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Annomayua. B nacmoswee epems Koauiecmeo 6ecnpogoOHbIX YIUUHbIX cemell Pe3Ko Gblpocio, Ymo npuee-
710 K 603HUKHOBEHUIO 83auUMHbIX paduonomex. [[envio naue2o ucciedo8anus a6aaemcsi NOUCK PetteHUst OAHHOL
npooIemMbl IKCNEPUMEHMAlbHbIM nymem. Agmopamiu blbpan mMemood MUHUMU3AYUL ROMEPb MOWHOCMU HeCy-
weti BOIHBI 3a CYem AsmoMamuyecko2o 6bl00pa ONMUMAaIbLH020 ouanaszona eewjanus bazosvix cmanyuti. Ilpeo-
JLOJNCEH YCOBEPULEHCMBOGANHHBLI ANCOPUMM HPOSPAMMHO20 PEUICHUS ROCMABICHHOU 3A0aYLL.

Kniwoueewie cnoga: Humepnem, yauunvie cemu, Wi-Fi, paouonomexu.

[TpoGnemb!l mpenocTaBleHHs HAAEKHOTO, Kaue-
CTBEHHOI'O JIOCTYNA K CeTH MIHTepHeT KIMeHTaM, JKUBY-
MM B 4AaCTHOM CEKTOpPE M MallO3TAXKHBIX 3aCTPOKax,
JI0 HACTOSILLIETO BPEMEHH He PELLeHbl U OCTAKOTCS aKTy-
aNbHBIMH JUIl TOPOZOB, TZ€ JOJA TaKUX TEPPHTOpPHUi
npespimaet 1/3 [1]. IIpoGaeMbl 00yCIOBIEHB HECKOb-
KHMH KITIOUEBBIMH (DaKTOPaMH:

—  ONepaTophl COTOBOH CBSA3M pe/IK0 MOTyT odec-
MeYNTh KPYIJIOCYTOYHO CTAOMIBHBIA KaHAl JOCTyHa K
WHTepHETY HAa CKOpPOCTH, MPH KOTOpOil pabota B ceTH
MOXKeT cuuTarhesl 3PPEeKTHBHON (MO HAIIUM JaHHBIM
BbIle 2 MOuT/cek);

—  KOJIMYECTBO BCEBO3MOXKHBIX OOJBIIMX M MaJbIX
OecrpOBOAHBIX YIMYHBIX CETeH MOCTOSHHO YBETMYHBA-
€TCsl, YTO NMPHUBOANT K BOZHUKHOBEHHIO B3aHMHBIX Pa-
JHOTIOMEX.

Takas cuTyauus xapakTepHa JUii 1:000TO ropoza
Poccun, npuvemM uem OOMBIIE TOPOJT, TEM 3TH POOIEMBI
fonee spko BeIpaxkensl. Tak, B 1. Kemeposo Ha 2015 roa
MOJKHO BBIIEJIMTH TPM HauOoliee 3HAYHMBIX «UIPOKa»
Ha PBIHKE TpeIoCTaBIeH s yCIyr qoctyna k Hurepraery
B YaCTHOM M MaJIOTa)KHOM JKHIIOM cekTope [2] —
Skymax, Gigamax, Wi-Te. 1 310 TonbK0 ofuiansHbie
orepaTopbl HecrpoBOZHOTO A0CTyna K ceTu MHTepHer,
Ha caMoM e jelle OeclpoBOJHBIX ceTelf B ropoje ro-
pa3go Oonpiie. ITO OOBACHACTCA HAIUYUEM CKPBITBIX
YACTHBIX, BEJJOMCTBEHHBIX CETCH, COOCTBEHHUKH KOTO-
pBIX TIpOBaiiiepaMH He SBIAIOTCSA, HO PaIHOTIOMEXH
CO3/AIOT.

