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BLIﬁOp CTPYKTYPHI CETHU CBA3U C YIETOM KU3HCHHOI'O HUKJIA €€ 3JIEMEHTOB

BBenenue

PanukanbHble M3MEHEHUS, KOTOPBIE MPOUCXOAAT B TEJICKOMMYHUKALMOHHOW CHCTEME,
CTUMYJUPYIOT IEPECMOTP psiJia METOAOJIOTUYECKUX MOAX0/I0B K MpoeKTHpoBaHuto ceteil. CeThb
CBSI3M OTHOCHUTCS K KJIACCY CIIOKHBIX CUCTEM. P €€ BaXKHBIX JIEMEHTOB OTJIMYAET JUIUTEIIbHBIN
KU3HCHHBIH UK [1] — Tll' EcrecTBEHHO, UTO Ha IIUTENbHBIN NEPUO] BPEMEHH HEBO3MOMXKHO

pa3paboTaTh ONTHUMAJbHBIN IJIaH Pa3BUTUS CETH. Psn pemeHuid MpUXOOUTCS NMPUHUMATh B
YCIIOBHUSIX HEOIPEIETIEHHOCTH.

B aT0i1 cTaTthe 00CyX)1at0TCs acMEKThl BBIOOpa CTPYKTYpHI ceTH cBsi3u. OHa U3 TepBbIX
3HAYUTEIBHBIX paboT B 3TOM HampasiieHnu — MoHorpadus E.B. Mapxas [2]. B Heit 000011eHbI
pe3yibTaThl HccienoBaHui aBTopa. Eme ogHa 3amerHas paboTa CBf3aHa C TaK Has3bIBaeMOM
"3amayert Pamma" [3], mocBsmIeHHOH alTOpUTMY Uil MOMCKAa MECTa pa3MEIlIeHUs Tele(OHHON
CTaHLIMM, KOTOPBIH MHUHUMM3UpOBan 3arparbl Oneparopa cBs3u. 3aTeM MOSBUIUCH METO[bI
pacudera ceTell TeaeOHHOM CBSI3U C HECKOJIBKUMH KOMMYTAIIMOHHBIMU CTaHIUAMH [4].

OOmmMii HeOCTATOK MCIOJIB3yEMbIX HBIHE METOJIOB MPOEKTHUPOBAHUS CETH 3aKIIIOYACTCS
B CJIEYIOIIEM:

® Ha KaXJOM lem  3Tane NPOEKTUPOBAaHMs CETH Ha MEpHOJ BpeMeHH t; (mpuuem

ti;<<T ) NpUHMMATUCH ONTUMAJIbHBIC WK OJIU3KKE K HUM PEILIEHHS,
® COBOKYIHOCTb 3THUX PEUICHUM Ha OTPE3KE BPEMEHM, COU3MEPUMOM C BEIMUYMHOU
T, , HE TapaHTHUPYET TOTO, YTO [UIAH Pa3BUTHS CETH ONTHMAJICH.

[To »To¥l mpuuMHE aKTyalbHA pa3pabOTKa TaKOW METOJMKU BBIOOpA CTPYKTYpPBHI CETH,
KOTOpasl Y4YWMTBHIBAE€T 3apaHee 3aJaHHBI TMEpPHOJA SKCIUTyaTallud Haubojee KamuTaIoeMKUX
TEXHUYECKUX CPEIACTB — Ty, NPUMEHAEMBIX IPHU MOJCPHHM3ALMUHM TEJIEKOMMYHUKALMOHHON
cucTeMbl. MakcumalbHOE 3HA4YeHWE Iepuojia [y PaBHO JUIMTEIBHOCTH KU3HEHHOTO IMKIIA
HanboJiee KAMUTAJIOEMKUX TEXHUYECKUX CPEACTB. BeposTHO, MUHMMAJIBLHBIM paccMaTpHUBaEMbIM
3HaYeHHeM T, OyIeT mepuox OKymaeMocTH — T, [5]. DTo 03Ha4aeT, 4TO CIpaBEUINBO TAKOE
HepaBeHCTBO: T, <T, <T, . JXKenarenbHo, 4ToObl BenmunHa Ty ObLIa KaK MOXHO OJIDKE K
sHayeHuto T, . [lpu cobinrogeHnn 3TOro yCaoBHUs LEHHOCT TOJNYYEHHBIX PE3YJbTaToOB OyAeT

CYILECTBEHHO BBIIIE, YEM B Cllydae, Korja Ty ~ T, .

