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BBEJAEHUE

benropox - MEpCHEKTHBHBIM W pPa3BUBAKOIIMKCI Topoa B UYepHOo3eMbe.
[IOoCTOSSHHBII POCT YHCIEHHOCTH HACEJIEHUS TIOpoAa MOCIYXWUI NPUYHHOU
CTPOUTEIBCTBA HOBBIX MUKPOPAHOHOB U KWJIBIX MAaCCUBOB, KaK B TOPOJICKOM, TaK U B
NPUTrOpOJHOIN yepTe. OJHUM U3 aKTHUBHO 3aCTPAaMBAOIIMXCS MPUTOPOJIHBIX PailOHOB
apisiercst [II'T CeBepHbIii, paciionoXeHHbIA B 12 KM K CEBEpY OT LIEHTPa ropojia.

Ha ceronHs pa3BuTas TEIEKOMMYHUKAIIMOHHAs HMH(PACTPyKTypa SBISETCS
OJIHAM U3 BOKHEWILIMX ACTIEKTOB KOM(OPTHOrO MPOKUBAHUS JIFOJIEH HA TEPPUTOPUU
TOIO0 WM HMHOIO MHUKpOpanoHa. Pa3BHUTas TEIEKOMMYHUKAllMOHHAs CTPYKTypa
croco0Ha 00eCeYUTh KUTEIEH UPOKUM CHEKTPOM MYJIbTHCEPBUCHBIX ycayr. [lpu
TOM OHa JOJDKHA OTBEYaTh BBICOKMM TpPEOOBAaHUSIM HAJEKHOCTH U CKOPOCTHU
paboThI y3J10B CETH CBSI3U.

He cMotps Ha TO, uTO 1. CeBEPHBIM aKTUBHO 3aCTPAMBACTCS, HEKOTOPBIE U3
€ro MHMKpPOPAaWOHOB €II€ HE MMEIT pPa3BUTOM  TEIEKOMMYHHUKAIIMOHHOU
uHppacTpykTypel. K TakuM MHKpoOpalloHaM MOKHO OTHECTU CTPOSILIUNCS
mukpopaiion CeBepHblii-2. CerogHsi AocTyn K cetu VHTepHET B STOM paiioHe
OCYILIECTBIISIETCS] ¢ TIOMOIIBIO OECIPOBOIHBIX TEXHOJOTUM JTOCTyNa, MpeaaraeMbix
COBPEMEHHBIMH COTOBBIMHU omneparopamu. [logo0HOe pellieHre He MOKET B MOJHOU
Mepe oOecneuyuTbh MPENOCTABICHUE MYJIbTHCEPBUCHBIX YCIYr C 3aJaHHBIM
KayecTBOM. TakuM 0Opa3oM, BO3HHMKAET HEOOXOJUMOCTb MOCTPOCHHUSI COBPEMEHHON
U BBICOKOCKOPOCTHOW MYJIbTHCEPBUCHOW CETH CBSI3M B MUKpopaiioHe CeBepHbIN-2.
BaXHBIM MOMEHTOM NIPU 3TOM SBJISETCA HCIIOJIb30BAaHME HOBBIX U COBPEMEHHBIX
TEXHOJIOTUH, KOTOPbIE HMEIOT BO3MOXXHOCTh JAJBHEHIIETO pPAaCIIMpPEHUS U
MoaepHuzauu. OgHoit u3 Takux TexHosorui spisiercs: TexHosnoruss PON. TToatomy
Tema pabotbl «lIpoekTHpoBaHME MYJIBTHCEPBUCHOM CETH CBA3M B OKUIOM

MUKpopaiioHe CeBepHbIN-2 belropoacKkoro paiioHay ABISETCA aKTyaJIbHOM.
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[lenpto mpoekTa sBIseTCA pa3pabOTKa MYJIbTHCEPBUCHOM CETH CBS3H B
mukpopaiione «CeBepHbIii-2» benaropoackoro pailoHa Ha OCHOBE COBPEMEHHBIX
TEXHOJIOTHHA JTOCTYIIA.

JUis JOCTHXKEHMSI LIeNr paboThl HEOOXOAUMO PEIIUTh CIETYIONIUE 3a1aUu:

o AHanu3 CyniecTBYOLIEH CETH CBS3H;

o Beibop BapuaHTa peanu3alMd HOBOM CETH CBSI3M MHKpoOpaiioHa

CeBepHbIii-2;

o Pacuet Tpaduka, reHepupyeMoro abOHEHTaMH CETH;

J Br160op 060opynoBanusi, HEOOXOAUMOTO JJIsl peau3alliy CETU CBSI3U;

J Pacuet o0beMa 000py10BaHuUs U TUHEHHO-KaOEIbHBIX COOPYKEHUM;

o Pa3zpaboTka pekoMeHAaIK 0 CTPOUTETHCTBY CETH CBSI3H;

o TexXHUKO-3KOHOMHUYECKOEe 000CHOBAHUE MTPOEKTA;

o PazpaboTtka TpeOoBaHMII K OXpaHE TPyJa, TEXHUYECKON 0€30MacHOCTH U

IKOJIOTHYECKOI 0€30MacCHOCTH MPOEKTa.
JlanHasi BBIMyCKHas KBalM(UKAIMOHHAs paboTa cocTouT M3 9 pasnenos,
MOCBSIIEHHBIX PEIICHUIO MMOCTABICHHBIX 3a/1a4d U npuiokeHuid. Coaepkut Bcero 85

JucTa, / pucyHkoB, 17 Tabmuil.
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1 AHAJIN3 CYIIECTBYIOUIEN CETH CBS3U
MUKPOPAMOHA «CEBEPHBIN-2» BEJITOPOJICKOI'O
PAMOHA

1.1 O0ue moJIoKeHus

Peamnszanpss  mpoekTUpyeMOW — MYJIBTHCEPBHUCHOM  CE€TM  MHUKPOpanoHa
«CeBepHBIIi-2»  TMO3BOJUT JKUTEISIM  MOJy4aTh JOCTY K  COBPEMEHHBIM
TEJIEKOMMYHUKALIMOHHBIM yCIIyraM CBsI3M, TakuxX Kak: goctyn B WHrepner, IP-
tenedonus  (SIP), IPTV  (umdpoBoe  WHTEpAKTHBHOE  TEJICBHJICHUEC),
BUJICOHAOIIO/IEHUE U TIP.

HeobxoaumocTh co31aBaTh MYJIbTHCEPBUCHBIE CETH CBA3M OOYCIIOBIIEHA TEM,
4TO TPAJUIMOHHBIE HAa CErOHs Tee(h)OHHBIE CETH CBSI3U HE CLIOCOOHBI MPEAOCTaBUTh
MOJIb30BATEJISIM TIOJIHBIN CIEKTP HEOOXOIUMBIX TEJIEKOMMYHUKAITMOHHBIX YCIYT,
KOTOpbIE Obl OTBEYAJIM COBPEMEHHBIM TPEOOBAaHUSAM K CKOPOCTH MpUEMa U Nepeaadu
uH(pOpMaIUK, a TaK K€ 3aJJaHHBIM YPOBHEM Ka4yeCTBa.

Hcxonga w3 3TOro, MOXKHO CcJieJaTh BBIBOJA, YTO CO3/aHHUE TPAAUIIMOHHOU
TeseOHHOM CETH CBSI3M B HOBBIX CTPOSIIMXCS MUKpPOpaioHaxX (OJJHUM U3 KOTOPHIX U
ABJIIETCST paccMaTpuBaeMblii MKpH «CeBepHbIii-2») HerenecooopasHo. [lockonbky
MKpH CeBEpHBIN-2 Ha CErOJHs HE UMEET NEHUCTBYIOUIEN CETU CBSI3HM, KOTOpas MOrja
OBI TTPETOCTABUTD MOTHBIA KOMIUIEKT COBPEMEHHBIX TEJIEKOMMYHUKAITMOHHBIX YCIYT,
HEOOXOAMMO CO37aTh HOBYIO C€Th, KOTOpas OyneT OTBe4YaTh BCEM COBPEMEHHBIM
TpeOOBaHMIM TOJIb30BaTENIeH U CTaHAApTaM KauyecTBa.

[Toctpoenue cetn Ha Oa3ze TexHojormm XDSL He maeT GoibIIOro mporeHTa
NPOHUKHOBEHUSI YCIYr, a MCHOJb30BaHUE TEXHOJOTUN paJuoA0CTyNa, TaKKe
CTAJIKUBAETCA C MPOOJIEMON BHICOKOW CTOMMOCTH M HU3KOM OKYMaeMOCTH, MPU ITOM

COXpaHsisi HEJIOCTATKHU CeTel Ha 0aze TPagUIIMOHHON TeaehOHUH.
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Peanusyss MyJnbTHCEPBUCHYIO CETh, ONEPATOP AOKEH HMETh BO3MOMXKHOCTH

ITOBBICUTH CBOIO JOXOOHOCTh U KOHKypeHTOCHOCOGHOCTB B 3a/lTaHHOM PETrUOHC.

1.2 Dkcnaukanuga 00beKTa

Mukpopaiton «CeBepHbIii-2» benropoackoit o0iacTu SBISIETCS HOBBIM H
MEPCHEKTUBHBIM MPUTOPOAHBIM paniOHOM. PaliOH co3maeTcs B paMKax KOHUEHIUU
3aropoJIHOTO TOCEIKA, JOCTATOYHO YAAJIeH OT OXKUBJIECHHBIX aBTOMOOUIIBHBIX Tpacc,

9TO OOECIeYMBACT CIHOKOWHOE M KOM(OpPTHOE MPOXMBAHWE YEIOBEKAa 3a YEpTOU

ropoaa. Ha pucynke 1.1 npencraBiena cxema Mukpopaiiona « CeBepHBIN-2».

bonbmas miom@aaer  TEPPUTOPUU  CTPOUTENHCTBA  IO3BOJISIET  CO37aTh
MaKCHUMAJIbHO YAOOHBIN JIJIsi TPOKUBAHUS KAXKIOTO YesoBeka paiioH. MiMes B cBoeM

COCTABC KaK MHOI'OKBAPTHUPHBIC, TAK W YAaCTHBIC J0Ma, IMOAPA3YMCBACTCA HAJINYIUC

Jluct
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IUIOCKOCTHBIX aBTONAPKOBOK M TMAapKOBOYHBIX MECT, OJIaroyCTpOEHHBIE IBOPOBBIC
TEPPUTOPUH, JAETCKHE M CIOPTHBHBIC IUIOMIAJAKH, OCTAHOBKH OOIIECTBEHHOTO
TpaHcnopTa. Tak e TmoJpa3yMeBaeTcsi HaJIWYUE NPOJYKTOBBIX U OBITOBBIX
Mara3suHOB, MyHHUIIMIIAJIbHBIX YUPEKACHUMN.

B coorBercTBMM ¢ 3amayamMu  JUIUIOMHOTO TIpOEKTa Ui pa3paboTKu
MYJIbTUCEPBUCHOM ceTH MuKpopailoHa «CeBepHbIi-2» HE00XO0JAUMO MPOBECTH
aHall3 COCTOSIHUS CYIIECTBYIOIIEH CETH CBSI3U UM MHPPACTPYKTYPHl MUKpOpaiioHa.
D10 HE0OXO0AMMO IS JalbHEHIIEro MPOEKTHUPOBAHUS CETH CBA3U, a TaKXKe s
BO3MOXKHOCTH BBIOOpA TaKMX aCMEKTOB KaK:

e Buj npenocTaBisieMbIX yCIyT;

e Tpebosanus k npoektupyemont MCC;

e TexHOJOrus MOCTPOEHUS CETH ;

HeoOxomumMo  Tak k€  ONpENeInTh  BO3MOXKHOCTh  HCIIOJB30BAHHS
CYILLECTBYIOLIEH TEXHUYECKOM TEIEKOMMYHUKAIIMOHHON 0a3bl MHKpOpailoHa aJis
IpeoCcTaBlieHUs] aDOHEHTaM HEOOXOMMOTO CIEKTpa yCIyr IpU MPOEKTUPOBAHUU U
peanu3anuu CeTu.

B cootBerctBUM ¢ «['€HepaibHBIM IIJIAHOM TOPOJICKOIO MOCEJIEHUSI «IIOCETIOK
CesepHblit» » [1] nHbpacTpyKTypa CTPOSIIETrocss MUKPOpaiioHa OYIET CoepKaTh:

- 58 ku0ii MHOTOKBAPTUPHBIN AOM C OOLIUM KOJMYeCTBOM KBaptup - 1353.
Crona Bxonar 15 3-3TaxkHBIX JOMOB €MKOCTBIO 465 kBapTup u 24 3-3TaKHBIX JOMOB
E€MKOCTHI0 288 KBapTUPBI. 2 JOM TMEPEMEHHOUW ATaXHOCTH (3-5 3Ta)kel) eMKOCTBIO
104 kBapTup, 12 5-3TaXHBIX TOMOB €MKOCTHIO 284 KBapTUPBL. O 7/-3TaXKHBIX JOMa
€MKOCTBIO 212 KBapTHUp;

- 110 980 n1oMoB ycaeOHOro Thna (4acTHbIX KOTTEIKEN);

- 10 TOproBeIX TOYEK;

- 1 1om KynbTypBI;

- 1 ®Ou3KyIbTypHO-0310POBUTEIBHBIN KOMILIEKC;

- 1 merckuii can;

- 1 mxona;

Jluct
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- 1 nonuKIMHUKA;

- 1 craguon;

Ha ceromHsmHuii K€ J€Hb B MHKpPOpallOHE YyXe€ IOCTpoeHo 12
MHOTOKBapTHPHBIX JOMOB (€MKOCTbO 372 kBaptup), nopsaka 400 Korremxei,
JETCKUM cag u | TOproBuIil EHTP.

[Ip1 mpOEKTHPOBAHUMU CETHU CBSI3M B paMKax JAHHOTO JIUILUIOMHOIO MPOEKTa
OyneT nmematbcs pacdeT Ha Oyaymyro (JaTbHEHIIYIO) 3acCTpONKY MHUKpOpaioHa,
COTJIACHO T€HEPATBHOMY IUIAHY TOPOJCKOTO MOCEICHHUS.

Jns moCTpoeHHsT MYJIbTUCEPBUCHOM CETH ObLI CHPOTHO3MPOBAH aHAIMU3
NOTpeOHOCTE a0OHEHTOB, KOTOpbIE OYOyT MHpPOXUBAaTh B JAHHOM MHKpPOpanoHE.
YyuthiBas TOT (PaxT, 4TO HE BCe aOOHEHTHI, MIPOKUBAIOIINE B MUKpOpaiioHe, Oy IyT
MOAKIIIOUEHBI K MPOEKTUPYEMOU CETH, U, CIIEIOBATEIIbHO, HEBO3MOXKHO OOECIECUUTh
100% mnpoOHUKHOBEHME, JJII BCEX IMOCIEAYIOIUX PAcYeTOB OYJET HCIOIb30BAHO
3Hayenue 2000 aGoHeHTOB, 4YTO cocTaBiasieT OKoJo 80% Bcero HaceleHHs

MUKpopaiioHa. [lony4yeHHble pe3ynbTaThl IpeacTaBieHbl B Tadbnuue 1.1.

Ta6auna 1.1 - Mcxoanble faHHbIE IPOEKTHUPYEMOii ceTH

OO0111€€ KOJIMYECTBO Bua npenocraBisieMbIX yeiayr
BO3MOYHBIX Buneonabnune
Teneponus | Internet IPTV
a00HEHTOB HUE
2000 800 1500 1300 400

Mukpopaiion «CeBepHbIii-2» SBISIETCS MPUTOPOAHBIM PAOHOM Tropoja
benropon. TlockoybKy BbIOpaHHBI MHKPOpPAHOH HAXOJIWUTCS Ha dTare 3aCTPOUKH U
HE HMMEET Pa3BUTON HHQPPACTPYKTYphl CETE€HM CBsI3U, KaOeiabHAs KaHAIU3alUs |

pacnonioxxerne mectHor ATC erie He ObUTH CITPOCKTUPOBAHBI.
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1.3 AHaJIM3 COCTOSIHUS CYIIeCTBYIOIIEH CeTH CBSA3HU

Ha ceromHs yciayru cBs3M Ha TEpPpPUTOPUM BBIOPAHHOTO MHUKpOpaioHa
IIPENOCTABISIIOTCS  COTOBBIMU ~ omneparopamMu  cBsi3u. (OJIHaKO MPEIOCTaBICHHE
KaueCTBEHHBIX MYJbTUCEPBUCHBIX yCIyr ¢ momoinbio TexHosnoruit 3G u 4G cBszu
JUIS. KaXIOTO JKUTENsT MHUKPOpPAallOHA HE SIBISETCS BO3MOXKHOU. B cBsi3m ¢ »TuUM
BO3HUKAET HEOOXOAMMOCTD peanu3auu pazsutoit npoogHoi MCC.

[Ipeanonaraercst npeaocTaBiIsITh ADOHEHTaM CJEAYIONINE YCIYTH CBSI3H:

- Hoctyn B UHTEpHET;

- IP-Tenedonus;

- IPTV;

- Buneonabmronenue;

- IHTEepaKkTUBHBIE U UTPOBBIE CEPBUCHI.

PaccmaTpuBaemblii MUKpPOpPalOH SIBISIETCS MEPCIEKTUBHBIM ISl TOCTPOCHUS
peHTabebHOM MPOBOJHON CETH CBSI3U. B CBS3M C OTCYTCTBHEM JI€WCTBYIOLIEH
MYJIBTUCEPBUCHON CETH CYIIECTBYET HeoOXxoaumocTh cpoektupoBath MCC Ha 6a3ze
MPOBOAHBIX TEXHOJOTHM JOCTyMa, OTBEYAIOIIYI0 COBPEMEHHBIM CTaHJapTaM
CKOPOCTH J0cTyna, GYHKIIUOHATA U HAJIEKHOCTH.

OueHrBas BBILICU3IOKEHHBIM MaTepyal MOXKHO CIeJaTh BBIBOJ, YTO
pa3paboTKa U TPOEKTUPOBAHHE MYJIbTUCEPBUCHON CETH CBS3M B MHUKpOpaloHE
«CeBepHBI-2» SBISETCS aKTyalbHOM 3agaueid, mocKoybKy mogooHas MCC mo3BoauT
MPEeOCTaBIATh a0OHEHTAaM IIUPOKHUM CHEKTP YCJIYT MO €IMHOMY KaHaly CBSI3M M Ha
€IMHOM TEXHOJIOTUYECKON OCHOBE KOMMYTAIMH MTAKETOB.

HeobxoaumpiMu yCTIOBUSIMU JIJ1s1 TPOCKTUPOBAHMS U JAIBHEHUINICH peatn3aluu
CETH SBJISIIOTCS:

- OobecneueHue TpeOyeMoro KadecTBa OOCITy)KMBaHUSI aOOHEHTOB TMpHU
nepenayde Tpaduka Ha ypoBHe QOS.

- CoOsofeHrue CTaHIapTOB, HOPM M TEXHMYECKHUX OTUYETOB B cdepe

TeJIEKOMMYHUKaui B PO.
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2 BBIBOP BAPUAHTA PEAJIN3ALIMN
MYJbTUCEPBUCHOM CETH CBSI3U

2.1 TlocTaHOBKA 32244 NPOEKTUPOBAHUS

B nocnennee pecsatunerve nocrpoenne MCC ¢ wHTErpanueil pa3inyHbIX
YCIIYT SIBJIsIETCS HauboJee MepcrneKTUBHBIM, U, BO3MOXHO, OCHOBHBIM. Takue ceTu
CBSI3U MOTYT OOBEIMHHUTH B ce€0€ pa3iMuYHbIe BUABI CBS3M HAa OCHOBE €IMHBIX
OpPTraHU3alMOHHBIX M TEXHUYECKUX MPUHLMIIOB, YTO MO3BOJIAET IOJIb30BATEISAM
NpUHUMAaTh, TepefaBaTh U 00pabaThiBaTh B IU(PPOBOM BHUJIE PA3NIUUYHYIO 10
XapakTepy U 00beMy HHPOPMAIIHIO.

[Ipn co3manuu MyJIBTUCEPBUCHOW ceTH Mukpopaiiona «CeBepHbIi-2»
JOCTUTAOTCS:

+ Cokpailenre pacxoJ0B Ha KaHaJbI CBSI3H;

o CokpaileHre pacxolloB Ha aJIMUHUCTPUPOBAHUE U TOJJEpPKAHHE
pPaboTOCTIOCOOHOCTH CETH;

o DBo03MOXHOCTM TmpOBEAECHUS €OUHOW AAMUHUCTPATUBHO-TEXHUYECKOU
MOJINTUKHU B 00JaCTH UHPOPMALIMOHHOTO OOMEHA.

Hcxonnblie JaHHBbIE 1S IPOEKTHPOBAHMS:

- OnucaHue W TEXHUYECKOE COCTOSIHUE CYIIECTBYIOIIEH CETH CBS3U
MHUKpOpaiioHa «CeBEpHBIN-2»;
- OO0r11ee KOJIMYECTBO KBAapTUP B MUKpoOpaiioHe - 1353;

- OO111ee KOJIMYECTBO YaCTHBIX JOMOB B MUKpopaiione — 980;

[Tnanupyemoe konruectBo abonentos — 2000;

TpebGoBaHus K MPETOCTABISIEMBIM YCIIYTaM CBS3H.

BbIXoaHbIE JaHHDBIE:

- Kondurypanus MyJIbTUCEPBUCHON CETH CBS3U, THUI HCIOJIB3yeMOU
TEXHOJIOTUH;

- Bugsl npepocrapisieMbIX YCIyT;

Jluct

11070006.11.03.02.106.T13BKP | 1

Wzm. | Jluct Ne moxym. Ioanuce | Hata




- KonnuectBo 1 Tun aOOHEHTOB;
- O0beM U CTOMMOCTH CETEBOTO OOOpYAOBaHHUA, JTUHEHHO-KaOEIbHBIX
COOPY>KEHUM, pabOT MO peanu3aluu CETH CBS3H.
Takum o0Opa3oM, OCHOBHOM 3ajaueil mpoeKTa SBIAETCS pa3padoTKa
KOHLIETIIIUY peanu3alliid MYJIbTUCEPBUCHOMN CETU CBSI3U, YAOBIETBOPSIONIEH BCEM

MNpEaABbABIIACMBIM Tpe6OBaHI/IHM K CCTH.

2.2 TpeOoBaHMsI K NPOEKTHPYEMO MYJIbTHCEPBHUCHOM CEeTH CBSI3H

MHuKpopaioHa «CeBepHblii-2» bearopoackoii odjiactu

[Tpoextupyemas MCC mukpopaiiona «CeBepHbIi-2» JOJIKHA MPETOCTABISTH
aOOHEHTaM CJIEAYIOLINE YCIIYTH CBSI3H:

e BBICOKOCKOPOCTHOM noctyn B HTEpHET;

e |IPTV, Brimtouas yciyry «Buzeo 1o 3anpocy» (VoD);

o |P-tenedonus;

e Bujaconabaronenue;

e lHTepaKkTUBHBIC U UTPOBHIC CEPBUCHI.

