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Hacrosimas meroanka nosepkd (MII) yctaHaBnuBaeT MeTONBI U CpeicTBa MEPBUYHOMN, me-
PUOJMYECKON, MHCIEKIMOHHOM M 3KCHEPTHBIX IOBEPOK CHCTEMbI W3MEPEHHUH Nepenayd IaHHBIX
SGSN-MME-14.

CUIIJ siBnsieTcst BUPTYanbHOU ((QYHKIIMOHATHHOH) CHCTEMOH KOMILTEKCa 00OpYyIOBaHUS C
WU3MEPHUTEIBHPIME (QYHKIIUSIMHU, PEaTU30BaHHOTO Ha MOJyJie YIpaBieHHs MoOUIBHOCTBIO SGSN-
MME, sepcus [10 14A, 14B, npoussoactsa Ericsson AB, [11semus.

OObopynoBanue OCYILECTBJISIET KOMMYTAIIHMIO MaKeTHBIX AaHHBIX B ceTsx GSM 900/1800,
UMTS, LTE, Bxitoyas MapLIpyTH3alMIO M YIpaBi€HHE MOJb30BATENLCKHMHU CECCHSIMU, a TakXKe
¢GbyHKIIMM TapuUKaLKH.

Metoarka paspaboTaHa B COOTBETCTBHHM C TpeOoBaHUSIMH pekoMeHmauud PMIT 51-2002
«["CH. JIokyMeHTBI Ha METOUKH MTOBEPKH CPeACTB u3MepeHuil. OCHOBHbBIE [TOT0XKEHHUS.

OOBEKTOM METPOJIOTHYECKOTO KOHTPOJS MpH TIOBEPKE SIBJIAETCS CHUCTEMa H3MEpeHUMH
nepenaun nauHeix SGSN-MME-14, nanee — CUI1]J], Bxonsmas B cOCTaB BbIIIE HA3BaHHOTO 000pYyI0-
BaHHIL.

[lens OBEpKH - ONpeAencHHe AeHCTBUTENBHBIX 3HAUCHUN METPONIOTHYECKIX XapaKTEPHCTHK
(MX) CHUII/] 1 npemocTaBneHne JOKyMeHTa 0 BO3MOXHOCTH 3kcIutyatanuu CULIJL

IMosepky CUILJ] ocymecTBisiOT OQUH pa3 B JABa rojla METPOJIOIMYECKHE CiyKObI, aKKpeau-
TOBaHHBIE POoccTaHIapTOM Ha JaHHBIE BUBI PadoOT.

TpeOoBaHus HACTOSILIEH METOIMKH TMOBEPKM O0S3aTeNbHBI AL METPOJOTHYECKHX CIIYXkO
HE3aBHUCHUMO OT opM COOCTBEHHOCTH.
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1 Onepauun nNoBepKu

HpI/I NNPOBCACHHH NTOBEPKH TOXKHBI IPOU3BOIUTLCS ONCpallMH. YKa3aHHbBIC B Ttabauue 1.

Tabnuua 1
Homep IIpoBeaenue onepanuu npu
HaumMeHoBaHHe onepauuu NYHKTAa — ~
10KyMeHTa NePpBHYHON | MepHOIHYeCcKO
1o noBepKe NnoBepKe noBepke
1 OnpoGoBanue 7.1. + +
2 OnpeneneHue METPOJTOTHYECKUX XapaK- 7.2
TEPHCTHUK:
- OTPEIHOCTh H3MEPEHHS KOIHYeCTBa + +
(o6vema) undopmanuu;
+ +

- BEPOSATHOCTH HEMMPABUJIBHOTO IPCACTABIIC-
HHs HCXOIOHBIX JaHHBIX A Tapu(bnxamm.

2 CpeancrBa noBepkH

IIpu npoBeeHNH TOBEPKH JOJDKHBI IPUMEHATHCS pabodne dTAJOHbI, yKa3aHHbIE B TabuLe 2.
Paboure stanonsr nokHB! OBITH UCIIPABHBI, IIOBEPEHBI U HMETH CBHAETENLCTBA (OTMETKY B Macmop-
T€) O MOBEPKE MU KIEHMO.

Tabnuua 2
HaunmenoBanue CU Ipeneant Ipeneanl Tun CH IIpumeuanne
H3MepeHuii MOrPEeIHOCTH
DopMUpoBaTElb otl 10 3600 ¢ +0,25¢ Amyner-M | 4a2.770.068TY
IP-coeanueHunit 10 Gaiit - 10 Mb6aiit +1B

[IlpumMmedanus

1 lonyckaeTcst HCIONIB30BaHKE APYTHX pabOUUX 3TAJIOHOB ¢ HEOOXOJUMBIMU METPOJIOTHYE-
CKMMHM XapaKTEepPUCTUKAMHU.
2 B nmpunoxeHnn A nmpuBeJeHbI XapaKTEPHCTUKH NMpubopa AMyneT-M U MaTeMaTHuYeCKash Mo-

JeJb Ipolecca MOBEPKHU.
3 B npunoxxenun b npuBeeHbI TaOIUIBI PE3YIBTATOB MMOBEPKH.

3 TpeGoBanus Kk kBaJH(PHUKALHA NOBEpHTeJIEH

K npoBeneHuIo MOBEPKH TOMYCKAIOTCS JIHIIA:
- aTTECTOBAHHBIE B KAUYECTBE MOBEPUTEINS CUCTEM H3MEpeHHi o0beMa (KOTHYeCTBa) IEPEaayu

JNaHHBIX;

- U3Y4MBIINE SKCILTyaTalMoHHYI0 JokyMeHTanuto CUITJ] u pabouero stanona Amynet-M;

- MMeoIIMe HaBBIK paboThl Ha mepcoHanbHOM KoMmmbloTepe (PC) B omepamnoHHOM cpene
WINDOWS u umeromye 3HaHud B 001acti [P — TexHOMOrui;

- UIMEIOLIHE KBaM(pHUKALHOHHYIO IPYIITY 1O TEXHUKe Oe3omacHOCTH He Hike 1.
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4 TpeGoBanus 06€30MaCHOCTH

4.1 Kopmnyc PC nomxeH ObITh 3a3eMJieH.

4.2 Pabouyee MeCTO A0IKHO HMETH COOTBETCTBYIOIIEE OCBEIICHHE.

4.3 Ilpu npoBeaeHNHU NOBEPKH 3alpeLIaeTcs:

- IPOBOJAUTH pabOThI 10 MOHTAXY M IEMOHTaXy IPUMEHAEMOTr0 B HOBEpKe 000PYAOBAHHUS:

- TPOW3BOJUTH padOThl MO MOIKIIOYEHUIO COEIMHUTENBHBIX Kadeiaed NpH BKIIOYEHHOM
nutaHuu Amyner-M u PC.

