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BBEJIEHME 

B liHKJIID3HBHl1X H 8KCKJIID3HBHl1X peaKll,lfHX C THlK8.Jll1MR HOHaMH npH 

SHeprHHX CTO~HOB8HHH OT IO ~o IOO MsB Ha HYKJIOH Ha0JIID~a8TCH IIIH

pomnt CII8KTp JI8I'KRX '!aCTHU /I/ ,CB0:0:CTBa KOTOp!:1X H8 OIIRCbIBaIDTCH B 

paMKaX ucrrapHT8JlbH0:0:,Mo~e~ H.npa.3TR 'laCTHUH. ~am RH!lJopMaURID O, 

H8'!8JlbHO:A: cTa~ npouecca B38HM0~8HCTBHH CJIOmHHX H~ep,rroSTOMY RX 

H3Y'l8HH8 rrpe~CT8BJIH8T cymecTBeHHbI:A: RHTepec. 

IlpH IIIHpOKOM HMope H8JI8T8romHX HOHOB H RX 8Heprmt BO_SMOmHH pas

JIU'!Hl18 TRIIbI H~8pH!:1X peaKumt.B IIpRHUHil8, B ~Oo:A: HS 8THX peaKumt 

ll B JIIDOo:A: ee CTa~ pasBHTHH MOJK8T HCIIYCKaTbCH JierKaH ~ COCT8B

H8H '!aCTHUa.O~aKO eme B paHHe:A: paOoTe 121
0HJIO rroKasaHO,'!TO B 

crreKTpe sapHlK8HHbIX '!8CTHU HaO~~aIDTCH ObICTpbie JierKHe '!8CTRUH,HC

rrycKaeMUe Brrepe~.IlOCJI8~IO!lUf8 SKcrrepHMeHTbI,B TOM 'IHCJI8 H KoppeJIH

UHOHHbie,rro~TBep~ Ha~e HCTIYCK88Ml:1X IIp8HMJm8CTB8HHO Brrepe~ 

ObICTpllX JI8I'KRX '!aCTHU.3TO OH~ YK8S8HHH Ha Ha~e ~orro~Te~

H~r.o K ncrrapHT8JlbHOMY M8X8HHSMa HCIIYCKBHHH. 

Ilp8MOlK8HO H8CKOJibKO MexaHHSMOB,OO~HCHHIOl!UfX IlOHBJieHHe TBKHX 

HepaBHOB8CH!:1X '!8Cflm: 

-MO~eJI& ~epMH6BCKHXCTpy:0:,Y'!HTllB8IO!l\8H CBHSb Me~ OTHOCHT8~HO:A: 

CKOpOCTbID BS8HM0~8:0:CTBYIDIIUD( HOHOB H BHYTp8HHHM~epwi:-,i:umxeHH8M~3/ 

-M8X8IDI8M, OCHOBru,mlilit ~a . M8CTep-yp8BH8HHH EOJibUMaHa, IIp8MOlK8HHH:A: 

