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dhgljhee_jh\2 kh”3 kilpZgbp |_dklh\h]h ~hdmf_glZ j
|Z[ebp bkihevah\Zgguo bklhqgbdZ
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DHGLJHEE?JU KBKL?F: IH>>?J@DB IJBGYLBY J?R?

P_evx jZ[hlu ihk\ys_gZ jZajz[hldb f_Ih~bdb ih~"
j_r_gbc gZ Mmdki_jlguo kbkl_f gZ ij_p_"_glZo "ey
wnn_dlb\ghklb \u[hjZ ijh]jZffbjm_fuo eh]bq_kd&Hbo dhgl

>ey “hklb” _gby mdZazZgghc p_eb [ueb ihklZ\e gu

-Nhjfbjh\zZgb_ izZzjzf_ljbg_kdhc fh~_eb IED

- KharZgb_[Zau agZgbc hl _g_klI\_gguo b bfihjlguo

- lhkljh _gb_ f Ih~"bdb ijbgylby j r _gbc gZ [Za_ wc
gZ ij_p_".glzo

-ljh\ _jdZ kbkl _fu ih”™ _j'db ijbgylby j r_gbc ih \u]J
dhfie_dlh\Zgby dhgljhevgh ijh\_jhgghc ZiiZjZImju

< ijhp_kk_ \uiheg_gby ~Zgghc jZ[hlu ijh\_~_
bkke ~h\zZgb_ ij_~f _Ighc h[eZklb ;ueb \uyle _gu ijh[e
wnn_dlb\guf \u[hjhf TED b \uy\le _gu djbl_jbb hp_gdt
ijhp_kk_ijbgylby j r_gby

Knhjfbjh\zgz izjzf _ljbg_kdzZy fh”~_ev I1ED khkl
i ZjZf _1jZ ;ueb \u™”_e_gu b hljZg bjh\Zggu gZb[he _ \.
0ZjZdl _jbklbdb ih dhlhjuf [m”~_| hkms_kl\eylvky hl[h]
agZgbc h IED ba rimd lhkljh_gZ f_Ih*bdZ ijbgy
ijbf_g_gb_f WK gZ ij_p_"_glZo khklhysZy ba wlZih\

Kbkl _fz ih”™ _j'db ijbgylby j_r_gbc mki_rgh ijl
dhfie_dlh\Zgbb ZiiZgZlmjoZgbq_kdhc kbkl_fu



THE ABSTRACT

Master's thesis on the topic "Developing the methodologyokmn support
for the selection of domestic programmable logic controllers" containsge3 jph a
text document, 10 figures, 6 tables, 25 sources used.

EXPERT SYSTEM, PROGRAMMABLE LOGIC CONTROLLERS,
SUPPORT FOR DECISION-MAKING.

The purpose of the work is devoted to the developmennhethods for
supporting decision-making on the basis of expert systemgprecedents, to
improve the efficiency of the selection of programmable logic controllers)(PLC

To achieve this goal, the following tasks were set:

- Formation of parametric model of PLC.

- Creation of a knowledge base of domestic and imported PLCs.

- Building a methodology for decision-making on the basisxpert systems on
precedents.

- Checking the decision support system for selecting a PLChé&ac¢quisition of
test equipment.

In the process of performing this work, a detailed study of tigest area
was carried out. The problems associated with the effective selettRitCs and
the criteria for evaluating alternatives in the decision-n@kprocess were
identified.

A parametric PLC model consisting of 31 parameters is generated. The mo
important technical characteristics for which selection Wl selected, and the
knowledge base about PLCs from 80 pieces have been identifieairranged. A
decision-making technique using ES on precedents is constraotesisting of 7
stages.

The decision support system has been successfully tedteslacquisition of

equipment for a mechanical system.
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< ihke_"~g_ _ \j_fy ijb jZajzZ[hld _ b fh”
Z\IhfZlbabjh\Zgguo kbkl_fu azZdZhlgbeddbhhZlHkggk ijh[e
jZpbhgZevgh]lh \u[hjZ ijh]jzffbjm_fuo eh]bq_Kkid» dh
I _j\bgguo ij_h[jZah\Zl_e_c | ogbg_kdbo kj_~"kI\
ijh_dlbjm_fhc kHkl_fu

H{hkgh\Zgguc \u[hj ITED y\ey |ky Ihc \Z'ghc azZ”".
dhlhjhc \h fgh]hf azZ\bkbl jZpbhgZevgh_ jZkoh”h\Z
j_kmjkh\ aZzdZagbdz i_jki_dlb\zZ jzZza\blby kbkl_fu \
\azZbfh~ _ckl\b_ _ dhfizg glhj\b | _drdmjk_ Jhkm~ZjkI\.
bfihjlhazf_s _gb_ \klZ_| hgq_gv ZdimZevguc \hijhk h
IED hl_qgq_kI\_dg3jufb

< wlhc k\yab k p_evx wdhghfbb \j f gguo b fZIl_
ijb ijh_dlbjh\Zgbb gb g _]h mjh\gy Z\lhfZlbabjh\Zgfuo
azZz™"ZqZ jZajzZ[hldb f _Ih~"bdb kbkl_fu ihA* _j db ijbgylb
ijbal\Zgghc ihfhgv k” _eZlv hilbfZevguc \u[h] hl_q_Kk
hkgh\Zgbb dhfie dkZ | _ogbgq_kdbo b ~jm]bo dZq_ klI\ _

P_evxyZklhys ¢ “bkk_jlZpbb y\ey Iky ih\ur_gb_
\u[hjzZz ITED aZzZ kq_Il jZzajz[hldb f_Ih~bdb ih~"_j db ijb
[Za_ wdki_jlguogkhkp A glZo

Ih blh]Zf ZgZebaZ ihklZ\e _gguo ijh[e_f knhjfbjh\Z

-Knhjfbjh\zZilxjzf_ ljbgmkth” e®%ey hkms_kl\e_gby ih
|IEDb kha”Zgb_[Zau “Zgguo hl_g_klI\_gguo b bfihjlguc

- JZajzZ[hlzZlv f_Ih~bdm ihdYyjibdyp j r _ghbcih” [hjm
hl _q_klI\_ggudZl&mxsmgxkwdki_jlghc kbkl_f_ gZ ij_p_

-Hkms _klI\blv \g_"~j_gb_ kbkl_fu ijbgyWdkiemzdBdp!l
"ey dhfie_dlh\Zgby dhjgpl\hjgnggthc ZiiZjZImju DI:



H[t _dlhfgZklhys ]Jh bkke_ ~h\zZgby yl\eyxlky ijh[e_f
\u[hjZ IED ih® g_h[oh”bfu_ aZ”Zqgb

GZmqggZy ghVbagdhc jZ[hl_ aZdexqgqg4lhklym\" Ihfkha”:
[ZaZ agZgbc b f_|h*bdZ ijbgylby j_r _gbc ihal\heyxs.:
ih~AThj hl_q_kI\_gguo IED \f_klh bfihjlguo

ljZdlbqg_kdZy agZdglfghgie jZ[hlu aZdexqZqgllky n~lLhif
jZajzZ[hlzZzgZ kbkl_fu ih~~_j db ijbgylby j r _gbc iha)
jZajZ[hlgbdm J[ukljh ijhba\_klb hilbfZlewgwkd\\gphjo IE
bkoh”y ba dhgdj_lguo Ij_[m_fuo iZjZf_Ijh\ hij_~ _ey:
1Zzd  mdz" | |_ izjzf_ljuibth™dhjhjuf kj_~b hl_q_kI\ _ggl
g _\hafh™ g qglh iha\hebl ithgbfZlv gZijZ\e _gb_ hiulg
jZ[hl dhlhju_ gm gh ijh\h”~blv ey “hklb  _gby ihkdzZ\e
az"Bp



1 1jh]jzffbjm _fu_ eh]lbqg_kdb_ dhglhhemo jihev \

kh\j f _gghc z\IhfZlbazZpbb

‘he__ khjedZ ijhreh k ihy\e _gby i _j\h]lh fbdjhi
dhjihjZpbb ,QWHO Hg fh] \uihegylv kZfu_ jZagh
baf_gy_fu_ ijh]jZffgh B wlh h[_ki_gbeh g _\b”Zggu

fbdjhijhp_kkhjghc | _ogbdb Gh g_ klhbl az[u\Zlv
fbdjhijhp_kkhju Jueb kha”Zgu g_ klhevdh 7ey pZ[hl
dhfivxl _jZo kdhevdh \ dzZq_kkmijghgqyZfifigdh mkljhckl\
Z\IhfZlbaZpbb ijhfure_gghklb b [ulh\hc | _ogbdb GZ
kha~rZgu ijh]jzffbjm _fu _ eh]bq_kdb - rMkplbkld Z]
Z\IhfZlbabjmxsb_ jZ[hlm dZd hI*_evguo ZiiZjZlh\ ¢
ijh]jzffguf mijzZ\e _gb_f beb klbjZevguo fZrbg b fbdjh
|1Zd b h]jhfguo ijhba\h”kl\_gguoKdkigkdkm\jZzffbjm f
eh]bg_kdb_ dhgljhee _ju ~Z°_ [he__ jZkijhkljZg_ggu _
dhebq_klI\h dhlhjuo \h \k_f fbj_ g_7~Z\gh ij_\ukbeh fZ
fbeebZ3*H[sbc \b® IED hlh[¢Z jlgk ridd

Nutanue T
Cesab AUCKPETHBIE BXOAbl Crapr

0’.'5'. Cron
MJIK 150 7

ANCKPETHBIE BBIXO A bl C6

JbkmghdH[sbc \b™ IED
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| j\uc IED [ue jZajZ[hlZg \ ]h~m ]jmiihc bl g
General ORWRUYV IED J[ueb ijbf_g gu \ KR: ?%ey z
dhg\_c_jgh]lh k[hjhggh]h ijhba\h?kI\Z \ Z\Ihfh[bevgh:
nbjfZ ORGLFRQ kKhhlI\_Ikl\bb k i_j\hgZgZevghc Kki_|
mkljhckl\h ~“he gh J[ulv g_keh guf \ ijh]jzffbjh\Zgbb
ijhljzffu g_ "~he gz |j_[h\ZIv baf_g _gby ZiiZjZlghc
"he gu [ulv f gvr_ q_f m j_ e cguo b ihemijh\h”~gbc
gZdhg_p h[kem b\ZgBhhebgufhwllv fZdkbfZevdh. ijhklu

JZajZ[hldhc IED azZgbfzxlky \_"msb_ aZjm[_ " gu_
@odicon? ®@irect Logic? Adlen-Bradley? @mron Electroni@ A@lvantech?
©2FWDJRQ 6\VWHPV2 b I ~ Ba hl_q_kI\ _gbuomejydgjZ
dhgljhee ju B\flgdhgl WIEKBbdhgl Wfbdhg b 7]

Kh\j_f ggu_ IED ihfbfh ijhkluo eh]bg_kdbo hi_j.
\uihegylv pbnjh\mx h[jZ[hldm kb]l]gZeh\ mijZ\e _

j_]mebjh\Zgb _ nmgdpbb hi_jZlhjkdh]h mijZ\e _gby
bkihegbl _evgufb f oZgbaf@f dIfh*\b]Zl_eyfb deZi
eZfihgdzfb b | i dhlhju_ y\leyxlky g_hlt_fe_ fhc

Z\IhfZlbazpbb \h \k_o0 hljZkeyo iphfure_ _gghklb
Hkgh\gu_ hi_jZpkihHEDIkI\mx| dhf[bgZpbhgghfm m

eh]bqg_kdbfb koDfiifb Ih]lh kh\j_ f gguh]rmED\uihegyl\

Aim]b_ hi_jZpbb gBmigdgbb kq _IqbdZ b bgl_j\Zevgtl

h[jz[Zlu\zZlv az”_j°dm kb]JgZeh\ b | ~ Hkgh\gh_
aZdexqgZ_ Iky \ Ihf qglh h”"bghggZy dhfizdlgZy ko fZ

j_e_ >im]h_ ij_bfmsnikkiddpbb JEDebamxlky ijh]jZffgh
ZiiZjZlgh ihwlhfm _]1h ih\_~_gb_ fh 'gh baf_gblv

mkbebyfb

K_lhrgy 1ED jzZ[hlZxl \ wg_j]_lbd_ \ h[eZklb k\y
ijhfure_gghklb \ kn_j_ ~h[ugb IjZgkihjlbjh\db g_nlb
10



h] _ki_q_gby [_ahiZzkghklb \ dhffmgZevghf ohayckl
Z\IhfZlbazZpbb kdez”~h\ \ ijhba\h?kI\_ ijhAmdlh\ iblZz
ljZgkihjl_ \ kljhbl_evklI\_ '\ kbkl_fZo mijZ\e_gby
ijhp _kkZfb b jh[hlhl _ogbqg_kdbfb dhfie _dkzZfb
nmgdpbhgZevdgwafh ghklb ohjhfrbogbg_ kdbZjzZf Iju
hlghkbl_evgh gbadZy klhbfhklv b ihklkygghm\_ebkghbyb
gZ”~z ghklb y\ey |ky fhlb\Zpb_c ”"ey ij_"ijbgbfZl_e ¢
ijhba\h~klI\h azf_gyy rbjhdh jZkijhkljZgzgegegudhglZd
mijZ\e_gby gZ kbkl_fu mij4¥ey_fu_ IED

J _amevilZlhf wlih]h y\ey Iky Jukljuc jhkl ijhba\h”k
dhgljhee jh\ aZ ihke_ "gb_ e | bo \uimkd \ fbj_ m
ijb[eb Z Iky d mjh\gx fej0. \ [|h~"

