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1. O6bwume cBepgeHunn

BepkyT-MMT — yuuBepca/bHBII aHAIN3aTOP, KOTOPBIA IpeTHa-
3HAYEH J[JIsI TECTUPOBAHUSI U JINATHOCTUKNA COBPEMEHHBIX CeTeil CBS3M.

YHUBEPCATBHOCTD JIOCTUTAETCS 38 CYET HOJKJIIOUEHNS] CMEHHBIX MO-
nyneit. [Ipubop BepkyT-MMT 1103BoJIsIeT MOAKIIOYATH 10 JBYX CMEH-
HBbIX MOILyJ'IefI, KaK Pa3HbIX, TaK U OJJUHAKOBDBIX. HOCTa.B.HHeMbIe K IIJ1aT-
dopMe MOIY/IU TO3BOJISIOT IPOBOJIUTH TECTUPOBaHUE HHTEPMENRCOB e~
penaun ganubix Datacom, MKM-rpakros, Ethernet/Gigabit Ethernet-
ceTeil u T. .

Ba}KHbIM IPpEenMyHIeCTBOM aHAJIN3aTOPa ABJIACTCA BOSMO2KHOCTD IIPO-
BOJIUTH U3MEPEHUs Ha Pa3HbIX uHTepdeiicax ojHoBpemenno. Harpu-
Mep, MOKHO BhInosiHATL BER-Tect, nepenasas TecToByio mocsieioBa-
TeJIbHOCTE ¢ mHTepdeiica Datacom u mpuamMast e€ Ha nHTepdeiice E1,
€CJI 3TO TPeOYeTCs JJIsl PEIeHrsi TIOCTABIEHHON 3a/1a4H.

Buemnnit Byt npubopal npejcrasien Ha pucynke 1.1.

Puc. 1.1. Buemnnit Bux

'Bepkyr-MMT mMeeT HECKOIBKO AIIAPATHBIX MOIMU(UKAIMIL, TO9TOMY BHEILIHMIL
BUJT TpUOOpa MOXKET HE3HAYNTEJIbHO OTJIMYAThCS OT MpEeJICTaBJIeHHOro Ha puc. 1.1.






2. KoMnnekT nocTtaBku

Tabmmna 2.1. KommiekT nocraBku

HaunmenoBanme Koa-Bo
IInardopma BepkyT-MMT 1
Bpormopa «BepkyT-MMT. YHuepcajbHBIi aHAJIA3ATOP TeJje- 1

KOMMYHUKAITAOHHBIX ceTeit. PyKOBO,HCTBO 0 IKCILJTyaTaIlUuU»

Bpormopa «BepkyT-MMT. YHuBepcajbHBI aHAJIN3ATOD TeJje- 1
KOMMYHUKAIMOHHBIX cereil. [lacmoprs

Buok niuranns

Kabemnn cereBoit 3-mosrocHbBIH
Kabenms USB Tun A-B, 1,5 m
Cymxa

== ==
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3. YkazaHua no akcnayataymm

3.1 O6wwme ykazaHus

1. o mauasma paborsr ¢ mpudtopom Bepkyr-MMT Buumaresbno
M3YyYNTEe HACTOMAIIEEe PYKOBOJICTBO 110 SKCILIyaTallud, Ha3HAYEHHE
KJIABHUII KJABUATYPHI, BHEITHUX PA3bEMOB U COCTABHBIX HYaCTell
YCTPOHCTBA.

2. Pabora npubopa moJzKHA MIPOUCKXOIUTH B YCJIOBHUSX, KOTOPhIE HE
BBIXOJAT 3a MPEesbl pabOUnX YCJIOBHI SKCILIyATAIINH.
[TuTarorias ceTh He JIOXKHA UMETh PE3KUX CKATKOB HAIIPSKEHUS.
Psanom ¢ pabounm MecToM He JI0KHO OBITH HCTOTHUKOB CHIbHBIX
MArHUTHBIX U JICKTPUIECKUX IOJIEH.

3. ObGeperaiiTe mpubOP ¥ OJIOK MUTAHUS OT YAAPOB, IONA AHU BJAlH
U UL, JJIMTEIBHOTO BO3IEHCTBUS MPSIMBIX COJTHEUHBIX JIYUEH.

4. Ecau npubop HAXOMUJICH TIe-Iu00 MpU HU3KOU TeMIieparype, TO
[Iepei, NCIIO0Jb30BaHNEM HYXKHO BbIZAEPKaTh IPpUOOp B HOPMAaJIb-
HBIX YCJIOBHUSIX HE MEHEe 2-X YaCOB.

5. Ilpu miuresbHBIX IepepbiBax B pabore mpubopa peKOMEHIyEeTCsI
OTKJIIOYATH IPUOOP U OJIOK MUTAHUS OT CETH.

6. Ilo muranmio mpubOOP MOXKET IKCILIYATHPOBATHLCS B CJIELYIOIINX
pexumax:

— ot cetru 220B, wacroroit 50I'1 ¢ oMotk 6JI0Ka TUTAHMS.
[Ipu sTOM IPOUCXOUT MO/BAPSIKA AKKYMYJIATOPHBIX
3JIEMEHTOB;

— OT aKKYMYJIATOPHBIX 3JIEMEHTOB.

7. Ipubop BepkyT-MMT cojiepKuT 3apsiHOE YCTPOHCTBO, KOTO-
pOe ABTOMATHYECKH BKJIFOYAETCSI IIPU TOJIKJIIOUEHUN OJIOKA MUTa~
HUS.

Bpewmst mosiHOrO 3apsiia aKKyMyJISTOPHBIX 3JIEMEHTOB DU HOP-
MaJIbHBIX KJNMaTUYeCKUX YCJIOBUSX He Oojiee 4 4acoB OT BHEIII-
Hero OJioka nutanus. [locse mosHOro 3apsijia aKKyMYJIsITOPHBIX
9JIEMEHTOB 3aPSIIHOE YCTPOHCTBO aBTOMATHIECKU OTKJIFOTHTCS.
Cpok c1y2KObI aKKyMYJISITOPHBIX 3JIEMEHTOB 3aBUCUT OT KOJIHYE-
CTBa IUKJIOB «3aPsiJi-Paspsiiiy.
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YKA3AHUA 110 SKCIIJIVATAIIAU

[Tpu MOTHOCTBIO 3aPSIPKEHHBIX aKKYMYJISTOPHBIX JIEMEHTaX U B
3aBUCUMOCTH OT UX COCTOSTHUS ITPOIOIKUTEILHOCTDL PabOThI IPH-
Oopa B aBTOHOMHOM PexKHMe 0e3 MMOA3apsIIKA COCTABJISIET He Me-
Hee 6 9acCOB IIPU CPeJIHell sIPKOCTH II0JCBETKUA KPAaHA.

ITpumeuwarue: nys nuranus npudopa ot cetu 220 B ucnonnzsyiite
TOJIBKO IMTATHBIN OJIOK muTanus. Vcmomb3oBanue apyroro 6Jioka muTa-
HHS MOXKET IMOBPEIUTDH IIPUOOP.

3.2

Mepb! 6e3onacHocTu

BepkyT-MMT coorBercTByeT 00IImM TpebOBaHUSIM 6€30TaCHO-
cru o 'OCT 26104.

ITo criocoby 3amuTh 9e/I0BEKa OT IOPAXKEHUST SJTEKTPUIECKIM TO-
KOM TecTep coorBercTByeT Kitaccy 11, a 6ok nuranus kiaccy 11
mo 'OCT 26104.

Wcnbrranus, Ha/tagka, BBOJ B 9KCILUIYATAIUIO U SKCILJIyaTAIIAST Te-
cTepa JOJIKHBI ITPOU3BOINTHCS C yiaeToM TpeboBaHuit 6€30macHo-
cru, uznoxkenubrx B [OCT 12.3.019.

[Tpu skcmyaranuu TecTepa J0JKHBI BBIIOJIHATHCs 001ire Tpedo-
BaHUsI IPABUJI [TOXKAPHON 6€301IaCHOCTH.

KagectBo BO3myxa paboteit 30HBI NP SKCILIyATAIUA TECTEPA
JIOJKHO cooTBeTcTBOBaTH TpeboBanusim ['OCT 12.1.005.

ITpumeuwarue: Bo BHeITHEM OJIOKe MUTAHNS TPUOOPA TMEETCsI OITac-
HOEe JIJTsI XKU3HU HaIpsKEHHe. 3allperraeTcs SKCILIyaTalus OJ0Ka IuTa-
HUs C IIOBPEXKJICHHBIM KOpHyCOM.

3.3

MpaBuna 6e3onacHoin paboTsbl

s 6e3onacuoit u KoppekTHOU padorsl ¢ BepkyT-MMT neobxo-
JINMO CODJTIONIATE CJIETYTONTNE TTPABIIIA.

1.

He ucnosib3oBaTh ocTphble, KOJIIONNE U PEKYINHUE TPEIMEThI IPU
paboTe ¢ CEHCOPHBIM 3KPaHOM U KJIABHATYPOil.

He BckpbiBaTh 1ipubop.

He BcrapasTh HuYEro, Kpome CIENUAJIU3UPOBAHHBIX CMEHHBIX
KapT, B OTCEKU JIJIst KapT.

He nmonyckars nanenust npubdopa ¢ BbicoThl Oojiee 0,1 M.
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3.4

He sakpbiBaThb BEHTHJISIIIUOHHBLIE OTBEPCTUsI BO BpeMsi pabOThI
mpudopa.

Wcmob30BaTh TOJBKO IITATHBIA NCTOYHUK BHEITHErO ITHTAHMS.
[IpousBo/iuTh 3aMeHy aKKYMYJIATOPHBIX OaTapeil TOJIHKO Ha ITPeJl-
[IPUSTUN-U3TOTOBUTEJIE.

3akpbIBaTh 3aIUIYINKON OTBEPCTHE IO CMEHHBIN MOJIYJIb, €CJIH OH
HE YCTAHOBJIEH B IIPUOOP.

TpaHcnopTupoBaHue, XpaHeHue 1 obcay>xueaHue

3.4.1 TpaHcnopTupoBaHue u xpaHeHue

1.

[Ipubop, yrrakoBaHHBIH B IITATHYIO TAPY, JOJIZKEH JIOIYCKATh TPAHC-
[IOPTUPOBAHKE TIPU TeMIIEpaType Bo3ayxa oT —25 jio +55°C npu
OTHOCUTEIHHOM BiazkHoCTH Bo3ayxa 95% npu remneparype +25°C
(rpynma 3 mo I'OCT 22261) aBTOMOGHIIBHBIM TPAaHCIOPTOM (3a-
KDPBITBIM OPE3€HTOM), B 3aKPBITHIX JKEJE3HOIOPOKHBIX BArOHAX,
FEPMETUYHBIX OTAILIMBAEMBIX OTCEKAX CAMOJIETOB U CYXHUX TPIO-
Max cyjioB. [Ipu TpaHCIIOPpTUPOBAHUE JTOJIZKHBI COOJTIOIATHCS MTpa-
BUJIA [IEPEBO3KH U KPEIIEHUs I'PY30B, JEHCTBYIONIUX HA COOTBET-
CTBYIOIEM BHJE TPAHCIOPTA.

[Ipu morpyske, TPAHCIIOPTUPOBAHUN U PA3TPY3Ke JOJXKHBI CTPOIO
BBITIOJIHATHCST TPEOOBAHUST MAHUIIYJISIIUOHHBIX 3HAKOB U IPEIy-
[IPEJINTEJIbHBIX HAJMHICEH «XPYIIKOe, OCTOPOXKHO», «Bepx», «Ot-
KPBIBaTb 3/1eChy», «bepeun ot Birarn» corsacao ['OCT 14192 ¢ me-
JIBIO 00eCIIeUeHsI COXPAHHOCTHA OT MEXaHMIECKUX OBPEXKIeHMUIA,
[IPOHUKHOBEHUS BN U BJIACH.

