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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX JTOCTHKEHUS

[Ipouecc n3yueHus: AUCUMILIUHBI HAIPaBJieH HAa (OPMHUPOBAHUE CIACAYIOIIMX KOMIIETCHIIUH:
Kon u HaumenoBaHue
Kon n HaumeHoBaHue IIpenmecTByromue 3Tamnsl
KOMITCTCHITH HHRATOPa AOCTIDRCHHA Iran (c ykazaHueM JUCIUTIINH/TIPAKTHK )
KOMIIETEHIIHHA
I1K-1 Criocoben k [1K-1.2 3naet npuHLIHUIIBI Oran 1 b1.B.01 OcHoBbl TEOpUU
MIPOBEICHUIO MIOCTPOCHHS, uenein
PO UITAKTHIECKUX CTPYKTYPHBIE CXEMBI, Oran 2 51.B.02 OcHoBbI TeOpUH
paboT Ha 00OPYJOBAHUM | COCTaB M XapaKTEPUCTUKU AIIEKTPOMArHUTHBIX MOJIEH U BOJIH
CBSI3U TEJIEKOMMYHHUKAIIHOHHOTO Oran 2 51.B.07 OcHoBbI
o0opyoBaHus MOCTPOCHHUS
MEPBUYHOMN CETH CBSI3U U WH()OKOMMYHHUKAIIMOHHBIX CHCTEM U
BTOPUYHBIX CETEH, cerei
IIPUHLAIIBI OpraHU3aluH 4 Oran 2 b1.B.08 Teopus cBs3u
CUTHAJIN3aLIIU U Ortan 3 b51.B.13 Cetu cBs13u 1
CUHXPOHU3AINH B CHUCTEMBI KOMMYTAaI1
TEJIEKOMMYHUKAIIMOHHBIX Ortan 3 b1.B.14 ®usnueckue
CeTAX OCHOBBI PAJIOCBSI3U
Oran 3 b1.B.15 MHorokaHajbHbIe
TEJIEKOMMYHHUKAIIMOHHBIE CUCTEMBI
Oran 3 b1.B.17 CniyTHUKOBBIE U
paauopeNeHbIE CUCTEMBI CBSI3U
Oran 3 Bb1.B.18 Texnonoruu
1M (ppoBOTO TENEpaTMOBEIIAHUS
[1K-5 Criocoben TIK-5.2 Bremmonuser Oran 1 b1.B.03 Bsenenne Bo
MPOBOJUTH HACTPOUKY paboThHI IO U3MEHEHUIO onepaunoHHyro cucremy UNIX
CTaHIITUOHHOT'O KOH(UTyparuu 5 Otan 1 51.B.05 SI3p1kn
o0opyIoBaHUs U o0opy1oBaHUs MpOrpaMMHUPOBAHUS
KOPPEKTUPOBATh CXEMY TEJIEKOMMYHUKAIIMOHHBIX
OpraHU3aINH CBSI3H ceTel CBs3U

dopma NpOMEKYTOUHON aTTECTALNHU 10 JUCHUILUINHE — DK3aMEH

2. IToka3aTe/n, KpUTEPUH U HIKAJIbI OLleHUBAHUS KOMIIeTeHIU

2.1

AUCHUIIIUHEBI SBJIACTCA YPOBCHL UX OCBOCHHA.

IlokazaTeneM OIEHMBAHMSA KOMIIETCHIIUM Ha dTalle UX q)OpMI/IpOBaHI/ISI pu U3y4YCHHUU

HH}IHKaTOp 0CBOCHUSA
KOMIECTCHIIUH

Iloka3aTebr olleHUBAHUSA

KpuTepnii ouennBanus

[IK-1.2 3HaeT npUHLIUIIEI
[TOCTPOEHUS, CTPYKTYPHBIE
CXEMBI, COCTaB U
XapaKTepPUCTUKH
TEJIeKOMMYHHUKAITHOHHOTO
000pyIOBaHHS IEPBUYHON
CETH CBSI3M U BTOPUYHBIX
ceTel, NPUHLUIIBL
OpraHHU3alHN
CUTHAJIM3alH U
CUHXPOHHU3ALINHU B
TEJIEKOMMYHHUKAIIMOHHBIX

3HaerT:

- NPUHLOUIBI  TOCTPOEHHS
TEIEeKOMMYHHUKAIIMOHHBIX
CUCTEM HIMPOKOTIOIOCHOTO
JIOCTyNa pa3Nu4YHBIX THUIIOB U
CIIOCOOBI pacnpenencHus
nH(pOpPMaIUH B HUX;

- COBpEMEHHBIE u
MIEPCIIEKTUBHBIE  HalpPaBICHUA
pa3BHUTHA
TEJIEKOMMYHHKAIIMOHHBIX CeTel
U CHCTEM IIMPOKOMNOJIOCHOIO

CamocrosTenbHO, 0e3 HABOASIINX MOJICKAa30K
MOJKET JaTh MOAPOOHOE OTIMCAHUE TEXHOJIOTHU
LIUPOKOIIOJIOCHOTO JocTyna, ee
XapaKTEPHUCTHKH, KaKue KOMITOHEHTBI
MPUMEHSIOTCS. YMEET CpaBHUBAThH MEXIY
co00it paznuunkie TexHonoruu LT/ n nenate
TPaMOTHBIE BHIBOJBI O NMPUMEHEHHWU TOW WITH
WHOM  TEXHOJIOTHW ISl MPEAOCTaBICHUS
ONpPENIETICHHOTO KJlacca YCIOYr CBS3U. YMeeT
M300pakaTb CTPYKTYPHBIE CXEMBI, CXEMBbI
opranuzanuu cBszu cereil I/ ucnonb3ys
I'OCT ycnoBHO-rpaduueckux 0003HAYEHUH.




CCTAX

JIOCTyIa;
- TEXHOJIOTHH CBSI3H
LIUPOKOIIOJIOCHOTO JIOCTyTa,
NPUHLUIBL KX OpPraHu3aluH,
JKCIUTyaTaluH,
MPOEKTUPOBAHUS;

- COCTaB U XapaKTEPUCTHUKU
ceTu LIUPOKOIOJIOCHOTO
JOCTYIIa;

- CTaHJAPTHI TEXHOJIOTUM CEeTen
LIXPOKOIIOJIOCHOTO JloCTy1a,

MIPOIMMCaHHBIX B I/IHCTI/ITYTaX
IEEE, ITU-T, popym ATM.

YwMmeer:

- XapaKTepHU30BaTh (PU3UICCKUE
MPOIIECCHI, MPOUCXOMASIINE TpU
(hopMupoBaHuwy, o0paboTke,
nepenavye, MpueMe CUTHAIOB B
Pas3IMYHbIX TEXHOJIOIUAX
LIMPOKOIIOIOCHOTO JOCTYTIA;

- BBITIOTTHSATH pacueTsl
MapaMeTpoB  TMPOEKTHPYEMBIX
ceTed JocTyna Uil pasInyHbIX
TEXHOJIOTUN CBS3H.

Bnaneer:
- HaBBIKAMH pvaeTa OCHOBHBIX
rapaMeTpoB CETH

HIMPOKOIIOJIOCHOI'O IOCTYIIa IS
Pa3IMYHBIX TEXHOJOTHI CBA3H;
- HaBBIKAMU IPUMEHEHUS
TEOPETUUECKUX 3HAHUN Ha
MIPaKTHKE MPU MPOEKTHPOBAHUN
CHCTEM LIMPOKOIIOIOCHOIO

3HaeT Kakue KaOeln CBS3W NPUMEHSIOTCS Ha
BCEX y4yacTKa CETH, yMEET JaBaTh MOSCHCHHS K
BEIOOPY. YMeEeT NpPHUBOAMTH XapaKTCPUCTHKHU
kabenel U MX KOHCTPYKIIHIO.

MOo3KEeT BBIIOJHATh AHAIUTUYECKHE DPAaCUYCThI
rmapaMeTpoB cern 0e3 MIPUMEHEHUS
METOJIMYCCKHX yKa3aHWi. 3HAeT, 4YTO TakKoe
JmarpaMma ypOBHEH, Kak €€ CTPOUTh, H KaK e¢
PacCUNTHIBATS.

[lonuMaeT B 4YeM pasHUIA MEKIY CETAMHU
(hUKCUPOBAHHOTO MIPOBOJIHOTO u
0OeCITPOBOJTHOTO  JTOCTYTA, MOMET TPHBECTH
peallbHbIC ITPUMEPHI TAKUX CETEH.

3HaeT TEPMHHBI U MOXET JIaTh UX TPaKTOBKY.
3HaeT BUABI MOIYJSIMM M THIA JUHEWHBIX
komoB, mnpumensembix B IIITJ[, ™moxer
CaMOCTOSITEIHHO MPHUIYMATh KOJIOBYIO
KOMOMHAIIMIO, U C TMOSCHCHUSMHU, U300pa3uTh
JUIS Hee BPEMCHHYIO IUArpaMMmy JHHEHHOTO
CUTHAJIa JUIS IMHEHHOT O KOJIa UJIH MOIYJISALINY.

Moxer paciugpoBath COKpaIleHus
yKa3aHHbIE Ha CXEMax, CaMOCTOSITEIhHO
YUTa€T  CXEMBI, CIOCOOCH  OMNpPEIeNuT

MPaBUIBHOCTh pPa3pabOTaHHON CXeMbl, W B
cirydae OOHapyXeHHS OIINOKY, HCIIPABHUTH €€.

