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PacnpeneneHHas cuctema BBoJla-BbiBOJA

FASTWEL 1/0

NOXAPHbIil CEPTUOUKAT .
CEPTU®UKAT COOTBETCTBUS -40..+85°C @
PEECTP CPE[ICTB U3MEPEHUIA

CocTas CUCTEMbI

« KOHTpOJIepbl y3na ceTun

« Moaynu: — ouckpeTHOro BBOAa-BbiBOAA
— aHanoroBoro BBO/JA-BbIBOAA
— U3MEepeHUs TeMnepaTypbl
— CeTeBbIX UHTEPeiicoB

- MoaynbHblif NporpaMmMupyeMblit KOHTponnep

« [Tpoueccopsl 500/600 MTy

 BCTPOEHHDIN 1 BHELUHUI (hnaL-HakonuTenn 06bEmom Ao 32 [6ant
 JHeproHe3asucumas namatb 128 K6aMT ¢ NUHENHbIM AOCTYNOM

- becnnatHas aganTupoBaHHas cpeaa pa3paboTku npunoxernit CODESYS
* Hacbl peanbHOro BpemMeHu

« CepBuc To4HOro BpemeHu Ha 6a3e GPS/GLONASS PPS

» Mogynu BBOA2-BbIBOZA C KOHTPOMEM LIESIOCTHOCTU Lienen

www.fastwel.ru

CPM711 CPM712 CPMT713 CPM723

« [MpoTokon nepeaady faHHbIX « [poTokon nepeaain AaHHbIX « MpoTokon nepesadyn AaHHbIX « [poTOKOMbI Nepefjayn LaHHbIX
CANopen Modbus RTU, DNP3 Modbus TCP, DNP3 Modbus TCP/RTU

« CeTeBoil nHTepdeiic CAN « CeTesoii uhTepdheiic RS-485 « Geresoin nHTepdpeiic Ethernet - CeTesoil uHTepdheric 2xEthernet
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() HIRSCHMANN

A BELDEN BRAND

Co34aéM BO3MOXHOCTM
ANA LOCTUXKEHUA HEBO3MOXHOIO

YnpaBasiemble KOMMYyTaTopbl OT Hirschmann

MNMoppep>xka ctaHgaptoB TSN Ha Bcex nopTax
PaclumpeHHble GyHKLMM 6e30nacHOCTU

Uplink-noptbl 4 x 2,5 T6unT/C

AnnapaTHasa cnHxpoHu3auunsa spemeHn (IEEE 1588 v2 PTP)
MNMpotokosbl pesepBupoBanHnsa cetn (MRP, RSTR, LACP)
OnepaumoHHasa cnctema HiOS

(951) 811-7945
ekaterinburg@regionprof.ru
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lepeneyatka mMatepuanos JONyCKaetcs
TONIbKO C MUCbMEHHOTO Pa3peLlleHus PefakLmum.

OTBETCTBEHHOCTb 3a CoAepxaHue peKknambl
HeCyT peknamoparenu.

MaTepmanbl, nepefaHHble peaakumm,
He peLeH3npyrTCca U He BO3BpallaloTca.

OTBETCTBEHHOCTb 3a coAepaHue cTaTen HecyT aBTopbl.

MHeHMe pefakumu He 06s3aTensHo
COBMajaeT C MHEHWEM aBTOPOB.

Bce ynomsHyTble B my6ankaumax xypHana
HaMMeHOBaHsi MPOAYKLMN 1 TOBAPHbIE 3HAKM ABAAIOTCA
COGCTBEHHOCTbIO COOTBETCTBYIOWMX BNAAESbLEB.

OCTA-NPECC, 2022
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Yeaxxaembie gpy3bsal

MBI IPOAOASKAEM 3HAKOMMUTD BAC C IIOCAGAHMMIM HOBOCTSIMM PBIHKA OMOMACHTH-
duKraygnoHHbIX TexHOAOrMIA. YrTariTe B IIEPBOM BIIyCKe sKypHaaa 3a 2022 roa cra-
THIO O PAAMOAOKALIOHHOM METOAE AASL PACIIO3HABAHASI AUL] AFOACTA, KOTOPBIN I103~
BOASIET MACHTUPUIIMPOBATS YCAOBEKA AQSKE B MEAMLIMHCKOM macke. C moBcemect-
HBIM BHeApeHnem Koryenyun «Mupycrpus 4.0» Bcé akTyasbHee CTAHOBUTCS 3a-
aaua 6erctport pobormsanmm mponssoAcTs. Kommanns ADLINK mpepsaraer cu-
CTEMHBIM MHTETPATOPAM BOCIIOAB30BATHCSI TOTOBBIMI HAPAOOTKAMM, CIIOCOOHBIMM
3HAYUTEABHO IIOHU3UTD IOPOT BXOAA Ha PhIHOK. AGOpesnaTypa loT HacToabko
ITPOYHO BOIIIAA B HAIITY JKM3Hb, 4TO yrKe He Tpebyer pacumdponkn. Tem He menee
CAOYKHOCTW B IIPAKTUYECKON PEAAU3ALMUY KOHICIIIMUI OCTAIOTC. AHAAOTMYHO
ADLINK xomnanus Libelium mpessaraer psig roToBsix penennit 5 obaacti nu-

TEAAEKTYAABHOTO YUETA M KOHTPOAS KAYECTBA BOAOCHAOKEHL.

Bcé caoskuee cranoBuTest rpoBectn rpaHb Meskay [TAK m BeTpansaempim xom-
nptorepom. He cront na mecre n rexroaorns Soft PLC. O HOBBIX BO3MOSKHOCTSIX
PACIPEACAEHHBIX CUCTEM YIIPABACHIMSI TIOBBIIIEHHON HaAEKHOCTH Ha 6ase KOHT-
poasepos REGUL R100 or xomnannn «ITpocodr-Crcremsr», a TaKKe O IIOCACA-
unx paspaborkax BECKHOFF pacckaskyT ctaTpu B Halllem sKypHaae.

AoBepeHHbIe BRIUMCAUTEABHBIE ITAATGOPMBI KPaiHe BASKHBI BO MHOYKECTBE IIPU-
MEHEHMUT, TAe TpebyeTcs rapanTus paboTOCIIOCOOHOCTI U IOAHAS IIPEACKa3ye-
MOCTD HOBeAHMs. IMEHHO Takye BEIYUCAUTEAN Ha 0a3e OTeUeCTBEHHBIX IIPOLjec-
copos «Dapbpyc» n «Baiikaa» mpeasaraer kommanms Fastwel.

MarwucrpasbHO-MOAYAbHBIE BbramcanTeabHble cuctembl (MMC) mprnobperator Beé
GOABIIYIO HOITYASPHOCT GAATOAAPSI CBOETI ITPOM3BOAUTEABHOCTHM, TMOKOCTM KOH-
durypanmm, BRICOKOV BBIYMCAUTEABHON IIAOTHOCTH. DTM CUCTEMBI OTAMYAET HAA-
4pe CHeHUAAU3UPOBAHHBIX KOHCTPYKTHBOB — OCHOB AASL OOBEAMHEH NS GYHKIIO-
HaabHbIX MoayAeit. Komnarms Schroff GmbH sBasiercst sxereprom B obaactu mpo-
M3BOACTBA TAKMX IIACCH IIPAKTUYECKI AAS BCEX PACIIPOCTPAHEHHBIX ITPOMBIIIACH-
HbIX 1MH. O HOBEMIIMX PaspabOTKaX KOMIIAHUY PACCKayKeT HAIlla CTAThsL.

Pepper1+Fuchs ITPOAOAKACT PAAOBATH aBTOMATU3ATOPOB CBOMMIM HOBMHKAMN B
obaacTi MHTEAACKTYAAbHBIX AATIMKOB, M CETOAHST MBI PACCKA’KEM BaM O ITOIIOAHE-

HIUM B MOAEABHOM PSIAY dHKOAepOB ¢ nnTepdericom I0-Link.

B atrom JKYPHAAE BBI ITPOINUTACTE O MHOJKECTBE MHTEPECHDIX TEXHMICCKUX PerIe-

mmit ot komnarmit Advantech u ADLINK, CyberPower, a Taxske 0 maorom apyrom!

Aoporue Apy3bsi, HerrpocToit Aast muorux u3 Hac 2021 rop nmopomméa x koxyy. Ha
ropore ropaa 2022 XOTHM BBIPA3UTh HAACIKAY, UTO OH CTaHeT boAee GAATOIIPUATHBIM
AASL BCeX HaC. YBEPEHBI, 4TO B CKOPOM BPEMEH!M YAOBEYECTBO IIOOCANT ITAHACMMIO,
Y MBI BEPHEMCST K IIPUBBIYHOV SKU3HM — BOCCTAHOBSITCSI PAa3PYILCHHBIE CBSI3N, 3a-
paboraeT 6usHeC, CHOBA IIOSIBUTCS BO3MOSKHOCTD OECITPEISITCTBEHHO ITyTelle-
CTBOBATH 110 Bcemy mupy. Hy a B GAMIKHECPOIHON MepCIIeKTMBE PEAAKIINAS JKYP-
Hana «CTA» jkeaaeT BAM KPEIIKOTO 3A0POBBA 71 YCIIEXOB BO BCEX BAIINX HAYMHA-

HIIX, ITPOIBETAHNMS 1 IIOKOPEHNMST HOBBIX BBICOT!

I TpuATHOTO YTEHMs M BCero Bam A0Gporo!

Copass

C. Copoknu

www.cta.ru


https://www.cta.ru/
mailto:savina@soel.ru
mailto:info@cta.ru
https://www.cta.ru/
mailto:info@cta.ru
tel:+7 (499) 903-6952

Cpenaxo B Pocecum,
3ac/lyXnBaeTt JoBepus

Ob30Pbl

O6HoBNEHMEe MOAENbLHOr0 PARA 3HKOAEPoB
komnaHuu Pepperl+Fuchs

Anekcandp Koncmanmunog

B cTaTbe npepcTaBneHbl KNtoueBble TEHAEHLMU NPUMEHEHUS MONYNAPHOTO
nHTepoelica Ans ceHcopHbix cuctem I0-Link. OTobpaxeHs! TexHUYECKNE
HOBUHKM U YHUKaJbHbIE pelleHus, NPUMeHsaeMble KoMnaHue
Pepperl+Fuchs B cBoMX npoAyKTax, B 4YaCTHOCTH, B SHKOfEpaX.

KoHuentyanbHble pelieHus 0T KOMNaHUU
Libelium ans loT-npoektoB Smart Water

[Onus Iapcus

KoHTponb kauecTBa BOAbl B CUCTEMAxX BOAOCHABKEHNS 1 BOAONOATOTOBKM
1 3KONIOTUYECKMIl MOHUTOPUHT HEOOXOAMMBI He TONbKO /1A NOBbIWEHNSA
KOIEKTUBHOTO UHAEKCA 3[,0POBbA YeNOBEKa, HO U ANA CHUKEHUA 061X
3KCMNyaTaLMOHHbBIX 3aTPaT, PACX0Jl0B Ha TEXHUYECKOe 06CTyXMUBaHWe

1 aBapUNHbI peMOHT. B 3TOM MOryT NOMOYb MHTENNEKTYaNbHbIE
13mepuTenbHble npubopsl komnaxuu Libelium.

0630p HOpMaTUBHbIX Tpe6oBaHMi
K 3BYKOBbIM U CBETOBbIM CMrHasiaM ONacHOCTH

Buxmop Maeoees, Ceemaana Yebvikuna

MpoBepnéH aHann3 TpebOBaHMI HOPMATUBHBIX TEXHUYECKUX JOKYMEHTOB
(HTA), peitcTByiowmx B PO no cocTosHmio Ha sHBapb 2021 roaa K CBETOBbIM
1 3BYKOBbIM CUTHaNaM ONacHOCTH, UCK/TIOYasn MOPCKUE, BOEHHBIE,
MeAULMHCKME U peyeBble CUTHaNbl. AHaNM3 MOXKET ObITb MoNe3eH
NPOEeKTUPOBLLMKaM Npu BbIGOPe MO CBETO3BYKOBLIX ONOBelaTenei
IN5 KOHKPETHO 3ajauu.

1/2022

YaBoeHne nponyCcKHOW cNOCO6HOCTH
wuHbl PCle 6.0: nepexoa Ha 4-ypoBHEBYIO
YaCTOTHO-MMNYNbLCHYHO Mogynauuio curiana PAM4

[Onus Iapcus

B cBA3M C BLICOKUM CNPOCOM HA NPOU3BOAUTENbHbIE CEPBEPHbIE PeLleHus
B LieHTpax 06paboTku aaHHbix (LLOJ) v B cucTemax Ha 6ase anropuTMoB
MCKYCCTBEHHOTO MHTEJEKTa U MAWMHHOTO 06y4YeHus 6oMblioe 3HaYeHue
npuobpeTaeT yBennyeHne CKOPOCTM 06MeHa AaHHbIMM MO IOKANbHbIM
WWHaM. YABOEHMe NponyckHoi cnoco6HocTu wuHbl PCI Express

10 64 [T/c yBennyeHneM 4acToTbl AUCKPETU3ALMN LUGPOBOTO CUTHANA
BeAET K BO3pacTaHUIO BAUAHUA YaCTOTHO-3aBUCUMBIX MOMEX, Npu
KOTOPbIX NOJIE3HbI CUTHAN CTAHOBUTCA HEOTIMYMM OT LWyMa. B cTatbe
paccMoTpeH MeTop, peleHus npobnembl paboyeil rpynnoit anbsHca
PCI-Special Interest Group (PCI-SIG) ans 6yayuweit cneyndukaumm 6.0
nHtepceiica PCle.
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TexHonoruu u pewenus komnaiun Schroff —
KJ1H04 K NOCTPOEHUI0 COBPEMEHHbIX
MarucTpanbHo-MOAYNbHbIX
BbIYMCANTENIbHbIX CUCTEM

Buxmop Iapcus

B cTarbe paccmarpuBatotcs HauGonee nonynspHble CTaHaapTbl

¥ cneumnduKaLmumu 4s NOCTPOEHUS MaruCTpanbHO-MOAY bHbIX
BblunCAUTENbHBIX cucTem (MMC) Ha OCHOBE NPOAYKTOB U KOMMIEKCHbIX
TEeXHWUYeCKUX pelweHuit ot komnaHuu Schroff (fepmanus).

4 www.cta.ru

CTA 1/2022


https://www.cta.ru/

PA3PABOTKMH

44 PeweHus ADLINK gns po60TM3npoBaHHbIX
npov3BOACTB Ha ocHose nnatcopmbl ROS

FOpuii Illupokos

Po6oTn3npoBaHHbie NPOU3BOACTBA Tenepb nosciogy. C pacnpocTpaHeHuem
KoHuenuun MHayctpuu 4.0, Tpebyioweit HebbIBanoi rmOKoCTU cucTem
aBTOMaTM3auuu, pa3paboTynku pobOTU3MPOBAHHBIX CUCTEM CTANKUBAIOTCA
C TpeboBaHMeM 3aKa3yMKOB Peann30BbIBaTh MPOEKTbI B CKATbIE CPOKU

C MUHUManbHbIMK 3aTpaTamu. Pewenns ADLINK Ha 6a3e onepaunoHHoO
cucTeMbl ans ynpasneHns po6otamu ROS nomMoryT cyliecTBeHHo
ONTUMU3MPOBATH TaKMe paspaboTKu.

CrpykTypa pewennit ADLINK FoF

a

3axa3
Ha POIBOACTBO

Mexuawmhe

asgienenie
KOMMYHMKAUAN W 0GMeH AzHHbIMI

"+ Cacrewa ynpasnennn
Decyncaun

3asojicKas o6naskan
aHANKTHYECKAA CHCTEMA

MpomsiwneHs
KOHTpOAED
Ha Gage ROS

Becnposogoi
nporoKor
Mposiuuneras
GecnposogHast
ROKaNbHE CETh

?
O~
O
S

Cuyenapu npuMeHenns WwTennexTyanusaua

®atpuka

o

Crnan

XK
XX

Podor

wapupyTa

54 Gonpemeunble TEXHOJIOrun I/IAGHTM(I)IIIKaI.IMM nuy
Jmumpuii lllseyos

B cTatbe paccmatpuBaeTCs OAWH U3 METOL0B UASHTU(UKALMM NINL,

C Ucnonb3oBaHMeM paguonokauumn. B gaHHoM MeToge ncnonb3yercs
paanonoKaLua HenpepbIBHOTO AeiCTBUA C YaCTOTHOM MOAynALMeit, Hecyleit
yactoToi 61 Ty n nonocoi nponyckanus 6 Mu. [laHHble, nonyyeHHble

B pe3ynbTaTe pafMONOKaLMOHHOIO CKaHMPOBaHNA NNL, lofel, nepefatoT

B CBEPTOUHyI0 HeitpoHHyto ceTb (CNN). B 310 ceTu curHanbl, nonyyeHHble
OT HECKONIbKUX QHTEHHbIX 3/IEMEHTOB, NapaeNbHO CUHTE3UPYIOTCS, YTOObI
npeobpa3oBaTh Paf1ONOKaLUOHHbIE CUTHANbI B U306paXeHUe, KOTopoe
ABnsetcs BxogHon opmoit gnsa CNN.
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58 Regul R100: HoBbiii MK
C HOBbLIMMW BO3MOXHOCTAMU

Jmumpuii Jloopusin

Cneuuanuctsl komnauun «Mpocodt-Cructemsi» pazpabotanu HOBBbIN
KoHTponnep B koHuenuum «All-in-One» (Bcé B ofHOM). 3Ta KoHUenLus
MO3BOJISIET 3HAYUTENLHO CHU3UTL TPYAOEMKOCTb 3Tana NPOEKTUPOBAHUS,
MOBbICUTb HAAEKHOCTb, @ TAKXKE ONTUMU3UPOBATL TPYA03ATPATI

NpyU MOHTaXe CUCTEM.

COOEPXAHWUE CTA 1/2022

G4 W3 vero cknagbiBaeTcs AoBepue

Hukonaii Cepeuero

B ctatbe onuceiBaeTcs npopykums komnanum Fastwel, kotopyio MoxHO
NPUMEHATb B Ka4eCTBe NPOrpaMMHO-annapaTHbIX pelleHunit Ans noCTpoeHus
[OBEPEHHbIX POCCUMICKUX NNaTdopM. PaccMOTpeHbl NPoLLEeCCOpHble MOAYH,
NOCTpOeHHble Ha 6a3e oTeyecTBEHHBIX MpoLeccopos Inbbpyc u baiikan,

a TaKXke NpoLeccopHbIi MoayNb ¢ AoBepeHHo Bepcueit BIOS.

2 YouTube

Cwmotpute Ha kanane COBPEMEHHASA JJIEKTPOHUKA

WnTepBblo ¢ NpeAcTaBUTENSAMU Pa3pabOTUMKOB
npoueccopos «3Inbépyc u «baiikan»

TEXHOJIOrNn

68 HoBoe NOKONEHNE NPOLECCOPOB pacluupsaeT
BO3MOXHOCTU npombiwneHHbix MK or Beckhoff

Poaano ean Mapk, @eaurxc Burvdoemantn

CoBpeMeHHas NpoMbllLNEHHaA aBTOMATM3aLuA TpebyeT BbICOKOM
NPON3BOAMTENBHOCTY BLIYNCINTENBHBIX YCTPOIICTB. bonee TouHoe
MaclwTabuposaHue NPOM3BOAUTENLHOCT MHOTOSIAEPHBIX MPOLECCOPOB
6narogaps MCNoNb30BaHMIO HOBbIX pa3paboTok B o6nacTu IT no3sonser
[06MBATLCA XOPOLIMX Pe3ynbTaTos 6e3 YpesMepHbIx 3aTpar.

AEMOHCTPALUOHHBbINA 3ANT
72

BYAHU CUCTEMHOW UHTEIrPALUN
78

HOBOCTWM
12, 13, 29, 33, 70, 71
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O6HoBNEeHue
MOpAeJIbHOro paaa SHKOAEPOB
xomnaHuu Pepperl+Fuchs

AnekcaHap KoHcTaHTMHOB

B cratbe npeacTaeneHsl knoYeBble TEHAEHLMM MPUMEHEHMS NONYNsipHOro HTepdenca
pns ceHcopHbix cuctem |O-Link. OTobpaxeHbl TeXHUYECKME HOBMHKM M YHUKQSbHbIE PELLEHMS,
npumeHnsiemsie komnanuen Pepperl+Fuchs B ceonx npopykrax, B yactHocTH, B SHKOAEPAX.

TexHonorus 10-LINK —
OCHOBA AJi CUCTEM
KoHUEnuuu «MHayvcrerua 4.0»

CeromHs pbIHOK ITPOMBIIIIJICHHOM aBTO-
MaTH3aluy HACHIIIEH Pa3IMIHBIMU TTPO-
TOKOJIAaMU W UHTepdeiicaMu mepenadu
naHHbIX. COBpeMEeHHBIN TIEPBUYHBIH ITpe-
o0pa3oBatesb (OH Xe JaTYMK), HaXOIsICh
puznyecKku MaKCUMMaJIbHO OJIM3KO K 00b-
€KTY KOHTPOJISI, TIPOCTO 00s13aH 00J1a1aTh
WHTEJUIEKTOM ¥ BO3MOXHOCTBIO TIepeia-
BaTh MH(OPMAIINIO HAa BEPXHUI YPOBECHb.
M3HavanbHO TIpUHSTAs 32 aKCUOMY B aB-
TOMAaTHU3alUMU KOHUEIIIUS UepapXuu MH-
paMUIbI, KOTAa JIaTYUKHU MepelatoT CUTHAI
B HEOOpabOTaHHOM BUJI€ B KOHTPOJUIED
BEPXHEro YPOBHS, KOTOPBI ero oopada-
THIBaeT U MPUHMMAET pellieHue, TpeTep-
neja usMeHeHusi. CoBpeMeHHast KOHIIETT-
LM TIPOM3BOACTBA, MOJYJYMBIIIas Ha3Ba-
Hue «Munyctpus 4.0», monpasymeBaeT re-
pexoa K HOBOMY BMIY B3aMMOJACHCTBUS
YCTpOICTB. B cuity yBeIMueHMsI JOCTYITHO-
CTU KOMIIAKTHBIX WHTEJICKTYaIbHbIX
MMKPOCXEM MPaKTUUECKU JTH000I IepBUY-
HbII MpeoOpa3oBaTe/ib MOXKET ObITh OCHA-
IIEH MOJYJIEM BBIYMCICHUSI U KOMMYHHU-
kauuu. brarogapst TakuMm MomysisiM aat-
YUK CaMOCTOSITETbHO MOXET MPUHUMATh
pellleHusI U TepeaaBaTb MHGOPMALIUIO
nmodomy apyromy cyonbekty ACY TI1, pac-
MOJIOXKEHHOMY B JIF00OI TOYKE MUpa, a HE
TOJIBKO B JIOKAJILHOM CETH.

Hcnonb3oBaHue TaKWX TEXHOJOTHIA
MoJapa3yMeBaeT yBeJUYEHUE
KOHTPOJIMPYEMbIX MapaMeTpoB Ha Mpo-
MU3BOJCTBE M, KaK CJIE€ICTBUE, MOBBIIIAET
BO3MOXXHOCTM aHAJIMTUKHU TPOIIECCOB, a
TakKe yJaydliaeT MpOrHo3upoBaHUE MH-
TepBaJOB 00CTYKMBaHUS WU 3aMEHbI OT-
NIeJbHBIX YCTPOMCTB.

00BEMOB

OaHUM U3 HauboJiee MOMyJIsSIPHbIX MH-
TepdeiicoB ISl CEHCOPHBIX CUCTEM CTall
10-Link. 310 npocToii, HagEXHbI, (-
(eKTUBHBII U TOCTATOYHO OIOIKETHBIM
uHTepderic 1s1 00JbIINHCTBA BOZMOXHbBIX
npuMeHeHuit. U3HayanbHO OH ObLT Mpe-
JIOXKEH KOMUTETOM OpraHu3alru MoJb30-
Bateneir Profibus. DTo mpoMbILIJIEHHbIM
KOMMYHUKALIMOHHBII WHTEepdEic THuma
«TOYKa-TOYKa» M, YTO KpaiiHe BaxKHO, 3TO
He ceTeBoii mpotokoii. B Poccuu o craH-
nmaptusuposaH Kak TOCT P MK 61131-9
«KoHTpoiepsl MporpaMMUpyeMBbIe.
Yacts 9. OnHOTOUEYHBI UHTEepdeiic
MG POBOI CBSI3U I HEOOJBIITUX TaTIH-
KOB Y CTIOJTHUTEIBHBIX YCTPOMCTB».

HcnomHuTebHBIE  yYCTPOMCTBA  IMOJ-
KJTIOYEHBI K BEyIIIeMy YCTPOMCTBY (MacTe-
py) 10-Link, koTopoe B3auMoneicTByeT ¢
BEPXHUM YPOBHEM Yepe3 pa3IuuHbIe IPo-
TOKOJIbI — 3TO Ja€T 3HAYUTEJIbHYIO THO-
KOCTb TIPH TPOEKTUPOBAHUM CHUCTEM aBTO-
maruzauuu. Ha ¢pusnyeckom ypoBHe TojI-
KJTIOUYEHWE YCTPOWICTB OCYIIECTBIISIETCS Ye-
pe3 TPEXMPOBOIHBII HEAKPAaHUPOBAHHBIN
kabenb. CeroiHs CyllIeCTBYET JIBE€ BEPCUU
crneuundukauu 10-Link: 1.0 u 1.1. Tpu
STOM OKOHEUHbBIe YcTpoicTBa Bepcuu 1.1
MOTYT paboTaTh TOJILKO ¢ MactepoM 1.1.
Crannmapt cieniuKauy onpenesisieT Tpu
CKOpOCTM mnepenayu gaHHbix: 4,8; 38,4 u
230 Kour/c. Bemomoe ycTpoiicTBO rmommep-
JKMBACT TOJIBKO OHY CKOPOCTb, B TO BPEMSI
KaK MacTep — Bce Tpu. Bpemst iukiia ompo-
ca 3a7aéTcss MaCTEPOM, M CPETHEE pacuETHOE
3HAYCHUE, UCXOJIS U3 IIPAKTUKU, COCTABIISICT
2,3 mc (pa3opoc ot 0,4 mc 1o 132 mc).

OOHUM U3 KITIOYEBBIX OTPaHUYCHUIA
10-Link siBisieTcst MakcUMalibHas JJIMHA
KabeJst He 6ostee 20 METPOB OT AaTYMKA 10
MacTepa, OTHAKO 3TOTO PACCTOSTHUS OCTa-

TOYHO JIJTs1 OOJIBIITMHCTBA CUCTEM aBTOMa-
Tu3anuu. [locKOJNIbKY KOHEYHBbIE YCT-
pOMICTBA OOBIYHO PACTIONATAIOTCS MaKCH-
MaJTbHO OJTM3KO K OOBEKTY KOHTPOJIST U IC-
TIBITHIBAIOT BO3IEUCTBIE arpPeCCUBHBIX Be-
IECTB, TAKNX, HATIPUMepP, KaK CMa3bIBatO-
11 -OXJTKIAIOIIINE XKUIKOCTH, TO K X KOP-
IyCy U pa3béMaM TIPEIbSIBIISTIOTCS TTOBBI-
IIeHHbIe TPeOOBAHMSI 110 CTETIEHU 3alUTHI
IP. B GoablIMHCTBE clyyaeB YCTpOMCTBa
10-Link 1 KOMMyHUKaIIMOHHBIE KaOean
OCHAIIeHbl BUHTOBBIMU T€PMETUYHBIMU
pazsémamu M5, M8 wim M12.

PacnimHoBKka coennHeHMIT TaKXKe CTaH-
JMapTU3UPOBaHA — CYILIECTBYET pa3/ieieH1e
Ha nopThl Kinacca A u B (puc. 1) [Ta6a. 1].
CTOUT yYUTHIBATh, UTO K MACTEPy MOTYT
OBITh MTOIKIIOYEHBI 1 OOBIYHBIE JATYNKY C
JMUCKPETHBIMU BBIXOAAMU.

[MosTomy noBeneHue macrtepa Oynet oT-
JINYAThCS B 3aBUCUMOCTH OT KOHGUTYypa-
uuu ero noptoB. [TopT, paboTartomuii B pe-
xume SIO, — 3T0 OOBIYHBIN AUCKPETHBIM
BxoJ. Ecnv mopT HacTpoeH Ha KOMMYyHUKa-
1oHHbIN pexkxum (SDCI), To macTep Ha4-
HET MOMCK HOBOTO YCTPOMCTBA. DTOT MpPO-
1IecC Ha3bIBaeTCs «IMpoOyxXaeHue» (wake
up). 3ateM Beaylee 1 OKOHEYHOE YCTPOIi-

L+ sI0
c/Q

10-Link
|__

Puc. 1. PacnunoBka koHHektopa 10-Link
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Tabnuya 1

Curnansi nopros I0-Link

NMuua  Curnan MopT knacca A

Mopt knacca B

1 L+ 24 B — HanpsKeHMe nuTaHus
2 DI/DQ/U- [nckpeTHbIit 24 B — BbIXOJHOE HaNpsXeHWe ANA NPUBOAOB U LATYUKOB
curvan DI/DO C M30NPOBAHHBIM NUTaHNEM
3 L- 0 B — HyneBoI NpoBOA NUTaHUs
Q [OuckpeTHelit Bxog B pexume SIO0
4 KommyHuKkauuoHHbIi pexxum 10-Link 4,8; 38,4 n 230 K6ut/c
5 U+ He ncnonbsyetca | 0 B — ana npuBOAOB 1 AaTYNKOB C M30JIMPOBAHHbLIM MUTaHNEM

cTBa OOMEHMBAIOTCS JAHHBIMU B JIBYCTO-
POHHEM pEXUME IO CUTHAIbHON JIMHUU
C/Q, ucrosnb3ys KomUpOBaHHYO MOCIEI0-
BaTeJIbHOCTb COCTOSIHUIA CUTHAIA (KOIUPO-
BaHHas KomMyTanus). [Topt kimacca A (Port
Class A) UCTIOIb3yeTCs IS CBS3U C IPYTH-
mu yctporictBamu 1O-Link, mpu Heobxo-
JIMMOCTH TTWH 2 Y TIMH 4 MOTYT OBITh CKOH-
(uryprpoBaHbI Kak LG POBbIE BXOAbI UK
BBIXOJIBI.

ITopt xnacca B (Port Class B) moxeTt
OBbITh UCITIOJIb30BAH IS IPUBOIOB U JaTUM-
KOB C M30JIMPOBAHHBIM IIUTaHUEM (depe3
MUH 2, TUH 5).

JI1o6o€e BbIIMycKAeMOEe OKOHEYHOE yCT-
poiictBo 10-Link nMeeT HECKOJIbKO 6a30-
BBIX OTJIMYUTEbHBIX OCOOCHHOCTEM: Ha
ycTpoiicTBo HaHOocuTcs jorotun 10-Link,
coznaércss IODD (10 Device Descrip-
tion) — 3T0 MpOrpaMMHOE ONUCAHUE YCT-
poiictBa B ¢popmate XML u nexknaparus
MpoM3BOAUTENA. B JMCTKe mekiapamuu
MPOIKCAaHbl XapaKTePUCTUKU M3IE/Ius,
NpUBEIEH JIOTOTUII IPOU3BOAUTENS U
MOANNUCHh OTBETCTBEHHOTO COTPYIHHUKA
npousBoauTesl. BaXHO MOHMMATh, YTO
10ODD ycTpoiicTBa — 3TO YHUKaJbHBIM
KOMITOHEHT, KOTOpBbIii HEOOXOIMM IIpU
yCTaHOBKEe (DU3UYECKOIO YCTPOICTBA.
®aiiner IODD BKiIIOYAIOT B ce0sT KOMMY-
HUKAIIMOHHBIE XapaKTePUCTUKU, CTPYKTY-
py IMapaMeTpoB YCTPOICTBa, OIUCaHUE
M0JIb30BaTEILCKOTO UHTepdeiica.

B 2006 roay 6bL1 co31aH KOHCOPLIMYM
10-Link. M3HauanbHO B HEro BOLLIU
14 xoMnaHuii-OCHOBaTEJ eI, CpeIn KOTO-
pbIX HauboJIee aKTUBHO BhICTYyMUIa (hup-
ma Pepperl+Fuchs. Ha tekyiuiit MOMeHT
Ha oUIMaTbHOM caiiTe KoHcopLuyma [ 1]
npeacrtabieHo 0Oojiee 270 y4acTHUKOB
KoHcopuuyma. Ha xoner; 2021 roga Ha
caiiTe 3aperucTpupoBaHo 0oJjiee 24 MuJi-
JnmoHoB yctpoiicTtB IO0-Link.

Ecnu panee IODD nocraBisiioch BMe-
CTe C YCTPOMCTBOM Ha TMCKE MU CKauyM-
BaJIOCh C caiiTa MPOU3BOIUTEIISI, TO Celi-
yac BCe OTMMCAHUST YCTPOMCTBA XpaHSITCS
Ha o0OJauHOM cepBepe KOHCOpPIMyMa
«ioddfinder». ExxeMmecsiYHO TMPOUCXOAUT
oosiee 750 000 ckauMBaHUiI OMKMCAHUI C

atoro pecypca. B cocra IODD Bxomut
3HAUUTEJIbHOE KOJMWYECTBO MapamMeTpoB
YCTPOWMCTBA: €T0 CEpUIHBIIA HOMEDP, OI1Cca-
HHE KOMMYHUKAIIMOHHBIX MTApaMeTPOB 1
ero 6a3zoBble HacTpoliku. biaronaps cran-
naptuzauuu yctpoiictBa 10-Link moryt
HacTpauBaThbcs U3 pazauuHbix SCADA-cu-
creM. B uactHocTu, IODD uneanbHoO co-
yetaetcsi ¢ PACTware (Process Automation
Configuration Tool) — 310 TIporpamMMHOe
obecrieueHue g uHTerpauvu DTM
(Device Type Manager) ycTpOICTB OT pa3-
JIMYHBIX TTPOU3BOAUTENEH 7151 obecreye-
HUsI eAMHOTO UHTepdeiica.

KoHUEnuua
MACTEPA 10-LINK
oT kKoMmnAHUM PePPERLHFUCHS
Baxxneiiimm anemenToM cucteM 1O-Link
SIBJISICTCS CBSI3YIOIINIA 3JIEMEHT MEXIY KO-
HEYHBIMM YCTPOMCTBAMU U BEPXHUM YPOB-
HEeM, KOTOpPBIii 0003HauUaeTcsl Kak master
10-Link. B HacTosmmii MOMEHT B TTOpT¢hO-
smo kKommanuu Pepperl+Fuchs npencras-
JIGHBI TPU CEpUM, TIpeTHa3HAUYCHHBIC ISt
Pa3IUYHBIX YCJIOBUI SKCITTyaTalliH.
bazosas cepus ICE1 (puc. 2) sBiasgercs
CTaHIAPTHBIM pPEIIeHUEM IS ITPOMBIIII-

Puc. 2. Bepyuee ycTpoiicTBO
10-Link cepun ICE1

JICHHOIT aBTOMaTHU3alK. BeITToTHEHHOE B
KOpITyce M3 IIMHKOBOTO CIlJIaBa YCTPOM-
CTBO MMeET CTeneHb 3amuTthl [P69 u mo-
JKeT ObITb TPUMEHEHO B KpaiiHe XXECTKUX
YCJIOBMSIX BKCIUTyaTa. Ha kommakTHOM
MPSIMOYTOJIBHOM KOpITyce ¢ rabapuramu
200x60 MM pacIiooXeHbl BOCEMb pe3b00-
BBIX pa3béMOB M12 I MOAKIIOYCHMS
yerpoiictB 1O-Link knacca A u B. Cepus
ICEl sBnsiercs uaeanbHOM 17151 KJIaccuye-
ckoii konuenuuu 10-Link, korma mactep
MOJAKIIOYAETCSI K MPOrpaMMHUpPyeMOMY
KOHTPOJUIEPY BepXHEro ypoBHsI. J1ist KoMm-
MYHUKAlIMU TIpeIHa3HauYeHbl 1Ba OTAEb-
HBIX pa3beéma IJIs1 OAKIIOUEHUS 10 TTPOo-
TokoiaM: PROFINET IO ¢ peanuzauueit
pesepBupoBaHus MRP (media redundancy
protocol), EtherNet/IP ¢ ¢pyHkimoHazom
DLR (Device Level Ring) u EtherCAT Ha
MaKcuMalibHOI ckopoctu 100 Mo6urt/c.
BcrpoeHHBbI BeO-cepBep MO3BOJISIET pea-
JIN30BaTh MPOCTYIO U YIOOHYIO HACTPOIKY
ycTpoiicTBa. J1Jist ympolieHus: padboThl 00-
CIY:XKMBAIOILIEro MepcoHasa Ha JULIEeBOM
MaHeJIN YCTPOMCTBA PACHOJ0XKEHbI CBETO-
Bble MHAMKATOPbl OTOOpaXKeHUsl cTaTtyca
COEIMHEHUS U PETYJISITOPbl MEXaHUYECKOM
HacTtpoiiku [P-anpeca.

HenaBHO MonenbHbBIN psii KOMITAHUU
MOTOJHUJICS YCTPONCTBAMU HOBOTO IMOKO-
sneHust — cepusmu ICE2 u ICE3 (puc. 3).
OCHOBHbIE OTJIMYUS HOBBIX CEPUIl — 3TO
MX aBTOHOMHOCTb U BO3MOXHOCTb pabo-
TaTh C pa3JIMYHbBIMU OOJIAYHBIMU CEpBUCA-
MU. JlaHHbIe U3neaus pa3padboTaHbl KOM-
nanueit Comtrol, KoTopasi BXOAUT B CO-
craB Pepperl+Fuchs. O6e cepuu moryt
OBITh UCITOJTHEHBI B KOPITYCE CO CTETICHBIO
3amuThl [P67 1151 ycTaHOBKY Ha OTKPBITOI
riomaake aubo co creneHbo 1P20 mist

Puc. 3. Bepgywue ycrponcrsa I0-Link
cepuit ICE2 n ICE3
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Tabnuya 2

Napametpsi Bepywmx ycrponcre 10-Link

KopnycupoBka G60L (ICE1) G65L (ICE2 M ICE3)  K45S (ICE2 u ICE3)
oLk (8 nopros wacca
SR P (MHKar?cglﬂcI?JpgganHHblﬁ) IEBL L

500 mA Ha nopt 500 mA

Motpe6nenune (Xl...X82) ;?;?1%(3 (pin 4) (HOE'L"[')TCIZE%E'A? A/ 200 MA Ha nopT

(X5...X8) yepes (pin 2) nopt 3=1A)
HanpseHue nutaHua 24 B DC
Pa6oyas Temneparypa -25...+60°C -25...+60°C -40...+70°C
CreneHb 3aWuTbI 1P69 IP67 IP20
MoaknoyeHUA NUTAHUA M12, L-coded BuHTOBOE COeanHEHME
Monesas wuHa M12, D-coded RJ45
Bxoabl M12, A-coded BuHTOBOE COEAMHEHME
Fa6aputbl 200x60x301 mm 212X65%30 MM 118x45%114 MM

MOHTaxa B mKadax yrnpasieHus. OTau-
yue cepuit ICE2 u ICE3 6a3zupyercs Ha
MOIEPKKE OTNpPeIeIEHHBIX CETEBBIX MPO-
TOKOJIOB U JOTOJHUTEIBHOTO (DYHKIINO-
Hana. YcrpoiictBa IOLM Comtrol cepuu
ICE2 umetoT BO3MOXHOCTH OOMeHa WH-
dopmanmeii mo Ethernet/IP, Modbus TCP,
B TO BpeMmst Kak cepust ICE3 monnep:kuBa-
eT ToJibko Tipotokosl PROFINET. B cBsizu
C JI00AIbHBIM PACIPOCTPAHEHUEM TEXHO-

sioruu Industrial Ethernet cepust ICE2 Ha-
XomuT OoJjiee IIMPOKOE TPUMEHEHUE.
YcTpoiicTBa pa3pabaThIBaJldCh MO KOH-
LIETIIMI0O MHOTOTOYEYHOTO JOCTyMna — TO
€CTb K OJTHOMY MOJYJIIO MOXET OBITh MOJI-
KJIIOU€HO HECKOJIbKO KOHTPOJIEPOB MU
00JIauHBIX CEpBUCOB. BcTpoeHHBINT BeO-
CcepBep MO3BOJSIET BBIMOIHUTH MOJHYIO
HACTPOWKY MOJLYJIS TTOJIEBOM IIIMHBI U TIO/I -
KJTIOYEHHBIX YCTPOMCTB BBOJA-BhIBOIA OE3

HEOOXOAMMOCTH MCIIOJAb30BaHMUs CIICLI~
aJIbHBIX ITPOrPaMMHBIX cpeacTB. [ToMumo
IIPOTOKOJIOB ITOJIEBOM IIIMHBI, MACTEDP CETU
ucnosb3yeT BcTpoeHHBIN OPC UA cepBep
1 UMEET BO3MOXHOCTb YcTaHOBKM MQTT
KJIMEHTA.

CrnenoBaTesbHO, /I OpraHU3aluu 00-
MeHa TaHHBIMU MOTYT ObITh MPUMEHEHbI
MPpaKTUYECKU JII00bIe 00JauHbIe T1aThop-
Mbl, BKItovas joosie MQTT cepBepsl, B
TOM YHCJIe pa3BEPHYThIE HA COOCTBEHHOM
obopynoBanuu. Cpean Takux riatrdopm
MOXHO BbIIeaUTh AWS oT Amazon, Azure
ot Microsoft, BlueMix ot IBM u He cToib
MOMYJIIpHbIE, HO KpaiiHe HaagXHbIe pe-
weHus ot Ignition 1 AnyViZ. Bo BcTpoeH-
HO MTaMsTH YCTPOMCTBA MOXKET XPaHUTh-
cs1 6osiee 100 IODD. B Ta6u. 2 npeacras-
JIEHBI Apyrue nmapaMeTpbl MacCTepOB CETU
ICE2 u ICE3.

YHUKANbHBIE
TEXHOJIOFrMYECKME PELUEHMSA
B DJHKOAEPAX KOMIMAHMM
PePPERL+FUCHS

TTpou3BOACTBO SHKOACPOB 3aHUMAaET
3HAYUTENbHBI 00BEM B HOMEHKIIAType
komnanuu Pepperl+Fuchs. DHKoOmepHI,
mudparopsl uau AYIel (matayukm yria

PROSOFT®
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TMOBOPOTa) — HE3aBUCUMO OT Ha3BaHWUS
STU YCTPOIICTBA SIBISIOTCS HEOOXOou-
MBIMU 3JIeMEHTaMU OOJIBIIUHCTBA CUC-
TEM TIPOMBIIUIEHHONH aBTOMATU3AlINU.
DddexTnBHOE OmMpeneIecHNe KOJINIeCT-
Ba 00OPOTOB M HATIPABICHUST BPAIEHUS
Bajia, yria MoBOPOTa Bajia U MHOTHUX JIPY-
TUX MapaMeTpoB TpeOyeT MPeM3uOHHOTO
WCTIOJIHEHUsT BCEX KOMITOHEHTOB Kaue-
CTBEHHOTO SHKOJIEpA.

Brimyckaembie 6onee 10 neT 9HKOAEPbI
cepuit RHIS8 u RVISS, BeimosHeHHBIE B
KopIycax craHaapra 58 MM, HeOe30CHOBa-
TeIbHO cTanmu Oecrceiepamu B cdepe
ACY TII.

YuuTeiBasi COBpeMEeHHbIE TEHIEHIINY B
aBTOMAaTM3allMU, OHU 3aMEHSIIOTCST Ha ce-
puM ¢ noanepxkKou trexHoiaoruu [O-Link.
Buenpenue texHosorun 10-Link B Mo-
JNEeNbHBII  psl  DHKOAEPOB KOMIAHUU
Pepperl+Fuchs ocyiectBisiercst moarar-
HO. ba3oBo TexHOMOrUsI MPUMEHSIETCST K
MHKPEMEHTAJIbHBIM JHKOAEpaM Cepuu
ENIS8PL u wucnosib3yeTcss MCKIIOUM-
TEJIBHO ISl TapaMeTpu3aliuy yCTPOUCTB.
AOcomoTHbBIe 3HKOJEpbl cepun ENA —
9TO CclieAyioliasi CTYIeHb, MOJHOLIEHHOE
yerpoiictBo 10-Link ¢ moamepxkoii Bcero
(byHKIIMOHANIA TEXHOJIIOTUU.

Cepust ENIS58 nmonpasnensercst Ha aBe
IPYMIIbI, KOTOPbIE OTIMYAIOTCS APYT OT
Ipyra 1mo mnpuHuumy aeictBus. Cepus
ENISSIL (puc. 4) — 210 oNTUYECKUI DH-
KoJIiep, B MPUHIIMIIE pabOThl KOTOPOTO 3a-
JIOXKEH ONTUYECKUit TucK (puc. 5), yepe3
KOTOPbII1 MPOXOIUT CBETOBOI MOTOK. [10-
JIOOHBIE SHKOEPHI SIBJISIIOTCS MPELU3NOH -
HbIMU, HO TIPU 3TOM TPEOYIOT BBICOKOM
TOYHOCTU MEXaHUYECKOIro KOHCTPYKTUBA
U ONITUKMU.

Kommnanust Pepperl+Fuchs Bnepsbie
MPUMEHUIA YHUKAJIbHYIO TEXHOJOTUIO
BlueBeam B onTuyeckom ajieMeHTE 9HKO-
nepa. M3 HazBaHUSI MOXHO TMOHSThb, YTO
CBETOBOIl TOTOK MMEET CHUHe-rojyboe
cBeueHMe. B xauecTBe ajeMeHTHOI 6a3bl
MPOU3BOIUTEb TTPUMEHWI KOMITOHEH-
Tl Komnanuu iC-Haus cepuit iC-LTA u
iC-PT — cneuuanbHbIii KOHTPOJIIEP st
ONITUYECKUX SHKOIEPOB.

TIpermMyIIIeCTBO CBETOBOTO TIOTOKA CTHE-
'O CBeTa — 3TO GoJIee KOpoTKast JUTMHA BOJI-
Hbl. [IpoHUKHOBeHUE (HOTOHOB CHUHETO
CBeTa yJydllaeT pa3pelieHnue, aMILTUTYLy
CUTHAJIa, CHIKAeT rapMOHUYECKHUe CKa-
JKEHUST M XapaKTEePUCTUKU APOKAHUS OII-
TUYECKUX KomepoB. CUHUI CBET BbI3BIBACT
MEHBIIYIO TUMPAKIINIO TIPU TOM 3Ke IITUPH-

Puc. 4. OnTuyeckuit snkopep ENISSIL

Puc. 5. KopoBblit AUCK ONTUYECKOrO IHKOAEPa
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Puc. 6. IHKoaep Ha 6a3e TexHonOrUM

BlueBeam (KpbllKa OTKpbITa)

Puc. 7. MoaynbHasa KOHCTPYKLUA ONTUYECKOrO
faT4yuKa c TexHonoruen BlueBeam

HE LIEJIM KOIUPYIOILETo TUCKa Mo CpaBHe-
HUIO C IPYTUMU JJTMHAMU BOJTH.

CHUHUI CBET TOJIBKO ceiiyac MPUXOAUT
Ha PHIHOK MPOMBIIIIJIEHHOW aBTOMAaTH3a-
LMK, KOO paHee 3TO ObLIA TOCTATOYHO J0-
porasi TeXHOJIOTHsI, TpeOOBaBIIIast GOJIBIINX
00BEMOB PBIHKA ISl CHYKEHUSI LIEHBI.

3/1ech MOXHO c/ieiaTh HeGOJIbIIOE OT-
CTyIUIeHUE B 00J1aCTh TOTPEOUTETBCKOTO
pBIHKA. B 310Xy puMeHEHUsT ONTUYECKUX
HocuTeseil nHpOopMaMK Ha PHIHOK BbI-
LIJTW TUCKU ¢ TexHosorueit Blu-ray (umeH-
Ho Blu, a He Blue — 370 OBLIO CIEIAHO AJIST
COXpaHEeHMsI aBTOPCKUX MPaB), B KOTOPBIX
IUTST YTEHUSI U 3aTTUCU UCTIOJb3YeTCst (hro-
JIETOBBIN Jla3ep ¢ JIMHOM BOMHBI 405 HM.
Hpyrue npousBoautenn DVD u CD torna
MCIIONIb30BAIM KpacHbIi U MH(ppakpac-
HBII J1a3ephl ¢ JUIMHOW BOJHBI 650 HM U
780 HM cooTBeTCTBEHHO. Takoe yMeHbIlIe-
HME MO3BOJIUIIO CY3UTh JIOPOXKY BIBOE IO
cpaBHeHM10 ¢ DVD (1o 0,32 MKM) 1 yBe-
JIMYUTD TIOTHOCTD 3aMTUCH TAHHBIX.

DPpdexTUBHBIN «pazmep MsATHA», Ha KO-
TOPOM Jiazep MOXeT coKycHpoBaThCs,
orpaHuyeH audpakimeil U 3aBUCHUT OT
IUTMHBI BOJIHBI CBETA M YKMCJIOBOI anepry-
PBI JIMH3BI, UCTIOIB3YEMOIt 1151 eTo (hOoKy-
CHUPOBKH.

C TOYKM 3peHMSI MPOMBIIILJIECHHOTO MPU-
MEHEHHUs BaxKeH pa3Mmep IsTHa M, Kak
cleACTBUE, TOYHOCTh 9HKOAepa. B vacT-
HOCTU, KaXIbli MJIACTUKOBBIM ONTHYE-
cKuii nuck sHkonaepa cepun ENISSIL u
€ro 3JIEKTPOHHBIN MOIY/b MOIBEPraroTCs
HacTpoiiKe mpu Mpou3BoAcTBe. biaaronaps
TexHosoruu BlueBeam (puc. 6) moctura-
ercst TouHocTh * 0,025°, a mo 3aka3y BO3-
MOXHa 1 60Jjiee BbICOKAsi TOYHOCTb.

HemanoBaxHbIM 3J1eMEHTOM 3HKOIE-
poB cepuun ENIS8IL siBasiroTcs moammI-
HUKU. IX TOYHOCTb U 10JITOBEYHOCTD MO3-
BOJISIIOT COXPAHUTb BBICOKME MapaMeTphl
U3EUs Ha TIPOTSKEHUHU BCEro mpolecca
aKkcryatauuu. C TOYKM 3peHUs] KOH-
CTPYKTUBHBIX OCOOEHHOCTE MOXHO BbI-
NEJIUTh MOAYJIBHOCTb KOHCTPYKIIMM KOP-
myca 1, Kak CJIeICTBUE, CHUXKEHUE CTOU-
MOCTU TIpY MPOU3BOJCTBE (puUcC. 7).

HecmoTrpst Ha yHUKaJIbHBIE TeXHHYE-
CKWe XapaKTepucTuku, cepust IL mMeer
BbIXoAHOM curHan 5...30 B u He monnep-
kuaet TexHoJyioruto 10-Link.

[Momxnepxka TaHHOW TEXHOJIOTUM pea-
Jun3oBaHa B HKoaepax cepuu ENISEPL
(puc. 8) MArHUTHOTO MPUHIMIIA JCHCTBUSI.
B MarHUTHOM 3HKOIEPE CUTHAIT TTOJIOXKE-
Hus Baja GOpMUPYET AaTYUK XoJuia, 4YTo

PROSOFT®

ODULMUANBbHBIA AUCTPUBLIOTOP

(495) 234-0636

WWW.PROSOFT.RU

INFO@PROSOFT.RU
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Puc. 8. MaruutHbIit 3HKoaep cepumn ENIS8PL
B BEpPCUM C OTBEPCTMEM NoJ Ban

TTO3BOJISIET TIOJIB30BATEII0 MEHSITh KOJIH-
4eCTBO UMITYJILCOB Ha OJUH 000pOT. B or-
TUYECKOM SHKOJEPEe 3TO HEBO3MOXHO, TTO-
CKOJIbKY KOJTMIE€CTBO UMITYJIHCOB OTpee-
JISIETCST KOJIMYECTBOM METOK Ha JTUCKE.

B cepuu ENIS8PL nomgnep:kuBaeTcst Ha-
cTpolika 6a30BBIX TTaPaMETPOB Uepe3 MH-
tepdeiic 10-Link. ba3oBo B ycTpoiicTBe
y>Ke TIPOTTMCaHbl HACTPOUMKH, HO UX MOXKHO
MEHSTb U PACHIUPSTH TAKUM 00pazoM ce-
pBI pUMeHeHus ycTpoiictBa. Hampumep,
TOCTIe BBIXO/IA C TPOM3BOJICTBA Oa30BbIE HA-
CTPOUKHU IHKOJEPA MOTYT BBITJISIAETb BOT

tak: Default settings: output type HTL,
pulse count 1024, direction of rotation A be-
fore B (clockwise). Output type — 3T0 JT0TH-
YeCKUE YPOBHU BBIXOAHBIX CUTHAIOB. OHU
moryT 0biTh HTL wtu TTL: BeIOOp 3aBUCHT
OT JUTMHBI KaOeJist U COOTHOLUEHUS CUTHAI-
myM. HTL-TexHomOrus, nim BbICOKOTO-
poroBasi JIOTMKa, UaeaabHa Il IJIMHHOMK
JIMHUU CBSI3U, TJIe HET XECTKUX TpeboBa-
HMIA K CTAOMIbHOCTY M BEJIMYMHE IIyJIbCa-
Luii nuratouero HanpskeHus. TTL-Tex-
HOJIOTHS, WJIM TPAH3UCTOP-TPAaH3UCTOPHAS
JIOTMKA, ¢ MHBEPCHBIMM CUTHAJaMU, CO-
BMECTUMBIMM CO CTaHAAPTHBIM UHTEpdeli-
coM RS-422, vcnionb3yercs aJist riepegadyn
CUTHAJIOB T10 KOPOTKMM JiuHusAM. Pulse
count — 3TO YKCJIO UMITYJILCOB Ha 00OPOT,
KOTOPOE MOKET ObITh HACTPOEHO B IIpese-
nax ot 1 mo 16 384. Direction of rotation —
3TO OTCYET HampasjieHus BpaiieHuss CW
(ro yacoBoii ctpenke) uau CCW (rpotus
yacoBoii cTpenku). Cepust UMeeT YHUKaTb-
Hble MeXaHWYeCKHEe XapaKTepUCTUKU —
MakKCUMaJIbHasi CKOPOCTh BpallleHUsI CO-
crapisieT 12 000 06/MuH, a abcotOTHAs
norperHocTb Beero 0,1° [Ta6u. 3].
Hau6onee nosHo texHosorust 10-Link
packpbiBaetcs B cepur ENASSTL (puc. 9),
KOTOpasi Ha MOMEHT HaIlMCaHUsl CTaThbU

Tabauya 3
OCHOBHbIe NapameTpbl
3HKoaepoB cepun ENIS8PL
Jlnametpbl Kopnyca 58 Mm
MpuHumMn gencreus MarHuTHbI
A6contotHas 01°
norpewwHoCcTb g
CKopocTb BpaleHuma 12 000 06/MuH
100g, 6 mc,
Harpyska Bubpaunu | £\ "etoca’s 5
Temneparypa -40...+85°C
CreneHb 3aWnThbl IP65/1P67
NopknioyeHune Kabenb, M12 unu M23

B KpaTyanlume Cpoku

* Mogudmkaumsa K[ cyLiecTByoLLero nagenvs

* PaspaboTka nsgenvs ¢ Hyns

HonomAHT = Bovicokue TexHonornn Ha cnyx6e OTeyecTsy

3AKA3HbIE PA3BPABOTKU

Pa3paboTKa aneKTpoHHOro o6opyaosaHusa no T3 3aKkasuumka

* PaspaboTka cnewgblumcnutens Ha 6aze COM-monyns
¢ KoHurypupoBaHve MofynbHOro KOpryCcMpoBaHHOMO N3Aenus
¢ C6opka mMarucTpanbHO-MOLyNbHON CUCTEMBI MO crieumdrKaLmm 3aKasyvka

wkadp/ komnnekc

e OKP, TEXHONOrMYECKNE KOHCYTLTaLMM U COrMacoBaHus

* MakeTbl, yCTaHOBOYHbIE NAapTUM1, NOCTAHOBKA B CEPUIO

* MonHoe KOMMeKToBaHNE NPOM3BOLCTBA UMMOPTHBIMU U OTEHECTBEHHLIMU
KOMMOHeHTaMW U MaTepuanamu; NoaaepXaHve cknanos

* CepuitHoe NnaHoBOE NPOM3BOLCTBO; TECTUPOBAHWE U UCTbITAHUSA MO MeToankam u TY

(495) 232-2033 - WWW.DOLOMANT.RU - (495) 739-0775

KOHTPAKTHOE NPON3BOACTBO

KoHTpakTHasi c6opKa aNeKTPOHUKM ypoBHeW moaynb/ y3en/ 6nok/

Puc. 9. MaruutHbiit 3HKoAep ENASSTL
€ pacwupeHHbIM pyHKunoHanom 10-Link

Peknama
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yKe HaXOMUTCS B TIpofiaxke. DTO abCOIIOT-
HBIIf MAarHUTHBIN 9HKONEP, KOTOPHIii Oy-
NIET TIPENCTaBIIEH B HECKOIBKUX MOIUpU-
KaIMsX B 3aBUCUMOCTU OT TPeOOBaHUH K
yHKUMOHATTY.

s monmb3oBaTeisi B MaKCMMATbHOM
komrutekTauuu Performance+ OymyT mo-
CTYITHBI: a0COJIOTHAS TTO3UIIVSI, HATIPaB-
JIeHUe BpallleHVs], OOHapyKeH1e KpUTHuIe-
CKOTO TOJIOXEHUsT, OOHapyKeHUe KPUTHYE-
CKOTO 3HAa4YeHUsI TeMmIepaTypbl BHYTPHU
SHKOZIEPa, 3HAYEHUsI CKOPOCTHU, YCKOPEHMUSI
1 KPUTUYECKOTO MEXaHMUECKOTO BO3MIEN-
CTBUSI HA BHYTPEHHUE 3JIEMEHTBI U3IETVSI.
[1pu 5TOM MOPOTH KPUTUUECKUX BETUUNH
yctaHaBnuBatotcs B [10 mosib3oBaTesiem 1o
ero >kejaHuto. Takoit HabOp MapamMeTpoB
MO3BOJISIET MPOTHO3UPOBATh BBIXOABI U3
CTPOSI U 3aMEHY HE CTOJIbKO CAMOTO dHKO-
Jiepa, CKOJIbKO 000pyI0BaHusI, HA KOTOPOM
STOT SHKOAEP YCTAHOBJIEH, U HIEabHO
MOAXOAUT NoA KoHuenuuio Munyctpuu 4.0.

Hosoctu ISA

B okTs16pe 2021 ronma neneraryst ToMCKOro rmo-
ntexHudyeckoro yausepcutera (TTTY) npunsiia
y4acTre B MEPOTIPUSITUSIX IIIKOJIBI ITO POOOTOTEX-
HHUKe, TpoBoAMMON Ha 0a3e WHxeHepHOI
mkoJjbl ['VATT. OpraHu3atopamu HIKOJIBI IO PO-
OOTOTEXHWKE CTAIU MOAPA3AETCHMS IBYX YHH-
BepcuteToB — UmkeHnepHast mikona ['YAIT u
OTaeneHrie aBTOMAaTU3aUU U POOOTOTEXHUKH
WHxeHepHO! MIKOJIbI MH(MOPMAIIMOHHBIX TeX-
Hojioruit 1 podororexurku (ULLIWTP) TITY.
ITporpamma IIKoJIbI COCTOSIIA U3 JIEKIIMOHHOTO 1
TIPAKTUYECKOTO MOJIYJICi, 3aHSITUS TPOBOIIIIICH
B Jlaboparopusix Muxeneproii mkonsr ['YAIL,
TaKM 00pa3oM [eJieTalli yAaloCch MO3HAKO-
MUTBCS CO BCEMU HATIPABJICHUSIMU ESITEIEHO-
ctu. Takke ObUIM OPraHU30BaHBI IKCKYPCUU B
kommanuu «Makpolpyrm» 1 Unicum Motors, Ha
KOTOPBIX UIsI YYACTHUKOB OBUTM TIPOBEICHBI
MacTep-Kiacchl. borbioe yuacTrie B opraHu3a-
1MW U TTPOBEICHUH IIKOJBI TI0 POOOTOTEXHUKE

B yactHoctu, ENASS8TL wusbasisger
I10JIb30BaTeisl OT HEOOXOAMMOCTH OTAE/ b~
HOM1 IMOKYIIKM JaT4MKa BUOpALIMU LI Bajia
JIBUTATEJIsI: MHTEJIEKTYaIbHbII 3HKOAEP —
3T0 0OoJiee MPOCTOE U HAEXKHOE PellieHuE.

ENASSTL ucnosb3yer Haubosiee ObICT-
pblii Ha ceromHs ast [O-Link ctanaapr ne-
penaun COM 3 — cKOpOCTb TIepeaun co-
crapnsger 230,4 Kowut/c. IlomHas pas-
peniaoliasi CrnocoOHOCTh abCONIOTHOIO
mudparopa coctasusger 31 6ut: 16 6ut oxa-
HOO0OPOTHAs! pa3peliaroiiasi CrloCOOHOCTb
U 15 OUT B MHOrOOOOPOTHOM pexXume. DTa
cepusl, COrIaCHO TaHHBIM MPOU3BOIUTEIS,
HMMeEET JIYYLIUiA 1O PBIHKY CPOK CIIY>KObI
noxmuHIKOB 40x 108 0GopoTos.

3AKNIOYEHME

BbazoBas cepust aaKonepoB ENAS8 nme-
eT Monu(UKAIUY C MOAAEPKKON paznud-
HBIX MPOTOKOJIOB Ha BbIOOp: CANopen,
ProfiNet, Profibus, SSI u naxe EtherCAT.

TIPUHSUTY aKTUBHBIE WieHb! Poccuiickoit CaHKT-
TTerepOyprckoii cexkimu ISA: mpodeccop [n-
nakoB B.®. (mpopektop ['YAIT), nouieHt Coné-
Helii C.B. (mupekTop WHXEHEPHOI IIKOJIbI
T'VAIT), Kysbmenko B.I1. (acniupant ['YAIT).

8 Hos10pst 2021 roma ObLIM MOABEACHBI UTOTU
Ot60pouHoro 3Tara MoIonEXHOTo YeMITMoHaTa
«BPUKC: ycroitunBoe pazsutre». Komanaa cty-
nenTtoB MHcTUTYTA (DyHIAMEHTATBHOM TIOATOTOB-
KU U TexHojiornueckux nHHoBaumii ['YAIT mon
PYKOBOICTBOM KaHIVIATA TEXHIIECKIX HAYK, 10~
neHta YabaneHko AsiekcaHapa BanepbeBuua
(akTuBHOTO WwieHa Poccuiickoit Cankr-IleTep-
Oyprckoii cekiuu [SA) pa3paboTana coOCTBEH-
HBI TTOIXOJ K TOCTVXKEHUIO LIEJIEN YCTOMYMBOTO
pasButusi B pamkax mnpoctpaHctBa BPUKC u
BBIIIUIA B (DUHAT MEXITYHAPOJHOTO KOHKYPCa IO/
arraoil MexXIyHapoIHOTO WHXEHEPHOTO YeM-
mmmoHara «CASE-IN». B cocTaB KoMaHIbI BOLLITN
CTYIEHTBI — WIEHBI CTyIeHYeCKO# cekimu [SA
T'YAIT: Mapus Pacceixaesa u lanusne Kazanuo.

AxTtuBHbIe wieHbl Poccuiickoit Cankr-Iletep-
oyprckoii cekiu ISA Antoxuna FO.A., OBoneH-
ko A.A., Conénniii C.B., Bynaros A.C., Maiio-
poB H.H., MapTsiHOB A.A. TIpeniogHECIN B Aap
neHtpy 3HaHuit [ISA B PO uznannsie B 2021 rony
yueOHO-MeTonnIecKue rmocooust: 1. «Metomabl uc-
KYCCTBEHHOTO MHTEJIIEKTA B 2JIEKTPOMEXaHUKE U
poboToTexHuKke». ABTOpbL: FO.A. AHTOXMHa,
A.A. OBonenko, C.B. Conénsrit, I'N. KopoJb,
E.A. ®ponos. 2. «MeToabl UCKYCCTBEHHOTO MH-
TeJUIEKTa B MEHEIDKMEeHTe». ABTOpBI: HO.A. AHTO-
xnHa, A.A. OBozeHko, A.C. bynaros, M.JI. Kpu-
yeBckuii, KO.A. MaptbiHoBa. 3. «OcoOeHHOCTH
COBPEMEHHOU MHXEHEPHOU TIOATOTOBKH B BBIC-
1eit mkose». ABropsr: FO.A. Antoxuna, C.B. Co-

CpaBHUTEIBHBIN TTPAKTUUECKUI aHan3
nokasbiBaeT, 4yTo Bepcust ENASSTL ¢ un-
Tepdeiicom 10-Link 6113Ka 1o cKopocT
k Bepcuu ¢ ProfiNet, HO BbITOgHEE 110 T1E-
He TIPY MOAKITIOYEHNU HECKOTBKUX IHKO-
nepoB. [TocKoIbKy KOJTMUECTBO YCTPOIICTB
Ha eAVHUIy OOBEKTOB IPOU3BOACTBA
3HAUYUTEIBHO BO3POCTIO B MOCJIEIHEE Bpe-
Msl, TO LIeHa YCTPOMCTBA UMEET KII0UeBOe
s3HavyeHue. Texnonmorus 10-Link mo3Bo-
JisieT KOHOMWTb CPEACTBA UM CHIXKATh
CTOMMOCTb KOHEYHOTO MpoayKTa. @

JIMTEPATYPA

1. Odunmanbhblit caiiT koHcopuuyMma [O-Link
[Dnexrponnsiii pecypc] // URL: https://
io-link.com/.

ABTOp — COTPYAHUK
bupmbl MPOCODT
Tenedonsi: (495) 234-0636
E-Mail: info@prosoft.ru

JIEHBIN. 4. «DKCIDTyaTanus OeCITMIOTHBIX aBHa-
LIMOHHBIX cucTeM». ABTOphl: T.HO. Kapmosa,
A.C. Koctun, H.H. Maiiopos. 5. «DneKkTpomexa-
HUYECKUE U TIOTYTPOBOJHUKOBBIE TIPEOOpa3oBa-
TN [UTST HETPAAUIIMOHHBIX ¥ BO30OHOBIISIEMBIX
HMCTOYHUKOB DJIEKTPUIECKON SHEPTUN». ABTOD:
A.A. MapTbiHOB. 6. «OCHOBBI SJIEKTPUIECKOTO
npuBozaa. Yacts 2». ABTOp: A.A. MapThIHOB.

B HOs10pe mipo11én BcepocCuiickuii Che3, mo-
cBAMEHHBI 100-TeTHIO KPYXKKOBOTO TBVKEHUST
B Poccuu. Coesn ObLT BKIOYEH B TIPOrpaMMy
Bapkemma «HanmoHanbHass TeXHOJIOTHYECKast
peBostonust 20.35» ¥ MPOXOAWI B THOPUIHOM
dopmate: ouHO U oHIAlH — ¢ 8 0 10 HOSOPSI.
B pamkax cbe3na 10 Hossopst B Cankr-Ilerep-
Oypre ObLT MpOBeAEH KPYIJblit cTon «Pa3BuTtne
kpyxkoBoro nBkeHus HTU B Cankr-Iletep-
oypre». OH cTaj KyJbMHHALMEH HOOMICHHBIX
COOBITHIA, KOTOPBIE TIPOXOIVIIN HA MPOTSDKEHUH
roaa, u codpast Ha rutonianke « Touku KUmeHus»
HAaCTaBHUKOB, DYKOBOAWTENEH W YYaIIUXCS
KPY>KKOB pa3HbIX ITOKOJICHU! 1 HATIPABJIEHUI CO
Bcell cTpaHbl. [IMCKyCCUYM YYaCTHUKOB KPYTJIO-
ro croJyia ObLTN chOKYCHPOBAHBI HA BOIMPOCAX
PpabOTBI TIO BBISIBJIEHUIO W TTOIIEPXKKE MOJIOIBIX
TaJIAHTOB U TEXHOJIOTHIECKUX JIUIepoB B CaHKT-
[MetepOypre, opraHn3anuu KOMMYHHKAIIUUA B
BoTpoce (HOPMUPOBAHMS TEXHOJIOTUIECKIX KO-
MaH]I UTSI THXXEHEPHBIX COPEBHOBAHMIA U TaJTh-
HEHIIIeTO CO3MaHMUsI MEPCIIEKTUBHOTO KaJIPOBOTO
pesepBa I UHIYCTPUH, BBISIBJIEHUIO TIPOOIEM-
HOTO MO0JIS U «To4YeK pocta» KpyKkoBoro aBu-
xkenust HTU u mognep XKy TaTaHTIMBOM MOJIO-
nexu B CaHkT-IleTepOypre. AKTUBHBINA YICH
Poccniickoit CaHkT-ITeTepOyprckoit cekuuu
ISA pextop I'VAII npodeccop AHTOXMHA FOmust
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AHartonbeBHa (mpe3uaeHT cekumu ISA 2014
ronia) B CBOEM BBICTYTUIEHUU PACCMOTPEJIa aKTy-
TbHBIE BOTIPOCHI (POPMUPOBAHUST 3aMHTEPECO-
BaHHOCTHU a0UTYPUEHTOB CBOEH OymyIieit mpem-
METHOI 00J1aCcThI0, (hOPMUPOBAHMUS BEIOOpA HA-
npaBiieHust podiss KpykKoBOro IBMXKeHMsI
HTW u Oynyieit cBSI3u ¢ UHAYCTPUATbHBIMU
KOMITAHWSIMU, a TAaKXe YCJIOBUSI OPraHU3aINu
CKBO3HOU ITOATOTOBKY U MPO(MOPUEHTAIINHN.

IIT Becepoccuiickast ctyneHueckast oJMMITHa-
[1a TT0 TEOPUH PEIIeHHST U300peTaTeIbCKIX 3a/1ad
B TUOpUIHOM hopmaTe MPOBENCHUS, C TIPU-
BJIEUEHMEM MHOTOPOJHUX YYACTHUKOB B CUCTEME
SAnnexc. Texemoct Ha 0a3e «Touku KUMEHUST» —
Cankr-Ilerepoypr. I'VAII Gblia mpoBeneHa
17 Hos16pst 2021 roma. OnMMIuana mpeTHa3Have-
Ha [UIS BBISIBJICHUSI TAJTAHTJIUBBIX U TBOPYECKU
AKTUBHBIX O0YJAIOIINUXCSI TI0 00Pa30BaTeIbHBIM
TPOrpaMMaM BBICIIETO 00pPa30BaHUsI, CPEIHETO
MPpo(decCMOHAEHOTO 00pa30BaHUsI, a TAaKXKe
CpEIHEro oO0IIero o0pa3oBaHWsSI W OCHOBHBIX
MPpo(ecCHOHANBHBIX  00Pa30BaTEIbHBIX TPO-
rpaMM. YYaCTHUKAM OJIMMITUAABI ObUIU TIPem-
CTaBJICHBI IEBSITHAIIATD 32124 U3 PA3INYHBIX Ka-
TETOpUIil: KaYeCTBO, THHOBATHKA, CUTyaIlMOHHbIE
3amaun. Llems — pacripocTpaHeHue U MOTyJIsSIpy-
3alUsT HAYYHBIX 3HAHUI CPEI MOJIOMIEXKU, TIPH-
BJICUCHIE TATTAHTIMBOW, HAUOOJIee TIOATOTOBICH-
HOU MOJIOZIEXU K OOYUEHUIO. YIaCTHUKOB TaKXKe
TTO3HAKOMWIN C TEOpUeil pelleHus n3oopera-
TEJTbCKUX 33/1a4 ¥ OCHOBHBIMY TIPUHIIUITAMU Pa-
60tbl ¢ TPU3. Bobilioe yyacTrie B OpraHU3aium
ONIMMIIUANBl TPUHSUTM  WieHbl Poccuiickoit
Cankr-[letepOyprekoit cexium [ISA v ctyneHue-
ckoit cekumu ISA T'YAIL: nouent YaGaneH-
ko0 A.B. u crynenTka [llykuna [1.C.

17 HOsI6psI cocTosutoch nocnenHee B 2021 romy
3acenanue Mcmonkoma okpyra 12 ISA. 3acena-
HHe TIPOILIO B MPUBBIYHOM OHJIAiH-(popmare
Ha ratdopme Team. BEn 3acenanue Buiie-mpe-
s3ugeHT ISA okpyra 12 rocmomuu Francisco
Diaz-Andrew (Mcnanust). Poccuiickyto CaHKT-
IlerepOyprekyio cekuuto [SA npencrasisim py-
koBomuTenu cekuuu: mpodeccop [lemkosa [a-
nmuHa FOpbeBHa (Mpe3uneHT ceKummn), mpodec-
cop TiopiukoB AHnpeit MuxaiiioBuy (mpe3u-

NEHT-CeKpeTapb CEeKIMU) U MOIeHT bymaros
Aptyp CypeHOBUY (Ie/IeraT CeKIINN).

17 nexabpst B MockBe 1ipu noanepxkke Mex-
MYHApOIHOTO  WHXEHEPHOT0  YeMITHMOHATa
«CASE-IN» coctosticst Beepoccuiickuii huHan
mosongxHoro yemmnuonara «bPUKC: ycroitun-
BOE pa3BUTHE». B uemMmmoHare CTyneHTH By30B
crtpad BPUKC cmoriu npeactaBuTh CBOE BUIe-
HIE B PEIICHUH 33/1a4 YCTONUMBOTO Pa3BUTHS B
pamkax nipoctpanctBa BPUKC, chopmupoBath
HEOOXOAMMbIE KOMMYHUKALIUU, BCTPETUTHCS C
JIUepaMy MHEHHI U TTOJTyIUTh OTBEThI HA MHTE-
pecyroiye nx Bonpockl. CTyIeHThI — YYaCTHUKHU
YeMITMOHATa Pa3HBIX YPOBHEH MOATOTOBKH (OT
OakajiaBpuaTa 0 MaruCTPaTyphbl) y4aTcs Ha pa3-
JINYHBIX HATIPABJIEHUSIX: MHHOBATHKA, YIIPABIIe-
HHE KauecTBOM, MeTpojiorus. B uemmmoHnare
MPUHSUIM y4acThe YeMIUOHbI Kyoka GMC
Cankr-IletepOypra komanna «[lo#6emna» MHCTU-
TyTa hyHIAMEHTATBLHOM TTOATOTOBKU U TEXHOJIO-
ruyeckux nHHoBauwmii CaHKT-IleTepOyprekoro
TOCYIapCTBEHHOTO YHUBEPCUTETA A39POKOCMUYE-
CKOTO TMPUOOPOCTPOSHUSI B COCTABE CTYAEHTOB —
YJICHOB CTyeH4ecKoit cekimn ISA T'YAIT: Llme-
sieBoit Mapunbl, Knumoukunoti Jluguu, Kasza-
nuo Jlanuane, PacceixaeBoit Mapuu. PykoBonu-
TeJIb KOMaHIbl — aKTUBHBIN WwieH Poccuiickoit
Cankr-IlerepOyprckoii cexiu ISA morieHT Ka-
(enpbl THHOBATHKY U MHTETPUPOBAHHBIX CUCTEM
kavyectBa YabaneHko Anekcannp BainepbeBud.

B I'VAII co3nana nabopatopusi TpOMBIIII-
JIEHHOU POOOTOTEXHUKHU. B Hell cTyneHTHI moury-

YalOT peayibHble HABBIKM PabOTHI ¢ poOOTaMHU,
yJarcsi UX MPOrpaMMUPOBATh, KOHTPOJIUPOBATh
TIPOLIECC CBAPKU, MAJUIETUPOBAHUS U (hpe3epoB-
k1. OyHKIIMOHKUPYET HOBOE yIeOHOE TIoIpase-
JieHue By3a Ha 6a3e MkenepHoii mkoist ['YAIT
TP HAyYHO-METOAMIECKO monnepxke MHctu-
TyTa MHHOBAIIMOHHBIX TEXHOJOTHI B JIEKTPO-
mexaHuke u podororexnuke ['YAIL. JlabopaTo-
pUsI OCHAIlleHA COBPEMEHHBIM aIMapaTHbIM U
MPOTPAMMHBIM O0ECTIeYeHUEM — MOIIHBIMU
KOMITBIOTEPAMHU U MTPOMBIIIIEHHBIMUA POOOTAMU
KUKA, a takxe BbICOKOIPOU3BOAUTEIbHBIMU
cepBepaMu. DTo 000PYIOBAHKE TTO3BOJUT CTY-
nentam ['YAIl He TOJBKO MPOrpaMMUpPOBATh U
pa3pabaTbiBaTh UHU(POBBIX JABOWHUKOB IPO-
MBIIIEHHBIX POOOTOB, HEOOXOIUMBIX IS TIO-
BBIIIIEHUS 9(DHEKTUBHOCTH yIeOHOTO TIpoliecca
VJTA Pa3BUTUS UNIEH CBOMX CTAPTAIIOB, HO U TTPO-
BOIUTH TECTUPOBAHUE Pa3pabOTAHHBIX U(PPO-
BBIX MoJIeJiel cBoux IpoekToB. Ha 6a3e 1abopa-
TOPUY TTAHUPYETCST OTKPBITHE ABTOPU30BAHHO-
ro oopasoBarensHOro 1eHTpa KUKA. B1o mo3-
BOJIUT BBIITYCKHUKAM MMETh TP TUTUIOMA: OC-
HOBHOI CO CTETIeHbBIO OaKaiaBpa WM MarucTpa
U N1Ba MOTIOTHUTEIbHBIX — TI0 KOMITETEHIINH
FutureSkills 1 o mpoxoxaeHnn o0ydyeHusI B aB-
topusoBaHHOM IieHTpe KUKA. B coueranuu ¢
TEPEIOBBIM TIPOTPAMMHBIM OOECTIeYeHUEM U
MHHOBAIIMOHHBIMU CICTEMaMU YTIPaBICHMYSI Jla-
0opaTopusi TUITAHUPYET pa3padaTbiBaTh MHINBU-
ITyaJIbHbIe PEIeHUs MO0 aBTOMATU3AIMK TIPO-
W3BOJICTBEHHBIX MTPOLIECCOB LTS TPEATIPUSATHIH,
TIPUBJIEKAs JIyYIIUX CTYIEHTOB U aCTIUPAHTOB.
Jlaboparopust OyaeT MpUuHUMATh AKTUBHOE y4a-
CTHE B TIOJATOTOBKE CTYIEHTOB K Pa3TMYHBIM
yemnmonaram FutureSkills, WorldSkills, Digital-
Skills 1 copeBHOBaHUSAM MPOGhECCUOHATBLHOTO
MacTepCTBa CPEIU CIEIUATNCTOB KPYITHEUIITNX
OTEUECTBEHHBIX MPEANPUSITUI Ha TIPUMEPE eXe-
rogHoro 4emmuonara WorldSkills Hi-Tech.
B cosmanuu mabopatopuy akKTUBHOE yJ4acThe
npuHUMAIOT WieHbl Poccuiickoit Cankr-Ilerep-
oyprckoii cekiuu [SA: Autoxuna FO.A., pekTop
I'VAII, OBonenko A.A., mpesuneHt ['YAIT, [Lv-
nakoB B.®., npopekrop ['YAII, Conénsiii C.B.,
nupekTop UmxenepHoit mkonsl [YAIL @

CTA 1/2022

www.cta.ru

13


https://www.cta.ru/

KoHuenTtyanbHble pewieHus
ot komnaHum Libelium
ana loT-npoekroB Smart Water

{Onus [apcus

KoHTponb kayecTea Bogpl B CUCTEMAX BOAOCHABXEHUS M BOAONOATOTOBKM M SKONOrMYECKMM
MOHMTOPHHI HEOH6XOAKMMBI HE TONBKO ANS NOBbLILLIEHWUS KONNEKTUBHOTO MHAEKCA 3[0POBbS
YENOBEKd, HO M ANs CHUXKEHMs OBLUMX SKCNNYATALMOHHBIX 3ATPAT, PACXOAOB HO TEXHUYECKOE
06cnyXuBaHUE M ABAPUIHBIA PEMOHT. B 3TOM MoryT nomoub MHTEnnekTyansHsle
namepuTensHbie npubopel komnaumuu Libelium.

