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1-13MepeHI'll 
It a BTOMat1oI3<1.l.\It~ 

npoMblwne'lfl " B _ 
KOMnblOTe 

TEXHonorHH 
ADLINK .. Intel: ..cnonsaea aa..e B03MOlKHOCTeM 
HHTepHeT3 Bel1(eMH3 npO"3BOACTBe 
Ha npOT~lHe H ~ ~ flt j O r ~ X ner 
AnR nOBb l lu e fl ~ R K a~ e C T BJ np OI\Y K l.\ ~ ~ 

peamnYIOTCR npoekr s Yfl ilor O 
n pO ~ 3B OACT B a . n pHMeHeHHl' AJIA 3HIX 
lleJlP ~ Vl HrepHBTJ B el1le ~ (loT) nOJBOIlReT 
cyutectaeuuo nc auc un, 3cP$ eKHl BHoCT b 
n p O ~ J BOACl B a , HOOCTJeTCR OT KpWThlM 
sonpoc ~IHTerpJ ~ 11 ycr apcnurero 
ObopYAoBaIHlA. KOMnaHI1HADLINK 
cosaana KOIIKypeHIOcnoc06Hoe 
Io T-coBMecl Hfloe peureuae, xoro poe 
noaoraer peunrrs ) I y np06neMY 
It 11 0ll hJOBJl bL~ n p e Il M yU\e CTBa /-l ~ 

11Hrel ll1eKTyanbHoro npOlt l BOACTBa 
AJlHe co cr apu« 060 PYAORJHI1e/-l . 

P33B..T..e KOMMyH"Ka,," Maa npO"3BOACTBe 
lIacTb 1. npo6neMbi MOnepH..aau.... erapssx 
npoMblwneHHblx nnOl1(anOK 

)l. HCeLICOI1 311<', Fnopun Xane 

n OH P.neHlH? Vl Hl'epHel d BeU\e ~ nonox nno uasano Ind ust ry 4.0, npeoopaaoaas 
06bl'IIIO' aBT () /-I aHl l ~ pODaHl l oe npolllAOACTBOB I1Hw nneKTyanbHoe peuieuve 
~ 06e( n e~~ B nepexo OT n onya B Tf) "aTl1 ~eCK O I1 ~n lo\ aB TO H O /-l H O~ 

aBTOMaHl 'leCKo'·' 06pa60TI\l l Ha oan-ux CTJHKdXKcBRl aHHoMY npoueccy 
oC HoBaH Ho l~ y Ha 0 3d ~ /-I OA e~ CTB Io\ RX M2M (OT l-\ a U I ~ H b l K Mawl' He) 
I' M2P (OT f.aIU ~ H K ~eIl OBeKY) . Bco~e l a H ~ ~ CKopnOpaTItBHb1/-l1t 
"H cPop r.,all~oH l l bl /-l 1t C II CTe /-la l~ ~ ~ c peAcTBa f' ~ aIIall 113a TJKoe peuieune 
nosaonaet nocrpoan, YMll oe npOHl BOACTBO, rne o n p. pa ljH~, BblnOIlHHel·,ble 
yapo,icTBal" ll V1 HTepHeTa Be l11e~ , noaaonm o r CH ~ ) ~Tb ~ Il H AH He 4enOBe~eCKH X 

oW1I60K, nOB blCl1T b K a~ eCTBO I1poAyKI\I1 I1 , a TaKlHeYMeHbwHTb aarparu 
II yBellll ' lI11 b KOIlKypell TOcnOCOOHOCThnpel1npHRTHA . 

BCTPAHBAEAf.,E CHCTEAf., 
CTaHnapT AnA MaKC..ManbHoM HanelKHocT..: 
Rugged COM Express 
IOpuil 'li1,HONLIN 

Kypc pa3B1111' RBCT pal1BaeMblX B bl ~ I1 CIl H Tell b H b I X CIl CICM He MeHA eTCR 
y)l{e -"Horo ner : MOU\HOCT b TJKl1Xycrp cacr s 11 0CTORHHOYBen~4~B aeT CR , 

a pal Mepbl, lIao60pOT, yr·,eHbW<1 IOTCH . II ecMoTpA ua 60nbwoe K OIl~ ~ e CTB O 

parpatioro« B ) T O ~· OOlla U H, oOllee Bapl1JTHBH bl11 HYH H B e p can b H b l ~ 

craunapr, 4eM CO ~' Express, Ij ,l ~Hl 6YAeT l aTpy,1H ~ T en b H o . YT06bl nepexecru 
ace rrpeilMYll1eC1Ba unar or oro THna B ( Ipepy 3 n e KT p O H ~ K ~ I1nR 
OToeTCl BeHHhlX n p ll Me ll e H ll ~ , obln parp atiorau CTaHAapT Rugged CO M 
Express, or K pb I B I" ~~ HOB bie n e p C l1 e KT~ B b l l1n n pa lp a60T4~KO B . 