[Tpubop J0JI2KEH XPAHUTHCS B OTAILINBAEMBIX CKJIAJICKAX TIOMEITe-
HUSIX B YIIAKOBKE MPEIIPUATUS-U3TOTOBUTEIS IIPH TEMIIEPATYPE
Bozayxa oT +5 10 +40°C, OTHOCUTENBHON BJIAYKHOCTH BO3JyXa
80% npu remueparype +25°C (I'OCT 22261). Cpok xpanenust —
He Oostee 6 mecsrieB. [lo ucreuernn cpoka HEOOXOIUMO TTEpPE3APSI-
JIATH AKKYMYJISTOP.

B nomernenusx st XxpaHeHust npubopa He JIOJKHO OBITH IApOB
KHCJIOT, IIeJI0Ueil U JIPYyIuX arpeCCUBHBIX YKUIKOCTEM, BBI3BIBAIO-
IIUX KOPPO3UIO METAJLJIOB.

[Ipu TpancnopTupoBaHUU U XpaHEHUH MPUOOPA HEOOXOIUMO CO-
6101aTh 06IIMe TPeOOBaHUsT IIPABUJI ITOXKAPHOI 6€30IaCHOCTH.
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3.4.2 TexHu4yeckoe obcnyxuBaHue

Texauaeckoe obciryKuBaHUE TPUOOPA CBOIUTCH K HEPUOUICCKOMY
BHEIITHEMY OCMOTPY Hpubopa, 0/I0Ka MUTAHUSA U IIHYPOB C IEJIBIO CO-
JepKaHus B UCIPABHOM U YHUCTOM COCTOSIHUM.
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4. lNMoarotoBka K paboTte

1. Ilocie u3BjIeveHnsT aHAIM3ATOPA U3 YIIAKOBKY IIPOM3BEIUTE BHEIII-
HHIT OCMOTP U IPOBEPhTE KOMILJIEKTHOCTD aHAJIN3aTOPa B COOTBET-
cTBUM ¢ Tabauneir 2.1.

2. Boruepkure aHaamsaTop B HOpMAaJIbHBIX YCJIOBHUSAX HE MeHee 2 Ja-
COB.

3. Ionkmounre paszbéM O10Ka MUTAHUS K aHAJII3aTOPY U BKJIIOUUTE
BuJIKy Ojtoka rmrtanusa B cetb 110-240 B, 50-60 I'm. Yb6emurecn,
YTO Ha [epelaHeil maHean npudopa 3aropeiics HHIuKaTop «CeThy
(cM. paszen 5.2)

4. BxirounTe aHAJIU3aTOP C ITOMOIIBIO0 KHOIIKHT @ (cm. pazgen 5.4).
[Tocte HakaTust Ha KHONKY B IEPBYIO OYepelb BKJIIOUUTCS ITOI-
CBeTKa JUCILIed. 3areM, IpuMepHo depe3 30 CeKyHII, IMOsIBJIAET-
CsI 3aCTaBKa ¢ HHIAUKATOPOM 3arpy3ku. [lo 3aBepiennu 3arpysku
Ha JucIiiee Tpubopa MosiBUTCs TyIaBHOe MeHio. IIportecc mosrHOrO
BKJIIOUeHUs npubopa 3anumaeTr He 6ostee 1 MunyTol 30 ceKyHI.

5. uis BBIKJIIOUEHUS aHAJIN3aTOPA HAXKMHUTE Ha KHOIKY @ (cMm.
pazgnesn 5.4). Ilpu BeIK/IIOUeHN Ha JUCILIEE NOSBJISETCS 3aCTaBKa,
C WHIUKATOPOM IIporpecca BbIKIOUeHus. [Ipolecc BBIKIOUYEHUST
3aHIMaeT OKOJI0 30 CEeKyHI.
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5. Ncnonb3oBaHune npubopa

5.1 QO630p

2 3 4

Puc. 5.1. Bun cuepenn

Hudpamu Ha pucyHke 0603HATEHBI:

1 — pe3nCTUBHBIN CEHCOPHBIN dKPaH;
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2 — KJIaBUIIIa POKPYTKH;
3 — cBeTOAMOIHBIE NHAMKATOPH! U JATINK OCBEIEHHOCTH;
4 — KJjaBuaTypa.

=YesToale) —t
o= [JQ'I a
BSSS O ] =
=ttt (D) H

= tamtatanll = I
[=folestas] =
o D GO & S

&

2 5 6 8 9 11

Puc. 5.2. Huxuss nanens npubopa rmepBoit MoauduKaIum

Hudpavu 0603HATEHBI CIEIYIONINE TEMEHTDL:

1, 12 — BeHTUIATIMOHHBIE OTBEPCTUS;

2 — pa3beM JyIsl HOJIKJIIOUeHNsT BHENTHEro Osioka nmuranus (19 B);
3 — KHOIIKa annapaTHOIO cOPOCa CUCTEMBI;

4 — kHouKa Jj1s obHoBsieHus cucremuoro 1O mpubopa;

5 — THE3J0 JIJIsd 3a3eMJICHUS];

6 — unrepdeiic 10/100 Base-T Ethernet RJ-45;

7 — cepsucHbiii USB-unrtepdeiic st nmogkaodenus Kk 1K, Tumn
mini B;

8 — wunTepdeiic s noakmodenns BHemHuX USB-Hakormreeit,
Tun A;

9 — USB-unrepdeiic mis nonkirouenns kK 11K, tum B ;

10 — umTepdeiic A1 MOAKIIOUYEHUST Ay INO-TAPHUTYPBI B MEKPOdO-
HA;

11 — nquHAMUK.

%

o
i

YOO

WO

[

Puc. 5.3. Bepxusasa nanenn
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IIpumenvarue: Koiaeco NPOKPYTKH U JATYUK OCBEIIEHHOCTH 3ape-
3€PBUPOBAHbI JIJIs1 JAJBHERIIIEr0 UCIIOIb30BAHUS.

ITpumeuarue: CBeTONUOIHbIE HHIUKATOPHI TECT, MOoAyb 1, Mo-
AyNb 2 3ape3epBUPOBAHBI JJTA JTIAJHLHENITIETO NCTIOJTb30BAHUS.

5.2 T[lMoakntoveHne NCcTto4YHnUKa NUTaHUA

Ncrtounuk nuranus Kk Bepkyr-MMT nogkogaercs st

— 3zapsiaa barapen mpubdopa;

— obecrevyeHus paboTel TpuOOPa OT BHEIIHErO UCTOYHUKA, INTAHNS.

McTouHuK IUTaHus HOAK/IIYaeTcs K pasbeMy «19V» Ha HuxKHel
naHe M aHajmsaropa (cMm. pasgen 5.1).

Caeromuoansiii naaukarop CeTb Ha HepeHeil aHeJ I 0TOOPazKaeT
COCTOsIHUE MUTAHUS pudopa:

— He TOPUT — BHEIIHWI NCTOYHUK MUTAHUS He [TOIKJIIOUEH;

— 3eJIEHBIII — BHEIIHUI HCTOYHUK NMHUTAHUA ITOAKJIIOYEH, Oarapest
[TOJTHOCTBIO 3aPSIyKEHA;

— OpAaHXKEBBII — BHEITHUN NCTOYHUK IMATAHUS ITOAKIIOYEH, HIAET 3a-
psim Gartapen;

— KpacHLIA — alaparHas WIK IporpaMMHast IpobJieMa ¢ 6aTapeeii.

5.3 BkntouyeHue/BbiknoyeHe npubopa

BKJIIO‘IQHI/IG/BI:IKJHO‘IGHI/IG U TaHWA ITPOU3BOIUTCA IIPU IIOMOIIU KJIa~

BUIH @, PACIIOJIO?KEHHO Ha KJIaBHaType IpHOOpa.

151 BKITIOYEeHNST TUTAHUS HEOOXOIMMO HaXKaTh U yJIEPKUBATh KJla-
BUIILY B TeueHNe 1-2 CeKyH/I.

L1t BBIKJIIOYEHHS] MUTAHUSI HEOOXOIMMO HaXKaTb W YJ/IEPKHUBATD
KJIABUIILY B TedeHue 1—2 ceKkyH/I, Iocje 9ero Ha dKpaHe mpudopa oTod-
pasuTcst coodinenmne «BukmoUInTs mpubop?s, n HaxkaTth OK.

st BeIK/TIOUEHs Tpubopa 6e3 BhIBOMIA TPy IIPEKIAIONIEero coo0-
IeHns] HeOOXOMMO HaXKaTh U yJEPXKHUBATh KJIABUILY B TedeHwe 4-5
cexyH/ 1. JIaHHBIN c1TI0COO BHIK/IIOYEHUSI SIBJISIETCS aBAPUIHBIM U NCIIOJIb-
3yeTcs B cIydae, KOIJIa KOPPEKTHOE BBIK/IIOUEeHNE PUO0Opa HEBO3MOXK-
HO.
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5.4 VYnpaBneHue SApKOCTbIO Aucnnes

Bosmozken BBIOOP OZHOTO U3 JABYX ypoBHEi spkoctn auciutest: 50%
wiu 100%. [Ing usMeHeHus SpKOCTU JIUCILIes HeOOXOAMMO OIHOKPATHO

HaXKaTh HA KJIABUIITY Ha KJaaBuaType. VIameHeHne sspKOCTH ITPOUC-
XOIUT ITUKJINTIECKH.

5.5 [logknto4vyeHne cMmeHHbIX Mmoaynei

Bepxusis manens mpubopa mMeeT JBa YCTAHOBOYHBIX MECTa IIJIst
CMEHHBIX MOZyJlell. By maHeanm ¢ yCTaHOBJIEHHBIMU MOMYJISMU IIPE-
cTaBJjieH Ha puc. 5.4.

@n_‘:_::_l_ _)(_)(_l(@),é‘,(_)r_)(_j(_dt_ l—-ﬁ@

o[~ e 0Tk 0.0
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Puc. 5.4. Ilanenb cMeHHBIX MOyt

st ojikJiogenusi MOy K Ipubopy HEeoOXOIMMO BCTABUTH CMEH-
HBIII MOYJIb B OJIHO U3 YCTAHOBOYHBIX MECT M 3aBEPHYTbH KPEIEYKHbBIE
BUHTBI. [Ipu ycTaHOBKe 3THKETKa MOJLYJIS JIOJXKHA PACIOJIAraThCs JIN-
[OM K HOJIb30BaTe 0 (€C/M CMOTPETh Ha MEPEJIHIO0 TTaHeb Ipubopa).

ITpumeuwarue: Moayab MOXKHO BCTABJISITh B JII000€ U3 YCTAHOBOY-
HBIX MECT.

Monyss BKIIOYAETCSd aHAJIA3aTOPOM aBTOMATHUYECKH. Y TOTOBOIO
K paboTe MOy UHINKATOP COCTOSIHUS 3arOpaeTCs 3€JEHBIM IIBETOM.
B stom ciydae 3arpyzKaiorcst mporpaMMbl, HeOOXOIUMbIE JIjIsI IPOBEIe-
HUsl U3MEPEHnil Ha TexX nHTepdeiicax, KOTOPbIe IIPEJIOCTABIISET MO/LYJIb.
3arpy»KaroTcst TOJIBKO Te IMPOrPaMMbl, KOTOPhIE BXOISIT B KOMILJIEKT 110~
CTaBKU (B COOTBETCTBUU C MPUOOPETEHHBIMU OIIUSIMHT).

st u3BAeYEHUsT MOIYJ/IsT HEOOXOANMO OTBEPHYTH KPENEXKHbIE BUH-
ThI U, IOTSIHYB 3a HUX, BBIHYTb MOJLYJIb U3 YCTAHOBOYHOTO MecTa. [Toce
U3BJIEYEHUS BBITPY2KAIOTCS COOTBETCTBYIOIINE ITPOTPAMMBIL.
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ITpumeuarue: He umeer 3nadeHus, BKIIOYEH TPUOOD WM HET B
MOMEHT YCTAHOBKU WJIN M3BJIEICHUS MOJTYJIsI.