JOCTYyTA.
[1K-5.2 Beinonzser 3Haert: CaMOCTOATENBHO, HCIONB3YS PECYpChl CETH
paloThI 10 U3MEHEHUIO - crocoOy ynpaBleHus WnTepHer W METOAMYECKHMX  yKa3aHUH,
KOH(pUTypauuu 000pyIOBaHHEM; BBINIOJIHUTD TMOJKIIOUCHHE K 00OPYIOBAaHHIO
000pyIOBaHUS - KaK MOJKJIFOUUTHCS K IOITA, ¥ BBINONHUT €ro KOH(UTrYypaLuio.
TEJEKOMMYHHKAIIMOHHBIX | 000PY/IOBAHHUIO; Pesynbrarhl KOHQUTYpalyu OTPa3uUT B BHJC

ceTel CBSI3U

- OCHOBHEBIE CETEBEIC
MIPOTOKOJIBI TIO/JIeXKAIIHE
KOH(UTYypalyu, HaCTPOHKeE;

- 3HaeT 0a30BbIe KOMaHbI
KOH(pUTYypauu 000pyI0BaHHS
ceru IIT/I.

Ymeer:

- KOH(DUTYPUPOBATH
OIITUYCCKUEC, DJICKTPUICCKHUE U
OeCcTpOBOIHBIC CETH
abOOHEHTCKOI0 10CTyIa B
3aBUCUMOCTH OT BHU A
HCIIONIE3YEMOT0 000pyIOBaHWS;
- BBITOJIHATH COSIMHEHUS B
TEJIEKOMMYHHKALMOHHON
CTOMKE.

oT4yecTa C YKa3zaHUueM CX€EM, T36JII/IH.
CaMOCTOHTeJ’ILHO, 0e3 MIOMOIIH MPErogaBaTeIsd

U METOJMYECKHX  YKa3aHWH  BBIMOJHUTH
JONOJIHUTENIBHOE ~ 33JlaHMe 10  HACTpOHKe
obopynoBaHus.

YMeeT U 3HAET, KaKk HAUTH HEHUCIPABHOCTh
(aBapuro) B cetm LIIIJ] wcmomp3ys TONBKO
CHCTEMY MOHMUTOPHMHIA WU YIIPABJICHHS CETHIO
win gpyrue pecypchl. [lpu HeoOxomumocTu
YMEET W 3HAaeT, KaK YCTPaHUTb AaBapHuIlo,
HEUCIIPaBHOCTH B CETH.

3HAeT CHUHTAKCUC KOMaHAA ISl YNpaBICHUS
cereBeIM oOopymoBanme IITJ[ pa3muuHBIX
MPOU3BOJIUTEIEH. Ywmeer YUTATh 51
pacmnpoBbIBaTH CHHTAKCHC KOMaHa. 3HAET
YTO TaKO€ JIOT-)KypHAI, W MO HWH(pOpMAaIUU
MPEJICTaBIICHHOW B HEM, HAWTH HEUCITPABHOCTh




B CCTHU U YCTPAHUTD €C.

Bnaneer: YmMmeer omnpeaensTh mNapaMeTpbl CETH U3
- HABBIKAMU U YMEHUSIMHU aHajgu3a  [apaMeTpPOB  CETEBBIX  Y3IIOB,
SKCILTyaTUPOBATh, WCIIONB3ysl ~ CHUCTEMY  MOHHUTOpUHTAa U
KOH(UTYPHPOBATH yrnpasienus cetbro T/,

o0opymoBaHUE ceTei
LIMPOKOTIONIOCHOTO JOCTYIA;
- HaBBIKAMH TTOAKIIOYCHUS,
COeMHEeHHs 000PYJOBaHMS B
TEJIEKOMMYHHKALIMOHHON
CTOMKE.

[IIxaja oneHuBaHMS.

IK3aMeH

5-0aaanHaf HIKAJA

Kpurepum oueHku

OTIUYHO «5»

CaMOCTOﬂTCJ'H)HO nu HpaBI/IJII)HO OTBCTHUJI HA ITOCTABJICHHBIC TeOpeTI/I‘ICCKI/Ie
BOIIPOCHI 9K3aMEHAIlMOHHOI'O ouiera. YBepeHHo, JIOTUYHO,
MOCJICIOBATEIbHO W apryMEHTHPOBAHO U3JlaraeT CBOH oTBeT. Moker
OTBETUTh Ha JOMOJHUTEIbHBIC BOMPOCHL. CaMOCTOATEIbHO W IPABUIBHO
peumi 3a/1a9y dK3aMEHAIMOHHOTO OmiieTa. YBEPEHHO U JIOTUIHO OOBSCHSCT
xon pemeHus. OTBEThI Ha IOCTABJIEHHBIC BOIPOCHI 3K3aMEHAIMOHHOTO
Owiera MalOTCs CTYyACHTOM O€3 3auuThIBaHUS C JIUCTA, TAE CTYJIEHTOM
c/ieJIaHbl OTMETKH, ITOICKA3KH, BHIKJIAJIKK Ha TOCTABJICHHBIA BOIPOC OMJIETA.

Xopomio «4»

CaMOCTOATENbHO OTBETHJI HA IIOCTABJICHHBIE TEOPETUUYECKHE BOIPOCHI
9K3aMeHallMOHHOro Owmiera. He yBepeHHO OTBeuaeT Ha YTOYHSIOIIUE U
JIOTIOJIHUTEIIbHBIE BONPOChl. CaMOCTOSTENIbHO U MPAaBUIIBHO PELIMII 3aady
9K3aMEHAIIMOHHOTO OMiieTa. YBEPEHHO U JOIMYHO OOBSACHSET X0/ PELIeHus,
000CHOBBIBasl €ro 3akoHamu «Teopuu anekTpuyeckux uLenei». OTBeThl Ha
HIOCTaBJIEHHBIE BONPOCHI 3K3aMEHALMOHHOIO OWiieTa JAlTCs CTYACHTOM C
MOJIJIA/IbIBAHUEM B JIMCT, TJI€ CTYACHTOM CJlielaHbl OTMETKH, MOJCKa3KH,
BBIKJIaJIKH Ha IOCTaBJIEHHBIN BOIIpoc Ouiera.

Y 10BNIETBOPUTETHHO
«3»

CaMOCTOSTENbHO, HO HE TOJIHO OTBETWJI HA MOCTaBJICHHBIE TEOPETHYECKUE
BOIMPOCHI 3K3aMeHalMoHHoro Owsera. [Ipu stom nomyckaer ommOku. He
YBEPECHHO HJIN BOO6HI€ HC OTBCYACT HA YTOUHAIOMMUC W OOIOJHHUTCIBHBIC
Bompockl. Pemmn 3agauy 5sk3aMeHaluMoHHOro Owuiera. Ilpum Hanmuuuu
omMOOK, MOKET UCIIPABUTH MX 3a CUET HABOJAIIUX BOMpocoB. He yBepeHHO
00BsICHAET XOJ peuleHus 3anaud. OTBeThl Ha IOCTABJICHHBIE BOIPOCHI
IK3aMEHAIIMOHHOTO OwWiieTa JaloTCS CTYACHTOM 3a4yUTHIBas B JIUCT, TJIE
CTYACHTOM CJI€JaHbl OTMETKH, IOJICKAa3KH, BBIKJIAJKH Ha IOCTaBJICHHBIN
BOIpOC OuseTa.

HeynosnersopurensHo
«2»

OTBeThl Ha IOCTABJIEHHBIE BOMPOCHI 3K3aMEHAIMOHHOIO Ouiera AaroTcs
CTYJE€HTOM 3a4MThiBasi B JIMCT, TA€ CTYJEHTOM CJIE€laHbl OTMETKH,
MOJICKAa3KH, BBIKJIAJIKM Ha MOCTaBJIEHHBIA Bompoc Oounera. He oTBevaer mnu
JTa€T HENPABWJIBHBIE OTBETH HA YTOUYHSIOUINE U JTOTOJHUTEIbHBIE BOIPOCHI.
He pemena 3amaua »K3aMeHallMOHHOTO OwiieTa, WIM 3ajjada pelieHa
HENPaBUJIBHO.

3. Mertoauueckue MaTepuaJbl, onpeae/somye Npoueaypbl OLleHMBAHUS N0 JMCUUIIHHE

3.1. B xoae peaJu3anuu AUCHHMINVIMHBI HCIOJIB3YIOTCH ciaeaywomue GopMbl U MeTOAbI

TeKyl1ero KOHTPOoJs




Tema u/mnanm pasnen

DopMBI/MeTObI TEKYIIET0
KOHTPOJISI yCIIeBAeMOCTH

IIK-1.2 3HaeT NpUHIUNIBI TOCTPOEHUS, CTPYKTYPHBIE CXEMBI, COCTaB U XapaKTePUCTUKU
TEJIeKOMMYHHKAIIMOHHOTO 000PYA0BaHNUs IEPBUYHON CETH CBS3HM U BTOPUYHBIX CETEH, MPUHLIUIIBI
OpraHM3alliY CUTHANM3AlMY U CHHXPOHU3AIMH B TEJIEKOMMYHHUKAIIMOHHBIX CETSIX

Pa3nen 1 Beenenue

CamocrosTenpHas paboTa
JKP (mms 300)
KoHcnekT nexumii

Paznen 2 Mogenb, omnpeneneHus MW apXUTEKTypa CceTeH
LIMPOKOIIOJIOCHOTO JI0CTyIa

CamocrosTenpHas paboTa
JKP (nnsa 300)
Koncnext agexmnuii

Paznen 3 IupokoIoIoCHBIH TPOBOIHON a00OHEHTCKHA TOCTYIT

CamocTosiTenbHas pabora
JKP (nnsa 300)
Koncnext aekmnuii
JlabopaTopHoe 3aHsTHE
ITpakTHyeckoe 3aHsTHE

Paznen 4 IHIupokomnooCHBIM OECITPOBOIHBIN A0OHEHTCKUH
JOCTYTI

CamocTosiTenpHas pabora
JKP (mmsa 300)
KoHcnekT nexuuii
JlaboparopHoe 3aHsATHE
[TpakTHdeckoe 3aHsTHE

