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1 HA3SHAYEHUE

Tectep unrepdeiica AT-E1 npennasHaver s IpOBEICHUS aHATN3a
CUTHAJIOB Ha BBIXOAaX 000pynoBaHus mu(PpoBeIX cucteM nepenaun El,
a TaK)Ke Ha CHMMETPUYHBIX Ka0eJsX CBSI3U, UCIIOJIb3yEMbIX dTHMHU
CUCTEMaMH.

[Tpubop pexoMeHTyeTCs MPUMEHSTh PU CTPOUTEIHCTBE, YCTAHOBKE,
IKCIUTyaTallii U PEMOHTE CHCTEM, HCIIOIB3YIOINUX HHTEPEiC co
ckopocThio niepenaun 2048 kout/c (pekomenaanus MCO-T G.704).

AT-E1 oOecrnieuuBaer:

e Cuer yncia omubOOK B CTPYKTYPHPOBAHHOM U
HECTPYKTYPUPOBAHHOM ITOTOKAX, BEIYUCIICHUE KO(PPUITUESHTOB
OIIIMOOK

e (OOHapyXeHHUE U UHJUKAIUIO AaBAPUUHBIX COCTOSHUI

e [‘eHepalluio TECTOBBIX CUTHAJIOB, UMUTAIIMIO aBapUil U BCTABKY
19)1095(0]0) 8

e l3MepeHune YacTOThI U YPOBHS BXOJHOTO CUTHAJIA
e OTtoOpaxenne PopMbl cUTHAIA

e @OyHKIMM NPOCITYIIMBAHNS U BCTABKU PEYEBOIO CUTHAJIA B
IIPOU3BOJIBHBIN KaHAJIbHBIN MHTEPBAI

e lI3mepenue u rerepanuio GpazoBoro ApoKaHUs (JIKUTTEPA)
e Bo3MoXHOCTh aHa/IM3a IOTOKA C IEPEPHIBOM U O€3 MepepbIBa CBSA3U

e l3mepeHus mapaMeTpoB B COOTBETCTBUH C HOPMaMH IPHUKa3a
Musncssa3u PO ot 10.08.96 Ne92

2 YCJIOBUA OKCIUIYATALIMA

e Temneparypa OKpyKarouen cpeibl —20 ++50°C
e OTHOCHUTENbHAS BIAXHOCTH BO3/lyXa 10 90 % mpu 30°C
e ATmocdepHOe naBieHMe 86 + 106 klla

3  TEXHUYECKHUE JAHHbBIE

Tectep AT-E1 ¢pyHKIIMOHAIBHO COCTOUT M3 MEpeaaTuuKa, IpUuEMHUKA U
KOMILIEKTa U3MEPUTENBHBIX TPOBOOB.

DIIEKTPONUTaHUE TPUOOPA OCYIIECTBISECTCS OT YETHIPEX BCTPOCHHBIX
METAJJIOTUJIPUHBIX AKKYMYJIATOPHBIX Oatapei Tuna AA HanpsKeHHeM
1.2 B u emkocthio 2,3 AU. D10 0OecrieunBaeT HEMPEPHIBHYIO pabOTy



npudopa 0e3 noa3apsaku B TeueHue 4 yacoB. biok nuTaHus, BXOASIIUI
B KOMILJIEKT, TO3BOJISIET BHIMOJIHATH 3aps] aKKyMYJISITOPOB U pabOTaTh
OT CETH MEPEMEHHOT0 TOKA ¢ HanpspkeHueM 220 B.

3.1 T'eneparop

['enepatop popmupyet Ha Harpyske 120 +£ 6 OM u3MepuTeIbHbINA
CUTHAJ C mapamMeTpamu, NepeurciIeHHbIMU B Ta0nunax 3-1 u 3-2.

Ta6mmia 3-1. Paboune xapakTepucTHKHN TeHepaTopa

Brixon reneparopa CHUMMETPUYHBII
BrixogHoe conpoTtuBieHue 120 Om
BrixoHOM ypoBeHb 3+0,3B
dopMma BEIXOTHOIO CUTHANIA B COOTBETCTBHH € PEK.
p MCD-T G.703
BHYTPEHHUH,
HcTouHnky cMHXpOCUTHATIA BOCCTAaHOBJICHHBIM,
BHEITHUN

YacToTta BHYTPEHHETO
yIp 2048000 + 6 T'rg

reHeparopa
@OyHKIUS CMEIICHUS YaCTOTHI
H)KI/ITTCP B BBIXOJHOM CHUT'HAJIC

JInHeliHbIE KOBI

['enepupyemebie TeCTOBBIE
MOCIe0BATEIHLHOCTH

CrpykTypa noToka

Bcraska ommoox

+ 6000 I'1r ¢ marom 1 I'ix
He 6oxnee 0.05 TU

B JMAITa30HE YaCTOT
10T - 100 xI'g

AMI, HDB-3

Cr2M-1 (N=6,7, 9, 10, 11,
15, 20, 23)

Bce 1, Bce 0,
I10JIB30BAaTCJIbCKAaA,

WHBEPCHUS

B COOTBETCTBHUM C PEK.
MCD-T O.150

HECTPYKTYPHUPOBAHHBIH,
HNKM-31, UKM-30
CRC-4

B COOTBETCTBHUU C PEK.
MCD-T G.704

KOJIOBBIC, OuTOBEIC, FAS,
MFAS, CRC, E-bit

Nmuranus aBapuii U COCTOSTHUN LOS, AIS, LOF,

LOM, RAI, MRAI, LSS
[IporpamMmmupyemoe Bpemst HemnpepsiBHo,
MMUTALIUH aBapUU Ic, 2¢, 3¢, 5¢

[Iporpammupyemblii

1 ommbKa B CeKyHIy,



Koa(urmeHT ommuodoK 1*10N

(N=-1, -2, -3, -4, -5, -6)
[Iporpammupyemoe uucio HernpepbiBHO, 1, 10, 100, 500,
OIIMOOK 1000, 5000

[IporpamMmmupyembie S OUTHI U
CAS cioBa

Tab6numa 3-2. Paboune xapakTepucTUKH reuepaTopa JHKUTTEpa

Bun mopyisiuu rapMOHUYECKUI
MakcumanbHas aMIuIuTyJa B
MHTEpBalie yacToT mxurrepa Fj,

Kl'1g
20 I' - 900 'y 10 T
900 I'm — 18 xI' 9/Fj TN
18 k't — 50 xI'1x 0.5TU
50 xI'y — 100 xI' 0.4THU
[ITar ycTaHOBKH aMILITUTYIbI 0.02 TN
1 TN =488 ne

Fj — wactora mxurrepa B KI'11

3.2 Ilpuémuuk

[TpuemHuK 0OecTieunBaeT TEXHUICCKNE XapaKTEPUCTHUKH, IPHUBEICHHbBIE
B Tabimmax 3-3, 3-4, 3-5 u 3-6:

Tabmuua 3-3. O0ume paboune XapaKTEPUCTHKI IPHEMHUKA

Bxon npuemnuka CUMMETPUYHBIN
Bxopgnoe conpoTHuBiaecHHE 120 Owm,
a p >4 xOm
Bxonnoe ycunenue, /10 0,6, 12,24, 30, 36, 43
Jlnama3oH 4acTOThl BXOAHOIO 2048000 + 500 't
cHUTHana

AHanM3upyeMbie TECTOBBIC TICIT 2N-1 (N=6,7,9,10, 11,
MOCJIEIOBATEILHOCTH 15, 20, 23)
Bce 1, Bce 0,
MOJIb30BaTEIbCKAs,
WHBEpCHUS
B COOTBETCTBUH C PEK.
MCO-T O.150

HECTPYKTYpPHUPOBAHHBIM,

CrpykTypa noToxa FIKM-31, TKM-30



OO0HapyXeHHe OINO0K

OO6Hapy>keHue aBapuii u
COCTOSTHUN

Jlnana3oH KOHTPOJIUPYEMBIX
3HaueHui kodddunrenrta
omoOoK

JInama3oH cyera 4nciia TeKyIux
OLINOO0K

CRC-4

B COOTBETCTBHH C PEK.
MCOD-T G.704

KOHOBEIE, OUTOBEIE, FAS,
MFAS, CRC, E-bit

LOS, AIS, LOF,

LOM, RAI, MRAI, LSS

01 10" 10 1071°

Ot 0 10 999999999

Tabnuma 3-4. Paboune xapakTepuCTUKU TPUEMHUKA

B PCIKUMC U3MCECPCHUA IHKUTTCPA

DunbTphI

JInamna3oH n3mepenus B
WHTEpBaJe 4acTOT JDKUTTEpa
20T -900 I'a
900 I'm — 18 xI'11
18 kI'm — 50 xI'g
50 k't — 100 xI'g

ITorpemuocTs n3MepeHus
Ha gactore 1 xI'11
Ha apyrux gacrorax B

nUana3oHe
20 't — 100 xI'mg

20 I'm — 100 xI',
18 k' — 100 xI'1x

10 T
9/Fj T
0.5 TU
0.4 T

+(0.02 TH + 0.05%A)
+(0.02 TH + 0.07*A)
1 TU = 488 ne

A — 3HaueHue u3MepseMon
BeanuuHbl B TU



Tab6muma 3-5. Paboune xapakrepuctuku GpyHkiun TY

OyHKIMS MPOCTYIINBAHUS
BBIOpAaHHOTO KaHama

@DyHKIMS BCTAaBKU B BEIOpaHHBII
KaHaJl pe4eBOro MU TOHAJIBHOTO
curgaia ¢ gactorou 1 xkl'i1
3aKOH KOMITaHIUPOBAHUS A-3aKoH
B COOTBETCTBHH C PEK.
MCO-T G.711

4 COCTAB U3JEJIMA 1 KOMIUIEKT IIOCTABKHA

No  HammeHnoBanue Kon-Bo IIpumeuanue
1 TIpubop AT-El 1
2 biok nutaHus 1
3 KoMmiekT u3mMepuTenbHbIX 1
MPOBOJIOB
TexHnueckoe onrucaHue u

4  MHCTpYyKUMSA 1O 1
AKCIUTyaTaluu
Kommakr-auck ¢

S mporpaMMHBIM 1
obecrieueHuEM

6 CyMKa 1S IEpeHOCKH 1
7  Kabenp ms cBszu ¢ [IK 1




5 KOHCTPYKUUA U ITPUHIIAIT PABOTEI ITPMBOPA

5.1 KoncTpykuus npubopa
[TprGop BBIMOJIHEH B METAJUIMYECKOM YJIapOIIPOYHOM KOpITyCe,
IIOMEIIEHHOM B CYMKY JUJISl [IEPEHOCKH.

