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A H H O T a U l1 JI 

IloKa3aHo, l!TO yqeT YHl1TapHOCTl1 $ -MaTpl1Ubl Il03BOJ!fleT IlOJIYl!l1TI, H0KOTOpble cne.n;eHl1H 0 

pacceJIHl1l1 H-Me30HOB A - 11 .r:; - r11nepo11a.M11, aHaJil131<1pyJI ,ll,aHHhle. o n:rn11Mo.n;ellcTBm1 I{-Me30HOB 

C HyKJIOHal.fl'.I, 

06cyJK.n;aeTCJl B03MOllCHOCT h l13Yl!SHl1Jl :ir-/\ l1 Ji-·!! ', . B3al1MO.n;ellCTBl1ll np11 l1CCJie,ll,OBaHl1l1 nep11-

qiepl11!SCKl1X coy.n;apeIrnt:l r11nepOHOB C HYKJIOH8Ml1, 

U3yqe1i11e B3al1MO,ll,etlc TBl1Jl Il-Me30HOB C r11ne pOHaMl1 npe,D,CTaBJIJieTCJI l1HTepecmi1M oco6eHHO B CBfl3l1 

C BblJICHeH11eM en one TB Cl1MMeTpl1l1 B3al11,!0,ll,ellcTBl1Jl .' fl-Me30HOB C pa3Jil11!HblMl1 6apl10Ha.Mlf, 

-I. PaccMOTpl1M peaxuvu1 
"' . I "' . I 
K+N ➔ t<•N. 

K -ti./ .... ~ (A) +Ji 

1 (/1.) -+ Ji ...., 2 CA) + $ 

(Ia) 

(Id) 

(In)· 

B odJiric Tl1 TaKl1X :rnepnn K-Me30Ha, r .n;e MOlKHO npeHedpeq1, Kanan am! 1 B RO TOpb!X pOll:,ll,aIOTC.fl ,nBa 
' '"' . . ·, . 

Ill10Ha. TaK Kalt 3JieMeHTh1 S -MaTpl111,bl ,ll,Jl.f! peaKUl1v_l (I) CB.f!3ami ,npyr C .n;pyroM YCJIOBl1eM YHl1Tap-

HOCTl1, B03Hl1KaeT nonpoc: "l{a1t11e cne.nen11JI. od aMilJJl1Ty;i:ax 2 (A) +r• :a(/\) +Jr paccen1111R 

MOllCHO IlOJIY\Jl1Tb I l13Yl!WI ceqeHl1SI l1 nOJISlpl13aUl1l1 Ii npouecca (Ia) l1 (Id)?" ITepaasi 4UCTb HaCTOSlmell 

padoTbl CO,ll,eplKl1T nonh!TRY OTBeTl1Tb Ha 3TOT Bonpoc. 

B ,ll,MbHenmeM npe.n;noJiaraeM, \JTO cmrn l{-Me3oHa paneH Hym:>, a cnHH r11neponoB - I/2. Jlanee 

Cln!TaeM I l!TO B3 al1MO,n;ellCTBl1.f! l1HBapHaHTHbl OT HOC HTeJihHO OTpaxeHl1SI_ npoCTpaHCTBa, odpame1rnn Bpe1,,ie­

Hl1 l1 BpameHl1R B.l130TOill1\JeCROM npoCTp8l!CTBe. 

· Peaitwrn (I) on11ch!BaK>TCS1 aJieMeHTa.Ml1 T-Matp11uu ( i T .. S-..L ) .n;11aroHMhHOll no KBaHTOBOMY 

q11cny 113cc n1111a. 

T': ( :::. :::) (2) 

r.n;e a.~ (a.~) -a.MnJ111Ty.n;a K-tN.., ~.,,.; pacceS1Hl1S1 B cocTOSIHl1l1 c onpe;i:eJ1enm,IM 3Ha4eH11eM 

l130Cill1Ha 0/I/ a.:s.. ca.:1) -a.MilJll1TY .n;a peaKl\l1l1 k -tN _., ~ 1"T, B COCTOSIHHl1 C l130Cill1HOM 

0/I/ ; l1 T • .n;. 

