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Ecnu Bul paGoraete Ha npepene cob6cTBEHHbIX v——“\

BO3MOXHOCTEN, TO pAononHuTtenbHoie Bam npepo-

TELEKOMUNIKACIJE

crasutr CMN «(MHKOM» — npopact 3a CKB u ycra- \tanes/
HOBMT 3a pyb6nu cucTtembl TeneoHHOW CBA3M He

HMeloL e aHaANnoros B MMpe.

BPEMSA — OEHbI'A!

HALLUKN CUCTEMbI CBA3U
COKOHOMAT
BAM U TO N APYIOE!

Bce 3TM cucTembl NO3BONSAKOT MOAKIIO-
yaTb He TONbKO aHanorosbie U LMPPOBbLIE
TenegoOHHbIe annapartbi, aBTOOTBETYUMKM MU
Tenedakcbl, HO M NepcoHanbHble KOMMbIO-
Tepbl, a TaK)Ke YCTPOMCTBA PAafMONOMCKA.

®upmbl ERICSSON u NIKOLA TESLA
M3roTaBNIMBAIOT TaKXe
paanoTeneoHHYI CUCTEMY
MRS-5000 u yHMBEPCANbHYIO CUCTEMY
ANS TenedOHHbIX ceTen obuiero
nonb3oeanms AXE-10.

K Bawwum ycnyram npoayKkuus upm:
ERICSSON — UlBeuus
NIKOLA TESLA — Xopsartus.

Cn « HK > ecney T

nocraeky B niobylo TOuky
CTpaHbl

nNpoeKTHpoOBaHKHe

MOHTAX

Hanagky

rapaHTumMHoe

W nocnerapaHTMmHoe
obcnyxkuBanme

Ecnu Bbl Hauanu paboratb no-HOBOMY,
Bam HeobxoaMMbi:

MONMHOCTbIO LMPpPOBaS,

C NMPOrpamMHbIM YMNpaBneHueMm
ctaHums MD 110 — cuctema
MHTEerpauum peum u gaHHeix [lepepgartb
OAaHHbIE TaK e MpPOCTO, Kak

m no3soHuTb; MD 110 moxxer
OHOBPEMEHHO KOMMYTHMPOBAaTb peub
M OaHHble MO CyL,eCTBYIOLLEN
ABYXMNPOBOAHOMW CeTH;

HebonbwiMe aHanoroeble M LUPPOBLIE
6bu3HEC-CMCTEMbI EMKOCTLIO OT 5 a0
150 aboHeHTOB.
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3ACEOAHME COBETA PETMOHAJIBHOIO CO/JPYXECTBA
B OBJIACTU CBA3U

Ausapb 1993

Bosnee rona paGoraer PeruoHajbHoe COAPYXKeCTBO B 00-
aactu ca3u (PCC). 3a ato Bpems nposenero 6 3acenanui
Cosera raaB Agmunuctpauwmii cBszu (AC). Bpemsi noxasano
He TOJIbKO 11eJ1eCo00pa3HOCTb, HO M HeoOXONHUMOCTb Cy-
mwectBoBanusi PCC, kKoTopoe BbilloJiHsieT, HA OCHOBE IeMOKpa-
THM, PABHOIIPABHsI BCeX €ro YJEHOB, BaXKHelLiue 3alayu No
COrJIacoOBaHHUI0 NpobjeM HOPMAJIbHOrO (PYHKUHOHMPOBAHMS H
pa3BUTHSl CHCTEM MOYTOBOM M IJEKTPUUECKOH CBSA3M, TeJe-
BH3MOHHOTO W PaJMOBELAHUA.

O6wupHOii M pa3HooOpasHoil Obiia nporpamMma 3aceja-
HUsl, KoTopoe cocTosiioch 12—13 sauBaps 1993 r. B Hem npu-
HSUIM y4yacTHe rJaBbi ¥ NOJHOMOUYHbIE NpencTaBuTeJun AJMHU-
HucTpauuii cBa3u AsepbGaiimkana, Beaapycu, Ipysum, Ka-
3axctana, Jlateuu, Jlutee, Moanosui, Poccuiickoii ®enepa-
nuy, Tamxukucrana, TypkmeHucraHa, Y306ekucraHa, Yk-
paMHbl.

Ben 3acenanue npeacepareanr CoBera raas AaMuHUCTpPaLMi
cea3u PCC B. B. Byarak.

3acenanue HauaJoch ¢ uHGopMaLuu 0 TOM, uto B PecnyGau-
ke [py3usi MHHucTpOM cBsi3u HasHaueH P. U. Humxwus, B
JlutoBckoit PecnyGiuke — MHHUCTPOM CBSI3HW M MHBOpMATH-
ku — )Xunraauc I'uraytac, B cocrase HoBbix [lpaBuTenncTB
MHHUCTPOM cBsidu Poccuu BHOBL yTBepxaed B. B. byarak,
B PecnyGauke Tamxukucran — M. Y. Ycmanos.

BHuUMaHMI0 yUacTHUKOB 3acellaHus Oblia NPeAJioXKeHa HH-
dopmMauyus 0 CTPYKTYPHBIX M3MEHEHMsIX B AINMMHHCTPAUMH
cBsi3u IcToHCKOH Pecny6auku. MHUHHCTEPCTBO CBSI3H JIMKBH-
JMPOBAHO M CO3aHO JBAa rOCYNapPCTBEHHbIX NPENNPHATHSA:
«ICTOHCKAs MOYTA» U «ICTTEJEKOM» (reHepalbHbiii AUPeK-
Top nocaeanero — T. Cwimepa). B 1992 r. «3Jcrrenekom»,
¢ yyacTveM 3apy0exKHbiX NMapTHEPOB, NMPHUBATH3MPOBAJ CETH
CBA3M M ¢ sAHBapsi 1993 r. crajd XOJJMHIOBOH KOMIaHHEH,
SBJSASICh AepKaTejeM aKuuil KOMMNaHUH «ICTOHCKHI MOOHJIb-
Hbii  Tesedon», «dctadakr» (N0 u3NaHMIO TelledOHHDbIX
cnpaBo4YHMKOB) M AO «ICTOHCKMH TejedoH», 3aHuMaloLle-
rocsi MCIIOJIb30BAHWEM M Pa3BUTHEM TelledoHHO-TeserpadHbix
ceTeil M ceTedl nepenauyv JAHHBIX, BBINOJHSIIOWEr0 (yHKUHY
onepatopa MexayHapoaHoii cetu. B cocraB «dcTresekomar
BOULIA M pajMoTeJeBU3MOHHAs Nepenawuas cerb Pecnyo-
Auky. PYHKUMH peryjupoBaHus B 00JacTH NepPefayd HH-
¢dopmauuu BbinogHseT MUHHCTEPCTBO TPAHCIOPTA M CBA3HM
(mMunuctp — A. Meiictep).

YyacTHHKM 3acelaHus 03HAKOMUJIMCDh C NPEAJOKEHUAMH N0
COTPYJIHHUECTBY MexJy PerHoHajbHbIM COIPYXKECTBOM B 00-
aactu cBs3u ¥ OpraHu3auueil 3KOHOMHYECKOro COTPYyIHM-
yectBa M pasutus (OICP), 3anaua KOTOPOH 3aKjiouaeTCst
B NPOBENEHUU IOJUTHYECKOrO M 3IKOHOMMYECKOTO aHajau3a
u ¢popmupoBanun CoBeToB 24 CTPaH-4JIeHOB C UEJbI0O CTHMY-
JAupoBaHMsl X passutus. Ilpenioxenus ucxoaar or Otaena
O39CP B o6aactu uHbopmMaumi, KOMNbIOTEPU3AUMU H CBSA3H
(ICCP). Ulra6-kBapTupa OICP naxonutca B Tlapuxke.

CoraacHo yTBepxaeHHoi nosectke aHsi Mcnoakom PCC
BbIHEC HA 00CYyXKJieHHe NOATOTOBJEHHbIE JOKYMEHTbl U BONPO-
cbi. OHU Kacajuchb:

— coraawenuss Agmunucrpauuit cssizu PCC o koopauna-
MU MX JesTeJbHOCTH B GGJACTH MEKroCylapCTBEHHOH 104-
TOBO#W cBsi3u Ha 1993 r.;

— corJauieHMsi O MEXroCyAapCTBEHHOM oOOMeHe JeHeX-
HbLIMU NepeBOJlaMH;

— CcorJallleHHs1 O NMPUHLMNAX PACHPOCTPAHEHHSA MEPHOAM-
4eCcKO# NnedyaTH Ha MeXrocyJaapCTBEHHOM ypOBHe;

— nosoxeHuss o ¢unancax PPC u ¢dmunancoBom mnaaue
PCC na 1993 r.;

— MexJyHapoaHo# kondepenuun «Monepuusauus uadpa-
CTPYKTYpbI 3JeKTPOCBA3H Ha Tepputopun Poccuiickoit Pene-

pauuM M JPYruX HOBLIX HE3ABHCHUMBIX rOCYIapCTB», KOTOpas
coctourca 20—23 anpeas 1993 r. B Caukr-Tlerep6ypre
[paGoTa ee Oyner npoxoauth B hopme ceccuii: 1) noauTuka B
obaactu pas3sutus cBsa3u B crpaHax CHT; 2) tekywee u
nepcrneKTUBHOE Pa3BUTHE CPEICTB CBA3M; 3) MHBECTHLHOHHbIE
nporpamMMbl M PoJib MeXAyHapOAHOro cooduiectsa; 4) noa-
roroBka kaapos]. Yucao yyactHukoB — no 250;

— o6pawenuss CoBera TexHuueckux pykosonuteseit loc-
TeJepajuoOPraHu3auuii o BONPOCY nNpueMa B KauecTBe Ha-
6monarenss B komuccuio PCC, 3anumalouyiocsi peryJiivpopa-
HHEM HCHOJIb30BAaHUSl PAJAMOYACTOTHOrO CNEKTPA M 3IJEKTPO-
MarHuTHOH COBMECTHMOCTH PaJMO3JEKTPOHHBIX CPelCTB
(3MC P3C);

— uHdopMaLuK 0 BaXKHBIX MPOEKTaX B 00JaCTH MeXAyHa-
POHCH CBsI3M C yuacTHeM HMHCDHPM;

— MHOrMX Jpyrux acnekroB jesiteabHoctd PCC u passu-
TUA CBA3M BXONALUMX B HErc CTpaH.

Boul npeacrasieH noapoGusiii otuer o pa6ore Mcnoakoma
PCC B 1992 r. (T'enepansubim nupektopom E. A. Mausiku-
HbiM). Bcero Ha 3acenanusnx CoBera paccMoTpeHbl 72 BOMNpO-
ca, KacaiollMecsi: opraHu3auuoHHoii nesateapHoctu PCC;
9KOHOMMKH; NPOBOAHOH 3JIEKTPOCBSI3M; PaJMOBelLaHusl, TeJe-
BUJIEHUS1; COBMECTHOI'O MCIOJbL3OBAHUS CIYTHHKOBBIX CHCTEM;
UCHOJIb30OBAHUS PaJMOCNEKTPa; NOYTOBOM CBSA3M; MeXKIyHa-
POAHOro COTPYJHUYECTBA ¥ KOOPAMHALMM HAYYHO-HCCJIEN0-
BaTeJbCKUX PaboT u moctaBok 060pyAOBaHus; CTaHAAPTOB
¥ HOpM; ynpasJieHus ceTamu. TIpUHAT W BCTyNMJ B AeHCTBHE
psl BaXKHbIX NOKyMeHTOB: corjaiienue u Ycrae PCC, Peraa-
meHT Cosera, [ogaoxenue 06 Mcnoskome, [lojoxkeHue o
PeBusauonHoii komMuccun u ap. Pa6ora Hcnonkema 3a uctek-
WK Nepuoj CleHeHA MOJIOXKMTEJbHO, HaMeueHbl NyTH NOBbi-
LIEeHUs1 ee Pe3yJbTaTHBHOCTH.

CoBeT npuHaAJ peuleHue yTBEPAUMTD noarorosiaentsie Henoa-
koMom PCC B Bupe Konkpernoro mjana [lpensoxenuss no
peasM3auMi NPHHATOro Ha 3acenaHun B Buinkeke B okTsOpe
1992 r. «Coryalenus 0 KOOPAMHALMH MEXKIOCYAaPCTBEHHBIX
OTHOLIeHW# B 00JacTu NMOYTOBOH M 3JEKTPUUECKOH CBA3U».

YuacTHHKH 3acefaHus 3acjaywiajiu noapoOHblid JCKIaj 3a-
mectutens npencenatens lpaenenns Accoumauuun «JekTpo-
kabeab» I'. K. MewanoBa o NpPou3BOACTBE, NOCTAaBKax M
pa3paboTKax HOBBIX u3JeJuii KaGeJbHOH NPOMbILIJIEHHOCTH
aas orpacau ceasu. B nepsom kBapraae 1993 r. AC PCC
[HOJIXKHBI HANPaBUTL AcCcouManuM CBelleHMsl O PeaJibHOW I0-
TpeOHOCTH B Kabeasnx cs3u Ha 1993-it u nocaenyoouue roibi.
TNpuHsaTa pekoMeHjauusi O PACUIUPEHUM NPHUMEHEHHMSA ONTH-
yeckux kabGeneii (OK), B 0COGEHHOCTH OJHCMOAOBBIX, IPH
CTPOUTENIbCTBE MEXAYrOpPOAHbIX, BHYTPH3OHOBBIX M ropol-
ckux ceteir. K koHuy 1992 r. npakTuuecku 3aBepllieHO CO3/ia-
Hue MowHocTell aJs npoussopctBa OK. 3a npenenamu PP
€MHCTBEHHBbIM PeaJibHbIM WX INPOU3BOAMTENEM SIBJIsIETCH 3a-
Boa «OpnecckabGeab» Ha Ykpaune. Bo BHUUKII uner paspa-
6otka OK HoBoro nokojeuus. Ecau panbluie ¢uHancupoBa-
Huve HUOKP ocymecrBasiocs Munceasu CCCP, 1o Tenepb
paGoThl 0 KOHCTPYHUPOBAHMIO, H3TOTOBJEHHIO ONBITHBIX 00pas3-
LlOB, UCNBITAHUSAIM, TaK e KaK U paboTbl C COMCHOJHHUTEJs-
MH — NPEANPUATUAMHU CTEKOJbHOH, XUMHUYECKOH NMPOMbILIJIEH-
HOCTM — B OCHOBHOM ()MHAHCHPYIOTCA 3aBOJAMM KabejbHOH
npombiutjeniocty, MHTK «CsetroBoa» u 3a cuetr npuObLIM
camoro BHUHKII.

CoBet on06pua llepeueHb HayuyHO-UCCIENOBATEIbCKHX Pa-
60T B 00sMacTH CBA3M, (UHAHCHPYEMBIX COBMECTHO Anmu-
Huctpauussmu cBsisu PCC B 1993 r., yTBepaua o0bembl
(¢uHaHCHPOBAHUS M pa3Mepbl CPEACTB, MEPEBOAUMbBIX HA CHeT
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Ucnoskoma, ono6pu nopsigoK NPUOOPETEHUS] 3aMHTEPECO-
BAHHBIMH AJIMMHMCTPALMSIMM CBSI3M M OPraHM3alMsIMH pe-
ayabratoB HUOKP, B ¢uHaHCHPOBAaHHMM KOTOPBIX OHH He
npunumaau yuactus. IlepeueHb BKJIoYaeT pas3jedbl: CTaHAap-
TU3auMsl, METPOJIOTHSA U CePTUPHKALUA TEXHHYECKUX CPeNCTB
CBA3M; MEXTIOCYAapCTBEHHOE pacnpejesieHHe PAAMOYACTOT M
9MC; obecneuenue npasonpeeMcTBeHHOCTH AG — uJjieHOB
PCC; 37eKTpOCBsA3b; IKOHOMHKA CBSA3M M MOArOTOBKA Kaj-
poOB; TeJeBHIeHUE; pPaJMOBEILAHHE; KOCMHYECKasi CBf3b;
3JIEeKTPOHH3A1MS MOYTOBOH CBSI3H M PACNpPOCTPAHEHHUsl neda-
t™; HUP B obsactu cTpouTesbCTBA.

Ha CoBert by npeacTaBlieH NepeueHb 000PYyLOBAHUSA CBsi-
3, NPOM3BOAMMOro HPOMBbILIIEHHOCTbIO cTpaH, AC KoTOpbIX
sowsiu B PCC. Bbiau HCnoJb30BaHbl B OCHOBHOM JOKYMEHTHI,
NoAroToBJeHHbie AnmuHucTpauusiMu cssisu bBenapycw, Jlat-
Buu, Poccun, Ykpaunni. B Ilepeude okoao 100 naumenora-
HUH YCTPOHCTB, CHCTeM, M3MEJHH.

3acaywaHo coobuieHue- o paboTe BpeMeHHOH paboueit
rpyniibl M0 CIYyTHUKOBbHIM CHCTEMAM CBSI3H H PalMOBELLAHMS
YreepxaeHo TexHuueckoe peLieHHe 110 OPraHM3aiM4 OLHO-
asyxnporpammiore TB Bewianus 1Jis KaXa0ro rocyaapcrsa
Ha OCCHOBE MEXAYHAPOAHBIX IVIAHOB C HCHOJb30BAHHEM
UC3 «Tlanc». AjMUHUCTPAIMAM CBA3HM PEKOMEHIOBAHO MC-
10Jb30BaTh 3TO PelieHHe AJsi PA3BUTHS HA CBOEH TEPPUTO-
PHM HeNoOCPEeICTBEHHOTO TejeBM3HOHHOro Bemlanus. B -Tex-
HMYECKOM peLIeHHH onpeleeHbl OPOUTAJIbHbIE MMO3ULMM, Ya-
CTOTHbI€ KaHaJbi, MnapamMeTpbl JyyeH Ha JIMHMHM «CBEpPXYy
BHM3», XapaKTePUCTHUKM mNepejaioleil craHuuu. Bpemennas
paGouasi rpynna JoJKHa 3aBeplIMTh COCTaBjeHne Mex-
racyapcTBEHHOi NporpaMmbl B nepsom keaprase 1993 r.

YrBepxnaena nporpamma pa6orst Komuccun PCC no Bonpo-
CaM peryJMpoBaHusi UCNOJIb30BAHUSl PAJIHOYACTOTHOIO CIEKT-
pa u IMC P3IC na 1993—1994 rr.

Coser raas AC PCC npunad K cBeieHuio uHdopmauuio
o Tom, uto pemiennem MKKTT psany pecny6Junk no ux npocsGe
NIPUCBOEHBI HOBbie MexayHaponHbie Tejedonubie Koupi. Tpo-
NycK TPaH3WTHOH HArpy3ku OT CTPaH AAJbHEro 3apybexbs
JOJIKEH OCYILECTBJATHCS HA OCHOBE JBYCTOPOHHHX COrJa-
wennii Mexxay Anmunucrpauusmu cesizy PCC. Tlpusnano

1eNeco00pa3HBIM HA MEPEXOJHbIH NMepuc] COXPAHUTL CyLILeCT-
BYIOLLYI0 CHCTEMY HyMepauMM Ha MeXAyropeiHOM YpOBHE.
PaspaGoran nopsiiok nepexona Ha HOBYIO CHCTEMY MeXJy-
HAPOAHBIX KONOB.

K 3acepanuio Cosera Obna noarorosjena Cnpaska o
CyLIECTBYIOIUMX M CO31aBaeMbiX LIEHTPAX NMPOBeNEHHs] CepTH-
(UKaUHOHHBIX UCMILITAHUI ¥ OpraHax cepTuduKauuy, a Takxe
0 HAUMOHAJbHBIX LEHTPAX METPOJOFrUYeCKHX HCNbITAHUI.

YuacTHUKM 3acelaHusi PacCMOTpeJii BeCcbMa COAepXKaTelb-
Hbiit [lepeueHb NPOEKTOB B 0GJACTH MeXAYHAPOLHOH CBA3H
¢ yuactuem uHodupm no 1995 r. B [lepeuenb BK.II0YeHb
npoekthi bBenapycu, Kasaxcrana, Moanossl, Poccuiickoit
®enepauuu, Typkmenucrana, Y3b6ekucrana, Ykpaunoi. B ka-
yecTBE YYACTHUKOB IpoekTa Ha3BaHel BesnuxoGpuranus,
CLIA, Asctpaaus, ®PI, ®panuus, Typuus, Kanasa, [a-
uus, Boarapusi, Pymbinusi, Moabwa, Slnouus, H0. Kopes,
Ucnanus, Upan, Kurai, Foanangus u nap.

B KoHlle nepBoro JHs 3acefaHus NPeACTABUTE]H HEMELKOW
dupmbl «TeaedyHken-3eHaepTeXHUK» — ee TeHepaJibHbli 1H-
pektop r-u 0. Tpaad wu MapkeTMHr-KoopauHaTop Mo
Bocrouncii Espone r-u B. Taiidep — pacckasanu o ¢pupme
U ee NPONYKUHM B 06JaCTH PAJNCBELIAHHs] C J€MOHCTPAlHEH
o6pa3uos annaparypsi, a rjiaBubiii uHxeHep HIO «Asumyt»
B. A. CmupHoB u reHepadbhblii aupektop «TexHonocr»
B. A. ¥Y3uaeBckuii — 06 MTOrax ¥ IJiaHaX COTPYAHHUYECTBA
¢ ¢upmMoit U 0COGEHHOCTSIX CO3JAHHBIX MPEANPHATHH.

Mpencenaienem CoBera rjgaB AJIMMHHCTPAUMH CBA3HM
PCC na BTOpoii cpok u3GpaH MHMHMCTP cBa3u Poccuiicken
Penepaunu B. b. Byarak.

Ouepennoe 3acenanue CoBera rjae AJMHUHHUCTPAUUi CBsA3H
PCC peuweno cossatb 19 anpeass 1993 r. B Cankr-Ile-
TepOypre.

JIHTEPATYPA
1. Byarak B. B. HoBoe coapyxectBo /, Daekrpoceasb.— 1992.—
Ne 7. - -

Marepuas nom orosuna H. Ceepdrosa

AOPOIME YUTATEJIN!

HanoMMHaeM, 4TO MAET NOANMCKA Ha NepuoAMYECcKMe M3AAHMA Ha BTOPYIO nonoeuHy 1993 ropa
Mpocsba Bo-Bpems OhOPMMTL MOAMMCKY Ha Hall XKypHar.

B 3TOM ropy «DneKTpocBsizb» OTMeuaer penHoi 106 M:

60 net >KypHan Bepoi M NpaBAOM CIYMT CBA3MCTAM — TEOpPEeTHKaMm
M NpPaKTMKaM, Hay4yHbiM PaboTHMKAM M MHXKeHepam 3KCnnyaraumm,
paspaboTunKam annapartypbl, NPOEKTMPOBIIMKAM CETEH M acnMpaH-
Tam — crneuManMctam MMHCBSI3M M SPYrMX BEJOMCTB.

HecMoTps Ha 3HaumTenbHbIE IKOHOMMUYECKHE TPYAHOCTH, yCyry6-
nSoWMECs OYePeAHbIM NOBbILEHMEM LeH Ha bymary u nonu-
rpacduueckue pabotbl, «InekTpoces3e» GesycnoeHo Gyaer Bhixo-
AMTb, KaK BCErAa,— €XEeMECSYHO M B NonHom obwveme, coxpaHss
oueHb Hebonblylo, MO HBIHELWIHMM BPEMEHAaM, CTOMMOCTL.

¥ypHan xueet, obecneunsas cebs puHaHCOBO, rnaBHLIM 06pasom,
6narofaps aKTMBHON PEKNaMHONM AEATENbHOCTH PEeAaKLMM, KOHTaK-
TaM C OTEUECTBEHHbIMM M MHOCTPAHHBIMM pPeKNamMofaTensmu,
a TaKkKe BbINYCKY «KOMMEPHYECKMX» TEeMAaTMHECKMX HOMEPOB M
noabopok NO aKkTyansbHbIM BOMPOCaM Pa3BUTHUS NPOBOAHOM U pPagmo-
CcBS3M, TenesBupeHus, paguoselaHus. Takue Homepa Cny»aT
nponaraHae Kak TEXHWMUYECKMX MAeH, TaK M BO3MOMHOCTEH npep-
npustui, HWUK, opraHmsaumi, aBTOPCKME KOMNNEKTMBLI KOTOPLIX
BLICTYNAIOT Ha CTPaHMLAX «DNEKTPOCBA3MY.

My6nukys utorn Bawmx paspaboTok, mbl nomoxem Bam 3asButh
o cebe Ha OBWMPHOM pbiHKE TeneKommyHuKauui, o Bac ysHaroT

Beaywme ¢upmbl — a 3To Heobxoaumoe ycnosue Aans COTPyA-
HUYecTBa.

Mbl yuMTHIBAEM OFPOMHBINM CMPOC Ha yCnyru CBS3WM HOBbIX KOM-
MepUeCcKMX CTPYKTyp, CO3AaHME anbTepHaTuBHBIX Cnyx6 u ceteit.

3annaHMpoBaHbI TemaTuueckme Homepa m noabopku:

cenbckas TenedoHHas CBA3b;

NOABMIKHBIE CUCTEMbI CBSI3M;

cBs3b B [€NOBOH cdepe;

BONOKOHHO-ONTHUYECKHE CEeTHU CBA3M;

HOMep, NOCBsLLEeHHbIM 60-neTuio Halwero XypHana;

HOMEpP, NOCBALWEHHbIM MeXAYHAapOAHON BLICTABKE CUCTEM M
cpepcte cessn «Cea3b-93», koTopas byaer paseepHyTa 13—21 mas
3Toro roga B Mockse, B BrictaBouHom komnnekce Ha KpacHon
MpecHe.

MypHan ocBelLaeT HOBUHKM TEXHWKM CBA3M BEAYLUMX 3apyBexHbix
¢UPM, roToBbix BbINTH Ha pbiHok CHI.

KoHeuHOo, COXpaHSIoTCs W BCe TPaAMLMOHHBIE pa3fensl u pybpuku.

Npurnawaem K COTPYAHMYECTBY C XKypHanom!

Xpem cratet OT HaWwmMX MNOCTOSHHLIX M MONOAbLIX aBTOPOB.
Cpokun nybnukaummu 3HaUMTENbHO COKPALUEHbI.

Bbl MOXeTe NMOANMCATLCS Ha XypPHan B pefaKlMM, 3TO COKOHOMMT Bawm cpepcrsa,
3BoHuTe no TenegoHam: 921-09-13, 925-84-36. Dakc: 924-52-90.
LLEHA oaHoro Homepa »ypHana: 20 py6.— ans uHauBuAyansHbix noanucumkos, 40 py6. — Ans opraHusaumi.
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MEXOAYHAPOAH f1 XPOHMK

VJIK 621.39

NMEPCNEKTUBbI COBEPIHUEHCTBOBAHMS
MEXXJLIYHAPOJLHOIO COIO3A 3JIEKTPOCBSI3H

Pekomengauun KomuteTa BbICOKOrO YPOBHSI

A. U. Kyuityes

POJIb KOMUTETA BbICOKOI'O YPOBHS

Moanomounas koHdepenuus MexayHapOAHOr0 €O03a 3NEKTPOCBA-
3u (MC3), npowenmas B Huuue B 1989 r., BbisiBUNA CTpeMJeHue
Goapwioii rpynnbl cTpaH Mupa K peopranusauuu Cowsa ¢ wueibio
apantauud K ObICTPO MEHSIIOILMMCS] YCJIOBUSAIM Pa3BUTHsI CHCTeM ne-
penaun unpopmauuu. Pe3koil KpuTHKe noaBepriach CyuiecTByiomas
crpyktypa MC3 u meroas ero paGoTsi.

BulI0 NpeACTaBieHO MHOXKECTBO BAPHAHTOB pPadMKaJBHOro mnpe-
ob6pasosanuss MC3I, cpenn Hux: causiide MexayHapOAHBIX KOHCYJb-
TATHBHBIX KOMHTETOB MO paaMo M Mno Teierpadun u TejedoHuu
(MKKP u MKKTT); samena B MexayHapOAHOM KOMHTETE peru-
crpauun yactror (MKPY) naTH nocTOAHHBIX 4JIEHOB HA OQHOrO M3-
GUpaeMOro AMPEKTOpPAa W KOMHTET, COOGMpaemblii ONMH-IBA pa3a B
rong; orxop ot denepanbHoii cTpyktypsi Cowo3a K NUpaMHAAJbHOI
C COCPEOTOYEHHEM HCTOJNHUTEbHON BaacTH B pykax [eHepajbHOro
ceKpeTapsi; CO3JaHMe HOBOro camocTositenbHoro Komurera mo koc-
MOCY; MOAHSITHE CTaTyca JenapTaMeHTa TEXHHYECKOH NOMOLM 10
ypoBHs mocTosiHHOro opraa MC3 (ypoens MKKTT, MKKP,
MKPY).

B utore xapkux auckyccuit ctpykrypa Coro3a octanach HeMs-
MeHHO# 6Jarogapsi NPUHSATHIO KOMIPOMHCCHBIX pelleHuii: 0 BBeae-
HHM HOBOro noctosinHoro oprana MC3I — biopo passutusi 3JeKTpoO-
CBSI3H, TJ€ JNOJMKHA ObiTb CKOHUEHTPHPOBAaHA BCs JIEATENLHOCTD
MC3 B 061aCTH TEXHHYECKOTO COTPYAHHMYECTBA; O MOUCKe Hauboaee
ONTHMAJLHOH CTPYKTYPbl M COBEPIIEHHBIX METONOB (PYHKUHOHHPO-
panuss MC3 c yuetroM umelWMXCs (HHAHCOBLIX OrpaHHYeHHil.
Jas 3tux ueneii nocie [lonHoMOYHOI KonbepeHUMH HA Ypes-
BbIYAIHON CecCHM AJIMHHHCTPATHBHOTO coBeta M Gbin cosnan Komu-

Ter akcneptoB Buicokoro ypousi (KBY) w3 npencrasuteneii
21 crpaHsi.
B cooreerctBun ¢ Pe3somoumeit TMonHoMounod KoHdepeHunu

1989 r., no uroram paGorsi KBY AnMunuctpaTuBHOMy COBETY Obijio
NPEANUCAHO ONPENeNHTL HEOGXOAMMOCTL MPOBENEHUs BHEOYEPEHOil
JlononuutensHoii MoanomouHoi Kondepenunn MCI. Pexomenganuu

KBY, u3aoxeHHoie B HMTOroBom ortyere, 3arpardBaju HaCTOJBKO
BaXKHblE ACMEKTH AesiTeabHocTH MCI, 4To AJIMMHHCTPATHBHBIM COBE-
TOM GblJIO MPUHATO peleHne o nposeacHuu Jlonoanurensnoi fMoano-
mounoii Kondepenunn (JATMK-92) kotopas cocrossack B )KeHese
B peka6Gpe 1992 r.

Huxke KpaTKo u3noxeHw urorn paGorsr KBY.

NEPCNEKTUBHASl CTPYKTYPA MC3
W METOJ1bl COBEPILIEHCTBOBAHMUS
Ero NEATEJIbHOCTH

depnepanbHas cTpykTypa MC3, no muennio KBY, nocra-
TOUHO ajeKBaTHa MHOromAaHoBoil paGore Coi03a, U HET OCHOBAHM
ee MeHsTb. TeM He MeHee, MPeAJaraercss neperpynrnupoBatb aes-
tenbHOCTh Co0103a. CKOHUEHTPUPOBAB €€ B PaMKax Ha3BaHHbIX
CeKTOpaMH TPeX BePTHKAJNBHBIX CTPYKTYp:

— TeXHHYECKOro Pa3BHTHS,

— CTaHAApTH3AUMH,

— pajMHOCBsA3H.

B kamxpom CexkTope BhicmuM opratom sisiasiercss Kondepenuus,
OTKpbITas AJs yuactus Bcex uieHoB Corosa. Ee paGora nompep-
xuBaercs Hccnenosatensckumu komuccusmu (MK) u PaGounmu
rpynnamu. BuiGupaembiii  JlupexTop  BO3rjaBjsieT Cekperapuar
(KBY npennoxuno «Cekperapuar» u3meHuTb Ha «Biopo»). B cocra-
Be Cektopa npenycmartpusaercs KoucyiabraTuHas rpynna (WJu
KOMHCCHS).

B wuwactHocth, B CeKTOp CTaHAAPTH3AUMKM Npejjaraercs noJ-
HOCTBIO BKJIOunTb pesiteibiocte MKKTT M wacth HanpasjeHHid
paGorei MKKP, cBsi3annyio ¢ BHIXOJIOM Ha CETb 0GLIEro MOJNL30BAHUS.

CeKTOp PalMOCBA3H pekoMenayercsi coctaButh U3 MKPY u ocras-
wuxcs uyactein MKKP. H3Gupaembiii Jlupekrop Boarnasut bBiopo
PaZHOCBA3H, KOTOPOE OJXKHO oGecnedntsh pabory oGoux HampasJje-
uuii Cektopa. Hoeuii Komuter peryiupoBanus paauocsssu (T. e.
sksuBasenT MKPY) npensaraercsa co3fars Mo NpHHUMIY HENOCTOSIH-
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HOro npucyrcrBusi B wra6-ksaprupe MC3I, u cobupats ero B cayyae
HeoOX0AMMOCTH (HO He yaiue OJHOr0 pasa B KBapTan).

CexkTop pa3BUTHs 3JEKTPOCBA3H BKJiuaer biopo, koropoe Oyner
BBINOJNHATL (PyHKuMn Kak lleHTpa TexHuueckoro pa3BuTHSI, TaK M
JlenopraMeHTa TeXHM4YECKOro corpyaHuyecTBa [eHepadbHOro cekpe-
Tapuara.

Kak cymecrBeHHoe JponoJsHeHHe K denepanbHOH  CTPYKType
MC3 paccmatpusaercs npenjoxenne KBY o co3panum npu lene-
pajbHOM ceKkperape cJyx06bl, B KOTOpOHl peKOMeHJyeTcss Mnpeny-
CMOTpPEeTb NOAPA3AeJeHre CTPATETUYECKOH NOJUTHKH
M NEPCNEKTUBHOINO NJAHUPOBAHMUS, YTO JO/KHO CNOCOG-
CTBOBATb aJaNTalMH K HM3MEHSIIOIHMCS YCJOGBHSIM Pa3sBUTHA 3JIeK-
Tpocesa3u. Tlpeanonaraercs, 4To HA OCHOBE rJyOOKOro aHaju3a mnpo-
HCXOASMX H3MeHenui BHYTpu u BHe Coro3a atTum noapasjelie-
HHeM OyayT paspaGarbiBaTbCsi BAPHAHTBI, MPEAJIONKEHHS M MJAHbI
pearnposanus 'enepanbHoro cekperaps u KoopaiuHauuOHHOrO KOMH-
TeTa, COOTBETCTBYIOIMe ueasim u 3anadam Coiosa. PaGora noppas-
HeJieHusl JOJXKHA MPOXOAMTb B TECHOM KOHTakTe ¢ JlupekTopamu
bBiopo cekTopoB no HanpaBJjenusiM, a Takke ¢ JlenaprameHTom
ynpasJjenust ¢unancamu — npu noaroroske Giomxkera Coiwosa ¢ yye-
TOM 3()PeKTHBHOrO ero ucnoab3osaHus. HayanbHuk cayxGbi Bbino-
HsieT 00513aHHOCTH cekpeTapss B KoOpAHHALMOHHOM KOMHTETE.

Mo pekomenpauuu KBY, noapaspenenue crpaTernyeckoil noJMTH-
KH M NMEPCNEeKTUBHOrO MJIAHMPOBaHHsl GYAET BbIMOJHATL TaKkKe QyHK-
UMM aHanu3a Tekyuei pestesbHocTH Colo3a, okasbiBasi HEOOXOAM-
mylo nomouips eHepanbHomy cekperapio W Koopaunauuonsomy Ko-
mutery B ynpasaeHuun MC3.

KBY nmnpepsnaraer co3jaTth KOHCYJbTaTHBHbIH Busnec-dopym,
BKJIIOYHB B HEro BbICOKOMOCTABJEHHbIX NpPEICTABHTENEH NeJOBbIX
KPYroB W TNpPELOCTABHB WM CBEeJEHHSl YACTHONO CEKTOPa O COCTOs-
HUH Cpejbl 3JIEKTPOCBA3H M MPOMCXOASILUMX B HEH H3MEHEHHUsIX.
dopym paccMaTpuBaercsi KakK HeodHuHajbHOE 00pasoBaHue € COBe-
WATENbHBIMH QYHKIHSIMH.

Mo muennio KBY, KoopauHaumoHHBIA KoMuTeT Oymer
BBINOJIHATL KapAuHajbHble GyHKkunn B ynpasienuu Cotozom. B cocras
Komutera noJ/KkHb BXOANTb eHepaibHblii CeKpeTapb, HCHOMHSAIOLLUI
dyHKuMUM npepcenarenss Ha ero coGpaHusx, 3amectuteab [ene-
panbHOro cekperaps u aupektopa Tpex biopo. dddexTupnoe
¢dyHkunonuposanue KOOpAMHALMOHHOTO KOMMTETA IIOJIKHO obecne-
YMBATHCA MOAPA3NAEJEHHEM CTPATErHYECKOH MOJUTHKH M MEPCNEeKTHB-
HOT0 NJIAHHPOBAHMS.

Kondepenunu Corwsa. Boicuum opranom MCI ocraercs
MonnomouHas KoHdepeHuusi. PyKoBONCTBYsiCb HEOGXOAUMOCTHIO
ajanTauuy TEXHUKH H YCJyr 3JIEKTPOCBS3H K ObiCTPbIM H3MEHEHHSIM
B Pa3BUTHM CETeH, BHEAPEHUI0 HOBbIX TexHoaoruii, KBY pekomen-
ayer npooauts TlosHomounble KoHdepeHunn Colo3a uame uem pa-
Hee, 2 UMEHHO KaXJble YeTbipe roja.

Caenywowne no yposhio — Koudepenuuu
HaJbHBIE) MO CEKTOpam

Takum 06pa3oM, pekoMeHayeTcsi «NaKeT» KoHdepeHuui B npene-
JlaX YeThIPEXTOAMYHOrO0 UMKJA:

— opHa lonHomouHas koHbepeHuns;

— nBe PanuokoHdepeHunu ¢ MHTEPBAJOM B ABA FOAQ;

— onna Kondepenuus no cranpaptusauud M, eciu norpebyercs
(¥ ecan Takoe peuienue npumer Coser MC3), 1o BTOpas koHdepeH-
UMs, yepe3 IBA roia rnocje nepBoii;

— onHa BcemupHasi KoHdepeHuHsi MO TEXHUYECKOMY PA3BHTHIO H
onHa Peruonanbnas, korga norpebGyercs,— no peuwenunio Copera
MC3

Coeer MC3. KBY B uensx orpaxeHuss BO3POCWIEH POJH
AJNMHHUCTPATHBHOIO COBETA PEKOMEHJYeT JaTb €My HOBOE Ha3Ba-
Hue — Coser MC3.

BuiGopu. Kak ussecTHo, BbIOOPBI — OfHA M3 CaAMBIX OCTPbIX
TeMm, o6GcyxKnaembix B pamkax MC3. K tomy ke Boifopui 43 ujeHos
AJMHHUCTPATHBHOIO COBETa W JEBATH Ha BbHIGOPHbIE MOJIKHOCTH B
MC3 3aHumaloT 3HauMTeNbHOE BpeMsi B paboTe KaXKMOH Aejerauuu
Ha [lonHomounoit koudepeHuuu. [loaTomy ycoBepuieHCTBOBaHHE
npoueaypsl BbiGOPOB BecbMa aKTyaJabHO.

Bbil0 HeckobKO mnpensoxenuit. Hanpumep, oaHO M3 HuX: Ha
MoanomouHoit KoHdepeHuuy BuIOUPaTh TOJbKO [eHepanbHOro cekpe-
Taps ¥ u4JeHOB AJIMHMHUCTPATHBHOIO COBETa; saMecTHTeJb [ene-
paJibHOro CeKpeTapsi Nocje IHUPOKHX KOHCYJbTaUuMH BbiOMpaeTcs M3
onpenesieHHOro pPsiia KaHauaaros (No npenjoxenuio I'eHepanbHOro

(BcemupHbie /peruo-

cekperaps) Ju60o na [losHomouHoil KoHdepeHuuu, G0 Ha Anmu-
HUCTPATHBHOM coOBeTe; AupekTopoB Biopo u uneno Komutera no
PeryJiMpoBaHuio PaiMOCBA3H BbIGHPaTh HA BceMupHbix KOH(epeHuUsax
no Cekropam.

OpHako enqMHOro MHeHusi Ha coOpanusx KBY Tak u ue ynanoch
NOCTHYb, W ObLIO PEKOMEHIOBAHO COXPAHHUTb [PENKHIOW CHCTEMY
BLIGOPOB BCEX BLIGOPHBLIX JIHIL.

Yr1o kacaercs BbiGopoB B Coser MC3I, To ObljI0 BbICKAa3aHO He-
CKOJILKO MpeaaoxeHuil (B nopsiike HX MONyJsipHOCTH):

— OCTAaBHTb CYLLECTBYIOLLYIO CHCTEMY;

— onpepedsTs uYjgedoB CoBera, HMCXOAs M3 BeJHYKMHBI B3HOCA
crpanbl B Gomxer Corwsa;

— onpepensTbh 4acth 4jeHoB COBETAa HCXONsl M3 BEJMYHMHBI B3HO-
ca B GlOKeT, a 4yacTb — NnyTeM BbiGOPOB;

— TO e, YTO U B MpeBIAylleM Cly4ae, HO JJsi BTOPOi — BbiOH-
paemoit — yactu CoBera BBOAMTCS NPHHUUN POTALMH;

— porauus Bcex yiaexoB Cosera;

— OTAEeJbHbIE BLIGOPH MO KAXAOMY PErvoHy.

Bonpoc 0Ka3ajicsi CJOXKHbIM, OKOHYATEJbHbIX MNPEJOMKEHHH He
copMyJIMPOBAHO, W peuieHHe Mo 3TOMY BONpocy Obilo nepeHeceHo
na Jonoanutenasuyio [oanomounyio koudepenuuio 1992 r.

Ynpasaenue Cowsom. Ha lenepanbHoro cekperaps BO3-
Jaaraircs GyHKuMM ynpasjeHuss eHepajbHbIM cekpeTapuaToMm, Bce-
mu pecypcamu Cowsa u koopauHaumus Bceil aestenbHoct MCI.
KBY pekomenayer co3parb npu [eHepanbHOM cekperape crie-
uuanbHylo cayx6y, Kotopas Oyner BKJouaTh, MOMMMO MOApPA3Ne-
JIEHUSl CTPATErMYecKOH MOJUTUKH M MEPCNEeKTHBHOrO 1JIaHHPOBAHUS
(Bkjaiouas QyHKuMM No aHaau3y teKymeidl aesteapnoctd Corosa),
elle NOAPA3NEJEHHS MOPHAMYECKOe, A TaKkKe BHEWIHWUX CBsi3ed M
nyGanKaumi.

