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1. [lepeyeHb KOMIETEHIIUIT ¥ HHAUKATOPOB MX J10CTUKEHUS

[Ipouiecc n3yueHus: AUCUUILIMHBI HAIPaBJieH Ha (OPMHUPOBAHUE CAEAYIOIUX KOMIIETEHIIHI:

Kox u sHaumenosanme

[IpenmectByromue 3Tamnsl

Kon u HanmeHoBaHue WHIMKaTOpa
Oran (c ykazanuem
KOMITETCHIIUHT JOCTHKECHUS
N JIACLIUTLITNH )
KOMIETeHIINH
[IK-1 Coocoben k |IIK-1.1 YMmeer Haxogurs 2 OCHOBBI TEOpHUU LIeTIEH
AKCIUTyaTaluu U | ”H(HOPMALIHIO 0 1x,2¢ (1 aTan)
Pa3BUTHIO CETEBBIX |MEPCHEKTUBHBIX Benenue Bo
w1atrGopM, CUCTEM U | TEXHOJOTHSX u OTEPALIMOHHYIO CUCTEMY
cerei nepeayu |CTaHjgaprax CHCTEM U UNIX 1x,2c¢ (1 aTamn)
TTAaHHBIX ceTed mepelayu JTaHHBIX, [TakeThl MPUKIIATHBIX
pazpabaTeiBaTh ~ CXEMBbI nporpamm 1k,1c (1 atam)
B3aUMOJICVCTBHUS 51 M EINING

nepexoja CUCTEM H ceTel
nepenayu IaHHbIX;
[IK-1.2 3naer npuHIUIIBI
OKCIUTyaTallil  CETEeBBIX
wiathopM, CHUCTEM U
ceTeil mepenayu JaHHBIX,
HEPCIICKTUBHBIC
TEXHOJIOTUU U CTaHAAPTHI
CHUCTEM U CeTeH Iepenadn
JTAHHBIX

MpOrpaMMHUpPOBaHUs 2K,3C
(1 »Tam)

OnemeHTHas 6a3a
TEJIEKOMMYHUKAIIMOHHBIX
cucteMm 2k,3c (1 aran)
CxeMoTexHuKa
TEJICKOMMYHUKAIIMOHHBIX
yCTPOMCTB 2K,4c¢ (2 sTamn)
OCHOBBI IOCTPOEHUS
MH(HOKOMMYHUKAIIMOHHBIX
cucreMm u ceteit 1k,2c (1
JTan)

Teopus cBs3u 2x,3c¢ (1
JTan)

Hanpasnsironiue cucrembl
PJIICKTPOCBS3H 2K,4¢ (2

STam)
bazml JaHHBIX B
TEJIEKOMMYHUKALHSIX

2x,4¢ (1 rtam)




[1K-2 Cnoco6en |I1K-2.1 Ymeer cobuparthb
OPOBOJIUTH  PACUETHI | U AHATU3UPOBATH
M0 TMPOEKTy ceTel, | MHpopMaIio JUTSE
COOPYKEHUM u | popMHpOBaHUS
CpEICTB TEXHUYECKOTO  3aJaHMs
UH(POKOMMYHUKAIMH | IPOEKTOB CeTel,
B COOTBETCTBUU C |COOpYKEHHI U CpelCcTB
TEXHUYECKUM WH()OKOMMYHUKAIIUAN,
3aJJaHuEM U | pa3padaThiBaTh
OCHOBHBIMH TEXHUYECKHE 3aJaHus
HOPMAaTHUBHO- MIPOEKTOB CeTel,
IPaBOBBIMHU U |COOPYXEHHH H CpEICTB
HOPMAaTHUBHO- MHOOKOMMYHUKAIIMA B
TEXHUYECKUMU COOTBETCTBUU C
TOKyMEHTaMU OCHOBHBIMU
HOPMAaTHBHO-TIPABOBBIMU
u HOPMAaTUBHO-
TEXHUYECKUMU
JIOKyMEHTaMU
[IK-2.2 3HaeT mpuUHIUIIBI
COCTaBIICHUS
TEXHUYECKUX 3aJaHuid B
COOTBETCTBUU
OCHOBHBIMH
HOPMAaTUBHO-TIPAaBOBBIMU
u HOPMAaTHUBHO-
TEXHUYECKUMU
JOKYMEHTaMH,  METOJIbI
MIPOBEJICHUSI PACUETOB IO
MpOEKTaM ceTe,
COOPYXKEHHH U CpelCTB
MH(OKOMMYHUKALIUN

OCHOBBI TEOpHUH LIETIEN
1x,2¢ (1 aTan)

AHTEHHBI U
pacnpocTpaHeHue
paauoBoIH 2K,3¢ (1 aTam)
Teopus tenerpaduka
2K,4c (2 atam)
CxeMoTexHuKa
TEJIeKOMMYHUKALMOHHBIX
YCTPOUCTB 2K,4¢ (2 Tam)

q)OpMa(BI) HpOMe)KYTO‘IHOﬁ aTTeCTalu 10 JUCHUIIINHE. DK3aMCH.

2. Iloka3aTesn, KpUTEPHUH M IIKAJIbI OLEHMBAHUSA KOMIIeTeHIN I
2.1 TlokazaTeneM OIICHWBAaHUS KOMIIETCHIIMH Ha JTare WX (OPMHPOBAHUS TIPH H3YYECHUHU
JUCLIUILIMHBI SIBJIIETCS. YPOBEHb UX OCBOEHHUSI.

[Ikama
OLIEHNBaHUI

Pe3ynbTarsl 00yueHus

Jleckpunropsl ypoBHEN
OCBOCHHS KOMIIETCHIIUN

ITIK-1.1 Ymeer HaxoIuTb I/IH(I)OpMaLII/IIO O MMCPCIICKTUBHBIX TEXHOJOTHUAX U CTAHAAPTAX CUCTEM U ceTen
nepeaaun JaHHbIX, pa?,pa6aTI>IBaTI> CXEMbI BSaHMOHeﬁCTBHﬂ " nepexonaa CUCTEM U ceTei nepcaauun

JTAaHHBIX
Ymeer: Haxoauth uHPopMmanuio o | Ha 6a30BoM ypoBHE ymMeeT HaxOIUTh
Huskuit NEPCIIEKTUBHBIX TEXHOJOTHAX U | “HPOPMALIUIO O MEPCHEKTUBHBIX
(noporossii) CTaHJapTax CHCTEM M CETeH MNepefadH | TeXHONOMMAX H CTAHAAPTaX CHCTEM M
yPOBEH JHHBIX, pas3pabarbIBaTh CXeMBI | CeTel Mepesiatn JaHHbIX, pas3pabarbIBaTh
B3aUMOJICUCTBUSL M IEpeXofa CHCTEM M | CXEMBbI B3AMMOJIECHCTBHS U MEPEX0aa
CeTel nepenayu JaHHBIX; CUCTEM U CETEH Nepeayu JaHHbIX
Ha cpennem ypoBHE ymeeT HaXOIUTh
MH(POPMAIIHIO O MEPCTIEKTUBHBIX
Cpennuit TEXHOJIOTUAX U CTaHJApTax CUCTEM U
YPOBEHb ceTel mepenavn JaHHBIX, pa3padaThIBaTh
CXEMBbI B3aUMOJIEHCTBUSA U ITEpexo/1a
CUCTEM U CETEH Nepeayu JaHHbIX
Bricoknii Ha BBICOKOM ypOBHE ymM€€eT HaXOJIUTh




YpOBEHb

MH(OPMALIHIO O TEPCIEKTUBHBIX
TEXHOJIOTHSIX U CTaHJapTaX CUCTEM U
ceTeil rmepenayn JaHHBIX, pa3padbaTbIiBaTh
CXEMbI B3aUMOJICHCTBUSA U MEepexo/ia
CUCTEM U CEeTel mepenayu JaHHbIX

[1K-1.2 3HaeT npUHLIHUIIBI SKCILTyaTallul CETEBBIX MIATGOPM, CUCTEM U CETEH mepeiadu TaHHBIX,

185

CIICKTUBHBIC TCXHOJIOI'MH U CTAHAAPTHI CUC

TEM U CeTeH Nepeiadn JaHHbIX

Huzknii

(TTOpOTrOBBIiN)

