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BOJIbLUNE BO3MOXHOCTM KOMMAKTHOTO MPUEOPA

Onsa pa3BuTus pacnpeaeneHHbiX N3MepUTeNbHbIX CUC-
TeM ceiyac Hambonee nepcneKTUBHbLI YCTPOKCTBa COO-
pa paHHbIx ¢ MHTepdeicamu cemeinctea Ethernet
(10/100Base-TX, 100Base-FX u ap.) v IEEE 802.11
(Wi-Fi). OTKNMKHYBLIMCbL HA NOTPEOHOCTb PbIHKA, KOM-
naHus 3A0 "PygHeB-Lliunses” BbinyckaeT yCTPOKWCTBO
cOopa AaHHbIX ANS NPOMbILLIEHHbIX NpUMeHeHwii JIA-5
VMMEHHO C TaKUMKn UHTepdericamm.

CeTeBOﬁ pervcTparop JIA-5 npenHasHayeH ans 3anucu aHanoroBbIX U
LMPOBLIX BXOMAHbIX CUTHAMOB, HAMPUMEP OT Pa3niYHbIX JATYMKOB, U
nepeaaym ux B nepcoHasbHbii komnbtotep (MK). 3anuek nponssoauTcsi BO
BHYTPEHHIOI 3HeproHe3asucumyio namstb (NAND flash-namsitb) ¢ BO3-
MOXHOCTbIO nocneaytowlero konvposaHus B K uam HENocpencTBEHHO
B MEPCOHA/bHBIA KOMMBIOTEP B PEXVME PEabHOr0 BpemeHu. [is cesaau
C KOMMbIOTEPOM MPEAYCMOTPEH CETEBOI MHTEPdEIAC, No3sossioLLmii JIA-5
YCTaHAB/VBATb COEMMHEHNE Yepes CETb CO CTaHAPTHBIM HaBOPOM NpOTO-
K0n0B ¢ koMmyTauueii naketo TCP/IP, Hanpumep yepes UHTepHeT.

MHTEPOEAC BHELUHUX CUTHANOB

[ing BBOAA M NEpBUYHON 06PABOTKM BXOAHBIX CUTHAJIOB CIYKUT aHasloro-
undposon kaHan (ALIK) (puc.1). Ero ocHOBHOe HasHaueHue — npeobpa-
30BaHVe BXOASLLIEr0 aHANI0r0BOro curHana B LdpoByio Gopmy ans fasb-
Heiiwen nepemauun B MK, YCTpoiicTBO OCHaLLEHO 16 0fHOMOMOCHBIMM
BXO[IHbIMY aHAJIOrOBbIMY KaHasiamu (MoryT 06beanHITLCS B 8 anddepen-
LiMaIbHbIX KAHAJIOB). AHAJIOrOBbIA CUTHAJI C OIHOTO M3 BXO[HbIX KAHAJIOB
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MOCTYMaeT Ha YCWIUTENM (MHCTPYMEHTAIbHbINA M C NPOrpaMMHO 3aaBae-
MbIM KOSPOUUMEHTOM YCUNIEHMS), @ 3aTeM YEpe3 MyMbTUMIEKCop —
Ha Bxog, ALIM. 12-pa3psaHbiii AL ¢ nporpaMMHO 3a1aBaeMOoi YacToTol
JQCKpeTU3aLmuy (MakcuManbHas — 4 kI'iy) npeobpasyer aHanoroBblii cur-
Han B umdposyio dGopmy. Lindpossie aaqHbie ot AL noctymator B 03Y
KOHTPOJIEPA, MOCHE Yero MOryT 3anucbiBarbest BO flash-namsts wim ne-
penaBaTbCs HenocpeacTBeHHO B K.

[TomMuMOo aHaI0roBoro BXoaHoro uHtepdeiica JIA-5 ocHatleH BXoaHbIM
MOPTOM 151 3anueu LndpoBbix faHHbIX. LindpoBoi nopT BBOAA BKOYA-
et 16 kaHanoB, Kaxabli C ralbBaHMYECKOI pa3Bsiakoi 4 kB.

