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KnaccHqecKaR craTHCTH'-IeCKaR MexaHHKa nonHMepos 

c ronoHO!I.1HbiMH CBR3HMK. I. Mo.aenbHBSI uenb 

P17 - 11116 

PaccMarpuaaercSI nonuMepHaH uenb c >KeCTKHMH saneHTHhiMH CBSI351MH 

H yrnaMH. lfaMeHeHHe yrnoB BHyTpeHHero apaWeHHSI C'-IHT88TCSI Kll8CCH'-19CKHM. 

DpennaraercSI Mero.a pacqera crarucrHqecKoro HHTerpana TaKoH uenH. Meron 

HllliiOCTp!1pyeTC51 H8 npHMepe MO!l81IH 1 6onee npOCTOH B M8T8M8TH'-IeCKOM OTHO 

UieHlHf no cpasueHHIO c peanbHoH. HccneaosaH cnyqai:f., KOrJia see saneHTHbie 

Yf'llbl 0.11HH8KOBbl 1 H ITOlly'-IeHO 51BH08 Bblp8}1(8HH8 Jlllfl CT8THCTI·flJ9CKOf'O HHTef'
pana. 

Pa6ora BblllOllHeHa a !Ia6oparopHH reopeTH'-IeCKoii ¢H3HKH 011S:H1. 

Coo6t~~eaae 061oeABBeRBOrO BBCTBTYTa a.11epBWX BCCReJIOB&BBll. .Qy6aa 1977 

S·.vetogorski D.A. 

Classical Statistical Polymer Mechanics with 
Holonomic Bonds. I. Model Chain 

P17 - 11116 

The polirncr chain with fixed bond lengths and bond angles 
is discussed. A method for calculating the partition function for the 
chain is developed. The general is illustrated on a simple model. 

The investigation has been performed at the Laboratory 
of the Theoretical Physics, J!NR. 
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~H3~eCRHe CBOICTBa ITO~HMepoB HMeDT ~ oco6eHHOCTeH 

6~aro,D;apH QeiTHOH CTpyxType llMHMepHOH t.,o~eRyJII:l B CBH3aiiHOH 

C HeH rH6ROCTDm. fH6ROCTL MaRpoMO~eRyJII:l B OCHOBHOM OITpe~enHeTCR 

BpameHHeM BORpyr opnRHapHHX CBH3eii C -aTOMOB B r~aBHOH uerrH. 

~BHZ8HBe aTOMOB ano~L Ban8HTHHX CBH3el H H3MeHeHBe yr~a Me~ 

STHMB CBHSffMH HMeeT XRpaRTep ManHX RO~e6aHHI H IT03TOMY ~aeT ~anu~ 

BKn~ B rH6KOCTL ITO CpaBHeHHD C BKR~OK,o6ycnOBneHHUMB3MeHeHB8M 

yr~OB BHYTP8HHOrO Bpanj8HHR (BpanjeiDie BOKpyr Op,IU1HapHbiX CBH3eA). 

H3-aa orpoMHoro qHc~a aBeHLeB B no~HMepHoii uenH .D;RH 

Haxo~eHHR ~H3~8CRHX xapaRTepHCTHR MaRpOMO~eKyn npHMe~CR 

M8TO.Itl:l CTaTHCTH'IeCKOH MeXaHHRH. QqeBR,I(HO, qTo Toqaoe wqHC~eHHe 

CT8THCTH'IeCROI cyMMH llORHMepHOA uenH HeB03MOXHO, IT03TOMY B 

~H3mte llO~HMepOB mHpoKO npHMeHRDTCR MO.~e~LHHe CT8THCTHqecRHe 

HHTe!'paJII,I H CYMNii • 

TaR, HallpiiiMep, .nM BHqHc~eHHR cpe,D;Hero paCCTORHHR Me~ 

KOHUaMH uenH B pacTBOpe H ee .D;HllO~HOrO MOMeHTa llO~L3YDTCR 

Gne.nyJJIIIJIIM CTaTHCTH'IeCKJIIM HHTerpMorl! ,2 ,a/: 
.l.n l.q 

z.-= )-- -~'~,-- _vtlfr~ 
e- U(~1 ,- --'!rr)/K!f' 
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r,ne U ('f,J.- .1 'i;,·) - llOTeHI.UiaJl:OHaJl SHeprKll: llOJIHMepHO:Ii MOJieRyJru