11 Keh'ghklb fghlhnzdlhjghlh ijbgylby j r_gbc i
ijh]jZffbjm fueh]bgq_kdbgljheen\j

Hkgh\gh_ \ebygb_ ijb \u[hj_ ITED ihevah\Zl_e
| ogbq_kdbf o0zZjzdl_jbklibdzf bkihevam_fhfm ijh]jZff
]b[dhklb dhfihgh\db ih” dhgdj_Igu_ | _ogheh]bqg_kdb_
P_gZ ijhba\h”bl_evghklv b | ~

< gZklhys_ _\j fy m [hevrbgklI\Z kh\j f gguo IED
jZaebqguo izjzf dhhhju_ g_h[oh”bfh mgblu\Zlv ijb
dhgljhee h&kgh\gu_ ba gbo fh'gh jZa[blv gZ
wdkiemzZlZpbhggu _ b ihlj_[bl_evkdb_ k\hcklI\Z H
dhlhju_ g_h[oh”bfh mqgblu\ZIv ijb \u[hj_ hlh[jZ _gu gZ

LZd °_ jZaghh[jZzab_ fh”_e _c¢c IED gZ ijhfure_gghf
\j_fy \ wlhc h[ezZklb 1ij_"klZ\eyx|l k\hx ijh*mdpbx
jZajZ[hlqbdh\ dED[he__ ihimeyjgu dhgljhee ju H\ _ g

WEKB Fbdhgl Wfbdhy kbZVbhjl \ aZljm~gbl_evgmx k
11



jZajzZ[hlgbdh\ Z\lIhfZlbabjh\Zgguo kbkl_f dhlhjuf [u\Z
h[t _dlb\gh_j r _gb_ih jZpbhgZevghfm \u[hjm | _ogbq_

Hrb[db \ \u[hj_ TED fh]lml \ua\Zlv \ "Zevg _cr_f 7
wdhghfbg_kbdb\| f ggwZljZlubaaZ hlkmlkli\by mq_IZ |
ijhljzffgl@iizjZlghc kh\f_klbfhklb IED b kHXl. fu \ p_eh

| = TexHumueckue HAPAKTE QHCTHER

— [T ] KONM4ecTED KaHaNOoE BEOASELIED IS
L[] BrecTpoAeACTEME

L [T YPOBHM HAaNPAMEHWA EX000EE EIH000E
— [T ] HanpameHWe K3onALMKM

I P BECOANYATAUMOHHEIE X308 KTERMCTHER

L[] AManasoH pafodux TeMNepsTyh
L [T] OTHOCWMTENEHAA BNaXHOCTE BOS0wE

I E7 MoTpefWTENLCKEWME CEOACTES
I MNP OMSEOAMTENEHOCTE

L[] EBpemMA BERINONHEHWA ONEREUMA
L [ ] PyHEUMOHANEHOCE

| L~ napeswuocm

___ [ ] HapafoTka Ha oTkas (MTEF)
I |':__| cpedHeEE BEREMA BEOCCTAHOBNEHMA (WMTTR)

— E? ZaTpaTkl

| = croumocTe npuofpeTedna

[T ] cToMMOcTE 0B0pyO0EaHKMA
L[] CcTOMMOCTE MOHTEHGE

[; CTOMMOCTE JKCOMYATIALMA

L[] noTpeGnAeman MOWHOCTE
- [ ] rapaHTHRHBIA cpok

I P MACCAraAapHMTHRIE X303 K TERMCTHEK

L[] macca
L [ rafapel
JbkmghdHkgh\gu_iZjZf _lju dhlhju_ g_h[oh”bfh m
\u[hj_ IED
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Wdki_jlgu_

oh”

jZaghlh jh~z

kbkl_ fu
kh\_jr_gkl\mm¥Xdb \hafh ghklb j rZlv Ijm~gu_
ijZdlbqg_kdhc
ijh[e f

dzd bgkljmf_gl \

jZ[hlu
Ibiu

Wdki_jlgu_
dhlhjuo

kbkl_fu

Ij_~klZ\e _ggu_ \ IZ[ebp_
LZ[ebpZ Lbibgqgu_ dzZIl_]hjbb ijbf_g_gby wdki_jlguo kbl

DZI_1hjby [Ij_~f_
h[eZklv

J rZ _fZy ijh[e_fz

Bgl _jij_lZpby

HibkZgb_ kbimZpbb ih bgnhjfZpbb |
AZIgbdh\

lih_dIibjh\Zgb_

Ihkljh_gb_ dhgnb]mjZpbb h[t_dIh\ |
h]jZgbg_gbyo

leZgbjh\Zgb _

Hij ~ e _gb_ihke ~h\Zl _evghklb

>bZ]ghklbdz

<uy\e_gb_ijbgbg g_ijZ\bevgh]h nmg
kbkl fu ih j amevl|ZIZf gZ[ex”"

Khklz\e_gb_ j_p_ilh\ bkijZ\e_gby g
Hlezndz nmgdpbhgbjh\Zgby kbkl_fu
3 thal <uiheg _gb_ihke_"h\Zl _evghklb ij
~thg bkijZ\e gbc
KjZ\g_gb_j _amevlZlh\ gZ[ex™ _gbc
GZlex"_gb_ i amevlZIZfb
Fhgblhjbg] Dhgljhev aZ khklhygb f keh gh]h h

Dhgljhev aZ khklhygb f kbkl f h[]

H[jZ[hldZ ~Zgg

Kbkl _fu h[s_gby gZ _kl_kI\_gghf

H[{mqg_gb_

>bZ]ghklbdZ hlez~dZ b bkijZ\e gl

h[mgZ _ fh]h

DeZkku WK ih ijbgpbizZf \u\h~Z agZgbc
1 Ijh mdpbhggu_ WK

2 WK k "hkdhc h[tyle _gbc

3 WK hkgh\Zggu_ gZ ij_p_"_glZo

ljh*mdpbhgguwlhWKdki_jlgu _
fgh™ _klI\Z

khklhbl ba

kbkl_fu
ijh mdpbhgguo

ijh\_jy fuo ih ijZ\bezim®?keb
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WK k “hkdhc h[Ftyld evldki jlgu_  kbkl_fu KkljZI_]by
j_r_gbc dhlhjuo b~ | ih ijbgpbim dhee_dlb\ghc jZ]
g _kdhevdbo wdki_jlh\ ihhg_j “gh "hihegyxsbo “"Zggu

WK hkgh\Zggu_ gZ ij- wlh_wldko jlgu_ kbkl_fu ki
ijbgylby j_r_ghkdhlhjlh&kms_kl\ey |Iky gZ hkgh\_ h[hds_g
klZlbklbdb nzZdlbq_kdb ijbgbfz_fuo j_r )giblkghhgibhZe
\Z g _crbf hlebqgbl_evguf ijbagzZzdhf ij_p_~ _glguo WK
;Zau 1j_p_"_glh\

lj_ p_"_glj_amevlZl ihemqgq_gguc \ oh”_ Dbkke_*
h[t _dlZ

ZaZ ij_p_"_glHZaz kh~ jZsZy k\_~ gby h |
bkke_~h\Zgby h[t_dlh\

Ozjzdl_jgufb q_jlzfb wdki_jlghc g&bkilj_fu ~ glZz
yleyxlky

s q_ldZy h]jZzgbg_gghklv ij_~f _Ighc h[eZklb

s kihkh[ghklv ijbgbfzlv j_r_gby \ mkeh\byo g_hij_~_

s kihkh[ghklv h[tykgylv oh™ b j_amevlIZI|l j_r_gby ihg
ihevah\zl_ey kihkh[hf

s q ldh_jZa™” e _gb_~ deZjZlb\guo b ijhp_"mjguo a
f oZgbafh\ \u\h”~Z

s kihkh[ghklv ihihegylv [Zam agZgbc \hafh ghklv g.
kbkl_ fu

s j_amevlzZl \u”*Z _Iky \ \b”»_ dhgdj _lguo j_dhf _g*"Zpb
keh b\r_cky kbimZpbb g_ mkimiZxsbo j_r_gbyf en
ki_pbZebklh\

s hjb_glZpby gZ j r _gb_g nhjfZebah\Zgguo kihkh][
ihdZz g _ba\_kl_g azZ”Zq

s hlkmlkl\b_ ]ZjZglbb gZoh ~_gby hilbfZzevgh]lh j_r_
\hafh ghklvx mgblvky d®Bl.hrb[dZo

15



13 lhklZgh\dZ aZ*Zqb bkke "~h\Zgby

P_evxyZklhys ¢ “bkk_jlZpbb y\ey Iky ih\ur_gb_
\u[hjzZz IED aZzZ kq_l jZzajz[hldb f_Ih~bdb ih”"_j db ijb
[Za_ wdki_jlguo kbkl_f gZ ij_p_"_glZo

< khhiI\_Ikl\bb k ihklz\e_ ¢lyghgchkpmhewtxjh\zZlv ke ~mx:
azZ"Zqgb

1 Nhjfbjh\zZgb_izZjzf_ljbg_kdhc;fh™ _eb IED

2 Kha”rZgb_ [Zau agZgbc hl_g_kI\_gguo b bfihjlguc

3 Ihkljh_gb_f _Ih~*bdb ijbgylby j r _gbc gZ [Za_ wd
gZ ij_p_"iglZo

4 1jh\_jdZ j_amevizZlh\ jZ[hlu kbkl_fu ihA™_j db ijb
ith \u[hjm IED ~ey dhfie_dlh\Zgby dhgljhevgh ijh\_jhqgc

>ey j_r_gby wlbo az”~Zq [m~mllhitbithkyjlgugby kbkl
ihA~ _j"dpbgylby j_r _gbc b jZkkm ™~ _gbc gZ hkgh\_ ij_|

< oh”_ bkke_~h\Zgby J[ueh ijh\_~ gh bamq_gb_ ij
khljm~gbq_kI\_ k bg g _jZfb :H BKK bkke_"h\Zgu
jZ[hlu b \uy\e_gZ g_h[oh”~bfhklv \ Z\IhfZlbaZpbb hij_~
;ue knhjfbjh\Zg i_j_ g _gv azZz”~Zq " _|ZebaZpby b \uy
dhg gghfm j_amevliZIm \oh”gu_ \uoh”gu_ ~Zggu_ \a

>hims_gbyfb b h]jZgbd"Zdgyttb jZ[hl_ [m”_| ylEwnl&k:
agZgbc g_ ij_ Il _gm_| gZ iheghlm ho\ZlZ \k_o k
ke "h\zZl _gvghZjZglbjm_Iky gZoh ~ _gb_ ijyfh]h ZgZeh]

16



14 <u\h?u ih JeZ\_

< "Zgghc ]eZ\_ [ueb ihdZaZgu h[rbjgu_ h[eZklDb
kh\j f gguo kbkl _fZo Z\lhfZlbaZpbb

HibkZgu keh ghklb fgh]l]hnzdlhjgh]h ijbgylby j_ r_

ijh]jzffbjm_fh]h eh]bg_kdh]h.dhgljhee jZ
HibkZgu | _ogheh]bb wdki_jlgh]lh ijbgylby j r_gbc
ljhba\_"~ gZ ihklZgh\dZz az”~Zqb bkke_ "hHh\Bgty
hl]jZgbq_gby b "hims_gby

17



2 HibkZgb_ h[h[s_gghc fh” _eb ijh]jZ&hjmg fhdmh]h

dhgljhee jZ

>ey deZkkbnbdzZpbb h]jhfgh]h jZaghh[jZaby |
gZklhys__ \j_fy dhgljhee_jh\ jZzkkfhljbf bo kms_kI\_gg

Hkgh\guf ihdzZzazl_e_ f IED y\ey_I|ky dhebg\uhihhzdZz
lh wlihfm ijbagZdm IED ~_eylky gZ ke_~mxsb_ ]Jjmiiu

HaHo-[/IK (MeHee 16 g g | mukpo-JK {bonee
KaHanos) e ‘ 16, no 100 xaHanos)

cpearue (bonee 100, PR &7 bonbwme (bonee 500
Ao 500 kaHanos) KaHanos)

Jbkmghd=jmiiuEDihdhebq kI\h dZgZ&u\hWA~Z

lh jZkiheh  _gbx fh*meudhNBNED [u\Zxl

Fhghl[ehggufibdhlhjuo mkljhcklA\Wu\WhZzZg fh™ | [u
m~"Ze gh ba dhgljhee_ jZ beb aZf_g _gh gZ “jm]Jh_ DI
ij_"klz\ey | kh[hc _“bgh_ p_eh_ k mkl\htXxI\g®ijh¥hj
h~rghieZlguc dhgljhee | Fhgh[ehgguc dhgljhgbefjjfh

dZzgZeh\ “bkdj_Igh]h \\h*Z b dZgZeh\ j_e _cgh]h \u

Fh mevgu khklhysb_ ~ba h[s_c¢c dhjabgu rZkkb
jZkihezZ]lzZxlky fh"mev p_gljZevgh]lh ijhp_kkhjzZ b- kf_
\u\h~Z Khklz\ fh*me_c \u[bjZ_Ilky ihed\dk\WAdhkdbf h
j_rZ _fhc az~Zqb Lbih\h_ dhebqg_klI\h kehlh\-"dy k¥fh g
32;
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JZkij_~_e_ggu_ k m~Ze_ggufb -fbotinmedy ibdhihyjdo
fh*meb \\\N\A~*Z \uiheg_gu \ hI* _evguo dhjimkZo
fh me_f dhgljhee_jZ ih k_Ib hJuggh gZ hkgh\b fithgimir
[ulv jZkiheh  _gu gZ jZkklhygbb ~h df hl ijfb®_kkhjg!

