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GZklhys__� l_ogbq_kdh_� jmdh\h^kl\h� ij_^gZagZq_gh� ^ey� bamq_gby� ijbgpbiZ� jZ[hlu�

mkljhckl\Z� b� dhgkljmdpbb� ki_dljhf_ljZ� FDK�:L����K� �Ki_dljZevguc

jZ^bZpbhgguc�kdZg_j���kh^_j`bl�hkgh\gu_�l_ogbq_kdb_�^Zggu_�b�oZjZdl_jbklbdb��Z

lZd`_� ^jm]b_� k\_^_gby�� g_h[oh^bfu_� ^ey� h[_ki_q_gby� ijZ\bevghc� wdkiemZlZpbb

ki_dljhf_ljZ�b�ihegh]h�bkihevah\Zgby�_]h�\hafh`ghkl_c�

Ij_^ijbylb_�ba]hlh\bl_ev�hklZ\ey_l�aZ�kh[hc�ijZ\h�\�ijhp_kk_�ba]hlh\e_gby�\ghkblv

\� dhgkljmdpbx� b� ijh]jZffgh_� h[_ki_q_gb_� baf_g_gby�� g_� \ebyxsb_� gZ

f_ljheh]bq_kdb_�oZjZdl_jbklbdb�ki_dljhf_ljZ�

<�l_dkl_�gZklhys_]h�jmdh\h^kl\Z�ijbgylu�ke_^mxsb_�h[hagZq_gby�b�khdjZs_gby�

• ;> ��[ehd�^_l_dlbjh\Zgby�

• F> ��fhsghklv�^hau�

• Notebook ��ihjlZlb\guc�dhfivxl_j�

• NWM ��nhlhwe_dljhgguc�mfgh`bl_ev�
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1 HibkZgb_�b�jZ[hlZ

1.1 GZagZq_gb_

Ki_dljhf_lj�FDK�:L����K��Ki_dljZevguc�jZ^bZpbhgguc�kdZg_j���^Ze__�ih

l_dklm� ki_dljhf_lj� ij_^klZ\ey_l� kh[hc� fgh]hnmgdpbhgZevguc� ghkbfuc

ijb[hj�� ij_^gZagZq_gguc� ^ey� jZ[hlu�� dZd� \� eZ[hjZlhjguo�� lZd� b� \� ihe_\uo

mkeh\byo� ^ey� jZ^bZpbhggh]h� kdZgbjh\Zgby� h[t_dlh\�� ihf_s_gbc�� Z� lZd`_

l_jjblhjbc�k�ijb\yadhc�gZ�f_klghklb��ihbkdZ�bklhqgbdh\�]ZffZ��b�g_cljhggh]h

baemq_gby��b^_glbnbdZpbb�jZ^bhgmdeb^gh]h�khklZ\Z�\�j_Zevghf�\j_f_gb�

Hkgh\gu_�nmgdpbb�ki_dljhf_ljZ�wlh�baf_j_gb_�wg_j]_lbq_kdh]h�jZkij_^_e_gby

j_]bkljbjm_fh]h� ]ZffZ�baemq_gby�� baf_j_gb_� fhsghklb� Zf[b_glgh]h

wd\b\Ze_glZ� ^hau� *H� ����� ]ZffZ�baemq_gby�� baf_j_gb_� kdhjhklb� kq_lZ

g_cljhgh\��ihbkd�g_cljhgh�baemqZxsbo�jZ^bhgmdeb^h\��ihbkd�b�b^_glbnbdZpby

]ZffZ�baemqZxsbo�jZ^bhgmdeb^h\�

Ijb� jZ[hl_� kh� ki_dljhf_ljhf� bkihevam_lky� ijh]jZffgh_� h[_ki_q_gb_

“ATAS Scanneŕ�jZajZ[hlZggh_�\�MI� ©:LHFL?Oª��dhlhjh_� mijZ\ey_l� jZ[hqbf

ijhp_kkhf�k�ihfhsvx�]hehkh\uo�khh[s_gbc�hi_jZlhjm�q_j_a�]Zjgblmjm�

1.1.1 JZ[hqb_�b�ghjfZevgu_�mkeh\by�wdkiemZlZpbb��Z�lZd`_�kl_i_gb�aZsblu�Notebook,
GPS�ijb_fgbdZ� �_keb� lbi� hlebqZ_lky� hl� BT308 (GlobalSat���� ]Zjgblmju

khhl\_lkl\mxl�bo�iZkihjlguf�^Zgguf�

1.1.2 Ki_dljhf_lj� g_� ij_^gZagZq_g� ^ey� wdkiemZlZpbb� \h� \aju\hhiZkguo� ahgZo

kh]eZkgh�³IjZ\beZf�mkljhckl\Z�we_dljhmklZgh\hd´�
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1.2 L_ogbq_kdb_�oZjZdl_jbklbdb�ki_dljhf_ljZ

1.2.1 Ki_dljhf_lj�h[_ki_qb\Z_l�Z\lhfZlbq_kdh_�baf_j_gb_�ki_dljh\�]ZffZ�baemq_gby�

k�aZ^Zgguf�\j_f_g_f�gZdhie_gby�hl���^h�������k��i_j_^Zqm�baf_j_gguo�^Zgguo

q_j_a�USB�bgl_jn_ck�\�1RWHERRN�g_�[he__�q_f�aZ�����k��khojZg_gb_�ihemq_gguo
^Zgguo�\�nZceu�ki_dljh\�nhjfZlZ�miniMCA-166.

1.2.2 Ki_dljhf_lj� h[_ki_qb\Z_l� j_`bf� ihbkdZ� ]ZffZ�baemqZxsbo� bklhqgbdh\� \

j_Zevghf� \j_f_gb� k� ijb\yadhc�gZ�f_klghklb�� k� ih^Zq_c� a\mdh\uo� b� ]hehkh\uo

khh[s_gbc�hi_jZlhjm�

<�lZ[ebp_�����ij_^klZ\e_gu�Zdlb\ghklb�g_dhlhjuo�jZ^bhgmdeb^guo�bklhqgbdh\

]ZffZ�baemq_gby�� gZ� dhlhju_� ki_dljhf_lj� \u^Z_l� a\mdh\mx� kb]gZebaZpbx� \

l_q_gb_���k_dmg^�gZ�jZkklhygbb���f_lj�b�gZ^�mjh\g_f�nhgZ�����fdA\�q�ijb�mjh\g_

eh`guo�kjZ[Zlu\Zgbc�gZ�nhg_�g_�[he__�h^gh]h�aZ����fbgml�

LZ[ebpZ�����Qm\kl\bl_evghklv�ki_dljhf_ljZ�ijb�ihbkd_�bklhqgbdh\�jZ^bZpbb�gZ

jZkklhygbb���f_lj�

JZ^bhgmdeb^ :dlb\ghklv��d;d

gZ��f

Cs-137 185

Co-60 160

Am-241 1250

Ba-133 190

<�lZ[ebp_�����ij_^klZ\e_gu�Zdlb\ghklb�g_dhlhjuo�jZ^bhgmdeb^guo�bklhqgbdh\

]ZffZ�baemq_gby�� gZ� dhlhju_� ki_dljhf_lj� \u^Z_l� ]hehkh\mx� kb]gZebaZpbx� h

gZebqbb�jZ^bZpbb�g__kl_kl\_ggh]h�ijhbkoh`^_gby�\�l_q_gb_�g_�[he__����k_dmg^

gZ�jZkklhygbb���f_lj�b�gZ^�mjh\g_f�nhgZ���� fdA\�q�

LZ[ebpZ� ����Qm\kl\bl_evghklv� ki_dljhf_ljZ� ijb� ihbkd_� bklhqgbdh\� jZ^bZpbb

g__kl_kl\_ggh]h�ijhbkoh`^_gby�gZ�jZkklhygbb���f_lj�

JZ^bhgmdeb^
:dlb\ghklv��d;d

gZ��f

Fhsghklv�^hau�gZ^

nhghf��fdA\�q

KjZ[Zlu\Zgbc

ba�����l_klh\

Ba-133 270 0,03 99

Cs-137 250 0,03 95

Co-60 200 0,07 96

Am-241 800 0,01 99

Ihke_� h[gZjm`_gby� bklhqgbdh\� jZ^bZpbb� g__kl_kl\_ggh]h� ijhbkoh`^_gby

ki_dljhf_lj�i_j_dexqZ_lky�\�j_`bf�b^_glbnbdZpbb�
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1.2.3 Ki_dljhf_lj� h[_ki_qb\Z_l� b^_glbnbdZpbx� h[gZjm`_ggh]h� ]ZffZ�baemqZxs_]h

jZ^bhgmdeb^Z� beb� kf_kb� ]ZffZ�baemqZxsbo� jZ^bhgmdeb^h\� k� mq_lhf� lh]h�� qlh

jZ^bhgmdeb^� kh^_j`blky� \� [b[ebhl_d_� ki_dljhf_ljZ� beb� h[gZjm`_ggZy� kf_kv

iha\hey_l� \uy\blv� \k_� beb� g_dhlhju_� jZ^bhgmdeb^u�� \oh^ysb_� \� _z� khklZ\� b

