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MecToHaxoXaeHne cepuinHoro Homepa

MecToHaxoxAeHne cepminHoro Homepa

<ibrbl_ k_jbcgu_ ghf_jZ b ~ZIm ijbh[j_I_gby \ ij ‘ewkd@thjlhgguklZ2 K_jbcguc
ghf_j [mjh\hlh Z]j_]1Z1Z gZoh”blky \ f_kI_ ihdZaZgghf gZ jbkmgd

T

j420m004h.eps

ONIEMEHT

NZI1Z balhlh\le _gby
NZI1Z ijbh[j_l_gby

k_jbcguc ghf_j [mjh\h]h
Zlj_1z1z

k _jbcguc ghf_jlj ce_ jZz

k_jbcguc ghf_j "\b]Zl _Jey




PykoBoACTBO Mno akcnnyaTauum JT10 O6Lume cBeAeHNst — 3
Ha3HauyeHune

Ha3HaueHune

-7 2 wlh Z\lhghfguc Z]j_]ZI ]hjbahglZevgh]lh gZiph\y gghdtxdm¥Zq_gguc "
ijhdez~db ih*a_fguo dZ[_e_c b Ijm[hijh\h~*h\ \ adigdkbdbkmké&h\ljc gZ jZkklhygby
~h nmlh\ f b ~ey jZ[hlu ijb I_fi_jZImj_ hdpfhmZo& hlh fh™h f) hl £ f ~h

f& Bkihevah\zZgb_ dZdbf [u |h gb [ueh bguf higZZdhy jdkdkfiZhjib\hj_qgZs__
gZagZq_gbx fZrbgu

-7 fh'gh bkihevah\Zlv \f_kl_ k mkljhckI\Zfb ijbhhhﬁML@blyhUMj‘LWISKb:LWFK
ke_~ys_c kbkl_fhc é)(E)\HIP\M/HURQLFV D wdkiemzZIlzZpbb 1_ogbqg_kdhlifm h[kem b\zZ
fZrbgu "he gu "himkdZlvky lhevdh ebpzZ dhlhju_dblgjhrHgagZeakjzdl_jbklbdb b
agZdhfu k khhI\_lklI\mxsbfb ijZ\beZfb |_ogbdb [_ahiZkghklb

Moagndprkaumnsa obopyaoBaHuUS

WIh h[hjm~h\Zgb_ kdhgkljmbjh\Zgh b ba]hlh\e_gh tKdhmmKsbkb\tkbZig”rZjlZfb b
ghjfZlb\zZfb < j_amevliZl_fh”bnbdZpbb h[hjm~h\Z\Gby ghljif ZdlbhZ\f_ bk
ghjfZevgh_ nmgdpbhgbjh\Zgb_ beb jZ[hlZ \ khhlpblkiibbith kvdgképmzd Zpbb fh]ml
[ulv gZjmr_gu Fh~bnbdZpby h[hjm~h\Zgby "he gZ dbitdehgbwnloy bhevZggufb
ki_pbZebklzfb h[ez”~Zxsbfb agZgbyfb ~_ ckl\mxsbdZdbAg?r Z pim\g dgptbjc

lj _[h\Zgbc d dhgkljmdpbb h[hjm~h\Zgby b g_h[oh”*bKuwl XgbgbZevguo



PykoBoACTBO Mno akcnayaTauum JT10

O6uwue cBegeHns — 4

KOMMNOHEH T bl MaLUVHbI

KOMMOHEHTbI MallUUHbI

j420mO005h.eps

KIZ[bebaZzlhj

DZ[bgZ hi_jzlhjz

imjbevgzZy jzfZz

Ribg”™_ev
Dzj_ldz

=mk_gbpu
AZ bfgu
Kbkl

dexgb

fz Zgd

MklZgh\hgguc imevl

DZkk

_ighlh dj_ie_gby

I1Z k [mjbevghc Ijm[hc



PykoBoACTBO Mno akcnnyaTauum JT10 O6Lume cBeAeHNst — 5
3asBneHne degepasibHot kommccum CLUA no cBA3U — BHY TPEHHUIN NepegaTumnk

3asaBneHne degepasnbHo Kommccum CLUA no cBasn —

BHyTpeHHI/I|7| nepenarymk >
CLA
MkljhckiVh khhI\_IkI\m_I gZklb ijZ\be )&& W chicilelmzZ IiZtplle kmk [jky kh ke ~mxsbfb ~\mfy mkeh\byfb

wlh mkljhckl\h g_ kha”Z_I| \j_~guo ihf_o b joghfzikliljéxckul\hihf_ob \dexqZy ihf_ob dhlhju_ fhlml
klZlv ijbgbghc g_"_eZl_evghc jZ[hlu

<g_k_gb_ baf_g_gbc beb fh*bnbdZpbc [_a kTHjeCHablgs Machihg borks,Inc. fh™ | ijb\_klb d ebr_gbx
\eZz~_evpZ ij_~hklzZ\e_ggh]lh _fm ijZz\Z gZ wdkiemzZ\Z\Zpbwlh]h h[hj

KaHapa

MkljhckI\h m~h\e_I\hjavelbp_gabhgddf”~ZjlZzf 566 DZgZ~u WdkiemZIZpby mkljhcklI\Z kh]JeZkm_lky kh
ke_"mxsbfb "\mfy mkeh\byfb wlh mkljhckl\h gb khatd_rhkhjfhokl\h ijbgbfZ_| ex[u_ ihf_ob \dexqZy
ihf_ob dhlhju_ fhlml klZlv ijbgbghc g_"_eZl_evgkldZZ[hlu mkljh

/H SUPVHQW DSSDUHLO HVW FRQIRUPH DE[RIEGHVOGXVINISHULDQUGD GER H[HRSWY GH OLFH
DXWRULVpPpH DX[ GHX[ FRQGLWLRQV VX3V GWREXL UK O EDRKXLO @B BRHWW EQ FXSLSDAUMLD GF
UDGLRPOHFWULTXH VXEL PrPH VL OHQEERXEORPHW WU W NV RIQSWILRQK IEPH QW

3asiBneHne OTHOCUTENIbHO PaanMo4YacToOTHOro
obnyyeHus RF

>ey khhI\_lkI\by Ij_[h\Zgbyf jZ"bhqZklhlgh]h badm@eygh &)Zjhlg wih mkljhckl\h ke_“m_| ~_j Zlv
i_j_™ kh[hc \ ]ThjbahglZevghf iheh _gbb :gl_gg9Z Zlh&ywk jlkdHeXfh iZjZee_evgh |_em gZ jZkklhygbb ¢
f_g__ ~xcfh\ ff

>Zggh_ h[hjm~h\Zgb_ ijh\_j_gh b ijbagZgh khhl\_MduhagtZfqijgbyé "ey mkljhckl\ deZkkZ % kh]eZkgh
gZklb ijZ\be )&& WIb ij_~_evgu_ agZq_gby ijbvagZddom*fiugbijh\_gv aZsblu hl \j_~guo ihf_o ijb
wdkiemZlZpbb h[hjm~h\Zgby \ "beuo ahgZo >ZgghjbjmihjmbBbhiEZgbam] | b fh _| baemqZlv jZ*"bhqZklhlg
wg_jlbx b \ kemqgZ_ gZjmr_gby bgkljmdpbc ihieihZhziplZlghfd b khdak Z\ZIv \j_~gu_ ihf_ob "ey
jZ"bhk\yab Ijb wihf g_I| 1ZjZglbb qlh ihf_ob gdj\hlghkdyilzgld_ ?keb ~Zggh_ h[hjm~h\Zgb_ kha*Z._
\j_~gu_ ihf_ob ijb_fm jZ~"bhkb]gZeZ beb |_e_\baghyggh]gphkbijgZe2Zblv iml_f \udexq_gby b \dexqg_gby
wlh]lh h[hjm~h\Zgby Ih ihevah\Zl_ex j_dhf_g”"mljEgbihviuhZlvwky hmigbf beb g_kdhevdbfb ba ke_"mxsbo
kihkh[h\

i_j_hjb_glbjh\Zlv ijbgbfZxsmx Zgl_ggm beb mklZghf\bd¥h__ \ Ajm]h

m\_ebqgblv jZkklhygb_ f_""m h[hjm~h\Zgb_f b ijb_fgbdhf

ihrdexgblv h[hjm~h\Zgb_ \ Ajm]Imx jha_ldm hléhjpgnikMlledoc gdijbh fgbd

h[jZlblvky aZ ihfhsvx d "be_jm beb hiulghfm ki_phkXedtklbebhl jE~bbabhgghc k\yab

>Zggh_ mkljhckl\h khhI\_IkI\m_1 ijZ\bezZf | _ogbdbgpkdhjkRgh&tpzfihhojZzg_gby DZgZ”~u Ijb mklZgh\d_

h{hjm~h\Zgby ke _~bl_ qlh[u hlkmlkI\h\Zeh jZ bhyhZkltlxh mbZedgh gZ \ [ kZcl_ KWWS KF VF TF FI
SXE UDGLDWLRQ UDGLRBJXLGH OLJQHVBGLUHFW HQJ SKS
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Pacnonoxenune oneparTopa

PacnonoxeHue
onepartopa 1

BAXHO! ThdZaZg \b” k\_jom

Ki_j_~b fZrbgu ] -
KijzZ\Z hl fZrbgu s
Kaz”b fZrbgu 1 ks
Ke_\Z hl fZrbgu 4 2
=
3
j61om001h.eps
Pabouasa nsowlaaka
BAXHO! IlhdZazZg \b” k\_jom
= as
JZ[hqZy h[ezklv $ | | ===
¥ \az~g_c qZklb fZrbgu ih~ L A

mklZgh\hgqguf imevlhf

+ gZ kb~ _gv_ hi_jzZlhjz

Ex[h_ ~Ajm]h_ ijhkljZgkl\h gZ jZkkIh gb

f g__ nmlh\ f hlfZrbgu 5
ij "klz\ey | hizkghklv >_j bl_kv g7

jZkklhygbb

j61om003h.eps



PykoBoACTBO Mno akcnnyaTauum JT10 O6Lume cBeAeHNst — 7
O6 3TOM pyKoBOoACTBE

O06 aToM pykKOBOACTBE D
Wlh jmdh\h~klI\h kh”_j bl bgnhjfZpbx g_h[oh”"bfmx be&kyhi¢ZathaZgby ~Zgg

fZrbgu Hkgh\gu_ wdkiemZlZpbhggu_ ijhp_"mju kfgbgpZZdbuine ceegehyizs no
akcnnyataumm | _j_dj_klgu_ kkuedb \b*rZ ©Kf Kklj a gzZijz\ydf\Bkb#ZgbyH[g
ijhp_"mj

HeHymMmepoBaHHbIE CMUCKU

G_gmf_jh\Zggu_ kibkdb ~Zxl ihe_agmx beb \Z gmxhbg nhgF2zptop bmbhuk
dhlhju_ g_ “he gu \uihegylvky \ kljhlh hij_~_e_gghf ihjy~d_

HymMepoBaHHbIe CNNCKU

Gmf_jh\Zggu_ kibkdb kh” _j ZI ihykg_gby d beexkbiEepwifrizdb idhlgju_
"he gu \uihegylvky \ hij_~ e _gghc ihke_"~h\Zl_evghklb
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PykoBoACTBO Mno akcnnyaTauum JT10 Mpeaucnosue — 9

[1lpeancnoBue

>Zggh_ jmdh\h”kI\h y\ey Iky g_hlt_fe fhc qZklvxZ\@ry ]Hgphkh~Ah) bl k\_~ gby
ih |_ogbd_ [_ahizkghklb b bgkljmdpbb ih wdki&mIiZp bjZ\ dévgju_ |
wdkiemzZIbjh\ZIv b h[kem b\ZIv ijbh[j_|_ggh_ h[hjm® A WFK S d M F2g

lj_"~_q_fijbklmizlv d wdkiemZlZpbb h[hjm~h\Zigbym djihdgBkath_ Mrklhyggh
A jTbl_ _Th \f_kl_ k h[hjm~h\Zgb_f gZ Ihl kemq2Z2b[blkegbk\Z\hygyZy
bgnhjfZpby Ijb ijhrZ°_ h[hjm~h\Zgby h[yazZl_evghmidh\hZkl\h vglth\ h fm
\eZ”_evpm

?keb \Zf ihgZ~h[blky gh\uc wda_fieyj “Zgghlh jrbd hkfa "kIhZkemijbBNZxs_fm \Zrm
hjl]ZgbazZpbx *"be_jm dhfiZzgbb 'LWFK :LWFK ?Kkewy \Zfhigkfm_1ke ipd ihk_Ibl_
gZr \_[ kZAwbw.ditchwitch.com beb gZibrbl_ gzZf ih ke_“mxs_fm Z"j_km

7KH &KDUOHV ODFKLQH :RUNV ,QF
$WWQ ODUNHWLQJ 'HSDUWPHQW
32 %R]

3HUU\ 2.

86%

ljb\_~_ggu_ \ "Zgghf jmdh\h~kI\_ hibkZgby b ki_pbihvbd@pbd fhlmla
ij_™"\Zjbl_evgh]lh m\_~hfe_gby DhfiZzgby 7KH &KNMNUO®MN GbDEKIgQHI &2 Kh[hc
ijZz\h gz "Zevg_crmx fh"_jgbazZpbx h[hjm~h\Zgby GbyRhlbhjar déay fdIml [ulv
\g_k_gu ihke_ him[ebdh\Zgby "Zggh]lh jmdh\h*kihke>eg_ihdmgghpf@Zypybb ih
h[hjm~h\Zgbx 'LWFK :LWFK h[jZsZcl_kv d h[kem dhZaXpbtm bErmmhjdAfiZgbb
'LWFK LWFK

eZ]h"Zjbf \Zk aZ ijbh[j_|_gb_ b bkihevah\Zgb_ RRhjmWH\W gby 'LW

@ A CHARLES MACHINE WORKS COMPANY
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JT10
PyKOBO/ICTBO MO 3KCM/iyaTaLlum

B faHHOM pyKoBOACTBe onucaHbl crieaytowme mogenu: JT10 Tier 4 / JT10 Tier 4i
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Homep pokymeHTa 053-3121(R)

© 2016
The Charles Machine Works, Inc.

-
s Witch |

LWFK :LWFK -HW 7UDF )OXLG OLVHD yB&yAMKY 3LSH b 3LHU
aZj_]bkljbjh\Zggufb Ih\Zjgufb agZdZfb 7KH &KDUOBY¥ ODFKLQH :RUNV

GZklhysbc ijhAmdl b _]h bkihevah\Zgb_ fh _| [ulv a&iskys kgt é¢dbfb iZl_glZfb
jzaf_s_ggufb ih Z*j_km KWWS SDWHQWV FKDUOHVPDFKLQH ZRUNYV



PykoBoACTBO Mno akcnnyaTauum JT10 CogepxaHue — 11

O6uune ceBegeHus 1
k_jbcguc ghf_j fZrbgu bgnhjfZpby h ozZjzdl_j_ jZ[lglby‘e g
dhlhjuo ij_"gZagZq_gZ fZrbgZ hkgh\gu_ dhfihg _glu fZr Zd
ihevah\zZlvky "Zgguf jmdh\h”~kI\hf

Mpegnucnosue 9

ghf_j "hdmf_glzZz ghf_jj ~"Zdpbb ~ZIZ im[ebdZp¥kbB\ZZggh]h jmdh\h
bgnhjfZpby ~ey k\yab k azZ\h~hf

TexHMKa 6e30nacHOCTU 13
ij_A“mij_~bl_evgu_ gZ”~ibkb ih |_ogbd_ [_ahiZkghkb b ke ckl
Z\Zjbcghc h[klZgh\d_

OpraHbl ynpaB/ieHuns 25
hjlZgu mijzZ\e_gby fZrbghc ~"Zlgbdb bg”bdZlhjulbobgnhjfZpby hJ
bkihevah\Zgbb

O6LLI,I/Ie cBegeHnA no BbINMNOJ/IHEHUIO pa60T 45

h[sb_ k\_~ gby ih \uiheg_gbx jZ[hl ijb ihfhsb wlhc fZrb
ieZzgbjh\Zgb_ gZkljhcdZ mdez"dz fZl_jbZeh\ b gZ\_"_1 yrdZz
jZ[hgq_c iehsz~d_ kh kkuedzZfb gZ ih~jh[gu_ hibkZgby f

MogrotoBka 49
f_Ih~u hkfhljZz b deZkkbnbdZpbb jZ[hq_c iehsZ~db ieZgbjh\Zgh_
fZjrimlZ kd\z bgu ih~lhlh\dZ jZ[hq_c iehsz~db d jZ[hl_

<N ITI>IYRY

N

ABWmxeHne 67
ijhp_"mju aZimkdZ oheh”gh]h imkdZ [mj_gby b hklZgh

o

TpaHcnopTupoBKa 71
ijhp_~mju ih~t_fZ 1jzgkihjlbjh\db b [mdkbjh\db

[MpoxoaKa CKBaXXMHbI 77
ijhp_"mju [mj_gby b h[jZlgh]h jZa[mjb\Zgby

BHL

M Cucrtembl 1 o60pygoBaHme 93
’\\\Ql Kd\Z bggu_ bgkljmf_glu b [mjbevgZy Ijm[Z Zgd_jhlkbkl_fu aZsblu
ijh[hy kbkl_fZ '"ULOO/RNE b ih~Zgb [mjh\h]lh jZzkl\hjZ
3aBepLueHue pabor 123
M ijhp_"mju \hkklZgh\e_gby jZ[hg_c iehsz”~db ijhfuydb hJ Zgb
||||||||,““f

ihklZzgh\db gZ o0jZg_gb _

Y O6cnyxmnsaHue 129
bgl_j\Zeu h[kem b\Zgby b bgkljmdpbb ih h[kem bWhgdtyx fZrbgu \de
kfZadm azZf_gm bagZrb\Z_fuo gzZkl_c b hkgh\gu_ hi_jZpbb ih
|_oh[kem b\Zgbx

3
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iz

b
¢w+

TexHn4yeckasa nogaepxka 169
iheblbdz ij_"hklzZ\e _gby ]1ZjZglbb gZ wim fZrbgmy mKaMmj ihemq_gb

1ZjZglbcgh]lh h[kem b\Zgby b h[mqg_gb_

lMpunoxeHwne ) 175
A "hihegbl_evgZy bgnhjfZpby h[ h[hjm~h\Zgbb 'LWFK :LWFK
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TexHnKa 6e3o0nacHoOCTu

CopaepxaHue rnaBbl

OBLUME YKA3AHUST . . .ottt e e i i e e e 14
CxeMbl AecTBU B aBapUNHbIX cUTyaumsx . ... 15
f HibkZgb_ we_dljbq_kdhlh m~Zzjz

f Ih\j_"~ _gb_ ebgbb we _dljhi_j ~Zqgb

f 1h\j_"~_gb_ ]zahijh\h~z

f 1h\j_"~_gb_ hilh\hehdhggh]h dZ[_ey

¥ 'h*ZjgzZ fZrbg_

Knaccudmkaums npegynpexneHuia
MO TEXHUKE BE30MACHOCTU . .« o v v v v e e e e e e e e 17

MNpeaynpeguTenbHble HAAMUCU
Nno TeXHUKe 6e30MNacHOCTU ANA MalUUHbL . .. . .. 18



TexHuka 6e3onacHoCcTU — 14 PykoBoACTBO Mno akcnayaTauum JT10
O6ume ykasaHus

Oobuwme ykasaHus

H[gZjm b\ wilhl ij_~mij_"bl _evguc agZd \gbfzZl_eMgh iagbiizedl \k f
A khr_j"Zsbfky \ g_f mdZazZgbyf

OT 3TOIro 3ABUCUT BALLA BE3OMACHOCTbL! Ij_"~_ q_f ijbkimizZlv d wdkiemZIZpbb
h[hjm~h\Zgby ijhqgblZcl_ \_kv ~Zgguc jZa”_e

I_j_"~9gZqZehf wdkiemzZlZpbb jZz[hg_]lh h[hjm*h\Zghys\wihmdElazZgéy"

¥ olj_"~_ q_fijbkimizlv d jZ[hl_ ijhc”~bl_ khhI\_Ikm\adXs bc thagkZjd hfvl_kv k
jmdh\h~kI\hf ih wdkiemZIZpbb h[hjm~h\Zgby

¥ 1_j_~jZ[hlhc ihf_Ilvl_ij_"~iheh bl_evguc fZjrjml [_bkehd¢jd}Zkbhc
jZkiheh _gb_ ih~a_fguo dhffmgZevguo k_I|_c¢c GZ IbjhZigjbhu KaRhgitel _ ih
| _e_nhgm KR: beb KR: b DZgzZz~Z |_kXdKk kkhy\blklI\mxsbfb
f_klgufb g_azZ\bkbfufb dhffmgZevgufb kem [Zfb <l Kklgkhg¥Zw 22H D OO
k\y bl_kv kh \k_fb f_klgufb dhffmgZevgufb kem [Zfbyg¥kiheh egby
ihra_fguo dhffmgZevguo k_1|_c

¥ I1jh\_"bl_ deZkkbnbdZpbx jZ[hg_c iehsZ~db ih nZd]h]Zfgjdbkel Z Zsb _
bgkljmf_glu f_ozZgbg_kdh_ h[hjm~h\Zgb_ b kj_"EKKg@hklbgtZzdbZf _ahi
hij_~_ebl_ f_Ih~u ijh\_~_gby jZ[hl

t <uihegbl_qg_ldmx jzaf_Idm jZ[hgq_c iehszZ”~db bgg_ Mkhhkdg@gbo ¢bdp

t Bkihevamcl_ kj_"kI\Z bg*"b\b"mZevghc aZsblu

T 1_j_"~gZgZehf jZ[hl hagZdhfvl_\k_o qe_gh\ [jdpzrl kgbblhewygddZ hiZzkghklb
gZ jZ[hgq_c iehsz~rd_ I|j_[h\Zgbyfb I_ogbdb [_ahiZkghkk\bcb\ kke nilj& _
Z\Zjbcguo kbImZpbc k q_Idbf jZkij_"_e_gb_f h[yazdglhkihcl_egbdhj
[_LahiZzkghklb fh gh ihemqgblv m ’\be_SjbéngEK\_:[_WZFdd_ 2727 GLWFKZLWFK FRP

¥ lheghklvx hkfhljbl_ h[hjm~h\Zgb_ i_j_» wdkiemzZhZpb bebJafgiyjcl_ \k_
baghr_ggu_ beb ih\j_"~_ggu_ ~_IZeb AZf_gycl_ ghMhKI'Zxgdu blejb NkI\Z
aZsblu b ij_~mij_"~Zxsb_ agZdb AZ ihfhsvx h[jZsZxBekymd dihhiZfgbbb 'LWFK
LWFK

¥ ;_j_"gh h[jZsZcl_kv k h[hjm~h\Zgb_f Ijb i_jl\uo Zj®aAjZgitr]lh gZ&lblby
kh[ulbc ij_djzZlbl_ jZ[hlm b ijhZgZebabjmcl_ keh k\rmxky kbImZphb

¥ G_ \dexqZcl_ Z]j_1Z1 _keb ih[ebahklb fhiml HgmdbI\hkievZbkdyxs_lhky
l1Zzaz

+ WdkiemZibjmcl_ h[hjm~h\Zgb_ lhevdh \ ohjhrh iZl\_Ijb\Z_fuo ahg

f 2?keb m \Zk \hagbdgm!| dZdb_ eb[h \hijhku ih kedkiehZgEyptokebl oh]
bkihevah\Zgbx h[hjm~h\Zgby k\y'bl_kv k h[kem byBba&ipt XZ+me hjha
dhfizgbb 'LWFK :LWFK

¥ AZihegbl_dhgljhevguc kibkhd h[hjm~h\Zgby gX¥W KKcFRE2ZDGHWFKZL



PykoBoACTBO Mno akcnnyaTauum JT10 TexHnka 6esonacHocTyn — 15
CxeMbl IENCTBUIN B aBapUMHbIX CUTYyaLnsax

CxeMbl IENCTBUI§ B aBapUNHbIX CUTYyaLNAX

lih\_~_gb_ jz[hl khijy _gh k hizkghklyfb

«((’5(% dhlhju_ fhlml ijb\_klb d Jb[_eb beb d k_jv_aguf Ijz\
"N Bkihevamcl_ gzZ”e_ "Zs__ h[hjm~h\Zgb_ b f _Ih~u \_~»
P ljbf_gycl_ gzZ”e_ "Zsb_ kj_"~kI\Z h[_ki_q_gby [_ahiZz
» 811 kh” _j"bl_bo \ bkijz\ghf khklhygbhb

| _j_"gzZqZehf jZ[hlu gZ ex[hf h[hjm~h\Zgbb bamqgbt_ \kb\ Zfjbcgu&lkbimZpbyo b
m[_~bl_kv \ Ihf qglh \k_ f_ju ih kh[ex”_gbx I_ogibdpbpydhiZzkghkl

ABAPU/HOE BbIK/IMOYEHVE 2 \udexqbl_azZ'b]Zgb_ beb gz fbl_dghidm ~bklZgpbhggh]
\udexqg_gby ~\b]JZl ey _keb hgzZ bf__Iky

OnuncaHne aNeKTPUYECKOro yaapa

Ihjz* _gb_ we _dljbq_kdbf [hdhf ijb\_~ | d |b[_eb be

w# aguf |jZ\fZf > j'bl_kv gZ jZkklhygbb
< [ ]

e

lib jZ[h!_ \[ebab we _dljbg_kdbo dZ[_e_c ihfgbl_&& “mxsb_ ijZ\b

+ We _dljbg_kdbc Ihd ijhgbdZ I\ a_fex ex[ufb imipfbmid gZbhiegdh ]h
khijhib\e _gby

$+ Ljm[hijh\h~u reZg]b b dZ[_eb ijh\h*yl we_dljjAsRebcltihgz WWaym~rh\Zgb _

¥ >Z"_ |Ihd k gbadbf gZijy _gb_f fh™_I ijb\_klb d bj2XZfcb Flghle _
kf_jl_evgu_ ijhba\h”*kl\_ggu_ IjZ\fu k\yaZggu_ k tHjBEg_&lbf Wedhf [ueb
ihemqgq_gu \ j_amevlZl_dhglZdlZ k gZijy _gb_f gb™_ <

< [hevrbgklI\_ kemqgZ_\ we_dljbg_kdbc m~Zj g_ bé_qglbtg_glabd ijhyulv
h[gZjm _g ih ke_"mxsbf ijbagzdzf