5.6 TlNoakntoyveHune nepudepuniiHbix YyCTPOCTB

BepkyT-MMT noanep:KupaeT HOAKIIOUEHNE K CIEIYIONTNM YCTPOi-
CcTBaM:

— TEePCOHABHBIN KOMITBIOTED;

— USB-nakommreb;
Ethernet LAN;

3BYKOBasl TapHUTYPa (HAYIIHUKU + MUKPOMOH).

5.6.1 TlloakntoueHne k MK

[Moakmouenue k 11K meobxoanmMo mj1s1 yaaJIEHHOTO YIIPABICHUST IIPU-
6opom (cMm. pazgen 11). B Bepkyr-MMT nojkitouenue k [TK npey-
cmoTpeno mpu oMot USB. [iist aToro ucnosb3yercst pasbém Tuma B
1 Kabesb Tuia A-B, KOTOPBIA BXOIUT B KOMILIEKTAIMIO AHAJIX3ATOPA.
Ha nwmkueit nanesn pasbém obosnader kak «USB C» (USB Client) (cm.
pazzgen 5.1).

IIpu monkmouennn K 11K nmo USB MoxKHO pemuTh ciieayolye 3a-
JTAMN:

— yIpaBJieHuEe OTYETaMU 110 U3MEPEHUAM;

— HacTpoiika BpeMeHU U JAThI;

— HaCTPOHKa CeTeBOro IOAKIIOYCHN];

— oOHOBJIEHHE IIPOIPAMMHOI0 obecriedenusi Ipudopa U U3MEPUTET b
HBIX MOJLYJICH.
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5.6.2 Moakntoyenne USB-HakonuTenem

[Monknrouyenne k BepkyT-MMT USB-nakonureseit Tpedbyercs jijist
peIeHus CIIeYIONNX 3a/1ad:

— obuosjienust [10 aHa/im3aTopa U CMEHHBIX U3MEPUTEBHBIX MOJLY-
Jeit;

— KONWMPOBaHUE JAHHBIX C HAKOIUTEISI HA aHAJIM3ATOP U C AHAJH3a-
TOpa Ha HAKONUTED.

Jlast momKJIIOUeHNsT HAKOIMTE el HCIoJb3yeTcst pasbeM USB Tu-
ma A. On pacrosoxkeH Ha HMXKHeH mapeau npubopa u 0003HaAUEeH Kak

«USB H» (USB Host) (cm. pazgen 5.1).

ITpumeuvarue: USB-nakonuresb He BXOJAUT B KOMILIEKTAIUIO
Bepkyr-MMT.

5.6.3 Tlopgknioydenne k LAN

[Moakmovyenne K JOKATBLHON ceTH HEOOXOIUMO ISl YIAIEHHOTO YIIPaB-
nenust mpubopom (cm. pazzen 11).

st aToro ucnosb3yercs pazbém RJ-45 u kabens UTP-5, koroporit
HE BXOJIUT B KOMILIEKTAIUIO aHa/m3aTopa. Ha HinKHell nanesn pa3beM
obosnaden kak «LAN» (cum. pasmen 5.1).

,HOCTYHHI)IG PEKUMDBI ITOAKJTIOICHUA:

— 10 Mbit/s, mosHbI# J1yTLIEKC;

— 100 Mbit /s, mosHbIil TyTLIEKC;

— 10 Mbit/s, mosyymiiekc;

— 100 Mbit /s, momyaymekc.

ITpumeuarue: xkabeb i noakaodenns K LAN He BXoauT B KOM-
mwiekTanuio Bepkyr-MMT.
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5.7 AsBTOHOMHas paboTa

BepkyT-MMT umeer BO3MOXKHOCTL paboTaTh 0€3 MOIKJIIOUCHUST
K CeTH 3JIEKTPOIUTaHUsl. B 3TOM cilydae IHUTaHHE aHAJIU3ATOPa OCY-
IIIECTBJISIETCST OT BHYTPeHHeH barapen.

Bpems aBronoMHO# paboOThI 3aBUCUT OT:

— KOJIMYECTBa, MOJKJIIOYEHHDBIX K MPUOOPY MOJIyJeil paciiupenns;

— HaJUYUs TOAK/IIOYEHHBIX IepuepUiiHbIX YCTPOICTE;

— SIPKOCTH 3KPaHa;

— KOJIMYECTBA IIPOBOJUMBIX TECTOB;

— CTelleHN U3HOCA BHYTPEHHei baTapen.

ITpu nmutarun BepkyT-MMT ot ucnpapHoit 6aTapen BpeMs aBTO-
HOMHOT pabOTBHI He JOJIZKHO OBITH MeHee 6 JacoB.

[Ipu moak/IOYeHNN K aHaJIU3aTOPY BHEIIHEI'O0 MCTOYHUKA ITUTAHUS
aBTOMATHICCKN HATMHAETCS 3apsi barapen.

Cocrosinne 6aTapen 0TobpazkaeTcs ClennalbHbBIM 3HAYKOM Ha, SKPaHe
upubopa (cMm. pasmen 6.1).
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6. PaboTa c rpacdpnyecknm nHtepdeiicom

6.1 OO630p

I'padugecknii nmosmpzoBaTe/bCKUl HHTEPdEHC MIPUOOPA OPUEHTUPO-
BaH Ha yIIpaBJeHHe IOCPEICTBOM CEHCOPHOIO 3KpaHa 0e3 MCII0JIb30Ba-
HUS CTHJIA. Y IIPABJIEHUE OCYIIECTB/ISIETCs IPY IOMOIIN aJiblia. VHTep-
deiic obeceunBaeT OBICTPOE MEPEKIIOUEHNE PEXKUMOB PabOTHI, omepa-
TUBHBIA JOCTYI K OCHOBHBIM T€CTaM M HACTPOHKAM.

T

Ananus KM 13:18

B

BazoBbie usMmepeHus JIuHelHbIN uHTEphelic

-

VKM30C ~ Cunxp: BHyTp

TIpoCcMOTp AaHHbBIX BpemeHHble uHTepBasibl
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Puc. 6.1. I'staBHoe MeHIO

[Mudpamu na pucyrnke 0603HATEHDI:

1 — TeKymuii pexKuM U3MEpPEHNIT;
2 — mnaHejb WHINKATOPOB COCTOSIHUSA TECTHPYEMBIX HHTep(eicoB
(cm. pasmen 6.4);
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3 — ukoHKa craryca barapeu (cum. pasgen 6.2);

4 — nKOoHKa mHMOpMaIun 06 OCHOBHBIX HACTPOMKAX TECTOB;

5 — naHes b IePEeKII0UeHUsT PEXKUMOB u3Meperuit (cm. pasgen 6.5);

6 — KHOIIKM ITepexo/ia K HaCTPoiKaM ITapaMeTPOB U3MePEHUI 1 TTpH-
JIOYKEHUSIM JIJIST 3aITyCKa M3MEpEeHU.

st ymoberBa paboTel ¢ rpadudeckuM uHTepdeiicoMm B mpudbope
IPEYCMOTPEHBI CIEIYIONINE SJIEMEHTHI:

@ — kuasuma «Jomoit» (cm. pasgen 5.1).

Kapuma obecrieunBaeT mepexojl B IJIABHOE MEHIO IIpubopa U3 JIio-
0Oro IOAMEHIO.

: : : — KJIABUIIM HABUIAIMM: BBEPX, BHU3, BIIpa-
BO, BJIeBO (cM. pazzen 5.1).

6.2 QOueHka cocTosiHusA baTapen

V3HaTh O TEKYIEM COCTOSHAU OaTaperm MOXKHO IO 3HA4UKy Oara-
peu, PaCIOJIO?KEHHOMY B JIEBOM HUXKHEM YIJIy 9KpaHa npubopa. 3Ha-
90K oTobpazkaer craryc barapen (3apsiKeHa, 3apsiKaeTcsl, OTCy TCTBYET
u 1.71.). Bostee mojpobuast madopMaryst JOCTYIIHA 10 HAYKATHIO Ha 3Ha-
70K. IIpr 3TOM OTKPBIBAETCSI BCILIBIBAOIIEE OKHO, BOSMOXKHBIN BUI 1
OTMCAHWE KOTOPOTO TPEJICTABIIEHO B TAOJIHIE HIXKE.

Tabmuma 6.1. Cocrosinue 6arapen

Bupg Onucanue

Wnér 3apsng 6atapen. Bo BemibiBatomem

YpoeeHb 3apaga: 73% OKHE BBLIBOJIUTCS:
OcTaBlleecs BpeMS: 36 MUH
CocToAnue: 3apAKaeTcA — Tekymmii ypoBeHb 3apana (75%);

— BpeMd, ocCTaBIIeeCd JO0 OKOHYa-

Hust 3apsga (36 Mun).
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Tabsmi,

a 6.1. Cocrosinue Garapen: IPOIOJIZKEHHE

YpoBeHb 3apAga: 99%
OcTaBlIeecA BpeMa: 347 MUH

(=)

Barapest I0JIHOCTBIO 3apsi?keHa (3HAUOK
OaTapen OTOOpaXKAETCsT 3€JEHBIM I[BE-
ToM). B OKHe BBIBOZUTCS:

— Tekymumii ypoBeHb 3apsaia (99%);

— ocraBIeecss BpeMsi paboOThl IpU-
6opa (347 MuH).

YpoBeHe 3apAga:

Hopwmasnbabrit ypoBenn 3apsina 6atapen
(3mauok Garapen oroOpazkaeTcs KEI-
TBIM [BETOM). B OKHE BBIBOIUTCS:

— Tekymwmit ypoeess 3apsiia (56%);

— ocraBlileecsi BpeMsl paboOThI IIPH-
Gopa (146 MuH).

OcTaBlWeecA BPEMA: 146 MuH
YpoBeHb 3apAga: 9%
OcTaBlIeecA BEPeMA: 27 MWH

(.,

Kpurndecku HHU3KUII ypOBEHL 3apsja
Gartapen (3Ha9I0K GaTapenm oTOOpaKaer-
Cs1 KPACHBIM I[BETOM). B OKHe BBIBOAUT-
Cd:

— Texkymmii yposenb 3apsaiga (9%);
— ocraBlileecsi BpeMsi pabOThI IIPH-
6opa (27 MuH).

s mpefioTBpaIeHns] TOTEPU JAHHBIX
HEOOXOIMMO IOJICOEJMHUTL [pUOOp K
BHEIIHEMY UCTOYHUKY MUTAHUS WU BbI-
KJTIOYHUTH TIPpUOOP.

YpoBeHe 3apaga: HeuseecTeH
OcTaBleecA BpeMA: HensBecTHo
CocToAHWe:  Barapes oTcyTcTEYeT

AnnapaTtuas mpobsieMa: HeOOXOIUM pe-
MOHT/3aMeHa Garaped B CEPBUCHOM
[EHTPE.

YpoBeHb 3apaga:
OcTtaBweecA epemMA: HewuseecTHo

IIpobaema ¢ mpaitBepom HaTapem: HEOO-
XOZMMO ODHOBJIEHUE BEPCUU JIpaiiBepa.
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6.3 Bsopg nHcopmauun

IIpu HacTpolike HEKOTOPBIX MTAPAMETPOB BOBHUKAET HEOOXOIMMOCTD
BBOJIa KaKOH-n60 nHdopmanuu (ducsa, crpoku). st srux nesteit uc-

IIOJIB3YETCs SKPaHHAS KJIaBUATYPa U KJIABUIIIA

DKpaHHasl KJIaBUATYpa MPEICTaBJsieT cob0il BCIIOMOraTeIbHOE OK-
HO, KOTOPOe OTOOPAaXKaeTCsl P HAYXKATHHU Ha I0Jisl, TPeIHA3HATEHHbBIE
JJIST PeJIAKTUPOBAHNUS.

ANUTeNbHOCTL N3Mepennii
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Puc. 6.2. Dkpannast K1aBuaTypa

BBoy 3Ha4eHuil 0CyIIecTBIIsIETCS IPU HAXKATHH Ha KJIABHIIU SKPaH-
HOI KJIaBHATYPBI. JlIs IOATBEPKACHUS BBEIEHHBIX 3HAUEHUIT CIIEyeT
HayKaTh Ha KJIABUIIY [esy. Ficiii BBeieHO HEBEpHOE 3HAYUEHUE, TO TIOCTIE
HaXKaTHs Ha KIABUIITY MUTAET CTPOKA C YKA3aHUEM JTHAIIA30HA JIOITYCTHU-
MBIX 3HadeHH. B aTOM ciryuae HeoOX0MMO BBECTH BepHOE 3HAYMEHNE U3
YKa3aHHOTO Jinara3oHa. BMecTO KIIABUIIN (e MOXKHO HCIIOIH30BATD

KJTABHIITY e KJIABHATYPBI TPUOOPA..

