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Oco0MBOCTI CHLIBLHOI PO0OTH PaaiOCTAHLIN 3 PI3HUM YACTOTHUM

PO3HECEHHSIM KaHAJIiB

Ypaxosyrouu cucmemy opeanizayii padioze’sasky,

Wo CcKuanacs Ha 3aM3HUYAX, i

aKmyanbHiCmb NUMAHb

BNPOBAOICEHHS OLIbUL CYUACHUX MEXHIYHUX 3ACc00i8, Y CMammi pOo32IsAHYNO OCHOBHI ACNeKmu CRIIbHOL eKxcniyamayii

paoiosacobis 3 pisHUM KAHATbHUM PO3HECEeHHSM.

YV nepexionuii nepioo 6ydyme oonouacho yHKyionygamu padiozacodu 3 pisHUMU CMYeamMu GURPOMIHIOBAHHA |
npuiimanns. Pospobneno pexomenoayii 3 ynopsaokyeanus Hymepayii, npuceocHus ma eubopy wacmom. Poszensnymo
ocobausocmi pobomu padiocmanyii 3 Pi3HUM YACMOMHUM PO3HECEHHAM i YCYHEHHAM HeOONYCMUMUX 83AEMHUX 3A640.

Knrwuosi cnosa:
xapakmepucmux paodio3acobis, ymosu cniibHoi pobomil.

3ANIBHUYHULL  MEXHONO2IYHULL  padio3s A30K,

Beryn

Ha 3amisammsax VYkpainm ckiamacs posrairykeHa
cHUCTeMa MEpeX pajio3B’3Ky METPOBOTO Jiana3oHy
pamioxBWiab 3 KPOKOM KaHaimpHOI citkm 25 k[m.
Po3pobneni HOpMAaTHBHI JOKYMEHTH 3  oOprasizamii
pazmioMepex, po3MOoAiay pPOOOYMX YacTOT MK PI3HUMH
ciryx0amMu Ta po3paxyHKy KaHauis [ 1, 2].

Y poboti [3] po3mIIHYTO OCHOBHI OpraHi3ariiHo-
TEXHIYHI 3axoiM, MO Oe3MocepeHbO BHIUIUBAIOTH 3
MPUAHATOrO pIMIEHHS IIPO 3alpOBaPKEHHS KaHAJIBHOL
citku gacrot 12,5 k' st pagiozaco6iB YKX miamazony,
3a pobororo [4]. Po3misHyTO mNpHHIMIN BU3HAYCHHS
HOMiHaJIB poOOYMX YaCTOT, HyMmepamii KaHaJiB 1
MTOCTAIHICTh IEPEXOTY.

Take pimeHHs BiJINOBiAa€E CBITOBOMY  TpEHAY
PO3BUTKY  pPYXOMOIO  pajiio3B’s3Ky:  3MEHIICHHIO
YaCTOTHOI'O PO3HECEHHS MK CYyCiIHIMH KaHajlaMd Ta
TIOCTYTOBI# 3aMiHI aHAJIOroBHX pajio3acobis. Ilpu pomy
eNIeKTPUYHI apameTpu paniocTaHmini MaroTh
3agoBonbHATH  BuMmorn JICTY 4184:2003 [5], mio
OJHOYAaCHO HOpMYE IapaMeTpH paaio3aco0iB 3 KPOKOM
citkd yactoT 251 12,5 kI,

3apa3 akTyaJbHI 3aBJaHHS MOJEpHi3amii iCHYIOUHX
MEpEeX 3a PaxyHOK BIIPOBA/DKEHHS CYYacHHMX LH(PPOBHX
TEXHIYHUX 3aco0iB [6, 7]. 3pocTaHHS KiTBKOCTI KaHAIiB
Jla€  3MOTY 3alpOBAJWTH BHUKOPHCTaHHSI IH(POBUX
CTaHAApTiB, IO MPALIOIOTh Yy JYIUDIEKCHOMY Ta
JIBOYACTOTHOMY CHMIUIEKCHOMY PEKUMAX.

Panmiozacobu mudposoro cranmapry DMR npamioroTs
y cMyrax 4acToT, BiJBENEHHWX /I 3alli3HUIb 3
po3HeceHHsIM KaHamiB 12,5 k['1x [8].

