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§I. BB8ll8Hl'l8 

He~ocTa'l'O"iHOC'l'L ~6a'l'lN6CKOI xap'l'HHH Bpa!ll8.Dileroca smpa, 

B KO'l'Opol ROJIJI6R'l'HBHH8 napaM8'1'pl:I He MeHllllTCH C YBeJIH'leIDieM CKO

pOC'l'H Bpautemm, xopomo BH,ItHa B CBe'l'e nOC'l'O.IIHHO HaxanJIHBaDl!HX

CJI axcnepDleH'l'aJll,HHX 'A!lHHHX no BReprHlD,I pO'l'aIO![OHHllX COC'l'Omnni, 

B8pOJITHOC'l'JDI F2-nepexo~OB Mell.!IY HHM11I H HSMeHeHIDIM cpe~eKB~

pa'l'HllBHX pe.nHyCOB B Bos6yz,D;emmx cocTOBHHliX poT~ommx nOJioc. 

0TltllOHeHJIII OT a,inm.6aTnecxol xap'l'HHH OD,Itall'l'CJI TaKJte H B ~

HHX no C'l'a'l'H'J8CKHM RBa.nPYIIOJIJ,HHM MOMeHTaM. 

O~a HS B03MOJIBHX npmmlllllJ8Jll,HHX cxeM, IlOSBOJIIDlll}!X noc~e

~0Ba'l'8Jil,HO, MmtpOCROnH"l8ClUI no~OITJI K OllJlcaHJID Bpallia'feJII,HOro 

~:uemm: ~eqiopMHpoBaHHHX $Ul8p c yqeToM cusH porariHH c ocraiIL- · · 

HHMH MOAAJOt BOS6Ya.iteHd smpa, HaMe'lfeHa B o6sope /I/ ii), TeopHR: 

$1,Il8pHHX poTaiiHOHllllX no~oc, paSBH'l'BJI B BT~l-~60'1'8, OCHOB~BaeTC!l 

aa BBe~emm onepa'l'OpOB·Ilepexo.u,a,Mew- C'l'lmHOHapHHMR;COCTOJIHWI

MH a.u;pa (B 'lfaCTHOC'l'K,onepa'l'OpOB PO'l'OHOB) H Ha HCnOJil,SOBaHHH 

O'l'HOCH'l'enHO npOCTl,IX onepa'l'OpHHX ~ - "~o~eJll>HHX raMl!Jll,TO

HH8HOB" - BOCnpOHSBO.Jijlll!IIX 8Hepro pacCMa'l'pHBaeMHX COCTOJIHd. 

06~e ypaBHemm Teopu, ~anitKe, B npHHnime, no~oe onHcaHHe 

onpe~eJieHHol c0Boxym1ocrz CTanHOHapHHX ypoBHel ( oxaJteM ,n;o ~

Hol rpaHH'lfHOI BHepr:im), l!M81l'l' CT8lleHL CJIOZHOCTH,xax y ypaBHe-
- •· . ' ' ' ' l ' 

Hd SaBHcsmtel 0'1' .. Bp8M8Hl'I T80plDI Xap'l'pH-4oxa-Eoro.1mcSoBa H He 

MOI'YT 6H'l'L pemeHH .u,aze 'lfBCAeHHO B HaCTOlDllee BpeMR:. 

•> Il~JIJ,HSJI cxeMa /I/ He SIBJ1118'1'CH e,nmtCTBeHHol, . 
o~axo O SOJ)CYJ118C'l'BYJIIIHX HHH8 IlO,ItxO~OB Ollllcamm p0'1'8IlHOHHHX 
~:imeHHI BHXO~'l' sa paMKH IlOCTaBAeHHO! B HaC'l'OlDllel pa6oTe 
88,lta'lfH. 
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B npe.zvraraeMOH pa.6oTe Mll cg}OpMYJIHpyeM npH6JIW1temm:, OCHOBaH

mrn Ha onpe,D;eJieHimX npe.D;nOJIOll:eHJmX o6 OCHOBHl,IX Hea.n;Ha6aTH11eCKHX 

aqxpeKTax B 06JiaCTK He O'leHD BHCOKHX cmmoB, KOTOpHe Il08BOJIIIIJT 

nocTpORTI, npa.KTRll8CKH KCilOJID3Y8MYJ) CHCT8MY ypa.BHeiml. Ha 8TO! 

