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B Hepe~THBHCTCKO~ KBaHToBol MexaHBKe CqHTaeT~, qTO qaCTRUa 

.fIBJIS!eTCH TOlleqHO! B TOM CMHCJIe, qTO IJ!nsWie9RaJi BeJIHqlffia A , KOTO

• ~R xapasrepaayer ee B MOMeHT BpeMeIDl: t , aaocpaaaerca oneparopoa 
ACt) , COOTBeTCT~ no HeKOTOpoMY npaBWIY (eM., Hanp'HMep,[I~J) 
KJIaCClPieCKO~ WHRIOm A (9J P, t) KOOp,ItHHaTll, 'HMIIYJIhC8 11 BpeMeHH, 

xapaKTepHSYDmel KHaCCWiecKYID To~eqgyD qacTnny. QnHaKo ~ OITHC8HRff 

,ItB~eHR.ff qac~ BO BHemHnX MarH'HTHHX no~ BBO,ItHTCSi ,ItOnO~Te~bHaR 

'CTeneHb CB060,ItH - CITHH qaCTRUH ~ , KOTopaR C~TaeTCH ~CTO KBaHTO-

BOi! B TOM CMllrJIe, liTO OHa He CBJIS8Ha C KaKoil-Jm60 <PYH.KIJ;Hei\, xapaxre
pHsymme:n ,nB~eHHe KnaCCHqeCKO~ ~ac~. 

HatmHaR C pa60TH lllpe,It~epa[9], B HayqHoA JiliTepaTYPe nORBWICSi 

pJm pa60T (CM., HanpHMep,rIO,II]), B KOTOpllX aa OCHOBe peMTRBHCTCKKX 

KBaHTOBllX ypaBHeHd ,ItBKlKeH:HH nORaS1:lBaeTCSi, qTO CIIRH 11 ,npyrne <pHSH
t' 

qeCKHe Be~, He HMemmHe Kn8CCWieCKKX aHa~orOB, OTPaXSDT HeKHe 

CTenean CB060,Itll, CB.ffSaIUWe CO CTPYKrrypoA lIaCTEU!i. 

B ,ItaHHol pa60Te MIl paCCMBTpHBaeM MO,Itanb Hepe~THBHCTCKOl KnBC

c]ifqecKol1 TooqeqHoA -q8C~ CO CTPYRTYPO~. TaRaR oq8CTHIJ;8 npe;n;CTaBJIJleT 

c060l cKonneHHe TO'lleqH}lX KHaccxqecKHX cy6QaCTHU, KOTopue npH "pa

SYMJillX" saemaax noJIJiX, 6Jr.aro;n;apR CBJIbHorq BsaEMO;n;eAcTBBIl .npyr C ;n;PY

rOM, "y,ItepmIBamCR" sa paCCTORHBJIX, He npeB:bIIII8.KlItmX pasaep t 
KOTOpllA Ha ,ItaHHOM STane paSBHTHH <pH3HKH He ;n;onyqRaeT Henocpe,nCTBeH

Horo H8MepeHHa. llpn TaKHX yrJIOBHRX MOEHO iqnTaTb, 'liTO paCOMaTpHBae

MaR Q8CTHIJ;8 xapaseepaayerca KOOp.ItllliaTOI 9 (KOOp,ItmraTa IJ;eHTpa Macc) 

H m.my~bCOM P =- m i! (noJIHH:I m.myJIhC CKOMeHHR cy6-qacTIiIJ;), 0TP8llaJr 

mmm ee TO'lle'tUtHA xapaxrep, H, KPOMe roro, T8KHMH ~S]ifqec.I<EMH BeJIH

lIHH8MH, RaK co6cTBeHHliA MeX8RJiIlleCm MOMeHT r , ,ItIDIonm MOMeHT J t 

-, 
,1UIIIOJIbH8R CKOpOCTb d t MarHHTHIll MOMeHT;1, H .npyrmm, 0TPlDBIIlJnMH 

ee CTPYKTYPmd1 xapaKTep. TaRYJO qacTlillY' MbI HaSOBeM CTPYKTYPHO-TO'lleqHoA. 

~ nocTPoeHRa TeopHH CTPYKTYPHO-TOlIeqHol QBC~ Hcno~bsyeM 

CJIe.nyDlUle paCcyx,neaaa, 
~S}{qeCRaR CHCTeMa C KOHe'l:ffioA Macco:ft III , KOHe~ aapanoa e , 

COCTO.RJ1laR aa To-qe'IHHX cy6q8CTRU C MaCC8MH !YlJ ( L '0=- rn ), aapJmaMH 

I.	 ~ (J.., eJ.=e ), KOOp,ItHHaTaMH Z« 11 ImHemqecImMH m.mymC8MH 

A~ = PJJ 9.101. B npHCyTCTBmI BHBIlIijHX CTBIJ;lIOHapHWC rpaBHTB~OHHoro B 

~";""":"'A""'''''''':'"':.'' 

~ "T _ 1 
r ~"?,,

•• 1 
t@ 061.e.t1HH~~;ii HHCTmyr ~~IfHbix Hccllen.OB'aHHH lly6Ha. 19,88 ' r ' 
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H OJIeltrpOMSrHHTHOrO nOJle~ C HarrpmKeHHOC'l'.flNlli &(i~) , E(~): Jl(~), 
ODJIOOIlHbIMli 0 COOTBeTCTBYI01UIDA11 nOTeHWI8JI8M11 </>(,.:) , fI(~J, A"{p) 
pUDOHqIDGMli

~(~)r:£" f!~(P;J t:(f')=-V¢(~)/ Jl(~)= V",A(P), (I) 

OUHOblDOeTOJl oHoroMoM ypaBucHH.tI .uBIDKeH~: 

Pl.J i~ d!YIJ &e r(J'~ e., & (~) I- ~61 ~ ~ ~(i) - ~(9). (2a) 

3,n;ec:b npennonaraerca , 'tlTO W eCT:D cI!YHlmIDI pasnocrea I·\Oop,n;HHaT, T.e. 

W(?) = 'W'(· ".I i!)/{r .. ) ?f;k =- i -~ (20)J J 

eCT:b rrOTeHUHaJI:bH8R 3HeprMR B38nMo,n;eRCTBRH cyo~acT~. 

PacCM8TpMB8eMaR CHCTeMa HMeeT cI!H3H~eCKMe x8paKTepHcTHKH OT,n;eJl:D

HHX cyo~acTHU, 

1lJ.J.1 ~" ~Il(J ;O~ =~ i.< ) LJfI( :::: E.v.~~ ~f), (3a)I 

~ P:2	 hi. . ,. ,,, -)
J ~ ::;L ) l/; -= "?f 'I-I(~)f- e, r f?; J (30)

2m	 ' 
H xapaxrepacrnxa CHCTeMhI B nenoa, m , e, 

~=~~9toc) ~=L;gCl( :7« s: L LJ~J (4a) 
m	 .J. 