YpOBEHb

Cpennuit
YpOBEHb

Bricokuii
YpOBEHb

3naer: IIPUHLIUIIBI JKCIUTyaTaluu
CeTeBBIX IIAaTGOpM, CHCTEeM H CeTel
repefayd  JaHHBIX,  IIEPCIIEKTUBHBIC

TCXHOJIOTUHU U CTAHAAPThI CUCTEM U cerei
nepeaadn JaHHbIX

Ha 0a3oBoM ypoBHE 3HAaeT NPUHLHUIIBI

JKCIUTyaTallill  CETEeBBIX  IIaTdopm,
CHCTEM M CeTell IMepefayd JaHHBIX,
NCPCICKTUBHLIC TEXHOJIOTUH n

CTaHJIapThl CHUCTEM U CETEeH Iepenayu
JaHHBIX

Ha cpennem ypoBHE 3HA€T NPUHIUIIBI

SKCIUTyaTallil  CETeBBIX  IIaTdopm,
CHCTEM M CeTell IMepefayd JaHHBIX,
NCPCICKTUBHLIC TEXHOJIOTUH n

CTaHJIapThl CHUCTEM U CETEeH Iepenayu
JAaHHBIX

Ha  BbICOKOM  ypOBHE  NPHHLUIIBI
OKCIUTyaTallill  CETEeBBIX  IIaTdopm,
CHCTEM M CeTell Imepefayd JaHHBIX,
HePCIICKTHBHBIE TEXHOJIOTUH U

CTaHdapTbl CHUCTEM H ceTe nepcaadun
JaHHBIX

[1K-2.1 Ymeer cobupaTh U aHAIM3UPOBATh UH(OpMALHIO I (POPMUPOBAHUS TEXHUUECKOTO 3alaHHs
IIPOEKTOB CETEH, COOPYNKEHUI U CpesICTB UHPOKOMMYHUKALIUN, pa3padaTbiBaTh TEXHUYECKUE 3adaHUS
IPOEKTOB CeTeH, COOPYKEHUH U CPEeICTB UH(POKOMMYHUKALIUN B COOTBETCTBUH C OCHOBHBIMU

HOPMAaTUBHO-IIPABOBBIMHA ¥ HOPMATUBHO-TEXHUYECKUMU JTOKYMEHTAMH

Huzskunt

(moporoBbIit)

YPOBEHb

Cpennuit
YPOBEHB

Bricokuit
YPOBEHb

Ymeer: coOupaTb U aHAIU3UPOBATH
uHpopManuio A (POpPMHUPOBAHUS
TEXHUYECKOTO 3a/laHusl MPOEKTOB CETEM,
COOPYXKEHHUI u CpEACTB
MH(POKOMMYHHUKAIHH, pa3pabarbIBaTh
TEXHUUYECKHUE 3a/laHusl MPOEKTOB CeTell,
COOPYKEHHU I U CpPENCTB

MH(POKOMMYHUKALIUA B COOTBETCTBUH C
OCHOBHBIMM HOPMAaTHUBHO-IIPABOBBIMH U
HOPMAaTHUBHO-TEXHHUYECKUMHU
JIOKyMEHTaMU

Ha 6a30BoM ypoBHE ymeeT cooupars u
aHATM3UPOBATh WH(POPMALIHIO IS
(hopMHUPOBaAHUS TEXHUUECKOTO 3aJaHHsI
MPOEKTOB CETEN, COOPYKEHHI U CPEICTB
MH(POKOMMYHHUKAINH, pa3pabaThiBaTh
TEXHUYECKHE 3a/IaHUs TIPOEKTOB CETEH,
COOPYKEHMU U CPEICTB
WH(POKOMMYHUKAIUI B COOTBETCTBUH C
OCHOBHBIMH HOPMaTHBHO-TIPABOBBIMU U
HOpPMaTHBHO-TEXHUYECKHUMU
JOKYMEHTaMHU

Ha cpennem ypoBHe ymeeT codupars u
aHaJTM3UPOBATh NH(POPMALIUIO IS
(hopMUpOBaHMS TEXHUUECKOTO 3aJJaHUs
IIPOEKTOB CETEH, COOPYKEHUI U CPEICTB
MH()OKOMMYHUKAIIHH, pa3padaThIBaTh
TEXHUUYECKUE 3aJJaHUsI IPOEKTOB CETEM,
COOPYKEHHI U CPEICTB
MH(POKOMMYHUKAIUI B COOTBETCTBUU C
OCHOBHBIMH HOPMATHBHO-TIPAaBOBBIMU U
HOPMAaTHUBHO-TEXHUYECKUMH
JIOKYMEHTaMu

Ha BbICOKOM ypOoBHE ymMeeT coOUpaTh U
aHAJIM3UPOBATh HHPOPMAITUIO IS
(hopMHUPOBAHUS TEXHUYECKOTO 3aJaHHs
MPOEKTOB CETEN, COOPYKEHHI U CPEJICTB




3. Metoauyeckue MaTepuaJbl, onpeaesiionye npoueaypbl OeHMBaHUSs
[Ipouiecc oneHWBaHWS 3HAHWW, YMEHH, HAaBHIKOB © (MJIM) OMbBITAa JACSITEIHHOCTH,
XapaKTepU3yIOMIMUX ATanbl (OPMUPOBAHUSA KOMIIETEHIIMM, MpeacTaBieH B Tabnuuax mno ¢opmam

o0yueHus:

Tun 3auarus

Tema (pa3aen)

OueHoYHEBIE
CpecTBA

nepeaadn JaHHbIX

IIK-1.1 YMmeeT HaxoauTh HHGOPMAIUIO O MEPCIEKTUBHBIX TEXHOJOTUAX U CTAHAAPTaX CUCTEM U
CeTell mepenayn aHHbIX, pa3padaThiBaTh CXEMbI B3aUMOJICHCTBHUS U TIEPEX0/ia CHCTEM U CeTel

HCKYyCCHS
Jlekusa Bce pasnensl IUCIUIIINHBL A
pasil mch DK3aMeH
Otuer 110
1abopaTOpHON
JlaGopaTopHas [IpoTokon curnanuzanuu R 1.5 pa6OIT) . p
abora
P DK3aMeH
Otuert 110
[IpakTHueckoe Pacuer 06beMa KOMMYTAIIMOHHOTO 00OPYAOBAHUS MPaKTUYECKUM
3aHsATHE Tenedonunas Harpyska 3aHATUAM
DK3aMeH
CaMocTosTeIbHas
aGoTa Bce pasnensl TuCIUILITAHBL DK3aMeH

ITK-1.2 3naeT npUHIMIIBI SKCILTyaTalluy CETEBBIX MIATGHOPM, CUCTEM U CETEH mepeiadu TaHHBIX,
MEePCIEKTUBHBIE TEXHOJIOTMH M CTAHJIAPTHI CUCTEM U CETEH Mepeaaun JaHHBIX

OCHOBBI aBTOMAaTUYECKOM KOMMYTAIIUH.
Mexuns OcHOBBI TeOpHHU TeneTpapuKa. [luckyccus
CTpyKTypa TeJIeKOMMYHUKAIIMOHHBIX CETEH. DK3aMeH
Cetb noctyma.
Otuer o
TexHonoruu aOOHEHTCKOTO JI0CTyIa .
JlaGopaTopHas nmabopaTopHO
[TpoToxon curnanmzanuu R 1.5
pabota pabote
®opmats! curHanbHbIx ennHul B OKC Ne7
DK3aMeH
Otyer o
[IpakTHyeckoe Pacuer o6beMa KOMMYTAITMOHHOTO 000PYJOBAHUS MPaKTUYECKUM
3aHATHE Teneponnas Harpy3ka 3aHATUSIM
DK3aMeH
CamocTosTenbHas
Bce paznensl qUCHUIUIMHBL DKk3aMeH
pabota

MK-2.1 YMmeer coOupats ¥ aHAIM3UPOBATH HH(POpMAIHIO TSt HOPMUPOBAHHS TEXHUIECKOTO
3aJjaHMsl IPOEKTOB CETEH, COOPYKEHUH U cpeiCTB MH(POKOMMYHHKALIUN, pa3pabaThiBaTh
TEXHUUYECKHE 3aJJaHUs IPOEKTOB CETEM, COOPYKEHUN U CpeACTB UH(POKOMMYHHUKAIIUI B

