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YI1PYI'OE PAC-CE.HHIE ll + ME30HOB C 3HEPriEI1 2:7j" M3B 

11 247 r.I;JB HA ITPOTOHAX. 

BaH ra.H-qan, I~Ba.HOBCKaSI Z.A.~ CanrMp ~'.!~1. 

13 uacTOSU!te~ pa60TC C HOMO!!tbD HY3blp:bKOBOi1 nponaHOBOM IC&TJepLI 

(hum t1suepenu noJIHUe H ~!lepeinura.JILHHe cetteHMH ynpyroro paccen

Hl1.R II + De30HOB C :meprHeM 27f i.13B H 2.1t? i'il3B Ha B0,1lOpOJtC .. 

],JUI pa6oThl 6wn1 McnoJihsonaHu nJieHim,noJiytieHHue BaH- Ls-rxseH, 

.n11H .Ita-ua.o, K.rra;unrnKait m: GoJIOB:benwr t nysHphKOBoli rrponaHono:r 
q l 

Ra.Mepe14, KOHCTpyK!:UU1 KOTOpOti OTII1:CaHc. B OTt.IeTe Jlli3 • 

06Jiyqemm IW . .Hepu fl+ RC30Ha1H'f npOH3liO)UIJIOCb Ita Cl-!HXPOUHKJIOTpoue 

Ila6 opaTop:vm .a.nepHHX npo6JieM omm. omwa.Hvte ycTan OBKu 11 C)4e,Ja 
r) 

OllLITa npaBO,JXWrCH B OT1leTe J';]~) sa l~i57 r.t: 

Cpe~H ~BYXJiytteBHX CJiyqaeB,BRJUlttaDDUcr peaxUHH C yrJiepOXOM: 
7i+tt --+ 7i +-+ f + R)(pO OT,!!;attK (H.zq>O OT)tattH H3-3a MaJIOrO 

Tit+t -..f."+ f +- JI,n;po o:r,14atm npo6era He mi,IUio) 
;-+- -r C. ___ ., d + f + R.1UJ o o T .n;a "Ivt 

Tt1 C BO,ItOpO,ItOM 

11 + 1- f -? ji + +? 
:SH6!1pa..mwh cJiyxw.if ynpyroro pa.ccenm:.H Ita BO,ItopoJJ;e. 

I{pMTepUHMH ynpyroro paccesrnH.H Ha DO,ItOpo.zce CJIYlftlJIU: 

;, • Yr JIOBaSI KOppe.iiSIUMfi Mellt.n;y pt:.CCe.f!HHllM Ue30HOM H npmTOJ:-!0":.1 
OT~UtU! C TO\IHOCthD ,1{0 2° • 

2. li:mmJiaHapuocti> cJie.nolJ naJJ:BJllitero MesoHa,npoTOHa or.n:at1r1 
r.1 pacce.mmoro ue3oHa c tOtiHOCTbD .nc• 3°. 

3. COOTBeTCTinte )I.JHmh! CJie,JJ;a ~J,OTOHa OT)J;atiM C pucqeTUbHil 3He

qem1:eH C TOtiHOCThlO .IJ;O i-2I,H.:I B tex ( Jiytza.S.X,KOr;ta npOTOH OCTaHaB

JlllBaCTCS B Kauepe. 
O·rdop cJiyt~aen npoM3BO,n.n.ncH ny·reM npociAOTpa nneHKM na CTepeo

Jiyne n npoMepa Ha yH}mepca.nhHOM wau:pocKone Yi'lM-2l. 
' cosn:a-

l) Co .. rroBhen ;';~ .¥~., KJla)tHMtUtaR E.H. ~: C:tmpno:e II .11. OttteT JTB:J ~95Gr. 
2) Ban rau-ttaH, Baa 1~y-u;seH, ,I{vrH .uc.-nao, JI.H.)[y6pOBCXRll, 

