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Poccuiickan 3neKTpoHUKa ANA 0TBETCTBEHHbIX NPUMEHEHMNi

Moanepxusaembie 0C

—

CompactPCl 2.0, 2.16, 2.30, Serial

I B D

Inb6pyc-4C baikan-T

Intel Core i7
1xGbe, 2xPCle x8, 4xPCle x4

8 I'b RAM, 16 I'b SSD,

5xPCle 1.0, SATA IIl, 2<Gbe,

Intel Xeon D

32 T'b DDR4, 24xPCle 3.0,

AMD Ryzen Embedded
86 DDR4, 16 I'b SSD,

AN MEXMOAYNbHON 3xSATA II, 9xUSB 2.0, DP 1920x1080@60 kaap/c 2xSPF + 10 Gbe, 2xDP 4K, 2xUSB 3.0
KOMMyTaLmu 3xGbe DP 1920x1440@60 kanp/c
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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 coAepxaHue 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

CTA 3/2022

ITepexoAMM Ha OTEYECTBEHHBIE ITPOAYKTHI!

IToA AO3YHIOM MMIIOPTOHE3aBUCUMOCTI 1 MUMIIOPTO3AMEIEHNMs MBI 11y6AN-
KyeM LIeABIN PsiA crarert 3Toro Beirycka «CTA». OpHa 13 HUX paccKasKkeT o poc-
curickont maatdpopme MasterSCADA 4D, na 6ase KOTOPOVL CO3AAIOTCST CUCTEMBI
aBTOMATU3ALMUNU U AUCIIeTIepu3aynn. Ml oBeaaem 1 06 YCIICIITHOM OIIbITe
MHTErpayun OTeYeCTBEHHBIX IPOAYKTOB B 00AACTI aBTOMATU3ALINM: ClIeLua-
avcrst komraanii AdvantiX u MITC Codr «toppyskman» kommsiorepst ¢ LITTY
«Dapbpyc» n SCADA-cucremont MasterSCADA. Emgé oana craTss, Taroke
rocBsAIgEHHAs 0630py BosmoskHOCTeN oTedectBeHHON MasterSCADA 4D,
PACCKAKET BaM O MOACPHM3ALNMI CHUCTEMBI yIIpaBacHms gerrpudyron L1-30,
yeranosaenron 8 HMML] (AKM n BD) LTHINIA BBC Murno6opomsr Poccnn.

O HOBOWM, PACIIMPEHHOV BEPCHM POCCUTICKOM CUCTEMBbI BUACOAHAAMTUKM «Revisor
Lab» nop nassarmem «Complete» Hamt pacckas B 3ToM SKypHase. Bsl mosHako-
MUTECH C COCTABOM PYHKIMOHAABHDBIX MOAYAETA 11 BO3BMOSKHOCTSIMIM CUCTEMBL.

He cexper, 4to ¢ BBepeHMEM JKECTKMX CAHKIIUI IIPOTMB HALIIET CTPAHBI MHOIVE
EBPOIIETICKIE ITPOMU3BOAUTEAN IIOCIICIINAN IIPOACMOHCTPUPOBATD AOSIABHOCTb
CBOMM ITPABUTEABCTBAM U, BOIIPEKN 3APABOMY CMBICAY, IIOKMHYAM HAII PHIHOK.
Kak M3BeCTHO, CBATO MECTO IIyCTO He OBIBACT, M CETOAHS MbI AHOHCHUPYEM
KapMaHHBIE IIEPCOHAABHBIC KOMIIBIOTEPBI OT pa3paboTdymKa 3aIjuIEHHBIX
MO6MABHBIX pernennit — xomnanun Emdoor. Ha oreuectsennom poike
npoMmbIIAeHHBIX Ethernet-koMmyTatopos ToXKe OXKMAAIOTCS CEPLE3HbIE
TTOABMIKKM: TTpom3BoAuTeAn n3 Poccum m matepukosoro Kuras sanmumaror
ocBobOsKAaTOIgTecs: HMUIIN. MpI pacckaskem Bam O HOBBIX MMEHAX U OpeHAax,
3a KOTOpbIMI OyAyIee.

Hosoe macen PXES-2314T or kommanmm ADLINK nossoasier co3aasaTs kom-
IIaKTHBIE 74 IIPU 3TOM GBICTPOACTICTBYIOIINE MOAYABHBIE MHCTPYMEHTAABHBIE
cucremsl. O paspaborke ADLINK unrarite B 3TOM BbIITyCKe.

OAHB W3 CTaTel 3TOrO HOMEpa IOCBAIJEeHA paspaGOTKe MaTeMaTUIECKON
MOAECAN, HO3BOA5HOH.]€I:1 OIITUMMU3UPOBATD CKOPOCTb ITPOXOAKN IIPU 6YpeHI/1T/1
HCCI)TCI‘8.3OBI71X CKBa’KMH. Pa3pa60TKa MOJKeT OBITh TTOA€3HA IIpr OCBOCHUN

HOBBIX Mecn‘opoxq;eﬂmﬁ.

ITAO «'MK Hopnabckmit HUKeAB» BHEAPSIET Ha CBOMX OOBEKTAX COOCTBEHHYIO
PaspaboTKy — CUCTEMY MOHUTOPVHIA COCTOSIHWUS PE3EPBYapOB M HACOCHOM
XPaHMAMUIgA aBAPUWUHOTO AM3EABHOTO TOIAMBA. DTa aBTOMATU3MPOBAHHAS
cucrema GYHKLYMOHMPYET B YCAOBUSIX CYPOBOTO KAMMATA 11 TAPAHTUPYET IIPeA-
oTBpaljeHne AIOOBIX HEIIITATHBIX CUTYALIMI, 3a9aCTYIO YPEBATHIX TEXHOTCHHBIMI
KaTacTpodamm.

KOHCTPYKTUBBI B CTAaHAAPTE €BPOMEXaHMUKM OT Kommarmn Schroff mssectHsr
IIMPOKON HOMEHKAATYPOTL M, COOTBETCTBEHHO, IMOKOCTBIO KOHPUIYPUPOBa-
unst. Kpurepnsm onTumasbHOTO BRI6Opa MEPEAHUX ITAHEACH AAS TIEIATHBIX
IIAAT M KAPKACHBIX BCTABHBIX MOAYAET IIOCBSIIIJeHA OAHA M3 HAIIUX CTATET.

Pepaxyms sxyprasa «CTA» mpopossKkaeT 3HAKOMUTD BAaC C IMOCACAHUMMU
AOCTMIKEHUSAMU 3 MMUPa aBTOMATHU3aUmUM, 0CODO BBIACAS ITYOAMKALIUH,
HOCBAIJEHHBIE OTEYECTBCHHBIM IIPOAYKTAM 1 PaspaboTKam. A ermjé Mol paabr,
9TO BBI OCTAETECH C HAMM, M JKEAAEM BalIemy OM3Hecy cTabMABHOCTH M IIPO-
BETaHMsI, HECMOTPsI HIA Ha KaKue TpyAHOCTH!

Copowis,
/? C. Copokmnu

Bcero sBam p06poro!

www.cta.ru
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MporpammHo-annapaTHblii KOMNJIEKC Ha 6a3e
KomnbioTepoB ¢ UMY «3Inb6pyc> ot AdvantiX
n SCADA-cuctembl MasterSCADA 4D ot MIC Cochr

Mapuna Bockpecenckas, Anexcandp Kpacuavrukos

B cTatbe paccMoTpeHbl IMHElKa KoMnbloTepos Ha 6ase LMY «3nbbpyc»

oT poccuiickoro npoussoautens AdvantiX u npeumywecrsa SCADA-cuctemsl
MasterSCADA 4D ot poccuitckoro paspa6otumka MIMC Codr.

MES ERP B[] Bl BigData loT/lloT  Y4éT pecypcos

Mpunoxenus
WHTepdheicol
Cepaep MasterSCADA DyHKUMK
NpaiiBepa

NcTO4HMKM AaHHbIX

MK OPC-cepsepa VcTpoiictBa  Basbl TexHonorunyeckoe [Natunkn
CBA3K NaHHbIX 060pynoBaHue

Ucnonb3oBanue NPeMMyLLECTB KOMNAKTHbIX
PXle-nnatchopm Ansa Mo6UAbLHBIX NPUNOXKEHUIA
TECTUPOBAHUA U U3MEPEHMIA

Anopeii lonosacmoes

B cTaTbe paccMaTpuBatOTCs paznuyuma MeXAY TPAaAULMOHHBIM U MOLYNbHbIM
npu6OpHbLIM 060pPYL0BaHNEM, 0OCYKAAIOTCA NPEUMYLLECTBA U OCOOEHHOCTH
Kawgoro u3 Hux. Knaccuyeckas PXI-nnathopma obecneynsaet MoaysbHbIi
noaxof K MOCTPOEHMIO CUCTEM U3MEPEHUS, TECTUPOBAHUSA U CHOPa fAHHBIX.
OgHako npucywme PXI-060pyLoBaHMio NpenmyLLecTa rmbKocTy,
IKOHOMUYECKOMN IHEKTUBHOCTHU, CKOPOCTU U3MEPEHUS U TOYHO
CUHXPOHW3aLMW UHOTAA TPYAHO NEepeHecTy 3a npefenbl naboparopum u3-3a
HefocTaTouHoN noptatuBHocTU. HoBoe waccu PXES-2314T oT KomnaHuu
ADLINK ycTpaHseT 3T0T HeJ0CTaTOK 1 OTKPbIBAET YHUKAbHYIO HULLY
KOMNAKTHbIX, MOGU/IbHBIX MHCTPYMEHTA/IbHBIX CUCTEM, MO3BOSIOWNX
NPOBOAUTL BbICOKOTOYHbIE U3MEPEHUSA W TECTbI B CaMblX Pa3NIMYHbIX YCAOBUSAX.

CONEPXAHUE

MepeaHne navenu WM KapKacHble BCTaBHble
monynu Schroff gna neyatHbix nnar —
Kak BblOpaTb onTMManbHoe pelueHune

Buxmop Iapcus

B cTarbe paccmatpuBaloTCs KpuTepum BoiGopa nepeaHux naHenen

I/ IEYATHBIX MIAT U KAPKACHbIX BCTABHbIX MOAY/IEN, COOTBETCTBYIOWMX
cTangapty M3K 60297 (EBpomexaHuka), B 3aBUCMMOCTY OT TpeboBaHMit
KOHKPETHOII peluaemoil 3aia4u Ha NpuUMepe WIUpPOKO HOMEHKIATYpbI
NaHHbIX U3aenuit ot KomnaHum Schroff.

Wctopus umnoproszameleHus
¢ MasterSCADA 4D B aBTomaTnsauyuu ohucos

Onvea Kucenésa, Ilasen Conosevés

B 2022 ropy TeMa TEXHONOTNYECKO HE3aBUCUMOCTH OTEYECTBEHHbIX
pewenunit ACY Tl cTana ofHOM 13 CaMblX BAaXHbIX HA POCCUIACKOM pbIHKeE.

B cTatbe npuBeaéH npumep BHepeHUA COBPEMEHHOA
MMnopToHe3aBMcuMMoit poccuitickoit nnatcopmbl MasterSCADA 4D B kauecTBe
€[IMHOII CUCTeMbl aBTOMATU3ALMM U AUCNETYEPU3ALUN YETbIPEX ODUCHBIX
3gaHuit. Ctatbs GyAeT MHTEpecHa TEXHUYECKUM CMeLManucTam, enaoumm
3HaTb, Kakoe 060pYAOBaHNe MOXHO NOAKMIOYUTb B CUCTEMY, TaK KaK B Hell
nepeyucieHbl TUNbl 060py[oBaHMS, UCNONb3YeMble NPOTOKOIbI Nepefayn
DaHHbIX, NPUBEAEHbI NPUMEpPbl 3KPaHHbIX HOPM U UHTErPUPOBaHHbIE
MH)XEeHepHble cUCTeMbl. A TaKKe CTaTba ByaeT MHTepecHa 3aKasynkam

1 NPOEKTAHTaM, KOTOpble XOTAT 3HaTb 06 onbiTe U 3thdeKTe BHELPEHUSA

He U3 peknamHbix GpoLtop, a ¢ peanbHo paboTaioLero oobekTa.

www.cta.ru
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30 KapmanHble nepcoHanbHble
KomnbroTepbl Emdoor

Mapuna Bockpecenckas

B cTatbe Mbl 3HaKoMUMCA

c npoussoautenem Emdoor, ero knwoyesbiMu
npeuMyLLecTBamMu 1 paccMatpuBaem obuwmit
0630p obopynoBaHus. Moapo6HO onucaHbl
TeXHUYeCKMe XapaKTepucTUKM KapMaHHbIX
NepCcoHasbHbIX KOMMbIOTEPOB,

UX NPeuUMyLLEecTBa u cepsl NPUMEHEHUS.

36 Poccuiickoe nporpaMmmHoe o6ecne4yexmne
Revisor Lab ans BuaeoaHanuTuku

Mapuna Bockpecenckas

B cratbe npepcrasneH 0630p POCCUIICKOTO pa3paboTyiKa nporpaMmMHOro
obecneyeHns ans cUCTem BuaeoaHanuTUku Revisor Lab. OnncaHsl oCHOBHbIE

aKTyasibHble aHAIMTUYECKME MOZY/H, @ TaKXKE HOBAs PacCluMpeHHas
pepakuusa VMS Revisor nog HassaHuem Complete.

44 MNMpomblwneHnublie Ethernet-kommyTtatopbl.
KTo npuaér Ha cMeHy Npu3HaHHbIM
nuaepam pbiHka?

Cepeeii Bopobvée

B cTaTbe NpuBOAMTCS KpaTKUit 0630p HOMEHKAATYPbI NPONU3BOAUTENEN
npombilwneHHbix Ethernet-kommyTatopoB, KOTOpble He NOABEPIKEHSI
BNIMAHNIO BHELHUX OTPaHUYEHNIA.

10550286 Series
o Cuerewa swneonadmiopewns

TlponLILNGHHbIi L3-KomwyTarop
Mponsiwnennas
BUAROKaNEDA

TNS5500D

OMBiLneHHbI L2-KowNyTarop

CKnag KownoHEHTOR Lex npow3soncrea CKnag roToB0M MPOAYKL

IPC2000G Series
[ NP318T Series

SW-Ring IESTI10 Series

ES618 Series X
36/46 IES6116 Series

Ltk Darnk
JRT5300 Series TENTEPATYDS BN@XHOCTH
pOMbILINEHHb
CoTOBbIH poyTEp

1AP2312 Series 1GW1114 Series
n POMBILEHHEIA
Modbus-wnio:

MRP [E62439-2

IES6220 Series
Raran Cucrema Darnc Cuctema
meiMa noxaporywenns K AbMa  noxaporywenns

52 Marematnyeckas mofesib MEXaHU4ECKOiA
CKOpOCTU mMpoxoaAKu Anga onTuMasibHoOro

ynpasnenus 6ypeHnem He(pTera3oBbix CKBaXuH

Anexcandp Llynpuxos

PaccmoTpeHa HoBas Matemaruyeckast
Mogenb GypeHus, onuchiBaiowas
XapaKTep U3MEHEHUS MeXaHUYecKoil
CKOPOCTHM NPOXOAKU B (hyHKLMM

OT Harpy3ku Ha gonoto. Mogensb
nocTpoeHa Ha 6ase cuHyconasl,
MpeaCTaBieHHON TpeMs YneHamm
psaga MaknopeHa, fokasaHa

€€ afieKkBaTHOCTb Npoueccy GypeHus.

v, M4

[ S

Mogenb npegHasHadyeHa Mogens
L1 UCMOJIb30BaHNSA B CUCTEME v, cKeaxima 1
ONTUMANILHOTO YNpaBeHus bypeHnem Vi CKBDKHHA 7

V, CkBaxuHa 9

Hechera3oablx CKBaXWH.

G, H
0 2 4 6 8 10 12 14 16 18
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56 Cucrema MOHUTOPUHIra COCTOAHUA

pe3epByapoB U HACOCHOI XpaHunUuwa
aBapUItHOro AN3eNbHOro0 TONNNBA HA 06bEKTaxX
NMAO «I'MK ,,Hopunbckuii Hukenb »

Jmumpuii Egpanos, lepman Ocaouuii

B cTaTbe onucaHa cuctemMa reoTexHMYECKOro MOHUTOPUHIA, NO3BONAIOWAA
nosyyatb iUArHOCTUYECKME laHHble O COCTOSHUN pe3epByapoB U HAaCOCHOW
XpaHWUnMLa aBapuitHoro Au3enbHoro Tonamea B Hopunbcko-TaiimblpcKoi
3HepreTuyeckoi komnaHuu B KpacHospckom kpae. Cuctema paspabotaHa,
CNPOEKTUPOBaHa, CMOHTUPOBaHA U cogepxutcs cunamm 000 HayyHo-
TeXHUYeCKMit LeHTp «KoMnaeKcHbIe CUCTeMbl MOHUTOPUHIAY. Cuctema
(YHKLMOHNPYET B YCNOBUAX CYPOBOTO KIMMATa C XOAOM TeMnepartyp

B0 85°C n ycToitunBo pabotaet gaxe npu —60°C. MnaHupyetcs
AasbHelilee pa3BuTHE CUCTEMbI U JOOCHALLEHNE €10 UHbIX 0OBbEKTOB

Ha NpeanpuUATUM, a TaKKe pa3BUTUE TEXHONOMUI re0TeXHUYECKOro
MOHUTOPUHIA B PETUOHE B LiENIOM.

60 BoccraHoBnexve paéorocnoco6HoCTH

uentTpucpyrm 1{-30
1 MofepHM3auus CUCTEMbl YynpaBneHus

Tanuna Beceayxa, Makcum Anmonenko

B cTatbe onucaHa MofepHMU3aLMA CUCTEMbI YNIpaBAeHNA
ueHTpudyroii Li-30 Ha 6a3se poccuiickoro nporpaMmmMHoro obecneyeHus
MasterSCADA 4D.

14, 25, 34, 42, 51, 59, 64

3 YouTube

Cmotpute Ha Hawem KaHane YouTube

0 nepcneKTMBax 0TE4eCTBEHHOro
arponpomMbIlNIEHHOro Komnyiekca

CTA 3/2022
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NMporpammHoO-ANNAPATHLIN
KOMIMJIEKC

Ha 6a3e KoMMnbloTe
c LLNY «9nbb

u SCADA-cuctembl
MasterSCADA 4D ot MINC Codr

poB

pyc» ot AdvantiX

MapuHa BockpeceHckas, Anekcanap KpacunsHiikos

B cratbe paccmoTpeHsl nuHeika komnbioTepos Ha 6ase LMY «3nsbpyc» ot poceumckoro
npoussogutens AdvantiX u npemmywecrsa SCADA-cucremsl MasterSCADA 4D
oT poccuitckoro paspabotumka MINC Codr.

Bornpockl nMNoOpTO3aMeIeHUs U yCTa-
HOBKHM TIOJHOCTBbIO POCCUHCKHUX MPO-
rPaMMHO-aNMNapaTHbIX KOMILJIEKCOB Ha
MPEANPUSATUSIX TABHO SBJISIOTCS IPUOPU-
TETHOM 3amayell OTeYeCTBEHHBbIX pas3pa-
60TunKOB. Poccuiickre TeXHOJIOTMU aK-
TUBHO PAa3BUBAIOTCS, [TO3BOJISIS TOCTETIECH-
HO KOHKYPUPOBATh C 3apYOCXKHBIMU MTPO-
U3BOAUTENSAMU cucTteM. Ha tekymuii Mmo-
MeHT B Poccuu ecTb HECKOJIBKO pa3padoT-
YUKOB MPOLECCOPOB, U JAHHAs CTaTbsl
OCBETUT peLIeHUs1 Ha 0a3e MpoLeccopoB
«OnpOpyc» OT POCCUIMCKON KOMIaHWU
«AIBAHTUKC», a TakXe MPOU3BOAUTEIS
SCADA-cuctemsr MasterSCADA 4D.

AO «MULCT», mpaBonpeemank TOO
«Mockockuit Llentp SPARC-TexHOM0-
T'Uif», HAYaJI0 CBOIO JESITETbHOCTh B arpe-
nie 1992 rona na 6a3e otnenenuii Muctury-
Ta TOYHOU MEXaHWKU W BBIYUCIUTEILHON
texHuku umeHu C.A. Jlebenesa (MUTM u
BT) — nuaepa oTeuecTBEHHOTO 2JIEKTPOH -
Horo MamrHoctpoeHus. B 2007 romy ObL1
TMpecTaBiIeH Mmpoleccop «Apopyc». Cie-
IYIOLIUM 2TarloM Pa3BUTHUS apPXUTEKTYPBI
crana SoC (cuctema Ha KpucTajie) «b-
opyc-S», Bermemmas B 2010 romy. Jlomosn-
HEHHUEM K «DJIBOpYc-S» cTaJl KOHTPOJUIEp
reprepUiHBIX YCTPOICTB, KOTOPBIIA 00eC-
MeYWJT MMOAAEPXKKY PA3TMYHbBIX OOIIETIPY-
HSITBIX U IPOMBILIUIEHHBIX UHTEP(EICOB.

Janee mpolieccopbl BBIXOAWIN C 3aBUI-
HOI peryisipHOCTbIO, U, HAKOHEII, B arpe-

sie 2014 rona kommanust «MUCT» npencra-

BuIa «Dnpopyc-4C» ¢ 4 sapaMu, KOTOPBIi

U SIBJISIETCSI OMHUM U3 TePOEB ITOI CTaThu.

[Iponomxkas yBe1MuuBaTh MPOU3BOIUTEb-

HOCTb CBOMX MPOLIECCOPOB, KOMITaHUS

«MUCT» 3zamyctuna «9ap0pyc-8C» B

MaccoBoe nmpousBoactso B 2016 roay [1].

OcHoOBHast AesITeTIbHOCTh KOMITAHUY B Ha-

CTOsIIIee BPeMsl COCPEOTOYEeHA B CIIEAyIO-

LIMX 001aCTAX:

@ urccienoBaHne U pa3paboTKa apXuTeK-
TYPBI MUKPOTIPOIIECCOPOB;

® TIPOCKTUPOBAHNE MUKPOIIPOIIECCOPOB
Ha TTy00KO CyOMUKPOHHBIX HOPMaX;

® TIPOCKTUPOBAHNE MUKPOIIPOIECCOP-
HBIX HA0OPOB, CUCTEM TAMSITH, KOHT-
pOJUIEPOB;

® pa3paboTKka U TPOM3BOACTBO MUKPO-
IIPOLIECCOPOB «DIBOPYC».

KomMnaHust «<A1BaHTUKC» — pOCCUMCKUIA
TPOV3BOIUTENb PEIIEHUI TSI TIPOMBIIII-
sieHHocTy — ¢ 2003 roga BEITYCKaeT 3allly-
mEHHOe O00OpYIOBaHWE ST CIIOXHBIX
YCIIOBHI 9KCTUTyaTau. B mporpamMmy mo-
CTaBOK BXOZST pabourie CTAHIIMU Ha OCHO-
Be ATX MaTepMHCKUX IJ1aT, CUCTEMBI Ha
0a3e KpoccraHeneli, BcTpauBaeMbie 0e3-
BEHTWISITOPHBIE KOMITBIOTEPHI, TAaHETbHBIE
KOMITBIOTEPBI, a TAKXKE CEpBEpHOE 000py-
IOBAaHUE W CHUCTEMbI XpaHEHUs TaHHBIX.
C y4€ToM 1MoTpeOHOCTell KIMEeHTOB OblIa
pa3paboTaHa W BBIMYyIIEHa B CEepUiHOE

MPOM3BOACTBO 1eJIasi CEpUsl KOMITBIOTEPOB
Ha 06a3e 0TeYeCTBEHHBIX ITPOLIECCOPOB.
«AIBaHTUKC» YXe Ha TPOTSDKEHUU He-
CKOJIBKMX JIET aKTUBHO COTPYIHMYAET C
MIICT, BbimycKasi KOMIBIOTEPBI Ha 0a3e
OTEUECTBEHHOTO Tpoiieccopa «DIbOpYyc».
Cepust KOMITBIOTEPOB ObLTa Ha3BaHa «bpyc-
HUKa» — coyeTas B ceOe OTrOJIOCKM Ha3Ba-
HUI «DIBOPYC» U ICKOHHO PYCCKOI SITOMTBI.
JlaHHOe 000pyaOBaHNWE aKTUBHO IpUMeE-
HSIETCS KJIMEHTaMU, I1e KPUTUIECKU BaxkK-
HO UMITOPTO3aMelIeHNE U UCTIOJIb30BaH1e
POCCUIICKOT0 000PYI0BaHUSI.

Iyist 6osee MPOCThIX, ODUCHBIX 3a1a4
MpeaCTaBIeHbl 3 U3Me/UsI B HACTOJbHOM
WCIIOJIHEHU U, KOTOPbIE MOTYT OBITh HC-
MOJIb30BaHbI IS OPraHU3alluil, T1e Kpu-
TUYHO WMMIIOPTO3aMelIeHUE, MPU 3TOM
KOMITBIOTEPHI YCTAHABIMBAIOTCS Ha pabo-
YKX MecTax orieparopoB. Ha 6a3ze npotiec-
copa «Dnpbpyc-1C+»  BIMycKaeTcs
yerpoiicteo BH-DJ11C (puc. 1).

ABTOMAaTU3MPOBaHHOE paboyee MeCcTo
HavasipHOro ypoBHss BH-DJI11C mocraB-
MPOLIECCOPOM
obmiero HasHaueHUs «3apopyc 1C+»
1891BM114 c TakTOBOIi YacTOTOl 10
1000 MTIi1. Mukporpolieccop moTpeodser
He 6osee 10 Bt 1 mpenHa3HauyeH 1ist opra-
HM3ALMU CUCTEM C MaJIbIM SHEPronoTped-
JICHWEM U HU3KUM TeTUIOBBIICICHUEM.
B LIITY uHTErpMpoBaHO BUAEOSIAPO C MO -

JIACTCA C OOHOAOCPHBIM
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Puc. 1. HactTonbHbIi BbIMUCAUTEND
AdvantiX BH-3J11C

TIEPKKOI BBIBOJA M300paKeHUSI BBICOKOM
4€TKOCTH Ha 2 MOHUTOpA C pa3penieHreM
Full HD 1920x1080, Ha 1 MOHUTOp C pa3-
pemennem Quad HD 2560x1440. Kom-
nerotep BH-DJ11C ocHamaetcs mmpokum
HabopoM uHTepdericoB: 1 ceTeBoil mopT
Ethernet, 2xUSB 2.0 Ha iepeaHeit maHesm,
4xUSB 2.0 Ha 3agHeli maHeau. DTo pelie-
HUE UeaTbHO MOAOMAET KaK TOBEPEHHOE
pabouee MecTo orepaTopa, CoueTaolee B
cebe ONTUMATbHYIO CTOUMOCTD U IIUPO-
K€ BO3MOXHOCTHU PaCIINPEHMUSI.

[Ba npyrux u3menusi MOCTPOEHBI Ha
0aze Oojee MOIIHBIX ITPOIECCOPOB
«2np6pyc-8C» (1891BM028) — BbIcOKO-
MPOU3BOIUTENBHOTO TIPOIIECCOpa OOIEro

Puc. 2. HacTonbHbIN BblYMCAUTEND
AdvantiX BH-318C/APM

HA3HAYCHUS C YJTYYIIEHHON apXUTEKTYPO
«DnBOpPYC», TTO3BOJISIONICH BHIMOJIHSTH 10
25 omepauMii 32 OAMH TakKT B KaXIOM
aape — 250 Muipa oriepaliyii ¢ riaBaloiei
3amnsToil B cekyHay. [Iporeccop crpoek-
TUPOBAH W HM3TOTOBJEH IO TEXHOJOTM-
YeCKMM HopMaMm 28 HM, IO3BOJISIOIIUM
CHU3UTH 3HepronoTpedseHue. Ha Oaze
JMAHHOTO IpOoleccopa «AIBaHTUKC» BbI-
MycKaeT 2 HaCTOJbHBIX KOMIbIOTEpA:
BH-DJISC/APM-M u BH-32JISC/APM
(puc. 2). O6a KOMITbIOTEPA OCHAIIAIOTCS
nuckpetHoit Bugeokaptoit ASUS ATI R7
240-2GD5-L, ycranoBnenHoii B ciiot PCI
Express 2.0 dopmara x16. B xomnbiote-
pe BH-DJISC/APM-M Takke A0CTyrneH

1 cnor ¢popmara M.2 USB nins monyis
anmnapaTHOI JOBEpEeHHOM 3arpy3ku. B ycr-
POICTBO MO YMOJYAHMIO YCTAHABIMBAETCS
8 I'GaiiT onepatuBHOii nmamsatu DDR3-
1600 ECC ¢ BO3MOKHOCTbIO paCIIPEHUST
10 16 I'daiit, KECTKMI TUCK MO yMoJ4a-
Huto oobémMoMm 1 Toaiit HDD.

B ycrpoiicteo BH-BJISC/APM no
YMOJIYaHWIO ycTaHaBnuBaeTcs 16 TGaiiT
ornepatuBHoi mamsati DDR3-1600 ECC ¢
BO3MOXHOCTBIO paciimpeHus 1o 64 ['6aiit,
KECTKUI TUCK O YMOJTYaHUIO 00BEMOM
1 Toaitt HDD. KoMnbloTep uMeeT upo-
KU1 BBIOOD CJIOTOB pacliMpeHus: 2 cjaoTa
PCI Express 2.0 x16 (1 3aHSIT TUCKPETHOM
Buneokaproit), 1 cior PCI Express 2.0 x4,
a takxke 1 cior PCI 2.0 nHa 32 6uta. U3
uHTepdeiicoB noctynuel 4xUSB 2.0 Ha
nepeanei maneau, 6xUSB 2.0 Ha 3agHei
naHenu, BuaeoBbixoabl HDMI u DVI,
nocnenoBarebHbiit RS-232 (DB-9), 3 ce-
TeBbix nopta LAN (RJ-45), 5 ayauo-
BxonoB. Ob6a APM wuaeaibHO MOmOMAYT
KaK BBICOKOITPOM3BOIUTEIbHBIE TOBEPEH-
HbIe paboure MecTa POCCUICKOTo Tpo-
WU3BOJCTBA.

TTonHbIe TEXHUYECKUE XapaKTepUCTUKI
YCTPOMCTB MOXHO HalTH B Ta0. 1.

Tabauya 1

XapaKTepucmxu HaCTOJIbHbIX KOMMNbIOTEPOB «prcum(a»

1 npoueccop «3Inb6pyc-1C+»

1 npoueccop «Inb6pyc-8C1x»

1 npoueccop «Inbbpyc-8C1x»

Mpoyeccop (1891BM11£1 — 1 sgpo, o 1000 MTw) (1891BM028 — 8 apep, Ao 1200 MIw) (1891BM028 - 8 apep, Ao 1200 MIu)
Yuncer 1 toxHbiit mocT KMW-2 (1991Br21) 1 toxHbiit mocT KMK-2 (1991Br21) 1 toxHbiin mocT KMN-2 (1991Br21)
1 cnot DIMM 240-pin DDR3-1600 ECC, 2 cnota DIMM 240-pin DDR3-1600 ECC, 4 cnota DIMM 240-pin DDR3-1600 ECC,
— R0 16 I6aiiT (no ymonyanuio 8 M6aiiT) 1o 32 [6ait (no ymonyatuio 16 6air) 10 64 [6aiiT (no ymonyaHuio 16 MGair)
NopnepxusatTcs Tonbko mopynu DDR3 MoanepxusatoTcs Tonbko moaynu DDR3 MNopaepxuatoTca Tonbko mopynu DDR3
ECC Registered Rx8 ECC Registered Rx8 ECC Registered Rx8
1 BUAEOAAPO, NHTErPUPOBAHHOE
B LleHTpabHbIii npoLieccop;
T T A BbIBOJ, Ha 2 HE33aBUCUMbIX MOHUTOPA [lnckpeTHas Bupeokapta [lnckpeTHas Bupeokapta

¢ paspeweHuem 1920x1080;

BbIBOJ, Ha 1 MOHWUTOP CBEPXBbICOKOIA
yétkocTH 2560x1440

ASUS ATI R7 240-2GD5-L

ASUS ATI R7 240-2GD5-L

Cnotbl paciumpeHus

1 cnot PCI Express 2.0 ¢popmara x16
(3aHAT AMCKpeTHOI BUAEOKapTON);

1 cnot copmata M.2 USB
AN MOpyNA foBepeHHol 3arpy3ku (MA3)

2 cnota PCI Express 2.0 popmarta x16,
pa6oTatoT Kak 2x8 (1 3aHAT AUCKPETHOM
BUAEOKAPTOIA);

1 cnot PCI Express 2.0 dopmata x4;

1 cnot PCI 2.0 hopmara 32 6uta 3,3 B,
yactoTa 33/66 MIy

[uckosas 1 ThaiT HDD 1 Thaiit HDD ULl
noacucrema 2x SATA 2x SATA DX
A 6XSATA

Cetb 1xEthernet 1000Base-T (802.3ab) 1xEthernet 1000Base-T (802.3ab) 3xEthernet 1000Base-T (802.3ab)
4xUSB 2.0 Ha nepepHeii naHenu
6xUSB 2.0 Ha 3afHeil naHenu

Moprei 2xUSB 2.0 Ha nepepHeit naHenu, 2xUSB 2.0 Ha nepepHeit naHenu, KB\?IMI

4xUSB 2.0 Ha 3aaHeil naHenu 4xUSB 2.0 Ha 3aaHeit naHenu 1xRS-232 (DE-9)

3XLAN (RJ-45)
5xaudio jacks

Mutanue 220 B nepemeHHOro ToKa 220 B nepemeHHOro Toka 220 B nepemeHHOro ToKa

Pa6ouas Temneparypa +5°C ~ +35°C +5°C~ +35°C +5°C~ +35°C

OnepauuoHHas Moppeprka 0C «3Inbbpycy, Astra Linux Noppeprka 0C «Inbbpycy, Astra Linux Mopaepxka 0C «Inbbpycy, Astra Linux

cucrema Special Edition, 30CPB «HeiiTpuHo-3» Special Edition, 30CPB «HelitpuHo-3» Special Edition, 30CPB «HeiitpuHo-3»

fapaHTua 1lrog 1lrog 1rog
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J171s1 6osiee CIIOKHBIX, TTPOMBITIIEHHBIX
TIPUMEHEHU I MOXKHO TTPUMEHSITh peliie-
HUS T 19-1101IMOBOI CTOMKM ceMeli-
ctBa «bpycHuKa».

HaubGonee natepecHbIM, YHUKATHHBIM
pelieHrueM SIBJISIeTCS 0e3BEeHTUISITOPHOE
usnenue «bpycHuka BKII-B2/3J14C»
(puc. 3), co3maHHOe Ha 6a3e OTeYECTBEH-
HOTO mporeccopa «apopyc-4C». MU3ne-
JIie SIBAISIETCS TIEPBBIM OE3BEHTUIISITOP-
HBIM pellleHreM B Kopiryce BbicoToit 2U
IUTST MOHTaxa B 19-M101iMOBYIO CTOWKY Ha
0asze OTEYEeCTBEHHOIO IMpolleccopa, 3TO
MO3BOJISIET MNPUMEHATh «bpycHUKy» B
KPYIJIOCYTOYHOM pexkume 24/7 u B He-
00CTy>KBa€MbIX TOMEIIIEHUSIX.

Muxkpornpoiieccop «Dnpopyc-4C»
(1891BM84) — MHorosiaepHbIil YHUBEP-
CaJIbHBIN BBICOKOIIPOU3BOAUTEbHBI
MUKPOIIPOLIECCOpP, TTOCTPOEHHBII B COOT-
BETCTBMU C YJIYYIUIEHHOW apXUTEKTYPOU
«Qnbopyc». Kaxnoe siapo npoueccopa Jie-
KOAMPYET U OTIPABJISIET HA UCTIONIHEHUE 10
23 onepaninii 3a TakT. «nbopyc-4C» npen-

Puc. 3. Be3BeHTUNATOPHDII KOMNbIOTEP
BKN-b2/3N14C

cTaBjsieT co0Oii CUCTEMYy Ha KpHUCTaJle,
comepxaliyo 4 BBIYMCIUTENbHBIX sIpa,
KBLI-NaMSITh 2-TO YPOBHSI OOILIMM 00BEMOM
8 Mera0aiit, 3 KOHTpoJUIepa naMsTH, 3 Ka-
HaJla MEXITPOLIECCOPHOrO OOMeHa U KaHall
BBOZA-BbIBoJa. Pabouas TakToBas yactora
mukpocxeMbl coctapisgeT 800 MIi1. Oco-
OCHHOCTH apXUTEKTYPhI «DIILOPYC» MO3BO-
JIs110T 3 (HEKTUBHO MPUMEHSTh ITPOLIECCOP
B cUcTeMax LM(POBOI MHTEJIJIEKTYaIbHOM
00pabOTKM CUTHAJTIOB, B MAaTEMaTUYECKOM
MOJIEIMPOBAHUM, HAyYHBIX pacyéTax u Apy-
rux cpepax ¢ NOBbILLIEHHBIMY TPEOOBAHMSI-
MM K BBIYMCIUTEIbHON MOILIIHOCTH.

Komnbiotep BKII-B2/3J14C Ha 6aze
npoiieccopa «Dnbdpyc-4C» noiepKxuBa-
eT ornepaTuBHYIO namsTh oT 4 I'baiit no
96 I'baiir DDR3-1600 ECC. [Inst xpaHe-
HUS JaHHBIX MOXHO HCIIOJb30BaTh
mSATA-Monynb 00beMom 32...512 I'baiir,
3xSATA-nopta u pazbém st Kaptbl CF Ha
16...64 I'baiit (1151 XpaHEHHUST TBOUYHOTO
TpaHCJsITOpa, 0e3 TocTyna cHapyxu). B 6a-
30BOIl KOMIUIEKTALlMM MOJEIb OCHalle-
Ha ceTeBbIM KoHTpoyiiepoM Ethernet
10/100/1000 (nmopt RG-45), nognepxu-
Baet 110 2 cjoroB paciiupenust PCI. On-
LIMOHATbHO MOXHO 3akaszath PCle x16,
HarmpuMep, BUICOCHCTEMA MOXKET OBITh
yeunieHa 3D-Buneokaptoii PCle cemerictsa
AMD Radeon. B kowmrbloTepe MOXKHO
ycraHoBuUTh nopthl: 4XUSB 2.0, DVI-I, ce-
TeBoii TopT RJ-45, ¢ BO3MOXHOCTBIO
paciperust 10 7XLAN, COM-niopt RS-
232, nonojgHuteabHbiii COM-1iopt RS-232
OIMLIMOHAJIEHO MOXHO BBIBECTH C MPOIIEC-
COPHOI TUIATHI, ayIMOBXO/BBIXOI, CTEPEO.

[TomHBIE TeXHUYECKUE XapaKTepUCTH-
KA KOMITBIOTEpa MOXKHO ITOCMOTPETh B
Taon. 2.

Tabauya 2
XapaKTepuCcTUKN KoMnbloTepoB «BpycHUKa» AnsA ycTaHOBKM B 19” CTOMKY

Mpoueccop «3Inbbpyc-4Cx» 1891BM8A (800 Mr, 4 appa) «3Inb6pyc-8C1» 1891BM028 (1300 Mrw, 8 sgep)
Yuncer KM 1991Br14 KMNKn-2 1991Br24
Mamartb 4...96 'baiit, 3XDDR3-1600, ECC reg 16...64 'b, 4xDDR3-1600, ECC reg

BcTpoeHHas: Buaeokapta Silicon Motion SM718 Ha wuHe PCL,

BuaeonamaTb 16 Mbaint .
Bupeonoacucrema PaspeweHue o 1920x1080 3D-Bupeokapra cemelictea AMD Radeon, PCIe (3-5 BupeoBbixof0B)

OnumoHanbHo: 3D Bupeokapta cemeitctea AMD Radeon, PCle
C 2%PCI + 1xPCle x16 2xPCIe x16 N0NOBUHHOWN BbICOTbI
p:ttz)lmllpeuuu (I?I<0Tpe-'6-ye>'l<'Cﬁ :o);)aﬁgTﬁngJl 3afjauy 3aKasunka) I ) WEPEL Ll P

1xPCI n0nOBMUHHOM BbICOTHI
1x3,5” / 25" (BHyTpeHHUE)

OTceku 2Xx5,25"

Paszbém mSATA: 32...512 [bait SSD
Avckosas 3xSATA-nopra 8XSATA 3.0 NOpPTOB, BO3MOXKHA YCTAHOBKA KOP3WHbI Ha 3 unu 4 HDD/SSD
noacucrema Pa3bém ana kapTbl CF 16...64 [BaiiT (AnA XpaHeHUs IBOMYHOO

TpaHcnsTopa, 6e3 LOCTyNa CHapyXK)
CeTb 1xkoHTponnep Ethernet 10/100/1000 3xkoHTponnepa Ethernet 10/100/1000 (4-8 nopToB — oNLMOHANBHO)
3BYK [ByxkaHanbHbl AC-97, pa3bEMbl N0 yMONYAHUIO He BbiBefieHbl | 5,1-kaHanbHbll HD Audio

4xUSB 2.0 y 6xXUSB 2.0 Ha 3aaHeit naHenu, 2xUSB 2.0 Ha nepefHei naHenn

1XDVI-I (c noanepxkoii VGA-curHana depes nepexopHik) 1xDVI-I, 1XVGA, 1xHDMI (BnpeoBbIXofbl 3aBUCAT OT TUMA BUAEOKAPTbI)
Moprel 1><I(Egll:14 (RJ-4?S, 02n3L:4(0Haano no 7xLAN 3XLAN (RI-45)

xCOM-nopr RS- TaKXe MOXHO BbIBECTY C NAaThl A :

COM2-nopr RS-232) 1xCOM-nopr RS-232 i o

AYAMOBXOL/BbIXOR, CTEPEO (ONUMOHANBHO) AynvoBxog,/Bbixos, MUKPodOH (6 pasbémoB mini-jack)
Mutanune 220 B nepemeHHoro Toka (onunoHanbHo DC-nutaHue) 400 B ogMHOYHBIA UK 450 B pe3epBupoBaHHbIN (OMLMOHANBHO)
OxnaxpeHue KoHBekunoHHOe, naccuBHoe AKTUBHOE
Pa6ouyas ® °
Temneparypa +5...435°C +5...+40°C
lfa6aputbl (Mm) 370()%x433(1L)x86(B) 460(IN)x483(LLI)x89(B)
Bec 9,5 kr 10 kr
UcnonHenue [ins moHTaxa B 19” cToliky, 2U [ns moHTaxa B 19” cToitky, 2U
ONE D 0C «3nb6pyc» B komnnekre. Mogaepxka 30CPB «HeirtpuHo-3». | 0C «3Inbbpyc» B Komnnekre. Mogaepxka Astra Linux Special Edition,
cucr%n:ta Noppepxka Windows XP, Astra Linux Special Edition B pexwume | 30CPB «Helitpuo-3». Moaaepxka Windows XP, Win 7 B pexxume GuHapHoi

GMHapHOM TpaHcAALUM TpaHcasLUu
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Puc. 4. 2U komnbiotep AdvantiX BKM-B2/3J18C

Takske MHTEpeCcHOE pelleHue s ycTa-
HOBKU B 19” cToliKy Ha 6a3e «Dmpdpyca» —
OoJiee  TIPOM3BOAUTENBHBIA KOMITBIOTED
BKII-B2/DJI8C (puc. 4) ¢ 8-smepHbIM
nporeccopoM «Dipopyc-8C1», pazpabo-
TaHHBI! C IPUMEHEHUEM TIePETOBBIX TeX-
HOJIOTUI [JTsT 00ecTieueHNsT HaaEXXHOCTH.
KommbioTep xapakrepu3syercsi THOKOCTbIO
KOH(UTYpUPOBAHUS, BBICOKOW ILIOT-
HOCTBIO MOHTaxa BbIcOTOI 2U, a Takxke
COOTBETCTBUEM BCEM TPEOOBAHUSIM K MTPO-
MBILIUIEHHOMY O0OpYyIOBaHUIO. DTa MO-
JIeJTb peTHa3HavYeHa Uil pabOThI B COCTa-
BE BBICOKOHATPY>XEHHBIX TOBEPEHHBIX
maaThopM 15T KPUTUUECKU BaXKHOU MH-
(opMarmoHHOI UHDPACTPYKTYPHI.

Muxkpomnporieccop «Dnpbpyc-8C»
(1891BM10£1) — BBICOKOMTPOU3BOIUTEb-
HBII Mpoueccop 00IIero Ha3HauYeHUs C
YAYYIICHHOW apXUTEKTYpoil «Dabopyc»,
TO3BOJISIIOLIEH BBITTOJIHSTS 10 25 onepaiuii
3a OJWH TaKT B KaXIoM siape — 250 miapa
oInepalui ¢ MaaBaolei 3asITOU B CEKYH-
ny. CpoeKTUPOBaH U U3TOTOBJIEH O TeX-
HOJIOTMYECKUM HOpMaM 28 HM, TTO3BOJISIO-
LM CHU3UTb 9HEPronoTpedIeHue.

Oco6eHHOCTU Npoueccopa

«dnbbpyc-8C»

o OpurnHajabHasl apXUTEKTypa «DIb0-
pyc», obecrieanBaloiasi BEICOKYIO TIpo-
WU3BOAUTETLHOCTh B MaTeMaTUIeCKUX
pacuérax, Kpurnrorpadpuu, 1udpoBoOi
00paboTKe CUTHAJIOB.

@ ArnmnapaTHasi MOAAepXKKa 3alUIIEHHBIX
BbIumMcHeHnit. OTIeNbHBIN CTEK BHI30BOB,
MATOIIINI TIPEUMYIIIECTBA C TOUKY 3PEHUST
MHGOPMAIIMOHHON 6e301TaCHOCTH.

@ VcniomHeHre IBONYHBIX KOJOB B CUCTe-
Me komans Intel x86 u x86-64 ¢ momo-
IIBI0 TUHAMUYECKON TpaHCIsIuuu 6e3
MEePEKOMITUIISIIIAY TTPOTPAMM.
Kowmmreiorep BKIT-B2/9JI8C mommep-

KuBaet ot 4 10 64 I'baiiT onepaTBHOM I1a-

msatu DDR3-1600, ¢ nognepxxkoit ECC.

st opraHu3alny IMCKOBOW TOJCUCTE-

MBI MCTIONB3YIOTCSI BHYTPEHHUE OTCEKU

3,57/2,5" m 2 orcexka 5,25". JlomomHu-

TEJIbHO MOXHO MCTIOTh30BaTh 8XSATA 3.0

TOPTOB, AUCKU PA3MECTUTh B KOP3UHE Ha

3unu 4 HDD/SSD. Bo3moxkHa ycTaHOBKa

10 4 CI0TOB pacCIIMPEHUST MTOJOBUHHOM
BoicoThl: 2xPCle x16, PCle x4 u PCI.
OnuH CcI0T OOBIYHO MCITOJB3YeTCS IS
yctaHoBKU 3D-BumeokapThl cemelicTBa
AMD Radeon c unrepdeiicom PCle, moa-
nepxXuBawleii 3—5  BHUIECOBBIXOMOB.
CucteMa MOXET MCIIOJIb30BaThCS ISk
00pabOTKM MHOTOIMOTOKOBBIX JAHHBIX, B
CTaHIAPTHOM KOMILIEKTAllMd OCHallleHa
3 koHtposiepamu Ethernet 10/100/1000.
OInLMOHATBHO KOJMYECTBO CETEBBIX IOP-
TOB MOXHO yBeJIMYUTH Ha 4 wu 8. Jlonos-
HutenbHo wmoneab BKII-B2/9JI8C-Al
OCHallleHa CJIeyI0IMM HaOOpOM TTOPTOB:
6xUSB 2.0 na 3agneit manenu, 2xUSB 2.0
Ha niepenHeit maHenu, COM-noprt RS-232.
J11st BUIEO MOXKHO BbIOpaTh MHTEPdEIich
DVI-I, VGA, HDMI B 3aBucMMOCTH OT
TUMNA BUICOKAPTBI, ST  ayauo —
6 pazpémMoB mini-jack. [Tutanue opraHu-
3yeTcss OjokoM nutaHus Ha 400 wuam
700 Bt. OnuuoHaabHO MOXKHO 3aKa3aTb
YCTAaHOBKY pe3epBUPOBAHHBLIX OJOKOB
nutaHust 450 B1. [TosHble TexHUYECKUE
XapaKTepUCTUKHU KOMITBIOTEPA MOXKHO I10-
CMOTpETh B Ta0I. 2.

Bce BhbIIIEYyITOMSIHYTBIE M3IENNST Ha ITPO-
TSDKEHUU HECKOJIBKUX JIET aKTUBHO T10JTb-
3YIOTCSI CITPOCOM Y OpTaHU3aLIMIA, T/Ie KpY-
TUYECKM BaKHa MOBepeHHas IiatdopMa.
Opnako MIICT nponojrkaeT pa3paboTKy
6oJiee TIPOM3BOIUTEILHBIX ITPOLIECCOPOB,
a «AIBaHTUKC» IIAHUPYET pacIIvupeHue
JIMHEWKY Ha 6a3e HOBBIX pa3paboTOK.

B mepcrniektuBe y «AIBaHTHKC» pa3-
paboTKa KOMIIBIOTEPOB Ha 0a3e HOBBIX
MUKPOIIPOIIECCOPOB «Dnpbpyc-2C3»
(K1891BM068) — BHICOKOMHTETPUPOBAH-
HOTO IMpolieccopa 00I1Iero Ha3HAYCHUST ap-
XUTEKTYPBI «DJIBOPYC» CO BCTPOSHHBIMU
yckoputenasamu 2D/3D-rpaduku 1 Komau-
POBaHUSI-ICKOANPOBaHMS BUICO. laHHbBII
MPOLIECCOP CITPOEKTUPOBAH 1 U3TOTOBJICH
[0 TEXHOJOTUYECKUM HOpMaM 16 HM u
MaKCUMaJbHO peajn3yeT TEeXHOJIOTUU
3HeprocoepekeHusl.

Oco6eHHOCTH «Inbbpyc-2C3»

o OpurnHajabHasT apXUTEKTypa <«DIlb-
Opyc», o0ecrieunBalolliasi BbICOKYIO
MPOU3BOIUTEILHOCTh B MaTeMaTHUde-
CKUX pacuéTtax, Kpunrorpaduu, mudpo-
BOI 00pabOTKe CUTHAJIOB.

® ArnmnapaTHas TOoAaepXKa 3allUIIEHHBIX
BbIuUCIeHNi. OTHeTbHBI CTeK BHI30BOB,
JAIOIINH TTPEUMYIIIECTBA C TOUKU 3PEHUST
UH(pOPMaIIMOHHO 0€30MaCHOCTH.

@ AnmapartHasi ToJ/iepXKa BUPTyaan3a-
LIVY JIJ15T TIOBBIIEHUST 3(PHEeKTUBHOCTH
WCTIONBH30BAHUST 000PYIOBAHUSI.

@ AnmaparHasi TIOnAepKKa IUHAMUYe-
CKOUW JBOWYHOW TPaHCISILUM MallWH-
HbBIX KOIOB X86 (x86-64) 6e3 mepekom-
TSI TIPOTPAMM.
Mukpormpoiieccop SIBISIETCST «CUCTEMOI

Ha KpUCTAJUIE»: COAEPXUT BCTPOEHHBIN

KOHTpoJIIep rneprdepruitHbIX UHTepdEHCOoB.
Takske TUTAHUPYIOTCST Pa3paboOTKU U3Me-

JIMiA Ha 6a3ze MUKpoIpolieccopa «Dabopyc-

8CB» (1891BM124]) — BeIcOKOTIPOU3BOIN-

TEJILHOTO TIPOoIieccopa O0IIero Ha3HAUeHUST

C YJIy4IIIEHHOW apXUTEKTYPOil «DIb0pyC»,

[MO3BOJISIIOIIEN BBIIOIHATH 10 576 MIIpI

orepanuii C TUIaBaKoIIEN 3aITON B CEKyH-

ny. Muxpomnpoueccop CnpoeKTUpoBaH 1

M3TOTOBJIEH IO TEXHOJIOTUYECKUM HOpMaM

28 HM U MaKCUMAaJbHO peaau3yeT TeXHO-

JIOTWH 9HEProcoepekeHUs.

Oco6eHHOCTU Npoueccopa

«nbbpyc-8CB»

@ OpurnHaiabHas apXuTeKTypa
Opyc», obecrneuuBarolasi BbICOKYIO
TPOU3BOIUTETHLHOCTh B MaTeMaThude-
CKUX pacuéTax, Kpunrorpaduu, muppo-
BOI 00pabOTKE CUTHAJIOB.

©® AnmapaTHasl TOAAepXKKa 3alUIIEHHBIX
BerauCIeHU. OTAENbHBIN CTEK BBI30-
BOB, JAIONIUI TIPEUMYIIECTBA C TOUYKHU
3peHus1 MH(oOpMalMOHHONW Oe3orac-
HOCTH.

@ lcnonHeHre IBOUYHBIX KOIOB B CUCTe-
Me koMmanj Intel x86 n x86-64 ¢ momo-
IIBI0 TUHAMUYECKON TpaHCISIuuu 6e3
TePEKOMITUJISILIY TIPOTPAMM.

Hanmuune 4 xaHanoB goctymna K maMsiTi
1 3 KaHaJIOB MEXITPOLIECCOPHOTO OOMeHa
TTO3BOJISIET CTPOUTH MACILITAOUPYEMbIE BbI-
YUCITUTENbHBIE KOMIIIEKCHI, Obecreun-
BaIOII[11€ BHICOKYIO CKOPOCTh 00pabOTKM 1
nepenadyy "HGOPMAINU.

Takum oOpazom, Ha TeKylIUA MOMEHT
KOMMaHUs «AIBAaHTUKC» yKe pa3dpaborana
HECKOJIbKO U3IENNii, a TAKXKE aKTUBHO B
Mpolecce TeCTUPOBAHUST HAXOMSITCSI HO-
BbI€ MMEPCTIEKTUBHbBIE Pa3pabOTKU.