Cnl1HOBYK> CTPYKTYPY aMilJll1TY,ll,bl paccemnm a,{· 
a,_"= A J. + ~ B"'(~[1t~'J), 

MOll:HO npe,ll,CTaBl1Tb B Bl1,nC 

(3) 

r ;i;e jt (vt.') -e,lU'IHl14Hhlil BS KT Op I napaJIJJeJJ bH~tl l1Mny Jib CY 4aCTl1lt B Hal!aJibHOM (KOHC4HOM) coc TOSllll1YI 

B cncTeMe ueHTpa TRJKecni; AtL 11 B ,._ - ;i;ne KoMnJ1eKc11ue CKaJIRpmrn qiyHKUYil1 OT :rnepr1111 11 

½.. ~.: 
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AMnJI I-IT y ,I\a peax 1..\1111 Q ,1. f> IDA e eT B 11,I\ 

a.i.r, ~ A,,, .. , s.,.f., c ~ [~·i?.1), ( 4) 

KOr,I\a np0113Be,I\eHl1e BHYTPel!Hl-lX 4eTHOCTeil Bcex qeTblpex 4aCTl1l.l B Ha4aJibllOM (KoHe4HOM) COCTOSlHl-111 

II = +I , ;i.iI11 

a..,_~~ Ad.,. c;.~) + e,.._,. (~·~'>, ('p) 

KOr,I\a II =-I. 3,I\eCb A-Ly, }I s.i.,. - ,I\Be KOMnJieKCHble qiyHKlll-ll-1 OT :3Hepr1111 }I 
~ ➔, 

l'L· h. 

06paTl1MCn. K aHaJil13Y YCJIOBl-lll .onpe,I\eJieHl1Sl T-MaTpl-11.lbl Ha 3KCnep11Mel!TaJJbHblX ,I\8Jll!hlX, ¥13 (2)' 

(3) 11 ( 4) Bl-1,I\IIO' 4TO 411CJIO ,I\el-lc TBl1TeJI bHblX CKWIS!p!lb!X cpyHKl\Hll, BXO,I\Slllll1X B T0 
}I TI MaTpl1l.lbl' paB-

1!0 IJ X 4 = 52. Uunap11aHTHOCTb B3al1MO,I\eilcTBl1Sl OTHOCnTeJibHO 06pa11leHl1Sl npeMeH11 npl1BO,I\l1T K Cl1M-
' c• ' . . , 

MeTplrn f' -MaTpl11tb1' 4TO yMeHbmaeT KOJ!l148CTBO IJlYHK[ll1ll, onpe,I\8JISl1011ll'IX T-rmTpl11..\bl C 52 AO 36. 

Mo:amo y6e,I\l'!TbCSI ,I\aJiee, 4TO yqeT YCJIOBl'Ill YHl'!TapHOCTl-1 S -MaTpl-11.lbl coicpamaeT B,I\BOe 4l'ICJIO He3a­

Bl-1Cl'!Mb1X ,I\eitCTBl'!TeJibHblX cpyHKitl1l1 l1 OHO CTaJIOBHTCSI paBHblM 18, 

TOT JE:e pe3yJibTaT nonyqaeTCR, eCJll'I BOCITOJlb30BaTbCR 0611ll-1Ml1 qiopMyJiaMl'! /l/ 
PaCCMOTpl-lM Tenepb, KaKYIO. l'ImpopMal.ll'IIO Moiicuo TIOJIY4l'!Tb, l13Y4aSI Jll'Illlb npOl..\eCChl (I6) l'I (In). 