[IpoekT MyJIbTHCEpBUCHOM CETH JOKEH 00ecreunBaTh BBIIIOJIHEHUE BCEX €€
byHKIIHIA:

e OOMeH BceMH BUAAMHM MH(pOpMalMH (peueBble JaHHBbIE, rpaduuecKkue u/uiu
BHUJICO/IaHHBIC);

e UHrerpamus ¢ CymeCTBYIOIIUMH TEICKOMMYHHKAIIMOHHBIMH CHUCTEMaMHU 3a
CUYET TMOCTPOCHHUS DBJIEMEHTOB CETH Ha OCHOBE CTAHJAPTHBIX TEXHUYECKUX
CPEIICTB U METOIOB Mepeaun U 00padoTKu nHGOPMAITIH;

o JlanpHeiass BO3MOXHOCTh PA3BUTHsI TOMOJOTUU CETH (pacCHIUpEeHHE WM
U3MEHEHHE ee KOHPUTypalun);

e JlanpHeiimmass  BO3MOXKHOCTb  BHEAPEHHMS  HOBBIX W MEPCHEKTHUBHBIX

I/IHCpOpMaI_II/IOHHBIX H TCJIICKOMMYHHUKAITUOHHBIX TEXHOJIOTHH.
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[lepBpiM mmiarom B mpoektupoBanun CC sBIsSETCS OINpeneneHue u
JOKYMEHTUpOBaHUE Iened mpoekta. st aToro ObIM pazpaboTaHbl ClETYIONINE
TpeOOBaHMUS:

o ODYHKIHUOHATBHOCTh U CTAOMIBHOCTH. Peammzyemas MCC pomxHa, mpexie
BCero, paboTaTb W YIOBJIECTBOPATh MOTPEOHOCTH TMOJB30BATENCH, JOJKHA
o0ecreynBaTh CBA3b C JOJDKHON CKOPOCTHIO M HAJEKHOCTBIO.

e [ubOkocte n mMacmtabupyemoctb. CeTb JOJKHA 00JaJaTh CIIOCOOHOCTBIO K
pocTy 06€3 KaKux-JIM0O CyIIECTBEHHBIX U3MEHEHUI OOLIETo €€ yCTpOoiiCcBa.

e Vnpapnsemoctb. CeTb JODKHA OBITh CHPOEKTUPOBAHA TaK, YTOOBI MOKHO
ObUIO JIETKO MPOBOAWTH KOHTPOJIb W YIpaBi€HHE M OOecredeHus
CTaOMJIBHOCTH €€ padOTBhl.

e ApnantupyeMocTb. CeThb JoJKHa ObITh pa3paboTaHa Tak, yTOObl B OyaylieMm
ObUIO BO3MOXKHO BHEAPEHUE TEXHOJIOTMYECKUX HOBIIECTB. M3 3TOrO Cieayer,
YTO MPHU MPOCKTUPOBAHUU CETH JIOJDKHBI OBITh YITCHBI TEXHOJIOTHH OYyIYIIETO,
a cama CeTh JOJDKHAa MCKIIIOYaTh B CBOEM COCTaBE 3JIEMEHTBI, KOTOpbIE Obl

OrpaHMYIHUBAJIN €€ YCOBCPIICHCTBOBAHUC.

2.3 Pa3pa6oTka cTpaTeruu NpoeKTHPOBAHHSA CETH CBSI3M MUKPOPaiioHa

«CeBepHblii-2» bearopoackoii odiaacTu

Hnst sdbdextuBHOCTH pabOTBl CETH W YIOBJIETBOPEHUS TOTPEOHOCTEM
MOJIh30BaTeNIe peanu3alus MyJIbTHUCEPBUCHON CETH JOJDKHA SIBISTHCS PE3yJIbTaTOM
TIIATEJNBHO CINIAHUPOBAHHOW MOCIEN0BATEILHOCTBIO JEUCTBUN, BKIIFOYAOIIUX:

1. Coop TpeboBaHuUl U OKUAAHUS MTOJIB30BaTENCH.

K peamuzyemoii MCC mukpopaiiona «CeBepHbIN-2» TpeOyercsi, 4ToObl OHa
OKa3bIBajia JIOCTYN K HEOOXOIWMBIM a0OHEHTaM yciIyraM. JTO HEOOXOIWMO s
YVAOBJIETBOPEHUS HMH(OPMAIIMOHHBIX MOTpeOHOCTE aOOHEHTOB M CO3JIaHMS

JOTIOJIHUTENBHOTO A0XO0a IPOBANAEPY YCIYT CBS3H.
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Hcnonp3oBanue |P-tenedonnn mo3BoauT OCymecTBIATh JOCTYI K CETH CBSI3H
OOIIEero MOJB30BAaHUS C UCIOIB30BAHUEM YK€ UMEIOIIEHCS HHPPACTPYKTYPhL. DTO, B
CBOIO O4Yepelb, COKpallaeT pacxoJibl Ha MOJAKIIOYeHHE aOOHEHTOB, MOBBIIIAET
0e30macHOCTh TeNe(OHHBIX Pa3rOBOPOB M IMO3BOJSET NPOWU3BOJAUTH MOHHUTOPHHI U
KOHTPOJIb YYETHBIX 3amuceil aDOHEHTOB.

[IpenocraBnenre aboOHEHTaM MHOTOKAHAJIBLHOTO HU(POBOTO TENEBUACHUS B
paMKax MMEIOIIEHCS CETH CBA3M TaK K€ MO3BOJUT COKPATUTh PacXo/ibl a0DOHEHTOB Ha
MOJKJIIOYEHUE M YCTAHOBKY JOMOJHUTEIBHOTO O0OpyAOBaHMS M mpuema 1B-
MpOrpamMM, a TaK € CO3JACT JIOMOJHUTENBHBIA H0X0 mpoBanaepy. [lons3oBarenu
MOJIy4atOT BO3MO>KHOCTh MCIOJIb30BaHUSI MHTEPAKTUBHOTO TEJIEBUJICHUSA, TIPOCMOTP
KaHAJIOB B peXUMe BbICOKOW YeTkocTH (HQ) 1 mpouyne BO3MOXKHOCTH.

[Ipomycknass ~ cmocobHocTth  mpoektupyemoit ~ MCC — mpeamonaraer
MpenoCcTaBiieHUss a0OHEHTaM YCIyTU BHUJACOHAOIIONCHUS Pa3IUYHBIX OOBEKTOB C
UCITIOJIb30BAaHUEM KaMep HapY>KHOTO Y BHYTPEHHET0 HAOII0ACHUS.

2. Ananmu3 TpeboBaHUM.

B pesynprate ananmmza TpeOOBaHUN K TMPOCKTUPYEMOW CETH OBLIO
YCTAaHOBJIEHO, 4YTO HeoO0XxoauMmo paszpabdorats Takyro MCC, koTopas umena Obl
JOCTYTl K CETH CBSI3U OOIIEro MoJIb30BaHUSI M 00JIaJaTh JTOCTATOYHON MPOIYCKHOM
CIIOCOOHOCTBIO IS MPEA0CTaBIICHUS a00HEHTaM TPeOyeMbIX YCIYT.

3. IIpoexkTupoBaHHE TOMOJIOTHH CETH.

[TocTpoenue cetu cBs3u MuKpopaiioHa «CeBepHbBIN-2» OYyIEeT BBIIIOJIHEHO C
WCIIOJIb30BAHUEM MEpPAPXUYHOM CTPYKTYphI, T.€. OT sipa CeTH K aOOHEHTCKUM
tepmuHanam. [TogoOHoe pelieHre mo3BONISIET UCTOIB30BATh CEMEUCTBO MPOTOKOJIOB
Ethernet, obnanaromiee 1octaTouHON MPOMYCKHOM CITOCOOHOCTBIO ISl 00ECTICUCHUS
KOPPEKTHOM pabOThl MPOEKTUPYEMOI CETH.

4. ]JloxyMEHTHpOBaHHE JIOTHUYECKON U (PU3NUECKON pean3aIiii CETH.

JIOKyMEHTHUPOBAHKE BBHITIONHACTCS JJII KOPPEKTHOU (PU3HUECKOU pean3ariu

ceTH MHUKpopaiiona. JlaHHas mporeaypa TMO3BOJSET H300pa3UTh MPOCKTUPYEMYIO
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CEeTh CBSI3M Ha PA3IMYHBIX JJOTHYECKUX YPOBHAX C YUETOM BCEX HOPM M TpeOOBaHMIA,

NPpCABbABILICMBIX K IPOCKTUPYCMBIM CCTAM CBA3U.

2.4 Bpi0op TexHosoruu s peaauzauun MCC

[Ipn npoexkTupoBaHWUU JTHOOOM CETH CBSI3U BAXKHO BHIOpAaTh ONTUMAIbHBIN

BapUaHT ee peanu3alud. Takas HEOOXOAMMOCTh OOyCJIOBJCHA 3aTpaTaMH Ha

IMPOCKTUPOBAHUC U CTPOHUTCIBLCTBO CCTHU, ICPCHHCM IIPCIHOCTABIIACMBIX abOHEHTaM

YCIIYI' © BOBMOKHOCTBIO z[anLHeﬁmero pa3sBUTHA UIIKX MOACPHHU3AINU CCTH.

Ha CCroaHAa aKTyaJlbHBIMH CUCTCMaMH JOCTYyIId, IPUMCHACMBIMHA OIICpaTOPaMHU

B @0OHEHTCKHUX CETAX SIBIISIOTCS:

CucreMbl, OCHOBAaHHBIE Ha TEXHOJIOTHAX ceMeiicTBa XDSL,

KoMOWHHpyeMble CHCTEMBI C HCIOJIb30BAHUEM BOJOKOHHO-ONTHYCCKUX U
koakcuanbHbIX Kabenei (HFC, Hybrid Fixed/Coax);

Bo010KOHHO-ONITHYECKHE CUCTEMBI JIOCTYTIA;

Cuctemsl paguonocryna (Wi-Fi, WIMAX u mp.).

Jns peanuzannu MCC Muxpopaiiona «CeBepHbIi-2» Hanbosee MmoaXo UM

BapHaHTOM ABJIACTCA HCIIOJIb30BAHHUC BOJIOKOHHO-OIITUYECKOM CHCTEMBI AOCTYIIA.

Takoit BEIOOp 00yCIIOBJIEH HECKOIBKUMH apTyMEHTAMM:

1. TlockonbKy BBIOpaHHBI MUKPOPAOH HE MMEET JEHCTBYIOLIEH CETH CBS3H,

peanu3anys ceTH Ha 0a3e ONTUYECKOTO BOJIOKHA SIBISETCS MEPCHEKTUBHON U
nparMatuyHoi, T.K. BOJIC sBASIOTCA HMIHUPOKOMOJOCHBIMHU, MOAPA3yMEBAOT
BHEJPEHHUE TMEPCHEKTUBHBIX TEXHOJOTUH M CHOCOOHBI MPEAOCTaBIAThH
HEOTpaHUYEHHBI HAOOp YCIYT.

Hcxonga w3 mpeaplayliero MyHKTa, CIEAYeT, YTO MHKPOpPalloH HE HMEEeT
JNEHCTBYIOIUX TeNePOHHBIX KOMMYHHUKAlMW, a 3Ha4uT, peanusauus CC Ha
0aze texnosoruii XDSL He sBasieTcss Bo3aMoxkHOH. Kpome Toro, TexHoigoruu
XDSL Bo muorom ycrymator BOJIC. Hampumep, uMeOT Majblii MPOIECHT

nporukHoBeHUs (30%).
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3. CucreMbl paguoocTyna SBISIOTCS MEHEe HAJACKHBIMH M HE CIOCOOHBIMH
00ecneunTh KauyecTBO Mepenayu HHPOPMAIMH B YCIOBHSIX TIOTHOM 3aCTPOMKH
¥ OOJIBIIION TePPUTOPUU MUKPOpaioHa.

B HacTosiiiee Bpemsi B cCTeMax BOJIOKOHHO-ONITUYECKOM CBSI3U UCTIOIB3YIOTCS
HECKOJIBKO TEXHOJIOTUH, OTIIMYAIONINXCS APYT OT Apyra TEXHUYECKON peanu3ariuii u
croumocThio. Hanbonee npumensembie u3 Hux — FTTX (Fiber To The X) u PON
(Passive Optical Network). IIpoektmpyemas MCC Oymer cTpouThCs Ha Oase
texHosoruu PON, MockoJIbKy OHa He TpeOyeT HaAIMYKS aKTUBHOT'O 000PY/I0BaHMS Ha
IPOMEKYTOUHBIX y3j7aX. BBIOOp MMEHHO 3TUX TEXHOJOTHHA ISl MPOEKTUPYEMOU
ceTH 00YCJIOBIICH €€ aKTyaJIbHOCTHIO, HAJIC)KHOCTHIO U BO3MOXXHOCTBIO JIajlbHEHIIIEro

MaCHITa6I/IpOBaHI/IH cetH 6e3 CYIICCTBCHHBIX 3aTpar.

2.4.1 Texuoaorua PON

PON (Passive Optical Network) — TexHoorust macCUBHBIX ONTHYECKUX CETEH.
Ha cerognsmumii geHb SBISETCS TEPCIEKTUBHOW M OBICTPO pa3BUBAIOIICHCH,
MO3BOJISIET PEATM30BATh IIMPOKOIIOIOCHYIO MYJIBTHUCEPBUCHYIO CETh CBS3M HA OCHOBE
OINTHYECKOTO BOJIOKHA. [2]

CyTb TaHHOM TEXHOJIOTHH BBITEKACT U3 €€ HA3BaHUS U 3aKJIF0YAETCS B TOM, YTO
MEXy NpuéMHo-miepenaronmM MoayieMm uentpainbHoro ysna (OTL, Optical Line
Terminal) u abonentckumu y3namu (ONT, Optical Network Terminal) cosmaetcs
MOJTHOCTHIO TIACCHBHAs OINTHYECKass CETh. B MPOMEXYTOYHBIX y3jJaX TaKOH ceTh
pa3MEINIaoTCs TaK Ha3bIBACMbIC CIUTUTTEPhI — TACCHBHBIC PA3BETBUTEIIA ONTHYECKOMN
MOIIHOCTH, HE TpeOyrollirue NMUTaHus U o0cmykuBaHus. UYMCiio aOOHEHTCKUX Y3JI0B
ONT B ganHOM ciay4yae OyaeT 3aBHUCETh TOJIBKO OT MOIIHOCTH M CKOPOCTH TIPHEMHO-
nepenatoiiero y3ina OTL. OTo nmo3BomsieT peann3oBaTh TaKOE PEIICHUE JOTUYECKOM
TOIOJIOTHH, KaK «TOYKa-MHOrotouka» (point-to-multipoint). Ha pucynke 2.1

U300pakeHa apXUTEeKTypa ceTu Ha 6aze TexHonoruu PON.
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Pucynok 2.1 - Apxurexkrypa cetu PON

OcHoBHass wuzaes apxurektypsl PON — wucnonp3oBaHue BCETO OJHOIO
npuemonepenatouniero monayias B OLT ans mepenaun MHQOpMALMM MHOXECTBY
abonenTckux ycrpoiictB ONT u npuema uHpopMaIuu OT HUX.

Apxurekrypa PON ceteil monpasziensercs Ha HECKOJIbKO TEXHOJOTHHM ¢
pasmuuabiMu  craHpaptamMu- GPON u GEPON. Cucremsr cranmapra GPON
omuparoTcs Ha pekoMeHaanmu MexayHapogHoro Coroza Dnektpocsszu (ITU-T)
cepun G.984, a cucremsl cranngapra GEPON crpositest Ha cranmaprax |IEEE 802.3ah.
O6opynoBanne GPON um GEPON wmMeer BakHbIE C TOYKH 3pCHHS OIEpaTopa
TEXHUYECKUE OTJIMYMS, HECMOTPSA Ha TO, YTO OOJaJaeT OJAHUM M TeM ke Habopom
uHTepdericoB 1 QyHkumii. B To ke BpeMsi HEKOTOPbIE MPOU3BOJIUTENN BBITYCKAIOT
o0opynoBaHue, oTBevaroliee oOOMM cTaHaapTaMm. [[Is MCHoiab30BaHUS TOrO WIH

MHOTO CTaHJapTa B OCHOBHOM TpeOyercs sumb 3ameHa I10. Jlemaercs 3to 1o
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MPUYUHAM PACIPOCTPAHEHUSI TOW WM WHOM TEXHOJIOTMH B Pa3IMYHBIX PETHOHAX
mupa. B EBponie u Amepuke, rinaBHbIM 00pa3zoM, ucrnonb3yercss GPON, B ctpanax
Asun — GEPON. M3BecTHBI Tak e W Clydaw, KOTJa IPOU3BOJUTENb JOIMYyCKaeT
WCIIOJIb30BAaHUE OJHOBPEMEHHO [IBYX TEXHOJOTHH B OJIHOM CTallMOHAPHOM
KOHCTpyKTHBE. [3]

Opnako, He cmotpsi Ha cxoxectb, GPON u GEPON — Bce xe pasubie
cragaaptel. [lepemaga makeroB naHHBIX B cersix GPON mpoumcxomguT ciioxkHee,

Hexen B GEPON cetsix. OO0 3ToM CBUAETENBCTBYET PUCYHOK 2.2.

GEPON vs. GPON

GEPON GPON
|
P S AT T | S Formn AR AT
e \ # ' Py ™/ Circuits N w LA "\
Layer 5 {%“E':?/ (PoTs ) ( Data )(\\.-'u eo ) | SEFT;S ) Sy (pots ) ( ata/; (Video )
— \‘_“'C\J ~— ":,-—-—‘/ | e \\-.____-/' S N ‘\._\_ =
___________________________ D 5NN S (R N S-S
:’ | — T
Layer 4 ( TCP, UDP elc | i TCP, L!UPelc. )
Layer 3 (_ IP | P |
gy SRR SRS S K [NV EPSUEENERPEY SEEPSPEUPI P R
v
I A ’ .
F “ AAL 1/2/5 r E\L EthemgtFrarne )
: :
Layer 2 Y A | ATM+C i) ' )
C Ethemet Frame D} I LK +E T GEM Frame )
MAC
: ¢ GICTC Frame )
R P b e * ____________________
|

Layer1 | PON-PHY (physical elements, e.g. fibre) )

Example of cther services: IP over ATM, Ethernet over ATM, Switched megabit data service, LAN emulation, T1/E1 and x54 kps emulatiion, Violce aver ATM

( PON-PHY (physical elements, e.g. fibre)

Pucynok 2.2 - Pazauumus crangaproB GPON u GEPON npu nepenave makeTroB

JAHHBIX

Tak ke, GPON cern momaepxuBarOT OOJIBIIYIO CKOPOCTH Tepeiadyu, 4yem
GEPON (mo 2,5 I'éut/c npotus 1,25 I'6ut/c).

Jlmsi TOCTpOCHHMS CETH B paMKax JaHHOTO JHUILUIOMHOTO TpOeKTa Oyjer
ucrnonb3oBathess  TexHosmoruss GPON, wu, o00ycinoBieHO 3TO  CIEAYIOIMHUMHU
apryMeHTaMHu:

e [IlIponycknas crnocooHocTh GPON ceteit Boime, yem cereit GEPON (mo 2,5

I'6ut/c npotus 1,25 I'but/c);
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e lcnone3ys texuonoruto GPON Ha onun mopt OTL MOXHO MOAKIIOUUTH 110

64 aboOHEHTOB, MAaKCHUMAJIbHBI paaWyCy CETH MPU ATOM OyIeT IOCTUTATh
20kM, uro obOecrieunBaeT A(P(YEKTHUBHOE HCIONB30BAHUE ONTUYECKOTO

BOJIOKHA.
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3 PACYHET TPA®UKA, TEHEPUPYEMOI'O ABOHEHTAMHU

3.1 Pacnpenenenne aGOHEHTOB MO0 KaTeropusaM

[lpoBenem oneHky Tpaduka ceTd abOHEHTCKOro JocTyna. AHaiu3

MHOPACTPYKTYpPhl MUKpOpaiioHa MOKa3all, 4TO a0OHEHTOB MOXKHO pa3/Ie/iuTh Ha JBa
Kjacrepa: ¢u3MUecKUe JiMla W ropuaudeckue auina. lIpenckaspiBas moTpeOHOCTH

a0OHEHTOB TOTO WJIM MHOTO KJlacTepa, Obuta cocTaBieHa Tabmura 3.1.

Tadauuna 3.1 - Pacnipenesienne BUAOB YCJIYT M0 KATErOpUsM a0OHEHTOB

KonnuectBo | TpeOyemas
Oo01ee
a0OHEHTOB, rmoJioca
Kareropus aboneHTOB YHUCIIO Tpebyemsble ycnyru OO DOMVCKALI
a00OHEHTOB yrom pory
WX YCIYTY i
Tenedonnas cBs3b 800
Hoctyn B IHTEpHET 1500 He menee
2Mo6ut/cex,
TeneBunenue 1300
YacTHBIE UL 1985 OIITHMAIbHO
Buneonabmronenne 400 —
WNHTepakTHBHBIE 1300 5M6ut/c
CEPBUCHI
TenedonHnas cBs3b 5 He menee 3
Hoctyn B UHTEpHET 7 Mbur/c,
SOHO 10 TencBHICHHE 2 OIITUMAJILHO
-CBBIIIE 5
Buneonabmronenne 6 M6ut/c
TenedonHnas cBs3b 3)
KOpunnueckn 5
— Hoctyn B UHTEpHET He menee 5
SME/L Mout/c,
5 TeneBsunenune 3 OIITUMAIBLHO
ME
-cBeInIe 10
Buneonabnronenue 4 Mbnr/c
VPN 3
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N3 tabmuiet 3.1 BUAHO, YTO OCHOBHYIO 9acTh AOOHEHTOB COCTABJISIFOT YaCTHBIC
JUIA. YUHATHIBAICSA U TOT (haKT, 9TO HE BceM aboOHEHTaM TpeOyeTcs MOITHBIA Ha0Oop
OKa3bIBAEMBIX YCIYT.

[Tpu npoexktupoBannn MCC HE0OXOAMMO OIEHUTh U PACCUUTATh TPEOYEMYIO
MPOIYCKHYIO CHOCOOHOCTH JJIi TPAHCIIOPTHBIX MAarucTpajiedl U YpOBHSI arperanuu

CCTH.

3.2 OueHka TpedyeMoii MoJIOCHI MPOIYCKAHUS KAHAJIA

Jl51s orieHKu TpeOyeMOil MOIOCHI MPOITyCKaHUS TIPOU3BEIEM pacyeT.
J171st KaTeropuu 4YacTHBIX JIUIL:

o Tenedonus 800*8 x6ut/c = 6,4 MouT/C;

e Jloctyn k cetu UuTepuet 1500%2 MouTt/c = 3000 Moburt/c;

e TemeBunenue 1300*1,5 Mout/c = 195 Mowut/c;

e Buneonabmonenue 400*1,5 Mout/c = 60 Mout/c;

Htoro cymmapsslil Tpaduk aOOHEHTOB aHHOM Kateropuu — 3261,4 MouT/c;
Jlis abonenToB kateropun SOHO:

o Tenedponus 5*8 xk6ut/c =40 k6ut/c (0,04 MouT/C);

e Jloctryn k cetu Untepuer 7*3 Mout/c = 21 Mout/c;

o TemeBunenue 2*1,5 Mout/c = 3 Mour/c;

e Bunconabmronenune 6*1,5 Mourt/c = 9 Mout/c;

Htoro cymmapHsiii Tpaguk aOOHEHTOB JaHHOM KaTeropuu — 33,04 Mowut/c;
Jlist abonenToB kareropun SME u LME:

o Tenedonus 5*8 kour/c =40 x6ut/c (0,04 Mb6UT/C);

e Jloctym k cetu Uutepuer 5*3 Mout/c = 15 Mourt/c;

e Tenesunenne 3*1,5 Mout/c = 4,5 Mout/c;

e Buneonabmonenue 4*1,5 Mourt/c = 6 Mout/c;

Nrtoro cymmapHsliii Tpaduik aOOHEHTOB JJaHHOW KaTeropuu — 25,54 Mout/c;
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CymmapHblil Tpaduk aOOHEHTOB Beex Kareropuii coctasiser 3320 Mour/c.

3.3 Pacuer MeKCTAHIMOHHBIX HHTEHCUBHOCTE HATPY30K

Jns obecrieueHHs] HAJIEKHOCTH MPOCKTUPYEMOM CETH U BO H30eKaHHE
neperpy3oK, pacyeTsl Tpaduka cleayeT MNPOU3BECTH Il 4aca HauOoJbIlen
Harpy3KH.

