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PykoBoacTBO MO 3KcnnyaTauum TecTepa-aHanusaTopa nakeTHbIX ceTen
MAKC-EMK-X npegHasHadeHO On9 M3YyYeHUs XapaKTepucTuKk npubopa u
npaBun €ro akcnnyaTaumMm C Uenbio NpaBuUbHOMO M 3 deKkTnBHOro
Mcnonb3oBaHMs aHanuaaTopa.

B HacTosiwem pykoBOACTBE MPUHATHbI Crneaylowme COKpaweHus W
0603HaveHna (Tabnumua 1.1).

Tabnuua 1.1
ARP Address Resolution Protocol, npoTokosn paspeLueHuns
agpecoB
AVAIL Availability, xapakTepnctnka OCTYNHOCTWU KaHana

Back-to-back

TecT onpeageneHna npeaenbHON Harpy3skm

BER

Bit Error Rate, koadhuUumMeHT 6GUTOBbLIX OLLMOOK

Committed Burst Size, rapaHTupoBaHHas Harpyska.
[MapameTp nokasbiBaeT MakcuMaribHOe KOfIM4ecTBO

CBS 9
nepegaHHbIX 6anT gaHHbIX TECTOBOro Tpaduka, npu
KOTOpbIX yaosneTsopsaoTcsa ycnosua CIR
Committed Information Rate, rapaHTupoBaHHas
nponyckHasi cnocobHocTb. [NapameTp onpeaensieT

CIR CpeaHIO0 CKOPOCTb TECTOBOrO Tpaduka, BblpaXKeHHY0 B
6uT/C, BNNOTb 4O KOTOPOM YOOBNETBOPAOTCA
xapakrepuctukm CoS

CoS Class of Service, knacc o6cnyxmeaHus

CRC Cyclic Redundancy Checksum, KOHTpOfnbHas cymma Ha
OCHOBE LIMKITMYECKOro n3bbITOYHOro Koaa

DDM Digital Diagnostics Monitoring, LngpoBOM KOHTPOIb
napameTpoB

DF Delay Factor, KooappunumMeHT 3agepXxKn

DHCP Dynamic Host Configuration Protocol, npoToKoJ
AVHaMNYeCcKon KOHourypaumm ysna cetu

DNS Domain Name System, cuctema JOMEHHbIX UMEH

DSCP Differentiated Services Code Point

DUT Device Under Test, TecTupyemoe yCTpONCTBO

EBS Excess Burst Size, MakcMmarnbHO JONYyCTMMAada Harpyska
Excess Information Rate, makcnmarnbHO JonycTMMoe
npeBbiweHne CIR. NapameTp onpeaendeT cpeaHtor

EIR CKOPOCTb TECTOBOIro Tpaduka, BblpaXkeHHyto B but/c,
BMNOTb 40 KOTOPOW YOOBIETBOPSAKTCSA XapakTEPUCTUKN
CoS

FDV Frame D§Iay Variation, Bapnauusi 3agep>xkm nakeTos,
NakeTHbIN DKNTTEP

FLR Frame Loss Ratio, KoadpnuMeHT NoTepb Kagpos

Frame Loss TecT ypoBHSA NOTepb kKagpos

Rate
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Frame Transfer Delay, 3agepkka pacnpocTpaHeHus

FTD
KagpoB

GNSS Global Navigation Satellite System, rnobansHas
HaBUraunoHHasa CnyTHMKOBasi cucrtema

GPS Global Positioning System, cuctema rnobanbHOro
NO3ULNOHMPOBAHUS

HDOP Horizontal DiIutiPn of Precision, CHW»xeHne TO4YHOCTU B
rOPM30OHTaNbHOWM NITIOCKOCTU

IFG Inter Frame Gap, MeXKagpoBbl MHTEpBar

IP Internet Protocol, npotokon Internet
YHuKanbHbIM ngeHTudukaTop (agpec) ycTtponucTea,

IP-agpec NOAKNIOYEHHOro K 06beANHEHHOW CEeTM Ha OCHOBE
cemeuncTea nportokonos TCP/IP

IR Information Rate, nponyckHasi cCnoCoOOHOCTb

LAN Local Area Network, nokanbHasa ceTb

Latency TecT onpegeneHus 3agepXXkn pacnpoCTpaHEHUS KagpoB

MAC Media Access Control, ynpaBneHue JOCTYNOM K cpee

MAC-aapec YHUKanbHbIN VILI,eHTVI(*)VVIKaTOp (agpec), ncnosnb3yembiu
Ans agpecaunmn yCTpOMCTB CETU Ha M3NYECKOM YPOBHE

MDI Media Delivery Index, nHoekc gocTaBkuM BUOAEOOAHHbIX

MLR Media Loss Rate, kKoapdpuUMeHT noTepb BUAe0JaHHbIX

MPLS Multiprotocol Label Switching, MHoronpoTokonsHas
KOMMYyTauUuMsi N0 METKaMm

MTU Maximum Transmission Unit, o3Ha4YyaeT MakcumanbHbIN
pasmep nonesHoro 6yoka JaHHbIX OQHOro nakeTa

NTP Network Time Protocol, npoTokon ceTeBOro BpEMeEHM
Operations Administration Maintenance; akcnnyaTtauus,

OAM aAMUHUCTpUpoBaHue, obcnyxmeaHue. MNpoTokon
MOHUTOPUHIa COCTOSIHUA KaHana

oSl Open Systems InterconnectionvReference Model,
3TanoHHasi Mogesib B3auMOAEeNCTBUSA OTKPbITbIX CUCTEM

QoS Quality of Service, HaCTpOMKKN KadecTBa 0BCIy>KMBAHUSA

PCP Priority Code Point, none npunoputeTta Tpaduka ons
VLAN no IEEE 802.1p

PDOP Position Dilution of Precision, CHM»xeHne TO4HOCTU Mo
MECTY NOJIOXKEHUS

PDV Packet Delay Variation, Bapnauus 3agepXKu naketoB

Ping yTunuTa ansi NpoBepPKN CoeanHEHU B CETSIX HA OCHOBE
TCP/IP

Policy TecT BbIBpOCOB — Tpadrka, CKOPOCTb KOTOPOro bosnbLie

3HayeHua CIR+EIR
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Pulse Per Pecond, curHan ¢ yactotoun 1"y, oguH

PPS
MMMYIbC B CEKYHAY

Precedence [MpuoputeT Tpadmka

PTP Precision Time Protocol, npOTOKOS1 TOYHOr0 BPEMEHM

RCL Remote Control Loopback, YoanénHoe ynpasneHue
Lunengom
OpavH n3 pasbemoB ctaHaapToB Registered Jack,

RJ-45 ncnonb3yemblnt B cetax Ethernet ons coegnHeHnsa BUTLIX
nap

SFD Start of Frame Delimiter, pasgenutenb Ha4yana kagpa
Small Form-factor Pluggable, npuemonepenatyuk,

SFP NpUMEHAeMbIN ANnda nepegadn gaHHbIX B
TENEeKOMMYHUKaLNSAX
Service Level Agreement, cornaweHue 06 ypoBHe

SLA o0cnyXuBaHua Mexay onepaTtopom, NpeaoCTaBnsoLWNM
YCIyrn CBs3n, U KITMEHTOM

Throughput TecT NponyckHOM CrnoCOBHOCTH

ToS Type of Service, TN o6cnyxnBaHus
Tag Protocol Identifier, uaeHTUpmnkaTop npoTokona

TPID
TernposaHua VLAN

TTL Time to live, Bpems XX13HU

UTC Coordinated Universal Time, BcemupHoe
KOOPAVMHMPOBAHHOE BPEMS

VDOP Vertical DiIuti(Bn of Precision, CHWXXeHne TOYHOCTN B
BEPTUKANbHOW MIOCKOCTU

VID VLAN ldentifier, naeHtndpukatop VLAN

VLAN Virtual Local Area Network, BupTyanbHas fiokanbHas
ceTb

VLAN-Ter CooTtetcTByowee none Ethernet kagpa

VLAN ID NpeHtndpukatop VLAN

MMOHACC [(nobanbHasi HaBUraumMoHHasi CNnyTHUKOBasi cuctema

Bl Butas napa

K3 KopoTkoe 3amblkaHne

OBW OTHOCUTENBHbLIA BPEMEHHOW MHTEpPBan

[MK [lepcoHarbHbI KOMMLKOTEP

Mo [MporpammHoe obecnevyeHne

NMpumeyaHue:

- TeKCT B paMKe Ui OTMEYEeHHbIN *, OTHOCUTCA K TecTepy -
aHanusatopy MAKC-EMK-X moaudunkauum E.
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YcnoBHble 0003HaYeHUs

B aTomM pykoBOACTBE WCMONb3YHOTCA YCNOBHble 0003HAYeHWs1, Kak

nokasaHo B crnefytouien Tabnuue 1.2.

Tabnuuya 1.2

OnucaHue

[Mpumep

[enctena nonb3oBaTtenen, a Takke
Ha3BaHWA MYHKTOB MEHI0, Nonen Beoda U
oTobOpaxeHns MHopmauum Ha npudope
OoTOBpaXarTCA XXUPHLIM TEKCTOM

B meHio «CTaTuctuka»

TeKkCT, KoTopbln HEOHBXO0OANMMO BBOAUTL B
nons MEHIO Ha  npubope  wunn
KOMMblOTEPE OTOBpaxaeTcs KypPCUBHbLIM
HayepTaHUEM

http://192.168.0.111

[MyHKTbI, OTMEYEHHble 3TUM 3HaKOM,
yKasblBalOT Ha MOTEHUMArbHO OMacHYHo
cuTyauuto, KoTopasi, €ecnm ee  He
n3bexatb, npueseneT K nopye
obopyfoBaHust UnNn TpaBme

A




1. Ha3HauyeHue

TecTep-aHanusatop nakeTHblx ceten MAKC-EMK-X (nanee no tekcty —
npuobop) Beinyckaetcs B AByx moandukaunax MAKC-EMK-B n MAKC-EMK-
E v npegHasHaveH Ond u3MepeHur napaMmeTpoB ceTen nepefadun AaHHbIX
Ha wWHTepdencax Ethernet/Gigabit Ethernet (10BASE-T, 100BASE-T,
1000BASE-T, 1000BASE-X), B TOM u4ucrne KonuMyectBa nepegasBaemMom
NHJOPMaLMK, CpefHEN 3afepXXKu, Bapuvauun 3afepXku, KosadduumneHTa
noTepb MNakeToB, MNPOMYCKHOW CNOCOBHOCTW, a Takke AN U3MepeHud
pas3HOCTU (pacxXoXOEHWs) LWKan BPeEMEHM B CeTAX OnepaTtopoB CBA3U
OTHOCUTENbHO HauMoHanbHOM LwWKanbl BpemeHn Poccuinckon depepaunm
UTC (SU) Ha ocHoBe npoTokosioB NTP n PTP.

Mpubop Takke no3BoONsSeT U3MeEpPATb  MapameTpbl  KayecTBa
CUMHXPOHM3ALUN Pa3NNYHbIX CUCTEM C U3MEPEHUEM PAaCXOXAEHWE LUKar
BPEMEHW B CETSIX ONepaTopoB CBSA3U.

KoHTponb  nmapameTpoB  npou3BOOUMTCA B COOTBETCTBUM  C
MexayHapogHeiMu  pekomeHgaumamu  RFC 2544, Y.1564, Y.1540,
RFC 4445, IEEE 1588.

[Mpnbop BkNtoyaeT B cebsa asa uHTepdenca Ethernet/Gigabit Ethernet,
reHepaTtop/aHanu3aTtop TpaduMka Ha KaHanbHOM U CETEBOM YPOBHSAX U
BbllLle, YCTPOMCTBO 3HEProHe3aBMCMMOM MNaMATM  ONa  XpaHeHus
pesynbTaToB M3MepeHun. AHanusaTtop Mno3BoONdeT TecTUpoBaTb KaHarbl
nepegayun gaHHbIX NpU NpoBeAEHUN NyCcKOHaNagouYHbIX U PEMOHTHbIX paboT
Ha ceTax Ethernet/Gigabit Ethernet.

YcTaHoBKa pexmmoB paboTbl M BblIGOp MNapamMeTpoB TecTUPOBaAHUA
OCyLWlecTBNseTcs C MNOMOLWbI  KnaBuaTypbl npubopa, a Takke
ANCTaHUMOHHO, 4yepe3 coeamHuTenb RJ-45 wnu USB, ot BHewHen OBM
(MK), ¢ noMoLLblO NporpamMMbl yaaneHHoro ynpasneHus.

NHpopmauma 06  yCTaHOBMEHHbIX pexunmax paboTbl, Bblbope
N3MEPSIEMbIX MNapamMeTpoB W MOMYyYEHHbIX pesynbTaTax TecTUpoBaHUA
oTobpaxaeTca Ha 3KkpaHe rpadMyeckoro aucnnes, a Takke MOXeT ObiTb
BbiBegeHa Ha 3kpaH 1K ¢ nomMoLLbo nporpamMmbl yaaneHHOro ynpasneHus.

Mpnbop paccumtaH Ha paboTy B OTanfIMBaeMbIX MOMELLUEHNAX U MO
YCTOMMMBOCTU K  KIAUMATMYECKMM W MEXaHUYECKMM  BO3LENCTBUAM
yaosneTsopsieT TpeboBaHuam 3-1 rpynnel FTOCT 22261-94.

[MuTaHne npubopa OCyLLECTBASETCSA OT BHYTPEHHErO UCTOYHMKA NUTaHUS
(1 onemeHT nutaHmsa Tuna Lilon) w/unm oT ceTn nepemMeHHOro Toka
HanpspkeHnem (220-230) B (no NOCT 5237-83) yepes agantep, npu 3TOM
obecrneunBaeTcs HenpepbiBHAdA KpyrnocytoyHas pabora.

B mogudmkauum «E» npnbop BbiNyCKaeTcss C BCTPOEHHbIM MOLYySEM
CUHXPOHU3aUumn MOHACC/GPS, BbICOKOCTaOWUNbHbIM KBapLeBbIM
reHepaTopoM U MOBbILLEHHOWN TOYHOCTLH N3MEPEHUMN.
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Mpumepbl 3anmcm o0O03Ha4YyeHust npubopa npu 3akase: «TecTep-
aHanmnsatop nakeTHblx ceten MAKC-EMK-B MBCE.468212.011 TY» gns
npubopa moandukaummn «B», «Tectep-aHanunaatop nakeTHbix ceTen MAKC-
EMK-E MBCE.468212.011 TY» ana npubopa moandumkaumm «E».

1.1. MNpeaenbHble YCNOBUA 3KCNyaTauum

MAKC-EMK-X nmeeT nopTaTtvMBHOE WUCMOSIHEHWE W NpeaHa3Ha4yeH Ans
aKcnnyaTauum B CrieayroLmx yCrnoBusix:

— TemnepaTtypa okpyxawuen cpeabl ot + 5 °C go + 40 °C;

— OTHOCUTenbHas BnaxHOCTb Bo3gyxa Ao 90% npu TemnepaType
+ 25 °C;

— atMocdepHoe gasrieHne He Huxke 450 mm pT. cT. (60 klMa) n He Bbiwe
795 mm pt. cT. (106 kl1a).

[MuTtaHne npubopa ocyLecTBNAETCA OT BCTPOEHHOro akkymynartopa (1
WT., TMN Li-ion) unn cetn nepemeHHoro Toka HanpsbkeHnem 220-230 B un
yactoton 50-60 'y, (Nnpn nuTaHum npmnbopa ot 6rioka nutaHnsa ~220/-12 B).
[Mpnbop paccuynTaH Ha HEMpPEpPbIBHYIO KPYrioCcyToYHY0 paboTy.




2. TexHn4yeckue gaHHble U cneuncpunkaumum

2.1. Npnbop obecnevnBaert:

— He3aBUCUMYIO MNOOAEPXKKY W TeCTMpoBaHuWEe [OBYX WHTepdencoB
Ethernet/Gigabit Ethernet;

— reHepaumio Tpadgumka Ha U3NYECKOM, KaHanbHOM, CETEBOM U
TPaHCMOPTHOM YPOBHSIX;

— cbop u oTobBpaxeHMe CTaTUCTMYECKOM  MHdopmaumm  no
NPUHUMaAeMOMy U nepegaBaemMoMy TpaduKy C pasgeneHMem no tunam u
pa3mepam KagpoB, a Takke Mo OWMOOYHbIM Kagpam;

— hopMMpoBaHME OTYETOB MO TEKYLLUM pesynbTatam U3MepeHUi;

— TecTupoBaHMe B COOTBETCTBMM C pekomeHaaumen RFC 2544 c
npoBeaeHneM TEeCTOB: nponyckHas CNOCcOBHOCTD, 3agepkka
pacnpocTpaHeHNd, 3aBUCMMOCTb YPOBHS MOTepb KagpoB OT 3arpysku
KaHana, npegeribHasi Harpyska;

— TecTupoBaHMe B COOTBETCTBMM C pekoMeHgauuen Y.1564 c
npoBefeHNEM TECTOB: TECT KOHoMrypaumm n Tect NPpon3BoOANTESTbHOCTY;

— KOHTPOJIb CBA3HOCTU KaHanoB U MapLUpyTOB Ha CETEBOM YPOBHE:
3XO-TecTnpoBaHue, mappyT, DNS, IP CkaHep;

— OopraHusauuio wrenda Ha YeTblipex YPOBHAX: (PU3NYECKOM,
KaHanbHOM, CETEBOM W TPaHCMNOPTHOM, C BO3MOXHOCTbIO 3aMeHbl W
nepecTaHOBKM NOSen NakeTa;

— OpraHu3auuio COeAMHEHNA C OOHOr0 M3MEepUTENbHOro MnopTa Ha
Apyron ¢ napannenbHbiM COOpPOM CTaTUCTUKM B PEXUME MOHUTOPUHra
(pexXMm TpaH3uT);

— HacTpamBaeMyl unbTpauuio Bxoasero Tpaduka Ha KaHanbHOM
N CETEBOM YPOBHSIX;

— ONArHOCTUKY HEMCNPAaBHOCTEN MeaHOoro kabens, onpeaeneHne Tuna
kabensa ¢ oTobpaxeHnemMm cxemMbl KOMMYTaUUK;

— NOOOEPXKKY  NPOTOKOSIOB  paspeweHna agpecoB (ARP) wu
AnHamuyeckon koHdurypauum ysna cetn (DHCP);

— ynpaBfeHne HacTponkaMmn nHTepdenca yaaneHHoro npubopa;

— NOOAEPXKKY (PYHKUMW OOHapyXeHuUss YyOaneHHbIX YCTPOMUCTB Mo
npotokony Ethernet OAM,;

— TectnpoBaHue meTpuk MDI Tpadwmka IPTV B cooTtBeTCcTBUN C
pekomeHaaumen RFC 4445,

— U3MEepPEHME BXOOHOW M BbIXOAHOW MOLLHOCTW MO OMNTUKE;

— TeCTUnpoBaHME MPOXOoXOEHUA Tpacplea ana  CAMMETPUYHbIX W«
dCCMMETPUYHbIX KaHalloB,




O |

— N3MEPEHME Bapuauun 3a0epPXKM MakeToB B COOTBETCTBUM C
pekomeHgaumen RFC-3393 n pacnpegeneHnsa Bapnaunm 3agepku naketos
no gmnanasoHam;

— WU3MEpPEHME napamMeTpoB BbICOKOTOYHOM CUHXPOHM3aUUN BpeMeEHU
no npotokony PTP IEEE1588v2 gna ogHoagpecHoOro M MHoroagpecHoro
pexnma paboTbl NPOTOKONA;

- N3MEPEHME PACXOXOEHUSI LUKanM BPEMEHM OT WCTOYHUKOB
CUHXPOHM3aLUUKN: CUHXPOHM3aumn no npotokony PTP IEEE1588 Bepcun 2,
CUHXPOHM3auum rno npotokony NTP;

- CUHXPOHM3aUuM rnodanbHOM HaBUrauMoOHHOW  CMYTHMKOBOW
cuctembl [JIOHACC/GPS, B nomnHom cooTtBeTctBUM C «MeTtoamkon
N3MEPEHUN  Pas3HOCTU (pacxoXOeHusl) LKanm BpPEeMeHW Ha OCHOBe
npoTtokonos NTP n PTP (M PLUB.01.08-2017)».

— pexum PTP-macTtepa;

— obbeanHeHne paHee paspaboTaHHbIX TECTOB B TECTO HOBOrO TUNa
BO ucnonHeHne npukasa Ne870 ot 19.12.2019 MuHuctepctea Lindposoro
Passutna, Ceasm u MaccoBbix KommyHukaumn PO «O6 yTBepXaeHuu
[lepeyHa  M3MEHEeHWW, OTHOCALWMXCSA K cdepe rocygapCTBEHHOro
perynupoBaHus obecnevyeHnsi eaqMHCTBa U3MEPEHUN U BbIMOSNHAEMbIX POU
obecneyeHnn LENOCTHOCTM U YCTOMYMBOCTU (YHKLUMOHUPOBAHUA CETU
cBaA3n  obwero nonb3oBaHUA U 0b6A3aTEbMHbLIX  METPOSIONMYECKUX
TpeboBaHMN K HAM B TOM 4YUMCIe nokasaTenem TOYHOCTU UBMEPEHNNY

— n3MepeHune koadpdpuumeHta butosbix owmbok (BER Test);
— TeCTUpPOBaHWE B MHOMONOTOYHOM PEXUME;

— BblJa4a curHanoB CUHXpOHu3auumm 1PPS oOT pasHbiX MCTOYHUKOB
CUHXPOHU3aLUN Ha BHELUHUW BbIXOL;

— yaaneHHoe ynpasneHue npudopom yepes nopt USB n oTaenbHbin
nopT Ethernet ¢ nomowbto NporpaMmmel yaaneHHoro ynpasneHus;

— He3aBMCUMOE XpaHeHue HacTpPOoeK TECTOB U MHTEPENCOB, a TaKkxe
pe3ynbTaTtoB N3MEPEHUI BO BHYTPEHHEN NaMATn npubdopa.

2.2. Cpok akcnnyatauum npmnbopa — 10 ner.

2.3. CBegeHnsa 0 cogepXaHun OparoueHHbIX MeTannoB — npubop He
COLEPXUT AparoLeHHbIX MeTarsos.
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Tabnuuya 2.1

XapakTepuCTUKN

OnucaHue

MUHTepdhencol

AnekTtpuyeckuin Ethernet/IP

10/100/1000 M6wuT/c gBa uHTepdenca
RJ45

OnTunyeckumn Ethernet/IP

1000 M6uT/c gBa nHtepdeinca SFP

NHTepdenc ansg ynpasneHus,
noakno4venuns K MNK

USB-knueHT, Ethernet 10/100 BASE-T

Hucnnen ['padpuyecknn, LBETHOWN, paspeLLeHns
320x240 To4eK

AKKYyMYnaTopbl 1 wrT. Tmn Li-ion

MaccorabapuTtHble XapaKTepUCTUKU

[OnuHa 230 Mmm

LLnpuHa 110 mm

BbicoTa 53 MM, 62 MM*

Bec 0,67kr, 0,8 kr*

MutaHue

Bpemsa aBToHOMHOM paboThl B
pexxmme TeCTUpOBaHUSA

go 9y

Bpems 3apsga akkyMynsTopoB

He Obonee 2 4y

HanpsiokeHne nutaHme npmubopa

12 B

I'Ipe.qen bHble YC/TOBUA KCNnyaTayun

TemnepaTypa oKpyxatoLLen
cpenpbl

oT+5°C go +40°C

OTHOocUTEeNbHada BNaXXHOCTb
BO3ayxa

Ao 90% npwu Temnepartype + 25 °C

ATmMocepHoe aaBreHue

He Huwke 450 mm pT. cT. (60 kla) n He
Bbllie 795 mm pT. cT1. (106 Kl1a)

Mpoune xapakTepuUCTUKN

AMMNUTYAA MMMYNbCOB Ha
TecToBOM Bbixoge (G

1,5B+0,5B

YacTtoTta TakToBOro curHana 6es
NOACTPOUKM reHepaTopa OT
cuctem NTOHACC/GPS

125000000+1.25 'y

dopmuposaHme 100% 3arpysku
KaHana.

po 1 éut/c

N3mepeHue konnyectea
NHpopmMaunm

C NOrpeLwHocTbio +1 6anT
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3. KomMnnekT noctaBku

Tabnuuya 3.1

HanmeHoBaHue Konnyectso | lNpumeyaHune
Tectep-aHanusatop MAKC-EMK-X 1
bnok nutaHus 1 +
Kabens USB-nopTta 1 +
[MaTy-KopA AynneKCHbIN 3 +
[MaTy-KOop4 ONTUYECKUIN, OYNSIEKCHBIN 2 ++
Kabenb ans noBepku n Bblgavym OnopHbIX 2 +
curHanos K-08*
OnTtnyecknn SFP-mogynb 2 ++
CyMka 1 +
AHTeHHa NNTIOHACC/GPS* 1 +
YcTponcTteo 3aBopoTa Tpadumka 1 ++
MAKC-EMBK
CD-aunck ¢ nporpaMmmHbiM obecrnevyeHnem 1
PykoBogcTBO no akcnnyarauumu, 1

COBMELLEHHOE C MacrnopTom

+ [lonyckaeTcsi NPUMEHEHME NOKYMHbIX N3OeNUin OpYyrMx TUMNOB, He

yXyawaknwnx TeEXHNYECKNE XapakKTepPUCTUKN N3JENTNA B LIEJTOM

++ [1oCTaBnsATCA NO COrfacoBaHUIO C 3aKa34ymKoM
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4, YcTponcteo un pabora

4.1. NMepepHaa naHernb

Buao nepegHen naHenu npubopa nokasaH Ha pucyHke 4.1. Ha naHenu
HaXoAATCSA: CBETOANOAHbBIE NHOMKATOPLI, ANCMNEN U KNaBuaTypa.

| HNuaukaTtopsl

N (@)W Jwcreil
BRI

Knasuarypa

PucyHok 4.1. Bug nepegHein naHenu npubopa

4.1.1. CBeTOAUOAHbIE UHAUKATOPDI

CeeTtoguoaHble umHOuKaTOpbl (ganee wHAOuKatopbl) obecneymBatoT
BU3yalnbHbIW KOHTPOSIb YCINOBUM N3MEPEHUS, Nepeaaydn u npuemMa gaHHbIX.

NHaukaTopbl pacnonaraTcs HenocpeacTBeHHO Hag ancnneem. Mpnbop
MAKC-EMK-X umeeT no 4yeTblpe nHankatopa Ha kaxabin nopt A n B: Test,
Rx, Tx, Link (cneBa—Hanpaso).

B 3aBucMmocTM OT pexuMmMoB paboTbl npubopa WHAMKATOPbl MOryT
nokasblBaTb PasnMYHyl0 CTaTyCHyl WMHdopmauuio. MNog nHavkatopammn Ha
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aucnnee pacnonararTcs Nognucn, KOTOpble NoKasbiBalT pPexum padoThbl
npubopa n NHONKaTOPOB.

3Ha4yeHne cBeTOoANOAHbIX MHAUKATOPOB

NHaunkaTtopbl Test ykasbiBalOT Ha TO, YTO MOPT 3aHAT BbINOSIHEHWEM
TecTa, NPy 3TOM OHM MOTYT ropeTb TPEMSI pasHbIMU LIBETAMN:

— 3eneHbIn — BKoYeH pexum «LWnend», «TpaH3uT» nnbo nopT 3aHAT
Npy NpoBeaEHNN TECTa;

— OpaHXeBblW — B [JaHHbIA MOMEHT OCYLLECTBISAETCA OAUH U3 TECTOB,
KOTOpbIN eLle He 3aBepLUnriCcs, HO B NpoLecce ero BbiNOSTHEHNSA NPOU30LLIN
owunobkKu;

— KpacHbIM — TMoOCnegHunM TecT, NPOXOAUBLUMA C [AaHHOro nopTa,
3aBepLInIICs C HeycrneLwHbIM pe3ynbTaToM.

Moanucn Kk wHOovkatopam Test Ha 3kpaHe npubopa MoryT ObiTb
criefyoLlero cogepxaHus:

AT — NOpT 3aHAT nepegadyen unu NpUemMom gaHHbIX TecTta Tpadvka ans
aCUMMETPUYHBIX KaHanoB B aKTUBHOM UM NAaCCUBHOM PEXUME;

A->A — BblbpaHa Tononorus nepegayn Tpaduka na nopta A B nopt A;

A->B — BblOpaHa Tononorus nepegayn Tpacduka na nopta A B nopt B;

A->R — BblOpaHa Tononorna nepegayun Tpaduka m3 nopta A B
yOaneHHyr Toyky, IvMbo 13 yaaneHHoW TodkM B nopT A, and
aCCUMETPUYHOrO peXxuma TeCTUPOBAHUS;

B->A — BbiOpaHa Tononorna nepegaydn Tpaduka u3 nopta B B nopt A,

B->B — BblOpaHa Tononorna nepegaydn tTpaduka u3 nopta B B nopt B;

B->R — BbibpaHa Tononorus nepegayn Tpadumka u3 nopta B B
yOaneHHyt TO4YKy, nunbo w3 yganeHHoMm ToykM B nopT B, ansa
aCCUMETPUYHOIO pexnma TeCTUPOBAHUS;

BERT — nopt 3aHaT npnemom nnu nepepadven tpacguka BER TecTa;

CAB — nopTt 3aHAT nepegayven n npueMom CurHanoB TecTa kabens;

DNS — nopt 3aHAT nepeaaden n npneMom Kkagpos Tecta «DNS»;

JIT — nopT 3aHAT NpnemMoM nnNu nepegaden Tpaguka tecta «fMakeTHbIN
DXKUTTEpP»;

LB — BbIGpaH nyHKT MeHto «Llnend»;

LB1 — BkntoyeH pexum «LWnend» nepeoro ypoBHs;

LB2 — BkntoyeH pexnm «LlWnendp» BTOporo ypoBHS;

LB3 — BkntoyeH pexum «LlWnend» TpeTbero ypoBHs;

LB4 — BkntoyeH pexum «Llnend» yeTBepTOro ypoBHs;

MDI — nopT 3aHAT nepenayen Tpadmka tecta MDI,

MS — nopT 3aHAT nepedaded W npuemom Tpaduka TecTa
«MHOronoTo4HoOCTbL»;

OAM — BKIHOUEH aKTUBHbIN pexum OAM;

PING — nopt 3aHAT nepegaden u npuemom Tpadumka TecTta «IXO-
3anpocy;

PTP — nopT 3aHAT npnemMoM unu nepegaden JaHHbIX Tecta «PTP»;
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RCL — BKMNOYEH peXxum yaaneHHoro yrnpasseHus wiendom,

RFC — nopTt 3aHAT npuemMoM wunn rnepepaden Tpaduka TecTta
«RFC 25445

SCAN — nopT 3aHAT npuemMoM unn nepegadvyen Tpadpuka TecTa
«IP CkaHep»;

SYNC — nopT 3aHAT npueMoM Wnn nepegavyen paHHbIX TecTa
«CUHXpPOHU3aALUA;

THRU — BbI6paHo MeH0 « TpaH3uT», NMOOo BKMOYEH pexxuM « TpaH3nT»;

TRR — nopT 3aHAT nepegaden n nppueMom kagpoB Tecta « MapwpyT»;

TRAF — nopT 3aHAT npyeMoM Unv nepegadyen AaHHbIX Tecta Tpaduka;

Y1564 — nopT 3aHAT npuemMom wunn nepefavyen Tpaduka TecTa
«Y.1564».

EQCN — nopT 3aHAT TECTOM OLIEHKM Ka4yecTBa ceTen cBA3n (godasneH
cornacHo npukady Ne 870 ot 19.12.2019 MwuHuctepctBa UMGPOBOro
pasBUTUA, CBA3M N MAaCCOBbIX KOMMYHUKauun PO)

[MoaceeTka nognucu K uHaMkatopy Test 6ensbiM UBETOM NPON3BOAMUTCH B
pexnmax «lWnend» nnn «TpaH3uT». [logceeTka noanncKM K UHOUKATOPY
Test XenTblM LBETOM NPOU3BOANTCA B MEHIO « TOMOSOrnsa NpoueccoB» Ha
NOpTY, KOTOPLIN ABMSAETCA reHepaTopom Tpaduka, a Takke BO Bpemd
npoBedeHUss TecToB C reHepauuwen Tpaduka. [loacBetka nognucu K
nHankaTopy Test KpacHbIM UBETOM MNpPoOU3BOAUTCH, €Cnu MnocregHumn
NPOXOOMBLUMA C AaHHOro nopta TeCT 3aBepluncd C HeychnewHbIM
pesynbTaToMm.

NHankaTopbl RX oToOpaxatT COCTOsIHME NpuemMa AaHHbIX:

3eneHbln — B [JaHHbI MOMEHT OCYyLLeCTBMAeTCa MNpuemM KagpoB Ha
COOTBETCTBYHOLLEM MOPTY.

[MoaceeTka nognucy K mHaukaTopy RX 3eneHbiM LBEeTOM coobLliaeT o
TOM, YTO NMOPT ABNAETCS NPUEMHMKOM TECTOBOro Tpaduka, NMbo Ha AaHHOM
nopTy BKkNtoYeH pexnm «LWnend» nnn «TpaH3nuT.

NHoukaTopbl TX oTobpaxatloT nepenayvy OaHHbIX:

3eneHbln — B [aHHbli MOMEHT MNPOM3BOAUTCA Nepedadvya KagpoB Ha
COOTBETCTBYIOLLEM MOPTY.

[MogceeTka nognucy K HaukaTopy TX XenTbiM LBETOM COODLLAET O TOM,
YTO MNOPT SABMSETCA nepeaaTyMkoM TecToBoro Tpaduka nubo Ha AaHHOM
nopTy BKNtoYeH pexnm «LlWnend» nnn «TpaH3nT.

NHaunkaTopsl Link oTobpaxaloT COCTOAHNE COeANHEHUSA:

3efeHbIN — BKIOYEHNE COeaUHEHMS] HA COOTBETCTBYIOLLEM MOPTY.

Moanucn K uHAMKaTopamM Ha 3kpaHe npubopa oTobpaXkalT 3HadYeHue
CKOpOoCTU nepepaym u pexuma pgynnekca: «1000» gna 1000BASE-T wu
1000BASE-X, «100» gna 100BASE-T, «10» ana 10BASE-T, «NS» -—
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CUHXPOHM3auua  otcytcteyeT. Cumeon «H»  obo3HadaeT  pexum
nonygynnekc, cumeon «F» o6o3HayaeT pexxum NomMHbIA Aynnekc.

4.1.2. Qucnnen

B kadectBe akpaHa B npubope ucnonb3yeTcsa LBEeTHOM rpaduyeckun
Xuakokpuctannudeckun gucnnen ¢ paspewieHnem 320240 nukcenen.

4.1.3. KnaBunaTtypa

BBog OykBeHHO-UM(ppOBON WMHGOpPMauun wn ynpasneHne B npubope
NpoOn3BOAUTCA C NMOMOLLILIO KriaBmaTypbl.

OnucaHue Knasvwl

@ — knasvwa «BknroyeHune/BbikntodeHune» (cm. n. 9.5).

@@@@ — (pyHKUMOHanbHble  Knasuwun. [lencrtsus,

BbINOMHSAEMbIE KMaBuaMW, 3aBUCAT OT pexuma paboTbl npubopa. Ecnu
KnaBulla [OOCTYMNHa, HasHayeHWe BbICBEYMBAETCS B ONUCAHWM KNaBull B
HKHEeWN YyacTu aucnnes npmbopa.

o o o o — KNaBuLLY yNpaBreHns nepemMeLleHnemM Kypcopa.

. — knaBuwa «BBog», Npu ee HaxaTuu MPOUCXOAUT BXOAO B
COOTBETCTBYIOLUNIA pasgen unu nogpasaen MeHwo, NMbo HaxaTue KnaBuLLK
NPMBOANT K U3MEHEHUI0 NapamMeTpa.

. — knasuwa «MeHIO», Npu ee HaxaTuM NPOUCXOAUT BO3BpaT B
npeablayliee MEeHI UM oTMeHa TeKyLLero AencTeus.

n/ N\ N/ \abe J\ def/ / \ \ghV/ / \\JK/_/ \ ‘ang’ / \ pars / \ Muy/ /

75

Lwxyz S /- knaBuLLIM BBOAA UMdp, OYKB 1 3HAKOB.

4.1.4. BHewHMe pa3beMbl

PacnonoxeHne BHELIHUX pa3beMOB Npudopa Ha BEPXHEW, HUXKHEN U
BoKOBOW CTOPOHAaxX NpeAcTaBieHo Ha pUcyHKax 4.2.* n 4.3.
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HasHa4yeHue pa3beMoB 1 nogknioyaemMble K HUM YCTPOMUCTBA NpUBELEHbI
B Tabnuue 4.1.

Ha kopnyce npnbopa nmeeTtca MapkMpoBKa pa3beMOB B COOTBETCTBUM C
Ha3BaHUSIMU, NpUBeAEHHbLIMKY B Tabnuue 4.1.

O O O O O O O O
@@ TEST RX_TX LAN TEST RX TX LAN

©d

[0)4 )
e
L

MAKC-EMK

===

oc

@)

e
o

PucyHok 4.2.* Cxema pacnonoXxeHus pasbemMoB npubopa
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SFPA A B SFPBH@

MAKG-EMI

—_

PucyHok 4.3. Cxema pacnonoxeHunda pasbemoB npmbopa
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Tabnuua 4.1. HazHavyeHune pasbemMoB npubopa

MapkupoBka HasHauyeHue

PasbemMbl RJ-45 Ans Nnoakno4eHus K TecTupyemMomy

A B .
YCTPOWCTBY UK CETU

SFP A, | Pasbembl onsa nogknioyYeHnsa K TeCTupyeMmomMy yCTponCTBY
SFP B nnu cetn Yyepes SFP-moaynun

Pasbem ans BbiIBoAa cUrHanoB noBepku npubopa

PasbeM Ans BBoAa OMOPHbLIX CUTHANoB

Pasbem USB ansa yganeHHoro ynpasneHna npubopom

Pasbem RJ-11 ona nogknioyeHUs rapHUTypsbl

Pasbem RJ-45 ona yaaneHHoro ynpasneHns npudopom

PasbeM ang noaxnioveHnsa 6roka nuTaHnsa 1 3apsaaa
aKKyMynsiTOPOB

CkpbITasi KHoMKa annapaTHoro copoca**

CseToaunoa, nHopMMpyoLWKnKM O NpoLlecce 3apsiga npmbopa

Pa3bem 3a3zemneHus

Pasbem nogkntoveHnss aHteHHbl [TTIOHACC/GPS*

CeeTtoaunoa, nHdopmmpyowmnm o6 yCcTaHOBKE CUHXPOHU3aLNN
moayns NMOHACC/GPS co cnyTHuKamu *

(O - D (T QY PP

** MpumeyvaHue: [na BbINONHEHUS annapaTHoro cbpoca npubopa
HeoOOXOAMMO TOHKMM TYMbIM CTEPXHEM HaXaTb Ha CKPbITYIO KHOMKY
annapartHoro cbpoca, pacnosioXeHHyto B oTBepcTun. [lpn aTOM Tekyuime
HACTPOMKM HE COXPaHAKTCS, M MNpU Cregyrowem BKoYeHun npubopa
HaCTPOMKM YCTaHaBMMBAKOTCS W3 COXPaHEHHbIX AaHHbIX B MOCrnegHeM
0ObI4HOM BbIKMOYeHUN Npubopa (cm. n. 9.5).

NMoakntoyeHne npuemonepenartymka SFP

Pasbembl SFP A, SFP B npegHasHavyeHbl Ans NogknoyYeHns K npubopy
onTuyecknx moaynen SFP unu mMegHbix moaynen SFP ¢ BHeLHUMMK
pasbemamn RJI45. MoxHO ucnonb3oBaTb SFP mogynu, nocraeBndembie C
npnbopom unu gpyrne SFP mogynu.

