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BOAOKOHHO-ONTUUYECKHUE
komnoHeHTbl CKC

JIMHUY BOJIOKOHHO-ONTUYECKON CBSI3U MCIOJB3YIOTCS B OCHOBHOM JIJISI OpTaHM3alliK
maructpanbHbix noacucreM CKC. CrpykTypHas cxeMa JIMHUU CBSI3U, NIPUMEHSIEMOM
TSI CO3MaHMs IMMOACUCTEMBI BHEIIHUX MarucTpaieii, n3oopaxeHa Ha puc. 84. Ha cxeme
TOKa3aHbl OCHOBHBIE 3JIEMEHTHI 3TOU JIMHUU, KOTOPBIE TTOAPOOHO pacCMOTPEHBI HITXKE.

4.1. OnTHueckKue Kabenm

4.1.1. O6nacTH NnpuMeHeHUA U KnaccupuKauuna
BosnokoHnHo-ontryeckue kabenu, npuMmensiemble B CKC, mpenHa3HavyeHbl Uil Tiepegayu
ONTUYECKUX CUTHAJIOB BHYTPY 3IaHUI U MeXTy HUMU. Ha 1x ocHOBE MOTyT OBITh peain3o-
BaHbI Bce Tpu noacucteMbl CKC, X0TSI B TOPU30HTATBHON MOACKUCTEME BOJIOKOHHAS OITTH-
Ka TIOKa HaXOAWUT OYeHb OTPAHMIEHHOE MPUMEHEHME IS obecriedeHrsT (hyHKIIMOHUPOBa-
Hust JIBC. B noncucteme BHYTPEHHUX MarucTpajieil onTUYecKre Kabeau MPUMEHSIOTCS
OIMHAKOBO YacTo ¢ KabeIsIMU M3 BUTHIX T1ap, a B IOJCUCTEME BHEIITHUX MAaTUCTPAJICii OITH-
YECKMe pPEIIeHUs] UTPAIOT JOMUHUPYIOIYIO posib. B 3aBUCMMOCTM OT OCHOBHOMI 00J1acTH
MPUMEHEHUSI BOJIOKOHHO-ONTUYECKUE Kabesn MOIpa3/IessitoTCsl Ha TP OCHOBHBIX BUJIA:

+ Kabenp BHelIHel mpokiaaku (outdoor cables);

« Kabenb BHyTpeHHel mpokiagku (indoor cables);

e KabeJb IS IIHYPOB.
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Puc. 84. Cxema opraHM3aIvy JMHUU BOJIOKOHHO-OIITUYECKOW CBSI3U BHEITHEI
MarucTpagbHON ITOIACHUCTEMBL

167



Kabemu BHeITHE! TPOKIIAIKY UCIIONB3YIOTCS TIPU CO3MAHUY TTOICUCTEMBI BHEIITHIX
MarucTpajieil u CBSI3bIBAIOT MEXITy cO00i OTmeabHble 3MaHusl. OCHOBHOM 00JacThIO
WCIIOTh30BaHUS Kabeiell BHYTpeHHE! IPOKIIATKHY SBISICTCS OpraHU3aIvs BHYTpeHHEH
MarucTpaiu 3[aHus, TOTAa KaK Kabenu Ui IIHYPOB MpeTHa3HAYeHBl B OCHOBHOM IS
WU3TOTOBJICHUS COCIUHUTEIbHBIX 1 KOMMYTALIMIOHHBIX IITHYPOB, a TAKXKE JIJIST BBITIOIHE-
HUS TOPU30HTAIBHOM Pa3BOJIKU IIPU pealn3aluy IpoeKToB Kiacca fiber to the desk —
«BOJIOKHO J10 pabodero Mecta» u fiber to the room — «BOJIOKHO 10 KOMHAThI».

4.1.2. KOHCTPYKTHBHbIe 0COOEHHOCTH M ONTHYECKHE mapameTpbl
ONTHYECKHUX KabeneM

OCHOBOIT BOJIOKOHHO-OIITUYECKOTO Ka0eIs SIBISIOTCST BOJIOKOHHBIE CBETOBOIBI M3 KBap-
IleBoro crekia. KBapiieBoe CTEKIIO OTIMIAETCS BeChbMa HU3KON MEXaHMIECKOU Mpod-
HOCTBIO W YCTOMYMBOCTHIO K BHEITHUM aTMOCGhEpHBIM Bo3aeicTBUsIM. [loaToMy Bce
OCTaJIbHBIC 3JIEMEHTHI KOHCTPYKITUY ONITUYECKUX Kabereil IpeqHa3sHaYeHBI Tt obec-
TeYeHUS 3alUTHl BOJOKOH OT BHELIHUX MEXaHWYECKUX BO3IEUCTBUU M BIATd B TeX
YCIIOBUSIX SKCIUTyaTalluy, Ha KOTOPBIE PACCUNTAH ONTUYECKUN Kabeb.

TurmoBasi KOHCTPYKUMSI BOJIOKOHHOTO
CBETOBO/Ia TTOKa3aHa Ha puc. 85. Caero-
BOJ MMEeT IWIUHIPUIECKYI0 GhOopMy U
COCTOUT M3 psia KOHIIEHTPUIHBIX CIIOCB,
OCHOBHBIMM U3 KOTOPBIX SIBIISIIOTCS CepI-
1eBMHa 1 obosiouka. CepameBruHa OTHO-
MOJIOBBIX CBETOBOZIOB, COIJIACHO CTaHAAPTY
IEC-793 u pexomenmanmu G.652 Mex-
IlyHaponHoro coo3a snekrpocssizu (ITU),
nmeet quametp 9,3+0,5 MKM, HEKOTOpHBIE
M3TOTOBUTENN BOJIOKOH HCIIONB3YIOT IPY-
rue IuaMeTphl B Ipeaenax 7-10 MKM mpu
Puc. 85. KoHCTpyKIIMsT BOJIOKOHHOTO CBETOBOA  TeX K& CaMBIX Joryckax. JuameTp cepi-

IIEBUHBI MHOTOMOJIOBBIX CBETOBOJIOB, CO-
mmacHo IEC-793 u G.651, coctaBister 50 mnu 62,5 MKM IIpU JOIYCTUMOM pa3dpoce
+3 mxMm. B ontuueckux kabesnsix CKC, cornacHo neiCcTBYIOIIMM HOPMATUBHBIM JOKY-
MEHTaM, BO3MOXHO HCIIOJIb30BAHME BOJIOKOH BCEX TPeX YKa3aHHBIX BhIIIE TUMOB. OT-
METUM TOJIBKO, YTO MHOTOMOJOBOE BOJIOKHO THmna 50/125 B MeXIyHapOJHOM CTaH-
nmapre ISO/IEC 11801 paccMaTprBaeTCsl KaK ajJbTepHATUBHOE (IOITOJIHUTEILHOE), TOTAA
KaK amepukaHckuit crannapt TIA/EIA-568-A B neiicTBYyIOIIe pegakiny ero puMe-
HeHMe He paspernaer. [1o cpaBHeHMIO ¢ BookHamMu 62,5/125 cseroBom 50/125 mmeer
3aMETHO JIy4IlIfe YaCTOTHBIC CBOMCTBA, UTO SIBIISIETCS OCOOCHHO BaXHBIM B CIyJae
nepenaaun curHaioB ammapatypel Fibre Channel u Gigabit Ethernet. ITostomy mo-
MyJISIPHOCTh MHOTOMOJIOBBIX ONTHMYECKUX Kabeyell ¢ BOJIOKHAMU 3TOTO TUIIa 3HAYU-
TeJIbHO BO3pocia B KoHIle 90-X ronoB Bo BceM Mupe, B ToM yucie u B CIIIA.

BHemnrHwmit nmameTp 00OJIOYKM Y MHOTOMOJOBBIX M OHOMOJIOBBIX CBETOBOJIOB W3
coobpaxeHuit yHuUKauy BEIOpaH OMMHAKOBHIM 1 paBHBIM 125+2 mxM. Ha o6oou-
KY HAHOCWUTCS CJIOH JIaKa TOJIIWHOM 2-3 MKM, KOTOpas BXOTUT B HOMUHATHHYIO TOJI-
1uHYy 000504ku. OCHOBHBIM Ha3HAY€HHEM 3TOTO IOKPBITUS SIBJISIETCS 3alllUTa KBap-
LIEBOTO CTEeKJIa OT BO3[IEUCTBUS aTMOC(EpHOI BJIarM M CBSI3aHHON C Hell KOPPO3UM.
Heobxonumyto 11 paboThl TMOKOCTh BOJIOKHA 0OecIiedrBaeT MEPBUYHOE 3aIUTHOE
TOKPBITUE U3 BIOKCUAKpWiIaTa ¢ BHEIIHUM auameTpoM 25015 mxm. CBeToBO# B Ta-
KOM TIOKPBITUU CUMTAETCSI HETOCTATOYHO 3AIMUIIEHHBIM OT MEXaHWYECKWX BO3IEH-
CTBUI, M TIO3TOMY €T0 00s13aTeIbHO CHAOXAIOT NOTIOTHUTEIBHBIMU YIIPOIHSIIONUMU
3JIEMEHTaMU, KOTOpbIE pacCMOTPEeHHI B maparpade 4.1.3.
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C nenpio obaerdyeHnsT UAeHTU(GUKAIIMA BOJIOKOH ¢ 000MX KOHIIOB Kabesis MpOou3BO-
JIUTENTA YACTO OKPAIIMBAIOT BHEIIIHEE 3aI[UTHOE MOKPBITHE B pa3IMIHEIE I[BETA COTJIAC-
HO Tabi. 35. Dra okpacka He BIUSET Ha ONTUIECKUE XapaKTePUCTUKU CBETOBOMIOB.

