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TEXHIYHI 3ACOBU BIOCKOHAJIEHHA KOHBEHIIOHAJIBHUX CHCTEM
PANIO3B’A3KY HOXKEXHO-PATYBAJIBHUAX HIAPO3AITIIB

B crarri posrmapaioThCa  cuetemMu  npodeciiHoro  pamioss’a3Ky, sk BUKOPHCTOBYIOTLCA
niaposainaMu  noxewHo-paTyBanbHol ciyxbu. 3pobieHo Ol MOKIMBUX ILNAXIB [iABHILEHHS
TAKTUKO-TEXHIMHNX XapaKTePHCTUK KOHBEHLIOHANbHIX CHCTeM npodeciiHOro MoGinbHOTO pajiioss’ a3Ky.
BrazaHo Ha HeoOXiaHicTh MozepHizallil JaHOTO TUITY CUCTEM Palio3B’ I3KY.

Ornsp npobiiemn ocHapieHHs NiApo3xinie pagiocucremamu. CrcTeMH 38’ 43Ky € OJHAMH 3
HaWTOJIOBHIIIMX 3aco0iB, IMO 3abe3MedyloTh HOCTiHHE YHpaBJiHHS ONEPATHBHO-PITYBATLHUME
HIJIpO3JiNaMy Ta JO3BO/LSIIOTH KOOPIMHYBATH Jil 31 cayxOamu B3aeMoJil NPW BHHHKHEHHI Ta
nikpifanii HamzsuvaiHux cutyanii (HC). ABToMaTu3oBasi CHCTEMH ONEPATHBHOTO YIIPaBNiHHS,
AKI PO3IOPHYTO Ul YHPABIIHHA OLEpPATHRHO-PITYBANBPHUMHU MIAPO3NLIAMH TAKOXK 0a3yioThes Ha
cHcTeMax 3B’SI3KY, B TOMY YHMCI Paiio3B’sS3KYy.

Croromni B obnacti upodeciiinoro mobimeroro pamioss'ssky (IIMP) crocrepiraetses
OypXIMBHH PO3BHTOK HaHOLIBII BHCOKOTEXHONOTIYHMX CHCTEM — CHCTEM TPAHKOBOIO, ¥ TOMY
gpca TMQPOBOIC TPAHKOBOTO Pafio3p's3ky. [lpore 3BHualiHi cucreMn 3 (IKCOBAHMMY KaHanamu
(KoHBeHUIOHATLHI) 30epiraiorh cBoX0 Himy. OCHOBHHI pEXHM KOHBEHIIOHATILHHX CHCTEM
pajgiosB'sa3ky — KOH(pEpeHU-3B'S30K, AK 1 paHilme HaHOLIBIN eQeKTHBHMEN IUIA JAMCHETYEPCHKHX
cryx0 ONEPATHBHO-PATYBATHFHEX IIPO3/ILIIB, IPaBOOXOPOHHUX opraHis Tommo [1, 2]. V 38'3ky 3
MM, YAOCKOHAJICHHS KOHBEHIIOHAILHWX cHerem [IMP i chorojmi 3alHinacTnes akTyaibHUM
3aBJIAHHSIM.

Oragn  icHEyouHx nigxoxis Jo BHpimeHHs upobseMmn. MeTo0  BIOCKOHANEHHS
KOHBEHLIOHANBHHUX CHCTEM 3B'S3KY HOBHHHO OYTH HOOJIAHHS cHenu(iYHNIX HENOMIKIB, TAKHX. K
obmexxkena 3oua 3B3Ky # oOMmexeHu# Habip nocnmyr, siki HamaOThCs Mepexero. Ockiibku
aDOHEHTaMH KOHBEHLIOHAIBHMX MEPEeK € He TeXHI4HI JIpuUCTpol, a KOPHCTYyBadi, MOJHIIIEHHS
XapaKTEePUCTUK MEpEe)Ki NOBHHHO HTH B HAIPIMKY MiIBUINEHHS KOM(OPTHOCTI poboTH aboHeHTIR,
NIBUIIEHHS CYO'€KTUBHOTO CHPUHHATTS SKOCTI 3B'A3KY.

OcHOBHUMH HaNpPSMKaMH BIOCKOHATECHHS MOXHA Ha3BaTy HacTymHi [2]:

1. HazamHd pi3HAX cepBiciB aboHeHTaM NpH 30EPEIKEHHI ONEPATHBHOCTI JOCTYITY [0 CHCTEMH H
IIPOCTOTH KOPUCTYBAHHS paniozacobamu;

2. ToJinuieHHH cy6'eKTUBHOL AKOCTI # HiTBHIICHHS KOMGBOPTHOCTI CIPHWHSTTS MOBH;

3. pO3LIMPEHHSA 30HHM [ii CHCTEMH ¥ NOKpAIlEHHs] NOKPUTTS ycepeauHi 30uu (yeyHeHns «Ginux
TUISIMY 1 3aBMHPAHB ). ‘

[locrasoska 3apJanHs DiABHINCHHS e@eKTHBHOCTI cmcrem 3B’s3Kky. LI sapmauns
e(heKTUBHO BUPIIIYIOTECS IPH Hepexoni 1o mmbposnx dopmaris 38'13ky [3]. Omuak, nponosuiis
undposux aboHEHTChKHUX 1 0a30BHX CTaHNIH CHOTONHI HA PHHKY HEJOCTATHs, udpoBi crasumii
HOMITHO 0pode aHanoropux [4]. Kpim Toro, croxuBadi, 30Kkpema mijposaiin Migicrepersa 3
UTaHb HA3BHYAHHHX CHTYanilf Ta y ClipaBaX 3axHCTy HACEJNEHHS BiJ HACHiAKIB YOopHOOHILCEKOT
karactpodu (MHC) MaroTh BEIHKY KiJIBKICTH QHATIOTOBUX CTAaHLiH, PECYpe SKHUX HE BHYEpIaHHUIL.
BinbuiicTs Cyd4acHMX aHAJOIOBHMX pajfiOCTaHINN € HaJiHHAMU H BHCOKOSKICHMMH BHPOOaMHm 3
XapakTepuCTUKaMu, OJIN3BLKAMHE 10 TEXHOIOITUHOT MeXi.

