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COBpeMeHHble TeHneHIU111 pa3BI1TI1R npoasuunenanru 
HHTepHeTa Be~el1 

l Lllumpuu IlJIN LiOB 

B nocnenuee spe M~ n pOH30 WIl H orpoxaue TeXHOll orH 4eCKHe
 

n pe 0 6 pa 30 saHHH, KOTOpW< YAell HIOT 6 0ll bw o e SHHM aH~e pa3pa 6 0 T4~K ~ ,
 

<1I . an fIT ~ K ~ ~ 6~ 3 H ec-co0 6 U1eCT A a S 0 61laCT ~ VlHTe pHeTa seU1e~ (loT)
 

H npOMbl WIleHHOrO VlHTepHeTa se U1e ~ ( IIoT), ceTe ~ 5G, ~cKycCTBeHHoro
 

HHTell ll eKTa, 6n o K4e~ H a , Ma WHHHo ro 06Y4 e H ~ ~ , il Ll n oll H eH H o ~
 

H B HpTya ll b H o ~ peanss ocr« (A R/ VR) H 60 MHo rH X I-lpy r Hx «pepax.
 
Bcran-e npeacrasne-r u MaTep~ allbl ~ccn eA0 6a H ~~ ~ a Ha ll ~nI4 e C K ~ e
 

AaH HbIC, B KOTOp blX 0 6 CY >KA aIOTC~ p a 3 1l ~4Hble acnekru rexuonorua IIoT,
 

nepcncxr wsu pa 3 B ~ T ~ ~ Ha 61l ~ >K a ~ w ~e HeCKOllbKO ner ~ npocnexa aaen sre
 
TeHAeHLjHH.
 

reTepOreHHble nnaTltJopMbl nnR nepenuasrx CI1CTeM 
I1CKyccTBeHHOrO I1HTenneKTa 
Haneneuue YCTPO~ CTB Iof 31let<eH TaMH HCKyc CTBeHHo ro HHTellneKTa 

C4 HTa eTC~ OAHHM H3 ne pc ne KTH 6He ~wH x H an pa B ll eH H ~ pa 36 HTHH 

asronarma ua«. Ta~saHb c KaH Ko " na H H~ AO LINK, ~S Il~IOU1 aHCH segyU1 HM 

41leHOM anssuca Intel " I n t e rn et of Thi ng s So lu t i on s, n peACTa61lHeT 

M a c wTa 6 ~ py el" b l e cospexeuuuc pe we H H~ Hd 6a 3e rerepore- n- ux 
6bl4HCIl HTell bHbiX nnartpopx . npeAll ara e M bl ~ ADLI NK nOAxOA ycxopser 
H YAe weSMeT pa3 se pTbl6aHHe HHTenn e KTy anb Hblx YCTPO ~ CT S, 3Ha4HTell bHO 

061l er4a~ patiory CHCTeMHblX n poeKTHp06U1 ~KOB, HH>KeHe p OS 

H nporpaa nacros. 

BCTPAHBAEMb'E CHCTEAfb' 
Pa60'laR CTaHltl1R C KOHBeKlt110HHbiM OXna>KneHl1eM 
Ha 6a3e npoueccepa «3nb6pyc-4C" 
Heop» Atbouu«, Il siumpui) Ka6a'1I1l1K 

Bctars e paCCKa 3 b 1 B aeTC~ 0 6 apxarexrype npOLjeC COp0 6 c e t< e ~ CT sa
 

,,3Il b6pyc », HCTO pHH C03Aa HHH ~ uepcnekrwsax. TaK>Ke onacuaaercs
 
npouecc pa3 pa60 TKH 6e3 s e H T H Il ~ TO P H O ~ pa 604 e~ CTaHLjHH Ha 6a3 e
 

npoueccopa « 3n b6p yc» KOMn a H H e~
 

" AABaHTHKC». np HSOAH TC~
 

06 30 P IlHH e ~ KH scex
 
n pOMblWlle HHblX nK Ha
 

6 a3e llfl «3 ll b6 pyo}
 

3 TO~ KOt·maHHH.
 

KOMnblOTepbl ua Monyne craanapra SMARC 2.0
 
KOMnaHl111 ADlINK
 
Cepeeu Conoamoe 
KOMn blOTep Ha MOAyn f>- c paB HHTellbHO Hosoe pe lueHHe, np eAH3 3H34e HHoe 

AIl~ y n pOU1E'H HH peall H3aLjIH' 6CTpaHB3e l·' blX CHCTeM. TeM He MeHee, 

Y>l<e y cne n C<jJOpMHp o s aTbCH PHil 

KOHKypHpy lOU1H X CTaHAap TOs, 

s cr ar se paCCKa3aHO 0 6 

OAHOM ~3 HHX - SI"1AR C. 

