Bepkyr-MMT

Moaynp ananusa naTepdeiicoB El

PYKOBO,ZLCTBO I10 3KCIIJIyaTalnuu
MTPTI.411972.001 P>
Bepcusa 2.1.6-0 2015

MetpoTek



Hukakast 4acTh HACTOSIIETO JOKYMEHTa HE MOXKET OBITH BOCIIPOM3BEIECHA, TIe-
pelrana, mpeobpa3oBaHa, IOMEIeHa B MH(MPOPMAIMOHHYIO CUCTEMY WJIH IIepe-
BeJIeHA Ha, JIPYTOil sI3bIK 6e3 MUCHhMEHHOTO Pa3peIieHus TPOU3BOIUTES.

IIpousBoguTesb ocrasiisier 3a cobOi PaBo 63 JOMOJHUTEIBHOIO yBEIOMIIe-
HUs BHOCUTH He Bimsmonne Ha padorocrocobnocts npubopa Bepkyr-MMT
U3MEHEHUs B allllapaTHYI0 YacTh KapThl WJIM IPOTPAMMHOE obecriedeHne, a

TaK2>Ke B HaCTOodIee PYKOBOJACTBO 110 SKCILJIyaTalluH.

(© Metporek, 2006-2015



OrnasneHne

1 VYciioBHBbIE 0003HAYEHUS U COKPAIIEHUS

2 OOuue cBegeHus:
2.1 O65aCTh IPUMEHEHUS . . . . « « o o oo e o o
2.2 OCHOBHBIE BOBMOXKHOCTHU . . . . . o . o v v oo

3 KoMmIuiekT nocraBKu
4 Onucanme CMEHHOT'O MOTYJIsI

5 Pabora c rpaduveckum nHTEpdeiicom
5.1 0030D -« v v o
5.2 Tlomydenue cBOjKH 00 U3MEPEHUSX W HACTPOHKAX . . . .
5.3 Jwmaranoctuka cOCTOSTHUS TeCTUPYeMOro mHTepdeiica

6 JIuneiinbiii nuaTEepdeiic
6.1 Pexum . . . ... ... .
6.2 CTPYKTYypa MOTOKA . . « . « « v v v vv oo e e
6.3 CuHXpOHU3AIUS HEPEJIATIUKA . . . « . . o « o . o . . . .
6.4 YacToTa CUTHAIA . . . . . « o o o v v et e
6.5 JlomosiHUTENbHBIE HACTPOMKHI . . . « . . o . o o o . . . .

7 BpemenHble UHTEPBAJIBI
7.1 OO6mme HACTPOUKHI . . . . . . o v v v oo e
7.2 Beibop tuna IICIT . . . ... ... ... ... .. ....

7.3 TosmocoBble MYHKITMH . . . . . o o v v vt oo oo

8 DbBazoBble namepeHud
8.1 OOImme HACTPORKH . . . . o o v v v et e e e e e
8.2 CxeMbl HMOJAKJIIOUEHUS IPHOOPA . . « o« v o o o o o . . .

11

13
13
15
16

17
17
19
20
20
21

23
23
25
27



OTJIABJIEHUE

8.3 Ilposeuenue maMepeHUit . . . . . . . . ... ...
8.3.1 JImuTenbHOCTH M3MEPEHHWI . . . . . . . . . . . ..
8.3.2 HMmunukarop BpeMeHU TECTUPOBAHULA . . . . . . . .

8.4 PesyabraTbl U3MEPEHUN . . . . ...

8.4.1 G821 . . . . . ...
8.4.2 G826 . . . . . ...
8.4.3 OmubKM . . . . . . . . . .
844 ABapum . . . . ...

8.4.5 Bpewmennoe pacripejiesienue coObITuit . . . . . . .

9 Tenepariusi ormmmboOK
9.1 OO6Imme HACTPORKU . . . . v o v v v et e e e
9.2 Tenepamnust OMMOOK . . . . . . .« v v v v v vt e
9.3 Temepamus aBapmit . . . . . . . .. ...

10 HxutTep
10.1 CxeMbl MOAKIIOYCHUSA TPUOOPA . . . « o o o o o o o o . .
10.2 IlpoBeneHue U3MEPEHUI . . . . . . . o o v o
10.3 Demeparmus MKUTTEPA . . . . . o o o v v v v v e e oo
10.4 JIKUTTED . .« « o v o v o e e e e e
105 JTF . oo oo
10.6 MTJ . . .o oo

11 ®opma mMnOysbca
11.1 IlpoBeneHue U3MEPEHUI . . . . . . . o o o o v v o oL
11.2 @opMa UMIYITBCA . . v o v v v e o e e e e e e e
11.3 OCIUIOTPAMMA .+ .« v o v v o e o e e e

12 IIpocmoTp AaHHBIX
12.1 Sa/SiOuThl . . . o oo
122 CASOUTBI . . . . . . .
12.3 Ipocmorp FAS/NFAS . . . . . . . ... ... ... ...

12.4 TIpocMOTp KaZpa . . . . o o v v v v e e

13 CoxpaHeHue/3arpy3ka pe3yJibTaTOB U3MepPeHuil

53
53
95
95

57
o7
o8
o8
60
61
62

65
65
65
68

69
69
71
72
73

75



OryiaBieHue 5
14 MeTtoauka nmoBepKu 79
14.1 OOmwme CBEIEHUSA . . . . . v v oo e e 79
14.2 Onepanum TOBEPKHE . . . « .« o v v v e e e e e e e e 79
14.3 CpencTBa MOBEPKH . . « « © o v v v v e e e e e 80
14.4 TpeboBaHus K KBATUPUKAIIAH . . . . . . . . . . . . . . . 80
14.5 TpeboBanus GE30MACHOCTH . . . . . . o« « o o o o o o . . 81
14.6 VCJIOBHS MOBEPKM . . . . « o o v v v i e et 81
14.7 TloaroToBKa K MOBEPKE . . . . « o« « v v v v v oo oo 81
14.8 IlpoBeneHME MOBEPKT . . . . « o o o v v o v v e e e 81
14.8.1 BuemmHuit ocMOTP . . . . . . . ..o 81

14.8.2 OmpoboBaHue . . . . . . . . . . ... 82

14.8.3 IlorpermHocTb yCTAHOBKU TAKTOBOH YacTOTHI . . . 83

14.8.4 Omupenesienne mapaMeTpoB BBIXOIHBIX UMIIYJILCOB 83

14.8.5 IlorpermHocTb u3MepeHus pasMaxa JKUTTepa . . 83

14.8.6 OmupejesieHne TyBCTBUTEILHOCTU IPUEMHIKA 85

14.9 OdopmiieHne pe3yjbraToB MOBEPKH . . . . . . . . . . . . 85

A Crnemudukamum 87
A.1 XapakTepUCTUKHU MEPEJIATIUKA . . . . . « . « . .« . . . 87
A.2 Texauyeckue XapaKTePUCTUKUA IPUEMHUKA, . . . . . . . . 88
A3 Tapaurypa . . . . . ... 89
A.4 Hasnavenune kouTakToB pazbémo Rx/Tx u Sync 90
A5 YenoBUS IKCILUTYATAIAT . . . o o oo o o o o o o . 90

B VYcrpanenue HemcnpaBHOCTEM 91
C CrpykTypa KaTajoron 93
JIuteparypa 95






1. YcnoBHble 0603HavYeHns U cokpalieHunst

B mamnnoM pyKoBOJICTBE UCHOJIB3YIOTCA 0003HAYUEHNsI, IPUBEIEHHDIE
B TabJjmie 1.1.

Tabmumna 1.1. YcioBHble 0603HAYEHUST

O6o3HaueHue KommeHnTapuii
ITpumeuwarue: BaxxkHoe yKa3aHue uiam 3aMedaHue
Tekcr, Tekct O6ozHavyenne MyHKTa MEHIO Tpubopa

B texcre pykoBomucTBa 6e3 pacimudpoBKU OYIyT IPUMEHSITHCSA CO-
KpaIlleHnsi, TpUBeIEHHbIE B Tabymie 1.2.

Tabmuna 1.2. Cokpamennst

Cokpaiienue KommMmeHnTapumit

BU Bpemennoit narepsast

KM NMmyibCcHO-KO0BasT MOTYJTAIIIS

TICII IIceBmocyyaitnast mocJjieJ0BaTEILHOCTD

MTJ Maximum Tolerable Jitter (MakcumaabHO 1OIyCTUMBILIH
JIKUTTED)

JTF Jitter Transfer Function (Ilepemarounas xapakTepu-
CTHKA JIZKUTTEPA)

SLA Service Level Agreement (Cornamenue 06 yposHe 06-
CJLy>KUBaHUSA)

AIX AMIIUTYIHO-9ACTOTHAS XaPaKTEPUCTUKA

DUT Device Under Test (Tectupyemoe yCTPOii-
CTBO/CeTb/TPaKT)

OHY QuiIbTp HUKHUAX JACTOT

dBY PuIbTp BEPXHUX YACTOT

Ulpp Unit Interval, peak-to-peak (TaxToBblil naTepBa)







2. Obwme cBepeHunsn

Monynb ananusa unrepdeiicos E1 B5-E1-4 (nanee — momysb, Mo-
nyiab E1) coBmectHo ¢ usmepurenbHoii mwiardopmoit Bepkyr-MMT
peIHA3HAYEH JIJIsI IPOBeJieHns anaan3a unrepdeiico E1, mozsosser
OlepaTUBHO ODHAPYKUBATH U YCTPAHSITH HEloja Ik B TpakTax VKM.

2.1

ObnacTtb npumeHeHus

Monyns E1 obnamaer nabopom GyHKIWHI, KOTOPbIE TO3BOJIAIOT HC-
[IOJIb30BATH €r0 B CJIEIYIOMNX O0IACTSIX:

2.2

IPOBEpPKa KOPPEKTHOCTHU paboThl 0bopyaoBanus mpu Beoje MKM-
TPaKTa B 9KCILTYATAIAIO;

mouuTopur UKM-rpakra Ha Hajimdue omwubOK, aBapwuii, cO0eB
CUHXPOHU3AINHU, TPOBEPKA YACTOTHI CUTHAJIA U (POPMBI UMITYIbCA,
6e3 BBIBO/A KaHaJIa 13 O0C/Ty KIUBAHUSI;

JAUATrHOCTHUKa W yCTpaHeHUue HeI/ICHpaBHOCTefI Ha HOBpe)K,ZLéHHbIX
yIACTKAX CETU C WCIOJB30BAHUEM DPEKUMOB C BBIBOJOM KaHATA
n3 00CIyKUBaHUsS U 0e3 BBIBOJIA KaHasa U3 00CTyKUBAHUSI.

OcHOBHbIE BO3MO>»XHOCTU

Jlmarsnoctuka HemcmpaBHOCTel B cucreMax El Ha dusmaeckom,
KaHaJbHOM M CETEBOM YPOBHSIX.

Namepenne n ananns mapaMmerpoB uHTepdeiicoB E1 B cooTBet-
crun ¢ Pekomennamusiviu MCO-T G.821 [1], G.826 [2], M.2100 [3].
Amnamuz SLA B coorsercrsuu ¢ Ipukazom Ne92! Munncrepcrsa
cBst3u u nadopmarTuzaiuu PO.

ABTOMATHYECKAsT TPOBEPKA COOTBETCTBHUST (hOPMBI UMITYITHCA TITA0-
Jony, ykazanuomy B Pexkomenpaimun MCD-T G.703 [4].
NsMmepenne u reHepannst IXKUTTEPa B COOTBETCTBUU ¢ Pekomen-
mpanpeit MCO-T 0.171 [5]), anamuz MTJ u JTF.

lpukasz ot 10 aBrycra 1996 1. 06 yreepxaenun «HopM Ha s1eKTpiaecKkue mapa-
MeTPbI OCHOBHBIX IIN(POBLIX KAHAJIOB ¥ TPAKTOB MaruCTPaJIbHOM M BHY TPU30HOBBIX
nepeuuHbIx cereit BCC Poccums.
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OBIIUE CBEJIEHUS

N3mepenne Banmepa.

MoHUTOPUHT COEP?KUMOI0 BPEMEHHOTO UHTEPBAJIA.

leneparius u aHaju3 CUTHAJIOB 3BYKOBOI 9aCTOTHI.
®opmuposanue Tectobix 11CII, BO3MOXKHOCTE 38/1aBaTh MMOJIB30-
Baresibekyto [TCII.

leneparusa omubOK 1 aBapwuii.

dopmuposanue u anau3 crpyKrypuposanubix (MKM30, MKM31,
NKM30C, NUKM31C) u HeCTpyKTypPUPOBAHHOI'O IIOTOKOB.
[IpesicraBienne pe3yabTaToOB aHan3a OMHUOOK U aBapuil B BujEe
TUCTOIPAMM U XPOHOI'DAMM.
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3. KoMnnekT nocrtaBku

Tabsmna 3.1. KommiekT nocraBku

HaunmenoBanue Kou-Bo
Monyns anamuza uatepdeiicos E1 1
Kabenb nzmepurenbHbIit 2
PyxoBogcrso no sxcmuryaramun (auck CD) 1
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4. OnncaHue cMeHHOro mMoayns

Bun nepenueit u 3aaueit manesteit momyns E1 npencrasien na puc. 4.1
u puc. 4.2.

o[ T e T3 [ ©

C O Ssync T O CORx/TxC D Phone
OO OO CD

@
0000
0000
0000
0000

00000000

®

00

L@
HUQO

Puc. 4.2. 3anusasa nanens momyns Kl

Onucanue CBE€TOAMO/IHBIX NHINKATOPOB IIPDUBEICHO B Ta6JII/ILLe 4.1.

Tabmuna 4.1. Onucanue WHIUKATOPOB

MapkupoBka Onucanune
R3, R2, R1, RO CeeToauo/pl, OTOOparkaloIlue aKTUBHOCTb ITPUEMHOIO
nopTa;

— He TOPUT — MOPT BBIKJIIOYEH;
— TOPUT 3€JIEHBIM — IIOPT BKJIIOYEH, CUT'HAJI €CTh;

— T'OpUT KPpaCHBIM — IIOPT BKJIIOY€H, CUI'HAJIa HET.




14 ONMCAHUE CMEHHOTO MOJIVJIsI

Tabsmna 4.1. Onucanre MHIMKATOPOB: IIPOIOJIXKEHNE

sl
%)

CseTono/1, 0TOOPAXKAIONUIl MOAKII0UYEeHNe BHEITHErO -
TaHWSA.

— He TOpUT — THUTaHWEe He MOJAHO WU MOAYJb HEUC-
npasen (cMm. pazzmen B);
— TOPHT 3€JIEHBIM — THTaHUE TOJAH0, MOIYJIb B pabo-

9eM perKHuMe;

— TOPHT KPACHBIM — IIUTAHNE II0JAHO, MOJYJIb B HEpa-
6ouem pexkume (cMm. paszen B).

HasznaueHnue pazbEMOB U MOJK/IIOYaEMbIe K HUIM YCTPOHCTBa IIpUBe-
HeHbl B Tabunie 4.2.

Tabuuna 4.2. Onucanne pazbEMOB MOLYJIs

Mapxkuposka Haznauenue IlonkirrogaeMoe ycTpoiicTBO
Sync E1 cunxponnzamus Kabesb uzmepurenbHbIit
Rx/Tx E1 npuém/mepenaua Kabenp nzmepurensublit
Phone Tlopxsrouenne rapuntypsl win | Fapaurypa renedonnas TAOG.

mukpotenedorHoil Tpy6ku | | Mukporenedornas TpyGKa,
6..19V IMonkmouenne BHEMHEro 610- | Biok muramms 2

Ka [IATaHUSA
USB [Monxmouenne k 11K mo urrep- | Kabens USB 3

deiicy USB

puc. 4.2, pazbém 1 | [Toakmouenune Kk anamusaropy | Ananusarop Bepkyr-MMT

Hudpoit 2 Ha puc. 4.2 0603HAUEHBI OTBEPCTHUS MJIsI 3aKPEILIEHIS
MOJLyJIsl B IprOOPE C IMOMOIIBIO KPEIEXKHBIX BUHTOB.

Kronka BOOT u kHomka, obosHaderHasi Ha puc. 4.2 kak RESET,
CIIy>KaT JJIsi OOHOBJIEHUS IIPOIIUBKY MUKPOKOHTPOJLIEPA MOJLYJISI.

Kuonka RESET Takske ciryKuT Jijist cOpoca MOJLYJIsT TIPY TOIKJIIOIe-
aun 1o USB u/miin npy HAJIMYUN BHEITHErO TUTAHUS.

! CxeMa KOHTAKTOB pa3béMa TApHHUTYDHI IPUBEAeHa B IpuiL. A.3.
2B craHJapTHYIO KOMILIEKTAIMIO HE BXOJIHT.
3B craHIapTHYIO KOMIITEKTAIAIO He BXOIUT.
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5. Pabora c rpadhmyuecknm nHrepdceiicom

5.1 QO630p

I'nasuoe MeHio «E1 — AHanms» cofep:KUT KHONKHU MEPEXoa K MpH-
JIO?KEHUSIM J1J14 IIPOBEJIeHUs U3MEPEeHHi U KHOIIKY Ilepexoa K HacTpoii-
KaM napameTpoB maMepenuit. CjieBa Ha dKpaHe PACIOJaralTCs UHIU-
KaTOpbl COOBITHUIl, MHIMKATOD YPOBHS 3apsijia OaTapen U KHOIIKA JJIst

IIPOCMOTPA CTATYCHOU MaHEIN.

=

WK

08:50

r

BaszoBble nsmepeHus

TNuHeNHbIN NHTepdenc

TepmuHan UKM30C  CuHxp: BHyTp

MpocmoTp gaHHbIX

BpemeHHble nHTepBaibl

ncn: 2"%-1 TY: BBIKN.

®opma umnynbca

FeHepayus co6bITUN

8

1]
SUEEE I

WUKM
TT—

Cuctema

Cnn)
Datacom

5

Puc. 5.1. I'staBHoe MeHIO

Hudpamu Ha pucyHke 0603HATEHDI:

1 — Tekymumit pexKuM M3MEPEHNIT;
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2 — maHesb MH/MKATOPOB COCTOSIHUSI TECTHPYEMbIX nHTepdheiicoB
(cm. paszmern 5.3);

3 — uxomKa craTyca 6aTapen’;

4 — ukonka uHGPOpPMAIMKU 06 OCHOBHBIX HACTPOHKAX TECTOB (CM.
paszen 5.2);

5 — naHesb [HEePEKJIOUEHNsT PEXKUMOB U3MePeHHi

6 — KHOIIKY I1epexo/ia K HacTPOfiKaM apaMeTpoB U3MEepPEeHHit 1 IIpH-

2.
3

JIOZKEHUAM JIJIg 3allyCKa I/IBMepeHI/II'?I.

oxpobroe omucanme npencrasieHo B 6pomrope «Bepkyr-MMT. Yausep-
CaJIbHBINM aHAJIM3aTOP TEJTEKOMMYHUKAIMOHHBIX ceTeil. PyKOBOJICTBO MO KCILTyaTa-
AU,

Tonpo6roe ommcanume mpejcrasiero B Gpomnnope «Bepkyr-MMT. Yuusep-
CaJIbHBINM aHAJIM3aTOP TETEKOMMYHUKAIMOHHBIX ceTeil. PyKOBOJICTBO MO KCILTyaTa-
AU,



5.2 IlostyyeHue cBoAKM OO M3MeEPEHUsIX U HACTPOIiKax 17

5.2 TlonyyeHue cBoaku 0O M3MepeHUsix N HACTpOMKax

CTaTYCHaH IIaHeJIb OTO6pa}Ka€TCH Ipyu HazKaTHMW Ha KHOIIKY @

nJjin o 3 n COJICPZKUT HH(bOpMaIlI/IIO o HaCTpOﬁKaX OCHOBHBIX T€CTOB,
a TaKZKe O COCTOAHUM BBIITOJTHATOITNXCA I/ISMepeHI/Ifl.