Taxkum d@HOM, 20n106HOW 3a0auel0 € PO3podKa IMPOrpaMu  MONEPHI3alil ICHYIOUMX
KOHBEHIIOHANBHUK Mepex pafio3s’s3xy MHC 3 MeToro 36insuienss nepeniky nociyr, ki MOXKyTh
HazaBaTHCS abOHEHTY, IiIBHIUEGHHS SKOCTL 3B'A3KYy, 2 TakoX eQeKTHBHOIO pamiycy Al cucrem
38’93Ky. Ilpy 1(bOMY, OCHOBHY YBary CIiJ 3BepHYTH HA BJOCKOHANEHHS Y MEKax aHaloroBOTo
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opmary. TexHiTHOK CTOPOHOIO 3aBIAHHS € 30LILIICHHS CHEPreTHKH pPagiofiHil B Mexax
npuiHgTOro Marasony (148 MI'm), a takosx posdipiusocti mornenns (3rimao I'OCT 16600-72).

Hajnanssi 10/aTKOBHX CepBiCHHX HOCAYr cHcTeMaMH 3B’S3Ky. OCHOBHEM CEPBICOM
KOHBEHIIOHAJIEHAX MEPEX € TroNocoBuil 3B's30k. HajmamHs 10MaTKOBHX cepBiciB MOWImBe 32
JIOTIOMOT OO PI3HHX CHCTEM CHTHaJIi3alil # BOYOBaHHX aHANOTOBHX 1 MU(POBHX MOIYIIB.

Tpodeciiini paniocTanmii 3apxau MaroTh Habip BOYI0BAHMX QYHKIIH CHrHANi3aIii, 10 MOXE
Oyru posiuHpeHHii 3a JOMOMOTOIO JIOJIATKOBHX MOAYNiB. OOpobka cureamizamii ¢ OCHOBHOIO
GYHKIIEO KOHTPOJICPIB. ,

Cybmonanena cuenanizayis. Cy6roHanpaa curnamisanis (puc.]) 3acHOBaHa Ha OesniepepBHii
nepesiaul Kepyrouoro CUrHany B HewyTHOMY mamasoni (0...300 Tn) sacToT MoayIroeMoro CHUTHATY
Pas’oM 3 MOBHMM CHTHaOM ¥ Aianasoni 300...3400 I'm. 3acToCOBYOTH CUTHATIZAIIIIO 3 KOZLYBaHHAM
Oesmepeppanm  TonoM (CTCSS) aGo uudposmm komom (DCS). Cucrema CTCSS  6Ginpin
s3aafocTidka, wix DCS, ame mMae menumit vabip cy6romis (xonis). 3acTOCYBaHHS NAHOTO THITY
curnanizanii € HafOLIbII PO3TOBCIOMKEHUM CIOCOBOM INYMONONARICH S # nocTyny Ao 0azosol
CTaHIii (peTpanciasaTopa).
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Obnacrs poswilusHns OBnacTs MOBHUX CUrHanis
NIATOHANEHWK CyurHania | TOHATBHUY CUMHANIE BUBIDKOBOID BUKNMRY

BubipKCBOID BUkITUKY
Puc. 1. I panuyi posmingenns cueHanie subipko8oz0 GUKILKY

CyOToHanbHa cHrHamizailis Moxe OYyTH yCHIIDHO BUKOPUCTAHA JUISl OpraHizamii BHJiJICHHX
rpyn abOHEHTIB Ha OJHOMY 4YaCTOTHOMY KaHali, [0 JI03BOJNSE Y BHIAAKY HEBHCOKOTO
3aBaHTAKCHHS 320D1a/DKYBaTH yactorTHmd pecype. [lpm npomy uyiors OMpH OJHOIO JIHINE
abDOHCHTH CBOET IPYITH.

Kourponepu perpancnstopis (mampmwiag, 38A u 38MAX supoGumursa ZETRON)
JO3BOJAIOTE IHYYKO OPraHi3oByBaTH IPyIH abOHCHTIB, 1 BUKOPUCTATH Pi3HI HACTPOIOBAHHS Ui
rpyi. Hajarorses Mo3umBocTi:

—  oluiky edipHOro yacy o KOWHiM rpyimi;

—  oOmMexeHHs wacy GeznepepsHO] poGOTH IPYIH 3 METOIO 3HWKEHHS HMOBIPHOCTI GIOKYBAHHS
peTpaHcIATOpa s IHIIKUX TPVIT;

—  KOMYyTallil A0laTKOBOTO YCTaTKyBaHHA (IIPACTPOIB 06poOKH MOBHM, aHTEH TOIIO) IIPH BHXOJ B
eip aOOHEHTIB NEBHOT TPYIIHN;

- BHKOPHCTaHHI PI3HUX KOMIB CUrHai3auil Ha HPHIHOM i nepenayy Juist 3aiMCHEHHS 3B'93KY MK
IPYHaMH 1 OPraHizailiio NiArpyI 3 pisHEME MOXIHBOCTAME H OOMEKEHHSIMMY,

—  aBTOMAaTHYHOI Nepesadl KOPOTKOTO CHTHATY, IO 03HaYaE KiHelp (ppasu.

