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A H H O T a U M .H 

I 
IIpoaHaJIH3HpOBaHJi .3KcnepHM8HTaJ11tHJ:l8 ,ItaHHHe (I) no ynpyro11t· 

"·-· 

paccesnntll :rr--=M830HOB Ha npoTOHax npH 3HepHrHK E .= I,3 B~ ·i · 

IIoKasaHo, 'ITO H3 aaaJIHaa HX ynpyroro pacnpe,1teJ1e~nta JiosMOJKHO . 

• onpe,tteJIHTl» cpe,ItHHH ltBa,ItpaTH"IHHH pa,ItHYC H noJiyt.tHTlt c~e,IteHHR_O 

pacnpe,1teJieitHH B811{8CTBa BHYTPH HYKJIOHae Cpe,JtHHlt KBa,JtpaTHtlHJ:llt 

."mtOHHblt!. pa,nHyc" npOTOHa OKa3htBaeTC.H paBHhlV 

.• 

B saKJIDti8HH8 odcyx,1taeTC.H B03MO:IHLIH 3KcnepHJt8HTaJI.H\l'1 KPH-· 

tepHM cy~eCTBOBaHHH 3JI8M8HTapHOi ,ItJIHHJ:lo 



..... 2 c;, 

§Io~ Be & e H He 

·cTpyitrypa qacrm~ onpe,tteJineTcH nocpe,ItCTBo:u H3Y'lI8HH.H. ynpyroro 
.. 

~ccesmus 3T.o'f.t ttacT1n~eil KaKKX=mt6o Jiyqeit o Ha6,m,1tast ra:rtoe paccen-
.. · .. .:_:~::·~ ~--r.}·~:\(:··_:}-::. · -:-~" , .:~; !._t:_: ~.::-:.:tr ,. - · -~ . . 

· · · 112e~:1.f·aacaM6!Ie -qact,>H!-( 9 ua no;ryttaeM wcpe.itsee onrxqec:rtoe M3o6pa:m:e-
..... {/.'·· ·}::/i·~·::_-·_:•~_~:--·,. ~~:Y;· (/ ~i::•<·,} .. >· ::: ._.,~ ... ·~- ... ,. t. .. - - • - • ·.:.·-

':inf&.~ . tta~f;'H~bts H3._ KOToporo MOXHO noJiyttHTJ:, H npocTpaHCTB8HHO=BP8J,{8H= 
~ -~,, .... ~£-~:~~~~·~:-;_;._:.~t._-;;;,7~ir .1-;;:.:~--~;.>r-~:--~~ ... · .. - . . , ' : -
~iiy1r:".JcapTJIHY. BHyTpeHHet! CTPYKTYPH qacr~nu no 0TIIomeinno It H36parrmm 

_, ~/_:~~Hj{-~1--::·.r::~::.':•:1~•~/_.~-~-·- ·.'-·:··~-- :.---: . ., .. . t~_ ,,.,'._\,: ·:- -~ •· ~ -~- . __ 

nytt~~o- Mri .It~Jil!tHH,. :0:cno~u,301,3aT1> 6oJiee xopoT:rtvre BOJIH.&I 9 ecJffl 1.m xoTHM 
' r /,~:-~;!1 . ? \ ;\ ~·,;,_ .' J·, . ~ . ·._- . .,.~ ' . .,,. . 
noitjtmTl> · 601Iee ,IteTaJII>HYD MHq>opuaumo o C'fp:,Krype ttacTnr<lilo 

I l . _. . 

B § 4 Mli o6cy,n~M npHHUHri~aJI1>Hse orpam111emu1 ,ttJisr nocTpOeHHSI 

rattoro onrvrqecKoro :0:sodpaxeHH.H ttacTHULI~ a BMecre c re:M H rpannnw 

np;n.reHHMOCTH I10HRTH5I npocrpaHCTB8HHOfi CTPYitTYPLI 3JI8MeurapHoft qac

THUlio 

t.:+: ;Pa6QTbl ,rpynµu: PoXoq,cTa.n;Tepa no ynpyrouy paccenmtD 6NCTpHX 
. ' . 

3JI8KfPOHOB Ha HYKJI0HaX9 TT03BOJillBWHe onpe,IteJmTl> 4)opMe{la,KTOpli 3JieK ... 