1!l'!CJIO ,I\el'!CTBl'ITeJibl!blX ¢YHKUl'Itt, xapaKTepl'I3YIOllll'IX 3Tl1 npOl..\8CCl:l, Pa.DHO 5 X 4 = 20. 0Hl'! Y.I\OBJieTBO­

pSl!OT 4 COOTIIOmeHl'ISIM y1rnTapHOCTH, II03TOMY TOJlbKO 16 II3 Hl1X SIBJI.F!!OTCR He3aBl'!Cl'!MblMl'I, 

B Ta6irnue I np1me,I1;ellb1 8 peaKl..\l'Ill Tl1na (Ia) l1 (16) II lIX aMilJll'ITY)J;bl,. 'l'a.M qepe3 K~ /I{~/ 0603-. ~ 

HaqaeTCR ,I\OJirOlltl'IBYllll'Ilii ( KopoTKOlltl'IBYllll1li) K0
-Me30H ; a_k.o -aMTIJll'ITY,ll,a pacce.RHl'ISl 1{0 -Me30HOB, 

KOTOpa.R onpe,ll;eJIReTCSI npl'I aHMl13e pacceSIRl1Sl K+ -Me30Ha Ha HYKJIOHaX. B ,ll;aJibIJellll!eM npe,l\nOJiaraeM, 

"' 4TO a.MnJ111Ty,ll,a a.11.• yllte l13Becrna. 

B ,I1;ellcTmneJ1bHOCTl1 peaKI\1111 (B) l'I (r) B Ta.6J111ue I SIBJISIIOTCSI O,ll,Hl1M 11 TeM lite npOI..\GCCOM, Usy­

•~an 3aBl'ICl'IMOCTb ce4eHHR pacceSIHl'IR 11 noJIRpl'I38.UHl1 nocJie pacceRHHR OT npeMen11 ( T,e. OT paccen­

mrn ,ll;O MHll!eHH ) MOlltHO onpe,I\eJll1Tb aMilJIHTY ,IO:d peaKUHll (r) H (A) nop03Hb, 

U3MepRS! .nwpqiepe!!l.lHaJJbHhle ceqeHHSI H Il0JIS!pl13al.ll1Kl IIYKJIOHOB B pea.Kl.ll1RX (a),(6),(B),(r), np11-
. t L 

Be,I\eHHblX B Ta6J1l11..\e I, TIOJl!IOCTb)) BOCCTaJ!OBHM aMITJ!l1TY.l\bl pacceSIHl1Sl a" l1 a..k . 3KcnepHMeH-

TaJibHble ,I\aHllble o ceqeHHH H llOJIS1p1rna111m rl'!nepOHOB B peaKI..\HSIX (;i;), (e), (lit), (3) BMeCTe C 4 COOT-

HOW8Ill1SI Ml1 YHHTapHOCTl1 ll03BOJISIK>T onpe,l\eJil1Tb aMTIJIHTY ,I\bl pea.Kl.lHll ci;f.. 
HOCTbD ,I\O 0611lero qia30Boro MHOlKHTeJIR, 

L , a .... ,: H akA C T04-

IIoCKOJlbKY Dhlpaxe1rnsi MR C eq eHl-lil H nOJISIPl13aIU'lll, a TaKllte COOTIIOIIleHHSI y1rnTapnocTH MR 

peaxm1n (Ia) 11 (16) HHBapHauTHbl np11 3aMeHe 

r) o i"iio(E) l"I o 
LA,,Ki-. e \,(,k~ 

i. ,~. (6) I"! f. 

a..ic1 ~ e vt..1e." 
i61(E) 

aK,. .., e a.lLA I 

(6) 
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,01, 

MU He MOJKeM onpe,neJIHTh STH ,Il;Ba <p8.30BUe Ml!OlltHT8JIH €. .1,1 e . , KOTOpble RBJISIIOTCSI <pyl!Kl\M-

S!MM TOJlbKO OT :rnepr;i1,1. IIocJie,nHee CJie,nyeT 1,13 COOTHOWe1mn, KOTOpHM y ,Il;ODJI8TBO pSIIOT aMilRMTY ,Il;bl ( 4) 

1,1 (4') B CMY YHHTapHOCTM S -MaTpm.u,i. 

