Jleknusa 1 OcHoBHbIe cBegenus o0 BOJIC

1.1. 061 e MoJ1I0KeHus

Bonokonno-ontuueckas nuHus cBsasu (BOJIC) - 310 BUA cucTeMbl mepenau,
Opu KOTOpOM UHpopMalus Mepefaercs IO ONTUYECKUM  JIUAJIEKTPUUYECKUM
BOJIHOBOJIaM, HW3BECTHBIM I10J] Ha3BaHHEM "ONTHYECKOE BOJOKHO". B0JIOKOHHO-
ONTUYECKAst CeTh - ATO HMH(OpPMALMOHHAs CETh, CBA3YIOLIUMH JJIEMEHTAMHU MEXIY
y3JaMUd KOTOPOM SIBISIFOTCS BOJOKOHHO-ONTHYECKHE JIMHUU CBSI3H. TE€XHONIOrMU
BOJIOKOHHO-ONITHYECKUX CETE NMOMHUMO BONPOCOB BOJOKOHHOW ONTHKH OXBAaTHIBAIOT
TaK)K€ BOIIPOCHI, KacarolMecs JJIEKTPOHHOIO IEPEeNarolero o0OpyIOBaHUs, €ro
CTaHJapTU3ALH, TPOTOKOJIOB MEPEAAUN, BOIPOCHI TOMOJIOTUU CETH U OOLIUE BOMPOCHI
ITIOCTPOECHUS CETEH.

Ilepenaua unpopmauuu no BOJIC wumeer nenbli psag AOCTOMHCTB IEpen
nepegadei no MmegHomy kademnto. CTpeMUTeIbHOE BHEPEHUE B HH()OPMALIMOHHBIE CETU
ONTHYECKUX JIMHUA CBA3U SIBISIETCS CIEACTBUEM MPEUMYIIECTB, BBITEKAIOUIMX U3
OCOOEHHOCTEN pacpOCTPAHEHUS CUTHAIA B ONTHYECKOM BOJIOKHE.

IIpenmymecrea BOJIC

lupokas nonoca nponyckanus - 00OyCIIOBIEHA YPE3BBIYAITHO BHICOKOM YaCTOTOM
HECyILEeu 10" I'm [3]. OTO maeT MOTEHUHAIBHYIO BO3MOXKHOCTh MEPEAAYU MO OTHOMY
ONTHYECKOMY BOJIOKHY HWH(pOpMalUd B HECKOJBKO TEpaOUT B CEKyHIy. bosbmias
MoJjioca MPOIMYCKaHUs - 3TO OJHO HauOoJiee BAXKHBIX MPEUMYIIECTB ONTHYECKOIO
BOJIOKHA HaJl METHOM WJIK JTH000M Ipyroil cpeaoil nHpopMalui.

Manoe 3amyxanue ceéemogozo cueHnana 6 6onokHe. BpillyckaemMoe B HacTosliee
BpEMs OTCYCCTBEHHBIMH M 3apyOCKHBIMH TIPOW3BOJUTEISIMUA  MPOMBIIIIICHHOE
onTHYeckoe BoJIokHO umeeT 3aryxanue 0,2-0,3 nb Ha qymae BomHb 1,55 MKM B pacueTe
HAa OJMH KWJIOMETp. Manoe 3aTyxaHue W JUCHEPCHUsl TMO3BOJSIOT CTPOUTH YUYACTKH
TUHUN 0e3 peTpaHcsaIuu npoTsoKeHHOCThIo 100 kM 1 Goitee [4].

Huskuii yposenv wiymos a BOTOKOHHO-ONITHYECKOM Kabesie MO3BOJISET YBEINIHUTh
MOJIOCY MYyTEM Mepeladyd Pa3uyHON MOJIYJSIUUA CUTHAJIOB C MaJIOW M30BITOYHOCTHIO
KO7Ia.