¥ hldexq_gb_ we_dljhiblZgby

¥ Auf

I \ajul

+ ihlj_kdb\Zgb_

+ h[jZzah\Zgb_ we_dljbg_kdhc ~m]b

Hannuve nto6oro ns nepeuncrieHHbIX NPU3HAKoOB UIn cpabaTbiBaHWe 3BYKOBOW UM CBETOBO
CUrHa/IM3auMn CBUAETENIbCTBYET O TOM, YTO NMPOU3OLLEST 3/IEKTPUYECKUIA yaap.
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CxeMbl AeiCTBUA B aBapUiiHbIX CUTYyauUnax

I'IOBpe>Kp,eH|/|e JIMHUW a1eKTponepefayn

?keb \u ij_"ihez]Z_I_ qlh ih\j_"~_gZ ebgby i_jf"gaZZqbh b lijk&ypdBom

arperarte UM COegMHEHHOM C HUM obopygoBaHun G? ><B=:CL?KV HkIZ\Zcl_kv \ dZ[bg_
fZrbgu b ij_"ijbfbl_ ke_“mxsb_ ~_ckl\by Ihjy*hd bl\dZzjZalrmilraZ\bk_Iv hl
dhgdj_Ighc kbimZpbb

¥ Ij_"mij_"bl_gZoh”ysboky ih[ebahklb ex”_c qlhjbphbkabrc entv2j_dI
¥ Ihjmgbl_ dhfm gb[m”v k\yaZlvky k dhfiZzgb_c wg_jlhkgZ[ _gby

$+ Ihf_gycl_gZijZ\e_gb_ [mj_gby gZ ijhib\hiheh ghv_jBaithid@ijdeldkglzdl G _
ijbdZkZcl_kv d [mjbevghc Ijm[_ gb jmdZfb gb jihfpgufb bgkljmf_gl

+ Gz fbl_ dghidm kZfhl_klbjh\Zgby kbkl_fu aZsblu &ljbjzKdybyhakef

T 2?keb a\mdh\Zy kb]JgZebazZpby kjZ[hlZ_| _s_jZaklhKiZ\IZol iky gEdiZ
dhfizgby wg_jlhkgZ[  _gby g_hldexqgbl ih*Zgm we _dljhwg_j]bb

¥ 2?keb a\mdh\h]h kb]JgZeZ g_ihke_"m_1| b g_ [ibadZghdZwé odtjingbldh]h
m~ZjZ \u'~bl_g_f_g__ h”ghc fbgmlu Z aZzZl_f/hHhzg¢by_ Wghfhjibqg_kdZy
dhfizgby fh™_| bkihevah\Zlv mkljhcklI\Z Z\IhfZIb g hkddeghkqihd bhyjg hl <
dhihju_ \hkklZgh\yl ihrZgm we _dljhwg_jlbb ?Kélgmllu d gbZghhhc
a\mdh\Zy kblgZebaZpby kjZ[hlZ_| _s_ jZa hklZ2\Zcd_ikvj gihdZkdhfiZgby
wg_jlhkgZ[  _gby g_ hldexgbl ih#Zgm we_dljhwg_j]lbb

+ 2?keb a\mdh\h]h kb]gZeZ g_ ihke_~m_| gh \k_qg”kd&lhfgu_ eZfih
ij_ "mij_""Zxs_c kb]gZebaZpbb [m~Aml lhj_Iv kqkilZcih ijglhghfmkgh

kms_kI\m_1 b ihAh ~bl_ ihdZ dhfiZzgby wg_jlhkgB[ ihgWqm_ hldex
we_dljhwg_jlbb

¥ G_ \hah[gh\eycl_ [mj_gb_ b g_ "himkdZcl_ ex/gbey dZA[dIn ajfhXat_r_gby
dhfiZzgbb wg_jlhkgZ[ _gby

?keb \u ij_"ihez]Z_I_ qlh ebgby i_j_"~Zqb ih\j_f"gdhxh"b lijk&ypdsom
arperare UM coeguHEeHHOM C HUM obopygoBaHnem G? |[JBD:K:CL?KV GB D D:DHFM
H;HIM>H<:GBX ih*kh_"bg_gghfm d [mjh\hfm Z]j_]Xem " itjx8bbiblckli\by
lhjy~hd b ozjzdIl_j ~_ckl\bc [m”ml| azZ\bk_Iv hl 8bgdj_Ighc kbImZp

t Hklz\Zcl_kv gz f_kl_ _keb m \Zk gZ gh]Zo ga lwaeZglijghahte[lmkbxbb o
fZl_jbZeh\ IThdbgm\ hiZzkgmx ahgm g_ \ha\jZsZd\hkwkhd[ZZ2Ilghilyg g ~jm]bo
ex™_c [_a jZaj_r_gby dhfiZzgbb wg_jlhkgZ[ _gby
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CxeMbl geiicTBUI B aBapUiiHbIX CUTYyaumnsax

lNoBpexaeHne rasonpoBoja

Z\fZf beb

?keb \u ij_"ihez]zZz_I_ qlh ih\j_"~_g ]JZahijh\h® ij*mkjdbbl” lckl\by Ilhjy~hd b
ozZjzd!l_j ~ ckl\bc [m"ml azZz\bk _Iv hl dhgdj_Ighc kbimZpbb

T G_f_"e_ggh \udexgbl_ ~\b]Zl_ev "\b]zZl_eb _&2Zbv ukklijh gh[ k&hiZkgh

¥ MkljZgbl_ ex[u_ bklhggbdb \hkieZf_g_gby _kel mhkifh'lgH _ldhi&Xigh

I 1j_"mij_~bl_ "~jm]lbo ex™®_c qlh ]JZahijh\h” ih\j jhfgd ihdgmgmghvkngzZklhd

¥ DZzZd fh gh kdhj__ ihdbgvl_ f_klh ijh\_~_gby jZ[hl

I G_f_"e_ggh ihalhgbl_\ f_klgmx Z\Zjbcgmx kendlffnbgi\gvglufkv k
ij_"ijbylb_f

+

2keb jz[hlZ ijhba\h~blky gZ mebp_ hklzZgh\bl jIZ\A[elgbb 1jZgXih
ijh\_~ _gby jz[hl

¥ G_ \ha\jZsZcl_kv gZ f_klh ijh\_~_gby jZ[hl [_a |]dBdbn_BYEjhZpthc kem [u b
dhffmgzZevghlh ij _"ijbylby
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CxeMbl AeiCTBUA B aBapUiiHbIX CUTYyauUnax
I'IOBpe>Kp,eH|/|e ONTOBOJIOKOHHOIO Kabess

G_ kfhljbl_ \ jZzahj\Zggu_ dhgpu hilh\hehdhggh]ley zZdZagdgebgtdZ[dhlhjh]lh \Zf
g_ba\_klgh WIh fh _1 ijb\_klb d ihl_j_ aj_gby Kth[ctb \hdhihZgbx
]ZahkgZ[ _gby

[Moxap Ha MallnHe

<uihegbl_ ijhp_~mjm Z\Zjbcgh]h \udexq_gby ihké_ ke]lhnjxstjibfb ckl\by
lhjy~hd b 0Zjzdl_j ~_ckl\bc [mAml aZ\bk_Iv hl 8bgdj_Ighc kbimZp

f G_f_"e_ggh i_j_\_"bl_jZat_"~bgbl_ev ZddmfmeyédbjhlgcbfZIakybb ~akimi_g
\ iheh” _gb_ ©\udexq_gh?

t

2keb ih Zj g_[hevrhc b gZ fZrbg_ bf__Iky h]g_lrrkV_eM mitbilwl Zke* Z j
1

?keb ihImrblv ih*Zj g_ m~Z_lky g_f_"e_ggh ihgmglwlk\)©WiBkdgmxkahjkhgZehf
Z\Zjbcghc kem ' Ju
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Knaccundmkauma npegynpexaeHmnii Nno TexHuke 6e3onacHoCTu

Knaccuduvkauma npeaynpexaeHnuii no TeEXHUKe
6e30MacHoOCTU

Ij_"mij_"bl _evgu_ gZ”ibkb b agZgdb hibkZggu_ gBpkKe "“"khxd$bloldlhjz
ij_"mij_""Zxl \Zk h kbimZpbyo dhlhju_ fh]lml [ukv heZkfjmMey &bBp gZoh~
gZ jZ[hg_c iehszZz~d_ beb ey \Zr_]1h h[hjm~h\Zgby wPk egtZ Aub kb bi*db agZq
jmdh\h?kI\_ ih wdkiemZlZpbb beb gZ kZfhc fZrbggb\golfZlb@vwghuipegbl_ \
kh” _j"Zsb_ky \ gbo mdZazZgby HL WLH=H A:<BKBL <:R: ;?AHI:KGHKLV

Amij_~_gbc iBKig igmAGH@k i

H[jZlbl_\gbfZgb_ gZ ljb mjh\gy ij_
fgbl_ qgqlh hagZqZ | dZz ~uc ba wlbo mjh\g_c

< POXHO!» bk«BHMMAHWME!» AZih

hagzZzqgz | g_ihkj_~kI\_ggmx hiZzkghklv dhlhjzy Iv kgib\_~ d ba[_"Zz

_jlb beb k_jv_aghc ljz\f_ WIh kb]JgZevgh_ kEhehdijb\f kgfubkk jv_aguo
qzZyo

hagzqz_ | g_ihkj_~kI\_ggmx hizkghklv dhlhjZy Iv kgb\_~ d ba[_"Z
kf_jlb beb k_jv_aghc 1jzZ\f_

hagzqzZ_ | g_ihkj_~kI\_ggmx hizkghklv dhlhjZy Iv kgb\_~ d_ ba[_"Z
d 1jz\f_ gbadhc beb kj_~g_c kl_i_gb ly'_kib

H[jZsZcl_\gbfzZgb_gZ ke_"mxsb_ MNPMEIBYHARVIE! BAXXHO!

MPUMEYAHUME! mdZaulZ | gZ \Z°'gmx gh g_ klyaZggmx k hizkghklbXt hgnhjfZpbx
khh[s_gby hlghkbl_evgh ih\j_"~_gby bfms_klI\Z

BAXHO! 2 wlZ gZ~ibkv mdZau\Z_| gZ bgnhjfZpbx dhlhjz§ émqi_ihélige g\ v
jZ[him beb |_f beb bguf kihkh[hf h[e_]qblv __ \uiheg_gb_
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MpepynpeanTenbHblE HAAMUCK MO TEXHMKE 6e30NacHOCT M A1 MalUVHbI

PykoBoACTBO Mno akcnayaTauum JT10

MpeaynpeanTenbHble HAAMUCU MO TEXHUKE
6e30nacHOCTU A MalunHbI

JT10 T4
I l >\b" msb_ky qzZklb fhiml hlj_aZlv jmdm beb
o ghlm > j'bl_kv gZ jZkklhygbhb
1 I
Kljmy "b~rdhklb beb \ha“mozZ \ukhdh]h
O ' AZ\e_gby fh™_l ih\j_~blv dh"m b klZlv ijbgbghc Iy _ehc
2 ljZz\fu >ey ihemq_gby bgnhjfZpbb h gzZ*e “Zs f
kihevah\Zgbb kf jmdh\h~klI\h hi_jZlhjz

G_ ijbizZzjdh\u\Zcl_ fZrbgm gZ mdehgZo [_a
mklZgh\db ih~ihjdb beb [ehdbjh\db
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MpeaynpeanTesibHble HAANUCY N0 TEeXHMKe 6e30MacHOCT U AN MallVHbI

lhjz" _gb_ we_dljbg_kdbf Ihdhf ijb\_~_1d
Peb beb k_jv_aguf IjZz\fzf > _ j'bl_kv gZ jZkklhygbb

4
A <[]
F_klh lhgdb dj ie_gby >hihegbl_evgmx bgnhjf@f
jZa”_e_ ©LjZgkihjlbjh\dZz?
5
g Dhglzdl k \jZsZxsbfky \Zehf ijb\_~_I d ]b[_eb
o k_jv_aguf ljz\fzf > _j bl_kv gZ jZkklhygbhb
6 T
g >\b msb_ky bgkljmf_glu fh]lml \ua\zZlv [jZ\fu
p kf jlv Gbdh]*Z g_ bkihevamcl_Ijm[gu_ dexqgb gz
7 [mjbevghc dhehgg_
I l ljhgblZcl_ jmdh\h”~klI\h ih wdkiemZIZpbb
Khl[ex”~Zcl_ ijZ\beZ | _ogbdb [_ahiZkghklb b gZmqgbl_kv
38 ihevah\ZIlvky \k_fb hj]ZgZfb mijzZ\e_gby HI wlh]lh aZ\bk
-\frz [ _ahiZkghklv
=hjygb_ ~_1Zeb fhlml \ua\Zlv h h]lb G_
ijbdzkzcl_kv d gbf ihdZ hgb g_ hklugml beb bkihevam
9 DHW azsblgu_ i_jqzldb 3 3
I I <hafh ghklv ih*ZjZ beb \aju\Zz G_
bkihevamcl_imkdh\mx “b~dhklv 3 3
10

=
>:_|(
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PykoBoACTBO Mno akcnayaTauum JT10

JT10 T4i

Dhglzdl k \jZsZxsbfky \Zehf ijb\_~_I d ]b[_eb
k_jv_aguf ljz\fzf >_j bl_kv gZ jZkklhygbhb

G_ ijbizjdh\u\Zcl_ fZrbgm gZ mdehgZo [_a
mklzZgh\db ih~ihjdb beb [ehdbjh\db
z O
1N
lhjz" _gb_ we_dljbg_kdbf Ihdhf ijb\_~_1 d
P eb beb k_jv_aguf ljz\fzf >_j"bl_kv gZ jZkklhygbb
3
o []
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MNpeaynpeanTesibHble HAANUCU N0 TEeXHMKe 6e30MacHOCT U AN MalLVHbI

F_klh IThgdb dj_ie_gby >hihegbl_evgmx bgnhjfZpbx kf
_e_©LjzZgkihjlbjh\dz?2

jza”n
4
I l Kljmy “b~rdhklb beb \ha”moZ \ukhdh]
O Az\e gby fh 1 ih\j_~blv dh'm b klZIv ijbgbghc |
5 ' ljZz\fu >ey ihemq_gby bgnhjfZpbb h gzZ*e "Zs f
bkihevah\Zgbb kf jmdh\h”kl\h hi_jZlhjZ
g >\b msb_ky bgkljmf_glu fhlml \ua\zZlv IjZ\fu
p kf_jlv Gbdh]*rZ g_ bkihevamcl_ Ijm[gu_ dexgb gZ
6 [mjbevghc dhehgg_
I I >\b msb_ky qZklb fhiml hlj_aZlv jmdm beb
() ghlm > j bl _kv gZ jZkklhygbb
7 T |
ljhgblZcl_ jmdh\h”~klI\h ih wdkiemZIZpbb
Khl[ex”~Zcl_ ijZ\beZ | _ogbdb [_ahiZkghklb b gZmqgbl_kv
38 ihevah\ZIlvky \k_fb hj]ZgZfb mijzZ\e_gby HI wlh]lh aZ\bk
-\frz [ _ahiZkghklv
=hjygb_ ~_1Zeb fhlml \ua\Zlv h h]lb G_
ijbdzkzcl_kv d gbf ihdZ hgb g_ hklugml beb bkihevam
9 DHW azsblgu_ i_jqzldb 3 3
I I <hafh ghklv ih*ZjZ beb \aju\Zz G_
f bkihevamcl_imkdh\mx “b~dhklv 3 3
10
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YCTaHOBOYHbIW NyNbT

YCTaHOBOYHbIN NYJ1bT

1
j610m002h.eps
MijZ\e _gb_ e \hc Imk_gbp_c | _j_dexqZl_ev aZ b]Zgby
MijzZ\e _gb_ ijZ\hc Imk_gbp_c Bg~rbdzZlhj h brZgby oheh~gh]lh imkdZz
MijZ\e_gb_ klZ[bebazlhjhf b gZdehgmiydzZz 1Zaz ~\b]ZIl_ey

jZfu
Dexq '"ULOO/RNE

onemeHT OnucaHune MpnmeyaHus
1. YnpaBneHue feBoOi >ey M\b” _gby \i_j_ 7
ryceHuuemn gzZ fbl_
A >ey "\b” _gby gzZaz®
ihlygbl_ gz k_J[y

jugz] \ p_gljzevgh_

>ey hklzgh\z i_j_f_KIbl_
‘VIIH iheh® _gb_

c00ic147h.eps
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YCTaHOBOUHbI NYNbT

OpraHbl ynpaBsieHua — 27

nemMeHT OnucaHue MNpnmeyaHus
2. YnpaBneHue npaBoii >ey M\b” _gby \i_j_~
ryceHuuen gZ fbl_
A >ey "\b" _gby gzZaz”®
ihlygbl_ gz k_J[y
>ey hklzgh\z i_j_f_klbl_
jugZ] \ p_gljZevgh_
v iheh® _gb_

c00ic148h.eps

3. YnpaBneHue
CTabunnmsaTtopom 1
HaK/IOHOM pambl

gl

<o>

P

c00ic030h.eps

Gz fbl_ gZ juqz] ql
ihAgylv klZ[bebaZlhj

h BAYKHO! JuqZ] mijZ\e_gby
klZ[bebaZzZlhjhf himkdZzZ_|I

m\_ebqgblv gZdehg jZfiu j_~gxx qZklv jZfu [mjh\h]h

Z1j_121Z \f_kI_ kh

lhlygbl_ juqZ] gZ k_[kIZ[bebaZlhjhf

glh[u himklblv
klz[bebazZlhj b mf_g
gZdehg jZfu

vrblv

4. Knwod DrillLok™

(«

=

&
%

c00ic122w.eps

N

=

N
'

c00ic063h.eps

Qlh[u hi_jZlhj ke_"y
mkljhckI\Z fh] hklzg
ihrZgm b \jZs_gb_

i_j_"\bgvl_ dexqg \h

SBAKHO! <ugvl_ dexq b i_j_"Zcl_
h\bllh/ hi_jZlhjm ke_”"ys_1]h
mkljhcklI\Zz

\dexq_ggh_ iheh _gb >ey ihemqg_gby “hihegbl_evghc

\W_jo bgnhjfZpbb h[ bkihevah\Zgbb
dexqZ 'ULOO/RN kf © ULOO/RNE?2
Qlh[u [ehdbjh\ZIv j_| ]
"ULOO/RN i_j_\_~bll dexqg \
iheh* _gb_ [ehdbjh\dp
gZijz\h
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PykoBoACTBO Mno akcnayaTauum JT10

YCTaHOBOUHBbI NyNbT

nemMeHT OnucaHue MNpnmeyaHus
5. Tlepeknwyartenb Qlh[u azZimklblv ~\b]iZl_ev
3aKMraHms \klz\vl_ dexq b ih\_jlgbl_
_]lh ih gZzkh\hc klj_ed_
Qlh[u hklzgh\blv
Mblzl_ev ih\_jgbl_|dexq

© O
©

c00ic065h.eps

ijhib\ gzkh\hc klj_edb

6. WHpgukaTop oxugaHus
XONOAHOro nycka

c00ic180h.eps

AZlhjzZz_lky dh]*Z jz
ih~h]j_\Zl_ev \ha”md
ihklmizZxs_]h \

\ha"mohazZ[hjgmx kb

| j_ ~ azimkdhf ~\b]ZI_

ihAh Abl_ ihdz
bg~rbdZlhjgzZy ezfiz
ih]zkg |

[h1Z |

7. Pyuykarasa asurartens

) (=

c00ic744h.eps

Qlh[u m\_ebqgblv
h[hjhlu "\b]Zl _ey
gZ fbl_

Qlhfu mf_gvrblv
hihjhlu "\b]zl ey
92 fbl_
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NleBblii NyNbT ynpaBneHus

JleBbI NyNbT ynpaB/eHns

OpraHbl ynpaBieHnst BypeHnem

j610m004h.eps

<kihfh]zl_evguc jZat_f iblZgby DghidzZ ~“bklzgpbhggh]h aZzimkdz ~\b]zZl_e
HklZgh\ "\b]Zl_ey MijZ\e_gb_ Ijm[gufb dexqzfb
JmqdZ ]Zaz "\b]Zl_ey AZ~gbc i_j_"gbci_j_dexqgZl_ev bkoh”gh]h
| j dexqzl_ev [ehdbjh\db \udexq_gBg" —9bPY
Mb]Zl_ey J_]meylhj jZkoh”~Z [mjh\h]h jZkI\hjZz
AnemMeHT OnwucaHve MpumeyaHuns
1. BcrnomorartesibHbli Ilhalhey | aZiblu\zZlv| Fhsghklv gZ \uoh”_ < $

pasbemM nNUTaHuA Ajm]lh_ h[hjm~h\Zgb |

c00ic448h.eps




OpraHbl ynpasnieHna — 30

PykoBoACTBO Mno akcnayaTauum JT10

JleBblii NyNbT ynpaBfeHns

nemMeHT OnucaHue MNpnmeyaHus
2. OcTaHoB agBuratens Qlh[u hklZgh\blv BAXKHO!
Mblzl_ev gz fbl_ _

c00ic062h.eps

-+ 2?keb [mjh\hc Z]j_]ZI [ue

Qlh[u kgh\Z azZimklb] \udexq_g wlhc dghidhc Z

Mb]Zl_ev
aZ blzZgb _
\dexqgbl_

\udexqghbl

Z azl f _kgh\%kIZ\e—gZ -

fZrbgZ ~he gZ [ulv gZ~he]h
a ijbkfhljz

[yazl _evgh \udexgbl _

aZ blzZgb_ < ijhlb\ghf kemqgZ _
ZddmfmeylhjgZy [ZIZj_y fh™_I
jZajy~"blvky

¥t 2?keb \ fhf_gl gz Zlby dghidb
hklZgh\Z "\b]Zl_ey Ijm[gu_
dexgb [ueb azZzfdgmlu hghb
hklZgmlky \ wihf khklhygbb gh
fhiml ihkl_i_ggh jZahfdgmlvky

3. Pyukara3sa gsurartens

)= (

-

c00ic243h.eps

Qlh[u m\_ebqgblv
h{hjhlu "\b]Zl_ey
gZ fbl_

Qlh[u mf_gvrblv
hihjhlu "\b]zl ey
gZ fbl_

4. T[lepeknroyaTesb

2keb ]hjbl bg~"bdZlhj

MPUMEUYAHME! Q j_a k_dmg”

©10KNPOBKU \udexq_gby *\b]Zl_ely*\b]zZl_ev \udexqgblky _keb gz
BbIK/1HOYEHUA gZ fbl_ ~ey az~_j 'db “bZ]ghklbqg_kdhf ijb[hj_ g_
aurarens \udexq_gby "\blzZl_elyhdZ g_gh khklhygb_ hldzaz
k_dmg”
c00ic178h.eps
5. KHonka >ey aZimkdzZ "\b]Zl_|eBAXHO! WI1Z dghidZ jZ[hlZ_I
ONCTaHLUWMOHHOIo iZg_eb hi_jzZlhjz gz'ifbhevdh ijb \uiheg_gbb ke _"mxsbo
3anycka gsurarens dghidm mkeh\bc
Dh]*Z "\b]Zl_ev az|mk|b|Pe|§q ha\Zh b]uzftl’x]gtl'me 9\
hlimklbl ghihag
¥ Hi_jZlhj gZoh”blky gZ
kbr _gv_
¥ JZat_"bgbl_ev Zddmfmeylhjghc

c00ic152h.eps

[Zz1Zj_ b azfdgml




PykoBoACTBO Mno akcnnyaTauum JT10 OpraHbl ynpasneHusi — 31
NleBblii NyNbT ynpaBneHus

nemMeHT OnucaHue MNpnmeyaHus

6. YnpaBneHne TpyoHbiMu | Qlh[u aZ ZIv i_j_"~ghc
KtoYamm dexqg b \udexgblv ih1Zgm
[mjh\h]h jZkI\hjZ

(@) i | Mbgvl_ dIjm[ght¢
&3 <_$_> K’@E dZkk _I_

> < Qlh[u hk\h[h~blv

;)

L i_j_"~gbc dexq

[Ce)) i_j_™\bgvl_ hl Ijm[ghjc

- dZkk _lu

c00ic454h.eps

Qlh[u aZ ZIlv b ih\_jgmlv
azZz”gbc \jZsZxsbcky
dexqg i_j _™\bgvl_d hlk_dm
Mb]Zl_ey

Qlh[u hk\h[h”~blv aZlgbc
\jZsZxsbcky dexq
i_j_™\bgvl_d kb”~_ghx

7. 3agHwvii/nepegHuin >ey i_j f_ s gby dzj|ldb d
nepeknroyvaresib i_j_"g_c gZklb jzfu
MCXO4HOro NOOXEHUSA Z1j_121Z gZ fbl_ gZ

\_jogxx gZklv

N
~N >ey i _j f_s _gby dzjlldb d
az™g_c qzklb jzfu z]j_]z1z
gZ fbl_gZ gb gxx qZklv

N

c00ic572h.eps

8. Perynartop pacxona Qlh[u m\_ebqgblv jZkjoh?
OypoBoOro pacteopa \jZsZcl_ ijhlb\ gZkh\hc
klj_edb
+ O -
Qlh[u mf_gvrblv jZkoh?
\jZsZcl_ ih gZkh\hc
klj_ed_
|
O Qlh[u ij_djZlblv ih"Zgm
ih\_jgbl_ ih gZkh\hc

c00ic675h.eps

klj_ed_ ~h mihjz




OpraHbl ynpasneHust — 32 PykoBoACTBO Mno akcnayaTauum JT10
NleBblii NyNbT ynpaBneHus

Avcnnei apuratens

13—

11 10

j610m005h.eps

BgAbdZlhj | _fi_jZImju ]b”rjZ\ebq_kdBg~bdZlhj |_fi_jZImju “\b]Zl_ey
N N
b#dhkib BgAbdZlhj ~Z\e_gby fZkeZ ~\b]Zl_ey

N H ~ A
fbge\?l?zzmj h{kem b\Zgby ]b JZ\ebq_é<gdAhng|hj { gx A"bz]ghklbdb
N H H . A - .

