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1. llepevyeHb KOMMNETEHIUI U MHANKATOPOB UX A0CTHKEHUSA

[Tpouiecc n3yueHus: AMCUUIIIMHBI HANIPaBIeH Ha (POPMHUPOBAHUE CIEAYIOMINX KOMICTEHITHIA:
Kon n HaumeHnoBanue
Kon 1 HanmeHnoBaHue [TpenmecTByromIE STAMBI
UHAMKATOpA IOCTIKEHUS | DTall
KOMITIETEHIINH . (c yka3zaHHeM JUCIUIUIAH/TIPAKTHK)
KOMIIETEHIINHA
ITIK-1 Criocoben k [1K-1.2 3HaeT mpuHIUIIBI Otan 1 51.B.01 OcHoBBI Teopun
MPOBEJICHUIO MOCTPOEHUS, neneu
PO UITAKTUIECKUX CTPYKTYPHBIE CXEMBI, Oran 2 51.B.02 OcHoBBI TeOpun
paboT Ha 00OPYAOBAHUN | COCTAaB M XapaKTEPUCTHKHU AJICKTPOMATHUTHBIX TIOJICH U BOJIH
CBSI3U TEJIEeKOMMYHHUKAI[MOHHOTO Oran 2 1.B.07 OcHoBBbI
000py0BaHUSA MOCTPOCHUS
MIEPBUYHOM CETH CBSI3H U WH()OKOMMYHUKAITUOHHBIX CHCTEM U
BTOPUYHBIX CETEH, ceren
IPUHLMIIBI OPraHU3alun 4 Oran 2 b1.B.08 Teopus cBsi3u
CUTHAJM3aLUU U Oran 3 51.B.13 Cetu cBsizu 1
CUHXPOHHU3AIINH B CHUCTEMBI KOMMYTAIIUU
TEIEKOMMYHUKALIMOHHBIX Oran 3 b1.B.14 ®usunueckue
CeTsIX OCHOBBI PaJIOCBS3H
Oran 3 b1.B.15 MHorokaHansHbIe
TEJIEeKOMMYHHUKAIIMOHHBIE CUCTEMbI
Otan 3 b1.B.17 CniyTHUKOBBIE U
panuopeneiiHbie CUCTEMbI CBSI3U
Oran 3 bl1l.B.18 Texnonoruu
1(POBOTO TeNIepaaNOBEIIaAHUS
[1K-5 Crioco0en [1K-5.2 Brimonuser Oran 1 B1.B.03 Bsenenne Bo
MPOBOJUTH HACTPOUKY paboTHI 10 U3MEHEHHIO onepamnronnyto cucremy UNIX
CTaHIIMOHHOTO KOH(UTrypauu 5 Oran 1 b1.B.05 f3b1ku
00opynoBaHUs U 000pyI0BaHUS MIPOTrpaMMUPOBAHUS
KOPPEKTUPOBATH CXEMY TEJICKOMMYHUKAITMOHHBIX
OpTaHW3aI|H CBSI3U CeTel CBSI3U

dopMa NpOMEKYTOUHON aTTECTALUU 10 JUCLUIUIMHE — DK3aMEH

2. lloka3zareu, KpUTEPHUH U IKAJIBI OIleHUBAHUS KOMIIETEHIIUI

2.1

AUCHUIUIUHEI SABJIACTCA YPOBECHDb HX OCBOCHUA.

IToka3zareneM OLICHHMBAHMSA KOMIIETCHIIMM Ha dTalle UX (bOpMI/IpOBaHI/IH pru U3yUCHUU

Nuaukarop ocBoeHust
KOMIIeTeH I

Tloxka3zaTeanb oeHUBAHUA

Kpurepuii oueHuBanus

I1K-1.2 3HaeT NPUHIIKIIBI
MMOCTPOEHHSI, CTPYKTYPHbBIC
CXEMBEI, COCTaB 1
XapaKTePUCTUKU
TEICKOMMYHHKAI[HOHHOT'O
000pyTOBaHUS IEPBUYHOM
CETH CBSI3M U BTOPUYHBIX
ceTel, MPUHLIUIIBI
OpraHHU3aINU
CHUTHAJIM3AIUN U
CHHXPOHH3AIIHH B
TEIEKOMMYHHUKAIMOHHBIX

3Haer:

- TPUHIOUNBI  TOCTPOCHHS
TEJIEKOMMYHHUKAIIMOHHBIX
CHCTEM IIMPOKOIOJIOCHOTO
JIOCTyIa pa3JIMYHbIX THUIIOB M
CIOCOOBI pacrnpeseneHus
uHpOPMAINH B HUX;

- COBPEMEHHBIC u
HEPCICKTUBHBIC ~ HAIPaBIICHUS
pas3BUTHS
TEJICKOMMYHHUKAIIMOHHBIX CeTeil
U CHCTEM IIHPOKOIMOJIOCHOTO

CamocToaTenbpH0, 0€3 HaBOIAIIUX ITOICKA30K
MOJKET J1aTh MOAPOOHOE OMHMCAHUE TEXHOIOTUU

HIMPOKOIIOJIOCHOT O JIOCTYTIA, ee
XapaKTEPUCTUKH, KaKue KOMITOHEHTBI
INPUMEHSIOTCA. YMEET CpaBHMBATb MEXKIY

coOoii pasznuunbie TexHosoruu LI/ u nenatsb
IPaMOTHBIC BBIBOJABI O MPUMEHCHHHM TOH WM
WHOW  TEXHOJIOTUW JJIs  TPEJOCTaBJICHUS
OTIPEJENICHHOTO KJIAcCa YCIYT CBS3H. Y MeEeT
M300paxaTh CTPYKTYpPHBIC CXEMBI, CXEMBbI
opranmsanuu cBsizu cereit I/ ucnonb3ys
I'OCT ycnoBHO-rpaduyeckux 0003HAYCHUM.




CETAX

JIOCTYIIA;

- TEXHOJIOTUU CBSI3U
IAPOKOITONIOCHOTO  JTOCTYTIA,
NPUHLUINBL WX OpTaHU3allWH,
SKCILTyaTaIuH,
MIPOEKTHPOBAHUS,

- COCTaB W XapaKTEepUCTUKHU
cetn IIHPOKOITOJIOCHOT O
JIOCTYTIA;

- CTaHJApThl TEXHOJOTUH ceTel
IIMPOKOIOJIOCHOTO  JOCTYIIA,

HpOHI/IcaHHBIX B I/IHCTI/ITyTaX
IEEE, ITU-T, gopym ATM.

Ywmeer:

- XapakTepu3oBaTh (puznyeckue
NPOIIECCH, MPOUCXOAIIINE TIPU
(b opMupOBaHUH, obpabortke,
nepenave, NpUeMe CHTHAJIOB B
Pa3IMYHBIX TEXHOJIOTUAX
LIMPOKOIOIIOCHOTO JOCTYTIA;

- BBITTOJTHSATD pacyersl
apaMeTpoB  MPOEKTUPYEMBIX
ceTel JocTyma Uil Pa3IHYHBIX
TEXHOJIOTUH CBS3H.

Bianeer:
- HaBBIKAMH pacyeTa OCHOBHBIX
mapameTpoB CEeTH

LIMPOKOIIOJIOCHOIO TOCTYIIA JUIsl
pa3JIMYHBIX TEXHOJOTUH CBSI3H;
- HaBbIKAMHU NTPUMEHEHUS
TEOPETUUYECKUX 3HAHUM HA
MPaKTUKE MPU NPOEKTUPOBAHUHI
CUCTEM ILHUPOKOIIOJIOCHOI O

3HaeT Kakue KaOeiau CBS3U MPUMEHSIOTCS Ha
BCEX y4YacTKa CETH, YMEET 1aBaTh MOSICHEHU K
BEIOOpY. YMeEeT NPUBOIUTH XapaKTEPUCTUKU
Ka0erneil 1 uX KOHCTPYKITHIO.

MoskeT BBINOJHATH AHAIUTHYECKUE PACUETHI
napameTpoB ceTH oe3 MIPUMEHEHUS
METOJMYECKUX YKa3aHWi. 3HaeT, 4YTO TaKoe
JiMarpaMma ypoBHEH, KaK €€ CTPOUTh, U KaK ee
paccUUTHIBATD.

[TonumaeT B 4YeM pa3HHMIIA MEXIY CETSIMHU
(DUKCHPOBAHHOIO MPOBOJHOTO "
OCCIIPOBOHOIO  JIOCTYIAa, MOXET MPUBECTH
peanbHbIE TPUMEPHI TAKUX CETEH.

3HaeT TEPMUHBI U MOXET JaTh UX TPAKTOBKY.
3HaeT BUABI MONYJIALMM M THUIA JTHHEHHBIX
KoJoB, mnpumeHsembix B LI, moxer
CaMOCTOSITEIILHO NpUIyMaTh KOJOBYIO
KOMOWHAIIUIO, U C TMOSCHCHUSMHU, U300pa3uTh
JUIsL Hee BPEMEHHYIO IuarpamMmy JHUHEHHOTO
CUTHaNA JIJIsl TUHEHHOTO KOAa UM MOAYJISIUU.

Moxer pacumdpoBatb COKpaLIEHHUS
yKa3aHHbIE Ha cXeMaX, CaMOCTOATEIBHO
YUTAET  CXEMBl,  CIIOCOOEH  ONpPEHEIHT

NPaBHJIBHOCTh Pa3pabOTaHHON CXEMBI, H B
cirydae oOHapyKeHUs OIHOKH, NCTIPABUTH ee.

JIOCTYTIA.
[IK-5.2 Beimonaser 3Haer: CaMOCTOSITENTbHO, HCHONB3YS PECypChl CETU
PpaboTHI IO U3MEHEHUIO - CIIOCO0Y YIpaBiIeHUS WHTepHeT ©  METOMWYECKMX  yKa3aHWH,
KOH(UTYypanuu 000pyIOBaHUEM; BBITIOJTHUTH TOJAKIIOYEHHE K O0OPYIOBaHHIO
obopymoBaHUs - KaK MOJIKITFOYUTHCS K IOITJl, w BBINOIHUT €ro KOH(QUTYpAIHIO.
TEIIEKOMMYHHUKAIIMOHHBIX | 000PY/I0BaHHIO; PesynbraTel KOH(HUTyparmuu oTpa3uT B BUJE

CETEN CBA3U

- OCHOBHBIE CETEBHIC
IIPOTOKOIIBI TIOATIE)KAIITE
KOH(UTYpanuy, HaCTPOHKE,;

- 3HaeT 6a30BbIE KOMaHIBI
KoH(pHUTYypamum 000pyI0BaHUS
ceru IIII.

