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B Teop1m a11e1o1e11Tap'tW:: qacTm~ .ltllff oruicamrn lllliPOROl'O mmccu S.ilc·· 

ll8l1T8pHWC .itammx: mKpORO HCUOJlli8YJilTO,fl paaHoocipaam,10 y.npO!ll8Hiiue IJOJIO

,llOJIK 1Kallt)l8Ji HS Ko:ropux OnHCiiBaeT ,ltOoTa:roqao lllllpo1ty10 o6naoTr, ~Keno,. 

Plll.18HTa. 
TaK HanpH1.1ep;a1tpnepmi1eu-ranr,aue ,llaHH!le no a,llpom101t cmm:rpoc1,o

mn1 yoI!emHo OIDI0!!BSllTCfl IJ0)l0Jll,ll l(B8pK0ll.JLnH 01moamm paooonmUI U)(.fW~ 

!JOB llOOUa llJIO)IOHOpHott R llOJI88H01t OK838JI80I, H,lt8ff I'JIBiUiOro JJOK8n:£,•• 

11oro KllaBHIJO.WeH1t11a2Ia II uo)leJII> nomocoB Pe,llxa.AHaima :euco1toauepre:r11-

tI00Koro paocomnrn BJUlOHOll y1taSWl88T Ea ll03UOlKIIYII OllOlitHYD, npOUillt8ll

Hyn c:rpyit-rypy 8JU)OUOB xapaRT8pH8ym~ymCH ROHoquuw 8qiq>OKTHBHUL!ll paa

uepa1111.JLns noHHuaum1 1111nenuti rny6oKoneynpyroro paocemurn nenToHoB 

l.l SJUJOHax: llallOIYIO poJU, HI'paoT IJO)l6Jll, napTOHOll, ll KOTopoil a)IJ)OH llP01{"1' 

OT8Bl(it8TCH CJJOlltHUU 06'.bOKTOU, ~OCTO!lll!lU4 HS TO'leqmnc qsoTIUt napwuoB. 

0)lllalCO t o6nacn npl!UOHHUOCTH MO,lt3JI81t' . HX ll08LIOl!!IIUO !JO)IH(JiHKal.lllll 

Iii oBmn, Memmr HU1ll1 LIOllUO UOHftTI:, Jllfllll:, onHpa11cr. .lia OCililH8 np.anwmu 

KB8HTOllOll Teopm1 llOJIH. Oco6euuo nnO}tOTllOJJHYll ponr, npH usyqeHHH :aaau
UO)lettcTBUtl lJ:8CTl1Il lII'paeT llB8,ll8111108 ll OCHOllOllOJiaralOIJ\HX paeioTa:x:~u .II• 
Eorom:>Cio:aa no T80pl1l1 ,1UICII6PCHOHHUX COOTHOlllOllfflt [I:] t npti,tOT8lllIOHU6 

06 aunJ1I1Ty;z;e pacceamrn,uaK e.mmoit aaan:wr.utiec1(ott qiyHKttHH OllOHX nnpo

uonHWC.l1Mea110 a:a t(OHitOilltHH JI6XIIT B OCHOBO l!OTO]{a )JJlcnepclfOHHUX 

npaDHJl oyMI.I ,ItOTopue Hl311HlOTCH llODUiUU cpe.ztCTBOM ,ltJlfl:H8yqOHlIH 8JlCM6H• 

TapHUX tJQCTHil H npollepKH paamttIHUX MO)l6111>HUX npe.ztCKaaannU.B qiopu:v

JillPO'BKe )ll1onepc;io1moli T00Plll1 1 npe,ltJlmiteHimli H.H.Eor0Jlll60n11u, ]{IIH8\!l!
'IIOOH1Ie npe]{DCJIOl'COHllH COCTO.f!T ll ycn01urnx ua ll11COK08Hepre!rlitJCCIC08 IIO

llO)lOHI!O lJ8TpllqH!,l:x; 8JlOIJOHTOll [I] • 

3 



Ilpe,lUIOJIOZeHHe o )tOeTaTOQHO 6uoTpou'y6uBaHIIIl uaTpllQHUX aneueu
TOB npu:ao;nnT K cnepoxOJtH~MeH npaRllJla!.I cyuu, Ha oeHoBe KOTOPblX 6u
Jm fiOJIYll8HU COOTHOmemrn,6Jllf3Kll6 C peayJII,TaTOM aJire6pu ~OKOB 0 H uo
~em1 KnapKon [2]. OAUaKo cJie;ityeT aaueTaT:&,qTo uHorae aunJIHTY;ll!J 
pacceHHlifl HO IIBJIIUITCH cnepCXO~filllHW!Ci! H ;nncnepcnoHHN8 COOTHOmemrn 
)tJl.li HUX Tpe6yDT llUQBTamrn.]lmI 81.!llIDITY;zt TaKoro Tuna lf paooTe A.A. 
Jloryno1ia,11.;n.conol!:&8Ba,A.H.Tamr.emI)t88 [3] 6mm npe;zp!OlK8HU 06061ii6H
HU6 cnepcxoJtfiJIIHecn'npanHna cyuu,KoTopue B AaJI:&Hel1meu nonyqaIDf na-
3BaIIae npamm cyuu ;nna I<OHeqaoit 1meprm1 ( F Es R) • 

llpanana oyW4 ;lt11H KOHeqnoit aaeprall BUBO)tHTCH .ltJIH aunlIHTYJt, 
YJtOBJ18!llOPHDIIIHX ;nncnepcliOHIIUJ.I COOTHOmenuau II llU8!0lltllX ll3B8CTHOe 
acHUllTOTll'l8Clt08 llOB8Jt8HH8 .npaBHJia cy!.11.1 ,llJIH ltOHequol1 1rneprJU1 HanIJlll 
oeillllipuoe. npm1euenue :a iJ)e1Ie>norutsecRou aaan11ae npo1iecco:iJ :aarun101telt
cTF"fi BJ16MOHTapnux qacTli~ .11 npllll6JIH H llOHBJI6HlllO HOfl!lCllllllll ;ityaJU,
HOCTH n Teop11H sneMenTapuwc qacTH!l [4] • 

