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. i • 

HacTOl!lllaH padoTa llOCBHmeHa 113yqeHl!IO al!aJIIITll'leCRIIX CBOliCTB II acl!MllTOTl!RII aMllJIIITY/lbl _yrrpy-

roro pacceHHIIH /lBYX 'laCTIIU. B HepeJIHTIIBIICTCKOli Teop1111 C noTeHUl!aJIOM Bl!)la 
•' •. ·OQ , ... Yl 

Vr,i • f.,cvur,> ~ (I.I) 
I"' 

y)laJIOCJ; llOJIY'lllTD/ IIPII BeCLMa OdllU!X rrpe)lll01JOllteHIIHX OTHOCIITe1ItHO £Irv)/ ITP8/lCTaB1IeH11e MaH-

)leJIJ;CTaMa/l/ 11 C llOIIOill!,IO npeodpaaonaHIIH BaTCOHa-301111epwe11:i;)la HaliTII ac~MllTOTIIKY aMll1JIITY/lbl 

pacceHHIII! 11p11 doJJtnmx aHa'leHIIHX noc11Hyca yr11,a pacceHHm/2/. B KBaHTonoll Teop1111 11011H 1rnwopMa

u1110 od aCIIMIITOTl!Ke aMl!JIIITY.l!bl pacceHHIIH Odbl'i!IO 1!3BJieKaIOT 113 COOTHOllleHllll YHl!TapHOCTII 11 __ 11p_e)!

CTaB11eHl!H MaH)!e1JtCTaMa, cnpaBe)!Rl!BOCTJ; KOTOporo AO CIIX nap He )!OKaaaHa. Ilpe)!CTaB11eH11e MaH

)!e1J!,CTa11a 11cno11:i;ayeTCH np11 STOM )!1IH AOKaaaTe1ItCTBa aHa1JIITll'lHOCTII 11apu11a1J!,HOli aMl11IIITY.l!bl pac

ceHHllll B HeKOTOpoli '!aCTII t :llJIOCKOCTII II MH ycTaHOB1IeHl!H CBH3H Mellt;zy ocodeHHOCTHMII B t
nJJOCKOCTII II ac111111TOTIIKOli a11nJJIITYAbl pacceHHIIH np11 dOJI!,llll!X aHepr11ul3/. JllIH noJiy'leHIIR ·aToro 

peay11:i;TaTa He OdH3aTeJI!,HO, O)!HaKo, nOJI!,30BaTJ;CH npe)!CTaBJieH11e11 MaH)!8Jl!,CTa11a. 1,IOllteT CJ1yti11u

CH TaK, 'lTO npe)lCTaBJieHIIH MaH)!8Jl!,CTaMa HeT, HO TeM He MeHee B HeHOTOpoli qacTI! t-nJIOCKOCTII 

napu11aJI:i;HaH aMl!JIIITY)!a aHaJIIITll'lHa, II acl!llllTOTIIRa aMllJIIITY.l!II pacceHHIIH no 1:#>3 · ( .,,, - yroir' 

pacceHHIIH B CIICTeMe ueHTpa"11Hepu1111) onpe)leJIH8TCH ocodeHHOCTHIIII rrapu11aJILHOli a11rrJ111Ty)!bl no· t 
B CBH311 C_3Tllll UeJiecoodpa3HO paapadoTaT!, 11eTO)!, n03l!OJIHIOmllli 11ayqaTr, aHaJIIITll'leCKl!e CBOliCTBa 

napu11aJIJ;HOll a11llJIIITY.l!bl II ac1111l1TOTIIHII aMl!JIIITYJ!bl pacceHHl!H no ... .,, Herrocpe)!CTBeHHO, dea 11c

rr9JI!,30BaHIIH r11rr0Te3bl o"' rrpe)!CTaBJieHIIII MaH)!eJILCTaMa. 

!tJIH STOii UeJIII Bec:i;11a YJ!OdeH MeTO)!' Olll!CaHIIH a11nJ111Ty)!bl pacceHHIIH H CBH3aHHblX COCTOHHllli 

llBYX '!aCTIIU c no11om:i;10 ypaBHeHIIH Tllna lllpe)!l!Hrepa. c ~dOdll(eHHblll KOllllJieKCHblll noTeHu11aJiol/4/ •. B 

CJiyqae pacceHHIIR deCCllllHOBblX '18CTIIU C pal!Hblllll · 11acca1111 T8KOe ypaB~eHlle 1111eeT B11i4/ :· 

(I.2) 

r)!e k~ - lll.!llYJl!,C qacTIIU B CIICTeMe neHTpa HHepu1111, CBHSaHHbln C RB8)!P8TOM llOJIHOn 8Hepr1111 

COOTHOWeHlleM 

s • 4/f'. ,,,•). (I.3) 

HHBapllaHTHYIO ·aMIIJIIITY/lY pacceHHl1H T(p,i) YAOdHO BBeCTII C llOMOJil!,fil COOTHOll!eHIIH (CM. llpllJIO~e

Hl!e) 

(I.4) 

Ilo)!CT8BHHH (I.4) B (I.2), HaXO)!l111 ypaBaeH11e )!Jill aMITJIIITY/lhl paccenH11H; 
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T(f°",rJ = V{f,t",i'J • I _!:J_ V{F,f,k')T(9J;) 
{,~.,.,,,,z k" - ,".,..io 

(I ;5) 

B-06me11 cJiy11ae V<i',¥, k1) - . BeCLlla CJIOl!tHaH \jiyHKllllfl OT p', 9•, P' I! l-'. B pa6oTefS/ 

IlOK838HO, Q)l;HaKo, '!TO IIOl!tHO IlOCTpOIITD IlOTeHUHaJibl 6oJiee npOCTOro Bll)l;a, KOTOpble IlPIIBO)l;flT K Tell 

lite CaMblll 3Ha'!eHllf!II allilJIIITY)l;bl pacceHHllfl TC/. r, "Ha 3HepreTll'!eCKOll nonepXHOCTII", ;.e. Ilpll 
' . 

P'· r• • E' - m • • Y1!11Tmlaf! peayllDT8Tbl 3TOll pa6ow, ~bl npe)l;IlOJIOJ!tHII, '!TO '!eTHble II !le'!eTHble npo-

eKl.11111 al!IlJIIITY)l;bl T t YIIOBJieTBOPHRlT ypaBHeHllf!II 

T
, [ , . . 
Ip.fl V"{1f-ii',t') + .1

3
9 V (11-i/1~t•)T•1,,D 

{{:J- ~'-12, 

rAe IlOTeHUHaJibl V' npeACTaBIIIIU B Bl!Ae: 

np11qe11x) · 

V'(,,.;,•,t•) = 

"' 

.. f .t., 11'1-.t'I 
/kt. Yrtif-iJ'' 

j .tv V'c,, t'I < co ,.. 

(I.6) 

(I.7) 

(I.8) 

M1,1 npe11noJiarae11 11aJ1ee: (a) '!TO \liYHKl.1111! u'r,, •'J , onpe11eJie!IHble 1\JIH t•~ v < oo B HeKo-
,vr· • . . . 

TOpoll o6JiaCTII ..x.. ,KOIIIlJieKCHOI! L -nJIOCKOCTI!, aHaJil!Tl!'!Hbl B 3TOII o6JiaCTII, aa l!CKJIRl'!eHllell, 110-

l!teT 6blTL, TO'!eK BeTBJieHllfl, pacnoJIOJlteHHliX Ha nemecTBeHHOI! 0011; 38.lletl!II, '!To,Kpo11e TO'!eK BeT

BJieHIIH, COOTBeTCTBYRll!ll!X nopora11 paaJil!'IHliX Heynpyr11x npoueccoB, cneKTpaJILHble WYHKl.11111 U?~k·). 
11oryT 1!116TL HeKOTOpble )l;OilOJIHl!TeJILHble TO'IKII B6TBJl6HII~, npol!CXOl!t)l;eHl!8 KOTOPHX CBH3aHo C Ha.JIii~ 

1!11611 Vf' + ,,,• B ypaBHe!ll!ll (I.6) 

npo11e11eHo Hlll!te. 

6onee no11po6Hoe 06cyl!t)l;eH11e STIIX TO'!eK BeTBJieH11H·6y11eT 

Mbl npe)l;IlOJiaraeM: ( 6) 'ITO cneKTpaJILHble \liYHRl.11111 BemecTBeHHbl Ha neKOTOPOII IIHTepBaJie IC J(," 

11ellcTBl!TeJIDHOI! OCI! t•, co11e~J1tame11 TO'!KY 11= 0 (paay11eeTca, Ha 3TOII l!HTepBaJie WYHKl.11111 

U'<•, k') He IIMeRlT TO'!eK BeTBJieHIIH)j 3TO npe11noJ10J1teH11e o6ecne'!IIBaeT BemecTBeHHOCU IlOT8Hl.111-

aJIOB B o6JiaCTII, COOTBeTCTBYRll!lell ynpyroiq pacceaHl!Rl II CBaaaHllblll COCTOHHIIHII. 

B HaCTOHmell pa6oTe 11ayqaRJTCfl aHaJIIITl!'!eCKlle CBollcTBa II ac1111nTOTl!K8 a11nJIIITYII. T", YIIOB

JJeTBOPf!Rlll\l!X ypa11HeHl!Rl (I.6) c n_oTeHL11!aJia1111 Vt , .)l;JIH KOTOpblX BblilOJIHeBbl YCJIOBIIH (I.7), (I.8) 

x) YCJIOBIIH (I.7) 11 (I.8) oaaa11aRJT, 'ITO IlOTeHUllaJI B Z -npocTpaHCTBe V '(~, k'), CBH3aliHblll C 

ui,, k') \jiop14YJIOI! (I.I)/ C TO'IHOCTLRl )10 •mcJieHHOro IIHOl!tl!TeJIH/, npe11cTa111111 B Bl!)l;e cynep-

Il03lll.11111 o6o6meHHliX noTeHUllaJIOB ~KaBa II npll ~ ~ 0 B03paCTaeT He 6ucTpee ~It 
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' 
11 npe~nonoMeHIIH (a) H (6), C aToll nenbD

0

MH uccne;icreu pemeHHH ypaBHeH11ll ivxH aunn11Ty~ napnv.-

MbHblX BonH, nony11eHHL1e 11eT0~011 <Ppe~ronbua (cu., aanp1111ep/6/), a saTe11 npm1ea1111 K H1111 npe

o6pasoBaHHe BaTcoHa~So1111eJ)q)enb~a. 