Ha nuueBoii manenu npubopa, n300pakxeHHOU Ha pUCYHKe 5-1,
PACIIONIOKEHBI:

VHJINKATOPBI aBapuH U COCTOSIHUU;

rpa@uuecKuil >KUIKOKPUCTAIIMYECKUIN AUCIUIEH C MOICBETKOM;
KHOTIKA BKJIFOUEHHS U BBIKIIIOUCHHSI IPUOOPa;
dbyunkiuonansHbie kHonku F1, F2, F3, F4;

HaBUTAIIMOHHBIC KHOIIKH: «BJICBOY», «BIIPABOY, «BBEPX», «BHU3», «Ok»,
«Escw;

KHOIIKA 3allyCKa U OCTAHOBKHU U3MEPECHUS;
KHOITKA BBOJIa OIIIHMOOK;
KHONIKH pexxuMoB: P1, P2, P3;
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( N\ ( N\ ( N\ ( N\
F1| |F2| |F3| | F4
. J . J . J . J
( N\ ( N\ ( N\ ( N\
P1 Ya | |Ow 4
. J . J . J . J
( N\ ( N\ ( ) ( )
P2 «| |» v
\ J \ J \ J \ J
( | ) ( ) ( ) ( )
O P3 Esc Ok
\ J \ J \ J \ J

Pucynok 5-1. JlunieBas manens npudopa

Ha nanenu pa3péMoB mpudopa, n300paxeHHON Ha pUCYHKE 5-2,
PacIOJI0KEHbI (CIIEBA HAPABO) :

pa3beM Ui MOAKIIOYEHUS K BBIXOLy T'€Heparopa
pa3beM I MOJAKIIOYEHUS K BXOLY ITIPUEMHHKA
pa3beM BXOJAa BHEIIHEN CUHXPOHU3ALUU

pazbeM JUIs MOAKIIOYEHUS FOJIOBHBIX TE€JIE(POHOB

pa3beM I MOAKII0YEHUsI MUKPO(OHa



( Bxon m CuHXp BbIXOLI,\

O oo

. J

Pucynox 5-2. Ilanens pazbemMoB

Ha manenu pa3npémoB nipubopa, n300pakeHHON Ha pUCYHKe 5-3,
PacIioJIoKeHbI (ClIeBa HAMPARBO) :

® pPazbeM LA ITOAKIIOYCHHA OJ10Ka TUTaHUS

e pazpéMm USB mis cesasu ¢ [1IK

( 128\
(@ED)
\_ USB )

Pucynoxk 5-3. [1anens pazpemoB

5.2 IlpuHIumn paboTsI

Bxoano# curnan npeoOpasyercs B iudpoByto GopMy ¢ TOMOIIBIO
osicTpoaeiicTByromiero AL TlomydeHHBII TOTOK JaHHBIX
00pabaTbIBaeTCs MPOrpaMMHUPYEMOM JJOTHUECKON CXEMOM: BBIICIISICTCS
TaKTOBAas YaCTOTAa, U3MEPSIETCS YPOBEHb CUTHAJA, 00ECIIEYHBACTCS
JETeKTUPOBaHUE OIIMOOK M aBapuid. BCTpOCHHBII MUKPOKOHTPOJIECD
obecrnieunBaeT puHAILHYIO 00pabOTKY JIaHHBIX, BEIBOJ] HA IKpaH, a
TaK)Xe€ B3aUMOJICHICTBUE C MOJIb30BATENEM.

6 YKA3AHUNA MEP BE3OITACHOCTHA

e K pabote c mpuOOpOM JOMYyCKAOTCS JIMIIA, UMEIOIINE OOTIIYIO
TEXHUYECKYIO TOATOTOBKY, 3HAIOIINE MPaBUiIa TEXHUUECKOMN
AKCILTyaTalli U TEXHUKHA 0€30MaCHOCTH MPH SKCILTyaTaIlluu
anmaparypsl IPOBOJIHOM CBS3H M JIMHEWHO-KAOEIbHBIX COOPYKEHUN
CBSI3U U MPOXOAIINE MEPUOJUYECKYIO IPOBEPKY ITUX MPABUII.

L H3MepeHI/I${ B ITOJICBLIX YCJIOBHAX JOJIKHBI ITIPOBOJUTLCA HC MCHEC,
4YCM ABYMA pa6OTHI/IKaMI/I, OJIMH M3 KOTOPbIX HA3HAYACTCS CTAPIINM.

® HpI/I OTKJIIOYCHHUH Ha OKOHCUYHBIX CTAHIHWAX HAITPSIXKCHUA

JUCTAHIIMOHHOTI'O IITMTAaHUA Ha CTOMKaX OKOHEYHOTO 11



000pyI0BaHUs JOJIKHBI ObITh BBIBEIICHBI TU1aKaThl «He BKiltouath —
paboTa Ha JIMHUWY; CHUMATh UMEET MPaBO TOJIbKO TOT YEJIOBEK,
KOTOPBIN UX IOBECHUIL.

7 IIOAI'OTOBKA K PABOTE

12

[Tpu monmyuenun npudopa pacnakyire ero. [IpoBeast BHEITHUM OCMOTP,
yOenuTech B OTCYTCTBUM MEXAaHMUYECKHUX MMOBPEXKICHUI KopIyca U
3JIEMEHTOB, PACIOJIOKEHHBIX Ha JIMlleBoW nanenu. Ecinu npubop
XPaHUJICA MPU TOBBIIICHHON BJIAKHOCTHU WU B YCIOBUSX HU3KHUX
TeMIepaTyp, NPOCYIIUTE €ro B TeUeHUE 24 4 B HOPMAJIbHBIX YCIOBUSX.

B npuGop BcTpoeHbI YETHIPE METAIIIOTUAPUAHBIX AKKYMYJISITOpPA TUIIA
AA u 3apsanHoe ycrpoiictBo. [Ipu noakiroueHnn 010Ka MUTaHUS
npuOOp NEPEXOIUT HA MUTAHUE OT 3TOTO BHELUIHErO UCTOYHUKA U
aBTOMAaTUYECKH, (€CJIM 3TO HEOOXOIMMO) 3aMyCKaET MPOIIECC 3apsia
BCTPOECHHBIX aKKyMyJIsTOpoB. [locine 3aBeprieHus ux 3apsiaa npudop
IPOJ0JIKAET pabOTy OT BHEIIHETO UCTOYHUKA.

[TockoIbKY HOBBIE aKKYMYJIATOPBI 001a1at0T OOJIBIIINM
TEXHOJIOTUYECKUM pa30pOCOM HapaMeTpOB, JJisi BRIPABHUBAHUS UX
XapaKTePUCTUK U JTOCTHKCHHUS MAaKCUMAIIbHONW EMKOCTH PEKOMEHIYETCSI
niepei HayajaoM 3KCILTyaTalliy MPpou3BecTH 6 - 10 [UKIIOB MOJHOTO
3apsia-paspsija.

Brurounte nipu6op. O npaBUIIbHOM HOIKITIOYCHHH U HOPMaJTbHOM
HaNPsOKSHUH MTUTAHUS CBUCTEIHLCTBYET MOSIBIICHUE HA SKpaHe
3aCTaBKH, COOOIIAONICH O TUTIE TPUOOpPa U BEPCHUU BCTPOCHHOTO
IIPOrPaMMHOT0 00€CTICUCHUS.

B mpubope peannzoBaHa 3ammra oT ciry4aiHoro BkitoueHus. [Tocie
BKJTFOUEHHUS mpudopa KHomkou (Bkii/BbeIkil) He00X0IMMO B T€UCHHE 3-X
CEKyHJI TOITBEPANTD BKIIIOUeHUE HakaThueM kHomkH (Ok). B

pe3yibTaTe Ha SKpaHe JOHKHO 0TOOPa3UThCs IIIaBHOE MEHIO (PUCYHOK
7-1).
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— WHpukaTop nutaHus

— VHaukaTop uamepeHus

MNHpukaTop aHanuaa 6uToBbIX OWNGOK
MHavkaTop nMutaumum aBapuin U BCTaBKM OLLUMOOK

MHavkaTop HU3KOro ypoBHS
YpoBeHb curHana Ha Bxoge
NN h TekyLlee Bpems

@ VB0 < -20 A6 12:00:05

JIMHENHbLIN MHTepthenc
CnyxebHble 6UTHI

BbibOp KaHanoB

TecT. nocnenoBaTeNbHOCTL
Pe3ynbTaTbl U3MepeHus
BCTaBKa OWKH60OK
NPOCMOTP AaHHbIX
OYHKUUN TY

IXUTTEp

ocumnnorpag
HacTponka

CBA3b C MK

Pucynok 7-1. I'maBHOE MeHIO

Bcerpoennoe yCcTpoiCTBO KOHTPOJIS aKKyMYJISITOPOB OTKITIOYAET MPHOOp
IIPY CHYDKEHHUM HANPSDKEHUS IUTaHUS HAKE TOITyCTUMOTO.

[IpoBeputh ypoBeHb 3apsiia aKKyMYJIITOPOB MOKHO MO H300paKEHHUIO
Oatapeiku B JIEBOM BEPXHEM YIIIy SKpaHa.

Y6GI[I/IBHII/ICB B IpaBUJIbHOM ITOJAKIFOUYCHHWHU U HOPMAJIbHOM
HAIIpsKCHUHW ITUTAHWA, BBIKITFOUNUTC HpI/I60p.

HAYAJIO PABOTDI

8.1 I'maBHOe MeHIO MpubOpa

[TpubGop pacmonaraer HaOOpOM (YHKIMH, [OOCTYH K KOTOPBIM
OCYILIECTBIISIETCS YEPE3 MEHIO.

Mento npubopa COCTOUT U3 CTPAHMI], KaXAas U3 KOTOPBIX COJAEPIKUT
HECKOJIbKO IMyHKTOB. Ha skpaHe myHKTBI oToOpaxkaroTcs B Qopme
CIIUCKA.

C momompio KHOMOK «\r» ® «P» MOXKHO HW3MEHSTH TEKyLIUN
BBIOpAaHHBIN YHKT, KOTOPBIN BBIIEISIETCS HHBEPCUEH TEKCTA.
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Haxatnem kHonku «Ok» MOXHO BONTHM B BBIOpaHHBIM MYyHKT MEHIO, a
Ha)XaTueM KHOIIKU «ESc» BEpHYTHCs Ha NMPEAbIAYLIYIO0 CTPAHUILY MEHIO.

8.2 Crnucok ¢yHKIHI TJIaBHOTO MEHIO

JIuneiinblii uHTEpdeiic
Hactpotika mpubopa Ha KOHKPETHYIO CUCTEMY TIepeadun
CiayxeOHbIe OUTBHI

VYcraHoBKa Tak Ha3zbIiBaeMbIX cBOOOIHBIX OuTOB B B0 1 B116 npu
paboTe B pexKUMeE CTPYKTYPHUPOBAHHOTO TOTOKA

Br10op kanajioB

HacTpolika kaHanoB (BpEMEHHBIX HHTEPBAJIOB), YYACTBYIOLIUX B
TECTUPOBAHUM MOTOKA.

TecToBasi MOCJI€I0BATEJIbHOCTDH

YcTaHoBKa TEKyIEH TECTOBOM MOCIIEI0BATECILHOCTH, YIIPABICHHE
TECTUPOBAHHEM OMTOBBIX OIITHOOK.

Pe3yabTaThl n3mMepeHus
[IpocMOTp TEKYIIUX PE3YJIbTATOB U3MEPECHUS
BcTraBka omnook

HacTtpoiika Tuna, ymncina, ko3 uirenta BBOAUMBIX OIIHOOK.
YnpasneHre UMATaMEeN aBApUMHBIX COCTOSTHUM.

IIpocMoTp HaHHBIX

[TpocMOTp KaHAIBHBIX UHTEPBAJIOB IPU PAOOTE B PEKUME
CTPYKTYPUPOBAHHOTO IMOTOKA.

Oyuxkuuu TY

HacTtpoiika npociymmBaHus KaHAJIOB, BBOJIa pEYEBOTO CUTHAJIA OT
MUKpodoHa.

Jxurrep*

['enepanus 1 U3BMEPEHUE JUKUTTEPA.

Ocumwiorpag™

[IpocMoTp ocuuIIOrpaMmsl BXOAHOTO CUTHANA.
Hacrpoiika*

Hacrpoiika Texy1iei 1aTbl, BPp€MEHU U APpYruX PyHKIUH.
Ces3b ¢ IIK*

CBs3b C IEpCOHAIBHBIM KOMIIBIOTEPOM JIJIS IIEpEaun pe3yIbTaToB
U3MEpEeHus

14



9 HACTPOUMKA JJUHEMHOI'O UHTEPDEVCA

9.1 Meuro
- u < =20 a5 12:00:05
Pexum TepMuUHan
BxoaHoe R 120 Om
0 a5
CUHXp. TX BHYTp
jeBuauus 0
JIVH. Koz AMI
Lunkn HECTPYKT
CRC-4 BbIK
F1.0 nb F3.+12 ab
F2.+6 Ab F4. >>>

t TeKymee Ha3HayeHue

kHonok F1, F2, F3, F4

Pucynok 9-1. MeHto HacTpoiiku JInHeHOTO HHTEpdeiica

C mnomomplo KHOMOK «N/» M «M» MOKHO HU3MEHATh TEKyIIM
BBIOpAHHBIN IYHKT, KOTOPOMY COOTBETCTBYET 3HAU€HHE HEKOTOPOTO
napameTpa. BHU3y skpaHa 0TOOpa)kaeTcsi CIMCOK 3HAYEHHM, KOTOpbIE
MOXKET MPUHUMATH ITOT MapameTp, WM BapUaHTHI JEHCTBUN, KOTOPHIE
MO>KHO COBEPILHUTH C €ro TEKYIIUM 3HAYECHUEM.