kh^_j`Zsb_ky�\�[b[ebhl_d_�ki_dljhf_ljZ��mqblu\Zy�wg_j]_lbq_kdh_�jZaj_r_gb_

;>D=���� b� \deZ^� \� j_]bkljbjm_fh_� ]ZffZ�baemq_gb_� dZ`^h]h� jZ^bhgmdeb^Z

kf_kb�

1.2.4 Ki_dljhf_lj�h[_ki_qb\Z_l�hlh[jZ`_gb_�baf_jy_fhc�fhsghklb�^hau�b�j_amevlZlZ

b^_glbnbdZpbb�baf_j_ggh]h�ki_dljZ�\�hdg_�ki_dljZ

1.2.5 Ki_dljhf_lj�h[_ki_qb\Z_l� hlh[jZ`_gb_� kdhjhklb� kq_lZ�g_cljhgh\� \� hl^_evghf

hdg_�ijh]jZffu�

1.2.6 <� kemqZ_� hlkmlkl\by� k\yab� beb� kb]gZeZ� hl� GPS�ijb_fgbdZ� ki_dljhf_lj

h[_ki_qb\Z_l�ih^Zqm�]hehkh\h]h�khh[s_gby�hi_jZlhjm�

1.2.7 Ki_dljhf_lj�h[_ki_qb\Z_l�aZihfbgZgb_�\j_f_gb�hdhgqZgby�baf_j_gby��`b\h]h�b

j_Zevgh]h�\j_f_gb�gZ[hjZ�ki_dljZ��fhsghklb�^hau��j_amevlZlZ�b^_glbnbdZpbb�

^Zgguo� ijb\yadb� hl� GPS�ijb_fgbdZ�� l_fi_jZlmju� hl� l_jfh^ZlqbdZ� ;>D=����
wg_j]_lbq_kdh]h� ^bZiZahgZ� baf_j_gbc�� oZjZdl_jbklbdb� ij_h[jZah\Zgby� b

oZjZdl_jbklbdb�jZaj_r_gby�;>D=����\�nZce_�ki_dljZ�

1.2.8 <j_fy�mklZgh\e_gby�jZ[hq_]h�j_`bfZ�ki_dljhf_ljZ�khklZ\ey_l����fbg�

1.2.9 <j_fy� g_ij_ju\ghc� jZ[hlu� ki_dljhf_ljZ� ijb� Z\lhghfghf� iblZgbb� k

[_kijh\h^guf� gZmrgbdhf� [_a� \b^_hdZf_ju� hl� iheghklvx� aZjy`_ggh]h

\kljh_ggh]h� [ehdZ� Zddmfmeylhjh\� 1RWHERRN� \� ghjfZevguo� mkeh\byo

wdkiemZlZpbb�^he`gh�khklZ\eylv�g_�f_g__���q�k�bkihevah\Zgb_f�^hihegbl_evgh]h

ZddmfmeylhjZ�Notebook.

1.2.10 FZkkZ� khklZ\guo� qZkl_c�� \oh^ysbo� \� dhfie_dl� ihklZ\db� ki_dljhf_ljZ�� d]�� g_

[he__�

• GPS-ijb_fgbd - 0,1;
• :^Zil_j�USB-;> - 0,1;
• ;>D=-11 - 1,9;

1.2.11 =Z[Zjblgu_� jZaf_ju� khklZ\guo� qZkl_c� ki_dljhf_ljZ�� \oh^ysbo� \� dhfie_dl

ihklZ\db��ff��g_�[he__�

• ;>D=-11 - ∅���o����

• GPS-ijb_fgbd ����o��o���

• Z^Zil_jZ�USB-;> �����o��o���
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1.3 L_ogbq_kdb_�oZjZdl_jbklbdb�;>D=-11

1.3.1 <� dZq_kl\_� ^_l_dlhjZ� \� ;>D=���� bkihevam_lky� kpbglbeeypbhgguc� djbklZee

NaI(Tl��jZaf_jZfb�Ø���o���ff�

1.3.2 ;>D=���� baf_jy_l� wg_j]_lbq_kdh_� jZkij_^_e_gb_� � ]ZffZ�baemq_gby� \

\u[bjZ_fuo�ihevah\Zl_e_f�^bZiZahgZo�wg_j]bc�

- hl����^h������dw<;

- hl����^h������dw<�

1.3.3 FZdkbfZevgZy� \oh^gZy� klZlbklbq_kdZy� aZ]jmadZ�;>D=���� \� ki_dljhf_ljbq_kdhf

j_`bf_�khklZ\ey_l�g_�f_g__���⋅ 104 
�k

-1.

1.3.4 Qbkeh�dZgZeh\�;>D=����khklZ\ey_l�����

1.3.5 =jZ^mbjh\hqgZy� oZjZdl_jbklbdZ� ij_h[jZah\Zgby� ;>D=���� ghjfbjm_lky� \� \b^_

lZ[ebqghc�aZ\bkbfhklb�f_`^m�agZq_gbyfb�wg_j]bb�]ZffZ�baemq_gby�b�ghf_jZfb

dZgZeh\�hl���^h�����

1.3.6 =jZ^mbjh\hqgZy� oZjZdl_jbklbdZ� ij_h[jZah\Zgby� ojZgblky� \� wg_j]hg_aZ\bkbfhc

iZfylb�;>D=����b�hlh[jZ`Z_lky�gZ�wdjZg_�1RWHERRN�k�ihfhsvx� �ijh]jZffgh]h

h[_ki_q_gby “ATAS Scanner”.

1.3.7 Ij_^_e� ^himkdZ_fhc� hkgh\ghc� hlghkbl_evghc� ih]j_rghklb� ]jZ^mbjh\hqghc

oZjZdl_jbklbdb� ij_h[jZah\Zgby� ki_dljhf_ljZ� g_� ij_\urZ_l� ���� \� ^bZiZahg_

wg_j]bc�hl����^h������dw<�b�����\�^bZiZahg_�wg_j]bc�hl������dw<�^h������dw<�

1.3.8 G_klZ[bevghklv� ]jZ^mbjh\hqghc� oZjZdl_jbklbdb� ij_h[jZah\Zgby� ;>D=���� g_

[he__�������aZ�\j_fy�g_ij_ju\ghc�jZ[hlu�ki_dljhf_ljZ�\�ghjfZevguo�mkeh\byo�

1.3.9 G_klZ[bevghklv� ]jZ^mbjh\hqghc� oZjZdl_jbklbdb� ij_h[jZah\Zgby� ;>D=���� g_

[he__� ���� aZ� \j_fy� g_ij_ju\ghc� jZ[hlu� ki_dljhf_ljZ� ijb� baf_gyxs_cky

l_fi_jZlmj_�\h�\k_f�jZ[hq_f�l_fi_jZlmjghf�^bZiZahg_�

1.3.10 Hlghkbl_evgh_�wg_j]_lbq_kdh_�jZaj_r_gb_�^ey�wg_j]bb�]ZffZ�baemq_gby�����dw<

jZ^bhgmdeb^Z�
137Cs�khklZ\ey_l�g_�[he__�����

1.3.11 Hlghkbl_evgh_� wg_j]_lbq_kdh_� jZaj_r_gb_� ^ey� wg_j]bb� ]ZffZ�baemq_gby

����������dw<�jZ^bhgmdeb^Z�
57Co�khklZ\ey_l�g_�[he__������

1.3.12 ;>D=����bf__l�\kljh_ggmx� k\_lh^bh^gmx� klZ[bebaZpbx�\k_]h� wg_j]_lbq_kdh]h

ljZdlZ�� Ibd� k\_lh^bh^Z� g_� ijbkmlkl\m_l� \h� \k_c� h[eZklb� baf_j_gby

wg_j]_lbq_kdh]h�jZkij_^_e_gby�]ZffZ�baemq_gby�

1.3.13 ;>D=���� bf__l� \kljh_gguc� b� jZkiheh`_gguc� gZ� ih\_joghklb� dhjimkZ

kpbglbeeypbhggh]h� ^_l_dlhjZ� l_jfh^Zlqbd� ^ey� ihklhygghc� l_fi_jZlmjghc

dhfi_gkZpbb�baf_jbl_evgh]h�ljZdlZ�

1.3.14 ;>D=���� baf_jy_l� fhsghklv� Zf[b_glgh]h� wd\b\Ze_glZ� ^hau� *H� ����� �^Ze__

fhsghklv� ^hau�� ]ZffZ�baemq_gby� \� ^bZiZahg_� hl� ����� ^h� ���� fdA\�q� b� k

ij_^_eZfb�^himkdZ_fhc�hkgh\ghc�hlghkbl_evghc�ih]j_rghklb�baf_j_gby�± 20 %.

1.3.15 Wg_j]_lbq_kdZy� aZ\bkbfhklv�ijb�baf_j_gbb�fhsghklb�^hau� ]ZffZ�baemq_gby� \

^bZiZahg_� wg_j]bc� hl� ��� ^h� ����� dw<� hlghkbl_evgh� wg_j]bb� ���� dw<� ]ZffZ�

baemq_gby�
137
Ks�g_�ij_\urZ_l�±20 %.

1.3.16 Ij_^_eu� ^himkdZ_fhc� ^hihegbl_evghc� hlghkbl_evghc� ih]j_rghklb� baf_j_gby

fhsghklb�^hau�
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• ± ��� �� ijb� baf_g_gbb� l_fi_jZlmju� hdjm`Zxs_]h� \ha^moZ� \� jZ[hq_f

^bZiZahg_�l_fi_jZlmj�hlghkbl_evgh�ghjfZevguo�mkeh\bc�

• ± �����ijb�baf_g_gbb�hlghkbl_evghc�\eZ`ghklb�hl�ghjfZevguo�mkeh\bc�^h
95 %;

• ± ��� �� ijb� baf_g_gbb� gZijy`_gghklb� ihklhygguo� fZ]gblguo� ihe_c� hl
ghjfZevguo�mkeh\bc�^h�����:�f�

• ± ����ijb�\ha^_ckl\bb�kbgmkhb^Zevghc�\b[jZpbb�\�^bZiZahg_�qZklhl�hl���
^h����=p�

1.3.17 We_dljhiblZgb_� ;>D=���� hkms_kl\ey_lky� hl� i_j_aZjy`Z_fh]h� [ehdZ

Zddmfmeylhjh\��\kljh_ggh]h�\�Notebook.