§ 2. PemeHIILJJll!BH8Hllll l!n/1 Ilfil?Yl!anbHLIX a11nn!!m .... )Am2011ol!®!ocn_B _ f.-nn~CKOCTII 

PasnoE1111 npoe1tn1111 a11IIJI1171~1,1 I! noTeHnv.an1,1 no napIU1anbHL111 Bonaalt") 

(2,I) 

(2,2) 

11,BocnonbSOBaBmllCb COOTHOm8Hll811 

(2,3) 

ner1to HallTII ypaBH8HIIH ~H napIU1anbHblX allIIJll!Ty~ ! 

(2,4) 

Hs HSB8CTHoro pasnozeHIIH 

(2,5) 

11 ~opuyn (I,7) n (2,2) nony11ae11 ~nH 'T/ npe~cTaBneH11e .. 
J;_t,(p,q,; 1<,•) • }v V.t(\11 K') o/;~•") • (2,6) ,. . 

.llxH pemeHIIH ypaBH8HIIH (2,4) nonoEIIII (B ~anbHellme11 MH onyc1tae11 SHaQKII Z) 

lleif,f') "' CflpJ f;tp,p'l'f(f'J. , (2,7) -----------
x) Sa11eT1111, '!TO 11unynbCLI p ~ ,, He neMaT Ha 8HepreTIIQ8CKOll ROB8PXHOCTII, T,e. Hll!t8K He 

CBHSaHU C E • ITepexo~ Ha SHepreTH'!eceyo noBepxHOCTb IIOZHO B~nonHHTb, nonoZHB 

/pl• If'/• /kl I 
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r,ll,e !z 

'fir> • [ p'•,.• k -f J . 
~HKUJ!H ie y,lJ,OBJleTBOpHeT ypaBHeHIIID 

fl/f,f'l = :Kefp,plt'J + (7rrJ!,fp,y,;,JReff,p') 

r,ll,e 

J<e ff,pll') • <flp) 'T,f,o.pll')'ffp'J. 

(2,8) 

(2.9) 

(2,IO) 

TaKIIII 06paso11, iJ)YHKUIIH K, 8CTI, peSOJlI,B8HTa H,ll,pa Xe II ee IIOlltHO npe,ll,CT8BIITI,. B Bll,ll,8 OTHome-

H~H ,ll,Byx pH,ll,OB l!,pe,lJ,rox1,11a/6/,- ' 

8,lJ,eCI, 

x. • 1, 

R, rp;p•J 
(V,lp,p;1•J 

. ~11'1 · 

~a•, • i ~ r~"•· x( 9•···?-) 
11.•o 11._I !i~I. /r II. 9,,., 9- • 

0,rp,p;1'1. }; !:Gfj"r, k'.. .. '/;,;:.-;:;:}, 
.x rr.••· 'l~J 
~ ?,··· 7- .Let ll.:Ke(f,,9.i,l')//, n • J,2, ... 

f(,JJ . 

PH,ll,li (2,12) 11 (2.13) CXO,ll,HTCH, 8Cl!H/?/ 

j;,..1,,1.::rt,ry.,'l,-*''/2 < 00 

BocnOJlI,30BaBmHCI, ycl!OBll811 (I.8) H aCIIIIIITOTl!qecKoll. ij)O~J.!Yl!OII ,lJ,JlH ij)yHKUl!ll Jlell:8H,lJ,pa 

Qr,,, ""'.r, r(e.,J ,._-t-t 
e ,~,~-- 2M r(t•'&) ,. 

R.et > -~ 

c2:n, 

(2.II) 

(2.13) 

(2.14) 

(2.15) 

( 2. I6) 

,· 6Cl!H k.' H8TPYAH0 ycT8HOBIITI,, qTO IIHTerpax (2.15) orpan11qen IlPH. 

np11Ha,ll,Xellt11T o6xacT~ JC' , noxyqeanoll 11s JC ~1,16paclll!aH11e11 paspesa k'- ;;, 0, Tait KSK Qt -

aHaJll!TllqecKaH /j)YBKUIIH OT ·e np11 t F -I, -2, ••• (B STIIX ToqKax OHa HlleeT .nPOCTue.nol!DCa), 

TO B CIIJIY CXO,ll,IIIIOCTII pH,lJ,OB (2.12) II (2:13) /j)yHKUllJ! lVef., 1)';.11 'l}tfP,p'; k') .SH8lll!TllqH!,I 

B HCllIYilJIOCKOCTll Re{ >-1 (sa IICKJlDqeHllell UOJlDC8 npll , e = :-I), eCJlll npll STOii. t-<:E :::tc' .• 
B STOii IlOJIYilllOCKOCTJ! flt - 11epo11opij)H8H /j)yBKUIIH OT t II IIOllteT J!lleTI, HOJlDCa TOJll,KO B HYllHX 

ij)y~KUIIII '1le ,~·, ; KaK /j)yHltllllH ,ll,BYX KOIIM8KCB!lX nepe11eHB!lX t II . "• , I!)~{,:') ~H8llHTllq: 
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iia n TOilOJIOrll'!ecKOII npollSBe):(eHIIII oelJlaCTel! R.et;, - 1 x'. 
§ 3.- CTmJS!IQ8 na2g11aJ1LHOl!_a11nJ1ll:£I~ll. CneKTQ8JILHoe_n2e~CT8BJ18Hl18_~JIH 

0, {k') 

3):(eCL llll noKal!tell, '!TO M8TO):( ~pe):(rOJILMa 8BTOll8Tll'!eCKII npl!BO):(IIT K N/:v -CTPYKType (c11., 

nanp1111ep/8I) nap!UlaJILHOll 811IlJIIITYJ1!l r, • II Hall):(ell BllpaxeHl!e fe qepea _fbe, (,t_') • Ma lj)op11YJ1 

(2.7), (2.8) 11 (2.I0)-(2.I4) CJle):(yeT, 'lTO 

r. = 1, 

O'leBl!):(HOe TOQeCTBO 

·Z 
i 

~tp,p~,t•) 

0e <*'' 

1!03BOJIH8T Clea Tpy):(a IlOJIY'lllTL COOTHOmen11e 11ew (3.2) 11 (3.3) : 

(3.I) 

(3.2) 

(3.3) 

(3.4) 

(3.5) 

(3.6) 

0TM8TIIM,, 'lTO lj)op11YJ18 (3.6) noJ1y'la_eTCH l3 pe_SYJILTaTe 'll!CTO aJ1reelpa11qeCKl!X npeoelpaaonaHllll, II_ 

):(JIH ee cnpalle):(JIIIBOCTII ):(OCT8TO'lHO CXO):(IIIIOCTII pH):(OB ~pe):(rOJILMa. 8Ta lj)op11yJ1a_aHaJ10rll'lll~ COOTBeT-

CTBY~~ellY COOTHomeHIID oelll'lHOro .A/'21 -11eTo~a. 
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Pacc110Tpllll ~ O.') B "' -nJIOCKOCTII. Ha OTpeaKe I,' r)le noTeli1111aJI He lllleeT · T<i'leK BeT-

BJl8Hllll, 113 (3.6) npl'l *' > of odoaHa'll'lll nepeceqeHlle OTpeaKa I II llOJIYllPIIMOII "'" 0 qepea 

( o, t : ) / CJI87JY'eT COOTHOfil8Hl!e . 

~ r.t'•10J - ~r.t'·••l ., 2."; ~ .Ner1:•J , r . Jc.VJ:.1..,.,,,.t ' 
0 $ I:. $. J:! 

(3.8) 

r;!le 

~ . oo r J"f~ ✓, 2, 'T(.k?, ... 9~; 
.,,,r,a,; • .4trk,t;i'J•.Aftc,.t;l1t'J • L ~1 ,':! ?i{l:;;i(*'·r!J h•• 1::9, ... P~ . 

h=O o ' /' .(3.9) 

q>yHKJ11111 JI, {t'} He ll1188T ocodeHHOCTell Ha OTpeaKe O " 1.' ;,, ": ' TaK KaK npll ~ I 9,. 
onpe)l8JIIIT8JII, si;., (t"'t.1::) B \l!opuyJie (3. 7) odpalliaeTCII. B HYJII>. 

Ilpll 

Ha 8HepreTll'18CKOII llOB8jlXHOCTII a11nJIIITY'AB ft 111188T Bl'l)I :; 

;;o•J. //1:,1:.J • ~(l') 

iq.(kl) 

0~1•-~t; OH a onpe~em1eT·c11 OTHOmeHll811 rpaHll'IHllX a Ha '18HIIII 

/, ,,,.) ,v,o•) J: ,-,,I t~" .-.,11 • --- S' i ~ 
!i),.0'+10) ,2.• 

1),, r,• -,o) 

~(kl.-,;o) - i J 
OTCll)la HaXO;!lllll COOTHOmeHl!e YHIITapHOCTII Ha OTpeaKe 0 .. 1::' < 1:: 

reo.i; - r,: r,•J. f 
---- = - ;r~ 
2" "lc'.,.mt.. //•~Jf'e: O') · 

§ ·4. AHaJIIITll'leCJ!l!8 CBoiicTBa_ ,kt: B _ ,t -llJIOCKOCTII. 

