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*!+! ')��
vtr�ylpd��lpodg�rj�pfgrhbmj�zjrplg�qpzjrgoo��u�due�m}o�k�

qrpnjsmpdpst��ibdf�lj�sdp°n�djspljn�glsqmubtbx�kojn��lpst�n.
vtr�ylpd��lpodg�rj�tjqbhopep�r�fu�
S�	���S�	��
SZ�	��

�SZ�	��
SZW�	���psopdojnj�npfgm�nj��qrjiobygojnj�fm��trbos�
qprtu�due�mm��qp�eprjipotbm}ojn���qpwjmjn�djrpcmgoo�w
�i�lutbnj�obwjmu�d�f�;��fp���S ��cgiqpsgrgfo}p�qpd��ibojn�i�pyjs�
ojnj�djcp�nj��]��npfgm��lpodg�r�d�nb�t}�pfoblpdjk�zdjflp�rpi�
c�rop°�stbd�i�q�fd�sojnj�rpmjlppqprbnj��vtbd�lpodg�rb�nphg�dstb�
opdm�dbtjs��ob��ruot��djrpcmgoo���b�qrj�ogpcw�fopst��;�q�fd�zu�
dbtjs��fp�lr�qj�djrpcmgoo���Ub�°wo�k�psopd��djqu{go��lpodg�rj�
uo�v�lpdbopep�r�fu�
S�	[���S�	[��
SZ�	[���SZ�	[��
SZW�	[.
Zgmgslpq�yo��lpodg�rj�ibstpspdu�t}�u�lpnqmgls��i��slrgclp�

djnj�qgrgdbotbhudbybnj��J�n�ru�qrpfdjeboj��pyjsopep�djcp��
wdpstpdjk�cbrbcbo�tgmgslpq�yopep�lpodg�rb�qgrgn�{u�t}s��rbipn�
i��slrgclpdjn�qgrgdbotbhudbygn�sqgx�bm}ojnj�e�frpxjm�ofrbnj��
vmbcjob�lpodg�rop°�str�ylj��{p�utdpr��t}s��qrj�x}pnu��bdtpnb�
tjyop�djcjrb�t}s��tgmgslpq�yojn�qrjstrp�n��{p�qrgfstbdm���sp�
cp��sjstgnu�cbrbcbo�d���l��d�fwjm��t}�str�ylu��u�lpnqmgls��i�ob�
t�hojn�cbrbcbopn��{p�nb��dgmjljk�w�f��J�n�ru�qgrgn�{goo��wdps�
tpdpep�cbrbcbob�tgmgslpq�yojk�qrjstr�k�q�ftrjnu��qpst�kojk�ob�
t�e��W�sm��ulprpygoo��lpodg�rb�ob��	���
��n�rpcm�t}�rpistjludboo��
lpodg�rop°�str�ylj���djfbmgoo��d�fr�ilb�fpdhjop���	����	�n��{p�
inptu�t}�u�cuwtu���ibcjrb�t}��Ubt�hojk�cbrbcbo�qpdgrtb�t}�u�
djw�fog�qpmphgoo����str�ylu�iopdu�stjlu�t}��Wpt�n�xjlm�slprp�
ygoo��tgmgslpq�yopep�lpodg�rb�qpdtpr��t}s�.
Rpodg�rj�
SI�	���SI�	��
S[�	���°wo��npfjv�lbx�°�djlprjstp�

du�t}�u�djrpcmgoo�w��{p�qrjnjlb�t}�fp�pyjsojw�djcp°d��qrj�d�f�
qrbx}pdudboo��qpmpepqbfb�yjw�qmbst�d�qp�qpdstboo��bcp�qbf�oo�.
Rpodg�rj�
S
		[���S
		[���°wo��npfjv�lbx�°�nb�t}�t��h�

pspcmjdpst��qp�ibstpsudboo���{p���lpodg�rj��i�zjrjop��str�ylj�
�		�nn��pfobl�dpoj�rpirbwpdbo��ob�dgmjlu�qrpfultjdo�st}�fpc|�
yopep�ustbtludboo�����pthg��d�fr�io��t}s��d�f�qpqgrgfo�w�fg�lj�
nj�lpostrultjdojnj�pspcmjdpst�nj�obqrjlmbf�c�m}z�npeuto��
nj�qrjdpfojnj�stbox��nj �
vtr�ylpd��lpodg�rj�
S[
�	���S[
�	��
SI
�	���i�zjrjop��
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str�ylj�
�		�nn�qrjiobygo��fm��ustbopdlj�d�lbq�tbm}ojw�djrpc�
mgoo�w���qpwjmjw�stpdcurbw��]��stbx�pobro��lpodg�ro��ustbopdlj�
dgmjlp°�qrpfultjdopst���u��ljw�qrjdpfo��stbox�°�dstbopdmgo��ob�
cgtpoopnu�vuofbngot��d�sqgx�bm}ojw�lbngrbw�
Rpodg�r��SS
		��qrjiobygojk�fm��qgrgdgigoo��dbotbh�d���m��

fgk��nb��stbd�i�dbotbhop����qprpho}p��ebmui�nj��rpiogsgojnj�qp�
djspt���fm��iruyopst��qpsbflj�m�fgk�ob�ojho��ebmui}��J�o�qrjiob�
ygojk�fm��ustbopdlj�u�djrpcmgoo�w�i�lutbnj�obwjmu�d�f���fp�
�S�
Z�epdjk�rpirbwuopl�str�ylpdpep�lpodg�rb�idjybkop�djlpou�

�t}s��d�obstuqojw�djqbflbw�
;ob�stbf�°�qrpgltudboo��opdpep�tjqu�str�ylpdpep�lpodg�rb;
;�l�qgrgd�rpyojk�rpirbwuopl�q�sm��djcpru�lpodg�rb�qp�
tgwo�yojw�wbrbltgrjstjlbw���e�rojyp-egpmpe�yojw�unpd�ib�
stpsudboo��
Wrj�djlpoboo��rbirbwuolpdp°�rpcptj�obkc�m}z�bltubm}ojn

��fruejk�djqbfpl��lpmj�str�ylpdjk�lpodg�r�pcrbojk�qp�vbltprbw�
9qrjkpnob�ifbto�st}W���9qrjqustjnb�glsqmubtbx�kob�qrpfultjd�
o�st}���fpdhjobW��[�x}pnu�djqbflu�t�epdjk�rpirbwuopl�fpidpm���
irpcjtj�qgrgd�rlu�pcrbopep�lpodg�rb�qp�qgrgdbotbhudbm}o�k�
ifbtopst��qrjdpfb��djcrbtj�ogpcw�fojk�tjq�lpodg�rop°�str�ylj��
djiobyjtj�ogpcw�fog�iusjmm��obt�hopep�cbrbcbob���t���
J�wpf��djlpoboo���ofjd�fubm}op°�rpirbwuolpdp°�rpcptj�og�

pcw�fop�djlpobtj�obstuqo��ibdfboo�:
1. Ubfbtj�l�ognbtjyou�swgnu�lpodg�rb�ob��l�k�dlbibtj�qrjdpfo��
cbrbcboj�tb�qrpoungrpdbtj�tpylj�sqpmuygoo��d�tpl�lpodg�rb.