1.3.18 Fhsghklv��ihlj_[ey_fZy�;>D=����b�USB�;>�Z^Zil_jZ��g_�ij_\urZ_l�����f<l�

1.3.19 JZ[hqb_�mkeh\by�wdkiemZlZpbb�;>D=����

• l_fi_jZlmjZ�hdjm`Zxs_]h�\ha^moZ��
h

K hl�fbgmk����^h�iexk����

• hlghkbl_evgZy�\eZ`ghklv�\ha^moZ���

ijb�l_fi_jZlmj_����
h

K�b�[he__�gbadbo

l_fi_jZlmjZo�[_a�dhg^_gkZpbb�\eZ]b� 95±3;
• Zlfhkn_jgh_�^Z\e_gb_��dIZ��ff�jl�kl�� hl����^h������

�hl�����^h������

• gZijy`_gghklv�ihklhygguo�beb

���i_j_f_gguo�����=p��fZ]gblguo�ihe_c��:�f ^h�����

1.3.20 GhjfZevgu_�mkeh\by�wdkiemZlZpbb�;>D=����

• l_fi_jZlmjZ�hdjm`Zxs_]h�\ha^moZ�
 h
K (20 ± 5);

• hlghkbl_evgZy�\eZ`ghklv�\ha^moZ��� 60 (+20; -30);
• Zlfhkn_jgh_�^Z\e_gb_��dIZ 101,3 (+5,4; -15,3);
• gZijy`_gghklv�ihklhygguo�beb

����i_j_f_gguo�����=p��fZ]gblguo�ihe_c��:�f ^h����

1.3.21 ;>D=-11 mklhcqb\�d�\ha^_ckl\bx�

Z� l_fi_jZlmju�hdjm`Zxs_]h�\ha^moZ�hl�fbgmk����^h�iexk����
0
K�

[� hlghkbl_evgZy�\eZ`ghklv�\ha^moZ�^h���������ijb�l_fi_jZlmj_���
0
K�b�[he__

gbadbo�l_fi_jZlmjZo�[_a�dhg^_gkZpbb�\eZ]b�

\� Zlfhkn_jgh]h�^Z\e_gby�\�^bZiZahg_�hl����^h�������dIZ�

]� kbgmkhb^Zevghc�\b[jZpbb�k�iZjZf_ljZfb�

− ^bZiZahg�qZklhl�hl����^h����=p�

− kf_s_gb_�^ey�qZklhlu�i_j_oh^Z������ff�

^� h^bghqgh]h�m^ZjZ�k�iZjZf_ljZfb�

− mkdhj_gb_����f�k
2 (5g);

− ^ebl_evghklv�hl�����^h����fk�

1.3.22 ;>D=����\�ljZgkihjlghc�lZj_�ijhq_g�d�\ha^_ckl\bx�

Z��l_fi_jZlmju�hl�fbgmk����^h�iexk��� °K�

[��hlghkbl_evghc�\eZ`ghklb�\ha^moZ�^h�������ijb�l_fi_jZlmj_��� °K�
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\��m^Zjh\�k�mkdhj_gb_f�����f�c2 (10g���^ebl_evghklvx�m^Zjgh]h�bfimevkZ����fk�
qbkehf� m^Zjh\� ����� ±� ��� ^ey� dZ`^h]h� ba� ljzo� \aZbfgh� i_ji_g^bdmeyjguo
gZijZ\e_gbc�

1.3.23 ;>D=���� khojZgy_l� jZ[hlhkihkh[ghklv� \� ihklhygguo� fZ]gblguo� iheyo

gZijy`_gghklvx�^h�����:�f�

1.3.24 Kl_i_gb�aZsblu�;>D=����hl�ijhgbdgh\_gby�\h^u��iueb�b�ihklhjhggbo�l\_j^uo

qZklbp�IP���ih�FWD�������

1.3.25 Dhgkljmdpby� b� fZl_jbZeu� ihdjulby� ;>D=���� h[_ki_qb\Zxl� \hafh`ghklv

ijh\_^_gby�^_aZdlb\Zpbb�

1.3.26 Lj_[h\Zgby�gZ^_`ghklb�^ey�;>D=-11:

• kj_^gyy�gZjZ[hldZ�gZ�hldZa� ���g_�f_g__������q�

• kj_^gbc�kjhd�kem`[u ���g_�f_g__����e_l�

• kj_^gbc�j_kmjk� ���g_�f_g__�������q�

• kj_^g__�\j_fy�\hkklZgh\e_gby ���g_�[he__���q�

1.3.27 Mjh\_gv� bg^mkljbZevguo� jZ^bhihf_o�� kha^Z\Z_fuo� ;>D=����� g_� ij_\urZ_l

ghjf��mklZgh\e_gguo�ih�deZkkm�<�CISPR 22:1997.

1.3.28 ;>D=���� ih� mklhcqb\hklb� d� we_dljhklZlbq_kdbf� jZajy^Zf� khhl\_lkl\m_l

lj_[h\Zgbyf� FWD� � ��������������� kh� kl_i_gvx� `_kldhklb� bkiulZgbc� ³�´� b

djbl_jb_f�dZq_kl\Z�nmgdpbhgbjh\Zgby�³:´�

1.3.29 ;>D=���� ih� mklhcqb\hklb� d� jZ^bhqZklhlguf� we_dljhfZ]gblguf� iheyf

khhl\_lkl\m_l� lj_[h\Zgbyf� FWD� ��������������� kh� kl_i_gvx� `_kldhklb

bkiulZgbc�³�´�b�djbl_jb_f�dZq_kl\Z�nmgdpbhgbjh\Zgby�³A“.

1.3.30 BkiulZgby��ojZg_gb_�� ljZgkihjlbjh\Zgb_�� wdkiemZlZpby�b� mlbebaZpby�;>D=-11
g_�hdZau\Z_l�\j_^gh]h�\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m�

1.4 L_ogbq_kdb_�oZjZdl_jbklbdb�;>DG-01

1.4.1 ;>DG����baf_jy_l�

• Iehlghklv�ihlhdZ�g_cljhgh\��iehlghklv�ihlhdZ�g_cljhggh]h�baemq_gby��\

^bZiZahg_�hl�����^h���
4
�k

-1⋅kf-2
��Ijb�wlhf�ij_^_eu�^himkdZ_fhc�hkgh\ghc

hlghkbl_evghc�ih]j_rghklb�baf_j_gby������

• Kdhjhklv�kq_lZ�bfimevkh\�hl������^h����⋅105
�k

-1.
1.4.2 >bZiZahg�wg_j]bc�j_]bkljbjm_fh]h�g_cljhggh]h�baemq_gby�k�;>DG����gZoh^blky

\�ij_^_eZo�hl������w<�^h����Fw<�

AgZq_gby�hlghkbl_evguo�dhwnnbpb_glh\�qm\kl\bl_evghklb�;>DG����ijb

baf_j_gbb�iehlghklb�ihlhdZ�b�fhsghklb�^hau�^ey�lbih\uo�bklhqgbdh\

g_cljhggh]h�baemq_gby�b�lbih\u_�aZ\bkbfhklb�hlghkbl_evghc�qm\kl\bl_evghklb

hl�wg_j]bb�j_]bkljbjm_fh]h�baemq_gby�ijb\_^_gu�\�ijbeh`_gbb�<�

1.4.3 Lbih\u_�oZjZdl_jbklbdb�aZ\bkbfhklb�qm\kl\bl_evghklb�;>DG����hl�m]eZ

iZ^_gby�g_cljhggh]h�baemq_gby�hlghkbl_evgh�gZijZ\e_gby�]jZ^mbjh\db

�Zgbahljhiby��ijb\_^_gu�\�ijbeh`_gbb�=�

1.4.4 Qm\kl\bl_evghklv�;>DG����

• G_cljhggh_�baemq_gby�iemlhgbc�[_jbeeb_\uo�bklhqgbdh\�±�����bfimevkZ�\

k_dmg^m�gZ���g_cljhg��k⋅kf2).
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• G_cljhggh_�baemq_gby�bklhqgbdZ�dZebnhjgbc�����±���bfimevkZ�\�k_dmg^m

gZ���g_cljhg��k⋅kf2).
1.4.5 Fhsghklv��ihlj_[ey_fZy�;>DG����b�USB�;>�Z^Zil_jZ��g_�ij_\urZ_l�����f<l�

1.4.6 JZ[hqb_�mkeh\by�wdkiemZlZpbb�;>DG����

• l_fi_jZlmjZ�hdjm`Zxs_]h�\ha^moZ��
h

K hl�fbgmk����^h�iexk����

• hlghkbl_evgZy�\eZ`ghklv�\ha^moZ���

ijb�l_fi_jZlmj_����
h

K�b�[he__�gbadbo

l_fi_jZlmjZo�[_a�dhg^_gkZpbb�\eZ]b� 95±3;
• Zlfhkn_jgh_�^Z\e_gb_��dIZ��ff�jl�kl�� hl����^h������

�hl�����^h������

• gZijy`_gghklv�ihklhygguo�beb

���i_j_f_gguo�����=p��fZ]gblguo�ihe_c��:�f ^h�����

1.4.7 GhjfZevgu_�mkeh\by�wdkiemZlZpbb�;>DG����

• l_fi_jZlmjZ�hdjm`Zxs_]h�\ha^moZ�
 h
K (20 ± 5);

• hlghkbl_evgZy�\eZ`ghklv�\ha^moZ��� 60 (+20; -30);
• Zlfhkn_jgh_�^Z\e_gb_��dIZ 101,3 (+5,4; -15,3);
• gZijy`_gghklv�ihklhygguo�beb

