[lokymeHT noAnucaH NpocToit 3NeKTPOHHOM NOANKUCHI0
WUHbopmaums o Bnagenbue:

®WO: AHapoHoB Bnagumup FepmaHoBuy

[lomkHOCTb: 3aBeaytowmii kadeapon

MHWHOBPHA YK POCCHUU

Nara nogcarns: 11.10.2024 00:15:09 FOTO—3aria/iHEIA rocy1apCTBEHHEIH YHUBEPCHTET

YHUKaNbHbIN MPOrPaMMHbIN KITHoY:
a483efab59e7ad657516dalb78e295d4f08e5fd9

. YTBEPXAIO:
3aBenyrowui kadeapoi

KOCMHYECKOIro MpHOOpoCTpOeHUS

B.['. AHIpoHOB

08 2024 r.

OLIEHOYHBIE CPEJCTBA

AJ1A TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH

1 IPOMEXYTOYHOH aTTeCTalMH 00y4arouuxcs

N0 JUCHHUILJIHHE

Bonokonnas ontuka B TK
(HaHMEHOBaHHE AHCLMILTMHEI)

11.04.02 UHGOKOMMYHUKALMOHHBIE TEXHOJOIUH U CUCTEMBI CBS3H

(xon u HaumeHoBauue OITOIT BO)

Kypck - 2024



1.1 BOIIPOCBI JlV/IA COBECE/IOBAHHUA (ananocuuno
oopmnaomea 60npocel 014 KOJANOKGUYMA, KPY21020 CHoJld, OUCKYCCUl,
nojemuku, oucnyma, 0e6amoe)

1. Bonpocsl AJ1si KOHTPOJILHOTO Ofpoca no Teme 1

1.1 Kakue cuctemsl repeaun Ha3bIBAIOTCS aHAJTOTOBBIMU U LIU(PPOBBIMU?

1.2 Kak npoucxoaut uuki nepeaaun B cucteme MKM-307

1.3 Kak npoucxoaut o0beAUHEHNUE MOTOKOB MO NMPUHIIUITY YepeI0OBaHUsI OUTOB?

1.4 HazoBuTe notoku u ckopoctu nepenaun [1IA?

1.5 IosicHuTE CTPYKTYypHYIO cXeMy ojHonpoaeTHoi BOJIC?

1.6 HazoBure noroku u ckopoctu nepenaun CLIN?

1.7 losicaute cxemy npeodpazoBanuid CLIA?

1.8 Tlosicaute cTpykTypy Moayns STM-1?

1.9 TosicauTe pa3mernieHne KOHTeHHEpoB B Moayie STM-1?

1.10 Yto maet xecTkas CMHHXpOHHU3aIus Ha Bcex ypoBHsax CLIN?

1.11 Ha xakux gnuHax BojH pabotator ogHoBojHOBbie BOCII CLIM, HazoBute
MPOTSHXKEHHOCTD JIMHUM?

1.12 Kakue tpu Bapuanta koHpuryparmwmii paccMotpesl Pek. G.691

1.13 Kakue cetu nmonyunin Ha3Banue Ethernet?

1.14 Ha xakue crannaptsl nonpaszzaensercs crannapt IEEES02.3?

1.15 Kakue crangaptel BKIroUaeT ctangapt Fast Ethernet?

1.16 Kornaa 6611 BBeZieH 1 4TO npenactaniser [ uradbutusiit Ethernet?

1.17 Korna Obu1 BBeIeH U uTo nipeactasisieT 10-ruradbutHbiii Ethernet?

2. Bonmpochl /151 KOHTPOJIBHOTO ONPOCA MO Teme 2

2.1 Yro nmpencrapiser METOA BpeMeHHOTro yiiotHeHus (TDM)?

2.2 Yto mpeacTaBisieT MEeTo/l 4acTOTHOro yrutotHeHus (FDM)?

2.3 Yro npencrasiseT coboit mogoBoe yrotaenue (MDM)?

2.4 Yro npencraniser cob0i yruioTHeHUe 1o nospusanuu (PDM)?

2.5 Yto npencrapiisieT coO0M YIUIOTHEHHE KaHAJIOB 110 TOJIIPHOCTU?

2.6 Uto mpeacTaBisieT CTPYKTYpHas cxema cuctemsl nepegaan ¢ WDM?

2.7 Kakas ceTka OnTHYeCcCKuX 4acToT cucteMsl nepenaun ¢ WDM?



2.8 Jlnst yero mpenHa3HaueHo YCTPOHCTBO — TPAHCIIOHAEP?

2.9 Yto npencranisier tunoBas KoHpurypauus cuctemsl BOJIIT c DWDM?

2.10 Yto mnpencraBisger coOOW MYJIBTUILUIEKCUPOBAHUE HU3KOM IUIOTHOCTU
CWDM, kakas ceTka KaHajI0B?

3. Bornpocel 1J11 KOHTPOJILHOTO OIIpoca 1o Teme 3

3.1 Yrto nmpeAcTaBisItOT TpU BapUaHTa MOCTPOEHUSI MarucTpaibHbIX JuHui ¢ WDM
corjacHo qokymeHTam MCD?

3.2 KakoBa CTpyKTypHas cXxeMa MIPOMEKYTOUYHOTO ONITUYECKOT0 YCUITUTEIIS?

3.3 TlosicauTte puc. 16 - Bapuantsl koHpuryparmii BOCII — CP?

3.4 Yto npencrasisietr TunoBasi koHpurypanus cuctemsl BOJIIT c DWDM?

3.5 Yto npeacTaBisoT cXeMa MIPOMEKYTOUHOTO YCUITUTENS i quana3onoB C+L7
3.6 MarucrtpanbHble JIMHUU CBsI3U B PO.

4. Boipochl )11 KOHTPOJIBHOTO ONPoca 1o teme 4

4.1 IlpuBenute mnpuMep W [aHHBIE COBPEMEHHON MAruCTPAJIbHOW CHUCTEMBI
DWDM xommnanuu NEC?

4.2 IlpuBenure nmpumep U JaHHbIe coBpeMeHHOM cucteMbl CWDM kommanuu
NEC?

4.3 IlpuBenute npuUMEp U JaHHBIE COBPEMEHHON MAarucTpajibHOM CHUCTEMBI
DWDM xomnanuu Lucent Technologies?

4.4 ITpuBenute npuMep U JaHHbIe coBpeMeHHoM cuctembl DWDM nist ropoackux
cereii kommanuu Lucent Technologies?

4.5 TlpuBenutre mnpuMep M JIaHHBIE COBPEMEHHOM MArucTpajlibHOW CHUCTEMBbI
DWDM xommnanuit PO?

5. Bonpochl /151 KOHTPOJIBLHOTO ONPOCA MO Teme 5

5.1 Uto npeacTaBisifoT ONTHYECKUE CETH JOCTyma?

5.2 Yto mpeacTaBisiOT MaCCUBHBIC ONTUYECKUE CETU JOCTYTa?

5.3 Uro npencrasmusitot pekomenaanuu G.983?

5.4 Yto npexncrapisatoT Tonosorus [10C?

5.5 Yro npexacraistoT apxutekrypa [10C?

5.6 KakoBel ocHoBHBIe 0cobenHOocTH APON (G.983.1)?



5.7 KakoBbl ocHOBHBIE 0coOeHHocTH ctanaapTa |IEEE 802.3ah?

5.8 IlpoBenute cpaBauTenbHbIN aHamu3 APON, EPON, GPON?

IlIkana ouenusanusn: 3 d6anivHas.

Kpumepuu ouenueanusa (nuxceciedywouwyue Kpumepuu OUeHKU
AGNAIOMCA NPUMEPHBIMU U MOZYH KOPPEKMUPOBAMbCA):

3 6as1a (MM OIEHKA «OTJIMYHO») BBICTABIIICTCS 00yJaromeMycsi, eCiu
OH NMPUHHMAaET aKTUBHOE ydacTHe B Oecele Mo OOJBIIMHCTBY OOCYXIaeMbIX
BOIIPOCOB (B TOM YHUCJIE CaMbIX CIOXHBIX); JEMOHCTPUPYET CHOPMHUPOBAHHYIO
CIIOCOOHOCThH K JUATIOTUUECKOMY MBIILICHUIO, TPOSIBIISICT YBAXKEHUE U UHTEPEC K
WHBIM MHEHHSM; BJaJeeT TIyOOKMMU (B TOM YHCIE JOMOJHUTEIHHBIMHU)
3HAHUSMH  TI0  CYHIECTBY  OOCYXXJAaeMbIX  BOIPOCOB,  OPATOPCKUMU
CIIOCOOHOCTSIMM W TpaBUJIaMU  BEJCHHUS TOJIEMHKH; CTPOUT JIOTHYHBIE,
apryMEHTHUPOBAHHbIE, TOUHBIE U JJAKOHUYHBIE BBICKA3bIBAHUS, COMPOBOKIAEMBIE
SAPKUMHU MPUMEPAMU; JIETKO U 3aMHTEPECOBAHHO OTKJIMKAETCS HA HEOXKHUJIAHHBIC
pakypcel Oecellbl; HE HYXJAeTCsl B YTOUHSIOMUX W (WJIM) JOMOJHUTEIBHBIX
BOIIpOCaXx MpenojiaBaTesl.

2 6ajyia (WM OIlEHKA «XOPOII0») BBICTABISACTCS 00ydaromemMycs, eCiu
OH TPUHUMAET ydacTHe B o0OCyxaeHMHM He MeHee 50% JAUCKYCCHOHHBIX
BOIIPOCOB; MPOSIBIIACT YBAXKCHUE U MHTEPEC K MHBIM MHEHHSIM, JOKa3aTEIbHO U
KOPPEKTHO 3allMIIAET CBOE MHEHUE; BJIAJIEET XOPOIIMMHU 3HAHUSIMU BOIPOCOB, B
00CYX JIEHUU KOTOPHIX MPUHUMAET Y4aCTHE; YMEET HE CTOJbKO BECTH MOJIEMUKY,
CKOJIBKO y4acTBOBaTh B HEH; CTPOUT JIOTMYHbIC, apPTYMEHTUPOBAHHBIE
BBICKA3bIBaHUS, COMPOBOXK/IAEMbIE MOIXOMSIIIMMU MPUMEpPaMH; HE BCeraa
OTKJIMKAETCSl HAa HEOXKUJIAHHBIC PAKypPChl O€ce/ibl; HE HYXKJIAETCS B YTOUHSIOUTUX
Y (WIKM) TOTIOTHUTEIBHBIX BOMPOCAX MPENoaaBaTelIs.

1 Oann (WM OLEHKA «yd0BJIETBOPUTEJIBHO0»)  BBICTABIISCTCS
oOyyJaromemycsi, €ciii OH NPUHUMAET ydacTHe B Oecele MO OJHOMY-IBYM
HanOoJiee TMPOCTHIM OOCYKIAEMBIM BOINPOCAM; KOPPEKTHO BBICIYIIIUBAET WHBIC

MHEHUS, HEYBEPEHHO OPUEHTUPYETCSI B COJAEPNKAHUU OOCYKIAEMBIX BOIPOCOB,



NOpOM JOMycKash OHIMOKH; B IIOJIEMHKE MPEANOYUTAET 3aHUMATh ITO3HILIMIO
3aMHTEPECOBAHHOIO CIYyIIATENs; CTPOMT KpAaTKHE, HO B LEJIOM JIOTMYHBIE
BBICKA3bIBaHUS, COMPOBOXKIAEMble HamOoJiee OYEBUIHBIMU IPUMEpPaMU;
TepsieTCs MPU BO3HUKHOBEHUH HEOXKHUIAHHBIX PaKypcOB Oece/ibl U B 3TOM CIIydae
HYKJIa€TCS B YTOUHSIOMIMX U (WJIM) JOTOTHUTENBHBIX BOIPOCAaX MPEenoiaBaTeis.

0 OamnoB (MIM OIEHKA «HEYAOBJIETBOPHUTEIbHO») BBHICTABISICTCS
oOyuJarolemMycs, €cid OH He BJaJleeT COJep KaHHeM OO0CYXkIaeMbIX BOIPOCOB
WM JIOITyCKaeT rpyObie OIMOKY; MacCUBEH B 00OMEHEe MHEHUSIMU UITM BOOOIIE HE
y4acTBYeT B JUCKYCCUM; 3aTPYAHSETCS B TIOCTPOCHHUM MOHOJOTHYECKOIO
BBICKA3bIBaHUSI W (WJIM) JOIMYCKAaeT ONIMOOYHBIE BBICKA3BIBAHMS; MOCTOSHHO

HYXKIACTCA B YTOUHAIOIINUX U (I/IJ'II/I) AOITIOJIHUTCIIBHBIX BOIIPOCaX IIPCIIOAaBaTCIIAd.



1.2 IIPOU3BO/ICTBEHHBIE 3A/[AYH (ananocuuno oghopmaarwomces
6ce KOMNEMEeHMHOCMHO-0PUCHMUPOBGAHHbIE 3A0a4U, 6 MOM Uucie Kelic-
3a0auu U CUMYAUUOHHbBIE 3A0A4U; MOZYHL O0blmb CHPYKMYPUPOGAHbL NO
memam (pazoenam) OUCUURIUHBL, KAK HOKA3AHO HUdMNCE, UIU MO2ym Oblmb
npueedeHvl 8 ueaom no oucyunaiune (0e3 yKkazanus HomMepos U HaUMeHOBAHUIl

mem (pazoenos) OUCUUnNIUHDL)).