COOTBETCTBUH C OCHOBHBIMU HOPMAaTHBHO-IIPABOBBIMU M HOPMATUBHO-TEXHUYECKUMU

JIOKYMEHTaMHu
Juckyccus
Jlekuums Bce paznenbl AucuuIuIMHbI SK3AMCH
Otuer no
JlaGopaTopHas TexHomornn aOOHEHTCKOTO JOCTYIIA nmabopaTopHOH
pabota ®opmatsl curHanbHbIX ennHul B OKC Ne7 pabote
DK3aMeH
Otuer no
[IpakTrueckoe Pacyer 00beMa KOMMYTaIIMOHHOTO 000PYIOBAHUS MIPAKTHYECKUM
3aHATHE Tenedonnas Harpyska BaHATUAM
DK3aMeH




JOCTYITHOCTHU
4.. Harpy3ka B3auMOICMCTBHS ABYX
cTaHUUi, Jpn

5. Hons abornentoB MSAN ot
oOmero uncina HomepoB MSAN:

50 55 | 60 | 65 | 58 | 70 | 63 | 52 | 40 48

) 09 |089[091]092| 09 |091|089|092| 09 | 0,89
a) MaccoBbIX 01 |011]009]|008| 01 |009]|011|008| 01 | 0,11
0) KOpIOpaTUBHBIX

6. Jlons aboHEHTOB
HIXPOKOTIOJIOCHOTO JIOCTYTa
ADSL2+ ot 001Iero Kojimmyecrsa

nopros ADSL2+ MSAN 0,699 |0,700|0,701 0,698 | 0,702 |0,699|0,700|0,698(0,699| 0,700
a) MaccoBbIX 0,301 |0,300|0,299 0,302 | 0,298 | 0,301 |0,300|0,302{0,301| 0,300
0) KOpIOpPaTUBHBIX

7. KonnuectBo abonentoB MSAN ¢ 10 9 8 7 6 5 4 8 . 10
yciyramu [P-TV

8. Emkocts ['TC, ThIC. HOMEPOB 310 | 289 | 278 | 257 | 226 | 295 | 304 | 268 | 307 | 290
9. Kon-Bo ATCK 10 |12 |12 |10 9 |10] 8 | 9 | 10| 12

5 KoHTpOJIbHBIE BONIPOCHI:

5.1 Ilepeuncnaute METOIbI OCTPOEHUS CETEN.

5.2 OT 4ero 3aBUCHUT METOJ] IOCTPOCHUSI ceTei?

5.3 Ot 4ero 3aBUCUT HyMepalus Ha CETH?

5.4 Tlo kakOMy MIPUHLUITY MOTYT coenuHsTcst Mexny coboit PATC B paitonupoBannoii [ TC?

5.5 Toscuute cocraB HoMmepa Ha I'TC ¢ y3namu ucxomsaumx (YUC) u Bxoasumx cooOIeHmit
(YBC).

5.6 Kakue BUbl COEAMHUTENBHBIX JIMHUI UCIOIb3YIOT HA BHYTPU30HOBBIX CETSIX?

6 MeToaguueckne peKoMeH AU

6.1 Pa3zpadoTka cxeMbl OPraHH3alHU CBS3H

Heo0xoauMocTh peKOHCTPYKIIMU aHAJIOTOBBIX CTAHIIMM CBsi3aHA ¢ OOIIeH TeHIEHIUEe pa3BUTHUs
TENIEKOMMYHUKAIITMOHHBIX KOMIUIEKCOB, BBIPQXKCHHOM B KOHICIIIIUM TIepexoaa OT TPAAUIIMOHHONU CETH
CBSI3M C KOMMYTaIlMel KaHaloB K ceTd cBs3u cienyromiero nokonerus (NGN — Next Generation
Network).

CymectBytomas ['TC — cetb ¢ y3namu Bxomsumx coobmienuii (YBC). Ha cetn opranuszoBano
HECKOJIBKO Y3JIOBBIX paiioHOB, mpumep pacnpenenenus PATC (OC) no paitoHam u 1iaHa HyMeparuu
I'TC nokazansl B Tabmuiie 2.

Tabnuua 2 — Ilnan Hymepauuu ['TC

VY3en Hnpnexcel PATC (OC) Cucrema o0opyioBaHuUs Hywmepanus
PATC (OC) 21 ATCK 210000 ... 219999
YBC2
PATC (OC) 29 ATCK 290000 ... 299999
PATC (OC) 31 ATCOII 310000 ... 319999
VYBC3
PATC (OC) 36 ATCOII 360000 ... 369999
PATC (OC) 41 ATCD 410000 ... 419999
VYBC4
PATC (OC) 46 ATCD 460000 ... 469999

IIpumep cxembl opraHu3anuu cBs3u 1 cety ¢ Y BC noka3aH Ha pucyHke 1.

[Tpu BHEeapeHUN UPPOBBIX CUCTEM KOMMYTAIIMM B aHAJIOTOBBIE CETH MOSBISETCS BO3MOXKHOCTD
OpraHM3allK CBA3M MEXY Pa3HbIMU y3JIOBBIMH palioHAMH 4Yepe3 TPAH3UTHBIE Y3JIbl JBYXCTOPOHHETO
neiictust YBUC (y3nmbl Bxoasmux-ucxomsaumx coodmenuit), uimu OIITC (omopHO-TpaH3UTHBIE
cranuun). [lpumep cxemsl opranuzanuu cBs3u 1 cetd ¢ OIITC nmokazan Ha pucyHke 2.
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Pucynok 1— Cxema opranuzauuu cBsa3u I'TC ¢ 0fHOCTOpOHHUMU TPaH3UTHBIMU y3JIaMU
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or0C72,21..28,
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OC (PATC) 31

K AMTC
K AMTC

OC (PATC) 29 OC (PATC) 36
/

.
Pucynok 2 — Cxema opranuzanuu cBsizu ['TC ¢ 1ByXCTOpOHHMMH TPaH3UTHBIMU y3JIaMU
6.2 Murpanus ceTu Ha 6aze THOKOro KOMMyTaTopa

HeO6XO,[[I/IMOCTL MOACPHU3AIUU Teﬂe(l)OHHOIZ CCTHU O6y0HOBJII/IBaIOT CJICAYIOIUC TCHACHIIUN:
— pocCT 00BEMOB T'OJIOCOBOTO Tpa(pm(a, nepeaaBacMoro 1o MakCTHLIM CCTAM;
— pocCT o0Bema Tpa(pm(a I/IHTepHCT H CT'0 MPECBLINICHUC HAl T'OJIOCOBBIM;



— pOCT KOHKYPEHIIMU Ha PBIHKE TPATUIIMOHHBIX YCIYT CBS3H: Tele(OHWH, JOCTyma B CETh
WHTepHeT, apeH/1bl KaHaJIOB U JIp.

— Uneanbnast ctparerus mepexona TenegonHoi cetm K NGN MoxeT OBITh IpeacTaBlICHA
CIEAYIOUIMM MOPSAJIKOM AEHCTBUI onepaTopa:

— MEXIyHapoaHas M MEXIYyropojaHas TeJepOHHbIE CETH MEpPEeBOJIATCS Ha KOMMYTAaLHUIO
MaKETOB;

— BCE KOMMYTAIlMOHHBIE CTAHIIMM MECTHBIX CETEH 3aMEHSAIOTCS KOMMYTaTOpPaMH MaKeTOB;

— TEXHOJIOTUU KOMMYTAIUH ITAKETOB BHEJPSIFOTCS B CETH AOOHEHTCKOTO JIOCTYIIA;

— TEXHOJIOTUU KOMMYTAITUH ITAKETOB MIPUMEHSIFOTCS B 000PYIOBAaHHH ITOJIb30BATEIICH.