Ywmeer:

- KOHQHUTYPHPOBATh
ONTHUYECKHE, HJICKTPUUCCKUE U
OCCITPOBOMIHBIC CETH
a0OHEHTCKOro IOCTyIa B
3aBHCUMOCTH OT BHJA
UCIIOJIb3YEMOr0 000pYA0BaHuUS;
- BBHINOJHATH COSTMHCHHS B
TEICKOMMYHHUKAIIMOHHOM
CTOHKE.

OoT4CTa C YKa3aHUueM CXEM, Ta6J'II/II_I.
CaMOCTOﬂTGHBHO, oe3 IIOMOIIM IperogaBaTelisd

U METOJAWYECKHX  YKAa3aHHWW  BBITIOJHUTh
JOTIOJTHUTENFHOE  3aJ]aHWe MO  HACTPOWKE
000pyI0BaHUS.

YMeer u 3HaeT, Kak HaWTU HEUCIPaBHOCTb
(aBapuro) B ceru IITJ] HCIONB3yS TOIBKO
CHCTEMY MOHUTOPUHIAa W YIPABJIEHUA CETHIO
U Apyrue pecypcol. Ilpum HeoOXxomumocTH
YMEEeT M 3HaeT, Kak YCTPaHWUTh aBapuIo,
HEUCIIPAaBHOCTH B CETH.

3HAeT CHUHTAKCUC KOMaHAa ISl YIpPaBJICHUS
cereBbiM  oOopyaoBanue LI/ pasmuyHbIx
MIPOU3BOJIUTENEH. Ymeer YUATATh 51
pacim@poBbIBATh CHHTAKCHC KOMaHNA. 3HAET
YTO TaKOE JIOT-XKYypHaJI, W TO WH(OpMAIUH
MPEICTABICHHON B HEM, HAWTH HEUCIIPABHOCTh




B CCTU U YCTPAHUTH €C.

Bnageer: YMmeer ompenensars mHapaMeTpel  CETH U3
- HaBbIKAMU M YMEHHUSAMU aHalu3a  [apaMeTpoB  CETEBBIX  Yy3JIOB,
9KCIUTyaTHPOBATh, UCTIOJIB3YSI ~ CHUCTEMY  MOHHUTOpMHIA |
KOH(UTYpHUPOBAThH ynpasnenus cerbro LTI,

00opyoBaHUE ceTe
MIAPOKOITOIOCHOTO IOCTYTIA;
- HaBBIKaMH TTOAKITIOYESHHS,
COEIMHEHHUS 000pPYyIOBAHMS B
TEJIEKOMMYHUKAITMOHHOU
CTOMKE.

I xaJya oueHuBanud.

IK3aMeH

5-0ananHag mKkajaa

Kpurtepuu onenku

O1iuyHO «5»

CaMOCTOATENBHO U NPABWIBHO OTBETWJI HA IOCTABJICHHBIE TEOPETHUECKUE
BOIIPOCHI 9K3aMEHALMOHHOT O ounera. YBepeHHO, JIOTUYHO,
[IOCJICIOBATEIbHO W apryMEHTUPOBAHO W3jaraer CBOW oOTBeT. Moxker
OTBETUTHh Ha JOIOJHUTENbHbIE BONPOCHL. (CaMOCTOATENBHO M IPABHIBHO
peLm 3a/1a4y 3K3aMEHALMOHHOT0 OujieTa. YBEpEeHHO U JIOTHYHO OOBSCHSET
xon pemeHus. OTBETHl Ha IOCTABJICHHBIE BONPOCHI 3K3aMEHALMOHHOTO
Ounera HalOTCs CTYAGHTOM O€3 3a4MThIBaHUS C JIUCTA, IJl€ CTYAEHTOM
CZIeJaHbl OTMETKH, MOACKA3KH, BBIKJIAIKU Ha IOCTABJIEHHBIN Bopoc Ouiera.

Xopomo «4»

CaMOCTOSITENIbHO OTBETWJ HA TIOCTaBJICHHBIE TEOPETUYECKUE BOIPOCHI
9K3aMEHallMOHHOTO Owmiera. He yBepeHHO OTBeYaeT Ha YTOYHSIOIIUE W
JIOTIOJTHUTEbHBIE BOMPOCHl. CaMOCTOSITEILHO M MPaBWIBHO PELIWI 3a/a4dy
9K3aMEHAIMOHHOTO OmiieTa. YBEPEHHO M JIOTUYHO OOBSCHSIET X0 pelIeHus,
000CHOBBIBasl €ro 3akoHamu «Teopuu anekTpuyeckux nemnew». OTBETH Ha
MOCTABJIEHHBIE BOMPOCHI AK3aMEHAIMOHHOTO OWJIeTa NAl0TCS CTYACHTOM C
noarjiAAblIBaHUEM B JIUCT, A€ CTYACHTOM CHACJIaHbl OTMCTKH, IOACKA3KH,
BBIKJIAIKU HaA IIOCTaBIICHHBIN BOIIPOC 6I/IJIeTa.

Y 10BJIIETBOPUTEIILHO
«3»

CamocCTOSITeTbHO, HO HE TOJIHO OTBETHJI Ha TOCTABIICHHBIE TEOPETUUECKUE
BONIPOCHI dK3aMEHAaIMOHHOTO Owmiera. [Ipum 3tom momyckaer ommbOku. He
YBEPEHHO WJIM BOOOINE HE OTBEYACT HA YTOUHSIONIWE W JOTIOJHUTEIhHBIC
BONpOCHL. Pemmn 3amady »k3ameHanuoHHoro Owiera. [lpu Hanmuunm
OIIMOOK, MOXET UCIIPABUTh UX 32 CYET HABOMSAIIUX BOMPOCOB. He yBepeHHO
00BsiCHSIET XO0J pemieHus 3afgadd. OTBETHl Ha TMOCTaBJICHHBIE BOIMPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa JaloTCs CTYACHTOM 3a4MThIBas B JIUCT, TJE
CTYJICHTOM CJIeJIaHbl OTMETKH, IOJICKA3KH, BBIKIAJKA Ha TOCTaBJICHHBIN
BOITPOC OHMJIeTA.

HeynosnerBopurenbHO
«2»

OTBeTHl Ha IOCTaBJICHHBIC BOIMPOCHI AK3aMEHAIMOHHOTO OWJIeTa Mar0TCs
CTYJICHTOM 3a4uThiBasi B JIUCT, TJ€ CTYACHTOM CJIeTaHbl OTMETKH,
MOJICKa3KH, BBIKJIAJKMA Ha IMOCTaBJICHHBIN Bompoc Omiera. He oTBevaer mimun
JIAeT HETPABWIbHBIC OTBETHI HA YTOUHSIIOIIUE M JTIOTIOJHUTEIBHBIC BOIPOCHI.
He pemena 3amaga 5sK3aMeHAIIMOHHOTO OwWiieTa, WM 3ajava perieHa
HEIMPaBWIBHO.

3. MeToanuyeckue MaTEpHaJibl, ONpeacJadI0Iue mMpoueaypbl OUCHUBAHUA 10 TUCIHUIIJIMHE

3.1.B X0ae peam3anu AUCHUIIJIHHBI MCHOJbB3YHOTCH CIIEAYIOIIHE (l)OprI H MCETOAbI

TeKylero KOHTPOoJIst




Tema u/uiau pazaen

@opMBbI/MeTOBI TEKYIIEr0
KOHTPOJISI YCIIeBaeMOCTH

IIK-1.2 3naer nprHLMIBI TOCTPOEHHUS, CTPYKTYpPHBIE CXEMBbI, COCTaB M XapaKTEPUCTUKU
TEIEKOMMYHHKALIMOHHOTO 000pYy10BaHNUS IEPBUYHOI CETH CBSI3U M BTOPUYHBIX CETEH, IPUHIIMIIBI
OpraHu3alMy CUTHAJIM3ALMU U CHHXPOHHU3ALMH B TEJICKOMMYHHKALIMOHHBIX CETAX

Pasnen 1 Beenenue

CamocrosTenpHas paboTta
JKP (s 300)
KoHcnekr nekuuii

Paznpen 2 Mopens, omnpenencHuss u ceTen

IIHAPOKOITIOJIOCHOTO AOCTYIIa

apXUTEKTYpa

CamocrostenbHas paboTta
JKP (s 300)
Koncnekr nexnmii

Paznen 3 IIupokoIonoCHBIH MPOBOHON a0OHEHTCKUN JOCTYIT

CamocrosiTenpHas pabora
JKP (mns 300)
KoncnekT nexkmui
JlaGopaTopHoe 3aHsATHE
[TpakTHyecKoe 3aHATHE

Paznen 4 [lnpokononocHbIi GecpOBOAHBIN AO0HEHTCKUN
JOCTYI

CamocrostenbHas paboTta
JKP (s 300)
KoHcniekT nexmmit
JlaGopaTtopHoe 3aHsATHE
[IpakTrueckoe 3aHATHE

Pasznen 5 Uutepdeticer cereit noctyna

CamocrosiTenpHast paboTa
JKP (s 300)
Koncnekr nekuunii
JlaGopaTopHoe 3aHsATHE

Paznen 6 Ynpapienue ceTpio 10CTyma

CamocrosiTensHas padora
JKP (mst 300)
Koncnekr nexmmii
JlaGopaTopHoe 3aHsATHE

MK-5.2 BeimonHsier paboThl 10 H3MEHEHUIO KOH(UTYpALK 000pYAOBaHMS TEIEKOMMYHUKAIIMOHHBIX CETeH

