IMpuioxkenue 1 k paGoueii nporpamme
1o aucuumInHe « KoMMyTanuoHHbIe CHCTEMbI»

DemepanibHOE areHTCTBO CBA3ZH
YpanbCekuil TEXHUYECKHI HHCTUTYT ¢Bsi3u M uH(opmaTuku (unuan) PI'BOY BO «Cubupckuii
rOCY/apCTBEHHBIM YHUBEPCUTET TEICKOMMYHHKALINIA
1 uaopmaruxu» B r. Exarepundypre (YpTHCH Cubl'YTH)

YDUABCKIA TEXHUHECKWIA

g / UHCTATYT CBSI3N
‘ 1 UHGOPMATHKMA

COTJIAGOBAHO YTBEPmﬂAio

MK YuaebHoro ynpapaeHus ,[lupelcrop YpITUCH CubT'YTH
e A H. bensikoBa T

7 20207

ONEHOYHBIE CPEJCTBA
TEKYWEIO KOHTPOJISE
H NPOMEXKYTOYHON ATTECTATIHH

'It
10 MCIHILIHHE «KOMMYTaluHOHHbIE CHCTEMbI) .Ss
JUTSL OCHOBHOIT [IpO(bf:CCHOHaJH:HOH o0pa3oBaTe/IbHOI TTPOrpamMMsbl n@ HAIpPaBJICHHUIO

11.03.02 «MupoxoMMyHHKAMOHHBIE TEXHOJIOTHH H CHCTeMwCBsnu»
HAIPaBJIeHHOCTD (MPOPHIIb) — — MH(POKOMMYHUKALIMOHHBIE CETHIM CHCTEMBI,
KBauukanus — 6axkanasp,

thopma oOydeHust — 3a0uHas,

rojl Havyasia MOATOTOBKH (110 yueGHOMY IUIaHy) — 2()1

G A R i aﬁwﬁ{»‘:’,ﬂaﬁéﬂo

A A

ExarepunOypr — 2020



Ipunoskenue 1 k padoyeii nporpamme
no qucuumInHe « Kommyrainmonnblie cucreMb»

denepanbHOE areHTCTBO CBSI3U
VYpanbckuii TEXHUYECKUI HHCTUTYT cBsA3H U uHpopmatuku (punuan) GPI'BOY BO «Cubupckuit
rOCY/1apCTBEHHBI YHUBEPCUTET TEICKOMMYHHKALIUI
u uapopmatuku» B . EkarepunOypre (YpTUCHU Cubl'YTN)

YPOAABCKNNA TEXHNHECKUI
MHCTUTYT CBS$I13M
N MHGOPMATHKMN

Y

COT'JTIACOBAHO YTBEPXJIAIO

HavansHuk YueOHOTO yripaBieHUS Hupexrop YpTUCHU Cubl'YTU
A H. bensxosa E.A Mununa

« » 20 T « » 20 1.

OHNEHOYHBIE CPEACTBA
TEKYIMIETI'O KOHTPOJA
U NPOMEXYTOUHOM ATTECTALIUU

o nqucuuiuinae «KoMMyTauMoHHbIE CHCTEMbD)
JUIsl OCHOBHOM NpodeccruoHalbHOM 00pa30BaTeIbHONW MPOTrpaMMBbI 110 HAaIIPaBJICHUIO
11.03.02 «1H(pOKOMMYHHUKALIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U»,

HarnpaBJIeHHOCTh (Mpo¢puiib) — — MHPOKOMMYHUKAITMOHHBIE CETU M CUCTEMBI,
KBaJM(pUKaus — GaKanasp,
dbopma oOyueHus — 3a04uHasl,
roJ1 Havaja MoJAroToBKH (1o yuedHomy rany) — 2019

ExatepunOypr — 2020



1. Hepeqenb KOMIIeTeHIU 1 HHAUKATOPOB UX JOCTUKCHUSA

[Tpouecc HampaBlieH Ha

KOMIIETEHIINN:

HN3YUCHUA

JUCLUILINHGI

dhopmupoBaHue

CIIETYIOIINX

KO,I[ N HAUMCHOBAaHHEC

Ko n HammenoBanue
WHJIMKATOpa

[IpenmecTByromIMME FTAIBI

Oran (c ykazanuem
KOMITETCHIIUHT JOCTHKECHUS
N JTUCITUTLIINH )
KOMIIETeHIINH
[IK-1 Cnocoben «k |IIK-1.1 Ymeer HaxomuTh 2 OcCHOBBI TEOpUU 1eneH
PKCIUTYaTaIluu U | MtH(pOPMAIIHIO 0 1x,2¢ (1 aTam)
Pa3BUTHUIO CETEBBIX |MEPCIIEKTUBHBIX Brenenue Bo
m1atGopM, CUCTEM U |TEXHOJOTHSIX u OIEPAI[MOHHYIO CHUCTEMY
cerei repeayn |CTaHgaprax CHCTEM U UNIX 1xk,2c¢ (1 aTan)
TaHHBIX ceTell mepenayu JaHHBIX, [TakeThbl MPUKIIATHBIX
pa3palaTeiBaTh  CXEMBI nporpamm 1k,lc (1 atam)
B3aWMOJICVICTBUS u R EINING

repexoaa CUCTEM U CEeTei
nepeaavn JaHHbIX;
[IK-1.2 3HaeT mpUHIUIIBI
JKCIUTyaTallid  CETEBBbIX
mwiarpopM, CHCTEM H
ceTel mepenayu JIaHHbIX,
IIEPCIEKTUBHBIC
TEXHOJIOTHM U CTaHAAPThI
CHUCTEM U CeTeH Iepeadu
JTAHHBIX

porpaMMupoBaHus 2K,3¢
(1 sTam)

OnemeHTHas 6a3a
TEJIeKOMMYHUKAIIMOHHBIX
cucteMm 2k,3c (1 aran)
CxeMOoTexXHuKa
TEJIEKOMMYHHKAITHOHHBIX
yCTpOCTB 2K,4¢ (2 aTam)
OCHOBBI IOCTPOEHUS
UH(POKOMMYHUKAITMOHHBIX
cucteMm u ceteit 1k,2c (1
dTam)

Teopus cBs3u 2x,3c¢ (1
dTam)

Hanpasnsironiue cuctembl
JIEKTPOCBA3U 2K,4¢ (2

STam)
bazml JaHHBIX B
TEJIEKOMMYHUKALHUSIX

2x,4c (1 rtam)




[1K-2 Cnoco6en |IIK-2.1 Ymeer cobupartb
MPOBOAWTH  PACUETHI | U aHaATU3UPOBAThH
0 TMPOEKTy ceTel, | uHpopMaIio TUTSE
COOPYKEHUI u | GopMHpOBaHUS
CpEICTB TEXHUYECKOTO  3aJaHMUs
WHPOKOMMYHHUKAIIMH | IPOEKTOB CeTel,
B COOTBETCTBUU C |COOpYKEHHI U CpelCTB
TEXHUYECKUM WH()OKOMMYHUKAIIAH,
3aJlaHuEM U | pa3padaThiBaTh
OCHOBHBIMH TEXHUYECKHE 3aJaHus
HOPMAaTHUBHO- MIPOEKTOB CeTei,
MPaBOBBIMU U |COOPYXEHHH M CpEICTB
HOPMAaTHUBHO- WH(DOKOMMYHUKAIIMA B
TEXHHUYECKUMU COOTBETCTBUU C
TOKyMEHTaMHU OCHOBHBIMU
HOPMAaTUBHO-TTPABOBBIMHU
u HOPMAaTUBHO-
TEXHHYECKUMU
JOKYMEHTaMHU
[1K-2.2 3HaeT npUHITUIIBI
COCTaBIJICHUS
TEXHUYECKUX 3aJaHuil B
COOTBETCTBUU
OCHOBHBIMH
HOPMAaTUBHO-ITPAaBOBBIMHU
u HOPMaTUBHO-
TEXHHYECKUMU
JTOKYMEHTAaMH,  METO/IbI
MIPOBEICHUST PACUETOB TIO
[pOEKTaM CeTen,
COOPYXEHHH U CpEICTB
WH()OKOMMYHUKAIIUN

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

AHTEHHBI U
pacnpocTpaHeHue
paauoBoJH 2K,3¢ (1 aTam)
Teopus tenerpaduka
2k,4c (2 aTam)
CxeMoTexHuKa
TEJIeKOMMYHUKALMOHHBIX
YCTpOMCTB 2K,4c¢ (2 3Tan)

CDOpMa(LI) HpOMC)KyTO‘-IHOfI aTTeCTallvuu 1O JUCHUIIIMHE. DK3aMCH.

2. Iloka3zaTe/n, KPpUTEPHH M IIKAJIbI OLIEHNBAHUS KOMIIeTEeH U
2.1 TlokazaTtenem OLEHHBAHUSA KOMIIETEHIMM Ha 3Tane ux (GOPMHUPOBAHUS MPU U3yYECHUU
JUCITUIUIMHBI SIBJIIETCS YPOBEHb MX OCBOEHHUSI.