Mepen BctaBkoM SFP moayns HeobxoauMO yOOCTOBEPUTCS, YTO
npuemonepenaTymk U pasbemMm nogaepXuBaroT OOHU U Te Xe dusnyeckue
NHTepgencobl. HeobxooMmo 3akpbiTb 3anupatowyto 3awlenky Ha SFP
moayne. SFP moaynb BCTaBnsieTCcA B pa3beM C 3TUKETKOW, obpalleHHON B
CTOPOHY 3agHen naHenn npubopa. [locne Toro kak SFP  mogynb
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YCTaHOBMEH, OH HaOeXHo duKcMpyeTcs B pasbemMe C  MOMOLbIO
3anvparoLLen 3alenku BHyTpM Moaynsl, 3To 6yaeT SiCHO Mo 3BYKY Lenyka.

Ecnu npn nepson yctaHoBke SFP moaynsa 4yBCTBYETCA COMNPOTUBIIEHUE, He
HY)XHO OKasblBaTb [AOMOSIHUTENbHOrO [AaBfieHnsd, 3TO MOXEeT Bbl3BaTb
noBpexaeHne pasbemMa.

NHpopmauna o BcTaBneHHbix SFP mogynsx (cm. n. 10.15) moxeTt
oTobpaxaTb, YTO MO4YSlb UMEeTCa B Hanuume ewle 00 TOro, Kak OH byaeTt
HageXHo ycTaHoBrneH. Heobxogumo ybeantecs, 4To SFP Mmogynb BCTaBneH
NpaBUbHO.

Ecnn SFP MoAdyJib HE UCNOJIb3yeTCA N ONTOBOJIOKOHHAA BUJIKa BblHYTA
N3 Hero, HeobxoaMmMo MCnonb3oBaTb PE3NHOBYIO KPbILWKY OJ1A4

c BOCNpPENATCTBOBAHNA 3arpAaA3HEHUIO.

Mepen ymaneHmem SFP moaynsa m3 pasbema HeobxoguMmo
OTCOeAVHUTb ONTOBOJIOKOHHbLIE BUJIKN, HAXXaB Ha UX 3aLleriku, 1 OCTOPOXHO
BbIHYTb Kabernb U3 npuemonepeaaTymka. lNocne aToro He06xoaMMO OTKPbITh
3awlenky Ha SFP moayne n, noTaHyB 3a Hee, U3BredYb Mo4yIb N3 pasbema.
[ns XpaHeHus SFP Moayrnemn Heobxoanmo ncnonb3oBaTb
aHTUCTaTUYECKME KOPOOKM MNM NakeTbl, a Takke 3akpbiBaTb OMTUYECKMNE
pa3beMbl PE3NHOBLIMU KPbILLKaMW.

4.2. XapakTepucTuKnM cocTaBHbIX YacTeun npubopa
4.2.1. Bnok nutaHusa

Bnok nutaHus npegHasHadeH onga nutaHua npubopa MAKC-EMK-X ot
CeTU NepeMeHHOro Toka M 3apsiga BCTPOEHHOro B HEro akkyMymnaTOpHOro
anemeHTa. [lpeacTtaBnseTr cobor MMNYMbCHbLIM OMNOK nuTaHua. Wmeet
BCTPOEHHYIO 3aLUNTY OT KOPOTKOro 3aMblKaHUSA U NeperpysKku.

Bxoa: nepemeHHoe HanpsikeHue (100 + 240) B, yactotom (50 + 60) Ny,

Bbixog: noctosiHHoe  HanpskeHne 12B, T0Kk — pgo 1.5 A,
CcTabunmsnpoBaHHbIN.

Pacnawka wtekepa bnoka nutaHusa B cootTBeTcTBumn ¢ PucyHkom 4.3.

|«— +12

T

Ooou,.

PucyHok 4.3. Pacnaika wrtekepa 6510ka nutaHms
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5. MapkupoBaHue

5.1. Mpunbop nmeeT crneayoLLyo MapKMpoBKY:
— HanMeHoBaHue NpeanpUATUSa-U3roToBUTENS;
— YCNOBHOE HanMeHOBaHue annapaTypbl;

— MecsLl, rog U3roToBreHus;

— MNOpSAOKOBLI  HOMep  annapaTypbl MO  CUCTEME  HyMepauuu

npegnpuaTnAa-n3rotoBUTENA.

5.2. MapkupoBka noTpedbuTenscKon Tapbl COAEPXKUT:

— TOBapHbIN 3HaK 3aBOOA-NU3roToBUTENS;

— HauMmeHoBaHue 1 3aBofckoe 06o3HayeHne npmbopa;

— [aTty ynakoBKW;

— CBegeHnda o Temnepartype TPaHCNOPTUPOBKN U XpaHEHUS.

5.3. TpaHcnopTHas MapKMpOBKa OOMMKHA coaepxaTb:

— HanMeHOBaHue rpy3o0TnpaBuUTENA U rpy3ononyyarens;

— Macchbl BpYTTO 1 HETTO FPY30BOro MEcCTa;

— MaHUNYNAUMOHHbIE 3HaKM «Xpyrnkoe — OCTOPOXHO», «bepeub
Bnarny», «Bepx».

oT
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6. YnakoBKa

6.1. Mpubop C KOMMMNEKTOM MpUHAASIEXHOCTEM WM SKCnyaTauWoHHOW
AOKYMeHTauMen noMeLlarT B TPaHCNOPTHYK CYMKY M YNakoBblBalOT B
KapTOHHYIO KOPOOKY B COOTBETCTBMW C KOHCTPYKTOPCKOM LAOKYMEHTauMewn.
HeobxoanmMocTb [OMOMHUTENBbHOW YNaKOBKM B LMK OroBapuBaeTca B
[OroBOpe Ha MOCTaBKy. YNaKOBKYy creayeTt npoun3BOAUTL B MOMELLEHUU C
OTHOCUTESTIbHOW BNaXXHOCTbIO Bo3ayxa Ao 80 % npu Temnepatype oT 15°C
no 35°C.
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7. O6wue ykasaHMA No IKcnnyaTtauum

7.1. o Havana pab6otbl ¢ npudopom MAKC-EMK-X  BHUMaTENbHO
n3yunTe Hacrtosiwee PykoBOACTBO MO 3KCnryaTauuu, Ha3HaA4YeHWe KnasuLl
KnaBmaTypbl, BHELLHMX pa3beMOB 1 COCTaBHbIX YacTen npmubopa.

7.2. Pabota npubopa [omKkHa NpoucxoauTb B YCIOBUSIX, KOTOPbIE He
BbIXOOAT 3a npefenbl pabounx ycroBui akcnnyataumu. NuTaowas cetb He
OOSMKHA UMETb PE3KMX CKAYKOB HanpshkeHusi. Psgom ¢ paboymm MecTom He
[OOSMKHO ObITb MCTOYHUKOB CUITbHBIX MarHUTHbIX U 3NIEKTPUYECKUX NOSEN.

7.3. ObeperanTte npnbop 1 BGNOK NUTaHMA OT yaapoB, NonagaHnsa Bnaru
N NbINKW, ANUTENBHOrO BO3AENCTBUS MPSMbIX COSTHEYHbIX NyYen.

7.4.MNpn BBOAE Npmbopa B 3KcnnyaTaumo nocne ero npebbiBaHus B
YCrOBMSIX MOHWXKEHHOW TemnepaTypbl, crieayeT Bblaepxatb npubop B
HOpMarbHbIX YCINOBUAX HE MeHee 2 4acoB, MOCre 4ero npuctynatb K
akcnnyaTtayuu.

7.5.MNpn nepepbiBax B paboTe Gonee [OBYX 4acoB, pekoMeHOyeTcs
OTKMoYaTb OrOK NUTaHUS OT CETW.

7.6. o nutaHnio npubop MOXET ISKCMNNyaTUpOBaATLCA B CriedytoLwmx
pexumax:

— o1 cetn 220 — 230 B, yactoTtomn 50-60 Ny ¢ nomoLbio 6noka nuTaHus;

— OT aKKyMyInsaTOpHoro anemeHTta (1 wT. Li-ion).

AKKYMYNATOPHLIA 3NEMEHT 3apshKaeTcsa Npu NogkmoveHun npubopa K
ceTn c nomouwbo 6noka nutaHua. MNMpmubop Npyn 3aTOM MOXeT ObiTb Kak B
BbIKIMHOYEHHOM, TaK U BO BKITHOYEHHOM COCTOSIHUMW.

YpoBeHb 3apsiga akkyMyrnsTOPHOrO SfieMeHTa MOXHO OUEHUTb Mo
MHOMKaTOpY 3apsina 6aTapen B HVKHEM MpaBoM yriy akpaHa «Tl». Yem
bonble cermMeHToB oTobpa)kaeTcd, TeM Bblwe 3apsg. OOQHOBPEMEHHO C
3TUM nNpu paspsie akKyMyrnaTopoB MeHAeTcs U uBeT 3Hadka 6aTapeu
(3eneHbIn, XenTbli, KpacHbln). Bo BpemMs 3apsga MHAnKaTop NonepemMeHHo,
pa3 B CEKyHOy, MeHsieT cBou uBeTa. [Npu nogknoyeHun Gnoka nutaHus,
nHanKaTop 3apsga 6atapen npuobpeTtaeT cneayowmn Bua A,

NHpopmauma o 3HayeHun 3apsiga akkyMynAaTOPHOro  arfieMeHTa
cogepxutca B n. 10.26.4. Bpems nonHoro 3apsga akkyMyndaToOpHOro
afieMeHTa Npu HopMarbHbIX KNMMaTU4eCcKnx ycrnoBumsix — He 6onee 2 .

Cpok cnyxbbl akkyMynaTOpHOro 3fieMeHTa 3aBUCUT OT KofimyecTBa
LUUKNOB «3apsaa-paspaa». Jonyckaetca oo 500 umknoB «3apag — paspag»
AS19 AaHHOrO TUMa akkyMyrnsaTOPHOro arnemMeHTa.
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MpM NOMHOCTBIO  3apSPKEHHOM  aKKYMYNSITOPHOM  3fieMeHTe U B
3aBUCMMOCTU OT €ro COCTOSIHUS, NPOLOIMKUTENBHOCTL paboTbl npubopa B
aBTOHOMHOM pexume 6e3 noasapsaku coctaBnseT He MeHee 9 YacoB.

Mpn paspsHkeHHOM  akKyMynAaTOPHOM 3reMeHTe npubop u3gaer
3BykoBon curHan kaxable 30 cekyHn. [llpu nocrnegytowen paspsiake
aKKyMynsiTOPHOro anemeHTa npubop asTOMaTUYecku BblkovaeTcs. [lpu
9TOM €ro MOXHO BKIo4aTh, HO NpUbop ByaeT aBTOMaTUYECKU BbIKITHOYATLCS
cnycts 5 cekyH nocne ero BkAwYveHuda. [na npefoTeBpalleHnUs MOSHOro
paspsiga akkyMyrnaTopoB M cbpoca HacTpoek, Npubop He criegyeT aepxaTb
B pas3ps’KeEHHOM COCTOSIHUK Bonee ABYX CYTOK.
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A

8. YkasaHune mep 6e3onacHOCTU

Bo BHewHeM 6510Ke NUTAHUS MMEETCS onacHoe ANS KU3HU
HarnpgaxeHune. 3ar|peu.1aeT0ﬂ aKCnnyaTtauua Obnoka nuTaHua ¢
noBpexngeHHbIM KOpnyCcoMm.
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9. NMoproroBka Kk paboTte

9.1. 3Bneknte Npubop M3 ynakoBKW, NPOU3BEOUTE BHELUHUKA OCMOTP.
[MpoBepbTE KOMMMNEKTHOCTb B COOTBETCTBUK C Tabnuuen 2.1.

9.2. Buligepxute npubop B HOpManbHbIX YCNOBUSX HE MeHee 2 4acoB.
9.3. MNoaknto4nTe cocTaBHble YacTu npubopa.

9.4. Mogkntounte ONOK nNUTaHMA K ceTn (ecnu gns nutaHus npubopa
ByaeT ncnonb3oBaTbCs CETEBOE HANPSHXKEHUE).

Ecnn ana nutaHms BygeT ncnonb3oBaTbCsA akKyMYSSATOPHbBIA 3NTIEMEHT,
TO HEOBXOANMO €ro 3apaauThb.

9.5. Ina BKMYeHMss npubopa HeobxooMMO HaxaTb U yAepXuBaTb
knasuwy «BknroyeHne/BbikntoyeHme» B TedeHne 2 cekyHa. [Nocrne nogayun
NUTaHNS Ha 3KpaHe npubopa B TedeHne 5 cekyH oTobpaxaeTcs 3acTaBka.

Ana BblkAoYeHMs npubopa nocne OLHOKPATHOrO HaxaTus KraBulin
«BknioyeHue/BbIKnoyeHUe» HYXXHO Takke HaxaTb noaTBepXaeHue
BbIKIMIOYEHNA B MeHI0. [pnbop coxpaHsieT TekyLme HaCTPONKN MPU KaxaoM
npaBuNbHOM BblKNOYeHUU. [lpu  nocnegyowem  BKIoYeHun  npubop
3arpy)xaeT COXpaHEeHHble HaCTPOMKW W BKMOYaeT YCTaHOBIIEHHbIE MpU
BbIKIMIOYEHUN OYHKLNN.
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10. Mopsanok paboTbl

10.1. PaboTa ¢ MeHI0 1 nonssMu BBoAAa

FnaBHOe MeHI0 NoABNSETCS NpU BKNOYeHUN npubopa.
Bua rmaBHOro meHto nokasaH Ha pucyHke 10.1.
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PucyHok 10.1. maBHOE MeHI0

MeHto «lpouecc A» un «lpouecc B» npegHasHayeHO ans Bblbopa
nopTta A u B, Ha kOTOpoM ByaeT NPon3BOANTLCS TECTUPOBAHME.

MeHto «lMamMAaTb» npegHasHa4yeHo AN COXpaHEeHUs HaCcTpOeK TeCTOoB U
napamMeTpoB UWHTeEpENCOB, NPOCMOTpa WHMOPMALUUM O COXPAHEHHbIX
HaCTPOWKax U N3MepPeHUsIX.

MeHto «CTaTUCTUKa» npeactaBnseT CTaTUCTUYECKYIO MHAOpMaLMIO Ha
N3MepuUTENbHbIX NHTepdencax.

MeHto «HacTpouku npnbopa» ncnonb3yeTcsd ansd Bblbopa
HeobxoauMbIX NnapameTpoB OYHKLMOHNPOBAHUSA npudopa.

MeHto «lMapameTpbl MHTepchencoB» oToOpakaeT HAaCTPOMKM ONs Tpex
Ethernet noptoB: u3aMmepuTenbHbix noptoB A, B v nopta yaganeHHoro
yrnpasrieHus.

PaboTa ¢ meHI0

[MepemelleHne Mexay WKOHKaMMK, 3aknagkamm W CTpOYKaMuh MEHH
npubopa  oOCyllecTBndeTcd C  NOMOWbLK  KMaBuW  yrnpaBneHus
nepemelieHnemMm kypcopa. [lpy 9TOM HagnNUCb AakTUBHOM WKOHKM WIU
3aKnagku noacBevmMBaeTCsl CMHUM LIBETOM, HEAKTUBHLIX — YepHbiM. Bxoa B
NYHKTbl MEHIO OCYyLLEeCTBNsSIeTCs No knasuwe «BBoay. Npn Bxoae B obnactb
3aKnagkM Hagnucb TeKyLleW 3aknagkm MeHSieT YepHbld LBEeT Ha Cepbli.
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Bbixon 13 TekyLleln 3aknaaku ocyLlecTernsieTcs no knasuwie «MeHro». Mons
BBOJA, 3HAYEHUS KOTOPbIX MOryT ObITb M3MEHEHbI, U noanucu K dnaram
oTOOpaXalTCa CUHMM LBETOM, oOcTalnbHble WHM(OPMAaLMOHHbIE MONA
oTODOpaXxatTcsa YepPHbLIM LIBETOM.

PaboTa ¢ ymcnosbiMmu nonsiMmu BBoAa

Uncnosble nona BBoda NpedyCMOTPEHbl Tpex TUMNOB: AeCATEPUYHOE,
LuecTHaguaTepm4Hoe n gpobHoe.

[Mone pecAatndHoro popmarta no3eBosisieT BBOAUTL TOSMbKO Lesble Yyncna.
[Mepexoq K cnegywowen uugpe nosis OCyWecTBNsAeTCs aBToOMaTU4YeCKU
nocne ycTaHOBKM 3HayeHuda Tekywen uudpsbl. [Nepexoq mexay undpamum
nona oOcylwecTBnseTcd npuv nomowm kKnasvw «BnpaBo», «BneBo»
ynpasneHneM rnepemMeLleHnem Kypcopa.

[Mone wecTtHaguaTepuyHoro opmara no3BonsieT BBOAUTb LUPbI U
3arnaBHble naTuHckMe OykBbl K3 guanasoHa «A-Fx». [lNepexog wmexay
undpamMm  nons  OcywecTBndeTcs npu nomowm knasuw «BnpaBov,
«BneBo» ynpasrieHnem nepemeLleHnem Kypcopa.

[pobHoe none BBoAa XxapakTepusyeTcs Hann4unem ToYKM — pasgenntens
mexay opobHon n uenomn vactamm. OHa ycTaHaBnuBaeTcsi BMECTO ntobon
Undopbl TEKyLLEro nons nyteMm yaepxaHus krnasuwn «0». [lone He MoOXeT
cogepxaTb 0Oonee oaoHon TOYKW. [OAns Toro 4TOObl M3MEHUTb MO3ULMIO
pasgenuTens, HY)kHO BHa4arne 3amMeHuUTb ero Tekyllee NosiokeHne LUngpon,
a 3aTeM NocTaBuUTb TOYKY B HEOBX0OMMOE MECTO.

10.2. MeHo U3mepeHus

N3 pasgenoB «ImaBHoro meHw». «[llpouecc A» un «llpouecc B»
OTKpblBaeTcss MeHio «WU3mepeHusi» Ons BblOOpa U3MepUTESIbHbIX TECTOB
ansa noptos A u B.

MeHto ((M3MepeHV|'i|» COCTONT N3 TpexX CTpaHul, nepexoa Mexay
KOTOpPbIMA OCYyLLUeCTBIIAETCA MNpu1 MOMoOLn (*)yHKLI,VIOHaJ'IbHOﬂ KIimaBuLUU
«CTp. 3»/ «CTp. 2»/ «CTp. 1».

Bua meHio «U3mepeHunsa» nokasaH Ha pucyHkax 10.3, 10.4 n 10.5.

27



foa’

ard

TecT
Tpaguea

Ej [ -5
'5
| - 5
MHoro
NoOTOYHOCTE

TecTel TCPAIP

St it ol

CTp. 2

1000F

o=
=" 3
RFCz544

MNat e THeIK
AHuTTER

Ol =5
B
AHarHoC THEa
MELHOrD KagenA

ey

1000F

V1564

)

PTP

HH m].‘_ '_
Mactep PTF

£ 116:46

PucyHok 10.3. lNepBas ctpaHuua MeHio «/3mepeHunsa»

Ha nepBoW cTpaHuLe MeH0 HaxoaaTcsl TECTbI:

— Tect Tpadhuka,

— Tect RFC 2544;

— TecT Y.1564;

— MHOronoTo4yHoOCTb;
— MakeTHbIV XxnTTEP;
- PTP;

— Tectbl TCP/IP;

— InarHocTuka megHoro Kabens;

— MacTtep PTP.
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PucyHok 10.4. Btopas ctpaHuua meHo «/3mepeHna»
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Ha BTOpOM CTpaHuLe MEHIO HaxoasaTCs TECThI:

— OAM;

— BER Tecr;,

— Tect MDD,

— Pexum LWWnend;

— Pexum TpaH3uT;

— Tect CuHXpOHU3aUMA;
— YnpaBneHue wneudowm;
— OnTU4yecKkun Tecr.

1000F 1000F
o ey
r-rﬂa
B profcmss)
OueHKEa Kad.
CETEM CEASHK

Ctp. 1 11720

PucyHok 10.5. TpeTbs cTpaHuua meHo «3mepeHna»

Ha TpeTben cTtpaHumue MeHio pasmelleH Tect OueHKM KayecTBa ceTeu
CBSI3M.

LIBETHBIMM MKOHKaMK OTOBpaxKatoTCsl TECTbl, KOTOPbIE MOXHO 3anycKaTb.
CepbiMM MKOHKaMK OTOBpakaloTCcs TecTbl, 3amnycK KOTOPbIX 3abrnoknpoBaH
CBA3aHHbIMW  MU3MepeHusMn BblbpaHHOro noprta, MBO CBsA3aHHBIMU
N3MepeHnamMmn Apyroro nopta, MMbo oTCYyTCTBMEM COOTBETCTBYHOLLEN ONUMA
B npmnbope.

10.3. Tononorusa npoueccos

N3 pasgenoB meHo «U3mepeHusi» B TecTax, npeaycmaTpuBaroLLmMX
TOMOSMOrMK  reHepauum ©n npuema Tpadmka, OTKPbIBA€TCA  MEH
«Tononorua». Tononorna BbIOMpaeTcsa AN TECTOB C reHepauuen
Tpadomka:

— «TecT Tpadukayr;

— «RFC 2544»;
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— «Y.1564»;

— «MHOronoTo4YHOCTb»;
— «[MakeTHbIN [DXUTTEPY;
— «BERT»;

— «MDlI».

Bug meHio «Tononorusa» nokasaH Ha pucyHke 10.6.
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PucyHok 10.6. MeHto «Tononorusi»

«TepmuHan A>>B» — reHepauusa Tpaduka npoussoauTca c noprta A,
npuem Ha nopty B.

«TepmuHan A>>A» — reHepaumsa Tpaduka npoussoauTca c noprta A,
npuem Ha nopTy A, Npu 3TOM TpaduK 3aBopavymnBaeTCs B yaareHHOW TOYKe C
nomMoLLbio yHKumn «Llnendc».

«TepmuHan B>>A» — reHepauusa Tpaduka npoussoautca ¢ nopta B,
npuem Ha nopty A.

«TepmuHan B>>B» — reHepauunsa Tpaduka npoussoautca ¢ noprta B,
npuem Ha nopty B, npn aTom Tpadmk 3aBopaymBaeTCs B yoarneHHOM ToUKe C
nomMoLubio PyHKumn «Llinendc».

«TepmuHan A>>R» — reHepauus Tpadumka npomsBoguTcs ¢ nopta A B
yAaneHHy TOYKy, NMMbo 13 yaaneHHoM TOYKM ¢ npuemMoM Ha nopty A, nnbo
AByHanpasJieHHO.

«TepmuHan B>>R» — reHepauusa Tpadumka npomsBogutca ¢ nopta B B
yAaneHHyr TO4YKy, NMOO M3 yaaneHHOM TOYKU ¢ npuemMom Ha nopty B, nnubo
ABYHanpaBrieHHO.

[MocnegHwe OBa pexuma TOMOMorMn UCMOoNb3yrTCA AN TeCTUPOBaHUSA
aCCMMEeTPUYHbIX KaHasrnoB nepefayun. [laHHaa Tononorns OOCTyrnHa TOJSIbKO
ans «Tecta Tpacdukar» c onumen «08-AT».
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Mpun 3anyweHHbIX TecTax MO0 BKMYEHHbIX pexunmax «Llnend» u
«TpaH3nT» BbIOpPaHHbLI MOPT SABMSETCS 3aHATHIM MPOLECCOM, U BXO4 B
MYHKTbl MEHIO, KOTOPbIE MOTYT BbI3BaTb KOHNMKT, GnokmpytoTes. Mpu aTom
3a6110KMPOBaHHbBIE MYHKTbI MEHK OTOOpaXarTcsi cepbiMM MKOHKamu. [pu
3anyLWeHHbIX TecTax WM pexumax, B KOTOpbIX ydacTBylT oba nopra,
HEKOTOpble MyHKTbl MEHK MNPOTUBOMOSIOXKHOMO MopTa Takke OyayT
3abnoknpoBaHsbI.

10.4. Cxembl nogKno4YeHMU npnoopa

TecTbl C
«Y.1564»;
«MDlI».

[Ona npoBegeHust 3TUX TecToB NPMBOp MOXHO MOAKMYaTh K ydacTKy
ceTu wunn TecTUpyemMoMy CeTEeBOMY YCTPOUCTBY MO TPeM CcXxemam
namepeHnn «A», «B» n «C», npeacraesneHHolM Ha PucyHkax 10.7., 10.8. n
10.9.

«Tect Tpadmka», «RFC-2544»,
«BERT», «MHOronoto4yHOCTbY»,

reHepauuen Tpaduka:
«MakeTHbIN  OXUTTEpPY,

B cxeme «A» B KadecTBe yCTpoucTBa OopMUpOBaHMA Lwnenda moxer
BbICTynaTb  BTOpon  nopT npubopa MAKC-EMK-X (B cnydvae
HenocpeacTBEHHOrO Hanuuus OBYX WHTeEpdEencoB B OOHOM Toudke) nmbo
npnoopsbl MAKC-EM, MAKC-EMB, MAKC-EMBK n MAKC-EMKC1.
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PucyHok 10.7. Cxema «A» nogknioyeHnsa npudopa B pexmme TeCTUPOBaHUSA
CUMMETPUYHbIX KaHanoB
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Cxema «A» npurogHa Ansi TeCTUMPOBAHUA CUMMETPUYHBIX KaHanos. o
cxeme «A» 4auwe Bcero rnpoBogsaT TeCTbl Y4acTKOB CeTW, rae Touka
doopmunpoBaHusa wnendga yganeHa. lNpn atom ypoBeHb wnenda — 1, 2, 3
nnbo 4 BblbMpaeTcsa B 3aBUCUMOCTU OT TOro, Kakoe ceteBoe obopynoBaHme
NPUCYTCTBYET Ha ydacTke ceTu. K npumepy, ecnu y4yacTok CeTU COLAEPXUT
TONbKO CETEBbIE KOMMYTATOpPbl — CBUTYMU, TO HYXXHO BKIOYATb (PYHKLMIO
«lWnendcd» ypoBHA 2, a ecnu y4aCcToK CETU COLEPXKUT MapLlpyTU3aTopbl,
Heobxoaumo Bkno4vatb dyHkumio «lnend» ypoeHa 3. lMogpobHee o
dyHKkummn «Wnend» B nyHkTe 10.20.

CeTteBoe
YCTPOUCTBO

TecTep

MAKC-EMK

|
| |
=
Lled

]

PucyHok 10.8. Cxema «B» nogkntoyeHuss npubopa B pexunme
OAHOHanpaBfIEHHOIro TECTUPOBAHUS

Mo cxeme «B» yvawe npoBoasaT TecTbl ceTeBoro obopyaoBaHus. [Npu
3TOM OCYLLECTBNAETCA O4HOHarnpaBfieHHasa nepegaya TectoBoro Tpaduka ¢
OLHOro rnopTa Ha gpyrown.
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PucyHok 10.9. Cxema «C» nogkntoyeHusi npubopa B pexunme
TECTUPOBaHUS aCCUMETPUYHbBIX KaHanoB

Cxema «C» npurogHa ans TeCTUPOBAHUA aCCUMETPUYHbLIX KaHanoB,
Korga napameTpbl UCXOASLEro notoka u Bxogswero pasnuyatTtcda. Cxema
«C» npumeHsaeTca Tonbko ana «Tecta Tpadwuka», a Takke B pexume
«YnpaBneHue wnemndpom».

10.5. TecT Tpadumka

Tect Tpaduka saBndeTca Haumbonee npoCcTbIM U3 BCEX TECTOB,
peanu3oBaHHbIX B MNpubope, C MNOMOLLbK KOTOPOro MOXHO MpOBEPUTH
CNOCOBHOCTb KaHana K nepegade gaHHbIX. Bo Bpems Tecta B COOTBETCTBUM
C BblBpaHHON HarpyskoM M pasMepoM KaapoB reHepupyetcs Tpaduk B
TeyeHne 3aJaHHOro BPEMEHU N aHanNU3MPYKTCA NOTepu Kagpos, 3aLepKKa
N NaKeTHbIN KNTTEP.

Tect Tpadmka MOXeT OblTb MpoBedeH AN MPOBEpKM  Kak
CUMMETPUYHBIX, Tak N aCCUMETPUYHBIX KaHanos.
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10.5.1. TecT Tpadhmka ona CMMMeETPUYHbIX KaHaroB

MogknodeHne npubopa ocyuecTBndeTca No cxeme «A» unm «Bvy,
npeactaBneHHblx B nyHkte 10.4. [lpy atom B MeHw «Tononorus»
BblbupaetTcsa oauMH mn3 pexumoB «TepmuHan A>>B», «TepmuHan A>>Avy,
«TepmuHan B>>A» nnbo «Tepmunan B>>By.
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PucyHok 10.10.1 HacTtponku Tecta Tpadmka, BEPXHASA 4YacTb.
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PucyHok 10.10.2 HacTtpouku Tecta Tpadmka, HWKHASA YacTb.

OnuncaHune HacTpoek TecTa geTanbHO onncaHo B nyHkTe 10.5.3.
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PesynbTatel paboTbl «TecT Tpadmka» nokasaHbl Ha pucyHkax 10.10.3 n
10.10.4
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PucyHok 10.10.3 PesynbTat Tecta Tpadvka, BEPXHASA YacTb.
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PucyHok 10.10.4 PesynbTat Tecta Tpadmka, HUXKHASA YacTb.

MeHto pe3ynbTaToB TecTa COAEPKUT ABE (PYHKLMNOHArbHbIE KNaBULLIW:
CrapTt/CTOn — 3anycKk n ocTaHOBKa TecCTa.

HacTp. — gocTtyn K HacTporkam TecTa.
B MeHIo cTatyca Tecta oTobpaxatoTcsa cnegyoLwmne nons:




Mpowno — Bpems, npowlellee ¢ Havana 3anycka tecrta Tpaduka.

OcrTan. — BpeMms, ocTaBLleecs O OKOHYaHUs TecTa Tpadomka.

TX Kagpbl — KONIMYECTBO NepefaHHbIX Kaapos.

RX Kagapbl — KONNYECTBO NPUHATBIX KaapoB.

Tx 6anUT — KONN4YecTBO NepedaHHbIX 6anT.

Vrt, Mbut/c — Tekywasa CKOpPOCTb TecToBoro Tpadumka. CyeTyumk
oTobpaxaeT nHpopmMaLmo TONbKO BO BpeEMSA NPOBEAEHUS TECTA.

PDV, HC — 3Ha4yeHue cpedHero nakeTHoro opkutrepa.

3apepKKa — 3Ha4YeHne 3a0EPXKKN.

MoTtepu** — KONMYECTBO MNOTEPsIHHbIX 6anT, paBHOE pasHULE Mexay
nepegaHHbIM U NPUHATBIM KONMYeCcTBOM, oTobpaxaeTca B ctonbue «Kon-
Bo». B ctonbue «Koadh.» oTobpaxkaetcsa KoadppmLUMEHT NoTEPD.

Ow. Kagpbl — obLlee KONMMYECTBO MPUHATBLIX KagpoB C olumnbkamu
(Runts, Jabber, CRC), otobpaxaetcsa B ctonbue «Kon-Bo». B ctonbue
«Koadh.» oTobparkaeTca KO3 PUUNEHT OLLNOBOK.

CRC — Konn4yecTBO NPUHATBIX KAAPOB C OLUMBOYHOM KOHTPOSTbHOW CYMMO.

Runts — KONMYECTBO MNPUHATBLIX KagpoB ANIMHOM MeHee 64 6anT C
NpaBUNbHON KOHTPOSbHOW CYMMOMW.

Jabber — konnyecTBO NpPUHATBIX KagpoB AnuvHon Gonee 1518 6anTt c
HernpaBUibHOMN KOHTPOSIbHOW CYMMOWN.

Pause — obuiee KonmMyecTBo Kagpos naysbl.

** MpumeyaHue: Bo BpeMs NpoBeAeHUs TecTa 3HayYeHMe NoTepb gaxe
NPy UX OTCYTCTBUN MOXET MOKasblBaTb BENMUYMHY, OTIANYHYIO OT HYINS, YTO
CBA3aHO C 3ajepXkamun nepefaynm MHgopMaumm B KaHane, a Takke B
nepegatoLlem 1 npmemHom bydepe.

C neBoll CTOpPOHbI MoOfs cTatyca OToOpa)kaeTcs WKOHKa cTaTyca,
KoTopasi oTpa)kaeT TeKyllee COCTOsiHMe TecTa W MOXET MpUHUMaTb
crneayoLume Buabl:

_ D 3eneHbin — Tect npoLlen NonoXUTENbHO™ ;

_ 9 XXenTbIn — TecT ele He Havyancs;

_ O KpacHbIn — TeCT npoLlen HeyaayHo;

_ J Benwlit — TecT OTKINIOYEH;

— E — TECT MAET B AAHHbIN MOMEHT;

~ B _recr nNpepBaH Nnosib3oBaTenewM;

~ @ _precre npousoLuna owmnbka Ha yaganeHHOW CTOPOHE;

_ @ _g tecre npousowna owubka, npornana WnNuM OTCYyTCTBOBana
CUHXPOHM3ALNS NUHUN;

_ @ _precre npousoLuna owmnbka, HeT NpMemMa TeCTOBOro Tpadmka;
_ @ _precre npousoLuna owmnbka, HeT nepeaaYm TeCTOBOro Tpaduka;
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~ @ _5 tecte npousoLlna owndka, KOMYECTBO MPUHATBLIX TECTOBbIX
kKagpoB 6onblue 4Yem OTMApPaBfIEHHbIX, YTO CUrHanM3npyet o npobnemax
ceTeBoro obopyaoBaHusi, K KOTOPOMY MNOAKMOYEH AAHHbLIA N3MEPUTENBHbIN
NHTepdgenc npubopa.

[Mocne 3aBeplleHMsi TecTa B MoOfie cTaTtyca BbIBOAUTCA OAHO U3
BO3MO>HbIX COOOLLEHNIA:

— TecT ycnewHo nponaeH — TeCT NPOMNAEH N ANS AaHHOW Harpy3ku Bce
Kagpbl Npownn 6e3 noteps;

— OwmnbKM B TeCcTe — BO BPEMSI MPOXOXKAEHUS TECTA BO3HUKITN OLLUNBKMU;

— lMpeBbiWeH ypoBeHb MOTepb — BeNMYMHA KO3dppuumneHTa noTepb
KagpoB NpeBbICUa YCTaHOBIIEHHbIN MOPOT.

10.5.2. HacTtpouku Tecta Tpacpuka Ans CUMMETPUYHbIX KaHanoB

3aknapgka «3aronoBoK»
3aknagka coaepXuT OAWHAKOBble MONS HACTPOEK ANs BCEX TECTOB C
reHepaumen Tpaduka. OnmcaHme HaxoamTtcsa B nyHkTe 10.5.3.

3aknagka «[JJononHUTenbLHO»

Tun Harpysku — napameTp He ucrnonb3yeTtcs. B TecTe reHepupyetcs
NOCTOAHHAs Harpyska.

En. mamepeHnsa — BbiOOp eanHUL, WM3MEPEHUs, B KOTOpbIX OyaeT
BBOAUTLCS 3HaYeHue B norne «Harpyska».

Harpy3ka — Benn4ynHa Harpysku.

Mopor FLR — nopor ans BenuymHbl KoaduumeHTa notepb Kagpos, And
NPUHATUSA peLleHns O NPOXOXAEHUN TecTa.

OnuHa naketa, © — 4OnMHa KagpoB, BblpaXeHHass B 6HauvTax,
reHepupyeMmbix B TeCTE.
OnnTenbHOCTb — BPEMEHHOW WHTepBan, 3adaHHbin B dopmarte

«4Y4:MM:CC», B TEYeHMe KOTOporo npoxoamT TecT. Ecnn 3HavyeHue paBHO
HYIt0, TO TeCT naeT 6eCKOHEeYHO.

O6y4yeHue, MCc — BpemMsi B MUNNMCEKYHAAX, KOTOpoe OXuaaeT TecTep
nocne otnpaBku obyyatowero Learning kagpa nnu ARP-3anpoca 4o Havana
nepenayun TeCToBbIX KagpoB.

MUHTepBan, Mc — BpemMs B MUSIIIMCEKYHOAX, B TEYEHNE KOTOPOro TecTtep
OXuOaeT Bo3BpaTa OTnpaBfiEHHbIX TECTOBbLIX KaApOB U3 CETU.
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10.5.3. 3aknagka «3arofioBOK» HaACTPOEK TeCcTOB C reHepauuewu
Tpadmka

3aknagka cogepXuT OAMHAaKOBbIe MONS HaCTPOeK ANl BCeX TeCTOB C
reHepauuen Tpaduka: «RFC 2544», «Y.1564», «Tect Tpacukar,
«MakeTHbIn oXUTTEP», «MHOronoTovyHOCTb». [lNA Kaxgoro Tecrta B
NaMsATb COXPaHATCA NHOMBUAYASTbHbIE HACTPOUKM.

HacTtporkn ckopoctn coeguHeHns, MAC-agpeca otnpasutend, |P-
agpeca otnpasutensa, napametpoB VLAN un MPLS wu3meputenbHoro
nHTEpenca ocywectensetrca B MeHw «llapameTpbl MHTepdencoBy.
OnucaHue HaxoguTtcsa B nyHKTe 10.25.

YpoBeHb 2

ARP-3anpoc — oyHKkuns  onpegenenns MAC-agpeca nonyyartens
aBTomMatmyeckm ¢ nomowbio ARP 3anpoca no ero IP-agpecy Ao
npoBeaeHus Tecta. [Npun BkNoYeHnn aaHHoro cnara none «MAC nonyy.»
nponagaeT 1 ero 3Ha4eHne UrHopupyeTcA.

MAC nonyu. — MAC-agpec nonydvatensa. Ecnu Tectupyembi y4acTok
ceTu He coaepxuT Mapuwpytmnsatopos, MAC-agpecomMm nonyyaTtens
ABNAETCA agpec YCTpoOMCTBa MNpuHUMarowero nubdo 3aBopayuMBaloLLEro
TectoBble Kagpbl. B npotuBHom cnydyae B kKadectBe MAC-agpeca
nonyvatensa yctaHaenueaetcsa MAC-agpec Gnuxanwero mapLipytmsatopa.

MAC otnp. - MAC-agpec oTnpaButensd, B KadectBe KOTOPOro
yCTaHaBnMBaeTca agpec uHrepdenca, ¢ KOTOpOro reHepmpyeTcsl TeCTOBbLIN
Tpaduk. None otobpaxaeT 3Ha4YeHne, HaCTpPOMKa KOTOPOro NPoM3BoaMUTCS B
mMeHto «MapameTpbl MHTEepdencoBy.

YpoBeHb 3

[Mpun ycTaHoBKe (prara «YpoBeHb 3» NosiBNAeTCcs AOCTYMN K HAacTpoMKam
nosien nakeTta ceTeBoro ypoBHS.

ABTOoMaTnyeckmn IP nonyy. — dar, Nnpu ycTaHOBKE KOTOPOro npwu
Tononorun TectuposaHus A->B n B->A B kayecTtBe |IP-agpeca nonydartens
nogctaensieTcsa |P-agpec npoTMBONONOXHOIO NopTa.

IP nonyu. — IP-agpec nonyyarens.

IPornp. — IP-agpec oTnpaButensa, B KayectBe KOTOPOro
yCTaHaBnMBaeTCcsa agpec uHTepdenca, ¢ KOTOPOro reHepupyeTcs TeCTOBbLIN
Tpaduk. [None oTobpaxaeT 3Ha4YeHne, HacTPonKa KOTOPOro NPon3BOANTCS B
MeHto «[lapameTpbl MHTEPJENCOBY.