QZklh i_j_gbke_ggu_ dhgkljmdlb\gu _ Ibiu
dhf[bgbjmxlky gZzZijbf_j fhgh[ehgguc dhgljheehgvtdh_I
kt fguo ieZl fhgh[ehgguc b fh”mevguc dhgljhee_
A"hiheg_gu m~Ze_ggufb fhMewwbz \\gMzZu m\_ebqgblv
dhebq_kl\h dmBhzZeh\

lh dhgkljmdlb\ghfm bkiheg _gbx b kihkh[m dj_ie
N eylky gZ

s IZg_evgu_ "ey fhglZ Z gZ iZg_ev beb "\ _jpm r

s >ey fhglz Z gg tdm \gmljb rdZnZz

s >ey dj_ie_gby gZ kl_g_

Klh_qguey fhglZz Z \ klhcd_

; _kdhjimkgu _

Ih h[eZklb ijbf_g _gby dhgljhee_ ju ~ _eylky gZ k
Mgb\ jkZevgu_ h[s_ijhfure_ggu_

>ey mijZ\e_gby jh[hlZfb

>ey mijZ\e _gby ihabpbhgbjh\Zgb f b i j f s gb
DhffmgbdZpbhggu _

IB>dhgljhee ju

Ki_pbZebabjh\Zggu _

w »u u u u un u u oun

kihkh[m ijh]jZffbjh\Zgby dhgljhee_ju [u\Zxl
ljh]jZffbjm_fu_ k ebp_\hc iZg_eb dhgljhee_jz
ljhljZzffbjm_fu_ i_j_ghkguf ijh]jZffZlhjhf
ljh]ljZzffbjm_fu_ k ihfhsvx “bkie_y furb b deZ\b:
ljh]jZffbjm_fu_ k ihfhsvx i_jkhgZevgh]h dhfivxl

Dhgljhee ju fhiml ijh]jZffbjh\ZIvky gZ ke ~mxsl|
19
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s gZ deZkkbg_kdbo Ze]lhjblfbg_kdbo yBasid)jZo & K
s gZ yaudZo FW&

Dhgljhee_ju fhlml kh”_j ZIv \ k\h_f khkiXd\h¥fE"n
beb g_ kh”_j Zlv bo [Ijbf_jzfb dhgljhee _jh\-\[u\d A"
yleyxlky dhffmgbdZpbhggu_ dhgljhee_ju dhlhju_ \u
f "k _ 1 \h]h rexaZ beb dhgljhee ju ihemqgZxsb_ "Zgc
gb g _]h mjh\gy b_jZjobb :KM LI

cjobl_dImjhc dhgljpZaujZgZ[hj _]h hkgh\guo dhfih
b k\yva_c f_""m gbfb Lbih\hc khklzZ\ IED \dexqgqZ_I| p_g
1Zfylv k_I _\u_ bgl_jn_cku b mkighltkE®\Z \\h"*Z

ljhp_kkhjguc fh¥deegz\ Ik _[y fbdjhijhp_kkhj p_glj
ijhp_kkhjgh_ mkFPRtMI\haZihfbgZxsb_ mkljhcklI\Z qZk
\j_f_gb b klhjh™ _\hc |Zcf_j Hkgh\gufb 0ZjZ
fbdjhijhp_kkhed xlky jZajy*ghklv \ IED bkfbevdmxdky
32jZajy”rgu_ fbdjhijhp_kkhju lZzdlh\Zy qZklhlzZz Zjo
hi_jZpbc k iezZ\Zxs_c¢ lhgdhc Ibiu ihA™ _j b\Z\duo*Zhjl
| fi_jZImjguc “"bZiZzahg jZ[hlhkihkh[ghklb b ihlj_ [ey f:

ljhba\h”~bl_evghklv fbdjhijhp_kkhjh\ k h”"ghc b Ihc
ijhihjpbhgzZevgzZ I1Zdlh\hc qZklhl_ ;hevrbgkl\h dhgljh
fbdjhijhp_kkhju k khdjZs_gguf gZ[hjhRetudetignstrdctiort
Set &RPSXWLQJ \ dhlhjuo bkihevam I|Iky g [hevrh_
h"bgZdh\hc “ebgu b [hevrh_ dhebg_kl\h j Jbklhh\ |
dhfZg” iha\lhey | kljhblv [he__ wnn_dlb\gu_ dhfibe
ijhp_kkhjz kihkh[guc aZ dZ "~uc |zZdl \u”zZ\ZIlv | _a
hqg_j_~ghc dhfZg”u

>ey dhgljhee_jh\ \uihegyxsbo bgl_gkb\gmx f
h[jZ[hldm NZgguo \Z gh gZebgb_ fZl _fZlbqg_kdl
\kihfh]Zl_evgh]lh ijhp_kkhjZz \uihegyxs_]h hi_jZphb

Ilhqgdhc beb kb]gZevguo ijhp_kkhjh\ \ dhlhjuo hi_jz
20



\uihegyxlky aZ h”bg |Zdl Kb]JgZevgu_ ijhp_kkhju i
\uiheg_gb_ hi_jZpbc k\_jldb beb [ukljh]h ij_h[jZah\Zg
ljhp_kkhjguc fHEMewihegy | ke _"mxsb_aZ”~Zqgb

- kh[bjzZz_ | "Zggu_ ba fh me_c \\h*Z \ iZfylv b hl
iZfylb \ fh*meb \u\h"Z

- \uihegy_| h[f_g ~Zggufb k mkljhckI\hf "~ey ijh
dhgljhee jZ

-\u~rzZ | f_Idb qZkh\ j_Zevgh]lh \j_f_gb

-hkms_kl\ey | h[f_g "Zggufb k ijhfure_gghc k_lvx

-j_Zebam_|I| kl_d ijhlhdheh\ ijhfure_gghc k_Ib "e
bkihevah\zZlvky \kihfh]Zl_evgu_ dhffmgbdzZpbhggu_ ijf

-\uihegy_ | gZqgZevgmx aZ]jmadm b bkiheg_gb_ hi_

-mijZ\ey | Z&l[ZflgzZz k iZfylvx

HAghc ba | _g® _gpbc \ jZa\blbb IED vy\ey Iky
ijhp_kkhjguo fh”me_c¢c jZaghc fhsghklb “ey h”gh
dhgljhee jZ WIlh ihalhey | ihemqgblv k_jbx dhgljhee |
| f kZfuf ihdjulv [hevrbc k_]f _gl jugdZ Z lzd’
fhr jgbaZpbx dhgljhee jh\ dmie _gguo ihlj [bl_eyfb
hrgh]lh fh29hey

D hkgh\guf ozZjzZd!l _jbklbdzf ijhp_kkhjgh]lh fh mey

-Lbi hi_jZpbhgghc kbkl_fu :LQGRZV &( 4LQK[ '2

"

-GZebgb_ Dbkihegkl eéwghey klZg”rZjlghc kbkl _fu

ijhljZffbjh\Zgby gZ yaudZo3FWD

-Lbiu ihA _j"b\Z_fuo bgl_jn232kRS-426RS-485, CAN,

86% (WKHUQHW b ~j

- Lbiuih”A™ _j°b\Z_ kud (Modbus RTU, Modbus TCP, Ethernet,

Profibus, CAN open, Device Ndi”});
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- <hafh ghklv ih~"dexg_gby mkljhckl\ bg”*bdZpbb
hi_jZlhjz k\_Ih*bh”~gh]h beb @DB bg*"bdzZlhjZz deZ\b
k bgl _jn_ckzZfb 9*$ '9, beb &026 /9'6 I|j_d[heZ b 7]
JZajy*ghklv beb [blZ
Lzdlh\Zy qzZklhlZ fbdjhijhp_kkhjzZ b izZfylb
<j_fy \uiheg _gby dhfzg”"

H[t f b_jZjoby b Ibiu iZfylb HAMewdwrktI Ay ne

b 7]

- Lbiu \kljh_gguo nmgdphclméBbh| kg _Ilgbdb |
Zelhjblfu ihabpbhgbjh\Zgby b mijz\e _gby “\b™ _gb_f b

-;j_g%tjhba\h”bl(Inel, AMD, Atmel, Motorola, Real Lalb * }).

;ukljh”™ _ckl\b_ ijhp_kkhjgh]l]h fh*mey IED h[uqgh
\j_f _gb \uiheg_gby eh]lbg_kdbo dhfzg”" ihkdhevc
jZkijhkljZzg_gu ijb j_ZebaZpbb Ze]lhjblfh\ mijZz\e_gby

H]jhfgh_ jZaghh[jZab_ aZ”"Zq \haeZ]Z fuo gZ
aZ\bkbfhklv p_gu hl fhsghklh y\belhkeeijjggbghc [hev
jZaghh[jZaby bkihevam_fuo fbdjhijhp_kkhjh\ hl-ijhk
jZajy*guo $WPHO b OLFURFKLS ~h kZfuo \uk
fbdjhijhp_kkhjh\ k_jbb 3HQWIMHXP \dexqZy “~\moty
g _luj_oty”™ jgu_ ijhR0ORK.hju

<hkvfbjzZajy*gu_ fbdjhijhp_kkhju ihevamxlky [he
Z\lhghfguo -lBB>gljhee _jZo b -1Edldjh "ey g_keh gt
Zelhjblfbqg_kdh]h mijZ\e _gby klZzgdzfb | _iebpZzf
| _ogheh]bqg_kdbfb ZiizZzjzIZfb \' dZg_kI\_ f_"k_I_\
"hklhbgkl\hf y\ey |ky \ukhdzZy gzZ”_"ghklv k\yaZg
ijhklhlhc ijh]jzffgh]lh h[_ki_q_gby

H[{ugqgh fbdjhijhp_kkhju bkihevam_fu_ \ IED
ithdhe_gbc hlklZx!l hl ijhp_kkhjh\ hnbkguo i_jkhgZevgu
\ kl\yab k highkbl_evgh fZeuf h[t_fhf jugdZ IED dhlhj
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hdmiz_ fhklv jZajzZ[hldb gh\h]h dhgljhee jZ azZ i_jbt
fbdjhijhp_kkhjh\

?fdhklv iZzfyhlbj ~ ey | dhebqg_klI\h i_j_f gguo |_]
fhlml [ulv h[jZ[hlZgu \ ijhp_kk_  nmgdpbhgbjh\.
fbdjhijhp_kkhjzZo \j_fy “hkIlmizZz d izZfylb y\ey Iky h~”gt
nzZdlhjh\  h]jZzgbgb\Zxsbo J[ukljh™ _ckl\b_ Thwlhfm i
g_kdhevdh mjh\g_c¢c b_jZjobb \ azZ\bkbfhklb hl qzZ
ojZgysboky \ g ¢ "Zgguo b J[ukljh” _ckl\by B _jZjoby
kms_ kI\ _gguf oZjzdl _jbklibdzfb Zjobl _dImju ijhp_kkh

ithalhey | kgbablv hljbpzZl _evgh_ \ebygb_  f ~e
[ukljh”™ _ckl\b _ fbdjhijhp_kkhjZ Hkgh\gufb |biZ
yley liknklhyggh aZihfbgZxs__ mKkAMckhVhjZlb\gh _

aZihfbgzZxs__ mkljiHAMh b gZ[hj j_]bkljh\ J _]bklju
kzfufb [ukljh”_ckl\mxsbfb we_ f _glzZfb izZfylb ih
bkihevamxlky Zjbeh]bodhkdbf mkljhcklI\hf EM “ey [
we f glZjguo dhfzg” ijhp_kkhjZz IAM bkihevamx| ~*
baf _gy _fhc bgnhjfZpbb lZdhc dZd hi_jZpbhggZy
mkljhckl\ aZ]jmaqbd bkihegy fuc fh"mev ijh]jZffu
bkihevam_ |ky ”"ey o0jZg_gby ~Zgguo dhlhju_ fgh]hc
ijhp_kk_ jZ[hlu dhgljhee jZ gZijbf_j agZq_gby
iIjhf_"mlhgguo \uqgbke gbc "bZ]lghklbg _kdZy bgnh
\u\h*"bfu_ gZ ]jZnbdb ~Zggu_ ey hlh[j[23. gby gZ ~bki

< dzZqg_kI\_ TAM hJuggh bkihevam_I|ky we _ dljl
I _j_ijh]jzffbjm_fzy iZfylv -('BecRibally Erasable Programmable
520 JZagh\b”ghklvx ((3520 y\eiZfWMy niglwgpbi ~_ckl
dhlhjhc hkgh\Zg gZ o0jZg_gbb azjy*zZ \ dhg”™_gkz
ieZ\Zxsbf azl\hjhf b ih*eh-EgabilhjZz HKkh[_gghklvx
1Zfylb y\ey |ky __ wg_jlhg_aZ\bkbfhklv | _ khojZc
\udexqg_gghf iblZgbb
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Cremnasn
(hrIenI-naMaTh

---------------- ol

IIponeccopnsrii |

113Y 03y

Yacu Cropo.
PB TaHMep

JbkmgRdLbih\Zy Zjobl _dImjZ IED

KlbjZzgb_ b i_j aZibkvidftylbewrihegy |ky g_ hI™ ¢
yg_cdZfb Z [hevrbfb [ehdZfb ithwlihfm hgZ ihe
ijhbkoh”ys  hl Zglebckdh(kiut®@DVK G_"~hklzZldhf \k_
yley |ky gbadh_ [ukljh® _ckl\b _

Dhebqg_kl\h pbdeh\ azZibkb bgnhjifZfiybb hhjzZgbrygr gt
khklzZz\ey | g kdhevdh ~_kyldh\-ilafkWyg fBa INew \\NZyg