~8HOM / 4/, 

-ql6HOM6HOJIOrH'l8CKH8 MO~e~, Tmia hot spot, MH 8MHCCHH 0bICTp!:1X COC

T8BH!:1X '!8CTHU / 5/, 

-MO~eJI& KOaJiecueHUHH 161, 

-KJiaCCH'l8CKH8~8MH'l8CKH6 MO~e~ 171• 

KalK.I{aH HS 8THX BOSMOlKHOCTe:A: MOlK8T pea~SOB8TbCH npH onpe~eJieHHHX 

YCJIOBHHX rrpoT8K8HHH peaK • _ .. ____ .... _ 

o, \n.,r:·fl11.m 1tst'ifffl I 
U("1i&J Bt~~tlOUlml 

fiMSJU,tOTEKA ·--- ~_..-



B ,n;amm:a padoTe •paccMaTpHBaeTcfl cJie,n;yIOIIUtlt MexamrnM ncrrycKamrn 

HYRJIOHOB B peamurnx CH8peJISITHB.liCTCKHMH TfllK0Jll:lMU HOHaMU. npe,n;rroJia

raeTCfl, qTo 3H8ql{T8JihH8H qacTh KHH8THqecKo1t 8Hepr1rn: OTHOCHT8JibHO

ro ,n;BIDK8HHfl,IIepe,n;aHHaH BHyTpemmM CT8II8HHM CBO(JO)lll, IIpHBO,ll;l1T K 

BOMyJK,n;emno BOCOKOJieJKaIJWX KOJIJI8KTHBHlIX COCTOHllltlt qx:)HOHHOro (qac

~0-,ll;HpOqflOI'O) Tlill8. PaCCM8TpHB88TCH pacrra,n; STHX COCTOHHU"tt '-I9pe3 

Bsam..m,n;e:0:cTBHe c HeKoJIJieKTHBIDlMH cocTOHHHHMH H B11JieT Jierm1x qac

THU. 

r Afv'MJlliTOHMAH CMCTEMl:l 

B11,n;eJIHM TPH CTeIIeHH CBO(JOJlll,,OIIliCHBaDIU1e: COOTB8TCTB8HHO OTHOCH

T8JlhH08 'ABHlK8HH0 CT8JIKHB8!0Ill,HXCfl H,n;ep (R),BHYTpemme KOJIJI8KTHBHll8 

(B)'H H8KOJIJI8KTHBHlI8 (A) B030yw.,n;eHHUe COCTOHlllifl. 

3arnnneM raMUJihTOHHaH CHCT8M11 B Bn,n;e: 

H ::- Hi.{R.) +Ha, (B) +H3(A) +H,,. {R,B) + H,tJ{B,A) · (.i) 
,llHHaMW-IeCKH8 rrepeMeHirue KBJK,n;0:0: U3 rro.ricncTeM KOMMYTIIpYIOT ,n;pyr · C 

,n;pyroM. .t- -Ht = 1/1' +17 0..) 

11,. ~ { hw" (b; b" .. ~) 
· /l3 =-{- 1= ... a; ai:: 

ll,,t: f. (dR.{t)) [6; +-6-1(.) 

1-1.t~ = 1~3'f O>; a( ... c( b(). 

(~) 

(3) 

(4) 

(SJ 

(6) 

B KOHKp8THlIX pacqeTaX,KOTOp11e Oy.n:yT IIpHB8.I(8HlI B CJie.n:yromen paOo

re,HCIIOJib3YIOTCH orrpe.n;eJieHHlle MO,ll;8JibHlI8 BHpameHHH CJiaraeMHX ra

MUJibTOHHaHa. 

Ms B030YJK,n;8HHllX KOJIJieKTHBHlIX COCTO.HHH:8 Bll,n;eJIHM KOJieOaHHH IIJIOT

HOCTH H.n;epHoro BemecTBa.B IIOCJie.n:yromeM 8TH°KOJIJI8KTHBH11e B030yw.,n;e-

HUH pacrra,n;aIOTCH Ha CioJiee CJIOJI.Hli8 KOHcpHrypau,HH,IIOKa He ycTaHOBHT- · 

2 .. 

~:,. 

r 

~ 

I 
I 

l"1 

i ... , 
' 

CH T8IIJIOB08 p8BHOB8CH8 ,HO Ha paHHe:0: CT8,n:tm peam.um: · fl,ll;pO MOlKHO 

OIIHC!-1B8Tb r8MWU>T0HHaH0M,B3SITHM B rn,n;po,n;HHa~ecK~M rrpm~JIIDKe:mrn/81_ 

t,.t f . _, -1~• ·- / ➔ A i .... 1 , 
Ha. - "'ff df1{rn P' f -f j) 9;~,( m v f{?t) .. : j{rj.) )';tr,.1. ff 1Jtit-riJ WJff"')drdf! ,(7} 

7 
r.n:e orrepaTOp IIJIOTHOCTH ,P(~) H orrepaTop .KOJIJIBKTHBHOro TOKa J (ii) 
orrpe,n;eJIHIOTCH qepes orrepaTopu rroJifl :t'(~)KaK 

nc- ) lD t (\ · -;-. i, ~ · 
s ... ! =:s 'f= ~o~o-J(iJ; J =-·.zm (1frv'!-v~~~), (8). 