~BJlfleTCH ~YHRU~eH TOJI:OKO yrJIOB BHyrpeHHero BpameHKff, 

3Ta !IOTeHI.l;~aJI:OHM 8Heprlm Bl:l'HICJI.HeTC~ np~ ITOMOUIR MeTO.I{OB 

KB8HTOBOll XHM~~ Ml'l: np~ llOMOUl~ aTOMHHX IIOTeHI.l;~aJIOB B IIpRClJII'!

lKeH~Il: fiOCTO~HHX BaJieHTHHX CM3e:li 1'1 Ball8HTHHX yrJIOB, 

TaRO~ CTaTHCTKqeCKKfi RHTerpan o6menpH~T, 1'1 llOSTOMJ ,neJiaJIRC:O 

TTOTIHTKI'l: llOJIY'IMb ero R3 TO'IHOM CTaTI'l:CTil:'leCRO:Ii CJ!IiiMI:l, Mbi 

He 6yl(eM OCTa.HaBJIHBaTbC~ Ha BCeX STarrax STO~ llpol\e.nypH, a 

I'ICCJie.nyeM ,npyro~ CTaTI'ICTHqecKH! I'IHTerpaJI, KOTOpHA C'IHTa

eTC~ 6oJiee COOTBeTCTBY~I'IM peaJibHOCTH, ~HHHi CT8THCTH

'18CKlfH ~HTerpa.n l<,'tOlltHO f!OJIY'IIl:Tb CJie.l(YRll!HM ot'lpa30M, EbJIH C'll'l:T8T:O, 

'ITO BaJieHTHHe CBH3~ H yr;ru ~mtCHpOB8HH, T,e, at'lCOJIDTHO TBep,Itble, 

a nmoKeH~e no yr.n:a.M BHyTpeHHero Bpamen~m rro.n:q~eTcH aaxoiiB.M 

KJI8CC jiq8CKOil: MeXaHmtl'l:, TO CioJiee llOCJie.I{OBaTeJibHO t'lHJIO t'lbl IIOJU.-

30BaTJ>C~ CJI8l(YIOIJiraM CTaTRCTH'reCRIDII raHTerpaJIOM: 

~ qo ~11 l.n I{ 

Z.k~ ~---)of~; ___ cA.~ ( ___ (J~---oN' ei}~'q~~;~+U(f, .... 'f,.-0 /1<-T, 
-""' - 00 ,.. y )' ('I (2) 

0 v 

- ot'lot'lmeHHble KMITJJI:OCH COOTB8TCTBJDmli!X r.ne Pf;,-- Pt N 

yrJIOB ':f, 
1
.- -1'f t1 • B (2) M8Tpi!I.\a KraHeT!tl'recKoil: ::mepriiH [ail i 

3aBRCRT OT yrJIOB BHJTpeHHero BpameHKll:, 

CJie,nymmee paccy.l!l.neHHe noaBoJI.HeT JierKo IIpoHHTerpll!poBaT:O 

no ot'lot'lmeHHHM HMIIYJIJ>CaM. MaTpHUa l a ij j Cl'!MMeTpltl'rHa, H Mol!Ho 

ee n;MroHaJIH30B8T:O OpTOrOHaJI:OHHM rrpeo6pa30Ba.HHeM,' ,li,mi "KH

HeTH'!eCKOH qacTH" CTaTHCTH'!eCROrO RHTerpaJia TOr,na IIOJIY'IHM: 

;.- - !£ 
{ J K.1'7i) ;_ ()1)-l. ... ),.. ) ~' (3) 

4 

.. 

F' 

r.ne ),))~1 ... - cot'lcTBeHHHe anaqen~m MaTpimll £ Cl;J} 
IIpoaaBe,neHHe Bcex cot'lcTBeHHHX anaqenlfH paBHO onpene.n:l'l:TeJID 

Ma'l'PHUH / J~ t} , a Tax Kax npH opToronan:oHHx rrpeot'lpaaoBa

Hi'!SlX SHa'leHJae Ollpe.neJII'l:TeJI.H COXpa.IDieTCH, TO l(Jl.H r K:, OKOH

'18TeJI:OHO llOJIY'IHM: 

