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PucyHok 1.
KapTa mapLwpyTa

Komnanna DMTEL ny6nukyer pe3ynbraThbl
OUepefHOro WUCCefoBaHUsl, KOTOpoe MNpoBeAeHO
Ha Tepputopun CTaBpOMOSbCKOro Kpas. Maclutab-
HOe unccnepoBaHMe MO3BOJIFET OLEHWUTb KayecTBO
YCNyr, NpepocTaBaseMblix aboHeHTaM B ropopax
CraBpononb, bynéHHOBCK, leoprmeBck, EcceHTyKu,
XenesHoBoack, Kucnosoack, JlepMoHTOB, MwuHe-
panbHble BOAbl, HEBUHHOMbICCK, lAaTUropck n Mu-
XaWNOBCK, @ TakXe Ha aBTOMOOW/IbHbIX OOporax,
coeguHaWmMxX 3T ropoga. KoMniekcHas oLueHka
M CPaBHEHME XapPaKTEPUCTUK KayecTBa YCNyr Mo-
61NbHOM CBA3W BbINOJIHEHbI B Nepuog ¢ 1no 16 nioHsa
2026 r. Ha MapLUpyTe OBLLEN MPOTAMKEHHOCTbIO OKO-
no 2082 kM (cM. puc. 1.

[na oueHKM pagnonoKpbITUA MCMNOMb3YHTCA NO-
KasaTenu, XapakTepwusylolime npefesibHble YypoB-
HW pagnoCuUrHana, LOCTaTOUHbIE O MOAKYEHNS
K cetn LTE n nonb3oBaHusa ycayramm MoOUIbHON
CBA3W. Ha ocHOBe Takux nokasaTesen paccuunTbl-
BAlOTCA eOuHble WUHTerpalbHble OLEHKK, KOTOopble
OTpaXKaltoT OTHOCUTEsbHbIE MO3ULMM OMepaTopoB
(PenTunHrin).

MToroBble OLEHKMN PagMONOKPbLITUA NpencTasie-
Hbl Ha gMarpaMme Ha puc. 2. EgnHble UTOroBble OLEH-
KW XapaKTepusyrT PagnonokpbiTe B TeXHOAOrnn
LTE. Bce eaonHbie UTOroBble OLEHKU HUXKE MaKCu-
ManbHOro 3HadeHus (1000 6annoB), UTO yKa3biBaeT
Ha HalMume B CeTU KaXKAoro ornepartopa hpakTopos,
HeraTMBHO BAMAIOLLKMX Ha PAAMOMNOKPbLITHE.
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B MpunoxeHnn 2 B Tabnuue 1 ana cnpaBky npu-
BOOATCH 3HAUYEHMSA OCHOBHbIX MOKa3aTeNemn, KoTopble
MCMOb3YOTCA NPU pacyeTe MHTEerpasbHbIX OLLEHOK.
KpaTkoe onncaHune TeEXHONOrMM pacyeta eAnHOM NH-
TerpasibHOM OLUeHKM NPUBOANTCA B MPUNoXKeHunn 3.

[Mpn nccnegoBaHUM KavyectBa MOOBUNBHOW CBA3M
paccunTbiBanMCh MoKasaTesnn, oTpa)kalollne Kade-
CTBO YC/yI B CETSX BeayLLUMX onepaTopoB NOOBUNK-
HoW paguoTenedoHHon cBasn PD: NMAO «Bbimnen-
Kom» (6unamn), MAO «MTCx» (MTC), MAO «Mera®oH»
(Mera®oH), OO0 «T2 Mobannx» (T2). B kauecTBe Be-
OYLLMX KPYMHeMLmMX onepaTopoB paccMaTpmMBatoTcA
ornepaTopbl, OKasblBaloLLME YCYTrM NMOABUNKHOM pa-
amotenedOHHOW CBA3U, MMetoLLMe MHDPACTPYKTYPY
0151 OKa3aHua ycnyr B 60obLUen YyacTu permnoHos PO
(6onee 50% pernoHoB) Mo gaHHbIM [My6ANYHOrO pe-
ecTpa MHMPACTPYKTYPbl CBA3M U TenepagnoBella-
HMa PO, okasbliBatoLme ycnyru 6e3 ncnosab3oBaHms
6u13HeCc-MoaeNmn BUPTYasbHbIX CeTen MNoaBMIKHOWM pa-
amnotenedOHHOW CBSA3M He MeHee YeM B Tpex CTaH-
pnaptax (2G, 3G, 4G) cornacHo PeecTpa nuueH3um
B 06/1aCTV CBA3MU, @ TaKXKe 3aHMMatoLMe JOMUHUPY-
foLLee MOJNTIOXKEHME Ha PbIHKE YCYr NMOABUMXXHOM pa-
anoTtenedoHHOW CBA3M Ha Tepputopun PO B cooT-
BETCTBUM C YacTbto 3 cTaTbn 5 DepgepanbHOro 3akoHa
oT 26.07.2006 N2 135-D3 «O 3almTe KOHKYPEHLNN»
cornacHo aHanmtmyeckmx otdyetoB POAC Poccumn
(https://fas.gov.ru/documents/687597, https://fas.
gov.ru/documents/688631 n nocnegytoLime).
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PucyHok 2.
PacnpepeneHme NTOroBbiX MHTErpasbHbIX OLLEHOK