B texymieit cutyaniuu nmmnopTo3amertie-
HUE SIBISIETCS KaK HHUKOTJAA BaXKHbBIM
acIeKTOM Pa3BUTHsSI COBPEMEHHBIX OTpac-
Jielt MPOMBILIIEHHOCTH, TAKUX KaK TPaHC-
MOPT, aTOMHAsI YHEPreTKa, a9POKOCMU-
yeckas oTpacib. biarogapst pazpadborkam
«AIBAHTUKC» KJIMEHT MOXET UCIOIb30-
BaTh KOMITbIOTEPHI HA 6a3€ OTEUEeCTBEHHbBIX
MPOLIECCOPOB, HE OECTIOKOSICh O COXPaH-
HOCTH KPUTUYECKU BAXKHBIX JAHHBIX.

W3znenust kommnaHum «AIBaHTUKC» TaK-
K€ aKTUBHO MPOXO/ISIT TECTUPOBAHKE C pa3-
JIMYHBIMU pa3pabOTYUKaAMU POCCUUCKOTO
nporpammHoro obecrniedeHusi. Harmpumep,
SCADA-cuctema MasterSCADA 6buta
MPOTECTUPOBAHA U YCIIEIIHO 3aMyCTHIaCh

«DJ1b-
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Ha KOMITbIoTepax cepur «bpycHuKa». JlaH-
HBII TIPOTPaMMHO-aTTIapaTHBII KOMITIIEKC
(ITAK) akTMBHO MCTIOJIB3YyeTCsS HAIIUMM
3aka3umkamu. JlaBaiite monpoOHee O3Ha-
KOMUMCS C 3TOM CUCTEMOWA.

MasTerSCADA 4D

B kauectBe mpukiagHoro [10 mis pea-
JIN3aLAY CUCTEM TTPOMBIIIUIEHHO aBTOMa-
TU3AIUU U AWCTIETYEPU3AINU B COCTaB
TTAK Bxomur poccuiickast SCADA-cucte-
Ma 4-ro nokoneHuss MasterSCADA 4D.
OpHUM U3 e€ KITI0UeBBIX TPEUMYIIIECTB SIB-
JIeTcsl  YHUGUUMPOBAHHAS CTPYKTypa
1 KpoccTuiaTopMeHHOE SIIpo, YTO TTO3BO-
JISIeT UCTIOMb30BaTh Pa3InIHbIE armapar-
Hble T1aTGOPMBI  TON  yIpaBICHUEM
pasmmunbix OC. B kauectBe OC B [1TK uc-
nonb3yetcst OC «Dapopyc» nnum AstralLinux
Special Edition, koTopble POTeCTUPOBAHbI
Ha coBMecTuMOcThb ¢ MasterSCADA 4D.

JIErkKAg HTErPALIUS

Bb130oBBI 1IM(pOBU3ALIMU TPEOYIOT OT
COBPEMEHHOTO ITPOU3BOJICTBA ITOJIHON NH-
Terpany HGOPMAITMOHHBIX TEXHOJIOTU I
W CUCTEM TIPOMBILIUIEHHON aBTOMAaTU3a-
WY [T TOCTVDKEHMST JTydIInX TToKa3aTe-
neit abdekTuBHOCTU. TexHomornueckue

MES ERP B[ Bl BigData IoT/lloT  Yu4ét pecypcos
Mpunoxexus
uTepdeiicbl
Cepsep MasterSCADA DYHKLUKU
Dpaiisepa
WCTOYHMKM faHHbIX
MK OPC-cepsepa VYcrtpoinctea  basbl TexHonornyeckoe [atynkm
CBA3N JaHHbIX OﬁOpy,[LOBaHVIe

Puc. 5. MHTerpauuoqule BO3MOXXHOCTU

JTAHHBIE JIOJKHBI ObITh IOCTYITHBI IO BCEi
“epapxuu YIpaBlieHUsI TPOU3BOIACTBOM
0e3 MCKaXEeHU U B PEXHUME PeaibHOTO
BpemeHu. MasterSCADA 4D nonnepxu-
BaeT GOJIBLIMHCTBO MPOMBIIUIEHHBIX ITPO-
TOKOJIOB TMepeladyn TaHHbIX U JIETKO WH-
TEerpupyercst B OU3HEC-TIPUJIOXEHUS,
obecrieurBasi BBICOKUI YPOBEHb IPO3pau-

B KpaT4yaulume CpoKu

nﬂl’ﬂM‘"T Bbicokue TexHonornm Ha cnyx6e OteyecTsy

3AKA3HbIE PA3BPABOTKU

Pa3paboTka aneKTpoHHOro o6opyaosaHusa no T3 3akasuumka

wkady/ Komnnekc

KOHTPAKTHOE NMPOU3BOACTBO

KoHTpakTHasi c6opka 3/1eKTPOHUKM ypoBHeW Moaynb/ y3en/ 6nok/

HOCTH U JIOCTYITHOCTU TEXHOJOTUUECKUX
NaHHBbIX. B ocHOBe MHGbOPMAaLMOHHON
npo3pauHoctu MasterSCADA 4D nexur
MOJIyYUBIINI MUPOBOE MPU3HAHUE KOM-
MYHMKalMOHHBIM mpoTtokon OPC UA
(puc. 5). Insg opranuzaunu ooOMeHa JaH-
HBIMU Ha TOJIEBOM M CETEBOM YPOBHSIX
MasterSCADA 4D nomnepxuBaet 60Jb-

* Mogudmkauma K[ cyLuecTBytoLLero nagenvs
* Paspab6oTka cnewgblymcnuTens Ha 6aze COM-mopyns

¢ OKP, TexHOMOrM4eckmne KOHCymnbsTaLuy 1 CornacoBaHms
* MakeTbl, yCTaHOBOYHbIE NapTUM, NOCTAHOBKA B CEPUIO

* KoHurypvposaHme MoAyibHOrO KOPMyCUPOBaHHOMO U3Lenus
* Cbopka MarucTpanbHO-MOAYNbHOW CUCTEMBI MO creumduKaLmm 3akasymka
* PaspaboTka nsgenvs ¢ Hyns

* [lonHoe KOMMAEKTOBaHWe NPOM3BOACTBA MMMOPTHLIMU U OTEHECTBEHHbIMM
KOMMNOHeHTaMn U MatepuanamMmu; nogaep>xaHie cKknagos
M Cepvn?lHoe nnaHoBoe NPOV3BOACTBO; TECTUPOBAHME W UCMbITAHWUS MO MeToavKam n TY

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

Peknama
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HAAEXXHOE XPAHEHME

Cuctema XpaHeHUs AaHHbIX
AdvantiX Intellect DS-4024-HA/R3

« [o 24 anckos 3,5” B dopm-dakTope 4U
» [lo 384 Tb fnCcKOBOro MpPoOCTpaHCTBa

* RAID-koHTpOanep — ABa MOAyNA C pe3epBNpPOBaHNEM
N «ropsiye» 3aMeHo B pexxume Active-Active

« RAIDS5, 6, 10, 50, 60

« RAID 7.3 (3 ancka n3bbITOYHOCTN)

* RAID M+N (nt06oe KomM4ecTBo N3BbITOUHbIX ANCKOB)
«  OpHoBpeMeHHO $alinoBblA U HNOYUHBIN AOCTYN

¢ KOHTpOAb NpOn3BOANTENBHOCTA CUCTEMDI

« TapaHTMpoBaHHbIN QoS

AN NSNS NN EEEEEEEEEEEE www.apvanTix-Pc.RU HIHEERE

© Y (495) 234-0636
O®MLIMANBHDIA ANCTPUBBIOTOP
I)ROSOFT H A INFO@PROSOFTRU WWW.PROSOFT.RU
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[10€ KOJIMYECTBO KOMMYHUKAIIMOHHBIX

TIPOTOKOJIOB.

@ [IpombiuieHHBIe TIpoTOKOJBI: OPC
UA/DA/HDA, Modbus RTU/TCP, BAC-
Net, Profinet, Omron FINS, Mitsubishi
SLMP, IEC 61850, IEC 60870-5-104.

@ CereBble TipoToKoabl: SNMP, MQTT,
HTTP, JSON, Syslog.

® CulTunku 3HepropecypcoB: «Mepky-
puii», «Tertokom», H3UD, «Duepro-
Mepar.

@ basp nannbix: ODBC, MS SQL, Postgre-
SQL, MySQL.

® Uucrpymenrtapuit s
NpaiiBepOB IO OMICAHUIO.
JIJ1st XxpaHeHUsT UCTOPUUECKUX TaHHBIX

B MasterSCADA 4D ucnonssyercs CYB]],

SQLite. Jlxs wmacmTaOHBIX ITPOCKTOB

MpeTyCMOTPEeHa BO3MOXHOCTb MHTErpa-

muu ¢ CYBI MS SQL, Oracle, Firebird,

PostreSQL, MySQL. 1151 paboThI cO CTO-

pounumMu CYB/I npemxycMoTpeHO TpH pe-

KMMa — apXuB, KCIOPT, XpaHUMBbIE TIPO-

HamnumcaHuAa

LIEAYpbl, OTO TO3BOJSIET MAKCUMAaTbHO
0ecCIIOBHO peayin30BaTh XPAHWINIIA TaH-
HbIX Ha coBpeMeHHbIX CYB/I.

CoBpeMeHHas ccTeMa YIIpaBICHMS He-
BO3MOXHa 03 UHTYUTUBHO MTOHSTHOTO U
KayeCTBEHHOT0 MHTep(deiica MOHUTOPUH-
ra u ynpasieHus. Cpena BuU3yaau3alnu
MasterSCADA 4D ocHoBaHa Ha BeO-Tex-
HoJtorusix — ctanaaptre HTMLS. loctyn B
peaqbHOM BpeMEHM K TEXHOJOTMYECKUM
JTAaHHBIM BO3MOXEH U3 JII000I TOUKU MU-
pa mocpenctBoM cet MHTepHeT 4epes
Jnt06oe ycrpoiictBo, umeromee HTMLS-
COBMECTHMBII BeO-Opay3ep, He3aBUCUMO
OT aIlmapaTHOM COCTaBJISOINICH U onepa-
LIMOHHOM CUCTEMBI. DTO MO3BOJISIET CYIIIe-
CTBEHHO COKPATUTh 3aTPaThl HA MHCTAJLIS-
LIMIO Y CEPBUC KITMEHTCKUX TTPUIOKEHMH,
a TakxKe 00eCIevyrTh 3alIUIIEHHBINA 10-
CTYII K TEXHOJIOTMYECKOM MH(OpMAaILIUU U3
pa3IMYHBIX TOUEK MMpaA, Pa3TUYHBIX
YCTPOMICTB U B J11000¢ Bpemsi (puc. 6).

Cpena paspabotku MasterSCADA 4D
UMEET MPOCTON U UHTYUTUBHO MOHATHBI
penakTop MHEMOCXEM, KOTOPBIN MO3BO-
JISIET B HECKOJIBKO «KJIMKOB» pa3paboTaTh
uHTepdeiic yrpapaeHus MPOLEeCcCOM WU
obopynoBaHueM. B penakrtope mpucyt-
CTBYeT KaK HabOp THUIOBBIX 3JEMEHTOB
(TeKCT, KHOTIKU, MHAMKATOPbI, JUHUU, CO-
€IMHUTEIbHbIC 3JIEMEHTHI U T.1I.), TaK U TO-
TOBbIE Tpaprueckre OMOJINOTEKU CUMBO-
JIOB 11 Pa3MYHBIX OTpacieil MPOMBbIII-
snieHHocTu. [1pu 3TOM rpaduka MmoaHOCThHIO
BEKTOPHAsl, YTO MO3BOJIIET MHEMOCXEME

Puc. 6. Mlpumep oneparopckoro uHTepgenca

«IIOJCTPOUTHCSI» MO JII000E pa3pelleHue
9KpaHa 6e3 TOMOJHUTEIbHbIX YCUIUIA OT
paspabotuuka. [Tonaepxka popmara SVG
MO3BOJISIET UMIIOPTUPOBATh rpaduieckue
CHMBOJIBI U MHEMOCXEMbI U3 CTOPOHHUX
pPEIaKTOPOB U MCIOJb30BaTh UX B Hajlb-
HellmeM Kak OuonnoTeku. DOyHKIWN
CIIpaiT-aHUMALY ITO3BOJISTIOT «OXKMBUTH»
MHEMOCXeMY, IIPUAaTh JOIMOTHUTETLHON
MMHAMUKU YIIPaBIsSIeMbIM IpolleccaM U
NnpuBJjeYb BHUMaHMe onepaTopa (puc. 7).

IIpu pa3paboTKe IMpoeKTa aBTOMAaTH3a-
LMY HEMAJIOBaXXHBIM (DAKTOPOM SIBJISIETCS
BO3MOXHOCTb TUPAXUPOBATh HapabOTaH-
Hble DPEILIEHUSI, YTO IT03BOJISIET MHOIO-
KPaTHO COKPATUTh TPydO3aTpaThl Ha CO3-
[IAHUeE 1 OTJAIKY IIPOEKTa, a TAKXKE BBECTU
CTaHIAPTBI pa3pabOTKK. DTOr0 MOKHO J0-
CTUYb C [IOMOILBIO 00bEKTHO-OPUEHTHUPO-
BaHHOTO ITOAX0/a K pa3paboTKe.

ITon o6bexToM B MasterSCADA 4D no-
HUMAETCSI COBOKYITHOCTh IpadruecKoro
MPEeACTAaBICHUS TEXHOIOIMYECKOT0 00b-
€KTa, ero IapaMeTpoB, aJITOPUTMOB KOHT-
pOJIsL ¥ YIIPaBJACHMSI, BXOIHBIX U BBIXOMI-
HBIX CUTHAJIOB, OKHA YIpPAaBJICHUS U APY-

Puc. 7. DyHKumu cnpaiT-aHuMayum

TUX TOCTYITHBIX 3JIEMEHTOB (B TOM YHCIIe
JIPYTUX OOBEKTOB).

Tunuzanus (MeTon 1mabJI0HOB) obec-
MeYynBaeT MHOTOKPATHOE MCITOJIb30BaHUe
OIHOTO Y TOTO Xe 00beKTa KakK 11adj0Ha B
paMKax OJTHOTO ITPOeKTa, TaK 1 IPH pa3pa-
0OTKEe IPYruX CHUCTEM, 3TO I103BOJSIET
3HAYUTEIBHO COKPATUTh BpeMs pa3paboT-
k1. Takke Ha 0a3e 111a0JIOHOB MOTYT OBITh
CO3MaHbI IpyTre abJ0HBI, YTO TTO3BOJISIET
aBTOMATU3MPOBATh OMUCAHUE OTHOTHUII-
HBIX 00BbEKTOB. MexaH13M HacaeI0BaHMS
MO3BOJIIET TMpPU HU3MEHEHMU I11abJoHa
00€eCIeynTh U3MEHEHHME BCEX €ro 9K3eM-
TUISIPOB B MPOEKTE, 3TO MO3BOJISIET COKpa-
TUTh BpeMsI Ha BHECEHHE UBMEHEHUIA.

J171s1 oncaHus U peain3aliiy aJlfOPUT-
MOB yIpaBJieHUs] pa3paboOTYMKY JTOCTYI-
HBl s3bIKM cTaHgapTa MOK 61131-3
(FBD, ST, SFC, LD) u C#, yto no3BossieT
TMOKO MOJAXOANTD K peaiu3aliuu ajJropuT-
MOB. [{OMOJHUTEIBHO €CTh BO3MOXHOCTb
ucnoub3oBaHusi API ¢ nocryrnom kK 00b-
€KTHOW MOJIeu ISl UHTeTpaluu CO CTO-
POHHUMU MOAYJISIMU U CUCTEMaMU, aBTO-
MaTU3aluy pa3paboTKU, UCTOJb30BaAHMS
MaTeMaTUYeCKUX MOJeei 1Sl ynpasie-
HUS MIpoLECCaMU 1 MHOTO€ IPYToe.
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Puc. 8. Pepaktop otyetoB

HArnaagHAS AHAJIMTUKA

Jns 3pheKTUBHOTO YIIpaBACHUS MPO-
1eccaMy OIepaToOphl TOJDKHBI UMETh J10-
CTYII K arperMpOBaHHBIM TEXHOJIOTMIECKIM
W TIPOM3BOICTBEHHBIM JAaHHBIM B BHJIE
TPEHIOB, TAOJUII ¥ BU3YAJIbHBIX OTYETOB.
TpeHmb! — 3T0 TpadyKM NU3MEHEHUI TEXHO-
JIOTMYECKUX JaHHBIX (TeMIlepaTypa, 1aBJie-
HUE, YPOBEHb, 00BEM BBIITYCKa IMPOIYKITNN
W Op.), TapaMeTpoOB M PEXUMOB PaOOTHI
TEXHOJIOTUYECKOTO O0OpYIOBaHUSI WU
MPOU3BOACTBEHHBIX TTOKa3aTeslel ¢ Tede-
HUEM BPEMEHU B peKMMeE PealbHOTO Bpe-
MEHU WJIM Ha OCHOBE MCTOPUYECKUX TaH-
HbIX. Ha ocHOBE TpeHIOB O1epaTop MOXKET
co 100% noCTOBEPHOCTBIO aHATU3UPOBATH
JIMHAMUKY KOHTPOJIMPYEMOTO TIpoliecca 1
BBISIBJISITH IPUIMHBI OTKIIOHEHUM. Kaxabii
TPEH UMEET TOAPOOHBIE CBOMCTBA: 1IBET,
TETH, TeKyIllee U MpeaebHOe 3HaUeHHUE, 1a-
Ty 1 BpeMsl, a TaKXKe KauyeCTBO MOCTYMaro-
IIMX JAHHBIX.

JlaHHbIe TPEHAOB XpaHATCS B CIelMa-
JIM3UPOBaHHBIX cosix b1 (MUHYTHBIM, ya-
COBOIi, CYTOUYHBII U T.1I.), UYTO COKpaIllaeT
BpeMs1 00pabOTKHU orepalyii 1 Mo3BoJiseT
XPaHUTb arperMpoOBaHHbIE JaHHBIE IS CO-
KpalnieHust ux oobeéMa (puc. 8).

B MasterSCADA 4D BcTpoeH MHOIO-
(byHKLIMOHAIBHBIN PEelakTOp OTYETOB,
peau3ylolnil GyHKIIMOHAT aBTOMAaTH3a-
LMY TTPOU3BOJCTBEHHON OTUETHOCTU KaK
MO0 KOHTPOJMPYEMBbIM ITpolieccaM, TaK U Mo
BCeMy IPeanpusITUIO B iesioM. [1pu momo-
1Y OTYETOB aHAIUTHKA 3(PHEeKTUBHOCTU
TEXHOJIOTMYECKUX U OM3HEC-TPOLECCOB
CTAHOBUTCS MpPOIIe W HarJsaHee U NaéT
MOJIHYIO KapTUHY COCTOSIHUSI MPOU3BOI-
CTBa, MPOCTOEB TEXHOJIOTMYECKOTo 000py-
TIOBaHMUSI, MOTPEOJICHUST U SHEPTOPECYPCOB
U T.0. UCTOYHUKOM aHHBIX /TSI OTYETOB
MOTYT BBICTYMAaTh TEKYIIME W apXUBHbIC
TEXHOJIOTMYECKUE TaHHbIE, COOOLLIEHUS 00
aBapusiX UM COOBITUSIX, CTOPOHHUE Oa3bl
JNAHHBIX U OU3HEC-TIPUIIOXKEHUSI.

MoliiHble BU3yaTbHBIE CPEACTBA U OOra-
Tasi OMOIMOTEKA MaTeMaTUYECKOM U JIOTH -

yecKoil 00pabOTKM JAaHHBIX MO3BOJSIIOT
€03/1aTh OTYETHI CAMOI1 Pa3JIMYHOM CJIOXK-
HOCTH: MPOCThIe TAOJIUIHBIC OTYETHI, OT-
4y€ThI ¢ UHGOTrpadUKoOii, CBOAHBIE OTYETHI,
OTYETHI C JUMHAMUYECKUM OOHOBJIICHUEM
rnokasaresieit 1 MHoroe apyroe. OTY4€Tbl
MOXHO COXPaHSTh B pa3IMYHBIX (popMa-
tax: pdf, xls, xlsx, doc, HTML, HTML5
KaK B PyYHOM peXrMe, TaK U aBTOMaTuJe-
CKM MO pacnucaHuio (puc. 9).

CBOEBPEMEHHOE
OMNOBELUEHME

CoBpeMeHHbIe TIPOU3BONCTBA TPEOYIOT
MTHOBEHHOI'O pearupoBaHUsl HA BO3HUK-
HOBEHME BHELITATHBIX CUTyallMil U aBa-
puit — 1 OBICTPOM MACHTU(UKAIIUN

Puc. 9. PegakTop oTuétoB

MPUYMH OTKa3a 000pYyIOBaHUS U COKpa-
LIEHUSI TPOCTOEB.

MasterSCADA 4D wumeeT pa3BHUTYIO
CUCTEMY OTIOBEILIEHMsI, 00ecTieYrBast ore-
paropa roipoGHoi nHbopMarLeii o coobl-
TUU B SICHOM U TIoipoGHOM dopmate. Orio-
BEILIEHUSI O COOBITUSIX MOTYT OBITh BbIIE/IC-
HBI LIBETOM, IIPUGTOM, 3BYKOBBIM CUTHA-
JIOM, OTCOPTHPOBAHBI 110 IPUOPUTETY, KaTe-
TOPUU WU BPEMEHU BOSHUKHOBEHUSI U CO-
XpaHEHBI B XXypHaJie coooieHuii (puc. 10).

UHOOPMALIMOHHAS
BE3ONACHOCTDb

Bce TexHonornueckue mpoiecchbl Ha TIpo-
U3BOJCTBE NOJDKHBI UMETh BBHICOKUI ypO-
BEHb 3alIUTHI OT HECAHKITMOHNPOBAHHOTO
JIOCTYyTMa U BHeceHus u3MeHeHuii. B Master-
SCADA 4D peannzoBaHa posieBasi MOZIETb
pasrpaHUYeHMsT JOCTYIa K CUCTEMe aBTO-
MaTU3alnu, IIPU KOTOPOH ISt KaXIIOW po-
JIA B CUCTEME PeaTu3yIoTCs MpaBuia pa3-
rpaHUYEHUST OCTYTIA C YIETOM 0COOEHHO-
CTeil aBTOMaTU3UpyeMoro mpoiecca. JTo
MTO3BOJISIET MAKCUMAJIBHO THOKO U 3(peK-
TUBHO HACTPOUTH TOJUTUKY HHGOpMa-
LIMOHHO1 6€30MMaCHOCTH Ha MPEATIPUSITUN.

J171s1 MHOTOYPOBHEBOI apXUTEKTYPhI CH-
crembl aBToMaTu3auuu B MasterSCADA
4D rcronb3yoTcs 3alUIIEHHBIEe TPOTOKO-
JIbI B3aUMOJEHCTBUSI MEXIYy Y31aMU CUC-
TEMBI, ITPETATCTBYIOLINE HECAHKLIMOHUPO-

Puc. 10. ¥ypHan
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BaHHOMY JTOCTYITy K KOMITOHEHTaM CUCTe-
MBI, a TAKXXEe O3HAKOMJICHUIO, TIOIMEHE 1
MoupUKaIY TiepeiaBaeMbIX JaHHBIX. J171st
OTCJIEXWBAHWSI W3MEHEHUI TIpoeKTa B
MasterSCADA 4D peann3oBaH MeXaHU3M
KOHTPOJIS 1IEJIOCTHOCTH (haiinos, GubImo-
TeK, CKPUIITOB W TPOYUX HCTIOTb3YeMBIX
00BEKTOB C UCTIONBE30BAHNEM KOHTPOJIBLHO-
rO CyMMUPOBAHUS Y CPABHEHUSI C ATaJIOH-
HBIMY KOHTPOJIbHBIMUA CYMMaMU. ATMUHU-
cTparopaM MH()OPMAIIMOHHON Oe30MmacHo-
ctu MasterSCADA 4D mnpenocraBiser
YAO0OHbII U UHTYUTUBHO MOHSTHBIN MHTEP-
(etic nst ynpapieHuUsT yY4ETHBIMU 3aAMTACSIMU
MOJIB30BATEJIEW, MO3BOJISIIOIINAN PEaTn30-
BaTh MOJIUTUKY 0€30TMIaCHOCTH, MPUHSITYIO
Ha nipeanpusituu. 2KypHan nHGOopMaIMoH-
HOI1 6€30MacHOCTH TIO3BOJISIET JIOTUPOBATH
TIEUCTBUS MOJIL30BATEJIEN U PETMCTPUPOBATH
COOBITHSI TH(OPMALIMOHHOI 6€30ITaCHOCTH,
TaKKe Kak: YCIellIHble U HEeYCTeLIHbIe Mo~
TMBITKY ayTeHTU(UKALIMU, TIPOCMOTP U U3-
MEHEHHE TMapaMeTPoB TEXHOJOTMYECKUX
00beKTOB, (POPMUPOBAHKE U BblIaya Ha I1e-
YaTh JOKYyMEHTOB U MHOTOE JIPYTO€.

B cenTsi6pe u okTsa6pe 2021 . cienna-
muctamMmu  kommanuit MIIC codprt wu
AdvantiX ObLIH TTpOBEIEeHBI COBMECTHBIE
WUCTIBITAHUSI HA COBMECTUMOCTH TIPO-
rpaMMHoOro Komrtiekca MasterSCADA 4D
u anmapatHoil Tmatdopmbl  AdvantiX
«bpycHuka» Ha 6a3e MpoleccopoB «Db-
opyc». TecTupoBaHMe TTOKA3a10 TOJHYIO
COBMECTUMOCTb BCEX KOMITOHEHTOB TIPO-
rpamMmMHot 1 annapaTtHoit yactu. [TAK pe-
KOMEHIIOBaH K MPUMEHEHUIO Ha CPEIHUX
U KPYITHBIX CUCTEMaX MTPOMBIIIITIEHHO aB-
TOMATU3ALMK U TUCTIETYePU3aINH B Kaue-
CTBE CepBepa BEPXHETO YPOBHSI.

Poccuiickue mporpaMMHoO-aImapaTHbBIE
KOMIIIEKCHI IIIMPOKO BOCTPeOOBaHBI Ha
Pa3IMYHBIX MPEATTPUATHSIX, ¥ 3TO TAET OT-
POMHBII CTUMYJT pa3paboOTUYUKaM TIpeia-
ratb BCE 0o0Jiee BBICOKOTEXHOJOTMYHbBIE
pelIeHMs 11T CBOMX 3aKa3UMKOB.

Hanpumep, Ha 6a3ze ITAK AdvantiX
n MasterSCADA 4D crieunaanucTbl KOM-

manuu «KamuHuHrpaarazaBToMaTrka»
paspa6ortanu turnoBoii [1TK miss ATHKC
u CAY TI'TIA c BBICOKOI1 CTETICHBIO YHU-
¢ukanum, KOTOPBI BOT yXe Ooiblie
TpE€X JIeT BHenpsieTcst Ha oobekTax [TAO
«[aszmpom». Ciucox BHeApPEHU aKTUBHO
pacTéT, B ouepeaHOil pa3 N0Ka3bIBasl, YTO
poccuiickue I[TAK MoryT KOHKYpUpOBaTh
¢ 3apyOeKHBIMU PEIICHUSIMU U IaKe Tpe-
BOCXOJUTbH UX.

1. Agonun H., Kabaunux /I. PabGoyas craH-
LUsI C KOHBEKIIMOHHBIM OXJIAXICHUEM Ha
6asze mpoueccopa «Dabopyc-4C» // CTA.
2019. Ne 3.

2. Odunmanshsiii caiit MLICT // URL: http://
www.mcst.ru/chips.

ABTOpbI — COTPYAHUK

dupmbl MPOCODT

TenedoH: (495) 234-0636

E-mail: info@prosoft.ru

U coTpyAHUK komnauum MIC codr
Tenedon: (495) 228-70-77

BricTpoe pa3BépThiBaHUE CE-
Teit SG pe3Ko MOBBIIIAET CIIPOC
Ha 00JIbIlIe 00BEMBI XpPaHEHUST
JTaHHBIX. Takue oTpaciy, Kak Te-
JIEMEIUIINHA, WHTEJUICKTYallb-
HOE 3MPaBOOXPAHEHUE U CHCTe-
Ma 0e30MacHOTO Topona, Tpe-
OYIOT TaKUX CHUCTEM XPaHEHUSI
JTAHHBIX, KOTOPBIE OOECTeUr-
BalOT BBICOKYIO CKOPOCTb, Ma-
JIYIO 3a[epXKKy W CTaOWIBHYIO
paboTy BO Bpemsl Tiepenadyn
M300paXeHU I BHICOKOTO Kaue-
crBa. HoBeiimmii TBeproTeb-
Hblit HakorTesb PCle Gen4 x4
OT Apacer ONITUMAITbHO TTOIXOAUT [UTST STUX TP~
MeHeHuid. OH UCTIONB3YeT HOBEUIITYIO TeXHOIO-
ruto 112-cnoitHoi dum-nmamatu 3D NAND
BiCS5, mo3Bosisisi 00eCreYnTh CBEPXBBICOKYIO
TIPOU3BOIUTENIBHOCTD U HANEXHOCTD, BHICOKYIO
JIOCTYITHOCTh KOMITOHEHTHOM 6a3bl U, YTO OCO-
OCHHO BaXXHO, KOHKYPEHTOCIIOCOOHYIO CTOM-
MocTb. 1o cpaBHeHuto ¢ uHTepdeiicom PCle
Gen 3 TBepaoTeNIbHBIN HakonuTesb Apacer PCle
Gen4 x4 obecrieyrBaeT yABOCHHYIO MPOITYCKHYIO
CITOCOOHOCTh M CKOPOCTh Tepenayl TaHHBIX, a
TaKKe 3HAUMTEIbHO CHIDKAET 9HEPronoTpedie-
Hre. OH HalIET pUMEHEeHNEe BO MHOTHUX CIIOXK-
HBIX TIPOMBIIIUICHHBIX PWIOXKeHMsIX. Hampumep,
B COUYETAHUM C TEXHOJIOTHEN OXJIAKIeHUsT Apacer

CoreGlacier™ cucteMa cTaOMIBHO COXPAHSIET U
repenaéT JaHHbIE B YCIOBUSIX MTEperpeBa U HI3-
KuX ckopocteit. mm, B coueTaHnn ¢ TeXHOIO-
rusimu Apacer DataDefender™ u End-to-End
Data Protection, HAKOTIMTETb MOXET YJIy4YIITUTh
LIEJIOCTHOCTD TAaHHBIX B CHCTEMAax C HECTAOWITb-
HBIM DJIEKTPOIIUTAHWEM. A UIST MEAULIUHCKUX
TIPWIOXKEHU, T/Ie TaHHBIE TTAIIUEHTOB JOKHBI
OBITB 3AIIWIIEHBI, JUTS TOBBIIICHUS] COXPAHHOCTH
HICIIONB3YeTCsT 256-0UTHOE armapaTHoe mudpo-
BaHue AES u texnomnorus Signed Firmware.

B Hacrositiiee BpeMs TBEpIOTETbHBIN HAKOTIN-
Tenb Apacer PV930-M280 ¢ unrepdeiicom PCle
Gend x4 gBisieTcsl CaMbIM OBICTPBIM ITPOMBIIII-
JICHHBIM TBEPIOTEJIbHBIM HakomuTereM M.2 Ha
pbiHKe. OH MMOTHOCTBIO COOTBETCTBYET CIIeU(p Y-
kaimu NVMe 1.4 v mogaepXXuBaeT CKOPOCTh He-
npepbIBHOTO uTeHwMst/3amucu 6810/4730 MbB/c.
HakomnuTenb COOTBETCTBYeT CTAaHIAPTy MEIM-
uHCKOro obopymosanust EN60601-1-2 1o snek-

CTH, 00eCTIeYrBast IIPEBOCXONHYIO E E
9JIEKTPOCTATUYECKYIO 3ALIUTY IS 'j

[EliFE:

’I‘pOMal‘HHTHOﬁ YYBCTBUTCIBHO-

MEIULIMHCKKX YCTPOICTB.

Kommnanus ADLINK 3amyctusia B mpou3Bo/I-
CTBO cUCTeMy MamrmHHOTO 3peHust EOS-JNX ¢
dynkuumeit Smart PoE (Power over Ethernet), mo-
CTPOEHHYI0 Ha 0a3e MUKDPOKOMITbIOTEpa
NVIDIA Jetson Xavier NX. HoBas ciuctema
moanepKuBaeT 4 KaMepsl ¢ uHTepdeiicom
PoE 1mdpoBoii BBOI/BBIBOI M TIpeAHA-

3HAYEHA TSI PYJIOXKEHWI UCKYCCTBEHHOTO MH-
teyutekta (M) B mpombltiieHHOCTH. HTE UIeK-
TyanbHas ¢yHkust POE oGHapyXunBaeT morepo
coemunenusi PoE, a mmeroniasicss MHIMKAIS
WatchDog co3naét yno0CcTBO B yIIpaBIeHUN U TEX-
HUYECKOM OOCITy>kKMBaHUW. BoineneHHas moioca
npomyckanust GigE (EOS-JNX-G) u ontumu3su-
poBanHast OC ¢ MpoBepKoil Kabesst JUTMHOU 10
100 M 0GecrieYrBarOT BBICOKOE Ka4eCTBO N300pa-
JKEHHUSI, TPOU3BOUTETEHOCTD W HETIPEPBIBHOCTD
pa6otsr. [TO ADLINK EVA SDK o6ecnieunBaet
ObICTpOe pa3BepThiBaHUe MpuioxeHuit MU 61a-
roapsi THTYUTUBHO TIOHSATHOMY TpahuiaecKoMy
uHTtepdericy. B muHeiiky EOS-JNX Bxonsat Moze-
mm EOS-JNX-I u EOS-JNX-G, noanepkuBaro-
mue mpotokoiabl Onvif u GigE. EOS-JNX-I
CIIPOCKTUPOBAaH Kak KoHIeHTpatop PoE ¢
Uplink-iopTom st 06ecriedeHusT TPOCTOM UH-
Terpaiu B cyiecTByolnyto cuctemy NVR (cere-
BOI1 BUIIEOPETUCTPATOP) U OE30ITACHOCTU UCTIONb-
30BaHus1 MU B pa3muyHbIX MPUITOKEHUSIX.
Kommanuss ADLINK Takxke coTpymHU4aeT
C TIOCTAaBIIMKAMU BUICOKAMEP W MOXKET Tpem-
JIOXKWTH CTAPTOBBIE KOMITIEKTBI BUICOHAOIIOE-
HUSI C UCKYCCTBEHHBIM MHTEJUIEKTOM JJIST TAKUX
TIPWJIOXKEHUH, KaK YMHBII TOPOJI, TPOMBIIIUIEH-
HBIII KOHTPOJh W OE30MaCHOCTb, PO3HUYHAS
TOPTOBJIST, CMAPT-TpaduK, 3aBOACKAST IOTUCTUKA
¥ pOOOTHI-TOCTABIIVKHY.
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Ucnonb3oBaHME NPEeMMyLLLECTB
kKomnakTtHbiX PXle-nnardpopm
AN MOOGUINbHBIX NPUIIOXXEHUN
TECTUPOBAHUS U USMEPEHUMN

Axnperi [onosactos

B cratbe paccMaTpmBaoTC pasnuums MeXay TPOAMLMOHHBIM U MOAY IbHBIM NPUOOPHBIM
obopyaosaHneM, 06CyXAAOTCA NPEUMYLLECTBA M OCOBEHHOCTU KAXAO0rO U3 HUX.
Knacecnueckas PXI-nnatdpopma obecneunsaet MoaynbHbIM NOAXOA K NOCTPOEHUIO

CUCTEM M3MepeHMs, TecTUpoBaHus U cbopa aanHbix. OgHako npucywme PXl-o6opyaosanuio
NpenMMyLLecTBa rMbKoCTH, SKOHOMUYECKON 3¢ PEKTUBHOCTH, CKOPOCTU U3MEPEHMS

M TOYHOM CMHXPOHM3ALMU MHOTAA TPYAHO NEPEHeCTH 3d npeaens faboparopum

M3-30 HefoCTaTOYHOM nopTatmeHocTi. Hosoe wacen PXES-23 14T ot komnanum ADLINK
YCTPOHSIET 3TOT HEAOCTATOK M OTKPLIBAET YHUKASIbHYHO HULLY KOMMAKTHBIX, MOBMMBHBIX
MHCTPYMEHTASIbHBIX CUCTEM, MO3BONSIOLMX NPOBOAMTb BbICOKOTOUHbBIE M3MEPEHMS U TECTDI

B COMbBIX PA3JIMYHBIX YCIOBUSIX.

ITnatdopma PXI — 310 niporpeccuBHbIi
CTaHAAPT KOHTPOJbHO-U3MEPUTETHHOTO
000pyIOBaHMSI, KOTOPBIA UCITONB3YET CO-
OTBETCTBYIOIIME Iaccu U Moayu. [oTo-
Boiit PXI-mMomysnb npakTuuecku jo00oro
OEM-npou3BoanTesss MOXKET OBITh JIETKO
YCTaHOBJIEH B COOTBETCTBYIOIIIEE II1ACCU U
cpasy MOAKIIIOUEH K paboTe.

IlIuna PCI Express (PCle), obecrieun-
BaloIasi KaXXJAOMY YCTPOWCTBY MPSMOit
JOCTYT K LIMHE C TIOMOIIIbIO TTOCIen0Ba-
TEJBbHOTO UHTepdeiica, MpuIllIa Ha 3aMe-
HY yCTapeBIIe MapaJyIeJIbHOM TOTIOJIOTUNA
muHbl PCI. MHbopManust B ciot u u3
CJ0Ta OTMPAaBIseTCS W TPUHUMAETCS
yepe3 CrpyNmupoBaHHbIE JMHUU JaH-
HBIX, KOTOPbIE MOTYT BAPbUPOBATHCS OT X2
1o x32.

Takum o06pa3oM, BbIIeJIeHHAas MOJI0ca
nponyckanusa 4 I'b/c MoxeT OBITh 10-
CTUTHYTAa C TIOMOUIBIO OAHOTO CJIOTa
PCle x16 vmu rpynmsl u3 16 muanmii PCle.
B coBpemennbix PXI Express (PXle)
cucTeMax B OOBbEAMHUTENbHON MaHeIn
ucnoab3yercs muHa PCle, paciiuperHHas
JIOTIOJTHUTEIbHBIMU CUTHATAMU TAKTUPO-
BaHUSI U MEXCIIOTOBOW CMHXPOHU3ALUU,
4yTO 0obOecrneynBaeT rMOKOCTb U BO3MOX-

HOCTb BBICOKOCKOPOCTHOI'O TE€CTHUPOBa-
Husi. CucrteMHblii kKoHTposuiep PXle
MOCTPOECH Ha OCHOBE MEPEIOBbIX MPOLIeC-
COPHBIX TEXHOJIOTM M, KaK TIpaBuio,
pa6otaet noa ynpasineHueM OC Windows.
IMepudepniinbie PXle-monyau, ycta-
HaBIMBaeMble B Iaccu, oOecrevyrBaloT
HEOoOXOAMMBbII (DYHKLIMOHAJ JJIs pellie-
HUSI KOHKPETHOI TECTOBOI/U3MEPUTENb-

HOW 3a1aun.

TpanuimoHHOe M3MEpPUTETHHOE U Te-
cToBOE 0OopymoBaHuEe OOecreYnBaeT
WHTYUTUBHO MMOHATHBIN UHTEpdEic B3an-
MOJIEVCTBUSI C TAaHENbI0 YIpaBIeHUS U
WHIVBUIYAIbHBIN TTIPOCMOTP BU3YaTbHOM
uHdopmanuu. [lo cBoeit npupoge 3TOT

TpaauumoHHble npu6opbI

MoaynbHoe o6opypoBaHue

® /lHTyUTMBHOE ynpaBnexune
® [TopTatBHocTb / KoMnakTHOCTb
© JKOHOMWUYHOCTb A1 OAHOKPATHOTO pelleHus

® EAMHCTBEHHAA YyHKLUA, PyYHble onepaLmum
® CNoXHOCTb BCTpPanBaHus B TecT

® OrpaHnyeHHbIN yHKLWUOHAN

© HeBO3MOXHOCTb pacliMpeHus

© [MO6KOCTb TECTOBBIX U U3MEPUTENbHBIX (DYHKLMIA
® ABTOMaTu3auua npouecca TecTMpoBaHUA

® lleHTpanu3oBaHHas apxuTeKTypa

® Bbicokas uHTerpauus yHKLuum

® Bbicokas nponyckHas cnocobHoCTb

® Heo6x0aMMOCTb MPOrpaMMUpoBaHms
® OTHOCUTENbHO BbICOKAs LieHa

Puc. 1. Mniocbl u MUHYCbI TPAAULUOHHOIO o6opy,qosauun Mo CpaBHEHUIO C MOAYJIbHbIM
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TUIT 00OPY/IOBAHUSI SIBJISICTCS aBTOHOM-
HbIM. TeM He MeHee /ISl IPOBE/ICHUST pas3-
JINYHBIX U3MEPEHUN U TECTUPOBAHUS He-
00XOIMMO HCITOJIb30BAHME MHOXECTBA
pasnYHbIX ycTpoicTB. [1o 370 MpuunHe
WHXEHEPY JIJIs OpraHU3alluu CTEeHI0BOM
YCTaHOBKM, KaK MPaBUIO, TPEOYIOTCS He-
CKOJIbKO UICTOYHHMKOB IMUTAHMUSI, TCHEPATO-
POB CHUTHAJIOB, BEKTOPHBIX aHAIM3aTOPOB,
ocuusutorpadoB, MYJIBTUMETPOB U IPYTUX
caMbIX Pa3IMYHbBIX TPUOOPOB.

ABTOMaTU3UPOBAHHbIE CUCTEMbI TECTH -
pPOBaHUSsI, HATIPOTUB, MPEUMYIIIECTBEHHO
HCTONB3YIOT MOMIYJIbHbIE MWHCTPYMEHTHI,
rJe OJTHO U TO e 000pyIoBaHUE MOXHO
HCIIOIb30BATh 151 BHITIOJTHEHUSI HECKOJTb-
KHUX TECTOB 0€3 PyYHOro BMEIIaTeIbCTBA
Mo TIepeHalagke M CJIOXHBIX TMepeHa-
cTpoek (cMm. puc. 1).

ADLINK - nugep
B OBJIACTU MOAYJIbBHOrIO
U3MEPMUTEJIbBHOIO
OBOPYAOBAHMUA

Kommanusg ADLINK Technology siB-
nstetcs crioHcopoMm PXI System Alliance,
3aHMMAIOIIIETOCs Pa3pabOTKON TeXHOTOTU
u criennbUKaUil TECTUPOBAHUS U U3ME-
penuii. [lepBasg MHOTOGYHKIIMOHATBHAS
PXI-mnata BBoga nanHbix, PXI-2010, ObI-
na BemymeHa ADLINK B 2001 romy.
B Teuenue nByx necsatuneTuii, mporeanmx
C TeX Top, KOMIIaHUsI TPOAOIKaia pa3BU-
BaTh M TOCTaBJSITh HA PBIHOK IIMPOKUI
criektp PXI/PXIe-KoHTposu1epoB, accu u
nepudepritHbIX Momyseil. B Hacrosiee
BpeMs ADLINK sBisieTcst Bemymmm mpo-
WU3BOAUTEIEM N3MEPUTETBHOTO 000PYI0Ba-
HUs. B KoMnaHuM MOHUMAIOT, HACKOJIBKO
BaXXKHBI UCITBITAHUSI TSI pa3pabOTKN HOBBIX
MPOAYKTOB U KaKue (PyHKIIMU MOTYT MOBbI-
CUTh 3(PHEeKTUBHOCTH TTPOM3BOICTBA, Ha-
NEXHOCTDb U Ka4eCTBO.

MPOBNEMBI,
NMPUCYLUME HEAOCTATOYHOM
rTMBKOCTU OBOPYZAOBAHMUA
U NEPEHOCUMOCTHU
TECTUPOBAHMUA

TexHonornueckue TOCTIZKEHUS TTO3BOJU -
JIY CIeTIaTh AJIEKTPOHHBIE YCTPOiicTBa Gosiee
KOMITAKTHBIMU, a TAKXKe COKPATITU BPEMST
WX BBIXO/Ia HA PHIHOK Y KU3HEHHBIN TIUKIT
npoaykTta. CoBpeMeHHOE M3MepUTeTbHOe
000py/I0BaHUE JTOKHO OBbITh OoJiee Obl-
CTPOIEMCTBYIOIIUM U TOYHBIM, JJIST TOTO
YTOOBI KOMIMAHWM, 3aHUMAIOIINeCs TpPOo-
WU3BOICTBOM, MOTJIN YAOBJIETBOPSITH TIOCTO-
STHHO PAaCTYIIMIA CIIPOC ¥ COOTBETCTBOBATh
k€cTKoMy rpaduKy BbIITycKa MIPOIYKIIUH.

[ubkocte u mopratuBHOCTh PXI-000-
pyZIOBaHUS TO3BOJISIET 2TOMYy dopmary

Tabauya 1
Pa3BépHyTas uHgopmauus K puc. 1
MynbTumeTp
ggﬂ:g‘g:::r:/p“paﬁOTK”/aKcnep”MeHTb' leHepaTop NpOM3BONbHbIX CUTHANOB 34wt
leHepatop e
TecTbl M M3MepeHns Ocunnnorpad
CBeTofuoAbl, MOTOPbI, NOAYNPOBOJHUKY, aporpaMMMpyeMbM MCTOSHUK NUTaHNA 1-2
TecThl KayecTsa/hyHKLUMOHANbHbIE TECTbI OAY/Tb BEICOKOCKOPOCTHOTO Teur
AVCKPETHOro BBOAA-BbIBOAA
DSA
AynuorecTe Mopaynb AMCKpeTHOro BBOAA-BbIBOAA 1-2 wr.
[OuruTaiizep
McnbiTaHus NCTOYHNKOB NUTaHNs Moayib AMCKPETHOO BBOAA-BHIBOAA 1-2 wr.
BubpoTectuposaHue DSA 1-2 wr.
NcnbiTaHns Ha YacTUYHbIN pa3pag, [urutaiizep 1-2 wr.

3aMOJIHATh YHUKAJIbHbIE HUIIM Chepbl
TECTUPOBAHUSI, TIO3BOJISIET BBIITOIHSTD BbI-
COKOTOYHBIE TeCThI ¥ OIEPATUBHBIA KOHT-
POJib KayecTBa IIPOMU3BOACTBEHHOM CPEbl
0e3 ymiepba 111 QYHKIMOHAJIBHBIX BO3-
MOXHOCTE ¥ IPOU3BOAUTEIBHOCTI. DTU
KauyecTBa MMEIOT pellaroliee 3HaYeHUE ISt
[POM3BOICTBA DIEKTPOHUKM Ha COBPEMEH-
HOM ypOBHe. 31eCh IIOKa3aTe/IeH IpruMep
koMmnaHuu Apple Watch, peann3oBaBiiei
10 BceMy MUpy 0oJiee COTHM MUJUIMOHOB
eJIMHUI] CBOUX TpoaykToB. Ha e€ npen-
MPUSTUSIX UCTIONb3yeTcsl okosio 900 pas-
JIMYHBIX KOMIIOHEHTOB, BKJIIOYAIOLIMX
NIBaalaTh Momu(UKaIUil IPOLECCOPOB,
IaMsITh, 3JICMEHThI CEHCOPHOTO yIpaBJie-
HUsI, PATUOMO/IYJIU M UCTOYHUKM ITUTAHMSI.
[TpoaykThl TaKOro pojaa TpedyIoT aBTOMa-
THU3aLMU KOHTPOJISI U TOYHBIX U3MEPEeHUI
Ha KaXxIOM 3Talle IPOM3BOICTBEHHOIO
LIMKJIA JUISI FapaHTUU BBICOKOIO KayecTBa.
TuroBble METOIMKM UCITBITAHUIA, UCTIOJb-
3yeMble Ha TEXHOJIOTMYECKUX JIMHUSX,
BKJIIOYAIOT B ce0s1 MHOXKECTBO 000pYy10Ba-
Hust. OIHAKO ¢ 3aITyCKOM B TIPOM3BOICTBO
OouepeTHON HOBUHKU BCE OHO, KaK MPaBU-
J10, 3aMeHsieTcsl. [IluHaMudeckast cpesia Te-
CTUPOBAHUST OTPaHUYMBAET BO3MOXKHOCTH
aBTOMAaTH3AIMU TECTOB, ITOTOMY, YTOOBI
pa3BepHYTb Ha HOBOM O0OPYIOBaHUU
TpeOyeMble TeCThI M U3MEPEHUsI, He00X0-
JIMMO CHauajia oOyuuTh mnepcoHas. Cam
3TOT (haKT YBEJIMIMBACT BPeMsT TECTHPOBA-
HMSI, CTOUMOCTh DKCIUTyaTallid U Bepo-
STHOCTB Y€JIOBEUECKUX OIMOOK TIPH aIarl-
Tal HOBOM CUCTEMBI TECTUPOBAHUS, UTO,
B KOHEYHOM UTOTe, OTPUIIATEIEHO BIUSIET
Ha MPOW3BOIUTEIEHOCTb.

DTy Xe MpobieMy MOXHO YBUIETh U B
HCCIIeIOBATEeIbCKUX TECTaX MPU UCITBITA-
HUSX YCTPOMCTB, CO3JAHHBIX B paMKax
HWUOKP. Knaccuueckue ucrnbiTaTeIbHbIC
CTEH/IBI YacTo TPeOYIOT COYeTaHUs He-
CKOJIBKMX CTOSYHBIX MOJYJIEH U ycTapeB-
ITUX, OTHOCUTELHO TPOMO3IKUX CUCTEM
(cM. Tabu. 1). Hanmpumep, 11 UaMepeHust
XapaKTePUCTUK YCUIIUTEIISI MOIITHOCTH TT0-
TpeOyeTcsl He TOJIBKO caM YCHITUTETh MOIIT-

HOCTH, HO 1 (DWIJIBTP BBICOKUX TTOPSIIKOB,
a TaKkKe YCTPOMCTBA TS yITPaBJIeHUST/KOHT-
pOJIsi MOIIIHOCTHU, TIPEOOpa30BaHUs aHAJIO-
TOBBIX ¥ IM(MPOBBIX CUTHAIOB. [pyrumu
cJioBamu, 0a30Bblii HAOOP, COCTOSILLIUY U3
0J10Ka MUTAHUS U MYJIbTUMETpPa, COBEpP-
IIEHHO HE TIOIXOIUT IS TeCTUPOBAHUS
COBPEMEHHBIX YCWJIWTEJE MOIIHOCTH.
DTO CBA3aHO C TEM, YTO 3a MTOCJIeTHUE He-
CKOJIBKO JIECSTWIETUI pPe3Ko Bo3pocia
CJIOKHOCTD TIepeaul CUTHaJIa T10 DJIeK-
TPUYECKUM IIETISIM, 2 COBPEMEHHBIE JJIeK-
TPOHHBIE YCTPOICTBA UMEIOT MHOXKECTBO
TOTIOJTHUTENIBHBIX (DYHKIIUIT W UCTIONb-
3yI0T 60JIee CKOPOCTHBIE KaHAJBI U CIIOXK-
HBIE CXEMbI MOIYJISIIIUN.

Y TpaIiuIMOHHBIX TIPUOOPOB €CTh U e111¢
onHa TpobiemMa, KOTopass 9acTO BO3HU-
KaeT co BpeMeHeM, — JINHEeKa MPOIYKTOB
B KOHIIE KOHIIOB MOKET OBITh CHSITA C TTPO-
u3BoACTBa. B aTOM cityyae nHbopmarus o
MTOCTaBIIUKAX YACTO TEPSIETCSI, COTTPOBOXK-
NIeHUe U TIOIIePXKKa, BKITI0Yast IPOTpaMM-
HOe obecrieueHne, CTAHOBSITCS HEBO3-
MOXHBI, ¥ 3TO CEPbhE3HO OTPAHUINBAET
BO3MOXHOCTA PEMOHTa U OOHOBJIIEHUS
obopynosaHus. [Tomumo atoro, mpukai-
Hoe [IO wu y3kocmenuamu3MpoBaHHOE
MOpTaTUBHOE 00OpYyAOBaHKE, TIPeaHA3HA-
YeHHOE JIJI51 IPOBEPKU KOHKPETHBIX Iapa-
METPOB, JOCTATOUYHOE 7151 OONBIIMHCTBA
3a1a4, OKa3bIBAETCSl HEAOCTATOYHBIM TSI
YCTpaHEHUsI HEeTOJIAAO0K, MPaKTUYECKUX
JIEMOHCTpALIMA U OOYYEHMUSI.

LUMPOKMA AMANA3OH
3anAY PXES-2314T,
OT ABTOMATU3ALIUU TECTOB
nPU MACCOBOM
NMPOU3IBOACTBE AO CJIOXHbLIX
CNEUWMAJIMZUPOBAHHBIX
ucnoitaAHnii HUOKP
PaszpaboranHas u 3anylieHHast
ADLINK HoBas utarpopma PXES-2314T
MO3BOJIIET OOOWTH BBINIEU3IOKEHHbBIE
MpoOIeMbl 32 CUET BO3MOXKHOCTHU Ha IaH-
HOU TatrpopMe KOMOMHUPOBATH HOBBIE 1
crapbie TiepudepuitHble MOIYJIN, TIPOIOI-
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Puc. 2. PXES-2314T, apantep nutaHus, HoyToyK u kabenb Thunderbolt

JKast BBITIOTHSTD 33/1a91 110 U3MEPEHUIO Ue-
pe3 3HaKOMBI TTPOrpaMMHO-aTTIapaTHBIT
unrepdeiic. Tak, Harpumep, 1Ba U3 YETHI-
péx rudbpunHeix PXle-cioroB nmompaepxu-
BatoT nepudepuiinbie Moayau PXle Ha oc-
Hose mHbI PCI Express Gen3, a Takke Bce
c/oTel obpaTtHO coBmecTuMbl ¢ PXI u
CompactPCI, uTo 1aét BO3MOXHOCTb UC-
MOJIb30BaTh CYIIECTBYIOLINE U3MEPUTETb-
Hble MOIYJI, UCKITIOUass HEOOXOANMOCTh
ux goporocrosiieit 3amMeHsl. PXES-2314T
npe/iaraeT HaaeKHOe pelIeHue, COCTOsI-
1ee U3 camoro 1accu, nopratupHoro [1K,
kabenst Thunderbolt™ 3 (TB3) u amantepa
CETeBOTo MUTaHus (puc. 2).