2. Jjiobyjtj�pqprj�ruwu�lpodg�rop°�str�ylj�
3. Jjiobyjtj�tjq�lpodg�rop°�str�ylj�tb�rpirbwudbtj�°°�ob�
n�xo�st}

4. Jjiobyjtj�obt�e�lpodg�rop°�str�ylj�d�tpylbw�swpfu�°°�i�
qrjdpfopep�cbrbcbou�cbrbcbo�d �tb�d�tpyx��i�n�o�nbm}ojn�
obt�epn�ob�obdbotbhgo�k�d�tx��

5. Jjiobyjtj�ogpcw�fou�qptuho�st}�qrjdpfu�str�ylpdpep�
lpodg�rb�tb�qpr�do�tj�°°�i�dstbopdmgop��ob�lpodg�r��

6. Wpcufudbtj�d�nbsztbc��f�berbnu�obt�eu�lpodg�rop°�str�ylj.
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1. -4�)�#$�+)"+�0.()%�,-+�2%)�)�)�%)(�!�+�

Jjw�fojnj�fbojnj�fm��t�epdpep�rpirbwuolu�str�ylpdpep�
lpodg�rb���

� Zjq�str�ylpdpep�lpodg�rb
� Xpirbwuolpdb�epfjoob�qrpfultjdo�st}�Qg,�t�epf�
� \brbltgrjstjlj�trbsj�

nblsjnbm}ob�fpdhjob�trbosqprtudboo�����n�
lut�obwjmu�djrpcmgoo��A��erbf�

Jjiobyb�np�qpepoou�nbsu�dbotbhu�ob�str�yx��lpodg�rb�

� SQ
q

3,6v
��le�n�

Oobwpfjnp�pqprj�ruwu�str�ylj�
ob�dbotbho�k�d�tlj�

� � � �3 W & W 3W q q q cos q q sin g L� �
� � � �� �� � � � ��� � ��U�

ob�qprpho�k�d�tlj�

� �> W & W >W q q cos q sin g L� �

� � �� �� � � ��� � ��U�

ob�cbrbcbobw��{p�d�fwjm��t}�str�ylu�
Wc =(0,04...0,07)Soc��U;

ob�qrjdpfojw�cbrbcbobw�
Wqr =(0,03...0,05)(Soc + Ssc ��U�

fgqm;qpepoob�nbsb�str�ylj��le�n�
pq
���pq

;qpepoob�nbsb�rpmjl�d�d�fqpd�fop�ob�dbotbho�k�

��qprpho�k�d�tlbw��le�n��{p�djiobyb�t}s��qp�
vprnumbw�

p
p

p

G
q ,  9Q�;/

l




�



p

p
p

G
q ,  9Q�;�

l






�






pG ���

pG ;nbsb�pcgrtpdjw�ybstjo�dgrwo�w���ojho�w�rp�

mjl�d��le�

pl
���pl

; �otgrdbm�n�h�rpmjlppqprbnj�ob�dgrwo�k���

ojho�k�d�tlbw�lpodg�rb��n�
�; lpgv�x��ot�pqpru�ruwu�str�ylj�
Soc;obt�e�str�ylj�d�tpyx��obc�eboo��ob�cbrbcbo�
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Ssc;obt�e�str�ylj�d�tpyx��ic�eboo��i�qrjdpfopep�cbrbcbob�
Ld;�fpdhjob�dbotbhop°�d�tlj�str�ylj��n�
Lq;�fpdhjob�qprpho}p°�d�tlj�str�ylj��n�
Wpepoou�nbsu�str�ylj�2m�pr��otpdop�qrjknb�np�qp�nblsj�

nbm}opnu�t�epdpnu�iusjmm����lg�nphg�cutj�qgrgfbop�str�yx��d�f�
dstbopdmgopep�qrjdpfu�ob�lpodg�r��

-,
3

max -,

N e
S 708 ,H.

v e 1

 � �

�
fg�C�;lpgv�x��ot�tgrt��n�h�str�ylp����qpdgrwog��cbrbcbob�
Jjiobyb�np�ogpcw�fog�rpirjdog�iusjmm��
�sn�str�ylj�
fm��eunpdptlbojoop°�str�ylj�

maxS m
i ,  0�@;�

B


 �
���

fm��eunpdptrpspdp°�str�ylj�

' maxS m
, 0�@;�

B


 �
��

fgm ;�ibqbs�n�xopst��str�ylj�
i ;yjsmp�tlbogdjw�qrplmbfpl�
�;rpirjdog�iusjmm��pfo��°�qrplmbflj��U�sn�

� ;�rpirjdog�iusjmm��
�sn�zjrjoj�eunpdptrpspdp°�
str�ylj��U�sn�

Jjiobyjdzj�iobygoo��i ���bcp�
��pcjrb�np�tjq�str�ylj��l�m}�
l�st}�tlbogdjw�qrplmbfpl���djiobyb�np�qpepoou�nbsu�str�ylj qm
Jjiobyb�np��pr��otpdop��t�epdg�iusjmm��ob�qrjdpf��lpodg�rb:

0 3 >W  = k (W  + W )
 ��U�

fg�.�;lpgv�x��ot��{p�drbwpdu��n�sxgd��pqprj��.���
�	����
���
q�o�nbm}ojk�obt�e�str�ylj�ob�dbotbho�k�ebmui��ib�unpdp��

qrjqustjnpep�°°�qrpejou
min
3S 8����2���2m) g pl
, H.

q�o�nbm}ojk�obt�e�str�ylj�d�tpyx��°°�ic�eboo��i�qrjdpfopep�
cbrbcbob�ib�unpdp��d�fsutopst��qrpculspdlj�
fm��ruwpdpep�rghjnu�rpcptj�qrjdpfb�lpodg�rb:

'
min A B
@2 -,

k W
S , H;

e 1
�


�

fm��egogrbtpropep�rghjnu�rpcptj�qrjdpfb�lpodg�rb:
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' -,
A Bmin

@2 -,

k W e
S ,  H;

e 1

�


�
fg�.t; lpgv�x��ot�ibqbsu�sjm�iygqmgoo���.t = 1,1...1,3.
O�x��°�unpdj�pcjrb�np�obt�e�lpodg�rop°�str�ylj�d�tpyx��°°�

ic�eboo��i�qrjdpfopep�cbrbcbou�
Jjiobyjnp�obt�e�lpodg�rop°�str�ylj�d�wbrbltgrojw�tpylbw�

qp�fpdhgo��t�epdpep�prebob�qp�vprnum���
Si = Si-1 + W(i-1)-i,

fg�$i-1���$i;obt�e�u�qpqgrgfo�k�tb�obstuqo�k�tpylbw�
W(i-1)-i;�pq�r�ruwu�str�ylj�ob�f�m�ox��n�h�xjnj�tpylbnj�

Jgmjyjob�obt�eu�str�ylj�ob�lpodg�r��qpdjoob�cutj�tblp���
{pc�cumj�fptrjnbo��fd��og�id��ibo��n�h�spcp��unpdj�

� ibcgiqgygoo��qgrgfby��t�epdpep�iusjmm��str�yx��ob�qrj�
dpfojw�cbrbcbobw�cgi�qrpculspdlj�

� n�o�nbm}ojk�obt�e�str�ylj�ob�obdbotbhgo�k�d�tx��og�qp�
djogo�cutj�ngozjn�dgmjyjoj�min

3S .