(3.IO) 

:?, (J,'J : 

(3.II) 

(3.I2) 

B npe)IU7JYl!i811 pa3)18JI8 IIU yEe OTlleTIIJIII, '!TO odpameHll8 B HYJII> 8Ha11eHaTeJiell B \l!OpMyJie (3.9) 

He npl!BO)ll!T K ll011BJI8HIUO T0'18K BeTBJl8HIIII B ffe O') • Il08TOIIY .N, (J:'-) He -IIM88T oco6eHHOC

•Tell, ecJI11 o" ,, < 1.: . Pacc11aTp11lla11 ,v, KaK \l!YHKl1llIO OT I:,/ 06oaHaq1rn ee B aT011 cJiy11ae 

.J/,().j/ HBXO)IIIII, '!TO OHS He 1111eeT oco6eHHO~Tell, ecJill I;, np1rna)IJ!eEIIT OTpeaey • J:, <" < t,. 

Ila 'wop14YJI (3.9)·, (3.4) 11 (2.6) Bll;!IHO TenepI>, '!TO npll aHaJil!Tll1!8CKOII !IPO;!IOJIE8Hllll B;!IOJII, KBKOII-

Jil!dO• KPllBOII oco6eHHOCTII ll ~rt) MoryT llOl!llJIIITl'>CH Jil!ml'> no 'AllYII npll'll!HaM: I) eCJIII IIU HBTBJI-

/) ( .t• • y• + ") Kl!Bae11c11 Ha oco6eHHOCTI, B Ur•, L), 2) eCJill ll O)IHOII 118 \l!YHK!1llll <re 2*? IlOIIBJlll-

eTCII ocodaii TO'IKa, ·KoTopyll H8Jll'>8H YCTpaHIITl'> )le(Pop1,1a1111ell'KoHTYPOB llHTerp11poll8Hllll ( 11COB!l8)18.ll

·m~·e11 ococieHHOCTII 11JI11 · Ee 11rpa111111aa11 11 ocodeHHocTL). 

PaCCMOTPllM BTopoll CJiyqall._ Q,re) 1111eeT ocodue· T01!Kll 2. -. 2 = +r; 2. = -I. C no-

8 
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MOU\LJO (2. !6} llerKo Bb!Jlem1u rrepByJO oco6yio TOil!!Y. Pa3Jlemrn · • Oe ( t•; z:•v} ' Ha. <7kJ t•f 

Mb! .TeM C8Mb1M Jl06LeMCH, qTo oco6eHHOCTII rrp11 't = 0 He 6yJleT. OrpaH11q11MCH ITOSTOMY'll3YqeH11eM 

oco6eHHOCTet! llPII ,i ~ ±r. YpaBHeHlle Jll!H oco6eHHOCT81l B 1 -llJIOCKOCTII 

·•· . : ' ' _ t + 9l,_J + V 

:ur,,,. 
(4.I)' 

IIMeeT. pememrn 

q =r/,;±;r,;, 

''" 
(4.2) 

3JleCL Bbl6op 3H8K8 nepeJl_, • V. He CBH38H C Bb160pOM,3HaKa B (4.I). 

IlyCTL k _JlBllllteTCH ,OT HYlIH l!O llyqy, l!elltameMY B nepBOM KB8JlP8HTe k.-l!l!OCKOCTII (c11.p11c. 

I). ECllll l!OBepHyTL ICOHTYPhl IIHTerp11pOB8HIIH l!O 1,,,. ', Ha, yroll 'f ' TO, l!IIHIIH oco6eHHOCTeli 

(4.2). He 6YJl8T nepeceKaTD 3TII, KOHTyphl._ IloBepHell Ha yrol! 'f ,KOH_TYPhl IIHTerp11pOB8HIIH l!O OCT8JIL .. 

Hb!M 9 , TOrJla apryMeHTbl COOTBeTCTBYIOll\~X qiyHKIU!ll ]ellt8HJlP8 6YJlYT paBHbl 

9~ + 'I} ,,. ,, e - 2u, 

(4.3) 

T8K qTo l!Pl'I O ' 'f < ~ qiyHKUllll ]eXSHJlpa 6yJlYT perym1pHb!llll. 1>yHKUIIH ' 1/✓91 + .,. m1eeT. 

OC06b18 TOq!CII TOl!LKO Ha MHIIIIOI! OCII ( ·r =+ __ Im ), T.e. llpll 'f # j lib! He IT0ll8Jl8BII II Ha ee' 

oco6eHHOCTL. B03110lltHOCTL llOBOPOTa KOHTYPOB IIHTerp11pOB8Hl!H Cl!BJlYeT 113 Toro, qTO IIHTerpal! l!O 

Jl:n'811, COeJll!HRIOll\1111 HOBb!II KOHTYP IIHTerp11poBaHllll C nepBOHaqaJILHhlM, paBeH HYlIJO. Ilp0Jl~ll8B T8!(yl0 

lite rrpoueJlYPY Jll!H & , JlBllraromerOCll rro_Jiyqa11 B OCT8JILHhlX KB8Jlp8HTax, Mb! BhlITOlIHIIII 8H8lll!Tllqec-

KOe ITPOJlOJllltBHlle ..V,(k) Ha BCIO KOMITl!BKCHYIO ):-l!JIOCKOCTD, l!CKl!JOqal! pa3pes11 l!O IIHl!IIOII OCI! 11 

paspe311 rroTeHIU1allax>. 

ToqKl! BBTBJieHl!ll Ha MHIIIIOII .· OCI! B03HIIICaJOT ITOTOMY, qTo rrp11 JlBllllteHl!II k, ITO IIHIIMOII OCI! l!IIHl!ll 

oco6eHHOCTell yrr11paeTCH B rpam1ey KOHTypa l!HTerp11pOB8HIIH ( ''rpaHl!'iH8H 11 oco6eHHOCTL): "COBITaJlaJO~ 

m11e" oco6eHHOCTII B paccMaTpllB8BMOM H8MII CJiyqae He ITOHBl!HIOTCH. Elll!XSl!Wlle TO'IKII BeTBl!BHIIH Ha 

MHllMOt! OCII :!'i 'F B03HII_K8IOT 113-38 ql]eHoB, COJleplitall\llX Q(( f '" ~). CJieiu,JOll\llB TQqKI! BeTBl!B-

Hllll ''f' ITOHBl!HIOTCH 6l!8rOJl8PH ql]eHaM, COJlBPllt8ll\llM Q ( l'•f'•"t)Q (k'•'f''"':i) 1 _II T • .zt, 
'( 2A9 'I! 2k'f · 

Sa11eT1111, qTo 'Hal111q11e MHOlltllTBl!H '//9'+m' B paCCM8TP!'fB88MIIX IIHTerpaJiax rrpl!BOJll!T It JlO-

nonHnrenbHl,(JI TO'IK811 BerBRBHHH Ha UHIIMOn ?CII. HarrpH11ep, BllpWEeH11e, co~epxamee 

( ,'--r'~~) Q (''·1'. ~) <?e .u, e . 1"r · 

x) ECllll l!OTBHU118ll onpeJlel!eB B KOH8'1HOI! '18CTII IIJIOCKOCTII, TO Mbl CMORBM BUITOl!HIITL aHalIIITHqec

KOe rrpOJlOJllltBHlle Ha STY qacTL. 
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II panHoe BTOPOIIY np116n11EeHHIO EopHa 'AX!! BllllXHTY;lll,I ft , HMeeT 'A0IlOXHIITeXLHU8 TO'lKII neTBXe

HHll -:!:i(m+/'} II 'AP,x) • B BTOM JIPOlll8 ncero y6e'AIITLCll, np1111eHIIB on11caHHYIO npo[<8'AYPY B cxy11ae 

'f •. j (c11,p11c.2). 06XO'All TO'IKY I:,= 0 11 'ABl!ral!CL 'AaXLme no MHIIMOII 0011, MU ym1paeMCll B 

oco6y10 TOl!JtY nO'AIIHTerpaxLHOro BUpal!tBHllll .... , STII 'AOnOXHIIT8XLHll8 oco6eHHOCTII He 1114810T ql11a11-

_'18CKoro CMUCXa H H8 'AOXEHU CO'A8Pl!t8TLCll B a11nnHTY'A8 fe , no-Bll'AIIIIOIIY, OHi! KOllll8HCIIPYIOTCH 

COOTB8TCTBYIOlllllllll oco6eHHOCTl!IIII B nOT8H[<IIM8 / CM, § I, npe'AnOXOEeHlie (a) j Ko11neHCa[<llll IIOE8T 

npOIICXO'AIITL 8BTOM8Tl!118CKII np11 nocTpOeHHI! noTeHIUiana Bl!'A8 (I,7) no aa'AaHHOI! allllXl!TY'A8 Ha Mac• 

conoll nonepXHOCTII/S/, nepel!.ne11 K nOCTPOBHIIIO IlP8'ACT8BX8Hllll 'AX!I , ~ r••J , Y'A06Horo Ml! l!C

cne'AOB8Hll!I aCIIMnTOTHKII no (. 

3aM8Tl!II, l!TO B •• -nxoCKOCTI! WYHK!lll!I 
A',o:a) 

,M.~o•J • k~'"' He l!MeeT TO'lKII B8TBX8Hllll 

np11 t£ = o. JlellcTn11TenLilo, oco6eHJiocu npl! Jc'= o, co'AepxalllaHcH n WHK!lllHX Qe ,. HBHo 

Bll,lt8X8Ha MHOJ!tllT8X811 k ,rt.') . , noHBX8Hll8 lite TO'IKI! B8TBX8Hllll KOpHenoro T11na np11 nepeXO'A8 OT 

, .lleO:J 
k -nxoCKOCTII K k -nxoCKOCTII npe'AOTBpamaeTCll l!Hnap11aHTHOCUIO qlyHKlll!II 1,•lr,,) npll aa11e-

He lHa-k. 

§ s. !m11:i:1111ecK11e CBOIICTBa_ <11., B J; -nMCKOCTll,_llHK!lllll ilocra 

8a11eT1111, l!TO aHaMeHaTenL ~f MOlltHO npe'ACTBBIITL B Bll'A8 ! 

