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(; . .. • Ha 'dcn'o"Be 1fo~eJM" HYltJIOHa,: 'KaK oritutte;C~H .b)tli;b'1f~:ttH:ori' c;JJepbt 

C ,:·pe 3KI1:J,Ui . ·rpaHHite.1.or, npoanaJIM3HpODaHH 3Kcnepiuiu¥ai:&iILie' ;iairnlifi'1 

- ...a-.:, • ' '• ,-::' -! ',·'-', .i' ... ~·- :· •. t~.-,, ~ . ·.·.·~·;·•:•, 
o Jl -p M P""P pacceHHID! npvr 00.Jlf>~ :nreprMJIX 'CkJJiLiUe I "Erin B ·-\· 

.nadoparopuon cucre1.re a · 

ITOICa3aHO,' tJTO <m.re10m11ecn pe3yJII>Tt:I.TtI''iwr.mo oriiica.T:b ·c noj,foqirf 
ccIJepo! pa.ztnyca R ·co (I, 08 .:!:. ·o~07) :x ro-I3 cu, KOTOphitf:·He s·aBt1C~T1 

BM OT· TtHra B38.Ml{O,Itettcxnyx,i:mx- traCTlU(~ um "or' MX: 3Hepr~J'-., IlbitJltCJieJm 
-~ . .., ,_ ... '.'·' .. -~ ____ , ., .. _. -·: ' .· .. · .. ,. '. -~-· ,· ;~t ,) .~:-t·~ 

OTITMtJeCKMe. xapaR:TeptrnXHlm: _3T~i-1 "cq)epu. 0rieHei1u BKJI~hl B '·cetreHme· ·. 
• ~ ," - , '• j "'·· ' ---~ .~·.:--~~1 !' ;''-'.,\~ F.. 

·· 'yrrpyroro paccemmn · or :•1.uun.ron 11 )J;eTTcT.B.Hl'eJu,aoir ·qaciei1 a.1n1JIHTy,11.u '• 
. . ' 
.. ._ .: ,,'!' :.. ,, : 

paccemmno 
. ' • . . '• ':f;,.i.;::~:;;;,::.:c,~;; 

Mo'1tHO ctrnxar1>, ttTO ,n;,rsr GHeprid1 .rr -Me3oHoB. J:,37._Bg_1:3 .. 1!.,T;tJI.R.. 
• _: ~. ,l'· : . . .•• - -~~ - r ~_. . ., .. • .. , , :•,. ·:-.~-~::~ , \::\·/tf~,:. ·!;:;·::·:'..F;' .. '~-:~~-

:3He pr11t1 nporouoB Burue npnuepno 5 TI3B BKJW.,n; or ,11.encrmn:eJ11'HolC'_'•·,: 
~ • ~ 7 , ': .. : • i' !i : • • ;· • ::; • • ~. ·,· •,. " ., :. ,· J ; 

tJaCTH aMTIJIMTy,n;a P<:1-~cen:~~J!. Ma.JI It ana.n~ pac,ce~J!:~vll!. np~rd_gJI~-~~x\::;~!~:r 
.. • . • ·: . • ' : . ' . •,J,. . . -, • ' •·~ ... ,t.. ~- ·! . -· ... :. . 

sneprnnx uoxHo np0Bo,n;nr1>. na oot10Be odqet1 reopHM paccesmmr. 6es ..... 
. : ·'. '.~.-:r ;\ .~--~ . , .:·-, .· • •· ·' •. ;~-, .·· .":.,.j<:J;~·'.. ·••:-:. __ ·: .;}•'• -~'.>;_,.· .. ~::·,._ .. ,;, __ ·_, ~•:.~_:·:! 

yqeTa CTIHHOBLIX xapaKTepRCTUit B3amro,ttettcT~H!l, KaK :3Tq 6bIJIO ., 

c,1te11auo' B, pado-.rax · ['5~8] ~JIM ··ua ~cu one 
1

-1.~~~eJI~ trnc;Q. ·n~r~otlar;:. ·: 
. ·:./- ;c;( ,,i;·. ·[',;.4t~·-~--.. ~-~ . _ _}f; .t.i.: : •.,: ·-~ 

men ccpep1r~ - · · · · · 
, ..-·; ~ f .. , 

! _:;· 

Odcy~.rtaeTc.FI B03MO:~rnoe noBe,n;emre cetre1mtr JT .. - p k!i P".':P 

B3allM0.rtencTBHn c·po9TOM 3Heprnn CTanKHBaIOQHXCR qacnt~. 
f: ' . 

• 

IO 'B B e .rt e H' lf e :. 

·· J3 I949 ro,n;y if>epndax, Cep6e~ n TsnJiop l ~J HcnoJI1>;0;,B~JIM o~~-u- .. -
,;. ' 

qecI{:yro aHaJiormo npM a.HaJI113e pacce.Hm1sr n.rtpauir 
,,: " . ' ... 

neliTJt0H0B 60,JII>IIIQft,.1 
•-! ,. •. _ ·' • • . ·:- •,,• 

~rneprmt Q .ff,1.tepHoe nei~ecrno pa.ccuarp1rnaJI9c:o F.aK npc~01.rnnrot1aa M 
-~ ' • ..._ • ., ' • : : ·... " -,. :: :, : ' -1, - • - \, • ' ! '. - ~ • ' ' . 

riornomaron(an cpe,1.tao•· ITp11 npoxox,IT;emnr nenrpona trepes 3TY cpe.rty ero _ 

Bonnonot-r neKTop·~ paBiuu · I< o. · BH~ nirxt ,_ TI1i1111nuae~ 1:01~in11e1tcH~-e .. :· :_.:, 
3Ira~emrn · k~ f<

0
'.+ ~-,-+\ k.. · · -- -- . -- ,-- r,ne. . ·· .,~ · , · . · ~ 
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k - K03qxpurcneHT nor Jiome1uw cpe,1.tu,, a 

_k. -:-- us~~~neH,He ,1(8t1CTBHTeJIJ.,HOtl tm,:~'rtli BOJUIOBoro BeKTOpa Hel1Tp0= 

ne.. Tor.t(a no anaJio~HM c orrnrnorr n;xepnoP .:3~rvecTno M0xtH0 xapaKTe= 

pm1onau 1totmJ1e1tcam1 noKa.saT.~Jleu npeJ101.menu11 h ~ Ko-:'.. t~+ik 

Tntmst onTnttec"'KaR MO.t(eJI1, n.n;pa no.nytiM:Jm umpmcoe rrp:mreuenne npft · 

anamrne 3KCnepvIM0HTaJII,HHX )J;el.HHHX no paccennnn dHCTpli!X 'la.CTnI.t Ha 

,r;tre,x R ,t(aJia unoro ~eIIHHX pesyJII,TaTOBo 

<~opuaJIJt3U 0TITtr<teCK0ii up,n;emt SI)_Q)a 6LIJt l!CTIOJII,30BaH B ,n;a1I1>Heil-
' ~ • 1 •• 

l!leu npH anan~3e pacoemnu1 Jr -Me3oHoB n npotoHoB na. npo,:onax 

npn nneprMnX_ IIO_pst,n;Ka I 63D H _Bli!ID8 r2·.-4] .. TaKOe pa~CUOTr,eHne MOlt= 

HO Ha3B8.TIJ OTITHlleCit011 uo.n:eJJ!>Rl HYKJIOHa •. TaK, anamt3 ]T - p 

paccesiHHSI npn I, 37 133B [3];; no~a~1JP~e1, tJ'f Q ~~en~ p1umuT~~1,m:1e 
~ . . ~· 

,1ta1rnble · 1!ory-r 6HT1> omwaHLI uo,t(eJI1,FJ nyKJIOHa B l31!,D;E3 ·o.itHopo.n;uon c<!>epu 

pa,1t11ycn R =(r, IB.tO, I) .ro-I3 ci;i~ xapa1t'l!ep1n~y~Moii 

k =0,67 x· 1013 cu-1 n K, ·= o, T .. e •. '·crpepa qHcto norJiomruo~an. 