TpmqecKoro. sapn,Ita _11.uarHHTHoro1ouenra HYKJiona <293)j ,no Hacron~ero· 

Bpe:MeIIM. OCTaIOTCR e,ItHHCTBeHHJ:W npiu.repoM H3Mepemu1 CTpyxrypu 3JieueH-

TapIIUX qacTMno O,nHaKo Hsyqenl'!e ynpyroro paccesnrnn CSacrpux ttacTHU 

,Itpyrnx copTOB TaKxe npe,ItCTaBJISeT -B03MO~HOCTH ,ItJUI no;ryqeHHSI HH~Opua= 

Izy!H O CTpoeHHH HYKJIOHOB M SI,Itep9 ,It0ll0JIHRIDmen CBe~eHHR, noeyqaeuue 

H3 0llHT0B no pacceSIHHID 3JI8KTp0H0B9 K0T0pue, CTporo r0B0pS9 ,naDT 

Hmpopuaumo JIHWJ:, 0 pa.cnpe,IteJiennH 3JI8ItTpittreCitHX sapSI;tOB it TOKOB. BHYTPH 
. .. 

HCCJie.n;yeuux ttaCTH!l 9 To8o 06 "3JI8KTpHll8Cit0!! 00 CTpy1tType llaCTHill:iio 

B ianLHenmeu .naeTCR IlOlpOdHHM aHaJIH3 pacceHHff.fI ~'--Me30HOB 

c aaepr1rnn I,3 Be\., aa npoTonax _(I) o 3TOT ana,ms, KaK CSy,neT 

noKasano, nosBonner nony'tfflTb cBe,1teHHH o ~st;.tepnonw cTpy1tType HyKioua 

MO ero 00n,1tepnou00 HJm \19IIHOHBOU 00 P~HyCeo 



Kan; flSB8CTH09 )U'!~epeHn,~aJt!»EOe cetteHHe ynpyrfJ p:if/lCIUmfX. 

t!S.CTE~ uoxeT dBTi npe,ttctaBJI8HO B BH,Itex): 

(I) 

3,ttec:& npr!HSJTR 06f:ltJIUle 0603Ba'!eHJUr 9 B 'q8,C'fHOCTJl r't = £,, p { 2 l 1 e} 
r)te fl. t - KOMIIJiexcmas tfa3a pacceHHHOM BOJIHH0 

Ha ocHoBe reopermqecKHx coo6paxeHHn (4)~ a T~KE~ K3 nenocpei-. 
(5=9) 

C?B(mHoro Cl)aBHSHHR ttPiCJtemnrx pactzeTOB C 3~cnepW.WHTaJILH1nm ,tt8HHmm 

c~~~Y~t~ qro B o~nac?H .nocraToqHo don~nmx 3Heprd 

i::, > i~ ":[' ~~: 1 f:. ~. / ,n;m ·- =Me3onoB H 5 Bev ;tJist ayztnonoB) .tten= 

CTBI1TeJU:HYD qacT:&. cpe.311 lf0:lm0 C ,tt0CTaTotrnoR cteneH:blD TOttBOCTH no,rt, ... 

iitr.!T!> paBHO~ H'yJIIOo IIpH 3TOH BeJm'liHH8. rt 6y,llet .nettCTBR?eJiiHOt:!w d.M.= 

ro.n;apa treuy ipaao:aun aaa;m:3 3HattMTeJI:L~o ynpoiriaetcsrC6)o . 

Ha plic" I np11Be;teHa rY.tctorpa.1.nm saa qen~tt q\yme~11 

]!JUI Bllt!HCJleHPUi 3TPIX 3Hatzemdi M8l!JtY KpailnHlffl 3ltC~le~tn>aniamm · 

3Hat!8HH1IMH ,lUf~,epeH~J1aJI.&Horo cet1einu1 ,nltqxppaitit)'ilOBBOr@ :pi.CC~,:".~R 
. . . .,,, '· 

H3 (I) CSHJ!H nocxpoem,1 KpHBSe C HaH60Jlbmen H HaHueH~ . 
:•··'··' 

do I CfJ J 

. . . 

melt KpHBH3HOit (CMoPHCo3)o CeirnHHe ynpyroro paccenHHS IIOJ( Hy.nenmf 

yrJI0M npH 3'I'0M uop1.mpoBaJl0Cl> Ha Il0JIH0e cetteHHe 0t =Gg,,e t·Gin ::: 33 > 2 t3 f:J~~ , ... 

B COO~B(!T~TBD C onTHtf8CKOll teopeuott (IO) 0 B CO,OTBeTC'fBHH C. n~~tpo,eH,=; . 

HWH raremt odpa3ou KPHBWm Ha pHc oI np:vrno.I(stTCSI .I(Be nc-rorpawuo ·. · 
CIIJIOWHlite KpHBlite Il})OBe,I(eIIU trepe3 ItOHtpN np&OJT@.nnR@I fl!Cter~ 0 ·. 