I_gZlgmx ieZlm beb [ulv kt_fghc
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< dzZq_kI\_ HAM kh\j f ggu_  fbdjhijhp_kkhji
klZlbqg_kdmx iZfylv Stétie Rardom AccesSHPRU\ b "bgZfbq_
(DRAM xDynamic Random Access Memory), SDRAM (Synchronous DRAM).
65%$0 \uihegy |ky gZ |Ijb]]_jZo bgnhjfZpby \ dhlh]
g _hl]jZgbq_ggh “he]lh 1ijb gZebgbb iblZgby < “"bg
bgnhjfZpby ojZgblky gZ dhg”_gkZlhjZo b ihwlhfn
I _jbh~"bg_kdhc j ] g _jZpbb i _j aZjy®*db dhg” _gkZlh
ljb]] __jghc izZfylb hlghkblky __ \ukhdZy klhbfhklv Kk
iehlghklvx dhfihgh\db Ijb]]_jh\ gZ djbklZee_ b fZeh_
d p_g_ >hklhbgkl\hf y\ey Iky \ukhdh_ J[ukljh?_ck
I1b1Z]_jp \ Ih \j _fy dzd izfylv gZ dhg”_gkZlhjZo g_
gZklhlZo \ur_ khl_g ]_jp H[Z Ibiz izZfylb '5%$0 b 6
khojZgylv bgnhjfZpbx ijb hldexq _gbb iblZgby IED It
Ibiu IED bkihevamxl [ZIlZj_cgh_ iblzgb_ izfylb
jZ[hlhkihkh[ghklb kbkl _fu ZzZ\lhfZlbaZpbb ihke_
ij_ju\Zgblylzgby

Fhghl[ehggu_ b fh"mevgu_ dhgljhee_ju bkihevan
1ZjZee _evgmx rbgm ”"ey h[f_gZ ~Zggufb-\lu\hHZm eylftp
ihal\hey | gZ ihjy*hd ih\ukblv Jukljh”® _ckl\b_ bo kijhl
ihke ~h\Zl _evghc rbghc [1ZjZee _evgu_ rbgu fhlml |
(ISA, PC/104, PCIl, Comact3 &, 90( &;0 beb qgzZklghnbjf_
lhke "~h\Zl _evgZy rbgZ dhgljhee_ jZ gZ hkgBi) b
bkihevam_|ky ey ih*dexq_gby d g_fm m~Ze_gguo |z
\\h~Xu\h125].

Dhgljhee_ju k fh meyfb mijzZ\e_glhkihlabanpdky
jh[hlZzo f_tZkeeh j \hh[jZ[Zlu\Zxsbo klZgdZo k[hjhqg
Ibih]jZznkdbo fZrbgZo \' h[hjm~h\Zgbb “ey h[jZ[h
"habjh\Zgby b miZzdh\db 7~ey Z\lhfzZlbg_kdhc k\Zjdb
h[jZ[hldb ihemijh\h*gbdh\uo ieZklbg b | i
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< kbem ki_pbnbdb azZ”~Zgb dhgljhee_ju ey mij:
azZgbfzxl hl*_evgh_ f_klh gZ jugd_ IED ihkdhevd
iZjZf_1jzZfb fhAme -tu\vvZZ 1Zd b ki_pbZebabjh\Zgguf ij
h[_ki_qg_gb_f Hkgh\gufb hlebgbyfb hl fh”me_c¢ h]
yleyxlky ih\ur_ggu_ [|j_[h\Zgby d J[ukljh™_ckl\bx b
dZgZeh\ \\&¥Y2*Z hilbfbabjh\Zgguc "ey aZ*"Zq mijZ\e _
p_evx fbgbfbaZpbb klhbfhklb

We _dljhijb\h” kljhblky h[ugqgh k ~\mfy dhglmjzZfb
<gmlj_ggbc dhglmj k kb]JgzZehf hl ~ZlgbdZ kdhjhk
bgdj f _glgh]h wgdh”_jZ bkihevam_|lky *ey mijZ\e _gbhb:
gZklh j _Zebam _ |ky \gmljb k_j\hmkbebl ey <g _rgbc di
hl hkb ~"\b]JzZl _ey beb hl _]h gZ]jmadb bkihevam_|ky *
bkihegbl _evgh]h f _oZgbafZ b \jZsZxsbf fhf_glhf H|
gZ]jmadb iha\hey | ih\ukblv IThgghklv j_ ZebazZpbb Ij.
bkihevah\zlv g "~ _kldb_ f _oZgbqgq_kdb_ k\yab h~"gzdl
aZfdgmlhc kbkl _ fu

Kb]J]gZe h[jZlghc k\yab \g_rg_]Jh dhglmjZ ihklmi
iheh™ _gby \ dzZq_kI\_ dhlhjuo bkihevamxl wgdh
ihl _gpbhf_lju "Zlgbdb OheeZ b [Zohf_lju Wgdh-
Z[khexlgu_ b bgdj_ f glgu_ Bgdj_ f glgu_ wgdh”_ju hi
itheh™ _gby f _oZgbafzZz Z Z[khexlgu_ hij_~ eyxl|l _]1h ZJ[I
J ahev\_ju \uihegyxl Im °_ nmgdpbx qglh b wgdh”_ju
\uoh”~ghc kb]gZe ihkdhevdm ihkljh_gu gZ hkgh
ljZgknhjfZzlhjZ b \u”~Zxl kbgmkhb”"Zevguc b dhkbgmk
dhlhju_ iha\heyxl \ugbkeblv iheh  _gb_\Zez ~\b]Zl
j_ahev\ jZ y\ey |ky gbadh_ [ukljh® _ckl\b_ b g _h[oh”
P 1 [28].

Kb]J]gZeu h[jZlghc k\lyab ihklmiZxl \ dhgljhee_j
bf Iv fh meb ”"ey \\h*"Z kb]JgZeh\ hl i _j gbke _gguo
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dhgljhee j ihklmizZxl I1Zzd _ kb]JgZeu hl dhgp_\uo ~Zlqgb
djZcgbo iheh  _gbyo bkihegbl _evgh]h f oZgbafz MijZz
ba dhgljhee jZ ihkilmizZz | gZ "~\b]JZl _ev qgq_j_a k_j\hr
bf xI fhsgu_ \uoh”gu_ dZkdzZ”u k jZ*"bZlhjzZfb ihwlhf
hi" _evgh hl dhgljhee_jZz GZ bo \oh”u fh]lml ihkimiZzl

< pbnjh\u_ bebkRJgEeu Mkbebl eb " eylky gZ
kdhjhklb mkbebl _eb fhf glz mkbebl _eb k kbgmk
kb]JgZehf mkbebl_eb k bfimevkguf \oh~hf Z |Zd _ ]b’
hgb bf_ xI \kljh_ggmx aZsblm hl i_j _gZijy _gby gb:
I j_l1_\2z d a ij_\ur_gby IhdZ ihl_jb nZau <u]
gm gufb oZzZjzdl_jbklbdzfb fh gh \uihegylv mijzZ\e_ gl
ex[hc fhsghklb hl fbdjhahg”h\ 7~ey | _klbjh\Zgby ih
ileZklbg "h fhsguo f |IZeehh[jZ[Zlu\Zxsbo p_gljh\

IED fhlml bf_Iv \oh” “ey ~"hcklbdZ beb dghihd o
mijZ\eylv " \b" _gb_f \jmggmx

Hkgh\guf izjzf_ljhf fh me-\a\hN\&h*Z"ey mijZ\e_
"b® _gb_f yley |ky dhebqg_klI\h h~rgh\j_f ggh mijZ\ey __
Hkv dhhj*bgzl \ ih*"Z\eyxs f [hevrbgkl\_ kemqgzZ _ \ Zkl
"b]zl_e f H”gZdh g _kdhevdh ~\b]JzZl_e_c fhlml jZ[hlz
gZijbf_j ~\Z ™\b]Zl _ey fhlml \jZsZlv h[sbc \Ze k "\r
kh\f _klgh hkms_ kl\eyl¥|¥Zelekdhvgh i _j f s _gb_ h”~gh
wlhf kemqgZ_ g_kdhevddhMbllkZINnmexich*ghc hkb [@3).hj*bg.:

< h[s_f kemqgZ_ hkv dhhj*bgZl hij_~ ey Iky dzZd e
lj _ o dhhj*bgZlguo hk_c¢c khhlI\_Ikl\mxsbo Ij_f “\b]ZI e
kKhhi\_IklI\m_1 gb h*ghfm dhgdj_Ighfm *\b]Zl_ex hl*_ev

Fhmeb W\WAB~"Z ~ey mijZ\e _gby ~\b" _gb_f hilbfba
\\h~Z kb]JgzZeh\ wgdh” _jh\ j ahev\_jh\ |Zohf _[jh\
dhgp_\uo \udexqZl_e _c Z 1zZzd _ "~ey \u\h™Z kb]
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kK _ j\nmkbebl_eyfb Hkgh\gu_ iZjzZf _lju Ibih\uo fh"me_
AM\b™ gb _fijb\_~ gu gb _

Fhmeb \\h”*Z fhiml bf_Iv ke _~"mxsb_ \oh”u

s “"bnn_j gpbZevgu _

s "bkdj_Igu_ \oh”u

s \oh”™u ij_ju\Zgbc ijhp_kkhjZz

s ZgZeh]h\u_ \oh”u ~ey kb]JgZeh\ hl j_ahev\ jZ b

Lbih\u_ fhmeb \u\h~Z fhlml kh”_j ZIv

s ZgZeh]h\u_ dZgZeu \u\h”*Z k jZajy”*ghklvx

s "bkdj_Igu_\uoh”u hfJugqgh k hldjuluf dhee _dlhj
s pbnjh\u_ \uoh?”u

s bfimevkgu_ \uoh”u ey rZ]h\uo *"\b]JZIl e _c

Hkgh\gufb izjzf_ljzfb fh malk"\Ahy£N\2yxlky
s \|_fy h[gh\e _gby "Zgguo
s jZajy*ghklv b dhebg-Pki\h :PI
s dhebg_klI\h “bkdj _Iguo b bfimevkguo \oh”h\ \uo
s fdhklv iZfylb \ rZ]Zo
s Ibi b \hafh ghklb ijh]jzffgh]lh h[_ki_q_gby
s Ibiu dhffmgbdZpbhgguo bgl_jn_ckh\

Kb]lJgZe hl bgdj_f glgh]l]h wgdh” _jZz fh™ | ihklmi.
kemgZyo kh kdhjhklvx 7h FIbl k qglh Ij_[m_I [t
kg Ilgbdh\ bfimevkh\ < g dhlhjuo fh"meyo bkihev
pbnjh\hc h[jZ[hldb kb]JgZeh\ b ki_pbZebabjh\Zggu_fb

< kbkl_fZo mijzZ\e_gby “\b" _gb_f ki_pbZebabjh\Z¢
lhevdh fh*meb gh b ijh]jzffgh_ h[_ki_q_gb_ 1Iljb\_~ f
\kljh_gguo nmgdpbc dhlhju_ \uihegyxlky dhgljhee |z
Mbb' _gb_f

s ieZ\guc imkd

28



si_j_f s gb_ g_ij_julgh_ Z[khexlgh_ hlghkbl _e
kbgojhggh_ \ dhgljhevgmx Ihgdm 7ey dZeb[jh\
kbgojhgbaZpbb

s kbgojhgbazZpby dhhj*bgzIl \ j_ "bf_ dhgljhevguo

S j_ZebaZpby az”"Zgghc 1jZ _dlhjbb "\b" _gby \ ijh}

s bgl jiheypby ebg _cgZy djm]h\Zy KkieZcgZfb

s \ha\jzl \ gZgZevgh_iheh _gb_

s jmgghc j_"bf mijZ\e_gby

mijZ\e _gb_ aZ\bkbfhklvx kdhjhklb hl \j_f gb
s ljZi_p_b~ZevgZly

s Z\lhgzZkljhcdZ dhglmjh\ j _Imebjh\Zgby
hlez~rdZ ijh]jzffu [_a j_Zevgh]h ijb\h"Z
ih~"Z\e _gb_j ahgZgkguo y\e gbc \b[jZpbc
Z\IhfzZlbq_kdh_ jZzkihagzZ\Zgb_ "\b]ZIl_ey
mijZ\e _gb_ kbehc beb "Z\e gb _f

azZsblz hl g _ij _~gZf j gpgh]lh aZimkdZ
kZzfh~"bZ]ghklbdz

Z\ZjbcgZy kb]JgZebaZpby

Z\Zjbcguc hklzZgh\

nmgdpby |Zcf_jZ

nw u u u u u u u u

Bklhggbd iblz&d¥g~Zjlgufb gZijy _gbyfb iblzghb
yleyxlky gZijy _gby < b < Bklhggbdhf we _d
hfuggh y\ey Iky ijhfure_ggZy k_lv < =p < kemc
kbkl_f Z\IhfZzlbaZpbb bklhqgbd iblZzgby fh I [ulv jZI
IED ihwlhfm gZijy _gb_ gZ de_ffZo IED-hebthfEZ" fine _L
kbevgh hlebqzZlvky hl gZijy _gby bklhggbdZ iblZgby
gZijy _gby gZ khijhlb\e _gbb dZ[_ey >ey j_r_gby wlkt
IED beb dzZ ~uc fh”mev m~Ze_ggh]h \\h~"Z kgZ][ 2
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klZ[bebazlhjhf gZijy _gby dhlhjuc h[_ki_qb\Z _|
nmgdpbhgbjh\Zgb_\ "bZiZahg_ gZijy _gbc hl ~h

Gbadh_ gZijy _gb_ iblzgby iha\hey | iblZlv
Zddmfmeylhjh\ [hjlh\uo k_I _c¢ IjzZgkihjlguo kj_"kI\
Zddmfmeylhjh\