Onacauu HeKoro p ble 

Mogyn H KOMn aHHH 

AD LI NK, KOTOpa~ 

SXOAHT S 4 HCJlO aSTop OB 

cr aHAapTa SMA RC. 
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AnnAPATHb'E CPE CTBA 
Ih06bl naMRTb He nOnBOnl1na 
KOM na H~ ~ I nn o d i sk AdA HO H np 04HO raasna n03~ Lj H H Ha M H P06 0 ~, pbl HKe 

rae pnorem.uux H a K o n H Tell e ~ AIl H caMblX OTse TCT6eHHbiX np HMeHe H H~ . 

n OMHr<o SblCOKHX npOH3S0ACT6eH HbiX CTaHAapTOS In n o d isk " Mee T S aKHtSe 

PHA pa 3pa60T OK H - oy-xay, Bblr OAHO OTIlH4 a lOU1 HX np ogy K Lj ~ 1 1O Ko ,ma H ~ ~ . 

oHe KOTOpblX o c 0 6 eHHOCT~X ~ a npe~MYU1e CTs a x , «oropu e OHH AaIOT, 

pa CC Ka3aH O B 3TO ~ crarse. 

KOHl 

cepi 
aarp 
K II H 

OCH0 6Hble Te HAe HLjHH pceomouaa 6 npOM b I W lle HHO ~ a6TO MaTH3aLjHH 

KaKoro ADAM BaM euie He XBaTaeT? 

CllCl 
CTa HO S~ T C ~ ece OT4e TIlH se e. K H ~M O T HOC~ TC~ noscex ecruoe 

Hen 
pacnpocrpaaeuae KO H Lj e n Lj H ~ loT H HaAelleH He KOHe4HbiX YCTP O ~ CT S ripe 
3ne r~eH Ta M H HCKy cCTse HHo rO HliTellneKTa . M OAYnb H a~ KOHLjen LjHH 

>l<ec 
nocrpoeuas Ko,mOHeHT06 CHCTeM a STOMaTH3d q Hli n 0 360 llHeT 6 WHpOKll X 

~131l 
npenenax o nTHMH3Hp0 6aTb <jJYHKLjHOHall bHocTb YCTPO ~ CT6 , He C03AaBaH 

11 re 
npH 3TOM orpa H ~ 4 e HH~ AIlH 6ygy U1e ro paJBHTHH. BPi 

pa« 
pea. 

MOA 

np e 

aaiu 

" 

KO ~ 

6 cc 

ME If HH KAII TEXHHICA GH 
Ha OT aaaxapcraa nO COBpeMeHHOI1 ltJapMalteBTI1KI1 a rs 

MHorH e OT pa C Il ~ 

n p OMblwn eHHOCTH n peAbHSIl~ IOT M' 
K 06opYA0 6aHHIO A Il~ Y H~ 

ynpasll eHHH H KOHTP O Il~ P~ A CHC 
Cn eLjH<jJH 4 eCKHXTpe 6 0 saH H~ . Oat 
K HHM OTH OC~ TCH , Ha n p ~ Me p. "' HI 
3a U1HU1eH HOCTb aT n blll H H sn ara. aST 
S3p bl60 3a U1HU1e HHOCTb. He 
B <jJa pMal\eBTHKe 0 60 pYAo s aH ~e aer 
AOn >K HO TaK>l< e COOTseTCTsosaTb 4ac 
AHpeKTHBa M GMP. KOM naHH ~ Mat 
Pepperl -Fu chs npenn ara er I-lJIH 1~ 01 

3 TO~ OTpaCIlH ro r o s a e pe uie u a a. npr 
o KOTO pblX pacc xaaa- o B cr ar se . H S 

eTA 3/20 1 

8 

4 



'
l O ~1 pblHKe 
HeHHH. 
~e T BaKTl1Be 
m.naHHH. 
AaIOT, 

'.' 

l A 
WHpOKHX 
J3AaSJA 

.' 

CY.	 OBOE 060PY. OBAHHE 
52	 Ha8I1raLl110 HHO- l1HepopMa LlI10 HHa A CI1CTeMa 3KHMC 

A Ii HO Knetcom. Aaescanop Heouoe 
BcoapeneuuuxYClIOSH~ X -enoae« see yallje HaXOAH TnpHMeHeHHe 
Sb I Y ~l CnH l en bH O ~ TeXHHKe B pa3nHYHbiX orinacrsx Ae~Ten b Ho CT H An~ c03Aa H H~ 

KOM¢ OPTHbIXycnosHH H O On e rY eHH ~ csoero TpYAa. OAHOH H3 TaKHX«pep 
crana M op c K a~ HaBH I\ H~ . B crarse onacuaaorca S03MOll<HO CT H npHrOAH OH 
AnN npiIM e He HH~ ua OO~ bw H H CTs e COBpeMeHHblXCYAOB 3neKTpOHHO­
KapTorpa¢ 114ecK O ~ H a B I 'l ra ~H O H H o - H H ejl o p M a ~ H O H H O ~ CHCTeMbl 3KHVlC H ee 
annaparuaa peJ II ~ 3 a ~ H ~ Ha 6a3e npOAY K ~~H «opnopauaa iEi Technolo gy. 