5 YeaoBus nosepku

HpI/I NPOBCACHUH MMOBEPKU OOXKHBI coOmoaTbes CICAYIOIIUC YCIIOBHA!

- TEMIIepaTypa OKpyKaloLUleH cpenbl (25 +£10) °C;
- OTHOCHUTEJIbHAS BIAXXHOCTh BO3/IyXa ot 30 % no 80 %;
- atMoc(epHOe TaBleHUE ot 84,0 no 105,7 xI1a (ot 630 no 800 MM pT.CT.).

6 IloaroroBka K noBepke

[lepen mnpoBemeHHEM TMOBEPKU HEOOXOAMMO TIPOBECTH CIEAYIOIIHE IOATOTOBUTEIBHBIC
paboThL:

- IPOBEPHUTH CPOK JEeHCTBUS CBUETEIHCTBA O IIOBEPKE Npudopa AmyneT-M;

- pasMmecTHTh Ha pabouem crone nepcoHanpHbeId KoMmnbioTep (PC), mpubop Amyner-M n
TIPUHTED;

- YCTAaHOBHTH YUIMHHUTENb C TpeMsi po3eTkamu Tuna «EBpo» u moasecTu K pabodeMy MeECTY
onHodazHoe nepeMeHHoe HanpshkeHue 220 B;

- oTkoppekTHpoBath Yackl PC npubopa AMyner-M no yacam NoBepsieMoro o0opya0BaHHs;

- TIpOBEPHUTH (3KpaH MouuTOopa PC) BepcHIO MPOrpaMMHOro 0becTieueHus;

- cobpatb cxeMy H3MEpeHHI B COOTBETCTBHM C PUCYHKOM | M PyKOBOACTBOM IO 3KCILIyaTa-
Mu Ha Ipubop Amyner-M;

- PC momxen ObITh OcHaleH onepannonHoit cucremoit WINDOWS-2000Pro/XP;

- TIOJIly4HTh y oIepaTopa TexHojorudeckue SIM-kapTel (10 BOCEMH KapT) A HaCTPOHKH
nopToB npubopa AMyner-M.

IlpumMeuanue - SIM-kapTel ycTaHaBAHBAIOTCS NPH BBLIKIIYEHHOM NMHTAHWH MOJIYJIS
GPRS/UMTS Tak, 4To0bI CKOIICHHBIH yroJ ObLT clipaBa, a KOHTaKTHas HOPOJKKA CBEPXY;

- omeparopy HeoOxomuMo mnoarotoButs obopyroBanue GPRS/UMTS g npoBeneHus
TIOBEPKH B pexnMe 0OMeHa naketamu JaHHBIX Mexxy GPRS/UMTS monemamu (SIM — kapTamu).

Kommnnekc obopyaoBaHus
Amyaer-M SGSN-MME, Bepcus [10 14

i boaok

dopyvuposaress 1 CeTb onepaTopa SGSN-MME :gl;

GPRS/UMTS

MOTh

Data (CDR) i

[
|
|
|
|
|
|
|
|

Pucynok 1 Cxema noBepku
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7 IlpoBeaenue NOBepKH
7.1 OnpoboBanne

7.1.1 OnpoGoBaHHe MPOU3BOIAT 10 CXEME B COOTBETCTBUM C PUCYHKOM 1:

- Brounth nutanue PC u mpudopa Amyier-M;

- OCYLIECTBHTh MHCTAJISLMIO IIPOrPAMMHOIO OOECIEYEHHs, s ITOTO BCTABUTb IHCK B
CD-ROM 1uckosoi. Ha sxpane nossurcs auanorosoe okHo "ITPOIPAMMA YCTAHOBKH".
JIBaXKbl [IEIKHYTh MBIIIBIO [0 MYHKTY ''MporpamMma'’, paciooXeHHOM B JIEBOH YacTH OKHA. JTO
MpUBeJeT K MHUNMATH3AUNY MacTepa MHCTAALMNH, B JalbHEHIIEM HEOOXOAMMO CIeJ0BaTh €ro
yKa3aHUsM;

- MOCJIe OKOHYAHMS MHCTAUIALUMH Ha kecTKoM mucke PC Oyzer coznan Katanor Amulet ¢
TIporpaMMaMH JUtsl YIIpaBJleHHs paboToii mpubopa Amyier-M;

- 3amyCTHTh mporpamMmy amulet.exe u3 karatora Amulet B OnepanHoHHOH cpene
WINDOWS.

[Mociae crapra IO Ha 9KpaHe BHICOMOHHTOpA BO3HHUKAECT OCHOBHOE OKHO IPOTpaMME,
U300paXKeHHOE Ha PHCYHKE 2.

3 Amy ner -

m.

Pucysox 2 — OCHOBHOE OKHO IIPOIpPaMMBbl

7.1.2 BBINOMHUTE MOJATOTOBUTEIBHBIE OIIEPAIUH.

Co3aarb HaCTPOMKY A1t OPOOOBAHUS:

- aKTUBUPOBATh NYHKT MeH0 Hacrpolikn/HacTpoiikn HenbITAHUS;

- B OTKpBIBIIEMCS OKHE Bb16op mMenn HenbiTanus BIOpaTh NyHKT HoBoe nenbiTaHue U B
CTPOKY BBOJIA 3aNMcaTh Ha3BaHHe MoBepku, (Hanpumep, Tun CUILL SGSN-MME-14) u 1mieJKHYTh
no xHomnke OK;

- B oTKpbiBeMcs oxHe Hacrpoiiku ucnbiranus CUILL SGSN-MME-14 cozepxurcs ceMb
Bkiaanox: Ilpubopsl, CoennHenue, IIpoTokosibl, ITamsl, Cratucruka, Hacrpoiika CY,
Honycku.