Pacuer mocrynaromux wuHTeHcHBHOCTeW Harpy3ok (MH) mpousBogutcs mo

dbopmyie:

Y, =a- N (3.1)

rne @=0,05 Bpn — ynensnas mocrynatomas MH or aGonentos; N; - emxocTb i-if

CTaHIIUH.

Emkocts cymectByromen ATC cocraBisier 10 ThIc. HOMepoB. Paccumrtaem

MHTEHCUBHOCTH MOCTYNAIOIINUX HArpy30k Ha cymiectBytomeid ATC u npoektupyemoit

MCC:

Y,.=a-N . =0.05-10000=500 Dpi;

Yyee =a-N, 0 =0.05-810=40.5 Dp;

Jist undpobix ATC ¢ 11en1bto yIpoIeH s pacyeToB NPUHUMAEM:

Lo (3.2)

Harpyska Ha BbIXOJIe ONIpeAesieTcs Kak:

Jluct
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evix_| = t— i, (33)

rae U, jul,,, i_Bpems 3amsaTHs BXona u BbIXOa i-# cTaHIHM.

Y6‘blx_ ATC — YATC - 500 3pﬂa

Y«be_MCC :YMCC 240'5 9p‘]-‘[’

NHTEeHCMBHOCTH Harpy3kKu Ha BBIXOZC ATC pacipcaciaiCTCa 1Mo CICAYIOINUM
HaIlpaBJICHUAM CBA3U: BHYTPHCTAHLIMOHHAA CBA3b, K VCC n HCXOAIIHNEC CBA3H K
MCC.

I[JIH OIIpCACICHUA BHYTpHCTaHHHOHHOI;’I Harpy3ku CHadadjla pacCUUTbIBACTCA

oO1masg ucxomsamasgs MH ceru:

\ébgen%iE@, (3.4)

rae | — cTaHnus

Yeblx_cemu = Y6blx « =500+40.5=540.5 Spﬂ

i=2

3areM BbeUucisieM naoaro ucxomdined MH mgog kaxmoll cetw oT oOmien

ucxoasmen MH cetu B mponeHrax:

-1 O

77:\;,_&
D SN (3.5)

Pacuet BayTpuctanmmonusix MH npousBogum o gpopmyie:
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K

- . .
6 _| 6b1x _ |

YeH i =
- 100 , (3.6)
rac KBH_i :100,0
100-40.5
Y =—=405
6n_PATC 100 3pJI

HNurencuBHocth Harpy3ku kK YCC cocraBiasier 5% OT HHTEHCHUBHOCTH

ucxozsameit Ha OTC Harpy3ku, T.€.:

YYCC_i = O’OS.Yeblx_i ’ (37)

YYCC_OTCl =0,05-Y wix_ OTCL — 0,05-40.5=2,025 apﬂ

8

NHTEeHCUBHOCTh Harpy3ku B HanpasieHuu Apyrux OTC:

Yucx_i = 8bix _| _YYCC_i ' (38)
Yoo orcr =40.5—2.025=38,47 Dpn.

B taGnuie 3.2 npeacraBieH pe3ysbTaT pacueToB HArPy30K.

Tabauna 3.2 - Pe3yaibTaThl pac4eToB HATPY30K

HOMEP OTC VBhix, OPJI VYyee, KBn Ygu, OPJI VYcex, OPJI
OPJI
1 540,5 2,025 100,0 40,5 38,47
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3.4 Pacuer Tpaduka, reHepupyemMoro a00HeHTaMHU CeTH

KoMmbroTepHble CeTH U3HAYaIbHO MPEIHa3HAYEHBI /111 COBMECTHOTO JIOCTYTIA
MOJIb30BATENsl K pecypcaM KOMITBIOTEPOB: (haiiam, MpUIIOKEHUSIM, epudepuitHpiM
yCTpOMCTBaM (HampuMep - TMpUHTEpaM) W T.I. a Tak >Ke Ui [epeaadyu
MyJbTUMeIUHOrO Tpaduka. Tpaduk, co3mgaBaeMblil cily:k0aMHU KOMIIBIOTEPHBIX
CeTeil, MMeeT CBOM OCOOCHHOCTM U OTJIMYaeTcss OT Tpaduka COOOIICHHUI,
reHepupyemMoro B TeJe(OHHBIX CETSIX, WM, HalpUMeEp, CeTAX KaOeIbHOIro
TeneBuaeHusA. TpaduKk KOMIBIOTEPHBIX JAHHBIX XapaKTEPHU3YeTCs HEPABHOMEPHOM
MHTEHCUBHOCTBIO TOCTYIUIEHUSI COOOLIEHUN B ceTh. Tak, KOAP(UIHEHT MyJIbCALUU
TpauKa OTHEIBHOTO IOJIb30BATENsl CETH, PaBHbII OTHOLICHUIO CpEeAHEN
WHTEHCUBHOCTM OOMEHAa NAaHHBIMU K MAaKCHUMaJbHO BO3MOKHOM, MOXET JOCTHIaTh
1:50 u naxe 1:100. Ho ecnu uncno aGOHEHTOB, OOCITYKUBA€MbIX KOMMYTaTOPaMH,
JIOCTaTOYHO BEJIMKO, TO IIyJIbCAllUU OTICJIbHBIX A0OHEHTOB PaCHpPENESIOTCS BO
BPEMEHU TaK, YTO HUX IHUKH HE COBMNANAIOT U KOI(PPUUMEHT IMyibcalid Ha
MarvucTpajabHbIX KaHAJIaX 3HAYUTEIIbHO CHUXKAETCHI.

Cpenu Bcex monb3oBaTeseil cetd B yac HauOomabeil Harpysku (YHH) B cetu
OyAeT HaXOAWUTCs U MepefaBaTh JaHHbIE TOJIbKO YacTh a0OHEHTOB (TaK Ha3bIBa€MbIE
aKTUBHBIC a00OHEHTHI). [laxke B uyac HauOOJbIIEH HArPy3KH KOJIMYECTBO AKTHUBHBIX
a0OHEHTOB MOKET MEHAThCA, MO3TOMY I UX [OJACYETa HCIOJIb3YyeTCs
IIATUMHUHYTHBIM BpeMeHHOM wuHTepBain BHyTpu UYHH, m MakcumanbHOE 4wncIio
aKTUBHBIX A0OHEHTOB 3a ATOT MEPHUOJ] BPEMEHHU ompenensercs mapamerpom Data
Average Activity Factor (DAAF), B COOTBETCTBUH C 3THM KOJMYECTBO AKTHBHBIX

a00OHEHTOB COCTABMT:

AS =TS - DAAF, a0, (3.9)
rie 1S — uucio aboneHtoB , a0, DAAF — nponeHT aO0OHEHTOB, HAXOIAIIUXCS B

cetu B YHH.
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AS =2000- 0.8= 1600 ab.

AOGOHEHTBHI BpeMsi OT BPEMEHHM INEepelaloT W NPUHUMAIOT JaHHbIE M, Kak
npaBuiao, OO0BEM TEpelaBaeMbIX JIaHHBIX 3HAYUTEILHO MEHBIIE O00beMa
NPUHUMAEMbIX JaHHBIX. TakuM 00pazoM, KaxkIoMy aOOHEHTY HeOoOXOAMMO
o0OecreyuTh 3asBICHHYIO MPOMYCKHYIO CINOCOOHOCTh. OmnpenenuMm CpeaHIoo
MIPOITYCKHYIO CITOCOOHOCTH CETH, TpeOyeMoil yisi 0OecTieueHrs] HOPMaIbHOW PabOThI
T10JIb30BATEIICH.

CpenHsisi mpoITyCKHas ClIOCOOHOCTH ISl preMa JaHHBIX COCTABUT:

BDDA = (AS - ADBS) - (1 + OHD), Mowur/c, (3.10)
rae AS - KOJWYECTBO aKTHUBHBIX aboHeHTOB, [a0], ADBS — cpemnsis ckopocTh
npueMa JaHHbiX, [Mour/c], OHD — oTtHomenue qiuHbI 3aronoBka IP makera k ero

06Hleﬁ JJIINHC BO BXOIAIICM ITOTOKC.

BDDA = (1600 - 1.5) - (1+0,1) = 2640 Méur/c.

CpenHss mpoITyCcKHast CIIOCOOHOCTD JUIS TIepeaavr TaHHBIX paBHA:

BUDA = (AS -‘AUBS) - (1 + OHU), Mowur/c, (3.11)
rie AS - KOJW4YecTBO aKTHUBHBIX aboHeHTOB, [a0], AUBS — cpeansis ckopocTh
nepenayu naHHbix, [Mout/c], OHU — oTHomenue nimuHbl 3arojioBka IP makera k ero

00IIEeH NJIMHE B UCXOISIIEM ITIOTOKE.

BUDA = (1600 - 0.5) - (1+0.15) = 920 Mowur/c.

KonuuectBo a6OHeHTOB, nepcaarmux Wik IIPpUHUMAIOMNUX JaHHBIC B TCUCHHC

HCKOTOPOr'o KOPOTKOI'o MpoOMEKyTKa BPEMCHH, OIPCACIIAIOT ITMKOBYIO IIPOITYCKHYIO
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cnocoObHocTh cetd. KonuuecTBo Takux aOOHEHTOB B 4ac HauOOJbIICH Harpys3ku

omnpenensiercs kodddurmentom Data Peak Activity Factor (DPAF).

PS = AS - DPAF, a0, (3.12)
riae DPAF — nporieHT aG0HEHTOB, OJTHOBPEMEHHO MPUHUMAIOIINX WU TEPeIaroluxX

AaHHBIC B TCHCHUHN KOPOTKOI'O BPCMCHHOI'O HHTCpPBAJIA.

PS =1600- 0.7 = 1120 ab.

[lukoBasi MpoIyCKHasi CIOCOOHOCTh M3MEPSAETCA 338 KOPOTKUU IMPOMEXKYTOK
BpemenH (1 cekynaa). OHa HeoOXonMMa JUIsl IpUEMa U Mepeavu JaHHBIX B MOMEHT,
KOTJ]a OTHOBPEMEHHO HECKOJIBKO MOJIB30BATEIIEN MTEPEIAIOT WIM IPUHUMAIOT TaHHBIE
no cetu. [TukoBas nmpomyckHas ciocCOOHOCTh, TpeOyemast JUisl IpUeMa JaHHBIX B 4ac

HauOOJIbIIEH HATPY3KHU:

BDDP = (PS - PDBS) - (1 + OHD), M6u/c, (3.13)

rne PDBS — nukoBasi ckopocTh IpreMa JaHHbIX, [Mout/c].

BDDP = (1120 - 2) - (1+0.1) = 2464 Mé6urlc.

ITukoBas nmporyckHasi ClIoCOOHOCTH I nepenaun JaHHpix B YHH:

BUDP = (PS -PUBS) - (1 + OHU), M6ur/c (3.14)

rne PUBS — nukoBast ckopocTh nepenaun nanubix, [Mout/c].

BUDP = (1120 - 0.5) - (1+0,15) = 644 Mowur/c.
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I[HH IMIPOCKTUPOBAHUA CCTHU HGO6XOI[I/IMO HUCIIOJIB30BaTh MAKCHMAJIBHOC
SHAYCHUC TIIOJIOCBHI IIPOITYCKaHUs Cpead IIMKOBBIX MW CPCIHUX 3HAYCHUM PRI |

HCKIIIOUCHU IICPCTPY3KU CCTH.

BDD = Max [BDDA; BDDP], Mo6wur/c, (3.15)
BDU = Max [BUDA,; BUDP], Mowur/c, (3.16)
rne BDD — mpomyckHasi crocoOHOCTh uis mpueMa naHHbX, [Mo6ut/c], BDU —

MPOMYCKHAas CIOCOOHOCTS JIJIs TIepeiauu JaHHBIX, [MOuT/c].

BDD = Max [2640; 2464] = 2640 Mo6wut/c,
BDU = Max [920; 644] = 920 Mo6wut/c.

061112151 IIPOITyCKHasA CITOCOOHOCTh Jl IIpueMa HW  IIepcaadn JaHHBIX,
H€O6XOIIHMEUI AJIs1 HOPMAJIBHOI'O Q)YHKHI/IOHI/IpOBaHI/IH OIITHYCCKOI'O CCTCBOI'O Y3JI4,

COCTaBUT.

BD = BDD + BDU, M6urt/c, (3.17)
rnie BDD — wMakcumanbpHasi TpOIMyCKHas CIOCOOHOCTh JJIg TIpUEMa JIaHHBIX,

[M6uT/c], BDU — makcumainbHasi mpomycKHasi CHIOCOOHOCTh ISl TIEpe/iavu JaHHbIX,

[MOur/c].

BD = 2640 + 920 = 3560 Mo6ut/c.

I/ITaK, IJB1 IepeIavun JTaHHbIX MCKIY a0OHEHTaMU CETH Ha OAHOM CC€TCBOM

y3Jie HeoO0xoauma mnoJioca rponyckanus 3560 Mout/c.
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3.5 Pacuer Tpaduka 1151 npeaocTaBieHusi A0cTyna k cetd UHTepHeT

Bce pacuersl mapameTpoB MPOEKTHUPYEMOU CETH MPUBOASATCS, MPUHUMAS BO
BHUMAaHUE CIICIYIONINE UCXOHBIE JaHHBIE:

Tompko 20% w3 4uciaa TONB30BATENEM MOTYT HAXOAWTHCS B CETU
onHoBpeMeHHOo. M3 Hux 30% B vac Haubonswiiei Harpyske (UHH). U3 atux 30%
TOIBKO 25% 3arpyxatoT JJaHHbIE.

OnpenenuM 4YHUCIO AaKTUBHBIX TMOJb30BaTeNed, padoTalolux Ha CpeaHen
CKOPOCTH 10 popMmyJie:

N = HHP* DP* DAAF | a6, (3.18)

actsubser
rne HHP — oOmiee uncno aboHeHTOB mpoektupyemoit cetu; DP — xapakrepucruka
NpOHUKHOBeHUS Tpaduka nanHeix; DAAF — gakTtop akTUBHOCTH.

N =2000-0.2-0.3=120, a6.

act subser

Jlanee paccuntaeM KOJUYECTBO a0OOHEHTOB OJHOBPEMEHHO MPUHUMAIOIINX H

nepeaarmx JaHHble 1o Gopmyie:

Peak .., = HHP- DP- DPeakAF , a6 (3.19)

subser

Peak,, ... =2000-0.15-0.15=45 a6.

subser

Jns  onpeneneHuss TpeOyemMoW TOJIOCHI MPOIMYCKAaHWUS JUIsl CPEAHEro u
NUKOBOrO Tpaduka HEOOXOIWMO paccuuTaTh CPEIHIO W TMHKOBYIO IIOJIOCY
nponyckanus B YHH nnst Bocxoasiiiero u HUCXoAs1ero Tpaguka 1 BbIOpATh U3 HUX
MaKCHUMaJIbHBIMN.

*BWA

BWDA = (N )*(1+OH ), M6urrc, (3.20)

act subser per subser
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BWDPeak = (Peak,,, * BWP

persubser)

*(1+OH), M6wur/c, (3.21)

subser
rae BWA e subser - CpeHss Iojioca MpOIyCKaHWs, Npuxoismasca Ha 1 aOoHeHTa
(1500 x6ut/c); BWPper supser — MHKOBask mojoca mnpomyckanust Ha 1 abonenta (2000

kOwut/c); OH — oTHOIIGHHE IJIMHEI 3arojoBKa K jmHe nmakera (0,1).

BWDA = (120-1500)-(1+0.1) =198, M6wur/c,

BWDPeak = (45-2000)-(1+0.1) =99, MGut/c.

Hns  ompenenenust  TpeOyemoil  MOJOCHI  MPOIMYCKAHHUSI  ONPEICIUM

MaKCUMaJIbHOE 3HAY€HHE MEKy MUKOBOW U CpeAHEN MPOMyCKHON ClIOCOOHOCTHIO:

BWData = MAX[BWDA; BWDPeak ], M6ur/c (3.22)

BWData = MAX [198;99] =198 Mo6ut/c.

Takum 00pa3oM aJisl peanu3aliy yCIyry A0CTyna K riiodanbHou cetu Internet

M0JIOCA TPOITYCKAHHUS KaXKIOTO MPOCKTUPYEMOIo y3ja JOJDKHA COCTaBiiaTh 198

Mo6urt/c.
3.6 Pacuer Tpaduka Tesnedonun

Jlnst opranuzanuu yciyr Tene@oHur HEoOXOIUMO pacCcyuTaTh TPeOyeMyto
noJjiocy mponyckanus. MICXoIHbIMM TaHHBIMU JIJI pacueTa SBIISIIOTCS:

1. KonndecTBO HCTOYHUKOB Harpy3ku — aboHeHTsl N=810 aboHeHTOB;

2. Twum kojeka B IJIAaHUPYEMOM K BHEAPEeHUIO o0opynoBanuu, G.729A;

3. Jlnuna 3aronoska IP makera, 58 GairT.

TpancnopTHBIA pecypc, KOTOPBIA JOJKEH OBITh BBIJICICH [JIS Tepefadyd B
MakeTHOW ceTh TeneoHHOro TpaduKka, MOCTYIMAIONIET0 HA KOHIICHTPATOp, MpHU
YCIJIOBUM UCTIOIB30BaHUSI KOJIEKa OMPEACIIAETCS CASAYIOINM 00pa3oMm:

[Tone3nas narpyska rosnocoBoro nakera G.729 CODEC cocrtaBur:

Jluct

11070006.11.03.02.106.T13BKP | 4,

Wzm. | Jluct Ne moxym. Ioanuce | Hata




t )

3By4.roJIoa KoOuposamus

\% = baiim
nonesu 61/1 m ! ! (3 . 23)
8 /6at7m

TI€ tipyaronoca -~ BPEMS 3BY4aHHs Iol0Ca [MC], Uxomuposanms = CKOPOCTb KOIHPOBAHUSA
pedeBoro curHana [Kour/c].

OTH mapaMmeTpsl SIBISAIOTCS XapaKTepUCTHKaMU HCIOJIb3yeMOoro Kojaeka. B
JaHHOM ciydae Juist koaeka (G.729A ckopocTh KOAMPOBaHHS — SKOWUT/C, a BpeMs

3By4aHus rojoca — 20 mc.

= M = 2006aum.

noJjiesH 8

Kaxxplil makeT UMeeT 3arojIOBOK JUIMHON B 58 OaiT.

OO6muit pa3Mep roJioCOBOTO MaKkeTa COCTABUT:

\% = LEth + LIP + LUDP + LRPT +Y

IIaKeTa

nonesn’ 661717}1, (3 24)

rne Len p, upp, rTp — IUimHA 3arosioBka Ethernet, IP, UDP, RTP mnporokosos

COOTBETCTBEHHO [0alT], Y one; — MOJIE3HAS HATPY3Ka FOJIOCOBOIO MakKeTa, [0anT].

V =14+20+8+16+ 20 = 78, 6aum.

nakema

Ucnons3zoBanue kojeka G.729A mo3BojisieT mepenaBarh depe3 muio3 mno 50
MAaKeTOB B CEKYHJYy, MCXOJsS M3 3TOro, MOJIOCa MPOIYCKaHUs JJIi OJTHOTO BBI30Ba

onpenenuTcs mo Gopmyie:

Mp, =V, 8047 50, Kouml c, (3.25)

rje ViakeTa — pa3mMep rojaocoBoro nakera, [0aur].

Illp, =78-8-50=30K6um/ c.
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B npoekxtupyemoit MCC ycranaBnuaercs ATC, B koTopoit umeercs 10 65536
roJIocoBbIX MOpTOB. C MOMOIIBIO CPEACTB IMOJABICHUS Tay3 OOBIYHBIM T'OJIOCOBOM
BBI30B MOXXHO CaThb NpuMepHO Ha 50 MpoueHTOB (10 CaMbIM KOHCEPBATHBHBIM
ornenkam — 30%). Mcxoas u3 aToro, HeoOxoaumas mosoca nporyckanus WAN s

Hallled TOYKH IIPHUCYTCTBHUA COCTAaBUT.

[p,y, = TIp, - N, -VAD, MGurlc, (3.26)

rne [1l1p; — monoca mpormyckaHus st OJHOTO BbI30oBa, [KOouTt/c], Ngjp — KommuecTBO
rojocoBeix optoB B ATC, [mt], VAD (Voice Activity Detection) — xoaddurueHt

MexaHu3Ma ujaeHtTudukanuu mnays (0,7).

HIIp,,, =30-810-0.7 =17 Moum | c.

Pe3ynbTaThl MOTJIN OBITH APYTUMU, €CIIU ObI UCIIOIB30BAIUCH APYTUE CPEACTBA
koupoBanus/aexoaupoBanusa (CODEC), uamMenunace cpeausis npoaoKUTEIbHOCTh
BbI30Ba. KpoMe TOro, Ha KOHEUHBIN pe3yJIbTaT MOXKET MOBJIUATH TUI UCIIOIB3YEMOTO
npwioxkeHusi. Tak, HampuMmep, TMepenada MY3bIKM BbI3BIBAIOIIEMY a0OHEHTY,
KOTOpBIM KJET OTBETa Oleparopa, HE TMO3BOJISIET HCIOJIb30BaTh CPEICTBA

MMOAAaBJICHUS 11aY3.

3.7 Pacuer Tpadgmka BUI€ONOTOKOB

[lpuHumaemple  aOOHEHTAMHM  BHACOMOTOKM  Pa3iMdyarOTCs 10  CBOMM
XapakTepUCTHKaM. llepemadyd MOTYT TPaHCIUPOBATbCI B PEKHME PEATbHOTO
BpPEMEHHU WM 3anuch. [Ipu 3TOM BHICOMOTOKH MOTYT ObITh TpymnmoBbiMu (Multicast)
WM MHIMBUAYyaIbHBIMHE (UNicast).

B pexume milticast BumeomnoTokH TPaHCIMPYIOTCS OT OJHOTO HCTOYHHKA

(rOJIOBHOM CTaHIIMM) KO MHOTUM TOYKAM Ha3HA4YE€HUs. DTOT PEKUM HUCIOIb3YyEeTCS
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U1l TPAHCIILMU B PEXUME PEAIBHOTO BPEMEHH NPOrpamMM, NPUHUMAEMBIX CO
CIlyTHUKA, 4 TAK X€ IPU TPAHCIMPOBAHUM IIPOTPaMM C BUAECOCEPBEpA IO 3apaHee

cocraBiacHHOMY pacnucanuio (NVoD).

IPVS Users = AVS - IPVS MP - IPVS AF - IPVS SH; (3.27)

rne IPVS Users — xomuuectBo abonentoB, IPVS MP — koaddunuent
nponukHoBenus: yciayru IPTV, IPVS AF — mpoueHT aOOHEHTOB, MOJB3YIOMIMXCS
ycinyramu IPTV onnoBpemenno B UHH, IPVS SH — ko3¢ duimenT, mokaspiBaroniui,

CKOJIBKO PAa3JIMYHbBIX ITpOTrpaMM OJHOBPCMCHHO ITPUHUMACTCS B OJHOM AOMC.

IPVS Users =1305-0.3-0.5-1.5 =294 abonenma,

Jly11 a0OHEHTOB TpaHCIALUS BUICOMOTOKOB MPOUCXOAUT B Pa3HbIX PEKHUMAX.
Yactb aOOHEHTOB MPUHUMAET BHJIEO B pexuMme multicast, a 4yacTb — B PEXHUME
unicast. [Ipu 3TOM aboOHEHTy, 3aka3aBllieMy YCIYyry BHUIEO IO 3ampocy, Oynaer
COOTBETCTBOBATh OJIMH BHJIEONOTOK, CJIEJOBATEIBHO, KOJINYECTBO UHANBUIYAIBHBIX

ITOTOKOB PAaBHO KOJIUMYCCTBY aOOHEHTOB IMPUHUMAIOIINX 9THU ITIOTOKH.