© C. L. Ipuxoanko, A. O. €xizapenko, 2023

uacmommne  pO3HeCeHHs Kaumanie, eﬂekmputmi

BiTum3HsiHa TPOMUCIOBICTE BXXE OCBOIJAa BHITYCK
panio3aco0iB 3 po3HeceHHsM KaHauiB 12,5 k1, mo MaroTs
TIONIMIICH]  TEXHIKO-€KCIUTyaTalliiiHI ~ XapaKTepPHCTHKH,
HacaMIepe]] 3MEHIICHHS Macu rabapuTHHUX ITOKa3HUKIB,
€HEeproCIIOKUBAHHSI Ta i ABHUIICHHS HAIIHOCTI [5, 9].

OTKe, 3amnpoBa/UKEHHS Cy4YacHHX pazio3acoliB 3
KaHAJTBHOK CiTKOPO 12,5 k[ MOXHA pO3TISIIATH SIK
TIepIIUi eTan MoJiepHi3allii paaio3aco0is.

Jlo3BoNM Ha eKCIUTyaTalilo panio3aco0iB MOJOBXKEHO
JI0 3aKiHYEHHS TEpPMiHY IXHBOI Iii, TOMY B II€pexiTHHI
nepiox OyAyTh CHIJIBHO €KCIUTyaTyBaTHCh pajio3acodH 3
pPI3HUM YacCTOTHHM pPO3HECEHHSM KaHANIB, Yy SIKHX
BiJIPI3HSIOTECS MAapaMeTpH BUIPOMIHIOBAHUX CHUTHAIIB 1

XapaKTEPUCTUKH BUOIPKOBOCTI, IO CTBOPIOE  IIEBHI
IpoOJIEMH.

ITocTanoBka npodaemu

Amnamiz  pi3HMX ~ acNeKTiB  cyMmicHOi  poboth
panmio3aco0iB 3  pI3HMM  YaCTOTHHM  PO3HECEHHSM
KaHAJIBPHOI CITKM YacTOT Yy MEpekKi 3ali3HUYHOTO
TEXHOJIOTIYHOT'O Paio3B’sI3KY.

OcHoBHI pe3yabTaTn

IcHyroui Mepexi 3aJi3HUYHOIO  TEXHOJOTTYHOTO
pamio3B’s3Ky ~ METpPOBOrO  [iala3oHy  pajioXBWIIb

moOyJ0BaHI HAa OCHOBI pajio3aco0iB 3 PO3HECCHHSIM
cycimnix kananiB 25 k['u. Bymu po3po6ieni pekomenaanii
3 BHUKOPUCTaHHS KOHKPETHHX KaHaJiB MDK PpI3HUMH
cryx0amu, TiIPO3ALIaMH 1 BUAAMH PAJio3B'sI3Ky IS
oprasisariii pagioMepex MeBHOr0 IpU3HaYeHHS [2, 6].
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Y  mepexigHuii  mepiog  IpuM  3ampoBa/KEHHI
panio3acodiB 3 KPOKOM KaHaJbHOI CiTkH 4yactoT 12,5 k['1n
ciif  3a0e3NMeunTH  CHUIBHY — eKCIUTyaTamilo  pi3HHX
pamio3aco0is. HeoOximne pO3po0ICHHS HOBOT'O
YaCTOTHOI'O IUIaHy, SKWH OM BIIOPSIIKYBAaB CHIUIBHY
eKCIUTyaTaIlifo panio3acobiB 3 KPOKOM CITKH YacTOT
12,5 ' 1 pamio3aco0iB 3 po3HeceHHIM KaHamiB 25 k11 3

ypaxyBaHHIM CHUCTEMU HOPMATHUBHO-TEXHIYHOTO
3a0e3mneueH s, 10 CKiiajgacs.

B ycix  HOpPMATHBHO-TEXHIYHUX  JIOKYMEHTax
BUKOPHUCTOBYIOTh YMOBHY  HyMepaIiio KaHaJiB,

NPU3HAYCHNX JUIsI OpraHi3amii Mepex Bij Nepuoro
1 (151,725 MI'm) go 133 (156,000 MI'), a BignoBiaHi iM
po0odi 4acTOTH MOXKHA BU3HAYUTH 3a CITKOIO YaCTOT.

Jl1st HOBOI CITKM 4YacTOT, Ha BIOMIHY BiJl YHWHHOI,
MIPOITOHY€EThCS BECTM HyMmepamitlo mnounmHaroun 3 201
kaHaimy mis gacrotu 151,725 MI'm. B o06ox cucremax
HyMepallis 4acTOT HelapHUX KaHaJIiB 30iraroThCsl.