[TpenmymiecTBa ucnoiab3oBanust PXES-
2314T BKJTIOYAIOT B cebs:
©® DKOHOMUIO BpPEMEHW TIpU HACTPOUKe

WCTIBITATEIbHOM 0a3bl M M3MEPUTENTb-

HOU CUCTEMBI;
©® SKOHOMUIO pabovero MecTa u 0COOEHHO

Ha TIPOU3BOJCTBEHHBIX TUTOIIAIKAX;
® ObIcTpOe coenuHeHue mocpenctTsom TB3

U UCKITIOYEHUE CITOKHOCTEU TTPUBSI3KH,

npucyiux PXI.

BMmecTo crmoxHolit KoHdurypanuu ¢
MOJIb30BATEIbCKUMU TUTaTaMU pacIimpe-
Hust PXES-2314T ucnonb3yeT MHOTODYHK-
LIMOHAIbHBIN uHTepdeiic TB3, uyTo mo3Bo-
JISIeT TepenaBaTh Mo Kabeo JaHHBIe CO
ckopocthio 10 40 I'6ut/c, BaABOE MPEBBI-
LIAOIIYI0 CTAHAAPTHYIO MPOITYCKHYIO CIIO-
coonoctb USB Type-C. Coequnenune TB3,
BIIepBbIe TTpeacTaBieHHoe Intel B 2015 romy,
MPEIOCTABIISIET [J1I MOOMTbHBIX BHIUMCIIN-
TEJIbHBIX TUIaT(GOPM BO3ZMOKHOCTHU HATEXK-
HOW MOTOKOBOW Tepelayn BUIECO C paspe-
meHueM 4K ¢ moanep:kKoii 1ByX He3aBUCH-
MBIX JUCIUIEEB, (DYHKIIMU TOK-CTAHLIMU 1
OBICTPOI 3apsIIKU TIO OTHOMY KaOeio.

4-cnoroBast PXle-niatdopma, BITION-
HEHHasl B COOTBETCTBUU CO CrieLIMpUKaLIU-
eit PXI-5, PXI Express hardware specifica-
tion Rev.1.0, umeet 4 nuaun PCI Express
Gen3, 6aromapst YeMy MOTYT ObITb peaiu-
30BaHbl NIByHAIpPaBIE€HHAsI, IBYXIPOTO-
KOJIbHAsI CBSI3b C MepudepuiitHbIMU YCT-
povictBamu (cMmaptdonamu, [TK, miaHie-
TaMu U T.11.) TS IEPeIaun JAaHHbBIX C MaIoi

3aaepKKoii. [ToMuMO CKOPOCTHOTO coeu-
Henuss TB3, PXES-2314T coueraer 31O
C BBICOKOCKOPOCTHBIMM HHTepdelicamu
PCle Gen2/3 u 4-rubpuaHBIMU CJIOTa-
mu PXle, obecrieunBalolIMMKU CKOPOCTh
rnepenavyu faHHbIX 10 8 [out/c.

IIpeumymectsa PXle-1maccu ycunm-
BaloTcs Ojarogapsi HEOOIBIIUM pa3Mepam
(207,9x148,4%x220,5 mm) 1 Becy 3,6 KT, Ipu
JKEJTaHUM CUCTEMY MOXKHO TTOAHSTDb U Tie-
PEHOCHUTb OHOI pyKoii (puc. 3).

IlonBonum wutor: B nusaiiHe PXES-
2314T ucnosb3yeTcsl MPOBEPEHHOE U Ha-
néxnoe PXI-1raccu, cnocodHoe o0beau-
HUTb B OTHOM KOMITAaKTHOM KOHCTPYKTHBE
MHOXeCTBO (DYHKIMIA, TAKMX KaK aHAJIU3
CMEeKTpa, TeHepalysl CUTHAJIOB, U3Mepe-
HMeE 3aTyXaHUsI U OTePb JEKTPOIHEPTUH.
Bech KOMITIEKC 3aBOJACKHX TECTOB MOXET
OBITh BBITIOJTHEH C rnomMolibio PXES-2314T
0e3 He0OXOIMMOCTH B TPOMO3/IKOM UCTIbI-
TaTeJIbHOM O0OpYIOBaHUM, TaKXe BO3-
MOXHO MHTETPUPOBaTh yKe paboTaloliee
TECTOBOE 00OpyAOBaHME, OBICTPO Ha-
CTPOUTHh €ro W WCKIIOUYHUTHh paHee BbI-
SIBJICHHBIE OTKa3bl. IHXXeHephI-nccieno-
BaTeJIM CMOTYT BBITTOTHSATH MHOTOYMCIICH-
HbIE UBMEPEHMS U B UCITHITATEILHOM JIa-
GopaTopuu, M Jaxe 3a CBOUM O(DUCHBIM
CTOJIOM.

EwE onHuM MaiorabapuTHBIM yCTPOWi-
CTBOM, TTO3BOJISTIONIIUM aBTOHOMHO PellaTh
CJIOKHBIE 3a/1a4M UCTIBITAHUI U TECTUPO-
BaHUsI, SIBJISIETCSI 6-CIIOTOBOE TMOPUIHOE
maccu PXES-2301 Bricoroii 3U (puc. 4).
PXES-2301 momaepkuBaeT yCTAHOBKY CH-
CTEMHOTO KOHTPOJIEPa B COOTBETCTBYIO-
IIUI CJIOT, a TaKXKe MHCTPYMEHTAIbHBIX
momyneit CompactPCI, PXI, CompactPCI
Express u PXI Express B 1100011 U3 MSITH T1e-
pudepuiinbix cnotos. lllaccu mpemHa-
3HAUEHO TSI TIPOMBILIUIEHHOTO TIPUMEHe-
HUSI, UMeeT COOCTBEHHbBIN MCTOYHUK THU-
tanusa 320 Bt, addekTuBHYIO cucteMmy
OXJIAXIEHUsI, BBICOKYI0 MEXaHUYECKYIO
MPOYHOCTb, MOPTATUBHOCTh M TMOKOCTH

Puc. 3. Mo6unbHoe waccu PXES-2314T

MPU BCTPaMBaHUM B CTOEYHOE 000PYI0Ba-
Hue. [IpormyckHasi CmocOOHOCTb CUCTEMBbI
1o 8 I'b/c (4 xanana, PCle x4 Gen2) u no
2 I'b/c (PCle x4 Gen2) Bcex nepudepuii-
HbIX cJIoToB. KommakTHas 1 Jiérkas KOH-
CTPYKLUSI «ITOJIOBUHHBIX» rabapuToB 10-
MycKaeT YCTAaHOBKY B IKady Ha OIHOM
YPOBHE Cpasy JIBYX IIACCU, KOTOPbIE BECST
no 5,85 xr u st ynodcrBa MEepeHOCKU
OCHAIAIOTCST PyYKoi. [List yripaBieHus 1
CHUCTEMHOTO MOHUTOPHUHTA CITY>KUT CMapT-

Puc. 4. Tu6pupHoe 6-cnotoeoe waccu PXES-2301

Puc. 5. CuctemHbliit konTponnep PXI-3982

Puc. 6. CuctemHbInt kKoHTponnep PXIe-3988
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yrwmta ChassisWatch ADLINK, mipeno-
CTaBJISIIOLIAs MOJb30BATENIO MOJHYIO UH-
(opmarinio o COCTOSTHUY TIACCH, BKITIOUAsT
CKOPOCTb BEHTWJISITOPA, BEJIMYMHY HAMpPs-
JKEHUI Y BHYTPEHHEN TEMITEpaTyphl.

BbICOKONPOU3BOAMUTENBbHBIE
CUCTEMHBIE KOHTPOJINEPDI
3HAYNTENILHO PacIIMPUTh (DYHKIIMOHA 1
TPOU3BOAUTETFHOCTb TECTUPOBAHUS TTO3BO-
nsr0T HoBhle PXI/PXle cuctemMHbie KOHT-
posutepbl. C OBICTPBIM BHEAPEHUEM TEXHO-
siorun PXI Express MHOTYE TOCTABIIMKY OT-
KazaJIich OT IPOM3BOACTBA ycTpoiicTB PXI B
nonb3y PXle. OnHako kommanusg ADLINK,
HapsIAy ¢ TIPEUTOKEHNEM IITUPOKOTO CITeK-
Tpa KoHTposiepoB PXle, mponoskaeT rpo-
M3BOACTBO JIuHerikn PXI-ycTpoiicTB.
Paspa6orka PXI-3982 3amonnuna mpo-
0es1, oOpa3oBaBIIMICS M3-3a paHee CHSI-
ThIX ¢ Npou3BoacTBa PXI-KoHTpos1epoB,
SIBJISISICH XOPOILMM PEIIeHUEM TSI KITMEeH -
TOB, XeJIaloINX MMHUMU3UPOBATh 3aTpa-
Thl (puc. 5). PXI-3982 BoimonHeH Ha oc-
HoBe npoueccopa Intel Core i7-6820EQ u
namsatu DDR4 2133MIi1 o6béMOM 110
32 I'b. Cpeau KJII0YEBBIX XapaKTEPUCTUK
CUCTEMBI ClIeayeT BbIOeAuTh: 2x Gigabit
Ethernet (LAN, LXI), unrepdeiic GPIB,
4x USB 3.0, 2x USB 2.0, DisplayPort.
JpyruMm crienyaabHO pa3paboOTaHHBIM
yerpoiictBom crangapTa PXI Express cran
kontposutep PXIe-3988 (puc. 6). DroT nep-
BbIii PXIe-kKoHTposuiep cepBepHOro ypoBHsI
kommanuu ADLINK, noctpoeHHbIit Ha Oa-
3¢ MOIIHOTO 6-si1epHOro mpoiieccopa Intel
Xeon E-2276ME, 2,8 I'Ti1, coueTaeT B cebe
COBPEMEHHBIN BBIYMCINTENb M TaMSTh
DDR4 2400 MIi1 o6sémom 10 64 I'b. On
CMoCco0EH OHOBPEMEHHO BBIMOJHSITh Ye-
ThIpE He3aBUCHUMbIE 331a4U, MOIAEPKUBAET
yetbipe PXle-kaHana x4 wim aBa KaHasa x8
C MaKCHMAaJIbHOM TPOIYCKHOM CITOCOOHO-
ctbio 10 16 I'b/c o mmue PCI Express 3.0.
PXlIe-3988 obecnieunBaeT ruOKOCTb MHTEP-
etico, Bkimouatomux asa DisplayPort, nsa
USB 3.0 1 BBICOKOCKOPOCTHBIX Tiepuce-
puitHBIX ycTpoiicTB, aBa mnopra Gigabit
Ethernet, oguH I8 MOAK/IIOUEHUs K JIO-
KaJIbHOW CEeTH, a IPYroi ISl ynpaBieHUs
npubopamu LXI, yetbipe nopta USB 2.0 mist
nepudepuitHbIX YCTPOMCTB U yIpaBiIeHUsI
USB-nputopamu, a Takke pazseéM Micro-D
GPIB nn1s ynpapneHusi TMOPUIHBIMU CUCTE-
MaMu TecThupoBaHusi Ha ocHoBe PXI.
CucTeMHBIe MHTETPaToOPhl U MPOU3BO-
IUTETM 000pYIOBaHUS B CAMBIX Pa3HBIX
OTPACIISIX, OT a3POKOCMHUYECKOM JI0 MOy~
IPOBOIHUKOBOM, CMOTYT HCITOJIb30BaTh
PXI1-3982 u PXle-3988 mns 3amau, Tpe-
OyIoIIMX 00JIBIIOr0 00bEMA BEIYUCIEHU M
M COKpaIlleHUsI BpeMeHU paboThl MHTEH-

CHUBHBIX HpI/IJTO)KCHI/Iﬁ, TaKMUX KakK paanuo-
YaCTOTHLIE TECThI U HUKIMNYECKOE MOJIC-
JIMPpOBAHUE arlrapaTHoOro obecrieueHusl.

3AKNIOYEHME

[penmytiiecTBa NCTIBITATETBHOTO 000PY-
nosaHus ctanaapra PXI u mmpokast ramma
TIPON3BOIUMBIX MOJYJIEH TIPENTOCTABIISIIOT
WHXEHEepaM IIHUPOKOe ToJie ISl TBOpYe-
CKUX PellIeHU, TTOBBIIAIONINX TOPTATHUB-
HOCTB ¥ IOCTYITHOCTB cricTeM. Pazpaboran-
Hast ADLINK HoBast rubpunHas 4-cioto-
Bas PXle-mmmargpopma PXES-2314T B coue-

TaHWU C COBPEMEHHBIMU TepudepuitHbIMU
MOJYJISIMU U Giarofaapsi BBICOKOCKOPOCT-
HoMy uHTepdeiicy TB3 MoxeT HampsiMyto
B3aMMOJICHCTBOBATD C GOJIBIIMHCTBOM HO-
ytoykoB u [1K, pemas npobiaemy nopra-
TUBHOCTU KOHTPOJIbHO-U3MEPUTETHLHOTO
000pYIOBaHMS U COKpAILIasi 3aTPaThl Ha 3a-
MyCK M 9KCIUTyaTaiuio. @

ABTOpP — COTPYAHUK
$upmbl MIPOCODT
TenedoH: (495) 234-0636
E-mail: info@prosoft.ru

Hopmupytowme npeobpasosarenu
KoMmyHMKaLMOHHbIE YyCTPOHCTBA
CucTeMmbl pacnpefenéHHoro BBofia/BbiBofa

(D) DATAFORTH®

MAQ20

HanéxxHas cuctema cbopa
1 nepefayn JaHHbIX

v/ Huskas cToumocTb KaHana

v/ BbICOKas TOYHOCTL U3MEPEHMS — NOrpeLlHocTb +0,035%

v/ CbémHas kapTa dhopmara MicroSD Anst XpaHeHusi JaHHbIX
v/ Wnpoknit Ainana3oH HanpshkeHus nuTaHns 7-34 B nocT. Toka

v KomnakTHocTb — 24 Mofyns BBOAa/BbIBOfA MK 384 kaHana
B CTaHgapTHoM 19” kopnyce

Mporpammuoe o6ecneyenne ot DATAFORTH

© ReDAQ - nHAMBMAYanbHOE KOHCUTYpUPOBaHIe KXKAOr0 KaHana, 0To6paxeHune napameTpos
B BUAE rpadpuyeckux opm

o IPEmotion — SCADA-cucTema ans 0To6paxeHus, ynpasieHns 1 3anucu napameTpos
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NepeaHme naHenm

MJIN KAPKACHbDbIE
BcTaBHble moaynu Schroff
ANY NeYaTHbIX NAaT —

KOK BbIOpaTh ONTUMAJILHOE
peLieHue

Buktop [apcus

B cratbe paccmatpusaioTcs KpuTepun BoibOpa nepegHMX NaHenem ans nevaTHsIx nnar
M KOPKACHBIX BCTOBHBIX MOAYNEN, COOTBETCTBYIOWMX cTaHaapTy MIK 60297
(EepomexaHuka), B 3aBUCUMOCTH OT TPeBOBAHMI KOHKPETHOM PeLIaeMOM 30804M

HO NPUMMepE WMPOKOM HOMEHKIATYPbI AAOHHBIX M3aenuit oT komnanum Schroff.

KowmmnekTHble miepeqHue MaHe I IJist
MeYaTHBIX TIJIaT M KapKacHble BCTaBHBIE
Monynu (puc. 1) ycranaBnmuBaioTcst B 19-
MIOMMOBBIE OJIOUYHBIE KapKachl, TPUOOP-
HbIe KOPITyca WIX IACCH TSI MATUCTPATb-
HO-MOJYJIBHBIX CCTEM C IIIMHHOW apXu-
tektypoii (Harmpumep, CompactPCI unu
VME), cooTBeTCTByWOIINE CTaHIApPTy
MOBK IEC 60297 (EBpomexaHuKka), 1 00-
pasyioT cob0if KOHCTPYKTUBHOE W BU3Y-
anbHOe odopmMieHre HPOHTATHLHOM YacTh
KopiItyca.

KoMrmiekTHble TepeaHue MaHeau
(puc. 2) COCTOST U3 MepeaHEN MaHeIn, Py-
4eK-9KCTPAKTOPOB, KOMILIEKTa AeTajeit
IUTsT KPETIIEHU s TIeYaTHOI MJ1aThl, U — NIPU
HEOOXOIMMOCTH — 2JIEMEHTOB IS BJIeK-
TPOMArHUTHOTO 3KpaHMUpOBaHusI. BcraB-
Hble MOAYJIM KapkKacHoro tumna (puc. 3)
MpeaHa3HavYeHbI JJIsI pa3MelleHus: B 19-
MIIOWMOBBIX KOpPITycaX WM Iaccu (pyHK-
LIMOHAJIBHBIX Y3JI0B, COCTOSIIIMX U3 He-
CKOJIKMX TEYaTHBIX IJ1aT Wik cOOPOK
(puc. 4), KOTOpbIE MOTYT COCTOSITh KaK 13
CTaH/IAPTHBIX, TAK ¥ U3 HECTAHIAPTHBIX 10

1. MNepeaHss naHensb
2. 9KpaHupyroLLas NpoKnagka
3. Pyyka-3kcTpakTop
4. Nlepxatenb nevaTHol nnarsl
5. BWHT ¢ noTaiiHom rosoBKon
6. Brynka
7. HeBbinagawLwumn BUHT
8. Bunt

9. lWano6a

0. Bunt

Puc. 1. lupokuii BbIGOP BapUaHTOB NepepHUX NaHenei u KapKacHbIx BCTaBHbIx Moayneii ot Schroff

Puc. 2. CoctaB KoMNneKTa nepeaHeit naHenu
ANA NeYaTHOMN Nnatbl
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Puc. 3. KapkacHbiit BCTaBHOM MOAYNb

pa3mepaM KoMmmoHeHTOB. Kpowme Toro,
IUTST 00eCTIeUeHMSI TIPABWIBHOW ITUPKYIISI-
MY OXJTAXIAIONIETO BO3AyXa U IUIS 1ie-
JIOCTHOCTH CUCTEMBI 2JIEKTPOMAarHUTHOTO
SKPaHUPOBAHUS B OOJBITUHCTBE CIIydaeB
TpeOyeTCsT 3aKphIBaTh CTIEPENU U T€ 30HbBI
KOpIyca Wiu IIacCH, TAe He yCTaHOBJe-
HBI TTeYaTHbIEe TUIATHL. [{JI51 3TOTO MCTIOb-
3YIOTCSI OAMHOYHBIE TIepeHNe TTaHeI —
3aTTyIIKY.

CylIecTBYeT HECKOIbKO TPYITIT MEXKITy-
HapOIHBIX U OTPACJIEBBIX CTAHAAPTOB, TPE-
0OBaHUSIM KOTOPHIX JTOJKHBI YIOBIETBO-
pATh TIepedHME ITaHeAW M KapKacHbIC
BCTaBHBIC MOaynu. B mepBylo ouepenb,
3TO TpeOOBaHMS K JOMTYCTUMBIM pa3Mep-
HBIM psiIaM, OTIMCBhIBa€Mble CTaHAAPTOM
MBK 60297 1 ero MHOTOYMCICHHBIMU
noapazaenamu (IEC 60297-1, IEC 60297-2,
IEC 60297-3-101, IEC 60297-3-102,
IEC 60297-3-103, IEC 61969-2-1, 1EC
61969-2-2). Kpome cranmaproB MOK
CYILIECTBYIOT TaKXKe pa3INYHbIC CrIelnbu-
Kalluy Ul TIOCTPOCHUSI MarmcTpajbHO-
MOJYJBHBIX BBIYMCIUTEIBHBIX CUCTEM C
ILIMHHOU apXUTEKTYPOI, B KOTOPBIX OTOBa-
PUBAIOTCS TOMOJHUTEIbHbIE TPEOOBAHMS
K KOHCTpYKTMBaM (Tabi. 1), Hampumep,
crieuudukanuu VME/VXS/VPX, KkoHTpo-
nupyeMble accounarnmeit VITA (MexoyHa-
poaHas Toprosas accouuanust VME), win
cneuuduKanum CompactPClI/Serial,
PXI, MicroTCA u AdvancedTCA, pa3Bu-
THEM KOTOPBIX 3aHMMAETCsl acCOLMalIMs
PICMG (PCI International Computer
Manufacturing Group).

Janee cienyeT OTMETUTb CTaHAAPTHI,
omnpenensiole crenraibHble TpeboBa-
HUS K 000pYyJI0BaHMIO, TPUMEHSIOIIEMYCST
B OTIEIbHBIX OTPACISX, TAKUX KaK XKeJe3-
HOIIOPOXKHBII TPaHCIOPT, CyIOCTPOCHNUE
uin o0OpOHHbIE MpUMeHeHus. B atmx
CTaHIapTax pacCMaTPUBAIOTCS BOIMPOCHI

Puc. 4. Mopaynb KapKacHOro TMNa MOXeT BMeLLaTh HECKOJIbKO NeYaTHbIX naat

COBMECTHBIX UCIBITAHUI 00OpYIOBaHMUS
(IEC 61587-1), 31eKTpOMarHUTHOM CO-
BMecTuMmocTu (Hampumep, DIN VG
95373), anekBaTHOIO PEryJIMpOBaHusI TeM-
noBbix pexkumoB (IEC 62194 Ed. 1), Bo3-
nelictBust ynapoB u Bubpauuit (MIL 901D
Y aHAJIOTMIHBIE POCCUICKIE CTAHIAPTHI),
3aIUTHI OT IPOHUKHOBEHMSI BTN 1 BOIBI
(zamuTa IP, cranmapt IEC 60529).

W naxkonen, He crienyet 3a0bIBaTh 00 00-
LIMX CTaHIapTax Mo 6e30IMacHOCTH pabo-
ThI ¢ 000PYIOBaHUEM — OHO JOJIKHO:

® HE UWMEThb TPaBMOOTACHBIX OCTPBIX
Kpaés;

® OBITH TIPABWIBHO 3a3eMJICHO (CTaHIapT
IEC 61010-1);

@ OBITh TTOXKapOOE30MMacHBIM — TUTACTMAC-
COBBbIE KOMIIOHEHTBI JIOKHBI OBITh U3-
TOTOBJIEHBI M3 CaMO03aTyXalolluX WU
HETOPIOUUX MAaTepualioB B COOTBET-
ctBuu ¢ UL 94 VO-V2 u npoiiTi ucTbl-
taHusg B coorBerctBun ¢ IEC 60707,
a TakKe He BBIIESATh MIPU MoXape TOK-
CUYHBIX TA30B.

Tabauya 1

JlononHuTtenbHble TPe6OBaHMA K KOHCTPYKTUBAM

DIN-coeauHeHune
CooTBeTCTBYET
VME Tpe6oBaHUsM 192
EC 60603-2
(DIN 41612)

~180H

HenopsuxHas

pyyKa
WAN «TUN 2»

DIN-coeauHeHune
COOTBETCTBYET

IEC 60603-2 415
(DIN 41612)

VME64x ~420H

Tun IEL / IET

CoenuHeHune
COOTBETCTBYET 535
IEC 61076-4-101
(Hard metric)

CompactPCI ~610 H

Tun IEL / IET

CoeanHeHune
COOTBETCTBYET

CPCI-S.0 1128
(Airmax VS)

CompactPCI
Serial
(CPCI-S.0)

~550 H

Tun IEL / IET

CoennHeHune
COOTBETCTBYET

VXS VITA4L 1664

(Tyco MultiGig RT)

~ 1250

Tun IEL / IET
nnm XL

CoeanHeHune
COOTBETCTBYET

VPX VITA 46 1664

(Tyco MultiGig RT)

~ 1250

Tun IEL / IET
nnm XL
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PasmMephl nepeqHUX MMaHeeil 1 KapKac-
HBIX BCTaBHBIX MOJIYJICI, COOTBETCTBYIO-
uux cranaapty MOK 60297, 06b14HO BbI-
paXxaroTcs B CIIeLIMAIbHBIX eIMHULIAX. BbI-
cora usmepsiercs B «U» (OT aHIJIMIICKOTO
Unit), 1 U = 44,45 mwm, winm 1,75 mroiima,
a mmpuHa — B «HP» (ot anrnumiickoro
Horizontal Pitch), 1 HP = 5,08 MM, wim
0,2 moitma. Takum 00pa3oM, BbICOTa U
IIMpUHA TTIePeTHUX MaHeIeil BIpaXXaroTcs
uesbiM ynuciaoM U u HP. Texuuuecku Bo3-
MOHO M3TOTOBUTH ITaHEIH JIO00TO pa3-
Mepa, HO B LIEJISIX 5 KOHOMUM 3aTpaT U Bpe-
MEHU MPEINOYTUTEbHO MCIIOJIb30BaTh
CTaHJAPTHBIA pa3MEPHBIN PAI, U KOTO-
poro mpeajiaraeTcsi MaKCMMaabHO PO~
KW# BLIOOP BApUAHTOB MEPEIHUX MaHeJ e
1 KOMIUIEKTYIOIIMX K HUM. CTaHIapTHBII
pa3MepHBIN ps MTpeaiaraeT IIsl IePeTHUX
MaHeJIeH Y KapKaCHBIX BCTABHBIX MOIYJICH
2 BapuanTa BeicoThl — 3U 1 6U, 1 mmpu-
Hy, KpaTHyio 4HP, 4yto cooTBeTCTBYET
«CJIOTY» — CTaHIAPTHOMY IIary yCTAHOBKU
IUIaT B TMOIMYJISIPHBIX MarucTpaJbHO-MO-
NyIbHBIX cucTteMax crtaHgaptoB VME u
CompactPCI. Takum o6pa3om, st 00J1b-
IIMHCTBA MPUMEHEHUI TOCTATOYHO 1K~
PpUHBI TTepeaHuX naxeseii B4, 8 wiu 12 HP,
B TO BpeMsl KaK BCTaBHbIE MOIIYJTU KapKac-
HOTO TUIIa MOTYT UMETh IIMpUHY oT 10 10
42 HP. Ilanenu-3arayLiky Jist 3a1UThl 1
9KpaHUPOBaHUS Bceil (poHTaNIbHON/
ThUJIBHOM CTOPOHBI KOpIyca Win 6JJ0Y4HOTO
KapKaca MOTYT UMETb IIIMPUHY BIUIOTh 10
noysHbix 84 HP u KpenuTthbcsi He TOJILKO
CTAaHIAPTHBIMU BUHTAMM, HO U HA OTKUJI-
HbBIX METJSX 7151 OBICTPOrO TEXHUYECKOTO
00CTy>KMBaHUsI UJIK 3aMEHbI YCTAHOBJIEH-
HbIX KOMITOHeHTOB. Eciu nis peuieHust
KOHKPETHOI 3a1auu TpeOyeTCsl UCIIOJIb30-
BaHME TMEPEIHUX TMaHeJell U KapKacHbIX
BCTaBHbIX MOJYJI€i C HECTaHIAPTHBIM pa3-
MEPHBIM DPSIIOM, TakKue W3IeIusi MOTYT
OBITb MU3TOTOBJIEHBI HA 3aKa3.

Puc. 5. NonHouseTHas yudposas neyatb Ha NnepeaHeil NaHenn

IlepenHue maHe M U KapKacHbIC BCTaB-
HbIE MOIYIU (DOPMUPYIOT BHEITHUI BUII
mpurbdopa WM MarucCTpaJbHO-MOAYIbHOM
BBIYMCIIUTENIBHOM TIaThopMbl. B TO Bpe-
Ms$I KaK KOHCTPYKIIUSI 3THUX DJIEMEHTOB B
3HAYUTEJIBHOM CTETIEH CTaHIapTU30BaHa
U 3aBUCUT OT KOHKPETHOTO 3JIEKTPOHHOTO
YCTPOMCTBA, BHEIIHUN BUJI UX JUALEBOU
CTOPOHBI MOXET OBITh BeChMa Pa3HOO00-
Ppa3HBIM OJ1aromapst BO3MOKHOCTH HaHeCe-
HUS pa3IMYHBIX TOKPBITUI, TPABUPOBKH,
MHOTOIIBETHOI TpadapeTHO (1IeaKorpa-
¢ust) unu uMdpoBoii Ta3epHOii TTeyaTn 1
COOTBETCTBOBATh BCEM IOXKETAHUSIM 3a-
Kazuuka (puc. 5).

IlepenHue maHenu, Kak MpaBUIIO, U3T0-
TaBJIMBAIOTCS U3 AIFOMUHUS WA HepKa-
Berolieil cranu. Hanbonee yacto ucmoib-
3YIOTCSI QIIOMUHMI U €T0 CIUIAaBhl, TaK KaK
TaKye MaHeJIu UMEIOT JOCTaTOYHYIO ITPOY-
HOCTb U XOPOILLIMIA BHEILIHWUI BUJ ITPU TIPU-
E€MJIEMOM LICHE.

Kpome Toro, amoMuHueBbIe MaHEIN
JIETKO MOIAAIOTCS MeXaHUYeCKoi obpa-
0OTKE M MOTYT OBbITb MOIAMMPUIIMPOBAHBI
oA KOHKPETHbIN 3JIEKTPOHHBIM MOIYJIb,
Kak Ha 3aBOJie-M3rOTOBUTENE, TaK U CUJIa-
MM CaMoro KiueHTa (puc. 6).

AJIOMUHMEBbIE MepeIHUE MaHEIU MO-
TYT UMETh KaK MUHUMYM TPU CTaHAApT-
HbIX BapraHTa 00pabOTKU MTOBEPXHOCTHU.
1. UnauBuayaabHOE aHOAMPOBAHKUE FOTO-

BOI1 MaHeau Mocje 3aBeplIeHUsT Mexa-

HUYECKOI 00paboTKU. DTO caMblii Ka-

YEeCTBEHHbIA M TOPOTO BapuUaHT, TakK

KakK MpOYHOE NEeKOpaTMBHOE M3HOCO-

CTOIKOE MOKPbITUE HE UMEET U3BSHOB —

BCE TOPLIbI U KPOMKU UMEIOT IMMOKPBITHE.
2. CTaHAapTHBIN BapuaHT, MPU KOTOPOM

CHayaJia [oJIBepraeTcsi Npoueccy aHOAM-

POBaHUS UCXOHBIN MaTepual — aTtoMU-

HUEBBII JIUCT, MTOCJIE YETO OH pa3pe3aeT-

Csl Ha OTHEJbHbIE JIMLIEBbIE TMaHEJH.

OpHako mocienyolas MeXxaHuyecKast

00paboTKa MPUBOAUT K yIAJECHUIO TO-

KPBITUST C TOPLIOB, KDOMOK M B OTBEpP-

ctusix. Takue nepeaHue MaHeau OTHO-

CATCS K CPEIHEMY LIEHOBOMY CETMEHTY U

HCIOB3YIOTCSl Haubosiee YyacTo.

3. IlepeqHue maHeau ISl CUCTEM C DJIeK-
TPOMarHUTHBIM SKpaHUPOBaHUEM,
MMeEIoIIMe aHOAUPOBAHHYIO (DPOHTAIb-
HYI0 CTOPOHY M MacCUBUPOBAHHYIO
(TOKOIPOBOJISILIYIO) THUIBHYIO CTOPOHY.
B pe3sysbrare maHesb MMeeT CTOMKOe ae-
KOpPaTUBHOE MOKPBITUE CIIEPENU U OJTHO-
BPEMEHHO 00eCreurBaeT XOPOLIUI JIeK~
TPUYECKUI KOHTAKT C 2JIEMEHTaMU 3JIeK-
TPOMArHUTHOTO 9KPaHUPOBAHUSI.
®opma mepeTHUX TaHe el TakKe MOo-

KeT ObITh pa3iuyHoii. B cucremax 6e3

3JIEKTPOMAarHUTHOTO 3KPAaHUPOBAHUS UC-

MOJIb3YIOT MPOCThIE MJI0OCKUE naHe . Ec-

JI1 Xe BSKpaHUpOBaHUE TpedyeTcs, TO

MOHO BBIOMpATh U3 IBYX BapUAHTOB —

«CTaporo» u «HOBOI'O». B «CTapoM» Bapu-

aHTEe 9JIEKTPUYECKUI KOHTAaKT MEXIy

TUIOCKMMU MEePEeIHUMU TMaHeJsIMU odec-

MEeYnBaAETCS MPYXKUHAMU U3 HEpXKaBelo-

el CcTaju, KOTOpble BCTaBISIOTCS B

CIieIMaTbHbIE TTa3bl, BBIPE3aHHBIE B BEPTH-

KaJIbHBIX OOKOBBIX TOPLIAX MaHe U (puc. 7).
B HOBOM BapumaHTe WCIOJB3YIOTCS

criettuanbHbie  U-00pasHble TepenHue

MaHeNIn, U KOHTaKT MeXIy HUMHU obec-

TIeYNBAETCS HAKJIEMBAEMbBIM TEKCTIHHBIM

YIUTOTHUTEJIEM U3 TOKOTIPOBOJISIIIIEi TKa-

HU (puc. 8).

Takoe peleHue TIPOIIE U JEIIeBIe MPu
BBICOKOM Ka4eCTBE U HCITOJIb3YeTCsT Jalie
Bcero. BaxkHo noguepkHyTh, uTo U-00pa3-
HbIE TIepeTHIE TTaHeJT HAMHOTO TPOYHee 1
>k€cTue Ha U3ru0, YeM TUTOCKHE, UTO BEChMa
CYILIECTBEHHO JUIs1 TTaHesnei Bbicotoit 6U 1
6oree. [oBbIIIIEHHAST TIPOYHOCTH TTOTOXKM-
TEJTbHO CKAa3bIBAaeTCS U Ha Tpoliecce u3-
BJICYCHUST WJIM YCTAHOBKU MOIKITIOYaeMOTO
YCTpOHCTBa B Kapkac, korna U-obpa3Hast
dopma mpemoTBpaiaer nedopmanuio u
TTOBpEXIeHNE TIeYaTHOM T1TaThI.

Puc. 6. Mepeaxue naHenn, MOAUQULUPOBAHHBIE NS KOHKPETHORO NPOEKTa
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Puc. 7. InekTpomarHuTHoe 3KpaHupoBaHue
C MOMOLLbIO MPYXKUH UK TEKCTUNbHBIX NPOKNAROK

DNEKTPOMATHUTHOE
JKPAHUPOBAHME —
OYHAAMEHT
PABOTOCNOCOBHOCTHU
BbICOKOYACTOTHbLBIX CUCTEM
TpeboBaHMs 1O 3a1IUTE OT IEKTPOMAT-
HUTHBIX TIOMEX MOTYT CUJTbHO Pa3inyaTh-
Cs1 B 3aBUCUMOCTH OT TUIIA DJIEKTPOHHOTO
YCTpOIicTBa, 001aCTH €T0 TIPUMEHEHUS U
BHEIIHUX YCIOBUA. DTU BOMIPOCH CTAHO-
BSITCST BCE OOJiee BaXKHBIMU M3-3a MOBCE-

Puc. 8. U-06pa3Has nepeaHss naHenb
C HaK/1Ie@HHOWN TeKCTUNbHOI NPOKNARKON

MECTHOTO PacipoCTpaHEeHUSI MUKPOTIPO-
1IECCOPOB U IIMH 0OMEeHAa TaHHBIMU C BbI-
COKMMM TAaKTOBBIMU YaCTOTAMU.

B oOuiem ciyyae 371€KTPOMAarHUTHOE
SKPaHUPOBAHUE DJIEKTPOHHOTO YCTPOU-
CTBa MpeciienyeT 3 emu:
© CHIDKEHUE BPETHOTO BO3JEVICTBYS BHEIII-

HUX KOHIYKTUBHBIX 1 9(UPHBIX TIOMEX;
® CHIDKEHHE B3aMMHOTO BJIVMSTHUST MEX-

NIy PACTIONIOKEHHBIMU PSIIOM YCTPOTi-

CTBaMU;

® YMCHBIIICHUE COOCTBEHHOTO 3JIEKTPO-

MarHUTHOTO M3JIy4eHUsT YCTPOIICTBA BO

BHEITHIOIO CpEy.

7151 obecrieueHrs] SKpaHUPOBAaHUS He-
00XOIMMO 3aKJIFOUUTh YCTPOICTBO B 3a-
MKHYTYIO 3JIEKTPOITPOBOIHYIO 000JI0UKY,
JIJIST 9eTOo TIepeaHMe TaHe I ¥ YaCTU BCTaB-
HBIX MOJIyJieli KapKacHOTO THUIIa MMEIOT
TOKOITPOBOISIIIYIO ITOBEPXHOCTD (HAIIPH-
Mep, MMaCCUBUPOBAHHYIO) U COCIMHSIOTCS
JIPYT C APYTOM uepe3 CIieliialbHbIe KOH-
TaKTHBIE 3JIEMEHTHI — TIJIOCKME MPYKUHBI
U3 HEPXKaBEIOIel CTalu WU TeKCTUJIb-
HbIe MPOKJIATIKH, IPEACTABIISIONINE COOO0I
TPYOOUKU U3 METaNTN3MPOBAHHOM TKaHU,
BHYTPY KOTOPBIX HAXOAUTCS BCTIEHEHHBII
MOJINypETaH.

Jnamna3oH OOMYCTUMBIX TeMIIepaTyp,
B paMKax KOTOPOTO TEKCTUJIbHBIC IPO-
KJIaJKU COXPAHSIOT CBOM CBOICTBa, OT
—40 no +85°C, cneunanbHble TUIIBI TIPO-
KJIaJ0K BBIIEPKUBAIOT TeMIIepaTypy M0
+125°C. Cucrema 3JeKTpPOMarHUTHOI'O
9KpaHUpOBaHUs coxpaHseT 3(PdeKTUB-
HOCTb B aMara3zoHe yactot go 2 [T,
a JUIsl OLIEHKM paboTOCIIOCOOHOCTU BCeit
CUCTEMbl B KOHKpPETHOW IOMEXOBOM
00CTaHOBKE HEOOXOAMMO MPOBOIUTL UC-
MbITAHUS Ha 3JIEKTPOMAarHUTHYIO COBME-
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CTUMOCTBb B COOTBETCTBUM CO CTaHAapTa-
MU, UCIIOJIb3YEMBIMU B COOTBETCTBYIOILIIMX
oTpacJisix.

IlepenHue maHea U KapKacHble BCTaB-
Hble MOMAYJM, KaK IpaBujIo, yCTaHABIM-
BalOTCsI B OJI0YHBIE KApKaChl WM 111aCCH TSI
MarvucTpajibHO-MOIYIbHBIX CUCTEM, KOTO-
pbl€, B CBOIO OUepe/ib, YCTAHABIMBAIOTCS B
3aKpBIThIC IIKAMBI 7151 SJIEKTPOHHOTO 000-
pyaoBaHusl, MO3TOMY 3alllMTa OT MTPOHUK-
HOBEHMSI BOJIbI M TbUIM, KaK IpaBuiio, ooec-
MeYnBAETCS ATON HApY>KHOI 000JIOUKOI U
IS CaMUX MOJyJIeil He TpeOyeTcsl.

bonee ciioxHbIe YCI0BUS OKpYKalollei
cpeibl MOTYT BO3/IECTBOBATh Ha 000PY10-
BaHME TPU YCTAHOBKE Ha TMOABMXHBIX
00beKTax — Ioe3/max, caMoJjieTax, aBTO-
TpaHcropTe. B yclIoBusIX orpaHU4eHHOTO
MPOCTPAHCTBA OCOOEHHO BaXKHO HaJUuKe
9JIEKTPOMArHUTHOTO 3KpaHMPOBAHUS, a
Takke 3KoHOMUs Beca. [lepenHue maHenu
U KapKacHbl€ BCTABHbIE MOAYJIU, U3TOTOB-
JIEHHbIE U3 aJTIOMUHMS, TTOMOTAIOT CHU-
3UTb OO BEC CUCTEMBI 1JIsI KOHEYHOTO
MOJIb30BATE/SI U UMEIOT BBICOKYIO KOPPO-
3MOHHYIO CTOMKOCTh. biaromapsi cBoeit
MPOYHOI KOHCTPYKIIMY KapKACHbIE BCTaB-
Hble MOAYJIM XOPOLIO MOAXOMAT ISl PU-
MEHEHMI, TPeOYIOIINX BEICOKOU YCTOMUM -
BOCTH K yJapaM U BUOpalusIM, KOTOpble
XapaKTepHBI /11 BCEX BUAOB TPaHCIIOPTA,
a Takke TMPpU YCTaHOBKE O0OpPYIOBaHUS
BOJIM3M BpallaloIMXCs AeTanieil MalluH 1

Puc. 9. MaHensb - 3arnyLiKa c BO3AYLWHbIM
6apbepom

ajiekTponpurareneii. Kpome toro, mos-
HOCTbBIO 3aKPbIThIe KapKACHbIC BCTaBHbIE
MOJYJIM YIOOHO UCIOJIb30BaTh 7151 pa3Me-
LIEHUS TEKTPOHHBIX YCTPOMCTB, 3aMEeHY
KOTOPBIX MPUXOAUTCS TPOU3BOAUTL B
MOJIEBBIX YCJIOBMSIX, TaK KaK OTKPBITbIE
reyaTHbIe TMJaThl, UMEIOIIME TOJIbKO Ie-
pelHue TaHesau, JEerko MOBPEeIUTh MpU
XpaHEHUU U TpaHCIOPTUpOBKe. BaxHoe
3HaYeHUE TaKXe MMEET BbIOOp TUMA py-
YeK-3KCTPaKTOPOB (Tad1. 1) 1Sl mepeaHux
MaHeseil, KOTopble pa3InyaloTcsl He TOJb-
KO 1o hopMe U pa3MepaM, HO U T10 obec-
MeYrBaeMOMY UMM YCUJIMIO YCTAHOBKU U
U3BJICYEHUS TJ1aThl U3 Pa3bEMOB B KOPITY-
ce miu 6J0YHOM KapKace, a TakKe HaJlv-
YUIO WM OTCYTCTBUIO BCTPOECHHOTO MUK-
POBBIKJTIOUATENSI, HEOOXOAUMOTO IS
obecITeYeHUsT «ropsTIeii» 3aMeHbI MOIYJIST
B ITaccH 6e3 OTKJIFOUEHMS TMTaHUST BCeil
MarucTpaibHO-MOIYJIbHOM BEIYMCITUTE b~
Holi cuctembl. [llupokoe ucrnonbp3oBaHue
B COBPEMEHHON armmapaType 3KpaHupo-
BaHHBIX Pa3bEMOB C BRICOKOM IJIOTHOCTHIO
KOHTAaKTOB TpeOyeT MCIOJIb30BaHUS Py-
YeK-2KCTPAKTOPOB C BBICOKUM YCUTIUEM
YCTAHOBKM W M3BJICUCHUS] KapKaCHBIX
BCTaBHBIX MOJIYJICH W TIepeTHNX ITaHeeH.
INepenHue nmaHenu U3 HepKaBeroLIeH cTau
TPATUITMOHHO VCTIONIB3YIOTCS VTS HEKOTO-
PBIX BUIOB TEJICKOMMYHMKAIIMOHHOTO
000pyIOBaHUs, HAMpUMEpP, IUIST CUCTEM
crangaptoB MicroTCA u Advanced TCA.

Hawnbosee BocTpeOOBaHHbBIN JOTIOTHU-
TEJIbHBIN CEPBUC OT MPEATPUATUSI-N3TOTO-
BUTEJIST TIEPEIHUX MMaHeNel M KapKaCHbBIX
BCTaBHBIX MOJYJIeil — 3TO MX MoauduKa-

Puc. 10. 3kpaH AN 3awWmTbl NEYaTHON NAATbI
CO CTOPOHbI NpUNosA

U TI0 TEXHUIECKOMY 3aJaHMIO 3aKa3-

YrKa HETOCPEACTBEHHO B ITPOIIeCCe U3T0-

ToBleHus. Takue MomuduKalru MOTYT

BKJTIOUATh:

©® MexaHMYecKue 10paboTKu — Mpopeska
TIOTIOTHUTENIbHBIX OTBEPCTUU pa3mnd-
HOUl (POPMBI M pa3MepoB, U3MEHEHUE
COCTaBa M KOJWYECTBA [leTaeil B KOM-
TJIEKTE TTOCTAaBKU;

@ crienanabHasi OKpacka, HaHeCeHUe Hall-
M1ceil, TOTOTUTIOB U APYTUX rpadude-
CKUX N300paskeHNI METOTAMU HIEJTKO-
rpaduu WM TIOJTHOLIBETHOM J1a3epHOM
reyvaru;

©® JacTUYHAsT WU TIOJTHAst cOopKa KOHEeU-
HOTO U3IeINsI — YCTAHOBKA TEeYaTHBIX
TJ1aT, Pa3bEMOB U T.1.

J1J1s1 TOro 4TOOBI KJIMEHTY OBLIO MpOoIle
copmynpoBaTh cBoM TpeOOBaHUS, TIPO-
W3BOIUTENb TIPEIIaTaeT eMy BOCITOJIb30-
BaThCs MpeIaraeMbIMU B UG poBoM op-
MaTte yepTexamu (B popmatax, UCIIONb3ye-
MBIX B TIOMYJSIPHBIX KOHCTPYKTOPCKUX
CAIIP) u 3D-MonenstMu cTaHIAPTHBIX TTe-
penHuX MaHeseil 1 KapKacHBIX BCTABHBIX
MOJyJeil. DT YepTeKu MOXHO CKavyaThb C
caiiTa U3roTOBUTEJSI (MU KOHCTPYKTOD-
CKOTO0 TIopTajia Www.traceparts.com), BHe-
CTU B HUX TpeOyeMble JOPaOOTKH, HAIITUCH
U M300pakeHus1, a 3aTeM B UCTIPABIEHHOM
BUJIE OTIIPABUThH UX 0OPATHO MPOU3BOAU-
TEJTIO TS pacyéTa LIeHbl 3aKa3HOi aHeIu
U € TIOC/IeAYIOIIEeTO 3roToBIeHUs. Jlase-
KO He BCe IMPOU3BOAUTEIN Mpeaaaraior
OBICTPbIE Y 9KOHOMUUYECKU I PEKTUBHBIE
yCIIyTu 1o MoauduKaumu, ocoO6eHHO Ha
aTane pa3padoTKU U3enusl KIMeHTa, KOr-
J1a TpeOyIoTCsl HeOOJIbIINE KOTMYECTBa 3a-
Ka3HbIX MMEPeTHUX MaHeael U KapKaCcHbIX
BCTaBHbIX MOJIYJIEHA.

Kpowme Toro, npennaraercsi KOMILIEKTO-
BaHUe TeEpeAHUX TMaHeeil U 0coOeHHO
BCTaBHBIX MOJIyJIell KapKacHOTo TUMa (Kak
CTaHIAPTHBIX, TaK 1 MOIU(PULIUPOBAHHBIX)
JOTIOJTHUTENIbHBIMU  DJIEKTPUYECKUMU U
MeXaHUYeCKUMU KOMITOHEHTaMU — py4yKa-
MU-3KCTPAKTOPAaMU DPA3IUYHBIX THUIIOB
(B TOM yuCIie CO BCTPOEHHBIMU MUKPOIIE-
pexJoyaTesssMu ISl peaau3auuu GyHK-
LIMU «TOpsiueii» 3aMeHbI MOJIyJIeii), BHEIII-
HUMM pa3zbéMaMu, BO3AYIIHBIMU Oapbepa-

MU (puc. 9) U ONTUMU3ALIMU OXJIaXK-
NEHUsI B MarucTpaibHO-MOIYJIbHBIX
CUCTEeMax U MPEeI0TBPAILEHNUS UX «KO-
POTKOTO 3aMbIKaHUsT» TIO BO3LYXY, KOT-
Jla BMECTO OXJIXK/IEHUSI KOMITOHEHTOB
Ha MevyaTHBIX IU1aTaxX XOJIOAHbIN BO3IyX

MOXeT OEeCHpPEensITCTBEHHO MPOXOIUTh
yepe3 IyCThle CJOThbl, a TakKXe cre-
LIMAJIbHBIMU 3KpaHamu (puc. 10), 3amu-
MAIOMMMM TIeYaTHYIO TIJIaTy ¢ ThUIbHOM
CTOPOHBI (CTOPOHBI MPUTIOST).
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[paBWibHBI BBIOOP TUIOB TEPEIHUX
MaHeseil U KapKaCHBIX BCTABHBIX MOJIYJIEi
OYEHb BaXEH JJIs1 00ECTIeYEHUST XOPOIIIETO
BHEIIHETo BUAa U 0E30TKA3HON paboThI
MpUOOPOB M MAaruCTPaTbHO-MOMYTbHBIX
BBIUMCIIUTEbHBIX CUCTEM B KOHKPETHBIX
CymecTByet
MHOXECTBO (haKTOPOB, TAKMX KaK quara-

YCJIOBUAX OSKCILTyaTalluu.

30H OOITYCTUMBIX pasMEpoOB, BO3JICHICTBUE

YCJIOBUIA OKPYXKAFOLLEH Cpe/ibl, TpeOOBaHMsI
[0 3JIEKTPOMArHUTHON COBMECTUMOCTH,
MOXapHOI 6e30MaCHOCTU U T.A., KOTOPbIC
CJIe/lyeT YYUTHIBATH TP BBIOOpE OMNTH-
MaJTbHOTO PEILICHUS 11 KOHKPETHOM 3a/1a-
uyu. Mcrnonb3oBaHue pelieHuil OT KoMIia-
Huu Schroff, xapakTepu3yomxcs: MaKCH-
MaJIbHBIM Pa3HO00Opa3veM KOHCTPYKIIMA
MpY HEM3MEHHO BHICOKOM YPOBHE Ka4ecTBa
Y JIOTIOJIHUTEJILHOTO CepBUCaA, MO3BOJISICT

TOJTb30BATEII0 ObITh YBEPEHHBIM B OTJINY-
HOM KOHEYHOM pe3yJibTare.

TIpu nodeomoske cmamvu UCNOAB308AHDI
UHGOPMAUUOHHDBLE U PEKAAMHbIe MAMEePUaNbL
gupmut Schroff.

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

Kommanust ADLINK Technology Inc. 065-

guna o Beimycke PCle-ACCI100P, muaTer
yekopuresnst 5G ¢ pyHKIMER MPpsIMOTO MCITPaB-
FEC
Correction). Ilnata ocHoBaHa Ha uwmme Intel
vRAN (Virtualized Radio Access Network)
Dedicated Accelerator ACC100, mpenHa3zHave-

JIeHus  OMOOK (Forward  Error

Ha UTs paboThI ceTeBbIX prioxeHuii 4G u 5G,
KOTOpBIE TPEOYIOT BHICOKOI MPOITYCKHOM CIO-
coOHocTr 1 HU3KOoM 3anepxkku. PCle-ACC100
MOAIEPKUBAET BCTpoeHHY0 namsath 4G ECC,
COTJIACOBAHME CKOPOCTA KOHTPOJIBHON CYyMMBI
¥ THOPUIHYIO TEXHOJOTHIO aBTOMATHYECKOTO
noBTopHoro 3anpoca HARQ (Hybrid Automatic
Repeat reQuest).

B npunoxenusix SG HauboJjiee pecypcoém-
KOl paboueil Harpy3Koii sIBisieTcsi oOpaboTka
FEC Ha dusnueckom ypoBHe (L1) apxutekTypbl
RAN. Ero ocHoBHast (pyHKIIMS — MCIIPABIATH
MHGOPMAIIMOHHEIE OIIMOKY, BBI3BAHHBIE IITy-
MOM WJIM TIOMeXaMH TIpU Tiepeade CUTHAIOB
CB$I31, CITOCOOCTBOBATH MOBBIIIEHUIO TPOU3BO-
JIUTEIbHOCTU U CHIKEHUIO ceTeBbIX 3aTpaT. FEC
TaKXe SIBJIsIeTcsl obmielt (pyHKIMeid U MOXeT
OBITH peaT30BaHa PA3TMYHBIMU MTOCTABIINKA-
MM IporpaMmmMHoro obecrnieueHust VRAN.

Kpowme Toro, yckopeHHast oopadotka FEC He
BKJTIOUAeT MH(MOOPMAIINIO O COCTOSTHUU COTHI,
YTO TIO3BOJISIET JIETKO BUPTYaJIU3UPOBATH €€,
TIPEIOCTABIISIS IPEUMYIIECTBA COBMECTHOTO MC-
TTOJIG30BaHUST PECYPCOB U YIIPOIIasi MUTPAIIUIO
0a30BbIX CTAHIIUN.

B ornmnune ot tpanuimonHbix FPGA-yckopu-
teneit, PCle-ACC100 ucmosib3yeT BbIIeICHHBII

yekopuress Intel® vVRAN ACC100, oGecrieun-
BAIOIINI BBICOKYIO TPOITYCKHYIO CITOCOOHOCTh
KoaupoBaHus u aekonupoBaHust 4G u 5G.
DHepronorpedIeHe 3HAYMTEIbHO CHU-
JKEHO, YTO CITOCOOCTBYET ONTUMU3ALINHT IKC-
TuTyaTallMoHHBIX pacxomoB. PCle-ACC100
MOIEPXKUBACT OSTATOHHYIO apXUTEKTYpy
Intel FlexRAN™ 1 MOTHOCTBIO COBMECTUMA C
API-untepdeiicom stagornHoro 1O FlexRAN
st [IJIAC Intel, o6ecrnieunBast yio0CTBO pa3-
pabOTKM ¥ MUTPALMU MPOrPAMMHOTO 06ec-
meveHust. [Lnata He TpeGyeT BCIOMOTATEIbHOTO
MUTAHKS U PAbOTAET PU TEMITEPAType OT —5 10
+55°C, 4ro cooTBeTcTBYyeT craHmapty NEBS
(Network Equipment-Building System). ®opm-
dakrop PCle HHHL (rmooBrHa BBICOTHI, TIOJIO-
BUHHOI [UTMHBI) COBMECTHM CO BCEMU TLTaT(Hop-
mMamu U cepBepamu  MECS
ADLINK apxutektypsl x86 u
VIOBIETBOPSIET — MOTPEOHOCTSIM
GOJIBIIIMHCTBA TPUIOKEHUA.