Crnenyer OTMETHTB, YTO B CTpaHE CYIIECTBYET CIie-
UHaNbHAS WHCIEKIUS 10 pPAJHOHAI30pY, KOTOpast
JoKHA oDecneyHBaTh YMCTOTY paaModpupa. OaHako
PEIINTh ATY 3a/a4y Ha CTO MPOIEHTOB OYEHb CIIOKHO, H
00BACHSAETCS 3TO HECKOJIBKHMH NPUYHHAMU:

— obopymoBaHme sl CO3JaHHMsA TNPOCTEHIINX
OecIpOBOAHBIX CeTeil ¢ KaXK/IbIM TO/IOM CTAHOBHTCS BCE
Oornee TOCTYNHBIM, HAXOIACH B CBOOOIHOI Npoaaske;

—  HCTONB30BAaTh €r0 MOXKET 000 Kenaromumii,
HE Hapyllas MpH 3TOM 3aKOHO/IATENIbCTRA,;

— MHOTHE JOMAIIHHE TOYKH AOCTYMAa CIOCOOHBI
o0ecrieyuBaTh YCTOHYUBYIO 30HY IPHEMA PaHOCHTHAIA

HE TOJIBKO B JJAHHOM MOMEILEHHH, HO H HAa PACCTOAHHH
0 100 M, ecni TOYKY JOCTYIA YCTAHOBHTD, K TIPUMEPY,
HA MOJIOKOHHHK.

Takum oOpazom, Ha mnpakTuke (YHKUMH pajHo-
HAJ30PHOM MHCTIEKUMH (aKTHYECKH CBOJATCA K 00pa-
0oTKe kan00, NOCTYNAIOIIUX OT IPaXKAaH H3 palioHOB
ropojia, Tic KadecTBO PajHOCBA3H HE TO3BOJIET HOp-
MaITbHO AKCILTYaTHPOBATh TEJIEBH30D, COTOBBIH TeneoH
i paanonpueMHuk. HHoraa takue obpamenns ucxo-
JUT OT CaMHX ONEPATOPOB PAJMOCTAHLMIA MM COTOBBIX
OTepaTopOB, OJTHAKO W UM MHCTIEKI[HSI HUYEM TIOMOYb He
MOJKET, W Yallle BCEro pelicHue TeXHHUECKHX MpodieM
1o 00ecreyeH 0 YCTOHYUBOH 30HBI TOKPBITHS JIOKHTCS
Ha [UICYH CaMHX ONepaTopoB OECHIPOBOAHBIX CETEH.

Ckna/ibIBacTCS HEYTCIHINTENbHASL, HO BIOJHE 00B-
SICHMMAs! KapTHHA — yeM Oolbllie 6a30BBIX CTAHIIHH pa3-
JIMYHBIX OINEpaTOPOB CBA3M COCPEJOTOYMEHO B JAaHHOH
MECTHOCTH, TeM Ooinblie 1nomex OyAeT HCTBIThIBATH
KaKJasg M3 HUX BO BpEMsl IIpHeMa-Niepeiiayd TaHHBIX.
MHoroneTHss MpakTHKa 60pbOBI ¢ TOMeXamMH B 1U(po-
BBIX CETAX Mepeiaud JaHHBIX BO MHOTOM ObLTa MOCTpO-
€Ha Ha TCOPHH, 3aUMCTBOBAHHOH M3 HCTOPHH Pa3BHTHS
aHAJIOroBLIX pajanoceTeit cepenunnl 20-ro Bexa. [Toato-
MY 3[1€Ch Mbl HE PaCCMaTpHBAEM arpecCUBHbBIC CIIOCOOBI
OoprOBI ¢ IOMEXaMH st yIu4HBIX cereit Wi-Fi, koro-
phle OCHOBaHBI HA [UIYIIEHHH CUTHANIA KOHKYPHPYOLINX
0a30BbIX CTAaHLMH.

YroObI nepeiiTy K onucaHuio 0ojee IUBHIN30BAH-
HBIX METOJIOB OOPLOBI C PajMONOMEXaMK CHEAYET Ipu-
BECTH KPaTKyl HHPOPMAIHIO O CYTH (PH3HYECKHX SB-
JICHHH, TaK WIM WMHAYe HMMEIOLIMX OTHOLIEHHE K pac-
cMaTpuBacMbIM 1poOieMam. M3BecTHO, YTO BOJHBI C
OJIMHAKOBOH uactoTod uHTephepupyot. MuTtepdepen-
I[1s1 BHOCHUT MOMEXH B PacnpOCTPaHEHHE BOJIHBI, 0cnad-
JISET M MCK&KAeT ee. ITO CHpaBeiiMBO A JHOOBIX
BOJIH, B TOM YHCJIE JI€XKAIHX B PaJHOHANa30He, KOTO-
poiii ucnons3yercs Wi-Fi cersimu. Bonee toro, uxtep-
(hepeHIIHsS MOJKET BO3HHKATD ISl BOJH C OIM3KMMH WITH
KpaTHBIMH 4acToTamH. [locneaHue HOCAT Ha3BaHHE
rapmonukd. CrenoatensHo, Bo H3beskanne uHTEpde-
PEHLMM YacTOTY CHrHala 0a30BOH CTAHLMK HY)KHO BbI-
Oupath Takoi, 4yToObl OHa Kak MHHMMYM Ha 11 MI'n
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Puc.1. Pacnpedenenue cmandapmuuix kanaroe Wi-Fi duanazona 2,5 I'l'y no vacmomam

