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PaccMaTpmBaOTCA aCNekTbl CUHTYASPHOCTU U LMKJANYHOCTL B PA3BUTUM CUCTEMbI 3/1EKTPOCBS3N; OTMeYaeTcs,
4TO NMOCTOSIHHOE COKPALLEHME XXM3HEHHOTO LKA TeNeKOMMYHUKALNOHHbLIX TEXHONOTMIA CTUMYIMPYET NONCK
YCTOMYMBbLIX MHHOBALMOHHbIX PeLleHNI, HaLeIeHHbIX Ha CO3AaHMe TeNIEKOMMYHUKALMOHHOIO0 060pya0Ba-
HWUS C ANNTENbHBIM XXM3HEHHbLIM LLMK/IOM €ro OCHOBHbIX 3/1IEMEHTOB. [prBeAeHbl METOLONOrMYeCcKe NPUH-
Lnnbl pa3paboTkM TaKoro 060pyA0BaHMs, @ TakxKe NPUMEPbLI COOTBETCTBYHOLLMX MHHOBALMOHHbIX PeLLeHUN.

BBEOEHUE
AHaJIn3 TeXHUYeCKOH 1 SKOHOMUYeCKOH TN TepaTy pbl CBH-
TeTeNIbCTBYET, YTO B IyOIMKALIMSIX BCe Yallle BCTPeYaeTcsl
IIpHUJIaraTebHOe "MHHOBALIMOHHBIN . BOTBITMHCTBO aBTO-
POB KHHT, CTaTel 1 JOK/IAJ0B, UCIIONB3YS 3TO CTI0BO, IIOA-
pa3yMeBalOT PeaJM30BAHHBIN Pe3yJbTaT TBOPUECKHUX
YCHUIMH JTIOfIeH, Ka4eCTBeHHO OTTMYAIOIIUICS OT IIpefi-
IIEeCTBYIONIMX Pa3paboTok. CTPOro ropops, SKOHOMHKaA
BCer/a pa3sBUBAJIACh 33 CYET IPHMeHeHU I HHHOBALIHOH-
HBIX PellleHHH, HO ITPHMePHI AeHCTBUTETbHO KaueCTBeH-
HBIX (PaAMKAIBHBIX) H3MEHEeHHH TOBAPOB, TEXHOIOTHH
U yCITyT OrPAaHHYeHbI CKPOMHOM COBOKYITHOCTBIO GaKTOB.
[TOMCK MHHOBAI[MOHHBIX PellIeHHUH CBsI3aH C IIPOLiec-
COM, KOTOPBIH Ha3BaH BepTHKaIbio CHyKca ~[TaHoBa [1-3].
Ee 06BIYTHO CBSI3BIBAIOT C TaK Ha3bIBAEMOM MSTKOM CHH-
TYISIPHOCTBIO [4]. Iy MpaKTH4ecKor paboTel Heobxo-
JOHMO TaK>Ke YYUTBIBATh M LIUKJIMYHOCTS [5, 6], KoTopast
CBOMCTBEHHA Pa3BUTHIO 5KOHOMHKH B I1€JIOM K OTPAC/IH
"CBsi3p' B YaCTHOCTH. [10 STUM IPHUYMHAM II€PBBIH pa3-
Ien CTaThM IIOCBSIIIEH aHAIH3y IpobeM, H3JI0KeH-
HBIX B pabotax [1-6] 1 MM IOZO6HBIX, ITPUMEHHTETBHO
K CHICTeMe 3/IeKTPOCBSI3H.
AKTYaJIBHOCTh TaKOTO aHasK3a 0byc/lIoBIeHa COKpa-
IeHHeM >XH3HEHHOro LIMKJIA TeTeKOMMYHHKAI[HOH-
HBIX M MHO)OPMAI[HOHHBIX TE€XHOJIOTHH. JTO, B CBOIO

ouepep, YCIOKHSET 3afla4H, pellaeMble pa3paboTyu-
KaMH{ aIIapaTHO-IIPOTPAMMHBIX CPEICTB, KOTOpbIe
HICIIONIB3YIOTCSL B HOBBIX BH/JIaX 00OpPYHOBaHHUSI, U OIle-
PaTOpaMHU CBSI3U IIPU BBIOOPE OITOCPOYHOM CTPATer U
Pa3BUTHS SKCITYaTHPYeMBIX TeJIEKOMMYHHKALIHOHHBIX
ceTeil. MeTomOIOrHYecKye IIPHUHITUIIBL PeLIeH U IT0H06-
HBIX 33124 06CY>KAAIOTCSI BO BTOPOM YaCTH CTAThH.

B TpeTheH (3aK/IIOYHUTENIBHOM) YacTH CTAaTbU IIPHU-
BOAUTCSL PSZ IIPHMEPOB MHHOBALIMOHHBIX PelIeHMI,
HaITpaB/IeHHbIX Ha CO3/IaHHeE TeIeKOMMYHHKAI[HOHHOTO
060pyIOBaHUS C JTHUTENbHBIM KH3HEHHBIM LIMKJIOM
€ro OCHOBHBIX 3JIEMEHTOB. JTH IIPHUMEpPbl OCHOBAHBI
Ha OIlbITe, KOTOPBIH HAKOIUIEH Hay4YHO-TeXHHUYECKUM
tenTpoM (HTILI) "TIPOTEN" 1 4acTHUUHO GbLI U3/I0KEH
aBTOpaMH B [7].

