
06bE.UVIHEHHbiJ/t VIHCTVITYT 5lilEPHblX VICCJlEllOBJ\1 IH1:1 

Jla6oparopm1 st.n.epHbiX npo6.'leM 

Jla6opaTOpHS1 TeopeTH4eCKOH ~H3HKH 

P-473 

C. B. H ypyrnea, 5i.A. CMopo.axHcxlll 

3K CnEPH M EHTAnbHbi E llAH H biE 
no YnP YrOMY HYKnOH- H YKnOH H OM Y 

B3AM MOllEMCTB MIO 

Dy6Ha 1960 ro.a 



P-47.~ 

C.6. Hypywea, .H.A.C~fOpOnlHICKH~i 

3KCnEPVfMEHTAllbHblE .QAHHbiE 
n o YnPYrOMY HYK!IOH-HYK!IOHHOMY 

B3AVf MO.QE~CTB V!IO 

-
U~r .. tAII1.eK1Holl IH4C' ' 

,te,BWl li\.CJJt' .l\0 ' 1 

St..,5n~OTEH~ 



Ta6nHUbl conep>KaT naHH bre no ce'leHHIO, non SlpH38UHH , no napaMeTpaM 

TpOt\HOT'O paccestHHH H KOppCnsti!HH, OTHOCH:IlHCCst K aHeprHstM CBb!We 100 Mas. 

B Ta6mruhr BK.TJJO'IeHui peoynbTaTbl onbiT08 , ony6nHK OB8HHbie a ne'!aTH 8 1958 rony 

H nepaoA nonomrHe 1959 rona. noMHMO aToro 8K11JO'IeHbJ naHHbre, KOTOp~.>re He 

(10JJIJ1Ii B H3BeCTH bii1 o63op recca I :l ev. '.lod. Phys. 10,367 1958/, XOT51 

o11u 6btmr ony6nHKOBaH bi no 1958 roua. 

B ocHoBH hl e Ta6nHuhl /I , IT, lli, IY/ .. 
Ll8HHble no nOJ1HbiM H llHcPclJepeHUH811bH biM C9'{9H HSIM no nonstpH38UHH H napa

MeTpaM TpoAHoro paccestHHst H KoppenstUHH. EcnH pe3ynbTaTbi pa6oTbr n p H ae

.aeHbi 8 BH.ae rpacpHKOB, TO OHH ll8JOTCSI B npi-inO>KeHHH. 8 llOJ10!1HHTeJ1bHbiX 

T80J1Hll8X /ITa, lila, IYa/ nepe'IHCJ19Hhl Bee paOOThl, K OTOphlC COCT8BH-

n~o~ HaCTOHLUHA pa3nen c yKa3aHHeM HeKoTopbiX no.apo6HOCT e A aK cnepHMeHTa . 
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H a6111oa a eM ble een u 'IMHbl 

OnpeaenHM TpH ea HHH 'fHbiX opTa 

- K:~Rf 1(.-n = , 1 ~ 
/k;.riifj 

-- - -S = nxk1 - ~ 
r.ll C )(t' H l(j npeacTaBI!SIIOT e.ll HHH'fHble BeKTOpbl B Hanpa81! 9 HHH naa aiOLUer o 

H pacce SIHHOrO HYKIIOHOB COOTBeTCTBeHHO , nocne pacc eSIHHSI B03HHKaeT B9KTOp -non SlpH38UHH p e , K OTOpbiA p83 1!0>K HM no Bb16paHHbiM OpT8M 

;::? - - ,~ r= P."+1-K+ r;,J. 

H a61110a aeM hie napaM e Tpbl TpoAHo r o pacceHHHSI o n p ea e ng IOTCSI 'ie p ea n o ngpaaauH 10 

,.... -
naaSJOWe r o ny'iK8 li H YK838HHbJe BbiW9 np09KUHH BeKTOpa p c n eayiOWRM 

o6p aaoM 

P, -
~ + .l)P, 
I i" P, 1. co.s~ J 

rae ~ nonSipH38UHSI , 8 03HHK810UI8SI npH p8CC9SIH HH HeD OI!SIJ>H30B8HHOro riY'fK8 

Ha M HW9 HH , .,Y - yron Me >Kay Be KT Op OM 
~ 

P, H H OpM 8/lbiO K flllOCKOCTR pacceg-... 
HHH , B a aHHOM c n y'iae P, --HanpaBI!eHO nO HOpManB n 

EcnH H&'ianbHW A ny'IOK nonepe'iHO nongpHaosaH, TO 

lj=RP, I 
P~== II P,. 