Paznen 5 UnTepdetichr cereit nocTyma

CamocrosrenbHas paboTta
HKP (ans 300)
Koncnext nekumii
JlaboparopHoe 3aHATHE

Pa3znen 6 Ynopasnenue cetpto 1ocTymna

CamocTosiTenpHas padora
JKP (mmsa 300)
Koncnexkr nexnuit
JlaboparopHoe 3aHATHE

IIK-5.2 BemonHsieT paboThl IO M3MEHEHUIO KOHPHUTYpaLli 000py/I0BaHUS TEIEKOMMYHHKAIIMOHHBIX CETEH

CBs3U

Paznen 3 HIupokomnosoCHBIM MPOBOAHON a0OHEHTCKUHN JOCTYII

CamocrosrenbHas paborta
JKP (ansa 300)
KoHucnekT nexuumii
JlaGopartopHoe 3aHsTHE

Paznen 4 [llupokononocHslil GecripoBOAHBIN aOOHEHTCKUN
JOCTYII

CamocTosiTenpHas padora
JKP (ans 300)
KoHucnekT nexuumii
JlaboparopHoe 3aHsATHE

Paznen 5 UnTepdeticel cereit moctyna

CamocrosrenbHas paborta
JKP (ans 300)
KoucriexT nekumii
JlaGoparopHoe 3aHsATHE

Pazgen 6 praBHeHI/IC CCTBIO JOCTYIIA

CamocTosiTenbHas pabora
JKP (ans 300)
Koncnext aexnuii
JlaboparopHoe 3aHsATHE




3.2. TunoBbie MaTepraIbl TEKYLIEro KOHTPOJIS yCIIeBAEMOCTH 00y4arOIIUXCs

IIK-1 Cnocoben k npogedenuro npoghuiakmuueckux pabom na 000py008anuu ces3u

Koncnexr jgexkuun Ha temy «Texnonorusa GPON»

[MaccuBnas ontuueckas cetb GPON (ot anrnmiickoro Gigabit Passive Optical Network) — ato rurabutnas cetsb
AOOHEHTCKOI0 JIOCTYIIa, MPEIOCTABIIAIONAs MYJIbTHCEPBHUCHBIC YCIIyTH CBA3H, 10 Pa3BETBICHHOH BOJIOKOHHO-OITHYECKOH
APXUTEKType C MACCHBHBIMU Y3JaMH, KOTOpPas OIMCHIBACTCS B PEKOMEHAAIMN MEXTYHApOIHOTO COK03a AJIEKTPOCBS3H H
tenerpapun (MCO-T) ITU-T G.984.

B kagecTBe CTaHIIMOHHOTO 00OPYIOBaHUS MIPUMEHsETCS onTHIecKuit miuHedHb TepmuHal OLT (kommyrtatop OLT),
Ha CTOpoHe abOHEHTa yCTaHABIHMBaeTCs omnrtudeckoe cereBoe okoHuaHme ONT (poyrep GPON). Ha pucyske 1
MpeJCTaBICHa cXeMa repenadn faHHbx B cetn GPON.

[ — .

ONU1
TDM, HUCX OIS TOTOK [ ]
A =1490 am
125 mMkc
C— —
A
@ OLT @ () ONU2
- ; L]
125 MIE’ [ —
TDM, Bocxoasi#ii MOTOK
=1310 um
=
ONU128

[ —- ]

Pucynok 1 — [Ipunuun nepenayun nanseix B cetu GPON

Jis mepegaun JaHHBIX UCTIONB3YIOTCS ABe JUIMHEI BOJHBL: 1310 aM 1 1490 M. [ynuna Bonubl 1310 HM nepenaercs
B BOCXO/ISIIIIEM TTOTOKE, KOTOPBIA OPTaHU3YyeTCs B HAIPaBJICHUU «aOOHEHT - oniepaTtopy. [lnuHa BosHb! 1490 HM nepenaetcs
B HHCXOJSIIEM IIOTOKE, KOTOPBII OpraHU3yeTcs B HAIlpaBICHHM «OmepaTop - aboHeHT». CKOpOCTh Nepefadyu AaHHbBIX
BOCXOJISIIIET0 MOTOKa coctaBimsieT 1,25 T'6ur/c, Hucxoasmero - 2,5 I'out/c. JlaHHBIE BOCXOMSIIETO W HUCXOISIIETO
MIOTOKOB TNEpearoTcs M0 OJHOMY ONTHYeCKOoMy BOJOKHY. TexHonorus GPON 6asupyercs Ha crangapte ITU-T G.704.1
GFP (Generic Framing Protocol, o0muii mpoToKoa KagpoB), KOTOPEIA 00ECIIeUNBACT MHKAIICYIISAIUI0 BO BPEMEHHON KaJp
JUINTEIBHOCTHIO 125 MKC JaHHbIe TI000T0 THITA CEpPBHCA.

Kanp HHuCXOnAIIEr0 OTOKA COCTONT W3 ABYX IIOJIEH, MOJIE€ JTaHHBIX M 3arojoBka. dopmar mukia At BOCXOISIIETO
MIOTOKa COCTOMT M3 HECKOJBKHMX KaJpOB, KOJMYECTBO TaKHX KaJPOB COOTBETCTBYET KOJIMYeCTBY moxakimrodaembix ONU k
oxHomy OLT nopry. Ha pucynke 2 npencraBieHa CTpyKTypa 3aroJIOBKa IIMKJIa HUCXO/SIIEr0 X BOCXO/ISIIETO TOTOKA.

e Hucxoasimuit moTok, 125 Mkc

Downstream GTC payload

Allocation
intervals

Allocation
intervals

Allocation
intervals

ONU brust

ONU brust

Bocxonsmuii motok, 125 Mxc

A
Y

Pucynox 2— @opmar kagpa HICXOISIIETo U Bocxosmiero nukia cetu GPON



CrpykTypa kagpa HUcxoasmero notoka cetu GPON npencrasneHa Ha pucyHke 3. 3arojI0BOK HUCXOJSIIETO MOTOKa
COCTOMT M3 CIIEAYIOIIUX TTOJIeH:

- PSync — mosne nukioBoii CHHXpOHM3aIMHK JUTMHOH 4 OaliTa;

- Ident — mone mnuHoit 4 OGaiita, mpeqHa3HauUCHHOE Ul WACHTH(UKAIMK HOMEpa IMKJIa M COBMECTHMO C IOJIEM
PSync, nnis okHOTO cpabaThIBaHMS 110 LIUKJIOBOMY CHHXPOHU3MY;

- PLOAMA — none ynpasieHus mHOO 13 6aiiT;

- BIP — mone KOHTPOJIEHOW CyMMY (d4epeIoBaHHE YETHOCTH), pa3mep 1 Oaiit;

- PLend — mone mnmHO# 4 Gaifta, B KOTOPOM IepenaeTcss WHPOPMAanus O JJIHHE 3arojIoBKa IMKIIA HUCXOJSIIETO
MIOTOKA,;

- UpsBWmap — mone pazmepom Nx80aifT, B KOTOpOM mepenaercs HHPOPMAanus O IMPOITyCKHOM CIIOCOOHOCTH BCETro
mukia, rae N — ato koangectso ONU.

PCBd GTC payload
Psync Ident PLOAMd BIP-8 Plend Plend Upstream BWmap
4 Gaiita 4 Gaiita 13 Gaiit ) 4 Gaiita 4 Gaiita Nx8 6aiiT

Pucynok 3 — CTpykTypa IIUK/Ia HUICXO/AIIEro MOTOKa

dopmar Kajipa BOCXOAIIEro OTOKa IMpeACTaBIeH Ha pucyHKe 4. Kaap cocTOUT U3 ciaeyronux Hoei:

- Preamble — yka3bIBaeT Ha Ha4aIo LUKIIA;

- Delimiter — pa3nenurens;

- BIP-8 — xoHTpOJIbHAs CyMMa 3aroJjloBKa;

- ONU-ID — ngentudukarop onrudeckoro 6oxa ONU (3rauenue ot 0 mo 255);

- Ind — mone wHAMKAIMY 0OECIICUNBACT B PEKUME peatbHOTO BpeMeHH oT4eToB 0 coctostand ONU k OLT (1 Gaiir);

- PLOAMu — none ynpasnenus (13 0aiir);

- DBRu — uaopmanmoHHoE 1ojie 0 AMHAMHUYECKOH I10JI0CEe TPOITYCKaHM JaHHBIX. DTO IOJIC OTIPABIIETCS, KOTAA
COOTBETCTBYIOIINE (pIary yCTaHABIMBAIOTCS B COOTBETCTBYIONLIYIO CTPYKTYpY pactpeneneHus B pamkax UpsBWmap.

- PL — nosnie none3Hoit Harpy3ku.

Ilepen HaganoM Kajapa nepenaeTcs BpeMeHHas 3a/IepyKKa, BRICTYAIONas B KaUeCTBE CHHXPOHU3AIMH U YCTPaHEHUN
KOJITH3HH.

Bpeverttai | b mble | Delimiter [BIP-8| “NO | Ind | PLOAMu | DBRu | PL | DBRu | PL
3aIepIKKa ID

PucyHnok 4 — ®opmar Kagpa HUCXOISILIErO MOTOKA

Ha pucyHnke 5 npezacraBieHa CTpyKTypa HOJs NOJE3HOM Harpy3kHu BOCXOsA1Iero noroka. [lone nonesnoit Harpy3ku
COCTOMT M3 3aroJIOBKa M MOJISI JaHHBIX. 3ar0JIOBOK COCTOUT M3 MOJIEHt:

- PLI — nnuHa nosist osie3HOM HarpysKu;

- Port-ID - wumpeHtudukarop mopra, NpenHAa3HAUYEH JUIS  NPAaBHIBHOTO  JIEMYJbTUIUIEKCUPOBAHUS U
MYJIbTUIIEKCUPOBAHUS JAHHBIX MEK/y ONTHYECKUMH U CEPBUCHBIMU MopTamu obopyznoBanust OLT;

- PTI — Tun nepenaBaeMoil oye3HON Harpy3Ku;

- HEC — koHTposbHast cymMmMa 3arojioBKa.