����i_j_f_gguo�����=p��fZ]gblguo�ihe_c��:�f ^h����

1.4.8 ;>DG-01 mklhcqb\�d�\ha^_ckl\bx�

Z� l_fi_jZlmju�hdjm`Zxs_]h�\ha^moZ�hl�fbgmk����^h�iexk����
0
K�

[� hlghkbl_evgZy�\eZ`ghklv�\ha^moZ�^h���������ijb�l_fi_jZlmj_���
0
K�b�[he__

gbadbo�l_fi_jZlmjZo�[_a�dhg^_gkZpbb�\eZ]b�

\� Zlfhkn_jgh]h�^Z\e_gby�\�^bZiZahg_�hl����^h�������dIZ�

]� kbgmkhb^Zevghc�\b[jZpbb�k�iZjZf_ljZfb�

− ^bZiZahg�qZklhl�hl����^h����=p�

− kf_s_gb_�^ey�qZklhlu�i_j_oh^Z������ff�

^� h^bghqgh]h�m^ZjZ�k�iZjZf_ljZfb�

− mkdhj_gb_����f�k
2 (5g);

− ^ebl_evghklv�hl�����^h����fk�

1.4.9 ;>DG����\�ljZgkihjlghc�lZj_�ijhq_g�d�\ha^_ckl\bx�

Z��l_fi_jZlmju�hl�fbgmk����^h�iexk��� °K�

[��hlghkbl_evghc�\eZ`ghklb�\ha^moZ�^h�������ijb�l_fi_jZlmj_��� °K�

\��m^Zjh\�k�mkdhj_gb_f�����f�c2 (10g���^ebl_evghklvx�m^Zjgh]h�bfimevkZ����fk�
qbkehf� m^Zjh\� ����� ±� ��� ^ey� dZ`^h]h� ba� ljzo� \aZbfgh� i_ji_g^bdmeyjguo
gZijZ\e_gbc�

1.4.10 ;>DG���� khojZgy_l� jZ[hlhkihkh[ghklv� \� ihklhygguo� fZ]gblguo� iheyo

gZijy`_gghklvx�^h�����:�f�

1.4.11 Kl_i_gb�aZsblu�;>DG����hl�ijhgbdgh\_gby�\h^u��iueb�b�ihklhjhggbo�l\_j^uo

qZklbp�IP���ih�FWD�������

1.4.12 Dhgkljmdpby� b� fZl_jbZeu� ihdjulby� ;>DG���� h[_ki_qb\Zxl� \hafh`ghklv

ijh\_^_gby�^_aZdlb\Zpbb�

1.4.13 Lj_[h\Zgby�gZ^_`ghklb�^ey�;>DG-01:
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• kj_^gyy�gZjZ[hldZ�gZ�hldZa� ���g_�f_g__������q�

• kj_^gbc�kjhd�kem`[u ���g_�f_g__����e_l�

• kj_^gbc�j_kmjk� ���g_�f_g__�������q�

• kj_^g__�\j_fy�\hkklZgh\e_gby ���g_�[he__���q�

1.4.14 Mjh\_gv� bg^mkljbZevguo� jZ^bhihf_o�� kha^Z\Z_fuo� ;>DG����� g_� ij_\urZ_l

ghjf��mklZgh\e_gguo�ih�deZkkm�<�CISPR 22:1997.

1.4.15 ;>DG���� ih� mklhcqb\hklb� d� we_dljhklZlbq_kdbf� jZajy^Zf� khhl\_lkl\m_l

lj_[h\Zgbyf� FWD� � ��������������� kh� kl_i_gvx� `_kldhklb� bkiulZgbc� ³�´� b

djbl_jb_f�dZq_kl\Z�nmgdpbhgbjh\Zgby�³:´�

1.4.16 ;>DG���� ih� mklhcqb\hklb� d� jZ^bhqZklhlguf� we_dljhfZ]gblguf� iheyf

khhl\_lkl\m_l� lj_[h\Zgbyf� FWD� ��������������� kh� kl_i_gvx� `_kldhklb

bkiulZgbc�³�´�b�djbl_jb_f�dZq_kl\Z�nmgdpbhgbjh\Zgby�³A“.

1.4.17 BkiulZgby��ojZg_gb_��ljZgkihjlbjh\Zgb_��wdkiemZlZpby�b�mlbebaZpby�;>DG-01
g_�hdZau\Z_l�\j_^gh]h�\ha^_ckl\by�gZ�hdjm`Zxsmx�kj_^m�

1.5 L_ogbq_kdb_�oZjZdl_jbklbdb�ihjlZlb\gh]h�dhfivxl_jZ

1.5.1 1RWHERRN� h[_ki_qb\Z_l� wg_j]hiblZgb_� \k_o� maeh\� ki_dljhf_ljZ�� dhlhju_

ih^dexqZxlky�d�USB�ihjlZf�Notebook.

1.5.2 1RWHERRN�h[_ki_qb\Z_l�Z\lhfZlbq_kdbc�dhgljhev�jZajy^Z�[ehdZ�Zddmfmeylhjh\�

1.5.3 AZjy^� [ehdZ� Zddmfmeylhjh\� Notebook� hkms_kl\ey_lky� \� khhl\_lkl\bb� k

lj_[h\Zgbyfb�\�_]h�wdkiemZlZpbhgghc�^hdmf_glZpbb�

1.5.4 1RWHERRN� ^he`_g� kh^_j`Zlv� g_h[oh^bfuc� fbgbfmf� USB�ihjlh\� b

Bluetooth�bgl_jn_ck�^ey�jZ[hlu�\�dhgnb]mjZpbyo�ij_^klZ\e_gguo�\�lZ[ebp_�����

LZ[ebpZ����

Dhebq_kl\h

USB-ihjlh\

<kljh_gguc \

Notebook Bluetooth-
bgl_jn_ck

Maeu� ih^dexqZ_fu_ q_j_a

USB�ihjl
Maeu� ih^dexqZ_fu_ q_j_a

Bluetooth�bgl_jn_ck

1 + ;>D=-11 Bluetooth GPS-ijb_fgbd

2 + ;>D=-11, ;>DG-01 Bluetooth GPS-ijb_fgbd

2 -
;>D=-11, USB-Bluetooth

Dongle Bluetooth GPS-ijb_fgbd

2 - ;>D=-11, USB GPS ijb_fgbd

3 -
;>D=-11, USB-Bluetooth

Dongle, ;>DG-01 Bluetooth GPS-ijb_fgbd

3 -
;>D=���� ;>DG����

 USB- GPS�ijb_fgbd

1.5.5 1RWHERRN�^he`_g�bf_lv�iZkkb\guc�j_`bf�hoeZ`^_gby��qlh[u�jZ[hlZlv�\�nmleyj_

beb�kmfd_�k�ijbdjulufb�\_glbeypbhggufb�hl\_jklbyfb�

1.5.6 1RWHERRN�^he`_g�jZ[hlZlv�\�khklZ\_�ki_dljhf_ljZ�k�[_kijh\h^ghc�]Zjgblmjhc�b

[_a� bkihevah\Zgby� \b^_hdZf_ju� k� bkihevah\Zgb_f� ^hihegbl_evgh]h

ZddmfmeylhjZ�g_�f_g__���qZkh\�

1.5.7 1RWHERRN�^he`_g�bf_lv�mklhcqb\uc�d�\b[jZpbyf�©`_kldbcª�^bkd�

1.5.8 1RWHERRN�^he`_g�bf_lv�g_�f_g__�����F[�hi_jZlb\ghc�iZfylb�
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1.5.9 1RWHERRN� ^he`_g� bf_lv� ijhp_kkhj� Intel Centrino� �� ==p�� beb� ih^h[guc

fZehihlj_[eyxsbc�k�iZkkb\guf�hoeZ`^_gb_f�

1.5.10 1RWHERRN�^he`_g�bf_lv�ij_^mklZgh\e_ggmx�hi_jZpbhggmx�kbkl_fm�Windows XP
beb�Windows2000.

1.5.11 MijZ\e_gb_� iblZgb_f� USB�ihjlh\� 1RWHERRN� ^he`gh� [ulv� gZkljh_gh� gZ

ihklhyggh_�aZiblu\Zgb_�

1.5.12 J_`bfu� \udexq_gby� beb� i_j_oh^Z� \� kiysbc� beb�`^msbc� j_`bf� ih� aZdjulbb

Notebook� beb� ih� bkl_q_gbb� g_dhlhjh]h� \j_f_gb� ^he`gu� [ulv� hldexq_gu�
Notebook�^he`_g�[ulv�gZkljh_g�gZ�ihklhyggmx�jZ[hlm�

1.5.13 I_j\h_�^_ckl\b_�ih�jZajy^m�Zddmfmeylhjh\�Notebook�^he`gh�[ulv�gZkljh_gh�dZd
©[_a^_ckl\b_ª�

1.5.14 <lhjh_�^_ckl\b_�ih�jZajy^m�Zddmfmeylhjh\�Notebook�^he`gh�[ulv�gZkljh_gh�dZd
©\udexq_gb_ª�

1.5.15 G_^himklbf� i_j_oh^�Notebook� \� kiysbc� beb�`^msbc� j_`bf� \h� \j_fy� jZ[hlu

kdZg_jZ�

1.5.16 Ijb� bkihevah\Zgbb� g_Z\lhghfghc� \b^_hdZf_ju� 1RWHERRN� ^he`_g� bf_lv

bgl_jn_ck� FireWire� beb� h^bg� k\h[h^guc� USB�ihjl� ^ey� ih^dexq_gby

Web�dZf_ju�� Ijb� bkihevah\Zgbb� Z\lhghfghc� \b^_hdZf_ju� gbdZdbo

^hihegbl_evguo�bgl_jn_ckh\�b�ihjlh\�g_�lj_[m_lky�

1.5.17 >ey� m^Ze_gghc� i_j_^Zqb� ^Zgguo� Notebook� fh`_l� bf_lv� bgl_jn_ck� WiFi� beb
WLAN � beb� \kljh_gguc� fh^_f� beb� \hafh`ghklv� ih^dexq_gby� khlh\h]h

l_e_nhgZ�

1.6 L_ogbq_kdb_�oZjZdl_jbklbdb�GPS-ijb_fgbdZ
1.6.1 QZklhlZ�ijbgbfZ_fh]h�kb]gZeZ�/�����������MHz
1.6.2 Qbkeh�dZgZeh\�����

1.6.3 Qm\kl\bl_evghklv������dBW
1.6.4 ;Zabk���WGS-84
1.6.5 ;ukljuc�klZjl���k����k�wn_f_jb^hc�b�ZevfZgZohf��

1.6.6 L_ieuc�klZjl����k����k�ZevfZgZohf��gh�[_a�wn_f_jb^u��

1.6.7 Oheh^guc�klZjl����k����[_a�ZevfZgZoZ�b�wn_f_jb^u��

1.6.8 <j_fy�\hkklZgh\e_gby�ihke_�ij_ju\Zgby�����k�

1.6.9 GPS�\uoh^gu_�^Zggu_�NMEA������ijhlhdhe��b�ih^^_j`b\Z_fu_�dhfZg^u�
1.6.10 GGA, GSA, GSV, RMC, VTG, GLL (VTG�b�GLL�hipbhgZevgh�
1.6.11 Kdhjhklv�i_j_^Zqb�^Zgguo�ih�k_jbcghfm�bgl_jn_ckm�������N,8,1
1.6.12 Ij_^_e�mkdhj_gby���f_g__��g
1.6.13 Ij_^_e�\ukhlu���������f_ljh\���������nmlh\��

1.6.14 Ij_^_e�kdhjhklb�������f_ljh\�k_d���������maeh\��

1.6.15 Ij_^_e�j_adh]h�lheqdZ������f�k
3

1.6.16 GZijy`_gb_�iblZgby������V
1.6.17 <kljh_ggZy�ZddmfmeylhjgZy�[ZlZj_y�������f:⋅q�
1.6.18 <oh^gh_�gZijy`_gb_�iblZgby�ijb�aZjy^_�±��V
1.6.19 <j_fy�g_ij_ju\ghc�jZ[hlu�±���qZkh\�

1.6.20 JZaf_ju�����ff�[���ff�[���ff�

1.6.21 <_k�����]�

1.6.22 >bZiZahg�jZ[hqbo�l_fi_jZlmj�����a����&�

1.6.23 >bZiZahg�l_fi_jZlmju�ojZg_gby�����a����&�

1.6.24 <eZ`ghklv�������[_a�dhg^_gkZpbb�
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1.7 KhklZ\�ki_dljhf_ljZ

1.7.1 KhklZ\�ki_dljhf_ljZ�mdZaZg�\�lZ[ebp_�����

LZ[ebpZ����

GZbf_gh\Zgb_� lbi Dheb�

q_kl\h

Ijbf_qZgb_

1 ;ehd ^_l_dlbjh\Zgby ;>D=-11
1

Ki_dljhf_ljbq_kdbc [ehd ^_l_dlbjh\Zgby ]ZffZ�

baemq_gby

2 ;ehd ^_l_dlbjh\Zgby ;>DG��� 1 ;ehd ^_l_dlbjh\Zgby g_cljhggh]h baemq_gby

3 :^Zil_j USB-;>
2

>ey ih^dexq_gby ;>D=��� b ;>DG��� d Notebook
q_j_a USB�ihjl

4 IhjlZlb\guc dhfivxl_j 1 Lbi Notebook

5 GPS-ijb_fgbd
1

Lbi BT-308 (GlobalSat� beb ^jm]hc kh\f_klbfuc ih
ijhlhdhem NMEA� >ey ijb\yadb gZ f_klghklb

5.1 GPS�Zgl_ggZ
1

>ey memqr_gby ijb_fZ kb]gZeZ kbkl_fu

ihabpbhgbjh\Zgby

5.2 aZjy^gh_ mkljhckl\h 1 >ey aZjy^db GPS�ijb_fgbdZ

5.3 Z\lhfh[bevgh_ aZjy^gh_

mkljhckl\h
1

>ey aZjy^db GPS�ijb_fgbdZ \ Z\lhfh[be_

5.4 dhfiZdl�^bkd
1

Kh^_j`bl ^jZc\_j b l_klh\h_ ijh]jZffgh_

h[_ki_q_gb_

6 <b^_hdZf_jZ
1

FireWire�\b^_hdZf_jZ beb USB Web�dZf_jZ beb
Z\lhghfgZy \b^_hdZf_jZ ^ey kt_fdb f_klghklb

7 Dhfie_dl ijbgZ^e_`ghkl_c�

7.1 dhgljhevgZy ijh[Z 11) >ey klZ[bebaZpbb ;>D=-11

7.2 dZ[_ev ;> 2 >ey ih^dexq_gby ;>D=��� b ;>DG��� d Z^Zil_jZf

USB�;>� ^ebgZ �� kf�

7.3 dZ[_ev USB A-B 2 >ey ih^dexq_gby Z^Zil_jh\ USB�;> d Notebook,
^ebgZ ��� f�

7.4 ijh\h^ghc gZmrgbd beb

[_kijh\h^gZy ]ZjgblmjZ
1

>ey ijh\h^gh]h gZmrgbdZ ^ebgZ dZ[_ey � f�

7.5 aZjy^gh_ mkljhckl\h ^ey

[_kijh\h^ghc ]Zjgblmju
1 >ey aZjy^db [_kijh\h^ghc ]Zjgblmju

7.6 jZ[hqZy miZdh\dZ 1 Ie_q_\hc jxdaZd beb d_ck

7.7 miZdh\dZ
1

Nmleyj ^ey ojZg_gby b i_j_ghkdb ki_dljhf_ljZ b

ijbgZ^e_`ghkl_c

7.8 USB-Hub 1 >ey jZkrbj_gby dhebq_kl\Z USBihjlh\ Notebook

8 Ijh]jZffgh_ h[_ki_q_gb_

“ATAS Scanner ”
1

IhklZ\ey_lky gZ dhfiZdl�^bkd_

9 Jmdh\h^kl\h hi_jZlhjZ “ATAS” 1

10 L_ogbq_kdh_ jmdh\h^kl\h 1

11 Jmdh\h^kl\h ih wdkiemZlZpbb 1

Ijbf_qZgb_�

�� dZebcgh_ m^h[j_gb_� dZebc oehjbkluc ]Zemj]bq_kdbc
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1.8 Dhfie_dlghklv

1.8.1 Dhfie_dlghklv�ki_dljhf_ljZ�mdZaZgZ�\�lZ[ebp_�����

LZ[ebpZ����

GZbf_gh\Zgb_� lbi AZ\h^kdhc ghf_j Dheb�

q_kl\h

Ijbf_qZgb_

1 ;ehd ^_l_dlbjh\Zgby ;>D=-11

2 ;ehd ^_l_dlbjh\Zgby ;>DG���

3 :^Zil_j USB-;>

4 IhjlZlb\guc dhfivxl_j

5 GPS-ijb_fgbd

5.1 GPS-Zgl_ggZ

5.2 aZjy^gh_ mkljhckl\h

5.3 Z\lhfh[bevgh_ aZjy^gh_

mkljhckl\h

5.4 dhfiZdl�^bkd

6 <b^_hdZf_jZ

7 Dhfie_dl ijbgZ^e_`ghkl_c�

7.1 dhgljhevgZy ijh[Z

7.2 dZ[_ev ;>

7.3 dZ[_ev USB A-B

7.4 ijh\h^ghc gZmrgbd beb

[_kijh\h^gZy ]ZjgblmjZ

7.5 aZjy^gh_ mkljhckl\h ^ey

[_kijh\h^ghc ]Zjgblmju

7.6 jZ[hqZy miZdh\dZ

7.7 miZdh\dZ

7.8 USB-Hub

8 Ijh]jZffgh_ h[_ki_q_gb_

“ATAS Scanner ”

9 Jmdh\h^kl\h hi_jZlhjZ “ATAS”

10 L_ogbq_kdh_ jmdh\h^kl\h

11 Jmdh\h^kl\h ih wdkiemZlZpbb
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1.9 Mkljhckl\h�b�jZ[hlZ�ki_dljhf_ljZ

1.9.1 Ijbgpbi�^_ckl\by�ki_dljhf_ljZ

1.9.1.1 Ijbgpbi� ^_ckl\by�;>D=���� hkgh\Zg� gZ� bkihevah\Zgbb� \ukhdhqm\kl\bl_evguo

f_lh^h\� ki_dljhf_ljbb� b� jZ^bhf_ljbb� k� ijbf_g_gb_f� kpbglbeeypbhgguo

^_l_dlhjZ�NaI(Tl) ∅��o���ff��b�NWM�

Ijbgpbi�^_ckl\by�;>DG����hkgh\Zg�gZ�bkihevah\Zgbb�kq_lqbdh\�k�]_eb_f���k

^Z\e_gb_f�]_eby���Zlfhkn_j�

:e]hjblf� jZ[hlu� ki_dljhf_ljZ� h[_ki_qb\Z_l� g_ij_ju\ghklv� ijhp_kkZ

baf_j_gby� ki_dljZ�� \uqbke_gb_� ih� ki_dljm� agZq_gby� fhsghklb� ^hau�

b^_glbnbdZpbx� jZ^bhgmdeb^h\� � b� hi_jZlb\gh_� ij_^klZ\e_gb_� ihemqZ_fhc

bgnhjfZpbb�gZ�wdjZg_�Notebook.