E .H. fr..rta,I(HlUI,KaH, :1.1!. UOJIOBheB. Otttet liD~) 1. 957 r. 
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,l(aJia C OITTHt.teCKOH OChl> O,l(HOrO J/13 OC,'beKTHBOB <iJOTOarrrrapaTa, a OCh 

X 6NJia rrapannen:&na 6ase cpoTorpaqiHpoBaHJ.UI. 3a nat.taJio xo-

op.n~maT 6blJia ITpHHSITa TOt.tKa rrepecet.tE:HMSi OITTHt.leCK0£1 OCH C HMJICHe~ 

ITOBepXHOCThl) Bepxnero CTeKJia Ka.Mepb. Ha 3TOti ITOBepXHOCTK HaXO-

,l(HJICSi yrOJIOK J 

rr - Me30HOB 6hiJI narrpaBJieH B.n,onh oc~ j . 
Ha MHKpOCKOITe Jll3MepH11l!Cb KOOp);HHaThl .1 M 1 B IlJIOCKOCTl1 

ITJieHKH Ha JieBOM M rrpaBOM CHHMKaX ,lJ,J:Si TOt.IKK B3aHMO,l(eHCTBMSI U, 

Tot.teK a, B, c Ha cJie.nax rra.n;aDmero H-I~:e3ona,ptt.cce£HHOro ll-MesoHa 

<'. 
Y1 TipOTOHa OT)latiR, a TaK:llte KOOp.l(HHaTIJ! BepiUHHhl penepHoro yrJia ..J. 

P11:c.l 

,- I) \.PHC. ..1.. • 

YcTaHoBKa ITJ[eHKH npoH3BO)(MJiac:& TaK, t.tT06hl 

KOOp)(HHaTbl J JieB. H Y npaB. ,JVISi TOt.IKM 

B3aHMo.n.ei.1cTI•HR coBna.n.anH UTpH aTOM OH1if 

ITOt.ITH COBTia)(ai>T l<l ,l(JlSi BCeX .n.pyrHX TO'lleK). 

PactieT npovr~:BO.IUfJIC.H no cne.n.yDIJUIIM rfJOPMYJI&c 

~· =~. ;c ;; a = '3 .~~c 

~ .It - -H + ~ c ,rL.::J 

.~i. 
:: H~; - f.~s -6 B = 3,299 

fi = X.- ·~ -8 B = 12u,u 
At 9-il. ~ . 

r ,n;e .L&,. Lf ~ i. - KOOp,zumaThl COOTBe1'CTBYDtqHX TOt.teK Ha TIJieHKe OT-

HOCHTeJI:OHO r JiaBHOlt TOt.IKH Ka.n;pa ( T .e. T0t.IK~1 ne-

peceHBIH1.H OllTliit.tecl:0£.1 OC~1 C IlJIOCKOCThl> IIJieHKM) 

a 6 - KOOp,ItHHaTH BepmHHll S perrepHoro yrna OTHOCM-

TeJihHO r JiaBHOM TO'liU'I 

f i - napaJIJiaKC TOt.IKH 

I!J - 6a3a. qlOTorpaQT!IpOB<LHM.H 
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Koop)l.liiHaThl B rrpocTpancrBe o6'IJeK ra Haxo;vncR no cpopMyJiaM 

v Jl· I _ [j 2 _ ,· 6 1,_ . 

~A;, = -p, X.;_ ::J~- f'; ,1i C. - ~ ril,- - ftJ n.,f 
r .ne V"' - paccroam~e OT r JIU.3HOI1 ToqKvr od·M.n~nma .1(0 nJieHKH 

H - paccTOHHvre OT rJia3HOA Toqxvr o6'IJeKTHBa ~o Haqana 

KOOp.IJ;HHaT ( C yqeTQr;i ITDKa3aTeJUI . IpeJIO.MJieHHH BepxHero . C TeKJia 

Ka.Mephi H C TeKJla nepe.n; fiJieHKOti) 

n.'f - noKa3aTeJib ~peJioM.m!ur.H nponaHa 

ITo Ha1i.n;eHHtiM xoop,nHHaTar.t B:JqHcJIRJI¥.Ch yr Jihl & , i u. f 
f) - yron,o6pa30BaHHH11 c.ne,noM BTOpHqJio~ qacnn~l)l co cne.n;oM 

na.n;ar>mero Me3ona. 

