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Hacrosmas meromuka nosepkud (MII) ycranaBiuBaeT MeTOIb! M CPEICTBA IEPBHYHOM,
U nepuoaMyeckoii moBepok Cucrem usmepenuit amrensHocTd coequHeHuid CITIAWJIEP, Bepcuu
I10 7.8, nanee CHJIC.

CHJIC BXOIMT B COCTAaB CHCTEMBI YIIPABIE€HHsS U MOHUTOPHHTA CETEH CBA3H «CITAUJIEP»
(sepens I10 7.8.), mpomssoactea OO0 «HTL] CepenTect», Cankr-IletepOypr.

Mertoauka paspaborana B coorBeTcTBHH ¢ pekomenaanueir PMI™ 51-2002 I'CH JlokymeHTBI
Ha METOJMKH [1OBEPKHU CpeacTB u3MepeHni. OCHOBHBIC MOJIOKEHHS.

OOGBEKTOM METPOJOTHYECKOr0 KOHTPOJISA [PH TIOBEPKE SBIAETCS CHCTEMA M3MEPEHHH
JUTHTEIbHOCTH COeJMHEHHA, BXOAA11as B COCTAB BhIIIIEHA3BAHHOTO 000PY/10BaHHUS.

[lens noBepku - ompesieneHHE ACHCTBUTEIbHBIX 3HAUYEHUH METPOJIOTHYECKHX XapaKTepH-
ctak (MX) CUJIC u npegocTaBieHHe JOKyMEHTa O BO3MOXKHOCTH €€ JKCILTyaTallkH.

[Toepky CHUJIC ocymecTBISIOT OJHH pa3 B [Ba rojla METPOJIOTHYECKHE CITykObI, KOTOphIE
aKKpeMTOBaHbI B cHcTeMe PocakkpeMTalliy Ha JaHHbIE BUIBI paboT.

TpeGoBanusi HACTOSIIEH METOAMKH MOBEPKH 00s3aTeIbHBI I METPOJOTHYECKUX CITYKO
IOPHAMYECKHX JIMI] HE3aBUCHMO OT (hopM COOCTBEHHOCTH.
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1 Onepannn noBepkn

[Ipu mpoBeIeHHH TIOBEPKH JIOKHBI TTPOM3BOIMTRCS OTIEPAIHH, YKa3aHHbIe B TabauLe 1.

Tabnuua 1
Homep IIpoBenenue onepanuu npu
HanmveHnoBaHue onepanuu NYHKTA — =
IOKYMeHTa MEePBUYHOMN | MepHOANYECKOil
10 noBepKe NMoBepKe NoBepKe
1 Onpoboranne 7.1 + +
2 OnpeneneHne METPOJOTHYECKHX U TEXHUYE- 1.2 I +

CKHX XapaKTCPHUCTHK!

- abcoxoTHas TOTPEITHOCTE U3MEPECHUA
JJIATCIBHOCTH Te.I'[e(b()HHOFO COCOIHHCHHUA,

- BCPOATHOCTE HCITPABHUJIBHOI'O ITPCACTABJICHUA
HCXOJHBIX JaHHBIX IJIA TeJ'IE(l)OHHbIX COoCIu-

HEHUH.
2 CpencTBa noBepkH
2.1 Tlpu mpoBeaeHHH MOBEPKH JO/DKHBI IPUMEHATHCA CPEACTBA M3MEPEHHM, yKa3aH-

Hble B TaOmwHIE 2.

Tabmuma 2
Haunvenosanne CH Hpenen OcHoBHas IIpumeuanue
H3MepeHHii, ¢ | NOrpemHocTh, ¢
1 ®opMupoBarep — H3MEPUTEID 1 -3600 +0,25

COeIMHEHU YHUBEPCAIbHBIH
CHUI'MA, CBTH.466961.001TY

[IpumMegaHnus

1 JlomyckaeTcsi MPUMEHEHHE aHATOTHYHBIX CPEICTB IOBEPKH, 00€CIEYHBAIONINX ONpe/e-
JIEHHE METPOJOTHYECKHX XapaKTepHCTHK NoBepsAeMbIXx CH ¢ TpedyeMoii TOYHOCTHIO.

2 B npuioxkeHMH A TpHBeIeHbI XapakrepucTHku npudopa CurmMa ¥ MaTeMaTHYECKHi
anmapar, IMoJIOKEHHBI B OCHOBY 00paOOTKH pe3yJIbTaTOB MOBEPKH (MCTIBITAHHUI).

3 B npuioxenuu b npuBenens! GopMbI TadIHIL PE3YILTATOB IIOBEPKH.

3 TpeboBanus K KBaJH(PHKAUH NOBEePUTE/ICH

3.1

K mpoBeieHHIO MOBEPKH JOIYCKAIOTCs JILA

= aTTCCTOBAHHBIC B KAUCCTBE HOBep[/ITeJ'ICﬁ CHCTEM I/ISMepEHPIﬁ IIIUTCIIBHOCTH COCoH-

HEHUIA;

- H3y4HBIIHE SKCIUTyaTannoHHyo gokymenrtanmio CHJIC 1 pabounx 3TajioHOB;
- HMeIOIHe 3HaHus B o0yacth [P — TexHonoruit;
- MMeEIOIHE KBATH(DHKAIMOHHYIO TPYIIY [0 TeXHHKe Oe3zonacHoctH He Hike [11.
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4 TpeGoBanus Ge3onacHOCTH

4.1 Kopnyc npudopa Curma J0/bKkeH ObITh 3a3€MIIEH.

4.2 PaGodee MecTO JOKHO HMETH COOTBETCTBYIOIIEE OCBEILCHHE.

4.3 Tlpu npoBeaeHWH MOBEPKH 3aMpEIIacTCs:

- MPOBOAUTL PabOThI [0 MOHTAXY H AEMOHTAXy IIPEMEHSIEMOro B MoBepKe obopyio-
BaHHS;

- IIPOM3BOINTL PAGOTHI MO MOJKIFOYEHHIO COEIMHUTEIBHBIX KabeneH Npu BKIIHOYEH-
HOM nUTaHuu npudopa Curma.