OCHOBe 6y.D;yT IlOJIY'leHH BHpall:eHIDi .D;JIII aHeprlilll coeTOJ!Hlfii OeHOBHOA 

pOTa.nHOHHOil IlOJIOeH K MaTpHqHHX 8JieMeHTOB OT @!8:H'JeeIWX onepa.TO

PC?B, ,D;eHeTBYJll1KX Me,E.D;y 8THMH eoeTOJIHllliMl! K onpe,D;eJIIIDlt}IX oeHOB

H!,18 KOJIJI8KTHBH!,18 napaMeTpH .fUlpa., Ilp:a: 8TOM MH He 6y,D;eM IlOJID80BaTI,

CJ! opHrlIHaJIDHHM HSHKOM pOTOHHOH reop:im /I/. a nepeazteM K onKca

HKD HHTepeeynnwc Hae B8JIHlmH B Tepwmax MaTpm:ti,1 IIJIOTHOCTH / 2/, 

'!TO HBJ1118TCJ! 60JI88 Y.D;06HHM B npaKTHtJeeKOM IIJiaHe. Hae 6yJJYT HHTe

peeoBaTD MaTpHllHHe 8JI8M8HTH OT @!8HtJeeKKX onepa.TopOB M83:,ll,y eoe

TOHHMMH Jmpa., BpaiqanneroCJI TaK, '!TO npoe:KI:lW{ KOJIJI8KTHBHOro yr-
. ~ 

JIOBoro MOMeHTa I Ha ocD Ox pa.BHa .M, = - <J.l I I)( I.),(,> • 

MH nonaraeM, '!TO H,D;pO aKC.HaJIDHO-CHMMeTpH'IHO npH ),(,,.o e OCDI> 

eKMMeTpHK 0: 

§2. ~oooJIHpoBxa Mo.neJIH 

Ka.K H B pa.6oTe /I/ ,w BBO,D;KM eoeTOHHH8 ,.u > • KO'l'Opoe 

e 60JIDIIIHM B8COM eo,D;epll:HT ROMIIOH8HTH OeHOBHOH pOT~OHHOH IlOJIOCH 

H saIDICHBaeM YCJIOBRe eTa.rnroaapHOCTH •&yTpeHHei 8Heprn .fUlpa. npll 

MaJIHX BapRa.nHHX eOCTOHHIDi /M,. /' 

" <Jl,l[A, -1t-htf1.J]IM>=O, (I) 

r,D;e ,il - nprmsBOJIDHH:il mmeimmt onepa.Top; h ('f1) - MO.IJ;8.7ll,1Iffl 

raMMDTOHMH, saB.11CJIIItID1 OT 12 
Tait, trro h{I(IH})= f:r. • 
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Ez - npe~eTaDJIJieT eo6o:il aHoprmJ·eoeTOHHM oeHOBHOH poTaunoH

Hol IlOJIOCH C yrJIOBHM MOM8HTOM I 

MHorotJaeTR'JHHft raMHJIJ,TOIDfaH Mlil W:mteRpyeM B BH,D;e 

i\ 

{I&= Ha - JL(J,<) N + H + H . , 
ail i'et~r. 

(2) 

3.D;eeD Ho= L E,i((a~a,( ta·~av.) C,< - 0.IU{O'laCTll'IHaH 
K>O 

aHepr:wr eoeTOHHM K 

Un.,· -=~G p+-p p,,. L- Qc..c.tm ,~,r , '" , (3) 

rn,o 

Haa. 
eTBKH 

- ROrepeHTHrur tJaCTD KBa,D;pynOJID-KBa.D;pynoJIDHOro B8aRMO,D;CH-

2 ~ .., 
H"" .. - .l Ulua;ualu (.Kz (,i) .. .1cz.JPhk..,,_.,JClJ1tPJ:f Kzu> ...... 2 ,, :2 -,,-- ,-. r t ;."' / ., "I' / -