IlIpouszeoocmeennasn 3aoaua Ne 1
PacyéT ckopocTu nepegayu ogHonposéTHorn BOJIC.
IlIpouszeoocmeennasn 3a0aua Ne 2
Pacuer rpynmoBbIX UHUQPPOBBIX CHUTHAJIOB, TNPEIHA3HAYCHHBIX IS
nepeayu mo JIMHUU CBS3HU.
Ilpouseoocmeennas 3aoaua Ne 3
Pacuér nukna mepemaun B cucreme MKM-30Beibop obGopymoBanus u
Ka0eIbHON NPOAYKIUY.
IlIpouszeoocmeennasn 3aoaua Ne 4
PazpaboTtka cTpykTypHOM cxembl ogHonpoaéTHon BOJIC.
Ilpou3eoocmeennasn 3aoaua Ne 6
Pa3paboTka cucteMbl KOAMPOBaHUA IU(PPOBOTO OTOKA.
Ilpouszeoocmeennasn 3aoaua Ne 7
Pa3paboTka TONOJIOTMU U TEXHOJIOTUX ONITUYECKOW CETU MPOBOJHOTO
JlOCTyTa C y4eTOM BO3MOXXHOU 3allUThl COeJJUHEHUN.
Ilpou3eoocmeennas 3aoaua Ne 8
PacyeT ceTu focTyna B paiOHHOM LieHTpe.
Ilpouszeoocmeennasn 3aoaua Ne 9
PacuyéT xapaKTepUCTHUK Nepelayd MeJHbIX U BOJJOKOHHO-ONTHUYECKUX
JIMHUH.
Ilpouszeoocmeennas 3aoaua Ne 10
Pacuer ceTu goctyna ropoZiCKoro pavoHa.

Ilpouzeoocmeennasn 3aoaua Ne 11



Pa3paboTka cxeMbl CHHXpOHH3AIIUN CETH IOCTYTIA.

Ilpouszeoocmeennas 3aoaua Ne 12

PacueT ceTu nocTyna Ha npeApUSTHUS.

Ilpou3eoocmeennasn 3aoaua Ne 13

Pa3paboTka cxembl yrpaBiIeHHS CETH JOCTYIIA.

Ilpouszeoocmeennasn 3aoaua Ne 14

Pacuer ceTn mocTyma B MHOTO3TaKHBIX JOMaX.

Ilpouszeoocmeennas 3adaua Ne 15

Pa3paboTka cxeMbl MPOXOKACHUS TIETICH B TIOMEIIICHUH TTOJTH30BATE.

Ilpouszeoocmeennasn 3aoaua Ne 16

Pacuer cetu noctyna B palOHHOM IIEHTpE.

Ilpouszeoocmeennasn 3aoaua Ne 17

Pa3zpaboTka koMIuiekTanuu ooopyaoBanus u kabenbHoi mpoaykimu PON.

Ilpouszeoocmeennasn 3aoaua Ne 18

PacyeT ceTu gocTtyna Ha npeAnpUSATHH.

Ilpou3zeoocmeennasn 3aoaua Ne 19

Pa3paboTka TeXHUKO-2KOHOMHYECKOU OIEHKH CETH JTOCTYIIA.

Ilpouseoocmeennasn 3aoaua Ne 20

PaspaboTka cxeMbl ONTUYECKOTO MYJIbTUILJIEKCUPOBAHUS B CETHAX
Jl0CTyTa.

Ilpouseoocmeennasn 3aoaua No 21

Paccuurath XAapPaKTCPUCTUKN IICPCAAYN BOJOKOHHO-OIITHYCCKUX JIMHUU

PON.

Hlkana oyenuganua: 3 dannvuas.

Kpumepuu ouyenusanua (nudicecnedyoujue Kpumepuu OUeHKU
AGNAIOMCA RPUMEPHBHIMU U MOZYH KOPPEKMUPOBAMbCA):

3 0as1a (MU OLIEHKA «OTJIMYHO)») BBICTABIISIETCS 00y4YaroIIeMycsl, €CIH
3aJaya pelleHa MPaBWIbHO, B YCTAaHOBJICHHOE IPENOoJaBaTeleM BpeMsl WM C

OIICPECIKCHUEM BPCMCHH, IIPU 3TOM O6y‘IaIOH_II/IMC${ MMPEIJIOKECHO OPUTHMHAJIBHOC



(HectangapTHOE) pelieHue, uiM Haubonee >(QexkTUBHOE pelleHue, WIn
HanOoJee paloHaIbHOE PELICHUE, WIIM ONTHMAIBHOE PEIICHHE.

2 6anna (WM OLIEHKA «XOPOII0)») BBICTABISETCS O0yYaromEeMyCsl, €CIIn
3aj1aua penieHa MpaBmWibHO, B YCTAHOBICHHOE MPEIOIaBATENIEM BPEMsI, THIIOBBIM
CII0COOOM; JIOMYCKAETCsI HAJTMYUE HECYIIECTBCHHBIX HEJ0YETOB.

1 ©6amnm (WM OIEHKA «yAOBJETBOPHTEIbHO»)  BBICTABISCTCS
oOyJaromeMycsi, €Clid Tpd  PEHICHWH  3aJa4d  JOMYyMEHBbl  OIIHOKH
HEKPpUTHYECKOTO  XapakTepa ©  (WJIM)  TIPEBBIIIEHO  yCTAHOBJICHHOE
IPENoaaBaTEeNIeM BPEMS.

0 ©0amioB (WIM OIICHKA «HEYJAOBJETBOPUTEIBHO») BBICTABISACTCS
oOyyaromemMycs, €clid 3ajada He pelIeHa WIA MPH €€ PELICHUH JOIMyIICHBI

rpyOble OIINOKHU.

2 OIEHOYHBIE CPEJCTBA JJI51 TIPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIIAXCS

2.1 FAHK BOITPOCOB H 3A/JAHUH B TECTOBOH ®OPME

Bonpocsl B 3akpsbiToii popme

YKaxuTe coctae CxeMbl CeTU uocwna?

CXEMa CUHXPOHW3aUW; Bbl(jepl/'e...

O

CXeEMa OpraHu3aL CEA3SH;

CPEACTBa KOHTPOAS W TECTUPOBAHUS; Aa

CXeMa GU3MUECKOro NPOXOXKAEHUA LENEN B MOMELLEHUAX;  ByiGepuTe...

4

CXema ynpasneHus; Buibepute...

i

CXema KOHOUrypauwii 06opyaoBaHus; BuibepuTe...

H



Ykaxute oTauumsa nNaacTUKOBbIX BOAOKOH npuMeHsemelx B C/17

npumenaTca 8 C/l Ha auctaHummn He 6onee 300M Kak anbTepHaTMBa MeaHbIM

"

o < Boibepute...
NPOBOAAM C AiyUllel 3aLUUTOW OT 3NEKTPOMAarHUTHBIX MOMEX;

Boibepure...
HeT

npumeHatoTca 8 C/l Ha auctaHumm 40 10 KM 1 CyLieCTBEHHO NPEeBOCXOAAT MO

napameTpam MeaHbie NPOBOAE, B TOM UMCAE W 3aLUMTOW OT 3/1eKTPOMAarHUTHbIX nomex; | Aa

OT/IMYAOTCA HeBOoMbLUMMK NoTepamMYu onTuueckon mowHoctH (0,3 - 0,5 ab/km); BuibepuTe... &
LUIMPOKO NpuMeHarTcs B onTnueckux C/L; Boibepute...
OTANYAIOTCA BOALLUKMMM NMOTEPAMM ONTUUECKOW MOLWHOCTY (AecaTku Ab/km); Buibepure...

YKaxute OCHOBHbie XapakKTepUCTUKK BONOKOHHbIX CBEETOBOAOB.

w

- BE/IMUMHA XPOMaTUUECKOM AUCNEPCUM, U3MEPAEMAR B MC/HMXKM; J BuibepuTe... & [

Bbibepute...

- BEAWUMHAE NONAPW3aLUNOHHOW MOAOBOW AuCNepcun, usMepsaeman B Nc/vKm;

- MMHUMaNbHbIW paaunyc u3ruba BONOKHA, OT KOTOPOro 3aBUCHUT NOTEPA

ONTUYECKOW MOLLHOCTW;

- AONYCTVMbIE NPOAO/IbHBIE U NONEPEUHbIE MEXaHWUECKUE HarpysKu; BuiSepuTe... &
- BEAWUMHA NOTEPb ONTUYECKOW MOLLHOCTU Ha ypoeHe 10 ab/km; Beibepute... *
4.

Kakwe Buabl ycayr AOMKHbI NoAaepxveatb cetu goctyna (CA)?

BoibepuTe 0AUH UAKM HECKOALKO OTBETOB:

a. nepeaaua peuu (3eyka, Tene@OHHbIX COOBLLEHWY, peuyeBor NouThl U T.4.)

b. nepeaaua AaHHbIx (MHTEpHET, hakc, 31eKTPOHHAA NOUTa, KOMMNbHOTEPHLIE Daiinbl,
3NEKTPOHHbIE NAATEXM U T.4.)

C. nepeaada suaeonHdopmaumu (aHanoroeoe v undposoe TB, Buaeo no sanpocy,
BUAEOKOHepeHUuK, BUAEOHabAOAeHMe ¥ T.4.)

5.



Kakve ypoBHM BXOAAT B NPOTOKOALHYH MOAesb ceTelt goctyna (CA)?7

Bbl6epMTe OAWH UAW HECKOJIbKO OTBETOB!

a. NOAAEPXKM KaHanos
b. kaHanos

C. ceccuia

d. ynpasneHnus

e. dusnuecknin

f. TpakTOB

g. NOAAEPXKM AOCTYNa

Kakue cuctembl BXOAST B NMPOTOKOAbHYO MoAenb cuctem goctyna (CA)?

Bbl6epme OAWH WK HECKOJIbKO OTBETOB:

a. ynpaeneHus
b. pazaaum

C. NOAAEPXKKU BO3MOXHOCTEN AOCTYNa

Kakue pyHKUMM A0MKHBI BbINOAHATE ceTu goctyna (CA)?

Boibepute 0AMH WAK HECKONbKO OTBETOB:

a. yHKUMM CUCTeMbl yNpaBneHus

b. BCTpoeHHble dyHKLMK

C. TPAHCNOPTHBIE QYHKUMMK

d. cepBuCHbIX NOPTOB (MHTEepPdEeCcoB) KOMMYTaLUK

€. N0/b30BATENLCKUX MHTEPDENCOB



8.

Ycayru C[1 3aKnt0uyaroTca B NpeAyCMOTPEHHbIX Ha CTaAuy NAaHUPOBaHUA U
NPOEKTUPOBaHUA BO3MOXHOCTAX U UX UCMONb30BaHUK (8KTUBALIMKU U feaKTuBaLun
no 3anpocam Noab30BaTeNen - abOHEHTOB).

YKaXuTe BO3MOXHbIE YCAYT.

Boibepute 0AMH WM HECKO/IbKO OTBETOB:

a. - aKTuBauma wam geaktmeaums nHtepdeicoes UNI gns Tepmunancos TE
(tenedoHOB, NepCcOHaNbHbIX KOMMNBHOTEPOB, AaTUMKOB MOXAPHOW W OXPaHHOW
CUTHaNM3auMK, BUAEOKOHTPONSA U T.4.);

b. - nogkntoueHue snektponutanma ot CA k TE;
C. BoiknroueHwe 31eKTpoceTH NOAbL30BaTens;
d. - npoeeaerHne TecTtoBbIx ucnoitaHuin UNI, TE;

€. - TaKTOBas CUHXPOHM3aUua uepes uHtepdeinc UNI;



Yenyru C/] 3aKnt0UatoTca B NPeayCMOTPEHHbIX Ha CTaguy NAaHUPOBaHUS U
NPOEKTMPOBaHMUA BO3MOXHOCTAX M MUX UCMOAB30BaHKM (aKTMBaLUKM U
AeaKTuBaumMu No 3anpocam noab3osartenen - abOHEHTOB).

YkaxwuTe Bo3moxHble ycnyrn C/.

Boibepute 0AMH WK HECKObKO OTBETOB:
a. - OnoBelleHne OnepaTopos KOHTEHTa 0 BO3MOXHOCTAX C/.
b. - npegocrasneHve nHtepdeiicoe UNI no sanpocy nonb3oearens;

C. - 3alunTa pacnpep,enmenbﬁoﬁ CceTv o1 l'lOBpE)KAeHMﬁ o6opy,u,OBava wnu
NVHKA CBA3K OU3NUECKMU UK NPOTOKONbHbIMW CPEACTBaMW;

d. - 3aWwmTa PU3MUECcKUX coeauHeHWu (OT NOBPEXAEHUH, OT NPOCAYLLIMBAHUA
MHOOPMALMOHHbIX COOBLLUEHWUA U T.4.);

€. - ONOBelleHWe NONb30BaTeNel O HEeNCNPaBHOCTAX B Ca;

10.

[Ana coemelleHns KabenbHOW NpoayKuuy, 060pyAOBaHus, UHTEPOENCOB
n ycnyr C/1 pasHbix Npou3BoauTeNei pa3pabaTbiBatOTCA U UCNOAb3YHOTCA
CTaHAapPThl MeXAYHapPOAHbIX OpraHn3aumii.

YKaxute opraHusauum.