OnTryecKuii Kaberb MOXET COIePKaTh TOJTbKO MHOTOMOIOBBIE, TOJIHKO OTHOMOIO-
BBI€, WUIM U T€ U IpyTHe BOJIOKHA OJHOBpeMeHHO. MHMopMaIis o KOMOMHUPOBAHHBIX
(KOMIIO3UTHBIX) KabeIsIX JOCTaTOTHO PEeAKO MPUBOAMUTCS B SIBHOM BHUIE B KaTaJlorax
MPOU3BOIUTENICH, OMHAKO ITOAO0HBIE Kaben 6e3 KaKUX-JT1U00 CI0XHOCTE MOTYT OBITh
M3rOTOBJIEHBI Ha 3aKa3. JlaHHBIE IO KOJIMYECTBY OMHOMOIOBBIX 1 MHOTOMOJOBBIX BO-
JIOKOH B TMITOBBIX KOMITO3UTHBIX KaOeJsIX MPUBOASATCS B Tabi. S55.

MHOroMoI0BbIE ONITUYECKUE KAOeIM B HEKOTOPBIX CIyJasx MPUMEHSIOTCS IIPU CO-
3gaHuM ropu3oHTajabHOM moacucteMbl CKC (0OBIYHO B paMKax peaau3alliy IIPOoeK-
ToB fiber to the desk). OcHOBOI1 TTOACUCTEMBI BHYTPEHHUX MaTUCTpaeil TOCTaTOYHO
JacTo SBJISIOTCS MHOTOMOJOBBIE Kabeau, OMHAKO B JOIOJTHEHHE K HUM MOTYT OBITh
HCIIOJIb30BAaHBI M OMHOMOOBEIE. B IoACHCTEMe BHEIITHUX MaruCTpajieil B 3aBUCHMOC-
TH OT TpeGyeMOro pacCTOSHUS U ITOJOCHl YacTOT MPOKJIAABIBAIOTCS Kabean ¢ MHOTO-
MOJOBBIMHM WJIM C OTHOMOIOBBIMU BOJOKHAMU.

Tadamua 53. IIpenebHO QOTYCTUMBIE 3aTyXaHUe U KOADGUIIMEHT IIMPOKOIIOJI0CHOCTH
MHOTOMOJIOBBIX onTuueckux Kabeneit CKC

JITVHA BOTHBL, HM 850 1300

CraHmapt TIA/EIA-568-A |ISO/IEC 11801 |TTA/EIA-568-A |[ISO/IEC 11801
Koaddunuent 3atyxanus, 1b/xm 3,75 3,5 1,05 1,0
Koaddumment mmpo- 160 200 400 500
KOMOJ0CHOCTH, MTTIXKM

Tadomuua 54. Tpe6oBanue cranmapra IEC-793 Kk MHOrOMOZOBBIM CBETOBOJAM

JInHa BOTHBL, HM 850 1300

Tun BomoxHa 62,5/125 50/125 62,5/125 50/125
Koaddurment 3aryxanus, 1b/xm 32 2.8 09 0,8
Koaddmunent mmpoxonosocHoctn, MI'rx km 200 400 500 1000

B 1ab:1. 53 npuBOASTCS MIPEAETbHO JOITYCTUMbIe 3HAYEHMSI 3aTyXaHMs U K03 dUImeHTa
IIUPOKOIOJIOCHOCTY MHOTOMOJIOBBIX OINTHUYECKMX Kaobeneit, ncnoib3dyeMbix B CKC. AHa-
JIU3 TIPUBEIEHHBIX JTAHHBIX ITOKA3bIBAET, YTO MEXIYHAPOMHBIM CTAHAAPT MPESTBIBISACT K
onrrraeckuM Kabenssm CKC HeckobKo 0oJiee KecTKre TpeOOBaHUSI TI0 CPABHEHUIO C aMe-
pukanckuM. Kpome crarmaproB Ha CKC TpeboBaHUS K ONTUYECKUM KaOesIsiM COIepKaTcst
B IPYTUX IIMPOKO PAcCIIpOCTPAaHEHHBIX HOPMATUBHBIX JOKYMEHTaX. Tak, B YaCTHOCTH, Tpe-
GOBaHMST K MHOTOMOIOBBIM CBETOBOIAM, BeiiBuraeMble ctanmapTom IEC 793 (G.651), cBe-
JIEHbI BMecTe B TaOJ. 54. VI3 coobpaxkeHuit s5KoHOMUYecKoii 1enecoodbpasHocti B CKC u
CETSIX CBSI3U OOIIETO ITOJTb30BAHMSI TIPUMEHSIETCST OMHOTHUITHAS KabeTbHast mpoayKiust. I1o-
3TOMY CpaBHeHMe Tab1. 53 1 Tab. 54 moka3bIBaeT, YTO Ha MIPAKTUKE BEIMUMHBI 3aTyXaHUI
" K0ahPUIpeHTa IMpOKOIIOJIOCHOCTH OYIyT MMETh 3aMETHO JIYIIIIe 3HAYSHMSI TI0 CpaB-
HeHulo ¢ TpeboBaHusiMu ctanaaptoB CKC. JlaHHOe MOIoXeHUe oTpakaeTcs Takke B hup-

MEHHBIX crienudUKanusax Mpou3BOIUTeNei
Ta6mma 55.Yucno CBETOBOMOB KOMIIO3UTHBIX  3TOTO BUA IPOAYKIMK. TaK, HAIpUMED, MHO-
Kabeneit [51] romonoBble Kabeau pupmbl BICC umeror ra-

KonnuecTBo cBETOBO0B PAHTUPOBAHHBIN KOA(POUITMEHT IITMPOKOIIO-

Obmee | Onnomonosble | Muoromonossie | jjocHOCTH 900 MITIXkm BMeCTO TpeOyeMBIX

18 6 12 cranpaptamu CKC 500 MTI'txkm, kabeau

gj 167 g komranu Mohawk obecrieunBaioT 3aTyxa-

30 6 54 nue 0,8 nb/km BmMecto 1 1b/kKM u T.1. (Bce

36 12 4 3HAYEHUS JaHbl A1 JUIMHBL BOJHEL 1300 HM
60 12 48 M BOJIOKOH THma 62,5/125).
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OTMeTHM, UTO CeTeBOe 000PYIOBaHNUE, UCTIOIB3YeMOE IS IIOCTPOCHUS JIOKATBHBIX
¥ KOPIIOPATUBHBIX CeTeU CBSI3M U paboTaroliee 0 MHOTOMOIOBOMY ONITHYECKOMY Ka-
0eJto, OMHAKOBO YaCTO UCIOJb3yeT okKHa mpo3payHoctd 850 u 1300 um. Iloatomy
npuMeHseMble B CKC kabean MMET ONTUMU3UPOBAHHBIE UMEHHO JUISI 3TUX JJIUH

BOJIH XapaKTCPUCTUKU 3aTyXaHHUA U ITOJIOCHI IIPOITyCKaHUA.

Tab6auua 56. [IpenenbHO TOMyCTUMBIE 3aTy-
XaHHe U TUCTIEPCUS] OHOMO-
TOBBIX OINTUYECKHUX Kabeyei
o TIA/EIA-568-A u IEC-793

XapakTeprUCTUKN OTHOMOJOBBIX ONITHIECKIX
kabeneit CKC B HamboJiee MOJHOM CTEIeHU
3amaet crangapt TIA/EIA-568-A. TpeboBaHus
ocHoBaHbl Ha cneunudukanuu TIA/EIA-
492BAAA. KoabduiineHT 3aTyxaHusi He 10JI-

Tmuna Jatyxamnue, |Jlucmepcns, JKEH TPEeBBIIIATh 3HAYCHUM, MPUBEACHHBIX B
BOJIHBI, HM 1b/xkm C/HMXKM Tab1. 56. TaM Xe 1151 CpaBHEHUSI IIPEACTABIC-
1310 <1,0/0.5 <35 HBI TpeOoBaHUS K KOG @UIIMEHTY 3aTyXaHUSs
1550 <1,0/0.3 <18 1 JUCIIEPCUU, KOTOPBIC BBIABUTACT CTaHIAPT

IEC-793 (G.652). VI3 aHaim3a TIpUBEICHHBIX
JaHHBIX CIEAyeT, YTO aHaJIOTMYHO MHOTOMOJIOBBIM Ka0essiM peabHble 3HAUYCHUS 3aTy-
XaHMS OKa3bIBAIOTCS CYIIECTBEHHO 0oJiee HU3KUMU, TOTa KaK HOPMATHUBHBIE 3HAUEHUS
MaKCHUMAaJILHO TOMYCTUMOM MUCIIepCUr OBLIM B3STH pazpaboTunkamu ctaHmapta TIA/
EIA-568-A u3 ncxomHoU crienudukanmy 6e3 KaKux-Tud0 U3MeHEHUH.

