll8BTpax, lt&K H CII8.1lOB81IO OlKH.Il8Tb, MOlK8T 6b1Tb 

Dp8.1lCT&BII8HO B BH.Il8 

0 
DOIIB 

0 4 0 2 0 
BeyDp + 0 ynp (29) 

Sy.z:xew T&Depb C'IBT&Tb, 'ITO 1•1• R H clipaae.z:xnBaa cacTeMa ypaaaesal ( 11 ). Tor.z:xa B 

JlnJrHBOBOIIBOBOM DpBt51IHJK8BBH 

A • 

Cornacao oDTB'I~xoA TeopeMe 

~ 

2a 

1- a IJr.R Te 

11 

"·-.. ·~·· .. ,. .... ~ ......... ,..._., .• _ ••••. ,_.,...., _____ .........,....,..,.-_, o·: t. :.~ ......... .:.J.l:'lt"::t •. -::'4"· •.· :'t":.lttro ~ ~···.·r~· 

(30) -

1 

f 

~~ 
~~ 
·t 

'\~ 



' ' ,i, 

II 

I· 

(1 

DOilll 

A• 2u It I 2 

• -ImA,. aeynp + 61r •I 
k 

1 +I~_ 2Rea 

2(uaoernp + 2u o )Ra -R
rnp 

1 + ~YIIP ,. + 2 _ 1 u ..On-' Orun° )2 · -v.!:..l!!.l!...- OliB 
4•R R 41r ~ 

(2(31) 

r.o,e U O - 03B8'189T C9'19BB9 B38JIN0.0.9ICTBBll B& O,D.BBO'IBOM Jt&BTpa, npa 0' O '" 0, 
119fDp, 

.lt&X B9Tp)'.O.BO BB.0.8Tb1 

(1 

DOliB 
• u •4rriAI 2

• .4rrl-8-l 2
• 

fDp 1-.!_ 
(32) 

R 

np• (1 
2 «R 

fDP 2 
MW DOJif'IAeM <lloPMfll)' (29), B npOTBaODOlJO)I(BOM npa.o.anbHoM Cll)''l&a, 

Kor.o.a u o >> R 
fDP 

, C9'18BB8 fDPfi'OI'O p&CC8liBBH 

urnp • 1611'R 
1 

• 
(33) 

121 
3&MeTBM, 'ITO a paCSoTe Bpanapa npaao.o.BTCH .O.llll aToro Cll)''l&ll aenpaun&Hoa 3B&qe-

BBe C9'18BBB )'DPfrOrO pacC&IIBBll ( 0' • 8rrR 2 
), no-BH.O.IIMOMf1 ST& OWBtllt& CBB38118 

. ynp 

C H81tOppeXTBWM D9p9XO,D.OM It .O.liBBHOBOliBOBOMf Dp9.0.811)' DpB BCDOllb3088BKII ODTB'I90XOI 

T90p9M~l[), Ecna BMGIOT M8CT0 B8fDPfi'B8 nponaccbl, TO 83 (31) Cli8A)'8T, 'ITO 

(1 ' 16 2 (1 0 
DOliH = II'R ( 1 + * Heynp 0 ) • 

oynp 

B 'I&CTBOCTR, npa pat:caaan aa a6conJOTHO qapablx wapax 

2 
o • 24 ~rR 

DOliH 

o ynp • o HBJ'Dp ) 

(34) 

V , nycTb T8D9pb pacC!IBB8T8liB B DB.,D.B.JOIUB.H 'IB.CTBllB o6l!B.,D.B.IOT CDIIHOM, 8 STOM cny-

'18A &MDliBTy.O.W a 1 B A 1 HBBliJOTC!I ODepB.TOpB.MB B CDBHOBOM DpOCTpB.HCTB8 B .O.llll Ha-

XOlKJl&HBH &MDliBTy.O.W pacce!IBBH <n I AIm> H3 aaqan&Horo CDBHOBoro cocToliBR!I qac-

TBllbl II pacceaB&TeneA Ill B ltOB8'1H09 D Hy)f(JO p9WBTb cne.o,yJOIU)'JO CBCT8Mf ypaa-