Tax Ka.K l!MCJio He3aBHCHMblX ,nencTDHTeJibHUX <l>YHKl\Hn, nxo.nSil!lHX B T
0 

1,1 TI, paB110 rn, a I6 1rn 

IIHX onpe,neJISIIOTCS! C TOl!IIOCTblO ,no ,nnyx !p8.30BblX MHOlltMTeJien, np;i HCCJl8,I1;0Ba!ll11,1 nponeccoB (Ia) ;i 

(I6), TO MR llOJil!Oro DOCCTaHOBJieHHSI aMllJIHTY,Ii; paccesIHHSI n1,1011a /\ 11 2'.: r1,1nepO!laMH B COCTO-

mrnsix C l130Clll1HOM O l1 I ,Il;OilOJIHHTeJibHO Tpe6yeTCS! onpe,neJIHTb e!lle ,l(etlcTBHT8JlbHHe <pyHKI\HH OT :rnep-

,IL/ISi KalK,nOrO COCTOS!Hl1Sl C IlOJIIIUM MOM8HTOM r H op611TaJII,HblM MOMeHTOM l• J±1/.i T0 MaTpm.1y 

MOlKHO sanHCUTb B BH,Il;e 

-i. 
i ~:'l. e.J!f (i~:1) S'~t Uf (~~i) -i. 

(7) ( 

~=e.Jti>(Ub:)-i i J'=~Up(i'li:;) ) 

r.ne 9.,_ -neKoTopue noJIOlltHTOJibHUe <pyHKLUrn OT :rneprmi, a S, -cpa3H cooTBeTCTBYK>lllHX nponeccon, 

Ms y CJIOB»n YHl1TapHOCTl1 s -MaTpHl\bl DblTeKaeT' llTO 

~:'L ~ ~: +~; 
(8) 

~;_" ~~ C l 1- ~;z-)'" 3 ½. 
BeJIH'-llfHH g~ • "b~ - , · 1>:, C TOllHOCTbJJ :no 06l!lero cpasoBoro MHOlltl1T8JIS! MO)l(HO' onpe,nelll1Tb 

nccJie,nysi npo11eccu (Ia) 1,1 (I6). BeJIHll»HH ~; 1,1 'S'; onpe,neJISIJOTCSI Tor,na c Ton xe roll-

HOCTbJO 1,13 COOTHOme111,1n (8). 

TaK»M o6pasoM MS! Ji-2. paccemrnSI paSHOCTb <pas B paSJil'lllHblX COCTOSIHMS!X c HYJI8BblM »so-

ClllfHOM llOJIIIOCT b!O onpe,neJISieTCSI HCC JI e.nona.11HeM peaKl\Hn C !{- qac THl\aMl'l. iE) 

,IL/ISI COCTOSIJrnn c l'lSOClll'l!IOM I BJ.leCTO (7) HMeeM 

fr- e.df(~~1') - i 91e'i w·f li ~its.) 9Kf\ e&f(i'bk,.) 

-L 9"-'z. rutf(ii11.'i.) r't bllf(2.,~s) -i. S,~,_ Uf ( i~ ~) (9) 

9'(,.. t.Jlf (. .. ~"'") 9'1-A €cRf (i01,4) ~Atd.f (~~,.)-1 

3,necb BM8CTO ~ .. s. (i~) B ,Il;8JlbHenweM 6y,neM lll'lCaTb ~" (~--) 

MollteT OKaSaTbCS!, llTO MS! npoBe,neHHSI O,Il;HOSHallHOro 8.llaJIHSa OKaJK8TCSI 110JI83HblM yqeT ItYJIOHOB­

CKHX scpcpeKTOB H saBHCHMOCTl'l s -MaTpMl\bl OT snepr1,11,1 npl1 MaJiblX SHeprHSIX. 

