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JUHEHWHBIE TPAKTBI JIEKTPOIIPOBO/IHBIX
AHAJIOI'OBbBIX CUCTEM IIEPEJAYM

I'maBa 6

OBIIASA XAPAKTEPUCTHKA
MPOBOJHOI'O JIMHEHHOI'O TPAKTA

6.1. HpOBOlIHaH JIMHHUS KAK 0CHOBA JINHEHHOT 0 TPpaKTa

CocTaBHON 4YacThIO KaxJI0M MHOTOKaHAJbHON CHCTEMBI NEepefayd SABJISLETCS JIHU-
HEWHBIN TPaKT, KOTOPBII MpeAcTaBIsieT coO0H COBOKYIHOCTh TEXHUYECKUX CPEICTB,
00ecIeUYNBAONINX MIepeiady, CHIHAIOB JJICKTPOCBA3U B MPEAEIax 0JHOH KOHKPETHON
CHUCTEMBI IEpeavn.

JIuHEeWHBIN TPaKT aHAJIOTOBBIX CUCTEM Iepeadn oOecIeunBacT nepeaavyy CUrHa-
JIOB B IIOJIOCE YaCTOT, ONpelensIeMor duciaoM KaHanoB TU naHHON CHCTEMBI M BO3-
MOXXHOCTSIMH JINHHUY TIepefaqr (Cpezpl epeadn).

JluHeWHBIH TpakT HM(PPOBBIX CUCTEM Nepeaadyn 00ecreYrBaeT rnepeiady CUrHaIoB
CO CKOPOCTBIO, ONpEesieMON YHCIOM LU(POBBIX KaHAIOB JaHHOH CHCTEMBI U BO3-
MO>KHOCTSIMM JIMHUH TIepeiauH (Cpeipl nepeaadn).

Jlng mepenadn JTHOOBIX CHTHAJIOB 3JEKTPOCBA3M HCHOJB3YIOTCS MPOBOAHBIC, pa-
JopelieitHbIe, TPOoc(epHbIE U CITyTHUKOBbIE JIMHEHHBIE TPAKTHI.

B mpoBoaHBIX JTMHEHHBIX TpakTax Iepefada CHUTHAJIOB (MX 3IEKTPOMAarHUTHOM
9HEPIUH) OCYIIECTBISIETCS BIOJb HANIPABISIONIMX CHCTeM. Pojb Hanpapstomei cuc-
TE€MBbl MOTYT BBIIOIHATH METAJUIMYECKHUE WU AMAIIEKTpudeckue nuHuu. K Meramnu-
YECKUM JIMHUSM OTHOCSATCSI CHMMETPHYHBIE M KOAKCHAJIbHBIE KaOEIH, ey BO3TyI-
HBIX JITHUH ¥ BOJTHOBOJBI, K TN3JIEKTPUIECKUM — BOJIOKOHHO-ONITHYECKHE KaOeIu.

OCHOBOI CYIIECTBYIOIIMX aHAIOTOBBIX U IIM(POBBIX POBOHBIX JIMHEHHBIX TPAKTOB
SBJISIETCS. TIPOBOJHASI JIMHHMS, MPEICTABIIIONIAs cO00H CHMMETPUYHYIO WII KOAKCHAIIb-
HyI0 KaOeNpHyI0 Mapy WM Lelb BO3ayIHoN UK. Cpena JUIst nepeady CUrHajia Mo-
JKET CUMTAThCSI MJIEAIbHOM, €CIIM OHA HE BHOCHUT 3aTyXaHUs U 3aMEIJICHUS, HE CO3JaeT
JIMHENHBIX U HEJIMHEHHBIX UCKAXKEHUM, U B HEW HE BO3HUKAIOT IIOMEXU U IIYMBI.

IIpuBenem 31ech HEKOTOPBIE Ba)KHbIE XapaKTEPUCTUKM MPOBOJAHBIX JIMHUM, MOJI-
poOHO M3y4aeMble B Kypce «JIMHUM cBI3M».

B pabovem anamazoHe 4acTOT ITPOBOAHBIC JIMHUN PAKTHYECKH 00JIaIat0T JIMHEH-
HOH (ha30BOH XapaKTEPUCTHKOMH U, CIEI0BATENbHO, NMEIOT HE3aBUCUMOE OT YaCTOTHI
MOCTOSIHHOE BpeMs 3aMemieHus. [Ipu 3ToM CKOpOCTh paclpOCTPaHEHUs NIEKTpoMar-
HUTOH PHEPIUU B MPOBOJHBIX JIMHHUSX BCEr/la MEHBIIE CKOPOCTH PAaCHpOCTPAHEHUs
PanMoBOIH B CBOOOTHOM ITPOCTPAHCTBE.
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3aryxaHue 1meneld MPOBOIHBIX JUHUA MMEET YaCTOTHYIO 3aBUCHUMOCTb, YTO TPH-
BOIUT K aMIUIMTYJHO-9aCTOTHBIM HCKaXXCHHSM CHTHaNa. XapakTep 3aBUCHMOCTHU
3aTyXaHU IeTell BCeX THUIOB Ha JOCTATOYHO BBICOKHX YAaCTOTaX IMPHUMEPHO COOTBET-
CTBYET 3aKOHY & = k\/T , TO €CTh 3aTyXaHHe MPOMOPLUOHAIBEHO KOPHIO KBaIPAaTHOMY

ot 4actoThl. KoadduuueHt K uMeer pa3nuyHble 3HAYCHUS [JIs1 Pa3HBIX THIIOB LICTICH.
Ha oTHOCUTENbHO HM3KHX YacTOTaX y BceX lienel HaOMIoNaroTCs 3HaYUTEIbHBIE OT-
KIOHEHHUsI OT 3TOTO 3aKOoHA. Tak, MM CHUMMETPHYHOTO KalOensl B [Hara3oHe HIKE
12 xI'1 06mamaroT 3HAYNTENHHON KPUBH3HON YaCTOTHON XapaKTEePUCTHKH, YTO 3aTPYIHS-
€T KOPPEKTHPOBAHHE AaMIUIMTYIHO-YaCTOTHBIX WCKaKCHMH Ha HU3KMX dacToTrax. Ha
puc. 6.1 TpuBENEHB! XapaKTEPUCTHKU 3aTyXaHUA PA3IMYHBIX LETNeH, IIMHBI KOTOPBIX
noAoOpaHkl Tak, 4TO B AMAIa3oHe 9acToT oT 5 mo 10 MI'1 3aTyxaHus meneit mpuBeeH-
HBIX THIOB KaOems MPaKTUYECKH OJWHAKOBBL V3 pHCyHKa cClieqyeT, 9To A KaXKIoro
THIA JIMHAYU JOJDKHBI TIPUMEHSTHCSI CBOM KOPPEKTHUPYIOLINE YCTPOMCTBA, YUUTHIBAIO-
IIMe XapaKTEePUCTHUKY 3aTyXaHUs JaHHOH LeMH.

AMITUTYTHO-4aCTOTHBIE MCKaXEHUS CO3[Aal0TCS M BCIEACTBUE pa3sHOMl CTENeHH
COTJIACOBAHUS JIMHUU C aNIapaTypod B TeX y4yacTKax JHara3oHa yacToOT, IIe BOITHOBOE
COIPOTHUBIICHHE JIMHIM HUMEET YaCTOTHYIO 3aBUCHMOCTh. Tak, Ha HM3KHX YacToTax (Ha-
IpHMep, B CHMMETPHIHBIX KaOensix — Hike 12 k['I1) BOTHOBOE CONPOTHBIICHUE UMEET
KOMIUTCKCHBIH XapaKTep U 3aMETHYIO YaCTOTHYIO 3aBUCHMOCTH (pHc. 6.2).