CUHIYASAPHOCTb U LUKJIMYHOCTb B PA3BUTUU
CUCTEMbI 3JIEKTPOCBA3U

Kak mokasblBaeT aHalIW3 JUHAMHKH OCHOBHBIX IIpO-
LI€CCOB, XapaKTePHU3YIOIIKX CyIleCTBeHHbIe H3MeHeHH
B CHICTeMe 37IeKTPOCBSI3H, Haubosee BbIPasKeHHBIH IKC-
MIOHEHIIUA/IbHBIM POCT, KOTOPBIM THUIIHMYEH [/15 BepTH-
Kanu CHyKca - ITaHOBa, IPOSIBISIETCS B IMOBBIIIEHHUH
CKOPOCTH o6MeHa JaHHBIMU B CeTH AocTyma. O6 sTom
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Punc.1. DKCNOHEHUMANbHBIN POCT CKOPOCTM 06MeHa
OAHHbIMW B CETW AocTyna
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Puc.2. CtreneHHOW poCcT 06bema nporpamMmMHOro
obecneyeHus B 06opynoBaHunm Softswitch

CBHJIETe/IbCTBYeT IPAQHK, I0OKA3aHHBIK Ha PUC.1. B Kage-
CTBe Be/ITMYHHBI B BbIOpaHa CKOPOCTh 0OMeHa JAHHBIMU,
KoTopast 6pl71a JOCTUTHYTa K MOMEHTY BpeMeHH t (roz)
HJIM IIPOrHO3HPOBAJIACh C BBICOKOM J0/IEH JOCTOBEPHO-
cTh. CTaTUCTUYeCKUM JaHHBIM IIPUCYyIAa HEeKOTOpas
[IOT PelTHOCTh, HO BO3MOYKHBIE OTK/IOHEHM S Be/THUHBI
B OT TOYHBIX 3HAYEHHU I He MEeHSIIOT OOIIH K TPeH /] hCCIe-
JyeMOI 3aBUCUMOCTH.

I[Tomo6HbIe TEeMIIBI pOCTa CKOPOCTH 06MeHa JaHHBIMU
CTHUMYJIHUPYIOT PaliKajbHble H3MeHEHHUS B HUCIIOb3ye-
MoM 060pyIOBaHKH. ITO 03Ha4aeT, YTO AJTUTeTbHOCTD ero
>KHM3HEHHOI0 LIUKJ/Ia MeHseTcsl. JIeHCTBUTe/IbHO, Ha ITPo-
TSIKeHUH TPeX IeCATKOB JIeT TO/IbKO B YaCTH IIPOBOJIHBIX
CPeZCTB, MIPUMeHsIeMbIX B CeTSIX HOCTYIIa, CMEHUJIOCh
HeCKOJIBKO Pa3HbIX TeXHOJIOTHYeCKHX pellleHuH [8]:

* MozleMbl, paboTaloliue B [10/I0Ce KaHaJla TOHAJIbHON

YaCTOTHI;

* 1 UPpOoBbIe ADOHEHTCKHUE TMHHH, 06pasyolire ceMen-

ctBo XxDSL [9];

* TPaKTHl, OCHOBAaHHBIE HA HCIIOJIb30BAHHU OITHYE-

CKHX BOJIOKOH.

B NONrocpovHOI IepcreKTHBe TeXHOIOTMH obMeHa
OAHHBIMHM, OCHOBAaHHBIe Ha IIPUMeHeHHHU Kabeneil
C ONTHYeCKMMH BOJOKHAMH, OymyT HAOMHHHPOBATH
Ha Te/JIeKOMMYHHUKAI[MOHHOM PbIHKe. O6 3TOM CBHe-
TeJbCTBYIOT CTAaTUCTHYECKass HHPOPMALIMsS U ITPOrHO-
CTUYeCKHe OLeHKH, IyOJIHKyeMble B aBTOPUTETHBIX
H3JaHUSX.

IIoBBIIIEHHE HUHTe/IeKTa TeJIeKOMMYHHUKALIHOHHOTO
000pyIOBaHUS YaCTO OIEHHBAIOT 00BEMOM HCIIONB-
3yeMoro mporpamMmMHoro obecredenus (I10), obo3Ha-
yaemoro HuKe 6ykBoi S (software). [l monydeHHs
YHC/IeHHBIX OLIEHOK OblTM 06paboTaHbl CTaTHUCTHUe-
cKkHe JaHHble 1o obvemy IIO B paspaboranHoM HTII

ITEPBAA MUJIA

"[IPOTEN" KOMMYyTaTOpe My/IbTHCEPBUCHOIO AOCTYIIA

(MK]I), KOTOpBIH IpencTaBiseT coboil obopymoBaHMe
kiacca Softswitch [10]. O6bem mepBort Bepcuu I10 mpu-
HAT 32 eIUHHIY, TO eCTh S=1. POCT BeJIMYKMHEI S [I0Ka-
3aH Ha puc.2. [Io aHaJOrKHU C IpeALIeCcTBYIOIUM I'pa-
dUKOM, TaHHBIE I10 OCH OPAMHAT ITpe/ICTaBJIeHbI B JIOTa-
pudMHUUecKOM MacmTabe.