EcnH HB'i&llbHhlA ny'IOK npo a onbHO nonSipMaoeaH , T o 

~= AP, PK = 11 'P,. 
K oac}xPK uaeHTbi Koppe nHURH cn HH OB ----c,, = ( t&, ·n 6.a.· n ~ , .... ---c k p :::. < i ,· s ~ ... J ) , 

_., -
rae ~, B flz- CriHH hl pacce SrHHOrO HYKIIOH8 H HYKilOHa OT.ll8'iH COOTB9TCTB9HHO, 

3H8K ( ) 03H8 'Hl9T y cpeaH9HH 9 flO Cfi HH8M , 

.. 
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Tadn ~ua r. nonH~e ~ P4e JB'Iil HY KJIOH-!I JY.liORHO ro H:la~MO.lJ,e~ CT BHSI. 

CchlJJKa 

H2 

B2 

33 

I34 

Pn 

t\3 

JII 

1>1 

THn 838-~MO - JHeprHR Ce4eH!1e npHMe '4a.Hlr1e 
).l.e~CTSHSI M3B Mel 

p-p 380 6tl -=. 24 ,4.:. 0 , 4 Cc4el! l1e nonytt eHo 
t1HTe rpl-tpO BrJHl.eM 
yrnosoro pacnpe.ne-
Ji eHl-1R . 

TI-p 76~.:.30 (!5 : :34, '+ ... T,A Cet.~emw nonytteHo 
t.4eTO.f;Ot.! norno1~em~n 
110 pa3110CT 1-1 CIL,-C 

• '-

n-n '/65.:.30 6 =- 39 ' IJ.!:. 3,4 CetteHl-!e WlJiytt~HO 
no I)ll3HOCTH norno-
l!leH t1 il B l>?.O 11 H?.O. 

pp 970 6e ') 
1
.' ' t'.!. () ) 9 )iH<Ix!>Y3110H . KBJAepa 

pp 9'/0 6(> ?. ') ' 9.:. I, 7 Jtl-l<lxt>Y3 1-10H . Kn.Mepa 
B MafHY.THOM flOJJe 

Jlfl 970 6 e 16 , 2-t 3, 5 

np '1?00 6 ::: 3:3 , n1:. I , 6 

p-p 6200 6e 13,8 ~ 2 ,0 V!C nOJlb30BaHa 3MYJlh-
C l10HH8.R nnacntHKa 

p- p G200 6 -· 22,6..:. 7 ,0 McnoJih3onau~ ~Myn h -
c 110 1!11 aP. flJJ A.C T ~HKa. 

p-p 13?00 6e = H, 4.:. I , I B 3MYJihC ~U1 

p-p 9000 6E> = [0 + 4 J3 3MYJibCYIH 

9f)(i0 3 -: 40 

6e - nOJIHOe ce11en t1e ynpyroro pacceRHHR 

6 - nonHoe celleHlr1e 
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Ta6nwna De J!r~4¢peHq W\.JibrH.Je ceqe&H.R ayr.noa-HyKJIOHHoro 

pacceSIHK.R. 

----- - --
THn B3alofMO 3neprHH Yron M6/Cm 

CciMKa ,JJ.e~CT- M3B a c.u.M. 
i(B) 

JprtMetCaHwe 
BHSI 0 rpa.~. - -- ------- l 

BI p-p 19,e 14 :>9' 7.:2' 0 H3MepeHHR HBJrfi· 
KlTC.fl' a6COnJOTHbl 

16 38,I.:.0,6 
MR, OlliHdKK Cy» l llB.pHHe. • 

18 29,8.:.0,6 

20 26,1.:0,4 

22 24, 3.:!; o, 4 

24 23, 4.,:!:0, 3 

26 22,6.:!;0, 3 

30 23,6.:.0,25 

36 23, 7=.0,25 

40 23, ?;t,_O, 3 

50 24 , 8.:!;0, 6 

60 24,0.:!;0,3 

70 24,7:::.0,4 

80 24,4_:0, 6 

90 24,6,!0,3 

PI p-p I9 , 8_:0, 13 18, 0 3! , 7( 3, 0)8 CKOdKaX npHBe-
,ll,eHa B ~ OTH() 

22 , 2 23,7(2,7) CHT8~hHaH 0111H6 

24 , 4 
Ka, onpe,D;e.JIJle-

23,4(2,6) MaR BCeB03MOZ-

26, 1 
HbiMK cpaKTOpaMH 

23, 8(2, 7) 

29, 8 23,0(2 ,7) 