Craumapt TIA/EIA-568-A HOpMUpPYeET TaKXKe JUTMHY BOJTHBI HYJICBOU TUCTIEPCUU O~
HOMOJIOBBIX OINITUYECKUX Kabesel, KoTopas JObKHA HaXoauTbesl B mHTepBaie ot 1300
10 1324 HM Tpy KpyTU3HE XapaKTEepUCTMKM aucriepcuu He Boire 0,093 mc/KMXHM2.
JuaMeTp MOIOBOIO Mojist?’ IOJDKEH COCTaBIATh OT 8,7 1o 10 MKM.

4.1.3. BropuuHblie 3aliUTHbIe NMOKPbITUA BONOKOHHbIX CBETOBOAOB
Ha xaGenpHBIE 3aBOIBI, M3roTaBiIuBalomue onrtudeckue Kabemu mist CKC, BomokHO
BCEX TPEX OCHOBHBIX BUIOB ITOCTYIIAET B IMIEPBUIHOM OYy(hEpPHOM ITOKPHITHH C BHEIITHUM
muameTpoM 0,25 MMm. BOJTOKHO B TaKOM ITOKPHITUM CUUTAETCS HEAOCTATOUHO 3aIlIUIIECH-
HBIM OT BHEIITHUX MEXaHMUECKUX BO3ACHCTBUN, TIPOSIBIISIIONINXCS B IIpOIIecce TIPOKIIa-
KU U sKcruryaTaiuu. [1oatomMy ero o0s13aTeIbHO CHAOXAIOT IOTIOJIHUTEIbHBIMU TpyOUa-
TBIMU 3AIIUTHBIMHU 3JIEMEHTAMU, OObEIUHEHHBIMU OOOOIIAIOIINM ITOHATHEM BTOPWY-
HBIX 3aIUTHBIX ITOKPBITHUI.

B HacTosiiiee BpeMsT IIpu KOHCTPYMPOBAHUM ONTUYECKUX KabOenell MpuMeHSIeTCs
TPU OCHOBHBIX BHJIa BTOPMYHBIX 3AIIUTHBIX TTOKPHITHIA.

B MarucrpanbHbIx Kabesssx BHEIIHEH MPOKJIaJK1U B MAaCCOBOM MaclluTabe MCIOIb3y-
JOTCS TaK HasbIBaeMble Momyiu (puc. 86r). Momynbh IpencTaBiseT coboi TPyOKy W3

IJ1aCcTuKa paBJ’IH‘-IHOfI 2KECTKOC-
a) 6) B) r)@ )

TH IUAMETPOM TTOpsiAKa 2-3 MM,

B KOTOPOM CBOOOJHO YJIOXEHBI

OIVH WJIX HECKOJIBKO CBETOBO-

JOB (MakCUMyM 12 B U3BECTHBIX

Puc. 86. Bapuants KOHCTPYKTHBHOTO UCTIONHEHUS cepHitHBIX 06pasuax kabest). B

3AalIMTHBIX IIOKPBITUM BOJIOKOHHBEIX CBETOBOIOB!:
a) BTopuuHoe OydepHoe mokpeitue 0,9 MM;

0) IBYXCIIOMHOE 3aIIMTHOE TTOKPHITUE C BHEITHUM
nuamerpoM 0,9 MM; B) MUKPOMOJYJIbHAsI KOHCTPYKIIUSI,;

KOHCTPYKIIMU pacCMaTpuBaeMo-
TO BUJIa OTCYTCTBYET IIpSAMast Me-
T) MOAYJIbHAsI KOHCTPYKIIMS; ) TUIA mini-breakout

XaHN4YeCKasd CBA3b MEXIY BO-
JIOKHOM M 3allIUTHBIM ITIOKPBbI-

27 B 0mHOMO/IOBBIX BOJIOKHAX 3aMETHAsl YacTh ONTHYECKON SHEPIMU PACIIPOCTPAHSIETCS B CIOSAX
000JIOUKN, HETTOCPEACTBEHHO NMPUMBIKAIOIIMX K cepAueBrHe. [ToaToMy 115 HUX Gostee KOppeK-
THO YKa3bIBaTh HE JUAMETP CEPALIEBUHBI, a TAK HA3bIBAEMBIA TUAMETP MOJOBOTO MOJS. DTOT
rapaMeTp YUCICHHO PaBEeH YIBOCHHOMY PACCTOSHUIO OT OCH BOJIOKHA /IO TOM TOYKH, TJ€ IUIOT-
HOCTb ONITUYECKON MOIITHOCTH IajiaeT B 2,72 pa3a Mo CPaBHEHUIO C MAKCUMATBHBIM 3HAYCHUEM.
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THUEM, YTO 00ECIIeYnBaET OUEHb MATYIO YYBCTBUTEILHOCTD 3aTyXaHUs K TEMIIEPATYPHBIM
KOJIEOAHUSIM U PACTITUBAIONINM ycunusiM. CBOOOTHOE BHYTPEHHEE MPOCTPAHCTBO TPY-
00K MOJYJIS 3aOJTHsIETCS TUAPOGOOHBIM TejieM. DTOT COCTaB MpeIHa3HAYeH IS 3allk-
THI BOJIOKHA OT BO3ICHCTBUS BJIArd B CIy4ae MOBPEXICHUS BHEITHUX 000JI0YEK, U3TO0-
TOBJICH C UCITOJIb30BaHUEM HE(MTEITPOIYKTOB U IMTOTOMY CYIIECTBEHHO CHUXKAET TOoXKa-
POCTOMKOCTh KaOeabHBIX U3Aenuii. bosplline BHELIHUWE TabapuThl TPYOKU MOmyJsei
BBIHYX/IAIOT MCIIOJIb30BATh CIEIIUAIbHBIE MEPHI TI0 €€ FepMETU3alMU B OKOHEYHBIX U
TPOMEXYTOUHBIX MydTax U 3aTPYIHSIOT YCTAHOBKY BWJIOK ONTHUYECKUX Pa3beMOB.

B kabensix BHYTpeHHEU MPOKIAKU IIMPOKO MPUMEHSIETCS BTOpUYHOE OydepHoe
MOKpHITHE ¢ BHeITHUM auametrpoM 0,9 mm (tight buffer), koTopoe 6e3 3a30pa ynoxeHO
Ha IMePBUYHOE 3aIUTHOE MOKphITHE arameTpoM 0,25 MM (puc. 86a). HeGombiroit BHEIII-
HUU IUAMETP B COYETAHWM C BBICOKOW I'MOKOCTBIO U OTCYTCTBUEM BHYTPEHHETO TU-
po¢0o6HOTO 3aITOTHUTENST 00eCIIeUrBaeT IMIPOCTOTY MOHTAXa BWJIOK Pa3beMHBIX OITH-
YECKUX COoeqUHUTeNeN. [TTaBHBIM HETOCTATKOM TaKOTO MOKPBITUSI CUMTAETCS ILI0Xast
3al[UTa BOJIOKHA OT BO3IEWUCTBUS BJIard, YXyILIEHUE MacCOrabapUTHBIX XapaKTepUcC-
TUK KabeJsl 1 HEKOTOPBIM POCT 3aTyXaHMSI 3a CUET MOTePh HA MUKPOU3TMOax, BhI3BaH-
HBIX MEXaHUYeCKOU aedopMalireil TOBEpXHOCTH BOJOKHA BHEITHUM TOKPHITHEM.

CrpeMiieHe K 00beIMHEHNIO OCHOBHBIX IOCTOMHCTB PACCMOTPEHHBIX BHIIIE pellle-
HUI TIPUBEJIO K TOSIBIICHUIO TaK Ha3bIBAEMBIX KBa3WBTOPWYHBIX MOKPHITHH (Semi tight
buffer). B HacTosiiiee BpeMst U3BECTHBI IB€ OCHOBHBIE Pa3HOBUIHOCTH TaKUX ITOKPHI-
tuil. [lepBasi U3 HUX MOJNyYUsia Ha3BaHUE MUKPOMOIYIbHONW KOHCTPYKIIMU U TpEA-
CTaBJIsIeT co00i TPyOKy ¢ BHEIIHUM auameTpoM 0,9 MM U co cBOOOIHOI BHYTpeHHe!
YKJIaOKOW OXHOTro cBeToBoda (puc. 86B). OcraBlieecss CBOOOMHBIM BHYTPEHHEE IIPO-
CTPaHCTBO 3aMOJIHEHO TUAPO(GOOHBIM rejieM. Bo BTopoM BapuaHTe BTOPUYHOE TTOKPHI-
THE U3TOTABJIUBAETCS ABYXCIOUHBIM, MPUYEM MATEPUATIOM BTOPOTO BHYTPEHHETO CIOSI
CIIyXKUT MATKUI CWINKOH (puc. 8606). Kak ciemyer U3 BBIIIEU3IIOXEHHOTO, 00a 9THX
pellleHusT 00eCcTIeYnBaIOT JOCTAaTOYHO 3(PHEKTUBHYI0O MEXaHUIECKYIO Pa3BsSI3Ky BHEIII-
HETO CJIOST ¥ TIOBEPXHOCTH BOJIOKHA, YTO 3HAUMTEIBHO YMEHbBIIIAET TOTePpU OT MUKPO-
u3ru6oB. Elle ogHUM ClleZICTBUEM NMPUMEHEHUS pacCMaTPUBAEMON CTPYKTYPHI SIBJISI-
eTCsl OIpeNe/IeHHOe YIydllleHue BIarocTorkoctu. I[ToaToMy kKabenu, B KOTOPBIX HC-
MOJIb3YIOTCSI TaKWe CBETOBOJIbI, MOTYT NPUMEHSIThCS IJII COEIWHEHUS 3MaHUil Ha
BHENTHHUX TpaccaxX IpU UX IMPOTSKEHHOCTU IO HECKOJBKUX COTEH METPOB.

