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IlonbTTK~ nocTpoeHI-J.R KnaccmecKo~ Teop~H ~JIH Toqet~MO~ t~acT~bi co 

CTIMHOM npe~pHHHMaJIYfCb MHOrHM~ YfCCJie~OBaTSJIRMYf. ilpR 3TOM ,D;JIH TIOCTpoe

HYfH KJiaccwqecKO~ MO,D;SJIYf CTIHHa 6~~ .anpo6~0BaHH pas~e MeTO~, OT

HOC~Yf€CR B OCHOBHOM K Tp€M HanpaBJISHR.f!M. 

Ilepeoe HanpaeneHRe 6epeT Haqano c H3B€CTHO~ pa6oTH llipe,u.warepa [I), 

BCKpblemeH ~RJIJU.tp~ee ,u.emr::eHJII'e ("zitterbewegung") ceo6o,IJ.Ho~ ,u.~axoB

CKo:!'i l.iaCT~bl. AHaJIOI'W·Utbi~ 3(fxlleKT ("trembling motion".) BTIOCJie,IJ.CTBHYf 6DIJI 

npo,n;eMOHCTpHpOBaH Yf ,D;JIR ~yrHX 06D€KTOB, OTIHCbiBaeMNX B KBaHTOBO~ Mexa

HHK€ MHOI'OKOMTIOHSHTHhlMM BOJIHOBHMH ~~HRMH. ilo MHSHHD MHOrKX aBTOpOB 

(eM., HanpHMep, (2-5)), "zitterbewepmg11 OTpWKa€T HeToqeqHOCTb peJifiTH

BYfCTCKO~ t~acTHqN, qTO MaTeMaTaqSCKYf Bblp~a€TCH B C~SCTBOBaHHH ,IJ;Byx 

Koop,[I~HaT, 7f {t-) (TpaeKTop~H qeHTpa Mace) " Q(t) (TpaeKTOP~" qeHTpa 

sapHAa), CB>l3aHHhlX MCli\IIY co6oll 6!iCTpoocliW!Jll!pyxJ!Iel! BCJJJ!I<HHoll T ~ 
=?- Q . Benwuma 1 coeMecTHo c 1 BXo,u.wr e onpe,u.eneHMe emma 

qaCTYfQbi. HgeR ,U.Byx KOOp~MHaT TIOC~HJia OCHOBO~ TIOCTpO€HHR pasJI~OI'O 

po,u.a 6HJIOKaJibHh~ T€0pH~ AJIR KJiaCC~€CKOI'O 06~€KTa CO CTIRHOM ("bilocal 

rotator", "relativistic oscillator", '1bilocal atochaatic oscillator", 

"dequantized spin-particle 11
, "bilocal extended object" Yf T.n., eM., 

HanpHMep, (6-IO]). 
BTopoe HanpaBJISHH€ Tax HJIH RHaqe CBH38HO C paspa60TKBMH WpeHKSJIR 

(II] npe,D;CTaBJISHMR 0 l.iacTJ1ll;e Ka.K 0 MaJIOM npoTmtteHHOM oiYbeKTe, JW9llln9M 

HGJ<OTopoe o6~GMHoe pacnpeAGJJeHHe MaCC!i.fm(Y) ~ sapHAa j>e(j) , rAe 

7 - OTKJIOH€HM€ OT QSHTpa Mace. B Tip€,IJ,I10Jicm:.€HIUf 0 BeyTpeHHeM ,U.BI-m:€HJU1 

TaRO~ 06-beKT o6JI~aeT, €CT€CTB€HHO, C06CTB€HHMMH MSXaHHti€CKMM H Mar

HHTHHM MOM€HT8MR. ~eH npOTRMSHHOCTK TIOC~M~a OCHOBO~ ~H TIOCTpOSHMH 

pR,U.a KJiaCCrrti€CKMX T€OpJ.ffi t~acTMQbl CO CTIHHOM, roASIJII\}~M {flM3Hti€CKM~ CMbiCJI 

co6cTeeHHoro MSXa.HHttecKoro MoMeHTa ("microscopic rotator", "extended 

object• ~ T.n., eM., Hanp>!Mep, [IO-I3]). 
HaxoHeQ,TpeToe HanpaBJieHHe ocHOBa.HO Ha npe,u.no~aKeHHH o c~eCTBoea

HHR y TOtl€l.iHOI'O 06'0€KTa ~H3Hti€CKHX TiepeMeHHI:DC ~I< , ~ € 11 fl , nop,qHHR

IOiqKXCSJ aJiret5pe l)>acCMaHa. rpaCCMaHOBbl nepeMeHHbie TI03BOJIHJJT TIOCTpOMTb 

6HJIHH€~HYID KOHCTpyKQ~, 06JI~~ HeOt5XOA'HMHMH MaTeMaTH'ti€CKHMH CBO~-
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CTBaMH, OT~8CTBHTb ee C K~aCCffq8CKMM CTIHHOM H npOB8CT~ TIOCTpoeHH€ 
cooTB€TCTBYJOiqett KJiaccw:tecKott Teopl.m ("object with the Grassmann vari
ables", CM., HanpHMep, [I4-I5]). 

~eCTB8HHO OTM€THTb, ~TO BC€ HanpaBJI8HHR, CBR3aHHNe C KJiaccwqec
KO'A peaJIU38l.J;I1"etf TIOHJ:rTHR CTIUHa, npe~TIOJiar'BlOT CYIQ8CTBOBaHH8 "CKpbiTbiX" 
OT H8TIOCp8,!\CTB8HHOI'O Ha6JD0~8HHR ("inner", "intrinsic", "internal", 
"microscopic" u T.n., CM. [6-!5]) nepeMeHHI»X. BTM "HeHa6mo,n;aeMHe" ne
peMeHHHe BRHD~BlOTCR, Hap~ CO CTIKHOM, B MaTeMaTwqecK~ti ~OpMaJIH3M 
npe.JV[araeMDIX RJiaccW~ecKmt: TeopHti, trTo aecwa saTpy,n;HReT me aHa.JIH3 M 
~eKBaTHYID aKcnepRMeHTaJibHyD nposepKy. 

KpoMe TOI'O, HM O~Ha Ha ynoMRHyTh~ BNme KOHKpeTHHX MO,IJ;eJie'A H8 MO
~eT Tip8T8~0BaTb Ha pOJib KJiaCCHtreCKOti T€0pHH TO~e~HOti ~BCTHqhl CO CTIH
HOM. Tax,B MO,D;eJIJ:rX nepBhJX ,IJ;Byx HanpaBJI€HHti o6oeKT He RBJIR8TCB TO~e~
HhlM, a B M0~8JIRX Tp8Tb€I'O HanpaBJI8HHR o6~eKT, OCTBEaRCh ToqetrHHM, o6-
JI~aeT H8R0MMyTHpYDmHMH nepeMBHHhlMH H TeopHR JIHmb ~OpMaJihHO M0~8T 
6MTb HB3BaHa KJIBCCHtleCKOti. 