[MIkamna
OIlIEHMBaHUSI

PesynpTaThl 00y4yeHus

[eckpunrops! ypoBHEH
OCBOCHHS KOMIETESHIIUI

[TK-1.1 YMmeer HaxoQuTh HHPOPMAIIHIO O IEPCIIEKTUBHBIX TEXHOJOTUSAX U CTAHAapTaX CUCTEM U
ceTell epeiauM JaHHbIX, pa3padaThIBaTh CXEMbI B3aUMOCHCTBUS U MIEPEX0a CUCTEM U CETeil

nepeayn JaHHbIX

Huzkuit
(TIOporoBbIit)
YpOBEHb

Cpennuit
YpOBEHb

Ymeer: Haxoauth WHPOPMAIUIO O
HepCHeKTI/IBHBIX TCXHOJIOTHUAX nu
CTaHJapTax CUCTEM U CETel nepenadu
JIAHHBIX, pa3zpabaThIBaTh CXEMBI
BSaHMOﬂCﬁCTBHﬂ )41 Hepexolla CUCTEM U
ceTeil mepenayn IaHHbIX;

Ha 6a30BoM ypoBHE yMeeT HaXOAUTh
HH(pOpPMAITHIO O IEPCTIEKTUBHBIX
TEXHOJIOTHSX U CTaH/IapTaxX CUCTEM U
ceTeil mepenadn TaHHbIX,
pa3pabaTbIBaTh CXEMBI
B3aMMOJICICTBHS U NEPEX0/a CUCTEM U
CeTel mepeaadyn TaHHbIX

Ha cpennem ypoBHE ymeeT HaXOOUTh
MH(POPMALIHIO O MIEPCIIEKTUBHBIX
TEXHOJIOTHSIX U CTaHJapTaxX CUCTEM H




Bricokuii
YPOBEHb

ceTeil mepenayu TaHHbIX,
pa3pabaThiBaTh CXEMBbI
B3aMMOJICICTBHS U NEPEX0/a CUCTEM U
CeTel mepeIayn TaHHbIX

Ha BBICOKOM ypOBHE yMeeT HaXOIUTh
MH(POPMALIHIO O EPCIIEKTUBHBIX
TEXHOJIOTHSX ¥ CTAHIAPTaX CUCTEM H
CeTel mepenayn TaHHbIX,
pa3padaThIBaTh CXEMbI
B3aUMOJICHCTBHUS M MIEPEX0Jia CUCTEM H
ceTeil mepeiaun TaHHbIX

[1K-1.2 3HaeT NpUHIMIIBI SKCIUTYaTalluy CETEBBIX IIAT(GOPM, CHCTEM U CeTel Iepeaayn JaHHbIX,
IIEPCIEKTUBHBIE TEXHOJIOTMU U CTAHIAPThI CUCTEM U CETEU Nepeadn JaHHbIX

Huskuit
(TTOpOTOBBIHN)
YpOBEHb

Cpenauit
YPOBCHB

Bricokuii
YPOBEHb

3naer: IIPUHIUIIBI 9KCILTyaTalluu
CeTeBBIX IUIATHOPM, CHUCTEM M ceTei
nepeaayn JaHHbIX, TICPCIICKTUBHBLIC
TEXHOJIOTUM W CTaHAApPThl CUCTEM H
ceTel mepeaadyn TaHHbIX

Ha 6a3oBoM ypoBHE 3HAET MPUHIUIIBI
SKCIUTyaTallid  CETeBbIX IIaTdopm,
CUCTEM M CETeH Iepeladd JIaHHBIX,
MEPCIIeKTUBHBIC TEXHOJIOTHH u
CTaH/JapThl CUCTEM U CETel mepenaydu
JAHHBIX

Ha cpenneM ypoBHE 3HaeT MPUHUMUIIBI
SKCIUTyaTallid  CETeBbIX IIaTdopm,
CUCTEM M CETeH Iepeladd JaHHBIX,
MEPCIEKTUBHBIC TEXHOJIOTUH u
CTaHJapThl CUCTEM U CETel mepenaydu
JTAHHBIX

Ha BBICOKOM ypOBHE NPUHIUIIBI
OKCIUTyaTallMM  CEeTEBbIX IIAaTGopM,
CUCTEM M CETeH INepeladd JIaHHBIX,
MEPCIEKTUBHBIC TEXHOJIOTUH u
CTaHJApTHl CUCTEM M CETEW Iepenadu
JAHHBIX

[TK-2.1 Ymeer coOuparh U aHANU3UPOBATh HHPOPMAIHUIO AJ1s1 GOPMUPOBAHUS TEXHUUECKOTO
3aJJaHUs [IPOEKTOB CeTel, COOPYKEHUH U cpelICTB MH(POKOMMYHMKALIU, pa3padaThIBaTh
TEXHUUYECKHE 3aJJaHUs IPOEKTOB CETEM, COOPYKEHUH U CpeACTB UH(POKOMMYHHUKAIIUI B

COOTBETCTBUH C OCHOBHBIMU HOPMAaTHBHO-IIPABOBBIMU M HOPMATUBHO-TEXHUYECKUMU

JIOKYMEHTaMH1

Huzkuit
(TIOporoBbIit)
YPOBEHb

Cpennuit
YpOBEHB

YMmeer: cobupaTb W aHaJIU3UPOBATH

uHpopManuo g GOpPMUPOBAHUSA
TEXHUYECKOTO  3aJaHusl  MPOEKTOB
CeTei, COOpPYXEHHH U  CpPEICTB

UH(POKOMMYHUKAINHI, pa3pabaThiBaTh
TEXHUYECKHE  3a/JlaHus  TPOEKTOB
CeTeM, COOpPYXKEHUH M  CpEACTB
MH()OKOMMYHUKALIUA B COOTBETCTBUU
c OCHOBHBIMH HOPMaTHBHO-
IIPaBOBBIMU u HOPMAaTUBHO-
TEXHUYECKUMHU JOKYMEHTaMHU

Ha Ga3zoBoM ypoBHE ymeeT coOupartsh U
aHAJIM3UPOBATh UHPOPMAITUIO A5
(bopMHpOBaHUS TEXHUUECKOTO
3a/1aHMs IPOEKTOB CETEN, COOPYKEHHM
U CpeCTB MH(POKOMMYHHUKAIIHA,
pa3pabaThIBaTh TEXHUUECKUE 3aJIaHUS
IIPOEKTOB CETEHN, COOPYKEHUN U
cpencTB HHGOKOMMYHUKAITHI B
COOTBETCTBUU C OCHOBHBIMHU
HOPMAaTHUBHO-IIPABOBBIMHU U
HOPMAaTUBHO-TEXHUYECKUMU
JOKyMEHTaMU

Ha cpennem ypoBHE ymeer coOupaTh U
aHAJIM3UPOBATh HHPOPMALIUIO IS
(bOopMHPOBAHUS TEXHUUECKOTO
3aJJaHus IPOEKTOB CETEH, COOPYKEHUH




Bricokuii
YPOBEHb

U CPEICTB MHPOKOMMYHHUKAIUH,
pa3pabaThiBaTh TEXHUYECKHUE 3aIaHUS
MPOEKTOB CETEN, COOPYKEHUI U
cpencTB HHPOKOMMYHUKAIIHIA B
COOTBETCTBUU C OCHOBHBIMU
HOPMAaTUBHO-TIPABOBBIMU U
HOPMAaTUBHO-TEXHUYECKUMU
JIOKyMEHTaMU

Ha BpICOKOM ypOBHE yMeeT cobupaTh
Y aHAJIM3HPOBATH UHPOPMAITUIO JITIs
(dbopMUpOBaHUS TEXHUYECKOTO
3a/1aHUs IPOEKTOB CETEH, COOPYKEHUU
U CPeJCTB HH(POKOMMYHHUKAIUH,
pa3palaTbIBaTh TEXHUUECKUE 3a]IaHUS
MIPOEKTOB CETEH, COOPYNKEHUU U
cpeacTB HHPOKOMMYHUKALIUH B
COOTBETCTBUU C OCHOBHBIMU
HOPMaTUBHO-IIPAaBOBBIMU U
HOPMAaTUBHO-TEXHUYECKUMU
JIOKyMEHTaMU

[1K-2.2 3HaeT NpUHILIUIIBI COCTABICHUS TEXHUUECKUX 3a/1aHUN B COOTBETCTBUU OCHOBHBIMHU
HOPMAaTHUBHO-TIPABOBBIMU Y HOPMATHBHO-TEXHUYECKUMH JTOKYMEHTAMU, METOJIbI IPOBEICHUS
pacueToB MO MPOEKTaM CETEH, COOPYKEHHI U CpelICTB HHHOKOMMYHUKALIUN

Huskui
(moporoBbIit)
YPOBEHb

Cpennuit
YPOBEHB

Bricokuii
YPOBEHD

Bricokuii
YPOBEHb

3naer: IIPUHIMUIIBI COCTaBJICHUA
TEXHUYECKUX 3aJaHUIl B COOTBETCTBUU
OCHOBHBIMM HOPMAaTUBHO-IIPABOBBIMU
u HOPMaTHUBHO-TEXHUYECKUMH
JOKYMCHTaMH, MCTOAbI ITPOBCACHUA
pacueToB O  IPOEKTaM  CeTel,
COOPYXKEHHUI u CpEACTB
MH(OKOMMYHUKALIUN

Ha 6a3oBoM ypoBHE 3HAET MPUHIUIIBI
COCTaBJICHUS] TEXHUUYECKUX 3aJaHUN B
COOTBETCTBUU OCHOBHBIMH
HOPMAaTHBHO-IIPaBOBBIMU U
HOPMAaTHBHO-TEXHUYECKUMHU
JOKYMEHTaMH, METObl IPOBEICHUS
pac4eToB IO  IIPOEKTaM  CeTeH,
COOPYKEHUI u CpENCTB
MH(OKOMMYHUKALIUN

Ha cpenneM ypoBHE 3HAeT MPUHLMUIIBI
COCTaBJICHHUS TEXHHUYCCKHUX 3a)1aH1/1171 B
COOTBETCTBUU OCHOBHBIMH
HOPMAaTUBHO-IIPaBOBBIMU u
HOPMaTHUBHO-TEXHUYECKUMHU
JOKYMCHTaMH, MCTOABI IMPOBCACHUA
pacyeToB MO  MPOEKTaM  CeTeH,
COOPYXEHHI u CpEICTB
WH()OKOMMYHUKAIIUN

Ha BbICOKOM ypOBHE 3HAE€T MPUHIUIIBI
COCTaBJICHUSI TEXHUYECKHUX 3aJaHUN B

COOTBETCTBUU OCHOBHBIMH
HOPMaTUBHO-IIPaBOBBIMU u
HOPMaTHUBHO-TEXHUYECKUMU
JOKYMEHTaMH, METOAbl IPOBEIACHMS
pacyeToB IO  IIPOEKTaM  CeTeH,
COOPYXKEHHI u CpENCTB
WH()OKOMMYHUKAITUN

Ha  BbICOKOM  ypOBHE  BIAJEeT
OCHOBHBIMM METOJAaMH, IPOBEICHHUS




pacueToB 1O  MPOEKTaM  CeTeH,
COOPYKEHHI u CpPEACTB
UH(GOKOMMYHUKALIUHI, HaBbIKaMU
HCIIOJIBb30BaHUA OCHOBHBIX
HOPMaTHUBHO-IIPaBOBBIX u
HOPMAaTUBHO-TCXHUYCCKUX

