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PO3POBKA OCHOB IIOBY1OBH MATEMATHAYHOI MOJEJI JJ11 BABOPY
TEJEKOMYHIKAONIMHUX 3ACOBIB IS HAJAHHSA HOMEHKJIATYPH ITOCJIYT
HACEJIEHHIO

B cmammi pozensoaemuvcsa npobnrema HadauHs po3uuperoi HOMEeHKIamypu meiekoOMyHIiKayiiuHux
NOCTY2 HACENeHHIO ) OeNPECUBHUX Pe2iOHAX Ma Y pe2ioHax 3 HU3bKOW WilbHicmio HaceneHHs. Ha
OCHOGI aHANI3Y ICHYIOYOI IHPACMPYKMYPU MEAeKOMYHIKAYIIHUX Mepedic ma meleKOMYHIKayiliHo20
0071a0HANHS MA 3 YPAXYBAHHAM MICYEBUX YMO8 OOIPYHIMOBYIOMbCS OCHOBU NOOYO08U MAMEMAMUYHOT
MoOdeni 015 UOOPY MeneKOMYHIKAYIUHUX 3ac00i8.

Homenkiatypa TelneKOMYHIKaliHHUX MOCTYT HACCIICHHIO BU3HAYAETHCS:
- TeXHIYHMMH MOXIIMBOCTSIMH ICHYIOUHX MEPEXK 3B 53Ky BCEYKPAiHCHKHX ONEPaTOPiB,;
- MOJJIMBOCTSIMH HOBOTO OOJIQJIHAHHS, IO MOXXE BUKOPUCTOBYBATHCS JJIsl HaJaHHS
PO3MIMPEHOT HOMEHKJIATYPH MTOCITYT;
- pI3HOMaHITHUMH HaA0yq0BaMH HaJ iICHYIOUMMH MOCITyraMu, sIKi BIPOBA/IKYE ONEpaTop
JUTst 301TBIIICHHS IPUBAOIMBOCTI CBOET MEPEXKI.
3rigHo 3akony Ykpainu «IIpo TenmexkomyHikaiii» omepaTop 3B‘SI3Ky Ma€ BCTAHOBIIIOBATH
HOMCHKJIATYPY TIOCTYT Ha CBIM PO3CYA Ta BUXOASYM 3 TEXHIYHOI MOMKIMBOCTI BHKOPHUCTAHOTO
obnanHanHs. B Tabi1. 1 HaBeAeHU mepetik TeIeKOMYHIKAI[IHHUX OCITyT HaceaeHH o [1].

Taomums 1
[Nepenik TenekoOMyHIKaiHHUX TOCIYT HACEIIEHHIO
Tun ITocnyru
baszosuit dikcoBaHmil Tene)OHHNUN 3B SI30K, CIYKOH EKCTPEHOT0 BUKIUKY
Posmmpenuit be3npoToBuii TenepoHHUI 3B 30K, CiIy)k0a KOPOTKUX Ta

MYJIbTUMEAINHUX MOBIAOMIIEHb, APOTOBUM Ta O€3pOTOBUH TOCTYI
no mepexi [Hrepuer, IP-panio Ta TenebaueHHs, Bi1e03B A30K,
€JIEKTPOHHA IOIIITa, 1HIII CEPBICH, L0 IPYHTYIOTHCSI HA MEPEXKI
Iarepuer (1CQ, 3aBaHTaXE€HHS MENOIiii, MATIOHKIB TOIIIO),
MDKMICBKHMI Ta MDKHAPOJIHUH TeseOHHMM 3B 130K, POYMIHT Ta IH.