CBsA3HU

Paznen 3 IIupokomonocHbIH POBOIHON a0OHEHTCKUN JOCTYII

CamocrosiTenbHas pabota
JKP (mns 300)
KoHncnekt nexmmit
JlabopatopHoe 3aHsTHE

Paznen 4 [IupokonosocHbIi GecripoBOIHBIN a00OHEHTCKHI
JOCTYII

CamocrostenbpHas paboTta
JKP (st 300)
Koncekr nexknui
JlaGopaTopHoe 3aHsTHE

Paznen 5 MnTepdeiicel cereit noctyna

CamocrosTenpHast paboTa
JKP (s 300)
Koncnekr nekuuii
JlaGopaTopHoe 3aHsATHE

Paznen 6 YnpaBneHue ceTbto J0CTymna

CamocrosiTenbHast pabora
JKP (s 300)
Koncmekr ek
JlaGopaTopHoe 3aHsATHE




3.2. TunoBble MaTepHaIbl TEKYLIEr0 KOHTPOJIS YCIeBAeMOCTH 00y4aloIuXCs

1IK-1 Cnocoben k npogedenuro npoghunakmuueckux pabom Ha 060py008anHuu ces3u

Koncnekt geknuu Ha TeMy «TexHosoruss GPON»

IMaccusnas onrtuueckas cetb GPON (or anrmwmiickoro Gigabit Passive Optical Network) — sTo ruraburHast ceth
A0OHEHTCKOI'0 AOCTYIIA, IPEJOCTaBIIAIONIas MYJIbTUCEPBUCHBIC YCIYTH CBSI3H, 110 Pa3BETBICHHONH BOJOKOHHO-ONTHYECKOH
apXHUTEKType C MACCHBHBIMHU Y3JIaMH, KOTOpas ONHMCBHIBAETCS B PEKOMEHJAIMH MEXJTYHAPOIHOI'O CO03a DJIEKTPOCBSI3H H
tenerpadpun (MCD-T) ITU-T G.984.

B KkauecTBe CTAHIIMOHHOTO 0OOPYIOBAHMSI IPUMEHSIETCS onTrueckuit uHeins! TepmuHan OLT (kommyratop OLT),
Ha CTOpOHEe aboHeHTa ycraHaBiuBaercsi ontuuyeckoe cereBoe okonyanne ONT (poyrep GPON). Ha pucynke 1
MpeJICTaBlIcHa cxeMa repeaayud naHHex B cetd GPON.

[ — .

ONU1

TDM, HHCX OIS TOTOK [}
A =1490 um '
125 mMkc Vs
— — -
-—
OLT @) - @ ONU2
-+ ]
M [ —

TDM, BocXOAsIIUi IIOTOK \

A =1310 um %

oy
Q

[

ONU128

C——- ]

Pucynox 1 — INpuniun nepenayn nanubix B cetn GPON

Jlnst mepenaun JaHHBIX UCTIONB3YIOTCS Be JTUHBI BOMHBL: 1310 HM u 1490 M. [dnuHa Bomubel 1310 HM nepenaercs
B BOCXOJISIIEM ITOTOKE, KOTOPBIH OpraHU3yeTcs B HANPABJICHUN «a0OHEHT - onepatop». [[nmaa Bonaer 1490 HM nepemaercs
B HHCXOJAIIEM IOTOKE, KOTOPHIN OpraHW3yeTcs B HAIMPaBICHUU «omepaTop - aboHeHT». CKOpOCTh Iepefaddl JaHHBIX
BOCXOSIIIEro IMmoToka coctaBiser 1,25 I'Oowut/c, Hucxomsamero - 2,5 I'out/c. JlaHHBIE BOCXOASAMIECIO W HUCXOJSIIETO
MIOTOKOB IEpeNatoTcsl 10 OAHOMY onTHdeckoMy BosokHY. Texnomoruss GPON 6Gasupyercst na cranmapre ITU-T G.704.1
GFP (Generic Framing Protocol, oburuii mpoTokon KaapoB), KOTOPbI 00ecleunBaeT HHKAMCY/ISLMI0 BO BPEMEHHOM Kaap
JUTITENBLHOCTBIO0 125 MKC AaHHbIe JII000r0 THIIA CEPBHUCA.

Kajp HECXOSIIEro MOToKa COCTOUT U3 JBYX IOJICH, MOJe JaHHBIX U 3arojoBka. Mopmart KA Al BOCXOISIIEro
MOTOKA COCTOUT M3 HECKOJIBKUX KaJPOB, KOJIMYECTBO TAKUX KaJPOB COOTBETCTBYET KoiauuecTBY mojkiouaeMbix ONU k
onaomy OLT nopty. Ha pucyHke 2 mpejicTaBieHa CTpYKTypa 3arojoBKa UK/ HUCXOISIIEro U BOCXOJSIIIET0 MOTOKA.

| Hucxomsimuii notok, 125 Mkc

Downstream GTC payload

Allocation Allocation
intervals intervals

ONU brust ONU brust

Allocation
intervals

ONU brust

Bocx omstiuii ook, 125 Mkc

Pucyrok 2— @opmar kaapa HICXOIAIIETo U Bocxosero mukira cetd GPON



Crpykrypa kaapa aucxoasmiero nmoroka ceth GPON npencrasiena Ha pucyHke 3. 3arolloBOK HUCXOSIIETO TOTOKA
COCTOMT M3 CIIECAYIOIIHMX MMOJICH:

- PSync — nosne nuKI0BOM CHHXPOHU3AINHK JUTUHOM 4 Oaiita;

- ldent — moste aymHOM 4 Gaiira, TpeAHAa3HAYEHHOE VIS MACHTH(UKAIIMA HOMEpAa IMKJIA W COBMECTHMO C IOJIEM
PSync, st 10’HOr0 cpabdaThiBaHKs [0 UKIIOBOMY CHHXPOHH3MY;

- PLOAM — mione ymipaBiennst muHo0 13 Gaii;

- BIP — none kOHTpOIIBHOM CyMMYy (dUepemoBaHne YETHOCTH), pa3mep 1 Gaiir;

- PLend — none nmumo# 4 Gaiita, B KOTOPOM MepeaaeTcss HHPOpMAIMs O [UTHHE 3arojIOBKa UK HUCXOISIIETO
MOTOKa;

- UpsBWmap — nosne pazmepom Nx806aiit, B koTOpOoM mepenaercst HHGOpPMaLUs O MPOMYCKHON CHOCOOHOCTH BCEro
muxia, rae N — sro konmruectso ONU.

PCBd GTC payload
Psync Ident PLOAMd BIP-8 Plend Plend Upstream BWmap
4 Gaitta 4 faiita 13 Gaiit 4 Gaiita 4 Gaifra NXx8 GaiiT

Pucynoxk 3 — CtpykTypa [UKJIa HUCXOJSIIEro MOTOKa

®dopmar kagpa BOCXOAIIETO TIOTOKA MpeAcTaBiIeH Ha pucyHke 4. Kaap cocTOUT U3 CIemMyronInX MONeH:
- Preamble — ykassiBaer Ha Havano 1UKIa;
Delimiter — pasgenurens;
- BIP-8 — koHTponbHas cymMmMa 3arojioBKa;
- ONU-ID - unenrudukarop omruueckoro 6;1oka ONU (3nauenue ot 0 10 255);
- Ind — mone uHmEKaIMK OGECTICYMBACT B peXKUMe peaibHoro BpeMernu otueToB o coctositnd ONU k OLT (1 Gaiir);
- PLOAMU - monte yripasiienust (13 6aiit);
- DBRU — nHbopMaoHHoe 1oJie 0 JHHAMHYECKON M0JI0Ce MPOMYCKaHHs JaHHBIX. JTO MOJIe OTHPABISETCS, KOraa
COOTBETCTBYIOLIME (JIard YCTAHABIMBAIOTCA B COOTBETCTBYIOIIYIO CTPYKTYPY pacnpenesieHus B pamkax UpsBWmap.
- PL - mosie mosie3HOM HAarpy3KH.
IMepen HavaoM Kajpa MepeaacTcs BpeMEHHas 3aepKKa, BEICTYIIAIONIAst B KAYECTBE CHHXPOHU3AINY U YCTPAHEHUH
KOJIUTM3HH.

Bpevemnas | o comble | Delimiter [B1P-8| °N“ | ind | PLOAMu | DBRu | PL | DBRu | PL
37 pPKKA 1D

Pucynok 4 — ®opmMaT Kaipa HUCXOJSIIETO MOTOKA

Ha pucynke 5 npezncrasiiena cTpykTypa Mmois ITOIE3HOW Harpy3KH BOCXOAALIET0 TOTOKa. [lose moje3Hoi Harpy3ku
COCTOMT M3 3aroJIOBKa U ITOJISI JAHHBIX. 3aT0JI0BOK COCTOUT M3 MOJIEH:

- PLI — nymiaa momst mone3HoiH HAaTpy3KHy;

- Port-ID - wunentmdukatop TmoOpTa, MNpegHa3HAUYeH IS MPABWIBHOTO  IEMYIBTHIDICKCHPOBAHUS U
MYJIbTUILIEKCUPOBAHUS JaHHBIX MEXKIY ONTHYECKUMH M CEPBUCHBIMU ropTaMu obopynosanus OLT;

- PTI — tamr mepenaBaemoii mone3How Harpy3Ky,

- HEC — xoHTpONBHAs CyMMa 3arojoBKa.

[Tone xouTponmbHOH cymmbl HEC, BBIIONHAET HE TONBKO (YHKLHMIO LEIOCTHOCTH 3arojoBKa, HO M (DYHKILHIO
IIKJIOBOM CHHXPOHM3AINH, TT0100HO nipoTokoiry ATM.

3aroioBok
. Tlosre naHABIX
5 GaiiT
PLI Port ID PTI HEC
12 6ur 12 6ur 3 oura 13 6ur

PI/IC}’HOK 5- CDOpMaT 3ar0JIOBKA II0JIS ITOJIC3HOM Harpy3Kku BOCXOOAIICT O IIOTOKA



O6opynoBanne OLT cranmapra GPON cocTouT n3 Tpex OCHOBHBIX MOJYJIEH:

1) moaynp onrtraeckux moptos OLT;

2) MOIyIb KPOCC-KOMMYTALIUH;

3) CepBHCHBINH MOIYITb.

OynkunoHanpHas Oyok-cxema obopymoBanus OLT mpesactaBineHa Ha pucyHke 6. Momyinb ONTHYECKHX MOPTOB
COCTOUT 3 JBYX (DYHKIIMOHAJIBHBIX OJIOKOB!

