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BBS.IISHR€ 

B pa6oTaxfi,Z/ Ha OCHOBS ITOHHTRff CTPYKTYPHO-TO~eqaoro 06~KTS 
B RnaCC~SCRO~ Hepe~THBHCTCRO~ TSOpHH dsxa npe~~~8H8 HOB8H KH8CCH

~8CKaH MonexD CTIHH8 H rrpo~eMOHCTpHpOB8H8 np~HITHa~ag BOSMOXHOCTD 
TIOCTpOSHRH RnaCCH~SCRO~ TSOpHH TO~e~oM qacTHUH CO CllKHOM. TaM Me 
.naa npocTe~~ aapnaHT CTPYKT.T.PHO-Toqeqaoro od~exTa, a TaRXe ero 
~aCCffqSCRO€ H KBaHTOBOe OTIHC8HR€ B npHd~eHEE I-ro TIOp~Ka (c HS

~O~SHHSM MSTO.IIHKR 8H8An38 CHCTSMH CKOdOK lly8CCOH8 ,IIXH YCTBHO~SHRR 

CBH39~ M~ 9TP,YKTYPHHMH xapaKTSpRCTHKaMM). 
B pa6oTef 37 6una npennpHHHTa ITOTIHTKa ITOCTpORT~ Krr8CC~SCEJID TSU

piDD TO~eqao~ ~8CTRTIH CO CITRHOM (CTPYKTYPHO-TO~eqaon ~aCTHTIH) B npRdHH
~eHHH 2-rO nop~Ka. QnfiBRO HSAKWH€6 ~edOBaHne BHTHCRMMSTPHR ~py
ITOAbHHX xapaxTepRCTHR, B~BEHYTO€ B /I,Z/ RaK COBMSCTllMOS C TpedOBB

HRffMH npz~eHHH I-ro nop~Ka, npHBe~o B npoBeneHHHX sf31 Rccneno
BBHHRX R OITpS.IIBnSHHOMY HSCOOTBSTCTBHID C TpedOBBRHHMH TipH~SHRH 

2-ro nop~xa, qTo B caoro oqepe.nD BHpasn~ocD B npa~eHHDM coxpaae
HHH 8H8prHH H KB8nP8T8 CITHHa. 

B H8CTORI.!l8:!1 pa60T8 rrpOBO.UMTC.ff 60JI88 ITOCJI9.UOBaT9JThH09 ITOCTp08Hn9 

Knaccrrqec~o~ Teopnn CTPYKT.YPHO-To~e~oM qacTHUH. ITpn aTOM, B oT~He 
OT pa6oTHI3f, BO-ITSpBHX, HS HCITOJI~8Y9TCH YTIOMRHYTO€ BHme YCITOBH€ 8H
THCHMM8TpHM, BO-BTOpHX, ~9pmDB8~TCB Bee ~9HH 2-ro ITO~Ra M8JIOCTH, 
B TpeT~Hx, CioAee qeTKO ncnoJI~syeTca rrpe.urroJio~eHne dnHaocTn WopMwaK

TopoB MacCH n sap~a HcxonHoro CTPYKTYPHO-TO~eqaoro odMKTa. B pesyJI~
TaTe B YCT8H8BJIHB89MOM ~CCfiq9CKOM OITHC8HHH Toqe~oH qaCT~ CO 
CTIHHOM 38KOHH C0xp8H9Hnff 3HeprRM H KB~paTa CITHHa OR83HB8IDTCH CTpOrO 

Bl:UIOJIHSIUIHMH. 

I. J1CXOJ!H09 OIIHC8Im8 CTPYKTY]HO-TO~S't!HO:tl: 1!8 CTU 

ITO~ CTP,YKTYPHO-TO~eqao~ ~8CTRIT9~ dyneM ITOHRMaT~ COr~aCHO onpe-
nMeJII!IIf I-3/ CKOMSHRS TO~eqaHX cy6~8CTRIT C MaCcaMM lrJ.J , sap~aMM 

_, "" eJ , K00p,UHH8T8MH ~ H CKOpOCTRMH ~ , KOTOpHe B rrpHCYTCTBHR 
BH8illHHX CT8UHOH8pHHX rpaBHTauROHHOrO H 3JI9KTpOMarHMTHOrO ITOJI9~ CiJia

ronapn "Cl!S!11I\f!~eCKOMY" B38RMOne~CTBIDD npyr C npyrOM YITSJllKI!BSRlTCH 
Ha paCCTOHRIL'IX,HS npeBHlll8Kiltl!X paBMSp lo , KOTOpHJ! Ha n8HROM 3T8IT9 
p83BHTHJI qJH3HKI1 H8 .I(OnyCK88T H8IIOCp8,11;CTB8HHHX ll3.i\·I8p8I!.Iiii. 
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Hcxo~a, cn;TeMa ypaBHeHH~ ~~ orrMcaHHH CTPYRTypHo-To~e~Ho~ 
'l:BCTI!Ull (OM. I-3 ) 3BilliCHBB8TC!l: B Bl!,!(e 

m/i. = f7bG.,!9;J, ~&,(eJ, l:'o-M ~ ji Jt,reJ _ ;)W 
C. "J8 ;)qJA 

3.J(ec~ o( f 1,3 ; G(,o), brJ I! J1. <PJ JIBJIRIOTCR cooTBeTcTBeHHo 

(I a) 

HBI!pH-
JKSHHOCT.RMH rp8Bl1T~OHHOr0,3JI9RTpll't!9CKOrO l'l M8rlliiTHOrO IiOJI9li,CBH38H-
HllM!i c I!X rroTelll1llaJiaM>r (/JI ;$) , f/l!t") 11 A(P) paBeHCTBaMI! 