B HSCT0fllll81t ;!{HCCepTa!UIH paocuaTpUBaeTCH llPHMOH8HHH npaBHJl cyuu 
llJIH ItOHeTI~on snepr1m z JtYBJI:&Hott peaommono1t uo;zteJIH. 

llepeti;iteu Tenep:r,' K co;itepliaHHD JtHCcepTallll~., · 
B rnaBe n paocuaTpuBaeTcH awtaTia o lllilqHcnemrn BJleKTpouarmiT

WlX paa~OCTelt uaoc a;lij)OBOB • 
. l3 § .. I H3Jl0llt8Ha nocTaHOBlta aa){aqu.OcnoBolt JtllH Bl:f'lllCJieHirn 3JI6H

fpoMar~HTB,1,iX pa~nocTell Maco cnyu:r qiop11yna KoTTHHraua [51 , KOTO
pan.Bl>!JlaxaeT paanocT:r.11aoc ttepea,al.lllJIHTy;ity nupTyanr,uoro.xo1:nT0HoB-
0Koro pacceHHHH . . ' · · ·· .·, cl~q pv 

. Am =-LCl \ ql--t£ ir11 (r,~'rn (1) 

pasJIOlltOHHa aunm1Ty;ll!J 
6T B~i ' 

t~ (p,q) no HHBapuanTIWM aunJIHTy;itau uue-

~..,(p,q)= 1:ilf,\l)(<t)~<tf'<ii )+~(q~~) [l~J'"4£ P,. \'11-i (P,.C\v+ Pv9,-J1 '2) 

ria v= Wm • p ·~ 111.myno, . lY\ - uacca a;itpona •. 
Amuma sneICTpouaruuHUX paanocTett ilacc na ·ocnone MO]{emt' 1rnap1coB 
lllllll3Jlll6! ~yH;ztall3BT8JI:&H06 paSJlllQHO pa3ROCT8lt Mace 61 =2 H 61 =I. 
8JlOlt'fpOMarJWTHli8 pa3HOCTll USCC A 1 =2 BB CO;iteplltaT paaHOCTll COUCTBOH
UfiX uaco xBal)ftOB H B OliJIY BTOro uoryT 61a1, DUtillCJI8Hli oprurnHTOJlbl!O 
npocto, snaa·aileIC'rpouarHuTnue wapu-;paKTopu a;itpono:e. 
Sno1n~pouarmtTHUe paanocTH uacc A'! =I co;ztepl!taT paaHocT1> co6cTBeH
nux uacc KBapKOB Tpe6ym BB6;zt811llfl A0llOnHUT6J!I,BOro napaMeTpa. Ha ,. 

.. 

HBUU8 )•,m:mepCHOHllLIX COO'l'fl0l:16Hlilt ll T80pRl1 l1011FJCOD Pe)ilKO 3TOT r,iawr 
npOHBJIH6TCH B TOM, ttTO aell:.!IlTOTlittOCK06 none,nemrn aMimHTYA 4:£:,1 (q~J) 
onpeJJ,enaeTcll A~ -TpaeKTOp,rnlt Pe;ztllte,. ci.-\i.(o) >O · H ,!\Ucncpc,1011noe 
COOTHO!llOlille ;ztJlH 8MIIJIHTY]UI -ht ( cf, '\J) Tpe6yeT :!lUql1T8IDlf!.Heo6xo-
;!OtLIOCT:& llll'lllTamm :e Jt11Cnopcuo1mou cuoTIIOIJlemm l\1111 -~ (inu) np11-
noro1T K To1.1y ,qTo nee lllltrncnemrn,ncnom,ayeMue .» TOI.I mm HHOIJ llltJ,\e 
nmoxeay O H8Cl1ll(CHl1U ;zuicnepeUOHl!blX m~TerpaJIOlJ Ull31COJI8Z(alll,lHll1 COCTOll

:IIIHLIU, J,\3J>T HeBepm,1li oTBOT Jl,JIH paauocTH Mace ti. l =I. 
IlpaBIU!a CYMll ;:(Jill KOl!e'lHOli anepr1m ll03B01lfllOT onpe;l\8:'lll'!::& '.BU'lOT 

Perow ._?(q:t) I'! onpo;lleJ111T:h !.amu.1 .o6paaoM ItoueTaHTY nut111Tam111 
l:'11 "( :',I. :\ 

l3 Jl,UCIICpCllOI!llOll cooTnomemm Jt1lll . ':I q,\JJ • 

AllIT1lllTY.ZlU ~ (qst,·v) y;llOBJ!OTBOpHCT ;zu1cnepcnoHHOMY COOTH('ll!O-
Hllll Clea Dl,mm:umi\, IlOUTQ~IY B aMllJillTJ]\O ~(q~v') y,i11rnnaiJTCfl 
BK1181\ Jll11lll> Hli3ltOJie;i;:al:\l!X p030H8HCHU:X: eocTosmtli. 

