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B m:icToruuea paC5oTe npe,n;cTaBJieHU mmapnaHTime:·cege~mH :oppa.:.. 
~.,-,..,.~ ""'.': .o~~ -"''" .,.., ""'1fr,_~;7~ .. , -::-.,."';'~""1 

30B8IDIH IIpOTOHOB H ,n;et!:TpOHOB B·'~Jl!03~HQf>.! IIp01:{8CC8. :·, -·:·\.~;,' 

. p + A _. p, d(159°,){:~-;3i:~;;:DE~;-i,~~~~;;:i;ti)1·~~:~:·:~~~·::(~:i(~~:~,::~~C':~~, 

,n;JIH ill8CTH H,n;epHI:lX MmneHHt!:: Be, C, Al, Ti, llo H W. · 
MCITOJib30B8JIHCb IIpHpO,n;HH8 CM8CH H30TOITOB C 8TOMHHM 

B8COM COOTB8TCTB8HHO A=9,0; !2,0; 27,0; 47;9; 95~9 R !83,9. 
(COOTB8.TCTBYJOIIU-18 ,l(8HHll8 ,n;JIH 'It+- R. 'It- - M830HOB C5HJIH orry:... 
C5JlllliOB8HH Harvrn: paHee [ 1] ) • . 

MsMepeHHH BHITOJIH8Jru H8 M8rHHTHOM CIT8KTpOM8Tp8 KYMYJIHTHBHllX 
a,n;poHoB [2 •3 J , paC5oTaBmeM lia BHyTpeHHet!: MRmeim ycKopRTSJIH 

Y-70' /WDBS, .ITpoTBHHO I.' HerrpepHBHHa cC5poc ycKopHeMoro.,::; 
. . .. ,. -~· 

ITYq}(8 IIpOTOHOB H8 Mmn8Hb OC58CIT8~8JI O,n;HOBp8M8HH08 rrep8KpHTR8 .·
1 

· ,n;H8IT830H8 H8'18JibH01t 9Hepro E0 B cpe,n;HeM OT !5 ,II;O 65 raB. 

PaBHOM8pHOCTb cC5pOC8 B ,I1;8HHOM HHT8pB8JI8 9H8prHa 
oC5ecrre~8JI8CD.,· · BB8,IJ;8IDI8M OC5p8TH01t CBH3H C MOIDITOpoB 

CIT8KTpOM8Tp8 H8 BllCOKO'l8CTOTHYIO . CRCT8MY YCKOpRT8JIH ~ . B . 

8KCIT03HI:{HHX.,n;JIH p83HI:lX H,I1;8p H8'18JibH8H H KOH8'IH8H B8JIH'lRH8 E0 
OTJIH'l8JI8Cb OT YK838HH01t H8 !+2 raB,. 'ITO C5HJIO CBH38HO C 

orpaHH'I8HHHrvrn: H8 pemRM OC5p8TH01t CBHSH B OT,II;8JibHHX C88HC8X. 

Orrpe,n;eJieHRe KaJIHC5poBo'!Hot!: KOHCTaHTH MOHRTopa M (eM. /2/), . c 
H80C5XO,IJ;HM01t ,II;JIH aC5COJIIOTH01t HOprvrn:poBKH C8'18IDI1t, BlliTOJIHHJIOCb B 

l 

K8lK,II;OM C88HC8 B ITOJIHOM ,n;H8IT830H8 9H8prd !5+65 raB. ' 

GRCJIO ITOJI83HllX COC5llTd ,n;JIH K8lK,II;Oro H3 H,I1;8p COCT8BHJIO 

(0,3+! ,! ) ·!06 • )IJIH YM8Hbill8HHH CHCT8M8TH'l8CKHX rrorpemHOCT81t, 

CBH38HHllX C p83JIH'IR8M YCJIOBd B OT,I1;8JIDHllX · C88HC8X, B 

8KCIT03HI:{Hflx C KaJK,r\biM H,n;poM IIpOH3BO,n;HJICH KOHTpOJIDHlltt H8C50p 

BOJio!PIJ8MOB01t MRm8HH. ,: . . 

llpH ITOJIY'l8HHH l{MITyJibCHOt!: R 9Hepr8TH'l8CK01t 38BHCRMOCT81t 

ceqeHHt!: ncrroJioSOBaHH HHTepBaJIH rro RMITYJiocy WP8rM8HTa 
dq=0,05 raB/c R rro aHeprRH rrepBH'IHI:lX npoTOHOB .· dE0=5+8 raB. 

Bll,IJ;8JI8HH8 .. IIpOTOHOB . H . ,II;8a:Tp0HOB cpe,n;H perncTpRpY8MllX ···::. 

WParMeHTOB oC5ecrre~aJioco TeXHHKott _ .. ~peMeHR .. rrpoJieTa 
paspeme~meM 0, 5 uceK. '' · • ., "' ~ .,.. · • ·: 

MHBapH8HTJru8 ~p8~8JibHU8 C8'18HHH ,n;JIH· IIpOTOHOB R 

. © 061>e.11HH1~ ... Rllep~_Et:,~eAoBaHHii )ly6aa, 1990 
Ytn.c.i\:o.,. '":i""l 1 , 11 ~,. .. rryr I 
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l 
Tao.nnua I. MHBapHaHTHli!e ce'-!eHnH Bli!xona rrpoToHoB B peaKI..Um pt Be-.p+ •.• 

6 r. B-2 3 -1 / 
:~o ·.a · c · cp , r~.yx .. wrt 

----------------l 
q T \! 3HeprHfl rrepBU'-IH!i!X IIpOTOHOB,T3B I 

I 
p p I 

MsB/c -----~ MsB 
IB 24 28 34 

300 47 6.79±.34 6.92±.35 6.90±.34 6.40±.32 
350 63 4.44±.22 4.56±.22 4.69±.23 4.69±.23 
400 82 2.74±.14 2.67±.13 2 .86±. I4 2.79±. I4 
450 102 (I4. 72±. 74 )E-I ( I5. 70±. 78.)E- I (I6.I8±.8I )E-I (I6.25.t.81)E-I 
500 125 (8.00±.40)E-I (8.30±.41 )E-I (8.26± .4I )E-1 (8.5?.t.43)E-1 
550 149 (4.29±.2I)E-1 (4.32±.22)E-1 ( 4. 54±.23 )E- I (4 .62±.23 )E-I 
600 175 (2.II±.II )E-I (2.I4±.II )E-I (2. I4±. II )E-I (2.16±.II )E-I 
650 203 (9.I0±.45)E-2 (9.?5±.49)E-2 (10.40± .52 )E-2 (10.57± .53 )E-2 
700 232 ( 4 .28± .2I )E-2 (4.64±.23)E-2 (4.92±.I9)E-2 (4.9?:t.25)E-2 
750 263 (I8.44±.92)E-3 (I9.I7±.96)E-3 (17.90±.89)E-3 (18.23±. 9I )E-3 
800 295 (7.83±.39)E-3 (8. 90±.45) )E-3 (9.44±.48)E-3 (8.83.:t..48)E-3 
850 328 (3.60±.I9)E-3 (3.54:t.I7)E-3 (3 .86± .3I )E-3 (3.64±.29)E-3 
900 362 (I. 422 ± • I 08 ) E-3 (I.506±. I02 )E-3 (I.482±.097)E-3 (I.625±.I02)E-3 
950 397 (5.22±.74)E-4 (4.35:t.50)E-4 (4.73±.59)E-4 (5.64±.6I)E-4 

IOOO 4.33 (I. 54±. 43 )E-4 (I.67±.35)E-4 (I. 85±. 36 )E-4 (I. 74± .33 )E-4 
I050 4.70 (0.4I2±.I68)E-4 (0.503±.I78)E-4 (0.290±.I29)E-4 (0.722±. I93 )E-4 
IIOO 507 (0.092±.083)E-4 (O.I65±.095)E-4 .(0.207±. I03 )E-4 (0.263±.I07)E-4. 
!!50 54.6 (0.083±.079)E-4 (O.I26±.063)E-4 (0. 09I ±. 064 )E-4 (0.076±.054)E-4 
I200 585 (0.56±.56)E-5 (0.67±.48)E-5 

--
T

0
,MsB .... 36.8±0.2 37.0±0.2 37.!±0.2 37.5±0.2 

co .... .2082±.0029 .2164±.0030 .2237±.0030 .2256±.0032 



\ 
Ta6~ua.2. MliBapH8HTHH8 ceqeHHH BHXona ITpOTOHOB B peaKUHH p+Be~p+ ••• 

~6·TaB-2 ·c3 •cp- 1 1HyRAOH .. 