B8BBI, !IBli!IIOIU)'IOC!I 0'18BB.O.HWM Cli8.0.CTBH8M CBCT8MW yp8BH8HBI (27): 

<n I A 1 I m ·> = <n I a 1 I m ·> + I 
k"l 

.. 
IU 

e kl <a I a 1 A k I m > (35) 

x) lltR 
npll BCDOllb30BB.HBB ODTB'I&CitOI T80p9Mbl B8llb3!1 oT6paCWB8Tb MB0)f(BT8llb e 

B 3HBM8B8TElll8 Bblp8)1(8HIIll (30), X!)Tll kR .<< 1 , HeTpy.O.HO y(le.o,RTbCH a TOM, 'ITO &CIIB 

DOJIO)KRTb a lkR • 1 1 TO DOCile DpHM8B8HB!I ODTB'I8CitOI T80p9Mb1 MW DOII)''IBM .O.liB C8'18HIIll 

YDPJ'I'OI'O p8CC811HBB 3H8'18BB9, B 2 p838 M8HbW98 Dp&IIBJibHOI'O, 8 TO )1(8 l!lp9MB 8 011)''188 

Bbi'IBCJI8HBII DO cpOpMfll8 (32) oT6p&Cb18aJIB8 MBO)f(BT81111 elkR I!IDOJIB8 381tOBBO, 3&M8TBN1 
'ITO CBTyanBII 3.0.8Cb BDOliHe 8BB.liOI'B'IB8 TOll, C ltOTopol Mbl BCTp9TIIliBCb DpB p9W8BBH. BC

XO.O.HOI'O D8p8.0.01tC8 (OM, DyBit 1), 
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3AW&TBM, 'ITO 8 I B A k o BOCJ6Ule roaopa, Be ICOMM:YTBp:yiOT .llpyr C Jlp:yrow, Yf3 

STIIX TPS..&UI, B 'IIICTHOCTH, Cn8Jl:Y8T0 'ITO 8CIJB 'l8CTHU8 H pacceaaaT&IIB CJ6118Jl410'J' . CDR

HOM li • TO DOCile CTOIIICBOB8BHH CBCT8M8 B3 'l8CTHll.bl H JlBYX'' p&CC8HB8101llBX ll8HTpOB 

MOJK&T OIC834TJoCa B OJlHOM B3 CII8JlYIOlllHX COCTOHBBI: 

a) a P83YIIbTaTe p8CC8HBHR CDBHOBoe COCTOBHBII 
CBCT8M.bl Be H3M8HBIIOC&; 

6) B P837'11bT8T8 p8CC811HIIR B3M8BHIIOCb CDHBOII08 C0CTOIIHH8 'laCTHll.bl H OJlHOrO 113 
pacceaaaJOillBx ll&HTpoll; 

a) 8 peayn&TaTe pacc&BHBR cnaaoaoe COCTOHHBe 'IACTauu ue aaweaanoc&, a cnauo8oe 
COCTOBHHe 060BX paCC8H8aTeneA H3M8HHIIOC&, 

AMIUIHTyJ:ta :rnp:yroro pacceiiHBSI c J:tBOIH&IM nepeaopa'laauaeM a nepaoM npaCSna)J(e-
HBH HM88T BHJ:t: 

A .. b 2 lkR 

Re (36) 

r,lle b - 4MDIIHTyJla p8CC8RIIHSI C D'\P880P0TOM CDHBa Ha H301111p08aBHOM ll8B:Tpe, 

llocne :YCp8JlR8RBB DO R011RpR3~BB DOIIROe C8'18BB8 

u- ~rlbl 4 

T (37) 

VI o llyCT& T8D8pb pacceBaaT&IIB o6p83:yiOT CBII3811R:yiO CHCT&My ( H4DpHM8p
0 

Monexyn:r), 

8 STOM C117''18e 8011H08:f10 cpyRXllHIO CHCT8M.bl P4CC8HIIaTeneA R811b3B Dp&JlCTaBHTb a' BRJle 

npoB3a&Jl8HHB aonaoa.biX «P:runaA. OTJl&n&Hux ueBTpoa. llo&ToMy aeoC5xoJlaMo paccwaTpH-

