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1. Hepeqenb KOMIIeTEeHIU 1 HHAUKATOPOB UX TOCTHIKCHUHA

[Ipomiecc wW3yueHWs JUCHUIUIMHBI ~HampaBieH Ha (QOpMUpPOBaHUE  CIETYIOIIUX
KOMIIETEHLIMI:
Kona u nHaumeHnoBanue Koa u HauMeHOBaHUE UHIUKATOPA Ortan | [IpexamrecTByromniue Tarmmbl
KOMIIETCHIIUU JOCTHKEHHSI KOMITETCHIIUH (c ykazaHHEM TUCUHUILINH)
nK-2 Crocoben | ITK-2.1 3naer: 5 Jran 1
IIPOBOAUTH PACYETHl | -METOAMKY pacyeTrbl U IIPOCKTUPOBAHUS Ocnosbl meopuu yeneii
M0 TpPOEKTy CeTe, | cerel, COOpPYKEHUH u CPEICTB Jran 2
COOpYKEHUH ¥ | UHPOKOMMYHHKAIMI LTI B Anmenvl u
pacnpocmpaHenue
CpeICTB COOTBETCTBHH C TEXHHYECKUM 3a/laHUEM U
. PAouUoBoH, Teopus
WHQOKOMMYHHKAIIUH | OCHOBHBIMH HOPMATHBHO-TIPABOBBIMH U
menempaguxa,
B COOTBETCTBHH C | HOPMAaTHBHO-TEXHHYECKHUMU Cxemomexiuxa
TEXHHICCKUM AOKYyMCHTaMHU, MeneKOMMYHUKAYUOHHBIX
3a/laHueEM M | -OCHOBHBIE HOPMATHBHO-TIPABOBBIMH U yempoiicms,
OCHOBHBIMHU HOPMAaTHUBHO-TEXHUYCSCKUMU Kommymayuonnvie
HOPMATUBHO- JOKYMEHTaMH B PaMKax MPOCKTHPOBAHHSA cucmemvl
IPaBOBLIMH u | cerei, COOpYXEHHH W CpencTB Jran 3
HOPMaTHUBHO- unpoxommyHukarmit LTI, Teopus ceasu,
TEXHUYECKUMHU IIK-2.2 ymeer: Apxumexmypa
MeneKOMMYHUKAYUOHHbLX
JIOKyMEHTaMH -IIPOBOJUTH PACUEThl, MPOEKTUPOBAHHUE cucment
cerel, COOPYXKEHUM u CpEICTB Yran 4
WHPOKOMMYHHUKALUI LTI B Hopmamueno-npasosas
COOTBETCTBHHU C TEXHUYECKUM 3aJaHUEM H 6aza npogeccuonansnoi
OCHOBHBIMH HOPMAaTHBHO-TIPABOBBIMH U oeamenvnocmu  Cemu  u

HOPMAaTUBHO-TEXHUUECKIUMU
JIOKyMEHTaMU;

-IIPUMEHATh ~ OCHOBHBIE ~ HOPMATHBHO-
MPaBOBBIMH M HOPMATHBHO-TEXHUYECKUMHU
JOKyMEHTaMH B paMKaX MPOCKTUPOBAHUS
U pacyeTa ceTeil, COOPYKEHUM U CPEJICTB
nHpoxommynukamwit LTI,

IIK-2.3 Biaageer:

-HaBbIKAMU pacueTa M MPOCKTUPOBAHUS
ceTe, COOPYXKEHUM u CpENCTB
WHPOKOMMYHHUKALUI LTI B
COOTBETCTBHUH C TEXHUYECKUM 3aJ]aHUEM U
OCHOBHBIMH HOPMAaTHBHO-TIPABOBBIMH U
HOPMaTHUBHO-TEXHUYECKUMU
JIOKyMEHTaMU;

-HaBBIKAMHA  TPUMEHEHUS  OCHOBHEIC
HOPMAaTHUBHO-TIPAaBOBBIMA W HOPMAaTHBHO-
TEXHUYECKUMU JOKYMEHTaMH B paMKax
MPOCKTUPOBAHUS M  pacuera  CeTew,
COOPYKEHUN u CpEICTB
nHpoxommyrukanwi LTI,

cucmemvl MOOUTLHOU ces3u,

®opma(bl) MPOMEKYTOYHON aTTeCTAllMU O JUCIUILINHE: YK3aMEH.

2. [loka3aTejn, KPpUTEPUM U IIKAJIbI OEHUBAHUS KOMIIeTEHIM A
2.1 TlokazaTteneM OLEHHBAHUSA KOMIIETEHIMI Ha 3Tane ux (GOPMHUPOBAHUS NPU U3YUYECHUH
JUCITUIUIMHBI SIBJISETCS YPOBEHb MX OCBOEHUSI.

IIkama
OIICHUBaHUA

PesynbraThl 00yueHus

JleckpunTopsl ypoBHEU
OCBOCHHUS KOMIIETCHIINHI

IIK-2 Coco6eH MpoBOAUTh pacdeThl MO TPOEKTY CETEH, COOPYKEHUH W CPEICTB
WHPOKOMMYHHKAIIUH B COOTBETCTBUU C TEXHUYECKUM 3aJ]aHWEM W OCHOBHBIMH HOPMATHBHO-
MIPABOBEIMY Y HOPMATHBHO-TCXHHUYECKUMU JIOKYMEHTAMU

Huzknit

| MIK-2.13uaer:

| Cnabo

3HacCT

MCTOJUKY PaCUCThbL u




(OpOTOBBIN) | -METOOUKY pacueTst U | TPOEKTUPOBAHUS CETEH, COOPYXKEHMH H
YPOBEHD MIPOCKTUPOBAHUS CETEH, COOpY)KeHUH U | cpeacTe  uHpoxommyHukanui 1T B
cpenctB nHpokommyHukaruii 1III/] B| COOTBETCTBHM C TEXHUYECKHM 3aJaHUEM H
COOTBETCTBUH c TEXHUYECKUM | OCHOBHBIMH  HOPMATHBHO-TIPABOBEIMH U
3a/laHueM W OCHOBHBIMH HOPMAaTHBHO-| HOPMATHBHO-TEXHHYECKHMH  JTOKyMEHTaMH.
MIPaBOBBIMH u HOpMaTHBHO- | Cya0o  3HAaeT OCHOBHbIE  HOPMATHBHO-
TEXHUYECKUMU JIOKyMECHTaMU; MPaBOBEIMM ¥ HOPMATUBHO-TEXHHUYECKUMU
-OCHOBHBIC HOPMATHBHO-TIPABOBBIMU M| JOKYMEHTAMH B pPaMKaX IPOCKTUPOBAHUS
HOPMAaTHUBHO-TEXHUYECKUMHU cere, COOPYXKEHUU u CpEJICTB
JIOKyMEHTaMHU B pamkax | mH(poxommyHukarmii LITTJ]
MPOSKTUPOBAHUS CETEH, COOPYKECHUHN 1
cpenctB nHGpokoMMmyHuKarwit T/,
ITK-2.2 ymeer: Cnabo  yMeer  MpPOBOJMTH  PacyeTsl,
-IIPOBOAMTDL PacyCThl, IPOCKTHUPOBAHUC | [POCKTUPOBAHUE CETEH, COOpYKEHUH U
CeTei, ~ COOPYKCHHH M  CPEACTB| cpenctB uHpokoMmyHuKkamuii 1T B
MH(POKOMMYHHUKAIH LTI B| COOTBETCTBMM C TEXHMYECKMM 3aJaHHEM MU
COOTBCTCTBHH Y TCXHUYCCKUM | OCHOBHBIMU HOpMaTHUBHO-IIPaBOBBEIMHU u
3aJaHMCM M OCHOBHBIMH HOPMATHBHO-| HOPMATUBHO-TEXHUYECKMMH  JTOKyYMCHTaMH.
MPpaBOBbIMH u HOPMAaTHUBHO- | Cmabo yMeeT MIPUMEHSIThH OCHOBHEIC
TCXHUICCKUMHU NOKYMCHTAMU, HOpPMATUBHO-IIPABOBEIMH U HOPMaTHUBHO-
-IPUMEHATH OCHOBHBIC HOPMATHBHO-| TEXHHUYECKMMH JOKYMEHTaMHM B  paMKax
MPpaBOBbIMH u HOPMAaTHUBHO- | mpOEKTUPOBAHUS U pacuera ceTeH,
TEXHUYCCKUMU TOKYMEHTAMU B PAMKAX | COOPYXCHUH M CPEJCTB WH(HOKOMMYHHKAITHIA
IPOEKTUPOBaHUA MW pacyera ceTed, | I,
COOPYKEHHU u CpEIICTB
uHpoxommyHukarmi 1T/,
IIK-2.3 Bnageer: Cnabo BHajgeeT HaBBIKAMH pacyera W
-HABbIKAMH PACUeTa U POCKTHPOBAHIS | npoekTHpOBaHHS — CeTel,  COOPY)KCHHH M
CCTCH,  COOpYXCHMH W CPCICTB | cpencrs uHpokommyHukamuii LTI B
MHDOKOMMYHHKAIHH T B| COOTBETCTBMM C TEXHHYECCKHM 3aJaHUEM WU
COOTBETCTBHN ¢ TCXHUHCCKUM | oCHOBHBIMH ~ HOPMATHBHO-TIDABOBBIMH |
3a/1aHACM M OCHOBHBIMH HOPMATHBHO- | 4opMaTUBHO-TEXHHYECKMMH  JOKYMEHTaMHU.
HpaBOBLIMH u HOPMATHBHO-| CpaGo BiajeeT HaBbIKAMH  NPUMEHEHHS
TEXHUMYCCKUMHU NOKYMEHTaMU, OCHOBHBIE HOPMaTHBHO-IIPABOBBIMHU u
-HaBbIKaMH  IPUMCHCHHUA  OCHOBHBIC | yonMaTHBHO-TEXHUYECKUMH JIOKYMEHTAMH B
HOPMATHBHO-IIPABOBLIMU | paMKkax NpPOEKTHPOBAHUSA M pacyeTa CeTeid,
HOpMAaTUBHO-TCXHIICCKUMHU COOPYKCHHUI M CPEICTB MH()OKOMMYHHKAIINIA
JIOKYMEHTaMH B pamKax | [[IJI,
MPOEKTHPOBAaHUS W pacdera CeTei,
COOpPYXKEHUU u CpENCTB
nHpokommyHukanui T,
Cpennuit K-2.1 3naer: CpenHee 3HaeT METOJIUKY pacueTbl U
YPOBEHb -METOIUKY pacueTsl M| TPOEKTHUPOBAHUS CETEeH, COOPYXKEHHH U
NPOCKTHPOBAHUS CETEH, COOpyKeHuil u| cpeacts  uHGoxkommyHukammid  IIIIJ] B
cpenctB nHpoxkommyHukaruii 1III/] B| COOTBETCTBHM C TEXHUYECKHM 3aJaHUEM H
COOTBETCTBHH c TEXHWYECKHUM | OCHOBHBIMH  HOPMATHBHO-TIPABOBBIMH U
3a/laHueM U OCHOBHBIMH HOPMAaTHBHO-| HOPMATHBHO-TEXHHYECKHMH  JTOKyMEHTaMHU.
MIPABOBEIMH u HOpMaTHBHO- | Cna00  3HACT OCHOBHBIE  HOPMATHUBHO-

TEXHHUYECKUMH JIOKyMEHTaMH;
-OCHOBHBIE HOPMAaTHBHO-TIPABOBBIMU H
HOPMATUBHO-TEXHUYECKUMU
JTIOKyMEHTaMHu B pamkax
MIPOEKTUPOBAHUS CETEM, COOPYKEHUH 1
cpenctB uapokommynukarmid IITTJT.
IK-2.2 ymeer:

-IIPOBOJUTH PACUYETHI, IPOSKTHPOBAHIE
ceTel, COOpy)XeHUH U  CpeiCTB

MPaBOBEIMH M HOPMAaTHBHO-TEXHHYECKUMHU
JOKyMEHTaMH B paMKaX IPOEKTUPOBAHUS

ceTe, COOPYKEHUI u CpeACTB
nHpoxkommyHukauuit LT

CpenHe  yMmMeeT  TpOBOAWUTH  pacyeThl,
MPOEKTUPOBAHUE  CETEH, COOpPYXKEHUU U
cpeacts  mHokommynukammid I B




MH(QOKOMMYHHKaLUH LTI B
COOTBETCTBUHU c TE€XHUYECKUM
3alaHUEM U OCHOBHBIMU HOPMAaTHBHO-
MIPaBOBBIMH u HOPMaTHUBHO-

TEXHHUYECKUMH JIOKyMEHTaMH;
-IIPUMEHITh OCHOBHBIE HOPMAaTHBHO-
MIPABOBBIMH u HOPMAaTUBHO-
TEXHUYECKUMH JOKYMEHTaMH B PaMKax
MPOEKTUPOBAHUS W pacueTa CeTew,
COOpY>KEeHUU u CpE/ICTB
nHpoxkommyHnukanuii LTI/

IIK-2.3 Bnageet:

COOTBETCTBUH C TEXHUYCCKUM 3aJ[aHUEeM U
OCHOBHBIMH  HOPMATHBHO-TIPABOBBIMH W
HOPMATUBHO-TEXHUYECKUMH  JTOKyMECHTaMHU.
Cnabo  yMmMeeT  TpPHMEHSATh  OCHOBHBIC
HOPMATUBHO-TIPABOBBIMH W HOPMATUBHO-
TEXHUYECKUMH  JOKYMEHTAMH B  paMKax
MPOEKTUPOBAHUS u pacuera CeTel,
COOPYKCHHI M CPEICTB WH()OKOMMYHUKAITUI
LTI,

