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PO3POBJIEHHS CTPATETITi PO3BUTKY ITHTEPHET-TIPOBATVIJIEPA B
CYUYACHOMY CEPEJOBHIII

DEVELOPING A STRATEGY FOR DEVELOPING AN INTERNET ISPAD IN A
MODERN ENVIRONMENT

Ilposatioepu npocpamnux nociye ma npoeaudepu iHmepHemy CMUKAIOMbC 3 GEIUKOIO
npoodemMoro — AKUM YuHom nooyoysamu onmuuny mepedxcy. Ha osopi 2020 pik, a ye 3Hauumeo,
wo 6 90% eunaokax nob6yoosa HOB0OI OnmMuuHOI Mmepedci Oyoe 6 MOMY pelioHi, Oe 8dxce
Haoaromuvcsa nodioui nociyeu. B enoxy po3sumky 0pomogozo 38'a3Ky iHmepHem, Oinbuiicmb
HAaceneHux NyHKmie noKpueanocs 3a npunyunom "nHac mam nemae — nompiono "3aumu”. Y moii
yac HiXmo ocobau8o He paxysas npuOYmox 3a nepuiuii pixk, no4amKoei GUMpPAmMu, pyx pPuHKy,
OCKIbKU MOOi yiHysaiacs abonenmcovka 6asa. Abonenmcvka 6asza, SKill we He 00UH CepeiCHUll
npogatioep He Haoae cgoi nocayau. llioknouuswiu abonenma — npogatioep 3 4acom 3000V8a€ y
Hb020 JOSILHICMY, | aboHenma Oyoe 8ice 8adNCKO CXUIUMU 00 nepexody Ha iHui020 nposaiidepa,
He38axcaroyu Ha Ni0BUUIeHHs 6APMOCII NOCTYe.

Ane mu pozensioaemo inuy kapmuny — 2020 pik, KOau 6 HACENEHUX NYHKMAX MONCYMb
Oymu Odecsamku npogatioepis, 8ci ONMuUYHI Mepedxci 6xce noOy0osari i nposatioepu GUULUIU HA
00UH pPiBEHb SIKOCMI OCHOBHOI nociyeu — docmyn 8 inmepuem. Came 8 maxki MOMeHmMuU NOMpPIiOHO
cmasumucs 00 0y0igHUYmMBa Mmepedci 3 0coOIUB0I0 00epedcHICMI0, OCKLIbKU HAll20CMPIiuion
npoobIemMor0 Cb0200eHHs € OOpomvbOa 3 JOAILHUMU AOOHEHMAaMU, Wo mscHe 3a coO0 HeabusKi
PUBUKU, OCKITbKU He 3a8AHCOU 80ACbCS Nepedopomuy NpUXUIbHICMb 00 CepeiCH020 nposatioepa.
OKpim Yyb02o, MU NOBUHHI 8PAXOBYBAMU MO PAKMOp, WO iHmepHem cepsic nposatdep CbO20OHI
He npocmo «mpybay 0Jisk 00CMYNny 8 Mepedicy, a ye i acpecamop nociye, 60 3apas uoe meHoeHyis
00 YKpYNHEeHHS ma Ni08UuujeHHs 6XiOH020 nopocy 6 yeul Oi3nec 3a paxyHOK HAOAHHS HOBUX NOCTY2
(komnexci nociyau, nakemu CMOPOHHIX Cepeicis), a omaice BUMpaAmMu Ha NIOKIIOYEHHST 0YOUHKY
0yoyme HeyxunbHo 3pocmamu. To dc CMUKAEMOCS 3 HEOOXIOHICMIO pDemenbHO20 AHATI3Y.
Heobxiono nouamu 3 00cniodxcenHs puHKy, OYIHKU NOMEHYIany 6i00iy NpAMUX NPOoOaxcie,
NACUBHULL NPUNIUE AOOHEHMIB, e(heKMUBHICMb AKMUBHOI PEKIaMU, «NaAPMU3AHCLKOLY PeKiaMU.
Iicna yvozo susecmu Koegiyienm tMogipHOCIMI NIOKAIOUEHHS 00 NOCIAYeU, SIKULL OCHOBYEMbCA HA
BUWEHAZBANHUX UMOBIPDHOCIAX, CKAIACMU Kapmy-epagd) nomeHyiiuno MOoMCIusux 0yOuHKIs,
20mogux 00 nioKo4enHs. Busnauenns eaz na pebpax 3 00nomozow eusedeHHs Koepiyienma,
nicisi woeo 3pooumu npoxio aneopummom [letukcmpu epaga i eusHauumu OYOUHKY 00
RIOKTIOYeHHs. 8UX0054U 3 HAWL020 O100xcemy. /lana npodiemamuxa 00CiioNCyeEmMsves 8 Cmammi
Ha ocHosi oanux 111 "Bizum-Cepsgic" ¢ micmi Kpemenuyx.