Ha nmpaktuke Takas crpaTervs He HpUMEHUMA MO CIAEAYIOIHUM IPUYUHAM:

1) moreHnuanpHble aOOHEHTHI HE OYAYT JKJaTh OKOHYAHUS TIpoIlecca MOJACPHU3ALNU
UHQPACTPYKTYPBI CETH OT BEPXHETO J0 HUKHETO YPOBHEH;

2) na yposae MLK (MexnyHapoaubix 1neHTpoB kommytanun) 1 AMTC BHenpenue nuppoBbix
CUCTEM KOMMYTAlUU IPOU30LUIO OTHOCHUTEIBHO HEJABHO, MO3TOMY HX 3aME€Ha Ha KOMMYTATOPBI
MaKEeTOB MPUBEJET K MOTEPE MHBECTULIUNA OllepaTopa.

JlanHble TpUYUHBL CTUMYIUpPYIOT BHeapenue texHojoruii NGN mnepBoHayalibHO Ha YpOBHE
MmecTHbIX cerell (I'TC u CTC).

Murpanuss I'TC x cetu NGN MoxeT ocymiecTBIsSTHCS pa3iMYHBIMH CIHOCOOAMH, KOTOpPbBIE
MOYHO OTHECTH K OJHOM M3 YETHIPEX OCHOBHBIX CTPATETUM:

— co3aanus «octpoBoB» cetu NGN;
— 3amemenune cetu I'TC cetpro NGN;
— co3nmanue BeigeaeHHoN cetd NGN;
— co3nanne HajoxxeHHo# cet NGN.

Iloozomoeumenvnoiit 3man. Mectupie ctaniu (OC — OKOHEUHbIE CTAHIMHM) UCKIIOYAIOTCS U3
TPOIl u Bca uX (QYHKIUMOHANBHOCTH pACHPEACNICTCS MEXKAY OCTaBUIMMUCS CTAHILUSMU.
[lonp30Barenbckue MOIYJIM JOCTyHa W CETU JOCTYyNa TaKXKe HPUCOSAMHSIIOTCS K OCTaBIIMMCS
MECTHBIM CTaHLIMAM. MoOJynu HOCTyna CTAHOBATCS YAAJEHHBIMU IOJb30BATEIbCKUMU MOIYJISIMU
noctyna (pucyHoK 3).

upokoe pacnpoctpanenne Ha coBpeMeHHbIX [ TC u CTC abonentckue menuanuito3dsi AMIII
(AG — Access Gateway), KOTOpbIe CITOCOOHBI MOJICPKUBATH TEXHOJIOTHIO KOMMYTAI[MH KaHAJIOB C
BiioueHneM B omopHyio ATC mo creiky V5.2 uiam ke TEXHOJIOTHI0O KOMMYTAallid TaKeTOB,
B3anMOJIeHCTBYS ¢ THOKMM KoMmMyTatopoM cet NGN (pucyHok 4).

ABoHenTckue
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TpOrN/ISDN ABOHEHTCKKE
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ceTn gocTyna

ABoHeHTCKk1e
Moaynm,
ceTh gocTyna
GOHEHTCKME

MoAaynu,
ceru gocryna

— MMonk30BaTENLCKME NAHHLIE
— =— — —  Cwruanusaumua ’
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ABOHEeHTCKIe
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ABoHeHTCKne
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YIATC cern aocryna

OC — oxoHeuHas CTaHIHS
TY — TpaH3uUTHBIN y3el
YIIATC - yupexnenuecko-npounsBoactsenHas ATC



Pucynox 3 — IMoaroroButenbHbii dTan murpamnun K NGN
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BC — Gasosag cTanimg

NBC — nokannnas BUUHCTHTENLRA CeTh

MK — nepconansumii koMmbimep
TA — Tenedonnnii annapar

YMATC - yupeuciessecko-nponisosictacktas ATC

(Access Gateway) — nutro3 gocTymna
ADSL (Asymmetric Digital Subscriber Line) - acumMerpuynas uudpoBas
aOOHEHTCKasl JINHUS )
SDSL (Symmetric High-bit rate Digital Subscriber Line) — cumMerpuuHas
BBICOKOCKOPOCTHAs HU(ppOoBasi aOOHEHTCKAs! TMHUS
Pucynok 4 — Cetb noctymna Ha 06a3e aDOHEHTCKUX MeIHaILII030B

Cuyenapuii 1 — TpOII/ISDN u NGN cocywecmeyrom na nauanvnoii cmaouu

Haunbonee nmpennoururensubiii cuenapuii murpannd K NGN mpennonaraer cocymecTBoBaHue
cereit TGOII/ISDN u NGN B nepexoauslii nepuo. B 3ToM ciydae Murparus ocymecTBiseTcs 3a ABa
mara (pUCyHOK 5):

ITaz 1 HexoTOpbie MECTHBIC CTAHIIMK 3aMEHSIOTCS nuTto3aMu aoctyna (AG — Access Gateway).
Best GyHKIIMOHATBHOCTh MECTHBIX CTAHIIUN MEPEHOCUTCS Ha MUTIO3BI JOCTYTA U THOKHI KOMMYTATOpP.
Bce monb3oBarenbckue MOIynU AOCTyMA noaktoyatoTes kK AG.

Illaz 2 OcraBmyecss MECTHBIE CTAHIIMM 3aMCHSIIOTCS TLTI03aMH  JIOCTyHa. TpaH3WTHBIC
KOMMYTAaTOpbI YAANSIOTCS U3 CETH, MpH 3ToM uX (YHKIUU ympasieHus nepenarorcs B CS. B cetpb
BBOJIITCS cuTHaNIbHBIE UTI03bI (SG — Signaling Gateway) u meauanniro3sl (MG — media-gateway).
SG obecreunBatoT 0OMEH CHTHANBHBIMH cooOmieHusiMu, a uepe3 MG mepenmaercs TOTOK
MOJIb30BATEIHCKUX JTAHHBIX.
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Pucynok 5 — Bapuant murpanuu TPOIT k NGN

I'nOkuit kommyrarop (Softswitch, xontpomnep meamanuttozoB MGC) B mokymenrax MCD-T
Ha3bpIBaeTCs cepBepoM o0paboTku Bb3oBoB (CS — Call Server).

6.3 O0ocHoBaHue He0OX0aMMOCTH peKOHCTpyKunu PATC

Poccuiickuil peIHOK yCIIyr CBSI3M NepexuBaeT nepuoi OypHoro pocra. Ilpu sTom oOiiee yucio
a0OHEHTOB YBEIIMYUBACTCS M paCIIUpPsIETCs CIEKTp mpeanaraeMbix yciuyr. CoBpeMeHHbIe TpeOoBaHuUs
K CeTAM CBA3U CIEAYIOUIETO IOKOJEHUs 3aKIIOYAIOTCA B BO3MOXKHOCTH ONTHMAJIBHOM INeperadu
roJ0coBOro Tpaduka, Tpadhuka JaHHBIX, CO3JAHUS U MPEIOCTABICHUS HOBBIX CEPBHCOB, B CHIDKEHUU
pacxoloB Ha KaIllUTAJbHOE CTPOUTEIBCTBO W OINEpPAMOHHBIE M3JEPKKH II0 CPaBHEHUIO C
CYILECTBYIOIIUMHU CETSIMU CBA3U.