B HacTo~eti pa6oTB oOc~aeTcR e~e o,n;Ha Mo~en:o KnaccwqecKoro o6~
eKTa CO CTIHHOM, OTHOC~aRCR ~THti8CRH RO BTOpOMY HanpaBJI8HHD, HO OT
nwq~aRCR OT COOTB8TCTB~HX eMy M3B8CTHblX MO.D;BJieti T8M, ~TO 3,D;8Cb 
CTIMH, co6CTB€HHHti M8XaHHtr8CK~ MOM8HT H C06CTB8HHhlH MBrHMTHh~ MOM8HT 
cyT:o He nponopqMOHaJI:oHbie ,n;pyr p;pyry eeJIHtiHHhi. 

06c~aeMae Mo~en• 6aswpyeTcR Ha BBe~eHHoM B pa6oTax [I6-I8] noHR
TMH CTPYKTYPHO-TotretrHoro o6neKTa u npu cooTBeTCTBYD~MX npe~on~eHuRX 
TI03BOJIR8T TIOCTpOHTb KJiacCHti8CKYD T80pMID TOtreqHoti tracT~hJ CO CTIMHOM,He 
co,n;e~ "HeHa6JIIO,IJ;aSMbiX11 Hesasuc~mblX nepeMeHlihlX. 

CJiegyR pa6oTBM (!6-IS],paccMoTpHM CKOTIJISHH€ TotreqHhJX ~acT~ C Mac
CB.l.-'!H fnK , sap.R,JI;BMH el( , KOop,n;tmaTaMH Cf~< H KmieTHtleCKHMH m.myJibCa
MH p k = m,o( i(K • IlyCTb paccMaTpHBaeMOe CROTIJISHH€ HBXO,IJ;MTCR BO BH8ID
HeM I'paBHTSQHOHHOM, 3Jl8KTpHtl~KOM H MarHHTHOM CTaqHOHapHOM TIOJie C no
T9Hr{J.faJIBMH Cl>&J , ?f'(?) , A (rJ H, cooTeeTcTeeHHo, HanpJDKeHHOCTRMu 

G =- vcp, (ff=-V'f, (I) 

u o6JI~aeT eeyrpeHHei1 TIOT8HQ"HaJibHOti sHepruei1 \N , saBJ.fcmn;etf TOJibKO 
aT Bsau.MHoro pacnono~eHMR cocTasJI~HX era qacT~. Torga 

9CTb llQnHaR 3H9pi'Y.R CROfin9HHH. 
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Bl:lp(ljj\6Hi16 (2) MO:IK8T paccMaTp~maTOCR KaK !J)YHKI.J;Wff faMUJibTOHa 8 Tep
MMHax KoopguHaT u KMHeTwqecKHX UMnynocos, T.e. cnpa8egnua (nogpo6Hee 
eM. [_ I9]) ra.MMJIDTOHOB q)opManM3M co CKo6KoM ITyaccoHa .{. , • } , RBHO 3a
auc~eM OT HaTipH*8HHOCTM Ma!'HMTHO!'O TIOJIR ~ , a MM8HHO: 

X= /H,X J X 

1 Yj _ ~ ('dX 'dY _ aX 'd Y _ -?!;E dr(;;')'JX aY ) (J6) 
I X, - 7 -q P•• 'df,~ 'r""'f'•~ c 'Tt ;;. ·r· op"f' <>pq . 

3geco M .n;anee E <lJ~ - e.n;~m~ttm:V noJIHocTDIO aHTUCm.1MeTpvrttHbJtf T8H3op, 
IIO.U ITOBTOpRIOlil.}"!MllCR ;;H,l],eEC8MH(J!- ·, ••• = I, 2, 3 KOMTIOH8HT TpeXMepHbiX 88K
T0p08 no.n;p83JMeaaeTcR CJMMuposaHwe. 

flpe,D;TIOJIQJ!U1M Tenepb, tlTO B3aUMO,D;8tfCTBM8 \rV B (2) T8.KOBO, tlTO 8 
CMJIY aBoAIOI.J;UM (3) BbmOJIHR8TCR ycJioBue y,n;ep:~KaHUR: 

\ Cf.(t)- (j;,(t! \ .,;; (, ' ecnu (4) 

,IJ;JIR mo6biX k , n , i., u i > ia , r.n;e ta - MaJibi¥, He.n;ocTynHblti Henocpe.n;
CT8eHHoMy 3KCnepUMeHTa.JibHOMY Ha6mo.uemoo MHTepBan paCCTORHVfR ("Cneu;u
ljJW<HOCTb"ITOT8Hl1Ra.Jia W AeTa.JibHo o6cYJKAaeTCH B pa6oTax [I6, I7)). 

flpM BhmOJIH8HHOM YCJIOBMM (4) C TOtlKM 3p8HU~ 3KCTI8pUMeHTa.JibHbiX Ha6-
JDO,Il;8HMti PacCMaTpUBa8M08 CKOTIJI8HU8 TOtt8ttHhlX ttacTMQ CaMO RBJIR8TCR TOtl8tt
HhlM 06D8KTOM, xapaKT8pM3YJO~UMCR 8 JDOCiotf MOM8HT i JIVllib o,n;HO~ KOOp,IJ;M
HaTOtf C((i), B Ka't18CTB8 KOTOpof::i MOJK8T CibJTb Bb16parra KOOp,n:MHaTa u;eHT
pa Mace (UJIU JII06aR ,n;pyraR KOOp,D;MHaTa 8HYTPM CKOTIJI8HUR, TaK KaK 3KCTI8-
pUM8HTa.JibHO OHM H8p83JIYTtiVTMbi) • 

CRe.n:yR pa60TaM [I6,I7], q}U3Yftt8CKMtf 06DeKT KOH8tlHOti MaCCN U KOH8tl
H0!'0 3apRga, npe,n;CTaBJIRID~uti co6oti CKonJieHue TOtletlHhlX t~acT~,3BOJIIOu;uo
HVfPYJO~ee 80 8H8WHWX TIOJIRX (I) 8 C00TB8TCTBMU C 3aKOHaMU (2)-(4), 6y
~eM H83H8aTb CTpyxTypHO-TO~e~Hb~ o6D8KTOM. 