. /-I:=.L (R;s 12« ,. ~ '!Jtil;) 7- €./ tfJ((t";)J + W(9) • (40)
2~	 J ~ 

OnncaHHe CHCTeMOM ypaBHeHMM .nB~~eHMR (2a) Mo~eT OhIT:D SallMCaHO 

B r8~:DTOHOBOM WOpM8JlH3Me B TepMHHax Koop,n;HHaT ~~ H KMHeTH'tle-

CroIX HMIIYJI:DCOB PJIlI .=. ~ ~ B CMhlCJle, ~TO H3MeHeUHe JlIOOOll BeJlH'tfilliH 

A co BpeMeHeM onpenenarca RaK 

..4= :i(9,P)= {fI(9IP)) A (q/p)} ) (58) 

r,n;e9:a(~/"'19:,) , p:(A,,,,/p:') H{oJ.j - cxocza Ilyacooua, 
HMeKlI\lie Bl1;II; '[12] 

{A(q,P).,8(PtP)l:. )(~ ~ -* ~ll -l}.Lc~}(,/i)M ~). (50)
'j ~ ~ 09/1:( ?JI'( ~.N\ C ~ 08B 3Rt 

CrrpaBe~~BOCT:b COOTHOilleHM~ (5) MO~HO rrpoBepHT:b, BH~CJlRR CROOKH (50) 

B ~8 CTHHX CJIY'l8RX: IHI ~J ' rrpHBO,n;~HX 1\ &e=~ i", ,H {lit J)..tq j 
npasonsnrax K ypaBHeHHRM (2a). 

PeSYJl:bTaTH BhI~HCJleHHM CIWOOK Ilyacccaa (50) ,n;JlfI o,n;Ho~aCTH'tiliIDC 

xapaKTepE.CTHK (3), xcropue 0YlIYT IIOJIeSHbr B ,n;aJI.DHe~nrnX BbI~CJleHHRX, 

sarrncaHhI ~e: 

2 

I!
i 9;'a ~'!t3 j == OJ f P.J'c< 9.J~j =8;''J:j3 (6a)J	 ./ 'Y ~ J 

.lll 11 ~ 1 j fl/'"I ~~.1 t9,~ j = -01 ~J CaU3ifJr./('l.t'<, I eJq, LJ':.B ;:: -Of ~.r Z~J (60) 

113?A.I 4J't.8}= -J}" (43b 131¥ ",~, (0'c( ~ (9;) _~B ?;'J'"J4-(~-:)))J (6B). c 

IL.lfIf; L.JVJ} =-If;!''~y (1/·6 + ~ ~/i"~P ~ (0'"7»)J	 (6r) 

)', J ./"L: 1/ 
{ '/!;I 9,'/IL.;J::£, 13k) 17.J1J 1}'rA =-&, c;ct./j~ su: ~~./'t.tf(f(jJ)'/ (6,n;) 

J '" .., /J?./I	 h'l.tJC 

/7]'.1 '-.JI~ } =0t '~c {~~ 13«}(A (9.t~) - ~~3 ~'(l J{C{ (fi;) ) J (6e) 

{1l!J1 flJ(9t~~ 0,,« } ::: 0 J f R1.JJ f/J(9))II3,~j=:-~'~, a(fJ(0!) .J (6JK) 
dC(;'Ol
 

!mJ, 1)(9;"7), iJlld, }==_8j/JE0fJ3£ 1»;' C/.;!.8 CJ <P((ij,) ..J (63)
 
2>04
 

I~'f/J(Q-;)., 7jlJj=-~{~fA ~ J {I1?,'/>(Q7"t), /!7.;"CJ)(0"'";Jj=O J (6n)

2>C'ft~ 

11- '0./ CJ fA c»I €.J' (fJ(~)/ ~"cr}~ D) {« tp(9;) J BIb< j =: -91 e'y ~ J (6K)
u0'cX 

I~I ({J(9;)J lj/lcd =. -0t l&.v3C1 eJI <&~ C> fIJ(Q;) J (6Jl) 
00 11' 

1 - j)1I 1/1 -)7 eJ ' f/}(91').J 7]" =-~	 t2.J1 ~~ a'l/(fI.t, J (6M) 
I'T).I) oQ)IOl' 

{ eJ 1f/J(0t).1 e,;'I({J(~-;) j ~ f~) ~(0~), PJ.;II (JJ{~,) f= () .' (6H) 
• 

llyCT:b pacCMaTPRBaeMaH CRCTeMa eCTD CTpYKT.YPHO-TO~e'tlHaH 'tl8C~a, 

T.e. cOOTHomeHHe BHemHRX 11 BHYTpeHHEX B3aRMo~eAcTB~ B ypaBHeHRH 

(2a) TaKoBO, 'tlTO B nID60A UOMSHT BpeMeHR BHnOJIHReTCH HepaBeHcTBo 

19»,(t)- 9",(t)/ ~ ,{ • (7) 

Tor;l(a B cKJIY HeHa~aeMOCTJiI l RMeeT CMHCJI pacCMaTPHBaT:D TOJID

KO <pRSHtIeCIWe BeJ1lf'!RHh1, xapaKTepR3YJllllRe ~acTmJY B ~eJIOM, T. e. BeJIH

-qmw (4). Ilpa 3TOM weeTCH B paCnOpmleHlm MaJIl:lti napaMeTP (BeJJ.R1OOia 

i ) ,ItJlfI np1l6.1!deHHoro OImCSHBJI CTPYKTYPHo-TO'tle'tlHoA 'tIBCTRD;li. 

Y~nTHBaH nocnemrae SaMeliaHIDl, EMeeT CJ4HCJI nepelTH OT nepeMemwx 

9.JrA R ArA. K Koop.n;~aTe D;eHTPa MaCC 9c:( ,nOJlHOMY mmyJIDcy p.... 11 

OTKHOHeHRHM Koop.nHHaT R CKopocTeA cyo~acT~ OT Koop;l(RHaTH 11 CROpOCTH 

~eHTPa uacc, T. e. -. 

3 



.. 
<to/ = qol. + 9.1O(J Pic< =(!!J. Po< + 0«. J ,zJ ~ =nJ.J 9'A( 

(8) 
m 

OTCmna cne~eT, ~TO 

( 9)Z rn; 9Jlll == O.J L ~~ == L. '0~~ ==: 0 . 