Bo Bknaake IpubGops HeoOXx0auMO BBIOPATh U HACTPOUTH MOPTHI, YHACTBYIOIIKE B IMOBCPKE.
B CJIEAYIOUIEH Mocnen0BaTebHOCTH:

- akTuBupoBaTh GPRS/UMTS-nopThI (10 BOCbMH TOPTOB);

- HaCTPOHTD MOPTHI:
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a) BBLIEJIMTH HOPT U HIEIKHYTh 110 TUKTOrpaMMe HacTPOHKH 1. ipn 1OM Ha IKpaH BEI3BIBAET-
¢Sl OKHO HAaCTpOEK JaHHOI0 MopTa;

6) B oTkphIBIIeMcs okHe Hactpoiiku mopta-GPRS, pucyHOK 3. B COOTBETCTBYIOLIHE CTPOKH
BBOJIa BIIUCATh MOJIYYECHHBIE OT OfiepaTopa JaHHbIE,

B) MOBTOPHTH OMEPALUH I BCEX 3a7eHCTBOBAHHBIX B MOBEPKE NMOPTOB!

- IIENKHYTH 0 KHomnke O0pa3oBaTh Napbl.

Bo Bxnaake Jlonycku HEOOX0IHMO:

- BoiOpath Pexum ACP;

- cTpoKy BBo1a BepositHocTh 0TKaza CY 0CTaBUTh HO YMOTYAHHIO.

Bo BKIaKe JTambl cO31aTh TPH dTana 11 u3MepeHus o6beMa nHOpMalny B COOTBETCTBHH
¢ Tabnuued 3.

HAtmaer et Te e DoHRe HOtEDR 338 s
Fe s patiore ‘o fpTa T GFRS LTS
Menoaetoeate sToT |F +
H o Narg Megatone MNapone Megaton
CTRON 3 MAUNEOESUI oo o oo oo e e e
L oeat 4s A0CTYNE ST+LGODIONT =1 B "tectirme

Pucynok 3 - IlpuMep BBOJAa JaHHBIX /11 HACTPOHKH

Tabnuna 3 - Hactpoiika 3TanoB

06 KonnuyecTBO BbI30BOB Ha 3Tare
HHDO 1’::1 . 6 noBepka IIporokon
pMatl OnpODOBAHHE niepBHYHAas/epHoanYECKas
512 bair 8 300 TFTP nosepx UDP
1 KGaiir 8 8 TFTP nosepx UDP
10 K6aiir 8 8 TFTP nosepx UDP
100 K6aiit - 8 TFTP nosepx UDP

Bo sxsianke Hacrpoiika CY Briopars tun CV - SGSN-MME-14 u BEIOpaTh dopmar daii-
na: SGSN-MME_Rel 14_Ericsson.
Biianky CoeanHeHHe HACTPOHTH COTTIACHO PUCYHKA 4.
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Pucynok 4
Hactpotika Bkiagok Crarucruka, [IIpoTokoeanl — 1o yMOTYaHHUIO.

7.1.3 3amyck nporpaMMBl OIpoOOBaHHUS:

- IIepe]] CTapToOM HeoOX0AMMO OOHOBUTH COCTOSHME PaboYuX IIOPTOB, B KOTOPBIC YCTAHOBJICHBI
SIM-KapThI: 1EIKHYTh T0 ukTorpamMMe Kondmrypanus npubopa (BTopas crnpasa) U IUEIKaTh MO
kHonke OOGHOBHTH JI0 TEX TOP, MOKa Bce pabouue NOPThl HE OKPAcATCs B 3€JICHbIH IBET,

- aKTMBHpPOBaTh NMYHKT MeHIO Texymiee HcmbITaHHEe U B OTKPBIBLIEMCA OKHE BbiGop umenn
ucnbiTanus BeIOpaTh UM - SGSN-MME-14;

- BBIOpaTh MyHKT MeHO Menbiranne/CTapT HenbITaHMs, HaxaTh KHONKY — OK;

- TI0CITe MHMIMAIHM3aluy Ipudopa AmMyJier-M Ha 9KpaHe OTKPHIBAETCS OKHO, PACYHOK 5. B HeM
oToGpaxkaeTcss HHPOpMAIlHs O TEKYIUEM 3Tale onpoboBaHus.

B angrer S
‘ @ =

Wirem e Tagry Fondme

Etheinet Henurakue RENOAUACTLR

SR T AR S

ek IR LA ST

Pucynok 5

Tpouenypy onpoGopanus mpuGop Amy.aerT-M BBINOJHSIET ABTOMATHYECKH MO 33/[@HHOH Mpo-
rpamMMe, pOpMUPYET TPH ITala COSANHEHHMH OMHOBPEMEHHO IO BOCbMU KaHallaM CBSI3H,

- B okHe Bua/Mudopmanns 0 KOMIUIEKTe MOXHO KOHTPOIHPOBaTh MHGOpMaUMIO, Nepena-
BAEMYIO U IIPUHAMAEMYIO OJTHUM U3 MMOPTOB;

- HocJie BHIMIOJHEHHUS BCEX JTANoOB ompoboBaHMS B OKHe ¢ MH(OpMauel (pHCYHOK 5) B rpade
Cocrosinue nospisiercs coodienne MenbiTanue 3aBepiieHo;

- BBINOJIHAETCA pacyeT JaHHBIX pHbopa AmyJier-M;

- okHo Uudopmanusi 06 mCNbITAHUM 3aKPHIBACTCS,

- OmepaTop J0KEH CHATh yUeTHYIO HHPOPMALHIO Ha oboit HocuTens B popmare, IPUBEICH-
HOM B MpuiIoxeHuu B;

- onucanue gopmara ¢aiina COTEPKUTCA B IKCIIIYaTaHOHHON JOKYMEHTALMH NPOU3BOIUTE/IS;