1) byHKIHOHABHBIN GIIOK ONTHYECKOTO ceTeBoro pacmpeneneanst ODN;

2) bynkumoHanbHbIH 610K cxomumoctd PON TC.

CoBmecTHas paboTa 3THX ABYX OJOKOB IO3BOJISET BBINONHATH CIENyIOIINe (YHKIHUU: KaJpHPOBaHHUE, KOHTPOIb
JOCTYII K Cpefie Tepeaadn, AMHAMUYECKas [OJI0ca IPOIYCKaHKs, pa3srpaHUYCHNe IPOTOKOIbHOro Oioka manHbix (PDU),
ynpasnenust ONT.

DyHKIMOHATBHBIA 610K o MarnerpaibHbii sz
DyHKIMOHATBHBI i HopT .
- ONTHYECKOTO CETEBOTO P =
Zz= GJIOK CXOAUMOCTH (cepBHCHBII) )
o= pacripe e IeHumst o
Lo Kpocc- g
(O b4 M M it s €
= - b KOMMYTATOp, aTHCTpaNbHBIH g E
go * * TopT » o2
gs _ MyJBTHILIEKCOD P T E7
e DyHKIHMOHATBHBIN 610K . (cepBHCHBIiT) =R0)
HC - oTrTHeckoro cereporo || TYHKIMOHANEHEA
) N
h GJIOK CXOIMMOCTH CepBUCHBIH
pacrpe/ieneH ust MOy

Pucynok 6 — @ynkmonansaas Onok-cxema OLT cetn XGPON

Monymnme Kpocc-KOMMYyTalK obecriedrBaeT KOMMYTAIIMOHHBIA KaHal MEXIY CepBHCHBIMH M ONTHYSCKUMH
nopramu OLT. B kauecTBe uHTEp(deiica cepBHCHOTO MOPTa MOTYT ObITh HHTEpdetichl RG-45 (¢ momnepxkoii cepsucos E1
u GEthernet) nnn uurepdeiic SC (¢ mommepskkoii ceperco GEthernet wm STM-N).

Onruueckoe cereBoe okondanue ONT B ornuuue or OLT, cocTOUT U3 ABYX MOIYIEH:

1) momyis onrruyeckux moptos OLT;

2) CepBHCHBIN MOIYJIb.

Haznauenne monyneit y ONT Takoe ke, kak u y kommyraropa OLT. Pa3Huna TonbKO B KOJIMYECTBE ONTUYECKUX
noproB OLT wu cepBucHpix noproB. Hammume nByx moproB OLT mo3BOJMT MOCTPOUTH JAPEBOBHIHYIO TOIOJOTHIO C
3alllMTON Ha OnTHYeckoM ypoBHe. KonmdectBo cepBucHbIX moptoB (tum unTepdeiica RG-45) cocrasiser oT 0AHOTrO 110
YCTBIPEX. KpOMe 9TOro, BMECTO MOAYJId KpOCC-KOMMYTAallUH, B MOJAYJIb OINTHYCCKUX IMOPTOB BCTPOCH My_]'[I)TI/IHJ'IeKCOp/
JIEMYJbTUIIIEKCOpP, KOTOPBIA BBIMOJHAET TyXe (DYHKLHMIO, 4TO M MoAynb Kpocc-kommyranuu OLT oGopynoBanus. Ha
pHUCYHKe 7 TpencTaBicHa QyHKIMOHaIbHasK 01ok-cxema ONT.

DyHKIMOHANBHEI 610K . Marucrpanbhbiit |
» DyHKINOHATBHbIi
#*1 ONTHYECKOrO CETEBOTO nopr

pacpencrenus (1) 6ok cxoaumocty (1)

A
\

MUX/DMUX

MarucrpanbHblit
<
nopT o

\j
CepBHCHBIC CHI'HAJIBI

Ethernet, VolP, ananorosoe

| DyHKLIMOHAIIBH bl

I

I

GJIOK CXOUMOCTH }
I

I

: DyHKUNOHANBHBILT G110k
~d——P» ONTHYECKOr0 CETEBOI0

pacnpenenenus (peseps) }
1

(pe3eps)

TeneBueHne (I CUTHAI)

|
|
v

CepBHUCHBI MOIYJIb

Totoku GPON (1310/1490 um)

Pucynok 7 — ®@ynkiponasibhas onok-cxema ONU cetn XGPON

[MaccuBnas ontuueckas cetb GPON cTpositcs Ha 6a3e apXUTEKTYphI:
1) FTTB (Fiber to the Building) — BookHo 10 31aHus;
2) FTTH (Fiber to the Home) — BomokHO 10 KBapTHPBHI.

IHNPAKTUYECKOE 3AHATHUE
Pacuer curnaja cereit focryna
1 Hean padoTsi:

1.1 ITomy4nTh HaBBIKK pacyeTa CHEKTPa aMIUIUTYAHO-MOIYITUPOBAHHOTO CUI'HAJA.
1.2 TTomryanTh HaBBIKK KOIUPOBaHUs OnHapHOH nocnenoBarensHocTH QAM 1 PSK crrnanom.

2 TloaroroBka k padore:
2.1 V3yuuTs TPUHIMITEI AHAJOTOBOM MOIYIAIMH, TIPUHIIAIBI pas3/ieJeHHusi KaHajJoB (YacTOTHOE M BPEMEHHOE),



npusimn GopmupoBanus nudpossix BuaoB Moayssiiun (ASK, PSK, FSK) 1o koHcmekTy nekiwii u ureparype.
2.2 IloaroToBuTh OJIAHK OTYETA M OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

3 UnauBuayadbHbIE 32IaHUS

3.1 TlpmBecTH KpaTKOE ONMCAHWE TEXHOJIOTHH aOOHEHTCKOrO JOCTyma (CTPYKTypHas cXema CeTH, THII
HCTIONB3yeMON MOIYJISIIH, CKOPOCTD Tepelaur JaHHBIX, IPEAOCTAaBIsIeMbIe YCIIYTH CBSI3H, AaJbHOCTh IEepefayn JaHHBIX,
THIT HCITOJIB3YEMOT0 Kabelisi, YaCTOTHBIN Trana3oH paboTel 000pyaoBanus). McxoqHbIe TaHHbBIC TIPUBEICHBI B Tabuie 1.

Ta6mmua 1 — Mcxonuble JaHHbIE K 3a8aHuio 3.1

Ne Bapuanra TexHonorus aGOHEHTCKOr0 JOCTyIa
1 ADSL
2 ADSL2+
3 SHDSL
4 HDSL
5 VDSL
6 Wi-Fi IEEE 802.11a
7 Wi-Fi IEEE 802.11b
8 Wi-Fi IEEE 802.11g
9 Wi-MAX
10 SDSL
11 APON
12 BPON
13 EPON
14 GPON
15 Li-Fi
16 DECT
17 WDM-PON
18 Ethernet
19 Fast Ethernet
20 LTE

3.2 Paccunrath CIICKTp aMIUIUTYAHO-MOAYJIMPOBAHHOT'O CHUTHaJIa, €CJIM MOAYJIHUPYIOTCA TPU HHU3KOYACTOTHBLIX
TapMOHHWYCCKUX ITpoHecca, MCXOAHBIC TaHHBIC TPEACTABJICHBI B Ta6J’II/IIJ,C 2.

Ta6mmua 2 — Mcxonuble JaHHBIE K 3aJaHUAIO 3.2

BapuasT U, B fi, k' U,, B o, k' Us;, B fa, k' Uiee, B Frce., KT
1 4 0,4 0,2 3 2,4 6 2,4 65
2 4 0,4 0,4 1 1,2 7 3,2 90
3 5 0,4 0,4 3 1,2 8 2,4 52
4 1 0,7 0,6 3 3,6 6 0,8 76
5 5 0,2 0,6 2 3,6 6 2,4 71
6 5 0,9 0,3 1 2,4 6 2,4 70
7 5 0,8 0,9 1 2,4 7 1,6 97
8 4 0,9 0,8 1 1,2 6 0,8 96
9 3 0,9 0,8 1 2,4 5 4 88
10 4 0,2 0,6 2 2,4 8 0,8 68
11 1 0,7 0,8 4 2,4 8 0,8 63
12 1 0,6 0,3 2 3,6 5 0,8 87
13 2 0,4 0,6 3 3,6 8 2,4 99
14 3 0,4 0,8 3 2,4 7 3,2 53
15 1 0,9 0,1 3 1,2 6 1,6 94
16 2 0,3 0,2 2 1,2 5 4 62
17 4 0,1 0,1 2 2,4 5 3,2 67
18 5 0,1 0,1 1 3,6 7 4 76
19 4 0,7 0,4 2 3,6 5 4 90
20 2 0,5 0,4 4 3,6 7 0,8 54

B kauecTBe MOAynATOpa UCHONIB30BATh OJHOTAKTOBYIO CXEMY Ha MOIYHNPOBOJHUKOBOM IHOJE, BOJIBT — aMIIE€pHas
XapaKTePUCTHKA KOTOPOTO OMHCHIBACTCS MOTHMHOMOM (1):

Uam(t) = ag + ayUg + aUo?

@)




e Uaw(t) — aMmmmTyaHo-Moxy mup OBaHHBII CHTHA Ha BBIXOJIE HOA,;
U — IpOU3BEIEHHE HECYIIEH HA CYMMa HU3KOYACTOTHBIX CUTHAJIOB.
aj — KOO(PPUIHEHTHI, IPUHATH PABHBIMH €IHHHIIBL.

IMapamerp U 3armiceiBaeTcs Kak Beipakenue (2):

Up = UyecCOS(Fiee) [Uscos(f1)+ Uzcos(f,)+ Uscos(fs)] )

ITocne mojcTaHoBKH Bbipakenus (2) B ¢dopmyny (1), ciemyeT packpbiTh CKOOKH M KBajpaT CKOOKH, MPHBEIST
KOHEUHbIT pe3ybTaT K cymme KouctanT (Harmpumep: (Uyee XU1)/4) i cymme kocunycoB (Hampumep: U?ee XU1XCOS(2F e, —
Fy).

[IpuMeyaHue: KOHeuHbld pe3yibmam Hem OO0ANCeH COOePHCAMb NPOU3BeOeHUe U K8AOPAMOS8 KOCUHYCO8, MOJIbKO
CYyMMbL KOCUHYCO8. Bbiuucnsams nod KOCUHYCHOE 3HAYUEHUE HEHYIICHO.