0.7 oB
2048000 'y

Rx,

T%] TepmuHan MKM30C CuHxp: BHyTp

Rx: 30+64 KéuTt/c ncn: 22-1 Tx: 3064 Kéurlc
3ByK: -15.4 b, 2003 Ny

CODE kon-go: 1234, Temn: 14107

®

Puc. 5.2. Crarycunas nanesb

Ha nanenu orobpazkaiorcs:

— YPOBEHBb U YaCTOTa IPUHUMAEMOI'0 CUTI'HAJIA;

— UHIXKATOP BPEMEHHU TECTUPOBAHUS I 3AIlyIIEHHOIO TECTa;

— TUIl COOLITUS U ITapaMeTPhl TeHepalu COObITHUSI;

— pexuM paboThl IpUbOpa, THUI ITOTOKA, CIIOCOD CHMHXPOHU3AIIIN;

— cKopocTh npuéMma u rnepegadn ganabix, Tun [ICII, ypoBennb u 4ya-
CTOTa 3BYKOBOI'O CUT'HAJIA.

3Knonka o pacmoJioXKeHa Ha TepeJHel maHen KOpIryca mpubopa.
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5.3 [duarHocTtuka coctosiHusi TectupyemMoro nHtepdpeiica

[Ipu npoBeieHNN U3MEPEHUIT OCYIIECTBIISIETCST IeThIPEXIIBETHAST NH-
JUKAIMsS COOBITHIA:

— 3eJIEHBIII — OTCYyTCTBHE aBapuil U OMMOOK, BCE B MOPAIKE;

— KpacHBIfl — B HaCTOsIIlee BpeMsi HAOJIIOIAETCS ONINOKA WU aBa-
pud;

— 2KEJITBII — OTCYTCTBUE OINIMOKU WU ABAPUN HA TEKYIIMI MOMEHT,
HO C MOMEHTa COPOCa COCTOSIHUS WHIUKATOPOB JAHHBIC COOBITHSI
OBbLIN OOHAPYKEHBI.

— He ropuT — omubKa,/aBapusi B JAHHOM PEXKUME He OIIPEJIeTIAeTCsl.

Hmxke npejcraBieno onncanne WHINKATOPOB COOBITHIA.

LOS OrcyTcTBHE CUrHAJIA.

AIS Nupukanyst aBapuifHOrO COCTOSIHUS.

LOF ABapus NMKJIOBOW CUHXPOHU3AIIMH.

LOM ABapusi CBEPXIIUKJIOBON CUHXPOHU3BAIIVH.

RDI ABapusa majnbHe#R CTaHINM.

SER [IpeBbimnenne nopora omuboK.

RMA ABapust CBepXIIMKJIa JAJbHEA CTAHIINMN.

LSS IToTepsi CUHXPOHU3AIMY C TPUHUMAEMON TECTOBOI MTOCJIEI0BA~
TEJILHOCTDIO.

COpoc COCTOSTHIST MHINKATOPOB BBITTOJIHIETCS TPU HAYKATHH Ha, JTEO-
0ot MHIUKATOP.
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6. JluHeiinbli nHTepdeiic

IIpunoxenne «E1 — Jlunelinoiit uarepdeiicy 1m03BoJIET HACTPO-
UTh TIApaMeTphbl JIMHEHHOTO nHTep(deiica, BEIOpAB pexKuM pabOThI MO-
qayist E1, cTpyKTypy MOTOKA W THUI CHHXPOHU3AIMH TTEPETATIIHKA.

<« Ananuz KM NuHeiHeblii nHTepdpeiic 15:

@ (8] 2)s) 2 ()= [ ] 5]

I

,—PE)KVIM—| |—CprKTypa nuTuKa—l I—CHHXpOHH3aL|,HF| Tx—l

TepmuHan

Be3 cTpyKTYpbI

OT BX0ga "RX™

MKM30 OT BXDAa "Sync"

BHyTpeHHssn

CRC firu 2048000

ol

JONoONMHNTENBEHO

Puc. 6.1. [Ipunoxenune «E1 — Jluneiiabiit narepdeiics

6.1 Pexum

Monyns E1 moxker paboTrarh B OJHOM U3 YETHLIPEX PEKUMOB: TEP-
MUHAJI, TPAH3UT, MOHUTOD, TPAH3UT-MOHUTOD (cM. puc. 6.2, c. 18).
Pezkum paboThr MOy Ist BBIOUpaeTcst B cooTBeTcTBUH € TabJ1. 6.1, ¢. 18.
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JIMHENHDBINT UHTEP®EMC

TepMmuHan TpaH3nT

Tx

Rx Rx Tx

BepkyT-MMT

— —»|BbepkyT-MMT | ———

Tx Tx  RX| Tx Rx

MoHuTOp TpaH3nT-MOHUTOP

Tx Rx Tx

Rx Rx

BepkyT-MMT BepkyT-MMT

]

Puc. 6.2. Pexxumbr paboTsl mpubopa

Tabsma 6.1. Pexxumbr paboTht

Pexxum

Omnucanue

Tepmunan

Mogyns paboTaeT B KadeCTBe OKOHETIHOrO OOOPYIOBAHUS U HC-
HOJIB3YETCs KaK ISl Iepeiadu, TaK | Jijist npuéma gaHabix. OKo-
HevYHas Harpyska cocrasiser 120 Om

Tpausut

Momysnb mpuHuMaeT, perenepupyer u nepegaét panubie. Mudop-
MarmonHuble BU niepematorcst 663 M3MeHeHMsI, €CJIU He aKTUBUPO-
BaH PEXKUM BCTaBKU omuboK. BU cuaXpoHM3anum u curaaan3a-
muu popmupyitorcs mpudopom. IIpu mpoxose curnaJjia yepes mnpu-
60p aHAJIU3UPYIOTCS KOJOBBIE OITUOKM, OIIMOKYU ITUKJIOB U JIPYTHe
mapamerpbl. OKOHeYHast HArpy3Ka coctasiseT 120 Om

Monutop

Pezxum ncnosp3yercs, Korga HEOOXOIUMO OCYIIECTBUTH MOHUTO-
PUWHTOBBIA JOCTYT 6€3 MpephIBAHNS CBSI3U W BJIUSHUSA HA TMTOTOK
E1l. Pazbpém Rx mpubopa nogkmodaercs K pazbémy «MonuTtops»
TECTUPYEMOTO 0OOPYIOBAHUS, YTO II0/IPA3yMEBAET ITOIKIIOYUEHNE
K TPaKTy Yepe3 PEe3UCTOPHI: JOMOJHUTETHHO MOTYT OBITH BKJIIO-
YeHbl BCTPOEHHBbIE B IPpUOOp 3amuTHbie conporusieaus 470 Om

TpaH3ut-
MOHMTOP

Monyns mpuHUMaET, pereHepupyer u nepeaaét ganubie. [[puHu-
MaeMBblil CUTHAJT JOJIZKEH IIOCTYIaTh OT pa3dbéma «MouuTop» Te-
crupyeMoro o6opyoBaHusi. B 9TOM pexKumMe yCTpaHsIOTCsT KOJI0-
BBIE U ITUKJIOBBIE OMUOKK. OH MOXKET UCIOJIb30BAThCS sl 106aB-
snenns win Boiaenenust BU uz pabodero moroka. lomosrauTrensao
MOTYT OBITH BKJIIOYEHBI BCTPOEHHBIE B IPUOOP 3AIUTHBIE COIIPO-
tuBnenus 470 Om
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ITpumeuarue. VIzamepenne u renepaiusi JXKUTTEPA MPOBOISITCI B
peskumve MonuTop min TepMmunan. AHaans GOPMbI UMITYIbCA BBIIOJIHS-
eTcsl B pexKuMe |epMuHa.

6.2 CTrpykTypa notoka

Crpykrypa noroka El BbiOmpaercss B cooTBeTCTBUU ¢ Taba. 6.2:

VKM 30, UKM 31 unu 6e3 CTpyKTyPHI.

Tabsuma 6.2. CTpyKTypa ImoToKa

CTpyKTypa HoToKa Onucanue

NKM 30 Tlorok E1 ¢ 1uKJ/IOBO# M CBEPXIIMKJIOBON CTPYKTYPOU
NKM 31 ITorox E1 ¢ mux/10BO#t CTPYKTYypOit

Be3 cTpykTypbl Hecrpykrypuposanusiit norok E1l, koropslii He mmeer

[IMKJIOBON CTPYKTYPBI W O0JIAIAeT HEOIpPede EHHBIMU
I'PaHUIIAMHU BPEMEHHBIX NHTEPBAJIOB

Eciiz Tpebyercst mpoBepKa OMUOOK 10 IUKJI0BOMY U30BITOTHOMY KO-
1y, Heobxommo BoiopaTh CRC (ycranaBimsaercst comectro ¢ KM 30
uu KM 31), nyist uasepruposanust 6uros CRC — uHs.
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6.3 CuHxpoHusauns nepegatymka
Bosmorkuble BapraHThl CHHXPOHUBAIUN IPEICTaBICHBI B TabI. 6.3.

Tabmuma 6.3. Tun cHHXPOHU3AIUN TTepeaTINKA,

Tumn cuHXpoHU3aAUN Omnucanue
Ot Bxoga "Rx" Bremnsist CMHXpOHU3AI|s OT CUTHAJIA, IPUHAMAEMOI'O
Ha nopty Rx.
Ot Bxopa "Sync" Bremusist cMBEXpOHU3AIMS OT CUTHAJIA, IPUHAMAEMOTO
Ha [OPTY Sync.
BHyTpeHHss CuHXpOHM3aLMA OT BHYTPEHHEI'O T'€HEePaTOPa ¢ 9acTo-
TOU fint.
f R
Rx X
OAITH
Fpme DATIY Sync

»MUX >

int

Puc. 6.3. Cxema MyJIbTUIIEKCHPOBAHUS YaCTOTHI IIEPeIadn

6.4 Yacrtora curHana

1

f,ry 2048000

Puc. 6.4. Ilose BBOma 3HaYEHUST 9aCTOTHI

Jlist 3a7aHus MPOU3BOJILHBIX 3HAYEHUI YACTOTHI I1€PEIABAEMOr0
cUrHaJja HeoOXOIMMO HaXKaTh Ha II0JIe BBOJA YaCTOThl M BBECTU 3HA-
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YeHUs BPYYHYIO C IOMOIIBIO SKPAHHON K/IaBUATYPBI. BO3MOXKEH BBOJ
sHadeHuit B quanasoune (2048000 £+ 600) .

6.5 [JononHutenbHble HaCTPOKK

HHEIH KOG

T n ! 1
o “
| Koppekuwna —_—
[ BbikntoueHa ] E
. J

Puc. 6.5. Menio «/lonosHuTEe IbHO

MeHIo JIOIOJIHUTEIBHBIX HACTPOEK OTKPBIBAETC IIPU HAXKATHH HA
KHONKY [ONONHUTENbHO U CIIyXKUT sl YKa3aHUS CJSIYIOIMUX Iapa-
METPOB.

JlnHeiiHbiii kog Bruibop Tuna komuposanus curnasia: AMI wiau HDB3.

Koppekuus Wcnonb3yercs [y KOMIICHCAIIMM 3aTyXaHUsl U BbIPaB-
muBanna AYX:

— BbIKJIIOYeHA — TPUOOpP HACTPOEH Ha MPUEM CHI-
HaJa, 3aTyXaHne KOTOPOTO COCTABJIsIeT He Hosee
10 nb;

— AJVHHasi JIMHUS — [pubOp HACTPOEH HA MPHU-
éM curnaJsia ¢ nckaxk€uuoit AUX, MuHUMAJIBHBI
YPOBEHBb KOTOPOTO cocTaBisteT —36 ab;

— ycuneHne curdana — npubop HACTPOEH Ha IIpH-
€M 0cJ1abJIEeHHOrO curHaJga 6e3 nckaxkenus AYX
C BO3MO>KHBIM yCI/I.TIeHI/IeM CUTrHaJIa Ha BeJ'II/ILII/IHy

22 nB, 26 1b nmm 32 ab.
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3awuTHble pe3ucTopsl IIpu pabore momyssi B pexkxumax MoHnutop n TpaH3uT-
MOHUTOP MOT'YT ObITH BKJ/IIOUEHDI 3aIIUTHBIE PE3UCTOPHI,
BeJIYMHA KOTOPBIX cocrasiisier 470 Om.

CxeMa BKJIIOUEHUSI 3aIIUTHBIX PE3UCTOPOB Ha IpuMepe pexkuma Mo-
HUTOp 1oKazaHa Ha puc. 6.6. [I1s pexxkuma TpaH3NT-MOHUTOP cxeMa aHa-
JIOT'HYIHA.

RXx Tx

bepkyT-MMT

Puc. 6.6. Vcronb3oBanue 3alUTHBIX PE3UCTOPOB
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7. BpemeHHble nHtepBasbl

[Mpunoxkenne «Anamus E1 — Bpemenuble mWHTEPBAIBI» MTO3BOJISET
3a7aTh THI HHGOPMAINH, KOTOpast OyJeT Iepe1aBaThbCsl/ IPHHIMATHCS

w
w
g
S}

3
©
jost
5
3
=
oy
=

WK BpeMeHHble MHTepBanbl 15:59

Mpuém (Rx) Mepepaua (Tx)
] 1 2 3 4 5 13 7

2-1d 22°1d 021 0271 R251d R251d B2E1
FAS ncn ncn ncn ncn ncn ncn ncn 2% 2% 2% 2% 2% 2% % 2%

8 9 10 1 12 13 14 15 29 23 24 24 24 2N 2
rE P enP e P TR P SR P TR P R P )
ncn ncn ncn ncn ncn ncn ncn ncn

A
17 18 18 20 21 22 23
251 4 p271 4 271 4 271 4 121 4 251 2N
CAS ncn ncn ncn ncn ncn ncn ncn
24 25 26 27 28 28 30 3

271 271 2% 201 2% 271 2% 24
ncn ncn ncn ncn ncn ncn ncn ncn

Konupoeatk

Bce nurepeansi

a— —

Puc. 7.1. [Ipunoxenune «Ananmus E1 — BpemeHnHble nHTEpBAJIBI»

slaaaonoon

7.1 OO6wwme HacTpoKku

OxHO npuiioXKeHusi cocrouT u3 JByx obsacreit: MNpuém (Rx) u Me-
pegada (Tx). Ilepekiouenne MexK Ly 00JIACTSIMU OCYIIECTBIISAETCS [IPU
Haxkatuu Ha Tabsuiy BU.

Ecnu mpeamonaraercs ucrmosb3oBaHne OMMHAKOBBIX 3HadeHuit BU
Ha Iepejady U IPUEM, JIOCTATOYHO BBIIOJHUTH HACTPOUKY 3HAUYEHUI
BN oxnoit u3 obiacreit n HaxkarTh Ha KHONKY Konuposate. [Ijs ycra-
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HOBKHU OJIMHAKOBBIX 3HadeHuit Bcex BU ojHOII 0071aCTH MCIIOJIB3YeTCSI
KHONKa Bce nHTepeanbl.

45 [ azs
= D) e
BbIKN ncn 3BYK

271 271 |21 22 271
ncn ncn ncn ncn ncn
25 26 . 27 28 29
2151 215 1 215 1 215 1 215 1
ncn ncn ncn ncn ncn

Puc. 7.2. Inamorosoe okHO

[Ipu mazkaTnu Ha sg4eliKy ¢ HoMepoM BU oTKpbIBaeTcs InasoroBoe

OKHO, B KOTOPOM 3aIaéTcs Tull wHdOpMaIumu, KoTopas OyJIeT NpUHU-
MaThCsi/TiepeiaBaThest B BeiOpanunom BU.

BbIKJ1 BU we Oymer ncmosb30BaThCs TS IEPEJAYIN JAHHBIX.

3Byk BU 6ymer ucmoib30BaThCs [J1sl EPeIadn 3BYKa I TOHAJIBHOMN
YaCTOTHI.

ncn

BU 6y,ZLeT UCIIOJIb30BAaTbHCH JIJIsl IIepelavu TECTOBOM I10C/Ie/I0Ba-
TEeJIbHOCTH.

[Tpuém/mepeady 3ByKa MOKHO BBIOPATb TOJIBKO Jijisd oJHOTO B,

[TCII mozket 6bITH BBIOpaHa J1Jist MPHEMa/ IepeIad BO BCEX BPEMEHHBIX
uHTEepBaJIax, kKpoMme 0-ro u 16-ro.

ITpumenwarue: 1jist TOTOKA 6€3 CTPYKTYPHI ABTOMATHIECKH BBIOU-
patorcs Bee 32 BU juist nepenaun u npuéma I1CII.
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7.2 Bbibop Tuna MNcCn

——— VHsepeus ——
i W =1

Puc. 7.3. Bwibop Tumna IICII

st Bei60opa Tuna ITCI, koropasi 6y/1er nepe1aBaTbCst / IPUHUMATHCST
B yKazanubix BU, HeoOX0IUMO BBITTOJIHATD CJIEIYIONIEE.

1. Haxkarp na kaonky Bwibpats MNCI, pacro/iokeHHyio B mpaBoM
HIDKHEM yTuy 3KpaHa «Anaymms E1 — BpemeHnHBIe HHTEDPBAJIBIY.

2. B orkpbiBmiemcs okue BeiOpaTs Tui [1CI, HaxkaB Ha KHOIKY € €O-
OTBETCTBYIOIMM Ha3BaHueM (onmcanue Bo3MOKHBIX TuoB I1CII
puBeJIeHo B Tabuuie 7.2).
[TocsieroBaTEILHOCTH, HCIOJIL3YEMbIE JIJIsT TECTUPOBAHUSI, COOT-
sercrBytor pekomennaruun MC-T O.150 [6].