/, . . - (' (' ,, 

Vf1 &~ = ~ .f.A ~ J' t ~'(· G-1'(3 ~.A-) j<A ~ )~ 

~ S ... I G,..1'( 'l I ~J~- HanpaBJI.HI>JlUie KOCJmychl cJie.n;a rra.naiOI!4ero 

l1 - MesoHa 

t;v. ~ ~ '/.· ~ ,.._ - HanpaBJI.fli)J.I!Me KOC'1HYCH paCCMaTp1maeMoro CJie rra 
VVJ); I \..' )• "" 

XY. 

'{ -

/ 
\ ) 

CJie,Il; H napan.ileJihHOt1. OCH Y, H IIJli)CKOC Thll, IIpOXO,ll;Hntelii qepe3 

nepBif4HblM H O,I(VIH M3 BTOpuqHh!X C.Ie)J;OB 
.·t- ·~, ' f• . / . 'J J ' \' . · - ..,.. I \ \ - • - I ,1 ', 

\. • L 'v & - ·~ ~ J · J , , t r / _.., 11 ·J 
..... -- .. L._. ~---------·---- .............. _/,_ -------

"'{~ 1,l 6: 

I . 

)-t ll t i. ::-:. 

- .n;JI:vma cJie;;;a • - I , l ,. ,ol- / :' -~ -1 --., i"'-I ' . l! 
l,l / ,• \ r \c ,, ' /. r ' ·._ · < r · •• -- ) - +- "'-71 

\.. \ " \.. "'-' ' - , \... t •'..., ' 

EcJIM cJie.Ilhl na..n;aDmero IT - M1~30Ha, pacce.HHHoro I1-Me3oHa Itt 
•( 

illlOTOHa OT,Il;a\IM KO.MTIJiaHapHb!, TO /,. 
\.,. 

Bcero 6HJIO Hatf.n;eHo 208 cJiy,IaeB ynpyroro pacce.HH~tfl cpen 

324 ,Il;BYXJiyqeBhlX CJiyqaeB npH llOJillOM KOJIMqeCTBe BXO)J..HlllHX B 

Ka.tl!epy II-uesoHOI: · 4994. 



ITpM ITO.B;C'IeTe IIOJIHOrO lUfCJia il·•Me30HOI,BXO.B;.HntMX B Ka.Mepy) 

6% cJHJIO OT6pomeHO Ha IlpMMeCb /1{- He30HOB. KpoMe Toro, 6blJIH .., 

OT6pOilleHH nepBMqHHe CJie~,OTKJIOHeHHHe OT OCHOBHOrO HanpaBJIBHM.H 

rryqKa 60Jibille, qeu Ha I0°. l1:HcJio c.;re,nos, OTKJIOHeHHhlX ua yroJI > 10° 

B nJiocKocrw XY, no,n;cqHTHBaJIOCb Henocpe..n;cTBeHHO, a qMcJio cJie,nos, 

OTKJIOHeHHHX Ha yroJI > iu0 B TIJIOCKOCTW , IIpMHHM8.JIOCb paB. 

Hh!M tiMCJIY CJie,ll;OB,OTKJIOHeHHhl.X B HJI(ICKOCTH , \ j , BCJie,ll;CTB:vte CHM

MeTplofqHOCTH nyqKa. ( GMMMeTpMqHocn nytiKa Cihli1a nposepeHa no ue-

30HaM, Bhi3BaBlllHM B Ka.Mepe B3a.V1MO.B;HtC TBWe, .B;JIH KOTOphlX J13Mep.HJIOCb 

KaK OTKJIOHeHHe B IIJIOCKOCTH tx .!:J , TaK H OTKJIOHemw B IIJIOGKOCT11 

j~ , yroJI { ). Bcero T.IHCJIC CJIC.B;OB,OTKJIOHeHH~X OT OCHOB-

Horo HanpaBJieHw.H IIJT.IKa Ha yroJI ' 0 .1U , COCTaB:· JIO vr.nt .i \.1}\7. 