K 3KcnepMMeHTaJIDHO Ha6nro~aeMb~ xapaKTep~cT~KaM CTPYKTYPHO-TO'tle~Ho
ro o6neKTa B nepsYJO ot~epe,n;o cne.n;;yeT OTH8CTu seJiut~UHbi, xapaxTepu3yro~~e 
8!'0 KaK MaTepUaJibHYJO TOttKy: Macca nJ , 3apFrJJ: ,e , KOOp,Il;!A'HaTa r 
(Koop.n;uHaTa u;eHrpa Mace cKonJieHuFr), MMnynoc j>; 

e=Le . ' • 
Co8oKynHOCTb TottetlHbiX xapaxrepVTCTJA'K (5) MOJKeT CibTTh .n;onoJIHeHa 

cTpyxrypHHMu (HeTo~etlHbJMI-l', unu MHTerpanoHh~u, eM. LI6-I8]) xapaxTepHc
TVIKaMu: C06CTB8HHhl8 )J;MrlOJxbHbiti 3JI8KTputreCKUti d , M8Xa.HYN8CKU9 s H 
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MarHJI!THbi~ p MOMeHTbi: 

B (6) 11! ~anee Mcnonh3YIDTCR o6D3Ha~eHJI!R (aKcnepHMeHTaRDHO He Ha6~

~aeMbie B CY!Jiy (4) OTKJIOHeHMR KOOp~MHaT Jl! CKOpOCTeti 'G:aCTJI!l..:l CKOTI.JieHJI!R 

OT KOOp,D,lo'HaTbt Jl! CKOpOCTM era u;eHTpa Mace): 

-~ _,..- ~ ..!.- ...!,. ~( m ) 
}, = C?~-cr' sx= q~-1 = ;n~ p;,-:;::p . (7) 

~R nocTpoeHJI!R Teop11!11! CTPYKTYPHD-To~e~Horo o6neKTa a TepMJI!Hax Ha6-

~,IJ,aeMblX (5), (6),. •. 8CTeCTBeHHO JI!CTIOnb30BaTb MaJIOCTb napa.MeTpa !<) , 
nocKonbKY B CMny (4) M (7) ) JK~(t) \ ;s £, )l,JIH JII06blX 1< , d. ~ t . ITpM 

3TOM B03MOiKHbi [16-18] pa!3JIJ.ftlHbJe npM6JlmK8HMR TIO TIOpR,IJ,KY MaJIOCTJ.f fo • 
B ~acTHOCTJI!, a np11!6.JimKeHJI!H 2-ro nopR,IJ,Ka ,IJ,JIR aHeprMH f1 11! TpaeK

TOPMM <jtt:J CTPYKTYPHO-TOQeQHOro o6»eKTa M3 (I)-(7) m<eeM 

H = 2~ P.P• + z- .,. m <P -r e ':f -A'!!' bf'••- .1{/J.- B~l!"~.,. W, 
• .L 
qJ. = '"fJ. ' 

P"- = mG._ .,. e~.t + c(,c>.J·" +- fJ ~·" + A,/;;•·j•;r+ 

+ B,rtJ,1 ,t> + £~, ... [~ ft<H.r ... t f,dfr + 

(8) 

(9a) 

+(-,:.op,.J;>.+Ci;.)&fg.-). + (,:,p1B)v+.:D;.1J}df1,,,.]. C96l 

3,IJ,8Cb 11! ~aJiee BC€ TIOJIR 3aTIJI!CbiB8JOTCR Ka.K (fJyrUaU·Hif OT 7{ , Ji!H,IJ,8KC ,J. 

03HattaeT ttaCTHJ'lO npo11!3BD,D,HYJO no q.J. • 
8 COOTHOill8HJI!HX (8) 11! (96) B ,IJ,OTIO.JIHeHJI!e K (6) TIORBJI!JIJI!Cb HOB~e 

z: 
CTPYKTYPHWe xapaKTepJI!CTHKJI!: BHYT~HHJI!e KJI!HeT~ecKaH 11! noTeHIJ;JI!-

aJIDHaR W 3H8pi'11!J.-I', CKOpOCTb f Ji!3M8H8HJI!R ~Y1TIOJibHOI'O MOM€HTa: 

T = Ie.t~ , CIO) 
~ 

a TaiDKe B8JIWIJI!Hbl, CBR3a.HHbl8 C KBa.u,pynOJibHblMY! 11! TOpOJI!,Il;HbiMJI! (eM., HaTip11!

Mep, (20]) MOMeHTaMM: 

A~ = Z !'ff r•• ~... • 
J K J 

(II a) 

c~, = z;. z.,; (t .. • i·:/ s., f.J , (II6) 
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YpaaHeH~R (9) ~HR TpaeKTOPRH ~oXMHN 6HTb ~onoHHeHN ypasHeHMRMM 
~nR CTPYKTYPHHX xapaxTepHCTHR, KOTopNe M~Ho sanHcaTb,HCnoHb3YR onpe
~eneHHR (6),(I0)-(II), o6osHaqeHRR (5),(7) H COOTHOID€HHR (I)-(3): . 

d._ = ::f._, (I2a) 

I._ = d,G .. ,f ... (BN- :;.AJif)G',.,, • .,. + lt:'lt~ + fJ'tJ ... , -r 

B(f) p [ 1 (t. ' J(<) 8"' ) -r 'J't: o.,,1,t: + £"% ;;;c f,f' c ;u~ + "'• dfy,> + A> :J.f:P•~ + 

_f._ <t) £'"'" . (1) J + c. :f! ~I{ + 'J d1il'> + :J)J>'I.J ';}{If•"•~ - Ail 1 (I26) 

s, = c"'.f1l l2A1, G<f•' + dJ~If + 2Bp~t•:A - A:fs- +

+et:).v(,;c~p;..d-11 + $,. BJ'tpJ.dt~t'+ Lj,2H',+2~"gy":r)] (I2B) 

u TB.K ~aJiee. O,zviaxo npH STOM aosHHKSIOT HOBHe CTPYKTYPHHe xapaxTepRCTH
K~, $H3wq€CKR~ CMNCH KOTOpb~ B 60HbmHHCTB€ cHyqaeB H€RC€H. Tax, HanpM
Mep, B ypaBH€HMR (!26) TIORBRHaCb TIOHOmHT€HbHaR TIOCTOHHHaR l pasMep
HOCTH ,IVIHHbi: 

%',~(-;,:-~), (I3) 

H MH~ecTao HOBNX CTPYKTYPHHX xapaxTepRCTMK: 

d'o I E"..f 
Lei( • 

"'- = el( zt..., iKJ. ) = " c:- }•"- S"J J (I4a) • 
{,') z . .])"' 2 §<_ • (I46) tl -= E?J('X;J.l. SHd. ' ~ = 2c i!,j.., ~'1 ~"I{ , 

" '!!" " 

E"' ye• • "'!' = ~ -,;:- z,},Js~ , ;Y.!' = .{;; { w_.";+ w;p s•• Jnr (I4B) 