nAO 
~ MO 

B3pbIB03al1("l1(eHHOe o6opYAOBaH..e APLEX: 
oco6eHHOCT" KOHCTpyKU...... cepT"$..KaU..ll 
Aneuconop KONCmal1n1UH06 

Bcrar se paCC Kd3blBaeTCR0 c e pT ~ cjJ ~ l1 l1 pO B aH H O ~ AIlA np ~MeHe H" R 

aa re pparopua Pocc~ ~ ~ TaMolHeHHoro cooa a ce p ~ ~ aspu aofieao nacsoro 
OO opYAO BaH~ R AEx n p O~ l BOACTBa K O M n a H ~ ~ APLEX. PaCCMOTpeHbl 
npeuayurecrea ~ KO HCT PYKT ~B H bl e oc06e H HOCT ~ , 61larOAapA KOTOpblM 
B l p b I B 03a U\~ U\eIl Hbl e ~ lAen ~ R MoryT Cycnexo« np~MeH A TbC R 

YCIlOB ~ RX 3Kc n ny aTa l.\~ ~ B caMblX palH blX OTpaCIlRX. 

npoa: 
3IleKT 
c6epenpOAf.lwnEHH.,E CETH 
paCCK 

"Defense in Depth" BneMcTB..... aBTOM 

YpoBeHb 4: 3al1(I1T3 npoMblwneHHblx npercscnce. lIacTb 3 np~MI 

TeXH OCepeeu Bopotiu:« 
AaHHbl ~ MaTep~all CIlYlH l1T npOAOn)l{eH" eM l.\V,Klla CTaTe ~ , nocBAU\eHH blx 
"' H o roY P o B H e B o ~ l aU\I1 Te npOI;blwneHH blX Etbernet-cerea Ha 6ale 
II p ~Hl.\l1na "Defense i n Dept h" . Bcr ar se pacca orpes u PRA 6aloBbix 
YRlBI1MoCTe ~ npoMblwneHHblx nporoxonos lEC 104, GOOSE ~ DNP3, 

ABU a TaKlHe MeTOl1 bl I1 X l aU\~Tb l Ha 6ale rn y6 0 Ko~ ~ H c n e K l.\ ~ 11 Tpa cP ~Ka . 

no /-I E 
GOOSE axone 

ycyry 
roper 
TpaHC 
nnor­
BbIHY 

TP YI1H 
np061 
HHTer 
KOMnl 
Ka)l{A' 
CI1 CTeABTOAfATH3A HR 3 AHHH 

11I1QlPoBall TpaHc$opMaUI1A 3KcnnyaTaU"11 KOMnneKCOB 
3AaH..M.. coopYlKeH..l:j 
Omea KUceJle'60, BaiJUjH 50eOCJIGI1CKUII. KONcmaHinUN Mamcu euxo 

DprcBn OC ll eAH ~ e HeCKonbKOner cyU\eCTBeHHO
 
nOB bI C ~IlCR I1HTepec PO CC~~C K ItX
 .. B" 
l aK al 'l ~KOB K ItHTelllleKryanbHbl/-l Mapi 
l.\eHT pa n~l OB aHHb IM CHCTeMaM 