3. Jlns moaTBepKIeHnsT BEIOOpa HaskaTh Ha KHonky Ok.

Tabauma 7.2. TecToBble TTOCIEIOBATEIHLHOCTH

Tun ImocJjie J0BaTeJIbHOCTHA HpnMeHeHne

2e9-1 s onpenenenus ommboK (Ipu nepegade gaH-
HBIX II0 KaHAJIy CBA3U CO CKOPOCTBIO He Gostee
14,4 x6ur/c)

2ell-1 st onpenesiernst omm6GoK u JKuTTEpa (1IpH
nepejatde JAHHBIX 110 KAHAJLY CBA3U CO CKOPO-
crbio 64 kK6uT/c u 64 xN k6ur/c, rne N — mesoe
YHCIIO)

2el5-1 s onpenenenusi ommboK U jpKUTTEPA (TIpU
rnepejiade JIAHHBIX 110 JIMHUM CBSI3U CO CKO-
pocreio 1544, 2048, 6312, 8448, 32064 u
44736 x6ur/c)
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Tabsnua 7.2. TecroBble HOCIEN0BATENBHOCTH (Npodondicerue)

2e20-1

Hns ompenesennst omubok (mpu mepeiade
10 KaHAJy CBSI3M CO CKODOCTBIO He Oosee
71 x6ur/c)

2e23-1

Jls ompenenenust ommboOK W JKATTEpa (TIpU
nepegade AAHHBIX IO JIMHUU CBS3M CO CKOPO-
croio 34 368 u 139 264 x6ur/c)

2e29-1

Hna  onpenenenusi ommGok (npum mepena-
Ye JAHHBIX Ha BBICOKHX CKOpOCTAX (Gosee
139264 x6ur/c))

2e31-1

Hna  onpenenenusi ommGok (npu mepena-
Ye JAHHBIX Ha BBICOKHX CKOpPOCTsX (Gosee

139264 xbur/c))

IIpu naxkaTum Ha KHONKY BpyyHyl OTKpBIBaeTCd MEHIO, HO3BOJIs-
fortee 3a7a1h npousposibHy0 [ICI, cocrosiimyto u3z 24 6ur. s BBoma
3HavueHuit Heobxo Mo BeiOpaTh 0/1 B noax baiit 1, Bait 2 u baiit3.
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7.3 Tonocosble byHKLUUYU

— Mpuem (Rx)

oy @

Ha npuém 3ByKa He HasHa4yeH BpeMeHHOIi uHTepBan.

—— Nepepgava (Tx)

S i >
W e

Ha nepegauy 3ByKa He HA3HAYEH HU OfUH BPEMEHHOIH
WHTepBan.

—

Puc. 7.4. Oxno «3Byx»

JLnst Tpoc/y IMBaHusT IPUHUMAEMOTO 3By KOBOT'O CUT'HAJIA HEOOXO 1~
MO HayKaTh Ha KHOTKY JUHAMWK 1 OTperyampoBaTh TPOMKOCThH CUTHA~
Jia, C TIOMOIIBIO PETYJISTOPa I'POMKOCTH.

IIpn maxkaTum Ha KHONKY MUKpOdOH B BHIOpaHHBIN BpEeMEHHOI
WHTEpBaJ OyIeT epeial curaaj ¢ Mukpodgona. PerymupoBka rpoMKo-
CTU TTEPEJIABAEMOr0 CUT'HAJIA OCYIIECTBJISIETCS C MTOMOIIBIO PEryJIsiTopa
I'POMKOCTH, PACIIOJIOKEHHOTO CIIpaBa 0T KHONKH MukpodoH.

ITpu maxkarun Ha kHONKY TY 1 KMy B BRIOpaHHBI BpeMeHHOI HH-
TepBaj OyJeT mepeaH rapMOHNYIECKN curHa gacTtoroit 1 k',
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8. ba3oBble n3meperus

IIpunoxenne «Ananus E1 — Bazosble naMepenus» O3BOJILET IIPO-
BOJIUTH U3MEPEHUs B COOTBeTCTBUH ¢ pekoMeHparusasvu MC-T G.821,
MCD-T G.826/M.2100, a TakKe yOpaBjisiTh POIECCOM TIeHEPAIlUuH
OIMOOK 1 aBapuii.

< Ananus KM BasoBbkle nsmepeHuna 18:

-
. (o npowno 00:00:34, octanock 00:04:26

ez

BEnvkHKiA

| =

HAansHuia

[
OLWMBKM

T
ABapuu

l 00 4 05 MuH

Puc. 8.1. IIpunoxkenue «Ananuz E1 — Bazosble uzmepenus»

8.1 OO6wwme HacTpoiku

B rabsune 8.1 npuBenén Cmcok BO3MOXKHBIX U3MEPEHUT B 3aBUCH-
MOCTH OT HACTPOEHHOTO B MeHI0 «Ananmms E1 — JIuneitasiii marepdeiics
pexuma paboTel Moyt K.
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Tabnuma 8.1. Cuncoxk uzmepeHuii

Tun namepenus Monutop | Tepmunan | Tpansur Tpansur-
MOHUTOP

G.821 + + + +
G.826 (6nmxkuUt KOHeTr) + + 4 +
G.826 (masbHUIT KoHer) + + + +
BceraBka ommbok n aBa-

. - + + +
puit

Crucok BO3MOXKHBIX U3MEPEHHI B 3aBUCHUMOCTH OT HACTPOEHHON B
MeH0 «Anaym3 E1 — Jluneiinbtit uaTepdeiicy> crpyKTyphl noroka El
IpUBEIEH B Tabmie 8.2.

Tabsmna 8.2. Crincok maMepeHuit

Bes
KM KM KM

Tun nsmepenust crpykry- | TKM 30 30C 31 31C

pPbI
G.821 + + + + +
G.826 (GumxHMI KO- B n n n n
Herr)
G.826 (nasnbHU Ko- 3 " " " n
Herr)

8.2 Cxembl noakntoyeHus npubopa

Nsamepenust, nposoaumMblie npubopom Bepkyr-MMT mo pekomen-
narmusam MCO-T G.821 u MCO-T G.826/M.2100, npeacras/istior coboi
OIEHKY 0a30BBIX MAPAMETPOB KAHAJIOB IIEPE/Iavl JTAHHBIX U OCYIIECTB-
JISTFOTCsT TIPU TIOJIKJIFOYEHNN K TECTHPYEMOMY TPAKTY I10 CXeMe C BBIBO-
JIOM Wi Oe3 BBIBOJA KaHaJIa U3 00C/IyKUBaHUSI.

B nepBomMm citydae mpejmosiaraeTcs, 9TO KaHAJ HE UCIIOIb3YEeTCs JJIst
repeJiain peajbHOro mudpoBoro Tpaduka B IPOIECCe TECTUPOBaHUS,
a B KauecTBe UCTOYHWKA U MMPUEMHMKA JTBOMYIHOIO CUTHAJIA UCIOJIb3Y-
IOTCSI AHAIU3ATOPEI UG POBOro Kauasa. CXeMbl MOIKII0UeHn IPUOopa
IIpUBEJIEHBI Ha puc. 8.2 u puc. 8.3.
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Tx Rx
BepkyT-MMT | —— ——— | bepkyT-MMT

Puc. 8.2. Cxema c BeIBoZOM KaHasa u3 o0caykuBanust. Bapuant 1

Tx

BepkyT-MMT LWnend
Rx

Puc. 8.3. Cxema c BbIBOZIOM KaHaJa u3 ob0ciyKuBaHust. Bapuanr 2

Bo Bropom ciyuae npemamonaraercs, 4ro Mmountopuar UKM-Tpakra
HEOOXOIUMO IIPOBOJIUTEL HEIIOCPEICTBEHHO B Iporecce ero paborsr. Cxe-
Ma, TIOJIKJIIOYEHUsT Tpubopa IpuBeieHa Ha puc. 8.4.

BepkyT-MMT| RX

Puc. 8.4. Cxema 6e3 BbIBOa KaHAIA U3 OOCIIYKUBAHS
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ITpumeuarue: onucanne PezKUMOB ITOIKJIIOUEHUS IPUOOpa Ipe-
craBJieHo B paszzesie 6.1, c. 17.

8.3

MpoBepeHue namepeHuii

JI1s1 m3MepeHns 6a30BLIX TapaMeTPOB KAHAJIOB Iepesadn JaHHbIX,
onucaudbix B pekoMmergamussx MCI-T G.821 u MC3-T G.826, neobxo-
JINMO BBITIOJIHATH CJIEAYIONIUE JeHCTBHIS.

1.

[ToakatounTs MIPUOOP B COOTBETCTBUN C OIHOI U3 CXEM, IIPEICTAB-
JIHHBIX Ha PUCYHKax 8.2, 8.3, 8.4.

[IpousBecTn HACTPOWKY 3JIEMEHTOB NpuyioKeHusi «Anamms E1 —
Jluneiinstit unrepdeiics (cm. . 6, c. 17).

BeImmoiHUTE HACTPOWKY 3/IEMEHTOB IpujIoKeHus: «Ananuz K1 —
Bpemennbie naTepBasibl» (cM. 1. 7, c. 23).

Ecnu npemnoaraercst BcTaBka COOBITUI B IepegaBaeMblil TOTOK,
MPOM3BECTH HACTPOUKY 2/1eMeHTOB mpuiokenus «Amamns E1 —
leneparust cobprtmii» (em. 1. 9, c. 53).

Ilepeiitn k npuioxkenuio «Ananus E1 — Bazosble uamepenus».
3aJ1aTh JJINTE/IbHOCTh BBIIOJHEHUST TECTA.

Haxats na kuonky Crapt. [Ipu sToM GymyT 3amyrienst Bce J10-
CTYIIHBIE M3MEPEHUsi Ha BCEX BKJAJKAX MPUIOKEHUS «AHAIN3
E1 — Bazosbie uzmepenusi». [Ipu HeOOXOIUMOCTH 3AIlyCTUTH e~
HEpAIUIO COOBITUMN, HAXKAB Ha KHOIKY C HA3BAHUEM COOTBETCTBY-
IOIEro COOBITHSI: B T€UEHUE BCErO0 BPEMEHHU I'€HepaIluu TOYKa Ha
KHOTIKe OyJ/IeT MUTaTh KPACHBIM I[BETOM.

8.3.1 [OnuntenbHocCcTb namepeHui

IToste BBOSIA, ATUTEILHOCTU U3MEPEHNH HAXOMUTCS B HUXKHEHN JIeBO
JacTu 3KpaHa npuaoxkenus «Ananuns E1 — BazoBble nuzmepenusts».

00405 m i

Puc. 8.5. Ilosre BBOma mymresbHOCT U3MepeHNUit
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JLnst BBIOOpa CTaHIAPTHBIX 3HAYEHUI JJTUTETBbHOCTH U3MEePEHmi He00-
XOJIUMO HaYKaTh Ha KHOIKY E 1 B paCKPDLIBAIOIIEMCST CITHCKE BBHIOPATH
TpebyeMyIOo BeJTUIUHY.

Jlnst 3a7aHmsT TPOU3BOILHBIX 3HAYEHUI JIINTEILHOCTH U3MepeHuit
HeO6XO,Z[I/IMO Ha>KaThb Ha II0JI€ CJIEBa OT KHOIIKN B 1 BBECTU 3HAYCHUA
BPYUHYIO C TTOMOIIBIO 9KPAHHON KJIABUATYPHI.

8.3.2 WMnpnkatop BpemMeHn TecTupoBaHUSA

Bo Bpemsa mpoBeneHust u3MepeHuii B BEpXHe 9acT 9KPaHa PUJIO-
xerust «Anaims E1 — BasoBble naMepeHusi» 0TOOparkaeTcs WHITKATOP
BpPEMEHHU TeCTUPOBAHMUSI.

[ ] npouwno 00:00:29, octanock 00:04:31; npepeaHo ]

Puc. 8.6. lngukaTrop BpeMeHH TECTUPOBAHUSI

NumukaTop orobpaxkaeT BpeMsi, MIPOIIEIIee ¢ Havdaaa 3aIycKa Te-
CTa, W BPEMsi, OCTABIIEECH JI0 OKOHYAHUSI TECTHPOBaHuUs, B (opmare
KIIMM:ICC».

Ber nnpuKaTOpa MOXKET MEHATHCS B IIPOIECCE TECTUPOBAHUS B 3a-
BUCUMOCTH OT COCTOsiHUs TecTa (cM. Tabir. 8.3).

Tabnumna 8.3. Unaukarus COCTOSIHUST TecTa

et Onucanue

3€JIEHBI ES/SES, US He o6HapyKeHbI
2KEJITBIN obuapyxensl ES/SES
KpacHBII obuapyx)enbl US

8.4 Pesynbratbhl usmepeHnii

PesynbraThl m3mepennii 6a30BbIX TApaMeTPOB 0TOOPaXKAIOTCs B Tab-
JINYHOM U TpacudeckoM Bujie Ha BKaaakax G.821, G.826, Ownbku, Asa-
pun, XpoHorpaMmmel u [ uctorpammel.

B mporecce TectupoBaHus IBET TAOJINIL C PE3YJIbTATAMU U3MEpe-
Huit Ha BKIaaKax G.821, G.826 MoxKeT U3MEHSITHCSA COIJIACHO OIUCAHUIO,
peJicTaBJIeHHOMY B Tabjiniie 8.3. DTO MO3BOJIAET IPOBOJIUTH BU3YAJIb-
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HBII KOHTPOJIb H3MepeHHI71, HaXO/[s1ICh Ha CYIIECTBEHHOM PDaCCTOAHUU OT

pubopa.

8.4.1 G.821

But rabsuipl ¢ pesysbraTaMu u3Mepenuii mo pexkomenganun G.821
NIPUBE/IEH Ha pUCyHKe 8.1.

« Ananns KM

BasoBble nsmepeHns

18:48

LOM

|

npowno 00:00:34, octanock 00:04:26

Clld H B

S

Puc. 8.7. Pesynbrarer uamepennii G.821

Onucanue U3MepgdAeMbIX IIapaMeTpPOB IIpeacTaB/JI€eHO B Ta6m/1ue 8.4.

Tabnuna 8.4. Onucanue nmapamerpos pekomengamuu G.821

ITapamerp | Onucanue Popmyaa ITpumeuanue
He [OJICIUTHIBAETCS
BIT KomgecrBo  omubou- | HakonmuTeibHBIN | TPH  OTCYTCTBUM  CHUH-
HBIX OUT cuér XPOHUBAIIUU C TECTOBOU

II0CJIe10BATEJIbHOCTHIO
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Tabmuna 8.4. Onucanue napamerpos pekomernaimn G.821 (npodossicenue)

ITapamerp | Onucanue Dopmysia IIpumeyanue
BER Yacrora GHTOBBIX OIIU- | BIT ABIT — koJsimuecTBO
6ok ABIT NIPUHATBIX OUT
Ilopcuér US nauyunaer-
cs, Korga B TedeHue 10
cekyH mnpouzonuio 10
SES moapsin, u 3akan-
Kosmmaecrso cekyun | Hakommureababrit MBAETCH, SCIM B TORS-
us .. aue 10 cekyHn He duK-
HErOTOBHOCTH KaHaja | CU46T .
cupyercs Hu ogHoit SES.
IIpu sTtom mnepsbre 10
CEeKYH/JI BKJIIOYAIOTCI B
gucsio US, a mocisenue
10 — mckmrouaroTCsa
IIpomnenT cekyHj Hero-
TOBHOCTHU KaHAJIa, 110 OT-
%US HOINIEHWIO KO BPEMEHW, g—‘% x 100% —
[POIIE/IIEMY C Hadaja
TECTUPOBAHUS
CeKyHJIbI  TOTOBHOCTH
KosmaectBo cexkyHm ro- Kapana T Bee  CeRyi-
AS ET-US Ibl, IJjd KOTOPBIX He
TOBHOCTHU KAHAJA
BBINIOJIHSAETCS  YCJIOBHE
BO3HUKHOBeHus1 US
[IpomenT cexkyHm roros-
%AS HOCTH KaHalla 1O OTHO- | AS . 1000 -
meHnto K obmemy Bpe-| ET
MEHU TEeCTUPOBAHUS
CekyHzna ¢ ommoOKoi —
CEeKyHJIa, B TEUYEHUE KO-
TOPOM 3Ha4YeHue napa-
KommmaectBo cekynn c | HakomurenbHbIi verpa BER>0 mmm npo-
ES Ko N W30ILIa OJHA W3 aBa-
OTIHOROM crer puit: LOS, AIS, LOF,
LSS. Tlomcuér mnposo-
IUTCS TOJBKO BO BPEMs
POTOBHOCTH KaHAJIa,
OTHOIIIeHNE KOTNIEeCTBA
CeKyHJ[ C OIMMOKaMW K| Eg
ESR 4s —

06IIIEMY KOJTUIECTBY J10-
CTYTHBIX CeKyH/I
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Tabmuna 8.4. Onucanue napamerpos pekomernaimn G.821 (npodossicenue)

ITapamerp | Onucanue Dopmysia IIpumeyanue

CekyHa, CyIIeCTBEHHO
MopakeHHasl OIMIUOKaMU
— CeKyHJla, B TeYeHHe
KOTOpOIl 3HadeHUe Ia-

KomuaectBo CEeKYHJ, . | pameTpa BER>1073
HaxkornurenbHbrit
SES CyIIECTBEHHO IIOPaskeH- | .. WIA TPOU3OILIA OIHA
cuér .
HBIX OIINOKaMU u3 asapmit: LOS, AIS,
LOF, LSS. [Iloacuér
IIPOBOIUTCS TOJIBKO
BO BpeMs T'OTOBHOCTH
KaHaja
OTHOIIIEHNE KOJINIECTBA
CEeKYHJI, CYIIECTBEHHO
TMOPasKEHHBIX omub- | Sgs
SESR “As -
KaMH, K obremy

KOJINYECTBY JOCTYIIHBIX
CEeKyH]I
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8.4.2 G.826

But mabuipl ¢ pesysibraTaMu uaMepenuii mo pekomenganun G.826
711 OJIM2KHEero KOHIla IPUBEIEH Ha pucyHke 8.8.

« Ananus KM Ba3oBble N3MepeHns 18:51
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Puc. 8.8. Pesynbrarsr uamepenuit G.826 (6mxuuit Konerr)

Onucanne M3MepsieMbIX NAPaMeTPOB JIJIsi OJIMZKHETO KOHIA e
CTaBJIEHO B TaOJINIle HIKE.