8") 2 §: ;11._ = f. i!, ( eo;"•uj':.) s'J (I4r) :,) = z. i!, P-J}':/"' , :f ~ 

~R KOTOphlX TSRX€ Tp€6JDTCR COOTB€TCTB~R€ ypaBH€HHH. 
TaxHM o6pasoM, CTpyKTypHo-To~e~ o6beKT ~ame B npR6HKM€HHH 2-ro 

TIOpR,II.Ka o6JIBJJ;a€T, HapJJ.U.Y C TO~€ll:trnMR xapa.KTepMCTHR~R m t e , 9 , 
p , 6ecKoHet~Ho:tt :o;enot~Ko:tt CTPYRTYPHHX xapaKTepHCTPIK d , S , "'%' , 

7: , '\1\1 , • • • • CoOTB€TCTByniqa.H CHCT€Ma ypasHeHPit! ABWE€HHH Truate ~ec
KOH€tlHa. 
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ITosTOMY ~ nocTpoeHHH saMKHYTO~ TeopHH CTPYKTYPHO-To~e~Horo o6n

eKTa C ROH€~ ~JII'CJIOM H€3aBHCm.n:.zx nepeM€HHblX H, COOTB€TCTB€HHO, KOH€~

HHM qHCJIOM ypaBHBHJII'~ ~BHMBHHH Tpe6yeTCH CaMOCOrJiaCOBaHHH~ H 060CHO

BSHHH~ o6pMB qeno~M CTPYKTYPH@X xapaKTepHCTHK. 

2. CTpyXTypHNe xapaxTepHCTHKH. CK06KH ITvaccoHa H CBH3H 

Peay~bTaTN pa6oT [I6-I8] TIOKa3hlBWDT B03MOMHOCTb onpe~~SHHNX CBR-

3€~ M~ CTpYKTJ'PHNMH xapB.KT€pJII'CTHK8MH, ~TO D03BOJIJl€T Bbl,IJ;BlfflYTb npe~

DOJI~eHH€ 0 MHO~BCTB€ Gt H€3aBHCHMb~ nepeMeHHb~, a HMBHHO: 

( · · -) r~ ~ d'"" ~ - ) a = a, , '"' 1, ts = q, p. . 5. s , (I5) 

Jll' HCKaTb BC€ OCTa.JibHbJ€ {flM3Htl€CKH€ BeJIWIHHbJ, xapaKTepH3~H€ CTpyKTyp

HO-TO~eqHN~ o6oeKT, B BHA€ H€KOTOPhlX ~~ OT CL • ilpH 3TOM TIOJII'CK 

CBH3€~ Jf- ,Ji(a..), T = 1:(et) , • •• MOatBT 6bJTb OCHOBaH Ha a.Ha.JIH3€ 

CMCTBMN CK060K ilyacCOHa. 

Ta.K, 38.TIHCbJBM BBJIWIHHbJ MHO!t€CTBa (!5) B BHA€ q,ymti.:V·f:ti OT "HeHa6JDO

~aeMb1X" nepeMeHHNX q,J M f>•J COr~acHO COOTHOIDSHMRM (5)-(7), {IQ) M 

no~CTaBJIHHHX nonapHo a onpe~eJieHHe (36) a npM6JIH!teHHH 2-ro nopH~Ka,no

nyqHM CHCTBMY CK060K TiyacCOHa: 

J 1 d "'' d/<)"11 Bl<) "1P J 
'f.J,:fJj =-c:E~#(<C'cnl( + >en/{,> .,. ;..•~(.>•i> , (I6a) 

{ (<1, sJ J ~ : EJ6, E1;r-v ( d, 'JfJ> + 2 8-y.r <Jf,,.r) • (I6r) 

<of., d, J = 0, id.,JJ' J = -.Pc•SJJ ' u .. SJ J =- €..l,r~d<l" , 

u r 1 1 (t'>, J(•J-., .,... nm df. ) 
'"<~ '"'! .J = - c £.JK c <Jf.- + "') IYli!•' o_,, If•'' ~ ' (I6e) 

1 (d") 28'') ,..., H., sJ' 1 =- £o~!lf:f~ + c:£~d~~~· • df~ + •.r "'~'/') , (I6>K) 

[ S..), SJ'i =-£"'J'<r(s~+ ~ B::>.g-i'Jf~). (I 53) 

B COOTHOill€HHHX (I6), Ka.K ~ CJI€~0BMO OlKM~aTb, nOHBHJIMCb HOBbie 
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CTpyxTypHbre xapaKTepHCTmnr: 

~annHe~maR npo6~eMa cocTOHT B ycTaHosneHHH WYHKQH~, BhlP~~~KX 
BCe cTpYJ<TypHb!e xapaKT8pl<eTUKU U3 (6), (10), (II), (14) u (17) qepes 
He3a8t-rCI-fMbTe nepeMeHHbie ( I5) . 

0cH08HoM npt-rHIJ;vn pemeHHR YK8..3a.HHoM npo6~eMbT pa:3Pa6oTa.H s ti6-I8] 
w saKJIIOqaeTcR 8 CJie,r:tylO~eM. 

~R KOHKpeTHoM xapaKTepucTHKH )( 8~HCJIRIDTCR cornacHo WopMy~e 
(36) cKo6Ku IlyaccoHa / X,a;} co aceMu seJIU'<UHaMu MHOl!<eCTBa (I5). 3a
TeM pemaeTcR saJJ;atra novrcKa <l)yHKIJ;t-rt-' Y(a), TaKoA, 'tiTo6bi 8 cvrny cucTeMbl 
CK060K IlyaCCOHa (16) OKa3aJIOCb {V(a),ai J = / )(, Qi 3 1\JIR BC8X 0; €' a_ • 
Ecmu TaKaJI l)iYHKt:lUR Halii\8Ha, TO { Y(a)- X, a; i sQ. IloCKOJ!bKY a ecTb 
(no npe~OJIO~€H~) MHO~€CTBO HesaBMCI-fMb~ nep€M€HHhlX, TO OTC~~a CJI€~-
8T CBR3h X = X(a) = Y(tl) + Cons!. 

0TM€Tmvl, 'll:TO pesyJI:oTaT {X, az. J BKJDQqaeT B ce6Fr H€ TORbKO Be~~R-
HbT MHOJK€CTBa X v a ' HO J.f .rwyrHe CTpyxTypHbre xapaKTepHCTYl'KM. Ilo:3TO-
MY IIpkl.XO,II;1iTCfi a.HaJIH3Hp08aTb Cp~y BC~ COBOKynHOCTb CK060K IlyaCCOHa 
(X· a ·1 c qeJibiD ycTaHOBUTb BCFJ COBOKynHOCTb CBRseli x, = x. (a). Co-J I I. " <I OTB€TCTByro~aR C080KynHOCTb, Ka.K ~e OTM€'ll:aJIOC:O Bbme, 6ecKOH€tiHa ~aM€ 
8 npu6~VUKeHHM 2-ro nopR~Ka no napaMeTpy l~ t-f3 ycnoBHR (4). ilo:3ToMy 
Tpe6yeTcR ell{e no KpatiHeA Mepe o.n;mr MaJibT~ napaMeTp. 