Hanpumep, Haxkatne kHOnku F3 ycranoBuT BXxoaHoe ycuienue +12 nb.

B HeKoTOpBIX Cily4asiX MOJHBIX CIMCOK BO3MOKHBIX 3HAUEHHUM OOJibIle
yeTblpéX. Torga kHomka F4 ucnonb3yercst 1jisi MpOCMOTpa OCTaJIbHBIX
3HAYEHUN, KOTOphIE OYIyT OTOOpakaThbCsl IpyNnaMu MO TPU 3HAYEHUS
1ocJie KaKJI0ro Haxxatusi kKHonku F4.

Pesxxum
Bri6op pexxuma paboTel mpubdopa:
F1-repmunan nnu F2-Tpan3ur.
B pexxume TpaH3uTa nepegaTuuk nprudopa UCIoIb3yeT JaHHbIE,
MOJIy4eHHbIE U3 IMMOTOKA HA BXOJIe pubdopa, T.e. mprubdop
(GyHKIHOHUPYET KaK pereHepaTop CUrHaja (3a UCKIIOUEHUEM Cilyyvas,
KOT'/Ia BKJIFOYEH PEKUM UCKYCCTBEHHOI'O BBOJIa OIIMOOK MM UMUTAIIUU
aBapuii)
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10

16

B pexxume TepMuHana neperaTyuk GopMupyer BBIXOJHOM CUTHA B
COOTBETCTBHMM C YCTAHOBKAMH B MEHIO «TECTOBAS ITOCIEA0BATEIBHOCTDY

Bxoanoe R
Br16op BX0HOTO COMPOTUBIICHUS TTPUOOpA:
F1-120 Om mnn F2->4 kOwm.

Hcnonb3yiiTe peskuM ¢ BBICOKUM BXOJIHBIM CONPOTUBJICHUEM IS
paboThI Ha IMHUU O€3 MepepbiBa CBSI3U.

Ycuienue

BcTpoeHHbIi BXOAHON YCHUIIMTENb MTO3BOJISIET paboTaTh NP HATUIHH
ociabnenus curaana. Bosmoxusie 3Hauenus napametpa: 0 nb, +6 1b,
+12 nb, +24 nb, +30 nb, +36 nb, +43 nb.

Cunxponuszanus nepenaruuka (TX)

F1-Buyrtpennss, F2-BHemnss, F3-0T BXogqHOTO 1MOTOKA

JleBrnanus

3a1a€T OTKJIOHEHHUE YaCTOThI Mepejauu oT HoMuHanbHOH (2048000)
npu paboTe B peKMME BHYTPEHHEH CHHXPOHU3AIMY TIepeaaTuHKa.

F1-yBenuuuBaer 3nauenue, F2-ymenbinaer, F3- 3anaér mar namMeHeHus
3HaueHus (1, 10 mwim 100), F4-ycranaBnuBaer 3ajaHHOE 3HAYCHHE
JI€BHAIUU.

JInHeHHBIA KO

F1-AMI, F2-HDB3

ki

F1-6e3 ctpykrypsl, F2-UKM-30, F3-UKM-31
CRC+H4

F1-Beikoueno, F2-BxiaroueHo

CJIYXEGHBIE bUTDBI

MeHto pexuma HaCTPONKH CITy>KeOHBIX (CBOOOIHBIX) OMTOB MO3BOJISIET
MOJIB30BATEIIIO BBIMOJIHATH YCTAHOBKY JIJISl IOCIIEYIOIIECH MPOBEPKU
MPaBUILHOCTH UX TIPOXOXKJIeHUs B cucteMax El.

JIns1 yCTaHOBKM 3HAYEHUS MOABEIUTE KypCOpP K HY’)KHOMY MapaMeTpy ¢
TIOMOIIBIO KHOTIOK «\N/» 1 «Py». YCIIonb3yiTe KHOIKK «€» U «=» JUIf
BbIOOpa n3MeHsiemoro 6uta a kHonku F1 u F2 nj1s yctaHOBKM TeKyIiero
oura B 3HaueHue ‘0’ 1 ‘1’ COOTBETCTBEHHO.

Si
Pe3epBHBIN OUT 11 MEXKTYHAPOIHOT'O UCTIOIb30BAHMUS
Sa4-Sa8



JlonoJIHUTENIbHBIC 3apE3ePBUPOBAHHBIC OUTHI
x5,x7,x8

CBoOoHbIE OUTHI B 16-M BpeMEHHOM HMHTEpBaje
CAS(ABCD)

butel KkaHATBHON CUTHAJIU3ALIUN

CBo00OaHBIN KaHAJ

bailT nepenaBaeMbli B KaHajax HE YY4aCTBYIOIIUX B TECTUPOBAHNUU
OMTOBBIX OIMIMOOK (CM. BEIOOpP KaHAJIOB)

11 BbIbOP KAHAJIOB

MeHt1o 103BOJIsI€T BEIOPATh KaHAJIbI, YYaCTBYIOIINE B TECTUPOBAHUU.

Ucnonb3yiite KHONKH «\N/», « D™y B «€»,«>» U1 HepeMeNIeHus
Kypcopa no tabauile kaHaioB ¥ KHOTIKY «Ok» ajist BeIiOopa (kaHau
OyJleT OTMEUYEH CHMBOJIOM «V») WM OTMEHA BhIOOpA KaHaja
(oTcyTCTBHE CUMBOJIA). B 3aBUCUMOCTH OT TEKYIIMX HACTPOEK
HEKOTOPbIE KaHaJIbl MOT'YT OBITh 3apE3€PBUPOBAHBI (TAKHUE KAHAJIBI
OTMEUYEHBI CUMBOJIOM «X»).

[ © < =20 g 12:00:05
TX RX

0-3  [xMv]v] [x]v]v]v
4-7 Vv v|Vv] |Vv| V| V]|V
8-11 |v|v|v]|Vv]| |V]|V]|V]|V
12-15 |(v|v|Vv]|Vv]| |V]|V]|V]|V
16-19 |(v|v|Vv]|V]| |V]|V]|V]|V
20-24 (v |V Vv]|V]| |V Vv]|V]|V
24-27 (v |V Vv]|V]| |V Vv]|V]|V
28-31 V[ |v|Vv|V]|V
1.Tx->RX 2.BCe +

3.BCce - 4.roToBO

Pucynoxk 11-1. Mento BeIOOpa KaHAJIOB
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12 TECTOBAA ITOCJIEAOBATEJIBHOCTb

Anaau3 BIT

F1-BoixmoueHo, F2-Bkimro4eHO

Tun

IICII 276-1, IICIT 277-1, TICIT 279-1
IICII 2*10-1, TICIT 271 1-1, TICIT 27°15-1
I1CII 2720-1, IICII 2723-1

Bee 1

Bcee 0

0x55 (0101...)

CnoBo 8 out

CnoBo 16 6ut

Mu1. 0aiT

Hcnonb3yercst s 3aaHust TPOU3BOJIBHON §-OUTOBOM
IIOCJIEIOBATENBHOCTH

Wcnonw3yercst s 3aaaHus Miiaiiero 6anra npou3BoibHOM 16-
OUTOBOH ITOCIIECTIOBATEIILHOCTH.

CrT. 0aiiT

Ucnonb3yeTcs asns 3aanus crapiiero 0aita npou3BoiabHOM 16-
OUTOBOM MOCIIEIOBATEIHHOCTH.

HuBepr. TX
F1-Boixmoueno, F2-Bkimro4eHO
Husepr. RX
F1-BrikmtoueHno, F2-BximroueHo



13 MEHIO CTATYCA TEKVYIIEI'O U3MEPEHUN A

B BepxHel yacTu 3kpaHa 0ToOpakaroTCsl BpeMs U JaTa Hayaia
U3MEPEHUS U OKOHYAHUSI U3MEPEHUS.

H3mepenue
F1 - 3anmyck uzmepenus. F2 - ocTaHOBKa U3MEPEHUS.
HNuaukaTopsbl

F1 - cOpoc Tekyiiero cocTosiHUsI CBETOIMOIHBIX HHANKATOPOB aBapUil U
COCTOSTHUMH.

BpeMﬂ H3MEPECHUSA

3ajaHue BpEMEHHU U3MEPEHHUS: Yachl, MUHYTbI, CEKYH]IbI; 3a7aiiTe
00:00:00 nns HEMPEPHIBHOTO U3MEPEHHUS.

IHamars

Br16op nucTta maMaTu, Ha KOTOPBIM OyAyT 3aIUCaHbl PEe3yIbTaThl
TEKYILETO U3MEPEHHUS.

HuTepBan

Bb100p nHTEpBaa 3aMCcH pe3yJbTaTOB U3MEPEHUS B
JSHEPrOHE3aBUCUMYIO ITAMSTb.

Ouucrtka
VY nanenus pe3yJbTaToB MPEIbIAYIINX U3MEPEHUH.

Jls1 6BICTPOTO BXOJIa B MEHIO CTaTyCca MOXHO MCITOJIb30BaTh KHOIIKY
«P1»

14 TIPOBEJIEHME M3MEPEHUI

14.1 TloaroToBka K MpOBEACHUIO U3MEPEHUI

Hactpoiite mpubop Ha HcclieqyeMyo CUCTEMY Mepeaadn
YcTaHOBUTE BpeMs U3MEPEHUSA
[Toaxmrounte BXo A mpubopa K 000pyT0BAHHUIO

VYcTaHOBUTE ONTUMANIbHBIN YPOBEHb YCUIJICHHSI BXOJJHOTO CUTHAJIA.
OnTuManbHbIM YPOBHEM CUUTAETCS TOT, IPU KOTOPOM OTCYTCTBYET
MUTAIOUIMI 3HAK MEHbILIE «<» WA OOJIbLIE «>» Mepe] 3HAaUCHHEM
BXOJIHOT'O YPOBHSI, KOTOPBI OTOOpa)kaeTcs B BEpXHEN YacTH dKpaHa.

PeKOMeHI[yeTCH Ha4YMHATb ¢ MUHHUMAJIbHOI'O YCHJICHH:, IIOCTCIICHHO
YBCINMYHBAA €Cro 10 HCYC3HOBCHUS IIPHU3HAKA HU3KOI'O YPOBHAI.
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[Tpubop cnocobeH paboTarh ¢ CUTHAIAMM, YPOBEHb KOTOPBIX HEMHOTO
OTIINYAETCSI OT ONTHUMAIBHOTO.

3anycTuTe U3MEpEeHNE HaKaTUEM KHOIIKHM CTapT/CTON
Hcnonb3yliTe MEHIO U1l IPOCMOTpA pe3yJIbTaTOB U3MEPEHUS

Buumanue! HekoTopsie MyHKTHI TJIABHOTO
MEHIO OTMEUYEHbI CUMBOJIOM «*» Bxoj B aTH
MYHKTHI BBI3BIBAET OCTAHOBKY TEKYIIIETO
aAKTUBHOTO U3MEPEHUS

14.2 naukatopsl aBapuil U COCTOSTHUMN

NHaukaTopsl MO3BOJSIOT U3MEPUTEINIO OMEPATUBHO OTCIICKUBATH
BO3HUKHOBEHHUE aBapui. Kaxaplil MHAMKATOP MOYKET HAXOIUTHCS B
OJHOM U3 YETBIPEX COCTOSTHUM, KOTOPBIE IEPEUUCIICHBI B CIEAYIOLIEH

TadnuIe.