X) )Inn np0C!0TH UH He Ytr'il'l'~&M ~'BriiCml0CTL B3~V.C\{O1);®flCTBiUI OT. CfIHHOB 
"Pr npenec5peraeu nponeccou 00nepesap11.1t1tH 00 (cp.o<..5 J ) 0 , · 



= 'i Col 

d6'hd r;10:, e d~ 
ee~eHHe ue.ztHqxppaKr.riiomrnro yrrpyroro pacqenmrn: d2.. =...1n~'. - --

,...J '-ii.J'- .. · c/Q 
f. ITPH.31:IeprJU! E = I,3o/3ev B (Ji-i'O ) - CTOJIKHOBemu1x 

COCTABJIIIeT Beere ;mm:& H~CKOJIJ:,KO IIpon;eIITOB. OT 9<,q1_ B o6JiaCTH 
. . . . a/rL 

yr110B (j' < 40° H c xopome~ TotiuocT»I> MOJ:RO CtIHTa TI, , ttTo cpyHKU~H r(e} 

Ha PHC oI etHOCSITCst JIHm:b K ttitCTO ~HlfxI>paK!UfOHHOMY pacce.·SIHKD O Onm6Ka 

:uora 6u B03HRI(HYTL Ms-sa 06~~~-T~ 6~~1,m;,:x yrJioB, r~e da'f'c/_;;?, 67i . 
O,JtHaJC0 a11poicm.m.ll1111 (J!i"' JI,' .3T8!1· 06JlaCTI! dUCTp~ .ci;~aJO!:leM 

tpyHKn;Hett 1!CJCJil)tJaeT; K30TpOITHOe He,ttnqxllpa!p.{HOHIIOe pacceSIHH~~·) ,,~,;,Tatc:liCe 

§ 3)o 

B .COOTB8TCTBHH CO 3Hat1eHJUfMJI f (€,} 

cettemrn 

(cM.pHCoI) DUqHe.lleHU 

10 10 . 

Qt = ~ + Oct 1 6ln =: L S:n Ce J j 6cf == [ 6-1 ( e) 
Ln J e'='o (=O a (3) 

KOTOpwe xtpomo corJiaCyX>TCJI C 3KCntp.MMeHTaJIJ:,HIDlH 3HatieHIUIMH 0 

6tn -= (24,6~ 29,0)Mf 
j)<(f;h. 

(5'Lh = 26 Hb. 

G'd = (7, 7 -+ 7, ~ ) M &, 
:H(Ch. 

6 d = 7, 5 !. I, 2 MO, 

ot = (32,:3 +36,9 )MS° - r511<rn 5 t . = 33,2 +_ 3M . 

Ha pHc.2 npx~eieH~ B~qHCJieHHWe 3HaqeHHH 

Ll[n (e):: 6tr1 (t J 
6'1; 

H 
. 6: 

:ld (fl=. d. (l) 
tat 

(B nporteurax) 

Hs 3Ttro qepre:m BH,n;Ho, qro npH e,, >- · 6-7 napima,u,HLie cetteHHsr c 

. poeTOK l dscrpo yueH1>maPJTca. 

x) 3a cqer 6aJU,mHX yrJIOB He.nHM>paKrtHOHHOe ·cettemie COCTa~JI.neT 

~ . ., I5d OT 6:· '° i,n 



.... 5 

BoccTaH0DJI8HH0e B COOTB8TCTBU1: C (I). TIO rrepBUM .necHT!t 3HB.lJfUU!ffU 

r1e_ yrJIOBOe pacnpe.n;enemte ynpyro paccesrnmiIX ttaCTI1Il TtUrae Y.J:OBJiel'.., 

BOp!!'reJU,HO cornacyeTC.H C HCXO,i'UtIDffl ItpHBiin.m (Cl.to ttepTo3)e H831Iatl~-

T8JIJJllbIIT BitJia,D; neyttl'eHHEX lIJieHOB C 60JibillUtnt 3HattOHHSllU1 e o6yCJIOB-

. JI8II TeM, ttTO B3auuo~eticTBI10 m!OHOB. C IIYKJIOHOM flBJilleTCSI KOpOTKo,u;et1-

CTBY'->mm10 

ITpH 6o;u,nmx sHeprirnx paccei-rnarontaxcn qacT1nt, KO r.l'(a ,n;JIHHa 
J., 

BOJIHbl /\ CTaHOBM'.TCJ! 3HattMTe JI:bHO MeHbme pasuepOB pacce1-rna1>men CHC- . 