s.n:ecb .Pc. -cpe,D;HHH IIJIOTHOCTb, S-§>{i'1)-qlJIYRTYarurn IIJIOTHOCTH H,n;pa • 

Cq:aTaH ,ll;BHlK8HH8 Oe3BHXpeBHM,BBO,ll;H IIOT8HIU18JI CKOpoCTH t/ H orpaHH

'UiB8HCb qJieHaMU BTOporo ~OpH,ZJ;Im no ~~ H 'f ,MOJKeM 3aIIHC8Th raMUJih

TOHH8H H~ B BH,n;e: 

Ht" 1 f CvflrJri rfm~o [tv ~r/Jri + ifv-(ri-?iJ 8f{ii) ~~[ii.')Jriclii' . (9) 

3arnnneM &r H 'f qepes orrepaTopu qx:)HOHOB &: n bl(. : 

c>~U1) = .l. Ky Ji!_' (b +- '+ ) Pili; 
t: .tll'> r.JK Sl_ r; b-1; L 

- 1 ,/ liw ( i "ir; lf ( rd -= 1:.. i K v ,_ oc; • b K - 6 ~r. ) e 
ic; m 9o .st • 

(io) 

Tor,n;a raMUJihTOHHaH (8) rrpmrn:MaeT BH.n;( hw,c;-9HeprnH qioHoHa),coBrra-

.n;aronunt c ( 3 ) : . I+ . L) H1 = L hwK cb;;,61( +.i 
I; . 

IloJiyl!HM BHpameHHe .n;JIH qioHoHHoro orrepaTopa qepes qacTHqflo-.n;upoq

Hlie orrepaTopu HYKJIOHOB.J{JIH sToro BH,n;eJIHM B orrepaTope IIOJIH qacT:aq

Hyro H .n;lipOqflYID qacTh: 

tf. ·1lii) = ~! .... ~ (~) + ~s~p(f,) =-

: i' r/,:e~,E~ 0(K-K,) + l:. fl,ce-,'li°J0{K,-K) , -
~ . ~ 

r,n;e '!1.ra-li.t) - poJK,n;aeT qacTHUY B TO~e f;, , '±'f"p(ii) YHINTOJKaeT .n;HpKY. 
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' . 
ITo,ncTaBHB 9TO BupaJKeHHe B ( 8) If cpaBHHB c (IO) IIOJIY'UIM .I(Jlfl qJOHOH-

HOro orrepaTopa,c TQqHQCTbID ,n;o M8JIHX 8MIIJIHTy,n; RPA,Bllpaw.em1e: 

I { . . h -:o--=- J.,n<.J~ I ~ . + 
" zvMl.. cy t,r..'- t- v :1"1~" )t Ji '-1-+K (ii.) 

- . t- .,. 
+ ( v2111tJ,._ ,!~) L... /. I 

h'- - V .2ml3.. ~ 't-K oi, . 
Ms KOMMYT81..J,liOHHHX COOTHOille~ .I(Jlfl qJOHOHOB CJie,n;yeT: 

rit:(p;, far i'f•~,:,]=4 ~Kt.' Bit'. 
IIOT8HI..J,li8JlbHYID 9Heprmo BSaIDJio,n;e:0:CTBHfl CT8JIKHB8IOlll,HXCfl T.HlK8JIHX HO-

HOB (R--:OTHOCHT8JlbH08 paCCTOfllll18 M8ll'JlY ll.X U8HTpaMH) MOlKHO Ha:0:TU 

rryTeM ycpe.n:HeHHaac,IxbeKTHBHoroHyKJIOH-HYKJioHHoro rroTeHI..J,liaJia no 

IIJIOTHOCTHM Jd~) n ~i~JcTaJIKHBalOllJ,HXCH a,n;ep: 

u,3 _: J dri d~ ~Jr1) ,r.!l OR t~ -h1) 1:zlr!) = 

:- fd1i. U(i-ri.)91.Cti),: D{R) ... {d?i V(i-ri.) d1p(Fi_), 
r,n;e · 

(1!l) 