[TotoOHBIN MOAX0 TOPAa3yMEBAET UCIIOIB30BAHUE METOJIOB, KOTOPBIE paHee — B SIBHOM
BUJIC — HE IPUMEHSITUCH NP BEIOOPE CTPYKTYPHI ceTeil. MeHseTcsl 1 MOCTaHOBKA 3a/jauu.

IlocTaHoBKa 3a1a4n

CeTp cBsI3M OOBIYHO MPEICTABIAIOT B BUje Ipada, BepmuHbl Kotoporo g (i=1, N)

CBSI3aHBI MEXJIy CO00H HeopueHTUpoBaHHBIMEH peOpamu [6]. KommdectBo Bepumu rpada N
MOJKET OBITh M3BECTHOW BENIWYMHOW. B psae 3amad 3Ty BenMUMHY HAIO HAWTH B mpolecce
BbIOOpA CTPYKTYpPHI ceTH. B peanbHbIX ceTsx cBsi3u BennunHa N ompenenseTcs B Mpolecce ux
ABOJIIOLIMM, & HE SBJSETCS PE3yIbTaTOM PEILIEHMs] ONTHUMU3ALMOHHON 3a7auu. JTO CIENyeT U3
uctopun pazButHs ropoackux Tenedonusix cereir (I'TC) meramomucos. Hampumep, I'TC B
00enx POCCHUCKHUX CTOJIMIIAX CHadalla COCTOSUTM M3 ONHOW TenedoHHOU craHiuu. OUYeBUIHO,
YTO IPU BBIOOPE ONTUMAILHOTO MECTa pa3MeEIIeHUs] KOMMYTAllMOHHOTO 000pYA0BaHuUs HE ObLIO



BO3MOJKHOCTH MpeABHUIETH CTPYKTYpy Oynymux ['TC, konnuecTBO KOMMYTAIITMOHHBIX CTAHIUH B
KOTOPBIX CHayaja OLEHUBAIOCH JECATKaMH, a IOTOM U COTHSIMU.

PazButue TenedoHHOI ceTH ObLIO 00YCIOBIEHO IBYMS OCHOBHBIMU ITPUYMHAMU: POCTOM
YHUCJICHHOCTH HACeNICHUsI U yBEJIHMUEHUEM TEPPUTOPHU ropoja. B HacTosiiee Bpems mogoOHbIe
(baxTOop Bl YK€ HE CTOJb CyHIeCTBEHHBI Ipu BBIOOD € cTp KTyp bl [ TC. C nmpyroit cTtopo mel, Ha
BBIOOP CTPYKTYPHI CETH CTAIM 3aMETHO BIUATH Apyrue (akTopbl, KOTOpBIE, B TIEPBYIO OUYepeb,
CBSA3aHBI C IIPOLIECCAMHU KAaYECTBEHHOM MOJEPHU3ALMM TEJICKOMMYHUKALIMOHHOM cucTeMsl. 1lo
BCEH BUIMMOCTH, 3aMETHYIO pOJIb OyAyT UTpaTh MPOLIECCHI Pa3BUTHS ceTel noctyna [7].

B Hacrosmiee Bpemsi peKO BO3HUKAIOT 3a7aud, KOTOPBIE CBS3aHBI C CO3JJaHUEM HOBOM
ceTd. [IpOeKTHPOBIIMKY IPUXOJUTCS YUUTHIBATH BCE PEIIEHUS, KOTOPbIe ObUIN MPHUHATHI paHee,
BHE 3aBHCHUMOCTH OT CTEIIEHU UX ONTHMAJIBHOCTH. P57 ommbOK UCIpaBUTh YK€ HEBO3ZMOKHO. C
9TOW TOYKM 3pEHUsl 3KCIUIyaTHpyeMas CEeTh NPEACTABIAET MOJENb, KOTOpas B TEXHUYECKOU
JUTEpaType Ha aHTJIMHCKOM sI3bIKE MMEHYETCs cJIoBocoueTaHueM "as is" — kak ects. Ha si3bike
TEOpUH TpadoB 3TO O3HAYAET, YTO KOOPAMHATHI OOJIIIMHCTBA BEPIIMH HE OYIyT MEHSTHCS.