, AHaJiornttHO <SLIJIH npoaHaJIH3:llpOBaim .n:ammf':l no P-=-P ~ccesnum ,ItJUI 

3Heprnn o,a E3n,''r,5 Ea~ H 2,75 B3Bl2J. J\ilT~ptt :n:qp pa.6oTu 

paccue:rpnna11n · npoToH Kalt o.n;110po,n;uyro '4t1cTo norJ1:or.taro14Y1J ccI>ePY 

(k, = 0) c pa,1tuycou :R , H~ ~?,BMC.HtnUM OT 3:neprmt, r1 cqMTaJin 

aeKorepeHTHOe paccesrnHe HeSHattwreJibHUM11 TIPI1 y~~ftJI~pl~ npe,nrtOJIO= 

1temtax_ 3Ta--ccpepa xapai:repusyeTcn R = 01 93.,Io~IJcu ·n 

l ~ IO I3 -I I I3 -I 7 I I3 -I { = 4,.., x . CM , 3, 7 x O -- CM :n 2, x O CM npH 

3HeprHRX npOTOHOB 0,8 E3B, I,5 Ea~ H 2,75 133B COOTB8TCTBBHHOo 

li3 3THX pe3y1IbTaTOB aHaJIH30B CJie,t(yer, 'ITO npOTOH 6onee •npospa

tteH" ,ItJUI Jf -uesoHa, t.IeM ,I(Jrn npoToHa, a 06.nac?L Jr - p -BsaHl!O,ItetiQ 

CTBHSI ·doJI1>me', tteM o6~a'CTI> . p-p·- B3am.ro.t(et1cTBU1lo 

·· B- nocne.n;Hee Bpe1rn noSIBHJinc:o .t(aHHhle no ynpyrouy p-p pacce.amm 

Jpi~' 2;~1{133:B; 4,40 E3B M 6,I5 E~B [4J' KOTOpbie auaJIU3vtpoBaJI~Cl> 'C 

TOttittf 3pe1i0:si' :a·ec1,ua npOCTIDC OTITl!tI8CKUX :uo,n;eJI:&fibtX TIJ.)8,I(Cl'aB11e1rnn 

----------- -•--• -••-•-A ,.. .,., ... ~ ,mm.?t .. lUU TTtl ~'HP.'l'TIFl.lff;f A ITntr orrneJieJieHIIOJ! 
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lltr6o,pe napaMe!pOD Tarwro ~CR 0Ita.3fl.J!OC.b B03l.IO:'tCII1'JlJ rioirytnr'!lt 

COl°.tla.Cne C. OmITOMo 

Hru.m: 6wre. npe~npwrmTe. nonHTita npoanaJin:'3ftpoBa!L nee m.re:rJrt11e-

es 3RCTTe ptn!e?Itam,nue )(8.ltH~e fW p-p U · J( - p pncce~!Tlrll ?3~ , ::< 
• t • , '··, '., ,~, '., ,' -~ 

b3l=Hon ocSmcTn ~ue prim mt ue.se orr1•n'i1ecKot1 1ito,neJri! nyit.aoue:~ · 

AMmrs npone.1ten :a npe,1trroJioze1:nm, . ttTo 

a) o<lJiaCTI, n3aauo.1te!1cTBPut onpe,neJinCTcn .orrrrrtrncr..:n O,.llttopo~HOf! 
. : ~ . ' , -' 

cipepon c · pe3xnuu rplmnre .. un, 
< ..... ·, 

Ci) ueKorepenrnm.r yrrpyrm,r pa .. cceRmm:u 1..ro;::uo npeuedpettt>~ . . .-

n cnexe npone,n;em10ro arrann:sa paccuoTpenu HeKoxopue: uouentu 
' ;- - ·. ' .., ,,... . . ,.., 

M:cno.n:&3onamrn o6r;iero cpop1.m .. 1n13w1 ,pnccennHn B paccMnTpnnae~.1on. 3a..., 
' [5~]·· .. ··· .. ' 

J.tatte, aHaJiorvrturo T01,ry, r..:a?t 3T0 6uno C.I(CJ!ano panee . .. .., ,'.· .,. 
➔ • , ... ,..., ~. ,, 

1_.rrpn am,imse. 

Cono1cyrrnocr:r, .nammx o cetzeHunx pacce.mrnR rrpu .6oJIEII!1!X 3nep

ru.rrx, BKJIIOl!aIOI:taH BeJUitJUHI:I rrarJIHLIX ·ce qemd1 ( ot ) , ce tJe,m1tt._ yrtp_y~ 

roro ( G'e, ) vr neyrrpyroro ( C51, ) paccesmnn np11 p-p M .· JT,, -; p,,, 

Bsam.ro,n;ei1crm1Rx, rrpirne.neHa B Ta6.imne Io Bo BTopott, K0JI0IIKe _. 

rrp1rne.neHLI 3Hatze1rnsr .nmrnu BOJIIUJ ua;rera10rriei1 tzacT11uu ( ~ . ) B enc .... 

Te1re ~euxpa Mace rrpu cootBeTCTByrontetl ::ineprmt CE ) n JiadopaTQP• 
> • • • • ,~ ' ' ' •.,' i 

Hoii cncxeMe Koop,nmrar o 3uatremtsr . 61, .r.tim [ P =~,40 Eo~ M ; .:' :: 

[p= 6,I5 BOB He RBJI.fIIOTC.fI 3ICCITep.t-UteHTaJII,HO U3MepeHHiillJM,:a .,··s, 
· . [81 ., ,, 

IIOJiytieIILt Ha OCHOBe COOC>paxeuun, I1:3JIOXeHHii!X B, pa69Te. . . ,, ., 3TM 

BeJ!I'.IlIIUihl KaityTCSI BIIOJIHe pa3ym1m.m, TeM 60.Jiee v!3Be crno, ·.tITO ~\ .. 

Me,n;JieHIIO uenneTCR C snepruetL, 06 OTOM MOiitHO cy,n;11T1> ,,rr9 pe3yJII>T~ Tall 
. ·' V , '. , ,,i,, ' 

onemm -cpe,nnen neJI11:t1HHbI cetJemur ;ueynpyroro Bsam.ro,1teilcTB1u1 .a 

HyKJIOH-1tYK.7IOIUII:IX coy,n;apeHHRX npM aHepr1rn:x 50 n3B [r21. , 
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( CfL • (2I .t 4) _u6 )o ~poue toro 9 K33Y: 1:'1i{rl3fiIBaeT pactiets pesyJI:o ... 

. T&fll aHaU38. B8C1>ua· ciia<So 3a.Bl1CJ'.If Ot' ii1::.~.~JeH-BfiM1I er!. B nmpOKOM 

mrtepBaJie 3Hattemin, Toe o Budop Bemt'l.lliHiit cettennn ueynpyroro Bsan= 

J.tO,teticTBl-HI He SIBJUieTCSI KPHTJlfltJHLIM O 

Itpoue. 3Haqemd:r xalllK~epFCCTtrK p,;;;,p u Jr- p paccennr.tR, nprrne,n;en

HW: B Ta6nm.~e I, l3 nameM pacrropsnienmt nuenTcSI .ztmp<jJepeuunaJI:&Bhle 

ce-qe_mur ynpyroro paccent11ur 1r -MesotroB H npoToHon Ha npoTouax. 