OTMeT11M, ~TO rrpli saMeHe nepeMeHHIDC (8) ,IJ;Jm ~aCTHIDC npOliSBO,IJ;HIDC n 
(50) cnpaBe,I(~O 

J' .I"L .= /lJ.I ~ f- (I - 0./ ) L _!!Zt Z (1- 0, ra. (IDa) 
o9JrA. rn CJQoI.. d ~.Io<. m./" '07J't/\. 

£. =- Q f (/ q/~) iL _ L !!!L!! (1- §t'J s: (100)4. 

CJfJ.J~ 0,.«< o~ JJI rn. . 0/(;10\ • 

C yqeToM oooSHa~eHHM (8) .B Teopnro BBe,IJ;eHa Ma~aH Be~~a 

/ ~JfI( (t) / ~ l npa scex J , c( li t • ~TO nOSBOJIHeT rosopars 0 
pas~IDC npli~eHliHX TeopHli no Ma~oMY napaMeTPY'! • EcnR B pas~o
lKeHIDi aanpsaeaaocra nonea (I) no ~~ y,Itep:llrnBa Tb TOJlliKO JIIDle:t!HHe 
~eHH (~TO 8KBHBa~eHTHO y,neI»KaHwo KBa.n;paTll'lliIDC nOTeHIJ;Ha~oB). T.e. 
HcnO~SOBaTb r~H~eHHe 

~ (9;) =.!«(~) f- ~.fo,.(Q) ~.6 (II)
qj3 ) 

TO npa aaaeae nepeseassx (8) C j"leTOM (II) IlpH cyMMHpOBaHlitlol no . 
aces J' no.n;yqaeM· 

11l~ = ~'¥ (e P.l3 }/I' ( rT) f PA dfl aJl..(Q)t ~.}{I(~)+z!p,,8~J{&I)l~ 
me /7JC ~ C } (12) 

+m Got. (~) ~ e Ea.(9) ~ <i8 ssas: . 
OP,,8 

sneCb BBe.neHH 0003Ha~eHRH: 

ck =~ E1 ~ == Z "1.J ~ 9...t. =L I1b ~ ~.JD( - ,nmrO~M I4OMeHT, (13a) 

ci -::. 2, eJ ~« =L ZJ fJ«. = Z Ir1.I e, ~c( ,nmIO~HaH CKOpOCTb, (130)-

~J= ~ - ~ - OTKJIOH8HBJI oTHomeHHA aapsna K xacce , (I3B) 
~m . 

~..8 =- L ~ ~M i.l~ - reasop MarHHTHoro MOMeHTa. (I3r) 
:lc 

llepmdl, IlfiT~ H aecroa 'tJJIema npaBo1.! llaCTH ypaBHeHIDI .nBHlteIDJR 
(12) OTpaKaDT Bos,neAcTBHe BHemHKX noxel Ha To~e~ CTOpOHY llSCTKUH, 

a OCTa~bHHe OTPaEaIDT BSanMO,IJ;e~CTBHe sa c~eT CTPYKT.YPHO~ CTOpOHH 
~ac~. C~e,IJ;yeT saMeTliTb, ~TO BHYTpeHHne CRllH, cBHsaHHHe C nOTeH
I.taa~OM W (26), JU3HHM 06pasOM He B.JIIDIIOT aa ,nBHlKeHlie I..J;eHTpa Macc 
~a CTIDJ;bI. 

~e.nyeT OTMeTliTb, T{TO B BH6paHHOM HaMli rrpli6JIIDKeHlili (II) ,nJm 
ypasaeaaa ,I(BHlKeHM (12) (8TO npn6.JllilKemre coxpaana npa BHT{licneHliHX 
liSMeHeHID1 BO spexeaa ,npyrnx llllis~e czax Be~~H) MH npaxrase CIGi npe
He6peraeM KBa,I(paT~HMli 'tJJIeHaMll, T.e. C~liTaeM, T{TO 

2. C!J ~./~ ~.I-S = 0.J ~ =const •. (I4a) 

OTc~a npli ,I(~epeHI..J;liPOBaHHH no BpeMeHli cne.n;yeT 

Ax..a = '2QJ ~.Al( ~.J13 =.-L.. 0 ~.I13 i./«. =-.{a0l, J (140) 

~TO OSHa~aeT, ~TO Bce Wlis~ecKHe Be~T{lIHH THIIa MarH1ITHOrO MOMeHTa 
(eM. (I3e» H~TCH aHTliCHMMeTpH~HMH,R. cne,nOBaTe~HO, ~ COOT-
BeTCTBymmlIX BeK~opOB MOZHO HalllicaTb 

Ad= E.c</3?J AJ3 ~ 11 A oc../3 = ..L E.cx..8 if Acr • (I4B)
2 

PaCCMOTpHM Tenepb ,IJ;pyrHe WlisMecKlie Be~HH, xapaKTeplis~e 

~aCTHQY B I..J;ellOM, HaT{llHaH C no~oro MOMeHTa Ko~~eCTBa ,IJ;BHEeHRff: 

JD( = tolJ3~ L 9.1.J3 P.l 1' = i.; r S~ ) (I5a) 

L; =: £ot.Ja~ 913 P4"J .s, = COV3 6' ~ Il?J ~-<9 §I,. J (150) 

me Lo. - opoHTa~H1dl, ~ - co09TBeHHWl MeXaHMecIGIl! MOMeHT .KOJIH

~eCTBa .nBHEeHHH. 
. .IlnH nOJlHoil 8HeprKH (46) c ytleTOM JlIDllb KBa,npaTlftUiIDC 'tJJIeHOB no J:~; 

He yqHTHBaH nocToRHHHI OTc~eT BBYTpeHHeA aHeprHH 'V(O) H Tpe6yJl 
paBeHC'l'B8 BYJII) CYMIIBPHHX nOCTOJUiHliX COCTSBJISmItI,DC BBYTPewmx CM, 
HMeeM·. 