qp T 3HeprHfl rrepBHqHHX ITpOTOHOB,rsB p 

MaB/c MaB 
4I 49 57 17+62 

300 47 6.81±.34 6.90±.34 7.00±.35 6.84±.34 
350 63 4.81±.24 4.62±.23 4.75±.24 4.68±.23 
400 82 2. 78±. 14 2.84±.14 2~84±.14 2.80±.14 
450 102 (15.96±.80)E-I (15.81±.79)E-I (15.81±.79)E-I (15.86±. 79)E--I 
500 125 (8.69±.43)E-I (8.30±.41)E-I (8.65±.43)E-I (8.45±.42)E-I 
550 149 (4.54±.23)E-I (4.52±.23)E-J (4.62±.23)E-I (4.52±.23)E-J 
600 175 (2 .22±. II )B:-I (2.24±.II )E-I (2.23± .II )E-1 (2.19±.II )E-J 
650 203 (I0.67±.53)E-2 (I0.74±.54)E-2 (10.47±.52)E-2 (10.34±.52)E-2 
700 232 (4.97±•25)E-2 (5. 19± .26 )E-2 (4.91±.24)E-2\.. (4.88±.24)E-2 
750 263 (2.09±.II )E·:--2 (2.0I±.10)E:-2 (2. 12±. II )E-2 (2.0I±.10)E-2 
800 295 (9. 02± .45 )E-3 (9.40±.47)E-3 (9.49±.48)E-3 (9.10±.45)E-3 
850 328 (3.81±.19)E-3 (4.06±.20)E-3 (4.15± .21 )E-3 (3.91±.19)E-3 
900 362 (15.52±.77)E-4 (16.55±.83)E-4 (17.78±.99)E-4 (15. 94± .80 )E-4 
950 397 (5.74±.40)E-4 (5.56±.49)E-4 . (5.74±.59)E-4 (5. 43± .27 )E-4 

IOOO 433 (2.352±.304)E-4 (1.843±.314)E-4 (2 .085± .37I )E-4 (1.973±.132)E-4 
I050 470 ·(0.550±.134)E-4 (0.655±.151)E-4 (0.361 ±. 136 )E-4 (0. 558±. 064 )E-4 
rroo 507 (0.223±.079)E-4 (0.242±.085)E-4 (0.208±.093)E-4 (0.22Lt. 037 )E-4 
II 50 546 (0.125±.056)E-4 (0. 144±. 054 )E-4 (0. II4±. 080 )E-4 (0.121±.025)E-4 
1200 585 (0. 17±. 12 )E-5 (0.25± .25 )E-5 (0.42±.17)E-5 

\ T---;-;~~±0. I5 T
0

,MaB ... 37.4±0.2 37.6±0.2 37.5±0.2 

.2305±.0032 t-~2250;003;1 co -+ .2275±.0030 I .2284±.0032 I 
- __ _j_ ___ _J_ ___ 

Ta6.1IHUa 3. MliBapH8HTHH8 ceqeHHfl BHXona ITpOTOHOB B peaiCUID'I 
~6·TSB-2 ·c3 ·cp- 1 1HyRAOH 

12 p+C ... p+ ••• 

-
q T 3HeprHH rrepBUqm.IX ITpOTOHOB,TSB p p 

MaB/c MaB 
I7 23 28 34 

300 47 I0.02±.50 9.44±.47 I0.09±.50 I0.28±.51 
350 63 6.761±.338 7.128±.356 7.328±.366 7.464±.373 
400 82 4.149±.207 4.375±.219 4.276±.214 4.375±.219 
450 102 2.483±.124 2.624±.131 2.570±.128 2.594±.130 
500 125 1.455±.073 1.435±.072 1.535±.077 1.578±.079 
550 149 .7943±.0397 .8203±.04IO .8433±.0422 .8570±.0428 
600 175 .3926±.0I96 .4036±.0202 .4169±.0208 .4266±.0213 
650 203 .1927±.0096 .190I± .0095 ·.2023±.0I01 • 2004±. OIOO 
700 232 (8.07±.40)E.:..2 (8.87±.44)E-2 (8.59±.43)E-2 (9.29±.46)E-2 
750 263 (3.85±.I9)E-2 (3.77±.I9)E-2 (4.34±.22)E-3 (4.28±.21)E-3 
800 295 (I7.45±.87)E-3 (I5.85±.79)E-3 (I7.30±.86)E-3 (I9.54±.98)E-3 
850 328 (7.4I±.37)E-3 (7 .45±.37)E-3 (7.46±.37)E-3 (7.98±~40)E-3 
900 362 (3.I4±.20)E-3 (3.49±.21)E-3 (2.94±.I8)E-3 (3. 48± .20 )E-3 · 
950 397 (II.54±I.IO)E-4 (I3. 18±1.23 )E-4 (I2.7I±I.I2)E-4 (II .59±! .05 )E-4 

!000 433 (4.I21±.62I)E-4 (5.058±.676)E-4 (3.972±.546)E-4 (5.I76±.686)E-4 
I050 4.70 (I.950±.503)E-4 (2.355±.555)E-4 (2.080±.490)E-4 (2.679±.547)E-4 
IIOO 507 (. 929±. 328 )E-4 ( .541±.242 )E-4 ( .374±. 187 )E-4 (.499±.223)E-4 
II 50 54.6 (. 3I2±. ISO )E-4 (.170±.I20)E-4 

T
0

,MaB .... 38.7±0.2 38.8±0.2 38.5±0.2 38.9±0.2 

co .... .3770±.0050 .3826±.0053 .3919±.0054 .4067±.0054 



Ta6~ua 4. MHBapH8HTHH8 ceqeHHfl BUXO~a ITpOTOHOB B peaRUHH 
. M6•raB-2 ·c3 •cp- 1 1Hy~OH 

12 p+C. -+p+ ••• 

., : .. 

qp T 8HeprHfl rrepBH~X ITpOTOHOB,raB '-p 
MaB/c MaB 

4I 49 56 I5+6I 

.. 
300 47 !0.67±'.53 I0.30±.5I !0.35±.52 I0.24±.5I 
350 63· 7.430±.37! 7.447±.372 . 7.362±.368 7.32!±.366 
400 82 4.436±.222 4.355±.218 4.467±.223 4.369±.2!8 
450 102 2.642±.!32 2.600±.!30 ' 2.69!±.!35 2.6I4±.I3L 
500 125 !.588±.079 !.622±.08! !.694±.085 ' I. 576±. 079 
550 149 .885!±.0442 .9120±.0456 .9!62±.0458 .8728±.0436 
600 175 .4355±.02!8 .4498±.0225 .44!6±.022! .4287±.02!4 
650 203 .2099±.0!05 . .2!23± .0!06 .2!28±.0!06 .2052± .0!03 
700 232" (9.I8±.46)E-2 (8.9I±.45)E-2 (9. 20±. 46 )E-2\.. (8.95±.45)E-2 
750 263 · (4.25± .2! )E-2 (4.30± .2! )E-2 (4.46±.22)E-3 · (4~23:t.2I)E-3 
800 295 (!7. 99±. 90 )E-3 (I9.I4±.96)E-3 (19. !9±. 96 )E:-3 (I8.3I:t.9I)E-3 
850 328 (8.6I±.43)E-3 .(9. 08±. 45 )E-3 (9.I8±.46)E-3 (8.36±.42)E-3 
900 362 (3.57±.!8)E-3 (3.87±.19)E-3 (3.58±.I8)E-3 (3.50±.I7)E-3 
950 397 (I5.2I±I.IO)E-4 (I7.02±I.20)E-4 (!5.03±!.04 )E-4 ( !4. 22±. 7II )E-4 

IOOO 433 ( 4 ·• 560±. 557 )E-4 (6.I38±.643)E-4 .(6.397± .621 )E-4 (5.300±.265)E-4 
I050 470 (2.944±.529)E-4 (2.I58±.482)E-4 (2. 673±. 496 )E-4 (2.486±.200)E-4 
IIOO 507 (. 60!± .227 )E-4 (. 979± .295 )E-4 (!.528± .360)E-4 (. 976±; I28 )E-4 
II 50 546 (. 48!± .296 )E-4 (.183:t.I29)E-4 ( • 373 ± • I 67 ) E-4 (. 355±. 084 )E-4 
I200 585 ( .095± .095 )E-4 (.I52:t.068)E-4 

--
T0,MaB ... 39.0±0.2 39.5±0.2 39.3±0.2 39.!±0.2 

co ... .4!37±.0057 .4!89±.0058 .4224±.0058 .4072±.0055 

---:.~~~~--------------------~· .------- -~~ 

Ta6~ua 5. MHBapH8HTHbi8 ceqeHHS'I BllXO.n;a ITpOTOHOB B peaRUIDI p+Al·->p+ •• ; 