Boibepute oavH MAK HECKONBKO OTBETOB:

a.- ETSI, European Telecommunications Standards Institute - EBponeiickuii
WHCTUTYT CTaHAAPTU3aUMN TENEKOMMYHUKALIVIA;

b. - ANSI, American National Standards Institute - AMepvKaHCKuiA
HaUMOHaAbHbIA MHCTUTYT CTaHAAPTOE;

C. - EIA, Electronic Industry Association - accouwaums 3AeKTPOHHOW NPOMbILLAEHHOCTY;

d. - ADSL - Forum, opranusauus npownssoautener mogemos xDSL;

11.



[na coBmewieHus KabenbHOW NPOoAyKUWKW, 0B0PYAOBaHKA, MHTEPDOEUCOB U
ycayr C/1 pasHbIX NpoU3BOAUTENEN pa3pabaTbiBatOTCA M UCNONL3YHOTCA CTaHAAPTHI
MeXAYyHapOAHbIX OpraHM3aLum.

Ykaxute OpraHusauu,

Bb|6epme OAWH AW HECKONbKO OTBETOB!

a. - |[EEE, Institute of Electrical and Electronics Engineers - MHCTUTYT no
31EKTPOTEXHUKE W 3NEKTPOHUKE;

b. - MEF, Metro Ethernet Forum - opraHu3auws Npou3BoAUTENEN
obopyaosanusa Ethernet;

¢. - ISO, International Organization for Standartization - MexayHapoaHas
opraHuvsauvs no crtasaaptusauum (MCO);

d. - ITU-T, International Telecommunications Union - Telecommunications services
sector - Cektop TenekommyHukauwii MexayHapoaHoro Cowosa Inektpocsasn (MC3-T);

e. - IEC, International Electrotechnical Commision - MeXayHapoaHas
3NEeKTPOTEXHMUECKAR KOMUCCUA;

12.

bonbluve BO3MOXHOCTU NO NPEeAOCTaBAEHMIO LWWPOKOMONOCHBIX YCAYT
TENEKOMMYHWKaUWA MOTyT 06ecneunTb TObKO BONOKOHHO-ONTUYECKME CeTH,
KOTOpble OTAMYaoTCa OT Apyrux peweduii no C/l (NpoBOAHBIX MEAHbIX W
6ecnpoBOAHbIX PaAKOUACTOTHbIX).

YKaxuTe oTanuma.

Buibepute 0AMH MAK HECKONbKO OTBETOB:

a. OTCYTCTBME BHELIHWX 31EKTPOMAarHUTHbIX NOMEX;

b. nonoca paboumx uactot (go 30-60TIw);

C. BO3MOXHOCTb NOCTPOEHNA 3aLUMLLEHHbBIX OT NOBPEXAEHUN CETEW;
d. BosmoxHoCTb npeaocTaeneHus ycnyr ot BY® ao UK ananasoHa;

€. BbiCOKaA 3alMEHHOCTL NepeaasaeMon MHGopMaunu:

13.



Bonbluve BO3MOXHOCTH NO NPeA0CTaBAEHWIO LUMPOKOMOAOCHbIX YCAYT
TENEKOMMYHNKALUWA MOTYT 06eCneunTb TOBKO BONIOKOHHO-ONTUYECKMe CeTH,
KOTOpble OTANUAOTCA OT Apyrux pewweHnid no C/1 (NpoBOAHbLIX MEAHbIX U
6ecnpoOBOAHBIX PaAVOUYACTOTHbIX).

YKaxute oTanumA.

Bbl6epMTe OAWH WAK HECKOJZIbKO OTBETOB!

a. OTCYTCTBME BHELUHUX 31EKTPOMAarHUTHbIX NOMEX;
b. nonoca pabouwx uactort (go 30-60TTw);

C. BO3MOXHOCTb NOCTPOEHUSA 3aLUMLLEHHBIX OT NOBPEXAEHWW CeTel;
d. BO3MOXHOCTb NpeaocTasneHus ycayr ot BY® ao UK ananasoHa;

€. BbICOKas 3alMLLEHHOCTD nepeAaBaeMOﬁ MHCbOpMaLIMMZ

14

Bo3moxxHa au PEKOMEHAauuAa AnA ceTeu A0CTYNa NNaCTUKOBbIX BONOKOHHbBIX CBETOBOAOB?

YKkaxuTe BO3MOXHOCTb ¥ KaKUX TUMOB.

PMMA - BOAOKHO Ha OCHOBE NOAVMETWAMETaKpuaaTa Co CTyneHYaTbIM

ApoduTenu? Boibepute... =
Buibepure...
PF-GI-POF - c rpaaueHTHbiM npodunem? A3
HeT
[na ceteid focTyna MOryT 6biTb PEKOMEHA0BaHbI NAACTUKOBbIE BONOKOHHbIE
Boibepute... ¢

CBETOBOAbLI?

15

YkaxuTe 0CHOBHbie XapakTepucTuk BONOKOHHbIX CBEETOBOAOB.

- NOKas3aTeny NpeaoMaeHns n UUCNoean aneptypa; Bbibepute... *

- BENWUWHa NOoTepb ONTUUECKON MOLLHOCTY, M3Mepsaemas B AB/KM; Boibepure...
- MOLLHOCTb U3yYeHMs, 3Mepaemasn B MBT; | 4a
- NON0Ca YacTOT NPONYCKaHWA A8 MHOFOMOAOBbIX CBETOBOAOE, U3Mepaemas B MILxKmM; BbiGepuTe... 2

- NEOMETPUUECKKUE PasMEPDI CEPALIEBUNHDI, 060/10UKM ¥ MOAOBOTO MATHa, WU3MEPAEMDBIE B MKM; BbiGepuTe...

O

16.



YKaxuTe OCHOBHbIe XapaKTepUCTUKK BONOKOHHbIX CBETOBOAOB.

- Be/IMUMHAE XPOMaTMUECKOW AnCnepcun, nsmepsemas B Nc/HMxKM;
- BEAWUMHE NOAAPU3aLMOHHOV MOAOBOM ANCNEPCUN, M3MepsaeMasn B NC/VKM;

- BEINUMHA NOTEPb ONTUYECKOW MOLLHOCTY Ha ypoeHe 10 aAb/km;

- MUHWMaNbHbIN paaunyc n3rnba BOAOKHA, OT KOTOPOro 3aBUCUT NoTeps

ONTUYECKON MOLLHOCTYH;

- AONYCTUMbIE NPOAOABHBIE U NONEPEYHbIE MEXaHUUYECKME HarpyskKu;

17

Ykaxute oTAnunA NNaCTUKOBbIX BOIOKOH NPUMEHAEMBIX B caz

OTANYAOTCA BONBLUMMY NOTEPAMWU ONTUUECKOW MOWHOCTY (aecatkn Ab/km);

npumersatoTca B C/1 Ha auctaHuwmy 4o 10 KM 1 CyliecTBeHHO NPeBOCXOAAT No

napameTpamM MeAHble MPOBOAA, B TOM UMCAE W 3aLUMTOK OT 3/1eKTPOMarHUTHbIX NOMeX;
OT/INYAOTCH HEBOAbLUMMK NOTepaAMM onTrdyeckon mowHoctM (0,3 - 0,5 ab/km);

npumeratotca 8 CA Ha guctaHuum He 6onee 300M Kak anbTepHaTBa MEAHbIM

NPOBOA3M C NYULLEN 33LUMTOW OT 3NEKTPOMATHUTHbIX MOMEX;

LWMPOKO NpUMeHA0TCa B onTuueckux C;

18.

Boibepurte...

Buibepure...

HET

4

Boibepurte...

Beibepurte...

O

4

Boibepure...

BoibepuTe...
aa

HET

“

Buibepure...

Boibepure...

Bribepure...

“

“»

“




YkaxuTe 0co6eHHOCTh coeanHeruii B C/1 Ha 6a3e BONOKOHHbIX CBETOBOAOB COMNAcHO puc.?

e |
E_ -?
§ 7| CON om
3— s

N

KOHOUIypaumax - NacCMBHan ONTUUECKas CETh, KOTOPYHO MOXHO NPEACTaBUTb B BUAe

BETBALLEIOCA «<AEPEBa», MAe K OAHOMY ONMTUUECKOMY BONOKHY MOAKAHOUATCS Buibepute... &
CDN u N-oe koaunuectso ONU; Buibepure...
= 2 Aa
1 - NACCUBHLIV ONTUUECKWI Pa3BETBUTEND; ot
BOCXOAALLME W HACXOAALLME NOTOKU HA PasHbIX ANUHAX BOAH; Buibepute... *

Konq)urypaumix - NacCMBHaa ONTUUECKaA CETh, KOTOPYHO MOXHO MNMPEACTABUTDL B

BWAe BETBALErOCa «<AEPEeBax, FAe M0 ABYM ONTUUECKUM BONOKHAM NOAKAIOUAIOTCA | BuiGepuTe..

“

CDN u N-oe koanuectso ONU;

1 - aKTMBHbIV ONTUUECKWIA PasBETBUTEND; BuiGepuTe...

O

“

BOCXOAALLME M HUCXOASLLWE NOTOKM Ha OAHOW ANMHE BOAHbI; BuibepuTe...

19.



YKkaxuTe 0CODEHHOCTL coeiMHeHuit B C[] Ha Da3e BONOKOHHbIX CBETOBOAOB COMAacHo puc.?

E 2-?

- —_— 1 2
§7] CON —O

3 " -?

b ¥

LN

KOHUIYpaLma - NacCMBHAA ONTUYECKAA CEThb, KOTOPYIO MOXHO NPEACTABUTL B BUAE
BETBALIETOCA «epeBay», e K OAHOMY ONTU4ECKOMY BOMOKHY NoaKmioyarTca CDN U

N-oe konuyectso ONU;

1 - 3 - NaccuBHbIE ONTUYECKUE PA3BETBUTENM,
1 - 3 - aKTUBHbIE ONTUYECKUE PA3BETBUTENM;
BOCXOAALLME U HUCXOAALME MOTOKN HA OAHOW ANWHE BOMHbI;

BOCXO4AaLME U HUCXOOALKWE NOTOKM Ha Pas3HbIX ANMWHAX BOJMH.

KOHOUIypauua - naccuBHan ONTUYECKAA CETb, KOTOPYH MOXHO NPEACTaBUTL B BUAE
BETBALLIETOCA «AepeBa», r4e No ABYM ONTUYECKUM BONOKHaM nogknoyatotca CDN

u N-oe Konnyectso ONU;

20.

Buibepurte...

Buibepure...
Aa

HET

O

Boibepurte...
Bribepure...

Boibepwure...

Bribepurte...

O

O

O

O



[pu oTcyTCTBUM YCAOBUIA ANS NPOKAAAKWU KabenbHOW AMHUKM AOCTYNa BO3MOXHO
WCMOAb30BaHKE aTMOCHEPHbBIX ONTUUECKUX KaHAN0B Ha BOMIHAX HaVMEHbLUMX
noTepb MOLUHOCTW M3ayUeHuA. [lnana3oHbl ONTUYECKMX BONH AN KaHaNoB

6ecnpoOBOAHOTO AOCTYNa ONPEAENATCA CBOWCTBAMU BO3AYLIHOW aTMOChEpbI.
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MNomewawue monekyns

XapakTepucTnka NponyckaHua atMocdepsbl A8 ONTUUECKUX BOJH.
YKaxuTe OCHOBHbIE MPENATCTEUA OrPaHNYUMBAOLLIMX BULAUMOCTD

Npw ONTUUECKOW Nepeaaue?

JloXAb MOXET CUABHO OCA3BUTh ONTUYECKUIA CUTHEA.

3aTyxaHwe CUrHana, Bbi3BaHHOE CHeroM MOXET COCTaBAATb BennuuHy ot 6 Ao 40 ob/km.

YBQDEHHbIﬁ NPpUEM OKaXETCA HEBO3SMOXHbIM, €CKU BUAUMOCTD UK

Bbibepute...

Boibepure...
HeT

aa

“»

MeTeoBuaeofanbHOCTE (M/B - paccTosHue, Ha KOTOPOM YeNoBeUecKui
a3 MOXeT pPasAnuaTth YepHbIA 06BbeKT, UMeroLLnii naowaab 1 M2 , Ha

6enom GoHe) Ha NyTv NPOXOXKAEHMA Ayua okaxeTca xyxe 80%.

BbizBaHHOe AoXxAeM 3aTyxaHue curdHana B 100 pas 6onbLue, ueM 13-3a TyMaHa.
TyMaH BbI3bIBAET PACCEAHWE NYUa BO BCEX HAMNPAaBAEHUAX.

BbizBaHHOE AOXAEM 3aTyXaHWe CUrHana B 100 Pa3 MEHbLUE, UEM MU3-3a TYMaHa.

21

Bbibepute...

Bbibepurte...
Bbibepure...

Boibepure...