Jlydmiert anmpokcUManer PyHKIKU S(t) cTana cTe-
IeHHasl 3aBUCHMOCTb BHUJa at’+bt+c. Cienyer momuep-
KHYTb, UTO, B OT/IMYHe OT IIPeAbIAYy1IIero o6beKTa uccie-
JOBaHHUS, aHAIM3UPOBAIMCh CTAaTUCTHYECKHe JaHHbIe,
THUIIMYHBIE TOJBKO [/Is1 BBIOPAaHHOIO BHJA TeIeKOM-
MYHHKALIHOHHOTO 060pyIOBaHHUS M pa3paboTaHHbIe
OJIHOM KOMITIaHHeF (QBTOPBI CTaThU Oy/lyT ITPH3HATE/IbHEI
YHTaTe/IsIM, KOTOpbIe IIPeJICTABIT CBOI0 HHPOPMALIUIO
II0 POCTY obbema I10). TeM He MeHee H3BeCTHO, UTO
Softswitch mpencraBnsier cobor OOUH M3 CAMBIX CJIOK-
HBIX 3/IeMEHTOB MYJIBTHCEPBHCHOM CeTH, a pa3pabor-
4K MK]] mocTaBuI 3T0 060pyI0BaHMeE [JIsI CeTeH psifid
POCCHFICKHUX U 3apybesKHBIX OIlepaTopoB CBsI3H. [10 3Tok
IIpUYMHe IpadUK, IIpe/ICTaBIeHHBII Ha PUC.2, OTPaskaeT
06beKTHUBHO CYILeCTBYIOLILe ITPOLIeCCHI.

Pasnuure XapaKTepoB TPeHMOB, H300pasKeHHBIX
Ha JIByX IpadUKax, 3ac/y>kKMBaeT OT/e/IbHOIO HUCCIIe/I0-
BaHMSI, TeMaTHKa KOTOPOI'O BEIXOAHT 32 pAMKH IAaHHOM
CTaTbH. B KauecTBe ITpeiBAPUTEIBHOI TUIIOTe3BI MOSKHO
BBIIBUHYTb TaKoe yTBepKAeHHe: Hapsifly C I10/1e3HOH
HHGOpPMalIHel, YTO XOPOIIO BUAHO Ha 3KpaHe Iepco-
HaJIPHOT'0 KOMIIBIOTEPA, [10/1b30BaTe/Ib [10/1y4aeT MHOIO
HEeHY>KHBIX CBeJleHHH. Bo3MOXKHO, MOgo6HBIN "Mycop”
U CTUMY/IHPYeT CTO/Ib CYLIeCTBEeHHBIM POCT CKOPOCTH
obMeHa JaHHBIMH B CeTH JIOCTYTIA.

AHaIN3 IUTeSIBHOCTH LIUKJIOB B PAa3BUTHU CHCTEMBbI
371eKTPOCBSI3K IIPOBOJUTCS C MCIIONIb30BAaHHUEM Pa3HBIX
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CETEBAA NHOPACTPYKETYPA

MocTpoeHue ABTOMAaTU3aLMSA Mcnonb3osaHue Mepexoa K
CospaHne TeNnePOHHbIX obopyaoBaHua nporpaMmHOro NakeTHbIM

TenerpadHbIx ceTemn ceten KOMMYHMKaLmMm obecneyeHus TEXHONOrMAM
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Puc.3. 3Tanbl pagnkanbHbIX M3MEHEHWNN B MHTEPAKTUBHDbLIX CETAX

K/IacCHUUKALIMOHHBIX IIPU3HAKOB, KOTOPbIE B Psifie CIIy-
YaeB OTPAKAIOT CyObeKTHUBHYIO TOYKY 3peHHU S aBTOPOB
COOTBETCTBYIOIIET0 UCCIeIOBAHUS. TeM He MeHee 4acTb
ILIMKJIOB MOKeT OBITh apr'yMeHTHPOBAHHO 060CHOBAHa.