< |IED bgh]®"Z bkihevamx| [ZIZ]j_x %ey iblZgby
\j f gb dhlhju_ “he gu nmgdpbhgbjh\ZIlv ijb \udexqg_
khojZg _gby bgnhjfZpbb \ 1AM gZ \j fy Z\Zjbcguo i_j_j

<j_fy j_Zdpbb dhgljheéhjdbgl_j\Ze \j_f_gb hl ft
ithyle _gby \ha”_ckl\by gZ kbkl_fm kh klhjhgu fh*"me _
Ah fhf_glzZ \ujzZ[hldb khhI\_Ikl\mxs_c¢ j_Zdpbb <j_fy |
"ebl _evghklb jZ[hqg_]h pbdeZz dhgljhee jZ dhlh
[ukljh™ _ckl\b_f fh*me\w\RMZ"B ijhba\h”bl_evghklvx ijh

< dhgljhee_ jZo ~ey hl\_|kl\ _gguo ijbf_g _gbc
Ij_~“mkfhlj_gu ke_"mxsb_ nmgdpbb kZfh*"bZ]ghklbdb
iiZjZlgh_ j_a_j\bjh\zZgb _

s h[gZjm  _gb_ hrb[hd p_gljZevgh]h ijhp_kkhjZ

s kb]JgZebazZpby h kjZ[Zlu\Zgbb klhjh ™ _\h]h [Zcf_j

s h[gZjm™  _gb_ hldzZaZz [Z1Z]j_b beb bklhqgbdZ iblz

s h[gZjm  _gb_ k[hy iZfylb

s ijh\_jdZ ijh]jzffu ihevah\zZl_ ey

s h[gZjm  _gb_\uoh”~Z ba kljhy ij_~hojZgbl _ey

s h[gZjm  _gb_ h[julZ beb d a \ p_ib ~ZlgbdZ b c

< dhgljhee_jZzo "ey kbkl_f ijhlb\hzZ\Zjbcghc az
kb]J]gZebazZpbb Z 1zZzd _ 7~ey hizZkguo ijhfure_gguo h]
Ij_"mkfhlj_gZ \hafh ghklv j_a j\bjh\Zgby hlI~ _evguo
ijhfure_gghc k_Ib ijhp_kkhjgh]h fh mey beb dhgljl
iblZgby k_1 _\h]h k_j\_jZ azfdgmluo dhglmjh\

i ]mebjh\Zgby fhAmé&uch™Xh~A[t _dlhf j_a _j\bjh\Zgby
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yley |ky gZb[he__ hiI\_IklI\ _ggZy beb gZb[he__ g_gZ
ith jh[g__ kf jZa”_e :iiZjZlgh_ j_a_j\bjh\Zgb _

GZ~_"ghkldhgljhee jh\ ozZjzdl_jbam_|ky gZjzZ[hld
dhlhjzZzy hij_~ ey |ky dzZd highr_gb_ kmffZjgh]lh \j_f
khklhygby dhgljhee_jz d fzZI_fzZlbg_kdhfm h b”*"Zgbx
| q_gb_ wlh]lh \j_f gb =HKlheb gZjzZ[hldhc 2hj hfildg afz
hl g9gZqZeZ wdkiemZlZpbb 2~h i_j\h]h hldZaZz Gz
"himklbfufb f_ozZgbg_kdbfb i_-j Zjfimesbdifbhc \b[jZpbb
lj [m_fhf ~bzZiZahg_qgzZklhl ~himklbfuf mkdhj_gb_f ijk

ljh]ljZzffbjh\Zgbhgljhee jh\ fZehc fhsghklb \uihe
ihfhsvx dghihd jZkiheh  _gguo gZ ebp_\hc iZg_eb
I _j_ghkgh]h imevlZ 7~ey ijh]jZffbjh\Zgby < dZq_KkI\_
\j_fy bkihevam_Ilky dhfivxl_j nhjfzlZz ghml[md |
fhsguo dhgljhee jh\ \uihegy Iky k ihfhsvx i _gdhgZev
gZ dhlhjhf mklzZgz\eb\zZ Iky ki_pbZevgh_ijh]jzffgh_h
&R'H6\V beb53)D\uihegyxs__ ljZgkeypbx | _ogheh]bqg_
klzg”nzZjlz FWD \ bkihegy fuc dh” ijhp_kkhjZ dhlhjuc
\ IAM IED gZijbf_j g_j_a ihjl (WKHUQHW

Klhjh™ _\hc [Z¢Wajchdog Timer:'7 ij_"klz\ey | KkhJtl
kg Ilgbd dhlhjuc kgblzZz_ | bfimevku 1Zdlh\h]h ] g _jZI

i “bf_i_jbhAbqg_kdb k[jZku\Z Iky i_j aZimkdzZ Iky
Qzku j_Zevgh]lh Ji< f ighrklZ\eyxl kh[hc d\Zjp_\u
dhlhju_ iblZxlky hl [ZIZj_cdb b ihwlhfm ijh~he".

\udexqg_gghf IED QZku J< bkihevamxlky gZijbf_]
mebqgguf hk\_s gb _f \ aZ\bkbfhklb hl \j_f gb kmlhd
hit_dlh\ b *"jm]bo kemqZyo dh]*"Z g _h[oh”bfZ ijbdycd:
Zkljhghfbg_kdhfm \j _f gb
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21 JZajZ[hldZ [Zau agZghbc

dhgljheen)]

GZ hkgh\Zgbb ZgZebaZ
dhgljhenNighh\_jhqghc ZiiZjZImju

ijh]jzfféhirb of ulod b o

| ogbgZkdlZajZAhrdmb aq h
ithklmiZxsbo \ hlI” _e

[ueb\uyle gu hkgh\gu_ | _ogbg_kdb_ 0Zjzdl _ jbklbdb

Ij_~ty\leyxlky |Ij _[h\Zgby

| j g _gv hkgh\guo | _ogtZjZkdbjbklibdb ih

hkms_kl\ey IkyjbVN[Wj g \ I1Z[ebp_

LZ[ebpZ<oh”~gu_ ~Zggu _
OZjzdl_jbkl]
0Zjzdl_jbklbdz H[hagZa_gbl A paf j | nbabq kdH Jzg
ijhljzff_ \ ebqbgu

. Nbjfz

Nbjfz balhih\bl_ev I| "W Tiip) ey - DZq_kI\_g| 30
Lbi gZa\Zg

Fh~ _ev IED iblhiz - DzZq_kI\_g| 31
GZijy _gb_iblzZzgby
dhgljhee jz i_j_f_g| 8 ibl i_j_f <hevliu | Dhebqg_kI\_ | 8
lhdhf
GZijy _gb_iblzgby
dhgljhee jZ ihklhyg 8 ibl ihkl <hevliu | Dhebqg_kI\ | 13
lhdhf
GZijy _gb_ \kljh_ggl 8 \kljhc
bkihqgbdZ iblZgby | Bkl ibl <heviu| Dhebqg_ki\_{ 9
JZajy~ghklv fbdjhijh . .
dhglihee jz JZajy~rghklv 'blu Dhebqg_kI\ | 1
H[{t f ihklhygghc iZfy IAM F _1Z[Zcl| Dhebqg_ kI\ | 11
H[t f hi_jZlb\ghc iZff HAM F ]Z[Zcl{ Dhebq_ KkI\ | 12
Dhah “bkdj lguo \oh| Dhah ', RI Dhebq_ kI\ | 10
J.Dtéh "bkdj_lguo \uol hpap 4 e RI Dhebq_kI\ | 2
Dhéah "bkdj _lguo \uo| Dhe&h '4
liZgabklhjguo liZga Rl Dhebq_ki\_ 14
FZdkbfZevguc |Ihd ) . .
Abkdj lguo \uoh”h\ | 0%; ,'4 j_e] RI Dhebqg_ kI\ | 15
FZdkbfZevguc |Ihd
Abkdj_lguo \uoh~hy |MAXIDQ R Dhebqg_kI\ | 16
ljZgabklhjz 129
Dhé&h ZgZeh]h\uo \olf Dhéh $, R Dhebqg_kI\ | 3
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HdhgqgZgb_ LZ[ebpu

0Zjzdl_jbk
0zjzdl _jbkibdz | HINagZa_gbl,n yot | nbabg kd| JZg
ijhljzZff_
\_ebqgbgu
Dhéah ZgZeh]h\uo \u Dhéh $4 RI Dhebqg kI\ | 17
Dhah gZjZsb\Z fuo| Dhéh gZjZs
fhrme ¢ - fhrme o RI Dhebg_ki\ | 4
JZajyrghklv ZgZeh]l j7 0 ngnkiy ‘blu Dhebq_ kI\ | 18

pbnjh\uo ij_h[jZah\

JZajy~ghklv-pbnjh
ZgZeh]h\uo JZajy~ghklv ;blu Dhebqg_kI\_| 19
ij_h[jZah\ZIl_e_c

Yaud
ijh]ljZffbjh\Z - DZqg_kI\ _g| 5
y

Yaud ijh]jZffbjh\Zgl
dhgljhee_jZz

Bgl jn_ck klyab b h

dhgljhee jz Bgl jn_ck - DzZqg_kI\_g| 6

lihindhe k\yab b h[{ . _
dhglihee j7 lihlhdhe Dzq_kI\_g| 7

Kji_ ~g__ \] fy f_Am| GZjZ[hldZ g

hidzazfb gZjz[hldZ hidZa QZku | Dhebgqg_kI\_| 20

Kj_~gbc kjhg

Kj_"~gbc kjhd kem [ ke [u E | Dhebqg_kI\ | 21

FZkkZ FZkkZ D] Dhebqg_kI\ | 25

>ebgZz >ebgZ ff Dhebqg_ kI\ | 26

RbjbgZz RbjbgZz ff Dhebqg_kI\ | 27

<ukhlZz <ukhlZz ff Dhebqg_ kI\ | 28
_ o . MAX

0%; | _fi_jzZIlmjz | fi_jZImjz f& Dhebq_kI\_| 22

0,11 fi jZImjZ 0,1 1 fi jZlInm f& Dhebqg_kI\ | 23

0%; \eZ ghklv 0%; \eZ ghkl % Dhebqg_kI\ | 24
. .| KI_i_gv aZzZsl

KI_i_gv aZSb“thJ'dthnkZ,B IP Dhebqg_kI\_ | 29

LZd _ [ueh ijhba\_~_gh jZg\'kjb\Zgdjzd!l_jmkhbd
ihal\hebl ihgbfZlv agzZgbfhklv |h]J]h beb bgh]lh izZjZf
dhgljhee jZ

ljhba\_~ f hibkZgb_dZ ~"hc ozZjzdl_jbklbdb

NbjfZz balhlh\bl_evh|]EAybazZpby ijhba\h”?y\s2Z¥ gldD_
\j fy \ wihc h[eZklb ij_"klZ\eyx| k\hx ijhhmdpbi\hgbe
nbjf jZajZ[hlgbdhddE[Me _ ihimeyjgu dhgljhee_ ju H\_
WEKB Fbdhgl Wfbdhg b 7j

33



Fh~r _ev tBba\Zgb_ ijb[hjZ m J[hevrbgklI\Z hl
ijhba\h”bl_e ¢ gZ jugd_ ij_~klZ\e_gh ih g_kdhevdh fh
f "m kh[hc | _ogbg_kdbfb wdkiemZlZpbhggufb b
kK\hckI\Zfb

GZijy _gb_ iblZzgby dhgljhee_jz i_j- fgHjogide vigdh f
i _j_f _gglwzZijy _gb_ ijb dhdhmjgliffhee j fh | 1ZjZglbjh
nmgdpbhgbjh\Zlv Kms_klI\mxXxkl- agZq_gby

GZijy _gb_ iblzgby dhgljhee_jZ IhdkifhgyhgbpgZevgh
ihklhyggh_ nbevljh\Zggh_ gZijy _gb_ ijb dhlhjhf ¢
1ZjZglbjh\Zggh nmgdpbhgbjh\Zlv Kms (kOAmxsb_agZq

GZijy _gb_ \kljh_ggh]h bklhggb-dZ ghiblgZgdwg h
ithklhyggh _ nbevlijh\Zggh _ gZijy _gb_ dhlihjh _
\kljh _gguc bklhggbd iblZgby dhgljhee jZ g _h[oh”
fh*me _c jZkrbj _gby \lhjbAduo ij _h[jZah\Zl _e ¢ Kms_
agZq_(@doy <

JZajy~rghklv fbdjhijhp_kkhjz -phajhhekklZ [blghl
ijhp_kkhjzZ hij_~ ey | jzaf_j fZrbhgthckedhlhjhc ijhp _
h[f _gb\Z Iky bgnhjfZpb_c¢ k hi_jzZlb\ghc iZfylvx ?keb
keh\Z jZzZ\_g [Zclm |I|h ijhp_kkhj gZaulZxI[bHkvfké¢Dbaly
1Z\ _g [ZclZf ijhp_kkhj gZau\zZxl r_klgzZz*pZlIbhjZaj
Kms_ kl\mxsb_agZq [dpby

H[t f ithklhygghc tBEfylb wg_jlhg_aZ\bkbfhc [
bkihevam_fhc ”"ey o0jZg_gby j_~dh baf_gy_ fhc ddgnh
hi_ jZpbhggZy kbkl _fZ "jZc\_ju mkljhckl\ aZ]jmaqgbd
ijh]jZzffu ihevah\Kimey klI\mxsb_agZq Kby

H[t _f hi_jZlb\ghc +aA{yllb iZfylbhlhjZy bkihevam_Ik
0jZg_gby ~Zgguo dhlhju_ fgh]lhdjZlgh baf_gyxlky \
dhgljhee jZ gZijbf_j agZq_gby | _Jh\ j _ameviZlu ijhf_~
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"bZ]ghklbg_kdZy bgnhjfZpby fZkkb\u \u\h~bfu_ gZ ]
hih[jZ  _gby gZ "Kkig_kl\mxsb_agZqg_d¢bhy

Dhebq_kl\h "bkdj_lgue dobkdig\ kiI\\oh”h\ |ED
Ij_~"gZagZq_gguo “ey h[jZ[hldb "bkd*bgudbkid]jgFZgehd \«
|ED kihkh[ _g IjbgbfZlv h”bg [bgZjguc we dljbqg
hibkul\Z_fuc "\mfy khklhyekxgfbg theb \udkEmep_&l\mxsb _
agZq_gy5).