I (02(/} )-.N = r +- ?:: + U ~..L ~ 2 "?J ~/O( ~./..tJ + aCf d~ 
. 2 vq.,(oQ" ~ 

-I- -j (:~~Q.B) Z eJ ~~ ~8 ~ f ~, (;;:d~/I/J ~'< 9.//~ .• (I6a) 

~eCb BBe.neHH OOOSHa~eHRff 

r=~P"'J t: = L T ~.I,( ~<I. J U = 111 CPt 9) f e 1jJ{q)J (160) 
.2m 
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orrpe~e~He KHHeTH~eCI~O T Ii nOTeHUHa~bHYID 0 aHeprKH CTpyKT,yp
HO-TO~eqflOH ~acTHUH KaK TO~KH H BHYTpeHHIDID KHHeT~ecKYID aHeprmo ~ • 
OCTa~bHHe ~eHH B (16a) COOTBeTcTByIDT nOTeHURa~bHon aHeprHH, CBRsaH-

HOn co CTPYKTYPOH ~aCT~. 
OTMeTliM, ~TO BH-qHMeHIie I H,9RY Ii f I1J Ac } no ~oPMY~e (56) C 

nplI6JImKeHHbIM BHpa~eHIieM (16) ~JTJl H TaIOKe nplIBo~HT K ypaBHeHHIO (12). 
Tenepb, BH~~ IiSMeHeHIie MOMeHTOB Ko~~eCTBa ~B~eHRH C rro

MombID (5), (6), (14) Ii (16) ~M op6KTamHoro Ii .c06cTBeHHoro MOMeHTOB 

(156), nOJIY'!aeM 

i =I H Lo<} =- e 9'8 (PO(){.13 -PeJiol) f ~ (d4"P~~ - dcr~ 'iJ}L~) 
~ I me me. fJC{t Vqt!f 

t: ~ (d~Jie -cIelto.) f 2q.8 (,.#~(X, oJfJ3 - Will) (17a)ftl".J3 
C . f)Q6 09i 

of co(..J3(f 9.13 ( rn 6 of + e CIf r dp ~t) J 

50( = f HJ 5« j =- - &..Blf J...l..ta/lo I- d.8 (PaJlj3 -&Ji<) f COI./3?f c!B co. (176)
hie 

TaKHM 06pasoM, B ~aHHOM nplI~eHHK npIi BaqRMeHRR KSMeHeHKH BO 
BpeM6HIi MOMeHTOB Ko~eCTBa ~B~6HRfl H6 nORBnHIDTCR HOBHe Be~ 
no cpaaaenan C BeJllfqIDlaMR (13) ypaBHeHlIlI (12), HO ecza B ypSBHeHRlI 
(16) 11 COOTHOllIeHRn (17a) nORBJIeHlIe MarHHTHOro MOMeHTa jl CBRSaHO C 
Heo,IUiOpo,IUIOCTbID ManillTHoro nOM, TO B ypaBH6HIDl (176) OH BOSHlIKaeT 

H B ~HoponHOM ~ae. 

~TaK, CTPYKT,YPHO-To~e~aR ~acTHUa xapaKT6pHsyeTCR ~IiSR~eCKKMH 
B6JIlftOOIaMH, OTp8JKSICIUlIMlI ee To~e'tffil:il! xapazrep - 111 ,e ,'9 ,P ,l=~1 , 
7', MI T.n., a TaIOKe 4!IisWleC!GIMll B6JUItmHar.m:, oTpaiKaIllItBMH ee CTpyK
T,YPy - d , r ,S ,;; , z: , 'W 11 T.n, ,IJ.wi roro ~T06H YCTaHoBMlTb 
CMSH MeJK,lly STmm BeJIWnrnm.m, no.nyqIDwi ypaBHelrne ~JLfI ~ (13a, 6) , 
llTO MOJlUIO CJ);e~T:O, YMHOJKaR ypasaeaae (2a) aa ~ Ii nOBTopIDi npoue
JIYPY, KOTopaR rrpzsena K ypaanenan (12), IDIH BWmCJIIDl I HI cia.J • Ilpa 
aTOM no.nytmM 

d~ = [HIri f =. [(I.E If (.ea Je )Ii'I- & (c(,p( 2 ~ ~ d.P) oJ/" ~ 
me me m ~ 

+- (iL~~ ~~ )Jlcr ~ (4ehj~)- 2 e, ~~) GMr) ,... ~o6t.c 
c me 'j m ~ 'W.A3 (:f8) 

t- de Eo. (9") f- re. d~ t: c!jJ.J) CJ4. - 2,~:::: &JI h'!,8 • 
11') ~ ./11.1" 
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B ypaBHeHlIH (18) o603Ha~eHo 

_ (2\_ "" Z 2. ~J (2)_ "'\ 2 _;(2)_" l. • 
~ = de -.£,... /1J.t :I J (Jot _.L.., I1'!J &J ~/o'< J 00{ - LJ h1,; ~ ~/..c .1 ( 19a ) 

(2.) ~ ( )2 0 r . T·o.~ (tV j I:.IJ.I!A.
~=L..Jnv 2&- ~.M~~.J VYJVIJ= ~ =,V~J!I/. (196)

"'be ~/~ (7 :J'.I" o0 

KaK Ml:l BE;D;~, B ypaaaeaza (18) nOIIBIDIHCb HOBHe Be~<mHbt (19), conep
1KalIlHe Z} . ECJm np0)J;OJDKaT:b STY nponenypy, TO oopasyeroa uenossa 
ypaBHeHHR C BeJIHqIDIaMJI rana (19), HO conepsaatax 2;;'" • IIoaTOMY' MH 

MOEeM oOOpBaT:b sT,Y ~eno~KY, C~TaH, ~TO HMeeTCR eme o~a Ma~R Be-
JIlltmHa i!.. , a HMeHHO: 

Z -= lJox {/~I j J ~=iL-~
h'} (20)/70 

Mqn~SYR O~eH.KH no Ma~OCTR ~ , 

;R'J,)= 2- mJ ~J =OJ 1df!IMJ/=/Z ~ 2/"/~ITlZ~J (21a) 

Idot.f NJ 
/ = I ~ IJ1.J 'ZJN ~./o(l:!; m Z IVt ) (216) 

MOXHO o6opBaTb uerro~RY wnsxqecKMIX Be~, OT6poCRB ~eHH Z 
M 

llpR 
14// 3 n zAlf npa 1\1 ~ 2 • IIPH aTOM 

'!>D(A4) 0 rN) 0 ..... 2 
t1C =: IIpH M;;3 ; dO( .z: npa N '/' (22a) 

Je (/IIf'd(N)= 0 IIp11 M.~ 2 Ii N~ 1 .; (226) 
o CN) 0

ch. z: 0 npa N ~ 2 ; ll! (II() dOl):: 0 npa M ~ 2J N-31. ; (22B) 

d~MJd~(AI) == 0 npa ft1~ i R IV ~ i . (22r) 

KpOMe Taro, BHYTPeHHBH nOTe~~HaH aHeprHH ~ flo~a 6btTb 
o (.2) 0

COrJIaCOBaHa C npnc:1.mDKelrneM (22) H C ypaBHeHReM d = _ ,1lTO ,n;OCTH0( 

raerca, ecza 

«..8 s>..8 2W (23). . .J'.III =4:( eJ Ie.;ll w npz W 2 'lJ .L 
0,2 l i!: 

a, Iq>oMe roro , HS ypaBHeHIDI dot..(2.) =. 0 ssrezaec, ~TO 

A (3)_ ,g". ",,(2) 1./£ _ e Z ).M (24a)
OC - me + 4 fmc 2 m:lC2 11(. 