B pa6oTax [I6-I8] npe~no~eHo cqHTaTD see Z~ , onpe~e~eHHNe cor
~acHo CI3), Ma.JibiMH, qTo cooTB€TCT8:V€T 6.nusoCTH WopM1fla.KTopos Maccbl M 
sapRga paccMaTpHBaeMOf'O CKOTIJl€HHR TO'll:eqHWX qacTMIJ;. B STOM cnyqae pOJib 
MaJIOPO napa.MeTpa MrpaeT B€JIYit!JI!Ha ~ -= ?rJax J /i!~><Jl M O~H08p€M€HHO 
TIOCTORHHM t , Ta.K Ka.K,no onpe~e~eHmo (13), { ~ mz 2 /c 2 • 

B npH6JIWK€Ht-rH 2-ro nopRgKa no to M o~H08peMeHHO 2-ro nopR,JJ;Ka no 
~ ~~R nepet~HcJieHHhlX 8Nllie cTPYKTYPHb~ xapa.KTepucTuK ycTa.HaB~M8~TCR 
CJI€~He C8R3t-r (coOTB€TCT8YIDI!{H€ ~OBOJlbHO rpoM03,Il;KU€ BblliJiaJJ;KH qacTYit!
HO npUB81\8Hb! B pa6oTe [18]): 

t ,) = s;.e 
"' ' (I Sal 

A.~P =&a;;~, (I86) 

(I8a) 
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EjJ' =.jE~J'tS<r +- *c:{.JJ", Ej;>= Eef!(8-i]o)E..J.Pt£{r , (ISAl 

.]).J!t= -'j!-(g-g.)(d,£!~) -rd_,E~t>) S;. , J)~~t" = 0 (ISe) 

(IS,.) 

8 COOTHOUI8HYTRX (18) BB8,IJ;8HbJ o6oaHatteHJ.f.ff: 

(I9) 

ITocTOffiiHbl€ l > o , !iJ , uJ > o, T 0 Jlf Wo , m'l8101It;M8 pMMepHOCTM 

~nYTHN, rwpoMarHMTHoro WaxTopa, ~acToThl, sHeprYTM coOTBeTCTBeHHo YT no.ff

BJifBWYTeC.R B npo~ecce BNBO~a CB.ff38~ (18) B paccMaTpMBa8MOM npYT6n~eHYTYT 

OCT810TC.Il H€0Tipe,n;eJI€HHb!MU ( TaK ,;e, Ka.K, BTipO't18M, m Jlf € ) • 

CBR3~ (IS) 3aMbmBIDT CHCTeMy ypasHeHH~ (9),(I2) M CMCTeMy CK060K 

ITyaccoHa (16) B TOM CMNCJI8, 'liTO Tenepb B H~ yqacTBYIDT TOJibKO nepeMeH

HN8 MH0~8CTBa (15). 
TaK,TIO,l\CTaB~RR BNpaJ<eHMR (IS) B ypaeHeHMR (9) M (I2) H COxpaHRR 

)I.JI.R y,no6CTBa 3aTIHCl1' 0603Hati8HYfR (I.9), TIOJiytlm'l 

0 ' Cf"- = ;;; {'.1 ' (20a) 

p._ = m(t;., .. *'g•) + -/:E"'u(t;pf>;:5J')'(j{a +d.,~,,. +-.ffSJ'~,.t 

+;!;,EJ!At .. !:pci,dft,> ... "':_cf.t{ (6:. .. ~~),t'K" ... 

.. ~ e"!rf,d;.d;&r,,).,y ..- 2
,,.,<ZJ c~-g.)~ s,di11'!,,L 

dJ = :fJ ' 

) (206) 

(20B) 

+<L = degJ.,. ~EdJc(Pt .. ~+f);}fc .,_ dJ(t;,,-·~G]),a + 
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.s._ = E.,jJ'!" { JJ~. + ~SJ''d!( + ~ J!J) (~It .... !<'!.,.),;. + 

+tk_£~""d! tcp,+~;:i>)d!. + ,.",.d_rf>'d!o,r] + 

(20,n;) 

CoBOKynHOCTb COOTHOmeH~~ (20) npe~CTaB~~€T C060~ CHCT~ ypaBHe

HMH ~B~€~R CTpyKTypHO-TO~€~HOrO O~€KTa B npw6H~€HHH 2-ro nop~a 

BO BH€WH~ CTaqHOHapHNX TIORHX. CHCTeMa (20) TI03BORR€T OAH03Ha~O YCTa

HOBHTb 3HatreHHR H€3aBHC~ nepeMeHHblX f , f , d , 1, ~ B JD060~ MO

M€HT t :>- i: 0 , €CJIM MX aHati€HJ.fR H3B€CTHbl AJIR·MOM€HTa i:0 • 

llcnoXb3YH CBH3H (I8),H3 Bhlp~SHHH (8) ,IJ;XH SHeprHH HMeeM 

H = 2 ;p.,p_. +m<P +e!:f -~g._ -/,..d.,.<(,Uj,.,..!;!J_,J.r 

-g~~ ... - 2-:.~cg-go)J.SJdf., .. +~(M .. +w•J.;JJ) + Ho , <zrJ 

r,n;e fl, = rc•Wo = C'op1f;. ,!1Hqxpepefll1HPYH Bhlp~SHHe (2I) no BpeMSHH B CM

xy CHCTSMb! (20) TIOJIY"HM 

H =0 (22) 

' 
T.e. SHeprHH CTPYKTYPHO-TOtre~oro o6oeKTa B npOMSBOJibHHX BHSmHHX CTa

QHOHapHhlX TIOJIHX HBJIR€TCH MHTerpaHOM ~~eRMR. 