Z.n .z,; 
2.,_-= (2k.'l''1i) '£ \-- -)cA~ ... d':ffl 

Q'f) e-u('f,;·· ;f/'f>l''-"' 
' 

0 (4) 

rn:e 

0( Y) = ( DET [aiJ~ r 11~ 
,Ua.HHhiH CTaT~CTI'l:'!eCKlfH l'l:HTerpan paCCMaTplffiaJIC~ Ml-!OrHM~ aBTOpa

M/!•4•5-IO/, IlpR 8TOM 00Cy.l!\n;MC~ BOllpOC,Ka.K Kl'l:HeTHqecKM 

SHeprHH Ciy,neT BJIHHTb Ha KOH~pMaUROHHHe (KOH~Hrypal\HOHHHe) 

cBolicTBa Ma.RpoMoJieKyJru. Ha-aa rpoM03,II,KOCTR 38!\aqM ot'luqno 

IIpHBOn;RJIHCb TOJlbKO Ot'lUIR8 COOClpaxeHHH 0 TOM, 'ITO 3HeprRa 6y,neT 

net'lo.n::omo.J. B paOoTe G 0' R illepan/
5/ CluJI :auqRcJieH na 3BM 

D,.J'f) .nJI.H I.\8ITO'IeR n:o 40 aBeHI>eB, Rorn:a Bee yr;ru ::f'; o,n:ll:

naxow,H ClHJIO ITOR838H0 1 'ITO Hat'lJID,n88TC~ l(OBOJI:OHO Cl'l:JlbHaH 

3aBHCRMocn OIV'('1) oT yr.n:a :f , a TaRJKe a ana'HITeJJI>HHil 
;r __ 

KOJIJieRTiffii!HH <X{xPeKT: BeJIH'Il'l:H8 q : ~ ()
1
.,A'1) O'leH:O M8I\Jl8HHO 

,ll;OCTII!raeT llOCTOJIHHOrO 3H8'18HHH C pOCTOM ,IV" • 

YKaaanHHM peayJI:oTaT He II03BoJIHeT yTBep.l!\I\8TI>, 'ITO qaRTop 

D ( ':!) t'lyi\eT .1\aBaT:D cymecTBeHHHH BKJI8!\ npra BU'IHCJieHKH 

cpen:HHX xapaRTepHCTHK TIOJIIl:MepHOH N.OJieKyJru, HO rOBOpHT 0 TOM, 

qTo STO B03MOl!HO, 

K COliB.Il8Him, pac'leT Ha 3BM ~11!3H'!eCKII!X xapaxTepli!CTmt 

MaKpOMOJieKyJI, Ha!Ipli!Mep Cpe,nnero paCCTOJIHRa Me~ KO~ 

~enR, SaBHC~ero OT KOH~pMaUHa, HeB03MOI8H n;axe B llOBOpOTHo

-H30M8pHOM npHClJIH:XeHHR (CM. HKEe), IloaTOMY B ,naHHOH pat'loTe 

5 



Ivlbl noJiy'H!M HOBoe npe4eTa.BJieHae ~.ll.fi D { ':f) , KOTopoe rroSBOJIHT 

aecJie~OBaTb BCe BOIIpOeH, eBHS8HHHe C HaM. HceJie~OBaHHe 

TaKRM M8TO~OM TOXe Bee:oMa rpoMOS~O,H ITOSTOMY eHaqana pae

e~'OTpHM M0.!.{8JlbHJlO sa,uaqy, KOTOpa.H MeHee rpOMOS,!.{lta, C on;HO:et 

eTOpOHH, I! eo.~eplltHT , e n:pyroi!, BC€ oeo6eHHOCTH peanbHOH • 

ilycTb U81Ib COeTOHT HS Af ToqeqHHX MaCe yn , a paCCTORHH8 

e i Melltey I.IBYMii COC8L(HHMH MaCCaMH qJHKCilpOB8HH08 H O!.{IDlaKOBOe. 

,llJm rrpOCTOThl npe,L(ITOJIOlltHM, qTo U8llb 'L(BK11t8TCR TOJlbKO B ITJIOCKOCTH 

(pHc.l). 