<� ;>D=���� ijb� baf_j_gbb� fhsghklb� ^hau� bkihevah\Zg� ki_dljhf_ljbq_kdbc

f_lh^� ij_h[jZah\Zgby� ZiiZjZlmjguo� ki_dljh\� g_ihkj_^kl\_ggh� \� fhsghklv

^hau�k�ihfhsvx�dhjj_dlbjmxsbo�\_kh\uo�dhwnnbpb_glh\��agZq_gby�dhlhjuo

aZ\bkyl�hl�Zfieblm^u�j_]bkljbjm_fuo�bfimevkh\��<_jogyy�]jZgbpZ�^bZiZahgZ

baf_j_gbc�F>� k� ;>D=���� aZ\bkbl� hl� ij_^_evgh� ^himklbfhc� klZlbklbq_kdhc

aZ]jmadb� ����Â��
4
� k

-1
�� b� hl� wg_j]bb� j_]bkljbjm_fh]h� ]ZffZ�baemq_gby

(ijbeh`_gb_�:).

>ey� ih\ur_gby� klZ[bevghklb� baf_j_gbc� \� ;>D=���� ijbf_g_gZ� kbkl_fZ

k\_lh^bh^ghc� klZ[bebaZpbb� baf_jbl_evgh]h� ljZdlZ�� dhlhjZy� h^gh\j_f_ggh

h[_ki_qb\Z_l� ijh\_jdm� jZ[hlhkihkh[ghklb� \k_]h� ljZdlZ� \� ijhp_kk_� jZ[hlu�

djhf_� lh]h�� \� ;>D=���� j_Zebah\ZgZ� kbkl_fZ� Z\lhfZlbq_kdhc� l_fi_jZlmjghc

dhfi_gkZpbb�baf_j_gbc�hl�\kljh_ggh]h�l_jfh^ZlqbdZ�

1.9.1.2 Ijb� jZ[hl_� \� Z\lhghfghf� j_`bf_� iblZgb_� ki_dljhf_ljZ� hkms_kl\ey_lky� hl

\kljh_ggh]h�[ehdZ�Zddmfmeylhjh\��;:��\�Notebook.
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1.9.1.3 Ko_fZ�ih^dexq_gby�khklZ\guo�qZkl_c�ki_dljhf_ljZ�gZ�jbkmgd_�����
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;
>
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v
;
>

;>D=��� ;>DG���

:^Zil_j

86%�;>

:^Zil_j

86%�;>

N oteb oo k 86%�KXE
:^Zil_j 86%�

%OXHWRRWK
GRQJOH

*36�

ijb_fgbd

J
Z
^
b
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k
\
y
a
v

Jbkmghd�������Ko_fZ�ih^dexq_gby�khklZ\guo�qZkl_c�ki_dljhf_ljZ
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1.9.1.4 DZd�^he`_g�[ulv�miZdh\Zg�ki_dljhf_lj��ihdZaZgh�gZ�jbkmgd_�����

Jbkmghd�����±�MiZdh\dZ�ki_dljhf_ljZ

1.9.1.5 Ijbgpbi� ^_ckl\by� Ze]hjblfZ� ihbkdZ� ]ZffZ�baemqZxsbo� bklhqgbdh\� hkgh\Zg
gZ�ZgZeba_�bklhjbb�baf_j_gbc�kq_lgh]h�dZgZeZ�;>D=����

Kq_lguc�dZgZe�kqblZ_l�\k_�aZj_]bkljbjh\Zggu_�bfimevku�\�^bZiZahg_�wg_j]bc
hl����^h������dw<�

Bklhjby� baf_j_gbc� ij_^klZ\ey_l� kh[hc� l�g�� ©kdhevaysbcª� [mn_j
nbdkbjh\Zgghc�rbjbgu��jZ\ghc����baf_j_gbx��DZ`^h_�baf_j_gb_�aZihegy_lky
k�qZklhlhc���jZaZ�\�k_dmg^m�

;mn_j�aZihegy_lky�ke_^mxsbf�h[jZahf�

• ihke_^g__�����h_��baf_j_gb_�m^Zey_lky�

• \k_� baf_j_gby� \� [mn_j_� k^\b]Zxlky� gZ� h^gh� \� dhg_p�� l_f� kZfuf�
hk\h[h`^Zy�yq_cdm�^ey�baf_j_gby�ih^�ghf_jhf���

• l_dms__�baf_j_gb_�aZibku\Z_lky�ih^�ghf_jhf���

LZdbf� h[jZahf�� baf_j_gb_� ih^� ghf_jhf� �� ±� kZfh_� ihke_^g__� baf_j_gb_�
baf_j_gb_�ih^�ghf_jhf����±�kZfh_�jZg__�baf_j_gb_��kms_kl\mxs__�\�[mn_j_�

Ihegh_� aZiheg_gb_� [mn_jZ� hagZqZ_l�� qlh� ki_dljhf_lj� gZ[jZe� nhg�� Wlhl
ijhp_kk�^eblky�g_�[he__����k�

Ihke_� ihegh]h� aZiheg_gby� [mn_jZ� ki_dljhf_lj� i_j_oh^bl� \� j_`bf� ihbkdZ�
DZ`^h_�ke_^mxs__�baf_j_gb_�ijb\h^bl�d�ZgZebam�gZ�baf_g_gb_�h[klZgh\db�

DZ[_ev ;>�

ih^dexq_gguc d

Z^Zil_jm USB�;>
b ;>DG���

;>D=���

Notebook

;>DG����

ih^dexq_gguc d

Z^Zil_jm USB�;>

GPS-ijb_fgbd

:^Zil_j USB�;>�

ih^dexq_gguc d

;>D=��� b USB-
ihjlm Notebook

USB-hub
Ih^dexq_gguc d

USB-ihjlm
Notebook

USB-Bluetooth
dongle,
ih^dexq_gguc d
USB-hub



L_ogbq_kdh_�jmdh\h^kl\h FDK�:L����K

17

<_kv�[mn_j�����baf_j_gb_��jZa[b\Z_lky�gZ����h[eZkl_c�k�jZaebqghc�\j_f_gghc
rbjbghc�hl������^h������k��jbkmghd������

���� k ���� k ���� k «�

Jbkmghd�������Ko_fZ�ihbkdh\uo�h[eZkl_c

Q_f� [hevr_� baf_j_gbc� \� h[eZklb�� l_f� f_gvrb_� kdhjhklb� kq_lZ� fh`gh
h[gZjm`blv� gZ^� nhghf�� LjbgZ^pZlZy� h[eZklv� bkihevam_lky� ^ey� jZkq_lZ
nhgh\hc�kdhjhklb�kq_lZ��hlghkbl_evgh�dhlhjhc�\_^_lky�ZgZeba�

:gZeba�\_^_lky�ke_^mxsbf�h[jZahf�

1 Baf_j_gby�\_^mlky�^h�aZiheg_gby�\k_]h�[mn_jZ

2 DZ`^Zy�h[eZklv�ZgZebabjm_lky�gZ�\uiheg_gb_�mkeh\by�

(1)

]^_� j� �� ghf_j� h[eZklb�� ni - i-h_� baf_j_gb_��Sj �� ihjh]� h[gZjm`_gby�� aZ^Z\Z_fuc
ihevah\Zl_e_f�� Lj ±� ghf_j� i_j\h]h� baf_j_gby� \� h[eZklb� j,
Nj�±�ghf_j�ihke_^g_]h�baf_j_gby�\�h[eZklb�j, L13 ���b�N13 �����ghf_jZ�i_j\h]h�b
ihke_^g_]h�baf_j_gby�

3 ?keb�mkeh\b_� ����\uihegy_lky��lh�kqblZ_lky��qlh�h[gZjm`_gh�ij_\ur_gb_
gZ^�nhghf��b�gZqbgZ_lky�ijhp_kk�gZ[hjZ�ki_dljZ�^ey�b^_glbnbdZpbb��l�g�
ijhp_kk� mlhqg_gby�� <j_fy� gZ[hjZ� ki_dljZ� mlhqg_gby� aZ^Z_lky
ihevah\Zl_e_f�

4 ?keb� \�ijhp_kk_� mlhqg_gby�[m^_l� h[gZjm`_g� jZ^bhgmdeb^�� lh� ]hehkh\uf
khh[s_gb_f�ijh]jZffZ�³ATAS Scanneŕ�khh[sbl�h�dZl_]hjbb�gZc^_ggh]h
jZ^bhgmdeb^Z��Norm, Nuclear, Medical, Industrial).