JIOKYMEHTOB npu COCTaBIICHUU
TEXHUYECKOTO 3a/IaHUsI

2.2 Tabnuua COOTBETCTBHS PE3YJIbTATOB IPOMEXYTOUHOH aTTECTallMM MO JUCLMILIMHE
YPOBHIO 3Tana GOpMUPOBAHUS KOMIETESHINI

Ikana Kon nnmmkaropa YpoBeHb 0CBOEHUS
®dopma KOHTPOJIS JIOCTYKCHUS
OLICHUBAHUS N KOMIICTCHITUN
KOMITICTCHITU I
YOBJIETBOPUTE IIK-1.1, ITIK 2.1 HU3KUN
JILHO IIK-1.2, I[IK 2.2 CpeaHUid
SKaMeH XODOLLO IIK-1.1, IIK 2.1 HU3KUH
p IIK-1.2, I[IK 2.2 CpeHUI
S, IIK-1.1, TIK 2.1 CpEeHUI
IIK-1.2, I[IK 2.2 BBICOKHM

3. MeToanyeckne MaTepHaJibl, ONpe/esiiolue NpoueIypbl OlleHUBAHUSA
[Ipouiecc olleHMBaHWSA 3HAHWWA, YMEHUW, HaBBIKOB U (WJIHM) OIbITA JCATEIHHOCTH,
XapaKTePU3YIOMINX 3Tarbl (HOPMHUPOBAHUS KOMIIETEHIUH, MTpeicTaBlIeH B Tabaumax no ¢popMam

00yJeHus:

Tun 3auarus

Tema (pa3aed)

Ouenouynpie

cpencTBa

ITK-1.1 YMmeeT HaxoauTh HHPOPMALUIO O MEPCIEKTUBHBIX TEXHOJOTUAX U CTAHAAPTaX CUCTEM U
ceTell epeiauM JaHHbIX, pa3padaThIBaTh CXEMbI B3aUMOCHCTBUS U NIEPEX0a CUCTEM U CeTeil

repeayn JaHHbIX

Jlekusa Bce pa3nensl 1uCcIMIIINHBI Huckyccns
P JK3aMeH
OTtuer 1o
11abopaTOpHOI
JlaGopaTopHas [Tporokon curnammzaruu R 1.5 pa60£e p
abota
P JK3aMeH
OTtueT o
[IpakTHueckoe Pacyer 00beMa KOMMYTaIIMOHHOTO 000PYIOBaHUS [MPAKTHYECKUM
3aHATHE Tenedonnas Harpyska 3aHATHSIM
JK3aMeH
CaMocTosTeIbHAs
Bce paznensl nuCuIIvHbI JK3aMeH
pabora

IIK-1.2 3naer npu

HIOUIIBI SKCIUTyaTallu CETCBBIX HHaT(bopM, CHCTEM U CeTel I

cepcaavun JaHHBIX,

MEPCHCKTUBHBIC TEXHOJIOTMHU U CTAHAAPTHI CUCTEM U ceTen nepeaadn JaHHBIX

Jlekinsa

OCHOBBI aBTOMaTHYECKON KOMMYTAIIUH.
OcHoBBI TeOpuH Tenerpaduka.

CrpyKTypa T€IE€KOMMYHUKAIIMOHHBIX CETEH.
CeTtb gocTyma.

Juckyccus
DK3aMeH




TexHOMOrHMM a0OHEHTCKOTO JIOCTYIa

Otyert 11O

JlaGopaTopHas 1abopaTopHOii
patop [IpoTokon curnanuzanuu R 1.5 patop
pabora pabote
®opmarsl curHanbHbix equHul B OKC Ne7
JK3aMeH
Otuer no
[TpakTHueckoe Pacuer o6beMa KOMMYTalIMOHHOTO 000PYIOBAHUS IPAKTUYECKUM
3aHATHE Tenedonnas Harpyska BaHATHIM
JK3aMeH
CamocTosTenbHas
Bce pazaensl qUCHUTUIMHBL JK3aMeH
pabora

IIK-2.1 YMmeeT coOupaTh U aHATM3UPOBATh HHMOPMAITHIO TSl POPMHUPOBAHUS TEXHUYECKOTO
3aJJaHHsI IPOEKTOB CETEH, COOPYKEHHM U CPeICTB MHPOKOMMYHHKAIIHA, pa3pabaThiBaTh
TEXHUUYECKUE 3aJJaHUs MIPOCKTOB CETEH, COOPYKEHUHN U CpeACTB MUHPOKOMMYHUKAIIUI B

COOTBETCTBUH C OCHOBHBIMH HOPMAaTHBHO-TIPABOBBIMH U HOPMATUBHO-TEXHUYECKUMHU

JIOKYMEHTaMu
[uckyccus
Jlexmus Bce paznensl IucuUIIMHbL Ao
OtueT 110
JlaGopaTopHas TexHonoruu aOOHEHTCKOTO JI0CTyIa nmabopaTopHOI
pabota ®opmartsl curHanbHbiX enuauil B OKC Neo7 pabote
JK3aMeH
OtueT 110
[IpakTHueckoe Pacuer 00beMa KOMMYTAIIMOHHOTO 000PYIOBAHUS MIPaAKTUYECKUM
3aHATHE Tenedonnas Harpyska 3aHATHIM
DK3aMeH
CaMocTosTeIbHas
Bce paznensl IucIUILIAHBL DK3aMeH
pabota

ITK-2.2 3HaeT npUHIUIBI COCTABICHUS TEXHUYECKUX 3a/laHUI B COOTBETCTBUU OCHOBHBIMU
HOPMAaTUBHO-TIPAaBOBBIMU U HOPMATHUBHO-TEXHUYECKUMU JTOKYMEHTAMU, METO/IbI IPOBEICHUS
pacyeToB 10 MPOEKTaM CeTel, COOPYKEHUH U CpeICTB MH()OKOMMYHHUKALIUI

Otyet no
TexHonornu aOOHEHTCKOTO JI0CTyIa .
JlabopaTopHas nabopaTtopHoOi
IIporokon curnasmsanuu R 1.5
pabota pabote
®opmarsl curHanbHbIx equHul B OKC Ne7
OK3aMeH
Otyet no
[IpakTuueckoe Pacyer 06beMa KOMMYTAIIMOHHOTO 000PYIOBAHUS MPaKTUYECKUM
3aHATHE Teneponnas Harpyska 3aHATUAM
OK3aMeH
CamocrosiTenbHas
Bce paznensl nuCuIiInHb JK3aMeH
pabota

4. TunoBble KOHTPOJIbHbIE 3a1aHUSA
IIpencraBuTh OMH NPUMEP 3aJaHUSA 110 KaKJOMY THUITY OLEHOYHBIX CPEICTB JUIS KAXKI01
KOMIIETEHIINH, (OPMHUPYEMOI TaHHOM TUCIUILTMHOM.

IIK-1 CnocobeH Kk SKCIIyaTanyy U pa3BUTHIO CETEBBIX HJIaTd)ODM, CHCTEM M CeTel

Ooepeaadyu JaHHbBIX

[NPAKTUYECKOE 3AHATHUE 1

Pacuer 00bemMa KOMMYTAIIHOHHOTO 000PY10BAHUS

1 Heuan padoTsi:




1.1 ITomy4ynuTs MpakTHYECKUE HABBIKK pacyeTa HeOOXOJUMOro oobemMa 000pyI0BaHUS
1 (ppPOBOI CHCTEMBI KOMMYTAIHH.
2 IloaroroBka k padore:

2.1 Hcnonb3yst METOIMYECKHUE PEKOMEHAAINH, TTOBTOPUTH TOIOJIOTHIO TeIe(POHHBIX
CEeTeH pa3IMYHBIX YPOBHEH, CHCTEMBI HyMEpaIluu Ha TeJICPOHHBIX CETIX.

3 3apanmue:

3.1 Hcnonb3yss METOAUYECKHE PEKOMEHAAIMU B COOTBETCTBUM C HMCXOJHBIMHU
JnaHHbIMU (Tabnuna 1) pazpaborarh cxeMbl opranu3anuu cBsizu Ha ['TC:

-C TPaH3UTHBIMHU y3J1aMH OAHOCTOpOHHEro AeicTBus (¢ YBC),

-C TPAaH3UTHBIMH Yy3JIaMH JIByXCcTOpoHHeTOo AeicTBus (¢ YBUC).

3.2 Ucnonb3ys METONWYECKHME pPEKOMEHIAIMK, OO0OOCHOBaTh HEOOXOJIUMOCTH
pexoncTpykiuu PATC (OC).

3.3 Jlns xaxaoil cXeMbl OpTaHU3allMU CBSI3M COCTABUTH IUIAaH HyMEpaIluu U TOSICHUTh
pacrpezeneHue aipecHoi nHGOpMaIUuu MPU YCTAHOBJICHUU COCTUHEHHUSI.

3.4 Jlna KaxmoW CXeMbl ~ OpPraHM3allid  CBSI3M  PAcCUUTaTh  KOJMYECTBO
COEIMHUTENIbHBIX JTUHHUH B HAIMlpaBlIeHUsAX BHemHen cBsizu ogHoi u3 PATC (OC).

3.5 HWcnonb3yss METOAMYECKHE PEKOMEHIAIMU IS KaXJAOW CXEeMbl OpraHu3aluu
CBS3M OIpeneinuTh Kod(h(PUIMEHT HUCHONIb30BAaHUS JIMHUKA B My4YKax s KaKIOW CXEMBbI
OpraHu3aIlMy CBSI3M U CHENaTh BBIBOJKI MO pacuery. [loscHUTH, B Kakux My4ykax HaumOoJiee
BBICOKHI KOA()(PUIIMEHT UCTIOIB30BAHUS JIMHUK.

