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BaaHMoaeACTBHe 6oaoHHoro nons c eemecTBOM, cocTORWHM 
H3 HeCKOnbKHX noacHCTeM 

Ha ocHoee MeToaa H .H ,Eoromo6oea ( Mn,) paccMoTpeHo eaaHMoaeAcTBHe 
6030HHOro nong C BemeCTBOM, COCTORWHM H3 HeCKOnbKHX noaCHCTeM, npoBe

aeHHOe c noMOWb!O ( -npoueaypbi HCcneaoeaHHe noaeonHno cTporo ycTaHOBHTh 
H c eaHHoA ToqKH apeHHR aeTanbHO HayqHTh wHpOKHH Knacc MoaenbHbiX ra
MHnhTOHHBHOB, aonyCKBIOWHX TOqHOe B TepMOaHHBMHqeCKOM npeaene pemeHHe, 

3ToT Knacc o6o6maeT PM KaqecTBeHHO paanHqHbiX MoaeneA, npeacTaenRIOWHX 
60nbWOH HHTepec ang ~H3HKH KOHaeHCHpOBBHHOro COCTORHHR, 

Pa6oTa BbmonHeHa B fla6opaTopHH TeopeTHqecKoA ~H3HKH Ol15U1. 

Coo6meHMe 06be~MHeHHOrO MHCTMTyTa ~~epHNX HCC~e~oBaHHK 
,ay6Ha 1976 

Errn ilov A.N., Kurbatov A.!1. 

Interaction of Boson Field with Matter 
Consisting of Several Subsystems 

P17 - 10247 

Interaction of boson field with matter consisting 
of several subsystems is considered on the basis of 
N.N.Bogolubov (Jr) method. The investigation carried out 
with the aid of' -procedure enables us to find out rigo
rously and, from the single point of view, to study the 
wide class of model Hamiltonians permitting exact in the 
thermodynamical limit solution. This class summarized 
a number of qualitatively different models of substantial 
interest for condence matter physics. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research 

Dubna 1976 

c 1976 06 .. eOUHeHHWU UHC•u•y• JIOepHWX UCCAe006QHUU,[ly6Ha 

I. BBE.llEHl1E 

Pa3Bl'ITHe MO.I\8JihHOrO TIO.I\XO.I\a B CTaTHCTHlt8CKOM ffiH3l'!Ke, B pau

KaX KOTOpOrO YliHTb!BaiOTCS! J!Hillh Hal<!cJOJJee CYll\6CTB6HH~T8 .li:Jill HCCJJe.:n:y-

6t.!Otl Tip00JJ6Mhl B3aHMO.l\6MCTBV!ll 1 OIJJJO CTm.lyJJHpOB8.1f0 HCH03HQ}'i'IJOCThPJ 

TO<JHOro jl6lli6HHS! 3a,l\altH l.mornx B3aHMO,l\6t!CTBYf0!11l'X 'I<lCTHll. 13 TO lite 

Bp6MS! CTp6MJJ6HJil6 HUJ/fcJOJJeC TO'IHO 11 TIOJJHO OTpa31'fTh CBOi1CTBa HCCJJe

)(yeM0!1 peaJJbH0!1 ciJl'l31'fqecKOl1 CHCTCMH B MOJ\eJibHOti 3a,naqe TipHBO.ll:MT "K 

3HaqHTeJihHOMy MaTeUaTnqecKOMY YCJJOl!I:HemriO TIOCJI6JIIIel1. B pe3yJJhTaTe 

qero B cJOJihlliHHCTBe tjlH3HqecKl'! l'fHTepecHHX 3&)(a'l c Heoelxo.mmocThJO 

Tipl'fM6HS!lOTCII TipH6JJI'flK6HHhf6 H KaqecTBCII!Tbfe !.16TO.l\1f 11 1 K CO<eaJJ6Hl1fll 1 

.l(aJKe B 3TOM CJJytiae HeT ynepOHHOCTI'f B a,neKBaTHOCTH TIOJJy'laCMHX pe

llleHI'fl1 paccMaTpMsaeuof.l MO.D:eJJhHOrl 3a,lf.aqe. 

;,MCHHO TI03TOMY B COBp6HCHHOi1 CTfiTI'fCTHqecKOi1 f'6XaHMKC cy-

UI6CTB6HH06 BHHMaHHC Y.li:6Jifl6TCII TaK Hfi3b!BaeMPM TOqlJQ pernaeJ.!HM MO

.l\6JIIIM H pa3RHTHIO MeTO,l\OB CTpororo HCCJI6,1(0BaHHII CTaTHCTH'16CKHX 

CHCT6M B Q6JJOM. 3TO,B CBOIO oqepe.l\h,o6ycJJaBJIMBaeT HCTIOJih30BaHH6 

B TaKOM TIO.l\XO.ll:e l.IOUII!b!X !.laT6MO.TJ.1qecKl'!X M6TO,l\OB Tip!! H3y'lBHHH MHO

roqacTHqHh!X CHCT6M, !Jo-cymeCTBy, B HaCTOI!Ifl66 Bp6MS! CrjJOp!!HpOBaJiaCb 

H HHT611C>IBIIO pa3BI'fBa6TCII HOBaSI OcJJiaCTh TeOpeTrrqecK0!1 tPlii3H'I'f - Ma

TeMaTHqeCKaSI CTaTI'fCTHqecKaSI ~113MKa. 

0.1\HOH H3 llaJ~cJOJiee BalKHb!X 3a)\aq MaTeMaT!'fqeCK0!1 CTaTMCTH'l6CK0!1 

~H3HKH S!BJIH6TCII pa3BHT~e M6TO.l\OB, TI03BOJJIIDmHX OThiCKaTb TOltHOe pe

meHHe MO.l\8JihHhfX 3a)(aq, CTporHe pe3yJJhTaThl 3)(8Ch BfiXHhl He CaMH TIO 
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ce6e, a KaK Ha~BAHHM ~yH~aUeHT ~RR HCCRe~OBaHHR 6onee peaRHCTH-

48CKHX CHCTBM, BHOCRIJUIIJ;! CY!!IBCTBBHHHM BKRa~ B ITOHlll.laHl~€ CROZHhlX 

RBRBH.i!M, Jll3Y'Ia8iAHX CTaTJIICTH4€CKOJ;! l!ll'I3HKOi!. 