“»

O

O

“»



YTo nossonseT NpucTynath K paspaboTke npoekTa cetu gocryna’?

onpejeneHve TEpPUTOPUabHLIX 30H PasMELLeHNA MOTEHLUWaNbHbIX NOAb30BaTenew; Buibepure... &
onpegeneHue 060pyAOBaHWA ANA MOAKNOUEHWS TEPMUHAN0B, UX KOHLEHTPaLMIO Boibepure...
HeT
1 NMEPCNEKTUBHOCTL €70 YBENNUEHWA MO Mepe NPOABUXEHUA YCIYT; i
pacueT TpaduKOBOW Harpysku Ans onpejeneHns Npou3BoAUTENBHOCTU
_ _  Buoibepure.. *
KOMMYTaLUWOHHOTo 060PYAOBaHMA ¥ MPONYCKHOW CNOCOBHOCTY COEANHUTENBHDBIX TVHWUIA;
MOKyMKa 060pyAOBaHNA; Buibepure... &
COCTaBAAKOTCA CXEMbI CETU AOCTYNa; Buibepute... &
BbIGOPY NOAXOAALLErO 060PYAOBaHNS; Buibepute.. &
onpeaeneHye peanbHOro Kpyra BO3MOXHbIX MO/Nb30BaTENEN W UX MHTEPeCos
Boibepute... +
K TeNeKOMMYHWKALMOHHbBIM CEpBMCaM;
OAHOCTaAWIHOE NPOEKTUPOBaHWE OBBIUHO Ha3biBatOT «pabouee NPOeKTUPOBaHUES,
NOCKOJIbKY €ro pe3yibTaToM SBAAETCS TaK Ha3blBaeMblli «Pabounii NpoekTs», KOTOPbIA
COLEPXUT TPY UacTu.
YkaxwTe yactu npoekTa.
- onpejeneHve TeppuTOpYanbHbIX 30H PasMelleHa NoTeHUMaNbHbIX NOAb30BaTenew; BuibepuTe... %

- pabouas AOKYMEHTAUMA - BCE paboume UepTexu, HEOBXOAVMbIE ANA MPOV3BOACTES [Raaiels L ALIee

HeT
BCEX CTPOMTENBHO-MOHTaXHbIX Pa6OT U MOACHEHWA K HAM; 48
- CMEeTHaa YacTb KOMMIEKTa NPOEKTHOW AOKYMEHTALMM; Buibepure... $
- onpejeneHvie BUAOB 060pYAOBaHKUA ANS NOAKNOUEHWNS TEPMUHANOB, WX

Boibepute... *
KOHLIEHTPaLIWIO ¥ NEPCNEKTUBHOCTb UX YBENWUEHWUA NO MEPE NPOABUXEHWUA YCIyT;
- 06Las NOACHWUTE/IbHAA 3aMncKa C U3I0XKEHUEM OCHOBHbIX TEXHONOTMUECKMX
PELEHUA, U MEPONPUATUN, YCNOBUIA GYHKLUMOHUPOBaHKA 06beKTa U 060CHOBaHUA Buibepure... *

BblBPaHHbIX peLleHuni;

23.



YTo NO3BONAET NPUCTYNATh K Pa3paboTKe NPOeKTa CeTV A0CTyna?

BbIGOPY NOAXOAALErO 060PYAOBaHWS; Boibepute... *
pacueT TpaduKOBONM Harpy3ku Ana onpeaeneHuns NPov3BoANTENbHOCTU Buibepure...
o -8l HeT

KOMMYTaLWOHHOTo 060pyAOBaHWUA ¥ NPONYCKHOW COCOBHOCTY COEANHUTENbHBIX MMHWI; -
onpeaeneHve 060pyAOBaHNA AnA NOAKNHOUEHNS TEPMUHANO0B, WX KOHLUEHTPaLWIO

Boibepurte... &
W NMEPCrNeKTUBHOCTL €70 YBENWUEHWA MO MEPE NPOABMXEHWA YCYT;
onpejeneHue TeppuTopurabHbiX 30H pasMeLLEHUs NOTEHLMaNbHbIX MONb30BaTENEN; BeibepuTe... *
onpeaeneHve peansHOro Kpyra BO3MOXHbBIX MO/Ib30BaTENEN U X UHTEPECOB

Buibepurte... *
K TENEKOMMYHUKALWOHHbBIM CEPBUCaM;
MNoKynka 060pyA0BaHUS; BeibepuTe... &
COCTaBAAKOTCA CXEMbI CETVU JOCTYNS; BuibepuTe...

24,

YKaxuTe cocTaB CXeMbl ceTu goctyna?

CXeMa CMHXPOHU3auWnu; Bb|6epwre.__ a

CXema OpraHv3aUmm CBasw; Buibepure...
HeT

CpencTBa KOHTPOASA ¥ TECTUPOBaHMS; Aa

“

CXeM3 YU3MUECKOTO NMPOXOXKAEHMA LIENeV B MOMEILEHNAX;  BuiGepuTe...

CXEMa yNpaBaeHns; BeiGepure...

“»

O

cxXema KoHOUrypauuin obopyaosaHus; Beibepurte...

25



UTO cocTaBnaeTcs Ha OCHOBE CXeMbl CEeTH aocwna?

Nnpowu3BoaAnUTCA pacu'eT ﬂOTDG@ﬂQGMOV 3NEKTPO3HEPTKUW B LEHTPAIbHOM y3ne 1

4

Buibepurte...

B y3/1aX, BbIHECEHHbIX 6auxe K aboHeHTam;

KOMMAeKTauua KabenbHoW NpoayKuuu; na

) HeT
WHCTPYKUWA NO TeXHWUKe Be3onacHocTu no pabote Ha CA; Boibepuie.. =
KOMNAeKTaLvs 060pyAOBaHNS; BeibepuTe... =
KOMMEKTaLMA CPEeACTE KOHTPOAA W TECTUPOBaHKA.; Boibepure... *

NpopaboTKa BOMPOCOB HAAEXHOCTU 3EKTPONUTaHMA (Pa3MeLLLEHIA

4

i - Buibepurte...
aKKYMYNATOPHBIX 6aTapei, A0NONHUTENBHbIX IMHWIA CUAOBOMO NUTaHWA U T.4.).;

Bomnpocs! B oTKpbITOH opme.
. Kakue Bugpl ycnyr nomkHsl noanepxuBats CJ1?
. Kakue ypoBHU BXOAST B MPOTOKOIBHYIO Moaenb CJ1?
. Kakue cucteMsl BXOIAT B MPOTOKOJIbHYIO Mosienb CJ1?
. Kakue ¢ynkuun nomxael BeIIOTHATE C1?
. Ha xakue yuactku pazoura 6azoBas crpykrypa C/?
. Kakue y3nbl BxogsT B 6a30Byt0 Mojens CJ1?
. Kakoe naznauenue nmeror NT u TE?

. Kakoe nasznauenue nmeror NU u CDN?

© 0O N O O B W N -

. Kakoe nraznauenue numeror UNI u SNI?

[HEN
o

. Kakoi1 yuactok CJ] Ha3pIBaOT «IOCIECIHEN MUJIE»?

[HEN
[EEN

. Kakoit yaactok C/I Ha3pIBatOT «IEPBON MUJIEN»?

[EEY
N

. Kakue ycnmyru ob6ecneunBaet CJ1?

[EEY
w

. Kakue opranmuzanuu paszpabatsiBatoT ctanaaptsl C1?

[EEY
SN

. Kakue cBeToBOABI MpUMEHSIOTCS 1J1sl nocTpoeHust ceteit FTTx?

[HEN
o1

. Kakue crpykrypbl moryT umets C/] Ha OCHOBE ONITUYECKUX BOJIOKOH?

[HEN
(o))

. Kakue ontnueckune CJ] Hanbonee HaaCKHBI?

17. ITo kakuM nokazatessaM orieHuBaroT CJI Ha OCHOBE MEJHBIX U
BOJIOKOHHOONITUYECKUX JTUHUN?

18. YUto o6o3nauaror ciioba OPEX u CAPEX?



19. Yto onpenensieT AMCTAHIINIO aTMOC(PEPHOTO ONTUIECKOTO AOCTyma?
20. Yto obo3nagaeT Tepmun MJIB?

21. Tlo xakuM XapakKTepUCTHKaMH HEOOXOJWMO  BBIOHMpATH
aTMoc(epHOro ONTHYECKOTO A0CTyMa?

22. MynbTUCEPBUCHBIE CETH JIOCTYTIA.

23. YCIiyrH B CeTsIX JIOCTYIIA.

24. TIpyHIUIBI TPOEKTUPOBAHUS CETEH TOCTYyIA.

25. BapuaHThl TONOJIOTHI MPOEKTUPYEMON CETU JOCTYIIA.

BOHpOCLI Ha YCTAHOBJICHHE NTOCJIEA0BATCJIBHOCTH.

Pacuér oTHOLIEHA CUrHaA/NoMexa Ha BXOAe NPUEMHMKa MHOrOBOIHOBOW
cucTeMbl nepeaaun ana oaHoro us N KaHanos Npy UCNoAb30BaHWK TOIBKO
ONTUUECKUX ycunuteneir no dopmyne

OSNR = P, - a - NF - 10igM,, + 58 gb.

-58 b = 10lg(hxfxAf)

YKaxuTe 3HaueHua napameTpos?

NF BoibepwrTe...
f Bribepure...
Pen Buibepure...
h BoibepurTe...

-5846  prisepure..

as BuibepwuTe...

CUCTCMY

O

O

“»

“»



YkaxuTe noacHeHUs BMAOB YCAYT, NPeaoCcTaBAseMblX ANA abOHEHTOB CeTu.

L2 VPN

IPTV

Digital Audio
VoD

IP VPN

HDTV

Bribepure...

KauecTBO AN COBPEMEHHBIX MPUEMHKKOB
LWMPOKKIA BbIBOP KaHanoe

OdUCHbIE BUPTYaNbHble CeTU

OdUCHbIE BUPTYaNnbHbIE€ CETW BTOPOrO YPOBHA

30 PeKTEHBIE TapUdbl

UrdpoOBOE BbICOKOKAUYECTBEHHOE 3BYKOBOE BELLaHWe

BMAENPOKAT Ha AOMY W 3anNNUCK 3OUPHbBIX NPOrpaMm

-~
W

BEIGEPHTE...

VolIP vau IP telefhony  ppigepure...

ﬂpoercmposaHue CETW A0CTYNa AO/MKHO HaUMHATbCA C aHa/in3a CYUlECTByIOU.I.Eﬁ

CUTYaUMK Ha PbIHKE YCAYT W NPEANOXEHUs N0 GOPMUPOBAHWMIO PAAA YCAYT,

nNpeAcTaeBnsemMbix AN abOHEHTOB CeTu, Hanpumep, no pPagy HanpasBAEHWA,

YKaXuTe HanpaeneHna v ¥ COOTBETCTBYHOLUVE UM YCAYTi?

Digital Audio

L2 VPN
VoD

HD TV

VolIP vau IP telefhony

IPTV

IP VPN

Buibepute...

OOUCHbIE BUPTYaNbHble CETV YPOBHA 2

LWMPOKKI BbIBOP KaHanos

BMAEONPOKAT Ha AOMY U 3anncK 3OUPHBIX MPOrpamMm
OOUCHbIE BUPTYanbHble CETU

3ddeKkTUBHbIE TapUdbI

KauyecTBO COBPEMEHHbIX NPUEMHUKOB

UMOpPOBOE BbICOKOKaUECTBEHHOE 3BYKOBOE BelllaHue

B
s 3

BEIBEPUTE...

Boibepurte...

-
v

4

9




ONpPeaenve PeanbHbii Kpyr BO3MOXHBIX NOAB30BATENEH K MX MHTEPECOE K
TENEKOMMYHUKEUMOHHEIM CEPBUCAM MOXHO NPUCTYNATE K PAsPaboTke NPoexTa

CETV A0CTYNA.
YKaXMTE 3Tans CO3AaHKUR ceTH!

Ha ocHoBe CXeM COCTABMAETCH KOMMNEKTaUMA OBopYADBaHUA, KaGenbHOMW NPORYKLMK,

CPEACTE KOHTPOAR U TECTMPOBaHWA

MNponsBecTy PAcUET TPAGUKOBON HATPYIKK AAR ONPEAENEHUA NPONIBOANTEARHOCTH 5370
KOMMYTALMOHHOTO 060PYAOBAHKA ¥ NPONYCKHOA CNOCOBHOCTH COCAMHUTENBMEX MMHKIA | 5 37an
TEXHVKO-3KOHOMMWYECKOE OBOCHOBIHWE NPOEXTa : ::::
COCTAaBNAIOTCR CXEMBL CETH AOCTYNA; CXEMB KOHDUIYPALIMIA OBOPYAOBANMS; CXEMA 2 :::
OPraHM3aLIMI COTH; CXEMA CUHXPOHMIALMK, CXEMA YNPABNCHMR CXEMA DUINUECKOTO BoibepuTe.. =
NPOXOXACHKUA UENeH B NOMELLUEHUAX
Heobx0aMMO ONPEAEHTL TEPPUTOPUANbHLIE J0HL! PA3MEWEHWUA NOTEHLIMANbHEIX
noAb30saTened n 06oPYAOBIHNA ANK NOAKAKHEHIS TEPMUHAN0E, NX KOHUEHTPAUWID Bubepure.. &
¥ NEPCNEXTUBHOCTE MX YBENMUEHNA NO MEPE NPOABIKEHNA YCAYT,
Mpu HEOBXOAKMOCTH NPOKIBOAWTCA P2CUET NOTPEDAREMON IAEKTPOIHERTHK B

Bubepure.. *

UEHTPaNbHOM Y3/e ¥ B y3nax, BbIHECeHHbIX BAKXE K aD0HEHTaMm

[ns ycnewHoro NpoeKTMpoBaHua A0MXKHO BbiTb COCTaBAEHO 3a4aHue

Ha NPOEKTUPOBaHUE.

HTo Ucnonb3yeTca Npy COCTaBAeHWN 3aAaHNA? | BriGepure...

Kro CocTasnser sanaHie Ha npoexTApOBaHYe?