B § I o6cy;r,lZaOTCll Ta1c-1to PM Teopomtrec1mx nonpocoB cnaaammx 
c npo6Jie!4oli aneKTpo1.1arm1Tnux paaHOCTet\ Mace. B:&ep:tteH [6] , np1rnne-
1ta11 ll.l\011 a]lreClpu T01(0ll Ul.lT8JICfl. CBfl88Tl, ar.l1MTT'l'OTU'HJCKOO r~OE0,1l;emrn 
a~mnu~y.zu,t JtoMnTOHODCKOrO paccemrnn C _O.l\HOEpOM61il!hlMil t:OM!.lyHa'l'Opam1 
TOl<OB 11 npirnen l{ BllBO]ly. 0 norap11¢M!1qec1wn \l6.CXOJJ;UL!OCTH 3Jl6KTPO!JaI'
muno¾ pa3HOCTl1 Macc.0,nnaKO aHa.IDrn Ei:,ep!<e!la npO)ill01!aro.oT~t{T() CYUl8-
<:TEYIOT Oµ,l!OBpe~•eH!lhlO ltOMMyllaTOPbl TOltoD H llX npmrnlJ0,1\HL!X Ii RPOMC 
Toro ,npo;IU1onaraoT, 'lTO o.zu1onpeuoum,1it 1co1JMynnTop onpo.l\ClIHOT ac11Mn-

T0Taqec1<oe none;l(emrn aM~1m1Ty,lU,l. . . 
Hcm:e;u.oiiamm n paMKUX nepenopt!Rpo:saimo~ Toopim noaMYlli,6!11'i!:i uo-. , , -~ ' 

lta3llBaOT t '4TO UC11!JllTOTll1!0ClWC noIJOAOlll10 JIU onpOAOlHl6TCl1 Ol,lI!OBpo-
lJOiilllll.l 1to1.1MynaTopoM (7] · • Boauo.ma m1Tya11,m,,1tor.nii '07,tHonpeMe1mut1 
l{Oi.llJYIIBTOp OTJU{qeH OT 11ynn 11 :?Jio::Tpc:Jal'lU1THUfl paaHOCTl> MUQC KO
flO'llla ( 81 • V1MemcH llo.z1em1, D 1wTopux ~peGye1.1L1U 1cow,1yuaTop oCSpa
lllaeTcll B ff:JJI:&. T~1tv.u oopaao~, E:r,epKo!loncKaH norap11(pU'Atrec1mi1 pac
xoron,1ocT:& HBJIHO'l'Cfl MO;ztOJ!:&l!IJ aam!CH!lUIJ !lll1IOHUOM li MU 00 11r11op.ipy~M. 

81te!!epmJeHTbl S LAC no rny601wueynpyrm.ly paccenmllD aJieKTpo
noll ua npoTOiiax: yKa3UBaIOT na aBTOLlOf(Cll:&1106 none,l\Ofll1U CTpyI<TYPHblX 
(Nllliil,HH [9) • ABTOL!O.!\OllbllCO IlOllO,l\OHne pa3HOCTH CTPYKTYPHWC qiyHK
IIllii :zi.na npoToBa 11 11ei!Tpona np1rno,1nT 1 ncoOU\O ronopn, K JiorapaqiMJ:lqe
citoti pacxo.ri.m.1oeTn paal!OCTi'l uacc.0,'\1!8KO CJIJlCCTBYIOll\lte 8KC,10pm.1eH
TaJlI,Hb!O ;:camme 110 npOTl!BOpetraT TOMj' 1 'ITO pasnoeT:& CTPYl{Typnwc qiym<
ll;ti{ ne o6Jia,l\UOT aE1:0lJO,l\8JiJ,UU!.I IlOBO,ll.OHIIOIJ (IOl • TamlM oclpas,.,,;' ne 
nc1:y11an ll npo-nrnope,me c cymccTnyr0r,im.111 i,rncnep1me11Ta11:r,HUl.ll1 ;ztaunm.nt 
uoimo .c,mTaTb, l!TO mma.n A2, -Tpac1tTop1rn cTponTcfl na peaonancon 

ll{'l!W)PO lCOHnna II yCi:rnaeT C pOCTu!J <f: 
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B aCHJ.IIlTOTMtJOCitOO DOlle]lOHH8 aunm1Ty.i:t -t ::t, ( <f,v) MoryT .na
l!QT.t, llKJlwt qi111tcupolla1tirae oco6eHHOCTH D ':J -mi'octtOCTH (@m(rnpollaH-
nuit IlOJIIJC j =O H KPOH81COPOBCK8f1 )tOJI:&Ta ll 5:10 ll t:i (q;u)) 
Anamts cyotoOTllyrollJ,Hx iJKcnepmieHTam.nwc ;itammx no rny601t0Heynpyro14Y . 
paccemrnD na npoToBex 11. 1te~:rep1m no1caaunaeT, 11~0 B HacTofllllee Dpeua 
HOJII,8f1 C)t9J'l8TJ, onpe]t8Jl011HHX BUBO]tOB O ll8ID1'll1116 ~1 88BHCHIIOCTH OT cf 
BttJIQ)tOB r,p1utcllpOB81lHUX oco6enuoctell l3 '.J -nJIOCKOCT11.UKOH'l8TOJILH08 
pom:emrn aToro Donpvca TpeCiyoT 6onee TO'lHIDC ancnep;rneHTaJiLIWX 1taH-
1WX.B ClfJIY llTllX odoTOllTOJI!,CTB 1W 'cq1iTaou BOlll!OlKIIU:.I P:lCCMO'l'peu aa
.natty 01La1tcitepa1,1ouTaJ1LHUX paanocTnx Liaoo, n:mopnpya DKJia)t r,IJuucnpo
:eamwx oco601mocTe'1 B J · - n11oc1tocT11. 