A 
I 

1-; 
I 

,:._e, 
'•\ ----· J)_)::._- - 'lo 

ef 
1 

\ ~l.. 
\ 

\ 

\ 

........ ... ~:·f 

\ 
\ 

Pac.I 

3 
I 
e.3 ..-r 

·- tlJ,.. ...... 1-).. 
v 

---

KmreTaqecKa.H SHeprKR TaRO~ U8IIH MOllteT 6HT:O BHpallteHa KaK 

!f>YHKUKH o6o6meHHHX HMIIyJlbeoB. 

BBe~eM HOBlle rrepeMeHHHe: 

~I~ = f~- ~-: I I (. t-f 

_.,. 
L = t 1 ---,!'/ ' 

r~e t t' pa,n;eyc-BeKTop ToqeqHHx MaCe. 

BeKTop A.t/ BllpasRM qepes o6o6[11eHHHe 

jtl;oi} 

6 

KOOP,n;HHaTH 

(5) 

.. 

.. 

y 

(A""f·) = (s(e,JSttJ-'-) _ __ _s(a/J] 1 e_. K- = 1,1. 
• ,.:. IG r ' 

(6) 

r~e /; (cos iJ( .s' 11 t:l/ ) .s \_8/ ) = - -
-.S.ui3f {OS B; 

-MaTpHUa Bpamemu:r, CBHSHBaJllla.H !. li L -1 ROOp'L(ID!FlTHHe CI'ICTe:JH 

(eM. pHe.l). ilpH ITOMOIIIH BHpallteHHH (5) a (6) H6Tpy~HO BNp8SI'ITb 

,n;eKapTOBH CKOpOCTI'l qepes o6o6meHHHe 

c . 
( E~l ) 1(. = z::.· 01 t; )"--:: z!.' t e, i· [ .s(e,)- -- d St+.,) . -. 

f'd p= 1 'k=l d_f-'7, 

S )17 • - " (7) 
(0rJ~e,8"'-t-LS(e,J.--~t7p)l eo . 

~<-1 ' 

KmreTII'I8CK8.H SHeprM MOllteT 6HT:O 38TIHC8H8 qepes o6o6meHHHe 

CKOpOCTH CJI8'L(YDmHM o6paSOM: 

J/' ~'J J.. (\[ I " . I ' I 

T-= ')_, ~ t,· = .! z · ( k? e.G. +c.. e· e. t d e· e. ) <;---. ;2 £ . , ~ 1 J I J ld I d lj I I • ( [') 
(:I I I~- I 'J 

EbJIH cqHTaTb, qTo BCe e f ITOCTORHHH I'! paBH11 (_ , KKH8TH-

qeeKaR sneprHR 6y~eT paBna: 

,..r ' • 
1'71/ I ") , 1- 13· (). 

-= - L-, ul . I d • 
L t,j~• d (9) 

06o6meHHHe HMTIYJibCH HaxO~TCR ITO HSBeeTHOM qJopMyJie 

r/f_ ')'' .. e·. P., = (rl.-!- 4- I bfj ) 
t:t, 'V C7 I = ( 0 d 

MH 
• /If- I 

e; = ~.a.; Pe 
(/ I= I d I 
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I'.Ue [a ii J - ltaTp!ma, KOTOpa.f! OOpaTHa MaTpm.te 

TaKHM oelpa30M 1 Un.f! KKHeTwqecKOH SH8pi'HH ITORyqaeM: 
tv' 

[ b,j 1· 
r.~l -= J. ) , a . . ~-,. ~o. 

1- c:;... 'd C7l d • 
I= I 

(IO) 

Tor.na cTaTHcTaqecxiD! KHTerpaR uenoqxH c i{JHKCllpODaHHblr.:H e/ 
Cly,neT paBeH 

.,o ( 2 n ;).'1 >J 

Z,~, ~ l- -- \cLP,, - J ~w ~-_(de, -de!V E -.(i 2,h P,,P,/U-)M 
c<> ·r / } (II) 

0 ~ 

IIocRe KHTerpHpOBaHIDI no BceM oeloelmemruw mmyRI>CaM oKoHqa

TemHo rroRyqaew 

IV 
217 fjl -U(91)'"J'&f\; ) /K 'T' 

2 =(J.I('iii):t C. Je; ... Je" 0"'(0) e , 
I" I ) f • ( I2 ) 

0 0 

r.ne 
D,vC\..:)) = [ocr t q,.J} } • .(

1
.<.. 