- yueTHyI0 MH(OpMauMIO HeoOXomuMoO ckomuposath B Kataior C:\Program Files\Amulet\
Report\ SGSN-MME-14\<aara_Bpemsi_Ha4aja_HcnbITanmii>\sids;
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- BbIOpath NyHKT MeHio Menbitanue/MeHexep MCNBITAHUIH, B OTKPBIBIIEMCSI OKHE BEIOpATh
KaTaJior ¢ pe3ysibTaraMi onpoOoBaHus U WeAKHYTh 1o kHonke [Hoay4uuts daiapl CY:

- BBIBECTH Ha JKpaH CTaHJapTHoe OKHO OTKpbITHE daiijia. B KOTOPOM BBIOMPAETCS KAaTajlor U
BBLAENISETCS OMH (aiin A1 KOMUPOBaHUs WM rpynia (aiaoB (MCIONb3ys JAONOJIHUTEIBHO KIIaBH-
i Shift v Ctrl);

- 3aBEpUIHTH MPOIEAYPY KomupoBaHHs ¢aiinoB HaxarHeMm kKHonkd Cxonuposath. IIpn sToM
(aiiibl U3 yKa3aHHOTO Katajora KOMMPYIOTCA B KaTajlor paHee BHIOPAHHOTO 3allyCKa IIOBEPKH C Iie-
pENMEIIOBAHHEM:

...\Amulet\Report\<SGSN-MME-14>\< nata_BpeMsi_Hauajia_ucnbITaHuii>\Sids\<test*.txt>,
rae * - ypcna, HauuHas ¢ 1.

[Ipy ycmeimmHoOM 3aBepUIeHHH KOMHMPOBAaHHMsS Ha 3KpaH BblmaeTcs cooOmeHue: Paiabr CY
yCHemHo CKOMHPOBAHBL.

6.1.4 O6paboTtka pe3ynbraToB onpoOoBaHUs (TpoOBepKa pabOTEl KOHBEPTOPA):

- BBIOpaTh MyHKT MeHio Cratuceruka/TlocmoTpers cratncruxky CY;

- B OTKpHIBLIEMCS OKHE BoIGOp menbITaHUs BBIOPATh KaTalor OIpoOOBaHHs.

3amyckaercs mnporpamma pacdetra cratuctuku CY, npubop Amyaer-M aBTOMaTHYECKH
obOpabaTbiBaeT pe3yJIbTaThl ONPOOOBaHHS IO 3AT0XKEHHOHN IIPOrpaMMe.

Ecnmu  pesynbTathl He 00pabaThiBaroTCs, HEOOX0OMMO OTKpBITH BKaaaky CraTucru-
xa/HacTpoiiku pacyera # OTKOPPEKTHPOBATh HacTpoliky BribpanHblii BUA opmMaTa B COOTBETCT-
Buu ¢ [TpunoxenreM B 1 pykoBoACTBOM 1O 3KcIUTyaTauud Amyner-M;

- BpImaercs auanoropoe okao Crarucruka CY,

- 3arOJIOBOK OKHA COAEPXHUT JaTy MPOBEACHHs HCIBITaHUH, HMA (aiina u Tun mwabnoHa, a Tax-
*e naTh BKIanok: Texymmue pesyanratel V, UTorossie pesyastatsl V, llokazanns CY, OTkassl
CY, loBepurteIbHbie HHTEPBAJbI V;

- BBIOpaTh BKJIanKy M ToroBnie pe3yabTarsl V BU3yalnbHO IO TaOIHIaM (HA SKpaHe IUCILIes)
OLIEHHTH Pe3yJIbTAaThl OITPOOOBaHUS (YCHIEIIHO, HEYCIIEUIHO):

a) TIpH YCIEmHOM pe3yJIbTare opoOOBaHus MOBEPKA IIPOAOIIKAETCS,

0) IIpH HeyCMeMIHOM pe3yJIbTaTe, I0BEPKa IPEKPAIIAETCs N0 YCTPAaHEHU HEHCIIPABHOCTH.

7.2 OnpeneieHue METPOJIOrHIECKHX XaPaKTEPHCTHK

7.2.1 s CUIL HopMupytoTcs cneaytomye MX:

- IpefeNsl A0IyCKaeMOK aGCONIOTHOM MOTPEIIHOCTA H3MEpEHHs KomudecTsa (06beMa) uHdop-
Mamuu =+ 1 6aT;

- BEPOSTHOCTh HENPABUIBHOTO PE/CTABIEHAS UCXOMHBIX JaHHBIX IS TapuduKkauy He Gonee
0,0001.

7.2.2 Hacrtpoiixa noBepkH s onpenenenus MX aganoruusa nyHkry 7.1.1.
Bo BKi1azke JTambl CO34at0TCA YeThIpe dTana (Tabiuna 3), fanee HeoOXOAUMO BBINOJHUTE JCHCTBUA
o nyHktam 7.1.3 u 7.1.4.

8 O6paboTka pe3yabTaTOB NOBEPKH

8.1 O6paboTKa pe3y/»TaTOB MOBEPKM MO pasineny 7 u omperenenne MX npou3BOAHTCH
MIOJIHOCTBIO aBToMaTHuecku B PC mpudopa AMyneT-M 110 COOTBETCTBYIOILEH IIPOrpaMMe.

8.2 Pesynbratel nosepku CUITJ] cumratores yenemssiMu (CUITJL npuroana kK NpuMEHEHUIO),
€CJIM 171 BCeX CeaHCOB Tepesiady AaHHbIX MOTPEIHOCTE U3MEpeHHUs KolnyecTBa (oobeMa) HHPOpMa-
UM HE MpEBBIIIACT TPEIEIOB JOMyckaeMON abCONIOTHOM MOTpelHOCTH M OTCYTCTBYIOT IOTEpH
CEaHCOB lepeaaud JaHHBIX.

8.3 Pesynbrars nosepku CUINJ] cunrtatorcs He ycnemmnsMu (CUILIL He npuroana x nMpruMeHe-
HMIO), €CIM XOTS OBl U OJHOTO CeaHca mepeaayd JAaHHBIX MOrPEHIHOCTh U3MEPEHHS] KOJIHYECTBa
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(o6bpeMa) nHMOPMAIIMH TPEBBIIAET IIPEACIIBl OMyCcKaeMOo abCONMOTHOH MOTPEIIHOCTH UM UMEIOT-
Csl TOTEPHU CEaHCOB IepeJladyn JaHHbIX.

