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DHGLJHEVG:Y J:;HL: ‹ 

G:Q?JL:L?EVG:Y =?HF?LJBY

DhgljhevgZy jZ[hlZ ‹ ih ^bkpbiebg_ ©GZq_jlZl_evgZy ]_hf_ljby Bg`_g_jgZy ]jZnbdZª\dexqZ_l aZ^Zqb ih gZq_jlZl_evghc ]_hf_ljbb Gh f_jZ aZ^Zq mklZgZ\eb\Z_l dZn_^jZ \ khhl\_lkl\bb k jZ[hq_c ijh]jZffhc ki_pbZevghklb

A:>:Q: I?J?K?Q?GB? IEHKDHKL?C

Ihkljhblv ebgbx i_j_k_q_gby lj_m]hevgbdh\ :<K b DEF hij_^_ eblv \b^bfhklv klhjhg lj_m]hevgbdh\ iheZ]Zy bo g_ijhajZqgufb Dhhj ^bgZlu \_jrbg lj_m]hevgbdh\ ijb\_^_gu \ lZ[e ijbf_j \uiheg_gby – gZ jbk

J?R?GB? Ebkl nhjfZlhf : lhgdhc \_jlbdZevghc ebgb_c ^_eyl ihiheZf b \ _]h e_\hc iheh\bg_ gZghkyl hkb dhhj^bgZl Kljhyl ih dhhj^b gZlZf k\h_]h \ZjbZglZ ^\_ ijh_dpbb lj_m]hevgbdh\ Ebgby i_j_k_q_gby iehkdhkl_c lj_m]hevgbdh\ ijhoh^bl q_j_a ^\_ lhqdb dZ`^mx ba dhlhjuo kljhyl dZd lhqdm i_j_k_q_gby klhjhgu h^gh]h lj_m]hevgbdZ k iehkdhklvx ^jm]h]h >ey gZoh`^_gby i_j\hc lhqdb h^gm ba klhjhg \u[jZggh]h lj_ m]hevgbdZ aZdexqZxl \h \kihfh]Zl_evgmx k_dmsmx iehkdhklv gZoh^yl ebgbx i_j_k_q_gby __ k iehkdhklvx ^jm]h]h lj_m]hevgbdZ b hlf_qZxl lhqdm i_j_k_q_gby ihkljh_gghc ebgbb kh klhjhghc aZdexq_gghc \ iehk dhklv i_j\h]h lj_m]hevgbdZ :gZeh]bqgh kljhyl \lhjmx lhqdm b q_j_a ih kljh_ggu_ lhqdb ijh\h^yl ebgbx i_j_k_q_gby GZ jbk ijh_dpbb lhq_d 12 b 2 ihkljh_gu k ihfhsvx ]hjbahglZevgh-ijh_pbjmxs_c iehkdhklb L (L1 ijh\_^_gghc q_j_a ijyfmx EF (E1F1 GZ ijh_dpbb E2F2 hlf_q_gZ njhglZevgZy ijh_dpby M2 dZd lhqdZ i_j_k_q_gby E2F2 k ebgb_c 12 22 b ih g_c – __ ]hjbahglZevgZy ijh_dpby M1 :gZeh]bqgh k ihfhsvx ^jm]hc \kihfh]Zl_evghc iehkdhklb L′ (L′1 ihkljh_gu ijh_dpbb N1, N2 \lhjhc lhq db bkdhfhc ebgbb

<b^bfhklv klhjhg lj_m]hevgbdh\ hij_^_eyxl ZgZebahf iheh`_gby lhq_d h^ghbf_ggu_ ijh_dpbb dhlhjuo kh\iZ^Zxl dhgdmjbjmxsb_ lhq db LZd ba iheh`_gby ijh_dpbc 12 b 2 hq_\b^gh qlh lhqdZ \ur_ lhqdbb y\ey_lky \b^bfhc ih hlghr_gbx d lhqd_ Ba iheh`_gby ijh_dpbc 1 b 1 hq_\b^gh qlh lhqdZ [eb`_ d gZ[ex^Zl_ex q_f lhqdZ b aZdju\Z_l ihke_^gxx