AnroputM  nexogysanns CTCSS i DCS nossonsie B pealbHux yMOBax e(hEKTHBHO
JIeKOJTyBaTH CYOTOHHM HABITh 31 C1abKOTO CHIHaUTY, KON MOBa nepebyBae Ha rpaHi po3bipaHBOCTi.
e mocuts BaskmiBO NpH 3a0e3neueHH] MaKCHMAILHOT IAIGHOCT] Pajiio3s' 13Ky, OCKUTKH B IBOMY
BHIA/KY CHrHaNi3alia He 0bMexye 300y Jil pafioCHCTEMH.
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Tonambha cuenanizayida. Binsll IDIHPOKY HOMEHKIATYPY CepBICIB Hajae BHKOPHUCTAHHS
ToHampHOT curnanizamii. le 8 nepury gepry DTMF (tenedonra ToHaTbHA CHIHANI3ANI), & TAKOXK
2- abo 5/6-toHoBa mochigoBHa curHanisamis. CHrHANEHI TOCHIKH TEPENaloThCi B YYTHOMY
(300...3400 T'n) miamasoHi 4acToT y NPOMDKKaX MIX MOBHHMH MOB1IOMIECHHAMH.

MOXITUBOCT] TOHAIBHOT CHTHAII3aL]:

—  JI0JaTKOBA CHCTEMY IIYMOIIOJABIEHHS;

- CenexTHBHUN BHKIHK KOHKpeTHHX aOOHEHTIR i rpyn aGoHeHTiB;

—  YCTaHOBKA THMYACOBOTO 3'€{HAHHS i3 TPYNO0 abOHEHTIB, IO Ma€ iHImAH cyOTOHANBHUH KOZ,
IKTOYeHHs JOGATKOBHX NPHCTPOiB abo aHTeH, AUCTaHIiiHEe HACTpOOBaHHA 0a30BOI craHmil
(xonTponepu perpancisropis 48jr supobuunrea ZETRON 1 TP-154plus pupobuunrsa CSI):

—  BUKOPHCTAHHS TOHANBHWX CHTHATIB JUIL HOCTYIy go perpancigropa (TP-154plus, sOynosani
xouTponepu perpancistopie [COM IC-FR3000/4000);

—  oprarizaiis teieOHHMX 3'€HAHD 13 MOOIIEHMMY a00HEHTAMH.

TonanbHa CHIHAM3Ais B TOPIBHSHHI i3 CyOTOHATGHOIO MEHID 3aBajoCTiiika, TOMY
BUKOPUCTAHHA 11 Uit HOCTYImy 1o 0a30Boi CTaHIii # CeNeKTMBHHX BHKIMKIB MOYE HOMITHO
CKOPOTHTH IANbHICTh pamiose's3ky. [Ipore 3a JOMOMOIOW TOHAILHO! CHIHANI3AUil YCHIITHO
BUPIIIYEThCA 3aBJIalus nepconansrol inenTudixanii abonenta. [ns niel MeTH 3aCTOCOBYCTLCA
dynxuis PTT ID, mepenbaucua B Garatox mpodecifinnx pamioctaniiax. Ilpu narnckami abo
BiINYCKAHH] KHONKY Tiepefadi, pagiocTaHiis aBTOMATHYHO HEpeiac iICHTH(IKYIOYY MNOCHIKY B
obpanomy dopmari (waitsactinre DTMF). Jncrerdepebka pagiocTaHIlis OCHAILYETCA JEKONEPOM,
Mo 03BOJAE B PEANLHOMY dYaci BiJCTIAKOBYBATH BHXiN KoxmHoro aboueHTa B edip, a npu
T JKITEOYEHH] 0 KOMITIoTepa QikeyBaTy Taki BUXOAH H BIACIIKOBYBATH 1XHIO CTATHCTHKY.

Bazamogynxyionanvii  ananoeo-yugppoei mooyni. ICTOTHE DPO3LIMPEHHS HOMEHKIATYPH
HANABAHMX CEpBICIB MOKIMBE 33 PaxyHOK 3acTocyBaHHA BOymomamux y Oasomi # abouentchKi
crauiii 6ararodyHKIIOHANBHEX aHANOTo-IudpoBux Mouynis. Tak, Ha 6a3i CHIHaIbHHX MOAYIIB
DAXON pospobkn xommanii  «MudopMannonnas HHIycTpusi» Moxe Oyt molymosana
JEcIeTdepebka  cucTeMa  paniossssky DAXON-DS. Cuerema mo3ponsc BupIIIyBaTH  Taki
3aBJIAHH!

—  KOHTpOJHO H KepyBaHHIO pyxomumy ob'ekTamMy (aboHeHTaMH) 3 KOMITIOTCPH30BAHOrO
poGOYOT0 MiCId UCHETUEPa A JI0 IXHBOTO BIIKIIOUYEHHS (THMYaCOBOr0 9H TIOCTIHHOIO);

—  3axMCTy HEepEroBOpiB Bill HECAHKHIOHOBAHOTO IIPOCIYXOBYBaHHsA (aHajoro-mudpore abo
I POBE MACKVBaHHN);

—~  pO3MEeXyBaHHIO NOCTYIy aDOHEHTIB 0 paJioKaHamny;

—  BU3HAuYEHHS MicI¥ DO3TALIYBAHHSA PYXOMHX OO0'€KTIB Ba €NEKTPOHHIH KapTi MicUeBOCTI B
MeKaX 30HU CHCTEMH 3B'S3KY;

—  JIMCTaHIIAHOTO KOHTPOJIIO GYHKUIOHYBAHHS NIOXKEHHUX | OXOPOHHHMX CHCTEM.