ITone xontponbHOW cymmel HEC, BbImosiHSET HE TONBKO (YHKIMIO IEIOCTHOCTH 3arojioBKa, HO M (DYyHKIHIO
OUKIOBOW CHHXPOHH3ALNH, T0100HO poTokory ATM.

3arosoBok
. [Tone maHHBIX
5 GaiiT
PLI Port ID PTI HEC
12 6ur 12 6ur 3 6ura 13 6ur

Pucynok 5 — ®@opmar 3arojoBka 1oss oJe3HOW Harpy3KH BOCXOZSAILErO IOTOKA



O6opynoBanne OLT crangapra GPON cocToUT U3 TpeX OCHOBHBIX MOJTYJIEH:

1) Mmoxynbs ontuueckux nopros OLT;

2) MOAYyJIb KPOCC-KOMMYTallHH;

3) cepBUCHBIN MOYJIb.

@ynkunonanbHas 6mok-cxema obopymosanuss OLT mpexacraBneHa Ha pucyHke 6. Mozaysb ONTHYECKHX IOPTOB
COCTOHWT M3 IBYX (PYHKIMOHATHHBIX OJIOKOB:

1) ¢dyHKUMOHATBHEIA OJIOK ONTHYECKOTO ceTeBoro pacmpeneneHus ODN;

2) ¢pyaxunoHanmbHEIH 6ok cxomumocta PON TC.

CoBMmecTHast paboTa 3THX IBYX OJOKOB IO3BOJISIET BBHINOJHSTEH CIEAyIOmUe (YHKIHH: KaJpUPOBAHUE, KOHTPOIb
JIOCTYH K CpeAe Iepenadd, AMHAMUYEcKasl 10J0ca MpOIyCKaHus, pa3rpaHNueHHE IMPOTOKONbHOTO Ooka manHbIX (PDU),
ynpasienus ONT.

DyHKIMOHATBHBIH 610K DYHKIMOHANbHBL Marucrpambeii = z
_ - OITHYECKOTO CETEBOT0 y fopr > z E
% E pactpesiecHs 610K CXOJMMOCTH (cepeucHEit)  E
& Kpocc- o <
o - —
© 2 . . KOMMYTaTop, MarucrpasbHblit 5 E
g5 ° hd nopr » S 2
° S D 76 MYJIBTHUILIEKCOP . 55
5@ YHKIIMOHAIBbHBIN OJIOK DyHKIHOHATBHBTH (CepBUCHBIIT) =0
= a—Pp
ONTHYECKOT'0 CETeBOTr0 N
I - GJIOK CXOAUMOCTH CepBHCHBII
pacnpesene o—

Pucynok 6 — @ynkimonansHas 6mok-cxema OLT cetu XGPON

Monyne KpOcC-KOMMYTalii O0ECHeYrBaeT KOMMYTAIMOHHBIN KaHal MEXIY CEpPBHCHBIMH M ONTHYECKHMH
nopramu OLT. B xauectBe uHTEpdeiica cepBUCHOTO MOpTa MOTYT ObITh MHTEpdeticsl RG-45 (¢ moanepxkoit cepeucos E1
u GEthernet) nnn untepdetiic SC (c noanepxkoii cepprucos GEthernet mmu STM-N).

OnTuueckoe cereBoe okoHuanue ONT B otiinuue ot OLT, cocTOUT U3 ABYX MOAYJIEH:

1) moxyns ontudeckux noptos OLT;

2) CepBUCHBII MO JIb.

Hasnauenue monyneit y ONT Takoe ke, kak u y kommyTtatopa OLT. Pa3Huiia ToipKko B KOJIMUYECTBE ONTUYECKUX
noproB OLT u cepBucHbix nmoproB. Hamuume nByx moproB OLT mo3BOJUT HOCTPOUTH APEBOBUAHYIO TOMNOJOTHIO C
3alIUTON Ha ONTHYECKOM ypoBHE. KommuecTBO cepBUCHBIX mopToB (THm mHTep(eiica RG-45) cocraBiseT oT 0AHOTO IO
gyeTeipex. Kpome 3Toro, BMEcTo MOAyNsi KpOCC-KOMMYTAallMH, B MOIYJb ONTHYECKHX IOPTOB BCTPOCH MYJBTHILIEKCOP/
JIeMyJIbTUIUICKCOP, KOTOPBIM BBHIMOIHAET TyXKe (YHKIHIO, YTO M MOXyJdh Kpocc-kommyTtanun OLT oGopynoBanms. Ha
pucyHke 7 mpencraBieHa GpyHKIoHaIBHas Omok-cxema ONT.

DYHKIMOHAIBHBIN GJIOK .
- DyHKIMOHAIBHBII
OINITHYECKOTO CETEBOTO
610k cxoaumoct (1)

pacnpenenenus (1)

MarucrpanbHsiif |
nopr

\

A
A

fmm e I, MUX/DMUX MarucrpanbHblit

nopt i

\j
CepBUCHBIE CHTHAJIBI
Ethernet, VoIP, ananorosoe
TeJIeBUIICHHUE (1. CUTHAIT)

. Il .

} DyHKINOHATBHBIH 610K | | DyHKINOHAIBHBII
~@—P1 ONTHYECKOTO CETCBOTO } } OIIOK CXOHUMOCTH
[

1

| pacmipenenenus (peseps) (pe3epB)
b CepBHCHBII MOZLYJIb

IMotoxu GPON (1310/1490 1m)

Pucynox 7 — @ynkimonaneHas 61ok-cxema ONU cetu XGPON

[NaccuBras ontiueckas cetb GPON cTpostcs Ha 6a3e apXUTEKTYPHI:
1) FTTB (Fiber to the Building) — BolokHO 10 31aHUS;
2) FTTH (Fiber to the Home) — BOJIOKHO 10 KBapTHPHL.

IMPAKTHYECKOE 3AHATHUE
Pacuer curnaJia cerei gocrymna

1 Iean padoThl:
1.1 ITony4nTs HAaBBIKM pacyeTa CIEeKTpa aMILUIUTYJHO-MOIYIHPOBAaHHOIO CUIHAJIA.
1.2 Iomy4nTh HaBBIKM KOJUPOBaHUS OMHapHOi nocienosarensHocTH QAM 1 PSK curnanom.

2 TIloaroroBka k padore:
2.1 V3y4nTh NPHHIUIBI aHAJIOTOBOW MOIYIIAIIUH, TPUHIMIBI Pa3[eliCHHs KaHAIOB (YacTOTHOE M BPEMEHHOE),



npuHOun popmupoBanus nudposeix BuaoB Moxysiunu (ASK, PSK, FSK) no koHcnekTy nekuuii u aureparype.
2.2 [loaroroBUTH OJIAHK OTYETA U OTBETHI HA KOHTPOJIBHBIC BOIPOCHI.

3 I/IHIII/IBI/IllyaJILHLIe 3aJaHuA:

3.1 TIlpuBectn KpaTKOe OIMCAaHHE TEXHOJOTHH AOOHEHTCKOro JocTymna (CTpYKTypHas CXeMa CeTH,
UCIIONB3YEMOM MOIYJISIIAK, CKOPOCTh IIepelady JaHHbIX, IPEAOCTABIAEMbIC YCIYTH CBS3H, JaTbHOCTh IIepeJayr JaHHbIX,
THUTI HCIIONB3yEMOTO KaOells, YaCTOTHBIHM Auana3oH paboTel 00opynoBanus). MicxonHble faHHBIE IPUBEIEHBI B Ta0mIe 1.

Tabmuma 1 — Mcxomuble JaHHBIE K 3a0aHu0 3.1

THII

No BapuaHTa TexHOMOTHsSI a00HEHTCKOTO JOCTYIIa

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 CIHCKTP aMIUIMTYAHO-MOAYJIUPOBAHHOT'O CUTHAJa, €CJIM MOAYJIHPYIOTCA TPU HHU3KOYACTOTHBLIX
TapMOHHYCCKUX MMpoHecca, UCXOAHBIC JaHHbIC TPEACTABJICHLI B Ta6J'II/IHe 2.

Tabnuna 2 — Mcxoauele JaHHbBIE K 3aaHUI0 3.2

Bapuant U, B f1, kI'g Us, B f, kI'n Us, B f3, KI'Ly Usece, B Frec., KI'IL
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 MOIYJIATOpa MCIOIB30BaTh OAHOTAKTOBYIO CXEMY Ha MOJYIPOBOJHUKOBOM JIHOJE, BOJIBT — aMIIepHAs
XapaKTepUCTHKA KOTOPOTO OMHCHIBAeTCS MoIMHOMOM (1):

UAM(t) =3apt+ajuy+ .':121102

()




rre  Uam(t) — aMIUIMTyAHO-MOAYJIMPOBAHHbIM CUTHAJ Ha BBIXO/E ANOJA;
U — IpoU3BeIeHNE HeCcyIlel Ha CyMMa HU3KOYaCTOTHBIX CUTHAJIOB.
a; — K0o(pPUIMEHTHI, IPUHATH PABHBIMH €INHHIIBI.
ITapameTp u 3amuchIBaeTCs Kak BeIpakeHHe (2):

Up = Unecc0s(Fuec)[Urcos(fi)+ Uzcos(f2)+ Uscos(f3)] 2)

INocne moncranoBku BeIpakeHHUS (2) B ¢dopmyny (1), ciaemyeT pacKpeITh CKOOKH M KBaIpaT CKOOKH, IPUBENS
KOHEYHBIH pe3yabTaT K cymme KoHCTanT (HanpuMep: (Unee XU )/4) n cymme kocurycoB (Hampumep: UZee XU 1%cos(2F e, —
F1).

[Mpumeuanue: koneunwvlii pesynomam Hem O0MICEH COOePIHCamb NpouzsedeHue U K8aopamos KOCUHYCO8, MONbKO
CYMMbL KOCUHYCO8. Boruuciams nood kocunycnoe snavenue HeHyicHo.