<b^bfu_ mqZkldb klhjhg lj_m]hevgbdh\ h[\h^yl hkgh\ghc ebgb_c g_\b^bfu_ – lhgdbfb rljboh\ufb Ebgbx i_j_k_q_gby j_dhf_g^m_lky h[\h^blv p\_lguf dZjZg^Zrhf beb nehfZkl_jhf <b^bfu_ qZklb ijh_d pbc lj_m]hevgbdh\ fh`gh ihdjulv [e_^gufb lhgZfb p\_lguo dZjZg^Z r_c dZ`^uc lj_m]hevgbd k\hbf p\_lhf <k_ [md\_ggu_ b pbnjh\u_ h[h agZq_gby Z lZd`_ gZ^ibkb h[\h^yl ijhkluf dZjZg^Zrhf
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A:>:Q: IJH?DPBB IBJ:FB>U

Ihkljhblv njhglZevgmx b ]hjbahglZevgmx ijh_dpbb ibjZfb^u hk gh\Zgb_ dhlhjhc – lj_m]hevgbd :<K Z \ukhlZ – j_[jh SA ff >Zggu_ d aZ^Zq_ ijb\_^_gu \ lZ[e ijbf_j \uiheg_gby – gZ jbk

J?R?GB? GZ ijZ\hc iheh\bg_ ebklZ nhjfZlhf : kf jbk ih dhhj^bgZlZf k\h_]h \ZjbZglZ gZghkyl ijh_dpbb lj_m]hevgbdZ :<K – hkgh \Zgby ibjZfb^u >ey ihkljh_gby \ukhlu ibjZfb^u SA bkihevamxl ijb agZd i_ji_g^bdmeyjghklb ijyfhc b iehkdhklb ijh_dpbb i_ji_g^bdmeyjZ d iehkdhklb khhl\_lkl\_ggh i_ji_g^bdmeyjgu ]hjbahglZevghc ijh_dpbb ]h jbahglZeb b njhglZevghc ijh_dpbb njhglZeb wlhc iehkdhklb GZ jbk 

i_ji_g^bdmeyj d hkgh\Zgbx ABC \ukhlZ ijh\_^_g ba \_jrbgu A b aZ^Zg ijhba\hevguf hlj_adhf A Ijb wlhf _]h ]hjbahglZevgZy ijh_dpby A131 i_ji_g^bdmeyjgZ ijh_dpbb ]hjbahglZeb B111 Z njhglZevgZy ijh_dpby A232 i_ji_g^bdmeyjgZ ijh_dpbb njhglZeb A222.

LZ[ebpZ

>Zggu_ d aZ^ZqZf b dhhj^bgZlu \ ff

	 
	‹
	1
	2
	3
	4
	5
	 
	6
	7
	8
	9
	10

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	x
	130
	125
	135
	0
	20
	0
	115
	130
	15
	120

	A
	 
	y
	40
	90
	45
	55
	12
	50
	90
	50
	10
	10

	 
	 
	z
	60
	10
	50
	40
	90
	 
	85
	10
	80
	90
	88

	 
	 
	x
	90
	0
	80
	50
	85
	50
	52
	85
	85
	52

	B
	 
	y
	90
	85
	80
	110
	80
	105
	25
	80
	80
	80

	 
	 
	z
	90
	50
	115
	0
	23
	 
	52
	80
	25
	25
	25

	 
	 
	x
	20
	55
	20
	120
	135
	115
	0
	15
	130
	0

	C
	 
	y
	30
	20
	10
	40
	50
	8
	80
	10
	50
	50

	 
	 
	z
	20
	80
	40
	75
	85
	 
	75
	45
	90
	80
	83

	 
	 