Habip mocnyr, Ha KMl MOXHa MPOTHO3YBAaTH MOMUT y HACEJIEHOMY IYHKTY, 3aJ€KUTh BiJl
KUTBKOCTI HOTO0 MEINIKaHIIB. 3TiHO ICHYIOUUM METOJWKAaM BiJHECEHHS [0 JENPEeCHBHUX
TEPUTOPIM, 10 HUX MOXYTh HaJleXaTH SK 00JacTi, palOHM, TaK 1 OKpeMi HaceleHl MYHKTH.
OCKiNbKM y BEMKHUX MicTaxX TeJIeKOMYHiKaliiiHa iHQpacTpyKTypa po3BHHEHa 3HAYHO Kpalle y
MOPIBHSIHHI 3 MaJlUMH, aKTyaJlbHAM Ta COLIaIbHO 3HAYUMUM € PO3BUTOK OOCIyrOBYBaHHS
HACEJICHHS B MICTax Ta ceNuInax 3 KuipkicTio HacenaeHHs 10 200 - 300 tuc. gou.

3a yMOBH, 1110 Y HACEJIEHUX MYHKTaX 3 KUIbKiCTI0O MemKkaHIiB MeHie 1000 yoi. nepeBaxHa
OUTBIIICTE CTAHOBIATH JIIOAM TOXMJIOTO BIKy, TONUT Ha PO3LIMPEHY HOMEHKIATYPY
TEJIEKOMYHIKALIMHUX TMOCIYyr nepeadadaeTbcs HE3HAUHUM. Y HACENIEHUX MYHKTaX 3 KUIBKICTIO
MemkaHIiB Ounbire 1000 4o, BiICOTOK MOJIOJOTO HACEIEHHS 3pOCTaE MaiKe B eKCIIOHEHIIIabHIN
3ajekHOCTi. TOMy BHKOPHCTAaHHSI TaKUX IOCIYT SK JOCTYN A0 Mepexi [HTepHeT, elekTpoHHa
MoImTa 1 T. JI. 3HAaYHO MEPEeBHIye€ BUKOPUCTAHHS IIMX MOCIYI y MEHIIMX HACEeNeHHMX MyHKTax. 3
ypaxyBaHHSM HaBEJACHOIO JOLUIbHO KJIacu(iKyBaTH HaceseH! MyHKTH Ha KaTeropii moA0 MOnuTy
Ha TEJIEKOMYHIKallilHi TOCITyTH.

Krnacudikairist mpoBOIUTECS 32 KPUTEPIEM OJTHOPITHOCTI KiJTBKOCTI Q0OHEHTIB Ta HEOOX1THUX
MOKa3HHKIB Mepesxi. Pe3ynbTaTu oty HaBeieHi y Taba. 2.



Taommrs 2
IToxin HaceneHUX IMyHKTIB HAa KaTeropii 3a KITbKICTIO HACEICHHS

No xareropii Hac. nynktu KinpkicTh HaceneHHs, 40JI.
1 Mani cena 100 — 1 Tuc.
2 Cenuiia 1 Tuc. — 5 Tuc.
3 Mani micTa 5 tuc. - 10 Tuc.
4 Micra 10 Tuc. — 30 Tuc.
5 Benuki micta Binpmre 30 tuc.

st moOymoBM MaTeMaTHYHOI MOJIEII PaIliOHAIBHOTO BUOOPY TEIEKOMYHIKAIIHHUX 3ac00iB
JUI HaJlaHHS TIOCITYT HACEJIEHHIO HEOOXIHO CTBOPUTH 0a3zy MaHHX 3 iH(POpPMALi€o Npo iCHYyIUy
TEIEKOMYHIKAIiiHy 1HQPACTPYKTYypy B TOMY 4YHM IHIIOMY HAaceJIeHOMY NYHKTi. OCKUIbKH
HEMOXIJIMBO OXOIMHUTH 0a3010 JaHWX BCi HACEJIEHI MYHKTH JUIS KOXKHOI KaTreropii JOIiIbHO BBECTH

MHOXHHY THUIIOBMX BHIAjKiB indpacTpykrypu T = {le T ,...,qu}, ne k- Homep kareropii; (-
KiIbKiCTh THMMOBMX BMMAAKiB. KOoXeH 3 eJeMEeHTiB MHOKHHH T,y CBOIO Yepry € MHOXHHOIO

TenekoMyHikaiiinux 3aco6is T, = {tikl,ti"2 ,...,ti';} , I S - KUIbKICTh TeIeKOMYHIKalliiHUX 3ac00iB y

| -OMy BHIMAKy iHQPACTPYKTYPH IS HACEICHOTO MYHKTY Kareropii K .