Dhebqg_kl\h "bkdj_lguo(j_®iohédhebqg_klIWuoh”h\
Ij_~"gZagZq_gguo "“ey \u”~"Zgb ~bkdj _Ilguo kb]JgZeh\ it
we dlfhoZgbg_kdbo Bbkighevam _ |ky “"~ey mijZ\e_gby
\dexqg_gh \udexqg_gh bkihegbl_ evigms nkkiphx&lb\ agZq g
255).

Dhebq_kl\h ~bkdj_lguo (luobdgamRlihjguadhebq_klI\h
\uoh”~h\ ij_*gZagZqg_gguo ey \u”Zqgb “bkdj _Iguo kb]g
hkgh\_ I\ _j~hl_evguobkijhevam |ky "*ey mijZ\e_gby
\dexqg_gh \udexqg_gh bkihegbl evguo mkljhckWe <ljkjZz
f oZgbg_kdbfb j_e_ hlez"Zxl [he__ \ukhdhbf [
Kms kl\mxsb_ agZ2§5)gby

FZdkbfZevguc Ihd “bkdj lguo -\ufZhdkib\fZjevwguc If
dhlhjuc fh  _| dhffmlbjh\ZIv j_e cguc “bkdj_Iguc \uoh
agZq_gby:

FZdkbfZzevguc Ihd ~bkdj_lguo \uoh” M dkddaé kghjc
lhd dhlhjuc fh | dhffmlbjh\ZIv ljZgabklhjguc "“bk
Kms_ _kl\mxsb_agZq: gby

Dhebq_kl\h ZgZehjdhtto\ dhebqg_kl\\oh”h\ | ED
Ij_~"gZagZq_gguo ”“ey h[jZ[hldb ZgZebEWumghbkngdZZes
khdjZs _gby qgbkezZ Ibih\ fh me_c¢c \\h*"Z Dbkihev
ghjfbjh\Zgby kb]JgZeh\ dhlhju_ ij_h[jZamx]| baf_jy_
\_ebgbgm \ klZg~Zjlguc we _dljbg_kdbc kb]gZe khtl
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26.011- b =HKL J - NZdIbgq_kdb \ ijhfure_gghc Z\Ih
bkihevamxlky ke _"“mxsb_ klZg”*"Zjlgu_ ~bZiZahgu ZgZe
< “< < b f: f:-2GOH[KA J

Dhebq_kl\h ZgZehbhabo6hhebqg_ _kl\tuwoh”h\ | ED
Ij_~"gZagZq_gguo ”"“ey \u”"Zgb ZgZeh]h\uo mgbnbpbj
kb]l]gZeh\

Dhebg kd¥hZsb\Z fuo fhdmedogc klI\h fh *me\uRYE"Z
ihfhsvx dhlhjuo \hafh 'gh jZkrbj _gb_.nmgdpbc IED

JZajy*ghklv Zgbeahhhuo ij_h[jZah\iZlajg*ghklv :PI
o0ZjZdl _jbam_| dhebq_kIl\h ~bkdj_lguo agZqg_gbc dh
fh™ | \unrZlv gzZ \@wahifbf_ j ~\hbogghdajy”guc :PIl kihkh]
\urZlv "bkdj_lguo agZg.gbc «

JZajy~rghklv pbgdleh]lh\uo ij_h[jZahAZldheelcqg kl\h
jZaebqguo mjh\g _c¢c \uoh”gh]h kb]JgZeZ dhlhju_ P:I f|
GZijbf_j h~gh[blguc P:l kihkh[_g \hkijh'bamjkgy*\Z
\hkvfpblguc 256(2> mjh\g_c

Yaud ijh]jzffbjh\Zgby dhgljbDdeljjtzee ju fhln
ijh]ljZffbjh\ZlvkygegZmxsbo yaudZo

gZ deZkkbq _kdbo Ze]hjblfbg_kdbo yaudZo &

gZ yaudZo FW&

Bgl jn_ck k\yab b h[f gZ -dhg{jh&€dhjd k m~Ze g
dhgljhee jZfb beb ih”"kbkl_fZfb ITED “~he bglihh”ckb
k\yab |1ZdbRS&a32d-422. -485. ProfibyudkthernetCAN LON, MIL 1553 b
fgh]b%jm]phas.

ljhlhdhe k\yab b h[f_gZ dhgyjhjigdhjd k m~"Ze g
dhgljhee jZfb beb ih”kbkl_fzZfb TED “~he _g ih™™_jk
ijhfure_gguo k | ¢ 1Zdb_ dzZd 3URILEXV &DQEXV
|1Zd"_ ehdZevg[@9. k_Ib
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Ki_~g__ \j_fy f_""m hldzZazfb gzZjzZ[igd%Z_ "gEklIN]
dhgljhee _jh\ oZzZjzdl_jbam_Ilky gZjzZ[hldhc gZ hldZa dh
hilghr_gb_ kmffzZjghlh \j_f _gb jZ[hlhkihkh[gh]h _kBEkihy
fzl_fzlbq_kdhfm h b~rZgbx gbkez _]h hldZah\ \ |_q_gb_

Kj_~gbc kjhd keih Jiujbh™ \' I _gq_gb_ dhlhjh]lh ba]hl
hiyam Iky h[_ki_qgb\zZlv ihlj_[bl_ex \hafh ghklv bkihe
gZagZqg_gbx g_kiIb hI\_IklI\ _gghklv aZ kms_KkI\_ggu_
ith _]h \bg_

0%; | _fi_jZIlmjZdkbfZevgzZy | _fi_jzZImjZ ijb dhlh
1ZjZglbjh\Zgh \uihegy | k\hb nmgdpbb

0,1 | _fi_jZlimfjlzgbfZevglkyfi_ jZImjZ ijb dhlhjhc
1ZjZglbjh\Zgh \uihegy | k\hb nmgdpbb

KI i _gv aZsblu dhjimKZ 1,3yv aZsblu hl \ha”_
hdjm Zxs_c kj_"u h[_ki_qb\Z_fZy dhjimkhf
deZkkbnbpbjm |ky =HKL >ey h[hagZq _gby kIl _i_gb
bkihevamxlky “\_ [md\u ,3 aZ dhlhjufb ke_"mxI| ~\_
h[hagZgZ_| kl_i_gv aZsblu ba”_eby hl ihiZ~Zghb\
ithklhjhggbo | _e \lhjZy pbnjZ h[hagZqgZ_ | kl_i_gv
thizrZgby \hWZkirbnjh\dZ h[hagZq _gbcligpa _» gzZ \
LZ[ebpZ AgZg_gby pbnj \ h[hagZg_gbb ,3 kIl _i_gb az
Pbnj AgZq_gb_ i_j\hc pbnju| AgZgq_gb_ \pbma
0 AZsblZ hlkmlklI\m_| AZsblzZ hlkmlkI\mn
1 AZsblz hl I\_jruo | _e jzaf_jhf| AZsblZ hl dZi_ey
2 AZsblz hl I\_jruo |_e jzaf_jhf| AZsblZ hl dZi_eV
ijb gZzdehg_ ~h
AZsblZ hl I\_jruo |_e jzaf_jhf| AZsblZ hl ~h 7y
AZsblzZ hl I\ _jruo |I_e jzaf_jhf| AZsblZ hl [jua]
AZsblZ hl iueb Ijhgbdgh\_gb | AZsblZ hl \h”"ygu

lue_g_ijhgbpZ_fhklv luev g_ | AZsblZ hl \heg \
h[hehgdm

o O b~ W

37



22 F _|h~bdZ ijbgylby j_ r_gbc ih \u[hjm ijh]jZffk
eh]bqg _kdbo dhgljhee jh\

221 1hklZgh\dZ az~zZqb

;hevrb_ h[t _fu ~"Zgoud¢Zdl_ jbkIBEDO ihkimiZxsb _
I _jkhgZem aZgbfZxs_ _fmky \u[hjhf dhgljhee_ jh\ "y |_
ihalheyxl ijh\_klb IsZlbevéiX[hldm b ZgZeba "ey
1ZIl _jgh\ iha\heyxsbo ijbgbfZlv j_ r gby h "Zevg_ cr_
ijbf _g_gby \ dhfie_dlh\Zgbbiph\qgljmhegtgh ZiiZzjZImju
AZ"NZqgZ jZajZ[hldbkilzZNMAkBgbke "mxsbf h[jZahf
<oh”gufb "Zggufb "ey | ZebaZpbb azZz*Zq kbkl_ fu
s P-fgh  _kI\Z hij_"_eizZzggtoljhED
s Pi- fgh™ _kI\Z agZq_gbc b4 ZzaalgZzgbc IED
Ba dhlhjuo fu fh™ _f \wjZablv
s Pij-agZqg_gb_ iZjdhgldg IglEDb
>Ze fulklz _fi_j "~ az”~"Zq_c dhfgihghidjghf ?\deb”h'
ijhkljZgkMN dIithj\nzZdIhjh\
s {Pj}a-\_dlhjzdlhjh\ \k_o agZq_gbe¢dzgdf ulgh\
dhgljhek\ba [Zau agZgbc
s {Pij}-b\_dlhj nZdlhkhb agZqg_gbc iZzaZzfraglg\h]lh \
| ogbg_kdhf alZA Zwlzke h gdilglihhee jZ dhlhjhfm [
gZoh”blvky ZgZeh]
>ey wlh]h \k_ dZg_klI\_ggu_ oZjZdl_jbklbdb g_h]
dhebqg_klI\_ggu_ iml_f dh”*bjh\Zgby
GZijbf_jpgl_jn_cku b ijhlhdheu k\yab IED [m”~ml
gZlmjZevgufb gbkeZfb kf I1Z[ebpm
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LZ[ebpZ ljbf_j dh~bjh\Zgby dZq_kI\_ggu_ 0Zjzdl _jbklb

Bgl jn_ck ljhlhdhe Dh
RS 232 Modbus RTU 1
RS485 Modbus : 6 &, , 2
RS 232/ RS-485/ ModbusTCP 3
RS 232/ RS-485/Ethernet H < ? GlodbusRTU/ Modbus : 6 & , , 4
RS232/ RS-485/USB2.0 DCON/GateWay 5

RS 232/ RS-

485/Ethernet/USB2.0 ModbusRTU/DCON 6

lhke dhfihgh\dlthjh\ fu ihemqgbf

fgh™ _klI\h Ihg_@\deb”~h\hf ijhkljZzgkl\_ ~dzZ ~Zy b
khhi\_IklI\m_| dhgdj_ IghfamaagRglha

WlhgdmwlZehgZXhhl\_ITklI\mxsmk f mdZaZgguf \ I
0ZjZdl _jbklbdzf

Lhgdb ij_"klZ\eyxsb_ kh[hc azZdh”bjh§bglgfu jghEL
ijhkljZzgklI\_ b IlhgdZ wlZehgZ ihdZaZgu gZ jbkmgd _

®a
+ ¥
L
L
o+ * *
+ i + *
+ - #
. + : I
+‘.
o+
+ *
3
‘-"‘ + +
E S -T_’,H- + b
+#+ + +*+
(Hl + N + T

JbkmgBdLhqdED\ fghlhf_jghf ijhkljZgkI\_
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222AZ"ZqZ ihbkdZ [ebahklb

Hrgbf ba Zki_dlh\ Zelhjblfh\ gz~ fgh]hf_jgufb ~Z
kihkh[ \ugbke_gby jzZkklhygby f_"m h[t_dIZfb Hq_
ijbeh” _gbc 1Zdbo dZd ojZgbebsZ bah[jZ _gbc bgl_ece
\bA” hnZceh\ \ dZq_kI\_ h~gh]l]h ba kZfuo hkgh\gu
bkihevamxl azZijhk &Z[ehbXdrbo khk_ "~ ¢ ~ey azZ”"Zg
ijhkljZzgkI\Z 1jb [wlkhfihgylby jZkklhygby h[hclbkv ijh
JZajzZ[hlZzgu ~Z _ hl*_evgu_ kljmdIimju dhlhju_ g_ |
ihgylb_f iheh” _gby h[t_dlIZ Z khojZgyxl bgnhjfZpbx i
Aim] hlghkbl_evgh *jm]JzZ 1Zd gZau\Z_fu_ f _ljbg_kdb
Bglmblb\gh fgh]b_ ihgbfzxl qlh jZkklhygb_  “~he'g
koh"klI\Z [ebahklb h[t_dlh\ f_ "~m kh[hc ih \k_
bkihevam_fuo ijbagzZdh\ JZkklhygb f f_""m h[t_dlZ
IjbagZdh\ gZau\Z Iky IZBDEyP\PYebqgbgZ