Kq_lgbd fhihgZkh\ Bg~rbdZlhj kdhjhklb ih~AzZgb jZklI\hjZ

N H .
BgAbdZlhj h brZgby ohehArghlh imk§2 Pd2!hi f_gx gzkijh_d

Bg~bdzlhj \ukhdhc |_fi_jZImju >bkie_c \hevlf_ljZ

BgrbdZlhj \udexq_gby "b]zl_ey 7EREPINT-]
Bgrbdzihj AbZ]ghklbgq kdbo khh[s_gbc
7LHU



PykoBoACTBO Mno akcnnyaTauum JT10 OpraHbl ynpasneHusi — 33
NleBblii NyNbT ynpaBneHus

AnemMeHT OnwucaHve MpumeyaHuns

1. VHpukaTop MdZaulZ_I| gZ i_j_1j{\¥ Ijh\_jvl_ mjh\_gv
Temneparypbl ]b~jz\ebq_kdhc "b~rdhkliblb”jZ\ebqg_kdhc “b~rdhklb
rMapaB/INyEeCKOIA

$+ 1jh\_jvl_ g_ azZkhj_gZ eb
kbkl_fZ hoez ~_gby

A fo

¢00ic023h.eps

XNAKOCTU

2. WNHpukaTop IlhdZaulZ_1 qlh nbevlj?keb bg”*bdzIlhj Jhjbl azZf_gbl_
obcnyxmnBaHus Ib”rjhkbkl_fu lj_[m_I| nbevlj
rmapaB/INYecKoro azZf_qgu
dmneTpa
=L

O

p— =4

c00ic024h.eps

3. CyeTymk moTo4YacoB IlhdZau\z_| \j_fy jZz[hIBkihevamcl_ ~Zggu_ h \j_f_gb
Mb]zl_ey jZ[hlu "\b]Zl _ey ~ey
ieZzgbjh\Zgby | _oh[kem b\Zgby

o

c00ic019h.eps

4. NHpnkaTop oxuaaHus AZlhjz_lky dh]*rZ jZ|[hlZ_]
XONO4HOro nycka ih~h]lj_\zZI_ev \ha”"mqZz
ihklmizxs_]h \
\ha"mohazZ[hjgmx kblkl_fm

|_j_~ aZimkdhf "\b]Z
ihA"h ~bl_ ihdZz
bgrbdzZlhjgzy ezfiz
ih]Zkg_|I

_eYy

c00ic180h.eps




OpraHbl ynpaBrieHna — 34

PykoBoACTBO Mno akcnayaTauum JT10
NleBblii NyNbT ynpaBneHus

ANEMEHT

OnucaHue

MNpnmeyaHus

5. NHAMKaTop BbICOKOW
TemnepaTypbl

c00ic232h.eps

MdZau\Z_1 gZ i_j_]j.
Mb]zl_ey

h[kem > b\Zgb _

\BAXKHO! Ijb i_j_1j_\_ "\b]Zl_ey
ihrZ |Iky a\mdh\hc kb]JgzZe

HkiZgh\bl_ ~\b]Zl_ev b \uihegbl_

6. WHpukartop
BbIK/TIO4YEHUS
auratens (Tier 4i)

MHavkaTop
[LMNarHoCTNYECKNX
coob6uleHui (Tier 4)

c00ic123w.eps

7LHU L mdZzZau\z_|
kjZz[hlZeh j_e_ hklzg
Mb]Zl_ey \ke_"klI\b_
gbadh]h ~Z\e _gby fh
fzkeZz

7LHU mdZau\lZ _|
"bZlghklbg_kdbc dh
g_bkijz\ghklb

gZ lh qlh
h\Zz

hjghlh

7. WNHpukKaTtop
Temnepatypsbl
aBuvrarens

VeV Ve

c00ic004w.eps

AZ]lhjZ _lky ijb kebrd
\ukhdhc I_fi_jZImj_
hoeZz ~Zxs_c “b~dhk
"b]zl_ey

h[kem > b\Zgb _

h¥LHU L fb]Z_
ij_\urz | f)
b

7LHU fblz _|I
ij_\urz | f)

_keb |_fi_jzImjz
f&

_keb |_fi_jzImjz
f&

HkIZgh\bl_ ~\b]Zl_ev b \uihegbl_

8. WHpukaTop AaBneHus
Macna gsurarens

»@4-

c00ic119h.eps

MdZau\Z_1 gZ kebrd
gbadh_ ~Z\e_gb_ fZz
Mblzl_e_

W BAXKHO! Ijb kebrdhf gbadhf

mjh\_gv fZkeZz

@Z\e gbb fZkeZ \ "\b]ZI_e _
ihrz _Iky a\mdh\hc kb]gZe

HklZgh\bl_ ~\b]ZI_ev b ijh\_jvI_




PykoBoACTBO Mno akcnnyaTauum JT10
NleBblii NyNbT ynpaBneHus

OpraHbl ynpaBsieHna — 35

ANEMEHT

OnucaHue

MNpnmeyaHus

9. WMHgukaTop MeHIo

Bkihevamcl_ k_gkhjgmx

ANarHoCTMKU deZ\brm ih™® agZqdht ~ey
Ahklimiz d f_gx
"bzZlghklbdb
c00ic123w.eps
10. HpukKaTop cKOpoCTH HIh[jZz Z_ | kdhjhklv
nogayn pacrtesopa ihrzZgb jzkl\hjZ gZkhkZz

[mjh\h]h jZkI\hjZ

11. NHAnKaTOp MEHI0
HacTpoeK

c00ic678h.eps

Bkihevamcl_ k_gkhjgmx

deZ\brm ih” agZqdhit
"hklimiz d hkgh\ghfm

/\ey
f_gx

12. Qucnnei BonsTMeTpa

|
+

c00ic008w.eps

HIh[jZz Z_I| gZijy _gb
kbkl_fu

13. TonninBomep

<

c00ic677h.eps

IlhdZaulZ | mjh\_gv
Ilhieb\Z \ [Zd_

MPUMEYAHUE! Bkihevamcl
lhevdh lhieb\h k gbadbf beb djZcg_
gbadbf kh™_j*Zgb_f k_ju

J_dhf_g~Zpbb ih \u[hjm lhieb\Z
"ey oheh”ghc ih]h~u kf \
jmdh\h”kI\_ ih wdkiemZlZpbb
Mb]Zl_ey

BonbLWNHCTBO (hyHKUMIA Ancnes gBUraTesisi He TPeBYOT NOsICHEHWI. [1ns nonyyeHns
OOMNOSTHUTESTBHOM MHpopMaLMn O RYHKLUSAX CM. UHCTPYKLMW NMPOU3BOAUTE St HA BeG-caiiTe

www.fwmurphy.com.



OpraHbl ynpasneHusi — 36 PykoBoACTBO Mno akcnayaTauum JT10
MpaBblii NyNIbT ynpaBneHus

MpaBblil NyNbLT yrpaB/ieHns

j420m010h.eps

Mijz\e _gb_ dZj Idhc FZghf_|Ij mkbeby ih*"Zqgb

DghidZ em[jbdZlhjZ Ijm]Ju Fzghf _1j \jZs _gby
"hihegbl_evgh

FZghf_lj [mjh\h]h jZkI\hjZ

nemMeHT OnuncaHve MpumeyaHnA
1. ¥YnpaBneHwe KapeTkoli >ey i_j_f_s_gby dzjlldb
\i_j_~gZ fbl_ jmqdm
X
X >ey i_j_f_s_gby dzjlldb
A o gZaz” ihlygbl_ jmqgdm gZ
N
-\ >ey \jZs_gby ribg™_ey
ijhlb\ gZkh\hc klj_edb

c00ic452h.eps

jZa\bgqgb\Zgb _
i _j_\_~bl_jmqgdm \ijZ\h

>ey \jZs_gby ribg”_ey ih
gZkh\hc klj_ed_
k\bggb\zgb_ i_j_\_[*bl_
jmgdm \e_\h




PykoBoACTBO Mno akcnnyaTauum JT10 OpraHbl ynpasneHusi — 37
MpaBblii NyNIbT ynpaBneHus

nemMeHT OnucaHue MNpnmeyaHus
2. KHonka nybpukaTtopa Qlh[u gZg_klb kfZadm "ey
TpyObl kh_~bg_gbc gZ j_av|[m m
(pononHNTeNnbLHO) I[jm[guo dexgq_c gZ fbl_
dghidm
3. MaHomeTp 6ypoBOro lhdZaul\Z_| ~Z\e_gb |
pacTBopa [mjh\h]h jZkI\hjZ

ihAZ\Z_fhlh gZkhkhf
[mjh\h]lh jZkI\hjZ

c00ic157h.eps

4. MaHomeTp ycunms lhdZau\zZz_| ~Z\e_gb _|
nogauu ]b~jz\ebq_kdhc "b~dhklb \
]b~jhfhlhj_ ih~"Zqgb \
ijhp_kk_ ih~"Zgb b
bale_q_gby

GZjm'gZy rdZeZ kem bl
"ey hp_gdb kbeu ihNZgb b
bale_q_gby

THRUST/ PULL BACK
(X 1000 Ibs.)

c00ic450h.eps

5. MaHoMeTp BpalleHusi IlhdZau\zZz | ~Z\e_gb |
]b~jZ\ebq_kdhc “b~dhklb \
\ L ]b~jhfhlihj_ \jZs_gbylijb
P\ \jZs_gbb ribg”_ey ih
gZkh\hc klj_ed_

600 700 g0

50 Ty |

: GZjm ' gZy rdZeZ kem bl
rorcuSnns rey hp_gdb djmlys_]h
fhf_glz

c00ic451h.eps




OpraHbl ynpasneHusi — 38 PykoBoACTBO Mno akcnayaTauum JT10

MynbT ynpaB/eHusi CACTEMOWN aHKePOBKM

MynbT ynpaBAeHUsa CUCTEMOW aHKEPOBKM

j210m008h.eps

JugZ] mijZz\e_gby \jZs_gb_f e_\h]hJuqgqZ] mijZz\e_gby \jZs_gb_f ijZ\h]h
Zgd_jZ Zgd_jZz

JuqZ] mijzZ\e_gby ih*Zq_c e_\h]h Zddq¥4d mijZ\e_gby ih*"Zq_c ijZ\h]h Zgd_jZ

ANEMEHT

OnucaHve MpumeyaHna
1. Pblyar ynpasieHus Qlhfu \g_"jblv Zgd_j BAXHO! Ijb bkihevah\Zgbb
BpaLleHneM NeBoro gZ fbl_\gba hjlZzgh\ mijz\e_gby Zgd_jh\dhc
aHkepa klhcl_ gZ iezZlnhjf_
Qlh[u bale_qv Zgd_j
C}'—? ihlygbl_ \\_jo
C'I'.
F 4
o
-
TV
T
c00ic169h.eps




PykoBoACTBO Mno akcnnyaTauum JT10
MynbT ynpaBneHUss CUCTEMOW aHKEPOBKN

OpraHbl yrnpaBsieHna — 39

ANEMEHT

OnucaHue

MNpnmeyaHus

2. Pblyar ynpasneHus

>ey aZlem[e_gby Zg

dBAXHO! Ijb bkihevah\Zgbb

nogadyeii neBoro gZ fbl_gZ juqZ] hjlZzgh\ mijz\e _gby Zgd_jh\dhc
aHkepa klhcl gz ieZlnhjf_
>ey bale_qgq_gby Zgd| jZ
T']‘ ihlygbl_ juqz] \\_jo
\1’, [E
W
c00ic170h.eps
3. Pblyar ynpasneHus Qlh[u \g_"jblv Zgd_j BAXHO! Ijb bkihevah\Zgbb
BpalleHneM NpaBoro gZ fbl_\gba hjlZzgh\ mijz\e_gby Zgd_jh\dhc
aHkepa klhcl_ gZ iezZlnhjf_
Qlh[u bale_qv Zgd_j
C'TF? ihlygbl_ \\_jo
C'I’
F 4
o
—
2V
T
c00ic169h.eps
4. Pblyar ynpasneHus >ey aZlem[e_gby Zg|dBAXHO! Ijb bkihevah\Zgbb
nogadvein NnpaBoro gZ fbl_ gZ juqZ] hjl]Zgh\ mijZz\e_gby Zgd_jh\dhc
aHkepa klhcl_ gz ieZlnhjf_
>ey bale_q_gby zZgd| jZz
J:-/I\ ihlygbl_juqz] \\_jo

I
TV

c00ic170h.eps




OpraHbl ynpasneHusi — 40 PykoBoACTBO Mno akcnayaTauum JT10
CnpgeHbe n NoA/NI0KOTHUK

CunaeHbe 1 NoA/I0KOTHUK

j61om006h.eps

J ]meylhj gZzdehgzZ kibgdb kb”_gvy JugZ] lhjbeshgEyvghlh i_j_f
kb™_gvy
AnemMeHT OnwucaHve MpumeyaHuns
1. PerynaTtop Hak/oHa Qlh[u hldbgmlv beb ih*gylv
CMNHKU CUAEHbA kibgdm ih~rgbfbl_ julgZ]
-
e
c00ic096h.eps
2. Pblyar Qlh[u k"\bgmlv kb” |gv_
rOpPM30HTa/ILHOTIO \i_ j_~beb gzZzaz”™ ih|ygbl_
nepemeLLeHns cuaeHbs
Qlh[u mklZgh\blv
iheh _gb_ hlimklbl_|
-
c00ic095h.eps




PykoBoACTBO Mno akcnnyaTauum JT10 OpraHbl ynpasneHust — 41
AKKYyMynaTopHaa 6aTapes

AKKYyMYIATOpHasi batapes

j42om011h.eps

JZat_"bgbl_ev Zddmfmeylhjghc [Z1Z]_b

onemMeHT OnucaHue MpnmeyaHus

1. PasbeaunHuTenb Qlh[u hldexqgblv iblZghb _
aKKyMynAaTOPHOWM Zddmfmeylhjghc [ZIZ)_b
6atapeun i _j_™\bgvl_

i_j_dexgZl_ev \
iheh™ _gb_ hldexq_ghy
-— +

; Qlh[u \dexqgblv iblZghb
Zddmfmeylhjghc [ZI1Z]

i _j_™\bgvl_
i_j_dexgZl_ev \
c00ic097h.eps iheh” _gb_ ih~"dexq_gby

|
o




OpraHbl ynpasneHust — 42 PykoBoACTBO Mno akcnayaTauum JT10
YCTpOCTBO 06HapYyXeHUA 371K T PUYECKOro yaapa

YCTPOMCTBO OGHAPYXEHUS 3/IEKTPUYECKOTO yaapa

WEIETIER

[ —
\f © ooooooﬁ

8 7
ESID.eps
>bkie_c @D> Bg~rbdzZlhj hldehg_gby mjh\gy gZijy _gby
Bg~rbdzZlhj we _dljhiblZgby Bg~rbdzZlhj hldehg_gby mjh\gy kbeu lhdZz
Bgrbdzlhj bkijz\ghklb DghidzZ ij_ju\Zgby kb]l]gZebazZpbhb

Bg~rbdZlhj we_dljbg_kdh]h m~ZjZz Dghidz kzfhl_kibjh\Zgby

AnemMeHT OnwucaHve MpumeyaHnsa
1. Oducnnei XK[ IlhdZaulZ | h[gZjm  |gt_©AgZqdb *bZ]ghklbdb2 gZ
agZq_gby IhdzZ b klj

gZijy _gby \ ijhp_glZzo hl
agZq_gbc khhl\_Ikl\mxsbo
ijh[hx

HIh[jZ Zxlky agZqdb
klZImkZ \h \j_fy

hij_~ e _gguo mkeh\bc
hrb[db

< kljhd_ k [md\hc ©9a
hih[jZ Z_lky gZijy _gb
\ kljhd_ k [md\hc ©:#%
kbez lhdz




PykoBoACTBO Mno akcnnyaTauum JT10
YCTpOiCTBO 06HapYyXXeHUA 3/1eEKTPUYECKOro yaapa

OpraHbl ynpaBsieHnsa — 43

ANEMEHT

OnucaHue

MNpnmeyaHus

2. WHpukatop
3NeKTponnTaHmsa

c00ic081h.eps

?keb ]hjbl a_e _gZy
ezZfihgdz wlh hagZq
gZ [ehd mijZ\e_gby
ih"Z _|ky we_dljhiblZ
"hklzZlhqgh_ ey
ghjfZzevghc jZ[hlu

?keb ]hjbl 1Zzd _ bg~?
bkijz\ghklb kbkl_fz
h[gZjm _gby

we _dljbg_kdhlh mAZ|

Jhih\Z d jZ[hl_

Z 1 glh

gb_

bdZlhj

3. Wnpukatop
MCrnpaBHOCTU

v~

c00ic056h.eps

=hjysZy a_e_gZy eZ
hagzZqz_| qglh ijb
kzfhl_klbjh\Zgbb
g_bkijz\ghkl_c g_
h[gZjm ™ _gh

Kbkl _fZ bg~"bdZpbb

we_dljbg_kdh]lh mAZ|

lhih\z d jZ[h!_

ihgdz

4. WHpnkaTtop
3/1EKTPUNYECKOro yaapa

‘ 4
OO00O00O/0O\

c00ic077h.eps

Bg~rbdZlhj k djm~dZzf
aZihegy |ky ijb
m\_ebqg_gbb jbkdZz
we_dljbg_kdh]h m~Z

AZiheg_gguc bg”bdZ
dim dhf \ Ij_m]hevgh
ij_"mij_""Z_1 h[
we_dljbg_kdhf m~Zj |
wlhf 1Zd"_ \dexqgZ_IKk

a\mdh\Zy b ijh[e_kd
kb]JgZebazZpby
lhfgbl_ qglh i_j_oh?

hrgh]h "\mo djm dh\
we _dljbg_kdhfm ijh[
fh™ | ijhbahclb
flgh\_ggh

bMPVUMEYAHME! MkljhcklI\h
h[gZjm~ _gby we _dljbg_kdh]h m~zjz
g_ ij_"mij_"~Z_1 h [ebahklb
jZ2bgbc we_dljhi_j_~Zqgb Kbkl_fZ
ijb\h~blky \ ~_ckl\b_ Ihevdh
IdhK*Z gZijy' _gb_ b beb kbeZ IhdZz
dhfgZjm  _ggu_ gZ [mjh\hf

Z1lj_1Z1_ ij_\hkoh~"yl

| fbjbfZevgu_ ihjh]h\u_ agZq_gby
y

N\Zy

hi

d

h x




OpraHbl ynpaBneHuss — 44

PykoBoACTBO Mno akcnayaTauum JT10
YCTpOCTBO 06HapYyXeHUA 371K T PUYECKOro yaapa

ANEMEHT

OnucaHue

MNpnmeyaHus

5. NHAnKaTop OTK/IOHEHUS
YPOBHSA HarnpsixeHus

1

c00ic078h.eps

DjzkgzZy ezZfihqdz fb
ijb hildehg_gbb mjh\
gZijy _gby

]RKfl ©lhbkd b mkljZg_gb_
3w _bkijz\ghkl_c kbkl_fu azZsblu hl
we _dljbg_kdhlh m~zjz?a gz klj

6. WHOuKaTop OTK/IOHEHWS
YPOBHS CUSbI TOKa

¢

[ d <

¢00ic080h.eps

DjzkgzZy ezfihqdZz fb
ijb hildehg_gbb mjh\
Ilhdz

]Xfl ©lhbkd b mkljZzg_gb _
gy _bkijz\ghkl_c kbkl_fu aZsblu hl
we _dljbg_kdh]h m~zjz2 gz klj

7. KHONka npepbiBaHUA
CUrHasmsaumm

)

c00ic078h.eps

GZ fbl_ ey \udexq_
a\mdh\hc kb]JgZebaz
[mjh\hf Z]j_1ZI_

gby
pbb gz

8. KHonka
camMoTecTMpOBaHuUs

c00ic075h.eps

GZ fbl_ "ey aZimkdZ

jmgghc kzfhijh\_jdb

GZ fbl_ b m~_j b\Zc
dghidm ~ey k[jhkZ k
ihke h[gZjm  _gby
we_dljbg_kdh]h ijh[}h

lih\_jvl_ \k_ kbkl_fu b p_ib

TMRVIMEYAHUE! Kf ©I1h\j_ "~ _gb_
bklbhdgbb we _dljhi_j _~zqba gz klj
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paboT
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[MNAaHNUPOBAHUE . . . . .. 46
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MnaHnpoBaHue

[TnaHnpoBaHue

Kh[_jbl_ k\_~_gby h jZ[hq_c iehsz”~d_ Kf klj

Hkfhljbl_ jZ[hgmx iehsZA"dm Kf klj

ljh\_~bl_ deZkkbnbdZpbx jZ[hq_c iehsz”~db Kf klj
Kiezgbjmcl_ fZjriml [mj_gby Kf KklIj

ljh\_jvl_ gZebqgb_ g_h[oh~bfuo fZl_jbZeh\ b ih"hhEZo\lw] Kfhjkif
Ih]jmabl_ h[hjm~h\Zgb_ Kf klj

[MoarotoBka Ha paboyen naouwagke

lh~ThIh\vl_ jZ[hgmx iehsZAdm Kf klij

<u]jmabl_ [mjh\hc Z]j_1ZI k lIj_ce_jz Kf klj

MklZgh\bl_ [mjh\hc Z]j_]1Z1 b jZfm Kf KIj

Kh[_jbl_ kbkl_fm aZsblu hl we_dljbg_kdh]lh m~Zjz Kf klij
<uihegbl_ Zgd_jh\dm [mjh\h]h Z]j_]ZI1Z Kf klj

HidZeb[jmcl_ kbkl_fm ke " _gby k jZAbhfZydhf |ZHdthhgug Nmdhjli mk_
jZAbhfzydz Kf jmdh\h~kl\h ih wdkiemZIZpbb mkljhckI\Z ke " _gby

bypeHune

AZimklbl_ kbkl_fm Kf klIj

AZe_cl_ [mjh\hc gZkhk Kf klj

<dexgbl_'ULOO/RNE ijb g_h[oh”bfhklb Kf klj

Kh[_jbl_ [mjbevgmx dhehggm Kf klj

Ijh[mjbl_ gZ i_j\mx Ijm[m Kf klIj

AZnbdkbjmcl_ fZjriml [mj_gby Kf klIj

>h[Z\vl_ Ijm[m Kf klj

Ijh[mjbl_ k hklZevgufb Ijm[Zfb gZoh”ysbfbky \_Ijm[ghc dZkk_I
¥ HIidhjj_dlbjmecl_ gZijZz\e_gb_ Kf klIj

Bale_dbl_[mjbevgmx ]Jheh\dm Kf klj
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O6paTHOoe pa3bypunBaHume

Ob6paTHOe pa3bypuBaHue

Kh[_jbl_ dhehggm h[jZlgh]h jZa[mjb\Zgby Kf klj
AZimklbl_ [mjh\hc Z]j_]Z1 b hlj_]mebjmcl_ mijZ\e_gb_ ~\b]ZI_e

MklIZgh\bl_ jZkoh” [mjh\h]lh jZkI\hjZ [Ijh\_jvl [mihkhmijZkl\el q_j_a \k_
gzZkz~db

Bale_dbl_ Ijm[m ba kd\Z bgu Kf klj
M~AZebl_ mkljhcklI\h \uly]b\Zgby Kf KklIj

PekomeHagauuu rno o6patHomMy pasbypuBaHuto

$ 1j_"~_q_fijbkimiblv d [mj_gbx khklZ\vl_ ieZgl#ZphjZia[mjpAZgbx FZj

[mj_gBy "he ' _g [ulv fZdkbfZevgh ijyfuf HagZdhfwflkvmkeidfh braijd[Z
\uly]b\Z_fhlh fZl_jbzZezZ M[_"bl_kv \ gZebgbb khijih\c KK\ ks]hdZgby

¥ <k_ baf_g_gby gZijZ\e_gby “he 'gu [ulv fZdkbfZevgh ieZ\gufb

¥ >ey mki_rgh]h h[jZlgh]h jZa[mjb\Zgby kd\Z bgu [hfevrhd Zayg Z4\hgbmjh\h]h
jZkl\hjz K \hijhkzfb h ijh\_jd_ \h”u \u[hj_ ijbkiathdkd\phpmhbh_Th
ijb]hih\e_gbb h[jZsZcl_kv d h[kem ™ b\Zxs_fm \Zrm hjh¥ gihdizzmbdod Mhév F K
LWFK

+ H[jzZlgh_jza[mjb\Zgb_ kd\Z'bgu Ij_[m_I [hevr_]jZ]ZkothpyZjjfkl\h M[_~bl_kv
\ Ihf qlh ihkimiZ_I ~hkiZlhqgh_ dhebq_kI\h jZkI\hjZ

yxon ¢ paboyen naoLaaku

Bale_dbl_ Zgd_ju Kf Kklj
ljhfhcl_ Z]j_]1Z1 b kd\Z bggu_ bgkljmf_glu Kf klj

JZa[_jbl_ kbkl_fm aZsblu hl we_dljbgq_kdh]h m~RpXIb fimkithAZmgb [mjh\h]h
izkI\hjz Kf kIj

Meh bl_ bgkljmf_glu \ IjZgkihjlgh_ iheh  _gb_ Kf klj
lh]jmabl_ Z]1j_1Z1 gZ lj_ce_j Kf klj

XpaHeHne obopyaoBaHUA

>ey 0jZg_gby ijb gbadhc I_fi_jzZImj_ aZzijz\vl_an]fj_K&l Eglbnjb
Ijb “helh\j_f_gghf ojZg_gbb hldexgbl_ Zddmfmelylihigmsxx[4ZAajt X*bgbl_ey
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[loaroToBKa
CopaepxaHue rnaBbl
COOp MHADOPMALIIN. . . . . o oot e e e e e 50
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¥ Hih\_s_gb_ dhffmgZevguo kem'[
¥ Bamqg_gb_ fZl_jbZeZ ey \uly]lb\Zgby
¥ <uykg_gb_\hijhkh\ k\yaZgguo k "\b"_gb_f ljZzgkihjlz
¥ lezZgbjh\zgb_ ~_ckl\bc gZ kemqZc Z\Zjbb
O6cegoBaHVe paboyeit naowagkn. .. ........ 51

¥ Hij_~_e_gb_ bklhggbdh\ hizkghklb
t <uf[hj bkoh”ghc b dhg_qghc lhqg_d

Knaccudomkauma padoyen nnowagku. . . ... ... 53

+ <ulhj dZl_]hjbb jZ[hg_c iehsz~db
+ 1jbgylb_ f_j ij_~hklhjh ghklb

[MnaHnpoBaHMe MaplupyTa GypeHusa . .. ...... .. 56

I J_dhf_g"m_fu_ ij_"~_eu balb[Z

¥ <oh”ghc mlhe gZdehgZz

I FbgbfZevgZy “ebgZ ih~k\_qgbdZz
I FbgbfZevgZy ]Jem[bgZ

I DZevdmeylhj fZjrjmlZ [mj_gby

[MogrotoBka padboyeu nowaakn. . ............ 63

I JzZaf_ldZ fZjrjmlZ [mj_gby
¥ Ih”lhlh\dZ lhgdb \oh”Z
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C60op Hopmaymu

C6op nHdopmaummn

Mki_o jZ[hlu aZzdezZ”u\Z_lky “h gZgZeZ [mj_gby 4gpjiZgbtof \z{&l y\ey_ Ilky
bamg_gb_ \k_c bf_xs_cky bgnhjfZpbb h ij_~klhys_c jZjhh_"b dbll_