B cBs3u ¢ BBINIEH3IO0XKEHHBIM, B JIMHEHHBIX TPaKTaX CHUMMETPHUYHBIX Kabemei
HIDKHSS 9aCTOTa JJMHEHHOTO CHTHaJia BEIOUpaeTcs paBHO# 12 k1.

OO6praHO B 00mIel 0000YKe Kabems pa3MelnaeTcss HeCKOJbKO Ierei. 3a cyer
3JIEKTPOMAarHUTHON CBSI3M 3HEPTHSA C OJHOM HENH INEePEeXOAWT Ha OCTalbHbBIC. JTO
BIIMSIHUE TIPOSIBIIECTCS U HA OJNM)KHEM, U Ha JaJbHEM KOHIIAX ydacTka kabeis B BHIE
nepexoaHoi nmomexu. [Ipu 3ToM BiIMsHHE Ha OJIDKHEM KOHIE BCerna CHIbHEE, YeM
Ha JJAJIbHEM.

B cummerpuuHoM Kkabeie BO BceX Cilydasx HAOJIIONACTCS YBENWYCHHE BIIMSHUS
(YMeHbIIIeHHE TePeXOHOT0 3aTyXaHHS) C POCTOM YacToThl. [IpakTukoif ycTaHOBJIEHO,
410 Ha yactoTax Belre 600 kI'11 obecrieunTs TpeOyeMyro 3aIUIEHHOCTh OT TIePEXOJHBIX
BIMSIHUM TIPH TIPUEMJIEMBIX [UIMHAX YCWJIMTEIBHBIX YYacTKOB He ynaercs. [lostomy
BEpXHEH I'paHMIed MHOTOKAHAJIBHOTO CHUTHAaJa JUIS JITHEHHBIX TPAaKTOB CHMMETPHY-
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HBIX KaOeyel BbiOMpaeTcst yactora Hke 600 k', M TombKo crenuanbHbIii 0TOOD
erneil Mo B3aMMHOMY BIIMSHHIO JJOIYCKAaeT PacIIMPEHUE HCIIOJIB3yEeMOro JHana3oHa
npumepHo 1o 1,3 MI'n (Hanpumep, cuctema nepenaun K-1020 C).

B koakcuanbHbIX TpyOkax Ha yactoTax Bbime 60 kI'Il BHELIHME AJIEKTPOMAarHuT-
HBIE MOJIS TIPAKTUYECKH OTCYTCTBYIOT, TO €CTh, HET B3aUMHBIX BIMSHUNA MEXay TpyO-
KaMH, PacIioJIOKEHHBIMH B OHOM Kabeiyie. OfHaKo n3-3a KOHCTPYKTHBHBIX OCOOEH-
HOCTeH TpyOOK (BHEIIHUH IMPOBOJHHUK HEJIOCTATOYHO CIUIOUIHOW) BHEIIHHE BIIUSHUS
HaYMHAIOT MPOSIBIITECS B AMANa30He 4acToT Beime 60 MIm.

[TosTOMY 1O KpUTEpHIO B3aMMHBIX BIMSHHI ONPEAEISIOTCS IPaHMIBI TUara3oHa
YacTOT JUIA aHAJIOTOBBIX CHCTEM Iepeiadn, pabOTaONINX M0 KOAKCHATIBHBIM KaOemsaM
ot 60 kI'; mo 60 MI'r.

Bo3nymasle TMHUN CBSI3M UCIOIB3YIOTCS B OTPAHIMYIEHHOM JUANa30He JYacTOT BCIIE/-
CTBHE OBICTPOTO POCTA 3aTyXaHHs C YBEIMICHUEM YacCTOTHI, a TAKXKE TPyIAHOCTEH B obec-
MIEYCHNH JIOCTATOYHOTO MEPEXOJHOTO 3aTyXaHUs MEKIY LETSIMU Ha BBICOKHX YacTOTax.
ITosToMy Ha CTaJbHBIX LIETISIX UCTIOJB3yeTcs quana3oH oT 4 10 32 kI'1;, Ha BETHBIX — OT
4 no 150 x['u. HecMoTpst Ha psifi HENOCTATKOB, BO3MYIIHBIE JIMHHUH, OJaroiapsi MajibiM
3aTpaTaM Ha MaTepuajbl U CTPOUTENIBCTBO, IPUMEHSIOTCS Ha TOCYIapCTBEHHBIX U BOCH-
HBIX CETSIX CBSI3H B Te€X paiioHax, I/ie HeBeJIMKa MOTPEOHOCTh B KaHaJIax.

Ha npoBomHBIX JIMHHSAX OTCYTCTBYIOT OBICTpPBIE W3MEHEHHs 3aTyXaHus, C KOTO-
PBIMH, HalIpUMeED, IIPUXOANUTCS CTAIKUBAThCS B TpaKTax panuocucteM. Ha kabenbHbIX
JVHUSX BCEX THIIOB MMEIOTCSI TOJIBKO MEIUICHHBIE M3MEHEHHUS 3aTyXaHUs, OCHOBHOH
NPUYUHON KOTOPBIX SBISETCA U3MEHEHHE TEMITEpaTyphl. 3aBUCUMOCTh KO3 HIICH-
Ta 3aTyXaHUs Lerneil kabelst OT TeMueparypsl onpesnensercs Gopmymnoit

o, =0,[1l+a,(t—-20)] (6.1)
rae o, U o,, — koddunuentel 3aryxanus npu temmeparype t u 20 °C; o, —
TEMIIepaTypHBIH KO3 QUIIMEHT 3aTyXaHHs.

Jlns kabeseii ¢ MeIHBIME NPOBOAAMH (KHUIAMH) O = 2-10° 1/rpax. OtknoneHus
OT 3TOT0 3HAYCHHUS ONpEAENAIOTCS THIOM Kabensd. Kpome Toro, mmeercs 3ameTHas
YacTOTHAsl 3aBUCHUMOCTh TemmeparypHoro kodddunuenta. Ha puc. 6.3 mpuBeneHa
YacTOTHAs 3aBUCUMOCTh TEMIIEpaTypHOro koddduirenTa 3atyxanus kaodemns [1-296.

lonoBoii mepemnajn TemmepaTyp s CTAallMOHAPHBIX Kabeyel, MpOJOKEHHBIX B
TpyHTe Ha TITyOmHe mopsiaka 1,2 M, Moxet gocturath BenmwduH 20...25 °C. Ins mo-
JIeBBIX KabOeeH, MpoJIOKEHHBIX 110 TIOBEPXHOCTH, XK€ CYTOUYHBIH Mepernaj TemMiepa-
Typ MoxeT cocTaBiath 25...30 °C. IlosToMy Ipu NPOEKTUPOBAHUU CUCTEM INEpefadn
HEoOX0MMO IpeaycMaTpUBaTh KOMIIEHCAIMIO TEMIEPaTypHbIX W3MEHEHHH 3aTyxa-
HHUS Lernen kaodes.

Ha BO3IyIIHBIX JIMHHUSX CBS3M U3MEHEHHMs 3aTyXaHHs BO BPEMEHH NPOSBISIIOTCS
0COOEHHO CHIIBHO W ONPEAETISIOTCS B OCHOBHOM aTMoc(epHbIMH ycioBusmu. Hau-
GonpImmi POCT 3aTyxaHWs HaOMIOmaeTcs Ipu 0Opa30BaHMH Ha MPOBOJAX CIIOS U3MO-
po3u wiu rononena (puc.6.4).
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Kabenn manpHe# CBsS3HM HOCTaTOYHO HAJE)KHO 3AIIHIICHBI OT BHEIIHUX JIIEKTPO-
MarHUTHBIX TIOJIEH MeTaJUTMYecKol 0000uKoi mimm 3kpaHoM. [lo3ToMy BHEITHUMH
MOMEXaMH | IIIyMaMHt Ha [eMsIX KaOeIbHBIX JTHHUH MpeHeOperaroT.