0TM8THM, llTO ,Il;JISI paCCMaTpHBaeMblx pea.KI_\Mn HMeeT MeCTO H80,Il;H03llallHOCTb MMI!a.MM. 

HeKOTOpble D03MOl!tHOCTM onpe,neJiermsi npl1 anwrnse pea.KI.\Hn (I) lleTHOCTl'l 1{-Me30HU OTHOCllT8Jlb­

HO r1,1nepOHOB 06Cj'J!t,Il;aJiaCb H8,Il;aBHO AMaTH 1,1 BHTaJie 121. 



.. 

- 6 -

113 ycJioBiin YHHTapHocn noJ1yt.111M 

'l. ~ 2. S> it,. .. .9~ + S':il\ .. 1. 
o L ~ 4 
.Y kA + ~%A ♦ ~A '".:l 

{:g!, (,t~~ ,._ ~K. -,t~4:!i.) s: (J1r. S'K~).t, + (f'n. S'~)~- (91:,/\ 9-sA)'t, 
. ~ gr;_ ~k ('Jv_5Ja, 

Cob(~z,_+a"S"'-~"/\ -'S1<s.)= (rKA-f?,_/\)2.."" (S>tc.~ii2i·-C~"'z.f>s:)~ 
~ S>iv. S>~" S,ic. ~lt2. 

~(.'lb,- .. .2.$k -~S°kA) 
= '-f11: 9fl.,.)"- ·( ;, .. A 9"~2, - Cs>~~~~ 

1 ~" r" C9k/.)~ 

(IO) 

(II) 

(I2) 

(13) 

JierKO yde,n;l1TbCS!, l.lTO )16.lCe np11 113BeCTHblX $>1t. , ~k.i , ~ I<./\ , ~" , bK~. 11 a,.A COOT­

HOllleHl1W YHl1TapHOCTH (I0)-(13) !18.JJ;OCTaTOl.lllO MR BOCCTaHOBJieIIHS! TI -MaTpmu,t, Jl,JIR 3TOrO B KallC-

,D;OM COCTOS!Hlflf Ha,I!.O ::man enie O)llfll napa.MeTp ( HanplfMep·, 5'~ ) . 
3a.M0TlfM, l.lTO COOTIIOllleHlfS! (I0)-03) nplfBO)lflT K H0KOTOpblM lfHTepeCHblM 11epaBeHCTBaM, IlplfHlfMaJI 

BO B1111MaHlfe, \JTO _9,1.>c 11: IGi>!.~I "'- ~ ,noJiyt.111M 11:3 (IO) 11 (II) 

-z. t. l. o2.. 
0 -' ~,:. ~ 1- .9 IC.i. - ~2.J\ ~ ~ - ~ks, (I4) 

I (~11. 9 .. 'i.)2, ... ( qle.'i- ~r;_)~ - ~~A('\-~~,. - ~t) l <JS>~ ~k. (~l<V~ (I5) 
BBe,D;eM IIOBhle od03Hal.leHl1fl: 

2. . . . . 

9K,_ • 9;,..:: a. , S,1e:S,~'i. == e ; (~It ~lti):i.., 91(t.,. (-1'.'" S,1ci) a c 
Tor.Ila (15) Mox110 nepen11caTh B BH)le 

la. S>i .. cf < .1 <:~~ (rs,) 

Vl3 (15') BM0CTe C (14) IIOJIY\Jlt!M 

MQ,-J. }o ii- k~, 1-a.d.~ <: s>~ < f.,\i\\.1 v1-p~
1 

i { ·~ Vt~-a~' 1 (I6) 

HepaBEJHCTBO (15 1 ) lt!MeeT M0CTO TOJlbKO npltl ,
2 

- QC~ 0 • CJle,n;oBaTeJii:.HO, HadJIIO,n;aeMble B8Jll1l.111Hbl . . 