PaccmoTpeHue nniaHa npoBeseHns paboT

Bamgbl_qg_jl_"b b Ajm]b_ ieZgu k h[yaZl_evgufZwpdgclhd2ddb[gZigh]_
jZa[mjb\Zgb_ kd\Z bgu gZ [hevrbc "bZf_Ij b \uly]bbZigokl!jkafzgbg\g Ijh\_jvI_
bgnhjfZpbx h kms_kl\mxsbo beb ieZgbjm_fuo khhjm\ulkgtdgao o kielin 'I[dZbo Z
IZd"_ h "jm]bo iZjZee_evgh \_"msboky jZ[hlZo

OnoBelleHne KOMMYHasTbHbIX CITyX6

Il _j_~jZ[hlhc ihf_Ivl_ij_~iheh bl_evguc fZjrjml [_lhdjdfZledblc jZkiheh  _gb_
ihra_fguo dhffmgZevguo k_1|_c

¥ GZ I_jjblhjbb KR: beb DZgzZz”~u a\hgbl_ih I_e_nhgm KR:KRelb
Dzgz~Z Lzd _ k\y'bl_kv k khhI\_IlklI\mxsbfb f_klghfdbhdfragXkekiyfufb
kem [Zfb

¥ < kljzgZo ]1*_ g_l kem '[u 2QH &DOO k\y ' bl_kvdhkhfikgZbvig kfllyg kkfem " [Zfb
ey hij_~_e_gby jZzkiheh _gby ih~a_fguo dhffmgZevguo k_I_c

N3y4yeHne maTtepumana ass BbITATMBaHUA
AZijhkbl_ h[jZa_p fzZl_jbzez dhlhjuc \u [m~_|_\Alygh\ZIphbogwkd Jh \_k b

" _kldhklv HJ[jZlbl_kv d ba]lhlh\bl_ex aZ bgnhjfZgbhZé¢bmkhimalb{Ez Ijh\_jvI_
Ahkimighklv ihc*oh”ysbo mkljhcklI\ \uly]b\Zgby

BbIsicCHEHME BONPOCOB, CBA3aHHbIX C ABWXEHMEM TpaHcnopTa
?2keb jZ[hlu \_~mlky hdheh ijh_a'_c qZklb beb &zh™pidh§gudZRkd_gb _f

k\y'bl_kv k f_klgufb hj]Zgzfb \eZklb qlh[u hagZdmfjdtikyh Kk kihm_ gby
[_ahizkghklb b j Jmebjmxsbfb ihklZgh\e gbyfb

MnaHnpoBaHMe AeNCTBUI Ha Cy4vai aBapun

<uykgbl_ghf_jZ I _e_nhgh\ f_klghc Z\Zjbcghc kemnhjgjb felmt¥cgbchleh ghc
f_~bpbgkdhc ihfhsb H[_ki_qvl_ ~hkimi d I_e_nhgghc k\yab
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O6cnegoBaHue paboyeit NoLwanku

O6cnenoBaHye paboyen naouwagku

OnpepaeneHne NCTOYHMKOB OMacHOCTY

I _j_~ljzgkihjlbjh\dhc h[hjm~h\Zgby h[ke_"mcl_ jZ[MdpxAbile hsghbfdzgb_ gZ
ke _"mxsb_ Zki_dlu
h[sbc mjh\_gv beb mdehg jZ[hqgq_c iehsz~db
g_jh\ghklb j_ev_nzZ 1Zdb_ dZd ohefu b hldjulu_ dzZgZz\u
ij_liZ™u 1Zdb_ dzZd arZgby ~_e_agh”hjh’gu_ i_j__a”u beb jmqvb
mdZaZl_eb bg _g_jguo k_I_c gZ jZ[hg_c iehsz"djjbb hijjibke _y2zxpb fc_jl
ij_"mij_""Zxsb_ IZ[ebgdb ©lh*a_fgu_ dhffmgbdZpbb?
dhffmgbdZpbb [ _a \ha"mrguo ebgbc
1]Zah\u_ beb \h~ygu_ kq_lgbdb
kh_~bgbl_evgu_ dhjh[db
hi\_I\bl _evgu_ dhjh[db
nhgZjgu_ klhe[u
djurdb exdh\
ijhk_\rbc ]Jjmgl
¥ ™\b _gb_ ljzgkihjlz
¥ ~hkimi
¥ Ibi b khklhygb_ ]ljmglZz
t
t

t
t
t
t

+ H+ I+

I+

+ + H+

I+

\hAhkgZ[* _gb_

ihl_gpbZevgu_ bklhggbdb ihf_o "ey ehdZlhjh\ klZevagh AjffLlgujZ imlb
b I ~2

lhjmgbl_ hiulghfm hi_jZlhjm ihbkdh\h]h h[hjm~Ah\Zgbyd mjhhgdklgZz \ ij_~_eZo

nmlh\ f kdzZ ~hc klhjhgu hl fZjrjmlZ [mj_gbWH}Zpdb f Nehiheh  _gby
jZg__ ihf_q_gguo ebgbc dhffmgbdZpbc b dZ[_e_cechlhfgbvl \kf &lithiha_fguo
dhffmgbdzZpbc b *jm]bo ij_iylkl\bc

<havfbl_h[jZapu ]jmglZ \ g_kdhevdbo IlhgdZo gZ dihfymiu[jizty lgildpfZevgmx
dhf[bgzZpbx [mjbevghc ]Jheh\db b jZa[mjb\ZI_ ey
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O6cnegoBaHue paboyeit NoLwanKu

BbI6Op NCXOAHOW N KOHEYHOWN TOYEK

AZ~Zcl_ bkoh~rgmx lhgdm [mj_gby <u[bjZy __ nh@jBl_gdey mxsb_ kh

YKNOH

Kbkl_fZ ijblhlh\e_gby [mjh\hlh jZkI\hjZ ~he gZ jdafhsZiekyZy@dj Ijh mfzZcl_

dZd mdehg ih\eby | gZ mklZgh\dm [mjh\h]h Zbjeyghz IKib[[Z ®b\uims [mjh\h]h
jZkI\hjZ ba kd\Z bgu

TpaHcnopT

>\b" _gb_ ljzZgkihjlZ b i_r_oh”~h\ “he gh [ulv m*"Zeh ghZkklhyagbiZkd [mjh\h]h
h[hjm~h\Zgby H[_ki_qgqvl_[mn_jgmx ahgm rbjbghd g_ff \didim] hfhljm~h\Zgby

MpocTpaHCcTBO A/15 paboThl

lih\_jvl_ gZebgb_ ~hklZlhqghlh ijhkljZgkI\Z f_"~g1 9gbbNdlycd bfdHmj gby “ey
ihkl_i_gghlh ba]b[Z Ijm[u Kf ©FbgbfZevgZy “elygzkifi~k\_qgbdz?2

M[_“bl_kv \ gZebgbb ~hklZlhqgh]h f_kIZ “ey ijhklZgly\chb jEkl HFunaZsblu hl
we_dljbg_kdh]h m~rZjz

Ypo6cTBO paboTbl
Mglbl_ \hafh gh_ azZl_g_gb_ \_l_j ~uf b ~jm]b_hakb[iehgzkidbjZ|

2keb wlh \hafh gh \uihegycl_[mj_gb_ \gba ih kaddmgmtoch¢ZEI\g|hkl _dZe \
klhjhgm hl [mjh\h]lh Z]j_]Z1Z
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Knaccudukauusa paboueii nnowaakm

Knaccudomkaunsypadouen naoLwaaku

b dhlhju_
kihevamcl _
Ijbf_gycl_
kh”™ _j bl_ L

N

'

p

Bbi6op KaTeropun padéo4yein naouiaakm

DezkkbnbdZpby jZ[hgbo iehsZ~hd ijh\h~blky ih bfh&abflyufgZkbytbpgbd Zf
hiZkghklb

\' jZ"bmk _ nmlh\ f hl ih~a_fghc ebgbb we _dljbg_kl\h
we _dljhi_j ~Zqgb

\ jZzAbmk_  nmlh\ f hl ]Zahijh\h~Z ijbjhAguc ]Za

\'i_kd_ ]jZgbl_ beb [_Ihg_ dhlhju_ fhlml \uMwYyle_gby djbklZeebqg_kdhc
djbklZeebg_kdmx dj_fg_a_fgmx d\Zjp_\mx |id&éXjp_\hc iueb

\ jZ"bmk_ nmlh\ f hl bklhqgbdZ ex[hc 4jijhmd_ nzdlhju
hizkghklb

dZpbb jZ[
klb
b b
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Knaccudomkauma padoyen naowagkm

MpUHATME Mep NPeaoCTOPOXHOCTU

Ilhke_ deZkkbnbdZpbb jZ[hq_c iehszZ”~db g_h[oh”bf&bijbfgylv gZ*e_"Z
ij_~hklhjh ghklb Ke_"mcl_ f_klguf ghjfZlb\Zf ijh\ hcggboy leelfeljZgr_cguo
jZ[hl

Mepbl NPeAoCTOPOXHOCTU AN Pabounx nowagoK ¢ ONacHOCTbIO
3/1eKTPUYECKOro yaapa

Ilhjz" _gb_ we_dljbg_kdbf Ihdhf ijb\_~_1 d ]b[_eb bel
P, aguf IjZ\fZf > j"bl_kv gZ jZkklhygbhb
e []

(N

e

Ihfbfh bkihevah\Zgby kbkl_fu gzZijz\e_gghlh [mj_ddiyphkg¥Zghgdibdk!_fhc
azZsblu hl we_dljbg_kdh]h m~zjz ijbf_gycl_ h”bup b hfZlmdZzazgg

¥ Hklhjh gh hldhizZcl_ ebgbx \jmggmx beb k ihfhsvphjanXle\ZdpgbghBkhhevamcl_
jZz"bhfzyd ~ey hlke_"b\Zgby fZjrjmlZ [mj_gby Ijbigj h{o@~bblyklb
dhffmgbdzZpbc hi_jzZlhj ke_"*ys_]1h mkljhckI\Z “hejbegvigbc/hlehddhfan\h \j fy
[mj_gby b jZza[mjb\Zgby Hi_jZlhj ke_"~ys_]h mkljhbk R adhe& [mjbfevsbdhf
beb kbkl_fz 'USLOnCB:N@ [ulv \dexq_gZ Z dexq 'ULOO/RN “he ZthpZoh”blvky m
ke "~ys 1h mkljhcklI\z

¥ >h]lh\hjbl_kv h[ hldexq_gbb ih*"Zgb we_dljhwg_iThllgy j4[HYy HH\ZIbI_kv
\ we_dljhkgZ['Zxsmx dhfiZgbx k ijhkv[hc ijh\_jblvhabpdt\e_pb* ¥ ih"Zqgb
we _dljhwg _j]lbb

Mepbl NPeAoCTOPOXHOCTU A1 paGounX NnaoWwanoK ¢ ONaCHOCTbLIO YTEUKM
NPUPOAHOro rasa

<hafh ghklv ih ZjzZ beb \ajul\Z 1Zju fhlml

6 \hkiezf_gblvky b ijbgbgblv h h]b G_ dmjbl_ g_ ~himkdZcl_
_X_. ijbf_g_gby hidjulh]lh h]ljgy b h[jZah\Zgby bkdj

Ihfbfh bkihevah\Zgby kbkl _fu gZijzZz\e_ggh]h [mj_gbhhmZ2atiZgbybk
gZ\_lj_gghc klhjhgu hl ]Zahijh\h*Z ijbf_gycl_ habggbhebgh[Z mdA"Z

¥ Hklhjh gh hidhizZcl_ ebgbb ]JZahijh\h*Z \jmqgmxféejh&gihlfhdkjm~ h\Zgby
Bkihevamcl_ jZ~bhfZyd ~ey hlke_ _“b\zZgby fZjrimlzZ [mhfabgbdmjrkgb”blv aZz
aZahjhf f_""m [mjbevghc Jheh\dhc b jZa[mjb\zZI|_dbfdaplghbj k g _g

¥ >h]lh\hjbl_kv h[ hldexq_gbb ih*"Zgb ]ZazZ gzZ \j_Khy iH{}ZMblglky M\Z]
]ZahkgzZ[ Zxsmx dhfiZzgbx k ijhkv[hc ijh\_jblv ebghbei gb~f\hla@hdgb ]Zaz
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Knaccudmkauma padoyen naowankm

Mepbl NpegoCTOPOXHOCTM Ha pabounx naowiagkax ¢ OnacHOCTbIO BblaesleHNs
KpcCTasiiM4eckon ksapLgBoi Nbiin

<A uoZgb_ gZklbp djbklZeebq_kdh]h d\Zjpz fh™_|I
klZlv ijbgbghc ih\j_ "~ gby e _]Jdbo 1Ijb j_aZgbb [mj _gbb beb
jZ[hl_ k 1Zdbfb fZl _jbZeZfb dZd [_lhg i_khd beb
d\Zjpkh”~ _jZsb_ihjh~ru fh gh ih”\_jlgmlvky \ha”_ ckl\bx
d\Zjp_\hc iueb |Ijbf_gycl_kihkh[u iue_ih”Z\e_gby beb kj_"k
aZsblu hj]J]Zgh\ "uoZgby ijb hiZzkghklb \*uoZgby d\Zjp_\hc iu

Bo nsdexaHue nosnyvyeHns TpaBm cobntogaiite caenyrolme npaBuia.

¥ Bkihevamcl_ \h”"ygu_ imev\_jbaZlhju beb ~jm]bhlkijuekl\Z aZsblu

¥ Ih”jh[gmx bgnhjfZpbx h khhI\_lkl\mxsbo kj_~klI\Zd aZeBgby)jfZgh
Ahimklbfuo mjh\gyo \ha”_ ckl\by kf \ bgkljmdpbyphm fhlbhkdjZewdh c
[_ahizkghklb b a2hjh\vy fbgbkl_jkI\Z Ijm~Z KR:

DjbklZeebq_kdZzZy d\Zjp_\Zy iuev 2 wlh \_s_kl\h _&th[‘(‘_ggg)ry]h\kjlrj_qus__
ihg\_ i_kd_ [_lhg_ 1jZgbl_ b d\Zjp_ <”uoZgbijbd)ZagZg\hr ijiejo gbb beb |4
k 1Zdbfb fZl_jbzZzezfb fh _Il \ua\Zlv aZ[he_\Zgby e_]dbo b jzd

Mepbl NPeAOCTOPOXHOCTU A1 MPOUMX Paboumnx NAoLaaokK

< kemqZ_ \hagbdgh\_gby “jm]bo hizkghkl_c k\yadydfuwghdEpdyfdoufizf fhlml
ihlj_[h\Zlvky “jm]b_ f_Ih”~u H[km”bl_ kh ki_pbZdbkkz¥BgqufbdhZdlhjZfb
jbkdz dzdb_ f_ju ij_~hklhjh ghklb ke_"m_Il ijbghhfsb ifiih\dhbdle ~Zggu_
jZ[hlu
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[MnaHMpoBaHWe MapLupyTa bypeHus

Kiezgbjmcl_ fZjriml [mj_gby hl gZqZeZ ~h dhgpdo YB[pEgZeyZ ipijgbjh\Zgby
fZjrjimlZ [mj_gby fh gh \hkihevah\Zlvky ka§I_(®H—tFG/\XUEmmMﬁngmentSystem

Plus WIlh ki_pbZebabjh\Zggh_ ijh]jzffgh_ h[_ki_q_ghbojhHWIlvikwdkileenZL o
mkeh\byo gZ ihjlzlb\ghf dhfivxl_j_ék b@Is RiZzeV _ iha”gbfb hi_jZpbhggufb
kbkl_fzfb >ey ihemqg_gby ~“hihegbl_evghc bgnhjfZep hjkle[pZsXLxsk¥m \Zrm
hjlZgbaZpbx "be_jm dhfiZgbbS'LWFK LWFK

?keb \u g_ bkihevam_I_ kbkl_fm 7UDF ODQDJHPHQWIfBEYVjWHPM3OW gZa
a_fe_ jzZkiuey_ fhc djZzkdhc beb nezZz dZfb beb aZzmbdkbjmcdhlhjafgam” |
ihevah\zZlvky hi_jZlhj

Mpu nnaHnpoBaHUM CNOXHbIX ckBaxXMH h[jZlbl_kv d bg g jm D wlhfm \j f gb jZ[hgZy iehs
"he 'gZ [ulv h[ke_"h\ZgZ b fZjriml [mj_gby "he g Jul¢thklkKkgblzg g jm \kx

lj _ [m_fmx bgnhjfZpbx \dexqZy fbgbfZevguc \oh”gh¢ m]lbea gZpeZgignjbevghc
I[jm[u ij_"~ _eu balb[Z b jZkly  _gby fZl jbZezZ "eeBguykb\dmtby IjMm[ Z 1Zd" _

f klhiheh™ _gb_\k_o ih*a_fguo dhffmgbdZpbc

[Ns MeHee CNOXHbIX CKBaXXMH ieZgbjmcl_ fZjriml bkoh”y ba ke _"mxsbo g_luj_o “"Zgguo

¥ j_dhf_g"m_fuc ij_"~_evguc balb]
¥ \oh”ghc mlhe gZdehgZ

I fbgbfZevgZy "ebgZ ih*"k\_qgbdZz
I fbgbfZevgZy Jem[bgZ

BAXXHO! >hihegbl_evgmx bgnhjfZpbx hlghkysmxky d wlbf "Zgegufiukd_gb™ _
bkihevam_Il_ ijh]jzffm 7UDF ODQDJHPHQW 6\VWIHP fZOr{ ™| Zk { m® Dybe/ ¢ dgrve
klj b ijb ieZzgbjh\Zgbb k\h_c kd\Z bgu \hkiheggmfdl jkanmrehZzdZfb
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PekoMeHayeMble Npeaesnbl n3rnba

;mjbevgu_ Ijm[u dhfiZgbb 'LSVj/Z:R«quW\Z@KJ gZ g_[hevrhc ba]lb[ \ijhp_kk_ jZ[hlu E_
balb[ ihalhey_I| mijzZ\eylv Ijm[Zfb b dhjj_dlbjh\Zdv bBadg&fjk\ejogj_dhf_g”m_fuo
ij_~_eh\ijb\_~_1d ih\j_"~_gbyf dhlhju_ fhlml hdgaZbskkzZgbazih\j_"~_gby
gZdZieb\zZxlky b fhlml \ "Zevg_cr_f ijb\_klIb d \g_[aybgevog hitelj fid[ u

BAXHO! Mgblu\zZcl_ j_dhf_g” m_fu_ ij

_"_eu ba]b[Z ijb ex]llnfebdhbijb DI \
kd\Z bgm

HaknoH Tpy6bl

imjbevgu_ Ijm[u 'LWFK :LWFK bkiulu\zZx
khhI\_lIklI\mxsbc fZzdkbfZevghfm hlghkbl |
ml]em gZdehgZ

FzZzdkbfzZzevguc gZdehg : g_ "hev‘_g 1) _ \ b5 eps
ih \k_c "ebg_ dz ~hc Ijm[u PRZHU 3LSH Iz(
g_ "he _g ij_\urZlv "ey dh\Zghc Ijm[u 3RZHU 3LSH

MPUMEYAHUE! ;he _ j _adbc q_f j dhf g m_Iky ba]lb[ [mjbevghyg [jm[gbyah\ I
dhlhju_ kh \j_f_g f ijb\_“ml d __ ihehfd_ Baf_gZgbhemdeZ glZdeh
paBHOMepHO pacnpegeneHbl ih *ebg_|jm[u Hlghkbl _evgh_ baf_ g _gb_m]ezZ gZdehgzZ |

fZdkbfZevghfm gZ mqgzZkld_Ijm[u "ebghc + nnalZkl kbevfifuckbalb[ dhlhjuc
ih\j_~bl Ijm[m

Dhgljhebjmcl_ baf_g_gb_ gZdehgZ dZ ~hc Ijm[u idh_myZeimgghlfmhibkZlhjZ

Paanyc narmnba

‘mjbevgu_ |jRPdwer PipeSHD bf_xlI
wdki_jbf_glZevgh mklZgh\e_gguc fbgbfZevguc
jZ"bmk balb[Z jZ\guc nmlz f Wlhl agzZqbl

]liZ"mkguc balb[ fZjrimlZ [mj_gby

f bf__ljzrbmk $ jZ\guc nmlzf f
f Ilj_[m_I ijb[ebabl_evgh nmlZ f
[mjbevghc Ijm[u %
i

Dh\Zgu_ [mjbevgu PojeriRipeS bf_ x| w
wdki_jbf_glZevgh mklZgh\le_gguc fbgbf,Zevg:N /
jZ"bmk balb[Z jZ\guc nmlh\ f WIlh agZqbl B

glh liz"mkguc balb[ fZjrimlZ [mj_gby io7omorsheps

A

f bf__ljzbmk $ jZ\guc nmlzf f
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¥ Ij_[m_l ijb[ebabl_evgh nmi f [mjbevghc Ijm[u %

ah\_I
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MopgrorToBka — 59

Mpeaensl n3rnba nocnenoBaTesibHO COeANHEHHbIX TPY6

C
B
-1
A ———»
PlanBorePath.eps
Power Pipe® HD
Tpyba [NepemelleHne OTK/IOHEHME Tpyba [NepemelleHne OTK/IOHEHME
© Bnepes (B) (A) ©) Bnepes, (B) (A)

1 nmlih\ Axcfh nmlih\ rxefd 12 nmlzZ “xcf nmlh\  ~xcfh\
f f f f

2 nmlh\ AxcfZ nmlh\ Axcfilzi3 nmlh\ ~xcfh nmlZ ~xcfh\
f f f f

3 nmlh\ Axcfhl nml rxcfz || 14 nmlh\ ~rxcf nmlh\ Axcfh\
f f f f

4 nmlZz Axcfh\ nmlZ Axcfh\ || 15 nmlZ Axcfh\ nmlZz Axcfz
f f f f

5 nmlh\ ~xcf nmlh\ ~xcfh\|| 16 nmlh\ ~xcfh nmlh\ ~xcf
f f f f

6 nmlZ Axcfh nmlh\ Axcfhl\| 17 nmlh\ Axcfh nmlh\ Axcfh\
f f f f

7 nmlZz Axcfz nmlh\ Axcfhll 18 nmlh\ Axcfl nmil Axcfh\
f f f f

8 nmlh\ ~xcfzZ nmlh\ ~xcfh|\ 19 nmlh\ ~xcfh nmlh\ ~xcfZ
f f f f

9 nmlh\ rxcfz nmlh\ ~AxcfZ|| 20 nmil Axcfh\ nmlZ rxcfz
f f f f

10 nmlZz AxcfZ nmlZ Axcfhl\|l 21 nmil Axcfh\ nmlh\ Axcfz
f f f f

11 nmlh\ ~xcf nmlh\ ~xcfZz| 22 nmlZ Axcfh\ nmlZ ~xcfh\

f f f
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KoBaHas Tpy6a Power Pipe®

Tpyba MepemelleHne OTk/IoHeHMe (A) || Tpyba MepemelleHne OTK/I0HEHME (A)

©) Bnepea (B) ©) Bnepep (B)

1 nmlh\ Axcfh\ nmlh\ Axcfzl| 14 nmlZz Axcfh\ nmlZz Axcfh\
f f f f

2 nmlh\ ~xcfh nmlh\ ~xcfz|l 15 nmlh\ ~xcfh nmlh\ ~xcfZ
f f f f

3 nmlh\ Axcfh nmil Axcfh\ 16 nmlh\ Axcfh nmlZ AxcfZz
f f f f

4 nmlZz Axcfh\ nmlZz Axcfh\| 17 nmlZz Axcfh nmlh\ Axcfz
f f f f

5 nmlh\ ~xcfh nmlZ ~xcfh\|l 18 nmlh\ ~xcfh nmlZ ~xcfh\
f f f f

6 nmlh\ rxcfz nmlh\ Axcfhly 19 nmlh\ Axcfh nmlh\ Axcf
f f f f

7 nmlh\ Axcfh nmlh\ Axcflz20 nmil Axcf nmlh\ Axcfh\
f f f f

8 nmlh\ ~xcfh nmlh\ ~xcfh\21 nmlzZ Axcfh nmil Axcfhl\
f f f f

9 nmlZ rxcfz nmlh\ Axcfl22 nmlZ rxcfZz nmlh\ rxcfz
f f f f

10 nmlh\ rxcfz nmlh\ Axcf4| 23 nmlh\ "xcfz nmlZz Axcfz
f f f f

11 nmlh\ Axcfh nmil Axcfhl\| 24 nmlh\ ~xcfh nmlh\ Axcfz
f f f f

12 nmlh\ Axcfh nmlh\ Axcfh\25 nmlh\ Axcfh nmlh\ rxcfz
f f f f

13 nmlh\ Axcfh nmlh\ Axcfh\26 nmlh\ Axcfh nmlh\ Axcfh\
f f f f

BxogHoW yros HakfoHa

<oh”~ghc mlhe gZdehgZ 2 wlh m]lhe gZdehgZ jZfiln [lpZRgh]ldbX]1k_¢ZlZehghf

ih\_joghklb ]jmglz

<oh”ghc mlhe gZdehgZzZ fh ghfhlifArZfeblv "\mfy
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Mogroroeska — 61

1. TMpwv nomolm pagnomasika Hak/loHa
¥ Ilheh'bl_ jZ*"bhfZyd gZdehgZ gZ a|
kgbfbl_ ihdZazZgby
¥ Jlheh ' bl_ jZ*"bhfZyd gZdehgZ gZ jZ
[mjh\h]h Z]j_1Z1Z b kgbfbl_ihdzaZ
¥ <uqlbl_m]he gZdehg ih\_joghklb

gzdehgZ jZfu [mjh\hTh z]j_]ZIZ

2. TNocpeacTBoM nsMepeHuii

C
t+ Baf_jvl_ jZkklhygb_ hl ih\_joghklt
]imglZ ~h i_j_~g_]h dhgpz jzfu [mjh\hlh
Zli_1zlz + (H2- H1)
t+ Baf_jvl_ jZkklhygb_ hl ih\_joghklt ¢ X100
limglz ~h az~g_]h dhgpzZ jzZfu +
t <uqlbl_ + ba + AZibrbl_ihemdq ggh_
gbkeh
t+ Baf_jvl_ jZkklhygb_ f_"~m i_j_~g_c b
azZz”~g_c lhgdzfb K
¥t JzZa”_ebl_ + + gZ & b mfgh'vli_j_amevlidV §Zr \ohWghcbhgZidehg

BAXHO! FZeuc \oh”"ghc gZdehg $
kdhj__ b k f_gvrbf ba]lb[hf \uclb gZ
lJhjbahglZevguc mqgzZklhd [mj_gby M\ _e
\oh~ghlh gZzdehgz $
"ebgg__ b Jem[ _

MunHnManbHasa asinHa noacBevyHMKa

lhAk\_ggbd 2 wih jZkklhygb_ hl IThqdb \o
f kiz ]~_ 1jm[Z klZgh\blky ]JhjbahglZevg

NMPUMEYAHWE! Ijb kebrdhf dhjhldhf

iha\h

A eZ | fZjrjml [mj_gby

fnH2
gb

] i

S /e

H1

!