3aKasumk
Y10 MCNonb3yeTcs Npy COCTABAEHUM 334aHuA? | AaHHbIE 3AEKTPUUECKON CETH

KapTa pavioHa

AaHHble TenedOHHOW ceTn

VCXOAHblE AaHHbIE

WMCNONHUTENb

KapTa MeCTHOCTM € YKa3aHHbIMKU MEeCTaMWU Pa3MELLEHWUA NOb30oBaTenen

Coxpanute  OTOBpas¥TL NpasuibHsie O




BapwanTel Tonoaorui CA

Kakow BapuaHT TONOA0IrNK norpe6yeT WCMOAb30BaHNA BOALLUIOTO KOMNYeCTBa

-~

Boibepute... +

nap uan OANHOUHbIX BONOKOH? !
Buibepure...

Kakor BAapWaHT TONOAOIMKM NO3BONAET YMEHBLLUWTE YMCAO BONOKOH U YNPOCTUTL SDH

paboThbi MO NPOKAAAKE KabenbHbIX TMHWIA? P2P
ATM

Kako¥i BapuaHT TOnosorm noTpebyeT Ha yane AOCTYNa YCTaHOBKY SHEPrOBMKOTO | o

31EKTPOoNUTaroLlero o6opyaoBaHna? PON

YkaxuTe pasmep Nofe3How Harpysku aueriku ATM, pasmep aueliku ATM,

MaKCuUManbHbI pasmep kagpa Ethernet?

MakcuManeHbid pasmep kaapa Ethernet BuibepuTe...

“»

pasmep aueiikn ATM BeibepuTe...

9

pasmep nonesHow Harpyskv suerkn ATM | g igepure...

O

VKaKiTe BepOATHOCTH OITOBOIT OIIIIOKII /IS Pa3IIIgHBIX
BILZIOB YCIYyT?

4

10°° BoiSepure...

O

107 BuibepuTe...

“»

10°  Buigepure..

@

10 BoibepuTe...

“H

107 Buibepure...



VKasKIITe BepOATHOCTD IIOTEPII MaKeTa IS Pa3MIMHEIX BIIOB YCIYT?

O

108 BeibepuTe...

“

107 BeibepuTe...

9

103 BeibepuTe...

O

10t BoibepuTe...

“»

102 Buigepure..
10.

VKaxiTe BEPOATHOCTE IIOTEPII ITaKeTa 14 PAs/IIYgHBIX BIIIOB YCIIVT 4

O

108 BeibepuTe...

4

107 BoibepuTe...

“»

10 Beibepute...

4

10° BoibepurTe...

“»

103 Buibepute...

11.



Ha cxeme mox Nel Hcrmomesyercs o0opyaosarHe cTaBgapTa?

1-osegoi

YATC

Buibepute 0guH OTEET:
a. SDHSTM-256
b, SDHSTM-64
< SDHSTM-1
d. SDHSTM-16
e. SDHSTM-4

12,

YKEXWTE KK MOXET BbiTh SIMOHEHO GH3MHECKOE CORANHERWE Ha PasANHHBIX Y4aCTKaX CREMBI?

YATC

1-eseq0}
=]

PHIHIECKOE COEHEEHHE C MOMOIMIEI0 ONTHIECKOTO BOTOKHA JOKHO

OCYINECTRIATECA HA THIIOBBIX Y9ACTKaX, 0002Ha9eHHEEIX KaK. ..

PHIHTECKOE COSAHHEHHE C OMOIIEB0 BHTOH TIApEI KAaTETOPHH HE HEDKE, 9eM '{ETBEWDﬁ. MOXET OCYIIECTRIATECA HA THITOBBIX Y9aCTKaX, 0003HaYeHHEIX KakK...

Du3HTIECKOe COSAHEEHHEE C IOMOMIBIO Kabens oe2 CKPYTOK HITH BHTOH Tapel To00H KaTeropHH MOXET OCYINECTBIATECA HA THIOBRIX Y9aCTKax, 00032Ha9eHHBIX KaK...

13.
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YiaxiiTe 81 06OPYAOBaHIA OBO3HAUEHHOTO Ha pUcyHKe?

Al

MHOroOGYHKIHOHATEHE ONTHIECKHH MYTBTHILIEKCOP C NOAAEP/KKOH PasTHIHBIX NOTE30BATETECKEX HETEP(hEHCOE 0503HATEH Ha CXeME MO HOMEPOM.... | ByBepure.. &

PATC —
—> K yanam ycnyr
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TTakeTHBIH KOMMYTaTOp a0OHEHTCKOTO JOCTYTIA 0003HaTeH Ha CXEMe II0J HOMEPOM. ..

MyasTHILTERCOP ADOHEHTCKOTO AOCTYTIA C MOAAePKKoH noTokoE E1 0003Ha"eH Ha cxene. ..

14,

YkaxuTe Kakve CTaHAapTel 0B0pyA0EaHMA UCMONB3YETCA Ha cxeme?

Buibepure..

30 O
1 L]
24 |:|

Boibepure.. &
PATC -
— K yanam ycnyr
g X =
11213 1op \
1123 ]
2[100Base-T| 1000Base-T [
YuacTtok A g g| YuactokA
2 :X: 2
? ®
% A
Ne2
[1000Base-SX No3
1000Base-SX
L ToP {4m =
é‘ - 30 4‘/‘%
@ >< Ne2 Ne2 8L2<—— YuacTok b
n
8 :)C o pp— ﬁlw
- o~
: 4l : I
12 "r"t!"-r
1000Base-SX ‘2 @ 1o _8
YuacTtok A [10008ase-5X [ ] ——
o

Bribepute 0guH UA® HECKOALKO OTEETOE:

15.

a. SDH STM-4
b. SDH STM-64
. PDH E1

d. PDH E2

e. SDH STM-16
£, [EEE 802.3u

g. IEEE 80232

h. IEEE 802.3i

i. IEEE 802,322

j PDHE3



Ha pHCYHKe IpeJICTaBIeH IpHMep CXeMBI OpraHH3allHH CeTH JOCTYNA. YKAKHTE KaK PeaTH30BaHO (HIHIECKOe COSTHHeHHE Ha PA3NHTHBIX YIaCTKax?

>< K
I
\ yanam yenyr

5
VGGETORA S YuacTok A
g
®
2
X|
11000Base-SX Ne3
1 ToP Im
Ne1 3 -
g >< Ne2 Ne2 § 2 YuacTtok b ‘s?
sl 8 3 C e U
L T - - ¢
V2 8 12 ‘1-‘11-‘-1- "'r'll'"r
1000Base-SX 2 g HE F—;«.
] |
ag [ YuacTok A Lrfoemis [ | =
=
DuzmHuecKoe COEJIHHEHHE C MOMOIIBIO ONTHYIECKOrO OAHOMOZOEOTO BOJIOKHA JO/DKHO OCYINECTEAATHECA HA THIOBBIX YIaCTKaX, 0003HaTEHHEIX KaK. .. Bnlﬁepwe.‘ 2
DH3MIECKOE COEAHHEHHE C NOMOMIBIO Kabewx Oe3 CKPYTOK HiIH BHTOH Naphl 000 KaTeTOPHH MOKET OCYIIECTEIATECA HA THIIOBEIX YIACTKaX, O003HAYEHHBIX KAK... By bepute.. ®
DHzEUeCKOe COEIHHEHHE C IOMOIIBIO EHTOH TIapel KAaTETOPHH HE HHKE, 9eM ﬁemepmi AOIDKHO OCYIIECTBIATECA HA THIIOBBIX Y9aCTKaxX, 0003HaIEHHBIX KakK... Bnlﬁepv!e.h ®
PHIHIECKOE COETHHEHHE C MOMOIIBIO ONTHIECKOTO MHOTOMOJOEOTO BOTIOKHA JO/LKHO OCYIECTBIATECA HA THIIOBBIX YIACTKAX, 0003HAYEHHEIX KaK. .. Buibepue.. ¢
PH3HYECKOe COSTHHEHHE C IIOMOIIBIO BHTOH IIApE! KATETOPHH He HIDKE, M 5e. MOKeT OCYINecTBIATECA Ha THIIOBEIX YIacTKaX, 0003Ha9eHHEIX KaK... Boibepure.. ®
YkaxuTe sua 06opya0BaHA NPEACTAENEHHOTO Ha cxeme?
PATC .
—> K yanam ycnyr
\ yanam yeny!
11283 1op
1/2/3] 4
o[100Base-T| 1000Base-T ‘8‘
YuacTok A g § YyacTok A
X
(]
% e
Ne2
[1000Base-SX N3 (=1
1000Base-SX
1
ToP M
8 2 \ —
o Ne2 N22 8l2+—— YuacTtok b
2 g JENY
? >< @
= ?
L
1000Base-SX
[1000Base-SX
YyacTtok A
MyIETHILTIEKCOP A0OHEHTCKOIO AOCTYIIA ¢ MOATePKKOH MOoTOKOE E1 0003Ha%eH Ha CXeMe IO HOMEPOM. .. Bubepure... &

VrpaenaeMlii IaKeTHEI KOMMYTATOp € BHICOKOCKOPOCTHEIMH ONTHYECKHMH NIOPTaMH 0003HaYeH Ha CXeMe IIOJ HOMEPOM... | Bubepure...

TIakeTHEBIH KOMMYTATOp 300HEHTCKOr0 AocTyna 0003Ha9EeH Ha CXeMe TI0T HOMEPOM... Beibepure... ¢

17.



S’K&}X}{TQ KaKHE BEHIBI TONNOIOTHYIECKOr0 NOCTPOEHHA OBLTH HCIIONB30BAHEI IIPH NOCTPOEHHH JaHHOH ceTH?

K'yanam ycnyr
14 4 4 44
100 BASE-LS N21

Beibepute oauH oteeT:
a. 388380006pazHan

b. apesosnaras
C. KOAbUesas
d. netnesas

€. CeTka

18.

Ha pHCYHKe Npe/CTaBNeH IPHMEp CXEMEI OPraHH3alHH CETH AOCTYTIA, HCTIONE3YIONIeH CMEIAHHYIO TOMONOTHIO. VEaKHTe, KAKHE BHAB! TONOIOTHIECKOTO OCTPOSHHS OBLTH HCTIOMB30BAHE! HA OTACTBHEIX YIACTKAX JAHHOH ceTn?
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24
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13
®
1-9se9001
1-9sego

BeiGepHTE OBUH WY HECKONSKO OTBETOS!

a. Vanopaz

b. Cetxa

c. JipesoBHTHAT
d. Konbuesas

e. JluneHHaR

19.



Pacuét sHepreTMuyeckoro noTexLmana Ans 0AHOMOAOBLIX ¥ MHOTOMOAOBbIX
ontuuecknx BOJIC (6roaxeta MOLHOCTM) A NPOBOAUTCS MYTEM BblUMTaHUA

Pnep.MMHMM = Fnpmuaum = A

BenuurHa A AoaxHa 6biTb H0/bLUE WK, B KpaHeM Clyyae, paBHa COBOKYMHbIM

noTepaM ONTUUEeCKOW MOWHOCTK Ha yuactke C/l. [1na NpOTAXEHHbIX ONTUUECKUX

AHWA ceblwe 10 KM ¥ Ha cKopocTax nepefaun umdpoBbix AaHHbix cebie 1000 Méwut/cek
A = axl + Qpcxn + Qeexm + 2Xepo + Gy

YKaxuTe napameTpsl, NPEeACTaBNEHHbIE B QOPMYAE, U UX 0603HaueHne?

&cc  BhibepuTe...
n BuiGepute...
m BuiSepurte...
L BuibepuTe...
@w | Buibepute...
&pC  BuibepuTe...
@ BuibepuTe...

@HO BblbepuTe...

20.

YkaxuTe 3HaueHus Buaos noteps 8 BOJIC.?

3aTyXaHve Ha pPasbEMHOM CTbIKE BONIOKHA Opc BoibepuTe...
3aTyXaHue Ha CBapOYHOM CTbIKe ecc Beibepurte...
Wwrpad ONTUUECKOW MOLLHOCTU 3@ NOASPU3ALMOHHDBIE NOTEPU 1 3@ HEAUHEWHbIE 3D dexTbI BribepuTe...

noTepy B ONTUUECKOM MY/IbTUNAEKCOPE NPY BbIAENEHNN U BEOAE &aD BuibepuTe...

noTepu B Hanpas/A€HHOM pasBeTBUTENE UAKM NPOCTPAHCTEEHHOM ONTUYECKOM

Buibepwe...
duUNbTpe, CyXalleMm Ana 06beAVHEHNA W pa3AeneHua BOAH Nepeaaun u npuéma

21.
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Ha npoTaxérHbix BOJIC, kak npaswno, cebilue 40 KM 1 CO CKOPOCTAMU LUMOPOBbIX
CUTHaNoB OT 2,5 (6WUT/C NOTEPV OMUCHIBAIOTCA BbIpaXeHWeM
A + 52 axL + apcxn + Qeexm + 2X@po + Ay + Gap + Ayy

YkaxuTe paj napameTpos, NpeAcTaBaeHHbIX B Gopmyne, u ux o6o3HaueHve?

“»

“

“»

“»

“

% Beibepute...
QHO  BeibepurTe...
@xg  Beibepute...
s Buibepurte...
@ap  Boibepute...
22.
Ha npotaxeé BOAC, kak cebilwe 40 KM U CO CKOPOCTAMM UMPPOBbIX

CUTHANoB oT 2,5 M6WT/C NOTEPU OMUCHIBAIOTCH BbIPAXEHUEM
A + 5> axL + GpcXn + AeeXm + 2X@po + Ay + Aap + kg,

Pacuét notepb npu eeTenexnmn 8 PON -

apon 2 10lg(Pgy/Pgpix) + &c Mpvi PaBHOMEPHOM AENIEHMM MOLLHOCTY @poy = TOIgN + ac.