	x
	70
	120
	120
	10
	70
	110
	65
	0
	75
	70

	D
	 
	y
	20
	60
	0
	80
	85
	65
	105
	30
	85
	85

	 
	 
	z
	95
	50
	95
	60
	110
	 
	55
	80
	15
	110
	110

	 
	 
	x
	0
	20
	65
	80
	0
	55
	130
	75
	0
	135

	E
	 
	y
	100
	30
	85
	20
	35
	0
	20
	85
	30
	35

	 
	 
	z
	60
	70
	20
	90
	20
	 
	115
	35
	110
	15
	20

	 
	 
	x
	140
	65
	25
	110
	120
	15
	10
	120
	120
	15

	F
	 
	y
	65
	105
	45
	80
	0
	70
	50
	0
	0
	0

	 
	 
	z
	25
	15
	85
	5
	52
	 
	40
	0
	50
	50
	53
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HdhgqZgb_ lZ[e

>Zggu_ d aZ^ZqZf b dhhj^bgZlu \ ff

	‹
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	x
	20
	135
	135
	50
	0
	115
	130
	0
	25
	20

	A
	y
	50
	50
	80
	80
	50
	8
	50
	80
	50
	65

	 
	z
	10
	80
	50
	25
	80
	75
	80
	45
	20
	28

	 
	x
	83
	85
	83
	120
	50
	50
	85
	50
	65
	165

	B
	y
	120
	80
	25
	8
	80
	105
	80
	25
	115
	120

	 
	z
	80
	25
	80
	85
	25
	23
	25
	801
	130
	120

	 
	x
	135
	20
	20
	0
	120
	0
	15
	115
	145
	125

	C
	y
	58
	10
	90
	50
	10
	50
	10
	90
	20
	0

	 
	z
	50
	90
	10
	80
	88
	85
	90
	9
	55
	8

	 
	x
	68
	110
	68
	70
	135
	35
	0
	10
	85
	55

	D
	y
	30
	80
	110
	85
	35
	50
	30
	50
	130
	120

	 
	z
	85
	5
	85
	110
	20
	55
	15
	0
	0
	28

	 
	x
	0
	80
	125
	135
	18
	80
	75
	65
	165
	170

	E
	y
	120
	20
	55
	35
	0
	85
	85
	105
	115
	45

	 
	z
	35
	90
	25
	20
	53
	105
	110
	80
	20
	100

	 
	x
	120
	10
	0
	15
	70
	100
	120
	130
	35
	35

	F
	y
	90
	80
	90
	0
	85
	0
	0
	20
	0
	45

	 
	z
	0
	60
	10
	52
	110
	45
	50
	35
	148
	100



>ey hij_^_e_gby \_jrbgu ibjZfb^u S \uihegyxl ke_^mxsb_ ih kljh_gby GZoh^yl gZlmjZevgmx \_ebqbgm hlj_adZ A3 – A232′ kihkh[hf \jZs_gby \hdjm] ijh_pbjmxs_c ijyfhc Hleh`b\ gZ ijh^he`_gbb hlj_a dZ A232′ aZ^Zggmx \ukhlm ibjZfb^u kljhyl bkdhfmx ijh_dpbx \_jrbgu dZd h[jZlgmx hi_jZpbx \jZs_gby ih S2′ – ijh_dpbx S2 b ih g_c gZoh^yl \lhjmx ijh_dpbx S1 bkihevamy ebgbx k\yab Kh_^bgb\ ihkljh_ggmx \_j rbgm k lhqdZfb A, B b C lj_m]hevgbdZ – hkgh\Zgby h[\h^yl ijh_dpbb j_ [_j ibjZfb^u k mq_lhf bo \b^bfhklb <b^bfhklv j_[_j gZ njhglZevghc iehkdhklb ijh_dpbc hij_^_eyxl k bkihevah\Zgb_f iZju dhgdmjbjmxsbo lhq_d b Z gZ ]hjbahglZevghc – b
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