Bcrai
d BTOM aTH la ll~ lt, MOHItTOpHHra HaHanHTHKH, 

Cl1CTerAe 06beKTaM ~ aBTOMaTl1 lall~~ CTaHoBRTCR 
11 BI1I1He eAltHH4Hbie lAaHllR, a KO/·lOlle KCbl 
AaHOll1aH ~ ~ ~ coopYlHeH It ~ . 3a4eMHYlHH bl 
0 60 p~Td K~e C~CTeMb l , KaKlte l aKOHbl Tpe6YlOT 11X 
ooecrp e an~l aIl11~ It KaKOH 3cPcPeKT OT B Hel1p e H~ R 
pabotMOlHeTolH~AaTb la Kal4~K ? B crar se 6Yl1yT 
8HlI1MIl1aHbl OTBeTbl Ha 3T11 eonpocu 11 
~ OCO 

nporpax auoro 06 ecne~ e H~R l CONlCS. 
noencrasneau npltMepbl npoexroa Haoale 
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b! X B nAO «Iamp ox», 
8 HaCT ORl1\ee 8pe~IR pa 60T a lOT n OA y n pa 8neH MeM Mop an bHo ycrapesur ax 
HnM CHRTblX C n pOl13BOACI ua M nO/1/1eplt<KM C ~ CTeM asTOMa TMKM. B 3TO;;; 

C8RJH dKTy an bHa JaAay a OOlionn eHMR y n paB n RlOl.L\Mx CMC1(' M I1n R 

0 6e CneyeHI1R co 8peMeHHb'x Tp e6 0 8aHM;;;. B cran-e pac (t.1aTp"Sa IOTCR 

oc06 eHHOCTM nocrpocsws CMCTeMhl ynpasneuaa A8Mr aTeJle M BHyTpeHHer o 

cropanns Ho 6a3e n TK «Hsaau-P», pama fiotaauoro Cn e ljMJ llll CTa'·IM 

000 ilJMpMa " Kan MHMHrp aWJ 3n p M6 opa 8TOMaTMKall, noxepaero OOl1\eCTea 

n AO " ra 3n pOM J 8r OMaTM3aUI1R», C IIp MMCHeHl1eM MOl1yJlblf bl,X KO ~1nb IO Te p O B 

11 MOAYneii 88 0Aa ' DbIROAa K o '~ n a lll1 l1 FASTI'/ EL 

CMCTeMa aBTOMaTMKM ra30MOTOKOMnpeccopa 

aa 6a3e nTK .. HeMa H- P " 

TeXHM'leCKHX cpeACT8 FASTW EL 

PO.l IOH Ceooe, AJ/ef{CGHOp [a,10'IKU!1 

6 0 n b w ~ H cT B O raaoworoxoanpeccopoe. np MMeHR e ~ ~ 

CO )J,EP JKAHVlE eTA 1/2 01 9 

1 • 

npOMblw n eHHble AaT'lHKH H CHCTeMbl KOMnaHHH 

Pepperl-Fuchs Ami KOHTpoml 33 nMHeHHblM A8HlIteH He M 

lIac Tb 1 
Cepeeu P bf.JI<:0 6 

B cr ar se AaH 0 6 Jop COBpeMeH Il blX y cr p o ii c t s He ~.e lj l (() ;;;
 

3neKTp OTeXHMyeCKO;;; KOI~ n d H IHI Pepperl- Fuchs 11 OCH0 8HbiX TeXHMy eCKMX
 

xapaxrepncruk 3TI1X ycrpoucte. n peAHaJHay eH HhlX AnH xoarpona
 
JJ JIMHeii llblMI1 AB I1 )1<e H l l m~ M , AnR 113Me peHI1 ~ nl1 He~Hbi X pa JMep OA,
 

AI1CTa H lj ll ~ , KaK Oye Hb KOpOTKMX, nops Ka MI1KpOH, TaK II 0 4e ll b Anl 1HHblX.
 

n OIJRAKa K ll ~ o " e Tp O B . n OKaJJHLI cOBo Ky nHble UO! . Olt<1l0 CH1 AaT4 ~I KO B
 

AJIH I1'!MepE'III1R n Ml le ii HblX ABMJ«eHll ;;;, o 6 cylt<Aa KlT C ~ AOCTOI1HCTB a
 

II KOHCTPYKTlIBHble o c0 6 eHll oCl l1 «axaoro runa YCT PO ~CT B , llnnlO CTp"pY IOTC ~
 

np Ml-1 epbl np MMeHeH1IH 1\,1T4MKOB B a BTOl'aW 3a l\ 1111 n pO M b j W l1 eH ll o cr~ .
 