_ .B § 2 ll!.'t!HCJIHOTCH aneuTpouarnHTHaH paauocTL uacc K -ueaonon 
II • B 8MllJlHTYJl8 ItOMIITOJiOlJCKOro pacceHHilfi l1 npan11nax cyMU ,l:IJIH 

tcoae11110U aneprnn ytinTUBLUJTCH peaouanc1me DKJm.nu K n \{"(895). 
Roacranu CllHSit K"-- K .. y c nciMOll\LD SU(3) -cnM:.1eTpu11 n1,1pall!a10T
oa qepea KOIICTllHTY cnaai1 W-"'11-+-'(. 
C>opM-WwtTop. I<., -1.1eao11a BU6apaeTcH na ocHolle Mo;a.011~ neKTopHolt ~
JD!HaHTltOCTH. lJHC1IOHHU8 paCl!OTU ){810T ]1.1IH nomocnoro llKJia,1\a l!. m""' c 

= 2. 7I M.'1B t . .BKJI8.ll acm.1nTOT11qccHolt 06JiaCTH 6 Yll.'! = -6 ,49 14811 H OKOH
ttaTOJII,f!Ull peay.llLT8T ·rtli,•- mr..o = - 3,78 M8B. 0T!.18TllM 11lTO 6ID18Kl1lt 

MeTo.i:t-pactieTa paauocTH uacc K. -MeaoIIciB 6u11 nciloni.aoBaH B pa6o-
Tf'! (121 • . . ., ,..., 

. B § 3 Dwi11c11ne-rca ane1<Tpo1.1arm1,:nan paa11ocx1, uacc ..=. -runepo-
non [I3) ~ B a!.!!1JIHTY.ll8 Ho11nTonoBc1:oro paccemma H npaBHJiax. cywr 

. 'AJIH onpe.1te11ennn· :euqeTa A:t. -TpaeK'.wpuu, ytntTunomca peaouaacnue 
llltJI87UJ 8 11 3"' (!530) • Jlnfl H8XOlKA8HIHl MaI•IDtTHUX MOMOHTOB JtCIICJIL- · 
3JOTCfl. SU(6) CHM!.leTp11n, npuqeu BBO)tHTCH nonpanollHIHt .LlltOlltHTOJIJ, 
"'"/m~. , yq1miBa10m11lt pa,mocT:& uacc HYKJiona H 8 - rnnepoua. 

<llop1.1➔am:op nu6HpaeTca B )tHIIOJlLIIOM nu.no, napaueTp era no1t611paeTcn 
TaKnil oCipnaou,q,:oCi'u cpe.i:1ueKna1tpaTHlluult pa)l11yc 8 -rnnepo11a con

·na;11.rut c npe;a.c1caaa1me1.1 uo)lem1 noK•.rnpnoi( 1to1&11nanTHocTH. 06peaa11ue s 
npruMJie cyw Bu6upao:rcn T81'HM 06paao1.1 1 '1To6u n npainrno cy1.11J 1tmm-
Jm IlKJIS]t TOJILKO :: H 8.,. • 01tOH'ISTcn1,no peayJILTaT CJIC.]zyJDUU1l1: 

01ir - ms•. = E,28 M3B, d.(0) = 0,5, ma• - ~1".!0 = 6,881.!BB, 
ct(o) ,;. 0,4. · · 

B §. ,~, llU'lltCJillOfCll 11eponTIIOCTI, pacna]ta fl...,. 3 n [I41 • 
Mu r1cnon:r,ayeu non10cuyn Mo.nem, pacna.i:ta '"l:~31- • Ai.m11.HTy'Aa pacna'Aa 
111.1pa~eTcn tiepea uaTpHllnun aneusnT nepexo.1ta 7l-n1°, :f'ln ;1 

aunJUfTYJlY Jl-n paccerumn, .i:tJIH ,u:nm1Ty.1Ul Tr-n pacce1m1rn ucnom,
ayDTCH pesy.:,n,-raTu anre6pu TOKOll. 06wmc !.!aTpntmul1 aJieMeHT .:fri.11 

6 
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l3Hp8lKSIOT C llOl!OUU,10 S LJ(3) -Cl1£1UeTpHII lie pea SJICKTpouarmtTllUO paauo
CTH uacc 1l u K -Mea911011 st nony11a10T .i:t.,1H BtiponT11ocTu pacnMa . 

P(7l"'> 3T1°) = 0 1!6 KBll I ttTO 81181lll'l8JII,HC CT1'Hll86TOH OT Toro 1 'ITO CJIO~• 
_ J!YOT Ol!W]t8Tl> Ha 00110.BO 8iCCilOPUl.!8HT8JlJ,IIUX ]tUlllll:IX IIO llOpORTHOCTll pa-
. Cil8.]ta Tf..-9-.o U OTIIOlllOH'lli1 llepOHTHOCTelt pacn8,i!a f1 ('fl_-.311°) ::, '. 
= 0,69 ± 0,24 m:in. JlJIH naxol!tJtOHllH 1to11cTaHTU T'l_n M1I 110 ucnonhayeu 
• SU(3") cmweTpHlil 1 a DU"lllCJIHCl.l ee Teu Ee cnoco6ou, Kait1u1 Cimm l!U
lll!CJieHU BJie1cTpouarm1T11ble paa11ocTH uacc. Mu nonyttae11 P(fl...,,.3'11~) = 
= 0,63 !J3l3, qTo BOCI,MU 6Jll18!t0 It aucnopmieHTSJIJ,llOMY aua-iemrn. OT1.1e
Tlll.l,'lTO :a ue1taBuelt padoTe [I5l auanorutt11ull 1.1eTo)t lnpc.nuna cy.MM .ll.llll 

Koaeirnolt a11epnm) 61:IJI llCilOJIJ,30Dall )(JIH uaxOlll;llOIIHII DOPOiiTHOCTll · pa.:.. 
cna.11a ·tt..., Tt"oo 11 6un nonylleH peaym,TaT, corJ1acy10ll\1Illc11 c a1ccnnpu-~ 
llOllTOU • B OTJ!llqHe OT I!pOCTOU l!O]t8JIH B8HTOpHoli ]tOIJHH!ll!TllOCTll • · 

B ill rnane l3UttUcmteTCH, CllOPXTOHKOe pacll\emremte D aTOMe 1w;ixopp•• 
'AS [I61 • l/!CCJIC'AOllanue CB~pxtOHOROI'O pacll(ennomrn ll aTOIAe ·:ao:I.\Op0,1\U 
fiBJIHOTCll ope,ncTllOM npollOPRM ue TOJll>KO KB8IITOBOi1 SJJOKTpo~mawmH, 
RO H 11anmx CD6]tOIJHI\ 0 CTPYICType npoToua, llOCl<OJll>ltY OCHOlli!Ol1 aipij_JeJCT 
onpe]t8Jlll6TCH B3altMO'AOi1CTllH6U 3JIOKTPOH8 H npoTolla Ha Mam,ix pacCTOfl
mur.x:. 