B nou HarrpaaneHml 3HatiHTen:&HH!1 rrporpecc 6un jOCTll!rnyT B 

pm!KaX UBTO~a arrrrpOt:CJil!.!JilpyiOil\JilX faMURbTOHHaHOB /I/' Z/. l.leTO~ 
OCHOBaH Ha MElT8!.!ElTl14€CKOH yrrpomeHJillf MO.l\BRbHOJ;! 3a,D;atiJil - 3ElM8H€ 

lfCXO~HOfO raMI!RbTOHlfElHa, HaXO)!(~BHH8 peiJeHHR MR KOTOpOrO IIpR!.!h!MH 

ld8TO~a!.fif He rrpe~CTElBRllBTCR B03MOlltHHM, 11a H€KOTOphl!1 CITB~HaRbHbl!l 

o6pa30H KOHCTpynpyeMHrt TaK Ha3UBaeMHM arriipOKCH!rnpyiOl!l'\1'j,j fEl!IHRbTO

HHaH C IIOCRB.l\Yll\MM ~OKEl3El~BIIbCT BOM T€p!.!O,l(JilHEllAHti€CKOtt 3KBHBaRBIIT

HOCTH 3Tii!X ra!.!JI!RhTOHJI!ElHOB. flo~ 3THM ITO~pa3yMBBa€TCR )\OKa3aTBRh

CTBO paBBHCTBEl B TepMO~llHaMHtiBCKOM rrpe~ene BCBX Qll13Mti€C!\HX BBJIII

'IHH, H€06XO,ll;H.Mb!X ;H;JIR MaY.:pOCKOITHtiBCKOfO OITV.CElHHH CTaTHCTMti8CKI1X 

CWCTBM, OTBetiaJO!I(HX KaK HCXO~HOMY MO;ll;BJihHOMY 1 TaK H anrrpOKCHl<Mpy

Klll\BMY faJ,!Ii!RhTOHJilaHaM. 

U)IHUM Jll3 ~OCTOI!HCTB MBTO~a SIBRRBTCR TOT ipElKT, tiTO C ero IIO

MOll\hlO Moryr 6h1Tb H3YtiBHH !.!O~BRhHhl€ Cl1CT€MH, CTpyitTypa ~HHEllffitiBC

KHX nep8M€HHb!X KOTOpb!X He KOHKp8TM3JilflYBTC!l:. A HMBHHO, MBTO.l\ an

rrpOKCH!AMpy!Oll\HX raMHRhTOHHElHOB II03BORRBT CTporo ycTaHOBJilTh Jll ;n;e

TElJ!hHO Jllccne~osarh uenble rcnaccu uo~enhHHX 3a~a•t, tiTO npe~craana

er OCOClb!M HHTepec BBJil.D:Y T0f0 1 tiTO ycROBH!l:, Tpe6yeMble rrpJil paCCMOT

peHJilJil1 IIBJIRIOTCR ,l\OCTaTOQHO 06l!IHMJil Jll, CRB~OBaTBRhHO, y~aeTCII C 

B,l(JilHOH TOtiKl! 3p8HHR Olll!Cb!BaTb KatiBCT ABHHO pa3l!l!tiHbl€ CTaTl!CTJiltiBC

KiiiB Cl!CTBJ.lhl. 

B cxeue MeTo~a H3ytieHH cne~yJOmMe Jtnaccu uo~enbHbiX 3a~ati: 

KRaCC TOtiHO j)BlllElB!iliX MO~enet\ C OTpl!!~aTeJibHHM /I ll IIOJIOlii:MTBRhHMM 

tiBTb!peX,fiepMJilOHHbiM /CJ/ B3aMMO,ll;8t\CTBH8M1 KRflCC raMHRbTOHl!!aHOB C 

IIOROJ::'IITORhHblU B3aJilMO.l\8HCTBiiiBM C l!CTOQHvlKaMH / 4/. Bonpocy paCct!OT

petmR CJilCTBM, B raMJI!RhTOHMaH KOTOpbiX BXO,l\RT tiRBHH, CO~epllta!Ilne 

!IpOM3B€,ll;8Hl!H OnepaTOpOB {jlepM!iBBCKOfO li 6038'3CKOfO TYlnOB 1 IIOCBR

l!IGHa paClOTa /S/. i.ieTO~, liCIIORh3Y8llbiH ,JI;RII Jll3Y,ti8Hl!R TaKl'!X CliCT€1.!1 

OCHOBaH Hll. 0606l.l18HI1ll MP..l!:Opai~l!OHHOH TGXHl!KJil /I/ 1 nepBOHatiaRbHO 

pa3Bl{TO~ ~RR fElWARbTOHHaHOB, IIOCTpOBHHHX Ha orpaHJiltiBHHbiX OIIepa

TOpaX. HaKOHe~, B pa6orax IE/ 6un n3ytieH r<nacc UOllBRbHb!X aa)lati 

C nepeKpeCTHbiM B3aHMO,li;BtiCTBHBM. 

O~rraKo Jllccne~oBaHJile pSIJta rPH3HtieCKH HHTepecHb!X !!O~eJieil, rrpH

Mephl KOTOpHX rrpJ.!BB,li;BHH HJill!C€ 1 Tpe6yeT paCCMOTp8HliR KRacca ra!,ffiJib

TOH>!a!IOB1 CO~ep:aca!llHX KaK B3aJilMO~BliCTBJil8 BBl!IBCTBa C 6030HHbiM TIO-
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ReM, TaK II IIepeH:peCTH08 B3al'HO,l\8iiCTBJil8 B 38IneCTBe, tiTO Jll SIBRIIBT

CH npe,lU.lBTOM HaCTOHU18!:l pa60Tbl. li3ytieHJil8 3TUX, l!0}\8RbHblX CI1CT81.! 

np0113Bo;n;nTcSI ua ocHo ne pa3pa6oraHHOii B /f/' 17 I cxeMH Hccne,noaamm, 

TiJ.K Ha3b!Da8!JOi' £ -!IpOUeJ\ypH. B HBCKORhKHX CROBaX ee MOJ':HO OIIVCaTb 

cne~yiO!i\H!A o6paaoM. 

nna TIOCTp08HMII aiiiipOKCHMl!pyiDI!lBfO ralruRhTOHl!aHa B JllCXO)l;Hhl~ 

MO,li;8RbHb!J;! faMHRbTOHHaH BBO,IU'ITCH .Jr:OTIORHJilTBJlhHb!B QRBHb! C TIOROJ:Vi

T€RbHhlM napaMeTpOM BKJIIOtiBHJilii E., tiTO ~aeT B03MOl!:l!OCTb TIYT€!! 3aM8-

Hbl orreparopHhiX rrepeueHHHX BblnennTh tiJieHH c orpw:(areJihHW.I 11 nono

J!tHTen:&HHM B3al!Mo;n;et;~cTBHRMl!. Tel.! caHhlM uatt;n;en cnoco6 ann¥oKcMrm

UHl!, II03BOJIR!IJIT(HM Hcnonh30BaTb ocuosHyiO reopeMy Mero~a I I ,ll,JISI 

nonytieHnSI oueHOK ~na pa3HOCTl! cao6o,l\HHX aueprHR. TnSI BHtillcneHJIISI 

aCJilMIITOTJiltiBCKH TOtiilb!X 3HEltiBHH!1 Tept!O~HHaMl!tiGCKl!X napaMeTpOB Cl!C

T8Mbl JllCXO,l\HOfO MO,li;BRhHOfO raMt1RhTOHUiJ.Ha CRB,l(yer rrepeMTJil lC npe.n;e

ny e- +0 B COOTBBTCTBYIOll\JilX BblpalK8HHHX ,li;JIH arrrrpOKCJil!rnpyiOIUBfO ra~rn:Jih

TOH!tlaHa. 