-- (-0 
ijlj4=- a~._ , o, ulp10 > , 

,, ._. zµ +-
r.D;e "1,.,:: L a .. Q · Q

,-- ;· Y,d ' 4 
- onepaTop K:sa,npynoJIDHoro Mo-

MBHTa sa~a {MaecH) .fUlpa.; IO;;,= 1.U-= o >. 
" ' .,. - -,. N = L .(al<aK + a.;aK) - onepa.Top tJ.11cJia tJacTHU; 

K>v . 
A (JJ,) - saBHCJD!Ufit OT en.11Ha XHM.11'18eRRii IlOT8HU.11aJI, JtOTOpHli 

onpe,D;e~eM }Ig YCJIOBM eoxpa.HeHM '1.11CJia npOTOHOB H H8~Tp0HOB 

B OT,n8JIDHOCTH 

,t . (~;· <.U.I NIA>=- II (5) 

·- Iiy.D;eM C'l.11Tan, 'IJTO COCTOHH.118 I_µ > HBJllIBTCH BaKYYMOM no 

OTHOWBHKD K onepa.TOpaM KBa8HtJaCTHU 

f.,~ ().t) I~>_:: U.(J,l) t \.tt)--11'-(»} € :-(JI.) 
-, . ~ 1 • £ 

(6) 

• 
fl: (..U) I.Ji>: 0 .D.1llI Beex t, • 
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·t-

3.n;ecr, mm onepaTopu poJE.D;eHillI 6fU.) H YJIBIJTo.lleH:lm: (l»,) iPepMHO-

HOB, TB.K H 8.MIJJmTY.nl:l U1JJA,) 
1 

1yt· (.,U,) HyltHo onpe,JJ;enim, npH Kax- • 

,ll;OM 3Ha1JeHHH yrJIOBoro MOMeHTa. IlpH C,JJ;eJiaHHOM npe,ll;IIOJIOlleHHH 

Bee cpe,znme OT iP:HSHIJeCKHX onepaTOpOB no COCTOJIBHD / ,U > MOltHO 

sanncaTr, B BH.D;e cne.n;oB c eneMeHTaMH o6o6meHHott MaTp~ IlJIOTHoc-
/3/ 

TH, KOTOpa!:[ H HBJIR:eTCJI, cne.n;oBaTeRbHO, HCROMOtt BeJmlmHott. 

CncTeMa ypaBHeHml (I) .D;OCTaTOIJHa .D;Jill HWCOJE.D;eHIDI Bcex 

eneMeHTOB MaTp~ IIRGTHOCTH. 0.D;HB.KO pa8MepHOCTF, 3TOtt HeJmHett

HOtt CHCTeMH HaCTO~KO Be~a. IJTO ee TOtJHOe 'IJHC~eHHOe pemeHHe 

B HaCTOJimee BpeMH HeB08MOllH0 •. 0HO BKBHBaJieHTHO no CBOett CRO.ll

HOCTH pemeHHXl ypaBHeHml.8aBHCHmero OT BpeMeHH MeTo.n;a XapTpH

~oKa-Eoromo6oBa c npone.JJYpoa ca.Mocor~coBaHIDI npH·KaJE.D;OM_ sHa-

1JeHHH yrnoBoro MoMeHTa. 

Ilpome no,n.naeTCJI IIpH6Jmll8HHOMY aHaJIHsy CHCTeMa YpaBHeHHtt, 

o6pasoBaHHM H8 (I) H ypaBHeHlitt 

. .!&.<.Ml[A 1C-h(1~J]IM>::0 
r/.;,P, . ) 

(7) 

£ <M/[R, 1£-h 1121] /to:: o . (8) 
.J.)11: . . .. 