BBEAEHME

Hecmotpss Ha HaydHO-TEXHHUYECKMIA
IIPOrpece, Jaxe BBICOKOPA3BUTHIE CTPAHBI,
He TOBOPsI YK€ O CTpaHax TPEThero Mupa,
KCIIBITBIBAIOT OCTPBIA 1e(ULIUT BOIbI, KO-
TOPBIA, KPOME IIPUYMH, O0YCIOBIEHHBIX
HEPAaBHOMEPHBIM pacIIpeieJIEHHUEM BOJI-
HBIX PECYPCOB B IIPUpPOE, BCE OOJIbIIE
CBSI3BIBAIOT C PaCTylleil ypOaHM3aLKueil 1
M3MEHEHUEM KJIMMaTa.

CucTeMbl BOTOCHAOXEHMS 1 BOIOIO/I-
FOTOBKH B TAKUX YCJIOBUSIX IIPUOOPETAIOT
[epBOCTENICHHOE 3HadyeHue. I1oBBICUTH
3G GEKTUBHOCTh TAaKOTO poaa CHUCTEM
MOXXHO, IPUMEHSISI TeXHOJIoruu MHTepHe-
Ta Beieii. B wactHocTn, mpu momomu [oT
MOXHO KOHTPOJIMPOBATh KA4€CTBO BOIBI,
BBIPALIMBATH AKBAKYJIBTYPbI U CETbCKOXO-
3sIACTBEHHBIE KYJIBTYDBI, IPEACKa3bIBATh
HaBOIHEHMsI, BECTU HAOJIIOICHMSI 3a peKa-
MM, 03€paMu, NPUOPEXKHBIMU BOJAMMU,
KOHTPOJIMPOBATh paboyee COCTOSIHUE pe-
3epBYapoB.

DTO HaIpaBeHUe HaX0AUTCs B (hOKyce
BHMMaHus koMnaHuu Libelium, koropas
IPYIIIKUPYET TAKOTO POIa MHTEIEKTYalb-
Hbl€ YCTPOMCTBA, NpeIHa3HaYeHHbIE ISt
KOHTPOJIsI HanboJiee BaXKHbIX [TapaMeTPOB
KayecTBa BOJbI (YPOBHSI paCTBOPEHHOTO B
BOJIe KMCJIOPOaa, OKMCIUTEIbHO-BOCCTA-
HOBUTEJIbHOTO MoTeHUMana, pH, smek-
TPOIIPOBOIHOCTH, TEMIIEPATYPhI, MUHEPa-
JIM3aLMU, XMMAYECKOTO CocTaBa u IIp.),
B KOHILIENITyaIbHYIO JIMHEeKy Smart Water
(YMmHast Bona). TpaHcaupyst JaHHbIE U3Me-
pPEHUI B peXKMMe peaJbHOro BPEMEHU B
00J1auHbIe CUCTEMbl MOHUTOPUHTA, TAKUE
HU3MepUTeIbHbIE I1aTHOPMBbI ONITUMAJIb-
HO ITOAXOISIT TSI TOCTPOCHUST KOMITIEKC-

HBIX MaclITabupyeMbIx MpoekToB MHTep-
HeTa Bellleil, pa3pabaThIBAIOTCSI B COOT-
BETCTBUU C LEJISIMU U 3ala4aMy ITOM Ma-
paaurMbl, 00beIUHSIS MUP DUZMYECKUX U
LUGbPOBBIX OOBEKTOB B €AMHYIO CUCTEMY
(puc. 1).

Hebonbiast, HO CKOHLIEHTPUPOBaHHasK
Ha crnieuuduyeckux norpedHoctsx loT-
pPBIHKA TIPOIYKTOBAsH IMHEIKA KOMITaHUN
Libelium mist mpoektoB Smart Water co-
NepXUT Kak obopynoBaHue mjasgs OEM-
MPOU3BOIUTENICH, TAaK ¥ TOTOBBIE pellle-
Hus: Smart Water Pro (1151 MOHUTOpUHTA
buzmIeckux mapamMeTpoB KauyecTBa BO-
nbl), Smart Water Ions (st usmepeHust
KOHIIEHTpAllMM PacTBOPEHHBIX B BOJIE
XUMHMYECKUX 3JIeMEHTOB) 1 Smart Water
Xtreme — caMyto COBpEMEHHYIO pa3padoT-
KY, CITOCOOHYI0 PETMCTPUPOBATh ColepXkKa-
HUE OMOXMMUYECKMX W OPTraHWYeCKUX

npumeceit GayopuMeTpuyecKUMu METO-
JaMM aHan3a. DTa YHUKaJIbHast OCOOCH-
HOCTh cTaBUT Smart Water Xtreme B pa3-
pSIIl caMBIX MHOTO(MYHKIIMOHAJIBHBIX U
YHUBEPCAIBHBIX U3MEPUTETHHBIX TTPHOO0-
POB JUISI MOHUTOPUHTA KayecTBa BOMbI B
mupe (tadma. 1) [1].

Jlannsble pemienust Libelium 6a3upyior-
€Sl Ha MHTEJUIEKTYaJIbHOM U3MEPUTEIbHOM
riate Waspmote, pacCuMTaHHON Ha Tpo-
BEJIEHUE W3MEPEHUI, BBIYUCICHUU —
KJTIOUE€BOTO KOMTIOHEHTa TOTOBOTO M3Me-
putenbHOrOo Monmyns Waspmote Plug &
Sense! (puc. 2). DTOT MOAYJIb, ¢ COOCT-
BEHHOW CHUCTEMOW KOMMYHUMKALIUU WU
3JIEKTPOCHAOXKEHMSI, ¢ IMMPOKUM Jrara-
30HOM pabouux temmepatyp (oT —30 mo
+70°C), oTHOCUTCS K pa3psioy aBTOHOM-
HBIX HU3KOBOJIBTHBIX l0T-ycTpoiicTB HO-
BOTO TIOKOJICHUSI, TIpeIHA3HAYCHHBIX JIJIST

CHWXeHne pacxoga
BoAbl 10 10%

CHuXeHne yTeyek
BOAbI 10 20%

JKOHOMUS
Ha cyeTax 3a Bofy

9KOHOMUS Ha nnaTe 3a MOHTaX,
06CNyXMBaHNE, ANEKTPOIHEPTIIO

KoHTponb fjaBneHuns
11 pacxoa Bofpl

MpeankTneBHoe
06CnyXnBaHue

Bosgpart
VHBECTULNIA

B3auMHas cornacoBaHHoCTb
Y4aCTHUKOB NpoLecca

Puc. 1. penmyuiecTBa npuMeHeHUA KOHLENTYaNbHbIX pewwenui Smart Water ot komnanum Libelium
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DyHKLMOHANBHOCTb AaTuMKOB Smart Water

Msmepnemue AaTYMKaAMKU napameTpbl

Temneparypa

Smart Water Smart Water S
Ions Pro Pro

Tabnuya 1

t Water
Xtreme

pH

BnaxHoctb (Bo3pyxa)

[laBneHne

PacctosHune

OcBewWwEHHOCTb

PacTBOpE&HHbIN KUCNOPOA

OKMCNUTENbHO-BOCCTAHOBUTENBHBIN NOTEHLMAN

JneKkTpuyecKas npoBOAMMOCTb

Ammonnii (NH,*)

Bpomup (Bro)

Xnopua (CL7)

Mepb (Cu?*)

Cepe6po (Ag*)

Kanbunit (Ca?)

Kanuit (K*)

Hartpuit (Na*)

Orop (F7)

fog (I)

Jlutuia (Li*)

Maruuit (Mg2+)

Hurpar (NO;7)

Hutput (NO,")

®rop6opar (BF,”)

Nepxnopar (ClO,7)

06Lee KONMYECTBO PAacTBOPEHHOTO rasa

Cbipas HedTb

HedTtenpopykTbl

B3BelweHHOE BelLecTBO

Xnopodunn (KpacHble U CMHUE BOZOPOCIM)

OukouuaHnH

Ouko3apuTpuH

MyTHOCTb

LiseTHoe/hnyopecLieHTHOE pacTBOPEHHOE OpraHNyecKoe
BELLECTBO

Puc. 2. Mopynb Waspmote Plug & Sense! u nutennekryanbHas

nnara Waspmote ans OEM-npousBoauteneii ¢ gatymkamu
napameTpoB BOAbI

9KCIUTyaTallid B CYPOBBIX TPUPOIHBIX
YCTIOBUSIX (B TOM YHCIIE B TPYAHOMOCTYTI-
HBIX MeCTaX), C TMOPUIHONW CUCTeMOI
SIIEKTPOMUTAHUSI OT AKKYyMYJSTOPOB U
coHeHbIX Oarapeii (puc. 3) [2]. [Torpeo-
JISIT B aKTUBHOM PEXMMe TOK 17 MA, Mo-
ITyTb DOTIOTHUTEIBHO TTOAAEPKMUBAET TPU
aTbTePHATUBHBIX peXrMa dHeprocoepe-
>KeHUsI, HanboJee SKOHOMUYHBIM U3 KO-
TOPBIX SIBIISIETCSI PEXUM TITyOOKOTO CHa
(hibernate, 7 MKA). [IpumMeHeHUE TTOMe-
XO3aIIUIIEHHOTO ITPOBOAHOTO MHTEp(deii-
ca RS-485 maét BO3MOXXHOCTb UCIOJb30-
BaTh JATYMKH, UMEIOIIUE KJIACC 3alUThI
1P68, Ha rny6uHe mo 50 MeTpoB U mpu
JaBJIeHUM 10 5 6ap, 4TO JeJaeT UX Hes3a-
MEHUMBIMU JJIs1 HAyYHBIX UCCIeIOBAHUI
B OKeaHOTrpaduH.

CB$13b C CICTEeMaMU MOHUTOPUHTA B pe-
KM€ peaqbHOTO BPEMEHU MOXET OCy-
LIECTBISITBCSI TIOCPEACTBOM OeCIpoBOI-
HbIX uHTepdeiicoB Wi-Fi, 3G, 4G, 5G,
GPRS, WCDMA u panuocBs3u cTaHaap-
ToB 802.15.4/ZigBee, Sigfox 1 LoRaWAN.

TTomMumo TOrO, YTO KKl JATIYUK OT-
KaJIMOpOBaH 3aBOJJOM-U3TOTOBUTEJIEM, CY-
LIECTBYET BO3MOXKHOCTb CAMOCTOSITEIbHOI
MOBEPKHU MPU MOMOLLH CIIELUaTbHBIX Ha-
6opoB, npegocTaBisgemMbix Libelium.

B wensix nmoBbllIeHUsI TOYHOCTH U3Me-
penunit PH B pmatumke wucnosnb3yercs
MHTETPUPOBAHHBIN TEPMOMETP AJIsI KOM-
MeHcalluy BIUSHUSI TEMITepaTyphl Ha U3-
MepeHHUsl. YCTaHOBKa JaTYMKOB B TpyOax
Wi pe3epByapax TpeOyeT MOHTaXKHbIX
akceccyapoB — Libelium npeasaraer 1e-
JIbIiA HAOOP.

Pazpaboruuku Libelium noguyépku-
BalOT, YTO HEKOTOPbIE NATYMKU HE Tpe-
OYIOT IOTTOJTHUTEIBHOTO OOCITy>KMBaHUSI;
HanpuMep, Ha KaYeCTBO U3MEPEHUSI DIeK-
TPUYECKOU MPOBOAUMOCTH HE BIMSIET 3a-
rpsi3HeHUe (HaKOIUIEHUE OPraHu4ecKoro

Puc. 3. MpoakTMBHaA cUCTEMA MOHUTOPMHIA KayecTBa BOAbI HA OCHOBE U3MepUTeNbHOIM
nnargopmbl Waspmote Plug & Sense! B ABctpanuu
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Puc. 4. U3mepeHue napameTpos BOAbI
npu nomowu Plug&Sense! Smart Water

mMarepuajla Ha IIOBEPXHOCTU I[aT'-II/IKa).
DTOT TOKa3aTesb XapaKTepus3yeT OOHO
U3 KJIIOYEBBIX CBOWCTB BOABI — MMUHEpa-
JIN3aluI0.

YAAREHHBLIA MOHUTOPUHI
OTAAJNEHHBIX AKBADEPM
PazBeneHne akBakynbTyp (pbIO, MUIUIA,
pakooOpa3HbIX, KPEeBETOK) — Ta cdepa, B
KOTOpPOU OEeCTIpOBOMHbBIE WHTEIIEKTYaIb-
Hble pelneHus Smart Water KoMmaHWU
Libelium oka3zanuch ype3BbIlUaiiHO K MECTY
1 XOPOIIIO ce0sT 3apeKOMEHIOBAIH.
Cyposbiit kituMaT OpKHEMCKUX OCTPO-
BoB (LLloTmannust) He crmocoOCTBYeT TPo-
LIBETAHUIO CETHCKOXO3SIICTBEHHOTO CeK-
TOpa, 3aTO BbIpAIIMBAHME HA MOPCKUX
akBaepMax J10cocsi BHOCUT CYIIIECTBEH-
HBI BKJIaJd B HAUMOHAIBHYIO 3KOHO-
Muky BenukoOputanuu. be3 comHeHwusl,
YTOOBI  COOTBETCTBOBATH  PACTYIIEMY
CITPOCY U OBITH KOHKYPEHTOCTIOCOOHBIMM,
dbepmepaM HEOOXOAMMO TTOBBIIIATH MTPO-
M3BOAUTENBHOCTD 32 CUET COBPEMEHHBIX

CpPEICTB aBTOMATHU3allMM — B JaHHOM
clydyae 3a CY€T BHEAPEHUS] MHTEIIEKTY-
aJbHBIX  M3MEPUTEIbHBIX  IIaThopM

Plug&Sense! Smart Water, uamepsrommx
ypoBHM pH, pacTBOpéHHOro Kuciopona
(DO), MuHepanuzanuioo, dAeKTPUIECKYIO
[IPOBOAMMOCTD U, pa3yMeeTcsl, TeMIepa-
Typy (puc. 4).

PacnionoxxeHue akBaepM BHYTpM 3a-
nuBa Ckana-guoy 3aTpyaHsieT GyHKIKO-
HMPOBaHKE COTOBOI cBsi3u. Kpome Toro,
Iorojia ¥ BOJIHEHWE Ha MOpe HeraTUBHO
BJIUSIIOT HA COCTOSIHUE MHQPACTPYKTY-
pbl akBadepM (puc. 5). 10 UHTENNEKTY-
aJlbHBIX ycTpoiicTB Libelium He TOJbKO
CTOIKO BBIIEPXKMBAIOT LUITOPMbI M HU3KHUE
TEeMIIepaTypbl, HO IIPU 3TOM CTaOUJIbHO
repenaloT Ha ONepaTopPCKUii MyHKT KOHT-

Puc. 5. YaanéHHbIit MOHUTOPUHT NapamMeTpoB MOPCKoi Boabl B Ckana-®noy (BenukoGputaHus)

Puc. 6. Mogenb Smart Water Xtreme B npoekte KOHTpona KayecTsa soAbl B KaHage

pOJIbHBIE MapaMeTpbl Mo OECMpPOBOIHO-
MY UHTep(dEeiicy COTOBOM CBSI3U CTaHIAp-
Tta 5G [3].

PeEwEHMAS SMART WATER

B MPOEKTAX KOHTPOJIA
KAYECTBA BOAOMNPOBOAHOM
BOAbI U HABJIIOAEHMUSA

3A O3EPAMM, PEKAMM

U PESEPBYAPAMM

Hecmotpst Ha To uTto Kanana 3aHumaet
TpPeThbe MECTO B MUPE TI0 3ariacam IpecHOM
BOIBI HA JYIITy HACEJIEHUSI, B YIATEHHBIX
CEJIbCKUX TTOCENIEHUSIX CYIECTBYeT nedu-
LIUT TTPUTOHOM /IS TUThST BOABI, UTO BIIe-
4€T 32 000! BCIBIIIKY SMUIEMAYECKUX
WHOEKITUI.

VcranoBka wmoneneit Plug & Sense!
Smart Water Xtreme ¢ maruyukamu st
usMepenusi pH, xumwuueckoro cocra-
Ba, PAaCTBOPEHHOTO B BONE KUCIOPOIA U
NPYTUX MapaMeTpoOB, KOTOPbIe CUTHATH -
3UPYIOT O Ka4eCTBE OUMCTKU BOIBI U Ha-
JIMYUM  TATOTEHHBIX MUKPOOPTaHU3-
MOB, pelInia 3Ty MpobdaeMy IJs OZTHOTO
U3 TIOCEJICHUN KOPEHHBIX HAPOIHOCTEN
Kananpr.

BBumy TOro 4To KOJJIEKTOPBI CTOUHBIX
BOJ 4YacTO TMEPEroTHSIOTCS, MOMOJIHU-

TEeJIbHO B HUX ObUI YCTaHOBJIEH JaTUYMK
ypoBHsI (puc. 6) [4].

Emgé onyH yHUKaNbHBIN B CBOEM poje
MPOEKT MO CHUKEHUIO 3aTPSI3BHEHUS CTOY-
HBIX BOJl TOKCUYHBIMU TSI TPUPO/IBI U Ye-
JIOBEKa 3JIeMEeHTaMM ObLUT OCYILIECTBJIEH B
HopBerun Ha TmMoOAMroHe CTEHAOBOI
CTpesbObI, Tie B pe3yJibTaTe OTCTpesia co-
TEH ThICSIY MATPOHOB U IpoOu OOIIMpHAas
TEPPUTOPHSI 3arpsiI3HIETCS TaKUMU BJie-
MEHTaMU, KaK CBUHEII 1 CypbMa.

CJ10XHOCTb IMPOEKTa B TOM, UTO MTOBEPX-
HOCTHBII CTOK B OKPECTHOCTSIX TOpoja Xa-
pPaKTepU3yeTCsl OOMBITMMMU TIIOIIAASIMU C
MPEPBIBUCTHIM peibeOM, 3aBUCHUT OT CITy-
YaliHBIX aTMOC(EPHBIX SIBJICHUM U TECHO
CBSI3aH C XapaKTePOM 3eMJIET0Ib30BaHMSI.
OnacHOCTb TMoMnaaaHusi TOKCUYHBIX 2J1e-
MEHTOB B TPYHTOBbIE U Ha3eMHbIE BOJIbI, &
3aTeM B TOPOJICKOM BOA03a00p TpedyeT
MPUHSTUS JOTIOJTHUTEIbHBIX MEP 3aILUThI
U OpraHu3allii MOHUTOpUHTA. MeTton me-
PUOAMYECKOro 0TOOpa Mpod y UCTOYHUKA
3arpsi3HeHUsI B JaHHOM ciydae Headdek-
TUBEH, ITOTOMY KaK €ro TpyIHee JIOKaIu-
30BaTh BCJEICTBUE TEPPUTOPUATBHOIO
paccerBaHUs.

YTto0b!I O11IeHUTb 3 GHEKTUBHOCTD MPU-
HSTBIX Mep TI0 JIMKBUIALIMU TTOMaTaHusI
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Puc. 7. Pewenus Libelium gna moHuTOpMHIa 3arpA3HeHuUs NOBEPXHOCTHBIX CTOKOB B HopBernn

TOKCHUYHBIX 3JIEMEHTOB B OKPYXKAIOIIYIO
cpeny, OB YCTAHOBJICHBI U3MEPUTEIb-
Hele loT-mmatdopmer Libelium ¢ wHTer-
PUPOBAaHHBIMU BHICOKOTOYHBIMM JaTUM-
KaMU XMMHUYECKOTO COCTaBa M (uzmie-
ckux TapameTpoB Boabl Plug&Sense!
Smart Water u peleHue IJIsI TTPOCKTOB
MHTEJIJICKTYyaTbHOTO CETbCKOTO X03511ICTBa
Plug&Sense! Smart Agriculture (puc. 7).
HenpepsiBHasT perncTpaius comepkaHust
3arpsI3HSIONINX BEIIECTB B ITOBEPXHOCT-
HOM CTOKE IT03BOJIMJIAa CHU3UTh UX YPO-
BeHb Ha 40% TPUHSATUEM PEIIUTETbHBIX
Mep 3allUThI [S].

Bce manHble B cucTeMbl MOHMUTOPUHTA
nepeaaroTcs Mo 6ECIPOBOIHBIM CETSIM CO-
ToBOI cBsA3U 4G.

KnumaT Ha GoJblieil yacTu TeppUTO-
pun Poccuiickoit @eneparin uMeeT MHO-
ro oOIIEero ¢ KaHaACKUM 1 HOPBEXKCKUM.
BmecTe ¢ Tem oO1IMpHBIE MaJlo3aceaeH -
Hble TeppuTopun Kanaawl 1 Poccuu crai-
KMBAIOTCS CO CXOXHUMHU TPYAHOCTSIMM,
CBSI3aHHBIMU C OpraHu3aluenn BOJOCHA0-
JKEHUS, 9JIEKTPOCHAOXEHUs, MPOBOIHOM
u OecrpoBoAHON cBsi3u. Takke HEOOXO-
JIMUMO TTIOMHUTD, UTO MHAYCTpUATU3ALIMS,
npoBoauBiiasics B CCCP B XX Beke
YCKOPEHHBIMU TeMIMaMHM, MpUBea K 3a-
TPSIBHEHUIO OTPOMHbBIX TEPPUTOPUIA, TPU-
MBIKAIOIIMX K TMPOMBIIUIEHHBIM 00b-
ekTaM. B Takux yclIOBUSX MOHUTOPUHT
OKpY2Kalolllei cpe/ibl, BKI0Yas momnaaalo-
1LIMe B pEKU, 03€pa, FPYHTOBbIE BO/IbI TOK-
CHUYHbBIE JIEMEHTHI, MPUOOPETAET MepPBO-
CTEMEeHHOEe 3HauyeHue, a IpUMEHeHUue
COOTBETCTBYIOILIMX CPEACTB aBTOMAaTHU3a~
oMU U TexHonoruit MHTepHeTa Belleit

Puc. 8. BbiCOKOTOYHbIE AATYUKMN
ana mopenen Smart Water u Smart Agriculture

crocoOcTBYeT 3(P(PeKTUBHOMY yrpaBiie-
HUIO BOIHBIMU peCcypcaMu, CHUKEHMIO
3aTpaT U YCTPaHEHUIO OIMMOOK, BhI3BaH-
HBIX YeJOBeYeCKUM (hakTopoM. B atom
MOXKET TTIOMOYb M3MepHUTeIbHasl alapa-
Typa Libelium (puc. 8), pazpaboraHHas u
cepTUGUIIMPOBAHHAS C YIETOM BCEX OCO-
GEHHOCTEI UCITOJIb30BaHMS BHE TTOMEIIIe-
HUM B KIMMaTUYECKU CYPOBBIX 30HaX U
MMeIoIast JUTUTETbHBIN Tepruo AaBTOHOM-
HOM ciy>k0b1 — 10 3 jiet!

SAKNIOYEHME
IMpumepHo 70% Bceit Boabl, 3a6upae-
MOI OT HAa3eMHBIX U TTOI3€MHBIX UCTOU-

HUKOB, UCITOJIb3YETCSI TSI HYXKI CETbCKO-
ro xo3siicTea, 20% yXOQUT Ha BBITIAaBKY
cTajau, 9yryHa, Meau, IIPOU3BOJACTBO Oy-
Maru M racTMacc, 1ocje 4ero 60abluas
YacTh 3arpsI3BHEHHON BOIBI COpachIBaeTCS
B PeKM WA MOPS 6€3 TTPOBEACHUS KAKHUX-
MO0 OYMCTHBIX MEPOTIPUSITHIA, OCTaJb-
HOE pacXoIyeTcsl Ha OBITOBBIC HYKIIBI.

3amavya paloHAJIbHOTO MCITOJb30Ba-
HUSI BOJHBIX PECYPCOB pelIacTcs yBe-
uaeHreM 3G (MEKTUBHOCTU OPOIICHMS B
CEJIbCKOM XO3SICTBE B MOJIb3Y KaIreJIbHO-
TO MOJIMBa, PAIlMOHATBHOTO (ITOBTOPHOTO)
HCTIOJIb30BAHMSI CTOYHBIX BOJI B TIPOMBIIII-
JICHHOCTU U CTPOMTEIbCTBA OYMCTHBIX
COOPYXEHUII MO MPUHIUIY HYJIEBOTO
cbpoca (Zero Liquid Discharge) — monHo-
ro OTKa3a OT cOpoca TEXHOJIOTUYECKUX 1
OBITOBBIX OTXOJ0B B MOpsI U peKu. MHTe-
JIeKTyaJbHbIE YCTPOMCTBa U3MEpEHUS
KayecTBa BOJAbI UTPAIOT PEIAOIIYIO POJIb
B ONTUMM3ALUU CUCTEM BOJOOYUCTKH,
BOJOOTBEIECHUS U CBSI3aHHOU C HUMM BO-
JOMPOBOIHON CETHU.

Kpome cucrem KOHTposisi KayecTBa
BOAOMNPOBOAHOM BOABI, OOHApPYXEHMUS
yTeueK TOKCUUYHBIX BEIIeCTB U MOHMUTO-
pUHTa TapaMeTpoB BOABI B akBadepmax
KOHILIENTyaJbHbIe peleHust Smart Water
ot Libelium MOTYT NpUMeHSITbCS IJIs1 AUC-
TaHLIMOHHOTO MOHUTOPUHTIA BOJIbI B IJ1a-
BaTeJbHbBIX OacceifHax, MpeloTBpalleHUs
KOPPO3MHU U U3BECTKOBBIX OTJOXEHUI B
OBITOBBIX MPUOOPAX U BOJOOYUCTUTENb-
HOM 00O0pYIOBaHMU, BbIpalllMBaHUS pa-
CTEHUIi TMIPOTIOHHBIM MeTOZ0M. @

JIMTEPATYPA

1. URL: https://www.libelium.com/libelium-
world/smart-water-sensors-to-monitor-
water-quality-in-rivers-lakes-and-the-sea/.

2. URL: https://www.libelium.com/libelium-
world/m2m-and-bio2lab-iot-helps-epa-
improve-waterway-health-with-libelium-
sensors/.

3. URL: https://www.libelium.com/libelium-
world/success-stories/aquaculture-health-
monitoring-in-scottish-salmon-sea-farms-
with-libelium-iot-platform/.

4. URL: https://www.libelium.com/libelium-
world/success-stories/smart-water-
technology-provides-safe-and-clean-water-
to-indigenous-communities-in-canada,/.

5. URL: https://www.libelium.com/libelium-
world/success-stories/reducing-40-poluted-
run-off-from-a-shooting-land-area-with-
libelium-iot-sensor-platform/.
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O630p HOPMATUBHBIX
TPEe6GOBAHUN K 3BYKOBbIM
M CBETOBbIM CUTHANIOM
ONACHOCTHU

Bukrop Margees, Ceetnaxa HebuikmHa

Mpoeenén aHanms TpeboOBAHMI HOPMATHBHBIX TEXHUYECKMX foKyMeHToB (HTA),
pemcreytowmx B PP no cocrositmio Ha sHBaps 2021 roaa K CBETOBBIM M 3BYKOBbIM CUrHANAM
OMNACHOCTH, UCKITIOUASi MOPCKME, BOEHHBIE, MEOMLMHCKME M peyeBble CUrHanbl. AHONM3
MOXeT BbITb MOse3eH NPOEKTUPOBLUMKAM NpH BoibOpe MOAENM CBETO3BYKOBbIX OMOBELLaTENEN
A1l KOHKPETHOM 3a[a4M.

BBEAEHMUE

W3 n4Ti OCHOBHBIX OPTaHOB YYBCTB Ye-
JIOBEKA, MEPEeYUCIEHHBIX elEé ApUCTOTE-
JieM B TpakTate «O mylie», 3peHue U CIyX
SBJISIIOTCS HarOosiee THMOPMAaTUBHBIMU U
«1aIbHOOOMHBIMU» . KOCTpBI, FOpHBI 1 Oa-
pabaHbl UCITIOIb30BATUCH JIJISI CUTHAIM3a-
LMY U TepeJayu COOOUIeHUI ¢ He3amna-
MSTHBIX BpeMmeH. M3o0pereHue Oymaru u
POCT 4uc/ia TOCYIAPCTBEHHBIX BEJOMCTB
MPUBEJIU K TOMY, UYTO B OJJHOU U TOW Xe
CTpaHE OJHOBPEMEHHO JACHCTBYET He-
CKOJIbKO HOPMATUBHBIX TOKYMEHTOB, per-
JIAMEHTUPYIOLIMX TPEOOBAHMS K CBETOBbIM
1 3BYKOBBIM OTOBEILATENSIM (CUTHATN3a-
TOpaMm), B KOTOPBIX HAYMHAIOIIEMY TPO-
EeKTUPOBILUKY HE TaK YX MPOCTO pa3o-
opatbcs. [lpousBoauTenu CBETOBBIX U
3BYKOBBIX OIOBELLATEJICH TOXE HE OTCTAIOT
OT 3aKOHOTBOPLIEB U UCIIOJB3YIOT B TEXHU-
YeCKUX XapaKTePUCTUKAX CBOMX OIOBELIa-
Tesiell pa3Hble eNMHULIBI U3MepeHus (Kak
00BEKTUBHbIE, TAK U CYObEKTHUBHEIE).

ITonpobOyem paszobpaTbcsi B TpeboBa-
Husx HTJ, pa3HbIX BeIOMCTB, Ipelb-
SIBJISIEMBIX OTAEJIbHO K CBETOBBIM M 3BYKO-
BbIM omoBemareisiM. EctecTBeHHO, 4TO
«bnarve» TpebOBaHMUSI CTAHIAPTOB K CUT-
HaJlaM OIIACHOCTM HampaBJieHbl Ha TO,
YTOOBI YEJIOBEK B KOHKPETHBIX YCIOBUSIX
OKpYXaloLleil cpelbl BCeraa BOCIIPUHSLI
CUTHAJI OITOBELLATE.

Beinenum u3 Bcero cemeiicTBa ornose-
L1aTeJIei TpU NPEACTABUTEIbHBIE TPYIIIIbI
CBETOBBIX U 3BYKOBBIX OITOBELLATENIEH, OT-
JIMYarouMecs Mo Ha3HayeHUIo U pellae-
MO¥i 3a1aye:

a) moKapHble — PEIIaIoT 3a1a4y UH(HOPMU-
poBaHMs JIIOAE€ O BO3HUKHOBEHHU
rmoxapa, IyTsX 3BaKyallMH, pexuMax
pabOTHI aBTOMATHYECKOI CUCTEMBI IIPO-
THUBOIOXAPHOM 3aIUTHI;

0)0XpaHHble — PEIAIOT 3a1a4y U3BECTUTh
OXpaHy 00beKTa O MOMBITKAX U IIPOHUK-
HOBEHUU HapYIIUTEJsT Ha OOBEKT, OCY-
MIECTBIISIIOT MHANKAIIUIO TEKYIEro CO-
CTOSIHUST CUCTEMBI CHUTHAJIM3alliM, a
TaKKe OKa3bIBAIOT HA HAPYLIWUTEIIS TICH~
XOJIOTUYECKOE BO3ICICTBHE;

B) TEXHOJIOTHYECKHE — PEIIAIOT 33129y OIo-
BEILIEHWs TIepCOHaJIa MPOM3BOIACTBEH-
HOTO TIpoliecca O COCTOSTHUU (pekuMe
paboTbl) 00OpynOBaHUSI, BKJIOYas U
aBapUifHbIE CUTYAllUM, U JaIOT BO3MOXK-
HOCTB OTIepaTopy YIpaBJIsITh 000pyI0Ba-

HUEM U KOHTPOJUPOBATh €ro (PyHKIIMO-
nuposanue (TOCT P MBK 60447 [1]).

CBETOBBIE CUTHAJBI
HemHoro o 3speHun
U HOPMUPOBUHUM CBETOBbIX
eauHML

YeloBEK HE MOXET BUAETh B TMOJHOM
TeMHOTe. JIJis1 TOTO YTOOBI YeJIOBEK yBM-
JieJl TIPeIMET, HEOOXOAMMO, YTOOBI CBET
OTaJI Ha CeTYaTKYy IJ1asa, rjie MPOUCXOIUT
pasapaxkeHue ero perernTopoB: Majaodyex
u Kosbouek. Bech nuamna3oH sipKocTeid,
KOTOpbIC Halll 3PUTEIbHBIA MEXaHU3M
CIOCOOEH BOCHPHUHSITH, OTPOMEH: OT
107 k/M2 1151 171834, TIOITHOCTBIO aall-
THPOBAHHOTO K TeMHOTe, 10 106 x1/Mm>
IUTSL TJ1a3a, TIOJTHOCTBIO aIalTUPOBAHHOTO

K A
1,0 D,HFI CymepeyHoro
3peHus ﬂnﬂaggsazoro
0,5
0,0 >
A, HM
400 500 515 550 600 700
AhhexT MypKuHbE

Puc. 1. Kpusasa cnexktpanbHoil 4yBCTBUTENLHOCTH FNa3a
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K cBety. M3 Bceli orpoMHO# onTruyeckoi
ob6sactu uznmydeHus (10 HM = 1 MM) U1
y3Kas noJioca criektpa oT 380 mo 780 HM
(cBeTOBOE U3ITydeHNE) MOXKET BOCTIPUHU-
MaThbCs YeJIOBEUECKUM TJIa30M, TIPU 3TOM
paznuyast 10 10 MUJUIMOHOB pa3IUYHBIX
1BeTOB. YyBCTBUTEIHHOCTH YETIOBEYECKO-
ro T7a3a Jaxe B paMKax 3TOTO CIEeKTpa
HEOAMHAKOBa, OHA MaKCUMaJIbHA B 3€JE-
HOIi 00JIaCTH M PE3KO CIanaeT K huoieTo-
BOMY U KpacHoMmy Kpasim (puc. 1). bonee
TOYHBIE COOTHOIIEHUSI TIPUBEACHHI B
T'OCT 8.332-78 «[ocymapcTBeHHas1 cCUCTe-
Ma obecreueHus] eNVMHCTBA WU3MEpPeHUN
(I'CH). CBetoBble u3MepeHUs. 3HAaUCHUS
OTHOCUTEJIbHOM CIIEKTPAJIbHOU CBETOBOM
3 GEKTUBHOCTM  MOHOXPOMATHYECKOTO
U3JTy4eHUsI 1151 THEBHOTO 3PEHUSI».

Tabnuiel, mpuBeIEHHBIE B JaHHOM
cTaHAapTe, UMEIOT MPAKTUUECKOoe 3HaUe-
HUE TMpU BbIOOpE MUIMH BOJH U3Ty4YEeHUN
OIMHAKOBBIX U 01M3KuX LBeTOB. Hampu-
Mep, BbIOMpasi 1J1s CBETOBOTO OIOBeIlaTe-
Jisl OAVH U3 IBYX KPACHBIX CBETOIMO/IOB
C M3JIydaeMbIMU IJIMHAMU BOJH 650 u
625 HM, IpenrnoyTeHue CieayeT OTaaTh
CBETOAMOIY C BOJHOM 625 HM, KOTOPBIX
YyeJIoBeYeCKUil a3 BocrpuMeT B 3 pasa
JIyqIiie U Ha GOoJbLIeM PACCTOSIHUM TMpU
OIMHAaKOBOM CBETOBOM MOTOKE (1 TOTped-
JISIEeMOI MOLITHOCTH) OT HUX.

JI7s1 CBETOBBIX CUTHAJOB OIMACHOCTU
BaXXHO YUMTBIBAThb TakxXe (HhU3MOJIOruye-
CKUe€ CIMIOCOOHOCTU YesloBeKa, a UMEHHO:
KOHTPACTHAS YYBCTBUTEJIBHOCTDb (CI1IOCO0-
HOCTb TJ1a3a BUAETb Pa3HUILY MEXIY sip-
KOCTbIO TpPEIMETOB) M OCTPOTa 3peHust
(crmocoOHOCTB IJ1a3a pa3fesibHO BOCTIPU-
HUMaTb 1B TOUKHU, PACTIOTIOXKEHHBIE IPYT
OT Jpyra Ha MMUHHMAaJIbHOM YCJIOBHOM
paccTosiHuM). JlaHHBIE XapaKTepUCTUKU
3peHUs] NaJeKo He OJWHAKOBBI y pa3-
HBIX JIIOAEH U CYLIECTBEHHO MEHSIIOTCS C
BO3pacToM U M3-3a Gose3Heid. Octpora
3peHusT MOXeT cocTaBiATh 20/40 wiu na-
ke 20/20 mpu BbICOKOI KOHTPACTHOCTU
(>95%) n 20/100 r1py HU3KOM KOHTPACT-
HocTH (10%), T.e. YeTOBEeK MOXET He 3aMe-
TUTh, HAlpUMeEp, KPAaCHBI CUTHAJI Ha
KENTOM (hOoHE U HE YBUJETh Ha paccTos -
HUW CUTHAJ MaJIeHbKOTrO MO pa3Mepam
HMCTOYHMKA CBETA UM OCBELIEHHOTO TEKC-
Ta Ha HEM.

Kpome Toro, u3meHenue Bu3yaibHOIi UH-
¢opmamuu Bo BpeMeHU He JTIOJKHO TIPEBbI-
mwarb 30...80 Tir. Beliie 3T0od 4yacToTh
MWTaHUs U MEePLAHUsl y>Ke He BOCIIPUHM-
MaroTCsl YeJIOBEKOM BH3yalbHO. OTOT
mapaMeTp Ha3bIBaeTCsl KPUTUIESCKOM Ja-
croroit cimsiHus Menbkanuii (KUYCM), u
2bdeKT CAUTHUS IMUPOKO UCTIONB3YETCS
B KMHO, CTPOOOCKOITNH U TIp.

rOBOpH IIpoiIc, CBeToBasa CUCTeMa BEJIn-
YHUH ITPUBCIACHA K HpI/IéMHI/IKy — HEKOEMY

Tabauya 1
Cuna ceeTta pasnM4YHbIX UCTOYHUKOB

YCPeIHEHHOMY, HO TEM HE MEHEe YeJioBeye- NpumepHas
B WUcTouHuk MowHocte, cuna cseta
ckomy ria3zy. CoOTBETCTBEHHO B Hell Mc- BT " ’
MOJIL3YIOTCSl He (DU3UUECKUE BEJIUUUHBI,
TaKye KaK [KOYJIb MJIU BaTT, 4 CBOM COOCT- Cseua 1
BEHHbBIE — CBETOBBIE. CospemeHHasn
. . namna 100 100
OCHOBHOI/I CBECTOTEXHUYCCKOU XapaKTe- HaKanuBaHua
pUCTUKOI sIBJsIeTCS KaHzaenaa (oT JaT. i
06b14Hblit 0015...01 | 0005...3
candela — cBeva, K1, c¢d), BXoasiasi B 7 oc- CBETOAMOA
HOBHBIX equHUIl cucteMbl CH, KoTopast Ceepxbapkui 1 25...500
CBeToAuno, o
XapaKTepu3yeT CUJIy CBeTa, UCITyCKaeMOoro i)
CTaHJIapTU3MPOBAHHBIM UCTOUHUKOM CBE- Cospementan
Aap P JNIIOMUHECLeHTHaA 22 120
Ta. B npouuiom 1 ki O6b11a paBHa NpUOIK- namna
3UTEJILHO CUJIE CBETA OHOUW CTEApUHOBOW ConHue 3,83x1026 2,8x10%7

CBeYM, a B HACTOSIIIIEM — ITO MOTOK CBETa,

umerotmuit yactoty 540x1012 Tix u mor-

HocTh 1/683 Bt/cp (BaTT/cTepaanaH) B 3a-

TTAHHOM HarpaBjieHUM (Tao. 1, 2).
YacTo BcTpeuaeMbIMU TTPOU3BOAHBIMU

eIMHUIIAMU OT KaH/IEJIbI SIBJISTIOTCSI:

© momeH (M, Im) — cBeTOBOIT TOTOK, cua
CBeTa KOTOPOTO paBHA | K Ha TeJIeCHBII
YTOJI BEeTMUYMHOM 1 cTepanuaH;

® JmoKe (IK, IX) — eguHUIIAa U3MeEpeHUs
ocsenéHHocTH (1 mokc = 1 moMeHy Ha
KBaJpaTHBIN METP);

® HUT (HT; nt; COKp. OT JaT. — OJIemy,
CBepKalo) — ycTapeBiliee HANMEHOBaHUE
eIVHULIBI IPKOCTU. | HUT paBeH SIPKO-
CTU PAaBHOMEPHO CBETSIIENCS TIIOCKOM
MOBEPXHOCTH TUToMIaAblo 1 M2 B Tep-

TMIeHAVKYISIPHOM K Heil HampaBlieHUU
mpu cuie cBeta, paBHoil 1 ka. Coot-
BercrBenHo | ur = 1 kn/m2. B Hacrosi-
1ee BpeMs CTaHAapTaMy Ha eIUHULIBI
CHU mpumeHeHHMe 3TOTO0 HaMMEHOBa-
HUS HE TPEAyCMOTPEeHO, a eIWHUIIA
sgpkocti B cucreme CH ummenyercs
«KaH/eNla Ha KBaIpaTHBIN MeTp». Sp-
KOCTb — BeJINYMHA BEKTOPHAsI, T.€. UMe-
€T He TOJbKO YMCJIOBOE 3HAUYEHUE, HO
U HampaBJieHWe B TIpocTpaHcTBe. [1pu-
4y€M HampaBlieHHEe 3TO COOTBETCTBYET
HATPaBJIIEHUIO OT MCTOUYHUKA SIPKOCTHU
(3TO MOXeET OBbITh KaK CBETWJIbHUK, TaK
1 J1t00ast TOBEepXHOCTD) B IJ1a3 HaOJoaa-
TeJisl, T.e. Halll C BAMU.

Tabauya 2

anMepbl TUNOBbIX 3HAYE€HUIN OCBELYEHHOCTU B COOTBETCTBUMU C BHELIHUM BocnpuaTuem

3HayeHue
0CBeLEHHOCTH,

BHewHee Bocnpuatue

0,0001 Be3nyHHoe 3BE3aHOE HEGO

0,01 YeTBepTb IyHbI

0,27 MonHonyHue npu 6e3061a4HoM HeGOCBOAE

1 BO3MOXHOCTL pasnuyarh o4epTaus NpeAMEToB, CBOGOAHAR OpUEHTALUA B NPOCTPAHCTBe,
KOpOTKOE BpeMs A/iA afanTaLym 3peHus npu nepexofe 13 ApKo 0CBELLEHHOrO NPOCTPaHCTBA

5 JIérkoe BU3yanbHoe BocnpusATHe YacoBoro Lntepbnarta, BO3MOXKHOCTb MPOYECTb 3aro0BKM
B rasere

10 OcBelwEHHOCTb NPOCTPAHCTBA PASJOM CO CBEYKOM

15...20 CBeT OT curapeTbl Ha pacctosiHuu 300 MM

20...35 CBeT B KMHOTeaTpe Npu aHTpakTe

50 MoXHO NpoYMTaTh TEKCT B ra3eTe, OCBELLEHNE XKNI0M KOMHATbI

100 [lonyckaet anutenbHoe YTeHue ra3eTbl, HO YTOMUTENbHO ANA a3

300 KomdopTHbIe ycnoBus AN YTEHUA NeYaTHOM NPOAYKLNM

400...500 Tunosoe ocBelueHne 6ubaMOTEK 1 0UCOB

1000 FCHbI feHb 3a Yac Ao 3akaTa conHua

2000 flcHoe yTpo Yepes yac nocne BOCxoAa CoNHua

25000 JleTHuit 06nayHblil feHb B 10 YacoB yTpa

65000 ACHbI neTHMit geHb B 10 yacos yTpa

100 000 MonpeHb ACHOrO NeTHero AHA

CTA 1/2022
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Kak Oyner mokazaHO HUXe, SIPKOCTb
IIMPOKO MCIIOIB3YeTCs IS HOPMUPOBA-
HUST CBETOBBIX XapaKTePUCTUK OTIOBeIlIa-
TEJIsI M TECHO CBSI3aHA C OCTPOTOM 3peHMUST
U pacCTOSTHUEM HAOTIONeHUSI.

Hanpumep, cBetonuon ¢ cuiioit ceera B
1 xn pasmepoM 10x10 MM UMeeT SIpPKOCTh
1 k1/0,01%0,01 M = 10 000 HuT (kn/M2) 1
MOXeET OBITh HE YBUIEH C OOJBIIIOTO pac-
CTOSTHUST BCJIEJCTBUE HENOCTATOYHOCTH
OCTPOTHI 3pEHUST B YCIOBUSIX TMOBBILIEH-
HOI OCBEIIEHHOCTH (KaK YTBEPXKAAIOT UC-
TOYHUKU, HOPMAIbHBIN YeI0BEYeCKUi
r71a3 BUAWT TJIaMsI CBEUU SICHOW HOYBIO C
paccTostHusI poBHO 2576 M [2]). PaccesiB Ta-
KOI1 CBeT yepes TMH3Y pazMepoM 20x20 M,
MBI CHU3HM SIPKOCTb 110 2500 Hut (k1/M2),
HO YBEJIMYUM Pa3TNINMOCTh CUMBOJIOB Ha
rctoyHuke cBeta. CyliecTBYIOT CTaHIap-
TU3UPOBAHHbBIE PUOOPHI U METOIVKY 13-
MepeHus sspKocTtH, B yactHoctH, [OCT
26824-2018 «3maHus u coopyxeHus. Me-
TONIBI U3MEPEHUS IpKOCTU» | 3], pa3men 7.7
KoToporo «M3mepeHne sipKoCTH peKiaM-
HBIX YCTAHOBOK» MOXKET OBITh IPUMEHEH 1
K CBETOBBIM OITOBEIIATEISIM.

[MpumMepamy KOHKPETHOM SIPKOCTU MO-
I'yT CITYXUTb:
©® POXIECTBEHCKAsI EJ1Ka VI YIIUIIBI, OCBe-

méHHbIe oHapsimu, — 30...40 Ki/M%;
@ 1oxapbl, Koctpsl — 50...70 K1/M2;
® XKK-u LED-teneBuzopbl —

300...600 kx/M2%;

@ TIei3aKM ITPU XOPOILIeM COTHEUHOM OCBe-
mernn — 4000 x/m2.

Bonee moxppobHO 0 equHMIIAX U3Mepe-
Hust cM. TOCT 8.654-2016 «TocymapcTBeH-
Hasl cuctemMa o0ecreueHusT eMMHCTBA 13-
Mepenuii (FCH). ®otomerpus. TepMuHbI
U OTIpENeTICHUST».

Tpe6oBanus HTA kK noXxapHbim
CBETOBbIM OMNOBELLATENISIM
OcHOBHBIE TpeOOBAHUSI YCTAHABITUBAET
I'OCT P 53325 «Texnuka moxapHas.
Texuuueckue cpeacTBa MOXapHOU aBTO-
Matuku. OOiue TexHuueckue TpedoBa-
HUST 1 METONIbI UCTIBITaHUI». Ha mepBbrit
B3IJIs1/1, TPEOOBAHMS TIPOCTHI ¥ TIOHSITHBI:
LBEeT u3NMydeHUs W (OH OIOBeIaTesNst
JIOJKHBI COOTBETCTBOBATh TPeOOBAHUSIM
I'OCT 12.4.026-2015 «Cucrema cranmap-
ToB 6e3omacHocTu Tpyaa (CCBT). LiBera
CUTHAJIbHBIE, 3HAKU 0€30TIaCHOCTHU U pa3-
MeTKa curHanbHasi. HazHaueHnue v mpaBu-
na npumeHeHusi. OOIue TeXHUYECKUe
TpeOOBaHUS U XapaKTepUCTUKU. MeToabl
HUCTbITaHU» [4]. CBET MOCTOSHHBINM WU
muratonuii ¢ yacroroit ot 0,5 mo 2,0 Ii,
CBeuYeHME (SIPKOCTb) OIMOBEIIATENS 0K~
HO o0ecreyrnBaTh KOHTPACTHOE BOCIIPUSI-
TUE CUTHAJIA <... HPU 0CBCUEHHOCIU OnOGe-

wameaeli 6 duanazone 3Ha4eHull, yCMAaHO8-
aennsix 6 T/] na onosewyameau KoHKpemuoIx
munog, no ne menee wem om 1 do 500 ax».
JlaHHOe TpeboBaHME OTHOCUTCS KaK K
TOYEYHBIM OIOBEIIATENSIM, TaK 1 K OITOBE-
1IaTeasiM B BUIE Ta0JIO C HAAMMCHIO THU-
na «[TO2KAP», «[a3 YXOU», «BbIXO»
u T.n. UmeeTcs Takxke neiiCTBYOIIUIA 10-
kymeHT: CBoa npaBui «CIT 5.13130.2009.
CucteMbl TPOTUBOMOXAPHOW 3alllUTHI.
YcTaHOBKU TOXapHON CHUTHAJIM3ALUU U
MoXXapoTylleHus aBTomaTnyeckue. Hop-
MbI U TIpaBUIa MPOEKTUPOBAHUSI», KOTO-
PbIii JOTTOTHUTEIBHO TPEOYeT ISl HEKOTO-
PbIX YCTAHOBOK IOXKAPOTYIIEHHUS, YTOOBI
HaAMMCh Ha HEAKTUBUPOBAHHOM TabJIO
ObLTa HEe BUJIHA, YTO BITOJIHE pa3ymMHo. Ec-
JIM OCBELIEHHOCTb XOpOlIasi, TO MepcoHas
Bcerja OTYETJIMBO BUIAUT HAJAIMKUCh, MPU-
BBIKAET K HEll U MOXET HE 3aMETUTh CUT-
HaJla aBapuu MpU paBEHCTBE CBETOBBIX MO~
TOKOB OT TabJ0 U OKpYXKalollleil cpebl.
Takue Tabso moyyuymnau Ha3BaHus «Co
CKPBITOI HaAIMUChIO» (MHAEKC B 000-
3HaueHUU «CH») 1 BbIMycKaloTCsl cepuii-
Ho. fpkoctb Tabyso ¢ mHaekcom «CH»
CYILIECTBEHHO HUXE, YeM 0€3 HEro, 1 Mpo-
MU3BOIUTENISIMU TabJI0 OOBIYHO HE TPHUBO-
TTATCS.

B pab6orte [5] akcriepuMeHTaIbHO ycTa-
HOBJIEHO, YTO Pa3INIMMOCTh CBETOBOTO
curHana c Tabjo ¢ uaaekcom CH cunbHO
3aBUCUT OT U3JTyIaeMOT'0 UM 1IBeTa CUTHA-
Ja 1 uBerta ¢oHa (Jaxke B paMKax peKo-
MeHnauuit TOCT 12.4.026-2015), u ipu
noBbIlIeHUN ocBeméHHocTH oT 500 1o
6000 JI0KC peKOMEHIYeTCS UCITOIb30BaTh
JIIIIb COYETAHMSI KPACHOTO U XKEITOTO
1BeTa Ha 6esioM U Y€pHOM (hOHE.

Taxcke pu BbIOOpE MOXKAPHOTO OMOBE-
aTeJist 0 KOHCTPYKTUBHOMY MCTIONTHE-
HUIO HEOOXOIUMO y4ecTb U TpeboBaHUe
TI'OCT P 53325, koTopoe IJ1acuT, 4YTO B CU-
CTeMe CUTHAJTM3alliK BCeraa TOJKeH ObITh
obecrieueH TOCTOSTHHBIM KOHTPOJb 1Ie-
JIOCTHOCTH JIMHUU CBSI3W OTOBEIIATENIsS C
ITyJIETOM YTIPaBJIeHUST Ha OOPBIB U KOPOT-
KO€ 3aMbIKaHUe.

J1J1s1 aHaJIOTOBBIX MYJIBTOB YIIPABICHUS
OIOBEIaTeNIIMU 3TO OOBIYHO KOHTPOJIb
MaJIoro TOKa MPSIMO MU 00paTHOM Mmo-
JISPHOCTH, JIJIST Y€TO HEOOXOAUMO YCTaHO-
BUTH JINOO B OTTOBEIIATE b, JINOO B PacIio-
JIOKEHHYIO 3a HHUM COCIUHUTEIbHYIO
KOpOoOKy pe3uctopbl U auombl. He Bce
KOHCTPYKIIMM OTIOBEIIATENICH TOIMyCKAIOT
TaKyl0 BO3MOXHOCTh (OCOOEHHO C MTOCTO-
SIHHO TIPUCOEIUHEHHBIM Kabenem), a
CTOMMOCTb TaKOI KOPOOKU, OCOOEHHO TSI
B3PBIBOOIIACHBIX 30H, CYIIECTBEHHO YBe-
JIMYMBAET CTOMMOCTD BCEIl CUCTEMBI CHT-
HaJIM3alin.

Tpe6oeanua HTA
K OXPAHHbIM CBETOBbLIM
onoBeLwarensm

AHaNOTUIHbBIE TPEOOBAHMS K OXPAHHBIM
CBETOBBIM OTOBEIATEISIM YCTAHABINBAET
IT'OCT P 54126-2010 «OmoBewmarenn
oxpaHHble. Knaccudukanms. O61ime Tex-
HUYECKVe TPeOOBAHMS U METO/IBI UCTIBITA-
Huit». B otnuuue ot TpeboBaHUM K TO-
JKapHBIM ~ OTOBEILIATeNIsIM, OXpPaHHbBIE
JIOJIKHBI UMETh TTOBBIIIEHHYIO NH(OpMa-
TUBHOCTD B BUJIE TOTIOJTHUTEbHBIX CBETO-
BBIX CUTHAJIOB Ha ero Koprmyce: «B3ar mon
oxpaHy» (HempepbIBHOE cBeueHue ), «CHAT
¢ oxpanbl» (HeT cBeueHus1), «IpeBora» (Mu-
ranue ¢ nepuoaom 0,5...2 ¢ ¥ co cKBaxX-
HocThio 2). LIBeT cBeueHMsT KpaCHBIN UIn
KENTHIN (OpaHKeBbIil). OTHOCUTEIBHO Ka-
YyecTBa (1aJbHOCTU) BOCTIPUSITUS YETIOBE-
KOM CBETOBOTO CHUTHAaja OTOBEILATENs
T'OCT P 54126-2010 (tax xe kak u TOCT
P 53325) pekoMeHmyeT CyOBEKTUBHBII
KPUTEPUIA:
ceemoeoil ungopmauuu npu oceéewiénHocmu

«KOHmpacmmuoe eocnpusamue

6 duanaszone 1...500 aroxc».

OCHOBHOE KOHCTPYKTMBHOE TpeboBa-
HHE K OXPaHHOMY OIIOBEILATE/IO, B OTJIM-
4ue OT MOXAaPHOro, KOTOPOe HeOOXOIUMO
YUUTBIBATh, TipuBeaeHo B 1. 6.8.7 TOCT P
54126-2010: «Koncmpykyueii onoseujame-
Aell, npeOHA3HA4eHHbIX 0151 pa3MelyeHus Ha
OMKDPLIMOM 8030yXe, 00AICHO Oblmb nped-
VCMOMPEHO 6CMPOEHHOe YCMPOLCmeo, obec-
neuusaiouee Qopmuposanue U3GeuleHus
0 mpeeoee UNU GCKPbIMUL NPU NONbIMKE
HeCaHKYUOHUPOBAHHO20 QOCMYNA K Kiem-
Mam NOOKAIOUEHUS BHEUIHUX JNCKMPUUECKUX
yeneil u anemenmam ¢puxcayuu». Ilporure
rOBODsI, OMOBEIIATEIb JTOJKEH ObITh CHA0-
JKE€H CUTHAIM3aTOPOM BCKPBITUS (TamIie-
pOM) ero Kopiyca.

Tpe6oeanua HTA
K TEXHOJIOTM4EeCKUM CBETOBbIM
onoBeLwarensm

ToH B TEXHMYECKUX TPEOOBAHMSIX K IaH-
HOMY KJiaccy onoBenaresneii 3agaer F[OCT
P MBK 60073-2000 «uTepdeiic yenose-
KOMAaIIMHHBIA. MapK1poBKa 1 0003Have-
HUSI OPTaHOB YIPaBJIEHUsI U KOHTPOJIb-
HbIX ycTpoiicTB. [1paBuia KoaupoBaHuUst
nHbopManuu». CTaHIapT PEeKOMEHIYeT
MPUMEHSITh OIMH WK 00Jiee CIIeAYIOLINX
CIOCOOOB KOAUPOBAHUS BU3YAJIbHBIX CUT-
HAJIOB: 1IBETOM, (hOpMaMHU, TIOJOKEHUEM
WM U3MEHSTIOLIIMMKCST BO BDEMEHU XapaK-
TePUCTUKAMM (BCTIBIXUBAIOIIINE).

[To cpaBHEHUIO C MTOXAPHBIMU U OXPaH-
HBIMM OTOBEIIATE/ISIMU pacliipeHa raMma
1IBETOB, KOTOPbIE MOYTH TOJTHOCTHIO COB-
MajialoT ¢ 1IBETaMU APYTUX CTAHIAPTOB Ha
TexHosornyeckoe odopynoanue: [OCT
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29149-91 (MDK 73-84) «llBeta cBETOBOIL
curHanu3anuu u KHomok» u [OCT P
MBK 60204-1-99 «be3onacHOCTb MaIIUH.
DekTpoobopynoBaHNe MAIIWH U MeXa-
Hu3MoB. Yacte 1. O6mMe TpedboBaHMS»
(Tabm. 3).

JInst paboymx COCTOSTHUI TEXHOJIOTHYE-
CKOTO Ipoliecca M 000pyI0BaHUsI CTAHAAPT
PEKOMEH/IyEeT MOCTOSTHHOE CBEYCHUE, a JITIsI
aBAPUIHBIX U MTPEIIIECTBYIOLIMX UM PEKH-
MOB — MUTraroliee CBeueHue Kak oosee 3¢-
(EKTUBHBIIM CBETOBOIl CUTHAJ MPUBIICYE-
Hus BHMMaHus. B BeieykazanHom [OCTe
BBE/ICHO TOHSITUE YaCTOThl MPUOpPUTETA
CBETOBOTO CUTHAJIa, KOTOPOE MOXET CIIy-
KUTh YTOUHEHUEM K 4acTOTaM MUTaHUsI
MOXAPHBIX M OXPAHHBIX OIOBEIIATENICH.

«4.2.3.2. Yacmombl Mueanus 6U3yanbHulxX
CUCHAN08

Ilpunamur dée wacmomot mueanus: FI u
F2. Hughopmayus camoeo evbicokoeo npuopu-
mema 00a2cHa nepedasamucs ¢ Hauboabulell
4acmomoil Mueanus.

Jlonycmumbie duanasonst uacmom muea-
HUs credyrujue:

— FI1 — mednennoe mueanue: 0,4...0,8 [y (om

24 do 48 mue/mun);

— F2 — nopmanvuoe mueanue: 1,4...2,8 Iy

(om 84 0o 168 mue/mun,).

Tabnuya 3

¢yHKI.|,VIOHaIIbeIe 3HayeHuA uBeTa ANA KOAUPOBaAHUA

CmbicnoBoe 3HauyeHue

besonacHoctb
niopen unu CoctosaHue npouecca CocTosHNe 060pyAOBaHUA
o6opypoBaHua
KPACHBIW | OnacHoctb Kputunyeckoe coctosHue HeucnpaBHocTb
. B MepexopHoe (M3MeHeHMe ycnosuii | MepexopHoe (M3MeHeHMe ycnoBuit
HMENTBIN | BHumaHue 1NN COCTOAHUE, NpeALecTBylolWee | WNK COCTOAHWE, NPeALecTByoLee
N3MEHEeHWIO YCNOBMUiA) N3MEHEeHWNIO YCNIOBMNIA)
3ENEHbIN | BesonacHocts | HopmanbHoe HopmanbHoe
CUHWIA CneuuanbHoe (MOXeT MMeTb Nl060e 3HaYeHWe, KpoMe (DYHKLMOHANLHOTO AN1S KPACHOTO,
XENTOro v 3eN€HOro LBETOB)
BENIbIH,
CEPbIJi He umetoT cneunanbHoro 3HaveHus

Ecau npumensitom moavko 00Hy uacmomy
MUAHUS, MO MO Q0AlCHA Obimb uacmoma F2.

Ommuowenue FI1:F2 donicro 6bims nocmo-
SHHbIM 0N OAHHORO NPUMEHEHUs U cOCMag-
aamoom 1:2,5do 1:5. Pexomendyemcs omuo-
wenue 1:4 (nanpumep, wacmomoi 0,6 u 2,4 Iiy).

Kearamenvno, umobvr omunowenue MM-
11YJIBC/TIAY3A 6bta0 6auzkum k 1:1, m.e.
nepuod “BKJIIOYEHHUA” aramnbr donsicen
Obimv  npumepHo paser nepuody “OT-
KIKOYEHHA”. Jlas F1 HMIIYJIBC mo-

Jcem Obims npodoadcumenvree, yem [TAY3A;
onsa F2 UMITYJIBC mooxcem Obimb Kopo-
e, uem I[IAY3A. Oonaxo omuoutenue
HUMITYIIBC/TIAY3A 0na F1 =2:1u F2 = 1:2
HUK020a He 00AJICHO OblMb NPeBblUIeHO.

[llpumeuanue. Jlns mexcma pexomenady-
emcsi muzanue hoH06020 NOASL 6MECMO MU-
eanus mekcmogoi cmpoku. Koeda smo He-
B803MOJICHO, PEKOMeHOYyemcs, 4moobvl epems
“BKJIFOYEHHA” npesviuiano edeoe épems
“OTKJITIOYEHHUS».

Ten/dakc: 8 (863) 268-09-87
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OTHOCHUTETBHO SIPKOCTH CBEYEHNS, PAC-
CTOSTHU BUIMMOCTH M Pa3MepPOB CBETO-
BBIX U3TydaTeneit pekomermamu B TOCT
P MBK 60073-2000 He mpUBOASTCS.

AHanus Tpe6oBaHui
K CBETOBbIM OMNOBELLaTeNIIM
APYIMX CTOHAAPTOB

OCHOBHOI1 HETOCTATOK BHIIIIEYKa3aHHBIX
CTaH/IaPTOB 3aKJIIOYACTCS B CyOBEKTUBHOM
OlICHKE KavyeCTBa BOCIIPUSITUS CBETOBOTO
curHaja. B HUX He IpUBOISAT HOPMUpPYe-
Mbl€ CBETOTEXHMUYECKNE W 3PTOHOMUYE-
CKHE XapaKTePUCTUKHM CBETOBBIX OITOBEIIa-
TeJseid, a UMEHHO: SIPKOCTb CBEUEHMSI, Pa3-
Mep OyKB, yIJIOB 0030pa M pacCTOSTHUI 10
onoBelaress (Tadj10), BeTa KOJIObI, UTH-
HY BOJTHBI M3JTY9EeHUSI, OCTABJISISI BCE 3TO Ha
OTKYII MPOEKTUPOBIIMKY. [IponsBoguTenn
CBETOBBIX OIOBEIIATE/IeH yXKe caMu Havya-
JIA JOTIOJTHATH 9TU HEAOYEThI, BBOJIS B OIH -
CaHMsI CBOMX OITOBelaTeneil pas3nl THIIA
«C8eMOB0Il CUSHAN ONOBeUamens KOHmpacm-
HO pazauqum 6 yene 063opa 120 epadycog ¢
paccmosHus 15 memposé npu oceewénHocmu
6 1000 arwxc». [lonpobyeM HaTH OTBETHI
WJIX OPUEHTUPBI B «poAcTBeHHO» HT/I Ha
JIpyTHe MO Ha3HAUYEHMIO CBETOBBIC OTTOBE-
1IaTesIu, MpYU3BaHHbIE TaKXKe MHPOPMUPO-
BaTh YeJIOBEKa CBETOBBIM CUTHAJIOM.

B kxakoii-To Mepe BbIOpaTh ONTHUMAlb-
HBIA CBETOBOM OINOBELIATENb TTOMOXET
I'OCT P 57611-2017 (MCO 11428:1996)
«IproHomuka. CUTHaJIbI ONTACHOCTU BU3Y-
anpHble. O011IMe TpeOOBaHUS, TPOEKTUPO-
BaHME U VCITBITAHUST», pa3pabOTaHHBII Ha
OCHOBE TepeBo/ia aHIIOS3bIYHOM BepCcUU
cranmapta MCO 11428:1996 «DproHomMu-
Ka. BusyasibHble curHajbl oracHoctu. O0-
1ye TpeOoBaHUsI, MPOEKTUPOBAHUE U UC-
nbiTaHus1». CTaHIAPT TaKKe TpeOyeT, UTo-
Obl aBapusl Obl1a O0O3HAUYEHA KpPacHbIM
LIBETOM (ITPpeayTpesKAaloIIMil CUTHAI XKET-
THI WJIM XKEITO-OPaHXKEBbIi), HO TOJbKO
MUTaloLIKUM ¢ YyacToToit oT 2 1o 3 Tir. s
TOYEYHOI'O UCTOYHMKA CBETa MPUBOIUTCS
rpaduyeckas 3aBUCUMOCTb TpeOyemMoit
OCBEIIEHHOCTH IJ1a3a HaOItoaaTe sl B JTIOK-
cax, UCXOoJsi1asi OT ONoBeLaTe s, OT SIPKO-
cTu (hoHa, KOTOpas NMpYBeAeHa B KaHIeaax
Ha MeTp KBaapaTHbIi. ISl 30HaIbLHOTO
CBETOBOI'O CMI'HAJIa OTOBellaTesis (2 TAKUM
00pa3oM MOXHO KJIacCU(ULIMPOBATh MpPaK-
TUYECKM BCe OIOBEIIATeNIN) CTaHIapT IJia-
CUT clieayiolee: «AIpKocms 6U3yanbHO20
npedynpedcoarouieco cueHana 0onxcHa 6vimo
He MeHee eM 6 Namb pa3z evluie ApKocmu ¢go-
Ha. SIpkocmb 8U3yanbH020 A8APUIIHORO CUCHA-
A1a 001ICHa ObiMb He MeHee ueM 8060e 8blule
Apkocmu npedynpexcoaroujeeo cueHaia, m.e.
He MeHee ueM 6 deciamb pas eviule APpKOCMU
¢ona». Ho B KOHEUHOM HTOTE CTAHIAPT,

CCBITasICh Ha CJIOXKHOCTh OOBEKTUBHBIX 13-

MEpEeHMIA, BCE paBHO TPpeOyeT MPOBEACHMS

CYOBEKTUBHOM OIIEHKH Pa3IMINMOCTH CBE-

TOBBIX CUTHAJIOB KOHKPETHOTO OITOBeIIa-

TeJisT B KOHKPETHBIX YCJIOBUSIX TPYITITONM JIIO-

Jieii, BKITIOUMB B Hee JIULI cTapiie 45 JIeT U ¢

nedekramu  3peHus. Jauueiii ['OCT

P 57611-2017 B yacTi TpeGOBaHMIA K CBETO-

BBIM CHUTHAJaM ITOJTHOCTBIO COBIAaeT C

TpeGOBaHUSAMM OoJiee paHHEro, HO Heii-

ctBytomero 'OCT P 51340-99 «be3omac-

HOCTh MaluH. OCHOBHBIE XapaKTePUCTU-

KU ONTUYECKUX U 3BYKOBBIX CUTHAJIOB

ornacHocTU. TexHWYeCKUe TpeOOBaHUS U

METOJIbI UCTTBITAHU .

OTHOCHUTETHHO aHATTUTUYECKOTO BBIOO-
pa 11BeTa KOJIObI, YIIIOB 0030pa 1 pa3MepoB
u3ayyaress (pa3MepoB CUMBOJIOB U OYKB)
MPOCKTUPOBIINKY MoxeT nmomoub 'OCT
ISO 3864-1-2013 «Ipadurueckue cUMBO-
sib1. CUTHAJTBHBIE 1IBETA M 3HaKU Oe3011ac-
Hoctu. YacTp 1. [IprHUMIIBI TPOEKTUPO-
BaHUS 3HAKOB U CUTHAJIIBHOU Pa3METKW».
CornacHo KOHIENIINY TaHHOTO TOKYMEH-
Ta MOXHO PEKOMEHIIOBATh CJIeTyIOolIee:

@ B OIOBEHIaTeNsIX TPEANOYTUTETbHEe
TMPUMEHSTh 1IBETHbIE KOJIOBI BMECTO
TPO3PAYHBIX, TAK KaK NAaHHBIA CTAHAAPT
pacmpocTpaHsIeTCcs Ha 3HAKW C BHYTPEeH-
HUM U HapY>KHBIM OCBEIIEHUEM;

® pe3ybTaT CyOBEeKTUBHBIX M3MEpPeHUI
MOXET CUMTAThCS TPABWILHBIM, €CTU
eMy JIaJIv TTOJIOKUTEbHYIO OLICHKY 85%
JIONIEH;

©® OTHOIIIEHWE PACCTOSTHUSI PacTlio3HaBa-
HUSI 3HAaKa TEePIeHIUKYTSIPHO K ero
BBICOTE (IMAaMETPy) 3aBUCUT OT OCBE-
MEHHOCTU W HAXOAWTCA B TIpeesiax
Z = 95...200 (T.e. CUMBOJ TMAMETPOM
(BbICOTOIT) 10 MM MOXET OBITh YBEPEH-
HO pacro3HaH 85% yJyacTHUKaMU COObI-
THUS ¢ pacCTostHUS 1—2 MeTpa);

@ Pacrmo3HaBaeMOCTb CUMBOJIA YMEHbIIIa-
€TCSI IPOTTOPLIMOHATBHO KOCUHYCY yTJia
00630pa, «HaTIpuMep, Ipu 0030pe 3HaKa
6e3omacHocty mof yrmamu 30°, 45° wim
60° 110 OTHOLIEHUIO K IIEPIIEHAUKYJISIPY,
Z nomxeH ObITh yMHOXeH Ha 0,87, 0,71
wiu 0,5 COOTBETCTBEHHO» (IIJIST CTIPaB-
KU, yros 0030pa COBPEMEHHBIX TEIeBU-
30pOB cocTaBiser 175°%);

@ JUIS JTIOJIEW C OCTPOTOW 3pEHUSI, pABHOU
6/60 (nu, mo-Hamemy, 0,1), pesyabrar
JIOJKEH OBITh yMHOXeH Ha 0, 1.

Kak opueHTHp COOTHOIIEHUST IPKOCTU
1IBETOB OTIOBEIIATEJIST, MOXKHO TIPUMEHUTH
1 TpeOOBaHUS TIPAKTUIECKOTO JOPOKHOTO
T'OCT P 52290-2004 «TexHnueckue cpem-
CTBa OPraHU3ALNN JOPOXKHOTO ABIKCHMUSI.
3Haku nopoxkHble. OOIIMe TeXHUYECKUe
TpeGOBaHUsI», COIJIACHO KOTOPOMY 1151 OyKB
C BBICOTOI OT 75 MM U BbI1IE TPeOYyeTCs:

«n. 5.1. Cpeonss spkocme 31emeHmos
U300padceHust 3HAKA ¢ GHYMPEHHUM Oceele-
Huem 001HCHA OblMb:

(240+40) kd/m? — das Genoeo,

(20+5) kd/M? — Onst cunezo u KopuuHesoeo,

(50%15) kd/m? — a5 3eaénoeo,

(150+30) k0/m? — dns acéamoeo,

(70%20) kd/m? — a5 opanxcesozo u

(35+10) kd/m? — a5 kpacroeo ysemos.

SHaku ¢ 6HympeHHUM oceeueHuem 00axc-
Hbl UMemb PAGHOMeEpPHOe pacnpedeneHue sp-
Kocmu no écemy noa U300paicenus 00H020
usema. OmHouleHue MAKCUMANbHOU APKOCIU
K MUHUMAAbHOL 002ICHO Oblmb He 6oaee 5: 1».

AHaJIOTMYHbIe TPEOOBAHUSI TIPEIbSIBIISICT
u T'OCT 32865-2014 «Jloporu aBTOMO-
OUJIbHBIE OOIIETO MOJIb30BaHUS. 3HAKY Tie-
peMeHHOW uHpopmalK. TexHUYecKue
TpeGOBaHMsI» IIPU UX OCBEIEHHOCTH B IMa-
na3oHe ot 4 1o 40 000 yokc. B yactHoCcTH,
JUISE KPACHOTO 1[BETa, B 3aBUCUMOCTHU OT
KJlacca KauyecTBa BUAMMOCTHU, TPU OCBE-
meHHOCTH 400 JTFOKC SIPKOCTD U3Ty4aeMOTO
CHMBOJIA JOJKHA BbITH OT 38 10 150 Ki1/M2,
a mpu oceméHHocTH 40 000 TIOKC — yKe
ot 775 1o 31 000 xx/M2.

CBETOTEXHUYECKUE XapaKTEPUCTUKHU 10~
poxHBIX cBeTodopoB npuBeaeHbl B [OCT
P 52282-2004 «Texnuyeckue cpencTBa
OpraHU3aIK JOPOXKHOTO NBMXeHust. CBe-
To(OpHI TOPOXKHBIE. TUTIBI 1 OCHOBHBIE -
pametpbl. OGIIME TeXHUUeCKrEe TpeboBa-
Hus. Mertonbl ucnbiTanuin» (07.02.2019),
KOTOPBII TPeOYeT 1151 CBETO(OPOB C IKpa-
HoM nrameTpom 200 MM OCEBYIO CHITY CBE-
Ta He MeHee 200 KaHaen 111 KpaCHOTO 1
3esI€HOrO 1BeTa 1 250 KaHae 1Tl XKEITOro
uBeta. CTaHIapT TaKXe TpeOyeT orpaH1ye-
HUs CWIbI CBeTa J1000ro cBeTodopa Ha
ypoBHe He 6oee 2500 K1, 4TO MOXET CJTy-
XUTb OLEHKOMN OCHEIUISIIOIIETO AEUCTBUS,
W HaJIMYMSI KO3bIpbKa: «i. 4.2.5. JlnuHa
KO3bIPbKa CEKIIUU TPAHCTIOPTHOTO CBETO-
¢opa ¢ BBIXOIHOU anepTypoit AMaMeTpoM
200 1 300 MM gosrkHa ObITE 240...300 MM, a
YTOJI HAaKJIOHA B BEPTUKATLHOM MIOCKOCTH
(BHUM3) JHOJKeH ObITh 2...5°». M3amepeHue
CBETOBBIX XapaKTEPUCTUK PEKOMEHIIYETCsI
MPOBOAUTL B JIADOPATOPHBIX YCIOBUSIX
rounodoromerpom 1o 'OCT P 54350,
YTO 3aTPYAHSIET IEPUOAMYECKYIO TPOBEP-
Ky cBetoopa npu skcrulyatauuu. Eie
GOJIbILIME ITOKA3ATENM OCEBOI CHUJIBI CBETA
10 20 000 k1 cBeta Tpedyer TOCT P 56057-
2014 «Cucrtembl CBETOONTUYECKHE CBETO-
JTUOIHBIC JUIsI XKeJIe3HOMOPOXKHON CBETO-
¢dopHoii curHanu3anuu. O01IMe TeXHUYe-
CKUe TpeOOBAHUS M METObI UCTIBITAHUI».

CtpoutesbHble  CTaHAApPThl  (CBOIBI
nipaBui) CI1.52.13330.2016 «EctecTtBeHHOE
M UCKyccTBeHHOe ocBelieHue», ['OCT
26824-2018 «3maHusg M COOPYKEHMSI.
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Meronsl u3mepeHus sgpkoctu», CII
323.1325800.2017 «Tepputopuu ceauTeod-
Hole. [IpaBuia mpoeKTHPOBaHMS HAPYKHO-
TO OCBEIIEHUSI» TJIACST CIIeAylolee: «Har-
OoJTbIIIasT IOMTYCTUMAST CPEIHSIST SIPKOCTh 1
MaKCUMaJIbHO MOTYCTUMAsl SIPKOCTh OT-
JIEJTbHBIX YYACTKOB PEKJIIAMHBIX 1 UH(OP-
MAalMOHHBIX KOHCTPYKIUI, B TOM YHCIe
JEMOHCTPUPYIOIINX M300paXeHusl C TOo-
MOIIbIO DJIEKTPOHHBIX HOCUTeNel, B
3aBUCUMOCTH OT UX TUIOIIAIN U PACIoNo-
JKEHUSI OTHOCWUTETbHO TIJ1a3 BOIUTENEH,
NpuBeIeHbI B TabauIile 7.27 cBoma MpaBuI
CI1.52.13330.2016, 1. 7.5.8.1. B 3aBucu-
MOCTH OT YCJIOBUY CPeAHSIs SIPKOCTh N300-
paXkeHU#t He OJKHA MpeBbIath oT 100 10
500 K1/M2, a SIPKOCTD OTAEIbHBIX JIEMEH-
T0B — 0T 300 10 2500 x1/M2>. Hamo or™e-
TUTh, YTO CBETOBBIE TPEOOBAHUS TAHHOTO
CBOJIa MPABWJI HATIPABJICHBI HA 3aIIUTY 7123
BOAWTENEH U TIEIIEXOI0B, a TAKXKE KUJThST
OT OCIETUISIIONIETO JAeMCTBUS PEKJIAMHBIX
KOHCTPYKIIWA.

TpeboBaHuUs K SIPKOCTU U300paKeHUs
nucriieeB ycranasnusaeT [OCT P 50948-
2001 «CpencTBa oTodpaxkeHust THGopMa-
LMY  WHAWBUAYAIBHOTO TIOJb30BAHUS.
OO61mue sproHoMuYeckre TpeboBaHUS U
TpeboBaHUsI 0e30MacHOCTH», KOTOPbI
TpelyeT SIpKOCTH 3HaKa He MeHee 20 Ki1/M2,
a SIPKOCTHBII KOHTPACT N300PaXKeHNST TOJ-
JKeH ObITh He MeHee 3:1. JlaHHbIe 3HaYEHUS
CTaHAAPT PEKOMEHIYeT MPY yIaTeHUU OTIe-
paTopa oT 3KpaHa B Tipenenax 0,5...0,75 M.
OTHOCUTENHEHO BBIOOpA PACCTOSTHUST Ha-
OMOIeHUST TP HEOOXOAMMOCTUA TOUHOM
uaeHTU(GUKAIMU 1BeTa 000COOIEHHOTO
n300pakeHus1 (HampruMep, 3HaKa WU CUM-
BOJIa) CTAaHAAPT TPeOYeT: «YIJIOBOIi pa3mep
M300paxkeHUsI TOJKEH ObITh He MeHee 30
(YIJIOBBIX CEKYHH) TIPU MPOEKTHOM pac-
CTOSTHUM HaOMoneHust (MPearnoYTUTeIb-
HO 40')». Bce aT1 XapaKTepuCTUKI HOPMU-
pytoTcs 17151 KoMGOPTHBIX YCIOBUIA, OTIpe-
nensieMbix TOCT P 50923-96 (ocBeniéH-
HocTb 300...500 mrokc, Temmnepatypa 23°C,
OTCYTCTBME IITyMa U T.I1.).