Tabauna 8.5. Onucanne nmapamerpos pekomenganuu G.826

ITapamerp | Onucanue Popmyaa ITpumeuanue

OO6111€€ KOJIMIECTBO AHO-
MaJIuii B COOTBETCTBUU C

pek. MCD-T G.826

Komugecrso 6m0koB ¢ | Cm. pexk. MCO-

EB OIINOKAMU T G.826
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Tabmuna 8.5. Onucanue napamerpos pekomernaimn G.826 (npodoasicenue)
ITapamerp | Onucanue Dopmysia IIpumeyanue
IToncuér US nmaunnaer-
cd, Kkorma B TeueHue 10
cekyHJ; mnpowusonuio 10
SES moapsin, u 3akan-
. | tuBaercs1, eciin B Tede-
Kosmaectso cekyun | Hakomureapubrit
us .. ure 10 cekyuz e bUK-
HEIOTOBHOCTH KaHaJja | CU46T N
cupyercs Hu ogHoi SES.
IIpu stom mnepsbre 10
CEKYH/JI BKJIIOYAIOTCS B
qucyio US, a mocieqaue
10 — uckmaogaroTcs
[IporenT cexkyHz Hero-
TOBHOCTHU KaHAJIa, 110 OT-
%US HOIIIEHWIO KO BPEMEHH, g—*; x 100% —
[POIIE/IIIEMy C HadaJa
TECTUPOBAHUSA
KosmaectBo cexkynm ro-
AS YA ET-US —
TOBHOCTHU KaHAJIA
CeKyHJIbI  TOTOBHOCTH
[IporeHT CekyH[ roTOB-
HOCTH KaHaJIa M0 OTHO Kapana T Bee  CeRyi-
%AS % x 100% IObl, IJs KOTOPBIX He
MIeHUI0 K O0IeMy Bpe-
BBINIOJIHSAETCS  YCJIOBHE
MEHU TeCTHPOBAHUSI
BO3HUKHOBeHUst US
KomnaectBo cexkymna, He
EFS cosepxkammx 6Jsi0koB ¢ | AS — ES —
onrnbKamMu
OTHOIIIEHrE KOJIMYeCTBa
CEKYH/I, HE COJIEPIKAITUX
%EFS GJIOKOB C OMMOKaMH, KO EE—I;:S x 100% —
BPEMEHH, IPOIIEIIIeMy
C HaYaJja TECTHPOBAHMUS
Cekynga ¢ omubkoit —
CEeKyH/Jla, B T€UYEeHUE KO-
TOPOI IIPOM30ILIA XO-
.| T2 OBl OmHA aHOMAJIMS
KommuecrBo cekyny c | Hakonurenbubrit .
ES . . WIA OfHA W3 aBapHIii:
orrubKoi cUéT

LOS, AIS, LOF. Ilox-
CYET TIPOBOIUTCS TOJIb-
KO BO BpeMsi TOTOBHOCTHU
KaHaJa
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Tabmuna 8.5. Onucanue napamerpos pekomernaimn G.826 (npodoasicenue)

ITapamerp | Onucanue Dopmysia IIpumeyanue
OTHOIIIeHNE KOJINIECTBA
CEeKYHJI,  COJEPIKAITUX
ESR omubKu, K  obmemy g—g —
KOJIMYECTBY JTOCTYITHBIX
CEKYH/T
CekyHa, CyIIeCTBEHHO
IOpaXKEHHAS omn6-
KaM, — CEeKyHza, B
Kommaecrso cexym, ) TEYEeHUEe KOTOpPOH ma-
.. | Hakonmmrenprelil | pamerp EB>300 wmm
SES CYIIECTBEHHO TIOPAXKEH- ..
Sxanm cuér [POM30IILIa  OJHA W3
HIBIX Ot asapuit: LOS, AIS,
LOF. Iloacuér mposo-
IUTCS TOJIBKO BO BpEMsl
FOTOBHOCTHU KaHAJIA
OTHOIIIEHHE KOJIMIECTBa
CEeKyHJI, CyIIeCTBEHHO
MMOPaKEHHBIX omub- | S
SESR 222 —
KaMH, K obmemy | AS
KOJIMYECTBY JTOCTYITHBIX
CEeKYH/T
He mnoxncuurniBaercs B
Komuuecrso  6aoxos ¢ Haxkomure/ibHBIN | TeUeHUE CEKYHJ, CyIIe-
BBE omuGKaMu, TIPOU3OIIE]I- N T
ME B Te<erme AS caér CTBEHHO  TIOPaYKEHHBIX
OInOKaMu
OTHOIIIeHNE KOTMIEeCTBA
OJIOKOB C  OIIUOKaMM
BBER K 00IIeMy KOJUYIECTBY BBE -
GimokoB B Tedenme | 1000x(AS—SES)
BpEMEHN FOTOBHOCTH

KaHaJla
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But, mabsuipl ¢ pesysbraTaMu u3Mepenuii mo pekomenganun G.826
JJIs1 TaJIbHEro KOHT[A IMPUBEJIEH Ha PUCYHKe 8.9.

« Ananus KM Ba3oBble M3MepeHus 18:52
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Puc. 8.9. Pesysnbrars! namepennit G.826 (nanbHuit KoHer)

Omnmcanne n3MepsieMbIX IIAPAMETPOB sl JaJIbHEr0 KOHIIA IPEJICTaB-
JIEHO B TabJINIle HUXKE.

Tabmuna 8.6. Onmcanme nmapamerpos pekomerpannu G.826 (manbHwMii KOoHer)

ITapamerp | Onucanue Dopmysia IIpumeuanune
EB Komnyecrso 6iokoB ¢ | Cm. pek. MCO- | Obuiee KOJIMTIECTBO
omnbKamMu T G.826 ommbok REBE
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Tabmuna 8.6: Onucanue napamerpoB pekoMennaimu G.826 (masnbHuil Konern) (npo-
dosvrcerue)

ITapamerp | Onucanue Popmysia IIpumeuyanue

Ilopcuér US mauyunaer-
cs, Korga B TedeHue 10
cekyHy tpowusonuo 10
SES monpsin, m 3akan-
YUBAETCS, €CJIU B Tede-

US Komnmgecrso CEKYHJT Ha'.'KOHI/ITe.TII:HbII‘/JI fme 10 cexym He buk-
HEIOTOBHOCTH KaHaja | CIH6T .
cupyercst Hu ogHoit SES.
IIpu stom mepsbre 10
CEKYHJI BKJIIOYAIOTCS B
qucao US, a mocaemnue
10 — uckmogarorcs
IIponenT cexynnm Hero-
TOBHOCTH KAHAJIA IO OT-
%US HOIIIEHUIO KO BPEMEHH, % x 100% —
MPOIIE/IIEMY C Hadaja
TECTUPOBAHUS
AS KomuuecrBo cekyn;i ro- ET —US -

TOBHOCTH KaHaJIa

CekyHJbl  IOTOBHOCTH
KaHaja — BCE CEKYyH-
Opl, [Jis KOTOPBIX He
BBIIIOJIHSAETCS  yCJIOBUE
BO3HUKHOBeHus US

IIponenT cexyHnzn roTos-
HOCTHU KaHaJia IIO0 OTHO-

%AS 25 % 100%
IIEHUI0 K 00IIeMy Bpe-

MEHU TECTUPOBAHUA

KosnaectBo cexkyn, He

EFS AS — ES —
COIEPKAIIMUX OIINOKNA
IIponienT  KosM4UecTBa
CEKYH/I, HE COJIEPIKAITUX
OmMOKM, II0 OTHOIIE-
%EFS ’ ELS % 100% —

HUIO KO BpeMeHH,
poIIeIIeMy € Hadaja
TeCTUPOBAHUA




44

BA3OBBIE USMEPEHUHA

Tabmuna 8.6: Onucanue napamerpoB pekoMennaimu G.826 (masnbHuil Konern) (npo-

dosvrcerue)
ITapamerp | Onucanue Popmysia IIpumeuyanue
CekyHna ¢ ommbOKO# —
CEeKyHJIa, B TeUYEHUE KO-
TOPON TPOU3OILIA XO-
Ts1 ObI OIHA AHOMAJIKS
ES KosmaecrBo  ommubou- | Hakonmrensusriit | wan aBapusts RDI. Ilon-
HBIX CEeKyHJL CUET CYET IPOBOJIUTCS TOJIb-
KO BO BpEMsi TOTOBHOCTH
KaHajla ¥ [PU YCJIOBUU
OTCYTCTBUsI aBapuil Ha
OJIM>KHEM KOHIIE
OTHOIIIEHrEe KOJIMYeCTBa
CEeKYHJI,  COJEPIKAIIUX
ESR OoKM ¢ omubkaMu, K % —
obremy KOJINYIECTBY
JOCTYIIHBIX CEKYH]T
CekyH/1a, CYyIIECTBEHHO
IOpaXKEHHAS omn6-
KaM#u, — CEeKyHza, B
Te4YeHue KOTOPOHU dYuc-
go amomasumit  >300
KomumgecTso CEeKYHJ, .
... | HakonmTebHBIM | i TPOM3O0IILIa  aBa-
SES CYIIECTBEHHO IIOPaXKEH- | .. ..
FBIX OIIHGKAM cuér pus RDI.  Iloacuér
IIPOBOUTCST TOJIBKO
BO BpeMs TOTOBHOCTHU
KaHAJIa U IPU yCJIOBUU
OTCYyTCTBUsI aBapuil Ha
OJIMXKHEM KOHIIE
OTHOIIIEHNE KOJINIECTBA
CEeKYHJI, CYIIECTBEHHO
TMOPaYKEHHBIX omub- | Sgs
SESR 222 —
KaMu, K obmemy | AS
KOJIMYECTBY JOCTYITHBIX
CEKYHJT
He moncumrniBaeTcsa B
KomnuectBo 06J10KOB ¢ .
BBE ommMBKaM, MpOHZOIIE- Ha.J.KOHI/ITeIH)HI)II/I Te'eHHe CeKYHH, Cylie-
cuér CTBEHHO  IOPaXKEHHBIX

muMu B Tedenne AS

OIUOKaAMU
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Tabmuna 8.6: Onucanue napamerpoB pekoMennaimu G.826 (masnbHuil Konern) (npo-

dosotcerue)
ITapamerp | Onucanue Popmysia IIpumeuyanue
OTHOIIIeHNE KOJTMIEeCTBA
OJIOKOB €  OIIMOKaMH
BBER K ODOIIEMYy KOJIMYECTBY BBE
GmokoB B Tedenme | 1000X(AS—SES)
BpPEMeHU POTOBHOCTHU
KaHaJIa

8.4.3 Owubkn

Bun tabsuiier ¢ pesyabraTaMu U3MepeHuil ormmboK MoKa3aH Ha PU-

cynke 8.10.

« Ananns KM

BasoBble nsmepeHns

LOM

CODE 0 CODER
BIT 0 BER
CRC 0 CRCR
FASE 0 FASER
MESE - MFSER
REBE 0 REBER
PSLP+ 0 PSLP-
CSLP+ 0 CSLP-

BEnvkHMin

AancHuid

OLunBKn

© 0@ E: 08

e

Puc. 8.10. Brmagka «Ommbku»

ITompobHoe onucanue W3MepsieMbIX TApPaAMETPOB IIPUBEIEHO B Tab-

JIUTIE HIXKE.
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Tabauna 8.7. Onucanue perucTpupyeMbIx OmnbOK
ITapamerp | Onucanue Popmysia IIpumeyanue
CODE Komuuecrso omnbok | HakorureabHbIi
JUHENHOTO KOJa cuér
CpeHsisi CKOPOCTb OINIH- CODE
CODER u ET x 2048000 o
OOK JIMHEHHOIro KoJa x
I[Ipu orcyrcrBum cun-
BIT Kommaecrso  ommb6o49- | HakonurebHBIN | XpOHU3AIMM — TECTOBOI
HBIX OUT Ccuér [IOCJIEIOBATEILHOCTU HE
[IO/ICYNTHIBAETCS
BER Yacrora 6UTOBBIX OmK- | prr ABIT — xoJ-BO mpuss-
60K ABIT TBIX GUT
IIpu orcyrcTBUU CcBEpX-
CRC KomuuecrBo  omubo4- | HakonuTe/1bHbBIM | IUKJIOBOM CHUHXPOHU3a~
ueix 6aokos CRC-4 cuér muu 1o CRC-4 me nog-
CUUTBIBAETCSI
OTHOIIIEHrEe KOJIMYeCTBa
OIMINOOYHBIX OJIOKOB
Cpennsast CKOPOCTBD OIIH- CRC-4 x obmmemy aucity
CRC
CRCR 6ounbix 6j0k0B CRC-4 BT—LMF)x1000 | IPMHATBIX BJIOKOB.
C HayaJla TeCTUPOBAaHUA LMF — cexkysael mno-
TEepu  CHUHXPOHUBAIUU
CBEPXIMKIIA
ITpu orcyTcTBUN IUKIIO-
KomuyecrBo nmkioBbix | HakonmrerbHbI Ii Y B
FASE .. BOI CHHXDOHHU3AIINHU HE
OIInOOK cUér
MTOICIUTHIBAETCST
OTHOIIIEHNE KOJIMIeCTBa,
MOPaXKEHHBIX CJIoB FAS
CpeHsist CKOPOCTh UK~ K 0DIIIeMy 9UCITy TIPUHS-
FASE
FASER JIOBBIX OIITUOOK C HAYAJIa (FT—LOF)xio00 | TPIX CIIOB FAS, za wuc-
TECTUPOBAHUSI KJIIOYEHUEM CEeKYHJ[ I10-
TEPU IIMKJIOBOI CUHXPO-
HUA3AIAN
IIpu orcyrcrBuu cBepx-
KomumgecTso ommboK | HakonurennHbIif p ): p
MFSE .. IUKJIOBOM CHHXPOHU3A-
cBepxiukia CAS cuér

I HE IIOJACYUTBIBaCTCA
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Tabauna 8.7. Onmcanue perucTpupyeMblx OMMOOK (npodoasicerue)

ITapamerp | Onucanue Dopmysia IIpumeyanue
OrHorenne KOJIAve-
cTBa MTOPaYKEHHBIX
cioB MFAS k obme-

MFSER CpenHsisi CKOPOCTB OIIIH- MFSE My UHCIy IPHUHATBIX

60k ceepximkiaa CAS (ET—-LOM)x500 | cop MFAS, 3a wuc-
KJIIOYE€HUEM CEKYHJI
IIOTEpU CUHXPOHUBAIIHI
ceepxmukia CAS
KonmyecrBo nucranmm- .. | IIpu orcyrcrBun cBepx-
HakonurenbHbli 2
REBE ounbix onmbok CRC (E-| 7, [UKJIOBO# CHHXPOHH3a-
cuér
BIT) UK HE IOACYUTHIBACTCS
Cpennsisi CKOPOCTB J1H-
CTAHIIMOHHBIX  OIMOOK
REBE
REBER CRC (E-BIT), nMeB- m —
IMUX MeCTO C HadJaJia
TECTUPOBAHUSA
KonumgecrBo  mosioxwu-
.. | [Ipockasib3biBanmst  pe-
TEJTBHBIX npockasib- | HakomurebHbIiM
PSLP+ . N TUCTPUDPYIOTCSI  TOJIBKO
3bIBaHMII B  TECTOBOI | CUET
npu nepenade [1CIT
[10CJIE/IOBATEILHOCTH
Kommuecrso oTpuIa-
. | IIpockaib3piBanust  pe-
TEJIbHBIX npockaJib- | HakonmresbHbIil
PSLP— . . . TUCTPUPYIOTCS  TOJIBKO
3bIBAHWII B  TECTOBOII | CUET
npu nepemade [1CIT
[I0CJIEIOBATEILHOCTI
KommuecrBo  ciaydaen
3HAYUTEHLHOTO npe- Mopcuér napameTpa
CSLP BBIIIEHNA uecymieit | Hakonurensupiit | CSLP+  npousBogurcst
gacrorsl  (Rx)  Hajx|cuér TOJIBKO TPHU TOJIKJTIOUEe-
OIIOPHOM 9aCTOTOM’ HUH TIOPTa Sync
(Sync)
KomuuecrBo  cayuaen ..
ITomcuér mapamMerpa
3HAYUTEHHOIO npe- .
. | Hakormurensusiit | CSLP—  npoussomguTcst
CSLP— BBIIIIEHUS OIIOPHOM ..
cuér TOJIBKO TPHU TIOIKJTIOUe-
gactoTel  (Sync) Han

Hecymeii yacroroit (Rx)

HOAU IOpPTa Sync
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8.4.4 Asapun

Bug tabsuiel ¢ pesysabraraMu U3MEpPEHUi aBapuii MOKA3aH Ha, PU-

cynke 8.11.

« Ananus MKM

BasoBble 1 3MepeHuns

LOM

RMA

[E

G282
G.8326

LOS Oc 0.0%
AIS Oc 0.0%
LOF Oc 0.0%
LOM - -
RDI Oc 0.0%
RMA - -
LSS Oc 0.0%
PSLP Oc 0.0%

BEnvkHKiA
HAansHuia

OLWMBKM

Apapuu

©0E

s -

Puc. 8.11. Bruiagxa «ABapun»

ITompobHoe onucanne m3MepsieMbIX TAPAMETPOB IIPUBEIEHO B Tab-

JINTIE HUZKE.

Tabauna 8.8. Onucanue perucTpupyeMbIx aBapuit

ITapameTrp | Onucanue Dopmysia

LOS KonmuecTBo cekyH 1, BO BpeMsi KOTOPBIX 6bL1 10- | Hakonure mbHbIH
TePSH CUTHAJ cUéT
TIporeHT KoJIM9IecTBa CEKYH/ T, BO BPEMST KOTOPBIX

%L0S GBI TIOTEPSTH CUTHAJI, TI0 OTHONIEHUIO KO BpeMe- LE—OTS x 100%
HU, TIPOIIIE/IIIEMY ¢ HAYaJa TECTUPOBAHUS

AIS KonmuecTBo cekyH/I, B KOTOPBIX ObLI 00Hapy»KeH | Hakonure mbHbIH
curnas tpesorn AIS (IpUHATHI BCe €IUHUITHI) cuér
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Tabauna 8.8. Onmcanue perucrpupyeMblx aBapuil (npodoasicenue)

ITapameTrp | Onucanue Dopmysia
IIpornenT KoNMvecTBa CEKyHJ, B KOTOPBIX OBLI
o obHapyzkeH curHai Tpesoru AIS, o oTHOIIEHNIO | 474
%AIS L x 100%
KO BPEMEHHU, IPOIIEAINIEMY ¢ HAYaJa TeCTUPOBa-
HUS
LOF KonmyecrBo cekyH, B TeueHne KOTOPLIX mnpouc- | HakonurenbHbIi
XOZWJIa, IOTEPsT IUKJIOBOM CHHXPOHU3AIUNI cuér
TIporenT KoJMYIeCTBA CEKYHJ|, B TEUYEHUE KOTO-
BIX IIPOUCXOJUJIA [TOTEPs IIMKJIOBOW CHUHXPOHU-
%LOF bbb HpOHEXOA bat 1t PO LOF ¢ 100%
3alUd, 110 OTHOIIEHUIO KO BPEMEHH, IIPOIIE/IIIe-
My C HAQYaJIa TECTUPOBAHUS
KonmyecrBo cexyH, B TedeHne KOTOPBIX IIPO- .
HakonurenbHblit
LOM HCXOJIU/Ia, TIOTepst CHHXPOHU3AIH CBEPXIHKIA | .
qéT
CAS
TIporeHT KOJIMYECTBa CEKYHI, B TEYEHHE KO-
TOPBIX ITIPOUCXOWUJIA IOTEPsl CUHXPOHU3AIUU
%LOM P pomexot P POTMSAIUIT | LOM . 100%,
ceepxumkia CAS, 10 OTHOIIEHWIO KO BPEMEHU,
MPOIIEIIIEMY ¢ HAYaJla TECTUPOBAHUS
RDI KosmmyecrBo cekyn, comepxkammux Jucraniuon- | HakonurenbHbIi
HBIH 1mKI0Boi curHan tpesorn (FAS RAI) cuér
TIporieHT KoJIMYECTBa CEKYH/I, COJEPIKAIIMUX JIH-
CTAHIMOHHBIN IIMKJIOBOM CHUI'HAJ TPEBOI'H, IO OT-
%RDI !t 5 PEBOTH, BDI 5 100%
HOIIIEHUIO KO BPEMEHH, MPOIIEIIIeMy € HAJaa,
TECTUPOBAHUS
KonmuyecTBo cekyH I, copepKaiiyx JIUCTAHIIAOH- .
N . Haxkormmmrenbabrit
RMA HBIA CBEpXIMKJIOBOH curuan tpesorum (MFAS| .
cuér
RAI)
TIporeaT KoJIMYECTBA CEKYHJI, COAEPIKAIIMUX JIM-
CTAHIMOHHBIA CBEPXIUMUKJ/IOBOI CUIHAJI TPEBOI'UA
%RMA " P PEBOTIL | RMA  100%
10 OTHOIIEHUIO KO BPEMEHU, MPOIIEIIIEeMy C Ha-
Jajia TeCTUPOBAHUS
KommyecrBo cekyH1, B TedeHre KOTOPBIX OTCYT- .
. HakonurenbHblit
LSS CTBOBAMA CHHXPOHHSAIWA TECTOBOM MOCIHEsOBA- |
qéT
TEJIbHOCTH
TIporeHT KOMUYECTBA CEKYHJ, B TEUYEHUE KOTO-
bIX OTCYTCTBOBAJIA CUHXPOHU3AIUS TECTOBOMN
%LSS P Y P LSS 5 100%