3To TB.Klle HellHettHaH CHCTeMa CBH8aHHUX ypaBH8IIHR O'l'HOCHTeRbHO 

eneMeHTOB MaTp~ IIROTHOCTH f/7' ( q-!0!) H ee npOH8BO.D;HHX 
I W ~ 

f... IJ~, • MoltHO y6e.n;HTI>CJI, O.D;HaKO, 'IJTO ypaBHeHHH (7) 
• , ,1 "'J 1 

H (8) nHHettHH IIO CTapmHM IIpOll8BO.IOWM. (7) DHettHO no f ( HO 

HeJmHeRiio no P.(CJ ) • (8) .mmeilHo OTHOCHTenI>HO p" (Ho HeDHett-

HO IIO f
1 

H f' 01 ) • IlOBTOMY B'l'H ypaBHeHID.I MOllHO. ~3p8WHT!, 

OT~OCHTeRI>HO CTapIDIDC npoH8BO.D;HHX npH IIOMOUIH CTaH.D;apTHliX M8TO

.D;OB ,IJ;liarOHaJIH8~ MaTp~ • 

B .IJ;aJIF,HettmeM MbI OTKa8HBaeMCH OT IlORHOro CaMOcornacoBaHM 

H He 6y.n;eM orrpe.n;eMTI> onepaTopH ~;c.U)n t;1.u) npH KaJE.D;OM 

6 

,I., 

" 

" 

.. 

BHatJemm ,IA, • ptJHTM, 'IJTO O.D;HOtJaCTHtJHUe COCTOJIHID! ~o 

H8MeHJmTCJI co CIIHHOM. Ilpn BTOM cymecTBeHHbl'MH napaueTpaMH 

OCTaDTCll napaMeTp 1Jl8JIH H BJIHllDIJlH6 Ha cnapHBaHH6 nepenop

MHpOBaHHlie O.D;HOtJaCTHtJJme aHeprHH. HCHO, 'IJTO TaRM npone.JJYpa 

HMeeT orpaHHtJ6HHYD o6nacTt, npRMeHeHH/1 H He IIO,IOCO,IJ;liT Mfl H8ytJe

HM sqq>eRTOB nepecetJeHHH IIOROC C pasHott KBasHtJaCTH"lHOtt CTpyK

TYPOtt. 

0,D;HOtJaCTHtJJme imeprHH H MaTp_HtJHble sneMeHTH, BXO.n,nuHe B KO

s@?~eHTbl aHaJIH8HpyeMHX HaMll ypaBHeHlitt, MbI CtJHTaeM B 8.KCliaRI>HO

CHMMeTpwraoM 6asnce, no.ny-qeHHOM B MO,D;eRH c IIOT8H!lliaROM CaKCOHa-

By.n;~ /4/. . 
3neMeHm ·MaTpHn!l nnoTHOCTH f':~: V'.l(.M)b;, • ( ~1;';= -U4•(.U}IT.{..U)d,•) 

• ~, <1 'J •, . (J 'd 
onpe.n;eRHM He ypaBHeHml (I), sanHcaB HX B TepMHHruc fo -onepaTo-

. /\ -t :t 
poB H iPHKc11pyH onepaTop A = foJ 1'1/ 

3.n;ecI> 

-2 £,(.M)U,(.«)1.t.{.M) + i){.U)(litP)-i/.{:.U))= 0 
d d t d d . 

. /J(JJ.) _: G <JA, (Pl»> - napaMeTp 111eRH, a £, (JA.) 
<1 

(9) 

nepeHOpMHpOBaHHlie HB-sa BpanteHM 0.D;HOIJaCTHtJHlie sHeprHH: 

_, . zo ~ 
~-(..U)-= ~· - J(J,.1) - lfio~. • <.M W2 0 /.U >. (ID) 

dd " 
IlpH TaKOM BH6ope onepaTopa fl HS (9) no.ny-qaeM o6HtJHHe 

Bblpall8HHII .D;Jm 8aBRCftlllHX OT yrJIOBOro MOM6HTa u, iY - aMIIRHTY.D; 

2 
(k{.U) 1 -d : i ({ ! E•(.U.) ) (II) 

u/fJ,t) 2 L 'C(·.u1 t l(.«J]¼ 
4 d 

.IJ;lJII>we np.llBO,I(HM HBHbli! BH.D; ypaBHem (7) H (8) B TepMHHruc 
I\ . 