2. KJIACC MO,UEJlbHI:!X r AMliJlbTOHHAHOB 

llTaK, 6y,n;eM paCCMaTpHBaTb CRe~yJ0!!1H!l KRaCC MO~BRbHb!X raHl!Rb

TOHl!aHOB: 

'e ... + \:.t!. ~ 
~-t =T-v~ x· r A B· ~B.· A·)- v L y· A· A· .,,\.~l IL ., 1 111 ,,. r~· <I " <~ 

~ u• + 
+2 L w· etc· "'L. w·c·c· . • \ I • I 'I '\ I ,., f\+ d <I <I 

I r.; t - 't + - Y•!:. . ~ ~ 
+vv}:::. [ ~((c,A, ... c;Ai) "'~''i(c,B~ .. dB;,)+v'V L lilciAi •Ci Ai) 

1•! 1=~•C <I <J <.1 <..! v 
'tt~ + \:. + <:1 

.~rVL(\l...,Arn+~:.Ar--)"'V[(~iB;•fii;*Bi)~ <I> 
""' ,,, cJ J 

r~e V ecn o6'heM, 3aHHMaeMblt\ aemecraou,l ='T~ A. ... , Bi - orreparopb! 

.l(HHa1!l!qecKHX ua6nKJ,naewx aemecrBa,· f•'1 o - KOHcraHTH B3al!uo;n;en

CTBJIIH, v .. 
1 
J' - napaMeTpH BKRJOqeHHJ'I !tlCTOtiHiiiKOB, c!. H C.,. cyTb OIIB

paTOpbl pOllt,nBHHR l! yHHtiTOXBH>III IT}-Ot\ MO~l:l 6030HHOfO !lOR II 1 y,n;oBRBT

BOpHD!IlHe KOM!lYTai.{l!OHHb!M COOTHO!ll€H~!HM 

tc"',c~,]_-= bm,rn' ,Cc"'.c"".]= o,cc;st!'.·1-=0, (2) 
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tV"")O - tiHCJIOBH8 rrapal.leTpb!, ~ .. , IC;> 0 - KOHCTaHTH B3a!1M0,'\8!lCTBllll 

aemecraa c josoHHHM rroneM. 

Cnarae1rue rrepBOM CTpOKll B (I) o6pa3yiDT raVHJibTOHHaH, O!IllCH

BaiDIIlMll B81Il8CTB0 1 t!Jl8Hbl BO BTOpOri CTpOK8 npe~CTaBJI.HnT CB060~H08 

6030HH08 !IOJI8 1 Tp8Tbll - O!IHCHBa8T B3aKM0~8MCTBHe BemecTBa C 6o-

30HHOM !IO~CHCT8MOM 11 1 HaKOHeq, B 'l8TB8pTOM CTpOKe HaXO~IITCII ttJie

HH C HCTOtiHllKaMH. 

B KJiaCC (I) B KatteCTB8 KOHKpeTHbiX !IpllM8pOB BXOMT CJie~yiOIIlH8 
M0~8JlbHH8 CHCT8MH: 

I) !.lo~eJib cerHerosneKTpHKOB THna rropii~OK-6ecnopii~OK ~Jill o6-
mero CJiyttall 1 KOr~a B KB.lt~OH ll'l8MK8 H:OHHb!X KOM!IJI8KCOB 't-TH!Ia Ha

XO,ll,IUCII 60Jiee 1 '18M O~HII 11011 C-TH!Ia /B/. 
EJIII O!IHCaHHII ~BHE8Hll.fl HOHOB C-THITa B !IOJie 3~8KTHBHOf0 !IO

.T8HI~HaJia, HM8101Il8f0 BH~ liMb! C ~BYMII MHHHJAyMaMH, HCIIOJ!b3yeTCII KBa-

3llC!IKHOBHM ¢opMaJIH3M. TaR, COCTOIIHHe HOHa C-THIIa copra ~ B IIOT8H-
l 

liHaJibHOH IIM8 KOMIIJl8KCa V\ O!IHCbiBaeTCII llaTpHUaJ4ll IlayJIH 6'.;.l • ra-

MHJ!bTOHHaH, yttHTbiBa!OIIlHM B3aKM0~8MCTBHe C-HOHOB C ~JIHHHOBOJIHOBb!MH 

O!IT>I'l8CKHMH KOJie6aHHIIMIA peiHeTKIA HM88T Bll~ /9/ 

1 (-> C __ \(__ c~ + Co ' ' ,.,. ~ 
Wo o o .r;:;-;-;-- L L_ <>o.n 

~2Mc.Jc W <1 n 
~"' 

-52_ 'f_ 'f.. 6 ... 
1
n-~v r L. 6"~ 6)r-.1 

• 
a. n '- <#<l11l,ll' 

(8) 

+ 
3~ecb Co H Co - orreparopu poJK~eHJAH lA yHH'lTOlK8HHII ~JIHHHOBOJIHOBHX 

(k=o) ¢0HOHOB,M - npHB8.1\8HHM Macca HOHHOfO KOMIIJieKca 't-THITa, 

Wo - ODTll'l8CKa.H ttaCTOTa KOJie6aHHR perneTKH B ~JIHHHOBOJIHOBOM rrpe

,liSJie \c-o, Sl- ttaCTOTa TyHHSJIHpOBaHKII J\e-JKeHa, \( 1 1'> 0 - KOHCTaH

TH B3aKMO.II8~CTBRII. HaCTO.H~a.H MO.IIeJib yttJATHBaeT JIH!Hb HaR60Jiee cy

mecTB8HHble ~aJibHO.D;eRCTByiO!IlH8 B3aHMO~eRCTBIAII C-IAOHOE l'9ll~Y C060R. 