3anucb LmdpoBbIX AaHHbIX BO flash-namsiTb MPoM3BOAKTCS MOC/OBHO.
OnHo cnoBo Bkitouaet 16 6ut. Mnapwme 12 6ut copepxar orcyet AL
(oumdpoBaHHBI aHANOrOBbLIN KaHau), CTapiume 4 6uta — 3HaYeHUs YeTbl-
pex KaHaoB LmdpoBoro nopra. Takum 06pa3oM, 3Ha4YeHUsi LMppoBoro
nopTa 3anuCbiBAIOTCS B BMAE YEThIPEX MOCNEfOBaTesbHbIX TETpaj.
Kaxpnas TeTpaa 3anucbiBaeTCsl CUHXPOHHO C OAHWM W3 aHAJIOrOBbIX KaHa-
0B, npuyeM Homep Tetpadbl (ot 0 oo 3) onpenenseTcs kak 0CTaTok
OT AeneHus Ha 4 Homepa aHanoroeoro kaHana (ot 0 go 15). Hanpumep,
LmdpoBble kKaHasibl ¢ 0 Mo 3 3aNM1CHIBAIOTCS CUHXPOHHO C aHANIOMOBbIM Ka-
Hanom 0, cnepyloume yYetbipe UMPPOBbIX kaHana (4—7) — CUHXPOHHO
C aHaoroBbiM kaHanom 1 u T.40. [ins 3anmcwm Beex 16 6ut LmdpoBoro
nopta HeobXOAMMO MHWULMMPOBATb 3aMKChb MO YETHIPEM aHANOrOBbIM
kaHanam.

YcrpoiicTBo JIA-5 MOXET He TONbKO 3anuCbiBaTh, HO W BblJaBaTh aHa-
JIOroBble CUrHaibl. [1 aT0r0 NpeaHasHayeH LydpoaHanoroBblii KaHan.
OH “MeeT [1Ba aHANOrOBbIX BbIXOAA W, COOTBETCTBEHHO, ABa 12-pa3psj-
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Hbix AL ¢ BpemeHem npeobpasosatus 10 mkc. [aHHbie LIAM nepepatot-
cs u3 [1K.

OHeproHe3aBMc1Mas NamsiTb AaHHbIX 06beMoM 8 MbaiiT (MoxeT pac-
wmpsTbes Ao 32 MbaiiT) pasbuTa Ha cTpaHuubl 06beMoM no 512 + 16
0anT. 13 Hux 512 6aiT npenHasHaueHbl 1S 3anvcy 0TCHETOB (fBa Gaiita
Ha OTCYET), ocTaslbHble 16 6aiiT — cnyxebHas uHdopmauus daiina (Ho-
Mep daina, koabdULMEHT AeneHns YacToTsl Bbibopku ALY, uncno kaHa-
noB, Bpems, fara 1 T.n.). CywiecTByeT u ciyxebHas 3HeproHe3aBucuMas
namsitb KOHTposnepa. OHa NpefHasHaueHa Ans XpaHeHs MapaMeTpoB yC-
TPOVACTBA, KOTOPbIE BOCCTAHAB/MBAIOTCS B Cly4ae BPEMEHHOrO Nponaja-
HUS| HANPSDKEHWS) MATAHWS.