ITo okoHuaHHiO pasiokeHus: BhipakeHus Uav(t), MONCTaBUTH YHCIIEHHbIE 3HAYCHHS, HE BBIYUCISAS 3HAYEHUS
KOCHHYCOB. KaKIplii OTHENbHBIA apryMEHT KOCHHYCA €CTh CIEKTpalbHAs COCTABJIAIONIAS, HAIPUMED, PAaCCMOTPUM
npomssenenne; U . XUy XCOS(2F . — F1), moncTaBsist 3HaueHust, momydnm: 52x0,8xcos(2x40[kI '] — 4[kI']) = 20cos(76),
rze 76 — 3To yacTora CeKTpajIbHOU cocraBisitoniei, a 20 — ee aMunTyna.

[To 3HAa4YeHUSIM KOCHHYCHBIX apryMEHTOB, & MMEHHO [0 9acTOTe€ M aMIUIMTY/bl IIOCTPOUTH B Macmitabe CIEKTp
MOJIY/IMPOBAHHOI'O CUTHAJIA, IIA0JIOH rpad)ika CIIEKTPOrpaMMBbI TIPEICTABIICH Ha pUCYHKe 1.

U B4

20 beo

»

76 f, kTt

Pucynok 1 — [11a6noH rpaduka CreKTporpaMMel

3.3 Ilo Tumy MomyssIMU NOKa3aTh BPEMEHHYIO JMarpaMMy CUTHAJIa, UCXO/HBIE JAHHBIE NPE/ICTABIICHBI B TaOIHIIE
3. 3akoaMpoBaTh KaX0e co3Be3aue (KBaAPaTypHYO U CHH(DA3HYIO COCTABIISIONIYIO) OUHAPHBIM KOIOM, PE3YJIbTAT CBECTH
B Tabnuny. PaccunraTh BO CKOJBKO pa3 yBEIMYUTHCS MHPOPMAIMOHHAs CKOPOCTh. PaccunTtaTh CKOIbKO OUT MH(pOpMALIUH
MIEPEHOCUTCSI OIHOW TIO3ULIMEH MHOTOYPOBHEBOTO CUrHaina. 300pa3uTh CrieKkTp curHaia.

Ta6mmua 3 — Mcxonuble JaHHBIE

Ne BapuaHTa Tun Moxynsiuuu WudopmanmoHHOE CI10BO
1 QAM - 32 11101110110101011101010101010101101010
2 QAM - 64 10111010101011011111110000010111101000
3 16-PSK 11111110110011110101111110101101011000
4 QPSK 00000000010101010101010101000001000000
5 32-PSK 01011110000001010111000100011011111111
6 QAM - 32 11111111111110001111111111100001000000
7 32-PSK 00011101101101000000000011111011110101
8 QAM - 64 00001111101010101110101010100101000000
9 8-PSK 10101001010111101111110100100101101101
10 QAM 16 00101011101101110001010101010111111000
11 16-PSK 11010100101010101011111111101010010100
12 32-PSK 10101101010101010101111111111111111000
13 QAM - 32 00000111111111101101010111101001111010
14 QAM - 64 11111110101111111011111011111111111110
15 32-PSK 00000000000000001111111110110111101110
16 QAM - 32 00111111110011111001111001100100100001
17 QAM - 64 01111110111011101110110101111011011100
18 QAM - 32 101111111011100000001111111101010100011
19 QAM - 16 111110111111101111111000011111101010100
20 32-PSK 01010101010110101011010111111010110000

Pacecmotpum npumep st curnana QAM-256. [Tockonbky Ha BXO MOIYJIATOpa moctynaet nudposoit curnain (1,0),
TO KaxKIasl MO3WIMS KBaApaTYpHOHM M cHH(pA3HOH cocTaBisiiomedl n3 256, OyaeT mepeHoCHTh 3a OAMH TakT 8§ OuT
unapopmanmnn (109256 = 8). ITycts, HOMep CO3BE3/MsI IPUCBAMBACTCS CIICBA HATIPABO U CHU3Y B BEPX, TOTJIA [OJIYYHM:



Nel — 00000000 Am=0,1 9=8

Ne2 — 00000001 Am=0,1 =12

Ne3 — 00000010 Am=0,1 ¢ =16°

Ne255 - 11111101 Am=0,9 @ = 344°

Ne256 — 11111111 Am=1,0 ¢ =352°

Jlanee, HEOOXOTUMO pazouTsb KOZOBYIO MOCJIEI0OBATEIBHOCTD o BOCEMb owur:

11111111 00000101 10101010 _101... Torma, KOAOBYIO KOMOWHAILIMIO MOXKHO IPEACTABUTh B BHJE T'apPMOHHUYECKOIO
nporiecca (CHHYCOWIBI), aMIUTUTyla W (pa3a JOIKHAS COOTBETCTBOBATh TAOIMYHBIM pE3yJIbTaTaM, MpPUMEp CHTHATIA
MOKa3aH Ha PUCYHKE 2.

A
11111111 | 10101010 | 00000101 |

EEE .1.1111111 (PI /\ /\ | /\ /\

A

RN R RN ) CIC I =
LNV C BN ) LI NCRCIC RN ) t
L] o0 0 00 LN ) 0 0 00
LRI L o0 00
L] o0 00 e 00
10101010 oo [ e e oo owme s
o0 0000 00 oo 0000 U
oo 000000 oo 00000 00000101

Pucynok 2 — IpumMep TUIIOBOI BpeMeHHO# auarpamMmsbl curaana QAM-256

[lpy TakoM THIE MOXYJSALHMH, WHOOPMAIMOHHAS CKOPOCTh YBEIMYHMTCS B 8 pa3, TAaKTOBas 4acToTa CHUTHANA
yMmenbmmTcss B 8 pa3s. Oxna nosunmss QAM curHanma nossonut mnepeHectd 8 Our uH(pOpManUH, YTO TPHBEIET K
YBEJINYEHUIO IPOITYCKHOHW CIIOCOOHOCTH CETH.

4 KoHTpoJbHbIE BONPOCHI:

4.1 JlaTh MOHATHE MOIYJISLHMS B SICKTPOCBSI3H.

4.2 JlaTh MOHATHE MAHUITYJIAIHSL B SJICKTPOCBS3H.

4.3 Uto TaKkoe CIEKTp CHTHAJIA.

4.4 N300pa3uTth ciektp AM curnaina

4.5 N3o0pa3uth criektp @M curnana

4.6 Uzo6pazuts ciektp UM curnana?

4.7 laTh TIoHSTHE IU(GPOBOTO M aHAJIOTOBOTO CHTHAJIA

4.8 KakoBO OCHOBHOE Ha3HaUCHNE MOIYIISIINN B 3JIEKTPOCBSI3H?

4.9 KakoBO OCHOBHOE Ha3HAUYCHUE JTMHEHHOI0 KOJMPOBAHHUS B SJIEKTPOCBSI3U ?

4.10 Ha3oBute OCHOBHBIE TPEOOBAHUS TPEABIBISIEMEIC K THHEHHBIM KOJaM?

4.11 Kakumu 001a1at0T JOCTOMHCTBAMH U HemoctaTkaMu curHaiibl QAM-4 1 QAM-2567
4.12 N300pa3uth CTPYKTYPHYIO CXEMa aMILTUTYIHOTO MOy IsiTopa u Moayssitopa QAM-4?

5 Coaep:xxaHue oT4eTA:

5.1 Ilens pabotsl.

5.2 CtpykTypHas cxeMa CeTH J0CTyIa.

5.3 Pacuer mapamMeTpoB aMIUIMTYIHO-MOIYIHPOBAaHHOI'O CUTHAJIA.
5.4 CnexTp aMIIUTyTHO-MOAYIUPOBAHHOTO CUTHAA.

5.5 Bpemennas auarpamma u cossesare QAM i PSK curnana.
5.6 OTBETH HA KOHTPOJILHBIE BOIIPOCHI.

1IK-5 Cnocoben nposooums HACMPOUKY CMAHYUOHHO20 000PYO08AHUS U KOPPEKMUPOBAMb CXEMY
opeanuzayul cea3u

JIABOPATOPHAS PABOTA
HccaenoBanue u HacTpoiika mapupytusatopos ADSL

1 Hesnb padoThI:
1.1.VI3yuuts OCHOBBI IIOCTPOEHHSI TEXHONOIMN aboHeHTCcKoro nqocrymna ADSL.
1.2 TIprnoGpecT HaBBIKK B HACTPOMKax U KoHpurypupoBauuu ADSL mapripyruzatopa DSL-2640/BRU.



2 lloaroroBka K padore:
2.1 I3y4uTh TEOPETUUECKUI MaTEepUall, OTHOCSIMICS K JAHHON pabOoTe MO KOHCIEKTY JISKIMH U JIUTepaType.
2.2 ITonroroButs ma0JIOH OJaHKA OTYETA.

3 OcHOBHOe 000py/IOBaHUE:

3.1. ADSL mapmpyruzatop DSL-2640U/BRU.
3.2 [lepcoHanbHbIN KOMITBIOTED.

3.3. Mynsrumiekcop ADSL DAS-3224/E/B.

4 TlopsinoK BBINOJHEHHS PAGOTHI:

4.1 BbINojHATE U3bICKATENBCKYIO PaboTHI 10 00cIenoBanuio yuactka pabouee mecto (ITK u TA) — MynbTUmiekcop
ADSL. BerisicHuTe, KakuM 00pa30M BBINONHAETCS MOAKIIOYeHHe TenedonHoro ammapata (TA) ¥ IepCOHAIBHOTO
kommbroTepa (1K) k mynsTriekcopy ADSL DAS-3224/E/B.

B 4epHOBHKE OTpa3sHTe CTPYKTYPHYIO CXeMy KaOEeNbHBIX COEIMHEHHH Juisi ydacTka padouyee mecto (ITK u TA) —
mynbTHInIeKcop ADSL.