B Hacrosmee BpeMsi pa3BEpHYTO 3HAUYMUTEIBHOE KOJMYECTBO TPAJULIMOHHBIX CETEH CBS3H,
nostomy npu crpoutenbcTBe ceTd NGN 1enecooOpa3Ho ydUTHIBaTh BO3MOKHOCTH CYIIECTBYIOIIETO
000py/I0BaHUS U HCIOIb30BATh SBOITIOIMOHHBIN MEPEX0/1 K CETAM CIIEIYIOIIEro MOKOJICHUS.

s pexoncTpykiuu cymectyromiei [ TC (pucynku 1, 2) BeIOpaH clieHapHil COCYIIeCTBOBAHUS
cereit TOOII/ISDN u NGN B mepexoansiii nmepuoj. Bo3MoXHOCTh Takoro BapuaHTa 0OYCIIOBJIEHA



HanuyreM yxe cymectByromieir cetn Gb Ethernet mns Beixoma or PATC (OC) Ha TpaH3WUTHBIN y3ell.
Murpanus TpagunronHoi cetd K NGN npu jaHHOM MOJIXO0J€E OCYLIECTBIISIETCA 3a [1Ba 1l1ara:

1) oxkoneunsie ctanuu (PATC) 3amMeHSIOTCS Ha MYJIBTHCEPBUCHBIC Y3JIbI IIHMPOKOIIOJIOCHOTO
noctyna. B nmanHom mpoekte paccmartpuBaercs 3ameHa PATC XX na y3en nmocryma MSAN,
peanu3yronuii GyHKIMH MITI03a JOCTyIa U THOKOT0 KOMMYTAaTopa;

2) Ha CJIenyoIleM Iare OCTaBIIMECS OKOHEYHBbIE CTAHIUHU 3aMEHSIOTCS HUTI03aMU JOCTYIIA.
Tpan3utHble y37bl YAQIAIOTCS M3 CETH U WX (YHKIUH YOpPaBIEHUS MEpeNaloTcs T'HOKOMY
KOMMYTaTopy.

s pexonctpykiuss PATC (OC) ¢ xomom (YZ) BbIOpaH MYJIBTHCEPBHUCHBIA y3€] JIOCTYIIA
MSAN Si 2000 V.6 B cooTBeTCTBHH C TPCOOBAHHUSIMHU:

1) obopynoBaHue AOKHO OBITH HAJEKHBIM U BBICOKOTEXHOJOTHYHBIM, T.e. 00ecleynBaTh BCE
MOCTIeTHUE TEXHOJIOTUH TEIEKOMMYHUKAIUH;

2) 06opyaoBaHUE JOHKHO ObITh OJJHOTUITHBIM JIJIsl BCEH CETH;

3) cerp JAoKHA OBITh MAKCHUMAQJIBHO OTKPBITOM [UIs JajdbHEWIIEro pacHIMpeHHus C
MUHUMAaJIbHBIMU 3aTPAaTaMu;

4) nomkHa 00eCcIeYrBaThCS BO3MOXKHOCTD CO3JIaHUS €IIUHOTO LIEHTPA YIPABJICHUS CETHIO.

Bcem mepeuncieHabiM TpeboBanusmM orBedaet obopynoBanue MSAN. MSAN Si 2000 V.6 —
warpopMa BBICOKOTO KJlacca, KOTOpas COBMECTHO C OCTAJIbHBIMU CETEBHIMH M CEPBEPHBIMHU
KOMIIOHEHTaMH  obecrieunBaer  mpenocraBieHue  ycayr  IP-remeponun  (VOIP),  IP-TV,
BBICOKOCKOPOCTHOM  MHTEpHET, BBICOKYI0O  MH(POPMALMOHHYIO  0€30IacHOCTh, a  TaKkKe
JOTIOTHUTENbHBIE BUABI oOcyxuBanus ([IBO), Tunossie 11t 1upoBbIX cUCTEM KOMMYTaIUU:

— COKpallleHHBI Habop HOMEPa;

— MOBTOPHBIN BBI30B aOOHEHTa Oe3 Habopa HoOMEpa;

— 3amnpeT BXOSIICH U UCXOASIIEH CBATH;

— BPEMEHHBIN 3aMpeT BXOAAIIEH CBATH;

— mepeapecanys BXOSIIETr0 BEI30Ba HA YKa3aHHBI HOMED;

— mepezaya BhI30Ba,

— mepeaJda BpI30Ba Ha aBTOMH(OPMATOP WIIH OTIEPaATOPY;

— YBEJIOMJICHHE O MOCTYIIJICHUHA HOBOTO BHI30BA,

— HaBEJIEHUE CIIPAaBKU U KOH(EPEHII-CBSI3b TPEX A00OHEHTOB;

— MOUCK 37IOHAMEPEHHOT'O BBI30BA U JIp.

6.4 Onpenesienne Ynciaa JHHAR
Omnpenenenue yncia JMHUHN B IMydke Ipou3BoauTcs 1o popmyne O'lenna:

V, =a¥, + 43, (1)

rae Y, —Harpyska HampaBJIeHHUS,

a,f — xko>hUIMEHTHI, onpenensieMble B 3aBUCUMOCTH OT BEJIMYMH MOTEPh U dPHEKTHUBHOM

JOCTYMHOCTH (Tabnuua 3).
JlJ1s pacCUMTaHHOTO My4yKa coeAMHUTENbHBIX JuHUM B Bapuante ¢ YBUC (OIITC) neobxoaumo
OTIPEJIENIUTh €ro MPOMYCKHYIO CIIOCOOHOCTH 10 (hopmyIe:

_V, x64

=——— Mbum/c 2)
1024

rje 64 — CKOpOCTh Mepeaadn JJIs OJTHOTO Pa3rOBOPHOTO KaHaIa (JIJ11 OCHOBHOTO MU(POBOro KaHasa),
Kowur/c.

Tabnuma 3 — Koaddunuents! «, S

P =0,001 P =0,002 P =0,003 P =0,005 P=0,01
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18 1.47 6.3 1.41 5.8 1.38 5.5 1.34 5.2 1.29 4.5
19 1.44 6.6 1.38 6.0 1.36 5.7 1.32 5.4 1.27 4.7
20 1.41 6.9 1.36 6.3 1.34 5.9 1.30 5.6 1.25 4.9
21 1.39 7.1 1.34 6.5 1.32 6.1 1.28 5.8 1.24 5.1
22 1.37 7.3 1.32 6.7 1.30 6.3 1.27 6.0 1.23 5.3
23 1.35 7.5 131 6.9 1.28 6.5 1.26 6.2 1.22 5.5
24 1.33 7.7 1.30 7.1 1.27 6.7 1.25 6.4 1.21 5.6
25 131 7.9 1.28 7.3 1.26 6.9 1.24 6.6 1.20 5.7
26 1.30 8.1 1.27 7.5 1.25 7.1 1.23 6.8 1.19 5.8
27 1.29 8.3 1.26 7.7 1.24 7.3 1.22 7.0 1.18 5.9
28 1.28 8.5 1.25 7.9 1.23 7.5 1.21 7.2 1.17 6.0




[Tponomxkenne Tabauibl 3

I P =0,001 P =0,002 P =0,003 P =0,005 P=0,01
El

a B a yij a yij a B a p

30 1.26 8.9 1.23 8.3 1.21 7.9 1.19 7.5 1.16 6.2

32 1.24 9.3 1.21 8.7 1.20 8.2 1.18 7.7 1.15 6.4

34 1.22 9.7 1.20 9.1 1.19 8.5 1.17 7.9 1.14 6.6

36 1.21 10.1 1.19 9.5 1.18 8.8 1.16 8.1 1.13 6.8

6.5 PacyeT mapameTpoB y3Jia 10CTyna
Pacder nporyckHOH CIIOCOOHOCTH y3J1a

CtpykTypHBIH cocTaB aDOHEHTOB y3Jia JOCTYIa OMPEACISETCS B COOTBETCTBHH C MCXOJHBIMHU
JTAaHHBIMHU.

KonuyectBo aOOHEHTOB ceTH OOIIETO IMOJIb30BAaHHS (MAacCOBBIX AOOHEHTOB) ONPENENSIETCS I10
dhopmyie:

Ny =Py xN, (3)

rae P, — 10Js MacCOBBIX ADOHEHTOB;
N — eMKOCTb y371a JOCTYTIA.

KonuyecTBO KOprOpaTUBHBIX a00HEHTOB OIpeesieTcs mo Gopmyre::
N, = pg xN, (4)

rae Py — A0 KOPIOPAaTUBHBIX a0OHEHTOB;
N — eMKOCTb y371a JOCTYTIA.

Pe3ynbrarhl pacueToB KoamdecTBa aODOHEHTOB MO KaXAOMY BUY YCIYT CBOJSTCS B TaOIHILy 4.

Tabnuna 4 — KonmuecTBo aOOHEHTOB 10 KKJOMY BUIY YCIYT

[IpoexkTupyemsblii 00beM

Ycenyra J
BBOJMMON MOIITHOCTH

[TpoexkTupyemas eMKOCTb, HOMEPOB BCETO,
B TOM YHCJIE!

-MacCCOBBIX a0OHEHTOB

-KOPIIOPATHUBHBIX a0OHEHTOB

HpeI[OCTaBJ'IeHI/Ie IIHUPOKOITIOJIOCHOTO IMOPTOB JOCTYIIa BCCTO,
B TOM YMCJIC HJIA.