4. Cnmr Kax KJiaccmectwe noHRTHe 

iliHrYPHPYill'1"" B ypa.BHeHHJlX ,n;B,.eHHH ( 20) H B Bhlp~eHI!H ,IJ;AA aaeprHH 

(2!) KOHCTpyRIJ;J·1'H £' , onpe,n;eJieHHSJ! qepea H€3B.BHCHVNe nepeMeHHNe d , _., 
j' H S COOTHOmeHJ<eM (I9), HM88T H8TPHB"8JibHbl~ ij)H3>!'<8CKHII CMb!CA, 

TaK KaK OK8.3biBaeTC.H CBf!3B.HHO~ C em;e OWJMM HHTerpaJIOM ABD8HHH. Tax, 

,n;J<#ep8Hl1HPYH S no BpeMeHH, B CHxy ypa.BHeHHI! (20B,r,,n;) HM88M 

-fu (23) CXS,IJ;yeT: BO-nepBNX, S =(},, • .;., B OTC]TCTBII9·MarHHTHOrO · 

TIOIDI, BO-BTOpYX:, sa 8CTb HHTerpaJI ABM!t9HHH B npOHSBOJibHHX CT~HOHap
Jil.lX n OJIHX: 
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(24) -TaxHM oCipB.3oM, aeJUNJfr.ta S ecTh ~eHHo Ta <fl)'l'aH'tlecKB.R xapaKTepMC-
THKa CTPYRTYPHo-Toqe~oro o6oeKTa, RoTopSR cor~acHo ycTaHOB~ame~cH a 
COBpeMBHHO~ ~M3HK€ CMCT8M8 TIOHRTYl'~ ~OnmHa 6hlTb OT0~8CTBReHa CO CTIM-- - . ..,....,.. HOM ( $ HM88T paaMepHOCTb M8XB.HJ.ftl8CKOI'0 MOM8HTa, .g ,S df 8CTb BKJI~ 
B :3H8pi'UD B O~HOPO.D;HOM Mal"HJ1'THOM TIOJie, sa COxpaHHBTCR). 

~ecTBBHHo, trTo cor nacHo CI8a) u (I9) cnuH S a o61r1eM cnytrae 
He COBTI~aeT C C06CTB8HHNM MexaHH'tl€CKHM MOM8HTOM ~ M H€ nponopQMO
H~€H C06CTB8HHOMy M8rHMTHDMY MOM8HTY ~ • 

B KOHKp€TH@X TipMJIO~eHHRX y,n;o6HO rrepe~TH OT Ha6opa ~ H€3aBMCM
Mb!X nepeMeH>M< (I5) K HOBOMy Ha6opy a'= (C(,P, 7; J: S) . TaKa~ ne
pexo,n; B03MOi'ft8H B CHJ!Y O,IJ;H03HatlHO~ (Tipi-! lflmtCtq)OBafUibiX d M f ) CBH3M 
(I9) Me:>:,ny S ~ S • !Jp~ STOM B CHCTeMe (20) 1\0CTaTO'<HO 3aM8HHTb 
ypaBH8HH8 (20A) Ha 6oxee KOMDaKTHOe ypasHeH~e (23). 

AnK HOBhlX nepeMeHHb!X ~3 COOTHomeH~~ (I6) npM CBK3RX (I8),(I9) cxe
~eT CHCT8Ma CK060K UyaccoHa: 

hfd,p!J. =-'?,"!, ld.,:f.,I ~-a.~JJ', Ud,~J~ -;::c • .f'tw<' 

l f!d,f.JJ =- 1:EJJJe~ + d,CI/11', + 2 :ELJ,d, df.y,>..~), 
{fd,JJ} ~-;fE.,JJae"'t + ';,e/,'ifft,>), 

(256) 

(25B) 

(25r) 

COOTHOIDBH~JI (25) TIOKB.3biBBXJT, tiTO BeJir.rtrm-ta s (a OTJIJfti:He OT MOM8HTOB 
~ H ,JW ) o6paayeT, KBK STO H Tpe6yeTCB ~JIJI cnHHa, CaMOCTOHTBJibHYID 

no~anredpy MOMeHTa. 

5. ffJJ:a.cCJ.ft.IBCKa..R TBOP"IR TOtl8tiHO~ tiB.CTJ:!Ilbl CO CTIJffiOM 

ITpoae~eHHoe a npe~KX naparp~ HccJie~oaaHue ~H3Jfti:BCKHX xapax
TBPHCTHK H saxoHOB sao~QHM CTPYKTYPHO-TOtletiHoro o6~eKTa a npH6JI~e
HHH 2-ro nop~a nosBOJIReT c~opMyJIMpoaaTb WeHoMeHonor~ecKyn KJiaccu
qecKym TeopMD Totle~o~ tiB.CTHqN co cnm-toM. Taxas TeopHR saxnmt~aeTCR a 
CJI9.I(y11l1UU ITOJIOJK9HHRX: 
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I. IIocToRHHb!e xapa.KTem"cTmnf tlacT;.ru;hr: Macca m > o , 3a~R,IJ; e , 
r~oMarHMTHbiti ipa.K·1·op 9 , xapaKTepMCTH"trecKru:r ~JIMHa L > o , xapaxTe
pKcTmecKaR 'tlaCTOTa W > 0 • 

2. He3aEHCKMHe nepeMeHHHe: Koop~VHaTa qr , K~eTM't!eCKH~ HMny~hc p_ , ~MTIOJihHbJ:Ci 3~8KTptnreCKt-f:i1 MOM8HT d , CKOpOCTb 8I'O J.1:3M8H8HJ.1:11 :r, CTI>!H $ , 
3. YpasHeH~R ns~eHt-fR B cT~MoHapHoM rpasYTSQMOHHoM, SJieKTpHl!ec

KOM u MarHMTHOM noJie c HanpmK.eHHOCTRMM G , ~ J.1: ?fT cooTBeTCTBeH
HO (noJIR J.1: UX npOM3BO~HhT8 6epyTCR B TOtlKe 'if ) : 

q = ;!; f , ( 26a) 

(5 =me!+- e"t + ~c Lp•Jf] + t LJ·~] + v(d~'+ g g'i()+ 

+,:C(Jv){r_p,'MJ .,_ fcz n->~<J + 
2~(g-~)vsii }+ 

+i?,'ec•(J~)(;/v)/mG ..-el + i!c Lp;<HJ}, (266) 

-:r = r . (26•) 

t =-w•;J ... !c•l +~[p,:H] + ,!.[~~n + m~ccJv)lY,.?iTJ..-

+ vl J? .,. ~ 7f".,. 2c~c8-2~c) s.Y 3 , (26r) 

4. IIpo'tlMe tfrM3WieCKMe xapax_TepMcTmnr M CBJtsM: co6cTBeHHhiM S , op-
6KTaJihHhi.ti £ J.1: TIOJIHblti :j M8XBHM'll8CKM8 MOM8HTbi: 

- _,. - - - .., --'7- (27) -:r=L+s, L=Lq.p. s=S+zez[d•tJ, 
co6CTB8HHhl~ Mai'HMTHblt1" MOM8HT 7 : 

.F = g S + a.~c3l;q'"J - gs- t~•(;J- .,~J [J:Jj , (28) 
TIOJIHB.R 3Hepi'I-fR fl (c TO'tlHOCThD AO TIOCTORHHOti OTCtleTa): 

H = 2~p" +mC/J-t-e':f ..-2 f/J"rw'd0)-J!" -.g""§:if-
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3,D,BCb cjJ H -y' BCTb TIOTBHI..VflUibl: rpaBYfT~J.'OHH<;'rO H :3JIBKTpWlBCKOrO TID-

JIB COOTBBTCTBBHHO. 