8.4 Tlpu oTCYTCTBHM JAOCTOBEPHOTO pe3ysbTaTa, eciu nossunock coobenne HEJJOCTOBEP-
HO, Heo0X01uMO YCTpaHHTh NPUUYHMHY MOSBJIEHUS OIIMOOK U IPOBECTH MOBEPKY MOBTOPHO.

9 OdopmaeHue pe3yjbTaTOB NOBEPKH

9.1 Ecniu CUILJL o pe3yiabTataM NOBEpKM IIpH3HAHA IPUTOJHOM K NPHMMEHEHHIO, TO Ha Hee
BblnaeTcsi «CBHIETENBCTBO O TMOBEPKE» YCTAHOBJIEHHOH (OpMBI B COOTBETCTBUH C JTOKYMEHTOM
ITP 50.2.006-94 «I'CH. ITopsiaok npoBeaeHHsI HOBEPKH CPEACTB U3MEPEHHUM».

9.2 Ecmu CHIIJ] nmo pe3ynapTaTaM IIOBEpKH I[IpU3HaHa HENPHUIOJHOM K INPUMEHEHHUIO, TO
«CBHIETEIBCTBO O IIOBEPKE» aHHYJIHpPYETCsl, BhIMUCHIBaeTCs «M3Bermenne o HENMPUrogHOCTU» yCTa-
HOBJIEHHOM (HOpMBI B cOOTBETCTBHH ¢ HokyMeHToM 1P 50.2.006-94 u ee akcrutyaTanus 3anpenaeTcs.

9.3 B xauecTBe MPUIOKEHUS COCTABISIETCS MPOTOKOJI IOBEPKH B NPOU3BONBHON dopMe ¢ Tad-
JMILIAMM PE3yIbTaToOB moBepku. PopMel TaOIUI IPUBEIEHE] B IPHIIOKEHUH b.
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IMMPHIIOKEHHUE A
(cipaBo4HOE)

XapakTepucTHKH npubopa Amy.ier-M
MaTtemMaTHYecKasi MoJe.1b Mpolecca NOBEPKH

A.1 ®opmuposartenb IP-coeaunennii Amy.iier-M. Ob6uiue cBegeHus

dopmupoatens [P-coeannenuii Amyner-M, 4a2.770.068 sensercs pabounm 3TanoHOM AAs NpoBede-
HUS UCTILITAHUH B LIESAX YTBEPXKACHUS TUMA CPEICTB U3MEPEHHH M MOBEPKH 000pyA0BaHHS, obecneHBaloLle-
ro yuet o0beMa nepeaaBaeMoil/npuHuMaemMol HHQOPMaLMK H AJTUTEIbHOCTH CeaHca CBSA3M NMpH MpeaocTasie-
HUM YCIIyT makeTHOH nepeaauun undopmMalyu ¥ 1octyna B Internet.

[TpuGop npencrapasger coboii NporpaMMHO-arnmnapaTHyl0 CUCTEMY, COCTOALLYIO W3 Onoka hopMHpoBa-
Husa IP-coeaMHeHHiH, TpaHCMOPTHBIX MOAYJIEH H YNPaBJSIOLLErO KOMMBIOTEPA C MAKETOM CMELHAIbHOrO Npo-
rpammHuoro obecneueHuss AMYJIET-M, sepcus I10 3.0, ¢yHkunonupytouwero B cpeae WINDOWS — XP/SP2.

TpeboBaHus K ynpaBnsiiolLEMy KOMIBIOTEPY:

- Iponeccop - Intel Pentium 4, 1.5 GHz;

- Ilamate - 512 Mb;

- IToptsi - 1 nopt USB 2.0;

- MounTop - noaaepxuBarowmnii paspeiienne 1024x768;

- OC - MS Windows XP SP2.

OCHOBHbIE TEXHUUECKHE XAPAKTEPHCTHKH:

- auana3zoH GopMHUPOBAHHS U U3MEPEHHS JIUTENbHOCTH IP-COeAUHEHHH ..............0L. or 1 10 3600 c;
- npenenbl AoNyckaeMoi abcontoTHOH NorpeltHoCTH (GOPMUPOBaHUS H U3MEPEHHUS MTUTENbHOCTH |P—
COBMIMHEHMM L.\ttt ettt et et et e et et e e e ta ettt s e e it et et et e e ra e riesaaesaens e +0,25¢;
- AManaszoH GopMHUPOBaHHs U U3MEPEHUS KOTHYECTBA HHPOPMALIMM ..........veneee.. 10 6aiiT — 10 M6baiir;
- MpeJesnbi A0MyCKaeMol abCoMOTHON NOrpeltHOCTH GOPMHUPOBAHUS W U3MEPEHHUs KOIHYecTBa HHPOp-
MAaLIMH IP—COCIMHEHMI ... .o e e e e e e aees + 1 Gaiir.
PaGoune ycnoBust npuMeHeHUs:
- TEMTIEPATYPa OKPYIKAIOLIETO BOBIYXA . ouvurrerinrine e et eiieiteteieanenanaseaeansens ot 10 °C no 40 °C;
- OTHOCHTE/IbHAA BJIAXKHOCTh BO34YyXa , MPU TeMnepatype 25 °C ... e, 90 %:;
- ATMOCHEPHOE JABIIECHHE ... .ueeuenininiitiaininit ittt iee e ae et aaeaaaees ot 84 10106,7 klla;
- MUTAHHE OT CETH MEPEMEHHOTO TOKA ...vuvivinininieinitieiitineranenenenann 220+ 22) B, (50 £ 0,5) I'y;
- Cpe/iHsAA HapaboTKa HA OTKA3 MPHOOPA ... vuvtiiiiiniiiiie ettt eie et et e e 5000 uacos;
- CPEAHMH CPOK CIYIKOBI TIPUOOPA ... vininiiiit ittt et e e r e e e e ees 8 ner.