u{(-r1)=[d~~:li;.)v;-:t·C1i+rL-rt.1\, u(R)•)<Jfi. TJ(~-hJMr1) (B) 

co,n;epJKHT He 38BHC.HIIUllt OT BHYTpeHHll.X CT8IT8H8:C1 CBOOo.n:u cpe.n;mI:Ct 

IIOT8HI..J,liaJI U/9 H CBfl3b OTHOCHT8JlbHOro .I(BHlK8HHfl C KOJieOaHHHMH 

ITJIOTHOCTH - f dr;_ V(R.-r1 ) ~~[1!), IIo.n;cTaBHB._B HHTerpaJI lhlpaw.emm !jl{~)

ns (IO), IIOJiyqIDJI Bllp8lK8HH8 .I(JI.H ll,t B (5) C (,. (R(I)} =Jtiri_ u6[--r,_1)1<VE~ e~: 
0 .211111,g_: 

l!T0(5hl ITOJiyqHTb rronepe,rnoe C8'mHHe . !3Ml1CCHH HYK.JJOHOB 113 KO.'lJI8K-

Tl1BHOro COCTOf!HMfl ,H80C5XO.I(IDJIO 3H8Tb HX 11MITY.JlbCH08 pacnpe,n;eJremm. 

3Hafl BO.JlHOBhl8 ~YHKUHH COCTOH:mtlt ~(/) ,JierKopacC'LldTaTb!3Tl1 pacnpe

,Zl;8JI8HMH no fl)opMy Jie < If/ 1) / a 1- a / 'l: { 1) >. 
38Ill1ill8M BO.JJHOBYID ~YHKI.J,l1ID B030yw.,neHHoro COCTOHHHfl H,n;pa B npe,n;-

CT8BJI8HHH B38IDJIO,ZJ;8:0:CTBHH: ~ 
½ t I jll.l' 'tiiHf' 

'1.{f)--i~H,.l:l!f[aiolte i ~/;.{R(!J}(h(f6;)e- .t ]lo) {H) 

:: l.1!p (Z. +11.lt)f - r+ b ).to> . r = _K. ~l'tl ,,~Po /ii11-iJ,_(1-l7 
111: " h. K ' 11l. d; 111 ,,; V,u,,i.1 Sl. L • 

. . . D . ._ 

4 

~ 
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~ 
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1 

Ec.Jll1 IIO.I(CTaBUTb B BO.JJHOBYID q_JYHKI..J,li!O '.J:aCTU'IBO-'.I(llpoqttoe Bl:lp8lK8HH8 

qJOHOHlillX orrepaTOpB ( Il), TO OHa Oy.n;eT HM8Tb mm: 

r,n;e 

Y:/fJ. t~p Ii r:"M ",.:r. ft/ • t/1,) h i1.,.«J, 

~r.{I) ~ v' V h~ r f. /1) 
9.~ :J. )>HJ,:. I( • 

!3AT.YXAH.11E KOJIJIEKTMBH.b!X COCTOfilll/IW 

(1s) · 

3aTyxamrn KO.TJJJeKTHBHllX cocToH~ Y'.J:TeM c.JJe,ZJ;YIOIUI1M oOpasoM.Kosil$l

Ll,}!eHTH {r.ff) (14) ,onpe.n.e.JJHJOUJ.He BO.JJHOBYIO ~YHKI.J,l1IO '¥{I} ,y,n;oB.JJ8TBOp.HIOT 

YCJIOBUIO : f.,_ /I}= L.. (j: /I) { b1r. I <rlt/> . 
qTOOll orrpe,n;e.JJHTb ik ,.n;~cTaToqHo 3H8Tb ypaBH8HH8 .ll.BHlK8lllifl .I(Jlfl fl)o-

HOHH1IX onepaTopoB. Ilo.JJy•-11IM ypaBHeHirn .n;BHJKemrn .n;.JJH onepaTOpa bK. , B 

KOTOpOM Oy.n;eT Y'ITeHa CBfl3b C 8MII.Jll1TY.D:8MH H8KO.Tl.Jl8KTHBHllX COCTOfl~. 