[TogoGHOE yTBep:kACHUE, B MEHBINCH CTENeHHU, OyIeT CrpaBeIMBBIM Ui pedep bij , KOTOpbIE

COCIMHSAIOT BEPIIMHBI & U &;.

JInsi TIOCTaHOBKHM 3a/laud BBIOOpa CTPYKTYPHI CETH PACCMOTPUM MPOCTYIO MOJEIb U3
yeThIpex y310B. COOTBETCTBYIOIIMHI I'pad MOoKa3aH B JIEBOM 4acTH mepBoro pucynka. CTpykrypa
CeTH TpeAcTaBiIsgeT coO0r Koiblo. Takas MoJeNnb TUIUYHA A1 COBPEMEHHOW TPaHCIIOPTHOU
cetd. B oTedyecTBeHHOH IUTEpaType TPAHCIOPTHYIO CETh YacTO HA3bIBAIOT MIEPBUYHOIM [4].
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Puc. 1 — Mogenu cTpyKTypbl SKCIUTyaTUPYEMOU U IUIAHUPYEMOM CETH

B npaBoii 4acTu m3obpaskeHa MOJeNb CeTH, KOTopas OyleT co3jaHa dyepe3 Bpems Ty .
I[Tpu pa3paboTKke MOJEIU CETU K MOMEHTY BPEMEHU Ty MCIOJIB3YIOTCS TPU IPEIONO0KEHUS:

1. C BeposATHOCTBIO, OMM3KOH K eAuHMIIE, B Tpade MOABUTCSA HOBas BepLIMHA ag. Ecin
Ka0enp MEXIy y3JaMu & M @, IMOJUISKUT 3aMEHE IPHU MOJEPHU3ALUHU CETH, TO pedpo rpada
MEX/ly BEpIIUHAMHU & M 8, yJandercs. BMecTo Hero nmpoeKkTUpyeTcst HOBBIM MapIpyT: a; — 8g
- a,, cocroamuil u3 pedep by u by Janee paccmarpuBaeTcs UMEHHO Takol ciydail. Eciu
Ka0enb MEXAy y31aMH & U @, OTBEYaeT BCEM HEOOXOIUMBIM TPeOOBAHUAM, TO OH OCTAETCS B
skcmyaranuy. Tornga pebpa byg u by caemyer paccmarpuBarh Kak cpeACTBa BKIIOYEHHS HOBOH
BEPIIUHBI 8. MoJienb TPAaHCIIOPTHON CETH B 3TOM Cilydae OyAeT COCTOATh U3 ABYX KOJIEIl.

2. BeposATHOCTh NOSBICHUS BEPUIMHBI &; — [P, Onam3ka k Hymo. ClenoBarenbHo, Jaxe
eciu Kabelmb MEXy TPeTbUM U 4eTBEPTHIM y3llaMu ceTu (pebpa Dy, Mexay BepUIMHAMH 83 U
a,) HeoOX0JUMO 3aMEHUTb, TO HET CMbIC/Ia MEHATH Tpaccy. Torna MOXKHO HCIHOJIB30BATh YXKe
UMEIOIYIOCS KaOelbHYIO KaHAJIM3alMIO0, €ClIM €€ COCTOSHHE YJOBIETBOPSET TpeOOBaHUSAM Ha



o06o3pumyro mepcrektuBy. [looOHOE yTBepKIeHHE CIpPaBEUIMBO, €CIH JOCTATOYHO TOJIBKO
JIOJIOJKUTH HOBBIHA KaOEb.

3. BepmuHa a5 HOSBHUTCS C BEPOSTHOCTBIO Pg, KOTOpad JajieKa OT €AUHMIBI, HO MHOTO
Oonbuie P, . Bo3MoxkHOe pellieHHe — BBIAEIUTH J1BA IYHKTa (OHU IOKa3aHbl KBaJpaTUKaMK Ha
pedpe MeXay BEpIIMHAMH & U d,), 4epe3 KOTOpble B KaKOH-TO MOMEHT BpPEMEHH OymyT
CO3/1aHBbl JBE TPACCHI K BEPUINHE 85 I (OPMHUPOBAHUS KOJIBIIA.