HrmCioneo oCSmell H y;llo6uott cxeuoll paccMoTpemm ypomrnli ~meprm1, 
CllH88ilHWC COCTOflHUlt HB.lIHOTCfl MOTO)l KD88HllOTOHl\UaJII>IIOI'O ypaDllf;JHIH! 
Jlorynolla-Ta.BXOJIH,ll38 • KBa3UilOT61ll\H8Jll>llOO YPUDHOHll6 'A,,1fl CllCT61JU )tDYX 
ttacTHit co cmrnou I/ 2 6uJio nonyqeno H npnueueno H aa.i:talle o cnepx
ToBuou pacmonneHHH n paoo:rax P.H.<PaycTona [ 17] • Om>11tJaTen1>noe DU
paxeune 'AJIH cnepxTommro pacUiennenirn · S - ypo:SHH mrne:r mt}l: 

E 6ct"nf-/vJ<:i /'. ) I ct} I ) 
Ll J.,Js= .3 (m+.M)3 rt+.14 li+<;?. 11 \i+6 (~) 

r;ne m - 1,acca aneuTpona, .. LV1 :- uacca npo:rona, .,fl -ano- · 
IJSJII,HUU uarmt•mul-1 MOMOliT npoTOUa. BoJUitJlllla O DKJIID'laeT 3qJq)OK:L' 
cTpyu~ypu npoTona 11 uueeT BH;ll · 

r - cl m [ 3 M<J.~ d4
v... ff._l N.(e'J _ 8/',1 (i ~JJ' 

00

~ ct K. ~ \ (~) 
0 - ( • Tl" y,'l '}'-J )AV. 'J ~.~'" i J 

T\ 1•)-IJf-\ I ~ .,_ Q 

".iw w-- .,.,..Nct'l. N('9,e)-:=. .1_ Sp rc<eE) 1-+oc::"(,t,) 
~ 1- S(_ (nvl'-\) I I'" 4 ~ '}W Ji.. i!: S 
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C(P,(!'\ Jl-.1 - aunm1Ty:zta :i;:1pTyam,noro ltOIJilTOHOBcKoro paccenHllfl Ha npo-
TOHe • 11 aJieKTpone. 3anacm:1an OT cmma aumraTy:zta uounTouoncKoru pac
cenHHfl na np0To110 m.1eeT Im:zt 

ci~ = ;\?> ~ Mv [o}' Yi1l- Pt1 [o}' 'Kl-+ ?,u [o'v 'Kl)~ ( \SVJ + .!-

+ .)2_ ~ f- [t,.Yirl- \\\I [o"K]-t ~ [Yv v..l l 'r\_(~ \l) (5) 
ML J 

AunmtTY'All ~ ( ~> \l) 1 H2. (K~ V) co:zteplitaT nomocaon HyKJIOHHUlt 
nmraJJ; It mrna:zt 11 paapesa. Hama sa.21a11a cocT011na B ~:ou, tITo6u oue1mn 
:airna:zt paapesa. Hamll ouen1tn ocnonaHU na cne]lyui:u1x coo6paitemrnx. B 
nopnou UHTorpane ll (4) o6JiacT1> 6oJU,umx K~ no.zta.n.neua aa C1te'l' 
• 2. ( ' Ciom=.mon cTenem: 't(; B a11ai.:enaTene. Ocaonnoil Bitnan B 4, 7J.aeTc1I 
06nacu10 ~am.ix K$(, IlOCltOJll,KY TipI! YY1.,, 0 B 11l!TOl'p9.1Iax IlOHBllfl6TCH 
pacxo;11m.1ocn~ B1ma:zt Manhlx K~ OT aunIDtTy:ztu H~ ( i; v) lJoi;;uo nur.e
JU!TT>, BOCilOJII,30B8BlllI!C1, TOI.I, 'ITO ~ ( ~v) . Y.llOll1!6TDOplmT npamrny 
cyw.i 

~ ~ j~ 
1 ~~ 1m R(P,'ll')-:: - 4/\\'A. - \l:l, 'TT . 

(6) 

'l;t\?) 

C y'le'l'OM npamrna cyuu nemiturna & pacna:ztaeTCfl na cyuuy 11 tlo]'.li~m;H
pona11Hoti1' 6opHODCirnil ,l{UarpaMllH.t, 1mTopa1t MOliteT 6UTI, BU'll!Cllel!a TOllHO, 
if MO)U1WlU~fpOJJamruU Birna].l paapesa ~sll ~s3 · 

B neJUttJIIHSX Sa H s"!> no:ztaBJICHll o6nacTli 6oJII,lllllX Ii i.18JIWC K~ 
llOTOMY CJIO;izyOT Ol!ill](aTn, tJTO HX BKllaJ{ uan • 

B -§ 7 Db!tU'~JIHIOTCft nomoc1me BK»a:zthl Hyirnoua u 1rno6apu. 
.l{.11I nyKJionnoro Bima;zia 11 6 I1011yl!euo - 17 ,I • IO - 6 • Hso6apa/{.._., 
:ztaeT 1mna].\ - 35 • IO - 6 .• npHtJeU OCHOBI!Oll mma,It u,neT OT B!JilllilTY.ZU. 

Hi , aunm1Ty:zta H~· ;,;aeT mrna;n; ~ 0,5- • IO - 6 • Bin&A usooapu 
. ~ 

TaIWIJ o6pasoM no MaJI no cpa1men1110 c 11y1mo!ittllM Bltlla'AoM. 
BKJia:zt liO,l{Utpltl.lHPOBal!HUli 6opnoBCKOlt ;n;uarpai.nm OK88UBaeTCli - 39 ,6 . 