JVtC5 • raB-2 
• c3

. • cp - 1 /Hy~oH 

qp TP 3HeprHfl rrepBHqHbiX ITpOTOHOB,raB 

MaBic MaB 
I7 23 28 34 

300 47 !8.66±.93 !8.45±.92 18.79±.94 !9.59±. 98 
350 63 !2.79±.64 12.94±.65 I3.I5:t.66. !4.03±.'10 
400' 82 7.43±.37 7 .62±.38 7.74±.39 7.98±.40 
450 102 4.69±.23 4.64±.23 5.05±.25 5.05±.25 
500 125 2.685±.!34 2.655±.133 2.831±.!42 2.?48±.137 
550 149 !.435±.072 !.53!±.076 !.528±.076 !.556±.078 
600 175 .7656±.0383 • 8072±.0404 .8241±.04!2 . .7889±.0394 
650 203 .3459±.0!73 .4027±.020! .4!59±.0208 .4276±.0214 
700 232 • !832±. 0095 • !928±. 0!08 • 2032±. 0!02 • !991± .0!00 
750 263 (8. 93±. 6! )E-2 (9.20±~65)E-2 (!0.23± .62 )E-2 (9.42±.58)E-2 
800 295 (4.00±.38)E-2 (4.43±.43)E-2 (4.26±.38)E-2 (5.IO:t.42)E-2 · 
850 328 (!.55±.2! )E-2 (2.I4±.28)E-2 '(2. 38±. 26 )E-2 (2.06±.24)E-2 
900 362 (8.02±!.28 )E-3 (7.82±I.32)E-:3 (9.93±I.50)E.:..3 (I0.47±I.43)E-:3 
950 397 (3.52±.79)E-3 (2.85:t.64)E-3 (3. 97± .87 )E-3. (4.80±.94)E-3 

IOOO 433 (I.426±.539)E-3 (.832±.4I6)E-3 (I.084±.4IO)E-3 (I. 87I ±. 519 )E-3 
I050 470 ( .467± .269 )E-3 (.698±.3I2)E-3 (. 583±. 26! )E-3 (I.050±.3I6)E-3 
IIOO 507 (.I68±.I68)E-3 (.2624±.I856)E-3 ( .330±. I47 )E-3 ( .4!8±.24! )E-3 

T
0

,MaB ... 40.!±0.3 . 40.7±0.3 . 4I.I±0.3 4!.0±0.3 

co ... .7504±.0!25 .7884±.0!33 .8264±.0!33 .8325±.0!33 



Ta6~a 6. llliBapH8HTH1te ceqeHHfl Bl:lXO~a I!pOTOHOB B peamnm . p+Al-+p+ ••• 
~6·T3B-2 ·c3 ·cp- 1 /~y~o~ . 

qp T 3Heprllfl rrepBilqHHX I!pOTOHOB,T3B p 

MsB/c MsB • 
4I 49 56 I5+6I 

300 47 I8.97±.95 I8.54±.93 18.97±.95 I8.87±.94. 
350 63 I3.I2±.66 I3.24±.66 I3.93±.70 I3.39±.67 
400 82 7.78±.39 7.9I±.40 8.II±.4I 7.84±.39 
450 102 5.I6±.26 ,. 5.13±.26 5.28±.26 5'.06±.25 
500 125 2.9I7±.I46 2.74I±.I37 2. 958±. I48 2.8I5±.141 
550 149 I.500±.075 I.592±.080 I.600±.080 I.545±.077 
600 175 .8472±.0424 ~8166±.0408 .88IO± .044I' .8273±.04I4 
650 203 .4055±.0203 .4266±.02I3 .44I6±.022I • 4153±. 0208 
700 232 .2023± .OIOI • 2061 ±.or 03 .2094±. 0105 \_ .20I5±.0IOI 
750 263 (9.73±.5I)E-2 (10.45±.52)E-2 (9.53±.48)E-2. (9.73±.49)E-2 
800 295 (4.62±.33)E-2 (4.95±.33)E-2 (4.53±.32 )E-2 (4.61±.23)E-2 
850 328 . (2.44± .23 )E-2 (I. 93±. 20 )E-2 (2.39±.21 )E-2 (2. IS±. II )E-2 
900 362 (9.46±I.29)E-3 (II. 72±I.39)E-3 (9. 75±I. I3 )E-3 (9.85±.5I )E-3 
950 397 (3.27±.63)E-3 (3.68±.68)E-3 (4.38± .SI )E-3 (3.82±.29)E-3 

IOOO 433 (I.8I5± .454 )E-3 (2. OIB±. 404 )E-3 · (I. 770±. 369 )E-3 (I.74I±.179)E-3 
1050 470 ( .667±.236)E-3 (. 627± .222 )E-3 ( .656± .2I9)E-3 (. 727±. I04 )E-3 
IIOO 507 ( .330±. I35 )E~3 (.3622±.209I)E-3 (.439±.2I9)E-3 (.35I±.072)E-3 

T
0

,MsB-+ 4I.I±0.3 4!.5±0.3 4I.I±0.3 4!.4±0.2 

co -+ .8297±.0!3! .84II±.OI27 .8567±.0!23 • 8357 ±. OII6 

Ta6~a 7. MHBapH8HTH1te ceqeHHfl BHXO~a I!pOTOHOB B peaKUHH p+Ti-+p+ ••• 
~O·TsB-2 ·c3 •cp- 1 /~y~o~ 

qp. T p 
3Heprilfl rrepBilqHHX I!pOTOHOB,T3B 

MsB/c MsB 
I7 23 28 34 

.. 

300 47 27.34±1.37 27 .05±I.29 27 .24±I.36 28.57±I.42 
350 63 !8.20±0.90 16.94±0.85 I8.I9±0.9I I8.77±0.94 
400 82 II.89±0.57 10.45±0.52 II.98±0.58 II.35±0.57 
450. 102 6.49±0.32 6.53±0.33 6.84±0.34 7.52±0.36 
500 125 4.22±0.2I 4.I5±0.2I 4.05±0.20 4.30±0.22 
550 149 2.20±0.10 2.33±0.11 2.25±0.11 2.38±0.I2 
600 175 (I2.33±.6I)E-I (!2.0!± .60)E-I (II. 98± .60 )E-I (!2.22±.60)E-I 
650 203 (5.30±.26)E-I · (6.0I±.30)E-I (6.47±.3I)E-I (6.64±.33)E-I 
700 232 (3.I4±.I5)E-I (2.95±.I5)E-I (2.85±.I4)E-I (3.16±.I5)E-:-I 
750 263 (14.23±. 7I )E-2 (!5.43±.74)E-2 (!4. 98±. 75 )E-2 (!4.60±.73)E-2 
800 295 (6.95±.35)E-2 (7.40±.37)E-2 (7.54±.37)E-2 (7.15±.36)E-2 
850 328 (2.88±.;!7)E-2 (3.40±.I8)E-2 (3.37± .17 )E-2 (3.37±.17)E-2 
900 362 .(13.90±! .IO)E-3 (I4.53±L09)E-3 (16.39±!.07 )E-3 (!7 .9I±I.08)E-3 

. 950 397 (6.45±.67)E-3 (7.37±0.72)E-3 (6.94±0.63)E-3 (7.80±0.73)E-3 
IOOO 433 (2.24±.33)E-3 (2.7I±0.4I)E-3 (3.64±0.42)E-3 (3.75±0.46)E-3 
1050 470 (!.34±.30)E-3 (0.84±.20)E-3 (!.09±.26)E-3 (!.24±0.28 )E-3 
IIOO 507 (.43±.I2)E-3 (0.6I±.I8)E-3 · (0.35± .!4 )E-3 (0.65±.!7)E-3 
II 50 ( .22±. 10 )E-3 (.52±. 4·5 )E-4 (!.32± .66 )E-4 ( .32±. 10 )E-3. 
!200 (. 72± .62 )E-4 (!.26±.77)E-4 

T
0

,MsB -+ 4!.4±0.2 42.4±0.3 42.!±0.3 42.2±0.2 

. co -+ I.I9±0.02 !.2!±0.02 !.23±0.02 !.27±0.02 .. .. 



Ta6~a 8. MH8apR8HTHH8 ceqeHHa BHXO~a rrpOTOHOB B peaKUHR p+~i~p+ ••• 
.McJ • rsB-2 • c3 • cp-1 /H.!:JK.A.OH. . 

qp T SHeprRH rrepBRqnux rrpOTOHOB,TSB p 

MsB/c MsB 
41 49 57 15+61 

300 47 28.62±!.40 28.9I±I.4I 26.78±!.34 27.79±1.45 
350 63 18.07±.89 I8.40±.9I 18.95±.94 . !8~22±.92 
400 82 II.58±.56 12.27±.60 ·12.21±.59 ·II.68±.57 
.450 102 7.72±.37 7.00±.35 7.68±.37 7.II±.36 
500 125 4.26±".21 4.40±.22 4.53±.22 4.27±.22 
550 149 2.45±.12 2.48±.12 2.39±.12 2.35±.12 
600 175 (I2 .29± .6I )E-1 (I2.63±.63)E-I (I2.97±.65)E-I (I2.35±.63)E-I 
650 203 (6.37±.32)E-1 (6.I4±.3I)E-J (6.52±.33)E-1\. (6.2I±.32)E-1 
700 232 (3.27±.I6)E-I (3.09±.I5)E-I (3.I9±.I6)E-I (3.09±.I6)E-I 
750 263 (16. IO±. 79 )E-2 (I6.28±.80)E-2 (I6.52±.80)E-2 (I5.45±.75)E-2 
800 295 (7.22±.36)E-2 (7. 95± .38 )E-2 (7 .39±.37)E-2 (7.37±.35)E-2 
850 328 (3.58±.I8)E-2 (3.75±.I8)E-2 (3.48±.I7)E-2 (3.40±.I7)E-2 
900 362 (I6.69±.89)E-3 (I7.26±.86)E-3 (I7.04±.85)E-3 (I6.25±~77)E-3 
950 397 (8.I9±.62)E:....3 (7.96±.57)E-3 (8.28±.57)E-3 (!"/.57± .36 )E-3 