BBoj undopManum MoKHO OTMEHUTDH, HAYKAB Ha KJIABUIILY |k
OKHO 9KPAHHOI KJIABUATYPBI 3aKPOETCsI, BBEJICHHDIE TAHHBIE TPUMEHE-
HBI He OYIyT.

B ciygae oHOKpaTHOrO HAXKATUs KJIABUIIA g iy CTUPAET ITOCIIEI-
HUI BBEJICHHBIN cUMBOJI. Kcjin HAXKaTh U yIepKUBATH KJIABUIILY, OYIyT
y/IAJIEHBI BCE BBEJEHHDBIC CUMBOJIBL. KC/IM CMMBOJIBI OBLITN TIPEIBAPUTE b
HO BBIJICJICHBI, OJIHOKPATHOE HAXKATUE Ha KJABHUIINY TaKKe obecrieduTt
CTUpaHHe BCE€X CHUMBOJIOB.
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6.4

AdnarHoctuka coctosiHusa TecTtupyemoro nHtepdpeiica

[Ipu npoBeieHNN U3MEPEHUIT OCYIIECTBIISIETCST IeThIPEXIIBETHAST NH-
JUKAIMsS COOBITHIA:

3eJIEHBI — OTCYTCTBUE aBapuil u OMMOOK, BCE B MOPSIIKE;
KPACHBII — B HACTOSINEE BpeMsi HaDJIIO/IaeTCs OMMOKA MJIA aBa-
pud;

JKEITHI — OTCYTCTBUE OMUOKY MU ABAPUU HA TEKYIIUNH MOMEHT,
HO C MOMEHTa cOPOCa COCTOsIHUS MHIUKATOPOB JAHHBIE COOLITHS
OBbLIN OOHADPYKEHBI;

He POPUT — OMIMOKA/aBapus B JJAHHOM DEXKUME He OIPEIe/ISIeTCsl.

Huxe mpencraBieHo onmcanne WHANKATOPOB COOBITHIT Ha IIpUMeEpPe

momyis El.
LOF
Lom
Lss
Puc. 6.3. Uagukaropsr
LOS Curuaj npucyTCTBYeT, HO paHee HaOJIIOIAIACh TOTEPST CUTHAJIA.
AIS Curnan 06 aBapuu He 3aPErUCTPUPOBAH.
LOF [Torepu HMKIIOBOI CHHXPOHHU3AIMK HET, HO OHa HabOJIIOAJIach B
MIPOITLTIOM.
LOM ABapuu CBepXIUKJIOBOM CUHXPOHU3AIUYA HE aHAJIUIUPYIOTCS.
RDI ABapus Ha JajbHEl CTAHIUU He 3aPEruCTPUPOBAHA.




30 PABOTA C TPA®UYECKUM HMHTEP®ENCOM

SER [Ipesbimenus mopora OIuOOK HET.
RMA ABapus CBepXIMKJIA JajibHEel CTAHIIUU He AHAJIU3UPYETCs.
LSS [TpucyrcTByeT CHHXpPOHHU3AIIUS C IPUHIMAEMON TeCTOBOI TOC/Te-

J0BaTEJIbHOCTBIO.

COpoc COCTOSTHIST WHINKATOPOB BBITTOJIHIETCS TPU HAYKATHH Ha, JTEO-
0oif MHIUKATOP.

6.5 Bbibop pexxuma namepeHunii

MoxkHO BBIOpATh, C KAKUM MOJYJEM U B KAKOM PEXUMe PaboTaTh.
Jljtst 9TUX Tesiel CIIyzKaT KHOIKH BBIOOPA PEeXKUMa U3MEPEHUil, pacio-
JIOXKEHHBIE BHU3Y TVIABHOIO MeHIO (cM. pasien 6.1).

Jlist cMeHBI peKUMa, M3MEPEHU CJIeIyeT BLIATH B IJIABHOE MEHIO
Bepkyr-MMT u HaxkaTh Ha KHOIKY HY2KHOTO pexkuMma. [Tocyie aToro
CTaHYT JOCTYIIHBI KHOIKHU IIEPEX0A K IMPOrpaMMaM IIPOBEIEHUS U3Me-
peHuil U KHOIKHU JIjIst Iepexoia K MEHIO HACTPOEK, JOCTYIHBIE B 9TOM
pexume.

ITpumeuarue: Tpu MEPEKIIOUCHUN MEXKIY PA3HBIMU U3MEPUTE b
HBIMH MOJIYJISIMA BCE HACTPOUKHU MOJYJIST COXPAHSIOTCS, 8 W3MEPEHMUsT
ITPOJIOJIYKAOT BBITIOJIHSITHCS.

ITpumevarue: ecnu NEPEeKIIOYEHUE MEXK/Iy PEKUMaMU I10APa3y-
MeBaeT CMeHy KOH(MUI'YPAIUU yIKe UCIIOIb3YIOMIErocsi MOIYJIS U MOXKET
IIOBJINSITH HA 3aILyIIEHHbIE U3MEPEHUs], IIPU IONBITKE CMEHUTH PEXKUM
MOSIBUTCS BCILJIBIBAIOINIEE OKHO C OODbSICHEHUEM MPUYUHDI, [0 KOTOPOit
[IEPEKJII0YUEHUE B JIDYTON peXKUM HEBO3MOXKHO. CJie/lyeT OCTaHOBUTD W3-
MepeHus J00 0K IATHCA UX OKOHYAHUS, 8 32T€M I[IOBTOPUTH HOIBITKY.
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6.6 [llonyyeHue cBoakM 0O M3MepeHUsIX N HACTpOMKax

HpI/I HaXXXaTU1 Ha KJIaBUIITY BBI3OBa CIIPAaBKU o nJin Ha KHOIIKY

Ha 3KpaHe mpubdbopa oToOparkaeTcsi CTATyCHas IMaHes b, COJIePKa-
mast “HGOPMAINIO O HACTPONKAX OCHOBHBIX TECTOB, 8 TAKXKE O COCTOSI-
HUY BBITOJIHSIONINXCSA U3MEPEHUil.

YpoBeHb : <-24dB pb
YacToTa: HET CUrHana
BasoBbie p

[brutTep
Rx NuHelnbId uHTepteiic
%D TepmuHan WMKM30C Cunxp: BHyTp
BpemeHHbIe MHTEpBaNbI

ncn: 2"°-1 TY: BBIKN.

3ByK: -9.4 06,0y

TeHepauMa cobbITHi
CODE kon-go: 1234, Temn: 1:10°

i )

JTF

( J

Puc. 6.4. CrarycHas naHesb

Huke npejicTaBieHo OIUCaHIe CTATYCHOM IaHe I Ha IPUMepe -
noxkeaud «Anamus Els.

Ha nanenn orobpakaiorcs:

— yPOBEHb U YACTOTA MPUHUMAEMOI'0 CUTHAJIA,;

— HWHIUKATOP BPEMEHHU TECTUPOBAHUSA I 3AIIYIIEHHOTO TECTa;

— THI COOBITUSI W IapaMeTPhbl TeHePalny COObITHSI;

— pexuM paboThl IpUbOpa, TUI ITOTOKA, CIIOCOD CHHXPOHU3AITNN;

— CKOpoCTh mpuéMma u rnepegadn ganabix, Tuin [ICII, ypoBens n ga-
CTOTa 3ByKOBOI'O CHUI'HAJIA.
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7. CoxpaHeHune uHdopmMaunm Ha
USB-Hakonutenb

[Tpubop Bepkyr-MMT 103BOJIIET TPOU3BOAUTL IOJIKJIIOUEHIE
USB-nakormuresist 4epes criennaabHO MpeIHA3HATEHHBIN /I 9TOTO Pa3h-
ém (cM. pazgen. 5.6.2) u konmposath Ha USB-nakomuress KaTasior ¢ co-
XPaHEHHBIMU OTYéTaMu (pe3ysibraTaMu u3MepeHuil) u Tpeiic-daiiiamu.

[Tocme monkmovennss USB-nakonmTesnst Ha dKpaHe IPUOOPa ITOSTB-
JISIETCS JIMAJIOTOBOE OKHO, IIPEJICTABJIEHHOE Ha PUCYHKE HUXKE

CkonupoBaTb BCe COXpPaHEHHbe OTYUYETH W Tpelc—daiinb
Ha USB-nakonutens?

Onu byayt ckonuposann B kaTanor 'bercut_mmt"
KopHeBoro katanora sawero USB-nakonutens.

Bce nocnegywmpe otuétwm WU Tpeic—dains byayr
COXpaHATbLCA Kak Ha npubop. Tak u Ha USB-hakonutens.

Ja Het

Puc. 7.1. JInajoroBoe 0OKHO 9KCIIOPTa OTYETOB U Tpeiic-daitiioB

IIpu naxxaTun Ha KHONKY [a Karasor bercut_mmt! Gymer ckormpo-
BaH B KOpHeBYIO jupekTopuio USB-nakomuresisi. CocTosiHue IPOIecca
KOIMPOBaHUSI 0TOOPAXKAETCsT ¢ MMOMOIIBIO MHIMKATOPA BBIIOJHEHHSI.

!Onucanue crpyKTyphl KATAJIOIOB IIPUBEJEHO B IPpUJIoKeHwn D.
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Metrotek

)

YcTaHoBka nporpammHoro oGecneyeHns...

Puc. 7.2. Cocrosiaue mporiecca KOMMPOBAHUS

[Tocse 3aBepienus porecca KOIMMPOBAHUS JIMAJIOIOBOE OKHO KC-
[IOpTa ABTOMATUYIECKH 3aKpbIBaeTcs. Bee nociemyoniue oT9€éTel u daii-
JIBL OyJIyT COXpaHSTHCsT KaK Ha pubop, Tak u Ha USB-Hakonuresib, moka
[oCJIe/ N He OyJeT u3BJaeY€H u3 npubdopa.

[Ipu maxkatuum Ha KHONKY HeT nmajoroBoe OKHO 9KCIOPTa 3aKpbI-
BaETCs.

IIpumeuwarue: B ciaydae BOSHUKHOBEHHS OIMMOOK IIPU MOHTHUPO-
pannn USB-Hakomnuresss n KonupoBannu JaHHBIX Ha USB-makonmresb
Ha 9KpaHe IpuObOpa BO3HUKAIOT IPEIYIPEXKIAIONINE COODIIEHNS, aHa~
JIOTUYHBIE TIPEJICTaBJIEHHBIM Ha puc. 7.3 u puc. 7.4.
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Owmnbka:
USB-HakonuTenks 6b1/1 OTCOeAUHEH OT Npubopa

Ok

Puc. 7.3. Coobmenne 06 ommnbke

Owmnbka:
OWMNOKA NOTOKa AaHHbIX NPOTOKONA rsync (BO3MoXHo, Ha USB-
HaKoMUTene He XBaraeT MecTa)

Ok

Puc. 7.4. Coobmenue 06 ommbke
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8. Hacrtpoiika cetn

Pexxum «CeTb» 1MO3BOJISIET BBIIOJHUTH PYYHYIO WJIM aBTOMATHYE-
CKYIO HaCTPOWKY IIapaMeTpPOB ceTeBoro nurepdeiica: yCTaHOBUTH a/Ipec,
MacKy IMOJICEeTH, aJIpeca II3a, OCHOBHOTO u Bropuanoro DNS.