fo - onepaTopoB, BH6Hpa!:[ no,nxo,nlllllHM o6pasoM II ,. tJT06H no.ny-

tJHTI> Bee HYJtHHe MaTpHtJHSe sneMeHTbl ('
1 

H f 'r 
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' • ~, (·! '' fr) (-) ft ~4 - V.:m VJ11-1 
m1< - u !rJ u.t:-1 ut-> 

d~ dK mi< 

B •J ... V,n, V /Wt 
I rnx 11-> wi,-' 1.1H 

UJ111 d K h11( 

IlpH sanHCl'I ypa13Hemm MH nponycTHJlll[ HHneKC!l n (.n,Jlf! HeATpOHOB) 

H p (.n,Jlf! npoTOHOB), TaK KaK ypaBHeHH.R: .n,JllI n l'I p ~eH-

TH'IJHH. no ipopMe. 0,D;EiaKO, Hs-sa Ha.mr<m.ll _11p - KOMilOHeHT B KBM-

pynoJI:&-KDa,IWYilOJihHOM BsaKMoneAcrBmi: HaQ. ',- ypa13HeHID1 .n,JllI npo

TOHHon l'I HettTpOHHOtt noncHcTeM sauenJIIIDTCJ! l'I Bes~e no~ 

<J/4. t ~ /JJ. > HY21HO noHHMa.Th cyr.w;y <(.,U./ D ( n 1<A1-1 p) ):,U > +-
~ ~ ~ 

t · t)A <)), I Q9-< ( p \4Ak 11) / .M >, 
PaccMoTpKM cnoco6s pemeHM ypa13HeHHA (I2) H (14). YpaBHeHIDI 

(I2} pewaeM OTHOCHTe~Ho f~• npH Me.eyniua: npe~oJio:11:eHH.R:X: . 

a) C'IIHTaeM 3JI6MeHTli p'0),-,o), BXO~e B 3TH ypaBHeHID't, yze 1'13-

BeCTHliMli HS (9); 6). MO:eHT HHepJJ)f,H }(.)).) onpeneJilleM 1'13 ycJioBm/
2
/: 

Tr ( Ixf')=-1 ( LJ'!, o'..-::. -1} ; B) npH ~e o-qeHh 6on-
. ,'. "d !q' 

nmx 3Ha'CleHH.R:X yrJioB6ro MOM8HTa, Korna KOJIJI8KTl'IBHli8 IlaplM8Tpli 

eme He MHIIIKOM H3M8HHJIHCh, npeHe6peraeM BC8MH 'IIJI8HB.MH THna 
~ ~ ~, ZJ.I. t g~ ,'/C I 

Z.kz
4

<),t/~,,/,,u l.. a...,.a,,._()i<A•) 1'I Sl.(.AJ.)L•t11J' P,,.' 
µ. ., r =I'~ Vim/ (/ kl •IMJ""J 

Terna as (12) HaxOnaM: 

I l-) Z. 
fJ I • X {,(,, 

1·,. -= - - d , , ~ (I2 ) 
~ t/J,<) 'd E.. . 

<!' "d // 
YpaBH0HHII (14) paspemaeM OTTiOCHTeJ!bHO I'.. npl'I aHaJIOrH'IIH!:lX 

npe~OJIOllteHIDIX, a HM0HHO: a) C'IIHTaeM pi•°fl H f
1 

B Hl'IX y:11:e 

l'I3BeCTHliMH l'I3 (II) l'I (12 ), COOTB8TCTB8HHO; 6) npeHe6peraeM 

Bce1.m 'IJI8HaMl'I THila Z:.kL,.;.CP/Q,uf_µ >{Z. aJ a2~ P~·) 
• • _µ r- r IA#i • ., "·~ I ' a ' 

• ) ( g 14 '-,: ij ) 

.Q lJ.l ~ t1 i., d ~111 f "\i ' 