KonTposb aBapuii uiam cocToaHui
JAHHOT'O THUIIA BBIKJIIOYEH WUJIU HE

Brikirouen
IPEAYCMOTPEH B COOTBETCTBUH C
TEeKYIIMMHU HACTpPOMKaMu mprbdopa
ABapuiiHO€ COCTOsIHUE HE ObLIO

3en€Hbli 0oOHapy’KeHO C MOMEHTAa Havyajia

U3MEPEHUS

KpacHpiii ABapHitHOE COCTOSIHUE IPUCYTCTBYET B

JaHHBI MOMEHT BpEMEHU
ABapuiiHOE COCTOsIHHE OBLIO
Keénteid 0OHapy’KEeHO B OJIMH U3 MOMEHTOB CO
(3en€HbIN + KpacHbI) BpEMEHU Hayalla UBMEPEHUs, HO B
JTAHHBIH MOMEHT OTCYTCTBYET
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Nunukarop Hazunauenue
LOS [ToTeps curnana
AIS CurHan MHIMKalUWU{A aBapuu
LOF [Torepst TMKIIOBOM CUHXPOHU3ALINU
LOM [Toreps CBEpXUMKIOBOM CUHXPOHU3ALUU
RAI CurHan uHIMKauuy aBapuu (IOTepU LIUKIOBOM
CUHXPOHHU3allMH) HA JAJIbHEM KOHIIE
MRAI Curnan UHMKaIMU aBapuu (MoTepu
CBEPXILMKJIOBOW CUHXPOHU3AIMH) HA TaJIbHEM KOHIIE
LSS [Torepst CHHXpOHU3ALHUU C TECTOBOU
IIOCJIEIOBATEIBHOCTBIO
ERR WHaukaTtop npeBbIIeHUs Topora omudoK

14.3 N3mepsiemble mapaMeTpsl

14.3.1 TlapameTtpsl curxana

[Tapamerp, ex.

Onuncanue [Ipumeuanns
U3M.
MT,
Bpewms, nporiesaiiee oT Hayalia U3BMEPEHUS
qY:MM:CC
RT, Bpems ocraBieecs 10 OKOHYaHHS
qY:MM:CC U3MEPEHUS
F, I YacToTa BXOJIHOI'O CUTHaIa
OTKJIOHEHME YaCTOTHI BXOHOI'O CUTHAJIA OT
DF, I'u y F — 2048000
HOMUHAJIBHOU
DF REL OTHOCUTENILHOE OTKJIOHEHUE YaCTOTHI OT F —2048000
- HOMUHAJIBLHOU 2048000
) MuHuMaJIbHOE OTKJIOHEHHE YaCTOTEI OT
DF min, I'g o
- HOMMHAJBHOM 3a BpeMsI U3MEPECHUS
MaxkcumalibHOE OTKJIOHEHUE YaCTOThI OT
DF max, I'ng o
— HOMUHAJILHOM 32 BpEMSI U3MEPECHUS
Texymmit pazmax JIKUTTEPA B I10JIOCE
Hxurrep, TN YU p A P

gacToT 20 ['11-100 I'11
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BY /Ixurrep, | Texywmui pazMax JOKATTEPA B I10JI0CE
™ gacToT 18 kI'11-100 k11

MaxkcumanbHbIA pazMax JUKUTTEPA,

Jxurrep .
3apEruCTPUPOBAHHBIN C MOMEHTA Havala
MAX, TU
m3mepenus (20 I'u-100 k')
MakcuMmalibHBIN pa3Max JIDKUTTEPA
BY [hxwrrep 3apeTuCcTPu OBaIfHBII\/’I C I\J/:I[OMGHTE H’aqana
MAX, T PETHCTPHP

m3mepenus (18 k['-100 xI'm)

14.3.2 Oumubkn

[Tapametp Onucanue [Ipumevanus
Yucno KogoBBIX OITHOOK,
CODE 0oOHapy’KEHHBIX C Hayana
HU3MEpEHUs
CODE
9
CODE K KoadummenT komoBbrx MT *2048000
— | omuboK MT — yucno cekyHn, nIpoLeammnx
C Hayaja u3MepeHus
butoBbie OMMOKY HE CYUTAIOTCS B
Yucno OUTOBBIX OIINOOK,
MOMEHTBI OTCYTCTBUS
BIT OoOHapy>KEHHBIX C Havaia .
CUHXPOHU3ALINU C TECTOBOM
U3MEPEHUS
MOCJIEI0BATEILHOCTBIO
OTHomeHue yucia OUTOBBIX
BIT K Koadduiment OutoBbix OIIHUOOK K IMOJTHOMY YHCITy OUT
- omunbOoK TAHHBIX, TPUHATHIX 32 BpeMs
U3MEpEHUs
Yucno ommbOYHBIX CIOB
. [{ukii0BBIE OTMOKN HE CYUTAIOTCS
LUKJIOBOW CUHXPOHU3ALIUH .
FAS B MOMEHTBI OTCYTCTBUS [IUKJIOBOM
MIPUHSTHIX 32 BpeMs
CUHXPOHU3ALINHU
U3MEPEHUS
FAS
2048000
MT *7* .
FAS K Koadduruent ommbok 8%32%2
- LUKJIOBOM CUHXpOHU3aUHUH | OTHOIICHHE YKCiIa OMTUOOYHBIX
CJIOB K ITIOJTHOMY 4Hnciy ciioB FAS,
MPUHATHIX 32 BpeMsI U3BMEPECHUS
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[Tapamerp Onucanue [Tpumeuanus
Yucno onmmmbOYHBIX CIOB
. He cuuraercst B MOMEHTBI
CBEPXIMKIOBOU .
MFAS OTCYTCTBUS CBEPXLUKIOBOM
CUHXPOHM3ALNH TPUHSATHIX
CUHXPOHU3ALINHU
3a BpeMsl U3MEPEHUs
FAS
T+ 2048000
Koadduruent ommbdok 8*32%*16
MFAS K | cBepXUMKIOBOU OTHOIIICHUE YUCTIa OITUOOYHBIX
CUHXPOHH3ALIUH CJIOB K MOJHOMY YHCITY CJIOB
MFAS, npuHATBHIX 32 Bpems
U3MEPEHUs
Yucno 610koB ¢ omubkoi | He cuutaeTcs B MOMEHTBI
CRC CRC, npuHATHIX 32 BpeMsL | OTCYTCTBHSI CHHXPOHH3ALUH 110
U3MEPEHUS CRC
FAS
T 2048000
Kosdd 5 8*32*8
03 ¢ULreHT OMmKHOOK MO
CRC K CRC-4 OTHOIIIEHHE YHCIa OIITMOOYHBIX
OJIOKOB K MOJTHOMY YHCITy OJIOKOB
CRC, npuHATHIX 3a BpeMs
U3MEpEHUs
Yucno aktuBHBIX E-bit, He cuuraercs B MOMEHTHI
EBIT MIPUHATHIX 32 BpEeMs OTCYTCTBUS CUHXPOHU3ALUHU 110
U3MEPEHUS CRC
FAS
7 2048000
. 8*32*8
EBIT K | Koaddunuent E-bit
- OTHo1IEeHNE Yucia akTUBHBIX E-
bit k monHoMy unciy E-bit,
MPUHATHIX 32 BpeMsI U3BMEPECHUS

14.3.3 CexkyHubl

[Tapamer
P P, Onucanue [Ipumeuanus
el1. U3M.
Ywucnio cexkyH, BO BpeMs KOTOPBIX Oblia
LOS, cek YR, P p

oOHapy’KeHa MOoTeps CUrHajia
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%LOS

[IporeHT cexyH 1, BO BpeMsi KOTOPBIX
ObL1a OOHApY’KEHa MOTEeps CUrHaja

LOS
MT

*100

AIS, cek

Ywucno cexyH, BO BpeMsi KOTOPBIX ObLT
0OHapy’KeH CUTHAJ aBapUIHOTO
COCTOSIHUSA (ITPUEM CHUTHaJA «Bce 1»)

%AIS

[TporeHT cexyH 1, BO BpeMsi KOTOPBIX
ObLIT OOHAPY’KEH CUTHAJ aBapUMHOTO
COCTOSIHHSI

LOS
MT

*100

LOF, cek

Hucno cekyHa, BO BpeMsi KOTOPBIX
OTCYTCTBOBAaJa LIUKJIOBas
CUHXPOHM3ALUS

%LOF

[IpoueHT cekyHa, BO BpeMs KOTOPBIX
OTCYTCTBOBAja LIUKJIOBAst
CUHXPOHU3ALMA

LOF
MT

*100

LOM, cek

Hucno cekyHa, BO BpeMs KOTOPBIX
OTCYTCTBOBAaJja CBEPXIUKIIOBAs
CUHXPOHM3ALUS

%LOM

[IpoueHT cekyHa, BO BpeMsl KOTOPBIX
OTCYTCTBOBaJja CBEPXLIUKIIOBAS
CUHXPOHU3ALM

LOM £100

RAI, cex

Yucno cexyH1, BO BpeMs KOTOPBIX Oblia
3apErucTpUpPOBAHA LIUKJIOBAsl aBapHsl Ha
JaJIbHEM KOHLIE

%RAI

[TpormeHT ceKyHI, BO BpeMsl KOTOPBIX
ObLJIa 3apEeTUCTPUPOBAHA IIUKIIOBAs
aBapus Ha JTaJlbHEM KOHIIC

RAI
MT

*100

MRAI, cex

Yucno cexyH, BO BpeMs KOTOPBIX Oblia
3apEruCTPUPOBAHA CBEPXIIUKIIOBAS
aBapus Ha JAJIbHEM KOHIIE

%MRAI

[IpotieHT cekyHI, BO BpeMsi KOTOPBIX
ObLy1a 3aperucTpupoOBaHa CBEPXIUKIOBAs
aBapus Ha JaJIbHEM KOHLIE

MRAI
MT

*100

LSS, cex

Yucno cexyHa, BO BpeMs KOTOPBIX Oblia
3aperucTpUupoOBaHa NOTEPS
CHHXPOHHM3ALIUU C TECTOBOMN
MOCJIEI0BATEILHOCTBIO

%LSS

[IponieHT cekyH 1, BO BpeMsi KOTOPBIX
ObLJ1a 3aperucTpupoBaHa noreps
CHHXPOHH3AIINU C TECTOBOM
MOCJIEIOBATEIBHOCTHIO

LSS £100
T
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14.3.4 TTapametpsr G.821

Hapawerp, Onucanue [Ipumeuanus
eJl. U3M.
Kpurepun:
LOS,AIS,LOF,LSS,
ES, cex Cexyngpl ¢ ommOKkamu | BIT(3a cexynay) > 0
He cuuraercs B TeueHue
HEJIOCTYITHON CEKYH/IbI
0 FS Kosddunment cexynnc | ES 100
OIITMOKaMH MT
Kpurepun:
CeKyH/1bl, HECKOJIBKO LOS,AIS,LOF,LSS,
SES, cex pa3 mopaxCHHbIC BER(3a cexyHay) > 1073

OIIMOKAMHU

He cunrtaerca B Teuenune
HEIOCTYITHOU CEKYH/IbI

Koaddumment cexynn,

SES
%SES HECKOJIBKO pa3 = *100
MOPAKCHHBIX OITHOKAMH
AS, cex CexyHIpl TOTOBHOCTH MT —US
AS
e KoaddunmenT cekyn 100
TOTOBHOCTH T
OTCcunTHIBAIOTCS OT Hayaja
10 mocnenoBaTenbHBIX
CEKYH/I, HECKOJIbKO pa3
MOPaXKEHHBIX OITUOKAMU
US, cex Henocrynuele cexynasl | (SES).
3akaHuyuBatoTcs B Havase 10
MOCJIeI0BATENbHBIX CEKYH,
HE MTOPAXKEHHBIX HECKOJIBKO
pa3 ommbkamu (He SES)
U
o, US Koaddumment £100
HEOCTYITHBIX CEKYHN MT

14.3.5 Ilapamertpnl G.826 (61M>KHUN KOHEL)
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[TapameTp, en.

Onucanue [Ipumeuanus
H3M.
BE Ywucno 610K0B ¢
ommbkoit CRC
He cunraercs B Teuenue
BBE Yucao 6J10KOB ¢ HEJIOCTYITHOM CEKYH/IbI WU
(OHOBBIMU OIIMOKAMH | CEKYH bl HECKOJIBKO pa3
nopaxx€HHOM omuOKkamMu
% BBE KoaddummenT 610x0B ¢ BBE %
° (hOHOBBIMU OITMOKAMH (AS — SES) *1000
Kpurepuu:
LOS,AIS,LOF
ES, cex Cexyngpl ¢ ommbkamu | CRC(3a cexynay) > 0
He cuuraercs B TeueHue
HEJIOCTYITHON CEKYH/IbI
%ES Koaddumment cexkynnc | ES 100
OIIMOKaMU MT
Kpurepun:
CexyHIbI, HECKOJIBKO LOS,AIS,LOF
SES, cex pa3 mopaxeHHbIC CRC(3a cexynmy) > 300
ournbKamu He cunraercs B TeueHHE
HEJIOCTYITHOW CEKYH/IbI
Koaddumment cexynn, SES
%SES HECKOJIBKO pa3 T *100
MOPaXEHHBIX OITHOKAMHU
AS, cex CexkyH1bl TOTOBHOCTH MT —US
%4AS Koadunment cexynn AS 4100
TOTOBHOCTH MT
OTCUuTHIBAIOTCS OT HavaJa
10 mocienoBaTeIbLHBIX
CEKYH/I, HECKOJIBKO pa3
MOPaKEHHBIX OITUOKAMHU
US, cek Henocrynusle cexynasl | (SES).