3.6 Ucnonb3yst ~ METOIWYECKHE  PEKOMEHIAlMHM,  pacCyuTaTh  IapameTpbl
MYJIBTUCEPBUCHOTO y3Iia JOCTYTIA.

4. UcxoaHble JaHHbIE:
Tabmuna 1 — Mcxoquble JaHHbBIE

Howmepa BapunanToB

HUcxonupie naHHLIE

1 2 13141561 718197 10
1. Urnexc PATC 23 | 95 | 47 | 62 | 39 | 51 | 74 | 28 | o1 | 42
2. Emxocts PATC 10000 | 9000 | 8000 | 7000 | 6000 | 5000 | 4000 | 8000 | 7000 | 10000
3. Bemrauna s gexTrEHOR 34 1920 21| 2] 23| 24| 25| 32| 36
JOCTYITHOCTH

4.. Harpy3ka B3auMOACHCTBUS JBYX

o 50 55 60 65 58 70 63 52 40 48
CTaHLMM, DpJ

5. Jlons abonentoB MSAN ot
ob1ero uncna HoMmepoB MSAN:
a) MacCOBBIX

0) KOpIOPaTUBHBIX

09 |089]091 092 09 |091]|0,8|092]| 0,9 | 0,89
0,1 |0,11]0,09|008] 0,1 |009]0,11]0,08] 0,1 | 0,11

6. Jlons abOHEHTOB
IIUPOKOTIOIOCHOTO IOCTyIa
ADSL2+ ot 0011ero Kkojm4uecrsa

nopros ADSL2+ MSAN 0,699 10,700(0,701|0,698|0,702 0,699 |0,700| 0,698 0,699 | 0,700
a) MacCOBBIX 0,301 |0,300(0,2990,302 (0,298 0,301 |0,300|0,302|0,301| 0,300
0) KOpIOPaTUBHBIX

7. KonnuectBo abonentos MSAN ¢ 10 9 8 7 6 5 4 8 . 0
ycayramu IP-TV

8. EmkocTb I'TC, THIC. HOMEDOB 310 | 289 | 278 | 257 | 226 | 295 | 304 | 268 | 307 | 290
9. Kon-so ATCK 10 | 1211 ]10] 9 10| 89 10| 12

5 KoHTpoJIbHBIE BONIPOCHI:

5.1 Ilepeunciaute METO/IBI IOCTPOEHUS CETEH.
5.2 Ot 4yero 3aBUCUT METO/]T TIOCTPOEHUSI CETEM?
5.3 Ot 4ero 3aBUCUT HyMepaLUs Ha CETH?



5.4 Tlo xkakOMy HpPHUHIUIY MOTYT coequHsTcs Mexay coboit PATC B paiionupoBaHHOM
I'TC?

5.5 Iloscuute cocraB Homepa Ha I'TC c y3mamm ucxomsamux (YUC) m Bxomdmmx
coobmenuii (YBC).

5.6 Kakue Bubl COEIMHUTENBHBIX JIUHUNA UCIIOIB3YIOT HA BHYTPU30HOBBIX CETIX?

6 MeToauuyecKue peKoMeHIauuu

6.1 Pazpa0oTka cxeMbl OPraHu3alnu CBI3H

Heo0xomuMocTh pEeKOHCTPYKIIMU aHAJIOTOBBIX CTAaHIMM CBsi3aHa ¢ OOIIeH TeHIeHIuen
pPa3BUTUS TEIEKOMMYHHUKALIMOHHBIX KOMIUIEKCOB, BBIPA)KEHHOM B KOHIENIMU Nepexofa oOT
TPaJMLIMOHHON CETH CBSI3U C KOMMYTAllMEM KaHAJIOB K CETU CBSI3U CJENYIOLIETO IOKOJIEHUS
(NGN — Next Generation Network).

CymectBytomass ['TC — cers ¢ y3mamu Bxoasmux coobmenuii (YBC). Ha cetmn
OpPraHU30BaHO HECKOJBKO Y3JIOBBIX pailoHoB, npumep pactpeneieHuss PATC (OC) no paitonam
u rana Hymepanuu I'TC nmokaszansl B Tabmnmie 2.

Tabmuua 2 — Ilnan aymeparm ['TC

VY3en Wunexcet PATC (OC) Cucrema o0opy10BaHUs Hywmepanus
PATC (OC) 21 ATCK 210000 ... 219999
VYBC2
PATC (OC) 29 ATCK 290000 ... 299999
PATC (OC) 31 ATCALI 310000 ... 319999
YBC3
PATC (OC) 36 ATCII 360000 ... 369999
PATC (OC) 41 ATCD 410000 ... 419999
YBC4
PATC (OC) 46 ATCD 460000 ... 469999

IIpumep cxeMbl opranu3anuu cBasu i cetu ¢ Y BC nokasan Ha pucyHke 1.

[Ipn BHeapeHun UHUQPOBBIX CUCTEM KOMMYTAllMM B aHAJIOTOBBIE CETHU MOSBISETCS
BO3MO>KHOCTb OpPTaHM3allMM CBSI3M MEXAY Pa3HbIMM Y3JIOBBIMU palilOHAMM 4Y€pe3 TPAH3UTHBIE
y311bl AByXcTopoHHero neicTBus YBUC (y371bl BXOASIIMX-UCX0AIMX coodmmenuit), uiu OIITC
(onopHoO-TpaH3uTHbIe cTaHuun). [Ipumep cxemsl opranuzamuu cBs3u 1is cetd ¢ OIITC nokaszan
Ha pUCYHKE 2.
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Pucynok 1— Cxema opranuzauuu cBa3u I'TC ¢ 0JHOCTOpOHHUMH TPAH3UTHBIMU y3JIaMU

QC (PATC) 72

CAMTC Yanoso# paion 7

. OC (PATC) 71

L
OC (PATC) 21 OC (PATC) 31
KAMTC
K AMTC
OC (PATC) 29 OC (PATC) 36

.
Pucynok 2 — Cxema opranuzanuu cBsizu ['TC ¢ 1ByXCTOPOHHMMM TPaH3UTHBIMU y3JIaMU

6.2 Murpanusi cetu Ha 6a3e rHOKOro KOMMyTaTopa



HeoOxomuMocTh  MonepHHM3anuMu  TeNePOHHOW CceTH OOYCIOBIMBAIOT — CIEIYIOLIUE

TEHCHIINU:

— pocT 00BEMOB TOJIOCOBOTO TpaduKa, mepe1aBaeMoro Mo MaKeTHBIM CETIM;

— poct o0bema Tpaduka HTEpHET U ero npeBbIIlIeHre Ha/l TOJI0OCOBBIM;

— POCT KOHKYPEHIIMM Ha PBIHKE TPaJAULUOHHBIX YCIYr CBA3M: Tesne(oHuu, AOCTyna B
ceTh VIHTEepHET, apeH 1bl KaHAJIOB U JIp.

— UneanbHas crparerus nepexona tenedonnoit cetd K NGN MokeT ObITh MpeacTaBiIeHa
CIEAYIOLIMM MOPSAIKOM JEHCTBUI onepaTopa:

— MEXAYHapOJHasi U MEXAYropojHas Tesie(OHHBIE CETU MEePEBOJATCS Ha KOMMYTAIUIO
MAKETOB;

— BCE KOMMYTAllUOHHBIE CTAaHIMU MECTHBIX CETEHl 3aMEHSIOTCA KOMMYTaToOpaMu
[IaKETOB;

— TEXHOJIOTUU KOMMYTAIIMH ITAKETOB BHEJIPSIOTCS B CETU AOOHEHTCKOTO J0CTYIIa;

— TEXHOJIOTUM KOMMYTAIIMH TAKETOB IPUMEHSIOTCS B 000PYJOBaHUH ITOJIb30BATEICH.

Ha npaxTuke Takas crpaTerus He IPUMEHUMA 110 CIEIYIOIIUM IPUYUHAM:!

1) moreHnuanbHble a0OHEHTHI HE OyIyT *AaTh OKOHYAHUS MpoIlecca MOJEPHU3AINH
MH(QPaACTPYKTYpPhl CETH OT BEPXHETO J0 HIXKHETO YPOBHEN;

2) nma ypoBHe MIIK (mexnayHaponubeix IeHTpoB kommyTanuu) u AMTC BHenpenwue
IU(QPOBBIX CUCTEM KOMMYTALIMM MPOU30LLUIO OTHOCHUTENIBHO HENABHO, IIO3TOMY MX 3aMEHa Ha
KOMMYTAaTOpbI MAKETOB MPHUBEAET K MOTepe MHBECTHUIIMI OrepaTopa.

JlanHble TPUYMHBI CTUMYJIMPYIOT BHeapeHue TexHojsorudi NGN nepBoHayaabHO Ha
ypoBHe mectHbIx ceteit (I'TC u CTC).

Murpanus I'TC k cett NGN MOKET OCYIIECTBIATHCS pa3IMYHBIMU CIIOCOOaMH, KOTOpPEIE
MO’KHO OTHECTH K OJJHOW U3 YETHIPEX OCHOBHBIX CTPATETUI:

— co3anus «ocTpoBoB» cetud NGN;

— 3amemenune cetu ' TC cetpio NGN;
— co3nanue BoiaeneHHon cetd NGN;
— co3nanue HajoxkeHHoU cet NGN.

Iloozomoeumenvnorit 3man. MectHple craHuud (OC  — OKOHEYHbBIE CTaHIUM)
uckmouatotest u3 THOII u Best X QPyHKIMOHATBHOCTD paclpeAessieTcss MEeXAy OCTaBIIMMUCS
ctaniusamu. [lonp3oBaTenbckie MOAYIM JOCTYIa W CETH JOCTYIa TakKe MPHUCOEAMHSIIOTCS K
OCTaBIIMMCS ~ MECTHBIM  CTaHIMAM. MoIynu  1OoCTyna  CTaHOBATCSA  yJAJICHHBIMHU
MOJIb30BaTEILCKUMH MOJYJISIMH JTOCTYTa (PUCYHOK 3).

Iupokoe pacnpoctpanenue Ha coBpeMeHHBIX [ TC u CTC aGoHeHTCKHEe MeIHaluIio3bl
AMIII (AG — Access Gateway), KOTOpbI€ CITOCOOHBI TMOJJIEPKUBATH TEXHOJIOTHIO KOMMYTAITUN
KaHaJoB ¢ BKIOYeHHEM B onopHyto ATC mo cTtelky V5.2 MM ke TEXHOJOTHI0 KOMMYTalluu
MaKeTOB, B3aUMOJICHCTBYS C THOKHUM KoMMyTatopoM cetrd NGN (pucyHox 4).