KommaHust «<AIBAHTHKC», POCCUICKUIA TTPO-
WM3BOJIUTENH MPOMBIIIIEHHBIX KOMITHIOTEPOB U
BCTPaMBaeMBbIX CHICTEM, TIPOBEJIA TECTUPOBAHUE
psiia M3OeNuii Ha COBMECTMMOCTBH C Olepa-
uuoHHo# cucremoit PE] OC ot poccuiickoro
paspaborunka petnenuii st UT-uHdpacTpyk-
Typel PEIL CODT.

PEJl OC — poccuiickas oriepallMOHHast CH-
crema ceMeiicTBa Linux mist cepBepoB 1 pabo-
YUX CTAHIIH, MPEIOCTABIISIONIAsT YHUBEPCATb-
HYIO Cpely ISl UCIIOIb30BAHUS TPUKIIATHOTO
TPOTPAMMHOTO 00ECTICUSHUSI.

TTponykr ceprudunmpoBad ®CTHK Poccun
(Ne 4060 ot 12.01.2019), uTo OATBEPKAAET ETO
COOTBETCTBUE TPEOOBAHUSM MH(POPMAITMOHHOM
0e30IMacCHOCTH 1 JOITyCKAET ero MPUMEHEHNE B
TOCYIapCTBEHHBIX WH(MOPMAIIMOHHBIX CUCTE-

max. PEJ] OC 3apeructpupoBaHa B EquHom pe-
ecTpe poccHuiickux rmporpamm it DBM u 6a3
nmaHHbIX (N 3751).

[To pesynbraTam TecTMpOBaHUS ObUIA TTOJ-
TBEpKIeHA ITOJIHAsT COBMECTHMOCTh C OTepa-
muoHHou cuctemoir PEJl OC Bepcum 7.3
BCTpauMBaeMbIx KomrbloTepoB AdvantiX ER-
3100 Ha 6a3e sHeproa3(HEKTUBHBIX TPOLIECCO-
pos Intel Celeron win Pentium. JlaHHBIE KOM-
TIBIOTEPBI AKTUBHO TOJIB3YIOTCS CIIPOCOM 32 CUET
KOMITaKTHBIX Pa3MEPOB U ONIEPATUBHBIX CPOKOB
mocTaBkU. Takke OBUIM TPOTECTUPOBAHBI U
TIOATBEPAUIIY TIOTHYIO0 coBMecTUMOcTh 1U 6e3-
BeHTWISTOPHBIE KOMIbIOTepbl [PC-SYSSFN2
C pe3epBUPOBAHHBIM OJIOKOM ITUTaHUSI.

«bnaromapst monTBepXKIEHHON COBMECTUMO-
ctu ¢ PEJI OC MBI MOXeEM pacIIUPUTh KPYyT
TIPUMEHEHUI TPOMBIIITIEHHOTO 000PYIOBAHUS
AdvantiX B cpepax, rae TpeOyoTCs pOCCUiCKre
pelieHrs] B paMKax HMIIOPTO3aMeIIeHMUSI.
MBI He cTOMM Ha MecTe U BHUMATEJIbHO Clie-
UM 32 TIOTPEOHOCTSIMU HAIIUX 3aKa3YMKOB,
KOTOpbIE aKTMBHO TMEPEXOAsT Ha POCCHiiCc-
KUe OIepalroHHbIe cucTeMbl. COTpYITHUYECT-
Bo ¢ PEJI CODT crano BaXHBIM U CBOEBpE-
MEHHBIM MIaTOM, TMPOAUKTOBAHHBIM Tpebo-
BaHWSIMU HAITNX KIUEHTOB», — KOMMEHTHUPYET
Omutpuit  KabauHuk, HavyaabHUK OTAEIA
TIPOMBIIIITIEHHBIX KOMITBIOTEpOB AdvantiX.

IMpomomxaercsi  TecTupoBa-
HHUE JAPYTUX TOIMYISIPHBIX MOJE-
JIel, cenuTe 3a HAIMMU HOBO-

CTAMMU.
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Uctop
¢ MasterSCAD

s UMNO
4D

TO3aMeLlLeHUs

B ABTOMATU3ALUN OPUCOB

Onbra Kucenésa, [lasen Conosbés

B 2022 rony TeMa TeXHONOrM4EeCKOM HE3ABUCUMOCTH oTevecTBeHHbIX pewennin ACY Tl
CTana oAHOM M3 CaMBIX BAXHbIX HO POCCUIMCKOM phiHKe. B cTtaTtbe npueeaéH npumep
BHEAPEHNS COBPEMEHHOM MMNOPTOHE3ABUCUMOM poccuickon nnatpopmbl MasterSCADA 4D
B KOYECTBE eAMHOMN CUCTEMbI ABTOMATU3ALMMU U AUCIETYEPUIALMM YETBIPEX OPUCHBIX 3AAHMM.
Cratbs 6yaeT MHTEPECHA TEXHUYECKMM CMELMASTMCTAM, XENAIOWMM 3HATb, KOKOe
060pyAOBAHME MOXHO NOAKIIIOYUTL B CUCTEMY, TAK KAK B HEM MEPEYMUCNIEHbI TUMbI
060pyAOBAHMS, UCMONb3YyEMbIE MPOTOKOJbI NEPEAAYM AAHHBIX, MPUBEAEHDBI MPUMEPDI
3KPAHHbIX GOPM M MHTEFPUPOBAHHLIE MHXEHEPHbIE cuCTEMBI. A Takxe cTaTtbs byaert
MHTEPECHA 3aKA34YMKAM M NPOEKTAHTAM, KOTOPbIE XOTAT 3HATL 06 onbiTe U 3¢ dekTe
BHEAPEHMS He M3 peKnaMHbIX Bpoluiop, a ¢ peansHo paboTatowwero obbvekTa.

Priaok aBromaTtuzannu B Poccuiickoit
Denepaiu mpeTepries KOIoCcCcaTbHbIE U3-
MeHeHUs: BecHoli 2022 rona ¢ Hero yunim
BeyIINe 3aMmagHble TTOCTABIINKYA 000py-
TIOBAHUSI U IPOTPaMMHBIX TuiaTtdhopMm. MH-
TErpaTophl U 3aKa3YMKU B JIUIIE POCCUIA-
CKUX TIPEATIPUSITUI OKA3aINCh B CUTYaIlK
0e3yMHOI1 TypOYJIEHTHOCTU — TIPUIILIOCH
CPOYHO CO3/1aBaTh HOBbIE aHTUKPU3UCHbBIE
CTpaTeruy MO WMIIOPTOHE3aBUCUMOCTH
TEeXHOJIOTUM U pemieHuii. Ho 1o60it kpu-
3UC — 3TO HE TOJBKO MOTEPU, HO U TPU-
obpereHust. OMHUM U3 TaKUX TPUOOPETE-
HUM CTAJIO OCO3HAHME, YTO POCCUMCKUE
pelieHusi TMPUKIAMHOTO  YPOBHSI ——
SCADA-cucTeMbl — yKe TaBHO M HaaEXK-
HO paboTaloT, MOTYT 3aMECTUTH 3aMalHble
aHaJIOTH, M HACTAaJl UX Yepe]] BBIMTU Ha HO-
BbI YDOBEHbB B YMEJIBIX PyKaX POCCUMCKUX
MHTErpaTopoB.

Ha 6aze 10 MasterSCADA (Bepcun
3 u 4D) Ha TeKyIIuii MOMEHT YK€ peain-
30BaHBI AECITKU THICSY TIPOEKTOB Oosee
yeMm B 38 otpacisix. braromapst 6ecrutaTHoi
cpelne pa3paboTKM 3aKa3uMKU 1 MHTeTpa-
TOPBI MOTYT HAavyaTh TECTUPOBAHUE ITOTO
MPOAYKTa B J11000€ y1oOHOoe 17151 ce0s1 Bpe-
Ms. UMEHHO 3TUM yMeNo BOCTIOIb30BaJI-

Csl CUCTEMHBII MHTErparop «YpajlbCKUit

LeHTp cucteM OesormacHocT» (YIICB)

u3 ropona EkarepmHOypra: Kak TOJBKO

HaBUCJIa YTPO3a CaHKIIUI CO CTOPOHBI 3a-

magHbIX mpousBoauTeneii, YIICh onepa-

TUBHO OPTaHU30BAJ JOCTABKY TECTOBBIX

Kimoueit n Havyan pa3pabotky ECMO (Enu-

HOI CCTeMBbl MOHUTOPUHTA) TPEX CBOUX

oducoB obwieil rommanso Gonee 6000 M2

Ha 6a3e HoBoit Bepcun MasterSCADA 4D.

Cucrtema MMeeT KIacCIeCKYIo apXUTeK-

Typy ACY TII, BKIItOUaeT B ceOsI OJIeBOI

YPOBEHb (HATYUKU YW MCIOJHUTEIbHBIE

YCTPOICTBA), CPEHUIA YPOBEHD (ITpOrpam-

MUpyeMble JIOTUYECKHE KOHTPOJIIEPHI)

u BepxHuit ypoBeHb (SCADA-cucrema).

O0bennHeHUE TpEX OGMCOB, PACIONO-

>KEHHBIX B Pa3HbIX TOuKax ropona Exare-

puHOypra, B €AMHYIO CUCTEMY MOHUTO-
pVHTa TIO3BOJISIET OMHOI CITYX0e IKCILTya-

TallMM KOHTPOJIMPOBATh WHXEHEpPHbBIE

CHCTEMBI B Pa3HbBIX 3MaHUSIX.

Takum 06pa3oM, KOTUYECTBO MEPCOHA-
J1a, OOCITYy>KUBAIOIIETO CUCTEMBI OPUCOB,
CBEJIEHO K MUHUMYMY. B 11e710M, MOXHO
OTMETUTbH CIEAYIOLIUe 3a1a4u, KOTOpbIe
VCIICIIHO PELIAIOTCSl Yepe3 CO3MaHHYIO
cucremy ECMO:

@ co3naHue KOM(DOPTHBIX YCIOBU 3a CIET
TIOCTOSTHHOM TIOJIEP3KKY OTITUMATBHBIX
TmapamMeTpoB OKPYXKaIOIIEel Cpelbl;

@ yBeJMUeHHe pecypca 000pyIOBaHUS 3a
CYET Mo P>KaHUST ONTUMATTBHBIX YCIIO-
BUI1 pabOTHI MHXXEHEPHBIX CUCTEM;

@ KauecTBeHHOe OecrepeboiiHOe dIeK-
TpomuTaHue 0(UCHOTO 000PYIOBAHMUS
U CEepBEpPHBIX MOMEIIeHU Giarogapst
OecrepeboitHOMY 2JIEKTPOCHAOXKEHUIO;

©® CHIDKEHME 3aTpaT Ha JIEKTPOIHEPTUI0
3a CYET ONTUMATTLHBIX HACTPOEK PabOTHI

CUCTEM BEHTWISIIIUU, aBTOMATUYECKOTO

BBIKJIIOUEHWST BEHTWISIIIUA U OCBellle-

HUS TIPU TTIOCTAaHOBKe o(uca Ha CUTHA-

JIA3AIHIO;
©® UCKITIOUeHNE CUTYalluil, CBI3aHHBIX C

0ECKOHTpPOJILHOU paboToii 0bopyroBa-

HUS U €TO He3aMeUeHHBIM BBIXOIOM U3

CTpOST;
® cBOocBpeMeHHOe SMS-omoBelieHne o

BHEINTAaTHBIX pexXnuMax paboThl CUCTEM

U cO0sIX;

@ unHrerpauus CKY/I 1 cucTeMBbl OXpaHbl
B ECMO c HacTpoiikoii aaropurmMoB
yIIpaBIeHUST MHXXEHEPHBIM 000pyIoBa-
HHEM U OCBEIICHUEM;

@ onTUMasibHas paboTa MHXKEHEPHOU NH-
dbpacTpykTyphl Garomgapst aBToMaTn3a-
LIMY ¥ CBOEBPEMEHHOMY OTIOBEILIEHUIO
CIyk0 3KCIUTyaTallud O BO3HUKHOBE-
HUW HEIITaTHBIX CUTYaIUIi;

@ aBTOMaTMyYecKoe (hopMUpoOBaHUE U Be-
NIeHNe OTYETOB MO YUYETY PECypCcoB BO
Bcex oducax.

[MpumMeneHnue naHHOI CUCTEMBI TTO3BO-
JIAJI0O CHU3UTH ToTpebiaeHune oducamu
sHepruu 10 30% 1 3HAYUTETLHO MPOUTUTh
CPOK CIIy>KOBbI 000pyIOBaHUSI MHXEHEP-
HBIX CHCTEM.

26

www.cta.ru

CTA 3/2022


https://www.cta.ru/

OB3OPHI

MasterSCADA 4D Tekymieit Bepcun
BKJTIOYAET B ce0s1 OecIriaTHYI0 BO3MOX-
HOCTb TIONKJTIOUEHUST 000PYIOBaHUS TI0
npotokoiy Modbus. Ecnu Tpebyercs mo-
JIy9aTh NaHHBIE TIO IPYTUM TIPOTOKOJIAM,
MOXHO MCTIONb30BaTh npatiBepsl u OPC-
cepBepbl. B aTOM mpoekTe mHTEerpaTop uc-
nonb3oBasl Modbus RTU, Modbus TCP,
npaiiBepel  MasterSCADA  MSRT4D-
SNMP, MSRT4D-MQTT u Echelon LNS
(LonWorks).

Bbnaromapsi miMpoKUM BO3MOXHOCTSIM
WHTETpalliu, B TOM YUCJIEe C CUCTeMaMu
CTOPOHHMX mpou3sBonuteseii, B ECMO
OCYILIECTBIISIETCSI KOHTPOJIb U yIIpaBIeHUE
CJIeTyIOIIMMU NHXEHEPHBIMU CUCTEMaMHU.
® Oxpannas curHanu3amus (puc. 1). UH-

TETpUPOBAHHAST CUCTEMA OXPAHHOM CUT-

Hanusauuu «bomum» mosBossieT yma-

JIEHHO KOHTPOJMPOBATh IMOITAXHYIO

TTOCTAaHOBKY O(pMCOB Ha OXpaHy, orepa-

TUBHO OTIOBEIIATh O HEKOPPEKTHOM

CHSITUM C OXPAaHbI WX B3JIOME O(DUCOB.
@ [loxapHasg curHanuzauus «bonuny.

o Cucrema s7eKTpocHaOXeHUs (puc. 2).
B ECMO BBIBOASTCSI JaHHBIE TI0 TEKY-
1Iei Harpy3Ke, pacripeieieHre JeKTPO-
TMATAHWS TIO STAXKHBIM IIIATaM, KOHTPOJTh
BBOJHBIX aBTOMATOB, a TaKXKe KOHTPO-
JIUPYeTCST KauyecCTBO DJIEKTPOIMUTAHUS.
MHorokaHaibHasl cucTemMa y4éta rapa-
MEeTpOB 3JeKTposHepruu SPM20-M c¢
natuukamu SPM20-C, KOHTpoJiepsl 1
Moayiu BBoma-BeiBoaa Wiren Board 6.

@ Cucrema GecriepeboIiHOTO JIEKTPOITHATA-
Hus (puc. 3). B ECMO BoIBOIATCS TaH-
HBIE O COCTOSIHUM CEMH WCTOYHUKOB
Oecriepe0oITHOTO TMHUTAHUS B STaXKHBIX
cepBepHbIX (MGE Galaxy 3500, Smart-
UPS RT, Smart-UPS SRT, Delta
UPS302R?2). Inst MOHMTOpUHTA pacmpe-
nenenust Harpy3ku B ECMO BwIBozsITCS
nanueie ¢ PDU APC 1 ToKOBBIX KoOJIetl.

@ Cucrema Mukpoxkiaumara. B ECMO BbI-
BOJISITCSI TAHHBIE C TATYNKOB TEMITEPATy-
pol, CO, B NOMEINECHUAX KaOUHETOB,
a TaKKe OCYIIECTBISIETCS KOHTPOJIb MUK-
pOKJIMMAaTa B CEPBEPHBIX TOMETIEHUSIX.

® Cuctema KoHTpoJIs1 rTpoteuek Gidrolock.

ECMO KOHTpOJMpyeT HaJIMYre TIpoTe-

YeK B MOMEIIEHUSIX, 000pyIOBAHHBIX

CHCTEMOIT BOMOCHAOXKEHUSI.

o Cucrema koHauimoHuposanus. BECMO
BBIBOJISITCST TAHHBIE C OBITOBBIX KOH/IM-
LIMOHEPOB B KAOWHETAaX, a TAKXKe CUCTe-
Ma KOHIWUIIMOHWPOBAHUS CEPBEPHBIX
nomerenuii (Huawei NetCol5000).

@ ABTOMaTHUecKasl cucTeMa KoMMepue-
CKOTO ¥ TEXHUYECKOTO YUETa JIEeKTPU-
YECKOl DSHEepruM M BOJOCHAOXKEHWUS
(puc. 4) BKimoJaeT B ce0s1 12 CUETIMKOB
XBC/I'BC («Ilynabcap») u 8 amekTpo-

Puc. 1. TnaBHbIit 3kpaH ECMO

Puc. 2. KOHTPONb cucTeMbl 3neKTpocHabKeHns

Puc. 3. KoHTponb 060pyA0BaHUA CEPBEPHOTO NOMELeHNs

cuéTunkoB («Mwuryp 307», «BDHeprome-
pa CE301»).

o CucrteMa BeHTWISILIUY Y KOHIUIINOHU-
poBanus (puc. 5). B ECMO BeiBoasTCS
JAHHBIE C OTHOW CUCTEMBI C BOMHO- TN -
KOJIEBBIM TETJIOOOMEHHUKOM, YEThIPEX
CHCTEM C TITACTUHYATBIM TETII0O00MEH-
HUKOM M OJHOW CHCTEMBI C POTallM-
OHHBIM peKymneparopoM. B cucremax
OCYIIECTBIISIETCSI KOHTPOJb (DUIBTPOB,
HarpesaTesei, OxXJIauTeNIe U Kiana-

HOB KkoHTposuiepamun SEGNETICS
PIXEL 2511, SEGNETICS SMH2G.
WurerpupoBana BEHTWISILIUOHHAS
ycranoBka TURKOV. Takxe ecTh BO3-
MOXHOCTh YIAJIEHHOTO BKJIIOYEHUS U
OTKJTIOUEHUSI CUCTEM TI0 PACTIMCAHUIO
U B pydyHOM pexume. s cozmaHus
KOM@OPTHOI 0OCTAHOBKM Ha paboumx
MecTax MpeayCMOTPEHO AUCTAHIIMOH-
HOE BKJIIOUEHUE U OTKJII0OYeHNE KOHAM-
LIMOHEPOB.
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Puc. 4. Yuét pecypcos

Puc. 5. KoHTponb cucteMbl BEHTUNALUK

Puc. 6. YnpasneHue ocseleHuem U KOHAULMOHUPOBAHMEM 3Taxa oduca

e CucremMa OCBEIICHUS] U 3JIEKTPOCHA0-
SKEHUsI HEOTBETCTBEHHBIX MOTpeOUTE-
et (puc. 6). JI1st onTMMaaIbHOTO pacxo-
Jla 3JIEKTPOIHEPTUU OCBellleHUe pabo-
ynx MecT nojakiaoueHo K ECMO, u 61a-
ronapst unterpaiu ¢ OI1C ocelieHue
OTKJIIOYAETCsI MO MOCTAHOBKE odhuca Ha
OXpaHy M BKJIIOYAETCS TPU CHSITUU.
IpenycMOTpeH 1 pyYHOI AMCTAHIIMOH-
HBI PeXUM YIIPABJICHUsI OCBEIIICHUEM.

Breioop SCADA-cucTeMBbl KOMITaHMEH
YLICB npoBommicst u3 1O oreyecTBEeHHO-
IO CeTMEHTA C PaCHIMPEeHHBIM (PYHKIIMOHA-
JIOM Y BO3MOXKHOCTBIO CO3MaHUsI KOHKY-
peHTOCTIOCOOHOTO MHTepdelica Ha ypOBHE
COBPEMEHHBIX BeO-MpuioxXeHuit». Bos-
MOXHOCTb UCTIOJTb30BAHMSI TIOJTHOLIEHHBIX
BEO-KJIMEHTOB C UCTIOIb30BAHMEM CTaHAAP-

Ta HTMLS, BbICOKOE KauecTBO BU3yaiu3a-
11U, BCTPOEHHBIE CPENICTBA TPOTPaMMHUPO-
BaHus [1JIK, unTerpupoBaHHbIi peaakTop
C# u otkpbiToe API ¢ monHbIM mocTymom K
O0BEKTHOM Momenu Uil pPaclIupeHUst
(yHKLMOHANA, TOAAEPKKa 64-pa3psiIHbIX
BBIUMCIIEHUH, YTOOBI MCIONIb30BaTh Tpe-
UMyIlleCTBa OOJIbllIe €MKOCTM MaMsTh
(6onee 4 Toaiitr O3Y), anmapaTHOTO YCKO-
peHUsi, MHOTOSIIEPHBIX TPOLECCOPOB U
MHOTOITOTOYHOCTH — BCE 3TO naeT Master-
SCADA 4D cepbé3Hble KOHKYPEHTHBIC
MPEeuMyIlIecTBa IO CPAaBHEHUIO C OTeye-
CTBEHHBIMM aHajoramu. A OGmaromapst
KpoccruiathopMeHHOMY — siApy — Master-
SCADA 4D, xotopoe mo3BoJISIET TTOAAEP-
KMBaTh armapaTtHble TIaThOpPMbl TOJ
yIpaBJIEHUEM PA3TUYHBIX OTEPALIMIOHHBIX
cucTeM, B ToM uyuciie Astralinux, 3ToT mpo-
JIYKT SIBJISIETCST O0JIee KOHKYPEHTOCITOCO0-
HBIM U 110 CPABHEHUIO C 3aMaHbIMU aHAJIO-
TaMy MUPOBOTO YPOBHSI.

BosmoxkHoctu MasterSCADA kak miat-
GopMBI MOXHO MOCMOTPETb B CTaTbe
«[1porpamMmmMHO-anmapaTHbIii KOMIUIEKC Ha
0ase komrbioTepos ¢ LIITY ,,.5a66pyc” ot
AdvantiX u SCADA-cuctembl Master-
SCADA 4D ot MIIC Codt» [1].

He cexper, uto MHOTHE poccuiicKue 3a-
Ka3uMKY TIPUBBIKII pabOTATh HA 3aMaTHbIX
pelleHrsIX W He TOTOBBI MEepPEeXOmuTh Ha
poccuiickoe TporpaMMHOe OOecTiedeHUe.
B niepByto ouepenb n3-3a 60513HU, UTO (hyHK-
IIMOHAJIA POCCUIICKUX PEIIeHNIT OKaXKeTCsT
HEIOCTaTOYHO JITSI PEeLIeHNs TEKYLIX 3a1a4
aBTOMATH3aIMU U 3aJI0KEHHBIX B MPOEKT
TpeboBaHUi. B KOHKYpEeHTHON BCEMUPHOM
ToHKe To 1ndpoBoit TpaHchopmauu 3a
TIOCJIeTHNE TOMbI CYLIECTBEHHO BO3POCIHU
TpeOOBaHMSI KaK K TITyOMHE aBTOMATU3aLIUN
WHXXEHEPHBIX CUCTEM, K UX (DyHKIIMOHATb-
HBIM BO3MOXHOCTSIM, TaK U B TPEH/IAX, 3a-
KJIa[IbIBAEMbIX B TEXHUYECKHUE 3aJaHMUsI.
[TpumepamMu MOTYT CITYy>KUTb OOBEAMHEHUS
VHTEJUIEKTYAJIbHBIX 3[IaHUI B YMHBIV TOPOI,
MPUMEHEHHE aJITOPUTMOB «OOJBIINUX JaH-
HBIX», 00JJaYHbIX TeXHOMOoruii, MHTEepHETa
BelLei, JOMOJIHEHHOM peaibHOCTH, 3D-MO-
JETTMPOBAHUS, MUHTEJUIEKTYaIbHBIX OTYETOB,
AHAIUTUKU C MAalIMHHBIM OOYyYeHUeM,
MPOTHO3HOW AaHAJUTUKHU, WHTErpaluu ¢
KOPIOPATUBHBIMU CUCTEMAMU U TOMY TO-
nobHoe. [lepeurcieHHble MPUMEpHl ya-
CTUYHO TOJJIEPXKUBAIOTCSI B TEKyILEeH
Bepcuun MasterSCADA 4D. o pe3ysnbratam
BHEAPEHHBIX CUCTEM YK€ ceifuac MOXKHO C
YBEPEHHOCTBIO CKa3aTh, UTO C 3a1ayaMu Oa-
30B0i1 aBToMaTu3au MasterSCADA 4D
OTJIMYHO CIPaBJISIETCS U eid 3ape3epBrUpoBa-
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HO MECTO B TIEPBBIX PSIaX Ha OTCUECTBEH-
HoM peiHKe ACYTIL..

CTOUT OTMETUTbH, UYTO TIOMIAEPXKKA M
BHEIIPEHUE OTCUECTBEHHBIX ITPOIYKTOB 3a-
TPYAHSIETCS TEM, YTO PHIHOK ITPUMEHEHUS
O00BIYHO OrpaHWYeH Tepputopueit PO u
CHI, B ominune OT 3amagHbIX peLICHMIA,
JIJISI KOTOPBIX TOCTYIIEH Bech Mup. Paspa-
OOTYMKN Ha MUPOBOM PBIHKE CTAHOBSITCS
BCE 00J1ee BOCTPeOOBAaHHBIMU U IOPOTUMU,
MO3TOMY CJIOKHO MX YIEPXKaTh U MOIIEP-
JKMBATb HEBBICOKYIO CTOMMOCTD PEIICHUI,
KOTOpYIO MOTYT TO3BOJIMTh cebe oTede-
CTBEHHBIE TIpenrnpusaTus. BHeapeHune Ho-
BBIX TEXHOJIOTUIA M pacIliMpeHne (PyHKITMO-
HaJia TpeOyeT OOJIBIIION OTAAYM U BJIOXKE-
HUI OT POCCUUCKUX MTPOU3BOIUTEIICH ITPO-
rpaMMHoro obecrnieueHus. Ecnu 3amagHeie
TIPOU3BOIAUTEIIA BEPHYTCS HA POCCUNCKUIA
PBIHOK, TO BJIOXKEHUSI MOTYT 1 HE OKYITUTh-
cs. [TobenuTh 3TOT CTpax pa3BUTUSL POC-
CUIMCKWM IMPOU3BOAUTENSIM OTYACTHU ITOMO-
raeT rocyaapcTBeHHasl MOAIEPKKa B BUIE
WT-rpanToB, cyocuauii, HOBbIX 3aKOHOB,
KOTOPbIE OTKPHIBAIOT HOBBIE BOBMOXKHOCTH
M TIEPCTIEKTUBBI JIJI51 OTE€YECTBEHHBIX pellie-
Huii. OTHUM M3 TaKMX 3aKOHOB CcTal YKa3
TIpesunenta PO ot 30.03.2022 Ne 166
«O Mepax 1o o0ecrneyeHuIo TeXHOJIoThYe-

CKOW HE3aBUCMMOCTM M 0€30MacHOCTU
KU P®D». B cOOTBETCTBIM C 3TUM YKa30M
3aka3yuku ¢ 31 mapra 2022 roga He MOTYT
OCYIIECTBJISITh 3aKYNKM HWHOCTPAHHOTO
MPOrpaMMHOTO 00eCTIeUeHHsI, B TOM YUCIIe
B COCTaBe MPOrpaMMHO-aIMnapaTHbIX KOM-
TJIEKCOB B LIEJSIX €r0 MCMOJAb30BaHUs Ha
MPUHAUIEXAIMX UM 3HAYMMbIX 00BEKTaxX
KpUTHUUYECKOM MH(MOPMALIMOHHOM UHbpa-
crpyktypsl (KMHN) Poccuiickoit denepa-
uuu. A ¢ 1 suBaps 2025 . 3aka3yrKaM 3a-
MpeLIaeTcsl UCIoJb30BaTh MHOCTPAHHOE
MpOrpaMMHoOe oOecreyeHrue Ha 3HaUUMBbIX
oobekTax KMU. Takke BaxkHa noaiepxkka
KJIMEHTOB — HACTaJIO BpeMsl HayYUThCs 10-
BEPSATh U NTOMOTaTh OTEYECTBEHHBIM MPO-
WU3BOJUTEIISIM.

BoiBOoAbI

3aKa34yrK OIMMCAHHOI B 3TOM CTaThe CH-
crembl Ha 6a3e MasterSCADA 4D orme-
THJI, YTO IIEPCOHAJ, OTBEYAIOLINI 3a pabo-
Ty ¥ MOAAEPXKaH1e KOM(POPTHBIX YCIOBUIA
B oduce, Terephb BCeraa 00anaeT MoaHO
nHbOpMAaLIMER 0 COCTOSTHUN 000pYI0Ba-
HMSI 1 MOXET OIIEpaTHUBHO pearupoBaTh Ha
BO3HMKAIOIINE aBapUIHbIE CUTyalln. AB-
TOMaTHYecKoe (opMUpoOBaHUE OTYETOB
[T03BOJISIET OIEPATUBHO MTOAABATH JaHHbBIE

10 MECSIYHOMY TOTPEOJIEHUI0 PECypCOB.
Hurerpaums CKY]l 8 ECMO mno3Boauia
COKPATUTh 3aTpaThl Ha DJIEKTPOMUTAHUE
BEHTWISILIUOHHBIX YCTAHOBOK U OCBellle-
HUSI 32 CYUET COKPAILLIEHUSI BpEMEHU pabOThI
YCTAaHOBOK B HOYHOE BPEMSI U OTCYTCTBUS
moneit B opuce. [IpuMmeHeHMe 1aHHOM CH-
CTeMbI MO3BOJIMJIO CHU3UTh TTOTpebIeHue
ocbucamu sHepruu 10 30% 1 3HAUUTEITBHO
MNPOIJIUTh CPOK CIIy>KObl 000pYHOBaHUS
WHXEHEPHbIX cucTeM. Takke MpoeKT rpe-
3EHTYeTCsI KaK HarJISITHbIN MHCTPYMEHT pa-
60t1bl co CKAJIA-cucTeMaMy aBTOMaTU3M -
pyeMbIX 3aHuii. 3arnpoc Ha JOCTYII K Je-
MOHCTpallMOHHO# TIuiaTopMe Ha Oase
MasterSCADA sT0ro 00beKTa MOXHO 3a-
MpOocuTh 1o email: info@prosoft.ru. ®
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KapmaHHble nepcoHasibHble
xomnbioTtepsbl Emdoor

MapuHa BockpeceHckas

B cratbe Mbl 3HakoMnMcs ¢ npounssoamtenem Emdoor, ero kniouesbiMmM npenmyLecTeamm
U paccmatpueaem obwmii 063op obopyaosanus. MoapobHO onucaHbl TexHMYECKHe
XAPAKTEPUCTUKM KOPMAHHBIX MEPCOHANBHBIX KOMMbIOTEPOB, MX MPEUMYLLECTBA

u chbepbl NPUMEHEHHS.

Komnanusg Emddor 6b11a o6pa3oBaHa B
2002 romy 1 ABISIETCS IPOM3BOIUTEIECM U
pa3paboOTYMKOM 3alIUIIEHHBIX MOOUIIb-
Hbix pemenuit: KITK, HoyTOyKoB, miaH-
IIETOB M BCTPAWBAa€MbBIX KOMITBIOTEPOB.
Taxcxe Emdoor npeanaraer cBOUM 3aKas-
YUKaM KaCTOMUW3MPOBAHHBIE pEIICHUS
MO/ KOHKpeTHbIe TTpuMeHeHus1. Komma-
uust Emdoor siBnsiercss omHUM U3 KPyTI-
HeWIINX MPOU3BOAUTENEH 3aIIUIIEHHBIX
MOOWJIBHBIX YCTPOUCTB Ha TEPPUTOPUU
Kutas u maBHO 3apekoMeHmoBana ceods
KaK HaAEXHBI BBICOKOTEXHOTOTUYHBII
naptHEp. Emdoor nmpennaraer peiieHust
TUTSI Pa3IMIHBIX chep MPUMEHEHUsT, TAKNX
KaK aBTOMAaTu3alus, CUCTEMbI 3APaBO-
OXpaHeHUs1, 00pa30BaHUE, CUCTEMBI PO3-
HUYHOI TOPTOBJIU, TPAHCTIOPTHOI MH(pa-
CTPYKTYPbl U MHOTUX IPYTUX OOJacTeid,
rje BaxkHa 0e30TKa3Hasi paboTa MOOMIIb-
HBIX YCTPOMCTB B CJIOXKHBIX YCIIOBUSIX 9KC-
TJTyaTaluu.

Puc. 1. Komanga Emdoor

Bonee 60% mnepcoHala KOMIIAaHMU
(puc. 1) ssBAsitOTCS IM3aliHEPaMU U pa3pa-
0OTYMKAMM, YTO TTO3BOJISIET yBEPEHHO CKa-
3aTh, YTO KOMITAHUS DPETYJISIPHO COBEP-
LIEHCTBYET U pa3BUBAET CBOU MPOIYKTHI,
npeajiaras KJiMeHTaM BcE€ Oosiee MpoaBU-
HYTbI€ PEIlIeHHUs MO ONTUMAIbHON CTOU-
moctu. Bee yerpoiictBa Emdoor siBisiiorest
COOCTBEHHOI pa3pabOTKOM, HAYUMHAasI C Ma-
TEPUHCKUX IJ1aT ¥ 3aKaHYMBasI MPpOrpamMm-
HbIM OOecIieYeHUeM, 1 Ha Bce pa3paboTKu
KOMITaHUM €CTh O(PUILIMATBLHO 3apETUCTPU-
poBaHHbIE TMaTeHThl. Bce co3gaHHbBIE
YCTPOICTBA MPOBEPSIOTCS KOMAaHIOM TeX-
HOJIOTMYECKOTO KOHTPOJSI, TapaHTUpPYys
MOJIb30BATENI0  BHICOKOTEXHOJOTUUHYIO
MPOIYKIIMIO U COOTBETCTBUE 3asIBJICHHBIM
XapakTeprctukaM. O0opyn0BaHUE TPOXO-
JTAT MPOBEPKY B CHEIIMaTbHO OCHAILIEHHOM
J1abopaTopuu, Iae MPOBepsIeTCS] KOPPEKT-
HOCTb PabOThl 6ECITPOBOAHBIX TEXHOJIOTUI
4G, 3G, Wi-Fi, Bluetooth, GPS. Takxe
CrelraJbHO TMPOBEPSIOTCS BaxKHbIE IS

CpOKa 3KCIUTyaTallMy MapameTpbl, TaKue
KaK KOJIMYEeCTBO HAXaTHil Ha MexaHWYe-
CKMe KHOIKM, MpelesibHash BbICOTA Majie-
HUs1, 000pyIOBaHKE TPOXOIUT TECTUPOBA-
HMe B TepMOKaMepax JUIsT OTpeie/IeHUST pa-
004X TeMIIepaTyp B XOJIO[E U XKape, Mpo-
BOISTCST TECTUPOBAHUS Ha 3aIllUATY OT T0-
MTaIaHus BOIBI U TIBLTH BHYTPh YCTPOMCTB.

Emdoor npe/iaraet CBOUM 3aKazurKam
BBICOKOTIPOM3BOIUTEIbHBIC 3alIMIIEHHBIC
MOOUJIbHBIE HOYTOYKHM C ITPEIyCTaHOBJICH-
HeiMU Intel Core 15/i7 1 onepallMOHHBIMU
cucremamu Windows 7/10/11.

HoyTtoyk EM-X33 umeer nuaroHaib
13,3 mroiiMa, TTOAIEPKUBAET OTIepalliOH-
Hble cucteMmbl Windows 10/11. Ipemycra-
HOBJICHHBI# TIporieccop 11-ro mokoseHust
Intel Core i5-1135G7 3HAUMTETBHO YIyd-
1IaeT MPOU3BOANTETLHOCTh. HOoyTOYK T10-
CTaBJISIETCS C IBYMSI OaTapesiMu, TIO3BOJISIsI
YBEJIMYUTh BPEMsI aBTOHOMHOM pabOThI OT
akkymyisitopa 1o 10 gacoB. M3 6ecripo-
BOJIHBIX TEXHOJIOTH i1 HOYTOYK TOJIePXKH -
BaeT Wi-Fi 6, Bluetooth 5.1, LTE u GPS.
YCTpOICTBO 3alllMIEHO OT BIUSHUI
BHEIIHEH Cpelbl U COOTBETCTBYET CTAH-
naptam [P65 u ¢ MIL-STD-810G.

Hoytoyku EM-X14U (14”) u EM-X15U
(15,6”) KpoMme OMepaLMOHHON CUCTEMbI
Window 10 Takxke mNOIAEPKUBAIOT U
Windows 7. O6a HOyTOyKa IOCTaBJISIIOTCS
¢ skpaHaMmu opmara 16:9, pasperieHuemM
1920x1080 nmukceneii u spkocTbio 700 HUT.
Hoytoyk EM-X14U onunoHaabHO J0CTY-
MeH C CEHCOPHBIM 3KpaHOM. B 00a HoyT-
OyKa TpelycTaHaBIMBAIOTCS TPOLIECCOPDI
Intel Core i5-8250U/i7-8550U Ha BbIOOD
3aKa3urKa, a Takxe qBe barapeu, Giaroaa-
ps UeMy JOCTUTaeTCsl BpeMsl aBTOHOMHOM
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pabotsl 10 6—8 yacoB. HoyTOyku cooTBeT-
ctByloT cranmapram IP65 u MIL-STD-
810G 1 momHOCThIO (PYHKIIMOHAIBHBI B
TeMIlepaTypHOM auamnazoHe oT —20 mo
+60°C. Illnpokwuii HaGop MHTEPGHEHACOB 1
CUYUTBIBATEJIb OTTICUYATKOB TAIBIIEB ITO3BO-
JISTIOT UCTTOJIB30BaTh HOYTOYK B pa3IMYHbIX
OTpacIsX, Te BasKHBI BO3MOXHOCTH pac-
LIIAPEHMS U 3aIIUIIEHHOCTD JaHHBIX.

BerpanBaembie cucTeMbl MpeaCTaBICHbI
TpeMs MOJEISIMU MaHETbHBIX KOMITBIOTE-
POB M OTHUM OE3BEHTUJISITOPHBIM pellie-
HHUEM.

DHeproapdexktuBHblii EM-HPC10J —
MaHEeJbHBII KOMITBIOTEp C JMAroHaIbio
skpaHa 10,4” 1 COOTHOIIEHNEM CTOPOH
4:3 mocTraBisieTcsl C TPeayCTaHOBJIEH-
HbeIM npoueccopom Intel Celeron J1900.
Ha Oopty ycraHOBIeHa omnepaTUBHas
nmamatb DDR3 o6béMom 4 I'b u onumo-
HaJIbHO 2 MocJieaoBaTe/IbHbIX mopTa RS-
232/422/485. be3BeHTUISITOPHBIN AU3aliH,
3allKTa OT MoMagaHus Boabl 1P65 mo me-
peaHeii maHenu u padboduii 1Mana3oH TeM-
neparyp ot —20 10 60°C Mmo3BOJISIOT HC-
MOJIb30BaTh KOMIBIOTEP B CaAMbIX CJIOX-
HBIX YCJIOBMSIX.

EM-PPC15S PRO noanep:kuBaet mmpo-
neccopsl Intel Celeron, a takke Intel Core
i3/i5 6-ro 1 7-ro TMOKOJeHMI. MOXKHO
MPeayCTAaHOBUTb OIEPATUBHYIO MaMSTh
00bEMoM 110 16 I'b popmara DDR4. 11u-
POKUIA 1rMamna3oH pabo4yux TeMIiepaTyp OT
—20 mo 60°C u 3amuTa OT ITONaJaHKs BO-
bl ¥ iblin [P65 1o mepeaHeit maHeau ra-
paHTUPYIOT OecriepeboitHyI0 paboTy Jaxe
B CaMbIX CJIOXXHBIX ycJ10BUsIX. KoMmIibroTep
MOJICPKUBAET ONepallMOHHbIE CUCTEMbI
Windows 7, Windows 10, Linux.

EM-PPCI5R Ha 6a3e onepallMOHHOM
cuctembl Android mocraBisieTcs ¢ npe-
yCTaHOBJIEHHBIM TpolieccopoM RK3288 ¢
TakToBOi1 yacroroit 1,8 I'Ti1, BcTpoeHHOI
oneparuBHoit mamsitbio DDR3 émkocThio
2 I'b u namsateio eMMC ob6bémomMm 8 I'b.
Ha Oopty y Hero 2 mnocienoBaTesibHbIX
COM-niopra RS-232, 4 nopra USB2.0 u
cnot mst SIM-kapThl.

EM-MP150S — 0e3BeHTUISATOPHBIN
BCTpamBaeMblii TpoMblimieHHbI 1K ¢
MpeAyCTaHOBJIEHHBIM TporeccopoM Intel
Low-Power Embedded i5-7200u, nomaep-
sxkwuBaet 10 16 I'b mamsitu DDR4L. npo-
KU Habop MOPTOB BKJIOYaeT B cebds
4 LAN, onuuoHaJbHO 2 U3 KOTOPbIX MOXK-
Ho caenath ¢ POE (Power Over Ethernet),
4 COM-nopra RS-232, BUIEOBBIXOAbI
VGA + HDMI.

EM-MP150S nonaepxuBaer ormnepa-
oHHbIe cucteMbl Windows 7/10, a Takke
Linux. ATloMUHUEBBIN KOPITYC 1 O€3BEH-
TUJISTOPHBIN IU3aliH ITO3BOJISIOT UCTIOJb-

30BaTh YCTPONCTBO B HEOOCIYKMBAEMbIX
MOMEILEHUSIX.

upokuii BEIOOP 3alUIIEHHBIX MJIAH-
LIETHBIX KOMIIBIOTEPOB MPECTaBIEH YCT-
poiicTBaMu Ha 0a3e OnepallOHHBIX CUC-
teM Windows 7,10, Android, Linux ¢ nuaro-
Hansimu ot 7 1o 12,2 nroiima. Hanpumep,
ycrpoiictBo EM-Q22M — naHiueT Ha 6a-
3e onepalroHHoi cucteMbl Android 10.
[MomnepxuBaeT OecIPOBOMHBIE CUCTE-
Mbl Wi-Fi, Bluetooth u GPS/Glonass.
AxkkymyssTop €mkocThio 12 600 MA'u
obecrieurBaeT 6—8 4acoB aBTOHOMHOM pa-
6otel. [lmanmier ceptuduuMpoBaH IO
crangapram IP65 u MIL-STD-810G u pa-
0oTaeT B TeMIlepaTypHOM IHMAaria3oHe OT
—20 g0 60°C. OnuroHaIbLHO MOXHO yCTa-
HoBUTh cuuthiBaTenu 1D/2D i NFC.

IToapoGHee paccMOTPUM HIMPOKUIL ac-
COPTUMEHT KapMaHHBIX IePCOHAIbHBIX
KOMITBIOTEPOB MPOM3BOACTBA KOMIIAHUU
Emdoor. Pa3zmep skpanoB KITK Bapbupy-
eTcst oT 4 10 6 JI0MIMOB, YCTPOICTBA IO/~
nepxuBatioT OC Windows 10 u Android,
rapaHTUPYsI COBMECTUMOCTD C OOJIbIITNH-
CTBOM OTPACJIEBOTO IIPOTPAMMHOIO 00ec-
neuenus. Bce KITK nogaepxusaioT cuu-
teiBatesi 1D/2D, RFID u NFC, a takxke
o6ecnipoBoaHbie TexHooruu GPS. Ha 6aze
OC Android npeacraBieHbl 5 YCTPOICTB.

EM-T40 (puc. 2) — KIIK ¢ nmaronanbio
9KpaHa 4 mwoiiMa, paszperieHueM 480x800
u spkoctbio 300 Hut. [IpenycrtaHoBIeHa
orepaTuBHas aMsTh 00béMoM 4 I'b, 00b-
ém xéctkoro aucka — 64 I'b. OnunoHab-
Hasi 6eCTIpOBOIHAS CBSI3b MOKET OCYIIECT-
BISTHCA 110 ceTh 4G (ycTaHOBKA 10 TPEX
SIM-xaprt B ciiot), Wi-Fi u Bluetooth 5.0.
KITK ocHaiiéH akKyMyJasaTOpOM YBeIu-
yeHHOU émkoctu 4500 MA-u, Giarogaps
KOTOPOMY BpeMsl aBTOHOMHOI pabOThI 10-
cruraet 7 yacoB. KoMmIboTep TakxKe moj-
JIEPXKUBAET CUCTEMbI TTO3ULIMOHUPOBAHUS
GPS u Glonass. KITK ceprudunmpoBax
o crangapram [P65 u MIL-STD-810G.
TeinbHas Kamepa ¢ aBTO(OKYCOM € BbICO-
KUM paspelieHueM 13 Mn nosBojseT
J1IeTko (MKCUpOBaTh U codupath HOTO- U
BuaeouHdpopmanuo. M3 MHTEepecHBIX
ocobeHHocTeit KITK MOXXHO OTMEeTUTD Ha-
auyre 26 MeXaHW4YeCKUX KHOIOK s
yI0OHOI'0 MCHOJb30BaHUsSI YCTPOMCTBA B
nepuatkax. KITK ocHamaercs pazbémom
USB type-C st 6oJiee ObICTPOIi U y100-
HOI mepegayy JaHHbBIX.

EM-T50 (puc. 3) — KITK ¢ quaroHasibio
S TIOMMOB C COOTHOLIEHWEM CTOPOH dKpa-
Ha 16:9, paspemrenuem 720x1280 u sp-
Kkoctbio 350 Hut. biaronapst yBenuuyeHHOM
émkoctu O6atapeu 10 4000 MA-4 KOMIIbIO-

Puc. 2. KK EM-T40

Puc. 3. KNK EM-T50

Tep MOXeT padboTaTb aBTOHOMHO 10 yacos.
KIIK nocrasisiercst Ha 6a3e ornepanuoH-
Hoii cuctembl Android 11, moaaepxuBaet
Bce TpebyeMble BUIbI OECITPOBOIHOM CBSI-
3u 3G/4G, Wi-Fi u Bluetooth u cuctembl
nosuuuonuposanust GPS u Glonass.

st dukcauuu nepenayu ¢hoTo- U BU-
neonHMOpMAaIuy TIPeIyCTaHOBIEHBI TTe-
penHsisi Kamepa paspelieHuemM 5 Mn u
ThlIbHast 13 Mn ¢ aBrodokycom. Ha
YCTPOMCTBE MMEIOTCS YeThIpe MeXaHWde-
CKUe KHOIIKHU IS OBICTPOTO M YIOOHOTO
WCIIONB30BaHUS B TlepuaTKax. biaromapst
MOJePXKKE TEXHOJOTUW  CUUTHIBAHUS
RFID UHE KIIK Haiaér cBo€ rnpumeHe-
HMe B TAKUX 00JIACTSIX, KaK PO3HUIHAS TOP-
TOBJISI, CKJIATICKMe IIPUMEHEHNsT, (PUHAHCHI,
9KCIPEeCcC-T0CTaBKa, MEIUITMHA U IPYTHX.

EM-T60 (puc. 4) nipencrapisieT co00i
KIIK ¢ gnaronainsio 5,7 njoiiMOB Ha 0Oa3e
OC Android 10, mocraBisieTcss B 06CKHO-
noyHoM au3aiiHe. biaromapst OGatapee
pactmpeHHoi émkoctu 5000 MA-4 ycTpoii-
CTBO Oecriepe0oiiHO aBTOHOMHO paboTaeT
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Ha mpoTspkeHuu 12 gacos. [lepennsisa xa-
Mepa pasperreHreM 13 M1t u 3agHsist Kame-
pa ¢ paspenienreM 16 Mi1 ¢ aBTohoKycoM
TTO3BOJISIIOT TTepeiaBaTh BHICOKOKAYECTBEH-
Hble n3obpaxenus. TonmmnHa KITK co-
craBjsieT Bcero 13,7 MM, 4To oOecrieunBaeT
yI0OCTBO UCTIONB30BAHUS U TIEPEHOCKU.
EM-Q51 (puc. 5) — 6o1ee 25KOHOMUY-
ueiit KIIK ¢ nuaronanbio skpaHa 5 aioii-
MoB Ha 6aze OC Android 9. bnaromapst
npenycraHoBieHHbIM 4 ['B omepaTtuBHOit

Puc. 4. KK EM-T60

Puc. 5. KMK EM-Q51

Puc. 6. KMK EM-I62H Ha 6a3e 0C Windows

mamsatu 1 64 I'b xkEcTKoro aucka ycTpoii-
CTBO TTO3BOJISIET XPaHUTh 1 00pabaThIBaTh
nHdopMaImio 6e3 nepegadn B LEHTPaTb-
Hole aucrnieryepckue. KITK nognepxusaet
oecnipoBonHblie TexHooruu 3G /4G, Wi-Fi
u Bluetooth.

EM-Q66 — KIIK Ha 6a3e mpoleccopa
Qualcomm (OCTA Core), ¢ TaKTOBOI 4a-
crotoii 2,0 I'Tit. YeTpoiicTBO ¢ YeThIpbMSI
MEXaHU4YEeCKMMU KJIaBUIIIaMH1 Ha OOKOBBIX
maHessax Ha 6aze OC Android 10. KITK
ocHaléH CbEMHOI OaTapeeil EMKOCTbHIO
5000 MA-4 ¥ TBUIBHOI KaMepoii pa3pelie-
HueM 13 Mn ¢ aBTo(OKyCOM.

Ha 6a3e OC Windows 10 npeacraBieH
onuH KITK — EM-162H (puc. 6) ¢ auaro-
HaJIbIo 9KpaHa 6 moiiMoB. Ero nérkuii un
3ProOHOMUYHBINM IU3aiiH MO3BOJISIET Y100-
HO MCIOJb30BaTh ycTpoiictBo. KITK mox-
JIePXKMBAET CUYMTHIBATEIU LITPUX-KOAOB U
NFC, a Takxxe paboTy 1o 6eCIpOBOIHbIM
texHosorusiM 3G/4G, Wi-Fi u Bluetooth.
Kax u Bce KITK Emdoor, oH 3amuiiés ot
BO3ICHCTBUSI HEOJIATONPUSITHBIX CPel IO
crangapram [P65 nu MIL-STD-810G.

Takum ob6pazom, Emdoor npemiaraer
CBOMM 3aKa3uuKaM IIMPOKMI accopTh-
MEHT HaJlalOHHbIX KOMIBIOTEPOB, KOTO-
pble MOXHO TPUMEHSITh B CJIOXHEUIINUX
YCJIOBUSIX 9KCIUTyaTalluu.

Bcé obopymoBanne Emdoor MoxHO 10-
YKOMILUIEKTOBATh aKceccyapaMu st bosee
YIOOHOTO UCITOJIb30BaHUSI. ABTOMOOWJIb-
Hble 1 O(PUCHBIE TOK-CTAHIINH, TOTIOTHU-

TeJIbHBIE a1 TePhl U ITHYPHI TUTAHUS,
JIBYXTOUEUHBIE PEMEIIIKU, CyMKH, YeX-
JIBI ¥ AaKe CTEKIIA TSI OTIOTHUTEITh-
HOU 3alUTHl 9KpaHa — BCE aKceccya-
pbl pa3paboTaHbl CHELUATbHO IS
ya00CTBa MOJIb30BaTENeH, pacIIupsIst
BO3MOXXHOCTU TipuMeHeHus1 KITK.

Ine xxe HeoOXoAMMO MpPUMEHEHUEe 3a-
mwrméHHbIX KITK?

CKJ1aacKue IMOMEILeHUSI SIBJISIFOTCS JIOTH-
CTHUYECKIM IICHTPOM JIFOOOTO MPEATIPUSITHS,
U MpaBWIIbHOE 1 3(P(HEKTUBHOE yIpaBIeHNE
CKJIAJIOM SIBJISIETCSI 3aJI0TOM OTIePaTUBHON 1
KaueCTBEHHOI pabOThI BCETO MTPEATIPUSTHS.
TpymHoCTel, ¢ KOTOPBIMU CTaJIKUBAIOTCS
cKJacKue pabOTHUKM, HAMHOTO OOJIblIIE,
YeM MOKET ITOKa3aThCsl Ha IMePBBI B3IJISIL.
1. Haxonsch BHE CKJIaCKOTO IMOMEIICHUS,

oIepaTop He MOXET HalTHU MECTO Xpa-

HEHUSI KOPOOKU, B pe3yJIbTaTe Yyero a-

(EeKTUBHOCTb pabOThI CHUKAETCSI.

2. HoBble COTPYIHUKM TIJIOXO OPUEHTHU-

PYIOTCS B TIOMEIICHUSX M MECTaX XpaHe-

HUS KOHKPETHBIX YCTPOMCTB.

3. [Ipu nHBeHTapu3alMK KOPOOOK MOJTy-
YEeHHBIE 00BEM JaHHBIX OTPOMEH M
CJIOXEH, 3a4acTyl BpeMsl TpaTUTCS
BIYCTYIO, a TPYAOEMKOCTh Ipoliecca
KpaiiHe BbICOKA.