Ha BO3QymIHBIX THHUSX HABOAWUMBIC BHEITHUMH MCTOYHHKAMH ITOMEXHU OIpPEIeIsi-
FOTCSI MHOTOYHCIICHHBIMA TPUYUHAMHE, CPEIN KOTOPHIX HABOAKU OT JIHHHOBOJHOBBIX
pamroCcTaHINH, TPOMBIIICHHBIE TTOMEXH, aTMoc(epHbIe ToMexu U ap. Lllymsr, co3na-
BacMbIC Ha BO3IYIIHBIX JIMHUSIX BCEH COBOKYITHOCTHIO BHEIIHUX HCTOYHUKOB, HOCST
Ha3BaHHUE IIYMOB aTMOC(EPHOTO MPOUCXOKACHHS. ITOT BUJI IIYMOB MPEBATUPYET HAJl
BCEMH JIPYTUMH IIyMaMH, BOSHUKAIOIIMMHU B CHCTEMaX MePeIaud BO3AYIIHBIX JIHHHH.

Psimom 0coObIX CBOMCTB 0071a1at0T OypHO BHEZPsIEMBIE B CETH CBSI3M BCEX TOCYApPCTB
HOBBIC HAIMPABILIOIINE CUCTEMbBI — BOJIHOBOIBI M OCOOCHHO BOJIOKOHHO-ONTHYCCKUE Kabe-
y. [IpenMyTiecTBa MX 3aKIFOYAOTCS, TIPEXKIE BCETO, B UPE3BBIYANHO IIIMPOKOM JUAIa30He
4acTOT. BOJHOBO/IBI MOJKHO HCTIONB30BATh YIS CO3JAaHUS JIMHEWHBIX TPAKTOB B AUAIa30HE
gactot 35...80 I'T'11., a BOJIOKOHHO-ONTHYECKHE Kaber — B quamna3zone (2,8.. .3»,3)~105 T
Takum 00paszoM, Imojioca YacToT BOJHOBOZA NMPHMEPHO HA JBAa TIOPSIKA, a BOJOKOHHO-
OITUYECKOH JIMHUY — Ha TISITh TIOPSITKOB [IAPE TOJIOCHI YacTOT, MCTIONb3yeMOl B KOAKCH-
aIbHOM Kaberne. B 3TrX quama3oHax 4acToT KO3(QHUIMEHT 3aTyXaHusl BOJTHOBO/A M BOJIO-
KOHHO-OINTHYECKOU JIMHUM TPAKTHYCCKU HE 3aBHCHUT OT YAaCTOTHI M COCTABIIET MPHUMEPHO
3 nb/km mist BostHOBOAA U 110 10 1b/KM, a B IEPCIIEKTUBE COTHIC J0JH AB/KM Jijisl BOJIOKOH-
HO-ONTUYECKON JIMHKU. B 3THX TUNax JMHUIA MOTHOCTHIO OTCYTCTBYIOT BHEILIHHE IIOJIS, TO
€CTh — HET B3aUMHEIX BIMSHUI. BOJOKOHHO-ONTHYECKUE KAOEIH BBITOIHO OTIIMYAOTCS OT
BOJIHOBOJIOB YPE3BBIUAHO MAIBIMH BECOTA0APUTHBIMH TI0KA3aTEIISIMK M BO3MOXKHOCTBIO J10
MHHMMYMa COKPATHTh PACXO/] [IBETHBIX METAIIIOB MPH IPOM3BOJICTBE.

6.2. CTpyKTypa NpoBOHOI0 JIHHEITHOT0 TPaKTa
CrpykTypHas cxema KaOeJIbHOI aHaJOroBOI CHCTEMBI Iepeiaun NpHBEAeHa Ha
puc. 6.5.

Junetinoii mpaxkm ACII npencraBiseT coO0H COBOKYNHOCTh TEXHHUYECKHX
CPEACTB, MPEAHA3HAYCHHBIX VI MEepeauydl CUTHAJIOB 3JIEKTPOCBA3U B MpeAenax ol-
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HoU cuctemsl niepeaaun ¢ YPK B monoce 4actoT, onpeaessieMoi TUIIOM HalpaBIIsio-
el cucTeMsel U YucaoM KaHainoB TU naHHOW CUCTEMBI IEpeayn.

Ora monoca gactor ¢opmupyercs B ammapatype conpsbkeHuss AC W3 THIOBBIX
TPYNIOBBIX CIEKTPOB U Ha3bIBAETCS TMHEHHBIM CIIEKTPOM YacTOT.

Jluneiinpiii TpakT ACII COCTOMT M3 OZHOPOIHBIX Y4YacTKOB L, pasiereHHBIX
IMyHKTaMH (cTaHuusAMH) TpaH3uta no TH u no rpynmnoseiM Tpaktam (I'T). Kak Bugno
u3 puc. 6.5, OAHOPOIHBIC YYAaCTKU JIMHEHHOTO TPaKTa BKIIOUYAIOT: OKOHEUYHYIO amma-
patypy auseiiHoro TpakTta (OAJIT) OKOHEYHOro IMyHKTa U TPAH3UTHBIX IYHKTOB,
LN JIMHUK CBSA3M (YCHJIUTENbHBIE Y4acTKHU lyy) M IPOMEXYTOYHBIC YCHUIHTEIbHbIE
MyHKTHI — HeoOcmy)kuBaemble u obciyxuBaemsle (HYII u OVII). Ha TII mo I'T
OAJIT ne nokasaHa.

JIuHEHHBIA TpakT MpeqHa3HadaeTCs IUIT OE3BICKAKCHHON Iepeqadll MHOTOKaHaIb-
HOTO CHT'HAJIa OT OJJHOTO OKOHEYHOTo IMyHKTa K npyromy (OII-1 u OII-2) Ha 3agaHHYIO
JaxbHOCTh L. C 3Tol 1embio B IMHEWHOM TPAKTE OCYIIECTBISIETCS KOMIICHCAIHA 3aTy-
XaHUS Lenei JUHUM CBA3M (yCHJIEHHE) M KOPPEKTUPOBAHUE HCKaKCHHH, BHOCHMBIX
nuHued. CTpyKTypa JTUHEHHOTO TpakTa pa3IMYHBIX CHCTEM IepeJadd U TUIA UCTIOJNb-
3yEeMOH JIMHHUM CBSI3M MOJKET HE3HAUUTEJIBHO OTIIMYAThCA. Tak, KpoMe 00CITyKHBaeMBbIX
U HeoOCIyXHBaeMbIX ycuiuTenbHeIX MyHKTOB (OYII m HVYII), MoryTr mpumeHsAThCA
nosyoOciyxxuaemble ycuiantenabHble nyHKTel (IIOYII). HYII-b1 pabortaror 0e3 yua-
CTUSL 00CITY)KHMBAOLIETO TIEPCOHANa, HO TPEOYIOT NEPUOAMIECKOT0 MPO(UIIaKTHUECKO-
IO OCMOTpA. DJNEKTPONHUTAHUE OHH IOTy4aloT AUCTAHIIMOHHO OT OKOHEYHBIX MM 00-
CITy)KMBAaEeMBIX TPOMEeKyTOUHBIX TyHKTOB (OVII, TII), mosToMy SIBISTIOTCS MPOCTEHi-
MIUMHA TI0 TIOCTPOSHHIO W SKOHOMHYHBIMH MO NMOTPEONICHNIO MOIIHOCTH HCTOYHHKOB
nutanus yewmarensimu. st TIOYII npexycmarpuBaercss HemocTosiHHOE, a st O,
OVTI, TII — mocTossHHOE 0OCTY)KHBaHIE TEXHUIECKUM TIEPCOHATIOM

PaccmoTpuM HazHaueHHUE OTAEIBHBIX YYaCTKOB U ITyHKTOB OJHOPOJHOTO y4acTKa
nuHeiHoro Tpakta (JIT).