A.2 MatemaTH4eckasi MOJ€JIb NPOLECCA ITOBEPKH

A.2.1 O6o3HaunuM chopMupoBaHHbiii paboUnM 3TaIOHOM 0OBEM YCIYTH uepes f , @ NOKa3aHHA CHCTe-

Mbl M3MepEHHii 060pY10BaHUS C H3MEPHUTEIbHBIMH QYHKLIUAMH - f .

JIns cucTeM M3MepeHHs nepelayl JaHHbIX g - 3TO JUIMTENLHOCTb CeaHca Mepetayl JaHHbIX WIIH KO-
yecTBO (00BbeM) HHPOPMALIMH.

Jlns KoM yueTHOM 3anKUCH BbIUMCISETCS NOrPELIHOCTL B ONpPEEIEHHH f , o opmyne

Al =081 A
KOTOpas sBAsAETCS CNy4aiHHOH BEJTMUMHOH.

OnpenenseTcs cucTeMaTHueckas cocTapasouas norpewHoctt, C no gpopmyne
C=E/), (A2)

rae E(A € ) - MaTeMaTHYECKOE OXKHaHHe CyyaitHOH BEMHUUHBI A f .
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Bce BcTpeuatowecs B JanbHeiilueM BeposiTHOCTHble xapaktepuctukn CHITJL - matemarnueckue
OXKHAHHS Y JIUCTISPCHH 3apaHee He W3BECTHbI, U MOTYT ObITh OLIEHEHbBI N0 MOJYYEHHbIM B NPOLIECCE MCTIbITa-
HUP M3MEPEHHUSM C NOMOLIBIO COOTBETCTBYOLIMX BbIOOPOUHBIX CPEAHUX U AUCTIEPCHH.

Bce 3T oueHKH, Tatoke SBASIOLIMecs CAY4aiiHbIMU BeJTMUMHAMH, BbIOMPAIOTCS HECMELUEHHBIMU, T.€.
TAKMMH, YTO X MaTeMaTHYECKHE OXKUIaHHS PaBHbl OLIEHHBAEMbIM 3HAUEHHSIM.

Jlns panbHeHIMX BbIUMCICHHH BBe1eM BbIOOPOUHbIE CyMMbI CJIyHaHHOH BEHUMHDI Af B COOTBETCT-

BUH ¢ hopmyaamu
]\7
M= ZA&, (A3)

i=1
N

Ho = Z(Agi)z, (A4)
l;l

M3 = Z<A€i)3’ (A.5)
l;l

Ha = Z(Agi){ (A.6)
i=1

CucTeMaTHuYeCKas COCTARIAIOLIAS MOTPELIHOCTH 3apaHee HEM3BECTHA M MOJITOMY OLIEHMBAETCS B Npo-
Liecce WUCTbITaHUH C MOMOLLbLH BbIOOPOYHOrO CPEAHEro no BbIOOPKE W3 MPOM3BEACHHBIX B NMPOLECCE HCIIbITA-
Huii N TesiedoHHBIX cOeqUHEHUH 110 hopmyie

— M
c=-1 (A7)
N

A.2.2 JIna ouenku MX no 7.2 neo6xoaumo onpeaenuts aucnepckio ¥ CKO ans cymmapho#i norpetu-

HOCTH Aé , KOTOpbIE COBMNAJAIOT, COOTBETCTBEHHO ¢ aucnepcueii u CKO mis ciyuaiiHol coctasastoweit no-

rpewHoctH (A g -C) (oueHuBaeMoii BeTHHHHOH A[ - C) no ¢popmyne
. (A.8)
Jlvcniepcust OLIEHMBAETCs ¢ MOMOILBIO BbIOOPOYHON AMCniepeHH (T.e. kBaaparta Beibopounoro CKO) no

dbopmyne
2 1 1 2
SM=—N_T—(/UQ—N—/11). (A9)
Boibopounas nucnepcus s E', Kak cyenyet u3 (A.8) paBHa:

1
S%zﬁSig, (A.10)

a 3HaumnT BbiGopouHoe CKO aas C paBHo

SE*ESM (A1)
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OnpeaenuM 10BepUTEIbHbIN HHTEepBal 11 C, conepxaliuil HCTUHHOE 3HaY€HUe ITOH BETMUUHBI C Be-
posaTHocTbiO 0.95.

TMockonbky ciayuaiinbie Beanuutbl G SZSi( Ha OCHOBAHMH LEHTPAbHOI MpeaebHON TeopeMbl

TECOPHH BepOﬂTHOCTeFI MOXKHO CUMUTATb pacrnpe€aciCHHbIMH HOPMAJIbHO, MOKHO M10/1b30BaTbCA CTAHIAPTHLIMU
(I)OpMyﬂaMH MaTeMaTHUYECKOR CTAaTUCTUKH,

95 %-HbI JO0BEpUTENbHBINA UHTEpBAN NS C 3anaercs thopmyoi
Craemin = C 1,965 (A.12)
HecmeluenHas oueHka 11 DS; (BbibopoyuHas gucnepeus S(E.) HaxoauTes no opmyie
) N-1 (Nits — 4 N*-3
2 = - -~ 5 M, T
2 N4(N_2)(N_3) /’14 /’13/'11 (N_l)A lu.?

d 2N =3 ) L , . (A.13)
(N_I)Z :‘ul (IUZ 2Nlul ))

Torna 95 %-ublit goBepuTenbHbli uuTepBan ans oc (CKO nna C) 3apaetcs dopmynoii
pMmy

S,

C
O ax/min = SE s 0’98 S_ - (A.14)
C
MHTepBan, B KOTOPOM HAXOAMTCS 3HAYEHHE CYMMAPHOH NOrPeLIHOCTH Af , 3anaetcs GopMynoi
Al magmin = Max / min Af; (a.15)

rae A f i - cyMMapHas NOrpetHoCTb i-ro TeJe(OHHOrO COeANHEHHS.
A.2.3 Onpeaenenue orkaza UMK

Jlns maHHOM yueTHO# 3anucH oTka3 (olubka) B onpeneneH|u E 03HA4aceT BLINOJNIHEHHWE HEPABEHCTBA
Al > AL (A.16)

rae Ag f - ipeieNIbHO JONMYCTUMAs BeJIMUHHA MOTPEeLUHOCTH ANs f , kotopas 3agaercs B OTT na CHUIL.