A
124

IP apgpec [192.168.222.155

b

L

Macka noceti [255.255. 255.0

-
LWnto3 [192.168.222.100

L
OcHoBHoii DNS [192.158.222.101

| CEN ) S L SR

.
BTopuuHblii DNS [
"

OGHOBUTE

©8

Puc. 8.1. Pexum «Cerb»
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8.1 WHdopmaumnsa 0b obuiem coctositHun cetu

Nudopmariust 06 06IIeM COCTOSHUN CeTU 0TOOparKaeTcs Ha, CTATYC-
HOW IIaHEeJIN.

192.168.222.156
oTCYTCTBYET

Puc. 8.2. Crarycnas nanesnn

IP-anpec, orobpaxkaeMblii B crpoke Afgpec, IOKa3bIBAET, YTO CETEBOI
unrepdeiic npudbopa CKOHMPUTYPUPOBAH.

Cocrostame coemnHenust oTobpaxkaercss B crpoke CoeanHerune. Bos-
MOXKHBIE COCTOSTHUSI:

— TOJKJIIOYEHO;
— OTCYTCTBYET.

[Tpu noakmouéHHOM coequueHnn ALPec MOXKET OTCYyTCTBOBATh, Ha-
upumep, eciin DHCP-cepgep we Boast [P-agapec. B arom ciiydae umeer-
¢ BO3MOYXKHOCTL CKOH(UIypupoBaTh [P-azgpec B craTudeckoM pexnmMe
(cm. pasgen 8.3). B aroMm pexknme Takzke MOYKHO CKOH(MDUIYDPHPOBATH
ceTeBoit nuTepdeEiic MPU OTCYTCTBUU COEIMHCHUSI.

Koudurypamnust cereBoro nurepdetica 3aHnMaeT HEKOTOPOE BPEMSI:
[IpU NOSBJIEHUU cOequHeHusl 3Hadenue B crpoke CoeauHeHune ycraHas-
JINBAETCSI B «ITOJIKJIFOUEH», TTOCJIe Yer0 B TeUeHne 3 CEKYH, I OOHOBJISIETCSI
3HaveHue B cTpoke Agpec.

IIpu nmoncoemunennu BepkyT-MMT k cetu HeT HEOOXOIMMOCTHU
KaXxKJIblii pa3 repexoiuTh B pexkuMm «HacTpoiika ceTws u BBINOIHATD
KOH(Uryparmo cereporo uarepdeiica. B ciaydae, eciu panee BBe/IEH-
HbBIE WJIN MOy YeHHDbIE HACTPONKHU SIBJIAIOTCS TOIXOSIIIIUMHE, IPU TIOSIB-
JIEHUU COEJINHEHUS ceTeBoil nHTepdeiic OyIeT HACTPOEH aBTOMATUIECKHT
B COOTBETCTBUU C BHIOPAHHBIM PEXKUMOM.
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8.2 KoHdurypauyusa ceresoro nitepceiica no DHCP

st mactpoiiku cetu ¢ ncnonb3oBannem DHCP-cepeepa meobxomn-
Mo HaxkaTh Ha KHONKY DHCP. B srom ciyuae IP-anpec ceresoro uH-
Tepdeiica, macka mogceru, IP-aapec nuoza u [P-agpec y3ia, KoTopbrit
cogepkut 6a3y DNS, OyyT npetocrasiiensl ipubopy cepsepom DHCP
ABTOMATHUIECKH.

IIpu maxkaruu Ha kHONKy DHCP npoucxomutr ciemyroriee:

— 6usiokupyetcst KHonka OOHOBUTD;
— BJIOKMPYIOTCA IS PEAAKTAPOBAHUS MOJIsI BBOJIA;
— mpubop oxugaer nogydenus Hactpoek or DHCP-cepsepa.

B ciiyaae oreera DHCP-cepBepa 1oJ1yueHHbBIE HACTPOIKU BBIBOISIT-
cs1 B COOTBETCTBYIOIMUX TOJAX W KHOMKa OOHOBUTb CTAHOBUTCS JT0-
crymuoii. [Ipn Haxkarum Ha JAaHHYIO KHOIKY IIPOUCXOJIUT ODHOBJIEHUE
[TOJIyY€HHBIX HACTPOEK.

B ciyuae nponaganns coeannenus, Ha Bkaagke « DHCP» moss un-
dopmanum 0 HACTPOMKax Oy/IyT IIyCTBIMHU.
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8.3 CraTtuyeckas koHdurypaums cetesoro nHrepdeiica

st pyamHOit HACTPONKE ceTn HeoOXoIMMO HaKaTh Ha KHonkKy CTa-

TU4YEeCKWN, BBECTU B COOTBETCTBYIOIIUE II0JIA HeO6XO,II,I/IMI)Ie 3Ha4Y€eHUud C

HOMOIIBIO KPAHHOI KyaBuaTypbl (cM. puc. 8.3) U HaXKaTb Ha KHOIIKY

MpumennTs.
HacTpoiika cetu 14:51
IP agpec
[ 192.168.222.156ﬂ
Ananason: 0.0.0.0 - 255.255.255.255
o T
B -

Puc. 8.3. Brox [P-anpeca

B ciyuae mpomnaganusi coeuHeHns1, Ha BKJIagKe «CTarnaeckuy Bce

BBEJICHHBIE HACTPONUKM COXPaHAIOTCH U OCTAIOTCH JIOCTYIHBIMU JIJIsI Pe-

JaKTUPOBaHUA.
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9. Hacrtpoiika gaTtbl n BpemeHn

W HacTpoiika gaTbl W BpeMeHKH 15:20

Bpema [15 4 20 MUH ]

Jara [11 anpens 2011, noHegenbHUK ]

PervoH [EBpona ]G
lopop, [Mocxsa ]G

&>

R R

Puc. 9.1. Hacrpoiika 1aThl 1 BpeMeHI

ﬂﬂﬂ YCTaHOBKH TEKYIIECro BPEMEHU UCIIOJIb3YyETCd dKPpaHHad K/IaBU-
arypa (cm. pasgen 6.3), KOTOpas IOSIBIAETCS MPHU HaXKATUHM Ha I0JIe
BBO/Ia BpEMECHH.

Yacosoii mosic 3amaéres ¢ moMorInbio noJeir Pernon u MNopog,. /lata u
Bpemsd O6HOBJ’IHIOTC3 AaBTOMaTHUYECKN B COOTBETCTBUU C HOBBIM YaCOBbLIM
[IOSICOM.

LII/ICJIO, MeECAIl 1 T'oJ[ 3aal0TCA C IIOMOIIBIO KaJleHlapd, KOTOprfI
OTKPBIBACTCA IIPU HaKaTHUHW Ha II0JI€e BBOJa JaThI.
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,AHPEﬂh J' -[ 2011 Ji
MH BT Cp Yr nr C6 Bc
28 29 30 31 1 2 3
4 5 6 7 8 9 10
12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 1
2 3 4 5 6 7 8

Puc. 9.2. Kamennaps

Kaonka NTP cuHxpoHusaums ciiykKuT Jjisi CHHXPOHU3AIUH CHU-
CTEeMHOTO BpeMeHM ¢ jJaHHbiMHU yaasiéaHoro N'TP-cepsepa, B KadecTBe
KOTOPOT'0 UCIOJIb3yeTcsl cepsep pool.ntp.org.

IIpumenarue: npu Kaxjoit ycranoeke Ethernet-coenunenus: cu-
cTeMHOE BpeMsi 0OHOBJIsIeTCss apToMaTudeckn 1o NTP-nmporokosny B co-
OTBETCTBUHM C JIAHHLIMHU VIAJEHHOTO cepBepa pool.ntp.org.
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10. Nudopmaumns o npubope

WNudopmanus o mpubope npejcrasieHa Ha BKaaake Cucrema, a Tak-
JKe, B cJIyuae YyCTaHOBKH MOJyJeill, Ha Bkjaaakax Datacom, E1 u GBE.

W WHdopmauusa o npubope 11:12
CepuiiHbliA HOMep 6666 m

AnnapaTHas pesusua 1.0
Mo ynpaBnenus nutadnem 0.0.8-7
Bepcua MO 0.0.7-rcl
fAnpo Linux 2.6.36-rc2-ged48c839
MAC-agpec 00-21-CE-14-8D-38

CeoGogHasA namaTe  100.0%

NeBbliA pasbém: E1 Mpaebiii pasbéM: HeT mogyna

“

-’

Puc. 10.1. Uadopmarus o cucreme

Cepuiitblii Homep Cepuiiabiit HOMep mpubopa.

AnnapaTtHasi peBn3usi Howmep anmaparnoii peBusuun npubopa.

MO ynpaenenusi nutavuem | Homep Bepcum mporpaMMHOro oGecriedeHus: yipasiie-
HUSI JIEKTPOIIUTAHUEM IIpHOOpa.

Bepcus MO Howmep Bepcum nporpaMmmuoro obecriedenusi mpubopa.

Anpo Tun sipa onepanoHHON CUCTEMBI.

MAC agpec MAC azpec npubopa.
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CeobogHas namsiTb KosmuecTBo cBOGOIHOM SHEPIOHE3ABUCUMOI AMSTH.
JleBbili pazbém Tun Momysist, yCTAHOBJIEHHOTO B JIEBBI Pa3bEM.
MpaBbiii pazbém Tun Momyns, yCTAaHOBJIEHHOTO B IPABBIA Pa3bEM.

Kuonka ObHoenTe MO cotykuT 151 3alrycKa Ipolieypbl 0OHOBIIE-
HEsT MOJLyJIst (eM. pasgest 13).

W Wuchopmauuna o npubope 16:56

CepWidHbIit Homep 1024

Mpowmneka MCU 0.0.2-5
FPGA 0.0.11

AnnaparHas pesusua 1.0

Oy

Puc. 10.2. Uuadopmarus o momyne Datacom

CepuiiHblii HoMep CepuitHbIil HOMEP MOZYJIsl TECTUPOBaHUs HHTEPdETi-
COB IIepeJladn NAHHbBIX.

Mpowueka Homep Bepcum mnporpammvbr MCU u Mukpoxroma
FPGA wmomyust.

AnnapaTtHasi peBn3usi Howmep annapaTHOit peBU3NU MOIYJISI.
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W Wuchopmauuna o npubope 16:57

CepHWiiHblit Homep 5050

Cuctema

Mpowneka MCU 0.0.4-10 _
FPGA 0.2.0 atacom

AnnapaTtHad pesusna 1.0

Onuun  Pulse shape
Jitter
Maximal tolerable jitter
SLA
R15
Protocol analyser
Wander

o

Puc. 10.3. Nudopmanus o momyne El

Cepuiitblii Homep CepuitHblit HOMEp MOJYJIsI aHau3a naTepdeiicos E1.

Mpowuneka Homep Bepcum muporpammber MCU u  mukpokoza
FPGA wmomyisi.

AnnapaTHasi peBu3sus Howmep anmapatroit peBu3nn MOmyJIs.

Onuun CrucoK TOCTYITHBIX OIIIHIA.
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11. YpanénHoe ynpasneHune

Anamuzarop BepkyT-MMT nopnep:xuBaer ynajaéHHOE yIIpaBjie-
HUEe, 9TO MO3BOJISIET BBIMOJIHATE HACTPOUKY W yIPABIATH (PYHKITUIMA
npubopa pu HOMOINHU HepcoragibHoro kommnbiorepa (I1K).

11.1 VYpanénnoe ynpasnenue (VNC)

Vianéuuoe yupasienue B rpadaueckoM pesKuMe! ocyIecTBIIseTcs

¢ ucnosbzosarueM nporokosa VNC (Virtual Network Computing). Ta-
KO€ TOJIKJIIOYEHUE TT03BOJIsieT moytyunTh Ha MoHuTOope [IK n3obpakenune
skpana npubdopa BepkyT-MMT. IIpu momoIu KOMIBIOTEPHOR MBIIITH
U KJABUATYPBI MOXKHO 3allyCKaTh TE€CThI, COXPAHSIThH U IIPOCMATPUBATD
pe3y/IbTaThl K3MEPEHUIA, YIIPABIATH (PYHKIUSIMU ITPUOOPA U BBITIOJIHSITH
JIpyrue HeoOXOUMbIe JIEHCTBUS.

s ynanéunoro noakaodenus K npubopy BepkyT-MMT 1o nipo-
Tokory VNC mHeobxommMmo mnpemBapuTe/bHO ycTaHoBuTh Ha IIK mpo-
rpammy VNC-kjineHT.