2) J\BYXKOMIIOH8HTHa.H M0~8J!b ]KKK8 /IO/ B TeOpJAJA CB8PXH3Jiytte-

HHil 

~= wc+c .. IJV[~1 (c.t61-+c6~) .. ~~(c~6;+c6;)J 

-Tv (~,<St .. ~~ IS'~~)+ v~ ( t+ 6,t) ((+~~), <4> 
±.\~ ~ /'1 ~ 1'1/~ + 

r.ne ~<l=v;.~.t.n' ~c~. (o-=1,1.) - oneparop~> IIaynn, 6o:~.. =v ~ oc~. 11 , c 
JA C- orreparopu pox~eHHH H yHHttroxenKII ~roHa ttacroru w, ~.J~-

6 

B81Il8CT B8HHbl8 !IapaMeTpbl. J'a~!l1JlbTOHHaH ( 1) CJIYJri1T ,1\J!H OTITJJCaHlH! npo

U8CCOB B Jia3epaX H M<i38pdX C ~ByMH pa60ttl1Bl1 B81~8CTBiU.UI. i:OCTO.fl

HVill .L(ByXypOBH8BblX MOJieKyJI nepBOfO l1 BTOpOfO CODTa X"PiLKT8]ll13Y'OT

CJ'I COOTB8TCT88HHO i.W.Tpl1C\aJ.;:,i 1Jaym1 ~~~1 Il 6~1 • "133.!\!.!HO,') Blll"J'Illl18 

3TI1X !IO~Cl1CT8M yttT8HO B !IOCJ!8J\ll8M 'll!8H8, KOTO]lbll Tijl8}\CTiUlJ!f!8T 

C060i1 KyJIOHOBCICYFl 3H..:pr11!0 B3an:.:0;\8t'CTBI1J'I 'l036yl:.l\81!HEX t.!QJieY.yJ/IT~ 
::l) ',Q~8Jlb l30!!COBCKOr0-311H8p3. ~JIH rpeppouarl!GTI1KEl. c Y'l8T0if 

3Jl8KTpOH-'j'OHOHHOf0 ll CTillH-,roHOHHOrO B3aY!li0,11.8llCTBl!(1 

\-\ ~ '[ (elk')-Jttl a.~~~+~ 2:2:: [ (G.L a~. .. -at_a\,_)s·~ ... a~. Ql.__ ~; 
i::!,~ I ~c. " 
+ c~~Co • I< C>'•Cv- • 

""G.~_ a.\.,.~~~ J + /.., ~v 2;. Qk~G.t.,~ ~ J2Mwo 'IV ~ ~n .,.u\.C,'c,\ ('i) 

~ 
n:e <11.6, (l~.:( - orre1JaropH pox.n:em!H 11 yni'IIJTO~ceni1H :JJieKrpoHa c l!r!-

rryJihCOM, pammu\c, 11 rrpoer::~11eii cnHHa Ha och<., pamroi1 ~. S.,~~) 
(o.= ~~~~~) - oneparopu npoeKIW!I! Ha ocb t. uarnHTHoro ·w·\F)l!Ta v!Ona 

s ysJie n , ~~ = ~~~:ti ~~~ , c; , c, - orreparopu po~c~oHHII 11 yHHIJTO"Ce

miH .l(Jll1HHOBOJIHOBblX r!JOHOHOB, W0 - OTITI11J8CKail IJ3.CT0Til KOJIC6al!J1!1 

perr'HV'1 B ~JIHHHOBOJIHOBOM npe.ne,~e k~ o, ~, 1v, K - KOHcraHTbl B3ai1-

MO~et\cTBl1!'i, f - XI1Mlil'l8CKH!'i TIOT8H'(J1aJI. 

4) l\[O.l(8Jit> !'ei13GH6epra ~Jill ljleppo•mrH81''1Ka C .TI:BYMH R8aV!l'O.l\0t>1-

CTByiO>!HUI1 l10.l\p8lll8T~aMJ1, Ylli1Tb!Bal011!Cl.ll CIIH!J-rjJOHO!IrOC B3l1l'li0,!(8!1CTBH8 

1 _.,.. .......,. ~ ~ _........ _-.~- t-

1-\:--y '[ S,,l;)ln'+·"'v(c,~e:.)0tLg,,,·~ ... L. ~<.n'J +wccoCo, UJ 
~.n 

I I I 'IJV Y\ I \'II - -~l,n, s~~ - orrepaTOpbl MarHI1THOf0 MOM8HTQ rrepBOA M BTOpOP f!O~pe-
W8T'\111 0603HaiJGHllJ'I Co', Co 1 We lll!8lOT TCT l:i8 C;.!h!CJI, IJTO V. l1]ll1M8p8 

(3),}, ~~, ~~ - ICOHCTaHTbl B3a>Jl.iO.l\8i,1CTBMH. 

O.n:aaKo B .n:aJihHeAweM .IIJIH rrpose~eHMH Bcex paccyK.l\8HI1R HaM ne 

noTpJ6yeTCII HBH11A BM.l\ oneparopos\, A ... ,~. >l nocTOIIHHblX ~ .. , -.::;, 

1,., t 1 ~. JOlH 6))1811 JII1ffib Tijl8,1\TIOJiaraTb 1 'lTO B1ll10JIH8HU CJ!G.l\YlOil\118 

06ll\l18 YCJIOB!111* 

\1 ~..., II ' M1 , II n, ~"" J II~ M"1.,\\'l Am, ~ ~,, J \I' M3/V1 U[ ~'"'A, 1\l' NB/V, < 7 > 

*) 3~ech 11 ,1\a.Jiee, ecm1 3TO ne oroBopeno oco6o, RH.'IGKC m npo-
6eraer 3Ha'l8HM!II OT \ .l\0 "tt~ 1 HH~8KC i - OT 4 ~0 't, i - OT 't+ I 
~0 '(.+ !:.· 
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l~v\..T]\l.Mo, (P) 

\IL\II~M,, \lCT,\?, 1 ]1\~ M,_
1 
\l[B11 8~Jll~ M)V, \llBt,Bi,J~M)V; 

\\CA ... , 8.~ J\1~ M)V, ll 0"', 1~;} II~ M)V, <
9 

> 

f.l\8 M\ 1 Mu M~, Mo - flOCTOSIHHbl8 1 He 3aBYICSIIUY!e OT V. 