IMo oxonuanuio paznoxeHus BbIpakeHUsT Uam(t), TOACTaBUTH YHCIECHHBIC 3HAYEHHS, HE BBIYMCIS 3HAYCHUS
KOCHHYCOB. Kaiplli OT/HENbHBII apryMeHT KOCHHyCa €CTh CIIEKTpalibHas COCTaBIIAIONIasl, HANpUMEp, PacCMOTPHM
npoussefenne: Uee XU1%c08(2Fyec. — F1), IOACTaBIAA 3HAUEHNs, TTOTyduM: 52x0,8xcos(2x40[k[n] — 4[xk[1]) = 20cos(76),
rzae 76 — 3To 4acToTa CIeKTpalIbHOM cocTaBisomel, a 20 — ee aMIUTUTYAA.

[To 3HaueHMSIM KOCHHYCHBIX apryMEHTOB, a MMEHHO 10 4acTOTE€ W aMIUIUTY/Abl MOCTPOUTH B Maciitabe CIEeKTp
MOy TUPOBAHHOTO CUTHAJA, MA0JI0H rpaduka CIEKTPOTrpaMMBI TIPECTABICH Ha PUCYHKE 1.

U,BA

20 fmmm e

-

76 f, kI’

Pucynok 1 — [IlabnoH rpaduka cieKTporpaMMsl

3.3 Ilo Tumy MOAyJSIIMH MOKA3aTh BPEMEHHYIO JHAarpaMMy CHUTHaJIa, HCXOIHBIC JaHHbBIC TPEICTABICHBI B TaOIHIE
3. 3akomupoBaTh KaXka0€e co3Be3aue (KBaAPaTypHYIO U CHH(A3HYIO COCTaBIIAIONLY0) ONHAPHBIM KOIOM, PE3yJIbTAaT CBECTH
B Tabmuiry. PaccuuTarh BO CKOJBKO pa3 yBEIMIUTHCS HMH(OPMAIIOHHAS CKOPOCTh. PaccunraTh ckosbko OMT nHpOopMannu
MEPEHOCUTCA OJJHOM Mo3ulMell MHOroypoBHEBOIr0 curiana. M300pa3uTh CiekTp CUrHana.

Tabnuna 3 — Mcxomuble JaHHbIE

Ne BapmanTa Tun monynsuuu WHdopmanmoHHoe clIoBO
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

PaccmoTpum mpumep i curHana QAM-256. TTockonbKy Ha BX0J MOAYJISATOPA MOCTymaeT mudposoi curnai (1,0),
TO KaxJas MO3MLMS KBaJIpaTypHOW WM cuH]azHOW cocraBisromeld u3 256, OyZeT NMEepeHOCHTh 3a OJMH TakT 8 OWT
nadopmannu (log256 = 8). [lycts, HOMep CO3BE3AMs IPUCBAUBACTCS CJIEBA HAIIPABO U CHHU3Y B BEPX, TOT/(a MOIYYUM:



Nel — 00000000 Am=0,1 p=28°

Ne2 — 00000001 Am=0,1 @=12°

Ne3 — 00000010 Am=0,1 ¢=16°

Ne255 - 11111101 Am=09 @ = 3440

Ne256 — 11111111 Am=1,0 ¢ =3520

Hanee, HEOOXOIUMO pa3outh KOJOBYIO MOCJIEN0BATEIHFHOCTE 110 BOCEMb our:

11111111_00000101 10101010_101... Torma, KomoByr0 KOMOMHALIMIO MOXKHO IIPEICTABHTH B BHAE TapMOHHYECKOTO
mponecca (CHHYCOWABI), aMIUIMTyZa W (pa3a IOJDKHAs COOTBETCTBOBATH TAOJNMYHBIM pE3ysbTaTaM, IIPUMEp CHTHAjia
MMOKa3aH Ha PUCYHKE 2.
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11111111 | 10101010 | 00000101 |
o0 0000 00 o0 0000 00
oo o000 00 oo o000 00
| Db
e 0 0000 00 o0 0000 00
bbbl IR SRR R B!
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» | 1 >
sl NG \/ \/U U t
L] o0 0 00 LN ] o0 o 00
o000 00 oo 0 o0 00
10101010 oo | oo e e oo
@0 0000 00 ® 0 0000 L]
0 0000 00 o0 060000 00000101

Pucynok 2 — [Ipumep TUNOBOM BpeMEeHHOM nuarpaMMbl curHaia QAM-256

IIpu TakoMm Tume MOAYIALNH, WHYOPMAIIMOHHAS CKOPOCTh YBEIMUYUTCA B § pa3, TAaKTOBas YacTOTa CHTHajla
yMeHbIUTCST B 8 pa3. Oxna mosuiuss QAM curHaia MO3BOJNUT MepeHecTd 8§ OUT HH(OpPMAIMM, YTO MPHUBEICT K
YBEJIMYEHUIO MIPOITYCKHOW CIIOCOOHOCTH CETH.

4 KoHTpoJbHBIE BONPOCHI:

4.1 latb MOHITHE MOAYJISIIIUS B SJICKTPOCBS3H.

4.2 JlaTb MOHATHE MaHUITYJIAILUS B AIEKTPOCBA3H.

4.3 Yro Takoe CIEKTp CUTHAJIA.

4.4 N300pazuth criektp AM curHana

4.5 Nzobpazuts criektp @M curHana

4.6 N3o6pasuts criektp UM currana?

4.7 JlaTh moHATHE TU(PPOBOTO U AaHAIIOTOBOTO CHTHAJA

4.8 KakoBO OCHOBHO€ Ha3HAYEHHE MOAYJISILIUM B 3JEKTPOCBS3U?

4.9 KaxoBO OCHOBHOE Ha3HaY€HHE JIMHEITHOTO KOJUPOBAHUS B 3JICKTPOCBA3H?

4.10 HazoBuTte OCHOBHBIE TpeOOBaHUS TPEIBSIBISIEMbIE K TMHEHHBIM KogaM?

4.11 Kakumu 00J1aJ1at0T IOCTOMHCTBAMH U HeJlocTaTkamMu curHaisl QAM-4 u QAM-256?
4.12 N300pa3uth CTPYKTYpHYIO CX€Ma aMIIUTYIHOTO MOYJISITOpa 1 Moxyastopa QAM-47?

5 Coaepxxanue oTyera:

5.1 Lenb paGoTHL

5.2 CTpyKTypHas cXxema CeTH JI0CTyIa.

5.3 Pacyer mapameTpoB aMIUTUTY THO-MO/IyJIMPOBAHHOTO CUTHAJIA.
5.4 Cnextp aMIIUTY JHO-MOAYJIMPOBAHHOTO CUTHAJIA.

5.5 Bpemennas auarpamma u co3sesaue QAM wiu PSK curnana.
5.6 OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

1IK-5 Cnocoben npoeooums Hacmpouxy CmaHyuoHH020 000py008aHUS U KOPPEKMUPOBAb CXEMY
opeaHuzayuu cesa3u

JIABOPATOPHAS PABOTA
HccaenoBanue u HacTpoika Mapmpytuszatopos ADSL

1 Heab padoThI:
1.1.MI3y4uTh OCHOBBI TOCTPOSHHSI TEXHOJIOTHH ab0HEeHTCKOoro goctyna ADSL.
1.2.IIpnoOpecTr HaBBIKM B HaCTpoHKax u KoHpurypuposannu ADSL mapmpytuzatopa DSL-2640/BRU.



2 IloaroroBka Kk padore:
2.1 V3y4uTth TEOPETHUCCKUI MaTeprall, OTHOCSIIUICS K JAHHOW paboTe M0 KOHCICKTY JICKIUH U JIUTepaType.
2.2 IlogroroBuTk 1abJIOH OJaHKa OTYETA.

3 OcHOBHOe 000pyOBaHUE:

3.1. ADSL mapmpytuzatop DSL-2640U/BRU.
3.2 TlepcoHaNbHEIA KOMIBIOTEP.

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

4 Tlopsiaok BHINOJIHEHUS PAa0OTHI:

4.1 BrimosHKTE M3BICKATENLCKYIO paboThI O oOcnenoBanuio yuactka padouee mecto (IIK n TA) — myspTumiekcop
ADSL. BebisicHUTe, KakuM 00pa3oM BBINONHACTCS NOAKTMOYeHHE TenedonHoro ammapata (TA) W mepcoHaIBHOTO
kommbtotepa (1K) k mynprunnekcopy ADSL DAS-3224/E/B.

B yepHOBHKE OTpa3uTe CTPYKTYpHYIO CXeMy KaOelbHBIX coequHEeHHH s ydactka padouee mecto (IIK n TA) —
MyabsTHIIEKCOp ADSL.

4.2 VI3yunte CTpyKTYypHYIO CXEMY y3J1a CETU J0CTyIa, KOTopas MpeCTaBlIeHa Ha PUCYHKe 1.

YWY

SI-2000 > Kpocc
AAAA
<« » [Maty-kopapb
KEeNToro uBeTa
Maty-naHenb RJ-45
i Yvvy MaTty-Kopabl
Moptbi 1-8 MopTbl 43-50 B >
IVYYWYVY AdAA CMHETO LiB€eTa

YYYVYVVYYY Yyvy

K pabouum mectam

MUX ADSL

Pucynok 1 — CrpykrypHas cxema yuactka myastumiekcop ADSL — ITATC SI-2000

4.3 Tlo UCXOAHBIM JTaHHBIM, MTOMYYCHHBIX Ha OCHOBAHUH M3BICKATENbCKOM paboTel 1. 4.1 — 4.2, m300pa3uTh cxemy
opranmsaiuu  cBs3u cetu ADSL. Ha cxeme, B Buie OyiokoB, moka3zaTh: MynbTuiuiekcop IPDSLAM, detsipe
Mapuipytuzaropa ADSL, deTelpe MepcOHaNBbHBIX KOMITBIOTEpA, YEThIpE CIUIMTTEpa, YeThIpe Tesle(OHHBIX armapaTta,
yetbipe poyrepa ADSL, LIATC SI-2000, kpoccsl (mat4-nanenu). Ha cxeme noka3ats HoMepa W/HMiIM Ha3BaHUE NOPTOB IS
KaXXJI0r0 yCTPOUCTBA.