32,1 23,2(2,8) 

35,1 24,2(2,9) 



- 7 -

----- ---
CchiJIKa 1'J.m B3a~n.w- :JueprH.R G 6((}/ Tip HM eQaHHe )l.e£:1CTB!r1SI M3B M6jtm. ----

y 11 p-p 28, 5 ~00 16, Il 0THOClr1T eJihHti .R OWHCKa 
~00 

COCTaBJISieT 2% )l,JI R 
31,5 14, ?7 ncero HHtepnana 3Hep-

90° 
n ut . .. 34,2 13, 19 

36, 9 90° 12,06 

• 1 39,6 90° II 08 
' 

45,19 90° 9,44 

51,02 90° 8,35 
• 

57,45 90° 7,44 
0 

63,28 90 6,63 

67,88 90° 6,18 

'J I P-P 39,4 8,5 I03 , A( 4 Jl) B CK06KaX )l.UHU 
10°6' 40,85(1,7) OTHOCHTeJibHL!e 

!2°7' 20 ,63(0, 9) OWH6KH B %%. 

14°9' 13, 50(0 ,6 ) 

16°10' 10,87(0, 5) 

17°1r' 10,26(0,5) 

I8°Ir ' 10,01(0,5) 

19°12 ' 9, 98(0 , 5) 

20°12 ' 9,79(0 , 5) 

21°13' 9,.82(0 , 5) 

22°14 ' 9,85(0,5) 

23 , 14 ' 9, 93(0,5) 

24°15 ' 9, 94(0 ,5) 

25°15 ' !0,07(0, 5) 

27°I6' 10, 27(0 , 5) 

30°18 ' 10, 52(0,5 ) 
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------
Ttm B3a.Hwo- 3HeprHP. Q ,(8) 11pH.WettaHHe CcbiJIKa ,~~;eRCTBHR hf3B wd;cm. ---

36°21 ' 10, 75 (0,5) 

40°23' 10,86 (0 ,5) 

44°25' 10 , ~8 (0,5) .. 
50°27' Il ,IO (0, 50 

56°30' II , I3 (0, 5) I 
"' 0 I 60, 31 ' II ,I6 (0,5) 

' 64°32 II , l8 (0, 5) 

70°34 ' Il , I7 (0,5) 

76°35' II , I8 (0,5) 

80°35' 11 ,16 (0,5) 

90°36 ' II , I6 (0, 5) 

PI p-p 46 45 5° 
' I0, 34oTHOCHT. owH6Ka B cette-

56 45 6° 
' 

7 79 HHH 0, 10 ~nR HHTepDana 
, 3HeprMH 4 + 71 M3B 

7, II 

66 20 4° 6,20 •• 
' 

25 5° , 6, 16 

30, 5° 6,50 

35 6° 
' 

6,69 

40 7° 
' 

6,69 

45 7° 
' 

.t.t6,78 

50 8° 
' 

6,79 

55 9° 
' 

6,78 

60 , 9° 6, 71 

65, 9° 6, 7I 
7I oo 

' 
6,64 

71 45 8° 
' 

5, 54 

J 
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--- --- --
CChiJIKa T~m asa- 3HeprJHI Q ~rei IlpHMellaHHe 

HllO,ne~CT- M3B rpM. M6/CT BKSI -- ----
78 45 8° , 5 34 OIHOc . ourndKa 

' a ce4eHHH co-
86 45 9° 5 03 ctaanHer o,ue 

' ' B lriHTepBaJie 
95 20,6 4 09 3HeprHH 78+ 102l~i3B , 

• 25,7 4, 51 

30, 7 4, 7I 

35 , 8 4, 77 

40 , 9 4, 68 

46,0 4, 74 

• 5I ,l 4, 74 

56,2 4, 66 

61 2 , 4, 64 

95 66, 3 4, 63 

71 , 3 4, 61 

76,4 4, 58 

81 , 4 4, 5I 

86,4 4, 46 

102 30, 8 4, 50 

46 , 1 4, 50 

66,4 4, 62 

107 30 , 8 4, 17 

46, 1 4, 21 
0THOC . Oill!.16Ka 
B ceqeHHH co-

66, 5 4, 12 
CTaBJIHeT u, CJ6 
B HHTeNDaJie 

118 20 , 6 3, 63 
3HeprH 
HJ7+I37 M3B 

25 , 8 3, 99 

30, 9 4,07 

36,0 4, 13 
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--------------- - --
Ccrwra Tt-1!1 B3tli1- :•HoprliR Ire) 

fl plHJe'4UHH e MO)l,eti CT B- M3B G M6 
_n~!!.__. -------

41,1 4, 12 

46 , 2 4, 08 

51 ,4 4, 05 .. 
56 , 5 IJ, 04 

61 5 
' 

3, ~)2 ... 