Yxaxvre paaa npeac B

@xkg  BoibepuTe..
FEC  Busepure...
ay Buibepure...
ac BuiGepure...
@poN  BbibepurTe...

@aD  Buibepure...

23.

AAMCNEepCHa ONTUUECKYX UMNY/ILCOB B c CA moxer

OTPaHNUEHUA N0 AUCTAHUMM NEPEAAYN HE TONLKO B BonokHax MMF, Ho 1 8 BosokHax SMF.

B MOXeET 6bITb NPUBAMXEHHO ONpeaeneHo

W3 BbipaXeHua:
AF(L) = AF/LY
Benununa AF = 044/t e T = VT2 + [ M x TP

YKaxuTe Ha38aHUA BENUUMH B BbIPaXEHUAX?

BAxT,)  Busepure...

™A BuibepuTe...
L BuiSepure...
Y BuiGepuTe...
AF BuiGepure...
Tt BuiGepure...
T Buibepure...

24,



FIpM OUEHKEe LWMPKHBbI NOAOCHI YaCTOT OAHOMOAOBOrO BOAOKHAE U3BECTHbI PasiivyHbie NoAXOAbl.

AF x L = 0,187/T = 0,44/705 =0,312/1, .

Ykaxute 3HaueHus napameTpos?

Tay  Bbibepute...
L Bbibepure...
AF Boibepure...
105 Bbibepute...

Ty Boibepure..,

25,

Pacuét oTHOLWeHWA curHan/nomexa Ha BXoAe NpUEmMHUKa MHOrOBOAHOBOM
cuUcTeMbl Nepeaaun Ang ogHoro u3 N KaHanoB Npy MCMOAb30BaHWUM TONBKO
ONTUYECKUX ycuautenei no dopmyne

OSNR = P, - a5 - NF - 10igM, + 58 gb.

-58 ab = 10lg(hxfxAf)

YkaxuTte 3HaueHua napameTpos?

NF Bribepvte...
f Buibepure...

Pen Buibepure...
h Buibepure...

-5846  Buisepure...

as Bribepwure...

BOleOC Ha YCTAHOBJICHUEC COOTBETCTBUAL.
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Mpwv pazpaboTke NPOeKTa ONTUUECKOW CETU AOCTYNa YTO HEOBXOANMO

onpeAenuTb Ha NepeoM 3T1ane’?

Bribepute 0AMH MAN HECKONbKO OTBETOB:
a. KoHLIeHTpauUuio TepMUHAN0B W NepcnekTMBHOCTL ero yBenUYeHna no mepe
YBEAWUEHUS YCAYT.

b. TepputopnanbHbie 30HbI PasMeLeHUA NOTEHUMAAbHbIX NOAb30BaTeNel,
c. TepputopuanbHbie 30HbI pasMeLeHns 060pyAOBaHA AN NOAKAHUEHUA TEPMUHANOBE.
d. Boibop 06opyaoBaHua Ans NOAKAHOUEHWA NOAb30OBaTENEN.

e. TexHuueckme BO3MOXHOCTH OpraHusauni Ha CyWeCTBYHOLWNX pecypcax.

[To KakuMM cxemam MoxeT NMPpoUCXoanTb B PeanbHbiX YCIOEUNAX pa3pa60TKa

NPOeKTHOW AOKYMEHTaLMK Ans ONTUUECKUX CeTer AOCTyna?

Bb|6epme OAWH UK HECKO/IbKO OTEETOB:

a. o naTucraauHou cxeme
b. o oagHOCTaAUIHON CXeme
C. o ueTbipExcTaagnnHOM cxeme
d. o ABYXCTaaWIHOW cxeme

e. o TpéxcraauiHom cxeme



OaHOCTaanHOE NPOEKTUPOBaHNE NPUMEHAETCA B OTHOLIEHUM "TEXHWUECKM HECNOXHbIX"
06bekToB. OAHaKO NOCKONbKY CTEMNEHDL CNOXHOCTY ONPEAENAETCA 3aKa3uMKOM 06beKTa,

TO TaKas CXxema NpVMEHSETCs Npu paspaboTke 60AbLINHCTBA O6BHEKTOB CBA3M, UTO NO3BOAAET
C3KOHOMWTb MHOTO BPEMEHMW W AeHer N0 CPaBHEHWIO C TPEXCTaAWNAHOW CXEMOW
npoexkTuposanus. OAHOCTaAWRHOE NPOEKTUPOBaHME 06bIUHO Ha3bIBaKOT "pabouee
NPOEKTMPOBaHKE", MOCKONbKY €r0 pe3ynbTaToM ABAAETCH TaK Ha3bliBaemblv “Pabounii npoekT”.

~

CKONbKO coaepXuT uactert "Pabounii npoekt"?

Boibepute 0auH OTBeT:

a. 3 yactm
b. 5 uacTen
c. 4 yactn

d. 2 yactm

OAHOCTaANAHOE NPOEKTUPOBaHWE OBBIYHO Ha3bIBAKOT “pabouee NPOEKTUPOBaHWE",

-

MOCKOAbKY €r0 pe3ynbTaToM ABASETCH TaK HasbiBaeMblii “"Pabouwnii npoekT”.

Kakue yactv coaepXuT pabounii NpoeKkT?

BbIGGDMTe O4AWH WAK HECKOIbKO OTBETOB!

a. - pabouan AJOKYMEHTALMNA - CXEMA apXMTEKTypHas;
b. - pabouas AOKyMeHTauusa - CXeMbl TONOAOTMUYECKUE;
C. - CMETHas 4acTb KOMMAEKTa NPOeKTHOW AOKYMEHTaUWK,

d. - pabouas LOKyMEHTaUuA - BCe paboume UepTexu, HE0BX0AMMbIE ANA NPOU3BOACTEA
BCEX CTPOUTENBHO-MOHTaXHbIX PaboT ¥ NOACHEHUA K HUM;

€. - 0611as NOACHUTENbHAA 3anNnCKa C U3I0XKEHNEM OCHOBHbIX TEXHONOTUUECKUX
peLleHUiA, 1 MEPONPUATUIA, YCAOBUIA OYHKUMOHNPOBaHUA 0bbekTa n 060CHOBaHUA
BblOpPaHHbLIX peLueHni;



Ans ycnewHoro NpoeKTUPOBaHUA A0MXKHO BbiTb COCTABAEHO 33A3HVE Ha
NPOEKTUPOBAHMKE CO CTOPOHbI 3aKa3umKa.

YKaxute ucxoaHble AaHHbie Ang l'lpOGKTMpOBaHMﬂ?

Boibepute 0AMH UM HECKONbKO OTBETOB:

d. - TPaccbl U PaCCTOAHWA Ha MECTHOCTW;
b. - eua FPYHTa B MECTax NPoOKAnaAbiBaHWA TPaCChbl;

C. - UUCNO NONb30OBaTEeNeNr, MecTa ux PasMeEWEeHna 1 Tpe6yeMb|e BUAbI YCAYT,
YKasaHMeM MECTa PpasMeELUEHNA LEHTPANBHOIO Y31a A0CTYNa,;

d. - kabenbHas Npoaykuma u Tpebyemble onTuueckue MHTepdercol An8 060pyAOBaHKS;

€. - KapTa MEeCTHOCTW C YKa3aHHbIMU MECTaMy PasMELLIEHWA Nob30BaTenei
NPOEKTUPYEMOIA CETK AOCTYNaE;

Ana YCNewHoro npoeKTupoBaHng A0/KHO 6bITb COCTaBNEHO 33AaHMNE Ha
NPOoEKTUpOBaHKUE CO CTOPOHBbI 3aKa3uKKa.

Ykaxute AoNoAHUTENbHbIE YCAOBWA K 3aAaHWIO AnA ﬂpOQKTMpOBaHVIQ?

BoibepuTte 0AMH WK HECKONbKO OTBETOB:

a. - YKasaHua Ha BO3MOXHOCTb NOABECKK ONTUUECKOro Kabens Ha pasanuHble onopbl;
b. - ykasaHua Ha BO3MOXHOCTb NPOKN3AKM NO MOCTaM ¥ TOHHENAM U T.4.;
C. - CYLLIeCTBOBaHWE CUAOBLIX 3NEKTPUUECKUX IMHWIA M CTENEHBb UX 3arpy3Ku;

d. - cylwecTBOBaHME BONOKOHHO-ONTUUECKUX IMHWIA U CTeNeHb KX 3arpy3ku
(ncnonbsyemeie M CcBOGOAHBLIE BONOKHA);

€. - YKa3aHuA Ha KabenbHyH KaHanm3auuio (Tpacchl kabenbHOW KaHanusauuu Ha kapTe);



Kakue ncxoaHble AaHHble WCMOAb3YHTCA NPW COCTaBNEHMM 3a4aHWA Ha ﬂpOEKTMpOBaHMe?

Bb|6epme OAVH WA HECKONBbKO OTBETOB:

a. PazmelleHuve otenbHbIX 0QUCOB (KONMUYECTBO 3Taxew)
b. Konuuecteo notpebutenen ycayr B KaxXaom opuce

¢. ObLee KONMUECTBO KBAPTUP B KaXAOM AOMEe

d. Konnuecrtso KBapTup C 3anpoCcoM ycayr

e. Tpebyemble Buabl ycnyr

f. Tpaccol M paccToAHMA Ha MECTHOCTH

g. Buapl ycnyr ansa kaxaoro notpeébutens

h. Homepa AoMOEB (pasmelleHue, KOMUYECTBO 3TaXew)

Ykaxute 40nN0NHUTENbHbIE YCAOBUA ANA COCTAaBAEHUA 3alaHUA Ha NPOEKTUPOBaHMe
ceten gocryna.

Bbl6epme OAVH UK HECKONbKO OTBETOB:

a. YkazaHve Ha CyuwecTByrowmne TPacchl KaHaan3aumm

b. YkazaHua Ha BO3MOXHOCTb NPOKA3AKM MO MOCTaM ¥ TOHHENAM

C. YKa3aHue Ha CyLecTByouMe BOAONPOBOAHbIE TPAacChl

d. Ykasanwue Ha cywecteyrowme BOJIC u cTteneHb ux 3arpysku

e. YKa3zaHua Ha BO3MOXHOCTb NOABECKM ONTUUECKOrO Kabens Ha pasnnuHbie onopbl
f. YKazaHve Ha cylLecTByIoWMe 31eKTPUUECKUe TPacchl U CTENEHb KX 3arpysku

g. YKazaHua Ha KabenbHYH KaHanu3auuio



Ykaxute 4ONONHUTENbHbIE yCnoBua B 34aHWUAX A8 COCTaBAEHUA 3alaHUA Ha

NPOEKTUPOBaHKUE ceten AOCTyna

Boibepute 0AMH MM HECKONbKO OTBETOB:

a. CXeMa NPOKAaAKM KaHannsauum
b. nHbOpMaLMa O 3TaXHOCTK 34aHKUA

C. CXemMa NPOoKAaAKu BOAONPOBOAA

d. KonuuecTse NOAbLE3A0B

€. COCTOsiHME XenoboB Ang NPOKAaaKu Kabens
f. cxema NpokKnaakn TenAoOHOCUTENA

J. Hanuuue TeXHONOTNUECKUX NOMEeLLEHWNIA

10.

Ykaxute AONONHUTENbHbIE YCAOBUA B 34aHUAX ANA COCTaBAEHUA 3aaHNA Ha

NPOEKTUPOBaHKE CeTel AocTyna

Boibepute OAWH MAM HECKONbKO OTBETOB:

a. NyTV NPOKAaAKY BOAONPOBOA3
b. nyTv Npoknaaky KaHaaM3aumm

| C. YCAOBUA ANA NOAKAHOUEHMA K 3NEKTPOCETY
d. 33Ul 0BOPYAOBAHUA OT BCKPLITUA ¥ NOBPEXAEHMA
€. PEKOMEHAYEMbIE MECTA PACMONAOXEHNA 0BOPYA0BAHNA
f. NyTV NPOKNAAKN BEHTUAALIMK
Q. BO3MOXHOCTV 333EMIEHNA

h. nyTv npoknagkv TenaoTpacchl

11.



Kakol 3anac Ha BbiKnaaKy AnvH Kabenein npeaycMaTpueaeTca B Koaogauax

KaHanM3aLmmy, Ha MOHTaX B MOMELLEHUAX?

BeibepuTe OAMH OTEET:

a. He npeebiwaet 7% 06Len AnvHbI
b. He npesbiwaet 2% o6Lel AnnHbI
¢. He npesebiwaet 10% o6wei anvHbl
d. He npesbiwaet 1% o6Liel anvHbI
e. He npesbiwaet 3% 06Lei AnKHbI
f. He npeeblwaet 5% 0b6uie AnvHbl
g. He npesbiwaeT 4% o6wiel AnvHbI

h. He npesbiwaet 6% obuier AArHbI

12.

Kak nokasbiBaeT CyLLecTBY LMK ONbIT CO34aHMUA U ncnonb3osaHus CU,
Hanbonee nprvemMaembie peleHns 40CTUTatTCA BbIBOPOM TEXHONOTN
GEPON, 1.e. naccueHan ontuyeckas ceTb ¢ Tpadukom naketos Ethernet.

Yem 370 06ycnoBneHo?