[tpyo�dboo��lpodg�rop°�str�ylj�
Jjiobyjdzj�f�ksojk�nblsjnbm}ojk�obt�e�t�epdpep�prebob��

nphob�utpyojtj�l�m}l�st}�qrplmbfpl�str�ylj���°w�rpirjdog�iusjm�
m��bcp�rpirjdog�iusjmm��str�ylj�fm��eunpdptrpspdp°�str�ylj ��lb�
cumb�pcrbob�rbo�zg�
Ugpcw�fog�t�epdg�iusjmm��ob�qrjdpfojw�cbrbcbobw�lpodg�rb

fm��ruwpdpep�rghjnu�kpep�rpcptj�rpirbwpdu�t}s��qp�vprnum�:
Wo = Soc; Ssc + kqr(Soc + Ssc);

fm��egogrbtpropep�rghjnu�
Wo = Soc; Ssc; kqr(Soc + Ssc);

Soc; obt�e�str�ylj�d�tpyx��obc�eboj��ob�qrjdpfojk�cbrbcbo��U;
Ssc; obt�e�str�ylj�d�tpyx��ic�eboo��i�qrjdpfopep�cbrbcbob��U�
kqr; lpgv�x��ot��{p�drbwpdu��fpfbtlpd��pqprj�ruwu�str�y�

lj�ob�qrjdpfopnu�cbrbcbo���.qr = 0,03...0,05.
Ugpcw�fob�qptuho�st}�qrjdpfu�str�ylpdpep�lpodg�rb�ob�qg�

rgn�{goo��dbotbhu�fm��ruwpdpep�rghjnu�kpep�rpcptj�

7 B
<

k W v
N , 9.A�

1000
� �

�
�	

fm��egogrbtpropep�rghjnu�
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7 B
Q

k W v
N , 9.A�

1000

� � �	
�

fg�.i;�lpgv�x��ot�ibqbsu�qptuhopst���.i = 1,1...1,2;
	;�RRL�qrjdpfb��	 = 0,8...0,9.
Lm��egogrbtpropep�rghjnu�ogpcw�fop�qgrgd�rjtj�qptuh�

o�st}�wpmpstpep�wpfu�lpodg�rb��tpnu�{p�dpob�nphg�dj�djtjs��
c�m}zg��o�h�qrj�opn�obm}opnu�ibdbotbhgoo��
Vq�r�ruwu�str�ylj�ob�dbotbho�k�d�tlj�qrj�wpmpstpnu�wpf���

tpctp�i�ogobdbotbhgop��str�ylp��

� �3�B� W & W 3W q q cos q sin g L� �
� � �� �� � � ��� � ��U�

vunbrojk�pq�r�ruwu�str�ylj�lpodg�rb�qrj�wpmpstpnu�wpf��
wpf��

0B 3�B� >=?W  = k (W  + W )��U�

Ugpcw�fob�qptuho�st}�fdjeuob�qrj�wpmpstpnu�wpf�
7 �B

>�B�

k W v
N .

1000
� �

�
�	

al{p�dstbopdmgob�qptuho�st}�qrjdpfu�str�ylpdpep�lpodg��
rb Nd��c�m}zg�ogpcw�fop°��o ( QN bcp� >�B�N  ��tp�djc�r�lpodg�rb

irpcmgop�d�rop��[��ozpnu�djqbflu�ogpcw�fop�ibn�st}�pfopep�
lpodg�rb�dstbopdjtj�fdb�pfoblpdp°�fpdhjoj��bcp�ibstpsudbtj�
�ozjk�tjq�str�ylpdpep�lpodg�rb�i�c�m}zp��dstbopdmgop��qptu�
ho�st��qrjdpfu���irpcjtj�qgrgrbwuopl�
W�sm��djlpoboo��t�epdpep�rpirbwuolu�lpodg�rb�ogpcw�fop�

qpcufudbtj�f�berbnu�obt�eu�str�ylj�qrj�opn�obm}opnu�rghjn��
rpcptj�lpodg�rb�
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2��*)�. )��� ���+�'#�(�-4�.�%)(�!�+()��,-+�2%#

Wpcufpdu�f�berbnj�obt�eu�rpiem�ognp�ob�qrjlmbf��sqrp{g�
op°�swgnj�qpwjmpep�lpodg�rb��u��lpnu�qrjdpfojk�cbrbcbo�dstb�
opdmgojk�uepr���b�lut�obwjmu�lpodg�rb�c�m}zg������S�[�x}pnu�
lpodg�r��pq�r�ruwu�obdbotbhgop°�d�tlj Wd���	��b�qprpho}p°�
Wqpr < 0 .
L�berbnb�obt�eu�t�epdpep�prebob�vbltjyop��dm���spcp��ib�

mgho�st}�$���+�� ���cufu�t}s��d�nbsztbc���Vsl�m}lj�d�s}�d�fm�lu�
obt�eu�obn�{g�og�d�fpnb��obfwpfjnp�d�tbljk�sqps�c�
Wp�ps��bcsxjs�d�s}�w �d�flmbfb�np�fpdhjoj�d�fr�il�d��ob��l��

rpicjtjk�lpotur�t�epdpep�prebob��b�qp�ps��prfjobt��d�s}�5 �;
pqprj�ruwu�t�epdpep�prebob�ob�d�fqpd�fojw�d�fr�ilbw��qrjypnu��
�l{p�pq�r�ruwu�lpodg�rop°�str�ylj�c�m}zg�oum��;�d�flmbfb�np�
kpep�obepru��b��l{p�ngozg�oum��;�uoji�
Jjcgrgnp�nbsztbc�qpcufpdj�fpdhjo�f�m�opl�qp�ps��w���pqp�

r�d�qp�ps��5��Ubqrjlmbf��
�nn�qp�ps��w�d�fqpd�fb���	�n�fpdhjoj�
lpodg�rop°�str�ylj��b�
�nn�qp�ps��u�d�fqpd�fb��
�lU�sjm�pqpr�d�
�bcp�obt�e�d�str�ylj �
�
�	�������$���#�� &��$!1#1�#�*�1�%&/"$!1#1�#�*��1!/#$ ��1��
'(�#1�"1���&�#�+#�"�� &�% �"��/ �*��#�+#$�"�#I� �#1���$��
��#�� $#��0&���$%)' �0(.'/�#���1��&�"1�#�(/�)�#��%$ ��)��(��
��$�%$ ��)��(��)"$�#$��%$���"�'I(��$"��(� �"�+�#$" �-$��
�$#���)!���1�)�!.#$�%$"1(#1�#���1��&�"1���-��""��
Wrpdpfjnp�u�d�fqpd�fopnu�nbsztbc��pfjo�d�f��ozpep�trj�

qgrqgofjlum�rj��J�fstbo}�n�h�xjnj�qgrqgofjlum�rbnj�d�fqpd��
fb�t}�qr�npm�o�kojn�f�m�olbn�lpoturu�t�epdpep�prebob��Wpiob�
yjnp�x��dgrtjlbm}o��m�o�°�d�fqpd�fop�fp�oungrbx�°�erbojyojw�tp�
ypl�f�m�opl��ob��l��rpicjtjk�lpotur�str�ylj��
���-���
��rjs�3.1).
Ub�qgrqgofjlum�r��
�d�fiobyjnp�fpd�m}op�lrbqlu����Vsl�m}�

lj�d�obs�&qpr��	�d�f�x��°�lrbqlj�uoji�d�flmbfgnp�dgmjyjou�&qpr�u�
d�fqpd�fopnu�nbsztbc����irpcjnp�px�olu�ob�dgrtjlbm���̂grgi�x��
px�olu�qrpdgfgnp�eprjipotbm}ou�m�o���fp�qgrgtjoboo��i�qgrqgo�
fjlum�rpn 2-���Vfgrhjnp�lrbqlu����Vsl�m}lj�ibmgho�st}�
Wqpr���+��� �qr�npm�o�kob�i��fob�np�tpylj������qr�n�k�
�
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Xjs��2.1��L�berbnb�obt�eu�t�epdpep�prebob�

J�flmbfgnp�ob�sgrgfo�k�dgrtjlbm��obepru�d�f�lrbqlj�� 2...3 
nn���qpstbdjnp�lrbqlu����J�fstbo}�n�h�lrbqlbnj�������d�fqpd�fb��
pqpru�ruwu�str�ylj�ob�d�fwjm��ypnu�cbrbcbo����f�m�olb��-��ob�
rjs�3.1 ��Vsl�m}lj�sjmb�pqpru�ruwu�str�ylj�ob�d�fwjm��ypnu�cbrb�
cbo��ibdhfj�qpijtjdob�tp�dpob�cufg�ibdhfj�ob�f�berbn��d�flmbfbtj�
s��obepru��O��fou�np�lrbqlj��������J�f�lrbqlj���u�d�fqpd�fopnu�
nbsztbc��d�flmbfb�np�obepru��tpnu�{p�&d��	�u�obzpnu�qrjlmbf� �
dgmjyjou�&d���rpcjnp�px�olu��J�f�x��°�px�olj�qrpdpfjnp�eprjipo�
tbm}�fp�qgrgtjoboo��i�qgrqgofjlum�rpn�
��{p�d�fqpd�fb��tpyx��ob�
cgeboj��str�ylj�ob�qrjdpfojk�cbrbcbo����stbdjnp�ob�o�k�tpylu�. 
O��fou�np�tpylj������d�fr�ilpn���
J�f�tpylj�uoji�u�d�fqpd�fopnu�nbsztbc��d�flmbfgnp�dg�

mjyjou�min
@2S ��qrpdgfgnp�eprjipotbm}ou�d�s}��{p�obidgnp�d�ss��

qp�qrpsmjiboo�����qpiobyjnp�xjvrp�����J�f�lrbqlj�i�obk�
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ngozjn�obt�epn�ob�obdbotbhgo�k�d�tlj��u�obzpnu�qrjlmbf��xg�
tpylb���u�d�fqpd�fopnu�nbsztbc��d�flmbfgnp�dgmjyjou�

min
3S , 

qrpdgfgnp�eprjipotbm}ou�d�s}��obidgnp�°°�d�ss��qp�qrpejou���qp�
iobyjnp�xjvrp������O�fdpw�psgk��������ib�d�s}�d�fm�lu�obt�eu�lpo�
dg�rop°�str�ylj�qrjkngnp�ojho��u�obzpnu�qrjlmbf��d�s}�� �
�
�	������� ���"����#�I$")�%&� !��1�����1'.��1�!1 )�%&��#/!��
�1'.��� �($�)"$���S18�min

@2S �#���)!������ $#�#��
[�fg�ljw�djqbflbw�nphg�djktj��{p�ojho�k��i�fdpw�psgk��������

dj�djt}s��d�s}����
J�f�tpylj�i�obkc�m}zjn�obt�epn�t�epdpep�prebob��u�obzpnu�

djqbflu�xg�tpylb� �d�flmbfgnp�uoji�dgmjyjou�qrjqustjnpep�
iusjmm��lpodg�rop°�str�ylj�$f�u�d�fqpd�fopnu�nbsztbc����ygrgi�
ptrjnbou�tpylu�qrpdgfgnp�eprjipotbm}ou�d�s}��{p�obidgnp�d�s�
s��qp�n�xopst����qpiobyjnp�xjvrp�������rjs�3.1 ��al{p�d�s}�����
dj�djt}s��dj{g�ps��d�fm�lu��tp�xg�piobyb���{p�str�ylb�og�ibfpdp�
m}o���unpdbn�n�xopst���[npdp��ibcgiqgygoo��fpstbto}p°�n�xop�
st��str�ylj�ob�rpirjd���qgrgcudboo��x��°�ps��ob�f�berbn��obt�eu�
t�epdpep�prebob�ojhyg�qrjko�tp°�ps��d�fm�lu�
Ub�f�berbn��qplbibob�dgmjyjob�t�epdpep�iusjmm��&p��lb���r��

iojxg��obt�e�d�str�ylj�d�tpylbw��{p�obc�eb�t}�ob�qrjdpfojk�
cbrbcbo���ic�eb�t}��i�qrjdpfopep�cbrbcbob�
L�berbnb�obt�eu�lpodg�rop°�str�ylj�fpidpm���djiobyjtj�ob�

t�e�str�ylj�d�cuf}-�l�k�lrbqx��qp�fpdhjo��t�epdpep�prebob�
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3. *+#%&� ��#�)+.���-4�)�)�)�+)"+�0.(%.�
*)0#&#�)�,-+�2%)�)�)�%)(�!�+�

3.1. +B<C5GFAB>�DECKH>B7B8B�>BA7:JC5�7DE5AB7?:AB8B�A5�
FG=?K

Jw�fo��fbo��fm��rpirbwuolu�
Zjq�str�ylpdpep�lpodg�rb�lpodg�rb��S
		[;
Mlsqmubtbx�kob�qrpfultjdo�st}�"g���	�t�epf�
Lpdhjob�trbosqprtudboo�������	�n�
Rut�obwjmu�djrpclj�A����S�
qblsjnbm}ojk�rpin�r�trbosqprtu�npep�nbtgr�bmu�bnbw���	�nn;
R�ognbtjyob�swgnb�lpodg�rb�obfbob�ob�rjs����1.

Xjs��3.1��R�ognbtjyob�swgnb�lpodg�rb��S
		[

Wgrgd�rjnp�zjrjou�str�ylj�ob�luslpdbt�st}�

Bmin=2�amax+200=2���	��		��
	�nn�

_jrjob�str�ylj�ibfpdpm}o���luslpdbtpst��nbtgr�bmu�
Jjiobyjn�qpepoou�dbeu�dbotbhu��{p�iobwpfjt}s��ob�str�yx��

lpodg�rb�ib�obstuqop��vprnump��
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� � �
� �
SQ 650

q 72
3,6 v 3,6 2,5

le�n,

fgv ;�zdjfl�st}�ruwu�str�ylj�lpodg�rb��3�����n�s�
Wpepoob�dbeb�rpm�lppqpr�
Jbotbhob�d�tlb

� � �p
p

p

G' 25
q ' 20,8

l ' 1,2
�le�n�

Wprpho��d�tlb

� � �p
p

p

G'' 21,5
q '' 8,9

l '' 2,4
�le�n�

fg pG' , pG'' ;�dbeb�ybstjod�fqpd�fop�dgrwo}p°�tb�ojho}p°

rpm�lppqpr���l��pcgrtb�t}s��AN2W8Ca�L�
 ��le�

pl ' , pl '' ;�d�fstbo}�n�h�rpmjlppqprbnj�d�fqpd�fop�dbo�

tbhop°���qprpho}p°�d�tlj, pl ' �
��n, pl '' ���
n�

Jjiobyb�np�pr��otpdop�qpepoou�dbeu�str�ylj�qp�dstbopdmg�
o�k�qptuhopst��fdjeuob�lpodg�rb�
qblsjnbm}op�nphmjdg�t�epdg�iusjmm���{p�nphg�rpidjtj�

qrjd�f�lpodg�rb��djiobyb�np�qp�tbl�k�vprnum��

� � � � �y
=A

N 550
W 708 708 156

v 2,5
lU

fgNy = 5�	�lJt�;sunbrob�dstbopdmgob�qptuho�st}�fdjeuo�d�
qblsjnbm}op�nphmjdjk�obt�e�lpodg�rop°�str�ylj��qp�dstb�

opdmgo�k�qptuhopst� �

�


�

 � � � � �

��max =A

e 10
S W 156 173

10 1e 1
lU�

fg >�;�sunbrojk�lut�pcwdbtu�str�ylp��qrjdpfojw�cbrbcb�
o�d��>���

	erbf������rbf�
C�;�lpgv�x��ot�iygqmgoo��str�ylj�i�qrjdpfojn�cbrbcb�
opn��fm��dpmpep°�btnpsvgrj��tb�vutgrpdbojw�rgijop��
cbrbcbo�d�C�	���
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eC�>;�t�epdjk�vbltpr��*C�> = 10.
Wp�dgmjyjo��maxS
�qpqgrgfo}p�pcjrb�np�tjq�lpodg�rop°�str��

ylj��Ugpcw�fog�rpirjdog�iusjmm��str�ylj


 � �
��� � �maxS m 173 8,5

i 14,7
B 100

U�sn�

fg� i ;�l�m}l�st}�tlbogdjw�qrplmbfpl�
m =8,5 ;�ibqbs�n�xopst��lpodg�rop°�str�ylj�
?�;rpirjdog�iusjmm��
�pfo��°�tlbogdp°�qrplmbflj�str�ylj�
J���
		�sn��;�zjrjob�str�ylj�

J��lpst��t�epdpep�prebou�lpodg�rb�qpqgrgfo}p�pcjrb�np�eu�
npdptlbogdu�str�ylu��X_ZH-�		��l�m}l�st}�qrplmbfpl�;����fm��
�lp°�?�����
	�U�sn��Wpepob�dbeb�str�ylj�2m��
����le�n�
Zpf�

��� � �i 5 2940 14,7�U�sn�

Jjiobyb�np�pq�r�ruwu�dbotbhop°���qprpho}p°�e�mlj�str�ylj�

� �� �� � � ��� �� � � � ��� �3 W ? W 3W q q ' q cos (q q) sin g L ,�U�

fg�a���	�	���;�lpgv�x��ot�pqpru�ruwu�str�ylj�
I������
�n�s2;�qrjslprgoo��d�m}opep�qbf�oo��
Ld�����	�n�;�fpdhjob�obdbotbhgop°�d�tlj�str�ylpdpep�
lpodg�rb�

� � � �� �� � � � � �� � � �� � �� �3W 16,7 20,8 72 0,035 cos9 16,7 72 sin9 9,81 670 116lU�

� �� �� � ��� �� � � ��� �>=? W ? W $W q q '' cos q sin g L ��U

fg Lq�����	�n�;�fpdhjob�qprpho}p°�d�tlj.

� �� �� � � � �� � �� � ��� �>=?W 16,7 8,9 0,035 cos9 16,7 sin9 9,81 650 11lU�
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Jjiobyjnp�qrjcmjiop�t�epdg�iusjmm��ob�qrjdpf��lpodg�rb

� �� � �0 3 >=?W' k W W ��U�

� �� � � �0W' 1,1 116 11 115,5�lU�

fg k ;�lpgv�x��ot���ljk�drbwpdu��n�sxgd��pqprj�ruwu�str��
ylj, k = 1,1.

Jjiobyjnp�n�o�nbm}ojk�obt�e�str�ylj�ob�dbotbho�k�e�mx��ib�
unpdp��qrjqustjnpep�°°�qrpd�su�

� � � � ��min
3 W &S 5 q q g l ' ��U�

� � � � � � �min
3S 5 72 16,7 9,81 1,2 5,2�lU

Jjiobyjnp�n�o�nbm}op�ogpcw�fojk�obt�e�str�ylj�d�tpyx��°°�
ic�eboo��i�qrjdpfopep�cbrbcbou�


�


�


�
min m 0
@2

k W
S

e 1

�
 �

�
min
@2

1,2 115,5
S 15

10 1
lU

fg kt;�lpgv�x��ot�ibqbsu�sjm�iygqmgoo���.t = 1,2.
Jjiobyjnp�ibebm}og�t�epdg�iusjmm��ob�qrjdpf��ustbopdlj�
vqpybtlu�djiobyjnp�obt�e�u�wbrbltgrojw�tpylbw�ib�ngtpfpn�

pcwpfu�qp�lpoturu��Ubt�e�str�ylj�d�tpyx��°°�sc�eboo��i�qrjdpfop�
ep�cbrbcbou�$1�qpdjoop�cutj�pcrbop�tbljn�yjopn��{pc�ibqpc�etj�
qrpculspdx��str�ylj�

 min
1 c2S S

Wrjknb�np�$1���
��lU
S2 = S1+ Wqpr = 18 ;�

�����lU�
S3 = S2 + W2-3 = S2���	�	�<�$2= 1,05<�����
�lU�

 min
3 3S S ;�unpdb�qp�qrpejou�str�ylj�djlpobob�

S4= S3+W3-4= S3+Wd���
���

������
�����lU�
S5 = S4 +  W4-5 =1,05 <�$4 =1�	��<�
�������
���lU�
Vsl�m}lj�f�m�olb��-��nbmb�d�qpr�do�oo��i�fpdhjop��lpodg��

rb��tp�og��iogdbhb�np���rbwu�np��{p�$6 = S5��
���lU�
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Zbljn�yjopn��obt�e�str�ylj�d�lrbqx��obc�eboo��ob�qrjdpf�
ojk�cbrbcbo�$oc = S6���
���lU��b�obt�e�str�ylj�d�lrbqx��ic�eboo��i�
qrjdpfopep�cbrbcbou�$sc = S1���
��lU
Jjiobyjnp�f�ksog�ibebm}og�t�epdg�iusjmm��ob�qrjdpf��qp�

vprnum��
W0 = Soc; S)c  + kqr�<���$oc+ S)c)

fg kqr;�lpgv�x��ot�pqpru�ruwu�str�ylj�ob�qrjdpfojw�cb�
rbcbobw��.qr = 0,04.

W0 = 129 ;�
����	�	
�<��
�����
� ���

��lU�

[tpyo��np�tjq�lpodg�rop°�str�ylj�
qblsjnbm}ojk�f�ksojk�obt�e�str�ylj�ib�rgium}tbtbnj�rpi�

rbwuolu�slmbfb��
SL(Q�f�= S6���
���lU�

Ugpcw�fog�rpirjdog�iusjmm��lpodg�rop°�st�ylj�djcjrb�t}s��
qp�ibmghopst��

Sr8�$L(Q�f
� �

��� � �max.5S m 129 8,5
i 11

B 100
�U�sn

Vstbtpyop�pcjrb�np�lpodg�rou�str�ylu��X_ZH-�		�i�
�tlb�
ogdjnj�qrplmbflbnj��fpqustjnb�n�xo�st}��lp°�

��� � �
� � �?

i B 4 2940 100
S 138

m 8,5
lU�

Sr > SL(Q�f���pthg�str�ylb�qrpwpfjt}.
Jjiobyb�np�qptr�cou�sunbrou�qptuho�st}�fdjeuo�d�qrjdpfu�

lpodg�rb�
� �

�
�	

7 �
n

k W v
N

1000
,

fg ki;�lpgv�x��ot�ibqbsu�qptuhopst����.i = 1,2;
B�;�l�l�f��qrjdpfu��B���	����
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� �
� �

�n

1,2 117000 2,5
N 413

1000 0,85
lJt

Jstbopdmgob�sunbrob�qpuho�st}�qrjdpfu�lpodg�rb��S
		[�
slmbfb�������	�lJt��J�obzpnu�djqbflu���u > Nn���tpctp�qrjdpf�
ibcgiqgyu��oprnbm}ou�rpcptu�lpodg�rb�
Lm�berbnb�obt�eu�lpodg�rop°�str�ylj�obfbob�ob�rjsuolu�3.2.