OO6IMM HEAOCTaTKOM BTOPUYHBIX OY(EepHBIX IMTOKPBITHI quamMeTpoM 0,9 MM SIBJISI-
JOTCS UX 3HAYUTEIbHBIC BHEITHUE TabapuThl, BEI3BIBAIOIINE 3aMETHBIM POCT BHEIITHETO
nuameTpa kaoeins. [ ycTpaHeHUsI 5TOTO HEAOCTaTKa MPEAJOXEeHO pellleHue THulla
mini-breakout, KOTOpoe MOXHO paccMaTpuBaTh KaK PaclpOCTpaHEHUE MOIYIbLHOTO
MpUHIIMIIA Ha 00J1acTh Kabesieil 111 BHyTpeHHel npokiaaku. KoHCTpyKIus paccMmar-
pHBAeMOTO THUIIA pean30BaHa HA OCHOBE TOHKOCTEHHON TPYOKM C BHEIITHUM JHAMET-
pom 0,9 MM, BHYTpH KOTOpOI1 6€3 TeJIeBOTro 3aIlOJTHEHMS CBOOOIHO YJIOXKEHO JBa CBE-
TOBOJA B IIEPBMYHOM 3AIMTHOM IOKPHITHHU (puc. 861). [IprMeHeHNE 3TOrO peleHUs
HauOoJiee 11e1eco00pa3Ho B Cilyyae YCTAaHOBKM HEKOTOPBIX TUIIOB Pa3beMOB C YBEJIM-
YEeHHOH IJIOTHOCThIO MOHTaxXa (cM. mmaparpad 4.2.6) u 1mo3BoJisieT, B YaCTHOCTH, BIBOE
YIIYYIIUTh MaccorabapuTHBIC TTOKa3aTesIM Kabelst 11 ITHYpoB [52].

4.1.4. Pa3HOBMAHOCTH OoNTHUYECKUX Kabeneun CKC

4.1.4.1. KabeAn BHelLHe N NPOKAAAKHU

4.1.4.1.1. KOHCTPYKTHBHBbIE O0CO6EHHOCTH pa3AHYHBbIX BHAOB Kabenen

Kabenu BHelrHe, nau Hapy>KHOM, IMPOKJIAAKN UCIIOIb3YIOTCS JIJIs TIOCTPOCHMUS IO~
cuctembl BHemHUX Maructpaieit CKC. OcHOBHBIM TpeOOBaHUEM K UX KOHCTPYKIIUU,
Hapsily C MaJIbIM 3aTyXaHUEM U OOJIBIION IMPOKOIIOJIOCHOCTBIO, SIBJISIETCSI BBICOKASI

171



MeXaHW4YecKasi MPOYHOCTh K PACTITUBAIOIIAM U CAABIMBAIOIIMM YCUJIUSIM, a TakXkKe
BJIATOCTOMKOCTD W IIUPOKUIA AMATa30H pabounx temreparyp. HemanoBaxHoe 3Haue-
HUE UMEIOT TAaKXKe XOpolllre MaccorabapuTHble mokazaTean. HeoOXoaumblii 1S Tpak-
TUYECKOU SKCIUTyaTallu YPOBEHb 3TUX ITapaMeTPOB MOXET OBITh JOCTUTHYT HECKOJIb-
KUMU Pa3IMYHBIMU CITIOCO0AMU, KaXIOMY M3 KOTOPBIX OTBEYAaeT CBOSI KAHOHMYECKAs
KOHCTPYKIIUS Kabeseit.

B Hacrosiiiee BpeMsi M3BECTHO OOJIbIIOE KOJUYECTBO KOHCTPYKIIMI ONTUYECKUX
Kabeseil BHEeIIHEH MPOKIaKK, ITOJHYI0 COBOKYITHOCTh KOTOPBIX MOXHO YCJIOBHO pa3-
JIEJIUTH Ha YEThIpe TPYIIbI, U300pakeHHbIe Ha puc. 87.

Puc. 87. Tumosbie KOHCTPYKIIMU CEPACYHUKOB ONTUYCCKMX Kabeseii: a) ¢ mpodinpoBaHHBIM
CepIeYHUKOM; 0) MOAYJIbHAS; B) C IIEHTPAJIbHOM TPYOKOW; T') JIECHTOYHAS

OcHOBOI1 kabesst ¢ TpodUIUPOBAHHBIM CEPACUYHUKOM (puc. 87a) siBisietrcs: Gpuryp-
HBII 2JIEMEHT, B Ma3ax WJIX BHYTPEHHUX MOJOCTSIX KOTOPOTO YKJIAABIBAIOTCST BOJJIOKOH-
HbIe CBETOBOBI. JlaHHAsT KOHCTPYKIIMS ObUIA TOCTATOYHO IITMPOKO PACIpOCTpaHeHa B
80-x romax. M3-3a orpaHM4YeHHOM eMKOCTH (OOBIYHO He Oojiee 16 BOJIOKOH) B HACTO-
sTee BpeMsl IPUMEHSIETCST CPaBHUTEIFHO PENKO.

Kabenu Tak Ha3pIBaeMOU MOIYJIbHON KOHCTPYKIIMU (puc. §70) MMEIOT TPaaUIIMOH-
HYIO ITOBMBHYIO CKPYTKY2®, IpMYeM KaXIblil IOBUB HAOMPAETCS U3 MOMYJIEH AMAMET-
poM okosio 2 MM (cM. maparpad 4.1.3). B Moaysne MoxXeT pasMelnarbcsi OT OMHOTO 10
12 BosokoH. B mporiecce mpou3BoacTBa Kabessi obecrieunBaeTcsi CBOOOIHAsT yKIaaKa
BOJIOKOH B TpYOKy Moayisi. [ToaToMy B OOBIYHOM COCTOSTHUM KabeJsisi CBETOBOJIbI CJIET-
Ka CKPYJIMBAIOTCS IT0 CITUPAJIH, TaK YTO OHM PACITOJIATAIOTCS BIOJb BHYTPEHHEU ITO-
BEPXHOCTU TPYOKU. DTO 0OecrieYnBaET BO3MOXKHOCTh HEOOJBIIIOTO YIIPYTOTO PaCTsIKe-
HUS U crubaHus Kabesst BO BpeMs MPOKJIAAKU 0e3 KaKuX-JI1M00 yXyIIIeHU ero onTu-
YecKux xapakTepucTuk. OCHOBHasI Macca Kabesell paccMaTpuBaeMoil pa3HOBUIHOCTH,
TpeiaraeMBIX B HACTOSIIEE BPeMsI Ha PHIHKE, UMEET OMHOIIOBUBHYIO KOHCTPYKIIHIO.
Hawubossiiree pacrpocTpaHeHHE TTOTYIWIIN IIECTIMOIYTHbHBIE KOHCTPYKITAN, HECKOJIBKO
peXe MPUMEHSIIOTCS BOCBMUMOIYThHBIE BapUAHTHL. [1py HE0OXOMUMOCTH YBETMUCHUS
€MKOCTH MOJIYJIM PacIioiiaraloT B IBYX IMOBUBAX WM MCIIOJB3YIOT IEHTPAIBHBIN CHUIIO-
BOIf 2JIEMEHT YBEJIMYEHHOTO AUAMETpa, BOKPYT KOTOPOTO pa3MelaeTcsl OoJbliee Ko-
JudecTBO Monayiei. Hekortoprle 3apyOexHble (GUPMBI Ha3bIBAlOT PacCMaTPUBAEMYIO
KOHCTpYKIMIO multitube cable, B 0TeueCcTBEHHON JIUTEPATYPE YIOTPEOIISIETCSI OYKBAIb-
HBI 5KBUBAJICHT 3TOTO0 TEPMUHA — «MHOTOTPYOOUHBIN Kabeb».