Buvicokas nomexozawuwennocms. 1lOCKONBKY BOJOKHO HW3TOTOBIEHO U3
TUDJIEKTPUYECKOTO MaTepualia, OHO HEBOCIIPUUMYHUBO K AJIEKTPOMATHUTHBIM MTOMEXaM
CO CTOPOHBI  OKPYXKAIOIUX MEIHO-KAOCIbHBIX CHCTEM H  DJIEKTPUYECKOTO
000py0BaHuUs, CIIOCOOHOTO HMHAYIUPOBATH JJICKTPOMATHUTHOE HW3JIy4YeHUE (JTMHUU
AJIEKTpOIIepeaaun, JJICKTPOJABUTATEIIPHBIE YCTAHOBKM W T.NI.). B MHOTOBOJOKOHHBIX
Ka0emsX Takke HE BO3ZHUKACT MPOOJIEMBI MIEPEKPECTHOTO BIMSHUS 3JIEKTPOMArHUTHOTO
U3ITyYEHHUs], IPUCYILIEH MHOTOMAPHBIM MEJIHBIM KaOesiM.

Manwuii 6ec u o6wem. Bonokonno-ontuueckue kadenu (BOK) umeror menbimi
BeC M 00bEM CpaBHEHUIO C MEIHBIMM KaOensiMU B pacyeTe Ha OJHYy M Ty XKe
npoIyckHyto cnocobHocTh. Hanpumep, 900-napHbiii TenedoHHBIN Kabeab AuaMeTpoM
7,5 cM, MOXeT OBbITh 3aMEHEH OJIHUM BOJIOKHOM ¢ auameTrpoMm 0,1 cm. Eciu BosiokHO
"o1eTh" B MHOKECTBO 3aIUTHBIX 000JIOYEK U MOKPHITh CTAIBHOMN JIGHTOUHOW OpOHEH,



nuametp takoro BOK Oyner 1,5 ¢M, 4TO B HECKOJIBKO pa3 MEHbIIE pacCMaTpUBAEMOI0
TenedoHHOTO Kades [5, 6]

Buvicokas 3awuwennocms om mecankyuonuposanmno2o oocmyna. l1oCKOIbKY
BOK mnpakTuyecku u3JIy4aeT B paAuoJuMana3oHe, TO IEpelaBacMyl0 MO HEMY
uHbOpMaIMI0O TPYOHO TMOACTYyIIaTh, HE Hapymas mpuema-nepeaadu. Cucremsl
MOHUTOpPUHTA (HEMPEPHIBHOTO KOHTPOJISI) IEJIOCTHOCTH ONTHYECKOW JIMHUU CBSI3H,
UCIIOJNb3ysd CBOMCTBAa BBICOKOW UYBCTBUTEIBHOCTH BOJIOKHA, MOIYT MIHOBEHHO
OTKJIIOYUTH '"B3JIaMbIBa€MbIN'" KaHal CBS3W W TNOAAaTh CUTHal TpeBoru. CEHCOpHBIC
CUCTEMBI, HCHOJB3yIOIMEe UHTEephEepeHIIMOHHBIE 3(PPEKTHl  pacHpoCTpaHIEMBIX
CBETOBBIX CUTHAJIOB (KaK MO pa3HbIM BOJOKHAM, TaK W Pa3HOW MOJSPU3ALNU) UMEIOT
OYEHb BBICOKYIO YyBCTBUTEIBHOCTH K KOJIEOAHUSAM, K HEOOJIBIIUM MepernagaM JaBICHUs
[7]. Takue cucTeMbl OCOOCHHO HEOOXOAMUMBI TPH CO3JaHUU JIMHUH CBSI3U B
[PaBUTEIBCTBEHHBIX, OAHKOBCKMX M HEKOTOPBIX JPYIMX CHEHUANbHBIX CIy»K0ax,
NPEbABISIIONIMX [OBBIIICHHbIE TpeOOBaHUSA K 3alllUTe€ JaHHBIX. PaccMoTpeHue
BOJIOKOHHO-ONTUYECKUX CEHCOPHBIX CHUCTEM BBIXOAUT 3a PaMKU Marepualia JaHHOU
KHUTH.

['anbBaHUYECKass pa3esaska  dnemenmos cemu. J[aHHOE  TPEUMYIIECTBO
ONTHYECKOIO0 BOJIOKHA 3aKJIIOYAETCS B €ro M30JUPYIOUIEM CBOMCTBE. BOJIOKHO
MOMOTaeT U30eXaTh JIEKTPUUYECKHUX "3eMENbHBIX" METeNb, KOTOPbIE MOT'YT BO3ZHUKATb,
KOI'/Ia JIBa CETEBBIX YCTPOMCTBA HEM3OIMPOBAHHON BBIYMCIUTEIBHON CETH, CBSI3aHHBIE
MEJHBIM KaOeneM, UMEIOT 3a3€MJICHUSI B Pa3HBIX TOYKaX 3[aHUsl, HAIPUMEP Ha Pa3HBIX
staxax. [Ipu 3TOM MOXET BOBHUKHYTh OOJbIIasl PA3HOCTh NOTEHIMAIOB, YTO CIIOCOOHO
MOBPEINUTH CETEBOE 000pyioBaHue. J1Jig BOJOKHA 3TOW MPOOJIEMBbI MPOCTO HET.