II0CJIeJOBATEJIbHOCTHU, 110 OTHONIEHUIO KO BpeEMe-
HU, OpomeameMy ¢ HavdaJia TeCTUPOBAHUA
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Tabauna 8.8. Onmcanue perucrpupyeMblx aBapuil (npodoasicenue)
ITapameTrp | Onucanue Dopmysia
KomuyecrBo cekyHm, B TeueHHME KOTOPBIX
PSLP ObLIH 3apErnCTPUPOBAHBI orpuriaresb- | HakomurembHBIH
HbIE/TOJIOKUTEJNbHBIE  NPOCKAJB3bIBAHUS B | CUET
TECTOBO¥ 0CJIeJI0BATEILHOCTH
TIporenT KoOJIMYECTBa CEKYHJ, B TEYEHHE KO-
TOPBIX OBbLIM 3apPEruCTPUPOBAHBI IIOJIOKUTEIb-
%PSLP HbIE/ OTPHIATEIBHBIE IPOCKATL3bIBAHMS B TECTO- | 2 Sép x 100%

BOI IIOCJIe10BATEJIBHOCTHU, II0O OTHOIIIECHHUIO KO
BpeMeHH, IIpoure/anemMy ¢ HavdaJjla TeCTUPOBaHUA

E
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8.4.5 BpemeHHoe pacnpegeneHne codbiTuin

PesynbraTsl n3amepenusi 6a30BbIX MapaMeTpoOB, MIPEJICTABICHHBIE HA
BJIaIKax Owunbkn u ABapun, He JAIOT MOJIHONW MHMOPMAIUKA O COOBI-
THUSX, TPOU3OIIE/INUX 3a BpeMsi TecTupoBanusi: npu aHamse NKM-
TPAKTOB, KaK IPABUJIO, HEOOXOIUMO OIEHUTH HE TOJBKO KOJUIECTBO
ommbOK /aBapuii, HO U UX PacHpeieJIeHue BO BPEMEHH.

s stux ueneit B npubope Bepkyr-MMT npenycmorpena Bo3-
MOXKHOCTD TOJIYU€HUs PE3YJIbTATOB DA30BbIX U3MEPEHM B BU/IE XPOHO-
rpaMM U THECTOTPAMM, UTO HO3BOJISIET OIPEJE/IUTh, HAIIPUMED, KaKOoe
KOJIMYIECTBO OIMMOOK /aBapuil MPOU30IILIO 38 ONPEIAETEHHBIA IIPOMEXKY-
TOK BPEMEHHU, & TAKXKe 3aBUCUMOCTDb MEXK/Iy BO3HUKHOBEHUEM COOBITHIA.

8.4.5.1 Macurrab nsmepeHmuii

ITocTpoenne XxpoHOTpaMM U THCTOTPAMM HAYHETCS ABTOMATHIECKU
1pu crapre 6a30BbIX n3Mepenuii. Kaxk To1bko XpoHOrpaMMa,/ rucTorpam-
Ma BBIMJET 3a Ipeesbl BUANMON OCH BpPEeMEHW, Ha SKpaHe IMOSBUTCH
KHOITKA YMEHBITICHUST MACIITaba «—>.

C MoMeHTa cTapTa U J0 IEPBOTO OJHOKPATHOTO HaXKATHUS HA KHOIIKY
«—>» OJIMH CTOJIOEI] XPOHOIPAMMBI/ TUCTOIPAMMBI COOTBETCTBYET OJIHOM
MunyTe u3Mmepennii. [Ipu ojHOKpaTHOM HaXKaTUM HA KHOIKY «—3» Mac-
mTad yMEHbBINAeTCd B b pa3, T.e. OJUH CTOJI0eI] OyJIeT COOTBETCTBOBATD
5 MuHyTaM u3Mepennii. JaabHeilne HaKaTusd HA KHOIKY «—>» IIPUBe-
JayT K yMeHbinenuto Maciraba B 10 (oqun cronbern coorsercrayer 10
MuHyTam uaMepenwuii), 15, 30 uiau 60 pas. s yBeaudenus: Macuiraba
CJIY2KUT KHOIIKa &+ >», KOTOpasd MOSBJIAETCA Ha dKPaHe I0cje IepBOIo
HaKaTUs Ha KHOIKY «—>».

YT106bI TPOCMOTPETH YACTh XPOHOIPAMMBI/ THCTOIPAMMBI, BBIIIE/I-
IIyI0 3a MPeJesibl BUJIUMOW OCH BPEMEHM, MOXKHO JIMOO YMEHBIIUTD
MaciTab KHOIKO# «— , 100 MPOKPYTUTH XPOHOTPAMMY / THCTOIPAMMY
JI0 MHTEPECYIOIEro COOBITH, TIepeMelTiasl IaJslel] 110 SKPaHy BJIEBO WJIN
BIIPaBO.
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8.4.5.2 XpoHorpamMmmsbl

Bkianka XpoHorpammbl B rpaduteckoii popMe oTobpazkaer HaJIu-
qre OMmuOOK U aBapuil B TECTUPYEMOM ITOTOKE JAHHBIX U UX PACIPEIe-
JIEHUE BO BPEMEHH.

Ha 32-0if MUHYTE H3MEPEHHi ObLIH
3apeructpuposansl omnbku FASE

[

Ba3oBble u3mMepeHus / 16:10

lﬁl

REBE
MFSE
FASE
CRC
BIT
CODE
LOS
AIS
LOF
LOM
RDI
RMA
LSS TucTorpammbr
ALLO
ALL1 s

13maa 13maa 13masa 13mas 13maa 13maa 13 mas
15:45 15:55 16:05 16:15 16:25 16:35 16:45

Puc. 8.12. Briagka «XpoHOrpaMMbI»

,_
o
=

XpoHorpammbi

©8eH: 5B

Baoab BeprukaJibHOM OoCcH IepednceHbl BO3MOXKHbBIE coObITus. He-
JIM B T€YEHUE BPEMEHN U3MEPEHN 3aperucTpUpPOBaHa OITUOKa NI aBa-
pusi, Ha TOPU30HTAJIBHON OCH, COOTBETCTBYIOIIE COOBITUIO 3TOIO THIIA,
MIOSIBUTCA CTOJIOEIT KPAcHOTO IBeTa. Bricora cTosI01a He MEHSIeTCs, 10~
CKOJIBKY OH JE€MOHCTPHUPYET TOJILKO HAJIMYue cOObITHA. ToUYHOEe KoJImde-
CTBO COOBITHIA, IPOW3OIIEANINX 38 OIPeIeIEHHbI MHTEPBAJ BpPEMeEHH,
MOYKHO y3HaTh Ha BKJaJKe [ mctorpammsi.

HauasibHast Touka ropu30HTAIBHON OCH COOTBETCTBYET BpeMeHH Ha-
JaJjia U3MepPeHuii, gajiee 0Ch IPpaayrupyeTcs COTJIACHO BHIOPAHHOMY Mac-
mrrady.
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8.4.5.3 T'ucrorpamMmsbl

Bxknagka «I'mcTrorpaMmbl» mO3BOJISET 3PUTEILHO ONMEHUTDH KOJIUYe-
CTBO OMUOOK U aBapHil, IPOUIOIIEANINX B OIPEICTEHHBIN IEPUOJT Bpe-
MEHW, U UX pacupejesieHne 0 BpEMEHHOU OCH.

3a 3 MHHYTBI H3MEPEHHI 3apPETHCTPHPOBAHO
30 cexyHn, copepxaiiux curnan tpesoru AIS

/

Ba3oBble n3mepeHns / 16:14

HE

le+02

@
7

le+01

.i

-
o
=

1e+00

T T T T RALE T 1
13mas 13maa 13maa 13mas 13maa 13maa 13 mas
16:14 16:24 16:34 16:44 16:54 17:04 17:14

le+02 1

le+01

1e+00

T T T T T 1
13man 13masa 13man 13mas 13masa 13mas 13 mas
16:14 16:24 16:34 16:44 16:54 17:04 17:14

Puc. 8.13. Brimagka «['ucrorpammbr»

R_IId B

OHOBpEMEHHO MOXKHO HAOJIIOIaTh 38 JABYMsSI JIIOOBIMU COOBITHSIMIU.
OxkHO BBIOOPA COOLITHST OTKPLIBACTCS TIPU HAXKATHN Ha KHOTIKY C Ha3Ba-
HUEM COOBITHS, PACIIOJIOYKEHHYIO B IPABOM BEPXHEM yIJIY THCTOIDAMMBI.

IIpu obnapyrkenHuu coObITUS 3aAHHOIO THUIIA, HA I'PApUKE MOTABUT-
cst CTOJIDEI], BBICOTA KOTOPOTO OYIET YBEJIUUUBATHCS [IPU O0HADY XKEHUN
COOBITHUIT 3TOTO THUIIA B T€UECHUE MUHYTHI HAOJIIOICHUI.

Beprukanbaas och rpajyupyercs JorapudMUUIEcKn U OIIPEJIeJIsier
KOJIMIECTBO OIMIUOOK MJIM KOJUIECTBO CEKYHJI, TOPAYKEHHBIX aBAPUSIMHU.

Havasibrast Touka ropusoHTagbHON OCH COOTBETCTBYET BPEMEHH Ha-
Jajia M3MEPEHUid, Jajiee OCh IPAIyUpPYETCsl COIIACHO BHIODAHHOMY MAac-
mrrady.
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9. NeHepauyus ownbok

ITpunoxenne «E1 — lenepariust cobbITHi» 1103BOJISET OCYIIECTBUTD
BCTABKY PA3JIMYHBIX TUIIOB OIMMUOOK W aBapuil B IeperaBaeMbIil T10-
Tok E1.

« Aranus KM leHepayma co6bITUiA 16:12

OwmnBKK

ANUTENBHOCTE —‘

Konwuecteo ,—Kmd).uujwﬁun—‘

T mE-g

Puc. 9.1. Ilpunoxenne «E1 — I'eneparust cobbrrmits

- |
|

I

Crapt

@ &]e]s]e]e]s]s 5]

9.1 OO6wwme HacTpoKK

OKHO IPUJIOKEHUST COCTOUT U3 IByX obsacreii: Ownbkn nu Asapun.
B kaxmoit obsracTu paciosioyKeHbl KHOIKN ¢ 0003HAYEHUEM THUIIOB OIIHU-
6ok /aBapuil U 110JIsI ISl HACTPOWKH 11apaMeTPOB I'eHePaIUH.
s reHepalinu cOObITHS HEOOXOIUMO BBIITOJTHUTD CJIEYOIINE IeiCTBUS.

1. BeiOpaTh TUIl TeHEPUPYEMOTO COOBITHS, HAXKaB Ha KHOIKY C 000-
sHaveHueM tuna ommbku/aBapun. HaspaHnue BIGpAHHOIO COOBI-



56 I'EHEPAITUS OIIIUBOK

TUS OTOOPA3UTCS Ha KHOIKE B IIPABOM HIKHEM YTUIY SKPaHA.

2. 3amaTh mapaMeTrpbl TEHEPAINH COOBITHS: KOJIMYECTBO OIMMUOOK,
TEMII, JJINTETbHOCTD.

3. Haxarp na knonky CrapT — ommbka/aBapusi ¢ yKa3aHHBIMU T1a-
paMeTpaMu reHepanuu OyIeT rmepejiaHa B IMOTOK.

Takyke remeparuio COOBITHII MOYXKHO 3aIlyCTUTH C IIOMOIIBIO [IPU-
jgoxkenust «Ananus E1 — BasoBble uamepenusi», HazkaB Ha KHOIKY C
Ha3BaHUEM COOTBETCTBYIOIIETO COOBITHUsSI: B Te€UeHUE BCEr0 BPEMEHU re-
Hepalnyu TOYKa Ha KHOIKe OyIeT MUTaTh KPACHBIM I[BETOM.

Crmcok reHepupyeMbIx OIMUOOK /aBapuii B 3aBUCUMOCTH OT CTPYK-
TYPBI IOTOKA MIPUBEIEH B TAOIUIE HUXKE.

Tabumia 9.1. CobbITHSI IPY PA3IUYHON CTPYKTYPE MMOTOKA

Bes
CobbiTue CTPYKTY- NKM 30 | KM 30C| KM 31 | KM 31C

pbI
CODE + + + + +
BIT + + + + +
CRCE - - + - +
FASE - + + + +
MFSE - + + - -
REBE - - + - +
PSLP+ + + + + +
PSLP— + + + + +
LOS + + + + +
RDI - + + + +
AIS + + + + +
RMA - + + - -
LOF - + + + +
LSS + + + + +
LOM - + + - -
ARTF + + + + +
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9.2 TeHepauusa ownbok

Konwuecteo Temn

w « 1e-07 >

Puc. 9.2. [Tapamerpsl rerepaiiuu ommuboK

st reHepanuu ommbOK HEOOXOANMO 3a1aTh KOJUIECTBO OIIMOOK
1 TeMII. 3HaYeHHe IapaMeTpa «TeMII» COOTBETCTBYET YacTOTE BCTaB-
K1 omubOK B mOTOK. Hampumep, eciu 3HadMeHUE HapaMeTpa <«TeMIT»
BBIOpaHO paBHBIM le3, a KoJmdecTBO ommnbOOK cocrtasiser 10, 3T0 co-
OTBETCTBYET BCTaBKe ONHOI ommnbkn Ha KaxkKable 1000 6T J1aHHBIX Ha
npotsikennn 10000 Our.

[Tpu maxkaruu Ha KHOUKY BeckoHeuHas Oyner mpousBejieHa HeIpe-
pBIBHASI TeHepaliisl BEIOPAHHOM OIMUOKY C 33 aHHBIM TEMIIOM.

9.3 [TleHepauyus aBapum

JmrensHoCTL

15

Puc. 9.3. I[lapamerps reHepaiuu aBapwuii

s remepanuu aBapuii HeOOXOIMMO yKa3aTh JUIMTEIHLHOCTH T'eHe-
paruu: 3aJaTh InucjaoBoe 3Hadenue B npenesiax 0,1-5,0 ¢ uan BeIOpATH
BeckoHeuHas.

[Ipu HaxkaTum Ha KHOUKY DBeckoHeuHasi OyJieT mpousBejicHa Helpe-
pPBIBHASI TeHepallisl BRIOPAHHON aBapuu.
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10. DoxurtTtep

[Mpunoxenust «Anamuz E1 — xurrep», «Anamusz E1 — JTF» u
«Anamuz E1 — MTJ» mo3BOISIOT MPOBEPSATH COOTBETCTBHE JIXKUTTE-
pa JIOIyCTUMBIM HOpMaM B cooTBercTBum ¢ Pekomenmarueit MC-T
G.823, npoBOAUTHL U3MEPEHNE U MEHEPAIUIO JKUTTEPa B COOTBETCTBUI
¢ Pekomenmanmeit MCD-T O.171, BBINOIHATL aHaINU3 MepeaaTOIHON
XapaKTEePUCTUKH JIZKUTTEPA U OIPEIESIITh BEJINUUHY MAKCUMAJIBLHO J10-
IIyCTUMOTO JIZKHUTTEPA.

10.1 Cxembl nogkntoveHus npubopa

Cxembl nojik/II0YeHust npubopa st uamepenus jpkurrepa, JTEF u
MTJ mpencraB/ieHbl HA PUCYHKAX HIXKE.

Rx
— > | bepkyT-MMT

Puc. 10.1. U3mepenne mKATTEPA HA BBIXOIAE CETEBOIO 3JIEMEHTA

CUMHaJ C CrHycouzanbHbIM
DXKUTTEPOM (BXOLHOW OXUTTEpP)

bepkyT-MMT

CUrHan C CMHyconganbHbIM
BXXUTTEPOM (BbIXOAHOW AXUTTEp)

Puc. 10.2. I3mepenune nepesaTouHOil XapaKTePUCTUKU JZKATTEDPA

CUrHan c cmHycounaasibHbiM
AXNTTEPOM

BepkyT-MMT

obHapy>xeHue owmnbok

Puc. 10.3. l3mepenne MakCUMAaIbHO JOIIYCTUMOTO JIZKUTTEPA
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A KUTTEP

10.2 T[lpoBepeHue namepeHuii

Jl1st m3Mepenns JKUTTEPa TPUHIMAEMOr0 CUTHAJIA HeOOX0IUMO BbI-
MOJTHUTD CJIEIYIOIINE JTeUCTBUS.

1.

[ToakmounTh TPUOOP B COOTBETCTBUU C OJHOM U3 CXEM, IIPEICTaB-
JIeHHbIX Ha pucynkax 10.1, 10.2; 10.3.

[IpousBecTn HACTPOWKY 3JIEMEHTOB NpuioxKeHusi «Anamms E1 —
Jluneiinstit unrepdeiics (cm. 1. 6, c. 17).

BeimmoiHuTE HACTPOWKY 3/IeMEHTOB IpujoKeHus: «Anamuz K1 —
Bpemennbie naTepBasibl» (cM. 1. 7, c. 23).

[epeittu k mpunoxkenuto «Ananuz E1 — Jlxkurrepy, « Anams Kl
— JTF» nwmn «Anamuz E1 — MTJ». Ecin npeanonaraercst ocy-
mecTBATh anamns JTF u MTJ, BeinosHuTE HACTPOIKY napaMeT-
POB reHepalyy JKuTTepa: B rpyie [eHepauns gxutTepa 3a/aTh
YPOBEHb U 9aCTOTY JIZKUTTEPA.

Haxkare na kHOnKy CrtapT. Ilpu HEOOXOMMMOCTH 3aIlyCTUTh IeHe-
paInmio JKUTTEpa, HayxkaB Ha KHOMKY CtapT B rpymme [eHepauns
mkuTTepa npuitokenust «Ananuz E1 — Jxurreps.

10.3 TleHepauusa pxxuttepa

B mporiecce remeparun JKUTTEPa B IepeJaBaeMbIii TpUOOPOM CHT-
HaJI BHOCUTCA TAPMOHUYECKUN JIZKUTTEP 3a/laHHON 4aCTOTHI U YPOBHA.
leneparus KuTTEpa MPOU3BOIUTCSA B COOTBETCTBUU ¢ PekoMen narmeit

MCS-T O.171.