IOOO 433 .(2.37± .3I )E-3 (3.04±.34)E-3 (3.38±.34)E-3 (3.02±.I5)E-3 
1050· 470 (I.6I± .26 )E-3 (I.65± .26)E-3 (I.63± .26 )E-3 . '(I.34±. II )E-3 
IIOO 507 ( . 57± • I 4 ) E-3 (0.62±.I8)E-3 (0.72±.2I)E-3 (.58±.06)E-3 
II 50 . ( .65 .40)E-4 (!.44 .55)E-4 (2.90 .75)E-4 (3.17 .55)E-4 
1200 ( .45 .39)E-4 (.39 .34)E-4 (.75 .48)E-4 (I. 23 • 45 ) E-4 · 

T
0

,MsB ... 42.3±0.2 42.6±0.3 42.5±0.3· 42.6±0.2 

co ... !.29±0.02 !.30±0.02 I.3I±0.02 !.27±0.02 

'""--'--'\1'-· ... 

Ta6~a 9. MHBapR8HTHH8 ceqeHHH BilXO~a rrpOTOHOB B peaKUHR p+Mo ... p+ .•• 

.Mf5•T3B-2 ·c3 •cp- 1 /H.y~o'H. 

qp TP SHeprHH rrepBnt-l:HHX rrpOTOHOB, TsB 

MsB/c MsB 
17 23 28 34 

300 47 28.00±1.40 27.37±!.37 30.35±!.52 27.94±!.40 
350 63 !8.68±0.90 !8.40±0.92 2I.I7±I.OI !8.90±0.95 
400 82 II.42±0.57 12.88±0.63 12.03±0.60 II. 48±0. 57 
450 102 7.36±0.35 7.9!±0.40 7.34±0.37 7.77±0.38 
500 125 4.00±0.20 4.65±0.23 4.23±0.2! 4.08±0.20 
550 149 2.37±0.!2 2.29±o.II 2.49±0.!2 2.44±0.!2 
600 175 (!2.56± .63)E-J (!4.27±. 7I )E-1 (I3.70±.68)E-I (I4.40±.72)E-I 
650 203 (7 .22± .3! )E-I (6.84±.34)E-l (7.07±.35)E-l (7.54±.36)E-I 
700 232 (3.00±.I5)E-I · (3.47±.I7)E-I (3.98±.I9)E-I (3.4I±.I7)E-I 
750 263 (I4.77±.82)E-2 (I6.6I±.88)E-2 (!6. 77± .82 )E-2 (I9.52±.94)E-2 
800 295 (8.I4±.55)E-2 (7.09±.49)E-2 (8.47± .5! )E-2 ·(8.64±.5I)E-2 
850 328 (3. I6± .34 )E-2 (4.2I±.38)E-2 (3.72±.33)E-2 (3.68±.32)E-2 
900 362 (I.63±.2I)E-3 (I. 53±'. I9 )E-3 (!.85± .20 )E-3 (I.92±.I9)E-3 
950 397 (6.84±I.29)E-3 (7 .8I±I.36)E-3 (7 .53'±! .24 )E-3 (9.IO±I.48)E-3 

IOOO 433 (3.43±.76)E-3 (3.I0±0.67)E-3 (3.99±0.73)E-3 . (3.69±0.77)E-3 
1050 470 (2.06±.50)E-3 (!.07± .30)E-3 (I.33± .35 )E-3 (0.67±0.24)E..:.3 
IIOO 507 (. 46± .20 )E-3 (0.64±.26)E-3 (0.62±.26)E-3 (0.30±.I5)E-3 

T
0

,!lsB ... 4!.9±0.3 42.1±0.3 42.5±0.3 42.8±0.3 

co ... !.25±0.02 !.33±0.02 !.37±0.02 !.36±0.02 



. . 
Ta6JIHQa IO. 11HBapH8HTHH8 C8ti8HHfl BHXO~a npOTOHOB B peaKtum p+MO-+p+ ••• -

· M6•rsB-2 ·c3 •cp- 1 /Hy~OH . . 

qp T 3HeprHfl rrepBHtiHHX ITpOTOHOB,TSB p 

MsB/c MsB 
4I 49 57 I5+6I 

300 47 30.00±1.45 29.23±1.46 3I.17±I.54 29. 15±1.45 
350 63 19~74±.99 20.62±1.03 20.53±1.03 19.72±.99 
400 82 12.97±.64 13.04±.64 13.24±.65 12.44±.63 
450 102 .7;;67±.37 7.64±.38 8.79±.42 7.78±.38 
500 125 4.81±.24 4.77±.24 5.08±.25 4.51±.23 
550 149 2. 79± .13 · 2.80±.14. . 2.85±.14 2.57±.13 
600 175 (14.81±. 74 )E-I (14.76±.74)E-I (15.7I±.76)E-I ( 14. 32±. 70 )E-I 
650 203 (7.4I±.36)E-I (7.54±.37)E-I (7.45±.37)Eri (7. I5± .36 )E-I 
700 232 (3.36±.I7)E-I (3.81±.I9)E-I (3. 93± .20 )E~I (3.56±.I8)E-I 
750 263 (I8.6I±. 93 )E-2 (I7.83±.89)E-2 (I8.05±.90)E-2 (I7.45±.89)E-2 
800 295 (8.00±.43)E-2 (9~06±.47)E-2 (9.76±.50)E-2 (8.45±.42)E-2 
850 328 (4.03±.30)E-2 (3.86±.30)E-2 (3. 97± .3I )E-2 (3.8I±.I9)E-3 
900 362 (I7.46±I.73)E-3 (I8.30±I.83)E-3 (I9.56±I. 94 )E-3 (I7.8I±.86)E-3 
950 397 (8.94±I.I7)E-3 (8.3I±I. I6 )E-3 . (9.47±1 .3I )E-3 (8.29±.49)E-3 

IOOO 433 (4.12±.73)E-3 (4.92±.93)E-3 (4.77±.91)E-3 (4.00±.30)E-3 
I050 470 (2.56±.73)E-3 (2.24±.56)E-3 (2.15±.50)E-3 (I.73±.18)E-3 
IIOO 507 (.51±.23)E-3 ( .65±.29)E-3 ( .85± .32 )E-3 ( . 57± . II ) E-3 

T
0

,MsB ... 42.4±0.3 42.7±0.3 42.7±0.3 42.9±0.2 

co ... !.42±0.02 !.45±0.02' I.5I±0.02 !.40±0.02 

Ta6JIHQ8 II. 11HBapH8HTHbi8 C8ti8HHfl BHXO~a npoTOHOB B peaKW'lli p+W-+p+ ••• 

. M6•rsB-2 •C3 •Cp-1/HyXAOH 

qp T p 
3HeprHH rrepBUtiHbiX npOTOHOB,rsB 

MsB/c MsB 
I7 23 28 34 

300 47 3I.21±I.56 29~75±I.49 33.22±1.66 32.42±1.62 
350 63 20.92±I.04 2I.13±I.06 22. II±I. 10 2I. 7I±I.08 ·. 
400 82 13.30±0.66 14.05±0.69 14.24±0.71 15.13±0.72 
450 102 8.47±0~41 8.48±0.41 ·8.51±0.43 9.44±0.46 
500 125 4.97±0.24 5.08±0.24 5.16±0.26 5.48±0.26 
550 149 2.73±0.13 2.82±0.14 2.76±0.14 2.91±0.15 
600 W5 ('!3 .30± .67 )E-I (14. 70±. 72 )E-'-1 (15.24±.73)E-I (14.99±.75)E-I 
650 203 (7 .06± .35 )E-I (7 .47±.37)E-I (8.49±.40)E-I (7 .88±.39)E-J 
700 232 (3.57±.18)E-I (3.84±.19)E-I (3.89±.19)E-I (4.21±.21)E-I 
750 263 (17.05±.85)E-2 (18.66±.92)E-2 (I8:63±.93)E-2 (18.97±.95)E-2. 
800 295 (8.02±.48)E-2 (!0.03± .56 )E-2 (9.68±.49)E-2 (9.05±.49)E-2 
850 328 (4.I4±.30)E-2 (3.98±.33)E-2 (4.05±.32)E-2 (3.82±.30)E-2 
900 362 (16.64±.23)E-3 (23.38±.26)E-3 (2I. 93± .23 )E-3 (25.47±.24)E-3 
950 397 (7 .6I±I.38)E-3 (7.54±1.5I)E-3 (9.6I±1.55)E-3 (8.60±1.48)E-3 