B3pwigo- u  noocapobesonacnocms. W3-3a  OTCYTCTBUA HCKpOOOpa3oBaHUS
ONTUYECKOE  BOJIOKHO  MOBBIAEeT  O€30MacHOCTh  CeTM  Ha  XHMHUYECKHX,
HedTenepepabaThHIBAIOIIUX TMPEANPUITHSIX, NPU OOCTYKUBAHUH TEXHOJOTUYECKUX
IIPOLIECCOB MOBBIIIEHHOTO PUCKA.

Ixonomuunocmv BOK. BOJOKHO HM3roTOBJIEHO W3 KBaplia, OCHOBY KOTOPOTO
COCTABJISIET JIBYOKHCHh KPEMHMsI, IIMPOKO PACIHPOCTPAHEHHOTO, a IMOTOMY HEIOpPOIoro
Marepuaia, B OTJIMYMU OT MeAu. B Hacrosinee BpeMs CTOMMOCTh BOJIOKHA IIO
OTHOLIEHUI0O K MeOHOM mape cooTHocuTcsa kak 2:5. Ilpu srom BOK mno3Bomser
nepenaBaTh CUTHAJIBI HA 3HAYUTEIBHO OOJBIIHE pACCTOSHUS 0€3 peTpaHCIISLMH.
KonuyecTBo moBTopHTeNneld Ha MPOTSKEHHBIX JUHUSX COKPALIAETCS MPHU MCIOJIb30-
Banuu BOK. IIpu HCnoib30BaHUM COJIUTOHHBIX CHUCTEM IE€pENAaYd JOCTUTHYTHI
nanpHoctd B 4000 kM 0e3 pereHepanuu (TO €CTh TOJBKO C UCIOJIb30BaHUEM
ONTHUYECKUX YCUJIUTENIECH Ha MPOMEXYTOUHBIX y3J1aX) IPU CKOPOCTH mepenayu Boimie 10
['ouTt/c [8].

Jnumenovuviu  cpoxk asxcnayamayuu. CoO BpPEMEHEM BOJIOKHO HCIBITHIBAET
Jerpajanyoo. JTO O03HAa4yaeT, 4TO 3aTyXaHHe B MPOJIOKEHHOM Kabelle MOCTENEHHO
Bo3pactaer. OpHako, Ojaromapsi COBEpPUICHCTBY COBPEMEHHBIX  TEXHOJOTHUI
IIPOU3BOJICTBA ONTUYECKUX BOJOKOH, 3TOT MPOLECC 3HAYMTEIBHO 3aMEIJIEH, U CPOK
cnyx0b1 BOK cocraBisier nmpumepHo 25 neT. 3a 3TO BpeMsl MOMXKET CMEHUThCS
HECKOJIbKO MOKOJIEHWI/CTaHIapTOB MPUEMO-TIEPEIAIOIINX CUCTEM.

Yoanennoe snexmponumanue. B HEKOTOpBIX chydasx TpeOyeTcs yAaleHHOE
AJNIEKTPONUTAHUE Yy37a MHGOPMAIMOHHON ceTu. ONTHYeCcKOe BOJOKHO HE CIOCOOHO
BBITIOJIHATH (PYHKIIMU cHiIOBOTO Kabens. OaHaKo, B ATUX CIy4yasx MOKHO HCIOJb30BaTh



CMEIlIaHHBIM KaOenb, Korja HapsAy C ONTUYECKUMHU BOJIOKHAMHU KaOelb OCHAIaeTcs
MEAHBIM MIPOBOSIIIMM 3JIEMEHTOM. Takoi kabenb MUPOKO UCTOIb3yeTcs Kak B Poccun,
TaK U 32 pyOeKoM.