< fgh]l]hgbke _gguo klZlvyo ihk\ys gguo fghphf_ |
kljmdImjzf h[jZ[hldb hibkZgh [he_ _ | Z\augthkeu @ bly
jZkklhygby f_ "~m h[t_dlzfb Djhf_ | _jfbgZ®©jzZkklhyg
gZklh \klj_gqzZ _Iky b "jm@Hcl|jbdDdy dhlhjuc ih*jZamf_ \Z
\ugbke _gby Ih]h beb bgh]hjdkkgdydigyh]hFu [m”_f iheva
dzd i_j\uf Iddjbfl_jfbghf GZb[he__ "~hkImiguf ~ey \h
ithgbfZgby dhebq_kI\_gguo ijbagZdh\ y\ey |ky 1Zd gz
jZkklhygb 2 beb © _\deb”h\zZ f_Ijbdz?2

&BRARL §A G ruF -8, (1.1)
]~ Distr(P,Pe #Zkklhygb_ f ~~m hPtbP¢lZfgbkeh\h_ agZq_g
c i_j_f gghc ~ey h[tfdizbkeh\h_ agZq_ghi fLgghc "¢
h[t _dlZzn3dhebq_kl\h baf_j gbc
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L i jv bf_y fgh]hf_jgh_ijhkljZgkl\h k IThgdZfb dhg
b wlZehgZ ba LA ij_"klhbl j_rblv azZ”Zgm ihbkt¢
] _hf Ijbgq_kdb gZoh”ysb_Kky [eb _ {(k_Jhjhbbigdblky ih
_\deb”~hihigbd.b

23 HI[hj b hp_gdzZ fh~_e_c¢ ijh]jzffbjm_fh]h el
dhgljhee jZ

GZ wlhf wlzi_ [m~ ml 3hIhHgdlbUED ] _hf _ljbqg_kdl
gZoh”ysbfeky d Ilhqd_ LA bo \_dlhjZ nzZdlhjh\ [m"ml
h[jZlgh \' | _ogbqg_kdb_ ozZjZdé jbKhbdbl ijhba\h”*blvky k
hlh[jZgguo IED k LA K p_evx ijb*Zgby g_dhlhjuf
[hevr _Jh \_kzZ \ j_amevibjmxs f agZq_gbb ih, Kp\g g
j_r_gh bkihevah\Zlv \_kh\mx nnggdmikgh\“hHédb wlbo *
[m~ | kljhblvky e _i_kldh\zZy *bz]jzffz dZ ~hc rdZ
khhi\_IkI\h\ZIlv hij_~ e _gguc | _ogbqg_kdbc izZjzZf_1j
gZdeZMu\Zlvky ijhnbeb iZjzZf_ljh\ LA Z m _ gZ
hlh[jZggu_ ijhnbgB&Eb[he_ _ ih”oh”ysbo IED L _f kZf
gZley*gh [m"ml| ihdZaZgu g_"hklZldb b h[eZklv Aihdj
ljbf_j j_amevlzlZ gZ "bz]jzZff_ hlh[j24. g gZ jbkmgd _

Bkoh”y ba wlh]h fh gh \u”® _eblv ke_"mxsb_ hkgh\g

1 Hij_~ e _fgb[m_fuo oZjZdl _jbkibd dhglhee jZ

2 MklZgh\dZ h]jZzgbg_gbc gZ agZq_gby iZjzZf_1jh\

3 Dh*bjh\Zgb_ dzZq_kI\_gguo izZjzZf_Ijh\

4 JZkq_| dhhjrbgzl lhg_d \ fgh]lhf_jghf \deb”h\hf

dZ ~h]h IED b LA j rzl_e f wdki_jlghc kbkl_fu

5 <bamzZebazpby fgh _kI\Z fh~_e ¢ IED \ fgh]hf_jg

b hi[hj [eb Zcrbo d mkeh\byf LA

6 JZkq_ | dhwnnbpb_glZ khhi\_Ikl\by aZijhkm LA
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7 Nhjfbjh\Zgb_ j_dhf_g”*Zpbc ~ey ebpZ ijbgbfZxs_]

>hihegbl _evgufb wlzizfb fh> | [ulv ihkljh_gb_ \
nhjfbjh\zgb_ hlg_1Z

(— —JplolNi

-t e []/TK180-
X.1iz2
N —— - VIC-
P13 f~ ’ P4 71482
® - NL-18DJ
P12 (| /) P5
P11 N\ ~ / Pe

P10~~~/ L PF

P9 P8

JbkmgHWdE i kldh\Zy ~bZ]jZffZ j _amevlZlh\

24 <u\h”u ih Jez\_

<"Zgghc ]¢édéh ijhba\_* gh hibkZgb_ h[h[s_gghc
hibkZgu hkgh\gu_ | _ogbq_kdb_ o0Zjzdl_jbkbdbd dh
jZajzZ[hldzZz fh™~_eb IED

;ueb \u”_e _gu b hljZg bjh\Zggu gZb[he_ _ \Z'g
0ZjZd!l _jbklbdb ih dhlhjuf [m”_| hkms jKIAgd[vIikddgzZZ[h
agZgbc h IED

HibkzZzgzZ f ITh"bdZ ih dhlhjhc [m” _| hkms_kl\eylvky
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3 Nhjfbjh\Zgb_ [Zau

ijh]jzffbjm fuo eh]bgq_kdbo dl

"ey dhfie_dlh\Zgby dhgljhevgh ijh\_jh hc ZiiZjZImju
y gby gl) g | Inqg | |

>ey

agZgbtihjlguo b hl_q_kI\ _gguo IED

nmgdpbhgbjh\Zgby KIIJ
hl g _klI\_gguo b bfihjlguo dbgjh&gh)Zgplogiikgh\guo
| ogbg_kdbo ozZjZdjb\bXuwpd I1Z[ebp [ueZ jZajZ[hlZggZ

g_h[oh”bfh

kha”Z|

NjZ]f _gl [Zau "Zguo bfihjlguo IED ij_"klZ\e_g gZ |

Oupma uzro - |Tun, mapka NA -

Schneider BMX P34 1000
Schneider BMX P34 2010
Schneider BMX DDM 3202K
Schneider BMX DDI 6402K
Schneider BMX DDO 3202K
Schneider BMX ART 0814
Schneider BMX AMM 0600
Mitsubishi AL2-14MR-A
Mitsubishi AL2-14MR-D
Mitsubishi AL2-24MR-A
Mitsubishi AL2-24MR-D
Mitsubishi FX3U-32MT/Dss
Mitsubishi FX3U-32MT/ESS
Mitsubishi FX3U-128MT/DS
Mitsubishi FX3U-128MT/ES¢
siemens CPU1211C
Siemens CPU 1212C
Siemens cPU 1214C
Siemens CPU 1215C
Siemens cPU1217C
Siemens CPU 1214FC
Siemens CPU 1215FC
Siemens SM 1221
Siemens SM 1222
Siemens SM 1223
Siemens SM 1231
Siemens SM 1234

Hanpaxeny - |Hanpaxenu - | Hanpaxesc: - |Paspaatocr - | N3Y KB
220 24 o 32
220 24 o 32
220 24 o o
220 24 o o
220 24 o o
220 24 o o
220 24 o o

220 o o 16 13

220 24 o 16 13
220 o 16

[} 24 o 16 13

o 24 o 32 13
220 o o 32
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220 24 24 32
220 24 24 32
220 24 24 32
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220 24 24 32
[} 24 o o
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[} 24 o o
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[} 24 o o

-| osyks -
2048 8192
4096 8192
2048 8192
4096 8192
2048 8192
2048 8192
4096 8192
1072 131072
1072 131072
4069 2048
1072 131072
1072 131072
4069 2048
150 150
125 125
1024 1024
75 1024
100 4096
125 4096
150 4096
125 4096
150 4096

o o
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HWn AN

Tun, mapka ~
AsTomarura Tk
MTK-20
nnkes

naK7z
NAxk100
nak1so
naK1sa
MAK110-X.30
M/IK110-X.32
MAK110-X.60
MK160-X.A

PO6
MC-4A7DARA0O
MC-12D4R40
MC-12D6R
MC-8D2S
NLcon-CED
MNLcon-CE-485-
NLcon-1AT
NL-8TI
NL-4RTD
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< dZ'"mx [Za_ hibkzZgh g_ f_g__ fhr _e_c¢ dhc
ijhba\hbl _e ¢

>Ze  gZ hkgh\zZgbb [Za dhgljhee_ jh\ [ueZ kha”’
dZ ~h]lh | _ogbq_kdh]h\idhztjhjfZzi j gbke _ggu \k_ \Kklj_«
khklhygby Ih]lh beb bghlh izZzjzf _ljz

NjZ]f_gl [Zau keh\Zjy oZjzZdj_jbklbd ij_"~klZ\e_g g.:

HanpameHWe NUTEHKUA, NEQEMEH TOK 220 10
B. H/L,
HanpakeHHe NUTEHKWA, NOCToAH Tok B. 10 11 12 13 14 15 16 17 18
Hanpaie BCTROEHHOrD MCTOY. MAT. 24 12 Hia,
Pa3pagHocte MM MK, 8 13 32 Hig
M3y, MB. 0,01 0,25 04 05 1 2 4 & B MB
03y 1MB 8 MB & MB 128 MB 10 KB 2 MB 4 kB 256 MB 4 MB
HMCNO AMCKPETHRIX BXo4oE. (D) 4 6 8 12 1B 16 18 32 36
YMCNO SUCKPETHEIX Belx pene. (DAR) 2 6 12 14 1B 24 32 520 1000
YWCND AWCHPETHEIX BEIX TREH3WCT. 3 13 14 15 1 " e
(DaT H/A
MaHKC TOK OMCHpeT. Beix. (pene), A 03 05 2 3 5 8 g9 10 16
MaHC ToK SWCKPET. Beix. (TpaH3ucT), 04 05 1
A Hia
Yucno aHanoroselx Bxogos. (Al) 2 3 4 & 8 g 16 1008 Hig,
YWCND BHEN0rOBEIX Brixogoe. (AQ) 2 4 & 256 512 H/g
YMCA0 HEPaLLMEBREMEIX MOOYIEN. 1,00 5,00 15,00 25,00 25 35,00 64 120,00 | 256,00
Pasp-cTb AL, Bu. 10 12 14 16 H/g
Pa3p-cTb LAM, Bu. 8 10 12 14 16 16 H/g
A3bIK NpOrpaMMHpBOBaHMA. FBD Lo ST IL SFC C+H H/A
WHTEpdENC 1 2 3 4 5 & 7 H/o
MpoTokon. 1 2 3 4 5 & 7 H/o
HapaBboTHa Ha oTKa3 Y. BOOD 10000 11000 80000 | 100000 | 100000 | 696320 | 700000 | 798237
CpeaHuid cpok cnysBel, net 0,6 8 10 15 20 20 170 H/n
Macca Hr. 0,2 0,3 0,35 0,5 0,6 1 12 20 25
Inuna, mm. 52 60 64 75 86 100 105 110 114
LWnpuHa, mm. 0,2 0,42 0,5 0,6 12 55 65 76 83
Bricota, Mm 24 25 33 52,5 50 55 58 21] 61
MAX TemnepaTtypa 3 45 50 25 25 60 60 70 70
MIN Temnepatypa -50 -40 -25 -20 -10 -5 1] /o
MAK BnamHoCTE 70 30 g5 a5 H/g

JbkmgBd;Zau "Zguo keh\Zjy oZjzZdIl_jbklbd
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31 <u[hj hl_g_kI\_gguo ijh]jZzffbjm _fuo eh]
dhgljhee jh\ih ij _~eh  _gghc f_Ih~bd_

JZkkfhljbf az”Zgm dhfieDdihYegbihhklZ\guo qgZkl
dhkfbqg_kdh]h zZiizjzlz-BPGmfbafzl
DI: "he ' gZ [ulv jZkkgblZgz dZ ijfdgle gghc k_
gZklhlhea =p b gZijy _gb_f < k hiideehg gb f
lhlj [ey fZy fhsgjibkldexq gbbz@l: [he <|
DI: "he 'gZ h[_kivgb\ZI
s gZijy _gb_ iblizlg\hy\(Z7“3) <
s kt fl e f |ljbg _kdhc bgnhjfZpbbki 4289bdZ m]e
ij_h[jZzah\Zgb___ \ pbnjh\h_ agZq_gb_ m]eh\uo
ih]j _rghklvx g_ [he__ “]h]j2aMNmkkh
s dhgljhev | _ogbqg_kdh]H _lkhkdhygghkdbo gkbk]| of
klZ"byo ih~"Thlh\db b W@higljhglwvcdhglZdlguo”*ZIiqgk
ri:
s mijZ\e_gb_ jZ[hlhc ijb\h*Z \ jmqgghf b zZ\IhfZlbq
s bf _Iv ijb g_h[oh”"bfhklb p_ib dhgljhey kludh\db
hij ~ eyxsb_ kludh\drh _BZgbqg_kdbc;kbkl_fhc
s nmgdpbhgbjh\Zgb_ kmrkkthickHE - dhe ri
ih - LM

=ZjZglbcguc kjhd wdkiemzZIZpbb DI: "he g [ulv

J kmpK: “he” g [ulv g_f g _ g\l _g _gb_ kjh

DI: *he " gZ h[_ki_qb\zZlv \j _fy g _ij_julghc jZ[hlu g_

DI: "he ' gZ h[_ki_po\dhkihkh[ghkkljZgkihjlbjh\Zghb
ijb ke_"mxsbo mkeh\byo

| fi_jZImj_ hdjm Zxs_]JhhRhéabgmk + fK "h iexk f

highkbl _evghc \eZ ghklb \ha“moZzZ ijb I"Hi_jZImj_
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F _IhrbdzZ \u[BEMjhba\h”*blky \ . wlZiZz