Xjs��3.2.�L�berbnb�obt�eu�lpodg�rop°�str�ylj
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3.2. +B<C5GFAB>�DECKH>B7B8B�>BA7:JC5�7DE5AB7?:AB8B�A5�
6C:@D6:C8F

Jw�fo��fbo��fm��rpirbwuolu�
Zjq�str�ylpdpep�lpodg�rb�lpodg�rb2S8	[;
Mlsqmubtbx�kob�qrpfultjdo�st}�Qg=470�t�epf�
Lpdhjob�trbosqprtudboo��L��
�	�n�
Rut�obwjmu�djrpclj�A���-9S;
qblsjnbm}ojk�rpin�r�trbosqprtu�npep�nbtgr�bmu�bnbw���	�nn;
vtr�ylpdjk�lpodg�r�stbx�pobrojk.
R�ognbtjyob�swgnb�lpodg�rb�obfbob�ob�rjs����3.

Xjs��3.3.�R�ognbtjyob�swgnb�lpodg�rb��S�	[

Wgrgd�rjnp�zjrjou�str�ylj�ob�luslpdbt�st}�

Bmin=2�amax+200=2�270+200=740�nn�

_jrjob�str�ylj�ibfpdpm}o���luslpdbtpst��nbtgr�bmu�
Jjiobyb�np�qpepoog�obdbotbhgoo���ob�str�ylu�lpodg�rb�d�f�

dbotbhu:

� � �
� �
SQ 470

q 52
3,6 v 3,6 2,5

le�n
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fg v;zdjfl�st}�ruwu�str�ylj�lpodg�rb��v�������n�s�
Wpepoob�dbeb�rpm�lppqpr�

Jbotbhob�e�mlb

� � �p
p

p

G' 22
q ' 17

l ' 1,3
�le�n�

Wprpho��e�mlb

� � �p
p

p

G'' 19
q '' 7

l '' 2,6
�le�n�

fg G'r� G''r ;�dbeb�ybstjo���l��pcgrtb�t}s���d�fqpd�fop
dgrwo}p°�tb�ojho}p°�rpmjlppqprj��le�

pl ' , pl '' ;�d�fstbo}�n�h�rpmjlppqprbnj�d�fqpd�fop�

dbotbhop°���qprpho}p°�e�mx���pl ' =1,3n�� pl '' =2,6n�

Jjiobyb�np�pr��otpdop�qpepoou�dbeu�str�ylj�qp�
dstbopdmgo�k�qptuhopst��fdjeuob�lpodg�rb�

qblsjnbm}op�nphmjdg�t�epdg�iusjmm���{p�nphg�rpidjtj�
qrjd�f�lpodg�rb��djiobyb�np�qp�tbl�k�vprnum��

� � � � �y
=A

N 110
W 708 708 31

v 2,5
lU

fg Ny = 110�lJt�;�sunbrob�dstbopdmgob�qptuho�st}�
fdjeuo�d�

qblsjnbm}op�nphmjdjk�obt�e�lpodg�rop°�str�ylj��qp�
dstbopdmgo�k�qptuhopst� �


�


�

 � � � � �

��max =A

e 7,77
S W 31 36

7,77 1e 1
lU�

fg>�;�sunbrojk�lut�pcwdbtu�str�ylp��qrjdpfojw�
cbrbcbo�d,>�= 470erbf������rbf;
C ;�lpgv�x��ot�iygqmgoo��str�ylj�i�qrjdpfojn�
cbrbcbopn��fm��dpmpep°�btnpsvgrj��tb�vutgrpdbojw�
rgijop��cbrbcbo�d�C=0,25;
eC>;�t�epdjk�vbltpr��eC>= 7,77.
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Wp�dgmjyjo� maxS
 qpqgrgfo}p�pcjrb�np�tjq�lpodg�rop°�

str�ylj. Xpirjdog�iusjmm��str�ylj

maxS m 36 8,5
i 3,8

B 80


 � �
��� � � lU�sn�

fg�i;l�m}l�st}�tlbogdjw�qrplmbfpl�
m = 8,5 ;�ibqbs�n�xopst��lpodg�rop°�str�ylj�
?�;�rpirjdog�iusjmm��
�pfo��°�tlbogdp°�qrplmbflj�
str�ylj��U�sn;
J���8	�sn��;�zjrjob�str�ylj�

J��lpst��t�epdpep�prebou�lpodg�rb�qpqgrgfo}p�pcjrb�np
eunpdptlbogdu�str�ylu��_ZH-100,�l�m}l�st}�qrplmbfpl�; 4, fm��
�lp°�?�� 980U�sn��Wpepob�nbsb�str�ylj�qm�����
�le�n�
Zpf�

��� � �i 4 980 3920�U�sn.

Jjiobyb�np�pq�r�ruwu�dbotbhop°���qprpho}p°�d�tlj�str�ylj�

� �� �� � � ��� �� � � � ��� �3 W ? W 3W q q ' q cos (q q) sin g L ,

fg� a = 0,04 ;�lpgv�x��ot�pqpru�ruwu�str�ylj�
Ld = 470�n�;�fpdhjob�obdbotbhgop°�d�tlj�str�ylpdpep�
lpodg�rb�

� � � �� �� � � � � �� � � �� � ��� �3W 52 9,84 17 0,04 cos9 52 9,84 sin9 9,81 470 30,2lU�

� �� �� � ��� �� � � ��� �>=? W ? W $W q q '' cos q sin g L

fg Lq = 450�n�;�fpdhjob�qprpho}p°�d�tlj.

� �� �� � � � �� � �� � �� �>=?W 9,84 7 0,04 cos9 9,84 sin9 9,81 450 9,7lU�

Jjiobyjnp�qrjcmjiop�t�epdg�iusjmm��ob�qrjdpf��lpodg�rb
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� �� � �0 3 >=?W' k W W

� �� �� � ��0W' 1,2 30,2 9,7 25�lU�

fg k ;�lpgv�x��ot���ljk�drbwpdu��n�sxgd��pqprj�ruwu�
str�ylj��k = 1,2.

Jjiobyjnp�n�o�nbm}ojk�obt�e�str�ylj�ob�dbotbho�k�e�mx��ib�
unpdp��qrjqustjnpep�°°�qrpejou:

� � � � ��min
3 W &S 5 q q g l '

� � � � � � �min
3S 5 52 9,84 9,81 1,3 3,9�lU

Jjiobyjnp�n�o�nbm}op�ogpcw�fojk�obt�e�str�ylj�d�tpyx��°°�
ic�eboo��i�qrjdpfopep�cbrbcbou:


�


�


� �


�
A �min

@2

k W e
S

e 1

� �
 �

�
min
@2

1,25 25 7,77
S 36

7,77 1
lU

fgkt;�lpgv�x��ot�ibqbsu�sjm�iygqmgoo��ob�qrjdpfojw�
cbrbcbobw� kt = 1,25.