YuuThIBasi CTPOrOCTU COBPEMEHHOTO 3a-
KOHOJIATe/IbCTBA 32 TEXHUUECKUE OLIMOKH,
MOXKHO TO/ICTPaX0OBaThCs, TPUPABHSIB MIPO-
M3BOJICTBEHHbIM MEPCOHAN, KOTOPBIM CO-
[JIACHO TPYIOBOMY 3aKOHOAATENbCTBY TIe-
pUOIMYECKU TMPOXOAUT MEIULIUHCKUE
OCMOTPBI, K UHBAIUAAM, IPUMEHUB TOJIO-
xenust TOCT P 51671-2015 «Cpencrsa cBsi-
3U U MH(OpMALIMU TeXHUYEeCKre OOIIEro
MOJIb30BaHMSI, JOCTYITHBIE TSI UHBATUIOB.
Knaccudpukauus. TpeboBaHUsI JOCTYITHO-
¢t M 6e3omacHocT». CtaHaapT TpeOyeT
COOJTIONIEHUST CIIEAYIOLINX TTapaMETPOB:

@ BbICcOTa OYKB 75 MM B yIiie 0630pa 10 30°,

OYKBBI TOJKHBI OBITh KOHTPACTHBIMU U

TO3BOJISITh YUTATh OTOOpaXkaeMyro MH-
opMaIuio ¢ paccTosTHUSA He 6otee 3 M;
©® MakCcUMaJbHasl TPONOJKUTEIBHOCTh
CBETOBOTO UMITYJIbca A0JKHA ObITH 1,7 C.
[lpu 3TOM UMITYTbC MUTAHUST TOJIKEH
OBITh JJIMHHEE Tay3bl, a OTHOIIEHUE
TIPOOJIKUTETEHOCTH UMITYJIbCa MUTA-

HUS K T1ay3€e TOJDKHO OBITH 2:1;
©® VHTEHCUBHOCTbH CBETOBOTO CHTHaja

IIOJKHA OBITH HE MeHee 75 K1
@ YacTOTa BCIBIIIEK JOKHA ObITh HE Me-

Hee 0,4 u He Oonee 0,8 11 (He MeHee 24

U He 6ojiee 48 MUTaHUI B MUHYTY);

@ 110001 TabapUTHBIN pa3Mep CBETOBBIX
SJIEMEHTOB CUTHAJIN3aTOpa JOJIKEH
ObITh He MeHee 60 MM (st T1UdTOB).

A 4dto TaM B AMepuKe?

WNmeercsa cranmapt NFPA 72 «Haumo-
HaJIbHBIN KOJIEKC MOXapHOU CUTHAIM3a-
LIW», KOTOPBIN COAEPKUT aMepUKaAHCKUE
TpeOOBaHUS K CUCTEMaM TTOXaPHOU CUT-
HaJM3alluu, TIPaBAa, TOJBKO IJIsI TTOMeIIIe-
HUI, MpUYEM He YKa3bIBaeT UX MPeeib-
Hyl0 ocBelEéHHOCTh. JlaHHblii Komekc
TpeOyeT, 4YTOObl B KAauyecTBE CBETOBOTO
OMoBelIaTeNsI KMCIOJb30BAIUCH CTPOO-
BCIIBIIIKY C TAKMMU XapaKTepUCTUKAMMU:

«7.5.2. Hmnyavcuvle xapakmepucmuku
UCmouHUKa cgema.

7.5.2.1. Yacmoma écnviuku He 001%4CcHA
npesviuams 2 Iy u He doadcHa Obimv MeHee
1 Iy npu nodaue na onoseuamenv HOpMUpo-
BAHH020 HANPAICEHUS NUMAHUSL.

7.5.2.2. Makcumanshas oaumensHocms
ecnblutcu donxcHa 6bimo 0,2 ¢, MaKCUMANbHAS
oaumenvHocmo dexcypHoeo yukaa — 40%.

7.5.2.3. Jlnumenvhocms ecnbiuiku onpede-

A51emcsl KaKk UHmMepean epemeHu meicoy Ha-

YAAbHOU U KOHEHHOU moykamu, Koeoa ee-

AUYUHA CUSHAAA COCMABasem He MeHblie

10% om eeo makcumyma.
7.5.2.4. Ileem ucmounuxa ceema donxncen

OblMb NPO3PAHHBIM UAU HOMUHAALHO OenbiM,

2¢dekmugnan UHMeHCUBHOCMb UCIOYHUKA

ceema He doavcua npesviuams 1000 k0.

A.7.5.2.4. Dgpexmusnas unmencug-
HOCMb — 310 MPAOUUUOHHbIL MEmoo OyeHKU
APKOCMU BCRbIXUBAIOWEL] AAMNbI NO CPAaBHe-
HUIO C APKOCMbIO NOCMOSAHHO20 UCMOYHUKA
ceema, Haba0aemoeo 21a30M Heno8exd.
FEdunuyeii uzmepenus agpgpexmuenoii unmeH-
cusHocmu cayycum Kanoena (ko). Hanpumep,
Habarodamento Oydem Ka3amucs, 4Mo 6CHbl-
XUBAIOUULL c8em ¢ IPPeKmuUBHOI UHMEHCUE-
Hocmblo 15 KO umeem makyro Jce ApKoCmby,
KaK u nocmosHHblil ucmoyHuk ceema 15 k0.

A.7.5.4.2.5. BusyaavHbie onosewjamenu 8
Kopuodopax pazpeuieno ycmanasaueams Ha
CMeHax uau NomoAaKax 6 COOmeemcmeauu ¢
n. 7.5.4.2. Tam, ede 6 nose 3penus uesosexa
nonadaem 6onee 08yx onogewjameneii, OHU
0011CHbL ObIMb CUHXPOHUIUPOBAHDL» .

KpaeyroapaeiM kamMHeM naHHoro Ko-
neKca sIBJsieTcsl TpeboBaHue 00eCIIeYnTh
CBETOBBIMHU OTIOBELIATEISIMU, CHJIa CBETa
KOTOPBIX HOPMUPYETCST B KaHIEIaX, «MHU-
HUMAaJTBHYIO OCBemEHHOCTE 0,4036 mv/M?
B JTI00O¥ TOUKE 3aIIUIIAeMOTO TTPOCTPaH-
crBa. lyist epecuéTa 9THX JIM/M2 (He I1y-
TaTh C JIIOKCAMU, T7Ie B 3HAMEHaTesIe equHI-
11a TUTOILAMN, & 3[AeCh SKCMEPUMEHTAILHO
YCTaHOBJICHHAST BEJIMYMHA 3aBUCUMOCTH OT
KBazipaTa pacCcTOSTHUSI, XOTSI pa3MEPHOCTh
€IMHULL OITHAKOBAST) TIPU yIATIEHUU OT UC-
TOYHMKA CBETa TpeIJiaraeTcsl MUCTOIb30-
BaTh 3aKOH «00PAaTHOTO KBa/IpaTa».

«Hanpumep, cmpo6 60 k0 obecnevu-
eaem oceewénnocmy 0,4037 am/m? na npo-
MUBON0A0JICHOL CeHe, YOaNEéHHOL Om He2o Ha
12,2 m: [60/(12,2x12,2)]. Tom ouce cambiii
cmpob 60 K0 obecneuusaem 0ceeuléHHOCMb
0,4037 am/m? na cmesncroii cmene, yoanéuHoii
om neeo Ha 6,1 m: [(60x25%)/(6,1x6,1)],
npu 2MOM MUHUMANBHAS UHMEHCUBHOCb U3-
Ayuenus @ Hanpaenenuu 90 epadycoe om ocu
cmpoba cocmasnsem 25% om e2o HoOpmMupo-
eannoil unmencuernocmu no ANSI/UL 1971.
Cmpob 110 k0 obecneuusaem oceeweHHocmy
0,4037 am/m? 6 Kommame ¢ pazmepamu
16,5x16,5 m».

OTHOCUTENTFHO PAa3TMIUMOCTU TEKCTO-
BOU MH(OpPMAIIMY Ha TTOXApHBIX Tabo Ko-
NIEKC YKa3bIBaeT, OT Yer0 OHa 3aBUCUT, HO
MPU3HAET, YTO «HE CYIIECTBYET MPOCTOTO U
TIOCTYITHOTO METO/Ia U3MEPUTh YETKOCTD 1
pa3bopUMBOCTD ATON UHPOPMALIAL».

MHTepecHbI TakkKe SKCTIIepUMEHTATbHbIE
NAaHHBIE 110 CYyObEKTUBHOW OLIEHKE BUIM-
MOCTHM CBETOBBIX omoBeiaresieit [6, 7].
PesynbraTel OBYXMECSYHBIX WCIIBITAHUI
MpeACTaBUTEbHOM TPYIIIbl HaOoAaTeNe i
MOKa3aid, YTO HaAMMCh Ha Ta0J10 ¢ 24 cBe-
toauonamu tuma «[Tupanbst» cepun FL7644
KpPacHOTO 1IBeTa C CUJION CBEeTa KaXIOTO 10
1 kangene, pa3MelIEHHBIMY PAaBHOMEPHO
Ha 4€pHOM 3KpaHe 245x95 MM ¢ OykBamu
BbICOTOM 70 MM, YBEpPEHHO paziuuyuma c
paccTostHus 15 MeTpoB B yriie o63opa 90°
MPU BHEILITHEN COTHEYHOM OCBELLIEHHOCTU B
nuanaszone ot 300 no 55 000 soke.

BbiBOAbI
AHanmu3upys BHIIIECKa3aHHOE U TPaK-
TUYECKUIA OTIBIT, MOKHO PEKOMEHIOBATh:
1) BBIOMpATH UIMHY U3ITYYEHUST CBETOBO-
TO CUTHAJIA B TIPe/ieIax OMHOTO IIBETa,
HarpuMep, KpaCHOTO, HaJI0 KaK MOX-
HO OJIrKe K JUTHE 3eJEHO0TO0 (555 HM)
UTST JTyYIIeTO BOCTIPUSITHUS YesloBeye-
CKUM TJIa30M C PAcCTOSIHUSI, HO He
3a0bIBaTh, UTO JUTMHA BOJIHBI, HATIPU-
Mep, CBETOAMONA, W3MEHSETCsS OT
TEeMIIepaTypbl SKCIUTyaTalluu, U LIBET
U3ITy9eHUS] MOXET U3MEHUTHCS,
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2) omoBeIIaTelTb C IIBETHOI KOJIOOM TTpe-
TMOUYTUTEJbHEE OTIOBEIIATENIST C TIPO-
3payHOil KOJOOW Jisl TOBBILIEHUS
npeaBapuTeIbHON MHGOPMATUBHO-
CTU CUTHAJIa;

3)BBIOODP (hOHA TSI KOHKPETHOTO 11BETa
W3TyYeHUS OTTOBeIaTe/IsI UTpaeT Ccy-
IIECTBEHHYIO POJIb;

4) U1l TpUBJICYCHUSI BHUMAHUS Y MTHIM-
Kalluy HeMeJIEHHBIX IeHCTBUI HAlO
WCITOJIb30BaTh MUTAIOIINE U CTPOO-
CUTHAJIBI;

5)KpoMme ITOCTOSTHHOTO CBEUEHMST «YHU-
BepCalbHBII» ONOBEIIATEb TOIKEH
MMETh U MUTAIOIINI CUTHAJ C YaCTO-
tamu oT 0,4 10 3 [i1 cO CKBaXKHOCTBIO
ot 1,5 1o 3, nmpuuémM MakcUMasbHast
MPOIOJIKUTEIBHOCTh CBETOBOTO UM-
myJibca J0JKHA ObITh He 6osee 1,7 ¢,
T.€., HarIpuMep, yactoTsl 0,6; 1; 2; 2,4
u 2,8 Ti1, a TakKe CTpoO-CUTHAJ ¢ Ya-
crotoit 1...2 [l U AAUTEABLHOCTHIO
BCIIBILLIKY He 00Jjiee 0,2 CEKYHIbI;

6)B KauecTBe OPUEHTHUPOBOYHOM OLIEH-
KW CHMXKEHHUSI BUAMMOCTH TEKCTa OT
yria 0630pa MOXHO MPUMEHUTH MO~
HUXKAIOWMUK Ko3(hGULIMEHT, paBHbI
KOCHHYCY yrjia 0030pa;

7)BbIOMpaTh MO BO3MOXHOCTH MecTa
pa3MelIeHs] CBETOBBIX OIMOBellaTe-
JIeii ¢ HU3KOM OCBEIIEHHOCTBIO U MTPU-
MEHSITh CBETO3aILIUTHbIE KO3BIPbKU;

8) pazmep pa3IMuMMBbIX CUMBOJIOB U OYKB
OIOBellIaTe sl 3aBUCUT OT €ro SIPKOCTU
U PacCTOSIHUSI HAOJIOACHHSI, KOTOpOe
MOXHO OLIEHWUTb, YMHOXWB pa3Mep
cuMmBoJia Ha KoadduumeHT 95...200
(1151 IpeIBapUTEIbHOM OLIEHKM);

9) peKOMEH/1yeTCsI, YTOObI IPKOCTh BU3Y-
JIbHOTO MpeaynpexkaarolIero CurHaaa
Obljla HE MEHEee YeM B IISITh pa3 BbIlIe
SIPKOCTU (hOHA, a aBAPUITHOTO B IECITh
pas, Uy YIOMSIHYTBIX BbILIE CBETOBBIX
oroBellaTesieil OHa HaXOIUTCS B Mpe-
nenax ot 20 1o 80 000 kx/m2. B kaue-
CTBE OLICHKM CHIDKEHMS SIPKOCTU OT
PaCCTOSTHUS IO UCTOYHMKA MOXKHO TP~
MEHUTh 3aKOH «00paTHOTO KBaapaTa»;

10) cyOBeKTUBHBIE U3MEPEHUS T1al0T 60-
Jiee aJieKBaTHBIC Pe3yIbTaThl BUAMMO-
CTU B KOHKPETHBIX YCJIOBMSIX, U, T1a-
MSTYS CJIOBa KJacCHUKa, YTO TOJBKO
MpaKTUKa SIBJISIETCSI KpUTEPUEM UCTHU-
HBI, TIPOEKTAHTy HAJAO HaKaIUIMBaTh
pe3yabTaThl TTPOMBIILIEHHOM 3KC-
TUTyaTallii CBETOBBIX OTMTOBEIIATE e,

3BYKOBBIE CUTHAJBI
06 yxe u 3ByKe

3BYK €CTb UBMCHEHHUE TaBJICHUS YIIPYTOii
Cp€abl BO BDEMCHMU. Econ Cp€abl HET, HA-
TpuMep, B BaKyyMe WM KOCMOCE, TO U 3BY-

Ka ToXe HeT. B HapyXHOM U cpemHeM yxe
YeJIOBEKa TIPOUCXOIST HEOOXOMUMBbIE JIJIST
CJTyXOBOTO BOCIIPUSITHSI TTIOATOTOBUTEITLHBIE
TPOILIECCHI, & BO BHYTPEHHEM yXe ITPOUCXO-
IIAT TIpeo0pa3oBaHKe AaBICHUST 3BYKOBBIX
BOJIH B PELIENITOPHBIE TTOTEHIIUAIBI BOJIOC-
KOBBIX KJIETOK. ¥YXO UesoBeka (Kak U ero
rjJa3) MMeeT HEePaBHOMEPHYIO YyBCTBU-
TEJIbHOCTD K 3BYKOBOMY NIaBJIEHUIO B CIIbI-
LIMMOM UM Juarna3oHe 4actoT (ot 16 mo
20 000 Ii1), KOTOpBIit K CTAPOCTH CYKHUBA-
ercs g0 12 000 Iix, yTo cBsI3aHO C M3MEHE-
HUSIMU BO BHYTPEHHEM yxe (YJIUTKE) 1 pa3-
BUTUEM C BO3PACTOM HEWPOCEHCOPHOU
Tyroyxoctu. Jlaxke B 3TOM auarna3oHe Cy0ob-
eKTUBHOE BOCTIPUSATHE TPOMKOCTHU 3ByKa
oynert sqyuiie B nramasone 1000...5000 i,
4yeM B APYTUX MOJANMATNA30HAX YACTOTHOTO
CIEeKTpa 3ByKOBBIX BOJIH (KaK U IJ1a3 JIy4Ilie
BOCIIPUHUMAET U3NTy4eHUsl, OIU3KUe K 3e-
JIEHOMY LIBETY C JJTIMHOI BOJIHBI 555 HM), Ha
4YE€M U OCHOBAHO CBOICTBO 3ByKOBOCTIPOU3-
BOJISILLIEH anmapaTypbl UCKYCCTBEHHO YBe-
JINYUBATh 3BYKOBOE JaBjieHHe B 00jacTu
HM3KUX U BBICOKMX YaCTOT JJIs1 TIOJYYEHUST
«COYHOTO» 3ByKa. CylIeCTBYIOT SMITUPUYE-
CKM€ 3aBUCMOCTH BOCITPUSITHUSI TPOMKOCTH
3ByKa OT YaCTOTbI, HA3bIBAEMbIe «KPUBBIMU
PaBHOII TPOMKOCTU», IO KOTOPbIM MOXHO
OLICHUTb BOCIIPUSITHIE TPOMKOCTU CPEAHETO
YeJI0BeUeCKOro yxa oT 4yacToTsl. EnuHuneit
OLIEHKM IPOMKOCTH cuuTaercs ben, mpen-
JIOXEHHBIN M300perateneM TejaedoHa U
cypaonepeBoauuKoM AsekcaHapoMm ber-
JioM (1847—1922 rr.). OH Ha OCHOBE dKCIIe-
PYIMEHTOB TIOAEIWI JUana3oH rPOMKOCTHU
MEX1y MOPOTOM CJIBIILIMMOCTH U OOJIEBBIM
noporoM Ha 13 cryrnieHeii. OqHako Ha Ipak-
THKE OOJTbILIE UCTIONB3YeTC s AeLMOert, 1ecsi-
Tast yacTe besna. B HacTosiiee Bpems ne-
LM0es CTaHAAPTU30BAaH, U 32 HYJIEBOM aKy-
CTUYECKUI 3TaJIOH, OJIM3KUIL K a0COIIOTHO-
My MTOPOTY CIIyXOBOT'O BOCTIPUSITHSI, IPUHSI-
To mapnerue 2x10~5 H/M2, a cpaBHUTEb-
HOI e IMHULIE U3MEPEHMSI TPOMKOCTH, BbI-
paxkaemoii B JiorapupMuUIecKoil IIKaie,
cayxut germben (nb). [poMkocTh orpene-
ngercs B neumbenax xak 201g(P, /P), roe
P, — neiicTByIOIIEe 3BYKOBOE NaBJICHNUE, a
P, — oranonHoe nasnenve. Hamo cpasy
OTMETUTD, UTO NeTNOe — OTHOCUTETbHAS
BEJIMYMHA, TIOKA3bIBAIOIIAs B JIoTapuMu-
YeCKOU TIKaJle, HACKOIBKO TPOMKOCTD BbI-
111€ KaKO-TO 3TaJIOHHON BeanunHbl. Ha-
MpUMep, YTBEPKIEHUE «IPOMKOCTh 3ByKa
cocrasisier 30 nb» o3HavaeT, YTO MHTEH-
cuBHOCTB 3ByKa B 1000 pa3 mpeBkhIIIaeT mo-
pOT CIIBIIIMMOCTHU 3ByKa yenoBekoM. KMc-
MOJIb30BaHUE JIOTapU(MUIECKON TIKAIbI
IUTSI OLIEHKY YPOBHST MTHTEHCUBHOCTU 3BYKa
XOPOIIIO COTJIACYeTCs C TICUXO(DU3NUECKUM
3akoHOM BebGepa-Pexnepa: «Ecim yBe-

JIMYUBATh pa3apakeHNe B FTeOMETPUIECKOM
nporpeccui (T.e. B OAMHAKOBOE YHMCJIO pa3),
TO OIIYILIEHHE 3TOTO Pa3apakKeHUsT BO3pac-
TaeT B apu(MeTUYECKOI mporpeccuu (T.e.
Ha OIMHAKOBYIO BeJIMYMHY)» (Ta0I. 4).

J171s1 mosTydeHUst UICXOMHBIX TaHHBIX PU
MPOEKTUPOBAHUM 3BYKOBOI CHTHaJIM3a-
LIUM KOHKPETHOTO 00bEeKTa MOXHO BOC-
nosb3oBatbesl Metonukamu: 'OCT ISO
9612-2016 «Akyctuka. M3mepeHus iyma
JIUIS1 OLIGHKM €r0 BO3JIEHCTBUS Ha YeOBe-
Ka. Mertoa u3MepeHUil Ha paboYux me-
crax», [OCT 31252-2004 «Illym MaiiuH.
PykoBoACTBO 110 BBIOOPY METOa OIpee-
JIEHUSI YPOBHE 3BYKOBOW MOIIHOCTHU»,
T'OCT 31297-2005 «Iym. Texnuueckuit
METOJ OMpeaesieHUs YPOBHE 3BYKOBOM
MOIIIHOCTU TPOMBIILIEHHBIX TPEANpUsI-
TUIA ¢ MHOXECTBEHHBIMU MCTOYHUKAMU
1IymMa JUIsl OLIEHKM YPOBHEl 3BYKOBOIO
JIaBJI€HUS B OKPYXKAIOIIEH cpene».

3BYKY, UMEIOLIEMY BOJTHOBYIO MIPUPO.LY,
KakK 1 CBETY, CBOMCTBEHHBI SIBJICHUST UHTEP-
depeHLIMU, TMGPAKLIIUUA U OTPaKeHUsI. XO0-
TSI CKOPOCTb 3ByKa B BO3/yX€ OJMHAKOBA
JUTSI BCEX YACTOT M B HOPMAJIbHBIX YCIIOBUSIX
cocTapisieT mpumepHo 340 M/c, HO UHTe-
PECHO, YTO 3BYKOBbBIE BOJHbI C HU3KOI Ya-
croToit (MH(pPa3ByK) 3aTyxaloT Tropasio
MeJJICHHEe B cpefie, YeM Bbicokue. Yuco-
BbI€ COOTHOILIEHUSI CKOPOCTH 3aTyXaHUsI OT
YacCTOThI 3ByKa XapaKTePU3YIOTCsl BeJIUYM -
HOIl JlorapuMUYEecKOro IeKpeMeHTa U
koo duumeHToM 3atyxaHus. MHdpasByku
IIMPOKO MCIOJIB3YIOTCSl B MOpPEIIaBaHUU
JUTS TTOJIauy 3BYKOBOTO CUTHAJIa Ha 3HAYM-
TeJIbHBbIC PACCTOSTHUS, a TAaKKe B 3BYyKOBOM
opyxkuu. CTaHIapTU30BaHHBIE METOIVUKU
pacuera 3atyxaHus rpuBeneHbl B [OCT
31295.1-2005 (MCO 9613-1:1993) «Illym.
3aryxaHue 3ByKa ITpH paciipoCcTpaHeHU Ha
mecTHocTu. YacTb 1. Pacuér nornoiueHust
3ByKa atMmocdepoii» u OCT 31295.2-2005
«[y™m. 3atyxaHue 3ByKa IIpU pacrpocTpa-
HEHUU Ha MecTHoCcTH. YacTb 2. O01uii me-
TOJI pacuéTar.

Tabnuya 4
Cy6beKTUBHO oLyLiaemMbie YPOBHU (HOHOBOrO
WYMa ANsA PasfiMYHbIX TUMOB NOMELLEHNI
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Tun nomeweHui ypo:::"l:;l:ae, a6
MNomeLyeHns genosoro 55
npeanpuaTus
VYye6Hble nomeLieHNA 45
MpombiluneHHble 80
nomeweHus
Mactepckue 85
Mecra co6paHuii 55
¥unbie nomewenus 35
CKnaackue nomeleHus 30
TpaHcnopTHas MarucTpanb, 70
BbICOKasA NNOTHOCTb
0T60ifHbIA MONOTOK 120
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Tpe6oBanusa HTAl k noXkapHbIM
3BYKOBbIM OMOBeELLATENIM

TpeGoBaHUsI K OTIOBEIIATENISIM YCTaHAB-
smmBatotcs B TOCT P 53325 «TexHuka mo-
xapHasi. TexHU4ecKue cpelcTBa Moxap-
HOl aBTOMaTUKU. OOIIME TEXHUYECKUE
TpeOOBaHUSI U METOMAbI MCIBITAHUI» U
HITB 77-98 «Texnuueckue cpeacTsa omo-
BELICHUS U YIIPaBJIeHUs SBaKyaluei mo-
KapHbie. O0OIIMe TeXHUYECKKNe TpeboBa-
Husi. MeTonbl uMcCHbITaHU». [aHHBIE
CTaHIAPThI TPEOYIOT 0OECIICUYNTh YPOBCHD
3BYKOBOTO JaBJICHUsSI Ha PACCTOSIHUU
1,00£0,05 m He menee 85 nb ¢ yacroramu
B npenenax noygockl ot 200 mo 5000 Iix ¢
yKazaHUeM JrarpaMMbl HAlIPaBJIEHHOCTH.
B TexHuuyeckn 0OGOCHOBAHHBIX CIIydasix
JOTIYCKAeTCsl paclIMpeHue mpejaesaa 1o
10 000 Ii1 1 ypoBHST 3ByKOBOTO JaBJIECHUS
1o 120 nb. Bce 3T XapaKTepuCTUKHY JOIK-
HbI COXPAHSITHCS MPU KOJIEOAHUSIX HATIPSI-
xeHust muTanus ot 75% no 115% or Ho-
MMHAJBHOTO HATIPSIKEHUSI.

Tpe6oBanusa HTAL K OXpAHHBIM
3BYKOBbIM ONMOBeELLATENIM

T'OCT P 54126-2010 «OmoBemiarenau
oxpanHble. Knaccudukarms. O6mme Tex-
HMYeCKUe TPeOOBAHMUS U METO/bI UCITbITA-
HUit» TpeOyeT yBeJIMYEHHOE KOJIUYECTBO
3BYKOBBIX CUTHAJIOB [UIsl BbIIa4u MHGHOP-
MAaIMOHHBIX CUTHAJIOB THMA: «B3sTue mom
oxpaHny», «CHsaTHE ¢ oxpaHbl», «OTMeTKa
Hapsiia» 1 ap. Bum aTUX CUTHAIOB I0JDKEH
OTJINYATBLCSI OT curHajia «IpeBora». Ypo-
BEHb 3BYKOBOTO JIABJICHUSI HA PACCTOSTHUM
1,00+0,05 M OT 3ByKOBOTO OITOBEILIATENS,
M3MEPEHHOTO C TIOMOIIIBIO IIIyMOMepa C Ya-
CTOTHOI XapaKTepUCTUKOI A (0IM3KOI K
YYBCTBUTEJIBHOCTH YyXa 4eJIOBeKa) IO
TOCT P 8.568-2017 «TocyaapcTBeHHas Cu-
ctemMa obecrieuyeHus! eIMHCTBA U3MEPEHMIA
(I'CH). AtTecranys UCTIBITaTEILHOTO 000-
pynoBaHusi. OCHOBHBIE MTOJIOXKEHUSI» , 101
JKeH ObITh He MeHee 95 nb st onoselare-
Jiel, mpeqHa3HAYeHHBIX [UIsI TIPUMEHEHUST
B OTaIJIMBAaeMbIX TOMELLICHUSIX, U HE MEHee
105 nb n1st onoBelareneii, npenHa3HaYeH-
HBIX TSI IPUMEHEHUSI B HEOTATTUBAEMbIX
MOMEIIEHUSIX (B TOM YMCJIe TIOJ HABECOM),
a TakoKe JUTS ONoBelaTeieil, MpUMeHsIeMbIX
Ha OTKpbITOM Bozayxe. [1peaenbHoO nomy-
CTUMBIi1 yPOBEHb 3BYKOBOT'O JaBJICHUSI HE
nospkeH mpesbiiath 120 1b. Yactota 3By-
KOBBIX CUTHAJIOB JIOJKHA OBITh B TIpe/esax
nosiockl 200...5000 Tix, B TexHUYeCKU 00-
OCHOBaHHBIX CITy4asiX JOMyCKaeTCst pacIiiv-
penue npenena go 10 000 Iir. s onose-
Lareseii, mpeaHa3HauYeHHbIX 1Sl paboThI B
MOMEUICHHSIX, YaCTOTa 3BYKOBOTO CUTHAIA
JIOJKHA COOTBETCTBOBATh TPEOOBAHUSIM K
YaCTOTHBIM COCTABJISIFOLIIMM CUTHAJIA OT1ac-

Hoctu o FOCT P UCO 7731-2007 «Bpro-
HoMUKa. CUTHaJIbl OMTACHOCTH JIJISl MU~
HUCTPATUBHBIX M PabOYMX ITOMEIIECHUIA.
3BYKOBbIE CUTHAJIBI ONTAaCHOCTH». 1151 3BY-
KOBBIX OITOBEIATEN e, MpeTHa3HAYeHHBIX
JUTSI yCTAHOBKU B OTAIJIMBAEMOM TTOMeEIIIe-
HMM, 4YaCcTOTa CUTHAJIa JOJIKHA OBITh B T10-
soce 1000...5000 Iix. /1151 3ByKOBBIX OITOBE-
martesiei, mpeaHa3HaYeHHbIX /IS yCTaHOB-
KU B HEOTAIUTMBAEMBbIX ITOMEIICHMSIX (B TOM
qycIe Mo HaBecaMu) WJIM Ha OTKPBITOM
BO3JIyXe, YacTOTa CUTHaJIa TOJDKHA OBbITh B
nojioce 200...1000 Tix. Jlonmyckaercst Mmoy-
JIMPOBaHME 3BYKOBOTO CUTHAJIa TT0 aMTLIU -
Tyne Win yactote. [leproa MOmy siiim 3By-
KOBBIX CUTHAJIOB OITOBEIIATeNsl TOJIKeH
HaxoauTbes B auanaszone 0,2...0,8 ¢. [1pu
aMITTUTYTHOM MOIYJIMPOBAHUN TITyOMHA
MOIYJISIIAU TOJDKHA ObITh He MeHee 12%.
[1pu yacTOTHOM MOIYJIMPOBAHUY TITyOMHA
MOJIYJISILINM TOJKHA OBITh He MeHee 3% 1o
OTHOIIIEHMIO K HecyIleit yactote. [Ipomon-

JKUTEJIbHOCTh HEMpPepbIBHOW pabOThI 3BY-
KoBoro curHaja «ITpeBora» 10JikHa ObITh
He MeHee 15 MuH.

Tpe6oeanua HTA
K TEXHOJIOTM4YeCKUM
3BYKOBbIM ONMOBELUATENIAM

ban mnpaBur paspaboTaHHBI ewé
B 1977 rony no6potusiit coBetckuiit [OCT
21786-76 «Cucrema “uyenoBek-MalinHa”.
CUTHaNIM3aTOPHI 3ByKOBBIE HEPEUEBHIX CO-
obuieHunit. O0IIKMe SprOHOMUYECKIE Tpe-
OOBaHMUSI», KOTOPBIiA IEHICTBYET U TIOHBIHE.
OH pacTipocTpaHsIeTCsl Ha HepeueBhbIe 3BY-
KOBBIE CUTHAJIBI, TIOIaBa€MbIe B IIOMEIIe-
HUSIX, U YCTAHABIMBAET CIEAYIOIINe Ya-
CTOTBI aBapUUHBIX, TIPEAYIPEKAAIONINX U
YBEIOMJISTFOIIIMX CUTHAJIOB (Tab1. 5).

Takke cTanmapt TpeOyeT, YTOOBI aBapHii-
HbIe U TMPEeIyNPEXAAIONINE CUTHATIBI ObLTN
TPEPBIBUCTHIMU, 2 yPOBEHb 3BYKOBOT'O 1aB-
JIEHUST X HETIOCPEICTBEHHO B YXO UeJIOBe-

Tabauya 5

OCHOBHbIE TeXHUYECKNE XapaKTEPUCTUKU UCNoJNb3yeMbIX 3BYKOBbIX CUTHANIOB HepeYyeBbIX coobuyeHui

YpoBeHb 3BYyKOBOIO
NaBJieHUs y BXoAA
B HapYXHbli
CNyX0BOW NPOXOA
onepatopa, oAb

Yacrora, Iy

(-]

g
Ss
mI-
=

(%)

Bup 3sykoBoro

CUrHanusaropa,

KOTOPbIA MOXET
NPUMEHATLCA

Ycnosue
npuMeHeHus

o | 800...5000 90...100 [enepatop Mo>keT 6biTb HanpaBAEHHOrO AeiCTBUSA
E 800...5000 90...100 lynok To xe
§ 800...5000 90...100 CupeHa
= 800...5000 90...100 PeByH
800...5000 90...100 CBucrok
g 800...5000 90...100 3BOHOK
§ 200...800 80...90 [eHepatop
§ | 200...800 80...90 fyAok
% 200...800 80...90 PeByH
[=N
= 200...800 80...90 Ceucrok
200...800 80...90 3BOHOK
g 200...400 30...80 TeHeparop M°"‘§;p"epr‘:)§§;ﬂ:f§c‘i‘; S R
g 200...400 30...80 3ymmep To xe
=
‘E: 200...400 30...80 lyaok
2 | 200...400 30...80 CaucTOK
200...400 30...80 3BOHOK

CMbicnoBoe 3HaYeHue 3BYKOBbIX CUrHanoB

CmbICNOBOE 3HAYUeHUe

Tabauya 6

By, 38yKa B“ﬁ"':;:e";m’ CocTosHue CocTosiHue
Wnm 06opyaoBaHHs npouecca o6opypoBaHus
MpoTAXHbIN, Pe3KUI yCMNNBAKOLNIACA OnacHocTb Kputunueckoe HeucnpasHoe
NpepbIBUCTDII C NOCTOAHHBIM MHTEPBANIOM BHumanue MepexoaHoe MepexoaHoe
HenpepbIBHbIii € NOCTOAHHBIM YPOBHEM Be3onacHocTb HopmanbHoe HopmanbHoe
Yepepytowuecsa 3Byku CneuunanbHoe

Jipyrue 3Byku

He umeet cneumanbHoro 3HavyeHus
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Ka-omepaTopa HaxXOOWICS B Tpemenax

ot 30 no 100 xb, a mpu HAMTMYNYU CUITHHBIX

akycTrueckux rmomex — ot 110 mo 120 nb.

YpoBeHb U3MEHEHUST 3ByKOBOTO TaBJICHUS

B CUTHaJIe JOJDKEH ObITh He MeHee 3 nb,

a JUTUTETbHOCTh 3BYKOBBIX CUTHAJIOB JOJIK-

Ha Jiexatb B auanasone ot 0,2 1o 10 c.
Hamo orMeTuTh, 4TO B JOTMOTHEHUE K

HeMy IeHCTBYIOT e1lE TpU CTaHAapTa, Tap-

MOHU3MPOBAHHBIE C MEXIyHapPOIHBIMU

crangaptamu cepun 1SO.

e TOCT P MBK 60073-2000 «MuTep-
deiic demoBeKo-MaIMHHBIN. Mapku-
poBKa 1 0003HAYEHUsI OPTAHOB YIPaB-
JIEHUSI M KOHTPOJIbHBIX ycTpoiicTB. [Ipa-
BWJIA KOOWMPOBAHUS WH(OpMaINn»
YTOUHSIET TPEOOBAHUS K aMILUIUTYIHO-
YAaCTOTHBIM XapaKTEPUCTUKAM 3BYKO-
BBIX CUTHAJIOB (TabJ1. 6).

CraHgapT Takke TpeOyeT, 4TOOBI MpH

OTCYTCTBUY OMACHOCTH HE ObLTIO HUKAKNX

3BYKOBBIX CUTHAJIOB (TUILIMHA).

@ I'OCT P 57612-2017 «Dpronomuka. Cu-
cTeMa 3BYKOBBIX M BU3YaJTbHBIX CUTHATIOB
OMacHOCTU ¥ MH(MOPMALIMOHHBIX CUTHA-
JIOB» YCTAHABJIMBACT MOKA3aTe/IM KauecTBa
W TIPUHIIMIIBL PA3TUUYMMOCTH 3BYKOBBIX
curHajioB. Bo nzbexaHue MaHUKK CTaH-
JapT TpeOyeT, YTOObI HapacTaHUE 3BYKO-
BOTO (M CBETOBOT'O) CHTHAJIa OBLIO TTOCTE-
MEHHBIM, a He pe3KUM. YnCII0 3BYKOBBIX
CUTHAJIOB JIOJIKHO OBITh HEOOJBIITNM TI0
CPaBHEHMIO CO CBETOBBIMU MOJaBAEMbIMU
CUTHAJIAaMU, & OCHOBHASI CJIBIILIUMOCTD B
OCHOBHOM OIPEENISIeTCs] BBICOTOM TOHA
3ByKOBOTO curHaja. Huxe mpuBeneHbl
TpeGoBaHMsI JAHHOTO CTaHIapTa K CUTHA-
J1aM onacHocTH (TabJ. 7, 8).

@ [OCT P UCO 7731 «Dpronomuka. Cur-
HaJIbl OTMIACHOCTH JIJISI AIMUHUCTPATUB-
HBIX U pabOUYUX MMOMEIIEHUIA. 3ByKOBbIE
CUTHaJIbI oracHocT». CTaHaapT ycra-
HAaBJIMBAET Pa3JIMYHbIC TUITHI CUTHAJIIOB
omnacHoctu (tabm. 9).

YToObl rapaHTUPOBATH CIBIIIMMOCTD B
CpeacTBaxX 3allUThl, CPEHEB3BEIICHHbIM
YPOBEHb 3BYKOBOTO JaBJICHUSI CHUTHasIa
OTACHOCTH JIOJIKEH ObITh He HYKe 65 1b B
J1I000M MecTe B 00JIacTH IIpréMa CUTHaa,
a MpeBbIIIEHKE 3BYKOBOTO JaBJICHUST HAll
IIyMOM IOJDKHO cocTaBasaTh 10...15 nb.
CraHiapT He PEeKOMEHIYeT MPUMEHSITh
3BYKOBBIE OMOBEIIATENIN B MECTaX C YPOB-
HeMm myma 6ogee 100 nb, 3ameHsia ux Ha
CBETOBBIC OIOBEIIATEM, B JTIOOOM Cliyyae
MaKCHUMaJIbHbI yPOBEHb CUTHAJIA HE J0JI-
eH npeBbiaTh 118 nb B obmacTu mpuéma
curHana. CurHaja OIMacHOCTH TOJIKeH
BKJIOYATh B €051 YaCTOTHBIC COCTABIISIIO-
mue ot 500 mo 2500 Tui. Bmecte ¢ Tem
0OBIYHO PEKOMEH/IYIOTCS IBE TOMUHUPYIO-
mue cocrapisiioue ot 500 mo 1500 Iir.
B 1iesioM npeanouteHne A10KHO ObITh OT-
JTAHO CUTHAJIaM OMACHOCTH C UMITYJIbCHOM
XapaKTepUCTUKOM, a He CUTHAJIaM, UMEI0-
LM MTOCTOSTHHYIO BPEMEHHYIO XapaKTepu-

Tabnuya 7

Buabl curHanos o6Luero HasHayeHus, PaHXUPOBaHHbIE NO CTeNeHU CPOYHOCTHU

Kateropus coo6ueHus

Bup curiana

3BYKOBOW CUTrHAN

BpemeHHas moaenb

LiBeT BU3yanbHoro
curHana

npu (pyHKUMOHNPOBaHUM (CM. Tabn. 3)

CKaHUpoBaHHe; Henpeplfuauoe MW NonepemMeHHoe BKIIOYeHe/oTKI0YeH e
CurHan 3BYKOBOI NaKeT; CT DY, .
«OnacHoCTbY nepemMeHHble CHTHanbl (ABYX WA Tpéx | NOnepemMerHoe BKNIIOYEHME/OTKNI0YeHNe CUrHana; .
n yacror). HenpepbIBHOE NepeKNioYeHme, BKIIOUEHNe/OTKII0YEHe CUTHana. KPACHbIU
OIS @RS G Jio60i CUTHaN ONACHOCTM AOMKEH UMETh BpEeMEHHYIO MOAeb,
N0 CNACEHUI0 MU 3aLLUTE | [Ipumedarue. CPOYHOCTL MOXKET BbiTb YKa3aHa YETKO OTAIMUMMYIO OT CUTHANA CPOYHOIT 3BaKyaLUM
ﬁbICI'prM PWUTMOM, AUCCOHAHCOM UK BbICOTO 3BYKa (CM. Taﬁﬂ- 2)
Curnan lMonepemeHHOE BKNIOYEHNE/BbIKTIOYEHNE;
Tonb MH 3BYK NOCTOAHHOT onep M ’
«Mpepynpexaenue» cﬂgéoaoﬂm”;m?;bﬁacﬂ” oro 4ETKOE OTANUME OT CUTHaNA CPOYHOI IBAKYALMN; WERTHIf
BbinonHeHue neicTeuit .u,nwrean;uocn ~03c NPV HalM4MM IBYX Pa3MUHbIX 110 NPOAOIKUTENLHOCTI CErMeHTOB
no Mepe HeobXoANMOCTH ! nepBblit CErMeHT AOMKEH ObITb G0Nee NPOAOIKUTENbHbIM
Curtian «Komarga» [lBa UAvn TpU pasnanyHbIX 3ByKa
HeobxoanmocTb pv p y HenpepblBHOE UK NonepemMeHHOe BKNtOYEHWE/OTKIIOYEHNE CUHUU

o C NOCTOAHHbLIM CNEKTPOM Kaxabli
06:3aTeNbHOro nencrTeunsa

06bIYHO CBETOBOM CUTHAN

gt/IIrHHda)‘gpmauuouuoe OTCYTCTBYeT.

coobueHuey . . BbICOKMI1/HU3KMI1 HENOBTOPSIOWNECA CUTHANbI Mpy HeobXoRUMOCTH
MHCT;;’KTMDOBaHMe AleyxronansHsii 38yKoBo# curHan (curHan BOCNPOM3BOJAT MO UHCTPYKLMM) N0AIOT HEMOETOPSIOLMECH
Hacenexus CABOEHHbIE BCAbIWKN

*énToro ceeta

CurHan «0T60ii»
OnacHocTb MMHOBana

MpogomxuTensHocTb — He meHee 30 c.

Curnan c/iefyer 3a npeabiaywnm npeaynpeanTesibHbiM CUTHaNIoM 3EAEHBIA

3ByK MOCTOAHHOrO CNeKTpa

Mpumeyarue. CUHXPOHHAs NOAAYA 3BYKOBbIX U CBETOBbIX CUTHANOB He ABNAETCS 0653aTeNbHbIM TPEGOBAHMEM, HO MOXKET YNYYIMTb BOCIPUSTUE CUTHANOB.

Tabauya 8
0c06eHHOCTH 3BYKOBbIX CUrHaNoB

3BYKOBOI CUTHaN
Bupa BusyanbHoro
curHana

Kareropus coo6uenus

Bup curHana Npumeyanue

npu GYHKUMOHMPOBAHUM R R

CurHan «CpoyHas s8akyauusy | KQKAbIA CETMENT 3ByKoBOTO Tpy KOPOTKYX CerMeHTa B KpacHble Bcnblwky,

curHana pautes 05 c. CHHXPOHU3UPOBAHHBIE
Heo6xoaumo HemeaneHHo 3BYK MOXET 6bITb NOCTOAHHDBIM, [&yK'LTMXI; rclo:’I(T)é) ﬂgﬁ:ﬁ? ¢ | € K@XAbIM TPO/HBIM
MOKMHYTL TEppUTOpUIO CKaHWPOBAHHbIM MW MPEpPLIBUCTHIM P CUrHanom
CurHan «06uwas Tpesora» N P MocTosiHHasA Nopaya MHCTPYKLNA
Heo6xoaumo npeanpuHMMaTh | CyapuposanHslii 3eyk; nonepemeHHoe ' KpacHblit OTHOCUTE/IbHO METOAOB SalLTBI
5

B y6eXMLAX AN BHYTPYU KUNbIX
nometeHuit (ras);
nocnegytoliee cooblieH1e no pagmno

HEOT/IOXKHbIE MEpbI
ans o6ecneyeHuns AMYHOM
6e3onacHoCcTu

NOCTOAHHbIN CNEeKTp 3ByKa BKI'IIO‘-IeHVIe/BbIKﬂIO"IeHVIe

C UHTEpBa/IOM 4...20 C

MUraiowmi ceet

I'IpuMeanue. CMHXPOHHEH nofaya 3ByKOBbIX U CBETOBbIX CUTHANOB HE ABNAEGTCA o6s13atenbHbIM TpeﬁOEaHVIeM, HO MOXEeT y/ly4lWnTb BOCNpUATUE CUTHaNaA. ﬂﬂﬂ CcurHana «CPO“IHaﬂ 3BaKyaLua» MOXeT 6bITb MCNONb30BAH
HE,‘I'IpeprBHbIﬁ CcurHan, KOTOprVI MOJKET COCTOATb U3 YacTell, npeacTasaatoWwmnx coboit curHanbl pa3nnyHoro sufa u BPEMEHHUIZ MOAenu, NOBTOPAOLWMXCA 04eHb 4acTo.
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Tabauya 9

Tunbl cUrHanoB onacHoOCTU

Tun curiana onacHocTu 0TBeTHOe AencTBUE

HemepieHHO NOKMHYTL OMAcHyo 30HY

3BYKOBOWM CMTHaN aBapuitHOW 3BaKyaLum

3BYKOBOW aBapUMHbIil CUTHaN

npeﬂl’lpMHﬂTb CpOYHble JJ.EVICTBMH ONA cnaceHna Unn 3aliunTbl

3BYKOBOW NpeAynpexaaloLun curHan

MpeanpuHATL NPOUNAKTUYECKMUE NN NOATOTOBUTENbHbIE
nencTBus

cTUKy. YacToTa TOBTOPEHUS JODKHA OBITH
ot 0,5 mo 4 Ii1. 1mMTeIbHOCTh UMITYJIbCA U
4acToTa MOBTOPEHUSI MMITYJIbCa CUTHAsIa
OITACHOCTH He JOJDKHBI OBITh UICHTUYHBI
JTUTETbHOCTU UMITYJIbCA Y YaCTOTE TTOBTO-
PEHUS MMITYJIbca JTI0O0TO OKPYKAIOIIETo
1IyMa ¢ TIeprMOANYEeCKUM U3MEHEHUEM Xa-
PaKTEPUCTUKHU B O0OJIACTH TTPUEMA CUTHAJA.
CraHmapT yCTaHaBIMBAET METOIUKY CyOh-
€KTUBHOM OLICHKU CJIBIIIMMOCTHA CUTHAaJIa
METOIOM MPOCITYIINBAHUS 5 UCTIBITATEIS-
MM B pa3HbIX 30HaX OIMOBEIICHUSI.

Ecinu Ha npou3BoaCTBE pabOTAIOT JIOAU
C OrpaHMYEHHBIMU BO3MOXKHOCTSIMM, TO
MPOEKTUPOBIIMKY HEOOXOAMMO Takxke
yuectb TpeboBanus TOCT P UCO 23600-
2013 «BcmomorarenbHbie TeXHUYECKUE
CpenCTBa IS JIUIL C HapylIeHUueM (PyHK-
LM 3pEHUS U JIMIL C HapylieHueM (yHK-
LM 3peHUS U ClTyXa. 3BYKOBbIE U TAKTUIb-
Hble CUTHAJbI JTOPOXHBIX CBETO(DOPOB».
CraHnapT nomnyckaeT NpUMeHEeHUe Kak Ofl-
HOTOHAJIbHBIX 3ByKOBBIX CUTHAJIOB, TaK U
CUTHAJIOB C YepeayIIMMKUCS TOHAMU B
nuanazoHe 300...3500 Tix co 3BYKOBBIM
nasieHuem oT 30 mo 90 n1b. MHTepecHO
yKazaHKe, YTO MPEBbILIEHUE YPOBHS 3BY-
KOBOI'O CHTHaja Haj IIYMOM JIOJKHO
ObITh He MeHee 5 1B, Ho He 6osiee 10 1B, a
PEKOMEHIOBaHHBIN JMamna3oH 4YacTOThI
curHanoB cyxeH ot 500 mo 2500 i1, MmoTu-
BUDPYS 9TO CHMXXEHHUEM Ciyxa B CBSI3U C
BO3pacCTHBIMU U3MEHEHUsIMU. B yacTHO-
CTU, TOKYMEHT PEKOMEHIYeT YaCTOThI OT
800 mo 2000 Ii1 a1 OMHOTOHABHOTO CUT-
Haa u 300 u 1500 Tix quist curHana c yepe-
NYIOUIMMUCS TOHAMU, MPUYEM dYacToTa
TMOBTOPEHUsI OIHOTOHAJIBLHOTO CHUTHaja
JoJiKHa ObITh B cpeaHeM 1 Iii, a MuHuU-
MaJibHasl JUTMHA Tay3bl MEXIy CUTHasa-
mu — 0,2 c.

AHanus Tpe6oBaHUIA K 3ByKOBbIM
onoeeLarenam gpyrux
CTaHAApPTOB

Hanmo otMeTuTh, 4TO, IO CPaBHEHUIO CO
cBeToBhIMM omoBemarensimu, HTI Ha
3BYKOBBIC OTIOBEIIATEN COACPKUT OoJiee
OOBEKTUBHBIC OIIEHKH, HO BCE paBHO
OCTaBJISIET TPOEKTUPOBIINKY IPOOIEeMY
o0ecrieyeHUsT CIBIIIMMOCTH 3BYKOBOTO
CHUTHaJIa BO BCEll MOIKOHTPOJBHOM 30HE,
KpOMe TOTO, CTAaHIAPTHl B OCHOBHOM yCTa-

HaBJIMBAIOT TPEOOBAHUS K 3BYKOBBIM CHUT-
HaJlaM OITaCHOCTH TTPUMEHUTENIBHO K T10-
meueHusiM. [locmoTpum, 4Tto TpedyeT
«poactBeHHast» HT/I nuis «cBexero Bo3ay-
xa». Kak TmokazaHO BbIIIe, CTaHAAPT
I'OCT P 54126-2010 «OmnoBewmarenn
oxpaHHble. Knaccudukanus. O61mme Tex-
HUYeCcKHe TPeOOBaHUS M METOIbI UCITBITA-
Huii» Tpedyet 105...120 n1b B monoce ya-
crot 200...5000 Ii1 1 o6s3aTeIBHOE HATU-
qyye JaTyrKa BCKPBITHSI KOPITyca OIMOBe-
matessi. KirakcoH rpaxknaHCcKoOro aBToMo-
ouns, cormacHo 'OCTy P 41.28-99 u
IMpaBunam EBK OOH Ne 28, momxeH
U31aBaThb HEMPEPBIBHBIE W MOHOTOH-
HbIif 3ByK C YPOBHEM aKyCTMYECKOI'O 1aB-
JIGHUSI Ha pacCTOSIHUM 2 MeTpa oT 95 no
118 nb B nmanazone yactot 1800...3550 Iix,
a Ha paccrostHum 7 meTpoB — 83...112 nb.
3BYKOBBIE CTIELICUTHAJIBI (CUPEHBI U «KPSi-
Kanku» — Air Horn), yctaHaBMBaeMble Ha
CIy>keOHOM TpaHCIOpPTe, perjlaMeHTH-
pytorcss TOCT P 50574-2002. YpoBeHb
3BYKOBOTO JaBJCHUSI CUTHAJIbHOTO YCT-
policTBa Mpu mojaye CrelraibHOro 3By-
KOBOI'O CHMTHaJjla Ha pacCTOSIHUU 2 MeTpa
M0 OCU pyrnopa JO0JXKEeH ObITb HE HUXKE:
116 n1b npu ycraHOBKe M31ydaTessi 3ByKa
Ha Kpblllle TPaHCHOPTHOTO CPENCTBa;
122 nb nipu ycTaHOBKE M3JTydaTesisi B MO -
KaroTHOE MPOCTPAHCTBO aBTOTPAHCIIOPTA.
M3MeHeHUsT OCHOBHOM YacTOThI JOJXK-
HbI 0bITh OT 150 10 2000 Iix. ITpoxomku-
TeJbHOCTh IIMKIa — oT 0,5 10 6,0 ¢. Tpebo-
BaHMSI K XeJEe3HOJOPOXHBIM 3BYKOBBIM
onosemateasiM peraameHtupyer 'OCT
28466-90 «TudhOHBI ¥ CBUCTKHM CUTHATb-
Hble. OOLIMe TeXHUYECKHE YCIOBUSI», CO-
IJJACHO KOTOPOMY JaBlieHHe, U3MePEeHHOe
Ha PacCTOSIHUU S5 METPOB, JOJKHO ObITh
17151 TADOHOB ¢ yactoTamu 370 u 660 Tix —
120 n1b u 105 nb n1st cBUCTKOB € yacToTa-
mu 650, 120 u 1500 Iix.

AMepukaHckuit ctaHgapt NFPA 72
«HaruumoHanbHbIN KOAEKC MOXapHOI CUT-
HaJM3aluu» TpebyeT: «B cayuae, eciu
YPO6eHb NOCMOAHHO20 WYMA Npesviuiaem
105 0bA, caedyem ucnoav3osams ceemoguie
onogewamenu. Qouwuil yposens 36yKa, Noay-
yaemolll 8 pe3yabmame CAONCEHUS UWLYMO8
OKpYydCarouweti cpeobl ¢ aKyCmuvecKumMuy cue-
Haaamu om écex pabomarouux onogewame-
aeii, He doaicen npesviuiams 120 0BbA 6 aio-

601l mouxe ooumaemoti 30uvl. Ymoodwt eapam-
mupoeams YéMKYH CAbIUUMOCMb AKYCMU-
YeCKUX CUCHAN08, Nepedasaemblx @ pedcume
00ueco onoseujerus, yposeHsb 36yKa IMux
cueHanos 0ondcer Gbimov He MeHee YeM HA
15 05 6vlue ypoHs nOCMOSHHOZ0 WYMA U He
menee wem Ha 5 0B eviuie yposHs makcu-
ManvHoeo wyma (OAumenbHOCHMb MAKCu-
ManvHo2o wyma — He menee 60 ¢). Akycmu-
yeckue onosewjamen, NpeoOHA3HAYeHHble
02151 pabomul 6 pedicume NEPCOHANBHO20 ONO-
seujerusi, 00AANCHbL 00ecneuusams ypogeHs
36yKa He meHee 45 0B na paccmosnuu 3 m,
Ho He bonee 120 0b Ha munumanrvHom pac-
cmosiHUU medcdy onoseujamenem U YuiHou
pakoesuroii veaosexa. Cuumaemcesi, 4mo pes-
Koe yseauueHue 2poMKOCIU 36YK06020 Cle-
Hana bonee wem na 30 0b ¢ meuenue 0,5 ¢
MOJICEm Npusecmu K 6He3anHOMY U NOMeH-
yuanvHo onachomy ucnyey. Hacmennoie
akycmuueckue —onogewamenu — caedyem
VCMAHABAUBAMb MAKUM 00pa30M, 4mo0bl
paccmosiHue meycoy 6epxXHeil 4acmbt 0No6e-
wamens U ypoGHeM 3aKOHYEHHO20 OMOeAKOlL
noaa 6v.10 He menee 2,30 m, a paccmosiHue
MedxHcdy 6epxHell yacmovio onoseuiamens u
VPOBHEM 3AKOHUEHHO20 OMOCAKOU NOMOAKA
ovi10 He menee 150 mm». Kpome ToTO,
Komekc TpeOyeT AByX4acoBOIi IIpeae 1mo-
JKAPOCTOMKOCTH 3aLIMTHOTO KOpIIyca U
Kabets orroBeraTesst. OTHOCUTEIBHO pa3-
MeILEeHMs 3BYKOBBIX omoBelareieii Ko-
IEKC He maéT 4ETKMX yKa3aHUi, KakK IJIs
CBETOBBIX OIIOBEIIATE I, HO €CJIU OIIOBE-
LIATeJI CBETO3BYKOBEIE, TO Komekc mpe-
MMUCBIBAET pa3MeIlaThb MX KaK CBETOBBIE
omoBelaTean. MHTepecHa Takxke peKo-
mennauuss Komekca OTK/IO4aTh BCE IIy-
MOBBbIE€ UCTOYHMKH 3ByKa B IIOMEILEHUU
MIpY BKJIIOYEHUU aBapUITHOTO CHMTHAJA.
Bpuranckue [Npasuna PFEER (1995) pe-
KOMEHIYIOT 45 BUIOB 3BYKOBBIX CUTHAJIOB
pa3IM4YHOi (DOPMBI B IMAIIa30HE YaCTOT OT
300 mo 2900 Ii1, mpaBna, [1paBuna nmpenHa-
3HA4YEeHBI IJIs1 MOPCKUX He(Tea100bIBal0-
LIMX IJ1aTHOPM U MPUOPEKHBIX CTPOEHUIA.

IIpu BbIGOpE 3BYKOBOI'O OIOBEILATEIISI
MPOEKTAHTY HAaA0 KaK-TO aHAJIUTUYECKU
MpeaBapUTE]bHO OLIEHUTb €ro IPUro-
HOCTb JUII KOHKPETHOIO II0 pasMepam
o0beKTa aKcrutyaTauuy. Hu oguH BbIle-
Ha3BaHHBIN CTAHIAPT He 1aéT TaKOM METO-
VKU IJ1s1 moMeleHuii. Hekotopeie nmpo-
M3BOAMTEIN 3BYKOBBIX OIOBellaTeseit
MpeIaraloT BOCIOIb30BAThCSI OMITUPUIE-
CKOIi (hopMyJI0ii, COTIacHO KOTOPOIi 3aTy-
XaHue 3ByKa Ha 6 nb mpoucxomut rnpu
YABOEHMU PACCTOSIHUSI OT UCTOYHHUKA 3BY-
Ka, T.e. IPU HOPMUPOBAHUM 3BYKOBOIO
JaBJICHUST OIIOBEIIATEIST Ha PACCTOSTHUM OT
Hero 1 MeTpa 3ByKOBOI CUTHaJI ocJabHeT
Ha paccTostHUM 2 M Ha 6 1B, Ha 4 M Ha
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12 n1b, na 8 M Ha 18 nb, Ha 16 m Ha 24 nb
u T.0. Bo3aMoXHO, Takasi aMIupudecKast
dopmyna u mpuMeHUMA 15T TTIOMEIIeHU,
HO aHAJOTUYHBIN pacdy€éT Mo METOIuKe
I'OCT 31295.2-2005 «Illym. 3aryxaHue
3BYKa MPU PACTIPOCTPAaHEHUN Ha MECTHO-
ctu. Yactp 2. O6muii MeTon pacuérar
TOJIBKO IO OJHOI U3 TPUYUH OCTa0IeHNUS],
a UMCHHO: «3amyxanue u3-3a eeomempuye-
CKoll dusepeenyuu (3amyxanue 8 c60000HOM
npocmpancmee u3-3a pacxoncoenus 36yKo-
60ii anepauu) Ay;,, OB, npoucxodsauee 6 pe-
3ynemame cgepuyeckoeo pacnpocmpaHeHus
36YKa MOYEHHO20 UCHOYHUKA WYMA 8 C80-
0600HOM 38YK080M NOAE, PACCHUMBIBAIOM NO
popmyae Ay, = 20lg(d/d) + 11, ede d —
paccmosiHue om UCMOYHUKA Wyma 00 npu-
émnuka, m; d, — onoproe paccmosmnue
(dy = 1.m)», NAET CIIEYIOIME PE3YIBTATBI:
3aTyXaHUe Ha PacCTOSIHUU 2 M COCTaBUT
17 nb, Ha 4 m cocraBut 23 n1b, Ha 8§ M —
29 nb, na 16 m — 35 nb.

BbiBOgbl

[MapameTrpamu 3ByKOBOTO CUTHAJA SIB-
JISTIOTCST: 3BYKOBOE JaBJIEHNUE, CIIEKTPaTbHAST
U BpPEMEHHAs XapaKTepUCTUKA, MPUUEM
BBICOTA TOHA (YacTOTa 3ByKa) MPEICTaB-
JiieT co00il OCHOBHOW MHCTPYMEHT, Je-
JIAIONIUI CUTHAJ CIBIIIUMBIM U Pa3InIu-
MBIM C YY4ETOM aKyCTUUECKUX YCIOBUI
OKPYXaloIllel Cpe/bl.

MakcuManbHOe 3BYKOBOE JIaBJIEHHE
OTIOBeIaTe s Ha BXOJIE B YXO YesIoBeKa He
IOJKHO TipeBbitarh 118 nb.

[Mpu ypoBHe dhoHOBOTO 1ITyMa C ypOB-
HeM 105 nb u Gonee He ciemyeT pUMe-
HSITh 3BYKOBBIE OTOBEIIATETH, A UCIIONb-
30BaTh TOJIKO CBETOBBIE OTIOBEIIATEH.

Bo wu3bexaHue maHWKM HapacTaHUe
3BYKOBOTO CUTHAJIA JOJXKHO OBITH MOCTE-
MEeHHBIM, a He pe3kuM (He 6osee 30 nb 3a
MOJIOBUHY CEKYH/IbI).

st BocpusiTUsI 3BYKOBOTO CUTHaIa
OTMACHOCTU €ro 3BYKOBOE [aBJieHME Ha
BXOJI€ B yXO YeJIOBEKA JJOJKHO MPEeBbILIATh
ypoBeHb (pOHOBOTO 11yMa Ha 5...15 nb.

YacToTHbII TUana30H 3BYKOBBIX CUT-
HaJIOB OMAaCHOCTH, HOPMUPYEMBbII CTaH-
JapTaMu, HaXOOUTCSl B JAMANa3oHe OT
200 mo 5000 Iix 1 B TeXHUYECKHU OOOCHO-
BaHHBIX CTyYyasiX MOXET OBbITb pacUIMpeH
1o 10 000 Iir.

C BO3pacTOM YacTOTHBI AWANa3oH
CJBILIMMOCTH YeJIOBEKa YMEHbILAETCST U
npu 00JIE3HSX CIyXa MOXKET ObITh OrpaHuU -
yeH yactoroii 1o 2500 Iir.

HwuskouactoTHbIe cocTaBisIOLINE 3BY-
KOBOT'O CUTHAaJIa 3aTyXaloT MEAJIEHHEe, YeM
BBICOKOYACTOTHBIE.

CurHasbl ONACHOCTH C UMITYJIbCHOM Xa-
pPaKTepUCTUKON 06ojiee BOCITPUUMYMBHI,

YeM CHUTHaJbl, MMEIOIIKE ITOCTOSIHHYIO
BPEMEHHYIO XapaKTEPUCTHUKY.

JUMTEeTbHOCTh 3BYKOBBIX CUTHAJIOB TOJIK-
Ha Jiexatb B auanasoHe ot 0,2 10 10 cekyHI.

YacToTa MOBTOPEHHsI CUTHAJIOB JOJIKHA
obITh 0T 0,5 10 4 I11.

JITMTeTbHOCTD UMITYJIbCA ¥ 9aCTOTa I10-
BTOPEHMST MMITYJIbCa CUTHAJIa OITAaCHOCTH
He TOJIKHbBI ObITh MACHTUYHBI IJTUTEIBHO-
CTH UMITYJIbCA M YaCTOTE MTOBTOPEHUS UM~
MyJibca JI000ro OKPYKaIIIero myma ¢
MePUOANYECKUM M3MEHEHNEM XapaKTe-
PUCTHKM B 001aCTH MpUEMa CUTHAJIA.

J171s1 CYOBEKTUBHOM OLIEHKH CITBIIIIMMO-
CTU CUTHAJIa JOITyCKaeTCsT METO TIPOCITY-
IIABAHMS 5 UCIBITATEISIMA B pa3HBIX 30-
Hax ornoBeleHus. ®
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CotpyaHuuectso ADLINK
u Allxon gns ynpoweHus
YAANEHHOrO ynpaBsneHus
nnar¢popmamm rny60Koro
o6yueHus

Kommnanust ADLINK Technology Inc., onux
13 MAPOBBIX JINZIEPOB B 00JIACTU TIPOM3BOICTBA
000pynOBaHuUs TSI TIepruEePUNHBIX BBIYHCIIC-
HUI, BCTYITWIA B TAPTHEPCTBO C BEAYIITMM MH-
terparopom [1O u anmapatHoro obecreyeHust
[UTSI THTEPHETA Belllell U UCKYCCTBEHHOTO MH-
TeJeKTa Kommnanuei Allxon. DToT coro3 mo3-
BOJIUT TPEUIOXUTh KJIMEHTAM PEeIIeHUS ISl
YIaN€HHOTO YIpaBIeHUs 1aThopMamMu Try0o-
Koro ooyuenust, Takumu kak ADLINK cepuu
DLAP-211.

TTapTHEPCTBO TPEIOCTABUIO OHJIAMH-TIOPTAIT
UTST yTOOHOTO MOHUTOPUHTA, YITPABJICHUS U 00-
HopneHuit DLAP-211 B mo6oe Bpemsi, B JII0O0M
MecTe, 0e3 TIPUCYTCTBUSI Ha CAMOM OOBEKTE.

Tlocne paszéprriBanus DLAP-211 petreHust
Allxon Device Management Solutions (Allxon
DMS) MOXHO MCITOJI30BATh ISl yIAJIEHHOTO:
® MOHUWTOpUHTA TTpousBoauTeabHocT LITTY n

rpachruIecKoro mpoiieccopa, MoaydeHHsI pa3-

JIMIHBIX TPEIYTIPEXKICHUIA;
© YIpaBJIeHUsT yCTPOMCTBAMU B COOTBETCTBUU

C TPYNTIOBBIMHU HACTPOUKAMM M YCTAHOBJICH-

HBIMU TT0JTb30BATENIEM MTPABIIIAMMU;
© BeJIeHMUs XXKypHajla OIIMOOK JJIsT yCTPAHESHMST

HEIOJIAMIOK;
© ynpasjieHus nepesarpy3koit DLAP-211, pac-

MUCaHNeM, CHUMKAMK 9KpaHa U KOMaHIaMu;
© OOHOBIJICHUS IPWJIOKECHUI, MOJIEJIEH UCKYC-

CTBEHHOTO MHTeJUIEKTa 1 BcTpoeHHoTo [10.

Hampumep, 1151 moBBIIIEHUST 6€30MTACHOCTH
pabotb! wiu npoussoauteabHocT UT-cnenna-
JIUCTHI CMOTYT YIATEHHO 3aITyCTUTh Pa3TUIHbIC
NpuIoXeHus: win o0HoBuTh DLAP-211, Tem
CaMbIM YJTy4IIIUTh MOJIENIb UCKYCCTBEHHOTO MH-
TeJUTeKTa, PYHKIIMOHATBHOCTD, CKOPOCTD U TOU-
HOCTb. [10CKOBbKY YacTo yCTpOiicTBA HAXOMSIT-
CsI Ha 3HAYUTEIIbHOM PAaCCTOSTHUH, Teorpaduie-
CKU pacIpeesieHbl 0 Pa3HbIM MECTaM, CTpa-
HaM WA 1aXe KOHTMHEHTAaM, KPYITHOMACIITa0-
HOE yIaJI€HHOE YIPaBJIeHUE TI03BOJISIET 9KOHO-
MUTb OTPOMHOE KOJIMYECTBO BPEMEHU U YCUITUI,
TpeOyeMbIX UIs 00CTyKMBaHU 00beKTOB. @
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YAaBoeHue NnponycKHOM
cnoco6HocTu wuHbl PCle 6.0:

nepexoa Ha 4-ypoOBHEBYIO
YACTOTHO-MMNYJIbCHYIO
moaynauuio curHana PAM4

{Onus Tapcus

B cBsi31 ¢ BICOKMM CNPOCOM HO NPOU3BOAMTENBHBIE CEPBEPHBIE PELLEHMS B LEHTPAX 06paboTku
aanHbix (LLOJ) v B cructemax Ha 6a3e anropUTMOB MCKYCCTBEHHOTO MHTENNEKTA M MALUMHHOTO
obyueHus bonbluioe 3HaYEHME NpHMOBpeTaeT yBenMyeHne CKopocT 0BMEeHA AAHHBIMM

No nokanbHbIM WKMHAM. YaBoeHue nponyckHomn cnocobHoctu wuHbl PCl Express go 64 T/ c
yBeSIMYEHMEM YOCTOTbI AUCKPETM3ALMM LMPPOBOro CUrHANA BEAET K BO3PACTAHMIO BAMSHMS
YACTOTHO-3ABMCHMMBIX MOMEX, MPU KOTOPbIX MOJSIE3HBIM CUrHAS CTAHOBUTCS HEOTIIMYMM OT LLYMQ.
B cratbe paccmotpeH MeTop, peluenns npobnemsl paboueit rpynnon anbsHca PCl-Special
Interest Group (PCI-SIG) ans 6yaywen cneundmkaumm 6.0 nutepdeiica PCle.

Texnomorus obmena maHHeiMu PCI
Express (PCle) moBceMecTHO MCTIONB3Y-
€TCsI B YCTPOUCTBAX, TPEOYIOIINX BEICOKO-
TIPOU3BOUTENBHBIX, YCKOPEHHBIX BBIYMC-
JIEHW, TIOAKITIOUEHUs CETeBbIX KapT U
rpadruecKnxX yCKOpUTeNIeid, HO He ucuep-
TMBIBAETCS TOMBKO 3TUM. O6Iaaast mpenmy-
LIECTBOM B BBICOKOI CKOPOCTHU TIepenaun

Tabnuya 1
Isontouus untepdeiica PCle

PCIe Spec
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JAHHBIX Tepejl MapauieIbHbIMU IIIMHAMU
PCI, PCI-X u AGP, a Takxe HU3KOI 3a-
NePXKKOVi (BpeMeHEeM UCTOIb30BaAHUS LU~
HBI TIepU(PEPUITHBIM YCTPOUCTBOM), UH-
tepdetic PCle momy4w mmpoxoe pacmipo-
CTpaHeHUEe B TOCTPOCHUU NEPAPXUIECKUX
CTPYKTYP XpaHEHUsI JaHHBIX (Harpumep,
noaxkmoueHust O3Y u DRAM uepe3s cio-

11 PCle ¢ momaep:kkoit mpoTOKOJIa BHYT-
PUCUCTEMHBIX COeIMHEHUI CXL
(Compute Express Link) nHa 6aze PCle 5.0.

Kaxibie Tpr-ceMb JIeT CKOPOCTh Tiepe-
nauu naHHbIX PCI Express npu coxpaHe-
HMM 0OPATHOM COBMECTUMOCTH C TPE/IbI-
nyimuy nokoneHusimu PCle ynBavBaiach
(cM. Tabm. 1).
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MponyckHas cnoco6HOCTb BBOJA-BbIBOAA
| yneauBaeTcs kaxpple 3 roaa (uctounuk: PCI SIG)
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MponyckHas cnoco6HocTb b/c

PCle 4.0x16
1,0 25 8b/10b 32 2003 80 / /
64
60 32
PClg 3.0x16
20 3 8b/10b 64 2007 ok o C’” - 18ux ] o 18 $0x 4//
13 0, 00 - (PCix2.) PLIT;
30 | 8 | 128b/130b | 126 | 2010 99 D L« AR\ \ |~ N
RAERIE T
4,0 16 128b/130b 252 2017 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019 2022 2025
50 32 128b/130b 504 2019 YcnoBHble 0603HaYEHUS:
s — PCI/PCI-X
64,0 . w — PC/e
60 (PAM4) FLIT 1024 | 2021 === — [IPONYCKHAA CNOCOBHOCTb BBOAA-BbIBOAA
*nporHo3upyemas. Puc. 1. MponyckHas cnoco6HocTb uHTepdeiica PCI Express (¢ nepcneKTUBOM AanbHemwero ysenuyeHns)
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Puc. 2. Otnnume amnnutypHO-UMnynbcHoi mopynauuu PAM4 ot NRZ-koaupoBanua

Pa3zpaboTtka TprIoXKeHiT NCKYCCTBEH-
Horo nHTesutekTa (Al — Artificial intelli-
gence) U MalIMHHOro obydenus (ML —
Machine Learning), moctpoeHue BHICOKO-
TIPOU3BOIUTEIBHBIX CEPBEPHBIX CUCTEM U
opraHu3anus OOJAYHBIX BBIYUCIEHUMN
TPOIOJIKAIOT CIIOCOOCTBOBATh TeHEPAIUHU
TpaduKa rUraHTCKUX 00BEMOB heHoMe-
HaJbHBIMU TeMTiaMu. CTapasich COOTBET-
CTBOBATb HETPEPBHIBHO PACTYILIUM 3aIpO-
caM Ha yBeIWYeHUe CKOPOCTHM oOMeHa
JMAHHBIMU MEXJTy TTPOLIECCOPOM U KOMIIO-
HEHTaMU, YCTAHOBJIEHHBIMU Ha TuUIaTe
(GPU, FPGA, mamarb), KOHCOPLIUYM
PCI-SIG (PCI Special Interest Group)
MPEeACTaBWI TMPEABAPUTENbHYIO BEPCHUIO
crienndukanuu PCle 6.0 co ckopocTbio
nepenaun gaHHbIX 10 64 I'T/c, okoH4a-
TeJIbHOE YTBEPKIEHNE KOTOPOU OKUIaeT-
cs K KoHiy 2021 roga (puc. 1).

PaccmoTtpum noapoGHee HOBYIO BEPCHIO
uHTepdelica 1 ero pean3aluio.

FnaeHAs nrosnema PCIE 6.0

YT100BI M30€XKaTh TOPOTOCTOSIIIEN MO-
IepHU3aU MHQPACTPYKTYPhI, HOBBIU
uHTepdeic T0IKeH COOTBETCTBOBATh TPe-
0OBaHUSM OOpaTHOW COBMECTMMOCTU C
MPeABIAYIINMI cieupUKaAIUIMUA, Ha-
TpuMep, 2JEKTPUYECKre IMapaMeTphl
ycrpoiicTB HoBoro mokojeHust PCle 6.0
JOJIKHBI COOTBETCTBOBATH O0JIee CTapbIM
BepCHSIM Ha 00 beTMHUTENILHOM TU1aTe (Ha-
TpuMep, MOAAEPKMUBATh CKOPOCTh TMepeaa-
yu maHHbIX g0 28 I'out/c). TpeboBaHuUe
MEXaHUYEeCKO COBMECTUMOCTH Pa3bEMOB
PCle He mo3BoIsIeT yBEAMYMBATD KOJTUYE-
CTBO JIMHKOB [IJIS1 YBEJIMYEHUST TTPOITYCK-
HOI CITOCOOHOCTH.

B cneundukanum PCle 5.0 ucnonnsy-
€TCsl MOJeNNPOBaHUE LIM(MPOBLIX CUTHA-
JIOB KOAMPOBaHUEM 0Oe3 Bo3BpaTa K HYJIO
(NRZ, no-return-to-zero). I[1pu aToM uc-
KaXKeHMe CUTHaJIa JJIs1 KAHAJIOB MOXET 10-
cturath 36 1b (dacrora HaiikBucra, paB-

Hasl ITOJIOBMHE 4aCTOThI AUCKPETU3ALIUH,
npu yactore TaktupoBanus 32 ITix
cocrasisier 16 I'Tix). [1pu yaBoeHnn cko-
poctu nepeaaun aaHHbIX ¢ 32 I'T/c (rura-
TpaH3aKluii B ceKyHay) a0 64 I'T/c koau-
poBaHKeM 0e3 Bo3BpaTa K HyJII0 4acToTa
HaiikBucra pasHa 32 I'Ti, npu stoMm
YaCTOTHO-3aBUCHMBIE IIOTePH KaHajla yBe-
nmuuBatorest no 70 1b [1].

Takum o6pa3oM, eciiu MPOIyCKHasI CIo-
COOHOCTb OYIEeT YBEJIMYMBATHCS 3a CUET
YBEJIMYEHMsS] 4YacTOTbI, HAIpUMeEp, J0
56 I'Tir, BHocuMble motepu 1L (Insertion
loss) Ha yacrote HaiikBucta (28 I'Tix) co-
craBistid 661 ~60 1B, a oTHOLIEHKE BHO-
CUMBIX NoTepb curHana IL k mepekpéct-
HbeiM toMexaM (ICR — incertion-loss-to-
crosstalk ratio) mpu 3TOM CTPEMUIOCH ObI
K HYyJTI0. DTO 0OCTOSITEILCTBO JiejIaeT He-
BO3MOXHBIM YBEJIUYCHIE CKOPOCTH TIepe-
Javu aHHbIX 10 56 [OUT/C TpaauIMoH-
HBIM METOJOM IIOBBIIIECHUS] YaCTOTHI
KBaHTOBaHUS (OUCKpeTHU3aluu). YIBoe-
HME CKOPOCTH TTepeayy JTaHHBIX BHOCUT B
CUTHAJI CYIIIECTBEHHbIE MCKAXKEeHUS, TaxKe
€CJI peyb UAeT O HeOOJIBIIOM PacCTOosI-
HWMU, Ha KOTOPOE TiepeaaéTcst CUTHAI.

YacTora mepemauyd CUTHaJa CBBIIIE
32 I'Tx nenaet ero 6osiee HECTAOMIIBHBIM,
MPAKTUISCKH HEOTTMUYUMBIM OT IITyMa.

MePeExon
HA PAMA4-KOAUPOBAHME

HoBas peBusust umHtepgdeiica PCle
ucrosib3yetT BMecTo NRZ-koaupoBaHus
4-ypOBHEBYIO aMIUIUTYTHO-UMITYJIbCHYIO
monyisiiuio (PAM4), ocHOBaHHYIO Ha
MCIIOJIb30BAaHUM He 2, a 4 3HaYeHUIl Ha-
MpsKEHMST, U TiepeaacT 2 OuTa 3a MUHU-
MaJbHBIA WHTEPBAJI BPEMEHU MEXIY
U3MeHeHUusIMU cocTostHus curHana (Unit
Interval), B oTTune ot KogupoBaHus 6e3
BO3Bpara K HYJIO, KOTOPOE MepeaaéT TOIb-
Ko 1 6UT 3a TOT ke MHTEpBaJ (puc. 2). DTOT
METON Tepedauyd CUTHaja TO3BOJISIET
YBEJIMUUTH TPOMYCKHYIO CIIOCOOHOCTD
PCle 6.0 B 2 pa3za, moamep:KuBast HCKaxe-
HHUE CHUTHajla Ha TOM Xe€ TMpUeMIeMOM
YPOBHE, YTO U B TIPENbInylleil Bepcuu
crannapra PCle 5.0.

Ha pwuc. 3 xopoiio 3aMeTHO, 4TO IS
kaHasia PAM4 BHocumebie notepu IL co-
crasisior ~31 n1b, nepekpécrturie ICR —
~30 nb na yactore 14 I'Ti1. Takxxe MOXHO

dB 0
BHocumble notepu
-20 PAM ~31 gb notepu Ha 14 T,
-40
NRZ ~60 gb notepu Ha 28 Ty
-60
-80
MNepekpécTHble
nomexu
-100 (1 arpeccop)
-120
0 5 10 15 20 25 30 35 40 45 50
Yacrora, Ty,

Puc. 3. CpaBHuTeNnbHaA xapaKTepuUCTMKa YaCTOTHO-3aBUCUMbIX NoTepb KaHanos PCle 6.0 u PCI 5.0
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3aMETHUTh, YTO 3HaYeHUsI BHOCUMBIX [L 1
nepekpéctHbix [CR momMex mpu momenn-
poBanuu curHaigoB NRZ (kaHan Ha 00b-
eIMHUTETHHON TUTIaTe MPEABIAYIINX Bep-
cuii cranmaprta) Ha yactore 28 I'Tir cocraB-
ot 60 1b.

OpHako TMPEeMMYIeCTBO HOBOMl CHT-
HaJIbHOU CTpYKTYpbl PAM4 06xoauTcst o-
poro: 3amac TMOMEXOYCTOWYMBOCTH IS
PAM4-konupoBanusi cHykaetcs Ha 9,5 nb
(33%). D10 ycyrybnsieT HebIaronpusTHOE
BO3/EIICTBHE OTPAKEHHOTO CUTHAJIA U TITy-
MOB OT UCTOYHUKA TTUTAHUSI.

FEC u xop FPEs

HecmoTpst Ha To 4yTO B MHTepdeiice
PCle 6.0 yaBoeHa CKOpOCThb TMepenavyu
JMIAaHHBIX 3a CUET UCIOJb30BaHus PAM4-
KOJIMPOBaHMSI, TOHMXXEHHOE COOTHOIIIe-
Hue curHai/myM (SNR — signal-to-noise-
ratio) memaer ero 6oyiee BOCIPUUMYMBBIM
K ITOMeXaM I10 CPaBHEHUIO C KOJUPOBAHU-
eM NRZ, criocoGcTBYeT BEICOKOI YacToTe
OUTOBBIX OLIMOOK U MOXET MPUBECTU K
c060sIM B pabOTE CUCTEMbI MJIU CHUKEHUIO
MPOU3BOAUTEIBHOCTU. METO BOCCTAHOB-
JIEHUSI 1IeJIOCTHOCTH CUTHAJIA B CTaHIapTe

PCle 6.0 — ympexnaiomas KOPPEeKIIUs
omm6ok FEC (forward-error-correction) —
MpeaycMaTpuBaeT OTIIPaBIeHNe U30bITOU-
HBIX JAHHBIX BMECTE C IMOJE3HBIMU TIPU
YCJIOBUHM, YTO 4YacTOTa OIIMOOK HIKE
OMpeneIeHHOTO MOPOTrOBOTO 3HAYEHUS.
Luknuyeckas mpoBepka M30BITOUHOCTH
(CRC — cyclic redundancy check) Bbimon-
HsieTCs [UTs1 OOHAPYKEHUSI U UCTIPaBICHUS
OMTOBBIX OIINOO0K, ecii CRC oO6HapyKu-
BaeT omnbOku mnocie FEC, 3amyckaercs
MEXaHW3M ITOBTOPHOM MPOBEPKHU.