10 

// 
0.D;HaKo, naxe np:e: TaKHX ynpomemmx ypanHeHIDI Ha f ocTatJTCff 

noBOJihHO rpOM03nKHMl'I. Mil BOCilOJih3Y8MCJ! TeM, 'ITO lpll3ll'l8CKIIM HH

TepeCOM npencTaBJIIIDT BeJIR'IHHli O.':jf) H ltM) (cM. <p-Jii,J (15)) ,d 

He OT,lleJihHble MaTpll'IHlie 3JI8M6HTli p': H MOnHip,mKpyeM CHCTeMy (14) 

C TeM, 'IIT06li onpeneJIIIU Hen-~cpencTBeHHO .fi(..M)H Ll'(..«). M~nHqmta-
- . 

IlIDI OKa3liBaeTCJ!_ B03MOlltHOli npl'I Bli6paHHOM Ha.MH OCTaTO'lffiOM B3aHMO-

nettcTBl'IH (2). ,llJm: STOro HylltHO YlJHOlKl'ITh (14) nocJienoBaTeihHO Ha 
l-) • 

a20 22 2 V,. ~ 
"V'' U,, ~ui• 
d~ 1 vef'·' U<t', -a 

BaThCJ! paBeHCTBaMH 

, npocyMMHpoBaTh no l, j H BocnoJih30-

(I5). IlOJIY'll8HHli8 ypaBHeHWI ecTeCTBeHHO nonoJI-

Hl'ITh yCJ!OBH8M 
. z. I\ . 

.0:. ,<').,(,IN /M > ~ O 
r}.,)J... . 

. II ) 

( ~ f:; =- 0 ) 
1,>0 

"r KOTopoe onpeneJI11eT J/.1'.M) • B pesy~raTe HMeeM c:ircTeMy 
(; 

L Q,. x. ~ ,. 
• _ ~1 d ~ 

d-1,,. o . 
l i" {, - -- J,) 

c HeHaB8CTHilMli· (~· J: ( a.;_'~t-n), x~ 
1 
ti~ 

1 
ci~{p); 1~., l1

1

~) 

· .. 
' H eme·nBa ypaBHeHM: 

. 2 ·. . " 

'Cl,/ -d L em <111-1 -:.. e, 
i-l-1=1 

{t:::tJz) 

(16) 

(I?) . 

C ... HeHsBeCTHliMH ;, ~ a;zl11 ) i,f ~l = a1z.JP )_ • KOHKp6THlili _B~ 

KOa@lmi;HeHTOB. CHCTeM {16) H (I?) npHBOnaM B IlpHJIOlltemm •. 

IlpH 

mm, 

YpaBHeHIDI (!6)-(I?) npH JA, 1 0 .Ml,I pewaeM CJie,DylII{HM o6pa30M: 

~) 3HaJI MaTpH'IJHHe 3JI8MeHTli OT one~TOpOB cnapH~aH~- H g¼ 
.M~O ,Hs' (16) H (I?), Haxo~- nepBi.ie HeHYJIElBli8 npo.HSBO'A-

,11/ fl'' ail { ti I/ // 
T.e. i.ln p } h) (J,l {p) .,th Ao• 

J ) ~ I ')-'- I I ,-

II ' 



2) 38.TeM AHTerpHpyeM "iHCJieHHO H no aaaqeHID!M cpe,ll;JJHX npH 

J).,=0 H BTOpHX npoHsBO.n;Hh!X aaxo,IUIM A{JA.) A(.«) ~J,1lt11 ,;f.,,u> 
J / r 

npH .J,i/Oj 

J) C IlOJiy"ieIIHhlMH HHTerpa.nI,HhlMH BeJIKqmi:aMH nepeHOpl'li>ipyeM 

O,IUIO'laCTH"lHHe 3HeprHH (CM, qiopr.,y.ny (IO)) H HaXO.I(HM :ma'leHIDl: 