Jjiobyjnp�ibebm}og�t�epdg�iusjmm��ob�qrjdpf��ustbopdlj�
vqpybtlu� djiobyjnp� obt�e� lpodg�rop°� str�ylj� u�

wbrbltgrojw�tpylbw�ib�ngtpfpn�pcwpfu�qp�lpoturu��Ubt�e�
str�ylj�d�tpyx��°°�sc�eboo��i�qrjdpfopep�cbrbcbou�S1�qpdjoop
cutj�pcrbop�tbl��{pc�ibqpc�etj�qrpculspdx��str�ylj:

 min
1 c2S S

Wrjknb�np�S1 = 37lU;
S2 � S1 =����lU�
S3 = S2 + W2-3 = S2��	�	�< S2= 1,05<37 = 39lU;
S4 = S3+ Wqpr = 39 + 9�����
����lU�
S5 = S4 + W3-4 = S4��	�	�< S4= 1,05<48,7 = 51lU;
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S6= S5+W5-6= S5 + Wd= 51 ;��	������	���lU�
min

6 erS S ;�unpdb�qp�qrpejou�str�ylj�djlpobob�

S7 = S6 + W6-7 =1,05 <�S6��
�	��<�
���������lU�

Vsl�m}lj�f�m�olb��;���nbmb�d�qpr�do�oo��i�fpdhjop��
lpodg�rb��tp�og��iogdbhb�np���rbwu�np��{p�S8 = S7������lU�

S9 = S8 + W8-9 =1,05 <�S8��
�	��<���������lU�

Vsl�m}lj�f�m�olb���;�
	�nbmb�d�qpr�do�oo��i�fpdhjop��
lpodg�rb��tp�og��iogdbhb�np���rbwu�np��{p�S10 = S9������lU�
Zbljn�yjopn��obt�e�str�ylj�d�lrbqx��obc�eboo��ob�

qrjdpfojk�cbrbcbo�Soc = S10 =���lU��b�obt�e�str�ylj�d�lrbqx��
ic�eboo��i�qrjdpfopep�cbrbcbou�Ssc = S1 =����lU�
Jjiobyjnp�f�ksog�ibebm}og�t�epdg�iusjmm��ob�qrjdpf��qp�

vprnum��
W0 = Soc;Scc��;kqr<���Soc+ Scc)

fg kqr ;�lpgv�x��ot�pqpru�ruwu�str�ylj�ob�qrjdpfojw
cbrbcbobw� kqr = 0,04.

W0 = 23;37 ; 0,04�<��23 + 37) �-

���lU.

Jjiobyjnp�obt�ej�lpodg�rop°�str�ylj��tb�t�epdg�iusjmm��ob�
qrjdpf��qrj�wpmpstpnu�wpf��rpcptj�lpodg�rb�
Vq�r�ruwu�obdbotbhgop°�e�mlj�qrj�wpmpstpnu�wpf��

� �� �� � ��� �� � � �� �� �3�B W ? W 3W q q ' cos q sin g L

� �� �� � � � �� � �� � ��� �9,84 17 0,04 cos9 9,84 sin 9 9,81 470 2�lU�

Vq�r�ruwu�qprpho}p°�e�mlj�qrj�wpmpstpnu�wpf���

qprW = qpr�wW ������lU�

Z�epdg�iusjmm��qrj�wpmpstpnu�wpf��pr��otpdop �

� �� � �0.B 3�B >=?�BW' k W W
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� �� �� � �0.BW' 1,2 2 9,7 9�lU�

Vsl�m}lj�� 0.wW ' > 0��qrjdpf�lpodg�rb�qrbx���d�ruwpdpnu�

rghjn��qrj�wpmpstpnu�wpf����


�

� �
 � �

��
min A ��B
@2�B

k W' 1,25 9
S 1,7

7,77 1e 1
�lU�

Zpnu�{p�min
scS > min

sc�wS ��qrjknb�np�S1 = 37lU;

S2 � S1 =����lU�
S3 = S2 + W2-3 = S2��	�	�< S2= 1,05<37 = 39lU;
S4 = S3+ Wqpr =������������
����lU�
S5 = S4 + W3-4 = S4��	�	�< S4= 1,05<48,7 = 51lU;
S6= S5+W5-6= S5 + Wd= 51 -�����
��lU�
S7 = S6 + W6-7 =1,05 <�S6��
�	��<�
�����
�lU�

Vsl�m}lj�f�m�olb��;���nbmb�d�qpr�do�oo��i�fpdhjop��
lpodg�rb��tp�og��iogdbhb�np���rbwu�np��{p�S8 = S7����
�lU�

S9 = S8 + W8-9 =1,05 <�S8��
�	��<��
����
�lU�
Vsl�m}lj�f�m�olb���;�
	�nbmb�d�qpr�do�oo��i�fpdhjop��

lpodg�rb��tp�og��iogdbhb�np���rbwu�np��{p�S10 = S9 = �
�lU�
Zbljn�yjopn��obt�e�str�ylj�d�lrbqx��obc�eboo��ob�

qrjdpfojk�cbrbcbo�Soc = S10 =��
�lU��b�obt�e�str�ylj�d�lrbqx��
ic�eboo��i�qrjdpfopep�cbrbcbou�Ssc = S1 =����lU�
Jjiobyjnp�f�ksog�ibebm}og�t�epdg�iusjmm��ob�qrjdpf��qp�

vprnum��
W	�w = Soc;Scc��+ kqr<�( Soc+ Scc)

fg kqr;�lpgv�x��ot�pqpru�ruwu�str�ylj�ob�qrjdpfojw
cbrbcbobw� kqr = 0,04.

W0�w = 54;37 + 0,04�<��54 + 37) ��
�lU.

[tpyo��np�tjq�lpodg�rop°�str�ylj�
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qblsjnbm}ojk�f�ksojk�obt�e�str�ylj�ib�rgium}tbtbnj�
rpirbwuolu�slmbfb��

Smax�f = S9�qrj�wpmpstpnu�wpf��lpodg�rb  =��
�lU�
Ugpcw�fog�rpirjdog�iusjmm��lpodg�rop°�st�ylj�djcjrb�t}s��

qp�ibmghopst��
Sr�8�Smax.f

� �
��� � �max.5S m 54 8,5

i 5,7
B 80

�lU�sn

Vstbtpyop�pcjrb�np�lpodg�rou�str�ylu�ZH-
�	�i���
tlbogdjnj�qrplmbflbnj��fpqustjnb�n�xo�st}��lp°�

��� � �
� � �?

i B 5 1470 80
S 69

m 8,5
lU�

Sr�> Smax.f���pthg�str�ylb�qrpwpfjt}�qp�n�xopst��

Jjiobyb�np�ogpcw�fou�sunbrou�qptuho�st}�fdjeuo�d
qrjdpfu�lpodg�rb.
Wrj�rpcpypnu�rghjn��rpcptj�qrjdpfb�

� � �	 � � � �
� � �

3
7 �

n

k W v 1,2 11,6 10 2,5 0,9
N 31

1000 1000
�lJt�

fgki;�lpgv�x��ot�ibqbsu�qptuhopst���ki= 1,2;
B�;�l�l�f��qrjdpfu,�B���	�9.

Wrj�wpmpstpnu�wpf��

� � � � �
� � �

�	 �

3
7 �

n.B

k W v 1,2 21 10 2,5
N 70

1000 1000 0,9
�lJt.

Jstbopdmgob�sunbrob�qpuho�st}�qrjdpfu�lpodg�rb��S�	[
slmbfb��N���

	�lJt��J�obzpnu�djqbflu��Nu�> Nn�tb� n.wN ��tpctp�

qrjdpf�ibcgiqgyu��oprnbm}ou�rpcptu�lpodg�rb�ob�fpdhgo��
trbosqprtudboo��
�	n�qrj�lut��obwjmu��S.
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L�berbnb�obt�eu�lpodg�rop°�str�ylj�obfbob�ob�rjsuolu�3.4.