5. EeaycnosHhle aaKoHN coxpaHeHHR: 

(30) 

CiflOPMYJII-1"f)QBa.HHbJe BbiiDe noJioJ~:eHJ."tR onpe,neJI.RJJT aaMKHYTJ'IO KJiaccmeCKJ'IO 

T80pl110 T01.181.1HO~ 1.1acTHqhl MacCbl tr1 U aapMa e , ,Il;BIDKytqB~CR BO BHem

Hmc noJIRX no HenpepbiBHotl nuqibepmru;tqJyeMo~ TpaeKTOPl-'Yf Cf(-t) t-t o6JIB,IJ;810-

~e~, B OTJI~J-'8 OT o6~HO~ aap~eHHO~ MaTeplo'aJibHO~ TQ'qKYf, xapaKTepHCTYf

Ka.MYf, npl-'~Y'MH H8TO'q€1.1HOMy Q6'I:>eKTY - TIOCTORHHbiB .fl , l , W , CTIYfH g, 
MOMeHTbJ d , S, F H T.n. 

TpaeKTOp~R t((t) ~ 3Ha,eHMR nepeMeHHbJX sr~J 'd(-t) ' ••• ):lnR 

Bp8M€H i: > t 0 O,D,H03HaqHO onpe,D,SJIRlOTC.R CHCT€MO~ ypaBH€HYf:n ,D,Bmit8H]Il'.ft 

(26) no Yf3B€CTHbJM 3Ha1.1eHHRM C(o , p;, , J:, 'l, , So HB3aBHCJ.1MbiX nepe

MeHHblX B MOMSHT Bp€MBHU £0 

fpa,n.HBHTHaR YfHBapHaHTHOCTb TBOpl-'J.-1" O'ti€BYf,D,Ha. 

ITpmm;~ rrpeeMCTBSHHOCTH BblTIOJIHRBTCR, Ta.K Ka.K npYf J.'C'tle3aJO~e MaJibiX 

d , r Y' S (no TIOCTpOeHmo :3TO BBJIH'tlmibl I-ro TIOp!:r,D,Ka MaJlOCTH) COOT

HOWBHYfR (26)-(30) onpe,D,SJI.RDT KJiaCCM1.1€CKJ'IO Teopmo 3ap.Rli:€HHO~ MaTepH

aJibHOj;t TO'tiKYf. 

6. HeKoTopble npensapHTe.ri:bHhie. BblBDAbJ 

~OpMyJIYfpoBaHHaR B npe,D,b~eM pa3~eJI8 KJiaCC~BCKaR TBOpHR TO'ti€1.1-

HOP 1.1aCT~bl CO CTIYfHOM CyrqecTBBHHO OTJI~aeTCR OT npe,D,JiaraBillYfXCR paHee 

Mo,D,ene~ (eM. BBS,D,eHMa) cne,D,yiD~~Yf nono~eHYRMYf. 

Bo-nepBb~, TBOpHR npe,n.noJiaraeT, liTO ToqeqHa.R 'lacTMQa CO CTI~OM 

o6na,n;aeT H8HYJI€BblM ,D,YfTIOJihHbTM 3JIBKTp].fqBCK~ MOMBHTOM ,D,aa\:8 npH e ._. 0 

(ecn~ (/" o, M3 CIBr) cneiiYeT W " (',.,.;.. ¥ ycnoB~e y):lePJ!<aH~R (4) 

He M0~€'1' 6b!Tb BblTIOJIHBHO) • 

Bo-sTopbiX, TeOpYfR He co,n.ep:JKYfT npY'H!l;Hni~a.JibHO "HeHa6mo,n;aeMblX" nepe

MeHHhiX Yf BC€ BXOn.RIII;t-1'8 B Hee B€Jl1A'tllffibl t-rMeiOT qeTK}r~ qJ}r3t-1ti8CKYf~ CMHCJI. 

B t~acTHOCT~, Teop~R npe,n.~araeT KnaccwqecKYIO MoneJib cnJ.fHa ~ (co-

OTHoweH~R (2?) ~ (28)) KaK KOHCTpyKQ~ ~3B€CTHMX ~ BTIOJIHe TIOHHTHMX ~~-

3 lt11.18CKmc seJIW~YfH ( ;;r ' .r ~ ~ nu6o ;; ' r I-1' F ) ' onpe.n;eJimo~ BKJIB,II; 

o,n;Hopo,n;Horo MarH~THoro no~R B 3HeprHID (29) ~ cneQ~~ecK~~ Oe3ycnoB

HbJtf 1a.K0H coxpaHeH~.R (30). 
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HeKOTopyro HSRCHOCTb Bb~HBaeT RHmb ~H3J.fQ:€CKK~ CMHCR IIORBRBWMXCR, B 

~OTIORH8Ht-f€ K TipJ.1BbJT.tHblM ~mt TOtie't[HO"ti: 'tl:aCTml;bi IIOCTORHm.lM m H € , ~e 

Tpex TIOCTORHHbiX xapaKTepUCTKK: .9- 1 [ H W • 06cy~MM ID{ HSCKORbKO 

TIO~po6Hee, MCTIORb3JR ~R 3TOPO npoCTe~He 'tl:aCTHN€ npHM8phl. 

CTaH,D.apTHB..fr HHTepnpeTau;MR rHpDMB.I'HHTHoro tpa.KTopa JJ cne,u,yeT H3 

BKJia,II;a ./J ?I2J! O~HOpO~Horo Ma.r'HJ.fTHOI'O TIORR B 3H8prmo 'tl:acT~. 11MeHHO 

3TOT ~TOp H3M8pR8TCR 3KCTI8pHM8HTaRbHO. Cne,rr,yeT RRmb OTM8THTb, 'ti:TO 

(paKTop 1{_ 3~8Cb H€ RBRR8TCR KOSMJHQH8HTOM npoTIO!}qROHBJlbHOCTJ.f Meat,U,y 

$ J.r f , Ta.K Ka.K corJiacHo (28) seJit-!'tlmru & , :f M S cyTb paa

JiuqHbr~, He nponopD;MOHa.JibHble ,zwyr ,u.pyry xapa.KTepHCTYfKM. 