KarouoBi cioBa: Teopis rpadiB, 1HBECTHUIIMHMN NPOEKT, ONTUYHI IHTEPHET Mepexi,
anroputm Jleikerpu.

Software service providers and ISPs face a big challenge - how to build an optical
network. In the yard in 2020, which means that in 90% of cases the construction of a new optical



network will be in the region where similar services are already provided. In the era of wired
Internet, most settlements were covered on the principle of "we are not there - you need to" go
"." At that time, no one particularly considered the profit for the first year, the initial costs,
market movements, because then the subscriber base was valued. Subscriber base, to which
more than one service provider does not provide its services. By connecting the subscriber - the
provider eventually gains his loyalty, and the subscriber will be difficult to persuade to switch to
another provider, despite the increased cost of services.

But we are looking at a different picture - 2020, when there may be dozens of providers in
settlements, all optical networks have already been built and providers have reached one level of
quality of the main service - Internet access. It is at such moments that the construction of the
network should be treated with special caution, as the most acute problem today is the fight
against loyal subscribers, which entails considerable risks, as it is not always possible to
overcome the commitment to the service provider. In addition, we must take into account the fact
that the Internet service provider today is not just a "pipe" for network access, but also an
aggregator of services, because now there is a tendency to enlarge and increase the entry
threshold into this business by providing new services (complex services, packages of third-party
services), and therefore the cost of connecting the house will grow steadily. We are also faced
with the need for careful analysis. It is necessary to start with market research, assessment of the
potential of the direct sales department, passive influx of subscribers, the effectiveness of active
advertising, "guerrilla™ advertising. After that, derive the probability factor of connection to the
service, which is based on the above probabilities, make a map-graph of potentially possible
houses ready for connection. Determine the weights on the edges by deriving the coefficient, then
make a pass to the Dijkstra graph algorithm and determine the house to connect based on our
budget. This has been carried out in this paper on the basis of the data of PE "Visit-Service" in
Kremenchuk.

Keywords: graph theory, investment project, optical internet networks, Dijkstra algorithm.

Beryn. BaxinnBuM HanpsMKOM ChOTOJIEHHS € aBTOMAaTH3allis Ta ONTHUMI3allis
BUPOOHMYMX MPOLECIB, 3 aBTOMAaTUYHUM pO3MOALIOM pecypciB. ['omoBHa Mmera
IbOr0 TIOJIATa€ B E€KOHOMIi JIFOAMHO-TOJUH 332 pPaxyHOK aBTOMATHYHOTO
MPOPAXYHKY MPOEKTY, PO3MOALTY TOYHOI KIJTLKOCTI peCcypciB, CTBOPEHHS 3BITY IO
BUTpaTaM MaTrepiajJbHUX PECypciB 3 UITKUM O3HAUYECHHAM KOXHOI TMO3MINT Ta
IHIIIMMH acTIEKTaMu POOOTH.

Jlo HenaBHBOrO wyacy MoOyJoBa ONTHYHMX MEPEX IHTEpHET-IpoBaiiaepa
BUKOHYBaJlacs BpYy4HY, M0 3abupano 3abaraTo dacy Ta HPU3BOJWIO [0
MEPEBUKOPUCTAHHSI PECYPCIB, OCKUIbKM JIIOAMHA HE MOXXE MpopaxyBaTh BCi
MO>KJIMB1 IIUISIXY OXOIUIEHHS TEPUTOPIi Ta NUISIXHU MPOKIIAJEHHS KaOeo 3a SKUICh
ocyHMI Yac. 3 yacoM 3’sBUIHCS, Tak 3BaHi, PON-KkanbKynsTopH, sIKi TO3BOIHIN
MPOPAaXOBYBAaTH aBTOMATUYHO 3aTyXaHHS B KaOedal Ta pPO3MOALT ONTHYHOTO
CUTHAJIy TO CIUNTTEpaM, aje 1€ 30BCIM HE BHUPILIMIO MPOOJEMYy C MOIIYKOM
ONTUMAJIBHOTO NUISIXY OXOIUIGHHS ~ TEPUTOpli, OCKUIbKM BHOIp  HUIAXY
MPOXOJKEHHS MaricTpayli 3allMIIaeThCsl BCe OAHO 3a JroauHOor. Hapasi Hemae
€IMHOTO aJITOPUTMY BUOOPY TAKOTO LUISAXY.