VY 1abn. 1 HaBeneHO GparMeHT BiANOBIHOCTI HOMEPIB
KaHAJTIB IS CITKH 3 KpokoM vactot 251 12,5 k['m. [pu
MOAAJIBIIOMY BIPOBaPKEHHI HOBHX panio3acobiB Oyne
PO3LIMPIOBATUCH BHKOPHCTaHHS KaHAJIB BIIIOBIIHO 10
citku yactor 12,5 kI'm.

Y nopanbpIIoMy 9acTOTHHH IDTaH Oy MiCTUTH TiTBKH
YaCTOTHI ITPUCBOEHHS 3 HoMepamu kaHaiiB 201 — 464. Ha
Halll IOV, BUKOPHCTOBYBAaTH YMOBHI HOMEpH KaHaJIiB
3pydHille, HIDXK CEeMH3HauHy OU(pPYy HECydoi YacTOTH.

Tabmum 1

BinnoBigHicTs HOMiHAJIIB 4acTOT i HOMepiB KaHANIB VAl CITKU 3 PO3HECEHHAM YacTOT KaHatiB 25 i 12,5 k'

Yacrora, Homep Homep Yacrora, Homep Homep Yacrora, Homep | Homep
MI'g KaHaly, KaHaly, MI'g KaHaly, KaHally MI'g KaHally. | KaHaly
25 k' 12,5 xI'g 25 k' 25 k'
151,7250 1 201 152,2750 23 245 152,8250 45 289
151,7375 202 152,2875 246 152,8375 290
151,7500 2 203 152,3000 24 247 152,8500 46 291
151,7625 204 152,3125 248 152,8625 292
151,7750 3 205 152,3250 25 249 152,8750 47 293
Oxpemy mpoOieMy TIpd BIIPOBAa[PKEHHI HOBHX OKpeMy poOody wacrory. [Ipy IIbOMy YacTOTH Mepex
panio3aco0iB  CTBOPIOIOTH  NHUTAaHHS  3a0€3NEUeHHS MaloTh OYTH IHTEPMOAYJISALIHHO CyMiCHUMH.
eJIeKTpOMarHiTHoi  cymicHocti. Ilpm  po3poOieHHi Y rabm. 2 HaBegeHO (parMeHT  KOMIUIEKTY

YaCTOTHO-TEPUTOPIAIBHOTO IUIAHY MEPEX BHUPIIIYIOTHCS
MMUTaHHS 3a0e3MeUeHAs HeOOXiTHUX 30H OOCTYrOBYBaHHS
Ta EJNeKTPOMArHiTHOI CYMICHOCTI. YMOBM YHHUKHEHHS
B3a€MHHUX 3aBaJl BUPIIIYIOTHCS 32 PaxyHOK YacTOTHOTO i
TEPUTOPIATEHOT0 PO3HECCHHS CTAIliOHAPHUX PaTiOCTAHIIIH
332 YMOB BUKJIIOUEHHsI OJIOKYBAHHS Ta IHTEPMOLYIIALIHHAX
3aBajl.

Haii0inpmr  epeKTHBHUM  METOJOM  BUKIIOYCHHS
IHTEePMOAYIAMIMHIX 3aBajJ, OCOOJMBO Ha CTaHIAX, €
mia0ip iHTepMOAYIALIHHO CyMiCHUX YacToT. ToOTO MaloTh
OyTH BUKIIOUEHI HAOOpPH 4YACTOT, IO BUKIUKAIOTh
inTepmoxymsiiiiai BrumBY Burisiny 2/, — f, = f .. s
KOKHOI ~ KaTteropii aOoHeHTIB cdopmoBaHi Tabmuii
PEKOMEHIOBaHMX dYacToT. Ilpy po3moxindi KaHaJIbHUX
YacTOT BUKOPHUCTAHO TpyMoBHH minaxin. Jlo omHiel rpymu
BKJIIOYAIOTHCS A0OHEHTH, IOB’sI3aHI 3 TEPUTOPIAIbHUM
pO3TallyBaHHAM a00 TEXHOJOTIYHMM IIPOIIECOM POOOTH.
Jis xokHOI 3 pagiomepex HeoOXiJHO BHKOPHCTOBYBATH

IHTEPMOAYIANIHHO CYMICHUX YacTOT JJIS TEXHOIOTIYHHUX
aboneHtiB craHmid. IlokazaHo karteropii aOOHEHTIB,
YaCTOTHI INIPUCBOEHHS Ta HOMEPH KaHAIIB Yy PI3HUX
chcTeMax Hymeparii.