Jt1U! YKa?aHHiiIX B TadJI1tI1e- 3neprH!L, 3TU CBe,nemu1 CJiyxaT O,ItHHM H3 

1tp1n:-epHeB npanBJibHOCTH c.nemurnoro Bot6opa napaueTpoB cucTe1.111 0 omic:> 

Cb!Ba.tontetl. pacce.fIHHe o. 

KaK H3B8CTH0i ecim npene6peq1, HeKorepenrHuu ynpyrnM pacce.R= 

UM8M_., H CtutTaTl, ynpyroe paccemrn:e 'IMCTO .nmi>cJ)paKI{ltOIIHhIM'. (C\:? ~ Gd )_, 

TO cettemtst paccesn11n cJie.D;Y!JntMM odpasoM onpe.J{eJurIOTcn t1epes rrapa,=, 

uerpra OllTHtICCKOJ! l.lO,tte,m,, ecJIH HYKJIOII npe.I(CTaBJI.flSTCSI ccpepoi1 

pa,ttHyCa r? [ 1] : 

nomtoe · eeqeune Heynpyroro paccenmur 

5. :=. JT R 2 { 1 ~ 1 - ( I + 2 KR) ~x p ( - Z k R) 1 
l • 2kaRt! J > (I) 

no,moe cettemte ynpyroro paccesumsr 
2{ 1-(f+2kR)B-;lKR 

6d = JTR 1 +-u-••2k2 R2 . (2) 

_ --q k - Ki +e 2K,R(qk + K, ) ➔-~,k ~m, KMR-e [(,;k-*, )+KR(;;k +K.) w6211
1 
R ( j 2 "· 2) -KR[· ?. I 2 P.2 ] 0. -KR I e l I e V (~~ I. 1 

. . . (~ k2 + f<t~ )2 R 2 . > 

_..cM>IPIHitJJ&JDHOe ceqenwe ynpyroro paccesrHHR 

~: =ll<~>J2,-,, 
()) 

rxe aunJIHTy.n;a ··paccesnrn:sr;, onpe,1teJIS1eTcst BblpaReHHe1t: 

• R . 
' .. 9 J (-K + ZLK,)11 ... 

~ (-J) = L Ko [ f- e · : )0 (~
0
J 1,nv)y d_p) 

0 . (4) 

u~ 



n xotopo1.r -J = yros r.e.ccesumn 6 =~1? 2 --_p 2' H 

Jo ( K0 p :)in .J) - !pynlt!tH! Jieccena nyJieBoro nopst.n:tta.e· JtJIH 

cettemrn ynpyroro ,:n;n<!>ql:rnttr.uioHnoro paccesana noJlyttaeTcR .1t01Joa~110 

rp0M03,T(Itasr cpop1.ry.na (2,e H3B€CTH09 o,:naKOt llTO npn nenpospattHCCtM 

:~, ~ o, 9 ' tITO eooi&e1'0TBY8T k R ~ . 2,3 H t ! ~ 1 ' BU~xem,e 
,:n;Jm ce'tlemrn .n:~(IJcppan:tt101moro :tnccea1ttJI MOlteT 6ar1, npHBe)leHo }'; 60° 

nee npOCTOMY BH.1lY~ [9] . 

(5) 

(6) 

'ClTO ,Itaer pesyJI:&Ta T, KO'?Opuit OfJUtttaeTCI! He 6<>Jree, _tteM He. I% ,o'f 

noJiyqaromerocsr n3'nupaxeHMR (2)o rrocKOJILKY aKcnepHMeHTa.JILBue 
. . ,, ' 

,:n;aHHJ.18 Y.ItOBJI8TBOpSIIOT YKa3aHHID.{ TpedoBamisn!, TO HCilOJll>30B8.HPIG 
\ . 

Bhlpaxemur (5) nnoJIHe onpan.ItaHo,. IlpnBe,tteuaue !~~1.teHHII cnpane.n;0 

JtI1BbI np:tI TaKMX sneprt1nx, xor.n:a B cncTeue uen:rpa uacc coy.1;t~Pt10° • 

mvrxcn t1acTHU BblnOJtHSieTCSI ycJIOBHe A ~ < R • 

3e [Ia:pa1,teTpM OilTI1'.qecKOt1 MOl(8JIH HX_!CJIOHa ~1IR, OIIHC~lIMSI 
~ 

.Ea.cceRH~SI npu 60~:&mnx, aHe,Prn.nx · 

Ito .naHHb!M, npr,me.n;e1mm.r B Ta61mqe I, ucnoJI1iaysr 0coorHomemu1 
.. . 

(I) H (5), 6!:JJIK no.nytiem,r Ha.6opbt napa.:MeTJ)OB OIITHtI8CKOn Mq,n;eJIH 

uyuosa, C ~OUOIItl>tl 1t0·Topux UOlltHO ()J,IJIQ 6LI om1caT:E> 1'I3B8CT~J,Ie . 

pesyamtu ns1,tepeHHU cetieHni1 Bsam.m,n;encTBHSI JT -:uesonoB H npproC? 

ao» c npoxona:u:a rtpH _doJl})l!!HX oueprMSI¢ ITpn sa,n;aHHoit snepr1rn HaJI_era10-

1~ero npoToHA umt JT "'.'uesona na6op napaueTpoB. orrpe,n;eJISIJic.rr KaK 



., 
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~ cpe.xt1rnx 3Ha.l4itmn cattemdlg 'i'laK gi 11.lllt'. ':e,p~ 1nrn.,c @~t1e1-rntt 9 n c@cot= 

E@tiinmH J!· ;C>.~HOC?Nl · I1X O:rtpt-~mi~.;-:1 •! @_lmi~~! 3!{(gl1e p1ur~i1'fal!~nJU 

~BHWt-o : 

,." , :. ,._. . •; :Jcxo~uoi1 BeJna~Hotr_ )l1m mt~pa ·mtpai.r~Tpon 6pa.Jic1r pa~e e)cpepu 

\ · B~@,n;®UcTBMst o Cootnoie1me IX®lQ'.tY, Oitremun.m ynpyroro .M neynpyroro 

' ps,IBC®SIHI-T.fl "(~ <. 6l) TI03BOM.110 epas1 01."pamttn-tTl> oamay I1lltep:aa.Ji . . ' 

paCCl!a'lpMBae1u,zx pa.n;1zyCOB~. 3Ha tteIU!mffl t ue CKO JU,ItO 60JII>!lffilvffl 0 trei.t 

~c ~nn ~qepnon 00 c~epuG MHimuantmte sHaqeH~~ R onpe,n;en~.nma~ 

m~ OOBRCMMocr11 Henpoapatmocr11 {5",1_ o; KR M or G'd ( Kl f<, = 0 ) 
Jr ,R;·~ · JT R 2. 

-~•· r?p$e,n;eHU B Ta6JI:c,n~e Ilo 

]aHHUx TO~oKO o noJIHHX ceqeRMBX ynpyroro R Heynpyroro pe.eees= 

Imn ette He,1{ocTaToq:no ,n;1rn: Bt16opa Toro HJIH mtoro na6o:pa napaue1pa1B 

onTMttecKoti Mo,n;eJIIto ]JUI 3Toro 1teo6xo.niuu .1tono.nHMTeJihH1,re rnecmepw= 
M~IITaJit,1Ii1e ,.ttaHHHe, nanpnuep, pesyJIJJm·.n1 Hsuepemin ,n;m1xpepem.f.1{aJ?i= 

,, " , 

HiitX cette1mn ynpyroro paccenm1n 0 BiiittHCJisrn ~Ju1 ItSJR:,noro Ha.6opa 

Tpoe·~ ·31r·a~em1n R. ~< u ·. f< · no rI1opuyJiau ('.3) 11 (4) .I(!llqxpepemu10.Jii= 
. ,'.~ . .: . .,;;;,: ..... ,"_·,..'' .. · ·) ,.' :-. C .I.· . 