ITpumevarue: Ipu reHepanny JXKUTTEPa J0I2KHA UCITOIb30BATHCST

BHYTPEHHAA CUHXPOHU3AIINA.

Jlns 3ajianust ypOBHSI U YACTOTHI JXKUTTEPa HEOOXOIUMO HAYKATH
HA COOTBETCTBYIOILYIO KHOIKY B rpynne [eHepauns mKnTTepa Hpuiio-
xennst «Awanusz E1 — Jlxxurreps. IIpu 3T70M OTKpoOeTCst IHAIOTOBOE

OKHO, TIpejicTaByienHoe Ha puc. 10.4.
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— Amnnutyga, Ulpp

- BT -

—— YacTtoTta, Ny

8-

Puc. 10.4. Hacrpoiika remepaTopa JzKUTTEPA

BBox 3nadenuit ocyIecTBiasgeTcs Ipu HAXKATUU HA KHOIIKH D / E
WK C IIOMOIIBIO 3KPaHHON KJaBUATypPbl, KOTOpPas OTKPLIBACTCA IIPU

HaXKaTHU Ha 00/IaCTh MeEXK/1y KHOIIKaMHU \j/
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10.4 [OxutTep
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« AHanus UKNM DHuTTEp 14:43
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Tekywymii: 0.036

(=]
L

Bpems, cek

Puc. 10.5. Pesysnbrarsl usmepenus JKATTEPA

PesynbraThl n3Mepenuns JRKUTTEPA MPEJICTABISIOTCS B BHJE XPOHO-
rpaMM Jijisi JIByX TUIOB u3MepuTeabHbiX dusabrpos: @PBY (18-100 k')
u @HY (20 I'ii-100 k).

IIpenenbao momyctmMoe 3Hadenne aMILUTyabl B ciaydae OHY co-
crapysier 1,5 Ulpp, B ciayaae ®BY — 0,2 Ulpp. O6s1acTh XpoOHOIpAMMBI,
[IPEBBIMIAIOINIAS ITO 3HAYEHHE, OTOOPAKAETCS KPACHBIM IIBETOM.

Ha rpadukax BEIBOISITCST MAKCUMAJIBHOE U TEKYIIEe 3HAUEHUST JIYKUT-
Tepa B IPUHIMAEMOM CHI'HAJIE.
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10.5 JTF

IlepenaTodnast xapakTepUCTUKA JXKATTEPA MIPEICTABISIET COOO OT-
HOIIIEHUE BEJIUIUH BXOJHOI'O U BBIXOJHOIO JIZKUTTEPA CETEBOTO 3JIEMEH-
Ta.

IIpu m3mepenun JTF B kanan BBOgUTCS MKUTTEP B COOTBETCTBUU
¢ Mackoii, onucannoii B Pekomenmanuu MCI-T G.823, u usmepsiercs
3HavYeHne BBIXOMHOTO KuTTepa. Pacuér JTF npowusBomurcs mo dop-
MyJIe:

JTF(f;) =20log M,
Jin(fi)

rje Jout(fi) — BesmamHa BBIXOJHOTO JKUTTEPA; Jip (fi) — Besmanna

BXO/IHOT'O JI2KUTTEPA.

. m 5_' A
o
= ]
= 5 busssdesse %, o
LOF i G.736
] (no bHBI y3en)
LOM 5
= "
rRMa | 197
. —20_'
i G.736
] (tp THEIIA y3en)
25 -, :
- 100 1000 10 000 100 000
f,ry

Puc. 10.6. Pesynbrars: usmepenust JTEF

Ha rpaduke orobparkatorcs iBe MacKu B COOTBETCTBUU ¢ PekomMen-
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4 A KUTTEP

narpeit MCO-T G.736 [7]: qyist JOKaJIbHOrO y3J1a U Jyist TPAH3UTHOTO
y3na. Takxke na rpaduke orobpazkaiorcs paccuntannble 3uadenus JTF
B BHJIE TOYEK, NMEIOIINX PA3JINYHBI IIBET B 3aBUCUMOCTH OT TOTO, IIO-
najiaeT 3HavYeHne B MacKy WM HeT.

. [ ] npowno 00:10:09, octanock 02:01:31 ]
2100 3|
LOF || & ]
=
S .
g
LOM E 10 3
] .
G.B2
. | [
B .
— T T ——TT T —— T
- 100 1000 10 000 100 000
f,ry

Puc. 10.7. Pesynbrars! usmepenus MTJ

ITpu nzmepennn MaKCUMAJIBLHO JOITYCTUMOTO JIZKUTTEPA CUTHAJL C CU-
HYCOUJIAJIBHBIM J>KUTTEPOM MeHEPUPYETCsi IPUOOPOM U TIepelaéTcst Ha
BXO/I TECTUPYEMOT'O CETEBOr0 3jieMeHTa. s Kaxk/10# 9acToThl aMILId-
TyJa JPKUTTEPA YBEJIMIUBAETCSI JI0 TeX 0P, TIOKa He OYIyT OOHAPY KEHbI
ONIMOKYU WJIM [TOTEPST CUHXPOHUBAIIIH.

PesynbraThl n3mMepeHnst MAKCUMAJIBHO JTOITYCTUMOTO JIZKUTTEPa ITPel-
CTaBJICHbl Ha PUCYHKE HUZKE.

Ha rpaduke oTobpakaercsi Macka MaKCUMAJIBHO JOITYCTUMOTO JIZKUAT-
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Tepa B coorBercTBru ¢ Pekomennarmeit MCD-T G.823 [8]. Toukamu Ha
rpaduke 0TOOPaXKAIOTCsI 3HAYEHUS aMILIUTY/ 1Bl JZKUTTEPa, KOTOPBIN pe-
aJIbHO BBIJIEPXKUBAET 000PYJOBAHUE.
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11. ®opma nmnynbca

[Ipunoxkenne «Ananunz E1 — @opma uMmiysibcay MO3BOJISIET IIPO-
U3BOJIUTH ABTOMATHIECKYIO IIPOBEPKY COOTBETCTBUST (POPMBI HMITYIbCA
mabJjiony, ykazananomy B Pekomenparuun MCI-T G.703, a Takxke 1mpo-
CMATPUBATH OCIMJLIIOIPAMMY CUTHAJIA.

11.1 [lpoBeaeHue namepeHuii

st anauza GOPMBI UMITYJIHCA U IIPOCMOTPA OCIIAJLIIOIPAMMBI HEOO-
XOJVIMO BBIIIOJIHUTD CJIEYIONIe JIeHiCTBUSA.

1. HopkmounTs npubop K Tectupyemomy MKM-rpakTy.

2. IlpoussecTn HACTPOUKY 9JIeMEHTOB NpuioxKeHus «Anamms E1 —
Jluneitubrit uarepdeiics (cm. ri. 6, c. 17).

3. Ilepeiitu xk mpuiaoxkennio «Anaums E1 — @opma nMmmyiascas. 1lpu
Ha)KaTuu Ha KHONKY PopmMa nmnynbca orOpasuTcsi OJUHOTHBII
UMITYJIbCA, TP HaykaTuu Ha KHONKy Ocumnnorpamma — ocimi-
JlorpaMMa.

4. Jlns obHOBIEHUST M300PaKeHNsT HEOOXOIUMO HaXKATh HA KHOIIKY
®opma umnynbca win Ocymnnorpamma.

11.2 ®opma umnynbca

[Ipunoxenue «E1 — @opma UMITyJIbCay TMO3BOJISIET MIPOCMATPUBATH
OUHOYHBIN UMITYJIBC, C(OOPMUPOBAHHBIN CTPOOOCKOITMIECKIM METOIOM
U3 HECKOJIbKUX UMITYJIbCOB JIMHEHHOro curnaja. VMiyabe aBroMmaTutie-
CKU ITOMEIAETCS B IIA0JIOH Iy TEM MaCIITaAOUPOBAaHUS 110 BPEMEHU U aM-
wintyje. TakuM o6pa3oM MpoBepseTcs COOTBETCTBHE (DOPMbI UMITYJIHCA
Macke, onucanaoil B pekomengaruu ['TU-T G.703.
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W Dopma MMAynbca 19:56

u,B B
. rd T [ 2-5
. 3.04B10.12 aE
LOF 34 '\r . -0
LOM v \
2| | .35

3432 He

i A
J ] | N

T T 1 t, HC
0 100 200 300 400 500

Puc. 11.1. Tlpunoxenne «E1 — ®opma umiynbcas

CITIH
-(?_
§

Ha rpaduke orobpaxkarorcst pacaéTHbIE 3HAUCHUST AMILTUTY/ b, JJTH-
TeJIbHOCTU UMILYJIbCA, BpeMeHH HapacTaHus u ciaja (1o yposusM 10%
u 90% or ammymTyael curaasna). dacts rpaduka, BeIXOJIINAs 3a pe-
JIeJIbl MaCKH, OTOOPaKaeTcsi KPACHBIM IIBETOM, YACTh, HAXO/IAIIASCT B
pejiesiax MacKu, — 3€JIEHBIM.

N3z-3a ocobennocTeit aaropurma m3MepeHus: Gopma n300parkEHHO-
IO Ha KPaHEe UMITYJIbCA MOXKET OTJIMYATbCA OT PeasibHON (MHOroYmc-
JIEHHBIE y3KHe BBIOPOCHI HA OCIHJIJIOIPAMME) IO OJHON U3 CJIEJLYIOIIIX
MIPAYNH:

— aMIUIITY/Ia curHaja npesbimaer 4 B (nepenosaenue);

— HUMeeT MeCTO JIKUTTEDP JIMHEIHOI'0 CUTHAJIA;

— B JIMHUU HPUCYTCTBYET PEryJIAPHDLIA JIMHEHHDLI CUrHaJl

(nHanpumep, B GOJIBIIMHCTBE BPEMEHHBIX HHTEPBAJIOB
nepegaéres 0).

L7151 BBISICHEHU ST TPUYIUHBI NCKAYKEHN CIIeTyeT TPOCMOTPETH OCIIHII-

JIOTpaMMy cHTHaJIa Ha BkJajake Ocunmnnorpad u coaep:KuMoe moToKa B
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npuioxkennn «Anamu3 E1 — IIpocmorp jganubixs» (em. i 12, ¢. 69). B
cIIyvae PeryJIsIpHOTO CUTHAJa CJIedyeT M3MEHUTH 3allOJHEHNEe BPEeMeH-
HBIX MHTEPBAJIOB WK MOJATh B KaHas curaajg AlS.



70 DOPMA MMIIVYJIbBCA

11.3 Ocuunnorpamma

OcmunorpaMMa TIpeicTaBasgeT coboit OJHOKPATHYIO BBIOOPKY JIU-
HEHHOTO cUrHaJIa 3a uHTepBaj 6 Mkc. [looca mponyckanus B 9TOM pe-
xkume 0,01—10 MI't. Ecan ammmutyma curaadgia npessiiaer 4 B, #Ha oc-
[UJLJIOIPaMMe MOIYT HabJIi01aThest ocTphie nuku (nepenossenue). Cun-
XPOHUBAIUS OCYIIECTBISIETCS OT HAPACTAIOIIETo (PPOHTA UMITYIHCA.

IIpumep ocrumorpaMMbl TOKa3aH Ha puUcyHKe 11.2.

W dopma umMnynbca 19:56

u,B aB

296 B

LO

)
i
—
o

-3.52

LOM
-9.54

-3.04 T

S

r T T T T T T t, MKC

0 1 2 3 4 5 6
iy Vi

Puc. 11.2. OrobpazkeHne OCIUIILIOrPaMMBbI

©iFE: 08

ITpumewarue: npu CHUKEHUY yPOBHsSI CUTHAJA 70 3Hadenus 1,5 B
IIPOUCXOUT ABTOMATUYIECKOE JIOTIOJIHUTEJILHOE YCUJIEHUE CUTHAJIA.
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12. NMpocmoTp AaHHbIX

[Mpunoxkenne «Anamuz E1 — IIpocMoTp JaHHBIX» TO3BOJISIET OCY-
MIECTBJIATH TPOCMOTD U pejakTupoBanue Sa/Si, CAS-6utos, a Takxke
npocmorp cioB FAS/NFAS u comepzkumoro kajpa.

12.1 Sa/Si butsl

« Ananus KM MpocMoTp AaHHBIX 19:58

Si Sa, Sas Sag Saz Sag

SMF1 0000 0000 0000 0000 0000

LOF

FAS/NFAS

LOM

SMEIl 0000 0000 0000 0000 0000

SMF 1

SMF Il

©i18: B8

Cron

Puc. 12.1. Bkuazka Sa/Si

Hannble, orobpazkaemble Ha BKJaJIke Sa/Si OuTbl, pasjesieHbl Ha
nBa Oj0Ka, 0bo3HaUYeHHBIX Kak Rx m Tx. B Gjoke Rx orobpazkarorcst
IIpUHUMaeMble JaHHbIe, B OJIOKe TX — IepegaBaeMble.

Sa/Si-6uTsl 0TOOpaXKaTCs s 1ByX moanukiaos — SMFI u SMFII.
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Si — mepBbiil 6uT ciioBa FAS, 3ape3epBUpPOBAHHBIN JIJIsT MEXKJIyHA~
posHoro ucnosb3oBanus (B ciydae MKM30/MKM31) win mst KonTpo-
ast onm6ok o CRC (B corywae UKM30C/MMKM31C).

Saa—Sa8 — cayzkebHble OUTHI, onucannbie B Pekomengarun MCI-T
G.704 [9].

st Havasia/ocranoBku OOHOBIIeHMsT MHGOPMAIMU Ha KpaHe HeoD-
xoAmuMo HaxkaTh Ha KHOIKy Ctapt/Cron.

[Tpu maxkarum Ha KHONKY Rx=Tx 3Hauenus Sa/Si-6utoB u3 6i0Ka
Rx konmpyiored B Tx.

Buauenusi Sa/Si-6uTOB Ha INepesady JIOCTYNHBI JJIS PEIAKTHPOBA-
Hust. J1jist 97010 HEOOXO MO HAYKATh HA KHOIIKY CO 3HadYeHusiMu Sa/Si -
OUTOB, KOTOPBIE HY?KHO M3MEHHUTD, ¥ B OTKPBIBIIEMCSI OKHE 3aJ1aTh Tpe-
Oyemoe 3HAYEHHUE.

Sa/Si-6uThl, 3HAYEHUST KOTOPBIX OTJIMIAIOTCS JIPYT OT JpyTa B OJI0-
Kax Rx m Tx, moacBedanBaioTcst KpaCHBIM I[BETOM.

ITpumenwarue: upu seibope noroka MKM31C (MKM30C) Si-6urst

HEJOCTYIIHBI JIJIsd PEAaKTUPOBaHUA.
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12.2 CAS outbl

CAS 6uThl UCIONIB3YIOTCS sl Tlepegadl CUTHAIN3aIlU B IIeCTHA-
nnarom BU kamapos nmoroka MKM30.

« AHanus UKNM MpocMoTp AaHHbIX 19:59

LOF

FAS/NFAS

Kagp

Puc. 12.2. Bxiagka «Curnanbabsie outbl CAS»

ITpumewanue: npu Boioope nmoroka MKM31 Britajgka curHanbHble
6utsl CAS menocTytHa.

Jlannole, oTobpaskaeMble Ha BKIaJIKe curHansHble butel CAS, pasne-
JIeHBI Ha JBa OJ10Ka, obo3HadeHHBIe KaK Rx m Tx. B 60ke Rx orobpa-
JKaloTCsl IPUHUMAaEMbIe JIaHHble, B OJI0Ke TX — IepeaBaeMble.

st Hauasa/ocraHOBKY OOHOBJIEHNsT MHMOPMAII HA SKpaHe Heob-
xo/Mo HaxkaTh Ha KHorky Crapt/Cron.

IIpu maxkatun na kHOUKY Rx=-Tx 3uHadenus CAS-6utoB u3 Gsoka
Rx xommpyrorcs B Tx.

Suauvennss CAS-6uToB Ha Mepesady JOCTYITHBI JIJIsT PeTaKTHPOBa-
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aus. st 9Toro Heob6XoauMO HaKaTh Ha KHOIKY co 3HadeHusiMu CAS -
OUTOB, KOTOPbIE HEOOXOMMMO U3MEHNUTh, U B OTKPBIBIIIEMCSI OKHE 33J1aTh
TpebyeMoe 3HaYEHUE.

CAS 6uThl, 3HAYEHNS KOTOPBIX OTJINYAIOTCS APYT OT JIpyra B 6JI0KaxX
Rx u Tx, H0ICBEYNBAIOTCI KPACHBIM LIBETOM.

12.3 nMpocmotp FAS/NFAS

Curnan FAS mepenaérca B mysnesom B 49éTHBIX KaJIpOB, CUTHAJ
NFAS — He4éTHBIX. DTH CUTHAJIBI UCIOJIB3YIOTCS JIJIsT CHHXPOHU3AIINN
MEXKJIy TTPUHUMAIOIIEH U TIepe/IafoIieil CTOPOHAMMU.

W MpoCcMOTP AaHHbIX 20:00

. FAS NFAS
. l1 2 3 456 78l1 23 45%67 gl
clojojo|1|1|0|1|1|/0|1|0|0|D|0|D]|0O
LOF
2/o0/o0|o|1|1|0|1|1|/0|1|0|0|D|0|0O]|0O
LOM
4/0/0/0|1|1|0|1|1|1|1|0|0|D|0|0D]|0O
.500011011010000007
.310011011110000009
10000110111100000011
.12000110111100000013
14/1/0/0|1|1|0|1|1|/1|/1|0|0|D|0|0]|0]15

Puc. 12.3. IIpocmorp FAS/NFAS

Bkuiagka [Mpocmotp FAS/NFAS nossossier mpocMorpersb JlaHHBIE,
nepeaBaeMble B JsiioboM u3 32 BU (Bkimowasi cioBa FAS/NFAS) na
MpOTsKEeHNN 16 KaIpoB.



12.4 IIpocmoTp Kazpa 75

st Havasia/ocranoBKu OOHOBJIeHMsT MH(MOPMAIMU Ha KpaHe HeoD-
xoAmuMo HaxKkaTh Ha KHOIKy Crapt/Cron.

Bribop BU m151 mpocMoTpa OCyIECTBISETCS IPU HAYKATHN Ha, KHOTI-
Ky FAS.

P030BLIM LIBETOM BBIAEJIAIOTCA T€ OUTLI, 3HAYEHUE KOTOPBIX OTJIU-
JaeTcs OT yKasaHHbIX B Pekomenmanuu MCO-T G.704.