Mecra pasMCIICHUA BEPIINH a5 ; ae n a7 MOT'YT OBITE 3alaHbl HC KOOpANHATaAMH TOYCK,

a HeKkMMHU oOnactamMu Sg, Sg u S;. Kaxngas obmacte S; (i =5,_7) ONpEEsAeT I'PAHULIBI

TEPPUTOPUH I PA3MEILECHUS y3J1a CETH.

IIpu Taxoii MOCTaHOBKE 3a/la4yll HE YMECTHO F'OBOPUTH O IIOUCKE ONTUMAIBHOTO PELICHMUS.
IlenecooOpa3Ho oOmpenenuTh 3a7ady MPOEKTUPOBAHUS CETH KaK TMOUCK pPayuoHaIbHO20
eapuanma €€ pa3BUTHs Ha IEpHOJ BpeMeHH Ty . B mobom ciydae cienyer ycTaHOBUTH

KPUTEPH BEIOOPA CTPYKTYPHI CETH.

Kpurepuii BbI60pa CTPYKTYpPHI CeTH

Jlnst ompeneneHust KPUTEPHSI payuoHAIbHOCHU CTPYKTYPBI CETH 11e1ec000pa3HO BBECTH
dynkiuio croumoctu F(X;, X,y Xy V1o Y2100 ¥yy) - IIPEANONIOKUM, UTO BCE MApaMETpPhl BHAA X;

(i=1,m) OTHOCATCS K KJIIOYEBBIM IEPEMEHHBIM, TO €CTh CYIICCTBEHHO BJIUSIOUIMM Ha

nosegeHue GyHKMu croumoctu cetu. [lapamerps Buna Y; (i =1 n) He OTHOCATCS KIIOYEBBIM
nepeMeHHbIM. [IpenooKuM Janee, 9T0 3aaaHa OOJAcTh JOMYCTHMBIX — C TOYKH 3PCHHS
BBIOOPA CTPYKTYPBI CETU — 3HAUCHHUN (DYHKIMU CTOUMOCTH: Wpin M Wpay - 1LYCTh JUISL KaXJIOTO
M3 KIIIOYEBBIX APAMETPOB TAKXKE ONpeiesieHa 001acTh BOSMOXKHBIX M3MEHEHHI: X[ H X[ .

VcnoBue CymecTBOBAHUS pAYUOHANbHO20 peuleHus MOXKHO C(HOpPMYIHpPOBATh B CIEAYHOLIEM
BHJIE!

F O™ 0" e X Y10 Y2100 V) 2 Winin (1)

F O X0 X Y1 Yoo Vi) S Winay - (2)

s GonbmuHcTBa QYHKIME BHAA F (X, X5, ..., Xpys Y14 Youees Y) MOJKHO OTPAHHUMTBCS

OJTHUM M3 3TUX ycioBuid. Hampumep, ecnu mpu moMouy ucciaenyeMoil pyHKIMH OLEHUBAETCs
noxon OrmepaTtopa CBS3H, TO YMECTHO HCIIOJIb30BaTh TONbKO orpanuyeHue (1). Ecnu dyakius
F (X0 Xo0eo0s X Y15 Y0000 Yp) OTpa’kaeT W3MEHEHHME KANMTAIbHBIX 3aTpaTr, TO IIEIeco00pa3HO

YUUTBIBaTh TOJIBKO OrpaHudeHue (2).
B 3amauyax mpoeKTHpPOBaHMSA CETH CBS3M OOBIYHO YHAETCS BBIACIUTH OIMH KIIIOYEBOU
napameTp — BpeMsi, 0003HavYaeMbIil gajee kak t. Torma MoxxHO omepupoBaTh pynkiuen F(t).

[Tyctb u3menenus pynkuuu F (), mpoucxoasaT B MOMEHTBI BpeMeHH { ;- B anamasone (t Ty 1)
sHauenne Qynkumn F(t) ocraercs HeM3MEHHBIM, paBHBIM A,;. DTO O3Ha4aer, 4To (yHKUMA
F(t) sBnsercs crynendaroii. CtyrneH4aTbie (QYHKIIMU TTOJIC3HBI ISl UCCIEIOBAHUS 3aBUCHMOCTH

CTOMMOCTH CETH OT IMPOU3BOAUTEIBHOCTH WU MPOITYCKHOM CIIOCOOHOCTH 000pYyJOBAHUSI.
Ipumep dynkuun F(t) mpuseneH Ha BTOPOM PUCYHKE /Ul CEMH MOMEHTOB BPEMEHH t; .