S'k , S'k.l\ 11 s>K~ )IOJ!lltHbl y,n;ODJl0TBOpflTb 3TOMY H0paB0HCTBY • AHaJIOrlfllHO HMeeM 

~• f. ~ o ·, ~. -~. y ~~ -a,c,
7 ~ <- s,~,. ~ Mi"-~ Vi-f~ ; y ,1- f,'k~ 

1 

~ :; •t, V e.~-a,c,'j (I7) 

r-, .. \ o :• ~. - t 'fo-a,~:} < ~. < "''" ~ V,:: ~-::;_ ; ~~ • ;k. (1,'-<1,c.' J (18) 

r,n;e 'Z. 2. 
Q, 'i S'k1' f' S>1t'2. .:i. l\_ 

It! 

i... '2. 
Q2. e 9k.t.,.. ~k,- = CL 

g, = ~"" S,tt ~"~ ; e,:. (~"- q~)"-- ~:,. (-1- ru2;;:) 

•
1 

€2.,= fst.(~l'A)'- ; C..?..: (~l'-\'1t.~)2.-~k~(1-f:A) 

• 
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2. He,JI;aBl!O try 11 noy' 0KYHh !11 IIoMepaHllYK /J/ npe,!VIOlltl1Jil1 paccMaTpl1D8.Tl, nepmpep11qeCKl1e 

coy,napeHHSI Ka.K MeTOJJ, )VISI onpe,JI;eJieHHSI D38.11MOJJ,eli!CTBl1fl Mellt.Jzy HOCTaell1JihHblMl1 ll8.CTl1UaMl1, Ey,neM 

CllHTan, llTO ux MeTo,JI; MOJICHO HcnoJih30BaTh ,!VISI onpe,JI;eJieirnn' aunJIHTYA ,:(1\)-+J; .. ~<..-.) ... r. 
paccenHHSI- np11 HCCJieAoBaHHH npoueccon ~-t-N .... z(A)-t-,v+;1, ; /\+N ➔ '%.+Al•r. • CyuurncTh 

HX Me TO,JI;a 38.KJIIOtlaeTCSl B TOM, llTO aMTIJIHTY,JI;a peaxUl1!11 '2..•rl .. ~ (.A.~ +N' + 1, , paccMaTpl1BaeMan 

KaK 1pyHI,Ul1fl OT (p~ -P,1)
2 

, r.ne Pot U)) - qernpexMepIrnli! mmyJib-C HyKJIOHOD B HallMbHOM 

(KOHellHOM) COCT0.111111H, HMeeT noJIJDC B H0qJl13l1lleCKO!i! oelJiacTl1 (p1-p.,)Z. - r-~ ' r,JI;e r- -Macca 

II-Me30Ha, floKa3aHO, llTO Bl1PTYaJibHbll1 nponecc 

(I9) 

COOTD0TCTByeT noJIIOCHOMY llJieHy, DhllleT KOTOporo nponopUHOHMeH aMTIJIHTy,D,e Jc-/\(![) pacce.Rlll1fl, 

IIpe,JI;noJiaran, llTO. D qll13!11ll0CK~li! 0ClJiacT11 BClJI!113l1 noJIIOCa peaxn11.11 ~ ... 11· .. ,. (l\)1-1\'-,..X- onpe)l,eJISleTCSl 

nponeccou (I9), MOlltHO 3KCTpano.rnpoDaTb ee a.MTIJIHTY.Jzy B neqiH3!11lleCKYIO OClJiaCTb !11 Bbl)l,8Jll1Th BhllleT 

TIOJIIOCHOro llJI8Ha, 

Jl;rSI Toro' llTOClhl ouemtTJ, 3qJCP8KT ,npyr11:ic llJieHOB B qJl13l1ll0CKOtl OClJiacTH ~9JIH3l1 nOJIIOca, Mbl ' 

cqiopMyJiupyeM HeKOTOpble npaBHJia, KOTOphle Jl,OJllltHbl l1M0Tb MeCTO, eCJil1 D non 0ClJiacn1 .11etlCTB!11TellbHO 

npeoelJia,JI;aCT BKJIB,ll. nOJIIOCHOro llJleHa. 