4.5 3anonHuTe TaOMUIYy KabenbHBIX coeauHeHHH (Tabmuma 1 u 2). Tabmuma 1 u 2 mpexacrtaBnseT coboil KapTy
MIPOKITIOUEHHS, KOTOPas TIOKa3bIBaeT Kakue TOPThl yCTPONHCTBA MOJKIIOUEHBI K TIOPTaM JIpYroro yCTpoicTBa.

Tabauma 1 — KabGenpHble cOeTMHCHUS TS TIEpEeIavun JAHHBIX

Tpacca Pabouee mecto
7 8 9 10

MK

Router

Cnnurrep

IlaTu-nmanenn
IlaTu-manenn

MUX

SW

IlaTu-manenn




Tabsmna 2 — KabGesbHble coeiMHEHUS JUIsl Tene()OHUH

Tpacca Pabouee mecTo

7 8 9 10

TA

Router

Crnurrep

ITaTy-mmanens
ITaTu-nmanens

MUX

ITaTy-manens
ITaTu-nmanens

LIATC (SI-2000)

4.6 Pazpaboraiite cratuunblii miaH [P agpecanmn mis cetu ADSL, KoTopast cCOCTOUT M3 YETHIPEX MEPCOHATBHBIX
KOMIBIOTEpOB, ueTbipex ADSL pgomamuux MmapupyTtusatopoB, U ogHoro ADSL mynsrumnekcopa. Ilnan IP appecaru
pa3paborats ¢ yuerom [P anpeca ADSL mymnprumurekcopa 192.168.1.1. IP agpeca Bcex ycTpoiicTB 3aHeCTH B TaOIUITy 3.

s pabotocnocobHOCTH cetH, [P anpeca Bcex ycTpOHCTB JOIDKHBI HAXOIUTHCSA B OJTHOW TIOJCETH, TO €CTh, IEPBHIH,
BTOpOH M Tperuit OaiiT IP ampeca y Bcex yCTpoHCTB qOyKeH OBITH OMMHAKOBBIM. [P ampecaruro ciemyer IpUBS3BIBATH K
HOMepy pabodero Mecra.

Tabauna 3 — [Tnan IP agpecanuu

Pabouee mecTo TIK ADSL Ruoter ADSL MUX
7
& 192.168.1.1
9 .168.1.
10

4.7. Hactpoiite IP aapec kommbioTepa cornacHa miana [P aapecamuu. [[as 3Toro B MHaHeNu ympaBiIeHUS
KOMIIBIOTEPA, B pa3acii€ CCThb U I/IHTepHeT, BI)I6paTI> CETCBbIC IIOJAKIHOUYCHUA. B mnosiBuBmemcs OKHE€, HAaBECTU KYypCOp Ha

e e

SIPJIBIK TIPOBOJHOE CETEBOE MOAKIIOYEHUE Qualcomm "y [IpaBOM KHOIIKOM MBIIIN BBI30BUTE KOHTEKTCHOE MEHIO.
Beibepure cBoiicTBo. B mosiBuBmIeMcs: okHe BbIOepuTe mpoTokod uHTepHeTa Bepcuu 4 (TCP/IPv4), mepeiitn o KHOIKe
«CgoiicTBay. B HOBOM mosiBuBIIeMcsi OKHe BhIOepuTe «Mcmonmp3oBate cnemyromuii [P-agpec m BBemmre [P ampec
MEPCOHAIBHOTO KOMIBIOTEPA, 3aTEM HAXKMUTE KHOIKY «OK».

4.8. Tlopkmountech k Web-untepdeticy mapmpyrmzaropa ADSL. [Ing Havama, clieayeT OTKIIOYUTH IMPOKCH-
cepBep. s 3TOro, B MEHIO ITyCK, BBEIHUTE CIIOBO «npoKcu-cepgep» W Haxwmute «Enter». Ins OC Windows 10, B
MOSIBUBIIEMCA OKHE OTKIouMTe «OIpenensaTs napaMeTpbl aBTOMAaTH4eCKW» M «Jcnonv3osams npoKcu-cepsepy, Kak
mokazano Ha pucyHke 2. J{ngs OC Windows 7, B OsSBHBIIEMCS OKHE BBIOCPHTE BKIANKY «II00KnH0OYeHus», BO BKIAJIKE
«llooxnoyenusy HaxMmuTe KHONKY «HacTpoiika cetm». B mosiBuBIIeecss okHe yOepuTe TaJodKH C «Asémomamuueckoe
onpedenenue napamempos» U ¢ «lIpoxcu-cepsep». Ilocne aToro Haxxmute KHONKY «Coxpanumuvy | «Ox».

asnenus

U Lmetss. Mpokcu-cepeep Conepwimoe 0B noKaNLHOV CeTH
ABTOMaTUUECKaR HACTPOITKA NPOKCU-CepBepa “ Ans yCTamost noaxoueHis KomsioTepa | Y| ASTOMAT4e0A HacTpoiKa
K MrTepreTy wenowTy STy KHonKy. Yrobel
QpcaTe 2ToRaTIECO0 HaCTDOTC
Cams it Vervopuior HACTDOIIKA KOMMYTUDYEMOrO CORINHERSIR it BUDT yaNbHEIX
Aol [] Astoranieacoe onpeaensrate napanerpos
B Cocromme 1 [l enodsosats cusmapuil asTomaTHHEKOi HacTpOKN
& ViF AR08
Npoxa-ciosen

£ Ememer O poen AN NOKANHEX i (e

: Omen. e 2

Liencure knonky "HacTpoiia” Ans napar H
S Habop Homep: EHapIn o *
0p Howepa Aupec cuenap PPOKGI-CEPBED A7 3TOrO MOAKACHEHHR. Awac et R

— [JHe wcnons30sas npoKo-cepsep a7 noxanssix aipecos
P Pexm =8 camoneres
" 3 Omena
0} MoSwmst xor-cror % i o =

Hactpoiika npokcu BpyuHyio HaCTPOIKa NAPAMETPOB NOKANGHON CETH Prmocreit S Llenp ynpasnenua ceramu i 06um

| @ npoxcn-cepeep i x Ethernet i e A (= e Tt
5 eI yaANerHOro A0CTyNa. Ans
b ana VPN- NapaMETDO! KOMMYTHDYEMOrO COBAMHENMA
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PucyHnok 2 — OTKITIOYEHHE MPOKCU-CEPBEPA

Hanee, 3amycture Opaysep, B ajpecHOW cTpoke Opaysepa BBenute IP anpec mapmpyrtuzatopa 192.168.1.1 u
Hakmure «Enter». I1osSBUTCS OKHO, B KOTOPOM HEOOXOIMMO BBECTH MMs IOJIb30BaTess W Haposb. 11o yMomuaHMIo UM
noab3oBarens «adminy» napons «adminy. ITpumep aManoroBoro okHa MpeACcTaBICH Ha PUCYHKE 3.




Tloarnmouene x 1921684 e
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Pucynok 3 — lnanorosoe okHo Web-uHTepdeiica mapuipyTuzaTtopa

4.9 Tlomydenne noctyna k UnTepHery.

4.9.1. B rnaBHoM meHio Web-uHTepdeiica, Bo Bkiagke Home Haxkmure KHONKY «LAN». B mosBuBHIEMCS OKHe,
u3menure IP-ampec mapmpytuszaropa. [is storo, BBeauTe HOBHIH [P-aapec cormacHo paspaboranHomMy miaHy IP agpecos.
Otxmounte DHCP cepep. Haxxmure kHonKy «Apply»

4.9.2 Haxmvure kHOomky Wizard, B MOSIBHBIIEMCS OKHE CHHUMHTE Tajiouky ¢ «DSL Auto-connecty, mocne dero,
Ha)KMHTE KHOMKY «Nexty.

B nosBuBiiemcs okue, 3HaucHus VPI/VCI gomkusl 6biTh 0 u 35. KauectBo obcmyxuBanus (Quality of Service)
IIOJDKHO OTKIIIoYeHo. Haxkmure «Next.

B mosBuBIIEMCs OKHE, BBIOCpUTE THII CETEBOrO NpOoTOKona Bridging wm pexum wuHKancyisuuu LLC/SNAP-
BRIDGING. Haxxmure «Nexty.

Hanee mosButcsa okHo ¢ MeHI0 PPP Username and Password. B 3Tom okHe BBOIWTH JIOTHH W MAapoJib HE HYXKHO,
HaKMUTE KHOTIKY «Nexty.

B mosiBuBmemcs okue, B MeHO Network Address Translation (NAT) ocTaBbTe 3HAYeHHS BCEX IOJCH IO
YMOITYaHUIO U HAXMUTE KHOIIKY «Next.

B meHio Wireless ocTaBbTe Bce 3HAUSHUS 110 YMOJIYAHHIO  HAKMHUTE KHOIIKY «Next».

B koHIle Bcex MaHUMYJISIUHN, MOSBUTCA KHOIKa «CoXxpaHuTh W mepe3arpy3uTb»/ «Save/Reboot», cienyer Haxath
9Ty KHOIIKY JUI Ilepe3arpy3ku yCTpoicTaa.

ITocne 3aBepieHus nepe3arpy3ku MOSBUTCS JUAJIONOBOE OKHO O yCTIEIIHOM nepe3arpyske. Haxxmure kHonky «Ok».

4.10 TlpoBepka coemuneHus ¢ mynbruruiekcopom [P DSLAM. B kxomaHmHO#H cTpoke (IIyCK — IMporpambl —
CTaHJAPTHBIH — KOMaHIHAsI CTPOKA) BBEAUTE KOMaHIy: ping 192.168.1.xxx, tae xxx — IP agpec coceqHero KoMmeroTepa.