66 , 6 3, 97 

71 , 7 3 91 
' 

76,7 4, 02 

81,7 4, 00 

86,8 4 ,II 

YI, 8 4,02 

96 , 7 3, 97 

127 31,0 3 , J7 

46,3 4, 01 
" 66,7 3, 87 

137 3l,I 4,01 

46,4 3,97 

66, Y 3, 8? 

147 20, 7 4,17 ITepBaR crpHR K3M& 

25 9 4, 29 
peaHU. OrHOCHren~ 

' HaR OlliH6K8. B ceq~ 

3I , l 4,39 
HHK cocraBJIRer 
BC~AY 8%. Ce'4eHHR ·~ 

46,5 4,26 
HOpM.KpOB8.Hbl T8.K 9 
llT06bl ~arb H8.KJIY'4• 

51 ,7 4,12 wee corna.c.Ke co 
BTOpO~ cep.KeU H3-

56,8 4, 10 MepeHK~ . 

61, 9 4, 09 
67,0 4, II 

72 , 0 4, 03 



- II -

- ----- --
CcbiJIKa Tnn ssa- 3Hepnt.R Q ;rsJ IlpHMe'laHHe HMO.zteHct- M3B rpa.zt . uo/un· BHSI --- ---------

147 41, 4 4, 19 

46 , 5 4 19 Bt opaH cepHSI H3Mepe-
' HHH. Ot aocnt eJibHafl 

51, 7 4, H3 OlliHdKa B ceqeHHH 
coct aBJIHe t 5 ~. 

56 , 8 4, 17 

- 61 , 9 4, 13 
57,0 4, 12 

72,0 4,08 

77 , 1 4, 06 

e2, 1 4, 07 
8~2 4, 11 

92 ,2 4, 12 

97, 1 4, 13 

102, 1 4, 12 

107, 1 4, 14 

112, 0 4, 09 

147 4, 13 210, 39.:9, 90 TpetbSI cepHH H3WE 
6, 20 28, 79.:0, 73 peHH0 . CeqeHHSI HO 

tltHpoHaHH K 
8, 34 8, 42.:0,21 6 31 , 1 ) nepsoH ce 

PHK. 

10,4 4' 73.:0,12 

12 ,4 3,94.:0,11 

14, 5 4,04.:._0, 11 

16, 6 4, 18_:0, I I 

18, 7 4, 19.:0, 12 

20, 7 4,32_:0,12 

22, 8 4, 31_:0, 12 

24, 9 4, 43_:0, 12 

31 , 1 4 ,39_:0, 12 
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---·------- ---- ... --'-'--
CcblnKa TKn B3aM- 3HOpl'MH IJ 6(6') l.PUMei.JO.HI1 

MO)l'.eHCTBiUI .M3B rpa.n.. M6Jtm . 
-~-----4---·-......._.. --------·--

J1(1 JI,l 4,0I ~'erueprn. H cep~r. 

'16, 5 3 8~ ~13MepeHMU. 0THC 

' ctueJihHdfl ow~o-

67,0 3,86 r~a 'OCTdBJ!}IeT 
6 56. A. 