rlOJIHOe CetleHHe ynpyroro paCCE HIH1.H 1I-Me30HOB Ha npOTOHaX 

onpe.n;eJIHJIOCb no ~opMyne: 
I ) ::: ll·r 'r.ne IL - 'IMCJIO aTOI.~ OB BO,n;opo,n;a B l cu3 

od'beMa KaMepi:J ~ IL = ~ /l..· /C -<<. ) 

L - cpe;:uuur ,n;JJHHa npo6era ri-Me3ona, orrpe-

,n;eJIReMa.H ~3 COOTHOilleHH.H: 

r.ne 

I" .:: . ~~.~,L_ 
( > 

,I .'J"f 
noJIHoe t~Hcno Bxo.n;amHx IT-MesoHoB 

3¢4eKTHBHaH ~RRHa KaMepH 
~ 

,~1- QHCJIO cnyqaeB ynpyroro pacceHHHH 

UTCD,D;a I 
/~a:·P--

;(,L £_ 

lln.H H8.XOJ:.B;eHJt1.H 3l~l11eKTWBHO}l ,ll',JIV!Hhl KaMepLI 6biJIO ITOCTpOeHO 

pacupe.n;eneHHe Koop.rumaT Tot~eK BSa.IIfi.{O,I{et!cTBHR B).J;OJib oc:vr J/ 
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(pHC .2). }13 rpatJlunta BM,D:HO, l.J:TO Hd KpaRX Ka.Mepbi KOJUil.leCTBO CJiyqaeB 

B3aHMO~eMCTBHfl yMeHbmaeTCH. 

3a 3ifi(peKTHBHYIO ,]{JUiHY KB..Mephl 6hlJIO llJIHHHTO paCC!OflHHe OT !;J = -li-(J 

~0 .Y = 45 ( t = 8,5 CM), Ha KOTOpOM KOJIHl.leCTBO CJiyqaeB Ha 

e)U'fmmy .I(JIVTHhi 6blJIO O,lJ,YIHaKOBi-!M. 

()Jiyl.J:aH, y KOTOpi:JX TOl.J:K8. B3aMMO,D;O~CTBVTfl HaXO,lJ;.l..fJIO.Ch BHe 

3~ .. !1eKTMBHO~ 06JiaCTVT 6hiJIFI OT6pomeHhi KaK npvr pacqere fiOJIHOrO ce-

4eH11fl, TaK M rrp:vr pac'leTe ,JJ;YI~~cpepeHIJ;HaJibHhiX C8l.J:8HHM, TaK KaK Ha 

Kpasx KaJ:-!ephl He BCe yrJihl perHCTpMp~'DTCfl C O,l(HHaitoBO~ BepORTHOCTbll" 

JII 3TO MOJICeT BHeC TM MCKa:HCeHL1€ B yr JI(IBOe pacrrpe,n;eJieHMe. 

B ra6JI:vrue ~ I rrp:vrne.neno o6~ee KOJIHl.lecTBO IT - Me3oHon,npo

xo,n;H~:vrx qepes Krulepy ,H KOA:vr'lecrno cnyqaeB yrrpyroro pacceHHMR 

ITO ITJieHKaM, a Taae IIOJIYl.J:aJJll{eecSI IT(• 3TMM .n;aHHhl.M llOJIHOe Ce4eH:vre 

yrrpyroro pacceSIHHH. 

rf· nneHKM 

6 
7 
10 
II 
12 
1~3 

Bcero 

0 j 

Bcero 

Ta6n:wua !f~ l 

U6ntee 3:peprMR 
KOJI•BO 1T-.Me30HOB 

H-MesoHOB B MaB. 