Ha pwuc.3 mokasaHbl IIHUK/IBI, XapaKTepU3YIOUiHe
CyIeCTBEHHBIE Ka9eCTBEHHbIE H3MEHEHM I B MHTePaK-
THBHBIX CeTSIX 3JIEeKTPOCBSA3H. KaskAbIN M3 BbIJe/eH-
HBIX 3TAIIOB OIIpeJie/IsieT HOBBIM 06THK BCE CHCTEMBI
CBSI3H, TPebyIolelt CO3MaHHU I HOBBIX CPe/ICTB Ilepejaut
M KOMMYTaLIMH, a TAK>Ke - BO MHOTHX CIy4asix - Tep-
MHHaJIbHOTO obopymoBaHHUs. Tombl Ha ocu abcrjycc
BBIOpaHBI OTM3KMMHU K PeasIbHbIM JJaTaM, YeTKO OIlpe-
JeUTh KOTOPble He TaK IIPOCTO, KaK KaskeTcsl Ha Iep-
BBIH B3r/1s1]. TAKMM 06pa30oM, HOBBIH LIMKJI Ka4eCTBeH-
HBIX U3MeHeHHU BO3HUKAET IIPUMePHO KasK/Ible COPOK
net. Ecu 3Ta TUIIOTe3a BepHA, TO CJIeAyIolee pajiu-
KaJIbHOe U3MeHeHHe B CHCTeMe CBSI3H MOKHO OKH/IaTh
IIPUMEPHO Yepe3 ABaJLATh j1eT. 1o Bcel BUAMMOCTH,
OHH 6y1yT 06yC/I0B/IEHBI IIEPEXOAOM K IISITOM IIPOMBIII-
JIeHHOM peBonioluH [11].

LUKIUYHOCTL OOHApy>KHBaeTCs TaKkke B pa3pa-
OOTKe HOBBIX IIOKOJIEHHUH OSHOTHUIIHOIO TeleKOM-
MyHHKALIHOHHOTO obopymoBaHHs. B KadecTBe IpH-
Mepa Ha pHC.4 ITOKa3aHbl IIPUMEpPHbIe JAThl MOSIBJIE-
HHU S HOBBIX ITOKOJIEHHU I CUCTeM MOOUIBHOM CBSI3U. KX

IPUHSATO 0603HAYATh LIUPPOH, KOTOPAsSI IIPeLIeCTBYET
bykBe "G" - generation (rioKoneHuUe).

C HEKOTOPBIMH JONYIIeHHUSIMH MOKHO CUUTATh, UTO
IJIMTEeIBHOCTD KasKA0T0 IIMKJ/IA COCTAB/IsIeT BOCeMbB JIeT.
C Apyro CTOPOHBI, BpeMs IIepeXofid K ITOKOJIeHUI0 5G
I103BOJISIeT BBIABUHYTH THIIOTE3y O COKPALleHUH IJIH-
TEeJIBHOCTH LIUKJIA, HO TeMIIBI COOTBETCTBYIOMIUX IIPO-
LIeCCOB He CTO/Ib CyLIeCTBEHHBI, KaK POCT CKOPOCTH
obMeHa JAaHHBIMU B CETH AOCTYIIA.

O4eBU/IHO, YTO IIPEATIONIOKEHHE O COKPAIeHH K KU 3-
HEHHOTO IIUKJIa HEKOTOPBIX Ba>KHBIX BHU/OB TeIEeKOM-
MYHHKAI[HOHHOTO 0O60OpYIOBaHHUS OCTAeTCS CIIpaBe[:-
JTUBBIM. BCIe[CTBHe 3TOro BO3pacTaeT aKTyaJIbHOCTh
BbI6OpA METOIOIOrMYeCKUX IIPUHLIUIIOB, HaIllpaB/IeH-
HBIX Ha pa3paboTKy TelleKOMMYHHKAaLIHOHHOT0 060py-
IOBaHMS C OJIUTEIbHBIM KM3HEeHHBIM LIMK/IOM. B ciie-
OyIOIeM Ppasfierne CTaTbU H3JIOKeHBI ITPeJIOsKeHH s
ABTOPOB I10 PelIeHHI0 3aa4, 06yC/IOBIeHHBIX BO3HH-
KaIOIUMU IPOTUBOPEUHSIMHU.

METOA0NOMMYECKMUE NMPUHLLUMDbI: KOHLUENLU NS
Il5nll

ITpu pa3paboTke TeIeKOMMYHHUKALIHIOHHOTO 060pyI0Ba-
HHA CAJITUTE/IbHbIM )KM3HEHHBIM M KJIOM YMECTHO IIpH-
Iep>KUBAThCS IISITH MeTOAOTOTMYeCKUX IIPHUHIIUIIOB.
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Puc.4. CMeHa NoKOJIeHUIM CTaHA4APTOB 419 MO6UIbHOM (COTOBOW) CBSA3M
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X MOSKHO Ha3BaTh KOHIIeIILIHeH "5I1" - 110 mepBhIM Oy K-

BaM ITpeJjlaraeMbIX GOPMYIHPOBOK:

¢ [POrHO3UPOBAHHE PA3BUTHS CHUCTEMBI 3JIEKTPO-
CBS3U;

* 1ompoGHBIM aHATK3 BO3MOKHBIX CLIeHapHUEeB MOJep-
HU3aIUHU 000PynOBaHUS;

* IpeeMCTBEHHOCTH IIPeAIIeCcTBYONINX Pa3paboToK;

* IpeACTaBlIeHHe 060PyAOBAHUS B BUE [IOCTOSHHOTO
Y [IepeMeHHOr0 KOMIIOHEHTOB;

* IIOCTAHOBKA 334U I10 CO3JAHUIO IIeTIH 06paTHON
CBSI3U [I/151 [TOBBIIIEH U1 3 PEeKTUBHOCTH PpaboThl Bcex
Yy4aCTHUKOB MHGOKOMMYHHUKALIMOHHOTO PHIHKA.
[IporHO3upoBaHHe TPeGOBAHUM K TeJIeKOMMYHH-