Tak:xe B KaueCTBe MOBBIILIEHUSI TOMEXO0-
yctoiturBoctu curtajia B PCle 6.0 mpume-
HSIETCS ABOMYHbBINM IMKIMYECKUI KO (KO
Ipest). Kon Ipest onmepupyeT cambIM cTap-
M 6utom (MSB — most significant bit) u
cambiM mianmum outom (LSB — least
significant bit) Takum 00pa3om, 4YTOOBI
olIMoOKa, BbI3BAHHAsl 2NEKTPUUYECKUMU
MoMexaMM, TPUBOAMIA MAaKCUMyM K
olIMbKe B OMHOM paspsiae (puc. 4).

Ipenbiaymne nokonenuss PCle noa-
NIEP>KMBATU PEXUM 3KOHOMUYHOTO SHEp-
rornorpebiaeHust 3a CYET TUHAMUYECKO-
ro u3MeHeHus mupuHbl KaHajia. PCle 6.0
BBOJUT DPEXUM 53KOHOMHHU DHEProrno-

tpedsenus: LOp (Low Power State), koto-
DPBI TIO3BOJISIET M3MEHSITH IOTpeOisie-
MYIO MOIITHOCTh IPOITOPIIMOHAIEHO ITPO-
IYCKHOM CITOCOOHOCTH 6€3 MpepbIBaHUs
Tpaduka.

B cnenmdukanuum PCle 6.0 mpexycmoT-
pEeHO KOIMpOBaHWE Ha OCHOBe OJOKa
ynpasieHust notokom FLIT (Flow Control
Unit) ang obecrieyeHUsT MEHbIIEH Be-
JIMIUHBI 33IePXKKHU, CBI3aHHOM C TIpUMe-
HeHueM anroputMoB FEC u CRC. Takum
o0pa3omM, moGaBieHNUE BBIIIEYKAa3aHHBIX
MexaHu3MoB caMokoppekuuu B PCle 6.0
He JOJDKHO CYIIECTBEHHO YBEIMIUBATh 3a-
NEPXKKY (JITATEHTHOCTBH) MO CPAaBHEHUIO C
Bepcueit PCle 5.0.

Pabouag rpynna PCI-SIG nokasana,
uyto 1151 PCle 6.0 e€ ypoBeHb He IIPEBbI-
maet 10 He (puc. 5).

JIMHEMHOCTDb

Jnst metona PAM4 xapakTepeH Tak Ha-
3bIBaeMbIil 3(DHEKT HETMHEHHOCTH, XOPO-
110 BUZIMMBII Ha TJIa3-auarpaMmme (puc. 6).
B neBoit wvactu npuBeneHa nneasbHast Ju-
HEWHOCTb, [1J151 KOTOPOW BBICOTHI pasnelie-
HMSI ypOBHE#l onmHakoBbl. MHTepBan

YposeHb FLIT (wmpuHa kanana) - ©OpMUPOBaHHE Il?nprig%a
[peo6pasosaHue CTyneHein R
[akeTbl ypoBHA ®dopmupoBaHme YnpexgaroLas Wicpposarue Ipes ”pgg:ggggﬂagoe HanpsXexus
TpaH3akuum LIMKNIMYECKOIA KOppeKLus oLn60oK PAM4
lMonesHas Harpyska npoBepKun KoHTponb
KaHanbHOro yposHs || M3ObITOYHOCTU | koppekuwy oLMBoK
YposeHb FLIT (lumpuHa kanana)
Mpném
MMakeTbl YPOBHA ®dopmupoBaHie YnpexgaroLas MaseREEeRRLE RX ﬂpeg?p::ﬁ:;we curHana
TpaH3aKLUmnin LIMKINYECKOIA KOppeKLyns oLWn60K [ewmndpoanne Ppeﬂ npeaBapuTensbHoe Hangﬂ)Keva <
MoneaHas Harpyska MpoBEpKiA KoHTponb KOAnpoBaHue B ABOMYHbIN KOJI
KaHanbHOro ypoBHA | M30bITOYHOCTN [ koppeKLwy oLIMGOoK
YenoBHble 0603HaYeHNs:
. —new to PCle 6.0
Puc. 4. lo6aBnenue FEC u kopa Mpea B PAM4-koanpoBaHue
3afiepxka (He) (X1 Link) 3apepxka (Hc) (X16 Link)
npy KOAMPOBAHMM 3anepxka (Hc) npy KOAMPOBaHNN 3anepxka (Hc)
128b/130b B pexxume FLIT 128b/130b B pexwume FLIT
U cKopocTun 1 CKopocTn 1 CKOpoCTHn 1 cKopocTun
06bEM 06bEM nepega4un nepega4n HakonneHue 06bEM 06bEMm nepegain nepegaiun HakonneHue
[IAHHbIX naketa DaHHbIX 32 I'T/c NaHHbIX 64 TT/c 3apepxku (He) [laHHbIX naketa  JaHHbix 32 ['T/c NlaHHbIX 64 T'T/C 3aflePXKKM (HC)
Puc. 5. CpaBHeHue 3afepKu AN 1 AMHUM KOHTaKTa U 16 NMHUIA
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ApeanbHbli «rnas»

Ry, = Min((3x'%,), (3x7,), (2 - 3x), (2 - 3x,))

=min(1,1,1,1)
=1

YcnoBHble 0603Ha4eHus:
R,y — MMHEHOCTb NepefaTynka

vmm = (V(! + VS)/Z

V

0

BbicoTa BEpXHEro u CPefiHero «rna3a» 60nbLue, YeM HUKHEro

R, = Min((3x2,), (3x'), (2 - 3x2,), (2 - 3x1,))

=min (2, 0,75, 0, 1,25)

=0

Puc. 6. Fpaduueckoe npeactaBieHne UUdpoBoro curHana, No3BonAlLEe OLEHUTb KaYecTBO nepeaayn (rnas-guarpamma)

Mexay Vi u V.. COCTaBJISIET OAHY TPETh
uHTepBana Mexny Vo u V. . AHaIornd-
HBIM 00pa3oM pacCTOSHUE MEXIY V, U
Vpin COCTABIIAET OJHY TPETh OT PACCTOsI-
Hust Mexay V3 u V.. B uneanbHoM ciry-
4yae Koa(DGUILIMEeHT paccoriacoBaHUS pac-
crostHUsT Mexay ypoBHsiMu RLM paseH 1.
Yem Osvxke peasibHbli mokazaTeab RLM
K 1, TeM Jydiiie IMHEHHOCTbD.

J1ist ipriMepa Ha MpaBoii YacTu puc. 6 mo-
Kas3aH «IJIa3» C IUIOXOW JIMHEMHOCTBIO —
YPOBEHb CUTHAJIA V| U V, HACTOJIbKO HU3OK,
4TO MHTEPBAI MEXIY V| U V.. COCTaBIsIET
JIBe TPETU OT V( 0 V..., a UHTEPBAI OT V,
10 Vi, PABEH BCErO OJHOM YETBEPTU UH-
TepBana Mexny Vy u V... B oTom ciyuae
pacué€THbIif ToKaszateb RLM paseH 0.

BoipaBHUMBaHME aMIUIMTYJHO-4aCcTOT-
HOU XapaKTepUCTUKU U YCUJICHUE CUTHA-
Jla MOTYT BHECTU TaKue€ UCKAXEHUS, YTO
JIBa YPOBHSI HAIIPSKEHUST U3 YETBIPEX Oy-
IyT 3aUKCUPOBAHBI TPUEMHUKOM CUTHA-

J1a KaK ofivH. B 1iennom HemoctaToyHast mu-
HEITHOCTh, OMUCAaHHAas TPaBOW YacCThbIO
IJ1a3-auarpaMMsl (puc. 6), IPUBOIMT K He-
YCTPaHUMBIM OUTOBBIM OIIMOKaM |[2].

SAKNIOYEHME
Iepexon Ha 4-ypOBHEBYIO UMITYJIbCHO-
aMIUTUTYIHyIo — Mmomyisaiuio  (PAM4)

CUTHAJa B HACTOSIINN MOMEHT SIBJISI-
€TCSI ONTHUMAJIbHBIM CPEICTBOM YBEJH-
YeHUsI TIPOIYCKHOU CIOCOOHOCTU TIpU
YCJIOBUM COXPAaHEHWSI COBMECTUMOCTH
JINTHKOB U TIPUEMJIEMOTO COOTHOIICHUS
CHUTHAJI/IIIyM.

Hecwmotpst Ha TO 4TO LIEMBIM psin 3amaqy
e1LlE XXAET CBOMX pellieHU OT pa3paboTyu-
koB PCI-SIG, mapamMeTpbl TOMEX0YCTOM-
YUBOCTU HOBOI crieldUKaIum UHTEP-
(eiica cOOTBETCTBYIOT BOZMOXKHOCTSIM CO-
BPEMEHHBIX MPUEMOMNEPENAIONINX YCT-
poiict PCle 6.0, uto oGecreyunT eHTpam

00paboTKM [aHHBIX, TEJEKOMMYHUKA-

Komnanuu AAEON Bpyuunu no4yéTtHylo Harpapy
«O6pa3sLoBbie CTAHAAPTLI KOMMEPUYECKON [EeATEeIbHOCTUY

OObsBiIeH nobenurtesnb 26-i TaliBaHbCKOW
HanmoHanbpHOI IpeMyK KauecTBa, TPUCYKIAe-
MOI TIPEANPUATHSIM C HAWBBICIIAM YPOBHEM
KauecTBa yIpaBlIeHHs. B oToM romy Harpama
3aCIy>kKeHHO pocTanach komnaHuu AAEON —
TallBaHBCKOMY ITPOU3BOIUTENIO BCTPANBAEMBIX
CHCTEM U KOMITOHEHTOB UISI CO3IAHUST ITPHUIIO-
JKEHUI MCKYCCTBEHHOTO MHTEJIEKTA, TPAHMY-
HBIX BBIYMCJIEHNN, MH(PPACTPYKTYPHI YMHBIX
TOPOIOB 1 IIPOMBIIIIEHHOTO MIHTEpHETA BEIIEiA.

B TeueHme ABYX JIET OPTKOMUTET FOCYAAPCT-
BEHHOM IPEMUU IIPOBOAMII TINATEIbHBINA aHa-
JIN3, OLIEHMBasI TIPETEHIEHTOB IO CJIEAYIOIIAM
KPUTEPHSIM:
© PYKOBOJSIINIA COCTAB U UIEOJIOTHsI OU3HECA;
© CTpaTermyecKoe yrpaBlIecHUE;

© HCClIeIoBaHuUs, pa3pabOTKU U HOBAaTOPCKast

JIEeATETbHOCTD;
© paclIMpeHMe TPaHUIl PhIHKA U KJIMEHTCKOM

0askbl;
© KaJpoBbIli MOTEHLIMAI U yIpaBJIeHUE 3Ha-

HUSIMU,
© cTparerus yrnpabieHUs NHGOPMALIUECH;
© yIpaBJIeHUE TEXHOJIOTUUECKUMU TIPOLIECCAMU;
® 5b(HEeKTUBHOCTh KOMMEPUYECKOMN IesATEeb-

HOCTH.

Braromapst MHOTOJIETHUM YCUJTUSIM COTPY/I-
HUKOB BCEX MOAPA3IEICHUI U CITYKO KOHTPOJIS
kauyecTBa KoMmaHust AAEON cmoria o60iiT
JIPYTUX YYaCTHUKOB M TIOJIYYUTh BEICOKYIO TOCY~
napcTBeHHYH0 Harpamay. C caMoro aHs OCHOBa-
HUs pykoBoacTBo kommaHuum AAEON ocy-

[IMOHHBIM M IPYTUM CHCTEMaM C TTOBBI-
[IIEHHBIMU TPEOOBAHUSIMU K TTPOIMYCKHOM
CIIOCOOHOCTH CKOPOCTD MepeIavn JTaHHBIX
1o 64 I'out/c Ha TuHUIO. @
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ABTOpP — COTPYAHUK
¢upmbl MPOCODT
TenedoH: (495) 234-0636
E-mail: info@prosoft.ru

IIECTBIISUIO KOMMEPUYECKYIO e TEIbHOCTb, O~
pasich Ha TOTPEOHOCTH CBOMX 3aKa3YMKOB U
I0OOPOCOBECTHBII, BHICOKOKAYECTBEHHBII Ccep-
Buc. B komnanun AAEON GbyHKIIMOHUPYET CU-
cTeMa KOHTPOJIsSI Ka4eCTBa, COOTBETCTBYOIIAST
MEXIYHapOIHBIM CTaHaapTaM. [IpuopuTeTHBIM
TMIPUHIIUIIOM Pa3pabOTKU M TMPOU3BOICTBA B
KOMITAHUU SIBJISICTCSI MPUHIUIT COXPAHEHUS
OKPY3KAIOIIEH CPe/lbl, KOTOPbIil TTOMOTaeT BbI-
TOJIHATh COLMATbHBIE 00S13aTEIbCTBA MEpPeN
oymyiumu mokojaeHusMu. Kommanus AAEON
HacjefyeT IIEHHbIC 3HAHWUSI O BCTPAMBAEMBIX
TEXHOJIOTHSIX MPOIILIOTO W U3y4aeT COBPEMEeH-
HbIE, AaHATU3UPYET COBPEMEHHYI0 KOMITOHEHT-
HyI0 0a3y 1 HATIPaBJICHUST PA3BUTHUST BEPTUKAIIb-
HBIX PBIHKOB JIJISI TOTO, YTOOBI CTaTh B aBaH-
rapae hupM-M3roTOBUTEIICH BEIYMCIUTETBHBIX
pEIIeHUI TSI IPUITOXEHUN UCKYCCTBEHHOTO
unTesuiekra. @
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TexHOoNnorMm u peLueHus
komnaHuum Schroff — kmou

K MOCTPOEHUIO COBPEMEHHDbIX
MArucTpasnbHO-MOAYJIbHbIX
BbIYMUCIIMTESIbHbIX CUCTEM

Buktop [apcus

B cratbe paccmaTtpusatotcs Hanbonee nonynspHblie CTAHAAPTBI M cneunbuKkaumm
ANSt NOCTPOEHMSI MArUCTPANbHO-MOAYbHbIX BbluMcnuTenbHbix cucteM (MMC) Ha ocHoee
NPOAYKTOB M KOMMNEKCHBIX TEXHUYECKMX pewieHui oT komnaHuu Schroff (Ffepmanms).

BBEAEHME
MaructpallbHO-MOIYJIbHBIC BBIUMCIIH-
TeJIbHBIE CUCTEMBI PA3JIMYHBIX CTAHIAPTOB,
HMMEIOIINE BEICOKYIO MOIITHOCTh U CITIOCO0-
HOCTh MaKCMMaJIbHO TMOKO U3MEHSITh CBOIO
armapaTHYIo U ITporpaMMHYI0 KOH(pHUTYypa-
1IN0 B COOTBETCTBUU C TPEOOBAHUSIMU pe-
IIaeMOI 3a/1a4M, B HACTOSIIIEE BPEMsI UC-
MOJIB3YIOTCSI B CaMbIX pa3HBIX 00JaCTsIX,
HauyMHas OT 00paObOTKM IMOTOKOB TaHHBIX B
TEJCKOMMYHUKAIIUSX W 3aKaHIMBast 00p-
TOBBIMH BCTPaMBACMBIMU BBIYMCITUTEISIMU
JIJIS1 pa3IMIHBIX BUIOB TPAHCIIOpTA.
MOXXHO BBIIEIUTb HECKOJBKO KITIoUue-
BBIX PBIHKOB JUUISI TPUMEHEHUSI MarucT-
paTbHO-MOIYJIBHBIX cucTeM (TabI. 1).
BapuaHThl UMCIOJB30BaHMST  pas3Ivy-
HbIX cTaHnapToB MMC B 3aBUCHMOCTH OT
00J1aCTH MPUMEHEHMS TTOKa3aHbl Ha puc. 1.
OcHOBHas ujiest MaruCTpaaIbHO-MOIY b~
HOW BBIYUCIUTEIBHOM CUCTEMBI TOYHO OT-
paxkeHa B € Ha3BaHUU — OHA COCTOMT U3
OTIEJbHBIX 3JIEKTPOHHBIX MomyJei (re-
YaTHBIX TJ1aT WK COOPOK M3 HECKOJIbKUX
MeYaTHBIX I1J1aT), COEAMHEHHBIX MEXIY CO-
0011 TH(HOPMALIMOHHOM MarucTpaibio, UIu
IIWHOM, TPU MOMOIIM KOTOPOl MOIYJIU
00MeHMBaIOTCS MH(OpMaLMeii IpyT ¢ Ipy-
roM. DTa CBA3yOIllas MarucTpaib KOH-
CTPYKTUBHO TPEACTABISIET COOOI Takke
MevYaTHYIO TUIaTy ¢ pa3béMaMu, B KOTOPbIE
YCTaHaBJIMBAIOTCSI MOJYJIM, U Ha3bIBAETCSI
00DbEIMHUTEIbHON TIaTOM (MJIM Kpocc-
matoit). Ha HauanbHOM 3Tamne pa3BUTHS
MMC B KauecTBe CBSI3YIOLLEH MarucTpaiu
HCTOJIb30BAIUMCh KJAacCUYecKue Tmapa-
JIeJIbHbIE IMHBI (Harpumep, ISA96, VME,

CompactPCI u PXI), onHako 3atem, no
Mepe pocTa TpeboBaHMI K CKOPOCTH OOMe-
Ha TaHHBIMU MEXIY MOIYJISIMU, ITPOU30-
LIEN Mepexoa K MCIOJb30BaHUIO JBYHA-
MpaBJEHHbIX MOCIEI0BATEbHbBIX KaHAJIOB
nepeaayu JTaHHbBIX MEXIy MOIYISIMU,
MMEIOIIMX Ha TMOPSIIOK 00Jjiee BBICOKYIO

MPOMYCKHYIO CIIOCOOHOCTh IO CpaBHE-
HUIO C TapaJJIeIbHBIMU [UMHAMU (Hampu-
mep, cucteMbl CompactPCI Serial, VPX u
AdvancedTCA). buaronapsi Haiuuuio
CTaHIAPTHBIX JIEKTPUIECKUX 1 MEXaHIUYe-
CKUX crienuduKamui st BceX pacripo-
cTpaHEHHbIX TUTIOB MMC oKa3zajioch Bo3-

Tabuya 1

Kntouesbie PbIHKK ANA NPpUMEHEHNA MarucTpasibHo-MOAYIbHbIX CUCTEM

1 MicroTCA

TeneKoMMyHUKaLmMK U 06pa60n(a AaHHbIX

[lna cuctem onepatopcKoro KNacca, fata-LeHTpoB 1 Y3108 rPaHNYHbIX
BbIYMCNIEHNIT HAXOAAT WHMPOKOE NPUMEHEHUE MOLYHbIE PE3ePBUPOBAHHbIE
MMC c BbicokuM K03hULMeHTOM roToBHOCTM cTaHAapToB AdvancedTCA

VME, PXI n PXIe

WenbiTanus u U3MepeHus

Jlerko macwrabupyembie v rubKUe U3MEPUTENbHBIE CUCTEMbI, PAa3MeLLaeMble
B 19-at0MMOBbIX WKadax, MoryT 6a3upoBartbcs Ha cTaHgapTax MicroTCA,

TpaHCnopT 1 eNnesHbie JOporu

MMC Ha 6a3e ctraHpaptoB VME, CompactPCI u CPCI Serial moryT pa3metuarscs
B YCUJIEHHbIX 6104HbIX Kapkacax EuropacPRO unu cneyuanbHbix MOHTAXKHbIX
pamax, CepTUULMPOBAHHbIX AN NPUMEHEHNA HA NOLBUXHOM COCTaBe

W CTALMOHAPHBIX 0ObEKTAX JKeNe3HbIX [OPOr

06opoHa 1 6e3onacHocTb

BeicokonpoyHsle waccu ans MMC cranpgaptos VME, VPX, CPCI u MicroTCA
C BO3AYLWIHbIM UAW KOHAYKTUBHBIM OXNaXAeHUeM

I'IpomuuneHHaﬂ dBTOMaTu3aLuna

MMC pa3nnyHbIx CTaHAAPTOB C Pa3BUTLIMU CUCTEMAMM YIPABAEHMSA WACCH
(Shelf Management), pe3epBupoBaHNeM 1 BO3MOXKHOCTbIO KTOpAYei»
3ameHbl Moaynei obecnedusatot 6ecnepe6oiiHoe ynpasneHne
MpOMbILNEHHbIM 060pyAOBAHNEM

unun MicroTCA

BbicokoTexHonOrMYHas meauLMHa

[ins 06paboTKM peHTreHOBCKMX U306paxeHuit B ToMorpactax
W [pYroM AMarHoCTUYECKoM 060pYAOBAHNN MOTYT MCMO/b30BATHCS
BbicokonpoussogutensHbie MMC ctangaptos CPCI Serial, PXI Express
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060opoHa ] TpaHcnopT i MpombiwneHHas i Ucnbitanus i (06pa6oTka
1 6e30nacHoCTb : V1 KENE3HbIe AOPOTW : apTOMaTU3aUMs U U3MEPEHUs BNIEKOMMYHIIKaLMH i JaHHbIX
ATCA Extensions )
AXle A
AdvancedTCA )
VPX \
) )
\ )
- ) MicroTCA )

) T
«
[ concors e )

CompactPCl PluslO )

PXI

CompactPCl )
VMEGB4x )
VMEbus )

Puc. 1. pumeHumocTb pasnnynbix Bugos MMC

MOXHBIM pa3padaThiBaTh U MPOU3BOAUTH
OTIEeNbHO MHGPACTPYKTYPHYIO YaCTh CH-
cTeMbl (KOpITyC, KPOCCIIIaTy, OJIOKU TTHATa-
HUSI, CUCTEMY OXJIaXKAEHUSI, 00pa3sylolre
maccu 11t MMC) u 11eieByIo 4acTh — aK-
TUBHBIC KOMITOHEHTbI, HEITOCPEICTBEHHO
pemiaronye 3agady KiameHTa (puc. 2), BbI-

Oupaemble WM pa3pabaTbiBaeMble UM ca-
MuM. Taknm 06pa3oM, KITMEHT MOXKET CO-
CPEIOTOYNTRCSI HA PEIIEHUM CBOEH Liesie-
BOU 3a/1a4M, a TIOTHOCTBIO TOTOBOE K HC-
MOJIb30BAHUIO IIACCU TIPUOOPECTU y KOM-
MaHUK-TIApTHEPA, CTIELIMATU3UPYIOIIeiics
Ha 1X pa3paboTKe U MTPOU3BONICTBE.

YBEPEHHOCTDb
B NPABUJILHOM NAPTHEPE
Kommanus Schroff (B HacTosimiee BpeMst
BXOIIUT B KOHIIEpH n'Vent) 6osee 50 et s1B-
JISIETCST OMHUM M3 BEAYIIUX B MUpPE pa3pa-
OOTYMKOB M TIPOU3BOAUTEIEN MarucT-
PaTbHO-MOYJIbHBIX BBIYUCITUTETBHBIX CH-
CTeM 1 KOMIIOHEHTOB K HUM, TIpeJHa3Ha-
YEHHBIX IS peleHust TIo0bIx 3aaa4d. Ha
MPOTSKEHUU BCETO TIpoliecca pa3padoTKu
U M3TOTOBJIEHUST 0CO00€ BHUMAaHUE YJie-
JIsIeTCsl BHEAPEHUIO NHHOBALIMOHHBIX pe-
LIEHWH, ONITUMU3AIINY 3aTPaT, CTPOTOMY
COOTBETCTBUIO MPOJYKIIUYU CTaHAApTaM U
crienudUKAIUAM, a TAKXKE COKPAILIEHUIO
CPOKOB pa3pabOTKN U U3TOTOBICHUSI.
HesaBucumo ot Toro, uagr 1m peyb o
CTAaHIAPTHBIX CUCTEMHBIX IIACCU, MOJIU-
GULIMPOBAHHBIX U3AETUSIX WU XK€ UHAN-
BUIyaJTbHbIX pPa3pabOTKax, OMBIT KOM-
MaHuU B TIPOU3BOACTBE MEXaHUYECKUX
KOHCTPYKTUBOB U JIEKTPOHHBIX KOMIIO-
HEHTOB — 00bEAMHUTEIbHBIX U1AT, UCTOU-
HUKOB TMHUTaHUSI U CUCTEM YIIpaBIEHUS
maccu (Shelf management) — mo3Bo-
JISIeT Tepenath 3aKa3uuKy IOJHOCTBIO
TOTOBbIE U MPOTECTUPOBAHHBIE CUCTEMbI
OT OJHOTO TMPOM3BOAUTENS, BKIIOYAs
MPOEKTUPOBAHKE, BEACHUE MPOEKTa, CO3-
NlaHWe MPOTOTUIIOB, MOJIEIMPOBAHUE, Te-

CTUPOBaHUE, CEPTU(MUKALNIO, BBIMYCK
OIBITHOI CEPUU U 3aITyCK CEPUITHOTO MPOo-
M3BOJICTBA.

B xomnanuu Schroff cunrarot, yTo 1mac-
CH JIJIS MAaTMCTPaIbHO-MOIYJIBHOM CUCTE-
MBI JOJIDKHO MPEIOCTaBIATh TOTOBYIO MH-
bpacTpyKTypy [UIsl pellieHus 3a1a4n KJIu-
eHTa. Bce OCHOBHBIE KOMIIOHEHTHI IACCU
pa3pabaThIBAIOTCS U MPEUMYIIECTBEHHO
MPOMU3BOIATCS BHYTPU KoMmaHuu. [1pu
cOOpKe Iacch KOMIIOHEHTHI, TIpeaHa3Ha-
YeHHBIE JUISI COBMECTHOI pabOThI, TIPOXO-
IIAT KOMITIEKCHOE TeCTUPOBaHUE B COCTa-

06beauHMTENbHAA NNaTa

0O6ecneynBaeT 06MeH AaHHbIMM
MEX1y aKTUBHbIMI MOAYNISIMU
B CNOTax 11 pacnpeaenieHne nuTaHns

Kopnyc
06beanHSAET BCE KOMMOHEHTbI

Schroff®

KnueHt

1 06ecrneynsaet 3nempomarnmN

dKpaHmpoBaHue

bnoku nutanus

[TpeobpasytoT BX0AHOE

Hanps>KeHue NUTaHus B Habop
BbIXOZIHbIX HANPSHKEHNIA, TpeByembIx
INs NMNTaHUS KOHKPETHOI CUCTEMbI

Cuctema oxnaxpaeHus /

06ecneynBaeT 0TBOJ, HEO6XOAUMOrO
KOnu4ecTBa Tenna Ans npeaoTBpaLieHIs neperpesa

OnpeaensieT QyHKLMM KOHKPETHON
BbIYNCAUTENHON NN TeNEKOMMYHUKALMOHHO
CMCTEMbI NYTEM BbI6OPA aKTUBHBIX KOMMIOHEHTOB —
BCTABHbIX MOJYNEN 11 NeYaTHbIX nnar

~

Mpumepsbl:

— NMPOLIECCOPHbIE NNaThl;

— CETeBble KOHTPONMEpb;

— mofynu xpaHeHnus HDD;

— nnaTbl BBOAA/BbIBOAA M 06pabOTKN CUrHANOB;
— BMAEONPOLECCOpbI 1 T.4.

Puc. 2. Tunosas cTpykrypa MMC
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Tabauya 2

Me)KAyHapOAHbIe OpraHu3auuu no CTaHAApPTU3aLUK, B KOTOPbIX COCTOUT KOMNAHUA Schroff

MexpayHapopHas anekTpotexHuyeckas komuccus (MIK)

3HaHus u komneTeHumuu Schroff B o6nacTu cucTeMHbIX pelleHnit B TeyeHue

30 nieT cnoco6cTBoBany hopmMUpoBaHUio U 06HOBNEHMIO EBPONENCKOro
cTaHpapTa «MexaHuyeckue KOHCTPYKTUBbI A/ 3NEKTPOHHOMO 060pyAOBAHUAY,
MHOTME MONOXEHUS U3 KOTOPOTO OblAM OCHOBAHbI Ha Npeanoxexusx Schroff

cranpapra IEEE 11101.1

WNHCTUTYT MHKeHepoB No aneKTpoTexHuke U anekTpoHuke (IEEE)

KomuTeTHl 3T0r0 aMEepUKAHCKOro MHCTUTYTA 3aHUMAIOTCS CTaHAapTU3aLnen
TEXHOJI0MMIA, annapaTHbIX CPEACTB U NPOrpamMMHOro obecneyeHus.
Hanpumep, utxenepsl Schroff ceirpanu segyuyio ponb B pa3paboTke

M E M B ER

Open Standards, Open Markets

MexayHapopHas Toprosas accoumauus VMEBUS (VITA)

Bonee 20 net Schroff agnsercs aktusHbIM yyacTHUKOM VITA, B LeHTpe
BHUMaHWsA KOTOPO# HaXOAATCA CneLnduKaLnm MOAYNbHbIX BCTPaUBAEMbIX
cucTeMm peanbHoro BpemeHu. Hanpumep, cneunanuctel Schroff onpegennnu
pasBuTue cTaHaapra kak VITA 46.11 (ynpaBnexue waccu ans cuctem VPX)

'pynna nponssopuTeneil NpoMbineHHbIX koMnbioTepoB PCI (PICMG)

Schroff HaxoauTcs B aBaHrapfe co3aaHus HOBbIX creunduKaLuil

L5 TENIEKOMMYHUKALLMOHHBIX U MPOMbILIEHHBIX MPUNOXKEHUIA. B yacTHoCTH,
Schroff 6611 1 0cTaéTcs B 3HAUUTENbHOI CTENEHU BOBJEGYEHHBIM B pa3paboTky
cranpaptoB AdvancedTCA u AdvancedMC, a Takxe 6Gbl1 OTBETCTBEHHbIM

33 MexaHuyeckyto Yactb cuctem MicroTCA

AnbsHc PXI Systems Alliance

Cranpaprt pacwupenuit PCI ans KOHTPONbHO-U3MepUTENbHBIX NPUGOPOB
(PXI) paspa6otaH rpynnoit PXI Systems Alliance u noctosHHo 06HoBAsETCA
ONsi COOTBETCTBUS COBPEMeHHbIM TpeboBaHuam. Cneundukauus PXIe
onpefensieT apxXUTeKTypy BbICOKOHAAEKHbBIX CUCTEM ANA NPUMEHEHNA

B c(hepe UCMbITaHMil, U3MepeHnit 1 aBToMaTu3aumumn. Kak accounmnpoBaHHbiit
uneH anbsHca, Schroff nogaepxkusaet aToT cTaHAapT

Be M3Ienus IUIsl obecriedeHust decrepe-
0oliHOI pabOTHI B OyIyILIEM.

Baxueiiim TpeboBaHMEM Kak K CTaH-
TTAPTHBIM, TaK Y K 3aKa3HBIM IIIACCH JIJIS Ma-
TUCTPATBHO-MOYJIbHBIX CUCTEM SIBIISIETCSI
CTPOTOE COOTBETCTBUE MEKITYHAPOTHBIM OT-
KPBITBIM CTaHIApTaM U crielnpUKaLusIM,
Onaromapst KOTOpOMY CTAaHOBUTCST BO3MOX-
HOIl COBMecTHasi paboTa KOMITOHEHTOB
OT pPa3HBIX MTPOU3BOIUTENICH B OMHOM cHC-
teme. Haxomsch Ha mepemoBoM pybexe
TEXHOJOTUIECKUX Pa3paboTOK, KOMITaHUS
Schroff siBnsieTcsl aKTUBHBIM YJIEHOM MEX-
JTyHapOIHBIX OpraHU3aLuii M0 CTAHAAPTA3a-
1mu (TabJ1. 2), yuacTBys B pa3pabOTKe HOBBIX
crienmuKalnii ¢ caMoro Hayasna.

B kauecTBe rnob6anbHOrO MEXIyHAPOI-
HOTO UTPOKa Ha peIHKe Schroff 6picTpo U
3(p(HEKTUBHO BHEAPSIET HOBBIE TEXHOJIO-
MU ¥ UHHOBAallMU B CBOEI MPOMYKIIUU,
YTO MO3BOJISIET KJIUEHTAM MOJIy4yaTh AO-
CTYIl K CAMOMY COBPEMEHHOMY 000pyI0-
BaHuio. Huzke 6ynyT 6os1ee moapo6Ho pac-
cMoTpeHbl petenust Schroff nis Hanbonee
MOMYJISIPHBIX CTAaHAAPTOB MOCTPOEHUST Ma-
TUCTPAIbHO-MOYJTbHBIX CUCTEM.

Cucrembl ADVANCEDTCA -

MAKCUMMAIJIbHAS

NMPOU3BOAMUTEJIBHOCTDb

U MOLHOE OXJIAXKAEHME
AdvancedTCA — Advanced Telecommu-

nications Computing Architecture — siB-

JISIETCS TIEPBBIM OTKPBITHIM CTAHIAPTOM

st moctpoeHuss MMC orepatopckoro
Kiacca ¢ Ko3(hGUIMEHTOM TOTOBHOCTH
99,999% («5 meBATOK»), MpeIHa3HAYCH-
HBIX JUUISI pabOThI B TEJIEKOMMYHUKAIIMOH-
Ho#l cdepe (puc. 3). Bricokas BwIuMC-
JIUTEJIbHAsT MOIIHOCTh B COYETAHUU C
BO3MOXHOCTBIO PE3epBUPOBAHUST BCEX
OCHOBHBIX Y3JIOB TTO3BOJISIET 3TUM CUCTE-
MaM B HETIPEPbIBHOM peXKrMe 00padaThl-
BaTh OTPOMHBbIEC TIOTOKHU JAHHbBIX, IUPKY-
Jipyrolux B cetn MHTepHeT, n Tpaduk
MOOMJIBHBIX oriepaTopoB cBsi3u. Crenu-
¢ukanys 6bUTa pa3paboTaHa v TOIIEPXKM-
Baetcs opranuzanueit PICMG.
Braropapsi 60bLIMM pa3Mepam TiaThl
AdvancedTCA criocoGHbI BMeIaTh 00JTb-
110€ KOJIMYECTBO 3JICKTPOHHBIX KOMIIO-

Puc. 3. Waccu gna MMC cranpapTa AdvancedTCA

HEHTOB U JIOTTOJTHUTEIBHBIX ME3OHMHHBIX
monayieir pacimupeHus:  AdvancedMC
(AMC), 4TO MO3BOJISAECT peaqnu30BbIBAThH
MOIIIHbIE y3J1bl 00pabOTKU TaHHBIX, TPE-
oyomne 3¢GGEeKTUBHOIO OXJIaXKIEHMS.
Mopaynau AdvancedM C aBisiIOTCSI cCaMbIMU
MaJICHbKMMHU B3aMMO3aMeHsIeMbIMU 0J10-
kamu B cucrteMax AdvancedTCA. Onu
ycTaHaBIuBalTcs B cucteMy Advanced-
TCA nipu nomMo1Iu aganTepoB UK CIIeL-
aJIbHBIX TJIaT-HOCUTENEU IJisT Monayjiaei

AMC 1 03BOJISIIOT pACIIMPUTh (PYHKIIMO-

HaJIbHOCTb CUCTEMbI HanboJiee MPOCThIM 1

TMOKMM CIIOCOOOM.

J171s1 opraHu3aluy CBSI3U MEXIY MOJIY-
nsimu kpoccruiata AdvancedTCA ucnosib-
3yeT TocJieioBaTe/bHble auddepeHmn-
albHble KaHajibl LVDS (Hu3koBoJibTHasI
nuddepeHIMalbHas Tepenaya CUrHa-
Jla) ¥ TIOAJEPKUBAET pa3IMUyHbIe MPOTO-
KOJIbl OOMEHa TaHHbIMU, Takue Kak Ether-
net, Serial RapidlO, PCI Express uiu
Infiniband.

Kpoccmiara MoxeT UMETh pasinyHyIo
TOIOJIOTUIO — ABOMHas 3Be31a (Dual Star),
nyonupoBaHHasi aBoiiHas 3Besga (Dual-
Dual Star), nomHocBs3Hasi ceth (Full
Mesh), pu 2TOM Bce BapuaHThl TOIOJIO-
MU OPMEHTUPOBAHBI Ha TIOCTPOCHUE pe-
3epBUPOBaHHBIX cucteM. KpomMe Toro, B
maccun  AdvancedTCA npemnycMoOTpeHO
ITOJTHOE Pe3ePBUPOBAHME BCEX KITIOUYEBBIX
9JIEMEHTOB — MOJyJIeli BBOIA TUTaHUS
(C BO3MOXKHOCTBIO ITOAKITIOUEHHUsI K He3a-
BUCHMBIM BXOJHBIM JIMHMSIM), CUCTEMBbI
OXJIAXKIIEHUsI, @ TAKXKE CUCTEMBI yIpaBJie-
Hus mwaccu (Shelf Management), umeto-
el Haubosiee WIMPOKUN (DYHKIIMOHAI
(B TOM UHMcie peau3yronieil BO3MOXKHOCTb
«ropsiyeii» 3aMeHbl MOJYJICi), 1 BO3MOX-
HOCTb €T0 HaCTPOWKM JIJIST pellleHrs] KOH-
KPETHOM 3a1a4u.

OCHOBHBIE XapaKTePUCTUKN CUCTEMHBIX
maccu AdvancedTCA ot Schroff:

@® TIPOITYCKHAs CITOCOOHOCTh KPOCCILIAThI
100 I'dut/c (B 3aBUCUMOCTH OT TOTIOJIO-
ruu — 1o 300 ['our/c);

@ MOIIHOCTh oxyaxkaeHus po 500 Br Ha
miaty (mo 8 KBt Ha 1accu) mpu pasHo-
CTH TeMITEpaTyp BO3yXa Ha BXOJE U BbI-
xozne B 10 K;

@ IIMpoKas JUHEWKa CTaHAAPTHBIX TTPO-
IIYKTOB C YMCJIOM CJIOTOB OT 2 10 14;

@® OINMIIMOHAIBHO — UCTOYHUKHU TTUTaHUS
IePEMEHHOT0, TTOCTOSTHHOTO M KOM-
OMHUPOBAHHOTO MEPEMEHHOTO,/TIOCTO-
STHHOTO TOKa;

® JOTIOJTHUTENIbHAA ~ cepTU(dUKaus u
MPOBEIeHNE PACIIUPECHHBIX NCTIBITAHWI
10 TpeOOBaHUSIM KJIMEHTOB;

@ miatpopma ¢ BBICOKUM KO3(PHULIMEHTOM
FOTOBHOCTH (IOCTYITHOCTH 99,999%);
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@ pe3epBUPOBAHUE UCTOYHUKOB (MOAYJIEH
BBOJIa) MUTaHUsI, OJIOKOB OXJTAKICHUS 1
CHCTEMBI YTIPaBIeHUSI («ropstaasi» 3amMe-
Ha MojyJieil) obecreunBamT Gecrepe-
00JiHY10 paboTy yCTPOICTBA;

©® pa3UYHbIE TOMOJOTUU OOBETUHUTENb-
HBIX IJ1aT;

® pa3BuTasl pPE3epPBUPOBAHHAsI CUCTEMA
ynpasieHus 1maccu (Shelf Management);

@ LIKUPOKUIL ACCOPTUMEHT AOTOJHUTENb-
HBIX MEXaHUYECKUX KOMIIOHEHTOB: Ie-
PEeIHUX MTaHeJIel, IepKaTeyieid MOIyJIei
AMC, BO3IYIIHBIX 3aCTOHOK U IPYTHUX
3aMacCHbIX YaCTeN.

Cuctemnl MicrOoTCA -
BbICOKASA
NMPOU3BOAMUTEJNILHOCTDb
B HEBOJILLLWOM KOPNYCE
MicroTCA — Micro Telecommunica-
tions Computing Architecture — rmpeacTan-
JseT cob6oii MomHbie MMC HeGoabIIMX
rabapuToB It THOKMX CICTEMHBIX pellle-
Huii (puc. 4). Beicokasg MaciTadbupye-
MOCTb ¥ BOBMOXHOCTH MCTIOJIb30BAHUS B
KauecTBe (HYHKIIMOHAIBHBIX OJIOKOB IIH-
poKoro Habopa CTaHAAPTHBIX MOMyJeit
AMC (Tex ke, uTo 1 B cucteMax Advan-
cedTCA) mo3BOJISIOT JIETKO aalITUPOBATh
CUCTeMY K TpeOOBaHMSIM KOHKPETHOH 3a-
nayn. MMC crannaprta MicroTCA, Takke
HMMeEIOIINE BICOKUI KO3(h(MUIIMEHT FOTOB-
HocTh 99,999% («5 NEeBSITOK») U BO3MOX-
HOCTb Pe3epBUPOBAHUST KIIOUEBBIX KOM-
MOHEHTOB, BCE yallle UCIONb3YIOTCS He
TOJIbKO B TE€JIE€KOMMYHUKALIMOHHBIX CH-
cTemMax, HO U B JAPYruX o0JacTsX, TaKUX
Kak TpPOMBIIUIEHHAs] aBTOMAaTU3alus,
BBICOKOCKOPOCTHAasi 00paboTKa M300pake-
HUI, CIOXXHOE MEAULIMHCKOE 000pyn0Ba-
HUeE, CJIOXHbIe (DU3NUYECKUE IKCTIEPUMEH-
TaJbHbIE YCTaHOBKM (Hampumep, bonb-
woit agpoHHblii kostaigep B CERN).
Cneuundukauus MicroTCA Takke Oblia
paspaboTaHa ¥ MOJIePKMBAETCSI OpraHu-
3auueit PICMG npu akTUBHOM y4acTUU
WHKeHepoB KoMmnaHuu Schroff.

Puc. 4. Waccu pna MMC ctanpapta MicroTCA

B pamkax cranmapra MicroTCA cyiie-
CTBYIOT 4 BapuaHTa crneuuuKanuii
MTCA.0 — MTCA.4:
® MTCA.(O: 6a30BBIii BapuaHT JISI KC-

TIOTb30BaHUS B TEJIEKOMMYHUKAIIMOH-

HBIX CHCTEMaX;
® MTCA.1: ycusieHHBII BapuaHT ¢

TIOBBIIIIEHHOM ynapo- u BUOpPO-

TMPOYHOCTHIO U PACIIMPEHHBIM IHAaTa-

30HOM pabovYMX TeMIIePaTyp;
® MTCA.2 u MTCA.3: BapuaHTBI C BO3-

JYITHBIM Y KOHTYKTUBHBIM OXJTaKIIEHU -

€M IS KCTPEMAIbHO TSKENBIX YCII0-

BUI OKCIUTyaTallnu;
® MTCA .4: BapuaHT ¢ CCTEMOI BBO/Ia-BbI-

BOJIA C 3a/IHEl CTOPOHBI TSI MOIYIbHBIX

KOHTPOJIbHO-U3MEPUTETHHBIX CUCTEM.

OCHOBHBIE XapaKTePUCTUKN CUCTEMHBIX
maccu MicroTCA ot Schroft:

@ TIPOITYCKHAsT CIIOCOOHOCTH KPOCCILIATHI
1o 40 I'éut/c;

@ TIo/IIePKKa BEBICOKOCKOPOCTHBIX TTIOCTIe-
JOBATETHHBIX TIPOTOKOJIOB U MHTEJUIeK-
TyaJIbHOE yTIPaBJIeHNE MOIYIISIMU;

® cootBeTcTBHE crienudukanusam PICMG
MicroTCA.0, MicroTCA.1 u MicroTCA 4;

©® BO3MOXHOCTb MCITIOJIb30BaHUSI B OJTHOM
cuctemMe MicroTCA monmyneit Advan-
cedMC 1rectu cTaHAAPTHBIX Pa3MepoB
C TIOJIEPKKOU «TOpsTIeii» 3aMEHBI;

@ 11aTdopma ¢ BEICOKUM KO3 DUITMEeHTOM
TOTOBHOCTH (IOCTYITHOCTH 99,999%);

© pe3epBUPOBAHNE UCTOTHUKOB MMUTAHUS,
0JIOKOB OXJIAXKIIEHUSI I CUCTEMBI YTIPaB-
JIeHus («ropsiyas» 3aMeHa MOMIYJIei)
obecneunBaloT becriepedoitHy1o padoTy
CHUCTEMHOTO I1acCH;

© pa3BUTAas CUCTeMa YIpaBJIeHUs Iaccu
(Shelf Management) ¢ BCTPOEHHBIM
TPOTPAaMMHBIM O0ECTIeUeHUEM;

® IIMPOKUI aCCOPTUMEHT JOTIOTHUTEb-
HBIX MEXaHUYECKNX KOMITOHEHTOB: TIe-
penHMX maHenel mist momyieir AMC,
BO3IYITHBIX 3aCJIOHOK W IPYTUX 3arac-
HBIX YacTe.

Cucrembl CompacTPCI
u CompAcTPCI SERIAL —
OT NPUBLIYHLIX AO
BbICOKONMPOU3ZBOAMUTEJIbHbIX
OpuruHanbHble cructembl CompactPCI
ObUIU ITpeACTaBIeHBI el B 1990-x rogax Ha
OCHOBE apXUTEKTYPbl U CTPYKTYPbI IIUHbI
PCI HacTOMBHBIX KOMITBIOTEPOB TOTO Bpe-
MeHu. C Tex Mop HIMPOKOE MPUMEHEHUE
Hanu cucteMbl CompactPCI ¢ paspsia-
HOCTBIO HIMHBI 32 uiu 64 6uta U YUCIOM
CJI0TOB OT 4 (B MCXOAHOI Bepcuu) o 21,
MpUYEM YBEIMUYCHHUE KOJUUECTBA CIIOTOB
JOCTUTAJIOCH TTPY MTOMOIIU UCTTOIb30BAHUST
moctoB pacmupeHusi PCI-to-PCI. Pocr

Puc. 5. Wacen pna MMC cranpapta CompactPCI
Serial ¢ pe3epeMpoOBaHHbIM 610KOM NUTaHUA

TpeOOBaHUI K MPOITYCKHOI CITOCOOHOCTH
KPOCCILIAThI M OOIIIEiT TTPON3BOAUTEIHHO-
CTU CHCTEMBbI OOYCJIOBWJI MEPEXOa OT Ma-

PpaJUIeIbHBIX IIHWH K TTOCIEI0BAaTeIbHBIM, 1

Ha OCHOBE TOM XK€ MEXaHUYECKOU CUCTEMBI,

yt0o 1 CompactPCI, Ho ¢ ucnoab30BaHEM

OBICTPBIX COBPEMEHHBIX MOC/EI0BATEb-

HbIx uHTepdeiicoB PCI Express, a Takke

BBICOKOCKOPOCTHBIX MHTEP(EHCOB Toce-

JIoBaTeJIbHOTO BBOAA-BbIBoAa, Ethernet,

USB u S-ATA/SAS, 6bl1a pazpabotaHa HO-

Bast cneundukanus CompactPCI Serial

(CPCle) (puc. 5). OTaMuuTeIbHONU 0CO-

oenHocTbio Kpoccriar CPCle sinsiercst

coyeTaHMe ABYX CUCTEM — JIJISI OCHOBHOTO
unrepdeiica PCI Express, a Takxe mist

USB u S-ATA ucnoJib3yioTcsi TONOJIOTMUA

«3Be3nar», a st Ethernet — «mmotHOCBsI3HAsK

cetb» (Full Mesh), uro mo3BouisieT B 60J1b-

LLIMHCTBE CTy4aeB 000MTHCH 0€3 OTAebHO-

ro kommyraTopa Ethernet B cneupaibHOM

ciote. CucreMa MOXET UMETh 1 CIIOT IJist

MPOLIECCOPHOI IIATHI U 10 8 niepudepuii-

HBIX CJIOTOB, MPUYEM JUISI BCEX CJIOTOB

BO3MOXHa OpraHu3aiiusi BBoja,/BbIBoja C

3anHeit croponsl maccu (Rear 1/0). Cre-

mupukanuu CompactPCI u CompactPCI

Serial 6bUIM pa3pa®oTaHbl U MOIACPXKU-

Batotcst opranuzauueit PICMG.
OCHOBHBbIE XapaKTePUCTUKN CUCTEMHbIX

maccu CompactPCI u CompactPCI Serial

ot Schroff:

@ IIVPOKWI aCCOPTUMEHT M3ICTUN IS
MMC na 6aze CompactPCI misg miat
BeIcoToit 3U 1 6U;

o maccu CompactPCI Serial cooTBeTCTBYIOT
crietndukanysam PCle Gen3, SATA Rev.
3.0, USB 3.0 u Ethernet 10G Base-T;

® Osioku nutaHust ATX uiiv Ha OTKPBITOM
IIacCH, a TaKXKe pe3epBUpPOBAHHBIC B
BUJIC BCTAaBHBIX MOJIYJICIT;

@ pa3IMYHbIC BapUAHTHI KPOCCILIAT;

@ IIMPOKUI aCCOPTUMEHT JOIOTHUTETb-
HBIX KOMITOHEHTOB, TaKMX KaK CTaHAapT-
Hble WIM WHIWBUOYaJIbHBIC TIEpeIHUE
MMaHes I, 3arJIyIIK1, 3JIeMEHTHI yIIpaBJie-
HUS BEHTWIATOPAMM 1 OJIOKY TTMTaHUS,

@ MOAPOOHBIC MHCTPYKIIUM 110 9KCTLTyaTa-
LIMU TOCTYITHBI Ha BeO-caliTe.
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Cuctemsl PXI

u PXI ExPRESS —

AJNig NPELLU3UOHHbLIX
MHOTFOKAHAJNDbBHBLIX
U3MEPMUTEJIbHbBIX CUCTEM

OpurunHansabie MMC crangapra PXI
SIBIISLTACH paciiupenrieM cucreM Com-
pactPCI, obieryaroimmm 1X UCIIOIb30Ba-
HME B KOHTPOJIbHO-U3MEPUTETBHOM arma-
patype. B cucreMe ncnonbyercs 32- uinu
64-paspsnnas mmHa CompactPCI, Ho
Gyaromapsi HaJIMYUIO JTOTIOJHUTEJbHBIX
BBICOKOTOUHBIX ~ TAKTOBBIX  CHUTHAJIOB
ISl CHHXPOHU3ALUKU U3MEPEHUI TEXHO-
norusa PXI cayxut HagéxHOM T1aThOp-
MOW IJII TECTUPOBAHUS U U3MEPEHUMH,
a TakKe ISl TPOMBIIIJICHHBIX CCTEM aB-
TOMaTHU3al1H.

[To ananoruu ¢ cucremamu Compact-
PCI Serial nnst yBenuueHus Npou3BO-
JMUTELHOCTA WM TOBBILIEHUsI TaKTOBOW
YaCTOThI U3MEPUTEIbHBIX cucTeM PXI Tak-
K€ TTOTPeOOBAJICS MEPEX0/ K UCITOIb30Ba-
HUIO TIOCJIEN0BaTEeNIbHBIX MHTEepGhEericoB
mnepenayyd JaHHBIX U ObLIa pa3paboTaHa
creundukamnus PXI Express (puc. 6),
OCHOBaHHasi Ha BBICOKOCKOPOCTHOM MH-
tepdetice PCle ¢ TakTOBOI1 4YacTOTOI 10
100 MIi. Kpoccmara PXle MmoxeT ObITh

WHAMBUIYAJIbHO CKOH(DUIYpUpPOBaHa IO
TpeOOBaHUsI KOHKPETHON 3agayu MyTEM
HCTOB30BaHMS PA3IMUHbBIX COUETAHUIA
moctoB PCI-to-PCI, xomMmyTaTopoB
PCI Express u wmopnyneii reHepa-
LIMY CUTHAJIOB CUHXPOHU3AIUM, yCTa-
HaBJIMBaeMbIX Ha 3aJHEll CTOpOHE
KPOCCILUIATHI.

7151 o6ecrieueHust BOSMOXKHOCTH HC-
MOJIb30BaHUSI CTapbIX MOIYJIEl cOopa 1
00paboTKM JaHHBIX cTaHgapta PXI
B HOBBIX cucteMax PXle npeaycMoTpeHbl
Takke KpOCCIIaThl C TMHOPUIHBIMU CJIOTa-
Mu. OO6paTHasi COBMECTUMOCTb 00ecTeun-
BaeTCsl TMOPUIHBIMU TepudepuinHbIMU
CJI0TaMU, COBMECTUMBIMU CO CTapbIMU
kapramu CPCI, PXI unu Gosiee HOBBI-
mu matamu CPCI Express u PXIe. Cne-
uudukanus PXle ompeneneHa u 1oja-
nepxuBaercs opranusauueit PXI Systems
Alliance.

OCHOBHBbIE XapaKTepUCTUKN CUCTEMHBIX
maccu PXI u PXle ot Schroff:
® IIMPOKMI aCCOPTUMEHT HACTOJIbHBIX

cuctem PXI u PXle ¢ paznuyHbIM KOMK-

YECTBOM CJIOTOB;
® KOMMYTaTOPbl, MOCTHl ¥ MOMIYJIM CUH-

xponunzaunu (PXle), BoimonHeHHBIE B

BUJIe ME3OHUHHBIX MOMIYJICi, ObICTpast 1

Puc. 6. HactonbHblit Kopnyc
ana MMC cranpapra PXI Express

MpocTast afanTalust apXuTeKTYpbl CU-
CTEeMbI K TPeOOBaHUSIM TIPUTOXKEHUIA;

©® MOJyJIbHasE KOHCTPYKIIMSI TO3BOJISIET
JIETKO 3aMEHSITh KOMITOHEHTBI CUCTEMbI
Ha MecTe;

® ONTUMU3UPOBAHHAS KOHIICTIIUS BO3-
IYIIHOTO OXJIaXACHUS ISl YJydilie-
HUSI TEIJIOOTBOAA MPU HU3KOM YPOB-
He IyMa;

@ nonaepxuBaer crenudukamnuio PCle
Gen3 1 IPOMYCKHYIO CIIOCOOHOCTD CH-
creMbl 10 16 I'out/c.

MpomblwneHHas naw-namaTb

HAOEXXHOE XPAHEHWE OAHHbBIX
B 3KCTpeMasibHbIX YCITOBUAX

 [lononuutenbHas 3awuTa ot nbiiu W Bnaru - IP57 )
* licnonHenne B pacluMpeHHoM AuanasoHe Temneparyp -40

- JlMavpyoLumne nosuuny
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Cucrtemsnl VME,

VXS u VPX -
HALEXHDIE TEXHONOIUMU
AN XXECTKUX YCJIOBUM
SKCNAYATALMUM

[lepBoHauanbHo cTtaHmapt VMEbus
obu1 onpeneséH B 1980-x rogax rpynmoi
npousBonuteneii  u3menuit  VMEbus
(VITA). Cranmapt OblT pa3paboTaH Ijis
MPUMEHEHUsT B CHCTeMaX aBTOMaTUdec-
KOTO YIpaBJIeHUs] B MPOMBIIUIEHHON U
000poHHOI cdepax W TpeaycMaTpuBal
HCTIONIb30BaHMEe Mofyneil Bbicotoir 3U,
6U wumu (oueHb penko) 9U, mmpuHoii
4HP u rayounoi 160, 220 uau 280 mm.
Takum oOpa3om, cucTeMbl Ha 0ase IIu-
Hbl VME MoryT umeTsb 10 21 cioTta B cTaH-
JApTHOM IIIaCCHU ILIMPUHON Koprmyca B
19 mroitmoB.

[lepBbiM 1mIaroMm Ha TYTHU TOBBILIE-
HUSI TIPOMYCKHOUM CIMOCOOHOCTH IIMHBI
VME, cnenaHHBIM HaMHOTO paHbllIe Ha-
yaja 3MOoXu MaccoBoro nepexona MMC
Ha TIOC/ienoBaTelbHble WHTepdEeiCHI,
craji nepexon Ha muHy VME64x — Toxe
napajyie/ibHylo, HO paboTaiollyio Ha
Oosiee BBICOKOI TakTOBO 4YacToTe 3a
CU€T UCIOJIL30BaHUSI 0OpPaTHO COBMECTH -
Moro ¢ kiaccudeckoit VME 1mrekepHoro

pa3béMa C MSThIO psiAaMu KOHTAaKTOB,
yTO OOECIeurBaeT Jydllee SKpaHUPO-
BaHWE CUTHAJIOB M, COOTBETCTBEHHO, 00O~
Jiee BBICOKYIO CKOPOCTb Tepefaavyu naH-
HbBIX, & KPOME TOTO, TOMOJTHSIET CUCTEMbI
VME BO3MOXHOCTBIO HCIOJb30BaHUS
TJIaT BBOJAA-BbIBOAA C 3aAHEH CTOPOHBI
1IaCCH.

B HacTostiee BpeMst pocT TpeOoBaHUIA
K TPOU3BOAUTEIbHOCTA U TMPOIYCKHOM
crocooHocTu MMC Ha 6a3e mnHbel VME
Takxke MPUBEI K Mepexoy Ha MocjenoBa-
TeJbHblEe MHTep(delichl nmepenayn aaH-
HbIX B crietdukanmsax VXS u VPX,
TakKe TMOAIePKMBAEMbIX accoliua-
uueit VITA (puc. 7).

Crangapt VXS saBisgercss ruOpuaHbIM
U IIpeACTaBIsIeT cOOO0l coueTaHue KiIaccu-
yecKoW mapaiienbHoii muHbel VME64x
¢ BBICOTOM Momyseit 6U ¢ TOmOoJHUTEIb-
HbIM pa3zbeMOM ISl TOCJen0BaTeb-
HbIX WHTepdeiicoB mnepenayd OaHHbIX
MEXIY MOAYJISIMU (TOTIOJNIOTUS «3BEe3[a»
U «IBOIHAsI 3Be3[a») CO CKOPOCTBIO JIO
10 I'but/c.

Camast coBpeMeHHasT creluduKays
VITA — VPX, ocHoBaHHasi TOJIbKO Ha
rnoceaoBaTe/bHbIX T depeHIIMaTbHbIX
KaHasax nepenayu naHHsix (LVDS), uc-

Puc. 7. TuépupHoe waccu gna MMC ctanpapTos
VMEG64x, VXS, VPX

MOJIb3YET CIEUMaJIbHbIMA TJIACTUHYATBIN
Pa3beM C BBICOKUM YPOBHEM dKpaHUPOBa-
HUSI M 3a1LUTHI, & TAKXKE ONPENESET CTOM-
KOCTb K MEXaHUYeCKUM (yaapbl U BUOpa-
1IMA) BO3JEUCTBUSIM U TMIpejrosaraet
KCIOJIb30BaHUE KaK BO3JYIIHOTO, TaK U
KOHAYKTUBHOTO OXJIAXKIEHMUSI.

Takum o6pazom, MMC Ha ocHOBe
cneuudukauuu VPX Moryt pabortaTh B

Mbil OBHOBU/INCb U PACLLUPAEM

BALLUM KOMMNETEHUMM

YYEBHbIN LLEHTP
MPOCOMT-MOCKBA

AvncraHUMOHHbBIE KypCbl:

SCADA-CUCTEMbBI

y + OcHoBbl paboTbl ¢ MPOrpaMMHbIM
- naketom ICONICS GENESIS64

MPOrPAMMUPOBAHMUE MK

+ Pab6orta c koHTponnepamun FASTWEL I/0
B cpepe CODESYS V2.3

+ Pa6ora ¢ koHTponnepamu WAGO I/0
B cpese CODESYS V2.3
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Puc. 8. Waccu ana MMC cranpapta VPX
C KOHAYKTUBHBIM OXNAXAEHUEM A YCTAaHOBKU
Ha 6opT HoCUTENA

CaMBbIX XXECTKUX YCTIOBUSIX BHEIIHEH cpe-

IBI (puc. 8).

OCHOBHBIE XapaKTePUCTUKN CUCTEMHBIX
mwaccu VME, VXS u VPX ot Schroff:

® IIMPOKUIT aCCOPTUMEHT CUCTEMHBIX
maccu moxayseit Beicoroit 3U u 6U Ha
0a3e GJIOYHBIX KAPKACOB (IJIsT YCTAHOB-
k1 B 19-mrofiMoBbIi miKad) miam Ha-
CTOJILHBIX KOPITYCOB;

@ TofifiepKKa Crelu@uKauii CUCTEMbI
VMEbus, VME64x, VXS n VPX;

® YyCWICHHbIE BapWaHTHl WCIOJHEHUS
1accu Jyist paboThI B YCIOBUSIX BO3IEH-
CTBUS YIapoB W BUOpAINii, BBICOKUX U
HU3KUX TeMIIepaTyp M MOIIHBIX dJIeK-
TPOMAarHUTHBIX TTIOMEX;

® IIMPOKUII aCCOPTUMEHT aKCeccyapos,
TaKUX KaK TepeaHue TaHeIu, BO3MyI-
HbIe 6apbephl, 3axkuMbl Card Lock mist
CHUCTEM C KOHIYKTUBHBIM OXJIAXIEHU-
eM, OJIOKY TTUTaHUST;

@ cucTeMbl yripaBiaeHus ais maccu VPX
B BUJIE ME3OHUHHBIX MOJTYJIE, COOTBET-
crBytomunx cnenudukan ANSI/VITA
46.11-2015.

OBBbLEAVHUTENDbHBIE NJATDI

anga MMC
Kommnanwus Schroff mpenaraer mmpo-

Kyl0 HOMEHKJIATYypy OOBEIUHUTEIbHBIX

miat it MMC Bcex TIOITyJISIPHBIX CTaH-

NapTOB, MEPEUNCICHHBIX BBIIIE, KOTOPHIE

pa3pabaTbIBaeT M MPOU3BOANT COOCTBEH-

HBIMU cuiamu. [loaToMmy, Kpome cTaH-

MApTHBIX TUIAT, OHA MOXET pa3padboTarh 1

WU3TOTOBUTH UHAVNBUIYAJIbHbIE O0BETUHNU-

TeJbHBIE TUIATHI TT0 TEXHUYECKOMY 3ama-

HUIO KJINEHTA, B TOM YKCJIe TUIAThI C BOJO-

OTTAJIKABAIOIIUM MTOKPBITUEM, CTOUKUM K

00pa30oBaHUIO KOHAEHCATa BHYTPU LIACCU

MpU Tepenanax TeMIeparyp.
Kpoccmnarel Schroff momnmepxkuBaioT

HCKITIOYUTENBHYIO 1I€IOCTHOCTh CUTHAJIA 1

paccuMTaHbl Ha CaMble BBICOKKE CKOPOCTHU

nepenayu NaHHbIX (puc.9).
OCHOBHbBIE XapaKTePUCTUKU OO beTUHU-

TeJNbHBIX TUIAT OT Schroff:

® Kkpoccruiatel ctaHaapToB AdvancedTCA
n MicroTCA ¢ mpomycKHOU cIioco0-
HocThio 10 100 [ouT/C ¢ BBICOKOI 1ie-
JIOCTHOCTBIO TIepeaun CUTHAA;

® IIMPOKWIT aCCOPTUMEHT CTaHAAPTHBIX
kpoccrutat CompactPCI Serial 1 Com-
pactPCI paspsinHocteio 32 u 64 Gura
Boicoroit 3U u 6U ¢ pa3jinMuHbIM KO-
YeCTBOM CJIOTOB;

@ crnenuanbHble Bepcur PSB 1 H.110 mnst
KOMMYHUKAIIMOHHBIX TPWIOXEHUN, a
TakKXe WHIWBHUIYaTbHbIE BapUaHTHI
00BeNMHUTETHbHBIX TUIAT;

® ceMeiicTBO 00beAMHUTENbHBIX T1aT PXI
¢ Mmoctamu PCI-to-PCI, kommyTaTopa-
mu PCle 1 MomyasiMu CUTHAJIOB CUH-
XPOHU3AINY TSI MHOTOKAHATTBbHBIX 13-
MEPUTETbHBIX CUCTEM;

® IIUPOKUIT aCCOPTUMEHT OObETMHUTEb-
Hoix wiaT VME u VME64x ¢ pasinu-
HBIM KOJIMYECTBOM CJIOTOB U B Pa3HBIX
Bepcusix st miat 3U u 6U;

Puc. 9. Kpoccnnatbl gna MMC cranpaptos CompactPCI Serial, VME64x, VPX

® o0benuHuTeNbHBIE TIaThl VPX 1 VXS
IIJIST IPYJIOKEHUM B COOTBETCTBUU C HO-
Beiimmmu criendukansmu VITA;

® KPOCCIUTAThl TTUTaHUS IIJIT YCTAaHOBKU
0JIOKOB MUTAHMS C PE3EPBUPOBAHUEM.

CHUCTEMBI YNIPABJIEHUA
LWACCMU — KJIIOY

K NOCTPOEHMIO HAREXHbBIX
MMC BLICOKO FOTOBHOCTH

MHorue TpWIOXEHUs] B Pa3TUIHBIX
OTpacisx, TaKUX KaK TeJIEKOMMYHMKa-
uu, UT-undpactpykrypa u 000poHHbIE
TEXHOJIOTUU, TPEOYIOT MPUMEHEHUS BbI-
YUCTUTETHHBIX CUCTEM C BEICOKUM KO3(]-
(UIIMEeHTOM TOTOBHOCTU U/UJHN C PYyHK-
LUSIMA HETIPEPHIBHOTO MOHUTOPUHTA UX
TEKYILIETO COCTOSTHUSI U yTIpaBJIeHUsT pabo-
TOU armapaTHOM MIaThOPMBI.

DyHKIINUY CUCTEMBI YIIpaBICHUS arlma-
patHOli TUIaTOpMOIl (IIacCu) BKIIIO-
YalOT WHBEHTApU3aLWI0 000PYAOBAHUS
(Kakue mIaThl M Ha KaKUX MecTax ycTa-
HOBJIEHBI B IIACCH), a TaKXe TMOCTOSIH-
HBII cOOp M aHAIN3 JAaHHBIX O PEXMMax
ero paboTel, BKJIOYas TeMIlepaTypHBII
peXUM U XapaKTEePUCTUKU IO MUTAHUIO
(HampsKeHUe M MOTpeOsIeMblii TOK).
DTO TO3BOJSIET CBOEBPEMEHHO BBISIB-
JIATh OTKJIOHEHUsI 3TUX MapaMeTpoB OT
HOPMaJIbHbIX 3HAYE€HUN U TPUMEHSITh
Kak BHYTPEHHUE KOHTPMepbl (Hampu-
Mep, YBEJIMYMBATh CKOPOCTb Bpalle-
HUSI BEHTWISTOPOB TMpPU IEeperpese),
Tak ¥ BHEIIHUE — COOOLIATh O HELITaT-
HBIX CUTyalMsIX Ha BEPXHUU YPOBEHb
yTpaBJeHusI.

Kak mpaBuio, kaxnaasi miata B TaKoit
CHCTeMe OCHAlLeHa JIOKAJTbHbIM KOHTPOJI-
JIEpOM Ha caMoOli IiaTe, KOTOPbI MOXKET
rnepefaBaTh JaHHble KOHTPOJUIEpY Oolee
BBICOKOT'O YPOBHSI — CHICTEME YIIPaBIeHUSI
maccu (Shelf Management), KoTophle,
B CBOIO OY€peb, MePefaloT X Ha BEPXHUI
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41,75 Mm

A
Y

67,6 MM

Puc. 10. Kontponnep cucrembl ynpasneHus
waccu ana MMC cranpapra AdvancedTCA

YPOBEHb, TTO3BOJISISI BHEIITHEMY CUCTEMHO-
My MEHeIXepy TPOCMaTPUBATh T aH-
HbIE U TIPU HEOOXOMUMOCTHU PearnpoBaTh
Ha UX U3MEHEHUSI.

Kommnanus Schroff mpennaraer cucre-
MbI yrpaBieHus maccu 11t MMC Bbico-
KOI TOTOBHOCTM cTaHmaptoB Advanced-
TCA, MicroTCA u VPX or koMnaHuu
Pigeon Point (Takxke Bxonsieil B KOH-
1epH nVent), KOTOpbIE IMUPOKO UCIIONb-
3YIOTCSI BEAYIIMMU KOMITAHUSIMU TIO BCE-
MY MUpPY U NIPEACTABJSIOT COOOI HaaEX-
Hble U 3(G@GEKTUBHBIE MO CTOMMOCTHU
CUCTEMBI YIIPaBICHUS IIaCCU, TPUMEHSsIe-
MbI€ KaK B CTAHAAPTHBIX, TaK U B UHIVBU-
JyaJTM3UPOBAHHBIX U151 KOHKPETHOTO TIPO-
ekta MMC.

OCHOBHBIE XapaKTEPUCTUKU CUCTEM
ynpasieHus maccu (Shelf Management)
ot Schroff/Pigeon Point:
® TOTOBBIE K UCITOJIb30BAHUIO KOHTPOJUIE-

pbl maccu mast cucreM AdvancedTCA

(manmpumep, SHMM-700R) (puc. 10)
u VPX VITA 46.11 (CHMM-700R);

©® KOMIUIEKTHI pa3paboTyrKa KOHTPOJUIe-
pOB  CHUCTeM YIpaBJeHUs IIaccu
cranmaptoB AdvancedTCA, MicroTCA
u VPX, koropble pa3pabaTbiBalOTCs
CuJiaMd KJIMEHTOB U BKJIIOYAIOT B
cebs1 KOHTPOJIIep, BCTPOEHHOE TMPO-
rpaMMHOe obecrieueHue, MmIaTy-HOCH-
TeJTb W 0a30BbIIi KOMIUIEKT JOKYyMEH-
Taluu;

@ 0o0mpHas MOKYMEHTAlWus U TEeXHU-
yecKkasl TMOAIepKKa B TeUeHUE OTHOTO
TOofia C BO3MOXKHOCTbIO TIPOITICHUST IO~
TEPKKH.

PA3PABOTKA
UHAUBUAYAJNbLHBIX LWWACCHU
ana MMC nopa xnio4
Kowmmanwust Schroff umeer MHOTONIETHMI
OTIBIT Pa3pabOTKU U TTPOU3BONICTBA UHIU-
BUIIyaTM3MPOBaHHbIX maccu 11t MMC u
WX OTHEJNbHBIX JJIEeMEHTOB (HampuMmep,
KpOCCIUIAT) 1O TEXHUYECKOMY 3aJaHUIO
kimeHTa (puc. 11). Mukenepsr Schroff ro-
TOBBI MTOAKITIOUATHCS K TIPOEKTY Ha JTI0O0M
aTare, HauMHasl OT BBIOOpA MOAXOASIIIeH
TexHosorun (cranmapra) mist MMC u
3aKaHYMBasi KOHTPOJIEM KayecTBa B TIPO-
11ecce CepUiTHOTO TTPOU3BOJCTBA U MOCIIe-
MPONAXXHBIM O0CTYKMBaHUEM, TIPU STOM
BCE TMPOIIECChl Pa3paboOTKU U MPOU3BO/I-
CTBA MPOXOASAT TNOJ OAHOW KpBILIEH,
YTO YCKOpSIET M TIOBBIIIAET UX 3PdheK-
tuBHOCTh. Lllupokoe ncnonpzoBaHme co-
BPEMEHHBIX METOIOB KOMITBIOTEPHOTO
MOJIEIMPOBAHUSI HA ATare pa3paboTKU 13-
NeNusl, TAKUX Kak:
® TEeTUIOBOE MOJENINPOBaHUE (PACUET CHU-
CTEMBI OXJTAKJICHMS);
©® MOJIETMPOBaHUE CXeM [JISI aKTUBHBIX
1IeTIeli, TAKUX KaK KOHTPOJIIePhI BEHTH -
JIITOPOB;
©® MOIEeIMPOBaHUE 1IEJIOCTHOCTH CUTHAJA
00BeMMHUTETHHOI TITATHI,
MO3BOJIIET ONTUMU3UPOBATH KOHCTPYK-
TOPCKME pEelIeHUs], YTO TAKXKe YCKOpsSIeT
pa3paboTKy M TapaHTHUPYeT MaKCUMalb-

Puc. 11. Mpumepbl MHAMBUAYaNU3UPOBAHHBIX Waccu Ana MMC, pa3pa6oTaHHbIX N0 3aKa3aM KANEHTOB

Hy10 9 (EeKTUBHOCTb KOHEYHOTO U3IETTHSI.
B paMxax mHIWBUIYaTbHO CIIPOEKTUPO-
BAaHHOTO peLIeHUs yIeasieTcsl OobIloe
BHUMaHUE HE TOJbKO TeXHUYECKOW Ha-
YUHKE U3METHUs, HO U ero An3aiiHy (1BeT
okpacku, ¢opma, JTOTOTUIIBI), KOTOPBIi
MOXET COOTBETCTBOBATh BCEM IIOXKeJsa-
HUSIM KJTMEHTA.

ToroBble crcTeMbl MOABEPTAIOTCS pac-
IIMPEHHBIM BHYTPEHHUM UCTIBITAHUSIM 10
MPOBEPKE KOHCTPYKLIMU, TAKUM KaK:

@ TpoBepKa MEXaHUIECKUX TOTTYCKOB;
©® (DyHKIIMOHAIBHBIE TECTHI;
© TEeTUIOBBIE M3MEPEeHUs Ha MeXaHWde-

CKOM 00paslie;

@ VCITBITAHUS HA JIEKTPOMATHUTHYIO CO-

BMECTUMOCTB;
©® KINMaTUIeCKUe UCTIBITAaHNUS,

@ VUCITBITAHUS HA aKYCTUIECKUI TITyM;
® 1poBepka 3aiuThl [P;

© u3MepeHre IeJIOCTHOCTU CUTHAIA;
® pacuét HapaOOTKU Ha OTKa3.

HcnbITanus mpoBoasATCS Kak B COOCT-
BEHHBIX JJabopaTtopusix KomraHuu Schroff,
TaK ¥ B CTOPOHHUX CEPTUDUKATIMOHHBIX U
WCTIBITATEIbHBIX IIEHTPaX.

Bce mpou3sBoacTBeHHBIE TpoliecCchl B
Schroff cooTBeTCTBYIOT TpeGOBaHUSIM K
KauecTBy B COOTBETCTBUU C HOpPMaMu
DIN EN ISO 9001:2008, DIN EN ISO
14001:2004, OHSAS 18001:1999 1 muoru-
mu npyrumu. [locie mpousBoacTBa Kax-
IIOTO MBIl TMPOBOMUTCS TIATENbHAS
MPOBEPKA KauecTBa. DTO rapaHTUPYET, UYTO
HU OJWH TPOAYKT He OyAeT MOoCTaBieH
knueHTaM 6e3 100% npoBepku.

3AKNIOYEHME

PazBuTne coBpeMeHHBIX TEXHOJIOTHUI,
TaKUX KaK MIMPOKOIOJOCHBIN JOCTYM B
WuTepHeT, ceTu CBA3M CTAaHOAPTOB
4G/5G, rpaHnYHbBIe U 00JIaUHBIC BBIUKC-
JIEHUsI, aBTOHOMHBII TPaHCTIOPT U 1p.,
obecrieuuBaeT OBICTPBIM POCT 0OBEMOB
repeIaBaeMbIX JAHHBIX HA BCEX YPOBHSIX
UHOPACTPYKTYPHI CETHU, UTO 0OecTeyrBa-
€T BBICOKUI CIIPOC Ha YCTPOUCTBA UX 00-
paboTKM, BaskHOE MECTO Cpeld KOTOPHIX
3aHUMAIOT  BBICOKOMIPOU3BOAUTETbHbIE
MarucTpajibHO-MOIYTbHbIE
TeJbHbIE cUcTeMbl. Mcmonb3oBaHMe BbI-
COKMX KOMITeTeHIIni1 KoMmanuu Schroff B
pa3paboTke ¥ TPOU3BOACTBE pEIICHUN
IJIsI TIOCTPOEHMST coBpeMeHHbIXx MMC
MO3BOJISIIOT €€ KJTMEHTaM B TOJHOI Mepe
COOTBETCTBOBAThH BHI30BaM OBICTPO pacTy-
111ero peiHKa. @

BbIYUCIIN-

ABTOp — COTPYAHMUK
¢upmbl MPOCODT
Tenedon: (495) 234-0636
E-mail: info@prosoft.ru
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Pewenuma ADLINK

AN PO60TU3UPOBAHHBIX
NPOU3BOACTB HO OCHOBE
nnardpopmbl ROS

{Opmii LLnpokos

Po6oTtnsnposaHHbie nponssoacTea Tenepb nosciogy. C pacnpoctpaHeHMeM KOHLENLMK
Uuayctpum 4.0, Tpebytoweit HebbiBanon rubKoCcTH cucTeM QBTOMATU3ALMM, PA3PABOTYMUKM
po6OTM3UPOBAHHBIX CUCTEM CTANKMBAIOTCS € TPeBOBAHMEM 30KA34YMKOB PEASIM3OBLIBATDL
NPOEKTbI B CKATbIE CPOKM M € MMHUMAnbHbiMK 3aTpatamu. Pewenns ADLINK Ha 6ase
onepauuoHHOM cucTeMbl anis ynpaeneHus pobotamm ROS nomoryT cywectseHHo
ONTUMM3UPOBATL TAKME PA3paboTKM.