HHe ceT.IeH1-a1 ynpyroro paccesmnn, MOJIHO pemHTh Borrpoc o npe)J;nOlfTH= 

· ;~~~~o,cT~, Toro' HJIH ~~noro Ha6opa nyie1.t cpaBnem1s1 Bb1tn1cnea1u1x yrrw= 
• '. • ' • -..· ' • '__ ~ • ~ : L-- 1 :t i,; :' . . . ' 

' ' n@x pa.crrpe)(e neRnit ynpyroro pacce1uu1111 c a:reone pm.,eHTaJIMto MsMepemnn.m o 
' . . . 

qucJiemrne HHTerpHpOBa1112e npOBO,T.tl!JIOCh rro cpop1lyJie CHMilCOIH9. C TOtI= 

HO CTI>IO-" ,...., I% ]t]IIJ. MaJILIX yr JIOB H HeCKOJiLKHX nporceHl'OB )1,JIR 60JII>IDRX . 
yril6f1.B pa.cce.rrmUio B nportecce nj;ioBe,tteUv.tSI. 3THX BbilIHCJLelU111 Bb!SIC!IH,.., 

JIOCh,, tJfO I13MeHeHIHI . · ()l>. HS.. 20% npn I10CT0$IHH!ilX f? It ()d npMBO= 

,1vri :rt nsueae rnun.r B Be JIHt!vmax _g£ . ,. yKJia.,nninarot1MMl!.csr B npe.n;e .... 

JiaX TOlllHOOTK ·. tn'ICJ.re1:h10ro. I,mxer%it;oBalmSI~ ·'·TaKJU.! odpa30M;i B~6op 

3tra1ieHnw ol: . He· HBMeten · RPHTMttllbYM nrm 3'?MX Btl~CJI9!Irlf!Xo 

rtpit cpn~wHponaiti1CY :nre.tlttHMH pa~yca ccpepu k:3aHiu:,.n;~ncrnun · 

f< Bt?tti'ICJUiJIMCf» yrJIOBU8 pacnpe,neJitHUUl ynpyroro pa.'eceaHMII )'.(JIH . 

xpathim: 3H~~reaun '. '. 6d e Ta100:r odpa30J,! oupe,1teJisrJiac1 o6JiaCTl> 

B03UC!mHX yrnoBLIX paCilp6.I(GJ'Iemtll .n;J'tir rtl)Ol,18,iey'?OttIIliIX 3Batiemdi ~ 



B COtO'lBetcr:mm C TOtHIOCTbID GKcnep11:ueH".fanMmx )U.Ull!LIX 00 3TOH 

· .3CJmlllrme o H:m,:ce np~no,:ru1Tc.n pe3yJILmte np0Be.zten1mx BHt!lrnJtem1!{ 11 

t~nne mm l~X C OTTHTIUiIMI! ',namnin.m ~ 

,JTmr I j) 5 n 2, 75 EBB 31tcrrepmteir.ran1>mw pesy111>te.Thl nonyt1euu e . 
nouomI>10 .uw!xI1y3nounon . no,uopo,1tnon :r,cauepu [3] G · 3TH 31tat1emrn ... m.1e!)'1' .. ·· 

nJIOXy!) CTaTUCTHtiecr<:ylO TO•IIlOCT:b · H, ~. en.tty 3~oro OKcnepm.renTaJlLlIUe 

YTJIOBHe pacrrpe,n;eJiemrn B 0,UHttaKOBOit CTene1m y,nOBJieTBOpnTeJIJ,HO 

om1c1matlTC.fl 0TITHtte~K0i1 uo,n;e.n:&D HYJtJI0IIa C 11ap&1aTpal~9 U3Me,nm,-. 

l~lUrn'.CH B l!I!1'.1)0Itt1X npe,1teJiaX (m.r .. pl!Caia li d)o 

O)~Haita, namP-nrn ctreTtm:rwn·h!x J@!IHh!X IL•] · ]I,JII( Ep =2,24 BoB ·· : 

TI03BOJrneT onpe,n;eJUYTL npe,n;eJibI B031.10XHLIX 3Ha•1e1mn paJJ;Hyca C<!JeIU,I 

,n;;m GTOP 061racTn 21reprui'L, OKas1rnaeTc.a, 't!TO o,uJiopo;tuM ttJlet8 
MOJ?:8T IUiteT:O HaIWIUm.Jil>HHTT pa.I(Hy6 i,I5 X I0-IJCM 9 'IaK~ j")te' 

r? =I;20 X ro-I3cu npHB0,1U'.t:T It .f!BHOMY necornacmo C pesyJI1>m.til:il'I:' 
3KCTI~pnueHTa (CM~ 1mc e2a) G Cne.I(ye'i OTMeTiiTD, llTO ',Il;JISf R ~ r.I5 'xro-I3c11 

onnttrncKan Mo,nem, ny1orona ,nae! c'ornacue c 31wnepm,ienTou ·.7mm1> JI.JU!· 

yr .1IOB u ue do nee 30° o r:1mm1.1am,HHtt pa,nnyc ,nJtri E p =2, 24 nan He ·· 

rrpoTnBopetmT 3Hatremno Oj 93 x ro=13cn, 11puBo,n1rn01.ry anTopatm 

pa60TLI [ 2],n:;m 3Heprun I,5 l! 2,75 b8Be Tip11 3TOM '-UIC,TO riorJiou.iarorrtal· 

Cq)e:pa (T{I = ·o) lWiCST uueTI, TOJibI<:0 pa,nHyc R . uefrhruun, tteu ·I, 0 xro-13 CM. ,J 

OJie}f.yet o•n:reTfiTt:, t!TO coo6pa~eitn.fl, npi,rne,n;eHHtIS P~pMTa [IJ} 

no nono.n;y npmJem"11wcn'I orrTnttecKon M0,JJ;eJm uyKJioHa Jt.7Ul p-p coy,n;ape-
,. 

mrr. np11 Fir, ,;-;· I E2B B reaion =TO cTeneu:n cnpaBe).l;mtna H npM pacc1-,1:a-

6).,,..?-I m.cCE!ff.!:Uire., p~f!. 41:t, .. it .. 6 :,.;t::L }?.if B . 