12.4 T[NpocmoTp kKagpa

W MpocMOTp AaHHbIX 20:01
BH 0 - 15 BH 16 - 31
I 1 2 3 4 5 5} 7 g I 1 2 3 4 5 5} 7 g I

ofof1JofoJofo]ofoJoJo]JoJoJo]o[o]o]|s
. tfofofr]ofo[a]a]alo[s]ololo[a|1]1]sw
z2{of1f1]ofoflofofo|1]o[2s|1]olof[1]1]m
(Lel? {11 fof{a]oflola{1|1]ofo|1]olofo]|1]um
a{of1fofofolols]{of1]o[1]o]1]o]o]|1]|=0
Lom s{1[1fafofafola{arfola]2r]ofala]al1]|=a
sl1]ofofof1|afa]of1]a]21|1]o]lofo]o]|==
. slofala{afalolo{afolafola]aa]a]1]es
s{lofoflr]ofafafof{1|1]a]ofofolofo]|1 ]|z
. al1|1|1]of1|1]o]o|o|ofo|o|o]lof[o]|o]|=
w111 ]o[s]r]olo[t|oflofo]|o|[1]1]0]=
mwlo|1|1]of[s]olr]lofo|oflo|o|o|o][1]|1]=
z{lo|1|1]of[1]olola][o|oflo|1]|o|[1]0o]0]=s
. EFlo|1|1a][1]alola|oloflofo|1|o]1]0]=
wlo|1|rlafoe|alalafola|la|a|{2]o]o]o]=
wslolofloflo[s|alalafolola|{a|{2|a]o|1]|a

Puc. 12.4. IIpocmotp kagapa

Ha Bxitazke [MpocmoTp Kagpa orobparkaeTcst coaepskumoe Beex 32 BI.
st navasia/ocranoBku 0OHOBIIEHNsT MHGOPMAIY Ha SKpaHe Heo0-
xoamuMo HaxkaTh Ha KHouKy Crapt/Cron.
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13. CoxpaHeHue/3arpy3ska pe3ynbTaToB
n3mMepeHunin

=
Kwaomnka = 0TOOpaXkaeTcs B PeKMMe M3MEPEHUl B JIEBOH 1acTh
9KpaHa MeK]Iy ITaHeJbI0 HHINKATOPOB COCTOSTHUSI TECTUPYEMBIX UHTEP-
deiicoB u UKOHKOM cTraTyca barapen. OHa IpegHa3HAUEHA JIJTsT COXPaHe-
HIsI/3arPY3KH PE3yJIbTATOB M3MepeHuil JKuTTepa, GOopMBbl UMITYJIbCA,
MTJ, JTF u 6azoBbix usmepenwnii. [Ipn HaxKaTum Ha 3Ty KHOIIKY IIOSIB-
JIsIeTCs OKHO, TIPEJICTABJIEHHOE Ha PUCYHKE HUZKE.

OTuéT

CoxpaHuTb

3arpysnTb

g )

Puc. 13.1. Coxpanenne/3arpy3ka pe3y/IbTATOB U3MEPEHUI

ITpumeuarue: BO BpeMsi IpoBeieHnst naMepennii kaonkun Coxpa-
HUTb 1 3arpy3nTb CTAHOBSATCS HETOCTYITHBIMIA.

Kronka CoxpaHuUTb JIOCTYIIHA TOJBKO IOCJIE 3aBepINeHUs] n3Mepe-
ouii. [lpyn HaxKaTnm Ha JAHHYIO KHOIKY IIPOMCXOJUT MeHepalusi U CO-
XpaHeHne OTUETa, a TaKxKe OoTobparkeHne OKHa ¢ MH(OpMAIneil 0 TOM,
B Kakoil ¢ails1 66T COXpaHEH OTIET.

OTY8TBI COXPAHAIOTCS B CJIELYIONINE KATAIOTH  :

/home/user/bercut_mmt/el/g821_g826 — 6a30Bble U3MEPEHUSI;

/home/user/bercut_mmt/el/jitter — mKurTEp;

1Ol’II/IC&HI/Ie CTPYKTYPBbI KaTaJIOr'OB IIPUBEJICHO B IIPUJIOZKCHUN C.
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/home/user/bercut_mmt/el/pshape — dbopma uMIyIbCA;
/home/user/bercut_mmt/el/jitter — mxurTep;
/home/user/bercut_mmt/el/mtj — MTJ;
/home/user/bercut_mmt/el/jtf — JTF.

Kronka 3arpy3uTb mocTyiiHa 10 IpoBeeHust naMepenuii. [lpu na-
JKaTUM Ha JIAHHYIO KHOIIKY ITOSIBJISIETCS JIMAJIOTOBOE OKHO, ITO3BOJISIO-

1mee BBIOpATH 3arpyzKaeMblii OTYET M3 CIUCKA COXPAHEHHBIX OTYETOB
(cm. puc. 13.2).

28 despana 2000 17:04:48
28 despana 2000 18:49:39
07 anpena 2011 17:20:35
12 anpena 2011 14:36:51

Puc. 13.2. Cuncoxk coxpaHEHHBIX OTYETOB

[Tpu nazkarun Ha KHONKY OTKPbITh BLIOpAHHBIH OTYET OTOOpayKa-
eTcsl B COOTBETCTBYIOIEM OKHe (cM. puc. 13.3).

[Ipu HaxkaTun Ha KHONKY OTMEHa JUAJIOrOBOE OKHO 3aKPBIBAETC.
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(R Ba3oBbie U3MepeHuns
<0 APESUIAL 12 anpens 2011 14:36:51 19:14
. ( npowno 00:00:04, octanock 00:04:56 )
. Los ac 100.0 %
ST
LOM LOF oc 0.0%
LOM Oc 0.0%
. S
RDI Oc 0.0%
. RMA Oc 0.0%
q LSS Oc 0.0%
- PSLP Oc 0.0%
W [00"05""" Ji“

Puc. 13.3. Oruér 0 npoBesEHHBIX N3MEPEHUAX

B zarosoBke okHa npusejeHa wHMOpPMAIUS O JaTe U BPEMEHH CO-
XpaHEeHUsI OTYETA.

ITpumevarue: npubop Bepkyr-MMT mnozBosisier TPOU3BOIAUTD
9KCIIOPT BCeX coxpaHEHHbIX 0TuéToB Ha USB-Hakomurens. [logpobroe
omnmcanue mnpejcrasieno B Opomrope «BepkyT-MMT. Yuusepcasib-
HBIIl aHAJIU3ATOD TEJEKOMMYHUKAIMOHHBIX ceTeil. PyKoBOICTBO 110 9KC-
TLTyaTaIun ».
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14. MeTtoauka nosepku

[Tosepky nputopa BepkyT-MMT ¢ momyiaem El ciemgyer mpouns-
BOJIUTH HE PEXKe OJIHOIO pa3a B TPU I'0Jia U II0CJe KarXKJ0r0 PEMOHTA B
COOTBETCTBUM C METOJINKOI MOBEPKHU, OMUCAHHON HIUXKE.

14.1 OO6uwue ceeageHus

Hacrosmas MeToiuKa ycTaHABINBAET METOILI U CPEJCTBA ITEPBUY-
HOI1 U IIEPUO/INYECKON TIOBEPKH aHAIN3ATOPA YHUBEPCAJIHLHOTO TEJIEKOM-
MyHUKAIMOHHBIX cereii BepkyT-MMT (nanee — anajmsaropa) ¢ Mo-
nynem El.

14.2 Onepauyuun noBepku

[Ipu mpoBeileHNY MOBEPKHU JOIKHBI ObITH BBITTOJTHEHBI OTIEPAITAN T10-
BEpKWU, yKazaHHble B Tabir. 14.1.

Tabmuma 14.1. Onepanuu oBepKu

ITpoBenenue | IIpoBenenue

onepanun onepanumn
Pasgen part part
HaumenoBanue omepanumu npu npu Irepuo-
METOAUKN . o
HepBI/I‘{HOI/I ANYdeCKon
oBEepKe oBEepKe
Buemnuit ocmoTp 14.8.1 Ha Ha
OnpoboBanue 14.8.2 Ha Ia
Ornpegesenne MOrpenHoOCT yCTaHOB-
PEHCIICHUE TOTD Y 14.8.3 Ta Ta
KN TaKTOBOU Y9aCTOTHI
OH e1eJICHUE ITapaMeTPOB BBIXOIHBIX
pes paMerp 8 14.8.4 Ta Ta

UMILYJIbCOB

OrnpesieieHre TOTPEIIHOCTH U3MepPe-
HUs pa3Maxa JpKuTTepa (das3oBoro
JIPOXKAHWs1) — NPY HAJIAYAHU B TIOBEPSI- 14.8.5 Ha Ha
€MOM aHAaJIM3aTOPE OIIUU U3MEPEHUS
JKATTEPA
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Tabmuna 14.1. Oneparnuu nosBepku (npodossicerue)

(@) upezaeJsjenue 9yBCTBUTE/IbHOCTU BXO-

J1a (MAKCUMAJIBHO JTOITYCTHMOTO 3aTy- 14.8.6 Ha Her

XaHUuA OJId BXOAHBIX CI/II‘Ha.TIOB)

14.3 CpeacTtBa nosepku

[ToBepka anasim3aTopa JOKHA MPOU3BOIUTHCS C MIOMOIBIO OCHOB-
HBIX ¥ BCIIOMOTATEIbHBIX CPEJICTB [IOBEPKU, [IEPEIUCIEHHBIX B Tab1. 14.2.

Tabmuma 14.2. Cpencrea noBepkn

Pazspgen HaumenoBanue u Tul cpeacrBa HOBEPKHU, METPOJIOTUYECKUE
METOOVKM | XapaKTEePUCTUKU
14.83 Yacroromep  3J€KTpPOHHO-cYeTHBbIH  I3-63/1: 0,03-10 B,
h +5%x107"f£1 ex. cuera; >1 MOwm, 50 Om
Ocmunnorpad AByXKaHaJbHBIN MmupokomosocHbrit C1-97: 0-350
14.8.4 MTI'; 20 mB -8 B, Bpems mHapacTranusi mepexomgHOl XapaKTePHUCTHU-
ku Menee 1 Hc; morpenHocTh 110 ocu X<1% n Y<1,5%
Usmepurens moayisiun CK3-45: 0,1 —500 MI'n, uacrora Momysisinuu
14.8.5 0,02 - 200 xI'1, npeesnsl n3Mepenust gepuaimyn yacrorsl 1 — 108 T,
OCHOBHas TOrpemHocTb +2%
14.8.6 Marasun 3saryxammit  TT-4103/17: 75/150 Owm, 0-2 MTIn;

80 nb £0,2 nb

JomyckaeTcst MCIIOIb30BaHNE IPYTUX CPEACTB MOBEPKU C AHAJIOT Y-

HBIMU METPOJIOTUYECKUMU XapPaKTEPUCTUKAMMU.
CpencrBa TOBEPKU JMOJIXKHBI OBITH UCIPABHBI, IOBEPEHBI U MMETh
CBUJIETEJILCTBA O IIOBEPKE.

14.4 TpeboBaHusa k kBanudukaumm

HOBepKa JOJIZKHa BBIIIOJITHATHCA JIMIIaMH, aTTEeCTOBAHHBIMU B Ka-
qJecTBe HOBepHTeHeﬁ PaINOTEXHUICCKUX BEJINYINH W UI3YYIUBIIUMU Ha-
CTOAIIYO METOJUKY U PYKOBOJCTBa IIO IKCILJIyaTalluld aHaJIu3aTOpa H

CPEJICTB TTOBEPKU.
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14.5 TpeboBaHusa be3onacHocTu

[Ipu moBepKe [TOI?KHBI BBITOJHSITHCS MEPBI DE30MMaCHOCTH, YKA3aH-
Hble B PYKOBOJICTBaX M MHCTPYKIUSX IO IKCILIyATAIUU ITOBEPSIEMOIO
aHAJIN3aTOpa U CPEJICTB TOBEPKHU.

14.6 VYcnoBusa nosepkwu

IIpu npoBeieHNN TOBEPKH JOIZKHBI COOTIONATHCS CIIEYIOIIHE yCIIO-
BUSI:

— TeMIieparypa okpyKaoreii cpenpt (204+5)°C;

— OTHOCHTEJIbHAs BJIAXKHOCTH Boziyxa (65+15)%;

— armocdeproe gasienne (100+8) xlla.;

— Hanpsikenue ceru nurtanus (220+11) B;

— wacrora npombinurentoii cetu (50+0,5) I'm.

14.7 T[MoproTtoBka K nosepke

Ilepen mpoBeeHIEM TTOBEPKU CJIEIyET TPOBEPUTDH HAJIMINE SKCILIY-
aTaIMOHHON JIOKYMEHTAIINN U CPOK JIEHCTBUS CBUJIETEIBCTB O TIOBEPKE
Ha CPeJICTBA IOBEPKH. BKIIIOYHUTDH CPEJICTBA MOBEPKU U MPOIPETH UX B
TeYyeHNe BpeMEHH, YKA3aHHOI'O B MHCTPYKIIUU T10 SKCILIYaTaIlUHN.

14.8 [lpoBeaeHue nosepku

14.8.1 BHewHui ocmoTp

BuzyaabHbIM 0OCMOTPOM MIPOBEPSIIOT COOTBETCTBUE AaHATU3ATOPA TEX-
HUYECKOIl JOKYMEHTAIlUd B 4YacTH KOMILJIEKTHOCTH, KadecTBa IIOKPBI-
Tuil, PUKCAIINN PEryJIUPOBOUHBIX JIEMEHTOB, TabApPUTHBIX Pa3MEPOB,
MapKUPOBKU U yITakoBKU. [[poBepsioT Takyke OTCYTCTBUE BUIUMBIX I10-
BPEXKJICHMI, TIEJIOCTHOCTD COEJIMHUTENIBHBIX Kabesieil, 3a2KMMOB U pa3b-
€MOB.
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14.8.2 OnpobosaHue

OnpoboBaHme MPOBOJAT, HOJIB3YsICh PYKOBOJCTBOM IO SKCILIyaTa-
ruu. CHavaJia BBIIOJHSOT [IOJNOTOBKY aHAJM3aTOpa K paboTe B COOT-
BETCTBUHU C PYKOBOJCTBOM II0 9KCILIyaTanuu. 11poBepsitor BO3MOXKHOCTD
MOJIKJIIOYEHNS K JIEKTPOCETU, BKJIIOYEHUs aHajm3aTopa. Briodaior
AHAJIN3aTOD HaYKATHEeM KPACHON KHOIKHU Ha NepeHeil maHe m aHaJIu-
3aTopa.
[IpoBepsttoT HOMEDP BEpPCHE BCTPOEHHOI'O MPOTPAMMHOTO oObecriete-
uus (I10), BeicBeunBaeMbIil Ha 9KpaHe MOBEPsieMOro IPHOOPa B PEKIIME
«Hacrpoiikuy». On gosxen ObiTh He HIKe 0.0.9-1.
OnpoboBaHre MPOBOJAT IPHU BBITOJTHEHUN OCHOBHOW M3MEpPUTEhb-
HOIl PYHKIMU — M3MEPEHUsI OIMNOOK.
1. AHanu3aTop BKJIIOYAKOT «HA Ce0s»: BBIXOM X MOJKIIFOUAeTCS KO
Bxomy Rx.

2. B nporpamme «MKM» na Bkiazke «Jluneitnbiit uunrepdeiics ycra-
HABJINBAIOT:
Pexxum Tepmunan

Cunxpounsarus Tx Bryrpennsas
Crpykrypa noroka UWKM30C

3. B nmpuitoxxenun «Bpemennble mHTEpBaJIBI» A Bcex B Ha nmpuém
u nepejgaay Beioupator [ICII 2el5.

4. B npunoxennn «I'eHeparus cOOBITHIT> BLIOMPAIOT BCTABKY OIIIHO-
ku BIT, napamerp Konn4ectso ycraHaBIUBarOT PaBHBIM 1.

5. Ilepexomar Kk mpuiaoxkenmio «bazoBele maMmepenust». Haumnaaror
U3MEPEHUs C TIOMOIBI0 KOMAaH bl «CTapT» U, HaXKUMasi KJIABUIILY
BBOJIa OMIMOOK, Ha KOTOPOIl 0TOOPaykaeTcsi BUJ BBOIUMBIX OIIIH-
60K, B jaHHOM ciyuae «BIT», HabII0Ma0T KOJTUIECTBO PErUCTPH-
pyembix onmuboK Ha BKJagke «Omubkus. [IpaBuibHast perucrpa-
s OIMIMOOK CBUIETEILCTBYET O pabOTOCIIOCOOHOCTH IIpUbOpA.

[TpoBepsttoT OYHKITMOHUPOBAHNE B PEXKUME U3MEDPEHUsI JDKATTEPA,
BKJIIOYWB PUOOp «Ha cebsi». [lpn ycranosmennoit kombunammm 2el5-1
B npuwiokennu «/xurreps» ycranasausaioT dactoty 1000 't u ammin-
tyny 1 Ulpp '. Hazkumator nporpamMmuyio kiaasuiny «CTapTs 1 CIOTHI-

'Enumuansii (takroserit) unrepsasn (Ulpp) coorsercrsyer mis mudpoBoro cur-
HaJjla ¢ TakToBoOM dacToToi 2048 xI'1y 3HaYeHNIO BpeMeHu, paBHOMY 488 HC
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BaIOT IOKa3aHue B BepxHeil uactu sKkpana (st buabrpa «20 I'm...100
k['11» ), KOTOpOE JTO0/KHO OBITH Topsinka 1 Ulpp.

Eciin onpoboBaHue mMoKaxkeT MpaBujibHOE (DYHKITHOHUPOBAHIE TTPHU-
Oopa, IPUCTYIAIOT K IOBEPKE.

14.8.3 [lorpewHOCTb YCTAHOBKM TAaKTOBOW 4acTOTbl
TakToByIO 9aCTOTY U3MEPSIIOT, BKJIIOUUB ITPUOOP «HA CeDsi».

1. B npunoxenun «Jluneituoiit unrepdeiicy ycTaHABINBAIOT:

Pexxum Tepmunas
CrpyKTypa nmoToka bBe3 cTpyKTypbl

2. B npunoxennn «Bpemenusbrit mnrepsaiably 115 Bcex B na mpuém
U Tepesiady BBIOMPAIOT TECTOBYIO ITOCTIEI0BATENHLHOCTL Bee 1.

3. IlomkimroyaroT 9acTOTOMEp W M3MEPSIOT YacTOTy COTJIACHO WH-
CTPYKIIUU TI0 IKCIJIyaTAIlUUd YaCTOTOMEpPa IIyTeM OJIHOPa30BOI0
CUYUTBIBAHUS IIPU YCTAHOBUBIIEMCS TOKA3AHUU.

AHaanzaTop IPU3HAETCS MOAHLIM, €CJIM U3MEPEHHOE 3HAYCHUE TaK-
TOBOI TacTOTHI HaxoauTcs B mpenenax or 1023997 mo 1024003 I'm.

14.8.4 OnpepeneHue napameTpoB BbIXOAHbIX UMNY1bLCOB

Amiummryny n jgmresnbHocTh (Ha yposHe 50% aMIUIMTYbI) BBIXO/I-
HBIX UMITYJIbCOB OIPEIEIAIOT C OMOIIBIO OCIMIIOTpada B TOM ¥Ke pe-
KIUMe U3MEPUTETbHOTO CUTHaJIa, 4To u B 11.14.8.3.