Ie mo3BOMNISIE BUKOPUCTOBYBATH BCi YMHHI HOPMATHBHI
JIOKYMEHTH 3 PO3MOALTY KaHaJB MK PI3HHUMH CITy)XOamu,
miA00py 1HTEPMOAYIALIMHO CyMICHHX YacTOT AJISI MEPEX
pi3HOTO TpPU3HAYEHHS HA OCHOBI TaONMWII BiAMOBiTHOCTI
KaHaJliB.

Jnst poOOTH Mil0UMX aHAJOTOBHX CHCTEM 1 MEpEeK
panio3B'sBKy B TIepexiaHui nepion MOXKeE
BHUKOPHCTOBYBaTHCS KpOK ciTku dwactor 25 kl'm, a mpwm
MoJIepHi3anii Ta OyIiBHUIITBI HOBUX aHAJIOTOBHX CHCTEM 1
Mepexx — 12,5 k['m. Amnanorosi paniozacobn cucreMm i
MepexX Paio3B's3Ky 10 MOACPHi3aIlil MalOTh IPAIFOBaTH B
CHUMIUIEKCHOMY PEXHMi 3 BUKOPUCTAHHSAM OJHI€l 1 Ti€l
camol wactorn Uil mpuiiManHs 1 nepemaui. L{udposi
pazmio3acodn cucTeM 1 Mepe palio3B'A3Ky MaroTh
MPaIfoBaTH B PEXHMi JBOYACTOTHOTO CHMIUIEKCY abo
JTYIUIEKCY.
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Tabmurs 2

@parMeHT KOMILIEKTY iIHTepMOAYIALIHHO CYMICHHX YaCTOT VI TEXHOJIOTiYHUX a00HEHTIB CTaHLil

Howmep rpynu xananis
1 rpyma 2 rpyna
IIpu3HaueHHs 9acToT Yacrora, Homep Homep Yacrora, | Homep Homep
MI'g KaHally KaHaly MI'g KaHaly KaHaly
25 k' 12,5 'y 25 k' 12,5 k'
ITynkT
TEXHIYHOTO 151,950 10 219 152,375 27 253
) orsiy
Mepe>.I<1 CraHuiitHui
CTAHMITHOTO TeXHOOriYHMiT 152,025 13 225 152,400 28 255
paniosB’si3Ky —
Aot . OxopoHa 152,125 17 233 152,800 44 287
TEXHOJIOTTYHIX
abOHEHTIB Tyscr .
KOMEpPLIHHOro 152,175 19 237 152,475 31 261
orsiy
Ipanisanku 1Y 152,500 32 263 152,675 39 277
Banrtaxauii 1Bip 152,700 40 279 152,625 37 273

BigminHOCTI B mapamerpax mnepenadi paxiocTaHIiN 3
PI3HHM YaCTOTHUM PO3HECEHHSM KaHaJiB MPU3BOIITH 10
TIOTIPIICHHS SIKOCTI TNpPWUHMaHHA B CIIJIBHOMY KaHaI.
HeysromkeHicTs aMIIIITYTHO-4aCTOTHOI XapaKTEePUCTHKH
npuiiMaya paziocTaHmini 3 XapaKTepPUCTUKAMH
BUIPOMIHIOBAaHOTO CHTHAJIy HPHU3BOAMTH IO TOPYLICHHS
HOPMaJIBHUX AaMIUTITYAHUX 1 (Da30BHX CHiBBiHOIICHb Y
CHEKTpi CHUTHaly, W0 NPHHMAIOTh. Y LBOMY BHIIAJKY

sKa BHU3HAYa€ CTYMiHb AacUMETpii CIEKTpy Ha BXO.Ii
JIETEKTOpA.

3MeHIIIEHHsT ~ fAeBiamii  4YacTOTH  CHUTHAJIB, IO
HAJXOJATH BiJl TIEpeIaBaviB PaliOCTaHIINA 3 POSHECCHHIM
12,5 «I'm, 3HWKYye BHXIOHY TMOTYXHICTh CHTHAIIY
npuiiMava pazgioctaHuii 3 po3HeceHHsM 25 kI 1.