aneC:b no 8HaJIOrmI c (21a,0) BBe;n;eHH BeJI:liITmHll 

~ ~ 0)AI
~ = CrxJ3 6 L.J I7?t (~ ~~"' (240)

. .2m",C 7.11 •'V 

CHe;n;yeT oTMeTHTb, ~TO paBeHcTBo (24a) BOSHHKaeT JIRmb npn pacCMoTpe
rom HeO,IUiopO,IJ;HWC MaI'lmTHblX nOJIeA. 
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J1T8IC, B Bh16p8HHOM npn6.JIIDKeHIDf (22)· C yqeToM (23) ypanaeaae (18) 4 :=. d~ 1- <>e A ... + ~ etc ~ .	 (32)
,nJLH .IJ;lffiOJIhHOrO MOMeHTa npmUlMaeT B~	 C me 0C/.p 

J::; ~~ (& 1I2J1.!' +- ~ &3. t(;; ~ j. ~ d;Jlcr f- (4C.l.{a(2)_ 2e PI') .)~) 
me m«: 3 Q)l me /':)?-8 m .rL3Jso» t

. v (25) 
i- d.13 ~Go<;. f 112 EO( rq) r .~ ciB £YEo< - w<-(J(! da.. • 

q.,.6 /l1 2J ee 

KpOMe Toro, B paccMaTpMBaeMoM npll6~eHHll cnpaBe~~BO 

2, In; ~.A>c 9./-8 ::: ~ ~ eJ ~ft( ~,1.8 =: %~ cJ.x d.e J ( 26) 
~ J 

H n03TOMY ra~hTOHllaH (16) npllHEMaeT B~ 

;-1 = 7' + L of U.;..!.. (~~) ~~ .f d t! ~ + 
2 (39", () 9j~:,j tR d 9i3 

(27) 
+-.J...	 (d 2 ((J ) ~ dC(~ .,.. 'If! d.do.
 

2 l~oq~ "liB meR 2
 

rrOCKO~RY liS (14) II (26) cne~yeT, ~TO 

(28)del. ~ f- ~ d. .~ 0.) 

TO ~06HO BBeCTll aHa~or BeKTopa MOMeHTa Ko~ecTBa ~BKmeHRH 

~ ~HITO~HHX MOMeHToB: 

flY. -= E:"~13 D ~ d/f s '" cis::: tt><J3a' £!:	 (29) 
£2 ?fi!. 2' 

~T06H yCTaHoBHTh COOTHomeHHH Me~ oCTa~hHYMR ~K3~eCKHMH Be~

"lfIDlaME H BrmeJmT:b ijeSaBllCEMlle tPH3Ht1eCI)He BeJIRtmHH, BH'lHCJIMM me CKo6

KH ijyaccoHa B ~aHHOM npK~eHHH, Ha~aH C Koo~KHaT K KHHeTH~eCKHX 

MOMeHTOB: 

{v«.) ~ }:o) f PtI,l 9Jj J::: &.6 
J 

I~ Eel::: -~l' (!)I~ ''i.e fI:)J (3Da) 

'.	 (306) 
!f1&t.J c!..d Jz: I~.) d.J3} =-!dD(.) ~J= OJ !~~J =-tu.l3~(~;q. 1" ~ o~ )J

C I11C aQPI 
• ..6' •	 (30 ) 

J{ck.Jd.l3}:=O.l !d~JdRJj=- ~J", {dCl.J c41=-f.cta6 ~ No • B 
O'l!o1eTHM, ~TO C nOMomhIO MarHHTHoro aexropaoro J4PTemnm~a (I) 

M02KRO BBeCTll B paocaorpeaae KaHowrqecm EMIlY~c 'P H KaHomrqecKYD 
~ 

~KllOJ1:bHYIO CKOPOCTh.D COOTHOmeHHHME 

.Be =~ ~ e, Ae><, +- ~ e>AOI I- ...L #ch. a2 
A o.	 (31) 

c c ~ 2 mc s; a?p~,4 

ITpH STOM llS (30)-(32) CJ1e~YDT KaHOHliqeCIrne COOTHOrneHnR, 

(33a)
Jf ~/l.o J=0 .} {Pov <1.e}= 8.x8 

.} 
Ip~P~}=: 0 

lp«~ c4j::: f 15~J 9.B}::: OJ {P~ .z).13} =0) (336)

I
 
!~.Icbf=-~
 

• jJ .• (33B){ch..I d/3}=Oj !JJo(,j c!.BJ= lR8;..J {IJa.JlJ.l!JJ=- O. 

OSHa~aIOll\1Ie HeSaB:IiCRMOCTh B8JIll'tffiH 9 ,p OT B8Jrnq}{H J ,iJ (H 06

parao) • 
ITp:IiB8~eM T8neph P8sYJ1:bTaTH B~CJ18HMR cK060K ITyaccoHa ~J1R KOOP

~:IiHaTH 9" :Ii KIDieTlliIecKIDC mrnyncoB P C MOMeHTaMlI KOJm1!eCTB8 ~Bll

JKeHRH (op6KTa~:bllliM L , ~KJIOJ1hHHM MOMeHTOM Z , c06CTBeHHHM g- ) 
II nOCJ1e~HX Me~ C060H. 

I LO(J 98 } :.: -~w q4' J I~Jei8J= D1 {.f~~ ~}= 0 .} (34a) 

(346){~~)= -~IfP(f" - ~(O:q4"J4- 9..aJ4c)-t(~q~rfp ~ ~ ~c!P ~~) 

(34B)I Lee.; L.,a}:.: - C0<.J3lJ LtT - CcAJ!Jlf <1,~ (eJ.$o .,. ~ ~)) 
C Dq.M 

(34r)
{'-«JdlJ}=-~(q:fl4'Jt,,-~_)+ :c (a:?l"dp ~ - ~~ ~)J 

(3-U)I La.l~ J~-! (~l"d,?pJ(p - CJ34'.p cI~9pJh.) I 

(34e) .i £.«J d~ }=- Cova~dfJ . {~«J /!6j=.-t (a:~}ld" -c/,e.N«).1 
. (34Jt) fL..) L13J:: -t (towl" q,dJ>Np - t..Jj (f> 94 (/pH{/() } 

t~/~J::;- ~etd;- ~ rr1tidJl,-q;,.JI-}J {~J~J=-~"" r (343) 

{s"J q.J3): 0) I Sv &}=-t (d:c4~1" -c4;.tJ J Is..; d..aJ=-Ei..alJd~J (34H) 

n,. i So. J L..e)=-t (~11 9j"d~J.(p - c..8cU' 91 dp Hot) r (34K)

:'1 J-Sot; d~ 1= -~/$d; - ~ ( rt...8 d4}/4' - c/..sMx) J (34JI) 

I. Soc; il..8}:: - £0\.8 K" £6' .J {Sol... s.e j == - tCVdlJ Ss., (34M) 

H3 scex 3THX cooTHomeHd BB;ltHO, ~TO Be.JIlPlllli}i LIX ,cfq, l! ~ 3a

9
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aaBHMT or B8JIJrnIH ii. P . d. J' B o6njeM c.nyqae. Q!{HaJ<O Bl3JIlrnIIIa (N) N ( 40) '. 