KallHOHHOMY 00O0PYHOBaHHIO JOJISKHO 6a3HMpOBaTHCS

Ha [IOHUMAaHHUHU JOIITOCPOUHBIX TeHJEHLIU I PA3BUTHUS

HHOOKOMMYHHKALIOHHOM OTPAC/IH. DTH TeHAEHLINH,

B CBOIO O4Yepe/ib, OIPeesIoTCs OKHUIAEeMbIM CIIpO-

COM Ha HMHQOKOMMYHMKAIMOHHbIE YCIYTH, IIPHEM-

JleMasi OLleHKa KOTOPOro C TOUKHU 3PeHHUSsI JOCTOBEPHO-

CTH MOMeT OBITH IIOJTy4YeHa TOIBKO IIPH HCIIOTb30Ba-

HUH MeXXAUCHUIUIMHApHOro noaxoaa [12]. CymiecTByeT

HECKOJIBKO XOPOIIO arrpo6HUpOBaHHBIX METOLOB KOITH-

YeCTBEHHOT0 ¥ Ka4YeCTBeHHOI0 IIPOTHO3KMpoBaHus [13],

yCIIEIIHO IIPMeHsIeMbIX Ha IIPaKTHKe. TeM He MeHee

He/Ib3sl He YYUTBIBATh BEPOSTHOCTh HEOKHAHHOI'O

HM3MeHeHHs HccllefiyeMoro ob6beKTa WJIM ITpoliecca,

06pa3Ho Ha3BaHHOTO B [14] "uepHbIM 1ebemem". T1o 3TOM

IIPUYKHE BaskKHas POJIb OTBOIUTCS aHAJIU3Y BO3MOKHBIX

cuieHapues [15] 1 BO3HUKAIOIUX PUCKOB [16].
[Togpo6HBIH aHAIN3 BO3SMOXKHBIX CLIEHapHEB MOZIep-

HHU3aIUU 000pyJOBaHUS II03BOJISET IIPeyCMOTpPeTh

HeOXXHJAHHBIe, HA IIePBBIH B3IJISIZ, BAPHAHTHI Pa3BH-

THSI COOBITUI. [I/sI BBISIBIEHUSI TOLOOHBIX BAPHAHTOB

IIpeJICTABIISeTCS YOAYHBIM IIOJ-

KaK IIPaBH/IO, MUHHUMMU3HPYeT BIHUSIHHe Hen3bexKHO
BO3HHKAIOIIHX [IPOCYETOB.

[IpeeMCTBEHHOCTb ITpeJIIeCTBYIOIINX Pa3paboTok
II03BO/ISI€T CHU3HUTDH KAIIUTAJIbHbBIE 3aTPAaThl HA MOLEP-
HU3aLIUIO0 TeJleKOMMYHHUKAIIHMOHHBIX CHCTEM U CeTel.
[TpeeMCTBEHHOCTD IIPe/II0/IaraeT, YTO HeKOTOpas 4acTb
0b0pyIOBaHUSI MOXKeT OBITh HCIIONB30BAaHA B OOHOB-
JIeHHBIX aIlIapaTHO-IIPOrPAaMMHBIX CpelCTBax HJIH
B TMHEHHO-Kabe/TbHBIX COOPYsKeHHUSIX, 0becrieurnBas IIpy
3TOM HOBbIe QyHKIJMOHAJIbHbIe BO3SMOKHOCTH. JIBa IIpH-
Mepa Iofo6HbIX pellleHUH PacCMaTPUBAIOTCS B ClIe/lyI0-
IIeM pasfesie CTaTbU.

[IpencTaBiaeHHe TeleKOMMYHUKALIMOHHOIO o6opy-
JOBaHHS B BHJe IIOCTOSHHOIO M IIepeMeHHOIO0 KOM-
IIOHEHTOB, eC/IH IMOoJ06Hasi BO3MOKHOCTD CYIIECTBYeT,
M03BOJIIeT 3KOHOMHUYHO MOJEPHH3HPOBaTh MH(OKOM-
MYHHKALIUOHHYIO CUCTeMY B 11eJIOM. [IpUHITUIIBI TAKOTO
paszeneHUs pHBeIeHbI Ha PUC.5. O6BIYHO COBpeMeH-
HOe TeJleKOMMYHHKAIIMOHHOe 06opynoBaHHe MOXKHO
IIpe/iCTAaBUTh B BUJE COBOKYIIHOCTH aIlIllapaTHOM ILIaT-
$OpMBI U IIPOrpaMMHOr0 obecriedeHHUs], 1J1sI KOTOPBIX
B IIPaBOM YaCTH PacCMaTpPHUBaeMOK MOJeNIH ITOKa3aHbl
IIOCTOSIHHBIM U IlePeMeHHBIH KOMIIOHEHTHI.