IOOO 433 (3.50±.94)E-3 (4.63±I.I9)E-3 (4. 7I±I.04 )E-3 (3 .2I±I. !4 )E-3 
I050 470 (2. II±. 59 )E":"3 (I~ 78±-. 73 )E-3 (2.47±. 97 )E-3 (2.23±1.00)E-3 
IIOO 507 (I.IO± .53 )E-3 (0.70±.40)E-3 (0.55±.37)E..:3 (0.65±.36)E-3 

T
0

,MsB ... 4!.8±0.3 42.6±0.3 42.4±0.3 42.1±0.3 

co ... 1.42±0.02 1.50±0.02 1.55±0.02 1.57±0.02 



Ta6~~a !2. MHaapR8HTHH8 ceqeHRfl BHXona ITpOTOHOB B p88KUHH p+W~p+ ••• 
~a.raB-2 ·c3 ·~p- 1 1Hy~oH 

qp T 3HeprRfl rrepBH~X ITpOTOHOB,TSB p 

MaB/c MaB 
41 49 56 15+61 

300 47 33.61±!.63 30.50±1.53 3!.59±!.58 31.76±1.59 
350 63 21.19±1.06 22.09±1.10 2!.85±1.09 2!.57±!.10 
400 82 14.69±0.73 15.07±0.75 !5.8!±0.75 !4.61±0.70 
450 102 9.38±0.46 9.10±0.45' 9.53±0.47 8.99±0.44 
500 125 5.44±0.27 5.4!±0.27 5.54±0.27 5.30±0.26 
550 149. 2.99±0.!5 2.96±0.!5 3.04±0.15 2.89±0.!4 . 
600 175 (15.64±.77)E-I (16.27±.80)E-I (15. 44±. 77 )E-I\. (I5.0~±.76)E-1 
650 203 '(8.97±.43)E-1 (8.81±.42)E-I (8.6I±.43)E-1 (8.I9±.4I)E-I· 
700 232 (4.32±.21 )E-1 (3.97±.20)E-I (4.12±.21 )E-I (3.99±.20)E-1 
750 263 (20.68±.99)E-2 (!9 .88±. 99 )E-2 (20.46±!.10)E-2 CI9.I9±. 96 )E-2 
800 295 (9.69±.47)E-2 (9.89±.48)E-2 (10.I±.50)E-2 (9.50±.47)E-2 
850 328 (4.2I±.27)E-2 (4. 7!± .30 )E-2 , (4.27±.28)E-2 (4.I7±.2I)E-2 
900 362 (19 .00±!.87 )E-3 (19.40±!.9! )E-3 (26.69±2.40)E-3 (21. 93±1. 05 )E-3 
950 397. (10.25±I.44)E-3 (12. II±I.58 )E-3 (9.00±I.35)E-3 (9.24±0.58)E-3 

IOOO 433 (4.75±.99)E-3 (3.25±0.79)E-3 (6.46±I.I6)E-3 (4.36±0.43)E-3 
I050 470 (2.12±.66JE-3 (I.43±.58)E-3 (2 .36± .84 )E-3 (2.07±0.30)E-3 
IIOO 507 (0.85±. 40 )E-3 (!.06± .53 )E-3 (!.32± .65 )E-3 (0 .89±. 16 )E-3 

T
0

,MaB ~ 42.6±0.3 42.7±0.3 42.8±0.3 42.9±0.2 

co -+ !.62±0.02 1.60±0.02 !.63±0.02 !.57±0.02 

Ta6JIRUa !3. llfHB8pH8HTHH8 ceqeHRfl BHXOna neitTpOHOB B p88Kl1,illi p+Be-+d+ ••• 
~·raB-2 ·c3 •cp- 1 1Hy~oH 

qp T 3HeprHfl rrepBHqHUX ITpOTOHOB,TaB 
p 

MaB/c MaB 
IB 24 28 34 

500 66 (I.9I±.I2)E-I (2.05±.35)E-I (2.I5±.34)E-I (2.09±.32)E-I 
550 79 (10. 99±. 7I )E-2 . (1I.I7±.68)E-2 (II .83±. 7l)E-2 (II.53±.69)E-2 
·600 94 (5.64±.43)E-2 (5.85±.39)E-2 (6.08±.4I)E-2 (6.I8±.40)E.;_2 
650 109 (3.27±.25)E-2 . (3.I2±.23)E-2 (3.08±.2I)E-2 (3 .41± .23 )E-2 
700 126 (!.59±. 13 )E-2 (I.77±.I4)E-2 (2.05±.I5)E-2 · (!.86± .!4 )E-2 
750 144 (9.88±.70)E-3 (9~27±.57)E-3 (9.98±.60)E.;_3 (!0.23±.6I)E-3 
800 164 (5.0I±.54)E-3 (5.26±;.52)E-3 (5.26±.45)E-3 (5~49±.42)E-3 
850 184 (2.50±.37)E-3 (2A3± .33 )E-3 (2.77±.33)E-3 . (3.I7±.33)E-3. 
900 205 (I.22±.20)E-3 (I. !3± .17 )E-3 (!.35±. 18 )E-3 (I·. 50± .22 )E-3 
950 227 (6.34±!. 16 )E-4 (5.45±.9I)E-4- (6.87±.98)E-4 (5.83±.83)E-4 

1000 250 (2.97±.65)E7'4 (2.4I±.76)E-4 (I. 92± .5! )E-4 (2.26±.53)E..:.4 
1050 274 (!.52±.57)E-4 · (I.25±.40)E-4 (I. 16± .37 )E-4 (!.40± .37 )E-4 . 
1100 299 (.44±.3I)E~4 (. 76± .29 )E-4 (. 40± .20 )E-4 ( .45±.20)E-4 
1150 325 (.I6±.!6)E-4 (~38±.I9)E-4 ( .28± .20 )E-4 ( .'24± .23 )E-4 
1200 351 (.64±.64)E-5 ( .25± .!3 )E-4 (. 90± .64 )E-5 (.I3±.!3)E-4 

T
0

,MaB -+ 26.5±0.7 26.2±0 •. 6 26.5±0.6 26.9±0.6 

co ~ .0179±.0006 .0181±.0006 .0191±.0006 .0196±.0006 
v 



Tao~ua 14. MHBapH8HTHH6 .ceqeHHH BUXO~a ~ettTpOHOB B·peaKUHH p+Be~d+ ••• 
M6•T3B-2 ·c3 ·cp- 1 /~yKAo~ 

qp T 3HeprHH rrepBHqHHx ITpOTOHOB,TsB p 
MaB/c MaB 

.4! 49 57 !7+62 

500 66 (2.I3±.I3)E-I (2.07±.I2)E-I (2.I5±.I3)E-I (2.08±.IO)E-I 
550 79 (II.69±.70)E-2 ( II.86±. 7I )E-:Z (II .80±. 7I )E-2 (II.55±.58)E-2 
600 94 (6.68±.40)E-2 (7.II±.43)E-2 (6.05±.36)E-2 (6.23±.3I)E-2 
650 109 (3.52±.2I)E:_2 (3.43±.21 )E-2 (3.55±.2I)E-2 (3.34±.I7)E-2 
700 126 (I.94±.I3)E-2 (I. 9I±. I3 )E-2 (I.89±.I2)E-2 (I. 86±. 09 )E-2 
750 144 (9.86±.59)E-3 (9.98±.60)E-3 ( IO .81 ± ~65 )E-3 (I0.00±.50)E-3 
800 164 (5.I5±.34)E-3 (6.55±.35 )E-3 (5. 78±. 48 )E-..3 (5.36±.27)E-3 
850 184 (2.80±.26)E-3 · (3. I8± .30 )E....:3 (2. 72± .27 )E-3- (2.80±.I4)E-3 

. 900 205 (I;28±:I6)E-3 (I. 23±. 14 )E....:3 (I.5I±.I7)E-3 (1.32± .07 )E-3 
950 227 (6.55±.72)E-4 (7.85±.80)E-4 (7. 41 ±. 91 )E-4 · (6.6I±.33)E-4 

1000 250 (3.II±..49)E-4 (3.42±.53)E-4 (3.52±.65)E-4 (2.80±.2I)E-4 
1050 274 (I. 35±. 29 )E-4 (I.I8±.29)E-4 (I.4I±.38)E-4 (I .32±. I4 )E-4 
1100 299 (.51±. I7 )E-4 ( .66±. I8)E-4 (.53± .22 )E-4 ( .54±.08)E-4 
1·150 325 (.29±.12)E-4 ( • I 4 ± • 08 ) E-4 (.I4±.IO)E-4 ( .23± .05 )E-4 
1200 351 (. 91± .65 )E-5 (I.I0±.78)E-5 (. 73±. 73 )E-5 (I. I6± .32 )E-5 

T
0

,MaB ... 26.4±0.5 26.7±0.5 27.1±0.6 26.9±0.6 

co -+ .0!97±.0005 .0200±.0005 .0200±.0006 .0!94±.0004 

Tao~ua 15. MHBapH8HTHH6 ceqeHHH BUXO~a ~ettTpOHOB B peaKUHM 
· x r 8-2 3 -1/ .Mu •. 3 .. •C •Cp ~YKAO~ 

12 p+C --d+ ••. 