[Mpeanonoxum, uto Gyrkuusi F(t) oTpakaer u3MeHeHHE YACIbHOH (B pacdere Ha OJUH IMOPT)
CTOMMOCTH KOMMYTAllMOHHOHM cTaHiuu. Torga coObITHs, MPOUCXOAAIINE B MOMEHTHl BPEMEHU
t;, MOIyT 3aK/IF04aThCsl B PACIIMPCHHM KOMMYTAlHOHHOW CTaHUMU WIIM BO BBCIACHHM HOBBIX

(YHKIMOHATBHBIX BO3MOXKHOCTEH. B mepBoM cityuae yzenbHasi CTOMMOCTh KOMMYTAI[MOHHOM



CTaHIIUU CHUKACTCA, @ BO BTOPOM IMOBBIIIACTCA. O‘IGBI/I,Z[HO, 4TO B pacCMAaTpUBacMOM IPUMEPE
OHNpPCACIICHUC BCIMYUHBI ¥/ ,, HC HMCCT INPAKTHYCCKOI'O CMBICJIA. C TeOpeTquCKOﬁ TOYKHU

3peHHs KOPPEKTHas OLEHKA I/, MOXET OKa3aTbCs IoJie3HoH. OHa 103BOJAET OOHApYKUTh
OIITMOKH B pacyeTax, eciiu yHKIIHsSI CTOMMOCTH CTAHOBHUTCS HUXKE HEKOTO Pa3yMHOTO Ipeiena.

F(t)

l//max 1

As

I

¥ min 4

| A

tl t2 t3 t4 t5 t6 t7
Puc. 2 — IIpumep dynkun F (1)

Jns mapamerpa t, Kak OJHOTO W3 3JIEMEHTOB COBOKYITHOCTH X;, OIPEIENIEHBI I'PaHHIIBI

™" g t™* OueBmmmo, uto t, =t™" u t, =t™*. MakcumansHoe 3Hauenne (pynkumn F(t)

paBao A, a muaumansHoe — A,. Cyns mo nosenenuto pynxiuu F(t), na orpeske (t™", ™)
BBITIOTHSOTCS YCsi0BUS (1) U (2) CylIeCTBOBAHUS payUOHANbHO20 PeuleHUsl.

KntoueBpIMH TNE€pEMEHHBIMU X; HHOTJAa MOTYT OBbITH OIpEJEICHHbIE 3HAUCHUS C
BEPOATHOCTAMHU P(X;). B Takux ciydasx BeIMUIUHBI ¥ i, U W, HEOOXOINMO PACCUUTHIBATH C
y4eTOM pa3zMaxa paclpeeleHuil X;. DTO 03HAYaeT, YTO MPUXOJUTCS PACCMATPUBATH HECKOJIBKO
CLieHapueB pa3BUTHsA CceTH. JIpyroil mojaxoj 3aKilo4yaeTcs B OLEHKE BEIMYMH Wi U Wiyax ©

3apaHee BHIOPaHHBIMU JOBEPUTEIILHBIMU HHTEPBAIAMH.
WHuTepeceH Takke METO, OCHOBaHHBIN Ha Mo Thioku-Xbrooepa [8]. @ynkuus F(t)

MPEJCTABIISIETCS TAKOW CYMMOM:
Ft)=1-¢)FR{t)+eH(t). €))

®ynxuus Fy(t) omucsiBaeT TpeHA, KOTOPBIM 0XXKUAAETCS C BEPOATHOCTBIO, OIM3KOH K
enuHMIe. TeM He MeHee, ¢ HeOOJIbIION BEpOSITHOCThIO & Oyner peanu3oBaH mnpouecc H(t). B
KauecTBe nmpuMepoB kpuBblx Fy(t) u H(t) ymoOHO omepupoBaTh GYHKIMAMH pacHpeeieHus.
O6brun0 Fy(t) mpencrasiser coboil pacipeneneHue, 1 KOTOPOro, KAK MUHIMYM, OIIPE/IEICHbI
MOMEHTBI HCCIEAYeMO# ciydaiiHoW BenuduHbl. J{nst omucanus H(t) wHOrma mcmolsib3yroTcs
pelnKo BcTpevaromuecs: pacnpezeneHus. B dyacTHOCTH, MOJE3HBIMH (YHKIUSMH MOTYT CTaTb
pacnpeneneHus ¢ pe3KUMU U3MEHEHUSIMU TUIOTHOCTH.