B nomoumps [leHepajbHOMY cekpeTapio PEKOMEHAYETCsi CO3biBATh
coBelaTeNbHbIA OPran — KOHCYJbTaTHBHbIN Busnec-dopym (kak yxe
oTMeyasoch paHee). 3amectuTenb [eHepaslbHOro cexkperaps, Kak
ero MNOMOILHHUK, pasjefisieT ¢ HHM OTBETCTBEHHOCTb 3a ynpasJe-
Hue Co1030M, npuuyem creneHbs OTBETCTBEHHOCTH H KOHKpPETHbie
nonpasaeseHusi, HAXOASLIMECs] B HEMOCPEACTBEHHOM NONYHHEHUH 3a-
MecTuTeNs, onpeaensiiotcs [eHepasbHbIM cekpeTapem.

lenepaabHblii cekperapuaTt posraasisercs [enepann-
HbIM CEKPETApeM M COCTOMT M3 NSATH OTAEJNOB: Kajipos, QuHAHCO-
Boro, obmux cayx06, uHbopMauHOHHOro obecnedeHus, BHICTABOK
«Tenekom». TemaTuueckoe HanpaBjeHHe MO PAJHOCBSA3H MOJHOCTHIO
nepenaercsi B crneunanusuposanusiii Cekperapuar Cextopa paauo-
CBSA3H.

OCHOBHbBIE ®YHKUHH MC3

Texnuueckoe pasdsutue. [lo Bonpocam TexHHUECKOro co-
TPYAHHYECTBA M TEXHUYECKOH MOMOILHM Obli¥ NPOBEJEHbI LIMPOKHE
NMCKYCCHHM, B TOM uHcjie ¢ yuactueM npeacrasuteneii Cosera Llen-
Tpa TEXHUUYECKOro pa3suTusi ¥ BcemupHoro GaHka.

MoaxomouHoii KoHdepenuneii 1989 r. B Huuue B o6umeit gpenepans-
HOl apxuTekType MC3 OBl CO3AAH HOBbIl ‘BePTHKAJBHBIH CEKTOP,
KOTOpbIii BKJIOYaeT Ha BepxHeM ypoBHe KoHdepeHuuH no pasBuTHio
(BcemupHbie W pernoHaJbHbie) u DBilopo pasBuTHs 3JeKTPOCBSI3H
(BP3J), Bosraasasiemoe Nupektopom. Ha JIMK-2 Jdupexropom Biopo
pasBuTHsA 3JNEKTpocBa3u Obin u3bpan r-u A. Jlxkusaramny u3s HMupo-
He3uu bBopo pasBuTHA 3NEKTPOCBA3M CO30aHO HA ocHoBe Jlenapra-
MEHTa TEXHHYECKOro coTpyAHuuectBa 'eHepasibHOro cekperapuata u
LleHTpa TEXHHYECKOTO Pa3BUTHS.

KongepeHunn no passutuio, no mHenuio KBY, nosmxubl urpath
nBOiHYI0 poab. C omHOil cTOpOHbI, 3T0 GopyM AJsi WHMPOKOro 06-
CyXJeHHs1 BOMPOCOB TEXHUYECKOH MOMOLM Ppa3BHBAWMWMMCH CTpa-
HaM, C [APYroi — opraH aHalu3a M YNpapJeHHsl AEATeNbHOCTbIO
Biopo paseutHs anekTpocesadu. CiepyetT oTMeTuThb, uTo Kondeperuuu
no pa3BuTHIO He GyayT BbinycKaTb MTOroBbiX JOKYMEHTOB, KOTO-
pbiM NpUAAETCs opUAMYecKas cuia, a OyayT Jub u3nasarb Peso-
Jouun, Pewennss u Pekomenpaumu.

Ha KondepeHuusx no passutvio njanupyercss o0CyXjaTb Bce
ACMEKTbl MEPCNEKTHBHON TEXHWYECKOW TMOMOUIM. OCYILECTBJSEMO
I1aHOBBIM KOMHTETOM, OPraHU3aLMOHHO coxpanuBwumcs 32 MKKTT.

KBY pexomennyer B nepuon mexny [loanomounbiMu koudepen-
UHSIMU MIPOBOAHTL OfHY Bcemuphyio KoHdepeHUHIO MO PAa3BUTHIO H,
Np¥ HANMYHM BO3MOXKHOCTEH, B TOM 4YHcJe (HHAHCOBBIX,— OAHY
Pervonanbhyio KOHdepeHuHio B KaXAO0M pernoHe PuHAHCHUPOBAHHE
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Koudepenuuii no pazsuruio (Bcemupubix n PernonanbHbix) npej-
NaraeTcs OCyIECTBAATL M3 peryJsproro Giomxkera MCJ, xors npu
9TOM NPHBETCTBYIOTCS B3HOCHI CTpaHbi-opranuzatopa Koudepenunu
H ApPYyrux yqac'muKon.

KBY pekomennyer nepenectd Ha CekTop pasBuTHs MeToibl paGo-
™ MKKP/MKKTT u oGpasosath HcciaepoBatenbckue KOMHUCCHM
no pa3puTuio, a Takxke PaGouue rpynnbl. ITH KOMHCCHH 3aMEHST
CneuuancHbie aBToHomuble rpynobi MKKTT. Mpeanonaraercs co3-
natb Tpu MK no passuTuio, BKJWUYalOLIHE BOMPOCHI:

— TEXHUYECKOH MOJAUTHKM ¥ (UHAHCHPOBAHHMS TEXHUYECKOH HO-
MOLLH;

— NJAHWPOBAHUS ceTell 3JIEKTPOCBS3M, MX IKCIJyaTalMH, HOBBIX
Ny x6;

— noarotoskH KoHdepeHuuit no paspuruio.

Bo3moxHna Takxke opraHusauusi LleseBbiXx rpynn no KOHKPeTHbIM
HEOTJIOXKHBIM BONPOCAM H3YYeHHS.

KBY pekouennyer coxpauuth KoHcyabTaTHBHYIO rpynny no pas-
BHTHIO, OPraHM30BAHHYI0O B CBOe BpemMs s LlenTpa TexHuueckoro
pa3BuUTHS CBSI3M, NPHYEM wjeHbl TPyNnsl Ha3HauawTcs JlupekTopom
BbP3 B pesyanrate KoHcyapTauui ¢ [eHepajbHbIM cekpeTapem
MC3. Tlpencepatenem rpynnbi Gyaer Jdupektop bBiopo passutus
3JIEKTPOC BA3H.

Cranwpapru3daumua. [MoTpeGHOCTH BCEMHUPHOrO PbIHKA YCJayr
H CPEACTB IEKTPOCBA3H, NMOABJEHHE HOBLIX BHAOB CBSI3H, BHEAPEHHE
NMepCrnekTUBHbIX TEXHOJOIHA BbI3LIBAIOT HEOGX0JHMMOCTb BCEMEPHOrO
YCKOPEHHs] CTaHAAPTH3ALMM BCeX acnekToB B pamkax MC3.

Hrorom nuckyccun 8 KBY no Bonpocam nosbiueHust 3¢ dek-
TuBHOocTH pabotst MKKP u MKKTT — ocHOBHBIX OpPraHoB, 3aHH-
Malouuxcs npoéaemamu crangaprusauud 8 MC3, crano cornanienne
0 cocpenoToueHuu Bced aestTeabHocTH Col3a B 06JacTH CTaHAAPTH-
3auMd B ONHOM opraHe, Kotopuiii Obin1 HazaH KBY Cekropom
CTaHAAPTH3ALMHK.

Hosbiii opraH [foJikeH B3siTb Ha ce0sf peuleHHEe BCEX BOMPOCOB,
Koropuimu cefiuac sanumaercs MKKTT, u yactu sonpocoe MKKP,
Kacaioueicsi BbIXOAa PajHOCPEACTB HA ceTb OOLIEro NoJib30BaHMS.

OcranbHbie Hanpasaedus pa6orst MKKP, koropbie cBsizanbl B oc-
HOBHOM € 3)()eKTHBHBIM HCMOJAb30BAHHEM 3JIEKTPOMATHUTHOTO CIEKT-
pa ¥ OpOMTHI, M3yYeHHEM pacnpOCTPAHEHHsI PAJMOBOJIH U JAPYFHMH
XapaxTepHbiMH OCOGEHHOCTAMH NMOCTPOEHHSI H PEryJMPOBAHUSA Ha3eM-
HOH M CIYyTHHKOBOW PpaAHOCBA3H, TEJEBW3HOHHOIO W paaHoOBella-
HHsl, MepenaloTcss B HOBbIH opraH, Ha3BaHubii CekTopom paauo-
CBA3M

CrpykTypa ynpaBJjenus aesreabHocTbio MC3 no cranpapru3auuu
npeAcTaB/sieTcss TPexypOBHEBOIl.

1-i yposens: Kondepenuuss no cranjaprusauuu, Koropas Oyaer
urpaTtb Ty e poJib, uto u [lienapnas accambnes, U NPOBOAUTLCS
ONMH pa3 B ueTbipe ropa. Bo3MOXKHO mnpoBejeHHe BHeOYEPEAHOI
Kondepenunn (4epes apa ropa nocie odepenHoit).

KBY pekomennyer na KoHdepeHuusx no CraHaapru3auuud 060Jb-
e BHMUMAHUR YAeJsATb BONMPOCAM MNEePCreKTUBHOIO MNJAHHPOBAHHMSA,
BbijleJIEHHsl TIPHOPHUTETHLIX BOMPOCOB M3yueHHsi, pa3paGoTke pabouux
nporpamM. PaGoure nporpammbl JOJIKHbI €KEFONAHO YTOYHATHCS
Jupektopom biopo cranpaprusauum B TecHoM KoHTakte ¢ Kon-
CyJIbTATUBHON TPYNNoOH CTAHAAPTH3ALHH.

2-it yposens: Lupektop Bropo no cranpaptusanun. lpencenarenn
Hcenenopatensckux Komuccuit v KoHcyabTaTuBHasi rpynna CraH-
NapTU3aLHH.

KoncysnbratiBHas rpynna craHaapTu3auud OyaeT 3aHMMATbCs
Pa3paGoTKOH NEPCneKTHBHOM MPOrpaMMbl TEMATHUECKOH paGoThl M Ha-
npasjeHuit camocoBepuieHcTBoBanuss Cekropa. Coser Gyner coGu-
paTbcsl, KOrja 310 noTpeGyeTcsi, HO HE peXe ONHOr0 pasa B rof.

3-ii yposens: Uccnenosatenbckne komuccuu u Cekperapuar Cekro-
pa craHpapTH3auud, Ha3BaHHbiii Biopo.

Boiciium opranom ynpasiedus siBisiercsi [loanomounas KoHge-
PeHIUS, KOTOPas MOXET NMOCTABMTb BOMPOCH AJjsi peuienust Ha Kou-
depenuuu no cranpaprusanun u/unu depes Coser MCI, lenepanb-
HOrO ‘cekpetapss — nJjs Jlupektopa biopo crtanpapTuzauuu

KBY pekomeHAyeT uiMpe NPUBJIEKATb YACTHbie NMPEANPUATHS U Op-
ranusauuu K pa6ore MC3I B 06JaCTH CTAHAAPTU3ALMHH.

PanvocBsa3b — 3/1eKTPOCBA3L MNOCPEACTBOM PAaJAMOBOJIH — MI-
paer BaXKHYI0 pPoJib B CeTsX nepenayd uHdopmauumu BCero Mupa
3atparuBaet cdepy HCnoNb30BaAHNS 00LILEMHPOBBIX PECYPCOB (KAKOBbI-
MH SIBJSIIOTCS PAAMOYACTOTHBIA CNEKTP M reocTauHOHapHas opoura),
GONIBIIUM YHCJIOM PA3JUYHBIX CJTYXKO.

C y4eToM YCKOPEHHOr0 MPOHMKHOBEHUSI MEPCNEKTUBHLIX TEXHO-
JIOTHi B PaaMOCBsA3b, pa3paboTKK cucTeM cBsa3M ¢ ray6okum Kocmo-
COM, WIHPOKOrO BHEJPEeHHs] MEePCOHANBLHOH PAaJHOCBA3H, MOSIBJIEHHUS
TeJleBHEHUSI BbICOKO# ueTKocTH M T. M., KBY pekomeHnyeT CKOHueH-
TPUPOBATH BCE BONMPOCH PAjMOCBA3H B HOBOM noctosinnoM Cektope
denepanbHoii apxutektyppi MC3 oreercTBenHoM 3a 3 dexkTuBHOE
ynpagpJjeHne HMCNoJNb30BaHHEM pPaJHOYACTOTHONO CHEKTPa M reocTa-
LMOHAPHOH OpPOMTHI, a Take 3a JPyrue BONPOCHI MOCTPOCHHS H
NpUMEHEHHs] CUCTEM PaJHOCBSI3H.

KBY Bbipa6oTajio MHEHUS] OTHOCHTEJIbHO: PO H (PYHKIIMOHHPOBA-
HUsI 3/1IeMEHTOB HOBOrO OpPraHa M, B uyactHocTH, Panuokondepenuui;
co3panns Kemutera peryiupoBanusi paauocessu; seenenus Koncyib-
TATHBHON TPyMibl ynpasjieHus paGotoit HMccienoBaTeabCKuX KOMHC-
cuit, Jlupektopa Hosoro Biopo panuocss3m, coGersenno biopo u
oco6enno HMK.

Kongepenyuu no paduoceasu peKOMeHpyeTcsl NPOBOAMTL KaxAbie
nBa roja, MOCBAAs WX Kak nepecMorpy (ecam norpebyercs)
PersiamenTa PaauMoCBsa3v, TaKk ¥ BbiMoJHeHuo GyHkumii [laeHapubix
accam0Jied; CO3bIBATh AJIsl PACCMOTPEHHMS MJAHA NPOBEAEHUSI OUEPEN-
Hbix Kondepeduuit B nepcnekTuse Ha ueTpipe roja, ¢ nocjeayiouen
NOArOTOBKOH PEKOMEHJALMIl MO ITOMY MOBOAY A/l AJMHHUCTPATHUB-
Horo coseta MC3.

Komurer peeysruposanus paduoceasu npepnaraercs B KOJUYeCTBe
JEBSATH 4€JIOBeK; NOCTPOUTH ero paGory 6e3 NOCTOSIHHOrO MPHCYTCTBHS
B wra6-keaptupe MCI; nHanpaeutb AeATeAbHOCTH KomuTera, Kak u
ceiiyac, Ha paccMOTpPeHHe CJOMKHBIX CJAYyYyaeB MOMCKA YACTOTHbIX Npu-
cBOeHHit no npencrasienuio Jlupekropa biopo paauocesiau Ha OCHO-
Be 3aMpPOCOB AJMHMHHMCTPAUMil CBSI3H, @ TAKXKe HA YTBEPXKIEHHE Tex-
HUYECKHUX CTAHAAPTOB U NpOUEAYP mMpHMeHenusi Persamenrta pamuo-
CBSI3H.

Mo Koncyavrarustoi zpynne NpuHATHI pelieHUsl: AJsl yNpaBJeHHUst
pa6eoroit MK coctaButh ee u3 npencraButeseil ANMHHHCTPALMiH
cBsizn M Apyrux uaenos MKKP, a takxke u3 npencenareneii UK;
HaNpaBuTb ee JEsITeJbHOCTb HA Pa3paboOTKy NepCrneKTUBHOrO NiaHa
paGorui UK.

Jesteabnocts Jupextopa 3akiiouaercs B: ynpapjeHud paGotoit
cneyuanusnposantoro Cekperapuara bropo (umeercs B BULY CiiusiHue
B nepcnektuse aAByx Cekperapuaros — MKKP u MKPY); Beinosne-
HUM (QYHKUMH MCTOJHUTENbHOro cekperapss B Komurtere; oGHapono-
BaHuu, Mo nopyyeHuio Komurera, pe3yabTaTOB NOHCKA YACTOTHBIX
NPUCBOEHHI HA OCHOBE YCTAHOBJEHHBIX TEXHMUECKHX CTAHAAPTOB H
npoueayp MOUCKA; MOArOTOBKE NPOEKTOB REPECMOTPEHHbIX TEXHH-
YeCKHX CTAHAAPTOB W MPOUEAYP MOHCKA M MNPEACTABJEHHH MX Ha
paccmotpenne KomuTery; koopaunauuum paGoTel No MOArOTOBKE K
KondepeHuusm no paguocsszu; obecneyeHHd AJMUHHCTPAUMAM CBsi-
34 KOHCYJIbTalHil No PernamenTy pannocsasu: o6HoeaeHnn MexayHa-
POIHOr0 PErucTpa YacTOT; YNPaBJEHHH BblENeHHbIMH (PHHAHCOBbI-
MH pecypcaMu C OTu4eTOM nepel AIMHHMCTPATHBHBIM COBETOM 00
MX pacxoaoBaHuu; obGecrieyeHuu yciaoBuit paGorei MK.

Hcenedosarensckue xomuccuu (MK) paGoralor Tak Ke, Kak H
ceruac.

COBEPIEHCTBOBAHHWE YNPABJIEHUS
PUHAHCAMH U KAIPAMH

Ynpasaenue dunancamu. [pennaraercs neuentpanusa-
uus cuctembl (opmupopanus Glomkera MCI ¢ nepeHocom 70—
80 % o6uiero 6iomKeTa B NOCTOAHHbIE OpPraHbl. Ty PEKOMEHAALHIO
MOXHO CYMTATb 3JIEMEHTOM CHCTEMbl (HMHAHCHPOBAHMs «MNO MNPo-
rpamMmaM», KOrja MJaHbl JEATEJbHOCTH KaXKJA0ro u3 MOCTOSAHHBIX
OpraHoB PaccCMaTPHBAIOTCH KAaK CBOEro Poia NMporpammbl.

BropxeTbl OpraHoe (B TOM uyucJe Ha BbIIVIATy 3apnjathi) pac-
cMaTpuBaloTcss KoOpauHALMOHHBIM KOMHTETOM M 3aTeM AJMHHHUCTpa-
THBHLIM coBeTom MC3I. Mensiercs posb ¢GHHAHCOBOrNO aenaprameH-
ta leHepanbHOro cekperapuata — OH MPEBPALLAETCS B KOOPAMHH-
PYIOLLYI0 H KOHTPOJHPYIOULYI0 HHCTAHUHIO.

BapuaHT ¢MHAHCHPOBAHMSA «NO MPOrpaMMamM» MPU3HAETCH MHOIH-
MH MEXAYHAPOAHBIMH OPraHU3ALMUSAIMH NPOrPECCHBHBIM, CIOCOGCTBYI0-
IHM SICHOCTH PACXOJOBaHHS MaTePHAJbHbIX CPEACTB.

lepexon ¢ ONHOrOAHMYHOrO GIOJKETHOrO UMKJIA HA JBYXTOAMY-
Hbii M COCTABJIEHME YETHIPEXJETHErO MEPCNEeKTHBHOro MJaHa ObllH
on06pens BeeMu waenamu KBY.

OGuee onobpenue uienos KBY Bbi3Bana TakkKe peKOMeHAALHsi
OTHOCHTEJIbHO 3aMpeTa «lepesidBa» B 3apniaTy Kakux-iu6o cpeacrs,
npeaHa3HAYEHHbIX HA APYrue HyXKMIbl.
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YnpaBaenue Kanpamu. Peayiabtarsl aHKETHPOBAHHUS, NPHBE-
neHnvlie B Htorosom otuere KBY, nokasbiBaloT HeylOBJETBOPEH-
HocTh mwTata MCO coctosinuem aen B 06aacTH ynpasjieHus Kaapa-
mu (72—78 % Herartueubix otsetoB). [lopamisiomee GONBUIMHCTBO
ONpPOIWEHHBIX CYUTAET, YTO CYIUECTBYIOLLAS MOJMUTHKA U METOM0JO-
rusi Habopa KaapoB He MO3BOJAIOT HAGPATb MEPCOHAJ, COOTBETCTBYIO-
Ui BbICOKHM TPeGOBAHMSIM KOMMETEHTHOCTH M YE€CTHOCTH; MOBbi-
HIEHHe MO CJyXO0e MNpPOM3BOAMTCS HE Ha OCHOBE KPHTEPHEB Mpo-
tdeccuonanbHoi addexruBHOCTH, a UCXOAS M3 KAKHUX-TO APYrHX Ka-
4eCTB; HEN0CTATOYHA HH(POPMHPOBAHHOCTL MepcoHala B BONpoce
noaGopa KaapoB ¥ MX MPOJABHIKEHHS MO cAyxGe.

Ha ocHoBe aHanu3a cjesaHn BbIBOA O TOM, 4YTO NMPaKTHKA ynpas-
JIeHHs1 KafpaMH1 He OTBeyaeT MepcrnekTHBHbIM 3anayam MCI. B urore
npelycMaTpUBaeTCsl NPAMOH noaGop KaapoB, OJHAKO B TAaKHUX CJy-
4asiX PEKOMEHJOBAHO KOHCYJbTHPOBATHCS € AJMHHUCTPALUAMHU CBSA-
34 H, B JIONOJIHEHHE K OOBbEKTHBHOW KBAJM(MKAUMOHHOH Xapakre-
PUCTHKE, YYMTHIBATL TAKOH MOKa3aTelib, Kak reorpaduueckoe npep-
CTABHTEJNbCTBO B KaJPOBOM COCTaBe.

COBEPIHEHCTBOBAHHWE WH®OPMALLMOHHOW CHCTEMbI

B pekomenpauusx KBY pnenaercs ynop Ha nepexon oT GOJbLIMX
IBM Kk nepcoHasibHbIM, C Pa3paGoOTKOii BCAKOro pona uHTepdeicor
U «MOCTOB»; HMCIOJb30BAHHEM HMEIOLLEroCsl NMPOrpaMMHoOro obecne-
yeHUs1 U 6a3 NaHHbIX; BBENEHHEM MPUOPUTETOB MO CPOYHOCTH MNPH
BBOJE HOBOTO MPOrpaMMHOro oGecreyeHusi; KOHIEHTPAllHel CPEeACTB
st pa3BuTUs MHGOPMAUMOHHONH CHCTEMbl, COCTABJEHHEM IMJIAHOB ee
Pa3BHUTHsA, MONOJHEHUs HOBEHIIEH TEXHMKOM.

B uacts cuctem cBsisu B mTaG-kBaprupe MCI oTMeueHO uTO
OHAa ycTapesa, 0COGEHHO MEeKAYrOpOAHasi CBsi3b, KOTOpasi OCYyLLeCT-
BAsieTCs uepe3 uerbipex oneparopos. [lpenioxkeHo ycTaHOBHTL CO-
BpeMeHHOe 0GOPYAOBaHHE, IIMPE HCMOJAb30BATh (PAKCHMMJbHBIE an-
naparsl.

3AKJIIOYEHHE

Yacrp pekomeHpauuit KomuTeTa BLICOKOrO YpOBHSl, Hanpumep B
06J1aCTH COBEPIIEHCTBOBAHUSI ynpaBieHus B wrtaG-keaptupe MCI,
yay4uieHuss HHGOPMAUUOHHOrO obecriedenusi, MO peulleHHI0 Anmu-
HUCTPATHBHOrO COBeTa, Hauajaa Ge3 NOMOJHUTEJbHOro 0GCyXKaeHus
peanau3oBbiBaThCA. Bce npuHuMnuaibHbie NPENNOXKeHUs — M0 H3Me-
HeHuio CTPYKTypsi Co103a M OCHOBHBIX JOKYMEHTOB — YcTaBa M
KonBeHuuu, TpeGoBaBuue GoJiee BLICOKOTO YPOBHS PAaCCMOTpPEHHs,
Gblii  BbiHEeCeHbl Ha o6cyxpenue Jlononnurensnoit [lonnomounoi
KoHbepenuun 1992 r.

N NK-92 npunsana mHorue pekomennauuu KBY; Hekotopeie nperep-
neau usmeHenus.. Pewenus JITK-92 npepcrasasiiotcs BecbMa BaX-
HBIMM, M UX CJELYeT PACCMOTPETb B OTAEJbHOH cTaThe.™

JIHTEPATYPA

I. Kymtyes A. M. MexxnyHapoHbIH COI03 2JIEKTPOCBSI3U: CTPYKTYPa,
3HaueHue, GyHKuuH // DiekTpocBasdb.— 1993.— Ne 2.

IToayuero 30.11.92.

* Cm crateio B. B. TumoeeBa B «9C», 1993, Ne 5

YYEBHbIN LHEHTP «<MOCBEJUI» IJIs1 CIIELIMAJIMCTOB OTPACJIA

23 mapTta B MOCKOBCKOM TEXHMUYECKOM
yHMBEpCUTETE  CBSA3M M MHPOPMATUKKU
(MTYCH) coctosnoce oTkpeiTue Poccuitcko-
6enbruiickoro yuebroro ueHtpa «MOC-
BEJU». Ero yupeautensmu cranu: 6enbruii-
ckas dupma Alcatel Bell, coBmectHoe poc-
cuicko-benbruiickoe npegnpustue  «JIEH-
BEMJ1» (Cankt-MNetepbypr) m Texnuueckui
yHUBEPCMTET CBS3M M mHbopMaTkn (Mo-
ckBa).

Cospanue yuebHoro uentpa « MOCBEJI»
CTano o4YepefiHbiM 3Tanom B PasBMTHM NapT-
HEPCKMX OTHOLWEHMI B 0BNacTh cesam mexmay
Poccuen m benbruen.

B nocnepgHue rogsi Alcatel Bell urpaer
BAXXHYIO POfNib B MOAEPHM3ALMM POCCUACKMUX
ceTen CBs3M, OCHALLEHMM MX HOBbIM OBopy-
nosannem. Mocrtasnsas B Poccuio uudpossie
KOMMYTaLMOHHbIE cTaHummn Tuna A 1000 S-12,
KOMNAaHMsl NAaHMPYeT HanafMTb NPOM3BOACT-
BO 3TUX CMCTEM M Ha nNpeanpuATUSX
Poccuickoin depepaumn. [ns pewenus
BOMPOCOB MAPKETHHIa, 3aKYNKK M YyCTAHOBKM
CTaHLUMH, a TakKe mux npousBogcTea B 1991 r.
6bino 0bpa3oBaHO coBMECTHOE Npeanpus-
Tue «JIEHBEN». Crnepyowmm 3BeHom B
€N COBMECTHBIX AEMCTBMM CTano pelleHue
Bonpoca o6 obydeHun oTedecTBEHHbIX cne-
LManMCcTOB TEXHUYECKOMY OBCnyKUBAHMIO M
3KCNNYaTaLuMM COBPEMEHHbIX KOMMYTaLMOH-
HBIX CMCTEM, YTO €Tano ocobeHHO akTyanb-
HbIM ANS Psfa 3KCNNyaTauMOHHbIX npef-
NPMsTMI, 3aKynuelimMx cTaHumm A 1000 S-12.

B centsbpe 1991 r. munHuctp cBasu Poc-
cum B. B. Bynrak u mMunuctp cesizan benbrum
H. Konna noanucanu cornawexue o cotpya-
HuuecTBe B obyueHmn cneymanmuctos. B pans-
Henwem Bcs paborta no cosganmio Yueb-
Horo ueHtpa B Poccun Benace B TecHOMm

B3aMMOMENCTBUM MEWAY POCCHHCKMMM M
6enbruickMmMm CneumanucTamm.

Mate npenopasatenen MTYCKU npownum
noarotoeky B [naBHom yuebHOM LeHTpe B
Benbrun. Mocne BocbMn mecsiues obydeHns
oHM nonyuunu MexpayHapoaHble cepTudm-
KaTbl Ha NPaBoO NPEnofaBaHMs KypCOB, ro-
TOBSILMX TEXHMKOB-OMNEPATOPOB M MHMEHEe-
POB NO 3Kcnnyataumun u oBCnyMMBaHMIO CH-
ctembt S-12.

Ha Becs umkn obyuenns onepatopos
cTaHuumn oteoamntcs 53 pgHs (Tpu Hepenw —
TeopeTHyecKkuit Kypc u 38 aHen — npaKTu-
dJeckue 3aHaTMs Ha yuebHom cTaHumm). Kam-
Bbl cneymanuct, obyuatowmics B Lientpe,
NONyYaeT NONHbIA KOMNNeKT yuyebHon poky-
MeHTaummn (Bce martepmanbl, NPefoCcTaBneH-
Hble [naBHbIM yueBHBIM LEHTPOM, nepese-
AeHbl npenopgasatensmu «MOCBEJSI» Ha
PYCCKMIA SI3bIK).

Yke nonyuunu [AMMNNOMbI  ONEpaTopos
ctaHuun A 1000 S-12 pBe rpynnbl cneuma-
nuctos (nepsas — u3 C.-letepbypra wu
Bonrorpaga, BTopas — u3 XaHTbi-MaHcui-
cka, Cypryta n Hopunbcka).

Ucxops m3 notpebHocTel 3akasumka-no-
kynatens obopygoBaHms, B nepBbii yuebHbii
rop B Llentpe 6ynyr obyuarscs Tonbko one-
patopbl. B nepcnektuBe npepycmoTtpeHa
noOAroToBKa B  HEM  MHXXEHEPOB  Ans
A 1000 S-12 u meHepxepos ans paboTb
B obnactn cessn. Takum obpasom, npnob-
peTas CTaHLMIO, 3aKa3UMK Nosy4aeT BO3MOM-
HOCTb KOMMNMEKCHOro pelueHus npobnem ee
YCTQHOBKM, Hanafku m obcnymusaHus, npu-
uem BCe BOMPOCHI, CBA3aHHbIe ¢ OByueHnem
ob6cnyMBaOLLErO NEPCOHANa, B TOM HYMUCNE M
¢ onnatoi obyueHus, orosapuBalrOTCs B
KOHTPAaKTE Npu MOKYMNKe CTaHuuM.

Cneumanuctbl, Hanpaensemsbie B YuebHbii
LEHTP, AOMKHbI MMETH BbICLLEE TEXHUHECKOE
obpazoBaHue, 3HaTb KOMMNLIOTEPHYIO TEXHU-
Ky, UM(DPOBYIO TEXHMKY, a TaKe BnageTtb
aHrNMACKMM s3bikom (Bce paboumne panopTsl,
BbIJaBAaEMbl€ CTAHLMEN, @ TaKIKe CTAHLMOH-
Has [OKYMEHTaLusi -— Ha aHINMHCKOM
a3bIke).

CeropaHs 3akasumkammn « MOCBEJ» ctanu
npeanpusTUs 1 opraHmsaumum cessm Poccum
n ppyrux ctpad CHIL O nonynspHocTtH
LleHTpa MOMHO CyAuTb yXe NO TOMY,
uTo 3asBKkM Ha obydeHwe nocTynawoT He
TONBKO Ha TeKylwmi, HO M Ha Byaywmn
yuebHbiii rog (B OCHOBHOM 3TO NpeanpusTUs
cesepHbiX pernoHoB u Cubupm, rae saknto-
yeHo 6onblwoe KONMUYECTBO KOHTPAKTOB
c «JIEHBEJI1» u Alcatel Bell).

«MOCBEJIJ1» npeactasnser coboin ceoe-
obpasHyto mopens [nasHoro yuebHoro
ueHTpa B benbrum, coxpaxser ero npuHLUMne!
obyueHus, peanusyer ero nporpammsl. [pu
atom «MOCBEJSl» — npepnpustne He-
kommepueckoe. bonee Toro, pabora Yueb-
HOrO LLeHTpa, OPMEHTMPOBAHHOIO, B NEPBYIO
ouepeapb, Ha 3aKazumka Oyper BecTuch U B
nHTepecax TexHMYECKOro yHuBepcuTeTa:
C Y4ETOM LMPOKOrO PacnpoCTPaHeHMs
B Poccum coBpemenHbix uudposbix ATC,
«MOCBEJIJ1» npepnocTaBMT BO3MOMKHOCTb
obyuatbca pabote Ha cTaHuuM npenopasa-
Tensim, acnMpaHTam M CTyleHTaM YHuBepCH-
TeTa.

B uHTepecax oTpacnm LlenHTp nnanupyet
pacwmpute nporpammy obydeHus, BKNOUMB
B Hee BOMPOCbI HE TOMbKO COBPEMEHHOM
TenedoHMM, HO M [PYrMX TENEKOMMYHHMKa-
LLMOHHBIX TEXHONOIMHM.
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AJNEKTPOMATHUTHAS COBMECTUMOCTDL [PH
YACTOTHO-TEPPUTOPHUAJIbHOM NNJIAHUPOBAHHH
COTOBbIX CETEN PALUOTEJIEPOHHOU CBSI3H

C. M. Axaekcees, JI. L. Aabrep,

M. b. Karasnep, I'. P. PyOuHwTeitn

BHenpeHue COTOBBIX CHCTEM pPalMOCBA3H
BO MHOTMX CTPaHaX MHpa, B TOM 4YHcJle

W B Hauleii cTpane, 06ycJIOBJIEHO PAAOM
npuuud. Bo-nepeuix, coToBbI
panuoteedoH o6ecnednBaeT NOJBUKHOTO
(M crauuoHapHoro) aGoHeHTa
YCTOHYMBO#H BLICOKOKAYECTBEHHOH CBSA3bIO

c aboHeHTaMu Tesie)OHHOH CeTH

o0uero noNbL30BaHHsl H NMO3BOJISIET
NPefOCTABSATh JONOJHHTENbHbIE BUIbI yCJayr
(nepepavy NAHHBIX, TEJEKCHYIO

H (akcuMHIbHYIO CBsi3b). Bo-BTOpBIX,

B TeueHHe CPABHUTEJbHO KOPOTKOrO
BPEMEHH MOXKHO 0GECNEYHTHL CBA3LIO
a6OHEHTOB, XHBYIHX B ropoaax

M MPHUrOpPOAAX, rie HEeT JOCTATOYHOrO
yucaa teseOHHbIX JAuHMil. B-TperTbux,
COCTOBbiE CHCTEMbl GBLICTPO OKynatotcs,

a sKcnJyaTupyoune ux GupMbl noJay4aior
GoJibLIKe JOXO/ibl OT BHEAPEHHSI 3THX CHUCTEM.
Kpome TOro, COTOBble CHCTEMbI MO3BOJISAIOT

3 (PEeKTUBHO MCIOJNB30BATb BbifleJIeHHY 0
noJIoCy 4acToT 6Jarofapsi BO3MOXKHOCTH
MHOTOKPATHOT'O MOBTOPEHMSI YACTOTHBIX
panpuokananos [1..3].

ABTOpbI MYGAHKYEMO# CTATbU
NpeacTaB/sioT OCHOBHBIE NMPHHLMMbI

M 3Tanbl ONTHMAJBLHOrO

NPOEKTUPOBAHYWS COTOBOIH CeTH, METOAbI
aHA/IM3a MEXKCHCTEMHOH 3JIEKTPOMATHHTHOM
COBMECTHMOCTH W Pe3yJbTaThl
IKCMEPUMEHTANIBbHOI MPOBEPKH KOPPEKTHOCTH
NPOBENEHHOrO NMPOEKTHPOBAHHS.

OnTuMaljibHOE MPOEKTHPOBAHHE COTOBOH ce-
1 cBasu. OfHAa H3 OCHOBHBIX CTalMH MPO-
€KTUPOBAHHSI COTOBOH CeTH — YaCTOTHO-Tep-
pHTOpHaJIbHOE IIaHHpOBaHHe H paspaboTka
MepONpUATHH N0 00ecrneyeHHI0 MeXCHCTeM-
HOW 3JIEKTPOMAarHHTHOH COBMECTHMOCTH
(3MC). 3anaua yacTOTHO-TEPPHTOPHANBHO-
ro IJaHMPOBaHMsI 3akjtoyaercsi B BbiGope
CTPYKTYyphl ~ CeTH, pacCTaHOBKe 6a30Bbix
craiunii  (BC) wuw pacnpenejeHnd 4acTtoT
MeXy HHMH.

OCHOBHbBIE TEXHHYECKHE T0Ka3aTeH MJ1aHH-
pOBaHHsl paldHOTee(OHHOH CeTH — 3TO pa-
LHYC 30HBI OOGCHYyXKHBaHHSI R, ., H UHCIO
a6oHenToB B ceTH Il, a 3KOHOMHYECKHE
noKasaTeJi — 3aTpaThl Ha CTPOMTENbCTBO.
J11si NOBBIIEHKS] SKOHOMUUHOCTH CeTH Heol-
XOAHMO ONTHMH3HPOBaThb CHCTeMy, T. €.
CHH3UTb 3aTpPaThl Ha CTPOHMTEJbCTBO H 3KC-
IUlyaTaluuio Py yCJI0BHH obecnedeHns 3a/aH-
HBIX TpeOOBaHHH K MOKa3aTessM €e Kaue-
ctBa [4, 5, 7]. Takum o6pasom, 3anaua
ONTHMHU3AlHH TPOEKTHPOBAHHS, OCHOBaHHas
Ha IpHHILUIIE MHHHMyMa 3aTpar, HMeeT cile-

LyloulMit BHA: HaHTH TakKoH BapuaHT Io-
CTPOEHHS CHCTEMBI, IPH KOTOPOM JIOCTHI 8€TCsl
MHHUMYM LeJieBoll GyHKuuH Cy (CyMMapHbIX
sarpar): Cy= min npu ycnosun [I=I1,
Rosen=Ryp, tae I, P, — Tpebyembie umc-
0 aBOHEeHTOB CETH W pajuyC 30HH 06CJy-
JKHBAHHS.

CroumocTb cuctemMbl Cy 3aBHCHT OT YHCJ/A
CTOEK TMpHeMOlepeNaTUMKOB M., H aHTeHH
flayrs ONPENENSEMBIX CTPYKTYPOl ceTH S.pp;
paauyca 30Hbl 06CHYKHBAHHS R ., MOLIHO-
creit moaBrxkHbIX (I1C) u 6a3oBbiX CTaHLHH
P, 5C Pownicy K03 G HLMEHTOB yCHIEHHST aH-
tenn G, 5c, Gouric; BbicoT anteHn BC
Hgc, uncia abGOHEHTOB B CeTH I, 1. e
C2=Fl(nc1, nam)=F2(Sc1p, R o6ca, POM BC»
Pou ne. Gou BC» Gou ne. HBC’ I).

B naunHom cayuyae ueneBasi (yHKUHs
Cy 3aBHCHT OT MHOTHX NapameTpoB, HMelo-
IHX Pa3JHYHbIH (PU3UUECKHH CMBIC H MPaK-
THYECKH He CBSI3aHHBIX MeXJy COOO# «KecT-
KOi» (DYHKILHOHAJbHOH 3aBHCHMOCTbio [lo-

Nodzormobra
ucxoBreIx  BarHeIx
HayansHeil [.(___—_
amar
Buibop pezyrapHol
CMpYKITIYPs! CEMU COAZY
Pacyemn 30Hb1 00CymU-
Paszpabomua b 7
meppumopUansozo Banus 0BHOL syEGKU
nnara
@ 4ga
Herm
Pacyern mowyHocmy
nepedarmyuxoB 6C u 11C
T
Pacyem 30Hs! 170MEX
B coBmewerinorr Kanarne
Brympucucrmemras Herm
MC ——
obecneyubaercs Ta
TTpuUbBAIKa pezyIfpHOL
CIMPYKMIYPs! K 117Gy
MECITIHOCITI
|
Koppekyus napamemnpos
EQDUITIONUICIIBHOZO /1/1THE
Brympucucrmemtas Hern
we G =
obecrievubaern
criewubaemca T
Paszpabomxa !
YacmomHozo naaHa Pacripedenenve p/xoronol
no zpynnam u crmouxam
MescucmemHasn Hem
ecreuBaemcs
44
Jak nrovumensrsn Onpedenerve cocmaba
aman 0b0pyBobarus

Puc. 1

3ToMy JAJsi BbHIOOpPA ONTHMAJbHOrO MYTH
[IPOEKTHPOBAHHS HEOGXOAHMO NPOBECTH CPaB-
HHUTEJbHbIl aHalH3 BO3MOXHBIX BapHaHTOB
pelleHHs] 3TOH 3ajauu.

YacTOTHO-TEPPHTOPHAJIbHOE  MJIAHUPOBA-
nue. [IOpsILOK IMJIaHHPOBaHHs NpeaCTaBJleH
Ha puc. | M BKJIOYaeT uerbipe 3Tana —
MONrOTOBKY MCXOAHBIX NaHHBIX pa3paboTKy
Tep PUTOPHANBLHOTO, YaCTOTHOTO IJIAHOB, 3a-
KJIIOUHTEJbHBIH 3Tall.

HcxoaHble aHHble 151 JlaHHPOBaHHUs CO-
nepxat o6IuHe XapaKTepHCTHKH CeTH CBSi3H
(Y4HCJIO ¥ YaCTOTHl Pa3pelleHHbIX paiHOKaHa-
JIOB; YMCJO aGOHEHTOB; IIaH 30HBI O0CYXKH-
BaHUsl C YKa3aHHeM »KeJaTesbHbIX IMyHKTOB
pasmeruennsi BC, oTBeyaioulux TpeGOBaHHUSIM
no uanuuuio Junuii cBsizu ¢ ATC, anekTpo-
[IUTAHHIO, BO3MOXKHOCTH yCTAHOBKH aHTEHH).
B KkauecTBe TeXHHUECKHX OCHOB [Ulsi IJIaHH-
pOBaHMsi HCNONB3YIOTCS XapaKTePUCTHKH Ile-
pelaTyMKOB, NPHEMHHKOB M aHTEHH, YCJ0-
BHsl PaClpOCTPaHEHHS DPaJHOBOJH, HEOOXO
JIMMasi Hanpsi)KeHHOCTb MOJS T0JIe3HOTrO CH-
rHaja, 3allMTHOe OTHOLIeHHe B COBMeIleH-
HOM KaHaJjle, Harpy3ka Ha ojHoro aGoHeH-
Ta, J0MyCcTHMOe GJIOKHPOBAaHHE BBHI30BA.