31wnep111i1enTam,niire 'Aa1nme ,n:mi· Ep = 494 BoB [4] npH -u i.. 30° 

noBJieTBOplIT0'JI:blIO om1c1rnaJO'?CH O))Jtol)O~HOtl c1~pot( C pe.,n;nyc01,r 

OT 0,95 x ro:13 CH ,no I,I5 x ro-13cu~. 1:~Ko '3no.tiemrn: 



r; = 0 992 X !Oc:,!)/1cu Ji ~1 ~ Iil2 X IO 0 !:) "CM npMBOJtnT It JIBHOMY 

HGC0!'.112.CHlO C 3Kcnepmuegt8.Jr~B!,!MM pe~yl~'i'ftt,Tru,U;l (CMoP~Co2 6
1 

M '.3a) 0 

qr;rnro rrornouta.ro1.1taa: crpepa Moxcer m.~t" pa.n;11yc R He 6oJiee 9 , 

' I3 qeu I1IO X I0° CMo 

Hrn.!epemrne yr.noBoe pacnpeiteJ!eHI1e yrrpyroro paccenmur npn 

Ep = 6, I5 n3B Y.ItOBJ'IeTBOPH?eJII>HO om:tcI:iI:aaetcn O)tHOpO)tHOil ccpepofi 

c pa.n11ycou R OT !gO x ro=I3 CM .lt0 I,I5 x ro=I:3CMo Hecormcne 

c 3KCttept1MeHTe.tm ,ItJISI ~? = Oj95 x ro-I3ct{ H )t1IR f( =I,20xro=I'.3CM 
• 

BM,ttHO Ha pMCa3 d H 2 Bo ilpHtteu, npM BCeX B03MOXHLIX 3HatteHH!IX 

pa,1t~yca crpepa MOjjteT CJui'1, ttucro rmr.noma10men npH 3Ton aueprn,r o 

B) J1 = P, paccesm~e rIJ?!!, ~rr = I~3~ E3J! 

l1Me10m11ecn 3KCrrepmleHTaJr:bHI:Ie ,ItaHII1Ie TIO pacceJIHIUO Jf =Me30HOB 

Ira rrpoTOHax [~J y.n;OB1I0TBOpUT8JI.&HO corJiaCyIOTCa C rrpe.n;cTaBJlf.UUllel,i. 

HYKJIOIIa o,n;Hopo.n;uon cqJepoti, pa,n;lfYC K0T0p0iit M3M0HSieTCR B npoKOU 

HHTepBa.Jie O HarrOMHI1U, tJTO 8TH ,ItaHHble TIOJIJttemi C TIOlfOllf&D )Uicpcpy3HOH-=-

son KaMepLI IlI m.teIOT He,UOC1'aTotmy10 CTaTvICTHtrecKyro TO'l.JHOCfI,o BCelJt= 

CTBH& ~Toro orpam1-qenne _06Jiacr11 3Uattemd1 R rrpoBo,n;HJIOC!t c ncQ 

IlOJII>SOBamreM JtHCIIepCUOHHliIX COOTHOI!reirni1 il It0Top11e YKa.3blBatOT, tJTO 

BIUa.n; OT .n;ettcTBt1TeJI»Hot1 tmcTit aMnJUITy,n;bl paccesmur B cetteHne ynpy= 

roro :tBCcesnnur no~ o0 npw E_n=I,37 EsB cocTaBJIReT n~p;,-~r.e 7%(101 
B np1n1eaemm It OTITHtteCKOM MO,n;eJrn O)l;HOpo.n;uon C(pepLI 3TO 03HatiaeT t> 

\ffO pa,n;Hyc ccpepLI R 1.m?Cer 11ueT1:, 3uaqemur oT I, OI x ro-I3 c1.t ;to · 

I,,25 x 'ro-I3cMo 

4 0 0 rrpm.remnIOCTIJ OrITlitI8CKOti uo.n;eirn lIJ'R:JZOHa .C I{r=O 

Panee .rcenaJIMc1, rronhlTKH a1tamrnupo_BaT1> paccesrnne B B~B-H0i1 

o6JiacTH aHeprnn c rro3nu;nJi odmeii Teopmr pacceHHHR [ 5=8] c 3TH 

pa6oru ocHOBhlBaJiucI> Ha npe,n;noJioj!Cemrn:x o TOM, tiTo 1.nurn:aa tre.Cl'l':> 



(7) 

11noro\60Jil!me .n;ei1crnnTeni,non, ttTo pacnuarpn:aaeuue xapai:repncx1t10t 

p:,,ccesrnna: He 2aBMcsrr o~ cn«HOB Bsa1nrn.n;ett.cTByt0~Hx tt'a~TiI:it, a 

s<Mien "nepe:.mp11:.n;KH" B Jr:. p paccemnm ua.no B rpopMyJie (7) 

he - op6n:ra.n:&HNt1 MOUIHT, fe ( co~ it) - Il0JUIH0J.!li Jiemn.n;pa, 

~e =exp { 2. i 'le J , r.1te Le - q,a3a paccenmta. 

ITpoctoTa COOTHOl!Iemdl ~. nc.rytre.eimx npn 3THX npe.z,;noJI0X8HHIIX H 
~ ~, t-'j eM.U $1 

YJ!0(}CTB0 re nx n0M0Jll!,10 atm.JIH3a pacceSIHI!Jl npH d0JI!,llIHX 3Heprn11~ . . 

:w1cxa.Bn.110 nae oc5paTHTE>CB K Bonpocy o rpaHH!laX npm.remu.wcTH no.no-· 

lleHliII' .?fe~U(liX B MX OCHO:Be' tITO u pacCM0tpeuo B 3TOM pas.n;eJie 0 

ITapaMeTpLI 0TTTHtI8CK0i! :uo~emt, It0T0pasr ·Tam1te He YtmTUBaer 

aaBUCI1l,toCTM paccr.raTpBae1.mx xapaitTepHCTHK paccesrnusr OT CTIMHOB 

CJie,ItyIOttUM oc5pa30?J CB.R3aIILr C <pa.soil pacce.FIHHSI [I] : 

3.n;ec:o i ~e )(JIUHa nyTH rra.n;arontefi ttac~m:~u c opdHTaJI1>nw,1 

MMITYJII,COM ~e B HYltJIOHHOM Bel!t8 CTBe 0 

(8) 

PaccMaTprrnae1.mrr uamr cnytran, Kor.n;a Kr paBH0 nyJiro, 03H.aqaeT, 

trTo rJe3a pacce.nmrn "1,g ,1tOJixtIIa 6@TI> qncTo umn.wtf, a BeJitflntHa . ~e 

paBHaR e,- K~e , .r(0JI:1ma C>bITI> .n;eftCTBtt'l'eJitiIIOil 11 noJIO~HT8JII,HOn . 
C, 

)J;JISI JIIO(JHX cpopM pacnpe.n;eJieHI!.H HYKJIOIIUOro BenteCTDae To-ecTI>, CJiyttan 

Kr· 0 B OfiTlllI8CKOtf uo,rceJIM :11yKJIOHa SltBUBaJ!eHTen rrpe.n;no~0j!etmm.r, 

c,1.te.iffl..HHHM B yr<:a3aHHOM Bume pacc1,roTpe1nm . pa.ccesmun c no:ntl(Hll o6ntel1 
. .. . 

Teopm1 paccemuur. ITp11 paccuorpemnt npe)tellOB rrpirn:enMDOcTn cJiytJas 

I{r=O c,1.te;raeu 0,I(H0 npoc'l'efimee · .n;onyttemie" Tax rcaK M3 ·arccriepnueu0 

TaJI1>nux ,1ta1rnux Bt1.n;Ho, t.1'.l:'o .nncixJiepen1nraJIJ'i1toe "CetteHne ynpyroro · 

nsam.ro,1tei1cTBMR j_§__ SIBJinero.n: rrJiam1ot1, uoH0T0HH0 cTpeMsmterrcn K 
dW 

HyJtro rI)YHKrttrn~, TO uon:uo npe.n;noJimK:IiT1>, ttTo ecJill dcr paBiwejf(l1)/2 



J.V Q 

){JUI Kaitoro-midy,l{:& yr Jia 'Vo paBHO nyJmf) TO m )J;lW B cex v· ~ Vo 
dcr . 
duJ pa.BHO IIYJIIOG 

Tor.1ta. f (1") dy,1:teT a2iwnocrorrimon rtOJIOIDITeJn,Hoti q1ymt~r,rni1 

u ~e. npocro BLipalCaetcn ttep.e~ M3Mepeu:aoe ,n;mIJC!1epeHnmaJI1>Hoe ceqe .... 
. ' .. (;)' . ' 

HMe ynpyroro paccennmt: 1r .. . . 