OpnoponusiM yuacTkoM JIT (L,;) Ha3pIBaeTcs 4acTh CHCTEMBI Mepeladynd MEexXIy
COCEHUMH TPAH3UTHBIMH HJIM OKOHEYHBIM M TPAH3UTHBIM ITYHKTaMH (CTaHLUSAMH),
B KOTOPBIX JIMHEHHBIN TpaKT (IMHEHHBIN CIEKTP YacTOT) pa3/iensercsl Ha TPYyMIIOBBIe
TUIIOBBIE TPAKTHI (CIIEKTPHI YacToT) uin kaHaisl TY. CrnemoBaTenbHO, HA OTHOPOI-
HOM Yy4YacTKe NepeNacTcs TOJbKO JIMHEWHBIM CHEKTp 4acTOT. TpaH3WUTHbIE ITyHKTHI

|' AC it OAJIT




(craHIMM) B cOCTaB JIMHEHHOTO TPAKTa HE BXOJT, a TOJIBKO X OKOHEYHAsI almapary-
pa nmuHeitHoTO TpakTa (OAJIT).

PaccrostHue Mexmy mo0bIMu coceTHUMH IyHKTaMH JIT HaspIBaeTCs yCHIINTENb-
HbIM y4acTKOM (lyy). Kaxxablil y4acTok IMHUM BHOCHT 3aTyXaHHE dyy, HMEIOIIEe Yac-
TOTHYIO 3aBHCUMOCTh, KOTOpas U3MEHSETCS B MpoLEecce HKCILUTyaTallud NpHU U3MEHe-
HHUM OKPY’KAIOIIUX YCIOBHH U MPEXKIE BCEro TeMIepaTypsbl.

YcunuTenbHbIe MyHKTH (CTAaHIMU) MPpEIHA3HAYCHBI IS KOMIIEHCALMH 3aTyXaHus
YCUJIMTENbHBIX y4acTKOB. [Ipu 3TOM A1 KOMIEHCAIlMM aMIUIUTYAHO-YaCTOTHBIX UC-
KaXXCHUH JIMHUM KaXXIbli yCUIMTENb JOJKEH MMETh YaCTOTHO-3aBUCHMOE YCHIICHHE
AQHATOTUYHOE XapaKTEPHCTHKE 3aTyXaHUsl YCHIMTEIHHOTO YYacTKa, a TaKkKe H3Me-
HSTBHCS] BO BPEMEHH B MPOIIECCE SKCIUTYaTallU B COOTBETCTBUH C N3MEHEHHAMH 3aTy-
XaHHS IIPU U3MEHEHUH TEMIIEPATYPBI OT t°min 10 t°max, TO €CTh Tpaduku ayy (f) u Sy, (f)
JIOJDKHBI OBITH 10100HH!I (puc. 6.6)

[TosTOoMy B cOCTaB YCHIMTENBHBIX ITyHKTOB BXOASAT YCTPOWCTBA PETYIMPOBAHUS
YaCTOTHBIX XapakTepucTuk ycwiutenei: Ha OYII — Gosee cioxubie, Ha HYII — me-
Hee CIJIOXKHBIE. DTH YCTPOHCTBA MO3BOJIAIOT C ONpENeNeHHON TOYHOCTBIO aBTOMAaTH-
9YeCKH KOMIIEHCHPOBATh aMIUTUTYAHO-4YaCTOTHbIE UCKa)KEHUS B IMHEHHOM TpakTe.

YacTp JUHEHHOTO TpaKTa MEXIY COCEAHUMH OOCITY>KUBAEMBIMH IMYHKTaMH WU
pacctosiaue Mexay OII (TII) u cocennum OVII, a takke mexnay cocemaumu OVYII
Ha3bIBAaeTCs CeKLMel NAUCTaHIMOHHOTO MUTAHUA (L) UM cekuueil peryinpoBaHus.
Ha oGcmyxnBaeMBbIX MyHKTaX Pa3MEIIAOTCsl UCTOYHHWKU 3JIEKTPOIUTAHUS JUIA JTUC-
TAaHIMOHHOTO NHTaHMS PACIIOJIOKEHHBIX MEXIY HHMH HEOOCITy>KHBAEMBIX YCHIIH-
TENBHBIX ITyHKTOB, & TAK)Ke yCTPOMCTBA aBTOMAaTHYECKOTO PETYIMPOBAHUS yCHUIICHHS
M €ro YacTOTHOM XapaKTEepUCTUKH IO CHENHaTbHBIM KOHTPOJIBHBIM YacTOTaM, Iepe-
JIaBaeMbIM 10 JITHEHHOMY TPAKTy OT OKOHEYHBIX ITYHKTOB.

Ha TtpamuTHBIX myHKTaX 1m0 rpymmoBbM Tpaktam (TI1 mo I'T) ocymectsisiercst TpaH-
3UT TIO0 THUIIOBBIM TPYIIIOBBIM CIIEKTpaM M yTOYHEHHE KOPPEKTHPOBAHUS AMIIUTYIHO-
YACTOTHBIX HCKA-KECHUH B COOTBET-CTBYIOLUEH IPYIIIE — NEPBUYHON, BTOPUYHOM U T.[.
B 3Tux myHKTax ycTaHaBIM-BAETCS YacTh 0OOPYHAOBAHMS JIBYX OKOHEYHBIX CTAHIHH, JOBO-
JUIINX JTMHEHHBIN CIEKTp CHUTHAJIA JI0 Hy>KHBIX TPYTIIOBBIX CIIEKTPOB C 00EHX CTOPOH JIH-
HHH TIepeiavH.

Ha tpansutHpix myHkrax no TY nuHeWHHbIH
ay |8, 0 curHan gosogutcs no cruekrpa 0,3...3,4 x['u, npo-
N3BOJUTCS KOPPEKIHSA YaCTOTHOW XapaKTepUCTH-
Ki B KaxjaoM kaHaine TU u ocyuiecTBIseTcs UX
TpaH3uT. Ha 3THX NMyHKTax ycTaHaBJIMBaeTCs ABa
KOMILIEKTa OKOHEYHBIX CTaHIUII.

Taxkum 06pa3om, TPaH3UTHBIE MyHKTHI MO TPYII-
MIOBBIM TPAaKTaM U 10 TOHAJIBHOW YacTOTE yCTaHaB-
JIUBAIOTCSI B COOTBETCTBHU C IIPOEKTOM UYepe3 orpe-
f JIeTICHHBIE PACCTOSHUSA JIMHAN TIepefadn ajs Ooiee
Puc. 6.6 MOJIHOM  KOMIEHCALIMU  aMIUIMTYAHO-4aCTOTHBIX

0
t min

88



HCKaXCHUH, HAKAIUTMBAEMBIX BCIICICTBHC HETOYHOCTH Takoi komiteHcanmu Ha HYTI-ax
n OVIl-ax. CoBpeMEHHBIE CHCTEMBI IEepefayd 00ECHECUNBAIOT JOCTATOYHO BBICOKYIO
TOYHOCTh KOMIICHCAIIMH aMIUTATYIHO-9aCTOTHHIX MckaxeHmid Ha HYII-ax n OVYII-ax,
W TPAH3UTHBIC MyHKTHI MPOCKTHUPYIOTCS, UCXOMIsl U3 OPraHM3alUOHHBIX TOTPEOHOCTEH
B TEX MECTaX JIMHUU Mepead, TJe TpeOYeTCs BBIICICHHE THIIOBBIX TPAKTOB (IIHPOKO-
MOJIOCHBIX KaHAJOB) U KaHaioB TY B MHTepecax 3TOTO MyHKTa WM Ui TpaH3UTa Ha
JIpyTye HarpaBIeHUS.