IPVS US = IPVS Users - IPVS UU - UUS, noTokos, (3.28)
rae IPVS UU — xoaddummerT npoHUKHOBEHUS YCIyTH WHANBUAYAIBHOTO BHUIEO,

UUS=1 — konnyecTBO a0OHEHTOB, MPUXOAIINXCS HA OJIUH BHJICOMOTOK.
IPVS US=294-0.3 -1 =88 noTokos.

O)II/IH prnHOBOﬁ IIOTOK IIPUHHUMACTCA OAHOBPEMCHHO HCCKOJIbKHUMHU

a6OHeHTaMI/I, CJICA0BATCIIbHO, KOJIMYCCTBO I'PYIIITIOBBIX ITOTOKOB

IPVS MS = IPVS Users - IPVS MU, notoxos, (3.29)

rae IPVS MU — konnuecTBO a0OHEHTOB, MPUHUMAIOIINX TPYTIOBbIE BUICOMIOTOKH.
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IPVS MS =294 - 0.7 =205 0OTOKOB.

KonuyecTBO MOCTYNHBIX I'PYNIOBBIX BHIECOMOTOKOB 3aBUCUT OT KOJIMYECTBA
oporpaMM, IpeNoCTaBIIEMbIX INpoBaiiiepoM. B orianume, 0T KiacCMUecKOn
BELIATEJIbHOM CUCTEMBI, TJIe KaHajbl TPAHCIUPYIOTCS BCETA, JIaXe MPU OTCYTCTBUU
UCITOJIb30BAHUs, XapaKTepHOl 0coOeHHOCThIO yeayru IPTV aBnsercs To, 4To He Bce
NOTOKM  OJHOBPEMEHHO  TPAHCIUPYIOTCS  BHYTPU  HEKOTOPOTO  CErMEHTa
oOcnyxxuBanus. Ha nameit cetm Oyaer mpenocraBisthess 30 mporpamm, TO €CThb
JI0oCTyIHO 30 rpyNmnoBbIX BUIECOMOTOKOB.

PaccunTaeM, MakCUMaJIbHOE KOJMYECTBO BHUACOIOTOKOB CPEIH JIOCTYIIHBIX,
KOTOpo€ OyJeT HCIOJIb30BaThbCcsl AOOHEHTAMHM, IMOJb3YIOIIUMHUCA — YCIyraMu

I'PYIIIIOBOI'O BCHIAHMA.

IPVS MSM = IPVS MA*IPVS MUM, BH1€0TIOTOKOB, (3.30)
rae IPVS MA — konu4ecTBO JOCTYIHBIX TPYMIOBBIX BUaeonoTokos, IPVS MUM —

IMPOOCHT MAaKCUMAJIbHOT'O NUCIIOJIb30BaAHUS BUICOIIOTOKOB.

IPVS MSM =30 - 0.7 =21, BUI€OOTOK.

TpancnupoBaHue BUIEONOTOKOB B |IP ceTn MOXET MpOUCXOIUTh C IEPEMEHHOM
OuTOBOM cKOpoCThIO. CpemHsisi CKOPOCTh OJHOTO BHACOMOTOKA, MPUHUMAEMOTO CO
CIyTHUKa, cocTaBisger 5 Mout/c. C yueroM aoOapiieHUs 3arojioBkoB [P makeToB u
3armaca Ha BapHUaIlMi0 OMTOBOM CKOPOCTH CKOPOCTH TMEpeadu OJHOTO BHUICONIOTOKA B

dbopmare MPEG-2 cocTaBur:

IPVSB = VSB*(1+SVBR)*(1+OHD), M6ur/c (3.31)
rae VSB — ckopocth Tpancnsiuu notoka B popmare MPEG-2, [M6ut/c], SVBR —

3amac Ha BapHaIiio OMTOBOM CKOPOCTH.

Jluct

11070006.11.03.02.106. TI3BKP | 4,

Hsm.

Jlucer Ne moxym. Ioanuce | Hata




IPVSB = 5*(1+0.2)*(1+0,1) = 5.28, M6ur/c.

Jna mepenaun oaHoro Buaeonoroka B ¢opmare MPEG-2 mo IP cetu B
peXHMMax TpPYIIIOBOrO W WHJMBUIYaJbHOIO BELIAHUS HEOOXOAMMa IMPOIYCKHAs

CITOCOOHOCTH COOTBETCTBEHHO.

IPVS MNB = IPVS MS - IPVSB, Mo6urt/c, (3.32)
IPVS UNB = IPVS US - IPVSB, Mo6urt/c, (3.33)
rae IPVS MS — konmuecTBO TpaHCIHpyeMbIX TIOTOKOB B pexxmme multicast, IPVS—
KOJINYECTBO TPAHCIMPYEMBIX IOTOKOB B pexkume unicast, IPVSB — ckopoctb

nepeaadn OAHOro BUACOIIOTOKA.

IPVS MNB =294 - 5.28 = 1552.32 Moburt/c,
IPVS UNB = 88 - 5.28 = 464.64 Mo6urt/c.

['pynmoBble MMOTOKA TPAHCIUPYKOTCS OT TOJIOBHOW CTAHIIMM K MHOXECTBY
N0JIb30BaTeNeH, U 001Iasi CKOPOCTh JUIsl Mepeadyu MaKCUMaIbHOIO YHMCIIa TPYTIOBbIX

BuaeonoTrokoB B YHH cocTaBurt:

IPVS MNBM = IPVS MSM*IPVSB, M6urt/c, (3.34)
rae IPVS MSM — yucno ucnosias3yeMbIX BUAECONOTOKOB cpeu 10CcTynHbIX, IPVSB —

CKOPOCTL I€peaavu OJHOI'0 BUACOIIOTOKA.

IPVS MNBM = 21%5.28 =111 Mourt/c.

Oobmas npomnyckHas ciocooHocth MCC ¢ mpenocraBienueM yciayr IPTV nHa
OJJHOM CETEBOM OMNTHYECKOM Y3JIe CIOXKHUTCA W3 HPOIMYCKHOW CIIOCOOHOCTH ISt

nepeaadn BUJACO B I'pymninoBOM U HHIAWBUAYAJIbHOM PCIKUMaAX.
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AB = IPVS MNB + IPVS UNB, Mowurt/c (3.35)
rie IPVS MNB — mponyckHas cHnocoOHOCTb [iJIsi Tepefadyd  TPYIIOBOTO
Buneonoroka, [IPVS UNB — mnpomyckHas cnocoOHOCTh Il Mepeavu

HHAWBUYAJIBHOI'O BUACOIIOTOKA.

AB =1552.32 + 464.64 = 2017 Mourt/c.

Urak, niua npenoctasnenus yeayru [P TV HeoOxoauma mojoca mpomycKaHus

2017 Mowut/c.

3.8 Onpenesienue Tenerpagpuka MyJILTHCEPBUCHOM CeTH CBSI3H

[Tonoca npomyckanus Juisl nepefadyd U npuema tpaduka teraehoHUH, BHUIEO,

JAHHBIX U AocTyna K cetu Internet Ha o1HOM ONTHYECKOM y3JI€ COCTABUT:

TITIp ripty play= [Ipwan +AB+BD+BWData, M6ut/c, (3.36)
rae [ Ipwan — mponyckHas ciocobHocTs s Tpaduka IP teneponnn, [Mout/c], AB
- TMPOMYCKHasi CHOCOOHOCTh MJisi BUIEOMOTOKOB, [Mowut/c], BD — mnpomyckHas
criocoOHOCTh 115 Tpaduka aaHHbIX, [MoOuT/c], BWData - npomnyckHasi cmocoOHOCTh

JUTSL TIPEIOCTAaBJICHUS YCIyTH JocTyma kK cetu Internet, [Mowut/c].

TITIP Tiply play=17+2017+3560+198= 5792 Méut/c

Hroro, cymMapHasi poIyCKHasi CIOCOOHOCTh MPOEKTUPYEMON CETH Ha OJTHOM

ONTUYECKOM Yy3J€ cocTaBiseT 5792 Mour/c.

4 BBIBOP THUIIA JIMHUU CBA3HU

4.1 Boioop kabeas aias BOJIC
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bonbias yacte 3aTpaT NPUXOJUTCS MMEHHO Ha CTPOUTEIIBHO-MOHTAaKHBIC
pabotel, a TtexHomoruss PON, B cBow ouepeap, MojpasyMeBaeT JdOBEICHHUE
ONITHYECKOTO Kabelss HEMOCPEACTBEHHO JI0 KIIbsi a00HeHTa. MeHbIN Kabelb 3/1ech
UCIOJB3YETCSI B KAauyeCTBE JOIMOJHUTEIBHOIO, Hampumep, mias coemuuenuss Wi-Fi

poytepa wim [1IK ¢ ONT,

Bp10op onTryeckoro kadesast
Jlnst MarucTpaiv NpPOEKTHUPYEMOW CETH BBIOMPAEM MPOKIAJIKY BOJIOKOHHO-
ontuueckoro kadems OI'J] 7 kH mpousBoactBa «EBpokabensy. Llena cocraiser

0k0Jj10 0T 41 py6. 3a MeTp (B 3aBUCUMOCTH OT KOJHUYECTBA BOJIOKOH). [4]

Onucanue kateast OI'/l 7 kH

KaGenb 01HOMOJOBBIN, MOAYIBHOW KOHCTPYKIIMH, C LIEHTPAJIBHBIM CHUIIOBBIM
anemenToM (LICD) u3 crexnomnactuka (/1) win HU30JMPOBAHHOTO MOJUATHUICHOM
cranbHOro Tpoca (M), Bokpyr LICD ckpydeHbl onTHYECKHE MOAYIH C BOJIOKHAMU U
kopaenu. Iloepx IICD oOMOTaHbl BOJOOJOKHUPYIOIIME HUTH. MeEXMOAYIbHOE
MPOCTPAHCTBO  3alOJIHEHO THOpodOoOHBIM  HamojHuTeleM. JlaHHBI — KaOeib
npeaHa3HayeH IJs NIPOKIaAKu B rpyHTe. KonnuecTBo ONTHYECKUX BOJIOKOH B Kaberne
MOYET TOCTUTATh OT 4 110 288.

Ha pucynke 4.1 npencrasnen kabens OI'J] 7 kH.
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OnTuyeckoe BOMOKHO

LienTpanbHbin cunoson anemeHT (LICJ)
- CTEKNONNaCTUKOBbIA AVN3NEeKTPUYECKUIA
CTEepXeHb

OnTuyeckuih moaynb
13 MNBT, 3anonHeHHbIA
rmapoobHbIM renem

MpomexyTouyHas
obonoyka u3
NONUMEPHOro
Marepuana

MmapodobHbInA
HanonHUTenb

bpoHa u3
BbICOKOMPOYHbIX
CTanbHbIX
OLUMWHKOBaHHbIX
NPOBONOK

Ob6onouka u3
NONUMEPHOro
marepuana

Pucynok 4.1 — Kadeas OI'/] 7 kH

B kayecTBe onTHYeCKOro KabOesss Ha «IOCIeNHEW MWIN», B cllydyae
MOJKJTIOYEHHS K CETH YaCTHOTO KOTTeMka OyAeT ucnoas3oBarbes kadens CJI-OKMb

03HVY-E7-3.5 mpomsBoactBa «HHII Crapmuaky». lleHa cocrabiseT oT 22p 3a MeTp.

[4]

Onucanne kadeass CJI-OKMB 03HY-E7-3,5

B kabene CJI-OKMBb-03HY-1E7-3,5 ucnons3yercs rtHbOkass OpoHs u3 6
CTaJIbHBIX OITMHKOBAHHBIX KaHATHBIX TIPOBOJIOK MPpoYHOCTRIO 1770 H / MM, JAaMETP
KaXJ0M u3 mpoBosiok okojio 0,8 MMm. luamerp O6ponu — Bcero 2,8 (2,45) mwMm, Ilpu
TOM COOTHOIIEHHE Macca/POYHOCTh Kabessi BbIIIE JIFOOOTO IPYroro ONTHYECKOTO
ka0Oensi. KaHaTHble NPOBOJOKM HE TOJBKO TMO3BOJSIOT KaOEm0 THYThCS MpuU
MPOKJIAJKEe, HO U TPUHUMAIOT MPSIMOJMHEHHYIO (GOpMYy TMpPU CHATUM HArpy3Kd
(npy>xunst). CrapaaptHas ToiammHa 000ig0ukud 0,6 MM, BO3MOXKHO M3TOTOBJIEHUE C

yBeJIW4YeHHbIM 110 1,2-1,5 MM clioeM 000JI0UKH.
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Onruueckoe /

BOJIOKHO

Bpons u3
BBICOKONPOYHBIX
CTATBHBIX
OLHHKOBAHHBIX
NPOBOJIOK

O60s10uKa u3
I0JIMMEPHOro
MaTepHajia

g

Ha pucynke 4.2 npeacrasnen kadens CJI-OKMbB 03HY-E7-3,5.

Pucynok 4.2 — Kaéean CJI-OKMB-03HY-1E7-3,5

B mnpoektupyemoii cetd CBsI3M MpeArojaraercs MpOKIagKka ONTHYECKOTO
ka0ensi B TPyHT. B CBs3M € OTCYyTCTBUEM CYIIECTBYIOLIEH KaOeIbHOM KaHaIu3auuen
JAHHBIN BapHAHT SIBJISICTCS IKOHOMHYECKH 00JIe€ BBITOAHBIM, HEKEITH CTPOUTEIHCTBO
kaHanu3anuu. C yd4eToM pacxojla Ha MPOKIIAJIKYy J10 00OpyAOBaHUS HEOOXOIUMO
(cymmapno) 4700 m ontudeckoro kaodems. Cremyer oTMeTHTh, uto TexHosorust PON
MOJIJIEP’KUBAET paauyc ceTd 10 20KM U HE MOApPa3yMEBAET HAJIMYUMSI AKTUBHOTO CETEBOTO

00opyaoBaHusI (TIOBTOPUTEIICH WA PEMTUTEPOB).

4.2 BriOop MeaHOTO KadeJist

B cnyyae HeoOXxomuMocTH B KBapTupe (JOME) KOHEYHOTro aboHeHTa OyaeT

HWCIOJIL30BaTHCA MeaHbIN Kabens UTP catb.
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Takoii kabemb COCTOMT W3 4-X Tap OJHOXKHIIIBHBIX MEIHBIX IMPOBOTHUKOB.
Juamerp npoBomnuka 24AWG. Kaxnelii npoBogHuk 3axmodeH B [IBX (PVC)
U30JISMI0. J[Ba TIPOBOJHMKA, CKPYYEHHBIX CO CIEHHUAIBLHO MOJOOPAHHBIM IIArOM,
COCTaBJISIIOT OJIHY BUTYIO mapy. UeTbipe BUTHIX Mapbl 0OCPHYTHI MOJUITUICHOBOMN
IJICHKOM M BMECT€ C MEIHBIM OJHOKUJIBHBIM 3a3eMJISIOIIUM POBOJHUKOM
3aKiro4eHbl B 00osouky u3 [IBX (PVC).

Hcnonp3oBanue 3Toro kadesust o0ycIOBICHO HEPAMOHATIBHOCTBIO MPOKIIAJAKH
BIUIYOb JKUJIbsl ADOHEHTA ONTHYECKOro Kabess (Hanmpumep — 1t noakimouenus Wi-Fi
poytepa win [IK k ONT). Bosiee Toro, nqaHHBIA MEIHBIN KaOelb HE MOBIUSACT Ha
KOHEYHYIO CKOpPOCTh Tepenayn uHpopmammu (TOJAepKUBACT CKOPOCTh Mepenadn

JTaHHBIX 10 1 I'6ut/c).
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5 BBIBOP OBOPYIOBAHMUS

[Ipu npoekTupoBaHUU CETH U MOAOOpPE OOOPYIOBAaHMS CIEAYET YUUTHIBATH,
YTO y OOJIBIIMHCTBA MPOU3BOAUTENCH MPOGECCHOHAIIBHOTO CETEBOTO 000PYI0BaHMS,
takux kak Cisco, Juniper, HP, Huawei, ZyXEL, Aruba u mp., MomenbHBI psif
nojApa3eseTcs Ha yCTPpOHCTBa, MpeIHa3HauYCHHBIC JIJI1 MAJIOTO M CPEJIHETO OM3Heca,

KpymHOro OW3HEca, CEPBUCHBIX MPOBAWJIEPOB M KPYIHBIX IEHTPOB 0O0PabOTKU

nanaeix (LIO/).

5.1 O6opynosanue sizpa ceru (OLT)

B kauectBe 000pynoBaHUS Ui MOCTPOEHUS TPAHCIIOPTHOTO YPOBHS (YpOBHS
a7lpa) TPOEKTHPYEMOUl ceTu ObuI0 BbIOpaHO o0OOpynoBanue komnanuum ZYyXEL.

KonkperHo — MmoynbHbIl kKommyTatop GPON ZyXEL OLT2412. [5]

Onucanue kommyraTtopa ZyXEL OLT?2412

Mopynenblii  kommyTaTop GPON  ZyXEL OLT2412 npuHaiiexuTr K
HOBEHIIEMY TOKOJEHUIO YCTPOMCTB LIMPOKOIOJOCHOIO J0CTyna, OOecreyuBaeT
noakioueHue 10 2048 abonentoB ¢ momompio 32 moproB ITU-T G.984 GPON,
CrocOOHBIX paboTaTh ¢ TpaHcuBepamu kiaccoB B+ u C+. Tepmocrtoiikoe
WCIIOJTHEHHE TI03BOJISIET Pa3MECTUTh KOMMYTATOpP KaK BHYTPHU MOMEIIECHUM, TaK U B
YJIIMYHBIX TEIEKOMMYHUKAIIMOHHBIX MTKadax.

KommyTtaTtop OLT2412 moxer ObiThb ycTaHoBiieH B ceTsix IPv4 u IPv6: on
NOJAJACP>)KUBAET JBOMHON cTek mpotokosoB, MLD u IGMP, VLAN Ha 0aze
nporokona aist [IPv6 cereit, ACL ms [Pv6. IIOanepxkka rubkoit tparcisinu VLAN,
IIUPOKHE BO3MOXHOCTH IO HacTpoike QoS M ynpapieHU0 TpapukoM aOOHEHTOB

N03BOJISTIOT 3(h(HEKTUBHO MPeIOCTaBIATh yeayru Triple-play.
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[ITaccn mopaepKUBAET TOpsSYYyI0 3aMEHY M PE3EpPBHUPOBAHUE BCEX MOAYJIEH,

coBMecTHO ¢ pezepBupoBanueM auHuM PON cormacuo [TU-T G.984: type A u type B

oOecrieunBaeTcs OecriepeOboHOE PEIOCTaBICHUE YCIYT.

B Tabmume 5.1 comepkaTcs TEXHHMYECKHUE XapaKTEPUCTUKH KOMMYTATOpa

ZyXEL OLT2412.

Taoauna 5.1 - Texuudyeckue xapakrepuctuku kommyraropa ZyXEL OLT2412

Onucanne CUCTEMBI

1 2
Tun xopnyca 19°” maccn, 6U
[ToTpebnsiemast MOIITHOCTH, BT 1o 254 Batr
[Tutanue -48V DC
HuTepdericbt
1000BASE-SX/LX 2+2
10000BASE-SX/LX/ZX 2+2
Hntepdeiic PON Jo 32
[Topt 10/100BASE-T 1
[TocnenoBarenbHsblit mopt RS-232 1

Curnanuszanus 4 Bxonmdume W 3 BBIXOJALIME Mapbl CYXHX
KOHTaKTOB

Oynkiuu obecrieueHust QoS

802.1p 8 ouepeneit

VLAN na ocHose Teros 802.1q Ha

VYnpasnenue norokom 802.3x Ha

Ynpasnenue

SNMP v2c, v3 Ja

bazsr MIBs 11 Ha

WnTepdeiic komanaHoi ctpoku yepes Telnet | Jla

Oo6patnas netnss OAM

CurHaiael  TpPEBOTH  MpPH

HEHUCIIPaBHOCTEU

obHapyxennu | [la
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OxoHuyaHHe TAa0 MBI 5.1

(DYHKI_[I/II/I obOecneyeHns 0€30MacCHOCTH

Ayrentuduxarms 802.1x Ha
HIudpoanue Ja
IEEE 802.1ad VLAN Stacking Ha
Ounbtpanus MAC-anpecos Ja
Orpanunuenue uncia MAC-anpecos Ha
Ta6mmma MAC-aapecoB 32768

®u3nyecKkue XapakTEpUCTHUKA W YCIOBUSA

OKPYKAaIOILEH Cpebl

I"a6aputer Ul x I' x B, Mm 440 x 250 x 254

Macca ycrpoiicta, kr 14

Bnaxxnocte  okpykatomero Bozayxa 1pH | 5% - 90% OTH. BimaxH.

pabote, %

Huanazon pabounx temnepatyp, °C -40°C - 65°C

5.2 TepmuHaiabHOe aboHeHTCKoe o6opynoBanue (ONT)

B kadectBe TepMUHAIBLHOTO aOOHEHTCKOrO O0OpYy/IOBaHUS OBLIO BBIOPAHO

ycrporictBo D-Link DPN-R5402. [6]

Onucanne D-Link DPN-54-02

Ycerpoiicteo DPN-5402 GPON (Gigabit Passive Optical Network) ONT
(Optical Network Terminal) obecrieunBaeT COCAMHEHUE IO ONTHYECKOMY KaHAIy C
yctporictBoM GPON kiacca OLT na cropone CO U coequHeHUE Ha CKOpPOCTH
10/100/1000M6uT/c ¢ KOHEYHBIM TIOJIb30BaTelieM. [ JIaBHBIM MPEUMYIIECTBOM
texHonorud GPON sBisieTcsi onTUMaaIbHOE MCIOJIB30BaHUE TOJIOCHI MPOITYCKAHUS.
DTa TEXHOJOTHUS SIBISETCS CJICAYIOIIUM IIIaroM B 00ECIIEYEHUH BBICOKOCKOPOCTHOTO
nocryna kK MuaTtepHer cepBucam nisi noma u oduca. lannoe yctporictBo ONT

oOecrneynBaeT HAJIeKHOE COCIUWHEHHE C BBICOKOM HpOHYCKHOﬁ CIIOCOOHOCTBIO Ha
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JaJIbHUE PACCTOSIHUS JJIS TI0JIb30BATEIICH, )KUBYIIIMX UM PA0OTAIOLIMX B yIAJICHHBIX
MHOTOKBapPTHPHBIX 3IaHHUSIX U OM3HEC-IICHTPaX.

DPN-5402 nmo3Boisier mpoBaiiiepaM  TEIEKOMMYHHUKAIIMOHHBIX  YCIYT
YIOBIETBOPUTH PACTYIIUE TMOTPEOHOCTH TMOJIh30BaTENEH B IPEIOCTABISIEMBIX
yciyrax, oOecrneunBas IPH HOTOM MaKCUMaJbHO BBICOKYIO CKOPOCTh 3a CYET
WCIOJIb30BaHUs ONTOBOJOKHA. Y CTPOWCTBO MOJJCPKUBAECT CUMMETPUUHBIA PEXKUM
paboOTHI U MPEIOCTABIISIET PA3IMUHbIC BAPUAHTHI Pa3BEPTHIBAHUS CETEH B KBAPTHUPAX,
IIKOJIaX ¥ IPYTHUX MHOTOKBAPTUPHBIX 3/IaHUSAX M OM3HEC-IICHTpaX.