6unaiiH Tul 998

® MTC Tul 974

® Merad®on [l kL5

® T2 Tul 999

Tul NokpeiTne

o k2

T2 onepexkaeT KOHKYPEHTOB N 3aHMMAaET MepBYIO
MO3ULIMIO PENTUHIA OLLEHOK PaaMOMOKPbITUSA.

.
z) @ 6unaiiH

BunauH cnepyet 3a T2 1 3aHUMaeT
BTOPYIO MO3ULIMIO PENTUHTA.

€ Mera®oH

Mera®oH yctynaeTt 6unanHy
M HAXOOUTCS Ha TPETben NO3ULIUN.

ON .

MTC oTcTaeT OT KOHKYPEHTOB
M HAXOOMTCSH HA YeTBEPTOM MecTe.
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Pesynbtatbel PapuonokpbiTue BbiBoAabl

Ona pacuyeta MHTerpanbHOW OUEHKW pagnorno-
KPbITUS MCNOJMb3YIOTCH MOKa3aTeNu, XxapakTepusyro-
LLiMe YyCNOBHble MpefesbHble YPOBHU pagnocurHana,
OOCTATOYHble ONA noakntoveHna K cetn LTE, a Tak-
Ke OXBaT MapLlipyTa gpanB-TecTa paguornokpbITUEM
(cM. MpunoxeHue 2, Tabnuua 1).

T2 n bunanH obecneumBatoT Hauydllee N He-
npepbIBHOE PagMoOnoOKpPbITUE: YYACTKM, Ha KOTOPbIX
OTCYTCTBYEeT pagumonokpbitne (YpPOBEHb CUrHana
RSRP Best Hmxe -114 dBm) He 3aperncrtpupoBa-
Hbl Ha MapwpyTe ApanB-TecTa. B cetax Mera®oHa
M MTC oTMeYeHO NoYTK HenpepbIBHOE PAANOMNOKPbI-
THe: obLlaa OTHOCUTESNbHAS MPOTAMEHHOCTb TakKMUX
yyacTkoB paBHa 0.07% 1 0.15% cooTBETCTBEHHO.

[Mpn 3TOM B ceTn T2 OTMeyeHa HaMMeHbLlas OT-
HOCUTENbHAsA MPOTSIXKEHHOCTb YUYACTKOB, Ha KOTOPbIX
ypoBeHb curHana RSRP Best Huxe -104 dBm u co-
ctaBnget 0.06%. B cetn GunanHa obLlaa OTHOCK-
TeslbHasa MPOTSIXKEHHOCTb TakKMX YYaCTKOB MPUMEPHO
B OBa pa3a 6bonblie n paBHa 0.13%. B cetax Mera-
®oHa n MTC oTHOCUTENbHAas NMPOTSIXKEHHOCTb TaKnX
YUYACTKOB 3HauMTeNbHO 6onblue 1 coctaBngaeT 0.60%
1 1.11% COOTBETCTBEHHO.

B uTOre no COBOKYMHOCTW XapaKTepucTuk T2
OEMOHCTPUPYET HauNyudlnn pe3ynbTaT U 3aHMMaeT
nepByto MO3NLMIO MO paguonokpbiTMio B CTaBpo-
MoAbCKOM Kpae. bunamH cnepyet 3a T2. Mera®oH
3aMeTHO ycTynaeT 6uMnamHy M 3aHMMaeT TPEeTbto MNo-
3numnto. MTC 3aMeTHO yCTynaeT KOHKYPEeHTaM 1 Haxo-
OUNTCSA Ha YeTBEPTOM MOo3nLumn.
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T2 onepexxaeT KOHKYPEHTOB M 3aHMMAET NepBYO MNO3UNLMIO pen-
TUHra. T2 obnagaet caMbiM LUMPOKUM MOKPbITUEM MOOUTbHON CBA3U
Ha ocHoBe TexHonorum LTE B CTaBpOMO/IbCKOM Kpae.