3akaHuuBaroTCcs B Hayae 10
MOCJIEIOBATENbHBIX CEKYH],

HE NOPaXEHHBIX HECKOJIBKO

pa3 ommoOkamu (He SES)
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%US

Koaddurment
HEJAOCTYIHBIX CEKYH]]

14.3.6 Ilapamertpnl G.821 (gaynbHMI KOHEL)

[TapameTp,
P P Onucanue [Ipumeuanus
el. U3M.
BE Yucio 6J10K0B ¢ OnpenensieTcst Mo NPUHATHIM
ommokoit CRC E-OGutam
He cuurtaercs B TeueHue
BBE Yucno 6510K0B ¢ HEJIOCTYITHOW CEKYH/IbI WITH
(OHOBBIMU OMIMOKAMU | CEKYHJIBI HECKOJIBKO pa3
nopaxEHHOM omuOKamMu
KoadduriueHt 6;10k0B ¢ BBE
%BBE $un B
(hOHOBBIMU OITMOKAMHU (AS — SES) *1000
Kpurepunn:
RAI,
ES, cex Cekynupl ¢ ommOkamu | EBIT(3a cekyny) > 0
He cuuraercs B TeueHue
HEJIOCTYTTHOW CEKYH/IbI
ES
04ES Koaddunment cexynn c 100
OIIMOKaMH MT
Kpurepuu:
CexkyH/1bl, HECKOJIBKO RAI
SES, cex pa3 mopaxCHHbIE EBIT(3a cexynmy) > 300
omuOKamMu He cunraercs B TeueHue
HEJIOCTYITHOM CEKYHJIbI
Koaddunment cexynn, SES
%SES HECKOJIbKO pa3 = *100
MOPKEHHBIX OITUOKAMHU
AS, cex CexkyHbl TOTOBHOCTHU MT -US
AS
e Koadpunment cekynn 100
TOTOBHOCTH T
OTCUMTHIBAIOTCS OT HaYaJia
US, cex HenoctynHbie cekyHIbI 10 nocnenosatenbHbIX
CEKYH/I, HECKOJIbKO pa3
MOPaKEHHBIX ONTHOKAMU
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(SES).

3akaHuyuBatoTcs B Havase 10
MOCJIEIOBATEBHBIX CEKYH]I,

HE MTOPAXKEHHBIX HECKOJIBKO

pa3 ommbkamu (He SES)

%US

Koaddumment
HEJOCTYIHBIX CEKYH]]

MT

14.3.7 Ilapametpst M.2100 (OnmxHUN KOHEN)

[Tapamerp, en.

Onucanue [Ipumevanus
U3M.
Kpurepun:
LOS,AIS,LOF
ES, cex CexkyH/bI ¢ OIIMOKaMu CRC(3a cekynay) > 0
He cuuraercs B Teuenue
HEJIOCTYITHON CEKYH/IbI
0 FS Kosddunment cexynnc | ES 100
omuroKaMu MT
Kpurepun:
CexyH/IbI, HECKOJIBKO LOS,AIS,LOF
SES, cex pa3 mopaxeHHbIC CRC(3a cekynay) > 805
omuOKaMu He cumnraercs B TEYEHUE
HEJIOCTYITHON CEKYH/bI
Koaddumuent cexynn, SES
%SES HECKOJIBKO pa3 = *100
MOPaKEHHBIX OIIMOKaMHU
AS, cex CexyHIpl TOTOBHOCTH MT —US
% AS Koaddumment cexyna AS 4100
TOTOBHOCTH T
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US, cex

He,Z[OCTyrIHI)IC CCKYHbI

OTCUMTHIBAIOTCS OT Havajia
10 mocnenoBaTeIbHBIX
CEKYH/I, HECKOJIbKO pa3
MOPaXXKEHHBIX OITMOKAMU
(SES).

3akaHuyuBatoTcs B Havase 10
MOCJIEIOBATEIBHBIX CEKYH]I,
HE MTOPAXKEHHBIX HECKOJIBKO
pa3 ommbkamu (He SES)

%US

Koaddumment
HEJOCTYIHBIX CEKYH]]

£*100
MT

14.3.8 Ilapamerpst M.2100 (nanbHuii KOHEL)

[Tapamer
P P, Onucanue [Ipumeuanus
ell. U3M.
Kpurepuu:
RAI,
ES, cex CekyH/ibI C OIMOKaMu EBIT(3a cexynmy) > 0
He cuuraercs B Teuenue
HEJIOCTYITHOW CEKYH/IbI
0 FS Koaddumment cexyna ¢ ES 100
omuroKaMu MT
Kpurepun:
C RALI,
€KYH/Ibl, HECKOJIbKO pa3
SES, cex >
’ MOpa)KEHHbIE OLIMOKaMU EBIT(a cexynny) = 805
He cuuraercs B Teuenue
HEJIOCTYITHOU CEKYHBI
Koaddumment cexynn, SES
%SES HECKOJIBKO pa3 MT *100
MOPaKEHHBIX OMIMOKaMHU
AS, cex CexyH1bl TOTOBHOCTH MT —US
% AS Koaddumment cexyna AS 4100
TOTOBHOCTH MT
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OtcunTeIBaroTCs OT Havaja 10
MOCJIeI0BATEIbHBIX CEKYH/I,
HECKOJIBKO pa3 MOPaKeHHBIX
ommuoOkamu (SES).

3akaHuyuBatoTcs B Havase 10
MOCJIEIOBATEIIBHBIX CEKYH]I,

HE MTOPAXKEHHBIX HECKOJIBKO

pa3 ommbkamu (He SES)

US, cex Henocrynneie cexyHabI

Koaddumment us 100

%US
HCEJIOCTYITHBIX CEKYH/I MT

15 BCTABKA OIIINBOK

DTOT pEKUM HUCHOJIB3YETCS AJIsl BCTABKU B JINHEWHBIA CUTHAI
Pa3IMYHBIX THUIIOB OIMMOOK M MMUTAIIMK aBaPUHHBIX COCTOSIHHIA.

=3 U < -20 a6 12:00:05
ownbKu BbIKJI

T™n Koa

16 cex
KonnyecTBo 100

ABapus BbIK/

Tvn LOS

Bpewms Henp

F1.1 B cek F3.le-2
F2.le-1 F4. >>>

Pucynok 15-1. MeHro BcTaBku OO0k
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Ommnoxkn

VYrpaBieHre BBOJOM KaJMOPOBAaHHBIX OIIHOOK

F1-BrikmroueHo, F2-BkiaroueHo

BXITFOYNTE WIIH BBIKIIFOYUTH BBOJI OITMOOK MOYKHO TaK)Ke C IIOMOIIBIO
KHOTIKH «Erm», pacnoyiokeHHON Ha JUIEBOM MaHe I npubdopa

Ecnu BBOJ OIIMOOK BKIIFOYEH, TO B BEPXHEH YaCTH IKpaHa 0ToOpakaeTcs
uHaukaTop «O». Eciu o61iee 4uciio BBOAUMBIX OITHOOK OTPAaHUYEHO, TO
MOCJIE 3aBEPIICHUS X BBOJA ATOT IMapaMeTp aBTOMAaTUYECKHA MPUHUMAET
3HAYEHHE «BBIKIIFOYCHO

Tun

Br16op THna BBOIUMBIX OMMOOK. B 3aBUCHMOCTH OT HacTpoek rnmpudopa
MOXKHO BBIOPATh CJICIYIOIINE THIIBI OITHOOK: KOJIOBBIC, ONTOBEIE, FAS,
MFAS, CRC, EBIT.

Cxopocthb

Br160p ckopoctu, ¢ KOTOpoit omuOKu Oy1yT BBOJUTHCS B TIOTOK

1 ommbka B cexyHmy, le-1, le-2, le-3, le-4, le-5, le-6

KoaunuecTBO

VYcTaHoBKa 00IIero 4rciia BBOAUMBIX OIIMOOK

HenpepsiBHO, 1, 10, 100, 500, 1000, 5000

ABapus

YnpaBiieHHUEe UMUTALIUEN aBApUH

F1-BreikimroueHo, F2-BkiaroueHo

Tun

Br16op Tumna aBapuu

LOS, AIS, LSS, LOF, RAI, LOM, MRAI

Bpems

VYcraHoBKa JUIMTENBHOCTH UMUTALIMKY aBapUU

HenpepsbIBHO, Ic, 2¢, 3¢, Sc

16 TTPOCMOTP JAHHbBIX

DTOT peKUM MO3BOJISIET IPOCMATPUBATH KaHAJIbI (BpPEMEHHBbIE
MHTEPBAJIbl) B PEKUMAX PAOOTHI CO CTPYKTYPUPOBAHHBIM MTOTOKOM:

BHO B uétHbIX 1 HeuéTHBIX IUKIaX FAS/NFAS;
BH16 — CAS nu MFAS;

[Ipon3BOIBHBIN KaHAI,

Haxatuem knonku F1 MOXHO 3amyCTUTh WM OCTAHOBUTH OOHOBIICHUE
JTAHHBIX HA DKpaHe

CmeHa KaHalla MPOU3BOIUTCS € MOMOIIBIO KHONIOK F3 u F4.
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17 OYHKINU TH

Pexum TH

F1-BoikimoueHo, F2-BKiIr04eHO

Kanan TX

Br16op kanana ajig nepegadu

Curnana

Br16op ncTtounnka curaana, nepeaBaeMoro B yCTaHOBICHHBINA KaHAI
BapuanTel: HeT curnana, curaaia oT MUKpO(hOHa, TOHAJIBHBIN CUTHAJ C
gactoTor 1000 I'1rg

YyscTB

HacTtpoiika 4yBCTBUTEIBHOCTH MUKPO(OHA

CAS

Yerbipe OutTa JaHHBIX, NepenaBaeMbix B ojie CAS BpIOpaHHOrO KaHaja
Kanan RX

Br16op nmpuHMMaeMoro kanaina

I'pomkocTh

Hacrtpolika rpoMKOCTH CHTHaJIa B TOJIOBHBIX TeledoHax

18 JKUTTEP

18.1 U3mepenue

YacroTa — Tekylee 3Ha4YeHue 9acTOThl BXOAHOTO curHana. OOHOBIseTCS
KXY CEKYHIY.
Jbxurtep — pasmax jpkutTepa ¢ npuiokerrem GuibTpa 20 ['m — 100 k'

BY J[>xutTep — pazmax pKuTTepa ¢ npuioxenueM puinbtpa 18 k' —
100 xI['

18.2 I'enepaums

32

I'enep. mk.
VYpaBiieHHe reHepalnuen JIKATTEpa
F1-BeiknatoueHno, F2-BkiaroueHo
AMIuIHTYAA
Tekylias ycTaHOBJIEHHAs aMIUIATY /1A JKUTTEPA
Cnucok A
YcraHoBKa OJHOM M3 CTAHAAPTHBIX AMILUIUTY/ JUKUTTEpA:
10.00 TKU, 9.3 THU, 3.75 TN, 1.0 TN, 0.5 TN
Yacrora



Tekymas ycTaHOBJIEHHAs 4YaCcTOTA JKUTTEPA

Cnucok F

VYcraHoBKa OHOM M3 CTaHIAPTHBIX YaCTOT JHKUTTEpA:
20T, 900 I'my, 1 xI'm, 18 kI, 45 k', 100 kI

19 OCLIUJUJIOTPAD

Pexxum ocumuiiorpada mo3BosisieT MpocMaTpuBaTh «Potorpaduro
CUTHAaJa Ha Bxoje npudopa.
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20 CBA3b CIIK

34

[Tpubop ocuamen uarepdeiicom USB. [lannslii uatepdeiic
npeaHa3HavyeH IS Iepeiadll pe3yabTaToB U3MEPEHUN Ha
MEePCOHAIBHBIN KOMITbIOTEP, paOOTAIOIINI O/ YIIPABICHHEM
orneparnnoHHoi cuctembl cemerictBa Windows (Windows XP, Windows
2003 Server, Windows Vista).