~a•J = ~ _I!_ .Al. tt'J + <P, a'J t l."l(i!:.-
(-,. e.t,ut J'+,,,1. t t , (5,I) 

r'AB 4:>ert•J He 1111eeT TOl!Kli' B8TBX8Hllll np11 "' = o, HO 111188T xenull pa ape a (- "" , - 1:v'" ), 
T8K 11TO CK8110K cp<!' (,1-•) Ha BTOII paapeae KOllneHCllpyeT CKa1IOK .IL,:°'" 1 II B. SZ>., (,1-1.) BTOrO 

paapeaa H8T, .l{Jil! 'AOKaaaTeXLCTBa npe'ACTaBX8Hllll (S.I) OilP8'A8XIIM B k'-nxocKOCTII WYHK[<l!IO 

{,t-i.~• TaK, 11TO ~Ha npllHIIMaeT nonol!tllTBXLHUe 3Ha118Hll!I Ha aepXHIIX 6eperax paapeaoi (- 0o, 

-. ,,,, ) II (O, + "" ) II OTPIII<aTeXLHUB 8Ha11eHHll Ha HlllltHIIX 6eperax BTIIX paapeaon, 11 nu6epe11 TY 

neTn WYHKn1111 fk•l , ;llJIH KOTopoll u,1 .i' = O np11 i 2
.;, o, Tor'Aa np11pameH11e qlyaKiu111 fl, <•'l 

np11 06XO'A8 TO'IKII k2 = 0 B noXOJ!tllT8XLHOII HanpanneHllll connaMeT co cKal!KOII 'J)t (ll-') .. , BU'IIIC

XBHHUII ITO 4JOPIIYX8 (3,8), 

.ll!Ill OilP8'A8X8Hllll qlyHK[<III! 'i?le (k'} B J-, -rrmiCKOCTII/ 0603Ha111!11 ee B 8TOl4 cxyqae ~(k}/ 

CKJI81111 'ABa 8K8811IlXllP8 1.1 -rrxocKOCTI! 0 paapeao11 Ha OTpeaxe O" ,z < k, Z , rrp1111e11 'Ha BTOPOII 

,1IIICTe BU6epe11 Taey10 B8TBL ll>,.a•) 1 11T06U 8HB118Hll8 ~, a•) Ha nepXHell 6epery paapeaa 

COBila'AMO co 3Ha118HH811 ~(r,") Ha HIIEH8M 6epery ·paapeaa nepnoro XIICTa, KOTOpoe paBHO 

x) STH oco6eHHOCTI! pacc11aTpl!BMHCL O.H.3aBLl!XOBUII I! M.K.IlOXIIBSHOBUII, 
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noaTOJJY Ha BTOpOM J!IICTe 11!,1 :ztOJilltH!l onpe;zteJilITL ·. 

f/=Z I 'll,"'M. ~fl'} - .?,l;(J// v,T,";;;i .A1,r1c ) . . (5.3) 

np11 IICllOJILaoBaljHOil H8MII npoue;ztype CKJI81!B8Hllfl llJIOCKOCTel! l:l aHa'l8Hlll! ~-(k'} Ha nepBOM 

l!IICTe kt onpe~ellf!IOT SHa'leHllfl !1{,(k) B B6pXHell llOJ!Ylll!OCKOCTII J;; ' a aHa'18Hllfl qi.,. a•) Ha 

BTopou JI11cTe - aHa'leHII!! 'iJ~(kJ :e HlllltHell noJiynJIOcKocT11 J;, • 113 (5.3) cJie;zcy"eT, '!TO 0tr,:J 
m.1eeT :zt0ll0JIHIIT8l!l>H!ll! paapea (-. ~, - '7/ ), T8K KaK B 'ib;1 

CKa'!OK .Alt Ha STOii paapeae HI!-. 

'1811 He KOMlleHCllpyeTCfl, TaKIIM oe5paaou, - <:11,,0) IIM68T COOTBeTCTBYIOl!llll! paapea (- • 1 ' - , _ ).. 
Ila wopJJYJI (5,I) 11 (5.3) nony'l1111: 

o,: A:< I:, . (5.4) 

OTCIO:zta CJie;ztyeT, '!To np11 Heciem,cc R TO'lKa · J:, = 0 ecn TO'lrm' BeTBJien11H WJHKUIIII <;7)" f.t) 11 HYllt-

HO C,t8Jl8TL paapea Ha OTpeaKe O ~ A: < 1c, • Ila WOPMYJ!ll (5.4) Bll;ltH
0

0, '!TO STOT :ztOllOJIHIIT8JILHhlll 

paapea IIMeeT 'll!CTO Kl!He~aTll'leCKYIO llPIIPO:ztY, llOCKOJil>KY ocoC5eHHOCTl> llpll 

B t -llJIOCKOCTII paBeHCTBO (5,3) ;ztaeT_COOTHomeHl!e 

.t = 0 Bhl;zteJieHa HBHO. 

ae., 
'.()f(ke"} - li),,rt) ~ . - .21 1; {j.~ .IUt(k) 

K +nrz (5.5) 

noaTOJJY 8MllJIIITY:ztY .few B k-llJIOCKOCTII MOlltHO.npe:ztcTaBIIT:E, B Bll:zte/ cp. C (3.II) / 

(5,6) 

Via ~OPMYJlu (5.6) cJie;n;yeT, tiTO (J)yHKnMM 'lJetA:J,, ~(.tel•) llpe;n;cTa:e.1IflIOT co6oit o6oc5memrn 11a-

:eecTH!lX WYHKUllll ~OCTa/IO/. qepea STII WYHKUIIII $ -MaTpllua BllpalltaeTCH COOTHOW8Hll8M 

(5.7) 
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§ 6, Ac11MnTOTHKa_aMnJill!:£~U_£8CC8RHIIR_n£H t - 00 

ft np11 ill -, "" Y:ztOOHO npe;ztBap11TeJib• ltl!R onpe;zteJieHIIR ac11MnTOTIIKII allllJIIITY:ztU pacceRHIIR 

HO npeo6pa80B8Tb BUP8Jl[8Hll8 (3,IO) ~R J/e TaK, qTo6u 

6oJiee npocTO, ]T)i~ 8Toro BOCilOJibSyeMCR COOTHomeH11e1119/ 

88BIICIIMOCTb OT ( BXO:z(IIJl8 B08110l!HO 

otr,,, Qtr•,J= /;; ~ ' 
~• y Ktlni,1,,i!) (6,I) 

r,1e 
~.,. =- i!, ~.a. + ✓ ~,' ~, ✓ 2;: -f' 

Kf~,.~
1
i) =i!/+i:~i:,.-2~,~.ti - i. 

IlpllM8HRR nocJie;ztOB8T8JlbHO WOPMYJIY (6,I); IIOlKIIO npeo6pa80B8Tb npol!JBe;zteHll8 Jirodoro ql!CJia WYHK

IIHli JleJl[aH;ztpa B IIHTerpaJI OT O:z(HOli WYHKIIIIII Jl8J1[8H;ztpa, O:z(H8KO noJiyqarom11ecR BUpallteHl!R ]IOBOJ!b!IO 

rpoM08]1KII, 11 MU He 6y,1el1 IIX 8]1eCb npHBO]IIITb, CoriiacHO wopuyJie (3.10), 

.lfet.t•). f,<•'/~r,•), (6,2) 

r,1e ,;1/tr,'J , np11 I'< 0 11ueeT TOqKII B8TBJl8HIIR TOJlbKO B TOIi CJiyqae, eCJil'I llOT8Hi1118JI 1111eeT B 

8TOli 06JiaCTII ooo6ue TOqKII, Ilpeo6paayR onpe,1eJIIIT8JIII B WOPMYJI8 (3,IO) IIJIII lite npocTo,11Tep11pyR 

ypaBH8Hlle (2.9), MOlltHO HaliTII 6opHOBCK08 pa3JIOllt8Hlle ~R fe ; 

ft<,'J f.,,u,.,,•Jf¼(t • if;) + 

I"' 

_ _ - .4 (''•1'•>;)9, (t.t.1 1•".,) 
+ J.r~ f ,1,,,, 1Jrv..1'}(Jr~.,•J J.r, Qr,•-r'I ~ ,1,, 'f ~ 
/'2. I"' O J fllf . 

(6,3) 

]T)iR ynpomeHl!R san11c11 paCCMOTPIIM CJiyqali //l•,t'J • url'Jlt••r'J , Ilpeo6pasye11 BTopoli 

IIHTerpaJI B WOpMyJie (6,3) C llOMOll(bD COOTHOW8Hllfl (6,!) 

r:zte 

[ ( t~'Jtl' 
Qt J;y J 

i!., 
l'•r'•;r,• 

!lk9 

f .t1 
G/et•I 

✓Kl~,l, l) ;,• 

i!.,.: - i . 
(6,4) 

BunOJillllB aaMeey nepeMeHHOli i = I + .i? II nepecTaBIIB nopR]IOl( IIHTerp11pOB8HIIR no 9 II ,, ' 

uaij:ztell llOCJie HeCJIOlltHUX npeb6pa80B8HHli 
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r11e 1: M O11pe,11eJif!IOTCil 113 ypaBHSHll!I 

r,•. o: •J"•l 
' - 4k' r: 

.(6.5) 

(6,6) 

HHTerpaJI rlO 91 
B (6,5) MOllCHO Bllpa311TI, qepe3 oJIJil!llTl!'leCKl!e q\yHKlll!II, Mu, O~HaKO1 He 6y)1eM sa

Hl!MaTI>Cll )1eTaJII>HllMII l!CCJIC}1OBaHl!f!Ml! OOpHOBCKOro Pfl11a, a Cq\OPMYJillpyeM O6m11n pesyJII>TaT. MollCHO 

!IOKasan, '!TO. g\yHKllllll .Ne _r,'J rrpe,11cTaB11Ma B Bl!}1e: 