... - -, ){ = v , Acr:J 1 
(I6) 

·w 8CTI:. IIOTS.HIJ,1!8JI:&H8R 8HeprHR B38ID/10,IJ;8:tiCTBIDI cy6t!aCTI'liJ;, KOTopafl 

38BHCMT OT P83HOCTM KOOp,Il;RH8T, T.e. 

w-- wr - ) - , .. ,,~A,~ ... .~ ...J (IB) 

McxO~HOe CKOllnSHMS HM99T 0~0~8CT~HH8 ~M3~8CKHe xapaKT8pMCTH-

.... ~ .... -!., ...... ""~ 
"'&J e_,J ~J 'l-.~ ~="?,e..~ LJ~ 'l•B.t···) (2) 

)l:ey"Xq8CTJftllfii9, • • •, 1J -li8CTlftlliht8,. •. M, H8ROH9II;, llHT8I'p8.JibHH8 ~M3M
qecKM8 B8~, xapaKT8pM3yromH8 CKOTin8HH8 B II;SJIOM, cpe;n;H KOTOpHX 

H8XO~TCR: I1J - M8Cca, e - 38p$1;, V - .KOOp~mraTa :USHTpa MaCC, 
j3 - IIO.:rl.Hlrli K.HHSTiftiSCit.Irll EMIJY.l:ffiC, J - IIOJIHHii MOM8HT K()..l]}fq8CTB8 .D:BM

:m:emm, H - noJIHaR aaepriDI: 

(3a) 

f/, L(P ...... & f ".!, '-Pit) '~ 'Pi¥;Jl f w. (36) 
211/_J '/ 

~ CT>VKT.f.PHD-TO'l:8'l:HO~ 'l:BCTI!Ull ~0~0 BH!IOXHHT~C!l: Y~OBI!e ~ep
XBHRR cy6~acTn:o;: 

I!pll Jll061lX j . 0( I! t (4) 
T. e. KalK,ll;BH cyd'l:aCTJW;8 B JllOdO~ MOM8HT BpeM6HII t ~0~ HBXOilliThC!l: 
B !IOT61fiU!BJIJ,HO~ HMO 06o.eMa ITOpl!,l(Ka fo3 

B OKP6CTHOCTII q(t) , I!pll'l:6M 

H8CTOJII:.KO ya&on R r~dOKO~, qT06H BH8mHH8 CKna He MOr~ npRBSCTll R 
pacnxHBaHEID cKo~eHI!H. TaKI!M o6pasoM, y~oBHe (4) Ha~HBaer HeHB

HHe orpaHII'l:eHI!H aa CTPIKTYN' rroT~IITU!a.JJa w 11 Ha B6JII!'l:I!HY HarrpJllKeH
HOcTe~ BH8IIIHHX nOJieia G ' c- ' }{ . 

On...tSTID\11, "tiTO OllliCSID!e CHCT6MO::M. ypaBHeJIHii .ItB:mKeHIDI (Ia) MOJK6T 

6HTl> 3SID!GaHO B raMn.J'Il,TOHOBOM ~PM6Jil!3M6 B T8pwm8X KOOp,ttHH8T CZ,gr 
H rom:eTmecKHX mmyJIDcoB P..~« ~ m., i"' B TOM rJ.mCJie, -rrTO HSMeHeHne 
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JII06o~ BeJlll'lliiThl 8 CO Bp8M8H8M Ollp8~8~8TCR KaR 

8={1-ilv,PJ,B(Y,p)j, (5a) 

r.ue 'I~( .. ,, r!;, .. ; , p. (--~ 13~ .. ) !I {J · J ecTb CK06Ka 

IJyaccoHa, ID.m~a.uan: mi,IJ; 

iBUi,jJ) _,C(Q1p)j = 2_(QB OG - ~ /!,~ - ~e,MJt_<¢)(2§JC )· (56) 
~ 0<;>,/11( V'f/lit w9"< c. ~~.d "dJ.3d 

3TO TI03B0~8T H8TIHC8Th ~AS H8lli8~ CHCT8MH Cll8nyiDmH8, ll0~83HH8 ~ 

~8~H8MIDY~ BHqflCITSHHfi CROdRH ilyaCCOH8: 

./ f { p J r/e ll I f . of' , • ,<1_,.,11,~ =01 J<,i?,!; ""iOal, ~""!}';; •-~''!.<(,u.n,I~~(5B) 

2. llano~ ffiH3H~8CKHX BS~H H yP8BH8~, OTIHCHB8pmMX 

CTpYRTYpHO T0~83HYID ~8CTKUY KaK £8~08 

YcnOBH8 (4) 03H8~88T, ~TO H8 HM88T CMHcnB paCCM8TpHB8Th 0~0-

~aCT~e WnsrrqecRMe BerrHqnHH Ha-aa nx HeHad~aeMOCTH H cnenyeT 
orpaflHqHTDCR pacCMOTpeHHeM HHTerpa~HHX Wzs~ecKHX Be~ (3), onn
cHBa~D\ cTPYRT.YPHO-To~e~ ~acTnuy B ~e~oM. 
~ pa3BHTnH COOTB8TCTBJIDm8~ T80pHH 8CT8CTB8HHO HCll0~30B8Th 

M8Jil:l8 B8.JIHlmHll 

(6) 

H nepeMTH OT H8H86~aeMHX rrep8M8HHHX q~ H pJQ K Had~88MOfi 
.KOOp,I!;IDI8T8 neHTpa M8CC fi , IIOJIHOMY HMIIYJU,Cy P H OTRJIOH8HID!M 

KOOp~HHBT ~ CKOpOCT8~ cy6~aCT~ OT KOOpnRHaTH H CKOpOCTH U9HTpa 

Mace, T.e. 

OTciQIJ;a CJie.n;yeT, -crro 

2 "!, h« =O.J Lm,. Jh~~ 0 _, 

a ~ qacTBHX npO!I3BO~ cnpaBe~BO 

C IICITOJIMJOBaiD!eM nepeMSHHHX J.k< II 

CTpYKTYPHO-To-q:e~oa -cracT~ M:O.IKHo sarm.car:o r H C06CTB9HHOrO . 5 MOMSHTOB: 

3 

(7a) 

(76) 

(7B) 

~/~ nanHHi MOMSHT 

B B¥J.,U9 CyMMl:l op6HTaJI:bHOrO 



a ~ TIO~O~ 3HeprHM B npH~8HHM 2-ro TIO~Ka ITO M8~0CTH IT8J>8M8H-

HHX _?_,.. ll3 (36) TIOJJY'IIlM 

1-l ~ P' r 1?7 (/) 1- e cp ~ do. ~ • L ci,8 CJ'L t L da
8 

J'Y" ;;:' .. -~(9) 
2flJ oqo 2 ;)~.., 2 J<?.,D-~ 

:'\Jlecb l'l ~aJiee JJOJIH nmizy"Tca xaK CW!!lWlli oT 9. 
B BlipalKBHlll'l ( 9) nOSIBI'lJ!llCl'> I'!HTerpaJIDH!IB \Jil!31t'I8CIG!8 BBJllt'II'lHb!: 

(/(71. - 3JI8RT.P}l'q8C.rufi:i ;rJ;IDIOJThmlli MOM8HT, da J3 If ci.;~ - .KB8.Ul)YJIOJII:,lffi8 