Jli1st paGoThI OpraHu3aluy CBsi3u MOTpedyeTcs: ycTaHoBUTh Ha Bai [1K
nparisep USB u nporpammy « COMMUNICATE».

JIns ycTaHOBKM IpaiiBEpa BBINIOJHUTE CIIEIYIOIINE TEUCTBUSA:
[ToaxmrounTe mpubop k komneroTepy Kadenem USB
Bxatounte npubop v BOAUTE B MyHKT riaaBHOroO MeHI0 «CBsi3b ¢ [TK»

Ha 9KpPaHC BAICTO KOMIIBIOTCPpA JOJIZKHO ITOABUTHCA OKHO MAaCTCpa
IIOAKJIFOYCHHS HOBOT'O 060py,HOBaHI/ISI.

OTtkaxutech OT nojkiIrodeHus K y3iny Windows Update, BeiOpaB
MIOCTICTHUN U3 TIPEIJIOKEHHBIX BAPUAHTOB.

Mactep HOBOro obopyaoBaH A

S MacTep HoBoro obopyaoBaHus
-

EyneT NpoW3EEAEH NOMCK TEKYWETD WM DGHOENEHHOMD
NpOrpaMMHOro O5ECNEYEHMA HA KOMMBHITEPE, YCTEHOBOYHOM
KOMMNBKT-OMCKE 060PYA0BEHHA MK Ha BEE-Y= e Windows
Update (c eawero pazpeweHm).

MoAWMTHKA KOHEWABHUWANEHOCTIA

PazpewnTe NnogknideHye k y3ny Windows Update nna novcka
NpOrpaMMHOro O5ECNEYEHMAT

(" Oa ToMBKD B 3TOT pasz

(" e, cefuac M Keskasii pas Npu NoOAKIKYEHKM
YCTPORCTER

@H

INA Npoaon#seHHa HaskMHTe kHonky "Hanee".

< Hazam I Danee » | OTMeHa




Bri6epute BapuaHT yCTAaHOBKHM U3 YKa3aHHOTO MECTA.

Mactep HOBOro obopyaoBaH A

3TOT MACTER NOMOraeT YoTEHOEWMTE NPOrpaMMHOE
OGeCneYeHIe ONa UKasaHHor YoTRoORCTEA!
USBZCOR

x\-] Ecnu c ycTpolAcTBOM NOCTABNAETCA
= YCTAHOBOUHBLIA AWCK, BCTAELTE BrO.

BblﬁBpHTE OEACTEME, KOTOpOe CNeOYyeT BeINOAHWMTE.

(" ABTOMATMYECKAA YCTAHOEKE (DEKOMEHOYETCH)

(8 YoTaHoEKE U3 YKAZaHHOMD MeCcTa

INA Npoaon#seHHa HaskMHTe kHonky "Hanee".

< Hazan I Nanee » | OTtMeHa

VYkaxure nanky «Driver», pacrosoxKeHHYI0 Ha KOMIAKT-UCKE C
agorotunoM «CBs3bIpUOOp».

Mactep HOBOro obopyaoBaHA

JanaiiTe napaMeTpel NOMCKA W YCTAHOBKM.

(8 BLiNOAHKMTE NOMCK HAMEONee noaxo0aWero ApaHEEPa B UKAZaHHEIX MECT .

HCI’IDJ’IbSHI:iTE g NEskkM 007 CYAREHMA WMAW PACWWpEHKA OGS NACTH MNOMCKA, BENHYAKWER No
YMONYaHKH NOKANEHEBIE MAankk M CeEMHEIE HOCHTENK. EI':],D.ET YCTaHOENEH HauGonees

Noaxo0aWHAE ApanEep.

[~ MoMck Ha CMEHHLX HOCUTENAx [OMCKET 8X, KOMABKT-OHMCKEX...)

[v Bram4uTe cneaylowee MecTo NOMCKE:;

|E:\Driver

< [

(" He eeinonHATe nouck. H cam BEIS2pY HUkHEIR OpaREep.

JTOT NEpekNYaTENE NPMMEHAETCA 004 EMGopa Apafeepa YCTRORCTES M3 CNMCkE.
Wincows He MOMET FrapaHTHROESTE, YTO BEISPEHHEIN BEMW ApaHESD GYART HEMEBONEE
MOO0OALMM N3 HMEKWerocd 0600Y00BaHKA.

< Hazan Nanee » OTtMeHa
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B cnyuae nosiBjeHus Ha 3KpaHe NpeaynpexaeHust 00 OTCYTCTBUU
M (poBOI MOANUCH ApaliBepa BEIOEPUTE MPOIOJKEHUE YCTAHOBKHU.

Y(TaHOBKa obopyaoBaHMA

AN

HFJDI'FJElMMHDE oSecrnedYeHKe, YCTaHaeny-MeaeMoe Ons.

USBZCOM virtual serial port

HE TECTHMPOB&EN0CE Ha COEMECTHMMOCTE C'Windows XP. ((oopoEHee
O TAKOM TECTHROEEHHK.)

YcraHoeka 3TOro NpoOrpaMMHOro oGecneyeHys HoxeT
HapywuTe paéoTy cMcTeMu. Microsoft pexomenayer
NPeKpaTuTk YCTAHOEKY H DBPATHUTECA K NOCTABWHKY
nporpaMHHOro oGecne4yedHyd 38 Bepcyeid, Nnpowenwei
nposepkKy Ha COBEMECTHHOCTE.

h BcepaBHanDnoanTbél MpEeKpaTHTE YCTAHOEKY |

B cnydae ycnemHoro 3aBepuieHusi yCTAaHOBKH JIpaiiBepa HA SKpaHe
JOJIKHO MOSIBUTHCSI COOTBETCTBYIOIIEE COOOLIEHUE.

MacTep HOBOro obopyaoBaH1A

oy 3aeepleHune paboThl MacTepa HOBOIO

N

obopyaoBaHus
bMacTep zaEepwKn UCTAHOEKY NROrpaMe L5

3 LUSB2COM virtual serial port

INA 238KpEITHMA MECTEPE HEXKMUTE kKHONKY "MToToED".

< Hazan I [oToED |

OeHa,




B cniicke 00opy1oBaHMs 1OTAKHO MOSIBUTHCS JOMOJHUTEIBHOE
YCTPOUCTBO (MpU BKIIOUEHHOM MPUOOPE, HAXOIAIIEMCS B PEKUME
cBs3u ¢ [1K).

L, Device Manager (=] 4

KoHCcoNMe  OeicTEMe Bl Chpaeka

> @ EFS 2 A =na
- Keyboards ;l

) Mice and other pointing devices

= E8 MNetwork adapters

...... HE 1394 Net Adapter #2

...... 88 Marvel Yukon Gigabit Ethernet 10/100/1000Base-T Adapter, Copper R1-45
= % Ports (COM & LPT)

------ & communications Port (COM1)

...... ’;,i' Communications Port (COM2)

------ 5 Printer Port (LPT1)

- %88 Processors

€8 5CS1 and RAID controllers

78, Sound, video and game confrollers
H-“e Storage volumes

H- iy System devices
H-B Universal Serial Bus confrolers (-

g o e O O e O e

Jl71 yCTaHOBKM MPOrpaMMbI-KOMMYHHUKATOPA BBIMIOJIHUTE CIEIYIOLINAE
EUCTBUA:

3anmycTUTe Ha BBITIOJTHEHUE (DA, HAXOISAIIUICS B IMaIKe
«Communicate» Ha KOMITaKT-JIUCKE ¢ JOTOTUIIOM «CBS3BIIPHOODY.

B nosiBUBLIEMCS OKHE HA)KMUTE KHOIIKY «Y CTAHOBUTHY. Jlanee
CIEAYWUTE yKa3aHUSAM IIPOTpaMMbl-yCTaHOBIIMKA. [locne 3aBepuieHns
Ipolecca yCTaHOBKH B MEHIO «Ilyck» HOKHA MOSBUTHCS IAIKa
«CBa3slIpudop».

Boiinute B pexxum «CBsizb ¢ ITK»

3anyctute nporpaMmmy «COMMUNICATE»

JleTanbHOE omMicaHWe pabOTHI C TPOTPAMMOM HAXOAUTCS B pasiesie
«CripaBKay TJIaBHOTO MEHIO TPOTrPaMMBbl

CBexyI0 BEpCHIO MPOTPaMMBI Bbl TAK)KE MOXKETE MOJYUYUTh HAa HALIEM
caiirte B cetu lHTEpHET
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21 HACTPOUMKA

21.1 YcranoBKa KOHTPOJIBHBIX 3HAYCHUIN

38

Buumanue! JlanHas nporenypa n3MeHseT
3aBOJICKHE YCTAaHOBKH MpuOopa u, MpH
HETPAaBWIBHBIX JCUCTBUSAX, MOXKET IPUBECTH
K HEKOPPEKTHOM paboTe npudopa.

JI1s1 yCTaHOBKM KOHTPOJIBHBIX 3HAYEHUI HEOOXOUMO BBITTOJIHUTh
CIEAYIOIINE AECUCTBUS:

Brxotounte npubop. [Ipu nosiBineHnn Ha SKpaHe 3aCTaBKUA HAXKMUTE
KHOMIKY «F2», Ipy 3TOM Ha 3KpaHe JI0JKHA MOSBUTHCS HAANUCh «Bxon
B MeHI0 3arpy3uuka». Cpa3y Haxkmute kHonKy «Ok». Ha skpane
JIOJIKHO TOSIBUTHCSI MEHIO.

Y cTaHOBUTE KypCOp Ha IIYHKT MEHIO «PEXUM» U yCTaHOBUTE PEXUM
«HACTPOWKa» HaXaB KHOMNKY «F2»

Bouiante B nyHKT MeHIO «IIpomoikuTe»

[Tocrne BIMONMHEHNS yKa3aHHBIX ACHCTBUI B MEHIO HACTPOIKK pubopa
NOSIBSITCS JOTIOJIHUTEIIbHBIE ITYHKTHI: «HacToika Hys» u «BbixoaHou
YPOBEHBY.

YcraHoBuTe Ha HpI/I60p€ THUITI JaHHBIX «BCC I».

K BeIXOy TeHepaTopa NOAKIIOUNATE PE3UCTOp conpoTusieHneM 120 Om
(mocnemoBarenbHO Ba pe3ucTopa 59,7 Om), a napaiesibHO eMy
ocruiorpad.

Hcnosp3yiTe KHOMKU «€» U «—=2», COOTBETCTBEHHO JIJIsl YMEHbBIIICHHSI
WIM YBEITMYEHUS BBIXOAHOTO YPOBHS. AMIUIMTY/]a CUTHAJIA Ha
pe3ucTope I0KHA HAaXOIUTCs B Auamnaszone 3 +/- 0.3 B.

PexxuM HaAcTpOWKM HyJISl UCIIOJIB3YETCS JIJIsl KOPPEKTHPOBKH
BCTPOCHHOIO B MPUOOP M3MEPUTENST YPOBHS BXOJAHOTO CUTHAJA.

C BbIXOJa reneparopa npuodopa, ¢ npeaBapUTEILHO HACTPOCHHBIM
BBIXOJIHBIM YPOBHEM, MOJJATE CUTHAJ HA BXOJ MPUEMHUKA.