CtpeMsich pelInTh 3Ty OOJIBIIYI0 TTPO-
0JIeMy MHTEJIIEKTYaIbHOM CUCTEMBI XpaHe-
HUs ¥ KoMIuiekTauuu, Emdoor pekomeH-
JIyeT TPUMEHSITh CBoM 3aininéHHbI KITK
EM-T50. UHTeuiekTyaabHast cucTeMa Xpa-
HEHUS U OPUEHTHUPOBAHMUS B MOMEILIEHUN
HanpasJsieT TIepcoHasl K TpeOyeMbIM Me-
cTaM XpaHeHUs 4yepe3 MOACKa3KU B BUIE
HOMEpOB MOJoK creiaxkeil. biaromaps
ckanupoBanuio QR-koga EM-T50 Ha ko-
poOKe, oNpeeIeHUIO Te0IOKALIMU COTPYI-
HUKAa 1 YyI0OHOMY B3aUMOJIEICTBUIO C CEH-
COPHBIM BKPaHOM TEPCOHAT MOXKET ObICTPO
BBITOJIHSTh TaKUe 3aJaud, KaK ObICTPbIi
MOVCK KOHKPETHBIX KOPOOOK Ha CKIAACKUX
MOMEIIEHHUSIX U OorepaTUBHAsi MHBEHTapU-
3auus npoaykuuu. McnosnbszoBanue KITK
MpeBpalliaeT CKIaICKoe MOMEIIeHUE B CO-
BPEMEHHbIN YIOOHBIN U TTPOCTOM UHCTPY-
MEHT, MoBbI1Iast 3¢ (GEKTUBHOCTh EpCOHA-
Jla ¥ KQUeCTBO OOCITYy>KMBaHMUSI.

OO0cay:KUBaHUE KEJIE3HOTOPOXKHBIX ITy-
Teil MPOUCXOIUT HA OTPOMHBIX TEPPUTO-
pUSIX M HE JOJIKHO 3aBUCETh OT MOTOIHbBIX
ycaoBuii. OT MpaBUJIbHOM 1 YETKOI pabo-
Thl IPOBEPSIIOLIETO COTPYIHUKA 3aBUCUT
HE TOJIbKO LIEJIOCTHOCTb MyTei, HO U
JKM3Hb MAacCaXKUPOB, KOTOPbIE PETYISIPHO
MOJIb3YIOTCS KeJIe3HbIMU noporamu. [1pu
9TOM MHCIIEKTOpaM Hed(hHEeKTUBHO Bpyd-
HYIO 3aITMChIBaTh JaHHbIC WCITBITAHUI U
3aTeM BECTHU CTATUCTUKY — 3TO MOXET JieT-
KO MPUBECTU K MOTEPe NaHHBIX WX OLINO-
KaM. Bo BpeMs MHCMEKIIMOHHOTO Mpoliec-
ca TPYIHO OTCJEXUBAThb MPOJECTaHHYIO
MHCIIEKTOPOM paboTy U MPOBEPSITh €T0 Te-
Kylllee MecToHaxoxiaeHue. TpymaHocTeit
N00aBJISIET U TO, YTO MHCTIEKTOPHI HE BCe-
IJ1a CAMOCTOSITEIbHO MOTYT PEIIUTh HOBbIE
Mpo0JIeMbl HA MECTE, a TOTOIHbIE YCIOBUS
MOCTOSIHHO MEHSIOTCSI U MOTYT JIETKO BbI-
BeCTHU 13 cTpost HezamuineHHbiin KITK.

J7s1 pelieHust npooJeM, CBSI3aHHBIX C
00CTy>KUBAaHUEM XKEJE€3HOIOPOXKHBIX IMy-
Teit, Emdoor pekoMeHayeT UCIoib30BaTh
MPOYHBIA  MOPTATUBHBIA  KOMITbIOTED
EM-T60. Dror KIIK wmeer mmpokuii
(yHKLMOHAJ, HAUMHas OT cbopa u obpa-
00TKM MH(POPMALIHI, BOSMOXKHOCTB OTlepa-
TUBHOTO W TOYHOTO OOMEHa IaHHBIMU,
MECTOITOJIOKEHUEM 1 0becTieunBacT Oecrie-
peOOIHYIO CBSI3b B pEXXMME PEaTbHOTO Bpe-
menu. brnaronaps KITK nHcnekTop onepa-
TUBHO BBITIOJTHSET MPOBEPKY HA MECTe U
OBICTPO COOMpaeT AJaHHbIE O paboueM co-
CTOSTHUU KEJIE3HOMOPOKHOIO TIOJIOTHA.
OGecrnieunBaeTcsi 0OMeH HAaHHBIMM WH-
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CIIEKLIMU B PEXXMME PealbHOTO BpEMEHMU,
OTIENbl YIPaBJICHUS U KOHTPOJS MOTYT
JIETKO 3aIpallnBaTh y MHCTIEKTOpa MHQOP-
MAaII1IO TI0 COCTOSIHUIO Pa0bOTHI, Gy1aromapsi
yeMy MEHEeIKepbl MOTYT CBOEBPEMEHHO,
TOYHO 1 3(P(HEKTUBHO TIPUHUMATH pele-
Hust. B 0coObIx cityyasx MOXHO HAMPSIMY1O
3arpy3uTh Meara ¢ IIOMOIIBI0 OTO U BU-
neo. Hemanosaxno, yro KIIK 3ammuinén
OT IOTTaIaHMSI BOJIbI, UMEET IITUPOKUI TeM-
TnepaTypHbBIN IAATIa30H U IPKUI 3KpaH — B
JIIOOBIX TTOTOTHBIX YCIIOBUSX OTIEPaTOp MO-
JKET TOJIb30BAThLCS YCTPOMCTBOM, He OecTio-
KOSICh O €T0 BO3MOXXHOM BBIXOJIE M3 CTPOSI.

Llnpoxoe npumeHenne KITK Haxonst B
CHCTEMax MPOU3BOACTBEHHBIX MPOMBIIII-
JIEHHBIX TTpeAnpusTHii. Ha MHOTMX 3aBOIAX
YepTeXKU, TEXHUYECKKUE JaHHbIe U MHMOP-
Mallysl 0 TIpoliecce M3TOTOBJICHMS yIIpaB-
JITIOTCS pPYYHBIMUA METOIAMM, UTO CEPhE3HO
BIMsieT Ha 3G (GEKTUBHOCTD YMPaBJICHUS
npeanpustieM. [1pu 3TUX pydHBIX ornepa-
LIMSIX BOBHUKAIOT TaKue MPOo0JIeMbl, Kak 3a-
JIepXKKa MO BPEMEHHU U BBICOKas BEpO-
SITHOCTb OLLMOOK. YTpaBJjieHre 00JIbILIUM
KOJINYECTBOM OYMakKHbIX TOKYMEHTOB Tpe-
OyeT OOJBIIMX 3aTpaT padoyeil CWIbl U
pecypcoB. B To ke BpemsI CyIIeCTBYIOT He-
KOTOpbIE MPOM3BOICTBEHHBIC MPOOJIEMBI,

TakMe KakK CJIOXHOE OTCIeXUBaHUE U
CKJIOHHOCTb K TIOTEPE Y TTOBPEXKIEHUIO 10-
KyMeHTOB. Takxke mpoOjieMa OymakKHOM
JIOKYMEHTAIIMU B TOM, YTO OHa 3a4acTyio
HaxXOIUTCS Y KOTO-TO «Ha PyKax», N3-3a ye-
IO HEBO3MOXHO CBOEBPEMEHHO OTCJIEIUTD
U MPOBEPUTh, apPXMBUPOBATh JaHHbIE, YTO
3aTpyaHsIeT 0OMeH nHGbopMaLreil U oTcie-
JKMBaHUE MPOILIECCOB.

B otBeT Ha npobseMbl kKineHTa Emdoor
PEKOMEHIYeT TPUMEHSITh HalEXKHBII Mop-
tatuBHbIl KITK EM-162H Ha 6a3e OC
‘Windows ¢ nipenyctaHoBieHHOi# MES-cu-
CTEMOI, KOTOPBIi1 BKJIIOYACT TaKue (PyHK-
LIMU, KaK UAeHTUDUKALMS TTPU CKAaHUPO-
BaHUU IITPUX-KOJa, MPOCMOTp GaiiioB
9JIEKTPOHHBIX YepTexkeit, mMpocMoTp daii-
JIOB yrnpasiieHUs ripouieccoB. COTpyIHUK
MPOM3BOJICTBA, OTBETCTBEHHBIN 3a cOOp
IAHHBIX W KOHTPOJb PabOThl KITIOUYEBBIX
3JIEMEHTOB, Ha MECTE PeIllacT BOITPOCHI OT-
CJCKVBAHWSI W YIpaBJICHUS TPOU3BOJI-
CTBEHHBIX 3a71a4.

NMPEMMYLLECTBA BbIEOPA
EmMDOOR

Tak mouyeMy Xxe CTOUT BbIOpaTh OpeH.T
Emdoor myst cBoux mpoekToB? Emdoor 3a-
HMMaeTCsT pa3paboTKOit 1 cOOPKOil 3a1u-

IMEHHBIX PEIIEHUIT, CAMOCTOSITEIHHO TTPO-
EKTUPYSI, TECTUPYS 1 UCCIIETYsT 3aIIUIIEH-
HbIE TIPOAYKTHI JJISI CJIOXHBIX YCIOBUS
akcruTyaTanuu. KoMImieKcHBIi Toaxon K
CO3MAHUIO U pean3aliiy BKIIIOYaeT B ce-
0s1 TIOJTHBIN LIMKJI, HAUMHAsST OT CO3aHUs
MaTepUHCKUX IJIaT U 3aKaHYUBasI CIIELU-
aJTbHBIM TTPOTPAMMHBIM 00eCTIIeYeHUEM.
® KoMITakTHOCTh U PPrOHOMUYHOCTH —
samuniéHuble u3neaus Emdoor crmo-
COOHBI penraTh 3a1a41 1 BBI3OBHI, C KO-
TOPBIMU CTAJTKUBAIOTCS COTPYIHUKU
MOJIEBBIX Cyk0. OHU JIETKME U KOM-
TMaKTHBIE, O1aroaapst 4eMy UX JIETKO HO-
CUTH B OTHOI pyKe.
® DHeprocOeperaIUii — B 3alIUIIEH-
HBIX ponykTax Emdoor ucnomb3yercst
CrleiayibHO pa3paboTaHHAasl cucTema
YIIpaBJIeHUsT MUTAHUEM, KOTOpasi T03-
BOJISIET U3IEJIUSIM JUTUTEIbHO aBTOHOM-
HO paboTaTh B IIMPOKOM TEMIIepaTyp-
HOM JThara3oHe.
® OtobpaxkeHrne MHGOPMAIIUM — 3alllH-
méHHbIe TpoaykThl Emdoor ncrmonb3y-
0T TIePeOBbIe TEXHOJIOTUU OTOOpaxke-
HUST U 9KPaHbI TOBBIIIIEHHO!N Y€TKOCTU
U SPKOCTU. DKpaH OCTAa€TCs 4YuTae-
MBIM JJaXKe TIOJ TIPSIMBIMU COTHEUHBIMU
JTy9amH.
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o lllupokne BO3MOXHOCTU paclIupe-
HUsl — npoaykTel Emdoor MoryT ObITh
OCHALIEHBI TOTIOJTHUTEIbHBIMUA MOLYJISI-
MU, TaKuMM Kak cuutbiBatean NFC,
QR-xomoBu UHE

® BcTpoeHHbBII KOMMYHUKALIMOHHBIN MO-
nyJib — MpoaykTel Emdoor MoryT Bbl-
MOJIHATh TakuWe 3alayd, Kak cOop u
nepenaya JaHHbIX 4epe3 BCTPOEHHBIN
monenb 3G/4G, naxe B caMbIX CYpPOBBIX
YCJIOBUSX 9KCIUIyaTalluu.

® [IpoMbIlUIEHHBIN AU3aiiH — TTPOAYKThI
Emdoor nmMeroT He TOIbKO 3PrOHOMUY-
HBII TU3aliH, HO U YHUKAJbHBI BHEIII-
HUI BUI, YTOOBI CAEJIATh UCMOJIb30BA-
HUe MOOWJIbHBIX TEPMUHAJIOB OoJjee
y10OHBIM 1 OBICTPBIM. B TO ke Bpems,
Onarojapsi akceccyapaM, YCTPOMCTBa
MOAIEPXKUBAIOT MHOXECTBO Pa3IAYHbIX
TUIOB YCTAHOBKU, HATIPUMED, UX MOXK-
HO 3auKCUpoBaTh B aBTOMOOUIIE NN
3aKPEMUTh Ha CTEHE.

o [llupoxuit BbIOOp OOOpPYHOBaHUS —
KOMIaHUs TMpepiaraeT UpoOKyo Jn-
HelKy MPOIyKTOB MOBBILIEHHON! MPOY-
HOCTHU: OT MOPTaTUBHBIX TEPMUHATIOB
JI0 3alUIIEHHBIX HOYTOYKOB, OT TMPO-
MBILLJIEHHBIX KOMIIBIOTEPOB 10 O€3BEH-
TWISITOPHBIX BCTPAUBAEMbIX PELUICHUIA.
3amumEéHHbIe N3N UMEIOT IIUPO-
KWW TUAIa3oH JUaroHasaei 9KpaHOB —
ot 4 10 15,6 moiima.

® IHnuBUayanbHBIA CEpBUC — B AOMOJI-
HEHME K TMOJIHOW JIMHEWKEe MPOAYKTOB
Emdoor Takke nmeet rpodeccroHaIb-
HbIE PECYPCHI IS UCCIEIOBAHUI U pa3-
paboOTOK, KayecTBa U MPOU3BOACTBA.
KoMnaHusi MOXeT pe1oCTaBUTh KJIM-
eHTaM MpodecCUOHAIbHbIE UHINBUIY-
aJIbHbIE PELIEHUS UISl PELUEHUS CIIELHA-
¢uyeckux 3agay.

braronapst MHOrosieTHEMY OMBITY, COOCT-
BEHHOI J1abopaTOpUM, BHIXOTHOMY KOHT-
pomo kommanust Emdoor sBrsietcst omHuM
U3 Beaywux npousBoautesein Kurtasa B
00J1aCTH 3aIUUILEHHBIX MOOWUJIBHBIX YCT-
pONCTB, Mpemjarasi KJIUEHTaM BBbICOKO-
KJIACCHBIE PEILIEHUS IS CJIOXKHBIX YCJIOBUI
skcrutyaTanu. Betonpast KITK or Emdoor,
3aKa34YMK MOXET ObITb YBEPEH B COOTBET-
CTBUM 3a9BJICHHBIM XapaKTEPUCTUKAM,
JJTATETbHOW aBTOHOMHOM paboTe yCcTpoii-
CTBa, 6ecriepedoitHol paboTe 6ecrpoBOI-
HbIX TEXHOJIOTUI U yI00CTBE MUCIOIb30Ba-
Hus KITK B HeGaronpusiTHBIX cpenax.

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

AdvantiX, poccuiickuii TPOM3BOIUTEH
MPOMBIIIECHHBIX KOMITBIOTEPOB, MPEICTaB-
JISieT HOBOE HAIPaBJICHHE MIOCTABOK — MPO-
rpaMMHoO-arnmaparHbie Komruiekeol (ITAK)

Ha 6a3e 3aUIIEHHOT0 MOOUILHOTO 000-
pynoBanusi Getac ¢ MNpemaycTaHOBICHHBIMU
OIEePAIIOHHON CHCTEMO# CIIeIIMAIbHOTO Ha3HA-
yeHust Astra Linux 1,6 1 anmapaTHO-IporpaMm-
HBIM MOJyJIeM JI0BepeHHOI 3arpy3ku (AITM/I3)
«Co0601b 4.0».

Hoyt6yk Getac X500 G3 c skpaHoMm 15,6” —
TTOJTHOCTBIO 3ALIUIIEHHBIN KOMITBIOTED C 3aIUTON
OT monanaHus Boabl U nelin [P65. B HOyTOYK
npeaycraHosieH rpotueccop Intel Core i5/i7 7-ro
TMOKOJICHMSI, 10 64 T'B ornepaTMBHOM MaMSATH 1 10
1 Tb HDD wumu SSD. Bnaromapst poccuiickum
MHXEHEepaM HOYTOYK CrieLIMaabHO JOPaOOTaH ISt
noHoi coBMectumocT ¢ OC Astra Linux 1.6,
BKJTIOYAs paboTy KOMOMHAIIMY (DyHKIIMOHATTBHBIX
KJIABUIII KJTaBUATYPbI, CIIELMATbHBIX KHOMOK P1,
P2, P3 u peryiupoBKU SIPKOCTH SKpaHa.

Hoytoyk Getac S410 G4 — GroKkeTHOE pelie-
HHE C 3aIMTON OT MOMAaJaHUsI BOABI M IBLIU
IP53. B HOyTOYK NpemaycTaHOBJIEH MPOLIECCOp
Intel Core i3/i5/i7 11-ro nokoneHnus, no 64 I'b
onepatuBHoi mamsatu u 10 2 Th NVMe SSD.

TTnanmer Getac K120 G2 ¢ skpatowm 12,5” mo-
CTaBJISIETCSI C MOILTHBIMU COBPEMEHHBIMU TIPOLIEC-
copamu Intel Core i3/i5/i7 11-ro mokoJaeHus: 1
TBepaoTeabHbIM HakornuTeseM PCle NVMe SSD
émkoctbio 10 1 Th. I[TnanmeT mporecTupoBaH U
TTOJTHOCTBIO COBMECTHM C OTIEPALIMOHHON CHUCTe-
Moii Astra Linux 1,6. TToHOCTBIO (YyHKIIMOHAIb-
HBI M pa00TAIOT yIIpaBJIeHUE SHEPTronoTpedIeHI-
€M, TIPOUTPBIBAHKE ayI10-BUIEO C HATPY30UHBIM
TecTUPOBaHUEM, OECIIPOBOIHASI CBsI3b, CBS3b MO
Ethernet ¢ Harpy304HBIM TECTUPOBaHKEM, paboTa
BCTPOEHHOTO MYJIBTUMEINAa-000pyI0BaHMsI, CEH-
COPHOTO 9KpaHa, armapaTHbIX KHOIMOK, WHIMKa-
TOPOB, aKCeJIePOMETpa, PeryIMpoBaHHUE MapamMmeT-
POB 3KpaHa.

[Mnanmer UX10 — ycrpoiictBo Getac ¢ aKkpa-
HoM 10,1”. [naHIeT MocTaBasieTCsl ¢ MpeaycTa-
HOBJIEHHBIM TpolieccopoM Intel Core i5/i7 11-ro
MOKOJIEHUSI M TBEPAOTEJbHBIM HAKOIUTEIEM
NVMe émkocteio 10 1 Th. CrneuunanbHo ajis
noJiHoii coBmectTuMoctu ¢ OC Astra Linux ruiaH-
meT Obl1 gopaboTaH, OGjarogapsi yemy IOJI-
HOCTbIO (DYHKIIMOHAJIbHBI PA3JIUYHbIC TUIIbI
yIpaBJIeHUS] CEHCOPHBIM 3KPaHOM U MPOrpaM-
Mupyemble knasuiiu P1 u P2.

Bce yeTbIpe yeTpoiicTBa TakKKe ObLIM MPOTECTH-
POBaHBI € arrapaTHO-MPOrPaMMHBIM MOJYJIEM 10~
BepeHHO 3arpy3ku «Cob6osib 4.0» Tpor3BoICTBA
000 «Kopn 6e30macHOCTH», BKJIIOYAsi BCE TUITbI
ayTeHTU(UKATOPOB U HACTPOUKY OCYLIECTBICHUSI

MPUHYIUTETBHOTO BbI-
KJIIOYEHMSI KOMITBIOTE-
pa B cilyyae 3apaHee
OTpeeIEHHBIX COOBI-
TUU WIN IEUCTBUIA.

IBASE Technology Inc., onuH U3 MHUPOBBIX
JIUIEPOB B pa3pabOTKe W TMPOM3BOACTBE IMPO-
MBIIIUTEHHBIX MATEPUHCKUX TUIAT W BCTPauBae-
MBIX BBIYHMCIMTELHBIX CHCTEM, BBITYCTHIIA
KOMITAaKTHBIE TMPOMBIIIICHHBIE KOMITBIOTEPHI
ASB200-953 1 ASB210-953 Ha 6a3e coBpeMeH-
HeIXx TporeccopoB Intel Core i7-1185G7E,
i5-1145G7E n i3-1115G4E 11-ro nmokoseHusl.

Bespentunsaropusii ASB200-953, npenHa-
3HAYSHHBIN JIJIs1 MHTEJUICKTYaTbHBIX MPUITIOXE-
HUI1 B 00JIACTU YIPABJICHUsI CKIAICKOMN JIOTH-
CTHKOI{, aBTOMaTH3aIIMX TIPOU3BOICTBA M aBTO-
MOOMJIBHOW TMPOMBIILIEHHOCTH, OTIMYAETCS
BBICOKOI MPOU3BOAUTENBHOCTBIO TPU HU3KOM
teruioBbiiesieHun TDP no 15 Bt. Kommnbiotep
ASB210-953 nocTaBiisieTcst ¢ aKTUBHBIM OXJIaXK-
neHuveM u teruioBbiieneHueM TDP no 28 BT.

W3nenust mocTaBisioTcsl B 4EPHOM KOpIIyce,
noaaepxuBaioT 10 64 I'b B aByx ciorax SO-
DIMM u mimpoxuii Ararna3oH BXOAHOTO MTUTaHMSI
TOCTOSTHHOTO ToKa 12...24 B. TlopThl BBOAA-BbI-
BOJA Ha TIEpeIHell MaHeJu BKIIOYaloT 3 mopra
USB 3.1, 1 mopt USB 2.0, 2 nopra DisplayPort,
1 mopr COM u 2 nopra GbE. 3annss maHenb
OCHaIlleHa IM(GPOBEIM BBOIOM-BBIBOIOM, KHOII-
KOW THUTaHUS, CBETONMOTHBIM WHINKATOPOM
JKECTKOTO IVCKa, KIEMMHOI KOJIOAKOM TS MO~
KJIIOUSHMsI TTUTAaHWS U IBYMSI OTBEPCTHSIMU TSI
AHTEHHBI, KOTOPbIe MOXHO MCIOTb30BaTh C J0-
TIOJTHUTEIBHBIM KOMIUIEKTOM akceccyapoB WiFi.

Hmes pasmepnr 180x150x72 mm, ASB200-953
TOCTABJISIeTCS] B OE3BEHTUIIITOPHOM AM3aiiHe U
o0J1aziaeT TMOKMMY BO3MOXKHOCTSIMU PACIIMPEHUST
C TIOMOILBIO BEICOKOCKOPOCTHOTO MOAKIIIOUEHUST
5G u apyrux moxyseir M.2, a Takke JIBOMHBIM
XPaHWINIIEM JUIsl TBEPAOTEIBHOTO HAaKOUTEIST
2280 NVMe u 2,5-110iMOBOTO KECTKOTO IMCKA.

O0a KOMITbIOTEPA MOIIEPXKUBAIOT OMEPALIMOH-
Hble cuctembl Windows 10 u Linux Ubuntu.
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Poccuiickoe nporpammHoe
obecneueHue Revisor Lab
ANg BUACOOHAONIUTUKM

MapuHa BockpeceHckas

B cratbe npepacrasneH 0630p poccuiickoro paspaboTymka nporpaMMHoro obecnedeHus
Ans cucteM BuaeoaHanmtnku Revisor Lab. OnucaHbl OCHOBHbIE QKTyanbHbIE QHANUTUYECKME
MogAynM, d TaKXe HoBas paclmnpeHHas pegakums VMS Revisor nog Hassannmem Complete.

CucTeMbl BUICOHAOIIONEHNS CTATN He-
OThEMJIEMOI YacThi0 Halei Xu3Hu. Cu-
cTeMa YMHOTO Topojia, KOHTPOJIb CKOPO-
CTU aBTOMOOWJICI, oOIulaTa Ipoe3na B
METPO C TIOMOIIBIO OHOTO B3IJIAIA U yIa-
JIEHHBI TIPOCMOTP TIPOMCXOMSIIErO Ha
00BEKTE — BCE ATO CTAJIO OObIIEHHOCTHIO
COBpEMEHHOTO uejoBeka. OmHaKO Hamo
IMOHUMAaTh, YTO COBPEMEHHAasI CUCTEMa BU-
JIEOHAOJIONCHYSI HE OTPaHUYMBAETCS TIPO-
CTOI1 3aITMChI0 BUACOMOTOKA M XpaHEHUEM
BUJICOJTAHHBIX C KamMep, HO U JOJKHA OBITh
ruOKO M MHTEJUIEKTYaJlbHOU, 00pasys
eIMHYI0 NH(PPACTPYKTYpy 0€30TaCHOCTH.
Cucrema BUIeOHAOIONCHUS MOKET OOMe-
HUBATbCS JAHHBIMU C CUCTEMaMM KOHTPO-
s u ynpasiaeHus: noctynom (CKVY/) n
OXPaHHO-TIOXAapHOU CUTHaJIU3aluen
(OI1C). Takxe Takasi cucTeMa MOJKHA
00s1agaTh YAOOHBIMU W TMPOCTHIMM MH-
CTPYMEHTaMM JIJIs1 TTOMCKa 1 aHaJIM3a Mo-
JIydeHHOU BuUaeoMHGbOpPMALIMU IS pa3-
JIMYHBIX TOApa3aeeHUl OpraHu3aluu,
HauyMHasg OT CIIykObl O€30IMacHOCTHU, 3a-
KaHYMBasi MapKETMHTOBBIMM TTO/Ipa3aeie-
HUSIMU U OTAEJaMU CTPATETUU U Pa3BUTHSI.
Hcnonb3oBaHue CBEPTOUHBIX HelipoceTei
3HAYUTEJIbHO MOBBIIIAET TOYHOCTh U CKO-
pOCTb aHaaM3a BUACONAHHBIX M paCIIM-
PpsIET BOBMOXKHOCTU CUTYallMOHHOW BUAEO-
AHAJIUTUKU.

B cBsI3n ¢ Tekyllel IMOJUTUYECKOM
CUTyallMeii MHOTHE 3apyOeKHbIe MPOU3-
BOJMTEIM BUIEOAHATUTUYECKUX CUCTEM
YILJIM C POCCUICKOTO pbIHKA, Oiaroaapsi
yeMy y POCCHUMCKUX pa3pabOTYMKOB MO-
SIBWICSI TIPEKPACHBII 1IAHC 3aKPEMUThCS
Ha pbIHKE, aKTUBHO Pa3BUBaTh CBOM TEKY-
1€ aHATUTUYECKKE MOIYJIN U BHEAPSITh
CBOM CHCTEMbI Ha pa3jiMYHbIe OOBEKTHI.

PaccMoTpuM mporpaMMHOe obecrieyeHue
OJTHOTO M3 CaMbIX MePCIIEKTUBHBIX pa3pa-
60oTunKOB, KoMnaHuu Revisor Lab.

Poccuiickas kommanus Revisor Lab yxke
MHOTO JIET CIIeIUaIN3uPyeTCs Ha pa3pa-
00TKe TTPoGheCCUOHATBLHOTO ITPOrPaMMHO-
ro odecrieueHus st cucrem I P-Buneona-
OoaeHMS.

CBOUM KJIMEHTaM KOMIIaHMS TTpeiiara-
eT npodeccuoHaIbHOEe UHTYUTUBHO TTO-
HSITHOE IpOorpaMMHOE 00ecCIIeYeHNE, 1103~
BOJIAIOIIEE CTPOUTH MacIITabupyeMbie
CHCTEMBI BUICOHAOIIONCHUSI, BKITIOUYA0-
IIKMe MPOU3BOJIBHOE KOJUYECTBO CEpBeE-
poB, IP-kamep u pabouux mect. Revisor
Lab obecrnieunBaeT Ka4eCTBEHHOE BBITION-
HEHME BCeX IPOIIECCOB, HEOOXOMMMBIX
JIJIST YCTIEIITHOTO TIPOEKTUPOBAaHMSI, pa3pa-
OOTKM M BHEJIPEHUS MPOrPaMMHOTO TTPO-
nykta. Kommanust Revisor Lab moxker
MOXBACTaTbCsl OTPOMHBIM KOJIMYECTBOM
peaqn30BaHHBIX TTPOCKTOB Pa3HOTO Mac-
mraba M JaBHO 3apeKOMEHaoBaia ceos
KakK HaJIEXHbI MapTHED.

ITporpamma Revisor VMS B 2017 roaoy
OblTa BKJIOYeHa B EnuHbIi peecTp poc-
CHUICKMX IIPOrpamMM JJIs1 2JIEKTPOHHBIX BbI-
YUCIUTEIbHBIX MALIMH U 0a3 JaHHBIX. DTO
MOXKET KaK rapaHTUpPOBaTh KaYe€CTBEHHYIO
3aMEeHY YIIEIIINX C POCCUICKOTO PhIHKA
MHOCTpPaHHBIX aHAJIOrOB, TaK U obecrie-
YUTb yyacTHe B MPOEKTaxX rOCyaapCTBEH-
HOI{ TporpamMMbl 10 KMIOPTO3aMEILIEHUIO
B cpepe UT u Ge3omacHOCTH JJis TOCy-
JIapCTBEHHBIX OpraHU3alMii, OpraHoB ¢e-
JNepaibHOM U peruoHaJbHON MCHOJIHU-
TeJbHOI BJIACTH, a TakXke 00pa3oBaTe/b-
HBIX YUPEXKICHUIA.

HemanosaxHo, uro Revisor VMS mox-
HO yCTaHaBJIMBaTb Ha KOMIIbIOTEPHI Ha
0aze onepallMOHHOM cucteMbl Astra Linux,
Alt Linux u Ubuntu. binarogaps 3Toii co-
BMECTUMOCTH 3aKa3urK Oy/IeT M0JIb30BaTh-
Csl TIOJIHOCTBIO POCCUMCKON CHUCTEMOM
BUICOHAOJIOIEHUST U HE 3aBUCETh OT MO-
JINTUYECKUX aCIEKTOB.

Paspaboruuku Revisor Lab BHUMaTteb-
HO CJIEISIT 32 COBPEMEHHbBIMU TEHIEHIIMSI-
MM U aKTMBHO CO3[1al0T U BHEAPSIOT BCE
HOBBIC MOJYJIM, HEOOXOAMMBIE 3aKa3uK-
kaMm. Jlajee paccMoTpuM HanboJjiee HOBbIE
W aKTyaJIbHbIe aHAJTUTUYECKUE MOJICIIH.

B ycnoBusIX maHIeMUM OCTPO BCTal BO-
MPOC COOTIOACHMSI MACOYHOTO pexkrMa B
OOIIIECTBEHHBIX MECTaX M Ha TMPEeArpus-
TusX. Benp HollleHUMe Mackud B 001IECT-
BEHHBIX MeCTaX BO MHOTOM ITOMOTJIO
YMEHBIIUTh KOJWYECTBO 3a00JIEBIINX,
3aMeUINTh pacIpoCTpaHEHUe BUpYyca
COVID-19 u 3aluTUTh MaKCUMaJIbHOE
KOJIMYECTBO JIIOCHA.

OnHaKo MCITOIb30BaHUE CPEACTB MHIN-
BUIYaJIbHOM 3aIIIUTHI 1 10 TTAHAEMUM SIBJISI-
JIOCh BaXKHBIM Y HEOThEMJIEMbIM YCIIOBUEM
3G GEKTUBHOTO U 6€30IMaCHOTO paboyero
Mpolecca BO MHOTUX OTPACISIX MPOMBIIII-
JIEHHOCTH U MenuiLMHbL. Hampumep, ctpo-
To 00s13aTeTbHO HOIIIEHUE KacKM, CTPaxo-
BOYHOTO TPOCa M CBETOOTPAXKAIOIIIETO KU~
JieTa Ha cTpoiruiomankax. M nmepyarok,
HayITHUKOB, MACKM CBapIIIKa, CIICIIONeK-
IIbl 1 00YBU B MPOM3BOICTBEHHBIX IIeXaXx.
B dapmaneBTMYECKOI 1 XUMUYECKOI OT-
paciisiX COTpyIHHUKaM TpeOyeTcsl HOllIeH1e
PECTIMPATOPOB U 3AITUTHBIX 9KPAHOB IS
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JIMLA, a B MEAMIIMHCKUX YUPEKACHUSIX U
J1abopaTopusIX TpeOyeTCs: HATUUUEe MEI-
LIMHCKHUX MACOK, XaJIaTOB U MepUaToK.
J1yist ynoGCTBa OMepaTopoB CUCTEM BU-
NEOHAOJIOIEHNsI, TIPEJIOTBPAICHUsI He-
CUACTHBIX CJIy4aeB U TIPEAYNpPeKIeHUs
JIIOfIel U COTPYAHMKOB ObUT pazpaboTaH
HelipoceTeBoit Momynb aetekuuu CK3
Revisor (puc. 1). OH KOHTpPOJIUPYET HC-
MOJIb30BAHUE M MPABUJIBLHOCTH HOIICHUSI
COTPYIHUKAMMU CJICIYIOLIUX BUIOB CPE/ICTB
WHIVBUIYATbHOM 3alUThI: Kacka, CBETO-
OTPaXKAIOLIUIA KUIJIET, MEIULIMHCKAsI Mac-
Ka, 3allUTHbIC OUKU, PECITUPATOP, MepyuaT-
KM XO3SIACTBEHHbBIE, 00YBb, CIELIOEXKA,
HayIIHUKW, TOJ00POMIOYHbI pEeMEeHb,
Macka cBaplivKa, CTPaxOBOUYHBII TpocC,
MEIMIIMHCKUI XajiatT, MeIUIIMHCKKE Tep-
YaTKW, 3alMTHBII 9KpaH Juis uiia. biaro-
napsi JaHHOMY MOJYJIIO CUCTeMa B aBTO-
MAaTUYECKOM peXume OyIeT IepenaaBaTh
JAHHbIE OTEPATOPY WM OXpaHEe O HAPYLIU-
TeJIe ¥ ero MECTOTOIOXEHUH, TAKUM 00pa-
30M 3HAUUTEJbHO CHMXAsl BEPOSITHOCTh
HECUYACTHBIX CJIy4yaeB Ha MPEANPUITUN.

CUCTEMA
PACNMO3HABAHMA NUL

HaunGombInyto MomyasipHOCTh U caMoe
IMPOKOE TIPUMEHEHNE TTOTYUMIN ceifuac
HelipoceTeBble TEXHOJIOTUN PacIio3HaBa-
HUS Jul. Momyab pacrno3HaBaHUS JIUII
Revisor FR (puc. 2, 3) BbIMOJHSIET CBOX
o4yeBUAHbIE (YHKIIMU — OOHapyXeHue,
TMOMCK, Bepu(uKaus 1 UAeHTU(UKALIS
JIUI] B BUIEOIIOTOKE, a TAKXKE MOXET OBITh
BKJIIOYEH B KOMILJIEKCHBIE PEIIeHUS TIPH-
KJIaIHBIX 32714 JIJIs OpTaHM3alMy OU3HEC-
MPOLIECCOB — 1IeJICBOI aHAIU3 ayIUTOPUH
¥ MapKeTUHTOBBIC UCCIIEI0BAHMUS, OLICHKA
YIOBJIETBOPEHHOCTU KJIMEHTOB U TIEPCO-
HUdUKaLKUS peKJIaMHBIX akinii. Momynb
Revisor FR mumpoko mpumensiercss mist
noacyéTa YHMKaJIbHBIX TOCETUTENEH U
OLIEHKHU MX COCTaBa 1o IeMorpapuyecKum
MpHU3HaKaM: IOJ U BO3PacCT.

Hapsiny co cu€TuMKoM TMoceTuTeneit
(puc. 4), 1eTEeKTOPOM ovepeeii, MOLyIeM
KOHTPOJISI KacCOBBIX orepauuii (puc. 5)
M TEIUIOBBIMU KapTamu (puc. 6), UCIOJIb-
3YIOLIUMUCS TSI ONpeneeHUs TTPaBUIb-
HOCTM BBIKJIAIKM TOBapOB B MarasmHe,
MPEANOYTUTETBHBIX MAPIIPYTax ABMKEHUS
JIIOJIeN M aHAIM3a CTaTUCTUKU MOCELIEHU
pPa3IMYHbIX 0OBEKTOB, MOAYJIb Pacio3Ha-
BaHUSI JIULL SIBJISIETCS] BAXKHBIM aHAJIUTUYE-
CKMM MHCTPYMEHTOM [JIsl ONMTUMM3ALIMU
paboThI KPYITHOIM TOPrOBO# CETU WU He-
0OJIbIIIOr0 PO3HUYHOIO MarasmHa.

[Tpu 3TOM aHaIUTUYECKUE NTAHHbIE CO
BCeX MOJyJieil MOTYT ObITh MPEACTaBICHbI
Ha Jamodopaax B Buae rpaukoB, rMCTO-

Puc. 1. Npumep pabotbl moaynsa aHanutuku CU3 Revisor

Puc. 2, 3. Npumepsbl pa6oTbl MOAYNA pacno3HaBaHua auy Revisor FR

Puc. 4. NMopacyér nocetutenen
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Puc. 5. Mogynb KOHTPOJIA KACCOBbIX ONepaLmii

Puc. 6. Moaynb TennoBom KapTbl

rpaMM U UarpamMM C TIPUBSI3KOI K COOT-
BETCTBYIOIINM BUIeO(pparMeHTaM.

Bce oT4ETBHI MOXHO 9KCTIOPTUPOBATH B
ynobHoMm dopmare, O1arogapss 4emy Map-
KETUHTOBBIE UCCIIENOBAHMS U aHATTN3 TaH-
HBIX OyIeT HATJISIAHBIM TSI JaTbHEeHIImX
TIPUHSATHUN peleHni pyKOBOICTBOM KOM-
TTaHWUH.

PAsoOTA
C APYTUMU CUCTEMAMM
[MpuBBIYHOE, CAMOIOCTATOYHOE BUIEO-
Ha0JTioIeHre BCE Yallle CTaTKUBAETCs C He-
00XOIMMOCTBIO B3aNMO/IEICTBOBATH C pa3-
JUYHBIMA BHEIIHUMU CUCTEMaMU U
yCTpOMiCcTBaMU IJIST TIOBBITIIEHUST b deK-
TUBHOCTH, paciiupeHus: GyHKIIMOHATb-
HOCTH ¥ y100CTBa pabOThl CUCTEMBI 00eC-
revyeHust 6e301MacHOCTH B 11eJIoM. OTKPBI-
Tas miatgopma nospoiisieT Revisor VMS
WHTETpUpOBaTh uepe3 uHrepdeiic API to-
OyI0 BHEIIHIO MH(MOPMALMOHHYIO CH-
cremy — CKV/, OIIC, cucremy yuéra
pabouero BpeMeHU, pelie YIpaBIeHUS
HUCTIONHSIOUIMMU YCTpOcTBaMU (1IL1ar-
Oaymamu, cBeToopaMu, JaTYMKAMM,
ocBeTuTensiMu U T.0.). Cuctema Revisor
VMS MoXeT ycIenHo B3auMOAeiCTBOBaTh
¢ Takumu cuctemamu, kak OITC bonun
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(Opwown IIpo), CKVY] Sigur, Gate, mpo- Ta6nuya 1
MBIIUIEHHBIMU Becamy Tenso-M, POS- CpaBHeHMe (hYHKUMOHANbHBIX XapaKTePUCTUK pepakumit Revisor VMS
cucremamu ATOJI (Frontol) 1Mo HaTUBHO-
MY TIPOTOKOJTY ¥ C OCTAIBHBIMU — TIO YHU-
BepcasbHOMY TTpoToKoy JSON, nomodo-
Hamu BAS-IP, cuutsiBatensamu 10KymeH- MUHUMaNbHOE KOIMYECTBO KaHasoB 01 Or1 01 0735
toB Regula, 1C u Telegram, Ethernet-peie K omECTB0 KaMeD Ha MK Cenae 030 He He He
RODOS, remoBuzopaMu ¥ BCTPOCHHOM pHaoa psep OTPaHU4YeHO | OrpaHU4eHo | orpaHuveHo
aHAJIMTUKOM KaMep U TIJIaHILIeTOB. B cBsI31 He He He
. " Konudecrso cepsepos s cucteme B OrpaHMyYeHo | OrpaHUYeHo | OrpaHnuyeHo
¢ TeM, uTo Revisor Lab siBisiercst poccuii-
CKAM DPa3pabOTYMKOM, HALCJICHHBIM Ha Konnyecteo kamep B cucteme [o 30 orpa:I:quo orpa:I;quo orpaHHv?quo
MaKCUMaJTbHO YNOOHOE WCIOJIb30BaHUE
ya N MopKloYeHNe K HECKONIbKUM cepBepam B . . N
CBOCTO MPOAYyKTa, CIIMCOK MHTECIpaliuu 1mo- N3 KJINeHTa
CTOSAHHO PACIINAPSICTCS. 06beanHeHe CepBepoB B eANHYI0 CUCTEMY - - + +
Takum 06pa3om, ecim Ha 0ObEKTe yxKe
MpenycTaHOBJIEHAa KaKas-Tubo cucrema M e + N + +
0e30macHOCTU U TpeOyeTcsl UHTerpalus Web-xaent . . . .
BUJCOHAOIONEHMSI, TO 3aKa3YUK MOXKET, TEv——— N N N N
He MEHSsIs TEKYIIMI paboumii mpolecc uiu T
inux-cepse + + + +
CUCTEMbI, 100aBUTh BUCOAHATUTUIECKUE Peep
Revisor Lab 06paboTka ayaMonoToKoB + + + +
monynu Revisor Lab, pacimpus dbyHkimo- =
HaJl cUcTeM 6e30MacHOCTH C MUHMMAITb- ynpasnetue PTZ-kamepamu * * + +
HBIMMU 3aTPaTaMH. BHewWH e MOy aHANUTUKY - + + +
TpeBOXHbI MOHUTOP - + + +
HoBAS PACLUMPEHHAS 3axsar akpaHa - + + +
PEAAKLIMA NHTepaKTUBHbIE KapThl - + + +
CoBpeMeHHOe TporpaMMHoOe obectiede- MokamepHas HacTpoiika BpeMeHu _ . + +
HMe TIperonaraeT MIPOKoe MPUKIATHOE SRatCHuAlaPXHES
KCITOJIb30BaHUE ISl PEIIEHMS Pa3INIHbBIX PyuHoit 3anyck cueapues (aeiicTaus) - + + +
3a/1a4 nosib3oBateneit. M3yuuB v mpoaHa- 3apayu no pacnucauuio - + * +
JIM3UPOBAB HAMOOJIee YacThle 3arpochl U Active Directory - - + +
3a7a4y MapTHEPOB, ObLIa pa3padoTaHa U Bbl- CuHXpOHU3aLMs 06bEKTOB KOHDUTYpaLMK _ _ . "
: Mexzy cepepamu
myeHa pegakims Revisor VMS Complete.
Bepcus BKJIIOYAET B ceOs BCe IPUOPUTET- Pesepeuposatie - - + +
Hble dyHkumn Revisor VMS Enterprise, MOHMTOPUMHT COCTOAHMA CEpPBEpPOB - - + +
a IMEHHO BO3MOXHOCTb O0beIMHEHUSI Ha- HTTPS-wndposanue Tpadpnka mexay _ _ + +
. CepBepOM U KNNEHTOM
Oopa cepBepoB B OOIIMIT TOMEH, YITpaBJisie-
" 06wwe npoduan npocmMoTpa - - + +
MBI [JTABHBIM CEPBEPOM, JAIOLINM LIEHTPa-
JIN30BaHHBI AOCTYN KO BCEM OOBEKTaM
00BETMHEHHON CHCTEMBI. B momostHeHe K Moaynb 06HapyseHua L - - - +
dynkimsim Enterprise no6aBiieHbI U camble JletekTop oCTaBNeHHbIX NPEAMETOB - - - +
BOCTPeOOBaHHBIE MOIY/IM BUACOAHATUTHU- Jetekrop abima - - - +
KU CO cleaytomiei GyHKIMOHATbHOCTHIO: [letexTop orHs - - - +
® pacro3HaBaHUE aBTOMOOWIBHBIX HO- Mopynb 06HapyxeHus cabotaxa - - - +
MEpOB; [leTekTop rpomMKoro 3syka - - - +
® IIOJCYCT IOCETUTEICH; Mogynb noacuéra nocetuteneit - - - +
® pacro3HABAHME JIMLL; Mopynb pa3sépTku FishEye - - - +
® CONpPOBOXICHUE 00BEKTOB; Mopaynb CONpoBOXAEH!s 06bEKTOB - - - +
©® oOHapyXeHWe IbIMa U OTHSI; Moy Tennosan kapra - - - N
@ HelipoceTeBast UIeHTUhUKAIUS IO, T ——
TPAHCIIOPTHBIX CPEICTB, >XWBOTHBIX, kamepamu Speed Dome - - - +
IITHLL, OCTABJICHHBIX IIPEIMETOB, Mozynb 06HapykeHns 06beKToB = = = +
© JIETEKTOp IPOMKOTO 3BYKA; Mopynb KOHTPOA KAacCoBbIX Onepawui - - - +
@ pa3BépTKa n3obdpaxenuit Kamep FishEye;
passep P f) yes Mopaynb KOHTPONIS aKTUBHOCTM NepcoHana - - - +
©® KOHTPOJIb KACCOBBIX OTIepaIvii U aKTHB- " 6
oaynb 06HapyxKeH!s Yenoseka - - - +
HOCTH TIepCOHANA;
O — BHt;HIHero MIKpOdOHa: Mopynb NOAKNOYEHNS BHELWHETO MUKPODOHA - - - +
bl
® MHTEDAKTHBHOE ABJICHIE KAMEDAMI Mopynb pacno3HaBaHus aBTOMOBUIbHBIX _ _ _ .
p yIp p HOMepoB, pefiakumnsa LT
zp%d Dome. Mogaynb 06HapyxeHus ouepeau - - - +
aBHEHUE MOHATbHBIX XapaKTe- .
P bynxu N P Mopynb pacno3sHaBaHusa nuy Revisor VMS FR - - - +
PUCTUK BO3MOXHBIX PEAAKIINIA TPEICTaB- 7 e
OHTPOJIb - - - +
JIeHO B Ta0. 1. 2
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OB3OPHI

TakuM 06pa3oM, HOBasi pelaKIIUsI 03~
BOJISIET PA30BO MOAKIIOYUTH MAKCUMAaJIb-
HbII yHKIIMOoHaN Revisor VMS, ontumu-
3UpOBaTh U YIPOCTUTH PAOOTY CUCTEMBI
BUICOHAOIONCHUS TSI KPYITHBIX TPO-
MBIIIIEHHBIX TPEANPUSATUN, CKIAICKUX
KOMILJIEKCOB U (heiepalibHbIX TOPTOBBIX
PO3HUUHBIX CETEI M CETEBBIX PECTOPAHOB.

PoiHOK BuaeoHaOMIOAEHUS aKTUBHO
PasBUBACTCA U aJallTUPYETCA K U3MCHEC-

Kowmmnanwus Delta Electronics
mpeniaraeT KOMIAKTHBIE WC-
TOYHWKHW TMUTAHUS IS MOHTA-
xa Ha DIN-peliky ¢ BO3MOX-
HOCTBIO pabOThI (hOPCUPOBAHUS
MorrHocta 10 150% B TeueHume
S CeKyHII, a TAKXKEe UMEIOIINX CePTU-
dukatsl B3pbiBo3aiuThl ATEX u Class I,
Div 2 nnst psana mozeseit. [ToakimoyeHre Harpy3-
KU OCYIIECTBIISIETCS C TIOMOIIBIO KIIEMMHOI KO-
JIOZIKY TTOJT BUHT. JI0CTyITHBIE MMana30HbI BBIXO/I-
HbBIX MoLIHOCTE 0T 60 10 960 BT. [lanHbIe 610K
TATAHUST UMEIOT YHUBEPCATTbHBIM BXOIHOI Tra-
ma3oH oxHodas3Hou cetu 85...264 B mepem. Toka
i tpexdasHoit cetr 320...600 B mepem. Toka.
BeixonHble HaNpsKeHMsSI TIPEICTaBICHBI 3HAYE-
Husimu 24 B (mozacTpoiika B muana3one 24...28 B)
1 48 B (rmomcrpoiika B muamasone 48...56 B). Mo-
nenu Ha 60...100 BT 1oCTYITHBI B TUTACTUKOBOM
KOPIIyCE WM B MTOJTHOCTBIO KOPPO3MOHHOCTOM-
KOM aJTIOMUHUEBOM KOPIIyCE, BCE OCTaJIbHBIE
MOIETN — B IOJHOCTBIO KOPPO3MOHHOCTOM-
KOM aJloMUHUEBOM Kopiryce. Emg omnoit oco-
OEHHOCTBIO CEPUU SIBJISIETCSI TO, UTO AUATIA30H pa-
OouMx TeMmIiepaTyp OJTUX OJOKOB THUTaHUS
—25...480°C, 3amyck Bo3moxkeH mpu —40°C.
Taxke OMIMOHAIEHO TOCTYITHBI MOIETH C KOH-
(GOPMHBIM TIOKPBITHEM COOpaH-
HBIX [TEYaTHBIX TUTAT [UTS 3alIUThI E E
OT IBUTH ¥ XUMUYECKOTO 3arpsi3- -.I;

HCHMUSA. -

CucTeMbl MAIIMHHOTO 3pEHMSI 3aTIPOTPAMMHU-
pPOBaHbl HA BBINIOJHEHUE Y3KOCIIELMAIU3UPO-
BAaHHBIX 3a/1a4, TAKMUX KAaK MOACYET OOBEKTOB HA
KOHBEUEPHOM JIEHTE, YTEHUE CEPUINTHBIX HOMEPOB
i oOHapyxeHue BHeIHuX nedekros. [Tonb3a
CHUCTEMbI HA OCHOBE MALLIMHHOTO 3PEHUSI 3aKJI0-
YaeTcsl B BBICOKON CKOPOCTU pabOThI C Hapalllu-
BaHUEM 000pOTa, BOBMOXHOCTU pabOThI Oe3 me-

HUSIM CUTYalliW B MUPE U TPeOOBAHUSIM
T0JIb30BaTEJIEN.

B mpomenmuie maBa roma cCymiecTBeH-
HOE BIMSTHUE HA UHHOBAIINY B BUIEOaHa-
JuTuKe okasana nmaHmemus COVID-19,
TpeOysl pa3BUBaTh OoJiee TIIyOOKUE CUCTe-
Mbl aHasIM3a u3zobpaxenuii. Ha texymumii
MOMEHT Y pa3pabOTYNKOB CUCTEM BUIEO-
AHAJIUTUKUA B TIPUOPUTETE NBa BEKTOpa
pa3BuThs UUGPOBBIX CHUCTEM: DPa3BU-
THE WHTEJUIEKTYalbHbIX GYHKIIMN Ha
OCHOBe HelipoceTeit U rJyOMHHOro 00y-

PEPBHIBOB ¥ TOYHOCTU TTOBTOPSIEMBIX
U3MEPEHUI.

JIrobast cucrema TEXHUYECKOTO
3peHUs] BKITIOYAET B CeOsl IIEHTP
00pabOTKM MOCTYTIAIONIEH ¢ Kame-
pel  WHGbOOPMAIMKM — BBIYUCITU-
TenpHyIo Tardopmy. st Kom-
IUIEKCHBIX 3aad dalie TpuMe-
HSIIOTCST KJTACCIECKUE CUCTEMBI C

TIEPCOHATTBHBIM KOMITBIOTEPOM B
Ka4eCTBE MOIIHOM BBIUMCIUTETLHOMN
1atchopMbl. BEICOKYI0 TPOM3BOAUTETBHOCTD B
3amayax 00pabOTKM M300pakeHU U MPOCcUETe
ITOPUTMOB YITPABJIEHUsI 00ECTIeYnBAeT TUIaT-
dopma BOXER-6842M or AAEON, miocTpoeH-
Hasl Ha 6a3e HaCTONBHEIX mpoueccopos Intel®
XEON wmu Core I™ BOCEMOTIO U IEBSITOTO ITOKO-
JICHU.

HoBbIil KOMITAaKTHBIN KOMITBIOTEP 00IamaeT
TMOKUMU BO3MOXHOCTSIMU PACIIMPEHMS OJ1aro-
Japsi HUTMIUIO TIOJTHOPA3MEPHBIX CIIOTOB pac-
mupenust PCle B kondurypauuu PCIE [x4] x1
+ PCIE [x16] umu PCIE [x4] x1 + PCIE [x8] x2,
B KOTOPBIE TOMOTHUTETLHO MOKHO YCTAHOBUTD,
HampuMep, TUTaThl BUAE03aXBaTa C JOMOJHU-
TeJIbHBIMU WUHTEpdeiicaMu. DTO MOTYT OBITH
TJIATHI C TUTAOUTHBIMU ITOPTAMU WJIU TIOPTAMU
USB mist pacmmpeHus: KOJWYeCcTBa MOPTOB,
pearM30BaHHBIX HA KOMITbIOTepe. Wmn ke 310
MOTYT OBITH IJIATHI CO CIELUATN3UPOBAHHBI-
MU uHTepdericamu, Takumu kKak Cameralink
u Coa-Express. Moxgenb ummeer Ha 0opTy
3x RS-232/422/485, 3x GbE u 6x USB 3.2,
KOTOPBIE TAKXKE MOXHO MCTIONB30BATh /ISl IO/~
KJTIOUeHUS pa3inyHoro tuna kamep. BOXER-
6842M DDR4

SODIMM c KOHTpOJIeM YETHOCTH 1 Oe3 HEro

TOJIEPXKUBAET  MaMSTh
o0meit éMKocThio 10 128 IGaiiT 1 ocHaEH
pa3bEMOM Mo HakomuTelb Tuna M.2 2280 u
JIByMs OTCceKamu 2,5 moiiMa. KomrmbroTep mom-
JIEPKUBAET MOJIKIIOUEHHUE ABYX HE3aBUCUMBIX
nucruieeB yepe3 BumneoBbixon HDMI ¢ mon-
JIepXKOil BuUOeo ¢ paspemieHrnemM a0 4K
(4096x2160 Touex). laHHast MOJIEITb UMEET KOM-
MaKTHYIO HAIECKHYI0 KOHCTPYKIIMIO, PACCUUTAH-
HYIO Ha XXECTKKE YCIIOBUST SKCILTyaTalluy — pabo-
TaeT B pACHIMPSHHOM JUAaIa30He TeMIIePaTyphl OT

YeHUsl, a TaKXe WHTerpauus pa3ind-
HBIX THUOPUIHBIX ammapaTHbIX W TIPO-
rpaMMHBIX KOMMOHEeHTOB. Bcé€ BMecte
9TO [leJaeT CUCTEMY BUIEOHAOIIONEHUS
YHUBEPCAIbHBIM UHCTPYMEHTOM JISI pe-
LIEHUS IUPOKOTO CIEKTPa MPaKTUIECKUX
3a1a4.