5 YciaoBuS MOBEPKH

5.1 Tlpu nmpoBeseHHH MOBEPKH JIOJDKHBI COOJIIOIATbCS ClIeIYIOIIME YC/IOBHS:

- TeMIepaTypa okpyxatomieit cpensl, °C 25+ 10;

- OTHOCHTE/IbHAS BIAKHOCTH BO31yXa, %o 30 - 80;

- atMocheproe jaBrenune, Kl1a (mm pr. c1.) 84,0 — 105.7 (630 — 800).

6 IMoaroroBka nMpoBeIeHHI0 MOBEPKH

6.1 Tlepex mpoBeneHHEM IOBEPKH HEOOXOAMMO IMPOBECTH CIEAYIOIIHE IOArOTOBH-

TeJIbHbIE PabOTHI:

IIPOBEPHTH BEPCHIO MPOrPaMMHOTO obecriedeHus 000py10BaHus;

IIPOBEPUTH CPOK JICHCTBHS CBHICTENBCTBA O TIoBepke mpudopa Curma;

pa3MecTHTh Ha paboueM ctose npuoop Curma;

MOIBECTH K pabouemy mMecTy oaHo(da3Hoe nepeMeHHoe Hanpsukenue 220 B;
OTKOPPEKTHPOBATh TeKylee Bpemsi mpubopa CHrMa Mo BpPEMEHH IOBEPSEMOr0O

00opya0BaHuS.

coOpaTh CXeMy HM3MEpCHHH B COOTBETCTBHH C PHCYHKOM | ¥ pPYKOBOJCTBOM TIO

SKcIUTyaTalu Ha npubop Curma;

TI0JIY4YHTH y onepaTropa TeieOHHbIE HOMEPA, 3a/1eHCTBOBAHHBIC B HCIIBITAHHSX;
MoK TIOUHTE abonenTos Crurma yepes kommytatop 1o Ethernet ¢ mporoxosom SIP;
OIeparop, MoBepsieMoro o0OpyIOBaHHS JOTKEH MPOM3BECTH HACTPOHKY KOMMYyTa-

Topa s 3epkaiupoBanus Tpaduka Ha CUJIC CITAWUJIEP.

ATC
1P

Ethemet Ethemet

Pucynok 1- Cxema noBepku
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7 IlpoBeeHHe IOBEPKH

7.1 Onpo6oBanue

7.1.1 OnpoboBaHKe IPOU3BOIAT M0 CXEME B COOTBETCTBHHU C PUCYHKOM 1:

- BKJIFOYHTPH nHTanue npubopa CHrma, nocjie aBTOMaTHYeCKOW HHCTAJUIALMM OlEePaiOH-
HO# cucTeMsl Linux, Ha pabodeM cTojsie nosBisioTes mukTorpamMel: Sigma-IP, Sigma-Taxofon,
Sigma-ATC (pucyHOK 2), aCCOLHUPOBAHHBIE C TIPOrPAMMHBIM 00eCIIeYeHHEM Sigma.exe;

PucyHoK 2

- mWeIKHyTh 110 mukTorpamme Sigma-ATC, oTKpBIBa€TCA OCHOBHOE OKHO MOIMPOrPaMMBI
CUI'MA-ATC, pucyHOK 3,

CHTMA-ATE

& furma. gppmeesepenpeassl @

i

Hoxopnue parue Vensmanne Cratucrana
o I —" S ——
 OxHO MCNWTakUi Crnme
Texyluue pesynbTaTe :
Cymmaphbie pesynsT.. | Beero yTanos .

Japawo: 0 Caenaro: ] Owwbox Q

| C_Cragr__) [ Baoxmposats |
| Cron ) (Pa38noxvposars)

Pucynok 3
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- BBIOpaTh WM HWCMBITAHHH WM CO03/1aTh HOBYK) HACTPOHKY MCIBITAHHWI, LIEIKHYB 10
kHonke Co31aTh, OTKPOETCS OKHO, PHCYHOK 4, B KOTOPOM MOXKHO BbIOparbh paHee CO3/JaHHYI0
HACTPOMKY 1M BBecTH UM B Ookc File name 1 coxpaHuTb, Ha)kaB Ha KHOMKY Save.

Eadbepic Gain ucraet e

= /nome/admi. mentsfiles 1| 0 0 © B @ @
oo B R alfoct

9 KB cfg Flt
10 KB cfg Fil
10 KB cfg Fil
10 KB cfg fil

Falder

Pucynox 4

- METKHYTH 1o BKIaake Mexoaubie nanuble u BbIOpath onuuio Kommiektwl/SIP (pucy-
HOK 5) M B COOTBETCTBYIOIIUX OOKCaX BBECTH COOCTBEHHbIE M BbI3bIBaeMBbIe Tele(OHHBIE HOMEpa,
HOJIy4YEeHHbIE OT OIepaTopa;

CArHA-ATE

& Lfurma. ol
8 Lur@md gpeoeens ol @
r—_]mm VenuTanng Cratucraxa
—
* KounnexTs
Aranorosue N CobcrsenHbifl HOMED Bo3uBaeusid romep N Pons.
V‘ - o €l =
BLi30808 22
+ [IN3H UCALTaHUR g3
BwGop CABC
Kpnrepnn g4 (
Bnox/Pabn e
26
7 (1207
z8 (1208 )
e9 (1209
2 10 (1210 )
e 1 (dan b
(_Hacrpoure_| 3, (313 3
c 13 (123 )
c 14 (20 )
c 15 (1213
cuw@eE ) @ ) BEEECS
Pucynok 5

- meaKHYTh BKIaaky Ilinan uenbitanuii (pUCcyHOK 6) U B IHATOTOBOE OKHO BbiGop sTana
1 BBECTU JATMTENILHOCTH TeE(OHHOTO COETMHEHHS M KOIMYECTBO COEIMHEHHI Ha JTane.