OpHuM 13 KJIIOYOBUX 3aBJaHb CTBOPEHHS MPOEKTY MOOYIOBU ONTHYHOI
MepeXi € OOTpYHTYBaHHS BUTPAT THX YU IHIIUX MaTEPiaIbHUX Ta BUPOOHUYHMX
pecypciB. B Toif ke dYac pPHUHOK TEJIEKOMYHIKAaUIHHUX TOCIYr €



BHCOKOKOHKYPEHTHHM, II0 BUMAara€ i1 ONTHUMI3AIlI0 TaKUX BUTpAT Ta MalOyTHiX
npuOyTKiB.

IlocranoBka 3aBaaHHs. MeTowo J1aHOi poOOTH € CTBOPEHHS METONY Ta
IHCTpYMEHTApIIO I IUIaHYBaHHS (PI3MYHOTO MiJAKIIOUCHHS aOOHEHTIB JI0 MOCIyT
TEJIEKOMYHIKAIITHOTO PUHKY B YMOBaX OOMEXEHOro OIOJIKETY 3 BpaXyBaHHSIM iX
reorpadiqHOro moJIOKEHHS.

MeTtoaoJorisi. B ocHOBY 1aHOi poOOTH TOKJIaJICHO BUKOPHUCTAHHS Teopii
rpadiB, EKOHOMIYHI METOJIU OI[IHKM KOC(IIIEHTIB BaXKIMUBOCTI IMIIKIIOYEHHS TI€T
YH 1HIIO1 TOYKU Tpady, BUKOPUCTAHHS aITOPUTMIB MOIIYKY B Ipadi y IUPUHY Ta
anroput™m Jleukcrpu.

Pesyabtatu pociimxennsi. PON (amrn. Passive optical network) —
TEXHOJOTIS TACHBHUX ONTHYHMX MEPEX, 3acCHOBaHAa Ha JIepeBONOAIOHIN
BOJIOKOHHO-Ka0EIbHIN apXiTeKTypi 3 MACHBHUMH ONTHYHUMH PO3TalyKyBadyamMu
Ha By3Jax. 3a3BU4Yall € JOCUTh EKOHOMIYHUM CHOCOOOM 3a0e3rnedeHHs
HIMPOKOCMYyToBOi nepenadi iHGopmauii. [lpu npomy apxitekrypa PON Bosozie
HEOOX1THOIO e(EeKTUBHICTIO HAPOIIYBAHHS SIK BY3JIB MEPEXi, TaK 1 MPOIMYyCKHOT
3JIaTHOCTI, 3aJIEKHO BiJ] TOTOYHUX Ta MailOyTHIX MOTpeO aboHeHTiB. [ moyartky,
pos0depeMocs 3 caMOK0 THUIIOJOTi€r0 Mepexi. Ha choromimiHii JeHb OJHA 3
HainepcrnekTuBHinmx TexHosorii — GPON [1]. Came a1t 11bOro THITY MEPEXi MU
OyzeMo poOUTH MPOPAXYHKHU.

IcHyrOTh Z1Ba criocobu moOya0BU — «3ipKa», a00 IEPEBOBUIHUNA THUIT MEPEXKI.
Haituacrime BHUKOPHCTOBYETHCS Yy HACEICHHMX ITyHKTaX, 1€ po30ymoBa Hae He
TUIBKH B JIOBXKHHY, @ ¥ B IIMPUHY. Ta 332 paxyHOK JIEIKUX MapameTpiB € OUIbII
JIEIICBOI0 Ta TPOCTOI0 B MOOymoBi (BukopuctanHs PLC-crumiTTepiB 3aMicTh
3BapHUX 301IbIIYE HAAIMHICTh MEPEXKI Ta 3MEHIIY€ BUTPATH HA MOOYAOBY).