< bunamnH

BunawH cnepyet 3a T2 1 HAXOOUTCSA Ha BTOPOWM MO3ULUN PENTUHrA.
Bunann yctynaer T2 no oxBaTy pPaauvoONOKPbITUEM Ha MapLupyTe
apanB-TecTa.

€ Mera®oH

Mera®oH HaxoguTca Ha TpeTben Nno3numm B penTtmHre. OTcTaBaHmMe
OT 6MNanHa Ha 12 6anfoB MNPUBOOUT K CMELLIEHMIO HA TPETbIO MO3ULIMIO.
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MTC ycTynaeT KOHKYPEHTaM U 3aHMMAaET YEeTBEPTYHO MO3ULINIO pewn-
TuHra. B cetnn MTC ob6Llas oTHOCUTENbHAA MPOTAXEHHOCTb YYACTKOB,
Ha KOTOPbIX OTCYTCTBYET PagUoONoOKpbITUE, 3aMeTHO BOJibLLE, YEM B Ce-
TAX KOHKYPEHTOB, UTO MPUBOOUT K CMELLIEHUIO Ha YETBEPTYIO MO3ULIMIO.



MpunoxxeHue 1

KpaTKO O TEXHOJ10I N
BbIMOJIHEHWMA TECTOBR

CpaBHUTENIbHAs OLUEeHKa BbINOJIHEHA Ha OCHOBE
aHanmsa pe3ynbTaTOB [ApanB-TecTa, MNPOTAXEHHOCTb
MapLipyTa KOTOPOro cocTaBngetr okono 2082 KMm.
MapLipyT opanB-Tecta oxBaTbiBaeT ropoaa CtaBponob,
ByneHHOBCK, [eoprmneBck, EcceHTykn, XKene3HOBOACK,
KuncnoBopack, JlepMOHTOB, MuHepanbHble BOAbI,
HeBMHHOMbICCK, [MATUrOpCK M MMXaANNOBCK, a Takxe
aBTOMOOW/bHbIE AOPOrK, COeAMHSIoWMe 3TU ropoda.
Ba)kHO npuHMMaTb BO BHWUMaHue, 4YTO MMOJSIyUYEHHble
pe3ynbTaTbl OTPaXatoT TEXHUYECKME BO3MOXHOCTU
ceTen, 3aperncTpMpoOBaHHbIE HA MapLUPYTe OpanB-TecTa
B NepuoL BbIMOSIHEHUS PaboT.

Ona mn3MepeHus XapakKTepUCTUK PaLMOMOKPbITUSA
MCNOSb30BaNICA CKaHMPYIOLWMA MPUEMHUK B COCTaBe
nporpaMMHoO-annapaTHoro KoMMekca Nemo
(cM. puc. 3). AHannTMka M obBpabdoTKa pPe3y/bTaToB
BbIMOSIHEHbI C NoMoLLbIo Niatdopmbl CEMONA.

PucyHok 3.
M3MepUTenbHbI KOMMNEKC, YCTaHOBJIEHHbIN B aBTOMOGUNe



Mpuno>xeHune 2. NokasaTenn KayecTBa

[ lokazaTennm KayecTBa

Huxxe B Tabnuue 1 nprBoaaTca 3Ha4YeHUs nokasa-
Tenen (KPI), Ha ocHOBe KOTOPbIX BbIMNOJIHEH pacyeT
MHTErpanbHbIX OUEHOK. B Tabnuuax MCnonb3ytoTcs
OpUrMHanbHble Ha3BaHMA MoOKasaTesien Ha aHrNun-
CKOM $I3blKe, MPUMEHsSEeMble Ha NMPaKTUKe 1 B creun-
anbHOW fNnTepaType, BKOYas TexHUYeckume cne-
undukaumm ETSI n pokyMeHTbl ITU. Ons cnpaBku
NPUBOOATCS TakKXe COOTBETCTBYIOLLME SKBUBAIEHT-
Hble Ha3BaHWMA Ha PYCCKOM A3blKe.