Jlnst onpoGoBaHus co3aeTcs OJMH 3Tal, a JJIs UCHbITaHU# - 3 3Tana B COOTBETCTBHH C
Tabnuuei 2.
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CATHA-ATC

@ furma  gpup

einmeptens piepataied (@)

! PUTISITaHAR

Hoxonmue pavHse Vensmanus Cratucraxa
s T
Jnutens+ocTs cecoun, ¢ | 3600
~ KomnnexTs | |
Aranorosuie | { KonuyecTso nosTopos ZE
Mogeme: | BV R ——
<P L AobagwTs 312N YAanuTe 3Tan |
NapameTpsi Bu30808 |
= NNaK HCNTanui |
v v Pemrm acnsmammin | |
| Buop CHAC . |
| Kpnepan | | |
| 254
|
|
|
|
|

|
|
|
|
| o S e
| KoMnrexTs SIP u/|SIP Configuration |
|
|

| O Crapr co caarom,mc | 100 E MNeproa MEXAY COCAUHEHARMN,C T ————————— ;

‘ | CICHMXPOHHBA pespm COT/OKEHHBA CTAPT [o00 E

Pucynok 6 - Mcxonnsle naHHble/] lnan uenblTaHui

Tabnuua 2
JITUTENBHOCTD, ¢ KonuuecTBo coeuHeHui Haznauenne
10 16 OmnpoboBanue
1 300
600 8 [ToBepka
3600* 8

* [Ipy HEBO3MOIKHOCTH YCTAHOBJIEHHWS [UTMTEbHOCTH COEIMHEHHA, paBHOH 3600 c, yCTaHOBHTH MaKCH-
MaJIbHO BO3MOXKHYIO JUTHTEIbHOCTD, YKa3aHHYIO ONEPaToOpOM CBA3H

IIpu HEOOXOAUMOCTH MOXKHO CJieTIaTh JIOMOTHATEIbHBIE HACTPOHKH: CTAapT €O CABHIOM H
M3MEHHUTD BPEMsl MEXKIy CECCHSIMH.

[lepeiit Ha Briaaaky MenbiTanus u Haxath K1aBuiny CoOXpaHHTD.

Jls crapra WcmbITaHui HeoOXoauMo Haxath Ha KHonky Crapt, npubop Curma aBToMa-
THYECKH BBINOJIHUT IPOrpaMMy OIpOOOBaHUA.

[locie BBINOJIHEHHS IPOrpaMMbl HEOOXOIMMO 3aMpPOCHTh Y ONepatopa yueTHbli (aiin u
ckonuposarh ero B npubop CurMa B manky Sigma-ATC ¢ umeneMm ucneitanus SPIDER.

[Tepeiitn B MeHI0O CTaTHeTHka/KoHBepTamus U BHIOpaTh WM CO3/1aTh KOHBEPTOP, PHCY-
HOK 7, I aBTOMATHYECKOTO pacyeTa pe3y/ibTaToB onpoboBanust ¥ criocod pacyera, pUCYHOK 8.

@ L R DOOMAPORETE i S3NELMTEAN YrdREMCATnhall (5]

Fexoanwe amsmn [ — i Crarucracs 1
= BiB0p WA
v v KounepTauns R e e
Pacer Bubparan CALC (CEmstowa s il
+ Do pacuets Bubps
= . #3 GuBamoTeRw yTECOMaEHHUX CUAC L Bwnow
‘ Supcan #3 BUBAMOTERA CHIC
| R
| ‘ PensxTon
| - —_— T
— Kouseprauns e e
|
| | @ean cnac : RSN B ) Bubpare
| | morscpruponsv [ Maamh
|
| Cameurs T i
|1
[ | Bxoamwe ot ‘
| ! __Butpare |
| | Baxoanos seian | == 5 )l Obmepuwne |

Pucynok 7
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& Lurma. DapHAQOEETENL-A3MEDATE N YHUEENCATIBHbH s
ACH Ol Ldriree P Tannn Crarmveracs
T | - TR esn ey TR
Bubop ac
KeHRSOTALKA Anro
v v PRCIET DAananor speresu NOweRa CRccuM, © Boyito [1 =]
mu-mm | =]
Bepcan NO
KOppEKUME BpemMEnT + T [00:00:00
Bup ywara MOApOBHMA 0
Pucynok 8

OueHuTS pe3yabTaThl OMpoOOBaHHS (YCIEIIHO, HEYCIIENIHO):

a) pH yenemHoM pesynbrate onpobdoBanus (morpemHocts CUC 14 Kaka0i ceccHH He
npeBbIIaeT +1 ¢, KOHBepTalus yueTHOro (aiina ycnelsa) noBepka npoao/nKaloTCs;

0) npu HeycmemHom pesyibrare (norpemnocts CHJIC xors Obl ofHOH ceccHu
npeBbiaeT £1 ¢, WIM KOHBEpTAaLMs y4yeTHOro (Qaiisia He ycrenrHa), MoBepKa MpeKpamniaeTces 10
yCTpaHEHHs] HEUCTIPABHOCTH.

7.2 OnpenesieHHe MeTPOIOrHYECKHX XapakTepucTuk (MX)

7.2.1 Onpenenerre MX mMpoBOAAT aHATOTHYHO MYHKTY 7.1 Ha penpe3eHTaTUBHBIX BHIOOD-
KaX KOMIUIEKCHBIM (CKBO3HBIM) METOJIOM, CYTh KOTOPOIO 3aK/II04aeTcs B MHOIOKPaTHOH Mojiaue Ha
BXOJI MCITBITBIBAEMOr0 00OPYAOBAaHUS CUTHAIA ITAJOHHOMH JUIMTEIBLHOCTH TeIe(pOHHOro CoeHHE-
HHs, @ 10 CpeAcTBaM 0oToOpaxkeHuss WHpOpMauyu (aucruiedf WK yueTHble (aiibl) OnpeaeIstoT
JUIMTETEHOCTH Kaxkaoro coenHeHus, u3mepernsie CUJIC, ¢ nanpHeiimei oOpabOTKOH M OLEHKOH
METPOJOTHYECKHX XapakTepucTHK (MX).

7.2.1.2 Jlna omnpenenenuss MX cospmaercs 3 9ramna, pUCYHOK 9, B COOTBETCTBHH C
Tabnunei 2.

CHPNA=ATE

@ Lurma | ggpemceoeuen gl @
WexonHsie favHbe WenoiTanng CratucTaxa

b
e LAauTens=ocTe ceccnn, ¢ | 3600
Avanorosse Konuuectso nostopos |8 E
Mopeme
SIP

| NobaswTe atan | Yaanuts atan |

MAPAMETN AKIDAOR

~ Mnan ncnuiTanuis
v v PEMMM ACHWTEHWA |
BuGop CAOC |
KpnTepnn

b ¥ CMDITANKS

Komnnext  [SIP +/(SIP Configuration|
|
1 —— LR L=
i O Crapt (o casaron,mc | 100 E Mepnon Mexay CoednHenanmnc 3 B
| |
| | Ve I
| OCrmxpomsi pexwm COTAOKEnHBA CTAPT 1 0:00 d
| it

Pucynok 9 - Ucxonnsie nanubie/I Lnan nenbiranuii (onpeaenenne MX)

I[Ipouenypy nosepku npudop Curma BHINMOTHSET aBTOMAaTHYECKH - (GOPMUPYET TPH 3Tamna ¢
yKa3aHHBIM KOJTHYECTBOM Tele()OHHBIX COCIMHCHHH OHOBPEMEHHO.