BbiGop CTPYKTypbl CeTH MPOM3BOAHTCS
Ha OCHOBE JaHHBIX O pacnpefeeHHH Ha-
rPy3KH 110 TEPPHTOPHH 30HBI OOCTYKHBaHHS
1 Bo3MoxKHOCTH ycraHoBkn BC. PeryisipHas
COTOBasi CTPYKTypa CTPOHTCS Ha OCHOBE paB-
HOMepHOTO MOKPLITHsT TpeGyeMoii 30Hbl 06CITy-
JKUBAHUST OLMHAKOBHIMH IIECTHYrOMbHHKAMH
(coTaMH) H HCIOJIB3YeTCs], KakK NpaBuJlo, B 30-
Hax, He HMEIOILHX YeTKO BbIPaKeHHOr0 LeHT-
pa Harpy3ku (puc. 2). PaamajbHasi CTpyK-
Typa NPUMEHSeTCH, KaK NpaBuio, IJIsi 30H
C BBICOKOH H HepaBHOMEPHOH MJIOTHOCTBIO
aBOHEHTCKOH HAarpy3ki M 4acTo HMEHYeTCsi
«30HTHUHOH» (puC. 3), a KOMOHHHPOBaH-
Hasi — JJIs1 TIOKPHITHS TPOTSI’KEHHbIX 30H 06-
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CJ1y>KHBaHHS C JIOKAJbHBIMH KOHIEHTPALMSIMH
Harpysku.

Pa3pa6oTkd TeppHTOpHa/bLHOrO MiaHa Ha-
YMHAeTCs1 C pacueta pajHyca siueHKH R,
H MaKCHMaJlbHO BO3MOXXHOTO 4HC/Ja aGOHeH-
ToB Il A5l CETH CBSI3M C MHHMMaJbHHIM
uhciom siueek. Ecam [1,,.. oka3biBaercs
MeHbllle Tpe6yeMoro, To HeoGX0AuMO BEIGPaTh
KOHQUrypaluio ¢ GOJNbLIHM KOJHYECTBOM
siyeeK WJIH APYTylo CTPYKTYpPYy CETH.

ITocnie pacuera MouHOCTEH nepenaTuUKOB
BC u IIC cpaBHHBAIOT noJMyyeHHBIE Pe3yJib-
TaThl C HCXOAHBIMH TNapameTpamH oGopy-
JIOBaHHSl H INPOBEPSIIOT YCJOBHSI OTCYTCTBHSI
BHYTPHCHCTEMHBIX MOMeX OT GJHXaHIIUX
BC no coBmelleHHbIM KaHajaM.

INpuBsska nnana pasmeutedus BC mpous-
BOJIMTCSI N0 KapTaM MecTHoCcTH. Kak npaswuJio,
paccyutaHnbie KoopauHatel BC npuxoaurcs
KOPPEKTHPOBATb € Le/bI0 NMPeNNOUTHTENbHOM
ycraHoBkd DBC Ha o6bektax CBSI3H A
COKpallleHHsl MaTepHa/bHbIX 3artpaT. Ecau
nocjie KOPPEKIHH TePPHTOPHAJBbHOrO MJiaHa
obecrnieynBaeTcsl BHyTpucHcTemHas DMC, 1o
nepexoisiT K pa3paboTKe yaCTOTHOrO MJiaHa,
3aKJ/1l04aeMOro B pacrpeiesieHHH pa3pelleH-
HbIX KaHaJloB MO rPynnaM Ha OCHOBE CTPYK-
Typel ceTH. IlpH paBHOMepHO#I Harpyske
4YHCJI0 paboyHX 4acTOT B IPyNnax OAHHAKOBO,
NPH HePaBHOMEPHOH — YaCTOThI U3 30H C HU3-
KOH HarpyskoH nepejaloTcsi B IPYMMNbl Y€€k
C BBICOKOH Harpyakoii. B kaxupo#i rpynne
pajiHoKaHaJbl pa3HeceHbl Ha AF. Paguokana-
Jibl OJIHOH TPYNNbl paclpeiensiioTcsi 3aTeM
mexkay croiikamu BC.

Ananus Buyrpucucremuont IMC. B npouec-
ce aHaJu3a BHyTpucuctemHoii IMC Heo6-
XOJIHMO Y4eCTb MNOMeXH OT paJHOCPe/CTB,
PacrnoJioXKeHHbIX B OIHOH M Pa3HbIX sUeHKax.

CpexcTBa, Haxo/silUHeCsl B pasHbIX suel-
KaX, MOTYT CO31aBaTh MOMEXH TOJBKO B COB-
MeIeHHBIX KaHanax. CyllecTByloune napa-
merppl DMC obopynoBahusi 0GecrnedHBaIOT
OTCYTCTBHE TNOMeX [0 COCeIHHM KaHajlam
W HeJoNylleHHe HHTepMonyasiuuu [6, 8].
B cnyuae TeppHTOpHANBHOrO MIaHHPOBAHHS
CeTH yMeHbIleHHe MOoMeX MO COBMeLEeHHbIM
KaHa/laM A0 JAONyCTHMOIO YPOBHSI JHOCTH-
raercs myteM pasHeceHuss BC Ha Koopnu-
HalHOHHoe pacctosiHie D. Jlyis1 pery/sipHbIX
COTOBBIX CTPYKTYP C Pa3/IHUHBIM YHCJIOM siye-
ex BesnuuHbl D/R ., ussectHo [1]

CpencrBa, YCTaHOBJIEHHblE B Ipeenax
OIHOH sIYefiKH, MOTYT NOTeHI HaJbHO HaBO-
JIHTb NOMEXH HHTePMOIYJ/ISILHH ¥ B COCEIHHX
KaHanax. B [6] Ha ocHoBe yuera peasibHbIX
xapakTrepucTHK DMC npHEeMHHKOB MOKa3aHo,
YTO BEPOSITHOCTb TMOMeX OT MepelaTyHKa
I1C npuemnuky BC p<{0,01, a BeposiTHOCTb

2 dnekrpocssasp Ne 4

noMex HHTepMOAy/asiuuu npueMHHKy BC
OT JABYX HJH Tpex mnepepatyukoB [IC
p<<0,05. Takum o6pa3om, nenaeM BbHIBO/,
yro IMC paaHocpencTs, pacro/OKEHHBIX
B OJIHOH siYeHKe, NMPAKTHYECKH OGecrneyuBa-
eTcst

Ananusz mexcucremuoit IMC. INonoca ua-
cror 390..470 MI'n 8 CHI wucnonb3syercs
COBMECTHO TMOJIBHXKHOH, ()HKCHPOBAHHOH, pa-
JIMOHABHTallHOHHOH M MeTeopOJIOr H4eCKoH
cnyx6amu. K cpenctBam  GHKCHPOBaHHOM
C1y>K6bl OTHOCATCS aHAJIOroBble U HH(POBbIE
PPJI ¢ HanpaB/lieHHbIMH aHTeHHAMH, BO MHO-
FHX CJy4yasx pacHoJOXKeHHble B 30HE IpOo-
€KTHPYEeMOH CeTH CBSI3H WJHM Ha HeGOJbLINX
ynanenusx or Hee. Ilostomy B mpouecce
MJIAHHPOBAHHS COTOBOH CeTH HEOOXOAUMO
NpOBeCTH aHalH3 MeXcucremHo IMC
Takasm skcmepTH3a JOJXKHA Y4HTHIBATH He
TOJIbKO BO3MOXKHOCTb BO3HHKHOBEHHSI MOMEX
110 OCHOBHOMY H BHEIOJIOCHBIM KaHaJjlaM Ipue-
Ma. HO H 3(pdeKTbl G6JOKHPOBAHHS, HH-
TePMOAYJ/ISILHH, @ TaK»Xe MOMeXH OT rapmo-
HHUeCKHX H3/ayuyeHHH PDC B Gosee HH3KO-
4aCTOTHBIX AManasoHax (Hanpumep, ot PIC
nuanasona 150 MI'u, wmpoko ucnoib3yemo-
ro MOJABHXKHOH CNy»KO0H B KpPYMHBIX TOpO-
Aax).

B TexHHUeCKHX OMHCAHHSIX MPHEMO-Tiepe-
naruukoB IIC u BC npuBoasitcss napamer-
poi OMC 18 ciyyasi BO3JeHCTBHSI TMoMex
TOJIbKO 10 CMEXHBIM KaHajaM, T. €. NIPH Ma-
JIbIX 4aCTOTHBIX paccTpoiikax. [is mpoBeje-
HHs1 3KcnepTHdbl DMC cpelcTB, HMEIOUIMX
4acTOTHbIH pa3Hoc no +40 MTIuy, Gblin B
MOJIHEHBl 3KCNIePHMEHTaNbHbIe HCC/EL0BAHHS
napameTpoB DMC npuemuukoB ¢pupm Nokia
u Ericsson. PesynbraThl ucciienoBanuil nos-
BOJIUJIH TOJIYyUHTb XapaKTEPUCTHKH BOCIPH-
MMUHBOCTH K IOMEXaM IO COCeJIHHM KaHaslaM,
a Takxke 30¢ekTel 6JIOKHpOBaHUSI M HHTEp-
MOJYJISILMH B IUUPOKOH MOJIOCe YaCTOTHBIX
paccTpoek

ITosyuenHbie napameTpel COBMECTHO € Xa-
pakTepHCTHKaMH HaHGoJiee pacnpocTpaHeH-
Hpix cpeacts PPJI  (tumoe «KouTeiiHep»,
«Tpan», [1M-400, FM-24 u np.) no3Bouiu
MOJNYYHTb HOPMBI YACTOTHBIX H TEPPHTOPHAJIb-
HbiXx pasHocoB (UP wu TP) panuocpencrs.
Hopmbl rapantupyior coGiionenrne B 90 %
BpPeMeHH TpefyeMoro OTHOLLEHHsI CHIHaJl/no-
Mexa Ha BbIXOJle NMPHEMHHKA.

YcanoBue cobaonennss IMC B rpynnupos-
ke POC — Buinonnenne wopm UP u TP pas
BCeX Nnap «i-i MPHEMHHK — j-i MepefaTuyuK»,
BXOISILIMX B TIPYNNHpoBKY, T. €. R;>R,
npu 3anavHoM Af; unu Afij > Af, npu 3apaH-
HOM Ry, rae R u R, — paccrosinue Mexuy
NPHEMHHKOM M NepelaTYHKOM H HOPMHpye-
mbii TP; Af; u Af, — yacTotHmiii pasmoc
NpHEeMHHKa H NepelaTiiKa ¥ HOPMHPOBaHHasi
Bennunna YP. B rpynnuposky PAC BkiI0O-
YakTest BCE cpencrBa JHanasoHa
390...470 MI'u, yna/ieHHble OT MPOEKTHPYEMOH
ceTu Ha pacctosiHHe 1o 300 KM H HMeloilHe
YacTOTHBIH pa3Hoc 1o +40 MI'u. Papuocpen-
CTBa, HMelolHe OOJbUIHH YaCTOTHBIH WM
TEePPHTOPHA/ILHBIH  pa3HOC, Kak IOKa3aliu
HCCJIeJOBaHHs, NIOMEX He CO3/aloT.

IlepeyeHb HCXONHBIX JAHHBIX, HEOGXOMIH-
MbIX JJs aHaiuda IDMC npexcraBieH B
Taba. 1. Ha npumepe paHHbXx Aas BC
cranpapra NMT-450 u papnopeneiiHoil cTaH-
uun «Tpan-400/24». B ta6n. 2 mnpusenen

Ta6auua |
3HayeHHe XapaKTepPHCTHK s
XapakTepHCTHKH
BC NMT «Tpan-400/24»
MouiHoeTs nepenar-
unka, Br 0 10
Tun aHTeHHBI KOJINTHHeapHas BOCbMH3JIEMEHT-

Hafa pemeTKa
Beicora antenns H, M 35 50

INonspusauus I1()9) BepTukanbHas  ropH3OHTasibHas
AsumyTanbHBIH yron
®(1,2), Tpan 0 0
Yactora nepenauu
fu, kI 467325 428130
Yacrora npuema fj,
kIl 457325 468130
Paccrosinne mexny
P3C Rii, KM 345
Ta6auua 2
Af
M g g ™ :3; IMpumeuanue
r B 0 0 175u 750 u  Aurenna P3C-1 —
Gosiee  MeHee  IBYXMOAY/bHasi
» » 0 0 100 850 (H\=50 ™)
» » 0 0 50 975
» » 0 0 25 1150
> » 0 0 5 1375 | Autenna P3C-2 —
» » 0 0 0,2 1700 KOJUIHHeapHas
(H;=35 m)

¢parmMeHT pa3pabOTaHHBIX HOPM YACTOTHHIX
pasHocoB AJs npuemHHka «Tpan-400/24» u
nepepatuika BC NMT npu HMCXOZHBIX AaH-
HBIX, NMpHBeldeHHbIX B Tabma. |. Jas napel
npuemHHK «Tpan-400/24» — nepenaruuk BC
NMT npu uactrotHom pasnoce Af=f —f,=
=803 kI R,-,»=34,5 KM<<R,=100 kM, T. e.
BO3MOXKHBI TIOMEXH [PHEMY I10JIE3HOTO CHTHa-
na PAC «Tpan-400/24». AnanoruyHeiM cro-
co6oM ONpejie/isieTCsi BHINOJHEHHe YCJOBHS
obecrieuennss IMC wMexay mnepelaTyHKoM
«Tpan-400» u npuemuukom BC NMT.
YacTOoTHO-TEPPHTOPHAJIBHBIA MJIaH PaaHo-
TejedonHoi cetH cBs3u B Cankrt-Tletep6yp-
re. ‘Ha oOCHOBe H3JI0)KEHHBIX BbIl€ [PHH-
uunoB npoektupoBaHust B Cankr-Ilerepbypre
B 1991 r. Gwbwmia cosfgaHa mepBas oOyepelb
COTOBOH ceTH cBsi3H cranzapra NMT-450;
pa6ortnl BeinodHeHs Llentpom IMC PIOC npu
yuactuu JIOHHUMP. IMnan pasmewenuss BC
B TEPPHTOPHA/bHOH 30He O6CTy>XHBaHHS
niouianpio 830 Km?, BKJaouawel ropon
U €ro OKPeCTHOCTH, MpeicTaB/eH Ha pHC. 4.
Bce BC B coorBeTcTBHM C TpeGOBAHHSIMH
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33aKa3yHKa pasMelleHbl
creyouiux ATC.

BasoBbie CTAHIHH COCTOSAT H3 HECKOJBbKHX
CTOeK TMpHeMonepejamLlero o60pylOBaHHs,
Ka)asi U3 KOTOPBIX COJEPXKHT BOCEMb Ka-
HaJibHbIX GJIOKOB. MOILIHOCTH TNepeiaTyHKOB
ycraHoslieHbl B npegenax 4..10 BT, wuro
HeoOXxonuMO JJisi  obecrnieyeHHsl HaleXHOH
pajvocBsi3H B AdelKax paanycoMm 4..5 KM.
Beicotsl nogbema antenH BC onpenensiorcst
poicotolt 3nanusi ATC. YacTorHmiil 1aH CO-
nepxkut 119 uyactotr u3 180 npenycMoTpeH-
JHbix B annaparype. HacTb KaHalfoB, Mo yc-
JIOBHSIM PaJHOOOCTAHOBKH, 3amnpelleHbl K HC-
no/ib30BaHHi0 B 1eHTpalbHOH yacTH ropoaa
(R=15 kM) ycranosneso 7 BC, kortopuie
obcayKUBaloT 10 5,3 ThIC. a6OHEHTOB, a BCA
cerb, comepxkamas 15 BC, cnpoekrtHpoBana
Ha 7,5 TbiC. a6OHEHTOB INpPH BePOSITHOCTH
6y0KkHpoBaHHs BeizoBa He Gosee 0,05.

Jlsisi npoBepKH KOPPEKTHOCTH METOLHKH
IJIAHHPOBAHHA U HOPM YACTOTHOIO H TeppH-
TopuaJsibHOro paznoca PAC Gbuin npoBe/ieHbl
HCNBITaHusl paboTOCNOCOGHOCTH MePBOH oue-
penu cetu ¢ cembio BC, pacno/ioXeHHbIMH
B uUeHTpe ropona McnbiTaHua mnoKasai,

B 3JaHHSIX JIeH-

yTo peasibHasl 30Ha o6ciyxuBanusi BC, Ha-
NPSDKEHHOCTb I0JIs1 B KOTOPOH COCTaBJIsieT
He wmeHee 33 naBmkB/M, cooTBercTByer
pacueTHbiM AaHHBIM. KoopauHalHOHHOE pac-
CTOsIHHe, OIpeNesiioliee BO3MOXKHOCTb pas-
merteHus BC, HCMOJb3YOLUUX COBMELIeHHbIe
KaHaJbl, cocTaisier 17..23 kM. M3mepenus
NOATBEPANJIH MPeNCKa3aHHOe TOMEXOBOE BO3-
neiticteue PAC nuanasonos 450 u 150 MI'n
Ha COTOBYIO CHCTEMY, B CBSI3H C Y€M YHCIO
HCIOb3yeMblX PajIHOKaHAMOB GblIO COKpa-
weHo co 180 go 119.

BboiBoab. PaspaGorannasi MeToiMKa H
HOPMBbI 4aCTOTHO-TEPPHTOPHAJIbHBIX PA3HOCOB
P3C, paGoraomux B Auanasowe 450 Mlwy,
NO3BOJISIIOT ONTHMAJIbHBIM 06pa3om MJIAHHPO-
BaTb COTOBbi€ CETH paauoTeeOHHON CBSI3H.
KOoppeKkTHOCTb MeTOAMKH IJIAHHPOBAHHSI H
HOPM YacTOTHO-TEPPHTOPHAJIbHBIX Pa3HOCOB
NOATBEPKAEHA IKCMEPHMEHTAJbHBIMH HCCJe-
JIOBAHHSIMH.
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3AILUTA MPUEMHOHN TB CETU OT 3XOCHUTIHAJIOB

3. C. I'nasman

Ha panHem 3rane CTaHOBJIEHHSt
COBPEMEHHOr0 BeLlaTeJIbHOrO TeJIEBUIEHHSA B
puanazosax OBY u YBY o06GHapyXuioch,
uTo0 3UpHBIA NpHeM H300paKeHHH B
60JIbLIHHCTBE CJY4YaeB CONMPOBOXKNAETCsi
HCKAXEHHSIMH B BH/IE MOBTOPHBIX KOHTYPOB
(NoBTOPOB), CONPOBOXKNAOUIMX AETAIH
H300paxeHHsi HA HEKOTOPOM PAacCCTOSAHHM OT
nux. NpuunHa NOBTOPOB — MONYTHHIA MOTOK
9XOCHIHAJIOB, PACNPOCTPAHSIIOUIUXCS B
paguokanane. WX HcTouHMKamMu cayxKar
TPaKT NepelaTiHKa W ero aHteHHo-Gpuaepnoe
YCTPOHCTBO, NPHEMHHK C AHTEHHOMH,
peTpaHcaAATOpPbi, pajHopeieiiHbie H
KaGeJabHbie PAJJHOJIHHHH, €CJH HX napameTpsi
He OTBeYalT TPeGOBAHHMSIM HEHCKAXEHHOMH
nepenaud. U xoTs ueHoH xecTkoro
HOPMHPOBAHHsSi XapaKTEPHCTHK BCEX 3BEHbEB
pagMoKaHaja B KOHIE KOHUOB YAAJoCh
JIOGHTLCS MX YJNOBJETBOPHTENbHOA PaGoThi,
HajJiexallee KauyecTBO npHema He ObuIo
JOCTHTHYTO H3-3a MHOroJly4€BOro fnpuema
curianos. [lpueM Ha KOMHATHBIE AHTEHHBI
oKa3aJicsi B OOJIbIIHHCTBE CJy4aeB
HEBO3MOXHBIM; CTAJH NPHMEHSTH
KOJIJIEKTHBHbIE aHTEHHbI H JIOMOBbIE
kabejbHbie CETH, a B NOCJellHee Bpems —
ceTH KabeabHOro TejleBHACHHS.
AJIbTEPHATHBHBIH METOA MOAABJIEHHS
NOBTOPOB 3aKJIOYAETCSi BO BBEJCHHH B
KaX<Ibiii MPHEMHHK TaK Ha3bIBaeMbiX

YCTPOHCTB 4HTHIXA, HA KOTOpbie B Pa3HbIX
CTpaHax BbiJaHO MHOXECTBO NaTeHToB. Takue
YCTPOACTBA YCJOXKHSIIOT H YIOPOXKAKOT
TeJeBH30P M IWHPOKOro pacnpocTpaHeHusi
noka He HaulJH. BBenenue ux B HeKOTOpbie
HOBbIE MOJIeJIH TeJenpPHEeMHHKOB, 4TO,

Hanpumep, MPAKTHKYlOT B SINOHHH, He
u36apjsieT, TEM HE MeHee, MHJJIHOHDI
3puTeJedl OT HabJloneHMss Ha 3IKpaHax

NOBTOPOB M300paXKeHHsi.

B nyGaukyemoii craTthbe BnepBbie, 10 MHEHHIO
aBTOpa, CTABUTCS 3a/a4a OThICKAHMSA MeToaa
3aUIMTHI OT 3TOTO sABJIEHUS BCeil NMPHEMHOMH
ceTH 0e3 HCMOJb30BAHUSI JOMONHHTEIbHBIX
YCTPOHCTB AHTHIXA B TEJEBH3Opax.

Bo3saeicTBHE 3XOCHIHAJOB HA NEPeRaToy-
Hble XapaKTePHCTHKM TpakTa. OTpaXkeHus B
KaHajie CBSI3H M OOVCJIOBJIEHHOE MMH 3JIEKT-
pHYECKOEe X0 BO3HMKAIOT NPH HANHUHH HEOl-
HOPOJHOCTEH Ha MyTH PacHPOCTPAHEHHs] CHT-
Hajla — HEeONHOPOAHOCTeH B (PHIEPHBIX JIH-
HHAX, HECOINIACOBAHHOCTH HX C Harpy3KOH;
NpensTCTBUI HA MYTH PaclPOCTPaHEHHsI 3JIeK-
TPOMarHUTHBIX BOJIH, BEAYLLUHX K OTKJIOHEHH-
sIM OT HX MPSIMOJIHHEHHOTro pacnpocTpaHe-
Husi. Bce 310 mpHBOAMT K 3((deKTy mosiB-
JIEHUs1 Ha MNpHeMe, NMOMHMO OCHOBHOT'O CHI-
HaJla, ellle U JIONOJHHUTEJNbHOr0, 3anas3/ibiBaio-
111er0, XOCHTHaJ/a.

Hanpumep, none B Touke C, cosfaBaemoe

nepenaTyHKOM, PacCloJOKEeHHEIM B TOuKe A,
Npu HaJWU4MH oOTpaxkarelsi B Touke B
(cm. puc. 1) Moxer ObITh NpeACTaBl€HO B
BHJIE CyMMbl JBYX CllaraeMbiX:

e=FE cos wt+ EP cos o (t—T1), (1)

rae E — aMIUIMTyna OpsiMOro CHTHANa, 10-
crurmero To4kd C, P — oTHOCHTe/bHAsi am-
NJIMTYNa CHCHA/NA, OTPaMKeHHOro OT TOUKH B,
[0 CpaBHEHHIO C IpPsSIMBIM CHTHAIOM, T==
=d/c — BpeMmsi 3anas/blBaHHsi OTPaXkeH-
HOrO CHTHa/la OTHOCHTENbHO npsiMoro, d —
pasuuua paccrosiuuit ABC u AC, ¢ — cKo-
pocTb CBera.
PesyabprHupylouiee noje

e=FEK(w) cos (ot—1), (2)
rue
K(0) =E+1+2pcoswt+p°  (3)
— Monyib KoaddHiHeHTa nepenavyd HIH
aMIUIHTY/IHO-4aCTOTHas1 XapaKTepHCTHKa
TpakTa, a .
Y=arctg [P sin ot/ (14P cos wt)] (4)

— (hasa KoabPHuHeHTa nepelayt HIH (Paso-
4yacTOTHAsl XapaKTePHCTHKA TpPakKTa.

Puc. 1 A c

v

kel
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Kak H3BeCTHO, yCJIOBHSI OTCYTCTBHSI MCKa-
JKEHMH — He3aBHCHMOCTb MOAYJsl Ko3ddu-
IlMeHTa Mepefiayd OT YacTOTH H JIHHEHHOCTb
($ha3oBoil XapaKTePUCTHKH B mpenesax pabo-
yell mosiockl yacToT. Ecaii nosioca nepenapae-
MBIX 4YacTOT = Quae MHOro OGoJgblie
2n/t, 4TO HMeeT MecTo npd mnepenade TB
CHMHAJIOB, TO IJIsl BPEMEHH 3anas/ibiBaHHA T
aprymMeHT oT U3MEHsSIeTCsl Ha 27 NpPH CMeHe
yactotThl Ha Q:Q1=2n, orkyna Q=2n/t.

Monynb KospdHuHeHTa nepejayd B Ipe-
Jesax repeiaBaeMoil MOJOCH CTAHOBHTCS
HEPaBHOMEDHBIM, MPOXOIsl uepe3 PAA MHHH-
mMyMoB, a (asopast xapaKTepHCTHKa —
HeNnpsiMONIMHEHHOH W TaKxXe npuobperaer mne-

puonuuyeckyw ¢opmy. Ilpu P<<1 dopmy-
Jay (4) MOXHO mMpeACTaBHTb B BHIE
K(w) =14P cos ot. (5)

B pa6ouyio nosocy yactoT ==Quake YK-
J1aJIbIBA€TCs1 HECKOJIbKO BOJIH, YHCJIO KOTOPBIX
pasio T/t, T=—27/Qua.. Onnako ¢asa
3THX BOJH 3aBHCHT OT HecCylleH YacToThl.
Ha puc. 2. a u 2, 6 npencrasiens AUX u
OUX pisi OBYyX HeCyIUHX 4acToT, LISl KOTO-
PbIX OTpakeHHbe BOJIHbI OKa3blBAIOTCS MPO-
THBONOJOXHBIME 110 (aze. Bonuucrocts AUX
u O®UX mnposBisieTcs B BHJe 3anasjiblBaio-
LIIHX 5XOCHTHAJIOB He TONIbKO B CJ1ydae MHOro-
JyueBoro pacnpocTpaHeHHs! PafHOBOJIH, HO H
TNPH YACTOTHO-aMILIHTYAHBIX H ()a30BbIX HCKa-
JKEHHAX NepefaTOUHbIX XapaKTepPHCTHK Lenei
nepejaTyHKa H INPHEMHHKA, TaKXXe MPOsB-
JISTIOULKHXCS B BHJle CIApPEHHOTO 3Xa.

[IpuHunn nopasinenusi nosropos. B Tex-
HHKE TeJIeBHICHHSI H3BeCT€H pPsiA METOLOB
MOABJEHHs] TMOBTOPOB Ha H300paKeHHH,
BbI3bIBAEMBIX 3XOCHIHa/NaMH, K KOTOPBIM OT-
HOCSITCSl KOPPEKLHS H 4eTBePTbBOJHOBAs KOM-
MeHCauHus.

Koppexuusi ocyuiecTB/1sIeTcs1 NOCPeACTBOM
HCKYyCCTBEHHO BBOIMMOH B TPakT JIHHHH 3a-
JIlepXKKH € CHCTEeMOH KalHOPOBAaHHBIX OTBO-
noB, co3pamoiel Boauuctocth AUX n @UX
NPOTHBOMNOJIOXKHOTO 3HaKa (TaK Ha3blBaeMbli
rapMoHHYeckui koppektop [1]). Takoit kop-
peKTop cnocoGeH KOMIMEHCHPOBATh IXOCHIHA-
JIbl TOJbKO B KOHKDETHOM MepelaTyHke HJIH
NPHEMHHKE M OTJIHYaeTCsl CPaBHHUTEJbHOH
CJI0KHOCTBIO ycTpoiicTBa H ynpasienus. Cy-
LIeCTBYIOT M JpyrHe YCTPOHCTBA KOppeK-
uun AUX u @YX nssi KOHKPETHHIX TPaKTOB.

[lInpoko npHMeHsIOT TaKkKe [OAaBJeHHe
9XOCHIHAJIOB MOCPELCTBOM YeTBePTLBOIHOBOM
komnexcauiu. CyTb MeToja COCTOMT B TOM,
YTO OTPA’KEHHSI OT JBYX ONHHAKOBHIX BHOpa-
TOpOB (HMJIH HHBIX OTpaxaTejei) B3aHMHO
KOMMEHCHPYIOTCS, eCJli NHTalolLHe UX QHAephl
OTJIMYAIOTCA MO CBOeH (PH3HYECKOH IJIMHe Ha
4yeTBepTb BOJIHBI HecyuleH yactorthl. Torna,
C yuyeToM MnpsiMOro M o6paTHOro Xoja, OT-
pakeHHble OT BHOPaTOPOB BOJHEI, OTJIHYAIO-
mHecs no (ase Ha 71, KOMINEHCHPYIOT APYT
apyra. Aunasnoruunsii 3¢ ¢Qekt umeer MecTo
W B clyyae OJHOH oTpaxawouleH Harpysku,
€C/iH ee NMUTAHHE OCYLIECTBJISIeTCS ABYMS Te-
HepaTopamH [2] ¢ pasHocThio AJHH (HaepOB
B YeTBepPThb BOJIHbL. [laHHBIH METOL rOAMTCA
JI151 MOJABJIEHHs] NMOBTOPOB, BO3HHKAIOLIHX B
aHTEeHHO-(HUIEPHBIX YCTPOHCTBAX MNepejaTuH-
KOB, HO JUIsl 3aIlHTbl NPHEMHHKOB OT MHOTO-
JydyeBoro npvema HenpuemiieM. Takum obpa-
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30M, YHHBEPCAJIbHOT0O METONA 3aLIHThl TPHEM-
HHKOB OT MOBTOPOB, He 3aBHCSIILEro OT NpH-
YMHBH H ME€CTa BO3HHKHOBEHHSI 3XOCHTHAJIOB,
HEe CYLIeCTBYeT.

HoBuiii mMeTon mopasjieHHsi MOBTOPOB OC-
HOBaH Ha npepjoxenud [3] nepeiasars “TB
pajMoOCHrHaJl Ha [BYX HeCyLIHX 4YacToTax.
CornacrHo (5), Kosd¢pHuHeHT nepenaud Ha
yacrote ®; K,=~1+4Pcos o;f, Ha yacrote
wy Ko~ 14 P cos wyt. Ecan. Hanpumep, nepe-
layy Ha JBYX 4acToTax MPOM3BOJHTDb MocJe-
NICBATEeNIbHO Yepe3 paBHbie HHTepBaJibl Bpeme-
HH, TO CpeIHHH Ko3(p(QHIHEHT nepelayH

Ko~ 14 (1/2) P (cos @iT+ cos wst). (6)

QueBHHO, YTO €CIH 03T+ wgt= (2k+ 1),
TO HMEET MeCTO ToJiHasi KOMIIeHCalHs oTpa-
JKEHHbIX CHTHAJOB C BpeMeHeM 3arna3sjbiBa-
HHS

t=[(2k+ 1)}/ (0z—w1); k=1, 2, 3.
()]

Auanoruunbiii 3¢ ¢ekr Habaopaerca NpH
OJIHOEPEMEHHOH mepejfaye Ha JByX u4acToO-
Tax

du3znyeckass HHTepnperanusi. BoipaBHHBa-
HHe pe3yJbTHPYIOLLero Kos¢pdHuuneHTa nepe-
laud WJJIIOCTPHPYET pHC 2 M3 KOTOPOro
caenyer, uto BoiHHCTOoCTh AUX npH nepenaue
Ha JBYX HeCylHX 4acToTax MoKeT ObiTh
B3aHMHO CKOMIIEHCHpOBaHa. MexaHu3M IiO-
JaBJIeHHs] TIOBTOPa siCEH H M3 pHC. 3, @ U 6,
Ha KOTOPHIX IIOKa3aHO BO3HHKHOBEHHE HCKa-
JKeHHH orubaiouieil MOLy/JTHPOBAHHOT'O CKau-
Ka (Kak M3BeCTHO, orubamlias Jo60ro cur-
Halla MOXeT pacCMaTpHBATbCS KaK CyMmMMma
3/leMeHTapHBIX ckaukoB). Eciu, Hanpumep, Ha
HHTepBaJie 3ana3jibiBaHHsl 3XOCHTHaJ/a yK/a-
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JIbIBAETCH YETHOE YHCJIO MOJIyNepHOJO0B He-
cyumel o; (puc. 3, a), TO B pe3y/ibTaTte CyM-
MHPOBAHHSI MPSAMOrO H OTPa’KEeHHOTO CHTHa-
0B Ha orubaiclieli pe3yJbTHPYIOILLEro CHr-
HaJla obpa3syeTcs CTyneHbKa (MOBTOP) MOJO-
JKHTeNbHOH mnoJasiprocTH. Korza ke 4Hciio
MOJTYNIePHOJI0B HecylueH wg HeYyeTHO — CO3-
AaeTcs MOBTOD OTPHLATEIbHOH MOJISPHOCTH
(puc. 3, 6). B cayuae cMelleHHSI 3XO-
CHIHA/a OTHOCHTeNbHO NpsiMoro no ¢ase Ha
BeJIHYMHY, OTJIHUHYI0O OoT O WIH 7, MOBTOP Ha
«CcymMMapHoO#H» orubaioiieil npHo6peTaer Bbi-
6poc nepeanero ¢pponra (3, a ¥ 6); NPOTHBO-
MOJIOXKHOCTDb TMOJISIPHOCTH TOBTOPOB HA ABYX
yacTorax COXPaHseTcs.

IpuHuMn mnojasieHHsi MOBTOPOB NOCPE.-
CTBOM H3MEHEHHs] HeCyulefl 4acTOThl OCHO-
BaH Ha TOM, UTO 3JIeKTPHUecKasi AJHHa pac-
crosthuit ABC u AC (cm. puc. 1), a caeno-
BaTeNbHO M HX Pa3HOCTb 3aBHCHAT OT HeCy-
mel uvactoThl JleldCTBHTeNbHO, 3JleKTpHUe-
cKasi JVIHHA NYTH

ml= (2r/0) (= (w/c),

rge m=w/c — BOJIHOBOE 4HCNO, [ — (HU3H-
yeckasi JJIMHHA NyTH, ¢ — CKOpOCTb CBeTa,
A — JJIMHA BOJIHB, @ — Kpyrosasi yacToTa
Kose6aHHH. Pa3HOCTb 3/71E€KTPHYECKHX MJIHH
mexy ABC u AC, onpeleisiowasi ¢azo-
BbIll CABHT MeX1y KojeGaHHsIMH TNpsSIMOH H
oTpa){eHHOll BOJH, mOCTHrmMX ToYkH C
NpH U3MEHeHhH HecylleH OT ® [0 ®2 MOXKeT
6bITh 3anmMCaHa B BHIE

[((02—0)1)/C]IABC——[((1)2—-0)1)/0]14(:.

Ec1 pannasi passoctb paBHa (2&+1)m:,
TO B CJyyae Mnepejayd CHrLaja Ha JIBYX
4acTOTax MOBTOP OKaXKeTCsi CKOMIIEHCHPOBaH-
HBIM: -

(0e—01)T=(2k+1)m;
T=(IABC_I;4(;)/C=d/C. (8)

OcoGenriocty  metopa. McronbaoBanue
JIBYX HECYIIHX YacTOT KOMMEHCHDPYET TOJbKO
HOBTOPbl C JHCKPETHBIMH 3HAUEHHSIMH HH-
TepBaJioB 3anasjbiBanus. s cosnanns nei-
CTBYIOILEH CHCTEMBl MX MONABJEHHSI HEOGXO-
JIKMO yCTPaHSITh BCe WK GOJIbLIHHCTBO MOBTO-
pPOB C HempeacKa3yeMbiMu HHTepBajiamMd 3a-
nasjblBaHHS, UTO JIOCTHIaeTcsl MpPHMeHEHHEM
GoJiblliero 4HC/ia HeCcylUX (upesi MeToAaa
CX0Xa C peallui30BaHHOH B aMepPHKaHCKOH
CHCTEME CBfI3H C MHOTOYaCTOTHOH MaHHIy-
asinuelt «Bect-®opu» [4]).

[TockosbKy nonaBnieHHe MOBTOPOB OCHOBA-
HO Ha U3MEHEHHH HX MOJSIPHOCTH B 3aBH-
CHMOCTH OT HecCyuled 4acTOTbl, AJA paboThl
CHCTEeMbl HEOOXOJUMO CyMMHPOBATh 3XOCHTI-
Hall C HeMOJYJHDOBAHHBIM OCTATKOM HeCy-
uied. :Ha npakTHke oH cocraBiisieT He MeHee
7—9 % OT ypoBHSI Mepenayd CHHXPOHH3H-
PYIOLIHX MMIYJbCOB. JTO O3HAYaeT, 4TO MNPH
NOJIHOM pasmaxe ckayka SIPKOCTH OT YPOBHS
yepHoro moas (75 %) 1o yposus Gesoro
(7—9 %) MOXKeT KOMMEeHCHPOBATbCS MOBTOP
C HHTEHCHBHOCTHIO OKoJI0 14 % no nomycru-
moro ypoBHs |-—2 9% . [1pu meHtiuem pasma-
xe orubapouledl CKauyka KOMIEHCHPYIOTCS H
6o/1ee HHTEHCHBHBIE MOBTOPBI.

Peanusauusi cHcTeMbl NOAEBJIEHHSI NOBTO-
pos. [lns BapHauuu Hecylledl curHaja H30-
6paxkenus B mpezenax paboyero 4acTOTHOroO
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KaHasa 6e3 Co3[laHHsl NOMeX BHE HEro, C  jKeHHsl, 1 — YeTHOE YHCJO HeCyLMX 4yacToT. Peo| R Bocers necywgux vacmorm
COXpaHeHHeM KayeCTBa npHemMa H 6Ge3 ycO-  YcjoBHe HEpPa3/HUHMOCTH YCPEILHEHHOro Mo- ° “ DTmax f {
BEPIIEHCTBOBAHHSI  THUMNOBBLIX TEJIEBH3OPOB,  BTOpa
MOXHO JIH60 CKaHHPOBaTb HeCYyILyl0 BIOJIb I Lo

paGouero ckiona HalikBucra — HHXKHEro
ckaona AYX npHeMHHKa NPOTSKEHHOCTDLIO
1,5 MI', B ueHTpe KOTOPOro pacroJsioKeHa
HOMHHaJbHasaA pabouasi yacTtora, Ju60O HC-
MoJib30BaTh [JI TOH e UeJH TpPOTHBO-
noJioKHbli ckaoH Hailiksucra. AMnuiuTyaHO-
YacTOTHAsl XapaKTePHCTHKA THMOBOTO IpH-
€MHHKa BMeCTe C XapaKTepPHCTHKOH nepenart-
4YHMKa NOKasaHbl Ha pHC. 4.

O BbiGOpe MeTona CKAaHHPOBAHHSI H YHCJA
yacrotr. M3 ycnoBus (7) cienyer, uto npu-
MeHEeHHe JBYX HeCYIHX KOMICHCHpYeT NMOBTO-
pbl C JAHMCKPETHbIMH HHTEepBaJaMH 3anasibi-
BaHHs, paBHbIMH 1/2F, 3/2F, 5/2F...., rae
F — yacrora pasHoca Hecywux Jlasi nonas-
JIEHHS! TOBTOPOB B HEMPEPHIBHOM CIEKTPe ITHX
HHTEpPBaJiIOB HEOOXOAHM LeJfblii NMakeT Hecy-
wHx. PeanusoBath monas/ieHHE MOXHO cle-
JlyIOUIMMH crioco6aMH: nepejaBaThb BeCb Na-
KeT HeCyUIHMX YacTOT OIHOBPEMEHHO; CMe-
HAATb 4acCTOThl MOCJE0BaTeNbHO BO BPEMEHH;
coyeTaTb 3TH IIBa BapHaHTa

OnHOBpeMeHHasi mepejaya MakeTa 4acToT
MOXET MPeBPaTHTh CHTHAaJ HecylleH B JHCK-
peTHbIe HMIYJbChl ¢ 60JbLIOH CKBaXXHOCTDIO,
M repefaya BCeH TMOJOCH YacToT orubaio-
IeH cKaXkeTcsl npobJyeMaTHUYHOMH; KpOMe TOoro,
HeH36eXKHbl H B3aHMHbIE MOMEXH MeXKIY 3TH-
MH JIHCKDETHBIMH COCTaBJSHIOIUMH. DBouee
npHeMJjieMa MoclefoBaTe]bHasi CMeHa Hecy-
LIHX BO BPeMeHH JIH6Oo nepenaya CMeHSIOLIMX
Apyr npyra nap uacroT. HauGosee uene-
coo6pa3Ho BapbHPOBAaTh HECYLIYIO MyTeM ee
MaHHMIYJMPOBAHHS C 4acTOTOH noJjieii B MO-
MeHTBHl Mepellayd racsiliiX KaJpoBbIX HM-
nyJibCOB, Y€M MOJJEePKHBAETCS MOCTOSAHCTBO
HecylleHd yacToThl NpH Mepenaye KaxKJIOro
MoJisl CHrHAJa. ’

ManunyJisinusi 3HaueHHH HeCymHX 4acroT
Ha paGouyem ckynone HaiikBucra. Ha puc. 4, a
Ha JieBOM Ck/oHe -HalikBucTa nokasan na-
KeT HeCyLHX 4YacToT ), W2, O3,..., Op,
PacnoyloKeHHbIX CHMMETPHUHO OTHOCHTEJIbHO
HOMHHAJIbHOH HeCylleH ko U HAXONSIIUXCS Ha
paBHOM pacCTOSIHHH ApYr OT apyra 2Q=
=2-2nF. Ecin Kaxaomy 3HayeHHIo HecyLle
cornacHo (4) COOTBETCTBYET OTpa’keHHbIH
curHaj P cos wt, To Ha BbIXOJe aAMIVIHTYI-
HOTO [eTeKTopa MpPHeMHHKa B KaX[OM rose
BbIIJIUTCS NOCJ1EJ0BaTENbHOCTh OTPaXKEHHbIX
curHanoB P cos wyt, Pcoswet W T. L.
(mpu Pk 1)

B peaynbrarte ycpenHeHHBIil pe3yJbTHPYIO-
UIMH CHTHAJ

Ep=E(t)x(1/n) [n+P(cos at+ (9)
+ cos @zt +cos w3T+ ... +cos wat)],

rae E(f) — mnonublil BHIEOCHrHaJ H306pa-

P,=(P/n) (cos o t+cos msT+

...”cos o,t)—0. (10)

[MonapHeIM CJIOXKeHHeM JJ1sl 4eTHOro uucia
yleHoB psifa npuBeiem Bbipaxkenue (10) kK
BHLY

Pep= (2P /n) (cos Qt+ cos 3Qt-+
... +cos(n—1)Qt) Xcos wet, (11)
KOTOpBIH, B CBOIO ouepefb NpeoGpasyercs B
Gopmyny
P/ P=[sin nQt/(n sin Qt)]cos aer=

=cos Qt X cos 2Qt cos 4Qr ..

(12)

OtmeTuM, uro Beipaxkeuusi (9) — (12) cnpa-
BeIJIUBbl M TPH HAJHYHH B TPHEMHHKE He
aMIVIETYIHOrO, @ CHHXPOHHOTO BHIEONETEK-
Topa; pa3yMeeTcsl, ynpaBJsiolHe KoJeGaHusi
B HEM J[IO/2KHB! COOTBETCTBOBATh 3HAYEHHSIM
HecylieH.