(6.7) 

r11e 

(6,8) 

3aMeTIIM, '!TO CXO,1111MOCTI, Pll~a B qJOPMYJie ( 6. 7) ooecrre'll!BaeTC!I MHOlltl!TeJieM ~ c,') , HOTOpllll 

o6pall!a8TC!I B HyJII, B TeX TOl!HaX, r11e aM!IJIIITY/1a fe {t') l!MeeT !IOJIIOCa II r11e ee OopHOBCHOe 

pa3JIOllCeHl!e (6,3) paCXO,111!TCfl, 

113 11pe,11cTaBJieHl!fl (6. 7) Bll)IHO, '!TO acl!MllTOTl!Ha ,At onpe,11eJI!leTCfl 11OBe,11eHlleM 6'e 11 £11 

ACIIM!ITOTl!Ha ~ l!MeeT Bll/1 (CM,, Harrp1111ep/II/) ; 

(6,9) 

r 
113 qJOPMYJI (3,3), (3,4), (2.6) II (6,8), l!C!IOJII,3Yll npe,11noJIOllCeH11e (I.8), HaXO,111111 CJ1e,11y10111YIO 

· ac1111rrToT11l!eceyro oueHJtY /1Jifl 'ile (cnpaBeMIIBYl'.I np11 ll,f>-I/2) ·: 

r11e 

r ,-,~ c~ (/, ~-• ✓r, K { 9,··· 9~) 
~ rt'J 1ti:. .. f,; "' ft •ti/',;; F· p(l,~1,·1 r, ··· 7• ' 

re,:- - «.-,({+!,)! 
.t,tllv11<«,. e 

,,: • r! • r• 
iy,'I~ 

I3 

(6.10) 

(6.12) 



11 C - HeKO_Topaf! noCTOf!HHaf!. ,/{Jrf! llhlllO;na ( 6.IO) lIOCTaTO'IHO ·ll llbtpallteH11e lillfl ~e no;ncTalll!TI, 

ac11MnTOTll'leceyro ~OPMYJIY (6,9) 11, nepett;na OT nepeMeHHh!X v K nepeMeHHh!M "'-, llhlnOJIHIITI, o;n

HO IIHTerp11pollaH11e no 'laCTRM, Cxo;nllMOCTI, IIHTerpaJIOB no f ll (6.IO) npoBepHeTCH des Tpy;na. 

Ila ac11MnTOTll'l8CKOM oueHKI! (6,IO) cne;nyeT, '!TO 

~ o'J - f 
l Ill• .. 

M ,,_ ½! • (6.13) 

llccJie;nyeM Tenepi, 8CIIMilTOTII_KY /;a'/ np11 paaJIH'IHh!X 3Ha'leHIIHX k_', 11a (6.12) CJie;nyeT, 

'ITO 3T8 aCl1MriTOTl1K8. oipe;nellf!8TCH noBe;neHl!eM K( , ,/{Jrf! onpe;nel!eHl!fl 8O11,MIITOTIIKII Hf np11 

tt( ... 00 no;ncTallllM B ~OPMYJIY (6. 7) ac11MnTOTll'l8CKyI/ouemty ( 6. 9) II llh!IlOJIHIIM OlIHO IIHTerp11poBa-

Hlle no 'l8OTf!M, nepeM;nH npe;n:aap11T6JII,HO OT nepeMeHHOll l'!HTerpl'lpOllaHl!fl V K nepeMeHHOM c< , B 

peaylII>TaTe HaXOlillM, '!TO 

e-".:\ 
,He (k'} =:,, CO'} · -,;; 

/(/•.. ~ 

r;ne 

""'~ . f + 
;,' 

it' 
i,l'+½, 

IIOJIOlltl'lM 

~ ,r ;\, + i),t. 
• /~/ e '," 

_,, ~ t·<-,; 

II 

c(. & o(.f + '°'t, ol, ::-- 0 
- ;; < o(.t < r, 

C noMO~I,ID TOlltlI6CTll8 

ci.,()(. • oh«, C,#doll -t l $'itol.1 b'.,ol.t, 

t. 't. "j. 

~ (.,. iii. er.,~lt..'- - l :;,. $-il<fO'fjJ:'-

HeTpy;nHO H8MTI!; '!TO; 

eClll! 0 < k~ < + "" , TO °'• • 0. O<oL,,<+-oO 

ecn11 kk' > o 0, TO - A<«.,, < o 

8Clll'l ]..k' < 0 0 1 TO 0 <o(z.. < Ti,. ~, > 0 , 

(6.14) 

(6.15) 

(6.17) 

(6.18) 

(6.19) 

(6,20a) 

(6,206) 

(6.20Bj 

ecJ111 - t/< k'< o 11 1c• nelltl!T Ha BepXHeM depery paapeaa (- .., , O), 

,TO 0(,: • - ;; , «, ';,, 0 (6.20r) 

8Cllll k. - Ha HlllltHeM depery' TO o< •• :;;, "'· > 0 
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,· a 1c' nelltiiT Ha l!epxue11 6epery paapeaa (- "°, O), TO 

- • < «, <D, ~,. 0 ' eCJIII *' - Ha Hlllme11 6epery I TO 
0 <«., <i, Cl(; 11: o. 

(6.2011) 

Ilo1tcTaBJillll (6.I7) H (6.IB) B (6.I4), HaA11e11 aCHIIIITOTHKY 

npll /!/ ➔ 00 B pa3JiffqHWC: o6JI8CTl!X H3lleHeHHl! 1c t : 

He <r' JI H1 cne1toBaTen:r.Ho, ftt~J / 

np11 1c'> 0 (6.2Ia) 

(6.2I6,B) 

·¾ ,bt-«, ... f .. ,,, .. .,,J 
f/t') II/•., f t 

fr 
o-¾ ,er«,., .. ,; 

r,•J --.. , e 
r /t/~ 00 

np11 

• 

DPH 

np11 

J,,,t,l ~ 0 

(6.2Ir) 
- ~z< A-.i < o, 

~t>d~lr,t<.-~ (6.2I1t) 

0TM8TIIII, qTo 06JiaCTII 8KCDOHeHu11aJI:r.Horo y6!,IB8Hllll 11 8KCDOHeH~8Jl:r.Horo B03paCT8Hlll! allDJIIITYltli 

ft B l-nnocKOCT11 DT1teJil!IOTCll 11pyr oT • 11pyra npH110A ~ I" = ~ • Ha Be111ecTBeHHoA 

CCII ft y6,1BaeT, K8K r¾ e. , .. , , eCJIII TOJIHO Ir t He JielltllT Ha paapeae (- ""' 1 - 'i/ ). 
B nocne11He11 cnyqae fe Ha Be111eCTB8HHOA CCII OCUIIJIJillpyeT, a B BepxHeA nonyMOCHOCTII y6uBaeT, 

ecn11 e uaxo1111TCl! Ha BepxHe11 6epery paapeaa, H BoapacTaeT, ecn11 lc:t- ua HlllltHe_l4 6epery paa

peaa. Ilpll JII06WC: le' a11nJIIITY1ta 'k (k') He 1I0:!8T BOapaCTaT:r. Ha IIHIIIIOA CCII e 6ucTpee, qe11 
e-'1 e ;;/],.!/. 

§ _7. !II2eo6yaaoBaH11e BaTcoua-8011M!!W6Jl:r.~a£_AH8Jil!TllqHOCT:r. 11 8CIIIIIITOTl!Ka_a11nn11n~u 
Y!!!lill!!!!lU!Q..!!eJleJ!a!!!!Ql!!LJ!WI-IJ!~QI 

/J,Jlll pa60T!I C npeo6paaoB8Hl!ell BaTCOHa-801111ep,pen11a H811 DOHa1t06l!TCl! iieHOTOpue aCl!IIDTOTll
"'e (ii) 

qecK11e oueuK11 ,pyuKu1111 u.,e np11 Jlf .... 00 • nonara11 

(7.I) 

MU BOCDOJI:r.3ye11c11 113B8CTHQij aCl!llllTOTHqecKoA oueuxott (011., Hanp1111ep,/II/) 

/Je(olrS) ·~r t>l(S,,.,f·S,""4--7i'ts;.'f/) ,;i 1>/(•S,..,'f+Szfi><r/- -•fU.,'f'l)J -----e e +e e ,J 
i; •• e re, ... (7.2) 
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1,13 3TOI! o<liuell ,j,opMyllbl HeTpy;nuo ual!TII 1 '!TO: 

ecJ111 ·-r< ~ < I, To j, = 0.11 

PC, .. , 
s.-•• t 

l ·Yi e .,w,,,.,t,/(,; - ~.) 

m~ .. 

ECJIII I < f < 00 1 TO 1 a= 0 11 ea IIHIIIIOI! CC\{ . ~ l t • :t j ) 

~ ~ e·'i e -lt/,;-
i;.,t ],.f~ 00 

ECJIII • ""~ i! < I, TO '.I,• "ii >t ~~-
1 
... : ea IIHIIIIOit CCII OC[lllllllllpyeT np11 1,,,l 

ECJIII i! He npl!Ha;!lllelltllT paapeay (- 00 1 .:r) 1 TO ea IIHIIIIOI!. CCII )\ 

Pe1i1 { -~ -1>11,. h I) 
-- <I' e , $;,,t -,,.,e~~ 

(7 ,3a) · 

( 7 .36) 

(7,3B) ' 

(7,3r) 

Ilepell;neM TenepL OT pH;na (2.I) K IIHTerpaJI1 BaTCOHa-301111ep,j,eJIL;zta no KOHTYPY 

Tb1BaIDIU8MY nOJ!OlltllT8J!LffYID nollyOcL f -IIJIOCKOCTII (ell, p11c. 3): 

C, 1 OXBa-

t J I f f'e(-e,.,)) 
Tft,u.3 • --:-,; ltr.tt,f){,rc•) ---

. 4,t C' . e S;.,e , 
(7.4) 

Ilp11 ·-I <e.,,J < I II l'>o CXO)\IIMOCTL 3Toro IIHTerpaJia CJie;zzyeT·ll3 (6.2Ia) 11 (7.3a). 