Pe·= 1 -'-LP .. cV>{f 1in V' d 1' (g) 

Haun 611JI0 BbitIMcJieso ~o no' <popuyne (8) ,n;1m ncex 06cyIC,n;ae1uux 

a 11e pr Ml! 1ma111.10 )le 11 c rBmi c. 11 en O.III>SOBe. HH e u aaaJI!I rH'I e cKo r o Bll,lla ~ 6 _; 

113 [8] • ITputmMaJioc:r,, 11:0 y:c:.1102oe pacnpe.1.te.nenne mrnecurn c c, 

!O'IIIOCTl,}'.) .:!:, IS% )tJIH BOIX yrnoB., Pesyn:&Ta:ru BHtfHCJieHUVi np1rne,n;euu 

B l'aCSmnte lli e 

Ta:rtm,t 06pa30:u, rtpoBe.n;emroe pacc1-.w:rpe mre p ..... p pacce.rrHnn, He 

1tonxpex.usn:pyrorr1ee BH.n; o6mcTn Bsam,w,n;encxnnn, rrpr,rno;rttT R oTpn~a.,,, 
' ... ' ' , , 

TeJI1>mru 3HatJerrnnM f O npn .:;Hepr1rnx, 1.reH'.bl!IHX nprrnepHo 5 Er:iBe 

3To osHatraeT, tITo uc:xo,n;uue rzoJioJICe1mst 3Toro pacm.rorpemut 

uecnp.:i.ne,n;mrnH r1 cpa3a pacceJimrn He .rrBJIJieTca trncTo r.mm.ron npM 

3HeprIIJIX J.{0H!>I110 5 EGB, Tee e · OTTT!P!eCitaJI M0,n;eJI:b HYKJlOHa C Itr =0 

HertpJt1.rem-rMa, ·· e CJII1 nepHo name ,n;ony1~emrn o 

,. JJ,JIR GHe pr1rn ;E p = ~ ,4 B3B npm.1eHemrn BTux npe,1tr10Jioj!em1n 

Bep0RTH0 1?03M0ilCH0 ,Il;JIR l,U!Hl1].!aJI:bH1IX 3!Ia qe1rn:i1 0 d " I1JII1, rrepexo,n;n 

Ha .H3bIK Mo,n;enu. o,n;Hopo,nHoi1 ccpepuj - tnrnTo nornoriaromaJI cciiepa ,n;oJljffla 

!1MeT:& R ;>✓ I,O x,ro-I3c:ue ]JIR Ep ::6,I5 EBB 113. rrpv1Be,n;emrnro 

BLime paccMoTr,eHnn cJie,n;yer Hecrrpane,n;mrnocT'.b npe,nnOJIOj!eHr1t1 o 

Kr ~. 0 H ,He3aBI-ICIU.!OCT!1 xapaitTepucTHIC paccesnmsr OT CITUHOB ,Il;JIFI 

c,rytre.n ,1.raKcm.ram:,no B03lro~noro crd • TarmM o6pa3ou, B ,1,10,n;e;ru 
~ ' . ( '"' 

tmcrfrrorJiontaron~etl ccpepl:I 3artpenteHhI ,pa,n;;IYCH USH:&1!1!10, tieM I, 0 X Io-IJ Cl.!e 

Auanorntmoe paccuorpemrn JT-_ p pacce.rnmn npn EJT=I ,37 E~B 



.n;aer ~ = 09 I5 + 0,08o 3To osnaqaer 9 'ITO npe.11:nono~emte 06 
I{) =::,..., · ' · ' 

OTCYTCTDIH1 IT0T(.mn~aJil:>Horo paccestHM (r{r:O) iJµI JT -1ie30H013 

rrpn 8TMX rnreprPI.rrx ue npoTHBopetinT 3R:cne,pnue11:rrur~H:r:.m ,ltallHl!J,ro 

ITpvt ,'0neprnnx Ep=I ,5 ¾ 2, 75 EnB cpaBH8Hlle Te0Pf3Tl-!tieCKMX 

ButmcJieHui1 ,nJIJI uo.nem1 turcTo norJiomaromen crpepu c 3xcneprt:uenta.1IL= 

um.m yrJt0BI-11.m pacnpe,n;eJieHum✓ru ue ,n;aeT o.cnoBamur JJ:JUI sax1mt1emur 

O ee Herrpm,reIUIMOCTI1 DBH,T(y~ He,n;o C?aTOtIHOi1 TOttilOCTff' 3Itcrrepm.ren ... 

TaJI:&fIFIX ,ue.HHotX o O.IJJiaKo, 3 To ppanrremre TaitXte noKa:nmaeT, qro Het . 
a • ..; _, ~ ~ • 

OCHO:eamrn YTBepi!,n;aT:b, tITO o6JiaCTb B3am,m,u.ei1CTB~S! JI -Me~oHa 

v! npoToHa 6oiu,rue. odJiaCTM B3aHM0;tetlcTBIUI rrp0T0H=ITP0T0Ho 

ABTOpa.:un pac5OT1! [4] vI3 3KCrrepm,reHTaJII,HllX· .n;aHHUX nOKtJ.3!3-Ra, 

Bec1>ua 1303M01.CITaJI He3aBtrCin10CTlt 911 qJOpM=fP8,K1'0P,~ • OT. 3Heprnn npJt 

2,24, 4,4 n 6,I5 E3B )T,JI.fI 0TITI1tteCK0I1 uo,n;eim,. B3HT0ti l3 C&IOM ·: 

o6nteM Bn;re o IIpM rrepexo,n;E; K 1to1mpeTHoit rIJopue orrTMtzeCKon · uo,n;e..m 
.. 

HYKJIOHa = 0)tH0po,n;non c<I>epe He3aBMCID,WC?:& •rfJOPM-cyaK:ropa • OT· 

:iHeprMI1 I1O3DOJI.1IeT rOBOPI1T:& 0 IlOCTO!UICTBe UJIM CJia6oM H3lleJieIInH 

pa,rr,uyca o,n;uopo,1tuorr crpep11,, KaK uau6oJiee -Bepo.rrTHOM cJiyttae e BBUY ·-
. I3 -

3Toro BB6op R =0,93 x ro= cu ;.r.1m anepruti Ep ==I ,s ~ 2,75 Ban 

CTaHOBUTCSI uaJIO nepo.rrTIIHM, TaK Ire:K y'i!.e tiepe3 3,5 E3B IYpM 

. Ep = 6, IS &in MMHmJaJII,Hbitt pa.J.(MYC, orm:c1ma1011tt1ti 3Itcnepma,HTMLHJ'le 

,n;aHHLie 9 CTaIIODUTCJl paBHh!M I, 0 X IO""I3cu 0 

Eo.Tiee oCSnee paccMotpemrn, ocIIoBamroe Ha MenI>meu -KoJm~rectne--;. 
() 

npe,nrrOJIOJJ!8H!1fi, KOTOp:b!e B1ITeimIOT 113 3KCriepv.meHTaJI1,HbIX .n;aHHLIX 

( CM O pa8,n;eJI TY) t .ITBJI.rreTcflMlt~¥~iieHTOM IlpOTI1B anaJnrna ' p..;,p pac

cesrnnsr B paiu\ax Mo.n;em1 trncto rrornor:1aro~e11 c<IJepu rrpn :3Heprl1'.HX 

rrpOTOHOB .B JiadO:p:l.TOpHOH 'OMCT0Me, M0Hbilll1X\~,Me{)~~ ~ 5 b3Bo 

Be.fl COBOityrIHOCT.o !1MeIOII{lIX0~ SKcnepMl·!eHTaJI:bHUX .rtamrnx fIO yrrpy ... 

rouy Jr - p M p-p paccemnno 11pr1 BHCOKl1X 3Heprnnx MoxeT 61ITI:i 



y,rconJieTBOpHTe.n::&Ho ormcaHa onnrlfecrtot1 JtOJte.i'i~ID EY!tJiona 9 ecm: 

96.nacr1, B3a.imo,n;,eticrmin npe.n;craB!!T'.b B :ef!Jie O.)J;Hopo)inoH cc)epE c p83= 
. .' 