3AYEM HYXXHA OC
AJyd POBOTOB
Po6OTHI cTau XXM3HEHHO BaXXHBIM MH-
CTPYMEHTOM B CaMbIX Pa3HBIX 00JIACTSIX: OT
MOPCKHX M KOCMUYECKUX UCCIICIOBAHMIA 10
MOBCEJIHEBHBIX TOMAIIHUX 3a1a4, TaKUX
Kak yoopka nojia. [To Mepe Toro Kak mnpo-
M3BOMTETM MTPOJIOJIKAIOT OCO3HABATH MPe-
MMYILIECTBA, KOTOPbIE MOTYT aTh POOOTHI,
Y TIPUBBIKAIOT K MBICIH O TOM, YTO POOOTHI
pabOTAIOT, YTOOBI TOMOTATh U CITY>KUTh JTHO-
IISIM, a He 3aMEHSITh UX, pPOOOTHI BCE yallie
BBITTOJTHSIIOT 331241, B TOM YHUCJIC:
@ BBINOJIHEHUE TOYHBIX OTIepallnii;
® cOopka,;
® VHCIEKIIUST U KOHTPOJIb;
@ o0pallleHUe C OMTACHBIMU XMMUYECKUMHU
BElIECTBAMM;
@ BBINIOJIHEHME 33/1a4 B OMTACHOM cpejie.
OnHaKo MporpaMMHUpPOBaHUE POOOTOB
Uit paboOThl B TIPOMBIIIJICHHON cpeie —
croxHast 3a1a4a. bonee Toro, MHHOBAIMK
3HAYMTEJIBHO 3aMEISIIOTCS, eCiu pa3pa-
0OTYMKAM TIPUXOJUTCS HAYMHAThH C HYJIS
KaX[Iblil pa3, KOTa OHU CTAJIKUBAIOTCS C
HOBBIM TprtokeHueM. OriepalinoHHast Cr-
crema Ijisl yripaBiaeHust poboramu (ROS)
MpeCTaBIsieT co0O0il OTKPBITHIN pecypc,
COCTOSIIINI U3 MHCTPYMEHTOB, OUOIMOTEK
Y CTaHIaPTOB, TIO3BOJISIFOLIMIA pa3paboTuH -
KaM paboTaTh COBMECTHO, UCTIONB3YS Mpe-
MMYILIECTBA IPOEKTHOI pabOThI IS YIIPO-
LIEHUST U YCKOPEHUSI TIpoliecca.
ROS (a terieps 1 ROS 2.0) siBnsiercst Mmo-
IIyTbHOM CPeoii, 4TO MO3BOJISIET pa3padoT-
YyKaM BbIOMpaTh HEOOXOIUMBIC UM KOM-

MMOHEHTHI. B monosHeHue K 6a30BOii cUCTe-
Me noctyrmHo 6osee 3000 maketoB. ROS /
ROS 2.0 ucnonb3yeT OTKPHITYIO TULIEH3UIO
BSD (Berkeley Software Distribution), mo3-
BOJISTIOLYIO pa3paboTYMKaM UCIIOIb30BaTh
eé B KoMMepueckux Impoaykrax. Kpome
Toro, ROS noaiepxuBaeTcst 00IbILINM IJ10-
OaJIbHBIM COOOIIIECTBOM C ThICSIYaMU aK-
TUBHBIX TMOJb30BaTeNeil 1 Buku Ha BeO-
caiitre ROS Answers. Xotst ROS yxe 1mmpo-
KO HCIIOJIb3YETCsI, KOMaHIa pa3paboTIMKOB
3a MHOTHE TO/Ibl HAKOIIJIA OT3bIBbI, CBUIE-
TEJILCTBYIOILIME O TOM, YTO CUCTEMA He IO/~
XOIUT IJIs1 KPUTHYECKU BaskKHBIX ITPOM3BO/I-
CTBEHHBIX CLIEHAPUEB MCIIOJIb30BaHMSI.
Yr1o0bl pellInTh 3TU MPOOJIEMbl, KOMaHIa
pa3pabOTYMKOB MOIILIa Ha IEPECTPOMKY CU-
CTEMBI «C HYJIs1». DTO IMO3BOJIMIIO TIOTYyIUTh
MOJIEPKKY CUCTEM C HECKOJIBKUMU POOO-
TaMU U BHEAPUTH cepTrGUKaThl 6e301ac-
Hoctu. brnaromapst HoBoit ROS 2.0, BcTpo-
€HHOIi B 000pYyIOBaHUE, MOKHO BBITIOJTHSITH
ropaszio 6oJIbllie BHIYMCICHUI Ha repude-
pUU, YTO, HAIIPUMED, TTO3BOJISIET KOMOMHM-
poBaTh JaHHBIE OT JATYMKOB U U3 APYTUX
HWCTOYHUKOB JUISI TOBBIIIEHUs ITPOU3BO-
mutenbHocTU. Konnernmueit ROS 2.0 no-
MPEXHEMY OCTaETCSI OTKPBITHIN UCXOIHBIIN
KOJI BIUTOTb JIO aIliapaTHOTro 00ecIieueHusl,
TTO3TOMY OITePaTOPbI MOTYT JIETKO TOOABJISITH
KOMITOHEHTBI M M3BJIEKaTh HEOOXOIMMbIC
uM gaHHble. M3HayanbHo ROS nipenycmar-
pUBaJia TOJILKO YIpaBJIieHUe CUCTeMaMU B
BUIe 000co0eHHBIX poboToB, a ROS 2.0
HalleJleHa Ha «KOMaHIHYIO paboTy» He-
CKOJIbKHX POOOTOB 1 00ECTIeUYnBaET CBSI3U

mexay Humu. st atoro B ROS 2.0 6u6-
JmoTeka caefaHa HeszaBucumoil ot OC n
MPUHST NPOTOKOJ CJYXKObI pacipeieieHUs!
naHHbIX (DDS) — npotokoin cBsizu MHTep-
Hera Beei (IoT), koTopslii obecnieunBaeT
CB$I3b B peaibHOM BpeMeHU. B pesynbrare
MoJjyJyaeTcsi Maclutabupyemasi cucrema,
KOTOpas MO3BOJUT OU3HECY ONTUMU3UPO-
BaTh CBOIO PabOTy C pa3IMYHBIMU TUIAMU
poOOTOB U CTaHAAPTU3UPOBATH CIOCOOBI
oOMeHa TaHHbIMU MexXay HUMU. biarona-
ps ROS 2.0, a Takxe 1OCTUXEHUSIM B 00J1a-
CTU TiepuhepUITHBIX BBIYUCIIEHUI U TITy00-
KOro OOy4YeHUs NeATeIbHOCTb MPOMBIII-
JIEHHBIX TIPeANPUSITAIA MOXET ObICTpee
MPpUOMITKaThCS K KoHLermsaM UHmycTpun
4.0 v mpenMyIIIeCTBaM TIPOIIECCOB U aBTO-
MaTHU3aluu, YIIpaBIsieMbIX TaHHbIMA. Mc-
monb3ys ROS 2.0, MOXHO TOIKITIOYHUTH
0oJbIlle POOOTU3UPOBAHHBIX YCTPOUCTB, B
TOM YHCJIe aBTOHOMHBIX MOOWITBHBIX POOO-
TOB (AMR) 1 Kou1abopaTuBHBIX pOOOTOB
(COBOT), a nepudepuifHble BEIYUCICHUS
CHMMAIOT YacTh HarPy3KH C CETH 3a CUET 00-
pabOTKU TaHHBIX B UICTOYHUKE X BO3HUK-
HoBeHMs. ROS 2.0 Takke 1TO3BOJIUAT paspa-
0aTbIBaTh TOTOBBIE K WCIOJIb30BAHUIO
peIIeHNs C OTKPBITHIM UCXOIHBIM KOIOM,
KOTOPBIE BBl MOXKETE JIETKO MHTETPUPOBATH
B CBOM TEXHOJIOTHY TIpon3BozcTBa. Harmpu-
Mep, BbI MOXKeTe T00aBUTh CHCTEMY BU3ya-
JM3alny, KoTopasi 1aéT podoTaMm 3peHue,
MOIOOHOE YEIOBEUECKOMY, MO3BOJISISI UM
BBITIOJTHATDH TaKue PaboOThI, KaK MOTrpy3Ka,
KoMIIeKTauus 1 yrnakoBka. ROS 2.0, Ha-
psny ¢ TexHosoruei nepudepuitHoro M-
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TepHeTa Belleid, MOATAIKIBAET TPOU3BOIM-
TeJieli K JOCTVKEHUIO TIeJIelt «yMHOTO TIpe/-
npusTtus» Uumyctpun 4.0. Temepb MOXHO
cenaTh HECKOJIbKO POOOTOB YacThio Oe3-
OIMTaCHOM, TOIK/IIOYEHHON Cpefibl C OTKPhI-
THIM WCXOIHBIM KOIOM U TIPEIOCTaBUTH
orepaTopaM KOHTPOJIb HaJl BCEH Orepanunein
C WCIOJb30BaHUEM CTaHAAPTU30BAHHOTO
TPOTOKOJIA CBSI3U. DT TOCTIKEHMSI TI03BO-
JISTIOT TIPEATNPUSTUSIM ObICTpee U Jierye 10-
CTUTaTh CBOUX 1IeJiei B 001aCT aBTOMATH -
3a11 U, TTOBBIIICHUS 3(PHEKTUBHOCTH Y MH-
HOBAlIMii, YeM C TIOMOIIbIO YHACTEJOBAH-
HBIX TEXHOJIOTUA.

ADLINK ROScube-I — 310 pobotusupo-
BaHHBIA KOHTPOJUIED C  TOIACPXKON
ROS 2.0 B pexxume peanbHOro BpeMeHHU,
OcHOBaHHbIi1 Ha iporeccopax Intel® Xeon®
9-ro riokonenust Intel® Core™ i7/i3 u Intel®
Core™ i5 8-ro mokonenusi. Konrpomrep
TIOMIIEPXKUBAET IIUPOKUI CIIEKTP TaTINKOB
¥ UCTIOJTHUTENTbHBIX MEXaHU3MOB TSI pea-
JIM3aIAY HEOTPAaHMYEHHOTO KOJIMIeCTBa PO-
OOTM3MPOBAHHBIX TIPUIOXKEHUIA. Takke
nonnepxusatorest Bugeokaptst Intel® VPU
u NVIDIA GPU, no3Bonstioniye peaimso-
BaTh AJITOPUTMBI UCKYCCTBEHHOTO WHTEN-
JieKTa 1 BeiBoAa. KOHCTPYKINST C BHIIBIIK-
HO KOpoOKoOi1 obecrieunBaeT ya1o0Hoe pac-
mmpeHne GyHKIMOHATBHOCTH W TIPON3BO-
nutenbHocT. ROScube-1 mommepskuBaeT
TOJTHBII HA0OP PeCcypCcoB, pa3padOTaHHbIX C
nomoiibio ADLINK Neuron SDK, miar-
(GOopMBI TSI pa3pabOTKU TTPOMBIITUICHHBIX
POOOTU3NPOBAHHBIX MPUIOXKEHUN, TaKMX

KaKk aBTOHOMHBIE MOOWJIbHbIE POOOTHI
(AMR — Autonomous Mobile Robots) 1 aB-
TOHOMHBIE MOOWJIbHBIE TPOMBIILICHHBIE
po6otsl (AMIR).

[IpombiuteHHbIH KoHTposiep ADLINK
ROS unTerpupyet BoamoxkHoct T, OT n
CT Ha 3aBojmax, ImoMorasi 3aBojiaM TpaHC-
dopmupoBatbest 3 Munycrpuu 4.0 B had-
puku oynyiero (FoF). B konuenumu FoF
pa3nuyHble KOMITIOHEHTBI 3aBOJCKOT0 000-
PYIOBaHMSI MOTYT B3aMMOJEHCTBOBATD U CO-
TPYAHUYATH APYT C APYTOM HETIOCPEICTBEH-
HO, a UHTerpaLys MpUIoXKeH!U Ha OCHOBE
ITOPUTMOB UCKYCCTBEHHOTO MHTEJLIEKTa
JieJIaeT 3aBO/IbI TOJTHOCTBIO MHTEJUIEKTYa b-
HbeIMU. [1pu pa3paboTke TEXHOJOTHIA, He-
00X0IMMBIX 00pabaThIBAOILIEH MPOMBIIII-
JIEHHOCTH 151 Tiepexona ot Uumyctpuu 4.0
k FoF ADLINK, TECHNOLOGY INC.
HCIIONIb3yeT CBOI MHOTOJIETHUI OMBIT B
00J1aCT! MepeIOBbIX BHIUMCIUTETbHbBIX TEX-
HOJIOTUIA 1 pellieHn i UTsI IPOMBIILIEHHBIX
matopM MHTepHeTa Belleil. D1o obJer-
YyaeT 3a/1a4M YCTAHOBJIEHUS B3aUMOCBsI3ei
MEX/1y CYLIECTBYIOLIMM 3aBOACKUM 000pY-
JIOBaHUEM, TeM caMbIM obecrieunBast ro-
KOCTb U 3(p(heKTUBHOCTb, HEOOXOIUMbIE Ha
MPOW3BOJICTBEHHBIX JIMHUSIX.

MoarosHEE 0 ROS 2.0

B nipouiiom, korna o0opyaoBaHUE Ha 3a-
BOIax HE OBLIO B3aMMOCBA3aHO, IIPOU3BOI-
CTBCHHBIC MAallIMHEI pa60TaJm WHAUBUIY-
aJIbHO U HE3aBUCHUMO JPYT OT Apyra. 3aBo-
JbI JOJ2KHBI ObLTU COICPpXKaTh MEPCOHAJT LTI

KOHTPOJIST MX 9KCILTyaTallMOHHOTO COCTOSI-
Hust. UT-cienmmamucTbl paboTaiu ¢ 3aKas3a-
MU Ha 3aKyTIKY TOJIbKO 4epe3 CUCTeMy Iiia-
HUpoBaHUs pecypcoB npeanpusatus (ERP),
HO OHU HE MOTJIM YCTaHaBIWBAaTh CBSI3U B
peXrMe peaslbHOTO BPEMEHU C TIPOU3BOI-
CTBEHHBIM KOHBeliepoM. be3 cTabunbHOI
Cpenbl CBSI3U M COTJIaCOBAaHHOM 1 3 deK-
TUBHOI1 I1aTopMbl 0OMeHa TAHHBIMU UH-
dopmanusi He Moraa IOKHBIM 00pa3oM
TepenaBaThCsl Ha DKCIUTyaTUPyeMble yCT-
poiictBa. Taknm 006pa3oM, crcTeMa CBSI3U U
matopma MpoOMeKyTOUHOTO TIPOrpaMM-
HOTO obecriedeHust A5 oOMeHa TaHHBIMU
(GabpuKU CIYXWIN LIEHTPOM TTOTOKa TaH-
HbIX Ha ¢adbpuke. ADLINK ucrnonssyer
MPOMBIIUIEHHBII KOHTpoJiep Ha 6aze ROS
17151 apdexTuBHOM nHTerpau ROS 2.0 u
MPOMBILLJIEHHOW OeCIpoOBOIHON CBSI3U,
T03BOJISISI PA3TIMYHBIM YACTSIM 3aBOICKOTO
000pyIOBaHMS YCTAHABIUBATD TECHBIE CO-
eauHeHus apyr ¢ npyrom. MHbopmanus,
JTAaHHBIE WX KOMaH/Ibl, TeHEpUPYeMbIE WU
TMOJTy4YeHHbIE BO BpeMsl pabOThl 3aBOACKOTO
000pyI0BaHMsI, TAKOTO KaK MallUHbI, 1aT-
YUKW U UCTIOJTHUTEIbHbIE MEXaHU3MbI, MO-
TyT NiepeaBaThesl MO MPOMBILUIEHHO Gec-
MPOBOIHOI CBSI3U TOJ] yIIpaBIeHUEM MPO-
MEXYTOYHOTO MPOrPaMMHOT0 0becTieueHUsI
st eesizu ROS 2.0, DDS. Bonee Toro, mist
OecriepeboitHOro BBIMOIHEHHUS 33/1a4 C Mo-
moinbio ADK 2.0 API npuioxeHue MoxeT
OBITh pacrpe/esieHO MeX/1y annapaTHbIMU
CpelCcTBaMU, TaKMUMU KaK MallWHbI, WH-
CTPYMEHTHI 1 ycTporictBa. Ha puc. 1 moka-

CtpykTypa pewenuit ADLINK FoF

MexXmatuvHHble
KOMMYHUKaLN

[TpoMbILLNEHHBIR
KOHTpOsiEp =
Ha 6ase ROS  *

[TpombliLneHHas
6ecnpoBoaHas
NoKanbHas cetb

CLEHapuu NpUMEHEHNS

Pasgenexue
1 06MeH JaHHbIMY

-
-
-
becnposogHoi
NpOTOKON

() ~@O-0—

(Q:..

PLM SCM

Q)

- .

APS

[pomblLwneHHoe

Mabpuka Cknan

@ [1bKaa nepecTporika
npon3BoACTBa

@ [0BbILLEHNE JOXOAHOCTH MapLipyTa

XX

® [IpeanKTuBHOE
ynpasnexue
11 TEX06CNYKUBAHME

ABWKEHUA

OQ

XX

ABTOMAaTN3MPOBAHHOE

NPON3BOLCTBO XpaHeHue
J_L 7}.
TMoBbiwexne WnTennektyanusauus Bo3moxHocTi
3 hEKTUBHOCTH MOOUNbHbIX Po60TOB camoobyyenus

@ AGV co cB060AHbIM
onpeaeneHrem

® OnTUManbHble Tpacchbl

® lcknto4eHne Konnuauia

Cucrema ynpaBneHus
pecypcamu
as
ERP || MES || CRM 3aKka3

Ha NPOU3BOACTBO

3aBopckas o6naynas
aHanuMTHYeckKas cucTema

a

basbl gaHHbIX  AHanu3 AaHHbIX  Cepsuc no

WckyccTBEHHbIA MHTENIEKT ANA aHaNU3a AaHHbIX

Po60TbI

@ ApanTaums K LNPoKomy
Kpyry 3afa4

©® BO3MOXHOCTU MHTErpauui
PasfnyHbIX AATYNKOB

@ Vy4LIeHHOe 4eN0BeKo-
MaLUWHHOE B3aMMOAECTBIE

Puc. 1. MpombiwneHHbIit KOHTPONNEP CO BCTpoeHHOI ROS 3thekTUBHO MHTErpupyeT Bo3MOXKHOCTH 3ToM OC ¢ 6ecnpoBOAHBIMU KOMMYHUKALUAMU
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3aHO BUJEHUE YCIIEITHOM TpaHChOopMAaIiu

MPOM3BOJCTBA 3a cUET BHeApeHust ROS 2.0.

B Oynymiem, xoraa 3aka3 Ha IPONU3BOICTBO

uzaenuit OyneT nenaThCsl KITMeHTOM B yaa-

JIEHHOM pEeXWMe, OH OyoeT TPOXOAWTH

yepe3 CHUCTeMy YIpaBiIeHUsT OOJauHBIMU

pecypcamu B U T-cuctemsl, a 3atem mepe-

JIaBaThCS HA MHTEJJIEKTyaJIbHOE TIPOM3BO/I-

CTBO Ha CTOPOHE 3aBOJA, Te OymyT 3arTyIie-

HBI Pa3JINYHbIE TUITHI MOOMIBHBIX POOOTOB

WM OyIyT UCTIONB30BATHCSI aBTOMATU3UPO-

BaHHBIE yMpaBIsieMble TPAHCTIOPTHbBIE

cpenctBa (AGV), OTBETCTBEHHBIE 32 JIOTH-

CTUKYy M aBTOMaTuyeckoe xpaHeHue. Bce

9TH 3a/1a4 OYIYT BBITIOTHSITHCSI aBTOMATHU -

YeCKU WM B paMKaX COBMECTHOU pabOThI

YeJI0BeKa M MalIHbI.

ROS 2.0 — a1o nipoekt (ROS cnenytore-
ro nokoJjieHus1 6asupyetcst Ha DDS), pa3Bu-
BaeMbIii pa3paboTUMKaMU Open source-pe-
meHuit B poobororexHruke (OSRF) B CLLA.
DTO omnepalMoHHasl CHCTeMa C OTKPBI-
TBIM UCXOIHBIM KOJIOM, OPUEHTUPOBAHHAS
Ha yrnpasjieHue podoramu. ITockonbKy B
ROS 2.0 6bu11 BHEAPEHBI Pa3IMYHbIC HOBbIC
TEXHOJIOTUU U KOHLIETIIMU, OHA MPEIOCTaB-
JISIET COBEPLUEHHO HOBbIE BO3MOXKHOCTU. To,
yto ROS 2.0 gBisiercs yHUBepCaJbHOM
m1aThOpMOit pa3pabOTKU ¢ OTKPBITHIM UC-
XOIHBIM KOJIOM, CITy>Kalleit yHUBepCaTbHOI
0a30i1, TO3BOJISIET Pa3padOTYMKAM peai30-
Batb cpenctBamMu ROS 2.0 oOMeH JaHHBIMU
Mexxay npunoxkeHusimu. B kayecrse 1O mis
Takoro oomMeHa Boictyrnaet DDS.

ROS 2.0 umeert crenyroliiye npeumyliie-
CcTBa:

@ TIpeoCTaBIsieT HeoOXoanMyio GyHK-
LIMOHATTBHOCTD OTIEPAIIIOHHOM CUCTEMBI,
BKJTIOUass abCTPakIMIO W YIpaBieHUe
000opyIOBaHUEM, peaTn3auio GyHKIIUI,
nepenady WHGOPMALIMKM MEXIy Tpo-
rpaMMaMu U yrpaBieHue rnakeramu. [1o-
ckoabKy ROS 2.0 siBnstercst [TO ¢ oTKpbI-
THIM MCXOTHBIM KOJIOM, OHa TaKXKe TIpe-
JOCTaBJISIeT WHCTPYMEHTHI U (DYHKIIUU
JUTST TIONMYYEHUSI, KOMIWISLNU, TPO-
TPAaMMUPOBAHUS U BBITIOJIHEHUST KPOCC-
BBIYMCAEHUI 7151 ObICTPOIA pa3paboTKU;

® ocHOoBHO# 1enbto ROS 2.0 saBnsercs
obecrieueHre BO3MOXHOCTU TTOBTOPHOTO

WCTIONB30BAHUS Kofa IS pa3paboTKu

poOOTOB, TO3BOJIAIONIEN MHTETPUPOBATD

Bce MHXEHepHbIe pa3paboTKU C TOMO-

11610 6a30BBIX MHCTPYMeHTOB ROS 1 ObI-

CTPO IyOMMpPOBaTh WX IS PA3IMYHBIX

ClLIeHapUeB MPUMEHEHUST;
® B TIPOIUIOM OTNEPAIIOHHBIE CUCTEMBI

po6oroB (ROS) neiicTBUTETHHO OBLIN

OPUEHTUPOBAHBI TOJILKO Ha TIPOEKTUPO-

BaHMe poootoB. OmHako ADLINK o6Ha-

pyxwua, yto rardgopma ROS 2.0 moxket

ObITh pactupeHa 10 FoF. Dto o3Havaer,

YTO YCTPOMCTBA Ha 3aBOjie, TaKMe KakK

CTaTUYECKOE 3aBOJICKOE 000pyI0OBaHUE,

mobubHbIe MamuHbl (AGV/AMR), ye-

JIOBeKO-MallIMHHbIe nHTepdeiicsr (HMI)

W TaTYMKU B OyIyIIeM MOTYT B3aMMO-

nerictBoBath yepe3 ROS 2.0.

ROS 2.0 obecnieunBaeT BCECTOPOHHIOI
MOJJIEPKKY 000PYIOBaHMS C pacIipenesie-
HUEM, YIIpaBJIeHMEM KOHTPOJIEM U Mepe-
naJeit mTaHHBIX. PacripeneneHue 1aHHBIX B
pexXuMe peasibHOTO BpEeMEHM O4YeHb (-
(eKTUBHO: TTIOYTU OJHOBPEMEHHO MOTYT
OBITb pacrpeaesieHbl Ha 00JIbILIOE KOJnYe-
CTBO YCTPOMCTB MUJIJIMOHBI COOOILIEHUIA.
B ROS 2.0 yepe3 nmpoMexXyTouyHOE Mpo-
rpaMMHOE O0OeCIieYeHUEe CBSI3U MOXET
COEMHATHCS OOJIBIIOE KOJMYECTBO arlma-
pPaTHBIX CPEACTB M HMH(POPMALMOHHBIX
MOTOKOB. DTO O3HAYAET, YTO JIJIs1 yAOBJIE-
TBOpeHus cueHapueB FOF He Tonbko 000-
pynosanue (AGV/AMR), HOo Takke naT-
YUKM MOTYT B3aMMOJEHCTBOBATh APYT C
JIPYTOM B peXKMMe PealbHOTO BPEMEHH.

C pasButuem MHTepHeTa YMHOE ITpO-
M3BOACTBO CTAJIO TIOIYJISIpPHOM Temoii. Po-
0OTbI OOJIbILIE HE SIBSIIOTCSI aBTOHOMHBIMU
cHUCTEMaMU, YTO O3HAYaeT, YTO JaHHbIE OT
HUX MOT'YT OBITh OTITPaB/IeHbI HA 00JIaUHbII
cepBep [UIsl XpaHEeHUS] U aHaIM3a U Jaxe
JIJISI OpTaHM3allMi COBMECTHOM paboOThI C
JIPYTUMM OTAEIbHBIMU poboTamu. [Toato-
My TpeOOBaHUs K Ka4eCTBY CBSI3H POOOTOB
cTau o4yeHb XECTKUMU. C 3TOH LesbIo
OSRF pemmuna BHenputs B ROS 2.0 cra-
OWJIbHOE JELIEHTPATU30BaHHOE MPOMEXKY-
TOYHOE MTPOrpaMMHOE 00ecTieUeHUe CBS3H,
paboTaroniee Mo NpUHLMITY MyOIMKauu U
MOAMMCKU, — 9TO CyXk0a pacrnpocTpaHe-
Hus gaHHbIX (DDS). DDS otinuyaercst ot
OOBIYHBIX CTAHIAPTOB Iepeaayn, KOTopbie
cJielyloT MOACJISIM pacipeae€HHOM Mo~
nucku, TakuM kKak MQTT wiu AMQP.
DDS HaueneHa Ha obecrieueHUe HU3KOM
3aep>KKM ¥ BBICOKOU TTPOITYCKHOM CTIO-
cobHocTH Tipu Tiepenaye gaHHbIX. ROS 2.0
peanuzyer DDS B 0OCHOBHOM 14 yJIydliie-
HMSI Ka4eCTBa CBSI3U MEXKIY YCTPOMCTBaMMU.
OpenSplice, rexHonorust DDS, npunanie-
xkaiast ADLINK, takke Oblia mpuHsITa B
KayeCTBE OTHOTO U3 MTAKETOB IIPOMEXKYTOY-
HOro mporpaMmHoro obecrieueHust DDS
no ymosyanuto B ROS 2.0. [To mepe pazBu-
TUs robanbHbIX ceTeil cBsa3u (WAN) uH-
terpauusi SG u DDS B npomblliieHHBIE
YacTHbIE ceTu OyneT OoJiee MOMyYJISPHO.
CornacHo onpenenenuto 3GPPP, 5G nipen-
CTaBJIsIeT 6a3y It CBEPXHAIEKHOI CBSI3U C
Huskoit 3anepxkoit (URLLC), xoropas
MOXET COKPaTHTh BpeMsi, HEOOXOIMMOoe
s noakmovyeHust. ADLINK cuunraer, yto
€CJIM 3aBOJICKUE YCTPOUCTBA OYIyT MHTET-
puposanbl ¢ DDS u 5G, B npoekrax FoF

MOXET ObITb JOCTUTHYTa HU3Kasl 3aepXKKa
U BBICOKAsI IPOITYCKHAs1 CIOCOOHOCTD CBSI-
3u. ADLINK ucnonbszyer ROS 2.0 B kaue-
CTBE siipa 1Sl pa3pabOTKU MPOrpaMMHOTO
obecrieyeHus, 00ecreunBaroIIero ruoKyo
peaym3aiuio aJrTOpuTMOB M WHTETpaIlun
natuukoB. ADLINK npenocrasnsier kiu-
€HTaM Kak arnrapaTHoe, TaK U TTporpaMM-
Hoe pemerre ROS 2.0 st FoE

Uucrpymentol ROS 2.0

[Tpoueccopnl cepun TE, nu3BecTHble B
OTPAC/IA CBOUMU BEICOKMMU BBIYMCTUTEITb-
HBIMU 1 dHeprocoeperaomumMu QyHKINsI-
MW, SIBJSIIOTCSI amllapaTHBIM SIIPOM pe-
MEHWI U TIPOMBINUIEHHBIX POOOTOB
ADLINK ROS 2.0. 9Ta cepus mpoliiecco-
pOB Takke uMeeT OoraTblii HAOOp UHTEP-
(eiicoB BBOma-BBIBOJA U BBICOKYIO COBME-
CTUMOCTb MIPOTPAMMHOTO OOECTIeUeHUs C
apxutekTypoii X86. biarogapst aTum yHK-
tmsam npoueccop Intel® monHocTbIO y10B-
JIETBOPSIET TTOTPEOHOCTU TTPOMBITIIEHHBIX
po6OTOB B CTaOMJIBHOM paboTe, COBMECTU-
MOCTH TIPOTPAMMHOTO W PaCHINpPSIeMOCTH
armapaTHOTO 00eCTIeYeHUSI.

Ho ynydiena 6bi1a He TOJTBKO crcTeMa
npoueccopos Intel®. Braronapst Bbimyc-
Ky Kameps! Intel® RealSense™ xoMmaHust
nobuiiach 00JIBIIOrO Mporpecca B obdjac-
T MaIIMHHOTO 3PEHUsI, a TAKXKe U UCKYC-
CTBEHHOTO MHTEJIIEKTA (C 3aIyCKOM COOCT-
BEHHOTO JIBUKKA JIJIST HEPOHHBIX BBIYMIC-
nenuii Movidius™ VPU). Kamepa Real-
Sense™ crioco6Ha aBTOHOMHO MPEI0CTaB-
JISITh MHDOpMaIuio 00 00beKTax B IMPO-
1ecce Mpou3BOACTBA. PoGOTHI MoOryT,
HampuMmep, MoJaydyaTh WH(OpMaLUio o
1IBETE Y PACCTOSTHUY JIJIS1 BHITIOJTHEHUS JIO-
Kanu3aluy U HaBUTALUU; 3TO TO3BOJISIET
JIOTUCTUYECKUM POOOTaM U30eratb CTOJIK-
HOBEHWH, a MPOMBILIUIEHHBIM pOOOTaM —
TJIAHUPOBATh TPAEeKTOPUIO BUKEHUS.
Intel® Movidius™ oGanaet MOLIHOM G1G-
JINOTEKOU aITOPUTMOB MCKYCCTBEHHOTO
WHTEJJIEKTa U TOIIePKUBAET TIOMYISIp-
Hble Ha PBIHKE (PeTMBOPKYI UCKYCCTBEH-
HOTO MHTEJUIEKTa U HEMPOHHBIE CETH, UYTO
naéT pobOTaM BO3MOXHOCTU TIO Pacro-
3HAaBaHUIO OOBEKTOB U Jull. Takum obpa-
30M, pOOOTHI Ha MPOU3BOACTBEHHON
JUHUU MOTYT paboTaTh ObICTpee Ipu
TPOU3BOJACTBE U TOCTAaBKe, a TAKXKE OBITH
OoJyiee TMOKMMU TIPU COTPYIHUYECTBE C
monpMu B FoF-cucremax.

Kountponner NEURON
CyIJ.I€CTBeHHO€ YBEIMYCHUEC YUcCia I1po-
MBITIIIJICHHBIX p060TOB ITO3BOJINJIO 3JICK-
TpOHHOﬁ MHAYCTPUU COCPEAOTOUYNUTHCA HA
pa3pa60TKe KJIIOYEBOTO KOMIIOHEHTA —
KOHTpOJUIEpA OJid yAOBJICTBOPEHUA TJIO-
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Cpega ROS 2 (yanbl 1 naketbl)

OpenSplice DDS

Cpepa ROS 1 (Kinetic)

(y3nbl 1 nakeTbl)

0C Linux (Ubuntu)

[paiisepbl OC Linux ‘

GPIO, RS-232/485 Intel® Movidius™ VPU (USB 3.0) Kamepa Intel® RealSense™

S10po peanbHOro BpeMeHu

API (C/C++/Python)

AnnapatHas YacTb MHAYycTpUansHoro KoHtponnepa ADLINK ROS

Puc. 2. Koutponnep Neuron MoxeT nerko o6ecneyntb KOMMyHUKALUU B PeaibHOM BPEMEHU MEXAY

NPOMbILW/IEHHbIM o6opy,qosauueM

OaJIbHOTO cITpoca B 3Toit obmactu. OgHa-
KO 2TO TpeOyeT 3HaHUII B HECKOJIbKUX
00J1acTsX: CUCTeMax yIpaBieHusI poboTa-
MM, DJIEKTPOHUKE U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUSIX. B yacTHOCTH, T TIOCTaB-
IIAKOB PeIeHNi KaK CUCTeMBI yIIpaBie-
HUS poOOTaMM, TaK U KOMMYHUKAIIMOH-
HbIe TEXHOJIOTUU SIBJISIIOTCSI OTPOMHBIMU
npob6iemamu. [1OCKOIBKY KOHTpOJUIEp
poboTa ToJIKeH 00ecreunBaTh CTAaHAAPTH -
3UPOBAHHYIO W OTKPBITYIO IaTdhopmy 3a
cuét unterpaunu [PCS u ROS 2.0/DDS,
noctaBiuky | PC nomkHe! pazpabaTbiBaTh
COOTBETCTBYIOIILYIO apXUTEKTYPY CUCTEM-
HOI MHTErpanun MporpaMMHOIO 1 ariia-
paTtHoro obecriedeHus1. [IpoMbIlIeHHbIT
KoHTposuiep Ha ocHoBe ADLINK ROS,
Neuron, ucnonb3yer ROS 2.0 B KauecTBe
MPOMEXYTOUYHOTO TMPOTPAaMMHOI0 obec-
nedyeHus: KoHTpoJsepa. [loab3ysichy 6u6-
nmotekoit mpunoxernuit ROS 2.0 Neuron,
MOHO JIETKO MOAKII0YaTh KOMITIOHEHTbI
3aBOJICKOTO 00OpPYI0BaHUS U MO3BOJISIThH
KaxJIoMy KOMIIOHEHTY OOOpyIOBaHUS
B3aMMOJIEICTBOBATh C IPYTMMU B PeXUMeE
pealbHOro BpeMeHU. DTO MOXET obecre-
YUTh OOMEH JaHHBIMU U 6€30MacHOCTb B
peXUMe peabHOTO BPEMEHU, TEM CaMbIM
peanu3sysl pasiuyHble CLieHAapUU WHTENI-
JIEKTyaJbHOTO TPOM3BOJICTBA.

Kontposnepst ADLINK obnanator arn-
napaTHOl rmOKOCThIO (TaK Kak MoCTpoe-
HbI Ha 0a3e MpoLEeCCOPOB, ONepaTUBHOMI
namsity (O3Y) u TBepAOTeIbHbIX HAKOMM-
texeit Intel®), uro oGecrneunsaer coBme-
CTUMOCTH C IIUPOKKUM CIIEKTPOM TOPTOB
BBOJA-BBIBOJA U TIONAEPKKY BBIYMCIU-
TEJBHBIX T1aT(GOPM NCKYCCTBEHHOTO MH-
TeJJIeKTa.

IMoanepxka «KoHTposuiepom Neuron
ROS 2.0 o3HayaeT, yTo KJITMEHTBI MOTYT MC-
MOJb30BaTh OMOIMOTEKM TMPUTOXKEHUN
ROS 2.0 ¢ OTKPBITBIM UCXOIHBIM KOIOM
IUTSI yTIPaBJICHUST pOOOTaMM, BKITIOUAsT Ma-
IIMHHOE 3pEeHNEe, HABUTAIIUIO U yIpaBJe-
HUEe ABUXKEHUEM, 1Jis ObICTPOii pazpaboT-
KM HOBBIX NMpUIOKeHU. Takum o6pazom,
Neuron MOXET MOMOYb COKPAaTUTh KakK
BpeMsI 3aITycKa MPOJYKTa, TaK U 3aTPaThl
Ha pa3paboTky (puc. 2).

HEMHOro 0 PANIMYMAX
mexay AMR u AGV

J1o HemaBHETO BpeMEHM TPaaUIIMOHHBIC
aBTOMaTU3MPOBAHHBIC TPaHCIIOPTHBIC
cpencta (AGV) ObUIM eIMHCTBEHHBIM Ba-
PYIaHTOM JUTSI aBTOMATU3ALIMKM BHYTPEHHUX
TpaHCIOPTHBIX 3amad. AGV — xopoliiee pe-
LIEHE TaM, TJIe CYIIIECTBYET TTOTPeOHOCTh B
TTOBTOPSIIOLIMXCS 1 TTOCJIEIOBATEIBHBIX TTO-
CcTaBKaX MaTepHayioB, U TAE JOITyCKAIOTCS
0oJIbIIIMEe HaYaJlbHbIC 3aTPaThl U JUIUTETb-
Has okymaeMocTh uHBecTuiuii (ROI).
OnnHako ceromHst AGV CcTaJKuMBarOTCS C
KOHKYpPEHIIME CO CTOPOHBI OoJiee CIIOXK-
HOM, TMOKON M peHTa0eJbHON TEeXHOJIO-
TMA ABTOHOMHBIX MOOWIbHBIX POOOTOB
(AMR). Xots 1 AGV, u AMR nepemerinaror
MaTepualibl U3 OMHOTO MecTa B Ipyroe, Ha
3TOM HX CXOJACTBO 3akaHuuBaercsa. AGV
00J1a1aeT MUHMMAaJIbHBIM OOPTOBBIM MH-
TEJUIEKTOM U MOXKET MOAYMHSITHCS TOJbKO
MPOCTBIM TTPOTPAMMHBIM MHCTPYKIIMSIM.
J171s1 HaBUTaLIMK TaKOE TPAaHCTIOPTHOE Cpei-
CTBO PYKOBOJICTBYETCSI CIIELIMAILHO MPOJIO-
JKEHHBIMU MIPOBOIAMU, MAaTHUTHBIMU TTOJIO-
caMM WIM JaTYMKaMU, ISl 4Yero OObIYHO
TPeOYIOTCS OOIIMPHBIE (M TOPOTOCTOSIIIINE)
paboTHI MO TOJATOTOBKE TPAcC IBMKEHNS, B
TeUeHUe KOTOPBIX TPOM3BOICTBO HE CMOXKET
¢yHKLIMOHMPOBaTh HOpMaTbHO. AGV orpa-
HMYEH B CJIEIOBAHUU 110 3aJaHHBIM (PUKCH-
POBaHHBIM MapIlIpyTaM, YTO MOBJICYET 10-
MOJTHUTENbHBIC 3aTpaThl, €CU B OyIyleM
MOTPEOYIOTCSI U3MEHEHUSI MaplLIPyTOB.
AGYV MmoxeT 00HapyK1BaTh MPENsITCTBUS
nepea coboit, HO He B COCTOSIHUM OOXOAUTh
HX, TO3TOMY OH ITPOCTO OCTAaHABIUBAETCS U
OXMIAET YCTpaHEeHUs MpensaTCTBUs. B oT-
mmune ot AGV, AMR nepemernaercs 1o
KapTaM, KOTOpbIE ero IMporpaMMHoOe o0ec-

MevyeHue co3AaéT Ha MeCTe, WU T10 TTpeaBa-
PUTEILHO 3arPYy>KEHHbBIM IJITaHaM. DTy BO3-
MOXHOCTbh MOXKHO CPaBHUTb C aBTOMOOM-
snem ¢ GPS u npenycTaHOBIIEHHBIM HAa0O-
poM KapT. Korna eMy cooO11aloT toMalrHuit
U pabouuii anpeca Biaaesblia, OH TeHEpU-
pyeT ONTUMAIbHbIN MyTh HA OCHOBE JTAHHBIX
kapTel. AMR ucnosb3yet faHHbIe C Kamep,
BCTPOEHHBIX JATYMKOB U JIA3EPHBIX CKaHe-
POB, a TaKXKe CJI0XKHOE MPOrpaMMHOE 00ec-
revyeHue, KOTOpoe MO3BOJISIET eMY aHATU3U-
poBaTh OKpYKarlolyto 00CTAHOBKY U BEIOK-
patb Haubosee 2hHEeKTUBHbBIN MapIIPYT K
e, OH paboTaeT MOJTHOCTBIO ABTOHOMHO,
U €CJIM Ha €0 MyTU BCTPEYatoTCsl BUTIOYHbBIE
MOTrPY3YMKU, MOATOHBI, JIIOAU WU IpyTre
npenarctBus, AMR Oyner 6e3onacHo ma-
HEBPUPOBATb BOKPYT HUX, UCTIOJB3YS JIy4-
LU aJIbTepHATUBHBIN MapuipyT (puc. 3).
DTO ONTUMU3UPYET MPOU3BOAUTEBHOCTD,
obecrieunBas coomoeHue rpadurka noTo-
Ka MatepuasioB. Takasi aBTOHOMHOCTb JieJia-
et AMR ropa3zno 6osiee ruokum, uem AGV.
I1pu HEOOXOMMMOCTH U3MEHEHUST MaPILIPY-
T0B AMR Hy>XIaetcst TOJIbKO B POCTBIX Ha-
CTpOiiKax MPOrpaMMHOIO OOecreyeHus,
MO3TOMY OIUH U TOT K€ POOOT MOXKET BbI-
MOJIHATh MHOXECTBO PA3JIMYHbBIX 3a/1a4 B
Pa3HbIX MECTaxX, aBTOMaTUUYECKHU Jiesiast KOp-
PEKTUPOBKU JIJISI COOTBETCTBUSI MEHSIIO-
IIUMCST YCTIOBUSIM U TIPOU3BOACTBEHHBIM
TpeboBaHusIM. 3amau AMR MOXHO KOHT-
ponpoBath Yepe3 nHTepdeiic podota wim
HacTpauBaTh C TTOMOIIBIO MPOTPAMMHOTO
obecrieueHUs IS YITpaBJICHUST ITApKOM M3
HECKOJIbKUX poboToB. [10 aBromaTiuecku
orpeessieT MPUOPUTETHI 3aKa30B U poOO-
Ta, KOTOPBII JIy4llle BCETO MOIXOIUT IS
JTAHHOI1 3aauM B 3aBUCUMOCTH OT MECTO-
MOJIOKEHUST U JoCcTymHOCTH. [locie Toro
KaK MHCCHUSI oTpezie/icHa, COTPYIHUKAM He
HYKHO TpaTUTh BpeMsI Ha KOOPIWHAIIUIO
PpaboTHI pOOOTOB, YTO TIO3BOJISICT JIIOISIM CO-
CPEIOTOUNTRCS Ha BasKHOM paboTe, KOoTopast
CMOCOOCTBYET ycriexy KommnaHuu. [MokocTb
AMR wumeer pelraronee 3HadeHUE 151 CO-
BPEMEHHOI TTPOM3BOACTBEHHOI CpEIbl,
TpeOylollieil MaHEBPEHHOCTH U TMOKOCTH,
€CJIA eCTh HEOOXOIMMOCTD B MOAU(UKAITNN
MPONYKIIMM WJIA TIPOM3BOACTBEHHOM JIM-
Hun. AMR sierko anantupyorcs U1sl AMHA-
MHWYHOTO TTPOM3BOMICTBA HA MPEANPUITUN

Puc. 3. 0Tanune AMR ot AGV (MnntocTpaums c caifta siemens-pro.ru)
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Jo6oro pa3Mepa. Eciu mpon3BoacTBeHHbIE
STYETKIY TIepeMEeTatoTCsT WITM MEHSIETCST TeX-
HOJIOTHST, MOKHO OBICTPO U JIETKO 3arPy3UTh
HOBYI0 KapTy 3n1aHust. Xotst AMR noctpoeH
Ha 6a3e Topasno 0osee COBepIIeHHBIX TeX-
HoJyioruii, yeM AGY, OOBIYHO 3TO MEHee
noporoe peiieHue. AMR He TpeOyeT mpo-
BOIOB, MAarHUTHBIX TIOJIOC WM [PYTUX
JIOPOTOCTOSIIINX Moaubukanuii uHdpa-
CTPYKTYPBI 3[aHMsI, TIO9TOMY €r0o BBOI B
SKCIUTyaTaluio Obictpee u neresie. [lo-
cKoJTbKY AMR MOTryT OBITH pPa3BEPHYTHI ObI-
CTPO U JIETKO, OHU TIOUTH CPa3y XKe MOBbI-
matoT 3¢ heKTuBHOCTD. baromapst HU3Kum
HavyalIbHBIM 3aTpaTaM 1 ObICTPO ONTUMU-
3alliy TPOLIECCOB OHU MPEIaraioT yAUBU-
TEJIbHO OBICTPYIO OKYINAaeMOCTb WHBECTH-
LM — YaCTO MEHee YeM 3a LIeCTh MECSILIEB.

POBOTU3UMPOBAHHOE
nNPOU3BOACTBO
MUHTErPAJIbHbBIX MUKPOCXEM
Benymas komnanust u3z Manaiizuu, pas-
pabatbIBaloIast TIepeaIOBbIC PEIICHUS IS
aBTOMATHU3aIIMU COPTUPOBOYHBIX MAIIIMH B
MTOJIYTIPOBOTHUKOBOI TTPOMBILIIEHHOCTH,
CTOJIKHYJIACh C TTOCTENIEHHO PACTyIIUMU
3aIpocaMy CBOMX KJIMEHTOB Ha BHYTpPEH-
HIOIO TPAHCITIOPTUPOBKY KOMITIOHeHTOB M1C
MeKy YIIaKOBOYHBIMU JTUHUSIMU U CKJIa-
JIOM C aBTOMAaTU3UPOBAHHOM 3arpy3Kou 1
pasrpy3koii. B srmoxy Mumyctpum 4.0 MHO-
TOYMCJICHHBIE TTPOMBIIIIJICHHBIE TIPOM3BO-
JIATEJIA aKTUBHO YYacTBYIOT B MACIITAOHOM
peBOIOLIMM B 00JIACTA aBTOMAaTU3aIUU
MPOM3BOJCTBA. YITOMSIHYTasi KOMITAaHUSI UC-
KaJia pelieHune, KoTopoe Obl 00ecreynBaio
B3aMMOJICIICTBIE YeoBeKa M poboTa u
KOMMYHUKAIMU B PeKMME PealbHOTO Bpe-
MEHU MEXIy MalllMHaMU, BBITIOJHS IO~
MM pa3IUYHbIC OTIepalliM IO TPAHCTIOPTHU-
POBKE KOMITOHEHTOB MHTETPaIbHbIX MUK-
pOCXeM B MPOLIECCe aBTOMATU3MPOBAHHOTO
MPOU3BOACTBA OT YIIAaKOBOYHOM JMHUU 10
CKJIaia, TeM CaMbIM TTOBBIIIAS OOIITYIO 3D~
extuBHOCTD. C 3TOi1 LIe/IbIO ObLIO PEIIEHO
BHEIPUTh aBTOHOMHBIX po60TOB (AMR) 1
MOOMJIbHbBIE MAHUTTYJISITOPBI 1151 KOMILIEK-
TallUM ¥ TPAHCIIOPTUPOBKU KOMIIOHEHTOB
M C ¢ ymakoBoYHbIX JTUHUIA Ha ckian. Ha
HUX BO3JIOXKWJIU BBIMIOJHEHUE TPYTOEM-
KMX PYTMHHBIX orepauuii mo oopaboTke
MatepuanoB. PemeHune BHeaputh AMR
BMECTO aBTOMAaTU3MPOBAHHBIX yIpaBJisie-
MBbIX TPAHCIIOPTHBIX cpeacTB (AGYV) ObLIO
MPOAMKTOBaHO TeM, uTo AMR no3BoisieT
NMHAMMYECKM MepeMelaTbcs U U30eraTb
MPENSTCTBUIA B CJIOKHBIX TPOMBIIILIEHHBIX
pabouuX yCJIOBUSIX U HE TpeOyeT orpaHuye-
HMS pabOThI JTIONIEH B 30HAX 3aBOJICKOIO 11e-
Xa WY CKJIajia, TIIe UCTIONb3YIOTCS POOOTHI.
Ewé oqHa 3apava, ¢ KOTOpOii OHU CTOJIK-

HYJIMCb, COCTOsIJIa B TOM, YTOOBI 0OECTIEYUTh
OecrnepeOoitHyI0 CBS3b 000pYA0BaHUsT COO-
pouHoii maiHbl 1 AMR apyr ¢ apyrom 6e3
KaKMX-TM00 3a/epKeK M0 BPEMEHU, YTOObI
n3oexkaTthb rneperpy3ku komrnoneHroB MC Ha
YNaKoOBOUHOI JuHUU. OHU OOHAPYXWIU,
yto perieHre ADLINK Ha ocHose ROS 2.0
He TOJIbKO ITOMOTaeT COKPATUTh BpeMs U
ycuus npu paspadorke AMR, Ho 1 oj-
XOIINT JJIsT O0ECTICUSHUST CBSI3U B PEXKHMeE
peaylbHOTO BPeMEeHU MEXIy MallliHaAMU C
TTOIKJTIOUEHNEM CITYKOBI pacIipeeieHUsI
nanHbix (DDS). Takum 06pa3om, ObLIO pe-
LIEHO UCTOob30BaTh KOHTposiep ADLINK
Ha 6aze ROS 2.0.

PeEwEHUE HA BA3SE ADLINK
NeuronN SDK

Kontpomnep ROScube-I (puc. 4) Ha 6a-
3¢ ROS 2.0 or ADLINK ocHammgn mporiec-
copo Intel® Coge ™ i7-8850H, obecreun-
BaKOLIMM MTPEBOCXOIHYIO BHIUNCIUTETBHYIO
MOIITHOCTb, CTOJIb HEOOXOAUMYIO ISl aBTO-
HOMHBIX MOOMJTbHBIX p060TOB. OH 1MOCTaB-
ngetcsi ¢ [TO ADLINK Neuron SDK, moz-
NEPKUBAIOIIMM TMaKeThl W OUOIMOTEKU
ROS 2.0, obecrieunBaroIiye coKpalieHue
BPEMEHM U YCUJIMI Ha TIPOTPAMMUPOBAHUE
AMR. Neuron SDK ocHOBaH Ha KOMMep-
yeckoii Bepcun DDS u npemiaraet BTpoe
Gosiee GbICTPbIe KOMMYHUKAIIMOHHBIE BO3-
MOKHOCTH IO CPAaBHEHMIO CO CPEeIOi pa3-
pa6otku ROS 2.0 ¢ OTKPHITBIM UCXOTHBIM
konom. Kpome toro, Neuron SDK mocto-
SIHHO OOHOBJISIETCSI C 11€/TbI0 ONTUMM3ALINH,
YTO MO3BOJISIET KIIMEHTAM T10JIb30BAThCS Ca-
MO CcBexXell (PyHKIIMOHATbHOCTBIO CPEIbl
ROS 2.0. Cpenu nperMyIiecTB perieHust
MOKHO BBIICIUTb:

Puc. 4. Kontponnep ADLINK ROScube-I

@ BBICOKAST BEIYMCIIUTEbHAS TIPOU3BOIN-
TEJIBHOCTB 32 CUET UCTIONB30BAHUS TIPO-
eccopa Intel® Core™ i7-8850H;

@ Hannune Neuron SDK, coBMecTumoii ¢
MaKeTaMU C OTKPBITBIM KOJIOM, UTO TaET
TOTIOJTHUTEJIbHBIE BO3MOXKHOCTH pa3pa-
0GOoTYMKAM JIJIST YITyUIIeHUST MEXMAaIInH-
HBIX KOMMYHUKAIWI;

® ROS 2.0 yxxe mHTEerpupoBaH B YCTPOIi-
CTBO, YTO M30aBJISIET OT CIOXKHOCTEH ¢
KOHUrypauuen.
loToBOoe K WMCMONB30BAHUIO peElIeHUe

ROScube-1 ROS 2.0 or ADLINK mo6ynu-

JIO 3TOTO Pa3paboTIMKa MEePEeIOBbIX pellie-

HUI aBTOMaTU3alluy BHEAPUTH aBTOMATH-

3UPOBAaHHBIN Tpoilecc 0O6paboTKU MaTe-

puanoB B cBou pemeHus (puc. 5). KoHnrt-

postep ROScube-1 6bu1 MHTErpUpPOBaH B

pemreHne AMR 1 MoOMIIBHBIE MaHMUITY-

JIATOPBI, KOTOPbIE TTOAKIIOYAIOTCS K COP-

TUPOBOYHBIM MalIMHAM B PEXMME peab-

HOTO BPEMEHU UM TapaHTUPYeT, YTO MO-

OMJIbHBIE MAHUITYJISITOPBI TOYHO U CBOE-

BPEMEHHO OyayT BHIOMPATh YITaKOBaHHbBIE

komnoHeHThl MC Ha yrmakoBOYHOI JIMHUY,

a 3aTeM 3arpyxatb ux Ha AMR s TpaHC-

MOPTUPOBKM Ha ckiana. Bc€ aTo — B Gec-

LIOBHOM U TMOJHOCTbIO aBTOMAaTU3UPOBaH-

HOM Tpoliecce.

YMHBIE MEAULIMHCKME
POBOThLI

CrapeHue HaceleHUsT U HU3Kast pOXKJIae-
MOCTb CTAaHOBSITCSI HOPMOI BO BCEM MUpeE.
ViydiieHre KadecTBa XKM3HUW TIPUBEIO K
YCWJIEHUIO BHUMAaHUS K KauyecTBy M 0e3-
OTACHOCTH MEIUIIMHCKO TToMotiu. Pacty-
1Me oTpeOHOCTH B paboyeii crjie B MeIu-
LIMHCKOW TPOMBIIIIEHHOCTH TIPUBEIA K
TOMY, UTO JIOTUCTUKA TETIePh UTPAET BAXKHYIO
POJIb B MEAULIMHCKUX crcTeMax. MeauimH-
CKasl JIOTUCTMKA OXBaThIBaeT PYTUHHBIE
OTepalyy U YIIPaBIeHUECKYIO e TeTbHOCTD
KaKIIOTO OT/ENIEHUS OOBbHUIIBI, HAYMHASI C
Tepenayn pacropsaUTeIbHBIX JOKYMEHTOB
1 3aKaHYMBAsI TOCTaBKOU MPUOOPOB, MM~
KaMeHTOB 1 00pa31ioB. [1oBbIIIeHe PUCKOB,
CBSI3aHHBIX C Mepenayeil MHOEKITMOHHBIX
3a00eBaHMIA, M HEXBATKA MEIUIIMHCKUX pa-
OOTHUKOB TIPUBJIEKAIOT BHUMaHUE K aBTO-

DDS ROScube-I

Puc. 5. ABTOoMaTU3aumsa 06CAYKMBAHNA NNHNIA NO NPOU3BOACTBY MUKPOCXEM
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4 ADLINK
~ |

NOoAKNHOUYNTb HENOAK/TFOYEHHOE

DEX-100

MHTENNIEKTYAJZIbHOE U3BJIEMEHUE AAHHbIX

¢ VGA/DVI ycrapesuwux NK-cuctem ¢ ncnonb3oBaHneM
OMNTMYECKOro pacno3HaBaHus, C NpeobpasoBaHMeEM
B COBPEMEHHbIN nHTepdenc n nHterpaumen B lloT

Xapaktepuctukn DEX-100

* Mpoueccop Intel Atom E3950
e Mamsate RAM DDR3L go 8 Ibant
« Hakonutens 128 [6ant SSD

* ViHTepdelicbl: 2XGbE, 2XCOM, 6XUSB,
4XPS/2, 2XundpoBbix BXOAa/BbIXOAa

© y (495) 234-0636
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PA3PABOTKH

MaTU3alUKA B MEAUIIMHCKOM TPOMBIIIIICH-
HOCTU. MeauiHcKast poOOTOTEXHUKA B Ha-
CTOSIIIIEE BPEMSI UCITOJTB3YeTCsI TSI PeLICHUST
CTaHIAPTHBIX 3a7a4, TAKUX KaK Ie3MH(pEK-
1IMs1 OOJIBHULI, YOOpKa, TOCTABKA METUIIMH-
CKUX CpEICTB M YXOI 3a TallMeHTaMu
Ha KapaHTuHe. Mcmnonab3oBaHue poOOTOB
3HAYUTETHHO MOBBIIIACT 3((MEKTUBHOCTD U
CTaHIAPTHI MEAULIMHCKOI TTOMOIIY B 60JTb-
HMIIAaX 3a CYET CHIDKEHUS HArpy3Ku Ha Me-
TMULIMHCKUM TIepCOHAT U TIPEeAOTBPAILCHUS
MEPEKPECTHOTO 3apaKEHUSI.

Hackoibko ObICTPO TPOU3BOAUTENU PO-
00TOB CMOTYT pa3pabaTbiBaTb MEIUIIMH-
CKUX pOOOTOB JIJIS1 CTIEIIMAIbHBIX TIPUIIOKE-
HMIA, Oy/IeT KITFOYeBBIM MHAMKATOPOM OY/Iy-
1IIETO JTUAEPCTBA B YMHOM 3IpaBOOXpaHe-
HMU. B TpanuiioHHoi 601bHUIIE OOTbIIAsT
9YacTh JJOTUCTUKU BBITIOTHSIETCSI BPYYHYIO.
Hert yétkoro pasnuuus mMexmy MapiipyTa-
MU, UCTIOJIb3YEMBIMU JIIOAbMU 1 TEXHUKOM.
JlocTaBKa pacXOIHbIX MaTepPUAJIOB TPaIy-
LIMOHHBIM CITOCOOOM TaKKe COMpsiKeHa ¢
PYICKOM TMEepeKPECTHOTO 3apakeHUST MEXKITY
Pa3HBIMM KaTeropusiMu nepcoHaina. [1pen-
METhI TAKXKE MOTYT OBbITh 3arpsI3HEHBI, TT0-
BPEXICHBI WIK YTEePsIHBL. B mociaenHue ro-
IIbl UHIYCTPUSI POOOTOTEXHUKU CTPEMU-
TEJIbHO pa3BUBAJIACh, BIUTHIBAs JOCTHKE-
HMS B 00JJACTU POOOTU3MPOBAHHBIX 1aTYM-
KOB, CUCTEM IPUHSITHS PEILIEHUI U YIIpaB-
JleHus1 Oaromapsi MOCTOSIHHOMY COBep-
ILIEHCTBOBAHMIO TEXHOJIOTUI1 UCKYCCTBEH-
Horo uHtesiekTa (M) u KoMMyHUKaLMid.

Haubonee pacnipocTpaHEHHbIE TTPUMEHE-
HUsI POOOTOB JUISI MEAULIMHCKUX CITyKO
ceiiuac — 3TO pOOOTBI-TPAHCIIOPTEPDLI U
poOOThI-ne3uHMEKTOPHI (prc. 6). POOOTHI-
TPAHCIIOPTEPHI: OJHA U3 OTPOMHBIX MPO-
0J1eM, C KOTOPbIMU CETO/IHS CTAJIKUBAIOTCS
OOJIbHULIBI, — 3TO HEXBAaTKa MEAMIIMHCKOTO
nepcoHaja. POOOThI-TpaHCTIOPTEPBI MOTYT
JIOCTaBJISITh IPy3bl 24 yaca B CyTKU, 7 IHEH B
Henemo. OHU MOTYT TakxKe UCITOJIb30BAThCS
JUTST TTOTTOJTHEHUST MEMIIMHCKUX YCTPOMCTB.
BHenpeHue yMHOI BBICOKOITPOU3BOINUTE b~
HOI CHCTEMBI [UTSI TPAHCTIOPTUPOBKM MaTe-
pHAaJIOB MOXET pacipeessiTh Ux 0osee a-
(hbeKTUBHO 1 3HAUNTEITLHO CHU3WUTh PHUCK 3a-
pakeHUs ITepcoHaa.

PoGoTbI-ne3uHdEKTOpbI: BHYTPUOOIb-
HUYHas UHOeKIUsT — ewme onHa ocTpast
npo0GJieMa, ¢ KOTOPOil CTaIKUBAIOTCs 00JTb-
HUILBI cerofHs. Kcronb3oBaHue AE3WH-
(eKIIMOHHBIX POOOTOB MOXET CHM3UTH
PUCK 3apakeHUsI 32 CYET CHUXKEHUS] UHTEH-
CHUBHOCTM KOHTAKTOB [€PCOHANIA C MaTore-
Hamu. Takue poGOThI MOTYT aBTOMaTUUYECKHU
CKaHUPOBaTh OOJILHUYHYIO OOCTAaHOBKY U
PEKOMEHIOBaTh BapUaHThI Ae3MHGMEKIINHN.
OHU TaKKe MOTYyT OOHApyXMBaTh CUJILHO
3arpsi3HEHHBIE U TPeOyIolIe MHTEHCUBHOM
ne3uHGbeKIUY ImoBepXHOoCcTU. ObecrnieunBa-
€T BBIMOJHEHNE 33a4 1e3UH(MEKIIMU NH-
TeJIJIEKTYaJIbHOE TPOrpaMMUpPOBaHUE.

BHenpeHue poOOTOB /U1si MEIUIIMHCKO-
ro o0CIyXXUBaHUS NAET clAeaylolume npe-
WMYIIECTBA ISl JIOTUCTUKU OOJIbHUIL;
© pasnesieHre TOTOKOB CHIKAET PUCK TTe-

PEKPECTHOTO 3apakeHUsT WK TiepeIadn

0ose3Held;

@ oueHb rudKoe pa3BEePTHIBAHUE, KOTOPOE
MOXHO TIOCTETIEHHO PACIIUPSThH OT Ya-
CTUYHOTO IO TIOJTHOTO TTOKPBITUST OOJTh-
HUIIBL

@ TI03BOJISIET TTEPCOHAITY OOJIbIIIe BpEMEHU
YIENATH TAlleHTaM Y MEHbIIIe TPATUTh
Ha TPAHCIIOPTUPOBKY MaTepUaIOB MU
Je3UH(EKIINIO.
bynyiuumii TpeHa B 9T0M 001aCTH HampaB-

JIEH Ha WHTETPAUIO JTAHHBIX C MEIUIIH-

ckumu cucteMaMiu. CerogHs 2JIeMEeHTHI

000pyIOBaHUS B TPAAUIIMOHHBIX OOIBHU-
11aX He CBSI3aHbI APYT C APYTOM: BCE POOOTHI

WM MEIULIMHCKIE TPUOOPHI 000COOEHBI U

NEUCTBYIOT He3aBUCUMO. WHCTpyMeHTHI

HMMEIOT aBTOHOMHYIO (DyHKIIMOHATBHOCTD,

METUIIMTHCKIH TIEPCOHAT MOXET MTPOBEPUTH

COCTOSIHUE TIAIIMEHTa TOJBKO C MOMOIIBIO

OOBIYHBIX COTPYIHUKOB MM TeJIe(POHHBIX

3BOHKOB. [0 c1x 1op He ObUTO peain30BaHO

MOAKITIOYEHUI B peaTbHOM BPEMEHU K MH-

TepdeiicaM METUIIMHCKUX cucTeM. Pa3Bu-

THMe WHTepHeTa nano HOBBIM UMITYJIbC
YMHOI MeauiHe. PoOOThI OosibIlie He sIB-
JISIIOTCSI CUCTEMaMU B cebe, 1 0co00e BHU-
MaHMe YIIeNISIeTCs] BO3MOXHOCTSIM MX MHTET-
pauuu. [Tpobdaembl, MPENATCTBYIOLINE CBO-
00IHOMY ITOTOKY MH(MOPMALMK BHYTPHY U 3a
npenaesaMu MEIULIMHCKOTO YUPeXIeHUsT, —
pasuMYHbIe CETeBbIC JOMEHBI, a TAKXKe 3a-
JIEPKKHU CBSI3U M pab0Ta He B peaIbHOM Bpe-
MEHHU. Y 3TUX MpobJieM He ObLIO OBICTPOro
pellieHUsI U3-3a HelocTaTka OCHOBHOI'O CO-
cTaBa, CHIKaoIero 3(hMeKTUBHOCTD Jieue-
HUsl. BoabHUYHBIE POOOTHI BBIMOJIHSIIOT
CBOM MHCCHU B Pa3HbIX 3IaHUSIX U Ha pa3-
HBIX 3TaxKaX, MePeKI0YasICh MEXITy pa3HbI-
MM CeTeBbIMU JoMeHaMU. PaHbilie poboTOB
HY>KHO ObLIO MOJAKITIOYATh K LIEHTPaTbHOMY
MYHKTY ynpaBieHus. PoOoTbl B Takoii cu-
CTeMe TakxKe MOTYT MOTePSITh MOAKJIIOUEHKE
K CeTH, HanpuMep, BO BpeMsl HAXOXKICHUS B
smdTe. HapyiieHue CBsI3U BbI3bIBa€T OLLIMO-
KU BO BpeMs repenayr KOMaH/I U JaHHBIX.
31ech KOMMYHUKAIMOHHbBIE TEXHOJOIUU,
COBMECTUMBIE CO CITYy>K00I1 pacripeaeaeHus!
naHHbIx (DDS), momoryTt po6otam oOMeHu -
BaThCsl TAHHBIMU B PEKMME PEaIbHOTO Bpe-
MEHU U BBIMIOJHSThL COBMECTHbBIE TEpU-
(epuitHble BBIYMCIIEHMS, TO3BOJISIONINE
BBIOMPATB JIy4lllero podoTa /Uisi BbIMOJIHE-
HMSI MUCCHM, @ 3aTeM MHOTOKPATHO TIepe-
CUMTHIBATB ITOCIICAYIONIMIA CLIEHAPUIA K TEM
CaMbIM TTOBBIILIATH OOIITYIO 3(D(HEKTUBHOCTD.
IlepcoHairy TOCTYITHBI TAHHBIE Y CTATACTH-
Ka B YIaJIEHHOM peXHMe Yepe3 MOOWIbHBIS
YCTPOMCTBA, a TAKXKE BOZMOXKHOCTb CTaBUTh
M Ha3HAYaTh 3ala4yd B PEeXXMME PealbHOTO
BpeMeHU. TakuM 00pa3oM, UCTIOIb30BaHKE
pacrpeneIEHHBIX NepuPePUITHBIX BbIUMC-
JICHUIT MOKET IOBBICUTh KA4eCTBO M CTa-
OUJILHOCTh OOMEHA JaHHBIMU C MEIULIMH-
CKOU CHICTEMOIA, UTO ITO3BOJIAT PeaTM30BaTh
YMHYIO MoJelb OoOMeHa JaHHBIMU IS
YMHOI MeTULIMHEI (pUc. 7).

Puc. 6. Po6ot-Tpancnoptép (cnesa)
1 po6oT-ae3nHdekTop (cnpasa)

Puc. 7. Mpeumywecrsa ROS u DDS
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Poccuiickan 3neKTpoHUKa ANA 0TBETCTBEHHbIX NPUMEHEHNi

Moapepxusaembie 0C
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CompactPCl 2.0, 2.16, 2.30, Serial

I B D
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8 b RAM, 16 I'b SSD,
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AMD Ryzen Embedded
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PA3PABOTKM

ABTOHOMHBIE MOBMUJIbHbLIE
POBOThLI

BMW Group ripeocTapisieT CBOUM KITH-
€HTaM BO3MOXHOCTb BBIOMpATh MEXIy B
CpeqHEM COTHEeW pa3MTUYHBIX BapUAHTOB
VICTIOJTHEHUSI Y YETHIPHMST AeCATKAMU TIPO-
WM3BOIMMBIX Moziesieit aBromobueit. [1o cy-
TH, KQXKIBII 3aKa3 KITMEHTa YHUKAJIEH, YTO
TpeOyeT BEICOKOM TMOKOCTH M TMHAMWYHO-
CTH MPOM3BOACTBEHHBIX TTpoiieccoB BMW.
TTpousBoacTBo aBTOMOOMICHt BMW Ha 3a-
Ka3 TpeOyeT TOTMCTIUYEeCKOTo Tpoliecca, ra-
PaHTUPYIOIIETO, YTO HYXKHbIE IETaTN MPU-
OyayT Ha HYXHYI0O COOPOYHYIO JTUHUIO B
HyxHoe BpeMs. Kaxnapiii nenp 230 000
KOMIUIEKTYIOIIUX PAa3TUYHBIX TUTIOB pac-
TpeaensieTcsI 1Mo JIOTKAaM ISl TPOM3BOJICTBA
10 000 aBTOMOOMITEiI. MHOTHE U3 3TUX Jie-
TaJieil JOCTaBSIOTCSl HA COOPOYHbBIE TMHUUT
C TIOMOIIbIO TPAHCTIOPTHBIX CPENICTB C aB-
ToMaTndyeckuM ympasieHueMm (AGV). He
1Mest pOOOTU3UPOBAHHBIX PYK, MHTEIIEKTa
U TMOKOCTU, HE OPUEHTUPYSICh B OKPYKato-
1ieit ooctaHoBke, AGV He MOTyT 3arpyaTh
cebsl WK MJIAaHKUPOBATh U MPOKIAAbIBATh
MapupyTbl. YTOOBI MOBLICUTH 3D (HEKTUB-
HOCTb JJorucTuKU, BMW peniinna 3aMeHUTh
AGYV ¢ nmapkoM aBTOHOMHBIX MOOMJIbHBIX
po6otoB (AMR), criocodbHbIX 06pabaThi-
BaTh U TPAHCIIOPTUPOBATDH TPOU3BOJICTBEH-
Hble MaTepUasbl 0e3 BMeIlaTeIbCTBA Yeslo-
Beka. [lepen nouepHeit komnanueii BMW —
Idealworks ObuTa TOCTaBJICHA 3aa4a Mpu-
BHECTHU MOLIb UCKYCCTBEHHOTO MHTEJIeK-
ta (MH) B oructuyeckue npouecchl, Ha-
YUHasi C MPOEKTUPOBAHUST aBTOHOMHBIX PO-
6otoB (puc. 1). Idealworks obpaTuiach Kk
NVIDIA u ADLINK 3a noaaep:kKoii B pa3-
paboTKe HEOOXOIUMBIX TPOrPAMMHBIX pe-
IIEHW W HaAEXHOW BBIYMCIUTENBHON
muiargopmoit Edge Al. CeronHst obauyHoe
MporpaMMHoe o0ecTieueHre YIPaBIsIeT aB-

i)

Mpoknagka
MapLLpYTOB

Jlokanuaauus
11 NOCTPOEHME
KapTbl (SLAM)

ABTOHOMHas

Puc. 8. BctpauBaembiit komnblotep DLAP-401

TOHOMHBIMU YCTPOMCTBaMM, Ha3Hayas 3a-
JTauM B 3aBUCMMOCTHU OT JOCTYITHOCTU U Me-
CTOIOJIOXKEHHUSI pOOOTOB, TEM CaMbIM IO~
BbllIast UX 3¢(HEKTUBHOCTD, MPOU3BOIU-
TEJbHOCTh M CIIOCOOHOCTb PaboTaTh CO-
BMECTHO APYT C APYIOM U C JIIOJbMU.
TenneHuMM K MACCOBOM UBMEHUMBOCTH U
TMOKOCTU MPOU3BOJCTBA CO3IAI0T OIPOM-
HbIE JIOTUCTUYECKUE MPOOJIEMbI, MOCKOJb-
KY KaXIblii A€Hb AECATKU MUJUTMOHOB JeTa-
JIel IOJDKHBI pacipeaesisiTbesl, HarpuMmep,
1o c6opouHbIM JiuHUSIM BMW. Kpome To-
ro, cpena cOOPOYHOM JIMHUM OYeHb TUHA-
MMYHA U YacTO MeperpyxkeHa, 4To co3aact
JIOTIOJIHUTENbHbIE TPYIHOCTU C MOTOKOM
marepuaioB. Idealworks pa3zpaboraia aBTo-
HOMHBIX POOOTOB C HYJIsSI, 0OBEIMHUB BbI-
COKOITPOM3BOAUTENIbHBIA  MPOrPaMMHbINI
crek MM 1 KoMITakTHOE BBICOKOITPOU3BO-
NIATETbHOE BBIYMCIIMTEIEHOE 000pyIoBa-
HUE, KOTOPOE MOXET HaJEXHO U OBICTPO
BBITIOJTHSITH CJIOXKHBIC BhrauciaeHus MU,
TpeOyrolre paboThl ¢ OOJIBITUMU 00bEMA-
MU JaHHBIX, ¥ BBIIEPXKUBAIOIIEEe CYPOBBIE
YCJI0BUSI HA COOPOYHOM JTMHUU. AJITOPUTMBbI
HCKYCCTBEHHOTO WHTEJUIEKTa O0ecIeun-
BalOT HaBUTAITUIO ITyTEM OTHOBPEMEHHOM
JIoKanm3anuu u conocrasieHust (SLAM),
MPeIOoTBpaIlleHUE CTOJTKHOBEHUIA U OTICHKY
nosoxkeHust oobekra. Idealworks paspabo-
taja AMR «iw.hub» 1 mporpammHoe obec-
TeYeHre ISl yIpaBJIeHUsI aBTOMAPKOM

O 1 || %

HaBurauus CermeHTauus

3D-koopauHaums

AnyFleet, KOTOpoe COOTBETCTBYET CTaHIAP-
1y VDA 5050 myis yHudbuimpoBaHHOM pa-
60Tl AGV, BWIOYHBIX TIOTPY3UMKOB U
AMR pasHbIx npousBoAuTeNeid B eAMHON
paboueii cpese. PoOOTbI HA OCHOBE MCKYC-
CTBEHHOTO WHTEJIIEKTa TPEOOBATM BEICOKO-
TPOU3BOMUTENILHBIX ~ BBIYUCITUTETHHBIX
1aThopM, KOTOPBIE MOTJIM OBl HaIEXKHO
paboTaTh B KECTKUX MTPOMBITIIEHHBIX YCIIO-
BUSIX, TIPEMITTOJIATAIONINX BHICOKYIO BUOpa-
uio u pusnIeckoe Bosaerictaue. st pea-
nu3auy cobcTBeHHOTro perrenus Ideal-
works BbiOpana miardopmser DLAP-401
edge Al ot kommanuu ADLINK (puc. 8).
KomrmakrHast BeranciurenbHas matdhopma
DLAP-401 yuuTbIBaeT OrpaHMUYEHMS IO
pa3mepy, Becy 1 MomtHocTH (SWaP) TpaHc-
TMOPTHBIX POOOTOB, TaKWe KaK HEOOXOmM-
MOCTb pabOThI Ha OTHOM 3apsiae baTapew,
MO0 KpaiiHe! Mepe, B TEUCHUE TTOJTHOU cMe-
HbL. [11aTdhopMa BBITTOIHSET KPUTUIHBIE TIO
BpeMeHM BrurcieHust MW st mmaHupoBa-
HUSI MapIIPYTOB U O€301MacCHOTO OPUEHTH-
pOBaHUS B 3aBOICKUX 1I€XaX C MHTEHCUB-
HBIM JBIKEHUEM, TTO3BOJISIONINE U30eraTh
TYMUKOBBIX CUTYaIuii. [ yrpoleHust 00-
cayxkuBanus DLAP-401 monnepxxuBaeT Kak
MacCUBHOE, TaK U aKTUBHOE OXJIAXKIIEHUE C
TOMOILIBIO JIETKO CHUMAEMbIX BEHTHJISITO-
poB. Ilpu yyactum Idealworks KommaHus
ADLINK cnpoekTtpoBaia, mpoTecTUpoBa-
Jla U M3rOTOBWJIA CHELMaTU3UPOBAHHBIN
MPOMBILIEHHbI KOPMYC, YCTOWYMBBIA K
yaapam u nageHusiM. KommakTtHast riar-
¢dopma ADLINK edge Al monkmouaeTcs K
obopynoBanuio Idealworks ¢ momolibio
MOJIb30BATEILCKUX Pa3bEMOB.

J151s1 ob6ecriedeHust BBICOKOTO YPOBHSI BbI-
YUCJIUTESbHOW TMPOU3BOAUTENILHOCT B
ADLINK DLAP-401 (puc. 9) yctaHoBieHa
cuctema AGX Xavier™ Ha moayie (SOM),
NVIDIA® Jetson, nospossiiomast podoTam

MckntoyeHune
KONAu3nia

O6HapyxxeHue
npensaTcTBUMA

Puc. 9. ADLINK DLAP-401 nmeeT BbICOKYI0 BbIMUCUTENBHYIO MOLYHOCTL Gnaroaaps cucteme Ha mogyne NVIDIA® Jetson AGX Xavier™
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00pabaThIBaTh TaHHBIC ¢ HECKOJBKUX JaT-
YUKOB, BKJTIOYAs JTUIAPHI M KAMEPHI, IJI5T aB-
TOHOMHO¥ paOOThI:

® MIeHTU(UKALINY TTPETISITCTBUIA;

@ IIpeIOTBPAIICHNS CTOJTKHOBEHMIA;

® 0c30ITacHOIT HaBUTAIIUN;

©® IMHAMUYECKOTO0 WM3MEHEHUIO MapIll-

PYTOB;
® CTHIKOBKHM B Y3KMX IPOCTPAHCTBAX;
©® M3YYCHUS OKPYXKAOIICH CpeIbl.

Monyne NVIDIA Jetson AGX Xavier
obecrieunBaeT YCKOpPEHUE BBIUYMCICHMI
WU no 32 pa3, obecrieunBasi MOITHOCTb,
HeoOxonumyto anroputMam MW B atux
MPUIOXKEHUSIX B PEKUME PeaIbHOTO Bpe-
MeHU. ABTOHOMHBIE CHCTEMbI CJIOXHBI U
TPEOYIOT pa3IMUHBIX YPOBHEH CITeIIaIM-
3UPOBAaHHOI 00PAOOTKM WM CTICLIMATbHBIX
BO3MOXHOCTe 00pabOTKM 15 YIOBJIETBO-
peHUs TpPeOOBAaHUI K ITPOU3BOANTEIEHOCTH
¥ MOIIHOCTU TipuioxeHuit. Jetson AGX
Xavier TmpefocTaBisieT pa3paboTYMKaM
MacCHB arapaTHbIX 0JIOKOB 00pabOTKU B
COUYETaHUY ¢ TMOKMM ITPOTPaMMHBIM 00eC-
MEeYeHUEeM, CO3IaHHBIM CIIEMAIbHO IS
ABTOHOMHBIX MaIlIVH.

ApXUTEeKTypa TporpaMMHOT0 obecrieue-
HUS MapKa aBTOHOMHBIX poboToB Ideal-
works ocHOBaHa Ha eIMHOM ITPOrPaMMHOM
obecrieyeHUM Ha 0a3e OTKPHITON ILIAT-
dopmbl NVIDIA Isaac robotics. IlakeT
SDK Isaac mpenocraBisieT MOJHbIIA HAOOP
MHCTPYMEHTOB, OMOJIMOTEK U MpeaBapu-
TeJibHO 00yyeHHbIX Moaeiieii DNN. Bo3-
MOKHOCTH HaBUTaIIMK POOOTOB C UCITOJb-
30BaHueM Isaac Sim ObUIM IPOTECTUPOBAHbI
u nipoBepenbl. SDK Isaac — aTo pa3Burtas
miaropMa, OCHOBaHHasi Ha BBICOKO-
MPOM3BOAUTEIBHOM IBMKKE U IMOCTaBIIsIE-
Masl ¢ HaOOPOM BBICOKOIIPOU3BOAUTEb-
HBIX QJITOPUTMOB. Hanpumep, aaroputmbl
obecreyrBalOT IJIJAaHUPOBAaHUME U BOC-
NpUsTUE HABUTALMM U MaHUITYJSILUMHI, a
TaKKe MOJAAEPKKY KJIIOUEBbIX annapaTHbIX
KOMIIOHEHTOB U pOOOTU3UPOBAHHOM Me-
pudepun. [TakeT TakKe 1MO3BOJISIET 100aB-
JISITh TI0JTb30BaTEbCKIE MOJIEIH TOBe/Ie-
HUS ¥ BO3MOXHOCTH, YCKOPsisl pa3paboT-
Ky pOOOTOB, Ha KOTOPYIO OOBIYHO Tpe-
OYIOTCSI MECSILIbI, €CIU HE TOJIbl UHXEHEeP-
HBIX YCUJINM.

[Ipu paboTe B 1Be CMEHBI, 10 OLIEHKaM
cneunanuctoB Idealworks, pazpaboraHHast
pOOOTU3UPOBAHHAS CHCTEMa OKYITUT ceOst
yepes rof.

SAKNIOYEHME

Hunycrpust 4.0 tpedyer nHTerpamm OT-
WT, Ho nnsg nmomnepXaHUsi KOHKYPEHTO-
CITOCOOHOCTA Ha OBICTPO MEHSIOIIEMCSI
JI00ATM3UPOBAHHOM PBIHKE 3TOTO HEI0-
cratouHo. [Tomumo mHTrerpammu OT-IT,

IUTSI DOCTYKEHMSI 3G (MEKTUBHOCTU MHTEI-
JIEKTYaJIbHOTO ITPOU3BOACTBA HEOOXOIUMBI
COOTBETCTBYIOIIME KOMIIbIOTEPHbIE TEXHO-
goruu. O6namass 20-JETHUM OTBITOM B
IPOM3BOICTBE M pa3pabOTKe MHOIOYLC-
JIEHHBIX TIPOMBILIIEHHBIX IIEPCOHATBHBIX
komrblotepoB (IPC), ADLINK o6namaer
[J1yOOKMM IMOHMMAaHKMEM OOJIEBBIX TOYEK
[IPOMBILUIEHHBIX ITPOM3BOAUTENICH U CHU-
CTEMHBIX MHTErparopoB. [IpemioxkeHHOE
ADLINK pemenune ROS 2.0 FoF, Bximo-
yalollee He TOJbKO amrapaTHbIe U IPO-
rpaMMHBbIE IIaT(GOPMBbI, HO U pelIeHue

DDS nns opranuzanymu KOMMYHUKAIIWMA,
TO3BOJISIET CYILIECTBEHHO CHU3UTD 3aTPaThl
Ha pa3paboTKy U BHEIPEHNE CUCTEM aBTO-
maruszauuu. ®

JIMTEPATYPA

1. URL: https://www.mobile-industrial-robots.
com/en/insights/get-started-with-amrs/
agv-vs-amr-whats-the-difference/.

2. URL: https://www.adlinktech.com/en/
Inference_platform.

Ilo mamepuanam komnanuu ADLINK

P

)

HAAEXXHOCTb
% BE3OMACHOCTb
%  pEASILHOE BPEMSA

JA

S~ "

B

|

MporpamMmmHo-annapaTHbie KOMMNIEKChI
C onepalnoHHON CUCTEMOM
peanbHOro BpemMeHu

**QINIX  ProSorr® C2ZIGED

ODULMANbHBINA ANCTPUBLIOTOP :'i
(495) 234-0636 = INFO@PROSOFTRU = WWW.PROSOFTRU O] [

PROSOFT®

CTA 1/2022

www.cta.ru 53


https://tp.prosoft.ru/~qnx
https://www.cta.ru/
https://www.mobile/
https://www.adlinktech.com/en/

PASPABOTKH

CoBpemeHHbIe TeXHONorum

naeHTuduKaLUm nuy

Hmutpuii LLseuos

B cratbe paccMaTpuBaeTCs 0OgUH U3 METOA0B MAEHTUPHUKALMM NUL, C UCMONb3OBAHMEM
paamonokaumu. B naHHOM MeTofe Mcnonb3yeTcs paaMonoKaums HENPEPbLIBHOTO JEMCTBMS

C YOCTOTHOM MogynsumeM, Hecywier yactotor 61 My 1 nonocon nponyckaums 6 My,

IaHHble, nonyyYeHHble B pe3ynbTaTe pagmosioKAUUMOHHOTO CKAHMPOBAHMS NUL, JIIOAEN,
nepepatoT B cBEPTOUHYIO HenpoHHyto cetb (CNN). B 3toi cetn curHansl, nonyyeHHsie

OT HECKOJIbKMX OHTEHHBIX JIEMEHTOB, MAPASIIENbHO CUHTE3MPYIOTCS, YTO6b NpeobpasosaThb
POAMONOKALMOHHBIE CUrHANBI B U30BpaxeHHe, KoTopoe senseTtcs BxogHou dopmon gns CNN.