Ha puc. 5 usoGpaxkenbl BbIYHCIEHHBIE 110
(12) saBucumoctd monyisi |Pep/Pj or Qt
IS IBYX, 4€TbIPEX H BOCbMH HECYIHX 4acTOT.
DTu KpHBbe MpPEACTABAAIOT COOOH HMIYJb-
CHble NepHoJHYecKHe (YHKIHH. Paccrosinne
MeXJy HMIYJIbCAMH Tyaxe=1/(2F); wupHHa
HauaJbHOTO MOJNYUMITYJ/bCa, ONpeAesiioulas
MMHHMaJIbHBEIH HHTepBaJs 3anasfblBaHHsl I10-
JIaBJSIEMOTO MOBTOPA, T =1/ (n2F); umeer-
Csi BBICOKOUACTOTHOE 3aloJIHEHHEe Hecylled
yacrtotoll wo;. M3 puc. 5 cienyer, uto mis
NOJlaBJieHHs1 MOBTOPOB B CPeAHEM [0 \pOB-
usi —20 1B HeobXonKMO MPHMEHHTH 8 4acTOT.
PaccMoTpeHHe faHHBIX rpaUKOB yKa3blBaeT
Ha TO, YTO OT YHC/Ia YacTOT H PaCCTOSIHHSI
MEeXIy HHMH 3aBHCSIT MHHHMaJIbHBIH HHTEp-
BaJl 3ara3iblBaHHS Tyu 101@BJSEMOTO MOBTO-
pa, UeJHKOM olpeie/isieMbl#l NOJIHOK AeBHaLK-
el Hecyiuell yacToThl no ckaouny Haliksucra,
a TakxkKe PaCCTOSIHHE MeXAY HerolaBJIfieMbl-
MH UMITYJIbCaMH.

BuiGop neeuanun yacrorbl. [lonnas nesua-
HHsl YaCTOThl, HCXOMSI U3 TPeGOBAHHSI MHMHH-
MH3alHH HHTepBaja 3anas/blBaHUsl MOJAB-
JIIeMOTO MOBTOpa, JOJKHA ObITb MakcHMallb-
HO BO3MOXHOH. B npenenax cknona Halik-
BHCTa OHa  He  MOXeT  MOpeBHIATb
~ +0,5 MIu ot Hecyuwe#t Hlar necyumux
JloMKeH ObIThb TaKuUM, YToObl OHH ObLIHM KpaT-
HbIMH HEYEeTHOMY YHCJY TapMOHHK MOJIOBHH-
HOH 4acToThl CTPOK, T. €. F= (2k+ 1) Ferp/2,
k — uenoe wumucno, Fop=15625 Tu — ua-
cToTa CTPoK  (BuiGupaeM k=4, F=
=0,0703 MIl'u).

Hcxonst U3 3THX YC/OBHH, NPHHUMaeM 1iar
Hecyuux 2F =0,1406 MI'u, a nosHyio neBHa-

... cos (nt/2) cos wot.

0 T 7 RT
Bocems nap HECYwux 4acmom (na Z-x
cKnoHax AYX)

Puc. 5

w0 — +0,4925 MTI'u. B takom cayuae
6ynyT MOAABJSATLCA MOBTOPbI C 3anasfiblBa-
nusimu ot 0,88 mkc no 6,12 mkc, or 7,88 no

13,12 MKc ¥ T. A.; Bcero B CTPOKe NOAABJAAETCS
75 %, BCex BO3MOXKHbIX MOBTOPOB.

Oxupaembie NOGOUHBIE SIBJEHHS W KX yCT-
panende. CTyneHyaToe NepeMelleHHe Hecy-
weH vacToTel BjOJb CKIoHa HaiikBucra,
OCYLIeCTBJIsIEMOe C 4aCTOTOH MoJieil, CB3aHo,
€CTeCTBEHHO, C YaCTOTHBIMH HCKaXKEeHHSIMH [1e-
penaBaeMoro CHrHaljia. DTHX HCKaXKeHHH He
6bl10 Obl, €CAH CHCTeMa aBTONOACTPOHKH
yacrotel rerepoiuHa (AITUI) npuemHHKa
6biia 6bl OCTaTOYHO Ge3BIHEPLHOHHOH H B
KaXKJIOM IoJie BOSBpallaJjla B NIPHEMHUKH He-
cyutylo K cepennne ckiaona Haiikeucra On-
Hako peasbHas cuctema AITUI npuemHHKa
o6aiaeT HHEePLHOHHOCTBIO, H3-32 Yero C BHO-
CHMbIMH YaCTOTHBIMH HCKa*KeHUSIMH Clenyer
CUUTATHCS.

Ha puc. 4 smecre ¢ AUX npuemHHKa 1o
pamHoyacToTe MpPHBEEHbl BHIEOYACTOTHBIC
XapaKTePHCTHKH, COOTBETCTBYIOLIHe fepe-
MeLIeHHSIM Hecyllel 4acCTOThl BJOJIb CKJIOHA.
B 3TOM ciiyuae Ha XapaKTepHCTHKax BO3HH-
KaiOT MPOTHBOINOJ/OXHbIE M0 3HAKy H COBEp-
[IEHHO CHMMETDHUYHLIE MOLbEMbl H MPOBAJIbL
AYX B o6aactu o 1,25 MI'u. Jlanubie ucKa-
JKEHHsl B IBYX KaJpax B3aHMHO KOMIIEH-
cupyworcsi. OIHAaKo B CBA3H € H3MEHEHHSIMH
B npejesiax =3 1B B 06/1aCTH HHKHHX 4aCTOT
CpeHHX 3HauyeHHH BHAEOCHTHaJla MOryT IO-
ABUTbCS KoJebGaHusi SIPKOCTH, BOCIIPHHHMae-
Mble KaK MepuaHHe H300parKeHHsI.

Jlnst ycTpaHeHHst Takoro 3ggekra Moxer
6bITh peKOMeHLOBaH psii Mep. Bo-mepBhbix, B
CMEeXHbIX KaJpax JOJKHBl 4YeperoBaThCsi
4acToThl, PACHOJOKEHHBIE CHMMETPHYHO OT-
HOCHTEJIbHO CepefnHb ckiaoHa -Haliksucra,
yeM JOCTHFaeTCsl MaKCHMaJslbHasi 4acToTa
MeJIbKaHHUH; BO-BTOPHIX, MOCKOJbKY HaH6O0/b-
[IHe OTKJOHEHHS BHJEOYACTOTHBIX Xapakre-
PHCTHK COOTBETCTBYIOT JIByM Mapam Hecy-
WHX © — ®2, O3 — W4, HAXOUSAIIHMXCH Ha
HauGOoNbIIIeM PACCTOSHHH OT CepeJliHbl CKJO-
Ha, KaXAyl0 H3 3THX nap cJjeayer mnepeja-
BaTb OfHOBpeMeHHO. PasjenbHo (opyr 3a
Lpyrom) nepeialoTcs JHIIb CHTHAJblL Hecy-
UIHX, pACMOJIOMEHHbIX BOJIM3H CepeLHHbI
CKJIOHa, T. €. 05, W4, ®7, Wg.
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Bo3nuKaiolllHe NpH ONLHOBPeMEHHOH mnepe-
fiaye MOMEeXH B BHAe KoseGaHWi pa3HOCTHBIX
YacTOT OJHOBPEMEHHO NepelaBaeMblX Hecy-
KX H3-3a HEGOJBIION pa3HHLbl YPOBHEH
OKa3blBaloTCAl He3HauuTesbHbIMH. WX nopas-
JleHHe OCYIIeCTBJIsieTCs TyTeM ()a30HHBEPCHH,
06yC/I0BJIeHHOH BbIODAaHHBIM Bbillle  [ATOM
4acToT, KPaTHHIM HeueTHOMY UHCJy rapMOHHK
I0JIOBHHBl CTPOYHOH YacTOTHl (HaMOMHHM,
yto aHasoruuHo B curhasax NTSC u PAL
NO/IABJISIeTCS] 11BeTOBasl MOLHeCYILas ).

JlononuuTeIbHOH MepoH, HanpasJieHHO# Ha
HeJIoNylleHHe MepPLUaHHH, MOXeT ObITh nmpen-
KOPpeKlHsl BHIEOCHTHala B MORYJATOpE.

MaHunyasiuksi HeCYUIHX, PacChoJIOXEHHBIX
Ha BEPXHEM H HHIKHeM ckjoHax HaijikBHcTa.
Henocratok  mnpeabinyliero  BapHaHTa —
HEBO3MOXHOCTb MO/1aBJIeHHs] MOBTOPOB, pac-
NnoJIOXKeHHBIX 6Juxke vem Ha 0,9 MKC OT
COOTBETCTBYIOILEH  NeTand  H300paKeHHs.
Mesxny TeMm, BecbMa »KeJlaTeJbHO NMOAABJATH
U 6oJjiee 6/IH3KHE TMOBTOPHI, BO3HHKAIOILHE Ha
PacCTOsIHHAX, COH3MEPHMBIX C AJIHTEJbHOCTBIO
3/eMeHTa H306paKeHHsi. DTH NOBTOPHI OMpe-
JIeJISIIOTCS]  HECOBEPILEHCTBOM IepefaTOuHbIX
XapaKTePUCTHK TPaKTa H MPOSIBISIIOTCS B BH-
e OKaHTOBOK NpPOJOJIKEHHH Hu T. I

Jnsi yMeHbLIEHHA Tuws HEOOXOLHMO YyBe-
JHUHTb MaKCHMaJbHbIH Pa3sHOC HeCYLIHX
4acToT, AJsI Yero MOXHO HCNO0/Nb30BaTh
cknon AUYX, nportuBonoJioxHeii paGouemy,
H Pa3MeCTHTb Ha HeM NaKeT HeCYLIHX yacroT,
aHAJIOTHYHbIH PaCCMOTPEHHOMY B NEpPBOM Ba-
pHaHTe (3TOT MakeT NMyHKTHPOM MOKa3aH Ha
AYX (cMm. pHuc. 4, a).

Haiinem BbipaxkeHue /15l yCpeJHEHHOTO MO-
Bropa. OG603HauHM weHTpaJ/ibHbie YaCTOThl
cknoHoB HalikBicTa wo1 H og. “Torma agis
CYyMMapHOTO YCPeJHEHHOTO MOBTOpa B COOT-
BetcTBuH c (12)

Pep=0,5(Pcp |+ Pep 2) =0,5P X
Xsin nQt/ (n sin Qt) X (cos woit+
= P sin nQt/(n sin Q1) X
(13)

rjae A= wo2—woi; Wep= (o2} ®o1) /2 — uac-
TOTa pa3HOCa HECYIUHX H CpelHssl 4acToTa
pa6oueil moJioChl cooTBeTCTBeHHO. [IpH BOCh-
MH 4acToTax B Kax[OM MakeTe MOJaBJeHHE
MOBTOPOB NPOHCXOJHT B COOTBETCTBHH C JHA-
rpamMmoii, TNpHBENeHHOH Ha pHC. 5, OTJIH-
yalolelcs OT aHaJIoTHYHOro rpacduka anis
npenblayllero BapHaHTa TeM, YTO OHa «Ipo-
pe3aHa» KOCHHYCOMAA/NIbHBIMH HMIyJlbCaMH
4acToThl A, CO3IAIOLIHMH NOJaB/eHHEe NOBTO-
POB, OTCTOSILUMX Pyl OT Jpyra Ha jBa 3Jje-
MeHTa H306pakeHus.”Takum o6pa3om, ycTpa-
HAIOTCAA OGJIM3KHE TMOBTOPHl, OTCTOSILIHE Ha
OIlMH, TPH H T. A. 3JI€MEHTOB H300paXKeHHsl.

OcoGeHHOCTH nepepayd  JABYXYACTOTHOrO
curnaga. Ilepenaua curnana na AByX yacro-
Tax, HaXOJSILLUXCH HA BePXHEM W Ha HHXKHEM
cknonax HalikBHcra, COBepIieHHO paBHO-
npaBHa: B OJLHOM cJyyae fepejaeTcsi H NpH-
HHMAaeTCsl CHTHaJl C YacTHYHO I0JaBJleHHOH
HHXXHel 60KOBO# MOJIOCOH, B IpyroM — C yac-
THYHO NOJaBJieHHOH BepxHeH. Pa3symeercs,
JJIS TaKoH Tnepenauyd HeoGXoAMMO, 4YTOGHI
cobmonanach crporasi CHMMeTpHsi OGOHMX
CK/I0HOB. [TOCKOILKY B THMOBBIX NPHEMHHKAX

-+ COS wo2T)

X cos (At/2) cos o,

VDR, .,

DW'U%WW
buenus [} A\
0 aipe 1 — KRR

Lemexmupo- *adp 1

darmbid
cuzran xadp I

0000000,

Puc. 6

HOPMHDPOBAH JIHIIb OJHH CKJIOH, PacCUHThI-
BaTb HA TaKyl0 CHMMETDHIO HeJb3f, H TO-
3TOMy TNoouepejHasi nepejaya MoxkeT ObiTh
CBA3aHAa C YACTOTHBIMH HCKajKEHHSIMH OTH-
Gaiolel.

IlpencraBnsiercsi, yro Gonee mnpHemieMa
OJIHOBpEMEHHasl Nepejlaya CHrHajla C JBYMs
HecymwumH. Torja nepeHOCYHKOM CHTHAJIOB
BY cnyxar Tak Ha3biBaeMble GHEHHs] IBYX
HECYLIMX — HMIMYJbCHBIH CHTHAaJ, ONUChIBae-
MBI BbIPa’KeHHEM €;=C0S ®o{-+CO0S woaf=
=2 cos (At/2) X cos wcpt. [lepenaua u npuem
MOZyJIHPOBAHHBIX GHEHHH COMpPOBOXAAeTCs
NosiBJIeHHEM NOMeXH, 06pa3oBaHHOH MOMYJH-
pPOBaHHOH pa3HOCTHOH YaCTOTOH HeCYLIHX.
Jlnsi nogaBJieHHs] JaHHOH MOMEXH MPHMEHSIIOT
(pa3oHHBEPCHIO ONHOI H3 HECYIIHX YacToT:
BMeCTe€ C IOBTODEHHeM Mepelayd CHrHamna
NPOH3BOJAT MOBOPOT (ha3nl KoneGaHuH ONHOH
U3 HeCylHX Ha 7ni. Beipaxcenue nnsi GHeHHH
npyHHMaeT B 3TOM Cjlyyae BHL €=
=c0s 0pf—C0S woot=2sin (At/2) Xsin o yt.

Orubaoliasi UMIyJAbCOB GHEHHH H HX BBbI-
COKOYAaCTOTHOE  3amoJiHeHHe  OKa3blBalTCHA
CIBHHYTHIMH OTHOCHTeJIbHO ApYyr Jpyra Ha
/2 (cM. puc. 6, a u 6). B pesyabrate cio-
MEeHHS] IeTEeKTHPOBAHHBIX HMMYJbCOB C yue-
TOM HHEPLHH 3DHTENbHOI'O BOCHPHATHS CyM-
MapHasi orubamouiasi He OyleT COLepXKaThb
koneGaHuit (puc. 6, g). I1s HHBepTHpOBA-
HHA (a3bl ONHOH H3 HeCyWHX NPHMEHSIIOT
JH60 HCKYyCCTBEHHYIO KOMMYTaLHIO, JIH6O XKe
OHa MPOHCXOMHT aBTOMATHYECKH BCJENCTBHE
Bbi6Opa nojHecyulefi yacToThl B paHee yKa-
3aHHOM COOTHOLUEHHH C 4acTOTOH pa3BepTKH
ctpok. B paccmartpuBaeMoii cucreme nonas-
JIeHHs1 3Ty 4acToTy (ejiecoo6pa3Ho BhIGpaTh
paBHo# 5,5078125 MT'y (302,5 rapmoHHka
yacToThl cTpoK). Cienyer oTMETHTDb, YTO TOU-
HOCTb ee pacroJioXKeHHs1 HMEHHO B cepejHHe
BepXHEro CkjoHa -HalKBHCTa He HMeeT 3Ha-
YeHHsl, MOCKOJbKY CHrHaJ JaHHOH YacTOTbl
BMeCTe C MPOAYKTaMH MOIYJ/SILHH MOJaBJis-

@ W Bxod

Budeo

ercsl, B (POPMHDOBaHHH CHIHala H3o0paxe-
HHSl HE YYaCTByeT, a HCMOJb3YyeTcsl TOJbKO
A7t MOflaB/eHHs MOBTOPOB.

ConocraBiiende aByx Bapuantos. Oriuvune
NoCJIieiIHer0 BapHaHTa 3aKJouaeTcsi B TOM,
4TO CKAHHPOBAHHE YacCTOT B HEM MPOUCXOIHT
OJIHOBPEMEHHO Ha JIByX CK/ioHax Halksucra.
bnuxalimue nopasfsieMble MOBTOPHI HMEIOT
3anaszaeiBanve 0,091 (nJIHTENbHOCTH OJHOTO
sJemMeHTa  usobpaxenusi); 0,27, 0,45;
0,63 MKc, uTo Jyuile, yeM B MEPBOM BapHaHTe
(0,88 mkc).:HemocraTtok e BToporo BapHaH-
Ta COCTOHT B TOM, 4YTO (GOPMHPOBAHHE 3Jie-
MEHTOB H3006pa’keHHsl [POHCXOLHT BMeCTe C
KOMMeHCalHel B ABYX KaJpax HMIyJbCOB C
4yacToTol A, NMOCKOJIbKY OHH COIEpXKaTcs B
Kaxaom Kazape (cM. puc. 6, 8). Ormeruwm,
uTO TaK KaK aMILIMTyAa Kaxuoi Hu3 He-
CYIIHMX 4aCTOT JI0/2KHA GbITh CHHXKEHA BJIBOE,
MHKOBAasi MOLLHOCTb MepelaTyHKa MpH HCIOJb-
30BaHHH OOOHX BapHaHTOB COXpaHSIeTCs He-
H3MEeHHOH.

:Ha nepsbiii B3rsisii MoXeT MNOKa3aTbCs,
4TO OJHOBPEMEHHasi mepejauya CHrHajla Ha
JIBYX HECYLUHX JOJI2KHA CONMPOBOKAAThCSI BO3-
HMKHOBEHHEM JIOTOJIHHTEJNbHBIX HHTEPMOLY-
JISLHOHHBIX mMoMex. B neficTBuTesibHOCTH Ta-
KM€ TIOMeXH H3-3a HeJHHelHOCTH TpakKTa
MOSIBUTLCA HE MOTYT, MOCKOJIbKY MOJYJHPYIO-

WHH BHAEOCHIHANl — OOGIHH AJsI NBYX He-
CYLIHX 4acToT
YcrpoiictBo  cuctrembl.  PaccMoTpeHHbIH

NPHHIHKN NOJABJIEHHS] NOBTOPOB MyTeM MaHH-
NyJSIIHA Hecyllelf 4acToThl MNepefaBaeMoro
MOJy/IHPOBAaHHOTO pajiHOCHTHasla H3o6paxke-
HHS1 MOXeT ObITb peaji30BaH C IOMOILBIO
BBEJICHHS] MaHHMYJATOpPA YaCTOThl B MOY.JIfl-
TOp nepenaTydka (o6blYHO paboTaloliero Ha
MOHH>KEHHOH NPOMBIILIJIEHHOH 4acToTe) HIH B
reTepofiiH €ro npeoGpa3oBaTesisi YacCTOThHL
Ilpumep Takoro ycTpoficTBa MoKasaH Ha cxe-
Me, U300pakeHHO# Ha pHuc. 7, a. B ue#t nas
(hopMHUPOBaHHUSI YACTOT HCIOJb30BAH H3BECT-
HbIH npHeM BhbijileeHHsi H3 AM-koneGaHus
CHrHa/I0B GOKOBBEIX YaCTOT MOCPEACTBOM JIBYX
6anaHcHBIX MopyJasitopoB I W 2 ¢ opToro-
Haibubive BU uw HY curnanamu. Optoro-
HaJIbHOCTh MEPBbIX JOCTHraeTcst ¢ MOMOLIBIO
¢asoBpauiatens @, cospawowero casur ¢as
/2 Ha 4acToTax o H oz (BO BTOPOM
BapHaHTe ®Wo2 OTCYTCTBYET).
Mopnyaupyromumy ciyxat yactotel F, 3F,
5F u TF, nony4aembie B yMHOXHTENSIX 4aCTO-
Tel. CHrHAJ/IB 3THX YacTOT MOJAIOTCs HAa BXO-
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Abl MOAyJasiTOpoB yepe3-HY ¢dasospamarenn
Ha 71/2 @Dy,..., P, MOLyJHPYIOLHE CHTHAJBI
NOoAalOTCs uYepe3 BoceMb nap KJoued K ...
Ks, BKIOUaeMBIX [0OYEPEJHO B MOMEHTHI
nepeaayd racsiliiX HMIYJIbCOB (OLHOHMEH-
Hble KJ/IOUH 3aMBbIKaIOTCSl OJHOBPEMEHHO).
[Ipu cpabGaTniBaHuM Nap HEUETHBIX KJ0YeH
K\, Ks,... BBUIEJNSIOTCSI CHTHAJbl HHXHHX
60KOBBIX (H6) uwacTOT, YeTHBHIX KJjouel —
BepxHHx OGokoBbiX (B6). B nepsom ciyuae
NPOHUCXOAHT B3aHMHAs! KOMIEHCALHs NMePBbIX
BO BTOPOM CJyuyae — BTOPBIX.

[Tpouecc koMneHcauUK HIIOCTPUPYET BeK-
TOpHas [uarpaMma I[IpeiCTaBJieHHasl Ha
puc. 7, 6. Kioun 3aMBIKAIOTCSI B MOMEHTHI
nepcfaud racsiliiX HMIYJbCOB H OCYILECTB-
JIAIOT MAHUMYJSLHIO OLHOBPEMEHHO B JBYX
nakeTax HeCylHX yactoT (puc. 7, 8). OmHo-
BpeMeHKEbIM cpabaTbiBaHHEM [BYX Map KJio-
dell MOXHO o6ecrneunTb U COBMECTHYIO mepe-
nauy HyKHbIX nap yactor. Cleayer OTMEeTHTb,
UYTO HeOOXOJHMMAas HO“MHHAJbHAs 4acTOTa He-
MOJYJIHPOBAHHOH  HecyuleH u306pakKeHHs
(c ypoBHeM 7—9°;, OTHOCHTEJIbHO MaKCH-

MaJlbHOT'0) B TeJlenpHeMHHKE CHTHAJOB 3BY-
KOBOTO COMpPOBOXJEHHS] 06pa3yercsi NyTeM
pa36a/laHCHPOBKH OJHOTO H3 MOJYJSTOPOB;
BO3HHKaloIlash Ha H306paXKeHHH NoMexa Kom-
neHcHpyeTcsl (pa3oHHBepCHEeH.

Ha puc. 7, a nokasaHo, Kak BKJIOYHTb
OMNHCAHHOE YCTPOHCTBO MOJaBTeHHS] MOBTOPOB
B-IB nepenartuHk.

3akawueHHne H3joxenHbiii NpUHLHN
NoaBJieHHsi MOBTOPOB HM300pa)KeHHsi H ero
peasH3aiys NO3BOJISIOT PEUIHTh BECbMA BaXK-
Hylo aas TB Bewauus npoGiemy 3amHThi
3()HPHOro KaHaJa CBA3H OT BO3IEHCTBHSA 3XO-
CHTHAJIOB, YTO NO3BOJAHMT CHH3}Tb AXMOTAX
BOKPYT CHCTeM KabeJsibHOro tejesunenusi. Jlas
peajH3alHH CHCTEMBI MOJaBJieHHsi TpebyloT-
A He3HauyHTeJibHble TEXHMYECKHEe CPeAcTBa,
JIOyKOMILIEKTYIoI e pAeficTByiomne TB pa-
auonepeaTyMku.  MoJepHu3auus  MoXeT
6biTh ocyliecTBleHa Ge3 nepepniBa paGoThi
nepepaowux cpepcrs. Baxko, uto npendo-
XEHHasl CHCTEMA MNOJHOCTbI0 COOTBETCTBYET
cTaHpapTaM H He TpeGyeT MX yIKECTOYEHHS,
B TO K€ BPEMsi OHAa NO3BOJAET CHHM3HThb

Tpe6osanusi Kk TB nepeparturkam, oTkasarb-
Csi OT MOILHBIX AHTEHHbIX LHMPKYJSITOPOB H
HHBIX 3XONOIJIOTHTEJNbHBLIX YCTPOHCTB, CHH-
3UTb TPeGOBAHHSA K MNPHEMHBIM AHTEHHAM
H T I
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ONTHMAJIbHOE PACNPENEJIEHUE YACTOT B I'PYINE

AJUOJIMHUNA

A. A. batenkos, B. Il. Moctiowkes, C. M. TpeTbsikoB

H3BectHo, uTo addekTHBHOCTD
DYHKUHOHHPOBAHHS PAHOLEHTPA B
3HAYHTEJbHOH CTENEHH 3aBHCHT OT TOro
KaKHM 00pa3oM MCMOJib3yeTCsi ero YacToTHbIf
pecypc [1, 2]. Ceroana npumensiior asa
€1oco6a HCNoJb30BAHHSI YACTOTHOrO
pecypca — AEUEHTPAJH30BaHHbIH,

KOrja 3a pajHOJHHKSIMH 3aKPenJsiioTcs
HECKOJIbKO 4acTOT, a ynpasjieHHe
OCYLLECTBJSIETCSE B Ka)KAOH PaaHOIHHHH
pasjiesibHO ¥ HE3ABHCHMO APYr OT Apyra,

H LeHTPAJIHU3OBAHHBIA, KOrZAa 4aCTOTHI

32 PaMOJHHUAMH He 3aKpPemfioTCs

H cocTasJjsieTcsi pecypc o6Guiero
NnoJib30BaHHs.

3apaun LEeHTPaNM30BAHHOIO pacrnpeneseHus
4acTOTHOrO pecypca paccMaTpHBAJIHCH

8 [3, 4, 5]. OnHako noka Ha pajHOLEHTPax
Hapsily C UEHTPAJIM30BAHHBIM
HCM0/Ib30BAHHEM YACTOTHOIO pecypca
NPUMEHsieTCA H JeHeHTPaJH30BaHHOe,

B CBSI3H C 4eM BO3HHKaeT HEOGXOAHMOCTb
pelleHns 3aa4H ONTHMAJbLHOrO
pacnpejieieHHsi YacTOT B 3TOM cJjy4ae.

Mocranoska 3apaun. [lycte Ha panwo-
HeHTp, OO6CAyXKHBAIWHH N  ONHOPOLHBIX
paaHoJIHHUH, BbleeHO M pa3iHyHbIX YacToT.
TpebGyercs1 pacnpene/iMTbh yKasaHHbIH 4acToT-
HbIH pecypc Mexay paaHOJUHHSIMH Tak,
4yToGBl TNpH BBIIEJIEHHH j-fi vacToThi (j=

=1,M) wua i-o panuonunmio (i=1, N)
HaJIeXKHOCTb CBsI3H B HEH COCTABISNA Pesij.
Bhinenenue B i-10 panHonuHuio M pasHo-
POILHBIX 4YacTOT IMO3BONSIET OGeCneulTb KHa-
HeXHOCTb CBSI3H p.,; (M)=1—1M",(1—
— pesij)®l. Tpebyercst HaiiTH Takoii BaphaHT
pacnpenenenuss M yacror mexny N pamuo-
JIAHHUSIMH, TIPH KOTOPOM HAaJeXXHOCTb CBSI3H
B PajHOJHHHH, HaXolsleHCss B HAHXYILIHX
YC/IOBHSIX, OKaXeTCAd MAaKCHMAaJbHOH, JiH-
60 — uTO TOXE CaMoe — OKAXYTCS MHHH-
MaJIbHBIMH NOTEPH HaJeXKHOCTH.

O6Go3nauum uepe3 |x;| maTtpuuy (mnam)
pacnpenenenust 4actor Kaxabii sjgemeHT
3TOH MAaTpHUbl ONpenensieTcss CiaeayiowHiM
obpasom:

1, ecau J-f1 4acTtoTa 3akpenysercsa

Xij=1{ 3a [-d pajHONHHHeH,

0, B MPOTHBHOM CJlyuae.
MaremaTHuecku 3apada  ¢opMmyaupyercs
Tak: M3 MHOXecTBa {x} Tpe6Gyercsi HaHTH

maTpully —pacnpefeieHuss uactor X'=

= ||lx;jll . m» TIPH KOTOpOIi:
F(X%)=max O, (1—pe, i,-)""»r?i}n, )
t x
(2)

ecnu x;=0 nau 1,

NVM<
I M=

-

=M, 3)

N

Z x,—,=l; V,'=1,M4

= “)
Pewmenune 3apaur (1) — (4) paBHOCHJIb-

HO HaxoxkaeHuto matpuubl X', AJsi KOTOpOi

M
?'(X“)= min[.lei,»x;,-
i =

makx,
]
)
NpU OrpaHUYEHHUAX
x,-,—=0 HWJIH ], (6)
N M
2 X =M, @)
i=1j=1
N [
2 xi=1; V;=1,M, 8)

rue

Cij= —In (1 —pesj). 9)

Pewenne 3apaun (5) — (8) 3akiiouaercs
B cnenyiowem. Ecnn uckitouuts (8), To no-
ayuum 3apaudy (5) — (7) ¢ ociiaGieHHBIMH
OrpaHHYeHHsIMH, KOTOpasi peLiaeTcsi Me-
TOIOM AMHAMHYeCKOro NporpaMMHpOBaHHS.
[MonyueHHoe B ero pesynbraTe pelieHHe
MOXKHO HCIOJIb30BAaThL B KauyecTBe HCXOAHO-
ro njaaHa (HMCXOLHOro y3jla jepeBa pelle-
HHH) NPH OpPraHu3al{H ero MOHCKa MeTo-
oM BeTBeH W rpanuu [6, 7].
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[pu nocTpoeHun JepeBd peEIIEHHH 1O
JIaHHOMY aJroputMy st 3afaun (5) — (8)
Heo6XomuMO c(hOPMHPOBATh ABd Mpolecca —
BeTBJIEHHE M TMOJyYyeHHe BEepXHHX TIpaHHLL.

Bersnenne. Ecin B HekoTopoll Bep-
wuHe ¢ pewenue 3agauu  (5) — (7) He
ynoBjeTBopsieT yciosuio (8), To 3TO O3Ha-
yaeT, YyTo Mo KpaHHeH Mepe B OIIHOM crosibie
MaTpHLbI ||x|l'N'M CONEPIKHUTCA He MeHee
aByx enuuuy. Orpauuuenue (8) sToro He
nonyckaer. [lostomy B [aHHOM BepliHHe
OCYlIeCTB/IsieM BETBJIEHHE PacCMOTPEHHOM
noa3ajgauu Ha k' HemepeceKalomHXcs TMOA-
MHOXecTB  (moasamau), rme k' — umcio
€MHHIl B TexX CToqbuax MaTpHubl, Trle
k'>=2. 3To npuBOAMT K HEOGXOZMMOCTH
pewiennst k' mopzamauy Ttuna (5) — (7).
B Ka10H M3 HHUX BBEIEHO [OMNOJHHTENb-

HO€ OrpaHHyeHHe
Cip=— o0

(10)

st Tex [ U p (CTPOK M CTOJIGLOB) B MaTpH-

ue |lxijllly p» AR KoTOPEIX xf ,=1 m
N

oY

}a xip>l.

i=1

Ecau pemenne 3anauu (5) — (7) c orpa-
nuuenuem (10) ynosiersopsier yciosHio (8),
TO JIaHHOE pellleHHe AonycTHMOo ans (5) — (8)
U [OPUHAMAeTcsl B KayecTBe HOBOH (Te-
Kylled) HH)XHEH TPAHHIBl, €C/H OHA He HH-
2Ke TIpe/iblAyLLeH HHXKHeH TrpaHuIlbl.

[TlonyueHne BepXHHX TpaHHUL
NPOMCXOAMT B pe3y/bTaTe pelleHHd noa-
3aay B COOTBETCTBYIOLIHX BEpILIHHAX C IO-
MOILbIO MeTONa JHHAMHUYECKOro NpOrpaMMu-
poBauusi. OCHOBHOe ypaBHEHHe JHHaMHue-
CKOro nporpamMmupoBaHusi [6]

M
[AS)= max{min [, (Si— Zl i),
X, 1=
max Cxi) 1}

(1)

M

_lei,gsi—N+i; F=Iy(Sn)

= M
In(Sy=max(Cyxyli 2 xy<Sw (12)

rne N—i+1<Si<M—i+1; Vi=I,N,
C — BekTOp 0Gpas30BaHHbIH i-ii  CTPOKOH
marpuubl || Cijlly m; % — BexTOp, 00Opaso-
BaHHBII {-# cTpoko# Matpuubl || Xilly s
Xij — j-i KOMIIOHeHTa BekTopa X; Si—
4HCJA0 YacToT, MOJJIeXalluX - pacnpejene-
HHIO Ha i-M ware. HalineHHoe B pesyJabrare
pelleHusi ypaBHEHHsi 3HaueHHe  UeJeBOH
(YHKUMH Ha3oBeM BepXHeH rpaHuued LIS
3zanauu (5) — (7)

C uelbio COKpalleHHsl BbIUHCIHTENbHBIX
onepauui 11e71eco06pa3HO  HCKJ/IOUHTL He-
[ePCIeKTHBHYIO BEPLIHHY Ha 6ojiee paHHHX
warax ajropuTma BeTBeH H rpanuu. Jlas

3TOr0 Npe[BapHTe]bHO HAXOAAT HauajbHOe
pewenne 3agaun (5) — (8) ¢ mnomoibio
HEKOTOPOH 3BPHUCTHUECKOH TNpOUeAypbl H
BBIUMCJISIIOT  LI€I€BYI0 (YHKIHIO, BeJIHUHHA
KOTOpOH GyJeT HCXONHOH HHXKHEH rpaHHLei.
Bepiinnbl, A5 KOTOPHIX BEpXHfsl IpaHHUa
OKasLIBAETCS  MEHblile HHXKHeH  Tekyleh
rpaHuibl, M3 JAajbHeHLIero pacCMOTPEHHSs!
HCKJIIOUAIOTCS, BETBJIEHHE H3 HHX He MPOH3-
BOIUTCS

OnMH M3 BapuaHTOB IBPUCTHYECKOrO al-
rOpUTMa HAXOXKIEHHS HeXYIIEero peLieHHst
sanaud (5) — (8) MOXHO mNpeacTaBUTb B
Bule anropurma A:

1) Ha wuyaesom uare (/=0) npous-
pecti N HasHaueHHH uaCTOT, HayuHas C
nepBoil paguosnuuun, npu yenosun Cy =Gy,
Vi=1,M, i=1,N, YUMTBHIBAS,, 4YTO KaX-
Jlasi 4actora MOXeT ObITb Ha3HaueHa TOJb-
KO Ha OHY PalMONHHHIO, T. €. a7 P25~
.5 jis=...jy (j, — o3Hauaer 3akpernie-
HHe j-fi 4acToThl 3a [-H panHOJHHKEH),

2) TNpPHCBOHTb TeKylleMy KaueCTBY CBsi3H
B -t pamuonuHuu 3Hauenne Ci=Cj;;

i=li.ﬁ;

3) .ma nocaenyouux warax (I=I1+1)
BBIMOJIHUTL NYHKTH 4= 6;

4) HalTH paAMONMHHIO [, IJsi KOTOpO#H
Ci<Ch Vi=1,N;

5) HasHauuTb pPaLHONHHUH [ JIONOJIHH-
TesbHYI0 yacToTy R; mpu yciosuu Cp, = Cji
j=1,M; kis=al#pi. =EN T, 1. e kax
Jasi 4acTora MOXKeT OblTh HasHaueHa TOllb-
KO B OIHY PalKOJHHHIO;

6) C1=C;+Clk['

7) npoBepuTb ycloBue: [=M—N, eciu
«fa» — nepedTH K M. 8, «HeT» — K M. 3;

8) coCTaBHTb MAaTPHLY 3IBPHCTHUECKOTO
Ha3HaueHHs1 4acToT ||xi|ly p W ONpeneuTb
MCXONHYI0 HWXKHIOIO rpanuny V’=min Cj
V'=min C; Vi=1,N.

AJIrOpUTM ONTHMAJ/BLHOTO pacnpeieeHust
4acTOT MOXKHO TpPeNCTaBHTb B BHJE:

1) u3 saemeHtoB Matpuubl |pes ijlly, m
nocrpouts Matpuuy ||Cijlly p ¢ yuetom (9);

2) ¢ nOMOWBIO 3BPHCTHUECKOrO aJro-
putma (A) HalTH Hexyauiee pelLIeHHE
[lxijlly g ¥ TeKylLlyl0 HHXKHIOO TpaHHIy
Vi=V,

3) cocTaBUTb aKTHBHYIO 3alauy M3 HCXOJ-
HoH 3apmaud (5) — (7), HCKJIIOUHMB OrpaHu-
YEHHS;

4) pewnTb AaKTHBHYIO 3ajady MeTOJ0M
JINHAMHYECKOro NporpaMMHPOBaHHSA;

5) copmupoBaTb k; MoCJAEAyIOLWHX MOA-
3ajady; o

6) V=1, k' — MeTonOM JNUHAMHYECKOrO
NpOrpaMMHpOBaHUSl PElUNTb MOM3a/ayy, Bbl-
YHCJIHTh 3HAUYEHHS LeJIeBOH (YHKUHH, NPH-
HSITb HX B KauecTBe BepxHell rpanuus Vi;

7) nposeputb ycioBue Vi<V, ecau
«la» — nepedtd K n. 8, «Her» — K n. 10;

8) mepeiTH K MyHKTY 6;

9) mnpoBepUTh YCJOBHE: pelleHHe 3aja-
yd [ YyIOBJETBOpSIET OrpaHuueHdio (8);
«na» — nepedtd K m. 12, «uer» — k n 10;

10) ocTtaBuUTb y3es i BO MHOXECTBe 3a-
a4, MOAJIeXKAIHUX pPelleHHIO;

I1) nepeiitn K nyHkty 6;

12) NpUCBOMTbL TeKyllleil HHXKHeH TIpaHH-
ue pewenue Vi . (nyuuee Tekyuee perue-
nne x Yy m);

13) HMCK/JIOYHTb M3 JajbHEHLIEro pac-
CMOTpEHHsI 33aJayd Te pelleHHsl, Y KOTOpbIX
Ve<Vi res

14) nepeiiti K MyHKTY 6;

15) mpoBepuTh Hanuuue 3anad, s Ko-
TopBIX ViV, e; €CIH  <@» — MepeHTH
K n. 18, «uer» — Kk m. 16;

16) BHI6paTh 3amavy, IS KOTOPOH He
BHITNIOJIHSAETCA yCJIOBHE M. 15, u mpuHsTh ee
B KauecTBE AaKTHBHOH 3ajauM;

17) nepeliTH K MyHKTY 4;

18) mnosyueHHOe Jyuulee TeKyllee perie-
HHE NpPHHSITb 32 ONTHMaJbHbIH MuaH pacrnpe-
JleJieHHs] 4acToT.

TpeasioKeHHbIH aNrOPHTM  ONTUMAJIBHO-
ro pacnpejiejieHHsi 4acToT B rpynne pajaHo-
JIMHHA NPH OPraHM3auMH TOMCKA METO/OM
BeTBEH M rpaHul B rayOMHY Aepesa noa-
3ajau peaausosan Ha n3bike ®OPTPAH.
Pewenue 3ajauM JJsi PasiM4HBIX HCXOA-
HbIX JAHHBIX M0Ka3ajo, 4TO MOJly4YeHHble
3HaueHus ueseBoid GYHKuHM B cayuae
HCMOJNb30OBAHMS JIAHHOrO AJropuTMa 3Ha-
YHTEJbHO MPEBOCXOAAT BEJHUYHMHBI, MoJjyvae-
Mbie BPHCTHYECKHM MyTeM.
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Wesyos 3. A., Benkun M. E. ®OTO-
NPUEMHBIE YCTPOMUCTBA BOJIOKOHHO-
ONTUYECKMX CUCTEM NEPEQAYMU.— M.:
Paguo u cease, 1992.— 224 c., 1500 aks.

PaccmaTtpuBaloTcsi OCHOBHbie NapameTpsbl
M CTPYKTYpbi (POTONPHEMHBIX YCTPOMCTB
(DY), UCKarKeHUs CUrHanos, LIYMbl 3ne-
meHTOB DMY — oroamoanos, GunonspHsix
M noneebix TPaH3ucTOopoB. WUanaratorcs Bo-
NPOChbI TEOPETHUUECKOrO OrpaHUueHUs Mopo-
rosbix csoncte MY, npoekTuposaHus Bxoa-

HbIX KaCKafloB MpeABapUTENIbHbIX yCunuTe-
neit, NpUMEHEHMs MNPOTHBOLIYMOBOH KOp-
pexuun, uamepenus napamerpos ®OrY.
[ns uHXEHepHO-TEXHWUECKUX pPaboTHu-
KOB, 3aHaThiX paspabortkon u 3kcnnyata-
uueil BONOKOHHO-ONTUUECKMX NUHUM CBA3M.
MoxeTt 6biTh nonesHa CTYAEHTaM BY3OB.
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YACTOTHO-®A30BbIU JETEKTOP OJid YCTPOUCTB
BOCCTAHOBJIEHUS HECYLLEHW B LUH®POBbBIX

CUCTEMAX PAJUHOCBSA3H

A. H. bopmuncknii, Il. . KanayHoB

TNpu cospanuu cuctem BocctaHossenuss Hecyuieii (CBH) nmas
uudposbix panuopeneitnbix cuctem CBY puanasoHa Bo3HMKaeT
NPOTHBOPEYHE MEXAY CTPeMJeHHEM K JOCTHXKEHHI0 HeGOoJbLIoro
ypoBHsi (a30BOro JIKHTTEPAa M HEOOXOAHMMOCTbIO 0GeCneyHTh
Bbicokoe Obictponeiicteue CBH u wupokyio nosocy saxsara

3THX yctpoiicts [1].

MpenpyoxeHHbill aBropamu npocTod cnoco6 npeoGpa3oBaHHs
u3asectHoro ¢asosoro auckpumunatopa aiss CBH B
4acToTHO-(a30Bbiii MO3BOJsiET CYHIECTBEHHO MOBBICHTH
6pictponeiicteie CBH u pacuimputs ee mnojocy 3axBaTa, COXPaHMB
maJibiii ypoBeHb (ha3oBoro mxkuTTepa. K nocrouncrsam

JNLaHHOTO YaCTOTHO-()a30BOro JAeTeKTOPa OTHOCHTCSI ero
HEUYBCTBHTEJIBHOCTb K H3MEHEHHIO YPOBHSI MPHHHMAEMOro CHrHaJja.
B nyGaukyemoii craTbe aHAJM3MPYIOTCSH XaPAKTEPHUCTHKH 3TOro
YCTPOHCTBA M MPOH3BOAMTCS MX CpaBHEHME C XapPaKTePHCTHKAMM
AHAJOrHYHbIX CHCTEM.