4.2 V3yunTe CTPYKTYPHYIO CXEMY Y3J1a CETH JIOCTYyIIa, KOTOpas IpeJcTaBieHa Ha pucyHke 1.

e >
SI-2000 |goTTT Kpocc
o >
AAAA
MaTty-Kopabl
JKeNToro uBeTa
MNaty-naHenb RJ-45
- Yvyy MaTy-Kopabl
Moprbi 1-8 MopTsi 43-50 S >
IYYVYWYYYY VYW CUHEero ugeta
YYYYVYVY VY YYYY
K pabouyum mectam
MUX ADSL

Pucynok 1 — CtpykTypHas cxema ydactka Mmyastumiekcop ADSL — [TATC SI-2000

4.3 Tlo uCXOMHBIM TaHHBIM, ITOMYYCHHBIX HA OCHOBAaHHWHU M3BICKATEILCKOW paboThl 1. 4.1 — 4.2, n300pa3uth cxemy
opranmzammn  cBsizn cetm ADSL. Ha cxeme, B Buae OnokoB, mokas3ath. MyabTumiekcop IPDSLAM, detsipe
Mapmpyruzatopa ADSL, deTplpe mepcOHANBHBIX KOMIBIOTEPA, YETHIPE CIDINTTEpa, YeThIpe Tene(OHHBIX armapara,
gerbipe poyrepa ADSL, ITATC SI-2000, kpoccsr (maTy-manenu). Ha cxeme moka3aTs HOMepa W/WIH Ha3BaHHUE IIOPTOB IS
Ka)KJIOTO YCTPOKCTBA.

4.5 3anonuute Tabnuiy KaGenabHBIX coeauHenuii (tTabmuma 1 u 2). Tabmuma 1 w 2 mpexacraBisier co0Oi KapTy
MPOKJTFOYEHHMSI, KOTOpAsi MOKa3bIBAET KaKUe MOPThI YCTPOUCTBA MOAKIIOUEHBI K IOPTaM JPYroro yCTPONCTBA.

Tabmmma 1 — KaGenpHbIe coequHEHUS IS Tepegayn TaHHbBIX

Tpacca PabGouee mecto
7 8 9 10

IK

Router

Crurrep

IlaTu-nmanenn
IlaTu-nanens

MUX

SW

IlaTu-nanenn




Tabmmma 2 — KaGenpHbIe coOeTMHEHNUS IS TeIeOHNT

Tpacca Pabouee mecto

7 8 9 10

TA

Router

Cromrrep

IlaTu-nanens
IlaTu-nanens

MUX

IlaTu-nanens
ITaTu-nanens

ITATC (SI-2000)

4.6 Pazpa0Ooraiite cratnunbiii wial IP agpecanum anst cern ADSL, koTopasi COCTOMT M3 YeThIpeX MepCOHATBHBIX
KOMITbIOTEpOB, deTbipex ADSL nomamnux mapuipyrusatopoB, u ogHoro ADSL mynbruruiexcopa. ITnan IP agpecanum
paspaborath ¢ yuerom IP anpeca ADSL mynprumnexcopa 192.168.1.1. IP agpeca Bcex yCTpOWCTB 3aHECTH B TaONIHILY 3.

Jlns paborocriocodHocTH cety, IP agpeca Bcex yeTpoOHCTB JOMKHBI HAXOJAUTHCS B OJTHOM ITOJICETH, TO €CTh, NICPBHI,
BTOpOil n Tperuid Oaiir IP agpeca y Bcex ycTpolcTB moinkeH ObITh onuHAaKoBBIM. IP angpecammio cnemyer mpuBs3bIBaTh K
HOMeEpy pabodero mecra.

Tab6mmma 3 — [Tnan IP agpecamm

PaGouee mecto TIK ADSL Ruoter ADSL MUX
7
8
9 192.168.1.1
10

4.7. Hactpoiite IP agpec xommbrorTepa cornacHa miaHa IP agpecammm. [lmg sToro B maHenn ymopaBiIeHHUS
KOMIIBIOTEpa, B pasjere ceTb U VHTepHeT, BEIOpaTh ceTeBble MOMKIIOUEHUS. B MOosgBHBIIEMCS OKHE, HABECTH KypCOp Ha

L" ™ Ethernet

CeTe

SIPIIBIK TIPOBOJTHOE CETEBOE TOAKIIOYCHUE Cualomm’ i TIpaBOM KHOINKOW MBIIIA BBI30BUTE KOHTEKTCHOE MEHIO.
Bribepute cBoiCcTBO. B mosiBuBIIEMCs OKHE BhIOEpUTE MpoTOoKoN uHTepHeTa Bepcun 4 (TCP/IPv4), nepeiiti mo KHOMKe
«CgotictBa». B HOBOM mnosiBuBIIEMCsI OKHE BbiOeputTe «Mcmonb3oBath cienyroonwii IP-angpec u BBemmte IP ampec
MIEPCOHATBHOTO KOMIIBIOTEPA, 3aTEM HAKMHUTE KHONKY «OK».

4.8. Toxxmountech k Web-untepdeiicy mapmpyrusaropa ADSL. Jlns Hayana, clieyeT OTKIIOYUTH MPOKCH-
cepBep. Iy 3TOro, B MEHIO MYCK, BBEIHUTE CIIOBO «mpokcu-cepeep» u Haxmute «Enter». [ns OC Windows 10, B
MOSIBUBILEMCSl OKHE OTKIIOUNTEe «OTpenessiTe nmapamMeTpbl aBTOMATHYECKH» U «Mcnoavsosams npoxcu-cepgep», Kak
noka3ano Ha pucyHke 2. Jims OC Windows 7, B mosiBHBIIEMCSl OKHE BbIOepHTE BKIAIKY «/I00KIHOUeHUs», BO BKIIAIKE
«llookmouenus» HaxMuTe KHONKY «HacTpoiika cetm». B mosiBuBIIeecs OkHe yOepuTe Tajouku ¢ «Agmomamuyeckoe
onpedenenue napamempos» u ¢ «lIpoxcu-cepgep». Ilocne 3Toro HaxxmMuTe KHONKY «Coxpanumu» | «Ok».

Mapaverps - o x

aEnenis

Obue sossosmies [~
o [e—
N Apokcu-cepsep P pre— [
ABtomareckan HacTpoiika npokcH-cepeepa o A
K nTepmeTy wemowT 3Ty KmonKy
grnouTe CIporic

@l Vicnons3osanvie npokci-cepsepa A1 NoakAIodesvii Kk Ethermet unn [ LA WS

s W5 1 mpawro v e ans V- erdlinpssiie [ Aromarir-coros onpegenerte nepar=rpos

noakoues - - %
8 c g Lvienofosaro cusragsii smtonamiriecioli racTpois

Onpeaensrs napamerpe! aeTowaTeck
& WiFi @D oma a0
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@D o e e A Wi

Ljemre KronKy "HacTpodika” ans napaney pei 2
Haop Howepa Aapec cuenapun FDOKCH-CEDBEDS TR 3TOFD MIOAKTIOCHHA. mpecs [ e[ |
P VPN [JHe ucnonssosars npoxcor-cepep ans noxans+ix anpecos
Pexum <a cavoneres ST
& o Omeria
@) Mobunsssii xor-cnor H o n o — =
lacTpoiika NPoKCK BpyUHyI0 HacTpoiiKa napaneTpos nowabeoi ceTi Pewocteli 58 LienTp ynpasnenua ceramm n ofum
| & npocou- ; MapaneTpsi nosanssoll C=Tin He MpHMEHRIOTCS
poxca-cepeep Vicnonssosasve npoxcy-cepsepa AnA NOAKTIoNeHwi K Ethernet win oy et et
Cerau Wi-Fi 31 NapaMeTPH He NPHMEHAIOTCA A7 VPN- ettt somisne WAL
noKntoeHM wencrTe Koy Hactpoiina’,
paconaxErHy Eoe,
10101010 3128 oK e s

Pucynok 2 — OTKIIFOUCHHE TPOKCU-CEPBEpa

Janee, 3amycture Opaysep, B aapecHoi cTtpoke Opaysepa Beeaute |IP ampec mapmpyrmsaropa 192.168.1.1 u
Haxkmure «Enter». ITosBUTCS OKHO, B KOTOPOM HEOOXOIMMO BBECTH MMSI ITOJIL30BATENs M Mapoib. 1o ymMomyanuio uMs
nonb3oBarernst «adminy mapons «adminy. TlpuMmep AHaIOroBOro OKHa MPE/CTABIICH HA PUCYHKE 3.
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Pucynok 3 — Jluanorosoe okuo Web-unrepdeiica maprupyruzatopa

4.9 Monyuenune nocryna k Marepuery.

4.9.1. B rnaBHoM MeHro Web-unTepodeiica, Bo Bkiagke Home Haxxmute kHONKY «LAN». B mosiBUBIIEMCS OKHe,
n3mennte |P-angpec mapmpyruzatopa. s aToro, BBeaute HOBHIH |P-anpec cormacHo pazpaboranHomy 1uiany |IP agpecos.
Orxurounte DHCP cepep. Haxmure kaonky «Apply»

4.9.2 Haxwmure kuonky Wizard, B mosBuBIIEMCst OKHE cHuMHTE ramouky ¢ «DSL Auto-connect», mocme wero,
HaXXMHUTE KHONIKY «Next».

B nostBuBmemcst okue, 3Hagennss VPI/VCI momkusr 6bime 0 m 35. KauectBo obcmyxusanust (Quality of Service)
noipKHO oTKIIFoueHo. Haxxmure «Next».

B mosiBuBIIEMCSI OKHe, BBIOEpUTE THII CETEBOrO MpoTokoma Bridging u pexum wmakancymwimmn LLC/SNAP-
BRIDGING. Haxmure «Next».

Ianee mosieutcst okuo ¢ merto PPP Username and Password. B 3Tom OKHe BBOAWTD JIOTHH M MapOJib HE HYXKHO,
Ha)XKMHTE KHOTIKY «Next».

B mnoseuBmemcs okHe, B Mmenio Network Address Translation (NAT) ocraBbTe 3HaueHHsi BCEX MOJEH IO
YMOITYAHHIO U HAXKMUTE KHOMKY «Next».

B mento Wireless ocraBbTe Bce 3HaYCHHUS IO YMOTYAHHIO U HAKMUTE KHOIKY «Next».

B KoHIle Bcex MaHUMYJIAINMA, MOABUTCS KHOMKA «COXpaHUTh U mepe3arpy3uts»/ «Save/Reboot», cieayer Haxath
9Ty KHOTIKY JJIsl TIepe3arpy3ku yCTPOKWCTBa.