J1CITOAI>3Y.fl 1'!3B8CTH08 CBOilCTBO D38ID.'IH000paTHhiX MaTpm.t 

DE'I' fa,jj OcT' { b,·i ~ =1 , 
lllOJKHo BHpasmy, D(e) qepea MaTPHUH 

tv 

- .f 2JI/.<_ O,v@'):o (__DerrbiJJ • 

Tenep1> paccMoTpHM cAenYDU~ee BHpaEeHHe: 

i h,,}: 
(I3) 

!V .!..,..{.. 

Co: C_. G~". __ c{~: e -~;· MA-'q QJ [(z; -(, }.(~- 2;_, d(I4) 
J ) ·-1 

-cJ" -<P 

2 o 1Thl88T CXO.II;CTBO C "KHH8TH'l8CKOI" 'l8CTbil CT8T}!CTH'l8CKOI'O HHT8I'-

paRa, B KOTOpOM OI'paHH'leHH.fl, HaKna.II;HBa8MH8 Ha CKOpOCTH, H3-3a 

TB8p.I(OCTlll e/ Y_'IHT~BailTC.fl llOCpe.II;CTBOM f, -i{JyHKUHlll. .&ipaxeHHe 

( t1~ -(:~:f). { 2 ~,- (~ 1 ) llOJIY'-Ui8TC.fl ~peHIU1pOBaHHeM 
no Bpew.eHH I z; -z:·- 1 I = t. =- { .!h 5 f- • 

8 

I 

' 

\ 

J 

ilOKaJit8M 1 qTo 
jJ' - ]- 1!' 

2-,J=- VTl)i Lu()eT' tbiJ) • -<- (15) 

.liJI.fi aToll ueRH c.neRae~' aaMeHy neper.;eHHhlX no !flopMyAm.\ (7), Tor.n;a 

~ ~ . '/ 
( • . • ' -7'/1'~-T ,.r • 

20::. ~---r-ti~vte, ... Je,vcie/Veiel. e(lle e.sre,-e/~(I6) 
- ,;> -"" 

rJ:te f BHpcuaeTC.fl !flopMyAOH (8). MHOlllrreRI> e,.(- -· t/,/ 

8CTI> !f>YHKUHOHMbHhll1 orrpeneAPITeRb 3aM8Hhl rrepe1.18HHUX. fuiTerpH-
' 

py.fl ITO (_i , ITORyqaeM: 
-o oJ I .;,-· l, • '(} '[f, 
, • • - - ""'- ~I j I d 

2 0 :: )--J d~ -- J'fftv e ;- 'J ' (I7) 
-? _:;o 

JJ:aRee KHTei'pHpy.fl ITO 0000Ul8HHhlM CKOpOCT.flll', TipiDCO,UHM K !flop~oyne 

(I5). 

Terrepb ITOJIY'IHM .II;n.f! l. ~> .n;pyroe BHpaJKeHHe. vlcrroRI>SyeM !f>ypi:.e-

npe.n;cTaMeHHe b -!f>YHKUHH: _ • -~ _, 
(.JG • -~ -~ ) ( '( -? ) ' .• ( ,Q.(Z,-'2.,_, • I ,., 

$[(6-f/_, ),(i;-(_1 )] ~ Jn ylSL,-e · ' <rs) 
-IT' 

2 MOllHO npel:(CTa.Birrb B BIU(e 
0 "" r e><> fi • • 

g 0 =- 1J.2n / 5--y'-51.1 .. _ JSifv' \---)d~;.- cH: 
-cP -<10 -ci' - o"' 

e i( 5(: J ~ - 5l. :~ 1 a-t:+ 1 ). t; 

- ' ? 
/.,-1 - }11 f ... n e l, I 

i= I 

~-~2 _--;, ~ 

e-;._ 't.,.. t : t/z.,. _Q r 
• ,.. fV 

(I9) 
' 

B (19) KHTerpHpOBBHHe TIO ~; yxe IT83a.BP!Cl'IM08 H ClepeTC.fl ToqHo. 

TaKHM oelpasoM, Z o pa.BHo: 2.. 