OcHoBHbie nogoxenus. Ilpexje uyeM rnpucTynuTb K paccMoTpe-
HHIO paboThl JeTeKTopa, KPaTKO OCTAaHOBHMCS Ha NpuHHUHNe [l]
NpPHJAAHHST YaCTOTHBIX CBOHCTB (a3oBbiM Jetektopam (PJI1). Ero
CyTb COCTOHT B TOM, 4YTO K BhIXomy oObiyHoro PJI moakmouaer-
¢s1 yCTpPOHCTBO BbIGOPKH — XpaHeHust (YBX), koTopoe mnpu Masbix
($a30BbIX OWHOKaX OTHOCHTEJNbHO TOUKH YCTOHYHBOTO paBHOBECHS
noBTOpsieT HanpsikeHHe ¢ Beixoga PJI, a npu GoJablikx — nepe-
XONHT B PpeXHM 3aloMHHaHHsA. BcaencTBHe 3Toro HamnpsiKeHue
Ha Bbixoge YBX npuo6peraer NOCTOSIHHYIO — COCTaBJISIOLLYIO,
3HaK KOTOPOH CoBMajaeT CO 3HAKOM YaCTOTHOH pacCCTPOHKH.

CkasaHHoe HJIIOCTPHPYeT puc. |, Ha KOTopoM JMJist CJyuasi
Pa3soOMKHYTOH nNeT/iH (pa30BOH CHHXPOHH3AUHM TNOKA3aHbl 3MIOPHI
HanpsKeHHsi Ha BBIXOJle MCXOAHOTO (IUTPHXOBasi JIHHHSI) H MO-
JUGHIHPOBAHHOTO (HempepbIBHAsi JIHHHS) JeTeKTOPOB MpPH MoJio-
KuTeNbHOH (puc. 1,a) W orpuuaTtesbHOH (pHuc. 1, 6) YaCTOTHBIX
paccTpoHKax.

Hasi oueHku Toro, HaxomuTcsi Ju (a3oBasi oWwHOKa B6IHIK
TOYKM YCTOHYMBOrO paBHOBecHsi, B [l] mpeanioxxeHo cpaBHHBaTh
aMIVIHTYAbl CHTHAJOB B KBAaAPATYPHBIX BETBSIX NpueMa ¢ (HKCH-
pPOBaHHBIMH MoporaMu. EciM KBagpaTypHble MPOEKUHH NPHHHMae-
MOro BeKTOopa IpeBbIIAIOT MOPOr, TO CYHTAeTCs, UTO CHCTeMa
HaxoluTCsi BOJH3H TOYKH YCTOHUHBOTO DaBHOBECHSI, H HampsiKeHHe
Ha Bbixoge YBX nosrtopsier curHan ¢ Buixona ®II. B nporus-
HOM ciyuyae ¢a3oBasi omHGKa cuutaeTcst Gonbumiod u YBX nepe-
BOJIUTCA B PeXHM 3alOMHHaHHs (CM. pHC. 2).

SlcHo, uTo paGoTa OMHCAHHOTO YCTPOHCTBA B 3HAUMTEJLHOM
CTeMeHH OIpe/eNifieTCsi YPOBHeM CHTHa/la B KBaJApaTyPHbIX KaHa-
JlaX, KOTOPBIH OINpefieNisfieTCsl WX CHMMeTPHedl H TOYHOCTbIO palo-
Tl cuctembl APY. CHMMeTpuM MOXHO HOCTHYb [MyTeM COOTBET-
CTBYIOILLeH perylupOBKH amnmnapatypbl NDH ee H3roToBJeHuH. UTo
Kacaercsi cucteMbl APY, To u3-3a OrpaHHYEHHOCTH ee ObiCTpojedi-
CTBHSI PH Ka)XX[IOM BXOXXIE€HHH MPHEMHOro YCTPOHCTBA B CHHXPO-
HHM3M yDOBHM CHTHAJIOB B KBaJpaTypPHBIX KaHaJax OyayT OTJIH-
4aThCsl OT HOMMHAJBHOTO 3HAYeHHsl, 4TO OCJOXKHHT 3aXBaT YacCTo-
tot B CBH.

Kpome 3Toro, 3aBucuMmocTb omnucaHHoro B [l] ycTpoiictBa oT
AMIIATYIbl CHPHAJIOB MPENsTCTBYeT HCIONb30BaHHIO MOMOGHBIX aliro-
PUTMOB B MOJIHOCTBIO ULU(POBLIX [AeMOJyJsiTopax, B KOTOPBIX MO
OJHUM K TeM 2Ke oTcueTaM (OPMHUPYIOTCS OLEHKH pPas3jiMYHbIX
napaMeTPoB NMPHHHMaeMOro CHrHadja.

Jlasi npeonoJieHusi HaHHBIX HENOCTATKOB NpelJaraercsi BOCIOJb-
30BaTbcsi TeM (DakToM, UYTO MTHOBEHHasi 4aCTOTHasi PpacCTpokika
A® XapaKTepu3dyeTCsi CKOPOCTbIO H3MeHeHHsl (a30BOH OWHOKH ¢,
U3Mepsisi KOTOPYIO 33 HEKOTOPbIl MaJibli NPOMEXYTOK BpeMeHH,
Hanpumep, 3a TakToBblii uuTepBan [ (npu T<1/Aw) MOXHO
OLIEHHTb MT'HOBEHHYIO 4aCTOTHYIO PacCTPOHKY H ee 3HaK:

Aor= (e —qs—1)/T, (1)
raie @ — orcyer (a3oBodi OIHOKH B MomeHT (=RkT. [lpuuem
MOXKHO YCJ/JOBHTbCSI, 4YTO €CJM OLEHKa MTHOBEHHOH YaCTOTHOMH
paccTpoiiku A® Mo abCOJIOTHOH BeJHYMHE He MpeBbIINAeT OfNpe-
JefieHHoro nopora [1, To cyuraercsi, 4To B CHCTEMe IOJJIEPKH-
BAeTCS CHHXPOHM3M mno uactore Eciu xe |Aog|>II, To oH
oTcyTcTByeT. Mcnosbayss 3TOT KpHTepHH A/t yNpaBJieHHS] PeXH-
moMm YBX, noxakiioueHHoro K Bbixogy @], NMonyuyuMm cienyiouiui
aJITOPHTM:

Ur=(1—2)er+2U; 1, (2)
rie
y— { 0, ecnn |ep— Up— | <11,
1, B NPOTHBHOM cJlyuae,
e,. U, — cooTBercTBeHHO BbiXxOOHble HampsiKenust PII u YBX Ha

k-m TakTOBOM MHTepBaJse. Briparkenue (2) rokasbiBaeT, YTO aMILJIH-
Tyla NPHHHMAaeMOro CHTHalla HeNOCPeJCTBEHHO He HCIOJb3yeTCsl B
pa6ote netekropa. Takum o6pa3oM ynaeTcsi H3GaBHTbCSI OT OCHOB-
HOTO HejocTaTka yctpoiictBa [l] W mosyuuTh cHcTeMy, pabota
KOTOpOH He 3aBMCHT oT pabotei APY. 3ra cuctema Moxer
OBITb COCTABHOH 4YacTbhi0 MOJHOCTbI0O UH(POBOro HeMoAy/sTOpa,
B KOTOPOM 110 TeM e OTCYeTaM BXOJHOTo CHrHalla, 4To W IJsi
CBH, ocyuecTBasieTcsi MoACTpoiKa TAKTOBOTO reHepaTopa M Kosd-
(HUMEeHTa yCHJIeHHS] PaJHOTPaKTa.

CrnepyeT OTMETHTb, YTO AJISI pealiu3alud B o6LiEeM Bule aJiro-
putma (2) Heo6xomum PJ] ¢ JHHEHAHOH 3aBHCHMOCTBHIO BBIXOJ-
HOTO HanpskeHust oT (a3oBoi oOIIMOKH, HeuyBCTBHTEJbHBIH K
yPOBHIO NpuHHHMaeMoro curHana Takoih ®J1 mas cucrem ¢ M-no-
3ulinoHHOH KAM MOXKHO NOCTPOHTb MO AITOPHTMY

e, = arctg (11 /Qs)— arctg (ax / by), (3)

rae I ¥ Qp — oTCueThl HANPsKEHHs] COOTBETCTBEHHO B CHH(]a3-
HOM H KBaJpaTypHOM KaHajlaXx B MOMEHT IDHHATHSI pelleHHs,
ar U br — OLEHKH 3Ha4YeHHH CHMBOJIOB, NepeJaHHbIX B TeX XK€
kaHanax (&, by =2n—1—+/M, rae n=1,~/M). OnHO 3 NOCTOMHCTB
¢opmyael (3) — Hcnosb3oBaHHe B HeH 1St onpejefeHHs: (a3oBOH
OWKHOKH HMEHHO OTHOLUEHHSI CHTHa/oB B CHH(A3HOH H KBamparyp-
HOil BeTBsIX JeMonyasitopa. Ilostomy B ciyyae usmeHenuss [, u
Q: B V pas, 4ro NPOHCXOOUT NpPH 3aMHPAHHsIX CHTHAJA HJH
B MpOLECCe HAaYyaJpbHOTO BK/IOUEHHsI NPHEMHOro yCTPOHCTBa, 3Haue-
HHE e, He M3MEeHHTCS.

Ha puc. 3 uzobpaxkeHa BbiUHC/eHHasi ¢ noMoibio IBM nuckpu-
MHHALHOHHasi XapaktepuctHka @®JI (3) nna BapHaHTa 4YeThbipex-
nosuuuoHHoii ®M (4-KAM) Herpyano 3aMeTHTb, UTO JaHHasi Xa-
PAKTEPUCTHKA HMeeT MUI0OGPa3Hbii BHA W MNMEPHOAMYHOCTb I/2,
006yCJ/I0BJIeHHYI0 KBajpaHTHOH chMMerpuel KAM-curnana. Lltpuxo-
BOH JIMHHe#l Ha puc. 3 TNoKa3aHa xapakrtepuctka @J1 nas
4-KAM npu oTHOLIEHHWHM CHTHA//LIyM Ha Bxoje jeTektopa 10 nb,
IITPUX-TTYHKTHPHOH JIMHHEH — XapaKTepHCTHKa JeTeKTopa, MOAH(H-
UHpoBaHHOrO mo ajroput™my (2) ans [I=un/4. Takoii BwIGOp Il
MaKCHMH3HDPYyeT MPOTSKEHHOCTb JIHHEHHOro ydyaCTKa XapaKTepHCTH-
ki PJ] u cpenHee 3HaueHHe BBIXOJHOTO HaNpsKEHHs NPH 4acToT-
HOH paccTpoiike.

PucyHoK 3 TaKXe MOKa3biBaeT, YTO B BbIXOJAHOM HanpsKeHuH
YU®P]] ectb mocTOsIHHAST COCTaBJsIONLIAs, 3HAK KOTOPOH COOTBETCTBYET
3HAKy 4yaCToTHOH paccTpoiiku. ITostomy, kak u B [l1], ®J cra-
HOBUTCSl UyBCTBHTENIbHBIM K pacCTpoHke MO uacToTe, COXpaHssi
NpH ee OTCYTCTBHH NMpPOYHe CBOHCTBA.

Ha puc. 4 mpexncrtasiieHa xapaKTepHCTHKA apkraHredcHoro @ /L
anst 16-KAM, nodsiyuennast Ge3 ydera BJIMSIHUSI TeMJIOBOTO LiyMa
CarenyeT OTMETHTb, YTO OHAa HMeeT TOUKY JIOXKHOTO 3axBaTa IIpH
¢=22.5° u36aBUTbCSI OT KOTOPOHl MOXHO pas3JIHYHBIMH Ccrocoba-
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MM, Hanpumep, HcnoJb3ys B pabote PJI ToJbKO AMaroHalibHbie
TOUKH MPOCTPAHCTBA CHTHAJIOB, YTO COOTBETCTBYET YCJOBHIO |@p| =
= |b,|. Ecin ke nanHoe YCJIOBHE He BHIMOJIHSETCS, TO HamnpsiKe-
HHe Ha Bhixofie PJ] coxpaHsieTcsi MPEXHUM:

ek={ arctg (1,/Q,)—arc tg (a,/by), npu |a,|=16,], (1)
€, . BO BCEX IPVFHUX CJyuasix.

Xapakrepuctuka P ansi 16-KAM  ucrnoJib3yioniero Tonbko nxaro-
HaJbHBI€ TOYKH, TMOKaszaHa Ha puc. 4 mTpuxoBoii nuHued He-
TPYyAHO 3aMeTHTb, 4To Takoi @PJI He uMeeT TOueKk JIOXKHOroO 3a-
XBaTa.

AHajiu3 4acToTHbIX cBOWMCTB. [I/If OLEHKH 4YaCTOTHBIX CBONCTB
npepyioxkenHoro Y®Jl npumMeHHM MNOJyuyeHHYIO MyTeM MoJe/HpoBa-
HUsl Ha DBM 3aBuCHMOCTb CpelHErO HANPSXKEHHS] HA €ro BBIXOJeE
E oT MrHOBeHHOH 4acTOTHOM pacctpoiiku AfT B pa3soMKHyTOH
CBH u cpaBHuM 3Ty paccTpoiiky ¢ mnpuBeseHHodi B [3]. Ha
puc. 5 uzobpaxena 3asicumocts E (AfT) past 4-KAM npu [1=mn/4.
Kak Bumno, 3uaku E(AfT) u AfT cOBNajaior, 4TO JOKA3LIBAET
pabotocnocobHocTh paccmaTpuBaemoro UDJI. M3 pucynka Takxke
cllefiyeT, 4YTO Juanas3oH NpaBujibHON pa6oTel UYPJI] orpaHunueH
BeNMUHUHOR AfyacT =0,125, o6ycioBiieHHOM, Kak nokasaio B [1],
KBaJlpaHTHOH CHMMeTpHell curHana. 15 cpaBHeHusi Ha puc. 5 WTpH-
XOBO# JMHHell Noka3aHa 3aBucHmocTb E(AfT), monyuennas B [1].
CoBeplIeHHO OY€BUAHO, uTo MNpemjoxeHuoii YDl mo wmwuprne nua-
nasoHa NpaBHJbHOH paboThl He ycTymaeT npeictaBieHHomy B [1].

OueHHM, JOCTaTOUEH JIH [Jsi NPAKTHUECKUX 1le1ell yKasaHHBIH
Bbille pabGound auanasol uacror UPJI. Ilyctb yacrora Hecyuied —
6 ITu, ckopocts nepemaun — 140 M6uT/C, BHI MOLyJSLHH —

16-KAM, T=30 Hc. B Ttakom ciyuyae Afyae COCTaBHT OKOJIO
4 MI'y, uTo COOTBETCTBYeT OTHOCHTEJIbHOH pAaCCTPOHKe OKOJOo
1073 Tak Kak HeCTaGMJLHOCTb HeCylleidl B COBDEMEHHBIX CHCTe-

mMax pandocssisi CBU puanasosa He nosKHa npeBwimath 1077
To nauanasoH 3axBata 4actotel B CBH c¢ mnpennoxennnim U]
C 34MacoMm MnpeBblliaeT TpebyeMblii.

CpaBuuTebHbiii aHanu3 ObicTponeiicTBusi. CpaBHHM GbiCTpOJeki-
CTBHe OMHCaHHOro Bple PJI ¢ XapaKTepUCTHKAMH aHAJIOTHYHBIX
yCTPOHCTB. [lnisi 3Toro nmpumeHnM MeToA Moje/upoBanusi Ha DBM
[2] nuuamuku paGorei CBH u pesyabrath [1, 2].

Bocnosibsyemcsi asnroputmom mojesupoBadust [2], a Afst nodyue-
HHSl CONOCTaBHMBIX Pe3yJIbTaTOB MPUMEM Te XKe NapaMeTpbl MeTJH
CBH, uto u B [l]: HOpPMHpOBaHHasi IIMpHHA WIYMOBOH MOJOCHI

0
? Vi 4 3
1 1 I 1 -0025 2 1 1 1 1 1 1 1 1 L
4,025 0,05 0075 0,1 0,25 AFT 0 2000 4000 6000 8000 10000 k
Puc. 5 Puc 7

netiin W, 7—=0,008, kospuuuent memndpupoanuss £=0,7, HOpMH-
poBaHHas kpytH3Ha ['YH KT=145 B/(pan/c). Tun nerjseBoro
$HIbTPa — NPONOPLHOHANLHO-UHTET PUPYIOLLHH.

Pe3ynbTaTel MojesiMpoBaHusi TpoueccoB 3axpaTa mnpu 4-KAM
u 16-KAM npuBesennl cooTBeTCTBeHHO Ha puc. 6 u 7. Ha 3Tux
pucynkax Kpusble [ B3stol u3 [2] anss CBH ¢ ®JI, a kpusbie 2
nonyuedsl s CBH ¢ U®Jl Kpusble 3 u 4 mnoayueHbl AJisi
CBH ¢ onucaHHbIMH Bbillle apKTaHreHCHBIM ®I0 u YUPJL coorBet-
cTBeHHo. HopMupoBaHHasi HauasibHasi paccTpoiika no yactore Af/ W,
st 4-KAM cocrasasier 0,1, a pass 16-KAM — 0,05. U3 puc. 6
u 7 cnaepyert, uto npumeHeHnne UPJl B CBH 3HauuTe/ibHO yMeHb-
maeT BpeMmsi 3axBata Kpome Toro, Heo6X0QHMO OTMETHTb, YTO
npu npueme curxafiop ¢ 4-KAM apkranreHcHuiit U®PJ] obecneun-
BaeT GoJbiuee ObicTpopeiicTsue, ueM YD, npexncrasnenusiit B [1],
a npu 16-KAM — Heckosnbko MeHbllee. B uenom, no 6eictpo-
JIeHCTBHIO W IUHDPHHE MOJIOCH 3axBaTa mnpentoxkenuoiit YD co-
NOCTaBUM C PaCCMOTPeHHBIM B [1].

B biBonbl. HeuyBCTBHTEILHOCTb K H3MEHEHHIO YPOBHsSI NMPHHMMae-
MOr0 CHTHaJa MOo3BOJsieT HCMNOJb30BaTh MpefJsiOXKeHHbIH B CTaThe
4acTOTHO-(a30BblH JETEKTOP B KayeCTBe COCTABHON YACTH MOJHOCTHIO
HHOPOBLIX JeMOAYJSITOPOB, B KOTOPLIX M0 OAHHM H TeM XKe OTcye-
TaM NPOM3BONATCS OUEHKH PA3JHUHBIX XAPAKTEPHCTHK CHrHaJa
(aMnIMTyABl, HAYaJbHOH ¢a3bl U T. A.).

MopeaupoBanue Ha IBM noatTBepanio, YTO MO INHHAMHYECKHM
xapakrepuctukam CBH ¢ naHHbIM JeTeKTOpoM He yCTynaer u3BecT-
HbIM paHnee.
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AHTEHHO-®UAEPHLIE YCTPOUCTBA

VK 621.397.13:629.783

ONTHUMAJIbHAS OCb BPAILLEHHWS! NPUEMHOW AHTEHHbDI

CNNYTHUKOBOTI'O TEJIEBUAEHHUA

B. B. Osuapenko, I'. Tl. CymkuH,
B. B. Cyauma

Jlasi nepecTpoiiku ocH puarpammel HanpasiaeHnnoctd (JLH)

AHTEHHB CMNYTHHKOBOIO TeJEeBHJEHHsI C OLHOro crauuoHapHoro HC3
Ha Apyroil HeoGXOAMMO MMETb NOBOPOTHOE YCTPOHCTBO C ABYMsi
OoCsiMM BPalleHHsi, 06ecrneyBaAOIHMH He3aBHCHMYI0 YCTAHOBKY
a3umyta ¥ yraa mecra ocu JLH. 31or mexanusm nossousiet

B 1Ba 3Tana HaBOAMTHL JaHHYI0 ocb Ha BbiOpannbii HC3

N0 ero W3BeCTHbLIM YIJOBbIM KoopauHatam. MoxHO, oaHako,
yNPOCTHTH YCTPOHCTBO HaBeJEHHs!, €CJH y4ecTb KOHEYHOCTh WIMPHHBI
JLH npuemuoii anTeHHbl (1°...2°); B TAKOM CJlyuyae MOXHO OCJHa0HUTD
TpeGOBaHHSI MO TOYHOCTH HABEJAEHHS H OCYILECTBJSITb €ro
NOBOPOTOM AHTEHHBI BOKPYr OHOH OCH, HAanpaBJIeHHOH NMPHMEPHO
na IMoaspuyio 3Be3ny |1, c. 57; 2, c. 73—74].

B nyGianKyemoit cTaTbe NPHBOASITCS METOAMKA BbIYMCJICHHSi TOUHBIX
yrJOBbIX KOOPAMHAT ONTHMAJbHOH OCH BPAlEHHst OJHOMOBOPOTHOM
NPHEMHON AHTEHHB! CMYTHHKOBOTO TEJIEBHIEHHSI H OLEHKA
MAaKCHMaJbHOH YrJOBOW MOrPeIiHOCTH HABEJEHHsl TAKOH aHTEHHbI
IR 3aJaHHBIX MEeCTa YCTAHOBKH NMPHEMHOH AHTEHHB

W KoopauHaT auanasoHa poaror UC3.

OcHOBHBIE reoMeTpHyYeckHe cooTHoweHus. [1ycTs (e, ez, es) — mpa-
Bblil OPTOHOPMHPOBaHHBIH 6a3HC reoCTaLHOHAPHOH CHCTEMbl KOOp-
JIMHAT, B KOTOPOM OpPT es HamnpaBlieH Ha [losisipHylo 3Be3ny, a opT e
JIeXXUT Ha MaockocTH ['puHBHUYCKOro MepuiauaHa. [lomycTum Takxke,
uto BekTOphl OA, OB, OE, OC uiyT OT JaHHOH CHCTeMbl KOOPAMHAT
cooTBeTcTBeHHO K Toukam A, B, E reocrauunoHapHoit op6uth (I'O)
¥ K Touke C yCTAHOBKH NPHEMHOH aHTEHHbl Ha MOBEPXHOCTH 3eMJH
(puc. 1). [lpennosoxumM, uto Touka A (B) OTHOCHTCS K HEKOTOPO-
My (MKCHPOBaHHOMY CHYTHHKY B 3anaXHoM (BOCTOYHOM) CeKTope
«ocmartpuBaemoro» yyactka I'O, a Touka E — nepemeHHasl.

YcaoBuMcs, UTO OPT k3, HCXONSIIMH H3 TOYkKH C, JIeXXKHT Ha OCH
BpallleHHs] AHTEHHbl W HaNpPaBJieH B CTOPOHY OT MOBEPXHOCTH 3eMJH,
all MJI0CKOCTB, NMPOXONsLlasi Yepe3 OCH BpalleHHsl H JHAarpaMMbl
HaNpaB.leHHOCTH aHTEHHbI, MepPeceKalolHecst MoJ HeKOTOPbiM (HK-
cupoBaHHbiM yriioMm y B Touke C. Ilpu HenpepbiBHOM BpalleHHH
aHTeHHbl BOKPYI OCH, OfpejlefisieMOH HanpaBJSIIOIIMM BEKTOPOM Rs,
ock JIH, 3anaBaemasi HeKOTOpLIM HarnpasJsiiolum Bekropom CF, npo-
xonuT yepes touku A u B. Torma, ecmu miockocth /1 npoxXomut
yepes Touky A. To CF=CA=0A—O0C u

y=arccos [ (ks, CA)/|CAl] (1)

B npyroMm nojoxeHud MIOCKOCTH [I, MpH KOTOPOM OHA NPOXOAHMT
yepes Touky B, HamnpasasiowiuM st och JIH (koTopyio B naiib-
HefilleM 6yleM Ha3bBaTb [MPOCTO Jy4yoM) CJHYXHT BekTop CB=
=0B—O0C, u

y=arccos [(ks, CB)/|CBI]. (2)

CpasuuBasi (1) u (2), monyyaeM ypaBHeHHe JJisi CEMEHCTBA BEKTO-
POB ks, 06ecreurBaloOLMX POXOXK IeHHe Jlyya Yepe3 TOUKH A u B npu
HeNpepPLIBHOM Bpall€HHH aHTeHHbl BOKPYr BeKTopa ks:

(ks, CA)/|CA| =(ks, CB)/|CB]|. 3)

ATo ceMeHCTBO — OJHoMapaMeTpHYeCKoe, TaK KaK BEKTOPbl K3 I0-
MHMO ypaBHeHHsi (3) NOAUYHHEHB YCJIOBHIO HOPMHPOBKH |k3|=1.

HeTpyaHo nonyuuts W siBHYIO (OPMYJy, ONHCEIBAIOILYIO paccMart-
pHBaeMoe CeMeHCTBO BEKTOPOB k3, €CllH 3aMeTHThb, UTO KaXK/bld M3
HHX JIeXHT B MJOCKOCTH, NMePHeHAHKyJ sipHO#l miockoctu yraa ACB,
npoxonut uepes Touky C u pgeaut yroa ACB nononam. Cuaenoa-
TeJIbHO,

k3=Q: cos p— Q2 sin p, (4)

rie
Q —(CA/|CA|+CB/|CB|)/(CA [CA|+CB |CB])
Q.= (CAXCB)/|CAXCB|,

p — YroJ Mexiy OCblo BpallleHusi aHTEHHbl W HaMpaBJisOLHM
BekTOpOM miockocTH ACB.

Tenepb JierKO BBLIYHCIHTH 33aBHCHMOCTb YIJIOBOTO  OTKIIOHEHHs!
A niyua oT HanpasJjenusi CE Ha cnyTHUK E npu NpoxoK/IeHHH MJI0CKO-
ctu [T uepes mnpousBoabHylo Touky E T'O. OTmerum, uto JAaHHOe
YIJIOBOE OTKJOHEHHe COBMagaeT C yrJIOM MeXJy JeXallUMH B MJoc-
koctd [7 nyyom u Bektopom CE, nostomy

A=vp—v,
rue
yg=arccos [(ks, CE)/|CE!].

Takum o6pa3oM, MofydeHa 3aBHCHMOCTb MOTPELIHOCTH HACTPOHKH
nyda A ot tTouku E mna T'O. Opnako B m/aHe NpaKTHYECKOH mnepe-
CTPOMKH AaHTEHHBI C OJHOTO CNYTHMKA Ha JPYTroil BaXKHee 3aBHCH-
MOCTb A OT yryia noBopoTa d mnockoctn [T Bokpyr ocu ks. UrtoGbl
BLIpa3HTh d uepe3 NONTOTY d CTAaLHOHApHOTO CHyTHHKa E, moctponm
[Ba TMPaBHIX OPTOHOPMUPOBaHHbIX Gasuca — MONBHXHbIH (Rig, Rop,
k:) u menonBuXHbli (k4. ko, ks), rZe BeKTOp ki, (kjp) J€XHT
B miockocth [T npu ee mpoxoxzaeHud uepes Touky A (E). Toraa

kos= (ks CA)/|ksX CA]|,
kia=(kgyaX k3)/ | koa X k3l,
kop=(ks X CE)/|k3X CE|,
kyp=1kop X k3)/ | kop X ks|.
$lcHO, 4TO HCKOMBIH YyroJ L_i~_=arccos (kos kop). dta dopmyana
npexncrasiasier 3aBucumoctb  d (d), nockonbky CA=OE—OC=
=(Rer cos dej + Re: sin des) — OC, e Re. — paaunye 'O
HaxoxaeHue ONTHMaJbLHOH OCH BpalUCHHsI AHTEHHDI. Jas ynpo-
LIeHHs MPOUEAYPH BBIYHCIEHHS] ONTHMAaJbHBIX YIJIOBBIX KOOpAMHAT
OCH BpallleHHs] aHTeHHbl, NPH KoTophix ocb [IH OF umeeT HaumeHb-
wee yrjoBoe OTKIOHeHHe A (d) OT HanpablieHHss Ha GiHKaHIWIYO
touky 'O B 3a7laHHOM YIJIOBOM JManasone (d,, dg ), rae Ao, Bo —
KpailHHe TOYKH «IpocMaTpuBaemoro» yuactka 'O, ucrnonbsosanach
clleflyioliasi MeTOJHKa. -
Ha K,Qaﬁxﬁl—laﬁmona,gmoro yuactka 'O A¢B, BHOHPAIOTCS TOUKH

A, B(AcA, BB ~0,140Bo), v no ¢opmynam (4), (5) Anis HEKOTOPOTO

Puc. 1

49 v"
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(PHKCHPOBAHHOTO 3HAYCHHS TaDaMeTpa p CTPOMTCS BEKTOp ks. 3aTem
no (6) (8) crposat rpaduk A (d) aas toro xe p. Ha puc. 2 npuse-
NeHO ceMeHCTBO KpuBbiX A (d, p) ANsi pasiHuHbIX 3HayeHWi napa-
MeTpa p, NOCTPOEHHBIX yKasdaHHbIM crioco6om. Kaxpasi kpusasi npo-
XOIMT 4epe3 Hynb mpu d=d,, d=dg. U3 cemeiictBa BhiGHpaeTcs
Ta KpHBas, KOTOpasi WMeeT MHHHMAJbHOE OTKJOHEHHe OT HyJIs.
3ameTuM, YTO ONTHMaJibHAsi KPHBasi 0OBIMHO O6GpaulaeTcsi B HYJb
B YEThipeX TOYKaX, YTO OGBACHHETCS COOTBETCTBMEM HYJEBBIM TOU-
KaM TouyeK nepeceyeHusi KpyroBod I'O ¢ suuncom, npeacraBisiio-
WHM COGOH CeueHHe 3KBATOPHAJIBHON MIOCKOCTBIO KOHYCA, OMHCHIBAC-
MOTO JIy4OM TNPUEMHOH aHTEHHB.. A TaKUX TOUeK, KaK H3BeCTHO M3
aHaJMTHYECKOH eoMeTpPHH, CyulecTByeT He GoJjiee ueThipex

Bapbupysi nonoxenue touek A u B B HeGosbILMX npefesiax H
BBIUHC/IsS MAaKCHMa/ibHOe OTKJIOHeHHe A, ¢GyHKuuH A (d) oT Hyss
Ansl Kaxno# dukcupoBannoil naps (A, B), MOXHO NOCTPOMTb MO-
BEPXHOCTb A, (A, B) ¥ ¢ ee NOMOMbIO HAliTH ONTHMAJLHYIO napy
(A*, B¥), 00eCreyHBaOLlyl0 HaHMeHbllee OTKJIOHEeHHe KPHUBOH
A (d) oT uyas Ha yyactke (da,, dg)). Mapa (A* B*) onHosnauuo
Onpe/ie/ifieT ONTHMAJbHBIH NapameTp p*, a oH, B CBOIO Ouepesb,- -
onTHMaJbHOe HampaBjieHue k¥ OCH BpAlEHHS AHTeHHHI [em. (D].
Onucannylo npouenypy Jerko ocyiiectBuTs Ha BM.

OueBHHO, YTO AN KaXkA0H Touku C YCTAHOBKH NPHEMHOH aHTeH-
Hbl Ha MOBEPXHOCTH 3eMJIH CYIUeCTBYyeT MaKCHMaJIbHbI JHANa30H
(dy,, dp,) nosror d UC3. On onpepesisieTcsi NpHOAMKEHHO JHHKell
nepeceyeHusi B Touke C KacCaTeJIbHOM K HOBePXHOCTH 3eMJH IJIOCKO-
CTH ¥ 3KBaTOPHAJIbHOH MJI0CKOCTH. TakuM oGpa3om, KpaiiHue TOUKH
MaKCHMaJIbHOTO [HaNnasoHa JOJToT XapaKTepU3yloTCs pPaBeHCTBAMH
(CAo, OC) =0, (CBy, OC)=0. Tlockoabky CAo=0A;— OC, CBo—
=0By—O0C u (0C, 0C)=10C|*=R3 (R, — paauyc 3emau), To

(04, OC)=R2, (OB, OC)=R?

HJIH
(Rex cos dge1+ Rer sin d ez, 0C)= R%;
(Rer cos dg ey + R sin dg g2, OC) = R2.

OTH ypaBHEHHS C yueTOM reorpadHuecKoro MHOJNOKEeHHS MecTa
YCT@HOBKH NpHeMHOH aHTeHHbl C OQHO3HAYHO ONpeleJsioT LBe N0J-
rothl dy , dg KpaiiHux Touek (Ao, By) «BHAMMOrO» yu4acTKa CTALMO-
HapHOH opOutel. Ha puc. 2 kpuBue A (d) npencTaBJieHbl HMeHHO
IJIi MaKCHMaNbHOTO AManasoHa BHAHMOCTH, COOTBETCTBYIOLIETO Cpeji-
et wupore (50°). M3 rpadukos ciefyer, uTo oNnTHMAaNbHO® HAMpPaB-
JieHue ocH BpauieHHsi aHTeHHnl Ha MIC3 nonyckaer mMakcuMmaJibHOe
OTKJIOHeHHe (NOTpelHocTb) A, B BeCbMa MaJvibiX npefesiax, paBHbiX 97
(AH umeer mupuny 30007). TlosToMy HeT HeOGXONHMOCTH Cy¥KaTb
AWanazoH HaOJIONEHHS C LeJblo eule GOJbILEro yMEeHbLIEHHsS MaK-
CHMAaJIbHOTO OTKJIOHEHHST A,.

Hcnonbayst npunumn cumMmeTpuu, nosyyaem, yto npu paGoTe 1o
MaKCHMaJIbHOMY Y4YacCTKy OCb BpaUle€HHsI aHTEHHBI HNOJKHA JexaTb
B MEpHIAHAaHHOM MJIOCKOCTH, T. €. HMeThb asuMyT a=0. B atom cay-
uae OTKJOHEHHE ONTHMAaJIbHOH OCH BpAlleHHs aHTEHHBl OT HaNpas-
Jienusi Ha Tlossipryto 3Beasty Gynet XapaKTepH3OBaTbCS JIMILL YIJIOM
6, uT0 06OCHOBLIBAET MOJIEBHOCTb NPEACTABNCHHBIX HA DUC. 3 3aBH-
cumocredt 8, A, y oT wHpoTH s. HeTpyaHo 3aMeTHTh, 4TO Makc-
MaJsIbHOe OTKJIOHeHHe O ONTHMAJIbHOH OCH BpalUEHMS AHTEHHB OT

3

Byenmun
Jepad Am,yenc
99 4518
98 40 16+
97351 14f
96 30 12
95 - 25F 10F
gut 2ot 81
93 I5F 6F
92F10F 4t

giv5r 21

Lol g L
=0 [/

I 1 1 L L 1

0 30 4w S0 80 70 S,pad
HanpaBJieHHsi Ha MOJSIDHYIO OCb cocTaBjsieT 41 Ha wmporte 40°,
a norpeuiHocTb A, He npebblliaet 14,5”; y MOHOTOHHO H3MEHSIErcs!
ot 90° no 98°.

MeTonuka npaxTHYECKOW HACTPOHKH ONTHMAJbHON OCH Bpaille-
HHS aHTeHHBH obecrneyuBaeT JOCTATOYHO BBICOKYIO TOYHOCTH (OKO-
Jo 30”) YyCTaHOBKH DACYETHOTO yIrild Y MeXAY OCblo AHarpaMMbi
HaMpPaBJEHHOCTH W OCBI0 BPAIUEHHs] aHTEHHHI.

OnTHMavibHyl0 HACTPOHKY OCH BpalleHMsi aHTeHHHl B NpPHHLHIIE
MOXHO OCYLUECTBHTb C MOMOUIBIO TeoJe3HYeCKHX NpHGOpoB, ycia-
HaB/HBAs yroJi MecTa f ¥ a3MMyT @ B COOTBETCTBHH C PaCUeTHLIMH
DNaHHBIMH, MOJYYEHHBIMH 110 popmysiam (9), (10) nocse BoiGopa onrd-
MaJIbHOTO BEKTOpa k; B TeOLEHTPHYECKOH CHCTeMe Koop1uHaT Ieo-
Jle3uecKHe H3MepeHHsl BeCbMa TPYAOEMKH M He [AaloT [0CTaTOYHO
BbICOKOH TOYHOCTH, KOTOpPasi B COOTBETCTBHH C Pe3vJbTaTaMH pacue-
TOB A (CM. pHC. 2) NO/DKHA COCTABJISITH JIECATHIE JIOTH YIVIOBBIX
mMuHyT Onnako Giaroaapsi ToMy, 4to ceroans Ha 'O waxoputes
GouibLuoe YHCTIO «TesieBH3HOHHBIX> MC3, MOXHO onpeensith Hanpas-
JieHHe ONTHMaJIbHOH OCH BpAalleHHsi NPHEMHOH aH1eHHH MO penep-
HBIM CIYTHHKaM C NpUMEHeHHeM TOJIbKO MPHeMHHKa CITyTHHKOBOTO
TeJIeBUJIEHUST ¥ MPOCTEHIUX YIJIOMEPHHX IpuGOpoB.

YkasaHHble CNyTHHKH LieJiecooOpPasHo BHOHPATh CPedd TeX, KOTO-
pBle pacnoJiokeHnl Ha Kpasix yyactka 'O, wabmojgaemoro u3 mau-
HOH TOUKH 3eMHOH MOBEPXHOCTH (XKeJiaTeJbHO B Toukax A, B). coor-
BETCTBYIOUMX HYJIEBBIM 3HAYEHHSIM ONTHMaJIbHOH (GyHKUHH A (d)
(puc. 2). YuutsiBasi BecbMa MaJioe haKTHUECKOE OTKJIOHEHHE OT HYyJIs
ONTHMAJIbHOH QYHKUHH A (d), MOXHO He TpeGoBaTh BBICOKOH CTe-
NIeHH TOYHOCTH COBMNA/IEHHAI MECT PaCMOJOMKEHHs] PerepHbIX CIyT-
HHKOB C pacCyeTHBIMH koopiuHaTamu A, B, B3sTHIMM, Hanpumep,
u3 puc. 2. CrenoBatesibHO, penepHble CIHYTHHKM MOXHO BhIGpaThb
Ha Konuax Ha6mwonaemon ayru I'O, rie oaHo3HAauHO onpeneJiseTcs
43MMYT ONTHMAJLHOH OCH BPalLIeHHs] AaHTEHHBbI, eCJIH NPeBaPHTEJBHO
C HV2KHOH TOYHOCTBIO YCTAHOBJIeH ee yroJ mecta. Ilocsention ore-
PalHIO JIETKO OCYUIeCTBHTb C IIOMOILBIO TPOCTOrO TIeofe3HUYeCKOro
npubopa (Hanpumep, KBajpaHTa ontHueckoro KO-60M uan KO-10M).

Buisoppi. Takum o6Gpasom, HacTpoiiKy onTHMasibHON OCH Bpawe-
HHSI aHTE@HHBl MOXKHO OCYLIEeCTBHTb B TPH 3Tamna:

1) npu NpoM3BOJILHBLIX Pa3BOPOTE AHTEHHbI OTHOCHTENLHO OCH BPa-
IEHHSI K yrjle MeCTa 3TOH OCH a3UMYTaJbHbIM MOBOPOTHBHIM YC1pOH-
CTBOM YCTAHABJMBAIOT a3UMYT OCH BpALlEHHs, TPUMEpPHO paBHBbIi
0° (TouHOCTb — HeBbICOKast, npuMepHo 10...20°);

2) u3mMepsisi KBaJIpaHTOM YroJl MeCTa P OCH BpaIleHHsI, YCTAHAB-
JIHBAIOT YTJIOMECTHBIM TIOBOPOTHBIM YCTPOHCTBOM €e pacCueTHbiil yros
MecTa ¢ ToyHocTbio 10...307;

3) PasBOpPOTOM aHTEHHBl BOKPYr COGCTBEHHOH OCH BpaLlEHHS
(HanpuMep, B CTOPOHY KpaiHero 3anafHoro CHYTHHKA) YCTaHaB-
JIMBAIOT YTOJ MeCTa Jyya, COOTBETCTBYIOIUHH <«BHIHMOMY» CIYT-
HHKY C HaHMEHbLUHM YIVIOM MeCTa, NoCje Yero HoBOpPauuBalOT OCh
BpalleHHsi aHTEHHbl B a3WMYTaJibHOM MJIOCKOCTH TaK, YTOGBI Ha Bbi-
XOJle NMPUeMHHKA Oblll MAKCHMAJILHBIH CHUTHAJ. :

UajoxkeHHast METOHKA J1aeT HECKOMBbKO XYALIYID TOYHOCTb YCTa-
HOBKH a3MMYTa OCH BpaLleHHs] aHTEeHHbl OTHOCHTEJLHO TOYHOCTH
YCTaHOBKH- €e yrjia MecTa H3-3a MeHbllleH TOYHOCTH H3MEpeHHs
YTJI0BBIX KoopAHHAT ocu JIH, mo cpaBHeHHIO C TOYHOCTBIO H3Mepe-
HHSl yIJIOBBIX KOOPAHHAT OCH BpAaLEHHs] aHTeHHbI
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Jnsi Gojiee TOUHOH HAcTPOHKH OCH BpalLleHHs1 JdHTEHHBl MOXHO
[IPHMEHHTb BTOPYIO METOIMKY, C HCIONb30BaHHeM [BYX YHOOHBIX
penepHbix cnyTHHKOB A 1 B pacnoioXeHHBIX BOJM3H Kpaes HalJio-
naemoit nyru T'O:

1) ocyuiecTBasieTcs NPHOIMMKEHHAS HACTPOHKA OCH BpALUEHHs MO
nepBOH MeTOAHMKE;

2) pasBoOpOTOM AHTEHHBI BOKPYT OCH BpalleHMsi BBIBOAAT Jy4y B
paiioH cnyTHHKa A;

3) noouepenHbIM BpallleHHEM a3HMyTaJsbHOTO NOBOPOTHOTO yCTPOH-
CTBa M NOBOPOTOM aHTEHHH BOKDYF ee OCH BpallleHHsi 100MBaloOTCs
MaKCMMyMa [PHHMMAaeMOro CHrHalla OT cnyTHHKa A Jis KaX[ooro
(UKCHPOBAHHOTO 3HAuyeHHsi yraa Mecta (TakuM IyTeM HaXOMUTCs
3aBUCHMOCTb Q4 (ﬁ) JUISL CITyTHHKA A);

4) pasBOPOTOM AHTEHHHI BOKPYI ee OCH BpalleHHs MePeBOAAT Jyy
B pailoH CnyTHHKa B W Tak e, KaK B NpeJbilylieM ITyHKTe, HaXOAAT
3aBHCHMOCTb Qg (B) ANsl cnyTHHKa B;

5) HaxomsaT mepeceueHue rpacdukoB GyHKuHH ay(B) n ag(P), uro
jfaeT onTMMaJsibHble asumytT a¥* u yron mecra B* ocH BpalleHHs
aHTEeHHBI, KOTOPble yCTAHABJHBAIOTCH TEMH XKe NMOBOPOTHBIMH yCTPOM-

3asepiuaiouiasi onepailusi 3aKJI0uaeTcsi B KOPPeKLUHH yrja y Mex-
Jly JIy4OM M OCbIO BpalleHHsi anTeHHHl. -C 3TOH IeJbi0 HCMONB3YIOT
cinytHMK E ¢ Hau6onbliuM yrjoM MecTd. BHMoNHMB mo onucaHHOH
BblILIE METOJHMKEe HACTPOHKYy OCH BPALIeHMS AHTEHHbl AJISI HECKOJIb-
KHX Y WM M3Mepsisi Kaxiblil pa3 curHan or cnytHuka E  Haxomsart
Takoil y* W coorBercTBywowmMe o, B¥* nNpH KOTOPHIX CHrHaJd OT
[aHHoro crnyTHHKa O6ynmerT Haumboabum. Ilocse 3asepluenusi yka-
3aHHBIX ONepauHil oCh BpallleHHsi aHTeHHBl 3aiiMer Tpefyemoe [o-
JIOXKeHHe
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CHU)KEHHE YPOBHEH MOJII B MECTAX PASMELIEHHUA
NEPEJAKOHIUX AHTEHH TEJIEBUJAEHHUS H
PALJUOBEILIAHHUSA C UM

H. A. TFonuapos, B. A. Pomanos

Pasputne cern teaesusuontoro (TB)
BelaHHs TPeOyeT CTPOHTeNbCTBA

HOBBIX M PEKOHCTPYKUHH JEeHCTBYIOULHX
TB cranuuii. [Tomumo pacummpeHusi 30Hbi
VBEPEHHOr0 npueMa M Bce GOJLLIErO
NOKPBITHST TEPPUTOPHHM CTPaHDI

TB BemaHuem, HeOOXOAHMO NPEAYCMOTPETb
BbINOJHEHHE CAHMTAPHBIX HOPM

No JONyCTHMBbIM YPOBHSIM BO3/1eHCTBHS
9JIeKTPOMArHHTHBIX MoJiell Ha veJoBeKa
nyTeM OpPraHH3auMH CAHWUTAPHBIX 30H

B paiiove pasmeuienusi TB cranumm,
CHHIKEHMsI YPOBHEH H3JyuaeMOH MOILHOCTH
HW3MEHEHHSI BBLICOT pa3dMellleHHsl U THNOB
HCNOJb3YEeMbIX AHTEHH W T. 0.