R %
é“i ﬁ\

\

j070m007c.eps

h%

B1

hce %

ih*k\_ggbd_ % \u \uc” | _azZ ij_"™ _eu

balblZ

-

b ih\j_~bl_ Ijm[m

MuHUManbHas rnyouHa

Ilhkdhevdm Ijm[Z "he gZ ba]b[ZIlvky ihkl
\oh”*ghc gZdehg b ij_~_eu ba]lb[Z hij_"_
lJem[bgm gZ dhlhjhc Ijm[Z klZgh\blky

lhjbahglZevghc WIZ ]Jem[bgZ gZau\Z_IKk

T

ey_xl

j07omd080.éps

y

D1
D2

MUHUMasIbHO rTy6UHOIA

¥f Qlh[u mf_gvrblv fbgbfZevgmx Jem
' mf_gvrbl_\oh~ghc gZdehg WI

mf_gvrbl 1Zd”_ ~ebgm ih"k\_qgbdZz

Qlh[fu m\_ebqgblv fbgbfZevgmx Jem
' m\_ebqgvl_ \oh~ghc gZdehg WI
m\_ebqgbl IZd>_ ~ebgm ih~k\_qgbdZ

t

j070m009c.eps

[bgm
h

[bgm
h
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KanbKynsatop maplipyTa 6ypeHus

FZjriml [mj_gby hij_"~_ey_Iky \oh~*guf gZdehghf ~dBEgithdbgbBbkXeggbc Jem[bghc
Z1Zd _ ij_"_eZfb ba]lb[Z Qlh[u gZclb "ebgm ilbbhkghglg@debtg S\ dhlhju_ *Z"ml
\Zf gm gmx fbgbfZevgmx Jem[bgm ' ihevamcl_kvIigpdbp_gghc gb"

/
. l

i070m010c. \\
j070m010c.eps \/ °

Power Pipe® HD

A

5 i

I,
|

MuHMaibHas BxogHoli MoaceeyvHuk (B) FnybuHa Havana
rny6uHa (D) HakNoH (A) nosoporTa (S)
nmlz ~xcfh\ f + nmlz ~xcfh\ f fir | A xfe
nmlz ~xcfz f + nmlz Axcfh\ f firb | A xfe
nmlz ~xcfh\ f * nmlh\ ~xcfh\ f chml! ~xf
nmlz ~xcfz f * nmlh\ Axcfhy f x afth | N
nmlz ~xcfh\ f + nmlh\ ~xcfh\ f xaofthhiz ~ f

Power pipe, KoBaHas

MuHnManbHas rnyounHa BxogHo MopaceeyvHuk (B) Fny6uHa Havana
(D) HaknoH (A) nosoporTa (S)

nmlz ~xcfh\ f + nmlz Axcfh f chml  ~xf

nmlz ~xcfh\ f * nmlh\ ~xcfh f chml Axf

nmlz ~xcfh\ f * nmlh\ ~xcfh f chml ~xf

nmlz ~xcfh\ f + nmlh\ ~xcfz f arfriny Axf

nmlz Axcfh\ f + nml ~xcf f nmhY  ~xdf
BAXHO! >Zggu_ ijb\_~_ggu_ \ IZ[ebp_ iheumwgvansHOm®pagmyca nsrnba
82 dpyta/25 m (Power Pipe HD) nnn 96 dytos/29,3 m (koBaHasa Tpyba Power Pipe) k mqg_Ihf Ih]h
glh \ 1jmgl_ i_j_~ gZqgZehf ih\hjhlZ gZoh”ylky dhjkimk"jzg¥hlhedy (Z &RQQHFW
kh_"bgbl_ev ijhf_"mlhqguc i_j_\h~gbd b i_j\imdymjbeVlgrkh kjlZz\ey |

nmlh\ > f@
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MoproToBka paboyer naowaaku

[MoarotoBka padpueint naoLaaku

b dhlhju_
kihevamcl _
Ijbf_gycl_
kh”™ _j bl_ L

PasmeTka MapLupyTa 6ypeHus

JZaf_Ilvl_iezZgbjm_fuc fZjrijml [mj_gby b \k_ gZohé¢yshiehysfHZdjZfhffmgbdZpbb
k ihfhsvx nezZz dh\ beb djZkdb

NogrotoBKa TOUKM BXxoda

>ey mki_oZ [mjh\uo jZ[hl i_j\Zy [mjbevdZy
ijb \oh~_ \ ]jmgl “he gZ [ulv ijyfhec

>ey h[_ki_q_gby ijyfhebg_cghklb i_j\hc
\udhizZcl_ g_[hevrh_ gZqZevgh_ m]emJel_
glhfu i_j\Zy Ijm[u aZ[mjb\ZezZkv \ \_jlbd
ih\_joghklv

j07om011c.eps
Qlh[u ij_~hI\jZIblv ba]lb[ beb A~ _nhjfZpbx
lim[u mklZgh\bl_ [mjh\hc Z]j_1Z! ~ey ijyfh]h
\oh”Z Ijm[u



MoaroToska — 64 PykoBoACTBO Mno akcnayaTauum JT10
MpoBepKa HaNMuna HeoBxXoANMbIX MaTepuasioB U NOAroOTOBKa 060pyA0BaHNS

[MpoBepkKa HaIM4YnA HeOOXoOAUMbIX MaTepPUasioB U
noArotoBka o6opyanoBaHus

MpoBepbTe HaIMYME HEOBXOAUMbIX MaTepmnanioB

t ijb_fgbd i_j_~Zlgbd beb mkljhckl\h ke_"_gby k wfbizkgufb [ZIZj_
¥ ~hihegbl_evgu_ [ZIZj_b "ey m~"Ze_gghc kbklI_fei_'UkYO/RNE _keb b
¥ jZ"bhfZydb k gh\ufb b azZizkgufb [ZIZj_yfb

¥ mkljhckI\Z "\mklhjhgg_c jZz*"bhk\yab k gh\ufb bydfBiZkgufb [ZIZ]_
¥ Z\IhfZlbg_kdbc ]Z_qguc dexq

¥ ijhf_"mlhgguc i_j_\h~gbd

¥f h[hjm~h\Zgb_ b ijbgzZz~e_"ghklb "ey Zgd_jh\db

f ~hehlZ aZsblgu_ wdjZgu ijhfulhggu_gZkZ~db

f i_j_oh~rgbdb Ijm[u dhjimkZzZ jZz*"bhfZydh\

t nezZ db beb djzkdz ey jzaf_Idb jZ[hgq_c iehsz~db

f \h~ygu_ b “hihegbl_evgu_ rezZg]b

¥ Ihieb\h bkihevamcl_ Ihevdh Ihieb\h k gbadbf kbbd_djZgh_fglajdibf
f ijbkz~rdb d [mjh\hfm jZklI\hjm

¥ azZizkgu_ iez\db_ \klz\db

I dexqgb

¥ jZkrbjbl_eb \_jlex]b \uly]lb\Zxsb_ mkljhcklI\Zz

¥ kfulghc rezZg] b imev\_jbaZlhj

f e_glz ~ey h[fhldb Ijm][

¥ ZwjhahevgZy kfzZadZz

T ]_jf_Ibd ~ey kludz a\_gv_\

¥ we_dljhbahebjmxsZy h[m\v b jmdZ\bpu

¥ kj_"kI\Z bg”b\b"mZevghc aZsblu gZijbf_j dzklz b aZsblgu_ hqgd
f [ehdghl b dZjzg~"zr
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MogrotoBka obopyaoBaHNA
YPOBHU XNOKOCTEW

+ lhieb\h bkihevamcl_ Ihevdh lhieb\h k gbadbf kbb_¢jZgh_fgk.ajdbf
+ ]brjzZ\ebq_kdZy “b~rdhklv

¥ azZjy®dz Zddmfmeylhjguo [ZIZ]_c

+ fhlhjgh_ fZkeh

MpoBepka COCTOAHUA N DYHKLNOHMPOBaHMS

¥ nbevlju \ha“mrgu_ fZkeygu_ ]b"jZ\ebqg_kdb_
¥ [mjh\hc gZkhk
1 f m n |
¥ rbg b IJmk_ghbp
¥ gZkhku b ]b”jhfhlhju
t f_rZedb [mjh\h]lh jzZzklI\hjZz
t
t

reZzglb b dezZizZgu
\h*ygu_ [Zdb
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C6opka BcrnomMmoraTe/ibHbIX NPpUHaA/1eXXHOCTEN

OrHetywmnTenb

Hij_~_ebl_ f_klhiheh _gb_ kf jbkmghd 7ey h]lghllmrbh]gylnMklZgv jy~hf k
[ehdhf iblZzgby gh \~Zeb hl \hafh guo bklhggbdh¥KehkimZF \g_¢§vd bkihevah\Zlv
h]jg _Imrbl_eb ij_~gZagZq_ggu_ “ey Imr_gby ih ' XhiaY\hikKigdZggumlkijh~mdIlh\ b
we_dljhijh\h~Adb Hgb “he gu khhlI\_lkI\h\ZIv f_klgwfudddgigifZZb\guf
lj_[h\Zgbyf

j61om011h.eps
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BmkeHmne
CopepxaHue rnaBbl
3anyCK arperarTa . . ..o v vt it e e e 68
[MoBOpOT arperara . ........c.ouviuunnnnnn.. 68
OTK/MIIOUEHME alPeraTa . . .o v v v v e ee v ee e e 69

A
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3anyck arperaTa

3anyck arperara

<klz\vl_ dexq
Ih\_jgbl_dexq ih qZkh\hc klj_ed_
>Zcl_ ™\b]zZl_ex ihjz[hlZIlv fbgml ijb fZehf hidjghtbak&kgdb

[loBOpOT arperarta

>ey mijZ\e_gby “\b _gb_f [mjh\h]lh Z]j_]Z1Z ke_"~mel_"bekl]jirhd p blyfi Z
mijZ\e_gby

Onsa ynpaBneHus arperatom npu aswxeHnn snepes i _j_f _klbl_ h”bg juqZ] g_kdhevdh ~Zevr_ "e
ih\hjhlz \ g_h[oh”~bfhf gZijZ\e_gbb ;mjh\hc Z]j_i2\_jlgkl_gZeghh beb gZijz\h

Onsa ynpaBneHna arperatom npu aswmxeHnn Haszag i_j_f_klibl_ h”bg juqzZ] g_kdhevdh ~"Zevr_ "e
ih\hjhlz \ g_h[oh~bfhf gZijZ\e_gbb ;mjh\hc Z]j_i\_jlokl_¢gZeghh beb gZijz\h

[1s KpyToro noBopoTa Ha HM3Kol ckopoctn i_j_“\bgvl_ h~bg juqZ] \ iheh _gb_ azZz~g_]lh oh"Z
ih\hjhlZz \ g_h[oh~bfhf gZijZ\e_gbb =mk_gbpu [mjtmb\\jizseH vky o\

gZijZ\e_gbyo b jZza\_jgml [mjhimx mklZgh\dm ih fZehc hdjm ghklb

CoBeTbl MO YMEHbLUEHUIKO N3HOCa IN'yceHny,

J _abgh\u_ Imk_gbpu hilbfZevgh ih*oh”yl ey jZ[jmbgbhifekhs§Zgdbtizkviguf

khr_j zgb_f dzfgy b fmkhjz Hklju_ ij_~f_lu gzZijBevigljZ\bmké&b b ~“jh[e_guc
[_lhg ih\j_~yl j_abgh\u_ ]mk_gbpu b dhfihg_gluzy kkbhl@QjgZf[ jbhg_ beb
ZknZevl_ ijb\_~_1 d khdjZs_gbx kjhdZ kem ' [u ImjikZgbgby<tZipgfy ma[_]Zcl_

\ha~_ckl\by gZ Imk_gbpu ~h "~y b ijyfh]h kheg_qgh]h k\_1Z

?°_~g_\gh ijhfulZcl_ Jmk_gbpu "ey m~"Ze_gby ihkltbjtzd gbabhdgh]dlhjimglzZ k
am[qZluo dhe_k b gZly ' guo jhebdh\ <_7bl_ fZrogmfi_¢kkiggbda] ihZcl_ j_adbo
jZa\hjhlh\ J_Imeyjgh ijh\_jycl_ dhfihg_glu rZkkbkhanjhedldhb dtzdy gh_
mkljhckl\h gZ baghk b ih\j_"~_gby IhA*_j'b\ZcllygZgb_"¥sk_ghp Kf
©ljh\_jdZ gZly  _gby b khklhygby Imk_gbp? gZ klij

>ey ij_"hl\jZs_gby ij_"~_\j_f_gghlh baghkZ ba[_]Zukelk\édbc*mxsbo

¥ <jZs_gb_ ]mk_gbp ih” [hevrhc gZ]jmadhc

¥ JZa\hjhl gZ hkljuo ij_~f_lZo gZijbf_j dZfgyo igyo b fmkhj_

¥ J_adb_ ih\hjhlu gZ ZknZevl_ beb [_lhg_

¥ >\b'_gb_ ih [hj*xjZf mkImizf b hkljuf ij_~f_1Zf

¥ >\b _gb_ kh kl_gdzZfb ijb Zlufb d I\_jruf kl_gZih@bjfrRjzZfddZzf

¥ >\b'_gb_ ih kdehgZzf

¥ JZ[hlZ k dhjjh~bjmxsbfb \_s_klI\Zfb gZijbf_j khey b&bf menh[ggdbijhfhcl_
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OTKNYeHVe arperarTa

OTKNYeHne arperata

HklZgh\bl_ “\b" _gb_ Imk_ghbp
Himklbl_ jZfm [mjh\h]h Z]j_]1Z1Z b klZ[bebaZlhj gZ a_fex

N
Hoez”bl_ ~\b]Zl_ev ~Z\ _fm ihjZ[hlZlv fbgmijulbb fzrekk_lehdghc aZkelﬁl
Ih\_jgbl_ dexqg \ iheh _gb_ KLHI

<ugvl_ dexq
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TpaHCcnopTUpOBKa
CopaepxaHue rnaBbl
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MNoabem

[loabem

>79gg9Zy fZrbgZ g_ ij_"~gZagZqg_gZ "“ey ih*t_fzZ ?kelbfizild'gmlg_hHjbjmtabl_ __ \
dhgl_cg_j gZ ih*oh?*ysmx ~ey ih*t_fZ ieZlnhjfm >rehjfihplbrbghgb¥k bdgZrbgu kf
L_ogbg_kdb_ oZjzdI_jbklbdb

[lepeBO3Ka

Morpyska

bghc

5 sb_ ijhp_"

AZimklbl_ M\b]Zl_ev [mjh\h]h Z]j_1ZIZ

MklZgh\bl_ [mjh\hc Z]j_]ZI ihazZ”b Ij_ce_jzZ b gbhjh\ghycld iith]ljmahgghfm |jZim
I_j_c”bl_gZ gbadb_ h[hjhlu *\b]Zl_ey b f_"e_gm\thdh24\FEZ]_gimlj_ce_]j
HimklIbl_ klZ[bebazZlhj b [mjh\imx jZzfm gZ ~gbs_ ijbp_iZz

Dh]~rz Z]j_1Zl1 \klzg_I gZ lj_ce_j_ \ [_ahiZkghexihtelh "gh]Z| \ed

libkh_~bgbl_ Ijhkh\u_ dj_ie_gby d [mjh\hfm Z]mdZlaZ §guklgsn ki

TpocoBoe KpensieHue

Toukn KpensneHunsa

Lhgdb dj_ie_gby hij_"~_eyxlky ki_pbZevgufb gZde_cdZ
Z1j_121Z2 d lj_ce_jm \ "jm]bo lhgdZo g_[_ahiZkhghdb fh
ih\j_"~_gbx h[hjm~h\Zgby

ic1320a.eps
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MepeBo3Ka
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Kf~ jl§Eqigihjlbjh\dhc

ib di_j ~gbfb az~rgbf lhqdzf dj_iehdbyl

libdj_ibl_ p

glh p_ib gZz~_"gh azdj_ie_gu

_kv

fZrbgu m[_"bl

by
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lNepeBoO3Ka

BbIrpyska

hc ]b[_eb

5 p_"mju b

HimklIbl_ ih]jmahqgqguc IjZi

Kgbfbl_ dj_i_"gu_ ljhku

AZimklbl_ ~\b]zl_ev [mjh\h]lh Z]j_]ZlZ
Ihrgbfbl_ klZ[bebaZlhju

lhrgbfbl_ [mjbevgmx jZfm

| j_crbl_gZ gbadb_ h[hjhlu "\b]Zl_ey b f_"e_p\hdh2B\ZZ| k[m_ce_jZ beb
ih]jmahqghlh 1jzZiz
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ByKcupoBka

bykcupoBka

< ghjfZevguo mkeh\byo [mdkbjh\ZIv [mjh\hc Z]j Ik¥ & kierd§Z gitmehfdb [mjh\h]h
Z1j_1Z1Z b g_h[oh~bfhklb _]h [mdkbjh\db \uihegbKkl\lkg ~mxsbh_ ~ ¢

Hlidexqgbl_ Jb”jhijb\h™ Imk_gbp

BAXHO! |jb hldexqg_gghc ]b”jZ\ebd_ Z]j_1ZI ebr_g lhjfhah\
ljbdj_ibl_ p_ib d mdZazgguf [mdkbjh\hgguf Ihq@l ZfklgZhjpielydgqZz
;mdkbjh\dZz

¥ Ijhba\h”bl_ [mdkbjh\dm ebrv gZ g_[hevrb_ jZkKllvkgdby phkh kdHpreb \
qzZk df q

¥ Bkihevamcl_ fZdkbfZevgh_ [mdkbjh\hggh_ mkbeb\ kKhX]g\EAlZs _
<dexgbl_ 1b”jhijb\h” ITmk_gbp

UT06bI OTK/IHOUYNTb FMMAPONPUBOL, N'YCEHNL,
BbINO/IHUTE Crieaytolne aeicTBus.

Hlimklbl_ klhihjgmx ]Zcdm %

<jZszZcl_\bgl $ gZ dz ~hf deZ
ijhib\h\_kZ ih qzkh\hc klj_ed_ 1
hklZgh\db

BAXXHO! H[yaZzZl_evgh kgblZcl_
gbkeh h[hjhlh\ \bglZ

Ih\lhjbl_ gz \lhjhc Jmk_gbp_
A

UT06b1 BKHOUNTL TMAPONPUBOL I'YCEHML,
BbIMNOJSIHUTE Cneaytoline aeicTBus.

j210m057h.eps

Ih\_jgbl_\bgl $ ijhib\h\_kZ ijhib\
qzkh\hc klj_edb gZ Ihqgh Ih °_ kZfh_
gqbkeh h[hjhlh\

AZlygbl_ klhihjgmx ]Zcdm %
Ih\lhjbl_ gZ \lhjhc Imk_gbp_

UT06bI NPUKPENUTDL LIENU K BYKCUPOBOUHbIM
TOuUKaMm, BbINOSIHUTE crieaytole AeCTBuUS.

Hij_~ ebl_ dzdZy ihi_j_qbgZz
beb az”gyy gZijZz\e_gZ d [mdk
ljZgkihjlghfm kj_"~kl\m

v

H[fhlZcl_ p_iyfb gZz"e_"Zsmx
ihi_j_qbgm gZ [mjh\hc jZf_

Towing.eps
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Mpoxo/Ka CKBaXVHbI — 78 PykoBoACTBO Mno akcnayaTauum JT10
YcTaHoBKa 060pyaoBaHuns

YcTtaHoBKa 06opyaoBaHuA

Bamqgbl_iezg [mj_gby b \u[_jbl_ f_klh “ey jZafZzgj g@yZrhjmkljhckI\z
ihAlhlh\db [mjh\h]h jZkI\hjZ Kf ©<u[hj bkoh~ghcd? @giZgkighc Ih

MPUMEYAHME! G _ ih*kh_"bgycl_d fmgbpbiZevghc beb gZklghc gbkl\li_ \h~"hkgZ]
\j_fy [mj_gby gZ jZ[hq_c iehsZ”d_ gZ dhlhjhc kkie_vké\nd]ljblyi Zkkdyth] h
mn"ZjZ

| j_\_Abl_ h[hjm~h\Zgb_ \ \u[jZggu_ f_klIZ

3anyckK cucTembl

AZimklbl_ [mjh\hc Z]j_1ZI b \g_rg__ mkljhcklI\th jiaRIApZ[m pMh ] bl_ ihdZ
h[Zz "\b]zZl_ey jZah]j_xlky

BAXHO! M[_“bl_kv \ Ihf qlh [mjh\hc jZkI\hj khhI\_IkI\m_gbykeh\byf [m]j

ljb g_h[oh”~bfhklb \dexgbl_ j_"bf "ULOO/RNE ZKKIj©'ULOO/RNE? ¢
Ilheghklvx hldjhcl_ ~jhkk _evgmx aZkehgdm

GZ'fbl_ dghidm \udexqZl ey gzZkhkz [ukljh]h gZijzekd\ ujthy pmir\ uif b\Zcl_
ihdz Ijm[Z g_ aZihegblky b ~Z\e_gb_ [mjh\qhdh!jzZkibjZ g_ gZ

3animBKa 6ypoBQro Hacoca

Kljmy “bAdhklb beb \ha”"moZ \ukhdh]h ~Z\e gby
O(' fh™ 1 ih\j_~blv dh m b klZIv ijbgbghc Iy _ehc 1jZ\fu >ey

ihemqg_gby bgnhjfZpbb h gZz*e_"Zs_f bkihevah\Zgbb kf
jmdh\h~klI\Vh hi_jzZlhjz

Bo nsbexaHuve nosy4yeHns TpaBm cobntogarite cnegytowme npasuna. G_\uiheg_gb_ Ij_[h\Zgby
aZeb\db [mjh\h]lh gZkhkZ ijb\_~_| d dhe_[ZgbymjglbdhmhZjZyéh gZ ]
ijhful\hqguf rezg]hf

AZeb\Zcl_ [mjh\hc gZkhk ijb dZ ~"hc aZf_g_[ZdEhIQIh[u aZeblv gZ

AZihegbl_ rezg] [mjh\h]lh jZkI\hjZ b ih~"kh_~bg&Imrezg] d Z]j_

<dexqgbl_ kf_kbl_evguc i_j_dZgb\Zxsbc gZkhk gZzZgihegmibgchhphkdvh[u
m~rZeblv \ha“mo ba kbkl_ fu

|_j_dexgbl_ kf_kbl_evguc i_j_dZgb\Zxsbc gZkhk i g kf Xel\hgimkdvj b
ijh~he Zcl_ [mj_gb_

?2keb gZ[ex~Zxlky [jhkdb ~Z\e _gby [mjh\h]h jZkNh¢ZXI\ih\Ihjbl _
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BBegeHne B AercTBUE yNpaB/ieHNUSA KapeT KON

BBefeHWe B JelicTBUe yrpaBieHus
(o) N
KapeTKoi N

RN ‘$* N
JugZ] mijzZz\e_gby ih"Zgq_c b \jZs_gb_f bf__ |1 \hk_fiv iheh[ _gbc QI
ihal\hey | dhf[bgbjh\ZIv q_luj_ hkgh\gu_ nmgdpbb < ijb\_"_gg\C
gb”_ IZ[ebp_ i _j gbke_gu nmgdpbb \uihegy fu_ ijb mkllzgh\d_
jugZ]Z mijZ\e_gby \ dhf[bgbjh\Zggu_ iheh _gby >ey |h]&oiegpirdu
juqZ] mijzZ\e_gby jZ[hlZe hi_jzZlhj “he’  _g gZoh”~blvky gZ kb~ _gv_

lNepemellueHne HanpaBneHve BpaleHus
KapeTKn
\i_j_~ ih gZkh\hc klj_ed _ k\bgqb\%b_
<—$—>
gZaz" ijhib\ gZkh\hc klj_edb
jZa\bgqgb\Zgb _ A
<—$—>
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PykoBoACTBO Mno akcnayaTauum JT10

3axaTune Tpyb6bLI

3axaTtune TpyObl

AZ bfZcl_ Ijm[m dh]*Z aZfhd gZoh”blk
ihk_j_"bg_f_""m dexqZflxk_prz

aZ bfZcl_ ih mgzZkldzZf [hevr_]h ~bZf_Ij4
h[_bo klhjhg kludZ [mjbevgh]lh azfdZz

1
K
)

pAnN

L‘AWWA

.