Kontponnep cornacyet pabory AL, LIAM, umdposoro nopra u flash-
namsiTy, a Takke obecrneymsaet cBa3b ¢ MNK. 3anyck/octaHoB AL Bo3Mo-
XEH M0 BHYTPEHHEMY TaiiMepy, no komanae 13 MK uav no nosenexmio Ha
BX0Z€ LdPOBOro Nopra 3Ha4eHus!, COBMAAAIOLLEr0 C 33AaHHON MACKOM.
[MamsTb JaHHBIX MOXET ObITb CKOHDUIYPUPOBaHA Kak JIMHEHbIA MO0 Kak
LIMKIIMYECKMIA MacCyBbl. B nepBoM ciyyae npy 3anoHEHUM namsiTi Npo-
130/A€eT OCTAHOBKA 3anm1cy. B cyyae LmKIMYeckoro MaccvBa 3anuch He
OCTaHOBUTCS, CTapble JaHHble OyayT 3aMeHsTbCs Bonee HoBbIMU. [puyem
MOXHO 3a[iaTh YC/NOBYSI, NP1 KOTOPbIX OTAESbHbIE (aiiibl CTaHYT HECTUPa-
€MbIMY (HanpuMep, NPy NOSIBNEHUM ONPEAENEHHOO 3HAYeHst Ha LdPO-
BOM MOPTY U €C/IW AHANIOTOBbIA CUTHAN OKA3bIBAETCS B ONPeAeeHHOM
3a[]aHHOM [ManasoHe).

CETEBOM MHTEPDEHC

[ns cea3m JIA-5 ¢ K npeaycMoTpeH CeTeBon MHTEPdENIC, NoIepXuBa-
foLumii ctek npotokosioB TCP/IP. C ero nomMoLLbto MOXHO U3MEHSTb PEXu-
Mbl M3MEPEHMS, 3a1aBaTb NApaMETPbl A UHULMANM3aLMK 3amucK, CHm-
TbiBaTb M3MEPEHHbIE JaHHbIE, M3MEHsITL cocTosiHue LIATa, ceTeBble HacT-
POVikM 1 ipyrve napameTpbl nprubopa s paboTkl B COCTaBE CUCTEMBI.

Kak 1 nio60¥i 00bI4HbIV KOMMbIOTED, PADOTAIOLLWIA B CETY MO NPOTOKO-
nam TCP/IP, kaxnoe yctpoictso JIA-5 umeet yHukanbHbii MAC-appec,
IP-ampec, macky nofceTV 1 aapec Lulo3a (TOYKM BbIXOAA U3 MOACETH).
JIA-5 paboraet B pexvume cepsepa yepe3 IP nopt 4096. B kaxablii Mo-
MEHT BPEMEHW NOAAEPXMBAETCs He bonee 0AHOro coemnHeHus. Ha du-
314ECKOM YPOBHE [IaHHbIe MOTYT MepenaBarbCs, B 3aBUCUMOCTU OT MO-
Audukaumm yCTpoiicTBa, C MOMOLLBIO OAHOrO M3 TPeX MHTEPhEIACOB:
10/100Base-TX, 100Base-FX wnw IEEE 802.11b.

Wutepdenic 10/100Base-TX (nposoaHoii Ethernet) nossonsiet nepe-
[aBaTb JaHHble N0 MefHbIM MpoBoaam Tuna "Butast napa” (UTP-5) ¢ Ho-
MuHanbHoV ckopocTbio 10 Méut/c uim 100 Mout/c. 3toT uHTepdeiic
BXOAMT B COCTaB 0a30BOM Mopenn v ynobeH ans co3maHus pacnpene-
NIEHHbIX W3MEPUTENbHBIX CUCTEM, WCMOMb3YIOWWX CYLIECTBYIOLLYIO
MHGPACTPYKTYPY JIOKaNbHBIX CETel (puc.2). Padymeercs, YCTPOMCTBO
MOXHO MOAK/IOYMATb K KOMMbIOTEPY M HANpsiMyto, MUCTONb3ysi Crieuy-
abHbIl Kabenb.

lp1MeHeHMe CeTeBbIX TEXHOOMI, MOMMMO VX TPAAMLIMOHHBIX J0CTO-
VHCTB, NO3BONSET YcTaHaBnMBaTh ALIMT B HEmocpeacTBeHHOW 6n130cTy
OT [IaT4VKOB ¥ NepeaaBarb Ha 3HAYUTENbHBIE PACCTOSHIS YXXe LIMdPOBbIE
JaHHbIE. YMEHbLLEHUEe MIMHbI COBAVHUTENbHBIX kabenen mexay aat-
YnKaMM W YCTPOICTBaMK COOPA AaHHBIX CYLLECTBEHHO YNYHLIAET OT-
HOLLEHME CUTHAI/LyM W MOMEX03ALLMLLIEHHOCTb M3MEPUTENBHON CUC-
TEMbl B LIEJIOM.