IloJIL3YHCL ;ztOK83aHHOI! B § 2 11epo11op,j,HOCTbID aMnJIIITY:ztbl fe B t-lIJIOCKOCTII, MOltHO·, ;zta-

Jiee, 11e,j,op1111poB8TL KOHTYP c, II KOHTYP 

·tr 4
1 ;,oo P. • j) 

I I ,, .., T(,:..,JJ. H' d[(.t{+llfeo') ~ 

- ~.,.~ -•-

C 2 B)!OJ!:E, JIIIHIIII 

+ L "(k'-) 

. ,· 

R,.{, = -!/2 (CM,pl!C,3}: 

Po(,,,,.._Jt- ~JJ 

1,-..uoe,.rir'-) 
(7.5) 

r11e c,(,t,') - noJIOllt8Hl!e noJIIDCOB Jr BHYTPII ICOHTypa c, . 1,13 ,j,opMyll (6.2Ia) 11 (7,3a) np11 

-I < ,.,y. < I, k 1 .>0 CJie;zzyeT, '!TO 1/JHTerpaJI no c5eci;oHe'lHO <lOJILWOil noJiyOKPYlltHOCTII paBeH HYJIID, 

Ilpe;ncTaBJieHlle (7.4) noaBOJIHeT,Bb!IlOJIHIITL aHaJ111T11qecKoe npo;ztOJ!llt8Hlle a11nJIIITY:ztbl Ha KOllnJieKc-

Hble 3Ha'leHIIH c.,J nocKOJILKY f'e ,. u.3).:. aHal!IITll'leCKaH ,j,yHIC[IIIH B ICOMilJieKCHOit Ill!OCKOCTII 

t:.1J. C paape30M (!, + oo) II npll t' > 0 IIHTerpaJI_ B (7,5) CXO)!IITCH/ B CIIJIY (6,2!a) II 

(7.3r)/, TO ,j,OpMyJia (7.2) IlOKi13b!BaeT, 'ITO np11 k', 0 a11nJI11Ty;na Tfk~ -~1· 3H3J!IITll!jH3 B 

KOMnJieKCHOll IlJIOCKOCTII u,' C paapeaoM ( < ,.,,., < "" 

MolltHO noKa3aTL, '!TO paapea B nJIOCICOCTII u,' B ;ne"CTBIIT8J!LHOCTII H3'lllH3eTCH He OT I, 

a OT ( • p' ( J' > o) , 'JTO<lbl yc5e;ztllT.LCH B 3TOM, 33MeT1111, 'ITO 3Cl!MnTOTIIQeCK3H 0[18HKa 

(6.2Ia)-06ecne1111BaeT CXO)!IIMOCTL PH:zta (2.I) B 3JinMnce c IlOJIYOCHMII f+ f];: 11 /(r•R$}'-f 
np11'1eM <iOJII,Ill3f! noJIYOCL 1 + .!.: pacnoJIOllte!la Ha Ben\eCTBeHHOtl CCII nJIOCKOCTII u-,) . , 

it 
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TaKIIII 06paa011, np11 ·-·k 1 :> 0 PHIi (2~1) onpe11eJIHeT 8H8JIIITll'leceyIO B YK888HHOM SJIJIIIDCe ljJyHKUIIIO; 

TaK K8K Ha BenteCTBeHHOil OCII BMilJillTY/18 fr y6blB8eT 
1
K8K f -~.._ e· f-,, (CII, KOHeU npe]1bl-

)(Yll\ero paa11eJia), TO np11 JII06011 t• , He np11Ha)(Jlellt8nte11 paapeay (- , - ~• ), cynteCTByeT SJI-

Jil!nc B DJIOCKOCTI! ,..,/1 1 c_o11epl!tall\llil OTpeaoK - f < ,.,3 < L , T8KOll, 'ITO PHIi (2.I) CXO· 

)1l!TCH I eCJill c,,, npl!HS)(Jlelltl!T STOJIY SJIJil!IlCY, 

PaccMOTPllll npe]1CT8BJieHlle (7,5) npll 1<· u,J < 00 • CorJISCHO (7.36) II (6.21),1rnTerpaJI 

B (7,5) CX0)1l!TCH np11 JII06blX k1 
1 T8K '!TO STl!II npe11CT8BJieH11e11 y1106HO BOCilOJIL30B8TLCH )1Jlll on-

pe11eJieHllll acmmTOTl!KII 8MDJIIITY/1bl .7 r,: ~' I np11 ,..,, - • "° , ltJIH l!CCJie)10B8Hl!H ac1111nTo-

TIIKII npll ,,,.., - oo npe]1CT8BJI8Hlle (7 ;·5) Henp11ro11ao, T8K K8K B IIHTepilaJie - oo • u,,,) < - I 

llHTerpaJI B (7,5) pacX0)111TCll npll BCex k
1 

(aa' IICKJIIO'leHl!eM, MOllteT 6uu, t'>O) II Mil DOSTOMY 
• I 

pacCMOTPIIM 11011111jJ11u11pOB8HHOe npe)1CT8BJI8Hlle BaTCOHa-30MMepcjieJIL)1al2/ . 

(7.6) 

liHTerpaJI (7.6) CX0)111TCll no Tell lite npll'll!Hall, '!TO II llHTerpaJI (7,4). 0)1H8KO TenepL H8JIL8ll 11e

ljJop11l!pOllOTL KORTYP IIHTerp11pOB8Hllll c, B KOHTYP c~ np11 t•? o, -I<,.,, < I, T8K K8K STO• 

11Y MemaeT 8KCDOR8HUll8JILHblll pOCT (!" ... t B BepXRell DOJIYDllOCKOCTll t , KaK CJI8)1yeT 113 (7,3a) 

11 (6.20a), IIOlltHO 11eljJopM!!pOB8TL KOHTYP c, B KOHTYP c~ , COCTOllll\l!ll 113 /IBYX JIY'lell: V• f. 

11 ,; , • ~ , r11e fJ 'I.• ,;,·, (c11,p11~.3), 

Ilycu TenepL - t;/< ,, < o (Y..1 1 .. 0) 11 -I< ...,1 < .I. Tor11a, corJiacRo {6,2Ia) 11 (7,3a), 

KORTYP l!HTerp11poB8Hlli! c, IIOlltHO 11eljJop1111poBaTL B c, 1 DOJIY'll!B npe]1CT8BJI8Hlle . 

. L 1. r,•1e · """, 

' 
(7,7) 

Ra (6.20), (6.21) II (7.36) CJie)1yeT, '!TO np11 I< u-,9 < 00 IIHTerpSJI B ij)opll3'JI8 (7.7) CX0)1l!TCH, 

BCJIII J,.!' ;, oX), 

lia'BeCTHble paccyllt)1eR11i2/ ll03BOJll!IOT H8llT!! 8CIIIIDTOTIIKY 8Mlllll!TYl1 np11 

4,J ~ • 00 11 uo:J - • 00 uano11H1111, 'ITO Bee npoBe11eHHoe Bblllle pacc110Tpeu11e OTHOCl!JIOCL K 

tieTHblll II He'leTHblll npoeKUIIHII 8MDJIIITY/1bl paccel!Hllll 7 ) ! 
,:l'r1,•~,, ~ t;t1:'J 2•:. rto1~+Jz} r-~,Joi.:,.(1:'-> 

~..... ff r( «! .., 'J s.,,-.°'; '"'1. , 

r•o:,,,JJ "" f~<k'-J 
0,3◄+-

' "':t 11') 
(o-,3/ m 

$.',,;fot!l.t~ 

(7.9) 

x) B CJiyqae J..t• < 0 IIOlltHO DOJIY'IIITL 8H8JIOrll'lHbl0 peayJILTBTbl. 0)1H8KO )(Jill nony'leHllH ljJ1131111eCKIIX 

CJI8)1CTBl!ll )10CT8TO'lHO pacCMOTpeTL aHa'leHllll f' B BepxHel! nonynJIOCKOCTII, 
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8;11ec1> "':. ( t., - noJIOl!eHl!e HpallHIIX npaBIIX HOJIIOCOB COOTBeTCTBYDlllllX alfflJIIITY/1 f: B 

MOCKOCTII, 

Y'll!Tlll!all, qTQ nonHall a11nn11Ty;11a T CB!l38H8 C 81fflJIIITY/181111 T' COOTHOmeH11e11113/ 

T(i~,.,iJ- i/r'rt:,..,, • T"O!~"' + 7•0:--, - T
0

{k!--n], 

Hall;11e11113 (7,8} II (7.9} 8CIIMnTOTIIKY 

• .,. 2«!rro1;+t) 1 +e-:,.•":. o1• .. 2•:. r(o1;,. ... ~J 1 ~;;c1;, -
T(l,mJ)"' l,.,tt'){if'{. ,·-.---.-(,,,,,J) .. ,(r,'J r( - -~(;,._,.,)""' w .. ~- '2 «,.,4-, 1;.,,,o1.., {i rL .. +1} 1-h,,., 

Pacc11aTpl!B8ll 8MnJIIITY/IY T KSK ~YHK!lll!O OT 

t • -21.•r, .... ,, 

IIJIII OT 

". -:U'(f.,. ,..,,) • 

t-

(7.10) 

(7,II) 

(7.12) 

(7.13} 

lll,I J,10][811 HSIITII ee aCIIMnTOTIIKY np11 -/: ➔·- llllll U ➔ • "° , T,e. np11 60JII>m11x 8Hepr1111x B t -
H8!18Jie II U -KSHane peSKIIII~ ,cooueTCTBeHHO (cu. TSK"Jl.el14/) . 