T6Mbl 11 OTHOCMTeJIJ,HOe M3MeHemrn K03lpip!I~HeHTa nor JI01!{8HHR IUIOHOB B 

~ ~k 1 ~ a;u;epHoM Be me er Be na t1HTepnane 11- . <.. < c xopomen Tottuocr1,m , 
. K I1 

rrpm.rnmn.m KBa3trn:nacc;rqecxoe np116JinxeHHea B na.meu CJ!Yttae 7 =0,28xI0- cu 

1,1 Metu,me pasuepoB HYI<:JIOHa B necKon1:,rrn paso !IcnoJu,3yn 3Hatrnmur r ?. 

TIO M3BeCTIILm cpoprvtyJiaM (II) B npe.n;noJIOllt8Hlili, tITO HYKJIOH 5IBJifl0TC.fI 

l!l-iCTO ITOrJIOtrtaromm.t )i <. ~ *,1e~•:::: * e 
BNtIMCJieHE ceirnm111 6'u~l ~ ;2.~5 ± ~5 Ms. ·u_ 6 d;:. ~.1/ -:t OJ 1 N'\◊-

Ha ttepT O 3 npnne.n;eno nyHKTI1pOM DH'ttMC.TleHHOe ;,: co:oTJ38T·CTBHM C . (II) 

yr JIOBoe pe.cnpe.n;e ne1rne ynpyro paccemrnl:!x tJaCTHih CnnomHm.rn Kp1-rnum1 

uaHecemu Icpalimte anattemur 3Kcnepm.teHTa1n,Horo yrnoBoro pacnpe,1ten:eum1 

li3 (I) C HaHdOJI:bl!teti H uam,telI:bllieti Kpt-IBH3HOtl ~ 

Xopomee corJiacue D!iltJHCJieHH!:IX B8JU!ttUH C COOTBeTCTBYIOI!lHUH BOJIUttU

Hatm9 BlillUr!CJI€'HH1tlm B npe.I(IiI.!(YIIt8M pa3,neJie vi C HX 3KCnepm.teUTaJU,IILITJH 

:,na,ttemu1l!J1i' MOr.tHo pacmJa.Tp1,rnaT1> Ire.K o,n;uo irn onpaB,D;amdt nocJie,ny1omero 



= 0 -

npHMeHeHHR KBa3HKJiaccHqecKoro npH6JIH%eHHHo ITOJIF,3f8C}, 3THM npHd= 

,m:m:emrnu, H3 HHTerpa,u,Horo ypaBHeHHSJ, onpe,nennro•ro MHHMYIO qacTI> 

cpa.3lil: 

~L2-p2" _ . . . ~ .-----. 
I cp>~J 11(~.,P2:f?.. )d.g 

1
· p~ A\Jece+n-:::: ~e i 

0 . 

(4) 

(3,nec}, L = f max ) Mbl MOJCeM, MCIIOJII:,3YSI I13B0CTHUe 3HaqemuI f ( f) 
BliltJHCJIHT}, K03(p(pHI~M8HT nor Jion1eHHSI mtoHOB B HYKJIOHe lta.K q>yHKIU1IO pac= 

CTOSIHHSI 1. OT neHTpa HyKJIOHao ]JUI sroro ypaBIH~HH8 (4) neperrn:meM 

B BH,Il;8 

L 

I (f)~f W(ri)Q(rz
1
p)d7. 

0 
(5). 

r.ne 
_1: 

Q(t)f) ~ i ,h:>~fT ,ItJIH 1, ) p 

0 )(JUI 1 (. 0 
- j 

(6) 

lJIH 'lHCJieHHOro pemenHH (5) y,no6HO npe,ncTaBHTb B !H,IJ;e 

·n 
Ii == [ k· P·. d . . l l I 

tJJ=f d 

(7) 

r.zte 
L . 

~(L = k('lt)) PLJ =Q("lt->Pj)n} Ij ::: I[e<fJ)] 

u, f J = (j - i/2) L/n -

ft- cpe.nHsrH roqxa 1 -ro HHTepsanao 
(: 

3Ta JIHH8~Hasr CHCTeMa ypa.BII8HHR HM88T B CHJIY (6) "rpeyrOJiaHYI) 