——

Paboraet Ha poccuiickom phiHke ¢ 1993 roga. Crieuanuanpyetcs Ha paspa-

00TKE 1 NPOU3BOACTBE U3MEPUTENLHOTO 0O0PYAO0BaHNS C UCNONb30BAHNEM

ALIM w LIAT, ynpasnsieMbix OT BHELLHEr0 KOMMbloTepa. V3roTaBnmeaer:

o nnatbl c60pa JaHHBIX A1t NEPCOHATbHBIX W MPOMBILLIEHHBIX KOMMbIOTEPOB:
U3MEpUTENbHbIE MIaThl aHANIONO-LMGPOBOIO 1 LIMGPOAHAIOrOBOr0 NPeoo-
pa3oBaHus, LdPOBbIE MNaThl 1 JOMONHUTENbHbIE COMIACYIOLLME YCTPOCT-
Ba — kak npeLwauonHble HY- (24 paspspa, ao 200 kI'u), Tak u BY-ycTpoit-
ctea (12—14 paspsipos, £o 200 My 1 8 paspspos, 1 IMw);

o y3MepuTenbHbie npubopsl Ha 6ase MK (ocumnnorpadbl, reHepaTopbl, cre-
KTPOQHa/IN3ATOPbI, MarHUTOGOHbI, CAMONKCLIbI, BOILTMETPLI 1 [ID.);

® BIOPOAKYCTUYECKIE CUCTEMbI: MHOTOKaHAMbHbIE LMGPOBLIE PErMCTPaTo-
Pbl, aHAM3ATOPbI PEAJILHOTO BPEMEHM, CUCTEMbI [151 OLIEHKM 3BYKOM30/15-
LMW CTPOUTENbHBIX KOHCTPYKLWIA [1];

® CYCTEMbI PAfMOMOHUTOPUHIA [Jisl KOHTPOS UCTOYHUKOB M3MY4EHWIA U UC-
CNEL0BaHUS UX XapakTepucTuk [2];

© /13MEepUTENbHbIE CUCTEMbI LIMPOKOrO NMpUMEHeHUs Ha 6ase COBCTBEHHBIX
pa3paboTok ¢ npumeHeHrem ALIT.

Beinyckaemble KOMMaHueli U3MepUTESbHbIE CUCTEMbI CEPTUGUUMPOBAHDBI U

3aperucTpUpoBaHbl B FOCYIAPCTBEHHOM PEECTPE CPEACTB UaMepermid. OcHo-

By ux coctasnsitot AL v LIAM, cHabxeHHble PCI-, USB- unu Ethernet-utep-

deiicamm ansi csiau ¢ MK. MporpammHas 060s104ka, paspabatbiBaeMas Nog,

KOHKPETHYIO 33734y 3aKa3uumka, 00ecrieynBaeT ynpasreHue c6o0pom 1 obpa-

60TKOM JaHHbIX, GOPMUPYET PEXMMbI NPOBEAEHNS U3MEPEHWIA.