YNATC

YNATC
AboHeHTCKue
Moaynm,
ceTh aocTyna TpONVISDN ABoHeHTCKue

Moaynu,
CeTH gocTyna

ABoHeHTCKue YNATC
mozynm,
ceTu focTyna i
OHEHTCKMUE
<< MOAYNN,
YNATC [ ’ ceTn goctyna
_ Monsaocearenscie faHHLIe
— e = —  Curkanusauua ‘
YNATC
TpOMN/ISDN ABoHeHTCKhe
ABoHeHTCKhe ce::awgr yna
MOAYNK, s
ceTi gocTyna
YNATC
ABOHEHTCKIWe
MOaynK,
ceTu gocTyna
ABoHeHTCKMe
Moaynm,
YNATC cern pocryna

OC — oxoHEeYHasT CTAHIIUI
TY — TpaH3UTHBIN y3el
YIIATC — yupexnenuecko-npousBoactBeHHas ATC
Pucynok 3 — IloaroroButenbHblil 3tan murpanuu k NGN

BC — Gasopag cramims

NBC — nokaiLnas BUYHCTHTEALRAA CeTh
MK — nepconannumii koMmbsmep

TA — Teneonnnii annapar

YMNATC - yupeuciessecko-nponisosctacktas ATC

(Access Gateway) — 111103 A0CTYyNa
ADSL (Asymmetric Digital Subscriber Line) — acummerpuyHas udpoBas
aO0OHEHTCKas JIMHHUS )
SDSL (Symmetric High-bit rate Digital Subscriber Line) — cumMmeTpuvHas
BBICOKOCKOPOCTHAs IU(ppoBasi abOHESHTCKAs JIMHUS
Pucynoxk 4 — Cetpb nmoctymna Ha 6a3e aOOHEHTCKUX MEIUAIILTIO30B

Cuenapuit 1 — ThOII/ISDN u NGN cocyuiecmeyrom Ha Ha4anbHoil cmaouu



Haubonee mnpennmoututensHbli  cueHapuit  murpauuu  k  NGN  mpeamonaraer
cocymectBoBanue cereir TPOIT/ISDN u NGN B nepexoaubiii nepuoj. B aTom ciydae Mmurparus
OCYIIECTBIISIETCS 3a JIBa 11ara (pUCYHOK 5):

Illaz 1 HEKOTOpBIE MECTHBIC CTAHIIMM 3aMEHsSIOTCS numo3amu aoctyma (AG — Access
Gateway). Bcsi (yHKIMOHATBHOCTh MECTHBIX CTAaHIMKA MEPEHOCHUTCS Ha LUIIO3BI JOCTYNa U
ruOKuii KommyTaTop. Bee mosp3oBaTebcKkue MOIYIH TOCTYTA MoaKIovarTcs kK AG.

Illaz 2 OcraBuyecs MECTHBIE CTAaHLIMM 3aMEHSAIOTCS LUII03aMU JA0CTymna. TpaH3uTHBIE
KOMMYTATOPbI YIAISIOTCS U3 CETH, MPU ITOM uX (GyHKIuu ympasieHus nepenatorcs B CS. B
ceTb BBOAATCS curHaimbHble nuT03bl (SG — Signaling Gateway) u mennanumossl (MG — media-
gateway). SG oOecreuynBalOT OOMEH CHUTHAJIBHBIMH cOOOImeHUsAMH, a yepe3 MG mepenmaercs
IIOTOK I10JIb30BATEIbCKUX JAHHBIX.

ThOMN/ISDN ABoHeHTCRMe
MOQYNH,

CeTtn goctyna

ABoHeHTckue
MOAYNH,
cetu gocTyna

ABoHeHTCKKe
Mmoaynu,
ceTH aocTyna

YMATC
—eeee [10Nb30BATENBCKNE NAHHBIE
—— — —  CurHanuzaums

YMATC

AGoHeHTCkMe
Moaynu,
cerm goctyna

ABOHeHTCKHe
MOay™,

CeTH 0CTYNa ‘ f TpOrN/ISDN B ABoHeHTCKMe
MOAYNN,

ceTn goctyna

ABoHeHTCKMe

MOk, .~ YIATC
C&TK gocTyna y

ABoHeHTCKMe
MOQYN#,
YMNATC ™ ceru aoctyna

Cems c
ABoHeHTCKHe KOMMYTALME# ABoHeHTCxMe
MOy, NaxeTos MOAYAM,
CeTH focTyna ceT goctyna