6.3. OcHOBHBIE MapaMeTPhI MPOBOIHOTO JIMHEIHOT0 TPAKTA

OCHOBHBIMH TAPAMETPAMH OJHOPOJHOTO YJacTKa JIMHEHHOTO TPaKTa CHCTEMBI Iie-
penaun SBISIOTCS: MaKCHMalbHas MPOTSDKEHHOCTh, [UTMHA CEKIWH JHCTAHIIMOHHOTO
MHUTAaHUS, JJIMHA YCWINTEIBHOTO YIacTKa, IMHEHHBIN CIIEKTP YacTOT U OTHOCUTENIBHbIC
YPOBHHU Iepeiauu 10 KaHaJlaM.

MaxkcuManbHas IpOTsHKEHHOCTh OAHOPOIHOIO yyacTKa JIMHEHHOro Tpakrta L, om-
penensercsi pacCTOSHUEM MEXIy OKOHEUHBIMHU (TPaH3UTHBIMH) IMyHKTaMH (CTaHIM -
MH), TP KOTOPOM C JIOCTaTOYHOI BEPOSTHOCTHIO TapaHTUPYETCS BBHINOIHEHHUE HOPM
Ha BC€ IapaMeTphl TUIOBBIX KAaHAJIOB MepeAayy, 3aJaHHble TEXHUYECKIMH yCIOBHUS-
MU Ha JaHHYIO CHCTeMy Inepenadd. B cramuoHapHbIx cerax cessu ECD PO mpots-
JKEHHOCTH U YHCJIO OJHOPOJHBIX YYaCTKOB ONPEAEIIIOTCA IMPOESKTOM B 3aBUCHUMOCTHU
OT 00IIeH JambHOCTH IEHCTBHUS CHCTEMBI epenadn L u morpeOHOCTIMK KaHAJIOB B
KOHKPETHBIX ITYHKTaX IO TPacce CTPOUTENBCTBA JIMHUM mNepenadn. Hampumep, B Ma-
TUCTpaNbHOH mepBuaHOH ceTu cBs3u ECO makcuManbHas manpHOCTE L = 12 500 kM,
MPOTSDKEHHOCTD IIATH TPAH3UTHBIX y4acTkoB o TY L ., = 2500 kM, a Ha Ka)KI0M y4a-
cTke L,,— 0 IecATH OZHOPOIHBIX y4YacTKOB MEXIy TPAH3WTHBIMH ITyHKTAMH IIO
rpymmoBeIM TpakTamMm U mo TY L., =250 kM. CrnemoBareinpHO, HA MaKCHMalbHOU
JATBHOCTH MOET OBITh 710 50 OJHOPOIHBIX YJYaCTKOB JIMHEWHOrO TpakTa. Makcu-
MaJIbHas JaJbHOCTh JIMHEWHOTO TPaKTa BOCHHO-TIOJNIEBBIX CUCTEM Iepeadu 00ycIoB-
JIMBAETCS] TEXHMYECKUMH XapaKTePUCTUKAMH HCIIOIb3YEMBIX ITOJIEBBIX KabeneH anb-
HEeH CBA3M U ONEPaTUBHO-TAKTHMYECKHUMH COOOPaKEHUAMHU NP TUIAHUPOBAHUHU U OP-
TaHU3AIIH CBA3H.

ITpoTsKEHHOCTh YCHIUTENHFHOTO y4acTKa |y, TIpH 33 JaHHOM YHCIIe KaHAJIOB B CHC-
TeMe mepenade M TUIE JMHUHM ONPEeIsSeTcs] IPUHIUIIOM ITOCTPOSHHS JMHEHHOTO
TpakTa 1 TpeOOBaHMAMH HAa HEOOXOIMMYIO IITYMOBYIO 3aIIMIIEHHOCTh B KaHalle, TH00
3alIMIIEHHOCTh MEXAY pa3IMYHbIMM HaNpaBlICHUSIMU Nepenadyd kaHana. Ilopspox
pacueTa MPOTSHKEHHOCTU YCUIMTENBHBIX YYaCTKOB Pa3/IMYHBIX JUHEHHBIX TPAKTOB
paccmotpen Hike (cM. 7.4). IIpu MpoeKTUpOBAaHMM CTPEMSTCS 00ECHEeYHTh MaKCH-
MaJIbHO BO3MOXHYIO NPOTSHKEHHOCTH |y, IPU BBINOIHEHNHM HOPM Ha 3alllUIIEHHOCTH
OT IIYMOB ¥ NTEPEXOJHBIX BIMSIHUH.

IIpotsokennoctey cexnuu JII, a, caemoBatensHo, W umcino HYII mexay OIT
(OVII) — OVII (OIl) ompexnensieTcss TANOM JWHUU, JOMYCTUMBIMH 3HAYCHHUSMH Ha-
npsoxeHus U Toka Il 11 naHHOW cUCTEMBI Iepefadyy U BO3MOXKHOCTSIMU YCTPOMCTB
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KOPPEKTHPOBAHUS U PETYIMPOBAHUS aMILUINTYAHO-YaCTOTHON XapaKTEPUCTUKH YCHIIE-
Hus. Ilpu TpoeKkTHpOBaHMM CTPEMSTCS OOECIEUNTh MAaKCHMAJIBHO BO3MOXKHYIO JUIHHY
cexmmm 11 ¢ MakcumanbHO Bo3MOXKHEIM arciiom HYTI.

JIMHEeWHBIN CIIEKTP YacTOT — 3TO MOJIOCA YacTOT, BHIOpaHHAs AJISI Mepeiaud MHO-
TOKAaHAJIBHOTO CUTHAJa B Ipejesax OJHOPOJHOIO y4acTKa JIMHEHMHOro TpakTa CUCTe-
MBI niepenaud. IllupuHa MuHEHOro crekTpa BIUSET Ha AJIMHY YCUIHTEIBHOTO yda-
CTKa, TaK KaK C yBEJIMUCHHEM BEpXHEH IPaHUIIbI CIIEKTpa yBEJINUMUBACTCS 3aTyXaHHE
muaud. [ToaToMy uIst cCHCTEMBI Iepesauu, NpeJHa3HaueHHOW Ui padoThl MO KOH-
KpPETHOMY THUILY JIMHUH, OIIpeJessieTcss HauOoee ONTUMAaIbHAs ¢ TEXHUKO-9KOHOMHU-
YeCKOW TOYKH 3pEHHs II0JI0Ca YacTOT JIMHEHHOTO TpaKTa C Y4eTOM COOOpakeHWH,
NPUBEICHHBIX B maparpage 6.1.

OTHOCHTENBHBI YPOBCHD IIepeadr Mo KaHajaM — 3TO TaKoi aOCOIMIOTHBIA ypo-
BEHb Ha BBIXOJIE JIMHEHHOTO YCHIHTENS po, ECIIM K BXOAY TpakKTa Nepefayd NOABECTU
CHUHYCOUIANbHBI M3MEPUTEIbHBII CHIHAl C HOMHMHAIBHBIM YpOBHEM. JIMHeHHbIE
YCWINTENH — 3TO YCUJIMTEIH JIMHEHHOIO TPAaKTa, TO €CTh OHU YCHJIMBAIOT JIMHEHUHBIH
CIEKTp YacToOT.

ypOBHI/I nepegaumn JIMHEHUHBIX yCHHHTeﬂeﬁ B pas3jiIyHbIX CUCTEMAX NEpe€aavn BbI-
OMpaIOT MCXOMsl U3 TEXHUKO-IKOHOMHUUYECKHX cooOpaxkeHuil. st obecriedeHus Tpe-
OyeMoil IIyMOBOHW 3alIMINEHHOCTH MPHU 3aJlaHHOM [JIMHE YCHIUTENIHHOTO ydYacTKa
CleIyeT CTPEMUTHCS, Kak OyAeT MOKa3aHO HIKE, K YBEIMUYCHHUIO YPOBHS Iepefadt po
Ha BBIXOJIE BCEX YCHIIMTENEH TpakTa nepegadu. OQHAKo IMpH HNOBBIIECHUH YPOBHS Ha
BBIXOJE€ YCHIIMTENS yXYyIIIAeTCs €ro JUHEHHOCTh, YTO MPUBOAUT K HEIMHEHHBIM HC-
KaXECHHUSM IE€pelaBacMbIX CHIHAJIOB M YBEIIMYEHUIO HEIUHEWHBIX IIyMOB
(cM. rnaBy 8). Kpome Toro, uem Oosbliie ypoBEeHb po, TEM 00Jiee CIOXHBIMU H JI0PO-
THMU CTAHOBSITCS YCUJIUTENH U IPyTUE JIEMEHTBI allapaTyphl, yBEINIUBAECTCS PACXOJ
MOIHOCTH UCTOYHUKOB 3JIEKTPONUTAHHS.