CUJIC CIIAWJIEP Juer 10
Metoauka mosepku 5295-003-80576292-2019MI1 Beero aucrtoB 19

8 Ob6padoTka pe3ybTATOB H3IMEPEHHI

8.1 O6paboTka pe3yIbTaToB U3MepeHui o 1. 7.1 u onpexenenue MX mo . 7.2 npousso-
JUATCSI TIOJTHOCTBIO aBTOMATHYeCKH B MpuOope CUrMa 1o cOOTBETCTBYIOIIEH MporpaMme.

8.3 Pesynbratel noBepku CHUJIC cumTtaroTcs Mom0OKHUTEIbHBIMHU, €CJIH UM BCEX COEAHHE-
HH [OTPEeLIHOCTL U3MEPEHHS ITTUTEIBHOCTH HE MPEBBIIACT IPEAeIbHOE 3HAYEHHE H OTCYTCTBYIOT
IIOTEPH BBI30BOB H3-3a HEMPABHIBHOTO ONpeae/IeHUs HoMepa abOHeHTa.

8.4 Pesynprars! nosepku CUJIC cuuTaloTCs OTpHLATEIBHBIMH, €CJIH XOTA OBI 171 OJJHOTO
COC/IMHEHHUS TMOTPEIIHOCTh U3MEPEHHS JUTUTEIbHOCTH MIPEBBINIAET MPeeIbHOE 3HAUCHHE H HMEETCH
MOTEPs BEI30BOB M3-3a HEIIPABUIBHOTO ONpe/IeeHUsi HoMepa abOHEHTa.

8.5 Ilpu orpunarensubix peynbratax norepku CHJIC nmocne ycTpaHeHHs NPHYKH IIPOBO-
JMTCS! IOBTOPHAS IIOBEpKa B 00beMe MEePBUYHOM MOBEPKH.

9 OdopmiieHHe pe3yabTaTOB MOBEPKH

9.1 Ecmu CHUJIC no pe3yapTaTaM MOBEpKH MPH3HAHA MPHUIOJHONW K MPHMEHEHHIO, TO Ha
Hee BhIaeTes «CBHAECTEIBCTBO O MOBEPKEY», YCTAHOBIEHHOH (OPMBIL.

9.2 Eciin CUZIC no pesynbraraM NOBEpKHM NpU3HAHA HENPHUTOAHOM K [IPHMEHEHHIO, TO
«CBHIETENILCTBO O IIOBEPKE» AHHYJIMPYETCs, BhIMHCHIBaeTcs «M3BELIEHHE O HENPHUIOJHOCTH K
IIPUMEHEHHIOY» YCTAHOBICHHOH (DOPMBL, M €€ 3KCIUTyaTalus 3alpeniaeTcsl.

9.3 ®opmbl «CBHAETENBCTBO O MOBepKe» U «M3BenieHHe 0 HEMPUTOAHOCTH K INPHMEHE-
HHIO» 0OPMIILIOTCSA B COOTBETCTBHH € J0KyMeHTOM «[lopsaok nmpoBeJeHUS IOBEPKH CPEJCTB U3-
MEpeHUH, TpedOBaHHsI K 3HAKY TOBEPKH M COJEPKAHUIO CBHICTEIBCTBA O HOBEPKE)», YTBEPHK/IEH-
HOM TipukazoM Munnpomropra Poccuu ot 02 urosst 2015 r. Nel18135.

9.4 B 00oux ciydasx cOCTaBIAETCS MPOTOKOJ MOBEPKH B MPOU3BOIBHON GOpME H B Kaye-
CTBE MIPHJIOKEHHUH NPHKIIAABIBAKOTCS TA0IMLIBI PE3Y/IbTaTOB MTOBEPKH.

@®opMmbl TabJIULL [IPHBEIEHBI B IPHIIOKEHHH b.
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NMPUJIOKEHUE A

(cripaBo4HOE)

Xapakrtepucruku npubopa Curma

MaremaTH4yecKHH anmapaT 00paboTKH pe3y/IbTATOB UCMBITAHHI

A.1 ®opmupoBaTelb — H3MepHTeJb coeluHeHHil yHuBepcaabHblii CHI'MA.
O0mmue cBeaeHH .

dopMupoBarens — H3MEPHTETh coenuHeHul yHuBepcanbHblii CUI'MA npennasHaueH s
M3MEpPEeHUI Ha CeTAX CBA3M JUIMTENILHOCTH COEIMHEHHs (CeaHca CBA3M) M Koiu4yecTBa (00BbEeMa)
nepelaHHOM U (WJIK) NPHHATON HH(OPMALIHH.

dopmupoBaresib — U3MEPHTETh coeauHeHuit yHuBepcaibHbli CUIMA, manee mpubop,
npejcTaBIseT coOoH MporpaMMHO-ANNapaTHYK CHCTEMY, COCTOAIIYIO M3 O10Ka (opMHpOBaTENs-
H3MEPUTENSE CO BCTPOSHHBIM YIIPABJISIOIIUM KOMIIBIOTEPOM M ITaKeTa CIEHAIBbHOIO POrpaMMHO-
ro obecnieuennst, CUI'MA, Bepcus 2.0, pynkuuonupyromiero B cpezie Linux.

[IprOop MOKET MOAKIIOYATHCH K MOBEPSEMBIM 00BEKTaM IO aHAJO0roBbIM aOOHEHTCKHM
JIHHHAM HITH ¢ HCnojib3oBanueM TexHosoruit: Ethernet, GSM, UMTS, LTE.