-MacCCOBBIX a0OHEHTOB

-KOPIIOPaTUBHBIX a0OHEHTOB

[Tpenocrasnenue ycayr IP-TV, aGoHeHTOB Bcero

KoncrpykruBao MSAN cocrout u3 cexkuuit MEA emkocteio mo 1024 HOomepa. KommuectBo
cexiit MEA omnpenensiercs no ¢popmyie:

Nyen = N /1024, (5)

Jlnist BBITIOJTHEHHSI pacyeTa Harpy3kd MYJbTHCEPBHCHOTO y3i1a JOCTYIA TPUHSTHI CIEIYIOIINE
JOMYLICHUS:

1) yciyru nmepeaayy JaHHBIX, BKITIOYAs TOCTYII K pecypcam MHTepHeT, KOHTEHT-ITPOBaiiIepoB U
noctyn K kopnopatuHbiM IP VPN:



— JIOJIs OTHOBPEMEHHBIX MOJIKIIIOUEHUI cper MacCOBBIX a00HEeHTOB — 0,2;

— cpenuuii Tpaduk, npuxomsmuiics B UHH wa omHoro maccoBoro aboHeHta — 256 kOut/C
(«HUCXOIAMINIAY), TpaQHUK OT MAaCCOBOTO aOOHEHTA («BOCXOISIIHIN) MPEHEOPEKUTETHHO MaJ;

— cpenuuii Tpaduk, npuxosamuiics B YHH Ha oxHoro koprnopatuBHoro abonenta — 1 Mowut/c.
Tpaduk koprnopaTUBHOr0 aOOHEHTA SABJSETCSI CHMMETPUYHBIM;

2) yeayru IP-renedonun (VOIP):

— KonuyecTBO aboHeHToB IP-tenedonnn paBHo koamuecTBy aboneHToB MSAN;

— tpaduk oxHoro 3BoHKa IP-teneponnnu (kogex G.711) — 0,09 Moéut/c;

— JIOJIs OTHOBPEMEHHBIX 3BOHKOB a00HEeHTOB IP-Tenedonuu — 0,07,

— tpaduk [P-renedonunn sABISETCS CHMMETPUYHBIM;

3) yciyru «Buaeo o tpedoBanuto» (VOD) He nmpeaocTaBisitOTCA U MMOATOMY HE YUHUTHIBAIOTCS;

4) ycnyru Tenesemanus (IP-TV) u «Buaeo no pacnucanuio» (NVoD):

— tpaduk oxnoro kanana IP-TV, onnoii ceccun NVoD (MPEG-2) — 4 Mowut/c.

Jus  obecniedyeHuss mapaMeTpoB KadectBa oOcmyxkuBanus (QoS), HEOOXOAUMBIX st
MIPEIOCTaBIICHUS] 33JaHHOTO KOMILJIEKCA YCIYT, MPEAbSBIAIOTCS CIEAylollue TpeOOBaHUA: pe3epB
MPOMYCKHOM CIOCOOHOCTH y371a JJOJDKEH COCTABIATH HE MeHee 25%.

Pacuer Tpaduka ycnyr mepenaud AaHHbIX. Pacuer Tpaduka HpoM3BOAUTCA OTIEIBHO ISt
kaxnoi cekuu MEA emkocthio 1024 HOMepa. AOGOHEHTHI Pa3HBIX KATETOPUH paclpeneiieHbl 10
CEeKIUsM PaBHOMEPHO (10 BOo3MOKHOCTH). Pacnipenenenue abonentoB no cexkuusim MEA mokazaHo B
Tabmuie 5.

Tabnuna 5 — Pacnpenenenue aboneHToB 1o cekuusim MEA

Homep cexuuu KosmyecTBo a00OHEHTOB KosimyecTBO a0OHEHTOB C yCIyraMu
MEA MacCOBBIX KOPITOPATHUBHBIX IP-Tenedonnn IP-TV
00 1024 1
01 1024 1
XX 1024 1
Tpaduk MaccoBbIx a0OHEHTOB (HUCXOSIINI) ONpeaenseTcs mno Gopmyre:
T =N, x256x%0,2, Koum/c, (6)

rae N, - — KOJIN4ecTBO MacCOBBIX A0OHEHTOB € IINPOKOMOIOCHBIMH yciyramu B cekuuu MEA;

256 — cpennwuii Tpaduk, npuxosiuiics B YUHH Ha onHoro maccoBoro aboHneHTa, KOUT/C;
0,2 — 107151 OTHOBPEMEHHBIX TOIKITIOYCHHUH Cpeii AaOOHEHTOB.
Tpaduk xoprnopaTUBHBIX A00OHEHTOB (CUMMETPUYHBII) orpeiensercs 1no Gopmyie:

T = Nyopy x1024, Kbum/c, (7)

rac NKOPH — KOJIMYCCTBO KOPIIOPATUBHBIX a0OHEHTOB C MU POKOIIOJIOCHBIMHU YyCIIYIaMU B CCKIIMU
MEA;

1024 — cpenuuii Tpaduk, npuxomsmuiics B YHH Ha onHoro koprnopatuBHoro abonenta, Kour/c.
Pesynbrathel pacyeToB Tpaduka yciIyr nepeaadyu JaHHBIX IS Kakaoi cekiuun MEA cBoasTcs B

Tabnuiy 6.

Tabnuua 6 — Tpaduk yciayr nepeaayul JaHHBIX

Tpaduk ycnyr nepenaym 1aHHBIX

Howmep cexkuun MEA

T., Kour/c Ty, Kout/c

00

01




XX

Bcero:

Tpaduxk ycnyr IP-renedonunu (VOIP) — Tpaduk cuMMETpHUHBI OonpeaeseTcs mo Gopmyie:
Tyor = Nyea 0,07 x0,09x1024, Koum/c, (7)

rae Naes— emxocts MEA (1024);
0,07 — nonst oMTHOBPEMEHHBIX 3BOHKOB aboHeHTOB |P-Tenedonnm;
0,09 — tpaduk omHoro 3BoHKa IP-Tenedonnn, Mourt/c.
Tpaduk ycnyr teneBemanus (IP-TV) u «Buaeo mo pacnucanuro» (NVoD) onpenensiercs 1mo

dbopmyre:

Tiprv= Niptv x4 <1024, kbum/c, (8)
rae Niptv — KoaumdecTBO aOOHEHTOB, MoJNb3yromuxcs ycayramu tenesemmanus (IP-TV) u «Bugeo mno
pacnucanuo» (NVoD);

4 — tpaduk ogHoro kanana IP-TV, Mowut/c.
Pesynberatel pacuetoB Tpaduka ycayr IP-teneponum , tenesemanus (IP-TV) u «Bumeo mo
pacnucanuio» (NVoD) ans kaxnoi cexumu MEA cBoasitcs B Tabnuiy 7

Tabmuna 7 — Tpaduk ycayr IP-tenedonuu, IP-TV u NVoD
Tpaduk, k6ut/c
IP-Tenedonnn IP-TV

Howmep cexuun MEA

00
01

0X
Bcero

CymmapHblIil TpaduK MpeIoCTaBIIeMbIX YCIIYT M0 HANIPaBJICHUSIM ONpeaensercs no Gpopmymnam:
-Tpa(UK «BOCXOAIIUI ONpenensercs no Gopmye:

Tsocx =T +VOIP, Kbum/c, (9)
-TpauK «HUCXOASIIUN» onpeaensercs no Gopmyse:

Towex =Ty + T + Ty + T oy » Koum/sc, (10)

Pe3ynbTathl pacdeToB CyMMapHOTO TpaduKka MpeqoCTaBIsSEMBbIX YCIYT MO HANpaBIECHUSM IS
kaxnoi cexkunn MEA cBoasiTcs B Tabmuiy 8.