JIOHyCTI/IMaSI BCJIMYMHA MAKCHUMAaJIbHOTO HEHUCKAXXCHHOI'0 YPOBHA NE€p€aadud Ha
BBIXO/I€ JINHEHHOTO YCUIINTEJIsI ONIpeiessieTcst o popmylie

Pmax =10 lg MPrax s (6.2)

rrie Pmax — HEMCKaXKEHHAss MOIIHOCTD YCHJINTEIS, ONpesesieMasi, TIIaBHBIM 00pa3oMm,
BO3MOXKHOCTSIMH IMCTAHIIMOHHOTO TNUTAHUS W DJIEMEHTHOW Oa3ol ycuimTens; 1 —
KO3()(UIMEHT, TOKa3bIBAIOIIMKA Kakas 4acTh BBIXOJHOH MOIIHOCTH TpPaH3HCTOpa
COXpaHSETCsl K KOHILY CPOKa €ro CITy>KOBI.

ITpu mpoekTHpOBaHUN JTUHEHHBIX YCHIUTENEH CTPEMSTCS MONYyYUTh MAKCHMAJIBHO
BO3MO)KHYIO HEHCKaKCHHYIO MOIIHOCTh IPH OTHOCHTENHHO HECIOKHON WX peam3a-
IIUH ¥ IPUEMIIEMOM PACcX0/e MOIITHOCTH AUCTAHIIMOHHOTO TTUTaHHUS.

OxngaeMasi BeIMYMHA MaKCHMAJIBHOTO YPOBHS MOIIHOCTH TPYIIIOBOTO CHTHANA
Pc max Ha BBIXOJIE YCIIIUTEIS ONpeAessieTcss 1o GpopmyIe

Permc = Po+ Py + AP (63)
T/Ie po — HOMHHAJIBHBI OTHOCHTENFHBIN YPOBEHB IEepeaadr Ha BBIXOJE YCHIINTENS;
Punc — YPOBEHb MaKCHMAaJIbHOW SKBHBAJICHTHOH (IIMKOBOW) MOIIHOCTH TPYIIIOBOTO
CUTHAJIa B TOYKE OTHOCHTEIILHOTO HYJIEBOTO ypoBHS (cM. 8.7); Ap — 3amac 1mo amIuim-

90



TYIHOW XapaKTEPUCTUKE YCHIIMTENS (IO ero meperpy3ku), yIUTHIBAIOIINN HETOYHO-
CTH yCTaHOBKM HOMHMHAJILHOTO OTHOCHTEIILHOTO YPOBHS NEPEAAUN P, IIPU HACTPOMKE
JMHEHHOTO TPAKTa CUCTEMBI TIEPEAUH M OTKIOHEHUS Py B IPOIIECCE IKCIITyaTaIiH.

Yt1o0bl M30ekaTh NEperpy3kd NpU MPOSKTHPOBAHUM YCHIHTENEH JIMHEWHOTO
TpaKkTa, HeOOXOIUMO BBIITOJHHUTD YCIOBUE P max= Pe max, HIH

10 Ig nprmx = pO + pum( +Ap (64)

Ortcrona nomyqaeM (GopMyITy IJIsl ONIPEACICHUSI CPEHETO OTHOCHTEIFHOTO YPOB-

HsI IIepeiadn
Po <1019 P — P,y —Ap—-101g(1/ ) (6.5)

B cucremax nepegauu BO3AYIIHBIX JIMHUHN CBS3U YPOBHHU Ilepelaud MOTYT TOCTH-
rate nopsiaka +17,5 nbm, a B kKaOenbHBIX, B 3aBUCHMOCTH OT YHCJIa KaHAJIOB M WX
PAacIIoNIOKEHHS B JIMHEHHOM CIIeKTpe, OpHEeHTHPoBO4HO oT —20 1o +1,0 nbm.

Ionusamue o nepexoce (npedvickadicenuu) yposHelii nepedayu
Tak Kak 3aTyXaHHE yCHJIHTENBHOIO y4acTKa dyy, ¥ yPOBEHb MOIIHOCTH HEIMHEHHBIX
IIYMOB Py 3aBUCAT OT YacTOTHI, @ COOCTBEHHBIE (TEPMHUYECKHE) IIYMBI JTMHEHHOTO
TPAKTa Py OT YACTOTHI HE 3aBUCAT, TO MIPU OANHAKOBOM YPOBHE IIepeadH po 110 BCEM
KaHajlaM JIMHEHHOro criekTpa 4acTtoT fy...f, mrymoBas 3aliuineHHOCTh MX Ha BXOJE
CIEIYIOIIET0 YCHJINTENS IOJyyaeTcs pa3HOW: B BEPXHHUX IO JIMHCHHOMY CIIEKTPY
KaHaNax a,, 3HAYMTEILHO HIXE, YeM B HIDKHHX TI0 CIICKTPY KaHamax ay, (puc. 6.7).
W X0Td ypOBHU HEIUHEHHBIX IIYMOB Py HECKOJIBKO YMEHBIIAIOTCA C YBEIUYECHHUEM
YaCTOTHI, CYMMapHasi 3allUIICHHOCTD 8y = P — (Puy + Pur) TPH 3TOM yMEHBIIAETCS,
u3-3a 0oJee Pe3KOro BO3pacTaHUs 3aTyXaHUsS YCUJIUTENBHOTO y4acTKa, TO €CTh OIpe-
JETSIONIMM UISl ITyMOBOM 3allMIICHHOCTH SABJIAETCS TEPMHUUYCCKHN (COOCTBEHHBIN)
IIyM.

pla
Oyy
Po
f : -~ f
fH fn f" f“:
aI"H pc D
! BBIKII
; Pumn Oy / _i/
pm'm‘? O KnH

Puc. 6.7 Puc. 6.8 Puc. 6.9
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Yro6bl MONYyYNTh BCE KaHAIbl PAaBHOLECHHBIMH II0 IIYMOBOH 3aIMIICHHOCTH
B AHAJOTOBBIX CHCTEMAax MEpeJadyd NPUMEHSETCS MEPEKOC WM MPEIbICKaKEHUE
YpOBHei#l nepeaadyn — ypoBeHs nepeaadn Pof) cHmkaeTcs Ha HIKHEW 4acToTe JIMHEeH-
HOTO CIEKTpa M 3aTeM YBEIMYMBAETCs NMPONOPIHOHAIbHO dactoTe (puc. 6.8). Ilpu
9TOM 00111asi BBIXO/IHAsI MOIITHOCTh YCHJIUTEISI HE M3MEHSIETCs, a IepepacipeesisieTcs
[0 AMANa30Hy JUHEHHOIO CIeKTpa 4acToT.