ABTOp — COTPYAHUK
bupmbl MIPOCODT
TenedoH: (495) 234-0636
E-mail: info@prosoft.ru

—20 10 +65°C, ocHalleHa Crierma- E E
JIM3UPOBAHHBIM MCTOYHUKOM IIH-
TaHMSI C JUATIA30HOM BXOTHBIX Ha-

0L

npsokeHuii ot 12 mo 24 B.

Kommanust Advantech mpencTaBuia HOBBII
TporeccopHbIil Momyib hopmata COM Express
Mini tumt 10 — SOM-7569. HoBuHKa BbITIOTHEHA
Ha 6a3e mporieccopos Intel Atom® cepun X n
Pentium™ u Celeron™ cepun N ¢ HU3KMM 3HEp-
romorpedieHreM — ot 6 10 12 Br, uro mo3BossieT
CHUCTEeMe C TIACCHBHBIM OXJTaXICHUEM padoTaTh B
PpacIIMpeHHOM rarna3oHe Temriepatyp, ot —40 1o
+85°C. JIuHeiika mpon3BoauTCs 10 14-HaHOMeT-
POBOI TEXHOJIOTMH 1 BKJTIOUAET B ce0s1 2 1 4 sizep-
Hble Mozen ¢ rpadudeckum stzpom Intel® HD
Graphics 505, 6;1arogapst KOTOpoMy 00ecIieurBa-
€TCsI IEKOMPOBaHNE BUIEO B PA3TMIHBIX (hopMa-
Tax ¢ paspemerreM UltraHD. ITnata monmepxu-
BaeT MOJKITIOUCHIE IBYX HE3aBUCUMBIX IUCTLICEB
yepe3 BuaeoBbixoasl LVDS, HDMI/DP.

HoBuHka ocHallieHa HarasstHHOW ONIePAaTUBHOM
namsTeio o0bémMomM 4 wm 8 [baiit Tuma
LPDDR4X ¢ koppekiiueii o1mooK (1t MoIeeit
Ha mporieccope cepun Intel® Atom™ cepun X) u
HakormtenieM Tunia eMMC 32 [6aiit. Umeet ru6-
K¥e BOBMOXKHOCTH PaCIIMPeHs O1aronapsi Ham-
YHIO OOJTBIIIOTO KOJIMYECTBA TIOPTOB BBO/IA/BBHIBO-
na: 2x SATA, 2x USB 3.0, 8x USB 2.0, 2x COM,
8-outHbiit GPIO, 1x CAN Bus, aynmo u ¢c10ToB
pacumpenus 4x PCle x1, 1x PCle x4 (ommuo-
HanbHO). [lommepxxka iManager, WISE-PaaS/

RMM u SUSI API mnossojsier
OO0
e
[=]

YIIPaBJICHUE U CBA3BIBATH CUCTEMbI
¢ 00JTauHBIMU cepBrUCaMu.
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CyberPower

Reliability. Quality. Value.

TexHonorus gBoHoro npeobpasosaHus (online)
KoappunumeHT mowHoctn = 1

BcTpoeHHble akkyMynsiTopHble batapen

MoakntoueHve ao 10 BHelWHMX H6aTapeliHbix 610KOB
TexHoNOrMs BblpaBHUBaHWSA 3apssa

«[opavasn» 3ameHa 6aTapei yepe3s GPOHTaNbHYHO NaHe b

KapTa ceTeBOro ynpaBieHus B KOMMaeKTe

UBIN CyberPower
OL5S5KERTHD / OL6KERTHD
5000 Bt / 6000 Bt

®
PROSOFT ODULMANBLHBINA ANCTPUELIOTOP

WWW.PROSOFT.RU

MOCKBA
(495) 234-0636
info@prosoft.ru

CAHKT-METEPBYPI
(812) 448-0444
info@spb.prosoft.ru

EKATEPUHBYPI

(343) 356-5111
info@prosoftsystems.ru
(912) 620-8050
ekaterinburg@regionprof.ru
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OMbILLUJIeHHbIe

Ethernet-kommyTtaropsi.
Kro npuaér Ha cmeHy
NMPU3HAHHBIM NTUAEPAM PbIHKO?

Cepreti Bopobbés

B cratbe npuBoanTCa KpATKMit 0630p HOMEHKATYPLI MPOM3BOAMUTENEN NPOMBILLAEHHBIX
Ethernet-kommyTaTopoB, KoTOpbie HE NOABEPXKEHBI BAUSIHUIO BHELHUX OFPAHUYEHUN.

IMpombmuteHHslit Ethernet yxxe naBHO
cTajl OCHOBO JII0OOIA TPOMBIIIIEHHOM ce-
TH TIepeaavyy JaHHbIX. [IpakTuyecku Bce
OCHOBHBIE IPOMBIIIIJIEHHBIE TIPOTOKOJIHI,
KOTOpPBIEC UCTIOJIB3YIOTCST Ha TIPOMBIIILICH-
HBIX 00BEKTaX 151 mocTpoeHus ceteil ACY
TII, ucnons3yroT Ethernet kak yHuUBep-
CaJbHYIO Cpemy JUISl Tepenadyd JaHHBIX.
[TprMepoM MOTYT CIIy>KUTh TaKHe€ IMPOTO-
koibl, Kak Modbus/TCP, 1EC 104,
Profinet, IEC61850 u T.a. Ilpu sTOM
Ethernet-TexHOIOTUM — 3TO HE TOJBKO
ONTUMAaJbHbI BHIOOP OCHOBBI HOBOI CETU
repenayr JaHHbBIX, HO M pa3yMHBII BBIOOD
¢ Y4€TOM TIEpCMEKTUBBI TOCIEIYyIOIIeH
MOJIEpPHU3ALIUY CETU. YHU(DUKALIMS, YTy~
IIEeHUEe OTKa30yCTOMYMBOCTU, CHUKEHUE
CTOMMOCTH CETeBOI MHQPPACTPYKTYPhl —
3TO BCE SIBHBIC MPEUMYIIECTBA CETEl, MO-
CTpOEHHBIX Ha 0a3e TexHosoruit Ethernet.

C y4yéToM OOIIEMUPOBBIX TEHACHLMIA
BEeOylIMEe  TPOUZBOAMUTENM  CETEBBIX
Ethernet-ycTpoiicTB yXe 1aBHO CTalu pa3-
BUBATb UMEHHO JIMHEMKU YCTPOMCTB IS
MPOMBIIIIEHHOCTH. 3a nocaeanue 10 et
npombiiuieHHbie Ethernet-koMmyTaTopbl
MPeBPaTWINCh B OTAENbHBINM KJacc yCT-
pOMCTB, CMOCOOHBIX pellaTh OOLIMPHbBII
KpPYT 3aa4y Mo MOCTPOCHUIO HaAEXKHBIX,
OTKa30yCTOMUYMBBIX U MYJIBTUCEPBUCHBIX
ceTeli mepeaayn JaHHbBIX.

C KaX/IbIM T'OIOM PHIHOK MPOMBIIILIEH-
HbIX KOMMYTaTOPOB CTAHOBUWJICSI M CTaHO-
BUTCS BCE O0Jiee TPOMO3IKUM, TTOSIBJISTIOT-
Csl HOBbIE UTPOKM, HOBOE O0OpPYIOBaHUE,
Jla ¥ IPOU3BOAUTEM MOCTOSIHHO 100aB-
JISIIOT HOBBIM (hyHKIIMOHA.

OpHako B Hauajie 2022 roga Ha phIHOK
P® npuiim kapavuHaJIbHble U3MEHEHUSI.
KoHeyHo, 3TO CUIBHO OTpa3sujioch M Ha

PBIHKE MPOMBILITEHHBIX CETEBBIX YCT-
poiicts. [IpakTryecku Bce TMaephl phIHKA,
K KOTOPBIM OTHOCSITCSI €BPOTIENCKIE, ame-
PUKaHCKHWE U TallBaHbCKME KOMMAHUU (HE
MyTaTb C KUTAWCKUMU), BBEJIU KECTKUE
CaHKIIMOHHBIE OTPaHUYEHUsI, U TO 000pPY-
JTIOBaHKe, KOTOPOE ObLIO PaHee TOCTYITHO K
3aKa3y 0e3 Kakux-aubo MpobjeM, CTaio
MPOCTO HEBO3MOXKHO 3aKa3aTh.

Ho peiHOK P® HuKyna He mencs, mo-
TPeOHOCTH B TIPOMBIIIIEHHBIX CETEBBIX
YCTPOICTBAX €CTh U OCTAIOTCS] HA AOCTATOY-
HO BBICOKOM YpOBHe. B maHHBIN, Hepo-
CTOIf BO BCEX OTHOIICHUSIX, TIEPHOI B30P
MHOTHMX OOpaTWICS Ha TPOMYKIIUIO OO
Poccuiickoro npousBonctsa, J1u0O Tpo-
u3BojcTBa ctpaH KOro-BoctouHoit Azuu.

ITpombinienHbie Ethernet-kommyTtarto-
Pbl POCCUIICKOTO TTPOU3BOACTBA, UMEIO-
e cratyc TOPII (peecTp TeieKOMMYHM-
KallMOHHOTO 000PYIOBaHMsI POCCUIICKOTO
MPOVCXOXKICHNS), @ UMEHHO TaKue U3JIe-
JIASI CTOUT pacCMaTPUBaTh, — 3TO TIOBOJIb-
HO pEeIKUi KJIacC yCTPOMCTB, KOTOpHBIE,
CKOpeli BCETo, TOJIBKO B TAJIbHEUIIIEH nep-
CIIEKTHBE CMOTYT IMOKPBITH HEOOXOIUMbIE
MoTpeOHOCTU pbIHKA. MOXHO Mpennoso-
KUTh, YTO CPOKU MPOU3BOJICTBA U CTOU-
MOCTh KOHEUHBIX U3IeUil OYIyT TOBOJIb-
HO BBICOKH. be3yciioBHO, co3manue Tpo-
MBITIUIEHHBIX, UMEHHO TIPOMBITIUIEHHBIX,
Ethernet-koMMyTaTOpoB, KOTOpbIE OYIyT
MaKCUMAaJIBbHO 3alIUIIeHBI OT CAHKIIWIA, —
9TO TPABWIBHBIN MyTh, KOTOPHIN B Tep-
CIIEKTHBE OOECIEeYUT TEeXHOJIOTUIEeCKUil
3aMel W HEe3aBUCUMOCTb OT BIUSHUS
BHeIIHUX (akTopoB. Ho mpoitpér emg
MHOTO BPE€MEHM, KOTJa OTeueCTBEHHBII
kommyTatop co cratrycom TOPII Gyzmer oT-
BeYaTh BCEM TeM TPeOOBaHUSIM IO HyHK-

LIMOHAJTY, KaYeCTBY U HaAEXXHOCTH, KOTO-
pble MBI IPUBBIKJIA BUIETH B 000pyI0Ba-
HUY MUPOBBIX JIUIEPOB TPOMBITIIEHHOTO
pbIHKA.

[pu 3TOM peannu prIHKA TAKOBBI, YTO
ceifyac yCTpOHCTB, KOTOpble 00IamaioT
cratrycom TOPII, B mpuHIMIIe, HE TakK 1
MHOTO. I OHM B OCHOBHOM HaIpaBieHbI
Ha pelleHne TeJIeKOM-3a1a4, BCEro Toro,
YTO MBI IPUBBIKIIN BUIETh B KOPIIOPATUB-
HOIi cpene. DTO CBSI3aHO C TeM, UTO EM-
KOCTb KOPIIOPAaTUBHOTO CETMEHTa HAMHO-
ro 6osbiie. [MpombimnenHbiii Ethernet
UIET TTOXOXKUM, HO CBOMM ITyTeM, TYT €CTh
ITyJ1 TEXHOJIOTUI U TIPOTOKOJIOB, KOTOPbIE
CBOMCTBEHHBI MMEHHO TMPOMBIILIEHHO-
ctu. Hampumep, cnennanusupoBaHHbIE
MPOTOKOJIBI PE3ePBUPOBAHUST WJIM CUH-
XPOHU3ALUU BPEMEHU, KOTOPBIE 3a4acTylo
MOXHO YBUJIETh Ha 00bEKTaX KPUTUUECKU
BaXXHOU MHOpacTpyKTyphl. [ToTpedHOCTD
pPBIHKA B HUX €CTh, 2 B 000PYIOBaHUU CO
cratycoM TOPII oHu, Kak nmpaBujio, oT-
CYTCTBYIOT. B CBsI3U ¢ 3TUM B30p MHOTHUX
obpalaeTcsi Ha MPOAYKLMIO TPOU3BOJ-
crBa ctpaH FOro-BocTtouHoii A3uu, B riep-
BYIO ouepeb u3 MaTepukoBoro Kuras.

DNeKTpoHHAsT TTPOMBIIIEHHOCTh Ku-
Taiickoit HaponaHoti Pecriyonuku (KHP) —
OJlHA U3 CAaMbIX OBICTPOPA3BUBAIOIINXCS B
mupe [1]. ITpu atom ¢ 2004 rona KHP yBe-
PEHHO JTUIUPYET B MUPE TIO 00bEMAM IKC-
TOPTa TeJEKOMMYHHUKAIIMIOHHOTO 000pyIo-
BaHusi. CEeKTOp CPENCTB CBSI3U U TEJIEKOM-
MYHUKAIU{ — OIWH U3 CAMBIX OOJIBIINX U
Hanbosee AMHAMUYHO Pa3BUBAIOLIUXCS Ha
KUTaliCKOM PBIHKE 2JIEKTPOHHO TEXHUKHU.
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KommyTatopb! Ana nata-ueHTpos
Anpo cetn: S9500, S8500E
Full 10GE: S5864, S5612

L3-kommyTaTopbl

S3900/POE, 52900
Full 10GE: S5864, S5612

KommyTaTopbl ypoBHS goctyna

S2500/POE, S2200/POE,
S1500/POE, S1200/POE,
S1000/POE

Puc. 1. Noptdonuo BDCOM no cetesbim Ethernet-kommyTaTopam

Puc. 2. Mpombiwnennbie Ethernet-kommytatopb! ot BDCOM: cepua IES2000 (a); cepus IES200 (6)

Tabnuya 1
MpombiwneHHble KommyTatopbl BDCOM cepuit IES200/2000

19” cToiKa
IES2000-5024T4S 4 (1T6ut/c) - - 24
1ES2000-5024T8C4X 4 - 8 16
1ES2000-502458C4X 4 16 8 -

DIN-peiika
IES200-V25-2S4T 2 4
1ES200-V25-2S8T 2 8
1ES200-V25-4S10T 4 16

Kaxk utor, MBI BUTUM OCTATOYHO OOJTb-
110e KOJIMYEeCTBO MPOU3BOMUTENEH TIPO-
MBIIIUIEHHOTO CETeBOTO 00OpYHIOBaHUS,
KOTOpOE yXe cefiyac MOXET COCTaBUTHb
HETUTOXYI0 aJbTepHATUBY WMEIOIINMCS
JTaepamM MUPoBOTO peiHKa. CIieKTp cere-
BOTO 000PYIOBAaHUS JOCTATOYHO IIHUPOK,
HauMHasi OT TPOCTBIX YCTPOWCTB THIIA
«HEYTPaBJISIeMbIil KOMMYTaTOp», 3aKaHYU-
Basi MOIIHBIMU L3-KoMMyTaTopaMu ypoB-
HSI sIipa CeTH.

Jlanee paccMOTpuUM psiji Haubosiee MHTe-
PECHBIX TPOU3BOAUTENEH MPOMBIIILIIEHHO-
T'O CETEBOTO 000PYIOBAHUS, a TAKKE HEKO-
TOpbIe HTEPECHBIE U KITIOUEBbIE MOIEIH.

BDCOM (monnoe Ha3zBaHue Shanghai
Baud Data Communication Co. Itd.) sB-
JISIETCST OMHUM M3 BEIYIIUX MIPON3BOINTE -
sielt ceteBbix peieHuit B Kurae. Kommna-

HUs1 ObUTa ocHoBaHa B 1994 romy, u Ha ce-
TOAHSIIIIHUI NeHb B Hell Tpynutcs Oomee
1000 genosex. LlITab-kBapTHpa HAXOTUTCS
B I. [llanxae.

BDCOM ob6nanaeT cOOCTBEHHBIM LIEHT-
POM pa3paboTOK, TECTUPOBAHUSI, a TAKKE
HECKOJIbKUMU MPOU3BOICTBEHHBIMHU I1JI0-
mankamu. HomeHkatypa mnsnenuii Kom-
MaHU¥ BKJIIOYAET B ce0s1 OTpPOMHOE KOJIU-
YECTBO YCTPOMCTB IS KOMMEPUYECKUX U
MPOMBIIIJIEHHBIX chep MPUMEHEeHUs.
KomMepueckoe o0opynoBaHKE MTPeICTaB-
JIeHO B TiepByto ouyepeas XPON-o6opymo-
BaHueM Ethernet-komMmyTatopamMu pas-
JINYHOTO YPOBHSI, OT MPOCTBIX YCTPOUCTB
YPOBHSI JOCTYMa 10 MOUIHBIX, CTEKUpYe-
MBIX CUCTEM YPOBHS SIApa CeTH, a TakxKe
ceTeBbIM O0OOpynoBaHWEM I Jarta-
1eHTpoB (puc. 1). [IpomeliieHHOE 060-
pyAOBaHUE MPEACTaBIeHO KOMMYTaTopa-
MU JUIsI TIpUMEHEHUsI B 0ojiee CypOBbIX

YCJIOBUSIX 9KCILTyaTallMU U BKJIIOYAET B Ce-
0sa L2/L3-monenu, monenu ¢ POE, kak
111 MOHTaxa Ha Din-peiiky, Tak u B 19”
CTOIIKY, & TAKXKE MTPOMBILIIEHHBIMU POYTe-
pamu. Takxke BDCOM 3aHumaeTcst pa3pa-
0OTKOI MPOTrpaMMHOI0 O0ecrneYeHus U
MpeiaraeT peleHus 1JIs MOHUTOPUHTA 1
aIMUHUCTPUPOBAaHUS ceTH [2].

W3 HanboJiee MHTEPECHBIX CEPUIT MOXK-
Ho paccmotpetb IES200/1ES2000 (puc. 2).
JlaHHbBIE cepUU BBIMOJHEHBI B MPOMBbIIII-
JICHHOM MCTIOJIHEHUH CO CTEeMEeHbIO 3allli-
Tbl 1P40, nuanazon pabo4yux TeMmneparyp
cocraBisier —40...+85°C, oxnaxaeHue
MOJHOCThIO MaccuBHOoe. KomMmyTaTopsl
aanTUPOBaHbI K MOBBIIIIEHHBIM TpeOoBa-
HUSM TPOMBIIUIEHHOCTU B OTHOILIECHUU
9JIEKTPOMarHUTHBIX TTIOMEX, BUOpOHArpy-
30K ¥ KIIMMaTU4YeCKUX ycaoBuid. MakTude-
CKHU 3TO KOMMYTaTOPbI U3 KOMMEPUYECKOTO
CErMeHTa, HO B MPOMBILIIEHHOM MCMOJIHE-
HuK. Pa3inyalorcss KOMMYTaTOpBI B TIep-
BYIO OUepe/Ib TUIIOM M KOJIMYECTBOM ITOP-
TOB, a TakXe (pyHKIMOHaIoM (TadJr. 1).

BDCOM IES2000 — cepust IPOMBIIII-
JeHHbIX Lite L3-koMMyTaTopoB, KOTO-
pasi BBITTOJTHEHAa B CTaHAapTU30BaHHOM
koprryce 1U mist MoHTaxa B 19”7 cTOMKY 1
HarmpaBjieHa Ha pelIeHre CaMbIX pa3ind-
HBIX TPpOMbINUIEHHBbIX 3a1a4. [ES2000 —
3TO TIOJTHOCTHIO TUTAOUTHBIE KOMMYTATO-
pbl (10 28 TTOpTOB) € MoAIEepKKOM uplink-
moptoB 1o 10 ['out/c.

DyHKIIMOHAI KOMMYTaTOPOB BKJTIOYAET
0oraTelif HAbOp MOIIEePKUBAEMBIX TTPOTO-
KOJIOB U MEXaHM3MOB (KOJIbIIEBOE pe3ep-
BUpOBaHUE, CETMEHTUPOBAHUE, MapIIpy-
TU3alMsl, paboTa ¢ MyJIBTUKACT-Tpa(UKOM,
crekupoBanue U T.1.). IES2000 ocHaiaet-
Cs1 pe3epBUPOBAHHBIM OJIOKOM MTUTAHUSI.

BDCOM IES200 — Takxe cepus Ipo-
MbllieHHbIX Lite L3-koMMmyTatopoB, HO
BbIMNOJIHEHA B (hopM-daKTope, MpeaHa3Ha-
yeHHOM st MoHTaxa Ha DIN-peiiky.
IES200 — 3TO MOMHOCTHIO TMTaOUTHBIE
KOMMYTAaTOpPHI (10 14 TOpTOB).

DyHKIIMOHATT KOMMYTAaTOPOB CXOX C
IES2000, HO oTIMyaeTcsl He TaKUM Gora-
TBHIM Ha00pOM (DYHKIIMI B TUTAHE MapILpy-
TU3allMH, OHA 3[eCh TOJBKO CTaTUYeCKasl,
HeT noaaepxku VRRP.

OgHaKO ONMIIMOHAIBHO KOMMYTAaTOPHI
nogaepxuBatoT POE-dyHkImoHan co-
rmacHo ctangaptam IEEE 802.3af/at u mo-
ryT obecrnieunBath 10 30 BT Ha mopT.

B nemom 1ES200/2000 6yayT nHTEpec-
HBI TEM, KTO TIPUBBIK pabOTaTh C KOMMEP-
YeCKUM 000pYyIOBaHUEM, HO B CHITY CTIe-
HUGUKU TpoeKTa HE0OXOAMMO 000pyI0-
BaHNE B IPOMBIIIJIEHHOM HUCIIOJHEHMU.
O6opynoBaHMe 00IaIaeT TOCTAaTOYHO Je-
MOKPaTUYHOM 1IEHOM M MOXKET OBITh pac-
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ICS5028G Series

[TpombiLLNeHHbIA L3-KoMmmyTaTop

CKnag KOMMNOHEHTOB

Cuctema supeoHabnofeHus

[pOMbILLNEHHAs
BMAEOKamepa

TNS5500D
MpombILLNEHHbIN L2-KoMmyTaTOp

Llex nponssoacTea

IPC2000G Series )
MpOMbILLAEHHbIN NP318T Series
POE-kommyTatop Cepsep

nocnenoBaTeNibHbIX

SW-Ring

NHTEpdencos

3G/4G

IRT5300 Series
[TpOMbILLIEHHbIN
COTOBbIV poyTep

IES618 Series

IES6116 Series

[atymnk [arunk

Temnepartypbl BIAXHOCTK

MRP IE62439-2

IES6220 Series

1AP2312 Series
MpombILLNEHHAsA

Cknap rotoBoi npoayKLmm

IES7110 Series

IGW1114 Series
pOMBILLNEHHBIA
Wi-Fi To4ka Modbus-wwnio3

goctyna

Jatynk Cuctema Hatunk Cuctema
Ibima MoXapoTyLLeHns MK Iblma N0XapoTyLLeHus
Puc. 3. PeweHuns 3onedata gna noctpoeHus ceteil NPOMbILLIEHHbIX 06BEKTOB
CMOTPEHO KaK 0a30BbIif BapMaHT KOMMY- rnocJjieoBaTeIbHbIX MHTePGhEcoB) U 3a-
TaTOPOB YPOBHSI IOCTYIIA M arperamuu KaH4YMBasl (PYHKIIMOHATIbHBIMU ITPOMBIIII-
npomebiuieHHo# Ethernet-cetn. JneHHbIMU L2- u L3-kommyTaTopamu [3].
HMHTepecHo, 4TO KOMMaHUsI MpecTaBieHa

3ONEDATA B CErMEHTE KOMMYTAaTOpPOB, COOTBET-

JlaHHBIII MPOU3BOAMUTEIb CETEBOTO 000- ctBylomnx tpeboBanusim [EC61850-3,
pynoBaHus u3 Krras mo3sumoHupyer ce- a Takke KOMMYTaTopoB YpoBHs L3.
051 KaK MPOM3BOAMTE/b ITPOMBIIIIEHHOTO MES5000 — cepust 28 MOpTOBBIX yIIpaB-
cereBoro obopynoBanus. Kommnanust Obl- JIsIeMbIX MPOMbILILTIEHHBIX Ethernet-kommy-
na ocHoBaHa B 2001 romy m yXe Gonee TaTopoB YpoBHsI L2, KOTOpasi COOTBETCTBY-
20 et 3aHMMAaETCs BOITPOCaMU pa3paboT- et TpeboBanusm [EC61850, IEEE1613,
KA U U3TOTOBJIEHUSI OOOpYAOBaHUS IJIst Class A of SGCC (Test standards: Q/GDW
OpraHM3allvu CBSI3U. 11202.4-2014) u npengHa3HaueHa ISl IpU-

Ceituac 3onedata — 3TO OIMH M3 3HAYK- MEHeHUsI Ha 00bEKTaxX SHepreTUKu (puc. 4).
MBIX WTPOKOB PBIHKA IMPOMBIIIJICHHOTO Kondburypaimsi KoMMyTaTopa MpeacTaB-
obopynoBanusi Kurasi, KoTopblit 00beau- JISIET KJIACCUYECKYI0 KOMIIOHOBKY, KOTO-
HSIET B CBOEM TTOPT(HOINO MPOMBIIILICH- pas cocTOUT U3 24 TMOPTOB CKOPOCTHIO
Hble Ethernet-ycTpoiicTBa mis co3maHust 100 M6ut/c 1 4 TIOPTOB CO CKOPOCTHIO
JIOCTaTOYHO (DYHKIIMOHAJIBHOM CETeBOI 1 I'our/c. Ipu aToM 100 MOUT/C TOPTHI MO-
UHOPACTPYKTYPhI TPOMBIIIUIEHHBIX 00b- ryT ObITh Kak onTuyeckumu (SC, ST, FC),
eKTOB (puc. 3). Tak 1 MeaHbIMU (RJ45). KommyTtaTop ocHa-

Crniicok obsiacteil MpuMeHEHUS U pea- EH pe3epBUPOBAHHBIM OJIOKOM TTUTAHMS
JIN30BAaHHBIX MPOEKTOB BKJIOUAeT TaKMe Ha auana3oH nuTaomeir cetn 90...264 B
cepbl, KaK 9HEPreTHUKa, KeJe3HOA0POXK- (AC) mu6o 36...72 B (DC) (tabu. 2).
HBII TPAHCHOPT, TPOMBIIIIEHHOCTh, M€~ W3 ocobeHHOCTE MOXXHO OTMETHUTh J10-
TaJUTyprusi v T.A. CTaTOYHO TMOKMI (DYHKIIMOHAJ 10 CO3/1a-

TosnoBHOIT ouC KOMITAaHUM PACTIONO- HUIO Pe3epBUPOBAHHBIX COSTUHEHMUI, KO- a
KeH B I. LIIsHbUXOHE U BKIIIOYAET B ceOst topsiii BKitouaeT STP/RSTP, SW-Ring,
MOIIHBIA  Hay4YHO-MCCJIeTOBATEIbCKU M coupling ring, chain ring, Dual-homing.
neHTp. KoMnanusg sBisieTcs rio0aabHbIM MES600 — yrnipaBiisieMbIe IPOMBIIIIICH-
WTPOKOM U TIpe/icTaBieHa Ha pbIHKax EB- HbIe KOMOO-YCTPOICTBa, COBMEIIAOIINE B
pornbl, baxaem Boctoke u B FOro-Boc- cebe Ethernet-kommyraTtop ypoBHs L2 u
TOuHOM A3uu. B moptdosno koMnaHuu cepBep Iocea0BaTeIbHbIX MHTep(heiicoB 6

MOXHO BCTPETUTh IMPAKTUYECKU BCE, UTO
HYKHO [UTsSI TIOCTPOEHUsI TIPOMBIIILIEHHO
CeTH, HauMHasi OT Ipeodpa3oBaTesieii H-
TepdeiicoB (Meara-KoOHBEPTEPbI, CEPBEPbI

(mo 4 RS-232/422/485 nopTtoB).
YcrpoiicTBa MO3BOJISIIOT MTOCTPOUTH 0O~

Jiee TMOKYIO M HaJEXHYIO CETh Mepefaun

naHHbx, 100 MOUT/C TOPTHI MOTYT OBITH

Puc. 4. KommyTtarop 3onedata MES5000 ans
npuMeHeHUs Ha 06beKTax IHepreTuKM:
BHewWHUii BUA (a); MHCTannALMA Ha oGbekTe (6)
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Tabnuya 2

MpombiwneHHble KommyTaTopbl 3onedata cepun MES5000,
cooTsercTBylOLMe TpeGosaHuam IEC61850-3

MES5000-4GS-24T 4 = 24
MES5000-4GS-20T4F 4 4 20
MES5000-4GS-16T8F 4 8 16
MES5000-4GS-12T12F 4 12 12
MES5000-4GS-8T16F 4 16 8
MES5000-4GS-4T20F 4 20 4
MES5000-4GS-24F 4 24 =

kak ontuyeckumu (SC, ST, FC), tak u
MenHbIMU (RJ45).

1ES6300/6200 — wnHTepecHast cepust
yrmpasisieMbix  L2-koMMyTaToOpoB s
moHTaxa Ha DIN-pefiky, mocTpoeHHast Ha
TMOKOI ammapatHoil TuiatdopMme, TIpea-
Ha3HAYEHHOU ISl PelIeHUsT CaMbIX pa3-
JYHBIX 3a1a4 (puc. 5). U3 otinunressb-
HBIX 0COOEHHOCTE! HOBOI CEpUM MOXHO
BBIICTTUTH HAIMYHME IOPTOB C MAKCUMATTh-
HOI1 CKOpOCThIO epeaauu 2,5 ['our /c, 4to
MO3BOJISIET MOCTPOUTH BBICOKOCKOPOCT-
HYIO U OTKa30yCTONYMBYIO MPOMBIIILIEH-
HYIO CeTh Mepefauyd JaHHBIX. Takxke B
JIAHHOW JIMHEMKE UMEIOTCS KOMMYTaTOPBI,

KOTOpbIe PYHKIIMOHAIBLHO COOTBETCTBYIOT
Profinet Conformance kiacca B (CC-B),
MOAIEPKUBAIOT paboTy B ceTsax Profinet u
obecreuynBaloT pe3epBUPOBaHUE CETU Ha
6a3e nporokona MRP.

OTAeNbHO CTOUT BBIACIUTH (PYHKIIMO-
HaJl MO 0e30MacHOCTM U BO3MOXKHOCTH
ynpasjieHus: yctpoiictBamu. Kommyraro-
pbl TakKe MOTyT ObITh ocHalieHbl POE-
(byHKIIMOHAIOM, YTO ITO3BOJISIET TIepeiaTh
1o 30 Bt mo ogHOMY KaHajly mepeaadyu
JAHHbIX.

ICS5556 — oTinuHOeE peleHue aJist mo-
cTpoeHMsT (PYHKIIMOHAIBHOIO siipa CeTH.
Boabiioe koamyecTBo uHTEpGEcOB pas-

Puc. 5. KommyTtaropbl 3onedata cepui
1ES6300/6200: IES6300 - ynpasasembiit
L2-kommyTaTop ¢ noaaep:kkon 2,5 Mour/c
uplink-noptoB (a); IES6200-PN - ynpaBnsemblit
L2-kommyTaTop ¢ nopaepxkon Profinet

u MRP (6)

JIMYHOM TPOMYCKHOM CITOCOOHOCTH 103~
BOJIUT 00€CTIeUnTh Nepeaady CylecTBeH-
HBIX 00ObEMOB JaHHBIX, a HaJTUYUE TOMI-
JNIEPXKKU TaKUX MPOToKoJioB, Kak VRRP,
RIP, OSPE BGP, NAT, ERPS, STP/
RSTP/MSTP, 802.1Q VLAN, QoS, IGMP
Snooping, PIM, LLDP u T.1., mo3BoauTt
peanu3oBaTh BeCh HEOOXOAUMBbII (hYHK-

30 xBr ABYHAMNPAB/IEHHOU
JHEPI'MM B HEBOJ1bLLIOM

NMPUBOPE

HoBble ncrouHnku nurauima EA-PSB 10000
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6

Puc. 6. KommyTtarop 3onedata IC55556 ypoBHs L3
ANA ARPa CeTH: BHeWHWIi BUA (a); MHCTaNNALMA
Ha o6bekTe (6)

LIMOHAT MPAKTUIECKU JII000I MyTBTUCED-
BucHoit Ethernet-ceTtu.

KomMmyTaTop mMeeT TpOMBIIIUIEHHOE
WCTIOTHEHNE U MOXET C YCTIEXOM TIpUMe-
HSTBCSI B CAMBIX DPA3TUYHBIX OOIACTSIX
TIPOMBITIIEHHOCTH.

Amnmaparao ICS5556 npencrasnsiet co-
00i1 MomyabHYI0 56-1mopToByI0 L3-1u1at-
(opmy, BEIMOJIHEHHYIO B (hopM-(haKTope
2U. BazoBoe 1accu ocHaIeHo § ciioTaMmu
10 Gigabit SFP+. [IlnaTel pacimpeHus
MOTYT OBITh OCHaleHb! 12 mopramu SFP
(100/1000) wnm RJ45 10/100/1000Base-
T(X) (puc. 6). I[Ipoaykuust 3onedata Mmo-
JKET ObITh PEKOMEHIOBaHa TeM, KOMY He-
00XOAMMO TIOCTPOUTH TMPOMBIIIJIEHHYIO
CeThb C pPa3BUTBHIM (YHKIMOHAIOM, HO
MPY 9TOM €CTh OUYEHb BECOMbIe TpeboBa-
HUSI TTI0 COXpPaHEHUIO OroIKeTa.

B uenom 3onedata — 210 KOMIaHus cO
CpeaHUM T10 00BbEMY TTOPTHOIMO HA PhIH-
Ke, HO 00J1agaroniasi pelieHusIMu MpaKTU-
yecKU ISl KaxXknoi cepbl MPOMBIIIIEH-
HocTU. HecoMHEHHBIM TOCTOMHCTBOM
9TOI KOMITAHUU MOXHO CUUTATh TO, UTO
OHa TMOCTOSIHHO paboTaeT HaJ BHEAPEHU-
€M HOBBIX TEXHOJIOTUI B CBOU MPOIYKTHI.
Ve ceifuac ecTb peleHus ¢ MOAIePKKON
Profinet, B nmepcriektuBe 2022 roga Kom-
MaHusl MPEICTaBUT HOBbIE pelIeHUs IJIst
SHEPreTUKU C TMOAAEPXKKON MpOTOKoJa
IEEE1588 v2 (PTP v2).

Taxke KkoMmaHust paboTaeT Hajl co3/a-
HUeM KoMMyTatopa ¢ noaaepkkoir TSN-
CTaHIapTOB.

JlocTaTouHO MOJOdasi KOMITaHUST W3
I. Yxanp (Kwurait), KoTopass 3aHuMaeTcs
pa3paboTKOIi ¥ TIPOU3BOICTBOM ITIPOMBITII-

neHHbIX Ethernet-yctpoiictB. Kom-
naHus 6bu1a ocHoBaHa B 2001 romy u
BxomuT B TOP3 mpowusBomuteneit
TIPOMBIIIIJIEHHOTO CETEBOTO 000py-
noBanus Kuras [4]. B moprdonno
KOMIIaHWY TIPEACTaBIeH O0oraThlii Habop
CepBEPOB TOCIEA0BATEIbHBIX UHTEPGhEli-
cOoB, a Takke mpoMbinuieHHbIX Ethernet-
KOMMYTaTOPOB JIJIsI IPUMEHEHUS B TAKUX
cepax, Kak SHEpPreTHKa, KeJIe3HOI0POX-
HBI{ TPAHCTIOPT U TPOMBIIIITIEHHOCTbD.

MAIWE MPORT — cepust ycTpOICTB,
KOTOPBbIE TTO3BOJISTIOT MOAKITIOUUTH 000py-
IOBAaHWE C TMOCIeNOBAaTeIbHBIMU MHTEP-
deiicamu RS-232/422/485 x cetu Ethernet
(puc. 7). YcTpoiicTBa 6a3upyroTcs Ha 6a3e
npoiieccopa ARM Cortex-M7 1 nmo3Bo-
JISTIOT 00eCcneYuTh BO3MOXHOCTh PabOThI
KakK B peXHMe cepBepa Mocie10BaTeIbHbIX
uHTepdeiicoB, Tak U B pexxume Modbus-
1UTI034.

W3 xiioyeBbIX 0COOEHHOCTEN armapar-
HOI 4aCcTH MOXHO OTMETUTb HaIUu4uue 3a-
LIMTHI OT KPATKOBPEMEHHBIX UMITYJIbCOB
HanpspkeHus 10 6 kB (Ethernet-uHTep-
deiic) u no 2 kB (Mport3101) u 4 xB
(Mport3101-1) (RS-untepdeiic). Jlnama-
30H pabouux TemmepaTyp isi Mport
—40...+85°C (tabm. 3).

MAIWE MIEN — cepusi TpoOMBIILIJIEH-
HbIX Heynpasisiembix Ethernet-kommyra-

TOpOB Jisi MOHTaxka Ha DIN-peiiky. Kom-
MyTaTOpbl IOANACPKMBAIOT CTAHIAPTHI
IEEE 802.3/802.3u/802.3x/1EEE802.3z/
IEEE802.3ab 1 MoOryt ObITb OCHaIlIEHBI
pa3IMYHBIMKM TUIIAMU MTOPTOB. Jnamna3zoH
pabdouux temrepatyp ot —40 no +85°C,
KOPpITyC BbINOJIHEH corjacHo 1P40 u coot-
BETCTBYET CTaHAapTaM IPOMBIIIEHHOTO
ucnojHeHus1. KoMMyTaTopsl ocHaleHbI
pe3epBUPOBAHHBIM BXOIOM ITO TUTAHUIO U
peJIeiiHBIM BBIXOIIOM.

MoxHo pe3iomupoBatb, yTo MAIWE
00J1aaeT 0YeHb XOPOILIUM BBIOOPOM LTSI
TeX, KTO MIIET MPOCThIE CETEBBIE YCTPOIi-
CTBa, TaKWe KaK CepBepbI MOCIeI0BATE b~
HBIX MHTEP(DEICOB, HEypaBIsieMble KOM-
MYTaTOpbl, KOMMYTATOPbl Ha4yaJbHOTO
ypoBHS. JIeMOKpaTUYHBINA YPOBEHb IIEH
JAHHBIX PEIICHUI MO3BOJISICT TPUMEHUTh
HMX B MIPOEKTaX C CAMbIM OIpaHUYECHHBIM
OIOJIKETOM.

DTO OOVH U3 KPYIMHEHIINX TPOU3BOIN-
TeJieit ceTeBOoro obopynoBaHus u3 Kuras.
Ha ceromHsgmHuil JeHb 3aHUMAET JIUIU -
pyromue rmo3unnu. Lllta6-kBapTrpa pac-
nonoxeHa B I. [lekune. Kommanus o6na-
JIlaeT COOCTBEHHBIM LIEHTPOM pa3paboToK,
a TakXXe COOCTBEHHOI TTPOM3BOACTBEHHOM
TUTOLIAKOM, pacToJIOKEHHOI B TOpoJe

Puc. 7. Cepepbl nocnepoBarenbHbix uHtepdeiicos MAIWE cepuu MPORT

Tabauya 3

MpombiwneHHble cepBepbl NocnefoBateNbHbix uHTepdencos MPORT ot MAIWE

MPORTIIOL | GRS
MPORT3I04 | GO R
MPORT3108 | TR0 pyss
MPORT3216 %%g?igg%gggM RJI45

VCOM, TCP Server/TCP Client/UDP, Pair_Connection,
Modbus RTU/ASCII to Modbus TCP (Master & Slave Mode),
Modbus Over TCP, Modbus TCP to Modbus RTU
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WNuane, npoBuHums Xy6sii. [Toptdoano
KOMIIaHUM COOTBETCTBYET CTATYCy KPYII-
HOTO MUPOBOTO MTPOKa: BCE, HAUMHASI OT
MeIra-KOHBEPTOPOB M 3aKaHYMBAst MOIII-
HbIMU L3-KoMMyTaTOpamMu 1 pa3paboTKa-
mu B chepe cereit TSN. Ho B mepByto
odepeb KOMITaHUST U3BECTHA CBOMMM J0-
CTVDKECHUSIMU B PhIHKE 3HEepreTuKu. M ato
HECIIpOoCTa: B apceHalie KOMITAaHUM €CTh
KoMMyTaTopsl ¢ cepTrudukaramu KEMA,
KOTOpBIE TIOATBEPXKIAIOT COOTBETCTBUE
IEC61850-3. Ho oTaenbHO CTOUT OTMeE-
TUTh MOJEJIH C MOAIEPXKKOM IMTPOTOKOJIOB
pesepBupoBaHusi PRP, HSR, a Takxe
HaJIM4YMe anmnapaTHON MOIIEePKKU MPOTO-
KOJla TOYHOM CUMHXPOHU3ALMU BpEeMEHU
IEEE1588 v2 (PTP v2), u3 uHTepecHbIX
JIMHEEK MOXHO BBIIEIUTH CEPUU KOMMY-
tatopoB SICOM, a rtakxke REDBOX
Ruby3A [5].

SICOM3028GPT — mMynbTUhyHKIMO-
HaJIbHAs1 cepysi MOIYIbHBIX 28-TTOPTOBBIX
yrpaBJisieMbIX TpoMbllIeHHbIX Ethernet-
KoMMyTaTopoB ypoBHs L3/L2, xoropas
cootBeTcTBYeT TpeboBanmnsM IEC61850-3,
IEEE1613 u npenHa3HayeHa I TpUMe-
HEHMSI Ha 00bEKTaX SHEPTreTUKM (puc. 8,
Tabn. 4). KoHdurypauuss KommyTraTopa
KpaliHe TMOKasi ¥ TTO3BOJISIET KOMIUIEKTO-

a

6

Puc. 8. MynbtudyHKUMOHaNbHaA MoaynbHas nnarcopma Kyland SICOM3028GPT c noaaepxkoi PRP, HSR,

PTP: BHewHuii Bup (a); moaynb SM6.6-HSR/PRP (6)

Tabauya 4
MpombiwneHHas moaynbHas nnargopma Kyland SICOM3028GPT

SICOM3028GPT-L2GT 28 - L2, PTP
SICOM3028GPT-L2G 28 - L2
SICOM3028GPT-L2FT 4 24 L2, PTP
SICOM3028GPT-L2F 4 24 L2
SICOM3028GPT-L3GT 28 - L2, L3, PTP
SICOM3028GPT-L3G 28 - L2, L3

BaTh €ro pa3JIMYHbBIMU MOAY/IIMU. B ocHO-
BE I11aCCH, KOTOPOE MOXET ObITh KaK ITOJI-
HOCTBIO TMTaOUTHBIM, TaK U HeT. Illaccu
MOKET ObITh Kak ¢ moaaepxxkoi PTP, tak u
0e3, To ke camoe KacaeTcst ypoBHs L2 u L3.
Jlanee KOMMYTaTOp KOMIIOHYETCSI CMEH-

HBIMU MOMYJISIMU PAaCIIUPEHMUsI, KOTOPbie
coaepxar oT 4 1o 2 noptos. [Toptbl npu
3TOM MOTryT ObITh: RJ45, SFP, pukcupo-
BaHHas onTuka (Tadj. 5). U3 ocodbeHHO-
CTeil MOKHO OTMETHTBD ITOIIEPXKKY ITPOTO-
kojoB PRP, HSR, koTopast peanusyercst
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Tabnuya 5

MonynsapHele moaynu ana nnarcopmel Kyland SICOM3028GPT

SM6.6-4GX-1U

SM6.6-4GE-1U

SM6.6-2GX2GE-1U

4x1000Base-X, 10/100/1000Base-T(X) SFP

4x10/100/1000Base-T(X) R145

2x1000Base-X, 10/100/1000Base-T(X) SFP
2x10/100/1000Base-T(X) RI45

SM6.6-4GX-0.5U

SM6.6-4GE-0.5U

SM6.6-2GX2GE-0.5U

SM6.6-2GX2M-SC05-0.5U

SM6.6-2GX2S-ST40-0.5U

SM6.6-4M-SC05-0.5U

4x1000Base-X, 10/100/1000Base-T(X) SFP

4x10/100/1000Base-T(X) RI45

2x1000Base-X, 10/100/1000Base-T(X) SFP
2x10/100/1000Base-T(X) RI45

2x1000Base-X, 100Base-FX, 10/100/1000Base-T(X) SFP
2x100Base-FX, MM

2x1000Base-X, 100Base-FX, 10/100/1000Base-T(X) SFP
2x100Base-FX, SM

4x100Base-FX, MM

SM6.6-45-SC40-0.5U 27 4x100Base-FX, SM
2x100Base-FX, MM
SM6.6-2M2T-5C05-0.5U 210/100Base-T(X) R45
2x100Base-FX, MM
SM6.6-252T-5C40-0.5U 2x10/100Base.T(X) RJ45
SM6.6-4T-0.5U 4x10/100Base-T(X) RI45
SM6.6-HSR/PRP-GE-0.5U Mogynb HSR/PRP 2x100/1000Base-T RJ45
SM6.6-HSR/PRP-GX-0.5U Mogynb HSR/PRP 2x1000Base-X, 100Base-FX SFP
SM6.6-4D-232/422/485-0.5U 4XRS-232/422 /485
IMOCPEACTBOM  TPUMEHEHUSI  MOMIYJIS (PTP v2) u moxeTr ObITb MPUMEHEH Ha

SM6.6-HSR/PRP. B wurore Ha G6a3se
SICOM3028GPT Bo3MOXHO chopMHupo-
BaTh CETh, KOTOPast OyJeT OTBEYaTh CAMbIM
pa3InYHBIM TPEOOBAHUSIM.

SICOM3024T — 6osee ipocTast cepust
28-TMOPTOBBIX YITPABJISIEMBIX TPOMBIILIICH-
HbIx Ethernet-koMmyTaTopoB ypoBHs L2,
KOTOpasi COOTBETCTBYET TpeOOBaAHUSAM
IEC61850, IEEE1613.

B otmuume ot SICOM 3028 GPT, koHbM-
rypaiusi KOMMYTaTopa MpeaCcTaBIseT yKe
M3BECTHYIO KJIACCUYECKYI0O KOMITOHOBKY,
KOTOpasi COCTOUT U3 24 OPTOB CKOPOCTHIO
100 Mo6ut/c 1 4 MOPTOB CO CKOPOCTHIO
1 Tout/c. [Tpu satom 100 M6uUT/C OPTHI
MOTYT Pa3IUYHBIMHU: KaK ONTUYECKUMHU
(SFP, ¢uxkcupoBaHHasi ONTHKA), TaK W
MeaHbiMu (RJ45). IMonnepxxku PTP v2 Tyt
HET, HO U CTOMMOCTb PEIICHUsI HEMHOTO
HUXe.

KoMmMmyTaTop MOXKET ObITh OCHAILIEH pe-
3epPBUPOBAHHBIM OJIOKOM MTUTAHUSI HA 1A -
a3oH nuTaoleii cetu 85...264 B (AC).

Ruby3A — cepus ycTpoiicTB THMa
REDBOX, npenHa3zHa4eHHbBIX JJ151 paOOThbI
c nporokosnamu PRP, HSR (IEC62439-3).
JlaHHbBIE TPOTOKOJIbI OOECIIEUNBAIOT HYJIE-
BO€ BpeMsl BocCTaHOBJIeHUs ceTu. Ruby3A
ocHalaercsi 3 KoM0O-MmopraMu, HUMeeT
nonaepxkky rnporokoja IEEE1588 v2

00BEeKTaX SHEPreTUKU, TaK KakK COOTBET-
ctByeT TpeboBaHusam IEC61850-3.

Ananusupyst noprgoaro Kyland, Mmox-
HO cpa3y cKa3aTb, YTO 3TO UI'POK YPOBHS
TOP, kak no (yHKUMOHANy, TaK U IO
croumoctu. Ha peiHke MmateprkoBoro Ku-
Tast OHM JaepxkaT JuaepctBo. Kyland Oyner
XOPOIIUM PELIEHUEM ISl TeX, KTO XOUeT
BBIOpATh MPOBEPEHHOE CETEBOE 00OPYI0-
BaHue. [TopTdonno pean30BaHHBIX MTPO-
ekToB Kak B KuTae, Tak 4 B Hallleil cTpaHe
BHYILIAET XOPOIUUIA YPOBEHb TOBEPHUS.
[Tpu 5TOM eciiu B CETEBBIX CTPYKTYpax UC-
noJjib3oBairch npotokosbl PRP u HSR,
Kyland Oyzaet BbIrisineTh TJ1aBHBIM Mpe-
TEHIEHTOM Ha PacCMOTpEHUE.

a

Fastwel — poccuiickast KOMIaHUs, CIIe-
LUATU3UPYIOIIasacs Ha TPOCKTUPOBAHUN
¥ TIpOU3BOACTBe obopymoBaHus mist ACY
TII, BcTpanBaeMbIX U OOPTOBBIX CUCTEM.
IMponyxums Fastwel ucrionb3yercst 1uIst OT-
BETCTBEHHBIX MPUMEHEHUI B CAMBIX pa3-
JIMYHBIX OTPACIISIX, TAKUX KaK TPAHCTIOPT-
Has MHQPPaACTPYKTypa U MOABMKHON CO-
CTaB, TEJIEKOM, TTPOMBIIIIEHHOCTD U T.I.,
10 CYTH, Be3Jie, TIe TpedyeTcs: 000opynoBa-
HHUe, crocobHoe paboTaTh B XKECTKUX
YCJIOBMSIX DKCILIyaTtauuu [6].

B pamkax momuepXXKu porpaMMbl UM-
MmopTo3aMelleHus ObLT 3amylleH MTPOeKT
Fastwel NM, 11e/1b10 KOTOPOTO SBISIETCS
co3maHue 00OpyIOBaHUS ST PEIICHMS
KOMIUIeKCa 3aJay, BO3HMUKAIOUIUX B
npoliecce TPOCKTUPOBAHUS TTPOMBIIII-
JneHHbIX Ethernet-ceTeii pa3nuyHOro ypoB-
HS U Ha3HAYCHMS, U TPU 3TOM MaKCH-
MaJIbHO 3allUMIIEHHOTO OT BO3/AECTBUS
BHEIIIHUX, T€OMOJUTUYECKUX (HaKTOPOB.
Ha paHHbIii MOMEHT UAET pa3paboTKa U
TeCTUPOBAaHUE HECKOJBbKUX JTUHEEK TPO-
JIYKIWMU, TTPOMBIIILIEHHOTO CETEBOro 000-
pYIOBaHUS.

DyHKIKOHAT KOMMYTaTOPOB IMMOCTPOEH
Ha 6a3e yauduuupoanHoro 10 u conep-
JKUT B cebe 0a3uCHBIM HA0OP BO3MOXKHO-
CTeil, KOTOpPBIi ITO3BOJISIET 00ECIeYUTh
CerMeHTUPOBaHNUE, pe3epBUPOBaHUE, ya-
JIEHHOE YIIpaBjieHHUe U 0€30ITaCHOCTh CETH
nepeaayu JaHHbIX.

KOHCTpYKTMBHO KOMMYTaTOPbI BbITOJI-
HEHbl B pas3indyHoM dopMm-pakTope u
o0anatoT (yHKLIMOHAJIOM Pa3HOIo YpOB-
HSl B 3aBUCMMOCTHU OT MOJEIU U e€ Ha-
3HAYEHMUSI.

Ha 6a3e kommyTtaTopoB Faswel NM Moxk-
HO IOCTPOUTb TMOKYIO, MYJIBTUCEPBUCHYIO
M OTKA30yCTOMYMBYIO MPOMBILIUICHHYIO
ceTh, 00EeCIeYnBalollyl0 B3aMMOCBS3b U
(YHKIMOHMPOBAHUE KOMIUIEKCHBIX CHUCTEM
aBTOMAaTU3aLMU TEXHOJOTMYECKUX MTPOLIEC-
COB 0OBEKTOB MPOMBIIIIIEHHOCTH.

Bcero 6ynyt peanuszoBaHbl 3 JIMHEUKHU
YCTPOICTB (TabiI. 6).