Bb|6epme OAVIH WA HECKOJIbKO OTBETOB!

a. 31eKTPO3KOHOMWUHOCTb CNAUTTEPOE;
b. manbie rabaputbl Usgenunii;

C. TEXHMKO-3KOHOMWUECKOW LLeNecoobpasHOCTbIO;

d. NpocToTa AOCTaBKK NOAL30BATENHO NHBOro Tpadumka;

€. NPUMeHeHVeM NepCcoHanbHbIX KOMMbHOTEPOB NOAL30BAaTENAMMU;

f. 3KOHOMWYHOCTb C TOUKM 3peHUs NOTPeBAREMO 3N1eKTPO3HEPTY;
g. NPerMyLLECTEEHHOE UCNONb30BaHWe BUAEOKOHTEHTa;

h. MHOrOBONHOBbLIM BelllaHUeM;

13.



CKOpO(.Tb nepeaaun, 40CTyNHaA NOAbL30BaTENH) MyanMCGpBMCHOﬁ ceTn 4octyna
no KOHKpETHOﬁ ycnyre, - O4HO U3 KNHUEBbIX NOHATUIA B TEXHOAOIK
LLIMPOKONOAOCHbIX ceTen.

Ha ckonbko v Kakve KaTEropuw pasaenatoTca BCe BUAbI YCAYT B TaKUX cetax?

Boibepute 0AvH WAK HECKOIBKO OTBETOB:
a.2

b. nepemeHHOW naK n3MeHarLWerca ckopocTy nepeaaumn (UCT);
¢. ®a3oBOW CKOPOCTU Nepeaauw;

d. nocToaHHOW ckopocty nepeaaun (MCM);

e3

f. UMNYNIBCHOW CKOPOCTU NMepeaauw;

g.4

h. rpynnoBov ckopocTu nepeaauu;

14.

Kakvmu napameTpamu TeneTpaduka XapakTepusyeTca Kaxablid TEpMuHan

nons3osatena’

Boibepute 0AVH AW HECKONbKO OTBETOB:

a. UHTEHCMBHOCTb BXOZALLETO (OT TEpMWHaNa B CeTh) NOTOKa 3a8BOK Ha NpeAoCTaBAeHure
yenyr (Bb1308/MuH) Y& repuus, rae k = 1, 2, .... - HoMmepa ycnyr;

b. yaenbHas uHTeHcuBHOCTb Harpysku: P o0 = v o« T /3600 (Bpa).
C. MaKCMManbHaa AAUTeNbHOCTb ceaHca cBasm TY ceanc ;
d. yaenbHas MHTEHCMBHOCTL Harpyskm: P M oy = v i x TR (/360 Gpa.

€. MHTEHCMBHOCTb BX0AsLero (OT TepMUHana B CeTb) NOTOKA 3aABOK Ha
npeaocTaeaeHue ycayr (Bbizos/uac) y* repnire TAE K = 1, 2, ... - HOMepa ycayr,;

f. cpeaHas AMTENbHOCTD ceaHca CBAsN T cequc ;

15.



YKaxXuTe Kakue UCNOb3yHTCA NapaMeTpbl ANA CAYX6 C M3MEHALMMCA TPahUKOM

AN1A ONUCaHKUA CKOPOCTK nepeaaun?

Boibepute 0AMH WAM HECKONbKO OTBETOB:

a. cpeaHas ckopoctb B ® .

b. nvkoBas UM MakcuManbHas 6uToBas ckopocts nepeaaun B % e
c. naueurocts, K® o =B ® /B ® op

d. cpeaHas 6utosas ckopocts B © ap ;

e. NMKOBas WAM MaKCUManbHas cKkopocTb nepeaaun B ®, . -

f. MakcumManeHoe spems nuka T ® . ;

g. cpeaHee spemsa nvka T® _ .+

16.



Y10 mpeAnonaraeTcs AN BEINIOIHEHHR PacieToR MIPOMYCKHOH COCOOHOCTH MHGPOEEIX TPAKTOE

H OOTHYECKHX KaHAIOB. H IPDOH3EQOOHTEIRHOCTH KOMMYTATOPOE TIAKETOE?

Bbl6epMTe OAWH AW HECKO/IbKO OTBETOB:
a.
—CKOpPOCTK Nepejaun TeEpMUHanos k-ow ycayru € nepemeHHoﬁ
CKOPOCTbH - cnyuaﬁHble AUCKPETHbIE BEWUKHDBI, NPUHUMaKOLWKE
snauerns BK) (b)_
Makc € BEPOATHOCTBIO P =K nau Wiam Hynesoe

3HaUEHWE CKOPOCTK C BepoaTHOCThIO q=1-pk,

b. -noTok 3aaBoK, nocTynarowwmx no k-Tor ycayre ana Aoctyna K KOMMYTaTopy,
ABNAETCA rayCCOBCKUM C QYHKLMEN pacnpeaeneHns BEPOATHOCTEN NPOMEXYTKa
BpemeHn mexaynoctynaeHnamu: AR(t) =exp-[y*:epummxtl? ;

C.
-NOTOK 3asBOK, MOCTYnNaowWmx no k-Toi ycayre ans AoCTyna K KOMMyTatopy
ABNSETCA MYyaCCOHOBCKMM C GYHKLMEN pacnpeseneHns BEpOATHOCTEN
npomexyTtka spemenn mexaynoctynaenuamm: AX(E)=1-exply®. .y pm*th

d.

—CKOpPOCTU NEpejayu TEPMUHANO0B k-o ycayru C nepemeHHoﬁ

CKOPOCTBIO - CIyUalHble ANCKPETHbIE BENMUUHBI, MPUHUMAIOLLME
3HaueHus B(k)MaKC C BEPOATHOCTHIO p(k)=1 /K(k)naq VAWK HyNEeBOE

3HaueHmne ckopocTy ¢ BeposaTHocTbio q*=1-pl),

17.

YUem onpegenseTcs cpegHee 3HaueHue 1 gucnepcuna BUTOBOW CKOPOCTU K-OW

ycayru npu o6pasosanur N, uncna BupTyanbHbiX kaHanos ?
BblBGpMTe OAWH UK HECKONbKO OTBETOE!
a. B(k)cp= N®gx X (p(k)xB(k)nm)z
b. B®ep= N®exx p®x(B®axc)?
¢. B®cp= N®ipxx p®x B®axc
d. D¥= N®sxx (p®*B®axc)?
e. D®= N®gxx poxB®axc

f. DX¥= N®zxx p®x(B®hmaxc)?

18.



Yenm onpeenaeTcs cpegHee 3HAYeHHe H JHCIEPCHR CIIVIAHHOH BEIHYHHEI OHTOBOH CKOPOCTH
NiepeJavH B HH(GPOBOM TPAaKTe HIIH ONTHIECKOM KaHale, KOTopas Tpedyercs o

VAOBIETBOPEHHA NOTPEOHOCTEH NIONTE30BATENEH?

Boibepute 0AWH WK HECKONbLKO OTBETOB:

a. TeopeMe NPOH3BEICHHA MaTEMATHIECKHX OKHIAHHH
b. onpeaensercsa mo Teopene CACKEHHA JHCTIEPCHH
C. TeopeMe MIPOH3BEJCHHA JHCIIEPCHH

d. OnpeacIaAeTCAa IO TEOPEME CIOXCHHA MAaTEMATHICCEKHX OXHIAHHH

19.

YKaxuTe CpEAHEE 3HAUEHWE U AUCNEPCUD NAKETOB, KOTOPbIE HEO6XOAUMbI B
€AVHWLY BpeMEHK abOHEHTY k - ycayrv Ang TpaHCNOpTUPOBKY Tpaduka

(Nnpon3BOAUTENBHOCTL KOMMYTATOPa)?

Bbl6€pMTe OAVH WK HECKONIbKO OTEETOB!

a. 0 1nA NOCTOAHHON CKOPOCTU Nepeaaun

b. R(k)nalc = B(k)Maxc/ Lqu)

€. D™, e = PMQMBK) /Lo 12 AN9 M3MEHAIOLLENCA CKOPOCTH NEpeaaun
d. 0 ANA M3MEHAOLLENCA CKOPOCTY Nepeaaun

e. R¥ o = [B¥, i/ Lumb]Z

f. D™,ace = pMgM[B™ ake/Line 1> AN8 NOCTOAHHOI CKOPOCTM Nepeaaun

20.



Ha kakile BIIBI OIPA3IeNsoTCss KOMMYTATOPHI JocTyna TexHonornn Ethernet?

Bb|6epme OAWH WK HECKONIbKO OTBETOB:

a. - HeyIpaB/sieMble KOMMYTATOphl 2 YPOBHA paclpeneaeHs 1
MYZIBTIICEPBIICHBIX CeTell ¢ 9IIcTIoM NopToB 24/48 100 Mont/c/1 I'dut/c
11 IOJIep3KKOIl pa3mraHeiXx VLAN

b. - HeynpaBiseMble 11 yIpaBasgeMble KOMMYTaTOPBI/KOHIIEHIPATOPEI I0CTyIIA,
pa3MelliaeMble B HeIIOCPEICTBEHHOIT O/III30CTH OT MOIb30BATEIBCKIX
TepPMIIHAJIOB, IIMefoLIIIe EMKOCTE 4-8 ropToB 10/100MouT/c

C. - yIOpaBiseMble KOMMYTAToOps! 2 I 3 YPOBHA JIOCTYIIA 1 paclpelelIeHIIs C
9IICIIOM ITOPTOB 24/48 100/1000 MOmT/c 11 o Iep:KKoil pa3mraHeix VLAN

d. - yIpapiseMble KOMMYTATOPEI 2 YPOBHA JOCTYIA, pa3MellaeMble B
HemocpeICTBeHHOIT OIH30CTH OT TePMITHAJIOB N10IB30BaTeNel] 1L Ha
HEKOTOpPOM YIaJIeHIII, IIMeroIe EMKocTh 24-48 noptoB 100/1000 Mont/c
1 MIOJUIepKKOIT pa3mirdHeX VLAN

e. - KOMMYTAaTOPEI 2 YPOBHS paclpeie/IeH s 11 MyIbTHCEPBICHBIX ceTell
C 4HCIIOM IOpTOB 24/48 1000 Mont/c/10 I'61T/c 1 oUIepiKKoil
pasmgHeIX VLAN

21.

Bce KOMMYTATOPEI CTaHJapTa Ethernet, kak IIpAaBHIIO, BEIITIOJIHEHA C

YIETOM BO3MOKHOCTIH YCTAHOBKH HHTEP(eiicoB - ?

Bb|6epme O4AVH WK HECKOJIbKO OTBETOE!

a. 3neKTpuueckux (4ns BUTbIX Nap)

b. anexTprueckux (ana KoakcmanbHeix Kabenei auametpom 0,25 arorima)
C. onTnyeckux (ans moaynen SFP)

d. 3neKkTpuueckux (ans KoakcuanbHbIX Kabenel guamerpom 0,5 arorima)

e. onTuyeckux (ans moaynei XFP)

22.



CeTp J0CTyTIa, IOCTPOSHHAs Ha 0a3e KOMMYTaTopoB cTaHAapra Ethernet,
MOJKeT OBITh IpeJICcTaBIeHa OIHOIT 113 CIIeIYIOMIIX TONOIOTIT - ?

BrIOepiTe BepHBIe BapHAHTEL.

Bb|6epme OAWH UK HECKOIbKO OTEETOB!

a. Konbuo
b. 3Be3aa
c. P2P

d. aepeeo
€. peléTka
f.P3T

g. WKHa

23.

CewmeiicTBo cranzapToB Ethernet moxepixiBaeT nepenady JaHHBIX
KaK II0 BHTOIT MeIHOIT mape, TaK II 10 ONTHYEeCKIIM THHIIAM.
Beigemite T0 0003Ha9eHII THIA HHTepdeiica, KOTOpEIe OMIICEIBAIOT
nepeady N0 OJHOMOIOBEIM ONTOBOIOKOHHEIM JIIHIIIM?

Bb|6epme OAVH WK HECKOJ/IbKO OTBETOB!

a. 1000Base-LX

b. 1000Base-TX
c. 100Base-FX

d. 1000Base-LH

e. 100Base-TX
f. 100Base-FX WDM

g. 1000Base-CX

24,



CemeiicTBo cTaHaapToB Ethernet moziep:kiBaeT nepenady JaHHBIX Kak IO
BHTOII MeIHOII Mape, TaK H 10 ONTIYECKIIM IHIM. BEIIemiTe To
0003HaYeHIs THIIA HHTepdeiica, KOTOphle ONIICHIBAIOT Iepenady 10 BHTOIl

nape kareropmi 5 (5e) -?

Boibepute 0AMH UAK HECKO/IbKO OTBETOB:
a. T000BASE-TX

b. T000BASE-T
c. 1000BASE-LX
d. T00BASE-SX
e. T00BASE-TX
f. 100BASE-FX

25.

B cirygae HeoOXOIIMOCTH KOHIIEHTPIPOBaHIA Tpadnka (moTokn El...) 1
COBMeEIIIEHIIe €TI0 C CeThI0 0CTyIIa NaKkeTHoIl nepexaqdn Ethernet 1o/mKHED

OBITE TIPIIMEHEHEI KOHBEPTOPEI -2

Boibepute oavH OTBET:
a. ATM

b. TDM/ATM

c¢. TDM

d. FastEthernet
e. TDM/Ethernet

IHlIkana ouenuganusa pe3y1omamos mecmuposanus: B COOTBETCTBUU C
JNEUCTBYIOIIEH B YHUBEPCUTETE OaIbHO-PEUTHMHTOBOM CHUCTEMOM OLICHUBAHUE
PE3yNIbTaTOB MPOMEXKYTOYHON AaTTECTAllMK OOYYaIOIIUXCSl OCYIIECTBISETCS B
pamkax 100-OamnpbHOM IIKambl, TPH OTOM MAKCUMAJbHBIA Oamin 1o
MPOMEKYTOUHON aTTecTaluy OO0yYaroluxcsi M0 O4YHOM QopMe o00yyeHus
cocTaBisieT 36 OayioB, IO OYHO-3a0YHOM W 3a04HOU (opmam oOyuenus - 60

0amnoB (ycranosneno nonoxenuem I1 02.016).