Xjs��3.4.�L�berbnb�obt�eu�lpodg�rop°�str�ylj
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4. "�� �((4� &4��( #�� .�&3(#0�+)��-

Jbr�botj�ibdfbo}
Jbr�bot Zjq�lpodg�rb Qg L �

1 �S�	[ 270 600 3
2 
S�	[-02 260 500 -3
3 �S�	[ 170 750 4
4 �S�	[-02 300 500 7
5 
SI�	 260 900 -9
6 
SI�	 280 600 -11
7 �S�	[-02 380 588 6
8 �S�	[-02 400 800 3
9 �S�	[-02 430 650 5
10 �S
		[-01 500 587 9
11 �S
			-01 850 1300 -1
12 
SI�	 120 600 -14
13 �S
		[-01 850 495 -11
14 �S
		[-01 900 1200 -7
15 �S
		[ 600 785 10
16 �S
		[ 550 600 11
17 �S
		[ 760 800 9
18 
SI�	 360 800 -8
19 
SI�	 400 1085 -7
20 �S�	[ 450 500 -10

Jw�fo��fboo��fm��rpirbwuolu�
� Zjq�str�ylpdpep�lpodg�rb;
� qblsjnbm}ojk�rpin�r�znbtlb�dbotbhu��{p�trbosqprtu�
�t}s��-���	�nn�

� Mlsqmubtbx�kob�qrpfultjdo�st}�Q:��t�y�
� Lpdhjob�trbosqprtudboo��L��n�
� Rut�obwjmu�djrpcmgoo�����erbf�
J�wpf��djlpoboo���ofjd�fubm}op°�rpirbwuolpdp°�rpcptj�og�

pcw�fop�djlpobtj�obstuqo��ibdfboo�:
1. Ubfbtj�l�ognbtjyou�swgnu�lpodg�rb�ob��l�k�dlbibtj�qrjdpfo��
cbrbcboj�tb�qrpoungrpdbtj�tpylj�sqpmuygoo��d�tpl�lpodg�rb.
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2. Jjiobyjtj�pqprj�ruwu�lpodg�rop°�str�ylj�
3. Jjiobyjtj�tjq�lpodg�rop°�str�ylj�tb�rpirbwudbtj�°°�ob�n��
xo�st}

4. Jjiobyjtj�obt�e�lpodg�rop°�str�ylj�d�tpylbw�swpfu�°°�i�
qrjdpfopep�cbrbcbou�cbrbcbo�d �tb�d�tpyx��i�n�o�nbm}ojn�
obt�epn�ob�obdbotbhgo�k�d�tx��

5. Jjiobyjtj�ogpcw�fou�qptuho�st}�qrjdpfu�str�ylpdpep�
lpodg�rb�tb�qpr�do�tj�°°�i�dstbopdmgop��ob�lpodg�r��

6. Wpcufudbtj�d�nbsztbc��f�berbnu�obt�eu�lpodg�rop°�str�ylj.
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 ) �-%#

Zbcmjx��L�1.
qbsb�pcgrtpdjw�ybstjo�rpmjlppqpr

kpmpcybstb�rpmjlppqprb�
�dbotbhob�ebmui} 

Wr�nb�rpmjlppqprb
�qprpho�lpdb�ebmui} 

_jrjob�
str�ylj��
nn L�bngtr�rp�

mjlb��nn
qbsb� ?G
��le L�bngtr�rp�

mjlb��nn
qbsb� ?G

��le

800 127 22 127 19
1000 127 25 127 21,5
1200 159 45 159 35

Zbcmjxb�L. 2.
qbsb��rpirbwuolpdb �
�n2�eunpdptlbojoojw�str�ypl��le

ĵsmp�tlbojoojw�qrplmbfpl
Zjq�str�ylj

Zpd{job�ipdo��
zo�w�pclmbfpl��

nn 3 4 5 6 7 8

IRUS-65 3/1 7,3 8,2 9,1 10 10,9 11,8
3/1 7,9 9 10,1 11,2 12,3 13,4

IRUS-100
4,5/2 10,8 11,9 13 14,1 15,2 16,3
3/1 8,5 10,8 11,1 12,1 13,7 15

IRUS-150
4,5/2 11,4 12,7 14 15,3 16,6 17

ZH-100 4,5/2 11,1 12,3 13,5 14,7 15,9 17,1
ZR-100 6/2 12,8 14 15,2 16,4 17,6 18,8
ZR-150 4,5/2 11,7 13,1 14,5 15,9 17,3 18,7
ZR-200 6/2 13,4 14,8 16,2 17,6 19 20,4
ZR-300 4,5/2 12 13,5 15 16,5 18 19,5
ZH-300 6/2 13,7 15,2 16,7 18,2 19,7 21,2
ZH-400 4,5/2 12,3 13,9 15,5 17,1 18,7 20,3

Zbcmjx��L�3.
Rpgv�x��ot�pqpru�ruwpd��str�ylj��

Lpdhjob�lpodg�rb��n_jrjob�lpodg�rop°�
str�ylj��nn L200 L�200

B = 800 0,05 0,04
B � 800 0,04 0,035
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Zbcmjxb�L. 4.
Rpgv�x��ot�tgrt��n�h�str�ylp����qpdgrwog��cbrbcbob

Xpirbwuolpdjk�lpgv�x��ot�tgrt���
�l{p�pclmbflj�str�ylj

[npdj�djlprjs�
tboo��lpodg�rb

Ub�do�st}�vutgrpdlj

Ugqbm}ob�rgijob WJ\

Ugnb� 0,15 0,1Jjrpcmgoo���{p�
qrjnjlb�t}�fp�
pyjsopep�djcp� E 0,25 0,15

Ugnb� 0,25 0,15
coz��djrpcmgoo�

E 0,35 0,25

Zbcmjxb�L. 5.
Zgwo�yo��wbrbltgrjstjlj�eunpdptlbojoojw�lpodg�rojw�str�ypl

Zjq�str�ylj ĵsmp�qrplmbfpl
qghb�n�xopst��qrp�
lmbflj��U�sn�
�og�ngozg)

�_IRUS-65 3;8 540
�_IRUS-100 3;8 980
�_ZH-100
�_ZR-100

3;8 980

WJ\-120 4;6 1180
vWJ\-120 4;6 1180
�_IRUS-150 3;6 1470
�_ZH-150
�_ZR-150

3;6 1470

�_ZR-200-2 3;6 1960
�X_ZSR-200 3;6 1960
�X_ZR-300
�X_ZH-300

3;5 2940

�X_ZSR-300 3;6 2940
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1.Vsopdo|g�qpmphgoj��qp�qrpgltjrpdboj��qpfignopep�trbos�
qprtb�opd|w�j�fgkstdu�{jw�uepm}o|w�zbwt��q���jif��mKL�
jn��H�H��vlpyjoslpep��
�����;����s�

2.Wrpgltudboo��trbosqprtojw�sjstgn�gogrep�nojw�djrpc�
ojxtd./ J�V�� Iuf�zgdsljk�� J.V. Kutbrgdjy,
V.V��Wuwbopd��H�V��vum�nb��a.V. S�zpl.;�Lpogxl���		8.;
454s�

3.Zgprgtjygsljg�psopd|�j�rbsygt|�trbosqprtb�~ogrepgnljw�
qrpjidpfstd��Wpf�rgf��J�H��Iufjzgdslpep��H�H��vumjn|��;
Lpogxl��
�����;�
��s�

4.Zrbosqprt�ob�epro|w�qrgfqrj�tj�w��Wpf�pc{gk�rgf��qrpv��
I�H��Ruiogxpdb���-g�jif���qgrgrbc��j�fpq��q���Ugfrb��
���������s.
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fm��stufgot�d�ds�w�vprn�obdyboo�

Kbmui}�iobo}��	�	7�9Mmgltrptgwo�lb�tb�gmgltrpngwbo�lbW
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