Puc. 9. NpombiwneHHble Ethernet-kommyTtaropsi Fastwel NM: NM800 (a); NM801 (6); NM802 (8)
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Tabnuya 6
NpombiwneHHblie KommyTaTopbl Fastwel NM

Mogensb NM800-01 | NM800-02 | NM800-01 | NM800-01 | NM800-01 | NM802-01
Kon-Bo noptos 20 12 10 44 44 16
MopTbl
10/100/1000Base-T 16(8POE)| 8 8 10
MNopTel SFP+ 1/10 6uT/C 4 4 2 4 4
Moptbl 1000Base-BX - - - - = 6

18...57 B 220 B 36...72 B 278
Hanpsenwa nutaHua nocT. ToK nepem. TOK| MOCT. TOK | MOCT. TOK
Tun MoHTaxa DIN-peiika 19”cToitka Manenb
[lnanasoH pabounx Temneparyp -40...4+70°C
3MC TOCT PB 20.39.309-98, FOCT PB 25232-82, OCT PB 52230-2004

NMS800 — ympaBisiemble TUTAOUTHBIE
KOMMYTATOPBI, TIPEIHA3HAYEHBI TS CO3Ma-
HUST TUOKOU MYJIBTUCEPBUCHO TIPOMBITII-
JIEHHOW CeTU Tiepenayn NaHHbIX. TexHude-
CKHE XapaKTEePUCTUKU YCTPOMCTB TO3BO-
JISTIOT PEITUTh IUPOKUI CIIEKTP 3a1a4: OT
OBICTPOTO CO3MaHUS OTKA30YCTOWYMBOIL
CerMEHTUPOBAHHOM CETU A0 TTOAKITIOUEHUST
BUIEOoKamep ¢ roanepxkoit PoE (puc. 9a).
KommyTtaTops! mpenHazHaueHbI 115 MOHTA-
ka Ha DIN-peiiky.

NMS801 — cepust mpeaHa3HayeHa IS
CO3IaHMsI PACTIPEAEIEHHO MYJIETUCEPBUC-
HOU CeTu mepeaayy JaHHBIX U O00BEKTOB
C TIOBBIIIIEHHBIMU TPEOOBAHUSIMU K CKOPO-
CTU M TMPOITYCKHON CMOCOOHOCTU CETEBOM
MHOPAcTpyKTyphl. TeXHUUECKue XapaKTe-
PUCTUKM YCTPONCTB TO3BOJISIOT PEIIUThH
LIMPOKUIA CIIEKTp 3a1a4 [0 CO3IaHUIO ObI-
CTpPOI M 0TKa30ycTO4YMBOI ceTn. KoMmy-
TaTOpBl MpeAHAa3HAYeHBl 17151 MOHTaXa B
19” croiiky (puc. 96).

NM802 — rnpoMbllIeHHbIE KOMMYTATO-
PBbI 1715 CO3AAaHUSI CETEH, T/1e TPEIbSIBIISIIOT-
Cs1 TIOBBIILIEHHBIE TPEOOBAHMSI K YPOBHIO 3a-
LIMIIEHHOCTU Y YCJIOBUSIM SKCIUTyaTalluu
obopynoBaHus (puc. 9B). TexHuueckue xa-
PaKTEepUCTUKUA KOMMYTATOpa MO3BOJISIIOT
PeLIUTh LIMPOKUIA CIIEKTP 3a7ay Mo co3aa-
HUIO CETH CTMeMaIbHOTO HA3HAUEHUSI.

[To nTory MoxHO KOHCTaTUPOBATh, YTO
Fastwel NM — 3T0 o4eHb HY>KHbII1 1 BaxK-
HBIi MPOEKT B paMKaX MpOrpaMMbl
uMnopro3amMelieHus. Xopouias U Haaéx-
Hasi OCHOBa [IJisl MOCTPOEHUSI TUOKOMH,
MYJBTUCEPBUCHOI  OTKA30yCTOMUYUBOM
MPOMBILIJIEHHOM CeTH, obecreuynBaroLei
B3aMMOCBSI3b U (DYHKIIMOHMPOBAHWE KOM-
MJIEKCHBIX CUCTEM aBTOMATU3AlMU TEXHO-
JIOTUYECKUX MPOLECCOB OOBEKTOB IMPO-
MBIIIEHHOCTH, co ctatycom TOPII, aTo
TOT MPOAYKT, KOTOPBII HYXEH CTPaHe B Te-
KYIIMX YCITOBUSIX.

Kaxk 0b110 ymoMsiHyTO paHee, B Hauajie
2022 roga ppiHOK P® mTpOMBIIIUIEHHBIX Ce-

TEBBIX YCTPOMCTB MpeTepries KapaAuHaTb-
Hble U3MeHeHus1. YacThb Beaylnux UTPOKOB
MMOKWHYJIA PBIHOK, ¥ OCTPO CTajl BOIIPOC
BbIOOpaA as1eMeHTHOI 06a3bl. Ho npu 6osee
NETATbHOM aHaln3e PBIHKA MBI BUIUM,
YTO CUTyallus AaJieKO He KpUTUIHA.

VaKke ecTb psil HOBBIX UTPOKOB U3 PhIHKA
Kwurast, KoTopbie UMEIOT B CBOEM apceHase
OuYeHb OOTaTHII CIIEKTP PeIIeHU IS TTO-
CTPOEHUST HAEXHOU MPOMBILIUIEHHOI ce-
TU U1 YXe Jaxe 003aBeTuch ANCTPUObIOTO-
pamu Ha peiHKe P@, mpeanaraommmu ux
K mocTaBke. [1pu 3ToM MBI Takxke BUANM
IOCTAaTOYHO AaKTUBHBIX UTPOKOB, pa3pa-
0OTYMKOB U MPOU3BOAUTENEH POCCUITCKOM
3JIEKTPOHUKHU.

Ilon 6pennom Fastwel, B pamkax mpo-
rpaMMbl UMIIOPTO3aMEILEHUsI, BEOETCS
paspaboTka 3 ntuHeek ycTpoiictB NM800 /

Bydepusie momynu DRB u3
cepun CliQ II ot Delta Electronics
TTOIXOIAT JJIST 00ECIIeYeHUST yBe-
JIMYEHHOTO BPEMEHU 3aJIepPXKKU
WJTY TIMKOBOW MOIITHOCTH [UTS Ha-
IPY30K, KOTOpBIE IMMHUTAIOTCSI OT
AC-DC npeo6pa3zoBares Ha 24 B
mocT. Toka. OHU MOTyT obecrie-
YUTh [JOTIOJTHUTENbHOE BpEMS
yaepxanus 250 Mc TIpyu MaKCUMallb-

HOM Toke Harpy3ku 40 A wiu 200 Mc mpu
TOKe Harpy3ku 20 A.

Bo BpeMst HOpMaTbHO# PabOTHI TPOUCXOAUT
HaKOIUICHUE YHEPTUs B JIEKTPOIUTAX MOJIYJIST
DRB. Korma mnuranue mnepeMEeHHOTO ToKa
TpephIBaeTCsl Ha KOPOTKUI TePUO BPEMEHH,
DRB npoposkaeT mutath Harpy3Ky, MO3BOJISIS
000pYIOBAHUIO OTKIJIIOYUTHCS B 0€30MaCHOM
pexkume. DRB MoXeT ObITh yCTaHOBJIEH B (DMK~
CUPOBAaHHBIN WJIM PeTyIupyeMblii OyhepHbIit
pexuM. B pukcupoBaHHOM pexumMe OH OyIeT

801/802, KoTopble MPU3BaHbI JOTOJHUTH
PBIHOK HOBBIMM U MHTEPECHBIMU OTEYe-
CTBEHHBIMH PELICHUSIMU, MAKCHMAJIBHO 3a-
IIUAIIEHHBIMM OT BHEIIIHMX CAaHKIIMOHHBIX
BozaeicTBMil. OYHKIMOHAI YCTPOMCTB,
KOHEYHO, SIBJISIETCS1 6230BO HEOOXOAMMbIM,
HO TOJIXOAUT AJIS pealn3allMi J0CTaTOu-
HO 0O0JIBLLIOro KoJinuecTBa 3a1au. Fastwel,
Kyland, 3onedata, MAIWE, BDCOM —
3TO TOT HAOOP MPOU3BOIUTENIEH MTPOMBIIII-
JIEHHOTO CETEBOro 000pYIOBaHUSI, KOTO-
PBIi CMOXET 3aKPbITh JOCTATOYHO 0O0JIb-
IO MyJd TeKyIMX M OymylIuxX 3amad.
Kak roBoputcsi, peKOMEHI0BaHO K pac-
CMOTPEHMUIO.

—

. URL: https://www. ru.wikipedia.org/Dmnek-
TPOHHas1 mpoMbIlieHHOCTE KHP/.

2. Caiitr xomnanuu BDCOM [DaeKTpOoHHBI
pecypc] // URL: https://www.bdcom.cn/.

3. Caiit komnaHuu 3onedata [DieKTPOHHBII
pecypc] // URL: https://www.3onedata.com/.

4. Caiit komnauuu MAIWE [DaekTpoHHBI
pecypc] // URL: https://maiwe.com/.

5. Caiit kommnanuu Kyland [DnekTpoHHBbII pe-
cypc] // URL: https://kyland.com/.

6. Caiit kommanuu Fastwel [ D1eKTpOHHBIN pe-

cypc] // URL: https://www.fastwel.ru/.

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

obecrieuynBaTh MUTaHUE, KOTIA

€r0 BXOTHOE HAIIPSDKEHUE

ymanet a0 22,4 B, B pery-

JIIPYeMOM peXuMe: KOTIa

BXOIHOE  HaIpseKeHUe
yMmeHbIaeTcst Ha 1 B.

Heckonbko OyhepHbIx

MOJyJIeit MOKHO MOIKITIO-

YaTh TMapajjIeIbHO ISt

YBEJIMICHUST HEOOXOmU-

MOTO BPEMEHHM yIepxka-

Hus. B messax 6e3omacHo-

CTH BBIXOJHOUW KaHal

MOXHO OTKJTIOUaTh, YTOOBI

M30eXaTh MOPaXKEHUsT HAKOTICHHBIM 2JIEKTPH-

YECKUM 3apsIIOM.

Kak u ucrounuku nuranus cepuun CliQ II,

OydepHbIe MOIYJIN TOCTYITHBI LTSI 3aKa3a C KOH-

(GOPMHBIM TTOKPBITHEM COOPAHHBIX ITEYATHBIX

TUIaT OJI1 3alIMThI OT MBI U XUMUYECKOIO 3a-

otBercTBUM ¢ ATEX m Class I,

Div 2. E

TPA3SHECHMUSA. A Takxe BO B3PbIBO-
3aIIUIIEHHOM MCITIOJTHEHUH B CO-
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Maremarnueckas mopenb
MEeXOHUYECKOUN CKOPOCTH
NPOXoAKM

ANnsg oNnTUMAJIbHOIO

ynpaBsneHus 6ypeHuem
HePpTerasoBbiX CKBCOXKMH

Anekcargp Llynpukos

PaccmoTpena HoBas MatemaTnyeckas Mogenb BypeHus, onuckIBAOLWAsS XAOPAKTEP U3MEHEHMS
MeXAHUYECKOM CKOPOCTU NPOXOAKM B PYHKLMM OT HArpy3KM Ha gonoTto. Mogens noctpoeHa
Ha 6ase cMHycomabl, NPeacTaBNeHHOM TpeMs YneHamu psaa MaknopeHa, pokasaHa eé
aAeKBATHOCTb Npoueccy 6ypeHus. Mogens npeaHa3HAYEHA AN UCNONb3OBAHMS B CUCTEME
ONTMMANBHOrO ynpasneHus bypeHnem HedpTerasoBbix CKBAXMH.

OCHOBHBIM TIPOLIECCOM TIPU OypeHUU
CKBaXXWH SIBJISIETCST pa3pyllieHUe TTOPOJIbI
nosoToM. JJist ero OTIMCcaHusT UCTIONb3Y-
eTCS ypaBHEHWE [JIs1 MEeXaHUIeCKOi
ckopocty 6ypenus v,,. Ha Benmunny cxo-
POCTH OKa3bIBAIOT BIWSHUE MHOTOYUC-
JIeHHbIe (paKTOpBI: HATPy3Ka Ha I0JOTO,
KPYTSIINI MOMEHT Ha JTOJIOTE, YacToTa
€ro BpallleHUsI, PacXO/l U JaBjieHue Oypo-
BOTO pacTBOpa, PEOJIOTUUECKE CBOMCTRA
pacTBopa, JUTOJOTUYECKUE XapaKTepu-
CTUKU MOPOHI Ha 3ab6oe u ap. OnHaKo Ha
MpaKkTUKe ISl YIPaBIeHUS CKOPOCTHIO
MPOXOJIKU MCTIONb3YeTCs] TOTBKO OCeBast
Harpy3ka Ha 1ojioTo G, Tak Kak B XOJe
pelica OCTajJbHBIE MapaMeTpbl MPUHU-
MAalOTCSI HEU3MEHHBIMU.

M.I. bunrxam (CILIA) mnoapobHO
U3yYnaI GYHKIMIO V), =f(5), e G —
yaenbHas (T.e. IpuBenEHHAs K 3a00iHOM
njomamm S, = n052/4, Dg — muamerp mo-
JIoTa) oceBasl Harpy3ka Ha JOJIOTO TIO
0OJTBIIIOMY MACCUBY TTPOMBICIIOBBIX 1 9KC-
MeprMMEHTAIbHBIX JaHHBIX OypeHus |[5].
OH mpumI€NT K BBIBOMY, YTO 3Ta (PYHK-
LIV STBJISIETCST CTETIEHHOU U MeeT (popmy
S-o0pa3Hoii KpUBOI, MPUBEIEHHON Ha
puc. 1.

KauecrBenHnas cBsi3b byHKIIMY C HU3N-
KO-MEXaHUYECKMMHU CBOMCTBAMU MPOXO-
IMMOTO TITacTa MOPOABI U TTapaMeTpaMu
MPOMBIBOYHOM KUAKOCTU TAKXKe OTIpeie-
neHa bunrxamom. OteuecTBeHHasI U 3apy-

Oe>KHast TPaKTUKU OypeHUs TOATBEPKIa-

[OT 9TU BBIBOALI [1, 2, 4—6 u ap.].
CormnacHo bunrxamy, pyHKIms ckopoc-

TH V,, UMEET HECKOJIBKO 30H:

@ 30Ha | — oceBble Harpy3Ku Maibl, pas-
pylIeHWe TOpOabl HECYIIeCTBEHHOE,
B BUIE IMOBEPXHOCTHOTO WMCTUPAHUS,
NaBJieHWe 3yObeB J0J0Ta Ha TIOPOMLY
MEHbIIIe TIpefiena e€ TPOYHOCTH;

® 30Ha Il — KoHTaKTHOE NaBjieHue 3yObeB
TIOJIOTa Ha 320011 BO3pacTaeT, OT MTOPOIBI
OTKAJIBIBAIOTCS HEOOJNbINE KYCOUYKH,
4TO IPUBOIUT K 3AMETHOMY POCTY U, TTO
HEeJTMHEWHOMY 3aKOHY CTETIeHHOTO BUIA;

@ 30Ha III — Harpy3ka G cTaHOBUTCS GOJTb-
111e, YeM TIPees MPOYHOCTH ITOPOIBI, STO
TIPUBOIUT K 3HAUYUTETHBHOMY OOBEMHOMY

v
& N Ly max

[ O>€C—>€C—><— _
Lo i vV G,

oY

Puc. 1. S-o6pa3Has kpuBas buHrxama

Ppa3pyIIeHUIO TTOPOIBI TT0 3aKOHY, O3~
KOMYy K JIMHEWHOMY, HO C HaKJIOHOM,
CYIIECTBEHHO OOJIBIINM, YeM B 30HE ;

® 30Ha IV — xapakrepusyeTcsi Tem, 4TO

MPOMBIBOYHAS XUAKOCTh HE yCTIEBaeT

BBIHOCUTH BBIOYPEHHYIO TTOPOIY Ha TO-

BEpPXHOCTh, IIJIAM OCeIaeT Ha 32001 u

TIOBTOPHO TiepeManbiBaeTcs. [1pu aTom

3HaY€HME V,, CTAHOBUTCS MaKCUMaJb-

HBIM TIpU OCEBOM Harpyske G, 1 3aTeM

YMEHbBIIIaeTCsI.

Jy1s1 omcaHusI Tpoliecca pa3pyiieHust
MOPOJBI pa3paboTaHO MHOXKECTBO Mate-
MaTUYeCKUX MOJAeNeil CKOPOCTH TIPOXOI-
KU, KaK OTeYeCTBEHHBIX, TaK U 3apy0ex-
HbIX. OCHOBHBIMM M HauboJee XxapakTep-
HBIMU U3 HUX SIBJISIIOTCS CIEIyIOIINe.

Mopens BHUUBT umeer uHTerpaib-
HBIi1 BUI [6], TOJTy4eHa B pe3ysibTaTe OTpa-
0OTKM OOJIBIIOTO KOJIMYECTBA IIapoIIey-
HBIX IOJIOT ¥ TIpeAHA3HaYeHA 7151 UCTIONb-
30BaHUsS TpU OypeHUM C BEPXHUM
MPUBOAOM M TIPU POTOPHOM OypeHUMU:

v,, = ksGon®,

rie kg — koo duument 6ypuMocTr mopo-
ITbI, 3aBUCUT OT THUTIA 0JI0Ta, CBOMCTB IO~
POIBI U PACTBOPA; # — YACTOTA BPAIIEHUS
nojiota, 06/MUH; 8, 00 — MMOKa3aTesu, 3a-
JAIoNIre KPyTU3HY KPUBOIA.

Mogpeas Ilorapckoro A.A. [6] mis
CKOPOCTH V,, COTEPXUT KO3(DOULMEHT b,
TTO3BOJISTIONINY B HESIBHOM BUIIE YIUTHI-
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Sin(x-m/2)+1

Puc. 2. ®opmbl kpuBoit v, = f(G) AnA pasHbIx Moaeneit

BaTh BIMSIHUE HAa CKOPOCTH TMIpaBIUIe-
CKOTO TIapaMeTpa — pacxojia MpOMbIBOY-
HOTO pacTBopa:

b - a-n“G
" 140G’

rme a — KO3(pUIMEHT OyprMMOCTH;
0. — TI0Ka3aTesb, BIUSIONINI Ha KPYTU3HY
KpHUBOIii; b — KO3(pHULIMEHT, 3aBUCAIINI
OT pacxoia pacTBoOpaA.

Mopenbp ¢upmbl «TeHHEKO 0#iJ1 KOMI»
[5, 6] cBsI3BIBAET MEXAHMYECKYIO CKOPOCTD
C Harpy3Koi Ha J0JI0TO, YaCTOTOM ero Bpa-
IIEHWSI, YIUTBHIBAET TUTIOPA3Mep M0JI0Ta,
mapaMeTpbl MOPOJbl U TMPOMBIBOYHOTO
pacTBopa:

o ks (G=G)n"
)

rie G, — KpUTHYeCcKas Harpy3ka Ha J10J10-
TO, obecrieunBaolasi BHepeHue 3yObeB B
nopony; f{h) — QYHKINS, XapaKTePU3YIO-
1ast COCTOSIHUE 10J10Ta.

Mogaeas Tamne-Byaca-JIyounckoro [5, 6]
umeet nuddepeHIIManTbHbINA BUI, OMHACHI-
BaeT MTHOBEHHOE COCTOSIHME Mpoliecca
yIIIYOJIeHUST CKBaXKMHBI B JTF000I MOMEHT
BPEMEHH, UTO 331aETCsI TPEXMEPHBIM BeK-
TOPOM B TIPOCTPAHCTBE COCTOSTHUI C KOOP-

JUHaTaMu: MTHOBECHHBIC CKOPOCTb DM’ us-
HOC 3y6I)CB 1 M3HOC OIIOPbI 4OJI0TA.

dn . G or

dr~ la(D)f

rae p — mokasatesib CTETIEHU TPU OCEBOIA
Harpy3ke; r — GYHKIUS, 3aBUCSIIAS OT
000pOTOB 71 U pacCUUTHIBaEMast OTAECTHLHO
IJIA TIOpOA pasHoi TeEpmoctu; a(D;) —
GyHKIIMM M3HOCA BOOPYXXEHWS IOJIOTA;
D3 — cTeneHb OTHOCUTENBHOTO M3HOCA
BOOPYKEHMUSI 10JI0Ta; & — MOKa3aTelib CTe-
nenu s Gynxumu a(Ds).

PacuéTer mo 3TMIM MoOmeIsIM moKasanu,
4ro (dopMmbl KpuBoi v, = f(G) Wisa Hux
WMEIOT BUI, IPUBEAEHHBIN Ha pUC. 2.

AHaIn3 MoKa3bIBaeT, YTO MOJIEIH C Pa3-
JIMYHOU CTETIEHBIO TOYHOCTU OTMCHIBAIOT
paboty nosnora Tojabko Ha yyactkax [—I11
kpuBoit M.I. bunrxama, makcumyma He
MMEIOT, TTO3TOMY IS ONITUMU3AINU He-
TIPUTOIHBI.

Kak ypaBHeHue perpeccuu, Kpubas
M.I. buHrxama MoXeT ObITb NpeaCcTaB-
JieHa ¢pparMeHTOM CHUHYCOUIBI, CIBUHY-
TOM B TIEPBBIA KBAaAPaHT KOOPAMHAT-
HOI 1mockocTtu (puc. 3).

[MosTomy AsT ONTUMANIBHOTO yTIpaBie-
HUsg OypeHMeM pa3paboTaHa MaTeMa-
T4eckag Mozenb v, = f(G) Kak mpu-

Puc. 3. Fpacuk pparmenTta cunycompsl,
cmewénHon B I KBappaHT

Omxaroiasi (pyHKIMST B BUOE y4yacTKa
CUHYCOUIBI, TIPEIACTABICHHON psSIOM
MakiopeHa.

Psn MaxknopeHa 1t QyHKIIMU «CHHYC»
SIBTISIETCSI OECKOHEYHBIM Ppa3ioXeHUEeM

" UMECT BUI:

3 xS x7 x9

sinx=x—x—+———+——...=
351 79!
N(_l)"xzm

=zg 2n+1)

OIHAKO [JII MaTeMaTU4eCKOil Momean
MEXaHMYEeCKOl CKOPOCTH JTOCTaTOYHO
B3SITh HECKOJILKO TIEPBBIX WICHOB psija,
KOJIMYECTBO KOTOPHBIX 00ECIIEYMBACT Tpe-
OyeMyIo CTeTieHb alllpOKCUMAallui MOJIe-
JIM K peaJbHbIM YCJIOBUSIM OypeHUsI B
CKBaXXUHE.

Ha puc. 4 npuseneHsl rpaduku psga
MakmopeHa, coaepxaiiye OT ABYX /10 Tis-
TH YJICHOB psiiia U TpachK CUHYCOUIBI, KO-
TOpbIE MOKA3bIBAIOT, UTO 10 IKCTpEeMyMa
BCE JJMHUU MTPAKTUUECKU COBITAIAIOT APYT
C IPYroM, ISl KPUBOW, ITOCTPOEHHOM IO
JIBYM TIEPBBIM WiIeHaM psifa, MaKCUMYyM
HaXOJIUTCSI HUXKE U JieBee MaKCUMyMa CH-
HYCOUIBI, Y KPUBBIX s 3, 4, 5 4WIEHOB U
CUHYCOUIbI BKCTPEMYMbI HaXOHSTCS B
OJIHOI1 TOUKE, HO TOCJIe HETO KpUBas ISl
3 yjeHOB MAET HECKOJIbKO BBIIIE, YeM
OCTaJIbHbIE KPUBHIE.

OaHaKo Mpu 9KCTPEMaJIbHOM yIpaBiie-
HUM MPUOJMXKEHUE K TOUKE MaKCuMyMma
OOBIYHO TIPOUCXOIUT CJIeBa, MTOATOMY /10
9KcTpeMyMa (popma KpUBOM TOKHA TOY-
HO OIKMCHIBAaTh ONTHUMU3UPYEMBII MPO-
lecc, a TMmocje MaKCMMyMa CTeIeHb
yMEHbIIEHUSI PYHKIIUU HE OYEHb CYIlIe-
CTBEHHA MU MOXET He CTPOT'O COOTBETCTBO-
BaTh IMPOLIECCY, MOITOMY ISl allMPOKCU-
mauuu pyHkuuu M.T. Bunrxama nocra-
TOYHO B3SITh YpaBHEHHUE, COCTOSIIIEE U3
TPEX YJICHOB psifia (UTOOBI He MeperpykaTh
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Puc. 4. Tpadmku paga MaknopeHa c 44CaoM 4NeHoB oT 2 A0 5 ana PyHKUUK y = sinx

MOJIEJIb MEXaHUYECKOM CKOpPOCTH JIMIIITHU -
MU COCT&BIIHIOI_[II/IMI/I)Z
3 x5

T T

J171s1 mepeMelieHysI BIIeIeHHOTO dhpar-
MEHTa CUHYCOWIBI B TEPBBI KBaApaHT
HYXHO TOAHSTH rpaduk Ha | 10 ocu y u
CIBMHYTb €ro BjieBO Ha 1,57 paa 1o ocu x.
[Tocne 3amensb! hakTOpUANIOB UX YUCTEH-
HBIMU 3HAYCHUSIMU TTOJTYIVIM:

3
y=(x —1,57)—M+
1
(x-1,57) , )
120 '

Ilpu pabouux pexumax OypeHus, B
3aBUCUMOCTA OT MOIIHOCTU OypOBOTO
CTaHKa U TIyOWHBI CKBaXXWHBI, OCEBast
Harpy3ka Ha 1071010 G U3MeHsIeTcs B TIpe-
nenax ot 0 mo 40 H, a BenmmunHa ckopocT
OypeHus1 MoxeT mocturath 10...14 m/4
u Boie [1, 2, 6], MO3TOMY [UISI COOTBET-
CTBUSI apTyMEHTa X BEMYMHAM Harpy3Ku
Ha gponoto G, a QyHKIMU y — pealib-
HOI CKOPOCTH OypeHUs V,, NX HYXKHO TIe-
peMaciTabupoBaTh, IS Yero BBECTU B
dopmyny (1) cooTBeTcTBYOIIME KO3 DU~
LIMEHTHI:
® 17151 IpeoOpa3oBaHUsI paquaHHON MepPbI

U3MEPEHUsI apTYMEHTa X B €IUHULIBI U3-

MepeHHUs Harpy3ku Ha gojioto G [H]

3HAYEHMSI X HYXKHO Pa3IeJnTh Ha HEKO-

TOpy10 KOHCTaHTy Cg;

@ 1151 pacTseKeHUsT (PYHKIIUY y TI0 BEPTU-
KaJii Hy>KHO BblpaxkeHue (1) yMHOXHUTb
Ha KOA(POUIMEHT TMPOTOPIIMOHATb-
HOCTH k.

B pesynbrare monesnb 1ist ONTUMUA3ALIUNA
CKOPOCTH MPOXOJKU MPUMET OKOHYATE b~
HBII BUI:

3 5
G [Ci—l,w] [Ci—l,w]
=k || =-1L37~——L 24|
Vu kv(c ’5] 6 10 @

G

J1Jist IPOBEPKHM JOCTOBEPHOCTU TOJTY-
YeHHOW Mozenu u e€ aJeKBaTHOCTHU
peasibHbIM YCJIOBUSIM OypeHUsI MCIOJb-
30BaHbl JJaHHbIC OYPOBBIX PAropTOB MO
3aKOHYEeHHBIM B KpacHomapckom Kpae
ckBaxkxuHaM Bocrouno-ITpubpeskHast Ne 9,
[Mecuanas Ne 7 u Kpynckast Ne 1. Cpennsist
MOTPELIHOCTh SKCIIEPUMEHTATbHBIX JTaH-
HBIX W JTAHHBIX, OTIPEIENIEHHBIX 110 MOJIe-

v,, MM

7

6

5

4

3

2

1

0 G, H

0 2 4 6 8 10 12 14 16 18
Mogenb V,,
V,, CkBaX1Ha 1

V_ CKBaXuHa 7
V ckBaxuHa 9

Puc. 5. byposbie aaHHble 1 rpaduK PYHKLUM

v, =£(G)

nu (2), cocraBuia 28%, 12% u 13% coot-
BETCTBEHHO.

Paccuutannas mo moaenu (2) KpuBas
CKOPOCTH IIPOXOAKHU U OIBITHBIE JaHHbIE
MPOBOAKU 3TUX CKBaXXWH MOKAa3aHbI Ha
puc. 5.

B pesysbraTe MOXHO CIeaTh CIEeAYIO-
11i€ BBIBOJIBI.

JlaHHbIe TTPOOYPEHHBIX CKBAXKWH IO~
TBEPKAAIOT, YTO MOJEb OypeHust (2) mo-
CTATOYHO TOYHO, CO CPEIHUMU MOTPEIL~
HocTsiMu 12...28% omuchiBaeT Ipoiecc
MEXaHUYECKOTO pas3pylleHusi IMOPOIbI.
IIpu sTOM cleayeT Y4YMThIBATH HMPUYM-
HY OTKJIOHEHHUsSI OIBITHBIX JAaHHBIX OT
aHAJIMTUYECKMX: OHO CBSI3aHO C TEM, YTO
OypeHue CKBaKMH IIPOBOIMIOCH Ha Iapa-
MeTpax, PeKOMEHIOBAHHbBIX MPOSKTaMU
0 pe3yjbTaTaM IIPOBOIKU COCEIHUX
CKBaXXWH, HO OHU NMPAKTUYECKH HE SIB-
JISIOTCSI ONTUMAJbHBIMU JIJISI  TaHHOU
CKBaXKMHBI.

B xone OypeHust ObLIM JOCTUTHYTHI OIT-
TUMaJIbHbIE PEXUMBbI, HO TOJIBKO JJISI OT-
JIETbHBIX MHTEPBAJIOB IJTYOMHbI, B OCHOB-
HOM TS CKBaXKUHBI N2 1.

OImbITHBIE U MOJIEIbHbIE TaHHbIEC MO~
TBepXKaalT, yTo Kpusas M.I. BuHrxama
nmeeT S-o0pa3Hyio (hopmy.

B ny6nukamuu [4] pekoMeHmIyeTcs uc-
MOJTH30BaTh OOIIETIPUHSITHIE CTATUCTUIE-
CKUe KPUTEPUH TSI OLIEHKY aIleKBATHOCTU
¥ KauecTBa CO3JaHHBIX MATEeMaTUUECKUX
Mojieniell, KOTOpble TO3BOJSIOT OBICTPO
OIIEHMBATh NX OCHOBHBIE TTapaMeTphl. Pe-
KOMEHIALNK pa3paboTaHbl MPUMEHUTEIb-
HO K TPAHCTIOPTHBIM CETSIM, HO, TaK KakK
CTATUCTUYECKNE KPUTEPUU SIBIISIOTCS
YHUBEPCATbHBIMU, OHU MOTYT OBITH TIPU-
MEHEHBI K MOJIEJISIM JIIOOBIX TIPOLIECCOB U
00OBEKTOB.

1151 olleHKM MOJeseil NCTIONb30BAINCh
MATh [TOKA3aTeNEen:

@ abCOMI0THAA CPEIHsAs OIIMOKa J;

©® OTHOCUTEJIbHASI CPETHSISI OIIMOKa Bp;

® OTKJIOHEHHME CPETHEKBAIPATUIECKOE U, ;
@ OTHOCWTETbHOE OTKJIOHEHUWE CpenHe-

KBAJIPATIIECKOE V},;
® K03(pDULIMEHT KOpPEesILun 7.

OrmnpenenuM 3HAYEHUsT KPUTEPUEB IS
HOBOI1 Moaenu (Taba. 1).

B HacTosiiee BpeMst moka He BeipaboTa-
HBl Y€TKWE 3HAYEHUST ITUX KPUTEPUEB,
MPU KOTOPBIX MOJIENIb CIUTAETCS TOCTO-
BEPHOIA, HO [UTSI MPAKTUIECKOTO IMTPUMeEHe-
HUS B IMyOJMKauu [4] peKOMeHI0BaHO,
YTO OTHOCHUTEJIbHBIE TTOKA3aTeN He TOJIXK-
Hbl ObITh Gosee 10%, a koadbdumeHT
KOppeJsILNY He ToJiKeH ObITh MeHee 0,9.
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Tabnuya 1
3HaueHus KputepueB afjeKBaTHOCTU
By, 033 0,16 038
3, 10,01% 9,08% 18,40%
B, 2,02 093 1,21
9, 6,13% 5,59% 5,85%
r 098 074 0,89

PesynbraThl MOKa3bpIBalOT, UTO MOJE/Ib
XOPOILIO KOPPEJIUPYyeTCs ¢ O0YpOBBIMU MIPO-
LieCCaM¥ M MPUTOIHA VIS YIIPABJICHUS OM-
TUMaJIbHOU TTPOBOJKOM CKBaXXMH, KO3(D-
(GUILIMEHT KOPPEJISIIINY MOJIEH C OYPOBBI-
MU TaHHBIMU OJTM30K K 1.

OCHOBHBIE BLIBOAbI

U PE3YJIbTATHI

1. AHa/IM3 OCHOBHBIX U3BECTHBIX MOAEIEN
OypeHUs NOKa3aj, YTO OHU UCTIOJIb3YIOT
TOJIBKO JIMHEWHBIA Y4aCTOK KPUBOU
M.I. bunrxama, aKkcTpeMyma He UMEIOT,
MO3TOMY K ONTUMM3ALMU U TIPUMEHE-
Huio B UBA HenpuroaHsl.

2. HoBas monenb OypeHust mpeacTasiie-
Ha TpeMsl YieHaMU pa3ioXeHust PyHK-
LIMU «CUHYC» B psi, MakjiopeHa, UMeeT
3KCTPEMYM, €€ ITOCTOBEPHOCTb MOJI-

TBEPXJIEHA pe3yJbTaTaMu TMPOOypeH-
HBIX CKBaXWH, KO3 MUIIMEHT KOPPes-
LMK MOJETU C OYpPOBBIMU NAHHBIMU
630K K 1.

. OKcrnepuMeHTalIbHble OypOBBIE NaH-

HbIE MOATBEPXKAAIOT, UTO MOJIEb MeXa-
HMYECKOM CKOPOCTU MPUTOIHA ISl
yIpaBieHUs] ONTUMAJIbHOW TPOBOJI-
KOl CKBaXXUH, KOA(DUIIUEHT KOppess-
LMK MOJETU C OYpPOBBIMHM JaHHBIMU
omu3ok K 1. ®
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Cucrema moHuUTOpMHra
COCTOSSHMS pe3epByapoB

M HOCOCHOM XpPOHUAULLA
ABAPUMUHOIO AMN3EeJSIbHOro
Tonnusea Ha o6bexkTax NAO
«FMK ,,Hopunbckumn Hukenn”»

Hmutpuii Eparos, fepman Ocagumii

B craTbe onucaHa cuctema reoTeXHUYECKOrO MOHUTOPMHI, MO3BOJIAIOLLAS NOMYYATh
BMArHOCTUYECKME AAHHBIE O COCTOSIHUM PE3epPBYdPOB M HOCOCHOM XPAHMIIMLLA ABAPMMHOIO
pmsensHoro Tornimea B Hopunbcko-TaMmbipckor sHepreTnyeckon komnanum B KpacHosipckom
kpae. Cuctema pa3paboTaHa, CNIPOEKTMPOBAHA, CMOHTMPOBAHA M COAEPXKMUTCS CUNAMM
OOO HayuHo-texHnueckun uentp «KomnnekcHbie cucteMbl MOHUTOPHMHra». Cucrema
dYHKLMOHMPYET B YCNIOBMSAX CYpPOBOTO KIMMATA € XofoM Temnepatyp ao 85°C u ycronumneo
pabotaer gaxe npu —60°C. MnaunpyeTtcs gansHenwee pa3BUTUE CUCTEMBbI U AOOCHALEHNE
€10 MHbIX 06BLEKTOB HO NPEANPUATUM, O TAKXKE PA3BUTME TEXHONOMMIM rEOTEXHUYECKOrO
MOHWUTOPMHIA B PEFMOHE B LIESIOM.

IMTAO «I'MK “HopuibcKuii HUKETh » —
poccuiickass TOPHO-MeTaJTypTudecKast
KOMTIAHWSI, SIBJISIONIASICST KPYIMTHEUIINM
B MUpPE TTPOU3BOANTENIEM HUKEIS U TIaJlIa-
nusi. JlaHHble XUMWYECKUE DJIEMEHTHI
ITUPOKO TIPUMEHSIIOT TIPU U3TOTOBIEHUM
TPAHCTIOPTHBIX CPENICTB, ANEKTPOTEXHIYE-
CKOTO 000pYI0BaHUSI, B PA3IMYHBIX CTUIA-
Bax C aHTUKOPPO3UIHBIMU CBOWCTBAMU
u T.0. LleHHOCTh paboTHI JAHHOTO TIpe.-
MPUSTUSL JUISI SKOHOMUKHU CTpaHbI He-
ocriopumal

29 masg 2020 roga mpou3sonuia oaHa U3
KPYMHEUIINX 9KOJIOTUUECKUX KaTacTpod B
. Hopunecke, cBs3aHHas ¢ pasrepMeTnsa-
Luel 6aka ¢ [U3eIbHBIM TOTUIMBOM B Xpa-
Hwumie B . Kaitepkane (paitoH Hopuib-
cka). [Ipousoruia KpymHeiias B ICTOPUHU
yTeuka HeTEeNpOAYKTOB B APKTHUUECKOM
30He, YTO cO31aJI0 Yyrpo3y aKocucteme Ce-
BepHoro JlegoBuroro okeaHa. JlaHHoe co-
obITre B KpacHosIpcKoM Kpae BO3HUKJIO 10
MPUYMHE HATMYUSI MUKPOTPEIIUH B OTHOM
13 3aMO0JIHEHHBIX PE3ePBYapoOB, UTO CTAJIO
BO3MOXHBIM BCJI€ACTBHE CHUIBHOTO M3HO-
Ca OCHOBHBIX (hOHIOB IKCILTYaTUPYIOILIETO
npeanpusitus [1]. CornacHo paccienona-
HUIO, TIPOU3OILJIO OCeJaHUe OCHOBAHUS

pe3epByapa, MOCTPOSHHOTO €11l B COBET-
CKUIi Mepro/l pa3BUTHsI TOCyIapCTBa, UTO 1
MPUBEJIO K pa3pbIBy Kopityca. YacTh cBaii,
Ha KOTOPBIX CTOSLI pe3epByap, ObLIU KOPO-
Yye MPOEKTHOM JJTMHBI U, KaK CJIeICTBUE, HE
ObLIY 3arTy0JIeHbI B CKAJIbHYIO MIOPOTY, HO
OINMPAIUCh HA BEYHYIO Mep3i0Ty. TasHue
MEpP3JIOThI MPUBEJIO K MOJABUXKHOCTU CBait
U OCEJAaHUIO KOHCTPYKIIMHU.

JlaHHO€ COOBbITHE HE MOTJIO MPOMTHU He-
3aMEUYEHHBIM, a OTHUM U3 OCHOBHBIX 3a-
KJIIOYEHUI cTajla He0OXOAUMOCTh peasli-
3allM1 Ha 0CO0O OMACHbBIX 0ObEKTaX Mpe-
MPUSITUS C YYETOM PUCK-OPUEHTUPOBAH-
HOTO MOJXOAa CTAallMOHAPHOW CUCTEMBbI
MOHHUTOPUHIA COCTOSIHUSI 3MaHUI U CO-
OPYXEHMI — CUCTEMbl T€OTEXHUYECKOTO
MoHuTopuHra [2]. Takyio cucteMy MOHU-
TOpPUHTA pa3paboTaivi U BHEAPUIU HA O0b-
ekTe crieranuctbl Komnanuu OO0 Ha-
YUYHO-TeXHUYeCKUil 1eHTp «Komriekc-
Hble cucTeMbl MoHUTOpuHra» (HTILL
KCM). B ropuszoHte 00603puMoro oymy-
IIIETO CUCTeMa TeOTEXHUIECKOTO MOHUTO-
pUHTA OXBAaTUT BCE OCHOBHBIE MPOMBIIII-
JIEHHBIE OOBEKTHI MPENTIPUSTUS, U CTAHET
BO3MOXKHBIM yIpaBiieHHe (PYyHKIIMOHATb-
HOU 1 9KOJIOTMYECKOU 0e30MacHOCThIO B
pervoHe!

[MepBoiMU 0OOBEKTAMU MOHUTOPUHTA
cTayv 3MaHus U coopyxkeHust Hopmibcko-
TaiiMbIpcKO¥i 3HEPTreTUYECKON KOMITAHUU
(HT3K), obecrieunBaroleii BOIOM, TEI-
JIOBOW M BJIEKTPUYECKON SHEPTUECH XKU3-
HeJesITeNbHOCTh HaceJIeHUST TPEX TOPOIOB
(Hopunbck, dynunka, Mrapka), 1ByX mo-
cénkoB (Caetrioropck u CHEXXHOTOPCK),
a Takxe Bcex npenmnpusatuii Hopuasckoro
MPOMBILIIEHHOTO paitoHa. B cocTas Botii-
1 Tpyrbl pedepByapoB PBC Ne 2 1 No 3,
a TakXe 3JaHMe HACOCHOUM XpaHWIWIIA
aBapuitHOTO AN3EIbHOTO TOTUIMBA.

PesepByapbl, Kaxblii 06bEMoM 20 000 M3,
UMEIOT CBaifHble COOPHO-MOHOJUTHBIE
GyHIaMeHTHI, peaqn30BaHHbBIE C IPUMe-
HeHueM 120 OypoOITyCKHBIX CBali-CTOEK C
OMMpaHeM MX Ha CKaJTbHBbIe TPYHTHI. CBaii-
HbIE OCHOBaHMSI KaXOTO U3 PE3ePByapoB
00BeIMHEHBI MOHOJIUTHBIM XKeJIe300€TOH-
HBIM TUTUTHBIM pOCTBEpKOM. JlaHHBIE 00B-
€KTbI BBITIOJTHEHBI B BUIIE KPYTIBIX MOHO-
JIUTHBIX 3KeJIe300€TOHHBIX TUTUT, pasfe-
JNEHHBIX NeOPMAMOHHBIMU LIBAMU Ha
4 paBHBIX ceKTOpa. B MecTax conpspkeHust
TUTUTBI POCTBEPKA C OTOJIOBKAMU CBaii ISt
KaXJI0ro pe3epByapa 00yCTPOSHBI Kee30-
O6eToHHbIe KanuTesnu. CpenHsisi BBICOTa OT
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YPOBHSI THWINA pe3epByapa OO0 obpesa
(ynmamenTa cocrapnsetT 1,2 M. Paccros-
HHUE OT HU3Aa IUTUTHI POCTBEPKA 10 THUIIA
Kape 3aroTHeHO CKAIbHBIM TPYHTOM, Ha-
XomsmieMcsi B MEpanioM coctosiHuu. [lo
TIePUMETPY OKPYKHOCTU (DYyHIAMEHTOB 1O
HACBIMU U3 CKAJTBbHOTO IIEeO0HS YCTPOSHBI
MOHOJIUTHBIE XKeJ1e3006TOHHbIE OTMOCTKHU.
O6a 00beKTa OBLTH BBEIEHBI B 9KCILTyaTa-
o Oosiee MOyBeKa Ha3aa — B aBrycTe
1971

HacocHas npencrasisier co0oit OTAeb-
HO CTOsII1Iee OJHOITAXKHOE 3MaHUE MTPSIMO-
yronbHol ¢dopmbl. [IpocTpaHcTBeHHAs
JKECTKOCTh ¥ TeOMETPUYIECKast HeM3MeHsIe-
MOCTb 3JaHUsT 00€CTIeYnBAETCS XKECTKUM
3alIeMJIeHUEM KOJIOHH B (hyHIAMEHTaX U
JIMCKOM MOKPBITHS. BHYTpY nmometieHus K
JKeJIe300€TOHHBIM paMaM KapKaca 3aKper-
JIEHBI CTAJTbHbIE PAMBbl, K PUTENSIM KOTO-
PBIX MOJBEIIEHBI MOHOPEIbCHI TEKTPO-
Teab(hepoB.

YcnoBus aKcrulyataliud 00beKTOB MO-
HUTOPUHTA SIBJISIIOTCST KpaliHe KECTKUMMU:
CPEIHEro10Bast OTHOCUTENIbHAST BIaXKHOCTh
BO3yXa 0KOJI0 76%, MUHUMaJIbHAsI TEM-
nepatypa Bo3ayxa cocrtasisier —53,1°C,
CpEeIHeroJoBasi HaXOAMTCS Ha YypOBHE
—10,2°C, a xon aOCOJIIOTHBIX TeMIIepaTyp
cocrasisieT 85°C. [Ipeanpusitie pacnoyno-
XKeHo 3a [ToJiIpHbIM Kpyrom.

CHCTEMA rEOTEXHUMECKOIO
MOHUTOPUHIA
CypoBble YCIIOBUS 9KCIUTyaTallun 00b-
€KTOB MOHUTOPUHTA O0YCITIOBWIN KpaliHe
cepbE3HbIe TPeOOBAHMS K JaTINKAM CUCTe-
MBI TEOTEXHUIECKOTO MOHUTOpUHTA. Bee
00BeKTHI IeprePUIHHOTO YPOBHST TOJIK-
HBl YCTOMYMBO (PYHKIIMOHMPOBATH TPU
M3MEHEHUSIX B OKpyXalollleil cpene mpu
JOTTYCTUMBIX TEMIIEpaTypax v BIaKHOCTU
Bo3ayxa. CrienanucTaMy KOMITAaHUH ObI-
JIV TIPOBEIICHBI UCCIEI0BAHUS B YACTU BbI-
0opa MOIXOISIINX U3MEPUTEbHBIX MPU-
OOpOB 151 AAHHOTO OOBEKTa MOHUTOPUHTA
¥ c(popMUpOBaH pabOUYMii TPOEKT, YCIIEII-
HO CMOHTHUPOBAHHBIN U peaTn30BAHHBIN
Takxe ¢ npupaeyeHueM HTL KCM.
O06opynoBaHWE CUCTEMbI T€OTeXHUYE-
CKOTO MOHUTOPHWHTA YCTAHOBJIEHO B KPH-
TUYECKH BaXKHBIX TOUKaX U 00eCTreunBaeT:
® V3MepeHre TeMITepaTyphl TPYHTa B Tep-
MOMETPUIECKUX CKBAXKIHAX;
® V3MepeHre TeMITepaTyphl U BIaXKHOCTH
BO3/yXa B TIOATIONBE;
©® KOHTPOJIb YPOBHSI TPYHTOBBIX BOJI B TThe-
30METPUYECKNX CKBAKMHAX;
©® KOHTPOJIb 1e(POPMAITMOHHOTO COCTOSI-
HUST CTPOUTENIBHBIX KOHCTPYKIUI (hyH-
NAMEHTOB 3[JAHUIA U COOPYXEHUN Mpu
TTIOMOIIIA WHKJIMTHOMETPOB.

Cepeep

ncrimo
3nanne ABK
BC
SwW
RS-485
ABK.INK.1 m.INK.1
ABK.INK.2 m.INK.2
ABK.INK.6 m.INK.n
DyHAameHT, DyHAAMEHT 1 Hecylme

KOHCTPYKLMY 06bEKTOB
Ha nnotuaake HedhTe6asbl

HecyLLe KOHCTPYKLMN
B 3faHun ABK

YcnoBHble 0603Ha4YeHUs

BC — 6a3oBas ctaHuus LoraWan ¢ aHTeHHOI

K — KOMMbIOTEP NPOMBILLNEHHbIR

M3 - 3KkpaH mMexceTesoit

SW - kommyTatop

SW - cyLiecTsytoLmit koMmyTatop

RS-485 — npeo6pasoBarenb UHTEPdeiica
RS-485/Ethernet

KopnopartueHas ceTb
nepefadn faHHbIX
3® MAO TKM
«HopunbCKuit HUKenb»

TenekoMMYyHNKaLUNOHHbIA
wkac

SW

M3

Llikach c6opa faHHbIX

m.TK.1 ABK.TG.1

m.TK.2

m.TK.n

CKBaAWHbI ANst U3MepeHus
TEMNepaTypbl rpyHTOB
06bEKTOB Ha nyoLaake

HedTe6asbl Mognonbe B 3gaHun ABK

Komnnekc TexHu4eckux cpecTB NoNeBoro ypoBHs

INK — n3mepuTenbHbIi MHKNMHOMETPUYECKIIA NYHKT

TK — NYHKT KOHTPOAS 1 U3MEPEHUst TEMNEPaTypHOr0 COCTOSHUS FPYHTOB

TG — NyHKT KOHTPONA ¥ M3MEPEHNS TEMNEPaTypbl 1 BAAXHOCTM
— NPOBOJHAs Nepesjaya AaHHbIX No uHTepdhercy RS-485
(npotokon ModBus RTU)

— NPOBOAHAA nepedaya AaHHbIx no Ethernet
(koHsepTauusa npotokona ModBus RTU 8 TCP/IP)

— NpoBOAHas nepefaya AaHHblx no Ethernet (npotokon MQTT)

— 0€3MpOBOAHAA Nepefaia AaHHbIX C NPUMEHeHEM
Texxonorum LoraWan

Puc. 1. ApqueKTypa CUCTEMbI reoTeXHU4eCKOro MOHUTOPUHIa

ApXUTEKTypa CHCTEMBI TpPEACTaBIeHA
Ha puc. 1. B Helt yCIOBHO MOXHO BbIfle-
JIUTh KOMTUJIEKC TEXHUYECKUX CPEJICTB IO~
JIEBOTO YPOBHSI, a TaKXe TEeXHUYeCKUe
CpelncTBa YpOBHSI LEHTpalIM3alnu JaH-
HbIX. Ha moneBom ypoBHE ycTaHOBIEHBI
U3MEPUTENIbHbIE WHKIMHOMETPUYECKUE
MTyHKTBI, ITyHKTBI KOHTPOJIST U U3MEPEHUSI
TEMIIEPATYPHOTO COCTOSIHUSI TPYHTOB,
MMyHKT KOHTPOJISI U U3MEPEeHUs TeMIepa-
TYPBI U BIaXHOCTH. JJaHHbBIE OT U3Mepu-

TEeJIbHBIX YCTPOMCTB MEPEAAIOTCS 110 CTAH-
IAPTHBIM IIPOTOKOJIaM B IKad coopa JaH-
HBIX, PACIIOJI0KEHHBIN B 3MaHUK aIMUHU-
CcTpaTUBHO-0bITOBOTO KoMmIuiekca (ABK).
OT MHKJIMHOMETPUYECKUX IIYHKTOB M
IIYHKTOB KOHTPOJISI X U3MEPEHUST TEMIIE-
paTypHOIO COCTOSIHUSI TPYHTOB JAHHbBIE
repeaaoTcs Mo 6eCIIpPOBOIHOMY KaHAY C
npuMeHeHueM TexHojorun LoraWAN.
JlaHHBIE OT ITyHKTa KOHTPOJISI U U3Mepe-
HMSI TEMITEPATYPhI ¥ BIAXKHOCTU — I10 IIPO-
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Puc. 2. AnnapatHblit 3an

BOJIHOU JIMHUU C TIPUMEHEHNEeM TPOTOKO-
sa ModBus RTU. ITogo6Hast opranusa-
LIS CUCTEMBI TEOTEXHUIECKOTO MOHUTO-
pUWHTA TTO3BOJIIIIA TIOJYYUTh U3MEPUTEITh-
HBII KOMITTIEKC Teorpacdriecku pacrpese-
JIEHHBIX O0BEKTOB Ha TEPPUTOPUU TIPEI-
MPUSITUS C BbIIayeil TaHHBIX KOHEYHBIM
TOJIb30BAaTEJSIM Ha BEPXHEM YPOBHE IIEHT-
panuzanuu nHhopMannu (puc. 2).

B Hacrosiiee Bpemst cucteMa reoTexXHu-
YECKOTO0 MOHUTOPUHTA TIO3BOJISIET TTOMTY-
4yaTh OOJIBIION O0BEM JaHHBIX, HAKOTLIe-
HUE KOTOPBIX U NATbHEUILINIA UHTEJUIEKTY-
aJTbHBIN aHATU3 TIO3BOJISIT OCYILIECTBIISITh
MPOIIeAYPHI TOCTOBEPHOTO TUATHOCTUPO-

BaHUSsI, TPOTHO3MPOBAHUS Y OLIEHKHU OCTa-
TOYHOTO pecypca TeXHUYECKUX OOBEKTOB.
[Tpu 3TOM BaxKHO y4eCTh BCE HIOAHCHI 9KC-
TUTyaTalu 00beKTOB IMarHOCTUPOBAHUS,
TaK Kak 3aTpyIHEeHa peaau3alus ux To4-
HBIX HUMPOBBIX MOJIE/ICH B YCIOBUSIX YKE
0oJiee YeM MoJyBEKOBOIO MCITOJIb30BaHMS
10 Ha3HAYCHUIO.

BHenpeHue cucteMbl Te0TeXHUYECKOTO
MOHUTOPHUHTA IMO3BOJISIET 00ECIeunBaTh
yIpaBjieHue HalEXXKHOCThIO TEXHUYECKUX
COOPYXXCHMI Ha MPEANpUSATUU U (PYHK-
LIMOHAJILHOM U 9KOJIOrMYecKoi be3omnac-
HOCTBIO B CYPOBBIX KTMMAaTUYECKUX YCTIO0-
BUSIX ApKTHUYECKOM 30HbI PD.

Cneuunanuctel HTH KCM He ToJabKO
3aMPOEKTUPOBAIU, HO U YCIIEIIIHO CMOH-
TUPOBAJIM U HACTPOUJIU 000pYIOBAaHKUE HA
00beKTe MOHUTOPUHTA. [lanbHeiiast nesi-
TEJbHOCTb CBSI3aHA C TEXHUYECKUM COMIEP-
XKaHMEeM CUCTEMbl, €€ HapalliBaHUEM C
JIOOCHAILIEHUEM UHBIX O0BEKTOB IUarHO-
CTUYECKUMU YCTPOMCTBaMM, a TaKXKe pas-
BUTHEM U COBEPLLIEHCTBOBAHUEM TEXHOJIO-
ruii 06padboTKM MHGMOPMALIUH.

SAKNIOYMEHME
BHeI[peHI/IC CUCTEM MOHMTOPUHIA 00b-
€KTOB IIPOMBIINIJIEHHOCTU, B TOM 4YMCJIC

pPACIIONIOKEHHBIX B APKTUYECKOU 30HE
P®, crmocobcTBYET COBEPIIIEHCTBOBAHUIO
TEXHOJIOTUI UX KCIUTyaTalliH.