Ta KinbleBuii THI. Mloro 3py4HO BUKOPHCTOBYBATH IPH PO3CEJICHI BIOBK.
AJte 3a paXyHOK BUKOPHUCTaHHS 3BAPHUX JITBHUKIB TaKUM CIIOCIO MOOYI0BH OUIBIII
JIOPOTUMA Ta MEHII HaAIWHUM, OCKUIBKM Bce OyAe WTH BIOBX OJHOTO
MaricTpajJibHOTO Kabeiro, a He 4epe3 JeKUIbKa TiJIOK, Ta 1e OyJae 3MEHITyBaTH
HAJINHICTD y pa3l MOPHUBY.

Ane HiXTO He 3a00poHse KOoMOiHyBaTu i J1Ba crocobu. ['omoBHA ymoBa —
OJIHAaKOBHH PIBEHb ONTUYHOTO CUTHAIY HA KIHI[EBUX TOUYKAX.

To x, po3riiiHEMO CITOCOOM aBTOMATH3aIlll PO3PAXyHKIB BapTOCTI MOOYI0BU
TaKOl MEpEekKi 3a JIOTIOMOTOI0 CTBOPEHOI B poOOTI mporpamu Ha MoBi Python [2].

[To-nepmie, HEOOXITHO TIEPEHECTH OO’€EKTU B EKOHOMIKO-MaTeMaTHUYHY
iomuHy. OCKUIBKM y Hac 0arato MOJIMBUX LUISXIB JJIsl MPOKJIAIaHHA KaOeiro
Ta 0arato KiHIEBUX TOYOK, OCHOBHMM MaTEMAaTHUYHHUM amapaToM OOpaHO 3acoOu
teopii rpadis [3]. ['padu mis iHTEpHET-MEPEXK € 3pyUHUM PILICHHSM, OCKUIBKH 10
noOyZI0OBM Ta PO3PAaxXyHKIB MOKHAa BHKOPHCTOBYBATH aJTOPUTMHU IIOIIYKY B
mmpuHy Ta anroput™ [eitkctpu [4]. Cniouatky HEOOXiAHO 3aJaTH KOOPIWHATH
JUTSL KOKHOTO OYy/IMHKY, B IAHOMY BHUIIQJIKY 1€ € IOBroTa Ta mupora — XY ¢dopmar.
B tabn. 1 HaBeneHo BXiAHI JaHi JUIsl KOKHOTO OyIMHKY PO3TJISTHYTOI TEPUTOPIT
micta Kpemenuyk.



Ta6mu 1 — Bxigai gaH1 1u1s HAIoi nporpamu

KinpkicTh
Ne |Y X Anpeca [ToBepxoBiCcTH napajaHux
1 49,08334 | 33,42493 | lopca, 66/13 9 6
2 49,08364 | 33,42323 | llopca, 68 9 3
3 49,08388 | 33,42583 | CBobomu, 15 5 4
4 49,08398 | 33,42246 | lopca, 68A 9 2
5 49,08399 33,4249 | Csoboau, 17 5 4
6 49,0841 | 33,42164 | ABTOKpa30BCHKHIA, 72 9 2
7 49,08413 | 33,42076 | ABTOKpa30BCHKUH, 72A 9 4

Po3risitHeMo OCHOBHI MOKa3HUKHU ISl pOOOTH HAIIIOTO aJITOPUTMY.

BiporigHa KinbKicTh @a0OHEHTIB y OYJIUHKY:

— Ay = l4 * 0.7 x k, * ka, ne 4 — KUTIbKICTh KBapTHUP Ha MOBEPCi, KOePIIieHT
0.7 — BIpOTiAHICTh MIAKIIOYEHHS /O IMOCIYr KaOeIbHOTro TelneOayeHHs 3TiTHO
JOCIIDKEHHS, K, — KUIBKICTb M’ i311B y OyAUMHKY, K¢ — KITIBKICTh IIOBEPXIB;

— QAipt = [4 * 0.3 x k, * ka, ne 4 — KUIBKICTh KBapTUpP Ha IMOBEPCl,
koedimienT 0.7 — BIPOTIIHICTh MIAKIIOYEHHS 10 TOCIYT I1HTEPHETY 3TiJIHO
JOCIIDKEHHS, K, — KUIBKICTb MiA'i311B y OyAMHKY, K¢ — KIIBKICTh IIOBEPXIB.