• ro- 6. 
B § 8 OJ.1CHii'.tl8IOTCft BIWa](Ll .£. ll s3 • Im H-1,~ anpoKCUI.mpo

BamtCI, mrna;z:01.1 N33 pesoHaHca 11 r:011:ocou Pe;ll.i:c ~tCf-•)•Jclt • ButJeT 
Pe;l{it8 J3~ ( ¥..-a.') onpe:ztOJIHCTCll C IIOUOIJ\I,10 npaBl1118 CYlJ!J (6) • qllCJWHHUt 
paC118TU ,naJOT ](JIH .S\. B6Jll!'IIHIY ne npeBllll!aJOh',ylO I ,5 • IO - 6• 
ButieT 3:r..(~-a.') onpe:ztenneTCH us cpantteHUH c 011e1maun ELepmma [6] 
H ]t]tn g3 nony11ena 11em1111rna B npe:zteJTax ( I + 2) ro-6

• 

8 

:~ 

1 

I 

·~ 

1 

OxonqaTem,uan aeJIH1mua nonpaDKll u q;epw1ancuouy pacl!lennenun & = 
= (- 40 :!: 6} .IO - 6• 0im61ca B 6 yuasunaeT ua EOJiiiqmcy :BI:naJlOD U,j 
noAAallm,uxcn TO'll!OUY BWIH_CJIOHlll?.Ilonyttel!H03 3ll9.q6Jlll0 6 •. H a1tcnep11-
ll6llTWThll8fl B6rui'llllla cnepx-ron.toro P8C!ll0lll16Hl1ll B ]30;l{OPOJ1.0 cor1moy
J.l'?Cll llPll c(1 ::: 13'1,036. J.lp~•I'l!O 3qiil;elt'rU KB8H'fOBOl! BJIOltTpOAUHaJlllUU 
'flllilil:6 COrJiacyllT.CH O BKCilOpUMdHTOll npH :fl'838Hll0ll 3ll8'l6Hllllcl.Taimu 
o6paaou, 1tBal!ToBaa sJieKTpo~mawma n 06nacT11 uaJrUX auepruU n na
CTOlllllOO npeLIH llOJIHOCTl>IO cor11acyeTCll O 8KC1lep11ueuou [rn) • 

B rnane IY usy'IalilTCR cTa'l'nc·.euqecKlle cBol1cTBa cneK'..!pa peso
uanco~ B ](y8Jil>l!Oll posonaHCHOli. UO](OJ111.'1illltTOpll38Ul1ll .:ztYUl:J,IIUX: auaru1-

TYP. no1msunae'l', tJTo nos6ya;zteHuue ypon1m cu111,uo nupc!l]l,euu. li C.H;J;m 

c s-rmi, B pa:zto cnyttaen uo11ecoo6paauo lllJllllCJIHTL cpenime neru;•n11::.u, 
O?HOCflJJUIOCll It ypOBlllO C ]{anuoU ::rneprl!e!i ll qiyHitl.llU1 pac!IpO](f;JiOllllfl 
f•ll8Jll1'lHUX q'J!SlltJOCKHX BOJ!lltJlill • Tait Hanplll.lOp t MOTO;ita!.IU CTaTllC'rll'lt;,;1,,H\ 
utJXfilIBlUf l!Ol.!!:HO BU1ntCJlllTI, Bl:IPOK]l.OHl~O ypoBHfl ll .3aBllCl!!.IOCTU OT ua.::uJ. 
Uu lillllllcm1m1 qiynKIJJIIO pacnpe)le1.10HHn no cmrnau u cpe,mrne 3HalJemw 
KBa;npaTa cnHHa [I9] • l.lu Hax0,1\l!IJ cna'lana npeoC5paao.Da1me ~ypr,o ~J ti,, -

1tm1 pacnpeJ(enemrn no Q't 11 npu ct(s)=-N - co no11y1mu 

g (d rr) = Q.nT- s:,.qi e.~ . I'/-= Rn~rf<- (il) 
' Shnd'1' • .,. 3 

AcnunToTHtJecKl! To11uoe BLlpalitemrn :ztnfl Q(d.,'l'J c5uno no;iyqano npuwi

unn 1.mauoe npeo6pasonauue fl1to611. _Ha wopuyJIU (7 J nonyttaeu ~=0:-> 
TO 6CT1, "cpe,i\UHH11 TpaeKTOPllfi B UO](Cllll BeUCl\lfaHO 11emrne.li11aa. 
~YHKlUIH pacnpe:zteneHUH no npoem.1,mr l.lOUOHTa HUOOT llll;l{ 

1 ...Q. n 

S(Q1,'I')= 4rr ch/;;, (8) 

LleTOJ),ll CTUTUCTHK11 uoryT ()UTI, llCllOJ11,30J'811U T8Kll(O ]{1111 JlUqUCJI61WH 

cpe]{l!HX mup1m peaommcoa n ceqemdl. 
B rnane '3, ](ya11blla!l peaoaaucnaH UO](Ollb npmJCllllOTCll )tJIH O]{HO