OrrepaTop bt</t) B re:0:seHCieprOBCKOM npe.n,CT8BJI8lllill y.n;OB.Jl8TBOpHeT 

ypaBH8lll1JO: '7Jb (t} 
iii ~t ~ bi:./t)l--l/1) -1-l{IJb,::ld, {16) 

r,n;e H{f)- ecTh raMH.JJbTomrnH cncTeivlll, H ,BupameHHhlfi B TepMnHax 

reilsettOeproBCRIDC orrepaTopoB: 

H/t} =-1-{tft) +l-li(S,)-t /-/_dA1) + /-{,.t {R-1, ~) + H1_3 (Bi, A1) . ' {ll) 

3aMe'-l:aH,'iTO [b1e./ll,l-l1.(~,)]=-0 11 [b1e.lt),HiA1)J=-o ,saITHilleM (16) B Bn.n;e 

ra b,dt/ +-1. 1_ _ _ 1. . 
rot d, H,t(B,),ba~r1-1,dRt,Bt),b"-{i)]-it[b.,{l},H.z3(81,A-1)], (1'3) 

Y.n,oOuo B8CTH paCCMOTpeHHe !3BOJIIOI.J,.llli Cl1CT8Mll BO Bp8M8HlI B T8pMMHax 

MaTpnlJ,11 IT.'IOTHOCTU. 0IT8£8TOp MaTpHlJ,11 ITJIOTHOCTH _ J>, Cl1CT8Mll 

Y,ZJ;OBJl8TBOpH8T ypaBH8HMID: 

it~ Slt .: [I-It!/ I ft] (J.9) . 

C H8'l8JlbHhlM YCJIOBH8M St= 2 (A} p(B) P(R.) , 

r.n:e S>(A) ' (CB) 11 9(R) -onepaTopH M8TpHUb! IT.JJOTHOCTH ITO,Zl;CHCT8M A,B,R 

COOTB8TCTB8HHO. 
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Sp 9r =- Sp .Pt=- '8p 9{A) S[>J:'{B)Sp 9(R.) =- i (J,o) 
(A,8,e.) {A8it) 0 

A B p; 
~pMaJibHOe' peme1me YPSBH8Im.fl ( 19) MOJKHO HarrncaTb B Bll.ll:8: 

f, : u /1,fJ) ft. u· 1 (U.) , rao 
ec.mr BB8CTll YimTap.Hbl:0: orrepaTop I/ /l,lo): 

rt ~ u;u.i -: H/IJ u [I,,.) (J;..) 

C H8'l!8Jlh.HbIM YCJIOBli8M U / !., ,.) : i. . 

Cpe)Ulee 3Haqerme JIIOdo:0: .n;ID-!8MlfqecKO:0: rrepeMeHHo:0: CllCT8Ml1 B MOM8HT 

Bp8M8Im f 8CTh: 

<''7) >,: Sp<7>f-1- =Sp~ U/1,lo) ~t u·Yi,to):: c.u) 
( A,6,R.) (A,8,R) 0 

: ~P 11•f1t0 )--i> v/1/ol ~1 · = St>. 9>/1/9+0 , ?:>/!.,)=?>, 
, ' o (A 13,"I'?.) 

r.n;e (A.~R\~ff) -orrepaTop B rrpe.n;cTaBJieHllll re:A:seHdepra. 

CJI8,Il;OB8T8JlhHO: 

L'IJ>, "" Sp ~ ~, =- Sr ~11- J 9-t. . {V,> 
(A,B,R) (A,B,e.) 

IloJiara.FI, 'l!TO H8JI8T8IOJU88 .FinpO ,Il;BlllK8TC.fl ITO KJiaCClilI8CKOli TpaeKTOplrn 

C IIOCTO.f!HHO:0: CKOpOCTh!O V ll IIpllll,8Jih.HblM rrapaMeTpOM {, ,ll3 ypaBHe

Im.fl (19) IIOJiyqaeM: 

it i J.,.(A,&) -:: [ht , fdA,B)] 
(is) 

ht: H2_(8,) +l-l3(A,} +-H,, (Ri,Bt)+ Hn(B,,At), 

r.n;e _9.,.(A 8) =- Sp !h -MaTpllll,a IIJIOTHOCTll .n;JIH BHyTpemmx cTerreHe:0: 
I R . . 