B nporiecce pabotel mpudop obecreurBaeT BBIMOIHEHHE DYHKIIHH:

- TepeHoca eHHUIl 00BeMOB IHPPOBOH HHOOPMALIMK OT rOCYAAPCTBEHHOI0 NEPBUYHOIO
ITATOHA;

- (opMHpOBAHHS BPEMEHHBIX HHTEPBAJIOB;

- HM3MEpPEHHS BPEMEHHBIX HHTEPBAJIOB;

- W3MepeHHus 00BeMOB HH(OPMAIIHH;

- CcTaTHCTHYecKas o0padoTKa MHOTOKPATHBIX M3MEpeHHH 00beMOB MH(OpMAIMK U Bpe-
MEHHBIX HHTEPBAJIOB.

KoHcTpykTHBHO 000py/10BaHHE BBINOJHEHO B BHIE NMpUOOPHOro KOHTEHHepa, colepika-
mero paboune TI351.

OcHoBHBIE MX:

- TpemeNbl J0MYyCKaeMoi abCOTIOTHONW MOTPemIHOCTH (POPMHUPOBAHMS JUTHTEIBHOCTH
IP coequnenui B nuanasone ot 1 10 3600 ¢, ¢ +0,25;

- Tpeenbl JIOMycKaeMoi abCOMIOTHON MOTpelHOCTH H3MepeHHs umTensHocTd [P co-
enMHeHni B tanaszoHe ot 1 g0 3600 ¢, ¢ +0,25;

- TOTPEmIHOCTh MEPEHOCa ITATOHHBIX €IMHHII KonuuyecTBa (00beMOB) WHGMOPMAIMH B
nmanasose ot 1 Oaiita no 1 I'Gaiit, Gait 0;

- HOTPEeNIHOCTh M3MEpEHHsl KojudecTBa (00beMOB) HH(pOpMAIHU, NpHHUMaeMod B IP
COEMHEHUH, B Iuana3oHe ot 1 Oaiira 1o 1 I'6air, 6aiT +1;

- Ipenelibl JA0IycKaeMoi abCOoMOTHON MOrpelHOCTH (GOPMUPOBAHUS JHTENBHOCTH Te-
1e(OHHBIX COSAHHECHNUI M0 aHATIOrOBBIM JIMHUAM B Juana3oHe ot 1 10 3600 c, +0.25 ¢;

- mpenesbl J0IycKaeMoi aOCOMFOTHOM MOTPENIHOCTH H3MEPEHHs JUIMTENBHOCTH TeJe-
(OHHBIX COCMHEHHI 110 AHATIOTOBBIM JIMHUAM B JHana3oHe ot 1 10 3600 c, +025¢;

- Tpemesibl J0IycKaeMoi abCOMIOTHOM MOTPENIHOCTH H3MEpPEeHHs UTHTEIBHOCTH Tejle-
(OHHBIX COeMHEHHI B pesxuMe Takcodona B auanazone ot 1 10 600 c, +0.25¢.
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A.2 MaremaTH4ecKknii annapaTt o0padoTKH pe3y/ibTaTOB HCNLITAHHI

A.2.1 Mojaejb HCIIBITAHHI

O6nexToM uenbiTaHui sBastoTea CH, KoTOpble H3MEPSIOT 00BEM MTPOXOAILEH Yepe3 HUX
uH(popMalKy, THOO JTHTEIBHOCTh OCYLIECTBISEMbIX COEIHHEHHH HIIM CEaHCOB CBA3H COOTBET-
CTBEHHO.

Cxema HCIIBITaHMS COCTOUT M3 TOC/IEI0BATEIBHO OCYIECTBIISIEMBIX OMBITOB, B KAXKIOM U3
KOTOPBIX MCIIBITYEMOE YCTPOHCTBO MPOBOJIUT H3MEPEHUE 3aBEJOMO U3BECTHOTO (ITAJTOHHOIO) 3HA-
YeHHs! JUTHTETBHOCTH HIH 00beMa HH(pOpMaLUK.

Pe3ynsTaToM KasKIoro omelTa, TO €cThb HaOII0AaeMbIM COOBITHEM, OYIET MOIPEIIHOCTh
U3MEPEHHUs, TO €CTh Pa3sHOCTh MEKILY U3MEPEHHBIM U M0JaBaeMbIM Ha BXOJl 3TAJIOHHBIM 3HAYEHHSI-
MH.

Pe3ynbTar cuMTaeTcsl YCTENIHBIM, €CJIH TMOTPELIHOCTh U3MEPEHHUSI MEHBINE WIIH PaBHA 3a-
JaHHOMY MPEIeTbHO AOMYCTHMOMY 3HAUEHHIO H HEYCIICLIHBIM - B IPOTHBHOM CIIydae.

HeycnenneivM, Takxke, CYATACTCS U3MEpeHHe, He3a)HKCHPOBAHHOE HCIIBITYEMBIM YCTPOH-
CTBOM.

O0603HaYMM BEpPOSATHOCTB YCIENIHOTO pe3y/ibTaTa KaXKA0ro U3MEepeHus — p, TOTAa BEpPOST-
HOCTB HEYCIIEIIHOro pe3yJibTata q = 1 — p, 1/1e p — BEpOATHOCTD TOSBICHUS YCIEIHOr0 CoObITHS, a
q — BEPOATHOCTb 10sIBJIEHHS HEYCIIEIIHOTO COOBITHS (OTKa3a).

Tak kak Bce M3MEpEHUS MTPOBOIATCS B OJMHAKOBBIX YCIOBHSAX — TO 3TH BEPOSTHOCTH (P H
q) HEe3aBHCUMBI W OJMHAKOBBI ISl Ka)KAOro ombita. Toraa, 4Mcno yCnenrHbX pe3ysibTaToB S U3 n
IIPOBOJIMMBIX OINBITOB - SABJISETCS CJIYYAHHOH BEJIMYMHOM, pacrpee/]eHHOH 1o OHHOMHAIBHOMY
3aKOHY.

8
- k -
PE<s)=)  (Jp*a-p)™, (1)
k=0
rae P(S < s) — BepOATHOCTb TOTO, YTO YHCJIO YCHEIIHBIX PE3YIbTaTOB HE TIPEBBICHT BEJIH-

YHHEI S,
K — TexyIiee 3HaYEHHUE BETUYHHBEI S.