Ecniu pesynbTaTsl INPOrHO3UPOBAHUS Pas3sBUTHUSA
CHCTeMBI 371eKTPOCBSA3K U aHa/IM3a BO3MOKHBIX CLIeHa-
PHieB fa/IbHeH e SBO/TIOLIME TeJIeKOMMYHUKAIIIOHHOIO
060pyI0BaHK S BBIIIOTHEHBI YCIIEIIHO, TO MOSKHO OSKH/IATh
TOBBIIIEHU S 06'beMa IOCTOSIHHBIX KOMIIOHEHTOB H /151
aIIIapaTHOM IVTATPOPMBI, U /IS IIPOrpPaMMHOro obecrie-
yeHUs. JlAaHHOe yTBepsKAeHHe 0TOOpaskaeTcs CTPeIKOH,
HaIlpaBjeHHOM BBepX. COOTBETCTBEHHO, CTpeJIKa B IIPO-
THBOIIOJIOKHOM HaIIPaB/IeHHH yKa3blBaeT Ha BO3MOXK-
HOCTb CHH>KeHMSI obbeMa IlepeMeHHBIX KOMIIOHEHTOB

XOfl, OCHOBAaHHBIM Ha MOJEeIH
"OxHa OBepToHA", KOTOpas amaIl-
THPOBaHA K PelleHHI0 TeXHHUYe-
CKHX 337ad [17]. B aToM ciydae
3a/laya [IPUHSTHS pelleHUHN (18]
[0 MOJepHU3ALUHU TeleKOMMY-
HHUKAI[MOHHOro 060pynOBaHUS
dopmynupyeTcs 6oee KOppeKTHO.
B pesynbrare aHanmu3a Habopa
ClleHapheB IpopabaThHIBAIOTCS
OTBETHI Ha BOIIPOCHI, GOPMY/IH-
pyeMble IIpPHMEpPHO B TaKoOH
penakuyu: "UTo Aenatk, eciau...?".
I[Tocnenymomast pa3paboTka Tese-
KOMMYHHUKAaLIHOHHOr0 060pyzo-
BaHHS WM ero MOJIePHHU3AIUS

JOJI>KHBI ITPOBOAHTBHCS C YHEeTOM
Pe3y/IpTaTOB dHA/IM3a BCeX pac-

Puc.5. lekomno3nuymsa TenekoMmMyHMKALMOHHOIO O60p\/,CI,OBaHVIFI

CMaTpHUBa€MBIX CLiIeHApHEB, 4YTO,
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CETEBAA NHOPACTPYKETYPA

B COCTaBe aIapaTHOM IIATGOPMBI U ITPOrPaMMHOIO
obecrieueHHSI.

ITocTaHOBKA 3aJja4YH IO CO3IaHHUIO MEeTIH 0OpPaTHOM
CBSI3U JU/ISL TIOBBINIEHUS 3)EeKTUBHOCTH PaboThl BCeX
y4aCcTHHUKOB HHPOKOMMYHHKALIIOHHOTO PHIHKA ITPe/ICTaB-
JISIeTCS1 AKTYa/IBHBIM IIOJXOZIOM K 0Obe ITHEHHIO 1 KOOPAH-
HAI[UM YCHIHI HCC/Ie[JoBaTe/IbCKUX LIEHTPOB, pa3pabot-
YHKOB aIllIapaTHO-TIPOIPAMMHBIX CPeJCTB, ITPOEKTHBIX
HHCTHTYTOB, 3KCIIYaTalJHOHHBIX KOMITAHHH U II0CTaB-
IIMKOB MHPOPMALIMOHHBIX PeCcypcoB. 3a4acTyi QyHK-
L[MOHA/IbHBIe BO3MOKHOCTH M HHBIe CBOMCTBA 06BEKTOB
HJIM IIPOLIECCOB, ITPeJIOKeHHBIX HCC/Ief0BATeTbCKIMU
LIeHTPaMH, 3aMeTHO OTJIMYAIOTCS OT TeX, C KOTOPBIMHU
CTaJIKMBAIOTCS 3KCIITyaTallHOHHBIe KOMITAHUH U II0CTaB-
IIUKHY UHPOPMALIMOHHBIX PeCypcoB. ITO OOBSICHSIETCS
PSAOM IIPUYHH 06BEKTHUBHOIO U CyOBEKTHBHOTO Xapak-
Tepa. Pa3yMHBIM BBIXOZIOM U3 IIOJOOHBIX CUTYaLIMH MOXKET
CITy>KHMTb peau3anus KoHtenuuu dia$par [19], ocHoBHast
H7iest KOTOPOH IOKa3aHa Ha puc.6. I1o cyTH, KOHILIeIII s
dia$par mpenmonaraeT cosmaHHe CBOero poja "LUQpo-
BOT'O JBOMHHKA" CJIO’KHOH ITOCTOSTHHOM Pa3BHBAIOIIEHCS
CHCTeMbI, B KOTOPOM a/IeKBaTHO 0TOOPaskaloTCsl BCe Cylie-
CTBEHHBIe U3MeHEeHHS, BHOCHMBbIe JTI0OBIM y4aCTHHUKOM
HMHOKOMMYHHUKAI[HOHHOTO PbIHKA. C/TeJ0BATe/IBHO, II0SIB-
JISIeTCST BO3MOXKHOCTb JIOCTYIIA B PESKKMe PeasIbHOTO Bpe-
MeHHM K 06BeKTHBHON HHOPMAIUK 06 HCCIemyeMBbIX
06BeKTaX U ITPOLIeCCax.