YpoBHH HANPSIKEHHOCTH MOJs BOJU3H

TB CcTaHUMH MOXHO YMEHbIUHTb,

M3MEHHB reoMeTPHYECKHe pa3mephi

W pacnpenedenusi a3 nUTAHHUS ITANKEH
nepenawowmux avrewH [4, 6]. B ny6ankyemoii
cTarbe NpeiJaraercsi JOCTHYbL TOH XKe
LeJIH C MOMOLIbIO ONTHMH3AUHHK
XapPaKTePHCTUK H3JyYEHHs] AHTEHH

M PALMOHANIBHOTO HCNOJb30BAHHUS
H3JyuaeMOH MOLIHOCTH.

AHann3 XapakTepUCTHK H3Jy4YeHHsl Be-
maresbHbIX aHTeHH. Kaxk H3BecTHO, 3¢dek-
THBHOCTb  JI00OH  nepejaiouiedl  aHTeHHBI
OllIEHHBAETCsI MO  HANpPSKEHHOCTH  IOJIS,
€03/1aBaeMoro € B MecTe MNpHeMa, M Xa-
pakrepusyercst Ko3pQUUHEHTOM HarnpaBsJeH-
noro aeictsust (KHJL) u xosdduunentom
paccesiHHsi MOILHOCTH k,, COOTBETCTBEHHO
onpefeNsieMbIMH  CJIelyIOIHMH BbIPa>KeHHsI-
mu [1]:

T
D:?/[§) F*(A) sin (A)dA], (1)

rie F’A) — numarpamMma HanpapJeHHOCTH
(IH) anteHHBl 1O MOILHOCTH B BePTHKAaJib-
HOH MJIOCKOCTH, \ — yros, OTCYHTbIBAEMbIH
OT 3€HHTa;

ky="Pys/Py, (2)

rae Pyg— MOIHOCTh, H3Jyuaemas B Tpe-
aenax GOKOBBIX Jenectkos, Py — nosuas
MOLLHOCTb H3JyUYeHHSI; WJIH

kp:Pz_Pm/Pz‘zlipm/PE’ 3)

rae P., — MOWHOCTb, H3Jyuaemas B Ipe-
nenax raasHoro Jenecrka JIH

OpaMH M3 BaM(HbIX [oOKasartesneH, oTpa-
JKAOLIMH  0CTAaTOYHOCTL YPOBHEH MNOJNA B
30He OOCJIY>KHBAHHS  BeLlATesbHbIX  aH-
TeHH,— 3TO, 10 HalleMy MHEeHHIO, HMEHHO
orHoweHne Pr/Ps B (3), KOTOpOE MOXHO
Ha3BaTh KO3(PPHUIHEHTOM HanpaBJIeHHOCTH
MOIIHOCTH Ha JAaHHylo 30Hy. Onpenenum
ero uepes JIH aHTeHHH 1O MOLIHOCTH:

n/2+A, n

FQ(A)dA/SF2(A)dA, 4)
n/2—A, 0
roe yriol ;i M Ay COOTBeTCTBYIOT npere-
Jlam riapHoro Jenecrka JIH.

B cuny cneundpukn TpeGoBaHHiH, Npedb-
SIBASIEeMBbIX K [epefaioliiM aHTeHHaM Te-
JIeBHIEHHUS " YM-panHoBelLlaHHs,—
NpefoTBPALLEHHS] M3JIyYeHHs] SHEPIHH B CBO-
6Go/IHOe TNpOCTPAHCTBO, paBHomepHocTH J1H
B rpejesiax 30Hbl NPSIMOH BHAMMOCTH (30HBI
0o6Cy>KMBaHUsI) W MHHMMyMa M3JIyYyeHHH
JHepruH Ha mnpuMbikaowell k TB cranuuu
TeppHTOpHH  («OJIHXKHEH» 30He TeJIeleHT-
pa) — JdH 3Tux aHTeHH [OJXKHB HMMeTb
¢bopMy  KOCEKAHCHOH 3aBHCHMOCTH  [2].
WHbiMH  clioBaMu, H3JiyuyeHHe 3JIeKTpoMar-

kH M=

HHTHOM 3SHEpPruH B BepXHeH NOJyMI0CKOCTH
JAH (Ham ropH3oHTOM) HOJXKHO OTCYTCTBO-
BaTh, 4 BCS 3HEPrusi JOJKHa ObITb cocpe-
JloToYeHa B HWXKHeH nosyniockoctu. [lpu-
yeM MAaKCHMyM H3JIyYeHHs MPHUXOAUTCS Ha
uHTepsan yriiop or 90° no A3, rae As=
= (110...120) M coOTBeTCTBYeT MNOJYLIHPH-
He rJaBHoro Jenectka IIH wuim seckodbko
6GoJibliell BelHUUHE.

Haubosbiuuii MHTEpEC npeacTasJsieT pac-
CMOTpeHHe TMepefaloulMX aHTeHH [Hanaso-
#a OBY, nockosbkKy B cHJy OrpaHHUeHMH,
Hak/JaablBaeMbIX B JaHHOM JHanasone [2]
Ha BEepPTHKaJbHBIH pasMep M YHCJIO 3TaKeH,
XapaKTepHCTHKH M3iyueHust antenn OBUY
OTJIMYAIOTCS OT HMEIOLHX MeCTO JJisl Bella-
TeJIbHbIX aHTeHH aHanasoHa YBUY Heswico-
kM KHJII H noBosibHO GOJIBLIMMH  YPOB-
HsAMH GOKOBHIX JienecTkoB. lllupoko pacnpo-
CTpaHeHHble, TeM He MeHee, Ha TeJleLleHTpax
CTpaHbl MaHeJbHble H YrOJKOBble aAHTeHHbI
OBUY, xors v obecrneyHBaioT, B OCHOBHOM,
kauecTBeHHoe TB M panpnoBelnanue B 30-
Hax 06C/yXKUBaHMS, OZHAKO B psile Cly4aeB
Cco3RaI0T HeOJIArONPHATHYIO 3JeKTPOMAarHHT-
Hyl0O OOGCTaHOBKY Ha npuMblkaowed k TB
cranuuu teppuropuu. CorsnacHo [3], 310
BeleT K OTUYXXKAEHHMIO 4acTH 3eMesib H ycTa-
HOBJIEHHIO HA HHX CaAHMTapHO-3aLUHMTHBIX
30H.

B Takom cuyuae wesecooGpa3Ho pac-
CMOTpPeTb M ONTHMH3HPOBATH XapaKTepPHCTH-
KH H3JyYeHHs] aHTeHH C yueToM KoadHuHeH-
Ta pacCesiHdsl MOILHOCTH B HHXHeH MoJy-
njockoctd JIH

J n

kpw= S F*(A)dA/ S F(A)dA (5)
/24 A 0
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OueBHIHO, YTO 3TOT KO3(DPHUIHEHT Xapakre-
PH3YeT «IKOJOTHYECKYI0 UHCTOTY» aAHTEHHbI
AHanus3 XxapaKTepUCTHK H3JyueHMsl Be-
[1aTEJIbHBIX aHTEHH, MOCTPOEHHBIX HA OCHOBE
chuHda3HbiX W (a3HPOBAHHBIX  AHTEHHBIX
peleTok, IMO3BOJIsIeT CAeJaTb BBIBOA O
peasibHOCTH MHHHMH3alUHH OGOKOBHIX H3Jy-
yeHHH 6e€3 yXyJlleHHs] KauyecTBa BellaHHsi
NyTeM H3MEHEHHs] MEeX3Ta>HOro paccros-
sl u (a3upoBKM 3TaxeH aHtenH bnuno
npoBeeHo HecieaoBanne 3aBucumoctd KH]L
W HHTErpajbHblX KOIQ(QHLUHEHTOB KRy, 4 H
kyw OT pacCTOSIHHSl MeXAy 3TaKaMH TH-
nosbix auteHH. Pacuer BeprHkasbHbix JIH
W pacrnpejesieHHe YpPOBHeH HanpsiKeHHOCTH
MoJisi B MeCTax pasMelleHHsl aHTEeHH [po-
BONMICS MO HM3BECTHOH wmeTomuke  [4].
KoaddHumenT HanpasieHHOro  AeHCTBHSA,
kpw ¥ Ry, ONpEIeJSIHCH UHCJAEHHBIM HH-
terpupoBanveM JIH no momuoctH B cOOT-
BETCTBYIOLIHX CEKTUPax YIJIOB.

B kauecTBe npumepa pPacCMOTPUM 3aBH-
cumoctd KH, kpw ¥ ki w OT BHpaxkeHHOTro
B JIIHHAX BOJIH MEX3TaxKHOro paccros-
Husi b/A st nanesbhbix antenH TB nuana-
sosoB [1 wu Il u yronkoBoii aHTeHHH
OBY UM BewiaHusi, BapHaHT pasMelleHHus
KOTOPBIX HA THNOBOH GalHe BbicoToH 180 M
npensaraerci B [5]. Bce xapakrepucTHKM
W pacnpejesieHde YpPOBHEH TMOJisi PacCuMra-
Hbl Ha CpelHell yacrore pabounx AHanaso-
HOB aHTEeHH.

Ha puc. | nusobpaxennl 3apucumoctd KHJL
H HHTerpajbHbIX KO3(GHIHEHTOB AJA Tpex-
9TAaXKHOH YroOJKOBOH aHTEeHHLI MNpH IWTaT-
HoM b/A=1; KH/1=3; kp —0.4 k=01
(touka I). W3 pucyHKa clefyeTt, 4To TOJb-
kKo 10 9% wusnyuaemolf MOLIHOCTH €OCPeJo-
Toueno B cekrope yrjoB (90..A3)° u Ha-
NpaBJsieTCsl HA MOKPLITHE 30HBI 00CITYXKH-
BanHsi; 50 % sHepruH H3jyydercs Hal ro-
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pusonToM, a 40 % wmowHoCTH — B «GuHX-
Heii» 3one Tteneuedrpa. Ilpu b/A=0,5
KHIl 6yner Takum »Ke, a HHTerpajbHble
K03 GHIHEHTH CTAHYT PAaBHbI COOTBETCTBEH-
Ho 0,15 u 0,3. B cayuae onTHManbHOrO
b/A=0,7 (touka 2 ua puc. 1) KHI=4;
kyw=0,1; k,,=0,4, a HAOPsXKEHHOCTh MNO-
JIsi HA TrpaHHuie 30HB YBEPEHHOTO nNpHema
yBesinuuBaercsi Ha 25 % [6].

Ha puc. 2 npuBeneHo pacnpenesienue
YPOBHE# HaNPsXKeHHOCTH NMOJSI B «OJIHKHEH»
30He, KOrja BbICOTa MOJBECAa [eoMeTpHue-
CKOro (a30BOro LEHTPa YroJKOBOH aHTEH-
ol H=132,2 M [5] misi IWITAaTHOrO H ONTH-
MaJIbHOTO MEX3TaXHbIX PacCTOsHHi (cooT-
BETCTBEHHO KpHBBIe [ M Z), a MOLIHOCTH
nepenarunka P=1 «kB1. Herpyaso 3ame-
THTh, YTO ONTHMM3alMsi Pa3MepoB aHTEH-
Hbl MO3BOJASIET CYLIECTBCHHO CHH3HTh Yypo-
BeHb H3J1yueHHH BOJIM3H TesieGallHH.

XapaKkTepHCTHKH LIECTHITAXKHOH MaHeJb-
Hoii antennsl TB nnanasona 11 npeacras-
JieHbl Ha pHc. 3. Y 3Toi aHTeHHb Ha6uo-
naercss poct KH/ W cTabunbHOCTL HH-
TerpanbHbX Ko3pdHuHeHToB, ecnn b /A< 0,9.
[Ipy pEKOHCTPYKLUHH aHTEHHOro KOMIJIEK-
ca [B] ¥ M3MeHeHHH BBICOT MOJBecCa aHTeHH
Ha HECKOJbKO METPOB MOXKHO YBEJIHUUTD
mexsTaxHoe paccrosiuue no (0,8..0,85)A
(Touka 2 Ha pHc. 3) 6e3 H3MEHEHHsI CXEMBbI
nHTaHusl aHTeHHol. B sToMm cayyae HabJio-
naercs poct KHJIL no 9 u, cneposarenbHo,
Hanpsi>KeHHOCTb MOJIS HAa TIpaHule 30Hb
YBEPEHHOTO npueMa mnoBblwaercss Ha 13 9.

Pacnipenesiesie  ypoBHeH  moAs  MpPH
P=1 kBt npuBonutcs Ha pHC. 4, rie KpH-
Bas [ (H=160 M) u kpuBas 2 (H=
=159,35 M) oTHocsTcst K ToukaM I u 2 Ha
puc. 3.

HuTepecHo paccMOTPeTh BOCbMHITAXKHYIO
nanenbHylo aurenny TB nmnanmasona I,
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WMelLLYI0 Mo aBa BHOparopa B 3Tame U
CTIOXKHYI0 (Da3HPOBKY 3TaKei, KOTOpasi He
JlaeT CYULeCTBEHHOro BhiMrphima vu no KHI,
HH 1o 3anonHeHdio «uygei» B JIH [4].
3asucumoctn KHI, k, . W ky, [aHHOK
AHTEHHBl OT PAaCCTOSIHHA MeXJAY LEeHTpaMH
sTaxei (maHejed) HMEIOT MOHOTOHHBIH
Xapaktep M IpeICTaBJeHbl Ha pHC. .
3amMeTuM, 4TO, YMEHBIIHB MeX3TaXKHOoe pac-
CTOSIHHE TMpPH COXPAaHEHHH LWITATHOH (asu-
POBKHM aHTEHHBbl, MOXHO .MpH He3HAuWTelb-
HoM cuuxenun KHJL npobutbcs Jayullero
COOTHOILEHHS] MeXAay kp . H ki u. KoHCTpyk-
THBHBIE OCOGEHHOCTH aHTEHHBl MO3BOJNSIOT
CHH3HTb  MEXKJITa)KHoe  pacCTosiHHe [0
0,875 A.

Pacnpepenennss ypoBHe#l nossi AJsi 1UTaT-
woro (kpuBas I, H=173 m, b/A=1,01)
W MpeaiaraeMoro BapHaHTOB aHTEHH (Kpu-
Basi 2, H=174,8 ™, b/A=0,875) npuso-
IATCS Ha puc. 6 M MOKa3bBaloT, YTO YPO-
BeHb H3JIyueHHs [aHHOH aHTeHHbl BOJIH3H
TB OGawHu MeHblile B HECKOJIbKO pas.
Hcnonb3oBaHue ONTHMAJBHOH CXeMbl IH-
Tanusi [4] nosbuiuaer KHIL na 25 9% m,
COOTBETCTBEHHO, YBEJIMUHBAET  HaMpskKeH-
HOCTL MOJISI Ha TpaHHUe 30Hbl YBEPEHHOTO
fnpuema na 11 % npu eue GosiblueM CHH-
JKEHHH YPOBHSI MOJs B «OJHXKHEH» 30He.

AHalM3 PacCUMTAHHBIX Bbllle 33aBHCH-
MOCTeH TNO3BOJIsieT cjiejarb BbiBOA O BO3-
MOXKHOCTH ONTHMHM3ALMHU XAPAKTEPHCTHK H3-
Jayuetinsi nepepaiomux TB antenn no kpu-
TEPHUIO IKOJOrHYECKOH YMCTOTHI.
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BUBPATOPHASl AHTEHHA, HU3KO MO BELIEHHAS
HAIL METAJIJIMYECKHUM 3KPAHOM

B Ji. JiBypeueHckuii, [1. A. Apucrapxos

Pa3paGoTKy HanpaBjeHHbIX aHTEHH B BHIE CHMMETPHYHBIX
BUGPATOPOB, PACNOJOXKEHHBIX HAML METAJIHYECKAM 3KPAHOM
OFpaHMYHBaET Pe3Kasi 32BHCHMOCTb BXOJHOTNO CONPOTHBJIEHHS
BuGparopa ot BbicOTH noaseca [1]. Peaiusauusi aHTeHHbI

npy¥ BbLICOTE MOJBeCcAa PaBHOE HECKOJbKHM COTHIM JJIMHBI BOJIHBI
CcBsizaHa ¢ GOJIbLIMMM TEeXHMYECKMMH TPYJAHOCTAMH H BO MHOTHX
cllyyasix NpPaKTHYeCKH HEBO3MOXKHA [OGbIYHO BbLICOTA NOJBeCa
BuGpaTopa aexut B npenenax (0,2...0,3) A, rne A — pauma
BoJiHbl]. Takoe siBieHHe du3HueCKH OOYCJOBJEHO BJHSIHHEM
«3ePKaJIbHOro» OTOOpaXKeHHsi TOKa BHOpATOpa B MeTaJIM¥yeCKoM
3KpaHe, KOTOpPce NMPOsIBJAsIETCS] B BO3HHKHOBEHHH OKOJIO

BHOpaTOpa KacaTelbHOH COCTaBJASIIOLLEH 3JCKTPHYECKOro 1o,
npoTuBoda3HO# KacaTeNbHOH COCTABASIOIEH 3JEKTPHYECKOro Noast
TOKa B BHUOpaTope.

ABTOPBI CTaTbH MOKA3BIBAKT, KAK OCAA0UTH BJIHSIHHE
«3€PKaJIbHOrG» 0TOOPAaKEHHst Ha BXOJHOE COMPOTHBJIEHHE AHTEHHbI
NPy yMeHbIUEHHH BbICOTHi NOBeca BuOpaTopa Hap

MeTAJJIHYECKUM IKPAHOM. ‘

Bocnosb3yemcst pu3suueckoit Moae/bio aHTeHHBI B BHe GECKOHeY-
HOTO NPOBOJHHKA AHAMETPOM 2a C PaBHOMEPHBIM CHH(MA3HLIM TOKOM
[1, pacmoJioXXeHHOIo nNapaJlesibHO MeTa/VIH4ecKoi IJIOCKOCTH Ha
Bhicote h. Co6CTBeHHOe 3JIeKTpOMArHuTHOe noje Toka [ uwveer
CTeflylollHe COCTaBJSIOLIHE:

Hy=AH{®) (kr),

E.1= —1WAHP(kry), )
rie A — T1oCTosiHHBI MHOXKHTedb; H; — dynkuus [aukens
k, W — BOJHOBble YHMCJIO H CONPOTHBJEHHE OKPYXKAIOLIEH Cpejibl;
ry, @, 21 — LHJIHHApMYecKasi CHCTeMa KOODAMHAT, CBsi3aHHas C

nposogom. Tak kak [,=2naH,, wnpu ri=a, 10 I,=2naAH?(ka).
KacaresbHasi cocTap/siioulasi CyMMapHOro 3JeKTPHYECKOTo noJst
Ha nposone a < h -

Et= —iWA |H(ka)— HE"(2kR)) @

3adukcupveM BHICOTYy h, IPH KOTOpOil cocTaBasiowas E? onpe-
JeJISoIast BXOLHOe CONPOTHBJEHHE AHTEHHbI, NpeCcTaBJisieT CcoGoi
JIONMyCTHMYIO BeninupHy. [IpakTHKa nokasbiBaet, uto B GOJIbLIHHCTBE
cayyaeB h=0,251. Tenmepbp paccMoTpuM jBa NPOBOLHHKA, wUapad-
JIeJIbHBIX JPYT OPYTy M PacloJOXXCHHbIA Hal MeTalJH4eCcKoH MJoc-
KOCTbIO, KakK MoKa3aHo Ha pHc. 1. B BepxHeM NpPOBOAHHKE AHAMET-
poM 2a, pacnojloxeHHOM Ha BeicoTe d<<h Haj 3KparoM, npore-
KaeT TOK [y, B HH)XHEM — JMaMeTpPoM 2p, PpacnoJoXeHHOM Ha
BbicoTe b<<d (B 3TOT NPOBOAHHK C MEePHOAOM T BKJIOYEHBI PEaKTHB-
Hble Harpy3kM ix,) HaBoauTcsi TOK [, COGCTBeHHOe MoJjie KOTOPOro
MOKHO NpPEACTdBHTh B BHJe:

Hey = BHP(kr,); 3)
E.o=—iWBH@(kr»),
rie B — IOCTOSIHHL'H MHOXKHTEJNb, ro, @2, 29 — UWJHHApHYECKaAs

CucTeMa KOoOpAuHaT, CBfi3aHHasg C BTOPbIM TPOBOIOM. Tak kak

I2=2npH > npu ro=p, lo=2apBH{"(kp). CobcTBenHoe nosie ToKa
B NEPBOM MNpPOBOJIe onpejensieTcss BuipaxKeHuem (1).

CornacHo NpHHLMNY <«3epPKaJbHOTO» OTOGpaXKeHHs, KacaTeJbHast
COCTABJISIIOLIAST SJIEKTPHUECKOTO MOJS OKOJIO BepxHero (mepBoro)
npoBoja

4= - iW{A [H{® (ka) H§? (2kd)] +B[HE (k(d—b))—
- H? (k(d+b))]}, (4)

a aHaJjoruyHasi CoCraBnsiollasi OKOJIO HHXKHEero (BTOPOFO) nposoaa

Ebl= —iW (A [HP(k(d — b)) — HP(k(d + b))+

+ B [H(kp) — H{P(2kb)]} (5)
CooTHolIeHHe MeX]y NOCTOsiHHBIME A W B onpelessieTcsi U3 paseH-
crBa EZ=yE" (rme y — Heu3BeCTHHIt napameTp), KOTOpoe ¢ yue-

oM (2) # (4) npMHHMaeTr CJaefyOUIHH BHI:
A=B[Hé”(k(d—b))#H({?‘(k(d}b))]/{y[H(Sz’(ka) -

~ HE (2kh) | — [H2 (ka) - H?) (2kd) ). (6)
ITocne noxcranoBku (6) B (5) umeem
E'=—iWBC, (7)

rie
C=[HE(k(d — b)) — HY(k(d+ b))/ v [HE(ka) — HE(2kh)| —
—[HP(ka) — HE(2kd)]} [H(k(d — b)) — HE(k(d + )]+ H(kp) —
— H{(2kb)
Ha HikHeM NpoBOAe NOMKHO BHINOMHATHCA MMIEAAHCHOE TPAHHYHOE
yeaosue [2]: ixa=TE/(2npH2) 1pu ro=0, Ha OCHOBAHHH KOTO-
poro nocae noctaHoBku (7) u (3) nosyuum
xu= — WTC/[2pHP kp)}. 8)
ITockonbky x. — HeHCTBHTENbHAst BeJHYHHA, corjacHo (8) HoJIKHO
BBINOJIHATBCS YC/IOBHE
Im (C/[HP(kp)} =0 ©
UT06bl OLEHHTh BO3MOXKHOCTL BLINOJIHEHHS ycoBusl (9), paccmort-
puM cayuaii, koraa 2kh<<1 Torpa anst OLeHKH MOXKHO HCNOJb30BATh
acumnTotHky  dynxunit  Tankens:  HP(x)=14i(2/m)In[2/(yox)),
H®(x)=1i2/(nux), npu kotopoii

xo=— W(T/Min[(d+b)/(d—b)]+In(h/d)In(2b/p)}/In(k/d),

ecan y=1 (10)
N 20
[E——) )
Xy Iz .
Puc. 1 S 1—6? Y ¥ 3 3 > ' M
y T =
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M3 (10) cremyer, yTo nMpu acHMITOTHYECKOH oleHKe yciaoBHe (9)
BBINOJIHSAETCS] /I TMPOM3BOJIbHBIX (B Npenesiax aCHMNTOTHKH) Teo-
- METPHYECKHX pa3MepoB paccMaTpHBaeMoii cucTeMbl Nposonos. Ilpu-
yeM, ecJM B HHXXHHH NpPOBOJ BKJ/IOYEHBl pPeaKTHBHble Harpy3kH,
HMMeAaHC KOTOPHIX omnpedesied u3 Bbipaxenus (10), To noJiHocTbiO
yCTpaHsieTCsl M3MeHeHHe KacaTesIbHOH CoCTaBJjsiiolledl CyMMapHOro
9JIeKTPHYECKOTO MNOJII NPH YMEHbIUeHHH BBICOTHl NOABECa IPOBOAA,
1O KOTOpPOMY TeueT ToK I, oT h o d (y=1).

B neiicTBHTeIbHOCTH, KaK NpaBuso, 2kh>1 1 acCUMNTOTHYECKHE
OLEHKH HelOoCTaTOYHO TouHbl. Ha puc. 2 nocrpoenn rpaduku ¢yHK-
unn F(b/A)=1Im {C/[HP(kp)]} Anst pa3NHUHBIX 1eHCTBUTEJBHBIX 3Ha-
yenuit napamerpa y npu h=0,251, d =0.05A, a=0.0013, p=0.001A.
M3 rpadukos crenyer, uto ycnobue (9) A4S AaHHOTO Cjyyasl BHIIOJ-
HsieTcst npu y==1. OnHako OT/IHYHe nMapaMeTpa y OT | NMpakTHYeCKH
He3aMeTHO, I03TOMY BBeleHHe MePHOJHUYECKH Harpy’XeHHOTo peak-
THBHBIMH Harpy3kamH IpOBOJA I103BOJIsieT KOMIEHCHPOBATh HexkeJa-
TeJIbHOe M3MeHeHHe KacaTesbHOH COCTaB/siiolell 3JIeKTPHUeCKOoro
NoJisi MIPH yYMEHbIUEHHH BBICOTHI MOABECA MPOBOAHHKA C TOKOM.

Ha puc. 3 npexncraBieHa 3aBHCHMOCTb X, OT b/A AJas paccMmorT-
peHHOTro cJiydyasi npH BbinoJHeHHH YycaoBusi (9). Herpyano 3ame-
Tuth, uto npu 0,016A<Cbh<C0,048\ x,, usmensiercss ot —33 Om 1o
—44 OM. D70 06CTOATELCTBO MOXKET ObIThb HCMOJIb30BAHO MPH Ha-
CTPOiiKe B peaJibHbIX YCJOBHMSIX, KOIA TOYHOCTb peaJsii3aliH KOH-
CTPYKTHBHBIX NapaMeTpPOB aHTeHH KOHeuHa.

Ha puc. 4 nokasaHbl 9KCNepHMeHTaJibHble 4YacCTOTHbIE 3aBHCH-
MOCTH KO3¢(dHIHeHTa CTosiYeH BOJIHB CHMMETPHYHOTO MOJYBOJHO-
Boro BH6paTopa, pachnoJsiodXeHHoro Ha BblicoTax h=0,251 (wrpuxo-
Bas JHHUA); h=0,05A (JuHusi ¢ Kpectukamu); h=d =0,05A (cruowu-
Hasl JIHHKSI) TNPH HAJIHYMK OTPe3Ka NMpoBoAa (IJIMHOH, PaBHOH MJIHHE
BuGparTopa), pacnosiokeHHoro Ha Buicote b=0,04A, B KOTOpHIi ¢
nepuogoM T=0,05\ BK/IOUEHH KOHIEHCATOPH, ob6ecneyHBaoLUIMe
paccuMTaHHBIR MO NpeljaraeMoif MeTOAHMKe uMnenaHc x,= —42 Om
npy a=p=0,001A.

JKcnepUMEHTAJbHbIE WCCJIEN0BAHHSI NMOKA3blBAIOT, YTO TeOpeTHue-
CKHE MOJIOKEHHsI, H3JI0XKeHHble JJsi (M3UUECKOH MOJeNH AHTEeHHb,
NpejCcTaBJeHHOH GeCKOHeuHbIM NMPOBOJHMKOM C PABHOMEPHBIM CHH-
(a3HbLIM TOKOM, MOryT ObiTb MCIOJb30BaHbl AJisi pacyeTa BUOpaTop-
HbIX aHTEHH, HHU3KO [MOJBELIEHHbIX HAl MeTaJVIHYeCKHM 3IKPaHOM.
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PA3BBETBUTEJIb C MAJIbBIMHU TNMOTEPAMH

H. 10. MaaeBuu

CymMaTOpbl H JIeJIHTEH MOIHOCTH IIMPOKO
HCIOJIb3YIOTCSl B TeXHHKe KabesbHOH CBA3H,
B (pa3HPOBAHHBIX AHTEHHBIX PelleTKaX, B NPH-
eMHBIX YCTPOHCTBAX KOJIJIEKTHBHOTO MOJIb-
3oBaHMs M T. . B nuanasone or 100 kl'u
no 1 I'Tu ocHOBHOe mnpuMeHeHHe HAaXOAST
CXeMbl, BbIMOJHEHHbIE Ha A1 dhepeHIHalbHbIX
tpancdopmaropax [1, 2]. Tpakrel Ha HX OCHO-
Be 00eCneyuBalOT MPH MUHHMAJIBHOM 3aTy-
xaHuH paspsisky mied 20..30 1B B pnanaso-
He 10 necaTH okrtas [3]. Onuako mnpH
peanu3an i MHOrOKaHAJbHBIX TPAKTOB 3HA-
uuTesbHOE  YBeJMUeHHe uucJda  CTyneHed
BETBJIEHHS] MPUBOJAMUT K OLIYTHMBIM MOTEPSM
MOUIHOCTH H3-33 pPacCorjacoBaHusi B CTPYyK-
Type JejuTeJsi M COOGCTBEHHBIX TOTepb
B tpancdopmaropax. [lorepn mowHOCTH B
TPaKTe, COfepKalleM n CTyneHei BeTBJEHHMS,
MOHO OlLleHHThb BesnuuHoi (0,4...1,1 AB) n.

CyuiecTBEHHO YMEHBIUHTb NOTePH B TPaKTe
MOKHO, PeasiH30BaB NPHHIMI pacnapaJsiienu-

BaHHMSA KAHAJIOB C HCNOJb30BAHHEM HEeHANpPaB-
JIeHHBIX 3JieMeHTOB B 3ToM ciyuae CTpyK-
Typa Tpakra BKJIOYaeT JBe CTYMeHH —
BXOJIHY!0, COJ€epKaliylo TpaHchOpMaTOpHYIO

7 1
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A } XX
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Y X

A A

Puc 1

CEeKIHI0, U OKOHEeYHYIo — C JH(pdepeHI Halb-
HbIMH pa3BeTBUTeJsIMM Ha JiBa BbIXOAA.
CokpauieHHe Yic/a CTyneHel BeTBICHHS NPHU-
BOJAMT K CYIIECTBEHHOMY CHHXKEHHIO MOTepb
MouiHocTH B TpakTte jpo 0,7...1,5 ab.
INpunnunuanbHass cxema 16-KaHaJbHOrO
pa3BeTBMTENsl IpelcTaBleHa Ha pHc. 1, a.
Bxoanoit  tpancdopmarop T,/ comepkur
2,5 BUTKAa XKIyTOM M3 ILeCTH IPOBOJOB
I13B-0,10, HamMOTaHHBIX Ha [BYXAbIPOYHOM
cepreunrke mapku M200 BHII-7 tunopaame-
pa 3,5 2,0X2,4. [luisi yMeHbLUeHHS Napa3HuT-
HOl eMKOCTH BXOAHasi OOMOTKa COHEPIKHT
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Puc. 2

IBe napaJenbHbie cekund. OKoHeuHas Cek-
UMs1 pasBeTBuTeNis (puc. 1,6) BHINOJHEHA
Ha JuddepeHnHaNbHEIX TpaHchopMaTopax
T,2..T,9. Bce TpanchopmaTopbi OAHOTHIHBI
H comepXaT 10 5 BHTKOB OuHUISPHOMH
JIMHHHK € BOJIHOBBIM comnpoTuBienneM 100 Om

HaMOTaHHBIX Ha KoJblax wmapku 20 BY
tunopasmepa 08X 1X4. Huas nonyueHus
TpebyeMOoro corjacopaHusi o BXOLYy PasBeT-
BHTeJIsI TapaJljieJibHO TepPBHUHOH OOMOTKe
TpI BKJIIOUAETCSA IMOJACTPOEUHBIH KOHJEHCa-
Top CI.

PasserBuTeNb HMeeT cllefyioLlHe XapakTe-
PHCTHKM (pHC. 2): nuana3oH pabouMx ya-
cror — 30...500 MTI'n, pabouee 3aryxanue B
kaHase — 12,3...12,6 1B, nepenarounoe 3aty-
xaHHe MeXIy KaHajamu — He meuee 22 nb
KCBH no Bxomy H BBIXOLYy Ha Harpysky
50 Om — Metee 1,4,

MpepsiokeHHas CTPyKTypa pasBeTBHTelsi
no3BoJisieT MHHUMH3HPOBATb NOTEPH B TPaKTe
NPU COXPAHEHHH ero HIHPOKOMOJOCHOCTH M

oGecrneyeHHH YIOBJIETBOPHTEbHOM PA3BA3KH
MEeXJy KaHaJamu.

JIHTEPATYPA
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CETH CBSI3M, KOMMYTALLMS

ITucomo 8 pedaxyuro

O KOHUENUHUHW UHTEJNJIEKTYAJIbHOHU CETH

IlepBoiit HOMep XypHasia <«JJIeKTPOoCBsi3b» 32 1992 r oTKkpeiBaeTCs
TEeMaTHYECKOM non6opl(017|, o3ariaByeHHOU «VIHTen/leKTyanpHas ceTb —
ocHOBa MH(opMaTH3aumu o6iwecTBa». ABTOp MJIM COaBTOp BCEX 4YeThbi-
pex crateit nopbopku — JI. E. BapakuH, W 3To [aeT OCHOBaHmME
nosaratb, YTo MOAOOPKAa MOArOTOBJEHA MO €ro WHuLmMaTuBe Takasi
WHULMATMBA 3aCJIy’KUBAET CaMoii BBICOKOW OLIEHKHM M BCSYECKOH MNOJ-
JIePIKKHA.

ITocne BBOJA ONBITHOU MHTE/UIeKTyanbHOU cerd B CIIIA crnenmamicTsl
komnanun AT&T Communication oTMedYaad, 4YTO paHblle TesedoH
6bL1 Tened)OHOM, a KOMIBIOTEP ObLT KOMIIBIOTEPOM, M JiF0OO# YesoBek
Mor 06BbACHUTb Pa3HULLY MeXay HUMH. OHAKO CErOIHA CTalo OOBIYHBIM
HCTOIb30BaHKe B TesedoHaX KOMIBIOTEPHOM MaMsTH, KOMIBIOTEPHOIO
WHTEJUIEKTa M Ja)kKe KOMITbIOTePHBIX DKPaHOB, a Ul BBIYKMCJIUTETbHOM
TEXHMKM Ba)XXHOW MOTPEGHOCTBIO CTaO MOCTPOEHME CETel JaBHO IpH-
MeHsiBUMXCH st TesaedoHHOM cBsizn. KoHeyHasi Lelb BCEX ITHX
HOBOBBEJIEHHIA — JIOCTaBKa HY’>XHOM MH(OpMaluu KOHKPETHOMY d4eJio-
BeKy B HalUlexaulee Bpems, T. €. OHM [eJal0T Ham TpyA Oosee
NPOJYKTUBHBIM, a Hauly XU3Hb Gosnee komdoprHo#. [nsi mpeTBope-
HUSl DTHX Wel HeoOXoauMO OGBbEeJUHMTH BCEe TOJE3HOE, TOJydyaemoe
oT TeneOHHON CBsI3U, CO BCEM TMOJIE3HBIM, OXKHMAAEMBIM OT BBIYMCJIM-~
TEJbHOW TEXHUKH

3apaun, KOTOPBIE CTaBUJIM MePes cOB0i aMepUKaHCKueE CIENMaUCTh,
He MeHee aKTyaJbHbl M [UIs Halleil CTPaHbl, TMOJTOMY WHMIMATHBA
JI. E. BapakuHa NpeacTaB/isieTCs Yype3BbI4aiiHO Ba’>KHOM, M M/IEH, BbICKa-
3aHHbIe B ONyOJMKOBaHHBIX CTAaTbsIX, Oe3yCJIOBHO MOJyYaT AajibHeiiuee
pasBuTue W OyAyT CnocOGCTBOBATH MPOrPecCy CBsi3W B Hallleii CTpaHe.
BmecTe ¢ TeM, CTaTbu COEpIKaT- HEKOTOPbIE HETOUHOCTH, B TOM 4HCJe
TEPMUHOTIOTHYECKME, Ha KOTOpble HYXHO OOpaTMTh BHMMaHue, MO-
CKOJILKY OHM MOTYT BBECTH B 3a0JIyXaeHue uuTaTesei.

Mo nepsoii crathe (aBrop JI. E. Bapakun) mnpexpe Bcero HeoG-
XOAUMO YTOYHHUTH NOHATHE MHTEJUIEKTya/bHO# ceTH. DaKTuyecKn HH-
TeJleKTyaJbHasi CeTb — 3TO Ha/ACTPOWKa HaJl CeTblO CBA3HM, PacCIIMPSIO-
asi BO3MOJKHOCTY MporpammHoro ynpasienust (I1Y). Hanpumep, u3-
BeCTHO, 4To mnepsuie 90 net cywectBoBaHusi Tesedonun (1876—1965)
6bUIM TIOCBSILIEHBI Pa3BUTHIO OOBIYHOM yCTyryn TesiepOHHOI CBsA3M (B aHI-
nos3biyHOM JmTepaType POTS — Plain Old Telephone Service). Hdeno
Kap/IMHaJIbHO M3MEHWIOCh B 1965 r. mocne nycka nepsoit ATC c I1V,
KOTZa BO3HUKJA MpoOJieMa MpeJoCTaBIEHUs CETEBBIX YCIYT MJIM JOMOJI-
HUTEJbHBIX BuoB obGcmyxuBanus (JBO). Ho uepez 10 ner mocne
BBoja mepsoit ATC c¢ IIY B CHIA BozmoxHocTssMu [IBO mormm
BOCTIONBb30BaTbCs UMb 1 %, KBapTHPHBIX aGOHEHTOB, M fAaXe dYepes
25 ner (B 1990 r.), HecMOTpPsi Ha CaMOe WLIMPOKOE PacCrnpoCTpaHeHue
ATC c IV, eme paneko He Bce aboHeHTH CIIIA MOr/mM moab30BaThCs
OBO

UHTesNeKTyanbHasi CeTh Obia 3ajyMaHa. NpeXXje BCETro, Kak Cpen-
CTBO, CIOCOBCTByIOLIEe TIpegoCcTariennio [ BO aGoHeHTaM BKJIOYEHHEIM
B ATC 6e3 I1Y. [Ipyras npuurHa CO34aHUs MHTEJIEKTYATLHON CETH —
yHudukams jgoctyna k ycayram. Hampumep, B Tex xe CIIA, rme
npumensiiorcst ATC cucrem ESS-1A, ESS-3, ESS-5, DMS-100 u MHoTHE
apyrue, poctyn Kk JIBO ommuaercst s pa3HbIX CTaHIMi. ITO ObLIO
HEBa’kKHO Jis abOHEeHTa, MoKa OH nosb3oBaacs [IBO TONIbKO €O CBOEro
annaparta, HO Bbi3blBaer GoJbLIME 3aTPyJHEHHMs, KOra aGOHEHT Hauu-
HaeT nepeMemaTbesi ¥ TpeboBath IBO ¢ APyrMX CTaUMOHAapHBIX amlma-
paToB, a TeM Gosnee ¢ MOBUJIBHBIX paauOTeNeOHOB.

MoapasymeBaemMoe B pacCMaTpUBaeMbIX CTAaTbsX MOHSITHE WHTEJUIEK-
TyaJIbHOM CeTH MPOCTO RaK CeTU CBsi3HM, OCHAIUEHHOW TEeXHHKOH ucC-
KYCCTBEHHOTO MHTEJUIEKTa, MEHee YyJauyHO, TaK KaK OHO He JaeT mpej-
cTaBleHMss O (PaKTUYECKOM YPOBHE TEXHHMYECKOTO OCHAIUEHHsI CeTH
(HanpuMmep, GosbLIAS YACTh TaKO# CETH MOJXET OCTAaBaThCs C AEKaZHO-
maroBeiMu ATC u aHanoroBbiMi CpejCTBamMu Iepejayu).