~opuy" ~ pemeHue ee nerxo HaffTH nocJie,noBaren1,HwJJH no,ncTaHOBKaMHo 

Bbt'lHCJieHHble TaKHM oc5pa30M q>yH_KnHM t\ (i:-(.} npe,ncTaBJI8Hil Ha 

pHCo4o 3TH q>yHKUHH onpe,neJisrIOT "TIHOHHYD CTpyKTypy" np0T0Ha, 



ycpt)tleHBYIO no npocTpaHCTB9HH0MY KHTepBa11y ll 1. ~ J:. • J!U epe,1t-

aero 1tBa,1.tpaTHqHoro \!Omrnmrnro pa.n;uyca" npoToHa 

R 

,.., C . 10 1
11

1-< ('Z )d'"l < C: > :: R - --------

r ri z '-< < 1 1 d -z 
j 

J 
0 

'lTO co1ma,1.e.eT c "aJieKTpouaritllTBhIM pa.n;mycoM! · npotom~, noJyqeamm H3 

0mft'0B rpynn& PeX0q>mTa.n;Tepa (2, 3)., 

I{aK B~,ll;HO 113 pHCe4, KO0q>qll1D;MeHT nlrJiontem·UI · CYIIt8CTB8HB0 BO3paCTa-

6! B n;eHrpaJILHOtt O6JliCTM llpOTOHae 0.n;HaKO, snaqeHHSI K(~) B 9TOI 

oo.mcTH orrpe,n;eJISUOTCB ue BllOJIHe O,ItHOSHalIH,O' TaK KaK saJHCSIT OT cnoco- . 

68. anpOKCHMaUHU _9G'g:--ri,) B 06JiaCTH 6OJU,mHX yrJI0Bo 
· d~i 

3rn HeO~H03HaqHOCTh B~,D;eJieHHR ;tnq>q>paKijl0HH0ro paccenHHH 

tlxlCTpo yMeH1,maeTCP.: C pOCTOM :nrepr.t111, TaK KaK .n;oJisr He;utqJpaKUl10HHhIX 

ynpyrMX npon;eccoB CTaHOBMTCR rrpene~pexHMO lfaJIOM. TaK, nim 

E=5Bev6nd= 6tn0,oG¼ npH E;;:7Bev G"nd= 6LnqOt'f'% 

. (Pac-qer no cxa:rHcTnttecKon Teop1rn: (I?))" 

ECJIH B nepHq>epn~eCKHX O6JiaCTSX npOTOHa npncyTCTJYIT B OCKOB-

HOM IT -Me3OHH, ?0 MOJ!CHO rrpe.nnOJIOJ!CftTl>, 'ITO 

J-< c 7. ) = !-< . P ( 7, ) 

rle K-3aBMCHmMll OT 3Heprnli KO3(pq)MD;HeHT rrornomeHMR 

(IO) 

JT -Mesoaa 

nepJiq>epMtI~CKHM -S:- M80&HHW noJieM, H f ('?.) CP8lH.8SI nlOTHOCTl> 

J{ -M830HHOro o6JiaKa B6JIM3H TOtJKM, 7. • 



= 8 = 

B n:pe.zte.nax 1oimocTn s1-:crrep1:1treHran:&HbrX .rtalttlLJX ,man:wni-qecrntii 

BQ ;-) MOY.CaT 6ir:n, a.rmpoF~CUM11p0BaH pa3JtMT.IHR1,m KPUBHlAM nurar, 

ormcaHHHX B pa60Te (2)0 

B J.lSHTpaJI'.bHi,IX odllaG"riIX HYKJIOHa i( { '"::'._. j no BCE!fi BepORZ'HOCTli1 

Ott~JteJIHeTCH ,n;pynn.rn cop?aMM ·-mCTril\ (HYI<:JlOBB.Mv! f)_rmrepoH~il,rn s J{...,M:830= 

Hmm) H (fl0pMyJia (9) He 11pt1Melil1Ml:l.o 

§ 4 o J3o,3MQ,7£_H~I~= !¥, c TT§ ;e1nm !!~~Mlilig!l ... ~~}~.t:z,;f'!_q_Bgi,!!l'.t.!1 

, 3 JI~}~l!!fil?JI,.9 ti an111!!1-

B no CJI9~Hli'!e r'0,11;1>! He 0~H0KpaTn 0 BoYCitaSLma.na(: I:, MHCJI!) ~ tJT0 Ha 

cm!O?,r ~ne; Mmii:eT cymet'.t:'BOBaT:& npe,nen rrpm.nnrnMoc:r11 06Iir-q1rnro npocTpaa

CTBeHHO-BpeMeHHoro OilHCaHHB CTPYKTypu qacTmn9 CBR38BHHI C cymecTBO

. Baniteu mntoTopon ~·13ne1JeHTapnof1 .ztnmutr o 3Ta MHCJI:, namJia. cBoe n11pa:irce= 
. . . 

mrn B pa3m1t1nux napMaBTa:x '.I'eop~n ("iHeJiotta.n'.bHOro no.rrn:t'I) u;m 0~rreno1ta.n:r,no= 

ro B3am.rn,rtelfcTBI~n:w (cMoHanpHuepl) /14/)0 Taxoro po.na 1·eopeTH4ecrurn 

CXeMI:I ripVJ:130,11;.Hl' Ii cpopM={f,8,Itl'0pal.!9 0CJia6JffllJ!!tI1?.t BSam1io,n;encTBHe )f.JIR K0I)0l'