Cxpembrepu. B poGoti cnyxG Gesneku # OXOpOHHM, HIJPO3JIIB OHEPATUBHO-PATYBAILHOT
cny>xbu BuHEKAE HeoOXimHiCTh ¥ 3axueTi mepenanol B edipi indopmartii Bl HECAHKIIOHOBAHOTO
npociayxosysanus. s mporo B aboHeHTCHKI # 0a30Bi pamiocTaHIil BCTAQHOBIOIOTH MPUCTPOL
3aXMCTy MOBH — cKpemOnepu (Mackiparopu). IIpuaimm pobotu Mackiparopis Icom maseneno na
puc. 2.

Ha prHKY npejcTapieHa Beluka KimbkicTs ckpembiepie Selectone, Midian, DAXON Bin
HaWIpOCTINIMX AHAIOTOBHX YaCTOTHHX IHBEPTOPIB N0 HudpoBHX MH(PATOPiB 3 IIABUILEHON
kpunTorpadivynol CTIHKICTIO ¥ mupokuM HaGopom Gynkiii. barato BEpoOHEKIB paniozacobis
BHTOTOBIISIIOTH CKpeMOIepH [UIs CBOTX pajiiocTaHilifl y BUIIsil BOYIOBYBaHHX MOYJIiB.

OHaK, BUKOPHCTAHHS CKpeMOIIepiB Ma€e Pl HeIOMIKIB:

1. 3Bacrocysanps ckpemOiiepis BuMarae ohopmMiIeHHs OGiliifHUX HOT0JKEHb.
2. CxpemOnepy HiBHINYIOTH CTPYM CHOMKHBAHHS, IO OCOONMBO MOMITHO IS IOPTATUBHHX
pamiocTaHifii.
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3. Agropurs™ mH(pyBaHHS MOXKE BUSBHTHCS HECYMICHHM 3 0OpaHOI0 CHCTEMOIO TOHATBHOT 260
cybronanpHol curnamzari.
4. 'V Bumagky npmxomy —ciabkoro, 3aUyMICHOTO  edipHoro curmany posGipiusicts
nenipoBaHoi MOBH NOTIPINYETHCS, MO IPHBOAWTH IO haxTuaHOTrO 3HYDKEHHS pearnizoBaHoi
NAIbHOCTI PaTiO3B'a3Ky.
5. Hladpoanuii curuan B edipi Moxe HOPHBEPHYTH HENOTPiOHY yBary.

Taxum anHOM, B €AKAX BHIANKAX CKpeMBIIepaM TOMiIBHO BiLATH nepesary BHKOPHCTAHHIO
B e(ipi K0N0BUX (pas, HO3HAUCHHS 06'€KTIB HOMEPAMH, 2 AGOHCHTIE - TIO3HBHIMIL

Mackipatop UT-110 (porinroauit) Mackiparap UT-109 (qactorrmm iHBEpTED)
N YacroTta noginy Hacrora noginy
MOBHOIG CHexTpy MOBHOIO CIEKTpY
BMIHIOETHCS pikcopaqa
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Pue. 2. Cxema nepemeopens ymosnozo cuznany 6 uaci ¢ Mmackipamopax
Ha npurnaoi ckpemonepie Icom UT-109 ma UT-110

Toginmenns gxocTi nepenavi MOBHHX noBixomiens. [omimmenns sxocTi nepesadi MOBH
i TIABMINEHHES KOM(OPTHOCTI i1 COPMAHSITTS TOCHTS BAXUTUBE UL KOPHCTYBa4lB MEpexi 3B'3Ky,
OCKIJIbKH KOHBEHUIOHANbHI CHCTEMM B IepIIy Hepry po3paxosanl Uil TIepesavi MOBHUX
HOBLIOMIICHD.

Hugposa obpobra mosu. B ocranmi poku BupoGHMKH paniocTaHuiit nepeaGauaoTs y cBoixX
BHpoGax 3acolu madposoi o6pobku MoBA. MeToro Taxol 0GPOGKH € mifRUICHHS IPHPOAHOCTI
SBYYAHHA M po3bIpiMBOCTI MOBH, ABTOMATHYHE DETyTIOBAHHS IOCHJICHHS, KOMTIEHCAIis
CIIOTBOPEHB TOIIO.

IeperiexTiBRAM € HanpsiMok sxuil Gyze 3abesncaysarn 00pOOKY MOBH 3 METOI YCYHEHHS
criernGiTHIX ITyMiB I10B’s3aHuX 3 G0H0BOIO POGOTOK MOMKEKHHIKA:
~  YCYHCHHs WIyMiB Ha pobouoMy Micui Bogis (poGoTa IOKEKHOTro HACOCY aBTOLHMCTEPHH,
Oenzoarperatis TOIO);

T YCYHCHHA 3BYKOBMX MEPENIKO] CIPHYMHEHHX POOOTOI0 CKIAIOBHX EIEMEHTIR amaparis
3aXMCTY OpraHiB [uxanns (po6oTa JEreHeBOro aBTOMATy, PelyKTopa, BUKOPUCTAHHA HPOTHTa3iB
ra30/iuMO3axCHHKAMH );

—  YCYHEHHS 3aBaJ [OB 43aBMX 3 BHKODHCTAHHSM Ta pOOOTOI0 3 TMOKEKHO-TEXHIUHHM
obJ1a/IHAHHAM, IEPETIKO/] Bijl OCEPeaKy TOPIHHS TOWIO.

Jlis 1poro Cnil BHKOPHCTOBYBATH BOYIOBaHI B HOCHMI (mobuipHi) paniocranuii Momyri
06pOOKH MOBH 3 MOMUTHBICTIO BHOODY JIEKLITBKOX anropuTMiB 00poGKH MOBIEHHS.