A.2.4 BeposrHocTH omwinbok ¥ ucxoa renbitanuidi CHUITL
O6o03Hauum:

p - BeposTHocTh owudku CHIIJ B onpeaenennu f , T.€. BEPOATHOCTb BBIMOJIHEHHs HEPABEHCTBA
(A.17),
P, - MPEIebHO I0MYCTHMAs BENWUYMHA P (MIPU UCMIBITAHUSX npuHuMaeTes p_ = 0,0001).

Hcnbitanus ans jaHHOTro BUJA CBA3M COCTOMT B Ol-ZOCTOBEPHOM (C 3aJaHHOM BEPOATHOCTHIO OL, MpH-
HHMaeMoit 00bI4HO paBHoii 0,95) ycTaHOBIEHHH OJHOTO U3 HEPABEHCTR
p<p, (A1)
h i
p>p, (A.18)
BrinonHeHnue HepaBeHcTBa (A.17) COOTBETCTBYET ycnewiHOMY, HepageHcTBa (A.18) - cooTBeTCTBEHHO, HEyC-
NELIHOMY HCXOAY MCMbITAHHH.
A.2.5 Maremarnueckas moaens onpeaenenus orkaza MUK
Beenem cnenytolne onpeaenetus U 0003HaYESHHUS:

N - KOJHYECTBO YYETHBIX 3aNMcel NPH HCIILITAHHUAX,
n-  koanvectso otkazos MUK,
-1
b= & (Q)-PyHxums, obpaTHas Kk cTaHAapTHON HOpPMabHON QYHKUMK pacnpeaesieHus.

CTanaapTHY0 HOpMasbHYIO QYHKLHMIO pacrpeaesieHusl, BBiHUCAIOT no dopmyne



CHUIIA SGSN-MME-14 Juer 14
Meroauka nosepku 5295-015-29420846-2015MI1 Beero suctos 17

1 ¢ 2
Cl)(a)-—-—% Ie du, (A.19)

dp(e) - KOpeHb ypaBHEHHs ONpeaensoT no gopmye

n 1
i A

e i I-a, (A.20)
i=0 I+
KOTOPpOC pewacTcs METOAOM HbIOTOHa, Mo ypaBHEHUAM
_ <n<
51“(1 a) npu 3<n<l15,
Vo= b2 bl 16 (A21)
n+—-—byn+— 1pu n=16,
2 g
0,() mpu 0<n<15,
B, = b’ b’ (A22)

n+7+b n+T nmpu nz=16,

[X], ]X[ - HAaUMCHbLLIECEC, COOTBCTCTBCHHO, Haubolblee Lesloe YUCTO He MCHbBILIECC, COOTBETCTBCHHO, HE 6onb-
IEE, UEM X,

'n Pn
NH(n) = | == [Ng(n) = = . 2
H(n) {Po} B(N) :lPo[ (A.23), (A.24)
B uvactHocTu, s cnyyas n = 0 u3 dopmynsl (A.20) nonyuaem 50(0,95) - kopeHb ypaBHEHHS
e® =1-a =0,05 . (A.25)

T.€. O, = In20 = 3, oTkyna u3 ypaBHeuuii (A.22), (A.23) u (A.24) HaxoauM, B3AB p,= 0,01, uto

3
N(O) = 0.01 =300 (A.26)

BoluienpuseneHHas npoueaypa BbITEKaeT M3 cnocoba MOCTPOSHHS ONTUMAJIbHBLIX NOBEPUTENbIBIX WH-
TEPBAJIOB AJIsi p NO MOJYYEHHBIM B MpoLiecce WcrnbiTaHui 3HadeHusM N H n.

Pewenue 3anau (A.17), (A.18) 3kBHBaNIEHTHO NpOBEpKe HEPABEHCTB

NH(n) <N <Npg(n) (A27)

IToka HepaBeHCTBO (A.27) BBIMOJHAETCA, UCMBITAHUS MPOROIKAIOTCA W 3aKAHYMBAIOTCA, KAK TOJIBKO B
JIeBO# MK NpaBOH 4acTH AOCTUraeTcs 3HAK =, YTO, COOTBETCTBEHHO, O3HAYaeT HeycneliHbid WM YCIeILHbI
UCXOM UCTILITAHUA.

HvokHas p, u BepxHas p, 0,95 - nocTtoBepHbie rpaHHUbl 1711 BEPOATHOCTH OTKa3a p ONpeaesIftoTca no
dbopmynam

Vw5 _Ds
= pB = (A.28),(A.29)

Jannas nocnenopatesibHas NpoLeaypa ABaseTcs ONTHMaNbHOMN (He yaydliaeMoi) - UMeeT st 3a1aHHO-

P
H

ro YpOBHS JOCTOBEPHOCTH O HaMMEHbLLUEE BO3MOXKHOE CpeHee BpeMs MPOBEAECHUS HCTbITAHMUIA.
Takum o6pa3om peanu3zoBaH BCTPOEHHbIH annapat cbopa u 06paboTku pesynbratos ucnoirannit CUI,
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INPUJIOXEHUE b
(cipaBouHOE)

Tadauubl pesynbTaToB moBepKH

OcHOBHBIE pe3yJIbTaThl MOBEPKH 110 7.1 1 7.2 opopMIIsSOTCA B COOTBETCTBHHM ¢ Tabnunamu b.1,
b.2.

Tabnuua b.1 - JloBeputenbHbie pe3ynbTarhl. O0beM.

CucreMaTnyeckas CKO CymmapHas BepositHOCTB
COCTaBJISIOLIAS CHCTEMAaTHYECKOMH MOTPEIIHOCTE, 0TKa3a,
norpetrHocTH, C cocTaBigoNei, OaiitT Dl P
min max min max min max min max

Tabnuua b.2 - Utorossie pe3ynsTathl. O0beM.