SO( =:. SC( -i.C(.1 (35)' Her. = 3 Sa..) ~ =- J. ,,5a..} 

y;n;OBJIeTBOp.f,leT COOTHOrneHIDIM rne ~ nescropaa KOHCTaHTa, IDJIeIOlLl8H pa3MepHOCTb rHpOMarHI1THOrO OT- I 
{Sf1, 9, }.:: {So. A j = {~A} - HOllleHWI H CB.fI3aHHaH co CTpYKTYPOM 'faCTmJ;hI. B CJ1Y'Iae neonuoponuax Mar

~ '-6 ':L3 J :B ..... O.J (36a) HHTHhtX IIOJIeti, COrJIaCHO (24a) 11 (40), B paccnarpasaeaon HaMI1 rrpHOJnDKe- , 

{Sq, rt.}= {&., 
J 

~J= f Ac., iJaI= 0 ~ (366). JlliIl lOMeeT MeCTO paaeucrno II 
{ rv S j (Y ,'AA(3) AA (21 I (0'2 _ e2. ).M. (41a)~ ze s: -CtV;3q .-Do . (36B) I ~~L« == /ic LVJo. + '4 me? m.JCJ. 0... 

llOSTOMy BeJm'tflllia :s , onpe.n;eJmeMaH COOTHorneHlIeM (35), MmKeT pac- .) Orcnna cnenyer COOTHOlIleHlle 

CMaTpHBaTLCSI Ka.KHe3aBHCHMaH OT Be.JIWrnH fi , ,P , d ,? (n oopar- '.. Q2_ g 0 _.L!L _ e2. )=D 
HO). d .me <! 4 Imc 2 m1C2 J (416) 

Tenepb P~CMOTPHM cooTHomeHlIH, BKnID1Iaromne B ce6H Be.KTOp MarHHT
aero MOMeHTa .« (13e) : T.e. B ~ae Heo.n;Hopo,nHHX MarH~THHX rroAeti YCT8UaBJIRBaeTCH CBH3}, 

MeJK,ILy CTpyKTYPHHNrn .KOHCTaHTaMR 9 11 ~ 

{,#q) ~ J= 0.1 (Acy &) = -.2~C~ (d/d"J4- -44)j (37a) ,ILJIH KIilleTH-qeCKO~ eaeprza T , CBH3aHHo:ti C To-qe'lHO:H CTOpOHO:ti 

CTpYR.'rYPHO-T01Ie'lHoii -q8CTliUH (CM. onpeneaenaa (166)), BhlrrOJIHHIOTCH 

f~) L.J3 j == -2~C:J. (Eo{J3~ qddpJ(,o- ~~ 9J- C(P).{O()J (376) cOOTHomeHHH 

1"",,/ ~}.:=. - ~E.cv!J~cf(.J - -(.I4.J ~j=- ~4J3lfe4-. e: /['.P 1/ (37B) {09a.f==~.! (7Jdo<}=O) (428)
J _-1_ 11 \
 

..lme 2~ ~ hiJcol( 00( CItfV' f CUJ./7d.!.J
 

f,)l~ £,-8 J== - fmc Cot.J3 /f"!d" .1 (37r) { ~ Ilx} ::= ~(J & (e.NrJ ..,. ~ dJ-tl) ; (426)
me () qp 

f.ll~ SJ!j } or: - Ccu3l"}Iff.! I~~.#.)3 } == - CO!l3~ ,JI);J l-4i~ ~ f= -ax,//31.J!r(J: (37.n;) t: L~ f::. e 9..8 (po(~ -&Jt.-:)+ 9'.8 Idrflx. Q1i.p - ~dl"~) J (42B) 
J /l)ChlC \' '0 '16 C/\.{ri" 

(42r)3,n;ecb H zraaee HCnOJII>3YIOTCff BeJllfCn:Unl ~ (tV) , OIIpe.n;eJIeHHH:e paBeHCTBa- (i.Jc6.}=0lf (!Jrc &N.r 1- ~~cdp!lJ ~)J 
MH (24). .... . 

(4~)
BBO,1J;H B paCCJJJ:OTpeHHe BeJllftIHHH: 1'1 H M(N) COrJIaCHO paBeHCTB8M {1', '~J = L (dAfk Jt..e, - tI~ &.H.",) ) me 

.1'10< = Mo.(~)=Aa. _J;,,/R~J t1ct~I'I)-A (#JJe )J\Iet (38) ir. 51( J=~c ( c/.;.3 At. ~ - riB /1,.J./.a: )J (42e) 
- - 0( Llmc G(~ 

HS CooTHomeH~ (37) IIO~RM (42lK)f '0 Alo( } == 2~C ~ ( cI.s t4. JI..I3 - d8 P..tj }to().r 

{ ~(JI; ~ j:: {M:.N; P./3} ={M.(N~ 111=0~ (39a) { 7') SO( J= {0 fik J ~ 0 • (423) 

J Jvt (N) d.} { (N) 'j { (AI) • J 0 a .ItJI.H BHyTpeHHe:D KHHeTKtleC.Ko:R 3HeprID'l: 1: MMeeMl Cl( -' ~ ::: .t1«.1 ~ = M",.J l?e::::: ~ (396) 
~: 

~) ~)l & ~~! ~,.' i c: 9", j -= 0.) . {l'.1 /«) ~ Ecv6iY~JI<t 1'-~~ (43a) 
' ...{tfo( ).AI.J3 1=- ~..6(J t14 J MO(J 5--8 j =-~~~' (39B) c D9'c( .J 

t tr, Let J=- - J.~c cq,ag J!./J'tr.J t ~ dx } ::: d. r (436) 
CooTHomeHIDI (39) IIORa3HBaIOT, 'tJTO BeJIH'tJKHH: ./t1J.NJ He saBHCSIT OT 