·qp_ TP 3HeprHH rrepBHqHHX ITpOTOHOB,I'SB 
... · . 

MaB/c MaB 
·!7 23 28 34 

500 66 (3.74±.22)E-I (3.82±.23 )E-I (4.I7±.25)E-I (3.99±.24)E-I 
. 550 79 (2.28±.I4)E-I (2.25±~I3)E-I. (2.29±.I4)E-I · (2.38±.I4)E-I 

600 . 94 (I4.39±.86)E-2 (14. 55±; 87 )E-2 (I4.65±.88)E-2 (I4.96±.90)E...:2 
' 650 109: (7.66±.46)E-2 (7.85±.47)E-:2 (7.80±.47)E.:..2 (8.83±.53)E-2 

700 126 (4.I9±.25)E-2 (4.44±.27)E-2 (4.49±.27)E-2 (4.49± .27 )E-2. 
750 144 (2 .I4±. I3 )E-2 (2.22±.I3)E-2 (2~35±.I4)E-2 . (2.34±.14)E-2 
800 164 (II. 75±.88 )E-3 (I2.25±.8I)E-3 (II.75±.75)E-3· (13.12±. 79)E-3 

.. 850 184. (6.50±.43)E-3 (6.43±.39)E-3 (7.57±.45)E-3 (7.52±.45)E-3 
900 205 (3.58±.33)E-3 (3.07±.28)E..:.;3 (3.30±.27)E-3 (3.92±.30)E-3 
950 227. (1.83± .20)E-3 -(I. 69± .19 )E-3 (L87±.I8)E-3 (2.03±.20)E-3 

1000 250 . (.68±.I2)E-3 (.67±.II)E-4 · ( .94±.I2)E-4 (. 72±. IO )E-4 
. 1050 274. . (4.54± .84 )E-4 (4.I8±.89)E-4 (3.62±.79)E-:-4 (2.85±.7I)E-4 

1100 299 (I. 72±. 57 )E.,-4 (2~08±.60)E-4 (2.3I±.58)E-4 (2. 27±. 59 )E-4 . 
' 1150 325 (.52± .30 )E-4 (. 72± .36 )E-4 (1.20± .40)E-4 ( .39± .22 )E-4 

1200 351 ( .29± .20 )E-"4 ( .14±. I4 )E-4 ( .36± .21 )E-4 ( .35± .20 )E-,4 

, T
0
·,MaB ·~ 27.9±0.6 28.3±0.6 27.9±0.6 28.4±0.6 

co ~ .0423±.00Il .0438±.00II .0443±.0011 .0464±.0012 



Ta6~a !6. MHBapH8HTHH8 ceqeHHH BHXO~a ~e~TpOHOB B peaKUHH 
~6·TaB-2 •c3 ·cp- 1 1nyRAon 

12 p+O .,..d+ ... 

qp T 3HeprHH rrepB~ ITpOTOHOB,TaB p 

MaB/c MaB 
41 49 56 15-+61 

500 66 (4.05±.24)E-1 (3.89±.23)E-1 (4.I0±.25)E-1 (3.96±.20)E-1. 
550 79 (2.34±.I4)E-1 (2.50±.I5)E-1 (2.5I±.I5)E-:1 (2.36±.I2)E-1 
600 . 94 ·us .28±. 92 >E-2 (I6.52±.99)E-2 (I4.93±.90)E-2 (I5.04±.75)E-:2 

. 650 109 (8.22±.49)E-2 (8.28±.50)E-2 (8.53±;5I)E-2 (8.I7L4I )E-2 
700 126 (4.5I±.27)E-2 (4.30±.26)E-2 (4.75±.28)E-2 (4.45±.22)E-2 
750 144 (2.4I±.I4)E-2 (2.5I±.I5)E-2 (2.48±.I5)E-:,2 (2.35±.I2)E-2 
800 164 (!3. 06±. 78 )E-3 (I2.44±.75)E-3 (I3.68±.82)E-3· (I2.58±.63)E-3 
850. 184 (7 .23± .43 )E-3 (8.22±.49)E-3 (8.20±.49)E-3 (7 .38± .37 )E-3 
900 205 (3.54±.26)E-:3 (4.26±.29)E-3 (3.54±.25)E-:-3 (3.60:!:.I8)E-3 

·950 227 (I.85±.I7)E-3 (2.I4±.I8)E-3 (2.06±.I7)E-3 (I. 93±. IO )E-3 
1000 250 ( .89±. II )E-3 ( .93± .II )E-4 (I.OO± .IO)E-4 ( .83± .04 )E-4 
1050 274 (4.93±.86)E-4 (4.II±.8I )E-:4 · (5.65±.89)E-4 (4.27± .3I )E-4 
1100 299 (2.I3±.53)E-4 (3.20±.67)E-4 (2.3I±.53)E-4 (2~29±.22)E-4 
1150 325 ( .8!± .3! )E-4 (!.33± .40)E-4 (I.49±.4I )E-4 ( • 92± .I3 )E-4 
1200 351 (.4I±.I7)E-4 (.52±.2I)E-4 (.6I±.23)E-4 ( • 38±. 07 )E-4 

T
0

,MaB .,.. 28.5±0.6 -28.!±0.5 28.7±0.6 28.3±0.5 

co .,.. .0463±.00!2 .• 0462±. OOII .0480±.00!2 .0454±.0009 
J 

Ta6~Ua I7. MHB8pH8HTHH8 ceqeHHH BHXO~a ~ettTpOHOB B peaK~fli p+Al~d+ .•. 
~6·TaB-2 ·c3 ·cp- 1 1Hy~oH . 

qp TP 3HeprHH rrepBHqHllX ITpOTOHOB,raB 

MaBic MaB 
I7 23 28 34 

. 

500 66 (I0.57±.75)E-I (I0.28±.76)E-I (II. 72± .80)E-I (Il.27±.76)E-1 
550 79 (6.64±.48)E-I (6.40±.46)E-I (6.95±.45)E-I (6.93±.47)E-J 
600 94 (4.22±.25)E-I (4.75±.28)E-I (4.28±.26)E-J ( 4 .51± .27 )E-I 
650 109 (2.48±.I5)E-'I (2.32±.I4)E-J (2.50±.I5)E-J (2.56±.I5)E-J 
700 126 (!3. 7!± .86 )E-2 (I3.74±.85)E-2 (I4.55±.88)E-2 (I5.42±.93)E-2. 
750 144 (7. 06±. 79 )E-2 (8.28± .8I )E-2 (8.63±.73)E-:2 (8.05±.69)E-2 
800 164 (3.6I±.4I)E-2 (4.83±.54)E-3 (3.72±.43)E-2 (3.75±.43)E-2 
850 184 (2.02±.32)E-2 (2.19± .3I )E-3 (2.03±.26)E..:2. (2.3I±.30)E-2 
900 205 (!.09± .27 )E-2 (. 93± .23 )E-2 (I .07±.2I )E-2 (I.30±.23)E-2 
950 227 (.55±.I5)E-2 (.56±.I5)E-2 (.74±.I9)E-2 (.65±.I3)E-2 

1000 250 (2.94±.98)E-3 (2.08±.66)E-:3 (2.94±.85)E-3 (4.43±I.04)E-3 
1050 274 (I.00±.50)E-3 (I. 93±. 73 )E-3 (. 90± .37 )E-3 (I.79±.54)E-3 
1100 299 ( :33± .33 )E-3 ( .37± .37 )E-3 ( .30±.30)E-3 (.52±. 26 )E-:3 

T
0

,MaB .,.. 29.3±0.8 . 3I.O±I.O 29•5±0.8 29.7±0.8 

co_ ... .!352±.0047 .!440±~0050 .!434±.0048 .!460±.0048 



-~ 
0 

Ta6~~a IS. MHBapH8HTHH8 ceqeHHH BHXO~a ~e~TpOHOB B p88KUHH p+Al~d+ ••• 
MO•rsB-2 ·c3 •cp- 1 }Hy~OH 

qp T 3HeprHH nepBH~X TipOTOHOB,rsB p 

MsB/c .MsB 
41 49 56 15+61 

500 66 (Il.53±.70)E-1 (Il.38±.68)E-1 (II.69±. 70 )E-1 (II .20± .56 )E-I 
550 79 (6.64±.48)E-I (7.28±.47)E-I (6.85±.44)E-I (7.I3±.44)E-I 
600 94 (4.62±.28)E-I (4.75±.28)E-I (4.32±.26)E-I (4.49±.22)E-I 
650 109 (2.56±.I5)E-I (2.60±.I6)E-I (2.62±.I6)E-1 (2.52±.I3)E-1 
700 126 (I4.29±.86)E-2 (I5.24±.9I)E-2 (I4.59±.87)E-2 (I4.50±.72)E-2 
750 144 (8.II±.59)E-2 (8.53±.58)E-2 (8.45±.5?)E-2 (8.I6±.4I)E-2 
800 164 · (3.98±.38)E-2 (5.06±.40)E-3 (4.2I±.35)E-2\.. (4.I7±.2I)E-2 
850 184 (2.I5±.23)E-2 (2.33±.23)E-3 (2. 43±. 23 )E,-2 (2.21±. II )E-2 
900 205 (I. 53± .20 )E-2 (.98±.I6)E-2 (I.33±.I9)E-2 (I • .IS±.OS)E-2 
950 227 ( .83±. I2 )E-2 ( .56±.IO)E-2 (.64±.IO)E-2. ( .65± .05 )E-2 