HecmoTpss Ha MHOrOUYMCIEHHBIE NPEUMYILECTBA MEpel APYIMMH croco0aMu
nepenayn  MHGOpPMAIMU, BOJIOKOHHO-ONTHUYECKWE CHCTEMBl HUMEIOT Takke U
HEJOCTATKH, IJIaBHbIM OOpa3oM H3-3a JOPOTrOBU3HBI MPELHU3MOHHOIO MOHTAKHOIO
000pyOBaHUSI M HAJEKHOCTH JIA3€PHBIX HCTOYHHUKOB H3Iy4deHUs. MHorue u3
HEJIOCTaTKOB BEPOATHEE BCEro OyAyT HHBEIMPOBAaHbI C MPHUXOJOM HOBBIX
KOHKYPEHTOCIIOCOOHBIX TEXHOJIOTUN B BOJIOKOHHO-ONTHYECKUE CETH.

Henocrarkn BOJIC

Cmoumocmv unmepgheticnoco 060pyoosanusi. INEKTPUUECKUE CUTHAIBI JOJKHBI
peoOpa3oBBIBATHCS B ONTHUECKHE U HA000poT. IleHa Ha onTuyeckue nmepeaaTunuKud U
MIPUEMHUKHN OCTAETCA TOKA €1IE JOBOJIBLHO BBICOKOU. [Ipu co3mannm onTuyeckon TMHUN
CBSI3U TaKXke TpeOyIOTCS BBICOKOHAJEKHOE CIEIUATU3UPOBAHHOE IACCHUBHOE
KOMMYTAIIMOHHOE O0OpYJOBaHUE, ONTHYECKUE COCIMHUTENN C MAJIbIMU TMOTEPSIMU U
OOJBIIMM PECYpCOM Ha MOAKIIOYEHUE-OTKIIOYEHUE, ONTUYECKUE Pa3BETBUTEINH,
aTTEHIOATOPBI.

Monmadsic u obcnyscusanue onmudeckux aunui. CTOUMOCTH pabOT O MOHTAXY,
TECTUPOBAHUIO U TMOIAEPKKE BOJOKOHHO-ONTUYECKUX JIMHUM CBSI3U TAK)KE OCTAETCS
Bbicokoi. Ecmu sxe moBpexnaercs BOK, To HE00X0auMO OCYIIECTBISTH CBapKy
BOJIOKOH B MECTE pa3pbiBa M 3allMIIATh 3TOT Y4aCTOK KaOessi OT BO3/ICUCTBUS BHEUTHEH
Cpenpbl.

[TpousBoauTeNn TeM BPEMEHEM MOCTABIISIIOT HA PHIHOK BCe 00Jiee COBEPIICHHBIC
WHCTPYMEHTHI JJ11 MOHTaXHBIX padoT ¢ BOK, cHmXas 11eHy Ha HUX.

Tpebosanue cneyuanvHol 3awumel 8010kHA. 1IpOYHO JTU ONTUYECKOE BOJIOKHO?
Teopernueckn ga. CTekno, Kak MaTepual, BBIICPKUBACT KOJOCCAIBHBIE HATPY3KHU C
mpezeNioM mpoYHocTH Ha paspsie Bemue 1[TIa (10° H/m®) [9]. Do, kasamoch Obl,
03HA4yaeT, YTO BOJIOKHO B €IMHUYHOM KOJIMYECTBE C JUAMETPOM 125 MKM BBIIEPKUT
Bec rupu B 1 kr. K coxaneHnto, Ha MpakTUKE 3TO He pocturaercd. [IpuunHa B TOM, 4TO
ONITUYECKOE BOJIOKHO, KAKMM OBbI COBEPIIICHHBIM OHO HE OBIJI0, UMEET MUKPOTPEIIHHBI,
KOTOPbIE€ MHULIMUPYIOT paspbiB. i1 MOBBIMIEHUS HAAEKHOCTH ONTUYECKOE BOJOKHO
MIPU U3TOTOBJICHUM MOKPHIBAETCS CHEIUAIbHBIM JIAKOM HAa OCHOBE 3MOKCHUAaKpuiara, a
caM ONTHYECKHUI Kabenb yIpOoUYHseTCs, HapuMep HUTSAMU Ha ocHOBe keBiapa (kevlar').
Ecnu Ttpebyercst yoBIETBOpUTH ellle 00Jiee JKECTKUM YCIOBUSM Ha pa3pbiB, KaOelb
MOXET YHNPOYHATHCS CIEIUATbHBIM CTAJIBHBIM TPOCOM WJIA CTEKJIOIJIACTUKOBBIMU
crepxxHsiMU. Ho Bce 3TO BlieueT yBeMUYEHUE CTOUMOCTH ONTHYECKOTO Kabes.