GZ i_j\hf wilzi_ijpba\h~blvky \\h® \k_o |j_[m_fuo
iZjZf_ljh\ ba LA

LZzd"_ "~ey dZ ~h]lh ba izjzf_Ijh\ hij_~ ey Iky mk
\u[hjdb Thggh g_ f_gvr_ ).gHdghew\h”~Z izjzf_Ijh\
hlh[jZ  _gh gZ jbkmgd _

BHIXOE

Tun. Mogens MNAK

Kon-eo Hapaly. Mogyneii

MMNOpPTHBIIA aHanor

II4 I(

He BaxxHo

He BaxHO Y

7| P +| (&
g 2
5 z
4 4 4

PazpsgHocTb LA, 6ut

He BaXHO T

MNapameTp 3HaveHWe napameTpa OrpaHuyeHie NapameTp 3HaueHne napamerpa OrpaHuyeHne
D©UpMa UIrOTOBUTENb He BaXHO He 3agaHo v | PaspagHocts AL, Gur

U e e B, 220 = S2biK NPOrPaMMUPOBAHIS
U nuT nocr. B. UHTepdeiic
U BCTOIf. HCT.uT B. 27 > MpoTokon
PazpsgHocrs M But. HapaboTka Ha 0TKas ThiC Y.
N3y M6. 64 E Cpegnuii cpok cyx6el, net
03y M6 128 - Macca Kr
Kon-go DI 15 Anna, b
Kon-eo DQ.(pene) WupuHa, 1
Kon-80 DQ.(Tpaka) erca v Beicora,
MAX 1DQ. (pene), A. MAX Temneparypa C°
MAX IDQ. (Tpans), A. He Tpebyetci v He 3agaHo v | MINTemnepatypa C° +5 i
Kon-g0 Al MAX BAXHOCT %
Kon-0 AQ He Tpebyerca v He 3agaHo x| Creneds 3awwThl Kopnyca IP He 3agato 5

Haift KoHTpoanep

JbkmgHdHdgh \\h~AZ iZjZf Ijh\ LA

L_f kZfuf fu knhjfbjh\Zeb az*Zgb_ ~ey wdki_jlghc kbk
ijhkljZzgklI\_
GZ \lhjhf whkZih”*bd_ ijhba\h?blky hl[hj ITED ih
agZgq_gbyf < j_amevlZI_ \u”*Z_Ilky hdghtlhjdhfmgZaxzy
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gZb[he_ _ ih”"oh”ysbo dhgljhee_ jZ LzZd ~_ "“ey dZ "“h
jZkg dhwnnbpb_glZ khhiI\_IklI\by ih dhlhjhfm fh gh |
khhi\_IklI\by ij_“eh” _gguo IED azZpZfgduaf\ LA

Hdgh ij_~eh” _gbc ih \u[hjm ITED hlh[jZ  _gh gZ jbkr

Tun.Mogens U nurnepem.B. (P1) U scp. Ucramr(P2) Paspagrocrs M (P3)  N3Y. M6 (P4) 03Y.M6 (P5)  Kon-so DQ(pene) (P6) Kon-soDL(P7) 0. *

l_l Mo T3 220 27 32 16 64 5

1 N/K180-X12 220 27 32
2 MC-714B2S 220 27 32

3 N-18DI 220 32 32
< i 1]} |

Tun. Mogens MK Koad. coocteercrens  Buibop oTobpaxerus
1 NAK180-X12 083 ¥l

2 MC-714B2S 0,77

B X

3 NI-18DI 072

Moapobxee

[ CoXpaHuTs

l Hazag [ MNeyars oTYeTa

JbkmghbdHdgh ij_"eh” _gbc ih \u[hjm IED

Gz Ilj_I_f wlzi_ kljhblky e_i_kldh\zy ~"bzljzffz ¢
gZdeZ”u\Zlvky ijhnbeb iZjzf_Iljh\ LA Z m _ gZ
hlh[jZggu_ ijhnbeb IED L_f kZfuf hqg_gv gZ]Jey”~gh iho
hlezZklv ihdjulby Ij_[h\Zgbyf LA
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32 :gZeba j_amevlZliZ ihemqg_ggh]lh ih f_|h*kd_

fg_gb_f wdki_jlZz

< j_amevlzZl_ ZgZebaZzZ ij_"eh _gby wdki_jlghc kbl
glh &«lb fZz ~ _ckl\bl_evgh \u[jZeZ kZfu_ ih"oh”ysBD ihlj_
Lzd _ wdki_jlzf [ueZ ij_~eh’  _gZ \u[hjdZ ba
0ZjzZdl_jbklbdzf d LA IED kh\iz~_gb_ j_amevlZlh\
wdki_jlh\ khklZ\b®hamevl|Zl hijhkzZ wdki_jlh\ ij_ _~klZ\e_
2.4,
LZ[ebpZFg _gby wdki_jlh\

|ED | E D2 | ED3
wWdki_jl IED -x12 | FK714B2S NI-18Dl
Wdki_jl IED -x12 | FK714B2S NI-18Dl
Wdki_jl FK714B2S | IED -x12 NI-18Dl
Wdki 4l IED -x12 NI-18DI F K714B2S
KI1J IED -x12 | FK714B2S NI-18Dl
Kh\iZ" g | 75 50 75

33 <u\h”u ih Jez\_

< "Zgghc ]eZ\_ Jueh ijhba\_~ _gh nhjfbjh\Zgb_[Z
hkgh\Zgbb i_j qgy hkgh\guo | _ogbqg_kdbo ozZjzdl _jbkl

ljhba\_~ g \u[hj hl_q_kl\gguo IED 7ey DI: ih i
f _Ih~bd_

ljhbal\_" g ZgZeba j_ameviZlh\ ih emg_gguo ih f
bo k fg _gb_f wdki_jlZ
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A:DEXQ?GB?

< ijhp_kk_ \uiheg_gby 7~Zgghjch\ jZ[ghu " _|Zev¢
bkke_ ~h\zZgb_ ij_~f_Ighc h[eZklb ;ueb \uy\le_qgukijh]
wnn_dlib\guf \u[hEWDfb \uy\le _gu djbl_jbb hp_gdb Zev
ijhp_kk_ ijbgylby j_r_gby

Knhjfbjh\zZzgz izZjzf_ljbq_kdZVEDhKkhllhysZy ba
1ZjZf _ljZueb \u™_e _gu b hljZg bjh\Zggu gZb[he_ _ \Z ¢
0ZjZdl _jbklbdb ih dhlhjuf [m”~_1 hkms_kl\eylvky hl[h
agZgbc h IEEBD rImd Ilhkljh_gzZ f_IhAbdZ ijbgylby
ijbf_g_gb_f WK gZ ij_p_"*_9glZo khklhysZy ba wlZih\

J _amevlzl jZ[hlu kbhRP _fiudb ijbgylby j_r_gbc mi
ijh\_j _gb dhfie_dlh\Zgbb DI: ey f 0oZgbqg_kdhc kbkl
FD;?2

;ueh ijh\_~ gh kjZ\g_gb_ j_ameviZlh\ ihemqg_gg
j_amevlzlizZzfb wdki_jlh\ j_amevlZl khklZ\be kh\izZz” _ g

lh I _f_jZ[hlu him[ebdh\ZgZ klZlvy

G_h[oh”bfh hiIf_Iblv IZd ~_ g _“~hklzZldb KIIJ d gb
fZeuc h[t_f [Zau agZgbc b ijhklhc "baZcg 1Zd dzZd ijl
mg _[guo Z g_dhff_jg_kdbo p_eyo >ey \g_"j _gby ~Z
g_h[oh”bfh agZqbl_evgh jZkrbjblv dhebqg_kl\h | Z
\ZjbZlb\ghklv b jZzajz[hlZlv [he__ ijb\e_dZl _evguc "ey

<hafh ghklb ijbf _g gby jZajzZ[hlZggh]h ijh_dIZ ~e
\uau\zZxl khfg_gbc qglh ih?I\_j°~Z | ZdlmZevghklv *"Zg
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KIBKHD KHDJ:S?GBC

IED ijh]jZzffbjm_fuc eh]bg_kdbc;dhgljhee_j
Dl:-dhgljhenigh\_jhqgZy ZiiZjZImjZz

LAl ogbqg_kdh_ ;azZ”Zgb _

HAM i _jZlb\gh_ aZihfbgzZxs_ _; mkljhckl\h
IAMihklhyggh_aZihfbgZxs__. mkljhckl\h
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KIBKHD BKIHEVAH<:GGUO BKLHQGBDH<

'gZrdbg: K L_ogbqg_kdhijh]jzffgh h[_ki_q_gb_
jZKkij_~ e glklol _mijzZ\e _dbyK :9gZrdbg W > DZ”ujh)
OzZjZahKzgdl |l _j[mj] - @I + Kk

2 ;ZeZ\bd& : Ijh[e _fukha”zZglbgl ]jbjh\Zgghkl fu
mijZ\e_dbggheh]bqgkihpbkkzZdfbwe dljhkgZ[ _gb_f ljb|
kbkl _fu mijZ\e209b.y« = Kk -8.

3 ;hevrh\< F Ijh]jZffgh _ogbg_ kdihdie dkKMLI
©OLmj[hddd?2 Ijb[hju b kbkl _fu mijZ988.e«by kt -48.

=hev”~rl_cogc Fh” _jgbaZdpthgljhee Ehbhdhgl [jb[hjt
b kbkl_fu mijz\04iby =k -44.
@ _ kldh\ : Ijh]jZffgh_ogbqg_kdbtie d&>bjb" |2

ljb[hjubkbkl_fraijzZ\e gioP8. < k -24.

Abfbg : K_f_ckl\h dhgljhee_jh\ "MBWEUDWE G/?2
ljb[hju b kbkimfuZ\e g2002. x« k -14.

B\Zgh\ GONX-dhgljheexyZ]\ OO\ _dljb[hju b kbkl _ft
mijZ\e ghop8. = k -8.

BpdhlbWw E Hkh[_gghkbwjhijhp_ _kkhjgihdjzZzffgh
| ogbqg_kidbfoe dkHEwguabjfbbolu[h]j “"ey dhgdj_Ilguo h[t_
ljb[hju b kbkl_ fu mijz1697ghy k4.

Emlhphg : ljh]ljZffgh ogbq_kdbc dhfie kbl *Mey
mijm\e _gby jZkkj_~hlhg_ggufb h[t_dbxflb fulpbi[jiZj\\e bgb'y
1997. <« k -19.

FmjZgkK\< Gh\uijh]jzffbjm_fu_ dhgljiM@BPHGL
ljb[hju b kbkl_fu mijz1898yby kt -15.

le _kdBg< Fgh]lhp _e \hc dhgtjhek jblDHGLJ:KL
ljb[hjubkbkl fraijzZz\e g#O@8. -« k -29,
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JZkimlbgK MijzZ\e _gwg jlhj_kmjkZZal LD WDHF
/[ljb[hjubkbkl_ fmijzZ\e g2001.<« k -36.

K j_bd& I FghlhnmgdpbhgZdhwfge cdikh]jzffgh
ZiiZjZlgko "klreyihkljh _gby jZkij_™ lkblglginjZ\e gy
FNDOL_oghdhgjB[hju b kbkl_fu mijZe85.&by kt7.

K_ jbgE |l Gh\h]h~rgth\hkltblZkkhpbZ@bboghdhgl?
ljb[hjubkbkl_ fmijz\e ¢g#1998. <« k-4.

Ohoeh\kddbcG Kj_"klI\zZ\IhfZlbabpbb | _ogheh]b
ijhp _kkdhfizgBthneider Ijb[hjub kbkl_ fu mijzZz\d998by =
k -16.

16 R_olfZd ; ljh]jZzffgh_ogbq_ kdlibfde kD JN2GO02 /
ljb[hjubkbkl_fraijz\e g#OP9. -« k -19.
17 Emlhobg :: Ijh]jZffgh ogbgq_kdbc dhfie_dk "ey

mijZ\e _gby jZkkj_~hlhg_ggufb h[t_dlZfb ljb[hju b Kk
#997. <« k -19.
Bpdh\bg EW HKh[_gghklb fbdjhijhp_kkhjguo ij

| ogbg _kdbo dhfie _dkh\ jZaguo nbjf b bo \u[h] "y dl
ljb[hju b kbkl_fu mijz1897gky k4.

19 K_j_"bg IE Ijh[e_fujZza\blbdhgljhee jhkkbckdbo
ijhba\h~bl_lghture _ggu_ dhgljhee ju b :KM <

20 Be_gvl_:\K Ijh]jzffbjm_fu_ dhgljhee_ju QZkl\
iheh™ glbbymgdpbhgzZe¥gadl jbklibdb

21 @ _kldh\ :F ljh]jzffbjm_fu_ dhgljhee_ju QZklv
ijh]jZzffbjh\Z ¢y B1131395.

22 Ax[bg< ? Ijh]jzffbjh\Zgb_ IED vyaudb- FWD
\hafh ' gu_ Zevl _jgZlb\u Ijhfure_ggu_ :KM b dhgljhee_

23 @ _kldh\ :F G_h[oh”bfhkk™MhklZlhgghghlfv. gdeZImjt
dZgZehhr*Xu\h*"Xijhfure _ggudgljhee [hdure_ggu_ KM
bdhgljhee ju <
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24 Bpdh\b§v E Ijh[e_fu jZa\blby dhgljhee_jh\ ji
iIjhba\h”~bl_¢éjhdure_ggu_ :KM b dhgljhee_ ju <

Bpdh\BME Dhgdmj_glhkihkh[ghklv jhkkbckdbo i
dhgljhee jh\ gZkjugH®I\ Z\IhfZlbazZpbb ijhh&\fth?*kI\Z

<
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