MOMeHTH, L - ImHBTWiecKaH ::mepriDI BHYTpeHHero ;n;BneimR;W- BHYT

peHRHH TIOT8HUH8~H8R 3HeprHH (c TO~OCTDffi ;D;O TIOCTORHHO~ COCT8BXHrom8~ 

l'l BYJIBBOa nOCTOBEHO~ BHYTpBHHI'IX carr), 

(IDa) 

(I06) 

Tenep:o pacCM:OTp11M H3MeHe~ne ImTerpaJI:OHHX !pnslf'Iec.KillC Be.mrtm.H 
BO Bp8M8HH, HS't!HHSJI C f.tx-= m~ . C 3TOfi I(8Jrbl0 c,n;e.JiaeM 38M8HY nepeM8H

HIDC (7) B ypaBHBffim (Ia), OT6pOCilM ey61t'I8CKI'l8 no J'_,~ 'IJI8Hll II, C;[M-
Ml!JlYII no j , 

1' .. -" /7l G-C( f e t"' r c;.,s ( ~) /-1 q- ' 01 ;)& + .me ·~o 
- . . U'f<J 

+ L (elM q~G':': r cl-'lo J'c-:_ ) r [:;,_ll_.{ Pe (d_p'CJ!Y, 
2 iJo, c!'i, Zl9AtJil,; me . d((p 

,_ d,cAt ()<J/r ),. J/.3/l.r '2flJ',1 ()_,& ,_;~,#1 ;:;<)!,. 1 
u'0Z!9# c ZJC(p r ' u0>dif>~ (II) 

B ypaBHBHKI'l (II) B ~onoJIHeHne K B8Jll'lql'lH8M (IO) noSIBI'lJli!Cl'>: 
.f« - ;D;miOJI.bHSB: CKOpOCTh, .A{, 1~ - COCTSB.1I.ftKIIllf8 MarlillTHOro MOM8HT8 

H .t4'<1ot:--! tf - COCT8BJI.Rl0llllle TOPOMHOrO MOMeHTB, 

(I2) 

llepBHe TPR CJiaraeMHX B npaBoa qacTH ypaBHeHl!ll (II) onpe~eJ!IIIDT ~e~cT

BHe BHBIDHHX ITO~e~ H8 CTpYKT,YpHO-TO~e~ ~8CTzuY R8K H8 sapEXeHHYID 
M8T8pH8JI:bHYJO TO't!ey, OCT8Jil>BH6 OTp8:lKBIDT CWll:l, B03HH.RaKIIOii9 38 C't!BT 

ee CTPYKTYPiio 
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HenocpencTBeHHoe n~epe~OBaHHe no BpeMeHH BHpaxeHHtt llXff 
KBanpyno.ru;ll!lX MoMeHTOB ( IOa) naeT 

(I3) 

a ~ co6cTBeHHoro Mexaaw.ecKOro MOMSHTa (8) c noMa~ o6oaaaqeaan 
(7) H ypaBHeHHtt (Ia) llonyqEM 

.So. = ~ti36 { d8 CK f d8_p d_fu ;. do/> e£.- • ¢¥p,<it£± )( c/ ~ J"(, ~ 
. 8Qp a~ me 

+ d"'v'iJJi!i) t 2 JI/JpJ/-'1 , 2/1.-m 'J_!itt.l _ Z 11(,{" ~" §.-"'1· (I4) 
QQy r 'i:JV'r J,P 

B llOU.enHSM qneae npaBO~ qacTR ypaBHeHRa (I4) llOaBKn8CD HOB8H B9~
qaaa, KOTOpaH 0TPSE88T ~e BBYTPSHHRX CRH Ha H3M8H8HH8 BO BP8M8-
HH C06CTB8HHOrO MOM9HT8 K0~9CTB8 ~BHXeHBH. 

JlM saeprnn 2:' corJiacHo (I06) II (Ia) l!MeeM 

Snec~ ITORERHHC~ eme ~Be llHT9rparrDHH9 Be~: 

(I6) 

l!TaK, 1!3 (II), (I4), (I5) M1i BIIJlliM, qTo npli paCCMOTPSHHH II3Me
HeHHH BO BpeMSHII \liH3W.8CKl!X B9~ p" , S , 'C' 1 xapaKT8pH3YHXlUIX 
CTPYKTYJIHO-TO't!81I.HYID l!8CTHIJY, llOHBE:.JmC:b 91II9 HOBH8 BS.JllftiHHll }« , 4-<6 , 

.A'•-1 r' , 5o< .a a- H T.,n. ilepeit,neM Tenep:b .K pacCMOTpeHIDJ HX KSM9H9HWI 
BO BpeMSHH. 

ll~e BCero nepennmeM nHITOJID~ MOM8HT (IOa) R illillOJ!DgyiD CKO
pOCTD (I2) B Bl!Jl8 

(I7) 

BeJlll'!lliiH :;3-' , onpeneJieJIIIHe COrJiaCHO (I7), 8CTD OTKJ!OH8HHH OTHOme
HHtt 38pl!Jla K Macce cy6qacTRU OT OTHOmeHIIH 38pl!Jl8 K MSCC8 CTPYKTYPHO
Toqe~o~ qacT~. 0Hn OK83HB8IDTCH ~qeBHMn ,n~ YCT8HOBn8HRH CBHSe! 
Mellley B03HHK8KIIli'IMII B TeOpHH \lili3W<8CKIIMR BeJIHqRHaMI!. 