[IpeumyiiectBa OT TPUMEHEHHUS BOJOKOHHO-ONTHYECKUX JIMHUM  CBSI3U
HACTOJIbKO 3HAYUTEJbHBI, YTO HECMOTPS HAa MEPEUHMCICHHBIE HEAOCTATKHA ONTUYECKOTO
BOJIOKHA,  JalbHEHIIME  NEpPCHEKTHBbl  pa3Butus  TexHonorun  BOJIC B
MH(OPMAIMOHHBIX CEeTsIX 00Jiee YEM OUEBH/IHBI.

TunoBag cxeMa cucTeMbl BOJIOKOHHO-ONMTHYECKOH CBA3M

TunoBas cxeMa cuctemsbl cBsizu, ucnoibiyruiein BOJIC, noka3zana Ha puc. 1.1.
AHaNOroBBI CHUTHAJ, T€HEPUPYEMbIl OKOHEUHBbIM oOopyaoBanueM gaHHbIX (OO/),
HampuMep, TeaepOHOM, TEPMHUHAIIOM, BHJIEOKAaMEpPOW M T.O., MPUXOAUT Ha Y3el



KOMMYTAITMH, TJI€ aHAJIOTO-IM(POBO mpeodpa3oBaTesb (Koaep) onudpoBLIBAET €ro B
OUTOBBII TMOTOK. DBWUTOBBIA MOTOK HCMHONAB3YETCS I MOAYJSALMU ONTUYECKOTO
nepefaTynuka, KOTOPbIA MEpelaeT CEPUI0 ONTHUYECKUX HMIYJIbCOB B ONTHYECKOE
BOJIOKHO. Ha mnpueMHOW CTOpOHE HWMITyJIbChl CBETa NPEoOpa3yroTcs oOpaTHO B
AIEKTPUYECKUN CUTHAJI TPU MOMOIIM OINTHUYECKOTO MpPUEMHHUKA. JlexojaepHas 4acThb
KOMMYHHUKAIITMOHHOM CUCTEeMBI Mpeo0paszyeT OMHAPHBIA AIEKTPUUECKHUI TOTOK 00paTHO
B aHasoroBeli curHanm OOJ[. OOBIYHO KOJEphl M JEKOJIEPhI, a TaK K€ ONTHYECKHE
MIPUEMHHKU M TIepeJaTYNKH COBMEIIAIOTCS B OJTHOM YCTPOMCTBE, TaK 4TO 0Opa3yeTcs
JIByHAIIpaBJICHHBIN KaHaJl CBSI3HU.

Axanorostd Lndposoi notok  MMnyneCy Wwunynecel  LLndposoit noTox  AHANOrosbii
curHan 64 Kbur/c ceera caera 64 Kbur/c curHan
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Puc. 1 - TunoBas cxema cucteMsbl CBs3H ¢ ucrolibzoBanrueM BOJIC "touka-Touka"

1.2. OcHoBHble koMmoHeHTHI BOJIC

Onruveckuii  mepegaTyMk  oOecleUMBaeT  MPeoOpa3OBaHUE  BXOIHOTO
ANEKTpUYECKoro (Iu@poBOro WM aHAJOTOBOr0) CHUTHAJa B BBIXOJHOM CBETOBOM
(mudpoBori wnaM aHanoroBbii) curHan. llpu nmudpoBol mepenaye ONTUYECKUMA
u3iyyaTenb Iepenatyuka 'BkIo4aeTcss W "BBIKIIOYAETCA" B COOTBETCTBUU C
MOCTYTAIOIIMM Ha HEro OMTOBBIM MOTOKOM 3JIEKTPUYECKOTO CHTHama. [[7s aTux 1enei
HCIIOIB3YIOTCS MH(MpaKpacHbie cBeTom3aydaronue auoasl LED wau masepHbie qu0abI
ILD. DTt ycTpoiictBa CrnocoOHBI MOACPKUBATH MOIYJSIHUIO M3TYy4aeMOTO CBETa C
MErareploBbIMM W Ja)Ke TUrarepuoBbIMU yactoTaMu. Ilpu mocTpoeHuu cerei
KaOeTbHOTO TEJIEBUJICHUS ONTHUYECKUN TepelaTUYMK OCYIIECTBISET MpeoOpa3oBaHUE
IIMPOKOIOJIOCHOTO aHAJIOTOBOTO AJIEKTPUYECKOTO CUTHAJIA B AaHAJIOTOBBIM ONTUYECKUH.
B nocnegnem cityyae OonTUYECKUI MEPEIATUNK TOIAKEH UMETh BRICOKYIO JIMHEUHOCT.