PaccMaTpRBB..fr cso6o~HYJO 'tl:acTmzy Hs ypasHeHR"ti: (26) npPr -to=O,m.~eeM 

5- s: . (3I) 

TaKWA oeipB3 oM, xapaKTepKCTJ.ftlecxru:r 'tl:aCTOTa w ecTb 'tl:acToTa os_RJIJI.R:qRH 

JAJIYf apam;eHYfR ~miOJibHOI'O MOM8HTa CB060~HOI 'tl:aCT~, npJ.NeM < J > =0. 
PaccMoTpHM ~e ~B~eHHe B o~HOPDAHDM sJieKTpuqecxoM none. ITpM STOM 

M3 ( 26 )J C'tl:Jl'Ta.R -to= 0, TIOJiytlJ.I'M 

~=so' (32a) 

(326) 

Hs (326) cne~eT, qTo xapaKTepHcTwoecKaa AHOMa l onpe~enHeT "nonHpH
syeMOCTb" 'ti:MT~, T.e. Jof3M8H8HH8 ee ~JmOJibHOI'O MOM8HTa B 3JieKTpw.tec

KOM none (np~ aToM .,,:'(T> = Rc•(ff" / w • ) • AHanorH'!Horo po~a 3ifx!>eKT no

RBJIReTCR ~ B Ma.r'HMTHOM TIOJI€. 

ITocTDRHHbte rn , e. , .fj , e. , c.o onpe~eJIRIOTCR "cKpbiToti"" cTpyRTypotl: 

qaCT!li1l>I (eM. (5), (I3) ~ (I8)) ~no 3TO~ npmm.e He RBHIIIDTCH H€3aBI!CH
MblMYf B8JigqHH8MM. ilo3TOMY IIpM KOHKp8THOM MCCJI8~0BaHHH KJiaccuqeCKOI'O 

OTIHCaHHR (26)-(30) CJie,rr,yeT ,llO-B~HMOMY, HCTIOJib30BaTb OD;€HKM 

• 2mc2. 
w= -r (33) 

ITepBaR M3 3TKX OD;8HOK B03HMKaeT,TipH YCT8HOBJI8HMU CBR38tl" (IS) (~eT~Pr 
CM. B (IS]), -a BTOpM:- npH cpa.BHeHi.n-! 'tiBCTOTbl OCil;HJIJI.R:qH:ti, npHC~HX CB0-

6o~HO"ti: TO'tl€'t[HO~ 'tl:acTHqe CO CTIHHOM B KJiacCU't[8CKOM OTIHCaHHH (26)-(30), 
C 't[8CTOTO~ OCD;HJ!RRD;H:ti, KOTopYn CO~SP*HT "zitterbewegung"CB060~0ti: 'tl:aC

T~ CO CllmHOM B KBaHTOBon M€XaHRK8 (no~06Hee CM. ti-3]). 
B CBR3H C O~€HKaM~ (33) MHTepeCHO OTMST~Tb, 'ti:TO ~ BC8X MURpoo6o-

8KTOB (3JI8M8HTapHHX 'tlaCTml;, ~ep, aTOMOB, • • •) C JII3B€CT~l'l' _m , e. M 

:J (eM., Hanp~ep, l2I1l npe~eJibHb!M>r aHaqe~RM~ t. >r w o6JI~aeT 
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3H8KTpOH (~ 1 8CT8CTB8HHO,TI03MTpOH) - Ha~60HbmaR xapaKTepvcTwqeCKaB ~n~
Ha l. = 2,82·IQ-I3cM ~ Ha~eHbllla.<! qacToTa we = I,55•Io2Ic-I. )1JIH 
scex OCTaJibHblX Mm<:poo6:oeKTOB l <-<- le u w ::::..> We • 

ECTecTseHHo eosHm<:aeT eonpoc - Kaxue peaJibHWe ~uswqecK~e o6~eKTW 

MOJKHO 6l:JHO 6bl paccMaTpJ.maTb KBX TO'i8tlHW€ tracTHD;bl CO CTIUHOM Ha OCHOB€ 

KRaccuqecKoro OTIMCaHHH (26)-(30) (Henocpe~CTB8HHOI'O MRM TipOKBaHTO

BaHHOI'O )? 

~H OTB€Ta Ha TIOCTaBneHHbl~ BOTipOC BCTIOMHUM, tlTO COI'RacHO npoBe~eH

HHM 8 HacTO~€~ pa6oTe TIOCTpOeHHHM TOtl€tlHaR traCTHD;a CO CTI~HOM €CTb 

tracTHhl~ cnyq~ CTPYKTYPHO-TotretrHoro o6oeKTa, xapaKTepus~~eroc.A ManhlM 

"HeHa6JIR)~aeMbDil" pasMepoM lo (ycJI.OBMe (4)) M "cneu;J.flilyrqecK~" esamJJo

~e:AcTBMeM W (~bipBJK8HM8 (2) ,D;JI.R 3Hepr~m), ,Il;OCTaTOtlHO 
11 C~RbHbiM" ,n;JI.A 

o6ecnetl8HHR YCROBMR y,n;e~aHMR (4). MsseCTHO, O,n;HaKO, tlTO BTIJI.OTb ,ll;O 

aTOMHblX pacCTORHJ.i:A (nop~Ka I0-8cM) no,n;o6m.oc "cnerJ;J·I'Cfm'tlecKV!X y,n;eJ»K~Ba
~l'fX" B3amJJO,IJ;8ICTBH:A He C~€CTBY€T. 

Taxm1 o6paaoM, no,n; To'tle'tlHbiMM ttacTmJ;aMYl' co cmrnoM MoryT no,n;paaJ'Me

BaTocR ,llO-Bll,IUiMOiey", JIYfiiib Mm<:poo6oeKThJ, UM€JOiqM€ pa'3M8pbJ M8Hblll8 paaMe

pOB aTOMa, T.e. R,IJJ)a ~ SJI8M€HTapHbi€ tracTTAIJ;bJ, M TO JIJ.rolb TipH YCJIOBHH, 

'tlTO OHM o6JI~aiDT H€HYJI.€BHM ,IJ;MTIOJibHh~ SJI.€KTpYtreCK¥M MOM€HTDM. 

lloSTOM,y pemeHM€ Bonpoca 0 TIPaBOM€pHOCT~ M ~eKBaTHOCT~ OTIMCaHM.A 

(26)-(30) OCTaeTCR sa SKCTI€pMM8HTOM TIO TIOMCKY 3~8KTOB 6HCTpOOC~li
pYI0£!48I'O VfJI.M 6IiCTpOBpBII.I.8KJll6rOCH ,ll;mlOJibHOI'O MOM8HTa y ~ep M 3JI.8M€H

TapHb!X traCTYm; (H8TIOCp8,ll;CTB8HH08 M3M8p8HVf€ SHatreHMR d,nO-B'ii}J;YiMOMY, H€-

803MOJKHO, TBX Ka.K sa "p83J'MHbif::i" 3KCTI8pMM8HTaJihHblti MHT€p8aJI Bp8M€H~ 
Ai < Io-I:?, ,1\mlOJlbl!bl~ MOM€HT coaepmaeT 6oJiee IOS OC[j~J!Jlffi1~A " qJaK

TH'tl8CKM w.3M€pR8TCR H€ d, a <7> ~ 0 ) . 
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