ToS/Precedence — BKNtoYeHUe/BbIKNOYEHMEe HacTpoek QoS. [lpu
BKNtoyeHnn donara 6nokmpyetca yctaHoBka DSCP, a ee 3HaveHue
nrHopupyetcs. lNogpobHoe onncaHme nonen cMm. RFC 791. HassaHue 6utos
B ToS 6ante npmBeneHol B Tabnuue A.1 lMNMpunoxennsa A.

ToS — 6utel TO-T3 B ToS 6ante. OTobpaxkaeTca B ABOUYHOU hopme U
MOXeT npuHumaTb 3HayveHna 0000, 0001, 0010, 0100, 1000.
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Precedence — npuoputeT kagpa 3agaet outbl P0-P2 B ToS 6Gawnte.
MoxeT npuHuUMaTb 3HadveHust oT 0 go 7. COOTBETCTBUA 3HAYEHUN U
Ha3BaHWM NPUOPUTETOB NpuBeaeHbl B Tabnuue A.2 MNpunoxeHnsa A.

DSCP - Bkno4veHue/BbIko4YeHne HacTpoek QoS. [pu BKAHOYEHUU
nara ©Onokupyetca yctaHoBka ToS/Precedence, a ee 3HayeHue
nrHopupyetcs. HassaHue 6utoB B DSCP 6ante npusegeHbl B Tabnuue A.3
[Mpunoxenusa A. Tone mMoxeT npuHUMaTb 3HadeHMe oT O o 64 wu
oTobpaxaer 6 crapwmx 6ut DSO0-DS5 un3 cootBeTcTBYylOWLEro OanTa
3arofioBka kagpa B AOBOWYHOM popme. Takke oToOpakaeTcs nuTepHas
abbpesunatypa (nogpobHoe onucaHne cMm. RFC 2474, RFC 2597).
CooTBeTcTBME 3HaA4YeHMn K HasBaHun DSCP npuBeneHbl B Tabnuuax A.4 n
A.5 lpunoxenus A.

TTL — BpeMs XM3HU naketa B ceTu. [lone MoXeT NpuHMMaTb 3HAYEHUS
oT 1 po 255.

YpoBeHb 4

Mpn ycTtaHoBke dnara «YpoBeHb 4» NosABNAeTCs AOCTYN K HAaCTpomKam
nosien nakeTta TPaHCNOPTHOIO YPOBHA.

UDP nonyu. — Homep nopTta nony4arens.

UDP oTtnp. — HOMep nopTta UCTOYHMKA.

Ina ycrtaHoBkn MAC-agpeca otnpasutens, IP-agpeca oTnpasutens,
nonen VLAN u MPLS HeobXxoaumMo NPOBECTU HACTPOMKM B MEHIO
«MapameTpbl UHTEpdhEeNncoBy.

10.5.4. TecT Tpadmka Ana aCUMMETPUYHbIX KaHasroB

NMpumeyaHune: TecT Tpaduka OS5I aCUMMETPUYHbIX KaHaroB ABNSETCA
onumen npnbopa «08-AT».

[MogkntodyeHne  npubopa  ocyllecTBnsieTca no  cxeme  «C»,
npeactasneHHon B nyHkte 10.4. [llpyn 3TOM B MeHK «Tonosnorus»
BblOMpaeTcss oaWH M3 pexmMoB «TepMunHan A>>R» nmbo «TepmuHan
B>>R». Tect Tpadmka Ona acMMMETPUYHbIX KaHanoB 3adeucTByeT [Ba
npubopa, HO Takke MOXeT OblTb MCNonb30oBaH AS19 TEeCTUPOBaHMUS,
3agencTBoBaB ABa MHTepdenca ogHoro npuodopa.

Bug meHo «TecT Tpadpmka» nokasaH Ha PucyHkax 10.11.1, 10.11.2.
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B3R 1000F

ELY‘ CTATHMCTMEA WMCKO 1AM )YEL

NMpowng 00:00:12 OcTan. 00:00:00
) TecT YCNeWHo NpoMLeH .

NapameTp Kon-go Kot

Tx Kasptl 1491120

Rx Kalpbl 1491120

T BanT 95431680

Vit MEBWT 100.0

POV, HC 0

NoTepw 0 0,000
CTapT ||HacTp. 1526

PucyHok 10.11.1. TecT Tpadumka 459 aCUMMETPUYHbIX KaHanoB, BEPXHAA

4yacTb
B-sR 1000F 1000F
ELY CTaTUCTHKA MCxo LALLM YEL
NMpowng 00:00:13 OcTan. 00:00:00
(D TecT YCNewHo nporieH.
NapameTo Kon-go Kosid
OW, Kaapsl { O, 00000
CRC 0 0. 00000
Funts 0 0. 00000
labber 0 0. 00000
Pause 0
JalepHKa 852.516 ms
CTapT || HacTp. 14 .40

PucyHok 10.11.2. TecT Tpaduka A58 aCUMMETPUYHbIX KaHanoB, HUXHAA
YyacTb

MeHto TecTa coaepXuTt ase (PyHKUMOHamNbHbIE KIaBULLIN:
CrapTt/CTOn — 3anycKk n ocTaHOBKa TecCTa.
HacTtp. — gocTyn Kk HacTponkam TecTa.

MeHio cTaTyca TecTa WMeeT [ABe 3aknagkm ans otobpaxeHus
napameTpoB B TEKYLLEN N yOaNeHHON TOYKE.
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CtaTuctnka mcxogsilmm — napameTpbl U 3HAYEHUS ONg UCXOOALEero
NOTOKa, U3 TeKylero nopra B yaareHHyo Toyky. [lone 3arofoBka 3aknagku
oTobpaxaeTcs CUHMM LIBETOM.

CtaTuctnka BXOAAWMM — napamMeTpbl U 3HAYeHMa Ons BXOASLEero
noToKa, U3 yganeHHoOW TOYKM B Tekylwmn nopt. [None 3aronoBka 3aknagku
oTobpakaeTca 3eneHbIM LIBETOM.

CtaTtuctmka no napameTtpam aHanorndHa n. 10.5.1 3a UCKntoYeHneM:

RX Kagpbl — KONNYECTBO NPUHATBLIX KAAPOB BO BTOPOWN TOYKE.

3apaepKKa - BeSIM4MHA OQHOCTOPOHHEN 3aLepXKKM.

Ana Toro, 4yToObl 6blN1Ia BO3MOXHOCTbL MPOBECTU TECT C MOofyyYeHnem
napameTpa OOHOCTOPOHHEW 3afepXKu, npegnonaraeTtca 0O Hadana TecTta
NO4COEANHUTL CMYTHUKOBYHO aHTEHHY W C €€ [MOMOLLbI YCTaHOBUTH
CUHXPOHM3auuto no PPS. lNMpoBepuTb HanmMume CUHXPOHU3ALUN MOXHO UIn
Bu3yanbHO (Ha pgon.nnate npubopa EMK-E HaunHaeT ropetb 3eneHasd
namnoyka) wnu, 3anga B TecT CuHXpoHM3aumm Ha cTpaHuyy «[aHHble
morHacc/GPS», Tam ecTb napameTp «PPS-cuHxp.» - korga nporpamma
npunbopa BbicTaBnsaeT TaM «[Ja», 3To 03HA4YaEeT, YTO €CTb CUHXPOHU3aLMA MO
PPS 1 MOXXHO HayMHaTb TECTUPOBAHME.

HpumeanMe: Bo BpeMA rnpoBeaeHnd TeCta 3HadeHue MnapamMeTpoB,
NnoJ1yd4eHHbIX Ha y,u,aneHHoﬂ TO4YKe, He 0To6pa>KaeT09|.

10.5.5. HacTpounku Tecta Tpacduka ons aCUMMeTPUYHbIX KaHanosB

MeHI0 HacTpoOMKM TecTa MMEET YeTbipe 3aknagkum ana otobpakeHus
HaCTPOEK MOTOKOB N3 TEKYLLIEN U N3 yaaneHHON TOYKN.

3arofnoBOK UCXOAALWMWU — napamMeTpbl U 3HA4YEeHUs AnS UCXOOALLEro
NOTOKa M3 TeKyllero rnoprta B yAaneHHyk Touky. [lons ans uaMeHseMblX
napameTpoB OTODOpaXKaTCsA CUHUM LIBETOM.

3aronoBOK BXOAALWMM — MNapamMeTpbl U 3HAYEeHUs AN BXOAALLEro
NOTOKa W3 yOaneHHOM TOYKM B Tekywmn nopt. lNona gna usMeHseMblX
napamMeTpoB oTobpaxatoTca 3eneHbIM LIBETOM.

OononHuTenbHO UCXOAAWMW —  [OOMONHUTENbHbIE  MNapameTpbl
NCXOOALLEro noTokKa.
OononHuTenbHO BXOOAWMWA —  [OMONHUTENbHbIE  NapameTpbl

BXOOALLEro noToka.
OnucaHue aHanormnyHo n. 10.5.2

3aknagkm «3aronoBOK UCXOAALWMNY», «3arofmoBOK BXOAALLUWN>

3aknagka cooepXuT OAMHAKOBbIE MONS HACTPOEK Afsi BCEX TECTOB C
reHepauuen Tpaduka. OnucaHme Haxogutca B nyHkte 10.5.3 3a
NCKITIOYEHUEM:

41



ARP-3anpoc — oyHKums onpegeneHns MAC-agpeca BknioyeHa Bcerga.
TecT obmeHnBaeTcss MHGOPMaUMEN YyNpaBlieHUS U TenemeTpuen noBepx
TPETLErO YPOBHS.

3aknapka «O6Lwee»

OnutenbHOCTL — BPEMEHHOW WHTepBan, 3ajaHHbin B dopmaTe
«4Y4:MM:CC», B TeYyeHume KOToporo npoxoaut TecTt. Ecnu 3HayeHwe paBHO
HyMo, TO TecT naget 6eCKOHeYHo.

O6y4yeHne, MC — BpeMd B MUNIIUCEKYHAAX, KOTOPOE OXuaaeT TecTep
nocne oTnpaskun oby4atowlero Learning kagpa unv ARP-3anpoca Jo Havana
nepegayun TeCToBbIX KagpoB.

UHTepBan, Mmc — BpemMsi B MUINNIUCEKYHOAX, B TEYEHMEe KOTOPOro Tectep
OXuJaeT Bo3BpaTa OTnpaBfieHHbIX TECTOBbLIX KAAPOB U3 CETU.

10.6. Metoguka RFC 2544
10.6.1. OnucaHue Tecta RFC 2544

Metoanka RFC 2544 gaBnsieTcsa cTaHOapToM AnNst pasHonnaHoBOro
TeCTUpOBaHUS ceTen Ethernet. OHa onucbliBaeT cueHapum
aBTOMaTM3NPOBaHHOW Mpoueaypbl TecTupoBaHus Ethernet kaHana npwu
oTCcyTCTBMM paboyvero Tpaduka. B cueHapun UKCMPOBaHbI KIOYEBbLIE
napamMeTpbl  AnNs  TEecTOB  MNPOMYCKHOM  CNOCOBGHOCTK,  3a4epKKu
pacnpocTpaHeHNa KagpoB, 3aBUCUMOCTW YPOBHA MNOTEpb KadpoB OT
3arpy3ku kKaHana v TecTa onpeneneHvsa npegernbHon Harpysku. Kaxabin
TEeCT NO3BOSIAET NMPOBEPUTL OnpeaesieHHble napamMmeTpbl, onncaHHble B SLA.
MeTogonorna TectoB onpefenseTr pasMepbl Kagpos, MPOAOIHKUTENbHOCTb
NCMbITAHUA U YUCHO NOBTOPEHUN UCTbITAHUN.

Mpnbop MAKC-EMK-X no3BonsieT npoBeAeHue YeTblpeX OCHOBHbIX
TectoB no metoauke RFC 2544:

— MponyckHaa cnocobHocTb (throughput). OueHka makcumanbHoOM
CKOPOCTW nepefayn AaHHbIX, NPU KOTOPOW KOSTMYECTBO TECTOBbIX

KagpoB, npolewmnx Yyepes TecTupyemoe YCTPOMCTBO UITN Y4aCTOK CETMU,
COOTBETCTBYET YUCMYy KagpoB, OTMpPaBfeHHbIX C  TeCTUPYHLLEro
obopynoBaHusa. [aHHbIA TECT NpeaHasHaveH ans gukcaumum MakcumanbHOW
CKOPOCTU KOMMYTaUMW [ONS CEeTEBbIX 3fIEMEHTOB, pPacnofIOKEHHbIX B
TpaHCNopTHLIX ceTax Ethernet.
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MuHumanbHoe onpegendemoe npubopom 3HayveHne [lponyckHom
L
cnocobHOCTK, BblpaXXeHHOEe B MpoueHTax, onpeaensercsa rno gpopmyne PER

roe L — onuHa kagpa B 6aunTax.

— 3apgepxka pacnpocTtpaHeHus (latency). AHanuMs BpemeHHoro
NHTepBara NpPoXoXAeHNA Kagpa OT UCTOYHMKA K noryvartento u obpaTHo, B
COOTBETCTBUM CO CXeMOW u3aMepeHus «A», npeacrtaBneHHOW Ha
pucyHke 10.6. [lpu aTOM BenuynHa HasbliBaeTCA KPYyroBon 3agepxkou. pu
nepegade gaHHbIX C O4HOrO NMopTta Ha BTOPOW B COOTBETCTBUM CO CXEMOW
namepeHun «B», npeacraBneHHoM Ha pucyHke 10.7, naMmepseTcsa MNpocTo
3agepxka nepegadn. o ymonyaHuio pekomeHaoBaHO npoBoanTb 30
NCMbITaHUW, MO UTOram BbICYUTLIBAETCHA CPEeaHAS 3aaepXkka.

MpumeyaHune: MnHumansHoe namepsiemoe NpUOOpPoOM 3HayveHue 3afepXKKu
pacnpocTpaHeHuns — 8 HC.

— 3aBMCMMOCTb YpPOBHS notepb KagapoB (frame loss rate). NpoBepka
CMoCoBHOCTM y4acTka CceTu WM CeTeBOro YCTPOWCTBa MOAAEepXKUBATb
NPUNOXeHNs, paboTarlme B pearibHOM BpeMeHu (NOBTOpHas nepeada
HeBo3MOXHa). C NOMOLULIO [OaHHOro TecTa pacCyMTbiBAETCHA MPOLEHT
KagpoB, HE nepedaHHbIX CeTeBbIM ANIEMEHTOM MPU HEU3MEHHOW Harpyske
BCreACTBME HedocTaTka annapaTHbIX pecypcoB. BaxHO yunTbiBaTb, 4TO
BonbLIOM NPOLIEHT NOTEPb KaapOB BbI3bIBAET CHMKEHWE KavyecTBa cepBuca.

— MpepenbHas Harpyska (back-to-back). Tect namepseT
MakcumaribHOe BpeMsi, 3a KOTOpPOe CeTeBOe YCTPOWCTBO CrpaBnseTcs C
MakCUMarsibHOW Harpys3kon, W COOTBETCTBYHOLLEEe eMy MaKCumasnbHoe
KONMNYEeCTBO KaapoB, KOTOPOE CeTeBOe YCTPOMCTBO OyaeT obpabaThiBaTb
6e3 notepb. Cxembl wuamepeHun «A» un «B» npeactaBneHbl Ha
pucyHkax 10.6 n 10.7 lMpumeHsieTca 6onbllen YacTblo Ans TeCTUPOBaHNS
TakMx CeTeBblX YCTPOWMCTB, KaK KOHLEHTpaTopbl, KOMMyTaToOpbl U
MapLupyTu3aTopbl.

Mpubop MAKC-EMK-X nogoepxuBaeT TeCTMpoOBaHME MO MeToauke
RFC 2544 ¢ oByx nHtepdencos ogHOBPEMEHHO.

10.6.2. HacTpounku tecta RFC 2544

[Mpn HaxaTUM KHOMKM «YMORMY.», MPOUCXOAUT BO3BpaT BCEX HACTPOEK
Tecta RFC 2544 k 3Ha4eHnAM No yMOn4aHuio.

3aknapgka «3aronoBOK»
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3aknagka cogepXuT OAMHAaKOBbIe MONS HaCTPOeK ANl BCeX TeCTOB C
reHepauuen Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «Kagpbi»

Mpn TectnpoBaHun Ethernet-cetem metogmka RFC 2544 pekomeHpyet
OCYLLECTBNATbL aHann3, UCNonb3ys ceMb npefonpeaeneHHbIX pas3mepos
kagpoB: 64, 128, 256, 512, 1024, 1280 n 1518 OGant. 3TN 3HayeHusd
yCTaHaBnMBalOTCA B BapuaHTe KOHGUrypaumm no ymonyanumo. B npnbope
MOXHO yCTaHaBnmMBaTb Nobble apyrne ANvHbl KagpoB, a Takke NMPUMEHATb
paclmpeHHbin cueHapun RFC 2544, npn KOTOPOM WCMONb3YTCA Kaapbl
NPOU3BONbHOW ANUHLI, BKNtoYass Jumbo-kagpbl™ gnuHon ot 1519 6ant o
9600 6ant. Takke OOMNOMAHUTESNIbHO MOXHO YCTaHOBUTb Ofs1 TECTUPOBAHUS
ewe oauMH Kagp ¢ anuHon ot 64 oo 9600 6amt. B cTpokax ykasbiBaloTCs
ANMHbI KagpoB B BanTax. YcTaHoBKa hnara paspellaeT COOTBETCTBYIOLLYHO
KOHdpUrypaumo kagpa.

** lMpumeyaHne: HekoTopble MapLIpyTM3aToOpbl HE MOALEpPXKMBAKOT
Jumbo-kagpbl iM6o AomkHbI BbITb NMpeaBapuTENIbHO CKOHMUIypUpOBaHbI.
O3HakOMbTECb C AOKYMEHTauuen KOHKPETHOro mMaplipytmsatopa, 4Tobbl
onpeaenuTb BO3MOXHOCTb ero paboTsl ¢ Jumbo-kagpamu.

3aknapka «lponyckHasa cnoCoOBHOCTb»

BbINONHATL — YCTAHOBMEHHbIN prar paspeluaeT NpoBeneHWe TecTa
«lMponyckHas cnocoBHOCTbY.

Harpy3ka MuH, % — BenninHa Harpysku B npoueHTax, npu JOCTMXKEHUN
KOTOPOW npekpaLlatTca namepeHuns tecta «lponyckHasi cnocobHOCTb» Ang
Kagoro pasmepa kagpa. [lpu ycTtaHoBKe 3HA4YeHUss Hynb TecT
npoaosnKaeTca 00 LOOCTMXKEHUA MUHUMAaNbHO BO3MOXHOW reHepupyemou
Harpysku, ykasaHHom B nyHkTe 10.6.1.

Harpy3ka Makc, % — BennunHa Harpysku, BblpaXXeHHOM B MPOLIEHTax C
KOTOpOM HayuHaeTca TecT «[lponyckHasi CrnocoOHOCTb» AnA  Kaxgoro
pasmepa Kagpa.

NMpob6a, ¢ — nepuog BpemMeHW HenpepbIBHOMO BbINOMHEHUS OOHOro
MCNbITaHNA TecTa C (PUKCUPOBAHHBLIMU 3HAYEHUSIMWU MapamMeTpoB U ASIMH
KagpoB.

3aknagka «3agepxkKa»

BbINnOnHATL — yCTaAHOBIEHHbIN bnar paspeluaeT npoBefeHue TecTa
«3agepxka».

Kon-Bo npo6 — KoNnM4yecTBO UCMbITaHUI B TECTE 3adepKKa AN Kaxaoro
3ajaHHOro pasmepa kagpa.
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Npoba, ¢ — nepvog BpeMEHW HEMpPEepbIBHOIO BbINOMIHEHUS OOHOro
NCNbITaHNS TecTa C (PUKCUPOBAHHLIMM 3HAYEHUSMU NapameTpoB W AOJIWH
KaapoB.

Nonb3oBaTenbCcKMe Harpy3ku — doriar, npu yctaHOBKE KOTOPOro TecT
«3agepXka» NpPoOBOAUTCS C HarpyskamMu, YCTAHOBIIEHHbIMM B HaACTpoOMKax
HWXe, B MPOTMBHOM Crlydae TecT NMPOBOAUTCS C Harpy3kol, N3MepeHHON B
TecTe «[l1ponyckHasi CNOCOBHOCTLY.

Harpyska — BenuunHa Harpysku, Bblpa)keHHasi B NMPOLEHTax, C KOTOPOWn
npoBoaMTCca TecT «3agepxka». [nNs Kaxgoro pasmepa kKagpa MOXHO
yCTaHaBnMBaTb CBOE 3HAYEHNE Harpy3Kku.

3aknagka «lMoTtepu kagpoB»

BbINONHATL — YCTAHOBIEHHLIN priar paspeluaeT NpoBeLeHne TecTa
«lMoTepu kagpoB».

NMpobGa, ¢ — nepuon BpPEMEHU HENPEPLIBHOMO BbINOSIHEHUS OAHOIO
MCMbITaHUA TecTa C (PUKCUPOBAHHLIMU 3HAYEHUSMU NapamMeTpoB U ASNVH
KagpoB.

War, % — BenuyMHa Harpysku, BblpaXeHHas B MPOLIEHTax, Ha KoTopoe
OyoeT YyMeHbLUeHO 3HayeHWe Harpys3kum [Ans  Kaxaoro criefyrouwero
MCNbITaHUSA NP BO3HUKHOBEHUW MOTEPL KaapoOB.

Hau. Harpyska, % — HayanbHas Harpys3ka - BenuuuHa Harpysku,
BblpaXXeHHas B MpoueHTax, C KOTOPOW HauYMHAKTCA MU3MEepeHus TecTa
«[loTepun kagpoB».

KoH. Harpy3ka, % — KOHe4yHad Harpys3ka - BefnuuMHa Harpysku,
BblpaXXeHHas B MNpoOLEeHTax, OO0 KOTOpPOW YyMeHblUaeTCd Harpyska B
namepeHusix tecta «llotepn kagpos». ECnNn Ha 0gHOM U3 UCNbITAHUM TecTa
noTepu KagpoB OTCYTCTBYIOT, [JalfibHeullee TMOHWXEHUe Harpyskm [o
BEJIMYMHbI KOHEYHOW Harpy3ku He NMPOUCXOOMT.

3aknapgka «lpepenbHas Harpyska»

BbINONMHATL — YyCTAHOBIEHHbLIN onar paspellaeT nposedeHne TecTa
«lMpepenbHas Harpyskay.

Kon-Bo — konnyecTtBo nocnegoBaTerbHbIX UCMNbITAHUA Ha KaXX4oM Luare
anropuTMa noucka B Tecte «lpegenbHas Harpyskay.

MuH. Bpemsi, ¢ — MUMHUManNbLHOE BPEMS, C KOTOPOro HayMHaeTcd
anropuTm noucka Tecta «[lpegenbHas Harpyaka.

Makc. Bpemsi, ¢ — BepxHAS rpaHMua BPEMEHHOro WHTepBana ansd
anroputma noucka tecta «lpegenbHasi Harpyska.

3aknagka «[JononHUTenbLHO»

O6y4yeHMe, MC — BpeMsa B MUMNUCEKYHOAX, KOTOPOE OXuaaeT TecTep
nocne otnpasku oby4vatowero Learning kagpa nnu ARP-3anpoca oo Havana
nepegavn TeCTOBbIX KagpoB.
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UHTepBan, Mc — BpeMsi B MUNMUCEKYHOAX, B TEYEHNE KOTOPOro TecTep
oXuaaeT Bo3BpaTa OTMNpaBrieHHbIX TECTOBbIX KaApOB N3 CETU.

10.6.3. Ctatuctuka tecta RFC 2544
Bug meHo «<RFC 2544» nokasaH Ha PucyHke 10.12.

MeHIo TecTa cCoaepXuT TPy (PyHKUMOHAamNbHbIE KNaBULLIW:

CrapTt/CTOn — 3anyck n ocTaHOBKa TecCTa.

HacTp. — gocTyn K HacTponkam TecTa.

Mpacdmk/Tabnuua — otobpaxeHne pesynbTaTtoB BblOpaHHOroO Tecta B
rpadpuyeckom unm TabnmyHom Buae.

B npouecce npoBegeHna TecTa nons  Tabnuubl  3anosHATCSA
aBTOMaTU4YECKM B COOTBETCTBUM C pe3ynbTaTaMn uamepeHun. Tabnuua
coOepXuT crneyowme obme nongd

Ctatyc — none oTobpaxaeT TeKylwlee COCTOsiHMe TecTa U MOXeT
NPUHMMATbL creayoLwmne 3Ha4YeHns:

— FoToBO — TECT NpoLUEN NONOXNUTENBHO;

— XAy — TecT elle He Havarncs;

— WpeT — 9TOT TeCT MaeT B AaHHbLI MOMEHT;

— CTon — TeCT OCTaHOBNEH;

— OTKN. — TeCT C AaHHOWN ONNHOW Kagpa OTKIOYEH;

— Owmnbka — TecT «[1ponyckHas cnocoBHOCTLY 3aBepLUNIICA HeyaayHo,
T.K. ObIM NOTEepU MNpU MUHUMANbHOW Harpyske, nNnMbo B CBA3U C
N3MEHMBLLUMMCS YPOBHEM MOTEPb KaHana BO BpeMsa MNpoBedeHus TecTa
anropuTM He npuwen HW K OAHOMY 3HA4eHWto Harpysku, Mpu KOTOPOM
oTcyTCTBOBanu notepu; TecT «[lpegenbHas Harpys3ka» 3aBepLumscs
Heyda4yHo, T.K. BbIIM NOTEPU HA MUHMMArTbHOM BPEMEHHOM MHTEpBare;

— Het Cx — BO Bpemsi npoBefeHNda TecTa nponana unn oTcyTcTBoBana
CUHXPOHM3aUNSA NIUHUK;

— HeTt Tx — HET nepenaym TecToBOro Tpaguka;

— HeT RX — HeT npmema TecToBOro Tpaduka;

— RXTX — KONMWYeCTBO MNPUHATBLIX TECTOBbIX KaapoB Oonblue, 4em
OTNPaBIEHHbIX, YTO CUrHaNM3npyeT o npobriemax ceTteBoro ob6opyaoBaHus,
K KOTOPOMY MOAKITHOYEH AaHHbIN U3MEpPUTENbHLIN MHTEepdenc npmubopa.

[Mp  BO3HWKHOBEHUW KPUTMYECKMX OWMOOK TeKyllee uCnbITaHue
OCTaHaBfIMBAETCH, N NPOLECC NeEPexoauT K crieayroLemy TecTy.

Kagp — none otobpaxaeT ONUHY TECTOBbIX KaapoB B KaXX4OM TECTOBOM
NcnbITaHUMN.
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RFC T= " 1000F -- 1000F

NoTepw Kalp.y¥lpelenbHada Harpys.

MponyckHaa cnocobHoCTEY 3alepaKa
&

CTaTyC |[Kaap 7 < Ld =
@ roToen| 64 | 100,061, OMEKMT /o
@ roToen| 125 | 100, 0 [B6d, OMEKMT
@ roToen| 256 | 100, 0 @927, SMEKMT
@ roToen| 517 | 100, 0 [EQ62 . AMEKMT
@ roTopn| 1024 | 100, 0 980, EMEKMT
@ roToen| 1260 100, 0 984 6MEKMT /i
@roToeo|1515 | 100,037, OMbUT,/C Y

CTon HacTtp. || FTpaduk ((<B15:40

L e e e e e o

PucyHok 10.12. Tect RFC 2544

3aknapka «lponyckHas cnoCOBHOCTb»

«%» — none B Tecte «[llponyckHaa cnocOBHOCTbY, oOTObpaxaeT
N3MEPEHHOE 3HAYeHMe MPOMYCKHOM CNOCOBHOCTM, BbIPaXEHHON B
NpouUeHTax, 0T MakCUMasnibHOM CKOPOCTWU KaHara, ecriv UCnbITaHue NpoLuso
ycnewHo. B npouecce BbINOSTHEHUS UCTMbITaHUS NoSie oTobpaxaeT TeKyLLYHo
HarpysKy, Npy KOTOPOW BbINOJSTHAETCS TECT.

TL1/TL2 - none B Tecte «[lponyckHass cnocobHOCTbY oToGpaxaeT
N3MEpPEHHOEe 3HaYeHne NPOrycKHOM CNOCOBHOCTU, BblpaxeHHon B MouT/c,
Kéut/c nnbo B 6ut/c gnsa ypoBHen 1 n 2. B npouecce BbINOMHEHNS
MCMbITaHMS none oTobpaxaeT TEeKylyk Harpysky, Mpu KOTOPOW
BbIMOSIHAETCS TeCT.

Ona otobpaxeHna TpebyeMoro ypoBHS HeobXoAMMO HaxaTb Ha
knaeuwy «BHM3», a 3arem knasuwamu «BneBo», «BnpaBo» MOXHO
Bblb6paTb ypoBeHb 1 unu 2. 3HayeHne NpPonyckHON CNoCOBHOCTU MO YPOBHIO
2 paBHO WHMpOPMaUMOHHON ckopocTu «V L2». 3Ha4yeHue MakcMmarbHOW
NPOMNYCKHOM CMOCOBHOCTN NO YPOBHIO 2 BblYMCAAETCH N0 popmyne:

T,=V,x S
(S+P+SFD + IFG)
T, — NponyckHasi CNoCOBHOCTL NO YPOBHIO 2;
Vf

, [Ae

—CcKopocTb noaksntodeHuns (1000, 100, 10 Mout/c);
S — AnvHa Kagpa;
P — npeambyna (7 6ur);

SFD — pasgenutens Hayana kagpa (1 6uT);
IFG — mexkanpoBbIi UHTepBan (12 6uT).
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[ns kaHana 6e3 notepb, ecrnv MakcumarnbHasi MPOMNyckHas CnoCOOHOCTb
MO YPOBHIO 1 paBHa CKOPOCTWU MOAKMNOYEHUs, T. e. T, =V,, nepecyeT

MaKCcUManbHOM NPOMNYCKHOW CMOCOBOHOCTU MO YPOBHIO 2 , T, ANSA pasHbiX
ANVH KagpoB nokasaHo B Tabnuue A.6 MNpunoxeHus A.

3aknagka «3agepxkKa»

Harp. — none B Tecte «3apepxkka» oToOpaxkaeT 3HayeHue Harpysku,
Bblpa)X€HHOW B NPOLIEHTaX, Ha KOTOPOW BbINO NPOBEAEHO UCMbITAHME.

3agepxkka — rnone B TecTe «3agepxkka» oTobpaxaeT W3MEepEHHoe
ycpeoHeHHOe 3HaveHue 3adepXKu, eCnn UCMbITaHne MpoLSio ycnewHo. B
NpoLecce BbINONTHEHUS UCTbITAHNA Norfe oTobpaXkaeT TeKyLLlee N3MepeHHoe
3Ha4YeHne 3aJepPXKKU.

3aknapka «loTtepu KagpoB»

Harp. — none B Tecte «[loTepu kagpoB» oTOOpaxaeT 3Ha4YeHud
Harpy3oK, BbIPaXXeHHbIX B MNPOLEHTAx, Ha KOTOpbIX ObIIM MNpPOBEAEHbI
ncnblTaHus. [ns npocmotpa Tpebyemoro ctonbua ¢ Harpy3kon Heobxoammo
HaxaTb Ha knasuwy «BHU3», a 3aTem knasuwamun «BneBo», «BnpaBo»
BblbUpaTb HYXHbIM cTonbey, ¢ Harpy3kon. Npu atom B ctonbue «lMotepu»
oTobpaxaeTca BenMYMHA MNOTEPb KaapoB ANs BbIOpaHHOM Harpysku.
N3mepeHna npoBogAaTCcA OO WUCMbITAHUSA, B KOTOPOM MOTEPb KagpoB He
BynoeT obHapyxeHo, No3ToMy B Tabnuue otobpaxaroTcs 3Ha4YeHUSA TOSbKO
TeX HarpysoK, Ha KOTOpbIX ObIf NpoBeAEHbI UCMbITaHUS.

MoTtepu, % — none B Tecte «lloTepn KagpoB» OTOOpakaeT 3HaYeHue
NoTepb KagpoB, Bblpa)KeHHOE B MpOLeHTax Afis BbIbpaHHOM Harpy3ku.

3aknapgka «lMpepenbHas Harpyska»

Kon-Bo — none oTobpaxaeT MakcMmanbHOE KONM4ecTBO Kagpos,
KOTOpOE CceTeBOe YCTPOMNCTBO obpabaThiBaeT 6€3 noTepsb.

Bpems, ¢ — none oTtobpaxaeT MakcuMarnbHOE 3Ha4YeHMe BPEMEHU B
NPOBEOEHHbLIX WCMbITAHUAX, B TEYEHME KOTOPOro CEeTEBOE YCTPOMWCTBO
obpabaTtbiBaeTr Tpaduk ©0e3 noTtepb. 3HAYEHWE HaxoOUTCA MEeTOOO0M
ABOWYHOro noucka Ha nHtepeane «MuH. Bpemsi, c» — «Makc. Bpemsi, c» C
TOYHOCTbIO 4O OAHOW CEKYHAbI.
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10.7. MeTopuka Y.1564
10.7.1. OnucaHue Tecta Y.1564

NMpumeyaHune: TecT «Y.1564» asnaeTcs onunen npudopa «08-Y1564».

Metoguka Y.1564 — coBpeMeHHas MeToauKa aKTuBauum CepBUCOB
cetenn Ethernet. Metogonoruss Tecta pasdbuBaeTcsi Ha OBE 4acTu. TecCT
KOHdourypaumm cepBuca, KOTopbi NOMoOraeT HanTn n ncnpaBnTb NpodnemMeol
C KOHdurypaumem cetu, U TecT NPOM3BOOUTENLHOCTU CepBUCa, KOTOPbIN
noaTeepXgaeTt, YTO MPOU3BOOAUTENBHOCTL COOTBETCTBYET KPUTEPUAM
npuemMkn n obCnyxmBaHMa N He U3MeEHSAeTCs co BpemeHeM. Metoawmka
Y.1564 onucblBaeT  CUeHapuy  aBTOMaTU3MPOBAHHOW  npoueaypsbl
TecTupoBaHus Ethernet kaHana npu oTcyTcTBUMM paboyero Tpadumka C
y4eTOM MYINbTUCEPBUCHOCTU CETU C OOHOBPEMEHHLIM U3MEPEHNEM
napameTpoB MO OTAENbHLIM cepBUcam (NOTOKaM).

Mpnbop MAKC-EMK-X nossonsetr npoBegeHMe OOHOBPEMEHHO [BYX
TecToB No Metoguke Y.1564 ¢ 3anyckom OO0 YeTblipexX MOTOKOB Ha KaxaoM
nopTy.

Tect KoHcurypaumm (Configuration test). TecT npegHasHadeH Ans
onpeaeneHns rapaHTMPOBAHHOW NPOMYCKHOW CMOCOBHOCTU, NPEBbLILLEHHON
MNPOMYCKHOM CMNOCOBHOCTU M 3HA4YeHUsi MPOMYCKHOM CNOCOBHOCTU, CBbILE
KOTOpPOro Becb Tpadumk 6yaeT oTbpolleH, KonuyecTBa MNOTeEPb Kaapos,
koadbpunumeHTa noTepb KagpoB, 3a4EPXKM pacnpoCTpaHeHusi Kagpos,
MNaKeTHOro oXXutTepa.

Tect npousBoautenbHocTn (Performance test). TecT npegHasHayeH
ONs onpeaeneHnst NoTepb KaapoB, Ko3adduUMEHTa OOCTYNHOCTU KaHana.

10.7.2. HacTtpouku TecTta Y.1564

3aknagka «UNI»

Bce napameTpbl onpenensalTcss B COOTBETCTBUMM C  HaACTpoOWKamum
napamMeTpoB UHTEPdENCOB TEKYLLEro nopTa.

CKOpOCTb — YCTaHOBIIEHHAasi CKOPOCTb nepedadn [AaHHbIX Mexay
npubéopom n DUT.

Aynnekc — yCTaHOBMIEHHbIN PEXUM AYNIEeKCHOCTU Mexay npnbopom u
DUT.

Tun uHTepdenca — TUM YCTaHOBMEHHOro (OM3NYECKOro UHTEpdenca
mexay npubopom n DUT.
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3aknagka «3aronoBOK»

3aknagka cogepXuT OAMHAaKOBbIe MONS HaCTPOeK ANt BCeX TECTOB C
reHepauunen Tpaduka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bbibop noTtoka Ansi HAacTpOeK 3arofioBka €ro KagpoB 3agaeTcd 4vepes
none «Morok NeX». CmeHa HOMepa noToka ocyuiecTensieTca nepebopom
no knaeuvwe «Beoa» nnbo knasuwamun «Bneso» n «Bnpaso».

3aknaaka «MoToku»

«MoTok NeX» — BbIboOp MOTOKa Af1s U3MEeHeHus1 ero HacTpoek. CMmeHa
HOMepa noToka ocyuiecTsnseTca nepebopom no knasuwe «BBog» nmbo
knasuwamu «Bneso» n «BnpaBo».

AKTUBEH — (pnar, Npu ycTaHOBKE KOTOPOro TeKyL M BblOpaHHbIN NOTOK
CTaHOBUTCH 3aeNCTBOBAHHbLIM NpU NpoBeAEeHUN TeCTa.

OnuHa naketa, © — AnvMHa KagpoB, BblpaXeHHass B 6GaunTax,
reHepupyembiX B TECTE AN BbIOpaHHOro NOTOKa.

3aknagka «VLAN»

«MoTok NeX» — BblIboOp NOTOKa ANfst U3MEeHeHus1 ero HacTpoek. CmeHa
HOMepa noToka ocyuwecTenseTcs nepebopom no knasuwe «BBog» nndo
knasuwamu «Bneso» n «BnpaBo».

CneunanbHble Hactpoukm VLAN — cphnar, npu ycTaHOBKE KOTOPOro
TEKyWMUn BblOpPaHHbIN  MNOTOK  CTAHOBUTCS  3a4ENCTBOBAHHbIM  MPU
podasneHun metok VLAN.

VLAN — Bbibop konnyectBa VLAN-MeTOK, KOTOpble OyayT gobaBnaTbes
K BbIBpaHHOMY NOTOKY.

Monga BeBoga HacTpoek VLAN aHarnornyHbel nonsam B mMeHio «lMapameTpbl
MHTepcencoBy, onmcaHne Haxogmtca B nyHkTe 10.25.

3aknapka «SLA»

«MoTok NeX» — BblIbop NOTOKa ANt U3MEHeHUs1 ero HacTpoek. CMmeHa
HOMepa noToka ocyuiecTtsnseTca nepebopom no knasuwe «BBog» nmbo
knasuwamu «Bneso» n «BnpaBo».

En. unamepeHmsa — BbIGOp eadnHUL M3MEPEHUsi, B KOTOpbIX 6yayT
BBOAMTLCA 3Ha4YeHnd B nong «CIR» n «EIR» ana BbIbpaHHOro noToka.
CIR — BenuynMHa MakCcMmManbHOW rapaHTUPOBaAHHOW MPOMYCKHOM

CNOCOBHOCTN AN TeKyllero rnotoka Ans KpUTepust NpoxoXgeHUa TecToB
KOHourypaumm n nponsBoanTesibHOCTU.

EIR — BenuunHa makcumanbHo pgonyctumoro npesbieHna CIR gns
TEKyLLero rnotoka Ans KpUTepUa MNPOXOXOEHUSI TeCTOB KOHdurypaumm wu

NPOn3BOANTENIbHOCTM.
M — MakcumanbHO gonyctumoe npesbieHne BennyunHbl CIR+EIR.
En. usmepeHus — BblbOp eauHUL M3MepeHusi, B KOTOpbIX OyayT

BBOANTbLCS 3Ha4YeHus B nonst «CBS» n «EBS» ans BbIGpaHHOro noToka.
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CBS — BenuunHa rapaHTUpPOBAHHOW Harpysku Ond TeKyLlero noToka.
[MapameTp nokasbiBaeT MaKCMMarnbHOE KOMMYECTBO MepedaHHbiXx 6aunT
AaHHbIX TECTOBOIro Tpadouka, Nnpu KoTopbix yaosnetsopsatoTcs ycnosud CIR.