1.9.1.6 <k_� baf_j_ggu_� ki_dlju�� ijh]jZffZ� fh`_l� khojZgylv� \� aZ^Zggmx
ihevah\Zl_e_f�iZidm��J_dhf_g^m_lky�i_j_^�gZqZehf�gh\h]h�wlZiZ�kdZgbjh\Zgby
gZkljhblv�khojZg_gb_�nZceh\�\�gh\mx�iZidm��Ki_dlju�mlhqg_gby�khojZgyxlky
\� ih^iZidm� ih^� bf_g_f� ©Identificationª�� <k_� baf_j_ggu_� kdhjhklb� kq_lZ
Z\lhfZlbq_kdb�khojZgyxlky�\�ih^iZidm�ih^�bf_g_f� ©Countª�ihke_�hdhgqZgby
kdZgbjh\Zgby��Fhf_glu�ij_\ur_gby�ihjh]Z�hlf_qZxlky�\�`mjgZe_��dhlhjuc
Z\lhfZlbq_kdb�khojZgy_lky�ihke_�\uoh^Z�ba�ijh]jZffu�

1.9.1.7 Ihke_� hdhgqZgby� ijhp_kkZ� ihbkdZ�� hi_jZlhj� k� ihfhsvx� nmgdpbb
fgh]hf_jgh]h� ZgZebaZ� fZkkb\Z� ki_dljh\� fh`_l� ijh\_klb� jmqghc� ZgZeba
gZdhie_gguo� ^Zgguo�� <_kv� fZkkb\� ki_dljh\� beb� _]h� qZklv� fh`_l� [ulv
aZ]jm`_g� \� ijh]jZffm� ³ATAS Scanneŕ� k� ihfhsvx� ^bZ]jZffu� ki_dljh\�
AZ]jmadZ�[hevrh]h�qbkeZ�ki_dljh\�fh`_l�aZgylv�g_kdhevdh�fbgml��Ihke_�q_]h
ijh]jZffZ�hlh[jZabl�p\_lgmx�^bZ]jZffm�fZkkb\Z�ki_dljh\�

I_j_^\b`_gb_� fZjd_jZ� gZ� ^bZ]jZff_� ijb� \dexq_gghc� hipbb� hlh[jZ`_gby
ki_dljh\� ijb\_^_l� d� hlh[jZ`_gbx� lh]h� ki_dljZ� gZ� wdjZg_�� dhlhjuc
khhl\_lkl\m_l�iheh`_gbx�fZjd_jZ��BgnhjfZpbhggZy�kljhdZ�fZjd_jZ�kh^_j`bl

1 1,2 1,2,3 1,2,3,4 1,2,3,4,5 1,2,3,4,5,6 1,2,3,4,5,6,7 1,2,3,4,5,6,7,8

1,2,3,4,5,6,7,8,9 1,2,3,4,5,6,7,8,9,10 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,5,6,7,8,9,10,11,12 79,80,81,82,83,84,85
,86,87,88,89,90,91
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ghf_j� ki_dljZ�� ^Zlm� b� \j_fy� baf_j_gby� ki_dljZ�� ^Zggu_� ijb\yadb�� Z� lZd`_
wg_j]bx�ihabpbb�dmjkhjZ�\�ki_dlj_�^bZ]jZffu�

<bamZevguc� ZgZeba� ^bZ]jZffu� ki_dljh\� iha\hey_l� \uy\blv� \j_fy� b� f_klh
baf_g_gby� h[klZgh\db�� gZebqb_� h[eZkl_c� ih\ur_gghc� kdhjhklb� kq_lZ� gZ
ki_dljZo�^bZ]jZffu�

1.9.1.8 Ijbgpbi� kh_^bg_gby� ;>� k� Notebook� hkgh\Zg� gZ� bgl_jn_ck_� RS���� k
bkihevah\Zgb_f� ijhlhdheZ� RSModbus�� :^Zil_j� USB�;>� y\ey_lky
ij_h[jZah\Zl_e_f� gZijy`_gby�� Z� lZd`_� ljZgkeylhjhf� ihlhdZ� ^Zgguo
bgl_jn_ckZ� RS���� \� ihlhd� ^Zgguo� bgl_jn_ckZ� USB�� Hldexq_gby� Z^Zil_jZ
USB�;>�hl�Notebook�ijb\_^_l�d�hldexq_gbx�iblZgby�;>�

1.9.1.9 Ijbgpbi� kh_^bg_gby� GPS�ijb_fgbdZ� k� Notebook� hkgh\Zg� gZ� bkihevah\Zgbb
[_kijh\h^gh]h�bgl_jn_ckZ�Bluetooth.

1.9.2 Dhgkljmdpby�ki_dljhf_ljZ

1.9.2.1 Dhgkljmdlb\gh� ki_dljhf_lj� \uiheg_g� \� \b^_� hl^_evgh� � nmgdpbhgZevgh

aZdhgq_gguo� [ehdh\� ^_l_dlbjh\Zgby�� kh_^bg_gguo� k� 1RWHERRN� q_j_a� Z^Zil_ju

USB�;>� ihkj_^kl\hf� dZ[_e_c� ;>� b� dZ[_e_c� USB A-B�� ;ehdb� ^_l_dlbjh\Zgby
bf_xl�iue_[jua]haZsbs_gguc�dhjimku�ba�Zexfbgb_\h]h�kieZ\Z�k�ihebf_jguf

ihdjulb_f�

1.9.2.2 H[sbc�\b^�ki_dljhf_ljZ�ij_^klZ\e_g�gZ�jbkmgd_�����

1.9.2.3 <g_rgbc�\b^�;>D=����ij_^klZ\e_g�gZ�jbkmgd_���5.

�� � � �

��±�kh_^bgbl_ev����±�iehf[Z����±�rbev^bd����±�gZijZ\e_gb_

]jZ^mbjh\db�;>����±�dhjimk�;>�

Jbkmghd�����±�<g_rgbc�\b^�;>D=-11

1.9.2.4 <g_rgbc�\b^�;>DG����ij_^klZ\e_g�gZ�jbkmgd_����

Jbkmghd�����±�<g_rgbc�\b^�;>DG���
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1.9.2.5 <g_rgbc�\b^�Notebook�ij_^klZ\e_g�gZ�jbkmgd_����

Jbkmghd�����±�<g_rgbc�\b^�Notebook

1.9.2.6 <g_rgbc�\b^�GPS�ijb_fgbdZ�BT�����ij_^klZ\e_g�gZ�jbkmgd_����

Jbkmghd�����±�<g_rgbc�\b^�GPS���ijb_fgbdZ

1.9.2.7 <g_rgbc�\b^�Z^Zil_jZ�USB�;>�ij_^klZ\e_g�gZ�jbkmgd_����

Jbkmghd�����±�<g_rgbc�Z^Zil_jZ�USB�;>
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1.9.2.8 DhgljhevgZy�ijh[Z�ij_^klZ\ey_l� kh[hc�ieZklfZkkh\mx� miZdh\dm�� aZiheg_ggmx

fbg_jZevguf� m^h[j_gb_f� gZ� hkgh\_� dZeby� oehjbklh]h� k� _kl_kl\_gguf

jZ^bhgmdeb^hf�K40
��_z�\g_rgbc�\b^�ij_^klZ\e_g�gZ�jbkmgd_������

Jbkmghd������±�<g_rgbc�\b^�dhgljhevghc�ijh[u

DhgljhevgZy� ijh[Z� jZaf_sZ_lky� gZ� rlZlghf� f_kl_� \� jZ[hq_f� nmleyj_

ki_dljhf_ljZ� b� ij_^gZagZq_gZ� ^ey� h[_ki_q_gby� klZ[bebaZpbb� wg_j]_lbq_kdhc

rdZeu�baf_jbl_evgh]h�ljZdlZ�;>D=����\�ijhp_kk_�wdkiemZlZpbb�ki_dljhf_ljZ�

1.10 JZaf_s_gb_�b�fhglZ`

1.10.1 Ki_dljhf_lj�jZaf_sZ_lky�\�nmleyj_��d_ck_��kmfd_��jxdaZd_�b�l�^���^Ze__�jZ[hqbc

nmleyj�� k� bkihevah\Zgb_f� ZfhjlbaZpbhgguo� \deZ^ur_c�� >ey� gZb[he__

wnn_dlb\gh]h� kdZgbjh\Zgby� ;>� ^he`_g� [ulv� jZaf_s_g� k� mq_lhf� gZijZ\e_gby

]jZ^mbjh\db�b�^Zgguf�Zgbahljhibb��ijb\_^_ggufb�\�ijbeh`_gbb ;.
<k_�dZ[_eb�ki_dljhf_ljZ�^he`gu�[ulv�kh_^bg_gu�kh]eZkgh�ko_f_�ih^dexq_gby�

GPS�ijb_fgbd�fh`gh�jZaf_kblv�\�nmleyj_�k�\ughkghc�Zgl_gghc��dhlhjZy�fh`_l
[ulv� jZaf_s_gZ� b� aZdj_ie_gZ� gZ� \_jog_c� ih\_joghklb� nmleyjZ�� Fh`gh

jZaf_klblv�GPS�ijb_fgbd�\�dZjfZg_�[_a�bkihevah\Zgby�\ughkghc�Zgl_ggu��ijb
wlhf�gm`gh�[ulv� m\_j_gguf�\�dZq_kl\_�ijbgbfZ_fh]h� kb]gZeZ� kh� kimlgbdh\�� Z

lZd`_� dZq_kl\_� kb]gZeZ� [_kijh\h^gh]h� bgl_jn_ckZ� Bluetooth�� dhlhjuc� kbevgh
ih]ehsZ_lky� l_ehf� q_eh\_dZ�� =ZjgblmjZ� beb� gZmrgbd� jZaf_sZ_lky� gZ� mo_

q_eh\_dZ��Ijb�bkihevah\Zgbb�ijh\h^gh]h�gZmrgbdZ�g_h[oh^bfh�\u\_klb�dZ[_ev

ba�nmleyjZ�beb�ie_q_\hc� kmfdb��ih^dexq_gguc�d� Zm^bh�\uoh^m�Notebook��Ijb
bkihevah\Zgbb� [_kijh\h^ghc� ]Zjgblmju� g_h[oh^bfh� m[_^blvky� \� dZq_kl\_

i_j_^Z\Z_fh]h�kb]gZeZ�q_j_a�bgl_jn_ck�Bluetooth.