Eute MeHee yJauHBIM sIBJISIETCs OIpelesieHMe, LUTHPyeMoe MO JA0-
xymenTaM MKKTT Bo Bropoii ctatee (aBropst JI. E. Bapakus, A. E. Ky-
yepsiBbiii, H. A. Cokonos, F0. . ®umoumn). OHo BooOme o6xomuT
CTOPOHO# 06cyXXAaeMblii BONPOC M Aaxe He yIOBIETBOPSET (hopMasib-
HbIM TPeGOBaHMSIM K ONPEJIE/IEHMIO: B HEM HE PaCKpBbIBAETCS COMEp-
JKaHWe TOHsATHS Yepe3 Gosiee obILee NOHATUE, a AAETCA JIMIIb ONIUCaHUE
¢yHKUMA ompesensieMOro TpeaMETa (a 3TO He SABIAETCA HU Heol-
XOAMMBIM, HHM NOCTATOYHBIM st omnpenesiienusi). Ckopeil Bcero 3To
onpeneneHue (eCaM OHO MPaBMJIBHO MEpeBEeHO Ha PYyCCKHil S3bIK)
6bLI0 3aMMCaHO KaK KOMIPOMHMCCHOE B XOJIE JKAPKUX JMCKYCCHH Ha
3acepanusx Uccrenosatensckux komuccuii MKKTT, u ero HUKaK HeJib-
351 IPU3HATHh OKOHYATEJIbHBIM. i

CMellleHMEe TIOHSITHI CETH CB3M BOOOLIE M MHTE/UIEKTYaJbHON CeTH
B YaCTHOCTM MPHUBOAMT M K CMEIIEHMIO HamedyaeMBIX 3TaloB pas-
BUTUSl MHTEJUIEKTYaslbHOM ceTd. [lo-BuMMOMy, TaKuMm dTanamu MO-
ryT ObiTh: 1) pa3BepThiBaAHUWE KOMMYTALMOHHBIX CTAHUME U y3J0B ¢ [TV
BKJIIOYAs! ofipeJie/ieHHe U BBEIEHUE MU HUMasbHOro Habopa J1BO; 2) pac-
npoctpadeiue JABO Ha KomMMyTaumoHHble CTaHupu 6e3 [IY ¢ mo-
MOUIBIO «IIPeANHTEJUIEKTyaIbHOW» ceTn (MOKa He MMeIolIed Crenualib-
HBIX Y3JIOB ynpaBJieHusi ycayramu — YVYY) u 3) pa3suTue MHTEJUIEK-
TyaJbHOM cetm ¢ YVYV, Gasamu [JaHHBIX M TNOCTENEHHOE Hapauy-
Banne HoBbix JIBO. DTanbl Xe, 06CyXjaeMbie B MEPBOM CTAaTbe, HEIO-
CPe[ICTBEHHOTO OTHOLIEHMsI K WHTeJUIEKTyaJIbHOM CeTH He MMEIOT.

B cBfi3W C 3TUM NpPEACTaBISETCH HETOYHBIM M BbIPaXKE€HUE <«yCJIyra
WHTEJUIEKTyaJ bHOM CeTW», TaK KaK YCJIYIM TPeJOCTaBJSIOTCS CEThIO
cBsa3u  (TenedoHHOI, TNepefaud OaHHBIX, WHTErpaJlbHOW ¥ T. I.), a
WHTEJUIEKTyaJbHasi CETh JMIIb 00pabaThiBaeT uHGDOPMALUIO, CBSI3aHHYIO
c npepocrasiendeM yciayru. Hanpumep, Bo ®paHiuu ydpeXJeHbl JBa
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KOHCOpLMYyMa TI0 CO3/IaHMIO DKCIIEPMMEHTAbHBIX ceTeil MdpoBoi
MOOHIbHOI TeseDOHHON CBS3M, HA KOTOPHIX aGoHeHTam MpesoCTaB-
JIAIOTCS BCE YCJIYI'M CTallMOHapHOW ceTH. IIpy 3TOM Ha OIHOM M3 Takux
ceTel, 06OPYIOBaHHOI C yYaCTHEM KOMIIAHMH Matra-Ericsson, BeiGpa-
Ha KJacCH4eCKasi apXMTeKTypa, a Ha Jpyroi, NOCTPOEHHON C yyacTueM
KomnaHun Alcatel, IpuMeHeHa WHTeJUIEKTyasbHAs CETh, XOTsl C TOYKH
3peHust ycryr obe ceTu paBHOLIEHHBL.

ITo Tperweit cratbe (aBropet JI. E. Bapakun u B. U. Koznos)
HEOBXOIMMO 3aMeTHTh, YTO pa3paboTKa uHTepdelica MeXay CUCTEMON
KOMMyTaUuu u Ga30ii HaHHBIX He HMCYEpIbIBaeT npoGrieMbl Co3maHust
MHOFOYMCTIEHHbIX WHTEeP(MEHCOB KaK BHYTPU WHTEJICKTYaJ bHON ceTu,
TaK ¥ MEXJAY MHTEe/UIEKTYaJbHOW CeThbI0 M TPOrpaMMHBIM obecre-
YeHWeM 6a3 JAaHHBIX, C OJHO# CTOPOHBI, M MHTEJIIEKTYaIbHOM CETBIO
M CETeBBIMM peCypcaMu, ¢ Jpyro# croposel. IlporpammHoe oGecrme-
UeHHue OZIHOrO KOMMyTauoHHoro y3ia B CILIA XxapakTepusyercs 00b-
€MOM, KOTODbIl MOJXXeT AOCTHTaTh JeCSTH MMIUIMOHOB CTPOK KOHOBBIX
3ammceil. ITO MOXeT jaTh XOTS Obl MpUGM3UTENbHOE npeacTaBie-
HUe 06 obbeMe paGOTHI MPOrPAMMUCTOB MO COZNAHMIO HHTEIIEK-
TyaJIbHOW CETH yXe Tocsie Toro, Kak GyAyT pemreHsl npoGiemsr oec-
NEYEHHs CeTH HafleXXHo pPaGoTAIOUMMM annapaTHHIMU  CpeCTBaMH.

OcoGoe MeCTO 3aHHMaeT YeTBeDTast CTAThsi (aBropei Jl. E. Bapakun,
M. V. Monsk, 10. U. ®umonmy), HocesweHHas paszsutnio UL[C-32.
Hayuubiii u rpaxpaunckuii nogsur M. V. Tonsika B Pa3BUTHM TEXHUKHU
CBsi3u GeccriopeH U MOXET GBITH CpaBHUM pa3Be 4YTO C MOABUIOM
K. B. Karepmoyna (BemkoGpuTamusi), cosmasmero cucremy UKM-30
¢ KOMNaHAMPOBaHMEM MO 3aKOHy A. M3BeCTHO, YTO MepPBHE CHCTEMBI
€ MMITyJIbCHO-KOZOBOM MOAYJIsiLMeii, KOTopble 6bUT Co3maHb B 60-X IT.
M TOJlyuMsIM IMpOKoe pacnpoctpaHenue B CIIA n Snonuu, Gbum
cucremamun UKM-24 ¢ komnawauposaHmem mno 3aKOHy W, OpmoGpeH-
HeiMu MKKTT. Tlepen Kstepmoynom crosia 3apaua yGemuTe Mup
B 3(PeKTMBHOCTH NPEIAraeMoro UM asbTepHaTUBHONO pelleHus, Ko-
TOpOe NoCJie NPOAOJKMTEbHOM GOPHOL B KOHIE KOHLOB TaKXe GbUIO
onobpeno MKKTT, u cneumanucram CIIA u SInoHuun, He mnoxe-
JIaBUMM TIEPeiTH HA HOBYIO CHCTEMY B CBOMX CTPaHaX, BCe DaBHO
NpULIIOC, PaGoTaTh Haa METOHAMA CONpsSIKEHUS aByx cucteM UKM,
HO yXe He Ha HaLMOHAJBHOM, a Ha MeXXAYHapOIHOM YPOBHe.

AHasiornyHas 3amaya CTOMT W mepeg M. V. IMonsikoM, KoTopwbIii
HOJIKEH yOe/uTh OTeYeCTBEHHBIX U 3apyOe)KHbIX CTELMaTHiCTOB B TOM,

uto cuctema MIIC-32 He mpocTo ypayHo mpuayMaHHOE 3aHSITHE AJIs
Hay4YHO-HCCIIeIOBATEIbCKUX MHCTUTYTOB CBSI3U, A ACHCTBUTEILHO CHCTe-
Ma, Belymasi K TeXHH4YeCKoMy mnporpeccy. IToatomy cama mno ceGe
ny6nmKamsi TaKo# CTaTbi COMHEHHMIi He BbI3BIBAET, HO CIOPHBIM SIBJIsI-
eTCsl ee MeCTO B paccMaTpHBaeMoOil INOAGOpKEe, KaK ¥ ee Ha3BaHHe
«HTenneKkTyanbHasi ceTb: peasiM3alysi Ha Oase ULC-32». Unrennek-
Tya/lbHasi CeTh MOJKeT GObiTh pealM30BaHa TOJILKO Ha 6a3e BBIYMCIU-
TeJIbHOH TEXHUKM U OBICTPOREHCTBYIOMIEH CHCTEMBI MEXXCTAHIMOHHON
curHasmsaimu. K cuctemam mepejauu u KoMMyTaumu B CeTH CBsA3M
MHTEJUIEKTyaIbHasi CeThb NPAMOTO OTHOILEHUs He MMeeT. KoHeuno, Mox-
HO CKas3aTp, 4yTo cucrema HILIC-32 Gypmer crnoco6cTBOBATH CO3ZAHMIO
HOBBIX YCJIYT, a Te, B CBOIO OYepelb, MOryT MOTpeGOBaTh NpUMeHe-
HUsl MHTeJUIeKTyanbHou ceTd. Ho ¢ momomplo mnopo6HBIX paccyxpe-
HHMI MOJXXHO CBfI3aTh BCE, YTO YTOIHO.

Hpyroe 3ameuanue mo 3Toii CTaThe KacaeTcsi puc. 4, MOSICHSIOWETrO
peam3aiuio cayxGer «800». BaKHO 3aMeTUTh, YTO 3[ECH HA CAMOM
[ieJie TOBOPMTCS O IBYyX CaMOCTOSITENIbHBIX YCJIyrax: OecIJIaTHOM Bbi-
30Be (TOYHee, pasroBOpe, OIUIAYMBAEMOM BbI3HIBAEMBIM aOOHEHTOM;
B CHIA Takas yciayra HasbiBaeTcsi cayxGoii «800», Bo DpaHumu
«3eneHbiM HoMepom», B I'epmamuu cayx60ii «130» u 1. 1) u nepe-
ajpecaluu BbI30Ba. JTH naBe ycayru TpeGylorT obpamenus, BooOwe
TOBOPSA, K pa3HbiM 6a3aM JaHHEIX, KOTOPble MOIYT HAXOIUTHLCS Jaxe
B pasHbix MectaX. [losTomy 3anaum couetamus yciyr tpeGyror paspa-
GOTKM CreLmaTbHOTO NPOrpaMMHOTO obecnieue HUust 1 TIATELHOM BEpuU-
¢dukaun. B nanHOM ciyyae JONOJHHTENBHO HOMIKHO GBITH MIPOBEPEHO,
MOXeT JM BbI30B ObiTh NepeajpecoBaH, MOCKOJIBKY (POPMABHO npu
9TOM MEHSIETCS MJIATEJbINHK.

B uesnoM nopmsThie B CTATBAX BOMPOCH aKTyaAbHbl H nyGmKkanms
TONe3Ha, XOTA M3/MLIHE PAaJMKaJIbHBI TOH CTaTell HaCTpauBaeT YMTa-
TeJlsi CKOpee He Ha KOHKPETHbI NOBCEHEBHbI TPYyN, a Ha Tpaly-
LMOHHBbIE MEYTAHUS ¥ PA3rOBOPbI O CBETVIOM Oyayiuem.

C yBaxeHueMm

B. U. Heiiman

fpodeccop, rIaBHBIA HayuHbIH
corpyaHuk WUIITNIA PAH,
wien MKK mno renerpacuky

Orgervot na nucemo B. H. Heumana

Aprop nucema — npodeccop B. U. Heiiman (XOTOpOMy OT uMeHM
KOJUIEKTMB2 aBTOPOB TeMaTHM4YeCKON TMoA00pKu «MHTennektyanpHas
CeTh — O0CHOBa MH(OPMaTH3ALMHK OOLIECTBA» XOUETCS BHPA3HTD HUCKpeH-
HIOI GJIarOfapHOCTb 3a BHWMaHWE M MHTEPEC, TIPOSIBJIEHHHIM K ee
MaTepuasaM) COBEPLIEHHO NpaB, YTBEPXJasl, YTO WHTEJUIEKTyasbHas
CeTh MNpencTaBisieT co6Ooi KOHLENMIO, B KOTOPOH CaMbIM Hernocpes-
CTBEHHBIM 06pa3’oM OObeAMHEHB! TOCTERHME HOCTUIKEHHS! KaK B O6-
J1aCTH TenedOHMM, Tak U B 0OJACTH BHIUMCINTENbHON TexHuku. He-
COMHEHHO TaKXe, 4T0 KOHEYHOMH JIeSbI0 Peau3aly MHTEJIEKTY aTbHOM
CeTH — YTO B NPUHUMIIE XaPaKTePHO /IS BCEX MEPEeOBbIX TeJeKOMMY-
HUKalMOHHBIX TEXHOJIOTMH — SIBJIAETCS CTPEMJIEHUE NPEJOCTaBUTh KaK-
AOMY KOHKPETHOMY IOJIb30BaTEIO HEOOXOAMMYIO eMy WH(pOPMALMIO
B Hy)XHOE BPEMsi M B HyKHOM MecTe.

Yto KacaeTcsi camoii KOHLENLMN HHTEUIEKTYaJbHON CeTH, TO ee
BO3HUKHOBEHMIO [IeiCTBUTENBHO TNpPeIIeCTBOBAIM MONBITKM MPEXoCTa-
BUTb HEKOTOpbIE NOMNOJIHUTENbHbIE Bubl 0GC/ayXuBanus (JIBO) Ha
NPUHLMINAIBHO HOBOW (B OT/IMYME OT TPajMIMOHHOIO yCOBEpILEH-
CTBOBaHMsl CHCTEM KOMMYTalMM) YHM(PUMUMPOBAHHONW TeXHUYECKOMH
OCHOBE — NyTEM YCTAHOBKM Ha TesieDOHHOM ceTH oOLero nosiab3osa-
Hust (THOII) cneumamsupoBanubix 6a3 nanusix (BJI) yeayr. Ipuuem,
ropopsi o6 yHuMKalumu, B NEPBYIO Odepenb cnefyeT MMeThb B BUy
He yHM(MKAUMIO 0CTyNa K YCJAYraM MHTEJIeKTyasbHON CeTH CO CTO-
POHbI aGOHeHTOB, a yHUGbHKALHMIO TPOLECCa MX BHEJIDEHHS M Mpesio-
CTaBJIEHUSI CO CTOPOHBI JKCIUTyaTaUMOHHBIX OpraHu3aumii. B 3atom u
COCTOMT OCHOBHAsl OCOGEHHOCTH WHTEJLIEKTYaabHOM CETH.

HeitcTBUTENILHO, MMesl JeTabHO cneunuLMPOBaHHbIi MHTepdeiic
y3J1a ynpaeiewusi yciayramu ¢ B/, sKCmuyaTauMoHHblE KOMMaHHH,
A[IMMHACTPALIMK CBSI3M, @ TaK)Xe JpyrWe MNOCTaBLUIMKA MOTYT CaMy
Ha He3aBMCHMOW U KOHKYPEHTHOW OCHOBE BHEIPSTb BCE HOBBIE U HOBbIE
YCJIyTH, He BKJIIOYasiCh B JOPOTOCTOSIILMI M HE MMEIOLMI JiorHYe-

CKOTO 3aBeplleHUs! MPOLECC MOCTOSHHOW MOAMUKAIMK CHCTEM KOM-
MyTaipu (MO Mepe BO3HMKHOBEHWs HOBBIX TpeGoBaHMii aGOHeHTOB).
KoneuHo, npo6aemsl co3naHus UHTEJUIEKTYaJIbHOW CeTH He MCYePIibl-
BalOTCA Pa3paboTKOii ofHOro uuTepdeiica ¢ Bl (xoTsi uMeHHO 3Ta
3ajiaya pacCMaTpUBAETCs B Ka4eCTBe OCHOBHOI); JOJUKHBI GBITh paspa-
GOTaHBl pa3;MuHBIE CIOCOGH! I0CTYNa aBOHEHTCB K ycCayraM MHTeJUIeK-
TYaJILHOW CETH, MHOTOOGpa3ne KOTOPHIX 3aBUCHT OT MHOIMX KOHKpET-
HbIX (aKTOPOB: yPOBHs 1M(POBA3ALIMK CETH, CIOCOGOB € MOCTPOEHHS,
UCTNONL3YEMbIX CUCTEM CHUTHAJM3ALMK ¥ KOMMYTAaLMM U T. M.

OrHocuTensHO ciayx6m «800», B. M. Heitman COBEPLIEHHO CIIpaBe/i-
JIMBO yTBEDXKJaeT, 4To B Havane 70-x rr. oHa mnosiBuaacs B CIIIA
KakK yc/yra M0 NpefloCTaB/eHuIo aGOHEHTaM BO3MOXHOCTH OCYLIECTB-
JIEHMsI MEXIAYrOPOAHBIX BBI30BOB 32 CYET BHI3bIBAEMBIX A0OHEHTOB.
OnHako B mpouecce nanbHeluIero pa MuTus (PyHKLMOHATbHOE conep-
JKaHue 3TOH C/lyKObl MPeTepresio CyeCTBeHHble M3MeHeHus. B 80-x rr.
TOABMJIACE MAEsl YJyYIIEHHOH (MJIM KaK ceiuyac 4acTo TOBOPAT <«Ipo-
IBUHYTOMH») ciayx6u «800» (Enhanced 800 Service), no3BoJisowmest
OCYINECTBJIATE llepeajpecauyio BBI30BOB B 3aBHCHMOCTH OT PAJA yCJIO-
Buid. VMeHHO C oToii ciyxGoii Gbla CBSI3aHa yCTAaHOBKa Ha TeJie-
($OHHOI ceTH LEeHTpaNn30BaHHBIX 6a3 JIAHHBIX W CAMO MOHSTHE WHTEJ-
JIEKTyaIbHOCTH CeTd. OfHaKo ceiyac TPaMIMOHHO ¥ HOBYIO, yJlydlieH-
Hylo cayxOy «800» BO MHOIMX W3aHUSX 3ayacTylo HaspBaloT 800
Service. 4To, BEPOSITHO, MOXKHO OOBSCHUTS TULIb CTPEMICHUEM K panmo-
HaJIM3alyu.

YTo KacaeTCsi HEKOHKPETHOCTH ONpeJesieHHsT MHTEIUIEKTya bHON ce-
TH, TNPUBEJEHHOTO B OJHOM M3 CTaTeil TeMaTUYeCKO MOAGOPKHM, TO,
MO MHEHMIO aBTOPOB, OHO SIBWIOCH HE pe3yJIbTaTOM KOMIIPOMHCCA,
AocturHyToro B pamkax MKKTT, a oTpakeHueM mnpuHIMIHMaIbHOMK
BO3MOJXKHOCTH NOCTPOEHHUS] MHTE/IEKTYaJIbHON CeTH Ha OCHOBE JIO0OH
KOMMyTHpyeMO# ceT aJiexTpocBssu (TGOII, ceTn mepedaun paHHBIX
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¢ xommyTanueii nakero, ISDN u ap.). Kpome Toro, mosrocpouHas
LeseBasi apXMTEKTypa MHTEJUIEKTYalbHOM CeTH — PaBHO Kak U ee
(yHKUMOHALHOE OTMCAHME U ONpefeJieHne — OyZieT pa3BUBATBCA M
COBepILIEHCTBOBAaTHCS, BOMpasi B ce6si KaK yXe HAKOIJIEHHbIH OIBIT
SKCIUlyaTalMyu M JIOCTHXXeHMst B obnacTv Ga30BBIX TEXHOJOTHH, Tak
u TpeGoBaHMsI Pa3BUBAIOLIETOCs PbIHKA HOBBIX yCiyr. IMEHHO MO3TOMY
CerofiHAILHSAS peJaKlys MHTEJUIEKTya IbHO! CeTH MpPEANnoaraeT HeKoTo-
pylo creneHb cBOGOAbI UM He SIBJISIETCS OKOHYATEbHOM.

B 3aKJIOYeHHe XOTeNoCh Obl ewe pa3 noGiarosapuTh aBTopa NMUCbMa
3a MOHMMaHUe BaXXHOCTHM NOJHSATHIX B TEMATHUECKOi MoxGopke mpoG-
JleM ¥ TpPUIJIACHTb ApPYrMX CHEeLMaJIMCTOB BBICKAa3aTb Ha CTPaHMLAX
JKypHana CBou coobpaseHus no npoGieMaM, CBA3aHHBIM C TOCTPOEHHEM
UnTesuiekTyanbsHoit cetTn Poccuiickoin Menepauun.

JI. E. BapakuH
npodeccop,
rexepasbHblii aupekrop ITHUUC

OcCTaHOBMMCS Ha TOM, KaK Gy/lyT B3auMoeiiCTBOBaTb MHTE/LIEK Tyallb-
Hble LdpoBbie ceTH ¢ BcepoCcuiicKoi WHTErpaabHOK 1y (poBOi CETHIO
(BHULIC-32) c KOMMYyTHpYEMbIMH ¥ JOBOAMMBIMHM 10 TEPMUHAJIOB NOTpE-
Gureneii 1MMpPOBLIMM KaHATaMu CO CKOPOCTBIO 32 KOUT/C, HAOKEHHOK
Ha TOCy[lapCTBEHHYIO Tesie(hOHHYIO CETb CTPaHBI.

Lene co3nanusi BeepoccuiicKoii WHTerpaJbHOM LMPOBOM CEeTH, Ha-
JIOKEHHOH Ha CYLIECTBYIOLIYIO Tesle(OHHYIO CeTb, COCTOMUT B TOM,
4TOOBI, BO-NEPBHIX, Pa3BUTh TesledoHHYIo ceTb Poccum 3a cyeT BeCbMa
SKOHOMHYHOM YCTAHOBKM LUQPOBLIX TeseOHOB, 00eCTeUnBAIOUIMX MO~
JlydeHHEe aBTOMATHYeCKOH TejlePOHHOU CBsI3W BBICOKOIO KayecTsa
Kak MexAay Bcemu LMEpOBbIMH, TaK W MeXAy LMGPOBHIMM M CyLIe-
CTBYIOIIMMY 2HAJIOTOBHIMM TesieOHaMM Ha BCEH TEpPUTOPUM CTPaHBL;
BO-BTOPbIX, 00ECIeYMTh BO3MOXXHOCTb YCTaHOBKM y JIOOBIX TNOTpe-
6uteneir BULIC-32 (Mexay ux aBOHEHTCKAMY JIMHMSAMUA ¥ LM(POBBIMU
TeneOHHBIMU anmnapatamy) LMGPOBBIX aJaNnTepoB Nepefayd AAHHBIX,
C/MTBIX C TepcoHanbHbiMM IBM, K KOTOPHIM MOIYT OBITH MOAKJIO-
4eHl 1O CTaHAAPTHHIM CTHIKaM Tenedakchi u Jnobble apyrue aGo-
HEHTCKue YCTpPOHCTBA.

Hnsi tenedpoHHOro CoeMHeHUsi ¢ LM(POBBIM MM aHAJIOTOBBIM TeJie-
¢onom aboneHT BULIC-32 HabupaeT Ha KHOFMOYHOM HOMepoHabupaTene
mucposoro TenepoHa 0 ceMu (ISt MECTHOM CBA3M) WM JECATH
(o1 MeXXAYropogHOro coeiauHeHusi) uucdp. Hus oOMeHa [1aHHBIMM
nepcoHanbHasi DBM mochutaeT cHayalla YeThIPEX3HAUHBIA KO YCJyIH
«epepaya JaHHbIX» (%X Xy%) ¥ Jallee — 3HaKM HaOpaHHOro HoMepa.

ITo koamy BTO¥ yCJyrH NMPOM30KIET MOAK/IOUEHUe 3aJaHHOro HoMepa
BbI3bIBAEMOTO abOHEHTa, 1 Ha LM(POBYI0 KOMMYTALMOHHYIO CTaHIMIO
C-32 (panee oHa Ha3zpbiBanach DATC-ILIA) nocTynuT ykasauue, 4TOGBI
BhI3bIBAEMOMY a0OHeHTy ObLT OC/IaH BBI30B BTOPOro THMa (MO KOTO-
POMy JI0JIKeH TOIKJIIOUATHCH aGOHeHTCKMi uudpoBoil aganTep nepesa-
4M JaHHBIX, a He LudpoBoii TenedoH Bbi3biBaeMoro abGoHenrta). IMouy-
YYB BBI30B, a/IalITeP BHI3BIBAEMOTO aGOHEHTa BCTY IUT BO B3aMMOJIEHCTBIE
¢ ajzanTepoM Bei3piBalomero aGowenra. Takum oGpasom, mse IT9BM
Tenepb MOTyT oOMeHMBaTbCsi MH(poOpMalWell 1O UETHIPEXMPOBOJXHOMY
CHHXpOHHOMY LM]POBOMY KaHady CO CKOPOCTbIO Mepefaum 32 KOut/c
npu xoaddumuente oumbok meHee 1- 10—6, 3arem tapudmumpyercs
NPOJOJIKMTENPHOCTL CEaHCa B3aMMOJEWCTBUsI [BYyX ajfalTepoB Iepe-
Jlayd IaHHbIX.

OTMeTHM, YTO B Ka’K/LyI0 CTOPOHY B TEUEHMEM MUHYTHOTO CeaHca C Bbi-
COKOI# 0CTOBepHOCTHIO Gysier nepenasaThest 32 -10°X 60=1 920 000 Gur,
4TO COOTBETCTBYeT mepefaye «43 MaMsaTy B NamsaTh» II3BM 100 crpa-
HUL{ MALIMHOMMCHOTO TeKcTa TeslerpadHbM KoaoM (onvH GaiiT Ha OIMH
3HaK) MJM LIECTH KCepOKOMMi MoMHOPOopMaTHEIX NoKymeHTOB. Tak BOT,
B KayecTBe aboHeHTOB BcepoccuiiCKoW MHTerpasibHOi LM(POBOK ceTn

MOIYT BBICTyNaTb TaKXXe OKOHEYHble YCTPOWCTBA WHTEJLIEKTYasbHBIX
ceTei, KOTOpsle B TeueHue 3—35 ¢ OyAyT HoJyyaTh 3aKa3aHHbIE COE/M-
HEeHUsl MeXJy JIOOBIMM TepMHHAJIaMH.

EcTecTBeHHO, aGOHEHTH MHTEJ/LIEKTYaJbHBIX ceTell 00JafaloT BbIC-
IIMM TIPUOPUTETOM; OHM OY/YT MOJIB30BATECH MPEUMYLIECTBAMM CEpHUiA-
HOT'O MCKaHHsl, IPY KOTOPOM COeiMHEHHE MOJKET 3aKOHUYMTHLCS C MepBOM
MONBITKM 0OMEHOM JaHHbIMU C J1060# 3aiaHHO BeposiTHOCTBIO. EcTe-
CTBEHHO, YTO TIpM HaJIMYMH JIBYX HE3aBUCHMBIX BHIXOLOB 00€CHeunBaeTcs
BBICOKO3((PEKTUBHOE pe3epBUPOBaHHE.

Takum o6pazom, BULIC-32 ju1si MHTE/UIEKTya IbHBIX IM(POBLIX CeTel
GyIeT BHIMOJIHATD POJIb BHICOKOIPOM3BOAN TeJTbHOM MPEBOCXOIHOM TpaHC-
MOPTHOM CHCTEMBI, T. €. [PEIOCTABJIAETCS 10 BBICIIEH KaTeropum Ta e
ycnayra, uto u ab6onenram BULIC-32. IMoaromy BULIC-32 Huuero crme-
LMaJbHOrO He JOJUKHA JeaTh s 06C/yKMBaHMS MHTEJUIEKTYasbHbIX
uudposeix ceteil. [locnegnue TOMBKO JOJDKHBI MO HYXHBIM ajpecam
uMeTb HeoOxomumoe uucio 1MdpoBbiX TesedoHOB. ITa 3afaya Mpen-
CTaR/IAETCS pa3pelnMoii, TIOCKOILKY He mpo6liemMa GbICTPO yCTaHaBJM-
BaTh LM(PpoBbie TesedOHbl TeM, KTO B COCTOSIHUM OIUIAYMBATH HX
YCTaHOBKY IO CPOYHBIM JOPOrMM Tapudam.

BULC-32 npenycMarpuBaeT He MCMIONb30BaTh cymecTyiomue ATC
(TaKk Ha3bIBaeMbi€ «OCTPOBa»), a OXBaTHIBaTh BCIO N'OPONCKYIO TEPPUTO-
pUIO C MOMOLIBIO YAAJNEHHbIX MasOoKaHaJbHHX MYJIBTHUIUIEKCOPOB ITO
03BOJIAT TaKMM OpraHM3aLMAM, KaK, Hanpumep, cOepOaHK, yCTaHOBUTHL
udposie TesedOHBl ¥ afanTepsl K HUM BO BCEX OTAEJEHUSIX M BKIIIO-
YUTb WX B COOTBETCTBYIOIMI BbIYMCIMTeIbHBIN HeHTp. Bo Beex ciyuasx
aboHeHTCKMe JMHUKM OyIyT KOPOTKHUMH.

OTMEeTHM, YTO €C/I MHTEJVIeKTyalbHasi CeTb 00C/Iy)KMBaeT KPYITHYIO
OpraHU3aLyIO, HATIPUMEP, KPYMHBI BbIYMCIMTENBHBIH LEHTP, LEeecoos-
pa3sHo [Jisi €ro CBsI3M CO BCEMM [DYIMMHM OKOHEYHBIMM CTaHLMSIMU
umeTb, Hanpumep, 100 1MdppPOBHIX afanTepoB Nepejlayn AAHHBIX C CyM-
MapHo# npou3BopuTesbHocTbI0 10000 cTpaHM1] MAaIIMHOMIMCHOTO TEKCTa
B MUHYTy (TesérpacbHbIM KOLOM) — Be[b LUMEPOBHX Tesie(hOHOB 6yner
HECKOJIbKO MuyumonoB. KommyTaumonnas cucrema BULIC-32 cniocoGHa
COBMECTHO KOMMYTMPOBaTb /IBa COCEJHUX KaHasia CO CKOPOCTSIMM [epe-
paun 32 k6ut/c. IToatoMy aGoHeHTH! GYAyT MMeTh BO3MOXXHOCTDH 3a-
Ka3plBaTh [Jj1si OOMeHa JaHHBIMM KaHajlsl CO CKOPOCTBIO Nepenauu
64 x6uT/C, KOHEYHO, C HBOWHOM OMJIATOM.

BUILIC-32 He npeTeHIyeT HA MOHOMOJMIO B 00CIy )XMBaHUM MHTEJLIEK-
TyaJIbHBIX CeTeH, A7l HUX, TI0-BUAMMOMY, OyJyT MCIOIb30BaTLCH TAKXKE
BOJIOKOHHO-ONITHYECKME CETH OTPOMHON TMPOM3BOAMUTELHOCTH.

M. V. IMoask
K. T. H., Befiyli HayYHbI COTPYIHUK

U3OATENLCTBO
«PAONO M CBA3b»

nosoamt ao Bawero ceefenns, uto B 1993 r.
NNaHupyeT BbINYCTMTh CPABOYHMK KONNEKTH-
Ba aBTOpOB

noa pes. Meuwanosa B. M.

«CBEPXLUMPOKOMOJNOCHLIE
YCTPOHACTBA YBY,
CBY M KBY AMATNA3OHOBx.

CnpaeouHuk Bkmouaer B cebs ob3op ms-
BECTHLIX M HOBbIX METOAOB MapameTpu-
YEeCKOW ONTMMM3aUMM M annPOKCMMAaLIMK
yacTtoTHbix xapakrepuctuk CBY ycrtpoicrs;
COAEPMT HOBEHLIME pe3ynbTarbl B TEOPMM

MHOFOMOJIFOCHMKOB M HEOAHOPOAHBLIX SMHMM
nepepaaun, obLIMPHLIE CNPaBOYHbIE AaHHbIE
MO OAMHOUYHBIM M CBSI3@HHbLIM JIMHUSAM ne-
penaun, 3PpPeKTMBHO MCNONb3YyEMbIM B 3a-
[ayax aHanm3a M cuHTesa.

OcHOBHas 4acTb KHMIM MOCBSLEHa OpM-
rMHaNbHbIM pe3ynbTaTam CHHTE3a, paspabor-
KM M DKCMEPMMEHTaNbHOrO MCCNeAoBaHUs
KoHkpeTHbix ycTporcrs CBY, Ttakux, kak
uAbTPLl, AeNMTEeNn M CYMMATOPbl MOLLHO-
CTH, HanpaensoLMe OTBETBMTENH, (Pa3oBpa-
warenu, TPaHCOPMATOpPbl BOJNHOBLIX CO-
NPOTUBNEHMM, HArpy3Ku. YcTpoicTea peanum-
30BaHbl Ha CCHOBE O/[MHOUHLIX M CBS3aH-
HbIX NMHMM Mepefayn Co CTyNeH4YaTbiM M
NNaBHbIM U3MEHEHMEM MOTOHHLIX MapameTt-
pos. PeaynbTaTthl cuHTe3a NpeAcCTaBnieHbl B

tabnuuHoi copme, uro obecneunsBaer Mx
AOCTYMHOCTb AN LUMPOKOTO KPYra HayUHbIX M
MHKeHepHO-TeXHUUYecknx paborHukos. Bce
pe3ynbTaTtel MCCNEAOBAHMM MPOLLNM 3KChe-
PHMMEHTaNbHYIO MPOBEPKY, BOMMOLiEHbI B
peanbHbIX KOHCTPYKLMSIX, KOHKYPEHTHOCMO-
CcOBHbIX Ha BHELUHEM M BHYTPEHHEM PblHKaX.
Ycrpoiictea Aans  AuanasoHa uactor
0...50 [Ty nocrasnstotcs B cTpaHbl CHI,
Fepmannio u CLLA.

O6vem cnpaBouyHuka 25 n., OPMEHTMPO-
BouHas ueHa 50...70 py6. 3aseku NpuHM-
matorcss no apapecy: 101000, Mocksa,

MouramT, a/s 693, uspn-so «Pagmo n ceszby»,
3as. pea. B. H. Bansuesy.

KonTtakTHble Tened onbl: 925-04-53,
925-02-10
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NPUHLU KNI MOCTPOEHUSA U MAPLIPYTU3AUHWU COOBLIEHUH
B CETH CUTHAJIU3ALUHUU CC-7

H. I. Jopd

Beenenune. B coBpemMeHHBIX cpencTBax CBsi-
3u cuctema curnaansauuu Ne 7 (CC-7) mo-
KeT ObITb ONpejie/ieHa KaK CHCTeMa, Mo3BO-
JS0LIas CTAHUMSAM C NPOrPaMMHBIM yNpaB-
JleHHeM, ceTeBbIM 6a3am [HaHHBIX M APYTHM
«MHTeJJIEKTYaJIbHBIM» y3/7aM ceTH O6MeHH-
BaThCA HHQpOpPMalHeHd, OTHOCAILEHCA K [po-
1eccy yCTaHOBJIEHHS] COelMHeHHH, 0OC/yXH-
BaHWIO DPAa3JIMYHBIX NPHKIAAHBIX TPOLECCOB,
ynpaBJ/IeHHIO CeTeBBIMH NpoleccaMH H Ap.
Curnanusauusi onpeliesisieT HHOPACTPYKTypy
ylipaBJieHHsl COBPEMEeHHBIX CeTeill CBsi3H, CJay-
JKHT LIS HHX “@HaJ/loroM LeHTPaJibHOH HepB-
HOH CHCTeMBl XHBOro oprasusma’ [l, 2].

B un¢poBbix ceTsix ¢ HHTerpanuei ciayx6
(LLCUC) MHOXKeCTBO CTaHAAPTOB Ha OPO-
TOKOJIbI CHTHAJIM3alHH MOXeT OhTh pasjeJie-
HO Ha jBe ocHoBHbie uyactd [1, 3]. Tlep-
Basi (NPOTOKOJIBI Ha aGOHEHTCKOM YyudacTke)
W3BecrHa noA Ha3paHuem D-kamnaJ, wiu ToY-
Hee nUdposasi cucreMa aGOHEHTCKOH CHTHa-
susauuu Ne 1 (Digital Subscriber Svgnal-
ling System Ne 1), a BTopasi (mpOTOKOJbI
Ha wmexcraHuuonuom yuactke IJCHC) —
cucrema curnasusanud MKKTT Ne 7 (CCITT
Signalling System Ne 7) [1, 4, 5] O6a
CTaHAapra MeXXAYHapoiHble U MPHHATH
MKKTT — oprauusauuei ctannaproB Mex-
JLYHAPOIHOTO €0I03a 3JeKTPOCBSA3H.

H3BectHo 3HauuTeNbHOEe UHCJIO My6JHKa-
UMl no mnpoGiemMam TMOCTPOEHHS, MPOEKTH-
poBaHMsI M aHa/lu3a KaueCTBeHHBIX Xapak-
TEPHCTHK CHCTEM CHIHaJM3alWM, NpHYeM B
yuc/le HauboJlee aKTyalbHBIX — pacueT CeTH
kanaysoB CC-7, mapuwpyrtHsanus cooGlie-
HUl M pasjelieHHe CHTHaJbHOH HarpysKy,
a TakXe ynpaBJieHHe CHIHaJbHbIM Tpagu-
kom B cetu CC-7.

OIHH M3 MOAXOLOB K pacueTy CeTH Ka-
HaJloB u3JoxkeH B [7]; B [8] maercs mon-
pobHoe onHcaHHe OCOBEHHOCTeH MeXAyro-
ponHoit cetn OKC B P® ToroBurcst ny6iau-
KaluMsi [0 BOIPOCAM YIpPaBIEHHsI CHIHalb-
HbiM TpadukoM B cetu CC-7. B nenom nepe-
YHCJIeHHble HanpaBJeHusi o6pasyioT edHHbIH
KOMILIEKC 3a/a4 M0 CO3[aHHI0 CHCTEeMBl aBTO-
MaTH3upoBaHHoro npoekrtupoBaunusi (CAITP)
MeXyroponaHod TtesieoHHoH cetn Poccuit
ckoil Penepannu (CC-7 P®). [lepsas Bepcus
ee Oblia paspaborana B 1986 r. [9].

MapuipyTu3anus cooGHIeHHH H pasjeie-
HHe Harpysku (oOwue nogoxenus). Ceron-
HA Ha TesedoHHO#i ceth PoccHu ycTandas-
JIMBAIOTCS]  pa3yipuHbie 1HQPOBble CTAHIHH
¢ CC-7. YBeqnueHHe 4ucaa TaKHX CTaHLUM,
HCMOJIb30BAHHE aHAJIOrOBBIX H IHU(POBHIX Ka-
HaJIOB CHIHAJH3alHH CTaBAT nepej NpPOeKTH-
POBIUHKaMH CeTH psili NPaKTHYECKHX BOMNPO-
COB, CBSI3aHHBIX CO crioco6amMH MaplipyTH-
3alMH CHIHaJbHBIX COOGINEHHH.

B  cooTBeTCTBMH €  peKOMeHAalHAMH
MKKTT ¢yHkunu mMaplipyTH3auHHi, pac-
No3HaBaHHsl M pacnpejesieHHsl CHTHaJbHBIX
cooO6lIeHHH N0 MOACHCTEMaM NoJb3oBaTesieit

(puc. 1) npeacraBasiioT co6ofl yacTb PyHK-
umii  06paGOTKH CHTHAJBHBIX  COOGLIEHHH
(yposerb 3 CC-7). ®yHkuun pacnosHaBa-
HUsI HAa OCHOBAaHMH KOJa NYyHKTa Ha3Haue-
HHSI ONpPe/IesIsiIOT, sABJSIETCS JIM JIaHHBIH y3eJ
ceTH MyHKTOM Ha3HAauYeHWsi MPHHSTOTo co06-
menusi. PVHKIKHKE pacnpeiesieHUsi HanpasJsi-
0T coobuieHnsi Ha yposenb 4 CC-7 B noj-
CHCTEMBI NoJIb30BaTeell. Mapuipyrusanmns —
npouecc Bhi6opa B y3/ax CeTH 3BeHa CHI-
nanusaunu (3C) mast KaKaoro cooGLIeHHUs
B COOTBETCTBHM C 3THKETKOH H JaHHBIMH,
HUMEIOIMMHCST B KaXX/IOM NyHKTe CHIHaJ/u3a-
uvt (I1C) B Buge MapuIpyTHBIX TabauIlL.

DTHKeTKa MaplipyTH3aUMud — 4acTh CTaH-
JlapTHOH TeiePOHHOH 3THKeTKH CHIHaJbHOTO
coobwenusi  (puc. 2). Koa ucxomsulero
nynkra (KHII) u kon nyHkra nasHaueHus
(KITH) Ha 3THKeTKe yKa3blBalOT AJs1 JAaH-
Horo coobutennsi uexoisiwuit T1C u 1IC na-
3HaueHus. Yerbipe Maaalux GHTa MOJs Kojaa
unentudukauny kanana (KMK) cayxart no-
nem cesiekuuH 3BeHa curiaausaumn (C3C),
MCIIOJIb3YeMbIM  AJIsi  Pa3fieNeHHs] HATPY3KH.
OtmetuMm, uro mnoje C3C —uacte noss
KUK ToJibkO st COOOUIeHHH 4Yaciu MOJb-
3oBaTesiell TesleOHUM, IS IPYrHX 4acTed
nosb3oBaTeseil cucremb curnainsanud C3C
npeacTaBisieT €060 He3aBHCHMOe TMoJe.

[lox pasnesieHdeM CHTHAJIbHOH HarpyskH
MOHUMAETCsi Npolecc paclipejle/leHHsi CHT-
HajibHOrO Tpaduka no ABYyM uiau OoJee
3BEHbSIM MJIM MapuipyTaMm CHTHaJIM3aLHH C
1lesibi0 BLIpaBHHBaHKs Tpaduka H/uin obec-
meueHHsi HameKHoctu. Peienne o paspene-
HHM HArpy3ku MPHHUMaeTcsi B Y3JaX CeTH,
ucxoass us 3nauenusi nossi C3C. Crenyer
OTMETHTb, YTO B KOHKPETHBIX peaTH3alHsX,
[PUHATLIX B HacTosiiee BPEMs, CIOCOOBI
HCIOJb30BaHUsT H KOJHYeCTBO OHTOB I10JIS
C3C MoryT HMeTb HEKOTOpbie pa3JiHuHsA.
Hanpuwmep, ans Ceseproii Amepuku (craH-
napt ANSI) uucno 6utoB nons C3C pas-
HO MN\TH, a JJsi o6uieeBPONEHCKHX CTaH-
JlapPTOB — YeThIPEM.