8aT& oCSUlHe :YP8BH8HBII JliiB OD8peTOpOII pacceaa8JIHII ( 18) B (18-a), 0JlH81tO 8CTb Clly'faA, 

XOrJla ORR C:flll8CT88HHO YDPOlll810TCII, PaccMoTpHM B.blpaJK&HBe JliiSI BOIIBOaoro 'fBCJia npo-
M&JKyTO'lHOro COCTOSIHBII 

k b 
0 

8XOJllllllero COCTOIIRBSI 8 WBICUBJO rpaaa G ( CM, ( 19)): 
2 2 

kb•y.!e_(EA+ ~-Ea)•k v1+~(EA-EB), 
. b 

2 
· 2p. " b 2 R 

2 .. Eca BMDyiiJoC DaJlAIOlll&l 'laCTHU.bl JlOCT4TO'fBO B811BX
0 

Talt 'ITO _£..~ << 1

1 

TO 

b 2 k 2 

k b,. k a + /l(EA-Ea) . 
(38) h 2 k 

& 

Ecna, xpoMe Toro, cpeJlaee paccTouae M&JKJly pacceHaaTenliMH Taxoao, 'fTO aunoni!SieTCg 
TaxJKe ycno8ae 

p.(E A -E a> 
R « 1 

rJle ~ b I k a v-
p. 
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(39) 

a aupaJK&HBH ·~ 
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.11n11 k b M.O:M<BO npeue6pe'll>. B aTOM npH6nH:M<8BHB Mhl 
MO:M<9M BhiB9CTB H3-ll0.11,3B8J:8 

elk \r-pl 
cyMMRpOBaJIHII B Q:lyBttllHB rpaBa MBO:M<HT8Jlb a . , 3TO npBBO.I111T It TOMYa .'ITO 

\r -·p 1 
QlyBitllllll rpaBa np11HHM89T cne.I1)'101UIIA BH.11 

.. .. tk.lr-lfl .. .. 
... ~ ... ... ... ll e .... .. 

G(r.,1(2;p'l1'12)=- 2~rh§ .... S((1-'11)8((2-'12). 
I r- PI 

<4o> 

t(: t/2) 
DO.I1CT8Bnllll B ( 18-a), H9TPY.I1BO y6e.I1BTbCII B TOM, 'ITO onepaTOP pacC8liBBII 

CBO.I1BTCll tt onepaTOPY paccel!IIHII sa OT.I1enbBOA ce.o6o.11HOI 'l&CTBue. EcnB nAA&JPlUBe q;ac

TBUhl RIIX0.1111TCII B S - COCTOIIHBR, TO .11Jlll t(; t) cnp&B9.11JIHBO paBeRCTIIO (22), Do.I1-

CT8ROBK8 (22) H (40) B ypaBH8HHB (18) cpaay npRB0.11HT It 38KJIIP'l9HRIP 0 TOW, 'ITO .11Jlll 

H8XO:M<.I19BHll 8MilJIRTY.I1hl S - paCC9liHIIII 'i&CTHUbl B aTOM llpH6nBlK9HIIH Ao0'118TO'iBO ycpe.11-

HHTb CYMM&pHyiP aMnniiTYAY (24) no aonHOBbiM Q:lyHKUIIliM pacceJIB81PlU9A C~O.HMW. (cp., 

/8/ 
uanpBM8P~ ) • 

4>H3B'i9CKHlt CMhiCJl nonyq;eHBOrO peaynbT8T8 COCTOHT B TOM, 'ITO ... ,.: ~OCT8TO'iRO 
6onb1UBX CKOpOCTIIX Bp8MII B38BM0.119ICTIIBB 'l8CTHUbl C · CHCT9MOI ( BKJIIP'l811 ll~~CC9liBH9) 
H8CTOJlblt0 MMO, 'ITO COCTOBRH8 CIICT8Mbl .He ycnee.aeT H3M9HHTbCllo 

ll&TepaTvPa 
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