B xadyecTBe OCHOBHI CepleTHMKA MOXET OBITh MCIIOTh30BaHA TakKe OTHA TpyOKa
OOJIBIIIOTO JUaMeTpa, KOTopasl pacIiojioXeHa 1o ocu Kabenst (puc. 87B). Takoii Bapu-
aHT Kabens 6osiee ynoOeH B pa3zeske, 32 CUYeT MAKCUMAJIBHOTO YAQJIEHUS! BOJIOKOH OT
BHEITHEH TTOBEPXHOCTU 000JIOUKHU OOeCIIeYnBaeT HAWIYYIIyIO 3aIUTy OT CAaBIMBaIO-
IUX YCUJIUH, OTHAKO OH HECKOJBKO YCTYIAeT TPATUIIMOHHON MHOTOMOYJIBHOUM KOH-
CTPYKIIMY TI0 paboueMy AMana3oHy TeMIIepaTyp W YCTOMIMBOCTU K pacTsKeHuIo. [l

28 Kaxplil CJIOM MPOBOIHMKOB B MHOTOMAPHBIX TeJe(MOHHBIX KaGeIsaX Ha3bIBAETCS MMOBUBOM,
IIO3TOMY KabeIr MOIYJIbHOI KOHCTPYKLIMY B OTEYECTBEHHON HAYYHO-TEXHUYECKOI JTUTEpAaTy-
pe MHOT/IA 10 aHAJIOTMM Ha3bIBAIOTCS KaOeIsIMU C TIOBUBHOM CKPYTKOI.
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JIOTIOJTHUTEJIBHOTO YAYUIIIeHUS YCJIIOBUM 3a1IUThl BOJIOKOH mHcKast dupma NK Cables
(oniBiIast Nokia) mpuMeHwIa B TpyOUaThIX aieMeHTax Spirale Space kaHan crivpaib-
HOIT ¢popMBI. B oTeuecTBeHHOI TeXHUUYECKOM JIMTepaType 3Ty pa3HOBUIHOCTh Kabeeit
WHOTIIa Ha3bIBAIOT OHOTPYOOUHOI KOHCTPYKIIUEH.

OcHoBHas1 Macca Kabeseil MOIyIbHOM KOHCTPYKIIMU B T€X WM WHBIX BaApUaHTaX MIpaK-
TUYECKOU pealn3allii MMeeT eMKOCTb He Ooiiee 144 BolokKoH. B HacrosIiee BpeMsi OHI
3aHMMAIOT JOMUHUPYIOIIEe MOJOXEHUE B 001leM 00beMe BBITycKa Kabesell BHEeIIHEeH
MPOKJIANKU. DTO OOBSICHSIETCS] XOPOIIIEH 3aIIIUTON BOJOKOH OT MEXaHUYECKUX U KIUMa-
TUYECKUX BO3JEHCTBUI, a TAKXKe MIPOCTOTON U yAOOCTBOM PA3lEIKU U MOHTAXa.

Jlentounsle Kkabenu (puc. 87T) 3a c4eT OYEHD IJIOTHON KOMIIOHOBKH 00€CIIeYMBaIOT
TMIPEUMYIIECTBO HAJl KOHCTPYKIIMSIMU IPYTUX TUIIOB MPU OOJIBIIOM (HECKOJIBKO COTEH
u 0oJiee) KOJIMYECTBE BOJIOKOH U MO3TOMY MCIOJIb3YIOTCS IIaBHBIM 00pa3oM IpU CO-
3[aHUMA OCHOBHBIX MarucTpajeil KpYIMHBIX FOPOACKUX TEJIEKOMMYHUKAIIMOHHBIX CE-
teil. [Ipumenenue atux Kabeneit st moctpoeHuss CKC B HacTosiiiee BpeMst Hellese-
c000pa3Ho, TaK KaK BBICOKAsl €MKOCTb, HA KOTOPOW HAYMHAIOT MPOSIBISITHCS UX TIpe-
UMYILECTBA, B pacCMaTpUBaeMOl 00JIACTU TTOKa He TpeOyeTcs, a U3-3a 0COOeHHOCTE!
KOHCTPYKUMU paboTa Mo yCTAaHOBKE Pa3beMOB M M3TOTOBJICHUIO HEPAa3beMHBIX COEIU-
HUTEJEW TPeOYyeT OYEeHb CIOXHOIO W JIOPOTOro TEXHOJIOTUYECKOTO OOOpYAOBAaHUS M
0oJiee BBICOKOI KBaTU(PUKAIIMU MOHTAXKHUKOB.

KabGenu BHeNIHe NPOKJIAIKU MOAPA3IENSIOTCS Ha:

« Kabenu, cofepxalyue MeTaUIMIeCKHe YIPOUHSIOMNE DJIEMEHTBI W/WId JIEKT-

puyecKue MPOBOTHUKY;

*  TIOJIHOCTBIO TUBJIEKTpUUECKUE Kabenu.

B cpaBHEeHUU C MOJHOCTHIO AMAIEKTPUUECKUMU KOHCTPYKIMSIMUA KabeslIu ¢ MeTai-
JINYECKUMU YIIPOUHSIONIUMU 3JIEeMEHTaMU 00JIafaloT OOJIbIIel MEXaHWYEeCKOU Mpoyd-
HOCTBIO K CHABJIMBAIOIIMM U PACTSATUBAIOIIMM YCWIMSIM, UX CBETOBOJIbI HE IMOBPEXIIa-
IOTCS TPBI3YHAMU U IIPU PAaBHOU pa3pbIBHOM IPOYHOCTU UMEIOT HECKOJIBKO MEHBIINNA
BHEUTHUI nuameTp. VX mIaBHBIM HEJAOCTATKOM CUMTAETCS TO, YTO OHU He obecredn-
BAIOT MOJIHYIO TAIbBAHUYECKYIO PA3BSI3KY COEIUHSIEMBIX ITYHKTOB.

4.1.4.1.2. YnpouHaoLHE NOKPbITHA U IN€MEHTbI

OnTtudeckre Kabeau BBEIABUIAIOT K MEXaHUYECKOM IMPOYHOCTU OoJjiee KeCTKre Tpebo-
BaHUS 1I0 CPABHEHUIO C CUMMETPUYHBIMU BJIEKTPUUECKUMU. DTO CBSI3aHO C MEHBILIEH
TUTACTUYHOCTBIO CTEKJIA M0 CPABHEHUIO C MEABI0 U ATIOMUHUEM, KOTOPOE NOIYCKAaEeT
OTHOCHUTEIbHOE YITMHEHME IO ACHCTBHEM PACTITHBAIOIINX YCUIU He 6omee 2-3%
10 CpaBHEHMUIO ¢ 5-6% TSl MeTHOTO MpoBomHIKA. Heo6XomuMyto MeXaHMIeCKYIO IIPOd-
HOCTb KabOeJo MpuaaeT IpUMEHEeHNE B UX KOHCTPYKIIMHY YIIPOUYHSIIONINX CTEKJIOIIac-
TUKOBBIX U/WIN METAJUIMYECKHUX DJIEMEHTOB, KOTOPbIE BOCIIPUHUMAIOT IeOPMUPYIO-
1IMe YCUJIUS TIPU MPOKJIAAKe W IKCIUTyaTalluu.

PaGoraronue Ha pacTskeHUE YIMPOYHSIONIME 3JE€MEHThl KabOeaeid MOTYT SIBISIThCS
WHTETPAIbHONW COCTAaBHOM YacThI0 KOHCTPYKIIUM €T0 CEPACYHMKA 1/UJIN pacioiaraTb-
csl BHE €ro B TOJIIE BHEIIHUX 000Ji0uek. Hauboiiee 4acTo B cEpeUHUKE UCTIOIb3YeT-
Csl IEHTPAJIbHBINA CUJIOBOM 3JIEMEHT (CTEKJIOIJIACTUKOBBIN MPYTOK, CTAIHHOW TPOC B
TIOJIMMEPHOM IIUIAHTE UM OObIYHAS MTPOBOJIOKA), B KAOEIsIX MOIYJIbHON KOHCTPYKIIUU
HEKOTOpPBIE MOJYJIM MOTYT 3aMEHSTHCS paboOTaOIMMK Ha pacTsokeHue npytkamu (filler).
BHelHue no OTHOLIEHUIO K CEPACYHUKY CUJIOBBIE 3JIEMEHTHI IIPEACTABIEHBI B OCHOB-
HOM K€BJIApOBBIMU OIIETKAMM, TIPOBOJIOKAMY WJIM CTEKJIOTLIACTUKOBBIMU MIPYTKaMU B
TOJIIIE BHEIITHETO IUIaHTa (MMpUMEp B CXeMaTUIECKOM BUe M300paxkeH Ha puc. 87B) u
OpOHEBBIMU TMOKPOBAMU M3 CTAJTBHOMN MPOBOJOKU PAa3IMIHOIO JUAMETpAa.

B cnyyae npuMeHeHUs CTaTbHOU MTPOBOJIOKU TUIIOBOE MAKCUMAIBbHOE PACTITUBAIO-
mee ycwiue coctapisieT 10 000 H (B KOHCTpYKIIUSIX ¢ IBYXCIONHOM OpoHeil oHO J0c-
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turaet 20 000 H u 6Gonee), npu apyrux Bumax 6ponu — 2500-3500 H. Ilocnennee
OOBSICHSIETCSI TEM, UTO CTaJIbHAsI IIPOBOJIOKA, B OTJIMYME OT JICHTHI U OIUIETKH, XOPOIIIO
paboTaeT Ha pacTsKeHHeE.