OTJIMYaNach OT YacTOThl CHI'HAJlA KOHKypHpyloueii 6a-
30BOH CTaHIHMH, IIOCKOJILKY B 9TOM ClIy4yae XOTs Obl Mo-
JIOBHHA TIOJIOCHI TIPOTTYCKAHMS MOMET OCTAThCsl CBOOOI-
HOH OT mepexprITs (pHuc.1).

Heo0xoaumo, uTo0bI BeIOpaHHAs 4acTOTA HE SBJIS-
JlaCh KaKk MHHUMYM BTOPOH MJIM TPETbEH rapMOHHMKOH
CHTHANA KOHKYpPHpPYIOIEH cTaHiu. TakuM o6pa3om,
OCHOBHOI1 1 Hanbonee JeHCTBEHHBII METOJ| YITy4IIeHHS]
cBa3H B ceTax Wi-Fi 1 um monoGHBIX — BRIOOp OmTH-
MaJIbHOH 4acTOTHI BelaHus (4acTOTHOro kaHana) 6azo-
BBIX CTAHIIMII B MpeJenax He JHLEH3UPYEMOro 4acToT-
Horo cnextpa [3]. B Teopuu 3T0 Tak, HO Ha MPaAKTUKE
JIAJIEKO HE BCE TaK MPOCTO, KAaK KayKeTcsl Ha NepBbIil
B3rNIAA, U BOT mouyemy. OcHOBHble NpoOJEMBI 37€Ch
KPOIOTCS B CIIEAYIOLIEM:

— w3 puc. 1 cneayet, uto kaHanos Beero 14 (14-i
KaHal JIOCTYIEH TOJIbKO B YCTPOHCTBaX ¢ SMOHCKOIi
npowuBKoid, B Poccun OOJBIIHHCTBO YCTPOWCTB Ha
TaKOH 4acTOTe paboTaTh HE MOTYT);

—  wuctouyHukoB Wi-Fi B JFOGOM MHOTO3T2XKHOM
JIOME Ha CEeTOIHALIHMI neHp ropasao Gombiue 13-tH, a
3HAYUT, HHTepdepeHLrs Hen30exHa,

— B IOHMCKax Hanbojee KauecTBCHHOI CBA3HM Blia-
JICNTBIIBI TOYEK JIOCTYNA HMEIOT BO3MOKHOCTh M3MEHSTh
YacTOTy CHI'HAJIA CBOUX YCTPOMCTB, UTO BIICYET H3MEHe-
HHE PaIn0-00CTAHOBKH BO BCEM OKpYKaroIieM sdupe;

—  €CIIM yJaeTcsl HAaliTH OTHOCHUTEIBLHO CBOOOAHYIO
4acTOTy, TO Yepe3 KaKoe-TO BpeMs H Ha Hell KadecTBO
CBSI3H MOKET YXYALIHTBCS.

ITpumepHOE cocTOsHME paanod(pHupa B AMANa30HE
Wi-Fi 2,5 I'Tn, uncno Touek J0CTyna M CTeNeHb HHTEp-
(hepeHITIH MOKHO OIIEHUTh HA OCHOBaHHHU PHC. 2.

MEI BHOMM B DaHHOH Touke |4 MCTOYHHKOB CHTHa-
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7a, 13 HUX 13 Mcnone3yloT mupuHy KaHana 22 M,
oxHa — «MetaGeek QA _1» McHosb3yer IHPUHHY KaHa-
na B 44 MI'y, Tem caMeiM HHTepdepHpyst ¢ BOCEMBIO
KOHKYPHPYIOIIHMH TOYKaMHu nocTyna. OcTanbHbie TOU-
K{ J0CTya UHTEPQEPHPYIOT C YeTBIPbMS-IATHEIO KOH-
KYPHPYIOLIHMH.