1000 250 (3.08±.75)E-3 (3.24±.74)E-3 (4.I4±.80)E-3 (3.26± .3I )E-3 
1050 27_4 (I.I9±.38)E-3 (I. I4± .34 )E-3 (I. 57±. 39 )E-3 (I.36±. I? )E...:3 
1100 299 (. 9I± .34 )E-3 (.44±.22)E-3 (I. 09± .34 )E-3 (~73±.I2)E-3 

·-
T

0
,MsB ... 29.2±0.7 31.1±0.8 29.9±0.7 30.0±0.5 

co -+ .1453±.0044 .1560±.0044 .1481±.0042 .1457±.0030 

Ta6~a I9. MHB8pH8HTHH8 ceqeHHH BHXO~a ~e~TpOHOB B peaKUHH p+Ti-+d+ ••. 
· ~ r B-2 3 ·-1, 

.1/A.v_• 3 . •C •Cp ,'HY~OH 

qp T- 3Hepnm nepBHqHHX TipOTOHOB ,rsB 
-p 

MsB/c MsB 
17 23 28 34 

500 66 I.87±. II 2.06±.I2 2.IO±.I3 2.I9±.I3 
550 '79 (II.86±. ?I )E-I (II. 72±. 70 )E--:1 .(II .45±. 69 )E--I (II.27±.68)E-I. 
600 94 (7.56±~45)E-I (7.74±.46)E-I (8.32±.50)E-I (8.53± .5I )E-I" 
650 109 (3.94±.24)E-I (4.05±.24)E-:I (4.35±.26)E-I (4.5I±.27)E-I 
700 126 (2.62±.I6)E-I (2.72±.I6)E-1 (2.54±.I5)E-I (2.69±.I6)E_;1 
750 144 (I4 .• 89± .89 )E-2 (I5 .28±. 92 )E-2 (15.67±. 94 )E-2 (I5.85±.95)E-2 
800 164 . (6.84±.4I)E-2 (7.62±.46)E-2 (7.23±.43)E-2 (8. I?±. 49 )E_;2 
850 184 (4.35±.26)E-2 (4.40±.26)E-2 (4.54±.27)E-2 (4.2I±.25)E-2 
900 205 (2.IO±.I6)E-2 (2.38±.I7)E-2 (2.60±.I6)E-2 (2.62±.I7)E-2 
950 227 (1.39±. I3 )E-2 (I.35±.I2)E-2 (I. 52±. I2 )E-2 (I.43±.I2)E-2 

1000 250 (6.25±.78)E-3 (6.27±.77)E-3 (6.92±.73)E-3 (8.4I±.82)E..:.3 
1050 274 (3.64±.61 )E-3 .. (3. I3± .54)E-3 (3~54±.53)E-3- (3.64±.55)E-3 
1100 299 (I. 58± .38 )E-3 (I. 9I± .41 )E-3 (2 .OI± .39)E-3 (I.90±.38)E-3 
1150 325 (.87±.26)E-3 ( .88± .25 )E-3 ( .62± .20 )E-3 (. 96± .25 )E-3. 
1200 351 (.I5±.IO)E-3 ( .62± .2I )E-3 ( .29±. I3 )E-3 ( .29±.I3)E-3 

T
0

,MsB -+ 30.!±0.6 30.6±0.7 30.0±0.6 30.9±0.7 

co -+ • 247! ±. 0061 .2598±.0065 .2589±.0064 .2727±.0068 



Ta6~a 20. MHBapH8HTHH8 ceqeHHfl BHXO~a ~e~TpOHOB B peaKUHR p+Ti~d+ ••• 
M6·raB-2 ·c3 ·cp- 1 /ny~on 

qp T 3HeprHfl rrepB~X rrpOTOHOB,raB p 

MaBle MaB 
4I 49 56 I5+6I 

500 66 2.0I±.I2 2.I3±.I3 2.I4±.I3 2.07±.!0 
550 79 (I2.44±.75)E-I (I2.53±.75)E-I (I2.62±.76)E-I (II. 99± .60)E-I 
600 94 (8.26±.50)E-I (8.00±.48)E-I . (8.I7±.49)E-I (8.08±.40)E-I 
650 109 (4. 74±.28)E-I (4.44±.27)E-I (4.42±.26)E-I · (4.35± .22 )E-I 
700 126 (2.60±.I6)E-I (2.58±.I6)E-I (2.82±.I6)E-I (2.66±.I3)E-I 
.750 144 (I5.70±.94)E-2 (I7.72±.96)E-2 (I4. 78±. 95 )E"-2_ (I5.60±.78)E-2 
800 164 (8.63±.52)E-2 (7 .98±.48)E-2 (8.05±.48)E-2. (7.79±.39)E-2 
850 184 (4.80±.29)E-2 (4.8I±.29)E-2 (4.92±.29)E-? (4.58±.23)E-2 
900 205 (2.72±.I6)E-2 (2.62±.I6)E-2 (2.64±.I6)E-2 (2.53±.I3)E-2 
950 227 (I. 59±. II )E-2 (!.57±. IO)E-2 (!.43±.09)E-2 (I.47±.07)E-2 

1000 250 · (7 .03±.64)E-3 (8.73±.68)E-3 (8.07±.62)E-3 (7.38±.37)E-3 
1050 274 (4.04±.49)E-3 (3.80±.45)E-3 · · (4.8I±.48)E-3 · (3.80±.I9)E-3 
1'100 299 . (!.86± .32 )E-3 (!.55± .27 )E-3 (I.96±.29)E-3 (I. 83±. I3 )E-3 
1150 325 (!.06± .• 22 )E-3 (I .07± .2I )E-3 ( .87±. IS )E-3 · (.9I±.08)E-3 
1200 351 ( .28±. IO )E-3 ( .58±.I5)E-3 (.42±.I2)E-3 ( .38± .05 )E-3 

,. 

· ~0 ,MaB ~. 3I.I±0.7 30.5±0.7 30.4±0.6 30.5±0.5 

co ~ .2769±.0069 .2723±.0068 .2727±.0068 .2663±.0055 

Ta6.nm.~a 2I. Vl'HB8pl1:8HTHH8 ceqerrn:fl B1IX0~8 .U8~TpOHOB B peamum p+MO-+d+ ..• 
.M6·raB-2 ·c3 ·cp- 1 /ny~on 

qp T 3HeprHfl rrepBHqHHX ITpOTOHOB,raB 
p 

MaB/c MaB 
I7 23 28 34 

500 66 2.65±.I7 2.77±.!7 2.80±.!7 2.78±.!7 
550 79 (I. 50±. IO )E-I '(I .8I±. I2 )E-I (I. 73±. IO)E-I (I. 70±. IO )E-I 
600 94 (9.53±.68)E-I (9.86±.7I)E-I (I0.62±.65)E-I (I0.07±.63)E-I 
650 109 (5.64±.34)E-I (5.83±.35)E-I (5.77±.35)E-I (6.50±.39)E-I 
700 126 (3.!9± .20)E-I (3.6I±.22)E-I (4.05±.24)E-I (3.66±.22)E-I 
750 144 (!.95±.I2)E-I (!.73±.!! )E-I (2.04±.I2)E-I (2.00±.I2)E-I 
800 164 . (9.57±. 79)E-2 (I!.I7±.82)E-2 (9.62±.69)E-2 (I0.02±.70)E-2 · 
850 184 (6.07±.63)E-2 (6.50±.62)E-2 (5.74±.52)E-2 (6.44±.54)E-2 

. 900 205 (3.I3±.40)E-2 (3.7I±.45)E-2 (3.I9±.35)E-2 (4.04±.4I)E-2 
950 227 (!.44± .32 )E-2 (I. 28±. 29 )E-2 (I. 95± .32 )E-2 (2.I0±.32)E-2 