ABoHeHTCKHe
MOaYy™,
ceTH AocTyna

~~~~~ ADOHeHTCKue
Moaynu,
CETH gocTyna
YNATC

Pucynox 5 — Bapuant murpamuu TOIT k NGN

['ubxuit kommyTaTop (Softswitch, koutposep meaunanno3oB MGC) B nokymentax MCO-
T HazbiBaercst cepBepoM 06paboTku BeI30BOB (CS — Call Server).



6.3 O0ocHoBaHMe HeoOXoaMMOCTH pekoHCTPYKIMu PATC

Poccuiickuil pbIHOK yCIIyr CBs3M IepekuBaeT nepuoj OypHoro pocra. Ilpu s3Tom oOmiee
q1CI0 a0OHEHTOB YBEJIMYMBACTCS M PACIIUPACTCS CIEKTpP MpeiaraeMbix yciyr. CoBpeMeHHbIe
TpeOOBaHUS K CETAM CBSA3M CJEOYIOLIEr0 IIOKOJEHUS 3aKII0YaloTcs B  BO3MOXKHOCTHU
ONTUMAJILHOW TMepesiauyu ToJI0COBOro Tpaduka, Tpaduka JaHHBIX, CO3IAHHS M MPEIOCTABICHUS
HOBBIX CEpPBHUCOB, B CHIKEHHHM DPACXOJ0B HA KaIUTAJIbHOE CTPOUTEILCTBO U OIEPALMOHHBIE
U3JIEP’KKH 110 CPABHEHUIO C CYIIECTBYIOLIUMU CETSIMU CBSI3U.

B Hacrosiee BpeMs pa3BepHYTO 3HAUUTEIBHOE KOJIMYECTBO TPAAULIMOHHBIX CETEHl CBA3H,
nostoMy npu crpoutenbetBe ceth  NGN  menecooOpa3HO  y4HTHIBAaTH  BO3MOXKHOCTH
CYyLIECTBYIOIlEro 00OpYJOBAaHUS U UCIOJIb30BaTh 3BOJIOIMOHHBIA IEpexox K CeTsIM
CJIEIYIOILETO MTOKOJICHUSI.

Hns  pexonctpykuuu cymectByomeid ['TC (pucynku 1, 2) BbiOpaH cueHapuit
cocymectBoBanus cereir TOOII/ISDN u NGN B nepexoansiii nepuos. Bo3MoXHOCTE Takoro
BapuaHTa 00yCIIOBJIEHA HalMuueM yxe cymectBymomueil cetu Gb Ethernet mis Beixona ot PATC
(OC) Ha Tpan3uTHbI y3en. Murpauus TpaguuuoHHoil cetu kK NGN mpu gaHHOM MHOAXOA€
OCYILECTBIISICTCS 3a J[Ba LIara:

1) oxoneunble craHuun (PATC) 3aMmeHsAIOTCST Ha  MYJIBTHUCEPBUCHBIE  Y3JIbI
HIMPOKOIIOJIOCHOIO 0ocTyna. B naHHOM npoekte paccmarpuBaercsa 3amMeHa PATC XX Ha yzen
noctynia MSAN, peanusyromuii pyHKIIMY 1UTI03a JOCTyNa U THOKOTO KOMMYTAaTopa;

2) Ha cIenylolleM IIare OCTaBLIMECS OKOHEYHbIE CTAaHLMU 3aMEHSIOTCS LUI03aMU
noctyna. TpaH3UTHBIE Y37bl YHAISIOTCS M3 CETH W WX (YHKIUU YIPaBICHUS IEepeaaroTCs
ruOKOMY KOMMYTATOpYy.

s pexonctpykuus PATC (OC) ¢ kogom (YZ) BeIOpaH MyJIbTUCEPBUCHBIN y3€I 1OCTyNa
MSAN Si 2000 V.6 B cOOTBETCTBUHU C TPEOOBAHUAMMU:

1) oGopynoBaHue TOJKHO OBITh HAJIEKHBIM U BHICOKOTEXHOJIOTHYHBIM, T.€. 00ECIIeYHBaATh
BCE TOCJIEIHUE TEXHOJIOTMH TEJIEKOMMYHUKALIN;

2) 000pyIOBaHKE TOJDKHO OBITH OJHOTUITHBIM JJISI BCEH CETH;

3) cerp momKHA OBITh MaKCHMMaJdbHO OTKPBITOM MJIsi JajdbHEHIIEro pacHIMpeHus C
MUHUMAaJIbHBIMU 3aTpaTaMu;

4) nomxkHa 0b6ecneunBaThCsl BO3MOKHOCTh CO3/IaHMs €IMHOTO LIEHTPA YIPABJICHUS CEThIO.

Bcem nepeunciennsiM TpeboBaHusM oTBedaeT obopyaosanne MSAN. MSAN Si 2000 V.6
— 1u1atdopMa BBICOKOTO KJlacca, KOTOpas COBMECTHO C OCTAJbHBIMH CETEBBIMU U CEPBEPHBIMU
KOMIIOHEHTaMH oOecrnieunBaeT TnpenoctaBienue ycayr IP-teneponun (VolP), IP-TV,
BBICOKOCKOPOCTHON MHTEepHEeT, BBICOKYI0O HH(MOpPMAIMOHHYI0 O0€30MacHOCTh, a TaKXke
JOTIOTHUTENbHBIE BUBI 00cayxuBanus (IBO), Tumnosblie 115 1MPPOBBIX CHCTEM KOMMYTAIIUU:

— COKpaIIeHHBIH Habop HOMEpa;

— MOBTOPHBIH BBI30B a0OHEHTa 6e3 Habopa HOMEPa;

— 3aIpeT BXOJAIIEH U UCXOASILIEN CBATH;

— BPEMEHHBIN 3aIpeT BXOAUIECH CBATH;

— repeajipecaliysi BXOSIIEro BbI30Ba Ha YKa3aHHBIN HOMED;

— repeaya BhI30Ba;

— repeaya BeI30Ba Ha aBTOMH(OPMATOP UITH OIIEpaTopy;

— yBEJOMJICHHE O TIOCTYIJIEHUH HOBOT'O BBI30Ba;

— HaBeJIeHUE CIPaBKH U KOH(EPEHII-CBSI3b TpeX a00OHEHTOB;

— IOMCK 3JI0HAMEPEHHOTO BBI30BA U JIp.

6.4 OnpenesieHne YUCaa JUHUI

Ornpenenenne yncia JUHAN B ydKe pou3BoauTcs mo ¢opmyse O'/lenna:



V.=aY + f, (1)

rae Y, —Harpyska HalpaBlIeHHs,

o, — KO3pOUIMEHTH, OmpeAesieMble B 3aBUCHMOCTH OT BEJIMYMH MOTEPh U

s dexTuBHOM TOCTYMHOCTH (Tabmuna 3).
s paccuMTaHHOrO My4yka COEIMHUTENbHbIX JuHUN B Bapuante ¢ YBUC (OIITC)
HE00XO0IMMO OTIPENIEIUTH €T0 MPOMYCKHYIO CIIOCOOHOCTH 110 (hopmyIie:

V. x 64
T=- . , Moum/,c (2)
1024

rae 64 — CKOpOCTh Mepenadu JUisi OJHOTO Pa3TOBOPHOTO KaHaia (i OCHOBHOTO IU(POBOTO
kaHaia), Kout/c.

Tabmuna 3 — KoaddunumenTs! a, S

P =0,001 P =0,002 P =10,003 P =0,005 P=0,01
A a p a p a p a p a p
18 1.47 6.3 1.41 5.8 1.38 5.5 1.34 52 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 53
23 1.35 7.5 1.31 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 1.31 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




[Tponomxenne TabIUIBI 3

P=0,001 P=0,002 P=10,003 P =10,005 P=0,01
LT s a | B a | g | a | B o )
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 Pacyer mapameTpoB y3Jia jocTyna
Pacuer mpomyckHO# criocoOHOCTH y3I1a

CTpyKTypHBIII cOCTaB a0OHEHTOB Yy37a JOCTyIa OHNpEAeNseTcs B COOTBETCTBHU C
UCXOJIHBIMU JIaHHBIMHU.

KonnuectBo aOOHEHTOB ceTH OOLIETO MOJIb30BAHUS (MAaCCOBBIX a0OHEHTOB) OINPEAEIAETCS
o popmyse:

Ny =py <N, 3)

rae p,, — MOJS MaCCOBBIX AOOHEHTOB;
N — eMKOCTb y3I1a 10CTyIa.

KonunuectBo KOpHIOpaTUBHBIX a0OHEHTOB OMpCACIICTCS 110 q)OpMyJ'ICZZ
Ny =pgxN, (4)

IJie P, — AOJS KOPIOPAaTUBHBIX AOOHEHTOB;
N — eMKOCTB y3J1a IOCTyTA.

Pe3ynbpTarhl pacdyeToB KoJMYecTBa aOOHEHTOB IO KaXXJIOMY BHIY YCIYT CBOMSTCS B
Tabnuiy 4.

Tabnuna 4 — KonndectBo aO0OHEHTOB MO KaXKIOMY BUAY YCIyT

[IpoexkTupyemslii 00beM

VYenyra 2
BBOJMMOW MOIITHOCTH

[IpoekTupyemas eMKOCTh, HOMEPOB BCETO,
B TOM YHCIJIE:

-MaCCOBBIX aDOHEHTOB

-KOPIIOPATUBHBIX a0OHEHTOB

HpeHOCTaBJ'IeHI/Ie IIUPOKOIIOJIOCHOTO IMOPTOB JOCTYIIA BCCTO,
B TOM YHMCJIC IJIA:

-MaCCOBBIX A00OHEHTOB

-KOPIIOPATUBHBIX a00OHEHTOB

ITpenocrasnenue ycanyr IP-TV, aGoHEeHTOB Bcero

KonctpyktuBHo MSAN cocrour u3 cekuuiik MEA emkocteto mo 1024 Howmepa.
KonmuaectBo cexnuit MEA onpenensiercst mo hopmyie:

Ny =N /1024, (5)




Jlist  BBIIONTHEHUWSI pacdyera Harpy3Kd MYJIbTHCEPBUCHOTO Yy37a JOCTyNa TPHUHSTHI
CIIeyIOIINe AOMYIIECHHUS:

1) ycayru mnepemadd JaHHBIX, BKJIIOYash JOCTYN K pecypcam HMHTepHET, KOHTEHT-
MPOBaiIEpOB U 1O0CTYN K KopropatuBHbIM [P VPN:

— JI0J1s1 OTHOBPEMEHHBIX MOIKIIOUEHUI Cpeld MacCcoBBIX a00HEHTOB — (,2;

— cpennuii Tpaduk, npuxonsmuiics B YHH Ha ogHOro MaccoBoro abonenra — 256 kout/c
(«HUCXOSIIIHIY), TpaUK OT MAaCCOBOT0 a0OHEHTA («BOCXOIAIINY) MPEHEOPEKUTEIIBHO MaJ;

— cpennuii Tpaduk, npuxomsmmiicas 8 YHH Ha omHoro kopmopartuBHOro aboHeHTa — 1
Mo6urt/c. Tpaduk KOpropaTUBHOTO aOOHEHTA SBIISETCS CAHMMETPUYHBIM;

2) ycnyru IP-tenedonnn (VolP):

— konm4ecTBo aboHeHTOB [P-Tenedonnn paBHo kKonuuecTBy aboHeHTOB MSAN;

— tpaduk oxnoro 3Bonka IP-renedponnn (komex G.711) — 0,09 Mbur/c;

— JIOJII OTHOBPEMEHHBIX 3BOHKOB a00HEeHTOB [P-Tenedonnu — 0,07;

— tpaduk [P-renedoHum ABISETCS CUMMETPHYHBIM;

3) ycnyru «Buaeo 1o TpeboBanuio» (VoD) He NpenocTaBisiOTCS U MOITOMY HE
YUUTBHIBAIOTCS;

4) ycnyru tenesemanus (IP-TV) u «Buzneo no pacnucanuo» (NVoD):

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