Bimnosimao mo JACTY 4184:2003 po3pi3HAIOTECS
XapaKTEPUCTUKN BUIPOMIHIOBAHOTO CHTHady. Y Tabim. 3

NpUMaHHA CHTHANIB y IpUiiMadax 3 BYXYOI0 CMYTOO
NPOITyCKaHHA ~ MOXE  CYNPOBODKYBAaTHCS  IOSBOIO
HEJIIHIHHUX CIOTBOpEHb. A 1€ BHKIMKAE HE TIUIBKH
3HIWKEHHS po30ipIrBOCTI MOBH, aj€ 1 NMpH MEBHUX PIBHIX
TIPUNIMHEHHS! TpUiiMaHHg iH(popMamii 4epe3 BUMHUKaHHS
LIYMOIIO/IaBJIIOBAYEM TPAKTy HU3BKOI YacCTOTH, IO pearye
Ha 3pOCTaHHSA piBHI IIyMiB y KaHaimi. Xapakrep
CIIOTBOPEHB 3aJIEXKUTH BiJl PI3HULI MiXK YaCTOTaMH fy U f,,
HaBEJCHO OCHOBHI XapaKTEPUCTHUKH BHUIIPOMIHIOBAHHS 1
BHOIpKOBOCTI  pamio3aco0iB. HowmiHanpHe  3HAaYCHHS
LIMPUHYA CMYTH IPOIYCKaHHS NpUMadiB NpUHMaeThCI Ha
piBHi MiHyc 6 n1b i mae Oyru BctaHoBieHo B TY Ha
paziocTaHIii KOHKpETHOrO THUIy B Mexax Bing 14,5 mo
22 xI'my, TOOTO HE YHOPMOBAaHO TaK MOPCTKO, 5K
XapaKTEPUCTUKH BUIIPOMIHIOBaHHSI.
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IBHUYHOMY TPAHCIIOPTI

Tabumws 3

OcCHOBHI XapaKTepHCTUKH BUNPOMIiHIOBAHHA | BHOIpKOBOCTI paxio3acoliB

OCHOBHI €JIEKTPHYHI ITapaMeTpy IepeaaBada

3HaveHHs TapaMeTpa Mpu
HOMIiHaJIbHI/ YaCTOTHIH PO3HECEHOCTI

IMapametp oo, M
cyciHiMu kananamu, Kl g
12,5 20 25
1. MakcuMmaIbHO JOMYCTHMA JeBiatist gactoTtw, K[ 1, y Mexax ' +2,50 +4,00 +5,00
2. BingxuneHHs 4acTOTH TiepeaBada BiJl HOMiHATBHOTO 3HAYeHHS, K[ 11,
Yy MeXax, Y CMy3i 4acTOT:
1o 47 MI'n +0,600 +0,600 +0,600
Bin 47 no 137 MI'ig +1,00 +1,35 +1,35
. +
Bix 137 mo 300 MI'1g +1,00 () +2,00 +2,00
+1,50
. +1,00 (b)
- + +
Bix 300 mo 500 MI'q 2,00 (M) +2,00 +2,00
. +
Bix 500 mo 1000 MI'g +2,5 +3,00 (M) —(31'\’40)0
3. [llupuna cMyru 9acTOT BUIIPOMIHIOBaHHS TiepenaBada, Kl 1, He
OimnbIe, A7t CMYTH MOIyiboBaHUX dacToT Bix 300 mo 3000 'y
(8im 300 mo 3400 I'm) Ha piBHIX:
Minyc 30 1b - KoHTpOIBHE 11,8 (12,2) 16,00 (16,80)
Mminyc 40 nb 12,1 (12,6) 21,90 (23,10)
Mminyc 50 nb 17,2 (18,1) 27,10 (28,80)
Mminyc 60 n1b 22,6 (23,9) 32,90 (35,20)
OCHOBHI €IIeKTPUYHI MTapaMeTpy IpuiiMaya
1. BuGipkoBicTh npuiiMaya 3a CyciiHiMHU KaHaJamMH, 1b, 50,00 60,00 60,00
HE MEHIIE (60,00)" (70,00)” | (70,00)"
2. BubipkoBicTs npuiiMaua 3a Mob6iYHNMH KaHajaMu, 1b, 65,00(700,00)"
HE MCHIIIC
| 3. Makeuvanyua uytiusicts npuitwasa, miB, me Oimewe: | ]
SAWSMOBM 4 ]
= parmx 2.8(14)"

- pyxomux ctaHuii (M)

60,00 (65,00)"

5. IoripmeHHs YyTaUBOCTI B TYINIEKCHOMY pexkuMi, b, He Oliblie

3,0

10

6. Koedimient moMminok 3a 6itamMu

P T f P P o .
HpI/IMlTKa. ) HpI/I HOPMAJIbHUX KIIMATHUYHUX YMOBAX 1 HOMIHAJIbHIN HAIIPY31 JKUBJICHHA.