Onnum 13 BapiaHTis € nudpPoBe MYMOOUYMIEHHES HA 6a30BiH cranamii. TOB «Lentp Peuepnix
Texuonornit»  (Pociiickka ~ ®epepanis)  pospobiena MIHIGTIOpPHA  JBOKAHANBHA  1Uiata
nrymoouminenns Moen STC-H209 «Tummnay. Tinata 3abesmeuye OPUYINEHHS IIYyMIB BYJIHII,
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MEXaHi3MIB 1 IHIDUX IMHPOKOCMYTOBUX, TAPMOHIMHAX 1 IMITYIBCHUX IEPEUIKO B OMHOMY abo 1BOX
kananax. [lnara Moxe 6yTH HacTpO€Ha Ha LPHAYIIEHHA NEPEIIKOT, CenHGIUHAX I KOHKPETHOT
Mmepexi 3B's3ky. Ilpm BacTporoBammi mependayeHa MOMNJIMBICTE BHKOPHCTAHHS 3a3/aJeTib
HiIrOTOBICHUX (POHOTPAM 3 THIIOBHMH IHyMaMH.

Heniniitna ginempayis. EdexTuBHEM c11ocoOOM MONIMIIEHHS Cy0'eKTHBHOI SKOCTI MOBH
Moxe OyTy HemiHifiHa (inprpanid B KaHail 3BYKY. BUKOpHCTaHHS PI3HEX KoedillieHTiB mepenadi
JUISL CHTHATIB PI3HHX aMIUITYR HO3BOJSE OPraHi3yBaTy aBTOMATHYHC DEryIFOBAHHA IOCUIIEHHS,
KOMIIpeCyBaHHS CHTHAy, WIyMOTIOHHXKeHHS B may3ax. lle [Jac MOXKIHBICTL HIBEIIOBAHHS
PO3XOMKEHD ¥ MaHepi poOOTH PI3HUX ONepaTopiB 1 B HAcTpOOBaHHI aboHEeHTCHKMX cTaHnii. Ha
ChOTOIHI aHHH CerMeHT PHHKY QakTHYHO HE 3affHATHH, IPHCTPOT BUMaraTh po3pobKy.

3ampumka M061020 cueHaly. 33CTOCYBAHHS CHCTEM CYOTOHANBHOI CHrHANI3AMil MPUBOIUTE
70 3aTPUMKH BIOTYKY peTpaHCISTOpa H pamiocTaHiiil BHKIMKyBauux abOHEHTIB HA pajlioCHIHAI,
MO CTAHOBHTL KiJgbKa COTEHb MimicekyHji. 1106 yHUKHYTH HpOBAaOBaHHS FOYATKY PEIUTIKH,
JIOBOJIATHCS] BUTPUMYBATH Tay3y MK HAaTHCKaHHAM Ha KHOMKY Iieperadi # mouaTkom dpasm, npo
{0 Hepimko 3alyBaroTh HaBiTh JIOCBITUEH! oneparopu. PiumeHHsM npobieMH MOe CITYIKHTU
BKJIOYCHHS v 3BYKOBHH TpakT Ga3zoBoi CTAHMIT NMPHCTPOIO 3aTPHMKH MOBHOTO CHIHANY, IIPH 1IbOMY
peTPaHCHsITOp YIPaBIEThCS HesaTpumManum cybromom. Ili npuerpol Takox Ime BHMAaraiorh
PO3POOKH.

Pozmupenns 3oun aif cucreMu. OCKUIBKY B KOHBEHIIOHATBHUX CMCTEMAaxX PIFKO BAAETHCS
3acTocyBatd OUIBIIE OFHOTO peTpaHcisTopa it oDCAYroBYBaHHs oOJiHiel rpyrnu abOHEHTIB.
POSIIMPEHHS 30HM [l CHCTEMM W TIONIMIICHHS DPaTIONOKPUTTS BCEPENMH] 30HH € JIOCHTH
AKTYIBHUM 3aBIAHHIM.

Yoocronanoeaniia anmenno-pioeprozo yemamrysanns. KiracnuauM croco0oM BUPILUCHHS
JIAHOTO 3aBJaHHA € NOMITIISHHS CHePTeTHKH Pa/iloiHIA 32 PaXVHOK 3aCTOCYBAHHS BUCOKOSIKICHOIO
AHTEHHO-(IIEPHOTO YCTATKYBAHHS.

3oxpema, B Axamemil noxexHol Oesmexkn iM. ['epois Yopuobnas MHC Vipainu (AITD),
JIPOBENEHO  BINUOBIMHI pPoOOTH TO  JIOCHDKEHHIO JIAaHOTO  HANPAMKY  YIOCKOHATFOBAHHS
CUMINICKCHIX CHCTEM DPaiio3B’a3Ky. byno npomeneHo poOOTH NO 3HIDKCHHIO KoedilieHTa crosdol
xpm (KCX) s cramionaproi panioctaniii ya00B01 NOMEKHO-PATYBAILHOT YacTHHY (OTpHMAaHE
spauenns KCX — 1,0).

ABTOPCBKMM  KOJIEKTHBOM  [POBEICHO KOMI'IOTEPHE MOJCIOBAHHS  PI3HUX  THIIB
apTOMOOUTBHEX Ta cTanioHapHMX 0a3oBux aHrteH |4, 5]. fK pe3ynpTar mMpOBEJICHEX TEOPETHUHHX
JOCIDKCHB, po2pobiiero Tta BuripobysaHo 6a30By GaraToeneMeHTHY KONIHEapHY Ta aBTOMOOLIbHY
aHTeHy 3 HpoTuBaramu. [lpoBeleHi eKCIEPUMEHTH BKA3aHWX aHTEH IOKAa3aJd IXHi mepesard Haj
IPOMHUCIIOBUMHE 3pa3kamMu [6].