Ta6bnuua 1.

[na pacyeTa OLEHOK PaAMONOKPbLITUA MCMNOSb-
3YHOTCS IBA YC/IOBHbIX MOPOroBbIX 3HAYEHUSA YPOBHSA
NPVMHMMaeMoro paguocurHana. lepBoe 3HauyeHue
(-114 dBm) xapakTepusyeT rpaHuLbl PaanonoKpbl-
TUSA B YCNOBUAX NPAMON BUONMOCTU Mexxay 6a30BOM
CTaHUMEen N abOHEHTCKUM YCTPOMNCTBOM (OTKPbITOE
NPOCTPAHCTBO). BTopoe 3HauyeHume nopora (-104
dBm) oTpaxkaeT BO3MOXXHOE BIUSHNE TUMOBbIX Npe-
NATCTBUM (CaNoH aBTOMOOWUA, MOMeLLLeHMe, reorpa-
thua mecTtHoCTM 1 Oop.).

MNMokasaTenu, xapakTepusyoLime pagmonokpbiTue B cetu LTE Ha MapLipyTe UcciefoBaHus

OpurnHanbHoe Ha3BaHue nokasarens KPI Ha3sBaHue nokasaTtensi Ha PycCKOM si3blke 6unanH MTC Mera®oH T2
[ons 3Ha4YeHnn NPUHNMaeMoro curHana B
< - o,
RSRP Best < -114 dBm, % cetu LTE < -114 dBm, % 0.00 0.15 0.07 0.00
RSRP Best > -104 dBm, % Hons sHauery NpuHMMaeHoro curkana 99.87  98.89 99.40  99.94

cetn LTE > -104 dBm, %




MpunoxxeHue 3

[lopdanoK pacyeTa eAnHOW
MHTErpasabHOWM OLEHKU

PacueT egunHom oueHkn B ©Gannax BKAOYaeT
nocnegoBaTesibHble OEWNCTBMSA MO  B3BeLUMBaHUIO
M arperaumm nokasatenenm (MeTpuK) ONa pPasHbIiX
TUMOB CEPBMUCOB W KAaTeropum ycnyr. Itoroeas uH-
TerpasbHasg oOLeHKa pacCUYMTbIBAETCA Ha OCHOBe
MHTEerpasbHbIX OLEHOK AN KaXXAoro cepsuca. Peko-
MeHJauuy no npoueaype pacyeTta OLLEHOK Ha pas-
HbIX YPOBHAX arperaumm npuBogaTca B otyete ETSI
TR 103 559.

B kauecTBe WCXOOHbIX AAHHbIX WCMOb3YHOTCS
coBOKYyMnHocTK nokasaTtenen (KPI - Key Performance
Indicator), koTopble 06beaUHAOTCA B rPynnbl B CO-
OTBETCTBMM C TWNaMy TecToB. [lokasaTenn cocTas-
NA0T NEePBbIV MW HayaslbHbIM YPOBEHb arperaymu.
Kaxkabin nokasaTtenb KPlI HopMupyeTcs v B3BELUMU-
BaeTCa [Ona nocseaylLlero cymMmmpoBaHua. [lo-
JIYy4YeHHble WHTerpanbHble OLEHKU, pacCYMUTaHHblIE
ONS KaXXgoro Tuna TecTta (cepBuca), o6beaunHaoTCA
B rPynnbl B COOTBETCTBUWN C KATErOPUSAMM YCAYT MO-
OUNbHOM CBSA3M 1 3aTEM UCMOMb3YIOTCA ONA pacyeTa
€0MHOWN NTOrTOBOWM OLLEHKMW.

PucyHok 4.
CxeMa arperauumn nokasaTtenen U oueHoK

Ha PrcyHke 4 onsa HarnsgHoOCTU MPUBOAUTCS CXe-
Ma arperauum nokasaTenem M OLEeHOK, MCMNofb3ye-
MbIX B AJAHHOM MCCNeagoBaHMK, C yKa3zaHMEM BECOBO-
ro KoaduureHTa ana paccMaTprMBaeMoro oobekTa
(Tepputopusa CTaBpOMNOSIbCKOro kpasa). B kauecTtBe
MCXOAHbIX OaHHbIX MpuMeHatoTca nokasatenun (KPI),
XapakTepusyrLime pagnonokpbitme cetn LTE.

COVERAGE 100%