Jns mepexoca ypoBHEW Iepeiaud B LiETb OOpaTHOM CBSI3M YCHIIMTEINS BKIIIOYAETCS
PCaKTHBHBII YETHIPEXIIOMIOCHHUK — KOHTYp TpeaBaputensHoro Hakinona KIIH (puc. 6.9).
IIpu sTOM cnemyer UMeTh B BUAY, UTO B KOHIIE YCHJIMTEIBHOTO y4acTKa (Ha BXOAE cie-
JYIOLIETO YCHIINTENS) B HU3IIMX MO CNIEKTPy KaHAJIaX BO3PACTAET YPOBEHb HEIMHEHHBIX
LIyMOB IIPH HEU3MEHHOM YPOBHE TEPMHUYECKHX IITyMOB. Ilo3TOMy BenndnHa mpempicKa-
JKEHHUs (TlepeKoca) ONTUMH3UPYETCS 10 BEJIMYWHE TaK, YTOOBI MOITHOCTH CyMMAapHBIX
IIyMOB B KPaiHUX IO CNIEKTPY KaHaiax ObIIN MPHIMEPHO OJIMHAKOBBI.

OOBIYHO IIPUMEHSETCS JIMHEHHOE IPEIbICKAKCHNUE yPOBHEH Iepenadu, W TOraa
BEIMYHMHA Nepexoca Ap, ompesenseTcss Kak pasHOCTh YPOBHEH nepefadyn Ha BepxHeEH
U HIKHEH YacToTaX JIMHEMHOIO CIEKTPA 4acTOT, TO €CTb Apy = P, — Do, -

VYpoBeHs mepenaud Ha k000 yacTote fy JMHEHHOro criekTpa ompenesnsiercs 1o
thopmyme

po(fk):pOB _Apots_szcs_fﬂj (66)

IIpu nuHEHHOM NpeAbICKAKCHUM MOXKET OKa3aThCs, YTO B CPEIHMUX IO CIIEKTPY
KaHajaxX LIyMOBas 3allMIIEHHOCTb BBILIEC, YeM B KpallHUMX. BbIpaBHUBaHHUE 3TOH 3a-
IIMIIEHHOCTH C COOTBETCTBYIOLIMM YIYUIICHHEM IIOKa3aTeslell CHCTEeMBI Neperadu
MOXeT OBITh JOCTUTHYTO TOJILKO BBEICHHEM KPUBOJIMHEWHOTO MPEABICKaKEHHUSI.

WTtak, n3 pacCMOTPEHHBIX OCHOBHBIX ITapaMeTPOB JIMHEWHOTO TpaTa BUIHO, YTO BCE
OHU ONpPEJENAI0T TEXHUKO-)KOHOMUYECKHE MTOKA3aTENN CUCTEMBI IIepeJautl B LIETIOM.

6.4. Knaccupukanus 1 NPUHIUIBI TOCTPOEHHUSA
MPOBO/IHBIX JUHEHHBIX TPAKTOB

XapakTepHble 0COOCHHOCTH JIMHEHHBIX TPAKTOB aHAJIOTOBBIX CHCTEM Iepeiadn ompe-
JIeJISIIOTCSL, TJIaBHBIM 00Pa30M, CBOMCTBAMU JIMHUH CBS3H (HAIIPABJISIOLINX CHCTEM).

JIuHeliHble TPAKTHI IIPOBOJHBIX JIMHUHI CBS3U NOJAPA3AEILIFOTCA B 3aBUCUMOCTH OT
THIIA JIMHUH CBS3U: TPAKThl CUMMETPUYHBIX KaOENbHBIX JINHUH CBS3H, TPAKThI KOAKCH-
IBHBIX (HECUMMETPUYHBIX) JIMHUH CBSI3H, TPAaKTHl BO3AYIIHBIX JuHUI cBsa3u (BJIC),
TPaKTHl BOJIOKOHHO-ONTHYeCKHX JHUi cBs13u (BOJIC).

[To npuHIMIY TTOCTpOEHUs JIMHEHHbIe TpakThl U cuctemsl nepenaun (CII) B 1e-
JIOM Pa3jIM4aloT: ABYXIPOBOJHBIE (0xHOBOJOKOHHBIE a1t BOJIC), weTsipexmpoBo -
HbIE (IByXBOJIOKOHHEIE).

B nByxmpoBoaHbix (omHoBOnoKoHHBEIX) CII mepenaya CHrHaNoOB B IIPOTHBOIIO-
JIO)KHBIX HAIPaBICHUAX NMPOM3BOAMUTCS IO OJHOW M TOH K€ JBYXIIPOBOAHOW JIMHHUM
(0 otHOMY M TOMY € BOJIOKHY). J[iisl pa3aeneHust CUIHaJIOB JIEKTPOCBS3N Pa3sHBIX
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HaInpaBJICHUH TIepeaadn JMHSHHBIN CIIEKTP GOPMHUPYETCS B ABYX PA3IUIHBIX MOJIOCAX
4acToT (Ha ABYX JUTMHAX CBETOBBIX BOJIH), OJIHA M3 KOTOPBIX, Hampumep, fi...f, (miu-
Ha BOJIHBI ;) UCIONIL3YETCS JUJIsl Iepeiadu B OJTHOM HAIIPABIICHWUH, & IPyTas, HalpH-
mep, fs T, (muHa BonHBI A,) — B 0OpaTHOM HAIpaBIICHHH.

B detspexnpoBoanbix (aByxBonokoHHBIX) CII mepemadya curHaina B pa3HBIX Ha-
MPaBJICHUAX OCYIIECTBILICTCS MO PA3IMIHBIM ABYXIIPOBOJHBIM LETSM. DTO JTA€T BO3-
MO>KHOCTb HMCTIOJIb30BaTh TaK HAa3bIBAEMbIE OJHOIOJIOCHBIE CUCTEMBI, B KOTOPBIX Me-
penayda ¥ npueM OCYNIECTBISIOTCS B OJHOU M TOM K€ MOJIOCE YacToT, Hanpumep, T
(8 BOCII Ha onHO}#t 1 TOH k€ AJTMHE BOJHBI).

ITosTOMy NHHEWHBIE TPAKTHI U CUCTEMBI Mepefaurd MO MPUHIUIY UCTIOIb30BAHUS
JUHENHOT0 CHEeKTpa YacTOT MOAPA3AEISIOTCS Ha IBYXIOJIOCHBIE U OJTHOTOJIOCHEIE.

O4eBUIHBIM HEJAOCTATKOM JABYXIPOBOAHBIX JABYXIOJOCHBIX CHUCTEM IMepeaayu, Mo
CPaBHEHHIO C OJHOIIOJIIOCHBIMU YETHIPEXIIPOBOIHBIMH, SBJIACTCS HEOOXOIMMOCTE pac-
MIMPECHUS TUHEWHOTO CIeKTpa Oojiee YeM BIBOE, YTO MPHUBOINT K COKPAIICHHUIO JIH-
HBl YCHJIUTEIBHBIX YYacTKOB. Kpome Toro, s pa3felicHHs CHUTHAIOB PAa3HIHBIX
HAIpaBJICHUH B IMHEWHOM TpPaKTe JBYXIPOBOIHBIX JBYXIOJOCHBIX CHCTEM TpeOyeT-
cs1 OOJBIIOE YHCIIO0 HAIPABIAIOMIX (GUIFTPOB (HA OKOHEYHBIX M BCEX YCHIIUTEIHEHBIX
MyHKTaX), 9YTO YXY/IIIaeT dJEKTPHUECKHUE TapaMeTphl KaHAJIOB Mepeladu, YCI0XKHIET
U yIOpOXKaeT 000pyJOBaHUE YCHIMTEIBHBIX MyHKTOB. HecMOTps Ha 3TO, Takue CHC-
TeMbl niepefaund Ha BJIC SBASIOTCS €MHCTBEHHO MPHUTOJHBIMH, TaK KaK CTOMMOCTD
kaxnoi nenu BJIC 3HauuTenbHa, a KOA(QQUIUCHT 3aTyXaHUsl MEHbLIE, YeM KaOeib-
Hoit nienu. [lostomy Ha BJIC 3Kk0OHOMUYECKH BBITOJIHEE YMEHBIIUTH KOJTUYECTBO HC-
MOJIb3YEMBIX JJIs JTUHEHHOTO TpaKTa IeNel, 4eM yIpoIlaTh YCUIUTENbHbIE CTaHIIUU
W YMEHBINIATh UX KOJIMIECTBO B JIMHEHHOM TPAKTe 3a CUET MPUMEHEHUS YSTHIPEXIIPO-
BOJIHOW CXEMBI TPaKTa.