u if . aMI!ID1Ty,Il M p' npH .,U, t O • Bee 3TH BeJ!HlrnHll IlO,IlCTaB-
J ll•n U 

JI/ICM B ypaBHeHH/I (16)-(I?) H onpe,IleJIR:eM npoR3BO.n;Hhle Ll Q A. 
. I I 

B TO'IBe J.j, :f O • .IJ.an1,me no 8THM H0BHM 8HatJeHID!M np0R8B0.n;HhlX 

H no 3Ha'leHIDl:M cpe,ll;JJHX B T, .u;o , mtTerpnpys: "iHCJieHHO, HaxO,IlHM 

cpe,wrne il{JA,' ), A(.,U1 
)
1 
< ,(,,;' / Q'JU /.Ji> B CJie,ey1001eil· TO'llie 

I 
n noBTOplleM BCIO npoue)lypy. BeJIH'IIDia O =)A.-.,« .FIBJJJieTCJI utarOM 

HHTerpHp0BarIH/I. 

TaKHM 06paaor,1, C0'leTa.FI pemeHHe ypaBHeIIHil (l), (?) R (8) 

. npH onHCaIIHHX BHwe npH6JIID!teHH/IX c MeT0,IlaMH 'JHCJieHH0ro HHTerpia:

p0BUHIDl, HaM Y,IlB.JIOCJ, nocTpOHTJ, npaKTH'leCKR HCTI0JIJ,3yeMYJO CXeMY 

,IIJlf.! onpe,IleJieHH!I HaMeHcmm cymecTBeHHHX' KOJlJleKTHBHHX napaMeT-

poB B:,Ilpa co CilHHOM.3Ta cxeMa 6H.na npHMeHeHa B pa6oTe 121 
,IIJlf.! 

onpe,IleJieHH/I napaMeTp0B ,Ile~0pMHpyeM0CTH K cnapHBaHM Bpaiua»-

meroC.FI .FI.lijla npn).(=O.n UHTHpyeuon pa6oTe 6HJIH 'IHCJI8HH0 pemeHH 

ypaBHeHH/I (!2),(!6) H'(l7) ,IIJlf.! p.Fl.IJ,a B:,Il8p pe,nK036M6JILH0il 06.na

CTH H npoBe,IleH aHaJIH3 n0JJY'leHHHX peayJIJ,TaT0B.CpaBHeHHe Teope

TR'leCKHX 0lleH0K C H8BeCTHhlMH 8KcnepHMeHTaJIJ,HhlMH ,IlaHHHMH noKa3aJI0 

npHr0.IUI0CTJ, npe,IUiaraeMon cxeMH ,IIJlf.! ·onHcattm:r Hea.IlHa6aTHtJecxax 

nonpaB0K K MaTpH'IHhlM 8JI6M~HTaM MYJILTRn0JIJ,HHX onepaT0p0B npH 

He 0'leHJ, 60JIJ,WHX 8Ha'JeHH/JX cnmia.PemeHIDl: ypaBHeHHii (9),(12), 

12 

/ 

(!6) H (!7) 11)UI CJJY'la.FI .M, :f: 0 6y,eyT ony6.mmoBruw B cJie,eyxxneil 

pa6oTe. 

B 3aKJDJ'leHHe npmtomy HCKpeHHDD 6.naro.napH0CTJ, H.H.MHxru!:JIOBY 

H n,Rapa,Illlt0BY Sa n0M0IUJ, npH paapa60TKe p.FI.IJ,a B0ilp0C0B,Il0WJB:THX 

B pa6oTe, 

J!HTepaTypa: 

I. H.H.MroraanoB, E,Ha,n;JKa.KOB, n.Rapa,Ill[0B, o6aop 3tJA!I, T.4, 

BHil,2, (!973), 311, 

2. ~.Rapa,nitoB, H.H.MlocailJioB, R.llimepoBa, H~, T,21, BHn.5, 

964, (1975). 

3. H.H.BoroJm6oB, .IIAH CCCP, II9, 224 (1958). 

4. ~.H.rapeeB, c.rr.HBa.Hooo, B.r.CoJioB1,eB, C.H.~.Il0ToB, 

3~Afl, T,4, BHil,2, 35? (1973). 

' 
PyKOilHCL noctynHJla B H3,nateJILCKllli Ot,neJI 

2 anpeJ1a 1975 ro,na, 

13 