' + i· ~+ A. n oelJiacTH BClJIH3H noJIJOca a.MnJIHTy.l(a. peaxunu ~ +p .. p+ . •" pa.~Ha a.MTIJIHTY.1\8 peax-

Ul1l1 p+'!E.--'> p+.11•1-<z.- • 3TO npaBMO BhlTeKaeT 113 l1HB8.pltaHTHOCT!11 ~HPTYMbHOro npouecca 

(20) 

OTHOC l1Tell bHO Bpa.!ll8lll1.fl B l130TO nuqe CKOM npocrpal!CTBe, Al!MOrHllHO HOlltHO JJ,OK8.3aTb, llTO paBHbl 

.l(pyr .l(pyry nMnJ111ry,n1,1 cJie.l(y!OmHx npoueccon: p+z•➔ p+l0+Jit- H 1z.·+p .. f'+~••r ; /\-tp .. h+.li°•~+ 

paBHbl ,l(pyr .l(pyry. 3TO npa.BHJIO BhlTeitaeT !113 mrna~:rnaHTHOCTl1 Bl1PTY8.JibHOrO npouecca (20) OTHOCl1-

TCJibHO 3ap.R.l(OBOrO conp.Rl:l:8Hl11.II, B naweM cJiyq~e OHO He 11MeeT ClOJibWOro npaxTHlleCKOrO 311aqe1111.11, 

HO B .l(pyrux CJiyllaRX 0110 MOllteT npe,l(CTaBJISITb !111JTepec. Ha.npHMep, MOlltllO .l(OK8.3aTb, llTO a.MIIJIHTY,ll,hl 

peaxuHn 1<:t+r1~ 1<,'!:4fl+Ji'° Pa.BHbl. 3TO pa.BeHCTBO noJie3HO )VI.fl onpe,1I;8JI8Hl1SI B3aHMO,l(etlcTBmi l{-Me30lla 

C Il-M030HOM 11 ClblJIO OTM8ll9HO 0KYH9M !11 IIoMepaHllYKOM. 

B. ECJil1 B nallaJibHOM COCTO.f!Hl1l1 HYKJIOHbl H9TIOJIS!pl130B8.!ihl, TO D KOHellHOM COCTO.f!Hl111 Olll1 ocra­

lOTC.11 He TIOJI.llpl130B aH_IU,tMH. 

PacCMOTpHM peaxnmo Tl1!Ia 

'2:,++p .... A+p ... jj+ (2I) 

D OClJiaCTH BClJil13!11 IIOJIIOCa (p£-P .. .)"= t-"' , !Ipe.l(llOJIOllCHM, llTO B non OClJiaCTl1 npeoelJIB,ll.aer nponecc 
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~+➔ )\+Ji ... I p4Ji+-+ 'p+Ji+, (22) 

a.MnJIHTYAa KOToporo nponopu110HaJibHa 

~ (r ... ) r t.e..CPs) Q 
(VrPs.)z. - f«-z. srp ' 

(23) 

r,n;e r = I , KOr,n;a OTHOCl1TeJibHM tteTHOCTI, £ l1 /\ ttaCTltU IT = -I j r., ~ , KOrAa 

IT = +I; a.lif -ru.inn11Ty,n;a p4 .J+_. p.-s-t paccenu11n. AMnJI11Ty,n;a npouecca (22) He c0Aeplll:11T 

saB11C11MocT11 oT onepaTopa c n1111a rm1epo110B np11 n = -I ( doJiee Totrno, ona co,n;eplltl1T tIJieH, 

nponopU110!1aJII,Hbln b t , HO C Mami1M K03qxpr.tu11e11TOM) 11 nponopn11011an1,Ha cs~- ki , rAe 
➔ . P. .. . . ' 
\(. - eA11Hl1\lllhln neKTop, napaJIJieJibHLltl pa3UOCTl1 __ s._ -~ , KOr,n;a n = +I. 