Itnx B0JIH O 3To ;ianaJIO OCBOBaime .n;mI Ha,11;ex,n; ycTpamlfl'I, paCX0,1J;ffMOCTH M3 

"COBpeMSHHOi1 KBaH'I'OB-OM l'eoptn'i ~ B031UU{,,t),Dll{m? ItaK pas 3a ctteT YJI1:iTpa= 

I<OpOTKMX BO.JUI o 

OAHaR0 B03M0jKH0 _!.iT0T ny1utt Lt RBIUH3TCSI Ha:0.doJiee cJta.6bIM nymtTOM ' 

\l')HeJIOKaJI:&HLIX 00 TeOpHtiX) 0 r oBo BaTarmI 11 Eo~epM:K nepBm.m o6pantJIH 

BHHMami.ce B CB08li CTaTI1CTMtJeCK0M l'e0pvt?i MH0:.teCTBeHHoro pOjjt,1J;eHY!SI(I6) 9 qTo 

npM 60JII,IDHX :nrepr1rnx B3aMM0)l;eMCTB1rn CTaH0BMTC1I He CJiaCitIM9 a HaodopoT s 

CMJIJ&iHID.fo Pac'tleTbI TIOK8.3t!BaIOl' 11 tJTO CJia6oie (B CMbICJie o6nterrpHl!JITOi1 KJiaC= 

cHcf)11rtau:v111) B3ain.w'Aet!cTBHR :nn1a <i)ep1m (':1, '. ; \.L ) raix,e craH0B.ffTcn npvt 

doJI:&lllHX aHepnurx (@'HJibHHMH (ce'lleHJte / '::: ?. . ' ) (IB) C, 

x) 3TO odCT0HTiSJI:&CTB0 0TMetiaJI0C:Ei TaKE:e MoAoMal{lKOB'.bl'M (IS) 



MbI XOTeJm Ohl Tenepr, nocTaBMTb BOnpoc: npvt KaK»X ·ycJIOBI'r.RX. 6 .. 

tmCTO 3MmrpHtieCKOll TOtIIm speHmI MOlJCH(r;·6bIJIO ;06bt-rOB·O·;~~ii:•~6·/n~.ncil5rii~· ..... 
. ' -, .. ~. ;, . . . ~ .. . . .. :_ .. ~ ·. .· . . . 

·._,~ ... "· 
·,_ 

HOCTU? . :,.:# .. ·,"'.<?·• . . • ~ 

. :::;''.', .,;;•,.:.?. :}.·\,· .~:~f?f'.!'::> •·· 
OtteBH,Il;HO' 3TH YCJIOBHSI HaCTYITSIT:f', KOr,1ta:101ta1:eTCJliijeBQ3MOl!tllblM 

_ . .. . . . ... • ~,:~•~·.:<~~-~-,;::: .•-\; ~·-\:·-., ;-_.~-;·:t·~<t-•::~~B~~lf·:y::._·_~:~~~-~->,--, ~ .. : .-... :. !
0 

vrcrro.rr:r,soBaTJJ ynpyroe. paccemrne·, tiacT111.r,1taK•:~cpe,n:cTBO?Hsittemrn .' HX ·. 

CTPYit'I'YPHe )leJIO, TaKltM O 6pa30M, 3aBMCHT OT: aqHUITTO'rH~e·q~oro '.rrpB~~e~ 
. _. .,. : . . -·~·- ·. __ ,~. ·.7_·:·:i~:·~:,:(;·.~:·· \-.:~ .. · ~ ,·, · . : · 

mu1 cette1mn npn 6oJII>nmx 3HeprnSix •. · .. ,, _ ·i · \·>_.{/. ·· 

Ecmr npH ]\ -'>Q Bee ynpyroe· ki~ti;HM~ ,B;Ko:t:bk~;~ _BiiyTp~HH~n 

odJiaCTI! fZ dy,neT CTpetn1TbCSI K ,I{llcr¥~ih;o.,Hou;, ;.~i~iJin a~: :qepIIOM 
.· ·,:,\ ... _.·.·, .. , ·:;" ~-.,• , ... ~·: ·\_,:·::.,,,•,_:_ :~'."._ ,.; .... ,.\ ·_:<;. .. ,·:•.:•· .. 

mapmee" pa.n;11:yca R ·, TO ynpyroe paccesnrne. yrKe He CSy.ne:r. ,ItaBaT1> 1rnKa~ 