CpenHe BnajeeT HaBbIKAMH pacyera o
-HaBbIKaMHM pacuc€Ta U IPOCKTUPOBAHUA IIPOEKTUPOBAHUA CeTeﬁ’ coopy){(eHHﬁ u
ceTeil,  COOPYXCHHMH M CPEACTB| cpenctB  uHpokomMMmyHukanmii  IIITIJT B
MH(OKOMMYHHKALMHA LI B| COOTBETCTBMM C TEXHHYECKHM 3aJaHUEM U
COOTBCTCTBHH Y TCXHUYCCKUM | OCHOBHBIMU  HOPMATHUBHO-IIPABOBBIMU U
3alaHueM U OCHOBHBIMH HOPMATUBHO- | HOPMAaTHBHO-TEXHHYECKUMH  JTOKYMEHTaMH.
IIPaBOBLIMHU u HOPMaTHBHO-| Cmiabo BlajceT HABBIKAMH IPUMEHEHUS
TEXHUYCCKUMH TOKYMEHTAMHU; OCHOBHBIE HOPMAaTUBHO-IIPaBOBBIMU 51
-HaBpIKaMH ~ IIPUMCHCHUA  OCHOBHBIC | HOpMATHBHO-TEXHUYECKMMU TOKYMEHTaMHU B
HOPMaTUBHO-IIPABOBBIMH | paMkKax MNpOEKTHPOBAaHUS U pacueTa CeTeH,
HOPMAaTHBHO-TEXHUIECKUMHA COOpPYXEHHI W CPelCTB UH(POKOMMYHUKAIUHA
JOKyMEHTaMH B pamkax | 11/,
MIPOEKTUPOBAaHUSA U pacyera CeTel,
COOpPYKEHUU u CpEICTB
nHpoxommynukarmwi LTI,
Bricokuii K-2.1 3naer: 3HAeT METOUKY pacyeThl U MPOCKTUPOBAHUS
YPOBEHD -METOIUKY pacyeTsl M| CceTew, COOpYKEHUI u CpEJICTB
MIPOCKTUPOBAHUS CETEH, CoopykeHui U | uHPpokoMmmyHnukanuii III1J] B cooTBeTCTBUU C
cpenctB nHGokommyHukammii III1J] B| TexHWYeckuM 3aJaHMeM W OCHOBHBIMU
COOTBETCTBUH c TEXHUYECKUM | HOPMATUBHO-TIPABOBBIMM U HOPMATHUBHO-
3alaHueM W OCHOBHBIMH HOPMAaTHUBHO-| TEXHHYECKUMH JIOKyMmMeHTamHu. Cimabo 3HaeT
IIPaBOBBIMU u HOPMATHBHO- | OCHOBHBIE HOPMAaTHBHO-IIPaBOBBIMU u

TEXHUYECKUMU JOKYMECHTaAMU;
-OCHOBHBIE HOPMATHBHO-IIPABOBBIMH U
HOPMATHUBHO-TEXHUYECKUMHU
JIOKyMEHTaMH B pamKax
MPOCKTUPOBAHUS CETEH, COOPYKEHUU U
cpenctB nHGokoMmyHuKarwit I/,
IK-2.2 ymeeT:

-IPOBOAUTH PacydeThl, IPOCKTUPOBAHUE

ceTeil, COOpYKEHHHl W  CpeICTB
UHGOKOMMYHHKAITHHA LTI, B
COOTBETCTBHUHU c TEXHUYCCKUM
3aJjaHUEeM U OCHOBHBIMH HOPMATHBHO-
PaBOBBIMH " HOPMaTHBHO-

TEXHUYECKUMH JIOKyMEHTaMH;
-IIPUMEHSITh OCHOBHBIC HOPMATHBHO-
MIPaBOBBIMH u HOPMaTHUBHO-
TEXHUYECKUMH TOKYMEHTaMH B PaMKax
MPOSKTUPOBAaHUS W pacueTa CeTeH,
COOpY>KEHUU u CpE/ICTB
uHpoxommyHukarmi 1T/,

IIK-2.3 Bnageer:

-HaBBIKAMU PacyeTa U MPOCKTHPOBAHHS
ceTel, COOpyXeHUH U  CpeiCTB
UHGOKOMMYHHKAITHHA LTI, B

HOPMATUBHO-TEXHUYECKUMHU JIOKYMEHTAMHU B
paMKax TPOCKTHUPOBAHUS CETEH, COOPYKCHUI
u cpenctB nHGoxommyHukanwii 11T/, 3HaeT
Kak opOpPMIISITE KYpCOBOI MPOEKT, MPUMEHSThH
METOJIUKY PAaCUYETOB M MPOCKTHOPBAHUS

CaMOCTOSTENBHO YMEET MPOBOAUTH PACUETHI,
MPOCKTUPOBAHUE CETEeH, COOpYKEHUH U
cpencts  uHpokomMmyHukammii LI B
COOTBETCTBHHM C TEXHUYECKHUM 3aJaHHEeM |
OCHOBHBIMH  HOPMAaTHUBHO-TIPABOBBIMH U
HOPMATUBHO-TEXHUYECKUMH  JTOKYMEHTaMHU.
CaMOoCTOSTENIEHO yMeer MIPUMEHATH
OCHOBHBIEC HOPMAaTHUBHO-TIPABOBBIMU "
HOPMATUBHO-TEXHUYECKUMHU JTOKYMCHTaMHU B
pamMKax TMPOEKTHPOBAHHUA M pacdeTa CeTei,
COOPYKCHHH M CPEICTB MH()OKOMMYHHUKAIIUH

LTI,

YMmeeT 0oQOpMISTH  KYPCOBOH  MPOEKT,
MIPUMEHSTh METOJUKY pacdeToB u
MPOCKTUOPBAHUS

Bnaneer HaBBIKAMU pacueta u
MPOEKTUPOBAHUSI  CETEH, COOpYKEHUH U
cpeacts  uHGokommyHukammi 1T B




COOTBCTCTBUU (¢ TCXHHUYCCKHUM
3aaHUEM U OCHOBHBIMH HOPMATHBHO-
IMpaBOBBIMU n HOPMATHUBHO-
TCXHUYCCKUMHU NOKYMCHTAMMU,
-HaBbIKaMH IIPUMCHCHUA OCHOBHBIC
HOPMAaTHBHO-IIPaBOBbIMU )41

HOPMAaTHUBHO-TEXHUYCCKUMU
JIOKYMEHTaMH B pamkax
MPOCKTHPOBAaHUSI W pacueTa CeTew,
COOPY>KECHUI u CpEnCTB

nHpokommyHukanui T,

COOTBCTCTBUMU C TCXHHUYCCKHUM 3aJaHUCM U
OCHOBHBIMHA HOPMATHUBHO-IIPABOBbBIMHA "
HOPMATHUBHO-TCXHUYCCKUMU AOKYMCHTaMHU.
BnaﬂeeT HaBbIKaMH TPHUMCHCHHSA OCHOBHBLIC

HOPMATHUBHO-IIPABOBbBIMHA )41 HOPMAaTHUBHO-
TEXHUYCCKUMHN  TOKYMCHTaMM B  paMKax
IMPOCKTHUPOBAHUA u pacucTta CCTCP’I,

COOPYKCHHI M CPEICTB WH()OKOMMYHUKAITUI
LTI,

2.2 Tabmuia COOTBETCTBHUSI PE3YJbTaTOB MPOMEKYTOUHOW aTTECTAI[UU TO JUCITUTUIMHE

YPOBHIO 3Tana

dbopMUPOBaHUS KOMITETECHITUI

[IIxana Kon unpmkaropa YpoBeHb 0CBOEHHUS
dopma KOHTPOJIA JOCTUKEHUSA
OLICHUBAHUS . KOMITETEHIINHT
KOMITETEHIINI
IK-2.1 HHU3KUHU
YAOBJIETBOPUTEIBHO [1K-2.2 HU3KHUU
I1K-2.3 HHU3KUHU
Kypcosas [1K-2.1 Cpe,Z[HI/II:/I
padora XOPOILIO I1K-2.2 CpeaHui
[1K-2.3 CpPEIHUN
I1K-2.1 BBICOKU I
OTJINYHO I1K-2.2 BBICOKHH
I1K-2.3 BBICOKM I
IK-2.1 HHU3KUH
YAOBJIETBOPUTEIBHO [1K-2.2 HU3KHUU
I1K-2.3 HHU3KUU
[1K-2.1 CPEIHUU
OK3aMeH XOpO1LO [1K-2.2 cpenHuil
[1IK-2.3 CpeaHui
IIK-2.1 BBICOKU I
OTJINYHO I1K-2.2 BBICOKHH
I1K-2.3 BBICOKM I