OnTuyeckuii MPUEMHHUK OCYIIECTBISIET oOpaTHOE MpeoOpa3oBaHUE BXOJIHBIX
ONTHUYECKUX HMMITYJIbCOB B BBIXOJIHBIE MMIYJIbChI AJIEKTPUYECKOTO TOKa. B kadecTe
OCHOBHOTO DJJIEMEHTa ONTHYECKOTO IMPHEMHHKA HCIOJB3YIOTCA P-lI-N ¥ J1aBHHHBIC
($hOTOAMO b1, UMEIOIINE OUYCHb MATYI0 HHEPIIMOHHOCTb.

Ecnu npuemnas v nepenaroniasi CTaHIIMU yAaJICHbI HA OOJIBIIIOE PACCTOSHUAE IPYT
OT Jpyra, HalpuMEP HA HECKOJBKO COT KHUJIOMETPOB, TO MOXET JOMHOJHUTEIBHO
MOTPeOOBATHCSA OJHO WJIM HECKOJBKO MPOMEKYTOUHBIX PEreHEPaAIMOHHBIX YCTPONCTB
JUTSl yCWJICHHS 0CIa0eBaroIero B MPOIEeCcce pacupoCTpaHEHHUsT ONTHYECKOTO CUTHANA, a
TaK)Ke JJII BOCCTAaHOBJIICHHsSI (DPOHTOB HUMITYJIbCOB. B KauecTBe Takux YCTPOWCTB
VICMOJIB3YIOTCS IOBTOPUTENN U ONITHYECKUE YCUITUTEIIH.

IloBTOpPHUTE/IB COCTOUT U3 ONITHYECKOTO MPUEMHUKA, JIEKTPUUECKOTO YCUITUTENS
W ONTUYECKOro mnepeaatyuka. [lpu mepegaye MUCKPETHOrO CHUTHAIA BIEKTPUYECKOE
YCWJICHHE, KaK TPaBWIO, MOXET COIMPOBOXKIATHCA BOCCTAHOBICHHEM (POHTOB W
JUTMTENBHOCTEN MEPENaBa€MbIX HMMMYJbCOB. [[1s 3TOro MOBTOPUTENL NPUHUMAET



ONTHYECKUI CUTHAJAa B CHHXPOHHOM WJIM ACUHXPOHHOM PEXKHME, B 3aBUCHMOCTH OT
CTaHAapTa Mepeaayu.

IIpu cunxponnom pedwcume TPUEMHOE YCTPOMCTBO IOBTOPUTENS PETYIISAPHO
NPUHUMAET CHUHXPOUMITYJIbChI, HA OCHOBAHMHM KOTOPBIX HACTPAauWBAET CBOM Tammep,
3aal0IAA  4acToTy Uil mnocieayomed mnepegadyd. CymecTByeT HENpPEephIBHBIN
OUTOBBIM NMOTOK B JMHMU. W naxe ecnum HeT mepenauyd JaHHbBIX, CUHXPOUMITYJIbCHI
IIPOJOJDKAIOT  IOCTyHaTb. B Iepenaronlyro  IOCJIeI0BaTENbHOCTh  IIOBTOPUTEID
N00ABISIET CUHXPOUMITYJIBCHI, MpPEIHA3HAYCHHBIC ISl CHHXPOHM3ALMM CIIETYIOIIErO
Kackaa.

[Ipu acunxpounom peowcume mnepenaBaemasi HHGOpMaLKs OPraHU3yeTCsl B
creuuaibHble  MMAKeThl JAaHHBIX  Kaapbel. KaxaoMy makeTy  MpeauecTBYET
MOCIIEAOBATEIBHOCTh OJHOTUIIHBIX Tpymnn OWUTOB - mpeamOyna. MMenHo mpeamOyna
00ecreynBaeT CUHXPOHU3ALUIO NPUEMHOIO YCTPOMCTBA, KOTOPOE A0 Hayajna mpuema
HAaXOJIUTCA B KIYILEM PEXKUME.