Hcrionb3yeMble Ha3BaHUS afAIITHPOBAHBI K paccMa-
TPHUBAaeMBIM B CTaThe BOIIpocaM. B koHLenuu dia$par
HICIIONB3YIOTCS CJIeIYIONHe AHITIOS3bIYHbIe TEPMHHBL:

« dia$par.Enterprise - peaJIbHO CyIIeCTBYIONIHE 06 BEKT;
« dia$par.Matrix - KubepHeTHYeCKas MOZIE/b;
+ dia$par.Mirror - BUPTyaan3aTop.

TakuM 06pa3oM, MOKHO CUHTATh, YTO "LIUPPOBOK
OBOMHHUK' pa3Memaercs Bdia$par-marpuiie, KoTopast
COZIEP>KUT IOJIe3HYI0 MHPOPMALIHIO JI/ISl BCeX YYaCTHHU-
KOB HHQOKOMMYHHUKAIIHOHHOIO PhIHKA.

MHHOBALI,VIOHHI:IE PELUEHUA: TPU NPUMEPA
I1epBBIi ITPUMEP, CBSI3AHHBIM C [IPeeMCTBEHHOCTBIO ITpefl-
IIEeCTBYIOMIMX Pa3paboToK, OTHOCUTCS K ITPOK/IAIKE OIITH-
YeCKOro BOJIOKHA B Psifie perHOHOB HOpPBErHu CO CKaIbHBIM
IpyHTOM. OIITHYeCcKoe BOJIOKHO OBL/IO PellleHO KCII0b30-
BaTh /151 3aMeHbI CTApbIX Kabesiell ¢ MeTHBIMH ITPOBOJHU-
KaMHM B 6yMaskHOM M30/ISLIMH. BaskKHOI 0c06eHHOCTHIO
CTPOUTENBCTBA THHEHNHBIX COOPY>KeHUH CTaJIo IIpHMe-
HeHMe KabesieH co CBUHLIOBOM 000/I04KOH, 00/1aJarome
BBICOKKIM CPOKOM C/TY>KOBI. [Ipe/iioskeHHOe HMHHOBALIHOH-
HOe pellleHHe OCHOBBIBAJIOCh Ha BBIKUTAaHUH 6y MaskKHOM
H30JISLIMH, KOTOPOe II03BOJIKJIO JIETKO U3BJIeYb MeHbIE
IIPOBOSHUKHU K3 CBUHILIOBOHM 0060/104KH. JTa 060I0uKa
cTana UHQPACTPYKTYPHBIM JIeMEHTOM, B KOTOPOM pa3-
MECTHJIMCh OIITHYeCKHe BOJIOKHA. TaKHM 06pa3oM, 4acTh
3KCIUIyaTHPyeMbIX TEXHUUECKHX CPe[CTB 3aMeTHO yBe-
JIMYUJIA CBOM SKU3HEHHBIN [IUKJI,

BTopo mprMep Takske KacaeTcsl IIPeeMCTBEHHOCTH
IIpe/ILIeCTBYIOIKX Pa3paboTok B 061aCTH KOMMYTALIHOH-
HOU TexHHUKH. [lepen crienmanuctamu HTIL[ "TIPOTEN"
ObLIa IIOCTaBIeHA 3afiada MOJEPHHU3AIUU 3KCIUTyaTH-
PYeMBIX KOOPIUHATHBIX aBTOMATHYeCKHUX TeleGOHHBIX
CTAaHLIUI B MOCKBe, KOTOPBIE ellle He BbIpaboTaIu CBOK
pecypc, Ho He MOIJIH 06eCIIeUHTh ITepeXofl Ha HOBBIH II/IaH
HyMepaLuu. [lony4eHHble IIPOrHOCTHYECKHE OLIeHKHU
IIOKa3aJIM, YTO 3aZa4dy YMeCTHO IIOCTaBUThH HImpe (20,
21]: IpesoCTaBUTh AbOHEHTAM KOOPAHHATHBIX CTAHITUH
YCIIyTH, TUITUYHBIE /IS CETH CBSI3H CTIeAYIOIIETo II0KOTIe-

Hus, bosiee M3BeCTHOM 110 abbpe-

"OpurmHan” -

MepcoHanbHbin
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Buatype NGN (Next Generation
Network). VYcmemrHas paspa-
6oTKa ammapaTHO-IPOrpaMM-
HBIX CPe/CTB, 3aMEHHBIIHX
B OCHOBHOM I'pyIIIIOBOe 0bopy-
IOBaHHe KOOPAMHATHBIX CTaH-
1y, 6pU1a OCHOBaHA HA 3aIa-
TeHTOBAHHBIX HHHOBAI[UOHHBIX
peleHUsX. B pe3ynsraTe Moziep-
HU3UPOBaHHOe 06opymoBaHHe
IIPOJOJIKHIIO CBOIO PaboTy, Ipe-
s IOCTaBUB abOHEHTAM IIHPOKUI
CIIeKTP HOBBIX MHPOKOMMYHU-
KaLIOHHBIX YCIIYT.