EBS — BenuymMHa makcumarnbHO OONYCTUMOW Harpyskum ONs TeKyllero
NoTOKa.

FLR — mMakcumanbHO gonyctumasi BenuuuHa KoadpduumeHTa noTepb
KagpoB AONA TeKywero notoka Afd KPpUTepua MNpOoXOXAeHUs TecToB
KOHdomrypaumm n nponsBoanTesibHOCTW.

FTD, w™Mc — MakcumanbHO  AOOnycTMMoOe  BpeMsa  3adepXKu
pacrnpoCcTpaHeHUs1 KagpoB AN TEeKyLero rnotoka (3agepxka), BblpaXXeHHoe
B MWUNNMCEKYHAAX ON1 KPUTEPUS MNPOXOXOEHUS TECTOB KOHdurypaumm u

NPON3BOANTENTbHOCTM.
AVAIL, ¢ — obulee BpeMst 4OCTYNHOCTU KaHana.
AVAIL, % - MuHMManbHasa BenuyMHa [OOCTYNHOCTU  KaHana,

Bblpa)eHHasi B NPOLIEHTax OT obLLero BpemeHn Tecta Npon3BoaANTENbHOCTU
ANs KpUTEPUA NPOXOXKOEHNA TeCTa NPON3BOAUTENBHOCTMU.

FDV, Mc — MakcumanbHO OonycTumMasa BenuvynHa MakeTHoro mKutrepa
OS5 TeKyLLero noToka Angd KpUTepust NPoOXoXAeHUs TeCTOB KOHurypaumm u
NPOU3BOANTENBHOCTH.

3aknaaka «[ononHuTesNIbHO»

O6y4yeHMe, MC — BpeMda B MUMNUCEKYHOAX, KOTOPOE OXuaaeT TecTep
nocne otnpasku obyyatowwero Learning kagpa nnu ARP-3anpoca oo Havana
nepenaym TeCToBbIX Kagpos.

UHTepBan, mc — Bpems B MUNINCEKYHOAX, B Te4eHne KOTOPOoro TecTtep
OXuaaeT Bo3Bparta OTnpaBfieHHbIX TECTOBbLIX KaApOB N3 CeTu.

TecT KOH(pUrypaumm — ycTaHOBNEHHbLIA doriar paspellaeT nposeneHne
TecTa KOHurypaumm.

LWar TecTta, ¢ — 4NUTENLHOCTb UCMbITAHUSA AN TecTa KOHdUrypaumm Ha
Ka)goMm Luare.

LaroBass Harpy3ka — yCTaHOBIEHHbIN donar paspellaeT npoBeaeHne
N3MEPEHUN TeCTa KOHUrypauum B YeTblpe 3Tana Co 3HAaYEHUEM Harpysku
25%, 50%, 75% n 100% ot CIR.

Policy — ycTtaHOBRNeHHbIN hnar paspellaeTt nposeaeHne tecta Policy.

Tect npousBOAUTENBLHOCTU — YCTAHOBMEHHbLIM pnar paspellaet
npoBeaeHne TecTa NPON3BOANTENBHOCTN.
OnutenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte

«4Y4:MM:.CC», B Te4EHUNE KOTOPOIro npoxognTt TeCTt Npon3BoanTEIIbHOCTMW.
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10.7.3. CtatTuctuka tecrta Y.1564

Buag meHio «Y.1564» nokasaH Ha pucyHke 10.13.

MeHto TecTa coaepXuT ABe (PyHKUMOHAlNbHbIE KNaBULLN:
CrapTt/CTOn — 3anyck n oCcTaHOBKa TecCTa.

HacTtp. — gocTyn K HacTponkam TecTa.

B npouecce npoBeneHus Ttecta pesynbTaTbhl NPeacTaBnAlOTCA B BUAE
Tabnuu, nonsi KOTOpbIX 3arofHAITCA aBTOMaTUYeCKM B COOTBETCTBUU C
pe3ynbTatamm uaMmepeHun. Bce 3aknagku cogepxat cregywowme obuiune
nosns:

Mpowrno — Bpems, npoLlellee ¢ MOMEHTAa 3anycka TecTa.

OcTan. — BpeMsa 0O OKOHYaHus TecTa.

«Motok NeX» — BbIbOp noToka ANns NpocMoTpa €ero pesynbTaTtoB
N3MepeHNN.

Y15 6 T«  1000F -- 1000F

H{ CropocTe IR )\(fi

Octan. O0:15:21 Npowno 00:00: 39
< NoTor Mol )

TecT bliAH . Cp. MakC.
@cIr 1 |2.49958|7.49955[2. 50004
@cIr 2 [4.99916K.999634 . 99968
@CIr 3 |F.499267.49939|7.49977
X CIR 4 |9.99833|9.99533|9.99833

{3 CIR+EIR (J ( {
O Policy - - -
CTOM HacTp. 1557

PucyHok 10.13. TecTt Y.1564
CtaTuctuka Tecta KoHcpurypaumm cepsmuca

CtaTucTuka TecTta KoHdurypauum BKoYaeT B cebs YeThipe 3aknagku:
«CkopocTtb IR», «lMoTtepu FL», «3apgepxka FTD», «bkuttep FDV». OHK
NMeoT 0BLLYO0 KONMOHKY «TecTy», KoTopasi COCTOUT M3 CrieaytoLmx CTPOK:

CIR1** — none otobpaxaeT nepebin war Tecta CIR, paBHbin 25% oT
YCTaAHOBSIEHHOIO B HACTpoMKax 3aknagku «SLA» 3HadeHud napameTtpa
«CIR».

CIR2** — none otobpaxaet BTOopon war Tecta CIR, paBHbin 50% oOT
YCTAQHOBJIEHHONO B HaCTpouKax 3aknagkm «SLA» 3HayeHua napameTpa
«CIR».
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CIR3** — none otobpaxaeT Tpetun war Tecta CIR, paBHbIn 75% OT
YCTAHOBJIEHHONO B HacTpoWKax 3aknagkm «SLA» 3HayeHuMs napameTtpa
«CIR».

CIR4 - none oTobpaxaetr d4eTtBepTbin war Tecta CIR npu
ycTaHoBrieHHoM donare «llaroBas Harpyska» unM eOuHCTBEHHbIA Liar
Tecta CIR, paBHbIM YyCTaHOBMNEHHOMY B HaCTpoukax 3aknagkm «SLA»
3Ha4yeHuo napameTpa «CIR» npu cHATOM onare «LLllaroBasi Harpy3kay.

CIR+EIR — none otobpaxaeT atan ucnbeitaHns ¢ Harpyskon CIR+EIR.

Policy — none otobpaxaeT atan ucnblTaHna Tecta Policy ¢ Harpyskon
npesbiwatoien CIR+EIR.

C neBow CTOPOHbI NONA KOSTOHKM « TecT» oTobpaXkaeTca MKOHKa cTaTtyca,
KOTOopas OTpakaeT TeKyllee COCTOsHMEe TecTa U MOXeT MpuHUMaTb BuAbl,
onucaHHble B n. 10.5.1.

[Mpn BO3HMKHOBEHUM owmnbok B ucnbiTaHmsax CIR wvnn CIR+EIR Tect
«Y.1564» ocTaHaBnuBaeTCcA.

** Mpumeyanue: [lone oTknoyeHo, ecnn ¢nar «lWlaroBaa Harpyska»
He YCTaHOBJSIEH.

*** [lpumeyaHue: TecCcT cuuTaeTcd nMPONLEHHbIM YCMELWHO, ecnu
cpegHee 3HayeHue Uu3MepseMoro napameTpa MeHblUe YCTaHOBIEHHOro
3HayYeHus B HacTpomKax TecTa.

B Ttabnuuax 3aknagok «CkopocTb IR», «lloTtepu FL», «3apep)xka
FTD», «[kutrep FDV» BCe W3MEPEHHbIE 3HAYEHUs MapamMeTpoB
oTobpaxatTcs Ana ucnbiTaHnum n3 ctonbua «TecT» BbIOpaHHOro NoTokKa.

3aknapgka «CkopocTb IR»

MuH. — KonoHka oToOpakaeT MUHUMAarmbHbIE WU3MEPEHHbIe 3HAYeHUus
NPOMNYCKHOM CMOCOOHOCTN.
Cp. — KOnoHka oToOpaxaeT cpegHMe U3MepeHHble 3Ha4vYeHus

NPOMNYCKHOM CMOCOOHOCTN.
Makc. — kOnoHka oToOpa)kaeT MakCumarbHble U3MEPEHHbIE 3HAYeHUs
MPOMYCKHOWM CMOCOOHOCTW.

3aknaaka «lMotepu FL»

Kon-Bo — konoHka oTobpaxxaeT KONM4YeCcTBO NOTEPSIHHbLIX KaapoB.

Koaddh. — KonoHka oTobpaxaeT KO3(pPUUMEHT NOTEPSHHLIX KaapoB
FLR.

3aknagka «3agepxka FTD»

MuH. — konoHka oTobpakaeT MWHUMAanbHble W3MEPEHHbIE 3HaYeHUs
3aEePXXKM pacnpoCTpaHEHNS.

Cp. — KonoHka oTobpaxaeT cpedHMe U3MepeHHble 3HAYEHUST 3a0EPXKKN
pacnpocTpaHeHus.
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Makc. — konoHka oTobpaxkaeT MaKcuMarnbHble U3MepPeHHble 3HayYeHUs
3a[1epPXKKM pacnpocTpaHeHus.

3aknagka «xutrep FDV»

MuH. — konoHka oTobpa)kaeT MUHUManbHble W3MEpPEHHble 3HaYeHUs
NaKkeTHOro MKUTTepa.

Cp. — KONoHKa oTobpaxaeT cpefHVe U3MEPEHHbIE 3HAYEeHUS NakeTHOro
oXutTepa.

Makc. — KonoHka otobpakaeT MakCUMarbHble U3MEPEHHbIE 3HaYeHUs
NaKeTHOro [KUTTEpa.

CraTucrtuka tecra npomn3soanTesibHOCTU cepBUCa

Cratnctmka Tecta npou3BOAUTENBHOCTM BKMOYaeT B cebs ABe 3aKknagku:
«MpounsBoauTtensbHoCcTb CTpP.1», «lponsBoauTENnbLHOCTbL CTP.2». TecT
NPOU3BOOUTESNIBHOCTN CYUTAETCH MPOUAEHHBLIM YCMNELIHO, €CNN U3MEpPEHHbIEe
3Ha4YeHus NapamMeTpoB BOLLISM B JOMNYCKWY, YCTAHOBSEHHbIE B €0 HAaCTPOWKaXx.

Cratyc Tecta npou3BOAUTENBHOCTU OTOBGpakaeTca Hag Mosnem
«MoTok NeX», nokasbiBaeT TeKyllee COCTOSHME TecTa U MOXET NMPUHUMaTb
cnegyloLwine 3HavyeHuns:

— [oToBO — TECT npoLuen ycnewHo;

— XAy — TecT ewe He Havarncs;

— WpeTt — Tect nget B A4aHHbIK MOMEHT;

— CTon — TeCT OCTaHOBIIEH;

— OTKN. — TECT OTKIIHOYEH;

— OwwmbKa — TeCT 3aBepLUNIICa HEYOaYHO;

— HeT cx — BO BpeMsi NnpoBeAeHUst TecTa nponana unu oTcyTcTBoBana
CUHXPOHN3aLUNS NUHNNK;

— HeTt Tx — HeT nepegaym TecToBOro Tpaduka;

— HeT Rx — HeT npnema TecToBoro Tpaduka,;

— RXTX — KONWMYecTBO MPUHATBIX TECTOBbIX KagpoB 6ornble, 4yem
OTNpPaBfiEHHbIX, YTO CUTHANM3NpPyeT O Npobnemax ceTeBoro obopyagoBaHus,
K KOTOPOMY MOAKITHOYMEH AAHHbIN U3MepUTESbHbIN MHTepdenc npudopa.

C neBon CTOpPOHLI cTaTyca oTobpaxaeTca WMKOHKa cTtaTyca, KoTopas
OoTpaxaeT TeKyllee COCTOAHME TecTa W MOXeT TMpuHUMaTb BuUAabl,
onuncanHble B n. 10.5.1.

B Tabnuuax 3aKknagok «MponsBoanTeNibHOCTb cTp.-1»,
«Mpon3BoanUTEsNIbHOCTb CTP.2», BCE U3MEPEHHbIE 3HAYEHUSI NapamMeTpoB
oTobpaxatoTcsa Ans BbIOpaHHOro NoToka.

3aknagka «MpousBoauTenbLHOCTb CTP.1»
MapameTp — konoHka TecTa NPOV3BOAMUTENBHOCTU, COCTOSALWAA W3
creayloLmnx napameTpoB:
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— FL — none otobpaxaeT namepeHHoe Konm4ecTBO NOTEPSIHHbIX KaApOB;

— FLR — none oTobpaxaeT W3MEpeHHOe 3Ha4dyeHue KoahduumneHTta
noTepb Kagpos,;

— AVAIL, ¢ — none oTtobpaxaeT 3Ha4YeHMe BpPeMEHU OOCTYNHOCTU
NMUHUN, BbipaXXEHHOE B CeKyHaax;

— AVAIL,% — none otobpaxaeT 3HavyeHne koadpdumumeHTa 4OCTYNHOCTU
NMHUK, BbIpaXXeHHOe B nMpoueHTax oT oOuwero BpeMeHu TecTa
NPOV3BOAUTESNILHOCTY;

3HayeHue — KOJSIOHKa oToDpaXkaeT n3MepeHHble 3Ha4YeHNa napameTpoB.

3aknaaka «Mpou3BoAnTENbLHOCTb CTP.2»

MapameTp — konoHka TecTa nNPoOM3BOAUTENLHOCTW, COCTOALWIAS U3
cregyrowmx napameTpos:

— IR — none oTobpaxaeT uW3MepeHHOe 3Ha4YeHue MpPOMyCKHOM
crnocobHoCTY;

— FTD - none oToOpaxaeT W3MEPEHHOE 3Ha4YeHWe 3adepKKu
pacnpocTpaHeHus;

— FDV - none oTobpaxaeT W3MEPEHHOE 3HA4YeHWe MNaKeTHOro
oKutTepa.

MuH. — KonoHka oToOpaxkaeT MMHUMarnbHbIE WU3MEPEHHblE 3Ha4YeHUsA
napameTpoB.

Cp. — KONoHka oToOpaxaeT cpegHue U3MEpPEHHble 3Ha4YeHus
napameTpoB.

Makc. — KonoHka oTobpa)kaeT MakCMMarbHble U3MEPEHHbIE 3HAYEeHUs
napameTpoB.

CneBa psgom ¢ nonsMmn KonoHkn «MapameTp» pacnofniaraeTca KpyxXok,
KOTOPbIN OTOBpaxaeT TeKyllee COCTOAHNE N3MEPEHNA U MOXET NPUHMMaTb
cnepyouime uBeTa:

— 3eneHblN — N3mMepeHne NPoLLSIO YCMNeLHo;

— KpacHbIn — namepeHue npoLno HeygayHo™ ***;

— XenTbIn — OXngaHne N3aMepeHuu;

— Benbin — TeCT NPOM3BOANTENBHOCTUN OTKITHOYEH ****,

**** [puMmeydaHue: Ecnu namepeHHoe 3HadeHne KoadpduumeHTa notepb
kagpoB 60siblle MakCcuMarbHO JONYCTUMOW BeNMYMHbBI B HACTpPOWKax TecTa,
namepeHne napameTpos «FL» n «FLR» cuntaeTca npongeHHbIM HeygayHo.
Ecnu namepeHHoe 3HayeHue koadhdpuumeHTa OOCTYNHOCTU JIMHUN MeHbLUe
MUHUManNbLHO [AO0MNYyCTUMOW BESIMYMHbI B HACTpPOMKax TecTa, W3MepeHue
napameTpoB «AVAIL» n «AVAIL,%» cunTtaeTca NpOVAEHHbIM HeyaauyHo.
Ecnun namepeHHoe cpegHen 3HadeHue 3agepkm 0onblue YCTaHOBIEHHOrO
MaKCUMasibHOro 3Ha4yeHusl B HaCTpoKrKax TecTa, TO U3MepeHne napameTpa
«FTD» cuntaetca npongeHHbIM HeyaadHo. Ecnv namepeHHoe cpepnHee
3Ha4yeHue nakeTHoro mkuTTepa Oonblue YCTaHOBMEHHOr0 MakCMMasibHOro
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3HayeHUs B HacTpoilkax TecTa, TO u3MepeHue napameTpa «FDV»
cyMTaeTCa NPONAEHHBIM HeyaaqHo.

% [IpumedanHue: dnar «TecT NPOU3BOAUTESIbLHOCTU»  HE
YCTaHOBIIEH. B AaHHOM cnyyae BCE napameTpbl TecTta
Npou3BOAUTENBHOCTM Ha 3aknagkax «lMpousBoauTenbHOCTb CTP.1» U
«MponsBoAUTENbHOCTb CTP.2» OyayT OTKIOYEHDI.

10.8. MeToguka Y.1540

TecT npegHasHadeH Ans  onpeferieHns MakCUMasibHOW  Harpysku
MapLLpyTa Ha ceTu npu cobniogeHnn Kputepmes kadvecTtsa nepegayn. lpu
TECTUPOBAHUM MporpaMmma MnocTeneHHo NoaxoauT K rpaHuue, 3a KOTOpPOW
Ka4eCTBO CBS3M TEPSIeTCS M HauyMHaAEeT MOCTENEHHO NpUbnuXKaTbCa K HEWN,
YMEHbLUAA Kaxabl pa3 war M3MEHEeHUs1 CKOPOCTU BABOE (NMOKa CKOPOCTb
MepseTca CTporo B Meraburtax B cekyHay). [Npn genbte ckopocTu paBHom 1
— TECT 3aKaH4YMBaeTCs, CYNTAETCS, YTO MMEHHO 3Ta CKOPOCTb MakCMMarnbHa
ANga JOCTUXKEHUS! Ka4eCTBEHHOWN CBA3MW.

10.8.1. MeHr pe3ynbTaTta Y.1540

MogkntodeHne npubopa ocyuwecTBndeTcsd no cxeme «A» unm «By,
npeactaBneHHblx B nyHkte 10.4. [lpn atomM B MeHwo «Tononornsa»
BblbupaeTcss oauH 13 pexumoB «TepmuHan A>>By», «TepmuHan A>>Ay,
«TepmuHan B>>A», nubo «TepmuHan B>>By.

Bug meHto «TecT Y.1540» nokasaH Ha PucyHke 10.14.

fi-3E 1000F 1000F

CTATUMCTHE A w1540

War 3 MpownoQ0:00:06 [ CTOM

NapaMeTp JHAYEHKE

FD BHC

FL (

FDV (

VK O.0006mMT C
CTapT ||HacTp. 014 : 08

PucyHok 10.14 PesynbTat Tecta Y1540
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MeHto TecTa coaepXuT ABe (PyHKLUMOHANbHbIE KNaBULLN:

CrapTt/CTOn — 3anycKk n ocTaHOBKa TecCTa.

HacTtp. — goctyn K HacTponkam TecTa (pedakuusi HacTpoeKk AOCTyrnHa
TONbKO KOrga TecT He 3anyLleH).

B MeHto cTaTyca Tecta oTobpaxatoTca crneayroLlime nons:

B BepxHeun yactu

LWar — Homep Lwara TecTa.

Mpowno — Bpems, NpoLllefllee ¢ Havana Tecra.

MkoHka cTaTyca, 1 onucaHue crartyca.

MKkoHKa oTpaxaeT TekyLlee COCTOsHWEe TecTa U NpUHMMaEeT cregyouime

BUAbI:

» 3eneHbIn — TECT npoLlen nosIoXUTENbHO™;

& XKenTbIN — TECT eLle He Havancs;

o KpacHbIn — TeCT npoLlen HeyaayHo;

) Benblit — TecT OTKIIOYEH;

E — TecT nageT B AaHHbIA MOMEHT;

O _recr npepBaH Nofib30BaTENEM,;

@ _ g recre npounsoLuna owmnbka Ha yaganeHHOW CTOPOHE;

@—B Tecrte npounsoLlna owmnbKa, nponara win OTCyTCTBOBasa
CUHXPOHN3aUNA JINMHUN,

@ _grecre npousowna owmnbka, HET NpMemMa TECTOBOro Tpaduka;
@ _ 5 recre npounsoLuna ownbka, HeT Nnepegayn TECTOBOro Tpaduka;

@ _ 5 Tecre npounsoLwunia owmnbka, KONMYECTBO MPUHATBIX TECTOBbIX
kagpoB 6ornble 4Yem OTNpaBfieHHbIX, YTO CUrHanu3upyet o
npobnemax ceTeBoro 00opyaoBaHusi, K KOTOPOMY MOAKMOYEH OaHHbIN
N3MepPUTENbHbBIN MHTEepdEenc npudopa.

[Mocne 3aBeplueHWA TecTa B Mofie cTaTyca BbIBOAMTCA OOHO U3
BO3MOXHbIX COOOLLEHWN:

B

TecT ycnewHo nponuaeH — TeCT NPONAeEH 1 Ans JaHHOW Harpyskn Bce
Kagpbl npoLunin 6e3 noTepsb;

HWXHEWN YacTu

PD — cpefHAsa 3agepXKka nepefaym naketoB JaHHbIX.
PL — koapbdumuUneHT NoTepb NAaKeTOB AaHHbIX.
PDV — 3Ha4yeHue cpeHero nakeTHoro pxutrepa.

Vr

t, MOuT/c — TeKkyllas CKOpOCTb TeCToBOro Tpaduka. CyeTymk

0T06pa>|<aeT VIHC*)OpMaLI,VIPO TOJIbKO BO BpeEMA MNMpoBeaeHNA TecTa.

57



10.8.2 HacTpounku Tecta Y.1540

3aknagka «3aronoBOK»

3aknagka coaepXuT OAMHAaKOBbIE MONS HacTPOeK ANsi BCEX TECTOB C
reHepauuen Tpaduka. OnucaHme Haxoamtcsa B nyHkTe 10.5.3 (ansa Tecta
Tpaduka).

3aknagka «Hactponkn»

f-3E 1000F 1000F
_iy; HacTporkK YEL
War CkopoCTK 0100
Nopor BLICOKOW ckopocTw 1000
Nopor HWIKOW CKOPOCTMK Q030
MEHIM . LM T TED 0030
Makc. LKMTTER 0090
FOTOBG ymony. |[9721:41

PucyHok 10.15 lNepBagda ctpaHnua HacTpoek TecTta Y1540.

LLlar ckopocTu — 3Ha4YeHne U3MEHEHMS! Harpy3ku Ha criegyloLlem Liare
TecTa

Mopor BLICOKOW CKOPOCTM — MakcumarlbHOe 3Ha4YeHue Harpysku
NPUKOTOPOM TECT 3aKaHYMBaETCS

Mopor HU3KOW CKOPOCTU — 3HAYEHUE M3MEHEHWsI CKOPOCTM B Luarax
TECTUPOBAaHWS NOCHEe HAXOXOEHMS OLINOKN.

MUHUManNbHLIA OXUTTEP - MUHMMarnbHOE 3HadeHue [PKUTTepa,
MONMyYeHHOro B pe3yrbTaTe TecTa.
MakcumanbHbIN  OXUTTEpP - npedenbHOE 3HA4YeHWe [KUTTepa,

MONMYy4YEeHHOro B pes3ynbTaTe TecTa, MNOocne KOTOPOro TEeCT CUYUTaeTCs
BbINOMHEHHbIM C OLUNOKOA.
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3aknaaka «[JononHUTEenNnbLHO»

- 1000F 1000F
ELY AonNoNHWTENEHD Yj;
JNUTeneHOCTE wara, < OO01
OEyYyeHue, MC 0100
WHTepEan, MC 0100
OniHa nakeTa, b O06d
HadankH. cKOpOCTE 0300
FoTOBO YMOnY. |16 723

PucyHok 10.16 BTtopas cTtpaHuua HacTpoek Tecta Y1540.

OnnTenbHOCTb LWara — CKOSIbKO BPEMEHU ONUTCS OAMH Luar TecTa

En. unamepeHusa — BbiGOp eguHuL M3MEpPEHUA B KOTOpbIX Oyaer
BBOAUTBLCS 3Ha4YeHue B none «Harpy3ska.

O6Oy4yeHMe, MC — BpeEMSA B MUINNUCEKYHAAX, KOTOPOE OXuaaeT TecTep
nocne otnpaeku obyyatowero Learning kagpa nnu ARP-3anpoca oo Havana
nepegadn TeCTOBLIX KagpoB.

UHTepBan, Mc — BpeMs B MUISIMCEKYHOAX, B TEYEHME KOTOPOro TecTtep
OXngaeTt Bo3BpaTa OTnpaBfieHHbIX TECTOBbIX KaApOoB U3 CETH.

OnvuHa naketa, 6 - AnvHa KagpoB, BblpaXeHHaa B OawnTax,
reHepupyembIX B TECTE.

HavyanbHasa ckopocTb — HavanbHOE 3Ha4YeHne Harpy3ku.

10.9. MHOronoTo4YHOCTb

NMpumeyaHue: Tect «MHOronoTo4YHOCTbL» ABMSETCA onumen npmubopa
«08-MS».

[lna ogHoBpeMeHHOM reHepauum Tpadouka, cogepallero kKagpbl C
pasnuyHbIMM napamMmeTpamMn, U He3aBUCUMOIo U3MEPEHUS NapamMeTpoB Mo
KaXQoMy NOTOKY npumeHsieTca TecT « MHOronoTo4YHOCTbY.

10.9.1. HacTtpouku Ttecta MHOronoTo4YHOCTb

3aknapgka «3aronoBoK»
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3aknagka cogepXuT OAMHAaKOBble MONS HaCTPOeK ANl BCeX TeCTOB C
reHepauuven Tpaduka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

Bbibop noToka Ona HacTpoeKk 3arosfioBka ero KagpoB 3ajaeTcs yepes
none «Motok NeX». CmMeHa HOMepa noToKa ocyllecTendeTca nepedbopom
no knasuwe «Beoa» nnbo knasuwamn «Bneso» n «BnpaBoy.

3aknagka «[JononHUTenbLHoO»

OnutenbHOCTbL — BPEMEHHOW WHTepBan, 3ajaHHbin B opmaTte
«4Y4:MM:CC», B TeYyeHume KOToporo npoxogut Tect. Ecnu 3HayeHwe paBHO
HYmo, TO TecT naet 6eCKoHeYHo.

O6y4yeHne, MC — BpeMd B MUNIIUCEKYHAAX, KOTOPOe OXuaaeT TecTep
nocne oTnpaskun obyyatowlero Learning kagpa uwnm ARP-3anpoca oo Hayana
nepegadn TeCTOBbIX KagpoB.

UHTepBan, Mmc — BpemMsl B MUNNUCEKYHOAX, B TEYEHMe KOTOPOro Tectep
oXugaeTt Bo3BpaTta OTnpaBfieHHbIX TECTOBbIX KaJpOoB U3 CEeTH.

«MoTok NeX» — BbI6op noToka Ana N3MEHEHNS ero HaCTPOEK.

AKTUBEH — pnar, npu ycTaHOBKE KOTOPOro TeKyLMi BblOpaHHbIN NOTOK
CTaHOBUTCH 3aeNCTBOBAHHbLIM NpU NpoBeAeHUN TecCTa.

Tun Harpysku — napameTp He ucrnonb3yetcs. B TecTe reHepupyetcs
NMOCTOAHHAas Harpyska.

En. u3amepeHunss — BbIOOp eOWHUL, M3MEpPEHUs, B KOTOpbIX OyaeT
BBOAUTLCS 3HaYeHue B none «Harpyska» ansa BblbpaHHOro noToka.

Harpyska — BenvymHa Harpysku ans BblopaHHOro noToka.

OnvHa naketa, 6 — [OnNWHa KagpoB, BblpaxeHHaa B HanuTax,
reHepupyemblx B TeCTe AN BbIOpaHHOro noToka.

10.9.2. Ctatuctuka tecta MHOronoto4yHoCThb

Buo wmeHwo ctatuctukm Tecta «MHOronoTtoyHoCTb» MMOKas3aH Ha
pucyHke 10.17.

MeHto TecTta cogepXxuT aese dyHKUNOHASbHbIE KNaBULLK:

CrapTt/CTOn — 3anyck n ocTaHOBKa TecCTa.

HacTp. — gocTtyn K HacTporkam TecTa.

B MeHio cTaTyca Tecta oTobpaxatoTca cneayrolime nons:

Mpowno — Bpemsd, npoweliee C Havana 3anycka TecTa
«MHOronoTo4YHoOCTbL».

Ocrtan. — Bpewmsi, ocTaBLUeecst 4O OKOHYaHNA TecTa « MHOronoTOYHOCTbL Y.

Harpy3ka — 3Ha4deHue Harpyskn reHepmpyemMoro rnoToka.

TX Kappbl — KONIMYECTBO NepefaHHbIX KagapoB BbIOpaHHOro NoToKa.

RX Kagpbl — KONMMYECTBO NPUHATBLIX KAAPOB BbIOPAHHOIoO NOTOKA.
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A->E 1000F 1000F
Hﬁamna 00:00:12 Octan. 00:00:00
NoTok Ned :
) FoOTOED
NapameTp Kon-go - Koz
Harpywska b
Tx Kaiphl 750891
Rx Kasptl 750891
Tx BaiT 48057024
NoTepK 0 0,000
CTapT || HacTp. =170

PucyHok 10.17. Tect MHOronoTo4HoCTb

Tx 6anUT — KONIMYECTBO NepefaHHbIX 6anT BbIBPaHHOroO NOTOKA.

MoTepn** — KONNMYECTBO MOTEPSIHHBLIX OaWUT BbIGPAHHOIO MOTOKa, PaBHOE
pasHuLe Mexay nepefaHHbIM M MPUHATBIM  KONTMYECTBOM, OTObpaXkaeTca B
ctonbue «Kon-Bo». B cronbue «Koadh.» oTobpaxaetrca koaddulmneHT
noTepb.

** MpumeyaHue: Bo BpemMsi NpoBefeHUsl TecTa 3HadYeHue noTepb gaxe
NpY UX OTCYTCTBUM MOXET NOKasblBaTb BESIMYUHY, OTIIMYHYIO OT HYIS, 4TO
CBA3aHO C 3ajepXkamu nepefadn MH@opmaumm B KaHarne, a Takke B
nepegatoLlem 1 npmemHom bydepe.

3agepXKa — W3MEpPEeHHOe YCpeAHEeHHOoe 3HayeHue 3afepXkn ansg
BbIOpaHHOro MoOTOKa, ecnv uchbiTaHWe Mpowsno ycrnewHo. B npouecce
BbIMOSIHEHUS UCMbITAHNA Nofe oTobpaXKaeT TeKylliee U3MepeHHoe 3HavyeHne
3aepPXKN.

CraTyc KOHKpeTHOro notoka otobpaxaetcsa nog nonem «lMotok NeX»,
OH TMOKa3blBaeT TEKylLlee COCTOsSHME MNOTOKa W  MOXeT MpuMHUMAaTb
cnegywLwne 3Ha4yeHus:

— FoToBO — TECT 4S8 NOTOKa NpoLlen NosIoXUTENbHO;

— WUpeTt — Tect Ang notoka naetT B AaHHbIA MOMEHT;

— CTon — TecCT AN1s NOTOKa OCTaHOBIIEH;

— OTKnN. — TECT ANSA NOTOKA OTKITOYEH;

— OwmnbkKa — TeCT AN NOoToKa 3aBepLUNIICA HEeyaa4HO;

— HeT cx — BO Bpemd npoBefeHns TecTa nponana unn oTcyTcTeoBarna
CUHXPOHM3aUNSA NIUHUK;

— HeT Tx — HET nepenaym TecToBOro Tpaduka;

— HeT RX — HeT npmnema TecToBoro Tpaguka;

— RXTX — KONNMYeCTBO NPUHATBLIX TECTOBbIX KAAPOB A5l NOTOKa 6onbLue,
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— YeM OTnpaBneHHbIX, YTO CUrHanuauvpyetr o npobrnemax ceTeBoro
obopyaoBaHMda, K KOTOPOMY MOOKMHOYEH [AaHHbIi  U3MEPUTENbHbLIN
NHTepdenc npubdopa.

C neBon CTOpPOHbLI cTaTyca OTobpaxaeTca WMKOHKa cTaTyca, KoTopas
OTpaxaeT TeKkyllee COCTOsiIHME TecTa M MOXET npuHMMaTb BuAbl,
onucanHble B n. 10.5.1.

10.10. NakeTHbIW KUTTEP

MakeTHbIN oXxnTTEpP onpepensetcsa B RFC-3393 kak pasHuua CKBO3HbIX
3agepxek npoxoxaeHna OByx kagpos. [Mpmbop nossondeT Npou3BOAUTL
N3MepeHne pacnpeneneHnsa nakeTHoro MKMTTepa B AnanasoHe OT Hynda o
BepxHen 3agaHHOW Nosib3oBaTeNieM rpaHumubl.

10.10.1. HacTpounku Tecta lNakeTHbIN XKUTTEP

3aknagka «3aronoBoOK»
3aknagka coOepXuUT OAWHaKOBblE MOSIS HACTPOEK AnA BCEX TECTOB C
reHepauven Tpaduka. OnmcaHme HaxoguTcs B nyHkTe 10.5.3.

3aknapka «[JononHUTenbLHoO»

Harpy3ka — oTobpaxaeT 3HayeHWe Harpysku, BblpaXeHHON B
NPoLEHTaX, Ha KOTOPOW NPOBOAMUTCS UCMNbITAHME.

AOnuHa nakeTa, 6 — AnNvHa KagpoB., reHepUpyeMbIX TECTOM, BblpaXKeHHas
B banTax.

OnntenbHOCTL — BPEMEHHOW WHTepBan, 3adaHHbin B dopmarte
«Y4:MM:CC», B TEYEHNE KOTOPOro NPOXOAUT TECT.

Mopor, Mc — 3HayeHWe [KUTTEpa, BbIpaXEHHOE B MWUINIMCEKYyHAAX,
KOTOPOE WCNOSb3yeTCcd B KadecTBe BEPXHEW rpaHuubl OS1s1 COCTaBreHUs
pacnpeneneHns mxutrtepa.

10.10.2. Ctatuctuka tecta lNakeTHbIN pKUTTEP

Buao meHio «Otyetr» B TecTe «[lakeTHbIM OXWATTEp» MNOKasaH Ha
Pwuc. 10.18.

3aknagka «OtyeT»

3aknagka otobpaxaeT obLine pesynbTaTbl TECTa.

Mpowno — Bpems, npowlealiee ¢ MOMEHTa 3anycka TecTa.

OcTtanocb — BpemMsi 40 OKOHYaHUSA TecTa.

Taonuua Rx lNakeTtbl

Bcero — KonmM4yecTBO NPUHATLIX KaapoB.

Mo nopAaKy — KONMYECTBO MPUHATLIX KagpoB, NpULIEaLnX B TOM Xe
nopsiake, B KOTOPOM U Oblfiv OTNpaBneHbl, BbIPaXXEHHbIX B MPOLIEHTax OT
obLiero yncna, a Takke B YACIIOBOM BuJe.
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He no nopsigKy — KOnNM4ecTBO NPUHATBLIX KaapoB, NpULLEALINX HE B TOM
Xe nopsiake, B KOTOPOM U Obinv OTNpaBneHbl, BbIPaXXeHHbIX B NPOoLeHTax oT
o6LLero y1cna, a Takke B YACNOBOM BUAE.

f—>F 1000F 1000F
OT4eT ¥ FacnpeleneHune

Npowno Q000272
OcTanoch OC:24: 38

R NakeThl Kon-go S
Boero 10704653

Mo nopAagky Jod1071 97,53
He no nopAgky 229417 7.4y

CTapT || HacTp. ]16:40

PucyHok 10.18. TecT lNakeTHbIN OXUTTEP

3aknapgka «PacnpegeneHue»

Oxutrep — ctonbey nokasbiBaeT AnanasoHbl OECATU WUHTEpBanoB, B
KOTOpble nonagaltT 3HaYeHUs MKUTTepa B NMPUHATBIX Kagpax. HTepsanbl
dopmMmupytoTcsa nytem pgeneHuna 3HadeHna «lopor» Ha OecATb paBHbIX
YyacTewu.

«%» — cTonbeL, nokasblBaeT KOMMYECTBO KaApOB C KUTTEPOM,
3Ha4YeHne KOTopOoro rnonano B AaHHbIWM AMana3oH, BbipaXXeHHOe B NpoLeHTax
OT obLero Yicna oTnpaBneHHbIX KagpoB.

NMpumeyvaHue: B pacnpeneneHun He yunTbiBaOTCA Kagpbl, npuwenlume
He Mo nopsaky, NO3TOMY ecnu Takoe CrnyyaeTcs, CyMMapHoe 3HadeHue
pacnpeaeneHna moxeT 6biTb MeHbLue 100%.

Mpadmk/Tabnmua — otobpaxkeHne pesynbTaToB TECcTa B rpadomyeckom
nnm TabnuyHom Buae.

10.11. TecT BpeMeHHOU CUHXpPOHU3auum PTP
MpumeyaHue: Tect «PTP» aBndaeTca onuuen npmbopa «08-SYNC».

Crangapt |IEEE1588-2008 PTP onpegenseTr Mmogeflb U NPOTOKON
BPEMEHHOMN CUMHXPOHM3aumm B ceTax Ethernet. lNpubop mMoxeT O6biTb
CKOHoUurypupoBsaH kak sBegomoe yctponctso PTP (PTP-cneus), npu aTom,
COeMHAACL C OOCTynHbiMM Befywumn cepsepamn PTP (PTP-mactep),
OCYLLECTBNATb BPEMEHHYI CUHXPOHU3ALUMIO U U3MEPATb MnapamMeTpbl Mo
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3TOMY MNPOTOKOMY TakuMe Kak: KOSIMYeCTBO MNakeToB, OAHOCTOPOHHWE U
cpegHuve 3aepXXKu, NakeTHbIN IXKUTTEpP U apyrue.
TecT «<PTP» MOXeT 3anyckaTbCs TOSIbKO C nopTa A.

10.11.1. HacTtpounku Tecta PTP

MeHto «HacTpouku PTP»

Unicast — cnar Bblibopa ogHOagpecHoro pexuma padoTbl NpoTokona
CUHXpoHM3auun PTP c cepBepamu.

Multicast — cpnar Bbibopa MHOroagpecHoro pexuma paboTbl NpOToKoNa
CUHXpoHM3auun PTP c cepBepamum.

G.8275.1 - cbnar BbIOOpa MHOroagpecHoro pexuma paboTbl NPoToKoNa
CUHXpoHu3auum PTP c cepsepamu no npocuno G.8275.1.

OnuTenbHOCTbL — BPEMEHHOW WHTepBarn, 3ajaHHbln B dopmaTe
«4Y4:MM:CC», B TeYeHMe KOTOopOoro npoxoaut TecT. Ecnu 3HayeHwe paBHO
Hyno, TO TeCT ngeTt 6eCKOHEeYHO.

ABTOonpegeneHne aomeHa — nar Bbibopa pexuma, npym KOTOPOM
AOMEH ornpenenseTca aBToMaTUYeCKu.

HdomeH — none Bbibopa JOMEHa AN PYYHOro pexunma.

IP PTP MacTtep — none BBoga IP-agpeca Beayliero yctponctsa asis
ofiHOaOpecHoro pexumma paboTtbl. B MHOroagpecHomMm pexume paboTbl none
3ab6110KMpoBaHo.