[loBTOpHTENH, KOTOPBIM BOCCTAaHABIMBAET (HOPMY ONTHUECKOTO CHUTHANA 0
NIEPBOHAYAJIBHOM, HAa3bIBAETCS peceHepamopoMm.

OnTnyeckuii yCIWINTENb HE OCYUIECTBIISIET OITOAJIEKTPOHHOTO
npeoOpa3oBaHusi, Kak 3TO JieJaeT NOBTOPUTENb WM pereHepatop. OH, HCNONb3YA
CHelualbHble AaKTUBHBIE CpeIbl M Ja3epbl HAKaYKH, HEMOCPEACTBEHHO YCHJIMBAET
IPOXOJSAIINKA ONTUYECKUM CUTHAJ, Oarofaps MHIyLIMPOBAHHOMY U3Iy4YeHUIO. Takum
o0pa3oM, yCHUIUTENb HE HaJeleH (YHKIUSIMH BOCCTAHOBJIEHUS CKBaXXHOCTH, B UYEM
yCcTynaer noroputento. OmHako, €CTh JBE OCHOBHBIE NPUYMHBI, KOTOPBIE JEIAKOT
IPUMEHEHUE YCUIIUTENS 00JIee MPenoUYTUTEIbHbBIM.

1. Cnenyer uMerb B BHAY, 4YTO Kauye€CTBO CHUTHAJIOB, II€pElaBa€MbIX IO
ONTHYECKOMY BOJIOKHY, J1a’K€ €CJIU CErMEHT IPOTSKEHHBIN, OCTaeTCd OYEHb BBICOKUM
BCJIEACTBUE MAajoil IUCIEPCUU U 3aTyxaHus. Takxke He BEIUK YpPOBEHb BHOCHUMBIX
IIYMOB M3-32 MOJBEPKEHHOCTH BOJIOKHA BIMSHHUIO AJIEKTPOMArHUTHOTO W3ITyYEHHUS.
[ToaTOMy peTpaHcislLMs MEepeaaBacMbIX NAaHHBIX MPOCTHIM YyCHIIEHHEM O€3 MOJIHOU
pereHepalnuy CTaHOBUTCA BecbMa 3(PEKTUBHOM.

2. OnTuYecKuil ycuiauTenb SBIsETCS 00Jiee YHUBEPCAIBHBIM YCTPONCTBOM,
IIOCKOJIBKY B OTJIMYMU OT PEr€HepaTopa OH HE MPUBA3aH K CTaHJAPTY NEPENArOIIerocs
CUTHAJIa WJIU OIPEAEIIEHHON 4acTOTE MOIYJISILIUY.

Ha npakTuke Ha OAMH pPEreHEpaTop MOXKET MNPUXOIUTHCS HECKOJIBKO
HIOCJICZIOBATEIBHO PACIIOI0KEHHBIX ONTUYECKUX yeuutenei (1o 4-8). Takum oOpa3om,
3p(EKTUBHOCTh  HCIOJB30BAHUS  ONTHYECKUX  yCHJIUTENEH TpH  [OCTPOCHHUU
BOJIOKOHHO-ONITUYECKUX MarucTpaiei 00JbIIoi NpOTsSHKEHHOCTH OY€Hb BBICOKA.

Bosaokonno-ontuyeckuii kadeab (BOK). XapakrepHas crpouTenbHas MJIAHA
ONTUYECKOIr0 Kabess (IJIMHa HEMPEPhIBHOTO ydacTKa Kabess, MOCTaBIsEMOro Ha OJTHOM
Oapabane) BapbUPYyETCsl B 3aBUCUMOCTH OT MPOU3BOAUTENS M THUIMA Kabessl B mpeaenax
2-10 kM. Ha mpoTsDKeHHBIX ydacTKax MEXIy MOBTOPUTEISIMU (pernuTepamMu) MOTYT
MOMEIIAThCS JIECATKA CTPOUTENBHBIX JJIMH Kabenei. B aTom ciydae mpou3BOIUTCS
CIIeMAbHOE CpaluBaHue (Kak MpaBWIIO, CBAPKA) ONTHYECKHX BOJOKOH. Ha kaxmom
TakoM ydacTke KoHIbI BOK 3amumatorcs crnenpaibHOM TEepMETHYHOM MPOXOAHOU
My(}TOii.