tJllCTlltlilllX UHltJIY8llBHUX peaKU}lll [20} • UccJICAOB8HHH l1HltJ1yaa1mux pea1t
l\!Iii npe:ztCT'lBJIHCT 60JI1,1i!Oli llllTepec B TOOPllll 3JI31.!0llT8pllllX tJaCTllit, llC
CKOJILKj npn llUCOKllX 8Heprm1x ()QJll,lllYIO ]IOJl.10 no,moro cetJemrn COCTEUl
nneT ueynpyroe ce11emrn.B pa6oTax A.A·.JloryuoBa u COTPYARllKOB 11mmy
aunnue pcamum usy11wn101, c 'l'otJmt speHHll o6rw.x npHm:umon KBIDlTonon 
!l'Oopmt nonn [211 • Ilpu llOKOTOpUX .i!pO}.{llOJ!Ol!(OIIH!IX OTHOCl1TOJlliHO ana
JlllTll1lCCl{UX cBoiicTB no yr110Bu1.1 nepeuemmu mm 6mm nony,ieHU _onemm 
~rnep1•cTil'JeCit0tl samtc1moc'l1t mmnyaltE!IllX ceqe1mil n noJIYllell PM pe
aym,-ra'l'on o no:Be;nemm 11mcnya1rna1IX ce1rnm1il npn uanou B!.!.nyru.ce p.:.
l'!lCTp11pyemix 11acTmt. 
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Mo;n;en1i1tue paocuoTpemm mumyannnux poruut11n noanomrnT o;zto11aTI> 
donee 1teTam,m1e npo;n;ol(aaamrn onoltcTB ceqeanll. ]lyan:r,naR peaonaHcHaH 
Mo.1te111, lJ.JIR MH1,.nya1rn110R poaRtmH CH-B~c+ X osua1rneT, uo aepel'lScTpH
pyeuue 11acTHitbl X RB1Ifi!OTCH npo,llyRTalJH pacna;zia OllHOro peaoaan'ca 
R U MaTpHllHUti SJIOl.!OHT pea1nurn Q+ g .... C.-+ R_ ;ziaeTCR ;izyaJII,i!Olt pe-

80H8HCHOtt !.!O;llOJII,Rl. B peayJII>TaTe Lll:l npHXO]tlfM R TO/J.Y t ttTO HHICJIY3HBH06 
cet1e1me nporroprt110HaJII>Ho r-t Els Be , a 1Io11uoe cet1emte pacce11mrn 
nponopw1osan1,no r·-:1 RC!SB.1 , r.ite P uonoTopaR cpe;n;a11R mupnua 
peaoHanca. no cyniecTny aTo pc.ccyll!;zie1rne ecTJ, nuno;zi ooo6ll(ennoU onxHtze
cKott Teopoi.:u Mmwepa [22] B ]lyanLnon poaouauonolt uo;ziemi. HnTepnpe-, 
TaIUIJl COT.JOHllfl VJHR1IY8HB!IOti peamurn RUIC .B!JllOTa 13 Il01l!OCO no ct (N>-) 
r]le Jvl. - Macca noperVIcTpnpyo1.1ux 11acT1Ut, noanonrieT IIJlOBOCTU llCe 
llhltIHc11emrn: ll qi:rnntteo.v.on o6nacxu Hmrnyaunnoti pem,wm a uaM ne npHxo
AIITOR l!MeTI> ;z;eJIO C. 8H8J!llTIJlIOCKllLI IlPOll011litOHltelJ CJIOl!:HWC 131:lpal!teBHfi.B 
<J/llauqecKyIO o6Jiacn. JipemJylltecTna TaKoro no.mco:zta u nuql!cne11H10 HH
m1yaHDHhlX cet1em1i1 B ,lly81II,HOtl J:1630HairnHott MO)i8ID! Halt6onee OTllOTIDiDO 
llllllHll npa BllllllCJIOl!lUI CCIZCHllli .zi.nyxllacTHIZHUX llHKJly8HBllblX pea1crurt1. 

3aTelJ w l3J:lq1rnnirnM B aBIIOJ.l IDI,lte m.myJI1>CII1!V. cneICTP tJ80TlHl!J c. 
IloKaaano, 11To llJif! 111.1ny1n,cnoro cneHTpa cnpane)lmrn aaKoH no:zto6UR ¢:elln
Mana-Hnra, TO ecn l!MllY1Il>CHllt1 cneKTP tf8CTHIU.I C 3SBl!CllT T01JJ,1CO 
OT ~· X.= !c. p~ s-Y:t. 11 nonepetJHOI'O l!Mnynr,ca 9 ' . B oOJiaCTII l.18Jlb!X 

,:X: M!JlIYJil>Cl!hlt1 oneKTp HO 88:Bl!Cl!T OT :X: ll lHWllOHClliUIUJII,HO ydh!B80T 
C poCTOM 9 • Mccne;llOBaHU ·oBOt1CTBa cne.v.Tpa n6JIH8H rpanm:ti,t ql':130DOI'O 
npooTpaIICTDa -:x:- I. II011ytieHHb!e xapaKTepUCTutm oneKTpa H8XO~fiTCfl 11 
H8llOCTD611HOM cornacmt O 8ICCUOplllJCHTOM. 

3ar,Ol! no;zto6r,rn 61m ycTUHOBJIO!l llO !J.HOI'UX MO,l.{01!flX, "lTO yuaauBaOT 
ua To, llTO aaKOH no;zto6Hn RDJineTcn ropaa)lo 6onoe o6uuw, t1eu mo6an 
'18CTH8R i.10:zten, , MMOHHO TaKaf! TOtJKa apeUHH npe;11nol!Olla 1l padoTO [23] 
r;zio llll]IDUHYT I TaK Ha8LID88Mllfi I np1rnrurn allTOMOll011l>!IOCTll • 

HeKOTOpb!e ua ,1lyam,nw:: aun.TlUTYi'l, ;ziaIDnuu 1mna:zt B mmJ1yammoe 
oeqemte I ll!J8lOT ococieHHOCT.11 IIO S,t • Haun nony•IOHU q;opMynu ;llJlfi HX 
npo;1tom11emrn 13 1:puan11ec1tyro 06nacT1>, ICOTopue 11e ;11a10T m1m11nx ocodeauo..:. 