Unicast negatiation — cdnar ycTaHOBKM pexunma aBTOCOrnacoBaHUs C
cepBepoMm, paboTtatoLwmnm B pexume Unicast.

MHTepBan Announce — nepuopg oTnpaBkM COOOLLEeHNn «Announce» oT
cepBepa, paboTtaowero B pexume Unicast. 3HadeHWe COOTBETCTBYET
norapudgmy 4actoTbl OTAPaBKM COOBLLEHWI.

MHTepBan Sync — nepuog oTnpaBkyM COOOLLEHUI «Sync» OT cepsepa,
paboTatowiero B pexume Unicast. 3HayeHMe cCOOTBETCTBYET Jiorapucpmy
4YacTOTbl OTMPaBKM COOBLLEHWIA.

[Mocne yctaHoBkM Tpebyemblx napamMeTpoB Mpu Bblbope pexmma
Multicast nnu G.8275.1 Heobxogmmo nepentn B MeHw «PTP Cnucok
cepBepOB» MO HaXaTUO KHOMKK «BbiGop».

MeHto «PTP Cnucok cepBepoB»

MeHio cogepxunt 10 cTpok anst oTobpaxeHust HanaeHHbIX B ceTn PTP-
cepBepoB. Bbibop cepBepa ocyuwecTBndeTca nNepeBodoM Kypcopa K
Tpebyemon CTpoke C WHgopMaunen o cepBepe W HaXaTUeM KHOIMKK
«FoToBOY».

[Ona MHoroagpecHoro pexuma paboTbl cepBep, BblOpaHHbIA MO
anroputMy BMCA, otobpaxaeTtca Hagnuceto «BMCA» B none «Homep».
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10.11.2. Ctatuctuka tecta PTP

Bug meHo «PTP» nokasaH Ha pucyHke 10.19.

100F 1000F
MHthopm. ¥ CTATHMCT. % W3MepeHMA
NapameTp IHAYEHKE
MHT. &nnounce 0
MHTepBEan Sync -
IF ajpec 192 . 168.0. 100
ID 00-16-C0-FF-
FE-04-ED-92
Homep nopTa 1
NomeH 3
CTapT ||HacTp. || Bebop (EE18:29

PucyHok 10.19. BpemeHHasa cuHxpoHusauus PTP

B wmeHiwo «PTP» otobpaxatotca Tpwu 3aknagku: «UHcpopmaumsay,
«CTtaTuctukar», «MamepeHus».

3aknapgka «MHdopmauma»

Ha 3aknagke otobpaxatoTcs napameTpbl BbibpaHHoro cepeepa PTP.

UHT. Announce — nHTepBan Mexagy coobLieHnamm «Announce».

UHTepBan Sync — nHtepBan mMexay coobLeHnaMn «Sync.

CepBep — IP agpec cepsepa PTP (npu BbolbpaHHOM pexume Multicast)
nnn MAC agpec (npv pexume G.8275.1).

IP appec — IP agpec cepBepa PTP.

ID — yHUKanbHbln  64-OUTHBIN ~ naeHTudukatop  cepsepa  PTP,
oTobpaxaeTcs B AABYX CTPOYKaXx.

Homep nopta — napameTp, oTobpaxarLwmin HoMep nNogaepXnuBaroLLero
PTP nopta cepsepa PTP.

HomeH — JOMeEH, B KOTOPLIV BXOOAUT Beyllee ycTporucTso PTP.

Bepcua PTP — Bepcua npoTokona, MOXeT MpUHMMAaThb 3Ha4vyeHue 1 nnm
2.

CmeweHune ot UTC — konuyectBo cekyHa mexay wkanamu PTP n UTC.
B cnyyae otcytcTtBMsa MHGOpMaUUM OT cepBepa CMelleHne npuHUMaeTca
PaBHbLIM HYO.

Knacc 4acoB — napameTp, onpefensiownn  KayeCTBEHHOE
TEXHONorMyeckoe CoOOTBETCTBUE BeayLlero ycrtpomncrtea PTP.

To4yHOCTb 4YacoB — NapameTp onpegensieT MUHUMarbHbIA UHTEpBar
BPEMEHU, C TOYHOCTbIO KOTOPOro MOXHO 0becnevnTb U3MepeHne BPpEMEHM.
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Mcnonb3yeTca ona HaxoXaeHus Haunydwero n3 HamgeHHolx PTP macTtepa
ans anroputma BMCA.

NMocTtaBWUK BpeM. — MHMOOPMaALMOHHBIN NapameTp, OTobpaxxaroLnn
Homep kKaTeropum no IEEE 1588 (cm. Ttabnuuyy A.8 lMpunoxeHuna A), K
KOTOPOW MpuUHagnexmnT rMOCTaBLUMK BpeMeHu, wucnonbdyemoin PTP-
MacTepom.

Mpuoputetr 1 — BCcnomoraTtenbHbI aTpubyT, 3a4aHHbIM B HACTPOMKax
cepepa PTP, ncnonb3yetca B8 BMCA (4eM MeHbLUe 3HayeHne, Tem bonbLue
npuoputeT cepsepa PTP). BenuunHa napameTtpa gosmkHa ObiTb oT 0 Ao
255.

MpuoputeT 2 — BcnomoratenbHblA aTpubyT, 3aJaHHbIM B HACTPOMKax
cepepa PTP, ncnonobsyetca B8 BMCA (4eM MeHbLUe 3HadeHune, TeM bonbLue
npuoputeT cepBepa PTP) B criydae, ecnv BblIOpaTb Hauny4wero mactepa
MO OCHOBHbIM MNapameTpamM He yaanocb. BenuunHa napameTtpa [ormkHa
ObiTb OT 0 go 255.

3aknaaka «CtaTtucTtuka»

Ha 3aknagke B rpade Tabnuubl «3HavyeHue» oTobOpaxarTca
CYMMapHble CYEeTYMKM MakToB npoTtokona PTP Ha npueme n nepepadve, a
Takke CYETYMKN NO OTAENbHbIM COOOLLEHUSAM.

RX Kagpbl — BCe NPUHATbIE OT cepBepa NakeTbl NPOTOKoNa.

Announce — npuHaTble naketbl «O0bABNEHU» oT cepepa PTP.

Sync — npuHATble NakeTbl « CUHXpOHM3aunny» oT cepepa PTP.

Follow up — npuHaTble NakeTbl OT cepBepa PTP, cogepxawue nepsyto
MeTKY BpeMeHW NpoToKona.

Delay Response — npuHAaTble nakeTbl OT cepBepa PTP, cogepxaiyune
TPEeTbio METKY BPEMEHM NPOTOKOSA.

TX Kagpbl — BCce oTnpasneHHble cepBepy PTP nakeTbl npoTokona.

Delay Request — oTnpaBneHHble cepsepy PTP nakeTbl, cogepxaiiue
BTOPYIO METKY BPEMEHM NPOTOKOMa.

3aknagka «M3mepeHus»

Ha 3aknagke otobpaxalTcs 3Ha4YeHus napamMeTpoB, U3MEPEHHbLIX MO
npotokony PTP.

Mpowno — Bpems, npoweawee ¢ Havana 3anycka tecta «PTP».

OcrTan. — Bpems, ocTaBLleecs O OKOHYaHus Tecta «PTP».

Tms — 3agepxka Mexny Begywum M BeOoMbiM ycTponctBoMm PTP,
oTobpaxaeT pasHuUy Mexay BpeMeHeM npuema coobueHna «Sync»
BE4OMbIM YCTPOMCTBOM PTP 1 BpemMeHeM OTNpaBKn 3TOMO0 COODLLIEHUS.

Tsm — 3agepxka Mexny BegoMbiM WM Beaywum yctpoucteBom PTP,
oTobpaxaeT pasHuly Mexay BpeMeHem npuema coobuweHna «Delay
Request» Begywmm yctpouctsoMm PTP ©n BpemeHeM oOTnpaBkM 3TOro
coobLeHnsa BegoMbIM.
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T cpeAaHee — cpefHAA 3adepxka wMexay Beaywmm W BeOOMbIM
yctponctsom PTP.

PacxoxpaeHune — pacxoXpeHue LwWkKan BpeMeHW MexXay Begylwum U
BeJOMbIM yCTponcTBOM PTP nocrne nepBov CUHXPOHU3ALMN.

Sync PDV — nakeTHbIn [KATTEP, BbIMUCNSEMbIN MO COOOLLEHMSAM
«Sync».

10.12. TecT namepeHUsa pacxoXxaeHus LUKan BPpeMeHU

TecT u3MepeHUs pacxoXOeHWsa LKas BpPeMEHW B COOTBETCTBUU C
«MeToomMKkon uU3MepeHuUn pasHOCTU (pacxoXOeHusl) LWKan BpPEMEHU Ha
ocHoBe npotokonos NTP wn PTP (MW PLWB.01.08-2017)» — TecCT
«CUHXPOHU3aLUA», NO3BOMSET UBMEPATb PACXOXAEHME LKAl BPEMEHN OT
pasSiMYHbIX MICTOYHUKOB CUHXPOHU3aLMMW.

Onsa npnbopa MAKC-EMK-X MCTOYHMKAMW CUHXPOHU3ALMN MOTYT ObITb:
CUrHanbl CUHXpPOHM3auuM no npotokosly NTP, curHanbl CUHXPOHU3aLUK
MOHACC/GPS.

NMpumeyaHune: TecT «CUHXpOHU3aAUMA» SBNFeTCA onumen npubopa
«08-SYNC».
TecT «CUHXPOHM3ALUA» MOXET 3anycKkaTbCH TOSIbKO C nopta A.

10.12.1. Hactpouku tecta CUHXpOHM3aLMUA

B meHio «Hactponkm CuHXxpoHusauma» oTobpaxalTcsa OeBATb
3aknagok: «Obwue HacTpomkm», «Hactponku PTP», «Hactpownku PTP-
KnueHta», «WUHdopmauna PTP», |«L|a|-||-|b|e FﬂOHACCIGPS»,|
«CnyTHukn TMTOHACCI/IGPS», «HacTpouku NTP», «MHcopmauus NTP
1», «MHbopmauua NTP 2», a Takke nepexog B MeH «PTP Cnucok
cepBepoB» MO kHonke «Bblbop» Ha Bknagke «Hactpoukn PTP» npu
aKTMBHOM pexnme Multicast nnn G.8275.1.

3aknapgka «O0Lwwme HaCTPOMNKU»

3aknagka cogepXut OCHOBHblE HACTPOWKKU TecTa.

N3mepsiemoe — BbIGOP MCTOYHUKA M3MEPSEMOrO CUrHana n3 BapuaHToB:
NTP knueHT, NTP cepsep, PTP knueHT, PTP cepBep v BHELWHUI curHan.

Onopa — BbLIOOP MCTOMHWMKA OMOPHOro curHana w3 BapuaHToB: NTP

cepsep, NIOHACC/GPS (B npu6ope THCC), PTP-cepBep W BHELLHUI
curHan (RF).
OnutenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte

«Y4Y:MM:CC», B TEYEHMe KOTOpOro npoxoauTt TecT. Ecnu 3HayeHue paBHO
HYI0, TO TECT UAET GECKOHEYHO.
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OTHOoCUTenbHbIN BpeMEeHHOW WHTepBan — dnar, nNpuM YycTaHOBKe
KOTOPOro 3a HyJfieBOoe 3Ha4yeHue pasHOCTM (a3 MpuHMMaeTca nepsoe
N3MepeHHOEe 3Ha4YeHMe.

Knmnent NTP Ha nopty B — donar, npu yctaHOBKe KOTOPOro, B KayecTBe
namepsaemoro 6yaet BoldbpaH curHan NTP-knueHTa, noctynarowmm Ha nopt B.

[OnvuHa aHTeHHOro Kabens, M — BblyMCriieMasi NonpaBka Ha 3aLepKKy
curHana B aHTeHHoM TpakTe ans TIOHACC/GPS aHTeHHbl, 3agaeTtcs B
MeTpax aHTeHHOro kabens. [lonpaBka y4yuTbiBaeTca Npu GOpMUPOBaHUM
1PPS ot onopHoro curHana NMOHACC/GPS.

Bbibop THCC - BbIOOp CNyTHUMKOBOW CUCTEMBI, MO KOTOpon Oyaer
BECTUCb MNO3MUMOHMPOBaHUE, dopmupoBaHne curHana 1PPS. BapuaHTbl
Boibopa: «[JIOHACC/GPS», «[ITIOHACC», «GPS». [Ilpu Bbibope
«MOHACC/GPS» yunTbiBalOTCSA [faHHble OT CNYyTHUKOB 0O6enx CUCTEM.
Ecnn namennnace N'HCC, 10 npu Bbixoge ¢ 3aknagkm «Obuwme HaCTPONKMU»
npoucxoauT xonogHaa nepesarpyska moaynsa N'HCC.

NMpumeyvanue: [insa npoBeneHna namepeHumn knneHta PTP, PTP naketbl
HeobxoanMMo 3epkanupoBaTb Ha NopT A, a He Ha nopT B, Kak B cnyyaeT C
knneHtom NTP.

3aknaaka «Hactpounku PTP»

3aknagka coaepXXuT HacTPOWKKM TecTa Ans UCTOMHUKA CUHXpoHM3aummn PTP.

Unicast — cdnar Bbibopa ogHOagpecHoro pexuma paboTbl NpoTokona
CUHXpoHM3auun PTP c cepBepamum.

Multicast — cpnar Bbibopa MHOroagpecHoro pexmuma paboTbl NpoToKona
CUHXpoHM3auum PTP c cepBepamum.

G.8275.1 — donar BbibOpa MHOroagpecHoro pexxmva paboTbl NpoToKona
CUHXpoHu3auum PTP ¢ cepBepamu no npodunio G.8275.1.

ABTOOonpeaeneHue AomeHa — diar Bblbopa pexuma, nNpu KOTOpPOM
AOMEH onpenenseTca aBToMaTUYECKH.

HNomeH — nosne BbIbOpa AOMeEHa NS PyHHOro pexuma.

IP PTP MacTtep — none BBoga |IP-agpeca Beayliero yctpoucTsa ans
O4HOaApecHoro pexuma pabotbl. B MHoroagpecHom pexunme paboTbl none
3ab6110kMpoBaHo.

Unicast negatiation — dnar ycTaHOBKM pexuma aBTOCOrnacoBaHUA C
cepBepom, paboTtatowmm B pexume Unicast.

MHTepBan Announce — nepuopg OoTnpaBkM COOBLLEHNN «Announce» OT
cepBepa, paboTtatowero B pexume Unicast. 3HadeHWe COOTBETCTBYET
norapudgmy 4actoTbl OTPaBKM COOBLLEHUI.

MHTepBan Sync — nepuog oTnpaBkyM COOOLLEHUI «Sync» OT cepBepa,
paboTalwero B pexume Unicast. 3HayeHne COOTBETCTBYET rorapudpmy
4acTOTbl OTMPAaBKN COOBLLEHNNA.

NMpeobpa3oBatb Bpemsa PTP B UTC - dnar ycTtaHOBKM pexuma
aBTOCOrnacoBaHus ¢ cepeepom, paboTatowmm B pexmme Unicast.

Mocne ycTtaHOBKM Tpebyembix MapameTpoB HeobXoauMmo nepenTtn B
MeHto «PTP Cnncok cepBepoB» Mo HaxaTuto KHOMKN «BbIGop».
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MeHto «PTP Cnucok cepBepoB»

MeHto cogepxut 10 cTpok anst otobpakeHust HangeHHbIX B cetn PTP-
cepBepoB nana pexuma Multicast u  G.8275.1. Bbibop cepBepa
OCYyLLEeCTBNAETCS NepeBoAoM Kypcopa K Tpebyemon CTpoke ¢ MHpopmMaumnen
O cepBepe N HaxaTuem KHorku «FfoToBoO».

[Ona MHoroagpecHoro pexuma paboTbl cepBep, BblOpaHHbIA MO
anropntmy BMCA oTtobpaxaeTtcsa Hagnucbto «BMCA» B none «Homep».

3aknapgka «Hactpoukn PTP-knueHTa»
Ha 3aknagke MoxHo yctaHosutb TIE-UTC. TIE-UTC, cek -
OTKINOHEHME B CeKyHOax yCTaHOBJIEHHOE Ha cepBepe.

3aknaaka «MHcpopmaumua PTP»

Ha 3aknagke otobpaxatoTcs napameTpbl BbibpaHHoro cepeepa PTP.

UHT. Announce — nHTepBan Mmexagy coobLueHnamm «Announce».

UHTepBan Sync — nHtepBan mexay coobLeHnaMn «Sync.

CepBep — IP agpec cepsepa PTP (npu BbibpaHHOM pexume Multicast)
nnn MAC agpec (npu pexume G.8275.1).

ID — yHUKanbHbln  64-OUTHBIN  ngeHTudukatop  cepsepa  PTP,
oTobpaxaeTca B ABYX CTPOYKaX.

Homep nopta — napameTp, oTobOpaxkarowwmnm HoMep NoaaepKnBatoLLero
PTP nopta cepsepa PTP.

JomeH — JOMeH, B KOTOPbLIN BXOOUT Beagyllee ycTponucTtso PTP.

Bepcusa PTP — Bepcus npoTokona, MoXeT NpuHuMaTh 3HadeHre 1 nnbo 2.

CwmeweHue ot UTC — konuyectBo cekyHa mexay wkanamm PTP n UTC.
B cnyyae otcytctBus MHGOpMauMn OT cepBepa CMELLEHME NPUHUMAETCS
PaBHbIM HYNIO.

Knacc 4yacoB — napameTp, onpefensiownn  KayeCTBEHHOEe
TEXHOSIOrMYecKkoe COOTBETCTBME BeayLuero yctponcrtesa PTP.

To4yHOCTbL 4YacoB — napameTp onpegensieT MUHUMarbHbIA UHTepBar
BPEMEHU, C TOYHOCTBLIO KOTOPOro MOXHO 0BecneynTb U3MepeHne BPEMEHM.
Mcnonb3yeTtca ona HaxoxaeHna Haunyyero n3 HamgeHHolx PTP cepBepoB
ans anroputma BMCA.

MocTaBWMK BpeM. — UHMPOPMALNOHHBIN NapameTp, OTobpaxaroLLnK
HomMmep kateropun no IEEE 1588 (cm. Tabnuua A.8 lMpunoxeHue A), K
KOTOpPOW MpuUHaAgNexXuT nMoCTaBWMUK BpeMeHu, wucnomnbdyemoin PTP-
MacTepomM.

Mpuoputetr 1 — BCnomoraTtenbHbli aTpuUbyT, 3a4aHHbLIN B HACTPOMKax
cepsepa PTP, ncnonesyetca B8 BMCA (4eM MeHbLUe 3HayeHne, TeM bonblue
npuoputeT cepBepa PTP). BenuumHa napameTpa gosmkHa ObiTb oT 0 go
255.
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MpuoputeT 2 — BCnomoraTtesibHbIM aTpubyT, 3agaHHbIN B HACTpOMKax
cepsepa PTP, ncnonbsyetca B8 BMCA (4eM MeHbLUe 3HayeHne, TeM bonblue
npuoputeT cepBepa PTP) B cnyyae, ecnn BblbpaTb Haunyywero macrepa
MO OCHOBHbIM NapameTpamM He yaanocb. BenuuuHa napameTtpa [ormkHa
obiTb oT 0 go 255.

[MepemeweHne no Tabnuue nNPOUCXOOUT MNOCTPAHUYHO C MOMOLLbLIO
knaeuw «Beepx» 1 «BHU3».

3aknagka «aHHble NTOHACC/GPS»

Ha 3aknagke otobpaxatoTcs napameTpbl COCTOSHUS.

NMOHACC/GPS CcMHXp. — Hanuyne CUHXpOoHM3auMm CO CnyTHUKaMu
MOHACC/GPS.

PPS cuHXp. — Hannyue curHana CMHxpoHunsauunm 1PPS.

Hata — 3HayeHne gatbl UTC, nonyyeHHoe B pe3yrbTaTe CUHXPOHU3aLNK
co cnyTHukamu NMTIOHACC/GPS.

Bpema - 3HadeHue BpemeHn UTC, nony4yeHHoe B pesynbraTe
cuHXpoHu3auumn co cnytHnkamm MNMOHACC/GPS.

LLinpoTa — yrnoBoe OTKMNOHEHME 3HA4YEeHUS reorpadouyecknx KoopauHat
aHTeHHbl npuemMHuka [TIOHACC/GPS ot akBaTopa. MoxeT npuvHUMaTb
3Ha4yeHnsa ot 0° 0o 90° n 6biBaeT CEBEPHON MUNK HOXKHOM

donrorta — yrnoBoe OTKIOHEHME 3HaYeHus1 reorpaduyeckmx koopanHat
aHTeHHbl npueMHuka [TIOHACC/GPS ot HyneBoro mepuamnaHa. MoxeTt
npuHMMaTh 3HavyeHuns ot 0° go 180° n BbiBaeT 3anagHoOM MM BOCTOYHOMN.

PDOP — cCHwXeHMe TOYHOCTM MO MECTY T[OJIOXKEHUA, OnuchbiBaeT
reomMeTpuyecKkoe B3aMMopacronioXXeHne CnyTHUKOB OTHOCUTESNbHO aHTEHHbI
NpUeMHuKa.

HDOP — cHWXeHne TOYHOCTU B FOPU3OHTasIbHOW MNITOCKOCTM.

VDOP — CHWXeHne TOYHOCTU B BEPTUKAIIbHOM NIIOCKOCTMW.

Mcn. cnyTHUMKM — KONMMYECTBO CMYTHUKOB, 3a0€eWCTBOBaHHbIX B
CUHXPOHU3ALUMN.

MepemeweHne no Tabnuue npoucxoamT MOCTPAHUYHO C MOMOLLBIO
knaeuw «Beepx» 1 «BHU3».

3aknapka «CnytHuku NTOHACC/GPS»

Ha 3aknagke otobpaxaloTcs napameTpbl COCTOAHUS.

PRN — Homep cnyTHuUKa.

Yron — yron BO3BbIWEHUS CNyTHUKA. MoXeT npyHuMaTh 3HaveHnsa ot 0°
no 90°.

A3NMyT — a3mmyT cnyTHUKa. MoxeT npuHuMmaTth 3HadeHus ot 0° go 359°.

OCLU — oTHoweHne curHan-wym. MoxeT npuHuMaTth 3HayveHust ot 0 oo
99 nb.

Mcn. - wucnonb3oBaHMA curHana oOT CHOyTHMKA B anroputme
CUHXpOHM3auuu.
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MNepemelleHne no Tabnuue nPOUCXoAUT MOCTPAHUYHO C MOMOLLIbIO
knasuw «Beepx» n «BHU3».

3aknapka «Hactpounkn NTP»

3aknagka CoaepXXMUT HaCTPOMKK TecTa Ans ABYX BO3MOXHbIX MCTOYHUKOB
CUHXpOHM3aumn no npotokony NTP.

CepBep 1/CepBep 2 unu KnueHT NTP — HacTpouku ansi nepsoro,
BTOpOro cepsepa nnu knneHta NTP.

IP appec — none BBoga |P-agpeca cepBepa CUMHXpOHM3aAUUM MO
npotokony NTP.

UDP nopT — Homep nopta UDP.

UHTepBan, ¢ — ycTaHOBKa nepuoaa oTnpaBkn COOBLLEHUIN B CEKYHOAX.

3aknagku «Hdopmauma NTP 1» / «MHopmauma NTP 2»
3aknagku otobpaxatoT napameTpbl BbibpaHHoro cepsepa NTP.

IP appec — IP-agpec cepBepa cuHXpoHM3auum rno npotokony NTP.

NTP Bepcusa — Bepcusa npoTokona.

Cnon — yacoBou cnon. 3HayYeHUs M COOTBETCTBYHOLLME UM OMUCAHUSA
npuBeneHbl B Tabnuue A.9 MpunoxeHna A.

MHTepBan onpoca — wuHTepBan Mexay nocregosaTefibHbIMU
COOOLLEHNAMMN.

TOYHOCTb — TOYHOCTb CUCTEMHBbIX 4YacoB. 3Ha4YeHne paBHO OBOUYHOMY
norapudgmMy CekyHz.

3agepxKa — BYXCTOPOHHSAS 3a4epXKKa pacnpoCcTpaHeHnsa curHana.

Aucnepcusa — gucnepcust 4nNa UCTOYHUKA BPEMEHM.

MAaeHT. CTOYHUKA — MAeHTUMKATOP UCTOYHUKA, onpedensaiowmn Kog
MCTOYHMKA CUHXPOHM3aLNMN.

10.12.2. Ctatuctuka trecta CUHXpoOHU3auums
Bua meHto «CMHXpoHu3auusa» nokasaH Ha pucyHke 10.20.
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100F

CHHXDOHWM3 AWM A
Npowno OO:00:15% OcTan. 00:19:4%

aPh mMrH. -145. 597 Mc
aPh mMAH., -145. 7 5dmMc
APh cpeaH. -146. 674mMeC
aPh makc. -145. 597 Mc

Pacx. EBp/d O0:00:01 00.00.00
Onop. EBp/0 12:12:57 10.03.16
Mam. Ep/A 12:12:58 10.03.16

CTapT ||HacTp. || Fpague ||[<018: 24
PucyHok 10.20. TecT « CUHXpOHU3aLnA»

MeHio TecTta coaepXuT PYHKUMOHAIbHbIE KITaBuULK B pexume Tabnuubl
n rpadumka:

CrapTt/CTOn — 3anyck n ocTaHOBKa TecCTa.

HacTp. — gocTtyn K HacTporkam TecTa.

Mpadmk/Tabnmua — otobpaxkeHne pesynbTaToOB TeCcTa B rpadomyeckom
nnu TabnmnyHom Buae.

Casur/MacwT. — nepekrntoveHune pexumma «Casur» nnm «Macwtab» ans
npocmoTpa rpadgukos. B pexume «Cosury knasuwamun «BnpaBov,
«BneBo» oOcCyLleCcTBNAeTCA CMeLleHUe TrOopuU30oHTanbHOW, a Krasuwamu
«BBepx», «BHU3» — BepTuKanbHONW OCU B COOTBETCTBYHOLLYIO CTOPOHY. B
pexume «MacwTtab» knasuwamm «BnpaBo», «BneBo» ocyuiecTBnseTcsd
nameHeHne macwTtaba ropusoHTanbHOM OCKU, a knaBuwamn «BBepx»,
«BHM3» — BepTUKanbHON ocw.

B npouecce npoBegeHna Tecta nons  Tabnuubl  3anosHAKTCSA
aBTOMaTU4YECKN B COOTBETCTBUM C pe3ynbTaTaMmm uamepeHun. Tabnuua
COOepPXnT cnegyrowme obuime nons:

Mpowno — Bpewms, npoweawee C Hayana 3anycka TecTa
«CnHXpOHM3aUUnNa».

OcTan. — Bpem4, ocTasLleecs 40 OKOHYaHUA Tecta « CUHXpPOHU3auna».

APh MrH. — Tekywiee 3HadeHue pasHocTu gpasbl curHanos PPS ot oByx
NCTOYHMKOB CUHXPOHM3aLUM.

APh MMH. — MUHMManbHoOe 3a BeCb MNepuon W3MepeHus 3HavyeHue
pasHOCTU pasbl curHanoB PPS OT ABYX UCTOYHUKOB CUHXPOHMU3ALUMN.

APh cpepH. — cpefHee 3a BeCb nepunog nsMmepeHnsa aHa4yeHne pasHoCcTu
doasbl curHanoB PPS oT ABYX UCTOYHUKOB CUHXPOHU3aLUN.

APh Makc. — makcMmarbHOe 3a BeCb Nepuod U3MepeHus 3HadeHue
pasHoCTU pasbl curHanoB PPS OoT ABYX UCTOYHUKOB CUHXPOHU3ALUMN.
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Pacx. Bp/] — pasHnua BpeMeHM W [Jatbl OT [ABYX WCTOYHUKOB
CUHXPOHU3aUUN.

Onop. Bp/[l — TekyLliee 3Ha4yeHne aaTbl U BPEMEHU OMOPHOro UCTOYHUKA
CUHXPOHU3aUMN.

Uam. Bp/[l — Tekywee 3HayeHMe [aTbl U BPEMEHU U3MEPSIEMOro
NCTOYHMKA CUHXPOHN3aLNMN.

** [lpumeyvaHue: PacxoxgeHne gatbl U BPEMEHU BO3MOXHO U3MEPUTH
TONbKO MNPWU UCNOMNb30BaHUN UCTOYHUKOB CUHXpOHU3auun: PTP, NTP un
MMOHACC/GPS.

padomk — oToOpakaeT BpemeHHON MHTepBan 3a nocnegHmne 120 cekyHa
BO BpeMs paboTbl TecTa 1 3a nocnegHune 20 MUHYT Nocre OCTaHOBKM TeCTa.

10.13. YTunutel TCP/IP

10.13.1. dxo-TecTnpoBaHue

Oxo-TectTnpoBaHue (Ping) npumeHaeTca ONs NPOBEPKUM LOCTUKMMOCTHU
onpeaeneHHoro ysna cetu. YCTPONUCTBO, KOTOPOMY npefHasHavaeTcs Kagp,
€CNn OHO CnocobHO oTBeYyaTb, OTBETUT Ha 9X0-3anpoc, MNOCMAaHHbLIN
cornacHo npotokosly ICMP, 9x0-0TBETOM, MO KOTOPOMY MOXHO paccyuTaTb
ABYXCTOPOHHIOK 3a4EPXKKY.

Bua meHio «9x0o-TecTupoBaHMe» nokasaH Ha pucyHke 10.21.

PesynbTat TecTMpoBaHusa npegoctaBnseTca B Buae tabnuubl, KoTopas
oTobpaxaeT MHGOPMAUMIO MO LIECTM MNOCMEeAHMM 3anpocam, a Takke B
BMae CTaTUCTUKN 3a BeCb MNOCNEeAHUM MHTepBan TecTupoBaHus. [lepBbin
ctonbey, Tabnuubl oTobpaxaeT Homep 3anpoca. BTopon ctonbey, — cTatyc
3anpoca, KOTopbl MOXET NPUHUMATb 3HAYEHUS:

— 3anpoc — 6bIn oTNpaBfeH 3X0-3anpoc, HO OTBET NoKa He MpULLEST;

— Mpowen — Ha 9x0-3anpoc OblN NonyyYeH NpaBUbHbIN OTBET;

— TanmayT — UCTEKIO BpeEMSA OXMOaHNA OTBETA Ha 9X0-3anpoc;

— MpepBaH — OXXMgaHMe oOTBeTa Ha nocnegHun 3xo-3anpoc Obino
npepBaHoO Nosib30BaTENEM.

Tpetuin ctonbew oTtobpaxaeT pasMmep NOCMaHHOro kagpa B banTax.

UeTBepTbin  cTonber,  oToOpaxaeT  ABYXCTOPOHHIOW  3a4epXKKy
pacnpocTpaHeHns.
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PING | Ex T« 1000F

4 ¥ I%0 Y2

OTNpaenTenk 197 . 168,000,200
Nony4aTenk : : :
# CTaTyC Fazmep SanepHka
6 |Mpowen bd 6. 61 Mc
5 [Mpowen bd 6. 2B MC
4 |Npowen bd 6. 34 mc
i |Mpowen bd &, 45 mC
2 |Mpowen bd &, 531 MC
1 |Npowen bd 6. 2B MC
CTon Hactp. || CTat. |<&W15:16

PucyHok 10.21. Oxo-TecTupoBaHue

Hactpouku axo-3anpoca

IP appec — agpec nony4atens - yCTPOMUCTBO, HA KOTOPOE MOCbINATCS
ICMP-nakeTbl 4Nnd NPOBEPKN €ro AOCTMXKUMOCTMW.

OnuHa naketa - anuvHa kagpa B OGawutax. [Onsa ceTten, He
noggepxumBawownx Jumbo-kagpbl, MakcumanbHasi OnuHa  Nosie3Houn
Harpy3kn ICMP-nakeTa paBHa 1472 6anTa, a gnvHa Bcero kagpa 1518 6anr.

Bpems oxungaHusa, MC — BpeMsi OXXnMaaHns OTBETa Ha MOCNAaHHbIN NakeT,
TeCTa 3X0-3anpoc, BblpaXXeHHOE B MUMNSIUCEKYHOAX.

CraTucrtuka dxo-3anpoca

Mo pe3ynbTataM BbINOSHEHUS 3XO-TECTUPOBAHUSA MPEeaOCTaBNATCA
cnegywLwmne nsMepeHHble napamMmeTpbl:

OTnpaBrneHo — KONIMYEeCTBO OTMNPABSIEHHbIX KAAPOB,;

NMony4yeHo — KONMYECTBO NOSYYEHHbIX KagpoB;

NMoTepsAHO — KONNYECTBO NOTEPSIHHBIX KAAPOB;

3apepxka:

CpenHsaa — cpegHAasa 3agepkka B MUNSNIMCEKYHOAX;

MuHMManbHasa — MMHUMarnbHasa 3agepXXka B MUIIIMCEKYHOAX;

MakcumanbHaa — MakcuMarnbHas 3agepXkka B MUMNNIMCEKYHOAX.

10.13.2. MapuwpyT (Traceroute)

Tect Mapwpyt npumeHseTca AnNd  onpederieHna  MapLupyToB
npoxoxaeHust kagpos B cetax TCP/IP. B npouecce Tecta B CTpokax
dopmupyemon  Tabnuubl oTobpaxaeTcsa  MHGopmauma obo  Bcex
NPOMEXYTOYHbLIX MapLupyTu3aTopax, 4epes KOTOpble NpoXoAuT Kagp Mo
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NyTU K KOHeYHoMy Yy3ny cetu. Bug wmeHwo «MapwpyTt» nokasaH Ha
pucyHke 10.22.

TRT || Rx T 1000F
1y MapupyT LEl
IP aapec : : :
¥I3en IF aapec EpemAa, Mc
1 192.166.0.1 4
2 10.0.0.1 o
3 TalMavT
4 TaMMayvT
g TAMMAYT
3 TaMMayvT
7 TAWMAYT
&, TalMavT
CTOn HacTp. = 10: 56

PucyHok 10.22. MapLupyT

PesynbTaT TecTupoBaHusa npeaoctaBnseTca B Buae tabnuubl, KoTopas
oTobpaxaeT WMHGOpPMaUMIO O MPOMEXYTOYHbIX Yy3nax. [lepBbin cTonbeu
Tabnuubl oTobpakaeT HoOMep NPOMEXYTOYHOro y3na. Btopon ctonbey — IP-
afpec NpPOMEXYTOYHOro yana. B crnyyae ncTeyeHus BPpEMEHWU OXMAAHUS
OTBEeTa B CTPOKe oTobpaxaetcs Hagnucb «TanmmayTt»*. Tpetuin crtonbeu
oTobpaxaeT 3agepkKy OTknuka Yys3na. [lepemeweHne no Tabnuue
NPOUCXOOUT MOCTPAHMYHO C NOMOLLbIO KrnaBuw «BBepx» n «BHU3».

** MpumeyaHue: MHorme y3nbl ceTn BNoKMpPYHT BO3MOXHOCTb OTBETOB
Ha kagpbl ICMP npoTokona, B Takmx cnyyasix BblBOAUTCA coobLieHune
«TanmayTt».

HacTtpounku Tecta MapwpyT

IP appec — IP-agpec nonyyarens, KOHEYHOro y3na ceTu.

OnvHa nakeTta — onuHa kagpa B 6antax.

Bpems oxunaaHusa, MC — BpeMs OXUAaHUS OTBeTa Ha 3anpoc oT
NPOMEXYTOYHOrO y3ra CeTU, BblpaXXeHHOE B MUNITMCEKYHOAX.

10.13.3. DNS

DNS (cuctema OOMEHHbIX WMEH) — pacrnpegeneHHasl cuctema Aans
nosiydeHnn MHGopmaumm o gomeHax. PyHKuus nosBonsieT nonydatb IP-
agpec xXocTa no ero AOMEHHOMY MMEHMN.

Bua meHto «DNS» nokasaH Ha 10.23.
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1000F 1000F

2 B @

NapaMeTp IHAYEHKE

MmMA nomeHa  |[kometeh. ru
CTATYC Npowen

IFP nomMeHa 185,084,108, 232

CTapT Ymond. |J19:39

PucyHok 10.23. DNS

Hactpownku tecta DNS

Uma pomeHa — JOMeEHHOE UM4, No KoTopomy O6yaeT npousBeaeH DNS-
3anpoc.

CraTtyc — TeKkyLuMin cTaTyC BbINOSIHEHNS TecTa.

IP gomMmeHa — nony4yeHHbIn IP-agpec gomeHa.

B Tecte DNS B none «Crtatyc» MOXeT MpuvHUMAaTb crnegyowmne
3Ha4YeHus:

— Mpowen — TecT npoLuesn ycnewHo u nonyyeH oteeT Ha DNS-3anpoc;

— B npouecce — otnpasneH DNS-3anpoc, TeCT B OXKMaaHUM OTBETA;

— TammayT — B npouecce 3anycka TecTa npousowsna owunbka
(HenpaBWnNbHOE UMS AoOMeHa 1 T. 4.);

— « » — TeCT eLle He 3anyckarncs Hu pasy.

10.13.3. IP CkaHep

dyHkumsa 1P CkaHep npegHasHadeHa ansa obHapyxeHua |P-agpecos
ceTu, KoTopble oTBeyaroT Ha ARP-3anpochl.

Bua meHto «IP CkaHep» nokasaH Ha pucyHke 10.23.

PesynbTaT TecTupoBaHua npeacrtaeneH B Buae Tabnuubl, KoTopas
oTobpaxaeT uHpopmaumo 06 ysnax cetu. [llepsbin cTonbeu Tadbnuupbl
oTobpaxkaeT HoOMep y3na, BTopoun — ero IP-agpec.
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SCAN | Bk Tk 1000F
_i}f IF CraHep Yj;
Npowno Q0:00:05 OcTan., 00:00:10
# IF aapec
1 192 .168.0.1
J 192.168.0. 35
] 192.168.0.36
4 192 .168.0.37
g 192 .168.0, 18
b 192.168.0. 39
. 192.168.0.41
CTomn HacTp. = 11:33

PucyHok 10.24. IP CkaHep

Hactpownku tecta IP CkaHepa

HavyanbHbIn agpec — IP-agpec, HauMHasi ¢ KOTOPOro npou3BOAUTCS
CKaHMpoBaHue ceTu.

KoHeuyHbIN appec — IP-agpec, KOTOpbIM 3aKaHYMBaETCs CKaHUpOBaHWE
ceTw.

Bpemsa oxupgaHua, Mc — BpeMs oxuaaHus otBeTa Ha ARP-3anpoc ot
y3na ceTu, Bblpa)keHHOe B MUSTNUCEKyHOaXx.

Kon-Bo npo6 — konunyectBo ARP-3anpocoB, oTnpaBnsieMbiX OAHOMY
y3ny ceTu.

10.14. narHocTnka megHoro kabens

TecTnpoBaHue kabens NpoBogMTCA B ABa 3Tana: TECT KadecTBa Kabens
N onpeaeneHne napameTpoB BUTbIX Nap. lNpu Tecte kadectBa Kabend
Mcnonb3yeTcsa pednekToMmeTpnyeckui MeTos ANarHOoCTUKU HeUcCrnpaBHOCTU
C M3MEepeHMeM pacCTodAHMA OO0 MecTa Aedekta M Tvna HeUcrnpaBHOCTU
kabens n Bunok. TecT KadecTBa kaberns ocyllecTBngeTcs nNpu OTCYyTCTBUM
CUHXPOHM3AUUN B NIMHUK, Takmm oOpasom, BO BpPeMS BbIMOSHEHUS TecTa
nugukatop Link ©yget racHyTb. TeCT npoBOAUTCHA OTAENbHO ANA KaXKaow
BuTOon napsl (BI) 1-2, 3-6, 4-5, 7-8 pasbema RJ-45.