HCTOlfHlfKIf nlfTAHlfR 
n p or pa MMHpye Mble HCTO'lHHK M Genesys 

C QJyHK" HeH P ow e r Sink 

E 6 i' eHiIU P0 6UH06U 'f 

llpocnexa peKynepa ljM ll m e Krpw,ec Koii )t1e pn llt aK T ya~bHo An H accx BIIAOB 

3n eKTpoy CTJHOOOK C Jll e KrpOAm1fclTe~ e M . vl J Me " eH ~1 R II anpR)t(e'tI1R 11 TOKa 

ti d BbIXOAt' I1CT0 411 MKd nllTaHll R npl1 TOp MOlt<e l ' " 11 Mory l [ lp l18eC1I! 

K CpaO.l l blBaHl11O 3al ljl1T "/laK e BblXOAY 113 T PO ~ I1CT04HI1Ka . He MeHee 

axryansua 3aAa'l a Cl1 M yn ~ U l1 M Pd 1J1H'H10 rO Hd n p~J«eHI1R . ( o sp eMeHHble 

6~ O K ll n l1Tatl l1H cep MM Genesys I<OM o a,1>1 11 TOK· LJ m bda ycneuruo 
cnpa B ll ~ IO T C H CAa HHblr. II , aAdy am l ra xer BlieApeHII R ljlyHK 1111 Power Si n k. 

_ 'E ' 
.. ~~ 

BMS npoaneeaer lItH3Hb aKKyMyn ATop a 

AJJeK Ce l1 Jl0 60 6 

3pa 60~ bW 1 1 X Aa~IH b I X ~I V!" repH eTa o el1\e ~ n p eAb~ BJI ~ e T HOB e T)le 6 UBaflll 

M ycrauaanwsaet >KeCTKI1C craunapru 3 Op rJHI'J a lj MM Jn eKTpOCH<16lt<eH I1R 

Bb14 11 CJ" lTen bl lOH TeX" M'{\\ . Orpoxaoe ,O M 1'H,crBO KOMn blOTepOB ~ npyroro 
Kp llTll '1HOr O K rmT JIUl iO IT-0 6 o pYAOBaIl I1R. cocpenoroseuuoro e nara­
ucurpax, C T a H 0 8 11T C ~ HeB0 3MOlt<HO o o cnYlKl1BaTb npM n O r~ O Il \ 11 0 6 bl'lHblX 

He l1HTenJIeKTyallb fl blX U PS. Ha n OMOl1\b 8 TJ MX cnYYdHX npl1 XOARTC11CTeMbl 

BM S, 06 OAII O" 11 3 npenCTaBmene ii KOTOp blX pa CCKa3aHO U ) TO~ crarse. 

Te XHon or HA RECline AnA nOBblweHHA cTa6HnbHOCTH 

BHAe 03 anHCM H3 SSD- HOCHTenH 

n o Mep e roro l' dK n p ony cKHaR cn o co 611 oCTb 

SSO-HaMOnlllen e i, pJ CTh a pa 3p blB ljeH 

,'.\elt<AY lKeCTKII " MA"CKdMI1 ( HOD) II 

TBepi1OTe~ bHbiM II I IJ K OmlTe~ A M I1 ( SSO) CFast _ 
Y·"' HbW eTC~ , SSO CTa HOB~Ir. H rionee 
nony nHpHblMI1 Hil p bll' Ke Cll ereM 3MV2-P 

Strit s
BI1Aco Haon lOJ\€ HI1R. Ho AnR YAJ l le " " R 

11 ,1anMCI1 AJ HHblX 0 ipn JW-n aMRTI1 

Heo6 xOAI1Mhi oripeneneuu ue ¢yt' Kljl1l1 

B npouiaske uaxonarens. «oropue MOry! npue ecru K naneumo 
npO ll 3ROAI1r n hHOCTll, YTO B urore CIl I1)t(Je T Ka4eCTBO sn n c o II n p~BOA I1T 

K n or epe Kil APOO. Tex Hono r l1H RECLi n e OT KOMl1aHl111 I n rlOd isk ­

310 c nc u nan suo MOAMepM l\ l1pOBJHHaR n pOWI1BKa SSO-Ha Ko n I1TenR 

AnH n p M Jl O lK e ll ~ ~ BI1/1COHJ 6nIOAeHl1fl, 06ec ne " M Ua -oU\a ~ f10 CTORtl IlY KJ 

CKOpOCTb 3anl1CI1 8111\eOnOT Kd ( MII II 11Manb" y lO nor ep o «anpoa) . 