L]
-

j070m043c.eps

[_eb beb

)I_kv iheva

[_ahizkghk

Ih[u

fhiml



PykoBoACTBO Mno akcnnyaTauum JT10

Cbopka 6ypusibHOI KOMTOHHbI

Cbopka 6ypu/1bHON KOJIOHHbI

MoarotoBKa Kopnyca pagvomMasika

<u[_jbl_ ijhfulhqgu_ gzkz~db b ~heh

BAXHO! >ey jZ[hlu \ dhgdj _lguo

mkeh\byo bf_ |ky p_euc jy” jZaebqgju

gZkzZ~hd b “hehl >ey ihemqg_gby

"hihegbl _evghc bgnhjfZpbb kf jzZa"|e

©Kd\Z bggu_ bgkljmf_glu@ gZ klj

beb h[jZsZcl kv d “be_jm dhfizgbb

"LWFK :LWFK

<klZ\vl_ gzZkz~dm \ dhjimk jZ~"bhfZyd

ljbdj_ibl_ ~hehlh d dhjimkm jZ1tbh z
Mklzgh\bl_ jz*bhfZyd ke_"my bgkljmdpby\\_]h \
ijhba\h”~bl_ey ih 4

f azf_g_ we_f_glh\ iblZgby
+ \u[hjm iheh _gby jZAbhfZydZz

MklZgh\bl_ djurdm dhjimkz jZAbhfzZydz Kf

>y

Mpoxoaka CKBaXKnMHbI — 81

j100m061h.eps

lih\_jvl_ jZ[him jZ~bhfZydZ ke_~my bgkljmdpbgy _]h balhlh\b]
HidZeb[jmcl_ jZ~bhfzZyd \ khhi\_IkI\bb k bgkljkidmbkeéb ‘d grbkijhc

YcTaHOBKa nepeBOgHUKA

Bkihevamy fhf_gl ~\b]Zl_ey beb Z\IhfZlbq_kdbc ijleiqg mhkdggb\blj \h~gbd

gz dhjimk _ jzZAbhfzydz

KpyTawmii MOMeHT aBuratens

<klz\vl_i_j \h~gbd \ i_j ~gbc aZ bfghc dexq

AzZfdgbl_Ijm[guc dexq
GZg_kbl_kfzadm gZ kh_"~bg_gby
F_~e_ggh azZ\bglbl_kh_~bg_gb_

>ey Im]hc azZly db kh_~bg_gby bkihevamcl_ ihegdurt\t)jailyespbc fhf_

©DVWjigZkK1jZ bhfZydh
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C6opka 6ypunbHON KOMOHHBbI

ABTOMaTUYECKUNIA FraeyHbIii KoY

\fu beb
[mjbevgh

Kfz vl_ kludb ]_jf_lbdhf KJA

GZeh'bl_ gZ kh_"~bg_gb_ Z\IhfZlbg_kdbc dexq bglybhZghlybbraglkgbl_
kh_~bg_gb_ Kf ©:\lhfzZlbg_kdbc ]Z_qguc dexqg? gZ klj
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C6opka 6ypuUnbHOMN KOMOHHbI

MoacoeanHeHve 6ypusibHON TPyObI

AZimklbl_ M\b]Zl_ev [mjh\h]h Z]j_1ZIZ

<ujh\gycl_ i_j_\h~ghbd \'i_j_"g_f az bfghf dexq_

AZ fbl_ bgkljmf_gl i_j_~gbf az bfguf dexghf Kf[WAZZZAE_ Ijm
Ihr"gbfbl_azZs_edb Ijm[ghc dZkk_lu

AZljmabl_ Ijm[m

¥ Kfz'vl_\_jogb_ gbldb Ijm[ghc j_av][u

¥ o ol_j_f_kIbl_Ijm[m d ribg”_ex 1_j_f_klbl_ dhg_pvkhgZjmlghc j_a
ij_~hojZgbl_evguc i_j_\h~gbd b hlimklbl_ Ijm[meZkh[gZhgZNtndhbZ bfghf
dexq_ KfzZ vl_ gb'gb_ gbldb j_av][u

Ih~kh_~bgbl_ Ijm[m

¥ >\b]Zcl_dZj_ldm\i_j_~"hl_oihj ihdZ ij_~hoj\Adlgbckgguibthic” | d dhgpm
I[jm[u k gZjm ghc j_av[hc

¥ F_"e_ggh\jZsZcl_ribg”_evih qZkh\hc klj_ed_ dj kg fim¥Zgbbbre_ggh
Mblzlvky \i_j_»

+ F_%e_ggh "\b]zZcl_dzj_ldm \i_j_~ ihdz dhg_pdhgpZ gjhthkyl hikgh]h
i j \h~Agbdz

¥ >ey k\bggb\Zgby Ijm[ b iheghc azZly db kludz f[mebewgdm\iZ$dem ihdzZ g_
ij_djzlblky \jZs_gb_ ribg”"_ey

t JZahfdgbl_ az'bfghc dexq

AZdjhcl_ gZijZ\eyxshb_



PykoBoACTBO Mno akcnayaTauum JT10

lNMpoxoaka CKBaXXnHbI — 84
BypeHue Ha nepByto TpPyo6y

BypeHue Ha nepByto TpyoOy

[_eb beb

b dhlhju_
kihevamcl_
ljbf_gycl_
kh~_j bl_ I

<dexqbl_ ih~"Zgm [mjh\h]h jZkI\hjZ
<bamZevgh ijh\_jvl_ ihAZgm [mjh\h]h jZkI\hjZ

Ih\_jgbl_ [mjbevgh_ ~hehlh \ bkoh”gh_ iheh' gz IKfd®IhWhE? gz kij
<dexqbl_ f_re_ggmx ihA"Zgm dZj_Idb \i_j_~ KfdbovahMh\gz Khq

Kh[ex~Zcl_ hkihjh ghklv ijb gZijz\e_gbb qlh[u hx leibgtxv[ijytih]h

Z1i_1z1Z 1_j_~1_fdzd gzgqbgZlv ih\hjzqb\Zgb _bgih kdj\ZI bgghle bgkljmf_glz
b Aebgu i_j\he Ijm[u

Ke 7bl_aZ ihdZazZgbyfb ~ZIgbdh\
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Job6aBreHne TpyObI

[NobaBneHve TpyO6bI a

MkiZgh\bl_ihegu_ h[hjhlu "\b]Zl ey

AZ fbl_ Ijm[guc klud Kf ©AZ Zlb_ Ijm[u? gZ klj

Hij_~ _eycl_iheh” _gb_ [mjbevghc Jheh\db

AZlylb\Zcl_ Ijm[m i_j_"gbf aZ bfguf dexqhf "hZ\eo gihj ghdgdzyg_I
ih\urzlvky

F_~e_ggh \jZsZcl_ribg”_ev ijhlb\ gZkh\hc klj_edbdaj jldbyZaz” ijb
jZa\bggb\Zgbb j_av]u

Ihke ihegh]lh jZa\bggb\Zgby j_av[u hklZgh\bl \\j#d gbZjbldm \ aZ”gxx
qzklv jZfu kgbab\ kdhjhklv ijb ijb[eb’ _gbb dZjhgpnd az”g_fm d

Ilh"kh_~bgbl_Ijm[m Kf ©lh*kh_"~bg_gb_ [mjbejvghc Ijm[u& gZ kI
M[_"bl_kv qlh Ijm[Z gZihegy_lky b ih\urZ_Ilky I'iZ\e_gb_ "b~dhk
<jZsZcl_ ribg”"_ev

<dexgbl_ f_"e_ggmx ih"Zgm dzZj_Ildb \i_j_"* HhklImeZjsmaglbykdkhhI\_Ikl\bb
k jZzaf_jhf [mjbevghc Jheh\db b mkeh\byfb ]jmglZz

Ke_"bl_azZ ihdzZazgbyfb ~ZIgbdh\

Hlke_"b\Zcl_iheh _gb_ [mjbevghc Jheh\db k ihZhlsex m&bphgkl\ a dZ ~u_
iheljm[u
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KoppekTunpoBKa Hanpas/eHnsA

KoppekTnpoBKa Hanpas/ieHUsA

Dhjj_dlbjh\dZ gZijZz\e_gby [mj_gby Ij_[m_I hl hi_gdhrcjZi\lZigbhbad Zpbb dhlhjmx
hg ijbh[j_1Z_I [eZ]lh”~Zjy hiulm jZ[hlu Z 1Zd" _ agddgbb hkhmylgtzkl_c JjmglZz
ljb\h~bfu_ gb _ bgkljmdpbb ho\Zlu\ZxIl ebrv kZfu_ hkgh\gey iijlnegmq_gby
bgnhjfZpbb h dhgdj_Ighf h[hjm~"h\Zgbb beb jZ[hq_@dkheZzf8idh[hg@'sb\Zxs_fm
\Zrm hjl]ZgbaZpbx "be_jm dhflSZgbb :LWFK

Qlh[u ihklhyggh hlke_"b\ZIv oh® [mj_gby b \ghkbdb ghftbggubahgez\gh\ [jb]Z"u
dhgljhebjm_1 iheh _gb_ [mjbevghc Jheh\db b A"ZhjmmpZjaZ bty Alij_jlzZ1Z
Dhjj_dlibjh\dZ gZijZz\e_gby ijhba\h”blky iml_f hlke ghyZghpetrght Jheh\db
kjZ\g_gby __ I_dms_]lh iheh _gby k jZkq_Ilguf b kih\IphlIZI\mxs_]h

OcHOBHbIe NpaBuna

¥ <hafh ghklb ih\hjhlZ aZ\bkyl hl hkh[_gghkl_c {umg[ldjblekihlecs dmeh\db b
gZkz~db dj_gZ [mjbevghc ]heh\db b jZzkklhygbyg iJhohZdbgbyw \g_r

¥ <g_k_gb_ \k_o dhjj_dlbjh\hd “he gh [ulv fZdkbfZe® g hdilefZ\gufi_Ku_
ij_~_eu ba]b[z2 gz klIj

+ G_~hklZlhqgh ieZ\gZy dhjj_dIbjh\dZ ijb\h~bl d f@jukdEgb2dIWijm[m Z

IZd® _ kbevgh aZljm~gblv [mj_gb_ b \uly]b\Zgb_ &®ZgbgZ'gh KipMreylv
fZjriml ihke_ ex[hc dhjj_dlbjh\db

f G_ ih~rZ\Zcl_\ ]jmgl kjZam \_kv hlj_ahd [mjbEsgpbyljm\uh [fha \j ijb\_klb
d ij \ur_gbx fZdkbfZevgh]lh jZ"bmkZ k]b[Zgby b i\Zd kegbBbklljpm][ud

Mpoueaypa
Hij_~_eycl_iheh _gb_ [mjbevghc Jheh\db KgbfZcl_ imd@dazgdguk idifhsvx
jZ"bhfzydzZ b ehdZpbhgghlh h[hjm~h\Zgby

lem[bgZz

gZdehg

bgnhjfZpby h[ hldehg_gbb \e_\h \ijzZ\h

|_fi_jzZlmjz

¥ dj_g jZ~bhfzZydZz

H +H+ +H+ +

KjZz\gbl_nzZdlbg_kdh_iheh” _gb_[mjbevghc Jhehdby kHige Zghefblmjgm gh _
gZijZ\e_gb_ [mj_gby

MklZgh\bl_iheh™ _gb_[mjbevghc Jheh\db
ljhlhedgbl [mjbevgmx Ijm[m gZ jZkklhygb_  gf hdohbdlyfgZi{2yebgby
<\_jgbl_[mjbevgmx Ijm[m gZ hklZ\rmxky ~ebgm



PykoBoACTBO Mno akcnnyaTauum JT10 MpoxoaKa CKBaXKWUHbI — 87
3anucb MapLwipyTa éypeHus

MonoxeHne 6ypubLHON rofioBKN

lheh  _gb_ [mjbevghc Jheh\db hij_~_ey lky ih a
dj_gm jZ "bhfZydZ Dj_g hih[jZ Z_Iky 9T -
djm]h\hc rdzZe yﬁx

Kqblzcl_ihdZazgb_ dj_gZ jZz"bhfzyd|z

F_~e_ggh ih\hjzgb\Zcl_ Ijm[m ihdZ epgzihi
g_ihdz I lj_[m_fuc m]he dj_gZz
jZAbhfzydz

UT06bI N3MEHUTHL HanpaB/IeHNE:!

lh\_jgbl_ Ijm[m \ iheh  _gb_ gZ djm]h\hc rdZe__ khHr_IftiAmxpZijZ\e gbx
[mj_gby

dlb\bjmecl_ mkbeb_ ihAZgb Ijm[u \ ]jmgl
UTo6bI NOABVHYTh TPY6Y Brepes, He U3MeHsIst HanpaB/ieHUs:

ljh~*he Zcl_\jZs_gb_

3anucb MapuipyTa 6ypeHus

Hij_~_eycl_iheh _gb_ [mjbevghc Jheh\db ihke_ dizy g4 hihgh\tbgmgrebgu
k_dpbb Ih hdhgqgzZgbb jZ[hlu aZibrbl_ nzZdlbq_kdYhcNAdgbavghey|gd[u
KhanZcl_ kibkhd agZq_gbc gZdehgZ b Jem[bgu dhz hhpk Xglbod Z\b_djZlhp_~mju
< "hiheg_gb_ k~_eZcl_ ijhklhc wkdba jZ[hg_c iehkZmpdgm dZijdrelbabl_evgh _
f _klhiheh _gb_ \uly]lb\Zgby

>ey khklzZ\e_gby ko_fu b ke_"_gby azZ fZjrijmlIhf [nhjewvgdh\Zhv &kib lblk if m
mijZ\e_gby fZjrjmlhf 7UDF ODQDJHPHQW 6\VWHRvVAEOXVky>klykWlhihkbki _gby
ke_~ysbc jZz"bhfzZyd b ki_pbzZevgh_ ijh]jzffgh_ h[_ki ldkgb b\Zighie fh™ _|
ojZgblv az~zZgby \ izZzfylb beb "_ kbkl_fzZ fh™ _| poghhEZevh\biyhwe g\Z ihjlZib\ghf
dhfivxl_j_ >ey ihemq_gby *“hihegbl_evghc bgnhjfZpbb[k¢jasAZIxkvim \Zrm
hjl]ZgbaZpbx "be_jm dhfiZgbbS'LWFK LWFK



Mpoxoaxa CkBak1HbI — 88 PykoBoACTBO Mno akcnayaTauum JT10
BbiBOA, OypUAbHOWM FO/IOBKM HAa MOBEPXHOCT b

BbiBOA 6YpU/IbHON FOSIOBKU Ha MOBEPXHOCTb

\fu beb
[mjbevghc

[_eb beb

av

h Ihf
gihdz
Dgh\d _

GZijzZ\vl_[mjbevgmx Jheh\dm d gm ghc lhgd_jb kg¥Zilb\g jolgetk WM _ <k _
baf_g gby gZijZ\e _gby "he gu ijhba\h”blvky ihklhf_ggm_Kd_ @®jJ "deu
balb[Z2 gZ klj

Hgbklbl_ mqgzZklhd \hdjm] lhgqdb \uoh”Z

DZd lhevdh [mjbevgZy J]heh\dZ ihy\blky \udexdhljZkhtgg@m [mjh\
Hi_jZlhj ke_"ys_]1h mkljhckI\Z fh™ | hldexgblv hlElbel bRMW/ERMNME "ey
hidexq_gby ]b”jZ\ebq_kdhc kbkl_fu mkbeby ih"Zgbs \gby]¥Z §royhbhf
Z1i_1Z1_ Hi_jzZlhj ke_"ys_1h mkljhckI\Z "he g igptmFZIvkddd gh ihdZ g _
aZlhjblky a_e _gZy ezZfihqdZ qlh[u kimklblvky \gkmjmfbgkéti gblv b
Hgbklbl_ [mjbevgmx Jheh\dm hkh[_ggh \hdjm] j_av][u

Hlkh_~bgbl_i_j oh~gbd (= &RQQHFW beb \hkibye ympbcdv gtac” élyekdgb
Z\IhfZlbg_kdbf ]Z _qguf dexghf Ke_ _“bl_ aZ gbkl@thlhfiZllowukdbfc ]Z_qguc
dexqg? gZ klj



PykoBoacTBO no akcniyaTauum JT10 Mpoxoaka CKBaxMHbI — 89
C6opKa KO/I0HHbl 06paTHOro paséypuBaHus

COopKa KOJIOHHbI 06paTHOro paséypvsaHus a

Bgh]~Z [u\Z_| g_hJ[oh”bfh m\_ebgblv gZijZ\eyxsmxjE&¥Zkdhghv ighh pud I

[hevr_]h jZzaf_jZ DZd ijZ\beh dhg_qgZy kd\Z Z@Z "he\wrZIlwv "bgf _1j
mklZgzZ\eb\Z_fhlh ijh*mdlZ Dhebqg_kl\h g_h[oh*kkfulohiljhjomhgd¢hh\ad\mkeh\bc G _
iulZcl_kv kebrdhf kbevgh m\_ebgblv jZaf_j kd\Z 'tb'gu<azhkb@gbghjhg kdhevdbo
ijhoh”h\ k bkihevah\Zgb_ f jZa[mjb\Zl_e_c ihke_"b\Zksejygkymb2bdjZ

ihalhebl ij_~hl\jZIblv Qaghk fZrbgu

\fu beb
[mjbevgh

b dhlhju_
kihevamcl _
ljbf_gycl_
khh_j bl_ L

dhf

[_eb beb



Mpoxo/Ka CKBaXWHbI — 90 PykoBoACTBO Mno akcnayaTauum JT10
Cb6opka KO/TIoHHbI 06paTHOro pa3zbypmnBaHus

<u[_jbl_ mkljhckI\Z ~ey h[jZlgh]lh jZa[mjb\Zgby| K&db3gZ a{imjb\

Hij_~_ebl_g_h[oh~Abfuc jZkoh” [mjh\h]h jZkI\hjkhblmkkE\giieb_ gZkZ~ db
qlh[u h[_ki_qgblv ~hklZlhggmx ih~"Zgm [mjh\h]h jEKIZgpd & m@H\hfm
jzkI\hjm ijb h[jZlghf jZza[mjb\Zgbba gZ klj bk€®GZkzZ~db2a gZ

?2keb h[jzlgh_ jZa[mjb\Zgb_ ijhba\h”~blky kh kerbghb_jZaijibknzl_ev d
dhjimkm jZ~bhfzydZ h[jZlgh]h jZa[mjb\Zgby

MkIZgh\bl_ jZ*bhfZyd ke _“my bgkljmdpbyf _]h ijhba\h”bl_ey ih
t azf_g_ we_f_glh\ iblZgby

$+ \u[hjm iheh  _gby jZ"bhfzZydZz

MklZgh\bl_ djurdm dhjimkZ jz"bhfzydz Kf ©DWWigZkZXljZ"bhfZydh
[jh\_jvl_ jZ[hIm jZA"bhfZydZ ke_"my bgkljmdpbgy _]h ba]lhlh\bl
HidZeb[jmcl_ jZz~"bhfZyd \ khhI\_IkI\bb k bgkljkidmbiéb 'd gbkyijhc

lh~2kh_~bgbl_ jZat_f (= &RQQHFW beb \hkihevadbdl ]ZvghWuhfddeghk ey
ijbkh_"~bg_gby jZa[mjb\Zl_ey k dhjimkhf jZ*bhfZyidfZnd ijh¥h " mbldgg Kf
©:\IhfZlbqg_kdbc ]Z_gqguc dexqg? gZ klj

D dhgpm jZa[mjb\Zl_ey k dhjimkhf jZ~2bhfZydZeibh}* bh™ Hithglglbl \eMgu _
mkljhckI\Z beb ba”_eb_ "ey \uly]b\Zgby



PykoBoACTBO Mno akcnnyaTauum JT10 MpoxoaKa CKBaXKMHbI — 91
YpaneHune Tpy6bl

YnaneHvie Tpy6bl

NMPUMEYAHUE! ?keb ijb h[jZlghf jZa[mjb\Zgbb ~\b]ZI_ev hklZghdBykymiZ [m]
az ZlZy dexqzZfb gh g_ ijbdj_ie_ggZy d ij_"hojZlybdbewghffm _il malb \
kd\Zbgm _keb Ibkdb dexq_c hkezZ[gml

HklZgh\bl_ dZj_ldm dh]*Z Ijm[u \ujh\gyxlky \ aZ 'bfguo dexqgZo
AZ fbl_ Ijm[m i_j_~gbf aZ bfguf dexghf Kf klj

AZ fbl_ az”~gbc dexq b \jZsZcl_ _]h qlh[u jZa\laglfthl&¥ i_j_~gbc
JZahfdgbl_ azZ”gbc aZ bfghc dexq

JZa\bglbl_i_j _~gbc azZfhd

T QlhJu hl\bglblv Ijm[m f_"e_ggh \jZsZcl_ ribg”"_ ks kjplbdlyZkh\
Il _j_™\b]Zcl_dZj |dm gzZzaz™ f_"~e_ggh ijb jZa\bgqgb\Zgbb j_av][u

¥ HIhMb]Zcl_dZj_ldm gZaz” ihdZ Ijm[Z g_ aZch_Il\gazyd f it fghf
dexq_

JZahfdgbl_az~gbc azZfhd
I AZfdgbl_azZ~gbc aZ bfghc dexq

t F_"e_ggh \jzZsZcl_ribg”_ev ijhlb\ gZkh\hc klj_ehlly adhijd hkeZ]
jZa\bgqb\zcl_ azZfhd “h dhgpZz

¥ JZahfdgbl_ azZ”gbc aZ bfghc dexq

t 1_j_f_kIbl_dzj_ldm gzaz” i_j_f_kibl_ kb~_gwl dljjmm b[\dbfimdZfb

t <ulygbl_dhg_p k gZjm ghc j_av[hc Ijm[u ba iji Ahop2glbld2vghigbfbl_
[jm[m b iheh bl_ __ \ dZkk_Im

KfzZ vl_ i_j _"~gxx j_av[m

IlhAkh_~bgbl_i_j \h~gbd d ke_“mxs_c Iljm[_

s | _j_™\blZcl_dzZj_Ildm \i_j_ "~ "*h 1 _o ihj ihdzZ igj kW gjbdw_ dhk

¥ <jZsZcl_ribg”_ev qlhJu gzZ\bglblv gZ Ijm[m F_ke_%dd_gblygdhlihegh]h
agZq_gby djmlys_Jh fhf_glzZ fZrbgu

JZahfdgbl_ i_j_"gbc aZ bfghc dexq qlh[u hlimklblv Ijm[m



PykoBoACTBO Mno akcnayaTauum JT10

lNpoxoaka CKBaXKNHbl — 92
YpaneHne yCTpPoONCTBaA BblTAMMBaHUA

YnaneHue yCTPoNCcTBa BbITATMBaHUS

MkljhckI\Vh \uly]b\Zgby fh gh m~Zeblv dh]*"Z gzZhjkzef ~g¥phfml[ky P]lh 1Zd" _
fh'gh m~Zeblv dh]*Z "hklb]lgmlZ az~ZggZy IlhqdZ2Hke¢rjmilh]mhkdByrZyky Ijm[Z

\uly]b\Z_|ky b m~Zey

>\b " msb_ky bgkljmf_glu fhlml \ua\Zlv ljZ\fu beb
p P |lv Gbdh]~rZ g_ bkihevamcl_ Ijm[gu_ dexqgb gZ [mjbevghc
dhehgg_

<udexqgbl_ ihAzgm [mjh\h]h jZkI\hjZ
MklZgh\bl_ gbadb_ h[hjhlu "\b]ZI_ey
<udexqgbl_ ™M\b]zl_ev [mjh\h]h Z]j_]ZIZ

Hi_jZlhj ke_"ys_]h mkljhckI\Z fh™ _| hidexqgblv hlEIbe'l bR/ERNE ~ey
hldexq_gby ]b”jZ\ebqg_kdhc kbkl_fu mkbeby ih*Adgbs \aby]lg¥ZZ §ayhbhf
Z1j_1Z1_ Hi_jzZlhj ke_"~ys_]h mkljhckI\Z "he _g igptmfZlvkddd g ihdzZ g_
aZlhjblky a_e_gzZy ezZfihgdZ qlh[u kimklblvky \gkmjmfbgkti gblv b

Hgbklbl_ mkljhckI\h \uly]b\Zghby

Ijb ihfhsb Z\IhfZlbqg_kdh]h ]1Z_qgh]h dexqZ kghfbly]bmEgjhy k Kh
©:\IhfZlbq_kdbc ]Z_gqguc dexqg? gZ klj
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Cuctembl 1 060pyaoBaHue

CopaepxaHue rnaBbl S
,"\\\ f

CnctemMa aHKEPOBKU . ... oo i i e e i e e 95

¥ MklzZgh\dz Zgd_jh\
¥ Bale_q_gb_ Zgd_jh\

Cuncrtema 3alimnTbl OT 3/1IEKTPUYECKOro ygapa ... 97

T AZyle_gb_ h khhI\_IlkI\bb Ij_[h\Zgbyf N_~_jZevghc dhfbkkbb
KR: ih klyab )&&

t+ K[hjdZ ~_I_dlhjz gzZijy _gby
ljh\_jdZ kbkl_fu aZsblu hl we_dljbg_kdhlh m~Zjz

¥ Ihbkd b mkljZzg_gb_ g_bkijz\ghkl_c kbkl_fu azZsblu
hl we_dljbg_kdh]lh m~zZjz

+H

+ Bkihevah\Zgb_ bfblZlhjZ we_dljbgq_kdh]h mAZjz
$ AgzZqgdb “bZ]ghklbdb

BypoBOM PACTBOP ... ..ot iii i iii i 105
¥ H[sb_ mdzZaZgby

T lhebf_j

¥ ;_glhghbl

t Kf_kb

+ Hkgh\gu_ khklZ\u [mjh\h]h jZkI\hjZ

t Lj_[h\Zgby d [mjh\hfm jZkI\hjm

¥ Mkeh\gZy \yadhklv

DrillLok™ . . . .. 111
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CKBaXXWNHHbIE MHCTPYMEHTbI

................ 112

t Gzkz~db

+ ;mjh\u_ ]Jheh\db

t DhjimkZ jZAbhfZydh\

t JZa[mjb\Zl_eb

t Lj_[h\Zgby d [mjh\hfm jZkI\hjm ijb h[jZlghf jZa[mjb\Zgbb
ABTOMaTUYECKUN Ta@UYHbIM KKOY . ... . oo ... 117
BypunbHaa Tpy6a ............. ... ... 119

¥ <uihegycl_j_Imeyjgh_I_oh[kem b\Zgb_ [mjbevghc Ijm[u
t [IljzZ\bevgh bkihevamcl_ [mjbevgmx Ijm[m



PykoBoacTBO no akcniyaTauum JT10 CucTeMmbl 1 060pyaoBaHie — 95
CucTema aHKepPOBKU

Cuncrtema aHKepPOBKU

1b[_eb bel

[_eb beb



PykoBoACTBO Mno akcnayaTauum JT10

CucTembl 1 060pynoBaHue — 96
CuncrTema aHKepoOBKMU

YcTaHOBKa aHKepoB O

>ey \\_~_gby Zgd_jzZz \ ]jmgl
bkihevamcl_ j_]meylhju \jZs_gb
ihklmizl_evghlh "\b"_gby Zgd_j

:gd_j mklZzgh\e_g dh]*Z \_jogy

ieZklbgZ djurdb iehlgh ijb "z
d p_gljh\hgghc Ijm[_

Ih\lhjbl_ Im “_ ijhp_“mjm k ~jm
Zgd_jhf

3BneveHne aHKepoB

K ihfhsvx hjl]Zzgh\ mijZ\e_gby
\jZs_gb_f Zgd_jZ b mkbeb_f ih~
f_~e_ggh bale_dbl_ Zgd_j ba a|
Ih\lhjbl_ Im ~_ ijhp_"mjm k ~jm
Zgd_jhf

j21om012h.eps

fel gb

kib| b

1™

j420m029h.eps




PykoBoACTBO Mno akcnnyaTauum JT10 CucTembl 1 060pyoBaHme — 97
CucTema 3alinThbl OT 3/1IeEKTPUYECKOTO yaapa

CucTema 3alluThbl OT 3/1IEKTPUYECKOro yaapa

DZ ~uc jZa dh]~Z \u ijhba\h?bl_ [mj_gb_ \ f_kl@e_d1jbghlodByldZ[_eb
g_h[oh~bfh gZeZ”blv ijh\_jblv b \\_klIb \ ~_ckl\bu kbkie faljbfistkkdh]h m~ZjZ
H{yazl_evgh gz~ _\Zcl_ aZsblgu_ kZih]b b jmdzZ\bpu kre*"hiexdbHjjxdh\Zgb