MHoTHe TPOM3BOIUTENH O00PYIOBAHUS IS YITHY-
HbIX cerelt Wi-Fi nonumator sty npoGiemy u npejia-
ral0T HEKOTOPBIC PEIICHHS, CMOCOOHBIE YaCTHYHO
YAY4IIUTb CUTyaruio. Tak, HanpHMep, HEeKOTOpbIe Mpo-
H3BOAMTENN HA CBOMX TOYKAX JOCTyNa B AuanasoHe 2,5
I'Tu genaror ue 13 unu 14 xananos, a bonee 30. Bonee
Toro, Juisi yaoOcTBa oreparopa 0a30BOil CTaHIMH BO
MHOTHX YCTPOHCTBaX €CThb BO3MOYKHOCTh aBTOMaTH4e-
CKOT0 BHIOOpA HAWIYYILEro 4acTOTHOro kanaaa. OmgHa-
KO, TIPAKTHKa HaOMOCHHUS 32 pabOTOH YIMUHBIX TOUEK
JIOCTyNa TMO0Ka3ana, 4To ITOPHTM aBTOMAaTHYECKOTO
BeI0Opa ONTHMAIBLHOTO KaHAjla HEeCOBEpIICHEH, 3ad4a-
CTYIO PYYHOH BBIOOp KaHana JaeT ropasio Jydlliue pe-
3yIbTaThL

Jlpyrue TpPOW3BOJAMTENM AKTHBHO IPOJIBHTAIOT
MPHHIMIHAIBHO HOBBIe auanazonbl Wi-Fi: 3,5 I'T, 5
ITu u 6 I'To. Besycnoero, naHHOE penieHue criocob-
CTBYET 00€CIEYEHHIO YHCTOTHI pagHod(upa, HO TOJILKO
BPEMEHHO, T0Ka 3T JHANAa30Hbl HCIOIB3YIOTCA MajbIM
nepeuHeM ycrpoiicTB. Kak TOJIbKO nMHENKa AaHHOTO
000pya0BaHUs PaCIIMPUTCS, M CTAHIAPTHI HAYHYT MOJ-
JIep’)KUBATBCS YCTPOICTBAMH Pa3IHYHBIX TPOH3BOIHTE-
JTieii, HOBBIE JTMAMA30HbI IOCTHTHET TA K€ Y4acTh, YTO U
auanazon 2,5 [,

Pe3onHO BO3HMKaeT BOMPOC: YTO NeNaTh B JaH-
HOH cutyaunu? OueBHIHO, YTO [TOCTOAHHO OTCIIEHKH-
BaTh, MPOBEPATH M BBHIOMpATh BPYYHYIO YaCTOTHBIC
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Puc. 2. Pacnpedenenue Wi-Fi - ucmounuxog no yacmomuuviM KaHAIaM.
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KaHaJlbl — 3aj1a4a HEBBIMOJIHUMASN, a 3HAYHT, HYXKEH
KaKo#-To OoJjiee COBEpLICHHBIH IPOrpaMMHBINH aaro-
PHMTM JIJIsl aBTOMATHYECKOTO BEIOOpa KaHasa.

Ipexge veM omucarh MpearacMoe aBTOPaMH
pelieHHe HeoOXOAUMO OINpeAeIUTh KPHTEPHH, 10
KOTOPBIM MO)KHO CYAUTH 00 OTHOCHTENBPHOM Kade-
cTBe OecnpoBOAHOTO KaHana. Tak, HampUMep, MHOTHE
M0JIb30BATEIN IPUMEHSIOT OHJIAHHOBBIH MPOCTEHIINHA
TECT CKOPOCTH 4epe3 caiitel http://www.speedtest.net,
http://2ip.rw/speed u apyrue. Bonee npoaBHHYThIE
MOJIB30BATENIN HM3MEpPAIOT BpeMms mepenaud Qaiina