~tJ4!!Wn'~'''4a4:t'lfill 
cnOPYM no a 8TOMaTH3 a"MH 8 Benrurpan e: 

HOBOCTIf 

EMOHCTP. HOHHb'H 3An 

ne pcn eKTMBbl pa38HTHA "HQJPOBOH 3KOHOMMKH 

1_ _ ...._ _ ..... 

P. 3 

K 3HepreTM'leCKOH peBomO"HH 

rOT08bl 

6Mo ra308ble YCTaH0 8KM CTaH0 8RTCR ace 
fionee nonynRpHblMI1 B Ml1pe. nOCKOJlbKY 

npOM380 ART neuieaue renno M 

3ne KTp03HeprMIO . a TaKlKe cn OC0 6 CT8y lOT 

c6epelt<eHI1IO npnpouu. B crarse 
paCCKa3bl8aeTCR 0 6 YAaYHblX npoexrax 
aBTOMaTM3aljMM 6Mora 30Bbi x c t a lfljM ii C 

np~MeH e HM e M 0 6 opYAoBaHMR M 

TeXHon orM;;; KO ~·1n a If M M VIPA . 

PA3 
roeo 

ABT06ycHbie HCTOpHH 

3HEPrETlfKA 

CKOH TPAHcnOPT 

n o Mepe pOCTa YMCna lKIITen61 'Inn OT/WCTl1 rpascnopruux nOTOKOB 

3KOnor~ye CK~e Mn Orl1CTllyeCKMe II p0 6ne /ol bl ~: e ra n onIiC OB r 1\ OT rona 
ycyry6n ~ IO T C R . B3HTb XO T ~ 6 LI nopcx uvo llHljJP'lCTpy I<Ty py : BO MHorl1 X 

ropoaax OHd npoexrwpcaanacs \-13 pacsera 3f1d" I1Tell bHO MeH bUJ e~ 

rpaucnopraca 3ar py lKeHHoc lII, a np OBeCTI1 MOAepHIIJJ l\ 111O 0 ycnoaasx 
nn oTHo ii Ja crpo ;;;Kl1 KpJ ii He cnOlt<HO. TaKI1'.· 0 6 pa lO ,'.\, Cn e lj l1an l1crbl 

BblHYlKAeHbl I1CKaTb nyTM p ew e H~R 0 ycnonasx M II o~{ eC1Ba Obb e KHlo IIL IX 

TpYAHOCTe;;; M o rpa H I1 Y e H M ~ . OAII H 11 3 nepcnekruauux nyT e t'i 6 0P bObi C 

n p0 6KaMM M YBen Mye HI1R 0 6be MOB ne peB030 K nacrax upos - C03AaHI1e 

I1HTenneKT yan bHblx ro pOACKMX Myn bTI1TpaHCn o pTHblX Cll CTe M. B xaxcct se 
KOMI10HeHTa Ta KO;;; CI1CTeMbl 0l10JlHe MOJ«eT aucrynan, I! xopoui o 3 H a K O~l b I H 

KalKAOMY aBT0 6y c. 0 6 yc ne w HblX npllM pa x C0 3Aa ll l1~ a A TO " ' .l r~J I 'lpOBaH HbI X 

C~CTeM y n paBneHI1RaBT0 6yc HW < n ap KOM paCCKa3aHO B 3TO;;; cra rse . 

3PA6 
&E30nACHOCTIJ 

Opr a HH3a " HA CHCTeMbl 8HAeOHa 6n lOA e HHA
 

M BHAe03HanHTHKM 8 P03HH'lHOH ruproane
 
MapUHG BOCKp eCeH CK Gff 

B cra rse pac cx orpeaa opr aHI13aUI1R 

CI1CTeMbl BI1AeOHa6nlOAeHI1R 

~ B~ AeoaH an Mnl K ll B P0 3 1l 11 Y H O~ IOprOBJle. 

Aa HOonucaawe p eK OM eHAYe r~ oro 

0 6 0p YAOBaHI1~ , a raxxe nporpanvuo ro 

06eC n eYeHI1 ~ M Rop raHM3aUI1l1 aHJJlIl3a 

pa60 Tbi eeTI1Mara3MHOB. Eonsuice 
BH I1 ,~ aH l1e YAeneHO npeMMYl1\eCTBaM 

11 oco6 eHHOCTR M pa tioru nporpa x auo­

annapar uux pew eHl1ii KOMnall Ml1GeoVi sion . 

...--~_"""....,.,r--_ 
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