BAT «Ykprenexkom» Bonofie moHaa 95% ycix TenekoMyHIKalliiHuX 3aco0iB kpainu. Tomy
JIOTIYHO PO3IOYATH CTBOPEHHS 0a3M JaHWX 3 aHAi3y iICHYIOHUOTO OOJIaJHAHHS Ta MaricTpaJbHUX
miHiA nepenaui wiei xommanii. 3a nmanumu BAT «Ykprenekom» MoOKHA 3pOOMTH HACTYMHI
BHCHOBKH II0JI0 iCHYIOYO1 iHPPACTPyKTYpH NEPBUHHUX JIiHINA:

- Y KOXXHOMY pPallOHHOMY LEHTPi € BOJOKOHHO-ONTHUYHI JiHII 3B‘fA3KYy, AKI CIOJY4YaroTh
pafoHHMIA EHTP 3 MariCTpaIbHUMH TEICKOMYHIKAIHHUMHI MEPEKaMHU;

- 3a BuHATKOM AP Kpum y micTax 3 MEHIIOI KITBKICTIO HAaceleHHs HDXK Kareropis 5,
iH(pacTpyKTypa [Uisi HaJaHHS pPO3IIMPEHOI HOMEHKJIATypH TENEKOMYHIKAIMHUX TMOCIYyT
HACEeJICHHIO ¢1a0K0 pO3BUHEHA.

Ha puc. 1 HaBeneHi OCHOBHI TEXHOJIOTII Ta 3aco0H, 10 MOXYTh BUKOPHUCTOBYBAaTHUCS Y
JETIPECUBHUX PETiOHAX Ta pallOHaX 3 HU3bKOIO IIIJIBHICTIO HACETICHHS.

AHani3 omeparopiB, fKi HaJalOTh MOCIYrd O0€3ApOTOBOro Tele(OHHOTO 3B‘A3KY a TaKOXK
0e3ApOTOBOTO JOCTYMy 10 Mepexi [HTepHer Ha obnanHanHi 2-G Ta 2.5-G MOKONIHHS CBIAYUTH,
1[0 SIKICTh IMX IMOCTYr OUTBIIOI YaCTUHOK He3anoBUIbHA. OmeparopiB, IO HANAOTh MOCIYTH
IIMPOKOCMYTOBOT'0 Ta MIBUIKICHOTO AOCTYILY /10 Mepexi [HTepHeT, MPakKTUYHO HEMAE.

MarictpanbHi JiHIi 3B‘A3Ky NpOBEAEHI IO Maike BCiX pailoHHuUX LeHTpiB. [IpobGiema
«OCTAaHHBOI MUJII» 3AJUILAETHCS HEBUPILIEHOIO.

VY BIIMOBIAHOCTI 3 TEXHOJIOTISIMU Ha puc. 1 moTpiOHO cTBOpUTH 0a3y AaHUX 3 MapamMeTpami 1
XapaKTepUCTUKAMU  TENEeKOMYHIKAIlIfHUX  3aco0iB, 110 BKJIIOYAE TaKOX  1HpOpMaIlio
€KOHOMIYHOTO XapakTepy, a caMe: BapTiCTh OOJaJHaHHS, BApPTICTh OyAIBETbHO-MOHTAXHUX Ta
HAJIaro/KyBaJIbHUX POOIT, TEPMIHU PO3TOPTAHHS.