Y CTpOUCTBO MPENOCTABISAET BO3MOXKHOCTh HCMOJIb30BAaHUSI TAaKUX CEPBUCOB
kak IPTV, VOD, VolP, VPN, Web-cepdunr, noctyn k 3JIeKTPOHHOH IOYTE H
CepBHCaM MIHOBEHHBIX COOOIICHUH.

DPN-5402 ocnarmen nsymst noptamu FXS, nmpegocTaBistomiMu BO3MOKHOCTb
M0JIb30BAThCS FOJIOCOBBIMHU YCIyraMy MpoBaiiepa.

B tab6mure 5.2 comepkarcs Texuudeckue xapaktepuctuka ONT D-Link DPN-
54-02.

Ta6mmma 5.2 - Texunueckne xapakrepucruku D-Link DPN-54-02

Xapakrepuctuku LAN

[Tonnepxxka 10BASE-T Jla
[Tonnepxkka 100BASE-TX Ha
[Monnepxka 1000BASE-TX Ha
[Monnepxka IEEE802.3x flow control Ja
ABTOCOTIIaCOBaHHE, aBToMarmyeckoe | [la

onpenenenue noaspuoctda MDI/MDIX

[Tonnepskka pazmepa nakera Ethernet o 1522 Gaiit

Pyunas nactpoiika ckopoctu ainsa 10M, 100M, | [la
1000M

[Mognepxka 802.1Q VLAN Jo 32 VLAN

Wutepdeiicel ycrpoiicTBa

[Topt GPON (paznem SC) 1
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OxoHYaHHE TA0IUIBI 5.2

[Toptsr 10/100/1000 BASE-TX GE

[Topter VOIP FXS

Xapaxrepuctuku GPON

Bocxonsmuii motok (Ilepenaruunk)

1310 am +/- 50 HM, makc. ckopocth 1,244
I'out/c

Hucxopsmumit norox (ITpuemuuk)

1490 um +/- 10 BHM, Makc. ckopocTh 2,488
I'6ut/c

[Topr ¢ pazeemom SC ¢ BO3MOXKHOCTBIO

MNOAKIIOYCHHA II0 OIITOBOJIOKHY CO CTOPOHBI

CcO

1

Tun kaGens OnHOMOZIOBBIN ONTHYECKUN

MakcumManabHOE paccTOsIHUE Mepeaayuu AJaHHbIX | 20 kM

[Moxnepxkka IGMP v1/v2/v3 Snooping 16 3aImCei, MOKET OBITh
BKJIIOYEHA/OTKIIIOYEHA

Hactpoiika nopra UNI CKopocTb, IOYNJIEKCHBIA PEXHUM, YIIPaBICHHE
MIOTOKOM, BKJIFOUUTh/BBIKIIOUHTb,
ABTOMATUYECKUN PEXKUM

HIudpoanue AES-128

Xapaxtepuctuku VOIP

[Mopter  FXS: Bxomsmme wu wucxomsamme | 2

BBI30BBl, 0)KMJIAHUE BBI30BA, TPEXCTOPOHHSS

KOH(epeHII-CBsA3b, Iepeajipecaliusi BbI30BA,

0TOOpaXkeHHe UIECHTU(PUKATOPA 3BOHSIIETO

I'osmocoBrIe KOgEKH

711 a-law, G.711 u-law, G.723.1a, G.729a3,
G.729b

Ilepenada rosoca:

CootserctBue RTP (RFC1889)

Call Control SIP

RFC3261

ITonaBnenue 3x0

Ja

Hsm.
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5.3 ATC

[Ipoextupyemass MCC mukpopaiioHa «CeBepHbIii-2» MpeAnoiaracT Hajluyue
ATC. brina BeiOpana y3noBas moayiasHas ATC M-200. Haunas ATC O6yner cBa3aHa
c cymectBytomieid ATC, pacrionoxxenHoit no ajgpecy n. CeBepHslii, ya. Onummnuiickas

1.6, umerorei Beixoa Ha Tdoll. [7]

Onucanue ATC MC-200
V3noBas ATC M-200 - 3to HamexHas W SKOHOMHYHAs LudpoBas cucrema
KOMMYTalMK, o0dazamomas TruOKOM MOIYJIBHOW CTPYKTYpOll 00O0pylOBaHUA U
IPOrpaMMHOr0 OOecHedeHus], Uil MYJIbTHCEPBUCHBIX ceTell €MKOCThio A0 65 536
HOMepoB. YATC M-200 MOXKET NPUMEHATBCA B KA4yECTBE YUYPEKIACHUECKO-
MIPOU3BOJICTBEHHOM, CEILCKON MM TOPOJICKOM TeIe()OHHON CTaHIUH.
Ocob6ennoctu ATC M-200:
e MonaynbHas koHCTpyKIHs ATC kak Ha anmapaTHOM, TaK U Ha MPOTPAMMHOM
YPOBHE;
o Compsixenue moayneit ATC apyr ¢ apyrom no mudppoBomy cteiky MKM-30;
e Hammume y Kaxaoro monayiss BCTPOEHHOM yIpasisiromied Mukpo-OBM ¢
paboyuMu, TECTOBBIMU U CEPBUCHBIMU MPOrPAMMAaMU;
e Hanuune mmpokux Bo3moxkHocTer koHpurypupoBanus ATC;
e Hanuuue cuctemsl yuera cTouMocTu pazroBopoB (AITYC);
e [lupoxnii cnextp onuuii [IBO;
e Kpyrnocytounslii, HeoOcyxuBaeMblil pexxuM padotsr ATC.
[Mudposas ATC M-200 ycTaHaBIMBAET CIEIYIONTUE BUIBI COSAMHEHUI:
o Mexay aOOHEHTaMH CBOCH CTaHIINH;
e Mexay abOHEHTaMU CBOEUM CTaHIIMK U aOOHEHTaMHU TOPOJCKOW WJIU CEIhCKOU
CETH;

o (C abonentamu yupexaenueckux ATC manHOU ceTu;
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e (C aboHeHTaMH BCAOMCTBCHHBIX HWJIM YYPCIKIACHUCCKUX ceTeﬁ, BKIIFOUCHHBIX B

JAaHHYIO MCCTHYIO CCThb,

[upposas ATC M-200 nmpenocraBiisieT BO3MOKHOCTh BbIXOA:

e Ha MexayHapoaHyt0, MEXIyTOPOJHYIO U 30HOBYIO CETh;

e K cneucnyx0am CTC nnu I'TC B citydae cebCKO-IPUTOPOTHOM CETH.

B tabnuue 5.3 cogepxarcs rexunueckue xapakrepuctuku ATC M-200.

Taoauua 5.3 - Texuuueckue xapakrepuctuku ATC M-200

Ilutanue

36-72BDC

OxnaxaeHue

EcrectBennoe

Temneparypa okpysKaroleil cpebl

ot +9 no +35 rp. Lenncus

Bnaxuocts Bo3ayxa mpu t=25 rpamycos C

20...95 %

Tuner mudpossix CJI

NKM-30, MKM-15

Twurmer aganoroserx CJI

3-x ip. @CIJI, 4-x, 6-tu tip. PCJL, 2-x mip. CJI

[IpunnMaemsbIit TUTT HAOOpa HOMEpa

NMnynbCHBIN, 4aCTOTHBIN

Hutepdetic ¢ I[TK

RS 232, 1000 BASE TX

Monens Moayiis

MAIJI-6, MAJI-10, MAJI-15, MAJI-18

Ynpasnenue [IporpammHuoe
Kommyranus Hudposas
MHUKpOTIpOIIECCOPHBIN KOMIUIEKT Intel 80C386
TakToBas yacrora 66 MI'nl
Cormporieccop ADSP2186N
Emxocts O3Y 4096 kbaiit
Ewmxocts [13Y 3072 kbaiit
MaxkcuMmaibpHast aDOHEHTCKAasi EMKOCTD 64, 128, 208, 256
KonuyecTBO 1OCTYNMHBIX CIIOTO-MECT 4,8,13,18

DJIEKTPONTUTAHUE

Ot ucrounuka 48...60B mocTossHHOro TOKa

i ot cetu 220B, 50 I'n

DHepronotpebdnenue, Bt

55, 95, 150, 170

bydep tapudukanuu, I'6

Ho 4

Hurepdeiic ¢ ITK

RS 323, 100 BASE TX (omms)
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5.4 Obopynosanue IPTV

B xauectBe oOopynoBanus s peanusaruu IPTV BeiOpaHo perieHue ot
komnanuu NetUP.

Ha pucynke 5.1 mnpencraBieHa cxema peanusanuu ycayru IPTV ¢

o

4
DVB-S/S2 LindhpoBoit aompHbIN
DVB-C curHan (DVB-T/T2)
ASI

NetUP Streamer DVB-8x
i

v
' ' TB npucTaBka
= .
Middleware Cucrtema ycnoBHOro T
R — e
i _
BuUnnuHroeasi cuctema >
EE—— : &
Cepsep VoD u nVoD CeTeBou kKOMMyTaTOp

ucnojib30BanueM komruiekca ooopynosanus NetUP IPTV Complex. [8]

Pucynok 5.1 — Cxema nocrpoeHusi nporpaMMHo-annapatrHoro komiiekca IPTV ¢

ucnoab3oBanuem NetUP IPTV Complex

Jlns mpueMa BUACOCUTHANIA CO CITyTHUKOB, U3 d(pupa 1 KaOeIbHbIX CeTel C
noCJIeyONUM (OPMUPOBAHUEM ITOTOKOB KOoHTeHTa 10 [P kommanueit NetUP
pazpaboTaHa BRICOKOMPOU3BOAUTENbHAS To10BHas cTaHius NetUP Streamer 8x.
JlaHHO€E yCTPOMCTBO MO3BOJISET NIPUHUMATh CITYyTHUKOBBIA CUTHAJI HEITOCPEACTBEHHO
¢ anTeHH. [loslydeHHbIE TOTOKU MYJIBTUIIEKCUPYIOTCSI U SKCLIOPTUPYIOTCS B

JIOKAJIbHYIO CC€Th B BUJC IP-MYJIBTI/IKaCTa.
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B Tabmuue 5.4

cozepxKarcs

obopynosanust NetUP Streamer 8X.

TEXHUYEeCKUuEe Xxapakrepuctuku TPV

Taoauua 5.4 - Texunueckue xapakrepuctuku NetUP Streamer 8x

KoHncrpykuus:

CraHziapTHBI KOHCTPYKTHB Ul MOHTaXka B
19” TeIeKOMMYHUKAIIMOHHYIO CTONKY

Bricora 1 Unit

ITuranne 90-264 B, 47-63 I'nx

Pazmep (ILIxBxI'): 440 x 44 x 410 mm

VYpasnenue:

LCD nucnnedt Ha mnepenHed mnaHenu it
IIEPBOHAYAJILHOM HACTPOMKH M IIPOCMOTpPA
CTATUCTHUKHU

Be6-unrepdeiic anmMuHucTparopa

[Tonnepxka BISS

RS-232 koHcoJb

Bremnue nntepdeicor:

4 nopra Gigabit Ethernet 10/100/1000
Mo6ut/cex

& cimoroB Common Interface

8 ynupepcanbubix DVB-S2/T2/C2 BxonoB

HpOI/ISBOI[I/ITeJ'IbHOCTBZ

IIpuem  TeNeBU3MOHHBIX KaHAIOB C 8
TPAHCIOHJIEPOB WM MYJIbTHUIIJIEKCOB

CymmapHas ckopocTh nopsiaka 500 Mout/cex

[Iporpammuo-anmapartueiii komruieke [PTV mpousBoacrBa kommnanuu NetUP

npeaHa3HavueH JJIsl MPEIOCTaBIICHUS YCIyT B c(hepe UHTEPAKTUBHOTO TEIEBUICHMUS:

Beranue ciyTHUKOBBIX, 3(QUPHBIX U KaOeIbHBIX KaHaoB (Streaming);

Buzaeo o 3ampocy (VoD);

Buptyansubiii kuao3an (NVoD);

TeneBuaenue no 3ampocy (TVoD);

[Tepconanbnbiit Buneomarantoon (NPVR);

TeneBumenue co capurom Bo Bpemenw (Time-Shifted TV);

Pa3nuunblii  WHTEpPaKTUBHBIA (DYHKIIMOHA KJIHEHTCKUX TEICBU3MOHHBIX

npuctaBok (Set-Top Box).

NetUP IPTV Complex coaepkuT Bce HEOOXOAMMBIE WHCTPYMEHTBI IS

pelieHrs 3a1a4 UHTEPaKTUBHOTO TV, TECHO MHTETPUPOBAHHBIE MEXKTY COOOM:

e VmparieHue KIMEHTCKON 0a3oi (Subscriber Management System);

Hsm.
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http://www.netup.tv/ru-RU/dvb-ip_gateway_8x.php
http://www.netup.tv/ru-RU/vod-nvod-server.php
http://www.netup.tv/ru-RU/vod-nvod-server.php
http://www.netup.tv/ru-RU/tvod_time-shift.php
http://www.netup.tv/ru-RU/tvod_time-shift.php
http://www.netup.tv/ru-RU/ip-set-top-boxes.php

e ['mOkas 6u3Hec-noruka tapuduranuu ycuyr (Billing);
e 3amura KOHTEHTa OT HECAHKIMOHUPOBAHHOTO JIOCTylla Ha Pa3IMYHBIX
yposusix (CAS, DRM);
e UHurepdelic MHTEPaKTUBHOIO JOCTYIA K YCIyraM JUisi KIMEHTCKUX MPUCTABOK
(Middleware).
e dopmupoBanue " ympaBieHue mnorokamu koHTeHTa (DVB/IP-ctumepst,
MPEG-kozaepst, VoD/nVoD cepsepa).
3a cyer OO0BEAUHEHUS] KOMIIOHEHTOB CHUCTeMbl B Kiactep, NetUP IPTV
Complex macmTabupyercss kak B OOJbIIYyIO, TaK M B MEHBLIYIO CTOpPOHY. Bce
nporpammubie kKomnoHeHTsl IPTV kommuiekca paspabatbiBatoTcss Ha 06aze NetUP
Business Server (NBS). bnarogaps MoOaynbHOM  apXUTEKType BO3MOXKHO
OIEpaTMBHOE U3MEHEHHE BCEro (yHKUIHOHANAa 0e3 OCTaHOBKU Hcnoib3yemoro [10 B

cetu [PTV.

5.5 CepBepHoe 000pya10BaHue

B kauecTBe cepBepa i1l TPOSKTUPYEMOI MYJIbTUCEPBUCHOM CETH ObLIT BEIOpaH

cepsep Dell PowerEdge R330.

TexHuYecKHe XapaKTePUCTHKM:

e IlenTpansHblii nporeccop cemerictna Intel Xeon;

e Ha6op mukpocxem Intel C236;

e 4 cnora DIMM c nognepxkoit monyneit mamsitu DDR4 (10 64 1°0);

o Illommepxka 2,5-moiMOBBIX SAS HaKONMUTENICH C BO3MOXKHOCTBIO TOPSYCH
3aMEHBI;

e RAID xontponnep;

e Anantep Intel ¢ 2 u 4 nopramu Base-T 1 ['out/c;

o Anantep Qlogic Quark ¢ yetsippms mopramu SFP+ 10 I'Out/c u Base-T.

e OC Microsoft Windows Server 2012 R2

Jluct

11070006.11.03.02.106.T13BKP | &,

Hsm.

Jlucer Ne moxym. Ioanuce | Hata



http://www.netup.tv/ru-RU/iptv_billing_software.php
http://www.netup.tv/ru-RU/cas-drm.php
http://www.netup.tv/ru-RU/middleware.php
http://www.netup.tv/ru-RU/decoder-streamer.php
http://www.netup.tv/ru-RU/decoder-streamer.php
http://www.netup.tv/ru-RU/vod-nvod-server.php

5.6 VOIP mwuiio3

VolP-uuto3 (Voice over IP-mum03) — yCTpOHCTBO, MpeaHA3HAYECHHOE JIJIst
nojikItoueHus Tenedonusix annaparoB win opucHeix ATC k IP-cetn, nis nepenaun
yepe3 Hee roJI0COBOTo Tpaduka.

Texnonorus VolP, mo3Bonsier nmepeBecTH TOJOCOBOM  Tpaduk U3
TpaJAWIHOHHBIX TeledoHHbIX cereld B IP-cetn. Jlis storo umcmonb3yrorcs VOIP
ITIO3BI.

B pamkax mpoektupyemoit cetu B kauectBe VOIP mumro3a s :0puauyecKux
auI OyJeT ueroib3oBatbes yerpoiictBo Eltex TAU-8.1P, umeromitt 8 FXS mopros u
nojepxkuBatomiee mpotokon SIP. [7] s ¢usudeckux aum VOIP 1UTI030M CITy»KHUT
abonentckuit TepmuHan (ONT), yxkxe umerommii B cBoeM cocraBe 1 mopt s

IIOAKJIFOYCHU A TCJIG(i)OHa.
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6 PEKOMEHIAIIUUA 11O CTPOUTEJIBCTBY CETH

6.1 Opranusaunus cBsi3u

C yderoM aHanmu3a TpeOOBaHUN M TEXHOJOruWi ObuIa crpoekTrupoBana MCC

MuKpopaiioHa «CeBepHblii-2». Ha pucynke 6.1 npeacraBieHa cxema NpOeKTUPYEMOM

CCTHU.
T ¢
TenedoH
,\;_\,‘} MK e .
)\ 5T8 W‘J
TenedoH . o 5 )
o MK \ / \>J
) \ Eltex
= ONL TAU-BIP TenedoH
< )< D-Link!
DPN-54-0.

TenedoH

ATC

: ONU 2
M-200 D-Link g
DPN-54-02 7o
@ S — L
5 | ‘ I
NetUP ¢ Ormuyeckuit LJ”J————.‘)
IPTV cnauTep oN IP
Complex Orruyeckuil D-Liv&lk ST8
CNAWTER DPN-54-02
PowerEdge -
330 "—‘/{ g
Ormuyeckuii -
cnaurep = L
Ormuyeckui ==
cnauTep ONU B
D-Link 7 7 ‘")
Orruyeckuit DPN-54-02 JEltex 7 ot
/ cnauTep JaU-BIP TenedoH
St /'_J)'gj A
ONU 1 - TenedoH TenedoH
Dlink Ny ONU g'g
DPNE402 | g Dlik
& 3 DF'N-E%—[]Z K
TenedoH = nK =
IP
IP
sTe STB

Pucynok 6.1 — Cxema npoekTupyemoii cetu Mukpopaiiona «CeBepHblii-2»

CTpyKTypa ceTu NnpeacTaBisieT coOOM KIACCHUYECKYHO CTPYKTYpPY HNOCTPOEHHUS

PON cereit ¢ ucrnonb3oBanueMm omntuueckoro Tepmunaga OLT Zyxel OLT2412,
abonenTckux TepmuHaioB (ONT) D-Link DPN-54-02 u onTHYecKUX CIUTUTEPOB.
[TocpenacTBoM BosioKOHHO-oNTUUEcKoTo kadens k OLT monkmrouena ATC M-200 u

obopynoBanue IPTV ot kommanun NetUP. Bes BOJIC mpokinagsiBaercs B TpyHTE.
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IP-renedonust peanmuzoBana Ha Oasze mporokona SIP u obOpabarbiBaeTcs

nocpenctsoM ATC M-200. ATC M-200, B cBoto ouepenn, umeeT Beixoa Ha TOOIN.

6.2 PexoMeHanMH 10 YCTAHOBKE 000PYA10BaAHUS

Bce mpoBaiizepcckoe 00opynoBaHHE JOJKHO pacroyiaraTbCsi B OJHOM
NMOMEIICHUH B HEMOCPEACTBEHHOM Onu3zoctu npyr oT aApyra. OOopylnoBaHue
MOAKIIIOYAETCS MEXKIYy COOOM MOCpenCcTBOM JUOO BOJIOKOHHO-ONTHYECKOIro Kalens
yepe3 SPF mopTel. JlomyckaeTcsl MOAKITI0OUeHNEe ¢ UCTIOJIb30BaHUEM MEIHOTO KaOels
yepe3 noptel 10 Gigabit Ethernet.

OnTuyeckre pa3BeTBUTENM (CIUIUTEpPA) YCTAHABIMBAIOTCA JIMOO Ha CTOJIOBI
OCBEILEHUS, TMOO Ha CTEHBI 3/1aHUH.

Bce obopynoBanue, BKJIOYas MpOBaiepccKoe 00OpyJoBaHHE M CIUIMTEpa
JIOJKHO PacrojaraThCsi B MECTaX, MAaKCUMAIbHO 3AIIUIICHHBIX OT MOCTOPOHHMX JIHII
B METAJUIMYECKUX aTUBAHIANbHBIX ITKkadax. JlocTyn Kk 000py10BaHUIO JTOJKEH UMETh
TOJIbKO KBATU(DUIIMPOBAHHBIN TMEPCOHAN, WMEIOIIUN Ha TO paspelieHue (TEXHUK,

AJIEKTPHK U T.1I.).

6.3 PexoMeHaaIUM MO MPOKJIAIKE JUHUI CBS3U

B nmannom mpoekte npemxycmotpena npokianka BOJIC B rpynr. Ha ceromgus
ATO CaMbIil PACHPOCTPAHEHHBIM CHOCOO CTPOUTENHCTBA KAOENBHBIX JIMHUM CBSI3H.
CyIecTByeT HECKOJIBKO 0COOEHHOCTEH, CBA3aHHBIX C BHIMOJIHEHHEM 3THX padoT [9]:
e [llupuHa TpaHIIen Jisl NPOKJIAIKU Kabess qoikHa ObITh HEe MeHee 0,5 M.
e ['nyOuHa npokiaaky Kkabess JoJKHA COCTaBIATh He MeHee 0,4 M (oNTUMaTbHO
-12-1,5wm).
Jnst  mpoknaaku  Kabenst BHYTPH  3JaHUM  CIEAyeT TPHUACPKUBATHCS

CISXKYIOIIUX PEKOMEHIAIIN:
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e Kabenb B 3AaHUN MTPOKIIaAbIBACTCS 00 C MCIOJIb30BAHUEM BCHTUJIIITMOHHBIX

OTBEPCTUM, TUOO BIOJIb CTEH B 3alIUTHOM KOopoOe (kabenb KaHaje, Kadeib-

pOCTe WU B KaOCIBHBIX JIOTaX).

Kabens JIC oOs3arenbHO TPOKJIAABIBACTCS OTICIBHON Tpaccoll OT JIMHUU

AIIEKTpONepeaayHm.

I[JISI oOecrneueHus HO}KapHOﬁ 0e30I1acCHOCTH BCE KaOCJIbHBIC JUHHU CBS3H

IMPOKJIAAbIBAOTCA BHYTPH FO(l)pIHJIaHl"a, BBIIIOJIHCHHOT'O M3 HCTOPHOYCIoO MaTcpuaiia.

Tax ke BBITIOJHSAETCS OTHE3alIUTa B MECTaxX MPOKIAIKU KaOemsl uepe3 MepeKphITHS,

CTCHBI U IICPCTOPOAKHU.
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7 PACYET OBOPYJJOBAHUS U IMHEMHO-KABEJIBbHBIX

COOPYKEHUM

I/ICXOI[H M3 IMPOBCACHHBLIX pPAaHCC PaACUCTOB M CXCM OpPraHu3aliu CBA3KW H

MPOKJIAJIKK Kabessi, HeOOX0AMMO BBIYUCIUTH TPeOyeMoe KOJIMUECTBO 000pY10BaHMUS,

HE00X01MMoe JJ1s1 IPOEKTUPYEMOM CETH CBS3H.

B Ttabmume 7.1 mpexacraBieH pacuer 0OOpYIOBaHUS W JIMHEWHO-KaOEJIbHBIX

COOPYKCHUHU.