ITpumeuarue: st yCIEITHOTO MOAKJIIOUEHNS K TPUOOPY YCTAHOB-
JIEHHBII KJIMEHT JIOJI2KEH IIOJIeP>KUBaTh coeanHenne B pexkume 262 000
useros (18 6ur). B ciryuae, eciin yecTaHOBJIEHHBIH KJIMEHT HE MOJJIEPIKI-
BaeT JIAHHBINA PEXKUM, HEOOXOIUMO BBIOpATh pexkuM 256 1BeTos (8 6ur).

st yeranoBienus coequHeHust Mexk ity mpudopom u 1K meobxomn-
Mo noakaounTh BepkyT-MMT k ceru, npenBapuTeJIbHO HACTPOUB
CeThb B COOTBETCTBUH C OIIMCAHUEM, IIPEJCTaBJIEHHBbIM B pa3zjese 11.3,
u 3anyctuth Ha [IK npunoxkenne VNC-kiment. B nosie « VNC Server»
IIporpaMMBbI-KJIneHTa HeobxonuMo BBectu IP-ampec mpubopa.

B caydae ycnentnoro coesmnenusi va skpane 1K mosiBurcst nzobpa-
xkenne skpana BepkyT-MMT, obHoB/isieMoe B peajbHOM BPEMEHHN.

B 6azoByio KoHbuTrypanuio He BXOAUT. JIOCTYIIHO [PH JOIOJHITEILHOM 3aKa3€
OIIIIVH.
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11.2 TMogkntoyvernune k MK no untepdeiicy USB

Anamuzarop BepkyT-MMT npenocTaBiisieT BO3MOXKHOCTH CBSI3H
¢ IIK uepes unrepdeiic USB 1.1/2.0 (cm. puc. 5.2, pazbém 9).

Jns noaksmodenust npudopa kK 1K gepes USB-unrepdeiic neobxo-
JIIMO TIpeJiBapuTesibHo yeranoBuTh Ha [IK apaitep Virtual COM Port.

ITpumenwarue: ycraHoBKa JpaiiBepa HEOOXOMUMA JJisi KOPPEKTHOMN
MHUATTHAJI3AINN TPUOOPa B CHCTEME.

QDaitbl IpaiiBEPOB /I PA3IMYHBIX OIIEPAIMOHHBIX CUCTEM U yKa3a-
HUsI 110 UX YCTaHOBKE peJicTaBieHbl Ha caiite kommanuu «FTDI Chip»:
(http://www.ftdichip.com/Drivers/VCP.htm).

ITpumeuarue: B3aNMOIEHCTBHIE C IPUOOPOM MOXKET 00€CIIeUNBATH-
cst Kak crapyaprabiMu cpegersavu OC Windows 95/98 /XP /2000/2003 —
nporpaMMmoil HyperTerminal, Tak U TepMHUHAJIbLHBIMU IIPOrpaMMaMU
CTOPOHHUX IIPOU3BOJIUTEICH.

s ycranossienust coenuaenust Mmex iy 11K u anaimzaTopom He0b-
XOJVMO BBIIIOJIHUTD CJIETYIONINeE JIefICTBUSI:

1. Tloakmounts ananuzarop BepkyT-MMT k USB-tiopry xowm-
IbIOTEPA.

2. B caydae mcnosp3oBanmsa mporpaMMbl HyperTerminal, BBITIOJ-
HUTDb CJleJlyIoliee.

— Cosznarb HoBoe nozak/ouenue (mento «Paiin» = «Hosoe
HOJIKJTIOUCHUE ).

- BaﬂaTb M ITOAKJIIOYCHUMA.

— Omnpenenmnts, kKakum COM-110pTOM B CHUCTEME SIBJISIETCS IO
kiodeHublli BepkyrT-MMT, o6paTuBmuch K CTaHIapTHO-
My npuitoxkenuio «/ucrerdep yerpoiicrsy («Moit KOMITbIO-
tep» = «CpoiicrBay = «ObopynoBanue» = «/lucmeraep
YCTPOIICTB ).

— Buibparh mociie1oBaTe/IbHbBINA OPT, K KOTOPOMY ITOIKJIIOYEH
aHAJIU3aTOpP.

— YCTaHOBUTD ITapaMeTPhbl TOCAEI0BATEILHOIO IOPTAa.

— Ckopocts (6ur/c): 115200
— bBurwl gamabIX: 8
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3.

4.

— YerHOCTB: HET
— Cronosble 6urtsr: 1
— YupapjieHHe TOTOKOM: HET

[Moce maxkarust kHonku «Enter» HyperTerminal nomnbsrraercst
yCTaHOBUTH coeqaunenne ¢ BepkyT-MMT.

B ciydae ycmemnHoro ycTaHOBJIEHUS COEIWHEHUsI B OKHO TE€PMU-
HaJIbHOM NPOIrPaMMbl OYIEeT BBIBEJIEHO IPUIJIAIIIEHUE JIJIS BBOJA
UMEHU TI0JIb30BaTes 1 mapoJist (em. paszgen 11.4).

Ecnu #HeobxoquMo, BBIIOJTHUTE HACTPONRKY CETH B COOTBETCTBUU C
omnmMcaHueM, MPeICTaBIeHHBIM B pa3jene 11.3.

11.3 HacTpoiika cetn

Hacrpoiiky cetu npousBosiT IpU YAAJEHHOM yIIPABJIEHUH PUOO-
pom 1o mporokosiy VNC, a Takxke npu nojkiouennn K 11K mo uxTep-
deticy USB.

JJTsT BBITIOJTHEHUST CeTEBBIX HACTPOEK HEOOXOTUMO:

1.

[ToakmounTthea K anaauzatopy BepkyT-MMT no unrepdeiicy
USB (cm. pazmen 11.2).

OTKpbITh (ajiyl CeTEBLIX HACTPOEK B PEIAKTOPE Vi C IOMOIILIO
KOMAHIbI

vi /etc/network/interfaces

B ciygae nonydenust cereBbix HacTpoek 1o DHCP B draitse momk-
Ha, IIPUCYTCTBOBATH CTPOKA

iface ethO inet dhcp

[Tpu 3amarnnn HACTPOEK BPYUHYIO B (hailjie JOKHBI IIPUCYTCTBO-
BaTh CTPOKMU:

iface ethO inet static

address IP-alpec

netmask wmacka nodcemu

gateway IP-adpec wawsa
dns-nameservers IP-adpec 6asst DNS



50

VIAJTEHHOE YITPABJIEHUE

9. ILJIH IOATBEP2KACHUA HaCTPOEK HeO6XO,ZLI/IMO BBECTU KOMaH/IbI

ifdown ethO
ifup ethO

MJIA BBIKJIIOYUTD, & 3aT€M BKJIIOYUTH [1PpUOOP.
Bsectu xomany

ifconfig ethO

B ciyuae ycrienHoll ycTaHOBKM HACTPOEK B pPe3yJibTaTe BBIIIOJI-
HEHUsI KOMAH/Ibl B TEDMUHAJBHON IIpOrpaMMe 0ToOpa3saTcs mnapa-
MEeTDBI CETH, 3HAYEHUsI KOTOPBIX OyJ/IyT COOTBETCTBOBATH BBIIIOJI-
HEHHBIM paHee HACTPOHKaM.

11.4 T[lpaBa nonb3oBaTenem

Anamuzarop Bepkyr-MMT paboraer 1o ylpaBjeHIeM ollepali-

OHHOM cucTeMbl Linux m Ha HEM CO3JAHBI JIBe YIETHBIE 3aITUCU — TOOt

n user.

— root (cynepnosib3oBarenn). Kareropusi nojb3oBatesieil ¢ MaKkcu-

MaJIbHO BO3MOXKHBIMU IIPUBHUJIETUSIMUI — B 9TOM PEXKUME HeoD-
XOJIUMO TIPEJICJIbHO BHUMATEIHLHO paborarh ¢ npubdopom. [losb-
30BaTE/I0 root B KOH(MUTYPAIUU N0 YMOAYGHUIO 3aTaH TaPOJIb
lheujqgfhjkm (cioBoCOUETAHNE «IPYTOANIAPOIIELY, HAOpAHHOE IPU
AHIVINIICKON PAaCKIIA/IKe KJIABUATYDHI).

user (mosib3oBaTesb). Kareropus mosib3oBaresieil ¢ orpaHnIeHHbI-
MU rpaBaMu. BXoj1 mojt 3Toit yI€THOM 3aIChIo TO3BOJSIET TTPOBO-
JUTHh U3MEpPEHMUs], COXPaHATh OTIYETHI U T.1. lloap3oBaTenio user
B KOHMDUTYPAIUH 10 YMOAYAHUIO 33]IaH TTAPOJIb USer.

ITpumevarue: yIeTHYIO 3AIUCH rOOt PEKOMEHIYeTCS HCIIOIb30-

BaTb TOJIBKO dJIfA obnossenuga 110 aHaJIn3aTopa.



51

12. ObHoBNEHNEe nporpaMMHOro obecneyeHus
npubopa

Jst mpubopa BepkyT-MMT npemxycMmorpena mporeaypa 0OHOB-
sennst nporpammuoro obecredenus (I10) uepes unrepdeiic USB ¢ uc-
[0JIb30BaHueM BHelrHero Hakonuress. O6HoBméHHOE 110 MOXKET BKJIIO-
9aTh KaK HCIPAaBJIEHHE OIMMOOK, TaK W HOBbIE (DYHKIIMOHAJIBHBIE BO3-
MOXKHOCTH.

CoxpanéHuble Ha IIpUOOPE JTaHHbIE U HACTPOWKU TECTOB B IIPOIIEC-
ce OOHOBJIEHUSI HE 3aTPAruBaiOTCs. VICKIIFOUeHNST COCTABJISIIOT TTPUOOPHI
BepkyT-MMT ammaparnoit pesusun 1.0, mepe 1 mepBbIM 0OHOBIEHTEM
KOTOPBIX CJIEJIyeT CKOIIMPOBAThH BCe COXPAHEHHBIE JTAHHBIEC HA BHEITHUIT
HocuTesb (eM. pasges. 7). Ilpu nociepyonmx 06HOBIEHNSX COXPAHEH-
HBIE JAHHBIE VJIAJISTHCS He OYIyT.

12.1 OG6HoBneHue HavanbHoro 3arpysynka (U-Boot)

O6GHOBIEHNE BEpCUU HAYMAJIBLHOTO 3arPy3vUnKa TPEOYETCsT TOJIBKO JIJIst
pubopoB ¢ cepuitibiMu HoMepamu 4XXX u USB-pasbéMoMm Ha HUXKHE
rmaHes i, 0003HAUYEHHBIM OyKBOit S. Jjist BCex OCTaJIbHBIX IIPUOOPOB CJie-
IyeT cpa3y IepeidTh K BBIIIOJIHEHUIO AefiCTBUil, OIIMCAHHBIX B pasJe-
ge 12.2.

12.1.1 Anroputm obHosBnevusi U-Boot

1. TogkaounTh K MpubOpPY BHEITHUI UCTOYHUK TUTAHMUSI.

2. HMoaksrounTs npubop K nepconanbuomy Kommbiorepy (I1K) wepes
USB-unTepdeiic.

3. Brumiouuts npubop.

4. YcranoBuTh coeqmuenne Mexk 1y npudopom u IIK ¢ momoribio Tep-
MHUHAJBHON mporpamMmb (cM. pasmer 11.2).

5. He moxkumasich BBIBOJA MPUIJIAIIEHUS JIJI BBOJA UMEHU MOJIb30-
BaTeJsl U IApOJisd, BOUTH B KOMAHJIHYIO CTPOKY HAYAJILHOIO 3a-
rpy3uuka. st aTOr0, Korjga B OKHE TEePMHUHAJIBHON MPOIPAMMBI
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10.

11.

noasuTca Ccrpoka Hit any key to stop autoboot, maxkarno Ha
Jo0yto KitaBuiry Ha Kiaapuarype 1TK.