Hucmanyiiine kepysanns padiosacobamuy. Bupimensasm npobiieMu Moxe 6yTH [icTaniiiie
KepyBaHHA 0a30BUMM U cTallloHapHUMP AOOHEHTCHKHMMH CTAHI[SIMH, PO3MILICHUMHE TMOOAH3Y
aHTEHH 3 METOI0 CKOpOYCHHS JAOBXKHHU BHCOKO4YAcTOTHHX Gifepi. Ha puHKy nupeacraBicHo
HIMPOKa HOMEHKIIATYpa NPUCTPoiB aucranmilinoro kepysanss [7]. Ipucrpoi dipmu CPI cepiii DR,
TR BukoHaH! v BHTJIAN TEISQOHHOIO anaparta ¥ YHPaBIsiOTE PAIIOCTAHINEK 110 BHALUICHIN TiHii,
3a0e311eHyIOTh IBOCTOPOHHIO NIEPeIady 3BYKY, KOMaHIH Ha nepeiavy, GyHKilo MoHiTopa. Monens
250 Bupobuuntea ZETRON nonatkoBo 3abesmedye nepeMuKanHs KaHaNiB BiigaieHol crasiil i
TOH&JIBHE KCPYBAHHS JIONATKOBOIO KOMYyTali€lo, a Molenb 284 3j1aTHa YUpaBisSTH UYOTHPMA
6a30BHMH CTAHIIIAMHU.

Cucmemu  giooanenoco nputiomy. SIK  TOKa3ye TpakTHKa, JambHICTE 3B'3KYy B
KOHBEHIIOHANBHIH cucTeMi HalOUTLIIMM uymHOM oOMexeHa MOXKITHBICTIO 6a30BOT craHMil
(peTpancisTopa) TPUHHATH CHTHAN RBiI MaJonoTyxHOI aboHeHTchbKOl crammil. Ilpmiimau
peTpaHcIsITOpa BHACHIOK BUCOKO HiNHATOT aHTEHY OUIBIIMM YHHOM [INAHWH BILUIMBY 30BHINIHIX
pagionepemikos. EQexTHBHO [MABHOMTH EHEPreTUKyY pamioninii  abOHEHTChKA «CTaHUidg-
peTpaHCISITOPY NO3BOJISE 3aCTOCYBAHHS BIIUIAJICHOTO IPHHOMY.
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Ipunun  opramizanii cucTeMH  BimazeHOro IPHAOMY U1 OJHOTO PETPaHCIATOpa
(4aCTOTHOTO KaHaly) IpencTasieHuii Ha puc. 3. CHCTeMa MiCTHTH y coll Kiibka npuiiMayis, 1mo
NpamioTh Ha OIHIH YacroTi, ska BiAUOBiNAae WacToTi mpuitomy perpanciaropa fry, 1 oauH
epeiiaBay Ha 9YacToTl mepeiadi perpaHcuaropa fre. Ilpuiimawi posHeceni ma MICIICBOCTI Ha
OJTMHHII-AECCATKE KiJIOMETPIE TakuM YHHOM, 06 CyKymHa 3oma i npuiiMadis npubruzso
BIINOBiNAA 30HI Jii nepesjasada peTpanciATopa. 30HHM Al NPHAMAYiB MOXYTh TEPEKpHBATHCA.
OnunM i3 npuiimadis, MabyTh, MOKe GyTH IITaTHAN npuiivay PETpaHCIITOPA.

Binnaneni npuiiMadi 110B's13aHi 3 64308010 CTAHII€I0 TiHISMH 3B'3KY, 10 SIKHX [epeNacThes
ACMOIyNbOBAHKH CHITHAT 3BYKY, CYOTOH 1 CHIHall HASBHOCTI HECYHOi Ha BXOMI npaiimava COR.
Obpapnil CHTHAN BHIACTHCH MPHCTPOEM ABTOBHOOPY HA BXiM KOHTPOJiepa pPeTpaHCIATopa sIK
CHI'HAJI IIpHHAMAaYa.

Kputepiii Bubopy npuiiMaua — MakcHMyM IICEBIOBI AHOIIEHH curHan/urym (6e3 3BOPOTHOro
3B'13Ka). ABTOBHOGIp MOXe 3xiiicHroBatucs Ge3ynmHHEo 260 3 dixcanieio obpanoro Ha 3ananuil Yac
abo 1o snmkHenHs obpanoro curmany. Ipucrpiii mMosxe KOMIUTEKTYBATHCS 1HTep(elicaMu JiHii
3B'A3KY.
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Puc. 3. Hpunyun opzanizayii cucmemu 6iddanenozo nputomy

Kpurepii BHOOpY 110 MakCHMyMY IICEBIOBIIHOMICHHS CHTHA/IIYM ONTHMATGHUH IIpH
edipuux nepemkonax tuny Ginoro mymy. s cxiamgHOi CIIEKTPOMATHITHOT OOCTAHOBKH BEJIMKHX
MICT XapaKTCPHI NEpPEIKOIM — BHYTPIHBOKAHATBHI, IHTEPMOLY AT, 03aCMYyTOBI, — CIEKTP
SKAX  ONH3LKHE 710 CHEKTpa KOPHCHOTO cuTHaly. Y TaKHX yMOBAx KPUTEPIli MakcCHMyMy
CHUIrHAN/IIYM 9acTo He afeKBaTHHH.