. Km.m r:pamni;a1.m o Pa,n;Hyc ·· ccIJepH uo::ceT duT~ o,n;mrartoB ;r,Jist ncex pac= 

cuoTpenimx nneprnri 11: ,nnn o6onx Bl!)(OB :B3autro.n;ei1cTBtUio TiemttntHc1 . 

r3Toro pa,n;uyca ~3a1umt1ena n npe).:(eJiax OT I,OI x ro .... I 3ctr .n;o I 9 I5xro=I3cu0 

CooTneTcTnyror.ure 3Hatiemrn 1-::oBrI>(mr~tteHTa nor JIOttemrn R, a Ta10:e 

BitJia.n;a OT ,n;eilcTm1Te·m,nof1 <1acTn ai.mnuTy,n;u paccemmn B ceqem'Ie· 

. yrrpyroro B3aI-mo,n;eitcTBIHI np1rne,n;eHHHX B Ta61ur:w IY JVIR 
• 

R ={I,on~ o,o7)x ro-13 cu@ 

. Il3 ,·Tadmrnu IY Bn,rr.no, tITO c B03pacTamreu BHe prrm o,rcnopo;:i:mur 

crI1epa "cneT ne·eT" H nee 6onee rrpndJim:taeTcJi It trncTo nor nomanner: o 

· Y,n;OBJI8TBOPHTeJII,HOe cor nacrre C Oitcrrepm.teHTaJII,HLII.m peny.rr1:,Ta Te.?.ru t 

.. KOTOpoe ,naeT JJOrTCeJI:& 0,11;HOpO,TI;IIOi1 cr)epu npH I{I=O ,TI;Ji.SI Ep=6,I5 EnB 

H En=I,37 Enn TI0,7(TBep:r.;n;aeT coodpajWHHR O B03I.IO~HOCT!t np0Be,11;emrn 

aIIamrna n nper1.i;noJio,:cemm, i:Iro npu y1casa1mHx nHeprnrrx npoTo:non u 

Jr ~Heson~B· 1mmm.sr qacT:r, m.mmrTy;n;u :pacceJimur f (1') 3Ha imTeJI:&HO 

dom:,me .ueti CTBHTeJn,Hoi1 n paccHaTp1rnae1.rfire xapaKTepncnnm paccemnrn 

Ire 38.BI!CJIT OT cmmon B3aH1.iO,TT,eE CTBYIO[tHX tJO.CTH!10 Cnpane;~JU!BOCTL 

y1tasammx npe;rinoJiojrm1mi1 03Ha traeT, tJTO Hatrmran c F,p npm.repno ~-

5 133B ;rr,Jin ane:mrna p-p pnccemurn uo:ruo · rroJII,30BaTLCR paccuoTpe-. r 
imeu, rro.n;o6nHu TOHY, Kan:oe C>LIJIO c;n;enano B l 81 

AHanorn1moe yTne1m.n;eHue :uorrno c,n;enaTh n o JT - p paccemurn, 

Hatrmran c · ::lHe pruen 1T -:-J.I830HOB 3ane~o1rn uen:onmx I, 37 Es Bo 8Ta rpa ... · 
' . . 

mm;a rro.n;JieEHT yTotme1rn10 rryTeu -1rn?Jepemrn Jr- p -paccemmn npn ,uen1, ... 

. mnx onepnrnx e Otienr:r,n;Ho; ·· 3IIcume TOJI:bIW nenmnrn crL , o P. H ~cr 
,., (!1:CJ\) 

He ,7;aeT B0_3I.IO!tHOCTU 'TIOJiytJUTI,. llOJIHHe cne,neI~UJI O CBOUCTDaX aunJIH= . 

Ty:n.1:1 paccemmrr 8 J{JIR 8TOro Heo6xo.u:mm m.i:eT:& 6onee. nonm1n Haoop 

3KcnepuueIITa_JI:EiHHX; ,namrnx. B u.aCTHOCTYI ~ J:ICCJie,n;oBam,re TIOJIRplI3Ui~UOH

HHX :3c)rI)eKTOB uorno dH cymecTBeHHO nporrcmrTI> oc5cyrr,naeMyn npoo1reuy o 



ITo;rytzeHHoe 3Ha qemre pa,n;Myca o6mcTW naam.rn.n;encrn11n 

(I si 08 ;t, 0, 07 ) 0Io=I~3 CM, JWTOpoe !l0m!0 npHHSIT» He 3aBMCH• 

II!llM HM OT 3HeprMTT B3aHMO.n;ei1CTBytOQHX qacTHI.tt HH OT HX l'Urra, COOT

BeTCTByeT MO;ieirn c1I1epa C pe3EI1:MI1 fpanm:~a?ut.,· U3B8CTII0t o.n;IIaKo, • ttTO 

B npe,n;no.noriceu1111 6onee Hpasuasanm.rx" pacnpe.n;eJte1mn (narrp1-m:ep~ 

I'ayCCOBa) Hyr<:JIOHHOrO BenteCTBacpe.n;He-EBEl.)t!)fiTHtJH!iitl pa,n;HyC OdJ'Ja.CTJ! 
' ' 

B3an110,n;eticTBIHI 6y.n;eT :0:uer1> neimtmiiy, MeHI>me yr\asamron o · Romcper-

Hoe snat1emrn ero 6yJJ.eT, KOHetiuo, samrneTi> OT rrpHHnToro ,n;mt 

n1rtmcJiem1n Bn,n;a pacnpe.n;e Jiem1SI., 0,n;ImKo, · pa3Hoo<1pa3Hr1e ~ orieuottiure 

coodpa"XCemur cB11,n;eTeJI1>CTBY!OT B IIOJI!>SY Toro, tITO 3HatJem1e cpe~ue .. 

:rrna,n;paTiPrnoro pa,n;nyca o6Jiacxu nsa:m110,n;ettcTmur ,n;JIR p-p n JT - p 

paccesrnnn 6y.n;ex 6nr1s1<0 x neimti:tnre 3JieKTpo:uarm1xIIoro pasMe~ 
. ' 

HY-.t<:JIOHa, rt0JiytfeHI-IOro I1:3MepemtfIHH pacceRIDUI 3JieitTp0H0B Ha nporc-r -· 
uax ., I_5] a 

H3Be CTHO, . tlTO 11PM 60JII,IIII1X :nrnprH.fIX cetteHMH D3al!l!O,D;ericnsnn 

H ~-,J.Ie30H0B v! rrpOTOHOB C HyKJIOHaim CTpeM.riTCJ! K TTOC'.rORHHOMY 

npe,n;eJiy, tITO 1IBJIJI8TCSI CJie,n;CTBII81iI KOueqHOCTM pa3MepoB HyKJIOHe. 