6E30nACHOCT. 
60	 npllHLlllnbl peanaaauaa nporpaMMHoro MOAynJl 

n08epeHHoii 3arpY3Kl1 

Anexcei, E OP0(JIIKO(J, K 0 I1C1110 H/I1 UH H 0 8UK O(J, Onee MOC'j108 

Ha aSTOMaTH3l< pOBaHHbI X pa004 HX MeCTax, 06pa6aTblSJIO llj HX 
KOH IjJ ~ Ae H ~ H an b HY IO HHljJop l<a~HIO, 1I0J1 lKHbl n p ~, e H~ T b C~ 

cepT HejlH~Hposa H Hb le annaparuo -npo rpaaau ue MOAynH AosepeHHOH 
3arpy JKH An ~ 00ecn e4eHH~ 3allj HTbi OT H eca ll H ~ HO H H p o s a H H o ro nocryna 
K H H ejlopM a ~ H H Ha srane HaYJJ1bH OrOcrapre H JarpY3KH o nepa~H O H H O H 

CHCTeMbl. OAHaKOS H 3Aell/l~X , n p H MeH~e '.b l x so ecrpauaaeaux CHCTeMax, 

np06neMbi 80nOCHa6JKeHllA 

CllCTeMa cllTyaLllloHHO H OC8enOMneHHocTll 

ua fiaae no ICONICS peuiaer 

acnonsaoaauae AaHHbix MOAyneH He ecerna 
np PA CT aBn H eT C ~ S03MOlKHbII< S C B ~ 3H C 
ll<eCTKH MH Tp e 60saH H ~ MII K rdoapHTaM 
H3AemlH, 3Heprono rpe oneHHIO 
H rennoeunene-uno . 
B pa- kax AaHHOH C1J l bH 
paccx orp eau np HH~Hnb l 

pe an H 3a ~ I< H nporpa-m uo ro 
MO Ayn ~ 1l0sepeHHoii 3arp y3 K ~ OC. 
npeAHa3Ha4eHHoro 11 J1 ~ 00 e c n e 4e H H~ 

3alljll1bl or HC):\ K HH ejlopr.lal\1111. 

B crarse paCCKa3aHO 0 CHCTeMe cH Tya ~ Ho H HoH OCs'lAoMneHH oCTH 
Kor·lnaHHH Scotti sh Wat er, «o ropas asnaerc s BeAYUle ~ o p ra H H3a ~He H 

B«p epe sO IlOC Ha o>KeHH ~ S WornaHAHH . Cucrena C03AJHa Hd OC HOBe no 
GENESIS64'" KOM naHHH I CONI CS, OHa no xoraer one para eno peervpoaar s 
Ha aanpocu KnHeHTO S, npenynpexaars II ycrp ausr » aBapHHHble cHTya~ H H , 

a TaKlKe MHHHMH3HposaTb HX nocnencre us An ~ nOTpeOHTeneH. 

6 MAQ20 noesnuaer 3epepeKT1l8HoCTb oronneuaa 
YHH Ka nbH a~ no '·\HOrHM eBOHMnapaaerpas
 
CH CTeMJ coopa l1aH Hblx H ynpaBneltHil
 
Datafor t h MAQ20 uaurna f1 pf1MeHeHHe so
 
MHorHX n pO M bl w~ e H H b l X cHcre Max
 
aSTO l< ,HH 1 a~H H . Cero nua Mbl paCCKalHHl 0
 
He COS CN ' 00bl4HOM f1 JlOeKTe ­

aBTO M aT H 3 a~H H ot onarensaoro KOTna
 
sacrxoro AOMa . HeCM OT p~ Ha CK pOMHble
 
MaCUlTaObl cacren u. f1 PHr.\PItHe"lble S HeH
 
/.l0AYIlII MAQ20 00ec ne411nH conuanue
 
npeH" yllje CTSa, KaK B paspatiorke, TaK
 
H S }KC nn yaTa ~ H H .
 

MaCCHBOB, nocr poeuuux ua HXocuoae. 