:TI(i.i n - p ~6.:t4 2Y,3 9,0,.:tl,3 YKa.saHHhle 3Hep-
r1Hi R.BJIHKJTCH 

39,1 7' 65.:0, 70 3cflcpeKTYiBHI.J'MH 
f:' ~Hepr;uum. Ceqe 

48,9 6,0,:0,75 HHSl !TOJiytieHhl 

58,8 5,2.:0,85 
3MYJibCKOHHbiM M€. 
IO,D.OMo 

I37,.:t5 19,3 6,65..:1,30 

29,0 5,41.=0,52 

38, 7 4' 35,:0, 40 
4u,4 3,63,:0,40 

58,3 ?,85!0,45 

130.!_5 19,3 6,40.!;0,90 

29 , 1 5 ~56.=0,45 
38, 8 4,55.=0, 37 

48, 6 3,82.=0,32 

58,4 2,96.!;0, 34 

6~ , 2 2,89+0, 51 

78, 1 2,60,!0,70 

HI p-p 380 30 1,092.=0, 010 llpKBe,D. eHHhle 

36 I ,092,:0, 0I4 
nK!flphl n p e.n.craa· 

narorvrc"o~eaKe 

43 I ,082_:0,0IO 
6(1)) ( 90 ) , a 

~~ 
TaKXe OUIK6KH 
3TOrO OTHOIBeHKl 

50 1,045,!0, 012 CetieHKR. HO~~)c 
BaHhl K cJ ( 0 

65 I , 023,!0, 012 =~0_:0,6 Mc5/cr 

90 l , llOU.;!:O, WJ6 

-
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-----
CchiJIKa THn BSaH- 3HeprHSI 0 ITp.tnle"laHHe vo~elcr- !laB rpa,Il. B.!!._ ____ -- ----
H2 p-p 380 4 I4° , 7,07!0,30 TlpHBe~eHHhle UH~phl 

4,69 
npe,IlCTaBJISI~T OTHO-

4,26!0,17 meHHe ~(9//~c.P~, 
a ra&ze ornH6KH 3T~ 

5, 28 3,08!0, I2 ro OT HOWeHHSI. Ceqe 

6,42 
HHSI HOpMHpOBaHhl K 

I, 783!0,054 tlc,t17.:::~PI1~au~r 

7,56 
q;o 

I ,435.!;0, 040 

8,73 1,238,!0,028 

9, 9 1,176,!0,020 

II ,O I , 176,!0, 020 

12 ,1 1,173,!0,027 

• 13,2 I,I65!0,0I5 

14,.3 I , I76,!0,022 

I5,4 I,I5I!0,018 

16,5 I ,I54!0,0I6 

17~6 I, 154_:0, 015 

19,8 I, 133,!0, 020 

21,8 I,I4I.!Q,OI6 

24,0 I, II4,!0,0I6 

26,2 I,I30_:0,0I8 

28 ,4 I,I03,!0,0I7 

30,6 1,084!0,017 

A4 n-p 580 II 7, 5,!1 

23 5, 0,!0,8 

37 3, 7,!0, 2 
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--- --
CchiJIKa THn Bsaa- 3HeprHR Q ~(6) lipHMeQaHHe 

wo~ettct- MsB rpa.n.. .MC5/CT !!!!..._ -
rr n-p 590 5 IO.;tl,5 

8 8,2,:ti,4 

1I,5 6,4.!,0, 9 '-

23 4,3,!0,5 

35 3 , 7..;tU,2 v 

A5 n-p 630 II 8,20.:.I,IO 

23 5, 00_:0,70 

35 3,80_:0,20 

44 2, 60.:!;0, 10 

53 2,20.::0,20 

62 1,73!0,08 

72 1,55.:!;0,05 

82 1, 17.!,0 ,04 

92 0, 97.:!;0, 04 

I02 9,94.::0 ,04 

II3 0,94~0,05 

I23 9· 39_:0, 07 

134 I,66.;t0, 12 

!46 2, 50.;tO, IO 

1{3 p-p 6200 ~~~.000.0, 975 40,4 B CKOC5KaX npHBe• 

0,975-0,950 12, 7 
~eHH ~aHHble, B38 
THe H3 /B3/ 

0,950- 0,925 2, 0(1 , 3) 

0,925-0,900 2,5(I ,4) 

0,900-0,875 1, 0(0, 6) 

0,000- 0, 875 o,o 

JII p- p 8500 2 175+ 40 CHJITH c rpa<IJHKa 6 80+'15 
IO 20:!5 
14 3,:r 

..........._... 
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--
CchlnKa Tan B3all- 3ueprxn 0 ;(91 ITpHwet~aHHe 

MO,Jte~cr- YaB rpa.n • )l.(j /(1M 
..!!!! --

157 3,40.:0,30 

161 4,00.:0,25 

166 4, 70.:0,40 

17! '5 , 90.:0,5 ., 175 6,60.:0,5 

180 8,20.:0,60 

B3 95e 5 13_:2 CuarH c rpacpHK 

19 13, 5.:1,2 

30 8,2.:1, 0 

40 5,1.:0,8 

55 2,2_!0,6 

65 2, 0,!0,5 

75 1, 9_!0, 5 

85 1.,8.:0, 5 



Tadn~ua Da. Tiepe4eHb pador no K3uepeHHD ~K¢¢epeHuwanbHero ceqeRKR HyKnoH- HYKRORHoro 
pacceRHHSI 

·----- -
CcblnKa 'l'VIi i B38KMO- 3Hepr KR MoHMT op MKmeHh .UereKr op J pKMe48HKe 

)l.etiCTBKR M3B ---·------
PI p-p r~ ,e CuKHT KnJI. 