Buo meHw «[uarHocTuka mMegHoro kKabensi» B TabnuyHom Buae
nokasaH Ha pucyHke 10.25.
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10aaF i00ar
MopT & (NpAaMdor)

Mapa 1-2 i-6 4-5 7-a
CTaTtwc HopMa HopMa HopMa HopMa
AUCT. . M
k.aHan A B C D
MonAapH. + + + +
3al.,HC 0 0 0 0
MopT B (NpAador)

Mapa 1-2 i-6 4-5 7-a
CTaTtwc HopMa HopMa Hopma HopMa
AMCT. o H
k.aHan B A 0 C
MonAapH. + + + +
Jal.,HC 0 g 0 0
CTapT A||CTapT B|| Cxewma |<€015:05

PucyHok 10.25. [lnarHocTnka megHoro kabens. Tabnuua

Bua wmeHwo «[narHocTUKka mMegHoOro Kabensi» B BUOE CXEMbl
KOMMYyTauum nokasaH Ha pucyHke 10.26.

1000F 1000F

1 2 3 4 5 6 7 8B nNoprt A

| | |

| | |

| | |

| | |

| | |

| | |

| | |

| | |

1 2 3 4 5 &6 7 8 nNopt B
Tabnuua| 1138 ; 05

PucyHok 10.26. JnarHocTtnka megHoro kabensi. Cxema KommyTtaumm

MeHIo TecTa coaepXuT Tpy (PyHKUMOHaNbHbIE KIaBULLIN:

CtapTt A — 3anyck Tecta Ha nopty A.

CrapTt B — 3anyck Tecta Ha nopTy B.

Cxema/Tabnuua — otobpaxeHune pesynbTaToB Tecta B TabriMvyHOM BUAE
NN B BUAE CXEMbl KOMMYTaLNN.
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CtaTtucTtuka Tecta kabensa cogepXxuT cregyrowme nons:

Cratyc — pesynbrtaT TecTa KadectBa kabensi, MoOXeT OblTb
cnegyowuMn:

— Hopma — kabenb B HOpMe 1 NOAKIIOYEH K NTUHWN;

— OwmnbKa — TecT He NnponaeH™*;

— OGpbIB — 06pbIB B BIT;

— K3 — KopoTkoe 3ambikaHue B BIT;

— YpoB. — YOOBNETBOPUTENBHO™ ™ *,

OuncT. — paccTosiHMe 0O MecTa KOPOTKOro 3amblikaHnsa unmn obpeisa nmbo
TOYKN CYLLLECTBEHHOIO OTPaXXeHUs MOCMaHHOro MMMynbca B cryvae, korga
none «CtaTyc» nNpuHMMaeT 3HayeHne «yAaoB.». B crnyyae KopoTkoro
3aMblkaHna unu obpbiBa NIMHUM pacCTosiHME OO0 MecTa HeUcrnpaBHOCTU
onpeaensieTca pedrnekToMmeTpnuyeckMm MeTogoM € TOYHOCTbIO +/-1 meTp. B
MHBIX CNyYasx anvHa kabenst nsmepsieTca ¢ To4HocTbto Ao 10 meTpos.

Kanan**** — kanan MDI nu6o MDI-X (cm. Tabnuuy A.7 lNMpunoxeHune A).

MonapH. — nondpHocTb BUTOM napbl. MoxeT npuvHUMaTbL 3HAYEHUS:
nosioXuTensbHas “+” unu otTpuuartensHas “-".

3aa. — 3agepxkka nepekoca B BblbpaHHOM BUTOW Mape BCreacTeue
pasHOCTU OJIMH OTAESbHbIX Nap, NoKa3sbliBaeT Pa3HOCTHYIO 3aepPXKy AaHHOM
BUTOM MNapbl OTHOCUTENbHO CaMOW KOPOTKOW BUTOW napbl. [lorpewHocTb
namepeHnsa — 8 Hc.

Mpamon/Kpocc — Tun «kabena npu uM3MEpeHuUM naTy-Kkopaa,
noaknto4YeHHoro kK obonm noptam A n B.

** MpumeyaHue: B cnyyae, ecnu BO BpeMd TECTUPOBAHUA Ha AafbHEM
KOHUE §NWHUS Haxogunacb B pexume dopcupoBaHHbix 100 M6ut/c 6e3
aBTocornacoBaHmd w1 nNpu  3TOM  He  Obina  aBTOMaTUYECKU
pacCUHXpPOHN3NpOBaHa.

*** [pume4vaHue: B Bl HET KOPOTKOro 3amMblkaHUA U HET 0DpbIBA JIMHUN,
HO aMnnuTyda OTPaXXEHHOro CurHama Hu3Kasi, Hanpumep, Mno MpuyvmHe
NNOXOro KOHTaKTa B BUMKaxX UNn po3eTKax.

**** [lpumevaHue: [ns  npamoro  kabens  aBTocornacoBaHue
npoucxogut no cxeme MDI-MDIX, ons nepekpecTtHoro kabens - No cxeme
MDI-MDI nnn MDIX-MDIX.

OnpefeneHve napameTpoB BWUTbLIX Map  OCYLLECTBRAAeTCa  npwu
CUHXPOHU3NPOBAHHOMN JIMHUW.

10.15. OnTnyeckKkuu TecTt

dyHKuMa obecneumBaeT oToOpaxeHne uHgopmaumm 06 OCHOBHbIX
xapaktepuctnkax SFP mogynenm M KOHTPONb MNapamMeTpoB B pexume
pearnbHOro BpeMeHM.

Bua meHio «OnTnyeckun TecT» nokasaH Ha pucyHke 10.27.
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A->H 1000F 1000F
ijr WHPOEMALLMA YEL
< SFP MOAwNE A =
NpoKM3BEOAMTEND FINISAE CORF.

CepriHbel HoMep [PAPZLZZ

PEeBIMI A 5,

HaTa 06.12.2006
HomMep NapTie FTLF1319P1BTL
OnKHa BONHbI 1310 Hm

D 15: 54

PucyHok 10.27. OnTu4eckumn Tect

3aknagka «MHdopmauusa»

Ha akpaHe oToGpaxaeTcs nHdopmaumsa o6 SFP moaynsax, BCTaBneHHbIX
B nopT A nnu B. [N nepeknioyeHns mexagy noptamm Heobxoammo BCTaTb
Kypcopom Ha ctpoyky «SFP mopaynb A(B)» n knaBunwamun «BnpaBo» u
«BneBo» BbIOpaTb nopt A unu B.

B mMeHio oTobpaxaeTcsa crieayowas nHopmauus

MpousBoautens — nponssoautens SFP moayns. MNMpu BbIHyTOM Moayne
none otobpaxaeT 3HayeHne «HeT SFP mogyna».

CepuiHbIN HOMEpP — CEPUNHbLIN HOMEp MOoAyNs MO HOMEHKNnaType
npoussoanTens.

PeBu3ua — sepcus moayrns no HOMeHKnaTtype npoMsBoguTens.

Hata — npata nponsBoacTBa.

Homep naptm — HoOmep naptMm MoAynd NO HOMeHKnaType
npoussoanTens.

OnunHa BonHbl — paboyas gnvHa BonHbl SFP Moayns, BblpaXXeHHasa B
HM.

3aknapka «MoHuUTopuHr (DDM)»**

®PyHKUMA obecnevMBaeT KOHTPONb MapamMeTpoB BXOOHOW U BbIXOOHOM
ONTUYECKOM MOLLHOCTU U TeMmnepaTypbl BHYTpn SFP mogyns.

B npouecce npoBeaeHus Tecta pesynbTatbl NPeACcTaBsTCA B BuAeE
Tabnuubl, NOMS KOTOPOW 3aronHATCA aBTOMaTUYEeCKN B COOTBETCTBUU C
pesynbTatamm  u3MepeHun. [Ona nepeknovYeHns Mexagy nopramu
HeobxoOuMO nepenTn KypcopoMm K cTpoyky «SFP mogynb A(B)» u
knaeunwamun «BnpaBo» 1 «BneBo» BbibpaTh nopt A nnun B.
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Temnepatypa — Tekywee 3HayeHue TemnepaTypbl BHYTPU MOAYNS,
namepeHHoe B °C.

P BX. — Tekywee W3MEPEHHOE 3HayYeHue BXOAHOWM MOLLHOCTU
ONTUYECKOro curHarna, nsmepeHHoe B MBT n B obm.
P BbIX. — TeKywee W3MepeHHoe 3HayeHue BbIXOAHOW MOLLHOCTU

ONTMYECKOro curHana, namepeHHoe B MBT n B abm.
**MpumevaHmne: He Bce SPF wmoagynu nogaepXxuBarT  (YHKUUIO
LMPPOBOro KOHTPOMNA NapameTpoB.

10.16. YaaneHHoe ynpaBneHue OAM

C nomowbio dyHkuun npotokona OAM npubop MAKC-EMK-X
no3sonsieT oTobpaxaTb WHMpOpMauMO O noAAepPKUBAEMBIX pPeEXMMAX
paboTbl yOdaneHHOW CTOPOHLI, a TaKke BKM4YaTb pexum wnenda B
yOaneHHom Touke.

Bug meHio «OAM» nokasaH Ha pucyHke 10.28. OHO copepXut
crenyoLwime HacTPOMKN:

Pexum OAM - BbiGop pexumma OAM [na pgaHHoOro noprta, MOXeT
NPUHMMATbL 3HAYEHUSA:

— AKTUBHbIN — ropT MoxeT otBevaTb Ha OAM komaHabl OT yaarieHHbIX
YCTPOWCTB, nepuoamnyeckn nocbinaetr komaHabl OAM  obBHapyxeHus
yaaneHHbIx ycTporcte (OAM discovery), a TaKke MOXeT BKIoYaTh wrend
NepBOro ypoBHS Ha yaarneHHOM YCTPOUCTBE;

— MaccuBHbIN — NOPT MOXeT Tonbko oTBedyatb Ha OAM komaHgbl OT
yOaneHHbIX YCTPOUCTB;

— BbIKnto4YeH — QyHKUUS BbIKMHOYEHa.

3aknagka «YpaneHHoe ynp.» otobpaxaeT pexvmbl paboTbl U HACTPOMKM
yOaneHHoOW CTOPOHbI, COAEPXUT crneayroLne nons.

MAC-aapec — MAC-agpec obHapy>XeHHOro yganeHHoro yCTpomcTaa.

Vendor — yHUKanbHbIN nOeHTUMUKaTOp yaaneHHoro ycTpomncTaa.

Ypan. wneud — noggepxka BKAYEHUS (PyHKUMK wnenda yaaneHHbIM
YCTPOWUCTBOM.

Pexum OAM ypan.— pexum OAM ypaneHHoro yctpouctsa. CoOCTOAHUSA
aHanornyHbl Hallemy onMcaHuIo Bbille.

Unidirectional — nopgepXka  OAHOHaAMNpPaBfIEHHOrO  COEANHEHUS
yaarneHHoro yCcTpoucTBa.
Link events — noggepxka yBegomneHunm o6 owunbkax coeanHeHus

yOaneHHoro yCTponcTea.

Ecnu ypaneHHoe ycTpoMCTBO nogaepxmBaeT QYHKUMIO  BKITHOYEHUA
wnenda, ero MOXHO BKMHOYUTbL WU BbIKMIOYUTL C MOMOLLBIO  KHOMOK
«CtapTt» 1 «Ctony.
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A--B 1000F 1000F

Hac TpoWKK

Fesxim  DAM < B4 eH

YIANEHHOE WNp.
MAZ -aapec O0:50:C2:F9:C31:5E
vendor 00 00 00 00
waan. wnekd NoAAEPHKMEAET
PesiM OAM waan. NaccKEHIM
unidirectional He nollepxWMBEAST

Link ewvents HE NoALepHHUEAET
14: 54

PucyHok 10.28. YganeHHoe ynpasneHe OAM

NMpumMmeyvaHune: [lepen npoBegeHMemM TeCTOB C reHepauunen Tpaduka
dyHkumo OAM Ha nopTy, KOTopbIn ByaeT reHepnpoBaTb TECTOBbIN TpaduK,
HeobXxoaMMO BbIKMOYATb UK NEPEBOAUTE B NACCUBHbLIN pexum paboThbl.

10.17. BER TecT

10.17.1. OnucaHue BER TecTa

BER Tect daBnsetca TecToM MepBOro YPOBHHA, KOTOPbIA MO3BOSSET
TeCTUpoBaTb KaHan Ha Hanuyne 6uToBbIX owmnboKk. KoadhdumuneHT BUToBbIX
owunbok (BER) paBeH OTHOLUEHUIO 4Yncha MPUHATBIX OUT C owmnbkamn K
obLLeMy Ymcny NPUHATLIX OUT.

BER TecT He npegHasHadyeH [ONd TeCTUPOBAHUSA Y4acCTKOB CeTw,
cogepxawmx ceteBoe obopygoBaHMe BTOPOro U TPETbEro YPOBHS, T.K. Npu
aTOM ByayT NPOMCXOAnTb NOTEPU KagpoB Ha 3TOM 060pya0OBaHUM.

[Mpn TecTMpoBaHMM y4vacTka CETU C 3aBOPOTOM MO cxeme «A» (CM.
pucyHok 10.6), B yaaneHHoOn Toyke HeobxoauMo BKIKOYaThb LWend nepBoro
YPOBHS.

Bua meHio «<BER TecT» nokasaH Ha pucyHke 10.29.
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BERT Tx 1000F BERT | Ex 1000F
EERT CTATHCTHK A
Npowno O0:00: 33
OcTanoch QO:00:27
R BuUT 2361955200
Fx Ebit il
EER 0, 00000e4+00
LS55 i
L5 i
LSS, % 0, Qo0
LOS, % 0, Qo0
CTOM HacTp. o 115: 38

PucyHok 10.29. BER TecT

B MeHto cTaTyca Tecta oTobpaxatoTca crneayroLlime nons:

Mpowno — Bpems, npoweaulee ¢ Hadana 3anycka BER TecTa.

OcTtanocb — Bpemsi, ocTaBlLLeecs A0 OKOH4YaHus BER TecTa.

RX GUT — KONNUYECTBO MPUHATBIX BUT.

Rx Ebit — konnyecTBo NpuHATBLIX GUT C OLIMBKamW.

BER — oTHOweHMe yncna NpuHATBLIX BUT ¢ owmbkamm K obLiemy vncny
NPUHATBIX OUT.

LSS — Konn4ecTtBO CeKkyHA C OTCYTCTBMEM CUHXPOHM3aLMU C TECTOBOM
nocrnegoBaTenbHOCTHIO.

LOS — Konn4yecTBO CeKyH[, C OTCYTCTBUEM CUHXPOHU3ALINK C JIMHUEMN.

LSS, %% — OoTHOLWEeHWe BpeMEHU, B TeYeHne KOTOPOro OTCyTcTBoOBasna
CUHXPOHM3ALUUS C TECTOBOW MOCNenoBaTeNlbHOCTLIO, KO BPEMEHW OT Havyana
TecTa.

LOS, %% — oTHOLEeHNEe BpEMEHU, B TeYeHne KOTOPOro OTCyTCcTBOBana
CUHXPOHU3aLNA C NIMHMEN, KO BPEMEHW OT Ha4vana TecTa.

10.17.2. HacTtpoukn BER TecTa

B meHio HacTpounku otobpakatoTcsa nons:

Tun nocnen. — BbIGOP TMNA NocnegoBaTeNbHOCTU: NONb30BaTENbCKas,
3agaBaemas B none M.Nocn., MNCI1 2% -1, 2% -1, 2% -1, 22 -1, 2% -1, 2% 1,
CRTP.

M.MNocn. — 32 6uta nonb3oBaTeNbCKOW NOCNeaoBaTENBbHOCTMW.

OnuvuHa Kagpa — onuHa Kagpos, BblpaXeHHas B banTtax, B TecTe.

En. unamepeHma — BbLIOOp eauHWUL, U3MepeHUd, B KOTOpbIX Oyger
3apaBaTbCs 3HaveHue Harpysku: %, Kout/c, Méut/c.
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Harpyska — 3Ha4yeHue Harpysku.

OnuntenbHOCTb — BPEMEHHOW WHTepBas, 3afdaHHblM B opmaTte
«4Y4:MM:CC», B TeYeHMe KOTOpOoro npoxoamt TecT. Ecnn 3HayeHue paBHO
HYIt0, TO TeCT naetT 6ecKkoHeYHo.

OTtcTyn**, 6anT — 3Ha4YeHne oTcTyna B BanTax HenocpeacTBEHHO Nocre
nona «lpeambyna», nocrne KOTOPOro HavyMHAeTCsi BCTaBKa TeCTOBOW
nocregoBaTenibHOCTM.

OXupgaHme CUHXP., MC — BPEMS OXUAOAHUS CUHXPOHU3AUUK OBYX
NOpPTOB.

** TlpumevaHume: OTCTyn OOMKEH ObiTb MEHbLUE UMM paBeH PasHOCTU
ANviHbI Kagpa n 16 6anT.

10.18. TecT OoLEeHKM KayecTBa ceTen CBA3MW.

TecT npegHasHa4vyeH ONA OLEHKN KadecTBa CeTen CBSA3N B COOTBETCTBUM
¢ npukasom Ne 870 ot 19.12.2019 r. MnHuctepctea umMdpoBOro pasBuTu4,
CBSAI31 1 MacCOBbIX KOMMYHUKaunn P®, cornacHo KoTopomy Obln yTBEPXKAEH
nepeyeHb U3MepPeHUNn OnA  OUEHKM LEeSIOCTHOCTM U YCTOMYMBOCTU
PYHKLUMOHNPOBAHUS CETU CBA3M OBLLIErO NOSIb30BaHUS.

B cootBeTcTBUM C npuKasoMm s MakeTHbIX ceTer nepefadv OaHHbIX
HeobxoanMOo N3MepPATh:

- CPeHIo0 3afepXKy nepefadmn naketoB gaHHbIX (PD — packet delay),

- Bapvaumio 3agepxkn nepegaym naketos, pkuttep (PDV — packet delay
variation),

- KOappuumeHT noTepb Naketos (PL — packet losses),

- MPOMYCKHY0 CMNOCOBHOCTbL KaHana nepegayv gaHHbIX,

- pacxoxgeHue LwKasn BpeMeHN B CETAX ONepaTopoB.

10.18.1. OnucaHue TecTa

TeCcT OUEHKM KayecTBa CeTeM CBA3M NPOBOAUTCA MeXay ABYMS
pas3HeCceHHbIMM B MPOCTpaHCTBE npubopamun, CoOeauMHEHHbIMU 4epe3 CeTb
NHTepHeT. NMpn aTOM Kaxabih n3 NnpnbopoB MOXET ObiTb CUHXPOHM3MPOBAH
no N’HCC (ana MAKC EMK-E), nnn no PTP (ana MAKC EMK-E, n MAKC
EMK-B) pans wusmepeHna OOHOCTOPOHHeW 3ajepxku. [lonyckaeTtcs
npoBedeHne Tecta ogHMM nNpuMbopom C ncnonb3oBaHMem wnenda. Lnend
MOXeT ObITb YCTAHOBIIEH KaK CcpeacTBaMu ceTeBOro obopyaoBaHusi, Tak U
cneumanuanpoBaHHbiM ycTponctesom MAKC EMBK.

B pamkax Tecta npoBoaaTCa UBMEPEHUS:

- cpegHen 3agdepXku nepegayvm naketoB gaHHbIX (PD — packet delay);

- Bapvauuu 3agepxku nepegadun naketos, pxkuttep (PDV — packet delay
variation);

- KoahpuumeHTa notepb naketos (PL — packet losses);

- NPOMYCKHOM COCOBHOCTN KaHana nepenayvn AaHHbIX.
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[MpoBegeHne Tecta BO3MOXHO, Kak Npu Hannyinm cuHxpoHmsaumm no N'HCC
unn PTP, Tak u 6e3 Hee. OgHako, B NocrnegHeM BapuaHTEe KOPPEKTHoe
N3MepeHne OQHOCTOPOHHEN 3aEPXKKN He NpeacTaBnseTcsl BO3MOXHbIM, U3
3a pacxoXxgeHunst YacToT BCTPOEHHbIX reHepPaTopOB.

Tononorna «TecTa OLEHKU KayecTBa CeTen CBA3U» MNOKa3aHa Ha
pucyHke 10.30.

CuHxp.HCC CuHxp.PTP

11720

PucyHok 10.30. Tononorua tecta OueHkn KadectBa Ceten Cessn.

[Mpn 3anycke [OBYX «HWXHUX TeCcToB», TEeCTOB C BHeELUHeN
cuHxpoHusaumen, «CuHxp. NTHCC» n «Cunxp. PTP», onepaTop AOMKeH
yAOCTOBEPUTLCS, 4TO 00a Npmnbopa, 1 TECTUPYIOWNIA U yOaneHHbIN, BOLUSM
B CUHXPOHM3aLMIO.

Mpn 3anycke c nopta A B TOnomnorun 3abnokumpoBaH BbI3OB TecTa C
CUHXpoHM3auunen no PTP (nepen 3anyckoMm TecTta BHavane Heobxoaumo
3anyctutb Ha nopty A Tect PTP, ecnn 9T10ro He cpgenatb, TO
CUHXpOoHM3auun He ByaeT). MNpu 3anycke Tecta Ha npubope EMK-B n Ha
nopty A un Ha nopty B TecTtbl c cuHxpoHusaumen no MHCC 6yayr
3abnokunpoBaHbl, BBMAOY OTCYyTCTBUA B Npmnbope nnatel THCC.

10.18.2. OnucaHue pexumoB A>>A, A>>B TecTa OLEHKU Ka4yecTBa
ceTen CBSI3U.

Monb3oBaTenb WMEEeT BO3MOXHOCTb BblOpaTb 4YeTblpe pasfNYHbIX
pexuma (cm pnc.10.30):
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Ecnun BbIOpaH oguvH wn3 gByx BepxHux (A>>B, A>>A), TO
OCYLLECTBNSAETCS Nepexoq Ha TecT Tpaduka, BHa4yane Ha NepByto CTpaHuUy
HaCTpoOeK AaHHOro Tecta nokasaHHasa Ha pucyHke 10.31.

[MapameTpbl HACTPOEK TecTa onucaHbl B nyHKkTax 1.4 n 10.5.

L2 B 1000F 1000F
S3AronNoBOK % OJonNonHWMTE NBHO

YooBEHE A
[ J&aRP-zanpoc
MAC nonyy. 00:01:02:03:04:05
MAC oTnp. O0:50:C2:F9:Ca:d7 |
W]vpoeeHe 3
[ JaBTOMaTHMYEeCKIIA IF nonyd.
IF nonyd. 192,165, 000,201
IF oTnp. lQE.lEB.GGG.EGGE
FOTORBO Ymond . || 10: 56

PucyHok 10.31. TecCT oLeHKM KayecTBa ceTeun CBA3UN 1-9 cTpaHuua HacTpOeK
(oetanbHoe onucaHue B 10.5.3)

Mo ctpenke BnpaBo (Page Right) nepexogum Ha BTOPYH CTpaHULy
HacCTpoekK TecCTa,

f—3F 1000F 1000F
SaroNoBok ¥ [JononHWTENBHO

EL. WMIMepeHKA < A o

Harpyska 0100

Nopor FLR 0.00001

AnvHa nakeTa, b Q064

ONATENBHOCTE QoO:00:10

OByYeHKe, MC 0100

WHTepBan, MC 0100

FOTOED Ymond . || 10:56

PucyHok 10.32. TecT oueHKM KadecTBa CeTen CBA3UN 2-9 CTpaHuMLa HacTpoekK
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En. unamepeHmsa — BbLIOOp eauHWUL, U3MepeHUd, B KOTOpbIX Oyger
BBOOUTbCS 3HA4YeHue B none «Harpyska».

Harpy3ka — BennynHa Harpysku.

Mopor FLR — nopor gns BenuynHbl KOAdouumneHTa notepb Kagpos, Ans
NPUHATUS peLleHNst O NPOXOXOEHUN TecTa.

OnvuHa naketa, 6 - AnvHa KagpoB, BbipaXeHHaa B OawnTax,
reHepupyemsbIX B TeCTe.
OnuTtenbHOCTL — BPEMEHHOW WHTepBan, 3ajaHHbln B dopmaTte

«4Y4:MM:CC», B TeYyeHume KOToporo npoxoaut TecTt. Ecnu 3HayeHwe paBHO
HyMo, TO TecT nget 6eCKoHEeYHo.

O6y4yeHue, MC — BpeMsi B MUINIMCEKYHAAX, KOTOpoe OXuaaeT TecTep
nocne oTnpaskun obyyatowlero Learning kagpa unv ARP-3anpoca oo Hadana
nepenayun TeCToBbIX KaapoOB.

UHTepBan, Mc — BpeMs B MUISIUCEKYHOAX, B Te4EeHMe KOTOPOro Tecrtep
OXuJaeT Bo3BpaTa OTNnpaBfieHHbIX TECTOBbLIX KAAPOB U3 CETU.

Mo kHOMKe «YMOM4.» NPOMUCXOOMUT  MepeycTaHOBKA  HaCTPOEK
3Ha4YeHNAMN NO YMOSN4YaHu, a no kKHonke «lotoBo»(F1l) Mbl BbIXoAMM Ha
CcTpaHuuy pesynbtaTos TecTta (Pnc.10.33)

A—>B 1a00F 1000F

Npowng - ocTan. -
O
NapameTn Kon-go Kozd
T Kaipel - -
Rx Kadphl - -
Tx BanT - -
Vit - -
FDv - -
JafepiKa - -
CTapT || HacTp. 1057

PucyHok 10.33. TecT oueHKM KadecTBa ceTen cBA3U, 1-a cTpaHuua
pe3ynbTaToB TecTa

Haxogack Ha 3TOM CTpaHuue, HaxaB CTpenky BHWU3, MOXHO YyBUOETb
NPOAOSIKEHNE 3TOM CTPaHULbl, NoKa3aHHyt Ha pucyHke 10.34
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B-»B 1000F 1000F

Mpowno - ocTan. -
O
NapaMeTp Kon-go Koz
MNoTepi - -
OW. KaLpkl - -
CRC - -
Funts - -
Jabber - -
Pause - -
CTapT || HacTp. A 10: 57

PucyHok 10.34. TecCT OUeHKM KayecTBa ceTeun CBA3N 2-9 cTpaHuua
pe3ynbTaTtoB TecTa

Mpn HaxaTtum kHonkn «CtapT» (F1) TecT HayHeT WCNOSTHATLCA
CcornacHo BbillenpuBeaeHHbIM HacTpounkam, pesynbtaT byaeT oTobpaxeH
Ha CTpaHW4Kax pesynbTaToB, NoKa3aHHbIX Bbilwe. BeinonHeHne Tecta naer
TOYHO TaK Xe, Kak U npu BbinoniHeHnn Tecta Tpaduka (MNyHKT 1.5 maHyana)

Mpn HaxaTtum kHonkn «HacTtp.» (F2) TecT nepexoaut K CBOUM
HacTponkam (pucyHkn 10.31 n 10.32). Bo Bpems paboTbl Tecta HacTPOMKU
3allUyLLEeHbl OT pedakTUPOBaHUA.

B pesynbTarte Tecta nonyyarTcs crieqylolime pesynbTarhl:

Mpowno — Bpems, npowlellee ¢ Ha4vana 3anycka tecta Tpaduka.

OcTan. — Bpemsi, ocTaBLleecsi 40 OKOHYaHUSA TecTa Tpaduka.

Tx Kagpbl — KONNMYECTBO NepeaHHbIX KagpoB.

RX Kagpbl — KOSIMYECTBO NPUHATbLIX KaapoB.

Tx 6anT — KONIMYECTBO NepenaHHbIX GanT.

Vrt, MOuT/c — Tekywas CKOpoCTb TecToBOoro Tpaduka. CyeTymk
oTobpaxaeT nHpopmaLmo TONbKO BO BpeMA NPoOBeAEeHUs TeCTa.

PDV, HC — 3Ha4yeHne cpeaHero nakeTHoro 4xutrepa.

3agepKKa — 3Ha4YeHne 3a0ePXKKN.

MoTtepu** — KonNMYecTBO MNOTEPsIHHbIX 6anT, paBHOE pasHuue Mexay
nepegaHHbIM U NPUHATBIM KONMYECTBOM, oTObpaxaeTca B crtonbue «Kon-
Bo». B ctonbue «Koach.» otobpaxaeTcs koaPuUneHT noTepsb.

Ow. kagpbl — obuiee KONMYECTBO MNPUHATBIX KagpoB C OLMbKamu
(Runts, Jabber, CRC), otobpaxaeTtca B ctondoue «Kon-Bo». B crtonbue
«Koadh.» oTobparkaeTca KO3 PUUNEHT OLLNBOK.

CRC — Konn4yecTBO NPUHSATLIX KA4POB C OLUMBOYHOM KOHTPOSTbHOW CYMMO.
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Runts — KONWYecCcTBO NPUHATbLIX KagpoB ANWMHOW MeHee 64 6Gant cC
NpaBuITbHOW KOHTPOSIbHON CYMMOW.

Jabber — konuyecTBO NPUHATBLIX KagpoB AnuHon bonee 1518 6aunt cC
HernpaBUNbHON KOHTPOSIbHOW CYMMOW.

Pause — obLiee KONMYeCcTBO KagpoB naysbl.

** MpumeyaHue: Bo Bpems NpoBeaeHUss TecTa 3Ha4YeHMe NoTepb Aaxe
NpU NX OTCYTCTBMM MOXET MOKa3blBaTb BENNYUHY, OTIIMYHYKO OT HYIS, YTO
CBA3aHO C 3ajepXkamun nepefadn MH@opmaumm B KaHane, a Takke B
nepegaroLLemM 1 npueMHom bydgepe.

10.18.2. OnucaHue pexumoB Syncr.GNSS, Syncr.PTP TecTa OueHKu
KayecTBa ceTeu CBA3M.

B cnyyae Bblbopa HWXKHUX OBYX PEXMMOB CO CTPaAHUYKM TOMOJSIOrUW,
OyayT BbINOSHATLCA aCUMMETPUYHbIE TeCTbl [ABYX MPOCTPaHCTBEHHO
pasfeneHHbIX Npnbopos, Ha KOTOPbIX LOMMKHa ObiTb O4HA M Ta Xe Bepcud
MO, koTopble AOMKHbI OblTb rOTOBbI K CUHXpOHM3auun no M'HCC wmnu no
PTP.

Mpn BbIGOpPE TECTUPOBAHMS NPUBOPOB CUHXPOHU3NPOBAHHbLIX MO
HCC oTtobpaxaeTtcsa cTpaHunua, nsobpaxeHHasa Ha Puc.10.35

100F |B-»R 100F
TecT OKCZC acwuu. Toad GPS
$ CHMHXPOHKMI anmAa GFS Halka

KonMY4eCTBED CNY THHMKOE 020
Kon-BO aKT.CNYTH. 0oy

. CWHXPp.GFS Ha ya.npubope
IF anpec Moz, 168.001.2473
[ INpoeepiTe IP-agpec

CTapT || HacTp. 41500

PucyHok 10.35. TecT oueHKkM kayecTBa ceTeun CBA3U 1-9 CTpaHuua pexuma
TecTa npu cnHxpoHusauumn ot N'HCC

Kentein uBeT ykasaTens CUHXPOHM3aUuM yKasblBaeT Ha OTCYTCTBME
MHgopmaunn. KpacHbi UBET nokasblBaeT OTCYTCTBME CUMHXPOHU3aLUMUW Ha
npudope. Ecnun uBeT 3eneHbIn — 3Ha4YUT NPUOOP CUHXPOHU3NPOBAH.
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IP-agpec BTOporo npubopa MOXET OblTb W3MEHEH OMepaTtopom,
O[HaKO ecrnv agpec ykasaH HeBepHO M CBA3b MO 3TOMY agpecy npubop
YCTaHOBUTb HE MOXET, TO BO3MOXHO 3aBuCaHue npubopa Ha HEeCKOSIbKO
AecaTtkoB cekyHa. Bo wusbexaHune 9TOro, Ha CTpaHULE €eCTb CTpoKa
«lMpoBeputb IP-agpec». Heobxogumo cHavyana ybeamTbcd, 4TO agpec
BTOpPOro npubopa ycTaHOBMNEH NPaBuibHO, YTO AaHHasN NoACEeTb agpecyeTcs
C 3TOro agpeca, — W TONbKO MOCSe 3TOro paspeLlunTb NpoBepky IP-agpeca
BTOpoOro npubopa.

[MapameTp IP-agpec nokasbiBaeT, MO KakoMy agpecy «Haiuy» npudop
mwet BTopon npubop AN acMMMETpUYHOro  TectupoBaHud. OH
3anpalumBaeT ero no 3ToMy agpecy W, ecnu Tam npubopa HeET, UM He
coBnagatoT Bepcum O, To cTpaHuua npumMeT Bua kak Ha Prnc.10.36

100F |B-3F 100F
TecT OKCC acum. Tpad GPES
$ CHMHXPOHKMI anmAa GFS Hawa
KonMY4eCTBED CNY THHMKOE 011
Kon-BO aKT.CNYTH. 003
. CWHxPp.GFS Ha ya. npubope
IF aapec 192,168, 000,100
MiNpoeepmTe IF-afpec
HegepHbld aipec IF
HeT CBAZW C WA.VCTPR.
CTapT || HacTp. L1056

PucyHok 10.36. TecCT oLeHKM kayecTBa ceTeun CBA3U 1-9 CTpaHuua pexuma
TecTa npu cnHxpoHusauum ot FTHCC — cnyyan, korga 2-n npmbop
OTCYTCTBYET

Ha pucyHke 10.36 nokasaH crydan, korga Ha «Hawem» npubope
NPOMCXOAUT MNOUCK CMYTHUKOB, B TOM COCTOSIHUW, 4YTO OTOOpakeHO Ha
pUCyHKe, BUOHO 11 CMNyTHWMKOB, M3 HUX aKTUMBHO TOSNMbKO 3, TaK Kak Ans
CUrHanoB ocTtanbHbiX 8 CNYTHUKOB COOTHOLUIEHWE CUrHamn/LUyM CrULIKOM
Hu3koe. NockonbKy C «Hawero» npubopa He BuaeH BTopon npubop (TOT,
yen |P-agpec 3anMcaH Ha 9KpaHe), B cBOOOQHOM Mofe BHU3Y BblOaHO
coobLleHMe 0 TOM, YTO CO BTOPbIM NPUOOPOM OTCYTCTBYET CBS3b.

[Mpn OTCYTCTBMM CBA3WN, UKOHKWU XEmNTble, KOorga HET CUHXPOHMU3aLumu,
MKOHKN KpacHble, Korga Ha nopTy eCTb CUHXpoHM3auus no PPS — oHwu
ctaHoBATCA  3eneHbiMn.  CUHXpoHM3auuss no PPS HaynMHaeT
yCTaHaBnMBaTbCA TOSMbKO MOCMe Toro, Kak npubop yBuauUT He MeHee 4
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CNYTHWKOB, MpU4YeM - C XOPOLUMM Ka4vecTBOM. Bua cTpaHuubl nokasaH Ha
Pnc.10.37.

100F |B-3F 100F
TecT OKCC acum. Tpad GPS
$ CHMHXPOHKMI anmAa GFS Halia
KonM4eCcTBES CNYTHHKGCE 020
Kon-BO aKT.CnYTH. 0oy
. CWHXp.GFS Ha ya.npubope

IP ajpec Moz . 168.001.2473
[ INpoeepiTe IP-agpec

CTapT || HacTp. 15 00n

PucyHok 10.37. TecCT oUeHKM kKayecTBa ceTeun CBA3U 1-9 CTpaHuua pexuma
Tecta npu cnHxpoHusauumn ot N'HCC. Koraa obe MKOHKM B Nonsix ctatyca
CUHXPOHM3aLNKN ropsAT 3eMeHbIM, MOXHO Ha4yMHaTb TEeCT.

[Mpy 3TOM oOCyLlecTBNAETCA nMepexo] Ha CTpaHuubl HaACTPOeK,
onucaHHblX B nyHkte 10.18.2. N3 atmx cTpaHuy TOXe no KHonke F1
OCYLLECTBNAETCA Nnepexos Ha BbINOSHEHMEe TecTa

[0 OKOHYaHMM TecTa Ha 9TUX CTpaHWUax BbIBOOATCA pes3ynbTathl
TeCTUpPOBaHUA (Ha OBYX CTpaHuuax, Mexay KOTOPbIMU MOXHO nepexoauTb
no «Ctpenke Beepx» n «Ctpernke BHU3»), pucyHkmn 10.38 n 10.39.

- | 1000F 1000F

ELY CTATHMCTHME A MO0 0 AWML KEL

NMpowng 00:00:13 OcTan. 00:00:00
D TecT YoNewHo nNporieH.

NapameTp Kon-go Koz

Tx Kalpbl 1495617

Rx Kadpbl 1495617

Tw BanT Q5719488

Wit : TO0 . OMAT A

POV, HC -0

NoTepK 0 0L 00000
CTapT ||HacTp. 1420

PucyHok 10.38. TecCT oueHKM KayecTBa ceTeun CBA3KN 1-9 cTpaHumua
pes3ynbTaToB TecTa npu cuHxpoHusauum ot MTHCC.
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L-sR 1000F 1000F
ELY CTATHCTMEA M=o 0 ALAL YEL
NMpowng 00:00:13 OcTan. 00:00:00
D TecT YCNewHo nporieH.
NapameTp Kon-go Koad
OW: Kaapsl 0 0L 00000
CRC 0 0. 00000
Runts 0 0. ooaon
labkber 0 0. 00000
Pause 0
SadeprKka b ns
CTapT ||HacTp. (1420

PucyHok 10.39. TecCT oueHKM KayecTBa ceTeun CBA3N 2-9 cTpaHuua

pes3ynbTaToB TecTa nNpu CUHxpoHusauum ot MTHCC.

[Mona pesynbTaToB Tecta onucaHbl B nyHkTe 10.18.2, HO K HUM
pobaeneH elle oauH napameTp - «3agepka», OTOOpPaKeHHbI BHU3Y
BTOPOM CTpaHuubl, OH npeacTaBnsieTr cobor acUMMETPUYHYIO 3aOepKKY,
CYLLECTBYIOLLYIO Mexay AByMA npnbopamu.

[Mpn cuHXpoHu3aumm no PTP TectupoBaHue wnaoeTr HEMHOro nmno-
apyromy. [lepBasi cTpaHuua TecTa MNpu 3TOM BbIMAAUT Kak Ha PUCYHKe

10.40.:

100F

B-=F

TecT OKCC acwm. Tpad.PTP

100aF

IF aapec

AT M

PTP

» CUMHXPOHWIAUWMA FIF Hawa
. CWHxp.PTP Ha ya.npubope
Moz, 168,000,100
[ INpoeepiTe IP-agpec

SA10:39

PucyHok 10.40. TecCT oUeHKM kKayecTBa ceTeun CBA3U 1-9 CTpaHuua pexuma
TecTa Npu CUHXpPOHU3auum ot PTP
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[Mpn HaxkaTum «PTP» (F2) Mbl nepexoanm Ha HacTporkn Tecta PTP.

Mpn HaxaTtm «Acum» (F1) Mbl NepexogMm Ha aCMMMETPUYHbIA TecT
Tpaduka, oTkyga npu  Haxatum «Crtapt» (Fl) ™Mbl HaynHaem
acUMMETPUYHBIN TecT, a no «Hactp» (F2) nepexoanm Ha HaACTPOWMKKN TecTa,
Puc. 10.41.

fA-oR 1000F 1000F

by SAronNoBoK  MCx0o0 AL Y 2

YDOBEHE 2
IF nonyy. 192,168,000, 201
IF oTnp. 192 .165. 000,200 F
[ |Tos/Precedence
Tos
Precedence J
FOTOED YMond . |14 30

PucyHok 10.41. TecCT OLEeHKM KayecTBa ceTeun CBA3UN 1-9 cTpaHuua HacTpOoeK
npv cUHXpoHm3auum ot PTP

3 aTon CcTpaHuubl NO CTpenke BMNpaBO OCYLWECTBSETCH nepexoq Ha
CrenyrLLyo CTpaHuuy HacTpoek, pucyHok 10.42.

