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E� N� >h[jh� B�:� IZjn_gh\Z� <�B� Qb`bdh\

Dm[Zgkdbc ]hkm^Zjkl\_gguc mgb\_jkbl_l� DjZkgh^Zj

JZkkfZljb\Z_lky dhfivxl_jgZy fh^_ev ihlhdZ kemqZcguo qZklbp� ijbf_gy_fuo ijb jZkq_lZo nbab-
q_kdbo ijhp_kkh\ b y\e_gbc�

< gZklhys__ \j_fy \k_ [he__ rbjhdh ijbf_gyxlky i_jkhgZevgu_ dhfivxl_ju� H^gbf ba kZ-
fuo aZf_qZl_evguo ke_^kl\bc jZa\blby dhfivxl_jguo l_ogheh]bc y\ey_lky ijZdlbq_kdb g_h]jZgb-
q_ggZy \hafh`ghklv bfblZpbb ex[h]h wdki_jbf_glZ nmg^Zf_glZevghc nbabdb [1].

Kufblbjh\ZggZy wdki_jbf_glZevgZy mklZgh\dZ fh`_l fgh]hdjZlgh \hkijhba\h^blv g_dhlhjuc

ijhp_kk �gZijbf_j� jZkk_ygb_ mkdhj_gguo qZklbp gZ fbr_gb�� Z __ j_]bkljbjmxsZy ZiiZjZlmjZ �

baf_jylv g_dhlhju_ nbabq_kdb_ oZjZdl_jbklbdb ijhp_kkZ �gZijbf_j� qbkeh qZklbp� jZkk_y\rboky

\gmljb ^Zggh]h l_e_kgh]h m]eZ�� Bf__lky \hafh`ghklv mijZ\eylv oh^hf wdki_jbf_glZ� aZ^Z\Zy agZq_-
gby g_dhlhjuo iZjZf_ljh\� oZjZdl_jbamxsbo mkeh\by wdki_jbf_glZ �wg_j]by qZklbpu ^h klhedgh\_-
gby k fbr_gvx beb kn_jbq_kdb_ m]eu� hij_^_eyxsb_ jZkiheh`_gb_ kq_lqbdh\ ijh^mdlh\ bamqZ_fhc

j_Zdpbb�� < j_amevlZl_ ijh\_^_gby wdki_jbf_glZ ihemqZ_lky gZ[hj ^Zgguo� ih dhlhjuf fh`gh \u-
qbkeblv agZq_gby nbabq_kdbo \_ebqbg� ^ey hij_^_e_gby dhlhjuo klZ\blky wdki_jbf_gl�

P_ev wdki_jbf_glZ \dexqZ_l b g_h[oh^bfmx kl_i_gv lhqghklb� k dhlhjhc gZ^e_`bl hij_^_eblv

iZjZf_lju� b wlZ lhqghklv ^he`gZ [ulv h[_ki_q_gZ dhgkljmdpb_c wdki_jbf_glZevghc mklZgh\db b

Ze]hjblfhf h[jZ[hldb wdki_jbf_glZevguo ^Zgguo [2].
>ey beexkljZpbb k ihfhsvx dhfivxl_jZ klZlbklbq_kdbo hkh[_gghkl_c jZkk_ygby qZklbp g_-

h[oh^bfh� ij_`^_ \k_]h� kfh^_ebjh\Zlv ihlhd kemqZcguo qZklbp�

>ey ihkljh_gby imqdZ ijyfhm]hevghc nhjfu ^hklZlhqgh \hafh`ghkl_c ]_g_jZlhjZ kemqZcguo

qbk_e� k ihfhsvx dhlhjh]h aZ^Z_f kemqZcgu_ dhhj^bgZlu qZklbp \ imqd_� DZd \b^gh ba jbk��, jZa-
[jhk agZq_gbc ^\mo kemqZcguo gZ[hjh\ jZkklhygbc� ]_g_jbjm_fuo dhfivxl_jhf, \iheg_ ijZ\^hih^h-
[_g�
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>\Z jZkij_^_e_gby kemqZcguoKemqZcgu_

agZq_gby

Jbk��� >\Z jZkij_^_e_gby kemqZcguo ijbp_evguo jZkklhygbc

Gh ijb fh^_ebjh\Zgbb jZkk_ygby nhjfZ imqdZ b]jZ_l kms_kl\_ggmx jhev� Ihfbfh lh]h� qlh \

ijyfhm]hevghf imqd_ hlkmlkl\m_l g_h[oh^bfZy bahljhiby ihi_j_qgh]h k_q_gby� ijb jZkk_ygbb imqdZ

bkdZ`Z_lky _]h nhjfZ � hg ij_\jZsZ_lky \ dj_klhh[jZaguc imqhd �jbk�� b jbk����

LZdbf h[jZahf� ^ey bfblZpbb jZkk_ygby g_h[oh^bfh fh^_ebjh\Zlv h^ghjh^guc pbebg^jbq_kdbc im-
qhd kemqZcguo qbk_e� LZdh_ fh^_ebjh\Zgb_ _kl_kl\_ggh ihkljhblv iml_f hj]ZgbaZpbb pbdeZ ijhoh`-
^_gby ih djm]m k ©jZa[jZku\Zgb_fª kemqZcguo qZklbp� H^gZdh ijb wlhf h^ghjh^ghklv imqdZ gZjmrZ-
_lky \ke_^kl\b_ m\_ebq_gby ^ebgu ^m]b k jZkklhygb_f hl p_gljZ� < j_amevlZl_ ijb bkihevah\Zgbb
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lZdh]h imqdZ \ fh^_eb� gZijbf_j� hiulZ J_a_jnhj^Z� \_ebqbgZ� dhlhjZy ^he`gZ [ulv [ebadZ d ihklh-
ygghc� baf_gy_lky \ khlgb jZa �lZ[ebpZ ���

Wlh \iheg_ _kl_kl\_ggh� lZd dZd jZkk_ygb_ gZ fZeu_ m]eu bkiulu\Zxl i_jbn_jbcgu_ qZklbpu

imqdZ� Z gZ [hevrb_ ± qZklbpu ba p_gljZevguo h[eZkl_c� DZd \b^gh ba ]jZnbdZ �jbk� �� ba[ulhqgZy

iehlghklv p_gljZevghc h[eZklb ijb\h^bl d j_adhfm \hajZklZgbx qbkeZ qZklbp� jZkk_ygguo gZ [hev-
rb_ m]eu�

DZd \b^gh ba jbk� �� g_ihklhygkl\h ijh\_jy_fhc \_ebqbgu ^ey g_^bnn_j_gpbjh\Zggh]h imqdZ

�imqdZ� qbkeh aZiheg_gbc dhlhjh]h g_ aZ\bkbl hl jZkklhygbc ^h hkb� aZf_lgh ^Z`_ gZ nhg_ ]b]Zglkdh-
]h baf_g_gby h^gh]h ba khfgh`bl_e_c ± qbkeZ qZklbp dN, m]eu jZkk_ygby dhlhjuo ijbgZ^e_`Zl bg-
l_j\Zem [ϑ,ϑ+dϑ].

;hevrhc jZa[jhk \ agZq_gbyo ijhba\_^_gbc k\yaZg k g_h^ghjh^ghklvx fh^_ebjm_fh]h imqdZ�

Qlh[u ba[Z\blvky hl wlh]h g_k\hckl\_ggh]h j_Zevghfm imqdm qZklbp g_^hklZldZ� g_h[oh^bfh ^bnn_-
j_gpbjh\Zlv h[eZklb pbebg^jbq_kdh]h imqdZ� m\_ebqb\Zy rZ] aZiheg_gby imqdZ qZklbpZfb ih f_j_

m^Ze_gby bo hl p_gljZ ijhihjpbhgZevgh jZkklhygbx ^h hkb imqdZ� Ihemq_gguc ijb wlhf ihlhd [m^_l

l_f [he__ h^ghjh^guc� q_f f_gvrbf [m^_l rZ] \^hev jZ^bmkZ imqdZ� GZ jbk� � ij_^klZ\e_g ]jZnbd

aZ\bkbfhklb ijh\_jy_fhc \ hiul_ J_a_jnhj^Z \_ebqbgu hl m]eZ jZkk_ygby ^ey lZdh]h ©^bnn_j_gpb-
jh\Zggh]hª imqdZ� ihkljh_ggh]h gZ hkgh\_ ^Zgguo lZ[ebpu ��

<b^gh� qlh jZa[jhk \ agZq_gbyo ijh\_jy_fhc gZ ihklhygkl\h \_ebqbgu agZqbl_evgh f_gvr_�

q_f m ©g_^bnn_j_gpbjh\Zggh]hª imqdZ�

Jbk� �� <b^ kfh^_ebjh\Zggh]h kemqZcgh]h
ijyfhm]hevgh]h imqdZ

Jbk� �� JZkk_ygb_ kemqZcgh]h ijyfhm]hevgh]h imqdZ
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Jbk� 4. J_amevlZlu baf_j_gbc b ijhba\_^_gby
�

� θ
VLQG15 = ^ey m]eh\

jZkk_ygby g_^bnn_j_gpbjh\Zggh]h imqdZ
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Jbk� �� Ijh\_jy_fZy dhgklZglZ gZ nhg_ ]b]Zglkdh]h baf_g_gby qbkeZ qZklbp dN, m]eu jZkk_ygby dh-
lhjuo ijbgZ^e_`Zl bgl_j\Zem  [ϑ,ϑ+dϑ]� ^ey g_^bnn_j_gpbjh\Zggh]h imqdZ�

LZ[ebpZ ��

J_amevlZlu baf_j_gbc b ijhba\_^_gby
�

� θ
VLQG15 = ^ey m]eh\

jZkk_ygby g_^bnn_j_gpbjh\Zggh]h imqdZ

15° 30° 45° 60° 75° 105° 120° 135° 150°
1  2215  609  273  154  114  60  54  56  47
2  2204  549  282  153  115  66  36  56  42
3  2180  623  281  158  102  60  49  46  50
4  2197  589  262  161  114  50  61  51  47
5  2246  580  241  152  123  61  63  48  48
6  2279  559  301  191  96  58  49  48  42
7  2222  526  277  149  115  61  57  44  37
8  2258  617  271  153  104  71  44  45  45
9  2208  568  257  158  106  77  47  46  46
10 2270 611 251 164 80 68 52 36 41
dN 22279 5831 2696 1593 1069 632 512 476 445
R 6,47 26,15 57,85 99,56 147,45 249,8 286,03 344,93 386,96
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LZ[ebpZ ��

J_amevlZlu baf_j_gbc b ijhba\_^_gby
�

� θ
VLQG15 = ^ey m]eh\

jZkk_ygby ^bnn_j_gpbjh\Zggh]h imqdZ

15° 30° 45° 60° 75° 105° 120° 135° 150°
1  14071  1851  546  228  123  30  25  24  12
2  14109  1848  547  242  118  45  27  20  11
3  14061  1843  549  229  141  41  22  25  12
4  14111  1873  574  257  116  39  29  17  18
5  14063  1843  578  231  112  26  35  18  11
6  14118  1827  559  251  121  40  25  17  16
7  14065  1872  569  208  137  42  32  21  11
8  14043  1828  575  233  127  53  28  24  9
9  14069  1840  551  229  123  46  23  19  11
10 14083 1848 537 261 115 37 30 19 15
DN 140793 18473 5585 2369 1233 399 276 204 126
R 40,87 82,84 119,85 148,06 170,07 157,71 154,19 147,83 109,57
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Jbk��� JZkk_ygb_ ^bnn_j_gpbjh\Zggh]h ih k_q_gbx imqdZ

G_kfhljy gZ lh� qlh jZa[jhk agZq_gbc m ^bnn_j_gpbjh\Zggh]h imqdZ ]hjZa^h f_gvr_� q_f m g_-
^bnn_j_gpbjh\Zggh]h� hg hklZ_lky hq_gv [hevrbf� Hg fh`_l [ulv mf_gvr_g iml_f m\_ebq_gby qbk-
eZ jZa[b_gbc jZ^bmkZ imqdZ� l�_� memqr_gby _]h h^ghjh^ghklb� Gh ^Z`_ ijb lZdhf jZa[jhk_ fh`gh

k^_eZlv \u\h^ h ijZdlbq_kdhf ihklhygkl\_ bkke_^m_fhc \_ebqbgu� _keb mq_klv dhehkkZevgu_ baf_g_-
gby khfgh`bl_e_c� khklZ\eyxsbo wlh ijhba\_^_gb_�

GZ jbk� � ijb\_^_gu ^\Z ]jZnbdZ�

Z� ]jZnbd baf_g_gby qbkeZ kpbglbeeypbc dNijb baf_g_gbb m]eZ gZ[ex^_gby�

[� ]jZnbd baf_g_gby bkke_^m_fh]h ijhba\_^_gby
�

� θ
VLQG15 = .

GZ nhg_ baf_g_gby dN \_ebqbgZ
�

� θ
VLQG15 = \u]ey^bl ijZdlbq_kdb ihklhygghc�
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M]he gZ[ex^_gby �\ ]jZ^mkZo�

G
1
b
5

Jbk�� Ijh\_jy_fZy ihklhyggZy 5 gZ nhg_ baf_g_gby qbkeZ kpbglbeypbc dN

GZ jbk� � ijb\_^_gu ]jZnbdb bkke_^m_fhc \_ebqbgu ^ey h[hbo imqdh\ ± ^bnn_j_gpbjh\Zggh]h

b g_^bnn_j_gpbjh\Zggh]h� LZdbf h[jZahf� m\_ebqb\Zy iehlghklv aZiheg_gby kemqZcgh]h imqdZ ijh-
ihjpbhgZevgh jZkklhygbx ^h _]h hkb� fh`gh memqrblv h^ghjh^ghklv pbebg^jbq_kdh]h imqdZ b

mf_gvrblv hldehg_gb_ jZkkqblu\Z_fhc \_ebqbgu hl ihklhygghc�
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G_h^ghjh^guc H^ghjh^guc

Jbk� �� AZ\bkbfhklv j_amevlZlh\ baf_j_gbc hl jZkij_^_e_gby qZklbp \ imqd_

Eb l _ j Z l m j Z

1. ©I_^Z]h]bq_kdb_ gh\h\\_^_gby \ \ukr_c rdhe_ª� FZl_jbZeu IV <k_jhkkbckdhc gZmqgh�

f_lh^bq_kdhc dhgn_j_gpbb� Dm[=LM� QZklv VI � Bggh\Zpbb \ f_lh^bdZo ij_ih^Z\Zgby mq_[guo

^bkpbiebg� DjZkgh^Zj� ����� K� ������

2. Ex[Zjkdbc =�Y�� KeZ[hqbgkdbc J�I� FZl_fZlbq_kdh_ fh^_ebjh\Zgb_ b wdki_jbf_gl� ± Db_\� GZm-
dh\Z ^mfdZ� ����� K�����

Computing modeling of flow accidental particles
L.F. Dobro, I.A. P arvenova, V .I. Chigikov

The flow of accidental particles modeling for Reserford scattering.