OuikyBaHUW J0XiA BiJ OYJIWHKY, O JBOM MOCIyraM: Wy, = Qg ¥ ARPU,,,
Wint = Qine * ARPU;,:, e ARPU — noxaznuk Average Revenue Per User.
[Toka3Huk, SKUH BUKOPUCTOBYIOTH IMIpOBaiiepd MPOTrpaMHOI TOCIYTHd st
BUMIPIOBAHHS JOXOAY 3 OJAHOTO a0OHEHTY 3a 3BITHHMM mepiof. 3a CTATUCTUYHUMHU
nanumu, ARPU niis iHTepHETY cTaHOBUTH 85TpH, 1Jis TenebaueHHs 70rpH.

Po3paxyHoK KIJTBKOCTI HEOOXITHOIO AaKTUBHOTO OOJIalHAaHHS, MO JBYM
oCIyram:

a . . .
— kety = [ﬁ], ne 108 — KUIbKICTh KBApTUP, AKY MOXJIMBO MIAKIIOUYUATH 10

Ka0enpHOTo TeliebaueHHs oHuM onTuaHUM npuiivauem Arcotel 90360R(E);

a; . . .
— kopy = [#nst], e 4 — KUIBKICTb KBapTUP, SIKY MOJKJIMBO IMIJAKIIOYNATH 10

iHTepHeTy oaHuM ontuuHUM TepminaioM (ONU) Picotel N540.

Po3paxyHOK TOBXKUHU PI3HUX THUITIB KaOeJro:

— Myge = Qg * 15, me 15 — noexuna kabemo, sKa HEOOXigHa s
MMIKIFOYEHHST A00HEHTA;

— Myg11 = K * ke * 3 %10, ne 3 — Bucora oxgHoro mosepxy, 10 — Tpaca Bix
nia i34y 10 mig’izay;

— Myp = DM ks + 3 %15, kp € [1;5], ne 15 — nomxuna kabemo, sKa
He0oOX1/IHa IS MAKII0YEHHs aDOHEeHTa, 3 — IIPOXiJl OJHOTO TTOBEPXY.

Po3paxyHOK macuBHUX €JIeMEHTIB (OOKCH, p0o3’€MU):

K : .
— Kpoxp = [?e], e 2 — BUKIMKAHO TEXHIYHOK HEOOXITHICTIO CTaBUTH

BEJIMKHUM OOKC y KOKHOMY JIpYyTroMy Mija’i3i;



k : .
— Kpoxm = [?f], ne 3 — BHUKJIMKAHO TEXHIYHOK HEOOXITHICTIO CTaBUTH

BEJIUKHUM OOKC Ha KOKHOMY TPETHOMY MOBEPC1 KOKHOTO M1 31y,

— kfe = apy * 2, 16 2 — KIIBKICTb PO3'€MIB Ha TENEBI3IMHOMY KalOenl Ha
OJIHOTO a0OHEHTA;

— kf11 = Kpoxp *2, € 2 — KUIBKICTH pO3'€MiB Ha MaricTpaabHOMY
TeJIeBI131MHOMY KaOe M1 BEJIMKUMU OOKCaMHu.

Po3paxyHOK MiJICYMKOBHX BUTpPAT, 110 MOCIIyTaM, Ta CyMapHO:

valy, = Kpg * f6y, + Kkfqq * f11y, + Kpoxp * boxby, + Kpoxm * boxm,, +
Myge ¥ TG6y + Mpg11 *1rglly, + ket * ctvy, + My,
Valiny = Kpoxp * bOxby, + My, * utp,, + kopy, * onu,,.
BurtpaTtu Ha miaKII0YeHHS JOMY, BUKIIOYHO IO BHYTPILIHIM poboTam:
val = valy, + val;y;.
HanxomkeHHs 3 ycboro OyauHKy 3a 12 MicsIIiB:
income = Wy, + Wiy * 12.
[lepeBipuMO CTBOpEHUI KOE(DILIEHT HA CTATUCTHULI, HABEJIEHIN B TaOIuII 2.