A.2.2 KpurtepuH 3aBepiuieHHs HCIIBITAHUI
B xozme mpoBeaeHHs ucnbITaHUH TpeOyeTcs NPOBEPUTH, YTO OLIEHMBAEMOE 3HAYECHHE q <

Py npu BEIOpAaHHOM 3HAYEHHH JOBEPHTEILHOM BEPOSTHOCTH Phos. Py — 3TO mpenenbHo Jonyctumas
BEPOSTHOCTh H3MEPEHHUH C NMOrPELIHOCTHIO OObIIIE 3a/1aHHOH.

BepostHocTs P(S<S) MOXHO paccMaTpHBaTh, Kak BEPOATHOCTH I[1ONAJaHUs OLICHHBAaEMOU
BEJMYHHBI q B 3anaHHbIi HHTEpBan [0, q], TO €cTh TOKHO BBHINOJNHATLCSA cooTHOoHmIeHHE P(S<s) =

P08, 11 Hcxo s 13 (1):
g
Zk_o(: ) (1 — Py)* P,™* >ProB ; )

N3 cooTHOmIEeHUs (2) HaxoauM §. DaKTHYECKH 3TO 03HAYAET, YTO NPH BEPOATHOCTH OTKa3a
(ommOKku M3MepeHus ), paBHO# Py ¢ BeposiTHOCTBIO Ppop Oy/1yT yenenHbIMU He GoJiee S U3MEPEHHH

Wuade roBopsi, eciii B CEPHH H3 N HCTIBITAHHI YHCIO OTKA30B COCTABHT He Oolee, 4eM
y =(n - §), TO MOJKHO YTBEPKIaTh, BEPOATHOCTH HENPABHILHON pab0Thl KOHTPOJIUPYEMOH CHCTEMBI
WU3MEpPeHHU I — MEHBIIIe MPeeIbHO - JonycTuMOoH. OO03HAUNM 3TO 3HAYCHHE Yy.

AHaNOTHYHO, W3 COOTHOIICHHS (3), MOXHO OIpPENEIUTh 3HAYEHHE S M, COOTBETCTBEHHO,
y = (n - 8), IpH KOTOPOM BEPOATHOCThH HENPABUIBHOH paboThl KOHTPOJIHPYEMOH CHCTEMBI H3MeEpe-
HUH oKaxkeTcs 00JbliIe peIebHO — JOTYCTUMOH. O003HAYNM €T0 Yy,
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Zg () Po*(1—Py)™* = Pnos (3)
k=0

Takum o0paszom, B mporecce TMpPOBEJACHHSI UCHBITAaHWH, B COOTBETCTBYIOIIHE MOMEHTBI
BPEMCHH, TIPOBOJMTCS aHATH3 3a()HKCHPOBAHHOTO KOJHMYECTBA OMIMOOK (0TKa30B) y Ha COOTBET-
CTBHE TPaHHUIIAM Yy U Y, OTIPECTCHHBIM, B cooTBeTCTBHE ¢ (2) U (3) [Ipumeps! pacuera npu pas-
HBIX 3HAYEHUSX JIOMYCTHMON BEPOSTHOCTH OTKa3a (OMIMOKH M3MEpEeHHs) TPUBEICHB! B Tab/UIax
Al u A2.

Eciu y <y, To ucnbitanus 3akon4ensl, pe3yiastar YCITEILIHO;

Eci y > y,, To ucnbitanus 3akoH4ensl, pesynbrar HEYCIHIEIITHO;

Eciu v, <y < y,, TO HenbiTanus cieayet nponomnkars, JAHHBIX HEJOCTATOYHO.

A.2.3 ToyeyHble H HHTEPBAIbHbIE OIIEHKH [OTPEITHOCTH

[TycTh A — H3MepseMas BEIHYHHA, TOT/Ia OLEHHBAEMYI HAMH HOTPENIHOCTh 0003HAYMM
Xj.

[lorpemHocTs U3MEpeHHil — cly4aliHas BeJMYHHA, 3HAYEHUA DTOH BEJIMYHHBI MOXKHO BBI-
YHCIUTh JUISl KaXKI0r0 H3MEPEHHU:A, KaK pasHOCTh MEXIYy 3HAYEHHEM, H3MEPEHHBIM KOHTPOTHpYe-
MBIM 000DYI0BaHHEM U HCTHHHBIM (ITAJIOHHBIM) 3Ha4YeHHEM (POPMUPYEMBIM IPUOOPOM X; = AU3M;
= A?Ti.

Taxum oOpa3omM, uMeem HaOOP 3HAUEHHH MOTPEITHOCTH U3MEPEHHH OT X1 J0 Xy,

[lorpemHocTh M3MeEpeHHt ABISETCS cly4aiiHOM Belm4uHHOM. Ha npakTuke, mojararoT, 4to
3Ta ClydaiHas BEMYMHA MMEET HOPMAJIbHOe pacnpeieeHne. 1o oOyCIOBICHO TEM, YTO MO-
IPEIIHOCTH U3MEPEHHH CKIaIbIBAIOTCS M3 OONBIIOro yucia HeOOBIINX BOSMYILEHHH, HH OJHO H3
KOTOpPBIX He sBNseTcs npeodanaonmM. CorslacHO e HeHTPAILHOI npeae/ibHOH TeopeMe CyM-
Ma OecKOHEYHO 0O0JIBIIOrO YHCIa B3aHMHO HE3aBHCHMBIX OECKOHEYHO MaJIbIX CIyYaiHbIX BEJIHYHH
¢ MOOBIMH pacTipe/ie]IeHUs MU IMeeT HOPMAJIbHOE pacnpeae/ieHue.

PeanbHo, Jake BO3AEHCTBME OIPAHMYEHHOIO YHMCJIAa BO3MYIICHHH, NPUBOAMT K HOPMAJb-
HOMY pacIipe/IeIeHHIO Pe3y/IbTaTOB H3MEPEHHH U HX IOrPENIHOCTEH.

A.2.4 CucreMaTHYecKasi COCTABIAIOIIAN IOTPEITHOCTH
IIpu MHOTOKpAaTHBIX H3MepeHUsIX >(P(EKTHBHOH OLEHKOH MameMamuyeckozo oxcuoanus

JUIS TPYTITIBI U3 B HaOMIOeHN# SBISeTCS cpeHee apu(METHIECKOE X:
= 1 4
T 5 B3 4)
dopmyna (4) — onpeeseT CHCTEMATHYECKYIO COCTABIISIFONIY IO TOTPELIHOCTH.