B oxHO TepMuMHAIBHONI HpOrpaMMbl OYET BhIBEICHA CJIyKeOHAsT
nudopMals HaYaJbHOIO 3arpy34iKa U IPUIJIAIIEHNE KOMAaH]I-
Hoit crpoku (cumBout $). Ecim aroro He mpousoruio, HeoOGXoauMo
BBIKJIIOUYUTH MPUOOP U 3aHOBO BBIMTOJIHUTH IIII. 3 — 5.

U-Boot 2010.06-00669-gf64fed49 (Aug 03 2010 - 18:10:54)

CPU: Marvell PXA32x CO
: Core: 403MHz : Turbo: x2
[ SMC: 208MHz : SRAM: 312MHz : BUS: 312MHz : DMC: 260MHz 1
128 MiB
1024 MiB
serial
serial
serial
Hii any key to stop autoboot: 0
3

Bepcusi 3arpysdmka BBIBOAUTCS B IEpBOii cTpoke (Hampumep,
U-Boot 2010.06). Ecinu ycranosiena sepcusi 2010.06, 3arpys-
auK HeoOxommMo obnoBuTh. Ecimm ycranosiena Bepcusi 2010.09,
OOHOBJISTH 3arpy34uK He Tpedyercs.

Ckagarh ¢ caiita http://metrotek.spb.ru HOBYIO BEPCHIO Ha-
JasbHOro 3arpysunka (daiin u-boot-nand rl1.0.bin).

Bgectn komanmy

loady 0x87000000

ITpumevarue: 1ocjie BBOJIA KaxKJI0i KOMaH/[bl HEOOXO/IMMO HaXKUMaTh KJla-
Bumy Enter ma kiasmarype IIK. BeomuTh ciemyiomyro KOMaHIy MOXKHO
TOJIBKO ITOCJIE TOT'0, KAK 3aKOHYUJIOCH BBIITOJTHEHNE IPEIbILYINeH U B KOMAaH/I-

HOI CTPOKE O0TOOPAa3UyICd CUMBOJ $.

B pesynbrare BBIIOTHEHUs JIAHHON KOMAHJIBI 3arpy3vuK OyJeT
OXKUJATDH Itepenadn aiia ¢ 0OHOBICHUIMU.

OrnpaButh 1o nporokosy Y Modem ckadaHHBIN paHee dail
u-boot-nand _rl1.0.bin. Ilepesaua daiina 3anuMaeT okosio 1 Mu-
HYTHL.

[ocite 3aBepiieHmst IEPEIATH BBECTU KOMAHTY

nand scrub

Haxkarsb «y» 1151 nojirBepK ieHns. BoiriosiHeHe JAaHHONH KOMaH bl
3aHUMAET OKOJIO 2 MUHYT.
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12. BBectu xomamnmy
nand erase clean

BrinostHenne manHol KOMaHIbI 3aHUMAET OKOJIO 2 MUHYT.
13. s 3ammcu HOBOI Bepcuu 3arpy3dnka B MaMATh Tpubopa mocye-
J0BaTeJIbHO BBECTU 3 KOMAHJIbI:

nand write 0x87000000 0x0O 0x1£800
nand write 0x8701£800 0x20000 0x20000

nand write 0x8703f800 0x60000 0x20000

Boimoninenne Kaxki0it KOMaH bl 3aHUMAET HECKOJILKO CEKYH/I.
14. JIns nepe3arpy3ku npubopa BBECTH KOMAHIY

reset

15. Emé pa3 BoiiTu B KOMAHJIHYIO CTPOKY 3arpy3vuuKa U yOeauThes,
qTO ero Bepcud usMmenusaachb Ha 2010.09.

16. JInst coxpaHeHusI HOBBIX HACTPOEK HAYAJILHOTO 3arpy3uMKa BBe-
CTU KOMaH/]Ly

sSaveenv

HOCﬂe YCIIEITHOT'O BBITIOJIHEHU A BCEX BbINICIIEPEINCJICHHBIX ,HeﬁCTBI/IfI
pubop roroB K obHoBJeHnO 110.

12.2 TlpoBepka Hannuns oOHOBNEHWUIA

Qaitwt gy obnoserns [10 mocTynubt Ha caifte http: //metrotek.
spb.ru B pazuese Paiinbl = bepkyT-MMT. Tam HaxosiTCst Zip-apXUBbI
¢ mMeHaMu bercut-mmt-4.5-update_X.X.X.zip (X.X.X — HOMED Bep-
cun I10). Ecau Homep X.X.X 6oJsibllie HOMEpA, YKA3aHHOIO B IIYHKTE
Bepcusi MO menio «Mudopmarnus o npubopes, HporpaMMHoe obeclie-
JeHne nIpubopa MOXKHO OOHOBUTb.

12.3 TlNoprotoBka k oGHOBNEHUIO

[Tepen obnossenuem 11O mpubopa HEOOXOAMMO 3arpy3uTh C caii-
Ta http://metrotek.spb.ru zip-apxuB ¢ OOHOBJIEHUSIMH, PACIIAKOBATD
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€ro B KOpHeBOfI KaTaJior [_]SB-H&KOHI/ITGJIH1 1 OBHAKOMUTBLCA C COACPXKU-

MBIM (haiiyia readme. txt, B KOTOPOM XPAHUTCS BaskKHas WHQOPMAIIUS O
pennze I10.

12.4 Anroputm obHoBneHuUs

ITpumenwarue: ue cieayer orkiawdars USB-Hakonure/ib oT mpu-
bopa 10 OKOHYAHUsI TIPOIiecca OOHOBJIEHMSI.

1. TloaksounTh K pubOOpPY BHEITHUI UCTOYHUK TUTAHUS.

2. Honkmrouurs K mpubopy USB-HakonuTe b, comepKariumii dpaiibi
OOHOBJIEHHUI, M BKJIIOYUTH IPUOOP.

3. B Teuenne nepsoix 35—40 cekyHI OYIET BHIIIOJIHEHO KOITHPOBAHIE
daitsioB obHossenuit ¢ USB-nakonuress Ha npubop. B aro Bpems
HUKakas nHMOPMAIS HA SKPAH MPUOOPA HE BHIBOIUTCS.

4. Tlocne cunThiBaHmsI HEOOXOMUMBIX (aiisioB obHoBenne 110 Haw-
HéTCa aproMarudecku. Ha sxkpan Oyjier BbIBEJIEH UHIUKATOD MIPO-
[IECCA YCTAHOBKHU IIPOIPAMMHOIO ODeCIIeYeHUSI.

Metrotek

[ I

YcTaHoBKa NporpamMMHoro obecriedeHits

oxnepsxusatorcs USB-nocurenn Toabko ¢ daitmosoit cucremoit FAT u 06b6-
MOM He MeHee 256 MoOaiiT.
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5. Ilpu nepeom obuOBIeHUU 11O npubopos annapathoit pesuszuu 1.0
OyseT BIONHEHO hopMaTupoBanne SD-KapThl.

Metrotek

®opmaTuposaHite SD-kapTb

6. Iporecc obroBienus 10 3anumaer ne bosiee 5 munyT. B ciyuae
YCIIEIITHOTO OKOHYAHUs IIPOIEyPhl OOHOBJIEHUSI HA SKPaH OyJer
BBIBEJICHO COODIIEHNE:

YcTaHoBKa NporpaMMHoro obecrneyeHns ycnelHo 3aBeplueHa

TKIHOUNTE BHELHIT USB-HaKoMUTENTl 1 HaXwiTe Knasuwwy 'Beof’ AnA nepesarpyaki

7. Orxmounts BHemuuit USB-Hakonuresib 1 HaXXaTh Ha KJIABUIILY

e JJIsI TIeEpe3arpy3Ku.
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8. B ciiyvae BoZHUKHOBEHUS KAKOro-jnbo cbos B mporecce 0OHOBIIE-
nust 11O Ha sKpaH OyZeT BbIBEIeHO coobIIeHne 00 OIubKe:

B npoujecce ycTaHOBKM NporpamMmHoro obecneyeHus npousoLuna oLnbka

MonpoByiiTe NOBTOPUTL NPOLIEAYF e oTl an USB-HakonnTene, HaxmuTe Knasuwy ‘Beoa’

MozxkHO ITpoBecTHU NpOIelypy OOHOBJIEHHUS €IIIE pa3: ecau cOoil Ho-
CIJI CIyYaiiHBIN XapakTep, OOHOB/eHNE HMPOWAET ycmerHo. Ecim
B pe3yJbTaTe MOBTOPHOIO IPOBEJICHUS ITPOIEyPhl OOHOBJICHMUS
CHOBa, BO3HHUKAET COODOIIeHne 00 ommubKe, cjaeayer oOpaTUThCA B
city K0y TeXHUIECKOi momaepkku (cm. mpuit. B).

Jlaxke B caydae HeyIadHOro OOHOBJIEHHSI IIPUOOp coXpaHsieT pabo-
TOCIOCOOHOCTB, UCIOJIB3Ys cTapyto Bepeuto 110. st sToro, mocie
[TOSIBJIEHNS COODIeHUsT 00 OImnOKe, cjiedyeT W3BJedb U3 Ipudbopa

USB-nakonnTes b 1 HAXKATh HA KIABUIITY .
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13. O6bHoBNEHNE nporpaMMHOro obecne4yeHus
MoAayns

IToce obuosenust 11O mpubtopa BepkyT-MMT pekomeHryeTcst
obuoBuTh [10 MOmysieii, BBITOJTHUB CJIeIyIONINE AeiCTBUS:

1. TloakmounTh K NpubOPY BHEITHUI UCTOYHUK IIUTAHMUSI.

2. YcTanoBuTh MOJYIIb/MOLY/IN B IpuOOp (CM. pasmen 5.5).

3. Brirouutb npubop.

4. Ilepeiitu B pexkum «udopmaius o npudope» (cm. paszzgen 10).
5. Haxarp Ha kunonky O6noeuTs 0. OTKpoercs: auajioroBoe OKHO.

Bbl AeicTBUTENBLHO XOTUTE 06HOBUTL MO
MoAyns B NeBoM pazbéme?

6. Haxxkarp Ha xHOnky [a. Haunércs npomecc obnossrenust 110, ko-
TOpBII 3aHUMaeT He 6ojiee 5 MUHYT.

O6HoBneHue MO mogyns
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ITo okoH"aHNM TIpOIECCa OOHOBJICHUST Ha SKPAHE IOSIBUTCS HAINCH
«ObHOBIEHNE 3aBEPIIEHO» W KHOIIKA [0TOBO, 10C/Ie HazkKaTusl Ha KOTO-
PYIO MOYKHO IIPOJIOJIZKATL paboTy ¢ IPUOOPOM.