CuuaeTcsi, 4T0 A1 HOPMabHOW Mepedayy [aHHbIX [MHa kabens
MeXIy aKTMBHbIMWA CETEBbIMM YCTPOWCTBAMM HE [AO0MKHA MpeBbILLaTh
100 M. Ecnu HyxXHO nepefiaBaTh aHHbIE Ha 6OMbLUVE PACCTOSHIS Wi pa-
00TaTb B YCNOBYUSIX CUJIbHBIX 3NIEKTPOMArHUTHBIX MOMEX, OfIHO U3 pellie-
HWIA — BONOKOHHO-OMTMYECKMe HUK cBsiau (BOJIC). M3 MHoroobpasus
ONTUYECKMX MHTEPHEINCOB, PA3NMHAIOLLMXCA AJIMHON BOMHbI U3/y4EHUS U
MaKCMMaJIbHO JANbHOCTBIO NEpeaaym AaHHbIX, B peructparope JIA-5 uc-
nonb3yetcst uHTepdeiic 100Base-FX ans MHOroMomoBoro OnToBOJIOKHA.
Paboyast anmHa BonHbl — 1310 HM, MakcuManbHasi JANbHOCTb CBA3U —
[0 2 kM. [Insi NOAKIIOYEHNs: OMTOBOJIOKOHHBIX JIMHWN K CETEBBIM YCTPOIA-
CTBaM NMPUMEHSIOTCS Pa3nYHbie TUMbl ONTUYECKUX coeauHuTenen. B yc-
Tpoicte JIA-5 ucnonb3yercs coeauHutenb Tuna LC, xota no xenaHuto
3aKa3ymka BO3MOXHA YCTaHOBKa 1 apyrux coeaunutenein (MT-RJ, SC).

Papvounntepdeiic IEEE 802.11b (Wi-Fi) nossonsieT npumensts JIA-5
Ha MOOWIIbHBIX 0ObEKTAX UMK B TPYAHOAOCTYNHbIX MecTax. B otnnuue ot
Ipyrvx Mogudukaumi, 30ech C YCTPOMCTBOM CBA3aHO aga IP-agpeca:
O[WH C KOHTPONIEPOM M OAMH C pagvoMocToM. [Npu nepenaye AaHHbIX 1
KOMaH[, Kak 1 B Apyrix MoaudukaLmsix, Heobxoamumo obpatuatbes no IP
afpecy KoHTposnepa (puc.3).

PagnomMoCT HacTpamBaeTcsi C MOMOLLUBIO OTAENbHOTO rpaduyeckoro
uHTepdeiica. [iis aoctyna K Hemy 10cTato4Ho Habparb IP agpec paauo-
mocTa B web-6payaepe. Vicnonbays web-uHTepdeiic paaromocta, MoXHO

JAQ "Pynues-llunzes"

PaspaboTka 1 npon3BOACTBO:
- nnatbl cbopa AaHHbIX

Harumkmn

- U3MepuTeribHble npubopkbl
- BUbpoakycTu4eckue cuctembl

J

- UHCTpYMEeHTallbHble peLueHus 3afa4 3aKkasduka
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Poccus, 127994, Mockea Ten./dpaxc: (495) 787-6367, 787-6368

e-mail: afs@rudshel.ru, www.rudshel.ru
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Puc.3. Crpykrypras cxema JIA-5 B mogudukauun Wi-Fi
npocMaTpuBaTb CBEAEHMSI O COCTOSHUM YCTPOMCTBA (YPOBEHb CUTHana,
UIEHTUMKATOP CETU, aApeca YCTPOMCTB, HAXOASALUMXCS Ha CBS3M), N3Me-
HATb PabOYMIA YaCTOTHBIV KaHau, MAEHTUPUKATOP CETU, PEXIM LOCTYNa U
T.0M., @ TAKe BKI04aTb GYHKLMIO LndpoBaHus JaHHbIX WEP.
Mepepatuvk paguomocta paboTaeT B Jvana3oHe  4acToT
2412—-2472 MI'y, ¢ BbixoaHoM MoluHocTbio ot 40 go 100 MBT. YyBCTBU-
TENbHOCTb MpUeMHMKa -84 nbm. PagmoMocT MoxeT pabotath kak Mpu
duKcvpoBaHHoi ckopocTy obmera (11; 5,5; 2 wim 1 MéuT/c), Tak 1 B pe-
XVMe aBTOMATU4eckoro BbIOOpa CKOpOCTY. B 30He mpsiMOi BUAMMOCTM
C VCOb30BaHVUEM LLTATHOI HEHAMPaBNEHHO aHTEHHbI CBI3b BO3MOXHA
Ha paccTosvv A0 200 M. Bonbluyio AaNbHOCTb CBSiaM 06ecrieyar BHeLL-
HWE YCUIUTENN U HANPABNEHHbIE aHTEHHI.