¥ KZih]lb "he gu bf_Ilv \ukhdb_ ]Jhe_gbsZ b ijb bkiulgbbb ih® gZijy
m~h\e_I\hjylv Ij_[h\Zgbyf klZg”"ZjlZ $670 ) beb; jx@b0 "he gu [ulv
iheghklvx azZijZz\e_gu \ kZih]b

tf KhleZkgh ki_pbnbdZpbb ' :f_jbdZgkdh]h h[s_klI¥ZIihbdike hl\Z 6 0
jmdZ\bpu “he gu \u”_j b\ZIv gZijy  _gb_ i_j_f _ggh]h<lhdZ ~h

ljb jz[hl_ jy*hf k [he__ \ukhdbf gZijy _gb_f bkihe@wamdl[mjm&ka\¥Wl\_IklI\mxs_c
ih\ur_gghc kl_i_gb aZshblu

MPUMEYAHUE! Kbkl_fZ aZsblu g_ ij_"hl\jZsZ | we_dljbg_kdb_ mwAiu bbgp h[gZjm
azZl[eZ]h\j_f_ &g/m curHanmsaums cpaboTasna, 3TO 03HAYaeT, YTO 3/1IEKTPUYECKUI yaap yxe
npomsowen, b h[hjm~h\Zgb_ hdZaZehkv ih® gZijy _gb_f

ljhgblZcl_ b \uihegycl_ ©F _ju ij_~hklhjh 'ghklb "ewBfhgboidkgbklvx
we_dljbg_kdh]h m~rzjza gz klj ljhkfzZljb\Zcll_dboghkdimpfpbhidkghklb i_j_~
gZqZehf dZ ~hc jZ[hg_c hi_jZpbb

3aaBnieHne 0 cooTBeTCTBMU TpeboBaHNAM PefepasibHON KOMUCCUN
CLIA no ceasu (FCC)

Kbkl_fZ aZsblu hl we_dljbg_kdh]lh m~ZjzZ ijh\_j_bZlklipmag Zcgyj khteZf ~ey pbnjh\uo mkljhckl\

deZkkZ : kh]l]eZkgh gZklb IjZ\be NDK WIb ij_"kiegh]ba\ZlgiZItngguc mjh\_gv aZsblu hl \j_~guo ihf_o
ijb wdkiemzZlZpbb h[hjm~Ah\Zgby \ ijhfure_gguo mkejmbhdzZzghzgyhg hbjm_I bkihevam_I b fh _| baemqz
\ukhdhgzZklhlgmx wg_jlbx b \ kemqgZ_ gZjmr_gbynkigkdjpmd pthc hkihéhah\Zgbx fh _| kha”Zlv \j_~gu_
ihf_ob "ey jZ"bhk\yab WdkiemZIZpby wlh]lh h[hj&hcithdZgfthy \l “lorearfzZ\ZIv \j_~gu_ ihf_ob
hI\_IkI\_gghklv aZ mkljZg_gb_ dhlhjuo p_ebdhflegy hjggmhavaghx

<g_k_gb_ baf_g_gbc beb fhAbnbdZpbc [_a ibkvf_ badh RKHe ZKOYUdNHY ODFKLQH :RUNV ,QF fh' I

i
d ebr_gbx \eZ”_evpZ ij_~hklZ\e_gghlh _fm ijZ\Z wih Mdkjke 2D\ y
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CucTema 3alimThbl OT 3/1IeEKTPUYECKOTO yaapa

Cboopka geTekTopa
HanpsHkKeHUs

<[_cl_ klhecdm ~_1_dlhjz gZzijy |gby \
a_fex gz jzkklhygbb g_ f_gvr_
nmlh\ f hl ex[hc gqzZklb kbkl_fu

AZ bfhf azdj_ibl_gZ klhcd_
hljZgbgbl_ev gZijy  _gby

ESS_VoltageStake.eps

MpoBepbTe CUCTEMY 3allNTbI OT 3/1EKTPUUYECKOTO yaapa

?keb kbkl_fzZ g_ ijhc”_|I dZdmx eb[h gZklv wihdkjh\b jdbljX§_@bh g_bkijZz\ghkl_c
kbkl_fu aZsblu hl we_dljbg_kdh]lh m~zZjz2 gz klj [mj_ &b gZgbmKiclrgh]h
azZ\_jr_gby ijh\_jdb

<dexgbl_ [mjh\hc Z]j_]ZI

;ehd mijz\e_gby mkljhckI\hf h[gZjm _gby we _dljblge kdhYamifrzgg
I_klbjh\Zgb_ ijh\_jyxs__ \k_ nmgdpbb djhf_ a\nbdhfhcekkght\hc
kblJ]gZebazZpbb

?keb a_e_guc bg”bdZlhj HD b bg”bdZlhj we_dgjmibigZgdplg_d ghlidikn
kZzfhijh\_jdb ey \uiheg_gby ijh\_jdb kbkl_fu <h \theydgpghkjgdblZlv

a\mdh\Zy b bfimevkgZy kb]JgZebazZpby gZ \k_o ihykh_~bg_gguo fh me

?keb wlhl I_kI [m~_I ijhc”_g mki_rgh bg”bdZIhyubwoeg bldzithljzZgD g_ ih]Zkgml

>ey ijh\_jdb ~ZIgbdh\ gZijy' _gby b 1hdZ \hkihdyjhmwk kdljbiplRthlh mrZjz
Kf Kkij
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lib ex[hc g_bkijz\ghklb kbkl_fu aZsblu hl we_dlj®pg "dkigh ent@\jiZ*blky agzZqhd

hrb[db
?keb agZghd hrb[db

>jm]b_ g _bkijzZz\ghklb bo \hafh gu_ ijbgbgu b kihkhjughkeZhg gbyp\_ ~_ ggT

gb”_1Z[ebp_

< dz ~hf ih~Ah[ghf kemqZ_ gZ'bfzcl_ dghidey kZ¥lhijgh]lhdo klbjh\Zg

\k_ _s_ hlh[jZz Z_Iky i

ih\_jvih~oedv aZiizgkl gby

HeucnpaBHOCTb

Bo3moxHasa npuvnHa

Bo3moxHoe pellueHue

EZfiu g_ aZlhjzZxlk)
"bkie_c g_gZgbgZz

jZ[hlZlv kimkly ih
djZcg_c f_j_ fbgm
ihke \dexq_gby
aZ blzZgby

| BZsblu hl we_dljbg_k
m~ZjzZ g_ ihemqgZ_Il ib
m

;dhd mijz\e_gby kbkl |

| fHoe\_jvl_ kbkl _fm we _dljhiblZgby
dhfhjh\hlh Z]j_1Z1Z
Zgby .. .
IThY_jvl_ ijh\hrdm f_""m
[mjh\uf Z]j_1ZIhf b [ehdhf
mijZ\e _gby

G_bkijz\_g [ehd mijz

e _gby ljh\_jvl_
mijZ\e_gby

beb azf_gbl_ [ehd

G_I| bah[jZz _gby gZ
wdjZzg_ @D>

G_"hklzlhqgh_ iblzghb
kbkl_fu azZsblu hl
we _dljbg_kdh]lh m~ZzjZ

_1jh\_jvl_ kbkl_fm we_dljhiblZgby
[mjh\h]h Z1j_]ZI1Z

ihkimizxs__ hl [mjh\hHih\_ivI_ijh\h*dm f_""m
z1j 121z [mjh\uf Z]j_1ZIhf b [ehdhf
B mijZ\e_gby
G_bkijz\_g [ehd mijz\e_gby Ijh\_jvl_ beb azf_gbl_ [ehd
mijZ\e_gby

BgnhjfZpby \b"rgZ ¢
wdjZg_ \h \j_fy
kzfhijh\_jdb gh g_
ihke_ __ azZ\_jr_gb

Z5_ijZ\bevgh gZkljh_g
dhgljzklghklv @D>

Yy

ZH[jZIbl_kv d h[kem b\Zxs_fm
\Zrm hjl]ZgbaZpbx “be_jm
dhfiZzgbb "LWFR "eWFK
gZkljhcdb dhgljZzklghklb

Bg~rbdzlhj bkijZ\gh
lhjbl gh bg~bdZIhj
bklhgqgbdz

we _dljhiblzgby \ud

kid_~hklZlhqgh_ iblZgb
kbkl_fu aZsblu hl

_Ijh\_jvl_ kbkl_fm we _dljhiblZgby
[mjh\hlh Z]j_]zIZ

we_dljbg_kdhlh m~rZj2
ekgklgniZxs__ hl [mjh\h
z1i_1z1z

]Hjh\_jvl_ ijhyvhrdm f_""m
[mjh\uf Z]j_1ZIhf b [ehdhf
mijZ\e_gby

M[_"bl_kv \ Ihf qlh gZijy _gb_\
ijh\hr"d_ gZ \uoh”~_ ba [mjh\h]h
Z1j_1Z1Z [hevr_ <

G _bkijz\_g [ehd mijzZ

e_gby Ijh\_jvi_
mijZ\e _gby

beb azZzf _gbl_[ehd

BgrbdZlhj bklhqgbdZ oh~_ |_klbjh\Zgby

we_dljhiblZgby ]hijl

vlhglzjm™_gZ g_bkijzZ\g

lhkfhljbl_ dh” hrb[db ijh\_jvl_
hklesb aZzf_gbl_ [ehd mijZ\e_gby

bg~rbdzZlhj bkijz\gh
\udexqg_g

'G_bkijz\_g [ehd mijZ

e _gby Ijh\_jvl_beb azf_gbl_[ehd

mijZ\e_gby
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HeucnpaBHOCTb Bo3moxkHas npuynHa Bo3MoXHOEe peLueHue

<h \j _fy \uiheg _gby G _ijZ\bevgu_ kh_~bg|dph\ kjvl_ kh ~bg_gby b “]ml
kZfhijh\_jdb gZ [mjhfahdhf mijz\e _gby ijh\h~h\
Zlj_1zl_g_jzZ[hlZ_ - - :
Ijh[e_kdh\UC h]th G_bkljZ\_g Ijh[e_kdh\UC H|kh_l\bgb|_ EZfIthm
hlhgv bfimevkghc k\_Ih\hc

kb]gZebazZpbb b ihAdexqgbl_
d\g rg_fm bklhqgbdm iblZgby

<

2keb hgzZ g_ jZ[hlZ_| azZf_gbl_

G_bkijz\_g [ehd mijzZz\e_gby Ijh\_jvl_beb azf_gbl_ [ehd

mijZ\e_gby
<h \j_fy \uiheg _gby G _ijZ\bevgu_ kh_~bg|dpw\ kjvi_ kh_Abg_gby b “]ml
kZfhijh\_jdb gZ [mjhfahdhf mijz\e gby ijh\hAh\
Z1j_1Z1_ g_ jzZ[hlZ_ . )
mkljhckl\h bfimevkghc k\_Ih\hc

kbl]gZebaZpbb b ihAdexgbl_ _ _
d \g_rg_fm bklhqgbdm iblZgby
<

2keb hgZ g_ jZ[hlZ_| azZf_gbl_

G_bkijz\_g [ehd mijzZz\e_gby Ijh\_jvl_beb azf_gbl_ [ehd
mijZ\e_gby

<h \j_fy kZfhijh\_jdbG_ijZ\bevgu_ kh_"~bg|dpiW\kjvli_ kh_~bg_gby b “Iml

gZ [mjh\hf Z]j_1ZlI_|dehdhf mijZz\e_gby ijh\h~h\

jZ[hlZ_1 gb a\mdh\Z b— . . .

ijh[e_kdh\Zy G_ubkuZ\_g [ehd mijz\e_gby Ijh\_jvl_beb azf_gbl_ [ehd
kb]gZebaZpby mijZ\e_gby
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HeucnpaBHOCTb

Bo3moxkHas npuynHa

Bo3MoXHOEe peLueHue

Fb]Z_1 bg”bdZlhj
hldehg_gby mjh\gy
lhdZz

G _ijZ\bevgu_ kh_"bg|
Kiedadhf mijZ\e_gby

L dbh\ kjvl_ dZ[_evgu_ kh_"bg_gby
gZ [ehd_ mijzZ\e_gby b
l[jZgknhjfZlhj_ lhdZ

G _bkijz\_g ljZgknhjfZ
lhdz

- Zoinmiizin IS
Ilhj HIkh_~bgbl_ |ngknhjfZ|hj s
lhdz ’

M[_~bl_kv \ Ihf qlh

khijhlb\e_gb_ f_""m rlujyfb
b khklzZ\ey_| + Hf

f_""m rlujyfb +

b 2 +
Hf b f_""m rlujyfb b 2
f_gvr_ Hf

G_bkijz\_g dZ[_ev
l[jZgknhjfZlhjz IhdZz

HIkh_~bgbl_ dZ[_ev hl
l[jZgknhjfZlhjzZz b [ehdZ
mijZ\e_gby

ljh\_jvl_ p_ehklghklv dZ[_ey

?keb dZ[_ev jZahj\Zg beb
ih\j_ "~ g azZf_gbl_ _1]h

G _bkijz\_g [ehd mijz

e_gby Ijh\_jvi_
mijZ\e _gby

beb azf _gbl_ [ehd

FblZ_1 bg”bdZlhj
hldehg_gby mjh\gy
gZijy _gby

G _ijZ\bevgu_ kh_"bg
[ehdhf mijZ\e_gby

1ldbhW\kjvl _ dZ[_evgu_ kh_"bg_gby

k [ehdhf mijZ\e_gby

G_bkijz\_g h]ljZgbqgbl|
gZijy _gby

L dyh\_jvl_ beb azf_gbl_
hljZgbgbl_ev gZijy _gby

G _bkijz\_g [ehd mijz

e _gby Ijh\_jvl_beb azf_gbl_[ehd
mijZ\e _gby
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lcnonib3oBaHMe nMuTaTopa 3/1eKTPUYECKOro yaapa
Bkihevamcl_ bfblZlhj we_dljbg_kdh]h m~AZjZ bajh\<jdbt rZIgbehh\ gZijy' _gby b

IhdZ mkljhckI\Z h[gZjm  _gby we_dljbg_kdh]h m$yZjg"wkalhjih ddaZghdZaZgguo
a® kv |_klh\uo agZq_gbc azf_gbl_\ mkljhckI\_IZi~x ebshbZigByh[El | _KI

MpoBepka ToKa

Mpoueaypa TeCTMPOBaHMS NPV HOPMasibHOW cu/le ToKa:

lihimklbl_ ijh\h~gbd q_j_a ljZgknhjfzlhj Ihdz
Kh_~bgbl_dhgpu ijh\h~gbdz \f_klI_ qlh[u h[jZakitzghma Zfdgmluc
MklZgh\bl_i_j dexqzl_ev bfblZlhjz \ iheh'_gb_ @bthdéim gB\fhtb

Ke_"bl_ azZ wdjZzghf b ezZfihqgdzZfb gz~ "bkie__f kiwlel_dljlagsibdb]h m"rZjz
¥ >he'gu aZzZ]lhj_Ivky ljb beb g_luj_ ezZfihqdb
f KbeZ |hdZ ©%$2 gZ "bkie__ “he'gZ khklzZ\eylv #

Mpoueaypa TeCTMPOBaHUSA NPV ONacHOM YPOBHE TOKa:
l[jhimklbl_ gq_j_a ljzgknhjfZlhj IThdZ ~\_ beb Ijb i_leb
<uihegbl_ hibkZggu_ \ur_ ~_ ckl\by
>bkie_c "he’ _g ihdzZaZlv ke_"mxs_ _

T >he'gu aZlhj_Ivky \k_ bg”~bdZlhjgu_ eZfihqdb

t >he'gZ \dexqgblvky a\mdh\Zy b ijh[e_kdh\Zy kb]JgZebazZphby
ljb bkihevah\Zgbb *\mo i_I|_ev

¥ Lhd ©%2 “he’_g khklzZ\eylv #

¥ BgrbdZpby m~ZjzZz fh™_|I \dexqZlvky b \udexqgZlvky

ljb bkihevah\Zgbb Ij_o i_I_ev
¥ Lhd “he’ _g khklzZ\eylv +
¥ Bg~"bdZpby m~ZjZ “he gZ jZ[hlZIv g_ij_ju\gh

MpoBepKa HanpsiXXeHns
AZdj_ibl_ hljzgbgbl_ev gZijy _gby gZ dzZdhf eb[tl maliebjb\gjghh]lh
Zlj_121z ij_~f_I_ gZijbf_j kmohc ~hkd_ beb rbip_hl gafuh[ebr\hh Z]j_]1Z1Z
ljbdj_ibl_ h~bg ijh\h~gbd d jZf_
ljbdj_ibl_ ~jm]hc ijh\h~gbd d h~ghc hihj_ h]jZgldlyl _ey gZijy"
MklZzgh\bl_ i_j_dexqgZl_ev bfblZlhjzZ gz ©gZzZijy dghidnp igA\fhdb
Ke_"bl_azZ wdjZghf b eZfihqdzZfb gz~ "bkie__f kiwlel_dljlagsibda]h m"rZjz
¥ >he'gu azZ]lhj_Ivky \k_ bg~bdZlhjgu_ ezZfihqdb
¥ >he’gZ \dexgblvky a\mdh\Zy b ijh[e_kdh\Zy kb]JgZebaZpby
¥ GZijy _gb_ ©92 “he gh khklzZ\eylv %
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Dzd ijZ\beh gZijy"

_gb_

3Ha4YKM ANarHOCTUKU

< ke_“mxs_c 1Z[ebp_ kh”_j blky kibkhd \hafh guo dgPadhlih[dBIZjvky gZ >

bfblZIhjZ himkdZ Iky gby_ hizkgh]h mjh\

N\
“\\\Ql
3Havyok | HammeHoBaHue Pa3pelueHune s
(6," g_ h[gZjm _gu dZdb_ eb[h hrb[db ijb
ihke_"g_c kzfhijh\_jd_ 1jbf_qgqzZgb_| (6,"' g_
\uihegy_| ihegmx ijh\_jdm kbkl_fu b fh™_I
h[gZjm blv ebrv g_dhlhju_ ijh[e_fu
Ke_"mcl_ ijhp_"mj_ ©Bkihevah\zZgb| bfblzZlhjz
we_dljbg_kdh]h m~zjza i_j_~ \uihedq_gb_f
ex[uo [mjh\uo jZ[hl
(6," \ gzZklhys__ \j_fy \uihegy_|I| \gm/lj_ggxx

kZfhijh\_jdm

lib ihke _~g_c kZfhijh\_jd_ h[gZjm"
hrb[db

louey ihemqg_gby dhgdj_Ilgh]h

khh[s_gby h[ hrb[d_ kf agZqdb

G_[ue h[gZjm  _g h]ljZgbgbl_ev gZi

y ' _gby M[_~Hll_lew glh h]jZghbq
gZijy _gby ih~"dexg_g b
nmgdpbhgbjm _|

(6," g_ m~Zehkv h[gZjm blv aZa_fe

L gb_ M[_"bl_ldthjglh klhcdZ ~
gZijy _gby gZ”"e_ “Zsbf

h[jZahf \[blZ \ a_fex b qlh
hljZgbgbl _ev gZijy  _gby

ijZ\bevgh ih~"dexq_g

G_[ueZ h[gZjm _gZ dZImrdZz

M[_“bl_kv
gZ~e_ “Zsbf h[jZahf
ihAkh_“bg_gZ d (6,

gqlh IThdh\zZy dzI

H[{gZjm _gZ hrb[dZ fhglZ°Z Im~dZ

M[_"~bl_kv qlh Jm~hd gZz~e
h[jZzahf ih~kh_~bg_g d (6,
AZimklbl_ jmggmx kZfhijh\_jdm
glhfu m[_"~blvky \ gZ*e_"Zs_c
jZ[hl_

H[gZjm _gZ hrb[dZ fhglZ Z bfimevk
k\_lh\hc kb]J]gZebazZpbb

gM¢_~bl_kv qglh bfimevkgZy
k\_Ih\Zy kblgZebaZpby
gZ™e_"Zsbf h[jZahf
ih"kh_~bg_gZ d (6," AZimklbl_
jmggmx kZfhijh\_jdm qglh[u

m[_"blvky \ gZ*e_"Zs_c jZ[hl_
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3HauokK

HanmeHoBaHune

Pa3pelueHune

G _bkijz\ghklv qZkh\ j_Zevghlh \j_f

' gb (6, AZf _gbl_ (6,

K[hc kZfhijh\_jdb (6,
_gb_

\oh~gh_ gZijy"

beb kebrdhf

gvBdRbl_ kv qlh ih"Zxs_

gZijy _gb_ ihklhyggh]h IhdZz

e bl \ij_ " eZo gZz”e_"Zs_]h
jZ[hg_]h "bZiZzahgzZ ?keb
dhjj_dlbjh\dZ ih~Zxs_]h

gZijy _gby ihklhygghlh IhdZ g_
mkljzgy _| ijh[e_fm azZf_gbl_

(6,
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BypoBoW pacTBOp

BypoBoi pacTtBop

o, o
o
o

G_ijZ\bevgh_ h[jZs_gb_ k obfbdzZIlzZfb beb bo bkihevah\zZgb_
gZagZqg_gbx fh™ _| ijb\_klb d aZ[he_\Zgbx |jz\f_ beb
ih\j_"~ _gbx h[hjm~h\Zgby Ke_“mcl_ bgkljmdpbyf m G
wlbd_IdZo b \ iZkihjlZo [_ahiZkghklb fZI_jbZeé&h\ PD

GDWD VKHHW 06'6

>ey \ukhdhijhba\h~bl_evghlh [mj_gby b aZsblu h[hgmeh\Zjghi folgitme _fu_
bar _eby %DURLBju_ fh gh azdZazZlv m h[kem b\Zxs_]h \Zrmj&jlihdizagpgbx ~be

H + + +H+ H+ +H +H

LWFK L WFK

DZevpbgbjh\ZggZy kh~z
Kmohc ihjhrdh\uc [_glhgbP 4Xd™N ¢HO
@b~rdbc ihebf j (£ 0XG <

@b"rdZy ihebf_jgZy kmki_gaby /LTXL 7TUROE ba” «

I+

Kmohc ihjhrdh\uc ihebf j % XiaN 7URO

‘mjh\hc jZkI\hj %
<h~hjzZkI\hjbfuc f

O6Lwue yKkazaHus

Ih~A[bjZcl_ jZkI\h]j

RUbla*H©
hxsbc jZkIVhjS&R@ " HW

khhi\_IkI\mxsbc Ibim ]jmglZ W4ZagRehpiZijhevdh ~ey h[s_]h

jmdh\hAkI\Z K\_~ _gby h ]Jjmglh\uo mkeh\byo ~ejy d&f_g§nZ@bbgd bu[hjm

[mjh\hlh jZkI\hjZ \u fh*_|

ihemgblv m "be_ jZ dWHEgKYS 'LZMFK glZrm

bgl_jzdIib\gmx ijh]jzffm ih khklZ\e_gbx [mjh\h]h | Zveividj@heiZchdom

Tun rpyHTa PekomeHAyeMbIi 6ypoBOI pacTBOp

hrghjh”rguc kuimqgbc i_khd [ _glhgbl beb %RUH *Hilhc ihebf_ j k p_il
kj_~g_c ~ebgu

djmigha_jgbkluc i_khd beb e_]dbc ]Jjmgl [_glhgbl beb %RUH *HO

ly _eZy Jebgz "ebgghp_ighc ihebf_j &RQ 'HW

jZa[moZxsZy JebgZz

"ebgghp_ighc ihebf_j &RQ 'HW

ihjh~z

%RUH *HO

M

onmep

WIZ ijbkzZz~rdZ d [mjh\hfm jZkI\hjm h[_ki_qb\Z_ | ijbdpdkgmx kyaaddimlv \ ]jmglZo
ki_~g_cly  _klb b ly  _euo ]JebgZo < jZa[moZxs_t]elbmf idnertbflvj jZa[mozZgb _
dhlhjh_ azZdebgb\Z_ | Ijm[m \ kd\Z bg_

Kms_klI\mxI| ihebf_ju “\mo Ibih\

1
t

"ebgghp_ighc gz

ijbf _j %DURLG (= 0XG

k p_ihgdhc kj_~g_c “ebgu gZijbf_j WDURLG 4XLN 7URO
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BeHToOHUT

;_glhgbl 2 wih kmohc ihjhrhd ;m”mqgb “he guf h[jEKalhf*hcj hgrBpzZam_I| gZ
kl_dZo kd\Z bgu lhgdmx dhjdm dhlhjzZy kfZau\Z bANXd\NZ bdidjuhhe_b

m”_j b\Z_1 jzZzklI\hj \ kd\Z bg_

Ijb azf_rb\Zgbb [_glhgblZ g_h[oh~bfh ihfgblv ke_~mxs_ _

¥ Bkihevamcl_ gbklmx \hAm g_ kh”_j"Zsmx khe_rch]d Zenegy blidE [ohechj Z
¥ Bkihevamcl_\h"m k S+ hl ~h

¥ Bkihevamcl_ \h"m ~_kldhklvx f_g__ gZkl_c gZ fbeebhg

¥ G_ bkihevamcl_ [_glhgbl kh”_j"Zsbc i_khd

¥ LsZl_evgh i_j_f_rb\zcl_[_glhgbl bgZqg_ hg hky~_I \ [Zd_

t

G_ azZf_rb\Zcl_ [_glhgbl *h mkeh\ghc \yadhklb \ur_

BgnhjfZpbx h[ mkeh\ghc \yadhklb kf \ jZa”_e_ @Mig&hkdiZzy \yadhkl

Cmecu

:_glhgbl iehoh jZaf_rb\Z _Iky \ \hA_ kh”_j Zs_c ilnedtkiihjevakebl \ b ITh b ~jm]h_
kgzqzZeZ azf_rb\Zcl_ [_glhgbl ihlhf ~h[Z\eyc|_ iE&édfgpbljbmhdo ijh mdlh\
jmdh\h~kl\mecl_kv ijb\_~_gguf gb"_ kibkdhf

Bo nsbexaHue nosyyeHns TpaBM cob6/1todanTe creaytowme npaBuna.