(M1I npeue6peraeM KYJIOHOBCEMM Bsam.rn.n;encTBReM)e HcnOJil>3Y.fI 

,1l;I1CI1~pcuomme COOTHOIII0HI1SI, TI .. B .. BaBllJIOB [I6] BLitIMCIDIJIII rrpe,n;eJI!>HOe 

sHatieHne ,n;JI.fl rroJIHoro ceqem,rn nsakn.rn,n;eflcTBll!! JT -uesoIIOB c 

uy1<JI0Ha1.m n noJiytuIJI ero paBIU,IM =:: 30 w:1e ]JIH paccuorpeHHol1 ni,mre 

:3Hepr:mI Jf -Me30HOB, paBHOH I, 37 ·B:3B, IlOJ'!HOe cetieHH8 y-;;.e paBHO 

npe.n;eJU,HOMY ( crt = 30,6 MC>) .. ECTl'> OCHOBaHM.fI ORM,Il;aTb, qro 3Hatie-

. HifR yrrpyroro n uey;npyroro cettem,,:11 Jr - p B3aHMo,n;etlcTBMn He 0Yl1.YT 

MeHSIT:bC.ff C yBe JIHtren11e:u 3Heprirn, Tart KaK, KaK BWICHI1JI0C1, BHme t 
0 

yrrpyroe ceqem-re npn 3TMX sHeprnnx UOi:tHo paccMaTp1rnaT1>, KaK 

cne.n;cTBHe Heyrrpyroro., 

YBemiqemrn UJIU yMeH1>ll!eHvre Heyrrpyroro BsanMo.u;ei1cTBirn nonJie-

qer 3a co6oti ynennqemrn nm,,: yueHI>nre1me ynpyroro coorBeTCTBerrHo, 

tITO rrp1me,n;eT K 11sMenemno 6't (cM,narrpm,rep, cpop:uyn1r (I) 11 (6) ). 
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e::,n;maa.o 11V .., " -
I 95 2935 

2s,24 I,92 

21)75 I,73 

4,40 I,37 

6,I5 I,I6 
r-
t:. Jr BsB 
Q.:.iil T • • 

I,37 2,7 

47 ,2.t,0 11 9 [IIJ 

41+, I+4
9 

[a) 
4I+rfIIJ 
34:2 [BJ 

3I:3;tI,5 [a] 

-1.5 -

aca I. ■ I ... 

20+!1] = ~ 

I7 +3 [4] 
9_, [: 

:rs +2 2l 
- r,,J 

9,7.t,I,~ 

7 ,5±,I ,5 [4J 

Tf1.6mrn;a II 

----------------------------------
Ep (Esn) I,5 2,24 , 2, 75 4,4 6,I5 EJf(BsB) I,37 
R xio=1~-o-,-9-0--0-,-89 ___ o_,_90--0-, 9-2-0-,9-5_,..,.._ ___ I_,_O_I __ 

1ml h 

.-------------------
Ep (n3B) I,5 2,24 2,75 6,I5 

p0 (S-bo11ua)-0,46.:.0,I3 -0,52.t0,I3 -0,39,:.0,I2 -O,II1,0,IO +0,06±,0,08 



· - I6 .. 

-0 
Taoimua IY 

• I - ::lt 

L 

I Re t(~lL:. 0 / 

. //(-J)J'- lo 
.. . . .. i3 I -ra 
·, · -~p(B3B) 1<(10'-c.~:) R=I,05xIO cM • R =I,Ixro-I3cM R ;r,I5xro-I3cu 

,;I;5 :,0,64.f:2,6 JJ + 2I I2 -1- 27 20• 35 

~2,24 0;60+ 2,I 8 + 23 15+ 30 22 + 35 . -~ . ::2,75 0;60.;.2,0 5 + 22 9 4- 28 I5 •'35 

::4,4 0,53+ 1,3 O+ 2I OJ 29 5 • 35 

t6.,T~ -0;5L1-:I,0 ·o+I6 0+ 23 O+ 30 

£ ==tI,37 .0,53+ I,O -7 -7 -7 
fi 

'!c-:,, 



pa 

= i? = 

lja,:g TIM C II . K pH C YHI<:au 

CnJIOUUibie I<:pirnue orrpe,n;eJrn:IOT o6JiaCTb B03MOJ!CIIhIX yrJIOBNX 

pacrrpe,n;eJiemrn yrrpyroro p=p pacceRH11.fl B clic.reue ~eHTpa 

miepu;vrn ,nm1 3HaqeHMH pa,n;11:yca. a) R =I,3xro-I3cM H 

6) R = r,2 x ro=I3c11,., 

TiyHKTHpI-Ibie KPMBHe onpe,1teJISIIOT yrJIOBble pacrrpe.ne.11eHI1.fI, 
' 

Bwmcne1rnue ;rr,JI.a uo.neJin trn:cTo rror.11oma10nten C(pepu pa,n;Hyca 

R =0,93 x ro-13 
CMo )T.JI.fI o6eMx 3HeprHHo 

I'MCTporpaMMOil npe.ncTaBJieHbI 3Kcnep1n.teHTaJII.>Hble yrJIOBJ:.Ie 

pacrrpe.nenem·rn [2] o 

CITJIOllJHbie KpHBhie orrpe.nemIIOT OC>JiaCTJ, B03MOJ!CHbIX yrJIOBbIX 

pacrrpe,n;1neH:0:tt ynpyroro P=P paccesnrnn B CHCTeMe rtenTpa. 

:0:nepu11H ,n;JIR R =I,IOxro-I3cu, nynKTHPH~e KpHBlie onpe~e= 

naroT 06nacT1> yrnoBHX pacnpe.l{ene1m~ ,n;JIR R =I,20 xio .... 13cM. 

3Kcnep:m,te HTaJII>Hhie TQqKH B3RTbI H3 pa60TbI [ 4] 0 

CIIJIOl!IHoie KpHBble orrpe,n;eJI.FIIOT OdJiaCTb B03MOXHbIX yrJIOBbIX 

pacnpe,n;eJiemri1 yrrpyroro p=p pacceJim-rn B c11creue rteHTpa 

HHep~MM, BhiqMcJieBHbIX.C TIOMOm1>10 MO,n;eJIM qMCTO nornoman-

rrteti CtpeJm, HCXO)T.SI H3 CJie,1.(yIOll{MX ;rr.ammx: 

a) cr,.=24,2u6 6'd =(9,7.t,I,5)M6 R =(0,97-=- I,05)xro-I3~u 

6) crL=23,8M6 Gd =(7,5;.t.I,5)M6 R =(I,O-r I,IJ)xro-I3cu 

ITyHKTMpHbie KpllBoie ,1.(aIOT yr !IOB'ble pacrtpe.neJIEflurn:, BbllU1CJieH-

Hble ,J(Jlfl CJiy'IaR tIMCTO rrorJIOJl{aIOl!lett CqJepb! MWHM}.IaJibHOro 

pa.n11yca: 

a) R =0,92xro-13 CM 

. 6) R =0,95xro=13 CMo 

061>e)l.1meuublii nncrn' 
. uepnwx utenenoBattv 

51,,15JH'10TEKA: , 



do .;,,..o. 
dw. c.mep. 

3<ff (~. 

,) '•. 

2. 0 

10 ,· . 
'\ 

·., 

' ' ' 

a) Ep .== 1,5 BJ&. 

0 . ~r ---... ~ .. · 
o 8 , o·6· ; . - -,---~ r:1 co~; tJ - o 4 l2.L--r--· --10 

Puc. fa 

dG" J.l~ -~~-·~ dw crnep 
o) Ep =- 2175 5J&. 

30 1\i 

20 ~ 

'. ~ 

10 \_ 

\ 
j,~ 

0 ~'.;~~~F··•,, 
1 

C05 'lJ 
IO OB 0.6 , O¼ 

Puc. 10·. 



Puc. 2a 

do JJ; 
dw ~~;P 

Puc. 2 &. 

dw cmep 
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