YNPABNEHME YCTPOMUCTBOM

J1A-5 kak ceTeBoi cepeep MOCTOSHHO HAXOAMTCS Ha MpUeMe, 0Xuaas Ko-
MaHbl WK 3anpoca cocTosHUS. [Mpy 3TOM MHMUMATKBA BCEraa UCXOuUT
OT HEKOTOPOM MPOrpammbl “"KAMEHTA", 3anyLUEHHON Ha YAAIEHHOM KOM-
nbloTepe. B KayecTBe KIMEHTOB MOryT MCMO/b30BATbCA CTaHAAPTHbIE
nporpammbl ADCLab (ocuwmnnorpad), Saver2 (camonucel) wim LaSConf,
nocrasnsiemble B komrsiekTe ¢ JIA-5. [pu XenaHum nonb3osaresib MOXET
11 CaM CO3[aTb KIMEHTCKYO nporpammy. [ns ynpasnexus J1A-5 gocraroy-
HO MCNonb30BaTh GYHKUMIO Sorcet, koTopasi MOLAEPXMBAETCS BO BCEX
COBPEMEHHbIX OnepawumoHHbix cuctemax (OC). lMpu atom ans goctyna
k JA-5 He TpebyeTcs cneumanbHbIV IpaiBep HUKHErO YPOBHS — A0CTa-
TOYHO CTAHOAPTHOrO JpaiiBepa CEeTeBoM Miarbl. 3T MO3BOASET paboTaTh
nog, ynpaB/ieHeM camblx pasHoobpasHbix OC 1 Ha pasHbix anmaparHbIX
nnar¢opmMax, B TOM YUCHE MUCMONb30BaTb W kapMaHHbie [1K.

YCTPOIACTBO YNpaBNsieTCsi MOCPEACTBOM Habopa NaKeToB Mo NPOTOKOJTY
TCP, nepenasaembix 13 K B JIA-5. Bcero npeaycmotpeHo 15 ynpasnsio-
LLYX MakeToB AynHOiA 16 6aiT Kaxablii. C X NOMOLLbIO 33A310TCS KOHDU-
rypauvst YCTpoiAcTBa 1 Bce paboume napameTpbl, MHULMMPYETCS 3anuch U
T1.n. ®opMa nakeToB: nepable 8 6aiT — npeambyna, 3atem 8 GaiiT ynpas-
NSIoLLEN MHGOPMALWKM, NPUYEM NMEPBbIA U3 HIX — 6aT HoMepa (Tvna) na-
keta. Peructparop moxet nepenasarb 1K naketbl cocTosHUS (CTaryca)
LJWHOW 27 GaiT, mpudyem nepeble 7 GaifT — npeambyna, ocTasbHble
20 6aitT — nHdopmauws. Jantbie ¢ AL nepenaiotcs no cnosam (2 6ait-
Ta), roe B 12 craplumx butax nepenaetcs kop AL, a B 4 mnapiumx — 6T
umdpoeoro nopra. Gopmar Bcex ynpasnsioLLyx NakeTos W npasuia 0bme-
Ha iaHHbIMK ¢ JIA-5 noapo6HO onvcaHbl B PyKOBOACTBE nonb3oBarens [3].