~i. ACH:.tllTO'J'W-ISCt\OE I!CIBE_I\ErlliE CBOEOJ\HO:I ::JHEPriU1 

BB8.l\8lA B raJ.n1JibTOHYiaH (I) .n:onoJIH>1T8JihHbl8 qJleHhl 

"- +II 
-FV~ ~·A, ~i 

r .1\8 E. - fliJ0>13BOJibH08 TIOJIOlKY!TeJibH08 qacJIO. B TaKOM CJlyqae flOJiyqa-

8M raMY!JlbTOHI1aH 

......... ''(:+~ ...... t "' .~-\ ~ - \.. ""-'t "v ~ 

1-\t.-=1-v'L f..Jiw.A'MAm-~,.,.A .... -~ ... A,.] .. VL(~,B.B,~ruiBt .. ~i1 B) 
""' ~ ,., a cJ u 

\. ~.~ 

+'2. 2:::_ tJ,C~C; • ~ w, c~c, 
,,, 1"1•1 ~ (~ d 

'l•!l. \l "' 

+ VV I: t. [c..,~: • c~ ;t,J + 1/V L ~,\.cJt + d B·.J 
m•l i, I \ 

(IO) 

f.l\8 

11• ~l ~i., Ai-= e·Ai ~ B~, B.-=-~~,~\~ ~.v,,f =;!; •t,_ vi, 

A l II . C; - l. " . - It;:· 
"' = E.:'· A,, "'1 - e- A, '~ (II) 

~~-= ~ ~, Af' Aj, ~~ = vd, 1~ ~ ~.i, 
"' T=l. 

AnnpOKCH~IPY!Oll!H~ raMHJ!bTOHHaH K (IO) B03bM8M B BYI,l\8 

8 

,-._, !.!...~ ..... + t r- ~ . 1'\.1 + + 
\-\tolQ, ~ J"" T-V~ C %"'(a,.,. A, • a..,. A.,- a .... a .... ) -0 ... /~,. -0 ... A"'"] 

~~ +- t ~ 
- \J ~ H·lR· b·. e. P. -B·t \ -Ju- B._ _J,__,_-~ is· 4- \ \ \ \ ~~l \ l J \ \ l t 

\\ - r 

IIi 1 0 '" ......... + :' + 
"T'J 2.-L~ ce.~· .. G·~. -e-e-)+~ ~~ .. 1"'.+r:, l (P) 

' \ (:,' \ \ \ l l J \ \ - \ - \-' 
·\=0 

r.l\8 

\ 

v· - \. .L~ ~m+• f ~ •'.1:i' Q\ ~ >O, 
~~ "'d _} 

(I?) 

I ·~ ;;: 1. ~ . 1 \.2. \ 
h~-= -¥v ... Z5{ -= - t.'-Yr + le~~- q J • .:J~ 7,-0' (h !i, t.0.(o, L) L (IO 

Y1 q8p83~ 0603HaqeHO MHOZ8CTBO T8X "U,l\8KCOB \, ,1\JISI KOTOpUX ~~ OT

JIY!qHH OT HYJIR: 

ff-={'t: ~Jo3. (I~) 