1000 250 (.76±.20)E-2 ( .88± .20 )E-2 (I. IS± .22 )E-2 (!.09± .2I )E-2 
1050 274 (3.45±I.22)E-3 (3.02±.87)E-3 (4.98±.98)E-3 (3. 90±!. 08 )E-3 
1100 299 (I.77±I.25)E-3 (I. 95± .80 )E.-:.3 (2.45±.93)E-3 (I.60±.7I)E-3 
1150 325 (!.24± .55 )E..:3 (I. 96± .80 )E-3 ( .84± .59 )E-3 (!.57±. 70 )E-3 
1200 351 (.58±.33)E-3 ( .84±. 59 )E-3 ( .37± .37 )E-3 (I.I5±.67)E-3 

T
0

,MaB ~ 30.6±0.8 29.6±0 •. 7 29.8±0.6 30.0±0.6 

. co ~ .3282±.0095 .3459±.0097 .3569±.0094 .3576±.0094 



Ta6~ua 22. MHBapH8HTHNe ceqeHHfl BHXO~a ~ettTpOHOB B peaKUHH p+Mo~d+ ••• 
~6·raB-2 ·c3 ·cp- 1 1HyRAOH 

qp T 3HeprHfl rrepBHqHNx rrpOTOHOB,raB p 

MaBic MaB 
41 49 56 15+61 

500 . 66 2.79±.17 2.81±.17 2.84±.17 2.78±.14 
550 79 (I. 74±. IO)E-1 (I. 76± .II )E-I (I. 78± .II )E-I (1.70±.85)E-I 
600 .94. (I0.76±.65)E-I (10.9I±.65)E-I (II • 04 ± • 66 ) E-I (I0.40±.52)E-I 
650 .109 (6.7I±.40)E-I (6.74±.40)E-I (6.78±.4I)E-I (6.28±.3I)E-I 
700 126 (3.72±.22)E-I (4.05±.24)E-1 (4.33±.26)E-I (3.80±. 19 )E~I 
750 144 (2.I2±.13)E-I (2. 14±. 13 )E-I (2.I6±.13)E-J (2.02±.IO)E-I 
soo 1_64 (I2.I9±.73)E-2 (II .80±. 7I )E-2 (II .35±. 70 )E-2'1. (10.82±.54)E-2 
850. 184 (6.25±.49)E-2 (6.?0±.52)E-2 (7. I4±. 55 )E-2 (6. 41±.32 )E-2 
900 205 (3.99±.37)E-2 (4.09±.38)E-2 (4.I8±.39)E-2 (3.76±.19)E-2 
950 227 (2.30±.29)E-2 (2.I3±.30)E-2 (1.86±.30)E-2 (1.87±.11 )E-2 

1000 250 (I.O?±. 17 )E-2 (I.I4±.2I)E-2 ( .92±.18)E-2 (I.OI±.07)E-2 
1050 274 (5 .84±1. 15 )E-3 (6.55±I.43)E-3 (5.02±I.I8)E-3 (3. 90±1. 08 )E-3 
1100 299 (2. 51±. 79 )E-3 (3.I3±.99)E-3 (2.84±. 79)E-3 (2.32±.32)E-3 
1150 325 (I. OI ±.50 )E-3 ( .93± .54 )E-3 (I. II± .64 )E-3 (I .23± .23 )E-3 
1200 351 ( .41± .29)E-3 (I.30±I.30 )E-3 ( .89± .44 )E-3 (.?9±.20)E-3 

T
0

,MaB ... 3!.2±0.7 3!.1±0.7 30.8±0.6 30.5±0.5 

co ~ .3849±.0096 .3897±.0097 .3919±.0098 .3661±.0076 

Ta6~a 23. MHBapH8HTHN8 ceqeHHfl ~HXO~a ~e~TpOHOB B peaKUHH p+W4 d+ •.• 
. M6 • raB-2 _ • c3 • cp - 1 IHyRAOH 

--
·-. -

. 3HeprMfl rrepBHqHHX llpOTOHOB,raB 
qp TP . 

MaBic MaB _ 
34 I7. 23 28 

- . 
500 66 3.05±.18. 2.94±.18 3.21±.19 3.33±.20 
550 79. (1.84± .II )E-I (I.89±.II.)E..:.I (2.09±.13)E-I (2.II±.13)E-I 
.600 94 (11.88±. 71 )E-1 (I2.22±.?3)E-I (I2.13± .. 73)E-I · (12. ?9±. 7.7 )E-I 
650 109 (6.4I±.38)E:-I (6. 78±. 41 )E-I (7.26±.44)E-1 (7.55±.45)E-1 
700 126 (3.72±.22)E-I (4.23±.25)E-I (4 .39±.26 )E-I (4.49±.27)E-I 
750 144 (2.29±.14)E-I (2.49±.15)E-:1 (2~48±.15)E.:.I (2.58±.15)E-I 
800 164 (12 .22±. 74 )E-2 -(12 .30±. 78 )E-2 (13.37± .80)E-2 (13.77±.83)E-2 
850 184 (6.59±.56)E-2 (7.23±.52)E-2 (8.I5±.54)E-2 (8.24±.57)E-2 
900 205 (4.29±.46)E-2 (4.50±.47)E-2 (4.59±.45)E-2 (4.30±.43)E-2 
950 227 (1.87± .32 )E-2 (2.91±.44)E-2 (2.65±.35)E-2 · (2. 84±-. 38 )E-2 

1000 250 (!.28± .22 )E-2 (.93±.22)E-2 (1.31±.22)E-2 (I. IO± .22 )E-2 
1050 274 (6.29±1.22 )E-3 (7 .74±I.89)E-3 (6.50±l.53)E-3. (5. 70±1.44 )E-3· 

1100 299 (2.62±1.07 )E-3 (4.34±I.40)E-3 (2.87±I.I7)E-3 (2. 74±. 94 )E-3 
1150 325 (1.62± .81 )E-3 (.56± .56 )E-3 (I. 97± .88)E-3 (I.60±.72)E-3 

-. 
T

0
,MaB ... 30.6±0.7 3!.3±0.7 30.9±0.7 30.9±0.7. 

' 

co -+ .3953±.0!00 .4!75±.0!06 ;4378± • OI 09 .4525±.0II3 
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Ta6~a 24. MH8apRaHTHH8 ceqeHHH BHXO~a ~e~TpoHOB B peaK~ p+W4d+ ••• 
M6•raB-2 •C3 •cp-1/HyKAOH 

qp TP 3HeprHH rrepBR~X ITpoTOHOB,raB 

MaB/c MaB 
41 49 

500 66 3.38±.20 3.52±.2I 
550 79 (2.I7±.I3)E-I (2.06±.I3)E-1 
600 94 (I2. 9!±. 77 )E-1 (!3.40±.80)E-1 
650 109 (7.89±.47)E-1 (7.50±.45)E-1 
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, 950. 227 (I.87±.32)E-2 (2.43±.30}E-2 
1000 250 (I.03±.I7)E-2 (I .49± .2I )E-2 
1050 274 (6.90±I.37)E-3 (?.II ±I. 4I )E-3 
1100 299 (3.2I±.92)E-3 ( 4. 28±1. 08 )E-3 
1150 325 {.99±~49)E-3 (3.02±.95)E-3 
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100 
,A 

ceqeHKtt 38BMCHMOCTbiD 

fp,d = C0EXP{~(T-Tp,d)/T0} , . /3/ 

r.n;e TP=I75 MsB M Td=I26 MsB • ,ILHarrasoH amipOKCHMatnm 
BHdHpa~CH H3 yc~OBHH X2 /NDF-l, rrpH 8TOM ~H IIpOTOHOB dH~ HC
IIO~b30B8H B8Cb KBT8pBa~ MCC~e.n;yeMHX KHH8Tmq8CKKX 8H8p~ T; 
.n;~H .n;ettTpOHOB 66 MsB< T <I64 MsB (500 MsB/c< q <800 MsB/c). 

Ha- pHC. I IIOKasaHH MHBapHaHTHH8 ceqeHMH ,D;~H Bcero HadO:QB 
H,D;8p B saBHCHMOCTM OT KHH8TH'18CKOtt SHep~ T ~arM8HTOB ITpH 
E=E

0
. ,1LJIH y.n;odcTBa rrpe.n;cTaMeHHH ceqeHMH .n;~H W H Mo YMHOJK8HH 

Ha 2,0 H I,3- COOTB8TCTB8HHO. Ha pHC.2 H30dpaJKeHa 
E-38BHClilMOCTb HaK~OHOB T0; Ha pHC.3 ~·A-38BHCHMOCTb ,D;~H T0• 

ABTOpH d~aro.n;apHH COTpy,IJ;HHKa~ ceprryXOBCKOrOHay'iH0-8KCII8pH
M8HTa~bHOrO OT,D;e~a OWIJII H HaytiH0-'8KCII8pHM8HTa.JibHOrO OT,IJ;B~a 
BO,D;OpD.n;HllX KaMep JIBS OWII/I, a TaKJKe rrepcoHa~y - OT,D;e~a 

KO~bU8BOrO YCKOpHTB~H Id~B3 sa IIOMOinb B- IIO,D;rOTOBK8 H 
rrpoBe,D;eHHH 8KCII03~ Ha YCKOpHT8~8 Y-70. 
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