KO.ii !'IH!pOpMal\trn O BHy:rpem~eti CTPYKType·.3TOtf~.0(1_~9?lf.,::~·iraiccijM~JII,~8,~'.-. 
. . ' . . . fl,' \; ':" • :>:. '"\ ~ .. :~. ; . ,." . :·· }" ·: ,,.__. ;, • .· ' . . : . ·, ~. ·.. •' -

vIHqJOpMao;mI dy,neT orpaHntteHa CB8,Tt9HHJIMH . 0 Bll8lllHllX pa3M~pax ttruapmm" 0 

Ceqezme paccenmrn' o6yCJIOBJieHH08 npoqe,crio;.r ·;•:,~f;9:~;::g:~Jia6fH; . .. . ' 
6yJte:1'.' pamrn '];t

2 (>> 3t 1'\: 2) H paBHO COOTB~·TC;·Byl'5m~:~;-_. II~;II~y.rouy 

B 3T0M cnytrae BMecro orrn:camrn npocrpaucTB~llH.Og~·p~1{euir9~,:crpyK- · 

T_ypu do.nee Ba»:nuu craHeT nonpoc o B031AO~HLIX KaHaJia~ ripe_Bpa!I(emrn: 

qacTm~hl npM ee B3am.rn,nencTBHJIX c qacnu~en Jiyqa. 
·- . 

BeJll!tJl!IIa R c srott roqKl! 3pe1miI .H ecTb _TOT -Maclllra·6 ,n;JIHHhl, .. 

KOTOphit-1 0!1l)e,IteJmeT ltCTUHII;/10 HeJIOKaJI:&HOCT:b, T ~e • npe)teJI .:npm,leHMUOCTM .. 

L'!3 np1rne.n;emrnro B11me aHaJit1:3a m-1011nor9:fp~qcesr~.1~SI~:· 11_cf: nporoi)e. · 
... - ...... -~ ·: ., ...... ·.:- --~-.,.'7-L~::--:;,: . . "'-:- ~~ . . : 

m1,n;no, lJTO nauel.la.eTCR TeII,IteIIUHR I{: B03ImKHOBeHVIIO. "qepIIOTH" :.n\.ne!J- . · 
,·,,.::;, ... : . , 

Tpa;n,non oCi.nacnr HYKJioua. 

C 1rnJio,:cem10n 3,n;ec1> Tot.urn spe1rn.a .ztaJI:&II_eitmoe . H3y~e~~e_:3Hepre.;._ · 
. ~-.... ~. 

rrpHHitHnHanbnoe 3Haqenne. 

ITO CMUCJIY CKasaHHoro pa31.rep HeJIOKaJI:bHOCTlt 
. _:·;~ ~ ,, 

CR KaKOh-TO ymrnepcaJII,HOtt ,n;Jnrnon so . ' ~ . - •:·• .: "' .. 
, . ~-;~Q~.T- -~~~~~eT1>. ~x-po)ta .· 
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B~O)t8liCTBirn: 0 MmHYJ!M.8.JI&lU~H Maom:ra<'.$ npocipaia:ttB@l:ll!W=BP@l.ieJHHOr'O 

OUl~!IHR R 9 onpe)tS1Ufi:lMNf1 pa8lM~pOM 00 i!@p1rnro epl1.!Ba ro ~ !.WXl1ill' 

6m&> BB~,16H B teopwm pe.>tRl'i/lBYltl'tRl9lM 11liiB~pmH'l'HB o6pa30Mo · .l!efft'.t'Bflc;;;, 
. ' 

'f®.li!0 9 cfasa l)atCSiUUH>tl BOJIHJ:,J hl.t . ~CT'b~HB'ap!JlaHT 0 By;t~!! paCCMa.TpHo 

BS.Ti ee Ka.R ~YHRn~ID .JtBYX ~HBap~aHTOB (I9)8 

'I·' 1· f~ :, 
µ , .. 

D == cp p~ 
~ p. 

u t= Pµ pl\ (P1--f''J2 
. (. Ci) lw -·-~·~ 

,.Jp. J µi 
(II) 

3,Itec1, P,.,._ = -qerupexuep:mi1n BSKTOp 3Heptli'l~0 '.Vl?.myJL~ca BCeit C~CtSMH B 

nanoM9 a· ? P-: .,;, TO ~ ]!.11.li O!HOti't!ieJ'llbHOro .1(B~J:l!:fm:n n~aromeit 'li8.C:tmitH 

J'Z 'tlaCTk'lqLt pac'ctmBa.TeJUig HaROHo!l2 

r 1-4 = E ,-,.vo<.f3 Md.~ 9),1 
(I2) 

3,n;ecJ> £ µ v tit 8 = 110.>X~OCTwlD RH!ll!CVZM'M~?pl?/lqHQif ®l(W&Yllilt¥HHll TeH30p 

qer:e@p'fOI'O paHra, · ... :'«"". c{~ = aHTHttm.nX®'.fPk£'!.!Hh'!ti l'fSH30p MOM®H'!?a ROJ'U'fqecrBa 