IcHyIOTE pO3pOOKM NPHCTPOIB aBTOBHGOPY 3i 3BOPOTHHM 3B'I3KOM 3a pimenHsm  [8].
Pesynprar posnisHasamms cyGroma B curmani oGpasoro NpHAMAYa [IOBEPTAETECA HPHCTPOIO
aBTOBHOOpPY H CHyrye KpuUTepieM [paBHNbHOCTI BuOOpY. [loMuIKOBHIL Bubip Heraitno
KOPEKTYeThCA. Pesynbratd posmisHaBaHHS CIyKaTh s (GOPMYBAHHS CTATHCTHK IO KOXHOMY
upuivady. CraTHCTHKa TOpsSA 3  pe3yabTaTraMy  YacoBOTO anamizy carmamis  COR
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BAKOPHUCTOBYEThCS TpH HacTymHux BubOopax. Takuil anroputMm nobpe 3apekoMennysas cebe B
peanbHUX TIEepeIKoax. 3 MeTOW KOPEKIl MOMJIMBHX CIIOTBOPEHb i MiIBUIEHHS NIBUIKOCTI i
swocTi posmizHaanud koxis DCS nepenbagenuil cremiaibuui TaHIOT KOHIHITIOBAHHS CYOTOHA.

Jlocein excruiyaranii cucTeM 3B'S3Ky 3 aBTOBMOOPOM 1 30HaMH i DpriiMayiB, M0 YaCTKOBO
IIePEeKPUBAIOTHCA HOKA3aB!

—  PO3UIMPIOETHCSH 30HA CTIHKOIO palio3B'si3Ky;

—  3HHKYIOTHCS, a B JIeSKux 06IacTsX 30HU YCYBaIOTHCA TOBHICTIO 3aBMHpaHHH CHTHAIY BifJ
pyxomux abOHEHTIB;

—  ICTOTHO CKOPOYYIOTHCA «OlI MIISIMUY yCEPEIHHT 30HH.

Cxemm 3 aBToBHOOpOM e(eKTHBHI H B MaNOKaHANBHHX TPAHKOBHX CHCTEMAX, DCO6TH/IBO
OJIHOCAUTOBHX, /i€ BAJKIHBA €KOHOMIS YaCTOTHOTO PECYPCY.

Bucnosxn. KonseHmoOHaNRHI CHCTEMH PaJio3B'sI3Ky 3afiMarOTh cBOKO crieludidny Himy Ha
puHKyY mpodeciiinoro MobinpHOro pamioss'ssky. Cmin dekaTH, mo BOHH OynyTh 3arpebypasi i
ganani. Jna ix mozepHizamii icuye yAMano eQeKTHBHUX TEXHIUHMX DIilicHb, IO NO3BOJISIOTH
iBUNIATH SKICTH HAJaBaHUX MOCIYT 1 POSHIMPHTH (XHIO HOMEHKJIATYPY. Haibinein noctynsumMu
Ta eheKTHBHHMY B YMOBAX ©KCIUIyaTalii CHCTeM paaio3s’s3ky migposiinamn MHC cnin Busnaunta
TaKi:

1 Yoockonanosanns anmenno-ghioepnozo yemamryeanus. IpopeJeHl TeOpeTHYH] Ta HATYpHI
jocripxenns Ha 6a3i AIlb moxasyioTs, IO TakuM YHHOM MOXKHA HiHATH €HCPTeTHKY pajioniHii
38" 93Ky 10 15% (BHrpam po3pobrenoi 6a20B01 KoiHEapHOT aHTCHM BITHOCHO aHTEHH THITY JIHTOIb
cknagac 12 abn, BIHOCHO TPOMHUCIOBHX KOJIHEApHMX aHTeH S5 nbJy jiarpaMa HampaBieHOCTi
aBTOMOOINIBHOT AHTEHH 3 MPOTUBAraMH CyTTEBO OJIFMIKYA O KPYroBOl B HOPIBHSAHHI 31 3BUYANHOK
ITHPHOBOKY AHTEHOM, KYT BHIIPOMIHIOBAHHS JIO ropmomy 3 MaKCHMalbHHM IOCHJICHEAM €
HIDKYUM B IOPIBHAHHI 31 3BUYAHHOIO aHTEHOIO - 33 mporu 88).

2. Haoawnns 000amro6ux CepsicHUX NOCHy? cucmemamiu 36 's3ky. BHKOPHCTaHHA CYYaCHWX
CHCTEM TOHAIBHOTO 1 CYOTOHATBHOTO BHKIHKY JO3BOISIOTH 3MEHIIMTH HEUPOIYKTHBHI BUTPATH
gacy ONCPATOPIB pajiiocTaHiiéi B Mepexi CUMIIIeKCHOro 3B’s3ky. Jlanuil BHCHOBOK poOHTBCSH 3
AHAMI3Y PEe3yNbTATIB  JOCHIDKeHHs eQEKTHBHOCTI BHKOPHCTaHHS CHCTEM 3B’S3KYy TiJi ©ac
[POBENCHHS TAKTHKO-CHeliaNbHAX HaB4daHb. 11in wac HaBuyaHb oliHIOBajiacd poboTa onepaTopiB B
mepexi 3 cucremoro CTCSS 1 6e3 BuKOprCTaHHA CHCTEM BHOIPKOBOTO BHKIIUKY.