,..-)oo( n' -}-~(52.;•9.:.,-2CbDe,.,,52.;S?.;.,) 
2o-=c~ )2.. --i.st, .. Jst"' 11e )( ...., ~=· (20) _..., 

- £• e '"" Sl.,.;. 
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B (20) liCIIOJlb30B8.HU COOTHOIDeHWI 

- R.<: tM f),·,, 
l4t~J\€2_ Hl.1f: 4~:~ ,): 

t.S2: 
BBoM 6eapaaMepHHe nepeuemrue W,'' --=-, oRoHqaTeJibHO 

V)n1 

noJIYqaeM 
, _ ~ cP ~'-1 L ,1_ 

..., (onr tr( ( /7 -(W'+W· : Z:o"'\T) j''lLcv.-· cLW;./ !_ e I ,.t-.ZUT.>f7,+fi/JtW;~,) 
_u.:;. - n() I -1 (21) 

H,cJieuonaTeJibHO, 
L )_ 

_"" .c /"-_, -(U'/~W:u·2&d)titJ,O-;•,J 
1 { ,_.!. r- "'( { (~,;.; ne 0-(f'-)=[Zc+ b,'d·)J .l..;;:l.ff:-) J-->d.J.,:,--' ·"',~, • 

<- -.? .. _.;; 

J'ro rrpeJJ:cTaBJieHHe UJIH D ~_) B!HOJJ:HO oTJI~aeTC!I oT .2/r=- t { b,J} , 
K8K 6yJJ;eT Bliii{HO H3 llOCJie)l;y~ero H3JIOXeHWI. 

CHaqaJia paccMoTpHM cJiyqaii, Korua Bee rY/ on;HHaKOBH _, 
H paBHH f} , Tor)l;a 38)l;aqa H8XOli\I\eHl!!I 0 ( (3) CBOJJ;HTC!I K 

pemeHHID HHTei'paJibHOI'O ypaBHeHKR, KOTOpoe HMeeT TOqHoe peiDeHRe. 

neHCTBRTeJibFO, paCCMOTpHM HHTei'paJibHOC ypaBHeHRe C CKMMeTpRqHHM 

FLn;poM 

) "'to = ) IL ( 'J( , J ) i (()) d ~ • 
(22) 

l1ycTh } i J '+' r- ero co6CTBeHHHe 3HaqeHWI H {flyHKUH!f, ll.npo ypaB

H8Hii!I, KaK R3B8CTHO, n;onycKaeT CJien;y~He rrpencTaBJieHM: 

""' }((rx,tJ) = 2.~ '_) i ~· {YJ 'f,(JJ. 
I • I 

.llJLq BHqlicJieHM HHTei'paJia Tlffi8 

21(..-:: 5--- )c&,. -b~ ld~l/l)- -- k_( l/(-l J,r ) 

MOXHO liiCIIOJib30B8Tb CBOHCTBO OpTOI'OH8JlbHOCTH Iii HOpM!iipOBailliOCTH 

co6cTBeHHHx <'PYHKUHi1 C\f',. (>< ) • Torn;a .IVl!I ;? '<- HMeeM rrpencTaB-

JieHRe 

2 k--=- ~f c.&', d.t~/ {;·) ,',:-~ rfi (Y,) 1~ (x ~<' J • 

10 

ECJIH rrpeHe6peqb rpaH!i'IH!iMH aqxpElKT8MH, MOXHO llOJJOJIUITb ){,"' )(I( 

li! Tor.n;a 

~ ;,·-f 
2 = L.'.A_. 

~ -- (. . ,_I 
(23) 

EcJili ) - M8KCHMaJibHOe C06CTB8HHOe 3HaqeHHe , TO B TepMOil;HH8-

!v:~eCKOM rrpe,neJJe 

7 _ I tf-1 
Z:::.fG- Ji 1 • 

B HalileM CJzytlae yno6uo FLJJ:PO K(~J) orrpeneJII1Tb cJieJJ;Y!OOIIDII 

o6paaoM: z. , 
j_ -(l(-t~--~u_-,:>9Xd) 

k-(x',:JJ= (ii e . 

(23') 

MHOXHTeJib fi - j_ BBOUI1Tc.a n;JIH y~o6cTBa. PaccMOTpRM l'lHTerpaJI:&-

Hoe ypaBHeHl'!e (22) c .naHHHM !In;poM. 3To ypaBHemm pewaeTc.a ToqHo, 

Iii ero C06CTBeHHHe ilJYHKUHH !IBJI!IIOTC!I TIOJIHHOM8Mli 3pMl'!Ta 

~ ~ ry ~ ,-·g__!:- __!__ e -.x_ x f-/ ( ;( rE<.) IJ= {' .f 

h cr, V)"'n! 11 1.1 

CO CJie)l;y!OUiHMli C06CTBeHHHI>ilii 3HaiJeHMMli! 