JlM rro.nyqemm ypaBHemm nM fo c yqeTOM (I7) YMHOl!tliM aa .i'J 
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ypaBHeHRH (Ia) H, llOBTOpRa npone~y, KOTOpaH rrpHBe~a K ypaBH8HHID 
(II) , llOJJY'lliM 

(I9a) 

(I96) 

(I9B) 

Aer&o B~8Tb, ~TO BCff COBORYTiffOCTD HHTerpa~ B8~ (8), 
(lOa), (I2), (19) OTHOCHTCJ'l K TP8M il8ll0'IK8M "MOM8HTOB": 

1~, <; N vi~J ~ z N u'"' "!e J%, X ... ~'-' i!J n'l;···~ "'- = ~ u er··; "'"' ... = .uv~ , ... '(20al 

ilpH 8TOM B CKnY Onpe~e~eHHH (I7) '<HC8~ ~ Me~ B8~HB8MH BC8X 
~erro~eK cymeCTBYIDT B38HMOCBS3H, H8DpRM8p, 

X,~,. = :A. (~~I} 1- ~ A.::~ ' 
m (206) 

T.e. ~OCT8TO~O paCCMaTpHB8Tb ~b HHTerpa~HH8 B~ ~01 H3 
il8TIO'I8K (2Qa), 

.fu®'JlepeHIUr.PY.ff B8JIRtmHbi ): ~~J ITO Bp8M8HH,MO:JK.H0 TIO.nytillTb CHCT8-

Nf',{ YJ)8BHem ;( (":}.. (nepBH8 l:l3 BTHX ypaBHeM YJK8 ;n;aHH COOTHO-

meHl<JIMJI (I4) H (I8)), ITpP! aTOM B rrpaBO~ '<OCT!! ypaBH8H~ B08HP!K8BJT 
11MOM8HTh1 11 A_ f'::/ C 60JI88 BHCO.KID.W HOM8p8Mn IV'/N • 

Ta&HM o6p830M, CTpYKTYPHO-TO~eqHa.ff ~CT~8 OTIKCHB88TCB 6eCK0-
H8qaQ~ ~errO~KO~ yp8BH8HHM ~HRBHHR ;IJ;Xff 6eCRDHeqaofi nenoqKH HHTerpa~
HHX ~HsaqecKHX Be~, T.e. 0~88T 6eCKOH8~ ~CITOM CT8TI8H8fi 
CB060,10l, 

IToaTONfY, qTo6H onncaTb CTPYRTYPHO-Toqe~ qacT~ ROHe~ 
~CITOM CT8IT8H8fi CB060;IJ;H, H806XO;IJ;HM 060CHOB8HHHM H COr~COBSHHH~ Me
TO~ o6pHBa OTO~ il8ITO'<KP!. 
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3. OdpHB uerro~ W:as~ecKHX Be~. xapaKTepH3YIDWHX 
CTpYKTypHO-T0~9$K1ID ~aCTKUY 

~T06H 060pBaT~ U8ITO~RY ypaBHSHHH, yqHTHBaE: B3aHMOCBH3b (20a,6), 
CYIU8CTByrou(Y10 MSJIOJ.Y q>H3H'19CKHMH B9..Jlli1lllHaMH, 6y;IJ;eM C'illTaT~, ~TO Ml:l 

MO~SM Orpallli'IIITJ:,Cff M.HOJKSCTBOM Q , COCTC>.liiUIDw1 H3 15 H93aBHCHMHX. IIS
peMSHHIDC: 

a. {a.,,.:~ L,,sj ·~ (if;ft,clJ~.S-) 

Ilpl'l OTOM CJI8)1Y8T C'iliTaU ( CM/l-3/), 'ITO 

) 
W ~ w' d.d.., , 

~r£(.1.) 

(21) 

(22a) 

r,n;e (1} - HSKOTOpa.FI IIOCTOJIHH8E: pa3M8pHOCTM ~aCTOTH. T8illiM. 06:pa30M, 
Ilpl'l Ilp8,!1ITOJIOll<8HIDI (21) BeyTpeHIDm OHeprM BSSJ'!M0,!1eilcTBM BHpSll<aeTC>! 

1!epe3 ,JJ;HIIOJlhlll:l:fa MOM8HT, COOTB8TCTB~ W l!JISH B ypaBHeHmr (14) 
l!C'!esaeT, a '!Jlellli B ypaBHeHMX (15) ll (18) npl!MYT Co1e;zyKI!li<>i Bll,I\: 

(226) 

KpoMe TOro, dy;n;eM Cl!HTaT~, ~TO K:pOMe eo HM:eeM erue MaJil:rlj 

rrapaMeTp z.:: Mea:. { 1 ~I J , r,n;e Be.Jlli'lliHli 2.,.~ onpe,n;eJieiiH corJiac
HO (17). 

ilOCRO~~ Bcer,n;a CTipaBe~H OU8HKH 

TO dy,n;eM npeHedperaT~ CJie,I(yi(XIUIMH BeJIHqJtiHaMH: t12 (NJ npH N? 2 
t) {N) 1111) dct: ..t~ H , COOTB8TCTB8HHO, _:k IlpH Af...> I, da,e !Ipll N > 0 

H BceMH BS.JIHilliHaMn nop.R;It.Ra ZN€0M npH N JoM/ 2. • .. 
.IL>m corJiacoBaHM c .I1SIIHilM np1!6JI!lll<eHI'!eM ypaBHeHM Ja."'-= 0 

TpedyeTC.fi, 1{T06H BHllO~C~ COOTHOill8HRH 

(23a) 

(236) 

0=~~~- ';,"'.u_,.. = (<cJ'0·'!;- ~c 4.~'i,. ( (z,J- '},_~;")~)· (246) 

KpOM8 TOro, B ,n;aHHOM npHdrrKJKeHHH HM88M eme 
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_1 •o; e -' u(/( 0 ;: _ 0~13 • 

"' 
(25) 

,ll.Jr.q TOrO 'tiT06H YCT8HOBHT:b CB.fl3l> M8:HQzy H838BHCl1N!biM11 rrep8M8HHI:lMH 
(21) H ocraBillllMnCH WH3H'tf8CKHMH Be~nHaMH B BHpaEeHHM ~AH raMMAnTo
lm8Ha (9) l! B YP8BHel!IDDC (II), (14) l! (18), T.e. U,, , -'~«ll •~W 
H ?:: , Cly,IJ;eM M3ri8T:b HX CKOdiD:'i Ily8CCOH8. 

C ITOMO~hiD @OpMy~ (56) ll (5B), 38ITHC8B rrperrBapl!TeKbHO He38Bl!Cl!-
Mb!8 II8p8M8HHbl8 9 , jJ , (J , .~- H _s B TI8p8M8HRHX e...- l1 f-30( , 
MO~O IIO~Th cn8AYromH8 BHp8~8HHH ,Il;~ HX CROdOR ilyaCCOH8 B p8CCM8T
pHB88MO!it IIpHdJUDK8HHH: 

!'k,'ftJJ~{cl«,d8f' {C!a,rldf={P..,dB}=I.k,'!a}=O J f;:;,._,qlif~C/x~ <268 ) 

(.fx, d!J.f=r¥?Jx
8 / fAx/Psf = -~"" (eJI~t<fo~ t ;:JM~,)J (266) 

f A,..,:/Bf =- ~~(di?Jf.. ,_ g_ dp~) J fia j 8 j =. C«M ~&?Xr 1 (26B) c hJ <Jqp / />) 

{5.,113 j = t(da Jl.~ -8,8 <4~} ~ h ( d.ep ~~ _ 8,." ddf' Wf,) J ( 26r) 

/S.JJ.ef =OJ (S..Jef:- c"'"".J.- ~ !i. ( d"Jt. -6;/d.-.!4)1 <
26ill 

h?C 

(27a) 

IDJJ8KlT O.IJ;HY M TY 1.\8 pa3M8pHOCTb ll O,Il)'IH8.KOBH8 CT8II8HJ.! M8JIOCTH ITO fo 
M ~ M, Kp0M8 TOrO, HX C.K06IDI Ilya CCOH8 C H838BlWI:!MHMM ( 21) O.IJ;irH8R0-
BH, T.8. 