B kawectBe ¢ynkimm F(t) yaoOHO HCHONB30BaTh KPHUBYIO YUCTOM NPUBEICHHOW
croumoctH [5]. Jlanee ona obo3nauaercs kak NPV (z,t). [TapameTp Z COOTBETCTBYET HOMEPY
BapuanTa moaepHuzanuu cetu. Coxpamenue NPV 00pa3oBaHO OT CIOBOCOYETaHHs 'ducTas
NpUBE/ICHHAs CTOMMOCTB" B jHTepaType Ha anriumiickom s3eike (Net Present Value). dns



kpuBbix NPV 3amaercs Tonbko orpanudenue (1). 3to o3zHauaet, yto uenb Oneparopa cBsizu
3aKJII0YAEeTCs B TOM, YTOOBI K MOMEHTY BPEMEHU Ty BEIMYMHA YMCTOH MPUBEICHHON CTOMMOCTH
HKCILIyaTUPYEMOM CETH CTala MaKCHMallbHa, HO 0053aTeNbHO OblIa BBIIIE IOPOTA Y iy -

Bri6op ans nanpHeimero ananusa KpuBbix NPV BMeCTO MPUBBIYHBIX KPUTEPHEB THIIA
KalTUTaJbHBIX WU MPUBEJICHHBIX 3aTpaT 00yCIOBJIEH TEM, YTO PAllMOHAIBHOE PEIIEHHE CIIeIyeT
OIIPENEIUTh IJI MPOEKTa, PaCTAHYTOro BO BpeMeHM. Mcnonb3oBanue kpuBbix NPV B Takux
CIy4asix IIUPOKO NMPUMEHSIETCS sl aHaluu3a albTepHaTUBHBIX pemenni. Oynkius NPV (z,t1)
BBIYHCIISIETCS 110 Takod popmyie [4, 9]:

n n
CR(2) 1:(2)

NPV (z,t) :§(1+r)t _t:O Ly (4)

Bennunna CF, (z) ompenenseT HPUTOK JEHEXKHBIX CPEACTB B MEPUOJ BpeMeHHU t Impu
peanm3alluu Zee  BapuaHTa MojepHH3anuu cetd. Ilepemennas |, (z) — cyMma MHBecTHLUH B

tem  mepuwone ans Bapuanta Z. CTaBKa JUCKOHTHPOBaHMS 00O3HaueHa Kak I . BemmuwHa N
paBHA KOJIMYECTBY MEPUOJIOB, BBIACISIEMbIX B pACCMATPUBAEMOM MPOEKTE MOJIEPHU3ALIUU CETH.

IIpumep pa3paboTku palMOHAJIBHOIO PeLICHUs!

B xagectBe Mojenu, Npu NOMOIIU KOTOPOM MIUIFOCTPUPYETCS IPEAIaracéMblii MOAXOM,
UCTOJb3yeTcs rpad, mokazaHHBIN Ha EPBOM pucyHKe. DYHKIUS CTOUMOCTH CETH OIpeaesieTCs
kak NPV (z,1).

MaxkcumanbHOE KOJIMYECTBO HOBBIX BEPIIMH B MOJEIM paBHO TpeM. CienoBaTelbHO,
MOKHO COCTaBUTH IEPEYCHb BCEX BApPHAHTOB M3MEHEHMs rpada. DTOT MepeyeHb MPHUBEICH B
nepBoil Tabnuie. 3Hak "+ 03HauaeT, 4TO paccMaTpUBAEMbIi BAPHAHT OCHOBAH Ha J0OABICHUH
i+ BepmmHbL Ecnu ucnonb3yercs 3Hak "-", To i+  BepuIMHA HE 100aBIseTCs.