Taomuma 7.1 -

NMPOEKTHUPYEMOii ceTH

Pacyer oOopynoBaHusi W JIMHEHHO-KAa0eJIbHBIX

COOpY KEeHU

HaumenoBanue KonnyectBo
laccu ZyXEL OLT2412, mt 1
Abonentckue tepmuHanel  (ONT) D-Link | 2000
DPN-54-02, mt

ATC M-200, T 1
IPTV-kommiexe NetUP IPTV Complex, mr 1
VoIP Ilxro3 Eltex TAU-8.1P, mr 10
Cepgep Dell PowerEnge R330, mr 1
OnTuueckuii kabens OI'J] 7xH, m 2900
Ontuueckuit kabens CJI-OKMB-03HY-1E7- | 1800
3,5, M

Mennsii kabens UTP cat5, m 300
TenexoMMyHHUKaMOHHBIA mKkad 42U, mr 1
Hacrennsiii mxkad 15U, mwr 1
[lkad anTUBaHIATBHBIN, T 56
Konauuuonep, mr 2
Cucrema poTaliviu KOHIUIIMOHEPOB, IIT 1
HcTounuk 6ecriepeboiHOro MUTaHuUs, T 2
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8 TEXHUKO-OKOHOMMUYECKOE OBOCHOBAHUME
ITPOEKTA

8.1 Pacuer KanuTAJOBJIOKECHMIA

OOmasi cTOMMOCTh O00OPYIOBAaHUS OMPEIESIICTCS B 3aBUCUMOCTH  OT
MPOEKTUPYEMO E€MKOCTH CTaHIIMM M YACIBHBIX 3arpaT Ha OJHY a0OHEHTCKYIO
muHuto. C mpuoOpeTeHNeM KaKJI0W HOBOW CTAHIIMM HACT YMEHbBIICHHUE YICIbHBIX
3arpar.

KanuranbHbie BIOKEHUS MPEJCTABISIOT COOOM CMETY 3aTpaT Ha peau3aluio
MIPOEKTA U BKJIIOYAIOT B c€0sl BCE HEOOXOIMMOE€ KOMMYHHUKAIIMOHHOE 000PY/I0BaHUE,
JMHHIO CBSI3U, CTOUMOCTb JIUIICH3NOHHOTO IIPOrpaMMHOTO oOecrieueHus u T.1. [10]

OO01mue KanuTaabHbIC BIOKEHHUS HA IPUOOPETEHHE 000PYI0BAHMS MOTYT OBITh

BBIYUCIIEHBI IO (popMyJI€:

K, =Y K, py6 (8.1)

rne Ky - cymmapnsiii 00beM 3aTpatr Ha mpuodOperenue obopynoBanus, pyo; Ki —

oO11asi CTOMMOCTb OJAHOW MO3ULIMU (TUTa 000pyAoBaHus); N — KOJIMYECTBO O3ULUH.

B Tabmuue 8.1 mnpencraBieHa cMmeTa 3aKylmaemMoro oOOOpyIAOBaHUS st

IIPOEKTUPYEMOM CETH.
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Tadauna 8.1 — Cmera 3aTpaT Ha npuodpeTeHne 000PY/10BAHMS

Konso Croumocts (py0)
HanmenoBanue 3a

€/ICHHULL Bceero

eIMHHILY

Hlaccn ZyXEL OLT2412, mt 1 936800 936800
Abonentckuii Tepmunaan D-Link DPN-54-02, mt 2000 7450 14900000
ATC M-200, T 1 2292350 2292350
IPTV-kommiexkc NetUP IPTV Complex, mr 1 925000 925000
VoIP Ilnro3 Eltex TAU-8.1P, it 10 12450 124500
Cepsep Dell PowerEnge R330, it 1 213980 213980
Onruuecknii kadens OI'J] 7xH, m 2900 83,42 241918
Onruueckuii kabenp CJI-OKMB-03HY-1E7-3,5, m 1800 29,80 53640
Mennbrit kabens UTP catS, 6yxrta, 305 M 1 3530 3530
TenekoMmmyHuKaMoHHbIH mkad 42U, mt 1 18150 18150
Hacrennsiit mkad 15U, mr 1 4020 4020
[Ixa¢ aHTHBaHAATBHBIHN, IIT 56 1180 66080
Konnuuuonep, mr 2 11190 22380
Cucrema poTany KOHIUIIMOHEPOB, IIT 1 9600 9600
Hcrounnk GecriepeOOiHOTO MUTaHUS, IIT 2 46430 92860
CnnuTTep ONTUYECKHil, T 56 782 43792
HUroro: 19948600

[Tpu nmpuobpeTeHnn 000pyAOBaHKS OOBIYHO MIPEAYCMATPUBAIOTCS CIEAYIONINE

pacxonel: K, — 3arparel Ha npuoOperenre obopynosanus; K, — TpaHcnopTHbIe
pacxofsl B T.4. TaMOXKEHHBIE pacxonbl (4% ot Kyp); Keyp — CTPOUTENBHO-MOHTaKHBIE
pacxozsl (20% ot Kyp); Kyy — pacxonsl Ha Tapy u ynakoBky (0,5% ot Kyp); Ke, —
3arOTOBUTEIBHO-CKIaACKuE pacxonsl (1,2% ot Kip); Ky, — Ipoune HenpenBuacHHbIE
pacxonsl (3% ot Kp).

OTaenbHO  CleyeT OCYIIECTBUTh HEOOXOIUMBIX

pacueT 3aTpar Ha

CTPOHUTENBCTBO JTMHEWHO-KAOEIbHBIX COOpykeHUH. CpeqHsisi CTOMMOCTh MPOKIAIKU
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BOJIOKOHHO-ONITUYECKOTO Kabemnsi coctaBisier 250 py0. 3a 1 M. (B 3aBUCHMOCTU OT
0COOCHHOCTEH MECTHOCTH).

OO61mue 3aTpaThl Ha MPOKIAAKY KaOesl COCTaBST:

Kmﬁ = L*Y (8.2)

rjae L — qmHa Tpacchl MpokiIaaku kadens; Y — CTOUMOCTh 1 KM. MPOKIJIaJKu Kabes.

K

Kab

=L*Y =4700.250 =1175000

Taxkum 06pa30M, O6H_II/IC KallnTAaJIbHBIC BIIOKCHUA PACCUUTBIBAIOTCS KAK:

KB =K, + (Knp +Kmp +KC.‘Mp +Km/y +K3cp +Kan)K06 + Kyap » py6 (83)
KB = 19948600 +19948600+(0.04 +0.2+0.03+0.012 +0.005) +1175000 = 26848848,2 ,

pyo.

Hroro, kanuTaabHbBIC BIOKEHUS cocTaBisitoT 26848848,2 pyo.

8.2 KanbKyJsillUsl IKCILUIyaTAIIMOHHBIX PACX0/10B

OKCIUTyaTallHOHHBIMA ~ PAacXOJaMH  HA3bIBAIOTCA  TEKYIIHE  pPacxXonbl
NpEeAnpUATAs HAa IPOU3BOACTBO WM INpeAocTaBieHue yciuyr. B cocras
HKCILTYyaTAlIMOHHBIX PACX0JI0B BXOJST BCE PACXO/bl HA COJIEpKAHUE U OOCTYKUBAHUE
CeTH. DTH pacXo/bl UMEIOT TEKYIIUH XapakTep. ODKCIUTyaTallMOHHBIE PACXOAbI I10
CBOCH SKOHOMMYECKON CYIIHOCTH BBIPXAIOT CE0ECTOMMOCTh YCIYT CBS3U B
JICEHE)KHOM BBIPAXKEHHUH.

Jlnsa onpeneneHns 3KCILTyaTallMOHHBIX PAaCXOAOB MO IMPOEKTY HCIIOIb3YIOTCSA
CIIEAYIOIINE CTAThU:

e 3arpaThl Ha OIUIATY TPY/a;

e (CTpaxoBbI€ B3HOCHI;
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e AmopTH3alus OCHOBHBIX (DOHJIOB;
e MarepuanbHble 3aTpaThl;
e [Ipoure Mpon3BOACTBEHHBIE PACXOIBI.

st pacuera ronoBoro (oHaa 3apabOTHOM IJIaThl HEOOXOJUMO OMPEICTUThH
YHUCJICHHOCTH IITaTa MPOU3BOJICTBEHHOIO MTEPCOHAIA.

B 1aHHOM ciydae OpOEKT NOpeArnonaracT  CO3/JaHuE HOBOW  CETH,
CJIeI0OBAaTEIbHO, HEOOXOJAMMO CIUIAHMPOBAaTh KOJIMYECTBO pabouMX, KOTOPOE
MO3BOJIUT CBOEBPEMEHHO U 3(H(HEKTUBHO BHINOIHATH 337a4d MO Pa3BEPTHIBAHUIO CETH
U TOJKIIOYEHHE HOBBIX a0OHEHTOB K ceTu. OmpeneneHHbl cocTaB NepcoHaia
npeJcTaBisieTcs B MpoekTe B BUje Tabaumpbl. CymMma okjiaaa paOOTHHKA 3aBUCUT OT

peruoHa, rjae oH padboraer.

Ta6auna 8.2 — CocTaB nepconajia no 06caIy:KMBaHUI0 000PY/10BaAHUS

HanmeHoBaHue TOKHOCTH Oxuan Konmnuectso, ven. Cymma 3/m, pyo.
Benymmii nmxenep 30000 1 42000
Wmxenep 1 kar. 20000 2 32000
HHxeHep-nporpaMMHCT. 18000 2 30000
MoOHTaXHUK 12000 3 20000

HUroro: 8 124000

["omoBoit GoH OTUIATHI TPyAA JIJIsl IEPCOHANA PACCUNTHIBACTCS KaK:

CDOT:ZK:(I'*Pi*Ii)*lZ,py6 (8.4)

i=1
rae |lj — koaumdecTBo paOOTHUKOB KaXk10M KaTeropuu; P; — 3apaboTHas maTa
paboTHHKA Kaxa0u Kareropu, pyo; 12 — konmdecTBo MecsieB: T — koadurmeHt

npeMuu (eciiv IpeMUH He MpeaycMoTpeHsl, To T=1).
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Kaxmoe npeanpusitie 0053aHO BBITUTAYMBATH HAJOTH HA KaXJAOTO CBOETO
cotpyauuka. C 1 suBaps 2010 roga enunbiii conuanbubiii Hanor (ECH) 011 3aMeHEH
CTPAXOBBIMHM B3HOCAMH, a €ro craBka nosbliieHa. Panee ECH cocraBisun nuib
26%, 3aTem OH ObLI pe3ko yBenudeH 10 34%. B3HOCHI BKIIOYAIOT B ¢€0s OTYUCIICHUS
B: Ilencwonssiii ¢oug (IIOP) — 22 %, DoHx MEAUIMHCKOTO CTPaxOBaHMS
(DDOOMC) — 5,1 %, Doup coumanbHoro crpaxopanus (PCC) — 2,9 %.

Ha cerommsiimamMii J€HB ASTOT mMOKa3arenab cocTaBisieT mopsiaka 30% ot
3apaboTHOM TuIaThl. B cinyuae, ecnu 1oxon paboTHuka 3a 1 roa npeBbicUT /96 ThIC.
pyOseil, TO Ha HEro BHOCHUTCS ONOJHUTENbHBIN Hamor B 10%. Ilpu nmpeBblieHnn

0a3bl B 718 ThIC. pyOneit B3HOCH B DCC He ymiaunBaroTcs.

CB =®0T*0,3, pyo (8.5)

Ilon amopTu3anMen IMOHMMAETCS IPOLECC IOCTEIEHHOTO BO3MELICHHUS
CTOMMOCTH OCHOBHBIX (DOHJIOB, B IIEJISIX HAKOTUICHUSI CPEACTB JJISI PEKOHCTPYKIIUU U
MPUOOPETEHUST OCHOBHBIX CpefcTB. CaMbIM pacnpoCTpaHEHHBIM CIIOCOOOM OIICHKU
aMOPTHU3AIINH SIBIIACTCA YYET aMOPTHU3AIIMU, COCTABICHHBIN UCXOS U3 OOIIET0 CpoKa

CIIy’kKObl OCHOBHBIX (DOHJIOB, B 3TOM CIIy4dae:

AO=T/F, pyb (8.6)

rae T — croumocTh 060pyaoBanus, F — cpok ciry>k0bl 3TOro 000pyA0BaHUS.

B Poccuiickoii ®Penepanmu  AeMcTBYeT MTOKYMEHT «O eAuHBIX HOpMax
aMOPTHU3AIMOHHBIX OTYUCJICHUN Ha TIOJIHOC BOCCTAaHOBJICHHE OCHOBHBIX (DOHJIOB
HapoaHoro xo3siictBa CCCP», B KOTOpOM MpPEayCMOTPEHbI BCE HOPMBI IO
aMOPTHU3ALMH JIJIs1 JTIOOOM M3 BUAOB JIEATEIIBHOCTH, B TOM UHCIIE U HA 000pYAOBaHUE
otrpaciu cBsi3u. [log amoptuzanuto He nonagaet 10, 3aTpaTbl HA TPAHCTIOPTHUPOBKY

U T.J., T.€. YYUTHIBAECTCS TOJBKO 000pYAOBaHHE.
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BenuunHa maTepuanbHBIX 3aTpaT BKJIIOYAET B ceOsl OIUIATy 3JIEKTPOIHEPTHH
JUTSl IPOU3BOACTBEHHBIX HYK/, 3aTPaThl HA MaTepUaJIbl U 3allaCHbIE YacTH U JIp. DTH
COCTaBJISIIOLINE MATEPUAIIBHBIX 3aTpaT ONPEIEIIAIOTCS CIEAYIOLUUM 00pa3oM:

a) 3arTpaThl Ha OIUIATy 3JIEKTPOSHEPTUU OIPEACNIAIOTCS B 3aBHCHUMOCTH OT

MOIIHOCTH CTAaHIIMOHHOTI'O O60py,Z[OBaHI/IH:

3 =T*24*365*P (8.7)
rnie T — Tapud Ha daeKTpo’HEpruro (cormacHo Tapudam s benropoackoit

obnacth) (py0./kBT " uac), P — MmomHoCTh ycTaHoBOK (KBT).

0) 3aTpaThl Ha MaTepUalbl U 3aMlaCHbIC YacCTU COCTABISAIOT 3,5% OT OCHOBHBIX

IIPONU3BOACTBCHHBIX (1)0HI[OB " OIIPCACIIAIOTCA 110 (1)0pMYJI€:

3 =KB*0,035 (8.8)

rie KB — kanuTanbHbIe BIIOKEHHUS, 3aTpaThl HA 000pYI0BaHUE.

OO01ne MaTepuaibHbIe 3aTPAThl PaBHBbIL:

3 = 331-! + 3JI/B (8'9)

06wy

rae 3,, — 3aTpaThl Ha OIIaTy 3JIEKTPOIHEPruu; 3, — MaTepHAIIbHBIE 3aTPaThI.

ITpoune pacxompl NpPeAyCMaTPHUBAIOT OOHIME NPOU3BOACTBEHHBIE (3;,) M

IKCIUTYyaTaIMOHHO-X03HCTBEHHBIC 3aTPaThl (3, ):

3,, =®OT*015 (8.10)
3, =®OT*0,25 (8.11)

rae ®OT — rogoBoit poHA OMIaTH TPY/A.
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PGBYJ'IBTaTBI pacuc€Tta TOHOBBIX OJSKCILUIYATAIIMOHHBIX PacCuCTOB CBOJATCA B

obmryro Tabmuiry 8.3.

Ta6auua 8.3 — I'omoBbIe IKCNIyaTAHHOHHBIE PACXO/bI

Hanmeroante sapat Cymma 3atpar, | YAenbHbIH Bec
pyo. crareil, %

1. ®OT 1488000 24,4

2. CTtpaxoBbl€ B3HOCHI 446400 7,32

3. AMOpTHU3aIlMOHHBIE OTYHCICHUS 1662383 15,7

4. MarepuanbHbIe 3aTpaThl 2606510 42,7

5. IIpoune pacxosr 595200 9,7

HUTOI'O 6095127,82 100

8.3 KanbKkyJsiusi 10X0/10B

[Ipu BBIOOpEe pa3zmepa aOOHEHTCKOM TIIaThl W CTOMMOCTH OIUIaThl 3a
MOJIKTIOYCHHUE CIIEyeT YYWUTHIBATh aHAJIOTHYHBIC Tapu(Pbl y UMEIOIIMXCS B TOPOJIE
KOHKYPHUPYIOIIHUX OTIEPAaTOPOB.

BaxxHbpiM  sBIsieTCS  OmNpeelieHHe  KOJIMYecTBa  A0OHEHTOB, KOTOPOE
MOJKITIOYACTCS K MPOEKTUpyeMon ceTu. He criemyeT BBIOMpaTh 100 aOOHEHTOB,
KOTOpble OyIyT TMOAKIIOYEHBI B TepBbId rox, paBHyro 100 %. IlemecooGpazno
paccumMThIBaTh, YTO B TMEpBBIA TOA Oyaer mnonkmoueHo rtae-to 30% oT Bcex
a0OHEHTOB, CTOJBKO e (WJIh MeHee) BO BTopod rox u T.4. KommuectBo

MOAKITIOYaeMbIX a00OHEHTOB IIPEJCTaBICHO B TabuIie 8.4.
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Taoauna 8.4 — KounvecTBo moak/a04yYaeMbix a00HEHTOB B OINpeleeHHbIN Nepuoja

BpeMeHHU

| o) AOOHEHTBI AOOHEHTEI OO01Iee KOJI-BO  ITOAK/IIOYAEMBIX
(duznueckue auIa) (FOpunnyeckue nuia) | aDOHEHTOB

1 590 5 595 (29,75% ot obmrero - 2000)

2 550 3 553 (39,3% ot ocraBuxcs 1405)

3 400 4 404 (47,4% ot ocraBmuxcs 852)

4 445 3 448 (100% ot octaBmuxcs 448)

B tabnune 8.5 npuBeneHsl Tapudsl s IOPUANYECKUX U GU3HMUECKUX JIUII, T.€.

IJ1aTa 3a MOAKIIOYCHUC U ITOJIb30BAHUEC PA3JIMUYHBIMU YCIIYI'aMH.

Tadauua 8.5 — Tapudwni 11 aGoHEeHTOB

Haumenosanue

CTOuUMOCTbD,
MIPEIOCTABISEMBIX YCIIYT

pyo.
[Inara 3a moakIIOYEHUE:
IOpuanueckue nuna 6500
duzndeckue Iuma 3000
Teneponus:
IOpunnueckue nuna 350
dusznyecKue Juna 150
Hoctyn x cetn HTEpHET:!
IOpuandeckue uma 2600
duznyeckue auma 500
IPTV u  uHTepakTHBHbBIE
CEPBHCHI:
IOpuandeckue numa 1000
duznyeckue auia 300
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Tak kak mpeaycMOTpeHa pa3oBasi aDOHEHTCKas IJiaTa 3a MOAKIIOUEHHUE K CETH,

TO HEOOXOIUMO BBIUMCIUTH PA30BBIA TOXO/ 3a TIOIKIIOYCHHE a00HEHTOB:

— *
H 00 = Nqbus’.ﬂ*quus’.ﬂ + N;op.ﬂ B;op.ﬂ (812)
1€ Nyusn 1 Nigps — Pa3Mep IIaThl 33 NOJKIIOYEHHE a00OHEHTOB K ceTU ((U3UYECKUX
JUI] W opuaddecknx), B — kommdecTBO a0OHEHTOB ((U3MYECKUX JIMI[ W

IOPUUYECKHUX ), MOJIb3YIOUIUXCSI KOHKPETHOM YCIyTroi.

['omoBoil m0X0I 3a NpenocTaBiieHWEe a0OHEHTaM JOCTyla K pPa3jJudyHbIM

yciayraM paCcCUuTbIBACTCA KaK:

aq.,= i N, * B, *12 (8.13)

i=1
rae N — pa3smep aOOHEHTCKOM IUIaThl 3a KOHKPETHBIM BHJ YCIyru B Mecsi; B —

KOJIMYECTBO a0OHEHTOB, MOJIL3YIOIIMXCS KOHKPETHOM YCIyTOM.

[Tpu pacuere rogoBoro noxoaa oOpaliaercss BHUMaHHE Ha TO, YTO AOXOJ OT
HOJIKJIF0OUEHUS] aDOHEHTOB SIBJISIETCS Pa30BbIM M HE NIEPEHOCUTCS Ha CIEAYIOIIHUM o1
He xaxnprii aOoHEHT OyJeT MMETh JKeTaHUe TOIKII0YaThCsl KO BCEM yCIyraMm.
Hcxons u3 tabnuuel 8.6, JEMOHCTPUPYIOILYIO paclpeieseHus yCayr no abOHEHTaM,
MOJKHO CJIelaTh BBIBOJI, UTO:
e Cpenu ¢pusunueckux aun 100% Oynyt umers noctyn B Unutepnet, 40% OyayT
UMETh TeNe(OHHYIO CBAA3b, 65% OyayT UMETh MOJAKIIIOUEHUE K TEIIEBUICHUIO.
e Cpenu MHOPUAMYECKUX JIMI AOCTYHn B HHTepHET OyayT umerb 80% Bcex
aboHeHTOB, 66% OyayT uMeETh TelepOoHHYIO CBsi3b, 46% OyIyT HUMETh

INOAKJIIIOYCHUEC K TCICBUACHHIO.
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Tadauua 8.6 — Pacnipenesnenne yciayr no aboHeHTaM

Tenedponnas cBs3b 800
Hoctyn B IHTEpHET 1500
duzndeckue Iumna 1985

Tenesunenue 1300
TenedonHas cBs3b 10
Hoctyn B UHTEpHET 12

IOpunnueckue numa 15
TeneBunenue 5}

B Ta6JII/II_IC 8.7 0T06pa}KCHBI J0XO0Abl OT ITOAKIHOYCHMA a00OHEHTOB M

IIPENOCTABIEHUS UM YCIIYT.

Ta6nauna 8.7 — Jloxoabl 0T MOAKJIOYEHHS A00HEHTOB M NPEJOCTABJIEHUSl YCJIYI 110

rogam
KonuyectBo a00HEHTOB Hoxon, pyoO.
Fon | ®us. mma 10p. mima Or Ot abonentckoit | CymmapHo 3a
MOJIKITFOUEHUS TIaThI roj
1 590 5 1802500 5505000 7307500
2 550 3 1669500 5064000 6733500
3 400 4 1226000 3720650 4946650
4 445 3 1374000 4113600 5487600

8.4 OnpenesieHue OLEHOYHBIX NMOKA3aTe el MPoeKTa

Cpean OCHOBHBIX ITOKa3aTesIed MPOEKTa MOKHO BBIJEIHNTHh CPOK OKYIIAEMOCTH,
T.€. BPEMEHHOW MEPHUOJ], KOIJA PEATU30BAHHBIE IPOEKT HAYMHAET NPUHOCUTH
npUOBLIb, MPEBOCXOSAIIYIO €XKETOIHbIE 3aTPAThI.

Jlis OLIEHKH CpOKa OKYMaeMOCTH OyJeT HUCIHOJb30BaH MPHUHIMI pacyuera

guctoro aeHexkHoro jgoxoaa (NPV), xoTopblii Mmoka3biBaeT BEIMYMHY J0XOJa Ha
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KOHEIl I-T0 TepHoja BpeMeHH. ODTOT TOKa3aTelb MPEACTaBIseT CO00M pa3HOCThH

AUCKOHTHUPOBAHHBIX Mmokas3areyneu JOXO0J0B H HHBCCTHHHﬁ, pacCUUThIBACTCA 110

bopmyie:

NPV =PV —IC (8.14)
rne PV — nmenexxHbIit moxon, paccuuthiBaeMbiii o Gopmye (8.15), IC — otTok

JCHE)KHBIX CPEJICTB B Havajie N-ro IeproIa, pacCUYMThIBaeMbIii 1o ¢opmyie (8.16).