A.2.5 CpeanexBagparuyeckoe orkjaoHeHHe CKO cucTeMaTHuecKoi MorpemHoCTH
O1neHka qucriepcHd OyAeT BBIPaKaTbCs:

B = g Tt (x — X )

Torna cpenHeKBaApaTHYECKOE OTKIOHEHHE OT ITOrO CPEJHET0 @ OIpeelsieTes, Kak

KBa/{paTHBIH KOPEHb U3 BhIpaxeHHs (5):
11
nn—1)

(g —x) (6)

A.2.6 loBepuTeIbHBII HHTEPBAJI CHCTEMATHYECKOH COCTAB/ISIONMIEH MOTrPEMIHOCTH
95% - HBIH JOBEPUTEIbHBIA HHTEPBA 7151 OLICHUBAEMOH MOTPEIIHOCTH 3a/1aeTCs KaK:
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x=x+19 ¢ (7

A.2.7 loBepuTe/ibHBII HHTEPBAJ /151 THCTIEPCHH
Benuuuna D — NpeicTaBiseT CyMMy CIy4aifHbIX BEIMYHH H B HAIIEM CIIydae MOXHO

YTBEPIKIaTh, YTO BeJIMYMHA D pacipe/iesieHa o HopMalbHOMY 3aKOHY.

Torna:
2

D[D]=-2 D% 8)
n-1
a CPECIHCKBAAPATHYCCKOC OTKIIOHCHHUC O g5 6yz[eT pPaBHO:

2 o
o5 };Dz )

95% - HBIii TOBepUTEIBHBII HHTepBaT 11 qucnepcud D Oyzaer onpenensTbes:

D=D F1.96 gz (10)

Taxum oGpazom, 95% - Hbli goBepuTenbHblil HHTepBan A1 CKO cucremarnyeckoi mo-

rpemrHocTH Gy/IeT orpaHnUeH HHTepBanoM (/D — 1,96 Og JD + 1,96 o).

A.2.8 /loBepuTe/IbHBIH HHTEPBAJ CYMMAPHOH OIPEIIHOCTH
JloBepUTEIbHbIH HHTEPBA]1, B KOTOPOM HAaXOJHUTCSl 3HAYCHHE CYMMapHOH MOrpeIIHOCTH
3aaercs GopmyJIo:
Atmin = xcyM = Atmax.- (1 1)
HJIH
A‘/vmin < XcvM = A‘]max. (12)
Min ¥ max — 3T0O MUHMMaTbHOE W MAKCHMAIbHOE 3HAYEHHA [OIPEIIHOCTH H3MEpPEHHS
JUTATEJIHHOCTH CECCHH HITH 00heMa nepeaHHoro (aiiia, B 3aBUCUMOCTH OT BH/1a HCIIBITAHUH.

A.2.9 OueHka BepOSITHOCTH HENPABHJILHON padoThl KOHTPOJIHPYeMOro o6opyaoBa-
HHUS

OreHKa BEpOATHOCTH HEMPABUIBHOH paboThl KOHTPOJIHPYEMOro 000py/10BaHHs IPOH3BO-
JMTCS UCXOIS U3 3aHMKCHPOBAHHBIX HA KOHEIl UCIIBITAHUH 3HAYeHHH n (0611ee YHMCIO TPOBOIMMBIX
OMBITOB) H Yy (KOJMYECTBO 0TKa30B) 110 dopmynam (2) u (3).

BepositHocTh 0TKa3a Pyry OyaeT npuHaeKaTe JHANAa30HY:

PH<P0TK<PB9 (13)

rie Py u Py COOTBETCTBEHHO HUKHSAS M BEPXHSISA IPaHHIIbl BEPOSTHOCTH OTKa3a.

DTH rpaHMIGL, B CBOIO OYepeib MOTYT ObITh HaiiileHbl U3 ypasHeHuii (14) u (15) npu BHe-
CEHHMH B HHUX COOTBETCTBYIOLIMX 3HaueHHH n u 'y u Paos = 0,95.

¥
Z “)-R)* B =Puos; (14)
k=0

y
Z (:) P¥@1—B)"* =Pnos. (15)
k=0

B Tabmumax Al u A2 npeacTapieHbl YHCI0 HEOOXOAUMBIX HCIIBITAHUHI JIJIS BEPOSTHOCTH
omubdox Pp=0,01 1 Py=0,0001.
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Tabmuua Al - Bepositocts ommbdku Py= 0,01

Yucmo UCnBITAaHHH

Vcrneno, eciad Yucio
ONMUOOK MEHBIIIE WIH PABHO

Heycneniso, ecii 4HCiIo
o1Ii00K 00JIbIIe

299
473
628
773
913
1049
1182
1312
1441
1568
1693
1818
1941
2064
2185
2306

O 0 N O D B N

T T S e S S e
N W BN O

6

9

11
13
14
16
18

19
21
22
24
25
27
28
30

31

Tabnuua A2 - BepositHocts ommbku Py = 0,0001

Uucno ucnpITaHuid

VcenemHo, eciii YHCiIo
OIKHOOK MEHbIIIE HIIH PABHO

Heycnenmo, eciin uncio
omuOO0K 00bIIe

29956
47437
62956
77535
91533
105128
118422
131479
144344
157049
169619
182072
194422
206682
218861
230968

O 00 N N b B W=

bt et e ek ek pd
SN kW= O

6

9

11
13
14
16
18
19
21
22
24
25
27
28
30
31
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INPUJIOKEHUE b

(cripaBOYHOE)
Tabanubl pe3y1bTaTOB NOBEPKH

Tabmumna b1 - Mroroseie pe3ynbTarhl

Ne | TnurensHocts, L, ¢ | KosmuecTBo KomuecTBo KonuuectBo Pesynbrar
JTana COeTHHEHU I o1muboK MPOMYIIEHHBIX JTamna
H3MEpeHu i COEIMHEHU I
1 1 300
2 600 8
3 3600
Hror 316
Tabmuua b2 — JloBepuTebHbIE HHTEPBAJIBI
Bepost- | Beposit- | Cymmap- | Cymmap- | Cucrema- | Cucrema- CKO CKO
HOCTb OT- | HOCTb OT- | Has co- Hasi CO- | THYecKas | THYeCKas | CHCTeMa- | CHCTeMa-
Kasa Kaza CTaBJis- CTaBlisi- COCTaB- COCTaB- | THYECKOH | THYECKOM
min max fomas omias Jgwomas | JIsroulas cocTaB- COCTaB-
min max min max JSAIOMEH | JISFoIIeH
nmorpeui- | Iorpem-
HOCTH HOCTH
min max
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MPUJIO)KEHHUE B

(crmpaBOUHOE)
Onucanue popmaTta (aiina Tapuduoi HunpopmManuu

Haumenosanue madnona koupepropa — Spider.cfg

Jlis Toro, uToOBI (aitn noapoGHOro ydera, noiaydeHHbH oT CHCTEMBI H3MEPEHHH [UTH-
tenbHOCTH coeannenuit (CHJIC), 6b11 koppektHo umnopruposad [10 mpubopa CUI'MA neodxo-
MO OTIPEIENTUTE H OIIUCATL €0 CTPYKTYPY.