AHanmm3aTop TPU3HAIOT TOIHBIM, €CJTH U3MEPEHHbIE 3HATEHUS Tapa-
METPOB BBIXOIHBIX UMITYJILCOB HAXOJIATCI B CJIEIYIONINX IIPEJeax:

— aMILIUTyJIa UMIyJibca — ot 2,7 no 3,3 B;
— jumarenbHOCTh (Ha yposae 50% ammiuTyab) — ot 219 10 269 He.

14.8.5 [lorpewHocTb namepeHus pa3maxa AXXUTrepa

st ompesesieHne MOTPEITHOCTA MU3MepPeHus (Pa30BOr0 JKUTTEPA
(IpM HAJIMYWM B TIOBEPSIEMOM AHAJIM3ATOPE OIIMH U3MEPEHUsl JIZKHUT-
Tepa) npubOp MOJAKIIOYAIOT 110 CXeMe, IPUBeIEHHOI Ha puc. 14.1.
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Tx
AHanusaTtop TPOMHUK N3mepuTens
BepkyT MMT CP-50-95 MoAynaunm
Rx

Puc. 14.1. Cxema jjisi onpejieieHus IIOIPENTHOCTA U3MEPEHHUs Pa3Maxa, JPKUTTepa

B kadecTBe reHepaTOpa HCIBITATETBHON MOCIEI0BATEIbHOCTA WM-
IyJIbCOB C 3aJIAaHHBIM 3HAUEHUEM pa3Maxa JKuTrepa (hazoBoro jpoxa-
HIIs1) UCIIOJIB3YIOT JIPYTo€e CPEJICTBO U3MEPEHMsi, 06eCIeanBaIoIee reHe-
pamuio GpazoBoOro JKATTEPa IMUGMPOBOTO CUrHaJIa Ha ckopocTn 2048 K1,
JIOIIYCKAETCsL NCIOIB30BaTh BBIXOJ IToBepsieMoro anasmn3aropa (Tx). ITe-
penarduk popMupyer pazoMoLyIMPOBAHHBIN CUIHAJ U U3MEPUTENIb da-
croTHOM Moy stinu, HanpuMep CK3-45, KOHTpoupyer 9acTOTHYIO MO-
JLYJISAIAIO, a CJIeIoBaTeIbHO, U pa3Max Jpkurrepa ((hazoBoro japoxa-
HUSA).

N3mepenust pazmaxa JPKATTEPA BBITOJTHSIOT HA MOJLYJTUPYIONIAX Ya-
crorax 0,02; 0,1; 1,0; 18, 50 u 90 x['1n, npeaBAPUTE/ILHO YCTAHOBUB HA
BBIXOJIE aHAJN3aTOPa B COOTBETCTBUU C PYKOBOJICTBOM IO SKCILIyaTa-
I UCHBbITATEJIbHYIO IIOC/IeJOBATE/IbHOCTDL B BUJJie OJHUX €JIUHUIL, Pa3-
MaxX BBOJIUMOIO JIZKUTTEPa W YaCTOTy B COOTBETCTBHH C Tabur. 14.3 .

Tabnumna 14.3. Pasmax u gacrora JRKUTTEDPA

Yacrora, Fum, kI'g 0,1 1,0 18 50 90

Pazmax, Ulpp 1,5; 10 0,1; 1,0 0,1; 0,5 0,2 0,2

Hacrpausator usmepuress mogyisiinu CK3-45 (B coorsercrBum ¢
MHCTPYKITHEH 110 ero 9KCIIyaTaIin) sl U3MEPEHUsT JeBUAINN Ha, da-
croTe, PAaBHOII 1OJI0OBUHE TakTOBOi Yacrorsl (T.e. 1,024 MI'n). Y6ex-
JAIOTCS B HAJIMYIUU BBEJIEHHOTO JLKATTEPA U MPOU3BOJAT OTCIET MTOKA-
3aHus A aHaJM3aTOpa, CUUTHIBasl pe3yJbTarhl st puiabrpa «2011 ...
100 kI'u» , m uamepurens momynsaun Af.

ITorpemnocTs u3Mepenns Au pasMaxa IXKUTTEPa IJIsd IacTOT MO-
aynsuun 0,02; 0,1; 1,0; 18, 50 u 90 x['11 paccanTbiBaoT 1o popmyie:

An= (A -2Af/m Fm)/2Af /7 Fm

Pe3yIbTaThl HCIBITAHUNA CYUTAIOT MOJIOKHTEILHBIME, €CJIM HalIeH-
uble 3HadeHns Au e upessimaioT £(0,05A+0,035)Ulpp.
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[TorpernocTh n3MepeHust pa3zmMaxa JKATTEepa JIOMyCKAeTC sl OIpe/ie-
JISITH 110 PabOYeMy STAJIOHY, TO3BOJISIONIEMY ITPOBOJIUTD IIPSIMbIE H3Me-
pPEHUs ¢ MOTPEITHOCTHI0 He 6ojiee 0,5 OT MAKCUMAJIBHO JIOIYyCKAeMOit
MTOT'PENTHOCTUA U3MEPEHUS.

14.8.6 OnpegeneHve HyBCTBMTENLHOCTU NMPUEMHUKA

OmupejieieHne 4yBCTBUTEIHLHOCTU MIPUEMHUKA (MAKCHMAJIBHOIO 3a-
TyXaHUs CUI'HAJIA HA BXO/Ie OTHOCUTEIHHO HOMUHAJIBHOIO YPOBHSI) IIPO-
M3BOJUTCS 110 cxeMe Ha pucyHke 14.2 myrem npoBepku YyHKIIMOHUPO-
BaHUs aHAJIN3ATOPA HA OTCYTCTBUE OIMMUOOK IIPU BKJIIOYCHUS «HA, CeOsT»
4yepe3 Mara3uH 3aTyXaHU UM aTTEeHI0aToP.

Boixon

AHanusaTop MarasuH
bepkyT MMT 3aTyxaHumn

Bxon

Puc. 14.2. Onpesenenne 9yBCTBUTEIBHOCTH BXOJIa TPUEMHIKA

[Tocite nmoskIIOYeHust TPUOOPA YCTAHABINBAIOT 3aTyXaHIe aTTEHIOA-
Topa, pasHoe 36 nB. B npunoxenun «Jluneituorit uarepdeiicy =« lomosi-
HuTebHo» = «Koppeknusy» ycranapiuBaioT «JluHuas JIuHus».

[IpoussojisiT m3MepeHue oMubOK. AHAJIM3ATOP IPU3HAETCS TOJIHBIM,
eciim 3a Bpems 10—15 ¢ B mpmioxkenun «bBa3oBble m3mepenus» Ha
BKJIaKax «OmmOKkuy» u «ABapun» He HAOJIIOIAIOCH OMTHO0K U aBapuii-
HBIX CUT'HAJIOB.

14.9 OdopmneHne pe3ynbTaToB NOBEpPKN

PesynbraThl moBepKu O0pOPMIISIOT IIyTEeM 3alUCH B pabovueM Kyp-
HaJie U BBIJIAYd CBUJIETEILCTBA YCTAHOBJIEHHONH (DOPMBI B CIydae COOT-
BETCTBUs AHAIM3ATOPA TPeDOBAHUAM, YKA3aHHBIM B TEXHUIECKON I0-
KYMEHTALVH.

B ciiygae orpuniate/ibHbIX Pe3yIbTaTOB IOBEPKH HA AHAIN3ATOP BbI-
JAI0T U3BELIEHNE O HEIPUIOIHOCTU C yKA3aHUEeM IPUINH OpaKOBAHMUSI.



88



89

A. Cneuundunkauum

A.1 XapakTepucTtuku nepegatyumka

Nutepdeiicoi

Tx: E1 2048 x6ur/c (cummerpuunbiii, 120 Owm,
pazbémbl RJ-45).

KoanposaHue

AMI, HDB-3; dopma nmmysbeos mo MC-T G.703.

YacroTa nepenaTyHumnka

2048 k6ur/c +3 ppm, peryaupyemas £600 .

CuHxpoHusauns

Buyrpennss, sremnsst or Sync win Rx.

Unknosasi cTpykTypa

HecrpykTypupoBanuasi.
NKM-31: G.704 ¢ CRC-4,
CRC-4 mnu 6e3 CRC-4.
NKM-30: G.704 ¢ CAS, ¢ CRC-4, uaBepTupoBan-
wbelit CRC-4 unn 6e3 CRC-4.

UHBEPTUPOBAHHLIN

TecToBble
TEeNbHOCTHN

nocneaosa-

Bce myinu, Bce enuaunpl, 55, MOIB30BATEIHCKAS.
I[IcII 2" -1, n = 6,9,11, 15, 23.

ITepenava/upuéM MHBEPTUPOBAHHON TECTOBOM I10-
CJIEJIOBATEJIHOCTH.

Ckopoctb TectupoBanus: Nx 64 k6ur/c, N=1...32.

Bsopa owimnbok

leneparust apapwuii: HempepbIBHAsT, (PUKCHPOBAHHOMN
JTATEJILHOCTH.

BceraBka ommboK: pa3oBasi, HEIIPEPLIBHAS C 3aJ[aH-
HOI 4aCTOTOH.

Yacrora ommubok: 1073, 1074,107°,1075,1077.
Beraska asapumit: LOS, AIS, LOF, LOM, RDI,
RMA, LSS, ARTF.

Bceraska ommubok: CODE, CRCE, MFSE, PSLP+,
BIT, FASE, REBE, PSLP-.

BoixogHoii pxuttep

MakcumajibHast aMIUTHTY/a BBIXOJHOTO JKUTTEPA,
ue npesbimaer 0,05 Ulpp (1 Ulpp=488 Hc) B 110-
goce 20 I'm — 100 k', B pexknuMe CUHXPOHUAIIIHI
nepeaTInKa OT BXOJa SYyNc U FeHEPAIUU OCIeI0-
BATEJILHOCTH «Bce 1» (mepesada curnasa AlS).

leHepaunsa pxnTTepa

Huamazon BBogumoro jxurTepa 0,1 -10 Ulpp
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A.2 TexHuyeckne

XapaKTepUCTUKN NPUEMHUKA

Warepdeiicbr

Bxozpt npuémanka (Rx u Sync) cummerpudHs! ot1-
HOCHTEJIBHO «3€MJIH» U 00ECIEeYUBAIOT CJleyIOIIue

napamerps! (Pek. G.703 ITU-T):

— HOMHHAJIBHOE BXOJIHOE CONPOTHBJIEHNE B Pe-
skume TepMuHan — (120 + 6) Om Ha wacrore
1024 xI'm;

— BXOJIHO€ COIPOTHUBJIEHNE B PEKUME MOHUTOP
ne menee 4 kKOM na gacrore 1024 kI'm.

CxopocTh nepegaan

2048 k6ur/c (2 mopra Rx, Sync); orkionenue Tax-
ToBOI dacToThl 10 +400 'ty or HOMUHAJIBLHOI.

BXO,Z[H&H IYBCTBUTEJIb-
HOCTb

Pexxum xoporkast guaus: Rx 0...10 B, Sync
0...10 1b. Pexxum pmmanas gauomsa: Rx 0...18 a1b
(akTuBHBIT arrenoaTop); Rx 0...36 1B (peanbnas
JIMHUS] VI SKBUBAJIEHT JINHUN).

Koauposanne

AMI, HDB-3; dopma nmmrysibeos mo MCI-T G.703.

ITuktoBasg CTpyKTypa

Hecrpykrypuposanunasi.

NKM-31: G.704 ¢ CRC-4, uHBepTHPOBAHHBIN
CRC-4 nnu 6e3 CRC-4.

NKM-30: G.704 ¢ CAS, ¢ CRC-4, uaBepTUpPOBaH-
ubiit CRC-4 i 6e3 CRC-4.

KonTpoas mapamerpos
TPaKTa

ABapuu: IBeTHBIE MHIMKATODPHI COOBITHIl, aBapuii-
Hble CEeKYHJIbI, KOI(PDUINEHT aBAPUNHDBIX CEKYH/I,
XPOHOI'PAMMBI.

KomuuectBo omubok, koydduimest ommboK, ru-
CTOTPAMMBI.

Pesynbrarer: G.821, G.826/M.2100.

W3mepenne TakTOBOI 4aCTOTHI IPUHUMAEMOTO CHI-
HAJIA.

Wsmepenne 3a1epKKH paCpPOCTPAHEHUs] CUTHAJIA.

Ocnuutorpad

IIpocmotp curnasta nopra Rx; nostoca wacror 0,01 -
10 MT';; aBTOMaTHYIE€CKOE yCHUICHUE.

Popma UMITYIbCA

Wsamepenne curnasa mo mopry Rx; mosoca gacror

0,01-110 MTI'; macka G.703.
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Hwnanazon m3mepsemoro mxkurrepa 0,1-10 Ulpp.
Ammunryna  pkurTepa  (u3mepenus 1o G.823)
mo 10Ulpp c¢ uacrtoroit me 6omee 400T'm m mo
0,4 Ulpp ¢ uacroroii He menee 40k (Ha wacro-
Tax or 400I'm mo 40kI'm nmomycTmmast aMILIHTY-
Ja JKATTepa JuHeiHo yMenbimaerca oT 10 Ulpp
10 0,4 Ulpp). Iorpemnocrs u3MepeHust JIzKUTTEPA
+(0,05A+-0,035) Ulpp

Nzmepenne xuTTepa

A.3 TapHuTypa

Wb —

Puc. A.1. Cxema KOHTAKTOB pa3dbéMa rapHUTYPbI

Tabmauma A.3. KonrakTsl pazbéma rapHUTYPBI

Howmep konrakTa | Haznauenne IIBer npoBoma
1 Mukpodon «—» 3eJIeHbIi

2 Temedon YepHBIi

3 Temedon KPAaCHBII

4 Mukpodon «+» GeJIBIit
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A.4 HasHnauyeHue koHTakTOB pa3bémos Rx/Tx n Sync

Puc. A.2. Cxema KOHTaKTOB

Tabnuna A.4. Hasmauenne konrakToB pasbéma Rx/Tx

Pexum «Ananmuz TKM» PexxuM «AHaIU3 IPOTOKOJIOB»
Howmep kontakTa Hazunauenue Homep xonTakTa Hazunauenune
1 — 1 RXO0
2 — 2 RXO0
3 — 3 —
4 TX 4 TX
5 TX 5 X
6 — 6 —
7 RX 7 RX1
8 RX 8 RX1

Tabmauna A.5. Haznauenne KOHTaKTOB pazbéMa Sync

Pexxum «Anamms TKM» Pexkxum «AHa/IM3 IPOTOKOJIOB

Homep konTakTa Haznauenne Homep xonTakTa Haznauenne
1 — 1 R2

2 — 2 R2

3 — 3 —

4 — 4 —

5 — 5 _

6 — 6 _

7 Sync 7 R3

8 Sync 8 R3

A.5 VYcnosus akcnnyatauum

Tabmuna A.6. YcaoBusi SKCILTyaTalun

Juamnazon pabodnx TeMIepaTyp 5-35°C

Juamna3oH TeMIiepaTyp TPAHCIOPTUPOBKYU U xpaHnenwus | -20 ... +35°C

OTHOCUTEIbHAS BJIAXKHOCTH BO3JLyXa 80% mnpu Temmneparype 25°C
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B. YcTpaHeHune

HemcnpasHoOCTeN

Tabsmia B.1. Bo3amorkHble HEHCITPaABHOCTH

XapakTepHble OpPU3HA-
KU HEUCIIPABHOCTU

BosmoxxHasa npuyunHa

Meron ycrpanenust

CBeTOAMO/IHBIN HHIUKATOD
.
., 4

O

TOPUT KPaCHBIM

Mopysib HaxOaUTC B
pexxuMe  BCJIEJICTBHE
nekoppekTHoro [10

HepabodyeM
YCTaHOBKHU

OOHOBUTBL BEpCHIO IIPO-
IIUBKYA MUKPOKOHTPOJLIIE-
pa emgé pa3, HCHOIb3YS
KOPPEKTHYIO BEPCHIO

CeeTonnonHBIl MHIUKATOD
Lo

()=

,@, He ropur (mUTaHHE
[IOZIAHO)

Mopynp HaxoguTCsa B
peKuMe  BCJIEJICTBHE
uexoppexTHoro 11O

HepaboyeM
YCTaHOBKU

OOGHOBUTEL BEpPCHIO IIPO-
IIIMBKY MUKPOKOHTPOJLIIE-
pa emg pa3, HUCHOIb3YS
KOPPEKTHYIO BEPCUIO

Mogysib HEUCIIpaBEeH

OcymiecTBuTs
MOAYsSI B
LIEHTPE

PEeMOHT
CEPBUCHOM
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C. CrpykTypa kaTasoros

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

bercut_mmt
|
| | | |

sa gbe datacom el

traces rfc2544 9821_9826 ‘ ‘ ‘ ‘ ‘

0821 9826 jitter  pshape mtj jtf

Puc. C.1. Crpykrypa Karajaoros

[Tanka bercut_mmt HAXOJAUTCS B JIOMANTHEM KATAJIOTE MOJIb30BATE/IsI.

OT4YéThI U JIEKOIUPOBAHHBIE Tpeiic-(hailibl COXpaHSIIOTCSI B TEKCTO-
BoM dopmare (¢ pacmmpennem *.txt). Hemexomuposanmnbie Tpeiic-
aiter mMmeroT pacmupenue * . dat. XpoHOrpaMMbl COXPAHSIOTCs B (hop-
Marax txt u csv.

sa Iojcucrema aHaIU3a MIPOTOKOJIOB

traces Tpeiic-daiiapr (B TOM YuCIe U JIEKOAMPOBAHHBIE )
gbe IMoxcucrema anammsa Ethernet/Gigabit Ethernet
rfc2544 Usmepenus no meronuke RFC 2544

datacom IToncucrema DataCom

g821_g826 Bazosble n3amepenus

el Iloncucrema ananunza UKM

g821_g826 Bazosble u3mepenus

jitter JKUTTE

J p

pshape ®Dopma UMITYJIbCA ¥ OCIAIIIOIPAMMA

mtj MTJ

jtf JTF
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JlntepaTypa

[1] ITU-T G.821 (12/02), «Error performance of an international
digital connection operating at a bit rate below the primary rate
and forming part of an Integrated Services Digital Networks

[2] ITU-T G.826 (12/02), «End-to-end error performance parameters
and objectives for international, constant bit-rate digital paths and
connections»

[3] ITU-T M.2100 (04/03), «Performance limits for bringing-into-
service and maintenance of international multi-operator PDH paths
and connections»

[4] ITU-T G.703 (11/01), «Physical/electrical characteristics of
hierarchical digital interfaces»

[5] ITU-T O.171 (04/97) «Timing jitter and wander measuring
equipment for digital systems which are based on the PDH»

[6] ITU-T O.150 (05/96), «General requirements for instrumentation
for perfomance measurements on digital transmission equipments»

[7] ITU-T G.736 (03/93), «Characteristics of a synchronous digital
multiplex equipment operating at 2048 kbit /s»

[8] ITU-T G.823 (03/2000) «The control of jitter and wander within
digital networks which are based on the 2048 kbit /s hierarchy»

[9] ITU-T G.704 (10/98) «Synchronous frame structures used at 1544,
6312, 2048, 8448 and 44 736 kbit/s hierarchical levels»
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