0603Ha<UH1 TaKJK8 'l8p83"T MH0Ji:8CTBO TilKHX HH!(GKCOB 't , .n:nR 1\0TOpPX 

\; paBHbl Hy JlJO 

~~~{i ·.A; =0). (Tf'.) 

neprcB8HCTBO (14) B!JUOJIHR8TCi! l1p>1 Jll060!l \ TillWM 1 '!TO ), ~ 0, 

,l\Jill mo6oro )lOCTaToqHO r.mnoro 1:::. €. G (o, f:.v), r.n:e eo - HeKoTopaR 

ri'YHKUYIR KOHCTaHT y~ 1 A1, l<:'y1Jt· H .n:aJihl!GMllleM Mbi 6y.n:eu cqJ1TilTh, '!TO 

E.. np11Ha,l\JI8JK!1T 3TOMY >1HT8pBaJiy. 

l103TOMY fJOCTOJIHHbl8 0. 1 Q B ~I?) 6y.n:eM Oflp8,118JIRTh COfJIElCHO 

CJl8.1\YIO!ll8LIY ycJIOB>l!O L!YIHYIWlKCa .D:JIR ljlyHKI~YI>l C B060,l\HOt-i :3!18PfYI>1 annpo

KCYIMYipy!Ol!\GrO fftl,!HJ!bTOIU!aHCJ. ~._\ .. ~~o( Q,~ )1: 

\ '~l ~eo (Qn.J~, f \(0. ... , ~'1) 11 ~ m~~ \v \.\.\~(a. .... €e,f~) 1, 

~v L\\to cu ... .ft, ~i ln .... et ))1 -= min ~v (~~(a.~-.,ee, Q'-1- (o. •• Je ))1 ~ <r7> 
_ . .,.. _ a .... eq_ 

~! = e 1 c a: ... , e e.> ~ 
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tE (0,£<,) ~ ~€. ~ 1 tE.C:S. 

fl paciore liZ/ noKa3aHo, "'TO peUJeHHe 3TOJ1 MMHMMaKCHOtl 3a,n:a'1M cy

necrByer npM JJI'l6[,JX V M E<O (o, e,). 

JI,JIJJ ,ll;Ol\a3aT8JlhCTBa T8pM0)(!1HaMM'18CKOJ1 3KB!1BaJI8HTHOCTl'I raMJIIJ!h

TOH!1aHOB \.lt. M \-tEe (Q.~ J BBe)(eM B paccuorpeHJIIe BcrroMorareJihHHt' ra

MMJihrommH ~ : 

1 ."-' 't•!t. "' + rv "" r-. t + "' 
\-\e."'\- V L LOw. A .... A ... -v..._.A .... -'~ .... A .... J 

.,..\ () (TR) 

- v 'L u,~~ -J11tB~-~tBe1-+V[ (~t~~~t~~tB~·)i;tB\-J. 
~~ · d ~a d d 

3aM8THM, "'TO \l,~ MOJ!WT OblTh rrpe)(CTaBJI8H B Bl1)(8 

. I '1•.1. + . 't. + 
\-\~-= lie.- V L (<),..C.,. C .. -V [ wJ); 8 ; 

.... , i•l ' 
(I9) 

r)(e 

"' 
" ~ N 1"-.1 

C _ e_ + 6J.. A ""' _ C; -+ 1£1. [l "" -~v lil..... .... ' ~~ - "iv ~~ Lc., • 
('JO) 

Cornacao nepaseHCTBy H.H.Eoronn6oaa J\JIR cBo60J\HhlX 3Heprl'IM 

~ (1-J,-{1,) ~ h~lQ.I,]-~"[QI,]~-\1\ ('{1,-':u)~ , (?I) 
~~ ~ 

l'IM88M 

'l.>lo. 't. 

I. t0 .... (C;:c .... \ .. '?=. £J;<:{)t~i/._ ~ ~vU\e.1- hv [\() 
W.•l f.. ·~l "f. 

~~ . ~ .. 
$ L.tJ .... (C .. C ... /. , .... L w,CDico,;", . (?2) ..... , "t. i:l 1"\t. 

B Cl'IJIY f!OJ!OlKHTeJibHOH onpe,ll;eJieHHOCTJi! oneparopoB c: eN. l'I ~t£>, 

0 ~ ~vl.\\t.1- ~v[\\~}. (23) 

C ~pyroJ;I CTOpOHbl, COfJiaCHO yCJIOBMHM (7),(8) H3 onpe~eJieHHM 

(II) onepaTopoa T, A .... , ~i cJie)(yer, qro npl'l mo6oM e.-, o crrpaae,nJIM

Bbl COOTHOUJ8Hl'IH 
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\ 
I 

\\A .... H~ L,, HB;i\~i.,~ li[I,A, . .]\\$i,.._' il LT,B;J\ld,;., 

11 l. A' ... , A~,J \l fL)v, H A' ... , iC,,, J 11 ~ L3/v, u c ~ .. '~.·, J\1~ ~,/vt)~) 

1\tBi)~i'J\l~Ll/V, \i[A ..... ~~JI\d.2./v, ucA'~l.J\1~ 1~/V\ 
r ,ll;e /..1, lv1., L"!:. - rrpocThle KOM6!1HailJIIM nepBoHa"!aJihHHX KoncraHr M1, 

M.., Nu 1'1 E.. 
B pa6ore / 5/ )(JIR raMHJihTOHMaHoB 

~ ~ ~ 

i' ·-. ·v - A~- A - ~ ,,- ~ ' · • ~ A ' 11"" ,- L.: "' .. ·'Lw:c.c .... vVL"A,lciAi•C. ,, 
·,~\ ~ l \ l l~t l l j::.( 

l'I 

I 't < 
f.\ "' 1-\ - v ~ ~· c. c. 

l:t 4 \ L \ ) 

n e; ~i A '- . = -= ... - . 1\1· > 0 
' IJv w; ' ' 4' 

npM YCJIOBHH, "'TO CTipaBe~JIMBH COOTH0lli8HHH 

\\ Ai \\ ~ ?, , \\ [ ·T, A, J \1 ~ P-.., 

ll( Ai,A~~J\\ ~ PJ./V~ 1\Ui,Ai'J\\~ ~:)V, 

OblJia ~OKa3aHa B8pXHHH Ol(8HKa 

~Jii]- \.Jii') ~ ~(V) v- o 

Tipe~JIOX8HHOe B /
5/ )(OKa3aT8J!bCTBO J!8fKO o6o6maeTCR Ha CJiy"lan Tip0-

H3BOJibHbiX KOHCTaHT B3aHM0~8J;ICTBMH ~i 1 H TaKHM 06]Ja30M Ha OCHOB8 

HepaBeHCTB (24) Mbl ITOJiyqaeM aHaJIOrHQHyD 0L(8HKy ,1\J!H raMMJ!bTOHI'la

HOB \.IE.. :II "~: 

v €.-.. 0 

\ .. ~"a- ~v \:\\~]~~e. C V) ~ o. (25) 
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'fa::!;:: o6pc;.30J.~, 

o ~ ; v L lia -\ v L \-\~ J /~ ~ c v) ) 
(21') 

rl ) 
o~( v -v-·__..-""" .. o . 

• ..a;c no:m3aHo 1l Jla6oTax /fl, 113 cooTHOllieHHil (24),(9) np11 

ycJIOB>!l1 1 IJTO l1/.W8T MCCTO paBH0.!8pHal! no V orpaHMIJ8HHOCTb BTOJl"X 

TI]JOH3 UO,IiHi·lX :i,yHIOU!H C B060,l(H0ll 3H8]lfl111 1v l\\E~ (G .. , et, C~ ( Q..,., ec ) )} 
flO T8l.! 11CTOIJHii!KilMJ( 1 )\Jill ~TOpb!X h =O: 

\ 