JPYroMy y3i1y ri1o0anbHOil ceTu, 3Has pa3mep (aiina.
CumrTaercs, 4TO HMMEHHO 3TOT METOJ TIOKa3bIBaeT
CKOpOCTh npueMa/nepenaunt uHGopmanuu donee J0-
cToBepHO. ['eliMepbl 0COOEHHO MPHCTANBHO CIEIAT 32
BEJIMYMHON ping, KOTOPOil B CBOKI OuYepelb MOJIb3Y-
IOTCSl CETEeBbIE M CHCTEMHBIE aJMHHHCTPATOPBI MpPH
TECTHPOBAHUHM KaHaJa B JIOKANbHBIX ceTAX. Kazanock
ObI - ecTh BHIOOp M3 KPHTEPHEB, HO KaKOH MPHUrojeH
11 padotsl B yenouax Wi-Fi? Obopynosanue Touex
JIOCTyNa HAaKJIaJbIBAlOT CBOH OTrPAaHHYEHHS Ha ITOT
BBIOOp, IOTOMY YTO TOJBKO YacTh €ro I03BOJAET 3a-
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MEpPUTh CKOPOCTb OECIPOBOAHOTO KaHala B MPHBHIY-
HBIX HaM MOHT/ceK J0 KIMEHTCKOro YCTPOMCTBa H
obOparno. Ilpu 3TOM Takoe TECTUPOBAHHE MOXKET
ANUTBCS 10 | MHH Ha KaHam, 4To NpH OONBINIOM MX
KonudyecTBe OydeT NpHBOAWUTL K MOMOTHHTEIbHBIM
HArpy3KaM Ha [POrpaMMHYI0 H allapaTHYK 4acTb
6a30B0Oii cTaHIIMU. DTOT METO/] BPSAJ M MOIOHIET s
YacTOro H peryispHoro npumeneHus. OOpatuno Ha
ce0si BHUMaHHE TO, YTO [PAKTHYECKH BCE TOYKH JI0-
CTylla HMEIOT BO3MOXKHOCTH TpPOBEPATH KayecTBO
OecnpoBOHOH CBA3M C MOMOLIbIO BCTPOCHHOH YTH-
JUTHL ping. FIMEHHO Ha OCHOBE 3TOH YTMIMTBI M OC-
HOBAHO Mpe/UlaragMoe aBTOPaMH pelieHue.

CyTp ero 3akinouaercs B cieaywowmem. Heobxo-
IMMO CO3JaTh CEPBUCHYIO MpOrpaMmy, KoTopas Oy-
JeT aBTOMATHYECKH Yepe3 3aJaHHbIH NPOMEKYTOK
BPEMEHM TNPOBEPATh KaXK/bli YaCTOTHBIM KaHam ¢
MOMOILBI0 KOMAaH/bl ping 10 Kakoro-iu0o KIHEHT-
CKOTr0 yCTPOMCTBA, a 3aTeM BhIOMpATh W3 YHCIIA KaHa-
JIOB CaMblii ONTHMAJBHBIH, T.€. Y KOTOpOro ping Oy-
JeT HAMMCHBIIUM. ANTOPUTM MPOrpaMMBbl NPHBEICH

Ha puc.3.

Hns Gonpueil rHOKOCTH MPOrpamMMbl HIDKE HIPH-
BE/ICHHBIC BEITMUMHBI JOJIKHBI ObITh HACTPaMBaeMBbI-
MH, TO €CThb epeMeHHbIMH. K HHM clieyeT oTHecTH:

—  KOJIHYECTBO TECTHPYEMBIX KaHATIOB;

—  JUIHTENBHOCTb BBIJICPKKH A MOJAKIIOUSHUS
KIIMEHTCKHX YCTPOHCTB K TOYKE JI0CTYIA;

— KOJHYECTBO TECTOBBIX MOCBUIOK ping M HH-
TEpPBAJ MEKIY HUMU;

— IP-anpec TecTOBOro KJIMEHTA;

—  HHTepBaJ 3allycKa [IPOrpaMMBbl.

JlaHHas mporpaMMma yCcTaHaBIMBACTCA Ha OO0
ITK, umeronmii MpoBOAHYIO CBS3b C TOYKOH J0OCTyIa
(BO3MOXKHO Yepe3 MapLIpyTH3aTOp HIH CBHUTY) H MO-
ET MCIOIb30BAThCA A BbIOOpA ONTHMAJIBHOTO Ka-
HAla KaK YJIHYHBIX, TAK M JOMAIIHUX WIH O(QHCHBIX
Touek jocryna. Ha wamr B3rmsaj, naHHOe perieHue
MO3BOJIUT YIYYIIUThE KauecTBO OecHpOBOAHOH CBA3M
Wi-Fi-gnana3ona B ycJIOBHAX 3alIYMJIEHHOTO pagfo-

a¢wupa.
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Abstract. Currently, the number of wireless outdoor networks has increased dramatically, resulting in a mu-
tual interference The purpose of our research is to find a solution to this problem experimentally. The authors
chose the method of minimizing the power loss of the carrier wave by automatically selecting optimum range of
broadcasting base stations. It offers advanced software algorithm to solve this problem.
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