C4eT4KKK 
H~ ra3 npK 
A Bn . I aru. 

3uynbC~OHH8SI 
fl fl8CTKHK8 

HsueieHMR a6connrHue, 
OWK6 K Y4KTbiB8~T BCe 
B03YO%HUe KCT04HMKK 

Bl p- p I9 , e CUHHTKJIR . H2 - r a 3 Cller tniKM M3 M3~epeHK~ aocon~TH hl e 
+C4eT4HKK nna cr . CUMH- 0rnK6KK CT8H~apTHb18. 
tiKJIKH)J,p TKJI.It . 

Y I I 
<J>apa.~tea 

p- p 28 , 5~67 , 85 HB YK838H H&- ra 3 npH KpKcrannK4 . 
)1, BReHKK 1 

:1 1 JS/ ,4 
arMo c<Pep 

p- p H2 - ra 3 -
H3uepe HKR adcon~THble. PI p- p 4&.14 7 Apr oHHaR H2- I K)tKK£l C I_\MHTi1Jlll . 

0) 

+.Ka.wepa C4eTqMK 0mK6KH y4KTUBaDT Bee 

t\HJIKH,D;p B03MOI Hble KCT04HHKK 

G I n- p 96+137 
<I>apcqeR 

CH2-c 5l.JJ:epHhle -
3MYJi bC11H ~3MepeHHR OT HOCHTeJih 

Hue . Ce4eHHR HOpMH-
posaHM K 3Ha4. 

6 , 62 , 5 ) , nonyq. B AP · 
paoor ax. 0mH6Ku craH -
)J,8pTHbleo 

HI p- p 380 ~OHM38U . H2 - J:K,IJ;KK~ CuKHTHJIJI . M3MepeHKR OTHOCKTeJib 
+Kawepa +C4eT4HKK HUe . 0Il o~MHBOBaH bl K 

l:_UiRK~)J,p qepeHKOB. 6{90 ) = • 7 .:!;0 , 06 1.!6/crep . 
<Papa.n;eR C48T\Ii'IK 0WK6KK B OCHOB-

HOM CT8TKCTK48 CKHe. 
Aq 11- p 590 lfOH K3al{ . - CUHHTlUJI. 

KaMepa C4eT4HKK 

'\ ~ \ ' 

-- - -



~· 0 
Dl~ ,:. 
3:r. 
C"'k. 
~~ 
._ . ........... 
c~ 

.. "' 

, __ 

:;z. \.. r C 

. ---Cc~~K~: f~n B3a-~-Mo-----~-----------
.n;e~CTBHH - ilfOH KTOp ~HCprKH 

MaB 

J-'"'6 $/s- /~, 

MHWeHh Jler eKtop 

----------------------- ----------------
r.,.~ 

.l. 

KI 

... -~ 
n- p 

p-p 

580 

6200 

~OHK3a!l. 
Ka.wepa 

Bo.n.opo.It 
B 3WjJll>
CKJ.1 • 

C!ll.fi! !Y.JIJIH ~ . 
c~o~erq~int 

~JAo(}'JlbCHOH
H.ble :l JiaCTV\HKH 

----------------· ---------· 

-....·-

ITpKMeqaH~ote 

UtHoc~teJibH~e HsuepeHKR. 
Cel.leHHH HopuKpgsaH.bl K 
3Hal.leHHJO 6 (35 ) pa6orH A4. 

MsuepeHHR a6connTH.ble 

--.1 
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Ta6~Hua ill . no~RpH3aUKR B HYK~OH-RyKnORHOM pacceRHHH. 

---- --
CcHJIKa 

T1m n 3·aHMO- 3H~rHR Q p (9) TipHL{8tlaHHe ,:n;eACTBlilR 38 rpa:n;. ---- ------
PI p-p 46 45 , 5 O,OI2.tO,OI3 

56 45, 6 0,062,!0, 0IO 

0, 03I.!;0, 007 

66 20,4 O, 050,±0, UI4 

25 ,5 o, 04 7,!0, 009 

30,5 o, 077,:t0, 010 

35, 6 o, 0'78,±0, 008 

40, 7 0, 062,:tQ, 008 

45, 7 0, 069,!0, 008 

50, 8 o, 067.:.Q, 008 

55,9 o,o59.:o,ooe 

60, 9 0, 058_:0, 007 

65, 9 0,053,:t0, 007 

71 , 0 0, 058+0. .... 007 

71 45, 8 
0'1> 

0,067;!0,009 

78 45,8 0, 094,!0, 007 

86 45, 9 o, ro4! o,oo7 

95 20,6 0,092,!0,010 

25,7 O, III,:t O, 008 

30, 7 o, r3o,:to , oo7 

35,8 O, I3I,t0,007 

40,9 0,112;0,007 

46,0 0, 126.!;0,007 

51,1 O,II5,:t0,007 

56,2 0,096.;:0,007 

61 ,2 0, 099,!0, 007 

L~ 
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CcNJtKa 
TMn B38.H}.IO- JHepriDl 0 p npm&el.laHHe 
;te~CTBHSl M3 B 