Penned miceBocti (ropu, nepearip‘s, piBHUHA TOIIO) Ta 3a0y10Ba TEPUTOPIi y BENUKIN Mipi
BIUIMBAIOTh HAa MOXJIMBICTH UM HEMOXKJIHMBICTb BUKOPUCTAHHS TOTO UM I1HIIOTO OOJIaHAHHS.
VYpbaniuna 3a0y10Ba MOTIPIIyE TOMUPEHHS PAIiOXBUIIb, 10 IMiIBUIYE JONUIbHICTh MPOKIIATaHHS
Ka0eNpHUX JiHIA. Y CUIbChKIM Ta PIBHUHHIN MICLIEBOCTI BTPATH Ta CIIOTBOPEHHS CUTHAJIIB ITiJ] Yac
MOIIMPEHHSI PalloXBWJIb MEHIII. YMOBU MOUIMPEHHS PaJloXBUJIb OyJeMO XapaKTepu3yBaTH 3a
JOMIOMOTOI0 MHOXXHMHU Y = {yl,yz,...,yn}, a XapakTep 3a0yaoBu - Z = {21,22 ,...,23}. TunoBumu €

BUMA/IKK, KOJIU pajioTpaca MPOXOJUTh HAJA AUISHKAMHU 3 PI3HUM XapakTepoM 3a0ymoBu. I[lpu
[bOMY BTPATH IiJ] 4ac MOLIUPEHHS PalioXBHIIb

J
L:Z;Lj(yj,zj,Aj,f,rj),
j=

nie A, - IapaMeTpU aHTEHHHMX CHCTEM 3 BUCOTaMHU TIiBiCY BKIOUHO; f - wacTora panioxsuis, ;-

MPOTSDKHICTE | -01 JUISHKH PaaioTPacH.



IcHyroua iHbpacTpyKkTypa
1 I

MaricTpansHi TexHonorii "OcTaHHA muna”

CTiNLHUKCBKIA 3B'A30K
Bon3 2-1a2,5-G

CTiNbHUKOBWIA 3B'A30K

PapiopeneiHi craHuii

LUKMpoKOCMYTOBHA
aocTyn

PanioTexHonori

CynyTHUKOBI CUCTBMK

CynyTHUKOBI CHCTOMHK

BON3

ADSL

LpoToRi CUCTEMU

Puc. 1. TenexomyHikamiiiHi 3acO0H Ta PaliOTEXHOIOTIT

3a cBOIM 3MiCTOM 3aBAaHHs MOOYJO0BH MaTeMaTUYHOI MOJIeNi BUOOPY TeIeKOMYyHIKaI[iTHIX
3aco0iB JJIs1 HaJTaHHS PO3IIMPEHOI HOMEHKJIATYPH TOCIYT HACETICHHIO MOJISITAae Y HACTYITHOMY:

- NOLIYKY BIANOBIAHUX BUXIJHHMX JaHUX, @ CaM€ — MHOXKUHH JIaHUX PO TEJIEKOMY-
HiKamiiiny ingpacTpykTypy T, HOMEHKIATYpH Ta SKOCTi IOCIYT, HPOTHO30BaHYy KilbKiCTh
aOOHEHTIB, CEpPEelHI0 MIBUAKICTH JOCTYNy A0 Mepexi IHTepHeT Ta cepenHid Tpadik Mepexi
[aTepHeT Ha OIHOTO abOHEHTA, YMOBU MOLMIMPEHHS PaIiOXBUIIb Y; Ta Xapakrep 3a0yn0Bu Z;;

- MOILYK cepesl MHOXKUHU M TelneKkoMyHIKallliHUX 3ac001B €J1€MEHTIB, sIKi O pa3oM 3
ICHYI04O0I0 1HPPACTPYKTYPOIO YTBOPHIIH MHO>KMHH 3ac00iB

ml m2 ms
A= Al(Tik,UMj ),Az(Tik,UMj ),...,AS(Tik,UMj) , 10 3a0e3nevyBaiy HaJaHHsS MOCIYT i3
= j=1 j=1

3aJ]aHOIO AKICTIO;

- TIEpEBIPLI  €NEMEHTIB MHOKHHH A ;Ha eleKTpoMarHitHy cymicaicte (EMC) 3
IHIIMMHU PaJi0eIeKTPOHHUMHU 3aco0amu, 0 (PyHKIIOHYIOTh Y BKa3aHOMY YaCTOTHOMY Jiara3oHi;

- OLIIHIIl TOKa3HUKIB 1HBECTHIIMHUX MPOEKTIB IIOJO BIPOBAIKEHHS BapiaHTIB
TEJIEKOMYHIKalIHUX 3ac00iB A Ta BIAOIp HAWKPAIIMX 3 HHX.