"ll1 ~v [ 1\e.l Q.,Jt, e{ ( Q,.., g{ )) ] \ I I (l I 

() "' ~ ~ 1-J tv < 0" ... i ( ?7) 
~~j ct~ ) ' 

CJie,nyeT acli!l.!TITOTHt!CCKa.fl 6Jil!l30CTb C•lYilKlU!J:! CB060)\H0!1 3H8]lfMl1 ra

Hl1JlbTOEI1i11!0B \\~ VI \-(~:;:> ((L,~) flj)Jii JIJ060M E_E (O,to): 

--~c_lV) s \v\.\-\~]- kvL\.\eolO..J'l]~~JV), 

~c_(\1) v::;::: o, ~ (. V) ~ o, 

CKJl.:l)\EBal! TIOIJJJCHJIO HepaB81!CTBa (26), (2P) 1 11H88M 

(2P) 

- J;<e(V) ~ \v\.\-\t:-1-\vll-lt.::Ui,~)]!'<tl'.cV)·,S~LV). (29) 

!Ipt:,l(rJOJIOJKII!M, ,lf/'Jiee 1 IJTO rJ]lll Jlf~60M )\OCTaTO<HJO I.W.JIOM c_ > 0 Cy

l!l8CTBY8T ITOTOIJCIJHHE ff]JC,I\8Jl 

t~, \ v LH~Ju,t )] = 1 . .., ll-leo(oJ)]. 
\1-+ CV.); 

(?0) 

'l'Or,l(a, KiF fi0'W3(1"0 D pa60Te /I2/, TI]l11 JII060l! )\OCTaTOIJHO Ml'l-
-l,,C><':J\ -el(,-=:~o, 

JIOI.: ~> 0 peweH>!8 Q..., 1 ,.~ MVtHIU.IaJCCHOIJ 3i:l.)\(c1JI1 ,1\Jlll 3T0!1 npe-

,1\CJlbHOtl r:'ylli~l\H¥1 

~..., \:.\\;) o .. ,P(, J~'"""\a .. ,gt))l ~ mo.x' ~ . .., Ul~la ... ,eJ, fe.)), 
. '\ 

~..., [1tecln~·~\ et_,\ I('-\a~r~: ot~\11-= min ~-..,\.~(a .. ,tr,2t'((1 .. ,&»¥,:n) 
-(.E,...,) '" (e <><>) - (• ) ll. ... , ft. 
b fJ • -lf ~) n ., '""" ) ( p 
~i ·~ ~i (Q,,,..' '6~ .., \e,e(01fc)) E t_J tE"S) I 

12 

CY!i\8CTB:f8T 11 JlGlKl1T B CJIB)Iymrei' 06JiaCTI1 JC: 

\ u .... I ~ ~ •.l) M' ' \~I I ~ .M I (??) 

11 1 IJTO B CHJIY (29) CTipaB8)1JIHBO H8pBB8!1CTBO 

· ) ) t Ctt -, \ l-,, (-LE,~) /i(r,~i)} 
-~e,l'v' -~~l'v' ~ dvLnE.J-d-""" Ht<,c Q ~~ 

~ b ( \J ~ T 1 ~ ( v) + ~ €_ l v) \ ( ~?.) 

1 t-c v) v-- .,.., o . 

l1pHMeHHII uepaBeHCTBO E. H .Eoronro6oBa .1\JIH CB060.l\HbiX :meprv11~(11) 
K faMHJJbTOHHaHflM \-\t_ H \-\ 1 ITOJ!yiJaeM 

f,l\8 

IJTO 

HOfO 

o~~vll-l1- ~vll-l~J~ e:l.tyM~, C'H) 

1ymp-x{~;\. (?5) 

CKJia,I\HBaH rJOIJJI8HHO HepaB8HCTBa (33) H (34), HBXO,l\HM 

- ~~( Y)-~~( V) {; ~ v L~ll- ~0<)[\t~(U.l€,"">\ ~(f,<><>))] 

~~e.(V)+~e.C.Y)~~f-(Y) +E:ZtrM~. ('1?;) 

B pa60Te / 6/ ,I\OKU3BHO 1 IJTO 113 :3TOf0 COOTI!Oill8!111ll CJle)fyeT 1 

Tip8,!\8Jl Tip:r.1 V-- tlJYHKL\1.111 CB060,IiHOH 3Hepnm HCXO)IHOI'O MO,l\8Jlb

raMI1JlbTOHHBHa \-\ CYI118CTByeT 11 paBeH 

~ i m \ l \-\1 ~ L-n \. [ W ~( Q.L€.~\ ~ tE,<'<>) )1 
\J ..... -o ,d.'J E.,-.c .,!aoa t..., ") • 

(~7) 

TaKHM o6 'a3oM, pe3IO!.mpya rronylleHHNe ceffqac pe3yJibTarH, y6ex

,l\aeMcJI B TOM, IJTO cnpane,l\JII!Ba 
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T e o p e M a I 

Ecm: ~Jill UO)i,SiibHOt:' CHCTb\bl l\3 K.~acca (I), (7)-(9) !Tplil JIPJ60J.! 

Y,OCTaTOl!HO !.!aJIO!A ~., 0 

I) CYi~8CT Byer !TOT0'!8l!!!U!" !Tp8,118JI r~yi!Kf(MH C B060,!l;H0Tr 3H8prl'!YI 

ici1!1pOKCl!~il1pyiOU\(T0 rilM!lJlbTO!ll!al!a ( 12) 

Vim kv l~e,la,hJ-= ~C<)[~eJO, e)]' 
\/ ... ~ 

(?P) 

2) BTOilbi8 npOH 3 BO)UlE8 'r'YHKI~I'I\1 C B060JJ:HOM 8lleprHH arrnpOKC\1Jlli

pyKNJrO raJ.lllllbTOHihlHa \v l~to ( QN., Qt, ~~ ( Q.,, ee))} no T8H 11CTOtfHI1KEtll 

!~, Mil r.:oropFx A\ =_o, J1ilBHOr!ep~o orpaHI1'WHbi no V: 

\
t)'ivl\.{eclQ,Jc, eHa,,ee111\ < L 

~1~ ~_ft - ' 
("19) 

TO 
-l(lc:>O) 

IJ ~Jlil rrpCJJ:8JlbHOP ®YHKQHI1 (QR) cymecrByer peill8HI18 a~ , 
1jLE,~) 
~i M!1HI1MilKCHOi: 3ClJJ:EJ}.lJ1 ( ::11), npWl8M OHO nptmaJJ:Jl8!!:1lT 06JTaCTI'I 

11:.. (32); 

·:) c~~;~t;cT BJ'C:T frj_)e.n·::JibJ:ce r.r;;1 Y __... -o 3HatiCH11C tytn:n~~r; c no6on
uotl 3Hepr1H! I'ICXO}\HOrO ;.·0)\8JlbHOrO r<HIIIJibTOHHaHa \-\, KOTOpoe pa TJHO 

Pim ~~1:.1\ (Ql<,.,....,\, ~t£,<>?) J]: 
c_...,o ~o 

o s ~~ m ~" L\-\1- ~<>0 [Ula(U.tl',·"'; e , .. ,c>O))J' E."'tX M ~ . < ~o) 
\}-><"'0 

B TOJJ cnyqae, KOrJJ:a Bee ~JOI!Bllll¥JTCR OTJTI'I'!I!bl!.ll'l OT HYllil: 

~·."' 0' l i : l., . "' t) (H) 

'JfH Hl.f88l1! CJ!8JJ:Y!Jil\Yl0 ·reopeMy: 

T e o p e M a 2 

'SCJIVI JJ:JIH HOJJ:8JibHOJ.I CI1CT8Mbl 113 KJiacca (I),(7)-(9),(4I) np11 

14 

}lll60M ,1\0CTaTO'!HO MaJIOM E '> 0 Cyll(8CTByer lTOTOqeqHHf ilp8,l\8JI (1yHKlU1H 

c ao6o.n;Hof1 ::wepnm armpoKcHMHpyllmero raMHJihTOHHaHa \\ec (a., g) ( I2) 

~im \ v We.o(o,€)1" 1.--.[~e..,(o,€)] ~ 
V-#oQ d d 

(4?) 

TO 

I) .1\JIR :Jron npe,l\enhHO~ ~yHKnHH cymecrByer pemeHHe 