Tabmuma 8 — CymmapHbIi TpaduK YCIYT 110 HaNpaBIeHUSIM

CymMmapHbIil TpauK Npe1oCTaBIsIEMbIX YCIYT

Howmep cexuun MEA
T socx, KOUT/C T tnex, KOUT/C

00
01

XX




\ Bceero: \ \

C yderom obecrieueHUsT HEOOXOAMMOTO pe3epBa W 3aBeIOMOTO MPEBBIMEHUS Tuuex HAA Tgocx,
MHUHHMAaJIbHAS TIPOIMYCKHAsI CIIOCOOHOCTh MYJIbTHCEPBUCHOTO y3ia noctyma MSAN ompenensercs mo

bopmyre:

T = T o x1,25)11024, M 6um/e, (12)

[1K-2 CnocoOeH MpOBOANTE pacdeThl II0 IPOEKTY CETEH, COOPYKEHWI W CPEICTB
UHGOOKOMMVYHUKAIIMI B COOTBETCTBUU C TEXHUYECKHM 3aJaHHUEM Y OCHOBHBLIMU HOPMATHUBHO-
[IPABOBBLIMU U HOPMATUBHO-TEXHUYECKUMU JOKYMEHTAMU

JladopaTopHas padora Nel
I[Iporoxoa curnanuzanum R 1.5

1 Heabp pa6orsl: M3ydeHue mpoueccoB OOCIYKMBAaHHUS BBI30BOB LU(MPOBBIX CHCTEM
KOMMYTaIIUHU 110 TIpoTokory R1.5.

2 Jluteparypa:

2.1 Tonpamreiin b. C. Cuctembl koMmyTanun : yueOHuk it By3oB / b. C. ['onpamrreiis. - 2 u3z.
- CIIb. : BXB-IletepOypr, 2014. - 314 c. - DnexTpoHHOe U3aaHue. - Pexxum noctyna: https://ibooks.ru.

2.2 Manun A.A. Cuctembl kKoMMyTanuu. [IpUHIMIOBI ¥ TEXHOJIOTMH TMAKETHOW KOMMYTaIlUU
[DnexkTpoHHBIH pecypc] : yuebHoe nocobue / A.A. MaHuH. - DIEKTPOH. TEKCTOBbIE JaHHBIE. - POCcTOB-
Ha-Jlony: CeBepo-KaBka3ckuii ¢uaunan MOCKOBCKOIO TEXHHYCCKOIO YHHBEPCHUTETa CBS3U U
unpopmaruku, 2016. - 108 c. - 2227-8397. - Pexxum noctyna: http://www.iprbookshop.ru/65644 . html.

3 IloaroroBka Kk padore:

3.4 TToaroroBuTtk OJIaHK OTYETA.

3.1 OtBeTHTh Ha BOMPOCHI JJIs AOITyCKa K pabore:

1 Yro Takoe curHaNIM3AIHSI TPOTOKOJ CUTHATN3AIU?

2 Kakue obnacT MprMEHEHHsI CUTHAJIM3AIMK BKITIOYAeT B ce0st 00CIyKMBaHNUE BbI30Ba?

3 Ha kakue rpynmbl oApa3ieNsstoTcsl CUTHAIIBI, TIepelaBaeMble 10 TenedOHHbIM KaHanam?

4 Kaxuie Kofipl UCIIOJIb3YIOTCS B CYILIECTBYIOIIMX CUCTEMAX CUTHAIM3ALUU?

5 TTosIcCHUTB OpraHM3aLio B3aUMO/ICHCTBUS OKOHEYHOT'O0 YCTPOHCTBA CUCTEMOM C KOMMYTAIIHH.

6 Kakwue criocoOsr HaOOpa HOMEpa UCIOJIB3YIOTCS Ha Tee(OoHHOM ceTh?

8 B uem cymHocTh METO/1a pealn3alii CUCTEM CUTHAIM3AIMU «U3 KOHIIA B KOHEI»?

9 B 4eMm CymHOCT METO/1a peaTM3alii CHCTEM CUTHAJIM3AINN «OT 3BEHA K 3BEHY»?

10 IosicHuTs LUKIIOBasA CTPYKTYpa I poBoro noroka B crannapre MKM-30?

11 IlosichuTh, KaKUM 00pa3oM, OpraHU3yeTCs iepeada CUTHAIBHON MH(OpMAIIUK CUCTEME
curHanmm3anuu 2BCK?

12 Tlo xakuM npr3HAKaM KIaCCU(PUITMPYIOTCS IIPOTOKOIIBI CUTHAIN3AIIUN TOKAMH TOHAIBHBIX
4acToT?

4 OcHoBHOe 000py/I0BaHNE:

4.1 JlaGopaTopusl, coaepxaiiias nepcoHaaIbHble KOMITBIOTEPHI.

4.2 Onepanuonnas cucrema Windows.

4.3 AnmnapatHo-niporpaMmmMusblii kommiieke COTCBU-Y.

5 3apanue:

5.1 Ucnonb3ys annapatHo-nporpammusiii koMiuiekc COTCBU-Y BeIMoaHUTE cieayromee:

- OTKPBITH anmnapaTHo-nporpamMmubiii komruiekc COTCBU-VY, BBecTH: g0ruH - MO, mapoisb -
demo.
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5.2 Ucnonb3ys anmapatHo-niporpamMmMHubiil koMmruiekc COTCBHU-Y BeIMONIHUTE MOJETUPOBAHNE
CIEAYIOIINX COCAUHEHUM:
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Pucynok 3 - BeInonHeHre MOICITMPOBAHUS B allllapaTHO-IIPOTPAMMHOM
rkoMmiutekce COTCBU-Y

- cocraButh MSC cueHapuii MECTHOTO BBI30BAa C HCIIOJNIB30BAaHUEM IIPOTOKOJA OOMEHa
TuHeWHbIMU curHanamu 1o 2BCK 0gHOCTOPOHHHMX COEAMHUTENBHBIX JIMHUM M JE€KaJAHOTO KOJa, JUIs
nepeaayn afpecHoi nHpopMaIMK Ha CETH C MATH3HAYHOW HyMepalueil: - K cB000HOMY abOHEHTY,
or6oii B. — kakue cooOIeHst 1 B KaKoW MOCIe10BaTeIbHOCTH JIOJDKHBI NepeaBaTbes (COeMHEHNE
ycranapnuBaetcs ot aboneHta ATC A k abonenty ATC B - 12354);

- cocraBuTh MSC crenapuii mepegaud perucTpoBoi MH(OPMAIMM MPU MECTHOM BBI30BE C
HCIOJIb30BAaHNEM IPOTOKOJIa UMITYJIbCHBIM YEIHOK Ha CETU C MITU3HA4YHOM Hymepanueil. AOoHeHT B
cBoboneH. Kakume cooOmeHuss W B KAakoM TMOpPAJIKE JIOJDKHBI IepefaBaTbes (COeIUHEHHE
ycranaBimBaetcs ot aboHenTta ATC A k abonenty ATC B — 12354, HaGop HOMepa OCyIIECTBISETCS B
IIPEJOTBETHOM COCTOSIHUM);

- nepex Bamu wacte MSC cuenapusi, ¢ ucrions3oBanneM curaanmsanmu AOH, Hanpumep, npu:
ycranoBiennu coenunenus: or ATC k AMTC o 2BCK. 3anonnute coobmenne AOH B cooTBeTcTBUM
C HAalMOHAIBHBIM CTaHIapTOM (coequHeHHe ycTaHaBiuBaercs oT aboneHta ATC A 13365, ¢
Kareropueil -1, Kox 30HBI MATU3HAYHOM HymHpanuu-43, mpueM KojarpaMMbl OCYILECTBIISETCS B
UJeabHBIX YCIOBHSX C IEPBOM NepeJaHHOH KOMOMHALINN)

6 Conep:xanue oTuera:

6.1 Llens paGoOTHI.

6.2 [IncbMeHHBIE OTBETHI HAa BOTIPOCHI JOITyCKa.
6.3 Pe3ynbTaThl BHIOTHEHUS 3aJaHHA.

IIpuMep THIIOBBIX BOIPOCOB K 3K3aMEHY:
1 Ionsarue o6 unpopmanuu. OcHoBHBIE GYHKIMU U (HOPMBI IBUKEHUS nHPopMmanuu. CpencTBa
WHPOPMAIIMOHHON e TeTbHOCTH. [1oHATHE HHPOPMAIMOHHON CHCTEMBI U CHCTEMBI DJIEKTPOCBSI3H.
2 Knaccudukanus cereir cBsizu. llepBuuHble ceTH (TpAaHCIOPTHBIE CETH), HUX COCTaB M
CTpyKTypa. TuroBble KaHaIbl U TPAKTHI HEPBUYHON CETH (TPAaHCIOPTHOM ceTr). BTopuuHble ceTu.
3 Cucrema TenedonHoi cBs3u ob1miero nons3oBanus (CThOIT).