BaxnuBoro 4YacTMHOI MaTeMaTHYHOI MoJeni € OJOK TMOIIYKY  BiAMOBITHOCTI
TEJIEKOMYHIKAIIHUX 3aC00iB A | 3a/JaHUM [1apaMeTpaM TEICKOMYHIKal[iHHOT MEPEKi Ta MICIIEBUM

ymoBaM. [Toka3HUK BIAMOBITHOCTI MOXHA TIPEICTABUTH Y BUTJISIII
v'=f(uv,..v), 1)

mi

7€ U;- TOKa3HWUK BIANOBIAHOCTI HAaOOpy TEIEKOMYHIKALIHHUX 3aco0iB UM ; TeBHIil yMOBI,
j=1

HaNpUKIaJl, TEeIeKOMYHIKaIiiHINA 1HPacTPyKTypi A7 3a0e3MeUeHHs 3aJaH0i KIJTbKOCTI a0OHEHTIB

MOCIyraMiu 3 HEOOXIJHMM pIBHEM SKOCTI, YMOBI TOKPUTTS IOJIEM pPaTiOTEXHOJIOTIi 3aJaHoi

TepuTopii (BTpaTH MiJ yac TOUIMPEHHS PAAlOXBHIb 3 YpaxyBaHHSAM penbe]y MICHEBOCTI Ta

XapakTepy 3a0yI0BH, J1ara3oHy XBWIb, mapameTpiB PE3), MoXIMBOCTI npokIagaHHs BOJIOKOHHO-

ONITUYHUX JiHIN 3B 53Ky, TomI0. [Toka3HUKN U; MOXKXYTh IpuiiMaTH 3Ha4eHHs Big 0 10 1.



YV pesymbTaTi OTPHMAeMO MHOXKHHY Koe(illieHTiB BimmoBimHOCTI ©', 3HAYEHHSA SKHX
XapaKTepu3yIOTh TEXHIYHUN piBeHb HAOOPIB TEIEKOMYHIKAIiHUX 3ac00iB. SIK 3a3HaueHO BHIE
KO)KHUU BapiaHT Jaii nepeBipsierbes 3a kpurepiem EMC. Bapiantu, sKi 3aUIITAIKACS, TOTPEOYIOThH
OLIIHKHU 32 KPUTEPIEM €KOHOMIYHOT e()eKTUBHOCTI. BUKOPUCTOBYIOThCS MOKA3HUKH 1HBECTUIIITHUX
IPOEKTiB, 3HAUYEHHS SKUX MO)KHA IIPOTHO3YBAaTH Ha MEpeAiHBECTULIIiHOMY eTami. HeBu3HaueHicTh
IOJ0 BUXIJHUX JAHUX MOKHA TOJOJAaTH HUIAXOM EKCHEPTHOI'O OMHMTYBaHHS Ta 3aCTOCYBaHHS
MaTEeMaTUYHOTO arapaTy HeYiTKMX MHOYKHH Ta HEYITKOI JIOTIKH.