66,3 0 ,087+Q,007 

71,3 0 ,069+0,008 

76,4+ 0 ,058z0,007 

81 ,4 0 ,038+0 ,007 

86,4 0,023.:tB,007 

102 30,8 0 , 136_:!:0 ,008 

46,1 0 , 149.:t0,007 

66,4 O,I02z0,007 

107 30,8 o, 157_:!:0 ,009 

46,1 0 , 131+0 ,007 

66,5 0 , 103+0, 007 

118 20,6 0,112+0,010 

25 ,8 0,146_:0 ,010 

30 ,9 0 , 152_:!:0 , 008 

36,0 0,173.:t0 ,008 

41,1 0 ,170_:!:0 ,008 

46,2 O, I 49.:t0 ,007 

51 ,4 0 , 169+0 ,007 

56,5 0 ,134+0,007 

61 , 5 0 , 126_:!:0,008 

66,6 0 , !10+0 ,008 

71,7 0 , 108.!;,0 ,018 

76,7 0 ,080+0 ,008 
81 ,7 0 ,038z0 ,008 
86 ,8 0 ' 029 ::0,009 
91,8 0 , 003.:t0 , 009 
96 ,7 0 ,028.:t0,009 
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CcYJilta Twn B3aHMo- 3HeprHSI Q p OpV!Mel.laHHe ,Ite ~CTBHSI M3B -
127 31,0 0 ,193.:!:0,068 

46,3 0, 187.:!:0,007 

66,7 0,104.:!:0,008 

137 3I , I 0 ' 195.:!:0' 005 

46,4 0' 212.:!:0 ,007 

66,9 0,133+0,008 

147 12,4 O,II 5_:{),0I7 

16, 6 0 , 174,!0,014 

20,7 O, I92.:!:0,0II 

25,9 0,203!0,011 

31,I 0 , 230.:!:0 ,0II 

36,3 o, 247 +<>,on 
41,4 0,232,!0,010 

46, 5 0,246+0,008 

·"'51, 7 0 ,229,!0,008 

56 ,8 0 ' 204,!0 ' 008 
61 ,9 0 ' 158,!0 ,008 

67,0 0 , I 49,!0, 008 

72,0 0 , 139.:!:0 ,006 
p-p 147 3I ,I 0,236+0 ,008 

46, 5 0 ,226+0,007 

67,0 0, 156,!0,008 
M1 p-p 635+15 II,6 0,022,!0,095 

16,2 0, 197+0,046 

20 ,8 0 , 276+0 ,039 

27,6 0, 384+0,049 
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- -
CcuJIKa TKn B3ai1Mv- vH€pnHI Q p llpi1Me4aHHe 

~e~CT ~Ui !,13B ----
27,6 0 , 402.:0,038 

34, 4 o, 400.:0,033 

41,2 0,424.:0,029 

47, 9 0,378.:0,027 

5lt' 5 0 , '357_:0,027 

61,0 0,307_:0,021 

67,5 0,279_:0,027 

7'3,8 0,195_:0 ,028 

80,1 0,167+0,026 

86,3 0,084+0,040 

90,3 0,016_:0,025 

r2 p-n 6'35 18,5 0,243_:0,048 

34 , 5 0 ,303I0,047 

45, '/ 0 , 100_:0 ,031 

56,7 0 ,066.:t0 ,03I 

67 ,3 O, OI7.:t0,05I 

90,0 -o, r~n.±u, U46 

112, 5 -0 ,321_:0 , 051 

134,3 -0,279_:0 ,052 

145,7 -0 ' 176,!0 ,058 



CCbi.JIXa 

Pl 

MI 

r2 

Ta6~HUa ilia. ITepeqeHb pador no K3wepeHH~ noRRpH3auHK B HJKROH- HyKnOHHOM pacceRHKK. 

THn B3a.HWO- 3HeprHR ilonapH3aTOp Yro~ I - ro 
~ef.tCTBKSl M3B pace eHH KSI 

B n.c . 

p-p 46+147 c 17° 

p-p 635+15 Be - 90 

p-n 635 Be -90 

~ 
H 

'"11 
H 

no~ npH3 . 
nyGKa 
p %1> 

72 

58 

58 

t-'3 
j-, 
...... 