1.11 FZjdbjh\dZ�b�iehf[bjh\Zgb_

1.11.1 FZjdbjh\dZ�;>�\uiheg_gZ�\�\b^_�wlbd_ldb�gZ�lhjp_\hc�ih\_joghklb�dhjimkZ�b

kh^_j`bl�

• lh\Zjguc�agZd�ij_^ijbylby�ba]hlh\bl_ey�

• mkeh\gh_�h[hagZq_gb_�;>�

• aZ\h^kdhc�ghf_j�ih�kbkl_f_�gmf_jZpbb�ij_^ijbylby�ba]hlh\bl_ey�

• ]h^�ba]hlh\e_gby�

• gZ^ibkv�³K^_eZgh�\�;_eZjmkb´�

GZ� dhjimk_� ;>D=���� bf__lky� wlbd_ldZ� k� ij_^mij_`^Zxs_c� gZ^ibkvx

«<gbfZgb_��;_j_]bl_�hl�m^Zjh\».
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1.11.2 FZjdbjh\dZ� Z^Zil_jZ� USB�;>� \uiheg_gZ� \� \b^_� wlbd_ldb� gZ� [hdh\hc

ih\_joghklb�dhjimkZ�b�kh^_j`bl�

• mkeh\gh_�h[hagZq_gb_�USB�;>�
• aZ\h^kdhc�ghf_j�ih�kbkl_f_�gmf_jZpbb�ij_^ijbylby�ba]hlh\bl_ey�

• ]h^�ba]hlh\e_gby�

1.11.3 FZjdbjh\dZ� dhgljhevghc� ijh[u� \uiheg_gZ� \� \b^_� wlbd_ldb� gZ� [hdh\hc

ih\_joghklb� miZdh\db� k� gZ^ibkvx� ©DhgljhevgZy� ijh[Z�� dZebc� oehjbkluc

]Zemj]bq_kdbcª�

1.11.4 FZjdbjh\dZ� ljZgkihjlghc� miZdh\db� \uiheg_gZ� ih� =HKL� ��������� \� \b^_

[mfZ`guo� wlbd_lhd�� kh^_j`Zsbo� fZgbimeypbhggu_� agZdb�� hkgh\gu_�

^hihegbl_evgu_�b�bgnhjfZpbhggu_�gZ^ibkb��GZ^ibkb�gZ�wlbd_ldZo�\uiheg_gu

lbih]jZnkdbf�kihkh[hf�

Wlbd_ldb�gZde_b\Zxlky�gZ�ljZgkihjlgmx�miZdh\dm�b�eZfbgbjmxlky�ie_gdhc�

FZgbimeypbhggu_� agZdb� ih� =HKL� ���������� gZghkbfu_� gZ� wlbd_ldb

ljZgkihjlguo�miZdh\hd��³OJMIDH?��HKLHJH@GH´, ³<?JO´�
³;?J?QV�HL�<E:=B´�

Hkgh\gu_� gZ^ibkb� kh^_j`Zl� gZbf_gh\Zgb_� ]jmahihemqZl_ey�� gZbf_gh\Zgb_

imgdlZ� gZagZq_gby�� dhebq_kl\h� ]jmah\uo� f_kl� \� iZjlbb� b� ihjy^dh\uc� ghf_j

f_klZ�\�iZjlbb�

>hihegbl_evgu_� gZ^ibkb� kh^_j`Zl� gZbf_gh\Zgb_� ]jmahhlijZ\bl_ey� b� imgdlZ

hlijZ\e_gby��gZ^ibkb�ljZgkihjlguo�hj]ZgbaZpbc�

BgnhjfZpbhggu_� gZ^ibkb� kh^_j`Zl� fZkku� [jmllh� b� g_llh� ]jmah\h]h� f_klZ� \

dbeh]jZffZo�

1.11.5 Iehf[bjh\Zgb_� ;>� \uiheg_gh� \� \b^_� wlbd_ldb� ba� jZajmrZ_fhc� ie_gdb�

gZde__gghc�gZ�lhjp_\hc�ih\_joghklb�dhjimkZ�;>�

1.12 MiZdh\dZ

1.12.1 ;>�� Z^Zil_j� USB�;>�� dZ[_ev� USB A-B�� dZ[_ev� ;>�� dhgljhevgZy� ijh[Z�

GPS�ijb_fgbd�b�ijbgZ^e_`ghklb�mdeZ^u\Zxl�\�ki_pbZevguc�nmleyj�
;>�i_j_^� mdeZ^dhc�\�nmleyj�ihf_sZxl�\�ihebwlbe_gh\uc�iZd_l��AZl_f�nmleyj

ihf_sZxl�\�ihebwlbe_gh\uc�iZd_l�b�\�dhjh[dm�ba�]hnjhdZjlhgZ�

1RWHERRN�jZaf_sZ_lky�\�kh[kl\_gghc�miZdh\d_�

<� dZq_kl\_� ljZgkihjlghc� lZju� bkihevamxl� ysbd� ba�><I� beb� ]hnjhdZjlhgZ�� \

dhlhjuc� mdeZ^u\Zxl� dhjh[dm� k� ^biehfZlhf� beb� g_kdhevdh� dhjh[hd� k

^biehfZlZfb��<� dZq_kl\_� ijhdeZ^hqgh]h�fZl_jbZeZ� ^ey� aZiheg_gby� k\h[h^gh]h

ijhkljZgkl\Z�bkihevamxl�]hnjhdZjlhg�
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�Ijbeh`_gb_�:

�Lbih\Zy�aZ\bkbfhklv�\_jog_c�]jZgbpu�^bZiZahgZ�baf_j_gbc�F>�k

;>D=����hl�wg_j]bb�]ZffZ�baemq_gby

�

��

��

��

��

���

���

�� ��� ���� �����

Wg_j]by ]ZffZ�baemq_gby� dw<

F
>

�
f
d
A
\

�q
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Ijbeh`_gb_�;

:gbahljhiby�;>D=���
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����

����

����

����

����

&G���� ��� dw<�

$P���� ��� dw<�

&V���� ���� dw<�

&R��� ����� dw<�

gZijZ\e_gb_ dZeb[jh\db



FDK�:L����K L_ogbq_kdh_�jmdh\h^kl\h

24

0.01 0.1 1 10 100 1 10
3

1 10
4

1 10
5

1 10
6

1 10
7

0

1

2

3

4

5D���%H
�

�

�

�

Cf-252

3X�.�%H

L_ieh\u_

EH, w<

S3

hlg� _^�

Ijbeh`_gb_�<�AZ\bkbfhklb�qm\kl\bl_evghklb�;>DG����hl�wg_j]bb

g_cljhggh]h�baemq_gby

LZ[ebpZ�<���Hlghkbl_evgu_�dhwnnbpb_glu�qm\kl\bl_evghklb�;>DG���

Hlghkbl_evguc�dhwnnbpb_gl�qm\kl\bl_evghklbBklhqgbd�g_cljhgh\

k�wg_j]b_c�?H Iehlghklv�ihlhdZ Fhsghklv�Zf[b_glghc

^hau

L_ieh\u_��?H = 0,025 w< 1,77 ±0,35 63,5 ± 12,7

Ra-γ-Be, ?H = 100 dw< 3,34 ± 0,67 16,3 ± 3,3

Cf-252, ?H = 2,13 Fw< 1,44 ± 0,29 1,61 ± 0,32

Pu-α-Be,�?H =4,5 Fw< 1,00 1,00

Jbkmghd�<�����AZ\bkbfhklv�qm\kl\bl_evghklb�Sϕ�\�j_`bf_�baf_j_gby
iehlghklb�ihlhdZ�hl�wg_j]bb�g_cljhggh]h�baemq_gby

GZ�jbkmgd_�<���bah[jZ`_gZ�aZ\bkbfhklv�qm\kl\bl_evghklb�Sϕ�;>DG����\�j_`bf_
baf_j_gby� iehlghklb� ihlhdZ� hl� wg_j]bb� g_cljhggh]h� baemq_gby�� ihemq_ggZy� ih

nhjfme_

,                                        (<��)

]^_��I(EH)�±�kdhjhklv�kqzlZ�bfimevkh\�;>DG����^ey�bklhqgbdZ�g_cljhgh\�k�wg_j]b_c
?G��k

-1;
ϕ(EH) – iehlghklv�ihlhdZ�g_cljhggh]h�baemq_gby�k�wg_j]b_c�EH , g_cljhgh\�k⋅kf2;

IPu – kdhjhklv�kqzlZ�bfimevkh\�;>DG�^ey�iemlhgbc�[_jbeeb_\h]h�bklhqgbdZ

g_cljhgh\��k
-1;

ϕPu – iehlghklv ihlhdZ g_cljhggh]h baemq_gby ^ey iemlhgbc�[_jbeeb_\h]h bklhqgbdZ�

g_cljhgh\�k⋅kf2.

( )
( ) Pu

Pu

H

H I

E

EI
S

ϕϕ
ϕ =
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Ijbeh`_gb_�=�AZ\bkbfhklv�qm\kl\bl_evghklb�;>DG-���hl�m]eh\
iZ^_gby�]ZffZ��b�g_cljhggh]h�baemq_gbc�hlghkbl_evgh

gZijZ\e_gby�]jZ^mbjh\db

LZ[ebpZ�=��

AZ\bkbfhklv�qm\kl\bl_evghklb�hl�m]eZ�iZ^_gby�baemq_gby���

Lbi�bklhqgbdZ

M]he

iZ^_gby

g_cljhggh]h

baemq_gby�

]jZ^mk

^ey�wg_j]bb�����Fw<

(Pu-.�Be�bklhqgbdZ
[ukljuo�g_cljhgh\�

^ey�wg_j]bb

�����Fw<��
252Cf)

^ey�l_ieh\uo

g_cljhgh\

+15 -10 -10 -15
+30 -15 -20 -30
+45 -25 -35 -45
+60 -40 -55 -65
+75 -55 -65 -85
+90 -65 -75 -90
-15 -10 -10 -15
-30 -15 -20 -30
-45 -25 -35 -45
-60 -40 -55 -65
-75 -55 -65 -85
-90 -65 -75 -90