BCTYNNEHME
Ha NPOTAKEHUN MHOTUX IIeCHTI/I)IeTI/Iﬁ

pamapHble JATYUKU HCITOIB30BAIUCH IS
OIICHKY CKOPOCTH 1 PACCTOSTHUS IO pa3Ind-
HBIX LIeJIeil. B mmociemHue ronbl pagapHbie
JATIYUKK CTAJIA IPUMEHSTB TOpasio II1pe B
CMEKHBIX OTPACISIX IIPOMBIIIIIeHHOCTH. Ha-
TIpUMep, pafapHble TaTYNKN CTATN yCTaHAB-
JIUBAaTh Ha TPAHCITOPTHBIC CPEICTBA U WC-
TTOJIB30BATh IS aBTOHOMHOT'O BOXKIEHUSI,
a TakKe MCITOJIb30BaTh MX I cOopa Omo-
MeTpUYeCcKoi MH(GOPMaIIH, TaKOI KaK Ya-
CTOTa JABIXaHUSI YeJI0BEKAa 1 4aCcTOTa cepaeyd-
HBIX coKpaleHuii. Kpome toro, pamapHsie
JATYMKK TaKKe UCTIOIB3YIOTCS ISl HaOTIO0-
JICHMsI 33 JIIOIbMU B TIOMELIIeHHsIX. B ommiume
OT KaMep pacro3HaBaHMS JIUII, pajapHbIi
JIATYMK HE MEHSIET CBOMX XapaKTePUCTHUK 1a-
Ke B mojHoi TeMHoTe. Kpome Toro, ecTh
PAI TIPEUMYIIECTB MCIIOIb30BaHUST TAKUX
JTATYMKOB C TOUKU 3pEHUST KOH(PUICHITNATb-
HOCTH U 3allMThl TH(MOPMALIMK 110 CPaBHE-
HUIO C CCTeMaMU Paclio3HaBaHUSI JIUIL Ha
OCHOBE U300pakeHMsI.

OcHOBHOE TpeboBaHUE K paJapHbIM JaT-
yuKaM — 3TO OBICTPOACMCTBUE U MUHMA-
TIopu3als camoro pagapa. [1ockojbky B
paccMaTpuBaeMoil CUCTEME UCTTIOIb3YeTCsI
JAaTYUK C BBICOKOYACTOTHBIM IMANa30HOM B
00J1aCTM MWJIJTUMETPOBBIX BOJIH, BOMPOC
pa3mepoB ObLT peléH. Hanpumep, ceiiuac
Google ycraHaBIMBaeT B CBOM cMapThOH
PaavoOIOKALMOHHbIM yuIl Soli M UCoJb3y-
€T ero /Ui pacrio3HaBaHus xkectoB. Kpome
TOro, ObLIM MPOBEACHbI UCCIEAOBAHUS MO
OIpe/Ie/IEHUIO TTONIOXKEeHUs JIOJeil BHYTPU
TPAHCIIOPTHOTO CPENICTBA C MOMOIIBIO Ma-
JIOrabapuTHOTO CBEPXIIUPOKOOJOCHOTO
(CLIIT) paagnosoKalOHHOIO AaTYrKa.

B o101l cTatbe paccMOTpUM Mccen0Ba-
HME MeToJa MIeHTUdhUKAUUU YesoBede-
CKMX JIULL MyTEM UX CKAHMPOBaHUS pajap-
HBIMU JAaTYMKAaMU U METOAA MAIUMHHOTO
00y4eHUsI HA OCHOBE COOPAHHBIX JAHHBIX.
Merton pacriozHaBaHMsI T HA OCHOBE pa-
JIMOYACTOTHOTO CKAHUPOBAHMSI MOXKET KOM-
MEeHCUPOBaTh HEAOCTATKU METO/a pacro-
3HaBaHUsI JIMIL HA OCHOBE M300paXKeHUIA.
B aTOM HCCIenoBaHUY UCTIONB3YETCS MAJIO-
rabapuTHBIN paIuOJOKAIIMOHHBIN JaTYMK C
YaCTOTHOM MOMYJISIIIME HETPEPBIBHOTO W3-
nydyeHuss (FMCW) c¢ Hecylieit yacToroi
61 I'Tix u mosocoit mporyckanust 6 I'Tir. TTo-
ckonbKy Metoq, FMCW nipeanosaraer Bbl-
COKYIO CTeNeHb CXaTusl WMIIYJbCOB, OH
WMeeT JIy4llre oKazaTesu Mo JaIbHOCTU U
TOYHOCTU U3MEPEHUIA, UeEM JIPYre METO/IbI
C MCIOJIb30BaHMEM YACTOTHOM MOYISILIAU.
CHauaJjia TpoBOIUTCSI COOp JaHHBIX C pa-
JIAOJIOKALIMOHHBIX JATYMKOB ITPU CKAHUPO-
BaHUM JIUL] HECKOJTbKIX YEJIOBEK. 3aTeM ISt
UIEHTUMUKAIIMY JTUL TIPOBOAUTCS 00yde-
HUe CBEPTOYHOU HelipoHHOoIi cetn (CNN)
Ha OCHOBE COOpaHHbBIX U 00pabOTaHHBIX
nanHbiX. [lockonbky CNN  ucnonb3yer
M300paXKEHUE B KAYECTBE BXOIHOTO (hopma-

Ta, HEOOXOAMMO NPeoOpPa3oBaTh PAANOIO-
KallMOHHbIE CUTHAJIBI C IATYUKOB B (hOpMY
un3o0paxeHus. [1jist 3TOro CUrHajibl, MoJy-
YEHHBIE OT HECKOJIbKUX PalOYacTOTHBIX
JATYUKOB, Pa3BEPTHIBAIOT MapalesIbHO,
4TOOBI CHOPMUPOBATH LIEJTLHOE U300paxe-
HUe 1S JaJibHeero ooyueHust Helipoce-
TU. 3aTeM MPOBOAUTCS aHAIN3 (P hEKTUB-
HOCTH KJIacCU(UKaLIUU CETU, OOYYEHHOM ¢
TMOMOUIBIO TAHHBIX «PaIUOJIOKAIIMOHHBIX
n300paxeHuii». [lomrumo 3Toro, NnpoBOAUT-
Csl aHINU3 PAIMOJIOKALIMOHHBIX TAHHBIX JJI51
TeX CJIy4aeB, KOrAa JIOIM HOCSIT MEAULIMH-
CKMe MacKu. DTO BaXKHO 1T O0yJIeHUs ce-
TU B KOPPEKTHOM KJ1accu(PUKALU B 3aBU-
CUMOCTHU OT TOTO, HAJIeTa MacKa WU HeT.

KoH®UryPALMSA CTEHAA
AaAng PAAUOJIOKALIUM
B AMANA3SOHE 61 I'Ty

[Mpu mccnenoBaHNM pagnoOIOKAIIUOH-
HOTO METO/Ia JIJIST PACTIO3HABAHWST JIUII JTIO-
neit ObUT UCITOMb30BaH PalMOIOKAIIMOH-
HBII JaTINK MIJTUMETPOBOTO AUATIa30Ha
BTS 60. Ha puc. 1 nokasaHa G10K-cxema
pamuonokanroHHoro natanka FMCW Ha
61 I'Tu. Ha pucyHke: nepenaroiiast aHTEH-

Tx [eHepatop curHanos

Ocuunnatop

Rx
90°

®HY

Cmecutenb

®HY

CmecuTtenb

AL
Len
AL

Puc. 1. CTpyKTypHas cxema pagnonoKauuoHHoit cucrembl FMCW 61 Iy
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Ha (Tx), ocliaTop, GUILTP HU3KUX Ya-
crot (PHY), ALIT u tuppoBoii cUTHaIB-
Heiii mponeccop (LICIT) oTHocATcsS K
nepenaolieil aHTEHHE, a K MPUEMHON
aHTEHHe: TPUEMHbBIE AaHTEHHBI ( RX), OCIIVII-
nstop, @HY, AL u L CII, moaxkmo4yéH-
HbIe yepe3 cmecuTenb. Kak mokazaHo Ha
PUCYHKE, paiap UMeeT OJHY MepeaaionIyio
AHTEHHY W TpU DJIEMEHTa TMPUEMHOMI
aHTCHHBI (T.¢. 1X3 aHTEHHYIO CUCTEMY).
[1Ba aneMeHTa MpUEMHOI aHTEHHBI pa3Me-
LIAIOTCSI TOPU30HTAIIBHO U 1BA BEPTUKAJTb-
HO, TIPY 3TOM OIWH aHTEHHBIN DJIEMEHT
HUCToNib3yeTcss coBMecTHO. PaccrosiHue
MEXTy COCEAHUMU aHTEHHBIMU dJIEMEHTa-
MU paBHO ¢/2fc, Toe ¢ — CKOpOCTb CBETa,
a fc — Hecymias yacrora 61 I'Tii.

OTO0T pamap nepenaét (GopMy BOJHBI,
YacTOTa KOTOPOM JIMHEMHO BO3pACTAET, KaK
n300paxkeHO B TreHepaTope CUTHalza Ha
puc. 1. Drot naTunk FMCW yBenuuuBaet
noJiocy rponyckanust BHa 6 I'TirHa 12,5 mc.
Takum 00pa3om, paspelleHKe 1o JaTbHOCTU
AFr CTAHOBUTCSI paBHBIM 2,5 cM (T.e. Ar =
=¢/2B). Kpome Toro, B 3TOM McCIe10BaHUN
3a niepurofl (POPMbI BOJIHBI B3SIT OAUH Kap.

IKCNEPUMEHTANIBHAS
YCTAHOBKA
AJif CBOPA AAHHbIX
C PAAMOJIOKALIUOHHBIX
AATYUKOB

C mowmoItpio pamapa, OMUCAHHOTO B
TIPeBIAYIIEM pasfesie, ObLTN MPOBENECHBI
SKCIIEpUMEHTHI TI0 cOopy maHHBIX. Kak
TMOKa3aHo Ha PUC. 2, SKCTIEPUMEHTHI ITPO-
BOIWJIUCH C PAlapOM, PACTIONIOXKEHHBIM Ha
pacctostHuu B R = 30 cM OT 1ieHTpa Jula.
JlaHHBIE PagMOIOKAIIMOHHBIX NAaTYMKOB
ObUIM cOOpaHbl MPU COOTIOACHUN OAUHA-
KOBBIX 9KCTIEPUMEHTAIBHBIX YCIOBU TSI
Tp€X pasHbIX Jioaeit. Kpome Ttoro, 0buin
TOJTy4eHbl PalUOIOKALIMOHHbIE TaHHbBIE
JIAI KaXIOTO YeIoBeKa B MEANIIMHCKOU
macke u 6e3. B o01ueil c10XXHOCTH ObLIO
cobpano 12 000 KaapoB paaroJIOKaIlMOH-
HBIX CUTHAJIOB IS TPEX MCTBITYEMBIX C
MEAVIIMHCKMMU MackaMu U 0e3 HUX.

FEHEPALIMSE FPA®UYECKMUX
AAHHBIX Anga osY4EHUS CNN

B emom CNN — 3T0 IIMPOKO MCITONIb-
3yemast HelipoceThb i KiaccubuKamum
HeCKOJIbKUX n300paxenunii. CiemoBaTesb-
HO, BaXXHO TIpeoOpa3oBaTh PaaMoIoKa-
IIMOHHBIE CUTHAJBI B (hopMaT U300paxe-
HUSI, COOTBETCTBYIOIINI TPEOOBAHMSIM JITIST
BxonHbIX maHHBIX CNN. B atoMm ciyuae
TIPUMEHSIETCSI METO CUHTE3a pallooKa-
IIMOHHBIX CUTHAJOB U3 HECKOJIbKUX Ta-
payIeNTbHBIX KaHATOB. [l pyruMu cioBamu,
JAaHHbIE BXOTHOTO U300paKeHNUs:

|F(L1 ["])|

F(L
x ([Pl 0

|F(L, [

rae F(L[n]) obosnauaer pesyabrar Obl-
ctporo TipeoopaszoBanusi Oypne (BI1D)
BeIxogHoro curiHana ®HY ¢ BpemeHHOM
auckperusaumeit iy, (i =1, 2, ..., ) B ipu-
€MHOM KaHaje.

Ha puc. 3 00001EHHO IMOKa3aH MpoLecC
Cco3MaHusT N300pakKeHUsT U3 CUTHAJIOB pa-
napa. B pesynbraTe McmblTaHWi TTpU UC-

| |
| |
I 50mm |
| — :
|

| |
| |
| |

Bug c6oky
— |«

10 Mm

Puc. 2. IKcnepuMeHTanbHasA YCTaHOBKa ana c6opa
AaHHbIX C PaAMONOKALNOHHDBIX AaTYNKOB

TI0JIb30BaHUY TPEXINIEMEHTHO!N MTPUEMHOM
anterHsl 1 210 Toyex BIT® GbuTo creHe-
pupoBaHo 3 n3o0paxenusi mo 1024 mukce-
JIS C COOTBETCTBYIOIIE Pa3MEPHOCTHIO.
B ciyuae nmprMeHeHus MeTona panuoio-
Kalliy HeTIPephIBHOTO M3TYYEeHUS C Ya-
crotHoit monynsauueit (FMCW) addek-
THBHEE WCIOIb30BaTh CUTHANBI, anar-
tupoBaHHbie K BII®, a He cuUTHAIHI,
«TIIPUBSI3aHHBIE» K BpeMEHHOM 1IKase, mo-
CKOJIBKY PacCTOSIHUE MEXIy pagapoM U
1IEJTbI0 MOXKET OBITh JIETKO PACCUUTAHO T10
M3MEHEHUIO YaCTOThI CUTHAJIA.

Kpome Toro, mist o0yueHust HelipoceTu
UCIIOJIb3YETCS HE MOJHOE u300paxeHue X,
a TOJIbKO M300paKkeHue jauiia. Takum 00-
pa3oMm, U3 00111eTo N300paXKeHUS «BbIpe3a-
eTcsi» 001acTh IMIa, KOTOPast BhIpaXKaeT-
ca B Xp Ha puc. 3. B Hamem npumepe Ha
UCIIBITATEIbHOM CTEHIE pasMep Xp 03Ha-
4aeT, YTO B AuarnaszoHe ot (R — 12,5 cm) mo
(R+ 12,5 cm) ompenensieTcs, KaK Hy>KHast
HaM, 00J1aCTb U300paXkeHU JULA.

Jpyrumu ciioBamu, TOJIBKO 12,5 cMm cire-
Ba 1 12,5 cM cmpaBa u300paXkeHHUST OT
TEKYIIeTo MojioxeHust auia (R) ucronb-
3yeTcsl B KaUeCTBE BXOAHBIX JAHHBIX Heli-
pocertu.

CurHanbl pagvuonoKauMoHHbIX AaTYUKOB

Rx1

Rx 2

Rx 3

®opma usobpaxenus: X

|
|
|
|
|
|
|
|
._T_J
\/
Rx 1

YT04HEHHBIN BBOA: XR

Puc. 3. TeHepaums BXoAHbIX AaHHbIX Ans 06yueHus CNN

11x3x1 9x3x8 7%x3x16

1x1x128  1x1x128

5x3x32

1x1x3

BXO[HbIE laHHbIE

CBEPTOYHbIN CNOK

MOMHOCTbIO CBA3AHHBIN C0i

Puc. 4. Crpykrypa CNN, ucnonb3yemas pnsa naeHtudurkauum nmua
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MAEHTUOUKALMSA NULIA
c nomoubio CNN

Crpykrypa ucnonbzyemoit CNN moze-
JI TIpUBe/ieHa Ha puc. 4. B jaHHOM city4ae
3TO TPU CBEPTOUYHBIX CJIOS W TPU MOJI-
HOCTBIO CBSI3aHHBIX CJIOsI B CeTU. B Kax-
JIOM CBEPTOYHOM CJI0€ 3X3 BBITIOJHSIOTCS
CBEPTKH, 3a KOTOPBIMU CJIEIyeT aKTHUBa-
LIMSI BBITTPSIMJIEHHOTO JIMHEHOTO OJ10Ka U
HOpMaIM3alVsl JaHHBIX. 3aTeM 3JIeMEHThI
MOCJIEAHETO CBEPTOUYHOTO CJIOST CTIaXH-
BAIOTCSI ABYMSI TIOJTHOCTBIO CBSI3aHHBIMU
cnosimu. [Tocsie 3TUX ABYX MOJHOCTBIO CO-
eIMHEHHBIX CIIOEB TOOABIISIOT OTOUIBTPO-
BaHHBIE CJI0U ¢ KO3 GUIIMEHTOM OTCEBa
0,25 g mpeaoTBpalleHUs IepeoOyIeHMSI.
[TocnenHuii MOMHOCTBIO CBSA3aHHBIN CIOM
JlaeT BeKTOp pa3mepa 1x1x3 Ha ocHOBe
dyukumu softmax. HakoHe1r, MbI paccun-
ThIBAEM TIOTEPM MOJEJIU C TMOMOILIBIO
Kpocc-sHTponuu. [ToapoGHbIe rumnepna-
pameTpbl Moaenu CNN crenyrolue: aaro-
PUTM MMITYJIbCA CTOXACTUYECKOTO TPaju-
€HTHOTO CITyCKa MCITOJIb3YeTCsI /151 OOHOB-
JICHUSI TapaMeTPOB, pa3Mep MUHU-TIAKeTa
YCTaHOBJIEH Ha 8, CKOpPOCTb OOY4YeHMSs
ycraHoBieHa Ha 10~4, a amoxa ycraHoBe-
Ha Ha 20.

Dra ceTh 00y4aeTcst C MOMOIIbIO PaUo-
JIOKALIMOHHBIX CUTHAJIOB, TOJYYEHHBIX,
KOT/JIa TPOE UCTIBITYEMbIX He ObLIU B Mac-
Kax. YToObl MpeaoTBpaTuTh KOHKPETHOE
CcMellleHue Kaccu@ukaTopa, ceTh o0yJa-
eTCsI C UCTIOJIb30BaHUEM TOJIbKO 70% Bcex
JMAHHBIX, & HE BCEX JAHHBIX, KOTOPBIE Mbl
nonxyumin. Kpome Toro, 15% Bcex maHHBIX
WCITIONIB3YeTCs I Habopa MpoBepKU. 3a-
TeM 3(PdeKTUBHOCTh KiIaccupukaTopa
MPOBEPSIETCSI C UCTOJIb30BAHUEM OCTaB-
muxcst 15% naHHbIX, U pe3yibTaThl Kiac-
cuduKaly TpUBOASITCS B Ta0MI. 1.

B Hamem Habope qaHHbBIX pajapa cpeji-
HUI pe3yJibTaT WAeHTUDUKALUM ISt
TpéX NuL cocTapisieT okono 98,7%. Tlo
CPaBHEHMUIO € KJIacCU(DUKATOPOM Ha OCHO-
Be TIyOoKoil HeitpoHHoI cetu (DNN),
3¢ (HEKTUBHOCTD KJIacCU(PUKALIMU B CpeI-
HEM BbILIIE.

Tabnuya 1
Pe3ynbratbl uaeHTUGUKALUN NULL
ANA TPEX UCMbITYEMbIX

30
JTnyo 1
Jlnuo 2
25 Mo 3

20

Bropbie npoexuun (SP) t-SNE

0
-20 <15 10 -5 0 5 10
Mepsbie npoekuum (SP) t-SNE

a

60

JTnyo 1
50 Jnwo 2
Jlnyo 3

40
30

20

Bropbie npoexuun (SP) t-SNE

-20 10 0 10 20 30 40
Mep.ble npoekuuu (SP) t-SNE

6

Puc. 5. Pe3ynbtatbl npumeHeHus anroputma t-SNE

Kpome Toro, mbl mepeodyyaem CNN,
00aBIIsisl NaHHbBIE pajaapa, MoJydyeHHbIE,
KOT/a KaXIbIii CyOBbEKT HOCHJ XJIOMKOBYIO
MackKy, a XapakKTepHMCTUKU Kiaccudpuka-
LIMA HeAaBHO OOYyYE€HHOU CeTu mpuBene-
HbI B TA0. 2.

I1pu cpaBHEHUM pe3yIBTaTOB UAECHTU(hU-
KaLuu 1adi. 1 1 2 cpeHsisi TOUHOCTh KJlac-
cudukanmy cHu3wiach Ha 0,9 mpoLeHT-
HBIX MNyHKTa. D(GGEKTUBHOCTL MeToaa
pacro3HaBaHusI ML Ha OCHOBE pajaapa He
CUJIBHO YXYAIIWJIACh B 3aBUCUMOCTH OT
TOro, ObljIa JIU HaJieTa Macka Wid HeET.

Mpbil Takke npoBepsieM 3(P(HEeKTUBHOCTh
knaccudukauuu moaeau CNN ¢ nomo-
1IbI0 METoNa BHU3YAIM3ALMKU JaHHbBIX
BBICOKOI Pa3MEPHOCTH, ITPECTABIISIONIE-
ro KaxJayl TOUYKY JaHHBIX B JIBYX- WJIU
TPEXMEPHOM MPOCTPAHCTBE. DTOT CIIOCOO
SABJsIeTCS MoAUduUKalMeir MeToaa cToxa-
cTryeckoro BiaoxeHus coceneit (t-SNE).
Anroputm t-SNE MoxxeT BU3yann3upoBaTh
JlaHHbIE OOJBIION pPa3MEPHOCTU, TaKXkKe
XOPOIII0 paboTaeT MPU YMEHbIIEHUU pa3-
MEPHOCTU. AJITOPUTM COXpaHSIET IMOA0-
Orie MCXOIHBIX NaHHBIX, Jaxe €ClIu pas-
MEPHOCTb YMEHbIIIEHA 0 IBYX WU TPEX.

Tabnuya 2
Pe3ynbratbl uaeHTMGUKALUN NULL
Ans Tpéx cybbexToB
(BKNIoYas AaHHble pajiapa, NoNy4eHHbIe,
Korjia cy6beKTbl Gbiny B MacKax)

CrenoBatesibHO, ¢ TTOMOUIBIO AJITOPUTMA
t-SNE MoxHO HabioaaTh CXOACTBO UC-
XOJIHBIX JAHHBIX HAa IBYXMEPHON Ararpam-
Me paccestHus.

Pesynbratel padotsl anroputMma t-SNE
nokasaHbl Ha puc. 5. TaM npuBenéH pe-
3yJbrar npumeHeHus aaroputMa t-SNE k
BXOJHOMY U300paxeHuto XR. Kak BuUIHO
W3 PUCYHKa, 00pa3Ilbl M3 KaXXIOTO Kiiacca
He CTpYIITPOBaHbI BMECTE, a IMTUPOKO pac-
npeneneHsl. Pe3ysraT mpruMeHeHUsT ajro-
putMa t-SNE K BEIXOTHOMY BEKTOPY, KOTO-
pBIil  TTOJTydaeTcsT M3 TIOCIETHETO CJIOsT
npenioxkeHHoil momemu CNN, Ttakke
npeacTanieH Ha puc. 560. [1o cpaBHeHMIO C
puc. S5a, BHeIpEHHBIE NaHHBIE KaXIOTO
KJlacca pacroJioXeHbl OJIM3KO IPYT K JIpy-
ry. Takum 06pa3om, TpeiaraemMasi MOIeJb
Kinaccudukaun 3GOeKTUBHO U3BJICKAET
MPU3HAKU U3 BXOIHBIX JaHHBIX JIULIA.

3AKNIOYEHME

B cratbe npuBeaéH npumep, Kak ¢ mo-
Motibio cBépTounoit Monenu CNN paznm-
4yaTh 4YeJIOBEYeCKHe JUIla Ha OCHOBE
MAaHHBIX PAJAMOIOKAIIMOHHOTO CHUTHAIA
MIWIJTUMETPOBOTO JMamna3oHa. Bromne
0XMIIaeMO, YTO ITOT METOM pacro3HaBa-
HUS JIULl HA OCHOBE PaIMOBOTH MOXET
KOMIIEHCUPOBAaTh HENOCTaTKM MeToJa
pacrio3HaBaHUsI JIUIl Ha OCHOBe M300pa-

T s skeHuil. TOUHOCTh pacTrio3HaBaHUS JTUIL C
x Iy =
g § Nugo 1,  Nuuwo2,  Nuuo 3, g E nomornpio CNN cocrasmser > 98%. Kpo-
E z % % % 28z Jlutt/o 1, Jlmi/o 2, ""E/o 3, Me TOro, TOYHOCTh PACIIO3HABAHUS JIUII B
s ¢ g 3 - . - MacKax He YXYAIIaeTcs IIPU UCII0Nb30Ba-
[1J
e ° HMM METOIOB pajauosiokanuu. ®
Jinyo 1 973 2 0 Jnyo 1 96,7 2 i3
ABTOp — COTPYAHUK
Jluyo 2 13 98,7 0 Jino 2 07 96,7 27 dupmel MPOCODT
Mo 3 0 0 100 Nuyo 3 0 0 100 Tenedon: (495) 234-0636
E-mail: info@prosoft.ru
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TDK-Lambda

BbICOKOHA AEXXHbIE
MOAY/IbHbIE NMPEOBPA3OBATE/IN
ANA XECTKNX YCNTOBUU SKCNNYATALUN

Cepua HWS, HWS-A

- AC/DC-UCTOUYHMKN NUTaHNS
MouHocTbto oT 15 a0 1560 BT

- OI'paHl/I'«IeHHaﬂ NOXWM3HeHHaA
rapaHTna

- [mnanasoH pabounx Temnepartyp
-40...+70°C, KoHhopMHOEe
MoKpbITUE MAaThI
(Moandukauma HD)

- Lnpokuii AnanasoH BbIXOAHbIX
HanpsxeHwui: ot 3,3 ao 60 B

- Pabora B pexumMe N1MKoBoOM
MotHocTr 300% B TeveHmne 5 ¢
(MoandukaLma P)

Cepusa CN-A

- DC/DC-npeobpasosatenu
Ha nnaty ot 30 fo 200 Bt

- [loBbIlLeHHas yCTOMUMBOCTb K

BMOpaLMAM, peKOMEHAOBaH Ans
eNe3HOAOPOXHOTO TpaHcropTa

- [lwanasoH pabouvx Temnepatyp
—40...+100°C Ha noanoxke
6e3 CHMXEHNA MOLLHOCTH

- Bxoa: 60-160 B DC nan
14,4-36 B DC, Bbixoa: 5-24 B DC

- 5 J1eT rapaHTum

Cepws PFE, PFH

AC/DC-npeobpasoBarenu

Ha nnaty ot 300 go 1008 Br

Bxoa: 85-265 B AC, peryavipyembli
Bbixoz: 12, 24, 48, 51 B DC

3aLumTbl OT NepeHanpPAXeHWH,
neperpysku, neperpesa

[nanasoH pabounx Temneparyp
noanoxku —40...+100°C

Lindposoe ynpasneHne, obpatHas
CBA3b, Noasepxka PMBus™

Cepua HQA/GQA

DC/DC-npeobpazosatenu
Ha nnaty mowHocTtbio 85 1 120 BT

YnapHble neperpy3skun o 50g

[lnanasoH pabounx Temneparyp
—55 (=40)...+115°C

Lnpokuii AnanasoH BXOAHbIX
HanpskeHwii: 9-40 B n 18-40 B DC

BbixoaHble HanpsxeHus: 5, 12, 15,
24, 28,48 B DC

KA ao 91,5%

PROSOFT®

ODULIMNANBbHDLIA ANCTPUBBIOTOP

(495) 234-0636
INFO@PROSOFT.RU

WWW.PROSOFT.RU
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Regul R100: HoBbIM MJIK

C HOBbIMM BO3MOXKXHOCTAMM

Hmutpuii JobpusH

Cneumanuctsl komnaunm «lMpocodt-Cuctembi» paspaboTany HOBLIM KOHTPOANEP B KOHLENUMM
«All-in-One» (Bcé B 0ogHOM). DTa KOHLENUMS NO3BONSET 3HAYUTENBHO CHU3UTb TPYAOEMKOCTb
3TANA NPOEKTUPOBAHMS, MOBBICUTb HAAEXHOCTb, O TAKXE ONTUMM3MPOBATL TPYAO3ATPATbI

NPY MOHTOXE CUCTEM.

BBEAEHMUE

ITpu pabote Ha MTPOEKTOM ITPOEKTUPOB-
K ACY TI1 TpaTuT 3HaUMTETPHOE BpeMst
Ha 3 GEKTUBHYI0 KOMIIOHOBKY KOHTPOJI-
JIEPHOTO U TIeprdepuitHOTO 000PYI0BAHNS
(BxomHo# KinemmHMK, Y3UII, nckpobapb-
epbl, TATbBAHOU3OJISIIINS U TIP. ), TTOIIeXka-
LIeTO pa3MeIleHnI0 B 1Kady aBTOMATHU-
3auu. JleiicTBUTeNbHO, HA 2TOM dTare
HEOOXOIMMO TPaMOTHO MOA00pPaTh COBMECT-
HO paboTaroiiiee 000pyaI0BaHKE, TTPOPUCO-
BaTb MHOTOYMCJICHHBbIE JIMHUU CBSI3U —
3aTpaunBalOTCs 3HAYUTEIbHbBIE PECYPCHI,
MPU 3TOM BCE PaBHO BHICOKA BEPOSITHOCTH
coBepIIuTh o1noOKy. [Tocne mpoexkTrposa-
HUS AcTadeTy MPUHUMAIOT MOHTAXHUKH,
HaJTaT4uKy, CTyxk0a dKCIUTyaTalluy — Tpe-
OyeTcsl BHYIIUTENbHBIN TMepedyeHb padoT
UTS OpTaHU3alUK [Tepeiaull CUTHaIa MeX-
NIy Pa3INYHBIMU MTPOMEXYTOUHBIMU 3Jie-
MEHTaMM, COCTaBJISTIOLIUMU UHMPaCTPyK-
Typy KaHajia. A Belb HAaCKOJIbKO MOXHO
OBLIO OBl COKPATUTD YCUJIUSI, PUCKU, Bpe-
MEHHBbIE 3aTpaThl, €ClIU Obl MOXKHO ObLIO
yOpaTh 9TU MPOMEXKYTOUHBIE 3BEHbSI U Ha-
MpsIMYIO MepenaTh CUTHAT B KOHTPOJLIED,
MOJIHOCTBIO 00eCIIeYnBalOIIMii BeCh (DYHK-
uuoHas. B aT0i1 cTaThe pacckazaHo 00
OTIbITE Pa3pabOTKU TAKOTO PEILICHUSI.

Komnanusa «IIpocodT-Cucrembl» yxe
OoJtee 25 J1eT ycnelHo padoTaeT B 00J1acTu
aBTOMaTHU3allK TEXHOJIOTMYECKUX ITPOLIEC-
COB IMPEANPUSITUIA, PeaTM30BaB MHOXECTBO
MPOEKTOB Pa3HOi CTENEeHU CIOXHOCTU U
MacIiiTada B KJI0YEeBbIX OTPACIISIX TPOMBbIIII-
JleHHocTH. O61anast KoJoccalbHbIM TEXHU-
YECKMM OIBITOM 1O BHEAPEHUIO CPENCTB
aBTOMAaTHU3alIMK Ha MTPOMBIIIEHHbIX TTPe-
npusitusix, B 2011 rogy KoMIaHus MpUCTy-
MuJia K CO3IaHUI0 COOCTBEHHOTO Mporpam-
MMPYEMOTO JIOTUYECKOTO KOHTpoJIiepa
(ITJIK) Regul a5t 0Te4ecTBEHHOTO PhIHKA.
3a fgecsTh J1eT ObLI0 pa3padoTaHO U OCBOEHO
Nnpou3BoACTBO Liesoro cemeiicrna [TJIK, 0a-
3UPYIOLIMXCS] HA €MHOI Cpejie UCTIOIHEe-
HMS1, €AMHOM IIIMHE TaHHBIX U KOH(PUTYpU-
PYEeMbIX B OJIHOI cpejie pa3paboTKHU.

CewmeiictBo TTJIK Regul numeer B cBoEM
cocTane:

@ koHTpoJsutepsl cepun R600, BBITOIHEH-
HBIE B METAILTMYECKOM KOPITyCE U IpeI-
Ha3HAYeHHBIC IS KECTKUX YCIOBUIA
BKCIUTyaTalluu;

@ MayiorabapuTHBIC KOHTPOJIJICPBI CEpUN
R200, ucmonp3yeMble UIST MajbIX |
CpEeIHUX CUCTEM aBTOMATHU3ALINN;

o [1JIK cepun R400, coueTaromiue B enu-
HOM Koprmyce GYHKIIUU LIEHTPAIBHOTO

Puc. 1. Mporpammupyemblit norudeckuin kontponnep Regul R100

MpoIeccopa M YeJOBEKO-MaIIUHHOTO
uHTepdeiica;

o [1JIK cepum R500, obnamaroriue BceMu
GyHKIMSIMU ¥ BO3MOXKHOCTSIMA KOHT-
posnepa ypoBHs high-end;

o [1JIK cepum R500S, ceptudunmpoBan-
HblE Ha YPOBEHb MOJTHOTHI O€30TTacHO-
ctu SIL3 w mpemHasHaYeHHBIC IS
MPUMEHEHUsT B CUCTeMaX MPOTUBOABA-
PUITHOW 3a1IIATHI.

HNmesa B cBoém noptdoamo Bech HAOOp
knaccnyeckux [JIK v obnanas mHoroser-
HUM OITTBITOM WX TIPUMEHEHUS, KOMITAHWSI
«[IpocodT-Cucrembl» MoCIeI0BATEILHO
pa3BUBAaET CBOIA MPOAYKT, TTPOAOIIKAsT pa3-
pabaTbIBaTh MEPCIIEKTUBHBIE PELICHUSI.

Pesynbratom 37Ol [ESATETLHOCTU SIBU-
Jock coznanue B 2020 romy HOBOI cepun
koHTposutepoB — [IJIK Regul R100, mo3u-
LIMOHUPYEMBIX KakK pereHue «All-in-One».

C 4YEro BCE HAYMMHANOCH
Knaccuueckuit  21eKTpoTeXHUYECKU T
mKad, BXOASIIINI B COCTaB aBTOMAaTU3HPO-
BaHHOI CUCTEMBI YTIpaBJIeHUsI, MOXKHO pa3-

JIeJIUTh Ha crenytonume 00bliue 0J10KU:

@ cucTeMa IIMTaHus,

@ NIpOrpaMMUPYEMbIi TOTUYECKUI KOHT-
poJiep;

@® YCTPOICTBA CBSI3M C OOBEKTOM (TepMHM-
HaJIbHBIC MaHEeIN, OJI0OKU raJbBaHOU30-
JISILUM CUTHAJA, UHAUBUAYAJIbHbIE UC-
TOYHUKU MUTAHUS KaHAJIOB, UCKPOOE3-
oracHble 0apbepbl, yCTPOMCTBA 3a1LIUThI
OT UMITYJTbCHBIX TIepEeHATPSKEHMUI ) ;

® KJIEMMHBIE KOJIOIKU.

[MocnenHue Tpu GJ10Ka SIBSIIOTCSI COCTaB-
JISIIOIIMMM KaHAJIOB U3MEPEHUSI U yTIpaByie-
HUST M TECHO COEIMHEHBbI MEXIy co0oit
MHOTOYMCJIEHHBIMU JIMHUSIMU KOMMYHU KA~
LMK, 3a9aCTyI0 U3IEIIUST U3 pa3HbIX OJIOKOB,
MpUMEHsIEMble COBMECTHO B paMKax OJIHO-
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0 mKacda, MPOU3BeIeHBI Pa3HBIMUA KOMIIa-
00J1a1al0T  MHAWBUIYATbHBIMU
KOHCTPYKTUBHBIMU 1 3JIEKTPOTEXHUIECKH -
MU 0COOEHHOCTSIMU. BCE 3TO MpuBOAUT K
GOJBIIMM BPEMEHHBIM U (PMHAHCOBBIM 3a-
TpataM Kak Ha 3Tarie TpOeKTUPOBAaHMSI, TAK

HUSMH,

U Ha dTarax Mpou3BOICTBA, HANAIKY 1 9KC-
TUTyaTaluy 000pyIOBAHMYSI.

[Mpunumas Bo BHUMaHUE OMMCAHHBIE
HeynoOCTBa TIOJb30BaTelNsI, KOMIAHUS
«[Ipocop1-Cuctemsbl» pazpaborana KOHT-
poJuiep, oObeAUHSIONIMI Bce Tpu O0Ka
(IJIK, ycTpoiicTBO CBSI3U, KIIEMMHBIE KO-
JIONKWA) B OTHOM YCTPOMCTBE, KOTOPOE
o0manaet BceMu (YyHKIIMSIMU 3aMEHSIeMO-
ro UM 000pyI0BaHUSI.

MJIK RecuL R100
Kontpomnep Regul R100 (puc. 1) obec-

TeyrnBaeT KIo4YeBble (DYHKIMOHATbHbBIE

norpedHocTH cucteMbl ACY TII:

©® MUKPOTIPOLIECCOP, UCTIOMHSIIONINI aJl-
TOPUTM TTIOJIb30BaTENIS;

©® aHaJIoro-1M(MPOBLIC ¥ IN(GPO-aHATIOTO-
BbIE TTPe0Opa30BaTENH;

@ yCTpoIicTBa 3amuThl (6apbephl raabBa-
HUYECKOU pa3Bs3KM, Oapbephbl ICKPO3a-
IIUTHI, YCTPOMCTBA 3aIIUTHI OT UMITYJTh-
CHBIX TTepeHaTIPSKEeHM);

© BBHIXOIHBIE CUJIOBBIE pelie;

@ BXOJIHOI KIIEMMHUK 15T HETIOCPEICTBEH-
HOTO TTOJKITIOYEHUST TTOJIEBBIX KAOeTTbHBIX
JIAHUIA;

® VICTOYHUKYN TUTAHUSI U3MEPUTETbHBIX
KaHaJIOB.

KOHCTPYKTUBHbBIE
OCOBEHHOCTM
Ocoboe BHUMaHMe MpU pa3paboTKe HO-
Boro [1JIK Regul R100 65110 yaeneHo ero
KOHCTPYKTUBY. CoBMereHne Bcex GyHK-
Wil B OMTHOM YCTPOICTBE, a TaKKe XKea-
HUE TTPEOCTABUTH ITOJIH30BATETIO0 MaKCH-
MaJIbHO 9PTOHOMUYHOE U3/IeTNe TTOPOIN-
JIO BHYIIUTEbHBIN TIepeueHb TpeOOBaHU
K KOPITYCY, CPeIy KOTOPBIX:
©® MaKcUMaJlbHass KOMITAaKTHOCTb MOJIYJISI.
Tak KaK B MOZyJTh TOJKHBI BCTPANBATh-
CsI yCTPOMCTBA 3alIUTHI, TPENTIOIarai-
1IYe neTpagaluio Py HEIITaTHBIX BO3-
NEUCTBUSIX, TO, OUYEBUITHO, MOIYJIb 0TI~
>KeH OBITh MAJTOKaHAIBHBIM, B UjIeaie —
ofgHoKaHaibHBIM. K aTOMY Xe Benér
MOTPeOHOCTh MOJIB30BaTENsI B TMOKOM
KOH(MUTypaluu KOHTpOJUIepa — BO3-
MOXHOCTbh HAOMpPaTh KPEUT MOAYJIIMU
Pa3HOrO TUTIA C AUCKPETHOCTHIO B OIUH
KaHas. B cBolo ouyepenpb, MajioKaHaIb-
HOCTb TpeOyeT Majiblx rabapuToB s
obecrieueHsT COOTBETCTBYIOIIEH Ka-
HaJIbHOM €MKOCTH JIEKTPOMOHTAXHOTO
mkada;

©® HAJINYKUE UHCTPYMEHTApus IJis1 paboThl
C CUTHaJIOM. B cBs131 ¢ TeM, UTO Ipeamno-
JIaraeTcs HermocpeICTBEHHOE MOAKII0Ye-
HUe KaOeJIbHOU JIMHUM CBSI3U K KOHT-
posiepy, 0€3 MPOMEeXXYTOYHBIX JIEMEH-
TOB, TO Takue (PYHKIINY, KaK pa3MbIKa-
HUE JINHUU COCMHEHUS U U3MEPEHUE €€
usnIecKnx mapamMeTpoB, TOJKHbI ObITh
JIOCTYIHBI YK€ BHYTPU KOHTPOJUIEPA;

@ JICTKO3aMEHSIEMbIE 3JIEMEHTBI 3allUThI
uernu. OTsITh e, BBUILY OTCYTCTBUS TIPO-
MEXYTOUYHBIX 3JIEMEHTOB, B KOTOpbIE
MOKHO ObLIO OBl YCTAHOBUTb 3aMEHsIe-
Mbl€ MPEAOXPAHUTENU, UX HEOOXOIUMO
Pa3MeCTUTb B CAMOM KOHTPOJLIEPE, TIPU
5TOM BO3MOXHOCTb MOHTaXa,/IeMOHTa-
JKa 0JDKHA oOecrieurBaThes 6e3 pazdopa
KOpIIyca KOHTPOJUIEpa;

©® Haymmure PYHKIUM «TOpsueii» 3aMeHBI
KaX10ro MOJYJISl B OTAEJAbHOCTH.

7151 obecrieueHus BCeX BbILLIENEPEUMC-
JIEHHBIX TpeboBaHUll KoHTposutep Regul
R100 cripoekTripoBaH MO MPUHIINITY IBYX-
YPOBHEBOI KOMIIOHOBKM:
©® Ha MEePBOM YPOBHE HAXOAUTCS MOIYJb,

MpeACTaBIsIIOIIUN cOO0 MacCUBHBIN

3JIEMEHT, PACCYUTAHHBII HA OTpeIeEH-

HOE KOJIMYECTBO CJIOTOB;

@ CJIOT UCTIOJIb3YeTCS Ha BTOPOM YPOBHE
KOH(UTYpaluu, r1ae nojab3oBaTelb Mo-
3ULIMOHUPYET €ro IMoJ KOHKPETHBIA

(yHKUMOHAJI, yCTaHABIMBasI B HETO Cy0-

MOJIYJTh OTIPEAEIEHHOTO TUTIA.

TakuM 00pa3oM JOCTUTAETCS TIPENETh-
Hasl THOKOCTh KOHTPOJUIEpa — BO3MOX-
HocTh KoHpurypupoBath [1JIK ¢ Tou-
HOCTBIO IO OTHOTO KaHaJa.

Kaxaplii c1oT Moyt CHAOXEH 11eCTU-
MMTHOBBIM TPYKUHHBIM KJIEMMHUKOM TSI
MONKJTIOUEHUSI BHEIITHUX TUHUH cBs13u. OH
MO3BOJIIET COOUPATh Pa3TUYHbBIE CXEMBbI
MOJIKJIIOUEHUS (IBYX, TPEX, YETHIPEXTTPO-
BOAHBIE, C BHEIIHUM WJIM BHYTPEHHUM
MUTaHWEM) 0e3 JOMOTHUTEIbHBIX TTPOME-
JKYTOUHBIX 27eMeHTOB. KoHcTpykums
CJI0Ta TI03BOJISIET TPOU3BOAUTH TOPSUYIO
3aMeHy cyOmonyneit 6e3 HeoOXoaMMoc-
TU OTCOENUHSITh KaK caMy MPOBOjA OT
KJIEMM, TaK U KJIEMMBbI — OT MOJIYJIsI.

TPU HESABUCUMMBIE LUMHbBI
NMUATAHUSA

Tak Kak KOHTPOJUIED TO3ULIUMOHUPYETCS
KaK 3JIEMEHT, HeTOCPEICTBEHHO MOIKITIO-
yaeMblil K 00bEKTY YIIPaBJICHUS, T.e. TIPE/I-
Ha3HAYEHHBII /11 TpuéMa B TOM YuCIie 1
curHasioB HanpspkeHust 220 B, a Takcke mist
BbIIa4YM YTIPABJICHMsI HA CUJIOBBIC JIEMEH-
ThI, B MOJIyJIe KOHTPOJUIEpa MpeaycMOoTpe-
HBI cpa3y TPU HE3aBUCUMBbIC LICTU TTUTA-
Hust. OnucaHue BceX pazbéMOB OCHOBHOTO
momyst Regul R100 mpuBeneHo Ha puc. 2.

Pa3béMmbl 15 NOAKNI0YEHNS CyOMOAYNEN K BHYTPEHHEN
LUNHE [JAHHBIX 1 LUMHE NUTaHUA «A»

BBobI NUTaHUSA
LUMHBI «A»

Pa3bémbl A5 NOAKNI0YEHUS
cy6bmoAyneil K BHELUHUM
CUrHaNbHBIM INHUAM

1 LWMHAM NUTaHns «B» 1 «C»

KOMMYHUKALMOHHbIE NOPTbI

IN 1 OUT gns opraHusaumum cBssm
0 BTOPOI WiHe RegulBus mexay
Kpentamm KOHTposiepa

(]

KOMMYHUKaLMOHHbIE NOPT

IN v OUT ans opraxmsauny csssm | _—|
no nepson WwWuHe RegulBus mexay
KpeiTamu KOHTponnepa

AnpecHbli
nepeknyarens
AN 3a[jaHus
afpeca kpeita

Pa3bém
3a3emMneHns
cybmoayns

Tiéspna

IS YCTaHOBKM
Kntoyen
KOAMPOBKM
cnora

N

VHAMKaTOPbI HANMYMA NUTAHMS
Ha BBOZAX LKH «A» 1 «C»

/HamnKaTopbl COCTOAHNS MHTepdDelica
(Tonbko Ans SFP-pa3beémos)

Knemmuuk Knemmuuk
BBOZA MUTAHMS LWNH «B» 11 «C» BBOZA CUrHASbHBIX Lienei

[L(+) N(-) A |B
i1 -
24(+)| 0(-) cC |D
| M

E | F
| o |
I

Puc. 2. OnucaHue pasbémos ocHoBHoOro Moayns Regul R100
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Moaynb

yIIpaBIeHUs Moaynb paclumperus

Mogaynb paclumpeHus

Mogaynb paciumpeus | Moaynb paclumperus

24V DC 24V DC

LnHa

nuTaHnsa «A» | >«

B1|{B2 112 N 1 N il 2 N il 2 N
LLnHa
nuTaHns «B» :l I l > :l > < .
) > <|>
ﬂVlTIél;m:a«C» i$£ J’ é J: i J) +
24V DC T 24V DC 24V DC <220V AC/DC

<220V AC/DC

<220V AC/DC

Puc. 3. Cxema nuTaHusa Tpéx He3aBUCUMbIX WKH Regul R100

[lepBas menb — mmMHa <«A», TIpeaHA-
3HaYeHa I TUTaHUST JIEKTPOHHBIX KOM-
IMIOHEHTOB, HE B3aUMOJEUCTBYIOIINX Ha-
MpsAMYIO (pa3naeéHHBIX OCHOBHOM rajibBa-
HOpPAa3BsI3KOIi) ¢ KaHAJIbHOI 4acThIO Cy0-
MoayJisi. HampsixkeHue ¢ He€ He BbIIAETCS
B «I10JI€», TEM CaMbIM HUBEJUPYETCS BIIUS-
HHUE BHEIIHUX UCTOYHUKOB 3JIEKTpOMar-
HUTHBIX TTOMEX Ha pab0Ty MUKPO3JIEKTPO-
HUKU KOHTPOJIIEpa.

Bropas uensb — muHa «B», mpeaHasHave-
Ha [UIs1 [IUTAHUSI «CyXHX» KOHTAKTOB CyOMO-
ITyJIs1 MCKPETHOTO BHIBOJA HAIIPSLKEHUEM
1o 220 B mepeMeHHOro Wi MOCTOSTHHOTO
TOoKa. MakCHMabHBIN TOK B 16 A, Ha KOTO-
PpHbIil paccunTaHa JaHHAs IITMHA, TIO3BOJISIET
obecreynTh TpeOdyeMOoil MOLIHOCTbIO JIIO-
0011 00BEKT aBTOMATU3ALIMU.

Tpetbs enb — 1murHa «C», HAITPSKEHM -
eM 24 B, npeaHa3HayeHa ISl TATaHUsI Ka-
HaJI000pa3yIoIINX 3JEKTPOHHBIX KOMITO-
HEHTOB CyOMOyJIeli, a TAKKe BbIAauy MH-
TaHUS B caM KaHal (Kak yepe3 rajbBaHM-
YeCKYlo pa3Bs3Ky, Tak u 0e3 Hee). Cxema
MUTaHUS TPEX HE3aBUCHUMBIX IITMH MTPHBE-
JieHa Ha puc. 3.

Mmest B cBOEM pacriopsikeHUU Mmoao0-
HbIi MHOTO(GYHKIIMOHAJTBbHBIA MOAYJIb,
MOJIb30BaTe/Ib Ha 3Tane KOHGUrypupoBa-
HUSI KOHTpoOJIJIepa coOMpaeT KpeuT Tpe-
OyeMOoro emy pa3Mepa 1 KaHaJlbHOM EMKO-
cTy. B oquH KpeiT MOXHO yCTAaHOBUTD /10
MSITU MOAYJIE paclIMPEeHUsI C Pa3IUYHbIM
KOJINYECTBOM CJIOTOB, UTO MO3BOJISIET CO-
OpaThb KpPEeiT, pacCUYUTaHHBII JIJIs1 yCTAHOB-
Ku 10 160 cyomomyeit.

CyOMOIyJIU SIBJSIIOTCSI OCHOBHBIM 3J1€-
MEHTOM KOHTpoJliepa. JAnu3aiiH ux KopIiy-
ca pa3pabaThIBaJICS «C HYJISI» IJIsl yIOBJIe-
TBOPEHMUS TPeOOBAHUI K OOILIMPHOMY Tie-
peuHo (pyHKIIMOHAaIa, KOTOPBI A0JKEH
00€eCcreynTh JaHHbII 3JIEMEHT.

CyOmonyib 000pyaoBaH ABYMsI pa3b-
€AUHUTEISIMU, TTO3BOJISIIOIIMMU Pa3phbl-
BaTh CUTHAJIbHbIC TMHUU VI JIMHUM TTH-
TaHWsT KaK Il TIPOBEIEHUST KaKUX-JTM00

U3MEpEHUI, TaK U Ha JUIMTEJbHBIA Iie-
pyoa — 15l TpepbIBaHUS MOJAYU TUTAHUS
WY BblAauu curHaia. Haiuuue mectu Te-
CTOBBIX THE3/ MO3BOJISIET TPOBOAUTD U3-
MEpEHHUE BCEX ANEKTPOTEXHNUECKUX Mapa-
METPOB BHELIHUX JIMHUI CBSI3U O€3 mepe-
KJIIOYEHUST TPOBOMIOB M MPEpPbIBAHUS Te-
penayu curHaia. Bo3MoXHOCTb yCTaHOB-
KU JBYX JIETKOCBEMHBIX MPEJOXpPAHUTE-
Jieli/TiepeMbIueK TTO3BOJISIeT He TOJIBKO 3a-
LIUIIATh TUHUU CBS3U OT TOKOB KOPOTKO-
rO 3aMbIKaHUS U TIEPETrpy3KU, HO U MOJIU-
(GuULMPOBaTh CXeMbI MOAKIIOUEHUS TOJIe-
BBIX YCTPOICTB 0€3 IpUMEHEHUsI BHEIITHUX
repeMblYeK Ha KiieMMax.

Bcé BhllenepeyrciieHHOe pa3MelleHo
Ha BHELIHEHW IMepenHel maHeau 3proHo-
MMYHOTO KOpITyca TOJIIMHOM Bcero 13 mm
1 obecrieyuBaeT IMOJb30BaTENI0 JETKUI
JIOCTYT JUJIs1 OOC/Iy>KUBAHUS, B TOM YUCJIE U

Ha pabotatouieM obopynoBaHuu. BHemn-
HUIi BUJ CyOMO/1YJIst UB00PaKEH Ha puC. 4.
Kak yxe roBopwjioch, KOHTpPOJIIEP
Regul R100 n3HavyaibHO MO3ULIMOHUPO-
BaJICS KaK 2JIEMEHT HeTOoCPEeICTBEHHOTO
MoAKIIoYeHUsT K 00beKkTy. [Toatomy mipu
€ro co3maHuu ocoboe BHUMaHUE ObLIO
YIEJIEHO BOTIPOCY 3aIlIUTHI OT 3JIEKTpOMar-
HUTHBIX BO3IEUCTBUI. DIIEeKTPOHHAS TTa-

Ta cyOMOMyJIsI pa3/ieieHa Ha B YacTu:

@® YCJIOBHO «TPSI3HYI0» 30HY — BKJIIOUA0-
1y B cebsl Bce KaHajaooOpasylolre
3JIEKTPOHHbBIE KOMITOHEHTBI, B TOM YKC-
JIe ¥ BCE DJIEMEHTHI 3allIUTHI;

@ U «9HCTYIO» 30HY — COCTOSIIITYIO U3 MUK~
pormpolieccopa M IPYTux JEKTPOHHBIX
KOMIIOHEHTOB, HATIPSIMYIO HE B3alMO-
NEVCTBYIOIINX C KAHAJTBHOU YaCThIO.
Mexy nByMs 30HaMU OTCYTCTBYIOT Ka-

HaJIbI TIepeiavurl TUTAHUSI, KOTMIeCTBO UH-

(G opMalIMOHHBIX KAHAJIOB CBEIEHO K MU-

HUMYMY, a OCTaBILINECS 3AIINIIEHBI TaTb-

BaHoM30JsAMEl B 4 KB. DT0 Mo3BOMIMIIO

JOOUTBCSI YCTOWYMBOCTU KOHTpOJUIepa

Regul R100 K 371eKTpOMarHUTHBIM ITOME-

XaM caMOI1 BBICOKOI CTeTIEHU KECTKOCTH,

YKa3aHHBIM B CTAHIAPTax Ha JIEKTpOMar-

HUTHYIO COBMECTUMOCTb.

MoABEAEHME UTOTOB

B pesynbrate mpomenmaHHON paGOThHI
KoJuteKTuBy KomrmaHum «I[IpocodT-Cu-
CTeMBI» YIAIIOCh CO30aTh COBEPIIEHHO HO-
BBII KJIAaCC KOHTpPOJUIepa, He WMEIOIINi
aHaJIOTOB TI0 HabOopy (YHKIINIA, COUeTar0-
muxcs B omHoM uznenuu. C mpuMeHeHn-

TecToBble rHé3aa

PasmblkaTenu

Kntoun kognposku
cnora

Pa3bémbl
nepemblyek

Puc. 4. Cy6monynb koHTponnepa Regul R100
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eM koHTposuiepa Regul R100 meHstercst
caM MPUHIINT TPOEKTUPOBAHUS U COOPKU
3JIEKTPOMOHTAKHBIX IITKa(OB.

Temnepb MOTB30BATENIO TOCTATOYHO TTIO-
3a00TUTHCS JIUIIIb O CUCTEME TTUTAHUS —
BCE OCTaJIbHbBIE 33/1aud, BO3JIaraemMble Ha
BHYTpUIIKaHOE 000PYIOBaHUE CUCTEM
aABTOMATHU3aI1H, BBITTOJIHUT KOHTPOJUIEP
Regul R100.

B urore, Ha Tane MpoeKTUPOBAHUS Te-
Tepb HET HeOOXOMUMOCTH TTPOKIAIbIBAT
MHOTOYUCIEHHOE KOJIMYECTBO TIPOMEXKY-
TOYHBIX JIMHUU CBSI3M, pellaTh 3amaqyu
noadopa TpedyeMoro 060pyaoBaHUsI 1 €T
COBMECTUMOCTH B paMKaX OIHOTO KaHaJja.
JlocTaToYHO BBIOpATh CyOMOIYJIb HEOOXO0-
auMoro GyHKIMOHAIa U3 IIUPOKON HO-
MeHKIaTypsl KoHTposiepa Regul R100 u
pa3MecTUTh ero B Haubosiee yroOHOM ISt
MOAKJIOYEHUS BHEIITHEN KabeTbHOU Jn-
Huu ciote. [luraHue TpedyeMoro Harmpsi-
XKEeHUS U TpeOyeMOoii MOLIIHOCTHU yXe OyleT
MOABEJCHO B CJIOT, U KaHaJI Oy[eT 3anuTaH
VHAVBUAYATbHBIM MOTEHIIMATIOM C Tajlb-
BaHou3oJsILMell B 4 kKB oT obieit cetu u
OT IPYTUX KaHAJOB.

Her HeoOxomumocTH 3apaHee Mpe-
yCMaTpUBaTh MPOMEKYTOUHBIE DJIEMEHTBI
JUTSI CO3AHUSI CJIOKHBIX CXeM TMOAKIIoUe-

Puc. 5. Npumep 3neKTpoMOHTaXKHOrO WKada

¢ KoHTponnepom Regul R100

Hus. U naxe ecu B mpoliecce peanu3aiuu
MPOEKTa UM TIPU ero IKCITyaTallu BO3-
HUKHET MOTPeOHOCTh U3MEHUTb MPUHLIUIT
MUTaHUS KaHaja, 10CTaTOYHO OyaeT mpo-
CTO MEePENOJKIIOYUTh Kabeb B COOTBET-
CTBUU C BHOBb TpeOyeMoii 3agaueii 0e3 3a-
MEHBI WK 100aBJIeHUsT KaKOT0-1100 000-
pYyAOBaHUSI.

3ajaya pe3epBUPOBAHUSI KaHAIbHOU
éMKOCTH 1IKada CTaHOBUTCS ellIE Mpollie.
He tpebyetcst 3apaHee 3akjiagplBaTh pe-
3epB 10 BCEM TUIIaM CUTHAJIOB, Pa3BOIUTh
HX Ha JOTIOTHUTEIbHbIE KJIEMMHUKU. [o-
CTAaTOYHO TMPU MPOEKTUPOBAHUU MPOCTO
3aJI0KUTh TpeOyeMoe KOJUYECTBO MOJY-
JIeiA C MyCTBIMU CIOTAaMM, B KOTOPbIE BITO-
CJIEICTBUM MPU HEOOXOIMMOCTU MOXKHO
OyIeT yCTaHOBUTH CyOMOIYJIM TPeOYeMOro
THIIA ¥ TIOAKJTIOUMTh BHEITHUI KabesTh He-
IMOCPEACTBEHHO K MX KiieMMaM. Mu ripo-
CTO OCTaBUTH MmycToe MecTo Ha DIN-peii-
K€ ITOJT TOTIOJTHUTEIBHBIN MOIYJTb B Kpeii-
Te — ero yCTaHOBKa 3aiiMET BCEro He-
CKOJIbKO CeKyHI. [1pr 3TOM BO3MOXXHOCTh
BEPTUKAIBHOTO MOHTaXa KOHTpoJuIepa
Regul R100 no3BoJisieT MaKCUMaJIbHO UC-
MOJTb30BaTh IMOJIE3HBI 00BEM 3JIEKTPO-
MOHTaXXHOTO 11Kada (puc. 5) naxe cambix
0OJIbLIUX FA0APUTOB.
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[peTepnieBaeT n3MeHeHME U YIIPOIIALT-
cs cam Tipoiiecc MoHTaxa 1kados. Ero
TPYIOEMKOCTH COKpAIlaeTcsl Ha TTOPSIIOK.
JlocTaTouHO TIPOCTO YCTAHOBUTH TPedye-
Moe kosnuecTBo DIN-peek u KopoOoB ijist
BHEITHUX KaOeIbHBIX IMHUM, a 3a1ada pas-
BOJIKY TTPOBOJIOB 3aKJTIOYAETCS JINILD B OfI-
HOKPaTHOM TIOJ[BeIEHUU TPeOyeMOoro Tu-
TaHUS K KaXI0MY Kpeiity. Becb octanbHOI
MOHTaX — OTO YCTAaHOBKAa KPEWTOB Ha
DIN-peiiky u cyomonysieit B KpeThl co-
[JIACHO MTPOEKTHOM TOKYMEHTalUU. A aTan
MPO3BOHKU JMHUI COENMHEHUs TIOCTe

cO6opkU 1IKaoB BOOOIIIE UCKITIOYAETCS U3
npoiiecca. JlocTaTOYHO BKITIOYUTH KOHT-
poJUIep U TI0 OTCYTCTBUIO OIIMOOK B Cpeie
MPOTPAMMUPOBAHUSI WU TIO COOTBET-
CTBYIOILIEN MHAMKALIMM HAa KOHTPOJUIEpe
y0enuTbcs B TMPaBUIBHOCTH YCTAHOBKU
cyomonyneii. Ho nmaxe eciau ommbka B
Mpoliecce MOHTaXa M CIIy4yuTcs, e€ OyaeT
OYeHb JIETKO 0OHAPYXUTb, TaK KaK KOHT-
poJIIep caM YKaxKeT Ha MEeCTO €€ BO3HUK-
HOBEHUSI.

Take 3HAYUTETBHO YIPOILAETCS IKC-
MJyaTalusi CUCTeM YIpaBieHusi, 0a3u-

(D) DATAFORTH®

MAQ20

Hané>xHas cuctema cbopa

1 nepeaayn JaHHbIX

Hopmupytowme npeobpasosatenu
KoMmyHMKaLMOHHbIE YyCTPOHCTBA
Cuctembl pacnpeienéHHOro BBOJA/BbIBOAA

Hu3kas cToMmocCTb KaHana
Bbicokas TOYHOCTb N3mMepeHns — norpeluHocTb +0,035%

CbémHasn kapta popmara MicroSD ans XpaHeH!st JaHHbIX
LLnpoknit anana3oH HanpsxxeHus nuTaHus 7-34 B nocT. Toka

KomnakTHoCTb — 24 Mogyns BBOAA/BbIBOAA UK 384 KaHana
B CTaHaapTHom 19” kopryce

NS NERN

[porpammuoe o6ecneyexue ot DATAFORTH

© ReDAQ - nHAnBUAYanbHOE KOH(UIYPUPOBAHNE KOO0 KaHana, 0To6paxeH1e napameTpoB
B BUAE rpachnyeckunx hopm

o [PEmotion — SCADA-cucTema ans 0To6paxeHus, ynpaBneHns 1 3anucv napameTpos

ODULMAbHBINA ANCTPUBLIOTOP
(495) 234-0636 = INFO@PROSOFTRU = WWW.PROSOFTRU

PROSOFT®

pytomuxcst Ha [TJIK Regul R100, HaunHast
¢ TOro, YTO B KaHaJIe MCYe3aloT BCce Mpo-
MEXYTOUHbIEC aKTUBHBIE 37ieMeHThI. OcTa-
€Tcs TOJIbKO MCTOYHUK CUTHaJA U €ro mo-
TpeOuTeab, TEM CaMbIM 3HAaYUTEJbHO
YCKOPSIETCSI MOMCK BO3MOXKHOI HEUCTTPaB-
HOCTH, a HaJIMYME TECTOBBIX THE3M U pas-
MbikaTesei B cyomonyine Regul R100 ne-
JIaeT 3Ty 3ajauy eié 0osee yaoOHO! U He
BAUSIIONIEM Ha TEXHOJIOTMYECKUI Mpo-
1ecc. K Tomy xe mosib3oBaTesib Mojyvyaet
BCIO BO3MOXHYIO IMarHOCTUKY B orepa-
TUBHOM PEXMME Ha CTAaHLIMU YIIPaBICHUSI.
ITpu aTOM eMy He TpeOyeTcs It 3TOro 3a-
BOJIUTh Kakue-Aubo JOMOJHUTEIbHbIC
CUTHAJIbl B KOHTPOJUIEP OT LieTeil MUTaHUsI
WA TPOMEXXYTOUHBIX MOJYJIeil raJibBaHO-
M30JISILMM U 3alIMThl — BCE 3JEMEHThI
KaHajla HaXxoJsATcsl B OMHOM cyOMojyJe,
CcOoO0IIAIOT O CBOEM COCTOSIHUM MUKPO-
MPOIIECCOpY, U Jajiee BCsl coOpaHHast MH-
dopmarust omnepaTMBHO TiepenaéTcss B
LIEHTPAJIbHBII MPOIECCOP Y MOXET OBITh
JOCTYITHA Ha CTAaHIIMK YITPaBICHMUSI.

O4YeBMIHO TaKXKe, YTO TIPH UCTIOTH30Ba-
Huu auHeliku [TJIK Regul R100 3Haum-
TEJTbHO CHUXKAETCsT TPeOyeMbIil TiepedeHb
Y3UII. Her HeoOXOAMMOCTU XpaHUTb
OOJIBIIION TIepeYyeHb HOMEHKIIATyphl 6J10-
KOB TaJIbBAHOM3OJISILIMU U 6apbepoB 3a-
mUTHL. JIOCTaTOUHO NMETh COOTBETCTBYIO-
LU iepedyeHb cyomMoysieil B TpedyeMoM
o0bEME.

MonepHu3ausi CUCTeMBbI YITpaBIeHUS
Takke CTAaHOBUTCS GoJiee TPOCTON U Me-
Hee 3aTpaTHoli. He TpebyeTcs nenatb HU-
KakKoTo MJOTOJHUTEILHOTO MOHTaXa B
3JIEKTPOMOHTAXXHOM IKady: ecliu He-
00XOMMO U3MEHUTh TUTI CUTHAJIA — J0-
CTaTOYHO YCTAaHOBUTH CYOMOJIYJIb APYTOTro
TUTIA B COOTBETCTBYIOIIUIA CITOT.

HckmounTenbHast THOKOCTh KOHTPOJI-
Jiepa, TI03BOJISIIONIAS CTPOUTh KPEUTHI €
KaHaJIbHOM EMKOCTBIO OT 12 10 360 KaHa-
JIOB C MTHAWBUIYAJIbHBIM TTO3UIIMOHUPOBA-
HHMEM KaXI0ro KaHaja, TI03BOJISIeT TpuMe-
HSITh KOHTPOJUIEP B JIOOBIX CUCTEMaXx JIIsT
pelIeHUsT BCETO CTeKTpa 3amad. [1pu aTom
BO3MOXXHOCTh COCIUHSITH KPEUTHI KaK C
TTOMOIIIBIO BUTOM ITaphl, TAK ¥ ONITUYECKOM
JIMHUHW CBSI3U TIO3BOJISIET TTOABECTH MECTO
BBOJIa CUTHAJIa B KOHTPOJUIEP HEMOoCpea-
CTBEHHO K €ro MCTOYHMKY. PacmmpeH-
HBII O1Uamna3oH pabodyux TeMmIlepaTyp OT
—40 1o +70 °C 1 KoHhOPMHOE TTOKPHITHE
MEeYaTHBIX TUIAT JIMINAIOT ITOJb30BaTENs
HEOOXOINMOCTH 3a00TUTHCS O CO3TAaHUN
CHEUMATbHBIX KIMMATUYECKUX YCIOBUIA
IUTST 000PYIOBaHMS HAa OTKPBITHIX TUIOIIAI -
Kax. KpaitHe Masbie rabapuThl U30EIUS U,
OITSITh XK€, COUueTaHNe BCeX (PYHKIIMIA B Of1-
HOM KOpITyce TO3BOJISIIOT MaKCHMMAaJIbHO
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YMEHBIIUTh TpeOyeMble pa3Mephl 2JeK-
TPOMOHTAXKHOTO mKada.

Tot axt, uto koHTpOsLTep Regul R100
SIBJISIETCSI HE OTIEIbHBIM U3IENIUEM, a BXO-
nut B 6onbinoe cemeiictBo ITJIK Regul,
00BeTMHEHHBIX eIMHOI CPeIoi MporpaM-
MUPOBAHUS Y €IMHOM IIIMHOM, el 00b-
1I1e pacimpsieT ero cepy NMpuMeHeHus,
TO3BOJIsIsI TMOKO KOMOMHUPOBATh B COCTA-
Be onHoro [TJIK kpeiiTsl n3 pa3HbIX cepuii,
WCTIONB3Ys KAXKIYIO U3 HUX B KOHKPETHBIX,
crienuduIecKnx 3amadyax.

SAKNIOYEHME

B Hacrosiiiee BpeMst MHXKEHEPHI KOM-
manuu «[IpocodT-Cucrempr» paboraior
Hall JaJbHEUITUM paciimpeHueM GyHK-
nuoHana koHTposuiepa Regul R100. Ha
ouepenu peanu3ands  TOJTHOLEHHOMN
DCS-cucremsr  (Distributed  Control
System — pacrnpenenéHHasi cucteMa) Ha
0ase KoHTposiepa. B aTom pemieHun B
UHTEePGhENCHBIN CYOMOIY/Ib, YCTAHOBJIEH-
HBIM B KaXIOM KpeilTe U ceifyac BBIIOJI-
HSIIOLIUI POJTb IIIJTI03a, MOXHO OyZIeT 3a-
rpyaTh YacTh MOJIb30BATEIHCKOTO KO,
OTIpenesIIoNnero paboTy TeXHOJIOrnYe-
CKUX YCTAaHOBOK, MTOIK/IIOUEHHBIX K JaH-
HOMY KPEWTY.

Hamnpumep, ecnu B 11eJIoM KOHTPOJLIED
OTBeYaeT 3a OOJIbILION TEXHOJTOTUYECKUM
y3eJ1, YaCThI0 KOTOPOTO SIBJISIETCST HACOCHASsT
CTaHIIMsI, TIOA0IIasl Ha 3TOT y3ea pabo-
YYIO XKUIKOCTD OTPeeIEHHOTO TaBICHMS,
BeJIMYMHA KOTOPOTO 3aBUCHUT OT peXUMa
paboTHI y3J1a B JTaHHOE BpeMsi, TO Ha ypo-
BEHb KpeiiTa MOXKET ObITh CITYIIIEHA BCSI JIO-
rMKa paboThl HACOCHOM CTaHLIMM, BKJIIOYAst
3arMycK, OCTaHOB, MOAAEePXKaHUe 3aIaHHOTO
JaBJieHUsI, a Ha YPOBHE LIEHTPaJIbHOTO
npotueccopa [TJIK npuHumMaercs perieHue
JIMIIb O TOM WJIM WHOM JCHCTBUM U Be-
nmuuHe Tpedyemoro nasneHus. [1pu atom
BCsl MH(poOpmalusg o paboTe HACOCHOM
CTaHLIMM OCTAHETCS JOCTYITHOW U Ha YPOB-
He LieHTpaibHOTO TIpoueccopa ITJIK.

JlaHHOe pelleHue TTO3BOJIUT:
©® YMCHBIIUTD BpeMsI peakIIni KOHTPOJI-

Jiepa Ha TEXHOJOTMYECKUEe COOBITUS —

BCE pellleHUs] TPUHUMAIOTCS 31eCh Ke

Ha MecTe, B paMKax Kpelirta, 1 He TpeOy-

ercsl TpaHcaupoBaTb curHaiabl B LITT

KOHTpoJUIepa, a TIOTOM JOXMIAThCS

YIIPaBJISIONIETO BO3ACHCTBUS Ha HUX.

K TtoMy e B paMKax KpeiiTa Tpoiie

BbIOpaTh HEOOXOAUMBbI LIMKJT pabOThI,

ONTUMAJIbHBIN TSI KOHKPETHOI TeXHO-

JIOTMYECKOI YCTaHOBKU,

@ YBEJIMYUTH HAIEXHOCTh CUCTEMBI — TIPU
KPaTKOBPEMEHHBIX TToTepsix cBsizu ¢ LITT
KOHTpOJUIepa HET HEOOXOAMMOCTH aK-
TuBUpoBaTh pexkum [1A3 (mpoTrBoaBa-
PUITHOI 3aIIUTHI), TAK KaK TEXHOJIOTH-
YeCKHe MapaMeTphl ydyacTKa MO-Tpex-
HeMy KOHTPOJHUPYIOTCS Y YIIPABISIIOTCS
MPUKIIAIHON MPOrpamMMoOl, peaan3o-
BaHHOI1 Ha YpOBHE KpeiiTa. A B cilyyae
JUTUTEJIbHOM TTOTEPU CBSI3U OCTAHOB TEX-
HOJIOTUYECKOTO y4acTKa MOXHO BBITION-
HUTb TOPa3NIo IJIaBHEe, C KOHTPOJIEM U
(ukcanueii Bcex TEXHOTOTMUYECKUX T1a-
paMeTpOB U aIEKBATHOW peakluen Ha
WX U3MEHEHUeE.

IIputom TOmOOHBIE pacmpeneaéHHbIE
CHCTEeMBI Topasno 3G GEeKTUBHEE OTAC/Ib-
HbIx [TJIK, cBSI3aHHBIX MEXIY COO0IT MeX-
KOHTPOJUIEPHOI CBSI3bIO, TaK KaK Mepeaa-
ya MHGOpPMAaIIMU B TaKOU cuUcCTeMe Tpo-
HUCXOIUT B XECTKO IETEPMUHUPOBAHHOM
pexume, onpenes€éHHOM LIMKJIOM paboThl
BHYTPEHHEH IIMHBI JaHHbIX. @
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aposepue

Hukonar CeprueHko

B cratbe onucbiBaeTcs npoaykums komnanum Fastwel, koTopyto MOXHO npumensTe B kavecTse
NPOrpaMMHO-ANMNAPATHBIX PELLEHMM ANt TOCTPOEHMS AOBEPEHHBIX POCCUMCKMUX NIATGHOPM.
PaccmoTpeHbl npoueccopHbie MOAY M, NOCTPOEHHbIE HA Ba3e OTe4YeCcTBEHHBIX MPOLLECCOPOB
«nbbpyc» u «barkany», a Takxe npoueccopHbii Mmoaynb ¢ fosepeHHon sepcuein BIOS.

OpnHoli U3 TIEPBOCTETICHHBIX 3aa4 M-
TMOPTO3aMeIeHUS SIBJIIeTCs 0OecTieueHue
0e30MacHOCTH OOBEKTOB KPUTHUYECCKU
BaXXHOI MH(PACTPyKTyphl. Peraercsa sra
3a/1aya Mo-pa3HOMY: C MCITOJIb30BaHUEM
TMOJTHOCTBIO OTEYECTBEHHBIX anmapaTHbBIX
Y MPOTPAaMMHBIX PEIIeHUI, ¢ TTOMOIIIbIO
TPYMEHEHUST TEXHOJIOTHi1 TOBEPEHHOM 3a-
rpy3ku u T.0. Fastwel nmpennaraer uembiit
PAI pelIeHU TSI OTBETCTBEHHBIX TIPUME-
HEHMI, KOTOpble HaAEXHO 3allMIIaoT
POCCUMCKUX TOJIb30BaTEJIIC OT YTEYKU
MHOOPMALIMU 1 HECAHKIIMOHUPOBAHHOTO
BMeIIIaTeIbCTRA.

MNHbopMalimoHHbIE TEXHOJIOTUM CEro-
JTHSI TIPOYHO BOIILTH BO BCE Cephl XKU3HU
YyeJoBeKa: OT MEePCOHANbHBIX IaKETOB U
«yMHOI» OBITOBOW TEXHUKHU 10 CHUCTEM
yIpaBJAeHUS KPUTUYECKU BaKHBIMU MH-
(bpacTpyKTypamMu, OmacHbIMM MTPOU3BO/I-
CTBAMM W  CIEUMAJIbHOU TEXHUKOMU.
Ceityac B Poccuy moBceMecTHO mpuMe-
HSIIOTCSI CpeicTBa 00pabOTKM U mepeaadyn
“H(OpMaLIMK, TTOCTPOCHHBIE HA MUKPO-
npoueccopax u [TJIVC, npousBea€HHBIX,
B OCHOBHOM, 3a pyoexxom. TexHosoruu u
CTaHJapThl 3amajHbIX KommaHuii Intel,
AMD, CISCO, Nvidia, ARM mupoko
pacnpocTpaHeHbl B aTOMHOW W TeIIo-
BOIl 3HepreTuke, A00bIYE, TPAHCIOPTU-
pOBKe U MepepaboTKe YIJIeBOAOPOIOB,
XMMUYECKOMN U papMalieBTUUYECKOM Mpo-
MBILIJIEHHOCTH, Ha TpaHCIOPTEe, B MEIU-
uurHe u KKX.

ITmocsl BHeaApeHUsT MHGOPMALMOHHBIX
TEXHOJIOruii oueBUAHbI. K HUM OTHOCSTCS
MOBBIILIEHUE KaueCcTBa U CHUXEHUE cede-
CTOMMOCTM BBIITYCKaeMOUW MPOAYKIIUHU,
MpeaeTbHOe COKpallleHue BpeMEHU MpU-
HSTUS PEIICHUI U peaklUu Ha Ype3Bbl-
yaliHble CUTYyalluu, obecrieyeHue oezomnac-
HOCTM U KOM@OpTa Ha IaccaXupCcKoM

TPaHCIOPTE, 3aLUTa OT HECAHKLIMOHUPO-
BaHHOTO J0CTyna B GuHaHCOBOI chepe u
Tak jasee, v Tak aauee. OnHaKoO y 3TOi Me-
JTAJI CYLIECTBYET OOpaTHAasi CTOpPOHa.
TIpousBonuTe M BJIEKTPOHUKHM 3aya-
CTYI0 BCTPauBAIOT B CBOM M3/ HENOKY-
MEHTUPOBaHHBIE BO3MOXHOCTH, KOTOPbIE
MTO3BOJISIIOT, HAIpUMeED, YIalIEHHO Tepe-
XBaTUTh YIIpaBJIeHUE YCTPONCTBOM WU
CUMTATD C HETO JIIOOBIE IaHHbIE: CONEePXKN -
MO€ HaKOITUTEJIsI, BBEAEHHBIE C KJTaBUATYy-
pbI CUMBOJIBI, CHUMOK 2KpaHa U orepa-
TUBHOW TMaMsITU, a TakKXe TOKa3aHUs
BCTPOSHHBIX TaTYNKOB, KaMep, MUKPOdo-
HOB U T.. OYEeBUIHO, YTO €CJIU UISI 1O-
TPEOUTENbCKON  2JIEKTPOHUKU  TaKOU
(yHKIIMOHAJT TIO3BOJISIET, HATIPUMeEp, 3a-
0JIOKMpPOBaTh YAAJIEHHO JH000E YCTpOWi-
CTBO B Clly4ae KpaXu WU YyTepU, TeMOH-
CTPUPOBATH PeKIIaMy, MaKCUMAaJIBHO OTBe-
Yalolllyl0 MHTEepecaM IOoJIb30BaTesi, TO
IUIST 3JIEKTPOHUKYU TTPOMBIIIUIEHHOTO Ha-
3HAYEHWs JTIOOO0H IepexBar yrpaBeHUs 1
yTeuka WHOOPMAIMU MOXET BBUIUTHCS
Kak B (QpMHAHCOBBIE TTOTEPU, TaK U B TEX-
HOTeHHYI0 KatacTpody. Maciurtad TexHo-
JIOTUYECKOi TI00anu3alumu ¢ OJHOBpeE-
MEHHOU ToJIsIpU3anieil Beaymx Mupo-
BBIX JepxXaB MOOABISIOT KPUTUYECKUX
Kpacok K treMe. [ToaTomy ceromHs Ha Tiep-
BBIII TJIaH BBIXOJUT 3a/aya CO3IaHMs Ha-
NEXHBIX BBIUUCITUTENEH, NCKITIOUAIOIINX
BO3MOXHOCTh HECAaHKIIMOHUPOBAHHOTO
BMEIIIATEJICTBA CO CTOPOHBI TTPOU3BOIU-
TeJeli TPOLIECCOPOB U MUKPOCXEM.
Komnanus Fastwel omHoi#t 13 epBbIX HA
pPOCCUIICKOM DPBIHKE BJIEKTPOHUKU OT-
KIVMKHYTach Ha BBI30B BpemeHu. M ato
BITOJTHE OTIPABIAHO: C TIEPBBIX JHE CyIIIe-
ctBoBaHms1 Fastwel B3s1 Kypc Ha paspa-
0OOTKY M TIPOU3BONICTBO TAKUX YCTPOICTB,
KOTOPBIE TOJKHBI TTOJIHOCTHIO 3aMEHUTh

OTE€YEeCTBEHHOMY 3aKa3uyMKy MMITOPTHBIE
a”ayiorn. CiemyeT 3aMeTUTh, YTO TaHHBII
KypcC ObLI MPUHST B KAUeCTBE OCHOBHOM
CTpaTeruu 3aJ0Jro 10 MPOBO3IJallleHUs
MMIOPTO3aMEelIEeHs Ha BbICIIIEM YPOBHE
Kak HacylIHOW HEeOOXOIUMOCTH 151 o0ec-
MevyeHus1 HallMOHaIbHOM 0€30MacHOCTH.