Ha rpadikax pucyHKa NOKa3aHO XapaKTEPUCTHUKH
BUIIPOMIHIOBAHHS CHTHAJIB 3 PI3HUMH IapaMeTpamu
JeBialii 4acTOTW 1 KaHAJIBHOI'O PO3HECEHHS CHUTHAJIIB.
KpuBa 1 BiamoBizae XapakTepHUCTHUIL BUIPOMIHIOBAHHS
npu po3HeceHHi kanamiB 12,5 k[, a kpuBa 2 — mpu

posHecenHi kaHamiB 25 k[m. [[ns moOpiBHSHHS IOKa3aHO
XapaKTEPUCTHKA BUIPOMIHIOBAHHS TIPH PO3HECCHHI MiX
pobounmu gacroramu 12,5 k[,
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Puc. XapaxrepncTuky BUIIPOMiHIOBaHHS pajio3aco0iB 3 Pi3HUM YaCTOTHUM PO3HECEHHSIM KaHaiB

Besmocepennbo 3 aHai3y BHINPOMIHIOBAHWX CHUTHAJIIB
Ha PUCYHKY BUIUIMBAE€ MOKIJIMBICTH NEPEKPUTTS CHEKTPIiB
BUIIPOMIHIOBaHMX CHTHANIB 3 KpokoM 251 12,5 xI'm Ha
cycimHiX KaHamax. Jis MiHIMi3amii B3a€EMHUX BIDIHBIB, IO
3aBaXKalOTh MDK MeEpeXaMH pI3HOrO IIPU3HAYCHHS, He
PEKOMEHAYEThCS BUKOPHCTOBYBAaTH HOMIHAJIM YacTOT
CYCIIHIX paJlio4acTOTHUX KaHAJIB NP KPOL CITKH 9acTOT
12,5.

I'padixu  maroTh  ysABIGHHS NP0  PI3HUIIO
XapaKTEPUCTUK BHUIPOMIHIOBAHMX CHUTHAIIB TPH Pi3HINA
neBiamii gacroru. [Ipu mpuiiMaHHI CHTHATIB 3 OLIBIIOO
JIeBIaLI€IO B npuiiMayax 3 posHeceHHAM 12,5 k1
HEeJIHIAHL CIIOTBOPEHHS CWIBLHO  3aJIeXKaTh BIJ
BIJIMOBITHOCTI YACTOTH CHUTHANY IEHTPAIbHIA YacTOTi
CMYTM TIPOITyCKaHHS TPakTy NpoMiXHOI dwacTotH. Ll
o0cTaBMHa HaKJIaga€ OUTBII JKOPCTKI BUMOTH IIOJO
TOYHOCTI YCTAHOBJIEHHSI YaCTOT NepeiaBadiB i MpuiMadiB i
3000B'A3y€ TOCTIHHO KOHTPONIOBATH iX y mporeci
CYMICHOI eKCILTyaTarlii.

Y  minomMy cHocTepira€TbCs ~ BHUCOKHHM  piBEHb
po30ipaIMBOCTI MOBH TpH poOOTI pamio3acobiB 3 pi3HUM
YaCTOTHUM pPO3HECEHHSM, IO MOXKHA IOSICHUTH JBOMa
npuunHaMu.  [lo-mepmie, peanbHI MOBHI  CHUTHAIIM
CTBOPIOIOTH [IEBiallil0 YacTOTH B IIepeAaBadi iCTOTHO
MEHIIE JIOMYCTHMOi, TOMY CIIOTBOPEHHSI CHUTHally OyIyTbh
HesHayHi. [To-npyre, 30i1pIeHHS KOe]ili€eHTa TAPMOHIK Y

TIeBHUX MeXKaxX He Ma€ 3HaYHOTO BIUIMBY Ha pO30ipiIuBiCTh
MOBH, JIUIIIE JIEIIO MiJBUIY€E MOPIT YyTHOCTI BHACIIIOK
MacKyBaHHS, CTBOPIOBAHOT'O T'apMOHIKAMH KOPHCHOTO
KOJIBAHHSL.