T(l:,,,,,J 1 
% t!-lS« 

t"' 
:t-- J,.,;a, ' (7.14} 

T(t:e,,J/ 
I :t e-iiioi 

~ ---- u«. 
<l ➔ OO J;,,ii,t (7.15} · 

IT0;11qepKHe11, qTo )lllll BUBO)la BllPSEeHIIII (7.14) 11 (7.15} ;IIOCT8TO~O, qTo6u: (I) noTeH!1118-

llll V1
' npe;11cT8BIIIIUB B Bll)le (I.7}, cymecTBOBaJIII TOJII>HO B H8KOTOpoll o6JI8CTII .JC' co;11epl!a-

mell OTP830)t J BemecTB8HHOII CCII A:•-nnOCKOCTII, II qTQ(SU (2) )Ill!! Cil8HTP8JII>HIIX ~YHK!11111 v" 
BllHOJIHHJIOCI> Y~JIOBIIB (I,8}. KaK noHaaaHO B pa6oTef5/ ,' n~e;IICTaBJieHlle (I, 7) IIPH J,!aJIIIX le I IIOEHO 

lioKaaan y no11on10 Teop1111 B·oauymea111i B KBaHTOBOII Teop1111 HOJl!I, CXO)IIIMOCTI> IIHTerpaJia (I. 7) II 

YCJIOBlle (I,8) !IBJlll!OTCll, O)IH8KO, )IOHOJIHIITBJII>Hl,11111 npe;11noJIOE8Hll!lllll, H BCJIII BTII npe)IIIOJIQll[BHH!I 

He BllnOJIHll!OTCll, TO 8CIIMnTOTIIK8 a11nJ111Ty;11u np11 

m11llc11 OT (7.8} 11 (7,!2}. 

I8 

f. ➔ 00 IIJIII U. ~ oo 110llt8T HMBTI> BIi/i, 0TJill'l8Xl-



§ 8. 8aKJIIO'l0Hlle. 

CwoPIIYJillpyeM OCHOBHble pesyJII>TaTH, noJiy'!eHHhle B HaCTO!III(etl pa6oTe. 

Bo-nepBblX, IlOKasa_Ha Me_pd~PWHOCTI, aMilJll!TYAH paccel!Hllll B t -nJIOCKOCTII, Ecm1 IlOTBHUllaJihl 

Y.ll0BJI6TB~pll!OT YCJIOBIIIO (I,8), TO Y.ll~BTC!I noKaaan 11epOIIOPWHOCTI> B o6JI~CTII t?,eR > - i. , 

B CJiyqae, eCJIII IlOTBHUllaJI He YAOBJIBTBOplleT yCJIOBIIIO (I,8), TO a1mm1Ty;na 110llt6T 1111en B t -iiJI.00-

KOCTII TO'!KII BBTBJIBHl!ll_ ( Cp. cf IS/), 

Bo.~DTopwc, ,11eTaJll;HO IISY'!BH!i 6H8JIIITll'l8Cltl!e CBOllCTBa napu11aJII,HbCC BOJIH B i,f_llJIOCltOCTII II 

B k -nJIOCltOCTII, llpll 3TOM 6HJIO IlOJIY'!BHO 0606meH11e ypaBH8Hllll "%-iieTO,lla ,11 dHJIH '11ccJie,11·o~aHI,\ 

8H~JIIITll'l6CKll6 CBOllCTBa JI 11 'ii , MCilOJII>SY811Hll Bhlme 116TO,ll 1111eeT nepe;n 06bl'!HhlM-% -MeT0)'\011 

TO )'\O~OJIHIIT6JII>HOe npel111YII\BCTBO, '!TO HaM He HYlltHO ,1106aBJI!ITI> cneull8JII>H08 rpaHll'!HOe YCJIOBl!e·· ,llJ!ll: 

IICKJIIO'!eHIIH npol!SB.OJII>HblX °rl -¢YHKU111l B 3H811eHaTBJie, O'!eB~,llHO, '!TO ST
0

0 npellllYII\BCTBO CBHSaHO C 

J111HetlHocn10 pacc11aTpHBae~ Ha1111 ypaBHeH11ii. llonyTHO <lHJia BhlHCHeHa CTPYltTypa p1111aHoB~ll iioBepn

HOCTII dapu11~~I,HOI! a11n~llTY.llhl pacceHHIIH B6Jill8ll TO'!Kll B
0

6~BJIBHl!ll .. k: ·= 0 npll npol!SBOJII,HblJC. · e . 
Kalt H8BeCTHol16J; B c;yqae uelioro e 3Ta noBepXHOCTI, .llBYJIIICTHa. llpll Heue~oii .. f, OHa, 0)'\Ha

ltO, 1111eeT 6eCICOH,e'!IIO MBOJ:'0 JIIICTOB, Kalt 3TO CJie;nyeT 113 ~OPIIYJ!hl (5.I), .11·a10mell llOJIHOe peme1111e 

Bonpoca 11. ,11e110HcTp11py10mell "K11HeMaT11'!ecK111! 11 xapaKTep ·BeTBJieH11ii np11 1ct~ a: Mu noltaSaJI11 Tamre, 

'lTO @e -¢y~KU1111 IIP6°,llCT8BJIHIOT c.oeloll 0606meH1te 113B6CTHblX WYHK!IIIII lfocTa, II yc;aHOB,llJIII !IX aHa

JlllTll'!IIOCTI> B' l -IIJIOCltOCTll C· paspesa1111. DTIIBTIIM cnetiiiaJII>HO, '!TO np11 l!CCJI6,llOBa~llll .cB_OIICTB nap.

ll118Jll>HblX a11nJI11Ty;n ._B .1,t II .I: -IIJIOCltOC_TII llhl H~r;ne He YTO'llll!Jlll BIi)'\ o<lJiaC;ll JC • onpe.11.eJieHHOII 

B § I. B qacTHOCTll, eCJill o<lJiaCTI> JC COB1Ia,11aeT co BCell_ IIJIOCltOCTI>IO, TO 118 Haml'IX pac.cyllt.lteHllll 

'c~e;nyeT 

0

8HaJIIITll'lHOCTI> napn11aJII>HblX a11nJI1ITYJl: B kL-nJiogltoCTll II B. k-nJIOC!todT11, np11qe11 IIOlltHO 

HallTl'I IlOJIOllt6Hl'l6 BC8X OCO<lblX TO'l6lt (IIOJIIOCOB, ltOTOpue HBJIHIOTCH ffYJ!Hllll WYHlt!lllll 'lJeJ II TO~e~ BeT~ 

BJIBHllll, KOTOphle, aa llCKJIIO'lBHll611 11 ltl!Hei4aTl!'l6CltOll11 TO'!Kll B6TBJIBHllH it= o, BCe co,11ep:a:aTca B 

\PYHK[lllll N t ) . 
B-TpeTI>llX, llC.CJie,llOBaHa 8CIIIIIITOTlllt8 nap1111aJII>HOtl al!IIJIIITYAhl IIPII / t / ➔ "" , '!TO 1!08BOJIIIJIO 

nepel!TII lt 11syqeHl'IIO IIOJIHOII alll!JlllTY.llhl C IIOMOII\I>IO npeo<lpasoBaHllH BaTCOHa-3011MepweJII>,lla, ioKaaaHa 

·aH8.JIIITll'IHOCTI, IIOJIHOll a111IJil!Ty;n1,1 KaK i))yHK!lllll nepe;naHHhlX lllllIYJII>COB t 11 " (l!Pll k~> 0), Hall,11e

Ha aCl!IIIITOTl!Ka npll f ~ 00 l!Jlll K ➔ 00 • KOTOpall COBna;n;aeT C aCl!MIITOTllKOII Pe,11J1te/4/, eCJill 

Bhll!OJill8Hhl YClIOBllH (I, 7), (I.8) ll eCJill B IlOJIYIIJIOCKOCTll ~t > - ~ l!MeeTCH XOTH 6bl OJlllH no

ll~C, ECJill ~e yCJIOBllH (I,7), (I,8) He Blil!OJIH6Hhl, TO aCllllllTOTl!Ka MO~eT onpe.71eJIHTI>CH He fiOJIIOCOII, 

B'TO'llt8Mll B6TBJieHllH B t -nJIOCltOCTII, TaltaH Cl!Tya1111H, IIO-Bll~l!MOIIY, 111.1eeT IIBCTO B 8Jl6ltTPO.llllH8• 

Ml!Ke (cM,/IS,I?111, BosuolltHo, B 1,1eso~~HaM11Ke. llosTOMY 11ccJie;noBaH11e aToro Bonpoca BecI>11a l!HTe

pecHo AJIR conocTaBJieH11a' BhlBo;noB Teop1111 · c a1tcnep1111eHTaJII>Hhl1111 ;naHHhlllll, 3aMeT11M, iiTo pasBl!THll 

B HaCTOl!II(ell pa<loTe lleT0,11 npe,11cTaBJIHeTCll :rno<lHhlll cpe,llCTBOII ,llJ!ll pemeHllll sa,11aQll O ~Jllll!Hllll TO'!eK 
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B8TBJl8HHll B t -IlJIOCKOCTll Ha 8Cl!IIIlTOTllKY 811IlllllTY/1U paccellHllll, IlOCKOJI»Jcy' OH ;110IlYCKaeT npoc

T08 conocTaBJI8HH8 C peayJI»TaTalll! pameHllll STOil aa;11a'III B 110;118Jll! IlOT8HUll8Jl»HOro pacCeilHHil/IS/, 

B aaKJ1mqeH11e yKalltell Ha HeKoTopue peayn»TaTu, KoTopue 6ea Tpy;11a .11oryT 6uT» nonyqeHu 11a 

/18HHOll pa6oTU, XOTH B neno11 paCCU8TPHBae111,11l 3;118C» 118T0;11 H8ll60nee swweKTHB8H np11 HayqeHHH 

napnHan»HllX BOJIH ll 38BIICl!IIOCTH IlOJIHOll a11nnHTY/1li OT nepe11eHHUXt H u, OH n.03B.Qlli18T 1!3yt!HTD 