MakcumanpHblli Ol 32 TECTUPOBAHUE MPEACTABISET COOOM Pa3HOCTh
JIBYX YMCEJ: MAaKCUMAJIbHOTO 0aia mo MpOMEXYTOYHON aTTeCTaluy IS JAaHHOU
dbopmbl  00yuenus (36 wim 60) W MakcUMaJgbHOTO Oa/ia 3a pelieHue
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auu (6).

bann, nomydeHHbli 00y4aromuMcs 3a TECTUPOBAHHE, CYMMHPYETCS C
OaJIJIOM, BBICTABIIEHHBIM €MY 3a PEllIeHHE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM
3a/1a4uu.

OO6mwmit 6am1 Mo MPOMEKYTOUHOM aTTecTallud CyMMUpYETCs ¢ Oaiamu,
MOJIYYCHHBIMA ~ OOYYalOmUMCS IO  pe3yJabTaTaM  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTH B TEUEHHUE CEMECTPa; CyMMa

0annoe nepeeooumcs 6 OUEeHKy no wkaie (yKazamov HYHCHOe: NHO 5-
0anbHOU WIKane Uuau OUXOMOMUUECKOU WIKaie) Caeoyiouum oopazom

(npusecmu 00Hy U3 08yX HUICECAEOYIOWUX MAOIUY):

CoortserctBue 100-0aJuIbHON U 5-0aJUILHOM KA

Cymma 6annoe no 100-6annvnoi wikane

Quenka no 5-oannvHoll wKaie

100-85

OTJINYHO

84-70 xopoulo

69-50 YIOBJICTBOPHUTEIHLHO
49 u meHee HEYJJOBJIETBOPUTEIBHO
NI

CoortserctBue 100-0a/UTbHON U TMXOTOMHUYECKOM IITKa

Cymma 6annoe no 100-6annvuon wkane

OQueHnKa no OUXoOmoMUUECKoll uiKaie

100-50

3a4TCHO

49 1 MeHee

HC 3a4TCHO

Kpumepuu OUCHUBAHUA pe3)ibmamoe mecmupoeanus:

Kaxxnpiii Bompoc (3aaHKe) B TECTOBOH (hopMe OLIEHHBAETCS MO JTUXOTOMHUYECKON MIKale:
BBITIOJIHEHO - 2 0aJ1J1a, He BEITIOJIHEHO - () 0a/1)10B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE
(npouzeoocmeennvie (uiu cumyayuonnsie) 3a0auu u (unu) Keic-3a0auu)

340491

Ilpouzeoocmeennasn 3aoaua No 1

Pacuét Harpy3sku PON ceTu  ropoAckoro MHUKpOpaKWoHa

MHOTO3TaXHbIX JIOMOB JJisl OIpejeJeHUss BUJA 000pyJloBaHUSI U

UHTEepdENCOoB.



Ilpouzeoocmeennasn 3a0aua Ne 2

Pacuét mnorsomenus B cetu PON ropoackoro MuUKpopaKWoHa

MHOTO3TaXHbIX JOMOB.
Ilpou3eoocmeennasn 3a0aua Ne3
PaspaboTka TOMOJIOTMU U TEXHOJOTHHU ONTHYECKOW CETHU MPOBOJAHOTO

AOCTyIIa TOpPOACKOrIO MHKpOpaﬁOHa MHOTI'0O3Ta*KHbIX JOMOB C Y4Y€TOM

BO3MOXXHOH 3alllUThl COEJUHEHU M.
Ilpouszeoocmeennasn 3aoaua Ned

Pa3pa60TKa TOIIOJIOTHUHU N TE€XHOJIOTUHU OPraHMU3dallNHU CE€THU AOCTYIIa B

JleEpEBHE.
Ilpouszeoocmeennasn 3aoaua NeS
PacuéT norsioujeHus B CETH JOCTyNaA JEPEBHU.
Ilpou3eoocmeennasn 3aoaua Ne6

CpaBHeHMe pacuéTa xapaKTepPUCTHUK Nlepesadyd MeJHbIX U BOJIOKOHHO-
ONTUYECKUX JINHUU CBA3U /I lePEBHH.
Ilpouszeoocmeennasn 3aoaua Nel
Pa3spaboTka 1 060CHOBaHUE TOMOJIOTUM U TEXHOJIOTUU OpPraHU3aluu
CeTU A0CTyNa NPOMBIIIJIEHHOTO NMPeANPUATHUA.
Ilpouszeoocmeennasn 3aoaua Ne8
PacuéTt norsiowmenud B cetu PON npoMblliieHHOT0 IpeAnpUATHUA.
IlIpouszeoocmeennasn 3aoaua Ne9
PacuéTt Harpy3ku PON ceTu npoMbILJIEHHOTO Npe A PUATHUA.
Ilpou3zeoocmeennasn 3aoaua Nel0
Pacuét u 060cHOBaHUE TOMOJIOTUU U TEXHOJIOTUU OPTaHU3aLUU CETH
JIOCTyTa PaUOHHOTO LIeHTpa.
IlIpouzeoocmeennasn 3aoaua Nell
Pacuyét Harpysku PON ceTn palilOHHOTO LIeHTpa.
Ilpouszeoocmeennas 3adaua Nel3
PacyéT norsomenus B cetu PON paloHHOTO LIeHTpa.

Ilpouszeoocmeennasn 3aoaua Neld



PacyéT U mnpoekTUpOBaHUE ONTUYECKOU MYJbTUCEPBUCHOU CETH
ZlOCTyIa KaTeIKHOTO MOCENKA.

Ilpouszeoocmeennas 3adaua Nel5

PazpaboTka cxeMbl ONTUYECKOTO MYJIbTUIJIEKCUPOBAHUSA B CeETAX
JlO0CTyIaA.

Ilpou3eoocmeennasn 3aoaua Nel6

PaspaboTka cuctemsbl ynpasseHus B ceTsax PON parioHHOTrO LieHTpa.

Ilpouszeoocmeennas 3aoaua Neli

PaspaboTka cuctemsbl ynpasJsieHus B ceTax PON parioHHOTrO LieHTpa.

Ilpouseoocmeennasn 3aoaua Nel8

Pa3spaboTka, 060CHOBaHME TOMNOJIOTUM UM TEXHOJIOTMM OpraHU3aluu
cetu goctyna 10GEPON ropoackoro paroHa.

Ilpou3eoocmeennasn 3aoaua Nel9

PaspaboTka cxeM aktuBHOro kKoJblla OADM/ROADM B pexumax
CWDM DWDM B ropoackux cetax PON.

Ilpouszeoocmeennasn 3aoaua Ne20

PaspaboTka koMmieKTaquu 060pyA0BaHUA U KabeJbHOU NPOAYKIIAU

B ceTax PON paloHa.

lkajsa oueHUBAHUS pPellIeHUs] KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOMN 3a1a4M:
COOTBETCTBHH C JIEHUCTBYIONIEH B YHUBEPCHUTETE OaUIbHO-PEUTHHTOBOM CHCTEMOW OIICHUBaHUE
pPe3yabTaTOB IPOMEKYTOUHOM aTTECTAMK O0YUYAIOIIUXCS OCYIECTBIsETCS B pamkax 100-6amipHoi
IIKAJTbI, TIPH 3TOM MaKCHUMATBHBIA 0a/l 0 MPOMEXYTOYHOM aTTecTaluu 00yJaromuXxcs Mo OYHOM
(dbopme oOydeHus: cocraBnsieT 36 OalIOB, IO OYHO-320YHON M 3a04HOU ¢dopmam oOyueHus - 60
(ycranosneno nonoxenuem [102.016).

MakcuManbHOEe KOJIMYECTBO OAa/lIOB 3a pEHICHHE KOMIETEHTHOCTHO-OPUCHTUPOBAHHOM
3a7a4d - 6 0aJUIOB.

Bann, mnonydeHHbIH O00y4arOIUMCS 3a pEHICHHE KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM
3aJ]auu, CyMMHUPYETCs ¢ OaJlIOM, BHICTABIICHHBIM €MY T10 pe3yJIbTaTaM TECTUPOBAHUSI.

OOmmii 6aymur MPOMEKYTOYHOM aTTecTallii CyMMHUpYyeTcss ¢ OayamMu, HOJy4YeHHBIMH
00y4JaromuUmMes 10 pe3ysibTaTaM TEKYIIEro KOHTPOJIS yCIIeBAEMOCTH B TEUEHUE CEMECTpPa; CyMMa
Oannoe nepesooumcs 6 OUeHKy no 5S-0annvhoil wkaie (YKA3amv HyMHcHOe: nO 5-0an1vHoll
wKane uau OUXOMOMUYECKOU WiKaae) cuedyrowum oopazom (npueecmu O00HY U3 08YX
HudICcec1e0youwux maoauuy):



CoortserctBue 100-0aJuTbHON U 5-0aJUILHOM IIKaJ

Cymma 6annoe no 100-6annvuon wkane

Quenka no 5-oannvHoll wKale

100-85

OTJINYHO

84-70 Xxopouio

69-50 YIOBJIETBOPUTEIHLHO
49 u menee HEYyI0BJIETBOPUTENBHO
nJjin

CoortserctBue 100-0a/UIbHON M TMXOTOMHYECKOM IITKa

Cymma oannoe no 100-6annvnon wikane

OueHKa no OUXOmMoOMUUECKOIl UiKale

100-50

3a94TCHO

49 1 menee

HC 3a4TCHO

Kpumepuu oyenuganus peuienus KoMnemeHmHOCHHO-0PUEHMUPOSAHHOI 3a0auu
(Hudicecnedyroujgue  Kpumepuu  OUEHKU  AGNAIOMCA  NPUMEPHBIMU U MO2YM
Koppekmupoeamucs):

6-5 ©OannoB BhIcTaBisIeTCS O00y4arolleMycsi, €CIHM pEUICHHE 3aJaud JIEMOHCTPHPYET
ryOOKoe TMOHUMaHue OOyYarImUMcs TPEJIOKEHHOH MpoOJeMbl W Pa3HOCTOPOHHEE ¢e
paccMoTpeHue; CBOOOJHO KOHCTpyHUpyemas padoTa MpeacTaBiseT coOO# JIOTHYHOE, SCHOE U IPU
3TOM KpaTKOe, TOUHOE OMHCAHME XOJa pelIeHHs 3a1aud (ITOCIeA0BaTeIbHOCTH (WM BBIOIHEHUS)
HEOOXOIUMBIX TPYIOBBIX JEHCTBUH) W (OPMYIUPOBKY JOKa3aHHOTO, IPAaBUIBHOTO BBHIBOAA
(oTBeTa); mWpHM OSTOM OOYYAOMIMMCS TPEAJIOKEHO HECKONBKO BAapUAaHTOB pEIICHUS WIIN
OpWUTHHAJBHOE, HECTaHJapTHOe pemieHne (Wi HambOonee odddekTuBHOE, WIM Hauboee
pauMoHaJIbHOE, WM ONTHUMAaJIbHOE, WIM E€AMHCTBEHHO NPABWIBHOE PEIICHME); 3ajadya pellieHa B
YCTaHOBJICHHOE MPENOJAaBaTEIIEM BPEMsI WIIH C OTIEPEKECHUEM BPEMEHHU.

4-3 6anna BBICTABIISIETCS  OOYYarOIIEMYCs, €CIIA PEUICHHE 3aa9n JIEMOHCTPHUPYET
MMOHMMaHWe OOyJaIoNIMMCS TIPEJIOKEHHOW MPOOJIEMBI; 3aJada pelleHa THUIIOBBIM CIOCOOOM B
YCTAHOBJIGHHOE TMperojaBaTeieM BpeMs; HMEIOT MecTo obmme (pa3bl U (MiIM) HECYIIECTBEHHBIC
HEJI0YETHI B ONTUCAHUU XOa pelieHus u (Win) BeIBOA (OTBETA).

2-1 6anaa BBICTABIISIETCSI  00yYaroleMycCsl, €ClI pellleHre  3aJa4d  JIEMOHCTPHPYET
MOBEPXHOCTHOE MOHUMaHHE 00YYaIOLIMMCS TIPEIIOKEHHOH MPOOIEMBI;0CyIIeCTBICHA TMOITBITKA
Ia0JIOHHOTO PEUICHUsl 3a/layd, HO TPH €€ pElICHHH AONYIIeHbl OMMOKA M (WJIM) IPEBBIIICHO
YCTAaHOBJIGHHOE TIPETNOaBaTeNIeM BpeMSL.

0 6an10B BBICTaBIIACTCS 00yUaroIeMycCsi, €CJIU pelIeHUe 3a7auu JEMOHCTPUPYET
HETIOHMMaHUe OOYYaroUIMMCSl MPEUIOKEHHON HpoOneMbl, U (WIM) 3HAYUTEIBHOE MECTO 3aHHUMAaIOT
oOmmue (pa3bl ¥ rOJIOCIOBHBIE PACCYXAEHHS, U (M) 3a7a4da He pelleHa.