Tabnuua 1 — Ilepeyenp BapuanToB U3MEHEHU Tpada

Howmep O603HaueHne HOBOW BEepIIMHBI rpada
BapHuaHTa a6 a5 a7
1 + - -
2 + + _
3 + — +
4 + + +
5 _ — —
6 - - +
7 - + -
8 - + +

OueBUIHO, YTO KOJUYECTBO PACCMATPUBAEMbBIX BAapUAHTOB MOXXHO YMEHBIIUTH, €CIIU
OTOPOCHUTH 3aBEJIOMO HEMpueMIIeMble peleHus. VX XapakTepHbIMH IPUMEPaMU MOTYT CIIYKUTh
BapHAHTHI C MATOTO MO BOCBMONH. MOYXHO MCKIIIOYMTh U TPETUH BapUaHT, YUYUTHIBas 3aJJaHHBIC
3HA4YEeHHUsI BEPOSITHOCTEH IMOSBICHUSI HOBBIX BEPIIMH B paccMarpuBaeMoM rpacde. B pesynbrare,
JOCTAaTO4YHO HcchenoBaTh Tosbko Tpu ¢yHkimu: NPV (L,t), NPV (2,t) u NPV (4,t). Byaem
CUMTaTh, YTO B JIOMOJHEHHUE K TAOIUIIE 3a/1aHa OYEPETHOCTb CTPOUTEILCTBA Y3JIOB CETH, TO €CTh
BBEJICHUS OJTHOMMEHHBIX BEPIIUH rpada.

Bapuanty Nel, kotopomy cootBerctByer ¢yHkuust NPV (1,t), npucymy MUHUMAaIbHBIC

Ha4YaJIbHbIC MHBCCTUIINHU, HO OTKA3 OT CO3JaHUsA BCPIINH a5 u a7 , I1IO Bcei BUJIHUMOCTHU, MOXET

MPUBECTHU K CYIIECTBEHHOMY POCTY 3aTpar B nepcrnektuBe. Peanusarus Bapuanta Ned — emy
cootBetrcTBYeT QyHKIMs NPV (4,1) — cBs3aHa ¢ MaKCHMMaIbHBIMH HAYaJIbHBIMH WHBECTHIIUSMHU.



DTOMY BapUaHTy HPUCYIl MUHHMAIBHBIH O0beM pa0OT, KOTOPBIA CBS3aH C MOCICAYIOLINM
BBEJCHHEM BEpIINH d; U @;. Bapmant Ne2, xotopomy cootBerctByeT (ynkuus NPV (2,t),
MOXXHO CYUTAaTh KOMIIPOMHCCOM MEXIy JBYMs BO3MOKHBIMH PEIICHHSMH, IPEICTaBICHHBIMU
BBIIIIC.

[Mpeanonoxum, uto nua Gynkuuit NPV (L,t), NPV (2,t) u NPV (4,t) mpu t=Ty Obuin
onpenenensl Toukun A(z,Ty) u B(z,Ty). OTH TOUKM OIpeneNsIOT AOBEPUTENBHBIN HHTEPBAI
YUCTO MPUBEACHHON CTOMMOCTH 171 BapuaHTa Z . Haxoxnenue 3nauenuit A(z,Ty) u B(z,Ty)

HE CJIeAyeT paccMaTpuBaTh Kak HEOOXOMMMYIO OINMEpAIUI0 s MOJYYCHHS PAIllMOHAIBHOTO
peuieHusi. TemM He MeHee, UCIOJb30BAHME STHX IOKa3aTeleld MO3BOJISIET MOBBICHTH KaueCTBO
pa3pabaThIBAEMOro MPOCKTA.

Ha tpersem pucynke npuBeaensl Tunndnabsie kpubie NPV (L,t), NPV (2,t) u NPV (4,1).
OHH WUTIOCTPUPYIOT KAYECTBEHHBIH XapaKTep paccMaTpuBaeMbiX MpoieccoB. OOBIYHO 3TH
KPUBBIC OTIMYAIOTCS IUIABHBIM M3MeHEHHeM. [Iisi BBIOpAHHOTO MpUMEpa — YTOOBI YIIPOCTUTH
PHCYHOK — HCIIOJIb30BaHbI JIOMaHbIC JTUHUU. [IyHKTHPHAS JTUHUS 0003HAYACT 3a/IaHHBINA YPOBEHb
Wmin- Pacnonoxenne touek A(z,Ty) u B(z,Ty) moxazaHo TOIBKO A7 BTOPOTO U YETBEPTOTO

BapUaHTOB MOACPHU3AUN CCTH.