E.s.•ks: e,.. .. ,.,,,.. ➔ 

ECJil1 B Ha\laJII,HOM COCTOR!Il111 ,:-t nonRpl130BaHhl ( BeKTOp no;rnpnsaUl1l1 p ), TO np11 
➔ I 

nOMOllll1 (23) MOlltHO noKa3aTb, \ITO D KOHettHOM COCTORHltlt BeKTOp TTOJIRpl13auirn /\ - ttaCTl1U ( p ) 
... , .. 
P = P, (24) 

Kor,n;a IT = -I 11 

➔ I ~ ~ ~ ➔ 

,p : ~(p-lc) k. - p ' (24 1 ) 

Kor,n;a IT= +I. 

TaKl1M odpasoM, ecmt dhl B odJiacT11, r,n;e npeo6JiaAaeT TTOJIJOCHblti \lJieH, Y.I\MOCI, lt3Mepl1Tb neKTop 

nonnp11saum1 /\ ttacnn.t, B03Hl1KaIOilll1X B pcartnn11 (2I) c noJinp11soBaHHhlM11 !:: , TO oKa38JIOCb 

(51,1 DO:JMOlltlllilM He TOJihKO oneHl1Tb 3(pql0KT HenoJIJOCHblX qnenoa, HO 11 nonyttl1Th CBeAeHl1.II 06 OTIIOCl1Ten1,-

HO!! tteTHOCTl1 I\ l1 .2'._ r11nepo110B. 

H 3 y q e H 11 e non .11 p 11 s au 11 11 n po ,n; y KT o B n p. 11 n e p 11 ¢ e p 11 -

q e CK 11 X' CO y ,ll; ape II 11 .II X MO lite T OK a 3 a TI, C fl B p R ,ll; e C JI ,y -

q a e B 

I! U X 

11 C T O q H 11 K O M 

ttaCT11U.ii) 

c1;1e,!\e11Ht! 0 .tteTHOCTl1 He CT a 6 11 JI I,.-

ABTOphl BblpalltaIOT rJiydoKyIO 6naro,n;apHOCTb npoqi.M.A.MapKOBY 3a none3Hhle 06cyJB:,n;e1111a. 

ii) IlO:JMOlKHOCTh on_pe)-leJieHl1R \l6TIIOCTl1 ttaCTl1U np11 ~rnyqeHl1l1 ne~11qiep11tteCKl1X CTOJIKHOB6Hl1t! des . 

paccM0Tpeu11a nonap11san1111 odcyllt,n;aJiac1, ue,n;an110 Tennop01,4 I I, 



(a) 

(6) 

(B) 

(r) 

(,~) 

(e) 

(x) 

( s) 

061.e.umeuuJJ~ HHCTIJT}'l I 
IAepHWX: ltlCJlt:llOBaHRJl 
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T a Cl JI 11 n a 

Pea.KUHS! 

k.· -tp•.,. k--t p 
. K--tp..., l<.o,.,.~ 

K~ -+f'..,. tcc"+p 

k~ ""P..., 1<; ""P 
1(-+p .. /\t,so 

\(.--+i:, ... 2 - -t.Ji ... 

\(-... p ... 2· ... ,o 
1(-... ~_,,.--z.,. -+x-

I 

AMnJrnTy ~a 

I• ( i. O 
l. a." -t Cl1<) 

'½. ( a.::- a:> 
f(~-~) 
.!. (~ i- a:) 
-2: ' 

a.\(11, ' 

-c~~~4½~«i) 
I .. • 
'(6 a.,k.~ . 

· ( I • I 1.' . - Vi: ~'i. -1. a...1<.:;;_) 
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