Tabnuug 2 — BaptocTi MaTepianiB i po3paxyHKy Koe(ilieHTy TPUBaOIMBOCTI

OyJIMHKY

Hazsa Bapricts, rpH, a00 rpH/M

UTP Buta napa 3
Koaxkcianpanii kadens RG-11 9,77
Koaxkcianpauii kadens RG-6 4,38
ONU Picotel 1000
Arcotel 9036 OR-E 2200
Pos'em F6 3,22
Pos'em F11 10,53
Bokc Benmkuii 226
Bokc ManeHbpKuit 348
Po3xinHi Marepianu 1000
ARPU inTepHer 85
ARPU Tenebauenns 70

Jns rectyBanHs BisbMeMo 250 BapiaHTIB OYJIWHKIB: KUTBKICTB 1111 i341B Bif 1
no 10, kinbkicte moBepxiB Big 1 mo 20. Ha BuXoAl OTpUMYyeEMO HACTYIHY
MaTpHIf0, HaBeJeHy B Ta0I. 3.



Ta6nuis 3 — Matpuiis koeilieHTiB TPUBaOIUBOCTI

floor | el e2 e3 e4 e5 e6 e7 e8 e9 el0

0,528 | 1,139 | 1,606 | 1,958 | 2,113 | 2,351 | 2,483 | 2,497 | 2,670 | 2,873
1,151 | 2,079 | 2,487 | 2,696 | 3,097 | 3,203 | 3,421 | 3,453 | 3,484 | 3,717
1,706 | 2,576 | 2,969 | 3,290 | 3,497 | 3,616 | 3,703 | 3,981 | 4,016 | 4,103
2,080 | 2,778 | 3,292 | 3,597 | 3,859 | 4,035 | 3,940 | 4,094 | 4,188 | 4,006
2,292 | 3,176 | 3,491 | 3,800 | 3,841 | 4,066 | 4,058 | 3,919 | 3,963 | 4,058
2,549 | 3,270 | 3,600 | 3,967 | 4,090 | 4,134 | 3,939 | 4,000 | 4,137 | 4,184
2,748 | 3,538 | 3,716 | 3,902 | 4,092 | 3,948 | 4,028 | 4,123 | 4,197 | 4,245
2,728 | 3,538 | 3,973 | 4,034 | 3,952 | 4,011 | 4,124 | 4,211 | 4,237 | 4,169
2,968 | 3,594 | 4,022 | 4,137 | 3,992 | 4,144 | 4,194 | 4,232 | 4,128 | 4,226
3,605 | 4,305 | 4,217 | 4,420 | 4,501 | 4,481 | 4,513 | 4,496 | 4,534 | 4,590
3,774 | 4,285 | 4,283 | 4,432 | 4,385 | 4,481 | 4,542 | 4,492 | 4,552 | 4,515
3,736 | 4,335 | 4,347 | 4,445 | 4,439 | 4,483 | 4,468 | 4,542 | 4,488 | 4,550
3,836 | 4,046 | 4,309 | 4,278 | 4,404 | 4,424 | 4,477 | 4,451 | 4501 | 4,471
3,791 | 4,054 | 4,355 | 4,355 | 4,422 | 4,421 | 4,494 | 4,443 | 4,508 | 4,495
3,962 | 4,108 | 4,323 | 4,366 | 4,451 | 4,419 | 4,396 | 4,477 | 4,452 | 4,487
4,000 | 4,091 | 4,346 | 4,340 | 4,358 | 4,443 | 4,393 | 4,457 | 4,451 | 4,440
3,941 | 4,086 | 4,372 | 4,338 | 4,323 | 4,429 | 4,401 | 4,407 | 4,449 | 4,429
4,052 | 4,199 | 4,188 | 4,334 | 4,342 | 4,341 | 4,405 | 4,399 | 4,394 | 4,437
3,936 | 4,183 | 4,213 | 4,357 | 4,344 | 4,328 | 4,337 | 4,380 | 4,389 | 4,373
4,050 | 4,175 | 4,238 | 4,255 | 4,342 | 4,346 | 4,341 | 4,337 | 4,384 | 4,376
3,973 | 4,175 | 4,194 | 4,243 | 4,244 | 4,326 | 4,336 | 4,323 | 4,331 | 4,323
4,005 | 4,154 | 4,207 | 4,220 | 4,242 | 4,251 | 4,301 | 4,323 | 4,322 | 4,317
3,948 | 4,135 | 4,216 | 4,210 | 4,238 | 4,260 | 4,250 | 4,260 | 4,275 | 4,300
4,018 | 4,137 | 4,178 | 4,233 | 4,242 | 4,242 | 4,245 | 4,247 | 4,265 | 4,266
3,936 | 4,122 | 4,188 | 4,211 | 4,207 | 4,226 | 4,234 | 4,245 | 4,239 | 4,243
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B Tabmuui 3 3eieHHM KOJIbOPOM BIIMIYEHHMA HAWMOUTbII MpPUBAaOIMBUI
BaplaHT OYIMHKY A0 MIJKJIIOYEHHS, AKIIO0 MU OyJeMO MNpPOBOAMTH COPTYBAHHS
came mo mix’izmam. ToOTo 13 ogHOMapaaHux OyAWHKIB HaimpuBaOiuBimm — 18-
MOBEPXIBKH, 3 TBOX — 12-mTOBEpXiBKH.