3. MeTtoanueckue MaTepuaJibl, ONpeaesiiome Npouexypbl OLeHUBAHNUS
[Ipomiecc oleHWBaHWSA 3HAHWW, YMEHWW, HABBIKOB W (WJIM) OIbBITA JEATEIHLHOCTH,
XapaKTEpU3YIOIUX 3Tarbl (POPMUPOBAHUS KOMIIETECHIIMHI, MTPeJICTaBleH B Tabnuuax no ¢popmam

00yJeHUS:

Twun 3ausaTusa

Tema (pazmen)

O1neHOYHbBIE
CpeJlicTBa

MK-2 Crioco6eH MpoBOUTE PACUYEThI MO TPOCKTY CETeH, COOPYXKCHHHA U CPEICTB
MHPOKOMMYHHUKAIIMA B COOTBETCTBMU C TEXHUYECKHM 33JaHHEM M OCHOBHBIMH HOPMAaTHBHO-TIPABOBBIMU
Y HOPMATHBHO-TEXHUYECKUMHU TOKYMEHTaMU

Jlekinsa Bce pa3nensl 1UCIUIIITAHBI JK3aMEH
Pacuer napamerpos cetu PON H By HOE
[IpakTnueckue Pa3zpabotka cxem cetu PON Y
MPAKTHUECKOE
3aHATHA Pacuer mapametpoB cetu Ethernet
3a1aH1E
Pa3zpabotka cxem cetu Ethernet
CaMocTosTeIbHas DK3aMCH,
Bce pazaenbl nuCUUIUIMHBL
pabota KypcoBas paboTa




4. TunoBble KOHTPOJIbHbIEC 32JAHUS
[IpencTaBuTh OJMH NPUMED 3aaHUA IO KaXKIOMY THUITYy OLICHOYHBIX CPEICTB UL KaKIOU
KOMIIETEHIIH, (POPMHUPYEMOM TaHHOH TUCIUITIIHHOM.

IIK-2 CiocoOeH mpoBOIUTH pacueThl MO MPOEKTY CETeH, COOPYXKEHHH U
CpeACTB MH(OKOMMYHHUKAIMI B COOTBETCTBHM C TEXHMUYECKUM 3a/JaHUEM U
OCHOBHBIMU HOPMAaTUBHO-IIPABOBBIMU M HOPMATUBHO-TEXHUYECKUMU JOKYMEHTaMU

Koncnekr gexuun Ha Temy «Texnonorus GPON»

ITaccuBnas onrtmdeckas cetb GPON (ot anrnmiickoro Gigabit Passive Optical Network) — 310 ruraburnas
ceTh aDOHEHTCKOTO J0CTYIIa, IPEIOCTABISIONIas MyJIbTHCEPBUCHBIC YCIYTH CBSI3U, IO Pa3BETBIEHHOI BOJOKOHHO-
ONTHYECKOM apXUTEKType C MACCUBHBIMHU y3JIaMH, KOTOPasi ONMCBHIBACTCS] B PEKOMEHIALMH MEKTYHAPOIHOTO CO03a
anekTpocsszu u tenerpapun (MCO-T) ITU-T G.984.

B KkayecTBe CTAaHIMOHHOTO O0OpPYIOBaHMS MNPUMEHSETCS ONTHYECKUH JuHEeWHBl TepmuHan OLT
(xommytatop OLT), Ha cropoHe aboHeHTa yCTaHaBIMBaeTcs onTuueckoe cereBoe okonuanue ONT (poyrep
GPON). Ha pucynke 1 npezcraBieHa cxema nepeaauu 1aHabeix B cetd GPON.

[ — .

ONU1
TDM, HUCXOIAIINIT TIOTOK [ |
A =1490 am
125 mxc
E — —
OLT @) ONU2

~— N .
125 MKc s —

TDM, BOCXOASAIIMI TOTOK
A =1310 um

ONUI128

- ]
Pucynox 1 — IIpunnun nepegauu nanssix B cetu GPON

Jnst mepenayu JaHHBIX UCHOJB3YIOTCS ABe IIMHBI BoJHBL: 1310 uM u 1490 um. [nuna Bonnsl 1310 HM
TepeaaeTcsl B BOCXOSIIEM MOTOKE, KOTOPBI OPraHU3yeTCsl B HANPABJIICHUH «a0OHEHT - oreparopy. JirHa BOHEI
1490 HM mepenaeTcs B HHCXOJSIIEM ITOTOKE, KOTOPBIA OPraHU3yeTCsl B HAIPABICHHH «OMEPaTop - aOOHCHTY.
CKOpOCTh Iepeaun AaHHBIX BOCXOJSIICTO MOTOKAa cocTaBisieT 1,25 ['out/c, Hucxoasmero - 2,5 I'out/c. [lannbie
BOCXOJSIIIETO M HHUCXOJAIMIETO TMOTOKOB IEPENaloTCs 10 OJHOMY ONTHYeCKOMY BOJIOKHY. Texnosorus GPON
6asupyercs Ha cranmapre ITU-T G.704.1 GFP (Generic Framing Protocol, oOmmuii mpoTOKoa KaIpoB), KOTOPHIi
obecreurBaeT MHKATICYJISIIIAIO BO BpEMEHHON KaJp [UTMTEIHLHOCTRIO 125 MKC JaHHBIE IIOOOTO THIIA CEPBHCA.

Kanp HHCXOmSIIEro MOTOKa COCTOWT W3 JBYX IIOJICH, TOJie JAaHHBIX W 3arojioBka. dopmaT IWKIa st
BOCXOJSIIIIETO TOTOKA COCTOUT M3 HECKOJIBKHUX KaJpOB, KOJHMYECTBO TAKUX KaIpPOB COOTBETCTBYET KOJIHUYECTBY
nonkmodaeMeix ONU k omnomy OLT moprty. Ha pucynke 2 mpencTaBieHa CTPYKTypa 3arojioBka ITUKIIA
HUCXOJSILEr0 U BOCXOASIIEro MOTOKa.

Hucxonsmmit notok, 125 Mxc

GEM
header Downstream GTC payload
(PCBd)
PLO A_llocatlon PLO A_llocatlon PLO A_llocatmn
intervals intervals intervals
ONU brust ONU brust ONU brust
Bocxomsmuii motok, 125 mMxc N

PucyHok 2— @opmat kaapa HUCXOAIIETo U Bocxosmero mukia cetu GPON



CrpykTypa Kamapa Hucxoasmiero motoka cetn GPON mpencrasiena Ha pucyHke 3. 3aroJIOBOK HUCXOSIIETO
TIOTOKA COCTOWT U3 CICAYIOIINX MOJIEH:

- PSync — moste nukioBoi CHHXpOHU3AIUH ITHHOK 4 OaiiTa;

- Ident — mone mmmHO# 4 OaliTa, MpeaHAa3HaUYECHHOE U WACHTH(DHUKAIIMN HOMEpA ITUKIA U COBMECTHMO C
nosiem PSync, ms nosxHOTO cpabaThIBaHHA MO ITUKIOBOMY CHHXPOHU3MY;

- PLOAMA — mone ynpasneHus anuHoo 13 GaiiT;

- BIP — nosie KOHTpOJIEHOH CyMMY (4YepeioBaHKe YETHOCTH), pasmep 1 OailT;

- PLend — mome mnuHO# 4 OaiiTa, B KOTOpPOM IepenaeTcs uHpOpMAIMs O JUIMHE 3aroJioBKa IIMKIIA
HUCXOJSILEr0 MOTOKA;

- UpsBWmap — nosie pazmepom N*80aiiT, B KOTOpOM rnepeaaeTcs HHGOPMaLust 0 MPOITyCKHOH CIIOCOOHOCTH
Bcero 1ukia, rue N — 3to koauyecteo ONU.