TpeTUH IpHUMEpP OTHOCHTCS
K IpeAcTaBleHUIo 0b6opyno-

KnbepHeTunyeckas
Mopenb

BaHHA B BHJOE IIOCTOSAHHOI'O
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U IlepeMeHHOI0 KOMIIOHEHTOB.
PaspaboTka IporpaMMHOIO




obecrieyenus ans "CucreMsl-112", mpepHa3HaYeHHOHR
1151 06CTTY>KMBaHH S BBI30BOB SKCTPEHHBIX OITePATHBHBIX
Cr1y>K6 I10 e TMHOMY 1115 BceX CTpaH EBporisl HoMepy, 6b11a
BBITIO/IHEHA B BHJE IBYX KOMIIOHEHTOB. II0CTOSTHHBIN
KOMIIOHEHT IIpeZICTaB/IseT COOOM ITPOAYKT, Ha3BAHHBII
YHUOUITMPOBAHHBIM CIIeI[HaIbHBIM ITPOrpaMMHBIM 0be-
crieqeHneM (YCIIO). Pemenwue o paspabotke YCIIO, moa-
JepkuBaromero 6asosble pyHKIMHU "CrcTeMbl-112", 1103BO-
JIUJIO CO3[aTh KOMIIOHEHT, KOTOPOMY ITPHCYI JTHUTe/Ib-
HBIN KU3HEHHBIH IIUKJI. ITUM cBorcTBoM YCIIO ero
3¢ $eKTUBHOCT He OTPAaHUYMBAETCS. BO3HUKIIA peab-
Hasi BO3MOXKHOCTb CO3[QHHUSI eIHMHOOOPa3HON JIOTMKH
00C/Ty>KMBaHHSI BBI30BOB B Pa3HbIX CYObeKTax POCCHIICKOHM
denepalivK, 4YTO, B CBOIO O4epelb, YIIPOLIAeT 33/ady
HPI/IMEHEHI/IH HOBBIX I/IH(I)OpMaLII/IOHHbIX TEXHOHOFI/Iﬁ
IS TIOBBIIIEHUS 3PGEeKTUBHOCTH 3KCTPEHHBIX OIlepa-
THBHBIX CTy3K0. [10 Bcell BUTUMOCTH, IJISI TPETHEro IIPH-
Mepa yMeCTHa aHaJIOI M C OIIePALIMOHHBIMU CUCTEMaMK
Windows u Linux.

3AKJ/IFOMEHUE

CHHTY/ISPHOCTb U LIUKJIUYHOCTD 00513aTe/IbHO JOJIXKHBI
YUUTBIBATbCSI [IPU pa3paboTKe MHHOBALIMOHHBIX pelle-
HUH, PACCUUTAHHBIX Ha IJIUTEIBHYIO [IEPCIIeKTUBY. Cys
I10 CMeHe KOHIIEITITH I MOOM/TBHOH CBSI3H, TeJIeKOMMYHH-
KaLIMOHHOM CHCTeMe CBOMCTBEHHO COKpallleHHe KHU3HeH-
HOTO LIMKJI4, eCJIM He UCKaTh MHHOBALIMOHHBIE PellleH s,
IIpofJieBaloIIie CPOK CIyskKObl OCHOBHOM YacTH aIlIla-
PaTHO-TIPOrPAaMMHBIX CPeICTB U JTHHENHO-KabelbHBIX
COOpY>KeHHH.

ITpen/iokeHHBIN TOAXOM, Ha3BaHHBIM B JAHHOM CTa-
The KOHIlemn1yer "SI1", mpesicTaBisieT cobok COBOKYITHOCTh
TOJIOSKEHHU I, PeasIi3aliKsi KOTOPBIX YITPOIAeT IIOKMCK MHHO-
BALIMOHHBIX pelreHUM. KoHnenuus "SII" mpencraBieHa
B CAMBIX 00IIMX UepTax. B JaspHeHIIeM IIpe/iIioIaraeTcs
Pa3BUTb K KOHKPETU3KPOBATh [IPeJII0KeHHBIH IIOIXO],

[IpuBefileHHbIe IIPHMeEPBl Peau3al iy WHHOBALIMOH-
HBIX pellleHHH, HaIlpaBJIeHHBIX Ha Pa3paboTKy TeleKOM-
MYyHHKALIMOHHOTO 060pyIOBAaHHS C AJTHUTEIBHBIM KH3-
HEHHBIM I[UKJIOM, IIOATBEPKAAI0T BO3SMOKHOCTb yCIIell-
HOTO PellleH s [T0CTAaBIeHHOM 3aJa4 . VICTOPHS pa3BUTHS
TeJIEKOMMYHHKAIIIOHHOTO 000PYIOBAaHUS I103BOIIUT
YHTATe/I0 JOIIONHUTD IlepeuyeHb YMEeCTHBIX IIPHMEPOB
Pa3paboTKy MHHOBAIIMOHHBIX PellIeHHH.
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