4 XapakTepucTHKa pa3IUYHBIX CIOCOOOB TOCTPOCHUS TPATUIUOHHBIX KOMMYTHPYEMBIX
TeneoHHBIX ceTei. X TOCTOMHCTBA M HEJOCTATKH.

5 Tomnosioruu MOCTPOCHUSI MECTHBIX TEIC(POHHBIX CETEH.

6 IlocTpoeHre BHYTPU30HOBBIX CETEH.

7 TlocTpoeHHe MEXIYTOPOTHON TeneOHHOU CETH.

8 Ilonstne u knaccupukamuss cucteM Hymepanuu. OCHOBHBIE TpeOOBaHUS K CHCTEME
nymepanuu. CpezactBa oOecmedeHUss CHCTEMbl HyMmepaluu. MexXIyHapoJHble CTaHAapThl H
PEKOMEH ALY 110 CUCTEMAaM HyMEPALIUH.

9 CtpyKTypa HAIIMOHAJILHOTO IJIaHa HyMepaluu B TesnegonHoi cetn PD. CTpykTypa MECTHOTO,
30HOBOT'0, MEX1YTOPOJHOIO U MEXIYHAPOIHOTO HOMEPOB. EMKOCTB cCTEMBbI HyMepaluu.

10 Kimaccudukanmsi CHCTEM CUTHAU3AIIH.

11 CnocoOsI epeauu ¥ KOAUPOBAHUS CUTHAJIOB.

12 Curnanuzanus 2BCK.

13 O6mekananpHas cucrema curaanuzanun OKCNe7. DneMeHTH! 1 pesKUMBbI pPa0OTHI CETH.

14 AnropuTMbl YCTaHOBJEHMSI COCIMHEHUN TPU UCHOJIH30BAHUU PA3IUYHBIX CUCTEM
CUTHAJIM3aL1H.

15 Crpykrypa curnanbhbix equaui; OKC Ne7. MeToabl 3a1IuThl CUTHAIBHBIX €IMHUILI.

16 OOmme TOHATHS W  ONpEINCNICHUS]  CUCTEMbl  KadecTBa  (DYHKIIMOHHPOBAHUS
TEJICKOMMYHUKALIMOHHONW ceTH. TexHuueckue HOPMBI Ha TMOKa3aTelu OOCITYKHBaHHS B CETIX C
KOMMyTalue KkaHaioB. PacrpeneneHue mnorepb. OIEKTPUUYECKHE IapaMEeTpbl KaHAJIOB CBA3H.
Pacnipenenenue 3aryxanus. [lokazarenu HaJeKHOCTH U UX HOPMBI.

17 OcHoOBHBIE TIOHATHS CTPYKTYPHOU HamexHOCTH cereil. CBOICTBa 00bEKTa, OMpeAesIomne
ero HajiexHocTh. KoauimeHT roroBHOCTH 00BEKTA.

18 Monenu certeil CBsI3U ISl KCCIICAOBAHUS CTPYKTYPHOU HA/IG)KHOCTH CETH CBSI3H.

19 TlokazaTenu CTPYKTYpHOM HAAEKHOCTH U METOIbl MX pacueTa. CrnocoObl MOBBIIIECHUS
CTPYKTYpPHOM HaJIe)KHOCTH CETHU CBSI3H.

20 OOmue NPUHLHUIBI U 33aJa4d CUCTEMbl YIpaBJICHUS TeIeKOMMYHUKauusMU. OCHOBHBIE
[IOJICUCTEMBI CUCTEMBbI YIpaBieHUs (II0JCUCTEMBI YIIpaBJIEHUs CPEACTBAMU M€pelayl U KOMMYTAallUH,
KauecTBOM, MOTOKaMHU COOOILEHUH, pecypcaMu CeTH).

21 Kiaccudukamus METONOB yIpaBJICHUS MOTOKAaMH COOOLIEHWH B ceTH. MeTton penbedoB.
Penwed i-oro y3na, matpuna pensedoB Ri u marpuna mapiipyroB Mi.

22 CniocoOslI yripaBieHuUs pecypcaMu TPpaHCIIOPTHOM ceTu. [locenoBaTenbHbIi U mapauieIbHbINA
METO/]Ibl paclpeesIeHNs] KaHaJIOB TPAaHCIIOPTHOM CETH.

23 OcHOBHBIE 3Tanbl MPOEKTUPOBAHUS COOPYKEHUHM CBA3M. MareMaTHdecKue MOJENHU CETeH.
OCHOBHBIE XapaKTEPUCTUKH CETEN CBS3H.

24 TlocTaHOBKa 3a/la4y aHAJIU3a U CHHTE3a CeTel CBS3U. AHAINU3 U CUHTE3 ceTeil 6e3 00XO0IHBIX
HaIlpaBJICHUMN.

25 AHanus 1 cuHTe3 ceTeil ¢ 00XOIHBIMH HaIlpaBJICHUSMHU.

26 IlocTraHoBKa 3a7a4uu pacipeieNeHus KaHalIOB IEPBUYHOMN CETH.

27 llepcniektuBbl pa3zButus cereil. COBpeMEHHbIE TEXHOJOTHUU TPAHCIOPTHBIX ceTell W cerei
J0CTyTa.

28 Cetu cBsa3u cnenyromiero mokojieHus (NGN — (Next Generation Network). OcHoBHbIE
3JIEMEHTHI ceTH. YpoBHeBas Mozeinb NGN, ocHOBHbIe (yHKIIMU YpOBHEH. Pacripenenenue neMeHToOB
CETH 10 YPOBHSIM.

29 Konnenuusi Softswitch. ®yHKIMOHANbHBIE MIOCKOCTH ATAJOHHOW apXUTEKTYpbl TMOKHX
KoMMyTaTopoB. CeTeBoe okpykeHue Softswitch.

30 Ocnossl TexHosoruu IMS (IP Multimedia Subsystem).

IMpumep 7K3aMeHAIMOHHOTO OUJIETA

®denepanbHOE areHTCTBO CBA3U
Ypanbckuii TEXHUYECKUH UHCTUTYT IK3aMeHALMOHHbLIH OUJIeT YTBEPXIALO:
CBSI3U M UHPOPMATHKH ((puran) No 21 3aB. kadenpoit MOC
OI'bOY BO "Cubupckuii
rOCyIapCTBEHHBIN YHUBEPCUTET no gucruinie KOMMYTallMOHHBIE | «__ » 20 1.
TEJIEKOMMYHHUKAIUNA U CUCTEMBI
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1 Bapuantel BrmodeHuss YATC (PBX) pasnoit emxoctu B TOOII. Opranuzanusi y3ioB
BEJIOMCTBEHHBIX TEIC(POHHBIX CTAHIIHA. .

2 CereBbie wunTepdeiicel [ICK. Bzaumopeiicteue IICK ¢ omnorumasiMu ATC u ¢
aHaJIOrOBBIMU cucTeMaMu komMmyTauuu. [Iporokosnsl B3aumoneiicteus LICK ¢ ATCK.

3 CunresupoBate MIIK 64x128 MeTonoM [E€KOMIO3MIMU IO BBIXOJAM, MCIIONb3Ys
MynbTUmiekcopel  64x1. Tloscuute npounecc kKommyrauuu K, (S, 1) = Ky, (Ses . t4)

HCIIONB3YS aAPECHOE 3allOMUHAroIIee YyCTpoicTBO (A3Y).

5. BaHK KOHTPOJBHBIX 3aJaHUIl W HHBIX MAaTEPUAJIOB, MCIOJb3yeMbIX B Mpolecce
MPoueaypP TeKYIIero KOHTPOJISA H MPOMEKYTOYHOI aTTecTalun

[IpencraBier B  27MeKTpOHHOW  WHGMOpMaIMOHHO-0Opa3oBarenbHO cpene mo  URL:
http://www.aup.uisi.ru.
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