B nannbiii MomeHT Fastwel mpemiaraeT
LeJIbI psil BADMAHTOB MTPOLIECCOPHBIX MO-
JIyJIEW U TOTOBBIX BBIYACIUTEIIEH HA UX OC-
HOBE, OTBEYAIOLIMX BCEM TPeOOBAHUSIM 110
3allMTe OT HECAHKLIIMOHMPOBAHHOTO J10-
cTyna v NoJiep>KMBarolnx padboTy B 10Be-
PEHHOM peXUME.

MU3AENUA HA POCCUMCKMUX
MPOLLECCOPAX

[TepBeiM m1arom Fastwel Ha myTH co3ma-
HUSI IOBEPEHHBIX CUCTEM SIBJISIETCS pa3pa-
0O0TKa U CepuitHOE MTPOU3BOICTBO MOAYJIEN
Ha OTeYeCTBEHHBIX Tpoieccopax. Cpenun
1aTopM, KOTOPbIe Ha CETOIHSI OCBOSHBI
U BHEAPSIOTCS HA CaMbIX Pa3HBIX Mpea-
npusitusix Poccun u CHI, ucnonb3yroT-
csl ceMeiicTBa npoieccopoB «baitkam» u
«DIBopyC».

MpoueccopHbi moaynb
CPC313 Ha «Baiikan-T1»

CPC313 — mpoleccopHBId MOIYJIb
dopmara StackPC, B o0cCHOBY KOTOPOTO JIET
oTevyecTBEeHHbIH npolieccop «barikan-T1».
JaHHBIl TIpolieccop uMeeT 2 siapa, pado-
Tarormmx Ha yactote 1,2 I'Ti1, BCTpoeHHBIIM
rpaduIecKuii aganTep, CIOCOOHBIN BbI-
naBath n3oopaxenue FullHD 1920x1080,
a Takke 2 nmopra Ethernet co cKopocThio
1 Tout ¥ oauH ONMUMOHAIbHBINA TOPT
10 I'ourt (puc. 1). [1pu TakoM ocHallleHUN
npoueccop norpedsser Bcero 5 Bt u or-
JIMYHO TIOAXOJUT JJIsSI BCTPAUBAEMBbIX pe-
LIEHN ¢ KOHITYKTUBHBIM OXJIAXKICHUEM.
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Puc. 1. MpoueccopHbiit mogynb CPC313 Ha 6a3e npoueccopa «baikan-T1»

Moayns CPC313 monyuun 4 I6aiit
HamastHHOM orepaTuBHOM nmamsitu DDR3
¢ ¢ynkumeir ECC um SSD émKocTbIO
8 ['0aiiT, KOTOpHIi TaKXKe HaTlasiH Ha TIPO-
meccopHbiit momyab. CPC313 ocHamén
nBymst moptamu USB 2.0 1 aByMst mopra-
mu RS232, pazsémom mmnsl PCI/104, ya-
caMM peasbHOTO BPEMEHU C JIMTHEBOI
OaTapeeil M amnmapaTHBIM CTOPOXKEBBIM
TarimepoM. Ha 0a3ze maHHoOro mopyss B
2019 romay ObLT IpeaCTaBICH MOIYTbHBII
koMmmbiorep MK150-02, moamepxxuBato-
it mmuHy FBUS 1 coBMecTUMBII ¢ MO-
ITyJISIMU BBOJIa-BBIBO/IA MTOMYJISIPHOTO POC-
cuiickoro koHTpoJsutepa Fastwel 1/0.

CPC313 — 3T0 BBICOKOMHTETPUPOBAHHOE
1 3HeproahGeKTUBHOE pellieHre, TTpeaHa-
3HaYEHHOE JUISI UCTIOb30BaHUSI B CHICTEMaX
peabHOrO BpeMeHU, KOHTPOJIST TPOU3BO/I-
cTBa, cbopa 1 06padboTKu JaHHbIX. Ha naH-
HbIi MoayJib optupoBaHa 3OCPB KITJA
«HeiiTpuHo» Tpou3BoACTBA KOMIIAHUU
«CBJl, BctpauBaemble cucteMbl». Moayiib
TakKe MOIepKUBaeT padorty mon Linux
Debian 9 (saapo 4.4.182). Takum o6pazom,
Ha 6a3e CPC313 MOXHO CTPOUThH OTKA30-
YCTOMUMBBIE pELIEHUSs, [T03BOJISIONINE
00eCreunTh 3alIUTY OT YTeUKU JaHHBIX.

MpoueccopHbIn mogynb

CPC514 Ha «dnb6pyc-4C»
HoBuHka ocHailieHa 4-siepHbIM MPO-

meccopoM «Dnpopyc-4C» (1891BM8S) n

8 ['6aiit ortepaTuBHoit mamsitu ECC, SSD-

Puc. 2. NpoueccopHbiit moaynb CPC514 Ha «Inbbpyc-4C»

nuckoMm ¢ nHTepdeiicom SATA 11 00bE-
MoM 16 I'Gaiit. Moay/ib MMeeT LIUPOKMii
Habop nHTepdeiicoB: 3xSATA, 3xEthernet
no 1 Iout/c, 9xUSB 2.0, BUIEOBBIXOM
1920x1440, a Takxe 4 pazbéma s ycTa-
HOBKM ME30HUHHBIX TIJIAT PACUIUPEHUS
(puc. 2).

CPC514 BbimyckaeTrcsl B AByX BapvaH-
Tax: C MPUHYAUTEbHBIM M KOHIYKTUBHBIM
oxyaxaeHneM. Kak u 601bIIMHCTBO U3ze-
mmit Fastwel, mogyns CPC514 cmocobeH
BBIIEPKMBATh XKECTKUE YCIOBUSI DKCIUTya-
Taluy U paboTaeT B AMANa3oHe TeMIiepa-
Typ oT —40 1o +85°C.

ITponeccopunlit  Momynb  Fastwel
CPC514 paspabotaH ajisi IpUMEHEHUS B
cUcTeMax peajqbHOTO BPEMEHU, KPUTUYIE-
CKU BaXKHbIX MH(PACTPYKTYPHBIX pellie-
HUsSIX, cucTeMax cbopa 1 00pabOTKM JaH-
HbIX. OCOOEHHOCTU KOHCTPYKIIUU MOJTYJISI
U TIepeI0BbIe TEXHOJIOTUYECKIE PEIeH NI,
HCTOJIb3yeMble TPU €ro M3TOTOBJIEHUU,
JIeJ1al0T HOBMHKY ONTUMAaJIbHBIM PelIeHU -
€M ISl OTBETCTBEHHBIX TPUMEHEHUIA.

Monynbs noanepxubaeT paboTy Mo poc-
cuiickumn OC  «Bnpbdpyc» u 30CPB
«HeitpuHo-9».

MpoueccopHbin mogynb
CPC516 Ha «Baiikan-T1»

CPC516 — 3T0 OHOIIATHBI KOMITbIO-
tep ¢popmata 3U CompactPCI Serial, mo-
CTpOEHHBbIN Ha 6a3e rnpoueccopa «barikan-
T1» (apxutektypa MIPS32). Momyib ocHa-

IEH ornepaTuBHOM MaMsIThio DDR3 00bE-

MoM 4 [6aiiT ¢ mommepXKoil (yHKLIMN

ECC, muckom SSD o6bémMom 8 Ibaiir,

noanepxusaeT muHy PCI-E 3.0 1 crtoco-

OeH BBIBOAMTL KapTUHKY uepe3 Display

Port pazpemenuem 1920x1080 50 Iir. Mo-

IyTb CHOCOOEH BBIIEPXKUBATH XKECTKUE

YCJIOBUSI KCIUTyaTalluu (BUOpanuio, yaa-

pbI, KoJebaHus TeMrepaTyp B [uarna3oHe

ot —40 mo +85°C) u mpenHa3Ha4YeH IS

HCTIOTb30BAHMUSI B CUCTEMAX PealbHOTO Bpe-

MEHU, KOHTPOJISI MPOM3BONCTBA, a TAKXKe

IS CTIEMATbHBIX PUMEHEHM (puc. 3).
JlaHHBII MOMYJTb TIOJIEPXKUBAET PabOTy

He ToJibko 1o QNX u Linux, HO TakXe 1

nox ynpasieHueM OC poccuiickoro mpo-

u3BoacTBa, B ToM unuciae 30CPB KITJA

«HeiTprHO», 4TO TaKKe MOBBIILIACT 3aLLK-

LEHHOCTh PEUIeHUsT OT YTEUYKN KpUTUIe-

CKO MH(OpMaInu.

Kommnanust «DHCTprUM» poBesia TeCTH -
poBaHue nporueccopHoro moayinss CPC516
TOJ1 YIIpaBJIeHUEM OTepalliOHHON CUCTe-
Mbl «JIoToc» (pemakuus ajsi CepBEPOB U
pabouux cTaHLMii). B xone TectupoBaHust
OblJIa TMpoBepeHa pPabOTOCIIOCOOHOCTD
Bcex UHTepdeiicoB MOIyJIsl, B YaCTHOCTU
Ethernet 1 I'out, USB 2.0 u Display Port.

OnepanuoHHas cucteMa  «Jlotoc»
BKJIIOUeHa B PeecTp oTeuecTBEHHOTO Mpo-
rpaMMHoOro obecrieueHusi. K ocCHOBHbIM
OCOOEHHOCTSIM CUCTEMbI OTHOCSITCSI:
©® yCTaHOBKA M MCTIONb30BaHNE PA3TIMIHBIX

CPENCTB 3alIuThl UHGOPMAIIUU, B TOM

YUCIIe 2JIEKTPOHHON 1M POBOIT TOATTH-

CHU M MEXKCETEBOTO IKPAaHUPOBAHMS;

@ TofIepKKa paboOThl C BUPTYATbHBIMU
MallliHAMY;

@ UCIIOTb30BAHNUE CPEACTBA IEHTPATN30-
BaHHOI aBTOPU3AIINH;

@ ToIepXKa MIMPOKOTo Habopa pasiud-
HBIX TIepu(PEepUHbIX YCTPOMCTB IS
CKaHWPOBAHWS U TTeYaTH TOKYMEHTOB.
CucreMa «JIoToC» COOTBETCTBYET YPOB-

HIO 3alUIEHHOCTU OT HECAHKITMOHUPO-

BaHHOTO JOCTylma K WHbOpMAUM 0

6 ximaccy (pu Hanmuuu C3U or HC/I o

Puc. 3. MpoueccopHbiit moaynb CPC516 Ha «baikan-T1x»
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5 KJaccy), a Takke UMeeT Kilaccuduka-
LIMIO TI0 YPOBHIO OTCYTCTBUS HEIEKIapu-
POBaHHBIX BO3MOXHOCTE 10 4 YPOBHIO
KOHTPOJIST M TEXHUYECKUX YCIOBUI TIPU
BBITTOJTHEHUM yKAa3aHUIl MO IKCIUTyarTa-
LIMK, TIpUBEAEHHBIX B  (opMyJsipe
KIIIC.10514-01 30.01.

B 6nmxatimux mranax Fastwel ocBoe-
HUe mporeccopoB «Dbdpyc-8C», «baii-
Kan-M», «Cxud» u ELIOT-01 nmpousBos-
crBa HITLI «DaBuc».

NMAPTHEPCKME NPOAYKTbI

B cBs31 ¢ HEOOXOAUMOCTBIO obecreye-
HUS B BBIYMCIIUTEISX, pa3pabOTaHHBIX Ha
0aze ammapaTHO-IPOrPaMMHBIX TILIAT-
(opM UMITOPTHOTO TTPOU3BOACTBA, 3aJaH-
HBIX XapaKTepUCTUK OEe30MacHOCTH WH-
dopmanmu, TakMX KakK KOH(pUICHIIN-
aJIbHOCTh, I1IEJIOCTHOCTh U JOCTYITHOCTb,
BOTPOC MOBBIIICHMSI YPOBHSI TOBEPHUS K HUM
SIBJISIETCSI OMHUM U3 IIPUOPUTETHBIX HApsi-
Iy C HaIEXHOCTHIO, CTAOMILHOCTBIO U pa-
6oTtocrnocobHocThio. [1pu aTOM TpedoBa-
HMS K JOBEPUIO YCTAaHABIMBAIOT U YCIOBUS
npumeHeHust B CBT ceprudunmpoBaH-
HBIX CPEICTB 3alllMThl MHGOPMAILIMY, Ha-
TpUMeEp, arrmapaTHO-TIPOrPaMMHBIX MOy~
Jeil moBepeHHoi 3arpy3ku (AITM/I3).
Takxum o6pa3zoM, Koraa MCMOJb30BaHUE
MMIIOPTHOTO Mpolieccopa OnpaBIaHo TeX-
HOJIOTMYECKHM, CYIIECTBYET BO3MOXKHOCTD
MPOrpaMMHO 3aIlIUTUTh CUCTEMY OT BO3-
MOXHBIX BTOp:KeHul. [TogoOHBIe peliie-
Hus Fastwel BbInyckaeT COBMECTHO C IapT-
HEpamMu — pa3paboTYMKaMM MpPOrpaMM-
HBIX CPEICTB JOBEPEHHON 3arpy3ku u
cucteM BIOS 151 mpoiiecCopHbIX MOJIYJIEH.

MpoueccopHbin moaynb
CPC1311

CepuitHoe uznenue Fastwel — momyib B
dopmate Com Express mini (Tum 10)
CPC1311 u3HavyaJbHO OpUEHTUPOBAH Ha
poccuiickux OEM-3aka3unKoB HeCTaH-
TAPTHBIX BEIYMCIUTENEH IUTSI UCTIONB30Ba-

Puc. 4. NMpoueccopHblit mogynb CPC1311 Ha 6ase Intel Atom

HUS B CHUCTEMax ITOBBIIICHHO OTBET-
CTBEHHOCTH, a TaKKe (DYHKIIMOHUPYIOLITNX
B JKECTKUX YCIOBUSX OKPYXKAIOIIIEH CpeIbl.

CPC1311 mocTtpoeH Ha 6a3e MHOTO-
sepHoro Tpolieccopa u3 embedded cepun
Intel Atom cemeiictBa Bay Trail ¢ 64-pa3-
psITHOM apxuTekTypoil (puc. 4). OTanau-
TEJIbHBIMU OCOOCHHOCTSIMU TTPOLIECCOPOB
SIBJISTFOTCSI KpaliHe HU3KO0Ee SHEPToIoTpeo-
nenue (mo 10 Bt), mommepxkka mamsaTu
ECC u momiHbIi rpadpmyeckuii KOHTPOJI-
nep. «OO6Bsi3ka» TIpolieccopa B BUIAE
4 T'6aiit onepatuBHoii mamsiTu DDR3L ¢
noanepxkkoit ECC u TBepmoTeIbHOTO AMC-
Ka éMKocTbIo 8 [0aiiT MO3BOJISIET UCTTIONb-
30BaTh M3IEAME B KaueCTBE CaMOAOCTa-
TOYHOI'O BCTPaMBaeMOIo KOMIIbIOTEpA,
CIOCOOHOTO peliaTh OOJIbITMHCTBO MPU-
KJIaaHBIX 3a1a4. MyJabTUMEAUHbIE BO3-
moxxHoctu CPC1311 BkitouawT B cedst
BUACOKOHTpOJIIEp ¢ uHTepdeiicom LVDS
(paspemeHue a0 2560x1600 nukceneit) u
COBpPEMEHHBII aynuokoaek kiacca HD.
BcTtpoeHnnbie B mpoueccop (QyHKUUU
NIeKOAUPOBAaHUsSI/KOAUPOBAHUSI  BUIECO
MO3BOJISIIOT IPUMEHSTh MOIYJIb B CUCTE-
Max, CBSI3aHHBIX C 00PabOTKOM MYJIETUME-
JNUIAHBIX MTOTOKOB. Yepe3 pa3béMbl BbICO-
KOl TIJIOTHOCTM pa3paboTyMKaM J0CTY-
MeH OOJIbILION apceHal BhICOKOCKOPOCT-
HbIX uHTepdeiicoB: 1x1 T'our Ethernet,
5xUSB 2.0, IxUSB 3.0, 2xSATA 11,
3 PCle x1 (nonosHUTENbHO ONHA JUHUS
PCle Moxer ObITb MoJiydeHa BMECTO
GbEthernet). M3 10mMoJHUTEIbHBIX BO3-
MOXHOCTEH ciielyeT OTMETUTb BCTPOEH-
Hyto nogaepkky mmHbl CAN 2.0, BocTpe-
OOBaHHYIO B CUCTEMaX peaJlbHOro BpeMe-
HU, TIPEXJe BCero, Ha TpaHCIoOpTe.

i obGecriedeHUs 3allUTbl  MOIYJIS
CPC1311 oT BO3MOXHBIX «3aKJIaJOK» ITPO-
neccopa Intel cobmectHo ¢ ®I'YIT HTIL]
«Atnac» ObLI pa3paboTaH crielaaIn3upo-
BaHHbII BIOS. Mcnonab3oBaHue Takoro
ITO/IX0/1a 00ECTICYMIIO TIOJTHYIO OJIOKMPOB-
KY HEIOKYMEHTUPOBAHHOM IS TEIbBHOCTI

npolueccopa 1 conpoueccopa Intel Atom
Ha ypoBHe 6a30BOI CUCTEMBI 3arpy3KHU, TO
€CTh €IlIE 0 OMEepaluVOHHON CHCTEMBI.
B pamkax cotpyaHuyecTBa ObU10 pa3padbo-
TaHO Y MPOBeNEeHO (YHKIMOHAIbHOE Te-
ctupoBaHue oteuvectBeHHoro [1O 30C
s monyiast CPCI1311, koropoe obGec-
MeYMBAET OTCYTCTBHE B CUCTEME NECTPYK-
TUBHBIX (DYHKIIMOHATBHBIX BO3MOXKHO-
creit (Intel Management Engine). Kpome
TOTO, B X0JIe padOT MOATBEPXKAEHA COBME-
ctumocTb Moaysisi CPC1311 ¢ oTeuecTBeH-
HeiM 1O 30C ¢ 30CPB KITOA «Heii-
TPUHO» MPOU3BOACTBA KoMIaHuu «CBJL
BcTpanBaeMblie cUCTEMbI».

MpoueccopHbii mogynb
CPC1001

Monyns CPC1001 BeImosiHeH B (hopMa-
e SMARC v.1.1 Ha 6a3e mpoleccopa
i.MX 6Quad ¢ apxurekrypoit ARM, numeer
64-paspsiiHyio LIMHY, OCHALIEH 4 rura-
OaliTaMu OTiepaTUBHOM amsITH 1 32 Tura-
Oaiitamu  ¢asm-namata. Ha pasbém
MXM 3.0 BeIBeIeH MIMPOKUIT HAOOp MH-
tepdeiicoB: PCle, USB 2.0, SATA II,
Gigabit Ethernet, CAN, LVDS, HDMI,
SPI, 12C u 12S, SDIO, UART u RTC.

[pexne Bcero, MOMY/Ib OTMYALTCS Ma-
JBIMU pa3mepamu. [a6apuTel Momysist BMe-
CTe C TeTUIOpaCIpeAeTUTENbHON TUIACTH-
Ho¥ cocTaBstioT Beero 82,0x50,0x8,8 Mm
(puc. 5). Monynb TakKe OTIMYaeTCsl HU3-
KM DHEprornoTpedieHneM: MoTpedisie-
Masl MOLIHOCTb MPY BBICOKOI Harpy3ke He
npeBbiaet 5 BT, a aKcTpemasnbHast TMKO-
Basg — 9 Bt. Kak 601bIIMHCTBO n3nenunit
Fastwel, CPC1001 criocobeH paboTaTh B
LIMPOKOM TeMIIepaTypHOM JMara3oHe OT
—40 no +85°C u obnamaeT MOBBIILIEHHOM
YCTOMYMBOCTBIO K BO3AEHCTBUIO BHELLTHUX
(bakTOpOB: BUOpALIMIi U yIapOB.

J11s1 3a1UTHI AAHHOTO MOJYJISI OT HEl0-
KYMEHTUPOBAHHOI aKTUBHOCTH arnapart-
HBIX CPENICTB IPMMEHEeHa pa3paboTKa KOM-
nanuu «Anagaud P.JI.» — Cucrema noBse-

Puc. 5. NpoueccopHbiit mopynb CPC1001 Ha 6ase i.MX 6Quad
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Puc. 6. MoaynbHbiit kKomnbiotep MK150-02

pennoii 3arpy3ku (C/13) TSM. [laHHBII
TPOTPAMMHBII TIPOIYKT 00eCTIeYNBAET 10~
BepeHHyIo 3arpy3ky OC Linux mis mpo-
meccopoB i.MX6 u mmeer ceprudukar
DOCTIOK PD no yporusa CC. 10 Bkirroua-
€T TaKXe JOBEPEHHYIO CPETy BHITTOTHEHUST
MPUKIIAIHOTO TIPOTPAMMHOTO obecreve-
HUSI, TOBEPEHHYIO UHOPACTPYKTypy 00-
HOBJICHUSI I BHEIITHETO YITPABJICHUSI.

FOTOBBIE BLIMMCIIUTENMU

Ha 6a3e HEeKOTOPBIX MPOIIECCOPHBIX MO-
nyneii Fastwel co3naér roroBble peleHus,
KOTOPBIE MOTYT C YCIIEXOM TIPUMEHSITHCS B
pEIIeHUsIX TI0 Tiepeaaye TaHHBIX U YIIpaB-
JIEHUIO JIeMEHTaMU KPUTUIECKN BaXKHOU

MHPPACTPYKTYPHI.

MopaynbHbIM KOMNbIOTEP
MK150-02

MonyneHbiit kKommbiotep MK150-02
coOpaH Ha OCHOBE MOMYJS TPOIECCO-
pa CPC313 u npegHasHadeH IS MPH-
MEHEeHUs] B KaueCTBe aBTOHOMHOTO BBI-
YUCITUTENILHOTO YCTPOWCTBA B aBTOMa-
TU3UPOBAHHBIX CHUCTEMax YIPaBICHUS
TEXHOJIOTUIECKUMU IpoleccaMu (puc. 6).
Junama3oH paboyux TemIepaTyp OT
—40 mo +70°C, 4TO IMO3BOJSIET MPUME-
HSITh TAHHYIO MOJAEJb B XECTKUX YCIOBU-
SIX OKCIUTyaTalluy Ha BCEi TEpPUTOPUU Ha-
el crpaHbl. BO3aMOXHOCTD KperieHust
komrblotepa Ha DIN-peiiky wim MOHTaX-
HYIO MaHeJb 00ecIeunBaeT yaA00CTBO ero
pasMenieHus B mKadax KOMIUIEKTHOM aB-
TOMATUKU JJIsI IPUMEHEHUS Ha CPEeIHEM
ypoBHe ACY TII.

Baxnoii ocobernHoctsio MK150-02 siB-
JigeTcsl HaJauuue JBYX IIOPTOB IIUHBI
FBUS, koTopasi ucronb3yercst WISl CO-
BMECTHOTO MCTIOJIb30BAHUS C MOAYJISIMU
JIMHEeWKU MPOMBILIIEHHOTO KOHTpOJIepa
Fastwel I/0. Takum obpa3om, mpuMeHe-
Hue MK150-02 B KauecTBe MpOLIECCOPHO-
o MOJYJsl KOHTPOJIEpa B COUYETAaHUU C
HCroab30BaHueM oTeuecTBeHHbIX OC oT-
KpbIBaeT nyTh K cozaaHuo ACY TII kpu-
TUYECKU BaXXHBIX OOBEKTOB.

Puc. 7. 3awmnwéHHbin nnaHwer OHUKCO8

3aWULLEHHDBINA MAGHLUET
OHUKCO08

ITnanmer OHUKCOS pazpaboran mis
WCTIOJIb30BaHUsI B KAYECTBE NIEPCOHATBLHO-
I'0 KOMITbIOTEPA C CEHCOPHBIM YITPABJICHM -
eM Ha TpaHcriopte u ACY TII (puc. 7).
OHMUMKCO8 ycrrenrHo mporié UCIbITaHKS,
MOJATBEPXKIAIOIINE eT0 0e30TKa3HYI0 pa-
6oty rmpu TeMrepaTypax oT —30 1o + 70°C,
ynapax 10 100g 1 ycTOMYMBOCTD K ITBLINA
u Bnare. OCHOBOW TUTaHILIETA SIBJISICTCS
npoieccopHbrit Momyar CPC1001 Ha
6ase npoueccopa Freescale iMX6 ¢ yacTo-
toii 1 I'li1. BToro noctaToyHO, HATIPUMeEp,
IUIs1 OBICTPOI 3arpy3KK Pa3TMUHBIX KapT U
pabothl ¢ HUMU. OTiepalliOHHAsI CUCTeMa
Y TIPUKJIaJHOE MporpaMMHOe obecrieye-
HME 3aMMCBIBAIOTCS HAa HANasIHHBII TBep-
JIOTEJIbHBIN IUCK 00béMOM 10 32 [6aiit, a
NOTIOJTHUTENbHbIC JaHHbIC, B TOM YUCIIE
KapThl MECTHOCTH, MOTYT pacriojlaraTbcst
Ha cbéMHOM Hocutesne MicroSD. B xoH-
crpykiiuu OHUKCO8 mpumMeHeHbI periie-

HMSI, ONITUMaJIbHBIE IJIs1 IIPOAYKTa MACCO-
BOI'O IMPOM3BOJACTBA, B YACTHOCTHU, JINTOMI
KOpITyC M3 MarHMeBOro CIliaBa, Garojaa-
psi 4eMy CTOMMOCTD M3IeJIUsI HAXOIUTCS
Ha YpOBHE HauboJjiee paclpoCTpaHEHHBIX
3apyOeskKHbIX aHAJIOTOB.

Tlonnepxka poCCUICKUX OIepaliOH-
Hbix cucteM AstraLinux u KITJIA no3so-
JIsIeT  pa3paboTyMKaM —IMPOrPaMMHOIO
obecrieueHsT OBICTPO MEPEHECTU CYIIe-
CTBYIOIIME MpPOrpaMMbl Ha IUIAHIIET U
MPUMEHUTD U3IEINe Ha TIPAKTUKE.

ITpumenenue CI3 TSM kommnaHuu
«Anagaun P.J1.» nenaer OHUKCOS Hesa-
MEHMMBbIM BBIYMCIMTEIBHBIM CPEACTBOM B
cHcTeMax, TpeOYIOIMX 3aIMThI OT YTEUKHU
MHGOPMALIMU U HECAHKIIMOHUPOBAHHOTO
BMellaTebcTBa. @

ABTOp — COTPYAHUK
¢upmbl MIPOCODT
Tenedon: (495) 234-0636
E-mail: info@prosoft.ru

L Tube J©)

CmoTtpute Ha YouTube-kaHane
«CoBpeMeHHast 3JIeKTPOHUKa»

NHTepBbIO

¢ MakcuMmom loplueHUHbIM
0 MnnaHax KoMnaHum

«MUCT» — pa3paboTumnka
npoueccopos «3nbbpyc»

NHTepBbIO

c Npuropmem XpeHoBbIM,
TEXHUYECKUM AUPEKTOPOM KOMMNaHUW
«bBalikan SNeKTPoOHUKC» — pa3paboTumnka
npoueccopos «baikan»
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HoBoe nokoneHue

npoLEeccopoB
pacluMpaeT BO3MOXXHOCTM
npombiwuneHHbIX MK or Beckhoff

BECKHOFF

Ponarn san Mapk, @envike BunsgemanH

CoBpeMeHHas NPOMBILLNEHHAS ABTOMATU3ALMS TPEBYeT BbICOKOM NMPOU3BOANTENBHOCTH
BbIYMCAUTENBHBIX YCTpoMcTB. Bonee TouHoe MacwTabuposaHme nponssoanTENbHOCTH
MHOrosiaepHbIX npoueccopos 6aarofaps UCNONb30BAHUIO HOBbIX Pa3paboTok

B o6nactu IT noseonser nobuBaATLCA XOpPOLWMX pe3ynbTaTos 6e3 Ype3mepHbIX 3aTPaT.

Vxe 6oisee 30 netr kommnanus Beckhoff
HCTIOJIb3YyeT ITIOTEHIIMAl WHHOBAIIWIA,
npemtaraemsbrii [1K u Mmupom mHbopma-
LIMOHHBIX TEXHOJOTHI. Ycmex pa3pabo-
TaHHBIX KOMITAHWEU TeXHOJIOTHIA yITpaBJie-
Hus Ha 6ase [1K cBumerenbCcTBYET O TOM,
HAaCKOJIPKO MPaBUJIbHBIM OBLIO pellieHue
0 BBIOOpPE 3TOTO HAMpPABJICHUS PA3BUTHSI.
Hossle mokosnenust npoueccopos Intel®
TTO3BOJISTIOT ITOJb30BATEISIM ITPOAOJIKATh
OJIyJaTh MPEUMYIIECTBA OT MHOTOJIETHE-
TO OITbITA CO3MaHUSI COBPEMEHHBIX BBICO-
KOTEXHOJOTMYHBIX TpoMbIILIeHHbIX [TK
C JUTATEJIbHBIM CPOKOM CIykObI. [Ipen-
CTaBJICHHBbIE KOMITAaHKUE HOBBIE YCTPOMCT-
Ba OTBEUYAIOT BO3pacTalolleil MoTpeOGHOC-
TH B MapayjieIbHOM 00pabOTKe MaHHBIX
C MCTIOJIb30BaHUEM HECKOIBKMX SIIEeP MPO-
1eccopa.

B ocHOBe ycriexa TeXHOJIOTHiA yIipaBie-
Husa Ha 6a3e 1K ot Beckhoff nexur He
TOJIBKO UCKITIOUUTEIbHAS TIPOU3BOIUTEIb-
HOCTb, HO 1 OOTaThlii OIBIT KOMITAHUH T10
BHeIpeHu1o HOBUHOK IT-cekTopa B mpo-
MBIIIJIEHHBIE TPOAYKTHI. DTO TTOMOTJIO
cosnath npombiiieHHbie 1K, koTopbie
Ha TIPOTSDKEHUU IJIUMTEIbHOTO BpPEeMEHU
BBIMYCKAIOTCS TIpaKTUYeCKU Oe3 cylie-
CTBEHHBIX MOAM(UKALIMI, OCTaBasiCh ITPU
9TOM (YHKIIMOHAJIBHO U UHTEpGeiicHO
COBMECTMMbBIMHU, HECMOTpPSI Ha TOCTO-
SIHHOE€ pa3BUTHUE TexXHoJoruii. Bmecre ¢
TeM TILATeJbHOE TECTUPOBAHUE U CEPTU-
¢uKais HOBBIX MOKOJEHMI MPOLIECCO-
POB M ONTUMM3AlMs arfmnapaTHOro u
MPOrpaMMHOTO 00eCIeYeHMSI O UHAUBU-
NyalbHOMY 3aKady TapaHTUPYIOT, YTO
npombiiuieHHbIe [TK cMOryT nosHocTbio

Puc. 1. NepepoBble, KOMNAKTHbIE U TMGKKUe B yCTaHOBKE

npombiwneHHble MK cepun C60xx, B KOTOPYIO Tenepb BXOAUT HOBbII
6e3BeHTUNATOPHDbIN npombiweHHbI MK 6025 ¢ Intel® Core™ i
(B LeHTpe), BLINYCKAIOTCA CO BCEMU TPEMSA HOBbIMU MOKONIEHUAMM

npoueccopos Intel®

peayn30BaTh CBOI MOTEHIIMAN ITPOU3BO-
OUTEJIBHOCTH M TIPU 3TOM OOECIeYUTh
MaKCHUMaJIbHYIO HaAEKHOCTb.

MoOBBIWEHMUE
nrousBoaAMTENbHOCTHM LIN
C MOMOLULBIO NMNAPAJNJIEJZIBHOTIO
NMPUHLIUNA OBPABOTKM
AAHHBIX

MHorue IecITUICTUS POCT MMPOU3BOIN-
TeapHocTu [1K obOecmeumBaics 3a cY€T
YBEJIMUEHMS TAKTOBOM YacTOThl. CeromHs,
KOIJa COBpPEMEHHBIE MUKPOCXEMBI I0-
CTUTJIM CBOEro (U3WYECKOro Ipesena,
Oymylee 3a MHOTOSIICPHBIMU TEXHOJIOTHSI-
MM, TTO3BOJISIIOIIMMM Pear30BaTh B MPO-
1eccope TMapaieIbHyl0 paboTy HECKOIb-
KUX SIIep, a He YBEJIMYMBATH TaKTOBYIO
yacToTy omHoro sinmpa. Kommanust Beckhoft

Puc. 2. CneynanbHo paspabotaHHoe M0 TwinCAT 3 u Gonee ToyHoe MacwTabuposaHue
npou3BOAUTENBHOCTM NpoMmbliuneHHbIx MK nossonser komnanumn Beckhoff makcumanbHo
MCnonb30BaTh NepeioBble MHOroAAepHble TexHonoruu. Ha pucyHke noKasaHo KOMNaKTHoe

ycTpoiictBo (6030, KoTopoe Tenepb AOCTYNHO C NPOLECCOPaMM 40 BOCbMU AAep
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Puc. 3. Embedded PC cepumn CX52xx (B eHTpe) ¢ HOBbIM NoKoneHneM npoueccopos Intel Atom®

OTIEPAaTUBHO BHEAPUJIA MHOTOSIIEPHYIO
TEXHOJIOTUIO, OCHACTUB STUM TUIIOM IIPO-
11eCCOpPOB (B TOM YHMCJIe BBICOKOITPOU3BO-
JUTETbHBIMA MHOTOSIIEPHBIMU TIPOIIECCO-
pamu Intel® Xeon®) wensit psn cBonx
npombinuieHHbIX [1K (puc. 1). B ux yucno
BXOIAT IPOMbBILLIEHHBIN cepBep C6670,
BBIMYILIEHHBIN BriepBbie B 2014 Toay u B
HacTosIIee BpeMst umeromuii 1o 40 sigep
(2x Xeon Gold 6138T), u Embedded PC
cepun CX2000, BoimyieHHbIi B 2016 romy,
rae B oiHOM MoHTupyeMoM Ha DIN-peii-
Ky yCTpOlCcTBe pa3meriaercs 1o 12 siep.

Jns 2bdGeKTUBHOTO YIIpaBJeHUs Ta-
payieTbHO pabOTAIOIIMMH SIAPAMU TPeOy-
€TCsI He TOJHKO MOAXOASIIINI YUTICET, HO
U COOTBETCTBYIOIIAS afanTalus anmapar-
Horo obecriedyeHus1. OTpOMHBIN TOTEHIIM -
aJ1 TIPOM3BOAUTENILHOCTU KPOETCSl B Ha-
CTpOliKe MPOTPAaMMHOIO OOecTeyeHusl,
MO3BOJISIIOLIETO ONMTHMMAIbHO HMCIOJIb30-
BaTh MHOTOSIIEpHYIO TexHosoruto. K mpu-
mepy, osnb3oBarean TwinCAT 3 yxe He-
CKOJIBKO JIET YCTIEITHO UCTIOb3YIOT BO3-
MOHOCTH MPOrPaMMHOTO 00eCTeyeHUst
JUIST aBTOMAaTU3alUM C MOIIEPXKKON He-
CKOJIBKUX siziep (puc. 2).

Puc. 4. Xopowwo 3apeKoMeHA0BaBLLIAA Ce0s B IKCNAYATALMM CEPUSA MPOMbILLIEHHBIX
MK pna wkados ynpasnexns C69xx Tenepb BKNIOYAET YCTPOACTBA C HOBBIMU
npoueccopamu Intel Atom® X-E39xx u Intel® Core™ i 9-ro nokoneHus

MrombiWNEHHBIE MK HA BA3E

TPEX HOBbLIX NMOKOJNEHMMA

nrPouEccopPoB ot INTEL®
HenasHo kommanust Intel® npencrasu-

JIa TPY HOBBIX TTOKOJIEHUSI TTPOIIECCOPOB,

TTOAXOSIINX TSI UCTIOIB30BAHUS B TIPO-

MbllUIeHHbIX [1K:

@ mporeccopst Intel Atom® ceprn X-E39xx
C YETBIPHMSI SIIPAMMU;

@ mporeccopst Intel® Core™ i U 8-ro mo-
KOJICHUSI C YETBIPbMSI SITPAMU;

@ niporteccopsi Intel® Core™ i 9-ro roko-
JIEHUSI C BOCEMBIO SITPaMHU.
TpangunoHHO AT HOBBIX TEXHOJIOTHUIA

[TK Bce Tpu MOKOJIeHMS TpeIaraloT OJHO

OCHOBHOE TTPEVMYIIIECTBO: O0JIee BBICOKYIO

MPOU3BOIUTENLHOCTh IO CTapoil IIeHe.

Tounee, komnanus Intel® onTumuzuposa-

JIa apXUTEKTYpy U IU3aifH CBOUX MUKPO-

CXeM, UTO TTO3BOJINJIO TIOBBICUTE TIPOU3BO-

nuTenbHOCTb Ha 10—20 % 1o cpaBHEHMUIO ¢

MPeIIIeCTBEHHUKAMY U B TO e BpeMsi

00aBUTh MHOXKECTBO HOBBIX (DYHKIIWIA.

IMpoueccopst Intel® Core™ i U cramu cepb-

€3HbIM JOCTVDKEHUEM: OHU TTOTPEOJISIIOT TO-

pa3mo MEeHbIIIe SHEPTUY U TIPU STOM 00JIa-

MAIOT TOM e (YHKIIMOHATBHOCTHIO, UTO U

npyrue npotieccopsl Core® i, uTo nenaer nx

OTJIMYHBIM BEIOOPOM JIJTsT CTIONIE30BAHYS B

npombiiuieHHbIX [1K. Takum KomribioTe-

paM HEoOXOAMMO PaboTaTh CO CIOXKHBIMU

TIPUJIOXKEHUSIMU YTIPABJICHUST TEXHOJIOTU-

YECKUMHU TPOIIeCCaMU 1 TIPU 3TOM COOT-

BETCTBOBATh TPEOOBAHUSIM SKOJIOTUIECKU

6e3omnacHbix U T-cucrem. OmHaKo riaaBHOe

MPEUMYIIECTBO 3aKII0YaeTCs] B TOM, UTO

npoteccopsr Intel® Core™ i cepun U nze-

TBHO TIOAXOMST ST CO3MAHMSI HOBBIX MO-

nesieit Ype3BbIaiiHO KOMIAKTHBIX O€3BEH-

TWISITOPHBIX TTpOMbIIUIeHHbIX [TK.
Kommanust Beckhoff mpemnaraer cie-

nytorre Moaenau npomeiiieHHbx [1K ¢

TPOIIecCCOPaMK HOBBIX TTOKOJIEHWI:

@ mpoueccopst Intel Atom® X-E39xx:
Embedded PC CX52xx (puc. 3), mpo-
mbinuteHHbIe [TK misa mkados ynpabie-
Hust C601x u C69x5, manenbHbie 1K
CP670x, CP27xx u CP37xx;

@ mporeccopst Intel® Core™ i U 8-ro mo-
KOJIGHUST: HOBBI YJIBTPAKOMITAKTHBIN
0E3BEHTWISITOPHBINT TTPOMBIIIUIEHHBII
TIK C6025 ¢ mpou3BOIUTEIHLHOCTHIO
Intel® Core™ i;

@ mporeccopst Intel® Core™ i 9-ro moko-
JIEHUST: YIBTPAKOMIIAKTHBIE TTPOMBIIII-
nennbie [1K C603x, mpoMbIIILIEHHBIE
TIK mas mkados yrnpasirenus C6920 u
C6930 (puc. 4), a takke [TK C66x0 Ha
6aze ¢popm-dakTopa ATX u C52x0 mist
MOHTaXxa B 19-110iIMOBYIO CTOUKY.

EwWE EOJIEE TOYHAS
MACLLUTABUPYEMOCTbDb
BJIArOAAPA NATU KJIACCAM
NMPOU3BOAMUTEJNIbBHOCTHU
nromMmbilNEHHBIX MK

DTU HOBBIE YCTpOﬁCTBa JOITOJIHWJIN LI -
POKUIT MOJETBHBIN PSIIT TIPOMBIIIIEHHBIX
I1K ot Beckhoff, mpenioxuB moibp3oBaTe-

Puc. 5. Jluneitka multi-touch nanenbHbix MK, Takux kak CP37xx,
6bina paclumpeHa v Tenepb BKNKOYAET 3HeprodddeKTUBHbIE Mogenu
Ha 6a3e npoueccopos Intel Atom® cepun X-E39xx
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JISIM TISITh KJIACCOB TIPOM3BOAUTETHLHOCTH,
13 KOTOPBIX OHM MOTYT BHIOpATh OMNTH-
MaJIbHOE PeIlIeHre IS CBOMX KOHKPETHBIX
3amad. B cayuasix, Korma BEIMUCIATENbHAS
MOIITHOCTh He TaK BaXKHa, UIEATbHO IO/~
xonat Embedded PC u manensusie [1K Ha
0a3e mnpoueccopoB apxutektypbl ARM.
Bonee BBICOKYIO TMPOU3BOIUTETHHOCTH
obecreuynBaloT 060jee MOIIHbIE, HO TIPU
9TOM UCKITIOUUTETTbHO 3HEPTroahHeKTUB-
HbIE YCTPOUCTBa ¢ mpoileccopamu Intel
Atom® (puc. 5). HoBblil YJIBTPaKOMIIAKT-
Hbli mpombinnieHHb [TK C6025 ¢ mpo-
neccopoM Intel® Core™ i U ¢ Hu3kuM
SHEPronoTpedIeHNueM 3aIroIHIET TTPOOes
B YPOBHE TPOU3BOIUTEITHLHOCTH MEXIY
STUMU YCTPOUCTBAMU U CICTEMaMU, OCHa-
MEHHBIMA  MOIIHBIMU  TTPOIIECCOPAMU
Intel® Core™ i BepXHEro LeHOBOTO AHa-
razona. Cleayronnm 1o IMPON3BOIUTEb-
HOCTU UIET OOJBIIOK aCCOPTUMEHT
YCTpOIICTB, MOCTPOEHHbIX Ha 6ase Intel®
Core™ i 1 OCHAIIEHHBIX HOBBIMU TTPOLIEC-

Hosoctu ISA

10 utos1st B MOCKBe B paMKax nipoBeaeHust [oma
HayKU 1 TEXHOJIOTUI cocTostics: Beepoccuiickui
CTYIEHYECKUIA BHITYCKHOI «C HayKOii B CEpILIe».
Ha MepomnpusiTu HarpaaviIy Jy4IIuX BBITYCK-
HukoB Poccutickoit @enepanmu. Cankr-Ilerep-
Oypr Ha BecepoccuiickoM BBIITYCKHOM MPEICTaBU-
JIa MaruCTpaHTKa Kaderpbl CHCTEMHOTO aHAJIH3a
1 JTOTUCTUKY HCTUTYTA a9pOKOCMUYECKHX TIPU-
6opoB u cucteM ['VAII, akTUBHBI WieH CTyIeH-
yeckoil cekunu ISA T'YAIT Anrennna 1o6po-
BoJbeKast. B 2019 romy oHa ¢ oT/iMireM OKOHUM-
Jla GaKkaaBpyaT Mo HATIPaBICHUIO « [eXHOIOTHUS
TPAHCIIOPTHBIX MPOLIECCOB», a B 2021 romy moy-
YKJIa AUTUIOM MarucTpa o HampasieHuto «[Ipu-
6opoctpoeHue. MHTeIeKTyaTbHbIe TPAHCTIOPT-
HbIE CUCTeMbl». MccrnenoBaTenbCKuil MPOEKT
AHTETTMHBI CBsI3aH C MUMPOBBIMUA PELICHUSIMU
IUTST OLIEHKY COCTOSTHUST MH(PACTPYKTYPBI TOPOIT-
CKOro TpaHcmopTa. Harpamy AHrennHe BpyYIlT
uyneH Coseta qupekTopoB Mail.ru Group Bnanu-
mup [abpuensiH, 0co60 OTMETUB €€ KaK JIydIlIero
BbInyckHUKaA CaHKT- [TetepOypra 2021 roma.

OOBbsABIIEHBI pe3yIbTaThl KOHKYpCa Ha CO-
nckanue ctuneHnuii [Ipesunenta u [IpaBu-
TenabetBa PO, Crunenaus [pesunenta PO cty-
NEHTaM W acMUpaHTaM, OCBAWBAIOLINM TIPO-
TpaMMBI BBICIIIETO OOPa30BaHMsI B OpTaHU3a-
LWSIX, HAXOMSIIMXCS B BeeHnn MuHuCTepCcTBa
HayKU 1 BbIciiero oopasosanust PO, HaznaueHa
AKTUBHBIM WIEHAM CTyIeHuecKol cekiuu [SA
T'YAII Cepreto HenameBy 1 AHHe @OMUHBIX.

C 4 1o 10 aBrycra B Betmukom Horopoge ko-
manzaa ['YAII npunsina yqactre B TPOeKTHO-00-
pa3oBaTeIbHOM MHTEHCUBE «Apxumenar 2121»

JJII UHOUBUOYAJTbHBIX YYHAaCTHUKOB, CTapTaIlioB,

copamu 9-ro mokosieHus. M Ha BepimHe
HAaXO[ISITCSI CUCTEMBI Ha 6a3e MPo1IecCopoB
Intel® Xeon®, Takume xak IpOMBbIILICH-
Helii cepep C6670 1 Embedded PC cepun
CX20x2, mpemHa3HaYeHHBbIE UIS 3amad,
TpeOyINX MAaKCUMAIbHOM TTPOU3BOAM-
TEJIbHOCTH.

Hosorit C6025, ocHaIEHHBIA IIPOLIEC-
copom Intel® Core™ i U, HamtydImm 06-
pa3oM JeMOHCTPUPYET TPEeuMyIIecTBa,
KOTOpPBIE BO3MOXHBI MIPU MPOTYMaHHOM
ucnonb3oBaHuu goctkenniit UT-unmy-
CTPUU IS YAOBIETBOPEHUST MOTPeOHO-
cTeit mpombIuieHHocT. OH pacuIupsieT
TOCTYTTHBII JUAara30H KOMIAKTHBIX 0e3-
BEHTWJISITOPHBIX TpoMmbinieHHbIX [1K
CpenHero kjacca MpOU3BOAUTENIbHOCTH,
KOTOpBIE B HACTOSIIEe Bpemsl mpuobdpe-
TAIOT BCE GOJIBILYIO MOMYJIAPHOCTD. Bia-
rogapsi cepun C65xX ¢ mpolueccopamu
Intel® Core™ i kommanwust Beckhoff mpes-
cTaBUJa OTJIUYHBIN BapuaHT IJIsT 3amad
TAaKOTO THUTIA, OMHAKO CJIOXHASI CUCTEMa

PETUOHOB U BY30B, KOTOPbIE PA3BUBAIOT ITPOSKTHI
B cchepe HOBBIX TexHONOTU. MIHTeHCUB «ApXu-
nenar 2121» oobeauHmII 60J1ee ABYX ThICSY YeTI0-
BEK, TIPEICTaBUBIINX 851 MPOEKT 13 82 perMOHOB
cTpaHbl. [1aBHas 11e/1b — CO3MaHNe U Pa3BUTHE
KOMaHJI peTMOHATIbHBIX YHUBEPCUTETOB, KOTO-
PBIE CMOTYT Pea30BaTh CUCTEMHBIC U3MEHEHUST
B cepe TIOATOTOBKY KAIPOB [UIST TEXHOTIOTUYE-
CKOTO pa3BUTHs. B cocTaB KOMaHIbI Hapsy C
TIPYTUMY yIACTHUKAMY BOIIUTA AKTUBHBIE YWICHBI
Poccniickoit Cankr-IleTepOyprckoii cekiuu
ISA, kaHaMmaThl TEXHUYECKMX HayK: PaOuH
Anekceit BranuMupoBud — AMPEKTOp IIEHTpa
KOOpAWHAILIMY HayYHBIX ucciaenoBanuii ['YAIT u
Conénprit Cepreit BaneHTUHOBUY — AMPEKTOD
urxeHepHoit mkonbl ['YAII. Komanna T'YAIT
TPE3EeHTOBAJIA MPOEKTHI B TpeKax « By3bl Kak nH-
CTUTYTBl Pa3BUTUS TOPOIOB U PETHOHOB» U
«Hogsie (hopMaTel 00pa3oBaHusI B yHUBEPCUTE-
Tax», apoOUpPysT MEXaHU3MBbI CTPATETHYECKOTO
Pa3BUTHSI YHUBEPCUTETA B KOHIIETIIIUY TIPOTPaM-
Mbl «[Iproputer 2030». TTpoeKTbl KOMaHIbI
OBbUTM OTMEUEHBI DKCTIEPTaMU KaK KITIOYEeBBIE
TIPOEKTHI B 00JIACTH 00Pa30BaHUsI, 29POKOCMU-
YeCKOIl OTpaciu U HUMPOBU3AINY TSI PETUO-
HAJTBHOTO U (henepanbHOTo B ceHTs0pe mponum
BBIOODEI Mpe3uneHT-aekTa Poccutickoit CaHKT-
TTerepOyprekoii cekuuu [SA 2022 roaa. [pe3u-
NEHT-2JIEKTOM BBIOpAaH AMPEKTOP WHCTUTYTA
aspokocMuueckux mpudopos u cucrem ['YAIT
MaitopoB Hukonait HukonaeBud, 1oKTOp Tex-
HUYecKMxX Hayk. | ssuBapst 2023 roma OH CMEHUT
Ha MOCTY TIpe3uieHTa ceKimu mpodeccopa Tiop-
JIMKoBa AHapest MuxaiioBuya.

22 ceHTsI0psT B peTMOHATLHOM TTPOCTPAHCTBE
KOJJICKTUBHOM paboThl «Touyka KUIIEHHSI —

OXJIAXKIEHUST TIOAPA3yMeBaeT OTHOCUTETb-
HO 00JIbIIION (hOopM-(haKTOp M3-3a pazMe-
pOB paguaTopa. YIbTpaKOMITaKTHBIN TTPO-
mbinuteHHbin [1IK  C6025 mnpemnaraer
OYeHb KOMITAKTHYIO aTbTepPHATUBY, COUe-
TaloIIIyI0 SHeProaGhdOEKTUBHEII TPOLIECCOp
Intel® Core™ i U ¢ nepenoBoii OIHOCTHIO
MTaCCUBHOU CHCTEMOI OXJTaKIEHUSI, KOTO-
pas crmocoOHa paccenBaTh TEIIO, BBIIE-
JISIeMOoe B pe3ysibTaTe paboThI TIpolieccopa
C JOBOJIbHO BBICOKOI TPOM3BOIUTENb-
HOCTbIO. @

AgsTtopbl — Ponanp Ban Mapk,
CTApLUMIA NPOAAKT-MEHEeAXEP
no npombiluneHHbim MK,
®denukc BunbgemanH,
NpoAAKT-MEeHeaAXep

no npombiwneHHbim MK,
Beckhoff Automation

russia@beckhoff.com
www.beckhoff.com

Cankr-Iletepoypr. ['YAIT» cTaproBana Poccuii-
cKas Hezientst pobotusanmu. Poccuiickast Henemst
pOOOTH3ALMU TIPENCTABISIET CO00M KOMILIEKC
KOHTPECCHO-BBICTABOUHBIX MEPOIIPUSTHUI, Cpe-
1 KOTOpbIX — DOpyM MHIYCTPUATIEHOM POOO-
TU3ALUU, CTyIeHYECKIE COPEBHOBAHMS B (hop-
mare Robotics Skills, Tematnyeckue BHICTaBKH,
ceMUHaphl U MacTep-Kiaccel. OpraHn3aTopom
coObITHSI BeICTYNUI kiactep «KpeoHomukar.
Tenepanbubie maptaépsl — KUKA u Konuepn
R-ITpo. I'VAIT BXOAUT B YMCJIO COOPTAHU3ATO-
poB ¥ TMapTHEPOB TpoBeneHus Hememu.
B odunmanbHoit 1IepeMOHUY OTKPBITHS TPUHS-
JIA y4acThe: 3aMeCTHTeNlb MUHHCTpa MuHU-
CTepCTBa HAyKW U BBICIIET0 00pa3oBaHust JIMuT-
puit AdaHacbeB, CIIEUATBLHBIN TIPEICTABUTENb
ryoepHaropa CankTt-IletepOypra mo Borpocam
SKOHOMUYECKOTO pa3BuTusi AHartonuii KoTos,
TpezcenaTenb mpasieHus: Kiactepa «KpeoHo-
muka» Anekceit KopaGieB, reHepaibHbIN OU-
pektop KUKA Robotics Imutpuii KanuimHu-
koB u nipenctaButesb EU Robotics Kpuctuna
Barnep. C mprBeTCTBEHHBIM CIIOBOM K YIaCTHH-
KaM U TOCTSIM MEPOTIPUSTHSI 00paTHIIach PEKTOD
I'VAIT Onust AutoxuHa. OHa oTMeTWsIa, 4TO
Poccuiickast Hezenst poOOTH3aNY — BaXKHOE CO-
obiTue st Cankt-IlerepOypra M CTpaHbl B
LIEJIOM, TaK KaK HAIpPaBJIeHO HA PA3BUTHE TEXHO-
JIOTHIA 1 00pa30BaTETBHBIX POTPAMM B 00TaCTH
MPOMBIIIUIEHHON W CePBUCHOI POOOTH3AINH,
WHIYCTPUAILHON aBTOMATU3AlNK, HHU(DPOBBIX
nBoiiHUKOB 1 MHayctpum 4.0. [Tpu momgaepxkke
Takux mapTHEPoB, Kak KYKA u «Kpeonomuka,
B ['VAII akTuBHO pa3BUBaeTCsI MPAKTUKO-OPU-
E€HTUPOBAHHAsI TTOATOTOBKA CTYAEHTOB IO OC-
HOBHBIM 00pa30BaTeIbHBIM MPOTpaMMaM, YTO
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HOBOCTMH

TTO3BOJISIET COKPAIIATh Pa3phIB MEXIY YHUBED-
CUTETCKUM 00Pa30BaHUEM U 3aIIPOCAMU POOOTO-
TEXHUYECKOU OTPaCcIy K MOJIOABIM CIeIaIn-
CcTaM, ONTUMUBHPYSI ATATITAIINIO BHITYCKHUKOB
HETOCPEICTBEHHO Ha pabounx MecTax. Ha cero-
nasmHu neHb B ['YAID dyHKkumoHupyeT nH-
CTUTYT MHHOBALIMOHHBIX TEXHOJIOTUH B 3JIEKTPO-
MeXaHUKe U POOOTOTEXHUKE U TPY CIIETINATI3H~
pOBaHHBIE TAOOpaTOpUK B paMKax HxkeHepHO
IIKOJIBL: JTabopaTopun poOOTOTEXHUKH, OECTI-

JIOTHBIX aBUAITUOHHBIX CUCTEM U UCKYCCTBEHHO-

TO UHTEJUIEKTa. AKTUBHOE yJIacThe B OpraHu3a-
MY ¥ poBeneHnn Hemenmn poboTtusanuy mpu-
Hstn wieHbl Poccuiickoit CaHkT-IletepOypr-
ckoii cekimu ISA: AntoxumHa lO.A. (pektop
T'VAII), [luniakoB B.®. (mpopekTop 1o oopa-
30BaTeJIbHBIM TEXHOJIOTHSIM U MHHOBALIMOHHOM
nestenbHocTU ['YAIT), Conénsiit C.B. (mupek-
TOp MHXXeHEepHOU Kokl ['YAIT).

C 24 no 25 cenrsa6pst B Hixknem Horopoze
npoxomun Beepoccuiickuit huHan MUpPOBOTO
yemnmonara Global Management Challenge

(GMC-2021) B pamkax Henenu ynpasnenust Poc-
cun. Global Management Challenge — 310 KpyTi-
Helllliee B MUpE TIEPBEHCTBO IO CTPATETIIECKOMY
MEHEIKMEHTY. B ocHOBe uemmuoHaTta JIeXUT
KOMITJIEKCHBII KOMITBIOTEPHBIN OM3HEC-CUMYJISI-
TOp (MTPOBAst MOZIEJNb), AAIOIIAN BO3MOXKHOCTD
MeHee YeM 32 MECSIII TIOJTYYUTh OTIBIT YITPABICHST
KOMITaHUE, PABHBII HECKOILKIAM roaM paboThI
B YCJIOBUSIX TJIOOATHHOM KOHKYpeHIMH. Takke
YEMITMOHAT TTO3BOJISIET TIPUMEHUTH TEOPETUYE-
CKUe 3HaHUS Ha MPAKTUKE U OTPAOOTATh OCHOB-
HbIEe YMPaBICHUYECKNE W JTUYHOCTHBIC HABBIKH,
00BEIMHSIS BEMYIINi MUPOBOIA OTIBIT B OM3HEC-
obpazoBanuu. Yemmnuon Kyoka CaHkr-Iletep-
oypra komanma «SUAI» nHCTHTYTA (DyHIaMEH-
TaJIbHOI TIONTOTOBKY 1 TEXHOJIOTMIECKUX MHHO-
Barmii CaHkT-[leTepOyprckoro rocynapcTBeHHO-
TO YHUBEPCUTETA a9POKOCMIIECKOTO TTPUOOPO-
CTPOCHUS, TIOJI PyKOBOJICTBOM aKTUBHOTO WIEHA
Poccuiickoit Cankr-IletepOyprekoii cekimm [ISA
KaHIuaaTa TeXHUIecKux Hayk, mnoiieHTta ['YATIT
YabaneHko Anekcanapa BanepneBuua, 3aHsiia
BTOPOE MeCTO, ycTynuB KomaHae BILID. B coctaB
KOMaH[Ibl BXOIWJIN aKTUBHBIE WIEHBI CTy/IeHUe-
ckoii cekuun ISA T'YAIT: IlImenéBa MapuHa,
Kimumoukuna Jlunus, Kazaauo lanuane, Paccei-
xaeBa Mapus. @
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JIEMOHCTPALHOHHDBIH 3AN

B 3Toit pybpuKe Mbl NpeacTaBaseM
HOBbIE annapaTHble CPeACTBa,
nporpamMmMHoe obecneyeHue u nuTepaTtypy.
Matepuansl pyopuk «[leMOHCTPaLMOHHbIN 3an»
1 «bynHU CUCTEMHON MHTErpaLUny
CHabxeHbl QR-KOAaMM CO CCbiKamMu
Ha COOTBETCTBYIOLLME CaWTHI.

3anpocuTb LONONHUTENbHYIO MHDOPMALMI0 MOXHO,
3anofiHWMB KapTOUKY Ha caiiTe XypHana
«CoBpeMeHHbIe TEXHONOTMK aBTOMATU3ALUNY:
www.cta.ru/demo

IP-6n0ku gna FPGA n ASIC KoMnoHeHT
NpoMbILLJIEHHON ceTu cTaHpapTa TSN

Komnawus TTTech (ABcTpus), Npou3BOAUTENb KOMNOHEHT AN NOCTPOEHMSA
LeTepMUHUPOBAHHBIX CETel, BbinycTuia Habopsl IP-610k08 Ans peanusauuu
MexaHu3moB cTaHpapTos IEEE 802.1 TSN (Time-Sensitive Networking): Ha6op
Edge IP Solution ans FPGA v Ha6op Flex IP Solution gns npo6nemHo-opu-
€HTUPOBaHHbIX cucTem Ha kpuctanne (ASIC). Habop Edge IP npepHasHaueH
ANS NPOTOTMNMPOBaHWs, a Habop Flex IP — gns cepuitHoro usgenus.

Bpewms3asucumas Cetb TSN — 370 pacwupeHue ctaHgapra Ethernet ans
NPOMBILIAEHHBIX CETeil C TPahUKOM, KPUTUYHBIM K BpEMEHHbIM 3aiepiKKaM.
B cetu Ethernet c nogaepxkoit TSN faHHble, KPUTUUYHBIE KO BPEMEHU A0-
CTaBKM, NepefatoTcsl BMeCTe C HEKPUTUYHbLIMU AAHHBIMU, U Nepefadn HeKpu-
TUYHbBIX LAHHbIX HE BAUAIOT HA BPEMs Nepefayn KpUTUYHBIX AAHHBIX. ITO A0-
CTUraeTcs NpUMEeHEeHUEM AJis KPUTUYHBIX JAHHbIX TEXHOJIOMMW Nepeaayn no
BPEMEHHOMY pacnucaHmio.

Ha6opbl IP-6Gnokos nogpepxusaiot cnegytowme TSN-ctanaaptsi: IEEE
802.1AS-2020 «Time Synchronizationy, IEEE 802.1Qbv «Time Aware Shap-
ing», IEEE 802.1Qcc «Stream Reservation Protocol Enhancementsy», IEEE
802.1Qbu «Frame Preemption», IEEE 802.1CB «Frame Replication and
Elimination» u IEEE 802.1Qci «Filtering and Policing».

B Habop Flex IP BxoasT Takke IP-610Kku ans peanusaumm npoToKoNos pe-
3epaupoBaHusa (redundancy) B Ethernet-cetax: npotokon napannensHoro pe-
3epaupoBaHus PRP (Parallel Redundancy Protocol) u npotokon pesepsuposa-
Husa konbLesoro coegnHenns HSR (High-availability Seamless Redundancy).

Handyscope HS6 TexHonormyHbIn OhA0)
ocumanorpad ¢ USB-texHonoruen :

=35

KomnaHus TiePie Engineering npepcraBuna HOBbI 4-KaHanbHbli ocLun-
norpac ¢ USB 3.0. [loctynHbl MOAenn C yactoTaMu AMCKpeTU3auuum ot
200 MBbI6/c go 1 BbI6/C, NOMUMO 3TOrO, NPUGOP 06NaAAET YHUKANbHBIMU
ocobeHHocTamu. SureConnect, QyHKLUA NPOBEPKU COBAMUHEHNS B PEANIbHOM
BpPeMeHU, KOHTPONUPYET, eNCTBUTENBHO NN BALL U3MEPUTENbHBIA LWyn nMeeT
3NEeKTPUYECKNIA KOHTAKT C TecTupyemoi Toukon. CMI-uHTepdeiic no3sonset
coefuHuTL Heckonbko Handyscope HS6 ans nonyyenus 8-, 16-, 32- u gaxe
128-kaHanbHoro ocuunnorpada, rae u3MepeHus NOSHOCTbIO CUHXPOHU3UPO-
BaHbl. USB 3.0 nnTepdeiic c nepeaayeit faHHbIX CO CKOPOCTbio Ao 5 [6uT/c.

[lpyrue ocobeHHocTu:

e rnbkoe paspeweHue 8...16 6uT;

e nonoca fo 250 Mlu;

® BbICOKOTOYHAsA pa3BépTka 1 ppm;

® namATb [0 256 MNIH TOYEK Ha KaHan;
® 2aHanu3arop cnekTpa ¢ 32 MJIH fYeekK.

Handyscope HS6 B couetanuu ¢ N0 npespalyaeT Ball KOMMbIOTEP B OCLUI-
norpac BbICOKOr0 pa3pelleHins, NPeLN3NOoHHbIA aHANN3aTop CNeKTpa, My/ib-
TUMET, CBEPXBbLICTPLIN PErnCTPaTop AaHHbIX U aHanu3arop npotokosnos. @
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OttoE - HoBble HeynpaBnsembie [OfE=O|
KommyTatopbl ot EtherWAN F
=%

Komnanus EtherWAN npepcrtaBuna abcontoTHO HOBYIO CEPUI0 HeynpaB-
NIAEMbIX MPOMbILWIEHHbIX KoMMyTaTopoB OttoE, npefHasHayeHHbIx ans pe-
WeHNA caMbiX MPOCTbIX 3aAay no noctpoeHuto Ethernet-cetu.

KOHCTPYKTUB KOMMYTaTOpPOB BbIfENAET HOBUHKY U3 MACChl CXOXUX U3be-
NINiA: 3TO MONHOCTBIO MeTanInyecknin kopnyc, ncnonHernue IP40 n HoBas,
KOHTAKTHas rpynna Ha nLeBoil naHenu, YTo B UTOre no3sonuio obecne-
YNTb KpaiiHe KOMNAKTHbIe rabapuTbl U3fenuii — Bbicota Bcero 100 mm (!).

HoBas cepus Bkntouaet B ce6s Heckonbko mogeneii Fast Ethernet (TF100)

1 Gigabit Ethernet (TG100), makcumanbHoe YNCNO NOPTOB MOXKET JOCTUTATH
8 WT., Npu 3TOM psAjL Mojeneit ocHa-
WeéH SFP-cnotamu ¢ BO3MOXHOCTbIO
VCTaHOBKW MoOfyneil pasnuyHom cKo-
pocTu 100 1 1000 M6uT/c.

OyHKLUMOHAN KOMMYTAaTOPOB OT/M-
YaeTcs AONONHUTENbHLIMY ONUUAMY,
Takumu kak QoS, npuoputusauums
[aHHbIX MPOMBILIEHHbIX MPOTOKOJOB
Profinet u Ethernet/IP, a Takxe
BCTPOEHHOE pefie KOHTPONs, KOTO-
poe paboTtaet no cobeiTuio (06pbIB
nuTaHus / o0pbIB NMHUN Nepepayn
AaHHbix). @

www.cta.ru

Ha6op 6nokos Edge IP nogaepxwusaet FPGA Intel Cyclone V (SoC), Cyclone
10 GX v Arria 10 (SoC). ins pabotsi ¢ Habopom Edge IP noctasnsercs kom-
nnekrt paspabotunka TSN Starter Package, B KOTOpbIit BXOAAT TakKe nnara
kommyTatopa TSN Ha 6a3e FPGA u nporpammHoe obecnedyeHue gns paspa-
GOTKM TOMONOTMN W NMNAHUPOBAHUS Tpaduka. B ctapToBoM KomnnekTe nu-
ueH3nn Ha IP-6nokn u MO nnaHMpoBLMKa BpeMeHHble Ha CPOK 6, 12 nau
24 mecaua.

[Ouctpubbiotop komnanuu TTTech B8 Poccuu — komnanus «ABL, Cuctemsi»,
NOCTaBLMK CPEACTB Pa3paboTKyM NPOrpaMMHOr0 06eCneYeHmns KpUTUYecku
BAXHbIX A1 6€30MNaCHOCTU CepTUhULMPYEMbIX BCTPaMBAEMbIX KOMMbIOTEp-
Hbix cuctem. @

Boinyck npoaykra ICONICS 10.97.1 :
yKe poctynen! ;
EEEH
Komnanus ICONICS BbinycTuna Hoselit penn3 ceoero npoaykta ICONICS Suite
10.97.1. Bepcua 10.97.1 BKAl0oYaeT 3Ha4YMTENbHbIE YCOBEPLIEHCTBOBAHMUA B
npunoxenusx GENESIS64™, Hyper Historian™, AnalytiX®, MobileHMI™ u
ToTWorX™.
CTouT OTMETUTb CNeAyioWNii HOBbIN YHKLMOHAN 3TOrO penusa:

e Hyper Alarm Logger — coBepLIeHHO HOBbI perucTpaTop CUrHaaoB Tpe-
Boru Ans conpsxerus c Hyper Alarm Server, ucnonb3ytouuii Bce HoBble
TEXHOOMMY A/ NOBbIWEHNUS NPOU3BOAUTENLHOCTY, 6OJILIWETO KOHTPONS
1 BCTPOEHHOII MHTErpaLmn ¢ KOMMYHUKALMOHHBIMK Clyx6amu nnatdop-
mbl ICONICS;

e Bo3moxHocTb nogkntodeHus MQTT Sparkplug — HoBas BO3MOXKHOCTb

NOAKNIOYEHNA AN NOANMCKM HA YCTPOIICTBA, NOAAEPKMBAIOLLME MPOTO-

kon MQTT Sparkplug B;

BACnet c Secure Connect Technical Preview — coBepleHHO HOBbIi

BACnet Point Manager, nopepxuBaoLLuii HoOBYIO TexHoNOrMIo Secure

Connect BACnet;

HTML5 3D Technical Preview — HoBasi BO3MOXXHOCTb NpeBapuUTesbHOro

npocmotpa ans nybaukauuu gucnnees ¢ 3D Viewport 8 HTML5 v npo-

cmoTpa 3D-uHdopmauum B sawem HTML5-cosmecTumom 6paysepe. @
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3D-patuuku Omron onepaTMBHO
06ecneyMBaloT BbICOKOE Ka4yecTBo _
pacno3HaBaHUA 00BEKTOB CNOXKHON (hopMbI

B HacTosAlee BpeMA NPOM3BOANTENN CTANKMBAIOTCA C HEOOXOAMMOCTbIO aB-
TOMaTM3KpPOBaTh NPOLLECChI, PAHEE LIeIMKOM JIeXaBLUMe Ha neyax nepcoHa-
113, U TaKoro poAa Heob6xoANMOCTb 060CTPAETCA B YCNOBUAX KPU3NCA, Bbi-
3BaHHOro pacnpoctpaHeHuem COVID-19. Bot noyemy aBTOMOGUIbHOI Npo-
MbIWAEHHOCTU TPEOYIOTCA AaTYUKM TEXHUYECKOTO 3peHUs, CnocobHble pac-
Mo3HaBaTb MECTOHAXOX/EHMNE 1 MOSIOXKEHNE PasNuYHbIX AeTanei Aaxe CNoxX-
Hoil KoHGUrypaumuu. CraHaapTHble 3D-aatynku umeioT 6oNbLOI pasmep
HWU3KOe ObICTPOAECTBIUE, UM TPEOYeTCs NPOCTPAHCTBO AN Pa3MelLeHns 1
60blUOe N0 pa3Mepy KpenéxHoe

060pyRoBaHUE, YTO CYLLECTBEHHO
3aTpyAHAET UX YCTAHOBKY B yXe
cyliecTBytoLMe Lexa.
3D-patunk cepum FH-SMD
KOMMaKTeH W N1erko MOHTMpyeTCA
Ha POo6GOTU3NPOBAHHLIN MaHUMy-
JIATOP, YTO YCTPAHSET HEOBXOAM-
MOCTb B CMeuuanbHOM MOHTaX-
HOM 060pYAOBAHUM U IKOHOMUT
mecto. [ns Toro ytobbl pacno-
3HaTb AeTans, Tpebyercs Bcero
0,4 CeKyHAbl, HE3aBUCUMO OT eé
hopmbl 1 MecTononoxeHns. @

MnacTukoBble 3neMeHTbl 6104HbIX KapKacoB Schroff NoNHOCTbIO COOTBETCTBYIOT TPE6OBAHUAM
craHaapTa EN 45545-2 ana xene3HofopoKHbIX NPUMEHEHUN

NotePAC III PRO V - HoyTOyK
ANA OTBETCTBEHHbIX 3afay

Komnanus Acme npeacrasuna 3aWwmiénHblii Hoytoyk NotePAC ITI PRO YV,
VKOMMJIEKTOBAHHbII pe3epBHbIM akkymynsTopom. Hosbiit Power PAC ry6u-
HOW 70 MM NIETKO KPenuTCs K 3afiHelt YacTu cucTembl 1 obecneynaet bonee
4 4acoB aBTOHOMHOW paboTbl. KomnnekT u3 6 6arapeit no 81 Bt/u c ropsuyeii
3aMeHOI MOXHO 3apAXaTh OT BHELWHero 3apafHoro yctpoictea 19 B, 600 Bt
WY NOAKIIOYMB K CUCTEME.

NotePAC III PRO V cTaHeT camMbiM MOLYHbIM NEPEHOCHbBIM KOMMBIOTEPOM B
cBOEM Knacce: 3x173" (144 lu) ctepeoauncnnes, 16-aaepHblit Xeon, 2 cnota
pacwupenus, 4 otceka SSD ropayeil 3ameHbl, 2X0NTOBOO-

KOHHbIX mopTa 10G pna xpavunuw (SAN/NAS),
4x1Gigabit, yctpoitctBo utenus kapt CAC.
3x1HDMI gy6aupyioT BCe TpU gucnies.

NotePAC III cepTuduunpoBaH

no Mil-Std 461 (EMC/EMI),

DTL-901E (ypapsl) u 810G

(okpyxatowas cpepa).

NotePAC III PRO V npepHa-
3HaYeH AAs NPUNOXKEHUI C UH-
TEHCUBHBIM ~ UCMO/Ib30BaHMEM
rpacmku: 6e30nacHoCTb, BUAEOHA-
6ntofeHue, reonoKauus, ynpasneHme
BMJA, 3D-mopenuposatue u ap. @
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WUcTouHUKM nutaHua cepum Pro 2
ot KomnaHuu WAGO ceptuduumposaHbl
ANA MOPCKUX NPUMEHEHUH

Komnanua WAGO npegnaraet nonynspHele NpoMbllwaeHHble UCTOYHUKN

nuTaHuA cepum Pro 2 B HoBOIt Bepcuu, cepTUdMLUPOBAHHON MeXAYHaPOA-
HbiM Mopckum peructpom DNV GL ans npumeHeHus Ha 6opTy Kopabneit 1 Ha
Geperoebix 06bekTax. HoBble UCTOUHUKM MMEIOT BbIXOLHOE HaNpsKeHue
24 B NOCTOAHHOTO TOKA, YCTOMYMBBI K BO3AECTBUIO MEXaHUYECKNX YAAPHbIX
1 BUOPALLMOHHBIX HArPY30K, COMSIHOMO TYMaHa U UMEIOT pacluMpeHHblit gua-
na3oH pabouux Temneparyp. Hanuume 3alWMUTHOTO NOKPBITUA HA NeYaTHbIX
nnarax obecneynBaeT Take YyCTONYUBOCTb K KOPPO3UU, BbI3BAHHOI BO3-
MOXHBbIM MPUCYTCTBUEM B OKPYIKaIOLLEM NPOCTPAHCTBE ra3006pa3HoOro cepo-
BOLOPOAA, XJI0Pa, [MOKCMAA Cepbl M OKCUAA a30Ta. MICTOUHUKM BbIMYCKAKOT-
€A B OAHO- 1 TPEX(PA3HOM UCMONHEHUM, NPUYEM B NOCNEAHEM Cly4ae OHMU COo-
XPaHsIoT paboToCcnocoGHOCTL MPYU OTKIOYEHNUM OHOI U3 (ha3 BXOZHON ceTH,
a TaKxe 0TINYAIOTCA HU3-
KMM YPOBHEM 3JIEKTPO-
MarHUTHBIX MoMex ¥
UMET  AOMNONHUTENb-
Hble CepBUCHbIE (YHK-
UMM M BO3MOXHOCTb
AVNCTaHLMOHHOrO ynpas-
nexus. @

K anekTpoHHomy o060pyfoBaHUIO, yCTaHaBNMBAEMOMY Ha MOABMXK-
HOM COCTaBe JKeNe3HblX 4OPOr, NPeAbABAAITCA CneuranbHble Tpebosa-
HUA B YacTM noXapHoW 6e30MacHOCTU pernamMeHTUpyeMbie €Bpo-
neiickum craHgaptom EN 45545-2: B cnydae noxapa HMKakue ero yactu
He [ONXHbI NOAJEPXMNBATb FOPeHUe, a TaKxKe BbIfeNATb AblM U TOKCUY-
Hble rasbl.

B cBA3n ¢ aTum komnauus Schroff o6HOBNAET MOAENbHBIN PAA NAACTU-
KOBbIX KOMMOHEHTOB Ansi GnoyHoro kapkaca EuropacPRO, wupoko npu-
MEHAEMOro Ans pa3MeLyeHns 3NEKTPOHHOTO 060pyA0BaHMSA Ha Noe3aax.

HoBble KOMNOHEHTBl, Takue Kak HanpaBnawolwue [nf Nnat, KOAUpO-
BOYHble ONIOKM, U30AUPYIOWME NNAHKHW, YINOTHUTENN, PYYKM ANA BCTaB-
KU W WU3BNeYeHUA eBpomojyneil M3 KapKaca Nno KOHCTPYKuuu non-
HOCTbIO UAEHTUYHBI CTapbiM, HO U3rOTOBNEHBI U3 CNELUaNbHOro NoaMMepa,
COOTBETCTBYIOWEro camblM WECTKMM Hopmam EN 45545-2 no noxapHoit
6e30MacHOCTH, ¥ yCrewHo NpowWwnyu ucneiTaHus no metogam R22, R23 u
R24, rpynna HL3.

Kpome Toro, npeanaralotcs LenbHble Hanpasasiolme Ans neyatHslx nnar
onnHoW 160 u 220 MM C WMPKMHOI nasa 2 U 2,5 MM, U KOAUPOBOYHbIMU
6nokamu no craHaapty IEEE. Hosble Hanpasnsioume BbINOSHEHbl B
aHTpauuToBo-cepom uBete RAL 7016, 4To no3BonseT Nerko otanyatb Ux ot
ctapbix. @

AVA-RAGX - BcTpauBaembii MK
¢ NVIDIA Jetson AGX Xavier gns x/n

Komnanus ADLINK 3anyckaeT B Npou3BOACTBO NPOMbILLAEHHYI0 Naatdop-
My € uckyccTBeHHbIM nHTennektom (MN). AVA-RAGX ocHalyeHa 8-saepHbiM
NVIDIA Carmel n 512-spepHbim GPU NVIDIA, ceptudmumposata no EN 50155
1 npefHa3HadyeHa s aHanu3a BUAEO B peabHOM BPeMEHM Ha X/g.

AVA-RAGX ¢ koMnaKTHbIMK pa3mepamu 288x190x72 MM pa3paboTtaHa ans
pa3melyeHUs B OrpaHUYeHHOM NMPOCTPAHCTBE NepudepuitHbIX X/4 cucTem.
YcTpoiicTBO NpeocTaBAseT NoaHbli Habop NopToB BBOAA/BEIBOA], BKOYAs
4xM12 Gigabit ¢ Bo3moxHoCTblo GecnposogHoit cBasu (5G/LTE n Wi-Fi),
4 undpoBbIX BXOAA/BbIX0AA 24...110 B noct. Toka ¢ usonsumeit 1,5 kB.

Ha /n ocobas npo6nema — TOpMO3HOi NyTb. [py MHTErPaLMM C cUCTEMON
kamep, pagapom, nupapom, GNSSC u N AVA-RAGX npepocTaBnsieT aeTanbHyto
uHopMaLMio 06 oKpyKatoLeit 06CTaHOBKE, 06HAPYKMBAET BO3HMUKAlOLMe Aa-
N1eKO BrepeAm ONacHOCTY, TeM CaMbIM YBENNYMBas BpeMA NpeaynpexaeHus. Bel-
COKas CKOpOCTb BbluncneHuii ¢ rpadmyeckum yckoputenem NVIDIA no3sonser
OnpefensiTb HEUCNPABHOCTH Ha CKOPOCTU AMArHOCTUYeCKoro noesaa 120 km/u.