IMpn mnpuiimManHi curHamiB - Big  pagiocTaHliii 3
MEHIIOI0 JIEBIaIliEI0 4acTOTH 3HWKEHHS  BHXIiIHOI
Halpyrd B IIJOMY HE3HayHe, 1 BUXIAHA IOTYXHICTh
npuiiMada 3MEeHIIyeThCs He O1bI HiXk Ha 15 %.

Jnst  3a0e3meueHHS  CIEKTPOMATHITHOI  CyMiCHOCTI
panioMepexx HeoOXigHO, MO0 Ha BXOAl NpUMadviB piBHI
CHUTHAJIB  BiJA paXioCTaHLil, IO 3aBaXKalOTh, HE
TIEPEBHIIIYBAJIM JIONMYCTIMOI'O 3HAYEHHS IJISl IIbOTO BUAY
BIUIMBIB

U2 3a6 S U2 3a6.00n * ( 1)
BrokyBanHs HOPMYETBCS B mapameTpax
BHOIPKOBOCTI, XO04a € JWHAMIYHAM  Jialla30HOM

CHiBBIIHOIIEHHSI 3aBa)Kal0WOTO Ta KOPHUCHOTO CHUTHAJIIB.
IIpn 30inbIIEHHI KOPHUCHOTO CHTHAIY MOXE 3pPOCTH 1
3aBakalounii. ToMy JOIMyCTUMHH piBEHb 3aBa’kKarouoro
CHTHAJy B IbOMY BUIAJKY BU3HAYAIOTh SIK

U23a5.()0n.(5.1) = SH2 + ASZ (Af) + UZ,wiH ’ (2)
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ac U23a&00n(5,1) JOIMYCTUMHHU PI1BCHb 3d4BaAXKAar040ro

CUTHAJITY,
SH2 -

BHOIPKOBOCTI 10 CYCiTHBOMY KaHaiy, ab;

HOpPMATWBHC  3HAYCHHA JBOCUTHAJIBHOL

AS,(Af) — nonatkose 30iNBbIIEHHS JIBOCHTHAIBEHOL

BHOIPKOBICTI TpH 30UIBIICHHI YaCTOTHOTO PO3HECEHHS
MiX KaHajnaMmu, 1b;

U.

iy — MIHIMAIBHUH PpiBEHb KOPHCHOTO CHTHAIY,
NpUHHATHI y pagioMepexi, ab.

3a HOPMATUBHMMH ITOKa3HUKaMH CTaHAapty [5], nemo
noripmryeTbest 3abesneyenns ymoB EMC st pangiozaco0is
3 posHeceHHsM 12,5 k['n. BubipkoBicTs 10 CycigHbOMY
KaHaJy IpH Kpori citku 9actot 12,5 k[ ckmamae 50 b, a
it Kpoky 25 kI’ — 60 nb. 3mMeHmenHs BUOipKOBOCTI MO
CyCITHBOMY KaHaly morpelye 301TBIIICHHAS
TEPUTOPIAIBHOIO Ta YacTOTHOTO PO3HECEHHS MiX
aHTCHAMH  PaJiOCTaHIIIH. 30UIBIIEHHST  ITOKAa3HHUKA
BOCHUTHaNBHOI BHOipKkoBocTi Ha 10 ab mocsraeThes
NpuOIM3HO TpH  30UTBIIEHHI YacTOTHOTO PO3HECEHHS
kanaiiB Ha 150 — 200 x['m.

Jnst  miIssHOK — 3MIHHOTO — CTPyMYy  IIPOCTOPOBE
pPO3HECEHHS AaHTEH CTaLlilOHApHUX paJioCTaHUid mHpu
poGoTi Ha cycimHix KaHanmax npu U, . =140buxB

CTaHOBUTH 7, =570m, & Ha IIIAHKaX 3 IOCTIMHAM

CTPYMOM y PE3YAbTATI 3MEHIICHHS NPUHHATOrO PIBHSI
KOPHCHOI'O CHUTHAITY U,  =8bmukhb IpOCTOPOBE

2min

PO3HECEHH:I 3pocTae 10 7, =850.m .