CBOdO.n;I,I. 

Ilepe:0:.n;eM K rroJiyqeHHIO ypaBHeHH.FI ,n;JI.FI orrepaTopa bK .McrroJihSY.fl 

ypaBHerme (18),samnueM: 

Jg j beJ 9/A 8) +,i L(ll,.{B) ~ H.,.(il.,8)}, bt] 9,(A,B)]"' 

:-J ft j[he.HiiB,A)]p/A,B)j . 
IlpHHHMa.fl BO B~arme,'l!TO MaTpuua IIJIOTHOCTll B rrpocTp8HCTB8 

KOJIJieKTllBffilX rrepeMeH.Hblx (B) ~/B) = Sp ~/A.B) n (24) ,UMeeM: 
(A) 

6 

! 
1 

i,j 
I 
r,. 

! 

!: 

fl, f te 1' .f'/s) \~ {tN,la),be] +[H,,.(R,a),be]J9tca)] = (M,) 

=-!;3 f r,plb/lJ(/{111a,jrJ +a;lt)b,:!1)-Sp E{/,/ltJ o,,11J 1t1/t1J/,(fl)}t/fJ}P,,0 
Ii, ~J' IC 0\6) I'; • 

B STOM ypaBH8Hllll UCKJIIO'HIM OIIepaTOpI:1 0,r., a: .YpaBH8Im8 

,IJ;JI.fl OIIepaTopOB a i:./t) : 

.n;BlllK8 Im.fl 

ii, '/,ft!fJ:' Cli:l!JH/11-H/l){l(/I} = El( a(/IJ +-fn 6d1) (H) 

IIpl1BO.n;HT K: . . · 
-Y,:-EK /t·t~J . I -'hEc/f·J') . ,. 

Q(/1)-=- l a,.{lo}-ffe3ifth'e b,,,/1)=-,B,.tl/+()r./lJ. {.tj) 
-f• 

AHaJiorwm:o: + . .. "" t-

or. It J = i 8K It) "" O,c /1) , 
r.n;e . ·; . - t ¼E/t-i) 

Bt.ltJ·f~lt t!te-f'tE(/t-·7\dz); 8:"lt3¼!«re " ~;tr) 
· .t, . ,.. ~ £ CN) 
Oi:./t)=e-'4 £dt·-h)al(/lo) ; a;/f)-· e 'I r:/l-tolo,t/1,). (.3o) 

IlO,IJ;CT8BllM 3H8'l!8Im8 Qr;ll) ll a;11)B YP8BHerme (26): 

fs~{be~9l&).l,h,/lH:i(B) 4 H,.tCR.S)),lelftfB)] = . (31) 

" #3 {(jt ~ell// b:11) ra:111-, B,.!f) t-{O//i)+: B;t;J)bk,/1) l1trA 8)-

-~/;J 2. Sp }b~!l){a(l1J-iBr./-1J)•/t1;;o+/8;/1-))b,,_lfJ] l:,,/1/P,lAB). 
I K {.A 8,1 

B STOM ypaBH8Hllll 38BllCllMOCTb OT orrepaTOpOB H8KOJIJI8KTllB.HblX COCTO.fl-

Im:0: BXO.n;HT B t1,r./i) ll 0;/t) . qTOdI:1 OCBOdO.ll,llThC.fl OT STO:0: 38BllCllMOCTU, 

BOCIIOJib3Y8MC.fl M8TO,Il;OM,rrpe.n;JiomeH.HblM EoroJIIOdOBllM H.H.B padoTe191 , 

,IJ;JI.fl llCKJIIO'l!8Im.fl (pOHOH.HblX 8MIIJlllTy.n;.Ilpu STOM rrpe.n;rroJiaraeTC.f!,qTo rro.n;

CllCTeMa (A) H8KOJIJI8KTllB.HblX COCTO.HIDtlt H8XO.ll,llTCfl B CT8TllCTH'l!8CKOM 

paBHOB8Cllll.B UTore YP8BH8Im8 (31) IIpHHHM88T BU.n;: 