1886 273 
330 273 
384 
383 
26::3 
6?9 

3J2:t 

4Iu 
659 

1069 

275 

247 
247 

IIOJIHOE· 
K-BO CJiy
qaeB rn
pyrorc 
pacces:HHR 

7J . 

r r 
..LC: 

2;; 

51 

K-Bo cJiyqaen 
yrrpyroro pac
ceHHHH B 31J
cpeKTHBHOM 
o6nacn'I. 

Cel.leHHe yn- . 
pyroro pacce~ 
RHHR 27 ,. 
()xlO CMt:=. ~· 

?0 
16 
12 
IO 
Il 
17 

1~36 

19 
30 

9r• I= r 2 5 c.,;.:!:. .L ' Ji 
120,8.!. 32,1 

'7 ... 7 o '· ') e· ,_, .:!;, t::-v, 

65,1 .!. 2I. ,6 
L )4 .~ Q'· u· .. l ,i::'.::,,.hj' 

62 Lt + 16 I , - ' 
86,4 ! t5,o 

l.L5,5 .:t 30,0 
II3,5.:!:. 24,3 

114 ,2 .:t 18,1 
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KaK BM.n;Ho 113 Ta6JIHUhl !f l ce•1e IKe ynpyroro pacceRHMH .n;JIR 

IT- Me30HOB co cpe.n;HeA sHeprKeA E = 275 MaB cocTannaeT 
2n 2 

(86,4 .:!:. o,d) • ru- I CM t a ,l(JIH IT-:,re30HOB c 3Hepr:vreY! £ ::'c!.lf? :daB 
')7 2 J = (l.i4,2.:!:. 18,1) • 10-t:. Ci\C", 

CJie)J;yeT OTMeTKT:b,O,IJ;HaKo, tiTO !acT:r:. cJiytraeB yrrpyroro pacce.H-

HMH Ha yrJihl 

llOTepRHa BCJI8,l(CTBM8 TOrO,tiTO npM Til.KI1X yrJiaX pacce.fiHVIH rrpo6er . . 

rrpOTOHa OT.n;atiH COCTaBJIH8T ~ I MM, M 3TH CJiytiaVI Tpy,IJ;HO OT·H-

tiaTh oT o.n;MoJiylleBI:~x cnytraeB, npe.n;c·.~aBJIHIDJ!{nx c o6ovt pacceSIHMe Ha 

yrnepo.n;e. 4HCJIO ITOTepHHHNX CJiytraeB MO~HO OU8HBTb,HCXO)J;H M3 

rroJiylleHHoro HaMK yrnonoro pacnpe.n;e~reHHH (pKc. 3). 0Io cocTaB

JIHeT v 12 cnyqaeB ,n;JIH II-Me30HOB c f = 275 ;.::?n v. 

J(JIH II-Me30HOB c E = 247 M3B ( Yr .iiOBoe pacnpe.n;eJieHHe .nnsr li-Me-

soHOB c E = 247 :jtaB He ITPt1BO.n;m~:cH H3-3a MaJiovt cTaT~~cKoi1 
TOtiHOCTH). 

C yt~eTOM 3TOVl rrorrpaBKM Mhl noJI~rqaeM ,JJ;JIR II-.Me30HOB c 
·-£. = 2?5 ;;,~aB noJIHoe cet~eHVIe yrrpyroro pacceRHHH r' =04,0,:!:.9,~~ , 

a ,JJ;JIH II-Me30HOB c E = 247 i~l3B ce~:~eHMfe ')......... Tr;$'"- I} r~, ,~ 
= ..Lt:.J,,) .:!:. c:::v,o • 

3TH 3HatremHI XOpOWO cor JiaCyllTC.fl C J•83YJI:bTaTaMV. ITOJiytreHHhiMM 

,n;pyrMMw aBTOpa.MY£ H npHne.n;eHHHMM B c6sopHoV. cTai:be EapKOBa 

11 HMKOJihCKoro (Y,~H, 6J,3l~l,I957). 

B Ta6JIMI.le N 2 :vr Ha p:vrc. 3 np11:r: e,n;eHhi .n;KiJ-lfjepeHu:vraJI&Hhle -
celleHHSI yrrpyroro paccenHHH II-MesoHc B c f.""' 275 ~il3B. 