[Ipy  KOHKPETHOMY  YacCTOTHO-TEPUTOPIaJIbHOMY
IUIaHYBaHHI BUPIIICHHS MIUTaHb 3a0e3neveHHs
EJIEKTPOMATHITHOI CYMICHOCTI MK PajiOCTaHIIsAMH 3
pI3HMM YacCTOTHUM pO3HECEHHSIM KaHAIlB MOXe OyTH
3OIiCHEHO Ha OCHOBI po3paxyHkiB ymoB EMC 3a

Merogukoo  [1] mpH  BIiONOBIAHMX — Mapamerpax
BUOIPKOBOCTI.

BucnoBkn

1. 3ampoBa/keHHST  KaHAJIBHOI  CITKM  4YacToOT 3

po3HeceHHsM 12,5 k['I cTBOproe HHW3KY OpraHi3amiiHo-
TEeXHIYHUX IUTaHb PO3MOIUTY, CTBOPEHHS Ta CILUIBHOL
poboTHu paiio3acoOis.

2. Po3pobneno npormo3uiii 3 Hymeparii, po3MnoaiTy Ta
BUKOPHUCTAHHS PaJio4acToOT y CKOPETOBAHOMY YaCTOTHOMY
TUTaHi.

3. 3amporoHOBaHO HAKJIAJEHWH METOJ| TPHCBOEHHSA
pamiodacTtor, NpH SKOMY BCl 3HAa4€HHS HOMIiHAIIB
HEMapHUX YaCTOT KaHaliB 30IraloThCs, IO JIA€ 3MOTY B
MepeXiJHUI Tepio] 30epertd HOPMATHBHI NOKYMEHTH 3
NpU3HAYCHHS pPOOOYMX YACTOT KaHAliB 1 CIIPOCTHTH
3a0e3MeyeH s eNeKTPOMArHiTHOI cymicHOCTi. [lpu mpomy
3a0e3neuyeThesi  30epexxeHHs  ymoB  EMC  mpm
BIJMOBITHOMY BHOOpI pOOOYMX YacTOT 1 JAIBHOCTI

pamio3B’s3Ky IIPH YacCTKOBOMY BHKOPHCTaHHI iCHYFOUOL
iH}pacTpyKTypH.

4. Pobora B CHiJIbHOMY KaHaJIl paaioCTaHIil 3 pi3HOKO
JIeBialli€l0 YaCTOTH MOXKEe OyTH BperyjboBaHa 3a PaxyHOK
KOPEr'YBaHHsS  aMIDIITyAHO-YaCTOTHHX  XapaKTEePUCTHK
TPaKTy NPUIIMaHHS.
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Prykhodko Sergii, Yelizarenko Andrii.
Peculiarities of joint operation of radio stations with
different frequency diversity of the channel frequency
grid.

Abstract. The existing networks of railway technological
radio communication of the meter range of radio waves are
built on the basis of radio equipment with a diversity of
adjacent channels of 25 kHz. In the transition period, it is
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necessary to ensure the joint operation of various radio
equipment when introducing radio equipment with a
frequency channel grid step of 12.5 kHz.

The paper proposes a unified numbering of channel
assignments of radio networks based on the principle of
superimposed frequency grid. This allows you to use all
current regulatory documents on the distribution of
channels between different services, the selection of
intermodulation compatible frequencies for networks of
various purposes based on the channel compatibility table.
At the same time, the frequencies of all odd channel
numbers in different numbering systems will match.

In radio communication channels, when transmitting
signals with a maximum deviation of 5 kHz and in
receivers with a frequency difference of 12.5 kHz, there is
a discrepancy between the radiation parameters and the
bandwidth of the receiver. When the nominal frequencies
of transmission and reception differ, nonlinear distortions
increase, which leads to a decrease in speech intelligibility.
When transmitting signals in the reverse direction, the
reception volume deteriorates in receivers with a channel
separation of 25 kHz. Studies have shown that when radio
stations with different frequency deviations work together,
satisfactory conditions can be ensured by adjusting the
amplitude-frequency characteristics of the transmission
and reception paths.

When using radio stations with a channel spacing of
12.5 kHz, the conditions for ensuring electromagnetic
compatibility deteriorate somewhat. But with the
appropriate choice of operating frequencies, the
preservation of the conditions of electromagnetic

compatibility and radio communication range is ensured,
with partial use of the existing infrastructure.
Keywords: railway technological radio communication,
frequency diversity of channels, electrical characteristics
of radio equipment, conditions of joint work.
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