'ABK:l!t~Hr!li'..i!o C IlOMOnt~lO 3TMX ~HBaprtaH?OB 00'q®pH~ff map~ltre MOXHO Ollp®Jtle11M?i1 

CJI6JtY10~Hll o6pa30M8 

1e. 09 ecn D -- 2 .... ;- R 
F M 'r 'le -=-+LC>v 

D , 2 
ecJIM ~- <. r,;: 

J 

JtJUI F >1 p ! , r.tte 

(13) 

P0 - nexoTop~~ do~~mon ~urry~~t9 onp®.1te~!ro~K~ 
aaotynneH~! nenpo3peqaotT~o 

1) I BenquHa 1F ecto on®parop9 no31ouy E@paBeHcTBa (I3) 

onpe.n;e.»:@Hll ,ttJl'1 t!l"O tOdC:TBt:HHliX 3Ha'Q8ffltff e JltrJtC BPl,tt®fJ;s; qfO B CHCTSVe 
~-, ~ ":-;z t:,2 . .(l', 

( r.-.- 0 , 1, 1 .M J 1. e c e -1- , " . . . JllBHTnA Haepnm~ ~../ -: · ,: ..,.{ c-- =-·:::.=--· = ---- ~-· -- ) 
.t- ' / 11"'>2. ? . 

t-' O P,--- . . .o __.. 
r,:e M - rpena.iepHHil MOMeH'? KO~®CtBa ,f(B~X$BHI ti a Po . ,:, Tpex0 

uepmlltl hlmy.n&c OTHOCHT'8JUiiliOf'O )tBHJ:8HH1!0·' ~IF p!JIRTHBHC'l'KW HHBapHo 

8.H'fHO onpe,n;eJUleT napaueTp Cl'OJIK1H)lf:\l®Hi7!l-10 
.. 
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B 3aKJIID~em-te 3at!8:L:Inl, tJTO B xeopMti BOSMYIIteHld1 BCTpettaR)?CSI 

H3BeCTHbte rI>¥HKJ.tl-UI 1pacrrpoCTf1lH8HI1SI"' :r.oropbie H IlpltBO,IVIT K pa.CXO)tH-
9», , , 

, liOCTH-B o6JiaCTli 6oJI:&mMX \laCTOT O 8Tn cpyHitrtlH llOCTpoem,, 0 JIOMO.l,I} , 

IlJIOCKHX BOJIH, HCTIOJII,30DaHHbtX B KatJeCTBe HyJieBoro npz6~Hiit8llMSI. 

Mex,ny Telf rtpH 6OJil,I!Il'IX tJaCTOl'S.X llOJlSI B npucyTCTBHH tiacr11tt/'; •'u3..;; ',. 

3ci ,n;HqxppaKrtHOHHOro pacceHHlUI IIJIOCM.J! BOJIHa 6y,n;eT COBCelf nJrOXHM . 

npu6JI1t~envre1.t. Bueriro nnocKo.t:f BOJim.t cJie,n;yer 6pa.TL pasnoxemre no · 

cpyIIK[(MHlt, ytutTLIBatontUM pe3KOe ll3}!8Heune BOJIIIOnoro 11011.FI . rrpk 60JI:&m11x . 

OTHOCHT8 JI:&IIbIX vnrnyJI:r,cax Bsam.m.iteMCTByt0J.ttHX tzaCTlUt. 3TO rrpHBO,lT,HT . 

rt BO3HltKHOB8HlU) peJISITHBHCTKH 1IlIBapnaHTHbIX oc5pbIBaronmx tf,opU-q)t!.lt'rOpOBj .· 

O,ItHaKO, 3TH WOPM...qJa.KTOpN _BO3HrfKaJO'l He H3-3a OCJia6JieIUtSl asa,tn,10,U~~ ... ,' ·.· · 

CTBMS! npn ('.)OJII,WHX qacrorax, RaK 3TO npe,!tllOJiaraeTC.H B odSttlUiIX · . 
. ' ' : 

HeJIOiia.JI:&HhIX TeopHSIX, a HanpoTHB, M3-3a ero yc1v1eHHSI. CY]~viap!{O ,:,_, ... 

ipeHotreHOJIOrHtJeCRH 3TOT <pa:rtTOp YtJlYT!>IBaeT HHTeHCHBJtUe·aeynpyrie'hpoL· 
. ' 

uecc& JII06oro npOliCXOXJt01IHH' KOTOpl:le npOHCXO~S?T rrpu BbtCOidtX 3Hepr11srx:- ' 
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