PCBd GTC payload
Psync Ident PLOAMd BIP-8 Plend Plend Upstream BWmap
4 Gaiita 4 Oaiita 13 Gaiit . 4 Gaiita 4 Oaiita Nx8 baiit

Pucynox 3 — CTpykTypa IUK/Ia HUCXOSILIEro MOToKa

®dopMmaTt Kajapa BOCXOIAIIETO TTOTOKA MPEACTaBICH Ha pucyHKe 4. Kaap cOCTOUT U3 CIIEAYIOMUX TTOJICH:

- Preamble — yka3pIBaeT Ha Ha4aJIO IUKJIA;

- Delimiter — pa3nenurens;

- BIP-8 — xoHTpOSIEHAS CyMMa 3aroJjioBKa;

- ONU-ID — unentudukarop onrmdeckoro 6moka ONU (3rauenue ot 0 no 255);

- Ind — mone nHAMKaNMK 0OecIeYNBaET B peXXUME peabHOro BpemeHu ot4eroB o coctositunu ONU k OLT (1
Oaiir);

- PLOAMu — nosie ynpasnenus (13 Gaiir);

- DBRu — nH(opMaIioHHoE 10JIe 0 AMHAMUYECKOU T0JIOCE MPOIYCKaHUs IaHHBIX. JTO MOJIE OTIPaBIISEeTCS,
KOI/la COOTBETCTBYIOLIHME (park yCTaHABIMBAIOTCS B COOTBETCTBYIOLIYIO CTPYKTYpPY paclpeleieHHs B paMKax
UpsBWmap.

- PL — nmone mosie3Ho# Harpy3Ku.

Ilepen magaroMm Kagpa TepemaeTcs BpEeMEHHAs 3a/epiKKa, BBICTYMAiomas B KadeCTBE CHHXPOHM3ALWU U
YCTpaHEHUH KOJUTU3UH.

Bpemennat | b nble | Delimiter |BIP-8| ONO” |Ind | PLOAMu | DBRu | PL | DBRu | PL
3aJepKKa ID

Pucynok 4 — ®opmar kajpa HUCXOASILIEr0 MOTOKa

Ha pucynke 5 mpezacraBieHa CTpyKTypa IO MOJE3HOM HArpy3Kd BOCXOZsIIEro motoka. [losne monesHoit
Harpy3KH COCTOHUT U3 3aroJIOBKa U II0JIS JTAaHHBIX. 3aT0JIOBOK COCTOUT U3 TIOJICH:

- PLI — nniuHa mosist moJjie3HON HarpysKu;

- Port-ID — wupeHTHduKaTOp TmMOpTa, NpEeNHA3HAYEH A INPABUIBHOTO AEMYJIbTHUIUICKCHPOBAHUSI U
MYJIbTHIIEKCUPOBAHUS JAHHBIX MEXLy ONTHYECKUMH U CEPBUCHBIMU MOpTaMu obopynoBauus OLT;

- PTI — Tun nepenaBaeMoii Noi€3HOM HArpy3Ky;

- HEC — koHTposBHAsI CyMMa 3ar0JIOBKA.

[Tone xoutponsHO# cymmbl HEC, BbInonHSET HE TOJNBKO (PYHKIMIO IIETIOCTHOCTH 3arojoBKa, HO M (DYHKIUIO
IIUKJIOBOW CHHXPOHH3ALUH, 10100H0 poTokoiay ATM.

3aronoBoK

- TTosie maHHEBIX
5 GaiiT

PLI Port ID PTI HEC
12 6ur 12 6ur 3 6ura 13 6ur

Pucynok 5 — ®opmar 3arosoBka mosisi MoJA€3HOW HArpy3KH BOCXO/SIIETO TTOTOKA

Oo6opymoBanue OLT crarmapta GPON cocTOUT U3 TpeX OCHOBHBIX MOIYJICH:



1) Momynb ontrueckux moptoB OLT;

2) MOAYJb KPOCC-KOMMYTAITHH;

3) cepBUCHBIH MOJYJIb.

OynkIuoHanbHas O1ok-cxema obopymoBanust OLT mpencraBmeHa Ha pucyHke 6. MoIymb ONTHYECKHX
TIOPTOB COCTOUT U3 IBYX (PYHKIIMOHAIBEHBIX OJIOKOB:

1) yHKIIMOHANBHBIH OJIOK ONITHYECKOTO ceTeBoro pacnpeaeneHus ODN;

2) dpyHKmoHanbHbIH 6510k cxonumoctd PON TC.

CoBMmecTHast paboTa 3THX JBYX OJIOKOB MO3BOJISIET BBINOJHATH CIEAYIOIIUE (QYHKIMU: KaJApHUPOBAHHME,
KOHTPOJIb JIOCTYII K Cpelie Nepetaydl, JMHaMUUYecKas 110J10ca MPOIyCKaHus, pa3rpaHuueHHUEe MPOTOKOIBHOIO OloKa
nannbix (PDU), ynpasnennst ONT.

OYHKIHOHAIBHBINA 0JI0K . MarucrpainbHsii Sz
DyHKIMOHAIBHBII HopT »Es
— -t OITHYECKOTO CETEBOTO iy 22
Z s 610K CXOIUMOCTH (cepBrCHBIiT)
(Sl pacnpeesieHus P o
S Kpoce- o g
. . "

g @ . . KOMMYTATop, MarucrpanbHsiit 5 g
- . . o
s3 = MYJIbTHILIEKCOP nopr Ll !
5a DyHKIMOHATBHBIH 610K . (cepBHCHBIH) =R G)

- ommiuceKoro cereoro | | CYRKUHOHATbHbIT
Il -
0JIOK CXOAUMOCTH CepBHCHBII
pacnpesieeHust MO

Pucynox 6 — ®ynkinonaneHas 0nok-cxema OLT cetn XGPON

Momyns Kpocc-KOMMYTallMH 0OecTeunBacT KOMMYTAlMOHHBIN KaHAJI MEXAY CEPBUCHBIMU M ONTHYECKHMU
mopramu OLT. B kadectBe mHTepdelica cepBUCHOTO MmopTta MoryT ObITh mHTepdeicsl RG-45 (¢ momaepixkoit
cepsucoB E1 u GEthernet) nnu uarepdeiic SC (¢ moanepxkoit cepprcoB GEthernet umu STM-N).

OnTuueckoe cereBoe okoruanue ONT B ommmaue ot OLT, cOCTOUT U3 IBYX MOMYJICH:

1) Momynb ontrueckux moptoB OLT;

2) CepBUCHBIH MOJYJIb.

Haznauenue monyneit y ONT Takoe ke, kak u y kommyTaropa OLT. Pa3Humna ToibkO B KOIHYECTBE
ontudeckux noptoB OLT u cepBucubsix noproB. Hanuune nsyx nmoproB OLT mo3BOIUT MOCTPOUTH APEBOBHUIHYIO
TOTOJIOTHIO C 3aIIUTOH HAa ONTHYCCKOM YypoBHE. KoMMuecTBO cepBHCHBIX MOpPTOB (TUn uHTepdeiica RG-45)
COCTaBJIIET OT OJHOrO 0 ueThipex. Kpome 3Toro, BMeCTo MOAyJs KPOCC-KOMMYTAalUH, B MOAYJb ONTUYECKHX
MIOPTOB BCTPOEH MYJIBTHUILIEKCOP/ AEMYJBTHILIEKCOP, KOTOPBIH BBHINOJIHSET TyKe (DYHKIHUIO, YTO ¥ MOJYJb Kpocc-
xommytanuu OLT o6opynoBanus. Ha pucynke 7 npencrasiena pyHKkuuoHanbHas 6mok-cxema ONT.