BpoHeBbie MOKPOBBI KabeIsl IPUIAIOT MY TOTOTHUTEIbHYIO pa3phIBHYIO IPOYHOCTh
U 3alUIIAIOT €T0 OT CHABJIMBAOIIMX yewinid. B kauecTBe OPOHM MOTYT OBITH MCIIOJIb-
30BaHbI pellKasl WIN IUIOTHAsI MeTaJInYecKas OIIeTKa, TopprupoBaHHAs CTalbHAS JIEHTa
¥ KpyTJjasi OLMHKOBAHHAs CTaJIbHAsI TPOBOJIOKA Pa3JIMYHOIO JUaMeTpa.

BpoHs 13 cTayibHOM JIEHTH! TOJIIMHONW B HECKOJIBKO JIECSITHIX MUJUIMMETPA BBITION -
HSIETCST B IBYX pasHOBUAHOCTsIX. Hamnbosee yacTo 1I0OB JIEHTHI pacliojaraeTcsl rmapai-
JIETbHO ocu Kabessi. B 3ToMm ciyyae jieHTa 00s13aTeJIbHO BBITIOJTHSIETCS ¢ HEOOIBIIUMU
roppamMu, 4TO IO3BOJISIET HOOUTHCS BBICOKOM TMOKOCTH KabOeisi. bpoHsT Ha OCHOBe
OOMOTKHU CTaJbHOI JIEHTOM (OCH JIEHTHI U KaOEJIHbHOTO CepIeYHMKa pacIlojlaraloTcsl B
9TOM CJIy4yae ITOf OIpeeJIeHHBIM YIJIOM) MCITOJb3yeTCsl 3HAUMTEIbHO pexe. B sTom
cJlyyae MOBEPXHOCTH JICHTHI BBITTOTHSIETCS TJIaAKOM, YTO HECKOJIbKO YMEHBIIIAeT BHEIII-
HUI auameTp Kabensi. B coBpeMeHHBIX KOHCTPYKIIMSIX Ha JIEHTY YacTO HAHOCHUTCS
TMOJIMMEPHOE MOKPBITUE [JIS1 MIPEIOTBPAIllEHUSI KOPPO3UM.

BpoHs1 U3 CTaTbHOI MPOBOJIOKM Pa3IMYHOTO AMAMETPa MPUMEHSIETCS TIpU padoTe B TS-
JKEJIBIX YCIOBUSIX YU BO3MOXKHOCTHU BO3ZIEWMCTBUSI 3HAYUTEIBHBIX PACTATUBAIOIIMX YCUINA.
IIpu HeoOxomMMOCTH Ha KabeTb HaKJIaIbIBACTCSI IBA CJIOST TIPOBOJIOKU, TIPUYEM OCH TTPOBO-
JIOK 00pa3yroT HEOOJIBIION Yrol ¢ OChIO Kabessl, a HaIlpaBJIeHUs] HAMOTKM CJIOEB BHIOMpA-
FOTCSI pa3IMIHbIMU. BpOHSI B BUIE TUIOTHOM OTUIETKU M3 TIPOBOJIOKH JUAMETPOM B HECKOJTb-
KO JIECATBIX TOJIEl MWLTMMETPA BHITOIHO OTJIMYAETCS OT CTAIbHOU ro)prpOBAHHOM JIEHTHI
MEHBIIEN BBICOTOM 1 OOJIBIION TMOKOCTBIO, OMHAKO UMEET OYeHb OrpaHUYEHHOE PacIIpoC-
TpaHEHWE M3-3a MAIOW MPOU3BOAUTEIIBHOCTY MOTOUHBIX CTAHKOB IS €€ M3TOTOBJICHUS.

I'maBHBIE OGpOHEBBIE TTOKPOBBI YACTO MOITOTHSIOTCS OIUIETKAMM U3 CTEKJIOTIIIACTUKO-
BBIX HUTEM, JICHTOYHASI OpOHST MHOT/IA YCWJIMBAETCSI IBYMSI MU Y€THIPbMS CTATHBHBIMU
TIPOBOJIOKAMHU B TOJIIE IIJJAaHTAa BHEIIHENW O00O0JIOUKM (KOHCTPYKIIMS, TpUMEHsIeMas,
HanpuMep, Lucent Technologies u Siemens). [TocieaHee penieHue mpumaeT Kabero
CTOMKOCTh K PACTITMBAIOIIUM YCWIMSIM, OJU3KYIO K CTOMKOCTH Kabessi ¢ OOBIYHOI
TIPOBOJIOYHOI OpOHEN, OHAKO MPU 3TOM MPOUCXOAUT HE3HAUUTEIbHOE YBEIUYEHUE
MAaccChl M BHEIIHETO AUaMETpa.

OTMeTuM, 9TO TI0 KiIacCU(UKAIIUM HEKOTOPHIX MPOU3BOAUTENIEH KaOeIbHOU TIpO-
IyKIUU (B 4aCTHOCTU, Siemens) OPOHEBBIMU MOKPOBAMM CUMTAIOTCSI TOJIBKO CIIOU U3
KPYIJION CTalbHOM TTPOBOJIOKHU. OCTaJIbHBIE YCHJIMBAIOIIE KOMITIOHEHTBI OTHOCSITCS K
3JIEMEHTaM 3aIIUTHI OT TPHI3YHOB.

Taomua 57. TunoBble MeXaHMYECKHE U KCILTYaTALIMOHHBIC XapaKTe- OyHKIUU 2EMEHTOB
PYCTHKH COBPEMEHHBIX KaOeliei BHEIHEN Mpokiagky  3AIIUTHI OT pa3faBIvBalo-
IIUX YCWINN BBITIOTHSIOT

5 Ilapaverp 323“1621246 B OCHOBHOM pa3JIMYHEIE
10 BOJIOROR = TIOKPOBBI ¥ O00JI0YKH, KO-
Brenmnuii quameTp kabensa, MM 10 - 20 6
Pabouuii reMiieparypHbIi MALIAZOH TOPBIE ODECHETUBAIOT 34
o MOHTRK: -10...+50°C muty ot ycwius 1000 H
o 9KCIUTyaTALNsS ; 40 +60°C 1 6oJiee, MPUIOKEHHOIO K
MUHUMATBHEIN paguyc U3ruba 1 cMm mmuHb Kabens [53].
® IIpOKIaJgKa 20 BHEUIHUX ANaMETPOB Tumnossle MexXaHU4ec-
® HKCILIyATALMS: 15 BHEIIHMX JUAMETPOR KHe XapaKTepUCTHKH CO-
2500 - .
MaKCI/I.MaJ'IbHO JOIYCTUMOC YCUIIMC HA 2500 - 10000 H BpPEMEHHBIX CEPUITHBIX Ka-
PACTSKEHNE BO BPEMsI MOHTAXKA 6 N ”
MaxkcuMansHO AOIyCTUMOE YCUIIUE Ha 2000-4000 CJICH BHEITHEN ITPOKJIA-
caasimBanue, H/em KU TIPUBOJSITCS B TaOJI. 57.

29 CyliecTBYIOT CIIeLIMaIbHbIe MOPO30CTOMKIE KaOeau, HIDKHAA pabodas TeMIIepaTypa KOTOPhIX
npocturaet —60°C.
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4.1.4.1.3. InemeHTbI 06ecneyeHHs BAAroCToMKOCTH
BnarocToiikocTh Kabenst ompeaessieTcsl HaJIudyheM B er0 KOHCTPYKIIMU 3JIEMEHTOB,
00eCcrneYnBalolINX €T0 MPOIOJIbHYIO 1 TIONEPEYHYI0 TepMeTH3aIlnIo.
OCHOBHBIM CPEICTBOM 00€CIieueHUs MTPOAOJIbHON TrepMeTU3alluu SIBISIETCS TUIPO-
(G OOHBI TeNb, KOTOPHIN 3aMOJIHSIET ITyCTOThI KaOETHbHOTO CEPIEUHNKA U CBOOOAHOE OT
CBETOBOJ/IOB IMIPOCTPAHCTBO BHYTPU MoayJieil. Matepuan ruipod@oOHOro ress Brioupa-
eTcsl TaKUM 00pa3oM, YTOOBI:
e He TepsTh BOJOOTTAIIKMBAIOIIMX CBOMCTB BO BCeM paboueM Iuara3oHe TeMIiiepa-
Typ Kabes;

e HE 3aTBepleBaTh IIPU HU3KUX TeMIlepaTypax;

* HMETh TaKylO BSI3KOCTb, YTOOBI, C OJHOIW CTOPOHBI, HE MPEISITCTBOBATh MepeMe-
IIEHUIO CBETOBOJOB BHYTPU TPYOKM MOAYJISI M B TO XK€ CaMOE BpeMsI He BBHITE-
KaTh U3 Hee B MPOIecce pas3iesiKi U IKCIUTyaTaluu Kabes;

e OBITh XUMUYECKU HEHUTPATIBHBIM U HETOKCUYHBIM.