YrJIOBOH 
MHTepBan B 
CV!CTeMe ~eHTpa 
Mace 

4:HCJIO CJiyqa.eB 
ynpyroro pac

ceRHHh 

'I I.-

'.i.liCc'O c.nyqaea 
ynJ,:y ~·oro pac- I)- zt-
ceHhiUI B e)t~HY.- ~·~ - .,j(; 
uy Tenecnoro d.Q , 
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' -
f.CJIH npe,ll;IIOJIOJCL1Tb, qTQ OCHOBH~'ll pOJih np11 pacceiiHlH'! HrpallT 

1 -) 

TOJ!hKO J Ill .J - COCTOSIHH.H, 1'0 3aBV.Ct1JAOCTh ,Ti,llf'lii:;:epeHiJ,i1aJib-

HOrO ceqeHHH OT yrJia MO~HO rrpe~CTW1MTL B CJI€~YDie~ BM)t€! 

l( ~ + + 8 -~·-:) u t C Ct.y~-e 
rCL 

dhJJIH Hl4i!CJI8HH ITO 3KCITep!lrMeHTll.llbf 

KpHBa.fl Ha px.w. 3 Bbi4HCJiena no 1lopMyJie: 

f{T' =: ( J t1g + !.; J !J f~t ~ /( ,( ( ~~:/-€J/c -lf ',.u~i·~Lntq. 
d.Q ' ,J ' • t "') r 1 

una .n.oBOJibHO xoporuo omicusueT xo.n; ;.wt~;:epenu;r.taJibHoro ce4eHMH .. 

TaKHIJ o6pasoM, HamJ<r .n;aum~e no.n.rsep:~ .n;a.llT BhtBO.Il o TOH:, qTo npM 

3HeprMH ~ :3CJU '113B pacce.HHHe H+ W. e30HOB Ha npOTOHaX MOXeT 

6HTb y .Il.OBJI€TBOpt!TeJibHO Od'bSiCHeHO B npe,nUOJIOJteH.Y!l1', GTO B pacceR-
-1 -.) 

HMH ripHHH.MaDT yqacTHe TOJibKO .J ll J -COCTORHV.R. HeBLlCOKa.R 

CT<iTMCTHqecKa.H TQqHOCT:b H€ TI03BOJI.R€T oneHttTb BKJIO.,IJ; B pa.ccesmv.e 

~- COCTOHHHSI. 
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____ ...,._... _________________ -· --------

---------~-----· --~---- ------------
0..20 

20-40 

110-60 

60-80 

80-IOO 

26 

20 

22 

22 

Ib 

23 

~-

100.120 

!20-!40 

IlfG-I60 

!60-!80 

26 

26 

25 l 

~ 
------ --·---·---- _....., 

B radJUUte J 3 npoe;teno pticnpe.n;eJieume CJiytro.eB ynpyrol'o 

pacceau no JrJIY 'f • Ka.It m cJie)to:aaJio O%HJtO..T:b9 pacnpe.IteJieHHe 

IIOIJQ.IOC' I upe,Jte.nax CTilTHCUlleCIUIX omHOOit H30TpOIH1Wl'i • 

.lftopl JHjuam 61rd :-o,na.puoc-rJ. ConoBheBy M.li., ItlllJ{HmtKott E. H. 

Ju ~. Jtu-Jta-nao St: .. npe.lOC1'&B.IeHHblLi )(JJ.rr o6pa.dotn !.6T8PJ18.1 

• QJ'8e adO.P&H-tOal 'XapltKOaon, Cm.BJOIOEott, RYKooou, Pa.xmtoll sa 

• .._ 1 odJa4.ome pe.sy~•mroa.. 

• 