NPOrPAMMHOE OBECMEYEHUE N4 PABOTbI C JIA-5

Kak v ppyrue yctpoiictea cbopa faHHbIX, JIA-5 MOXeT paboTtath CO CTaH-
[napTHbIMK nporpammamy ADCLab (ocumnnorpad) v Saver2 (camonucett),
BXOMSLLMMM B KOMMNIEKT mocTtaBku. Mpu pabote ¢ 3Tumu nporpaMma-
MV [aHHbIE MepeaatoTcs Yepes CeTb B PealbHOM BPEMEHU, SHEproHe3a-
BICMMAS MaMSTh HE  11C-
MoNb3yeTcst. IS UBMEHE- | = ot o Il sl e
HWSi CETEBbIX HACTPOEK YC-
Tpoiictea (IP-appec, Mac-
Ka CeTM 1 aapec Luo3a)
CMONb3YETCs NporpamMma
La5Conf (puc.4). 3ta npo-
rpaMmMa Takxe Mo3BosSeT
NoAYYUTb A0CTYN (QYHKLN-
sM JIA-5, He peann3oBaH-

Fospecsmoponnpe [ 12 1@ 11 5
F aspecisnons
Macxa carm

MAC sapac sourponsepe.

e
.

CERC R
&= =
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Puc.4. Uurepdeiic nporpamme: La5Conf
(Bknapka "Cers”")

HbIM B CTAHZAPTHbIX MPOrpamMMax camonucLia 1 ocumiorpada, — Takum
Kak 3afiaHue YCOBMIA Hayasna 1 0CTaHOBKW cOopa AaHHbIX (M0 KOMaHe ¢
KOMIbIOTEPA, MO TaUMeEpY, MO COCTOSHUIO LMbPOBOro Nopra), yrnpasne-
Hue Yacamy peasibHOro BpeMeHu, paboTa ¢ 3HeProHe3aBMCUMON NaMSITHO
(dbopmatmpoBaHue, CynTbIBAHME Crmcka GaitioB U Camux AaHHBIX), Y-
paBneHue HanpsxeHnem Ha Bbixoae LIAMoB v 3apaHue ycnoBus 3anucu
JaHHbIX B HECTVUPAEMYI0 006/1aCTb SHEPrOHE3aBMCHMON MaMSITU.

MPUMEP NPUMEHEHUS: NIA-5 HA TPAHCIOPTE

Ha 6a3e npomykuum 3AO "PynHes-LLIunses" pa3pabotaHbl U yCretHo
3KCMNYaTUPYIOTCS PA3NN4HbIE CUCTEMBI, C MOMOLLBIO KOTOPbIX MPOBOASIT
NPOGUIaKTUYECKOE MArHOCTUPOBAHME U BbIXOAHOM KOHTPOSb 3NEKTPO-
CXEMbl BarOHOB METPO MOC/e KanuTaibHOr0 PEMOHTA, a Takke MOMCK U YC-
TPaHEHME TPYAHOBbISBNSEMbIX JEPEKTOB CEPUIHBIX BAarOHOB B PA3/IMYHbIX
[1EN0 MOCKOBCKOrO METPOMNOAMTEHa. HeKoTopble CUCTEMbI QiaNTUPOBaHbI
LJ1s1 APYTYX BULOB SIEKTPOTPAHCMOPTA: ANEKTPONOE30B, TPONEbyCoB,
BaroHOB TPamBasi.

OtnmnuuTensHas 0cobeHHOCTb J1A-5 B TOM, Y4TO OH MOXET paboTarb kak
B aBTOHOMHOM PeXWMe, TaK W Nof, ynpasneHuem oneparopa. Ecnv npu-
00p NOAKIIOYEH K MEPEHOCHOMY KOMMbIOTEPY, OMEPaTop MOXET M3MEHsITb
napameTpbl cbopa JaHHbIX U HabMoaaTh Pe3yNbTaTbl Ha MOHUTOPE Heo-
CPeACTBEHHO B noeaake. Takoii MeTof, Haubonee addekTMBEH ais ObiCT-
pOro BbISIBNEHMS AEDEKTHOMO Y3N1a NPY PEMOHTE M TEXHUYECKOM obcny-
XMBAHWM 3NIEKTPOTPAHCTOPTA.