[Mocre 3aBepiiicHUs epe3arpy3KH MOSIBUTCA TUATONOBOE OKHO O YCIICHIHOM mepe3arpyske. Haxmute kaonky «OK».

4.10 TIpoBepka coemuHeHus ¢ MynpTHuiekcopom IP DSLAM. B komanmHoH cTpoke (IMyck — Tporpambl —
CTaHJAPTHBII — KOMaH/IHAs CTPOKA) BBequTe KoMaHay: ping 192.168.1.xxx, rae XXX — IP ajgpec coceHero KOMIbIoTepa.

VYemeniHoe BBINONHEHHE KOMaHIBI CBUACTENBCTBYET yKa3zaHWe mapamerpa T1L, Tak B oTBeTe Ha KoMmaHay ping,

3HaueHue TTL paeHo, Hampumep, 32 (TTL=32). B npTuBHOM ciiydae, CleAyeT Hepe3arpy3uTb pOyTep M MOBTOPUTH
myHKTHI 4.8 — 4.9.

4.11 Pacuer ckopoctr nonkanana DMT currana u quarpaMmsl YpOBHEH.

4.11.1 Tepeitmure Bo BRiaaky Advanced. B mosBuBIIEMCS OKHE HaXMuTe KHOMKY «ADSL», 3arem HaxmmuTe
kHonky «Advanced Settings» u manee Haskmute kHOMKy «Tone Selection». TTosBUTCS OKHO C TTOJKaHAIaMH, KaK TTOKA3aHO
Ha pucyHKe 4. 3aduKCHpyHTE YUCIO MOJKAHAIOB U BOCXOSIIETO U HIUCXOJISIIETO TIOTOKOB.

(€ nittp:/1192.168.1.1 (adslcfgtone.html - Windows Internet Explorer =1l =
(2] http//192168.1 1/3dslcfgtone bt

ADSL Tone Settings

Upstream Tones
F4 ®s Me F7 Hs ®
2 M2 M2 @

41 @242 @243

1245 [ 246 [#] 247

Pucynok 4 — ADSL Tone Selection

4.11.2 Tlepeiinure Bo BKIaaKy Status n Haxxmute KHONKY «ADSL». 3adukcupyiite TabnndHbIe TaHHBIE B OTYET, KaK
MIOKa3aHO HA PUCYHKeE 5.



| Home [ Advanced [ Tools Status

Downstream Upstream
ISNR Margin (dB): Tiia [iz0
Attenuation (dB): 0.0 1.0
Output Power {dBmj
Jiit-:;inahl-g Ra‘le (Ri;ms-]:
Rate (Kbps): o

"BO00

Pucynok 5 — ADSL craryc
4.11.3 To ucxonueiM nanueiM myHKTa 4.11.1 u 4.11.2 paccunTath CKOPOCTh NEpeiavn JaHHBIX OJHOTO MOJKaHaa
BOCXOJIAIIEr0 ¥ HUCXOJAIIEro MOTOKA.
4.11.4 Tlo ucxonueiM nanHbM myHkTa 4.11.1 u 4.11.2 paccunrarh AnarpaMMy ypoBHEH CHTHAJa BOCXOJSILETO U
HHUCXozsero noroka. [11abnoH quarpaMMbl ypoBHEH Ipe/ICTaBleH Ha PUCYHKeE 6.

Pus, obm
Pps, abm A i A
OUTPUT POWER DS
?
OUTPUT POWER US
?
0 ~20 L,m

Pucynok 6 — I11abioH quarpaMmsl ypoBHeH

4.12. Hactpoiika KOHTPOJISI JOCTYTIA.

B Opaysepe cosnaiite HOBOE TMOAKIOUEHUE, YKa3aB IP agpec cocemHero mapupyru3aTopa. B mosBUBLIEMCs OKHE
BBeIUTE JIOTUH U napons. He usmensiime nacmpoiiku mapuwipymusamopa! Cnenaiite COOTBETCTBYIOLIHI BBIBO/I.

Jnst 3aiuThl OT HECAHKIMOHHMPOBAHHOTO JOCTYNAa K MAapIIpyTH3aTopy, CIemyeT OrpPaHH4YMTh JAOCTYN K
MapIIpyTH3aTOPY M Pa3pellinTh UM YIPABJIATH TOJIbKO ONPENCSICHHOMY Kpyry jui. s 3Toro, mepeidante BO BKIAIKY
Tools cBoero mapmpyruzaropa. Ha Bkiamke Tools B menio Access Control waxmute kaonky «Adminx». B pabouem moute,
YKaXHTEe HMs TMoNb30Batens «admin», crapelit mapoip «admin», HOBBIA Mapoie W MOATBEP)KICHHE HOBOI'O MApOJIs.
Buumanne! HoBblii mapoib JODKEH COIEpXKaTh TOJBKO JIATHHHIYY, BBOJA CIICICUMBOJOB 3ampenieH. OO0s3aTelabHO
3aIUIIKATE B OTYET Mapoiib. sl MPUMEHEHHsT HACTPOEK HAXKMHUTE KHOIIKY «ApPply».

BrimonauTe moBTopsiii Bxon Ha Web-unrepdeiic cocentero mapipyrusaropa. Cruenaiite BRIBOIBL.

Jns Toro, 4roObl TpeThe JIMIO HE MOIJIO0 MMETh JOCTYI K JHaJOroBOMY OKHY «JIOrMH M mapoib», ciemyer
orpannunth goctym mo IP aapecy. [ atoro B Mento Access Control skmaaku Tools Haxkmute kHOTKy «IP Address».
Haxxmure kuomky «Add» u nobassre B crimcok 6enmsix |P-ampecoB — IP-aapec cBoero komnbioTepa. Haxkmure KHOMKY
«Apply». 3atem BoiGepuTe «Enabled», 9To0bI BKIFOYHUTH PEKUM KOHTPOIIS TOCTYIIA, KaK MMOKa3aHO Ha PUCYHKE 7.

- =

arcess Cortral Maode & Dgahled ’{" Snabled

-

- -
IF Address | J - oy

-
\ - - ri’hdlless | Restmanve
<)

Apply l:l

e

PucyHok 7 — AkTuBarms KOHTpoIs goctymna mo IP aapecy

Buumanmue: Ecmu Bul exmouume ¢pynxyuio Access Control u yxaswceme IP-adpec ne ceoeco xommwviomepa, c
KOMOPO20 6 OAHHbIIE MOMEH OCYIECMEIsiemcs KOHQueypuposanue, Bl nomepsieme docmyn k ycmpoiicmey.
BrmonauTe oBropsit Bxox Ha Web-uarepdetic cocenmero mapmipyruzaropa. Creaiite BHIBOIIBI.



4.13. Bemonuute tectupoBanue ADSL Bo Bkmagke Status B mento ADSL maxkmute kHomky «ADSL BER Test».
IMocne maxatus kHomkn «ADSL BER Test» B Hmkmeii gactu crpanmitel ADSL Statistics (ADSL craTHCTHKH) TOSBHTCS
JIHAJIOTOBOE OKHO, YCTAaHOBHUTE BPeMsI TeCTUPOBaHUs 5 — 10 MHHYT 1 HAXXMUTE KHONIKY «Start».

[Tocxe 3aBepieHHs] TECTUPOBAHUS B THAJIOTOBOM OKHE OyaeT oTOOpa)keH pe3yJbTaT TecTa: BpeMs TECTHPOBAHU,
olmree KOMMYECTBO TMEPEAaHHBIX OWT, 0OIIee KONMWYecTBO OMHOOYHBIX OutT. B ordyer 3adukcupyiite pesymbraT
k03 (dHIMEHT OIHOO0K. 3aMuCh ClienyeT CIeNaTh B MPaBUIbHON QopMme, Hanpumep, Ko = 5,9x107, mmu BER = 1,9x107,

4.14. Bemonaute Bo3Bpar Hactpoek ADSL poyrepa k 3aBoxckum. Jlist aToro, Bo BKiIagke 100IS B mMento System
HaxxmuTe KHOTIKY «Restore Default Settings». ITosiButcst anamoroBoe OKHO IS TOATBEPIKACHUS BO3BpaTa MapIipyTu3aTopa
K 3aBOJICKUM HacTpoiikaM. Haxxmute kHOKy «OK».

4.15 Cpenaiite o01ue BbIBOJIBI O MPOICIIAHHON padore.

4.16. OTBeThTE MMCHMEHHO HA KOHTPOJILHBIE BOITPOCHI.

4.17. Odopmure oTuer.

5 Conep:xanne oT4yera.

5.1 lens padboThl.

5.2 Cxema opraHu3anuy CBSI3U C yKa3aHUEM NIapaMeTpPOB CETH.

5.3 3anondennsie Tabmuie! 1, 2 u 3.

5.4 Pacuer ckopocreit ADSL mortoka. @opmyisl, pe3yasraTsl pacueroB. Jnarpamma yposreit ADSL curnasnos.
DopMyItbl, pe3yabTaThl PaCIETOM.

5.5 Pesynbrar TectupoBanust ADSL nmanN Ha ommoky.

5.6 3ammcm c¢ wm3meneHweM mapons gocryma k ADSL  mapmpyrmzatopy. Mmst momp3oBaTenst W 1apoib
(crapsrit/HOBBIN) 1 mocryna kK Web unrepdeiicy mapipyrusaropa.

5.7 OTBeTHI HAa KOHTPOIBHBIE BOITPOCHL.

6. KoHTposibHBIE BOIPOCHI.

6.1 Yro takoe TexHomorust ADSL?

6.2 KakoBa ckopocTb nepenauu napopmarmu B rexHonorun ADSL?

6.3 Kakum obpaszom ocymiectsisiercst moaxarouenne kK DSL-2640U/BRU mist ero HacTpoiku?

6.4 Kakoii uarepdeiic ucnonssyores B ADSL mapmpyrusarope DSL-2640U/BRU asist ero HacTpOMKH.

6.5 Kakne UMeroTcst peskMMbl KOMMYyTallud B Mapiipyruzatope DSL-2640U/BRU?

6.6 KakoBa mporieaypa 3amutsl Mapiipyrusaropa DSL-2640U/BRU ot HecaHKIIMOHMPOBAHHOTO AOCTYIIA?

6.7 Kakoii Tun Monynsiiuy npumenseTcs Ha cersix ADSL?

6.8 Kakue THIBI CEpBHCOB MOKHO MPEOCTABIATH AOOHEHTAM, ¢ XOpPOIIMM KauecTBOM, mo TexHonoruu ADSL? U
MPH KaKKUX YCIOBHSAX ?