. TaKllte SaBHCl!IIOCT» ee OT S (HJIH k1 ), 8Cllll H1188TCll ;110QTSTOqHO IlOJIHall.HHWOP118UHil O CBOll

CTBaX o6o6meHHOro noTeH~ana KaK WYHKUHll c1 
x). Ecnn noTeH~an - 8H8JIHTHqecKail WYHKUHll OT 

k~ C ToqKSIIH B8TBJI8Hllil (Ha aemeCTB8HHOll OCH), COOTB8TCTBYDMl!IIH nopora11 Heynpyrnx nponec

COB, TO, non»SYilC» peayJI»TaTSIIH ~ 6 H N! 7, MOlKHO ;110Kaaan, qTo aMilJIHTY/18 paccel!Hllil npll t < 0 

- 8H8JlHTllqecKail WYHKU!lil OT S • 4(•· + ,,,. ) C paspesa1111 Ha 11ellcTBHTeJI»HOll OCI!, !1p11 STOii, 011-

HaKo, II!,! CT8JIKIIB8811Cil C BOnpocOII O 11onOJIHHT8Jl»HUX oco6eHHOCTilX (c11. §III§ 4), TaK qTO npo-

6ne11a cnpaae~IIBOCTH npe;11cTaBneH11i1 MaH;11en»cTa11a B pa11Kax ·pacc11aTpnaae11oro no;zr,xo11a HyJKAaeTcil 

.B )18n»Hellme11 IICCJI8;110B8Hllll, !10;11qepKH8ll eme paa, 'ITO yKa3aHH08 OCJ!OlKH8HH8 CBf!38HO C Ha;l!'lll814 

B ypaBH8Hllll 
0

(I.5) pellilTHBHCTCKOro IIHOlKl!T8Jlil ,, ... ,... , Ecnll SToro IIHOlKIIT8Jlfl HeT, TO ypaB-

H8Hlle npeBpamaer_Cll B OO!lqaoe ypaBH8Hl!e HepellllTHBHCTCKOR reop1111 paccellHllfl aa 

xo11Dnexcuo11, aa&11csme11 or 31,1eprz1111 noteH~ane, Ecn11 axoT noteHn11an npe11craB1111 

B B~e (I,7), Y/10BJl8TBOpller ycJIOBHD (l.B), aHSJIHTHqeH B x2 - DHOCXOCTH C paapeao11:aa 

nonolU!Ten»Holl BemecTBeHHOll ocu, HS'll!Hamm1111cil OT nopora Heynpyrzx nponeccoB, H e2nu Ha paape

se aunonHeHo ycnoB11e no.rnoiiieHHil (CM. np11noireH11e), TO npoae11eHHUe B pa6oTe paccyllt;11eHllil noaao

JlilDT 6ea Tpy11a nonyq11T» npe;11cTaBneH11e MaH;11en»cTa11a ~ii a11nnHTY/1U pacceHHllil (c11/19I). 0TMe

r1111,_ H8KOHen, qTo YP8Bll8Hll8 1J,r•'J = 0 ilBJlil8TCll, Il0-Bi1;11l!IIOMY t Ha116onee Y:zl06HUM cpe;11CTBOII 

IICCJI8;1l0B8Hllll TpaeKTOpi!ll Pe;11llte. B qacTHOCTll, DOB8;118HH8 TP88KTop11ll np11 t• ➔ PO H k·➔ 0 B 

nepBOII np116JIHlK8HIIII nonyqaeTCil BeC»Ma SJl8118HT8pHo. 

ABTOpll HCXpeHHe Onaro;11apH!l aK811, H,H.EoronDOOBY, a Truae O,li.3aBLllnOBY H M.K.IloJIHBa

HOBY 3a neHHHe H crz11ynzpyD~He oocy:11eHHH, 

x)_ C ~pyroll CTOpOHll, ~ii HCCJI8;l!OB8HHH 8H8Jll!Tl!qffOCTH H ac1111nTOTIIHH 811DHIITY/1ll no nepeMeHHOll 

S 11!,111oze11 npOCTO Il0118HHT» POJIII S H t B OCHOBHWC ypaBH~HHilX, nony'IIIB ypaBH8Hlle C 

. H8KOTOP!lll HOB!lll IlOT8HU118JIOII, onpe;11eneHH!lll B orpaHHqeHHOll o6naCTII t- , HO npn JID6WC S 

0'18BH;11H8 aHanorllil Ta_Koro. no11xo~a · C 11 IlOJIIOCOBllll npl!ClJllllK8H_He11',' 'ly II <l>payqq11/18/, 

20 



YcTaHOBIIM CBff3b 11ex;zcr BOXHOBOII WYHKUllell H aMllXIITy;zi;oll pacceHHHff, BOXHOBble WYHKUHH 

u},::, B KOOp;!i;HHaTHOII npe;zi;cTaBxeHHH IIMellT aCHIIDTOTIIKY BH;zi;a/ Cll, (I,4) /; 

'}"; ,;, 
• I 

(A.I) 

(A,2) 

Hecxo~oe BH;zJ;OH3MeHeHlle Bbl'll'ICXeHHff, npoBe;zi;eHHOro B/ZO/ ;!i;Xff O~bl'lllOro ypaBHeHHff llipe;zi;IIHrepa, 

npllBO;zJ;HT K pe3JXbTaTy; 

(A,3). 

HeTpy;zi;Ho Hal!TH, 'I.TO BOXHOBble WYHK~H u} 1;) y;zi;OBX8TBOPffllT ypaBHeHl!ll 

(A.4) 

r;zi;e 

(A,5) 

a BblpaxeHlle (m' ·A J" r, MO~O DOHllllaTD KaK llHTerpaUHb!ll onepaTop. AWlXIITY;zJ;b! T" CBH3aHbl C 

BOnHOBOII WYHKUl!ell COOTHOmeH11e11 

(A.6) 

llcnonbaya TeopeMy rp1111a ;zJ;Xfl onepaTopa J!annaca, MOXHo 113 (A,4), (A,6), (A.I) 11 (A,3) 

Hal!TI! COOTHOmeHl!e yH11TapHOCTH. ;!i;Xfl a11nx11Ty;zJ;bl paccef!Hllll : 
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.. 0TM8THII :zuie OC068HHOCTH HanacaHHoro COOTHomeHHII, Bo-nepB!lX, HaJ!Hl!lle pel!HTHBHCTCKOro KHHe11a

THqecKoro IIHOlKl!TeJIH nepe~ nepBW qneHOII B'npaBOll qacTH H, BO-BTOP!lX, HaJ!Hl!lle BTOporo CJ!ara-

e11oro, onucuBaromero Heynpyrue npoueccu, Ilpa 

JIOCb yCJIOBHe norJ1omeHHII 

,1-t> 0 Jill AOJ!lltHll noTpe6oBan, qToelu BI,IIIOnllil-

Jm V :t:(z, k2) < O . 
(A,B) 

,l\llll AOKa3aTe~bCTBa SToro YTBeplltileHHH nepeRA811 B ypaBH8HHH (A.7) K napuaaJ!bHhlll BOJ!Hall, 

COrJ!aCHO (2.I) H onpeAeJ!eHHID 

u'riJ • _!_ ;:.(J(+l}Uk~<•J"'e(;!) 
k z1,2. L e,, 

TorAa c no11ombID (2.3) aallAe11, qTo .. , ,· J J,,,fe (k'J ~ - :i;'-1- l f;o,•J/ ... :lrt ~•4 futet•it'J,,,v'rv•J 
{ji;;i • I 

IlOJ1Ha11 napljllaJ!bH811 aM!IJIHTyAa ft Bllpallt88TCII qepes npoeKUHH r: COOTHomeHHell 

, + - + e - ' ,. ,_, e '" 
fr•,; lrr •Fe +<-,'Ir -r-,rel ·-2-re 

,_,_,t -
+ ~ fe { 

f; ~,... e. 2,,_ 

r; .,. e • .2 .. +1 

n. = 0, I, 2, ••• , 

(A,9) 

(A.IO) 

(A.II) 

KOTopoe HenocpeACTB8HHO CJ!eAYeT H3 (7.IO) H (2.I). IloJ1ara11 B COOTBeTCTBHH c (5.6) H (5,7) 

, . k(t•,.,• (Se'- f) fi '' ~ (A,I2) 

HallA811 CJ18AYIDmHe Bupallt8HHII MIi llOJIHOro 3~~eKTHBHoro ceqeHHH <T H 3~8KTHBHOrO ceqeHHII He

ynpyrux npoueccoB c;-, : . 

TaK KaK 

c;-= 4/fru,,J/s;-,1' 
k r11:o 

((.,t,-,} 

+ £rat, 1Jls;- ,,•] ,., 
(l.:2,..,,J 

o-, • f.{ J. r2e,,){1-1s;1•J + /,ue.,J(t- ts;,•JJ 
(f,,2,., ((.,1,...,, 

o-,? o, TO Ml,I AOJ!llCl!ll llOTpeeloBaTb, qToelu 

/ s:t' ~ i . 

IlOACTaBJIHII (A.I2) B (A.IO), HaXOAHII 
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(A.I3) 

(A,I4) 

(A.IS) 



(A.16) 

H (A.IS) npHBO~HT, TaKHM o6paaoM, K ycxOBHID norxo~eHHH (A.B)x). 
8aMeTHM, qTO COOTHOmeHHe yHHTapHOCTH H ycxoBHe norxomeHHH MO~HO 6blJIO 6a noxyqHT~ H He 

nepexo~H K.KOOP~HH8THOMY npe~eTSBXeHHD. 

[ 
c, c, ~, 

·~ 
c, 

., .. 
t • . 

. R,1.-~ 
·'I" 

PIie. 2. PIie. <3. 

x) 8TO ycxOBHe 6blJIO noxyqeHO B pa6oTe/4/ H8 o6mHX npHHUHilOB KB8HTOBoa TeOpHH noxa. 
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