YcnenrHoe BEHITIONHEHHE KOMaHIBl CBHICTEIBCTBYET yka3aHume mapamerpa TTL, Tak B oTBeTe Ha KOMaHAY ping,
sHagenne TTL paBho, Hampumep, 32 (TTL=32). B mpruBHOM cirydae, cClieayeT Tepe3arpy3uTb pOyTep H IOBTOPHUTH
nyHKTHI 4.8 — 4.9.

4.11 Pacuer ckopoctu noakanaga DMT curnana u fuarpaMMbl ypOBHEH.

4.11.1 Mepeiinute Bo BriIaaKy Advanced. B mosiBHBHIEMCS OKHE Ha)XMHUTE KHONKY «ADSL», 3aTeM HaXMUTE
KHOTIKY «Advanced Settings» u nanee HaxmuTe KHONKY «Tone Selectiony. I10SBUTCS OKHO ¢ TOJKaHATAMH, KaK TIOKa3aHO
Ha pucyHKe 4. 3ahUKCHPYHTE YUCIO MOJKAHAIOB JUIT BOCXOSIIETO U HUCXOSIIET0 IIOTOKOB.

@ hitp/ 19216811 T Wind Explorer ol e
2] http://1921681.1/adslcfgtone.html |

ADSL Tone Settings

Upstream Tones
W7 ®s Mo Mio it Mi2 i3 Mi4 @15

M2 ®M3 M4 Fs Me
= @28 @29 W30 @31

18 @19 @20 @21 @22

Dov
V|32 @33 @34 @35 @36 @37 @3 @30 4o @41 @42 @43 Fea Fas Fas @47

e Y 9

Pucynox 4 — ADSL Tone Selection

4.11.2 Tlepetinure BO BKIAAKY Status ¥ HAXMHTE KHOTIKY «ADSLy». 3adukcupyiTe TaOIMIHBIE JTaHHBIE B OTYET, KaK
MI0Ka3aHO HAa PUCYHKE 5.



Home [ Advanced [ Tools Status

1 Dovqnsl(eam Ugvslrean

SNR Margin (dB): [i1.9 2.0
\Attenuation (dB): :[H:I 1.0
Output Power {dDm}): .8 fizs

JAttainable Rate (Kbhps): 9568 1056
Rate (Kbps): 8000 0

Pucynok 5 — ADSL craryc
4.11.3 Tlo ucxomgabiM maHHBIM ImyHKTa 4.11.1 1 4.11.2 paccauTaTs CKOPOCTH Iepenadn JaHHBIX OJHOTO MOJKaHajia
BOCXOJSIIIIEr0 U HUCXOSIIEro MOTOKa.
4.11.4 Tlo ncxomupM maHHBEIM IyHKTa 4.11.1 1 4.11.2 paccunTarh quarpamMMmy ypOBHEW CHTHaa BOCXOISIIETO U
HHUCXOosmIero notoka. 111abmoH quarpaMMel ypoBHEH IIpeACTaBIeH Ha PUCYHKE 6.

Pus, obm
Pos, abm y A A

OUTPUT POWER DS

OUTPUT POWER US

0 220 Lm

Pucynok 6 — [11ab0H muarpaMMbl ypoBHEH

4.12. Hactpoiika KOHTpOJIsL JOCTyIa.

B Opaysepe cozmaiitTe HOBoe moakitoueHue, ykasas [P agpec cocemnero mapmpyrtusaropa. B mosBusmemMcs: okHe
BBE/INTE JIOTHH U Napoib. He usmensiime nacmpoiiku mapuipymuzamopa! Cuenaiite COOTBETCTBYIOMINI BBIBOI.

Jnst 3ammThl OT HECAHKIMOHMPOBAaHHOTO JOCTyNla K MapUIpyTH3aTopy, CJIeAyeT OrpaHW4HTh JOCTYNI K
MapHIpyTH3aTOpy W Pa3pelInTh UM YNpPaBIATh TOJBKO ONpPENeNIeHHOMY Kpyry jaui. Jims aroro, mepedanuTe BO BKIAAKY
Tools cBoero mapupytuzaropa. Ha Bkianke Tools B MeHio Access Control HakmuTe KHOIIKY «Adminy. B pabouem moue,
YKOKUTE MMs ToJib30BatTensi «adminy, crapelii mapoib «admin», HOBBIH Mapojib M HOATBEPXKICHHWE HOBOTO MapoJIsl.
Buumanue! HoBblii maposip JOmKeH cojiepkaThb TOJBKO JIATHHUILY, BBOJI CIEIICHMBOJIOB 3amperieH. O0s3aTenbHO
3aIMIINTE B OTYET Mapoib. J[J1s NpUMEHEeHUs] HACTPOEK HAXKMUTE KHOMKY «Apply».

Beimonaute moBTopsiii Bxoa Ha Web-unrtepdetic cocenrero mapmpyruzaropa. Craenaiite BEIBOIBI.

Hnst Toro, 4ToOBl TpEeThE JHMIO HE MOIJI0O MMETh JOCTYN K AWAJOTOBOMY OKHY «JIormH M mapousiey, cienyer
orpaHnuuTh JocTym mo IP ampecy. Ins atoro B MeHto Access Control Brmagku Tools Haxkmute KHONKY «/P Address».
Haxxmute xHOTIKY «Add» 1 no6aBpTe B criicok Oenmbix [P-agpecoB — IP-agpec cBoero kommbioTepa. HaxxmMute KHOTIKY
«Apply». 3atem BeIOEpHTE «Enabled», 4T00BI BKIIIOUNTH PEXHUM KOHTPOJIA IOCTYIIA, KK TIOKa3aHO Ha PUCYHKE 7.

_———
-

brcess Cortrol Made & Digabled f{" Enabled

o -

- -
-
IF Address | J = -

\ o T'i?:dilats inunm
O

poly k|

—_—

=

Pucynox 7 — AxtuBanus KoHTpoms goctyna no IP agpecy

Buumanue: Eciu Bui sxaouume ¢ynxyuto Access Control u yxasceme IP-adpec He ceoezo Komnviomepa, ¢
KOMOPO20 8 OAHHbIL MOMEHM OCYECMBIIAEeMCsl KOHpueypuposanue, Bvl nomepsieme docmyn K ycmpoucmsy.
BrimonHuTe moBTOpsii Bxo Ha Web-uHTepdeiic cocemnero Mapmpytuzaropa. Caemnaite BEIBOJBI.



4.13. Bemonnute tectupoBanue ADSL Bo Bxnaake Status B meHto ADSL naxxmurte kHonky «ADSL BER Test».
[Mocne naxarust kHonku «ADSL BER Test» B HwxHel yactu ctpanuipl ADSL Statistics (ADSL craTucTiky) MOsIBUTCS
JINaJIOrOBOE OKHO, yCTAHOBUTE BPEMsl TECTUPOBaHUs 5 — 10 MUHYT M HOXKMUTE KHONIIKY «Start».

[Tocne 3aBepieHns] TECTUPOBAHUS B JUAJIOTOBOM OKHE Oy/AeT O0TOOpakeH pe3ysbTaT TecTa: BpeMsi TECTHPOBAaHUS,
oOliee KOJIMUECTBO TMEpEeNaHHBIX OHT, oOllee KOJIMYEeCTBO OMMOOYHBIX OuT. B orTuer 3adukcupyiite pesyiabraT
K03 QUIUEHT OMMOOK. 3aMKCh CIEAYET CAEIATh B IIpaBUIbHON (opme, Harpumep, Ko = 5,9%1077, mmm BER = 1,9x107.

4.14. BemomauTe Bo3Bpat HacTpoek ADSL poytepa k 3aBogckum. s 3toro, Bo BKiangke Tools B MeHIo System
Ha)KMHTE KHOTIKY «Restore Default Settings». IlosBUTCSI [UaI0roBOE OKHO [UIS TOATBEPKACHUS BO3BpaTa MapIIpyTH3aTOpa
K 3aBOJICKHM HacTpoiikam. Haxxmute kHOTIKY «OK».

4.15 Cpemnaifre o0mue BEIBOIBI O TIPOAETAHHON padoTe.

4.16. OTBeThTE MUCHBMEHHO Ha KOHTPOJBHBIE BOMPOCHI.

4.17. Opopmure oTUET.

5 Conep:xanue otyera.

5.1 Lens paboTsl.

5.2 Cxema opraHu3aliy CBs3M C yKa3aHUEM MapaMeTpOB CETH.

5.3 3amonHeHHbIe TaOIUIE! 1, 2 1 3.

5.4 Pacuer ckopocteit ADSL motoka. @opmydsl, pe3yaspTaTsl pacdeToB. Juarpamma ypoBHeir ADSL curnamos.
@opMyIIbl, pe3yIbTaThl PACIETOM.

5.5 Pesynbrat TectupoBanus ADSL nmuHIM Ha OIIMOKH.

5.6 3amucu c¢ wu3MeHeHueMm mapods npoctyna Kk ADSL mapmpytuzaropy. MMs mons3oBarenss U Hapolib
(craperit/HOBHIN) Uit foctyna k Web uHTepdeiicy MapmpyTu3aTopa.

5.7 OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

6. KoHTpoJIbHBIE BONPOCHI.

6.1 YUro takoe TexHonorus ADSL?

6.2 KakoBa ckopocTh nepeiaun HHpopmMarmu B texHosoruun ADSL?

6.3 Kaxum ob6pa3zom ocymectsistercs nmoakmodenne kK DSL-2640U/BRU mist ero HacTpoiiku?

6.4 Kakoit uaTepdeiic ncnonp3yrorces B ADSL mapmpyruzatope DSL-2640U/BRU nist ero HacTpoiku.

6.5 Kaknie UMeroTCS peXXMMbI KOMMYyTaIuu B Mapmpytusarope DSL-2640U/BRU?

6.6 KaxoBa mpouenypa 3amutsl Mapuipytuzatopa DSL-2640U/BRU ot HecaHKIMOHHPOBAHHOTO TOCTyTIA?

6.7 Kakolt Tun Moayisiiuu npuMensiercs Ha ceTsix ADSL?

6.8 Kakuie THITBI CepBHCOB MOXHO IPEIOCTaBIATE aDOHEHTaM, ¢ XOPOIINM KadecTBOM, o TexHojormu ADSL? U
IIPU KaKHUX YCIOBUAX?