NPV(z,t)
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Puc. 3 — TunnuHble KpUBBIE YUCTON IPUBEIEHHOW CTOUMOCTH
ITo o4eBHIHBIM COOOPAaXEHUSM MPEANOYTEHHE CIEAyeT OTAATh YETBEPTOMY BApHAHTY

MojepHu3auuu cetu. IIpaBma, M BTOpOW BapHaHT, YYHUTHIBAsS MECTO PACIOJIOKEHUS TOYKU
A(2,Ty ), He cienyeT cpasy ke MCKIIOYaTh M3 JaJbHEHIIEro aHamu3a. Bo3MoxHO, meTanbHOe

HCCJIEJOBAHUE 3TOrO PEILIEHUS BBISIBUT €r0 MOJIOXKHUTENbHbBIE IpeUMyIlecTBa. B uactHOCTH, TIpU
Oosbiiom 3HaueHnn Mmoxayns BenuuumHbl NPV (4,t=0) mnpakrtudeckass 3HaYUMOCTh BTOPOTO

BapuaHTa Bo3pacraer. [IepBblli BapuaHT MOYKHO HCKIIIOYUTH M3 AAIBHEUIIET0 PaCCMOTPEHHS.
O4eBUIHO, UTO OH HE YIOBJIETBOPSET KPUTEPHIO, 3aJaHHOMY Il JOIYCTUMBIX PELICHHUH.

3aka04YeHue

[Ipenyaraemplii MOIX0A K BBIOOPY CTPYKTYPBI CETH MPEICTABISACTCS IUIOJOTBOPHBIM C
TOYKH 3pPEHHs [OJTOCPOYHBIX IEPCIEKTUB Pa3BUTUSA TEICKOMMYHHMKAIlMOHHOM CUCTeMBl. B

HACTOsILEE BPeMsl 3a JUINTEIbHBIN IIEPUOJ] BpEMEHU Ty MOCIEN0BATEIBHO Pa3pabaThIBACTCA PA

IIPOEKTOB MOJEPHU3ALMU CETH CBs3U. Kaxablil MpPOEKT OXBaThIBAET HEKUIl MEPUOJ BPEMEHH,



KOTOpbIH MeHblle Ty . CTpyKTypa ceTH, CIOXKMBIIAscA K Hadaly paboT HaJ KaKAbIM HOBBIM

NPOEKTOM, paccMaTpUBAcTCs KaK JTaHHOCTh (YIMOMSHYTHIH Bbllie mnpuHoun "as is"). He
HCKJIIOYEHO, YTO KaXKJIbI MPOEKT COAEPKUT ONTUMAIBHOE PEIIEHNUE B YACTH CTPYKTYpbI ceTu. C
JPYrof CTOPOHBI, TAKOH IOAXOJ HE TapaHTHPYET, YTO 3a IEPHOJ BPEMEHH [y CETh CBSI3U

MOJEPHU3UPOBANIACH ONTUMAIBHO. IMEHHO 3TO OOCTOSITETBCTBO CIYKUT CTHMYJIOM K TIOHUCKY
pElIeHHs, KOTOPOE HAa3BaHO PAIIMOHAIBHBIM.

B crarbe wu3noxkeHsl oO0mMEe COOOpaXeHHsS O IIeIecCOOOPa3HOCTH IOWCKA PELIeHHS,
KOTOPOE MOXKHO CUHMTATh PAllMOHAIBHBIM JUIS 3a/1a4 MPOCKTUPOBAHUS CeTel CBs3M. B kadecTBe
BKHBIX HAMPABICHUHN NATbHEUITUX UCCIICOBAHUI MOYKHO Ha3BaTh UCHOJIb30BaHUE (DYHKITUI
YyBCTBUTEIHLHOCTH CTOMMOCTH MHBECTUIIMOHHOTO MPOEKTa M TEOPUU HEYETKHX MHOMKECTB IS
y4eTa BO3HUKAIOUIUX PUCKOB [9].
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