TO BC8 3TO 03H8'{{8eT, 'G:TO B )l8HHOM rrpmjJU:OKeHFill MOJKHO C'{{HT8Tb 

dar;= .d-da 
()12 

8 

(28) 



BBe;n:eM Tenep:o B8Jnrtm.Bli paSMSPHOCTR M9X8lU[q9CKOro MOMSHTa: 

d',Jl= ~j~, £.,. = Ecw.ro0u· J .S:,8 = &.1,-l..llJ })"'= ~~..S.e~. (29a) 

Tor.ua, .UI!@IepeHIU<PY>r no BpeMe:mr (27a) 11 (28), no.JJY'{I!M 

J!SM8H8Hll8 BO Bp8M8HH B8JIH'llilill z COrJiaCHO ypaBH8llli!O (IS) B 

.n;aHHOM npvr6JUDKemn-r HM.eeT B~ 

(30) 

a ee CK06KH ilyaCCOH8 C B8JU!1IHH8MH Q(_€. Q MO:JKHO BhP:UlCJlliT:b YJK8 C ITO

MOll!:biO CHCT8MH CR060K ( 26) : 

f £., 'l,j ~ {.S.,'l;,j 
) 

fi.xJ Paf • {.S..,Pa] J 

f ~'de f~ / .5-y dsf J 

i l.,hf= fs.oJIJj J 

(3Ia) 

(3I6) 

(3IB) 

(3Ir) 

)J,Jm CKOOOR l!yaccoHa B8Jrn'II!H ,S~ C H83aBJICJ1MHMJI II8p8M8HHHll!ll 

Oc. E Q npr.: 8TOM TIO.Jl:Y'I88M 

{!!.x, '113f = { $, Pa} = f S.._de f ~ { S..,fe J = 0 1 

{ $«, s, f = - Co.{.! .. P,r ' 

f Sx.)Sef=- &,.,_.S,., 
a 1!3 (14) I! (30) Ma.HO IIO~T~ !IX 1!3M8H8Hll8 BO Bp8M8HI!: 

(32a) 

(326) 

(32B) 

J.= &alfC'J'"' ( 2(;-'!P_ 1m~~;j.JW,2{..tf8Yj'-~.ii7:}9Jf,/ (33) 

0TC!Qlla B!lllHO, 'ITo Ha 8TY ij)I!31!'<8Clcy!O B8Jlll'lliHY He Blll!lllOT CT9llJ<OHapH"8 

BH9lliHH9 8~9KTpaqecKHe 11 rpaBHT8UHOHHUe no~, a ~T TO~KO BH9lliHH8 
MarHI!Tlill8 ITOJ!il. ECJUl 8!ll8 >JM8T~ B Bll.[ly (32a) I! (32B), TO BJ!ITHO, 'ITO 
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ORa ITO~~HRa8TCff C00THOill8HHffM, EOTOpHM ~0~8TBOpHIDT B KB8HTOBO~ T80-

pmr oneparopH emma. TaKHM o6pa3oM, RJiacckftlec.Ka.H Be.JUrtiv..Ha § m.'!eeT 

CBO~CTBS, COOTB8TCTBJIDmn8 KBSHTOBOMY CTIHgy. B ~a~H8~ill8M CTSH8T HC

HO, 1fl'O Ollp8,ll8JI8HH8.H COrJiaCHO (29) B8Jlli'llllli8 ,S H8 C8MOM ,:U8JI8 

8CT~ KnaCCkfti8C~ CTIHH. 
Tenep~ paCCMOTpllM CK06RM llyaCCOHa, KOTOpWA Y.UOBA8TBOp.HeT Mar

ImTHI:rli MOM8HT #« = Cc:c..slf ..-£1.64" : 

illcJ.J18 f=-c"ll;-{~"'~1""- }"!L o'cd.o~)J ~a~~ >I~ Y"t~_.~ . (34e) 
U.-,c m c 11e ~4'l>t/- "' 

ECJIH TenepD BBSCTH B paCCMOTp8HM8 Be~ 

(35) 

TO ,:U.IDI H88 IDA8RJT M8CTO CK06.KH llyaCCOHa: 

(36a) 

(366) 

r.:U8.BB8,:U8HO eme 0~0 TIOJI83H08 0603H8~8HM8: 

(37) 

B cBoro oqepe~> ~~ Be~ (37) EMeeM 

JM.W j fuWn; }MWrJ.f-IMU}f}-() 7' ~ j <le .:: ,.lo( .1 'B :: l rJ« ., tJ - ' 7« .1 .7d r- J (38a) 

{N./~ sLJ}=-&M.Aii~ (N«"~ 118 f=-t.t_.,l'f/~'{"'.~'M,'~r-E.t.,M;:>c3s6) 

Ilpo.uoJDKeime npou;ecca Bl:fCIHCJieHM cRo6oR IJyaccoHa ,nJI.f.!: ~(.JJ , M.(.,) , •• "J 

ITpliBO,llHT R B03HllKHOB8HHID ~8ITO~RH 
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AicrNJ.:: .-t{,/'-'~ .fct(NJJ .lc/NJ=~JN~J .-"'i.x'~~dct'ZC~J;.~..Si~l 
~nR ROTOpo~ B odmeM ~ae crrpaBe~XHBO 

{
"J1J1(N1 AlliN)}- j; . AIJNI-.M) 
'"fol. / /'l.t:J - -'-«f.3if " .. 