Hauat npouecc o6MoBneHws MO WIMEpHTEALHOrO MoRyas "e1" & nesom pasvéme

20 sepouii
FRGA : 0.2.0
MU : 0.0.4-11

ITpumeuarue: obrosnéuuoe [1O MoXKeT BKIIOUATH KAK UCIPABJIE-
HUe OMubOK, TAK W HOBbIE (DYHKIIMOHAJbHbIE BO3MOXKHOCTU. Pazier,
coJiep2Kalluii COXpaHEHHBIE TI0JIb30BATEIEM JIAHHBIE, B IIpOIecce OOHOB-
JIEHUsI He 3aTparuBaeTcs.
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A. Cneuyundmnkaunn

A.1 OO6wwme xapakKTepuCTUKn

Tabsuma A.1. O6ue XapaKTepuCTUKA

Pusnueckue ImapamMeTpbl

T'abapurHble pa3mepsl
6uoka (BXIIIXT)

U3MepUuTeJaIbHOI'o

340%x315 x56 MM

T'abapuTHbIe pasMepbl OJI0Ka TUTAHKS

145x60x32 MM

Macca m3mepurenpHOrO 610K

He 6ostee 3,2 KT

Macca 6Ji0Ka nuTanus

0,45 xr

VYcaoBus IKCILJIyaTaluu

Huarmazon pabounx Temiieparyp

5-40°C

Jlnama3on TeMuepaTryp TPaHCIIOPTUPOBKH
U XpPaHEHU

-20-55°C

OTHocuTe/IbHAs BJIAXKHOCTD BO31yXa

80% npu Temueparype 25 °C

S.TIeKTpOl'II/ITaHI/Ie

HaHpH)KeHI/Ie BHEITHEIr'o MCTOYHUKa ITUTA-
HUA

19 B

TTorpebisitemprit TOk

He Gonee 4,5 A

AKKyMyJIITOPHBIE 3JIEMEHTHI

NiMh 12 B, 4500 mAu

DJIeMEHTHI 3alIUTHI 110 SJICKTPOIIUTAHUIO

3amuTa OT TepeHanPsI2KEHMIT

BuyTpennwmii npemoxpanuresb 7 A

Nurepdeiicht

Warepdeitc LAN

1x Ethernet 10/100BaseT

WNurepdeitcsr USB

1xUSB tum A, 1xUSB tun B, 1xUSB

Tun mini-B

Aynuo-unrepdeiic

1xayamo pazbém

Ilonkmovyenre N3MEPUTETILHBIX MOJYJIEH

2 mIT.
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Tabmuna A.1. O6ume XapakTepucTuKu (npodossicerue)

Bxog st moakImioueHns BHEIIHEro 0JI0Ka,

1xDC-in
MUTAHUS
dpyroe
ITamsars O3Y 128 MbaiiT
DHeproHe3aBUCUMasl TTAMSITh 142 I'6aiiT
IIpoueccop ARM 806 MTI'r
IIBernoit  rpaduyeckuit  aucCIIEH
Hucnneit 800x600 Touek, 18 Gur. CeHcopHas
MaHeb.
Crenuan3npoBaHHAs:
1. Knaumu sasuranuu (BBEpX,
BHU3, BIIPABO, BJIEBO).
2. Kiasuma BBoza.
3. Knapuma BKJIIOYeE-
HY#1/ BBIKJIIOUEHUsT TUTAHUSL.
Knasuarypa 4. KnaBumma peryaupoBKH sIPKO-

CTH JIUCILIES.
5. KiaBurma BbI30Ba CIIPaBKU.
6. Knasuma «/lomMoits.

7. OyHKIHOHAJILHBIE KJIABUIIHA
M1, M2.

CpesiHee BpeMsi aBTOHOMHON PabOThI

6 1acoB

Bpewmsa 3apsakn akKyMyasTOpPOB

He boJiee 4 4acos

CpoK City?>KOBI aKKYMYJISITOPOB

He MeHee 500 IUKIIOB «3aps-paspasy

p2lei NI’

Pycckuit, anrmuiicknit
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A.2 TectupoBaHue

B macrosimem pasmesne omnmcanbl GYHKIUN MprOOPa, TOCTYITHOCTH
KOTOPBIX MOKET 3aBUCETH OT 3aKA3aHHON KOMILIEKTAIMI OIIIMIA.

Tabauna A.2. Tectuposanue

Kapra ananmusza E1

KouTpons dopmbr nMmimyibca

I/I3MepeHHe J2KUTTEPa

W3mepenune BaHepa

Msmepenne 6a3oBbix mapaMerpoB (IO peK.
G.821/G.826/M.2100)

ApromaTnueckas 06paboTKa pe3yJIbTaTOB U3Mepe-

umii (SLA)

Awnanus curnagusanuu B moroke El: anamus mpo-
tokosioB curaasm3aruu OKC-7, ISDN, V5, MTP,
ISUP, SCCP, TCAP, ISDN PRI, 2BCK (R1.5)

Kapra anannsza unrepdeiicon
repeadu JTaHHbIX

Usmepenns: B pexkume DTE/DCE u naccuszO-
ro MoHUTOpHMHra Jyisi uHTepdeiico X.24/V.11
(X.21, X.21bis), V.24/V.28,V.24/V.35,V.24/V.11
(V.35/RS-449)

Ananus nckaxkennit nadopmanuu (HapyIIeHre KO-
J1a, OIIUOKK YETHOCTH U JIP.)

MNzmepenne napaMeTpoB 1o PEK.
G.821/G.826/M.2100

Kapra aHaIN3a cereit
Ethernet 10/100/1000
M6ur/c

TectupoBanue B coorBercTBuE ¢ Meroaukoit RFC
2544: Throughput (mpomyckmasi CHOCOGHOCTD),
Latency (3axepxkka), Frame Loss (yposenb norepb
kazpoB), Back-to-Back (upenesbHast Harpyska)

IP-recter: Ping (9xo-recr), Traceroute (Mapim-
pyr), ARP, Arping, Ftp/http

AHayiM3 MPOTOKOJIOB Iepegadu JaHHbiX: [PX,
SNMP, PPPoE

Opranuzanus mnuieiida Ha HU3NIECKOM, KAHATIb-
HOM, CETEBOM M TPAHCIOPTHOM YDPOBHSIX MOJIEJIH
OSI

Anams curpaymsamuum B cerax NGN: ama-
Jin3 uporokosioB curnanusanuu SIP, MEGACO,
SIGTRAN, H.323, H.245
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B. TexHnueckas nogpep>xka

B cityuae, eciu He ymaérest caMOCTOSTEIBHO YCTPAHUTD OOHADY 2KEH-
HYIO HEHUCIIPABHOCTH TECTEPA, CJIeIyeT OOPATUTHCA B CIy2KOy TeXHUIe-
CKOMl TOJJIEPKKH 110 aJIPecy:

000 «HTI-Merporek»

127322, Mocksa,

yit. fl6soukoBa, 1. 21, Kopir. 3

Tem.: (495) 961-0071, (812) 340-0118
www.metrotek.ru
www.metrotek.spb.ru

[Tpu obparennu HEOOXOAUMO YKA3aTh CJACAYIONIYI0 HH(MOPMAIINIO:
HaMMeHOBaHUe TPUOOpa, CepUHHBI HOMED M OMUCAHNE MPOOJIEMBI.



64



65

C. KpaTtkuii cnpaBodHunk komang UNIX

C.1 OcHoBHble onepayuu c cpaiinamm

1. Is [onuu] daitnbr — BeiBecTu crmcok daitios.
[Tonesmbie omrum:
(a) -a — BBIBECTH CIIUCOK BcexX (ailion, BKIIOUast (hailyibl, HMeHa
KOTOPBIX HAYMHAKOTCST C TOYKU;
(b) -1 — 110APOGHBIl BBIBOJ, BKJIIOUasi aTpubyThl (ailios;
(¢) -s — mobasurh pasmep daiiia B 6y10KaX;
2. cp [onuuu] daiisisl daiin/qupekTopust — ckonupoBaTh daiii.
ITonesunie ommum:
(a) -p — Konuposars He ToJIbKO cosepzkiMoe dailia, HO U Ipasa
Ha (ailj, BpeMeHHBIM METKH, U ecjin y Bac mocraTouno mpas,
€ro BJIAJIETBIA U TPYIIY;
(b) -i — UarepakTusHblii pexkuMm. Bbuiarh mpejylperxjieHue
MIpexKe IeM IePennucaTh CyIeCTBYIOMuit (aitr;
(¢) -a — Konuposarh nepapxuio JUPEKTOPUil PEKYPCUBHO, CO-
XpaHssl CIenuajbuble GailIbl, MpaBa, CUMBOJbHBIE CCBIIKT
U YKECTKUE CCHLIKU;
(d) -f — IlepesanuceiBarsb bailsibl IpU KOMUPOBAHUU Ge3 0110/~
HUTEJLHBIX TTPEIyITPEeXK IeHNT;
3. mv [onmuu| ncrouynuk uenb — l[lepenvenoBars Jmbo nepeme-
CTUTD ail.
ITosnesubre ommum:
(a) -i — VarepakTuBHBI pexkuM. BbLIaTh HpPeylHpexKIeHIe
MIpeXKe IeM IePernucaTh CyIeCTBYIONuit (aitr;
(b) -f — IlepesanuceiBarh ailyibl IpU KONMUPOBAHUK 0€3 JIOTI0JI-
HUTEJBLHBIX TTPEIyTPEeXK IeHul;
4. rm [onuu| daiiiel/ qupekTopun — yiaauTh Gaiii/ IMpeKTopuio.
ITosie3nnlie ormmm:
(a) -i — VnrepakTuBHbIl pexxum. Bbiarh npejynpexkjieHue
mpex/Jie 9eM yIAJUTh CYIeCTBYIOMUN (hai;
(b) -f — Ynansars daiiiel urHopupysi jo6bie OMMUOKE U Ipey-
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KPATKU CIPABOYHUK KOMAHJ UNIX

C.2

1.
. pwd — BBIBECTH MMsl TEKYIIEH JTUPEKTOPHUH;
. mkdir [onmuu| gupekTOpUs — CO31aTh JIUPEKTOPUIO.

C.3

C4

LIPeXK ICHUS];
(¢) -r — PexypcuBHO yaJnTh IUPEKTOPHIO U €€ COIEPIKIMOE;

PaboTta c anpektopusammn

cd AupeKTOopuUs — CMEHUTH TEKYILYIO AUPEKTOPHIO;

[Tonezmble ommym:
(a) -m mpaBa — CO37aTh JAUPEKTOPHIO C 3aJaHHBIMU [TPABAMUI
JOCTYIIa;

MpocmoTp dainnos

. cat [omuu| daitibl — npocMoTpers Gailiibl 1IeTUKOM.
. less [onumu| daiinbr — npocmorpers daiibl MOCTPAHIIHO.

ITonesnnie ommum:
(a) -c — ounIATb KpaH MepeJ| TeM, KaK M300pa3uTh CJIeLyTo-
IIYIO CTPAHHILY;
(b) -N — BbIBOAUTH HOMEpA CTPOK;
gv [onumu] daitiasr — npocmorpers Postscript nim PDF-daitbr.
ITosiesnble ormmu:
(a) -page P — nauars ¢ P-ii crpanunpr;
(b) -scale N — 3ayarb KoapdunneHT MacITabupPOBAHs JIJIsI BbI-
Boza. Ilesnoe unciao N MoxKer GbITh 110JI0KUTENBHBIM (1300~
pazkenue Gyjier GOJIbINe) WK OTPUIATEBHBIM (MEHBIIIE )

. xdvi [onmuu] daitnsr — npocmorpers Tex DVI-daitsbr.

PaboTta c Tekctom B chaiinax

. grep [onmuu| mabision [daiinbl] — Haiitu B daitie crpokn,

KOTOpbI€ COOTBETCTBYIOT PEryJ/isipHOMY BBbIPDa2KC€HHIO.

. unid — HalTH UIEHTUYIHBIE CTPOKU B (aiie.
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D. CrpykTypa kaTtanoros

st xpaseHus: 0T9ETOB (pe3y/IbTaTOB U3MEPEHHil) u Tpeiic-hailion
B npubope BepkyT-MMT opranuzoBana cjemyromias CTPYKTypa Ka-
TAJIOT'OB.

bercut_mmt
|
| | |
sa datacom el
| |

traces 9821 826 ‘ ‘ ‘ ‘ ‘

0821 9826 jitter  pshape mtj jtf

Puc. D.1. CrpykTypa KaTajaoros

[Tanka bercut_mmt HAXOANUTCHA B JIOMAITHEM KATAJIOTE TTOJIb30BATE .

OT4YéThI U JIEKOIUPOBAHHBIE Tpeiic-(hailibl COXpaHSIIOTCSI B TEKCTO-
BoMm dopmare (¢ pacmpenuem *.txt). Hemexomuposanmnbie Tpeiic-
daiter uMeroT pacompenue * . dat.

sa Iloxcucrema aHau3a MPOTOKOJIOB.

traces Tpeiic-daiianr (B TOM 9uC/IE U JIEKOAUPOBAHHBIE).
datacom ITopcucrema DataCom.

g821_g826 Bazosbre uamepenusi.

el IToncucrema ananuza MKM.

g821_g826 Bazosbre m3mepenus.

jitter >xutTep.

pshape Dopma UMITYJIBCA U OCIUJIIOIPAMMA.

mtj MTJ.

jtf JTF.
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