®aiin nogpoduoro yuera, noxyuernsii or CUJIC Spider, npeacrapiser cobo# TekcTo-
BBl (paiin B Jopmare €sv U MOKET OBITH OTKPHIT mporpamMmoii Exel.

B ucxonHOM (haiine 3HaYCHHs UTHTETBHOCTH COEMHEHHMM TPE/ICTAaBICHBI B CEKYHIAX.

Tl Toro, uT00KI 3TOT (aiin Mor ObITh 00padoTan konBeprepoM Spider.cfg — He0OX0aUMO
BCTPOEHHBIMH CpeACTBaMH mporpammbl Exel Moanduumposars cronben, cofepkalliii JaHHbIE O
JUTHTEIBHOCTH COeIMHEHHH, IIPEICTaBUB UX B (popMaTe MHUIIHMCEKYHI, TO €CTh YMHOXKUB BCE 3Ha-
yeHus 3toro crosoma Ha 1000.

TToc:1e mpeoOpa3oBaHuil IIOIYYEHHBIH pe3yJIbTaT ClIelyeT COXPaHHUTh B (JopMare Csv H Ie-
perectn B Katanor SIPD mporpammuoro obecreuenus npubopa CUI'MA, chopmuposas Takum
00pa3oM pe3ynbTUpYIONMii (aiil, KOTOPBIM HMEEeT TEKCTOBBIH (OPMAT C pa3Ie|TENsIMH MOIEH.

B xauecTBe CHMBOJIA pa3Je/UTENs MO MOA3AMKCAM UCIIONIB3YETCs CHMBOI "TOUKA C 3aIsi-
TOM".

Kaxnas cTpoKa 3aKaHYMBAETCs CHMBOJIOM "IlepeBosia KapeTKu'.

DTO 03HAYAET, YTO IIO3AMKCH PACTONAratoTCsl B CTPOKE CO CTPOrO OMpEeeCHHBIM CMe-
LEHHEM [0 [O/3aIUCAM OT Hadaa 3amucH (Hadasia cTpokH). Takium oOpasoM, Ui HAeHTHUKAIMH
COOTBETCTBYIOMIEH TOJ3AMACH HCIOIB3YETCA 3HAUYEHME, COOTBETCTBYIONIEE NECATUYHOMY HHCILY
paszenuTenei, OTACITOMNX HCKOMYIO IIOI3al|Ch 0T Havajla CTPOKH, CUeT HAYMHACTCA € HYJIA.

[Iporpammuoe obecnedenue npudopa CUIT'MA uMmopTHpyeT HATh MOA3AIMCEH H3 Kak-
JI0¥ cTpoKH (paitia yuera:

° Homep aGoneHTa A COJEPKHTCS B IO/I3AIIUCH CO CMEIEHHEM 2;

o Homep aGonenTta B coieputes B OA3AMKCH €O CMeMEeHHeM 3;

o JlaTa u BpeMs HA4a/Ja COeHHEHHsI COIEPKATCS B MO3AIIUCH €O cMemeHueM 4, B
¢popmare JIEH MEC I'OJ] YAC MHH CEK;

. JITHTEILHOCTh COeTHHEHHS COAEPKUTCS B IO3AMHCH CO CMemeHHeM 6;

(MparmeHT (aiia yuera IpeACTaBIeH Ha pUCYHKe 1.

H ©-

Dann NaBHAK Ecraexa Paimerxa crpannibl Oopmynsl HAanrnie Peyersnposarne Bug Cppasxa (7} Yro swixovure caenats?

R23C12 v =
e e | 4 s st 6 7 R N

1 |Call Type Service Subscriber Called party Start time Stop time Duration  Input bytes Output bytes
2 1201 1202 22,04,2019 13:14:31.000 22.04.2019 13:14:36.000 5000 0 0

3 1211 1212 22.04.2019 13:14:31.000 22.04.2019 13:14:36.000 5000 0 0

4 1209 1210  22.04.2019 13:14:31.000 22.04.2019 13:14:36.000 5000 0 0

5 1203 1204 22.04.2019 13:14:31.000 22.04.2019 13:14:36.000 5000 0 0
6 1205 1206 22.04.2019 13:14:31.000 22.04.2019 13:14:36.000 5000 0 0
T 1207 1208 22.04.2019 13:14:31.000 22.04.2019 13:14:36.000 5000 0 0
8 1201 1202 22.04.2019 13:14:41.000 22.04.2019 13:14:42.000 1000 0 0
9 1209 1210 22.04.2019 13:14:41.000 22.04.2019 13:14:42.000 1000 0 0
10 1211 1212 22.04.2019 13:14:41.000 22.04.2019 13:14:42.000 1000 0 0

PucyHok 1
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IIpumep 3anucu B yuetHoM (aiine:
[TepBasi cTpoka npuBeneHHoro (aiina uHTepnperupyercs [10 npubopa CUI'MA crenyro-
M obpasom:
AGoHeHT ¢ HOMepoM 1201 uHunMEHpoBan coeruHeHHe ¢ aboHeHToM 1202, nata M Bpems
Havasna KoToporo 3adukcupoBana B daiiie, kak 22 anpens 2019 r. 13 4, 14 mun 31,000 c;
JlnutensHOCTh 3TOr0 coeauHenus coctapuaa 5000 mc.
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Meromuka nosepkr 5295-003-80576292-2019MI1

Jlact 19
Beero amctos 19
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