3.3. TumoBble MaTepHaJbl /Ui NPOBeJeHHS MNPOMEKYTOYHON  aTTecTalluM
00y4yarIuxcst

IIK-1 Cnocoben k npogedenuio npoghunaxmudeckux pabom na 060py008aHuu cesa3u
1IK-5 Cnocoben npogooums HacmpouKy CmaHyuoHHO20 000Py008aAHUS U KOPPEKMUPOBAMb CXEMY
opaanuzayull cea3u

IIpumepHBbIe BONPOCHI 1J1sl HOATOTOBKHU K 3K3aMeHY

1) Yro takoe aboHeHTCKH# qocTyn? Cxema abOHEHTCKOIO IOCTYIIA.

2) TexHOMOrWW MPOBOAHOrO AOOHEHTCKOrO IOCTYNa, Pa3HOBUAHOCTH, JOCTOMHCTBA M HEIOCTATKH
KaKIOH.

3)TexHomnorus OECIIPOBOIHOTO IOCTYIIA, Pa3HOBHIHOCTH, JOCTOMHCTBA U HEIOCTATKU KayJIOH.

4)Texuomoruss WiMAX, pabouwii 9acTOTHBIHN quara3oH, IIPHHITUII TOCTPOEHHS, 000pyI0BaHHE.

5)Turmbl MOAYJISIKUN U KOAUPOBAHHS B TIPOBOJHOM a00OHEHTCKOM JIOCTYIIE.

6) Tumbl MOAYJISAIMU U KOAUPOBAHKS B OCSCIIPOBOTHOM a0OHEHTCKOM JIOCTYIIE.

7)Texuomorust IEEE 802.11a, ckopocTh mepemaud AaHHBIX, (OPMAT MOAYIAIMH, pabouuil auamasoH
9acTOT, IOCTOMHCTBA M HETIOCTATKH.

8)Texnomorust IEEE 802.11b, ckopocTs mepemaun JaHHBIX, (HOPMAT MOIYISIKH, pabounii auamasoH
4acTOT, TIOCTOMHCTBA M HETOCTATKH.

9)Texuonoruss |IEEE 802.11g, ckopocTh mepenayu AaHHBIX, GpopMaT MOAYJSLIUH, paboOvMil Juana3oH
9acTOT, JOCTOMHCTBA M HETOCTATKH.

10)Texnonorust |IEEE 802.11, ckopocTh mepenau AaHHBIX, (GopmaT MOMYyJSIIUH, pabodWil JuanazoH
9acTOT, TOCTOMHCTBA M HETOCTATKH.



11)Texnomorust XDSL, pa3HOBHIHOCTH, NPHHIIMIT TOCTPOCHHUS, OCHOBHBIC KOMIIOHEHTHI, JOCTOMHCTBA U
HEIIOCTaTKH KaXKIOM.

12)Texuomnorust ADSL, ckopocTh Tepenadu JAaHHBIX, (popMaT MOIYJISAIKUH, PabOUHii JTHarna3oH 4acror,
JOCTOMHCTBA ¥ HEOCTATKH.

13)Texuonorust HDSL, ckopocTh mnepenauu JAaHHBIX, (pOpMaT MOIYJSAIKUH, PabOUHii JTHarna3oH 4acror,
JOCTOMHCTBA U HEIOCTATKH.

14)Texuonorust VDSL, ckopocTh mnepenauu JAaHHBIX, (pOpMAT MOIYJISAIMH, PabOUHii JTHamna3oH 4acror,
JOCTOMHCTBA M HEIOCTATKH.

15)Texuomorust SDSL, ckopocth mepenaum maHHBIX, popMaT MOAYIAINK, pabouMii THAITa30H 4aCTOT,
JIOCTOMHCTBA U HEIOCTATKH.

16)Monymsamus QAM, tipuHIMI GOpMHUPOBaHKS CHTHAJIA, PAa3HOBHIHOCTH, JOCTOMHCTBA W HEAOCTATKH,
00JIaCTh MPUMEHEHUSL.

17)Monynsamus CAP, tipuHmumn GopMUpPOBAaHUS CHTHAA, Pa3HOBHUIAHOCTH, JTOCTOMHCTBA M HEIOCTATKH,
00JIaCTh MPUMEHEHUSI.

18)Monymsarust DMT, mpunmmn GopMUPOBaHHS CHTHANA, PA3HOBUIHOCTH, TOCTOMHCTBA U HEAOCTATKH,
00J1aCTh MPUMEHEHUSI.

19)JIuneitnpnii xox 2B1Q, mpunHummMn (opMUpOBaHHs CHrHAjJa, JOCTOMHCTBA M HENOCTATKH, 00JacTh
MPUMEHEHHSI.

20)JInneitubrii kon HDB-3, npuHumn ¢opmupoBaHus CUTHaNA, JOCTOMHCTBA W HEIOCTAaTKH, 00JIACTh
MPUMEHEHHSI.

21)Meronpt nocryna B Texuonoruu Wi-Fi

22)1urepdeiicel ceru pocrymna. Turmbl, pacumdpoBka 0003HAYCHHIA.

23)¥Ynpasnenue cetu fgoctyna. Cxema. MHTepdeiics! ynpapieHus.

24)Merons! mudposanus B TexHomorun Wi-Fi.

25)Meron mdposanus WEP, anroput™ paboThl, JOCTOWHCTBA U HEIOCTATKH.

26)Meron mudposanns WPA, anroputMm paboThl, JOCTOMHCTBA U HETOCTATKH.

27)Merony pacuupenus cnekrpa B rexHomorun Wi-Fi

28)I1accuBHast ONTHYECKAsl CETh, IIPUHIIUIT TIOCTPOCHHSI, PA3HOBUIHOCTH.

29) OnTrueckue pa3BeTBUTENH, PA3HOBHIHOCTH, CIIOCOOBI BKITIOUCHHUSL.

30) Pacuer Gropkera ontudeckoit MorHocTr B cuctemax GPON, muarpamma ypoBHEH.

31) Onrtuueckue Kabelu CBsA3M, IPUMEHSIEMbIC Ha a00HEHTCKOM JIOCTYTIE.

32) Dnektpudeckue kabess CBs3M, MPUMEHsIeMbIe Ha a0OHEHTCKOM JOCTYIIE.

33) ApxuTekTypa TOCTpOeHHs cerei moctyma FTTX, pa3sHOBHIHOCTH, MOCTOMHCTBA M HEIOCTATKH
KaXKJI0M.

34) Ontuueckue wommonenTsl ceth PON: OLT, ONU, ONT, onruueckue Kkabeau, ONTHUECKUE
pa3BeTBUTENHN, KOHHEKTOPHI, ONTHYECKHUE KPOCCHI, ONITHIECKHE MY THI.

35) Texnonorust GPON. Xapakrepuctuku. KOMIOHEHTHI.

36) Onrtrueckue pa3BeTBUTEIH. XapaKTePUCTHKU. Pa3HOBHIHOCTH.

37) Anarpamma ypoBHel onTudeckux curnainoB B cetu GPON.

IIpumepHblie 3aga4u

1) H300pa3uTh BpEMEHHYIO AuWarpaMmy JHHEHHOro koma 2B1Q 1 KomoBOi  KOMOWHAIMH
111101011000111010000001110101.

2) W300pa3uTh BpEMEHHYIO auarpammy JuHelHOro koga HDB-3 mwis komoBoil  KOMOHHAIMH
10000010101000000001110.

3) MUsobpasuts BpeMeHHyI0 mguarpamMmy curHama QAM-16 mis  KomoBOH — KOMOWHAIMH
00010101011111101000111010101.

4) U300pa3uth BpeMeHHYI jguarpammy curHama PSK-8  nanms komoBoit  koMOWHAIMHU
00010101011111101000111010101.

5) Paccuutath notepu B HEcXomsamem motoke cetu GPON, ecnu ucmons3yercs 1Ba pa3BerButTenst, 1x4 u
1x8, motepu koropeix 7nb u 10 nb; manuHa nuHMM 2 KM, MOIIHOCTH IMEpeAaTYMKa CcocTaBisier +31bw,
YyBCTBUTENBHOCTH MpUEeMHUKA -291bM.



bank KOHTPOJIbHBIX BOIIPOCOB, BallaHI/Iﬁ U HUHBIX MATCPUAJIOB, HCIIOJIb3YCMbIX B IPOLECCCEC
npoueayp TCKYHICIO KOHTPOJ U HpOMe)KyTOHHOﬁ arTeCTallui HaXOJUTCS B y‘le6HO-MeTOIlI/I‘{eCKOM
KOMIIJICKCE OUCIHMIIIINHBI "/ MMPEACTABJICH B 3HeKTp0HH0171 I/IH(I)OpMaI_II/IOHHO—06paSOBaTeJ'ILHofI
cpene o URI: http://www.aup.uisi.ru.

3.4. MeToauueckne MaTepuajibl NPOBedeHHUS TEKYUIEro KOHTPOJSI U NPOMEKYTOYHOM
arrecTauvu 00y4YarommXxcs

[lepeyeHb METOOWYECKUX MAaTEPUATIOB I TMOJATOTOBKH K TEKYIIEMY KOHTPOJK U
MPOMEKYTOUYHOM aTTECTALNHU:

1. Meronunyeckne  ykazaHus K  BBIIOJIHEHMIO  HpakThyeckux  3aHsatuil. —URL:
http://aup.uisi.ru/4055521/
2. Meroauyeckue  yKa3aHMs K  BBIIOJNHEHHIO  Jlaboparopubix  3ansatuif. —URL:

http://aup.uisi.ru/4055525/
Metoandeckue ykazanus K Beimonnenuto JJKP. —URL: http://aup.uisi.ru/4055538/
4. Tlpumep BOIIPOCOB Jisi OATOTOBKH K 3k3ameny. — URL: http://aup.uisi.ru/4248376/
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