B nocnennee Bpems B 3amanHoit EBpore 00Jbliy0 MOMYJISIPHOCTh HAUYMHAET TIPU-
o0peTaTh MPOKJIaaKa Kabesss BHYTpU TPpyO pasIMYHBIX TOPOJACKUX CIYXO, B TOM YuUCIIe
B BOJIOTIPOBOJHBIX TpyOax. B KaGensix, OpMeHTUPOBAaHHBIX HAa TaKWe MPUJIOXKEHUS, Ha
ruapodOOHBII Tellb JOMOJTHUTEILHO HaKJIAIbIBAeTCSI TpeOOBaHME aOCONIOTHOW HEWT-
PaJbHOCTU K ITUTHEBOU BOJIE.

Hawubonee yacto B kauecTtBe rmapo(GOOHOrO Teisd MCHONb3YIOTCS KOMMAyHIbl Ha
OCHOBE BBICOKOMOJIEKYJISIPHBIX COeIMHEHUU yriaeBomgopoaoB. Kak mpasuio, cBoOoa-
HOE TIPOCTPAHCTBO BHYTPM MOJIYJISI M IPOYME ITyCTOTHl KaOEJIbHOTO CeplAeYHMKa 3a-
TIOJTHSTIOTCSI OMMHAKOBBIM TejieM. MI3BeCTHBI TaKXKe KOHCTPYKIIMU, B KOTOPBIX JUIST 9TO-
TO TIPUMEHSIETCS TeJIb pa3HOTO COCTaBa.

Tlonepeunas repMeTusanusi Kabessl 3a4aeTcs Hapy>XHBIMU oOosioukamu. B kaue-
CTBE MaTepuaja Hapy>*kKHOI 000JI0YKM HanboJiee YaCTO UCTIONb3YIOTCS pa3TIuuHbIE MOIM-
dukanuy moaudTuiIeHoB. I1pu 3ToM 17151 obecriedeHrsT BBICOKOM CTOMKOCTH K BO3IEH -
CTBUIO YJIBTPa()MOJIETOBOTO U3IyIeHMSI 000JI0UKa UMEET YePHBIN 1BET. B HEKOTOPBIX
kabessix dupmel Lucent Technologies TOMOTHUTENTLHO IPUMEHSIETCS CIIOM 1EJUTIOJIO3HOMN
Oymaru, KoTopas IIpHu TIONaJaHNy Ha Hee Biaru pa30dyxaeT U repMeTU3UpyeT HeOOJb-
1IIMe TTPOKOJIBI 000JIOUKH, a B Kabelsix komnanun ABB ucmosib3oBaHa ToHKAasT alloMu-
HueBas obosiouka. [lonepeuHyo repMeTU3alunio Kadensl yBeJInunBaT TaKXkKe HEKOTO-
pble TUIIBI OpOHEBBIX MOKPOBOB. Hanbonbinyo 3 peKTUBHOCTh U3 HUX B 3TOM CMBIC-
Jie UMeeT OpPOHS U3 CTAIbHOU TOGPUPOBAHHOM JIEHTHI IPU YCIOBUU JAOTOJIHUTEIbHON
MIPOKJIEKM TIPOJOJIBHOTO I1IBa BJIATOCTONKUM KJIEEM WJIU €ro CBapKU.

4.1.4.1.4. AonoAHHTeAbHbIEe 3AeMEeHTbl KOHCTPYKUMM Kabenel BHewHeH NMPOKAaAKH
Kpome paccMOTpeHHBIX BBILIE OCHOBHBIX 3JIEMEHTOB B KOHCTPYKLIMY KaOesel BHEeLl-
Hell NpoKIagKy 0oJsiee WIM MEHEE IUUPOKO UCIIOIB3YeTCs Pl AOIOJHUTEIBHBIX KOM-
TIOHEHTOB, YJIYYIIAIOUIMX T€ WX UHbIE €TO CBOMCTBA, a TAKXXe 00JIerdyanlnux padboTy ¢
HUMU.

st obneryeHust pasaenku Kabenaei moJ Kaxaylo BHEIIHIOK 000JI0UKY 3aKJIaJblBa-
eTcs MpOoYHasl pa3pbIBHASI HUTH (rip-cord), KoTopasi IIpy BBHITATUBAHUU JIeJlaeT Ha 000-
JI0YKe TIPOAOJIBHBIN pa3pe3, OTKPHIBasi JOCTYI K 3JeMeHTaM KabelIbHOIo cepleqHuKa.
B HekoTOpBIX Kabessix Takasi HUTh MCIIOJIb3yeTCs TAKXKE IS BCKPBITHS KJIEEBOTO 1IBA
OpOHEBOro MOKPOBa U3 CTAJIbHON TOPUPOBAHHON JICHTHI.

OnHoii U3 npobeM, BOZHUKAIOIIKX B IPOIECCE DKCIUTyaTallui ONTUIECKUX Kabemeid,
SIBJISIETCSl OOECIIeUeHUEe MX 3alUThl OT I'PBI3YHOB. M3BeCcTeH psifi cIOCOOOB PEIICHUS
JAHHOW 3aJayd BIUIOTH A0 NOOABJIEHUS SIIOBUTHIX U OTIYTMBAIOLIAX KOMIIOHEHTOB B
MaTepua BHelIHel obonouku. Hanbomnee 3¢ GeKTUBHBIM U B TO Xe BpeMsl HEAOPOTUM
CPEICTBOM pEeIleHUsI JAHHOU IIPOOIEMBI SIBISIETCS UCIIONIb30BaHUE OPOHMPOBAHHBIX Ka-

175



BHewrss1 6eneit. IIpu HeoGXo-

MMonucmupornsHas

rnonuamuneHosast

KoHcmpykyus neHma IUMOCTH obecmeye-
modynsi HUS TAIbBAHUYECKOM

[udpogobHBI pa3BA3KUA HUCIOIb3Y-

JOTCS HEMeTaJuTJec-
Kue 3JeMEeHTH. B
3TOI 00JIaCTH U3BEC-
THBI PEIIEHMST Ha OC-
HOBE KaK OIUIETOK U3
CTEKJIOIIACTUKOBBIX
HUTEH, TaK U MOHO-

2€erb

Lisem+as Bos10KHO 8 JIMTHBIX TPYOOK, TIpU-
oGonouka  Oycoepe 0.25MM 1 o et 9eM JaHHBIE 3IEMEH-
curnoeod snemeHm TBl pacmnojiararmTcs

HEIOCPEACTBEHHO

Puc. 88. [Ipumep KOHCTPYKIIMU Kabess BHEITHEW MPOKIATKKI O IIJTAHTOM BHEIII-

Hell 000JI0UKU.

4.1.4.2. KabeAn BHYyTpeHHel NPOKAAAKH

BonokoHHO-onTHUEeCKME KaOeau BHYTPEHHEW WIM BHYTPUOOBEKTOBOU MPOKIIAIKU
(indoor cables) UCTIONB3YIOTCS AJISI TIOCTPOECHUSI TOPU3OHTAIBHOU MOACUCTEMBI U MO -
cuctembl BHyTpeHHUX Maructpaieit CKC. Ot kabeneit BHEIIHEN TPOKJIAAKA OHU OT-
JINYAIOTCS MO ABYM OCHOBHBIM MapaMeTpaM:

e MEHBIIMM BHEITHUM JUAMETPOM U MacCOil B COUeTaHUM ¢ OoJjiee BHICOKOI THO-
KOCTBIO 32 CUET OTCYTCTBUS TUAPO(GOOHOTr0 3aMOTHUTENST U TIPUMEHEHUSI 00JIer-
YEeHHBIX YIIPOUHSIOIINX MTOKPHITUI 0€3 OPOHEBBIX ITOKPOBOB;

e JIyYIIUMH XapaKTEPUCTUKAMHU I10 TTOXAPHOUN 6€30MacHOCTH.

Tak xe Kak 1 Kabeau Ha OCHOBE BUTHIX Map, BOJIOKOHHO-ONTUYECKUE Kabenu BHYT-
peHHell npokinaaku, npuMmeHseMble B CKC, moKHBI COOTBETCTBOBATh TpeOOBAHUSIM
noxapHoi 6e3onacHoctu. CBOMCTBa Kabess 0 MOoXapHO 0e30ITaCHOCTU OIpeaesi-
IOTCSI MaTepPUaIOM JIURJIEKTPUKOB, MCITOJIb3YEMBIX B €T0 KOHCTPYKIIMU (TJIABHBIM 00-
pa3oM MaTepuajaoM BHEITHeH 000i0uku). [Ipon3BonuTein B CBOMX KaTajaorax oObIYHO
TOJpa3aesIioT Kabeau BHYTpeHHel nmpokiankyu Ha Plenum u Riser. bonee mogpo6Ho
acrekThl moxapHoi 6e3omacHocT CKC paccMoTpeHs! B Ti1aBe 6.