SP f le) 1 r, J 9, ~ . / -'4-E,_/1-'f) 
( 8 ) 

bt rFt J1CB) +-a L ( H..(s) tfl,dR.6)).1,el Pt.(B) = - ;f Sp,,~1 i/7 e . bK /t-'i) (31.) . - ., ( e. ) 0 • 

PaSJIOllillM &r./1-'i') B p.FI.n; B TO'l!Ke t : 
br.{H) : b,df)-1::i , ... = bK It J ( !. ~ t). (3.3) 

oueHUM'c)o/~/KaK #0 ,BBO,IJ;fl xapaKT8pHCTWI8CKO8 Bp8Mfl (Bp8M.fl peJiaK-
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C8KUIDI) YCiHB8llli.ff 'f ,IJ;Jifl bf/) . C"l!HT8.ff T »1 ( T. ~. BpeM.ff B38HMO,lleilCT

·BH.ff MHoro Melihme xapaKTepHCTH"l!ecKoro BpeMeHH) ,rrepemIDieM _rrpany10 

"1!8CTh B _ypaBHemm (32) B BH.ne: 

l i -i!t £ rt 
- ;} SP b,./1] Y,.( Pi) J d'r e · c = - <b .. >, (; Aw -tfr:) 1i 

II (I',), o ._ 
(34) 

r.ne napaMeTpH" AIJ.., H , .... 38BHCHT OT !).3 H EK. 

OKOH"1!8T8JihHO HS (32) IIOJIY'Ia8M ypaBH8Hlie ,llBIDKeHH.fl l(Jifl cpeJU{ero 

sHa"l!eHH.ff orrepaTopa 

@.. , 1 · . ) r. , , , .Y -i "iP.M -
t7>i <v.._'> + ,(IJ.._.,.AIJ( t q ~or.> .i.it Q,<.. e =-o. (3li) 

CMHCJI napaMeTpOBA W,c,. H f-:. MOlKHO YflCHHTh, ec.n:u H8IBIC8Th ypaBH8HHe 

.n;BIDK8HHfl l(Jl.ff M8T8M8TH"ll8CKOro OlKll,ll8HHfl qiyp!:,8_;KOMllOH8HTHOII8p8TOpa 

KOJieCiaHH.ff IlJIOTHOCTH,HCIIOJlh3Y.fl (IO) H (35): 

cJi " <1. [i ,t 2, . t -ii,~t) 
ala. .c:. ~k.'> -+,c,K if ~~1<.> .. {w"_tAwic.) rr./] .c::_g"'> = ~ f{,_ (wi<..1Aw ... ) e_ • 

3TO xopomo H3B8CTHO8 KJiaccnqecKOe ypaBH8HH8 .llBHlK8HHfl ,n.Jl.fl saTyxa

IO!ll,ero rapMOIDfll8CKOro OCJ.UIJL]IHTOpa, Ha KOTOpH"tt ,neklcTByeT BH8llIHHfl 

CHJia.PemeHHe ero,ecJIH rrpeHeupe'fo 38BHCHMOCThlO OT BpeMeHH rrapaMeT-· 

pOBA!JIC. H f:,HMeeT BH,ll: 

. < 0 _ ,2.J{·1' e-f"clt·'i~ i('7(-tA13-,.) /t-'J') -/(Wt; tAiJ'-){!•"r))· -ifi.tt-·t)J,.., 
_SK>·'F (, (( -t. e 01, (36) 

HaqaJibHHe YCJIOBH.fl: 
J . ' 

<.Jit.>-fo: (Ji .C.Jtr-'>),D ~o. 
IlapaMe.Tpl:1 rK. H Ai.J.c 8CTh COOTB8TCTB8HHO KO9cp1)UJ.J,H8HT 38TYX8HHfl H 

C.n;BHr '!aCTOTH 38TYX8IOIU0rO rapMOHH"1!8CKOrO OCUW'L)UiTOpa ! 