• B • 

HODOCTH 

EMOHCTPA HOHH.,H 3AJ1 
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roro CKOH TPAHCnOPT 
74	 M06l1nbHble 3apAnHbie CTaHLllUl 

non KOHTponeM 

):\n ~ K O H T p on ~ HH TenneKTyanbHblx
 
M O O ~lnbHbI X CHCTeM 3a p~AK H
 

3neKTpo,w oHneH KOMnaHHil FreeWire
 
Technologies Hcnonb3yeT wnlO3 Eurotech
 
loT H OOnaYHYIO nnaTejlopMy Ever yware.
 
Bxone pa3paooTKH oblna ycneu u- o peuieua
 
sana-a no C03AaHHIO MacwTaoHpyeMoro
 
HHl enll eKTyanbH oro p ew eHH ~ An~
 

x paHeHH ~ 3HeprHH.
 

CETEBOE 060PY. OBAHHE 
Ka 6 enbHbie TeXHOnOr l1l1 nnA npOMblw neHHblX cerea 
OT Belden: cnaAHHaA 811TaA napa 

Cepeeu Bopotisee 
B crarse onucaua rexaonorus cna~HH oH SHTOH napu OT KOMnaHHH Belde n, 
KOTopaA noasonner nOBblCI1Tb KayeCTBO ejlH 3HyeCKOiO ypOBHA 
npoMblwneHHoH Ethernet-cern. 

naMATb 611TOM He I1CnOpTI1W b 

Vl Hll<eHepbl Ko"n aHHH Apacer nponenann or poMHylO HccneAoBaTenbcKYIO 
paooTy, B pesynsrare KOTOp OH H" YAanoCb c03AaTb KOMnneKCHoe peurexne 
An~ npHnOll<l' HHH, OCO oo KpHTHYHblX K HaAell<HOCTH xpaHeHHHIlaHHblx. 
B CTa be paC CK a3aHO00 oc06e H HO CT~X rse pnorensuu x HaKOI1HTeneH 
npOM blwneHIIOTO «nacca npOH3BOACTBa Apacer, s blAen ~ lO llj llX 3TH 
YCTpOHCTBa H3 YHCna auanor os. 

~" I : caam:f:t :ti :f:m:Ju::f #:t #il ~ 
iK e y: HaAeJKHOC Tb 8 mo6blX ycno811AX 

fOpuij TU ,I /OH Ii H 

np H npoeKTHpoBaHHH oTKa 30YCTO~Y H BbI X peUJEo'HHH A11 ~ cypoaax ycnoBHH 
3K cn nyaTa ~H H KOM npoMHccbl Henp Hel',neMbl: 110A4ac OTHX, lIaAell<HOCT H 
3asHCH T He ronsxo paOO TocnOCOOHOCTb npeA n p H~TH~, HO H ll<H3HH 
H sno posee nIOAeH . no 3TO H npH4HHe He06xOAHMO He r onsxo y' lI1TbISaTb 
CTeneHb HaAell<H OCTH S b 1 4 H cn ~ Ten b H O H 3neKTpOHHKH H KOMMyraI1HOHHblX, 
YCrp OHCT B, HO HyCTpOH CTS 'l enOBeKO-MauII1HHoro HHTepejleHCJ, seAb HMeHHO 
OT HHX, 3aSHCHT onepaTHSHOCT b 03 a H M OAe H CT B H ~ oneparo pa II y l1paBnHe' \OH 

HM CI1CTeMbl. OTAaBaH 
npennosreaae 
KnasHaTypaM 
H YKa 3aTenbll biM 
yCTpOHCTodM i Key, 4be 
Ka4eCTSO npoaepeuo 

BpeMeHeM H onu ro » 
:<HOll<eClBa nOllb30B,lTenei1, 
,<OlKHOOblTbyBepeHHblM 
S csoeM SblOope. 

HaneJKHOCTb 113 6 b ITO'l HbIX AllCKOBblX Ma CCI18 0B 

iteop« A (/JOHIi H 

Hecxorps ua CO BepweHCIBosaHHe reepnotensuux HaKomn eJleii, xe H.,e 
AHCKH (HOD) ace ellj e ~Bn ~ IQTC~ ca'. bIMAeWeBbl>1H MaCCOSblMx p~ HHmI U\e M 

H H ejl o p Ma~H H. KaK TeXHH4eCKI1 cncxsue yCT]loHC1Ba HOD He rapaur upoeauu 
OTcooes HOTKa30B,YTO MOlK('1 f1pHSeCTH Knor epe AaHHbIX. Bcran.e 
paCC MOTpeHa MOAenb OT Ka30S>KeCTKHX (wnHHAenbH bIX) AHCKOIl, IIpel\ CTaBneHbI 
OCHOBHble noxasaren» lIaAelKHOCTH OTll e/lbHblXAHCKOS~ BblBeAeHbl Ha IIX 
ocuoee ejlopMynbl pacsera nOK a3 aTene~ HaAelKH OCTH H30bIT04HblX ~1CKO B bI X 
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