= 5]
Z , £3
o DyHKINOHAJBHBIH 610K . MarucrpanbHslit 03
c» DyHKIUMOHATBHBII - 2 o T
< ST OoNnTHYECKOro CETEBOrO nopt s S E
= 6ok cxoaumoct (1) Z 50
S pacnpenencuus (1) S E
) 55
= - Z
<~ MUX/DMUX . 2
Z e, MarucrpanbHblit 273 L
] . I ! - 5 =
- } DyHKINOHANBHBIH 60K | | DyHKUHMOHANBHBIH | nopt 5 >n ﬂé
|
L; ~@—=  ONTHYECKOrO CCTEBOIO } } 6JI0K CXOIMMOCTH | & E 2
| o
3 | pacnpenencHus (peseps) | | (peseps) } o S5
B -
é L= e CepBHCHBIH MOZYITb M=

Pucynox 7 — ®ynkuuonansHas 6iok-cxema ONU cetn XGPON

ITaccuBHas ontrueckas cetb GPON cTposiTcst Ha 6a3e apXUTEKTYPHI:

1) FTTB (Fiber to the Building) — BojoKHO 10 37aHMUS;

2) FTTH (Fiber to the Home) — BOJIOKHO 10 KBapTHPHI.

Ha pucynke 8 npeacraBieHbl TUTIOBBIE IPUMEPHI opraHm3anuy apxutektypsl FTTB u FTTH.

V3en pocryna MHOTrOKBapTHPHBIIT KON 1OM

) Abonent 1

A6onent 2| FTTB

!

OLT

STM-N, Ethernet, E1

MHOroKBapTHPHBIIT XKUIOH 10M

FTTH

Pucynok 8 — Apxutektrypa FTTB u FTTH ceru GPON



KypcoBasi padora «Opranu3anusi ceTd ONITHYECKOr0 J0CTYIA 10
TexHojoruu GPON»

3amanue Ha KypCcOBYIO paboTy:

1.Pa3paborate Tpaccy MNpOKIAaIKH ONTUYECKOTo Kabens CBSI3U MEXIY ONTHYECKUM
JUHEHHBIM TEPMUHAIOM M ONTHYECKHM pacnpeaenutenbHbiMu mkapamu (OPIL), u BHYyTpH
MHOT'03TaXHOT0 JI0Ma.

2.Paccuntars komuyectBo obOopynoBanuss OLT, Koin4ecTBO ONTHUYECKHX IOPTOB H
KOJIMYECTBO BOJIOKOH B MIPUMEHSEMbIX ONTHUYECKUX KaOesx.

3.Paccunrare guarpamMMmMy YpPOBHEH ONTHYECKOI'O CHUTHaJa JUId BOCXOJSLIETO U
HUCXONAIIETO0 TIOTOKa, Juisi aboHeHTa (ONTHYECKOro MapuipyTa) ¢ MaKCUMaJIbHBIMU
ONTUYECKUMU NIOTEPSIMHU.

4.Pa3paboTaTh CXeMy OpraHU3aIlH CBS3H.

5.Pa3paboTtaTh cxemy pa3BapKu ONTHUYECKUX BOJIOKOH.

6.CocraBuTth cnenupukainuio komnoHeHToB cetu GPON.

IHPAKTHYECKOE 3AHATHUE
Pacuer napamerpos cetu Ethernet

1 Hean pa6oThl:

1.1 IonyunuTs HaBBIKM pacueTa MapaMeTPOB ONTHUYECKOH CETH JOCTyIa IMOCTPOCHHOW Ha 0Oa3ze
texHonoruu Ethernet.

1.2 Tlonyunts HaBbIKH BeIOOpa SFP Momyns cetu Ethernet.

2 IToaroroBka K padore:

2.1. M3yunth TeopeTHyecKuii MaTepHrall, OTHOCSIINICS K TaHHOH paboTe MO KOHCHIEKTY JIEKIUH U
JUTEpaType.

2.2. IlonroToBUTH OJIAHK OTYETA M OTBETHI HA KOHTPOJLHBIC BOIIPOCHI.

3 IlopsiaoK BbITIOJIHEHUS PA0OTHI:

3.1 Jlns yuactka mmuHOM L, mpomsBectn BeIOOp SFP Momyns ¢ HYXHBIM JTHHAMHYECKIM
nmuana3oHoM. Mcxomubie nannbie s 1.3.13 npuBeneHsl B Tabmuie 1. [IpuMeuanne: HOMep BapuaHTa
BEIOMpaeTCs 10 HOMEPY KypHaa.

Tabimna 1 — Mcxonuble JaHHBIE

Lyar, KM L., kM B, I'6ut/c
Ne Olop, AD Ocp, 1B
BapuaHTa op? ® Mar.yu. AG.yu

1 0,2 0,03 40 0,1 1 0,01
2 0,4 0,03 10 0,2 10 0,05
3 0,2 0,02 12 0,3 100 0,09
4 0,4 0,03 56 0,4 1 0,15
5 0,4 0,03 37 0,5 10 0,12
6 0,2 0,04 9 0,6 100 0,25
7 0,3 0,02 85 0,7 10 0,02
8 0,4 0,03 43 0,9 1 0,05
9 0,5 0,03 77 0,05 100 0,05
10 0,4 0,02 7,5 0,06 10 0,06
11 0,2 0,02 16,8 0,07 10 0,07
12 0,3 0,05 21,9 0,08 100 0,08
13 0,2 0,03 63 0,09 1 0,09
14 0,2 0,05 6,7 0,15 10 0,1
15 0,3 0,03 12,9 0,25 10 1,0




Ouneprerndecknii norennuan SFP Momynst paccuuThiBaeTcs W3 HEPaBEHCTBA JHEPTETHUYECKOTO
baanca cuctemsl (1):

Poy—Pyn > L X 0oy + Ny X Olye + Nppe X 0Ol )

rae P, — MomHOCTE azeprHoro auoaa SFP momyms;

Py, —gyBcTBUTENBHOCTE poTOoaHOAa SFP Moy ns;

L — paccrostare oT KOMMyTaTOpa 10 a0OHEHTCKOTO POyTepa;

0Oy — KHIIOMETPUIECKOE 3aTyXaHHE ONITOBOJIOKHA,

Nyc — KOTHUECTBO HEPA3bEMHBIX COEANHEHNH;

O — BHOCHMBIE TIOTEPH HEPA3bEMHBIM COEANHEHHUEM;

Npc — KOTMYECTBO Pa3beMHBIX COEAMHEHNMI

0pc — BHOCUMBIE TIOTEPH PA3bEMHBIM COEJTMHEHHEM

B ¢opmyne (1), Beipaxkenne P, — Py, ecTb sHepreTnueckuii noreHuunan cucremsl Py, — Py, = 0.

Pacder npomsBecTy 1Sl MarucTpaabHOTO M AOOHEHTCKOTO y9acTKa Juist AiuH BoH 1550uM n 1310
HM.