1 _ _L[ ']11 fi = 8-+ ,j_) .:<.. UJ-'J g. ( 1 -f ,x..)- • h ~ 0) f, --' (24) 
\-1 

rJJ;e oC = { 1- ~~) = f.S,n o- I • 
B 3TOM MOXHO y6eJJ;HTbC.H rrpeJOJ;e BCero IIOJ!b.BY!ICI> CJie.rt'{lD!!lHM 

Ilpe,I\CTaBJJeHKeH IIOJIHHOMOB ::JpMl'!Ta: 

H vd ~t-(mtl}e-t2-t2tx 
G)~-, -'-t. 

Y1 .Zn1. 0-

r.ne liiHTerpRpOBaHHe IIpOBOI\HTC.H ITO JIID60MY SaMKHYTOIV'.j' ROHTypy 

BOKpyr {:_ =0 , 
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:vJ3 Nlpallt8Hiffi ll;Jl.Ji C06CTB8H.lillX 3Ha1J8H~ Bl!ll;HO, 'ITO 8CJII! 

U'S8 t 1, crreKTp n;HcKpeTeH r.r, cJie.n;oBaTeJihHo, B TepMo.n;l'l:Ha

r..:l!tJecKm.1 rrpen;eJie: 

. tv . -~ 
0-Ce)~ (~) (1-+/Stl1tr/) ~. 

l'l:JIH 

;e.. tV . tv"" /J (J?)., UTn ) ~-+ l'lih gj )?L . 
(25) 

:vJ3 3TOrO BHpallteHKff Bl!ll;HO, 

3Ha1JeHI!e rrpr.r t7 =IT l,t_ , a 

~ 

'ITO r D(a) ID.'eeT MaKCIDi'aJihHOe 

Ml'l:HHMaJihHOe- rrpH (3:=0., , T.e. ORa-

suBaeTcH, 'ITO D €3) yBeJUIIJI'l:BaeT cTaTil:CTHtJecKIDl: Bee cBepeyTHX 

COCTOHHID1. 

PaccuoTpHM cJiyqa.il: () = (/ 6oJiee no.n;po6rro. B aToM CJIY'Iae 

11:3 COOTHOW8HIIl1 (24) CJie.n;yeT, 'ITO BCe ~" =) 0 If, CJlen;o

BaTeJibHO, H8Jlh3.fi orpaHH'IaTbC.fi B (23') TOJlhRO CID.':IH.1 60JibWHM 

C06CTB8HHbiM 3Ha1JeHI'l:8M I! BHpaJJteHRe ll;Jl.Ji fX{3) paCXO.ll;HTCJlo OTO 

TaR IIOTOMY, 'ITO ROpp8JIJIUKff Me~n;y CROpOCTJIMH 1JaCTKU ~8ITH 6eCKo

H81JH8., ,UeHCTBil:T8JlhHO, rrpl'l: f3-== 0<J U8Ilb NlllpRMJl.Ji8TCJl I! B8KTOpEl 

cKopocTI! qacnn~ n;oJllllill 6UTh rreprreHn;HKyAAprru uenH. CJie,n;oBaTeJihHO, 

B8KTOpU CKOpOCTI! JID6HX .n:BYX 1JaCTil:D; U8ITH CKOppeJIHpOBaHU B 

IIpOCTpaHCTBe. 

K COE3A8HHD, pa.CCMOTp8HHUll MeTOD; H8Jlh3Jl IIpHMeHil:Th, Kor.n;a 

6/ pa:mHe. HecMOTPJI Ha STY Tpyn;HocTh,Bce-TaKH yn;aeTCJI IIOJIY'IIl:Th 

y,n;o6H08 IIpen;CTaBJI8Hii8, KOTOpoe ll03BOJl.JieT lfCCJ18.ll;OBaTb H 06l!llfii 

CJ1y1Jai1:, 3TO 6yn;eT IIpen;MeTOM CJ18.n;yiOII\8~ pa60Tllo 
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