MKilleHb 

H2-&H~K. 

H2-J:H~K . 

CH2-C 

.U20-H20 

JJ.ereKrop IIpKYe qasHe 

CUKBT~. llpHBe~eHbl omH6-
cqertnnt KH CTa.THCTHGo 

CUHHT~ . IlpHBe~eHbl CtaTHC 
cqerqHKH omH6KH 

CnHHr~ . ITpKBe~eHbl era-
cqetGHKH tHCTH4eCKHe 

OWH6KH. 

t:1 
H 

0 
0 g; .., 

1\) 
1\) 
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Ta6~Hna IY. ITapaweTp~ KOppeJIHU~~ 11 Tpo~Horo paccenHHst. 

--
Ccwnta T11n B3al1MO- 3HepriDI g ITapa.YeTp~ ITpHMe~run1e 

,]\e~CT BHR M3B rpa)l.. 

EI P-P 140 fJAo..u RCQ) 

Il -o,rao..:o, o54 

15 -0,175.,:0,052 

21 -0' 165..:0 ,044 

25 -Q,I9I..:0,047 

31 -0,183..:0 ,057 

35 -0,034.,:0,066 
/((0) 

Tli p-p 210 JO -0,203..:0,012 

40 -0,133..:0,016 

50 -0,039_:tO,OI5 

60 0 ,062,!0,021 

70 u, 146_1:0, Oc6 

80 0,244+0,046 

90 0,218.,:0,058 

FI p-n 310 nreJ 
42 0 ,72+0, 12 CH.flTbl c rr·-

¢HKa. 

62 0 ,80+0,12 

82 0 ,75..:0, 25 

Chi p-p 315 A (Q) 

22 , 4 -0,324..:0,139 

34,4 -0,167..:0,080 

41,3 0 , 104.,:0,07 I 

70,9 O, ()I0..:0 ,072 

80 , I 0,576,!0 ,087 
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CCWIKa T~m B3aiDio- :JH~rHSI Q ITapauerpw I1p11ue l.laHMe ,n:e~CTBMSI 3B rpa.n:. -
p-p JI5 e 14-M .U(Q) 

23 ,1 0245_:!:0,079 

25,8 0 , 299~0,055 

36,5 0,456_:!:0,081 

52 ,0 0 , 53)_:!:0,060 

55,2 o, 503_:!:0,048 

BO , 5 0,472_:!:0,063 

S I p-p 315 A(Q) 
25 , 4_:!:3,6 -u, JJ9.:!:u, lJ64 
51 , 36_:!:4,5 0 ,007_!0,045 

76,26_:!:4,7 0 , 236.:0,050 
( 

<.)M 

B4 p-p 315 90 ~cnn=0 , 72.:0,29 

AJ P-r 320 90 Cnn=O , 75.:0, II 
AI p-p J82 90 Cnn=0 ,4I6.:0,084 
A2 p- p J82 90 CKp=0 ,63.:0, IO 
Kl p-p 415 90 .ll=0,42.:0,09 
K2 P-P 635+15 

( L\ • 
JJ.(Q) 

54 1,0+0,4 

72 0 , 63.:0,22 

90 0,93.:0,17 

108 o, 25.:0 , 16 

126 0,43.:0,23 



Ta6•ana 1y6. llepeqeR~ pa60T DO I3M8p8HKD napa»eTpOB KOppe~sQa• K tpORHoro pacceRH.fi. 

CcJU.m Tin B381Dl0- Ila.p611erp 3s~ru llO.IfipiS. blleR~> Asa.tB:satop IlpoeqaJule 
JeiCTBIUI 3B IIY1Ut8. 

TI p- p A 147 H2-I}UKHit c 
H3 p- p A 143 72 H2-ZH~KHR c 
T2 p- p R. 210 H2-XH~KHR c 
SI p-p A 315 H2-XH~kHR c 

chi p-p .ll 315 H2- XH)(K.Idi · C 

p-p /( 315 H2-X~KHR c 
A3 p-p 0nn 320 H2-n,uHit c 
AI p-p 0nn 382 H2-xH,n:idt c 1\) 

01 

A2 p-p CKp 382 H2-z~!Ut c 
KI p-p .ll 415 Hz-n..ud c 
K2 p-p .Jl 635 58 H2-unHli c 



( At3b.J cl£) JD 7a U?DJZaqUJDl./J-fl 
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