CTflll. 
B aa1rnroqe1ma aTo~ rna11u oCicylK;ziaJOTCH mrnoTopuo HOBlle HanpanJiemrn 

ll U:CC116)40ll8lllfll llHK1Iy3l!BHb!X poalHU!il C llOMOUU,lO ,lly011l>l!Oit MO:ztOJ!ll • 
B rna:ae YI Ha ocnoBe ;iyam,no.:t peaouaucnon 1.10:ztoJm paccuaTpumtllT

cn lfH1tJiy1a mwe pe i:lKitllli DH;ta C\ t- B ➔ C:\ ... c~ ...,. X . 
Cetzeaue 3TOU peamum ll!1p8lKUCTCfi qepoa llll'IOT 8 -T0'!8llHOi! JJ,yum,
uon a!JilJillTYJUJ 11 nonDce no ct (t,.t~) • TaKoe paccu0Tpem1e cy1~ecTno1mo 
ynpoi:taeT Bbl'IIICJielillO ceqemrn, IIOCIC011!,I!Y B ,PU3H'l8CICIJti 0Ci11ac·ru murny-

IO 

8HllHOlt peam.vrn HIAOIOTCJI oco6eHHOCTll no <::I (S4) . 
Ceqemte nmmyairnnott peam.uu1 llU1lHcJ10110 » pasuwc o6naoTHX q;aao-

11oro npocrpaucTna.IloKaaaao, uo 11uno1m.1t0Tcn aEU<o11 no1-106us1 ¢ei1HLmua-· 
llura, TO ecu, ce11eu.11e peaKtmll 1-1aeTcJI f.tC~cJ~, :r..,c\-. ·-y ,r,l1e 

:l;.= ~rl'S--~, ~= Q.n:'.s·~, c{,1., 9~ - nonepeq11ue m.mynr.ou • 

~yrunmn ~ (x.;tft; ::c~,91.J waKxopnayeTcJI 11 06naor11 ;,;;x~ < o 

. 5-~ (Xi}k x-l,<t.1:=- £1 C:t¾qi) :S,(:x:~ ct..) (9) 

I''A8 s~('X1,~1} - C81l8HH8 O]lHOll8CTH1lHOlt HHlmyaHBHOft peam~l!U • 
B oCinacTH X..~>O qiyimr.urn 5,.,, HLleeT ,!tOll01l.bHO CJIOilCHY!O CTPYK-
TYPY t o6yoJIOll1J6l!liYJO p030ll8HC8!.IH ll ttallaJie ~ll. • B OCiJtaCT!1 ;.iaJIUX 

'l:t, 'X.~ ( oCinacT:r, 1monuaarum) ipymctma .5c.(~'u; ¾q._1 aam101n·, 
OT 'X1., X.t, rom,1co ttopes :Cy~ • Ilpu uanux :r~~, :r,_~_,.<:o (fymttma 

~ (q1,~:t.1 ::C~")= 51.(C\:)J(Ck) • .l{nyxttacTHIIHUe 111.mym,pm,re pacnpe

.iteJieHUff T8KlKO Kalt H OllllO'l8CTHllHU8 8HCUOHOl!Itllan1,,no y6llD8IOT C pOCTOll 

nonepe•mi.x mmym,con. 
Ilepc•mcJUIM OCHOBHlle pesym,TaTI.I co)iep_~all{UCCfl B 'AlfCCepTartml: 

I. MQ'ro;zt ilPBBHJI cy,ru llJlll ROHOtlHOii auep'rUU npu1.1e11eH IC allllllHTy
:zte llUpTya111,Horo HOMllTOHOBC!<Oro pacCORHllll .11.:.110. OCHODC 3TOI'O ll&'lUC1!8-
H&: 

a) aJieKTpouartt11Taan paanocn Mace 

6) :JJl(HtTpOM8I'llUTH8l1 paaHOCTI, Mace 
n). neponxnocT1> pacna;zia 11-,.3n. 

K -l.1~30HOD 

'=' ..... -r1mepoaoD 

2. Mt:T0/~014 1v1Cll8PCl!OHHblX IIP8IDi11 cyMIJ 131xq1-1cneno C138pXTOHlCOe 
pacJ(enneHIIO 13 aTO!le llO'AOPOJ.18. 

3. PaaBUT CTaTrlCTHtJOCKUlt MOTOll HCCJie'AQnamrn oneKTpa peaoHaH
COB n AYaJI1>IIoll peaouaacHoit Mo;zie;rn.Bwmcneua qiymcrurn: pacnpo;itenelilut 
no cnuny peao11a11coll n ;izyan1,11oli 1.10,v;em1. 

4. CQO:i}MyJinpoBaH MCTO'A DUllHC110HUR cellel!Hj HHK11Y31fBHblX peaHitlfll 
.l3 J.1yan1,notl peaonancnoH MOJ.ICJIH.Bce BWUICJI9HHH npono,1lHTCfi It qinanv:e
CROkl: 06JlaCTl1 HHICJiy3HBHIIX pea1Cru11t. 

5. Bw::ucJIO!!Jl ceqemrn OllHOll8CTH1lHIDC mmnySIIllllblX pea1tru1n BO llCtJX 
06Jl8CTHX q1S30.BOI'O IlpocTpaHCTBa.no1m:iano, ll'10 C01l6Hllfl l1HH1IY3HBHIDC 
pcam.111!1 y;zionncwopHIOT. aaiwny no,1106H11 ~eflm.maa-ffara H noKaaano,qoro 
HMOeT UCCTO ymrnepcnm,Hoe 8KCilOHCHlUt8111>HOO y6blBaHue no nonepellHOMy 

mmym,cy. 
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6. nccJie;D.OBUilll i\llYXttaCTliqJIUC llllltJIY3HBllUC peaKI~IUl D 7zyam,aon 
peaoIJrutCIIOU iao.nem1. l-accuoTpC!lli CBOltCTDa -~aitTOpHaarum ADYXttaCTH11HllX 

e11ny111,cma pacnpeJ.toJienutt. (!-

Unt poayJII,TaTU .no1rnal{UBa11.HCI, Ha DCCCOJ03HUX II I.IClitJlYHapo;D.HllX 

Kom;tepi:rnn1tfIX n ony6mmoBaHu B pa6oTruc (II,~3~!'~,16,19,20,24). 
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