3.3. TunoBble MaTepuajbl [Jsi NPOBEeAeHHA MPOMEKYTOYHOH  aTTecTalUH
00y4YarIIHUXCH

IIK-1 Cnocoben k npogedenuio npoghunaxmuueckux pabom na 060py008aHuu césa3u
IIK-5 Cnocoben npogooums HACMPOUKY CIMAHYUOHHO20 000PYO08aAHUs U KOPPEKMUPOBAMb CXEMY
opaanuzayuuy cesa3u

IIpumepHbIe Bonpockl 1Jisi IOATOTOBKHU K 3K3aMeHY

1) Yro takoe abonenTckuit noctyn? Cxema abDOHEHTCKOTO JIOCTYyIIA.

2) TexHONOTMH TPOBOAHOTO AOOHEHTCKOTO JOCTYNA, Pa3HOBHIHOCTH, JOCTOMHCTBA M HEJIOCTATKU
KaXKOU.

3)TexHonorust 0€CIpOBOHOTO AOCTYIA, PA3HOBUAHOCTH, JOCTOMHCTBA M HEOCTATKH KaXKIOM.

4)Texnonorus WiMAX, pabouuii 4acTOTHBIN TMana3oH, NPUHIMII IIOCTPOEHUsI, 000pyAOBaHHE.

5)Twuribl MOJYJISIIIK B KOJUPOBAHUS B IPOBOTHOM a0OHEHTCKOM JIOCTYIIE.

6)Tursl MOLYJISIIMK U KOIUPOBAHUS B OECIPOBOITHOM a0OHEHTCKOM JIOCTYIIE.

7)Texunonorust IEEE 802.11a, ckopocTs mnepeaauu NaHHBIX, (opMaT MOLYJSIMH, PabOUYMi TUana3oH
9acTOT, JOCTOMHCTBA M HEJJOCTATKH.

8)Texuomorust IEEE 802.11b, ckopocTh nepeiaud gaHHBIX, GopMaT MOAYJISALMH, pabO4Mii JUANa30H
4acTOT, JOCTOMHCTBA U HEJJOCTATKH.

9)Texunonorust IEEE 802.11g, ckopocth mepeaud AaHHBIX, (GopMaT MOAYIALUH, pabOuMii Iuamna3oH
4acTOT, JOCTOMHCTBA M HEJJOCTATKH.

10)Texnonorust IEEE 802.11, ckopocTh mepenaud AaHHBIX, (opMaT MOAYJSALMH, pabOUYMid JUana3oH
4acTOT, JOCTOMHCTBA U HEJJOCTATKH.



11)Texnronorus xDSL, pa3HOBUAHOCTH, IPUHIIMII ITOCTPOSHHUS, OCHOBHBIC KOMITOHEHTHI, JIOCTOMHCTBA U
HEJOCTaTK! Ka)KJIOM.

12)Texnonorust ADSL, ckopocTs mepenaun NaHHBIX, (GopMaT MOAYISIHMH, pabOUYMid IUama3oH 4acToT,
JOCTOMHCTBA M HETOCTATKH.

13)Texuonoruss HDSL, ckopocts mepenadn MaHHBIX, GopMaT MOIYJSIINN, paOOYHil AMama3oH 4acToT,
JOCTOMHCTBA U HEIOCTaTKH.

14)Texnonorust VDSL, ckopocTs mepenaun NaHHBIX, (GopMaT MOAYISIHMM, pabOUYMid Tuama3oH 4acTorT,
JOCTOMHCTBA U HEIOCTATKH.

15)Texnonorust SDSL, ckopocTs mepemadn NaHHBIX, (OpMaT MOAYISIIHH, paOOYMid AMAra3oH YacTorT,
JOCTOMHCTBA M HETOCTATKH.

16)Monynsauusa QAM, npuHIUn GOpPMUPOBAHUS CUTHANA, Pa3HOBUAHOCTH, IOCTOMHCTBA M HEAOCTATKH,
00J1aCTh IPUMCHCHHS.

17)Monynsuusa CAP, npuniun GopMupoBaHHs CUTHANA, Pa3HOBHIHOCTH, JOCTOWHCTBA U HEAOCTATKH,
00J1aCTh MPUMEHEHUSI.

18)Monymsimust DMT, npuanmn ¢opMupoBaHns cUTHANA, Pa3HOBUAHOCTH, JOCTOWHCTBA M HEJOCTATKH,
00J1aCTh IPUMECHCHHS.

19)JIuneiinsit kog 2B1Q, npuHumMn ¢GopMHpPOBaHHS CUTHANA, JAOCTOMHCTBA W HENOCTAaTKH, 00IacTh
MPUMEHEHUSI.

20)JIunetinpiii kox HDB-3, nmpuniun dopMupoBaHusi curHaia, JOCTOWHCTBA W HEIOCTaTKH, 00IacTh
MPUMEHEHHSI.

21)MeTtozp! noctymna B TexHonorun Wi-Fi

22)UnTepdeticel cetn AocTymna. THITEL, pacmMppoBka 0003HAUSHHUH.

23)Ymupaenenue cetu goctyna. Cxema. MHTepdeiick ynpapieHHs.

24)Metonp! mudpoBanus B TexHoaoruu Wi-Fi.

25)Metox mmdpoBanus WEP, anroputm paboTsl, TOCTOMHCTBA U HETOCTATKH.

26)Metox mmdpoBanus WPA, anroputm paboThl, JOCTOWHCTBA U HETOCTATKH.

27)Metoay pacuimpeHus criekTpa B TexHosorun Wi-Fi

28)IaccuBHas onTUYecKas CeTh, MPUHIIUIT TOCTPOEHUS, Pa3HOBHUIHOCTH.

29) Ontryeckue pa3BeTBUTENN, PASHOBHUIHOCTH, CTIOCOOBI BKITFOUSHUSI.

30) Pacuer Gromxkera ontryeckoit MomHOCTH B cuctemax GPON, auarpamma ypoBHEHA.

31) Ontryeckue kabenu CBsI3M, IPUMEHsIEMbIE Ha aDOHEHTCKOM JIOCTYTIE.

32) Dnektpudeckre Kabens CBs31, MpUMEHsIeMble Ha a00HEHTCKOM JOCTYIIE.

33) Apxurektypa mocTpoeHus cerei moctyma FTTx, pasHOBHIHOCTH, TOCTOMHCTBA M HEAOCTaTKH
KaXK0U.

34) Ontuueckue kommoHeHTHI cetm PON: OLT, ONU, ONT, onrmyeckwe KkaOenmd, ONTHYCCKHC
Pa3BETBUTENIN, KOHHEKTOPBI, ONTHYECKHE KPOCCHI, ONITUYECKUE MY(THI.

35) Texuonorust GPON. Xapakrepuctuku. KOMIOHEHTHI.

36) OnTuueckue pa3BeTBUTENH. XapaKTepUCTHKU. Pa3HOBUAHOCTH.

37) Auarpamma ypoBHe# ontuueckux curuaios B cetd GPON.

IIpuMmepHbIe 3a1a4n

1) WM3oOpa3uth BpeMeHHYI [uarpamMmy JuHEWHOro koma 2B1Q mns komoBoil KkKoMOWHAIMH
111101011000111010000001110101.

2) H300pa3uTh BpeMeHHYI auarpamMmy JmHeldHoro koma HDB-3 nmns kojmoBod  koMOWHamuu
10000010101000000001110.

3) MHzo0pa3uth BpeMeHHyH jAuarpamMMmy curHasia QAM-16 i KOIOBOM  KOMOMHAIIUU
00010101011111101000111010101.

4) UzoOpasutre BpeMeHHyIO auarpamMmy curHaga PSK-8  nmma  komoBoit  komOuHauum
00010101011111101000111010101.

5) Paccunrtath motepu B HUCXOsIIEM TToToKe ceTi GPON, ecim uCmob3yeTcs 1Ba pa3BETBUTENS, 1X4 u
1x8, morepu kotopeix 7ab u 10 nb; nnuHa AMHWUM 2 KM, MOIIHOCTh MepedaTdyhKka cocTaBiseT +31bM,
YyBCTBUTEJIBHOCTH NPUEMHHUKA -291bM.



BaHK KOHTPOJIBHBIX BOIPOCOB, 3aJaHUi M WHBIX MaTepHaliOB, HCIOJIb3YyEMbIX B IMpOIEcce
MPOLEAYP TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOH aTTeCTallud HAXOIUTCS B YU4E€OHO-METOIUYECKOM
KOMIUIEKCE TUCUMIUIMHBI H/WIM TPEACTABICH B DJICKTPOHHONH HH(POPMAIIMOHHO-00pa30BaTeIbHOM
cpene mo URI: http://www.aup.uisi.ru.

3.4. MeToauyeckue MaTepuajbl NPOBEJECHUS] TEKYUIero KOHTPOJS U TPOMEKYTOUYHOM
aTrTecTAlMU 00yYAKOIIHNXCS

IlepeueHp METOAMYECKMX MATEPUAIOB M TMOATOTOBKM K TEKYHNIEMY KOHTPOJIIO U
IIPOMEKYTOYHOM aTTECTAlUU:

I. Meronuueckue  yKa3aHMsi K  BBINOJHEHMIO  Npaktuyeckux  3aHstuid. —URL:
http://aup.uisi.ru/4055521/
2. Meroauueckue  yKa3aHMsl K  BBIINOJHEHUIO  jabopatopHbix  3aHstuil. —URL:

http://aup.uisi.ru/4055525/
Metoauueckue ykazanus K Boinonnenuto JJKP. “URL: http://aup.uisi.ru/4055538/
4. Tlpumep BOIIPOCOB Jisi HOATOTOBKHU K dKk3aMeHy. — URL: http://aup.uisi.ru/4248376/
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