T P
PV=> 1 (8.15)
n=0 (1+1i)"
rjae P, — 10xo1, moJydeHHBIH B N-OM roay, | — HopMa AUCKOHTa, T — KOJIMYeCTBO JIET,

HJIL KOTOPBIX IIPOU3BOAUTCA PACUCT.

m |
IC=> —1 (8.16)
n=0 (1+ I) n
rae |, — mHBecTHIIMM B N-OM roay, i — HOpMa JUCKOHTA, M — KOJUYECTBO JIET, B

KOTOPBIX IMIPOU3BOAATCA BBITLJIATEI.

B ¢opmymax (8.15) u (8.16) n=0, T.x. 0 rom 3TO TOA Ha BBOJ CETH B
DKCILTyaTaluio. B 3TOT rox A0X0Abl OTCYTCTBYIOT, & IPUCYTCTBYIOT TOJBKO 3aTpaThl
Ha 3aKyIKy 000pyJ10BaHUs U OIUIaTy FOJIOBBIX PaCcXO/I0B.

CraBka JUCKOHTa — 3TO OXUJaeMasi CTaBKa JI0X0/la Ha BJIOKEHHbBIN KaluTall B
COIMOCTaBUMBIC 1O YPOBHIO PHCKa OOBEKTHl MHBECTHPOBAHMSA Ha JaTy OLEHKU. B
TEOpUH MHBECTULIMOHHOTO aHajdu3a MPEIOoJIaraeTcs, YTo CTaBKa JUCKOHTHUPOBAHUS
BKJIIOYaeT B ce0d MUHUMAJIbHO TapaHTHUPOBAHHBIA ypPOBEHb JOXOJHOCTH (HE
3aBUCSIIMNA OT BUJA WHBECTULMOHHBIX BIIOKEHUH), TeMIbl HWHQIAIUN U
KOO (PUIIMEHT, YyUYWTHIBAIOIIUNA CTENEHb pUCKAa W JIpyrue crnenudpuyeckue

O0COOEHHOCTH KOHKPETHOTO MHBECTUPOBAHMS (PUCK TAaHHOTO BHJIa WHBECTHPOBAHUSA,
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PUCK HEAJEKBATHOIO YIPABJICHHUS WHBECTUIHUAMH, PUCK HEIUKBUAHOCTH JAaHHOTO
WHBECTUPOBAHUSA).

Hcnonb3yemasi cTaBka IMCKOHTA JOJKHA COOTBETCTBOBATH BHIOPAHHOMY BUY
JneHexkHoro mnoTtoka. (CTaBKka AMCKOHTa MOXET OBITh pacCuhTaHa pa3InYyHbIMU
cnocobamu. Hanbosee mpocThIM SIBIIIETCS KyMYJISATUBHBIN, TP KOTOPOM B KauecTBE
CTaBKHM JMCKOHTa BBIOMpAeTCs CpeJHsis CTaBKa IO JOJITOCPOYHBIM BaJIIOTHBIM
JeNO3UuTaM  TSTH  KPYNMHEWIMX  poccuiickux  OaHkoB. OHa  cocTaBisieT
npubau3uTeNnbHo 8% U popMupyercs B OCHOBHOM IO BO3/IEWCTBHEM BHYTPEHHUX
PBIHOYHBIX (haKTOPOB.

HyneBbIM rojioM cuuTaeTcs roj] peayin3aluu MpoeKTa.

[Tapamerp P mokasesiBaeT Q0XOJ, MOJYYEHHBIM 3a TeKywuid roa. He crour
3a0bIBaTh, 4TO B TaOimie 8.7 TMpHUBEACHBI JOXOIbI OT KOHKPETHOTO KOJIHMYECTBA
a0OHEHTOB, KOTOpbIE ObUIM MOJKIIOUEHHI 3a TOJ, T.e. 0€3 ydeTra yXe HUMEIOIIUXCS
aboHeHTOB. TakuM 00pa3oM, 4TOOBI BBHIYMCIUTH JOXOM, HAIPUMEpP 3a KOHKPETHBIN
roJi, HEOOX0AMMO CYMMUPOBATH JOXO/ OT MOJKIIOYEHNS AOOHEHTOB Ha KOHKPETHBIM
roJl U J0XOJ OT Aa0OHEHTCKOW TuIaThl 3a TOJl, a TaKXKe MPUOABUTH JOXOHA OT
a0OHEHTCKOW IJIaThl 1Jis a0OHEHTOB, KOTOphIE ObLIM MOAKIIOUEHBI 0 ITOTO Toja,

HCKJII0OYasa CTOMMOCTD ITOAK/IIOYCHM . T.e.

T
P = Puoora(i) + Pas(i) + 2 Proora(i—1) — Pas(i-1) (8.17)

=2
T Puoorn(i-1)» Pag(i-1) - MOXOABI OT TOIKIIOYCHUS a0OHEHTOB U JOXOJ OT

aOOHEHTCKOM MaThl 3a rof; T — pacueTHbI nepuos.
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Taoauna 8.8 — OueHka 3KOHOMHYECKHX MOKa3aTeJeld MPOEKTA C Y4eTOM JUCKOHTA

l'on P PV I IC NPV
0 (nau. 1
0 0 26848848 26848848 -26848848
rojaa)
1 (nau. 2
7307500 6766204 6095128 32492485 -25726281.33
rojya)
2 (nau. 3
12238500 17258745 6095128 37718075 -20459330.03
rojaa)
3 (Hau. 4
15515650 29575568 6095128 42556584 -12981015.94
roja)
4 (Hau. 5
19777250 44112437 6095128 47036685 -2924247.82
roya)
5 (Hau. 6
18403250 56637380 6095128 51184927 5452453.201
roja)
6 (mau. 7
) 18403250 68234549 6095128 55025891 13208657.85
rojaa

Kak BugHO M3 npuBeaeHHBIX B Tabmuile 8.8 paccunTaHHBIX 3HAYECHUN, TIPOEKT
OKYIUTBCS Ha 5 TOJy JKCIUTyaTallud, TaK KaKk Ha 5 TOy JKCIUTyaTallid Mbl UMEEeM
mookuTenbHBIN NPV.

Cpok oxynmaemoctu (PP) — mokazarenb, HamboJiee 4acTO MPHUHUMACMBIA B
AHAJINTUKE, TOJ KOTOPhIM IMOHUMAETCS MEPHOJ BPEMEHHM OT MOMEHTA Hayasa
peanuzaiuy MpoeKTa 10 TOr0 MOMEHTAa JKCIUTyaTallii 00beKTa, B KOTOPBIM JT0XOJIbI
OT JKCIUTyaTallMk CTAHOBSITCSI PaBHBIMHU IE€PBOHAYAIbHBIM WHBECTUIUSAM U MOMKET
MPUHUMATBCS KakK ¢ yueToM (akTopa BpeMeHH, Tak 1 0e3 ero y4acTusl.

[TokazaTenb cpoka OKynaeMocTu 6e3 ydera (pakTopa BpEeMEHH MPUMEHSETCS B
TOM clly4ae, KOrJa paBHbIE CYMMBbI JOXOJOB, IOJYYEHHBIE B pa3HOE BpeMs,
paccMaTpuBarOTCsl paBHOIIEHHO. CpOK OKyHmaeMOCTH ¢ y4eToM (hakTopa BPEMEHH —

IIOKAa3aTcCJIb, XapaKTepI/IBYIOHII/Iﬁ IMPOAOJIZKUTCIIBHOCTD IICPpHUO[Aa, B TCHCHHUC KOTOPOI'O
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CyMMa 4YUCTBIX JOXOJO0B NJHUCKOHTHPOBAHHBIX HA MOMCHT 3aBCPIICHUSA HHBGCTHHHfI,
PaBHBIX CYMMC HHBGCTHHHﬁ.

TouHBI! CPOK OKYITAEMOCTH MOKHO paccuuTaTh 1o GpopMmyiie:

PP =T +|NPV,, _4|/(INPV, _1 |+NPV/) (8.18)

rae T — 3HaueHue nepruojia, KOraa YKWCThIM JIEHEXKHBIA JOXOJ MEHSET 3HAK C «-» Ha
«t»; NPV, — momoxuTeabHbIl YHCTBIM JEHEXKHBIM q0X0n B N romay; NPV, —

OTPULATEIIbHBIN YUCTBIM JEHEKHBIN JOXO/I [0 MOAYI0 B N-1 romy.
PP =5+ 2924247/(2924247 +5452453) = 5,35JIET

Hcxonas u3 3Toro, Cpok OKyrnaeMoCTH, OTCUMTAHHBIA OT Hauajla OnepaluoHHON
JesTeIbHOCTH (KOHEI HYJIEBOTO roja), coctaBisieT 5,35 net (5 et u 4 mecsna).

NHnekc peHTabeNbHOCTH MPECTaBISIET COOOM OTHOCUTENIbHBIM IMOKAa3aTellb,
XapaKTepU3YyIOIIUN OTHOIIEHUE MTPUBEICHHBIX JOXOA0B IIPUBEACHHBIM Ha Ty K€ J1aTy

HMHBCCTUIIMOHHBIM pacXodaM U paCCUUTBIBACTCA 110 (bOpMy.]'Ie:

proy o (8.19)
n1(1+)" nop(1+i)nt

Pl =56637380/51184927 =1,1

Ecau PI > 1, To npoekT cienyet npunumarte; eciu PI < 1, To mpoekT cienyet
OTBEpPrHyTh; eciid P = 1, TO mpoeKT H1 NPUOBUTLHBIN, HU YOBITOUHBIH.

Unpexc Pl crnenyer paccuuTthiBaTh JUMOO A7 MOMEHTa, KOIJa MPOEKT
OKymaercsi, JMO00 Ha JUIMTEJIbHOCTh BpPEMEHHOro Iepuoja pacuera (oOiiee
KoJinyecTBo JieT). Eciam HeoOXoAMMO BBIUMUCIUTH peHTa0eabHOCTH B %, TO

Heooxomaumo u3 Pl Beruects 1.

Jluct

11070006.11.03.02.106.T13BKP | 4

Wzm. | Jluct Ne moxym. Ioanuce | Hata




Buytpennsis Hopma noxonuHoctu (IRR) — Hopma mpulbuim, mopokaeHHas
WHBECTHUIIMCH. DTO Ta HOpMa MPHUOBLIN, MPU KOTOPOW YHMCTasl TEKYIas CTOMMOCTH
WHBECTUIIMA paBHA HYJIKO, WIA 3TO Ta CTaBKa JUCKOHTa, IPU KOTOPOWM
JACKOHTHPOBAHHBIC JOXOJBl OT IMPOEKTAa pPABHBl WHBECTUIIMOHHBIM 3aTpaTaM.
BHyTpeHHssT HOpMa JOXOJHOCTH ONPEAEISIET MAaKCUMAJIBHO MPUEMIIEMYIO CTaBKY
JMCKOHTA, TIPU KOTOPOW MOKHO HMHBECTHPOBATH CpeicTBa 0€3 KaKUX-TMOO MOTEPh
JUTSI COOCTBEHHUKA.

OKOHOMMYECKMH cMbIc Tokazartenss IRR  3akimrowaercss B TOM, 4TO
NpEANPUSTAEC MOXKET MPUHUMATh JIIOObIE PEIICHUS MHBECTUIIMOHHOTO XapakTepa,
YpOBEHb PEHTA0EIILHOCTH KOTOPBIX HE HUKE IeHbl KanuTaia. Yem Boime IRR, Tem
OOJbIIIE BO3MOXHOCTEM Yy MPEANpHUsTHS B BbIOOPE HCTOYHUKA (DUHAHCHUPOBAHUAL.
NupIMUM  cioBamMHM, YTO OH TMOKA3bIBAET OXHUAAEMYKD HOPMY JIOXOAHOCTH
(peHTa0enbHOCTh ~ MHBECTUIMH) WJIM  MaKCUMaJIbHO  JOMYCTUMBIM  ypOBEHb
WHBECTUIIMOHHBIX 3aTpaT B olleHuBaeMmblii mpoekT. IRR pomken ObITH BhIlIe

CPEIHEB3BEILICHHOW LIEHBI MHBECTULIHOHHBIX PECYPCOB:

IRR > i (8.20)

rac | — cTaBKa JAUCKOHTHUPOBAHHUA.

Pacuer mnoxkazarens IRR ocymecTBisieTcs MyTEM TMOCJIEA0BATEIbHBIX
utepanuii. B 3ToM ciyuae BBIOMparOTCs Takue 3HAYCHUS HOPMBI JIUCKOHTA 1j | Iy,
4yTOOBl B MX HUHTepBaje PyHkius NPV meHsna cBoe 3HAUEHUE C «+» HA «—», WIH

HaoOopoT. Jlanee mo Gpopmysie aenaeTcss pacyeT BHyTPEHHEH HOPMBI TOXOHOCTH:

IRR=iy + NP1 (io—iy) (8.21)

NPV; — NPV,
rae Ip — 3HaYeHWe TaOyJIMPOBAHHOTO KO3(pdHIMEeHTa AUCKOHTHPOBAHHUSA, IPH
kotopom  NPV>0; i, — 3HadeHwe  TaOyJUpPOBAHHOTO KO3 QHUIMCHTA

JUCKOHTUPOBaHUs, pu KotopoM NPV<(.
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CrnenoBaTenbHO, pacieT BHYTPEHHEH HOPMBI JJOXOHOCTU OYJET UMETh BUJI:

IRR = 8+5452453/ (5452453 +915) - (33.31—8) = 33.31

Takum o00pa3oM, BHYTPEHHSSI HOpMa JOXOJHOCTH TMPOEKTa COCTABIISIET
33,31%, uto OGomblIe IEHBI KanuTajga, KOTopas paccMaTpuBaeTcs B KauecTBe 8%,

CJICAOBATCIIBHO, IIPOCKT CIICAYCT IIPHUHATD.

8.5 OcHOBHBbIE TEXHHKO-IKOHOMUYECKHE NOKA3ATEIH MPOEKTA

B nanHoM pasznene Obla OCYIIECTBJICHA OIICHKA KAIMTAJIBHBIX BJIOKEHUW B
MpeIaraéMblii MPOEKT U KaNbKYJISLUS SKCIUTyaTallMOHHBIX PAacXo0J/IOB, OIpPENEICH
oOmMi J0X0Ja OT pealu3alud IMPOEKTa, PACCUUTAHbl OCHOBHBIE OLIEHOYHBIE
MOKa3aTelid TMPOEKTa, KOTOPbIE XapaKTEePU3YIOT (PUHAHCOBBIA YPOBEHb PEIICHUS
3amad. PaccumTaHHble TEXHUKO-DKOHOMUYECKHE IMOKa3aTelld Ha KOHEIl pacueTHOro

nepuoJia cBesieHb! B Tabnuity 8.9.

Ta6auna 8.9 — OcHOBHBIE TEXHMKO-IKOHOMHUYECKHE NT0OKA3aTeJIM IPOeKTa

ITokaszarenu YucieHHble 3HaYCHUSA
1 2

KonanuecTBO aOOHEHTOB, Yel 2000

KamuranpHbie 3aTpaThl, pyo 26848848,2

E>xeronnsie SKCITyaTallMOHHBIE PACXOJIBI, PYO,
6095127,82
B TOM YHUCJIE:

Pacxonpl Ha omyiaTy mpou3BOJICTBEHHOM anekTposneprun | 42055,088
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Oxonuyanue Ta0aunbI 8.9

1 2
Pacxonel Ha Marepuainbl, 3amacHble YacTH M TEKYLIUU
939709,687
PEMOHT
®oHp omIaTh Tpyaa 1488000
CrpaxoBble B3HOCHI 446400
AMOPTHU3aIMOHHBIE OTYHCIICHUS 1662383

O6H_[I/Ie IIPOU3BOJCTBCHHBIC PACXOAbI

2606510,898

Buyrpennsis Hopma noxoanoctu (IRR) 33,31
Nunekc pearadensroctu (Pl) 1,1
Cpok OKyImaeMmocCTH, roji 5,35

I/ICXOI[H N3 PpPaCCUUTAHHBIX 3Ha"IeHI/If/'I,

dHaJIn3 TCXHUKO-OKOHOMHUYCCKHX

MoKa3aTesield MPOEKTa CBUJIETEIbCTBYET O JOCTATOYHOW CTeneHH 3(P(EKTHBHOCTH

IIPUHATBIX IMPOCKTHLIX pCHICHI/Iﬁ u IMOATBCPIKAACT Hux 9KOHOMHNYCCKYTO

000CHOBAHHOCTb.
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9 OXPAHA TPYJA, TEXHUKA BE3OITACHOCTHU U

IKOJIOI'MYECKAA BE3OITACHOCTD ITPOEKTA

9.1 AHasin3 TpaBMaTu3Ma U NpogeccuoHaANbHbIX 3200/1€BaHUIl HA

npeanpusiTHH

AHanu3 TpaBMaTu3Ma U NpodheCCUOHATIBHBIX 3a00JIEBAHUIM HA MPEIITPUITHSIX

CBA3HU IMMPOU3BOAUTCS HA OCHOBC aTTCCTAllMU 110 YCIIOBHAM TPY/Jda4.

Pe3ynbpTaThl aTTeCTAllUN UCTIONB3YIOTCS B LIETISX:

[TacrropTH3auu OpraHW3allid HAa COOTBETCTBHE TPEOOBAHMSIM II0 OXpaHe
TpyAa;

VYcranoBnenusi koddduieHta kinacca MPOPECCHOHATBHOIO pUcKa IS
OTIpeJIeNIeHHs CTpaxoBoro Tapuda crpaxoarens (padoTonarens);
OO00CHOBaHMSI TIPEIOCTABICHUS JIBTOT U KOMIICHCAIIMA PaOOTHHUKAM, 3aHSITHIM
Ha paboTax ¢ OMACHBIMHU U BPEIHBIMHU YCIOBHUSAMH TPYJa, B IPEIYCMOTPEHHOM
3aKOHOJIATEILHOM MOPSAKE JJIS BKIIOUEHHUS WX B KOJUIEKTUBHBIN JIOTOBOD;
Pemienust Bompoca o cBsizu 3a00JieBaHUN ¢ mpodeccuelt mpu MoJ03pEeHUH Ha
npodeccuoHalbHOE 3a00JIeBaHUE, YCTAaHOBJICHUE JuarHo3a npod3adosieBaHus;
PaccMmoTpenune BOompocoB 0 HEOOXOAUMOCTH MPUOCTAHOBJICHUS IKCIUTyaTaIHH
MIPOU3BOJICTBEHHOTO OOBEKTa, W3MEHEHUU TEXHOJIOTHM, MPEICTaBIISIONINX
HETMIOCPEACTBEHHYIO YTPO3Y KU3HH H 3I0POBbIO pAaOOTHUKOB;

[InanupoBanue ¥ MPOBEICHNE MEPOIPUITHI IO OXpaHE U YCIOBHUSIM TpyJa B
OpraHu3alusIX B COOTBETCTBUU C JICUCTBYIOIMMHA HOPMATUBHBIMU MPABOBBIMU
JIOKyMCHTaMU;

CocTaBneHus OTYETHOCTH O COCTOSIHMH YCJIOBHM TpyJHa, JbrOTaX U KOMIICH-
caiusix, MPeA0CTaBIIEMbIX 3a pa0OTy C BPEIHBIMU M OIMACHBIMHU YCIOBUSMU
Tpya;

O3znakomiieHHs] paOOTHUKOB TP TIpUEME Ha pabOTy C YCIOBHSIMHU TPyJa, MX

BJIMSIHUEM I1a 310pOBbe U HeoOXxoaumbeimu CU3.

Jluct
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Cpoku mpoBeZeHHs aTTeCTAllMU yCTaHABIUBAIOTCA OpPraHu3alued, UCXOAs U3
W3MEHEHUSI YCIIOBUWA M XapakTepa TpyAa, HO HE pexe OJHOro pasza B 3 roxaa c
MOMEHTA MPOBEJICHUS MMOCIETHUX U3MEPEHU.

BHeouepenHoll aTrrecTaluu MOJUIEkKAT MPOU3BOJCTBEHHBIE OOBEKTHI IOCTE
3aMEeHbl  MPOU3BOJCTBEHHOIO  OOOpYAOBAHMS, M3MEHEHUS TEXHOJOTUYECKOIrO
npoliecca, pEKOHCTPYKIIUU CPEICTB KOJUIEKTUBHOM 3alUThI, & TAKXKE 110 TPeOOBaHUIO
opranoB ['ocynapcTBEHHOTO HaJ30pa U KOHTPOJISA 32 OXPAHOW TpyZa IMPU BBIABICHUU
HapyILIEHUH TPOBEICHUSI ATTECTALIUU.

W3mepenus: mapaMeTpoB OMACHBIX M BPEAHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB
IPOBOJATCA JIA0OPATOPUSMHU, HMEIOUNIMMU Ha 3T0 paspeuieHue. [logoOHble
paspelieHus IpeI0CTaBIAI0TCS PETMOHATILHBIMU OpraHaMH OXpaHbl TpyZa.

Jlis opraHu3anMyu ¥ TPOBEACHHS aTTeCTAllMd WU3AaéTCs MPHUKa3, B COOTBET-
CTBUH C KOTOPBIM CO3Aa€TCS MOCTOSHHO JIEUCTBYIOMIAsl ATTECTAllMOHHAs KOMUCCHS, B
COCTaB KOTOPOW BXOJIUT Mpejcenareib, WIEHbl KOMUCCUU M OTBETCTBEHHBIH 3a
COCTaBJICHHE, BEJICHUE, XPaHEHNE JOKYMEHTAIINH 10 aTTEeCTaIIH.

B cocraB arrecTallMOHHON KOMHCCHHM OpraHM3allMM TaK K€ PEKOMEHIYeTCs
BKJIIOUATh CIEIUATHMCTOB CIYXKO OXpaHbI TpyZa, OTAeNa Tpyaa u 3apaboTHOMN TIaTH,
pYKOBOAMTENEH  IPOU3BOJACTBEHHBIX OOBEKTOB, MEAULMHCKUX PaOOTHHUKOB,
YIOJIHOMOYEHHBIX JIMI[ [0 OXpaHe Tpylda NPOPECCHOHANIbHBIX COIO30B WIH TPY-
JIOBOT'O KOJUIEKTHBA.

ATTecTallMOHHAasi KOMHCCHS OCYLIECTBIISET CIIEIYIOIINE JEHCTBUS:

¢ PyKOBOIUT M KOHTPOJIHMPYET MPOLIECC MPOBEACHUS PadoOT;

o dopmHupyeT HEOOXOAMMYIO HOPMAaTHBHO-CIPABOYHYIO 0a3y AJisi MPOBEICHUS
aTTeCTalliu U OPTaHu3yeT e€ N3y4YeHUe;

e BrpigBiIseT Ha OCHOBE aHajgW3a MNPUYMH IPOU3BOJCTBEHHOTO TpaBMaTHU3Ma,

HanOoJiee TPaBMOOMACHBIE YYaCTKH, pabOThl U 000pyI0BaHUE;

e (CocTaBisieT U TOTOBUT K YTBEP)KIEHUIO MEpeueHb MPOU3BOJCTBEHHBIX 00B-
eKTOB  OpraHu3aliy, HUMEIOUIMX OINacHble MW  BpeAHble  (PAKTOPHI

MIPOU3BOJCTBEHHON CpEJbI;
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o CocraBnseT W yTBepXkAaeT rpaduK MPOBEACHUS aTTECTAlMM HA MPOU3BOJ-
CTBEHHBIX O0BEKTaX OpraHHU3allNH;

e Pa3zpabatrbiBaeT NpEJIOKEHUS MO YIYUYIICHUIO U O30POBJICHUI0 OOBEKTOB K
uX cepTu(dUKay Ha COOTBETCTBHE TPEOOBAHUSM IO OE€30MACHOCTH TPYJA.
O1eHKa TPOU3BOACTBEHHBIX (PAKTOPOB MO YCIOBHUSM TpyAa MPOU3BOIUTCS Ha

OCHOBAaHHMH PE3YJIbTATOB 3aMEPOB MOJYUYCHHBIX HE MeHee Ha 10 OCHOBHBIX pabouux
MecTax 00cieyeMoro Mpou3BOJACTBEHHOr0 00bekTa. JlJis moMelleHnd, UMEIOUX
miomags Meee 100 M% JOMycKaeTcss NMPOBEACHHE 3aMEpOB Ha TPEX pabounmx
MeCTax.