Jns onpeneneHusi KoMMYecTBa pa3bEMHBIE COCOUHEHHH M HEPa3beMHBIX COCAMHEHHH CIEIyeT
pa3paboTaTh CTPYKTYpPHYIO CXeMy MpHeMO-Tiepearoniero TpakTa. Kak mpaBmiio, 9YHCIO CBapHBIX
COCTMHCHHUH Ha MarucTPaJbHOM YIaCTKE PacCUUTHIBAcTCS 1o hopmyde (2):

NCB:(LMaF./LCTp.) + 1 (2)

CrpoutenbHy0 JUIMHY Kabenst MOKHO B3ATh B mpedenax oT 1 mo 10 xm. [lomy4yeHnHslit pe3ynbTart
KOJINYECTBA CBAPHBIX COCOUMHEHMH 1o ¢opmye (1) ciemyeT B3ATh Kak 110 YUCIIo O3 OKPYTICHUH.

KonmuecTBo cBapHBIX coequHEHHMII Ha aOOHEHTCKOM Y4YacTKE MOXKET COCTaBJSATh MakCUMyM 4,
00 BOOOIIE OTCYTCTBOBATD.

KonnuecTBo pazpeMHBIX COEIMHEHUM ISl MAaruCTPalbHOTO ydacTKa Kak IPaBHIIO COCTABIISET
YeThIpe, AJ1s1 aDOHEHTCKOTO y4acTKa MOYKET COCTAaBIATh OT ABYX O IIATH.

W3 pacyera sHEepreTHUECKOro MOTEHITHAIa CUCTEMBI [T YKa3aHHBIX CKOPOCTEH Mepeaadn TaHHBIX
Y JUTMH ONTHYeCcKOH TUHKM (cM. Tabnuiy 1), mpousBectu BbiOOp SFP Momyms.

Pabouas nnuna BonHel SFP MOIysnst 3aBHCHT OT JaNbHOCTH CBSI3M M CKOPOCTH IMEpeaay AaHHBIX.
Jl1st ckopocTH epeaayu AaHHbIX 10 10 ['0MT/C BKIIOUUTEIBHO | IS ONTHYCCKOM JUHUM CBSI3U 10 10 KM
npuMeHsieTcst auuHa BojHbBl 1310 HM mam 1550 mm. g ckopoctd mepemadu aaHHeix ot 10 T'Owut/c
BKITFOUUTEILHO U JIJISl ONITUYECKOHN IMHUM CBsi3U Ooiiee 10 kM mpuMeHsieTcs JitnHa BOHBI 1550 HM.

Taxxe CTOUT y4ecTb, YTO Ha ADOHEHTCKOM y4JacTKe MPUMEHSIOTCS 0MHOBOJOKOHHBIE SFP Moy,
a Ha MarucTpajbHOM ydYacTKe — JBYXBOJOKOHHBIe SFP momymmn. Takke crom ydecTp W THII
IpUMEHseMoro BoyokHa. Kak mpaBuio, Ha MarucTpaid HpPHUMEHSETCS OAHOMOJOBOE BOJIOKHO
pexomenpanuu [TU-T G.652. Ha a0OHEHTCKOM y4acTKe MOYKET MPUMEHATHCS KaKk MHOTOMOJIOBOE, TaK U
OJTHOMOJIOBOE ONITOBOJIOKHO.

[Tocne BeiOOpa SFP mpuMecTH ero BHENTHUIA BHUJ U TEXHUYECKUE XapPaKTEPUCTHUKU. TEXHUUYECKUE
napameTpsl BeiOpanHoro SFP moxyis cectu B Tabmuity 2.

Tabmmma 2 — Xapakrepuctuku SFP moxyms

[TapameTtps! 3HaueHUs

MormnHocTh nepeaaTyuka, 1bM

YyBCTBUTEIHHOCTH TPUEMHHUKA, 1bM

DHepreTUYecKuit noTeHnuai, nb

I[aJ'H:;HOCTI: CBs3U, KM

Pabouas minrHa BOJIHBL, HM

Crannapr Ethernet

CKopocTh nepefiauu JaHHbIx, MOUT/C

Tun onTUYecKoro pazreMa

Tun BonokHa

3.2 JInsg KOpOTKOTO y4acTKa PaccuuTaTh TNeperpy3ky (QOToJrona W HEOOXOIMMOCTh YCTAHOBKH
ONTUYECKOT0 aTTeHI0aTopa. McxomHbIe JaHHbIE MIPEICTABICHBI B TabIuIle 3.




Tabimna 3 — Vcxonuble JaHHBIE

No BapuanTa Oop, 1B Py, ibMm Prieperp. o1, IBM
1 0,2 0 -8
2 0,4 -1 -7
3 0,2 -2 -6
4 0,4 -3 -5
5 0,4 -2 -8
6 0,2 2 -8
7 0,3 1 -7
8 0,4 5 -9
9 0,5 -6 -6
10 0,4 1 -6
11 0,2 2 -8
12 0,3 2- -7
13 0,2 1 -6
14 0,2 4 -8
15 0,3 -5 -9

Pacuer meperpy3ku ¢oToanoma BBRIIOTHICTCS M3 pacdeTa ypOBHs CHTHaNa Ha BXOJe (OTOAUOJA.
Hns storo, u3 BeipakeHus (1) ciemyer paccumrtath mapameTp Poa. Paccuumrtanuseiii mapamerp Pom.
JI0JKEH OBITh MEHBIIE YeM Preperp a:

Pba. < Pueperp. a1 3)

Ecnu HepaBeHCTBO (3) HE BBIMOIHAETCS, TO CIEAYET YCTAHOBUTH ONTUYECKUH aTTEHIOATOP.
[Ipu pacuere mapamerpa Pda. u3 dopmynst (1), anuay L, xommuecTBO CBapHBIX COEAMHEHHI
HIpUpPaBHATH HyJt0. KonndyecTBo pa3beMHBIX COeIMHEHUI Ha KOPOTKOM y4acTKE COCTABIIsIET ABA.

4 Copep:xaHue oT4eTAa:

4.1 Lems paOOTHL

4.2 Pacuer sHepreTudeckoro nmoreHmana SFP momys.
4.3 Buemnnii Bug SFP monyns, Tabnuia 2.

4.4 Pacuer neperpy3ku poroauona SFP momxyis.

4.5 OTBeTH Ha KOHTPOJIBHBIC BOTIPOCHI

5. KoHTpoJibHBIE BONIPOCHI:

5.1 B kakux cucTeMax CBsI3M NpUMeEHseTCs TexHoorus Ethernet?

5.2 Ha kakue cranaapThl noapasaensercsa TexHonorus Ethernet?

5.3 Apxurekrtypa nocrpoeHus cereit Ethernet?

5.4 Kakue yciyru CBs3M MO3BOJISAET MPEAOCTaBUTh TexHomorus Ethernet?

5.5 CkopocTh Tiepenadn JaHHBIX B ceTsx Ethernet? MunmMmanbHas M MakCHUMalbHAS IJIS OJTHOTO
a0OHEHTa U Ha MarucTpaim?

IIpumepHBI€ BOIPOCHI 11 NOATOTOBKH K K3aMEHY 110 JMCIHHILIHHE
«IIpoexkTHpoBaHKe ceTell IHPOKOINOJIOCHOI0 0CTYIIA»

1) Uto Takoe ontuyeckuii Joctyn? Cxema ONTHYECKOTO AOCTYTIA.

2)[TaccuBHas ONTHYECKAs CETh, TPUHIIUI IIOCTPOESHHS, PA3HOBUIHOCTH.

3) OnTHuecKue pa3BeTBUTEIH, PA3HOBUHOCTH, CIIOCOOBI BKIIFOUCHUSI.