Ne O6wvem | Ymcno Yucmo Yncno CucreMartu- CKO morpeuntHocTu
sTana | HUHPOp- | BBI30- | OTKa30B MpoIy- yeckas co- CYMMapHO# | CHCTeMaTu-
i MalIlHH, BOB, Cv, IIEHHBIX | CTaBJSIOLIAA | W CIydYaifHOM | YeCKOM co-
OaitT, Ni ni BBI30BOB, HOTPEIIHO- COCTaBJIAIO- | CTABJIAIOLIEH
Vi Nmp i CTH, e
Ci
HUror

[To pe3ynbraram HCIBITaHKH] AaeTCs 3aKIIOYCHUE: YCIemHo (He YCNemHo), (He0CTOBEPHO)
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MNPHJIOKEHHE B
(crpaBoYHOE)

Onucanue gpopmara gaiiia noapodHoro yuera

Haumenosanue kousepropa — SGSN-MME_Rel 14_Ericsson

Daiin NoAPOOHOro yueTa, U 10KEeH HMETb ONPEaeIeHHYI0 CTPYKTYPY. € TeM. 4To0bl MHpOpMaLHa
W3 Hero Morzia ObiTh KoppekTHo nmnoptuposana IO npubopa Amyaer-M.
VueTHsle AaHHblE NPeaOCcTaBAsiOTCs B daiine excel, conepxallem 1aHHbIC CECCHI MO KAKIOMY HOMEpY B OT-
nenbHOM aucTe. Kaskabiit aucT, coaepskatuii MHGoOpMaLIio 00 05beMax JAaHHBIX HYXKHO COXPaHHTb Kak daitl
8 opmare csv (ms-dos) B karanore: Amyner/Report/<Ha3sanue_ucnbitaHus™>/<nara_sanycka> /sids/test*.scv.
rae * - nomep aucta daiina excel. 3arem aiiibi test*.scv HyXKHO NepeUMEHOBATH B test*.Ixt.

PesyabTupytolmii (aiin noapodHoro yuera coaeput WHhopMaLUnio B BUIE TEKCTOBBIX CTPOK nepe-
MEHO# AMHBL. MUHMMaNbHAas 11uHa cTpokH - |16 cumBoioB. KakaoMmy coeiMHennio B yueTHoM (aiine coot-

BETCTBYET O7Ha cTpoka. Kaknas crtpoka 3akaHuuBaercs cMmBonamu Bo3spata kapetku (0D'H) u nepepona
crpoku (0A™H)..

Mons uHdOpMaLMK pazaeneHsl Toukoil ¢ 3ansToii («») (3b’H). IO npubopa Amyaer-M umnopry-
pYeT ueThipe Nofs W3 Kak10ii 3anuck daiina yyera. DTH NOAS 10/KHBI PACrONaraTbCa B ONPEAETCHHOM No-
pAJKe Cpean NpouHX HHHOPMALMOHHBIX NOJEH:

e Jlata, Bpems nauana ceccunn (START_TIME) conepskutes 8 5 none, coxpausercs 8 popmare JUI-MM-
[TTT Y4:MM:CC, npumep: 07.04.2015 11:06:37:
Homep BoizbiBatomero abonenta (MSISDN) conepxutes B 4 nose:
O6bem npanstoii (VOL_IN) 8 Gaiitax conepxures B 11 none:
O6bem nepeaannsiii (VOL_OUT) 8 Gaitrax conepskutcs 8 12 none.

OTKTI04EHHE BbILIE MEPEUHCTIEHHBIX N0NEH, BIIIIOYEHHE MEXKIY HHMH NOCTOPOHHMX Monei. crnocos-
CTBYIOUIEE M3MEHEHHIO CMEUICHHS HCMOIb3YIOWErocs MOJis MOKET MPHBECTH K HENpPAaBWILHOMY HMMOPTY
JaHHbIX y4eTa TapupHoii uHdopmanui.

Ipumep 3anucy. BeisiBaowmii abonent 79500099662 npoussen coeauHenue ¢ cepsepom 06.04.2015 s
10:47:40. AGoHeHTOM Gbl1 NPUHAT 00BbeM AaHHBIX 656 HaiiT n nepenan 06bem AaHHbIX 656 GaiiT.
[Tpumep yueTHOI 3anucH:

1200:217.169.81.74:1267268021:79500099662:06.04.2015
10:47:40:1312:7:2502033082685 10:wapggsn3.tele2.ru;83.179.64.48:656;656:19656:221
Kupubim wpudTom BbiAEACHS! NOAS, Henoabsytowmuecs 10 Amyner-M.

dparmenT vueTHoro aiiaa:

FILE ID:SWITCH_NAME;:CHARGING_ID; MSISDN:START TIME:TOTAL VOL-
UME; :SECONDS: IMSI;APN:PDP:VOL_IN:VOL_OUT;LOCNUMBER:CELLID
1199:217.169.81.74:1267266453: ?9500099662 06.04.2015
10:47:19:1856;18:250203308268510:wapggsn3.tele2.ru:83.179.64.48:1200:656:19656:221
1200:217.169.81.74:1267268021:79500099662:06.04.2015
10:47:40;1312:7:2502033082685 1 0:wapggsn3.tele2.ru;83.179.64.48:656:656:19656:221
1203:217.169.81.74:1267283109:79500099662:06.04.2015
10:51:05:3036:20:250203308268510:wapggsn3.tele2.ru:83.179.64.48:1774:1262:19656:221
1203:217.169.81.74:1267284357:79500099662:06.04.2015
10:51:27:2460;10;2502033082685 1 0:wapggsn3.tele2.ru;:83.179.64.48:1230:1230:19656:221

["nasusiit Metpoaor ®I'VIT LTHUHUC-JIO THUUC E. 1. Muun
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JIuct perucTpanMu H3MEeHEHHH

Homepa nucToB (CTpaHuL) Bxomsmui
Bcero auc- Ne conpo-
13me- 3ame- TOB (CTpa- Ne BOAUTENb-
U3m. aHHYJUpO- (ctp Hoam. Hata
HEH- HeH- HOBBIX HHUL) B 10~ JOKYM. HOro
BaHHbIX
HBIX HBIX KYM. JOKYM.

M aata