Jns obecriedeHusi mapameTpoB KadectBa oOcmyxkuBaHus (QoS), HEOOXOAWMBIX IS
MPEIOCTABICHUSI 3a/laHHOTO KOMIUIEKCA YCIYT, NPEAbSBIAIOTCS CIEAyIolue TpeOOBaHMUS:
pe3epB MPONMYCKHOM CIIOCOOHOCTH y371a JI0JHKEH COCTaBIATh HE MeHee 25%.

Pacuer Tpaduka ycayr nepenauu gaHHbiX. Pacdyer Tpaduka mpou3BOIUTCS OTAEIBHO JUIS
kaxnoit ceximu MEA emkxocteio 1024 HOMepa. AOGOHEHTBHI pa3HBIX KaTErOpuUid pacrpeeieHb
M0 CEKIUSM paBHOMEpPHO (MO BO3MOXKHOCTH). Pacmpenenenue aboneHToB mo cekiusim MEA
MOKa3aHo B Tabnuie 5.

Tab6nuia 5 — Pacnpenenenue aboHeHTOB 110 cekusim MEA

Homep cexuun KonngectBo aGOHEHTOB KonngecTBo aGOHEHTOB € yciyraMu
MEA MaCCOBBIX KOPIIOpaTUBHBIX IP-teneonnn IP-TV
00 1024 1
01 1024 1
XX 1024 1

Tpaduk MaccoBbIx aOOHEHTOB (HUCXOISAIINI) onpeaenseTcs mo Gopmyiie:

T,, =N, cc X256x0,2, Koum/c, (6)
rne N, o — KOIMYECTBO MACCOBBIX A0OHEHTOB C HIMPOKONOJIOCHBIMH YCIyTaMH B CEKLUU

MEA;
256 — cpennuit Tpaduk, npuxoasmuiics B YHH Ha ogHoro maccoBoro abonenra, KOuT/c;
0,2 — onst OJTHOBPEMEHHBIX MOAKIIOYEHUI cpeii aDOHEHTOB.
Tpadux KoprnopaTuBHEIX aOOHEHTOB (CUMMETPUYHBIN) ONpeensiercs no Gopmyse:

T, = N opy 1024, Koum/c, (7)

rae Ny opy — KOIMUECTBO KOPIOPATUBHBIX A00HEHTOB C IIMPOKOIOIOCHBIMU YCIYTaMU B CEKIUU
MEA;



1024 — cpennuit Tpaduk, npuxomsmuiics B YHH Ha ogHOro KopnopatuBHOro abOHEHTA,
Kour/c.

PesynbpTarel pacderoB Tpaduka ycIOyr mepeiaadd MaHHBIX Ui Kakaoun cexiuu MEA
CBOAATCA B Tabnumy 6.

Ta6mmma 6 — Tpaduk ycayr nepegadn JaHHbBIX

Tpaduk yciyr nepenayu 1aHHBIX
Howmep cexuun MEA
T, Kour/c T, Kourt/c
00
01
XX
Bcero:

Tpaduxk ycuyr IP-renedonun (VolP) — Tpaduk cuMMETpUYHBIH ONpENEsieTcs 1o
dbopmye:

T

vorr = N yea 0,07 x0,09%x1024, Koum/c, (7)
rne Nves— emxocts MEA (1024);

0,07 — nonst OIHOBPEMEHHBIX 3BOHKOB a00HEHTOB [P-Tenedonuuy;

0,09 — tpaduk oxHoro 3BoHka [P-renedponun, Mout/c.

Tpaduxk ycayr tenesemanus (IP-TV) u «Buzgeo no pacnucanuto» (NVoD) onpenensercs
o ¢opmye:

Tiprv= Niprvx4x1024, koum/c, (8)
rne Niprv — KOJIMYeCTBO aOOHEHTOB, MoJb3ytomuxcs yeayramu tenesemanus (IP-TV) u «suneo
no pacnucanuio» (NVoD);

4 — tpaduk ogHoro kanaia [IP-TV, M6ur/c.
Pesynbratsl pacueros Tpaduxa ycayr [P-tenedonun , renesemanus (IP-TV) u «Bugeo no
pactrcanuo» (NVoD) nns kaxaoit cexiiun MEA cBoasites B Tabnuity 7

Ta6muma 7 — Tpaduk ycayr [P-tenedonnn, IP-TV u NVoD

Tpaduxk, kbut/c

Howmep cexunn MEA [P-Tenedounu IP-TV

00

01

0X

Bcero

Cymmapubiil TpaduK MPEeNOCTaBIsSEMbIX YCIyr MO HaNpaBlIEHUSM OIpelesieTcs o

bopmymnam:
-Tpa K «BOCXOAAIIHIN onpenensercs no hopmyse:

Tyocx =Ty +VoIP, Koum/c, 9)



-TpauK «HUCXOISIIUI ONpeneNsIeTcs mo Gopmylie:
Tyyex =Ty +Tx +Typ + T 1y, Koum/c, (10)

Pe3ynbTaThl pacueToB cymMMapHOTO Tpaduka MpeIoCTaBIsSAEMbIX YCIYT M0 HaIlpaBICHUSM
utst kKakont cekim MEA cBoasitcst B Tabuiny 8.

Tabmuna 8 — CymmapHblil TpaduK YCIyT IO HApPaBJICHUSIM

CyMMapHbIi TpaduK MPEAOCTABISIEMBIX YCIYT
Howmep cexuun MEA
T socx, KOUT/C T fuex, KOUT/C
00
01
XX
Bcero:

C yuetoMm obecrieucHHss HEOOXOIMMOTO pe3epBa M 3aBEIOMOIO MPEBBIICHUS Thucx HAJ
Teocx, MUHUMAIBHASL TPOIYCKHAs CIIOCOOHOCTh MYJIBTHCEPBHUCHOTO y3ia noctyna MSAN
ompezaensercs mo Gopmyie:

Ty = (T ey x1,25)/1024, M 6um/c, (11)

ITIK-2 CnocobeH IIPOBOJINTh PAacyeThl IO IMPOEKTY CETeH, COOPYKEHHUM U CPEACTB
I/IHd)OKOMMVHI/IKaHI/Iﬁ B COOTBCTCTBUHU C TCXHHUYCCKHUM 3aJaHHWEM U OCHOBHBIMH HOPMATHUBHO-
IPaBOBbIMH M1 HOPMATUBHO-TCXHHUYCCKMMHU JOKYMCHTAMHU

JlaGopaTopHas padora Nel
IIporoxoa curnanuzanuu R 1.5

1 Heas pabGorbl: l3yueHue mnpoieccoB OOCIYyKMBaHHSI BBI30BOB LH(PPOBBIX CHCTEM
KOMMYyTaluu o nporokoiy R1.5.

2 Jluteparypa:

2.1 Tonpamreiin b. C. Cuctembl koMMyTaiuy : yaeOHUK a5 By30B / b. C. ['onpamreits. -
2 uzn. - CIIb. : BXB-IletepOypr, 2014. - 314 c. - DnekTpoHHOe U3aaHue. - Pexxum goctyma:
https://ibooks.ru.

2.2 Manun A.A. Cucrembl KommyTranuu. IIpUHIMIBI W TEXHOJOTMM MAKETHOM
KOMMYTaluu [ DIeKTpoHHBIN pecypc] : yueOHoe mocodue / A.A. MaHHH. - DIEKTPOH. TEKCTOBBIS
nanueie. - PoctoB-Ha-/lony: CeBepo-KaBkasckuii ¢unmnan MOCKOBCKOTO TEXHUYECKOTO
yHHBepcuTeTa CBs3M U uHpopmaruku, 2016. - 108 c. - 2227-8397. - Pexum poctyma:
http://www.iprbookshop.ru/65644 .html.

3 IloaroroBka Kk padore:

3.4 IToaroroBuTh OJIaHK OTUYETA.

3.1 OTBeTUTH Ha BOTPOCHI IS AOMyCKa K padoTe:

1 Yto Takoe cUrHann3anus NpOTOKOJI CUTHATU3AIUH ?

2 Kakue o6yiacTi MpUMEHEHHs CUTHAJIM3AIMK BKIIIOYAET B ce0s1 00CIyKMBaHUE BbI30Ba?

3 Ha xakue rpyImisI moApa3aeistoTCsl CHTHANBI, TIepeIaBaeMble 1o TeJaehOHHBIM KaHagam?

4 Kakue Ko/ibl HCITIOJIb3YIOTCS B CYILIECTBYIOIIMX CUCTEMAX CUTHAIU3aLUu?

5 TosicHUTB OpraHU3aII0 B3aUMOICCTBUSI OKOHEYHOT'O YCTPOIMCTBA CUCTEMOM C
KOMMYTallHH.



6 Kakue criocoOb1 Habopa HOMepa UCIIONB3YIOTCS Ha Tene(oHHOH ceTn?

8 B uem cynHocTh MeTO1a pealin3aly CUCTEM CUTHAIM3ALUU «U3 KOHIIA B KOHEI»?

9 B 4eM CyIHOCTh METO/1a peaIN3allii CUCTEM CUTHAJIU3AIMH «OT 3BEHA K 3BEHY»?

10 IMosicHuTh LMKIIOBas CTPYKTypa 1upoBoro noroka B cranaapre MKM-30?

11 INosicanTh, KaKUM 00pa30M, OPTraHU3yeTCs Mepeiada CHTHATBHON HHOpMAIIUY CHCTEME
curHamm3anuu 2BCK?

12 o xakuM MpHU3HAKAM KJIACCUPUITUPYIOTCS POTOKOIBI CUTHATTU3AIIUN TOKAMH
TOHAJIbHBIX YaCTOT?

4 OcHOBHOe 000pyI0BaHME:

4.1 JlaGopaTopusi, cofeprkaiias IepcoOHaIbHBIE KOMITBIOTEPHI.

4.2 Onepaunonnas cucrema Windows.

4.3 AnnapatHo-nporpammusiid kommuiekc COTCBU-Y.

5 3ananmne:

5.1 Ucnonb3ysa annaparHo-nporpammusiii koMiuiekc COTCBU-Y BeimonHuTh
cienyrouiee:

- OTKpPBITh annapatHo-nporpammubiii kommiekc COTCBU-Y, BBectu: norux - demo,
naposib - demo.

[ soTser-u7o0

4 ¢ 10.34.1.100 * ) ¥

COTCbU-Yy700

No6po noxanosaTb B ApoOrpammy
obysaiowero kypca COTCEU-Y

cocras 6puranbi:
BeeguTte cBOW NOrMH

H nupom:

Perucrpauus |

Pucynok 1 - Bxox B anmapaTtHO-porpaMMHbIN KOMITIIEKC
COTCbU-vY

- BRIOpaTh TEOPUIO M M3YYUTh padoTy mpoTokoia R1.5



I oazceHyTs N

3ABEPWMTHL Wi
CEAHC

Pucynox 2 - Be1i6op Teopun B anmapaTHO-IIPOrpaMMHOM
komiuiekce COTCBU-Y

5.2 Ucnonb3ys annapatHo-nporpammusiii koMiuiekc COTCBU-Y BeimoaHuTh
MOJIEIMPOBaHUE CIEAYIOLINX COETUHEHUI:

[ soTsar-uzo

4 ¢ 10.34.1.100 * ) ¥

_—
i PASBEPHYTL
{ )
Imy
N ceanc 8
\

A /

Pucynok 3 - BeinoiHeHre MOJEIUPOBAHHUSI B AMIIAPATHO-TIPOTPAMMHOM
koMmiuiekce COTCBU-Y



- coctaBuTh MSC clieHapuii MECTHOTO BBI30BA C HCIOJIB30BAaHHWEM IPOTOKOIA OOMEHa
nuHeHbIMU curHanamMu 1o 2BCK o1HOCTOpPOHHUX COEAMHUTENbHBIX JIMHUN U JIEKaIHOTO KO/,
JUTSL TIepeady aipeCHONM MHQOpPMAIMK HA CETH C MATU3HAYHOW HyMepalueil: - K CBOOOTHOMY