4) Pacuer Gromkera ontudeckoit momHocTH B cuctemax GPON, nuarpamMma ypoBHEH.

5) Ontrdeckue Kadeau CBS3H, IPUMEHIEMbIC Ha a0OHEHTCKOM JIOCTYIIE.

6) Apxutektypa noctpoenus ceteil gocryna FTTX, pasHOBUIHOCTH, JOCTOMHCTBA U HEAOCTATKHU
KaXXJI01.

7) Ontuueckue xommoHeHTH cetd PON: OLT, ONU, ONT, onTtudeckue kabemu, ONTHICCKUE
Pa3BETBUTEINN, KOHHEKTOPBI, ONTHYECKHE KPOCCHI, ONITHYECKUE MY(THL.

8) Texnonorus GPON. Xapakrepuctuku. KoMIOHEHTEHI.




9) Onruueckue pa3BeTBUTENN. XapakTepucTuku. PaszHoBmmHocTH. CrocoObl BKIIOYUCHHUS Ha
yaactke OLT — ONU.

10) lnarpamma ypoBHeE# onTrueckux curaanos B cetd GPON.

11) Konnekropsl, mexanudeckue coeaunutenu tuna Fiberlok. OnTuyeckuil pacnpeaenuTenbHbIN
mikag. BOH. I'ne npumenstorcs. HasnaueHust. XapakTepucTHKH. MeCTO YCTaHOBKH.

12) Texnonorus Ethernet apxutextypsl FTTB. JocronHcTBa 1 HegoctaTku. CxeMa CETH.

13) Texnonorus Ethernet apxurextypst FTTH. locronncTsa u Hegoctatku. Cxema CeTH.

14) Texuonorus Ethernet m GPON apxurekrypst FTTB. JlocTOMHCTBA M HEIOCTaTKH.
CpaBHHTENBHAS XapakTepucTuka. Cxema CeTu.

15) Texuonorus Ethernet over WDM. JlocTonHcTBa 1 HefocTaTku. CXeMa CeTu.

IIpumepHbIe 3a1a4u AJIA MOATOTOBKH K IK3aMeHY 0 JUCUHMILIUHE
«IIpoexkTHpoBaHue ceTeil NIUPOKOMOJIOCHOTO TOCTYIA»

1) Paccuurars notepu B HEcxoasmeM notoke cetu GPON, eciu uCIonb3yeTcs 1Ba pa3BETBUTENS,
1x4 n 1x8, notepu kotopeix 7nb u 10 nb; AnuHa AMHMKM 2 KM, MOIIHOCTH MEpPEAATYMKA COCTABISAET
+31bM, 4yBCTBUTENBHOCTD IPUEMHUKA -291bM.

2) Paccuurarh morepu B BocxozsmieM notoke ceti GPON, ecnn HCTIOIB3yeTCs 1B pa3BETBUTEIS,
1x2 u 1x32, motepu koTopeIX 4ab u 18 nb; mmwHa nuHWE 4 KM, MOIIHOCTE IepeAaTdnka COCTABISICT
+51bM, uyBCTBUTENBHOCTD ITpreMHUKA -301bM.

3) Paccunrath ypoBeHbh CHTHAJIa Ha BBIXOJle onTmueckoro pazseTButens PLC 1x32, ecnu Ha ero
BXOJIC IEHCTBYET ONTUICCKUI CUTHAJ C YpoBHEM MHUHYC 14 nbm.

4) Onpenenuth ko3 dunment nenenns PLC pa3BeTBUTENS 1O €ro ONTHYECKH MOTEPSAM, €CIIU Ha
€ro BXOJie JEHCTBYET ONTHUYECKNI CUTHAJI C YpOBHEM MHHYC 5 1bMm, a Ha ero Bbixoze — MuHyc 23 nbm.

5) M300pa3uth rpauk 3aBUCUMOCTH OoNTHYeCKUX moteps B PLC pa3BeTBUTENNE B 3aBUCHMOCTH OT
KOJIMYECTBA OTBETBICHUI.

IIpumep 3K3aMeHANIMOHHOTO OUJIETA

MuHHCTEPCTBO LU(BPOBOTrO Pa3sBUTHSL, CBA3H
U MaccoBbIX KOMMYHUKaiuii Poceniickuit DK3aMeHANHOHHBII Ou1JIer VTBEPXKJIAIO:

enepauin Ne 12 3aB. kadeapoit MOC
VpanbCkuil TEXHUUECKUN UHCTUTYT CBSI3U U

nHpopmatuku (pummuan) PI'EOY BO

"Cubupckuii rocy1apCTBEHHBII
YHUBEPCUTET TEICKOMMYHUKALMH U
nHpopmaTukn"
B I. ExarepunGypre
(YpTHUCH CubI'YTH)

o qucrumuinae [IpoekTupoBanue « 27 » suBaps 2022 1.
CETEN MUPOKONOJOCHOrO J0CTYIIA

Hampaenenue 11.03.02 TIpoduas MHDOKOMMYHHKAIMOHHBIC CETH M CUCTEMbI Y pOBEHb bakaiaBpuar
Oakymprer_ PHO Kkypc 5  cemectp 10

1) Apxutektypa noctpoeHus ceteit goctyna FTTX, pasHOBHIHOCTH, JOCTOMHCTBA M HEAOCTATKH
KaXXJI0M.

2) Paccuurarh morepu B BocxozsmieM notoke ceti GPON, ecn HCTIOIB3yeTCs 1Ba Pa3BETBUTEIS,
1x2 u 1x32, motepu kKoTOpeIX 4ab u 18 nb; mmuHa nuHWM 4 KM, MOIIHOCTE IepeAaTdnka COCTABIISICT
+51bM, uyBCTBUTENBHOCTD ITpUeMHUKA -301bM.

5. bBaHK KOHTPOJIbHBIX 3aJaHUl M MHBIX MAaTEPUAJIOB, HCIOJb3yeMbIX B Ipolecce
Mpoueayp TEKyero KOHTPOJIsi U MPOMEKYTOUYHOM aTTecTalul

[IpencraBnen B 3JeKTpOHHOH wuH(OpManoHHO-00pazoBaTenbHOH cpeae mo URL
http://www.aup.uisi.ru.




OLIeHOYHBIE CPEACTBA PACCMOTPEHBI U YTBEIKICHRI HA 3aCEIaHHH kageapsr M3C

mporoxon e ll_orv 300 86 02/ o T EL .

3aBe/IyrONIHii (3aM. 3aBeJIyIOIIEro) kadeapon ..
.5(::,1.:. —— i

P g’f
ITpotoxos Ne ot " i 20 7
3apeIyIONIHii (3aM. 3aBEIyIONIEr0) Kadeapoi / /
ITporokon Ne or" " 20 T
3aBenyronuii (3aM. 3aBe/yromero) kaenpoi / /
ITporoxomn Ne or" " 20 T

3aseqyronimii (3aM. 3aBeyIonIero) kaepoit / /




OrneHouHbIE CPECTBAa PACCMOTPEHBI U YTBEPKACHBI Ha 3acenanuu kadenpsr MOC

IIporokoin Ne or" " 20 r.
3aBeayroniuii (3aM. 3aBeayromero) kageapou / /
[TpoTokon Ne or" " 20 T
3aBenyromuii (3aM. 3aBenyroriero) kadempou / /
IIporokoi Ne or" " 20 1.
3aBeayroniuii (3aM. 3aBeayromero) kadeapou / /
[TpoTokon Ne or" " 20 .

3aBenyromuii (3aM. 3aBeayroriero) kadempou / /