(39) 

(40a) 

(406) 

GpaBHHBBH C00THOlll8HHH (32) H (40), MOIK.HO 38fi.JII01IMT:b, "~:ITO" ./11./NJJJ. .$x 
nporropunoaa~:bHH, rrp~eM 

/'1,J,'"= 9'Nl,Sq) -"'.';':t%{jf'JJ'k . .-,J :/N~ 8~ 9'"= ~ > (41) 

r.zte ,j 8CT:b HOE8H CTPYKTYlJHB.fl ROHCTBHTa, llM8IOll.(8H J>83M8JlHOCT:b rHpO
M8rH¥!THOrO OTHomeHHJI. Ec.T.ecTB~HHo, "~:ITO BSJHI"I"!JJ.HY M, orrpe.TI:eJieHHYID 
C00THOill8!11<8M (35) M paBJlYID ?:f corJISCHO (4I), CJie.rzyeT H88B8Tb Mar
HMTHUM MOM8HTOM Clli1H8. 

IIOJICTSHOBRa ~<'N) C J"!STOM (39) li (41) B C00THOill8HI!8 (24a) llpll
BO~HT K paB8HCTB8M 

oJ_ e. o •-' (§._' - oe )- 0 d /iic d 4 IJ?1<'.Z me~ - ) (42) 

T. e. YCT8H8BJIIIEB88T C:eJ:£3:0 M8Jl\Il:Y CTpyRTypHhlMM .ECOHCT8HT8MH a:? H fj • 
Terrep:& nepei1.JleM R pacCMOTpeHrno "MOMeHTOBlt 

(43) 

ynoBJieTBOpRIDWHX CHCTeMe CR060K llyaCCOHa: 

J 
(44a) 

Mowo npoBepnT:&, "t!TO BeJUF:IHHa 

(45) 

T8~8 JnO~STBOJlH~ COOTH0ID8HHRM (44a,6). 3TO 03H8"1"!8ST, "~:ITO B ~aHROM 
rrp1!6JilDKeHHI!~~-:: :!(.~;_' ll C )"!STOM (296), (39) II (41) M0Jt8M H81Il!CBT1> 

II 



/<..~;1 ~ .s, y N(.ff _ ~ ). ( ~ t.JJ.o f ~ E"'0 )s'. . ( 46) ae ..<mG /0 

KpoMe Toro, Mo~o rrpoBepnTh Herrocpe~cTBeHHOfi rro~cTaHOBKo~ (46) 
(c Y"8TOM (39)), '<TO yCJIOBI!e (246) B~OJII!l!eTc.Fl- Be.li!rniHa ~~'r 
(I9B), BXO.I1Jll!l8H B ypaBHeHRe (I8) ll.JII!ft , COrJiaCHO (46) I!MeeT rropH-
,I(OR Z.lf.o , T. e. B paCCMaTplffi88MOM !IpHCi.JllilKeHHH o6pam:aeTCH B 1i;:{.>1:E:.. 

lloaTQMY OKQffq8T8XbHO HM88M 

So.,.,-=:#<><'~~~= 2.C (Q- ~ ) (4,~6' ,.d,,~,r)J (47) 
11! 1/ :~me 

_ ----;oj _ '" _ 2C o (o- ~ )(-' ,$, d. Q ) " "' = 0 (48) ,<{<(iJ6 - ,<{.,{1\4 - .1{/j/- de<f d :JPTC "" ~~' ~rO(~ ) ·""lJ4 -

anec:o Cll8~8T OTM8THTD, ~TO CymeCTBJIDm88 O~H03H8~08 COOTB8TCT-
BH8 MeJilllY BeJlli'lllliaMI! ..'>., 11 /):X corJiacHo orrpe~eJielilllO ~--"" -i... 
IT03BonR8T ~Ciyro H3 HRX B3HTb B K8~8CTB8 H838BHCID~O~ rrepeMSHHOM. ECITH 
yqecT:o, qTo cxoCiu IIyaccoHa ,nJI.fi B8.1IWllimf .5oc CioJiee npocme, ro 
ne~ecooCipasHo B .n;a~ae~meM B3HTb ~ B &a~ecrBe aesaBncHMoro nepe
MeHHoro. 

0CT8JIOC:b YCT8HOBHT:& CM3b MSJiOI.Y BHYTPSHHe:fl Rllli8TWI8CRO:il aHeprH
e~ (106) II H838BI!CI!MllMII rrepeMeHHblMI! (21). C 3TOfi U8JIHIJ !l11'<11CJ!I!M 1!X 

CK06KI! TiyacCOHa B ~8HHOM rrp1!6J!Mx8HIIII: 

i?:; P..f ~ c.,.. I J-, li ~ .. 2. ( j ::y,.JJ + ~ t,") g& ,_ l .1m( 0 rvo 
>l .. s, J (9- ,'§:. ){tfr~~' d"' f[po) <l",& } J 

<€ ~''" . ''''<19v 
{r,_k f = E~M I ~/,,J<. r 2'LJ(5'-_,";,._}$_;,, ~} j 

rs s.Fc,_.t.;o_,.f2J(S#- • :t.,4>)4, ~ ~(1-"~p.,s!J' ,<~,-S,.,OJ'ft} J 

is:I.}=E.r ... E..,r.« { ZJS,,pN,f( ·~ (J-J:..c)d,.~.P Wt} . 

(49a) 

(496) 

(49B) 

(49r) 

3a~a~a 0 ITOI!CKe @YHKUHH ~ H838BIICIIMHX rrepeMeHHHX (21), ~OB
Jl8TB0pff!OJI<8M COOTHOlli8HIIJlM (49) B CJI~ CI!CT8MH CK060K TiyaccOHa (26), 
rrpnBO~HT R pe3y~DTaT.Y Cc ToqHOCTbiD ~o nocToRHHO~ cocTaBA~~e~): 

_ rL oC'j'l 2CQ(.Q-£. )cf.8. ~ • c. = .ftX.F<_«. - tt"-tt. 'to( - <1 tf ..2./7C. re D 9" 
2112 

(50) 
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4. ~H3H~ecKRe B~HHH H ypaBHeHHH nB~eHnff CTPYK+fPHO
TogeqHo~ ~acTggH B HbiDTOHOBCROM WopMa~sMe 

MTaK, OROH~8T€~HO MH M~eM YTB€~8Tb, ~TO npH Kn8CC~€CROM 
orn,caHMH CTPYKTYPHO-Toqe~aa qacT~a (c.T.q.) B npn~eHHR 2-ro 
nop~Ka xapaKT8pR3Y8TCH CHe~ WR3nqecKHMH Be~aMR: 
a) ~~8M€HT8~bH8R llOCTORHH8H C - CKOpOCTb CB€T8. 
6) CTPYKTYPHH8 ITOCTOHHHHe: 

m - Macca c.T."''l., 
e - sap;m c. T. "ti., 

W - xapaRTepHCT~eCKaR 'tl8CTOT8 C. T. "':J.., 

g - rnpoMarHRTffHM W8KT0p C.T.q. 