9 , jf, d , d~ • ITPH aTOM cpaBHe~ (39J!) C (3GB) nOSBOMeT ~eJIaTb [t; d<} ~ ;c ~li e4J1.~ + (2C~(2)_ ~ ~)~~~ (43B)J 
BJiBO.n; 0 npOIIOpt{HOHaJIbHOCTH Me~ ~1'1. H .s , 8 HMeHHO: . 

i {:'J f.« }::::-.l~C ~lrJ<tJlo J !e; .s, f= - ~/3Ir-4JM!"J 
(43r) 

10 . 
11 

http:J!./J'tr.J


t ~/(d. f:; - C«.Jjf7'.H.J.~/,/2~ (C;A} =. - cOU?Jo Ji.,8Mo j (43.II:) 

l rr: MfAI)/ __ C 11 .4/1(#+1)I L:./1oc f= -tx.J3d'.lL8I1/.2) t. t./ Jr1JJ( f - C0(;9d'..I't:....8L":ItJ • (43e).J 

COOTHOlllemm (43) n03BOJI.fUOT npencrasnrr, BHYTpeHHIOIO KRHeTWIec~
 
3Heprmo ?: B sane cYMMh1 rpex CJIaraeMhI.X:
 

~ 
I?: ==. L I .,. (2. -I- ~ ~ (44a) . . 

4 = c@q{,) t:'~ =- N..8.JI..B J C'3:::- - (2C4(~!- g /J1J ()JLa ~. (446) 
~ ..dae ~/7/"'" ~ 

ITPH aTOM,n;JlH 0 , 7:,; H l'.j cnpanenzaso 

Itl ) ~ J= I'C~J ~ f::: !~.J 9C11}=O J (45a)
 

tL~J J:6<.f =~fi'~}(q ~ ~ ~ WI..B ) !~ JIk} = '1'1,8 f!/:!J J (456)

C "zm( d7i; v Y" 

![~)~f= tJ,/ {[.J ~}= ~ i4J - '1.8~~+ 5!:.. CaEI' ~flJ iJJ(r J (45B) 
.J C C ..2IlJC .r: Ol7p 

{1:2 .1 L..x. f = C<t.;9d ~ flfp ())/G J 11:'3.) Lo< J=. 0 J (45r) 
8qq 

(45,n;)1c., d,( } = ~ J ( 1:"2) r4 j ~ I L j~ d~ }= O.!
 

1Ll~ d}= ~ E«~~cI.t,Jl.r } .f 7:~J'~ ! =. 0.J.
 (45e) 

. {(~'.1 oft } :; (2C NA:J.) - ~ MJ9 ) Q!i!J (4fuK) 
m c)QQ() 

{Z:.Lj~}::::-'tmc~/3d'.Jia£~J {c~)£Ql.J=Il"!JJkJ=-0 J \' (453) 

!L~/ 5",}::: -~c. tSx..elf~i6"J {t:'~ J ~ f:-&:N~fl1.d} fC~., SII(J = O.J (45H) 

1?:.tj/lqf~-~~'~/I'.! {C,-,Aa J:'-~o(/S~~11/2») !Z3.1~J:= 0.1 (45K) 

1cL J 1k j. '='- 0 J tr.. $« I=:- Eo<I3b'J./J3I1.! ) [2'3) S I= 0" (45JI) 
" 1 

,~ 

.~.iCIJ~j=={)J !.L2/~J.=_E()(MJi~/r1J:J~ 1':3/~/=O. (45M) 
~ 

MTaK, B paCCMOTpeHHOM BHille rrpH~eHKH COCTORHHe CTpyKT,ypHO-TO
~e~o~ ~aCT~ MamHO s8~aTb cne~ Be~~aMH: 

rrOCTO.fIHHHe: 11) , e .' ~ , w , (46) 

He3ctBHCHMHe nepexeruraa: If ' P , J , do!. , S. (47) 

OCT8~bH~e WHsuqecKHe xapaKTepHcTHKH CTPYKTypHo-To~e~Horo o6~eKTa
 

~TCH WYHKUHEMH rrOCTORHHHX (46) H HeS8BHCHMHX rrepeMeHHHX· (47),
 
a l1MeHHO:
 

....".. ~ --. ...... -. -- .....2 
L: v"p) J==- L+-S T.:..f2...

J 2nJ .J (48a) 
2Je=(4f1(~-~),.. e )mc.J2 L= d-:J (486)me /7J2C2. oe J 

(!J -- 41 --
A,) = ..s -£ 

.J 
M = oS

J 
/l ~ -M f- ~ £.J (48B)(T .2.hJC 

. .2, ...... ~ 

C = a _/'1..){ - (2C ~ -~ ) ss. D&. c/« (48r) . -,.>Jj m· fT ~ "I - J 
o<.u\. U Q4' "f 

U=mf!J(Q") .;. e f/}rli') ) We ':!dld~ 
(48~)2 

H:: 1+ ~--I' lr-l- W.,.. dOl CJf/J r ~ dOl ~ ()2.fL .. + d~ cI,a ~2q;. (48e)
dClo( 2hJ(Jfi( ~ 2lR, ~9..13 

--IJl .!. ...... 
CJre.n;yeT ocoee OTMeTHTb saaomrseczae nepexeaase P ,.[) ,-8
 

BHPa~aeMHe Qepe3 KRHeTH~eCKHe rrepeMeHHHe (47) COOTHOrneHRHMH (31),
 
(32) H (35) COOTBeTCTBeHHO. B03MO~OCTb rrepexo,n;a OT KHHeTH~eCKHX
 

He3aBHCliMhIX if , j} , d-, et , $ K KaHOHw:recIWM HeSam'IC:HMHM
 
- ...... ..., ~ ;:t
9 ,.P, C1 , J) ,,.::) CBO,n;HT CHCTeMY CKo6oK Ilyaccoaa .n;JlSl 

He3aBHCRMHX ~H3WIecKRX xapaKTepRCTHK CTPYKT.YPHO-To~e~oro 06~eKTa 

KCOOTHOllleHliJIM (33a,6,B) H (36a,6,B). 3TO rrO.KaSHBaeT, lITO B KBaHTO
BO~ TeOpIDi CTPYKTY,PHO-TOlIe1IHOrO 06'beKT8 (CM. 113,15J ), rrocrpceaaca C 
oneparopoa BepoHTHOCTI1[S,12J, anrecpa C 06pa3YDlUiMR ? , p , d ,
J ,.s lPaKomqeCKH CBO,n;HTCR: K npoaaaeneaan rpex He.iaBHCHMWC non-

a.n;re6p C 06pa3yDInIMH 9, P (ooae-anreopa) , r:l , Jj (603e-8JII'edpa) 
H !f (aareopa MOM9HTa). 