Ms ypaBH8HHH (35) noJiyqaeM BHpameHHe l(JI.fl ~ b"'-> : 
</:,"'>=--li<..e-iiie_,.~u r1.-e.-,·&r:-'i.v1tH.Je-F;./N,JJ _,,..., · _ 

_ ~ · ~r:-r:v -;r( -{JI)· (31) 
R:" Vl-tt ; W._ •At.Jic.: .Q.." 

-8 

. ,i 

~ 
Tam-IM OOpasoM, Mil orrpe,neJIHJIU 3H8'-IeHHe 11( = L&'(.> H TeM C8MHM 

EO.JlHOBYIO iilYHKI.UIIO If l f) . 

.IU11~~FE.HID1AJI1HOE CE"l!EHME BHJIETA HYKJIOHOB -HYK.TTOHll H.npa Ml'llll8lil1, HM8IO!ll}I8 HMIIY JlhC p U 9Heprmo, rrpeBHlli8IO!ll,YIO 
~ .. . ---=---::, 

I'JlYuUHY IlOT8H[UI3.TTbHO"tl HMH,T.8. :zm>f~,BHJI8T8JOT C lIMIIYJihCOM i/,.i.,o p 
Cpe)l.Hee 1rnc.no T8KlL'C HYKJIOHOB <Np> = <t/a/Gp> H8XO,llHM,38IBWH

Bl:lfl orrepaTOp 'laCTHU B BH,Ue ai = ot-;,"' &(P-PF) .. ft-;,0(P,=-P) ,Oep.H BOJI

HOBYIO qJYHKLJ.H!O B Bn,ne (15) CKO9cp:pnuneHTOM it us (37) . 

IToJiyqaeM c.JJe,ny10mee BHpmKenne ,llJIH nMIIYJihCHoro pacrrpe,neJiemrn HYKJio

HoB: 
~ ,t 

.c:: Af,., > .,, L. I ~ {f) I ~ ( PF - ( p - KI) ' 
K . 

r.ne ~It) .- ~!,L v~~:~~' l"-tlJ. 
YToCiu rro.ny'-IUTb yrJIOBoe n 9HepreTH'-I8CKoe· pacrrpe,ne.nemm ncrryrn.eHHllx 

HYl{.TTOHOB, YMHOlKUM E8pOHTHOCTb 33Hfi'l'OCTU ypOBHfi p , T. 8. <:,Jp>, Ha 9.ne-

M8HT q)33OBOro IIpOCTpclHCTBa U IIpOHHTerpnpyeM ITO 

napRMeTpy. 

Tor,na 

r.ue 

Jr -
dQc/E -

n, I') 
- ~ (J.T,t,J3 Nr>t, 

npHI.{eJI:E,HOMY 

,y-t.,.{ 1 I .t -l ~-it _.u..,_ < t-J > :: F.._, .. _ ... -~-- l-'...\( _ tr: -C.Sls;-K.v v, 2t,. -iv. 
P t: H.,mwl( (Sl. .. ·KV}t1;!- 4~} [(Sl...,-itv}'2-1r._-1.]~e ~ v (5l.l;. ) 

C.u n.r re a.. -iv )2 t r,/lJ ]- .!'.'.'.. • .o..._ -~~ -i 1}r._ :1·~ .ee. (JI..,-(.;;). 
V [r~-(.n..,-i.v):,] JKJ (_tt._·l:.v)~,r._ol. LI V 

l 1 .. - - . .t ,t - - ~ . r. .ll..,-K - ":t. ~•-- VI~ :! ] ~ -L-r.J-{ -:;Jl] I. ., - J 
R. {.Q.,;·t.v) •r~ Ai!. tr/- .. (Jl.,-i<vlf· 3 \;' 

TaKHM OCipa3OM, Mil UM88M OKOH'IaT8JlbHll8 Bilp8lK8HHH l(Jl.fl c);)opMyJI,IIO 

KOTOpl:lM MOJKHO C1UIT8Th yrJIOBU8 U 9HepreTU'I8CKU8 pacrrpe.ueJieHirn 

HYK.TTOHOE,ncrrymeHHllX U3 KO.TTJI8KTHEH1:JX COCTOHHHll C yqeTOM 38TYX8HH.fl. 
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