aboHeHTy, 01601 B. — kakue coolIeHus U B KaKOM MOCIIe10BaTEIbHOCTH IOJIKHBI [Tepe1aBaThCs
(coenunenue ycranaBnuBaetcs ot aboneHTa ATC A k abonenty ATC B - 12354);

- coctaBuTh MSC clieHapuii nepeiadyi perucTpoBoil HH(OpPMAIIMK MPYU MECTHOM BBI3OBE C
WCIIOJIb30BAHUEM IPOTOKOJIA MMIYJbCHBIM YEIHOK HAa CETH C NATH3HAYHOW HyMepauuei.
AbGonent B cBoOonmen. Kakue cooOmieHuss ¥ B KakOM MOPSAIKE JOJKHBI IE€pelaBaThCs
(coenmunenue ycranasnuBaetcs oT aboneHta ATC A k abonenty ATC B — 12354, nabop HOMepa
OCYIIIECTBIISICTCS B IPEJOTBETHOM COCTOSIHHH);

- nepen Bamu yacte MSC cuenapus, ¢ ucnonb3oBanueM curHanuzanuun AOH, nHanpumep,
npu: ycraHoBiennu coenuHerus or ATC k AMTC no 2BCK. 3anonaute coobmenne AOH B
COOTBETCTBUU C HAIMOHAIBHBIM CTaHJApTOM (COCIMHEHWE YCTAHABIMBAETCS OT ab0OHEHTa
ATC A 13365, c xareropuei -1, koA 30HbI MATU3HAYHON HyMHUpaluKu-43, MpueM KoJarpammsl
OCYIIECTBIISIETCS B UJI€ATbHBIX YCIOBHX C IIEPBOM NEPETaHHON KOMOWHAIINN )

6 Conep:xkanue oryera:

6.1 Llenb paGoOTHL.

6.2 [TuceMeHHbBIE OTBETHI HAa BOIIPOCHI JOITYCKA.
6.3 Pe3ynbTaThl BHIMOJIHEHHS 331aHUN.

IIpumep THIIOBBIX BONPOCOB K IK3aMEHY:

1 IMonsitue o6 undopmanuu. OcHoBHble (QYHKIUU U (OPMBI ABMKEHUS WHGPOpPMAIUU.
CpenctBa uH(hOpMaIMOHHOW nesiTeabHOCTH. [loHsATHE MH(POPMAIIMOHHONW CUCTEMBI M CUCTEMBI
AIIEKTPOCBS3H.

2 Knaccudukanus cereit cBsizu. [lepBuuHble ceTH (TpaHCHOPTHBIE CETH), UX COCTaB U
CTpyKTypa. TUNOBBIE KaHAbI U TPAKThl MEPBUYHON CETH (TpaHCHOPTHOU ceTu). BropuuHbie
CeTH.

3 Cucrema TenedoHHOI cBsa3u ob1iero nonaszoBanus (CThOIN).

4 XapakTepuCTHKa Pa3IUYHBIX CHOCOOOB MOCTPOCHUS TPAAULMOHHBIX KOMMYTHPYEMBIX
Tesne(hOHHBIX ceTel. MIX T0CTOMHCTBA U HEIOCTATKU.

5 Tononoruu NOCTPOEHMUsI MECTHBIX TeI€()OHHBIX CETEH.

6 IlocTpoeHne BHYTPU30HOBBIX CETEH.

7 IlocTpoeHre MEXIyTOpOIHOM TeIePOHHON CETH.

8 Ilonstne u knaccudukanus cucrteM Hymepauuu. OCHOBHbIE TpeOOBaHHUS K CHCTEME
Hymepauu. CpezacrtBa oOecriedeHHs] CUCTEMbl HyMepalnuu. MexIyHapoJIHble CTaHAapThl U
PEKOMEH AU TI0 CUCTEMAM HYMEPALIHH.

9 CrpykTypa HalMOHAJIBHOTO IUIaHA HyMmepauuu B TenedonHou cetu PD. Crpykrypa
MECTHOI'O, 30HOBOI'O, MEXIYTOPOJAHOIO M MEKIYHApOJHOTO HOMEPOB. EMKOCTB CHCTEMBI
HyMepaiuu.

10 Knaccuduxanus cucteM cUrHaTU3aIum.

11 Crioco6sI nepeiayut 1 KOJUPOBAHUS CUTHAJIOB.

12 Curnanuzanus 2BCK.

13 O6mekanansHas cuctema curHanuzanuu OKCNe7. DaeMeHTh 1 peXUMBI pabOThI CETH.

14 AnropuTMbl YCTAHOBJIEHHMSI COCIMHEHHM NpPH HMCHOJb30BaHUU Pa3IUYHBIX CHUCTEM
CUTHAJIM3alUU.

15 Crpykrypa curnanshbix equaui OKC Ne7. MeTos! 31U Tl CUTHAIBHBIX €IMHHUII.

16 OOmwue TOHATHS W ONpENeJCHUs CHUCTEeMbl KadecTBa (YHKIIMOHUPOBAHUS
TEJIEKOMMYHHUKAIIMOHHON ceTh. TexHHuuecKkue HOpMbI Ha MOKa3aTelan OOCITYKMBAHUS B CETIX C
KOMMYyTalMel kaHaioB. Pacmpenenenue morepb. DIEKTPUUYECKHE MapaMeTpbl KaHAJIOB CBS3H.
Pacnpenenenue 3aryxanus. [lokazarenu HageKHOCTU U UX HOPMBI.



17 OcHOBHbIE TIOHSATHS CTPYKTYpHOW HajexxHOocTH ceTeidl. CBolcTBa 00BEKTa,
OTpeeAoNIne ero HaJIe:KHOCTh. Ko3(pUIMeHT TOTOBHOCTH 00BEKTa.

18 Mopenu cereit CBSI3U ISl UCCIIEIOBAHUS CTPYKTYPHOM HAZCKHOCTU CETU CBSI3HU.

19 Tloka3aTenu CTPYKTYpHOH HAJSKHOCTH M METOJIbI UX pacuera. CriocoObl MOBBIIICHUS
CTPYKTYPHOI Ha/Ie)KHOCTHU CETHU CBSA3H.

20 OOue MpUHIMIIBI U 337a4d CUCTEMBbI YIIPaBIEHUS TeIeKOMMYHUKaUAMUA. OCHOBHBIE
MOJCUCTEMbl CHUCTEMbl YIpaBJieHHUS (TOJICUCTEMBbl YIPABICHHUS CpPEICTBAMU IMEepefaud H
KOMMYTalll{, Ka4eCTBOM, MOTOKaMHU COOOIIECHUH, pecypcaMu CETH).

21 Kiaccudukanyus METOJO0B YIpPaBICHHS NOTOKAaMHU COOOIIEHWH B ceTH. Meron
penbedoB. Penwed i-oro y3ma, matpuiia penbedoB Ri u Marpuiia Mmapmpyro Mi.

22 CnocoObl ympaBJiCHHS pecypcaMu TpaHCIOPTHOH ceTu. llociemoBaTenbHBIN U
napajuleIbHbIM METO/Ibl pacpe/iesieHus: KaHaJI0B TPAHCIIOPTHOM CETH.

23 OcHOBHBIE 3Tallbl MPOEKTUPOBAHUS COOPYKEHUHM CBA3M. MareMaTudecKue MOJENH
ceredl. OCHOBHBIE XapaKTEPUCTUKH CETEH CBS3H.

24 TloctaHOBKa 3a/a4y aHajgu3a W CHHTE3a ceTed CBA3U. AHaJIu3 U CHHTE3 ceTell 0e3
00XOJTHBIX HAMpPaBICHUH.

25 Ananu3 u cuHTe3 ceTeil ¢ 00X0IHBIMU HaIlPaBJICHUSMHU.

26 IlocranoBKa 3aa4un pacrpeesieHus: KaHaIoB IEPBUYHOM CETH.

27 llepcnextuBbl pa3Butus cereil. COBpeMEHHbIE TEXHOJIOIMHM TPAHCIOPTHBIX CETEd U
ceTel gocryna.

28 Ceru cBszu cienyromiero mokoyieHus (NGN — (Next Generation Network). OcHOBHBIE
3JeMeHThl ceTu. YpoBHeBas mojenb NGN, ocHOBHbIE (yHKIUU YypoBHeW. Pacmpenenenue
AJIEMEHTOB CETH 10 YPOBHSIM.

29 Konnenuus Softswitch. ®yHKIHMOHAIBbHBIE IJIOCKOCTH OSTaJOHHOW apXUTEKTYPHI
ruokux koMmmyrtaropoB. CereBoe okpyxeHue Softswitch.

30 OcuoBsl TexHonoruu IMS (IP Multimedia Subsystem).

IIpumep 3K3aMeHAIIMOHHOTO OUJIeTa

®denepanbHOE areHTCTBO CBSI3U

YpanbCckuii TEXHUYECKUN IK3aMeHAUMOHHBIH OUIeT YTBEPXJIAIO:
MHCTUTYT CBS3U ¥ HHPOPMATUKU Ne 37 3aB. kadpenpoit MOC
(dbmman) ®I'BOY BO
"CuOUpPCKUi roCy1apCTBEHHBIM 10 TUCIIUILTAHE «__» 20 T
YHUBEPCUTET TEIEKOMMYHHUKAIIHN KoMMyTalimoHHbIE CHCTEMBI

1 nHPOpMaTUKH"
B I. ExarepunOypre
(YpTUCHU Cubl'YTH)

Hanpasnenne 11.03.02 IMpoduns MCuC VYposens bakanaBpuar ®Pakynsrer_HO kypc_3  cemectp 5

1 Bapuants! BkimtoueHust YATC (PBX) pasnoit emxoctu B TOOII. Opranusanus y3ios
BEJIOMCTBEHHBIX TeJI€()OHHBIX CTAHLIUH. .

2 Ceresbie untepdeiicel LICK. Bzaumoneiicteue LICK ¢ omnotunueiMu ATC u ¢
aHaJIOroBbIMH cucTtemMaMu kommyTranuu. [Iporokomnsl B3anmozeicteusa LICK ¢ ATCK.

3 CunresupoBate MIIK 64x128 mMeTonoM JEKOMIIO3MIIMM IO BBIXOJAM, HCIOJb3Ys
MynbTUILICKCOPBI 64x1. TToscHuTh npouece kommyrauuu K, (Sy,t,) —> K, (S5, 4,) »

WCITONB3Ys aIPECHOE 3allOMUHAroIIee YCTPOUCcTBO (A3Y).

5. bBaHK KOHTPOJILHBIX 33aJaHUIl M MHBIX MaTepHaJjioB, UCNOJb3yeMbIX B IMpolecce
NMpoueAypP TEKYIIero KOHTPOJIsl U MPOMEKYTOYHOM aTTecTaAluu




[IpencraBieH B 3JEKTPOHHOM WHGPOPMALMOHHO-0Opa3zoBarenbHOM cpene mo URL:
http://www.aup.uisi.ru.



OrneHOUHBIE CPEICTBA PACCMOTPEHBI U YTBEPXKACHBI Ha 3acenannu kadeapsr MOC

IIporokoi Ne or" " 20 r.
3aBeayroniuii (3aM. 3aBeayromero) kaheapou / /
[IpoTokon Ne or" " 20 T
3aBenyromuii (3aM. 3aBenyroriero) kadempoi / /
IIporokoin Ne or" " 20 r.
3aBenyromuii (3aM. 3aBeyroniero) kadempoi / /
[Ipotokomn Ne or" " 20 1.

3aBenyronuii (3aM. 3aBenyrorniero) kadempoi / /




OueHo4HBIE CPEICTBA PACCMOTPEHbI H YTBEPIKICHBI Ha 3aceaanuu kapeapsr MDOC

TMpotokon Ne /_or"Y " O 20L8 ;

3aBeayrONIHil (3aM. 3aBeYIOLIEr0) Kadeapoit YT
LCH

[Tporokon Ne // 0T "0&" 5)9 20 ‘?{

o

3apeayromuii (3aM. 3aBeyroniero) kadeapoit /
[Ipotokon Ne or" " 20 r
3aBeyIOIIMIT (3aM. 3aBeAyIOIEero) kadeapoii / /
ITporokoa Ne or" ! 20 .

3aseyromuii (3am. 3aBeiyioniero) kadeapoii / /