OnHako 4acTb iedeKTOB 3EKTPO0OOPYA0BAHNS MOXHO BbISBUTb TO/Ib-
KO B MPOLLECCe 3KCryaTaLmn B peasibHbIX YCoBusX. Takve "niasatouime”
nedexTbl ¢ TpYLOoM 06HAPYXMBAIOTCS 1, BCTIEACTBUE CBOEM HEMpeicKasy-
€MOCTH, 0Ka3blBaOT Haubosnee HebNAronNpUATHOE BAMSHME HA SKCTUTyaTa-
LWIO MOABMXHOrO CocTaBa. YToBbl WX BbISIBUTH, HEOOXOAMMO 3aTPaTUTH
BPEMEHM 1 TPYZA BO MHOTO pa3 60sbLue, YeM MPeayCMOTPEHO 3aBOACKM-
MW HOpPMAaTVBaMM Ha aHanorvyHble pabotel. M TyT okasbiBaeTcs noneseH
MpOrpaMMHO 3a[1aBaeMblii aBTOHOMHbIN pexuM pabotsl JIA-5. [ins npo-
rpaMMMPOBaHKS I0CTYMHbI BCE OCHOBHbIE GYHKLMM Npubopa: Ynco umd-
POBbIX 11 @HAIOTOBbIX KAHAJIOB, 4YacToTa AMCKPETM3aLMH, BbIOOP BXOAHOMO
[vanasoHa s Kaxaoro kaHana v 1.4. Ecnm ckoHduMrypuposarb namsitb
B BU/E LIMKIIMYECKOr0 MaccvBa 1 334aTb YCOBUS, MPU BbIMOHEHWM KOTO-
PbiX 3anMCK [AHHBIX MOMEYAIOTCH KaK HECTUPAEMble (HanpuMep, BbIXOL
CUrHasia B OIHOM 113 aHaslOrOBbIX KAHAJIOB 3a KPUTUYECKYIO 30HY WK Cpa-
GaTbiBaHWe aBapuIHON 3aLLMTbI), TO B namsityt JIA-5 GynyT HakanamMBaThes
[JaHHbIE O BbIXOAE 33 PaMKU HOPMaJTbHOI paboTbl. Mprbop OCHaLLEH Ya-
CaMM PeasibHOr0 BPEMEHM, M BMECTE C AaHHbIMM B aiin 3anuchiBaloTcs
[iata U Bpems U3MepeHmns. ITO 3HAYUTENbHO 0ONeryaeT BeaeHUe AoKy-
MEHTaLMW B XOfie 3KCrUTyaTaumu 00bekTa UCCe0BaHus.

B ycnoBusix NOCTOSHHOM HEXBATKM KBAMGMLIMPOBAHHOMO NepcoHana
0cobyio 0CTpOTy NMprobpeTaeT 06CyXMBaHNE AMArHOCTUNECKUX CUCTEM,
0C00EHHO ecnv napk 060PYI0BaHHbIX UMW 0OBLEKTOB MOCTOSIHHO PaCLLM-
psietcsi. Ho npouecc obenyxwvieanus J1A-5 3HauuTenbHo obneryeH bnaro-
napsi paguonHtepdeiicy Wi-Fi. Kak Tonbko 06beKT NosIBNSIETCS B 30HE pa-
JVMOBUAYMOCTY LIEHTPaJIbHOMO CEPBEPA, AaHHbIE MOMYT ObiTb CYMTaHbI U3
3HEProHe3aBMCHMON MaMsIT W apXMBMPOBaHbI 6€3 y4acTs orepatopa.
Mpy BO3HUKHOBEHMM HEMONGAOK 3aNpaLLMBAIOTCS aHHbIE 3a MOCNENHINA
nepvog, aKCMyaraLmmn Mcenefyemoro obbekTa u NpoCcnex1BaeTcs npo-
LIeCC pas3suTIg W NposiBieHus fedekra.
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