YcranoBute Kypcop Ha 1 HaxkMmuTe KHOKy «Oky. [logrBepaure Hayano
HACTPOMKH, IEPEMECTUB KypCcop Ha MYHKT «J[A» C MOMOIIBIO KHOIIOK
«€&» 1 «2». [Iporecc HacTporiku 3amyckaeTcst knonkou «Ok». ITocie
3aBEPIICHUS HACTPOHUKH Ha IKpaHe 0TOOPa3UTCS COOOIICHUE
«Hactpolika 3aBepicHa»



22 YKA3AHUA 110 KAJIMBPOBKE

Jlns mpubopa ycTaHaBIMBACTCSI MEKKATHOPOBOYHBIA HHTEPBAI OJIUH
roj1. KanuOpoBka Npou3BOINUTCSA TAKXKE MOCIE MPOBEACHUS PEMOHTA.

22.1 YcioBust KaTuOPOBKYU U MOATOTOBKA K KATUOPOBKE

e TeMmIeparypa oKpyKawlero Bozayxa 20+ 2°C.
® OTHOCHUTEJIbHAS BIAXHOCTh BO3/1yXa 65+ 15 %.

e atMoc(epHOe JaBIeHUE 84-106,7 kIIa.

22.2 CpencrtBa KanuOpOBKH

Jiist mpoBeieHUsT KaTMOPOBKY CIIETyeT MPUMEHSTh CPEJICTBA U3MEPEHUN
U BCIIOMOTaTeIbHOE 000pYyI0BaHKE, TTIEPEUYHCIICHHbIE B TabmuIe 1.

Ta6mumma 22.1 [lepeyeHr KOHTPOIBLHO-U3MEPUTEIHHOM anmapaTypsl U
BCIIOMOTaTeNbHOTO 000PYI0BaHUS, MPUMEHSEMOT0 MPHU KaTuOpPOBKe

Ko OCHOBHEIE TEXHUYECKUE
-BO XapaKTEPUCTUKHU

HaumenoBanue Tun

JlnanaszoH n3MepsieMbIX 4acTOT
YacTtoromep Y3-64 1 0,1 ...300 MI'u u ocHOBHOI1
norpemsocthio 10°f

Pesucropsl

59,7 Om * 0,5% €2-140,25 2

0-350 MI'r;; 10MmB - 5B,
BpEMs HapacTaHUs TePEeXOTHOM
Ocuunnorpad C1-97 1  xapakrepucTuku MeHee | Hc;
MOTPEITHOCTh 10 OcU X U Y
<3%; 2100 xOm
Marasun 150 Om, cumm. 0-2 MI'1z;
3aTyXaHUH TT-4103 ! 80 1b £ 0,2 nb
0,1-500 MI'n, gacrora
moxayJsaiuu 0,02- 200 kI,

H3mepurenn
Mg e};{ fm CK3-45 1 Mpeebl U3BMEPEHUS IEBUALUN
Ay gactors! 1-10° I'1, ocHOBHAs
norpenrHocts +2%
CereBoi
ANT-20 1 OyHKIMSA U3MEPEHHUS JHKUTTEPA
aHaJIU3aToP

[Tpumeuanue: [Ipu mpoBeneHNN KATUOPOBKH MOTYT OBITh HCIIOIH30BaHbBI APYTHE
00pas3IoBbIe CPEIICTBA UBMEPEHHM ¢ COOTBETCTBYIOIIMMH METPOJIOTHICCKIMHU
XapaKTepUCTUKAMHU.
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22 .4 TlpoBeaeHne KaTuOPOBKHU

Buumanue ! [lepen npoBenennemM
KaJIMOPOBKU HEOOXOIUMO TTOJTHOCTHIO
3apsIUTh AKKyMYJISITOPBI.

22.4.1 BueuHuii ocMOTp

Bu3zyanbHbIM OCMOTPOM IPOBEPSAIOT COOTBETCTBUE TECTEPA
TEXHUYECKOW TOKYMEHTALMN B YaCTH KOMIUJIEKTHOCTH, KA4ECTBA
NOKPBITUMN, (DUKCAIIUU PETYIUPOBOYHBIX 3JIEMEHTOB, FA0aPUTHBIX
pa3MepOB, MAPKUPOBKU U YIIAKOBKH. [ [poBEPSIOT Takke OTCYyTCTBUE
BUJIMMBIX MMOBPEXKACHHM, IETOCTHOCTh COEIMHUTENbHBIX KabeneH,
3a)KMMOB U Pa3bEMOB.

22.4.2 OnpoboBanue

40

OmnpoboBaHue TIPOBOAT IIPH BBHITTOJHEHUU OCHOBHOW M3MEPUTEIILHOM
GyHKIUN — U3MEPEHUS OIHUOOK.

[Toakmrounte mpudop «cam Ha ceOs».

Boiinute B pexxum «JInHeiHbld nHTEpdENc» U yCTaHOBUTE:
Pexum: Tepmunan

Bxoxnoe R: 120 OMm

Ycunenue: 0 nb

Cunxp TX: BHYTp

Hesuarus: 0 I'ng

JIuneitaei koa: HDB3

Crpyxkrt nukia: MUKM-30

CRC-4: BbIKI

Boiiaute B pexxuM «TectoBas ociD» U yCTAaHOBUTE:
Ananus BIT: Bkn

Tun: TICII 2E15

NuBept. TX: BBIKI

NuBepr. RX: BIKI

Boiinure B pexxum "BcTaBka ommboK" U yCTaHOBUTE
Tum: bur
CkopocTs: 1 B cex



KonunuecTBo: Henp

OumoOKH; BKI

3amycTuTe U3MEPEHUE U EPEHANTE K MPOCMOTPY YHCIia
3apEruCTPUPOBAHHBIX OUTOBBIX OIMIHUOOK.

[TpaBunbHas peructpaiusi CBUAETENbCTBYET O pabOTOCIIOCOOHOCTH
npuodopa.

22.4.3 OnpeneneHue MOrpeuiHoCTH YCTaHOBKH TAKTOBOM YaCTOTHI

HacTtpoiite npubop Ha reHepaiuio CUrHaia «BCce eIMHULIBDY.

[TopailiTe curHan ¢ BbIXOJa reHepaTopa nprubopa Ha BXOJ1 YaCTOTOMEDA.
[Toka3zanus wacroromepa n0JKHbI ObITh paBHbl 1024000 £ 3 I'ry (3T0 Tak
Ha3bIBacMas IOJyTaKTOBAs YACTOTA, KOTOpPasi COOTBETCTBYET YACTOTE
nepenayu 2048000 + 6 ' unm ckopoctu nepenayuu 2048000 + 6 6ut/c)

22.4.4 OmnpeneneHne NapamMeTPOB BBIXOIHBIX UMITYJIbCOB

Hactpoiite npubop Ha reHepanyio CUrHaua «BCE €IUHULBD).

[ToaxmrounTe K BHIXOAY MPUOOpA HATPY30UHBINA PE3UCTOP C
conpotuiieHueM 120 Om (mociieaoBaTeNbHO J1Ba pe3ucropa 59,7 Om).

Hcnonb3yiite ocummiorpad s u3MepeHust curHaia Ha pesucrope. Ha
’KpaHe ocuuuiorpada qoKHa HaOII0IaThCs TI0CIE10BATEIBHOCTD
MTOJIOKUATEIIBHBIX U OTPULIATENBHBIX UMITYJIbCOB.

TecTep NpU3HAIOT TOJIHBIM, €CIIM OCIUJLIOrPaMMa HaXOAUTCS B
npenenax madiioHa, TOKa3aHHOTO Ha PUCYHKE 1, a M3MepeHHbIe
3HA4YEHUS [1apaMETPOB BBIXOAHBIX UMITYJIbCOB B CIEAYIOIIMX Mpeaeax:

aMIUIUTY1a UMITyJbca — oT 2,7 10 3,3 B

JUTUTENBHOCTH (Ha ypoBHE 0.5 amrumutyasl) — ot 219 1o 269 He
nuTenbHOCTh ponTa (o1 0,1 1o 0,5 ammutybl) — medee 109,5 HC
nuTenbHocTh cnana (ot 0,1 mo 0,5 ammutyaer) — menee 109,5 He
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Puc.22.1 laGnoH 1j1st UMITYJIBCOB CUTHAJIA TEHEPATOpa TECTOBBIX MOCIEI0BATEILHOCTEN

22.4.5 OmnpeneneHne NOrPENIHOCTH U3MEPEHUS pa3Maxa JKUTTepa
(pazoBoro ApoxkaHus)

W3mepenus npou3BOAsT IO CXEME Ha PUCYHKE 2 B peKUME «JKUTTEp».

|/]3MepI/ITeJ'Ib OXUTTEpPA
nnn
namMeputenb moaynAaunmn

Y

NcToYHMK
curHana c
KATTEPOM :
}
L > Tectep
AT-E1

Puc.22.2 Cxema s onpeneneHus OrpeNIHOCTH U3MEPEHUS pa3Maxa JUKUTTepa

B kauecTBe renepaTopa UCHBITATENLHOMN MOCIE0BATEIbHOCTH
UMITYJIbCOB C 33/IaHHBIM 3HaYE€HUEM pa3Maxa JKUTTEpa UCIOIb3YIOT
npyroe CH, obGecrieunBaroliiee reHepalyio JUKUTTepa Ha ckopoctu 2048
k['11; gormyckaeTcs UCTOIb30BaTh BCTPOSHHBINM FEHEPATOP MOBEPSIEMOIO
TecTepa.
I'enepatop GpopmupyeT GpazoMOayTUPOBAHHBIN CUTHAT, & U3MEPUTEIb
4acTOTHOW Moy isinuu, HanpuMep CK3-45, KoHTpospyeT 4acTOTHYIO
MOJAYJISILUIO, &, CIIEA0BATENbHO, U pa3Max JKUTTEPA.
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Jlonyckaercst pOBOJUTHh U3MEPEHHUS JIKUTTEPA 110 APYTUM STATIOHHBIM
CHU ¢ dhyHnkumeit usmMmepeHus JKUTTEpa U MOrPeIHOCThIO He Oonee 1/2
OT MAaKCUMAJIbHOW JOIyCKAaeMOM MOTPEIIHOCTU U3MEPEHUS.

N3mepenust pazMaxa JUKUTTEpA BBIOJIHSAIOT HA CUTHAJE «BCe 1».
VYcTaHoBUTE Takke Ha KaaIuOpyeMoM npudope curHai «sce 1.

N3mepenus pasmaxa JUKATTEPA BBITOJIHAKOT HA 4YaCTOTaX JHKUTTEpa
(MOyTUPYIONINX YACTOTAX ) M aMIUIUTYAaX, IEPEUUCICHHBIX B TaOIHIIE

3.

Ta6mmira 22.3 YacToThl M aMIUTUTY/IbI JDKATTEpA

YacrorTa, Pa3smax, Am Maxc.,
Fum, k' Ay, T (UI) THU (UI)
02 2,0 0,160
10,0 0,720
i 0,5 0,045
1,0 0,070
18 0,5 0,055
50 0,5 0,055

ITocenoBaTenbHO MOAKIKOYAUTE TEHEPATOP K OTAJIOHHOMY U
KanuopyeMomy npubopam. CunThIBalTe UX MOKa3aHUs 1 PUiIbTpa
mxutrepa HP1+LP (HP1=100 xI'y u LP =20 I'1).
[TorpemnocTs U3MepeHus AU pa3maxa JUKUTTEpa PaCCUUTHIBACTCS 110
bopmyiie:

Au = |AK — A9|,
rae Ax — oKazaHus Kaauopyemoro npudopa, A, — nokasaHusi TaJIoHa
TecTep npu3HaeTcs rofAHbIM, €CJIM HaliICHHbIC 3HAYCHUS AU HE

npesbimarot 3HaueHus (0,05A,+0,02)THU na yactore Mmoaynsiiuu 1 k'
u (0,07A;+0,02)TU Ha apyrux 4acToTax MOIYJISITUN.