[HImi BKazaHi B CTATTI HAPAMKH MOJCpHI3ailii CHCTeM pajiio3s’s3Ky € OiNbiT CKIaf{HUMHI Ta
noTpebyIoTh  MIOJANBINOr0 JAOCHIDKEHHS, MION0 TPHIATHOCTI BHKOPHCTAHHS [IPO3JLIAME
OHEePATHUBHO-PATYBATHLHOT CIIYIKOH.
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E.M. I'ynioa, o.m.n., npog., 1O. Mosuan, Km.n., LB. Koysba (Iveiscexuii depoicasHi
yrieepcumem Geznexu scummedisisnocmi MHC Yrpainu)

AHAJII3 YA HHUKIB BHHMKHEHHS! HOXKEXK, IX PO3BUTKY TA BE3NEKA JIOJIEN
B HAJIBBUYMAMHKX CUTYAIIAX Y BYJIUHKAX MIABUINEHOT MOBEPXOBOCTI

PO3risnyTo Ta npoaHanizoBaHe CydacHi YHHHIKH BUHHKHEHHS NOMEN, 3aKOHOMIPHOCTT ropinHs,
NMHAaMiKa PO3BUTKY MOXex Ta npodiema 3abesnedchus Geanexu JHoAeH Y Hau3BWYARHKX cuTyaniax y
OyauHKax ninBUILEHOT HOBEPXOBOCTI.

Cy4acnuii cran npobaemu. JIo 6yqunKis mqsumeHol noBepxoBocT! 3riauo i3 JJBH B.1.1-7-
2002 BimHOCATH GyNHHKH 33 YMOBHOMO BHCOTOI H Gibie 26,5 M Ta Menme abo gopismioe 47 M
(3aspuuaii 1o 16-Tv mosepxis Braouno). Takux Oyuuekie Ha YKpaini Bike 3Ha4HA KiTBKICTD.
Hanpuxan, tinbxu y JIsBiBcwkidt obmacti — 96, v 3anmopixcpkiit — 99, y Jlorempkiin — 199, y
Huinponerposepxiit — 402, & M. Kpupuii pir — 58, B M. Kuis — 1713 i 1. o {1].

Ipn Bunvknenni Ha3BHYaiinO] cuTyanii B 6VIHHKAX MiABHIEHOT HIOBEPXOBOCTI, HAIPHKIA/L,
TIOKEKI, MOKESKHO-PATYBAIBHI HiPO3ALIM it esaKyaiii jnozieil 3 BepxHiX MOBEpXiB y BUTIA/IKY
NEPEKPUTTS BUXOLY 11O CXOMORIHA KIiTL, TOOTO NpH BHHAKHEHI MOKEKi HA BIJIOBIJ[HOMY TIOBEpCi
Ta OCATHEHI HA Lill CXOMOBiM KIITHI i KpHTHYHOrO Yacy TPUBAOCTI (IpOMIXKOK Yacy Bix mowarky
BUHUKHEHHS TOPIHHS [0 MOCATTICHHS HAM Takoi BETHYHHHE, HPH SIKOMY BHHHKa€ xo4a 0 omuH
Oesrmednmni uMHHMK, AKHiT JOCSTaE GE3METHOrO KPUTHIHONO 3HAYCHHS JUIS JHOJMHY HA piBHi
OPTaHiB [MXaHHs1), BHKOPHCTOBYIOTh MOXKEKHI ApaGHHH. Hoxexuo-parysaipui miapo3aimg B
GUIBIIOCT] BUITAAKIB MAIOTh ITOIKENKHI ApabHHu BACOTOIO 1o 30 M, sxi 3a0e3NeuyoTh eBaKyaLio
Jmofel 3 OyNuHKIB He BHime 9-TH HOBepxis. [10KeXHX apabun BucOTOIO 10 50 M U OYIHHKIB
N[BUIIEHO] MOBEPXOBOCTI B MOKEKHO-PITYBATBHUX YaCTHHAX JY)K€ HE3Ha9Ha KUIBKICTh, IO He
Ja€ MOXIIMBOCTI B YCIX BUIANKAX HA/BBHYAHHUX CHTyauiil saGesmedwtw EBAKyalllo JIOJeH.
Hanpuknan, y M. JIsBOBI € Tinsku omHa noxexHa apabuna Ty METZ DL 53 sucoroio 53 wm.
Tomy B mnepmy wuepry HeoOXimHO Ha mijgcTasi aHami3y lPHYUH BHHHKHEHHS [TOWKEK.
3AKOHOMIPHOCTEH TOpPIHHS, JMHAMIKH DO3BHTIKY MOXKEX BH3HAYHTH BEJIMYMHY KPHTHYHOL
TPUBANOCTI TIOIKEKI JUIS BCTAHOBJIGHHS HEOOXiZHOTO 4acy emakyaiii Jroned 3 OyamHXIB
uiaBrmenoi nosepxosocti. KpiM IBOro, HEOGXiTHO TAKOMK BPEXOBYBATH BOTHECTIHKICTH
OyniBenpHUX KOHCTPYKIIH Ha mincTasi BUGOPY HAMiHHOrO METOZLY PO3PaxyHKy TEIIOMacoOOMiHy
TIPH TIOXEXK] TOINO.

Mera poborm. Ha mizcrasi pesymbraris aHaNi3y IPUYHH BHHHKHEHHS [OWKEK,
3aKOHOMIPHOCTEH IOPiHHA, IMHAMIKA PO3BHTKY TIOXEHK TA PE3YIBTATIB MO/ICIIOBAHHS THONCHKHX
HOTOKIB B TIpOLieci eBakyanii 3 OYIMHKIB 1iABHIIEHOT IIOBEPXOBOCTI BU3HAYUTH OCHOBHI HaNpPAMKU
3aXOMIB JUIs MiABHIICHHS e(EKTHBHOCTI PATYBATLHUX DPOGIT N0 HACTAHHS KPUTHYHOIO Yacy
TPUBAIOCTI TTOKexd Ta ii JiKBimmanii.
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