¥ ?keb obfbdZlu "h[Z\eyxlky \ g_ijZ\bevghc ihke_g'h\[Z1”mVgleklbh h
i_j_f_rb\zZlvky b h[jZzah\u\Zlv dhfvy

+ 2keb \ [Zd_ gZoh”blky kf_kv [_glhgblZ b ihebhgZr b I§hkbglkkl\h
[mjh\h]h jZkI\hjZ iheghklvx hihjh gbl_[Zd b i_j"mxpZJE eddfkkZ
hihehkgbl__1h gbklhc \h~hc

O6WMii NOPSA0K NPUrOTOB/IEHNS CMECH:

DZevpbgbjh\ZggZy kh~z

;_glhghbl

lhebf_j

&RQ SHW
Bore-Gel kh™ j°bl ij_~\zZjbl_evgh i_j f rZggu_ [_glhgbl ihkedbdjh\E gghex kh”*m
Bkihevamcl_ ijb[ebabl_evgh nmglh\ ]Zeelighghjfdlevgueo mkeh\byo

[mj_gby ~h nmglh\ ]Zeehgh\ d] eljzepy kB bebbmglh\ ]Zeehgh\
d] e ey ]lhjghc ihjh”?u
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OCHOBHbIe cOCTaBbl 6ypoBOro pacTeopa

Tun rpyHTa Cmecb/100 rasiioHoB (378 n) MpumeyvaHnsA
BOAbI
f_edha_jgbklug  nmglh\ d] %RUH FHO _ Q)
i_khd D
dimigha_jgbklulc nmglh\ d] %RUH *H®y “hihegbl_evgh]h h]jZzgbqg_gby
i_khd nmglz ] 1R 6DJ| nbevljzlZz "h[Z\v]_ nmglz ]
ijhAmdlZ 4XLWN 7URO
f edha_jgbkluc nmglh\ d] %RUH pPHOnkeh\byo dh]*Z Ij _[m_Ilky
i_khd gb”_ mjhfgy nmglZz ] 4XLN TURWTr_gguc djmlysbc fhf_ gl
]imglh\uo \h~? Ah[Z\\{I_ hl "“h ]ZeehgzZz = e
'LQRPXO
dimigha_jgbklulc nmglh\ d] %RUH fFKOmnkeh\byo dh]*Z lj_[m_Ilky
i_khd gb"_ mjh\gy nmglz ] 4XLN 7TURW@r_gguc djmlysbc fhf_gl
limglh\uo \h”" nmglz ] 18 6DJ "h[Z\vI_ hl "h ]Zeehgz =+ e
'LQRPXO
liZ\bc nmglh\ d] %RUH »Hd® kgb ™ _gby ihl_jv \ha\jzlz
nmglz ] 4XLN TURKI\hjZ Ah[;\vl_ nmglz |
nmglz ] 1R 6DJ jjhamdliz %¥BUROLIW
djmigZy ]ZevdZ nmglh\ d] %R¥ey *Hpy® _gby ihl_jv \ha\jzlz
nmglz ] 4XLN TURIQ\hjZ ~h[Z\v]_ nmglz ]
nmglz ] 1R 6DJ ijh*mdlZ %DUROLIW
i_khd ]jZ\bc JlebgZ nmglh\ + d] <Zjvbjmcl_ khklz\ \ aZ\bkbfhklb hl
beb kezZg_p %RUH *HO ) kh~ _j"Zgby i_kdZ b Jebgu
ibglu fe (= DXG
]ZeehgZz e &RQ 'HW
lebgz nmglz ] 3RO\ |[%WRUWeIhN "he _g khklZ\eylv qzZkl_c
]Zeehgz e &RQ 'HWZKI\hjZ gZ qgZklv ]jmglz <f_klh &RQ
'"HW fh gh bkihevah\Zlv +
]Zeehgz + e 3HQHWURO
jZa[moZxsZy b + nmgl * ] 3RQ\Zkoh” "he _g khklzZ\eylv gZkl_c
\vadhieZklbqg4y% RUH jZkI\hjz gz qgzZklv ]jmglz <f_klh &RQ
lebgZz + ]Zeehg + e &RQ "HHWV fh gh bkihevah\ZlIlv +
]Zeehgz + e 3HQHWURO
kiehrgzZy ihjh~Z nmglh\ d] %RUH [FHO >ey kd\Z bg [hevrh]h *bzf _IjZz
kezZg p agZqgqbl _evghc "ebgu “h[Z\vI]_
ibglu fe ijh mdlzZz 1R 6DJ
kiehrgzy ihjhrZ + nmglh\ + d] < j_Zdlb\guo kezZgpZo "h[Z\vI]_
g_ keZg_p %RUH *HO ibglu fe ijh*mdlz (= 0XG
kf_kv ]Jebgu b + nmglh\ + d]
kdZevgh]h ]jmdIZRUH *HO
ibglu fe (= 0XG
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BO/bl

MNpnmeyaHus

kf kv kdZevghlh = nmglh\ £ d]

>ey kd\Z bg [hevrh]h ~bZf_IjZ beb
limglZz b i_kdZ| %RUH *HO agZqbl _evghc "ebgu ~h[Z\vI]_
ibglu fe ijh"mdlZ 1R 6DJ
jZa™jh[e_ggZy nmglh\ d] %RUH FHOy kgb _gby ihl_jb jZkI\hjzZ \ ieZkl
ihjh~rZz + nmgl * ] 1R|6Mh]Z\vI_

]ZeehgZ ] ijhAmdlz

%DUROLIW




PykoBoACTBO Mno akcnnyaTauum JT10 CucTembl 1 060pyoBaHrie — 109
BypoBoW pacTBOp

TpeboBaHMA K BYpOBOMY pacTBoOpy

Hij_~ _ebl_mkeh\by \ dhlhjuo [m”_I ijhoh”blv_ [mj_gh*ohdyiamx kf_kv ~ey
[mjh\h]h jZkI\hjZ

Hp_gbl_g_h[oh~bfh_ dhebqg_kI\h ijh*mdlh\ b r gXeb\gqhbl kv \ b -\
. ) . "\\\Ql
t ;mjh\hc jZkl\hj QY

¥ 1h~rZgZ \h~u ?keb \h”u lj_[m_Ilky [hevr_ q_f \Wil&Zgbaz¢l]ZthklZ\dm
"hihegbl_evgh]h dhebqg_KkI\Z \h”u

+ ; glhgbl b beb ihebf_j
ljih\_jvli_ dzg_kI\h \h~u
+ >ey hij_~_e_gby S+ \h~u bkihevamcl_ S+ f_Ij bdb |2kED (5 +ihednkr_

Ah[z\vl_ gZ [Zd nmgl ] dZevpbgbjh\Zgghd kthru SKghhXlhjlcl_ ~h
| _oihj ihdZ g_ ihemgbl_ agZq_gb_ S+ f_""m b
¥ Ijh\_jvl_ "_kldhklv \h~u ijb ihfhsb ihehkhd *ey hjkl\b jlkeb Kldkldhklv

\ur_ gZkl_c gZ fbeebhg h[jz[hlZcl_\h*m dZeWwpbgbjh\Zgghc k
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YcnoBHasA BA3KOCTb

<yadhklv ij_~klZ\ey_ | kh[hc f_jm \gmlj_gg_]h khgpibbe dgikyibl _q_f [hevr_
khijhlb\e_gb_ | _f \ur_ \yadhklv <yadhklv [mjhhfidh~NEZKI\hDIghebjh\ZIv

>ey hij_~_ e _gby \yadhklb \Zf ihlj_[m_lky \hjhgdZ FZjrZb bayzZy qZrdz
dhlhju_ fh gh ijbh[j_klb m h[kem b\Zxs_]h \Zrm hijjZ githd ZZbgpob ~thaV FK : LW F K

BAXHO! M[_~bl_kv \ Ihf qlh \hjhgdZ FZjrz gbklh \ufulzl ithlgHjRggbo g_
ij_ ~f_lh\ >ey baf_j_gby \yadhklb \Zf ihgZ~h[blky_ jZd"_k_dmg~h

RezZglhf hi[_jbl_ \ gbkluc khkmn"—k
ijh[m [mjh\h]h jZkI\hjZ H[t_f ijh[u
"he _g [ulv g_f_g__ d\Zjlu e

AZ zZ\ iZevp_f gba \hjhgdb i_j_|leb\Zcl_
"brdhklv ba khkm”~Z gq_j_a nbevlj ihdZz
mjh\_gv "b~rdhklb g_ ih*gbf_lky |*h ~gZ

nbevljz
MkIZgh\bl_\hjhgdm gZ~ khkmA"hf _fdhva’/Q
d\zjlz e Ne—1

M[_jbl_iZe_p ba ih™ hi\_jklby \lhjhgdb b
ijb ihfhsb k_dmg~hf_jZ hij_"~_ebl_
dhebg_kl\h k_dmg” dhlhjh_ ihlj_[m_Ilky
d\zjl _ e “b~rdhklb qlh[u \ul_qgqv ba

\hjhgdb Qbkeh k_dmg”" b _klv rh;'f\m%_gs\gZy
\yvadhklv

LszZl_evgh \ufhcl_ f_jgmx qZrdm b \hjhgdm FZjrZz
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DrillLok™

'ULOO/RNE

Hlsb_ k\_~ gby

=

exqbl_

WIhl j_"bf iha\hey_I hi_jZlhjm ke_"ys_]h mkljhckNzZ\rlde xkdhbe jjb\h” hk_\hc
ihrZgb b \jZs _gby




Kbkl _fubh[hjm~h\Zgb 112 Jmdh\h~kI\ihwdkiemZI|Z @bld
DrillLok™

JZ[hlZ k h[hjm~h\Zgb_f ke_ " _gby " ISWKEFK jamwHRK~AkIVh ih wdkiemZIZpbb mkljhckI\Z
ke ~ _gby

JZ[hlZ [_a h[hjm~h\Zgby ke_"_gby "*?;WﬁKIrrUWI“FIKhevdh gZ h[hjm~h\Zgbb k kbkl_fl
'ULOO/RNE Kf [jhrxjm ih wdkiemzlZpbb '"ULOO/RNE
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Kd\Z bggubgkljmf_glu

Kd\Z bggu_ bgkljmf_glu

GZkzZ"db

GZkz"dZ j_Ilmebjm_I jZkoh” “bArdhklb ihkimizZxsbgmadyhjpzelkdiphfulhqgd
gzZkz~rdb dhlhju_ fhlml h[ihkf_gbkvc f_j_Ihl jZkoh” [mjh\h]h jZkI\hjZ h[t_
"brdhklb \ fbgmIm b |h "Z\e_gb_ dhlhju_ [m~ mb Hkihebdh\ZIdky_ g~ m_I1kY
ijbf_gylv ijhfulhggmx gZzkzZz~dm dhlhjZy h[_ki_qbh idt&mm Kh&vimjh\h]h
jZkI\hjzZz \ fbgmlm AZ j_dhf_g~Zpbyfb ih gZkz*"dEfklemZBYZxskimd\Zrm
hjl]ZgbaZpbx "be_jm dhfiZgbbS'LWFK LWFK

;mjh\u_ ]Jheh\db

<u[hj

WIlb IZ[ebpu ij_"gZagZq_gu lhevdh ey kijZ\hggymjmh\Zyclh&b\thZggy. [m~"_|I
h"bgZdh\h ohjhrh jZ[hlZlv \h \k_o mkeh\byo Kl\o*mgbh\bylgmeh\Wr_]h jZchgZ

b j dhf_g”Zpbb ih \u[hjm [mjh\uo Jheh\hd \u fh [HemhleVdgb|hm\Arm
hjlZzgbazZpbx *"be_jZ dhfiZzgbb 'LWFK :LWFK

¥ 2 gZbemqrbc
t 2 ohjhrbc
¥ 2 ijb_fe_fuc
¥ g_j_dhf_g~m_lky
;mjh\Zy Theh\d| I_kgZgu( Fy]ldbc| Kj_"gbq L\_jruc| KdZev Fyldzyl L\_jrZy
limgl limagl limgl limagl guc ihjh"Z ihjhrz
limgl

=heh\dZ 6DQG

=heh\dzZz 'XUDELW

= h e h \ d z 7

=heh\dZ 6WHHS
7TDSHU 7XII

=heh\dZ %DUUYDFXGD

=heh\dZ 6WHHS
7TDSHU

=heh\dzZ +DUG
6 XUIDFH

=heh\dZ *ODFLHU

=heh\dZ 5KLQR

ljhfulhggZzy
gzZkz~rdZz
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Jmdh\h~klI\ih wdkiemZI|Z @bl
Kd\Z bggubgkljmf _glu

5RFNPDVWHU

E

=heh\dz 7DOR

Q 5RFN
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Kd\Z bggubgkljmf_glu

=jmgl

Hibkzgb_

i_kgZguc ]Jjmd

ke_"Z\rb_ky i_kdb e_Imqgb_ i_kdlx bjet [®jzAgbljmgl
i_kgzZghc khklZ\eyxs_c

fyldbc Jjmgl

<\
"\\\Ql
i kqZguc kmJlebghd Y]

kj_~gbc ]jmgl

kmlebgdb km]ebgbklu_ Jebgu

I\_j~uc ]jmgl

ke_"Z\rzZyky ]JebgzZz ]Jmf[h \k_ miehlg_ggu_ ]jmglu

kdZevguc ]jm

g |

dmkdh\Zy ihjh*Z e_~gbdh\u_ hi@hbcgby s_[_gv 1j

fyldZy ihjh~Z

fyldbc ba\_klgyd i_kqZgbd keZg_glgdhljZeztijic day
k_ebljz

I\_jrZy ihjh~Z

liZzgbl Zkib~guc kezg_p fjzfhj I\dj*uc ba\_klgy

MklZgh\dZ

| j_~dj_ie_gb_fdzdhc eb[h Jheh\db d dhjimknmxsidkebih\kjeghiklZc \kx
djzkdm MkIZgh\bl_ \bglu ~_I «< b azly girglhih nG@ f

DhjimkZ jZ~bhfZydh\

MklZgh\dZ jZAbhfzZydZ

lib ijZ\bevghc mkiZgh\d_ jZ~bhfZydZ \ dhjimk_ bhéHYydz dgg_ephj&jhf
mkliZgh\e _gZ [Z1Zj_y gZijz\e_g hl dhgpZ dhjimbkZhgE\dE kjbgKlijmf glhf
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Jmdh\h~kI\ihwdkiemZI|Z @bld
Kd\Z bggubgkljmf _glu

JZa[mjb\ZI| _eb

JZa[mjb\Zl_ev m\_ebqb\Z | ~bZf_Ij kd\Z bgu ih fbp gulyljmZwb@b h~bg

jZa[mjb\Zl_ev g_ [m”~_| hAbgZdh\h ohjhrh jZ[hlZyv \W\k _|Z[ekpb\lj_~gZagZq_gu
K\_~ gby h ]jmglhZuo]mKZbhigZo b*¢ydhf_g~Zpbb
ih \u[hjm jZa[mjb\Zl _e_c fh gh ihemgblv m h[kemjJ|@\@xaZ plox Zbre hjZ dhfiZgbb

lhevdh ey kijZ\hgguo p_e_c

'LWFK :

¥ WFK

gZbemqrbc

2 jjb_fe_fuc

g_

t
¥ 2 ohjhrbc
t
t

j_dhf_g~m_Ilky

JZa[mjb\zZI_

I_kgzZgu
limgl

Fyldbc
limgl

Kj_~gbg
limgl

L\ _jruc
limgl

KdZevgu
limgl

Fyl]dZy
ihjh~rz

L\_jrzy
ihjhnz

%HDYHUWI

DLO

7TKUHH LQ

J

:DWHU :LQ

J

Dhfizdlguc
" eh[gZluc

.RGLDN

5KLQR 5RH

N

5RENPDVW

HUE

Miehlgyxshb
dhgmk

(9]

+& ey
I\_jruo ihjh

67
ibehh[jZag

0; kf_kbl _e

&7
rZjhr_qguc

(;
iZkrbjbl _ev

@_eh[qgZlug
dhgmk

<:@GHHij_~_ e _gby Jjmglh\ kf

\ 1Z[ebp_gZ ij_~u“ms_c kljZgbp_
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Kd\Z bggubgkljmf_glu

Lj [h\Zgby d [mjh\hfm jZkI\hjm ijb h[jZlghf jZa[mjb\Zgbb

H[jZlgh_ jZa[mjb\Zgb_ hdZau\Z_Iky mki_rguf lhekd¥Zijbg i h&lZ\hqgh]h
dhebg_kI\Z [mjh\h]h jZkI\hjZ Lj_[m_fh_ dhebq kibi hZKRAafZjZZAWmjbevghc

Jheh\db b khklhygby ]jmglZ
O
Qlh[u gZclibgbfZevghdhebq_kI\h “bAdhklb dhlhjh_ ihlj_[m_lky \ bA_Zevg Q‘\\\ h

\uihegbl_ ke_"mxsb_ ~_ckl\by

<:@GHJZkoh” "bArdhklb “he”_g [ulv [hevr_ j _dhf_g~*h\Zgdighqdhebq_kl\Z
jZa[mjb\zZIl_ev fh' _| \ukhogmlv qlh ijb\_~_| d kgbghlklibx hjizd gt ]h\
jZa[mjb\Zgby

Bgkljmdpbb libf_j

GZc”bl_ dhebqg_kl\h "b~rdhklb dklhjhbgbpZo KRey ~xcfh\h]h
lj_[m_lky ~ey jZa[mjb\Zl_ey \Zr|_jBa[mjb\Zl_ey Ij_[m_lky g_ f_g__
jZaf_jz Kf |Z[ebpm gZ ke_"mxs]ZceehgZ nml

kljZgb
129PP_ < f_lijbq_kdbo _Abgbpgo ff
jZa[mjb\zl_ ey Ij [m_Iky g_f_g__ e f

Mfgh vl _ wlh gbkeh gZ ieZgbjm_h_~bgbpZo KR:]ZeehgZ [ nmlZ fbg
jZkklhygb_ h[jZlgh]h jZa[mjb\ZgbylZae&ZehgZ gZ dZ "mx fbgmIm h[jZlgh]h
fbgmlim < j _amevlZl_ ihemqblk/jZa[mjb\Zgby

ijb[ebabl_evguc jZkg_|I| jZkoh~Z [lll*ll\lljll

jzkI\hjZ az dz ~mx fbgmim h[jZIéh]hJ q_kdbo _"bgbp&d f fbg
jZa[mjb\Zgby gZ dZ"*mx fbgmiIim h[jZIgh]lh jZa[mjb\Zgb\

<:@GHHij_~_eb\ lj_[m_fh_ dhebqg_kI\h [mjh\h]h jZkI\hjEe mh bkZgs_]m\EZ[ m
hj]ZgbaZpbx ~be_jZ dhfiZgbbS Wik _gNEZFKb ih \u[hjm gZkZ~db
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Kd\Z bggubgkljmf _glu

Lji [h\Zgby d [mjh\hfm jZkI\hjm ijb h[jZlghf jZa[mjb\Zgbb

>pbZf_ljjZa[mjb\Zl| ]Zeehg e f >bzf_ljjZa[mjb\Zl| ]Zeehg e f
beb ba”_eby nml beb ba”_eby nml
rxefz ff rxcfl ff
Axcef ff Axcfhl ff
rxcfz ff Axcfr ff
rxcfz ff Axcfh\ ff
rxcfz ff Axcfl ff
rxcfz ff Axcfh\ ff
rxefz ff rxefl ff
rxcfz ff Axcfh\ ff
rxcfz ff rxcfz ff
Axcfh\ ff Axcfh\ ff
rxcfz ff rxcfZ ff
Axcfhl ff Axcfhl ff
rxefz ff rxcfz ff
Axcfhl ff Axcfhl ff
rxcfz ff rxcfz ff
Axcfh\ ff Axcf ff
rxcfz ff rxcf? ff
Axcfhl ff rxcfz ff
rxefz ff rxcfz ff
Axcfh\ ff rxcfz ff
Axcfz ff rxcfZ ff
Axcfh\ ff rxcfz ff
rxcfz ff rxcfZ ff
Axcfhl ff Axcfhl ff
rxefz ff rxcfq ff
Axcfh\ ff Axcfhl ff
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\IhfZlbg_kdbdZ qgudexq

\IhfZlbq _kdbc ]Z _gguc dexq

ljb mklZgh\d_ beb kgylbb kd\Z bggh]h bgkljmf_yglkhihegpngbdly bebBegzZat_"bg_gby
Z\Ihfzlbg_kdbf ]Z_qg exghf

AN
>\b msb_ky bgkljmf_glu fhiml \ua\Zlv IjZ\fu
% p P |v Gbdh]*Z g_ bkihevamcl_ Ijm[gu_ dexqgb gZ [n4=sesssy h

dhehgg_

<:@GHGZg kbl _ gZ j av[m kfZadm KJA b aZlygbl kh_~Bg g@bf \jmggmx ij
mklZgZ\eb\Zlv gZ aZly]b\Z_fuc klud dhfihg_glu Z\ldhgZ]b od dodiq h ]

MklZgh\bl_ Z\lhfZlbg_kdbc ]Z_qguc dexqg \ iheh  edpbjZz&h by gy b

QuickWrench_JoinBreak_Flats.eps

Kh_~bg_gb_ JZat_"bg_gb_

JZa\bglbl_ Ibkdb b h[o\ZIbl_ Ijm[m ]m[dZfb

AZ\bglbl_ Im[db Ibkdh\

H{o\ZIbl_ Ijm[m ]m[dZfb

libdj_ibl_ jmdhyldb d az'bfzf H[_ jmdhyldb Nagdogu kfhlj_|

ljbdj_ibl_ rZjgbjgu_ ]Zcdb d jmdhyldZf aZtglh\Zy jgbyuldZ
gZoh”"bezZkv gZ”~ kh_"~bg_gb _f

H +H+ +H+ +H
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\IhfZlbg_kdbdZ qgudexq

Kh_"bg_gb_

—

ljhpzjzizcl_ ijyfmx ebgbx $ i
klhjhgu hl ebgbb kludz

ljh\_~bl_\lhjmx ebgbx % gZ .

ih"\b ghc gzZklb kh_"bg_gby kh
klhjhgu ijhlb\hiheh ghc gZijZ\e_gbx
aZlylb\zZgby gZ jZkklhyghbb rxcfz
ff hli_j\hc ebgbb | |
lh\hjZgb\Zcl_ jmdhyldm ~h kh\f s_gb

\Ihjhc ebgbb < k i_j\hc ebgb_¢
Ih\_jgbl_ jmdhyldm \ ijhib\hiheh ghf
gZijZ\e_gbb gz ~"\Z h[hjhlZ qglhJu
k[jhkblv "Z\e_gb_
Kgbfbl_ dhfihg_glu zZ\IhfZlbq_kdh]h
1Z_qghlh dexqgz

QuickWrench_Join.eps

JZat_"~bg_gb_

<jzZsZcl_ jmgdm ihdZ klud g_ jZahc”™_Ilky
Kgbfbl_ dhfihg_glu Z\IhfZlbq_kdh]h 1Z_qgh]h dexqZz
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;mjbevgdym[Z

'mjbevgZy Ijm[Z

J Imeyjgh_|_oh[kem b\Zgb_[mjbevghc Ijm[u

IhAThlh\dZ gh\hc Ijm[u

Ihilhjbl_ wlim ijhplfmja k dZ ~*hc k_dpb_c Ijm[u ij_"~_ q_f bkihevah\zZlv __ \Vi_]
jZa

KfZz vl _ \jmggmkx ih\_joghklv j _av[u b aZie_gbdh\ gZ h[hbo dthgpZeyljm[u kfZz:
[mjbevguo azZfdh\ gZ f _~ghc hkgh\_ >ey \u[hjZ ijERfib&Vijghc kfZadb

Kh_~bgbl_Ijm[m b azZlygbl_kh_"~bg_gb_
JZat_"bgbl_Ijm[m
IJBF?Q:GB?G _\uiheg_gb_ wlhc ijhp_“mju fh™ | ijb\_klb d aZjmZghmazifdh\ L

ih\j "~ _gZ beb bkihjg_gZ

Kfzadz azfdh\ i _j ~ dzZ ~uf bkihevah\Zgb f
KfZzaulZcl_ j_av[im b aZie_gbdb ho\Zlu\Z_fuo gZkd *"en{fibekfoadazfdh\ gz

f_~ghc hkgh\_ WIh ij_~hlI\jZsZ _| ihyle_gb_ j"Z\gbdwdhinfghgwZiel gbdZo b
j_av[_ >ey \u[hjZ ijZ\bevghc kfZadb kf klj

HgbkldZ j_av[u

HgbsZcl_j_av[m ih f_j_g_h[oh~bfhklib k ihfhsvx kiihb N\&veu gbkhb ~ | _j]_glZ

IJBF?Q:GB2G_ bkihevamcl_ [ _gabg beb ~jm]b_ jZklI\hjbl _eb gZWgbnlyghc hkgh\
kj_~kI\Z ij_iylkl\mxl| ijbebiZgbx kfZadb ~ey [mjbelguo ghkflbh&aZfdh\ b
kgb Z | ~he]lh\_gghklv j_av]u
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kh_~bgycl_b jZzat_~bgycl_ azfdb f_~e_ggh b h[*ebflZgghhWiklbha\h
i_j_dhkzZz b az_~Zgby j_av[u b dhjh[e_gby aZie_qbdh\
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H[kem b\Zgb
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ijD h[kem b\Zgbb
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|_j_~ ihklZz\dhc k aZz\h~Z \ "Zgguc Z|dj4dkKb4Aweddz7"ZxsZy "brdhklv hl\_gZxsZy
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Z\IhfZlbg_kdh]h Ijm[gh]h

em[jbdZlhjZ ~hihegbl_evgh Q @

Ijh\_jycl_jZkiuebl _evgmx gZkzZ~dm
Z\lhfZlbg_kdh]h Ijm[gh]lh em[jbdZIhjZz i_j_*»
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ljh\_jdZ mjh\gy ]_jf_IbdZ 7-&X b
Z\IhfZlbqg_kdhf Ijm[ghf
em[jbdZlhj_ ~hihegbl_evgh
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IJBF?Q:GBXfZadZ ~"ey [mjbevguaqg
azfdh\ ijhba\h~kI\Z "LWFK :LWFK]| ki_\
ij_"gZagZq_g9gZ “ey jZ[hlu k kbkl fhc
kfZadb Ijm[ dhfiZgbb 'LWFK :L W FiKomossheps
Bkihevah\Zgb_ ~jm]bo ]J_jf_Ibdh\ ~ey
[mjbevguo azfdh\ azZ[v_| kbkl_fm >ey
ihemq_gby “hihegbl _evghc bgnhjfZpbb kf
©J _dhf_g m_fu_ kfZadb b mkeh\gu
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gZijZ\e_gbx d ]b"jZ\ebqg_kdhfm $Zdm

+ ?keb gZ fZkeyghf hoezZ”bl_e_ bf__lky
dhgkbkl_glgZy kfZadZ b fZkeh | clF : v
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\ha*mohf beb ihAZ\Z fhc ih” \ukh/dbf g (o>
® O &)

NZ\e_gb_f kljm_c \h”u

j210m020h.eps

7LHU L




Hikem b\Zgb 146 Jmdh\h~kI\ihwdkiemZI|Z @bld
DZ ~u50 qZkh\

AZf gZ nbevljZ ]b*jhkbkl_fu

i j\hgzqzevgh_ h[kem'b\zgh c

IJBF?Q:GHB? Lhevdh ~ey 7LHU
hikh_~bgbl_ zZddmfmeylhj i_j_~ kgylb_f
]b”jZ\ebq_kdh]h nbevljz

AZf_gbl_ nbevlj 1brjhkbkl_fu ihke] i_
gZkh\ jZ[hlu < ~Zevg_cr_f azZf_|jgycl_
nbevlj g_j_a dZ ~u_ gZkh\ AZfl gycl_
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