(5Ia) 
(5I6) 
(5IB) 
(5Ir) 

YKa38HHRe TIOCTOHHHHe Onpe~e~T e~e ~Be 'tl8CTO BCTp€"1'l8romHeca B TeOpRH 
IIOCTOJlliH.He: 

o - e 
Qo - :fmc. ' 

B) HesaBliCMMble nepeMeHHble: 
fi - ROOp,IUrH8T8 C. T. 'tl., 
_1 - KMHeTH"':J.ec.rorl:i. HMIIYJII,C C. T. "l. , 
d - ~HIIO~~ MOM€HT C.T."':J.., 

.{,. - ~m.IOJI:DH8R CR.OpOCT:D C. T. 'tl. , 
;s - CIIHH C. T. tf. 

r) 3ancRMble nepeMewme: - --L =. 'f•P - op6!iiTam.HHM I(!OMeHT K0~€CTB8 ~BRXeHRH, 

l=t!J - MOM€HT RO~€CTB8 ~BHReHHH ~RITO~HHX MOMeH-
.oe 

.s.s.t TOB, 
- C06CTBe~ MexaHHtr€CKH~ MOM€HT RO~€CTBa 

,ItBRJKeHHH, .., - . 
.J:::: L ,...s - noJIHbll MOMeHT xomecTBa ~mmemm:, 

fi. •_j § - MarHRTHb!ll MoMeHT cllliHa, 
A: j s, r.l - C06CTBeHHHM MarHRTffHM MOM8HT' 

1-1 = && ,. 171 fli • e 'P,.. r1« ri!fl. + r!isfa. La"fP +ri. ~ ) + f..&. _ 
2m c1 'lt. z.ae \~8 m olilovd. -<ae 

-$S.J{. - ~ (J-9o),!'f,c/o Q2l,. + W~cl,d,. - 9Heprrur, 
;)! 8'7.. ..111<'. 

(52) 

(53a) 
(536) 
(53B) 
(53r) 
(5'1Il) 

(54a) 

(546) 

(54B) 

(54r) 
(54,u) 
(54e) 

(M>t) 

a T8Rl!t8 C' (50) - BHyTpei!WIH !WJI8Tli'!8CKaH 9H8prrur, 'W (22a) - BHyT
pei!WIH llOT8l!I11I8JrbH8H 9Heprrur, B8Jilii'IIIHbl Tlill8 ~O (28) II /(,,;.N) (46), 
CBR38HHR€ C KB~pynO~BHMR H TOpO~ MOM€HT8MH. 

HsMeHeHHe BO BpeMeHK Bcex yKasaHHb!X BHme xapaKTepncTHR onpe~e
~eTCH CHe~e~ CRCT8MO~ ypaBH8~ ~BBR8HID! ~ H838BJiiCRMRX nepeMeH-
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IIHX (53): 

(55a) 

A = m G,. • e Ec"' .,. d,. il..§,. ,. ~ (~ f g_ D£... ) + oQ" 21e 2>1'6119s ?rJ ~vcow 

f E~••{&(e.JI.,,.cfpQ.&,. ~ ~ ),i§Jb,.fY~:l,$),2J0 ci.J.j'Pf! + 
hJC J'{.D 2m7£ o~;Jv" c I' ~ -

'"f~(J-£)(0>5.-.wci.,S,O~)).s,. 2~9J J (556) 

}o~~ci. J (55B) 

.i. = <126;, f. dtJ(.iLb. f g_ as,. )r c«.eilf~'• fii?J4.,._t:...rfo!J!#)t-
&Q'.8 m fJ 9'6 me.~ m u'VJ 

t- ;ftJid',.. 2c;fj-.Jo}~ll.t~.S~ #IJ,} _ w2cf... , (55r) 

_$. = c,.M~ (fJJid',. ~~~-?a) 0>~) (55.J() 

0TM6TKM Tenep:r:. TPH OCHOBHHX CHB~CTBHR Kn8CC~BCROrO 0TIHC8HHR 
c.T.~. (5I) - (55). 

I . .ll.H<W>epeHl1JIPOBalille no BpeMelill B!ipalKe!!IDI (54JK) = aHeprlll! c 
y<eTOM CHCTeMH ypaBHeHHM (55) ~aeT 

If~ const. J (56) 
T.e. SHeprBH HBnH6TCH HHTerpa~OM ~R3eBEH B ~6HX BH6illRHX CT9~0Hap
HHX rpaBPITaJlliOHHHX H 8JI6KTpOMai'HHTIDIX TIOJlf.IX, liTO CB:H,1l;6T6.7ThCTBY6T 0 
38MKgyTOCTH CHCT6MH ypaBHe~ (55) H COBM6CTHOCTH ee C BHp8MeHH6M = aHeprlll! ( 54JK). 

2. 113 ypaBHO!!IDI (55,J() CJie;IzyeT 

(i $x) =. z)f.,:{::Q.J ~,S.=CMSt'J (57) 

T.e • .KBa,IIJl8T CilliH8 .HBJIH6TC.S: HRT6rp8JIOM ,ItBloOK6ID!f.l npH JIRldllX. CTBUHOHaP-
HHX BH6mHHX rp9BHT9nHOHBHX H 8JI6KTPOM8rHHTHHX TID~. 

lloCJie~ee )'TBeplill(eHHe BMOCTe C TOM, '!TO J :J.: Jl. ... ecT:r:. BRJia.ll 
B 8H6prHD B O~HOPO~OM MarHHTHOM TIOJie, liTO RM6IDT M6CTO CK06RR ITyaccO-
Ha (32a), (32B) l! ~TO Ha H3MOHO!ille .S:,. BJ!l!JleT TOJibKO Marlil!THOe 
IIOJI9, II03BOJI.fl9T YTBepJ!OlaTI> OKOWIBT9JU,HO, liTO .)5o( 9CTl> KJiaCClflleCm 
CIIE:H. 