BepHeMca Terreph K Kn8ccxqeCKOMY OITHCaHHID aBO~ CTpyKT,ypHO
TOQe~Oro 06'beKT8 BO BHeWHHX rr~ (I). BHqHcnRR C rrOMOmhD COOTHome

, lid (6), (30), (33), (34), (37), (39), (42) H (43) rrpOHaBO~HHe (5) 
~ He3aBHCHMWC nepeaeassx (4!7) C Y'lIeTOM raMMbTOHHaH8 (488), rrOJIY
tmM. 

ck =/ H) 90( J= 4<//17.; (49a) 

,4-= {~I~I=CC(J3IJ(~~{V)-t P/Jc/p CJ}{6" + rlnJli.((lJ'+ 
m me 2J00 7: / (496) 

+(~S~ I- (fmc -9)~) ;~ fr'IG(;({~)f e~(9h. <l.8H: J 

(49B)d~ =:=' { II.! doc}.J 
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d~ == tH,C/v,} '= Eotld ( (~J4'(tlJ + ~ aJlr + ~ c4J4)
roc h)~ ~ me. 

2 C9i- ( - ~ ) G (~-et;) ;;~ Yo ds d~ .,. K!.E'.a(9)+ e.J!4 BOx. _ w2.lRo'rA 
J 

(49r) 
m a ;8 aQiX ~ h7 ~ 

~;: I~~ f s: - &Slf)4 (g$~ f (;J7rlC - '/)1;-) ""%1. (~)/B-h4) ~ E.i"i"~4.( 4SpJ 

COBORYTIHOCT:D COOTHome~ (49) npe~CTa~eT co6o~ CHcTeMy ~~peH
UHa~HHx ypaBHe~ nepBoro nO~RB, noaBO~ onpe~e~TD HeSBBHCH
MIle	 rrepeMeHHHe"9 , p', d , d , 5 B .mo6ot! MOMeHT BpeMelm -{~ t.o 
ecza me aHa-qemm aanaas B MOMeHT t~ .. 

TSKEM 06PSSOM, COOTHOmeHIDr (49) eCTll ypsBHemm ,1tBlDRemm CTPYRTYP
HO-To-qe-qHo~ -qac~H BO BHemHHX cTauMoHapHHX n~, BHBO~ ROTOpHXH RB
~OR OCHOBHO~ ~e~ID HaCTOHme~ pa6o~. 

rrO~epKHeM ~BS BaEHHX 06cToRTe~cTBa: 

I.	 CTPYR~Ho-To-qe~aR-qaCTHUa o6~aeT c06CTBeHHHM MeXaHKqeCKHM 
S 
~ 

(I56) H co6CTBeHHHM Ma!'ImTJrnM .« 
~ 

(I3~) MOMeHTaMH, npHtIeM 3TlI
 

MOMeHTH B 06rneM c.nyqae H8rrSpaJIJIeJI:DHl:l, a EMeHHO:
 

A	 =/ls '" t1J (.>"mc. - i) C4 J. (50) 

2. MOMeHTH S H fi B 06rneM CJIy1rae He coxpaIDm1CSi. Qr(HSRO c~eCT
ByeT BeJmtmHa jf (35), CBR:SSHHSSI C mn.m COOTROmeHIDIMB 

, 
~ -- .. .J. -+.~ .. c/-'

's==S-~d.J(C/.; fi=~S+,;le",coedlC ) (5I) 

RB~ST KOTOpOa, TaR Xe,KaK R no~8SI SReprER (48e) CTPYKTYPRO-To-qe-q
ROa -qSCTHUH, SIBnHeTCSI HHTerpS~OM ~BHZeHBH npH ~HX CTS~OHSPHHX BHem
moe noaax (eCTeCTBeHHO, B PBMRaX paCCMSTPRBaeMOrO B ,lI;aHHoit pa60T8 npH6
JIlDteImJI) , T.~. 

• ;:;J;
H~ 0 ;:) R:; 0 ' H~co/)st.. S~ cO/Jst:..) J . . .I	 (52) 

IIpH6JllmeHHoe BHnO~eHHe aSROBOB COxpaBeImR: (52) 06'bHCHSIeTCSI TeM, 
-qTO npa BHBQIJ;e ypaBBeHd ,lI;BDeBmI (49), TaR 'Ie I Ra!t H npa BlilIHCJIemmx 
CRo6oR !JyaCCOB8, ~THBaJmC:D JIHl![b ueHl:l ,nponoprmOBaJIbBHe b4l(' It oea 
~OCTSTO"qBOro' 06~CHOBaHRfl oT6paCHBaxHCD ~eBH, CQIJ;epzamHe npOHSBe~eHHH 

Tlma J../ilI h-,e ~e,. , B TO BpeMR: RBR B BHpaZemmx (48r,~.e) ,lI;JIJi SHeprmI 
ytlTeHH naae tLJIeHH rzna ~.Al( ~K~. 

HyzHo OTMeTltT:D, tLTO y:n;e,pltaHHe ueHOB THIIS 'M ~k~ ~~cr SBTOMBTlflIeC-: 
KH npHBe~eT R nOJiBJIeInm B TeOpux CTpYKTYPHO-'l'O-qetIHot! -qaCTmJ;H 6o~ee 

CJIO:lKHillC ~HSn'qeCKHX BewTIWrnH, B qaCTHOCTA TOpOH,IJ;aJIhHillC MOMeHTOB (CM., 
aanpaaep, (1:4J). 

B SaRJIIDqeHHe HaCTORmeM CTaThll OTI~eT}~, ~~O paSBnTOe B HeM RJI8CCll
qeCROe OnRCaHHe CTpyKTypHO TOqeqHO~ qaCT~ Mo~eT 6HT:D npOKBaHTOBaHO 
C llCrrOJIbSOBaHHeM MeTOna KBaHTOBaHllR,COnepEa~ero KaHO~IeCRHH rrpllHUHIT 
COOTBeTCTBHfl, TaR R8K Bce Heo6xonm~He RJIaCCflqec~e CKo6Rll r~aCCOHa 

HSBeCTHH. B 60JIee rrpOCTHX BapnaHTax CTPYRTYPHO-TOqeqHO~ -qaCTllUH TaKoe 
KBaHTOBaHHe yme npOBeneHO B pa60Tax [13J a [15]. 

ABTOp BHpa~aeT rrpHSHaTeJIhHOCT:D KYPHillKHHY B.B. II ny60BllKY B.M. sa 
,I RHTepecHHe II CTHMYJIllPYIDmMe nHCKYCCllM. .. 
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