3amepbl YpOBHEH MPOU3BOJCTBEHHBIX (PAKTOPOB MPOBOJATCA MO METOAMKAM,
YTBEP>KJICHHBIM B YCTAaHOBJIEHHOM Nopsake. M3mepeHust GpU3NUecKux, XUMUYECKHUX
(akTOpOB IOJDKHBI BBIMOJHATBCS B Ipolecce paboThl B COOTBETCTBUHM €
TEXHOJIOTUYECKUM DPErJaMEHTOM, MpPH HUCHPaBHBIX CPEJACTBAX KOJUIEKTUBHOW H
VHIMBHUIYaJIbHOH 3aIIUTHI U 0POPMIISTHCS B COOTBETCTBUH C TPOTOKOJIAMHU.

BenuunHa OTKIIOHEHMs MOKa3zarenss (PaKTUYECKOrOo YpPOBHS MCCIIETYyEMOIO
MPOU3BOACTBEHHOr0 (hakTopa Haja JONYCTUMBIM B CTOPOHY MPEBBIIIEHUS
CBUJCTEIBCTBYET O HAJIMYUM BPEIHBIX IMPOU3BOJCTBEHHBIX (haKTOpPOB B padoueit
3oHe. Kaxmoe  HaMMEHOBaHHME  BPEAHOTO  IMPOU3BOJICTBEHHOTO  (pakTopa
COOTBETCTBYET OJTHOMY KJlaccy Ipo(ecCHOHAIbHOTO PUCKA.

CymMapHasi BeJIMYMHA HE MOXKET OBITh BBIINIE BCEX HMEIOIIUXCS BPETHBIX
(GakTOpoB M  SBJISETCS  IOKa3zaTelieM Kiacca MNpOPEecCHOHAIBHOIO  PHUCKA
MIPOU3BOICTBEHHOTO OOBEKTA.

OneHka TpaBMOOE30MACHOCTH TPOU3BOACTBEHHBIX OOBEKTOB IPOBOJMUTCS
OpraHu3alUsIMU CaMOCTOSTEIBHO.

TpaBM0OOE30MaCHOCTh OLIGHHMBAETCA HCXOJ U3 Kiacca NMpodecCHOHAIBHOTO
pHUCKa B 3aBUCMMOCTHU OT YpOBHS TpaBMaTu3Ma, NpodhecCHuOHAIbHBIX 3a00JI€BAHUN U
Kjlacca Npo(ecCHOHATBHOTO PHUCKAa B 3aBUCUMOCTH OT TEXHHUYECKOTO COCTOSHUS

Oe3omacHoCcTH 000PYAOBaHMUS, MAIIMH U MEXaHU3MOB.
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Knacc mpodeccnonanpHoro prcka B 3aBUCHMOCTH OT YPOBHS TpaBMaTu3Ma
ONpENENseTCS Ha OCHOBAaHMM CpEAHEro IMokaszarens (koddduimenta pucka),
pAacCUMTAaHHOTO MO JAWHAMHUKE NPOU3BOJCTBEHHOTO TpaBMarh3Ma Ha Ipo-
W3BOJICTBEHHOM OOBEKTE 32 MOCIIETHUE TPU r0/ia, MPEALIECTBYIOIINE aTTECTALNH.

Knacc mnpodeccnoHanbHOr0o pHCKa B 3aBUCUMOCTH OT TEXHHUYECKOIO
COCTOSIHUS OOOpYAOBaHMS, MAIIMH, MEXaHU3MOB ONPEIEISACTCS UCXOJ U3 YPOBHS
ceptudukanuu 00CIenyeMbIX TEXHUYECKIX CPEJICTB Ha MPOU3BOJICTBEHHOM OOBEKTE.

Hanuune cepTudukaTtoB Ha KaxkJa0€ MPOU3BOJCTBEHHOE O0OpYAOBaHUE,
MalluHbl, MEXaHU3MBbl, MPABHIBHOCTh BEIEHUS U COOJIOAEHUs TpeOOBaHUMI
HOPMATHUBHBIX JOKYMEHTOB XapaKTEpHU3yeT CTENEeHb OOecledeHHs Oe30MacHOCTH
Tpyaa. B momoO6HOM ciydyae Kiacc NpOQPECCHOHANBHOIO pPHUCKA CUUTAETCA
MUHUMAJIbHBIM.

Jlis  obopynoBaHMs, MAIllMH, MEXAaHHW3MOB, HE HMEIOIUX CepTU(UKAT
YCTaHOBJIEHHOT'O 00pa3iia, OL[eHKa TPAaBMOOE30IaCHOCTH MOKET OBITh OCYIIECTBIICHA
HAa OCHOBaHMM pa3pabOTaHHBIX M COTJACOBAaHHBIX C MECTHBIMU OpraHaMu
CTaHJApPTU3ALMHU U METPOJIOTMH MEPOIIPUATHIH 10 MOATOTOBKE K CEpTU(UKALINU.

[Ipy OTCYTCTBMM yKa3aHHBIX MEPONPUSITHI OpraHbl TOCYAapPCTBEHHOIO
KOHTPOJISI M HaJ30pa pacCMaTpUBaIOT BOMPOC O HEOOXOAMMOCTH MPHUOCTAHOBIICHUS
JKCIUTyaTallu O00OpyIOBaHUs, MAIIMH, MEXaHU3MOB IPOU3BOJCTBEHHOIO OOBEKTA,
MPEICTABIIAIONIET0 HEMOCPEACTBEHHYIO YTPO3Y KU3HU U 3J0POBbIO pA0OTHUKOB.

[Tpu mOTHOM OTCYTCTBUU CEPTU(PUKATOB HA BCE BUABI 000PYAOBAHUS, MAIlIUH,
MEXaHU3MOB KJacc MPO(PECCHOHAIBHOTO pUCKA B 3aBHCUMOCTH OT TEXHHYECKOTO
COCTOSIHUA OOOpYAOBaHMUS, MAalllWH, MEXaHU3MOB TPOU3BOJICTBEHHOIO OOBEKTa
OLICHMBAETCS IO MAKCUMAJIbHOM IIKAaJIE.

OneHka TpaBMOOE30MaCHOCTH IMPU HAJIWYMU JBYX Ppa3HbIX IOKaszaTesen
KJIaCCOB MPO(EeCCHOHATILHOTO PUCKA IO TPaBMOOE30MACHOCTH yCTAHABIMBAETCS IO

HanOoJIee BEHICOKOMY KJIacCy.
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9.2 TpeGoBaHus k padouemy MecTy

[lpu opraHuzamum pabdoOYero MecTa JODKHBI YYHUTBIBATHCS —CICAYIOIINE
TpeOOBaHUS:
e JlocTarouHoe pabouee MPOCTPAHCTRBO;
e OnrumanbHOE pa3MeleHrne 000pyI0BaHUS;
e HeoOxomumoe ecTeCTBEHHOE U HCKYCCTBEHHOE OCBEIICHUE;
e Hamnune HEOOXOAWMBIX CpPEACTB 3alIMTHl pabOTaIOMIEro IepcoHajda OT

I[CﬁCTBHSI BPCAHBIX U OITACHBIX ITPOU3BOJCTBCHHBIX (baKTOpOB.

Hlym

MHorue mnpou3BOACTBEHHbIE TIPOILIECCHl COMPOBOXKIAIOTCS 3HAYUTEIbHBIM
mymMoM. Upe3MepHbIi IIyM, YPOBEHb KOTOPOTO HE COOTBETCTBYET CYIIECTBYIOIIMM
CaHWTApHBIM HOpPMaM, OKa3bIBAa€T BpEIHOE BIUSHUE HAa OpPraHU3M 4YeJoBeKa:
pa3BUBAET TIYXOTYy, PacCHIaThIBACT IEHTPAIbHYIO HEPBHYIO CHCTEMY, Y4YalllaeTcs
MyJIbC U JIbIXaHUE, U3MEHSIETCSI KPOBSIHOE JIaBJICHUE.

[IIym siBsieTcst mpuuuHOW OoJiee OBICTPOTO, YeM B HOPMAJIBHBIX YCIIOBUSX,
YTOMJICHUSI M CHIDKCHHS pabOTOCIIOCOOHOCTH uYellioBeKa. Pabora denoBeka B
YCJIOBUSIX YPE3MEPHOrO IymMa oOcialaseT BHUMAHUE U NPUBOAUT K OBICTpOH
YTOMJIIEMOCTH, 4YTO MOXET TPOCIY>KUTh MPUYMHOW  IMPOU3BOJCTBEHHOTO
TpaBMatu3mMa. Heob6xomaumo, 4yToObl ypOBEHb IlIyMa B TOMEIICHUSX HE MPEBBIIIAT
JIOMYCTUMBIX MPEIESIOB 3BYKOBOTO AaBieHUs Ha pabounx mecrax. CHUKEHUE ITyma
JIOCTUTAETCS CIAEAYIOIUMHA METOAAMU:

¢ VYMEHBIIICHUEM IITyMa B UICTOYHUKE;
e AKyCTHYECKOU 00pabOTKOM MOMEIIECHU;
e VYMEHBIIEHUEM IIIyMa Ha MYTH €0 pacpOCTPAHCHHUS;

o PaI_[I/IOHaJ'IBHaH IUIAaHUPOBKA IIOMCIICHHA.
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Muxpoxkaumar

MuKpOKIMMAT NOPOU3BOJACTBEHHBIX ITOMEIIEHHM - METEOPOJIOTMYECKUE
YCIIOBUSI BHYTPEHHEW Cpelbl OATUX TOMEIICHUNH, KOTOpbIE ONpPENestoTCs
JNEUCTBYIOIIMMHU Ha OPraHr3M YeJIOBEKa COYETAHUSIMU TEMIEPATYPBI, BIAKHOCTU H
CKOPOCTHU JBUKEHUS BO3/1yXa.

MukpokiauMar MPOU3BOJACTBEHHOTO TMOMEIIECHUS OKAa3bIBAET 3HAYUTEIHHOE
BIMsiHUE Ha paOoTHHMKA. OTKIOHEHMS OTAEIBHBIX MapaMEeTpPOB MHUKPOKIMMAaTa OT
PEKOMEHJIOBAaHHBIX  3HAYEHUH  CHWXKAIOT  pabOTOCIMOCOOHOCTh,  YXYIIIAIOT
CaMOYyBCTBHE U MOTYT IPUBECTU K MPOPECCUOHAITBHBIM 3a00JI€BaHUSM.

Tak, Hampumep, TeMIiepaTypa BO3yXa OKa3bIBa€T CYIIECTBEHHOE BIIUSHHUE Ha
CaMOUYyBCTBHE M pE3yJIbTaThl TpyJa ueioBeka. Huskas Temmeparypa BbI3BIBAaET
OXJIQKJICHHE OpPraHM3Ma U MOXET CIOCOOCTBOBATH BO3HMKHOBEHHIO MPOCTYIHBIX
3aboneBanuil. [Ipu BbICOKOW TemimepaType BO3HHMKAeT NEPErpeB OpraHu3Ma, 4To
BEJIET CHIKEHHUIO paboTocrnocoOHOCTH. PabOTHHMK TepseT BHUMaHHE, YTO MOXKET
CTaTh MPUYMHON HECYACTHOIO CIIydasl.

[ToBbIlIeHHAS] BIAKHOCTH BO3/yXa 3aTPY/HSAET UCMAPEHHUE BJIaTH, YTO BENET K
HapyILIEHUIO TEPMOPETYJSIMA OpraHu3Ma U, KakK CIEJICTBUE, K YXYJIUIECHUIO
COCTOSIHUS Y€JIOBEKA U CHIYKEHHUIO Pab0TOCTIOCOOHOCTH.

TeMmneparypa Bo3iyxa B MOMEIIEHUH JIOJHKHA COCTaBisATh 20-25 rpagycoB mo
Ilenbcuro.

BnaxHOCTh BO3/yXa OKa3bIBaeT OOJIBIIOE 3HAUYEHHE HE TOJBKO HAa OPraHU3M
4yeJioBeKa, HO U Ha 00opynoBaHue. B cOOTBETCTBUM C HOpPMaMU 3HaYEHUE BJIAXKHOCTH
BO3/IyXa JOJKHO COCTaBIATh 55 — 60%. IIpu OoTHOCHUTENHbHON BIIAXXHOCTU BO3ayXa
oonee 70% CHIWKaeTCS COMPOTUBICHUE W3OJIAIMH, W3MEHSIOTCA paboure

XapaKTEPUCTUKH DJIEMEHTOB.

OcBenienue
K cucremam ocBemieHUss TMOMEIICHUN  MPEIBABISIOTCS  CIEIYIOLINE

TpeOOBaHUS:
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e (COOTBETCTBHE YPOBHS OCBELICHHOCTH PA00OYEro MecTa XapakTepy BBITOJIHSE-

MO 3pUTENBHON PabOTHI;

e PaBHOMepHOE pacmpenereHue SPKOCTH Ha padodeil MOBEPXHOCTH U OK-

PY)KaIOIIMX MPEAMETAX;

e OTcyTCTBUE PE3KHX TEHEH, MPSIMOr0 U OTPAKEHHOTO OJIECKa;
e HeusMeHHBIH ypOBEHBb OCBEIIEHHOCTH B TeUEHHE Pab0OUero BpeMeHH;
e OnrTuManbHOE HANPABJICHHE CBETOBOrO IMOTOKA, M3Ty4a€MOI'0 OCBETUTENb-

HBIMH TpUOOpaMH;

e DJEKTPO- U MOKApOOE30MaCHOCTh MPUOOPOB OCBEIICHUS.

PanmonanbHOE€ OcBenieHue padounx MecT oOecreunBaeT Oe30IacHble U
3JI0pOBBIE YCIIOBUS TPYAA.

OcBernieHre, COOTBETCTBYIOIIEE CAHWTAPHBIM HOpMaM, SIBIISICTCS OJHUM W3
TJIABHBIX YCJIOBHH TUTHEHBI TpyAda W KYyJbTYphl Tpou3BojacTBa. llpm xopormrem
OCBEIICHUM YCTPAHSAETCS HaIpsHKEHUE 3pEHHs, yCKOpsieTcss TeMi padoThl. [lpu
HEJOCTATOYHOM K€ OCBEIIEHWM TIJa3a CUJIBHO HAaNpsraiTcs, TeMI padoThI
CHW)KACTCS, YBEJIMYMBACTCS yTOMJISIEMOCTh PAOOTHUKOB, YTO TMPUBOIAUT K
MOHIDKEHUIO KauecTBa BBHIMONHSAEMOW paboTel. [Ipum Xopomio opraHu3oBaHHOM,
parroHaIbHOM OCBEIICHUH, COOTBETCTBYIOIIEM CaHUTAPHBIM HOpMaM, Bce (aKTOPHI
pPHUCKa YCTPAHSIIOTCS.

Ha npennmpusTusx cBs3W JII OCBEIICHHUS IMPOW3BOJCTBEHHBIX IMOMEIICHHMA

IMIPUMCHACTCA o6mee OCBCHICHUC C PaBHOMCPHBIM PAa3MCIICHUCM JIAMII.

ABTOMAaTH3MPOBAaHHOE padoyee MeCTO
Ha aBTOMatu3upoBaHHOM paboueM MeECTe OIepaTopa-CBA3MCTa B 0OIIEM
cily4ae UCHOJIb3YIOTCS:
e CpencrtBa oToOpakeHUsT HHPOPMAIIMU WHIWBUAYATBHOTO TI0JIb30BaHUS (OJIOKH
OTOOpaKEHUS, yCTPONUCTBA CUTHAIM3AIUY U T.11.);
e CpenctBa ynpaBieHuss W BBojga uHbopmanuu (MyJabT, KIaBUATypa

yIpaBJICHUs, OT/ICIbHBIC OpPTaHbl YIPABICHHS U T.11.);
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e VYcrpoiictBa CBf3M W mnepeaaun uHpopmanmu (MOAeMbl, TenedOHHbBIE
anmapaTsl U T.JI.);
e VYcrpoiicTBa JOKYMEHTHPOBAHHMA M XpaHeHUs HHpopMauuu (IpUHTED,

YCTPOWCTRA 3aIKMCH U T.11.);

e BcromoraTtensHoe 000pyaoBaHHE (CpPEACTBAa OPITEXHUKH, XPaHHWIUIIA IS

HOCHUTEJIEH NH(POpPMALUK, YCTPOMCTBA MECTHOIO OCBEILICHHUS ).

Ha aBromMaTu3upoBaHHOM pabodyeM MecTe [OJbKHa ObITh obOecredeHa
uH(GOPMAIIMOHHAS M KOHCTPYKTHUBHAS COBMECTUMOCTb HMCIIOJb3YyEMbIX TEXHUYECKUX
CPEICTB, AHTPOIIOMETPUYECKUX U ICUXO(PU3NOIOTMUECKUX XapaKTEPUCTUK YEIIOBEKA.

[Ipu opranuszamuu pabodero MecTa JOJDKHBI OBITh YUYTEHBI (DAKTOPBI,
OTpaXkarollue ONBIT, YPOBEHb NPO(ECCHOHATBLHON MOATOTOBKM M HHAMBUAYAIbHO-
JMYHOCTHBIE CBOMCTBA.

PaGouee Mecto cnenyer oOOpyaoBaTh TakuM 00pa3oM, YTOOBI JBHXKCHUS

paboTHUKA ObLIM OBl HanboJIee pallMOHATBHBIE U HAUMEHEE YTOMUTENIbHBIE.

9.3 Ilo:kapHasi 6€30MaACHOCTh

[Toxkap, BO3HUKIINKM HA NPENIPUATHU CBSI3U, MOXKET MPUBECTU K BBIXOAY W3
CTpOSl YCTAHOBOK W anmapaTypbl CBA3U U YHHUUTOKCHUIO MATEPUATIbHBIX LIEHHOCTEH.
[Toxkap 4acTo yrpoKaer >KU3HM WU 3J0pOBbIO Jtojeu. [Ipyn BO3HMKHOBEHHUH TOXKapa,
HEOOXOJMMO  3BAKyHMpOBaTh pabOTAIOMIMI  TEepcoHad M3  ONACHOM  30HBI.
DBaKyallUOHHBIMU TYTSAMHU CYHUTAETCS, MYyTH KOTOPBIE BEIYyT K SBAKyal[MOHHOMY
BBIXOJly M OOeCnedynBaloT Oe30MacHOe ABHMKEHUE B TEUYCHUU OMPEIEICHHOTO
BPEMEHH.

JlelicTBHs TIepcOHANIAa IPU BO3HUKHOBEHUH I0KAPA:

e OmnoOBECTUTH CTAPUIET0 MHKEHEPA HA CTAHIIUY;
e OTKJIIOYUTH NEKTPONUTAHHUE,

e [IpuHATH MEPHI K TYLIEHUIO.
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Ecnn ectp xepTBBI cpeau MepcoHana, TO HEOOXOAUMO OKaszaTh IMEPBYIO

MEIUIMHCKYIO IOMOIIb [0 TOro, Kak MpuOyJIeT BbI3BaHHAs MalllMHA ‘‘CKOPOM

IIOMOIIN .
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CCTHU

SAKVIIOYEHUE

B pesynbrare Beimonnenus BKP Opin pazpaboTan mpoekT MyJIbTHCEPBUCHOM

cBs3u B MuKpopaiioHe  «CeBepHblii-2»  benropoackoit  oGnacTu.

CnpoextupoBanHast MCC MokeT NpeaoCTaBIsATh a0OHEHTaM CIIEYIOIINE YCIYTH:

BricokockopocTHOM noctyn B IHTEpHET;
MHuorokanaibHOe IU(GPOBOE TENEBUJICHUE;
Tenedonnas cBsi3b;

Buneonabmaronenue;

VPN (aJ1s1 topuiudecKkux Jiuin).

[Ipoexkt ObuT peanu3zoBaH Ha ocHOBe TexHojormu PON, uTo mO3BOIMIIO

Cco31aTb B(b(beKTHBHYIO CCTh IICpCHAauUn HNAHHBIX C HMCIIOJIB30BAHHCM COBPCMCHHBIX

TEXHOJIOTUI. B KauecTBe MpoU3BOAUTENIEH CETEBOIO0 000PYI0BaHUs ObUIM BHIOpAHBI

ZyXEL, D-Link, NetUP u Eltex.

[Ipu BbITIOTHEHUH PAOOTHI OBUTH PEILICHBI CIACAYIONIUE 3a1aUH:

[IpoBenen ananu3z uHPpPacTpyKTyphl MUKpopaiioHa «CeBepHbIii-2», KOTOPHIA
IIOKa3aJl, 4TO JaHHBIM MUKPOPANOH HA CETOJHSIIHUN JIEHb HE UMEET B CBOEM
COCTaBe JICUCTBYIOLIEN CETU CBSI3H;

bein caeman BbpIOOp Bapuanta peanuzanuu MCC ¢ MCHOiIb30BaHUEM
texHonoruu PON;

[IpoBenen pacuer Tpaduka, reHepupyeMoro abOHEHTaMU MPOEKTUPYEMOM
CETH;

Br16pan kabenb 1151 Opraiu3aiiy JMHUHU CBS3H MPOEKTUPYEMOM CETH;
Bri6pano oOopyaoBaHue, HEOOXOAMMOE IS peaU3aIluu MPOCKTUPYEMOU
CETH;

[IpoBeneH pacueT 000pyAOBaHUS U JTUHEHHO-KAOCIBHBIX COOPYKEHU;
Pa3zpaboTanbl pekOMEHJAIuU TI0 CTPOUTEIILCTBY CETH;

HpOBeI[eHO TEXHUKO-DKOHOMHYECKOE 000CHOBAaHHUE IMPOCKTA.
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e Paspaboranbl TpeOOBaHUA K OXpaHE TPyAa, TEXHUYECKOM M IKOJIOTMYECKOM
0€30IacHOCTH TPyZAa MPOEKTAa.

OO01masi CTOoMMOCTh peanu3aiuu npoekTa coctaBwia 31281593 py06. [lannas
CTOMMOCTb BKJIIOYaeT B ce0s 3arpaT Ha HeoOXxoaumoe o0OpyaoBaHuE, KaOellb,
MOHT@XX M HACTPOHKYy OOOpYIOBaHMs, YKJIAJKy M MOHTaX Kalems, MycKo-
HajaJ04YHble paboThl, 3aTPaThl Ha COJEPKaHUE TEXHUYECKOTO nepcoHana. CorjiacHo
TEXHUKO-9KOHOMUYECKUM TOKa3aTeNsIM CPOK OKYHNaeMOCTH TPOCKTHUPYEMOU CEeTH
cocraBisieT 5 netr M 4 wmecsua. Cpok OKymaeMoCTH OOYCIIOBJIEH KOJUYECTBOM
aOOHEHTOB U BEIOOPOM CETEBON TEXHOJIOTHH.

B pe3ynbrare BBINOJHEHUS BBITYCKHOW KBAJTM(DUKAMOHHOW pabOThI
NOCTaBJICHHbIC 3aJ]auld OBLIM PELICHBI B MOJHOM O0BEME, YTO MO3BOJWIO JTOCTHYb

e padoThl.
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