VY3aranpHeHa CTPYKTypa MaTeMaTHYHOI MOJIeIi IPeCTaBIeHa Ha pHcC. 2.
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Puc. 2. CtpykTypHa cxemMa MaTeMaTHYHOI MOJIEII ISl BUOOPY TEIEKOMYHIKAI[IMHUX TEXHOJOTIT IS
HaIaHHS PO3IIHUPEHOT HOMEHKIIATYPH MOCIYT HACCICHHIO

Jlo OnmoKy BUXITHUX HAaHUX, PHC.2, 3aHOCHUTHCS I1H(OPMALis IO MICTUTH TeorpadiuHe
MOJIOXKEHHS TePUTOPIi, KUIBKICTh HACEIEHHS, OOCSAT Ta SKICTh TeleKOMYHIKaIiHHUX TOCIYT, penbed
MicCIIeBOCTi, 3a0y10Ba, TOMIO.

baza nanux, sfka MICTUTh TaKTUKO-TE€XHIYHI XapaKTePUCTUKH OO0JIaTHAHHS 1CHYIOYOL
TeleKOMYHIKaliiHOi 1H(ppacTpykTypu, no3HaueHa sik «bJl TT/ iudpactpykrypu». «bJ| TT/
3aco0iB» — 0a3a JaHUX, fKa MICTUTh IAapaMeTpH, XapaKTepUCTUKU Ta IHII JaHl Hpo
TeJIeKOMYHIKalllifHiI 3aco0M, sKi MoOXkHa BUKopucTaTH. [lapameTrpu TenekoMyHIKaIiiiHOI Mepexi,
SKY HEOOX1JHO CTBOPUTH, BU3HAYAIOTHCS 32 BXITHUMHU JAaHUMH Y OJIOII 3 OJJHOMMEHHOIO Ha3BOIO.

MaremaTrn4Ha MOJIEITb MICTHTB II€BHY KUIbKICTh NapaneabHuX KaHamiB (& —&;,..., Z, —Z,) Y

SKUX TIepeBIpseThCa  BiANMoBigHICTE oOmaaHanHs 3 «bJl TTJ 3aco6iB» Ta icHyro4oi
1HpPaCTPyKTYpH BU3HAYEHUM IOKa3HUKAaM MEpEXi Ta MICLIEBUM yMoBaM, y ToMy yrciai EMC.

VYV Onomi a”anmizy 3Ha4eHb KOE(DIIIEHTIB BIJAMOBIIHOCTI MPOBOJMUTHCS OIIHKA TMOKAa3HUKIB
BIJIMIOBITHOCTI TeNEKOMYHIKAI[IfHOTO O0JIaiHaHHS 33aJaHUM yMOBaM. Y pe3yJsbTaTi NMpUiiMaeThCs
pIIIEHHS  I[I0JI0 MOXJIMBOCTI UYMW  HEMOXJIMBOCTI  BUKOPUCTAHHS TOrMO YW  IHILIOTO
TeJIEKOMYHIKalifHOro 001aJHAaHHA Y 33JJaHUX YMOBaxX Ha KOHKPETHill Tepuropii.

OniHka TMOKa3HMKIB I1HBECTULIWHUX TMPOEKTIB MPOBOJUTHCS MAJIsi KOXKHOTO BiiOpaHOTrO
BapiaHTy MOOYIOBH TEIEKOMYHIKALIHHOT MEpPeXi 3 METOIO MOJJANIBIION0 BUOOPY KpaIMX BapiaHTIB
1 IpeCTaBJIEHHS iX 0co01, 1110 MpUiMae pilIeHHS PO 1HBECTYBAHHS.

BucHoBku
Po3rnsiHyro OCHOBM MOOYZOBM MaTeMaTW4YHOI MOJeNi BUOOpPY TeleKOMYHIKalliiHUX
TEXHOJIOTIH JIJIsl HaJJaHHS PO3IIUPEHOI HOMEHKIIATypu TEJIEKOMYHIKAI[IHHUX MOCIYT HACEICHHIO Y
JIETIPECUBHUX PETiOHAX Ta pallOHAX 3 HU3bKOIO IIIJIBHICTIO HACEJICHHS.
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[TpaBus HamaHHS Ta BUKOPUCTAHHS TEIEKOMYHIKAIIHHUX TTOCIYT.
The article is devoted to the provisioning of extended list of telecommunication service to the people of
the depressive regions and regions with low density of population. On the basis of analysis of
telecommunication infrastructure and equipment, taking into account local conditions the fundamentals
of mathematical model for choice of telecommunication facilities is grounded.