H3 (54B) H (54e) B~HO, 

(58) 
T.e. CDHH He COBTI~aeT C C06CTB9HHHM MexaHHtJ9CKHM MOM9HTOM R B o6meM 
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~ -CJiy't!ae O!ill He napaJIJI9.1IbHH. KpOMe TOre, }> II A He rrpOIIOpiUIOH8JU,HH 

(He napaJIJie~DHH) B odmeM ~ae, a TO~DKO B ~8CTHOM ~ae, KOr~a 
e-=.0 . .... _ 

3. !lpH J,.f' ~ ,S ~ 0 Cl<CTeMa ypaBHeHJ!ll (55) nepeXOJlHT B ypaBH8-
HH8 lih~TOH8 ~ TO~e~O~ ~8CTRUa. 

5. YpaBHeRHH gBnxeHRR C!pYKTypHo-ro~e~oM ~aCTllllH 
B raMRnDTOHOBOM WopMa~sMe 

Tenepb paCCMOTpl<M CHCT8MY CK060K ilyaCCOHa Jl~ HeSaBHCHMNX @H3ll
~8CKllX Be~ (53) (Jl~ 3TOrO )lOCTaTO~O o6>e)lRHHTb C00THOill8HHH 
Be~ (26a,6,B), (32a) H (32B)): 

(59a) 

I~ P.fl} =-~ (eUH 0> oM- r ~"~ a9£r ) 
c ~ .:zme 89oo'l" 1 

(596) 

{ P.jdf:.-~ { lltJi¥ f ~ ~~) 1 { .f..Jc j =- ~ .. M ~'Z 14-..~ 

{~M= {S~, </IJf =fS.,J'of= (S.-<Je}=tJ f..£v~ef:-6.M.S..-. (59r) 

Cno6KH ITyaccoHa (59) nosBo~T nepenHcaTb ypaBHeHna JlBRmeHER 
(55) H O)lHOBp8M8HHO SanHcaTb JlPOl<3BO)layiD ITO BpeMeHH OT ~on @H3H
~8CKOM BS~HHH B CT8Rn8PTHOM ~ ra~TOHOBOM @OpMY~OBRR B~e: 

(60a) 

r.n;e ra....,.InJ:r:oTOHHaH Hto) B Tepunmax HeaaBHcm.mx nepeMerumx q_ orrpe-
Jl8JI8H BilpalKeHHeM ( 54lK). 

Ilpn Ba~CJI8HERX JlPOH3BO)lHHX (60a) )lOCTaTO~O HCTIOJ!b30BaTb CMC
T8MY (59) H CTaH)lapTHHe aJire6pa~eCKM8 CBOMCTBa CK060K ilyaCCOHS: 

(606) 

8KBHBaJieHTHOCTb HbiDTOHOBCKOro @OpMaJIHSMa (50)-(55) M raMHJ!bTO
HOBa @OpMaJIHSMa (50)-(54), (59)-(60) JIOKa3HBa8TCJI H8TIOCp8)lCTB8HHHM 
BlflHCJISHneM IIpOH8BO,Il;HHX Q(.. H838BHCIDv'HlX Be.Jiml!H. 

BosMoEHOCTD rrpHMeHeHRE ra~TOHOBa @opMa~aMa CB~ere~DCTByeT 
0 38MKHYTOCTH npe~~OXeHHO~ TeOpHH CTp]KT,Y.PHO-TO~e~o~ ~aCT~. 
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3aKJimeHI!e 

IlO,II,.BO,IlJI HTOr BHlli8113JIOJK8HHONlY, H806X0.1lMMO, ITO-BM.IU1MOMY, 0TM8THT:O 

CH€~8 ~8THp€ 06CTORT9~:0CTB8. 

B rrp!!6.'!lllKeHIII! 2-ro nop.<ml<ll .uM Olli!CaHIDl: TpaeKTOpHoro JlBIDKeHIDl: 
CTPYRTYPHO-TO~e~oM ~8CTKUH .1l0CT8TO~O HCITOJI:030B8T:O ~eTHpe TIOCTORHHRX 

(Macca 1!/ , 38p.8;ll e , rHpOM8rHHTHbd1 QaKTOp !J , xapa.KTepHaH 't!8CTOT8 

iJ.J ) H IIBTHa.IUl8T:O II8p8M8HHbiX (.K00p,TI;:t.:'IH.::!8 ?j, 1lliH8TJ!ti8C.E\.Illi m.a:ryJII>C 

if , 8JI8KT~8C1W:M .IJ;miOJI:&Hhi:iil: MOM8HT d ,. CKOpOCT:b ere H3M8H8HM 

:f , CID!Ji ,3 ) He3aBl!Cl!MHX <J!l!3l!'leC!lliX BeJIJ!'ll!H. 
Crnm _.S , C06CTB8HHHi1 M8X8Blftf8Crorll MOl.18HT g I! CD6CTB8HH!::rli Mar

HHTHHE MOM8HT )i CTPYKT.YPHO-TO't!8~0M 't!8CT~ ~TCH, B o6meM cny
'll88, pa3Jlli't!HHMH !f!H31ft18C.KID.m: xap8KT8pHCTlt!.RaMH. llpH 3TOM COOTHDID8HM 

(540,B,e) MOr.fT pacCM8TPHB8T:OCff KaK CB0806p88H8R KnaccnqecKBH M0,1l€JI:O 

cTIHHa, cymecrBeHHO or~aromaaca or rrpe.nJiaraBmnxCH paHee. 
Cl!cTeMa ypaBHeHlti1 (55) , orilich!BaiO!llal! HBIDKeHl!e CTPYKTypHO-TO'!e'U!o~ 

~aCT~ BO BH8WHllX CT8~0H8pHHX ITO~, conep~T TO~KO H86~aeMHe 
(sRcrrepRMeHTa~bHO H3MepaeMHe) Wzs~ecKHe xapaRTepzcTHRH. ITosTDMY 
crrpaBe~BOCTb rrpe~ameHHO~ BHme TeOpHM M~8T 6HTb B ROHS~HOM HTOre 
rrpOBepeHa 9RCnepHMeHT8~bHO. 

KXaccH~ecRoe OTIHcaHHe CTPYRTYPHO-To~e~Horo o6~eRTa Mo~eT 6NTb 
llpOKB8HTOB8HO. COOTB8TCTBJIDm8H KB8HTOB8H TSOpRH MO~eT 6HTb ITOC~OeHa, 
HanpHMep, MeTO)(OM onepaTopa BepOi!THOCTH, 113~~effHH'l B paOOTe / 47. B 
np!!O~eHl!~ I-ro nopi!HKa TaKoe KBaHTOBaHl!e ,.me ~KTII'!ecKB npoBeHeHo 
B paOOTax /I/ H / 2/. 
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