B tepmunonornp CC-7 [4] BO3MOXKHOCTB
o6MeHa CHIHAJIbHBIMH COOOLIEHHSIMH MexK-
Ly MOACHCTeMaMH MoJb30BaTenlel onpeaess-

sz \\“\\_\\\\‘\Qﬁw;*:w cemi CUHANS  UANSSNNNSSS

7/;%
a

7
/

7

1
il

7

i
7
)

DyHKipK 06paGoTKH CeoSueHMlt CUTHAJM3aLMT

7

J—

7
7
.

Pacrpei2Jesme -l [ PacniosHepaHue
—++! CooOmeHmt { cooome

7

i

Z

S

S

</

R
8
-5 5

ST

Neg

i

o

A
N

W

—
MepupyTrsalma
co

A

i

wim)

=

UL | T,

|

T
7
f

s I,
"Iy,

%

7
/
M

7

»

SN

7

|

7

W, L
y
7

-
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Puc. 1

eTCsl KaK WX CHTHalbHOe OTHOIleHHe (signal-
ling relation). Mapuupyr curiajiuzauuu —
3TO 3apaHee YCTAHOBJEHHBIH MyTh, COCTOS-
LWHHA M3 NYHKTOB CHTHAJH3alLHH (OKOHeY-
HBIX W TPAH3UTHHIX) MOCJIeJOBaTebHO CO-
enunentbix 3C. Ilepenaua coobuieHuii B ce-
TH MOXET OCYLIeCTBJISITbCSE B OJHOM H3
TPeX peXKHMOB: CBI3aHHOM, HECBA3aHHOM HMJIH
KBa3HCBsI3aHHOM B mepsom cayuae cooGuie-
HHSI OJHOTO CHTHAJILHOTO OTHOLUEHHS Tepe-
nalorcsi yeped nydok 3C, HemocpencTBeH
HO CBSI3bIBAIOWIHH [Ba NyHKTa CUrHaJIM3a-
uuu. [lpu HecBsizaHHOM pexuMe coobLue-
HHUSI M1y OKOHEUHBIMH IyHKTaMp mepe-
JaI0TCSA € MOMOILBIO MaplipyTa CHIHaJH3a-
UK, HCTOJBb3YIOLUEr0 TPAH3UTHLIE MYHKTHI
(MapuIpyTH OMPEREJSIOTCH HeloCpeICTBEHHO
nepen nepenaveit coobuenus). [lpu xBasu-
CBSI3aHHOM DeXXHMe MapILUPYT CHrHaJIU3aLHH
Bcerja npenonpeneled, ¢GHKCHPOBaH H, KO-
Me TOro, HCHOJb3yeTcsi KBa3HCTaTHuecKash
MapupyTH3anus (pa3HOBHAHOCTL aianTHB-
HO#),  npeaycMaTpuBalollasi — H3MeHeHue
MapLIpyTOB B C/ydac OTKA30B MX sJieMeH-
TOB uJu neperpy3kax [6]. [anee paccmart-
puBaeTcsi KBa3uCTaTHUeCKas MapluipyTH3a-
uHs

B HOpManbHEIX YCJOBHSX  MOJIb3YyIOTCS
OCHOBHBIMH Mapupytamu. Ilpu ux noepex-
JIeHHSIX MJIM Teperpy3kaX I[PUMEHSIOT pe-
3epBHbie (asbTepHaTHBHbE) MapwpyThl. O6-
Hiee YHCJIO OCHOBHBIX H pe3epPBHBIX MapLipy-
TOB [VIs KaX[AOr0 CHIHAJIbHOTO OTHOILEHHS,
KaK NpaBuJIo, olipefie/isieTCst HCXOAS M3 orpa-
HHYEHHH Ha KauyeCTBEHHble W HaJeXHOCT-
Hble oKa3aTesu ceTH, Hopmupyemsie MKKTT.
COBOKYIHOCTb OCHOBHBIX H Pe3€pPBHBIX Mapll-
pyroB mexay aByms [1C HashBaOT MyuykoM
MapUIPyTOB CHTHAJIM3ALHH.

Crpyktypa cetd curnaausaunn. PyHKUHH
MappyTH3alul cooblleHnii H pasjelieHusi
Harpy3kd NpPsSIMO 3aBHCAT OT CTPYKTYphl
CeTH CHTHanu3alnuu W ee Tornotorud. Crpyk-
typa cetn CC-7 Bkmouaer B ceba TIC,
TpaH3uTHbie NyHKTHl curHadusaunu (TTIC)
u 3C. CoBOKyNHOCTb NpaBUJ VCTaHOBJIEHHSI
caseit mexay [IC u TIIC ¢ nomouibio
3C onpejesisieT TOMOJOTHIO CETH.

CerojiHsi HM3BeC1Hbl /B OCHOBHBIX TOA-
X0/@ K ONpejesieHHI0 CTPYKTypol H TONO-
gorud cetu CC-7 [1, 10, 11]. B o6oux
noaxonax [IC of6belHHSIOTCS B KJacTepHl,
a TIIC B ceTb: NOJHOCBA3HYIO B MEPBOM
cayyae (puc. 3,a) W ABYXyPOBHEBYIO BO

CreniapTHas TeJeQoHHAA STUKETKE

’ ATYKETKA MADIPYTHSALMK
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Puc. 3

BTopom (puc. 3, 6). Ha puc. 3,6 I1C kax-
joro kinacrepa I—4 onupaercsi nyukamu 3C
(cnyioluHble JiMHWKM) Ha jgBa «cBoHx» TTIC
(ueTwipexyrosbHKKH) . Ypoin A u B cetn
TIIC paBHOLEHHBI, CeTb KaXiOTO YPOBHSI —
NOJIHOCBSI3HAS!, a CBSI3H My YPOBHSIMH

HCNOJb3YIOTCH  NPH  NOBPEXAEHHUAX  HJH
neperpy3kax ceTu.
OCHOBHBIMH  «siYeiiKaMH» paccMaTpHBae-

MBIX TOMNOJIOTHE CJy»KaT CTPYKTypbl, Hpel-
cTaB/ieHHble Ha puc. 4. flueiika tuna A on-
peneasier cnoco6 cesisu aByx I1C onHoro
KJacTepa AJsi ceTeil, H306paKeHHBIX Ha
puc. 3,a u 6. Slueiiku TunoB B u C xa-
pakrepusyior cBsiau JByx [1C passiuuHBIX
KJIaCTepoB, NpHYeM JJIsi CeTH, MOoKa3aHHOH
Ha puc. 3,6, BO3MOXKHBI JIMIIp SYeHKH
tuna C.

INpencraBiieHHe ceTH B BHIE COBOKYIHO-
CTH slYeeK [aeT BO3MOMKHOCTb MPOEKTHPOB-
LMKy H aJMHHHCTDPATOPY CETH YeTKO ompe-
JeiuTh (PYyHKIMH MaplIPyTH3aLUH W pasje-
JIeHHs1 Harpy3kM, peaJsiH30BaTb OTHOCHTEJb-
HO MpOCThie NPOLeRypPhbl YNPaBJeHHs CeThbio

Tun A
17C; 7 1C, 2
Tun B
nc 11C;
TunC
1Cy 1C,

Puc. 4

Ta6nuumwa |

Mapupytnsanus coobumennit B [1C A

Ipumeuanue

Mynkr Hopmasibubrit IepBolii peseps- Bropoii peseps-
HasHaueHHs ny4dok (npu- HBII yYOK HBIH MyYOK Iloncrzf::é)fﬁ P}a{:geﬁ:::c
OpHTeT) (npuopurer) (npuopuTet) y Py
(A, B) [1] (A, D) (1] — 001 C nyukom (A, D)
F
(A, D) [1] (A, B) [1] — 001 Cnyukom (A B)
D (A, B) [1] (A, D) (2] — 001 Bes pasnenenus
HArpysKkH
*. 0 — nyyok (3BeHO) focTyneH, I — HepocTyneH
Ta6anna 2 ITpumep onucanusi mMapupyTHo# Ta6uiu-
Lkl H €€ HUCIOoJIb30BaHUs npHuBefeH B Tabu. 1
3¢ (A4 B (A By (AD) M 2 u na puc. 5 u 6. Ha puc. 5 noka-
3aHO pas3jiejieHde HArpy3kH B CETH C HCIOJIb-
Komn C3C XXIX XX0X XXX0
3oBaHueM kojgoB C3C. 3pece XXXX — kon
Tocrynmocts 3C 0 0 0 C3C coobwennit or TIC A k IIC F;

1 OGyHKIHM TexoOc/yXKuBaHus ODKcniyarta-
LHST U PAa3BHTHE «SYEHCTOH» CeTH ONTHMaJb-
Hbl M C 3KOHOMHYECKOH TOUKH 3PeHHs.

Jlna  paccMaTpuBaeMblX CTPYKTYp LeJe-
co06pa3Ho HCHOJIb30BaHHe KBa3UCBSI3aHHO-
ro pexuMma nepenauu coobuienuit. OgHako
cliefyeT OTMETHTb, YTO B Psijie ClydyaeB 3KO-
HOMHYECKH BBIFOAHO NPHMEHUTb CBSI3aHHBIH
pexXuM JJIsi nepefaud CoOOLIeHHEH MeXAy
nBymsi [1C omHoro WM [BYX pasyiduHbIX
knacrepoB. Ilpu stom cers TIIC wucnodb-
3yeTcsi TOJILKO MJISi pe3epBHOH MapLUPyTH-
3alIUH.

MapuipytHbie TaGauupl. PekomeHpauuu
MKKTT no cocraB/ieHdio MaplupyTHBIX
TabJIHIl HOCHAT BecbMa OOLUMH Xapakrep H
NPH KOHKPETHBIX peaju3auusix Tpe6yioT He-
TaJIbHOH npopaboTku. MapuipyThHasi Tabuu-
na Ka)jaoro yana CeTH [NOJDKHA BKJIOYATh
B cebsi cienyouylo HHGOPMAUHIO: CIHCOK
JNOCTYMHBIX [JIsi JAHHOTO Yy3/Ja MyHKTOB
Ha3HayeHHsl; yKa3aHHe Ha Ny4oK (NyuYKH)
3C, mo KOTOpOMY JOJIKHO MNepe/laBaThCs
coobuleHHe B HOPMaJIbHBIX YCJIOBHMSAX; YKa-
3aHye Ha pesepBHbil Nyyok (nmyuku) 3C mas
cly4asi, eclii HOPMaJibHBIH NYYOK HeIoCTy-
neH; npusHaku poctynHoctH 3C u NyuykoB
3C; npUOPHTETHI HCNOJIBL30BAHHSI MYYKOB
3C; komn moass C3C, Ha OCHOBaHHH KO-
TOPBIX pasiessnioTcsi Harpyskd mexny 3C.

Jpyrue cBeneHusi MOryT OBITb BKJIOUEHBI
B MapuipyTHeie Tabaulbl B 3aBHCHMOCTH
OT KOHKpeTHo# peasiu3auud. OTMeTHM, uTO
Ha3HaueHHe NPHOPHTETOB C TOUYKH 3peHHs
MaplIpyTH3alHH CcooOlueHHH B CeTH O3Ha-
yaeT, 4to nyukd 3C, COOTBeTCTBYIOLIHE
OCHOBHBIM MapupyTaM (HOpMaJibHblEe Iy4-
KH), MMeIoT BhICLIuii npuopuTer. [laJjiee cie-
nyet npuopuret 1. IlpuopurteTsr 2, 3 u T. I.
(HM3IlHe NPHOPUTETHl) MNPHCBAHBAIOTCS pe-
3epPBHBIM NyYKaM 3BeHbeB.

[XXXX] — koap coobuienuit or IIC A «
IC G no ochoBhomy (A—D—G) u anbrep-
HatuBHoMy (A—B—D—G u A—B—F—G)
mapupytaM. Kpyxkom o6o3Haueno TIC,
kBaapatoM — TIIC, a smunueit — 3C. dauna
noasi C3C 4 6ura. Ilpyn mMapuipyTH3aumuu Co-
obuennii B ucxopsuem [1C pis pasnesienns
Harpy3Ku MeX1y Iy4YKaMd 3BEeHbEB HCIOJb-
3yeTcsl NepBblil 3Haualuii GUT, a [aBa IoO-
clefyolnx OuUTa MOryT GHITb NPUMEHEHbI
LIS pasjieJieHHs] Harpy3Kd MexKJy 3BeHbsiMU
onHoro nyuka. B nepsom TpaHnsutHoM [IC
pasjieieHHe Harpy3KH OCYIUECTBJISIETCST C
MOMOLIBIO BTOPOro 3Hayaiuero 6uta, a Tpe-
THH W 4eTBepTblii GHTHl MCHOJB3YIOTCS NPH
pasjesieHud Harpy3kud BHYTPH MyukoB. [lpu
BTOPOM TpaH3HTe [JIsi pa3ielieHusi Harpys-
Kd BHYTDH MYYKOB TOXe IOCTATOYHO B3SITh
TPeTH#l M ueTBepTHIH 3Hayaiue OMTHL
OCHOBHbIE TOJIOXKEHHSI TNOCTPOEHHs CeTH
CC-7 mexayropoanoii tejedonuoii cern. Ha
JTane MPOEKTHPOBaHHsI BECbMAa aKTYyalbHOM
CTAHOBHTCS 3ajaua onpejelleHHs MPHHIHIIOB
MNOCTPOEHHSI CTPYKTYPBI CETH, METOLOB Mapiu-
pyTH3amuu CooOLIeHHH u pasjelleHHs Ha-
rpy3kd B ocHoBHBIX mokymenTtax [12, 13],
peryiaMeHTHPYIOLHX HPHHUHIBL NOCTPOEHHS
TesedoHHoit cetn Poccuu, faHHBie NOJOXKe-
HUSI NPAKTHUYECKH He COJlepXKaTcsi, a JApyrue
CBsi3aHHble C HHMH, Tpe6yIOT YTOUYHeHHH

H/MJIH NepecMoTpa.
4 HavaJo ’ ‘ Hauaso ’
Tenepalua CooOmeHms

TeHepauya cooCmeHna
B IIyHKTE A B IyHKTe A

liSC:"XX‘I 1 "lKVIR:“A"IKI&k"F"!

[csc-rmeme o oo |

OTHKETKA MapIpyTH3aLMK

| l

.
MapupyTusaims coolmerus

BTEKETKa MApEDYTHSALME

MapupyTH3aIMA CoOOHEHNA

IBHI‘VCP no Tabmue 1

BuOOp mo Tadumue 1 I
o sHaveruw KIH="F" Hopua]‘ !

10 sHaueHun KIH="G" HOpMaJb,
Horo myuka {A,D) i
T T

|

neHOTO Tiyuka (A,Bjwm(4,D)

I
BuGop mo Tabmme 2

Las nyuks (A,D) MO SHAUSHMD!
C3C="XX(X"3BeHa CHTHAIM3a—
1w (4,D)

BuGop mo Tadmue 2

g mysxos (A,B)wm(4,D)
o 3navermo C3C="XX11%
3BeHa curHa/Msalym (A,B)
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ChopmynipyeM  OCHOBHble  MOJOKeHHst
KOTOpble HEeOOXOJAMMO YUYHTHIBATH MPH [10-
ctpoennu cetn CC-7 PO,

1. Mexnyropoanas cets CC-7 P® nonxna
MMeTb SIYEHCTYI0 CTPYKTyPY. €CTeCTBEHHbIM
00pasoM yUHTHIBAIOILYIO CrelH(DHKY MeXAy-
ropoJHOH Tesie()OHHOH CeTH.

2 CeTb y3/I0B aBTOMAaTHYECKOH KOMMYyTa-
LMK M ONOPHO-TPAH3UTHBIX CTaHUMH (ceTb
TIIC) crenyeT CTpouTb MO NOJHOCBA3HOMY
npunuuny. [IC nomkHel GbTh 0GbefHHEHBI
B KJacTepbl MO PerHoHaNbHOMY MpPHHIHMIY.

3. INepenauy cooGuienuit yepes cets TIIC
HeO6XOMMMO OCYHIECTBJSITh B KBa3HCBsI3aH-
Hom pexume. [lpu cuibHOM TsiroTenuu oT-
nenbrple [1C MoryT mpou3BOAMTH CHTHAMM-
3alHMI0 B CBSI3aHHOM peXXHMe.

4. Tlpn nepenauve coobuieHui MO  ceTH
JIOJKHBL  HCMOJIb30BAThCSl OCHOBHbE M pe-
3epBHbIE MapuUIPYThl C BO3MOXKHOCTBIO pas-
Jlesiennst Harpyskv. KosnuecTBo MapuipyToB
B MyyKe He MOXeT MPeBOCXOLHTb YEThbIPeX,
a uucso TIIC Ha kaxioM wmapupyte —
nByx. KoHkpeTHble 3HaueHusi onpenensioT
HCXOlsl M3 OTrpaHHYeHHH Ha HalleXKHOCTb
ny4ka MapLIpyTOB M CPeNHero 3HaueHHs
3ajlep>KKH COOOLUICHHH Ha MaplupyTe.

5. MapuwpyTtHble TabaHIbl B y3nax CeTH
ClefyeT CTPOHTb 10 H3JI0XKEHHBIM BhILIe
NPHHUMNAM H C yYeTOM THNA BHEJpPSieMbiX
Ha CeTH CTaHIHH.

6. Jlnf MpOeKTHPOBAHHSI M OlITHMM3alMH
cett CC-7 PO pomxkua GuiTb paspaboTa-
Ha CAIIP, yuuTeiBawuiasi 3Tanbl pa3BUTHS
CeTH U KOHTPOJIb €€ COCTOSIHMSL.

[TepeuncienHbie  nojioXKeHust  moasexat
NeTaJlbHOMY — aHalM3y M JAO/DKHH  ObIThb

COOTBETCTBYIOLIMM 00pa3oM chopMyaupoBa-
Hbl JUISi BKJIOYEHHS] B OCHOBHBIE JIOKyMeH-
Thl. PerjJlaMeHTHPYIOILHEe MOCTPOCHHE MeX-
ZLyropoziHoi TenedoHHoi cetH P®.

B 3akniouyeHnue OTMETHM, YTO B JAaH-
HOIl CTaThe PAcCcMOTpPeHa JMIb YacTb 3aaay,
TPeOyIOIMNX KOHKPETHbIX M CBOEBPEMEHHBIX
pewenuit aas mexayropoatoi cetn CC-7 Po.
3apyOexHblit ONBIT IKCIUIyaTaLUH TAKUX Ce-
Teil nokasbiBaeT, 4To ¢ passutHem CC-7
W IIMPOKHM BHEJPEHHEM pacnpeeeHHOro
CeTeBOro ynpaBJieHHsi NepeyncieHHble 3aaa-
YW TMPOEKTHPOBAHHA ceTH TPebyloT caMoii
TlaTeabHOH npopa6oTku. B nporuBHoOM cay-
4Yae Ha 3JTane IKCIJyaTallMu BecbMa Be-
posiTHbl c6ou u noBpexpeHuss cetn CC-7
[13] — uenTpaibHoro siementTa TexHoJOTH-
YECKHX W nepcrnekTBHbIX cayx6 LLCHUC.

Asrop Gnaromaputr K. E. Cawmyiisosa,
C. A. Knaysa, M. A. )Kapkosa u B. A. Ha-
YMOBa 3a NMOMOILb, OKa3aHHyIO NPH Hanuca-
HHUHU CTaTbH.
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KPUTEPHH 3¢ EKTHBHOCTHU METOJA 3XOMNOIABJIEHUS U
KOH®UTYPALLUSI KOMBUHUPOBAHHOIO 3XONMONABHUTEJSA

Yactp 2

C. B. Kynernn

B nepgoit yacTn crateu* Gbi paccMoTpen KpuTepHii apheKTHBHOCTH
MeTOAa IXONOAABJEHHS M NPUBENEHb MATEMATHYECKHE

MOJICJIH 3XONOAABHUTENEH U HX cpeabl (PYHKUHOHHPOBAHUSA

Huxe npencrasjieHbl pe3yibTaThl OHEHKH METOJOB 3XONOAABJEHHS
no kpurepuio agdekrusHoctn K cnocoGoM MMHTALHOHHOTO
MozeanpoBanus Ha IBM, paccMoTpeHs ONTUMAJIbHBIN N0 KPUTEPHIO
93¢ PEeKTHBHOCTH KOMGHHHPOBAHHBII METOJ 3XONMOJABJEHHS, €ro
0GOOWEHHbI AJIFOPHTM W CTPYKTYPHAsi CXeMa 3XONOJAABHTEJs
(3M), peanmsyiomero KOMOMHMPOBAHHBIH METON 3XONOAABJEHHS.

Ouenka MeTOja 3XOKOMNEHCALMM NO KPHTEPHIO 3dbeKTHBHOCTH
NpPOBOAMIACL B BHIE ONpeleJeHHs oGbeMa MpPOCTPAHCTBA YCJIOBHH
byHKuHMOHMPOBaHHUs 5X0KoMMNeHcaTopa (JK) K3 npu orpaHHueHHsIX Ha

KayecTBO 3xononaBieHusi KI W BBIYHCAHUTENbHVIO CJOXKHOCTL K2
OrpannyenHs: Ha KauecTBO 3xonogasyeHust K1 MOTyT GBITb Bbpaxe-

Hbl B €[JMHHLAX a60OHEHTCKOH oleHKH KauectBa mepepnaud (AOKIT)
<

M0 MPOTSXKEHHBIM TeJle(hOHHBIM KaHAJaM, OBGOPYLOBAHHBIM 3XO-

nopasuteasmMu  [3]. OueHKy MeTofa 3XONOLABIEHHSI [JISi OJHO-

* CMm. «DnekTpocBsase», 1993, Ne 3.

[

CKauKOBBIX H BYXCKAYKOBBIX CMYTHHKOBHX KaHAJOB OCYILECTBJISLIH
10 4eThipex6asibHod wKane. Pe3ynbraThl aGOHEHTCKOH OLLEHKH
ist 9K u sxosarpanurenst (93) npusenensl B Tabn. 1.

dxokomnencatop obnasaer Gonee Bbicokoit AOKII, uem 33
CHHXeHHEe OLEHKH y JBYXCKAukKOBOTO CMYTHHKOBOTO KaHana Juist
00OUX METOLOB 3XONOJABJICHHS CBSI3aHO, B OCHOBHOM, ¢ Heyn00CTBOM
BelleHHs! MePeroBOPOB BCJICNCTBHE YBENHUCHHS] BPeMEHH 3alepKKH
pacnpoCcTpaHeHHsl CHrHAJa B KaHaJe.

Orpanuuennst Ha cI0KHOCTb K2 MeTOla 3XOKOMMEHCAIHH Ollpe-
JCJSIOTCST BBIYMCIHTENBHOH CJOXKHOCTBIO MAaTeMaTHYeCKOH MoJenu
9K. B paccvaTpuBaeMoM ciyuae 570 aanTHBHBI TpaHcBep-
canpHblii  Guabtp (ATP) ¢ ajropuTmMoM ajanTauMH MO  MeTo-

A4y Hanmenbuwmx kBajpatoB (MHK) u gerekropom mepeGos
Ta6auua 1
OHOCKaUKOBbI it JIBY XCKauKo Bbl it
Bun sxomoaaputens KaHaJ KaHaj
3K 3,23 2,95
33 2,77 1,99
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paboTaoNMM N0 MPHHUHMIY CPABHEHHS YPOBHEHl B3BEIIEHHBIX CHI-
Ha/loB B HaNpaBJeHHsX NMPHeMa W nepejayu.

Cnoco6HocTe DK BHIMONHSATE (DYHKUHH 3XONONABJECHHS BHISABJIS-
Jlacb MpH pa3JIHYHOH CTENMEHH OTK/AOHEHHS XapaKTepHCTHK 3XO-
tpakta (DT) OT nMHEHHBIX M NpH pa3HbIX BHAAX H HHTEHCHB-
HOCTAX Meihalolux BosaekcTBuil. Kpome Ttoro, 6bliv OT¢HKCHPO-
BaHbl CTENEHH OTKJIOHEHHS M WHTEHCHBHOCTH BO3IEHCTBMH, IIpH
kotopeix IK  yTpaunBaer paGoTocnocoGHOCTb. [l UMCIEHHOTO
BBIDAKeHUSI CTeneHH paboTtocnocobuoctd DK wcnmonb3oBasH BesH-
YHHY B: TNpoueHTHoe YyBeqMueHHE CYyMMapHOH JJIMTEIbHOCTH He-
noiasaeHHOTo 3xocurHana (HD) na Beixome DK mno cpaBuenuio ¢
9THM JKe mapaMeTpoM BO BpeMsl HACTPOHKH Ha JHMHeHHbIH IT.
Ipu oTknowennu xapakrepuctuk T OT JHHEHHBIX yBeJHUMBAETCS
CyMMapHasi IJIMTENIbHOCTb CyIecTBOBaHust HI.

B nanbmeiiiiem nog HY 6ymem nonumaTbh CHIHAJ HA BBIXOZe
9K, npeBblmalouuii onpeaeseHHblii NOPOroBLIl YPOBEHL OCTATOYHOTO
3xocHrHana — 36 nBbmMO, COOTBETCTBYIOMIMH YPOBHIO BXOJHOTO CHTHA-
aa 9K --10 1bmMO [6].

[ns KaX[0ro KOHKPETHOTO yCJA0BMSA (DYHKUMOHHDOBAHMS JJIH-
TeJIbHOCTh CyLlecTBOBAHMSA HI MOXKHO H3MepuTh M MNpelCTaBHTDb
B BHIE

B=[(T—T,)/T,]100 %,

rae T~ — jnuTeNbHOCTL cywecTBoBamusi HI npu  amantanuu
3K k nuneitHomy 3T, T, — pnurenbrocth cyumectsoBanuss HO npu
KOHKPETHBIX ~ YCJOBHAX (YHKUHOHHpoBaHHSt [lpH oOueHKe 3THX
JCJOBHH YUMTHIBAJIM pa3JjiHuHble BUJbl OTKJIOHEHHSI XapaKTepHCTHK
AT or NUHEHHBIX W pa3Hble BHAb AJAMTHBHBLIX MOMEX B JHHEHHOM
OT TIlepeble mpucyluu napamerpuueckum H HeaureiinbiM T, Ko-
TOpbie, B CBOIO ouepenb, moapasgensiiores Ha DT ¢ KBagpaTHy-
HbIMH, KyOMYHBIMH H CMEILAHHBIMH HEJHHEHHbIMH HCKAXXEHHSIMH H
IT ¢ HelMBeHHBIMH MCKaXKEHMSIMH THIA LEHTPAJbHOTO OTpaHH-
uenus. K ajfMTHBHBIM 1OMeXaM OTHOCATCS: TapMOHMuecKas (ce-
JIEKTHBHAs), MMIMyJbCHASt H IIYMOBbE MOMEXH C PA3JHUHBIMH 3a-
KOHaMH pacrpe/iesieHus.

Jlnst nposesienust sxcnepumenta T npeacTaBisid B BHIE CHCTE-
Mbl «33a[€pXKKA — OTpaxKkeHHe — 3alepxkkKa» ¢ 3aryxanuem 6 1B
M oGuedl JUIMTeJBHOCTHIO MMMy/ibCHOH —XapakTepuctku  (HX)
8 Mc (64 orcuera). [lnutenbnocte WX anantupyemoro ¢HnbTpa
9K rtoxe cocrapasna 8 mc (64 orcuera). MacwmTa6upyoumii
Ko3(¢uuuent obpatHoll cBsidu asaroput™a apantaupsd MHK p=
=0,55 3anac ycroiiuuBocth L cocrasnsii 8 AB B COOTBETCTBHM C

L=201g (pkpm/p) .

THE W KPHTHUEeCKHH Macwtabupylomuil Koadguuuent [5)
JUis 3ajaHHoi  AnutesbHocTH WX apantuBHoro ¢GuUAbLTPA M MOLL-
HOCTH BXOJHOTO CHIHaJa.

Pesynbratel uccnenoBaHusi npeicTaBleHbl B BHAE TpagpUKOB.
Ha puc. | nokazama 3aBucHMocTb B OT BeJMYMHBl M BHAA He-
JunedHbix uckaxkenuin (HWM) B I3T: kpusast [ orpaxaer u3mene-
Hue AOKII peueBbiXx CHTHAJNOB OT CTeneHH HejuHedHoctH [1]; Kpu-
Bole 2, 3 M 4 NpencTaBAsiOT 3aBMUCHMOCTb B OT ypOBHsSI KBajapa-
THYHBIX, KyOMueckux H cmewanHnix HHW  coorsetcrsenno. [log
cvewandbiMi HM nonumaercss Hanuvuhe KBajpaTHuHbIX H KyGuue-
ckux HH B paBiom npouentnom cootHowenun. Kpusas [ —
YCpelHeHHe Tpex BecbMd Oam3kux KpuBbix 11 AOKIT npu
KBAJpaTHYHBIX, KyGHueckux ¥ cmewannbix HW. 3a nyan ncuxono-
THYeCKoH wKajb npuHuvaercss AOKIT BbICOKOKAueCTBEHHOTO TpaK-
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M3 puc. 1 caenyer, uto cremenb pabotocnoco6HoctH K 3a-
BHCHT OT BHJa HeJHHeHHOCTH. OTkiIoHeHHe MoaeaH DT or JuHeH-
HO# — emuHcTBenHoe, npu kotopom AOKIT namaer GObicTpee,
ueM yMmeHbliaercsl cremeHb pabortocnocodHoctH DK

Ha puc. 2 npeicrapiena 3aBHCHMMOCTb BeJHUMHBI B OT 3HaueHust
HH Tvna ueHTpaJbHOrO OrpaHMYeHHsi: OTPAaHHYEHHS MO MHHUMYMY
(kpuBasi 1) u makcumymy (KpuBasi 2). Ha 3ToM ke pHCyHKe MOKa-
3aHa 3aBHCHMOCTb pa3GopuHBOCTH 3BYKOB oT HH THna orpanuuenus
Nno MHHUMyMYy (kpuBas 3) M Makcumymy (kpuBeie 4) [1].
M3 mnpusenenubix kpusbix cnepyer, uto DK Gosee uyyBCTBUTeJEH
K HH tuna ueHTpanbHOro orpaHuueHus, ueM yesOBEUYECKOE YXO.

Ha puc. 3 nokasanbl pesyabratsl uccaeoBaHHsi paBoToOCMoOcos-
Hocth IK npu  mecraunmonapwom OIT (¢ 3ddekToM «KauaHus
¢asp»). Tlpun wacrorax ¢uykryauuu otcueros MX 3T, papHbix
0,05 u 0,12 Ty, Benuuuna B pocruraer 1 u 109 cootser-
cTBeHHO. B To ke Bpemsa no cywecrByownm HopMam [7, 8]
JUIst KaH4JIOB CHcTeM nepejaud, Bxomsiiux B coctas IT, abdekr
«KayaHust ¢asel» He no/oKeH mnpesblats 0,5 Tl npu npoTsikeH-
HOCTH haHata 10 2500 km (nmpu orcyrcrBuuM Tpan3utoB). Cie-
nyet 3ameTutb, uto Ha AOKII peueBol HHGMOpMALMH MaJO BJHsiET
yBenuueHne JaHHoro napamerpa go 20 [u [8]. Takum oGpasom,
BO3MOXKHast HecTallHoHapHOCTh DT KpuTHUHA IJIsi paGoTOCIOCOOHOCTH
IK.

Ha puc. 4 npuBeneHa 3aBHCHMOCTb BEJIHYHHE B OT ypoOBHsI H yacTo-
Thl CeJIeKTHBHOH mnomexH. Jlis Tekyuled 4actoTel (HKCHPOBaJICSH
ypPOBEeHb TOMeXH, npud Kotopom B pocturana | u 109  (kpu-
Bole [ u 2). Jlas CcpaBHEHHSt Ha 3TOM e pPHCYHKE NpHBEIEeHbI
noporopele  (Kpupasi 3) M jgonyctumbie (KpuBas 4) YPOBHH
CEJIEKTHBHBIX MOMeX. AHaNH3Wpysi NaHHbE 3aBHCHMOCTH, MOXHO
cllenaTh BHIBOJ, YTO aJUIATHBHAS CEJIEKTHBHAf moMexa JoGo# yacro-
Tol (B mpelenax noJochl Yactor Kahana TY) HocTaTouyHo Masoro
YPOBHsi MPHBOAMT K mnorepe paGotocnoco6Hoctd DK. Kpome Toro,
YPOBeHb MOMEXH, BbI3bIBalOmMUi paccTpoiky DK, moxer GbiTb Ha-
CTOJIBKO MaJl, YTO He MpEeBHICHT MAOMYyCTHMOTO (MpH 4acToTax
0,3..1,6 kl'u) u paxe noporosoro (npx 0,3..0,8 kI'u) yposus
CeJeKTHBHOH noMexu. Tem GoJiee CeJIEKTMBHBIE NMOMEXH C yPOBHSIMH,
NpHBOASILIMMH K pacctpoiike JK, He OyayT INpeBblIaTh COOTBET-
CTBYOLlyl0 HOpMy KaHana TY  cocraBiasiioniyo 50 nbmO
[7. 8].

3aBHCHMOCTb BeHyMHBl B OT YpoBHS aJMTHBHOH HMITYJIbCHOH
NMOMeXH TMpeicTaBjieHa Ha pHc. 5 (kpuBas [). JlIHTeNbHOCTb
HUMIYJAbCHOH noMexu coctaBuaa 500 MKC YTO COOTBETCTBYET
MHHHMaJbHOH (C TOUKH 3peHHss ofecrneyeHHss HopM Kanana TY

kyy<<1,2 %, uTO aHanoruuyHo ypos
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[7 8]) yuuTeiBaeMO# JJMTEJLHOCTH MOMeXH Takoro Ttvna. M-
nyJnbCHasi noMexa JAOCTAaTOYHO MaJjoro yposuss (—73 u
—58 a1BMO nasi B=1 u 10 % coOTBETCTBEHHO) MOXET MpPHBECTH
K BpéMeHHO# paccrpoiike K.

Kpuebie 2 n 3 nokasblBaloT 3aBHCMMOCTb B OT ypOBHSI alIMTHB-
HOTO wWwyMa ¢ pacnpejencHdem [aycca W ¢ paBHOMEpPHBIM pacrpe-
JleleHHeM  COOTBETCTBeHHO  Besmuuna B pocruraer 1% npu
—46 nBbvO s wyma ¢ pacnpenesennem Taycca u 10 %
npy —63 nbMO pns wyma ¢ paBHOMepHBIM pachpelesieHHEM.
Orciona MOXHO czenath JABa BBIBOLA: paborocnocobHocTe K
3aBHCHT OT pacrnpejeneHdil anauTuBHbix wyMoB, K He coxpauser
paboTocnocobHOCTb MPH WIYMAX Jake HeGOJbLIONO ypOBHSI.

OueHka MeTOna 39x03arpa)cJieHMsi Mo KpHTepuio 3(eKTHBHOCTH
NpOBOJM/IACh TAK e, KAaK H MeToJa SXOKOMMeHCAlWH, B BHIE
onpeieJeHdsi 00bemMa MNPOCTPAHCTBA YCIOBHH (YHKIHOHHPOBAHHS
33 K3. Orpannuenne Ha KauecTBo 3Xxonofasienust K[ Bolpakaercs
B enunuuax AOKIT no npoTsiKeHHBIM KaHajaM, 060pYIOBAHHBIM
93 (cm. Tabn. 1). Orpanuuenne Ha K2 MeToma 3xo3arpax-
NeHHs1 00yCJIOBIHBAETCH BBIUHCIMTENBHOH CJIOXKHOCTHIO PaCCMOTPEH-
Ho#i B [l4] MaTemaruyeckoii Mopmenu nubdeperunanbroro 3.
Pexumbl  ero paGoTbl onpenensioTcst MO NPHHLHIY CPABHEHHs!
yPOBHEH B3BeUIeHHbIX CHIHAJIOB B HAaNpaBJEHUSIX PHEMA H MepejauH.
Crenyer OTMETHTb, 4TO JUIi MOJEJMPOBAHHS YCTPOHCTBA (POPMH-
poOBaHHsl CHrHaNoOB ympasienuss I3 u aetektopa mnepebos K
HCMOJb30BAJHCh GNOKH C OJJMHAKOBBIMM XapaKTepHCTHKaMH (pacro-
3HalUKe, MOPOTOBble ycTpoiicTBa M 6JoK Joruku). O6bpeM mpo-
CTPAHCTBA yCIOBHH QyHKIIHOHHpOBaHust K3 D3 Haxo[u/H B CDaBHEHHH
€ 06BEMOM MPOCTPAHCTBA YCHOBHE (hyHKIHOHHPOBaHusT K.

ODKCMepHMEeHT MOKa3aj, YTO PAcCMATPHBAEMBIE CTENEHH OTKJIOHE-
HUSl XapakTepHCTHKM DT OT JNHMHEHHBIX H HHTEHCHBHOCTH aIIMTHB-
HBIX NMOMEeX He MPHBOMSAT K MOSIBJIE€HHIO HAa BHIXo#e I3 HemojaBJieH-
HOrO 3xocurHajia. HMubiMH cnoBamu, 33 coxpaHsier paGoTocnocos-
HOCTb B KpHTHUHbIX a8 DK ycnoBusix ¢yHkunonupopanus. [lo-
Tepst paboTOCNOCOGHOCTH D3 NMPOHCXOIAUT MPH TAKHX CTENEHSIX OTKJO-
HeHusi xapaktepucTHk DT OT JMHEHHBIX W TAKHX HHTEHCHBHOCTSIX
ANIMTHBHBIX TIOMEX, 4YTO B 3TOM CJyyae CEpPbe3HO TOBOPHTb O
AT, KaK o TpakTe, NpeiHa3HauYeHHOM JJIsi KAYECTBEHHOR TesnedOHHOI
nepefayu, HeJb3si.

Tem He Menee, MpPOCTPAHCTBO yCJNOBHH (PYHKUHOHHDOBAHMSI pac-
cMmaTtpuBaemoro nuddepernuaibioro 33 orpanuuyeno. Hapywenwne
NpaBHIBHOTO  ONpeleneHHsi TpeGyemoro pexuma pabothl I3
(1. e. moteps paGoTOCNOCOGHOCTH D3) MPOHUCXONHT MPH ACHMMET-
puu 3atyxawuéi DT aGoOHeHTOB M MpH 3HAUMTEJbHBIX BEJHUHHAX
rajkol 3ajiepKKu © obwell miutenbHocty MX 3T [2, 4, 10].
HeonnokpaTHo npemaranuch anantuHble 93, paboTOCNOCOGHBIE B
yKa3aHHBIX yCIOBUAX (YHKuMOHHMpoBauus [2, 4, 11—I13], 3a cuer
YCJIOXKHEHHs! aJiTopuTMa pa6oTel anantHBHOro 33, T. €. YBEJHUEHHS
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CJIOXKHOCTH €r0 TeXHHUeCKOH peasin3yeMOCTH
nuddepeninadbibiM 3.

Onnako B NMONOGHBIX (TSIKEJNBIX) YCJIOBHSIX (DYHKIHOHHPOBAHHS
3K, anroputm gertektopa nepeGosi KOTOPOrO aHaJIOTHYEH AaJiro-
putMy au¢¢epenunanbioro 33, He paborocnocobeH. JIoxkHoe
LeTEKTHPOBAHHE BCTPEYHOTO pasroBopa OyleT MPHBOAMTb K TpH-
OCTAHOBKEe ajanTauud (BO3MOXKHO, NMPH HENOCTATOYHOM 3aTyXaHHH
5XOCHrHaja) M, B Xydllem ciaydae, paccrpoiike IDK. HsGexath
3TOr0 MOXHO nytem mpuMeHenuss B DK gerekropoB mnepeSost ¢
anropuTMaMH paboThl, aHAJOTHYHBIMH AJIrOPUTMaM paGoThl yCTPOUCTB
(hOpPMHPOBAHHSI CHTHAJIOB YNpaB/ieHHs afaNTHBHBIX I3, T. e. myTeMm
YBEJHYEHHS! CJIOXKHOCTH TeXHHUeckoH peanusauun K.

Takum 06pa3om, 06beM MPOCTPAHCTBA YCJIOBHH (hYHKUHOHHPOBAHHSA
93 Tem Goabule, yeM Gosice CJOXKHBIE AJTOPHTMbI MPHMEHSIOTCS
IUist OMpeleseHHst PEXHUMOB paboThl D3, T. €. ueM BHIIE CJIOXK-
HOCTb €ro TeXHH4eckoid peasusanuu. To e camoe CIpaBeJIMBO
U no orHowenHlo Kk K. Onnako B J1060M cilyyae o0beM
MPOCTPAHCTBA YCJIOBHH (QYHKLHMOHHpoBaHHsi D3 oKasbiBaetcss G6oJib-

Mo CpaBHEHHIO C

wHuM, yem y DK ¢ aHaNOrHuHBIM aJTOPHTMOM JeTeKTopa Ie-
pebos.
MoxHo chenath BEIBOJA, uTo BBMAy Oonee Hu3koi AOKII

HeJIb351 PEKOMEHJOBATb 3X03arpakJieHWe Kak MepCcrneKTHBHbIA Me-
Tol GopbOBbl C MeIalIKM Bo3feHcTBHeM 3((EKTa 3JeKTPHYeCKOro
9Xa Ha 001erocyjapcTBeHHOH aBTOMAaTHYECKH KOMMYTHPYeMOH Tejie-
¢ounoit cetm (OAKTC) B 1o ke Bpemsl Henb3si PEKOMEHIO-
BATb H METOJl 3XOKOMMEHCALHH, C OIHOH CTOPOHBI, BBHIY BO3MOX-
HO# HepaGoTocnocOGHOCTH H3-3a xapakrepHbix st OAKTC ycnosuit
akcmiyatauud  (ans DK tunma ATO-MHK), u, ¢ zapyro#, BBHLY
HEONpPABJAHHOH CJIOXKHOCTH MX TEeXHHYeckKol peanusauuu (ans DK
YCJIOXKHEHHBIX CTPYKTYP).

Heob6xomuma paspaGotka HOBOTO MeTOHA 3IXONOLABJIEHHS, aK-
KyMYJIHPYIOIero B ce6e MO BO3MOXHOCTH BCE€ CHJIbHblE CTOPOHBI
METOJOB 3X03arpaKeHHs H SXOKOMIEHCALUHH — KOMOGHHHPOBAHHOTO
metona sxononasnenus (KM3J). Hyxna onTumusanusi NaHHOTO
MeTo[a MO <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>