B3R 1000F 1000F
]_V JonoNHUTEeNbHO W =0 0 AL LA “{3
EL. WM3IMEpREHMA < A -
Harpyska 0010

Nopor FLR 0. 00001

AnvHa nakeTa,6 0064

FroToOBO Yony . |14 30

PucyHok 10.42. TeCT OLEeHKM KayecTBa ceTeun CBA3U 2-9 CTpaHuua HacTpPOoeK
npu cUHxpoHusauum ot PTP
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[anee — Ha cTpaHuLy HacTpoek Bxoasdiero npubopa (Puc. 10.43) n

A-a2k 1000F

1000F
24 saronceok Bxoasuwmin Pl

YPOBEeHE 2

IP nonvy. 192,168,000, 200
IP oTnp. 192 .168. 000,201 F
[ |Tos/Precedence
ToS
Precedence

[OTOEOC

W
YMond, |14 30

PucyHok 10.43. TecT oueHKM KadecTBa ceTen CBA3UN 3-9 CTpaHuMLua HacTpoek
npv cUHXpoHm3auum ot PTP

N, nanee (Puc 10.44) — Ha cTpaHuuy «[JononHuTenbHO Bxoasawminy

-3 R 1000F 1000F
j;Y‘ JononHUTenbHO Bxod A )YEL
EL. WIMeEpeHKA < % >
Harpyska 0010

Nopor FLE 0. 00001

AnvHa nakeTta,b D064

[OTOEOC

Yond . (<114 :31

PucyHok 10.44. TecCT OLEeHKM KayecTBa ceTeun CBA3UN 4-5 CTpaHuua HacTpPOeK
npv cUHXpoHm3auum ot PTP

[anee no cTpenoyke BNpaBO Ha MOCMEOHIOK CTPaHULYy HaCTPOEK
«Obuwee, Puc. 10.45.
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-3 1000F 1000F
Ty Puee T
ANMTEenbHOCTE Q00010
ObyYeHWe, MC 1000
MHTepBan, Mo 2000

Hanp. nepegadi < 062 3
FOTOBO YMond. (LA 12:45

PucyHok 10.44.1 O6Lwmne HacTponkmn TecTa OLEHKN KadecTBa CETEN CBA3N
npu cUHxpoHusauum ot PTP

Mo HaxaTuo «l'oToBO» (F1) MOXHO NepenTn Ha CTpaHuLy pe3yrbTaToB

Tecta (Puc.10.44.2), otkyna yxe no «Ctapt» (F1) ocywecTtenserca 3anyck
TecTa.

100F |[EB-3F . 100F
ELy CTATHUCTMEA M=o 0 AL IA %EL
Npowno OcTan.
O
NapaMe T Kon-go Koad
Tx Kafptl
Rx kalpbl
Tw GanT
Vit
FOY
NoTepw
CTapT HacTtp. ||CT.PTP (<011 :04

PucyHok 10.44.2 CtpaHuua 3anycka TecTa OLeHKN KadecTBa ceTen
CBA3U NMpu cUHXpoHmn3aummn ot PTP.

[Mpn paboTe ¢ TECTOM aCMMM. TECTUPOBAHUSA C CUHXPOHM3aumen no PTP
nepeg 3anyckom TecTa Heobxoammo 3anyctutb Tect PTP Ha nopty A
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(kHonka F3). Koraa Ha Tonbape 3aroputca curHan, 4yto tect PTP paboTaer,
MOXHO 3anyckaTb TecCT.

10.19. TectnpoBaHue nepepayuvm BugeogaHHbix VDI IPTV
NMpumeyanune: Tect «MDI» aBnseTca onuuen npnbopa «08-1PTV».

Tect MDI mMoxeT OblTb WCNOMb30BaH B KavecTBe WHCTPYMeEHTa
NepBUYHOM OMArHOCTUKN W NoKasaTesid KayecTBa nepefayv BUAEOAAHHbIX
yepes ceTb. [ecT peanu3oBaH B COOTBETCTBMU C pekoMeHJaunewn
RFC 4445, onepupyeT OBYyMA  U3MEPSAEMbIMU  XapaKTepUCTUKAMMU:
koadppuumeHTom notepb (MLR) n koaddmumneHToM 3agepxkm (DF).

Bua meHio «Tect MDI» nokasaH Ha pucyHke 10.45.

1000F 1000F
CTATUCTHEKA MD T
NapaMeTp IHAYEHKWE
Npowno 000005
OCTanocCh QO 00:00
DF 0.03869
MLE. i
Rx kKadpebl 89286
(g 6. 100MEMT
CTapT || HacTp. W17 45

PucyHok 10.45. Tect MDI

10.19.1. HacTpowuku tecta MDI

3aknagka «UNI»

Bce napameTpbl onpegenstoTcsa B COOTBETCTBUM C  HACTPOMKaMMu
napamMeTpoB MHTEP(ENCOB TEKYLLErO NopTa.

CKOpoOCTb — YCTaHOBMIEHHAas CKOPOCTb Mepefayn AaHHbIX Mexay
npnbopom n DUT.

[dynnekc — yCTaHOBMEHHbIN PEXUM AYNIIEKCHOCTU Mexay npnbopom un
DUT.
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Tun uHTepdenca — TN YCTAHOBMEHHOro OM3NYECKOro MHTepdenca
mexay npmbopom n DUT.

3aknagka «3arosioBOK»
3aknagka coaepXuMT OAMHaKOBbIE MOSMS HACTPOEK AN BCEX TECTOB C
reHepauuven Tpadpuka. OnmcaHme HaxogmTcs B nyHkTe 10.5.3.

3aknagka «[JononHUTenbLHoO»

OnutenbHOCTbL — BpEMEHHOW UMHTepBarn, 3afdaHHbli B  dopmaTte
«4Y4:MM:CC», B TeYyeHume KOToporo npoxogut TecTt. Ecnu 3HayeHwe paBHO
HYMo, TO TecT naet 6eCKoHeYHo.

EQ. u3amepeHunss — BbIOOp eOMHUL, M3MEpPEHUs, B KOTOpbIX OyaeT
BBOOMTLCA 3Ha4YeHue B nore «Harpyska».

Harpyska L4 — BenimynHa Harpysku.

Mopor MLR — nopor gna BenuyuHbl KoadpduumneHTa notepb Kagpos,
ANS NPUHATUS peLleHnst O NPOXOXAEeHUU TecTa.

OnuHa naketa, © — A4nvMHa KagpoB, BblpaXeHHass B 6GaunTax,
reHepupyemsbix B TecTe.

O6y4yeHne, MC — BpeMsd B MUNNUCEKYHAAX, KOTOPOE OXuOaeT TecTep
nocne otnpaBku obyyatowero Learning kagpa nnu ARP-3anpoca go Havana
nepegadn TeCToBbIX KagpoB.

10.19.2. CtaTtucTtuka tecta MDI

B MeHIo cTatncTukmn Tecta otobpaxatTcs crieayroLwime nons:

Mpowno — Bpems, npoweauee ¢ Hadana 3anycka tecta MDI.

OcTtanocb — Bpemsi, ocTaBlLLeecss 40 OKOH4YaHusA Tecta MDI.

DF — koadhpuumeHT 3agepxkn. Bo Bpems npoBedeHus Tecta wuaet
HenpepbIBHOE YTOYHEHME KOadhbuLumeHTa.

MLR — KoahpuumMeHT noTepb, y4UTbIBAKOLWMA KaK NOTepsiHHble Kagpbl,
Tak W Kagpbl, Npuweawmne He no nopsaky. Bo Bpems nposeneHus TecTta
naoeTt HenpepbiBHOE YTOYHEHME KoadpbuumeHTa.

RX Kagpbl — KONMMYECTBO NPUHATBLIX Ka4pOB.

Vrx — cpegHee 3HadeHWe CKOPOCTUM TeCTOBOro Tpaduka Ha npueme,
paccynTaHHoe Mo YpPOBHWO 4 3a nocnegHun CekyHOHbIn BpeMeHHOM
WHTepBarn.

10.20. LLinend

[Mpnbop nogkntoyaeTcs K ceTu UMM CEeTEBOMY YCTPOMUCTBY MO CXEME,
npeacrtaBneHHon Ha PucyHke 10.46. lNpubop nossonseT obpasoBbiBaTb
OZIHOBPEMEHHO [Ba He3aBUCUMbIX LWrenda Ha obounx nopTax, NMnMbo wnend
Ha O4AHOM MOPTY, Ha APYroM — NoByI0 ApYryto BO3MOXHYK (PYHKUMIO.
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10.20.1. HacTpouka wneuda, 3aknagka «Oowme»

dyHkumsa «lnenc» nossonseTr BbLINONHATL TecTupoBaHwe ceTu 6es
M3MEHEHNA €€ HaCTpOoeK, KOTOPOEe MOXET OCYLUECTBNATLCA Ha pasHbiX
ypoBHAX mogenu OSI:

— Ha (pM3nyeCcKoM ypoBHe: BCE BXOoAsdLUMe Kagpbl 3aBOpavMBalOTCA B
obpaTHOM HanpaBneHun 6e3 N3MeHeHUs1 CTPYKTYPbI.

— Ha KaHanbHOM YpPOBHe: BXOoAdllMe Kagpbl 3aBopayMBalOTCA B
obpaTtHoM HanpasneHun. Npu 3aBoOpoTEe MOXET OblTb BKIIOYEH aNirOpUTM
3ameHbl MAC-agpecoB WUCTOYHMKA W MonyyaTens, a Takke arnroputm
nepectaHoBkn MAC-agpecoB. Kagpsbl, cogepxalime ogMHakoBble 3Ha4YeHnd
nonen MAC-agpeca MUCTOMHUMKA W nonydvatens, a Takke kagpbl OAM un
3anpocbl ARP, kagpbl rpynnosBon nepegayu (Multicast) dunbtpytotcs
XeCcTkMMn unbTpamu Npu npuemMe M He 3aBopaymBalroTCcsd B 0OpaTHOM
HanpasneHuw.

— Ha cCeTeBOM YpOBHe: BXosLMe Kaapbl 3aBopadnBatoTcsi B obpaTHOM
HanpasneHun. Npn 3aBopoTe MOXeT ObITb BKIIOYEH anroputM 3amMeHbl |P-
afpecoB WCTOYHMKA M nofiydatens wnv  anroputMm nepectaHoBkn IP-
agpecoB. [lpyn BKMOYEHUM wWenga ceTeBOoro YpPOBHS YCTaHOBKM [N
anropuMTMOB MNepecTaHOBKM UM 3aMeHbl Nosien Kagpa, COOTBETCTBYHOLLMX
KaHanbHOMY YPOBHIO, Takke SBMNATCA OENCTBUTENbHLIMN.

\ \r:@
_//—ifl_ 'I‘“I-:__ﬁ\\

— S\

/
2

YW A4
LLinend

MAKC-EMK

= l

PucyHok 10.46. Cxema nogknioyeHus B pexunme LLnend
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Crtatyc — none BKNYeHWe M BblibOpa YpPOBHS, Ha KOTOpoM Oyaer
ocywectBnATbCa yHKuna «LWnend». CmeHa pexmma ocyliecTBnsieTcs
nepebopom no knaeuwe «BBog», nunbo knaBuwamn «BneBo» U
«BnpaBo». [None MoxeT npyHUMaTh 3HaYeHUs:

BbikrntoueH — BolknodeHne pyHkumn «Lnendo»;

YpoBeHb 1 — BKtoYeHne uamyeckoro wnenda;

YpoBeHb 2 — BKITOYEHNE KaHanbHOro wnenga;

YpoBeHb 3 — BKIIlOYEHNE CeTEBOroO LWnendga;

YpoBeHb 4 — BKIIlOYEHWE TPaHCMOPTHOrO LWnenda.

CmMmeHa pexuma nponcxoguT no HaXxaTUo KHOMKU «3aaaThb.
Mpn BKIOYEHHOM LWNende noboro YpPOBHSA HACTPOWMKU  YPOBHEWN
lwnenda 6noknpyoTca U 4OCTYMHbI TOMNBKO A4S NPOCMOTPA.

10.20.2. HacTpouka wnencga BTOpOro ypoBHA

Mpn BKNOYEHMN LWINenda BTOPOro YpPOBHA aBTOMAaTUYECKU aernaeTcsa
nepecrtaHoBka noneun kagpa MAC-agpec UCTOYHMKA M nonyyartens mexay
cobown, ecnu He ycTtaHoBneH dnar «3ameHa MAC».

3ameHa MAC - npu ycTaHOBKe (priara HanpoTUB  Moneu
«OtnpaButenb» u «lMonyyatenb» npoucxoant 3ameHa MAC-agpecos
MCTOYHMKA M nonyyaTtens B NpuHATLIX Kagpax Ha MAC-agpeca nctovHuka u
nonyyarens, 3agaHHble B COOTBETCTBYIOLLMX MOSISAX.

OtnpaBuTtenb — 3agaeT HoBbIM MAC-agpec oTrnpaBuUTENS.

MonyyaTtenb — 3agaet HoBbIM MAC-agpec nony4yarens.

VLAN — donar BkntoyeHus 3ameHsl ngeHtndukatopa VLAN - VID. lNone
VID B NpUHATOM Kagpe 3aMeHAeTcAa Ha 3HayeHuMe M3 COOTBETCTBYIOLLErO
nong.

MpuoputeTr — 3ameHa npuopuTeTa nepegaBaemMoro Tpaduka (ons
ctraHgapta |IEEE 802.1p). lNone PCP B npuHATOM Kagpe 3aMeHseTcs Ha
3HayeHne U3 COOTBETCTBYHOLLEro non4.

10.20.3. HacTpouka wnenca TpeTbero ypoBHs

[Mpn BKMOYEHUN Wrenda TpeTbero YpoBHA aBTOMATUYECKU [enaeTcs
nepectaHoBka nonen kagpa IP-agpec MCTOYHMKA WM nonyyatena mexay
cobon, ecnun He ycTaHoBMEeHbl onary «3ameHa I1P».

3ameHa IP — npu yctaHoBke ¢hnara HanpoTme nonen «OTnpaBuTenb» U
«Monyyatenb» nponcxogut 3ameHa IP-agpecoB UCTOYHMKA U nony4vaTens
B NPUHATbLIX Kagpax Ha IP-agpeca UCTOYHMKA U nonydaTtens, 3afaHHble B
COOTBETCTBYHOLMX MONSIX.

OTnpaBuTenb — 3agaeT HoBbIN IP-agpec oTnpasutens.

NMony4yaTenb — 3agaeT HOBbIN IP-agpec nonyvaTens.

ToS/Precedence — yctaHoBKa dnara BKNYaeT 3ameHy ToS baunTta
napameTpoB QOoS. Npwu BkNoYeHUM pnara 6rnoknpyetcs yctaHoska DSCP, a
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ee 3HadeHue urHopupyetcs. [logpobHoe onucaHme nonen cm. RFC 791.
HassaHune 6utoB B ToS 6ante npusegeHbl B Tabnuue A.1 MNpunoxeHnsa A.

ToS — none 3agaetr HoBoe 3HadyeHume 6utoB TO-T3 B ToS OawnTte.
OTtobpaxaeTcss B ABOUYHOM ddOpMe U MOXET npuHmmaTtb 3HaveHust 0000,
0001, 0010, 0100, 1000.

Precedence — 3apaet HoBoe 3HadeHue Outbl PO-P2 B ToS 6Gawnte.
MoxeT npuvHuMaTb 3HadyeHna ot 0 go 7. CoOoTBETCTBUSA 3HAYEHUN U
Ha3BaHWN NPUOPUTETOB NpMBeaeHbl B Tabnuue A.2 NMpunoxeHnsa A.

3ameHa DSCP - ycrtaHoBka cpnara BknovaeT 3ameHy DSCP 6GanTta
napametpoB Qo0S. [lpn BkMwYeHun dcnara 6noOKMpyeTcs YyCTaHOBKA
ToS/Precedence, a ee 3HayeHne nrHopupyetcs. HassaHua 6utos B DSCP
6anTe npueeaeHsbl B Tabnuue A.3 MNMpunoxeHus A. lNone MoxXeT nNpuHUMaTb
3HayeHne oT 0 pgo 64 wn otobpaxaetr 6 crapwmux 6ut DSO0-DSS5 13
COOTBETCTBYIOLLEro GanTa 3aronoBka kagpa B ABOWYHOW dhopme. Takke
oTobpaxaeTtca nutepHas abbpesuatypa ([MogpobHoe onucaHne cwM.
RFC 2474, RFC 2597). CootBeTcTBMe 3HayeHMM W HasBaHun DSCP
npuBeaeHbl B Tabnmuax A.4 un A.5 lMpunoxeHns A.

10.21. TpaH3uT

B pexume «TpaH3UT» MOXHO KOHTPONMpoOBaTb M aHanuanmpoBaTtb
Tpadumk onTmyeckoro u anektpuyeckoro Ethernet. MNMpnbop MAKC-EMK-X
HeobXoaMMO MOAKIIYMTL B paspbiB Mexay OABYMS ydacTkamu cetu, nimbo
ceTeBbIMW YCTPOMUCTBAMW KaK Mnoka3aHO Ha pucyHke 10.47. [lpn 3Tom
Tpaduk, NPMHATLIN ¢ NopTa A, nepeHanpasndeTcd B nopT B, a c nopta B — B
nopt A. Pexum «TpaH3uUT» MOXHO MCNonb3oBaTb Takke And
npeobpasoBaHna opHoro cTtaHgapta Ethernet B gpyron. Tak MOXHO
TpaHcnmpoBaTtb ontuyeckun 1000BASE-X Ethernet B anektpudeckun 1000
BASE-T Ethernet u gpyrue.

BkrtovyeHne dyHKUuMM «TpaH3UT» NpoMCXoauT npu  YCTaHOBIIEHHOM
Gnare «TpaH3UT» Npu BXoAe B OOHOUMEHHbLIN MYHKT MEHI0 (CM. PUCYHOK
10.47).
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PucyHok 10.47. Cxema nogkroveHns B pexume TpaH3nT

CTaTUCTUKY NO  MPUHATBIM U MNepedaHHbiM  Kagpam  MOXHO
npocmaTtpuBaTb B MeHio «CTaTucTukar». Ecnmn ckopoctu coeanHeHns OByx
MOPTOB pasnu4yaloTcs, AOMycKalTca NoTepun Kaapos Npu nepegade ¢ nopra
c GonblLIe CKOPOCTbIO COeANHEHNS B NMOPT C MEHbLLEN CKOPOCTHLIO.

CKOpOCTU Ha MpuemMe U Ha nepedade Ons o6oOMX MOPTOB B pexunme
«TpaH3nUT» MOXHO NpocMaTpuBaTh B MeH0 «CTaTUCTUKa».

10.22. YnpaBneHue wnendom

C nomowbk  QyHKUMKA  «YnpaBrneHue  wnencgpom» - MOXHO
npocMatpuBaTb NapamMeTpbl UHTepdenca yaaneHHoro npubopa MAKC-
EMK-X  unn MAKC-EMBK, a Takke ocywecTtBnaTb HaCTPOWKY 3TUX
napameTpoB. PyHKUMA Heobxoanma Ons nepBOHaYasibHOW KOHUrypaumm
nutepgenca MAKC-EMBK. NMpun HeobxogmMmocTn noaknoveHnsa K npudopy ¢
HEenU3BeCTHbIMW nNapamMeTpaMmn WHTepdenca MOXHO BOCMOMNb30BaATLCH
cHbpOCOM K 3HAYEHUAM MO YMOSYAHWUIO.

Mopt pgpyroro npubopa, napameTpbl UHTepdenca KOTOpPOro
NNaHMpyeTCcsl U3MEHATb, HEOBXOAUMO COEAUHUTL NaT4y-KOpPAOM C NopToM A
nnn B npmnbopa MAKC-EMK-X, nn6o no cxeme «Cx», npeacraBrneHHON Ha
pucyHke 10.8. [lepBbin BapuaHT Heobxoaum AOnst  KoHdurypaumm
nutepdgenca MAKC-EMBK ©6e3 wncnonb3oBaHna [1K un  nporpammel
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yOarneHHoro ynpasneHus. Bropon BapnaHT nogonget angd pekoHdurypaumm
yOarneHHoro ycTpoucTBa.
Bug meHio pexxuma «YnpasneHue wriendom» nokasaH Ha pucyHke 10.48.

1000F 1000F
YMNpasneHne Wnergom
IF ajpec Moz, 168,000,200
(3 He CoeflMHEH

Coen. Yiond . |14 31

PucyHok 10.48. YnpasneHue winengom

[na nogknoyeHns K nopTy yaaneHHoro npubopa HeobxoaMmMo B MEHHO
ynpasneHua wrnengom B none «IP apgpec» BBecTu |P-agpec nopTa
yaaneHHoro npubopa, panee Haxatb «Coea.». [locne ycTaHOBKM
COeNHEHNs cTaTyc U3MeHNTCA Ha «CoeAnHEH».

CraTtyc Tecta otTobpaxaetca nog nonem |P apgpeca, nokasbiBaeT
TEeKyllee COCTOSHME MOAKMIYEHUs K ydaneHHoOMY nopTy U MOXeT
NPUHUMATbL creayroume 3Ha4YeHUs:

— He coeguHeH — coeanHeHnst ¢ NOPTOM HE YCTaHOBNEHO;

— CoeanHeHue — BLINOSTHAETCS YCTaHOBKA COEANHEHUS C MOPTOM;

— CoeauHeH — coeHEHNE C NOPTOM YCTaHOBJIIEHO;

— HeT cx — nponana cnHXpoHu3auus ¢ NMMHUEN;

— Mpobnema ypan. ycTpouMcTBa — TMNOTEPAHO COeOMHEHME C
yaaneHHbIM YCTPOMCTBOM, NMBO yaaneHHoe YCTPOMUCTBO HE SABNSieTCS
npnbopom MAKC-EMK-X nnn MAKC-EMBK.

[mMaBHOE MeH  pexuma  ynpaeneHus  wnendomMm  CoAepXuT
dYHKUMOHArbHbIE KNaBULLK:

YMony. — BbinonHUTb cbpoc IP agpeca B none «IP agpec» no
YMOJTYaHUIO.

Coepn. — yCTaHOBUTL COEANHEHME C yaaneHHbIM MNOPTOM.

OTcoep. — npepBaTtb cCoeANHEHNE C yaarieHHbIM MOPTOM.

FoToBO — NepenTn K NnapameTpam yganeHHoro nopra.
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[ns nepexona K HacTpomkam nopTa yaaneHHoro npunbopa Heobxogmmo
HaxaTb «loToBO», Mnocne 4Yero OTKPbIBAETCA MEHK MNapameTpoB
NHTEPJENCOB, coepXxalee 3Ha4vyeHus and wuHtepdenca yoaneHHoro
npubopa, aHanorn4yHoe B pasgene «lMapameTpbl nHTepcgencoB» (cm. n.
10.23). lNpuMMeHeHne yCTaHOBMEHHbLIX HACTPOEK Ha yganeHHoMm npubope
NPOUCXOAUT MO HaXaTu KHoMKM «3apaTtby». [locrne 3Toro coeamHeHue C
yaaneHHbIM NpnbopoM npepbiBaeTcs, ganee npoMcxoaut aBTOMaTUYECKUN
nepexoq B MeHw Bblbopa TecTtoB. [lpu Haxatum «HacTp.» B MeHIo
napameTpoB WHTepdenca yaaneHHOro nopTta nNpPoOUCXoAUT nepexon K
rMaBHOMY MEHIO pexuma ynpasfieHns wriendom.

10.23. CtaTnucTHKKa

Mpnbop HakannmMeBaeT CTATUCTUKY MO MPUHATBIM U  OTNPaBIiEHHbIM
Kagpam C pasgerneHneMm nHgopmauuu rno ypoBHAM, MO TUNaM Kagpos, Mo
pasMepam KagpoB, a Takke owmnbovHbIM Kagpam. Bug meHio «Ctatuctuka»
nokasaH Ha pucyHke 10.49,

1000F 1000F

Pazmep KalpoB ¥ OWWBKKM KaipoE
Obupie ¥ CkopocTe Y TWNbl Kagpos

NopT A NopT B
Ex Kalpbl 165 habhbd16aY
Tx kadpe | 536564169 165

Rx BanT 10560 169036024
Tx GawT | 369038024 10560

[ JAETOMATHMHECKDE OBHYNEHKE
Copoc (ER14:46

PucyHok 10.49. CtatucTtuka
10.23.1. MapameTpbl MeHIO «CTaTUCTUKa»
Cratuctuka «O6wme»
B nonax otobpaxaeTcsi KONMMYECTBO MPUHATBLIX U NOSMYyYEHHbIX OaHHbIX
no noptam A un B, BbipaxxeHHOe B 6anTax 1 B Kagpax.
Rx Kagpbl — YMCNO NPUHATLIX KaapPOB.

Tx Kagpbl — YMCNO NepeaaHHbIX KaapoB.
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RX 6auT — yncno npuHATbIX 6anToB.
Tx 6@anUT — YnCcno nepeaaHHbIX 6anTos.

ABTOMaTn4yeckoe OOHyreHuWe — npu  YCTaHOBIEHHOM donare
ocywiecTBnaeTca cbpoc BCeuM CTaTUCTUKU MPU KaxJOM HOBOM 3arycke
nwoboro Tecta ¢ reHepaumen Tpadumka («RFC 2544», «Y.1564», «TecTt
Tpadmkay, «[MakeTHbIN BKUTTEP», KMHOrONOTOYHOCTbY», «BERT»).

[Ona cbpoca BCex HaKOMSEHHbIX 3HAYeHWW CTaTUCTUMKM Heobxoaumo
HaxxaTb Knaeuwy «Copoc».

[Ona coxpaHeHus oTyeTa CTaTUCTUKM HeOBXOAMMO HaxaTb KraBuLly
«CoxpaH.», BBECT NMS dparna n HaxaTtb Knasuwy «CoxpaH.».

Crtatnctuka «CKkopocTtb»

V L1 — ckopocTb Ha npueme 1M Ha nepegade anst obomx MOPTOB MO
NepBOMY YPOBHIO, BbipaXKeHHas B 6UT/C.

V L2 — ckopoCTb Ha npueme 1M Ha nepegade ans obomx MOPTOB MO
BTOPOMY YPOBHIO, BblpaXeHHass B 6OuUT/C. 3HayeHMe CKOPOCTU MOXHO
WHTEPNPETUpPOBaTb KakK  MFHOBEHHble  3Ha4YeHUs  MH(OPMALMOHHbLIX
cKkopocTenM npuema W nepefaynm faHHblx 6e3  yyeta npeambynbl,
MEXKapOBOro MHTepBana v pasgenuTtens Havana kagpa.

MakcumanbHasi  CKOpPOCTb  BTOPOro  YpPOBHA Ha  UHTepdhencax
BblUUCIIAeTCAa no popmyne:

S

lVi:V X r
"“(S+P+SFD+IFG) *

e

V. — MH(pOpMaLMOHHas CKOPOCTb;

Vi _ ckopocTb nogknodeHus (1000, 100, 10 MéuT/c);
S — AnvHa Kagpa;

P — npeambyna (7 6uT);

SFD — pasgenutens Havana kagpa (1 6uT);

IFG — mexkanpoBbIi UHTepBan (12 6uT).

V L3 — ckopocTb Ha npueme MU Ha nepegade ans obomx MOpTOB MO
TpeTbEMY YPOBHIO, Bblpa)KeHHas B OuT/c.

Cratuctuka «Tunbl KagpoB»

Broadcast — kagpbl C LUMpOKOBELLATENbHOW aapecauunen.
Multicast — kagpbl C rpynnoBon agpecaumnen.

Unicast — kagpbl C eAUHNYHOM agpecaumen.

Pause — kagpbl naysbl.

RX A — 4MCrno NpUHATBLIX KagpoB Ha nopTy A.

TXx A — 4ncno nepefaHHbIX Kagpos Ha nopTy A.

Rx B— 4uncrno npuHATLIX KagpoB Ha nopTty B.

Tx B — yncno nepenaHHbIX Kagpos Ha nopTy B.
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Cratuctuka «Pasmep kagpoB»

Pa3mep — pasmep kagpa (ykasbiBaetcs B bantax).

RX — 4ncno NpuHATLIX Kagpos.

TX — 4ncno nepefaHHbIX Kagpos.

[Ona cmeHbl nopTa, MO KOTOpOMy oOTobpaxaeTcss CTaTUCTUKA,
HeobXxoauMO BOWTM BO BKIaAKy C NMOMOLbIO knasuwn «Beoa» v BblbpaTb
HOMep nopTa Knasuwamu «Bneso» unn «Bnpaso».

Crtatnctuka «Owmnbku KagpoB»

CRC — KONU4YecTBO MPUHATBIX KagpoB C OLWMOOYHOW KOHTPOSIbHOM
CYMMOM.

Runts — konnyecTBO MNPUHATBIX KagpoB AOSIMHOW MeHee 64 6anT cC
NpaBUNIbHON KOHTPOITbHOW CYMMOMW.

Jabber — konn4yecTBO NPUHATBLIX KagpoB AnvHon 6onee 1518 Gawt c
HenpaBubHOM KOHTPONbHOW CyMMOW.

10.24. NamaTb

Mpnbop wnMeeT BCTPOEHHYID 3HeproHesaBMCUMYyO MNamATb Ha 488
3anucen ONa COXPaHEeHUsl HacTpoeKk M pesynbTaToB unamepeHun. MeHio
«Mamatb» wvmeeT Tpu 3aknagkn: «HacTtpowmku», «Pe3ynbTaTbly,
«NHdpopmauuma». Bng meHto HacTpoek nokasaH Ha pucyHke 10.50.

1000F 1000F

1 ¥4 PesyneTaThl )\fi
MMA Zanmcu NaTa EpemA

f1le 001 12.10.15[18:45:09

JArpys. |[¥4anuTe||¥a. BCe|El15:45

PucyHok 10.50. MNamsaTtb

3aknagka «HacTponkn»
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[na coxpaHeHus TeKyLLnX HaCTPOeK TECTOB U NapamMeTpoB UHTEPJENCOB
HeoOXoAMMO NepeBeCcTU Kypcop Ha CTPOKY «TeKywme» M HaxaTb KnaBuLly
«CoxpaH.». lNlocne 4ero MOXHO BBECTM MMS 3anuUCU U HaxaTb KnaBuLly
«CoxpaH.».

[ns 3arpyskn unu yganeHna paHee CoOXpaHeHHbIX 3annucen Heobxoanumo
NepeBECTM KYpCOp Ha CTPOYKY, coaepallyto Tpebyemyto 3anucb U HaxaTb
Knasuwy «3arpys.», «Yaanutb» unm «Ya. Bce» COOTBETCTBEHHO™ .

3aknagka «Pe3ynbTaTtbi»

OKHO coxpaHeHusa pe3ynbTaToB TECTOB OTKPbIBAETCS NOCIe NpoBeaeHns
KaXXgoro TecTta npu Haxatum knasvwm «MeHwy». [Ona coxpaHeHusd
pesynbTaToB MPOBEAEHHOrO TecTa Heobxoaumo BBeCcTU uMms danna u
HaxaTb Knasuwy «CoxpaH.». [Ona OTMeHbl CcoXpaHeHust Heobxoaumo
HaxaTb KnaBuwy «OTMmeHa». CoxpaHeHHble 3anucu oTobpaxarTcs Ha
3akrnagke «PesynbTatbi» MeHO «[lTaMATbY.

[nsa 3arpyskn nnu yaaneHnsa paHee COXpaHeHHbIX 3anmcen Heobxoanmo
NepeBeCTM KYpCop Ha CTPOYKY, coAaepKallyto Tpebyemyto 3anucb U HaxaTb
Knasuwy «3arpys.», «Yaanutb» unim «YA. Bce» COOTBETCTBEHHO™. [lpu
3arpy3ke pesynbTaToB TECTOB, aBTOMAaTM4YEeCKM OTKPbIBAETCA OKHO C
COOTBETCTBYHOLLUM TECTOM.

** IpumeyaHme: [pu BKMNIOYEHHbIX TecTax 3arpy3ka HacTpPoeK Wnu
pe3ynbTaTtoB U3 NamMATM HEeBO3MOXHa. HeobGxooumo cHavana OCTaHOBUTH
BCE TECTHI.

3aknapgka «MHdopmayma»
3aknagka cogepXkuT crnenyowme nonsi:

3aHATO — KOMMYECTBO  3aHATONW  QHEProHe3aBUCUMOM  MaMATW,
BblpaXkeHHoe B %;
CBO6OAHO — KONMYecTBO CBODOOHOM 3HEProHEe3aBMCUMMOM MaMSTH,

BblpaxeHHoe B %.

10.25. NapameTpbl UHTEepchencon

MeHto «lMapameTpbl uHTepdencoB» oOTOOpaxaeT HaCTpPoOWKM AOnd
n3mMepuUTenbHbIX NOPTOB A, B 1 nopTa yaaneHHOro ynpaeneHnsa ¢ pa3bemMoM

RJ-45 0603Ha4YeHHOro, Kak ﬁ .
Bug meHio «MapameTpbl MHTepcencoB» nokasaH Ha pucyHke 10.51.
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PucyHok 10.51. lNapameTpbl MHTEpdEencos

N3 pasgenoB meHo «lMapameTpbl MHTepGencoB» OTKPLIBAOTCH MEHIO
HaCTpoeK NS KaXaoro nu3 nopTos.
Bua meHto HacTpoek npeacTasrneH Ha pucyHke 10.52.

1000F 1000F

ij‘ Obuwpe MopT A }YEL

CKop. )10 W] 100 W]1000

Dynnekc WMHD=  WIFDx

MAC Adpec D050 C2iF9:Ca Al

[ JDHCP

IFP Aapec 192,168, 000,200

Macka NoACeTM 255.255.255.000

L3 192 . 168,000,001
& 12:11

PucyHok 10.52. MNapameTpbl nHTepdgencos. ObLume
MeHio napameTpbl UHTEPKENCOB KaXXO0ro M3 NOPTOB COAEPXUT YeTbipe
3aknagku: «O6wmwme Mopt A(B)», «VLAN MopTt A(B)», «<MPLS MopT A(B)»,
«®PunbTp naketoB MopT A(B)».

3aknaaka «O6wwue lMopt A(B)»
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CkopocTb — BbI6Op CKOpPOCTM nepefayM OaHHbiX. [lpy ycTaHoBKe
dnaroe  «10», «100», «1000», coeguMHeHMe  KOHdurypmpyeTcs
aBTOMaTM4YECKM Ha MaKCUMarbHOM BO3MOXHOW U3 BblOpaHHbLIX CKOPOCTEWN.
[Mfp ycTaHoOBKe TOSMIBKO OOHOro donara coefuHeHne KOoHUrypupyertcs
NPUHYOUTENLHO ANA BblbpaHHOW ckopocTu**. [lpn cHATMM Bcex pnaros
aBTOMATMYECKM BbICTaBMATCA aKTUMBHbIMW BCe riarm CKOpoCcTU ans
TeKyLlero nopTa.

Oynnekc — BbIObop pexuma coeanHeHunsa nonyaynnekc (half duplex),
nonHein gynnekc (full duplex), npn yctaHOBKe COOTBETCTBYHOLMX doriaros
«HDX» nnu «FDX» nubo aBTOMatnyeckn, Npu 0gHOBPEMEHHOW YCTaHOBKE
obounx dnaros.

MAC Appec — MAC-agpec HacTpamBaemoro nopta***: A, B unm LAN; no
ymon4yaHmio B npubope yctaHosrneHbl nHamsuayansHole MAC-agpeca ans
BCEX MOPTOB M3 PMKCUPOBAHHOIO 3a NPomn3BoAnTENEM JMana3oHa aapecos,
HO Ntobon agpec MOXET ObITb U3MEHEH BPYYHYIO.

DHCP**** — BLIGop pexuma ycTaHOBKM HacTpoek no DHCP. IP-agpec
nopta, Macka noacetTm W Apyrme napameTpbl 6yoyT  nonyyeHsbl
aBToMaTuyecku ot cepsepa DHCP.

IP Aapec — IP-agpec noacety;

Macka nogceTun — macka noaceTu;

LWWno3 — wno3 noaceTtu.

[MpMeHeHMe HaCTpOeK MPOUCXOAUT MO HaXaTUIo KHOMKU «3agaTby,
KOoTopasi NOABNSETCA NPU NU3MEHEHUM TEKYLLMX OOLLINX HACTPOEK.

** [lpumeyaHue: [lpu ontnmdeckom coeguHeHun Yepes SFP-moaynu
BbIOOp CKOPOCTU nepefadn Bcerga OCyLeCTBAAeTCs aBTOMaTUYeCKU Ha
1000 M6uT/c BHE 3aBMCUMOCTW OT YCTaAHOBIIEHHbIX (bnaros.

*** MpumevaHue: HoBoe 3HadyeHne MAC-agpeca nopTa BCTynaeT B
Cuny TOMbKO Nocrie nepesarpysku npudopa.

**** [puMmeyvanue: [lpun BkIoYeHHOM QyHKUunK LWnend Ha gaHHOM
nHTepgence npotokon DHCP pabotatb He 6ygetr. Heobxoanmo
npeaBapuUTENbHO BLIKITHOYUTDL LWNEend 1 NonydnTb HacTporkm no DHCP.

3aknagka «VLAN MopTt A(B)»

VLAN***** — —  gknioyeHune/BblkntodyeHne  napametpos VLAN (B
cooTBeTCcTBUM cO cTaHgaptammn |EEE 802.1q, IEEE 802.1p). MoxeTt
npuHMMaTb 3HayeHue, paBHoe konndectBy VLAN Teros ot 0 go 3, KoTopble
HeoOxoaumo BCTaBuTb B Kagp. [lpu 3HayeHun, pasHom 0, Tpaduk
reHepupyeTtcs 6e3 VLAN. CmeHa konuyectsa VLAN Teros npomcxogut o
Ha)kaTuio knasuw «BnpaBo», «Brnesoy.

TPID — ngeHTudmkaTop NpoToKosia TeErmpoBaHnA.

PCP — npuoputeT nepegaBaemoro Tpadwuvka (ona craHgapta |EEE
802.1p).

VID — ngentudmkatop VLAN gnvHon 4 6anTta, MOXHO yCTaHaBfMBaTb
3HavyeHunsa B Anana3oHe 0—4095.
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***+* [IpumedaHue: OpHa meTka VLAN 3aHumaetr 4 6Gawnta. [lpu
BKIMOYEHHbIX MeTkaX VLAN un3-3a yBenuvyeHusa ONvHbl nonen 3anosiHeHusd
KagpoB MUHUMarbHble OfWHbI OyaoyT coctaBnsate 68 Oant ana ogHoro
VLAN-Tera, 72 6anta — ansa aByx, 76 6ant — gna Tpex. Npu yctaHoBke
MEHbLUMX ASIMH KadpoB B TECTax C reHepaumen tpaduka byaeT BolgaBaTbCA
coobuieHne 06 owmnbke. Tect RFC2544 co 3Ha4YeHMsIMU OSMH KagpoB Mo
ymMon4yaHuio (C AnnuHon kagpos 64 6anT) 3anyckaTtbcsa He Byaer.

3aknagka «MPLS lMopTt A(B)»

NMpumeyaHue: YnpaeneHue HacTpoMkamm MPLS gaBnsetca onumen
npnbopa «08-MPLS».

MPLS** — BkntoyeHue/BbiknovyeHne napametpoB MPLS. Moxet
NPUHMMAaTL 3HayeHue, paBHoe konmyectBy MPLS metok ot 0 go 3. llpum
3HayeHuun, pasHoMm 0, Tpadumk reHepupyetca 6e3 MPLS wmetok. CmeHa
Konndectea MPLS MeTOK npoucxogut Mo HaxaTtuio knasuw «BnpaBow,
«BneBov».