YeTrsIpeXIpOBOIHEIC OTHOIMIOJIOCHBIE CHCTEMEBI Tepeadd, KaK IPaBUIIO, HCIIONb-
3YIOTCS Ha KaOCNbHBIX JHHUAX CBS3H. JTO OOBACHAETCS TE€M, YTO KOI(PPHUIMESHT 3a-
TyXaHusl LUeneyd 3TUX JIMHUN 3HauuTeNnbHo Bhie, yueM BJIC. [Toatomy 31ech BaxkHO,
YTOOBI BEPXHSS YacTOTA JTUHEHHOTO CIIeKTpa ObliIa TI0 BO3MOXKHOCTH HIDKE, 9TO 00Y-
CJIOBITUBAET MPUMEHEHHUE OJHOIMOIOCHOTO JIMHEHHOTO TPaKTa.

UeThIpeXpOBOIHbIE OTHOMOJIOCHBIE CUCTEMBI TIEpEAayH, a, CIeJIOBaTEIbHO, U UX
JIMHEHHBIC TPAKThI MOTYT OBITh OJHOKAOEIHHBIMH WM JBYXKaOeabHbIMU. B oqHOKa-
OeNbHBIX TpaKTaxX MU Mepeaayd pa3HbIX HANpaBIeHUH HAXOAATCS B OJHOM M TOM
e kabele, B IBYXKaOeIbHOM — B Pa3IMYHBIX KaOesax.

[Ipn Hammamu B xabene CHMMETPHUYHOM KOHCTPYKIIMH HECKOJBKHX 4YeTBEpOK (4x4,
7x4) 1 ipu OTHOKAOSTFHOM BapHaHTE TIOCTPOCHUS JIMHEHHOTO TpaKTa He 00ecreYnBacT-
csl, Kak OyJIeT MOKa3aHo B III. 7, HEOOXOUMAas 3alUIEHHOCTh OT BHATHOHM TEPEXOTHOM
MOMEXH MEXIy OJHOMMEHHBIMH KaHAJIAMHU MapajluielIbHO Pa0OTArOIMX (M0 COCEIHIM
yeTBepKaM) cucteM nepenadyu. [109ToMy YeThIpeXnpoBOIHbIE OJHOIOJIOCHbIE JIMHEWHbIE
TPAKThl MHOT'OYCTBEPOYHBIX CHMMETPHYIHBIX KaOCNBHBIX JIMHUIA PEaTn3yIOTCsS TOJBKO
B JIByXKaOEITbHOM BapHaHTE.
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YeTIpeXnpoBOJHBIE OHOTIONOCHBIE OAHOKA0CIbHBIC IMHEHHBIC TPAKThI PEaTN3yIOT-
Csl JIMIIIb Ha OCHOBE OJTHOYETBEPOUHOro Kadems (Hampumep, 11-296) mpu oTHOCHTETBEHO
HeOopIoM yrciie kKaHanoB TU u HeOONMBIINX JAaNFHOCTSIX CBS3H. B 3TOM citydae Bims-
HHE MEX/Iy LIETISIMU MPOSIBIISICTCSI TOJIBKO KaK BIMSHUE MEX/Ty HallpaBJICHUSIMH Nepeiaunt
W npreMa B KaxioM Kanaie TY, u TpeboBaHue 3aIIMIIEHHOCTH OT TAKOT'O BIMSIHHS OTHO-
CHUTENBHO HeOoJbloe. Takue TPakThl UCHOJB3YIOTCS Ha MOJIEBBIX KaOENbHBIX JIMHUSX
TTKJI-296/301 (24 xanaa), [TKJI-296/302 (12 xaHanoB) Ha qanbHOCTB cBsi3u 10 1000 kM.

Ha ocHoBe 01HOUETBEpOUYHBIX Kabesnel CTPOosTCs U JByXKaOelIbHbIE JIMHEHHBIE TPaK-
TBI Ha OTHOCHTEIBHO OOJIBIIOE YHUCIIO KAaHAJIOB M OOJbINNE AILHOCTH. B KauecTBe npu-
Mepa MOKHO TIPUBECTH TIONEBYT0 KabenbHyto siranto [TKJT-296/300 (60 kaHamoB, MakcH-
MaJbHast JabHOCTh cBs3H 2500 kM). OmHaKo ABYXKaOeIbHBIN JTMHEHHBIA TPAKT B 3HAYH-
TETBHOM CTETIEHH CHIDKAET MOOWIBHOCTh JIMHEHHBIX YacTeH CBSI3H, yBEIMUIUBACT BPEMS
Pa3BEPTHIBAHMS U yXYIIIACT HAICKHOCTh (DYHKIMOHMPOBAHMA. DTO 00YCIOBIIO pa3pa-
OOTKYy ¥ BHEAPEHHE B TOJICBBIC CETH CBs3M 00-KaHAIBHOW CHUCTEMBI ITepeiaud OIHOKa-
0€JILHOTO YETHIPEXIPOBOHOTO JIBYXIIOJIOCHOTO JMHEHHOTO TpaKkTa, B KOTOPOM OTCYTCT-
BYIOT YKa3aHHBIC BBIIIC BIIMAHUSA, TaK KaK NI€peaada U NMprueM BEAYTCA 0 pasHbIM LECIISIM
B pasHbIX Juana3oHax 4acToT. HpPIMepOM TaKON CHCTEMBI nepeaavun sABJIICTCA MOJICBas
kabenbHast uams [TKJT-296/330-60 (MakcnMasbHast TatbHOCTH CBsi3u 2500 km).

B koakcuanpHOM Kabene B IMojioce HCIONB3yeMbIX yacToT a0 60 MI'm B3amMHble
BJIMSIHUSA MCXKIAY KOAKCHUaJIbHBIMU prGKaMI/I MPaKTUICCKNU OTCYTCTBYIOT, IMOOTOMY JIM-
HEHHBIC TPAKTHI 3[16Ch BCET/a CTPOSATCS B OJJHOKAOETFHOM BapHaHTE, KaK MPABHJIO, YETHI-
PEXTIPOBOIHBIE OHOIIOIOCHBIE, a TIPU OTHOCHTEJILHO HEOOJIBIIIOM YHCIIe KaHAJIOB Ha Ma-
JI0Ta0apUTHBIX KOAKCHAIBHBIX TTapax — JBYXIIPOBOIHBIE IBYXIOJIOCHBIE.

B BOOKOHHO-ONTHYECKOM Kaberne aHaJOoTMYHas C KOaKCHAIBHBIM KaOeleM CH-
Tyarus. M3-3a OTCyTCTBHS B3aMMHBIX BIMSHUI MEXIy OTJEIbHBIMU BOJIOKHAMH JIH-
HEWHBIN TPaKT CTPOUTCS B OJHOKAOEIbHOM BapHAHTE JIBYXBOJOKOHHBIH OHOIIOJIOC-
HbIi WM OJHOBOJIOKOHHBIM JBYXIIOJOCHBIA. B KauecTBe IMOJIOCHL 31€Ch UMEETCS
B BHJly ONTHYECKas HECYILAs C ONPE/ICIIEHHOM AJTMHOW BOJIHBI.
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