Llenesble npuMmeHeHus: 06Hapy-

XXeHue NpenaTCTBUI U BTOP-
KEHUN Ha XKEeNesHbIX MyTax,
BUEOHabN0AEHME Ha BOK-
3anax M BaroHax, npep-
oTBpalyeHne  pasNUYHbIX
TexXHoreHHbIx Karactpod. @
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EGX-MXM-A1000/A200/A4500 -
rpapuyeckune mopynu ¢ NVIDIA Ampere

Komnanua ADLINK npepcraBuna Bctpavaemsle MXM-moaynu Ha ocHoBe
apxutektypbl NVIDIA Ampere c 5120 CUDA, 160 TeH30pHbIMK 1 40 sapamu
RT, c noanepxkoit PCle Gen 4 u 16 b namaTu GDDR6. EGX-MXM-A1000/
A200/A4500, npu mowHoctn Ao 115 BT, B 5 pa3 MeHblue NOSHOpa3MepHbIX
rpaduyeckux PCI Express-kapT, o6nafatoT NOBbIWEHHON YCTONYUBOCTbIO K
IKCTPEMasIbHbIM TEMNEpaTypam, yaapam 1 BUOPaLuM 1 [ONYCKaT UCMOb-
30BaHWe B YCIIOBUAX OrpaHUYeHHOro pasmepa. Moaynu obecneunsalot Tpac-
CUPOBKY Nlyyeit B peanbHOM BpeMeHu u yckopeHue UN.

Ccpepbl npumeHeHns MXM-mopyneit:
® TpaHCnopt: o6HapyxeHue 06beKTOB Ha /4

1IN B3NETHO-MNOCAL0YHBIX M0ON0OCAX B peasb-

HOM BpeMeHu;
® a3POKOCMUYECKas NPOMBILIEHHOCTb U 060-
pOHa: KpUTUYECKN BaXKHbIE MPUNOKEHUS

yNpaBeHus, CBA3W, HAONIO[EHUA U pa3BeaKH;
® 3/1paBOOXpaHEeHUe: PEKOHCTPYKLUS U306pa-

KEHWI [N MOBUNBHBIX PEHTTEHOBCKMUX, YNbT-

pa3BYKOBbIX U 3HAOCKOMUYECKUX CUCTEM;

® TOProBAA U NIOTUCTUKA: HAaBUTALMA U NAaHK-
pOBaHUe MapLpyTOB A aBTOHOMHbIX MO-
6unbHbIX poboTos. @

PXIe-3988 KoHTpoOMsIep CepBepHOro YPOBHA
ANA CNOXKHbIX UHCTPYMEHTANbHbIX 3aAay

Komnaxus ADLINK Bbinyctuna PXIe-KoHTposiep, NoCTpoeHHblii Ha 6ase
6-apepHoro npoueccopa Intel Xeon E-2276ME, 2,8 Ty u namatu DDR4
2400 MIy po 64 6. PXIe-3988 cnocoGeH 0AHOBPEMEHHO BbIMOAHATL 4 He-
3aBucuMble 3apayn. bnarogapsa aBTomatuyeckomy kKoHgurypuposanuio PCle,
PXIe-3988 noppepxusaet 4 kaHana PXI Express x4 unu 2x8, ¢ nponyckHo
cnoco6HocTbio go 16 T6/c no PCI Express 3.0. Hoeurka umeet 2xDisplay-
Port, 2xUSB 3.0, 2xGig Ethernet (ans nokanbHoii ceTv 1 pns ynpasnenus LXI
npubopamu), 4xUSB 2.0, GPIB ans ynpasneHus ruOpuaHbIMU CUCTEMAMN Te-
CTMPOBaHUA.

PXIe-3988 cneuuanbHo paspa-

6oTaH Ha Gase crtaHgaprta PXI
Express, npepcrasnsier co6oit
HaA&XHyI0 nnathopmy TecTupo-
BaHWA U u3mepeHuit. HoBblii
KOHTpOANEp NO3BONUT peluThb
pasnuyHble 3agayu, Tpebyiolme
60nblWworo 06bEMa BIYMCAEHNIA
1 COKpaLeHWs BpeMEHN UHTEH-
CUBHBIX NPUNOXEHWNIA, TAKNX KaK
pajnoyacToTHbIe TECTbl U LnK-
NN4ecKoe MOAeNUpoBaHue an-
naparHoro o6ecneyequs. @

Mnargopma ATLAS RSU
ANnA «YMHOro ropona»

Komnanus AAEON npegctaenseT uHHoBauuoHHbli 6nok Atlas RSU, sB-
nsoLWnit coboit rMbKyto naathopmy, npesHasHaueHHyIo A5 YCKOPeHUs pas-
BEPTbIBAHNA 3KOCUCTEMbI KYMHOTO ropofia».

B cyHKLMOHaN ycTPOiiCTBa BXOAAT: MHTENNEKTYaNbHOE ynpaBieHue Tpa-
(hnKOM aBTOTPAHCNOPTA, MHTENNEKTYaNbHOE YNpaBeHue IHepronoTpebne-
HUEM AN YINYHbIX POHApen N MOHUTOPUHT OKpYKalolwel cpefbl Ans nony-
YeHNA aKTyanbHON MH(OPMALMM O MOTOAHBIX U LOPOXHBIX YCNOBUSAX.

ATLAS RSU nogxoaut ans ycTaHOBKU B 1I060M

MeCcTe 1 afianTUpyeTcs K N060MY TUNY YANYHbIX
thoHapei. ITO NONHOCTbIO UHTErPUPOBAHHASA
nnatopma, 06beAMHALWAA KaMepy, KOMMbIO-
Tep W AaT4MKM B €AMHYIO CUCTEMY B KOMMAKT-
HOM W NpWBNEKaTeNbHOM KOpryce C NPocToii
yCcTaHoBKOW. Kpome TOro, OH nomoraet ycko-
pUTb pa3BEpThIBaHWE TEXHONOrUA «YMHOrO
ropofa» 3a CY&T WCMOAb30BAHUA COTOBOWA
cBs3u Vehicle-to-Everything (V2X), 4G / LTE n
5G, a TaKKe UCMONb3yeT TEXHONOTUI0 UCKYC-
cTBeHHoro uHtennekrta (AI) ot Intel ans mo-
HUTOPMHIa TPAHCMOPTHOrO MOTOKA U YCIOBMUIA
okpyxaiower cpegsl. @
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Express-TL COM Express mopynb
c npoueccopom Intel Core 11-ro nokonenus

Komnanua ADLINK npepactasuna Hosbiii COM Express Tun 6 mopynb
¢ 8-apepHbim Intel Core, Xeon W u Celeron 6000 11-ro nokonexus (Tiger
Lake-H) u namatblo fo 128 6aiit. Express-TL nopaepxusaer PCI Express
Gen 4x16 ¢ NponycKHOI CNOCOBHOCTbIO B 2 pa3a Bbille NPeAblAyLUX BEpCUii.

Moaynb ocHawéH rpacmkoii Intel UHD Graphics u Intel AVX-512 VNNI, obec-
neynBaer paboty 4 HezasucumbIx 4K-gucnnees, HDMI, DisplayPort, LVDS, eDP
1 VGA. Mopynb nopaepxusaet 2,5 GhE Ethernet, 4xUSB 3.2 Gen 2 (10+ [6ut/c).

Express-TL obecneynBaer npeBOCXOAHYI0 NMPOM3BOAUTENLHOCTb U MOA-
nepxky WW, paspabotaH pns paboTbl 24/7 B fuana3oHe Temnepatyp oT
—40 po +85°C.

JHepronoTpebneHue fo 45 BT, hyHkumusa namaTu ECC u BCcTpoeHHOe XpaHu-
nvwe NVMe genatot ero noaxoaawum s pabotsl BO
BCTPOEHHBIX MPUOKEHUAX C OrpaHUYeHHbIM
NPOCTPAHCTBOM B XECTKUX MPOMbIL-

JIEHHBIX YCNOBUAX, TaKUX KaK
o6paboTka M aHanu3
1306paxeHuin, BbICOKO-
CKOPOCTHOE  KOAMPOBa-
HUWe, NOTOKOBas nepefaya
BUAEO N MHOTOE Apyroe.

Cpok [OCTYNHOCTM HOBOM
cepuu — 10 net. @

NcTounnku nutanua AC/DC ana npymeHeHna [a]
B 000pyA0BaHMM MH(OPMALMOHHON ﬁ-
TEXHONIOTUM M OCBETUTENbHO annapaType 7

Komnanus XP Power npepnaraet cepuio 80-BaTTHbIX UCTOYHUKOB NUTa-
Hua AC/DC cepuu LCEBO c KOHBEKLMOHHbBIM OXNaX[EHWUEM, BbIMOJHEHHbIX
B OTKPHITOM KapKace ¢ niowWaabio 0CHOBaHUsA 4"X2", KOTOpble XapaKTepu-
3yI0TCA BbICOKMM 3HAYeHWeM yaenbHON MOLHOCTY, paboToi B pexume CTa-
GUNM3aLUN HaNPAXEHNSA U TOK], COfEPXKAHNEM rapMOHUYECKUX COCTaBASIO-
wux Toka no Class C gns Harpysok 50 BT u Bbllwe, 3aWuToi 0T NopaxeHus
3NeKTpuyeckum Tokom no knaccy I v II v wupokum ananasoHom BXOAHOTO
HanpseHus ot 90 fo 305 B.

Cepus LCE8O copepxut 10 MoAenei ¢ BbIXOAHbIMU HANpsXeHUsMHU 5, 12,
15, 20, 24, 30, 36, 42, 48 1 54 B. PerynnpoBouYHblit NOTEHLMO-

METp, YCTaHOBJEHHbI Ha NnaTe, obecneynBaeT NOACTPOIi-
Ky BbIXOAHOrO HanpseHuna B ananasoHe +10% oTHO-
CUTENbHO HOMUHANLHOTO 3HaYeHUsA. NCTOYHUKM
MUTaHWA OCHALLEHbl 3aLYMTOI OT KOPOTKOO
3aMblKaHUsA, NepeHanpseHus u nepe-

TPY3KM MO TOKY.

fabapuTHble  pa3mepbl  Kopnyca
101,6x50,8%279 mM. TapaHTupytoTCA
TeXHWYeCKne napameTpbl Npu Bo3-

AeicTBMM Temnepartyp oT —40 fo
+70°C. @

®opmar COM Express Basic ot Advantech E*35E

%
=

Komnanwus Advantech npepcrasuna HoBbli MpoLeccopHblii Moaynb (op-
marta COM Express Basic Tuna 6 — SOM-5883. HoBuHka BbinosiHeHa Ha 6ase
npoueccopos Intel cemeiictsa Tiger Lake. Jiuneitka npoussogutca no 10-
HaHOMETPOBOI TEXHONOTUM W BKIIOYAET B cebsi MOeNM 40 BOCbMYU AAep CO
BCTPOeHHo# rpadukoit Intel Iris Xe (Gen 12).

Bnaropaps HoBelilweMy MHTErpMpoBaHHOMY rpaduyeckomy peweHuio SOM-

5883 ocyuiecTBNAET AeKO[MPOBaHNE BUAEO B Pa3fNyHbIX hopmatax ¢ pas-
pewenuem UltraHD. MpoueccopHbiit MOAYNb NOALEPKUBAET NOLKNIOYEHNE
YeTbIPEX He3aBUCUMbIX UCMJIEEB Yepe3 BUEOBbIXO-
abl DVI/LVDS/HDMI/DP. CTouT 0TMETUTb, 4TO HO-
BUHKa NOAJEPXMBAET OnepaTuBHYIO NaMATb TMNa
DDR4 SODIMM c koppekuueit ownbok (ECC)
obueit EMKoCTbIo fo 128 [6aiT.

SOM-5883 — 310 HOBbI YPOBEHb NpPO-
M3BOAMTENBHOCTM 06pPabOTKU AaH-

HbIX ANS CeAyIolLEero NoKoAeHus
VHTErpUpOBaHHbIX  CUCTEM.
Nopnepxka iManager, WISE-
PaaS/RMM u SUSI API no3so-

NIAET OCYLeCTBAATb ANCTAHLMOH-

HOe ynpaBeHu1e 1 CBA3bIBATb CUCTEMBI C
o6nayHbiMu cepeucamu. @
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Pewenne ot Aetina Ha ocHoBe NVIDIA
Jetson

KomnaktHas cuctema AN110-NAO (874x674 mm) ¢ mogynem Jetson Nano
ot NVIDIA (70x45 mM) o6ecneyunBatoT cynepBbluUCAUTENbHYIO NTPOU3BOAM-
TENbHOCTb ANA NepUdepnitHbIx ycTporcTs. Pelenne obecneunsaer 472 ru-
racnonca ans 66ICTPOI paboTbl COBPEMEHHbIX ANTOPUTMOB UCKYCCTBEHHOTO
MHTEeNNeKTa.

Mogynb Jetson Nano noctpoeH Ha opfHokpuctanbHoi cucteme NVIDIA
Tegra X1 c koposbiM HazaHnem NVIDIA Erista, c ucnonb3oBanuem yetbi-
péxbagepHoro npouecca Cortex-A57 u rpacmyeckoro npoteccopa ¢ apxu-
TekTypoii Maxwell co 128 sppamu CUDA.

Xapakrepuctuku AN110-NAO BkatoyatoT 4 6ait 03Y LPDDR4 u 16 [6ait
¢dnaw-namatn eMMC. MocneposatenbHble nuTepgeiicsl MIPI CSI — oguH
2-nonocHblt MIPT CSI-II FPC 15 KoHTaKTOB M
OfMH 4-nonocHblit MIPI CSI-II FPC
36 KOHTAKTOB — MO3BOASAOT NOA-

Knioyatb K nnate Au6o OAHY

Kamepy c paspewenuem 4K
(4096%x2160 nukcenei), nu6o

ABe Kamepbl C paspeweHuem FHD
(1920x1080 nukceneit). Mpepocrasnse-

Mbll MaKeT ApaiiBepos oGecneynBaer
ObICTPYl0 Pa3paboTKy CUCTEMbI U BbICO-
Yaiilyio TOYHOCTb 3axBara u3obpaxequs. @

Cepus InnoOSR pna cuctem UU

Komnawus Innodisk Bbinyctuna B MaccoBoe Npou3BoACTBO CEPUIO HAKOMU-
Tenelt Ha naww-namaTv Ha 6ase namsi 3D TLC B hopm-chakTopax SSD 2,5 proii-
Ma n M.2 ¢ nHTepdeitcom nopknioderns SATA. 3To cneumanbHoe pelleHue,
OPUEHTUPOBAHHOE Ha CUCTEMbI, KOTOPblE HAXOAATCA B MOCTOAHHOM JOCTyMNe
K CeTU M CBA3BIBAIOTCA C Pa3NUYHbIMU 06NaYHBIMU CEPBUCAMN U APYTUMU
YCTPOICTBAMU CETU.

Cepwus 3TO7 nmMeeT Ha AUCKe HE3aBUCMMYIO 06N1ACTb ANA XPAHEHUA AAHHBIX,
a UMEeHHO ana pesepsHoit konun OC ana BOCCTaHOBNEHMA CUCTEMBI. ITO Me-
XaHW3M aBTOMATUYeCKOro BOCCTAHOBJEHMUSA, B HEM He y4acTByeT caM KOM-
nbloTep, N03TOMY ero HepaboTocnocoGHOCTb B 3TOT
MOMEHT He BAMseT Ha npouecc. Monb3oBatenb 06-
palaeTcs K KOMMNbOTEpY YAANEHHO, T.e. 3anyckaet
nporpammy BocctaHoeneHus (InnoOSR) v o6pas cu-

CTEMbl, KOTOPbIii 3anucaH B 3Ty BblAeNEHHYI0
obnacte, OyaeT nepesanncaH Ha OCHOBHOII pasaen
AUCKa, U CUCTEMA BOCCTAHOBUTCA.

Mpouenypy BOCCTaHOBNEHWUA MOXHO 3anycTuTh
Tpems cnocobamu:
® Yepe3 yAanéHHbI KOMNbIOTEP C MOMOLLbIO YTH-

nutbl InnoOSR;
® CMOMOLIbI0 BHEWHEN KHOMKK;

o cnomoubio BNOC komnblotepa. @

Komnanua Advantech Bbinyctuna E%HE
3dlUEHHbIN BCTPauBaeMbIU nK :
ANA NPUMEHEHUA B B3PbIBOONACHbIX 30HAX o
UNO-410 MoXeT npuMeHATLCA Kak nepucepuitHblii W3 Ans rpaHUYHbIX
BbIYMCIIEHNI MW XKE KaK MOSIHOLEHHbII MPOMBbILIEHHbI KOMMbIOTEP YRpaB-
fleHuns. YCTpoiicTBO OCHalleHo npoueccopom Intel® Atom® E3940 u BcTpoeH-
HbiMK 8 [6aitT namstu DDR3L. MoHTax Bo3moxeH Ha DIN-peiiky pns obec-
neyeHus ynob6erea. Beop/BbiBop Bkntouaet 2 nopta LAN GbE, 4 nopta USB,
2 nopta COM, 2 nopta DP 1.2, no 8 aucKpeTHbIX BXOA0B U BbIXOA0B, MPU 3TOM
KaX[blii U3 HUX MOXET GbITb M30MPOBAH AN NPeAOTBPALLEHUA UCKP AN
Bo3ropaHus. B MK MOXHO ycTaHOBUTb A0 ABYX HaKONU-
Teneit cdopmara M.2 2242 SATA SSD un 2.5”
HDD/SSD, a 3a CYéT Hanuunsa OAHOTO CTaH-
papTHoro pasbéma. M.2 3052/3042 n ogHoro
cnota mPCIE ecTb BO3MOXKHOCTb paclumpeHuns
KOMMYHUKALMOHHBIX BO3MOXHOCTEH 33 CYET
YCTaHOBKM Mopysieil 6ecnpoBofgHbIX CTaHAAp-
ToB cBA3n Wi-Fi, LTE.
CepTucmkayma ycTpoincTBa COrMacHo cTaH-
paptam UL Class 1, Division 2 /ATEX Zone 2 /
IECEx Zone 2 u WMPOKWIA TemnepaTypHbIi
avanasoH ot —40 go +55°C nossonser wuc-
nonbzoBatb UNO-410 BO B3pbIBOOMACHbLIX
30HaX W B LOCTaTOYHO CYPOBBIX YCIOBUSAX IKC-
nnyarayuu. @
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Mopynb onepatuBHoi namatu DDR4
ANA ECTKUX YCNOBUMN IKCTyaTalnum

Komnatus Innodisk aHoHcupoBana nepseblit B MMpe MOAYNbL ONepaTUBHOM
namatu Tuna DDR4 SODIMM c yactoToit pa6oTbl 3200 My, émkocTbio 16 MGaiiT
C YNbTPALIMPOKUM AnanasoHoM paboyeii Temneparypbl oT —40 go +125°C. Mo-
[Ieflb BbINOHeHa Ha 6ase ynnos Micron ¢ koHdurypaumeit 6aHkoB namati 1Rx8.

HoBblit MOfynb NamaTH, Kak U BCe HblHe cylecTytowmne cepun 03Y ot
Innodisk, umeet ynyyiieHHblit anropuT™ onpegenequs u 06paboTky oWwnBOK,
BK/IIOYAIOWMIA KOHTPONIb YETHOCTU U LIMKNUYECKUit U36bITouHbI kop (CRC)
15 obecneyeHns HagéXHOCTU Nepeaayn JaHHbIX. pOMbILIEHHbI YPOBEHD
obecneynBaeTcs HanuyMeM pasbEMOB C NOKPLITUEM 3010TOM 30 MKM, 4TO B
10 pas3 Gonblue, yem TpebyeT cneundukayus JEDEC, natunkos temneparypbl
1 3aWNUTHBIM KOH(OPMHBIM MOKPLITUEM.

Mogynu onepatBHO NaMATU C KOHHOPMHBIM MOKPLITUEM NPUMEHSIOTCS HA

TPaHCMOPTe, B NONEBbIX CUCTEMAX U APYTUX OTBETCTBEHHbIX 33fa4ax. [MOKpbI-
TWe 3alLMLLAET CUCTe-
My OT BAaru, nbiau u
passIMyHbIX arpeccus-
HbIX BelecTs. 370 ra-
paHTUpYeT HaAEXHYI0
paboTy B KECTKUX
VCNIOBMAX  3KCMya-
Taunn. @

RSM-Ex 01 — MUKpohOH AnsA UCNONb30BAHUA [E%3i[E
B OMaCHbIX 30HaX 3 ll""
Ay
-ﬂlilu .

OnoBellyeHne 1 CBA3b C NEPCOHANOM B KPUTUYECKUX CUTYaLIUAX — 3TO OCHO-
Ba 6e30nacHoil paboTbl Ha onacHbix Npou3soacTeax. Mukpodon RSM-Ex 01
13 nuHeiikn Ecom ot komnanuu Pepperl+Fuchs Bbinyckaetcs ¢ knaccom 3a-
wutel IP67 u ceptudumkaymein no s3pbieo3alure ana 3oH 0,

1 vnn 2 B 3aBuUCcUMOCTU OT MopuduKaumn. MukpodoH
OCHaLLEH BCTPOEHHON (yHKLMei NojaBNeHns Wwyma
1 cnocobeH BOCMPON3BOANT AyAM03aNMUCh C YUCTHIM
3BYKOM Ha BbICOKOM ypoBHe Ao 103 ab.

Bnaropaps Hanuumnio KpynHeIX KNaBuw nepcoHan
MOXeT paboTaTb B nepyatkax. BCTpoeHHblit nnuTuii-

MOHHbI akkymynaTop émkocTblo 2200 MA-4 no3so-
nAeT 06X0AUTHCS 6e3 nof3apsaku 78 4acos.

YcTPOMCTBO MOXET ObITb MOAKNIOYEHO K TeNedoHy

unu nnadwery u3 auHeiikn ECOM yepes pasbém 3,5 mm
UnM  nocpeacTBoM  6ecnpoBOAHON  TeXHONOruu
Bluetooth u BbinonHATE ponb pauuu. BcTpoeHHas
cxeMa bnvmxHeit 6eckoHTakTHoi cBsazu NFC u nopgaepik-
Ka paboTbl B cpege WHTepHer Bewei Ha nnatopmax
Google u Android aenaer ycTpoWcCTBO YHWUKanbHbIM B
cBOEM Knacce. [luanazoH pabouux Temneparyp ot —20
no +55°C. @

Bbicokonpou3BOAUTENIbHBIA NOTPaHUYHbIN
KOHTposiep ot KomnaHum Advantech

Komnanus Advantech Beinyctuna Hosylo cepuio BcTpauBaembix MK —
UNO-348. GakTnyecku 310 nepucdepuiiHblit KOHTponep, obnagatoLwmii Bcemu
XapaKTepUCTUKaMMU NPOMbILLNEHHOTO KOMMNbIOTEPa, Pa3paboTaHHbIit ans obec-
neyeHus BbICOKOMPOU3BOAUTENbHbIX BEIYUCIEHUIT U MAaKCUMaNbHON rMBKOCTH
ANA NPUNOXEHUI NPOMbILLIEHHON aBTOMaTM3aLuu. MocTpoeH Ha 6ase npo-
ueccopa Intel® Core i 10-ro NoKoseHus, co BCTPOEHHOI MamaTbio 8 uiu
16 T6ailT, B 3aBUCUMOCTU OT MOAENM, U C BO3MOXKHOCTbIO PaclUMPeHUs [0
64 6aitT. HecmoTps Ha cBoM KoMnakTHble rabaputbl, UNO-348 npeanaraet Bce
HeobXoAMMble MOPThI BBOAA-BbIBOA], BKIIOYas 6 noptos USB, ueTbipe 13 KoTo-
pbix Bepcun 3.2, 3 nopta GigaLAN, 2 nopta RS-232/422/485 v 1 nopt RS-232.
A Hanuuue ogHoro nonHopasmepHoro cnota mPCle, ogHoro B-key M.2 u o
3 cnotos paclwupenns PCIe/PCI (1xPClex16, 2xPCI) no3sonseTt uHTerpupo-
BaTb pa3NnyHele nepudepuitHele ycTpoiicTea. B gononHenue k Asym Bxopam
nuTaHus, obecneunsatowmm crabunbHyto padoty yctpoiictea, UNO-348 ocHa-
wéH TexHonorneit Advantech
iBMC mns noppepxku ypa-

NEHHOTO ynpaBfeHns nuTa-
Huem (0OB), 4Tto, B CcBOW
oyepefib, NO3BOJAET COKPA-
TUTb BPEMSA MPOCTOA CUCTe-
Mbl, @ COOTBETCTBEHHO, 1 3KC-
nyarauuoHHsie pacxogsl. @
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Jlérkas UHTEerpauna NCKYCCTBEHHOro
MHTeNNEeKTa B 061aKo A

MIC-730AI - 3710 6e3BeHTUNATOPHAA cucTeMA Ha Base TexHonoruit UU ¢
NVIDIA® Jetson™ Xavier system on (SOM). Wcnonb3yetca ans pewweHns npo-
MbILNEHHbIX 33434 U NPUNOXKEHNIT ANA «YMHOTO ropoAa» ¢ 061a4HOM UH-
thpacTpyKTypoii 3a CYET aganTauuu ans npunoxerus Amazon Web Services
(AWS) Internet of Things (IoT) Greengrass. Cuctema nocTpoeHa Ha MOAyNAX
NVIDIA Jetson AGX Xavier u codyetaer B cebe Npou3BoAUTENLHOCTL paboyeit
CcTaHumuu rpadmyeckoro npoueccopa (GPU) ¢ komnakTHo#

KoHcTpyKumein. MIC-730AI noppepxuBaer nnar-
topmbl Apache MXNet, Amazon SageMaker

Neo 1 TensorFlow gns BbINOAHEHUA BLIBO-

Aa mawuHHoro obyyenus (ML) ¢ AWS IoT
Greengrass Ha 6a3e JI0KanbHO CreHepupo-
BaHHbIX laHHbIX C MCNONb30BaHWEM 06NaY-

HbIX MOJiene.

3a cyét coyvetanus c AWS IoT Greengrass
CTaNo BO3MOXHbIM MPOBOAUTb MalMHHOE
0by4eHue Ha nepucepum Ha 6ase N0KaNbHO
CO3AAHHBIX AAHHbIX C UCMOb30BAHNEM MO-
peneii, 00yyeHHbIx B obnake. Mpu atom MIC-
730AI ncnonb3yet KOMMbIOTEPHOE 3peHne
Ha nepudepun 1 MOXeT 3HAYNUTENbHO pac-

WUPUTL BO3MOXKHOCTH cucTeMbl B LesioM. @

WcTounuku nutaHua Delta Electronics E5=E
Ha DIN-peitky cepuu CliQ M

=

Komnanus Delta Electronics npeanaraet koMnakTHble UCTOYHUKM MUTAHUS

ans MoHTaxa Ha DIN-peitky ¢ BO3MOXHOCTbIO paboThl HOPCUPOBAHUS MOLY-
HOCTU B0 150% B TeyeHue 5...7 CeKyHA, a TaKXKe UMeIOLWNX cepTUdMKaTbl
DNV GL v ABS ans mopckux npumeHeHuit (ans pspa mopeneit). MopknoyeHne
Harpy3ku oCylecTBAAETCA C NOMOLLbIO KNEMMHON KONOAKW Nop, BUHT. [lo-
CTYMHbIE 41ANA30HbI BBIXOAHBIX MOWWHOCTEl 0T 80 8o 960 BT. [laHHble 6110KK
MUTaHWA UMEeIOT YHUBEPCANbHbIA BXOLHON Ana-
na3oH HanpseHwuii 85...264 B nep. Toka. Bbi-
XO[lHOe HanpsXeHWe nNpeAcTaBleHO TONbKO
3HayeHWeM 24 B mocT. TOKa ¢ BO3MOXHOCTbIO
noACTPONKM B AnanasoHe 24...28 B noct. Toka.
Mopgenn foCTynHbl B UCNONHEHWUU C NONHOCTbIO
KOPPO3MOHHOCTOMKUM aNiOMUHUEBBLIM KOPMYy-
com. Eweé oaHoit ocobeHHOCTbIO cepun sBnseT-
sl TO, YTO AManasoH paboymx Temneparyp 3Tux
610K0B NuTaHns —25...+70°C, 3anyck BO3MOXeH
npu —40°C. TakxKe ONUMOHaNbHO AOCTYNHbI MO-
Lenu C KOH(OPMHBIM MOKPBITUEM COBPAHHbIX
MeyaTHbIX NAAT ANA 3aLWNUTbl OT NbIAKU U XUMKUYe-
cKoro 3arpasHenus. @

KoH urypupyembie UCTOYHUKKN NUTAHUA

TDK-LambdaHa 500 Bt B opm-thakTope 1U .

ik 2r3
Komnanus TDK-Lambda npepcraBnser cepuio MCTOYHMKOB MUTaHUA

XMS500A mowHocTbio 500 Bt n ¢ npocdunem Boicotoi 1U. laHHas cepus oa-

HOKaHaNbHbIX MCTOYHMKOB MUTAHWA JOCTYNHA B UCMIONHEHNW C U30NALMUAMN

knacca I unan knacca II Ha BoiGop. 06e BEpCUM COOTBETCTBYIOT XapaKTepu-

cTukam no IMC knacca B (Kak no KOHAYKTUBHbIM, TaK U MO U3/ly4aeMblM No-

mexam) cornacHo EN55011 n EN55032. Bce mopenu ceptudmumpoBaHsl kak

AN NPOMbLIWAEHHOTO, TaK M [As MeAULUHCKOro 060pyRoBaHus ¢

MeAuLNHCKoIt n3onaumeit BF (1xMOPP Bxoa/3emns, 2xMOPP Bxop/Bbixos 1

1xXMOPP Bbixoa/3emns). B uctounukax nutanus cepum XMS500A onuyuo-

HaNIbHO MOXHO 3aKa3aTb fexypHblit standby-kaHan Ha 5 unun 12 B, pasnnu-

Hble BapUaHTbl KOPMYCOB U BEHTUAATOPOB (BK/IOYAA YCTAHOBKY BEHTUNA-

TOpa Ha BEPXHUI KOXKYX

ANA 0YEeHb HU3KOTO YPOB-

HA aKycTUYecKoro wyma),

ONUMWI0 [UCTaHLMOHHOTO

BKJIIOYEHWA/BbIKNIIOYEHUS,

a TaKXe [BOMHON wunu

OAMHAPHbIA NpefoXpaHu-

Tensb. Ha Bce mopenu aaH-

HOl cepuu Mpou3BOAU-

Tenb npefocTaBiseT ns-

TUneTHiolo rapaHTuio. @
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LUnto3 faHHBIX ANA NOrPAHUYHBIX
BbIYMCNEHUN, CepTUULUPOBAHHDIN
ana Ubuntu 20

Komnanus Advantech BbinycTuna npomblWNeHHbIA W03 JAHHBIX CEPUM
UNO-420, aganTupoBaHHblit Ans npumeHerus ¢ cuctemoit Ubuntu Core 20,
noctpoeHHo# Ha 6a3ze Ubuntu 20.04 LTS. Ubuntu Core 20, MuHMManbHas sep-
cus obpasa Ubuntu 20.04 LTS, npegHasHayeHHas gns IoT-ycTpoitcTs u
BCTPauBaeMblX CUCTEM, 0becneynBaeT Ge3onacHyto 3arpysKky, noaHoe Wnd-
poBaHue aucka, 6e30MacHoe BOCCTAHOB/IEHME YCTPONCTBA U BO3MOXKHOCTb
o6HoBNEeHUA no Bo3Ayxy (over-the-air, 0TA). LLinto3 npegHasHayeH ans c6opa
[aHHbIX C Pa3NMyHbIX NepudepuintHblX YCTPOIMCTB U [AaTYMKOB C NocCnenyto-
LWMM ero MHTErpUpPOBaHMEM B pa3HOOBOPasHble CUCTEMBI.

MNomumo cepTudpmkauum ot Canonical ans noBbI-

WweHUs 6e30MacHOCTY U HABEXHOCTH, KNKOYEBbI-

Mu ocobeHHocTsMu wiito3a UNO-420 senstotcs:

e npoueccop Intel® Atom ™ E3815 ¢ 2 b na-
matu DDR3L;

e LAN-nopTbl Ans nepeaayn AaHHbIX U MUTAHUA;

e HacTpauaemble nopTbl RS-232/422/485 un
8 nporpammupyembix GPI0-nopTos;

e nopaepxKKa 6ecnpoBoAHbIX CTaHAAPTOB
cBasu Wi-Fi/LTE/GPS;

® KOMMAKTHas KOHCTPYKUuUs, be3BeHTUNATOP-
HOE UCMONHEHWe U pacLIMPEHHBbI Anana3oH
pa6ouunx Temneparyp. ®

KomnakTHble 6n10ku nuTauua Ha DIN-peiky 336
ot TDK-Lambda c Tpéxda3Hbim Bxogom n
MouiHocTbio 120 u 240 Bt i

.

Komnatus TDK-Lambda npepcrasnser o6HoBneHMe MOAENbHOTO PsiAA UCTOY-

HUKOB nuTaHua Ha DIN-peiiky cepun DRB, Tenepb B MofenbHOI KapTe fOCTYN-
Hbl UCTOYHWUKM NUTAHUA C BO3MOXKHOCTb NOAKNIOYEHNA K TpExdasHoi ceTu ne-
pemeHHOro Toka. [laHHble G0KM MMEIOT BBIXOAHYIO MOLWHOCTb 120 BT 1 240 Br,
BbIXOAHbIE HanNpsx)eHua 12, 24 u 48 B. [inanazoH BXOAHOTO TPEX(A3HOro Ha-
npsixeHus: 350...575 B nep. Toka. OHM Takxke MOryT paboTarb Npyu NUKOBbIX Ha-
rpy3kax Ha 144 BTt u 288 BT B TeueHue BYX CEKYHA. ITU UCTOYHUKM NUTAHUA
TaKXKe 0T/IMYAIOTCA OYeHb HU3KWUM NYCKOBbIM TOKOM MPU 3aMycKe, 4TO CHUXaeT
NI0XHOE cpabaTbiBaHue BXOHbIX aBTOMaTUYeckuX Bbikntoyareneit. KIMJ 6nokos
nuTaHus go 94%, 6narogaps YeMmy CHUXaIOTCA Tennosble notepu. TpéxdasHblie
mopenu cepun DRB noaxoasT Ans WMpOKOro cnek-
Tpa NpUMEHEHMUIA, BKIK0Yas 0BbI4HbIE pacnpe-
JenuTenbHble WKadbl, AeLeHTPann30BaHHoe
060pya0BaHME 1 MPOMBILLIEHHBIE CUCTEMBI,
BMIOTb 40 MHPOPMALMOHHBIX U KOMMYHMKa-
LMOHHBIX cucTeM. M3onauma mexpy Bxo-
oM 1 BbIxofoM cocTasnset 3510 B nepem.
TOKa, MeXJAy BXOAOM U «3emnéiiy — 2210 B
nepem. TOKa, 8 MEXAY BbIXOLOM U «3eMNEN» —
1390 B nep. Toka. Mogenn DRB nmetoT KoH-
BEKLIMOHHOE OXaXAEHME, U UX paboumit Aua-
na3oH Temneparyp ot —25 o +70°C. @

HoBblif BbICOKQNPON3BOAMTENbHBII
3,5-pronmosbiit SBC ¢ npoueccopamu
Intel® Core ™ 11-ro noKoneHus

IBASE Technology Inc., Begywuii nocTaBL{MK NPOMbILINIEHHBIX MaTEPUH-
CKUX NJIaT 1 BCTPaMBaeMblx cucTeM, 3anyckaet 3,5-pgioitmoBbiit SBC (Session
Border Controller) — IB953, koTopbiit ocHawWwéEH pasbémom M.2 3052, coBme-
cTumbIM ¢ 5G, n npoueccopom Intel® Core ™ 11-ro noKoNeHNs, NOCTPOEHHbIM
no 10 HM Texnpoueccy, YTo obecneynBaet fo 25% 6Gonee BbICOKYIO Npo-
13BOAUTENLHOCTb, @ Bnarogaps HoBoI rpaduyeckoi apxutektype Iris Xe
(Xe-LP) MOXHO OAHOBPEMEHHO YNpaBAATb YeTbIPbMA AUCNNEAMU C pa3pe-
weHnem 4K HDR (4epes pgga DisplayPort, eDP u LVDS). Momumo 3toro, IB953
pacnonaraet Tpems USB 2.0, Tpems USB 3.1, ngyms COM, aByms GbE u copep-
XUT fBa pasbéma DDR4-3200 SO-DIMM po 64 [6GaiiT. Mopaepkusaemble one-
pauuoHHble cucTembl: 64-paspagHslie Winl10 v Linux Ubuntu. Mpu cBoux kom-
NaKTHbIX pa3Mepax OAHOMMATHbIA KOMMbIOTEP 06eCNeYnBaeT BNeyatmisioLyo
NpOM3BOANUTENBHOCT, Pa3HO0bpa3ne NopToB BBOAA-BLIBOAA U iENAET ero
UAeanbHOI Nnarhopmoit Ans NPpUMEHeHUs B 061acTU aBTOMATU3aLmMK Npo-
W3BOACTBA, MAWWHHOIO 3pEHNs, 34paBooxpaHeHus 1 ap. @
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MpombiwneHHblit Meguanneep Ana pabotbi
C HECKONILKUMU gUCnnesamu

IBASE, nupep B o6nactu npoussofcTBa peleHunii Digital Signage, npep-
ctaBun mepuanneep SI-334. bnarogaps npoueccopy AMD Ryzen Embedded
c rpacdukoit Radeon HoBbIi Meananneep o6nafaeT BbICOKOK NPOU3BOAM-
TENbHOCTbIO U yyyleHHoW rpadukoit. SI-334 coBmecTum ¢ 5G n nogxogut
ANns paboThl C HeCKONbKUMU Aucnnesmn. Haxopswwmecs Ha 60pTY YeTbipe Bbl-
xopa HDMI 2.0 umeloT He3aBUCHUMbIN 3BYK U HACTPaUBAKOTCA C MOMOLLbIO TeX-
Honorun AMD Multi-Display Eyefinity ansa coBmecTHoro nopgkntoyeHus He-
CKONMbKMX ucnaeeB K komnbloTepy. Mnatdpopma Takxke umeer HDMI-CEC-
(yHKUMI0, pa3paboTaHHylo fAs yNpaBAeHNs HECKONbKUMU YCTPOACTBAMMU C
OAHOr0 UCTAHLMOHHOIO NynsTa, U amynauuio EDID, koTopas npwu cuuTbiBa-
HUM BUAEOKapTOil KOMMbloTepa onpefenseT xapaKTepucTUKW Aucnnes
ANSi KOPPEKTHOrO OTOOpaxeHns KapTuHku. SI-334 moxeT pabotath 24/7
W NPUMEHATBCA HA OXPaHHbIX NPeANpUATUAX, B TLI, 6aHKax, MefyypexaeHNsX
un ap. CranpgapTHo noctasnserca ¢ 03Y DDR4
4 [6aiiT, HakonuTtenem M.2 Ha
128 [6ainT 1 agan-

TEpOM NUTaHus
150 Bt. Moppep-
xusaemsle 0C:
Windows 10 IoT
Enterprise u Linux

Ubuntu. ®
HoBbI# MO;yJIb COM Express CPC1311 EE HE
Ha ocHoBe Bay Trail

o3

HoBMHKa OpMEHTMpOBaHA Ha CUCTEMbI MOBbLIWEHHON OTBETCTBEHHOCTH,
a Takxe (yHKUMOHMpYyIOLWMe B KECTKUX YCIOBUAX OKPYKaloWen cpepbl.
CPC1311 noctpoeH Ha Intel Atom cemeiicTsa Bay Trail ¢ 64-pa3psgHoii apxu-
TEKTYPOil, KOTOPOMY CBOICTBEHHbI KpaliHe HU3KOe 3HepronoTpebneHue
(no 10 BT), noppepxka namatu ECC v MowHBbIi rpadmyecknit KOHTponep.
[lo 4 T6aitT onepatusHoi namsatu DDR3L c noapepxkoit EEC v TBepaoTenbHbIit
anck 8 [6ainT genatot CPC1311 caMo0CTaTOYHLIM KOMMbIOTEPOM, CMOCOBHbIM
pewars 60/bWMHCTBO NPUKIAAHBIX 334au.

CPC1311 umeet BuAeoKoHTpoNNep ¢ uHtepdeiicom LVDS (25601600 nuk-
ceneit). Yepes yHUULNPOBAHHBIN Pa3béM BbIXOAAT BbICOKOCKOPOCTHbIE
uHTepoeiicel: 1xGbEthernet, 5xUSB 2.0,
1xUSB 3.0, 2xSATA II, 3 PCIe x1. Ume-
eTCA BCTPOEHHAA nojfepxKa wWu-

Hbl CAN 2.0, BocTpeboBaHHas Ha
TpaHcnopTe. Bce KOMMNOHEHTHI

CPC1311 HanasHbl Ha nnaty,

4TO 06ECneYnBaeT CTONKOCTL

u3genus K yaapam u subpa-

uuu. lnanasox pabounx Tem-

neparyp CPC1311 ot -40 po +85°C.

CPC1311 pa6otaet nog Linux 3.8, Microsoft
Windows Embedded Standard 7 1 8. @

Hosbii MOﬂyJIb JHKoAepa =955 =1
Regul R200°DA 01 11 3
"
[=]x

Komnauusa «MpocodT-Cuctembi» npeacraBuna HoBbI MOAYNb IHKOAEPa
Regul R200 DA 01 111. Mogynb npefHa3HayeH A BBOAA UMMYALCHbIX CUT-
HanoB C MHKpEMEeHTaNnbHOro 3HKoaepa ¢ yactotoi ot 1 My go 400 k' ¢ Ho-
MUHaNbHLIM HampsKeHneM curHana 5, 12, 24 B. InektponutaHne 3HKoaepa
obecneynBaeTcs BHEWHUM UCTOYHUKOM NUTaHNA. B cocTaB 3n1eKTPOHHOMO
610Ka MOAYNA BXOAAT: KOHTPOIEP U3MEPEHUA YacTOTbl; BA0K NpUEMA BXOA-
HbIX [MCKPETHbIX CUTHANO0B, MPU 3TOM KaX[bI U3 KaHaNoB raibBaHuyec-
KW M30/MPOBAH OT CXeMbl 06paboTKI; BAOKU BHYTPEHHEN MOATSKKN JIUHUA
A, B 1 Z (BKnioyeHne/BbIKIOYEHME NPOU3BOAUTCA NPOrPaMMHO); UCTOYHNK
MUTaHWA; NaHeNb MHAMKALMUN.

Moaynb Bbigaér 8 LfM:
® 3HayeHue CYETYMKA MMMYNbCOB (cUrHansl A, B);
® 3HayeHue CYETYMKA YMcna 06opoToB (curHan Z);
e Hanpas/ieHne ABMKeHUA (MONOXUTENbHOE/OTPULATENbHO/HEN3BECTHO).

Moaynb npuHumaet ot LM KomaHAbl:
e c6poc cuétumka unm yucna

060pOTOB NpU NepenosHe-

HUK;
e cOpoc cuéTtynka npu npo-

XOXAEHUN METKU Z;
e paboTarb 6e3 cbpoca cYéT-

ynkos. @
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OEMOHCTPAUMOHHBIM 3AN

CPM810 - nepBbiit NpoOLLECCOPHBINA MOAYb E%HE
B JINHeKe Fa?stwel 170-2 P y

O3

MpoueccopHblit mogyns CPM810 — nepsblit B NHElKe YCTPOUCTB HOBOTO

nokoneHus koHtponnepos Fastwel I/0-2. WcnonHeHne CPM810-03 Bkato-
yaet B cebs npeaycTaHOBNEHHYI0 cuctemy nporpammuposanus CODESYS V3

n

komnnektyercs DS-kaproit émkocTsio 1 6aiit. UcnonHexne CPM810-01 no-

crasnsetcs ¢ OC FreeDOS.

Moaynb BbinonHeH Ha Vortex86DX3™ (apxuTekTypa KOMaHg i486) ¢ TakTo-

BOI1 yacTtoToit 800 MIu, nmeet 03Y o6bémom 2 [6aiiT DDR3, Bugeoanantep
1920x1080x%32, 60 Iu, BcTpoeHHblit HakonuTens (pSLC NAND Flash) Ha

8

[6aiiT nnvu 6onee. HoBMHKa ocHalLeHa IHeproHesa-

Bucumoit 03Y (MRAM) o6bémom 64 Kbaiit, umeet
nBa nopta Ethernet 10/100/1000 M6wuT/c,

3

nopta USB 2.0, nopT MeXMOLYNbHOW LWUHbI

FBUS, 4 ranbBaHWYeCKM M30AMPOBAHHBIX
nopta RS-485 n gea RS-232C.

[laHHbIA MOAYNb NOABUNCA B INHENKE Nep-

BbIM 1 Obln CrieunansHo paspaboTaH ans
TOro, 4T06bI 06ECneynTs pa3paboTymkam cu-
CTeM ynpaBs/ieH!si BO3MOXHOCTb MPOTECTU-
pOBaTh MaKCMMyM BO3MOXHOCTEN HOBOTO
nokoneHus KoHtponnepos. @

Nnartdopma Fastwel ana nocrpoenus
00pTOBbIX MH(OPMALMOHHO-YNPABAAIOLLMUX
cucTem

CPB909 - ofHonnaTHbI KoMnbloTep opmarta 3,5” fns cUcTeM ¢ BbICOKOI

NPOU3BOAUTENLHOCTBIO U HU3KUM 3HepronoTpebneqrem. CPBI09 obecneyu-
BAET COBMECTUMOCTb C CEMEIICTBOM NPOLLECCOPOB X86, CaMblit COBPEMEHHBIN
thyHKUMOHAN Ha Gase wuHbl PCI Express, a TakKe LOCTYNHYIO CTOMMOCTb. Mo-
Iynb copepxuT pasvém CFast, gga kaHana Ethernet, 7 noptos USB, ogux nopt
Serial ATA, 8 nocnegoBatenbHbix nopToB, NAND Flash. Bo3moxHo nog-
KJl04eHWe JonoNHUTENbHbIX Moayneit dpopmatos StackPC, StackPC-PCI, PCI-
104, PCIe/104 n PCI/104-Express.

Cnot Mini PCI-E npefocTaBnsieT BO3MOXHOCTb MHTErpaLymu MOAYNS B Cylie-

cTByloWMe BblyucnuTenpHole cuctembl. Mopyns CPB909 otnunyatoT KpaiHe
HU3KOe 3HepronoTpebneHne 5-10 BT, MHAYCTPUANbHBIA AMaNa30H paboymx
Temnepartyp oT —40 o +85°C, noaaepxka namaTu

C

ECC. N3genue BbinycKaeTcs C yCTaHOB-

neHHoit OC FreeDOS u coBme-
ctum ¢ OC Windows Embedded
Standart 7, Linux 2.6. CPB909
onTUManeH Npu NOCTPOEHUM CU-
CTeM peasnbHoro BpemeHu, 6op-
TOBbIX CUCTEM, CpeacTe 6es-
onacHocTu u ceasu. @

Hoeas Bepcus Revisor VMS 2.0

Boiwna Hosas Bepcus M0 ans suaeoHabniogequs Revisor VMS 2.0. Paspa-

60TunK caenan cuctemy Gosnee HaaEXHoON, CTabUNbHOM, GYHKLUOHANBHOI 1
ynoGHoOM Ans noab3osarene.

www.cta.ru

OcHOBHble U3MEeHeHUs:
HoBas pepakuus Enterprise, no3sonsiowas 06beauHUTL Habop cepeepos
B 06LWMI JOMEH, YNPABAAEMbIN aBHbIM CEpPBEPOM. M0SBAAETCS BO3MOX-
HOCTb LLeHTPaNnN30BaHHOrO AOCTYNA KO BCeM 0ObeKTaM 06beANHEHHOI cU-
CTeMbl Yepe3 ef1HYI0 TOYKY AOCTYNa — KaK C TOYKU 3peHUs aAMUHUCTPHU-
POBaHMs, Tak U C TOUKM 3peHUA NPOCMOTPA BUAEO, NOMCKA COOBITUI U T.4.
[naBHbIt CepBep OTCNEXMBAET COCTOAHUE [LOYEPHUX CEPBEPOB, YBEAOM-
NAeT 06 OTCYTCTBUM CBA3M C HUMU. [INA KaxA0M Kamepbl MOXET ObITb yCTa-
HOBJIEH KaK OCHOBHOW, TaK 1 pe3epBHbIil cepBep. Pe3epBHblit cepep
BO3bMET Ha ce0A NoNy4YeHNe JaHHbIX C KaMepbl, UX 3aNUCb U AETEKTUPOBA-
HWe IBXXEHUs NpU OTCYTCTBUM JOCTYNA K OCHOBHOMY CEpBepy;
HOBbI KIUEHTCKMIT MHTEpPdeNC, 60Nee COBPEMEHHbIN, YAOOHBI 1 BbICTPbIi;
HOBBbII COBPEMEHHBIN Be6-uHTEPdENC;
yBeNNYEHHas NPOU3BOANTENLHOCTb CEPBEPHON YACTU HA KPYMHBIX 00b-
extax. @
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byHH CHCTEMHOA HHTETPALMN

Haw xypHan npogonxkaer py6puky «byaHu cucremHoi unterpayuuy». E€
NosiBNEHWE He Cy4ailHO W CBA3aHO C PacTyLWMM YUCNOM UHTEPECHBIX CUC-
TeMHbIX petweHuit 8 o6nactu ACY TI, c 0AHOM CTOPOHBI, @ € APYroil — ¢ yyac-
TUBLWMMUCA 3aNpoOCaMn B afipec pefakunu OT pasNuyHbIX NpeanpuaTuin ¢
npocb6amu NOPeKOMEHA0BaTb UCMONHUTENEN CUCTEMHBIX MPOEKTOB.

Llenb pybpukn — npesocTaBuTb BO3MOXHOCTb OpraHU3aLusM v creumanu-
CTaM paccKasatb 0 BHEAPEHHbIX CUCTEMAX YNIPaBAEHNs, 0OMEHATLCA ONbITOM
CUCTEMHOII MHTErpaLmMn CpefCcTB aBTOMATU3aLMN NPOU3BOACTBA, KOHTPONSA U

UcnbiTaHna Ha BUGpaLUIo U WyMm
B NPOM3BOACTBE BEHTUNATOPOB

OcyliecTBieHne KOHTPONA KayecTBa Ha Mpo-
W3BOACTBE rapaHTUpYeT, 4TO U3fenne, NocTasse-
MO€ KOHEYHbIM KJIMeHTaM, ByaeT CoOOTBETCTBOBATH
BCeM HeobOXoauUMbIM cTaHAapTaM. Mpu npoussoa-
CTBE BEHTUNATOPOB ANA INEKTPOHHBIX YCTPOMCTB
HeoOXOAMMO He TONbKO NPOBEPHUTL UX paboTocmno-
CO6HOCTb, HO M U3MEpPUTb YPOBEHb BUOBPALUU W
Wwyma npu paboTe BEHTUNATOPA, YTOGbI OLEHUTH
obLiee KayecTso U3fenus.

TaK, pst NOCTPOEHUA NOFOBHOI CUCTEMbI KOHT-
pons KayecTBa Ha OAHOM W3 NpeanpuATUi Gbiu
npepbABAEHbl Credytole TpeboBaHNs:

e KOMNaKTHas annaparHas nnatdopma, noaaep-
KUMBAIOWAA TOUKM 3aMepa Ha HECKONIbKUX NPo-
M3BOACTBEHHbIX IUHUAX;

® npeobpa3oBaHue CUrHaNoB Nbe303eKTpUYe-
cKoro akcenepometpa u nepexofHuku BNC gns
akcenepoMmeTpa U MUKPO(OHa;

DCIM CyberPower -
eA1HasA TOYKa MOHMTOPUHIA
anekTponutavusa B L0

Komnatus CyberPower o6baBuna o Bbinycke npo-
rpaMMHOro obecneyeHus ans ynpaeneHus uHbpa-
CTPYKTYpOii LeHTpa 06paboTky faHHbIx (Data Center
Infrastructure Management; DCIM). C ero nomo-
wbto BCE obopynosaHue LIOJ] MOXKHO 06beauHNTD B
€[IMHOW CUCTEME MOHUTOPUHIA W YNIPaBIEHUS.

Pewenune DCIM CyberPower noctpoeHo no knac-
CUYECKOM TPEXYPOBHEBOW Cxeme paboTbl C LeHT-
pamu 06paboTKM LaHHbIX — aBTOMATU3UPOBAHHBIA
c60p AaHHbIX, MOAENMPOBaHIUE UHDPACTPYKTYPbI,
CO3/jaH1e aHANNTUYECKOM OTYETHOCTU U BO3MOXK-
HOCTb YAANEHHOTO YNpaBeHNs.

06ecneunBaetcs c60p MHDOPMALUN U LEeHTPaNN-
30BaHHOE XpaHeHWe BCeX JaHHbIX, MOCTYNALMUX
OT YCTPOIACTB, @ TaK)Xe MOHUTOPUHT NOTpebneHUs
3HEPIUW, COCTOSAHWUA CETH, TEMNEpPaTypbl, BAAXHO-
CTW 1 T.N. [laHHble MOHWUTOPUHIA MOXKHO aHaNN3U-
posatb B uudposont mogenu LIOL. AHanuTuyeckas
nofcMcTeMa NO3BONAET pacnpefensTb MOWHOCTMI U

MIC-7700 - peweHue
ANA 0GHapyYXKeHUsA yTeuek
B He(bTe- 1 razonpoBoaax

Ha ceropHsawWwHNiA feHb HedTAHAA NPOMbILEH-
HOCTb MO-MPEeXHEMY OCTaéTCA CTpaTernyeckn Bax-
HOW OTPACNbi0 MHOTUX HedTeA00bIBAIOWMX CTPAH,
a cama HedTb — OJHUM U3 LieHHEeNIWNX pecypcoB B
Mupe. PaHHee 0GHapyxeHue yTeyek No3BoNseT 13-
Gexarb KpynHbIX Pa3nnBOB HeTH, HAHOCALLMX Cepb-
&3HbIN yiept, 1 NOMOraeT CHU3UTb IKCNYaTaLNOH-
Hble pacxofbl. B kauectse ogHoro 13 cnoco6os 06-
HapyXeHUA yTeyeK UCMOoNb3YIoT YbTPa3BYKOBYIO
TEXHONOTNIO M3-3a e€ 3I(PEKTUBHOCTU N TOYHOCTH
npu HepaspyliaiolemM KOHTpone Tpy6onpoBoaos.
I petexTopbl 06M1afAIOT OTAUYHON HaMpaBeH-
HOCTbIO W MPOHMKalOleN CnocobHOCTbIO, Gesonac-
Hbl M MPOCTbI B MCMIONb30BAHNM, @ TaK)KE MOAAEPXKM-
BaloT GonbluMe PacCTOAHUA WU3MEpPeHUs B BOJE.
Kpome Toro, oH1 naeanbHO NOAXOAAT AN1A arpeccus-
HbIX/TPYAHOLROCTYNHBIX Cpef, The Ge3onacHoCTh
MMeeT peluatoLyee 3HaueHue.
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CTEMHOW UHTerpayuu.

® BO3MOXHOCTb COOMPATh CUTHANBI C HECKOb-
KMX [aTYMKOB C MOMOLLbIO MHOFOKAHabHbIX
aHaNoroBbIX BXOAOB C BbICOKOI pa3peliatolueit
CNOCcoBHOCTbIO;

® BO3MOXHOCTb NPOCTOrO NOAKIYEHNs 6e3
NPUBA3KM K MPOMBILWIEHHbIM WUHAM U UHTEp-
teiicam.
B KayecTBe 0CHOBbI Gbll B3AT KOMMAKTHBIA NPO-

mblwneHHbln MK MIC-770. 310 6e3BeHTUAATOPHAs

BuAeTb npobnemHsble mecta LI0/, a Takxe cBoeBpe-
MEHHO MPUHUMATb Mepbl.

DCIM CyberPower Takske MMeeT BO3MOXKHOCTb UH-
Terpauuu BuAeoHabnaeHUs B CBOI UHTepdeiic.
Peanu3soBaHa noppepxka fo 16 IP-kamep B ogHOM
mopgyne real-time.

KnioueBble 0cOGEHHOCTM NPOAYKTa:

o MoAfepxKKa 060pya0BaHNsA CTOPOHHUX NPO-
u3soauTenei no npotokonam SNMP u Modbus;

® MOHUTOPUHT cobbiTnit LLOL 1 dukcayus B xyp-
Hanax coCTOAHUA YCTPOICTB U KypHanax
SNMP-trap;

WNHUMAEHTBI € yTeuKoii/pa3nnBom HedTenpoayK-
TOB MPUBOAMIY K YLIEPOY ANA 3KOAOTUN U Aaxe K
TpaBMam 1 rnbenn cotpynHUKoB. CnepoBatensHo,
HesamepauTenbHoe obHapyXeHue yTedek HedTu
unu rasa u addekTuBHoe obcayxusaHme Tpybo-
NPOBOAOB ABNAETCA CEPbE3HON U NPUOPUTETHO
npob6nemoii.

www.cta.ru

ynpasnexus. My6aukauus B 3Toi pybpuke sBASETCA NPEKPACHBIM WAHCOM
NPOPeKNaMUpPoBaTh CBOIO GUPMY U €& BO3MOXKHOCTU NEPEA MHOTOTbICAYHOIA
AYAUTOPMElt YNTaTENel HaLero XKypHana 1 ¢ MUHUMANbHbLIMU 3aTpaTtamu Npu-
B/I€Yb HOBbIX 3aKa34MKOB.

Py6puka npu3BaHa paclwmpuTb Ans CNeLnanucTos Kpyro3op B 06nacty ro-
TOBbIX PeLeHUH, 4TO, HECOMHEHHO, CO3AACT YCI0BMUA A1 NPEKPALLEHNS U130~
GpeTaTtenbCTBa BENOCMNE[0BY U A5 BbIXOAA HA G0Nee BbICOKME YPOBHMU CH-

cucTema Ha 6ase npoueccopa Intel® E E
Core™ i 8-ro nokoneHus, obecneyn- =

BaIOLAA BbICOKYIO NPOU3BOAUTENb-
HOCTb npu Gonblwom o6béMe AaH- [ & -
HbIX. YcunenHoe waccu MIC-770 u E
pagmatop u3 IUTOro anloMUHUSA 3a-

LMILAIT YCTPOWCTBO OT BUOpaLMK U1 yAApOB, @ nac-
CUBHOE OXNaXAEeHWe 06ecneynBaet GeciuymHyIo pa-
60Ty. Hannuue Takux yHUBepCanbHbIX NOPTOB, KaK
LAN, COM, USB, no3BonseT nogkato4atb pasanyHble
nepudepuiiHble YCTPOMCTBa, He Tpebylolme cne-
L{Manu3npoBaHHbix UHTepteicos. s c6opa cur-
HaJOB C aKCeNepoMeTPOB U MUKPO(OHOB UCMONb3Y-
eTCA BbICOKOTOYHbIN Mopynb USB-5801. 310 Moaynb
BBOAa/BbIBoAA ¢ USB-uHTEpdeiicom, cneynanbHo
pa3paboTaHHbIit 1 BUOPALIMOHHBIX 1 aKYCTUYECKUX
n3mepeHuit. Mopynb 06nafaer YeTbipbMs OfHOBPE-
MEHHO AUCKPETU3MPYEMbIMU 24-OGUTHBIMU BXOAAMM
€ 4acToToM AucKkpeTusaumm fo 192 kfu, ABymA aHa-
JIOTOBbIMM BbIBOLAMM U ABYMS BBOLAMM TaxoMeTpa
ANs M3MepeHus nepuoaa unn yactotel. @

e Bu3yanu3sauus kaptsl LOJ n pacnonoxenus
cTennaxen;

® MOHWUTOPMHI CU0BBIX WNUTOB W Lenei nuTa-
HUs;

® aBTOMATUYECKMII NOMCK U 0GHapyxXeHue
VCTPOVACTB;

e otcnexuBaHue PUE B pexume peanbHoro spe-
MeHU;

® C03AaHue naHenein MOHUTOPUHTA, AUaArpamMm u
OTYETOB;

® HAaCTpoiika NOPOroBbIX 3HAYEHUN ANA KAKA0MO
napaMeTpa yCTpOMCTB B peXKMMe peasibHoro
BpeMeHU;

o obecrneyeHne IKCTPEHHbIX ONOBELYEHUI 24/7
no E-mail u SMS;

® KacTOMM3auus aHaNUTUYECKUX AMUArpamM C no-
mowbto yTAnTEl Smart Query;

e MaccoBoe o6HosneHue M0
YCTPOWCTB;

® NOAAEPKKA BUAEOHAONOAEHUS;

e ynpaBJieHue aBTOpU3aLUAMM
KNMEHTCKUX YYETHBIX 3anuceit n
ux pasrpaHuyetve. @

B cBoém peweHnn komnanus Advantech obvegu-
Huna npomblwneHHbin MK MIC-7700 ¢ CMHXPOHHbBIM
aurutainzepom PCIE-1840, ucnonb3yembiM ans cKo-
POCTHOTO C60Pa iaHHbIX, 1 BbICOKOCKOPOCTHOM YHU-
BepcanbHoil nnaroi ynpasnenus PCI-1721 gns obec-
neyeHus BbICOKOMPONU3BOAMTENILHON Nepesaym aaH-
HbIX. B pe3ynbtate nonyunnacb 3heKTUBHAS Bbl-
yncuTenbHas nnathopma ¢ AOCTaTOYHO WNPOKUMU
(hYHKLMAMU 1 BO3MOXXHOCTAMM €€ fanbHeliLero pac-
LMpeHus. YacToTa UCTOYHMKA 3BYKA UCTbITATENbHO-
ro obopynosaHus coctasnset ot 0,1 go 10 Mlu. MNnara
PCIE-1840 umeet 4 kaHana c paspelueHuem 16 6ut,
MCNONb3YET WMPOKYIO NONOCY NPOMYCKaHMA C 4acTo-
TOI AucKkpetusaumu 125 M6ut/c pns cbopa Yactot
YNBTPa3BYKOBOTO CUrHana. A 3a CHET UCNosb30BaHNA
yHuBepcansHoit nnarsl PCI-1721, obnagatowein ye-
TbIPbMsi KaHanaMmn aHanoroBoro Bbl-
Boza ¢ 12-6utHbim LLAM 1 16 kaHana-
MW LMpoBoro BBOAA/BbIBOAA, YAA-
JI0Cb MOJYYUTH BbICOKOCKOPOCTHOIA
HenpepbIBHbIA BbIBOA CUTHana Ans
KOHTpO/Ist B peanbHom BpemeHu. @

CTA 1/2022
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Pewenunsa Advantech gna co3panus
CUCTEM MOHMTOPUHIA OYUCTKM
CTOYHbIX BOA

OuncTKa CTOYHbIX BOA COCTOMT M3 MHOXKECTBA
pa3fnYHbIX 3TanoB, BKAKOYALWMX NPOLECCHI, CBA-
3aHHble C NpocenBaHWeM, 0TKayKoM, aspauuen,
ocaxfjeHuem, ¢unbTpauneir, HedTpanusaumeit,
XNOPUPOBAHUEM, yaNeHNEM OCTATKOB, COpaXMBa-
HMeM ocafka u cOpoCoM CTOYHbIX BOA. Bcé ato
TpebyeT HAZEXHOI 1 AaBTOMATU3UPOBAHHOI CUCTe-
Mbl MOHUTOPWHTA, YTOGbI rAPaHTMPOBATL NPABUIIb-
HOCTb BbIMOJIHEHUSA KaX[O0r0 3Tana, KOHTPONUpO-
BaTb UCMPABHOCTb 06OPYAOBAHNA U 3alMUTy pa-
604ero nepcoHana OT BO3AENCTBUSA 3arpA3HAIOLMUX
BelleCTB, NaTOreHOB MU BPEfHbIX XUMUKATOB.
B Teuenue gonroro Bpemenu Advantech siBnsetcs
BAXKHbIM NOCTABIMKOM 060PYAOBAHMS, HeOOX0AN-
MOTO [ MOCTPOEHUA UHTENNEKTYaNbHbIX CUCTEM
BO MHOIMX NPOEKTaX N0 OYUCTKE CTOYHbIX BOA Ha
TaBaHe W B fpyrux CTpaHax no BCeMy MUpy.

B 0flHOM 13 CBOMX HOBBIX PELIEeHNIl 15 MOHUTO-
pUHra HapyXHbix ycTaHoBOK Advantech pekomeH-
AyeT 1Cnosb30BaTb MOAY/b BBOJA-BbIBOAA CEPUM

Kak co3patb ugeanbHoro
NOMOLHMKA ANIA NOKYNOK
B TOProBOM LeHTpe

KomnaHnus Wistron Corporation — KpynHblit Taii-
BaHbCKM NPOU3BOAMUTENb, CNELMANU3NpYyOLWUINCs
Ha MH(HOPMALMOHHbBIX N KOMMYHUKALMOHHBIX TeX-
HONoruAX, BKNtoyas HacTonbHeble MK, cepsepel, Ho-
yTOYKH, cuctembl xpaHenus, K-TeneBusopsl, nop-
TaTUBHbIE YCTPOMCTBA, a TakxKe 060pynoBaHue ans
MefULMHCKOTO NMPUMEHeHUs, B Mae 3TOro ropa
ohuUManbHO 3anyctuna CcepeucHOro pobota
Wisbot. HoBbIit MOGUIbHBI POGOT NpefocTaBaseT
pAL CEPBUCHBIX YHKLMIA 15 TOPTOBbIX LLEHTPOB,
60NbHNUL, WKON, OTENEN W APYrUX NPUMEHEHU.

[lnpekTop GU3HEC-TpynMnbl UHTENNEKTYaNbHbIX
npoayktos Wistron Yen Cu NHb oTmeTuna: «Xots
Wistron 1 HauuHana kak OEM-npou3sogutens,
C rOAAMM Mbl CO3[3aNMN PAJ OCHOBHBIX TEXHONOTWIA U
B HacToOslLee BpeMs pacrnosnaraem 6onblmumu Bo3-
MOXHOCTAMU MO UHTerpauun. Mol Gyaem ucnonb-
30BaTh Pecypchl U CTpaTernyeckue anbsaHchl Ans
CO3faHUsA CepBUCHBIX PO6GOTOB, CNOCOGHbBIX BbI-
NOJHATL Pa3NUYHbIE CLEHAapUU, 1 BbIXOJA MX Ha
PBIHOK».

Cuctema rapaHTUPOBAHHOTO
nutaHua CyberPower
Ans xnebokomOuHara

3aBeplueHa MHCTaNNALMA CUCTEMbI rapaHTUPO-
BaHHoro nutaHus CyberPower mowHoctbio 60 KBA
¢ 6aTapeiiHbiM MaccMBOM, 06eCneynBalolLMM OfNH
yac aBTOHOMHOM paboTkl cepsepHoro 060pyaoBa-
Hus Ha AO «BnagumMmupcKuii xneboKoMOuHaT».

KntoyeBbiMM 0COBEHHOCTAMU X1€60MEKapHOro
NPON3BOACTBA ABNAIOTCA HENPEPLIBHOCTb TEXHOO-
TUYECKOro npoLecca 1 HefonycTUMOCTb AUTENb-
HOTO XpaHeHUs roToBon NpoAyKLun. Makcumans-
HOE YNUCO MPOU3BOACTBEHHBIX MPOLLECCOB Npef-
NPUATUA aBTOMATU3MPOBAHbI 1 OLU(POBAHbI, BHEJ-
PAIOTCA COBPEMEHHbIE TEXHONOMNN 1 HOBbIE (OPMbI
COTPYAHMYECTBA C MOKyNaTeNAMM U NOCTaBLNKAMU.

Tak, netom 2021 roga 6bi1a 06HOBIEHA CUCTEMA
rapaHTMpOBAHHOMO NUTAHWA ANA CEPBEPHON KOM-
HaTbl, B COCTaBe KOTOpoit 15 60eBbiX CepBepos,
obecneynBaloLx NPOU3BOACTBEHHBIE MPOLLECCHI.
[Ins HenpepbiBHOI 3alWMTbI U 06ECNeYeHNns BbICO-
KOKauyeCTBEHHOrO 3N1eKTPONUTaHUA B N11060I Mo-
MEHT BpeMeHu 1 B 11060 cuTyaumn 6bin BbibpaH
NpoMbILWNEHHbIA TpExdasHbIii UCTOYHUK Becnepe-
6oiHoro nutanus CyberPower HSTP3T60KE. Mo-
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ADAM-6300, nockosibKy OH Moaaepxusaer bec-
NPOBOAHYIO CBA3b Yepe3 COTOBbIN MapLIpyTU3aTOP,
Takoit Kak ICR-2431 unu ICR-4453, a Takxe TOno-
NIOTUI0 TMPNAHAHOM Lenu ¢ nomoubio Ethernet.
Mopynu BBopa-sbiBoga ADAM-6300 noppepxu-
BatoT Modbus u npotokon OPC, 3a cyér yero oH
MOXET COOMpaTh AaHHble C PA3IUYHBIX MOJEBbIX
[ATYNKOB W OTNPABAATbL UX HEMOCPEACTBEHHO Ha
NOrPaHUYHbI CepBep MUn B 061aYHyI0 CUCTEMY
SCADA 6e3 HeobXxoAMMOCTU B AOMNOJHUTENbHbIX
W03ax UAKU NPOTOKONAX.

[ina nomelweHnit AN BHYTPEHHUX YacTeil CTaH-
LMW OYMCTKM CTOYHbIX BOA UAEANbHBIM pelieHnem

Mo koHcTpyKuum po6oT Wisbot pasaenéH Ha ase
4aCTU: BEPXHIO M HUXKHIOW. HUKHAS BbINOAHAET
(YHKLMW ABUXKEHUS, HAaBUTALUU U 0GHapyKeHuUs
npenaTcTBuii. B BepxHel npeacTaBieHbl pasniny-
Hble CEepBUCHbIE NPUNOXEHUSA, B 3aBUCUMOCTH OT
KOHTEKCTa 1CMob30BaHus. Po6GOT Ans TOProBbIx
LIeHTPOB OCHALLEH YeTbipbMa 3D-kamepamu. Momu-
MO Pacrno3HaBaHWsA L, OH MOXKET BbIMOJHATb PAL
NOTUYeCKnX Bbluncnenunit ¢ dyHkuuamu MW, Bknto-
4as BO3MOXHOCTb MAEeHTUhULUPOBATL TOBApPLI HA
NoNKax, OLeHNBaTb BPeMs NOMNONHEHUA 3aNacoB u

kasartenu KMNJ 3toit mogenu gocturatot 96% B HOp-
MaNbHOM pexume u nogHumatotcs fo 98% B ECO-
pexume. VIHHOBALMOHHbIN NOAXO0A NO3BONAET NPU
3TOM CHWXaTb TeNOoBYl Harpy3ky Ha cam Wb,
4TO, B CBOIO OYEPELb, CHUXKAET U3AEPIKKM HA YTU-
NM3aUMI0 BbIAENSEMOTO Tenna u 6naronpusiTHo
CKa3bIBAETCA HAa HAAEKHOCTU CUCTEMbI B LLENOM.
[lononHuTenbHO cpean 0COBEHHOCTEN CUCTEMbI
MOXHO OTMETWUTb HaJnyMe He3aBUCUMOrO 3apsj-
HOrO YCTPOICTBA, XONOAHbIN CTapT, NOPT aBapuii-
Horo oTkntoyeHus EPO, 6oratble BO3MOXHOCTH MO
MOHUTOPUHTY U YNIPaBAEHUIO CUCTEMON.

Cpenu obs3aTenbHbIX TpeOOBaHMI 3aKa3uuka
Gblna yKkasaHa Heobxo[MMoCTb 0becneynTs ofuH

www.cta.ru

BYOHM CUCTEMHOWM MUHTETPALLUM

ABNAETCA cuctema BBOAa-BbiBoga Advantech —
ADAM-3600, B TOM YyuCae AN MHTErpaLumn B yxe
cywecTBytolme cuctembl ¢ pasHopogHbimu TJIK
unin yctapeswum obopygosaHuem. ADAM-3600
NpeacTaBaser cob0i UHTENNEKTYANIbHYIO CUCTEMY
BBO/1a-BbIBO/ia, KOTOPAA OCHALLEHa NpoLeccopom
Ha 6ase apxutektypbl ARM, 6ecnpoBOgfHbIMK
nHTepdeiicamu Zigbee/Wi-Fi/3G/4G/GPRS n npo-
rpammHbiM obecneyeHnem WISE-EdgeLink, obec-
neynBaloLMM YHUBEPCaNbHYIO NOAAEPXKKY NPOTO-
Konos, Bkatoyas Modbus, PLC, MQTT u OPC UA.
Ecnu xe ectb HeobxogumocTb BHegpeHus NN Ha
o6bekre, MIC-710AI cTaHeT yyWwnM BapuaHTOM
ANA NOrpaHUYHOro cepBepa, KOTOPbIA MOMOXET
paspabartbiBath npunoxenus WW. PaspaGotaH-
HbIll Ha 6a3e BepyLeil BbIYUCAUTENbHOI NnaTdop-
mbl NVIDIA Jetson c noBbllWeHHON! yaaponpoy-
HOCTbIO M NpeAHa3HaYeHHbIN ANA IKCNAyaTaLum
npu Temnepatypax ot —10 fo +60 °C,
OH MOAXOAUT W [N NPOEKTOB MO E H E
aBTOMaTM3auuM ropoga, 34paBo- H a
OXpaHeHWsA, NPou3BOACTBA, @ TakK-
e NpuUNoXeHnin ans po6otos u
AloT. ®

yBEAOMAATL 06CNYKMBAIOWMIA NEPCOHAN ANA UC-
npaBfieHnsi HECOOTBETCTBUS TOBApPOB.

HuxkHss nnatdopma — 370 Ta yacTb, KoTopas Tpe-
Gyet HanbosbLIENH BBIYUCTUTENIBHON MOLHOCTH, U
OHa J0MKHa BbITb OCHALLEHA Pa3INYHBIMK AaTuMKa-
MM, INAAPOM U Pafapom. Itomy poGoTy TpebytoTcs
MOLLHbIE BbIYMCTUTENbHbBIE BO3MOXHOCTMU AN1S Of{HO-
BPEMEHHOTO BbINOHEHUS HECKOMbKUX 334y, TAaKUX
KaK MpUHATME pEeLleHUs 0 MyTU NepeMelleHui, Bu-
3yanibHOE pacrno3HaBaHWe W CBA3b C CEPBEPHOIA
yactbto. Bot noyemy Wistron Beibpana cotpynHuye-
ctBo ¢ ADLINK B Mcnonb3oBaHWM roTOBOrO pelleHuns
ROScube, coyeratowero B cebe npoueccops Intel u
onepaumoHHyto cuctemy pobora ROS2.

B otnuMe oT pelueHuii, UCnonb3yiowmx oTaeNbHbIe
KOMMbIOTEPbI A1 BEPXHEN U HUKHEI YacTel, KOHT-
ponnep ROScube ADLINK obecneunsaet Bce dyHK-
LMOHaNbHbIe TPEGOBAHUS C MOMOLLbI eAUHOM nnaT-
topmbl. B byayuem runepsuzop ACRN moxHo Gymet
MCMO/b30BaTb A4S MOAAEPKKM NpU-
JIOKEHN, paboTaloWMX B Pa3NUYHbIX
OMnepaLmMoHHbIX CUCTEMAX, C MOMO-
Liblo TEXHONOTUM BUPTYanu3auuu,
4TO CAENAeT NPOEKT el Gosee Mac-
wrabupyembim 1 ruékuM, @

yac paboTbl cepepHOro 060pyA0BaHNA B aBTO-
HOMHOM pexume. [ BbINOAHEHUs 3TOT0 YCN0BUA
MBM 6bin gononHeH 6atapeiHbiM MacCMBOM, CO-
CTOAWMM 13 40 CBUHLLOBO-KMCNOTHBIX aKKyMyNa-
TOpOB EMKOCTb0 200 A*Y KaAbliA.

3a HaAEXHOCTb U HENPepbIBHOCTL paboTkl 3TOT0
MaccuBa OTBEYaeT CUCTEMA MOHWUTOPUHIA U ynpaB-
NIEHUS aKKyMyNSATOpHbIMU Gatapesimu BMS Cyber-
Power (Battery Management Systems), B coctase
KOTOpO# KOHTposiep c6opa 1 06paboTku uHdop-
mauuu BM 100 v pa3meléHHble Ha akKyMynaTop-
HbIx Gatapesx gatuuku BP100-12V. Barapeitble
AaTYNKN KOHTPONMPYIOT TeMNepaTypy, Hanpsxe-
HUME W BHYTPEHHee COMpPOTUBNEHUE KaXA0N aKKy-
MynATOpHOIt 6aTapen. B pexume nog3apspa 6ara-
peit HanpsXeH1e BbIpaBHUBAETCA MEXAY BCEMU
aKKyMynATopaMmu Lienu, npeoTepallas nepesapsj
1 NpexpaeBpeMeHHyto ferpafaunto kaxpoi AKB,
MOBbILAA TEM CaMblM 06LLLYI0 YCTONYMBOCTb U CPOK
cy*6bl 6aTapeitHoro MaccuBa B LEIOM.

Takum 006pasoM, MOHUTOPUHT
KaX[0oro y3na CUCTeMbl rapaHTUpo-
BAHHOrO NUTaHWA NOJHOCTbIO aBTO-
MaTU3MpOBaH W nepepaét uHdop-
MaLuio B pexuMe peanbHoro Bpe-
menu. @
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https://www.prosoft.ru/products/plk-i-sistemy-vvoda-vyvoda/sistemy-udalennogo-vvoda-vyvoda/moduli-serii-adam-6300-s-podderzhkoy-modbus-i-opc-ua/
https://www.prosoft.ru/products/brands/adlink/
https://www.cyberpower.com/ru/ru/company/news/newscontent/NW-0000425-01
https://www.cta.ru/
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MPOMBILUEHHBIN MNJAHLWETHbI KOMIMbIOTEP

Ypo6Hble

akceccyapbl
CkKaHep WTPUX-KOAO0B

3apagHasa cTaHuusA

Ha HeCcKoJIbKo
ycTpoiicTB CuntbiBaTeNb

MAarHUTHbIX KapT

3apagHas cTaHumA

Ha HEeCKO/IbKO Kpennenue VESA
6arapeit

MpoMbIlwNeHHbIA NNAaHLEeTHbIA KOMMNbIoTep

C NPOEKUMNOHHbIM éMKOCTHbIM CEHCOPHbIM 3KPaHOM
c nokpbiTvem Gorilla Glass 3 Ha 6a3e npoueccopa
Qualcomm SD660 nopa, ynpaBneHnem onepawloHHOMN
cuctembl Android 10

» [Awnana3oH pabouen Temnepatypbl —10...+50°C

» CootBetctByeT cTaHgapty MIL-STD-810G no yctonumBocTtn
K yAapam v BMbpauuu

» 3awwmTa IP65 oT nbIIN 1 BAarm no Bcemy Kopnycy
 lMwutaHme ot ceTn nocroaHHoro Toka 5/9 B
« ABTOHOMHas pabota B TeueHue 12 yacos

© 7 (495) 234-0636
I)ROSOF T ‘ OPULMASIBHLIN AUCTPUELIOTOP INFO@PROSOFT.RU WWW.PROSOFT.RU

Pexnama


https://www.prosoft.ru/

YnpasneHue Ha 6a3e MK
B popmare Konepa

YnbtpakomnakTHbii Embedded PC cepumn CX81xx
C MHTErPUPOBAHHLIMM MHTEPhENCAMM NONEBLIX LLIWH
1 NOAKNI0YeHneM Moaynen BBOAa/BbiBOAA

New Automation Technology


https://www.beckhoff.com/ru-ru/
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