- (.e ) 2i ,<><> CJI8.l\Yil!ll8lt 3a,l\a'!K Ha a6COJIIOTHbltl Ml1HKMYM 

-LE'tpQ) 

a... ' 

\..., [~~(Q.l::_""'~ ~~f,=))J~ rnirll··J"fc(O"', ei )] 1 a ... , ei 
( 4 '1) 

np11qey OHO I1p!1Ha,l(}I8JKKT 06naCTl1 n ( 32) j 
2) CYU\8CTByer Op8.1(8}1bH08 II pH V-<><> 3Ha'!8Hl18 rjlyHKl\1111 CB060,l(

HOM 3Heprl111 11CXO,l\HOrO MO,l\8}1bHOrO raMMJibTOHHaHa \-\ , KOTOpOe paBHO 

Pih'l \""'\)l.eo~a_(t,oo) ,q;tt:,<><>) )]: 
E ... O 0 

o~ ~i m lJ~1- ~""'[~~(O..lL·""\ gt£,..o))] ~e~tyM,~ 
\J-+-o 

(44) 

YKaxeM rerrepb 6oJiee y3KHt:! KJiacc Mo.n;eJibHhiX c11creM, BXO.l\RII\Hf1 

B (I), (7), ,1\}ll'f KOTOporo 3aB8,l\OMO Bb!n0}1Hl'f8TCR rpe6oBaHI18 ?) 

reopeMhl I a raKxe ycnOBHR (8),(9). 
JTOT KJiaCC COCTOI'IT 113 llO,l\8JibHblX raM!1}1bTOHKaHOB BK,l\a (I), 

B KOTphlxi =4+1~, oneparophl B; ,11 RBni!IVTcs: KOM6HHal\HRMl1 oneparo

poB IlayJIH 

1 , li) - . 

~i=y ';;-- ?n S", (,:l, ... ,q), U.H,~'t) 
D 1 ' li) ~ '\. I r -~' · ( Di~V 'ft-~11 ~ ... " ~ .. = "1.- -. .. ~ ... ,L,=q•l) ... )t\ 45) 

,,_ 'l t -+q- - ('\"') (- "t)+ -r't (- ~)+ -\"to-= L.\T., ~ ..... ,,. . u .... +\- ~ ... ,(I.. = , .... ,(T .. =1 ... ") 
II 

r,ll;e r~) , ~-, \ 1 
- KOllil}I8KCHli8 qJ1cna, TaK~!e 'ITO 

' 'r \ l\'1\ Q , ) v ";-- ~- s ' ., ll=l, ... ) 't ., 
(46) 

l?~)hQ, \\;\ s Q, \T .. l.t~Q,(i:~ ... ,'t), 
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Q 1 Q1 - !IOCTOilHHHe. 

Uneparopbi A,.. JI116o raKl!l:e JIBJIIIIOTca KOM611HW\11JIMI1 oneparopos 
1 . t 

IlayJII1 B~:)la (~c5), JI1160 8006!1\8 He 3aBt~CflT OT ~ .. j l\ =11 He 3aBY.CI1T 

OT ~;. lipe,IL!IOJiaraeTCII, 'ITO OHM Y.IT.OBJieTBOplmT oc5rum yc.qOB11flM 

\l A,.J\ ~ M,, \1 LI1,A ... l il ~M'l., 

t \ 1/ ( T, l \ ~ M 0 ~ 

tiLA ... ,A~·J f M.jv, 1\LA ... ,A.,.,J\1' M:/V, 
(47) 

M,,M .. ,M.!.,Mo~ G.lld, 

li He KOHKp8Tl!311PYIOTCfl. 

Tor !JaKT, 'ITO ,1\JIH raMI1JibTOHI1aHos H3 Knacca (I),(15)-(47) 
,ILetiCTBVITeJibHO Bb!IIOJIHRerca ycnosvre 2) reopeMbl I, a raKY.e cnpa.se,IL
JIVIBb! HepaBeHCTBa (R) 1 ( 9) 1 ,!\OKa3aH B pac50T8.X / 6/. 

B ·raKOM cnyqae l!H nonyqaeM cne.n:yrotlyJO reopeuy: 

T e o p e M a 3 

ECJII1 ,ILJIH MO,IL8JibHOlt CV!CT8Mhl 113 KJiacca (I),(45)-(47) llpl1 Jlll-

60M ,1\0CTaTO'I!iO MaJIOM (!) 0 Cyl!leCTByeT !IOT0'18'1Hbl~ npe,ILeJI rliyHKT~Jo\11 

cso6o,ILuon 3Hepnm annpoKcvrMVIpyrornero raMHJibTOHI1aHa \\«o(a_,g) (I2) 

f,h'l 1vLI-lEo(U,€)].,. ~ . ..,\.~tc(Q, e)J "I 
\/-+..., 

(1R) 

TO -~€,""'\ 
. I) .ILJIR non rrpe,ILeJibHol1 !fJYHK~Hvr cymecTByer pemeHI1e Qm , ;; ~(.""') 

6, MV!HUMaKCHOM 3a,ILa'!H (3!) 1 !IpV!'I8M OHO llpi1Ha,llJI8l!I:.HT 06JiaCTI1 
n (32); 

2) cymecrsyer npe,n:eJibHOe rrpM V--o 3HatJeHRe rhyHKI~HI1 cso
c5o.n;Hon 3Hepr.HI1 11CXO,ILHOrO MO,l(8JI:bHOrO ra!.lHJI:bTOHHaHa 1-\ 

1 
KOTOpOe 

paBHO Pm'l ~~D\~(Q_I..£,oo), ~lE,....,) )]: 
e_,.o 

o~ Pil'Yl ~vU.O- \oo[\i._o(iil€,""\Elt,""))1~E ... '-1Mt. (49) 
v ..... ...o 

0TMeTHM, 'ITO B yKa3aHHb!R KJiaCC (I), (45)-(47) KaK tJaCTHhle 

CJiy'la.H BXO)l;HT BCe KOHKp8THb18 MO,ILeJIH, llpi188)1;8HHhl8 B pci.3,ll;8JI8 2 • 

16 

4. 3AKJll/llEilliE 

B HacroameM pa6ore rrpo,ll;o~~eHo Haqaroe B / 5/,/IO/ 11CCJie,ILo

saHwe UO,ll;8JibHb!X CHCT8M 1 B raMJ1JibTOJn!aH KOTOpb!X BXO,li:JlT 'IJI8HfJ 1 CO

,IL8plKa!Ill!:8 !Ip01!3Be,IL8Hi!Jl OnepaTOpOB .ilepMH8BCKOrO H 6o3eBCKOrO T'l'!
llOB. PaCCMOTp8HI18 llpOBe,ll;eHO Ha OCHOBe pa3pa6oTaHHOH B /6/,/7/ 

CX8Mll HCCJI8,l(OBaHI!:H 1 TaK Ha3biBa8HOn E.-rrpOllC,ILypH. B pe3yJibTaTe 
CTpOrO ycTaHOBJ!eH VI C e,ILHHOH TOl!KU 3peHl'!fl )(eTaJibHO l!CCJI8,l(OBaH 

HOBUtl KJiaCC HO,IL8JI:bHb!X 3a,l\a'l, ,ILO!IyCKaJil!'\HX TO'IH08 B TepMO,l(HHa!lH

qecltOll rrpe.n:ene pemeHHe. :.JTOT KJ!acc o6o6u1aeT KatJecrneHHO pa3JI11'1-
HHe MO,l(8Jil1 1 npe,I\CTaBJJJIIlmHe 60JJbillOtl HHTepec ,!(Jill rj•I13HKH KOH,l(8HCH

pDBaHHOf0 COCTOHH.Hfl. 

Aaropbl npH3HaTeJibHH npo<jleccopy H.H.l3oromo6osy (MJI.) 3a rro

CTOf!HHOe BHIIMaiUI8 K pac5oTe. 
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