Value — 3Ha4YeHne MeTKM.

QoS — knacc obcnyxmBaHus kagpa.

TTL — BpemMs Xn3Hu Kagpa.

*Tlpumevanme: OpgHa wmeTka MPLS 3aHumaer 4 6Gauta. [lpu
BKITIOYEHHbIX MeTkax MPLS mn3-3a yBenuyeHus OSIMHbI Nosien 3anosiHeHUs
KagpoB MUHUMarbHble OfWHbI OyaoyT cocTtaBnsaTe 68 OanT ans ogHoro
MPLS-Tera, 72 6anta — gna gByx, 76 6ant — ana tpex. lNpu yctaHoBke
MEHbLUMX OJSIMH KadpoB B TeCTax C reHepaumen tpaduka 6yaeT BolgaBaTbCA
coobuieHne o6 owmnbke. Tect RFC2544 co 3HadeHusiMKU ONMH KagpoB Mo
ymMon4yaHuto (C AnnuHon kagpoB 64 6anT) 3anyckaTtbcsa He Byaer.

Mpn ogHoBpeMeHHOM BkNntoYyeHun metok VLAN n MPLS MunHumanbHagda
ANVHa Kagpa yBennyinBaeTca CyMMapHoO.

3aknagka «PunbTp naketos MNMopT A (B)»

Ha 3aknagke yctaHaBnuBakwTCA napamMeTpbl unbTpaunm MakeTos.
[onyckaetcss BbIOOP HECKONbKMX BapuaHToB dunbTpauun. [lakeTsl,
yooBsreTBopsowmne  ycrnosuam  unbTpauum, Oyayt  yuntbiBaTbCA B
KaTeropum pesynbTaToB TECTOB.

MAC nonyu4. — yCTaHOBNEHHbIW donar BKMYaeT (punbTpaunio naketos
no ycraHoBrieHHoMy MAC-agpecy nonyyartens. [lpym aToM B KaTteropum
pe3ynbTaToB TEeCTOB YYMUTLIBAKOTCA TOSMbKO MakeTbl, YOOBNeTBOpsowme
YCINOBWUIO.

MAC otnp. = MAC nony4. —  YCTaHOBMEHHbIK priar  BKOYaeT
dunbTpaumio naketos ¢ cosnagatowmmm MAC-agpecamu nonydartena u
otnpasutend. Npu aToM nakeTbl, yOOBNETBOPAOLLME YCIIOBUIO, YOANAKTCA
N3 KaTeropuu pesynbTaToB TECTOB.
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IP nony4. — yctaHOBNEHHbIW donar BKNYaeT punbTpauuto nakeTos Mo
ycTtaHoBrneHHoMmy |IP-agpecy nonyyatensa. [lpy 3ToM B Kateropuu
pe3ynbTaToB TEeCTOB YYMUTbIBAIOTCA TONbKO MNakeTbl, yOOBNeTBoOpslowue
YCNoBMUI0.

IP oTtnp. = IP nonyy. — ycTaHOBNEHHbIN chnar BKIoYaeT punbTpaumto
nakeToB C cosnajawowmmm IP-agpecamn nonyyartens n otnpasutens. Npu
9TOM NakeTbl, YOOBMETBOPAOLWME YCNOBUIO, YAANATCA U3 KaTeropuu
pe3ynbLTaToB TECTOB.

VLAN ID 1 — ycTtaHoBneHHbIN hriar BkAoYaeT PunbTpaumio naketos no
yCTaHoBIieHHOMY wuaeHTudukatopy nepsoro VLAN Tera. [llpu 31tOM B
KaTeropum  pe3ynbTatoB  TECTOB  YYUTbIBAOTCA  TONbKO  MakeThl,
yOOBNEeTBOPAOLLNE YCIOBUIO.

VLAN ID 2 — ycTaHOBMeHHbIM donar BKOYaeT BapuaHT uibTpauum
NnakeToB MO yCTaHOBMEHHOMY uaeHTUdukaTopy BToporo VLAN Tera. [lpu
3TOM B KaTeropuym pes3ynbTaToB TECTOB YYUTbLIBAKOTCA TOMbKO NaKeThl,
yOOBNETBOPSAOLLNE YCIOBUIO.

[MpMeHeHMe HaCTpoeK MPOoOUCXOOAUT MO HaXaTuUlo KHOMKU «3apaTby,
KOTOopasi NOABNAETCA NPU N3MEHEHUM TEKYLLMX HACTPOEK hurbTpauum.
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10.26. HacTpounku n onuuu npubopa

10.26.1. O6wKe HaCTPOMUKHU

Buo meHio «HacTtpowku npubopa» 3aknagka «OOwwume» MnokasaH Ha
pucyHke 10.53.

3aknagka «0Ooéwme» coaepXnT crneayroLlime nons:

#A3bIK — BbIOOpP A3blka MHTepdenca: Pycckuin, English.

3ByK — dnar aktmBauuu 3BYKOBbIX curHanoB. [lpu oTobpakeHuu
MHAPOPMALMOHHLIX COOBLLEHMIA, HEYAAYHOM 3aBepLUEHMM TecTa U paspsiake
aKKyMynsaTopa BO3HMKaET XapakTepHbIi 3BYKOBOW CUrHarn.

CepuinHbIN HOMep — oToDOpaxaeT CeEpUNHBLIN HOMepP Npubopa.

Bepcua IO - oTobpaxaeT BepcuMo BCTPOEHHOrO MNPOrpaMmmHOro
obecneveHuns npmnbopa (Homep penusa NO).

COpoc K HacTpouKaMm no ymosn4yaHuio — yHKUMS Bo3BpaTa npubopa K
3aBOACKMM HacTponkam BO BCeX MeHH0. [1pn HaBegeHUM KypCOpOM Ha none
nosiBnsieTcs kHonka « Copocy», KOTOPYH HEOBXOANMO HaXaTb.

1000F 1000F
M QL e Q
A3 bIK (®Pyc  (ENg
eI

CepuiHel HoMmep 0104

Eepcwa NO 1.8

CHpOC K HACTPOWKAM MO YMONYAHWK
®117:47

PucyHok 10.53. Hactpowku npmnbopa

10.26.2. Onuun

HononHuTtenbHasa gyHKumMoHaneHocTb npnbopa MAKC-EMK-X goctynHa
Npu 3aka3e COOTBETCTBYWLUMX Onuuin. YTobbl BKMIOYUTL OOHY UMK
HECKOSbKO OnuMin HEOBXOANMO MOMYYUTb KINHY akTUBauumM OMNUMA, KOTOPbIN

ABNSIeTCA MHOMBMAYaNbHbLIM N5 KaXaoro cyuwecTsytowiero npubopa MAKC-
EMK-X.

111



OKpaH coaepXuT none:

Knoy — none, B KoTopoe HeOOXOAMMO BBECTU KIHOY, OTKpbIBalOLLMMN
onumn npubopa. Ecnu gnmnHa knwda MeHblUue KonmMyecTBa 3HaKoB nong,
yncno Heobxoaumo BBeCTM B Mnafwuve paspsagbl. [locrne BBoga kntouya
HeobXxoaMMO HaxaTb Ha KHOMKy « AKTUB.». [locne aktnBauum none «Knro4»
oTobpaxkaeT HyneBoe 3HaYEHMeE.

NMpumeyvaHue: Ecnv B pesynbTtaTe HenpaBurbHbIX OENCTBUM UK eLle
Kakum-nnbo crnocobom paHee aKkTUBUPOBAHHbIE OMUUU  COPOCUNKUCS,
HeobXxoOuMO CBS3aTbCA CO CNyX60M noagepXkn wuarotoButena nnd
NONyYeHus Kroya.

Ecnu aktmBaums onuuu ycTponcTBa Mpolunia ycrnewHo, B nporpamme
yAaneHHoro ynpaBneHus CTaHyT AOCTYMHbl KHOMKW, a B MeHI npubopa
NOABATCA NYHKTbI, OTBEYaoLme 3a COOTBETCTBYHOLLME (DYHKLMN, HUXKE NONHA
«Knrou» oTtobpasarcs HasBaHMs akTMBUPOBAHHLIX ONuMin. 3HavyeHne nons
«Knrou» nocne aktuBauum oTobOpaxaeTcs Hynsmu. [lepeveHb Has3BaHWUN
cywectByowmnx onumin  npubopa MAKC-EMK-X  npeactaBneH B
Tabnuue 10.26.

Tabnuuya 10.26

Has3saHue Onuumn OnucaHue

08-RC YpaneHHoe ynpasneHue no Ethernet

08-MPLS Hactpownkn nonen MPLS naketa

08-MS Tect MHOronoTo4YHOCTH

08-SYNC N3mepeHne BpeMeHHOW CUHXpoHMn3auumn PTP
IEEE1588, TecT nsmepeHuna pacxoXXgeHust Lwkan
BpEMEHMU

08-Y1564 N3mepeHne no metoguke Y.1564

08-IPTV N3mepeHue meTtpuk MDI

08-AT TecTupoBaHne acCMMETPUYHbIX KaHasoB

10.26.3. flaTta n Bpems

MeHto oToDpaXkaeT TekyLume HaCTPOMKN OaTbl N BPEMEHM.
[arta — yctaHOoBKa 1 oToOpakeHne TekyLlen gaTol.
Bpemsa — ycTaHOBKa 1 0TOOpaXXeHne TekyLLero BpeMeHMu.

Mpn HaxxaTum Ha knaBuwy «F4» 13 Nboro MeHo npudopa npoucxoauT
nepexopn Ha 3aknagky «[lata u BpemMsa» MeHio «HacTponku npndopa».

112



10.26.4. AKKymynsitop

HanpsikeHune — otobpakaeT 3HayeHue HanpsikeHusi, BblpaXXeHHOe B
BOMbTax Ha akKyMynsaTopHon GaTapee.

3apsag — oTobpaxaeT TeKkylwMi MNPOUEeHT 3apsgda akkymynsatopa, B
3aBMCUMOCTW OT TEKYLLEro BonbTaxa.

10.26.5. Aucnnen

MeHio oTOOpaxaeT TeKylne HaCTPOMKM SPKOCTU W KOHTPACTHOCTWU
ancnnesa npubopa.

ApPKOCTb — HACTPOKKa APKOCTU N300paKeHUS;
KoHTpacTHOCTb — HacTpomKa KOHTPACTHOCTU U30BpaXKeHus.

10.26.6. NoBepka

MeHio oTobOpaxaeT pexum paboTbl npubopa ANsS BbiBOAA PasfUYHbIX

CUrHanoOB Ha BHELLUHUN pa3bem S . CurHanbl Mcnonb3yrTcs AN NOBEPKU
npubopa wnu Ana CUHXpoHM3auuMm gpyrmx yctpoucts. OQHOBPEMEHHO
MOXXET ObITb BblIOpaH TOSbKO 0AMH donar.

BbIknounTb — diar Ansa oTKIoYeHUss KOMMyTauum CUrHasoB.

TakToBasi yacTtoTa — orar Ans KoMMyTauum curHana nosBepku TakToOBOW
YyacToTbl npmnbopa.

Ckopoctn — dpnar Ona KOMMyTauuu CurHana rMoBEPKM CKOPOCTH
MHGOOPMaLIMK 1 KoNnyecTsa MHopMauun.

BeiBog 1IPPSTHCC - dmar gna kommyTtauumn curHana 1PPS ot
cuHxpocurHana cuHxpoHunsaunmn NTOHACC/GPS.

NMoBepka pacxoxgeHuns PPS — dnar gng kommyTtauyum curHana
NOBEPKN NOrPELLIHOCTN U3MEPEHMUSA PACXOXKAEHNA CUHXPOHN3ALNMN.

BbiBoa 1PPS PTP — donar kommyTtauum curHana 1 [y ¢ npvemMHuka
PTP.

BbiBog 2048 kl'y — donar kommyTaumm curHana 2048 kl'y, nonyy4yeHHoOro
N3 BXOOQHOM YacTOThbl.

BuiBoa 1PPS NTP 1 — donar kommyTtaumm curana 1PPS ¢ npuemMHuka
NTP 1.

BbiBoa 1PPS NTP 2 — donar kommytaumm curana 1PPS ¢ npuemMHuka
NTP 2.
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10.27. YpaneHHoe ynpaBrieHue

YpaneHHoe  ynpasneHve  npubopom  MAKC-EMK-X  nossonser
Npon3BOAUTL HACTPOMKM napamMeTpoB npubopa, HACTPOMKM TECTOB,
3anyckatb TecCTbl, NpocMaTpuBaTb WU COXpPaHATb pe3ynbTaTbl TecToB. [OnA
yOaneHHoro ynpaeneHuss B npubope npenycMoTpeHbl noptbl USB,

0603HaYeHHbI €o7* , 1 Ethernet, 0603HaYeHHbIi :
10.27.1. YaaneHHoe ynpaBrneHue no nopty USB

Ona yonaneHHoro ynpasnenus B npuoope MAKC-EMK-X nmeetca nopt
USB (cm. PucyHok 4.2.).

[ns opraHusaumm mnHTepdgenca mexagy npubopom u K Heobxogmmo
YCTaHOBUTb MakeT ApamBepoB Ans amynauuum supTyansHoro COM nopTta
«Silicon Laboratories CP210x VCP Drivers». [locne yctaHOBKM Apansepa
Heobxoaumo noakntounTb npubop k MK yepes kabenb USB, nocne yero B
ancneTyepe YCTPOUCTB LOMKEH nosBuTtbed ewe oanH COM noprT.

10.27.2. YpaneHHoe ynpaBneHue no Ethernet

NMpumevaHue: YoaneHHoe ynpasrneHune no Ethernet asnsertca onuuen
npudopa «08-RC».

na yrnpasJiieHnsA I'Ipl/I60pOM Heo6xoaMMO NOAKIIYNTL €ro K CeTn naty-

KOpOOM K pasbemy e (cM. pucyHok 4.2.). Heobxogumo mnponsBecTu
HacTpoukn TpeTbero Ethernet-uHTepdpenca, cnyxawero aons yaaneHHoro
ynpaBrneHns B MeHi npubopa «lMapameTpbl uHTepcdencoB», arnee
«MopT Y. Ynp.».

10.27.3. PaboTa ¢ nporpamMmmon yaaneHHOro ynpaBrieHUs

Heobxognmo 3anyctutb nporpammy EMKRemote.exe. Bug gnanorosoro
OKHa nporpamMmbl nNokasaH Ha pucyHke 10.54. Nporpamma siBnsieTcs eanHom
ana  npubopos  MAKC-EMK-X wn  MAKC-EMBK, Ho ynpaBnatb
eNHOBPEMEHHO MOXET TOSTIbKO O4HMM NPUBopoMm.

Onsa ynpaBneHna no nopty USB B Bbinagatwowem cnucke «lMopTt»
Heobxoanmo BblbpaTb Homep BupTyanbHoro COM nopTa, Mo KOTOpOMy
NOOKINYEeH MHTepdenc npubopa. YCTaHOBKA CBA3W OCYyLeCcTBNAeTCs Mo
HaXkaTuio KHonkn «CoeguHUTbLY.

Ons ynpaeneHna no nopty Ethernet B o6rnactm nporpammebl
«MopknoyeHne 4yepes Ethernet» B none BeBoga «IP» BBectn IP-agpec
TpeTbero Ethernet-nHtepdenca npmbopa n HaxaTb KHOMKY «CoeanHUTbY.
YnpasneHune npubopom no Ethernet aHanornyHo ynpasneHuto no USB.
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PucyHok 10.54. lNporpamma yganeHHoro yrnpasneHus

B cnyyae ycnewHoro coeauHEHWA B CTPOKE COCTOSIHUS [OOJTKHa
NOSIBUTLCA HAAMMCb O TUME MOAK/IIOYEHHOMO YCTPOWMCTBA, Takke MOSIBATCS
3HadeHna sepcun npowmBok CPU, FPGA, Homep penusa MO n cepumnHbin
Homep npubopa, a 3aknagkM M3MepuTernbHbIX YHKUUWA AOOIMKHbI CTaTb
akTmBHbiMW. Ecnn TpebyeTca pasopBaTtb CBA3b, HanpumMmep Ans 06HOBMNEHNS
MUKpOKOAOB npubopa unn nogkroveHna gpyroro npubopa, Heobxoaumo
Ha)kaTb Ha KHOMKY «Pa3beAnHUTbLY.

o okoH4yaHusa otnagkm MO goctyn No yganeHHOMY yrnpaBreHuto K TECTY
OLEHKWN KayecTBa CeTEN CBA3M BPEMEHHO 3abNOKMpOBaH.

PyHKUMOHAN yOdareHHOro ynpasreHuss aHanormdeH dyHKuMoHany
npmnbopa.

CocTosiHne U3MepUTENbHbLIX MOPTOB  OToOpaxaeTcss B BEPXHEN
ctatycHon rpynne «MopT A» u «lMopt B». 3HauyeHusa obHoBRAKOTCSA
aBTOMaTM4YeCKM C 4YacTOTOM pa3 B CcekyHay. [pynna cogepXuT 4yeTtbipe
nHamkatopa: Test, Rx, Tx, Link (cnesa Hanpaso). B 3aBucumocTtu oOT
pexmmoB paboTbl Npubopa WMHOMKATOPbl MOrYT MoKasbiBaTb pPasfiMyHYHO
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CTaTyCHyl0O  WH(opmauuio. 3HavyeHUss U NOACBETKAa  MHOUKATOpPOB
COOTBETCTBYET 3HA4YeHMsM CBEeTOOMOLHbIX WHOMKATOpOB npubopa U
noanMcam K HUM (cm. n. 4.1.1).

MHoukaTtopbl Test ykasbiBalOT Ha TO, YTO MOPT 3aHAT BbINOSIHEHUEM
TecTta. [Nognucn nHamnkatopa Test MmoryT ObITb CreayroLero cogepXxaHus:

AT — nopT 3aHAT nepefayen Unu NPUeMoM JaHHbIX TecTta Tpadvka ans
aCUMMETPUYHbIX KaHaroB B aKTUBHOM UMW MacCUBHOM pPeXnme;

BERT — nopt 3aHAT npnemom nnu nepegaden tpacgvka BER TecTa;

CAB — nopT 3aHAT nepegayen n npueMom CUrHasnoB Tecta Kkabens;

DNS — nopt 3aHAT nepenayven u npnemMom kagpos Tecta DNS;

JIT — nopT 3aHAT NpuemMoMm UnNu nepefadven Tpaguka tecta «fMakeTHbIN
DKUTTEP>;

LB1 — BkntoyeH pexum «LlWnend» nepsoro ypoBHs;

LB2 — BkntoyeH pexum «Llnendp» BTOporo ypoBHs;

LB3 — BkntoyeH pexum «LlWnend» TpeTbero yposHs;

LB4 — BkntoyeH pexum «LlWnend» yeTBepTOro ypoBHs;

MDI — nopT 3aHAT nepefadven Tpadvka tecta MDI,

MS — nopT 3aHAaAT nepegaden W npuemom Tpaduka TecTa
«MHOronoTo4YHOCTb»;

OAM — BKIOYEH aKTUBHbIN pexum OAM;

PING — nopt 3aHAT nepegaden uU npuemom Tpaduka Tecta «IXO-
3anpocy;

PTP — nopT 3aHAT NpMeMoM UInu nepegavyen gaHHblx tecta «PTP»;

RCL — BKNOYEH peXxum yaaneHHoro yrnpasneHus wiendow;

RFC — nopt 3aH4AT npveMoM wnn nepefadyen Tpaduka TecTa
«RFC 2544»;

SCAN — nopT 3aHAT npuemMoM unu nepegadvyen Tpaduka TecTa
«IP CkaHep»;

SYNC — nopT 3aHAT npueMoM Wnn nepegavyen pOaHHbIX TecTa
«CUHXpOHU3aLUA»;

THRU — BbI6bpaHo MeH0 « TpaH3uT» Nrbo BKMOYEH pexnM « TPaH3UTY;

TRR — nopT 3aHAT nepegaden n nppeMom kagpoB Tecta « MapwpyT»;

TRAF — nopT 3aHAT npnemMom nnu nepegadvyen JaHHbIX TecTa Tpadouka;

Y1564 — nopt 3aHAT npuemMoMm wunu nepepaden Tpaduka TecTa
«Y.1564».

EQNL — (B cTaguu OoTnagkn) TeCT OLEHKM Ka4yeCcTBa NIMHUIA CBA3U CETU

MHomkaTtop Rx oTobpaxaeT cocTosHMe npuemMa gaHHblX. [logceBeTka
nHankaTtopa Rx 3eneHbIM LBETOM coobullaeT 0 TOM, YTO MOPT 3a4eNCTBOBAH
npu npueme Tpaduka.

NHoukaTtop Tx oTobpaxaeT nepedadvy AaHHbIX. [logcBeTka nognucu K
NHOMKaTopy TX XenTbiM LBETOM cOoobLlaeT 0 TOM, YTO NOPT 3a4eNCTBOBaH
npu nepegade Tpaduka.
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Muonkatop Link oToOpaxaeT cocTtosiHue coeguHeHuda. [llognucu K
nHamkatopy Link oTobpaxatloT 3Ha4YeHne CKOpPOCTU nepenadun n pexmva
aynnekca: 1000 gns 1000BASE-T n 1000BASE-X, 100 ana 100BASE-T, 10

ansa  10BASE-T, NS — cuHxpoHusauus otcytcteyeT. Cumson «H»
ob03HavYaeT pexum nonyaynnekc, cumBos «F» obo3HavYaeT pexmm MosHbIN
Aynnekc.

Hwke wuHOukaTopoB oOTOOpaxalTCcaA 3HAYEeHUs CKOPOCTEW npuema U
nepegadn AdaHHbIX Ha WHTepdencax B eanHuuax 6ut/c. 3HadeHue
napameTpoB MOXHO MWHTEPnNpeTupoBaTb Kak MrHOBEHHblE 3Ha4YyeHud
MHAOPMALMOHHBIX CKOPOCTEN MpuemMa W nepefayrm daHHblx 6e3 y4veta
npeambynbl, MEXKaQpOBOro MHTEpPBAna 1 pasgenutens Hadana kagpa.

KHonku «Mpouecc A» n «lMpouecc B» nepekntoyatoT BLIOOP nopTa Angd
KOTOPOro otobpaxkaetcs MeHI0.

TecTbl N dyHKUMN Npubopa BbIHECEHBLI B (PYHKUMOHAmNbHbIE 3aKNaaku,
Haxoasawmecs B neBon 6okoBon naHenu. PyHKUMOHAbHbIE 3aKaaKu:

— «TecT Tpadhuka»;

— «RFC2544x;

— «Y1564»;

— «MHOronoTo4YHOCTb»;

— «TecT OLEeHKM KayecTBa ceTen CBA3U»;

— «[lMakeTHbIN XNTTEP»;

— «PTP»;

— «TCP/IP»;

— «[lnarHocTuka megHoro Kabens»;

— «OnTnyeckKkum TecT»;

— «OAM>:;

— «BERT»;

— «MDI»;

— «lWnend»;

— «TpaH3nT»;

— «CHHXpOHU3aUUA»;

— «CepBep PTP»;

— «[lepenayva hannoBy;

— «Crtatnctukan;

— «HacTtpowku npubopa»;

— «[MapameTpbl MHTEepdhencony.

HacTponkn Bcex TecToB U (PYHKUUMA aHaANOrM4YHbl TeCTam U (PyHKUUSM,
peanM3oBaHHbIM C  MOMOLLBD  3KpPaHHOrO  MeHw  npubopa  (cm.
cooTBeTCcTBYOLWME MyHKTbl 10.4 — 10.25).

[Mocne nameHeHns 3HavyeHnn NdbIX HACTPOEK HEOBXOANMO HaXXMMaTb
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KHONKY «lMpUMeHUTb», Npy 9TOM HOBbLIE 3HAYeHUsa nepearTcs Ha
npuoop. Ecnn  HeobxoauMO  BEepPHYTb  HACTPOMKM K 3HAYEHUAM,
COXpaHeHHbIM B Npubope, HY>XHO HaxaTb KHOMNKY « COpOCUTb Y.

3HayeHus1 pesynbTaToB TECTOB W cTaTUCTUYecKad WHGopMauns
OOHOBIIAOTCA aBTOMATMYECKM C 4acTOTOM pa3 B CekyHay. 3arnyck TecToB
ocyLiecTenaeTca npu Haxatmm kHornkn «CtapT», «Ctapt A->A», «CTtapT A-
>B», «Ctapt B->A», «Ctapt B->B» B 3aBMCUMOCTM OT BO3MOXHbIX W
TpebyeMbIX TONOMOrMn NPOXOXAEHUS TecTa.

10.27.4. NMepepnava hpannoB OTYETOB U HACTPOEK

CosgaHne otyetoB Ha [1K B nporpamme yganeHHOro ynpasfeHus
ocywiecTBnsaeTcs Ha 3aknagke «[lMepepava cdanmnoBy». [1ns oTobpaxeHus
BCEX COXPAHEHHbIX paHee Ha npubope gannoB HEOBXOOMMO HaXaTb KHOMKY
«OOHOBUTBLY.

OT4eTbl U HACTpPOWKM Npubopa pasgeneHsl Ha oTaenbHbIE dannbl.

MoxHo BbIbpaTb M ckadaTb danvn OT4YETOB C MOMOLLbI KHOMKU
«CoxpaHutb pdf-otyeT». [lpn 3TOM NPOMCXOOUT COXPAHEHME OTYETOB B
dopmare *.pdf Ha K.

[na coxpaHeHusa dhannia C HacTpoMkaMmn B nporpamme yaareHHOro
ynpaBneHusi, HeobxoanMo HaxaTtb KHOMKy «CoxpaHUTb», B NOSIBUBLLEMCS
OKHE BBECTU UMsI coxpaHsiemoro damna u HaxaTtb «OK». HoBbi hann
oTobpasnTcsas B CMMUCKE BCEX COXPaHEHHbIX annos B MNporpamMmme
yOaneHHoro ynpasrneHusi. PaHee coxpaHeHHble hanrbl ¢ HacTpomKamu U
pesynbTaTammM MOXHO 3arpysuTb WNM ydanuTb C  MNOMOLLBIO  KHOMOK
«3arpy3utb» N «YAanuTb» COOTBETCTBEHHO, NpeaBapuUTENbHO Bblbpas
3arpyxaembln unn ygandembin dpamn.

CHMMOK 3KpaHa

Ona cHuMKa a3kpaHa npubopa HeobXoOMMO HaxaTb Ha  KHOMKY
«Mepepava channoB», 1 NepenTn Ha 3aknagky «CHUMOK 3KpaHa», nocne
yero Haxatb KHonky «lMony4ynTb» B HWKHEM MpaBOM Yriy OKHA W
«CoxpaHUTby.
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11. TexHn4yeckoe obcnyxmBaHume

11.1. TexHnyeckoe obcnyxunsaHue npubopa cBoaAUTCA K
nepnoagnyeckomMy BHELLHEMY OCMOTPY 6noka nutaHus npubopa u LWHYpPOB C
Lenblo cogepXXaHusi B UCNPaBHOM M YNCTOM COCTOSIHUMN.
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12. TpaHcnopTUpPOBKa U XpaHeHUue

12.1. MNMpunbop, ynakoBaHHbIA B LWTATHYWO Tapy, paspellaeTcd
TpaHcnopTupoBaTb Npu TemnepaType Bo3dgyxa oT -25°C go +55°C wu
OTHOCUTESTbHOM BRaXXHOCTN Bo3ayxa 95 % aBTOMOBUMBbHLIM TPAHCMOPTOM, B
3aKpbITbIX KENEe3HOAOPOXHbIX BaroHax, repMeTUYHbIX OTanIMBaeMbIX
OoTCeKax caMONneToB N CyXnxX Tpromax cyaoB. [1py TpaHCNOPTUPOBKE AOSTKHbI
cobntogaTtbCs npasuna NepeBO3KU U KPeEnneHusa rpy3oB, AENCTBYHOLLUME Ha
COOTBETCTBYHOLLEM BUae TpaHCNopTa.

12.2. TpaHcnopTupoBka npubopa aBTOMOOUSIbHLIM TPaAHCMNOPTOM MO
aoporamM nepBon Kateropum pornyckaetcs Ha pacctoaHue o 1000 km co
ckopocTbto go 60 kKm/4, nNo goporam BTOPOW W TPETbEW KaTeropum wu
rPYHTOBbIM Joporam — Ha paccTtosiHue Jo 250 KM co cKopoCTbio 40 KMm/Y.

12.3.Mpu  norpyske, TPaHCMOPTUPOBKE W  pasrpy3ke  OOSIKHbI
BbIMONHATHLCS TpeboBaHus MaHUNYINSALUMOHHbIX 3HaKoB 7
npeaynpeanTenbHbIX HaanuMcen.

12.4. MNpnbop AOOMKEH XpaHMUTbCA B OTanIMBaAEMbIX CKNaACKUX
NOMELLIEHMSIX B YMNakoBKe MpeanpusTUa-u3roToBUTENS Mpu Temnepartype
Bo3gyxa ot 0 go + 40 °C, oTHocuTenbHOM BnaxHocTn Bosayxa 80 % npu
TemnepaTtype + 35 °C. Cpok xpaHeHus - He Bonee 6 mecsiLEB.

12.5. B nomelleHnsix Ans xpaHeHust npubopa He AOMKHO ObiTb NapoB
KACMOT, LWerovYerl W OPpYrux arpecCcuBHbIX >KWUOKOCTEW, Bbli3blBAOLNX
KOPPO31I0 MeTansos.

12.6. Mpy TpaHCNOPTMPOBKE WU XpaHeHUn npubopa HeobxoaMmo
cobnogatb obume TpedboBaHus npaBun noxapHom 6e30nacHoOCTM.
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13. CBegeHust 06 nsgenumn

HaumeHoBaHue: Tectep-aHanusaTtop nakeTHbix ceten MAKC-EMK-X
O6o3Ha4eHue: MBCE.468212.011

[arta Bbinycka:

PerncTpaumontsin - Homep  [OCYAAPCTBEHHOMO |\ g /c6a o5
peecTpa

CBegeHuna o cepTudmkaumm

Mpeanpustue-mnsrotosutens: AO HIMTT «kKOMETEX»
Poccus, 196006, r. CaHkT-INeTepOypr, BH.
Tep. r. MyHuMUunanbHbIn okpyr MockoBckas
3acrtaBa, yn. lNapkosas, g. 4, nutepa A,
koM. 405.
T./h. (812) 407-25-04
e-mail: mail@kometeh.ru
www.kometeh.ru
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MapaHTUmM usrotoBuTtens

[MpeonpuaTtne-n3rotoBuTENb rapaHTUpyeT COOTBETCTBME aHanuaaTtopa
MAKC-EMK-X MBCE.468212.011 TY TpeboBaHNAM TEXHUYECKUX YCIOBUM
npu cobniogeHun noTpebutenem npasui TPAHCMOPTUPOBKU, XPaHEHUS W
akcnnyataumn. [apaHTUMHBIM CPOK — 24 Mecsua CO OHSA NoSydeHus
npudopa 3aKkasz4ymKkoM.

B noroBope Ha nocTaBKy yKasaHHble CPOKM MOryT ObiTb M3MEHEHbI MO
obotogHOMY cornacuio.
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CBnaeTenbLCTBO O NpUeMKe

Ananusatop MAKC-EMK-X MBCE.468212.011 TY, 3aBoackon HoMep
N3roTOBMEH N MPUHAT B COOTBETCTBUM C 0bBs3aTENbHbLIMU
TpeboBaHNAMM rocy4apCTBEHHbIX CTaHO4APTOB, AENCTBYHOLLEN TEXHUYECKON
AOKYMeHTauMen n NpusHaH rogHbIM A4 SKCnyaTaunu.

HavyanbHuk OTK

FIMYHast NOAMNMCh paclundpoBKa nognucu

ymncno MecsL roq

[(NaBHbIN NHXeEHepP

NMYHas Noanuchb paclumndpoBka nognucu

M.TT.

4Yncno Mecal rog
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CBuaetenbLCTBO 00 ynakoBKe

Ananusatop MAKC-EMK-X MBCE.468212.011 TY, 3aBoackon HoMep
ynakoBaH cornacHo TpeboBaHusM, MpPenyCMOTPEHHbIM B
AENCTBYHOLLEN TEXHNYECKON SJOKYMEeHTaLNN.

OOJMKHOCTb TIM4YHaA noanncb paCLLII/I(prBKa noanmcu

4Yncno mMecday rog
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CBeneHUA 0 NepBUYHON U NepUoOaANYECKOU NoBepke

CBefieHnst 0 NepBUYHON U Nepuoanyeckor nosepke npnbopa 3aHocATCH
B HUXKecneayLLyo Tabnuuy:

Tabnuua

Hata Bua nosepku PesynbTaTthl HomKHOCTb [Mognucek
NOBEPKU NOBEPKU
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CBefneHuA o peknamauumm

MNpenbaBneHve peknamauuy SKChnyaTUpYLWUMU NPeanpusaTUSMn 1
opraHu3auMsaMmn 3akas4ymka NpoBOAUTCSH B COOTBETCTBUN C YCTaHOBMEHHBIMY
npaBunamMu.

CBefeHus 0 peknamaumsix BHOCUTb B HXKECTeayoLLyo Tabnuuy:

Tabnuua

[aTa
oGHapy-
XeHus
nedekra

Bpems
HapaboTku go
obHapyxeHus

HencnpaBHOCTH

I'IquMHa BO3HUKHOBEHUA
HENCNPaBHOCTH

Komy un
korga
nepepaHa
pekrnama-
uns

[ata nony4eHus
unu Beoda B
SKcnnyaTtauuio
yCTpOWUcTBa nocne
peknamaumm
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MpunoxeHune A

Tabnuuya A.1
HasBaHune 6utoB B TOS banTte

P2

P1

PO

T3

T2 T1 TO0 CuU0

Tabnuua A.2
3Ha4deHua nonsa Precedence

Precedence

HasBaHue

Routine

Priority

Immediate

Flash

Flash Override

CRITIC/ECP

Internetwork Control

N o a0 - |O

Network Control

Tabnuua A.3
HassaHne 6utoB B DSCP b6ante

DS5

DS4

DS3

DS2

DS1 DSO ECN ECN
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Tabnuua A.4
3Ha4veHusa nona DSCP

HassaHue [1BonyHoe 3HaveHune [lecsaTuyHoe 3HayeHue
DSCP DSCP

AF11 001010 10
AF12 001100 12
AF13 001110 14
AF21 010010 18
AF22 010100 20
AF23 010110 22
AF31 011010 26
AF32 011100 o8
AF33 011110 30
AF41 100010 34
AF42 100100 36
AF43 100110 38
Cs1 001000 8
CS2 010000 16
CS3 011000 24
Cs4 100000 32
CS5 101000 40
CS6 110000 48
CSy 111000 56
Default 000000 0
EF 101110 46
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Tabnuuya A.5
BeposaTHocTn noTtepb kagpoB no knaccugukauum AF ansa nona DSCP

BeposTHocTb Knacc 1 Knacc 2 Knacc 3 Knacc 4
noTepu kagpa
HU3Kas AF11 AF21 AF31 AF41
cpepHaa AF12 AF22 AF32 AF42
BblCOKas AF13 AF23 AF33 AF43
Tabnuua A.6
MepecyeT NPONyCKHON CMOCOBHOCTY MO YPOBHIO 2, Ttz
YUCTOro KaHana Aansi pasHbiX ASIMH KagpoB
CkopocTb nogkntoveHna Vv, , Méut/c
[nvHa kagpa 10 100 1000
64 7,6190 76,190 761,90
128 8,6486 86,486 864,86
256 9,2754 92,754 927,54
512 9,6241 96,241 962,41
1024 9,8084 98,084 980,84
1280 9,8462 98,462 984,62
1518 9,8700 98,700 987,00
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Tabnuuya A.7
Ha3HauyeHune curHanos MDI n MDI-X koHTakTam

KoHTakT MDI MDI-X
1 Bl DA+ Bl _DB+
2 Bl _DA- Bl _DB-
3 Bl DB+ Bl _DA+
4 Bl DC+ Bl DD+
5 Bl DC- Bl _DD-
6 Bl_DB- Bl_DA-
7 Bl DD+ Bl _DC+
8 Bl_DD- Bl_DC-
Tabnuuya A.8
[MepeyeHb NOCTaBLMKOB BPEMEHN
3Have- [MocTaBLumK
* OnuncaHwue
Hue BPEMEHMU
Jlloboe ycTpPOMUCTBO, OCHOBaAHHOE Ha
aTOMHOW pe30HaHCHOM yacToTe,
10 ATOMIC CLOCK oTkannbpoBaHHOEe B COOTBETCTBMM C
- MeXayHapoaHbIMU cTaHgapTamu
4acToTbl M MPU UCMNOSIb30BAHUKN LUKasbI
BpemeHu PTP BpemeHH
JTroboe CUHXPOHU3MpPYOLLIEECS co
CNYTHMUKOBOWN  CUCTEMOM  YCTPOWUCTBO,
20 MOHACC/GPS KOTOpoe npenoctaBndeTr BpemMsa WU
4yacToTy no MeXayHapoaHbIM
cTaHgapTam
JTroboe YCTPOWUCTBO, KoTopoe
CUHXPOHU3NpyeTCcH Yyepes
30 TERRESTRIAL RADIO | PACTPeAeneHHble paguoCUCTEMBI,
- KOTOpble NpefoCTaBfsAlOT BpemMsa W
yacToTy no MeXayHapoaHbIM
cTaHgapTam
40 pTP JTroboe YCTPOWUCTBO,
CUHXPOHU3MPYKOLLLEECA C OCHOBaHHbLIM
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Ha PTP ncro4YHmkom BpemMeHun BHELUHEro
AomeHa

50 NTP

JTroboe YCTPOWCTBO,
CUHXpOoHU3UpyLeeca 4yepes NTP wmnu
SNTP C cepBepamu, KOTopble
npenocTaBnAalT BpeMd W 4acToTy Mo
MeXxayHapo4HbIM cTaHdapTam

60 HAND_SET

Ncnonbayetca gns nwobblX YCTPOWCTB,
BpeMs KOTOpbIX ObIIO YCTaHOBMEHO
nocpeacTtsoMm NONb30BaTENIbCKOro
nHTepdemnca, OCHOBAHHOIo Ha
cobnogeHuu MeXOyHapOaHbIX
CTaHOApTOB WUCTOYHWKA BPEMEHU B
npegenax 3asiBrieHHON TOYHOCTM YacoB

90 Opyroe

[pyron NCTOYHNK BPEMEHU UITN HaCTOThlI,
He  npeayCMOTPEHHbIN  OcTalibHbIMU
3Ha4YeHnaAMHU

INTER-

AO NAL_OSCILLATOR

JTloboe ycTponCTBO, 4actoTa KOTOpPOro
He OCHOBaHa HM Ha aTOMHOM pe30HaHce,
HM Ha OTKanMbpoBKe B COOTBETCTBUU C
MeXayHapoaHbIMU cTaHgapTamu
4acToThl, n BpeMs KOTOPOro
OCHOBbIBAEeTCA Ha aBToreHepaTtope Cco
BPEMEHM, onpeaeneHHoMm
NPOU3BONbHbLIM nnm HEen3BEeCTHbIM
obpasom

[1ns ncnonb3oBaHusA
FO-FE anbTepHaTUBHbIX
KOHurypaumin PTP

FF 3apesepBnpoBaHO

* Bce octanbHble 3HayeHud, He yKkasaHHble B Tabnuue A.8,

3ape3epBMpoBaHbl
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Tabnuuya A.9

[Mone «4yacosoun cron» B naketax NTP

3Ha4eHue OnucaHve
0 He onpeneneHo, HeaonycTMMoe 3HaYyeHue
1 [MepBUYHLIN cepBep
2-15 BTopuyHbin cepsep, ncnonbayowmmn NTP
16 He cuHXpoHU3npoBaHoO
17-255 | 3apesepBnpoBaHO
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