UepBOHUM KOJHOPOM BIIMIUYEHWUN HAWOLIBIN TPUBAOJIMBHUI BapiaHT cepes
00paHoi KIJIbKOCTI TTapaJHUX IO aHAJIOT1] C 3EJICHUM.

JKopTHit KoMip — HAMIPUBAOIUBIMIKMK OyAMHOK 3 HAIIMMK BX1THUMHU JTaHUMU
— 10-napanna 10-moBepxiBka.

Ha pucynky 1 npencraBineno rpadgiddy iHTEpHpeTaIio po3paxyHKiB TaOIUIl

3.
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3a monomMororo anroputmy JleiikcTpu 3HaiiieMo HAaMKOpOTIINH NUIsIX B rpadi,
IPEJICTAaBIICHOMY MaTPHIICI0 CYMIXKHOCTI Ta KoedirieHTamMu mpuBadauBocTi [5].

[Ticns 3aBepiieHHs poOOTH Iporpama CTBOPIOE 3BIT, J€ BKa3aHa YEpProBiCTh
MIJKII0YEHH OYJIMHKY, KUIBKICTh MaTepialiB, 0 OyayTh BUKOPUCTAHI B TOMY YU
iHImomMy OynuHKY. Bceboro, y Hamomy oOpaHoMmy paifoHi odikyeTbes 2000
aOOHEeHTIB 1HTepHeTy, 4670 aboHeHTH KabenpbHOTO TeneOaueHHs. s
YKOMIUIEKTYBaHHS paiioHy HeoOxiaHo: 517 ONU, 52 mpuitmaya TeneOaueHHS,
62151merp Butoi mapu, 3239 merpu RG-11, 70056 metpu RG-6. 153 Benmkux
ooxcu, 139 mamux. 9340 xonekrtopiB F6, ta 306 konekropiB F11. Burparu Ha
oOnagHaHHS paloHy KaOeapHUM Telle0adeHHSIM CTaHOBIATH 619847 TpH,
iHTepHeTY — 756697 rpH. [loBHI BUTpaTH Ha peai3allil0 MPOEKTy CTaHOBIATH
1376545 rpH. Jloxoau 3a oguH pik — 5964768 rpH.

BucHoBku. TakuM YHMHOM, 3alpONOHOBAaHUI METOA Ta I1HCTPYMEHTapii
JIOTIOMO>KE CIUTaHYBaTH YEPTH MIAKIIOUEHh HOBUX A0OHEHTIB TEJIIEKOMYHIKAIlIMHUX
MOCIly, BHUXOASYM 31 CTApTOBOrO OIOKETY NPOEKTY. BIAMIHHICTH JaHOTO
OPOJYKTY TOJIATa€ B TOMY, IO BiH BPaXxOBY€ MOXJIHMBI NPUOYTKU BiJ BXKE
MIJKITIOYEHUX a0OHEHTIB, IO JIO3BOJIIE MIHIMI3YBaTH HE TUIBKHM BHUTpaTH Ha
MEpEexXy, a 1 MaKCUMI3yBaTH MOKJIMBUN MPUOYTOK HA €Tarli BUKOHAHHS MPOEKTY.
B mnopaneiioMy IiiaHyeThCsl JTOOMpAIIOBaHHS CHOCO0Y BpaxyBaHHA NPHOYTKIB
MIJKITIOYEHUX AO0OHEHTIB NUISIXOM BBEJCHHS BHUIIAJKOBHX BEJIMYMH Ta iX
OTpaIfOBaHHS.
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