B ciydae ucronbp30BaHUs U3MEPUTEIIS MOAYJISAIUU, AM PACCUUTHIBACTCS
o dhopmyiie:
An = (Ag - 2Af/m Fy)/ 2Af/m Fyy

22.4.6 OnpeneneHue 4yBCTBUTEIBHOCTH BXO/1a

OHpGI[GJ'IGHI/IG YYBCTBHUTCIIBHOCTU IIPUCMHHUKA (MaKCI/IMaJIBHOFO
3aTyXaHUA CUTHAaJIa Ha BXOJAC OTHOCHUTCIIbHO HOMUHAJIBHOT'O ypOBHﬂ)
IMPOU3BOAUTCA 110 CXEMC HAa PUCYHKC 3.
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Bbixoa

N MarasuH
ld ~
3aTyxaHun

TecTtep
AT-E1 Bxopn

»i
Y

Puc.22.3 Cxema mjis onpeiesieHust 9yBCTBUTEIILHOCTH BX0/1a TPUEMHHUKA

YcranoBuTe Ha MarazuHe 3aryxanue paBHoe 36 nb.

Boiinute B pexxum «JInHeiHbid naTepdenc» 1 yCTaHOBUTE:
Pexxum: Tepmunan

Bxoxnoe R: 120 OMm

Ycunenue: +36 nb

Cunxp TX: BHYTp

Hesuarus: 0 I'ng

JIuneitae koa: HDB3

CTpyKT LIMKJIA: HECTPYKT

Boitaute B pexxuM «TectoBasi Mocin» U yCTAHOBUTE:
Ananus BIT: Bk

Tum: IICIT 2E15

NuBepr. TX: BBIKI

NuBept. RX: BoIKI

BrikimtounTe BCTaBKy OMIMOOK M UMHUTAIIMIO aBAPHiA.
3anmyCTUTE U3MEPEHHUE.

TecTep npusHaeTcs roAHBIM, eciiu 3a BpeMsi 60 ceKyH1 He HaOIrogaeTcs

KOJIOBBIX OomMOO0K U morepu curnajua (LOS).



23 OBHOBJIEHME BCTPOEHHOI'O [TPOI' PAMMMHOI'O
OBECITEYEHUA (ITPOIINBKN)

Jli1st onepaTUBHOTO A00ABIEHUs HOBBIX (DYHKIMI U petieHust mpooiem,
CBA3aHHBIX C pabdOTOM MUKPOIIPOTrpaMMBbl, B MpUOOpe peain3oBaHa
BO3MOKHOCTh OOHOBJIEHUSI TporpaMMHoro odecneuenus (110).
OOHOBIIEHHE MOKET OBITh BBIMOJHEHO KaK CAMUM I0JIb30BaTENEM, TaK U
B OJKaiilieM CEpBUCHOM LIEHTPE.

JocTynHbie 00HOBIEHUS BbI MOXKeTe HAlTH Ha HAIlIEM CalTe B CETH
HuTepner.

Coo0maiiTe Bamm no:xkejianus, CBsi3aHHbIEe ¢ padoToil mpudopa, a
TaK:Ke 000 BceX 00HAPYKEHHbIX HEI0CTATKAX.

Jlnst npoBeeHust oOHOBIeHUs1 BctpoeHHoro 110 nHeo6xoaumo
YCTAHOBUTH Ha JApanBep Mg KommyHukanuu o USB. JletanbHoe
ONMCAHUE MPOLECCA YCTAHOBKH ApaiiBEpa Bbl MOKETE HAUTHU B pa3ielie
«CBs3b ¢ [IK».

[Tepen o6noBNeHUeM [10, pekomMeHayeTCS MPOBEPUTH MPABHILHOCTh
yCTaHOBKH ApaiiBepa. [lepemaiite ¢ mpubopa Ha 1K pe3ynbrarsl
uzMmepeHus ¢ nomouibio nporpammel COMMUNICATE.

3areM cieyeT ckadaTb IpOrpaMMy-0OHOBIIEHHE, COOTBETCTBYIOLIYIO
BEpPCHUU Ballero npudopa, ¢ Hallero caifTa U MOMECTUTh €€ B MaIKy Ha
JIOKQJIBHOM JIMCKE Ballero KOMIIbIOTEpA.

JIns1 3amycka 3TOM MporpamMMbl Ha BalleM KOMITBIOTEPE MOXKET
noTpeOoBaThCSl yCTAHOBKA MAKETa MPOTPAMMHBIX KOMIIOHEHTOB

«NET Framework 2.0». [locineantoro Bepcuto 3Toro nakera Bel moxere
MOJIYYUTh HA caiiTe www.microsoft.com v HAMTH Ha KOMITaKT-IUCKE
(mpunaraercs K mpudopy) B namnke «Microsofty.

«dotnetfx 20 x32.exe» - mis 32-x outHbix Windows
«dotnetfx 20 x64.exe» - st 64-x 6utHbIx Windows

YcTaHOBHUTE NAKET, COOTBETCTBYIOLIUI BalllEH OIEPALIMOHHON CHCTEME.
Brimonnute nepesarpysky I1K.

[Toaxmrounte mpubop k kommbroTepy kabemem USB.

[MonkmrounTe K MpUOOPyY CEeTEBOM aganTep (peKOMEHIYyEeTCs MPOBOINUTH
oOHoBnenue 10 npu nUTaHUH OT CETH)

Bxutrounte npubop. [1pu mosiBieHnn Ha SKpaHe 3aCTaBKU HAXKMUTE
KHOTIKY «F2», pu 3TOM Ha 3KpaHe JOJKHA MOSIBUThCS HAANIUCh «Bxox
B MEHI0 3arpy3uuka». Cpasy Haxxkmute kHonKy «Ok». Ha skpane
JIOJKHO TIOSIBUTHCSI MEHIO.

Boiigute B myHkT MeHI0 «O6HOBIeHHE [10»
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3anycTuTe mporpaMMmy-0OHOBJIEHUE

Haxwmute kHonky «Hadate 0OHOBIIEHHE)
Jloxxnutech OKOHYaHUS MPpoIecca OOHOBICHUS
Beritaure u3 pexxuma ooHoBieHus [10

Boiiaure B myHKT MeHIO «1IpoaoinkuTey
Jloxaurech NOSBIEHUS Ha YKPAHE TJIABHOI'O MEHIO
Brixrouute npuodop.

Bxurounte npubop, mpoBepbTe KOPPEKTHOCTh OOHOBJICHHSI IO HOMEDPY
Bepcun [1O (TpeTbe TpEX3HAYHOE YHCIIO HA 3aCTABKE).

[lepen mpoiomkeHueM padOThl PEKOMEHAYETCSI IPOBECTH OUHUCTKY BCEX
JUCTOB PE3yJIbTAaTOB U3MEPEHUSI.

[Tpu BO3HUKHOBEHHUH MPOOIIEM 00pAaTUTECH B CIYKOY TEXHUYECKON
MOJIJICPXKKH TI0 TeNeOHY WK DJIEKTPOHHOM MouTe.

24 TPAHCIIOPTHUPOBKA N XPAHEHHE

TpancnopTupoBaHue NpuOOPOB MPOU3BOAUTCS B YIIAKOBAHHOM BUJIE
KEJIE3HOOPOKHBIM WJIH aBTOMOOWIBHBIM TPAHCTIOPTOM B KPBITHIX
BArOHAX WJIM 3aKPBITHIX ABTOMAIIIMHAX B COOTBETCTBUU C ITPAaBUJIAMHU
MIEPEBO3KHU I'PY30B, ICUCTBYIOUIMX HA JAHHOM BHJIE TPAHCIIOPTA.

[lepen nuTenbHON TPAHCHIOPTUPOBKOM, BO U30€KaHNUE TOBPEXKICHHUS,
BCTPOCHHBIN aKKyMYJISITOP CIAEAYET OTKIIYATh OT pazbeMa B
aKKYMYJISITOPHOM OTCEKe MO/ 33 JHEH KPBIIIKOW Mpudopa.

B momemenusix st XpaHEHUS HE JIOJDKHO OBITh MBUIH, TAPOB KUCIOT
LIEJI0YEHN, arPECCUBHBIX Ta30B U APYTUX BPEIHBIX IPUMECEH,
BBI3BIBAIOIINX KOPPO3UIO.

25 CBEAEHUA O COAEP’KAHMU APATI'OLEHHDBIX
METAJIJIOB

JparoreHHpIX METaIOB MPUOOP HE COJAEPIKHUT.

26 TAPAHTUUMHBIE OBS3ATEJILCTBA
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3aBOJI-U3TOTOBUTEIb TAPAHTHPYET pabOTOCIIOCOOHOCTH TprbOpa npu
COOJTI0/IEHNH yCIIOBUI KCIUTyaTallui, XpaHEHUSI U TPAHCTIOPTUPOBAHMSI,
yKa3aHHBIX B HACTOSIIIEM TEXHUYECKOM OTHMCAHHH.

["apaHTUIHBIN CPOK DKCILTyaTalnH - 12 Mecsa1eB ¢ MOMEHTA IIPOJaKU
npuodopa.



["apaHTHIHBIN CPOK HE PACIIPOCTPAHSAECTCSA HA AKKyMYJIATOPBI U

TapHHATYPY.
B ciryuae Bbixoa npubopa u3 cTposi HEOOXOIUMO COCTABUTh
COMPOBOAUTENILHOE TUCHMO C YKa3aHUEM HEUCIPABHOCTH, MOAPOOHOTO
00paTHOTO ajipeca U KOHTAKTHBIX Tele(OHOB.

[Tpubop BMecTe ¢ MUCbMOM BBICHLIACTCS MPEANPUATHIO-U3TOTOBUTEITIO
10 ajpecy:

170043, Teps, a/s 43100, CBA3BITPUBOP
Ten. (4822) 41-29-91, 51-50-72, dakc (4822) 41-29-91
http://www.svpribor.ru, sales@svpribor.ru

Y6enurenbHas npockOa BHICKUIATH MPUOOP ISl PEMOHTA B TIOJTHOM
KOMIUJIEKTaIlUH.

27 CBUIAETEJIBCTBO O ITPUEMKE

Tectep unrepdeiica AT-E1, 3aBoackoii Ne
COOTBETCTBYET TEXHUYECKUM YCIIOBUSAM U IIPU3HAH T'OJHBIM K
DKCIUTYaTalllH.

[IpencraBuTens 3aBojia
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CBEJIEHMS O TTEPBUYHON KAJIMEPOBKE

OrnpeniesieHne MOrpentHOCTA YCTAHOBKU TAKTOBOW YaCTOTHI

Pesynpratsl

Hopma QPaKTUYECKU

1024000 £ 3 I'y

OrnpeneneHue napaMeTpoB BbIXOJIHBIX UMITYJIbCOB

PesynbTaThl
Hopwma DaKTUYECKHU
AMIIIUTY]a UMITYJILCOB 2.7-33B
[[Iuprna umnynsca Ha 219 — 269 He

ypoBHe 0,5 aMIuuTypl

JlmurensHOCTH poHTA (OT

0,1 10 0,5 ammIMTY/BI) menee 109,5 ae

JmatensHOCTh cana

(ot 0,5 10 0,1 amnauTyIBI) menee 109,5 ne

Omnpenenenue MOrPeNTHOCTH U3MEPEHHS pa3Maxa JKuTTepa ((ha3oBoro
JIPO>KAHMS)

Pe3ynpTarsl
Yacrora, Pazmax, a A
Fy, kI Ay, TU opMa An, dakTHUeCcKu
He Oosee, TU
2,0 0,160
0’2 s ”
10,0 0,720
{ 0,5 0,045
1,0 0,070
18 0,5 0,055
50 0,5 0,055

OnpenenieHne 4yBCTBUTEIBHOCTH ITPUEMHHUKA

Pe3ynprarsl
Hopma PaKTUYECKHU
Yucio cexkyHp 0
IIOTEPU CUTHAJA
Hucno KoI0BbIX 0

OIIUOOK
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Buumanue: J{ns oOecrieuenus: 6ecipensiTCTBEHHOM 3aMEHbl aKKYMYJISITOPHBIX
Oarapel, He peKOMEH]IyeTCsl YCTaHaBIIMBATh KJeiiMa Ha BUHTBI, HAXOIAIUECS
Ha KpBIIIKax KOpITyca.

OTTHCK KalMOPOBOYHOIO Kieiima
Kanu6posiuuk

JlaTa
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