Co3maioTcst He TOJBKO BO3MOXKHOCTHU
TpeAyNpexXaeHUsT Pa3BUTUSI aBapuil u
KaTacTpod Ha paHHUX CTaausX, HO W
W3MEHEHUsI TIPUHIIUIIOB UX COAEePKaHUS
C Y4ETOM TEKYIero W MPOTHO3HOTO CO-
CcTosIHUM. Bc€ 3TO HamnpsMmylo CBsI3aHO
¢ uudpoBoil TpaHchOpMaALIMEl KaX-
IOl KOHKPETHOW OTpaciii, B KOTOPOH
BHEIPSIIOTCSI  TEeXHUYECKUE  CPeacTBa
MOHWTOPUHTA, 4TO CIIOCOOCTBYET pa3-
BUTHUIO SKOHOMUKHU PETUOHOB U CTPAHbI
B Lejiom. ®

JIMTEPATYPA

1. PaznuB nqu3senbHoro ToruiBa B Hopuibcke //
URL: https://ru.wikipedia.org/wiki/Paznus_
nu3enbHOTO_ToruinBa_B_Hopuibcke (mata
obpamenust: 29.03.2022).

2. «<HopHuKenb» cO3MaeT aBTOMATU3UPOBAH-
HYIO CUCTEMY T'€OTeXHUYECKOTO MOHUTOPUH-
ra B Hopunscke // URL: https://www.nor-
nickel.ru/news-and-media/press-releases-
and-news/nornikel-sozdaet-avtomatizirovan-
nuyu-sistemu-geotekhnicheskogo-monitorin-
ga-v-norilske/type=news (1ata oOpalieHus:
29.03.2022).
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Komnanusa OO0 «MIIC codpr» — pa3padboT-
YUK IIPOTPAMMHOTO 00ECIIEUEHHSI [UTST TPOMBIIII-
JICHHOI aBTOMATH3allMi — BBIMYCTHIA HOBYIO
Bepcuto cBoero mpoaykta MasterSCADA 4D.
OCHOBHBIC 3a1a4yM, KOTOpbIe pelnaeT Master-
SCADA, — c60op 1aHHBIX ¢ 000pyIOBaHUs, 00-
paboTKa 1 apXUBALIUS TIOTYYEHHBIX TaHHBIX, BU-
3yaln3alysi 1 aHaJTMTUKA B BUjie rpaduaeckux
MaHese, TpeHIoB u oT4éToB. M3MeHeHus: u
HOBBII (DYHKIIMOHAJI TIO3BOJISIIOT COKPATUTh
BpeMsT pa3pabOTKH TPOEKTOB, YIYYIIAT Obl-
CTPONEUCTBIE, OTKPHIBAIOT HOBBIE CIIOCOOBI UC~
MOJIb30BaHMsI CTAHIAPTHOTO (HDYHKIIMOHAIA,
a TakXe TO3BOJISTIOT PeaM30BbIBATH elIé oJiee
CJIOKHBIC M MHTEPECHBIC 3a1a4U TPOMBIIILICH-
HOI1 aBTOMATH3aI[MK HAa PA3INYHBIX OOBEKTAX U
MPOU3BOACTBAX. B mepBylo ovepens, ciemyer
OTMETHTh CJIEAYIOIIIE BO3ZMOXKXHOCTH: TIOBBIIIIE-
HUE YPOBHS MH(MDOPMAIIMOHHON Ge30MacHOCTH
paboOThl CUCTEMbI, WHTETPAIIMI0 CTOPOHHUX
ouonuotek uepe3 NuGet mis mporpamm C#,
YBEJIMYEHUE CKOPOCTU BBIOOPKH COOOIICHMIA

O 0

U3 apXrBOB U OOHOBJIEHUE CHUCTE-

MBI BU3yanu3anuu. [leMoBepcuio
MMPOrpaMMbl MOXHO CKa4arh C
caiiTa https;//masterscada.ru. E

O6bsBnensl utorn XVIII EBpomeiickoro
KOHKYpca Ha JIyUIIylO CTyIeHYECKYIO HayqYHYIO
paboty ISA (ESPC-2022).

Bombimoro ycrexa 1oOMINCh CTYIEHTHI U ac-
nupaHTel ['YAIL. 3010ThIMU MeoalisiMU Ha-
rpaxkneHbl: Cepatok Kcenust, [onuaposa Buk-
Topusi, Domunbix AHHa, [opaeeB Muxaw, Tio-
puHoBa Buonerra, Kazaguo Jdanusne. Cepe6-
PSHBIMU MENadsiIMU HarpaxiaeHbl: AKOISH
benna, IpuropreB Esrenuii, laBunosuy bopuc,
Kysbmenko Bnagumup, benoBa Mapust, Paccbi-
xaeBa Mapust, CtennaHoB Hukurta. BpoH30BbI-
MU MeJaisIMU HarpaxaeHsl: AdanacbeBa Buk-
Topusi, [opaeeB MUBan, MupoiHnueHko Huku-
Ta, HenameB Cepreit, PackonnHa AHacracus,
PycanoB Makcum, PeikoB Koncrantun, CuH-
kuH Muxawi, CokonoBa Kcenust, Boopsbiiios
Anekceii, Kimmmoukuna Jlugusi, CaBenko Po-
crucias, Typ Anb0uHa.

Komanna ynuBepcuteTa craia mooeaurenemMm
B 00I1lIEM MeaJIbHOM 3a4ETe.

Kowmmanus Delta Electronics mpencraBuiia
HOBYIO cepuio obuienpoMbinuieHHbIX AC/DC
MCTOYHUKOB NutaHust — PMT?2. [lanHas cepus
SIBJISIETCS] TIPOJIOJDKEHUEM PA3BUTHST YK€ XOPO-
110 3apekoMeHaoBaBiieit cedst cepuu PMT.

OcHOBHas 0co-
OEHHOCTb ICTOYHHU -
KOB nuTaHust cepuu PMT2 — 5T0 uX HU3KOIPO-
wnbHast KoHcTpyKuMsi. BeicoTa Gi10ka muTa-
Hust coctaBisier Bcero 30 mm. [Ipu atom mo-
CTYITHBI MOJIEJIN C IIUPOKUM BBIOOPOM BBIXOM-
HBIX MolIHocTei: ot 35 mo 350 Br. BxomHoit
MaIa30H HampsokeHnii cocrasisieT 90...264 B
TepeM. TOKa — TSI HEKOTOPBIX MOJIeJeit BEIOOD
HEOOXOIMMOTO BXOJHOTO JHAIa30Ha OCYy-
LIECTBIISIETCS] C TIOMOIIIBIO MTEPEKITIOYATeNs, HO
B OOJIBIIMHCTBE MOJENel peann3oBaHa PyHK-
LIMsI IIAPOKOTO aBTOAMATIA30HA TIO BXOITHOMY
HanpspkeHu10. Habop BBIXOMHBIX HATIPSDKEHU I
cocrasisger: 12, 15, 24, 30, 36 1 48 B mmocT. Toka
€ BO3MOXKHOCTBIO peryaupoBku +10%. [puaém
HEKOTOPbIE MOJIEJTH JOCTYITHBI C BCTOMOTATETh-
HBIM KaHaJIOM Ha 5 B it moakimoveHusi, Ha-
MpUMep, BEHTWISITOPOB WJIM KOHTPOJIEPOB
ynpaneHust. Bce monenu cepun PMT2 umetor
IIUPOKUI AMAMAa30H pabOINX TEMIIEpaTyp OT
—30°C mo +70°C (3amycK BO3MOXEH IpH
—40°C). B pexume oXumaHUsI UICTOUHUKH TTU-
TaHus noTpeosiioT MeHee 0,5 BT.

Pacu€THbIil CpOK CIIy>KObI 2JIEKTPOJUTOB B
HUCTOYHUKE MUTaHUs cocTaBiser 10 et (mpu
BXOAHOM HampspbkeHuu 230 B
nepeM. Toka, 50% Harpyske u
TIPU TeMIIepaType OKpyXKarolen
cpembl +40°C).

Kommanust «AIBaHTUKC» — POCCUMCKUIA TIPO-
W3BOIUTEINb TIPOMBIIUICHHBIX KOMITBIOTEPOB U
BCTPanBaeMBbIX CUCTEM — TIPOBEJIa TECTUPOBAHLE
psina CBOMX TIOMY/ISIPHBIX U3/IENTNi HA COBMECTHU-
MOCTb C OTepalMoOHHON crcteMoit Astra Linux
npousBoacTea OO0 «PycbUTex-Actpa». [o pe-
3yJIBTaTaM TeCTUPOBAHUSI ObUTH IOy IeHBI CEPTH-
(brkaTel COBMECTIMOCTH, UTO TAPAHTUPYET MO~
HOLIEHHYIO paboTy uznenuii. B omkaiiiem Oymy-
IeM TUTAHUPYeTCsT TPOIOKEHUE TECTUPOBAHUS
1 TTOJTyIeHNE COOTBETCTBYIOIINX CEPTU(MDUKATOB.

Ha naHHBIII MOMEHT TTOJTy4eHBI cepTUhUKA-
THI HA CJIEAYIONINE KOMITBIOTEPHI:

o IPC-SYS8FN2 — yHUKaIbHBIN O€3BEHTUIISI-
TOpHBI KoMIbloTep BbicoToir 1U ¢ Bo3-
MOXHOCTBIO PE3epPBUPOBAHHOTO TUTAHUSI.
Kommnbiotep IPC-SYS8FN2 paGortaer Ha
6aze mpormeccopa Intel Core i7-9700TE
(1.8/3.8 GHz, 12 MB, 8 sanep) wiu Ha Jifo-
6om npyrom CPU Intel Core 8 umm 9 moxo-
neauss LGA1151 ¢ TDP mo 35 Br. Ilpm
UCToNb30BaHUN DC-UCTOYHUKOB MUTAHMS
QIMATIa30H PabOUUX TEMIIePaTyp COCTABIISIET
ot —40 10 +60°C, 1Mo3BoJIAsA UCIIOIL30BATh
KOMIIBIOTED B HEOTAITMBAEMBIX TOMeEIIe-
HUsIX. [IUTaHue KOMITBIOTEPA OCYILECTBIISIET-
ca yepe3 220 B mepeMeHHOro TOKa WU
9...36 B mocrositHHOTO TOKa (2 BapuaHTa),
a TakKe BO3MOXKHA OMIIMOHATTbHAS yCTAHOB-
Ka: pe3epBUPOBAHHBIN OJIOK TTUTAHUS U Ba
BBOJIA TUTAHUSI.

o ER-3100 — SKOHOMWYHBII KOMITAKTHEII
BCTPanBAEMBbIil KOMITBIOTEP HAYATTbHOTO YPOB-
HsI [UTs1 0a30BBIX 33124 aBToMaTu3anuu. Kom-
MBIOTEP MOCTABJISIETCSI ¢ TpoiieccopoM Intel
Celeron N3350 mnu Intel Pentium N4200,
moanep:xusaet 1o 8§ ['b onepatuBHOI mamMsITh.
Ha 6opty 4 mopra USB 3.0 u 4 COM-niopra:
1 x COM (RS-232/422/485, 5 B unu 12 B,
pazseéM RJS0) 1 3 x RS-232 ¢ pazsémamu DBO.
[Muranue opraHusyeTcs Ha 6a3e UCTOUYHUKA
ITOCTOSIHHOTO TOKa Ha 9...36 B.

o ER-3101 u ER-4101 — Ge3BeHTUISITOPHBIC
BCTpanuBaeMbIe PEIIEHUS C OOJIBIINM YHCIIOM
TOCJIEIOBATENILHBIX TIOPTOB: IO YMOTYAHUIO
B YCTPOICTBA YCTAaHOBJIEHBI 9 KOMOMHUPO-
BaHHbIXx COM-mioptoB RS-232/422/485 ¢
BO3MOXHOCTBIO MX paciiupenus 1o 12 mop-
TOB, YTO ONTUMAIBHO TOAXOANT Ui cOOpa
TeXHOJIOrMuecKux naHHbIX. ER-4101 mpen-
Ha3HAYeH I paOOTHI TPU SKCTPEMATbHBIX
Temrepatypax: oT —40°C mo +70°C.

® ER-6100 — koMmakTHOE HEOOCTYKMBaecMOe
BCTPAMBAEMOE PEIIEHNE, KOTOPOE MOIIEePKI-
BaeTcs B HauuMuuu Ha ckiage. Ha 0Oase
ER-6100 M0XHO 3(h(h)eKTHBHO OPraHU30BaTh
cOOp TEXHOIOTUUECKUX TAHHBIX C 000pyI0Ba-
HUsI, YCTAHOBJIEHHOTO B HEOOCITYXXMBaEMBIX
TIOMEILEHUSIX W B YCJIOBUSIX IMOBBIIICHHON
TeMIepaTypsl Bo3myxa. biaromapst ortcyt-
CTBUIO TBIIKYIIIMXCS YACTE B CUCTEME OXJTaXK-
NEHUST HET HEOOXOIMMOCTH B ITEPUOANIECKOM
MOHHUTOPUHTE COCTOSTHHSI YCTPOUCTBA.

Takske MPOTECTUPOBAHEBI M B CKOPOM BpeMe-

HU TIOJTyYaT CepTU(UKATBI COBMECTUMOCTH pa-

TepuHckux Tiat SYSI1-2-Al0, E E
SYS1-3-A10, IPC-7220-A10. o

=

Ooune ctaHLMK Ha 6a3e ATX ma-
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BocctaHoBNEeHue
Pa6boToCcnocobHOCTH
ueHTpudpyrm L1-30
M MOAEepPHM3AaLUA CUCTEMDI
ynpaBneHus

[anuHa Becenyxa, Makcum AHToHEHKO

B cratbe onncaHa MogepHM3aums cucteMsl ynpasneHus ueHTpudyrom LI-30
Ha 6ase poccuiickoro nporpammHoro obecneuverns MasterSCADA 4D.

B 1957 1., emé mo 3HaMeHUTHIX beaku n
CTpesiku, Ha OpOUTY OTIPABUINA COOAKy
no kimuke Jlaika. Ho, kak n3BecTHO, KOC-
MOC HaYMHAETCS C 3eMJIN.

[TaMATHUK TIEPBOMY KMBOMY CYIIIECTBY,
3amylIeHHOMY B KOCMOC, YCTaHOBJIEH Ha
TEPPUTOPUM HAYUHO-MCCIIEIOBATEIHCKOTO
HCIIBITATEIbHOTO 1IeHTpa (I. MockBa, [1eT-
poBcko-PazymoBckas ajiesi, paiioH cTa-
nroHa «JlmHaMmo»). UMeHHo ¢ 3Toro Mecra
Hauajach IepBasi MOArOTOBKA JIETYMKOB-
HCIIBITaTEN e yKe BHe Kapyceseil; Ha Ipo-
(beccronanbHOI LIEHTpUdYTE.

O06s3aTeIbHBIM MEIULIMHCKUM 00CIIe-
JIOBaHUEM SIBJISIETCSl BpallleHWe Ha 1IeH-
Tpudyre B CUAIUYEM TOJOXKEHUM C TIepe-

Puc. 1. Llentpudyra Li-30 8 80-e roab!

rpy3koit 3g u 5g. B 2021 1. 6611 peanuzo-
BaH IPOEKT I10 CO3IaHMIO MOIEPHU3NPO-
BaHHOI CCTEMbI YIIPaBJIeHUSs LIEHTPUQY-
ru 11-30 (puc. 1), pacrionoxeHHoit B HU-
NI (AKM u B3) IHWK BBC MuHo6o-
ponbl Poccun (. MockBa), ¢ TOMOIIIbIO
POCCHUIACKOr0O MPOrpaMMHOr0 obecreye-
HUS 1 000pYIOBaHMsI.

CucrteMa yrpapiaeHus neHtpudyru L1-30
ObLIa M3rOTOBJIEHA 1 BBeIcHA B OKCILIyaTa-
LMo mBeackoii hpupmoit ASEA B 1963 1. 1o
TeXHUYEeCKOMY 3aaaHuio [ocymapcTBeHHO-
ro Hay4HO-UCCJIE0BATEbCKOIO UCIIbITA-
TEJIbHOT'O MHCTUTYTA aBUALIMOHHOM M KOC-
muyeckoit menuiHbl (THUW AuKM).
Bcé cBo€ Bpems cylllecTBOBaHUS LICHTPU-
(dyra skcruyaTupoBasach B MHTepecax

BpayeOHO-JIETHOM BDKCHEPTU3bI JIETHOTO
coCTaBa, IPOBEACHUST HAyYHO-UCCIIeI0Ba~
TEJIbCKUX U COMPOBOXKIECHUST OITBITHO-KOH-
CTPYKTOPCKUX padoT [1].

MamuHa crocoOHa pa3BUBaTh Iepe-
rpy3ku 10 30 eTMHUL TPU MaKCUMaJIbHOM
rpaadeHTe Sg/c. 3a mpolleanme aecsaTh-
JIETUSI MalllMHa MOABeprajach PeMOHTaM,
TeM He MeHee 10 CHX TP MTPOI0JIKAIOT UC-
MOJIb30BaThCsl OCHOBHBIE MeXaHUYECKUe
KOMITOHEHTBI TOH, TIepBOil LIEHTPpUGYTH:
MPUBOJI, PEIyKTOP, (hepMa ¢ OCEBBIM Ba-
JIOM, BBI3bIBasi BOCXUIIIEHUE Ka4eCTBOM U
JIOJITOBEYHOCTHIO.

Hecxonbko et Ha3an B CBSI3U C BBIXO-
JIOM U3 CTPOSI 3HAUMMBIX y3JIOB JIEKTPO-
YCTAaHOBOK U3-3a TIPOBENEHUS DPSIOM
CTPOUTETHHBIX pabOT MOTPEOOBATIOCH BOC-
CTaHOBJIEHNE PaOOTOCTTIOCOOHOCTU U BO3-
oOHoBJIeHUEe T1aHoBbIX pador HUMULI.
B nauane suBaps 1988 roma miBemckast
ASEA u mBeiinapckass KomrnaHusi Brown
Boveri 06beiMHUIUCD [J151 CO3AHUST KOM-
nanun ABB, mostomy yuacte ASEA B pa-
00Tax 0Ka3aJoch HEBO3MOXHBIM, a yda-
crtre ABB HeBbiromHbIM [2]. OcyliecTBUTH
paboThl MOXHO OBLIO TOJBKO C BHECEHU-

ule] » ol fowe M,
o[°]
—

Puc. 2. Mopenb 0CHOBHOro ABUXEHUA LeHTpUpyru
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Puc. 3. UHTepdheiic npoBepKu paboTbl MOAENU OCHOBHOTO ABUXEHUA LeHTpUdyru

€M M3MEHECHUI1 B CCTeMbI YIIPaBJICHUS U
3JIEKTPOITUTAHUSI, KOTOPhIE TTOTpeOOBaTN
nepernpoekTupoBanus. He3ammanupoBaH-
Hasl aBapus IMO3BOJIMJIA CIIPOCKTUPOBATh U
pacipeHre GyHKIIMOHATbHBIX BO3MOX-
HOCTell KOMILIeKca 3a CUET MPUMEHEHMS
aBTOMATU3UPOBAHHOM CHCTEMBI YIIpaBJIe-
HUS UECHTpUMYTO C MCIIOJb30BaHUEM
POCCUIICKOTO 000PYIOBAaHMUSI U IIPOTPaMM-
HOTO 00ecTicUeHUSI.

HoxymeHTanusi 1963 rona Obuia ycra-
peBIlIeii, He CyIIecTBOBajla B 3JIEKTPOH-
HOM BUJE U He Obl1a akTyajabHoM. [lon-
poOHOE onurcaHe 0COOEHHOCTE! 1 PeXu-
MOB pabOThI BCEro KOMILIEKCa LIEHTpU (Y-
TY OCYIIECTBIISIIOCH B TECHOM COTPYIHM-
YECTBE C IKCILTYyaTUPYIOIIUM TIEPCOHATIOM.
TTocne BbIOOpa MPUHLIMITUATBHBIX pellie-
HUI TI0 COCTaBy 000pYIOBaHUs yIpaBie-
HUSI 0Kaszajaoch, YTO C IPUMEHEHUEM
MPUHIUITMATIBHO HOBBIX YCTPOMCTB, HE CY-
LIeCTBOBABIIKX B 1963 roay, MaTemMaTuye-
CKHE MOJIEJIM TOJIKHBI ObITh MHBIMU. BbL10O
MPUHSITO, YTO MOBEACHNE CKOPOCTU Bpa-
LIEHUsT UEHTPUDYTU MOXET ObITh yIpPO-
IIEHO M TIPeACTaBJIEHO KaK BpallleHue
HMIeaJbHOIO Teja B HEBECOMOCTH C Tepe-
MEHHOM BEJIMYMHOU MOMEHTA MHEPLUU.
Ha puc. 2 npencraBieHa Moaeab OCHOB-
HOTO ABMXXEHUs, rae 38eH0 W1 onucbiBa-
€T 3aBUCUMOCTb YIJIOBOM CKOPOCTH ® U
YIJIOBOTO TOJIOKEHUSI ¢ OT BEJIUMYMHbI
yIpaBJIsioliero (OropHOro) HampsKeHUst
Ha TUPUCTOPHBIX MpeoOpa3oBaTeisix. 3Be-
HO W2 onuchIBaeT 3aBUCMMOCTb Ieperpys3-
KM N OT yIJI0BO# cKopocTH [3].

3anaya cucTeMbl yIpaBjieHus — MOBTO-
PUTb MaKCUMaJIbHO PETMCTUYHO JIMHEH-
HbIi1 TOJIET, BOCTIPOM3BECTU TMHAMUKY Tie-
PErpy30K U coepeub 310POBbE JIETHOTO CO-
cTaBa, MPOXOJISILEro UCTIBITAHUS BO Bpe-
M3 CTapTa BpallleHUsl, TpU ObICTPBIX U aBa-
PUIiHBIX ocTaHOBaX. [L1s1 peanusanuu aTux

3a/a4 CHavyasa ObLIM CMOJIEIMPOBAHbI CHU-
cTeMa yrpaBjieHus U Mpoliecc BpalleHUst
o0bekTa. [ 3TOro HallMMU MHXeHepa-
MH, YK€ paHee CTaJKUBAIOIIMMUCS C Ta-
KUMM 3afadyaMM TIpU MPOEKTUPOBAHUU
aQHaJIOTMYHOM CUCTEMBI YIIPABICHUST 1IeH-
tpudyru B LITTK um. FO.A. Tarapuna, ObI-
Jla pa3paboTaHa MaTeMaTHJecKasi MOIeIb
U MpoBeJeHa olleHKa e€ paboThl B cpelie
MasterSCADA 4D Ha s3bikax ST u C#
(puc. 3).

J1Jist TIaBHOTO IBUKEHUSI UCTIOTb3YeT-
csl 3allylleHHBI B padoty B 1963 romy
3JIEKTPOTIPUBO/. 3a MoJavy HaIpPsDKEHUs
10 kB uepe3 TpaHchopmaTop oTBevaeT
KPY TER_SP15 Etalon mpousBomcTBa
000 «TaBpumna dnextpuxk MCK», a pery-
JINPOBAHUE MPOMCXOAUT Yepe3 CUCTEMY
yIpaBJICHUS] KOMIUJICKTHBIM THPUCTOP-
HBIM 3JIEKTPOTIPUBOAOM TPOU3BOJICTBA
000 «Dnekrporexcepsuc» (HoBoTpouiik).
Lndposas cuctema perympoBaHusI 1IKa-
(ha obecrnieunBaet nojaIepKaHUE B 3a/1aH-
HBIX TIpe/iesiaX HATIPSDKEHUST U TOKA SIKOPSI
ajekTpoaBuraresisi. MismMeHeHue apyrux
rnapamMeTpoB LEHTPUMDYTH Uil CO3MaHUs
OILYIIEHMUIA, CBA3AHHBIX C MEPErpy3KaMu,
GJM3KUMU K TeM, KOTOPbIE MPEICTOUT UC-
MbITaTh JETYMKY BO BpeMs MOJETa MpU
Pa3HBIX 0OCTOSITEILCTBAX, BO3JIOXKEHO Ha
BEPXHEYPOBHEBYIO CUCTEMY yIPABJICHUSI.
OTa ke BepxHeypoBHeBast ACY obecrieun-
Jla pacumpeHre GyHKIMOHAIBHBIX BO3-
MOXHOCTe LeHTpUudyru U e€ MHTerpa-
LIMIO C CYILECTBYIOIIMMU MTPOrPaMMHBIMU
KOMILJIEKCAMU MOJIEJIUPOBAHUsL JIETHOI
NESITeIbBHOCTH U OTPabOTKKM 3PrOHOMUYE-
CKMX XapaKTePUCTUK COBPEMEHHbBIX MaHe-
BPECHHBIX CAMOJIETOB, a TAKXE MPEIOCTAB-
JIEHUsSI BO3MOXHOCTH OIepaTopy TOYHO

3HATh M MOHUMATh COCTOSIHUSI BCEX CO-
CTaBHBIX YacTell BO BpeMsi BpalleHust. Bcé
MepevYrCcIeHHOe BBIIIE, WU HE TOJBKO,
HeoO0XOAMMO ObLJIO pPELIUTh KOMaHae
nHxeHepoB. Cepjilie CUCTEMbI — J1Ba IIKa-
da ympaBieHUsT ¢ KOHTpOJLIepamMu
TREI-5B-05 M903E (dupma <«Tpeu»,
Ilen3a) co cpenoit pa3paOOTKU U UCIIOJ-
HuTenbHOI cuctemoit MasterSCADA 4D
(xkomnanust «MIIC codp1», Mocksa).

OcoO6EHHOCTHY U CIIOXKHOCTH B paboTe:
® paboTa C KPUTUYECKU BaXKHBIM OOb-

€KTOM;

©® KOHCTPYMPOBaHUE W W3TOTOBJIEHUE
TIPUHIMITHATIEHO HOBOTO ITyJIbTa OTiepa-
TOpa BpamieHus sl TUCTAHIIMOHHOTO
yIpaBlieHUsI LIeHTpUdyroii u mkada
ABTOHOMHOTO YTIPaBJIEHUSI TJIABHBIM
3JIEKTPOTIPUBOIOM (CUIIOBOTO Mpeodpa-
30BaTelIs);

@ pa3HOoOOpa3ue BCIOMOTaTeIbHbIX TTPO-
1IeCCOB U AJITOPUTMOB (PEXMUMBI 3aITyC-
Ka, BpalleHUsI, OCTAaHOBA, OJIOKMPOBKYU
¥ CUTHAJIA3AlIiN);

@ peanu3aiys CelMalbHbBIX A ITTOPUTMOB
UTSI BOCTIPOM3BEIEHUSI UMUTALINY Tiepe-
TPYy3KU BO BpeMsI BpallleHNST,

@ Crienuain3upoBaHHbBIN UHTepdelic ore-
partopa;

©® HEOOXOOMMOCTh YTOUHEHUS TapameT-
POB Tpo1iecca «Ha XOmy» TIPU TECHOM CO-
BMECTHOI paboTe CO CreruainucTaMu
HHWMU.

B aT0i1 cTathe MBI MEeM BO3MOXXHOCTh
OCTAaHOBUTHCSA JIMIIb HAa HEKOTOPBIX
KJTIOUEBBIX MOMEHTax perieHusi. Pabora ¢
KPUTUYECKUM OOBEKTOM — 3TO HE TOTBKO
OTBETCTBEHHOCTh 32 XW3Hb U 3I0POBbE
JIETYMKOB, HO U COOIIOAEHNE OOJIBIIOTO
crucKa TpeOOBaHUM: PaaNO3IEKTPOHHOMN
3alIUTHI, XWBYYECTM U CTOMKOCTH K
BHEILIHUM BO3AEMCTBUSIM, HAIEXHOCTH.

Cucrema aBTOMAaruU3alUM TOCTPOEHA
KakK pacrpesieI€HHasi MHOTOYPOBHEBAsI U C
HCIIOJIb30BaHUEM TIPENMYIIIECTBEHHO POC-
CUIACKOTO 000pPYIOBAHMSI.

CepBep, TmpeoOpa3oBarenu UHTEp-
delicoB, KOMMYTaTOpPbl 1 MOHUTOPHI 3a-
KyruieHbl umropTHble. MasterSCADA
HCIIOJIb3yeTCsl He TOJbKO Kak SoftLogic
B KoHTpoJsuiepe (MasterSCADA 4D), Ho
n kxak SCADA Ha BepxHeM ypOBHE
(MasterSCADA 3): o6paboTka 1 apXuBH-
poBaHMe JaHHBIX, pean3alus nHTepderi-
COB ofepaTopa, UHTETPaLMs CO CMEXHBI-
MU CUCTEMaMMU, OTYETHI, TPEH/IbI.

Kaxk u Bce npyrue 3Tarbl, MpoeKTUpoBa-
HUe TyJbTa AUCTAHUMOHHOTO YIpaBiie-
HUSI orepaTtopa BpallleHUs! LeHTpudyroit
(nanee — [11Y) nmpoxoauyio B TECHOM CO-
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Puc. 4. ®oto MAY 6b1210 1 cTano

tpyaHndectBe ¢ OAO «HayuHo-ucmbITa-

TEJbHBIII WHCTUTYT 3praTUYeCKUX CH-

cTteM». BeIMepsitoch BCE 10 CAaHTUMETPOB,

HEOOXOIUMO OBUIO YIYYIIUTh SPTOHOMHU-

KY 1 yI0OCTBO pabOTHI OTIepaTopa 3a Myjib-

TOM C MPUMEHEHNEM COBPEMEHHBIX, ITU(]-

POBBIX CUCTEM YIpaBJICHMS U OTOOpaxke-

Husg wHpopmanuu. CpaBHUTh HOBBIN U

CTaphIil MyJBTHl MOXHO Ha puc. 4. [Tynsr

ObLI M3TOTOBJICH Ha 3aBOJE KOMITAHWU

KWT-BHepro [4, 5].

[lynwr ynpaBneHust pa3nenéH Ha 2 ya-
CTH, JIeBasi CIY>KMUT JUISI 3aITycKa M TTOAro-
TOBKM PaOOTHI CUCTEMbI B PA3HBIX PEXKM-
Max, a IpaBasi YacThb ITyJIbTa UCITOIb3YEeTCS
YK€ BO BpeMsI BpallleHUsI, KOT/Ia OrepaTop
B PYYHOM pexXume (opMUpYeT 3a1aHue 1o
KOMaH/Ie MEIMIIMHCKOIo IepcoHanta u
CJICAUT 32 BEJIMYMHOM CO3/1aBaeMOM Tepe-
TPY3KHU.

B II1Y ycraHOBiEH MPOMBIILJIEHHBIM
0e3BEeHTWISITOPHBIN KoMmIbioTep Kingdy,
Ha KOTOPOM pa3BEpPHyTa KIMEHTCKas
YacTh CUCTEMBI /11 pabOThl ¢ MOHUTOPA-
MM U HCIIOJb3YETCS] OIMH KOHTPOJUIED
TREI-5B-05 M903E 1 nHTe11eKTya bHbIC
Moayau cepurt M900. KoHTposiep u Mo-
Iyl OTBEYalOT 3a CUMThIBAHME U oOpa-
OOTKY CUTHAJIOB CO BCEX OPraHOB YITpaB-
JIEHUs, a UMEHHO C KYJayKOBBIX Tepe-
kmouateneit ¢pupmbl Kraus & Naimer,
C YIJIOBBIX MHKPEMEHTHBIX SHKOJIEPOB
JINP-601a, Takxke BBIBOL YMCIOBBIX
3HAYCHU I, BBEIEHHBIX C TTOMOILBIO HUX Ha
cerMmeHTHbIe MHAMKaTopbl CMU-2 pup-
mbl OBEH. Ha koHTpoJIepe TakKe pea-
JIN30BaHbl BOBMOXKHOCTH:

@ BbIOOpa OIHOTO U3 YETBIPEX PEKUMOB
yIpaBJIeHHUS LIEHTPUMYTOii: pydHOTO (OT
opraHoB ynpasieHus [11Y), aBTomatn-
3UPOBAaHHOTO (110 3apaHee CO3TaHHOMY
CIIEHapHIo), MTUJIOTUPYeMOoro (IO pac-
y€THBIM TIapaMeTpaM, c(POpMUPOBaH-
HBIM CYILECTBYIOIIMMU CUCTEMaMH MO-
NETUPOBAHUS IESITCIbHOCTH), CEPBUC-

HOTO (C OTKJIIOUYEHWEM TIPUBOTHOTO
JIBUTATENsT U OJOKMPOBKHU BpPAILECHUS
Win pasieibHbiM BkIoueHuem KPY,
KOMIUIEKTHBIM TUPUCTOPHBIM 2JIEKTPO-
TIPUBOIOM U MACJIOHACOCOM);

® BBIOOP UCIIOTb3yeMOl KaOWHBI ¢ map-
KOBKO#l B Hy>XHO€ MECTO B 3ajie Bpa-
IIEeHNS;

® co3maHue, COXpaHeHUe 1 3arpy3Ka aBTo-
MaTHU3UPOBAHHBIX CIIEHAPUEB YIIpaBie-
HUS HeHTpUQyToi Mo meperpys3Ke 1 yr-
JIy TIOBOPOTA KaOWHBI;

® pydYHOeE yTMpaBlieHWe BEIUIYNHON Tepe-
TPY3KU MOCPENCTBOM OpTaHa PyYHOTO
YIIpaBJIeHUsI B TIpeneiax, OrpaHudIeH-
HBIX TEXHOJIOTMYECKU ¥ TIPOTPAMMHO OT
0,05g o 15g;

@ py4YHOE yIpaBJieHUe BETMIYNHON CKOPO-
CTU U3MEHEHWUSI Teperpy3Ku B TIpeesie
ot 0,05g no Sg/c.
3amanue crieHapusl aBTOMaTU3UPOBaH-

HOTO pexXruMa OCYILECTBIISIETCS IyTEM 3a-

TPY3KU 3apaHee MOATOTOBIEHHOTO (daiina

B popmare Excel c BHenrHero Hocutenst

WJTU CO3IAHUSI €TO C TIOMOIIBIO MHTepderi-

ca omepatopa. [locne cozmanust npodust

BpAIIeHUST WX BBITPY3KU €TO C BHELITHETO

HOCUTEJIS HEOOXOIMMO TTPOBECTH TIPOBEP-

Ky Ha COOTBETCTBME IIpelesiaM, B CiIydae
HECOOTBETCTBUSI MpeAesiaM CHCTeMa I10-
JACT COODLIeHNE. ABTOMAaTUYECKOE YIIPAB-
JIEHWEe B IUJIOTUPYEMOM pPEXHUME OCY-
LIECTBIISIETCS MYTEM TIOJIydeHUsI U 00pa-
0OTKM KOHTpOJIIepoM 1o mpoTokoay UDP
[MaKETOB C 3aJal0LIMMU [TapaMeTpaMu re-
PErpy3KHU CO CPEICTB MOIEIMPOBAHUS esI-
TEJIbHOCTH.

3aImycK CUCTeMbl HAUMHAETCS C IIOBOPO-
Ta KII04a-OMPKM M HaXaTUsl KHOIKU
«BKJI cucrema» Ha I1/1Y, nocie nogaércst
MNuTaHue Ha BCE 000pyIoBaHME, BXOIsIIEE
B coctaB ACY. Iocjie mosydyeHust curHazia
«Hopma» 0T KOMITIOHEHTOB CUCTEMBI B 3a-
BUCHUMOCTHU OT BBIOPaHHOIO peXuma B
koHTposiepe TREI 5B 05 M903E 3amyc-
KaeTcsl OJIMH U3 aJITOPUTMOB, CBSI3aHHBII
o nmpoTokoay St-Bus co cMoHTHpOBaH-
HBIMU B M3rOTOBJIEHHOM IIKa(y aBTOHOM-
HOTO YIIpaBJIeHMsI TJIaBHBIM 3JIEKTPOIIPH-
BogoM (IIIAY) uHTe/IeKTyaJbHBIMU
monyasimu cepunr M900. A ¢ npyrumu ycT-
pOIICTBaMM CBsSI3b OPraHM30BaHa I10 IPO-
tokosam Modbus TCP, PROFINET, UDP
M IPOIIPUETAPHBIM MPOTOKOJIaM, JIJIsT KO-
TOPBIX pa3pabaThIBAJIMCh CIIELIMATbHBIC
npaiiBepbl Ha MasterSCADA 4D.

Puc. 5. MNocneposarenbHbie anropuTMbl ynpasneHna BknioyeHnem nutaHua ACY
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Puc. 6. Fpacmueckuit pacuét CKopoCTU BpaLeHUs
L|® chakTUYECKMM 1 OTHOCUTENbHBIM CNOCO6OM

Puc. 7. Uupukatop neperpysku no ocam

151 OCHOBHOU 3amauu KOHTPOJIIepa
ycTaHoBJIeH UMK (nepuroxn) 500 mc. 3ama-
4a | UCTIOJTHSETCS C HAUBBICIIINM TIPUOPU-
TeToM M 1MKJIOM B 50 Mc. B a3ty 3amauy
Ha3HAYeHBI Te AJITOPUTMBI, KOTOPBIE Tpe-
OYIOT HAaUBBICIIIETO OBICTPOACIICTBUSI.

Bcero B KOHTpoJuiepe co3i1aHo 26 OT-
JIETbHBIX TIPOTPAMM YTIpaBiieHUs (puc. 5).

OcHOBHBIE OBICTPBIE 3aau CBSI3aHBI C
(opMupoBaHNEM CUTHAJIOB YIpaBIeHUS
TUTST KOMITJIEKTHOTO 3JIEKTPOTIPUBO/IA, CO-
OTBETCTBYIOIIMX 3aJaHHOU BETWYMHE U
CKOPOCTHU U3MEHEHUsI TEPETPy3KU B BbI-
OpaHHOI KabWHe, B AMana3oHe TeXHUYe-
CKUX XapaKTEePUCTUK LIEHTPpUGYTH C IMo-
rpemnrHocThio He 6osee 0,1 en. B yctaHO-

Puc. 8. Pa3BépTKa raBHOro 3kpaHa oneparopa

BUBILEMCS pexkume 1 He 6osiee 5% B nu-
HaMMYECKOM PEeXMMeE.

C nomoltiibto HeHTpUGYT Bpauu U3y4aroT
BO3JEHCTBUE Ha 4YeloBeKa HEKOTOPbIX
CJIOXHBIX BUTIOB YCKOPEHU, B YACTHOCTH,
yckopeHust Kopuonuca. 17151 3T0r0 0gHoO-
BPEMEHHO C BpallleHUeM KaOUHbBI BOKPYT
ocu LEeHTpUbYTu OCYLIECTBISIIOTCS Ha-
KJIOHBI U TIOBOPOTHI TOJIOBBI UCTIBITYEMO-
ro. [Tpu BpaueOHO-IETHOM BKCIIEPTU3E HA
LeHTpudyre OnpenessioT UHANBUAYab-
HYIO YYBCTBUTEJIbHOCTb U YCTOMYUBOCTh
obcrenyeMbIX K Meperpy3kam, 4To MuMeeT
CYILIECTBEHHOE 3HaUeHue pU 0TOOpe KaH-
NUIATOB [UIsl 0Oy4YeHUsl JIETHOMY Aely U
MPU IKCIEePTU3E MPUTOJHOCTU K TIPOIOJI-
XeHuIo NETHOU paboThl. Jlisi co3maHust
MpaBUJIbHOM KPUBOU MEPerpy3Ky B OMHOM
13 OBICTPBIX 3214 BBIYMCIISIETCS] CKOPOCTh
BpauleHusT HakKTUYEeCKUM WIM OTHOCH-
TEJbHBIM CITOCOOOM.

BbruucieHus yrpasieHus LeHTpUdyroi
M0 paauaibHOMYy 3HAUEHMIO MEPEerpy3Ku
(paHee OCHOBHOI M €IMHCTBEHHBIN CITO-
c00) ¥ MO Pe3yIbTUPYIOLIUM 3HAYEHUSIM
HOpMaJIbHOI 1 OOKOBOI (MpU MpUMEHEe-
HUU MOBOPOTHOTO MPUBOJA) MEPErpy30K
MpencTaBaeHbl Ha puc. 6. 171t OLeHKM neii-
CTBUSI TMEPEerpy3kd IO OCSAM KaOUHBI
«TPYIb — CITMHA», «TOJIOBA — Ta3» U «JIeBOE
IJIeY0 — IPaBOe TUIEY0» OTepaTop UCTIOb-
3yeT crnelualbHblil UHAUKATOp (puc. 7).

BHyTpu KaOGuHBI 3aKkperuieHa odTalib-
MoJIOrMYecKas Jyra, Ha KOTOPO# 1Mo KO-
MaHJIe Bpaya 3aropaloTcsi CBETOBbIC MHIN-
KaTopbl. 3a1aya JeTINKa — MaKCMMaJIbHO
OBICTPO CpearnpoBaTh M MOTACUTh WHI-
KaTop HaxkatueMm KiiaBuiny. Bo Bpemst Bpa-
LIEHUST UMUTHPYETCST BECh LIUKIT «B3JIET —
TTOJIKa TIeperpy3KK — MocajKa». B 3To Bpe-
M3l 0e301MaCHOCTb JIt0Aei U 000py10BaHUS
MPY BO3ZHUKHOBEHUM HEIITATHBIX U aBa-
PUITHBIX CUTYallUii TApAHTUPYETCS 3a CYET
TIPUMEHEHUST CIIEIIUATBHBIX TTPOTPAMMHO-
arnmnapaTHbIX peUIeHU 3a CYET obecreve-
HUSI HECKOJbKMX ypOBHEW BBOIA Orpa-

HUYEHUI U KOHTPOJIs1 6€30MacHOCTHU Bpa-
LIEHUSI [0 3HAYEHUSIM YTJII0BOU CKOPOCTHU,
neperpys3ku, Temra u3MeHeHus (rpaaueH-
Ta) meperpy3ku (pacy€THbIM U (pakTuye-
CKMM 3HaueHusM). Bcero npumeHeHO
19 aBapuiiHbIX U TPEAYNPEAUTETbHbBIX
OJIOKMPOBOK.

Oco0eHHOCTBIO pabOThI ObLTa «OTU3Kas
koomnepauusi» ¢ OAO «<HUNDC» ripu pas-
paboTke uHTepdeiicoB, KOoTOopbie 00Ja-
TTAIOT CBOIICTBAMU HEJTMHEWHOCTHU 1 HECTa-
oHapHocTy. HoBble mHTEepdhech 10K-
Hbl ObUIM MOMOYb MAaKCUMAJbHO IOJHO
MPEOCTABIIATH BCIo MHGOPMAITUIO O Tapa-
MeTpax BpallleHWs] U COCTOSTHUY 000pYI0-
BaHWsI, HO TIPU 3TOM OBITh HE TeperpyxKe-
HBI JIUIITHEeNW uHdopMmalmeid. [J1aBHbIR K-
paH TipezicTaBieH Ha puc. 8. Ha ieBoit ua-
CTH OTOOPaKAIOTCST TEXHUIECKUE TTapaMeT-
PpbI 1 1aMIIbl « HOpMBI» COCTOSTHUS cUCTEM,
a TakKe OCHOBHBIE TTapaMeTpPhl BpaIlleHUsT
(BBIOpaHHAsl KaOWHa, CIoco0 U PEXUM
yIIpaBJIeHYs, TUTI 33aBAeMO Meperpy3Kn
U BBIOpAaHHBIN MTPOGUITE, €CIIU BpallleHue
UAET B aBTOMATUIECKOM pexxume). B mpa-
BOI YaCTH dKpaHa — TMOIEePXKUBAIOIINE
37 mapamMeTpoB IMHAMU3ALINY UHAUKATO-
PBI BEJIMYMHBI ICUCTBYIOIIECH U 3aJaHHON
Teperpy3Ky C OTPaHUYEHUSIMU, CKOPOCTh
HapacTaHUs TIeperpy3ku (TeMII), yroi oT-
KJIOHEHUST KaOWHBI, OTIEPATUBHBIN XKypHa
1 OCHOBHOI pabounii TpeHa. Bech nuzaitH
WHIUKATOPOB Pa3paboTanu COTPYAHUKU
HUHNDBC, a pa3paboTKOii U MOAIEPKKOI
roTOBOro (YyHKIIMOHAIBHOTO OJl0Ka B
MasterSCADA 3.X 3aHMMaINCh TTPOTrpam-
muctbl MIIC codr.

OpHOIT 13 0COOEHHOCTEN TaKOTO dTarna
IMyCKOHATAIOYHBIX PaboOT, KaK «pabOThI
MO, HArpy3Koi», Oblia HEOOXOAUMOCTh
TPUBJIeYeHUS TETHOTO cocTaBa. [1paBuib-
HOCTb peanu3aiuu Teopunt GopMrpoBa-
HUS TIEPeTPy3KU TIPOBEPSUIACh Ha MTPAKTU-
Ke, MOCJIe OLEHKU OMBITHBIMUA MWJIOTaMU
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NMPOEKTHI

Puc. 9. Oneparop Bo Bpems paboTbl 33 NyNLTOM

ObUIM BHECCHbI KOPPEKTUPOBKM B Ha-
CTpoeuHbIe KOBADMUIIMEHTHI BBIYUCICHUIA
U aNTOpUTMBI yripasieHus (puc. 9). Ha ce-
TOMHSIIIHUEI eHb MOTYYeHO 3HAUUTEIb-
HOE KOJIMYECTBO OTBITHBIX JAHHbBIX IS
YTBEPKAEHHUSI, YTO OOBEKT MOXHO 3IKC-
[JIyaTUPOBATh, TPOBOAUTH BCE HEOOXOIM -
MbI€ JIETHBIC UCTIBITAHUSI M MEIULIMHCKUE

KommakrtHas kinaBuatypa [K-77-FSR Gbuta
pa3paborana komnanuei iKey mist ucrosnab3o-
BaHMsI BMECTE C MOOWJILHBIM HOCUMBIM 000DPY-
TTOBaHMEM JIJIsI BO3MOKHOCTH MOHTaXa Ha KOH-
COJIb TIOTPY30YHOU TeXHUKH WU IS TTOJIEBBIX
OTBETCTBEHHBIX TPUMEHEHU.

Kopmyc knaBuatypsl 1K-77-FSR BbinoHeH
13 MpovyHoTo ABS-1macTrika ¢ mpope3snHeHHbI-
MU KJIaBUIIaMU. JJaHHAS MOIETb IMEET BHICOKYIO
MEXaHUYECKYIO POYHOCTD, YCTONUMBA K yAapam
¥ BUOpauusM. [namazoH pabounx TemMIeparyp
cocrasisieT ot —20°C mo +60°C (temmeparypa
xpaHeHust oT —40°C). CreneHb 3alIUThI KJIaBUa-
Typbl OT BO3JIEUCTBUN OKPYXAIOLIEH Cpeabl —
1P65. KimaBuarypst IK-77-FSR uMeror BCTpoeH-
HOE yKa3aTeJIbHOe YCTPOUCTBO, U3TOTOBICHHOE
no TexHosornu FSR (Force Sensing Resistor) ¢

Puc. 10. CoBpemeHHoe mecTo onepartopa ueHtpudyru Li-30

skcnepuMeHThl. CerojiHsi COBpeMEHHOE
MECTO pPaboThl omepaTopa LEHTPUBYTH
11-30 1 MeAMIIMHCKOTO MIePCOHAIA BBITJISI -
IIAT Kak Ha puc. 10.

1. Hcakos I1.K. u dp. Teopust u nmpakTrKa aBua-
LUOHHON MeauUMHEL. M., 1975.

Pasmep  KmaBMaTypel  COCTaBISIET  BCETrO
210x121x17 MM, Tipu 5TOM Ha GOpTy y Hee 77 Kila-
Byl U 10 U3 HUX ¢ TOTIOTHUTETBHBIM (DYHKITHO-
HajioM 4epe3 KinaBuiry Fn. Monens IK-77-FSR
COOTBETCTBYET BCEM TpeOOBaHU- o

am crangapta MIL-STD-810-G, |E E
a taxxke EAC TP TC 037/2016, H

M YK€ DOCTYITHA OJIs1 3aKasa. E

OGBEM PhIHKA BCTPAMBAEMBIX M KOMITAKTHBIX
KOMITBIOTEPOB HEM3MEHHO PACTET, a TAKKE Pac-
MIUPSTIOTCST X (DYHKIIMOHATBHBIE BO3MOXHOCTU
M, KaK CJICICTBUE, YBETMUUBAIOTCS chephl nx
npuMeHeHus1. Hapsimy ¢ KOMIakTHbIMY Ge3BEH-
TUJISITOPHBIME PELIEHUSIME, TIOCTPOSHHBIMY Ha
0a3e «MOOMIIBHBIX» TIPOLIECCOPOB, CETOMIHS ITPO-
M3BOAMTENN TIPEUTaraloT 0e3BEHTUIISITOPHBIE
PEIIEeHNUST TAKKE U HA «<HACTOJIBHBIX» ITPOIIECCO-
pax, 4TO 3HAYUTETHbHO YMEHbBIIAET CTOMMOCTD
CUCTEMBI.

Komnanusa AAEON mnpencrasisier BOXER-
6641-PRO, BBINTOJIHEHHBI Ha 0a3e «HACTOJb-
HbIX» unricetoB C246/H310 ¢ mommepkKoi
mporieccopoB Intel 8-1o u 9-ro mokosneHuit.

2. OCHOBBI KOCMUYECKOI1 OMOIOTUY 1 MEAUII-
Hbl / ion pea. O.I0 Tazenko u M. KanbBuHa,
T. 2, kH. 1. M., 1975.

3. Cepeees A.A. DusnoaorndecKre MeXaHU3Mbl
neiictBust yckopenwit. J1., 1967.

4. URL: https://niiesys.ru/news-ASUC-
30M/.

5. URL: https://www.roscosmos.ru/32262/.

neneHreM (He 6osee 35 BT) mosBonsoT pabo-
TaTh CHCTEME C TACCUBHBIM OXJIAXKIEHUEM B Pac-
IMUPEHHOM J[Mana3oHe pabouuX TEeMIIEpaTyp
—40...+70°C. Takxe BCTpauBacMblii KOMITbIOTED
OCHAIIEH CITEeIUATM3UPOBAHHBIM MCTOUHUKOM
TUTaHWS C IUATIA30HOM BXOJTHBIX HATIPSDKEHU I
10—35 B. KommbloTep MOMIEPKUBAET MaMsTh
DDR4 SODIMM c¢ koOHTposieM Y€THOCTU U
6e3 Hero ob1Ieil EMKOCTBIO 10 64 T6aiiT 1 ocHa-
IIEH ABYMSI OTCEKAMM JITsI HAKOTTUTENel pa3Me-
pa 2,5 moiiMa. HoBuHka o0iamaeT TMOKMMM
BO3MOXHOCTSIMU PACIIMPEHUST 61aroaapsi Hav-
YHIO TTOPTOB BBOMa-BhiBoma — 4x LAN, 6x RS-
232/422/485 u 8x USB. Mozenb monnepxuBaeTt
TONKITIOUEHUE ABYX HE3aBUCHMBIX IMCILICEB
uyepe3 BuneoBbixon HDMI, a BeicoKast mpon3Bo-
IUTEITHOCTH CUCTEMBI 00eCTIeYNBALT IEKOINPO-
BaHME BHUICO B pa3IMIHBIX Qopmarax cC
paspererneM 10 4K (4096x2130 Touek). braro-
napst UCTIONIb30BaHUIO rpadeHa B MHHOBAIIMOH-
HOM KOHCTpyKImu TeruroorBoga BOXER-6641-
PRO moxeT paboTarh Kak MpU 3HAYUTEIHHO
0o0JIee HU3KUX, TaK U TIPY 00JIee BEICOKMX TEMITe-
patypax BHELIHE! CPEJIbI, YTO TIO3BOJISIET TPUMe-
HSITB €TO B KECTKUX YCTIOBUSIX KCILUTyaTallH.

[
MMWHUMAaJIbHBIM UCITOJIb30BAHMEM MEXaHNMYECKMUX BbICOKOHpOI/I3B0£[I/IT6JII)HbIe IIPOLECCOPLI -
Y3JI0B, YTO TOBBIIIAET HAEKHOCTh YCTPOMCTBA. cemeiictea Coffee Lake ¢ HU3KMM TEIIOBBI- E
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PacnpenenéHHas cuctema BB0Jla-BbiBO/A

FASTWEL 1/0

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

CocTaB CUCTEMbI

« KOHTpOJIepbl y3na ceTun

« Moaynu: — nuckpeTHOro BBOJa-BbiBOAA
— aHanoroBoro BBO/A-BbIBOAA
— N3MepeHUs TeMnepaTypbl
— CeTeBbIX UHTEp(eiicoB

- MoaynbHblif NporpaMMupyeMblit KOHTponep

« [Tpoueccopsl 500/600 MT'u

S
 BCTPOEHHDIN 1 BHELUHUI (hnaLl-HakonuTenn o6bEémom ao 32 [6ant %‘5
 JHeproHe3asucumas namatb 128 K6AMT ¢ NMHENHbIM AOCTYNOM =
« becnnartHas aganTupoBaHHas cpefa paspaboTtku npunoxxeHnit CODESYS o
* Hacbl peanbHOro BpemMeHu ‘;
« CepBuc To4HOro BpemeHu Ha 6ase GPS/GLONASS PPS s
« Monynu BBOA2-BbIBOZA C KOHTPOMEM LIESIOCTHOCTU Lienen =
CPM711 CPM712 CPM713 CPM723
« [poTokon nepefayn JaHHbIX « [POTOKON Nepeaaiyt AaHHbIX « [NpoToKon nepeaaiy AaHHbIX « [poTOKONbI Nepefayn JaHHbIX

CANopen Modbus RTU, DNP3 Modbus TCP, DNP3 Modbus TCP/RTU
« CeTeBoil MHTepdeiic CAN « CeTesoii uhTepdheiic RS-485 « Ceresoin uHTepdeirc Ethernet « CeTeBoit uHTepcheiic 2xEthernet
® :
I)ROSOFT . MOCKBA CAHKT-TETEPBYPT  EKATEPUHBYPT E =]
OPULINAJIbHbIN ANCTPUBbIOTOP (495) 234-0636  (812) 448-0444 (951) 811-7945 by
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