CgeToBOAIBI Kabeieil paccMaTpUBAEMOU TPYIIIBI 00s13aTeIbHO CHAOXAIOTCS BTOPUY-
HBIM 3alllUTHBIM TIOJIMMEPHBIM TTOKphITHEM auameTpoM 900 MKM, KOTOpoe 0e3 3a3opa
VJIOXKEHO Ha TepBUYHOE TTOKpHITHE auamMeTpoM 250 MKM. BOJIOKHO B TaKOM MOKPBITUNA
JTOIYCKAET HETTOCPEAICTBEHHYIO YCTAHOBKY BUJIKU ONTUYECKOTO pa3beMa 0e3 MpUMEHEHUS
KaKUX-JIM0O TOMOJHUTEIbHBIX 3JIEMEHTOB. YOOCTBO MOHTAaXa pa3beMa JOCTUTAETCS 11e-
HOW HEKOTOPOTO YBEIWMYEHUS KO3(hOUITMEHTA 3aTyXaHUSI 10 CPABHEHUIO C KaOeJISIMU BHEIII -
Hell TPOKJIagKu. DTo, OMHAKO, HE MMEET CYIIECTBEHHOTO 3HAUeHHUs, TaK KaK COIJTIACHO
CTaHIapTaM JITMHA Kabesisl MOACUCTEMBbl BHYTPEHHUX Maructpaieil He mpesbiiaet 500 M.

J7st 3a1MTel KaOEJIbHOTO CEePIEeYHMKA OT MEXaHWYECKUX BO3IEUCTBUIT B Kabessix
BHYTPEHHEU MPOKJIAIKU UCTIOIb3YETCs CI0M KEBIAPOBbIX HUTEH, KOTOPBIN PACIIONOXEH
HEIOCPEICTBEHHO MOl IIUIAHTOM BHEIIHe! 0000uku. B oTimume ot Kabeneil BHEIIHel
MPOKJIANKY TIPUMEHSIETCSI CBOOOMHAS YKIIaIKa 9TUX HUTEH Oe3 CIIETeHUS B OIUIETKY.

KabGenu BHYTpeHHE!N MPOKJIAAKUA U3BECTHBI B IBYX OCHOBHBIX KOHCTPYKTUBHBIX pa3-
HOBUAHOCTSIX. MI3nenust iepBoi TPYIIIBI HA3bIBAIOTCS paCTIPeeIUTEIbHBIMU KaOesiMu
(distribution) u comepxat cBeTOBOIBI B OydhepHOM MokpbITHU 0,9 MM, KOTOpbIE BMECTE C
KEBJIAPOBBIMU YIIPOYHSIOIINMHI HUTSIMH TIOMEIIEHBI B OOIIYIO 3alIUTHYIO 00010uKy. MX
pasfenika OCyIIECTBISIETCS B KOMMYTAIIMOHHBIX ycTpoiicTBax (cMm. pasmen 4.3). B Tak
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HasbIBaeMBbIX breakout-kabessix KaXIbIii CBETOBOJ TOIIOTHUTEILHO ITOMEIIEH B 3allUT-
HBII LIJIAHT BHENTHUM JraMeTpoM 2-3 MM. Takue KOHCTPYKIIMM 00JIagaloT OOJIBIINM
BHEIITHUM JUaMETPOM U MEXaHWUYECKOH IMPOYHOCTHIO, UTO OMPEEISIETCS KaK HATMINeM
LIEHTPAJIBHOTO CHJIOBOTO 3JIEMEHTA, TaK Y JOTIOJTHUTEIBHBIM CJIOEM KEeBIAPOBBIX HUTEH
IO/ K&KIBIM MHANBUAYATbHBIM 3aIIUTHBIM ITUTaHTOM. OHM OpMEHTHPOBAHHI B TIEPBYIO
ouepenb Ha M3TOTOBJIEHNUE IIPeTepMUHUPOBAHHEIX cOOpOK (cM. maparpad 4.4.2) u, KaKk
3TO ciemyeT u3 Ha3zBaHUs (breakout Mo-aHIIMACKKA O3HAYAET «MECTO OTBOJA M3 MHOTO-
KWJIBHOTO Ka0eJist»), CIyKaT ISl BBITIOJTHEHUSI OTBOMIOB OT/IEJIbHBIX CBETOBOIOB 0€3 MC-
TOJIb30BAHMS Pa3BeTBUTENIBHBIX My(PT. He nckimoyaeTcst, XoTsI U peiko IpUMEHSIeTCS Ha
MPaKTHKe BO3ZMOXHOCTb M3TOTOBJIEHNSI MHOTOBOJIOKOHHBIX COSTMHUTEIHHBIX IITHYPOB.

ITpumep KoHCTpyKIIMU Kabesieil BHYTpEHHEU MpOKJIaJKu MoKa3aH Ha puc. 89, a B
TabJ1. 58 MIPUBOASATCS TUIIOBBIE MEXaHWUECKUE XapaKTEPUCTUKU COBPEMEHHBIX CepUii-
HBIX U3IEUIl 3TOTO THUIIA.

3 I Hasi

ip Bawumnasa
obonoyka neHma

Konempykuus
modynsn

madyns

Kesparnoasie

Keepanoesie
Humu

Humu

BornokHo &
Gychepe 0,9 mm

LieemHas
obonoka

BorokHo 8
6ycpepe 0.9 mm

Lsem+as
LlermpabHeiid oBornodka
cunagoti anemeHm

Ho 12 eonokoH

LlenmparnbHhbii
& modyne

cu1080i 3nemeHm

Tpy&qameli
modynb ©2.0 unu 2.5 mm

Puc. 89. Kabenu BHyTproOBeKTOBOI Mpokianku dupmbl Mohawk. CieBa — distribution,
cmpaBa — breakout

TunoBoe MakCHMaJbHOE 3HAUYEHUE €MKOCTU Kabejieli BHYTPEHHEN MPOKIAAKUA HE
npeBbiaeT 12 BoJaokoH. B ciyyae HEOOXOOUMOCTH YBETUUEHUSI EMKOCTH MPUMEHSIIOT
KOHCTPYKIIMIO, aHAJIOTUYHYIO KaOesIM BHEIIHE! ITPOKIIaIKI MOTYIbHON KOHCTPYKITVH:
BOKPYT LIEHTPAJIBHOTO 3JIEMEHTAa, KOTOPHII BBHITOTHSAET (DYHKIIMU CUIOBOI OCHOBBI, YK-
JIaIbIBaeTCSsl HECKOJIBKO (B OOJIBIIMHCTBE CIIy4aeB LIECTh, PeXe ABEHAALaTh) OOBIYHBIX
kabesneit. [locie 3TOro MOTyYeHHBIH CepleYHNK 3aKpBIBaeTCs OOIIIel BHEIIHEN 3allnT-
HOI1 0060s0uKoil. Takoll mMpueM MO3BOJSIET YBEIUUYUTh EMKOCTb 10 144 BosoKOH. Ilpu
HEOOXOIMMOCTH TIOJIyYEHUSI B PACCMATPUBAEMOIN KOHCTPYKIIUM MEHBIIENH €MKOCTH He-
KOTOpBIE U3 TAKWX «MOMYJICi» 3aMEHSIOTCS YIPOUHSIONIMMHY TIPYTKAMU U/WJIN 3aTI0J-
Hurtesnssmu. Kabenyu nogo06HoM KOHCTPYKITMY OOBIYHO M3TOTaBIMBAIOTCS HA 3aKas.

Hanuaye nonoHUTeIbHBIX 000104eK CBETOBO/IA B COUETAHUM C MEHBIIEH ITIOTHOCTHIO
YKJIAJIKU BJI€YET 3a COOOI JOBOJILHO 3HAYMTENIbHOE yBeJIWYeHUE rabapuToB CepleyHuKa
Kabenss BHYyTPeHHEU TIpo-
xitanku. OcoOeHHO SIPKO 3TO
TIPOSIBIISIETCST B KOHCTPYKITH-

Ta6amnua 58. TunoBble MEXaHMYECKUE XapaKTEPUCTUKU
COBPEMEHHBIX Kabemnell BHyTpEHHE! TPOKIIaIKu

six Tuma breakout. B menom Tapamerp 3HaueHne

M3-32 OTCYTCTBUSI OpOoHM M | UMCIIO BOIOKOH 2-36

IIPUMEHEHUs OOJIETYEHHBIX | BHEIIHWI quaMerp xabens, My 5-15

VIIPOUHSIONINX TTOKPBITHIA PaGouuii TeMnepaTypHBIi JHana3oH

BHEIIHUIA IUaMeTp Kabeneit | | L POl atia: 0..+30°C
A P ® IKCIUIyaTaLMus: -20...470°C

paccMaTrpuBacMOM TPYITIEL, a
0COOEHHO MX Macca OKa3bl-
BAIOTCS 3aMETHO MEHBIIIUMUA

MuHNMATBHEIH paguyc u3runda
® IIPOKJIAIKA:
® 9KCI1yaTauus.

15 BHEIIHUX TUAMETPOB
10 BHELIHUX AUAMETPOB

10 CPaBHEHUIO C KaOesiMu MakKcuManbHO JIONYCTUMOE YCUIINE Ha 400 - 3000
BHEIIHEH IPOKIIANKYU TAKOi | PACTSKCHME BO BPEMs MOHTAKA, H
MaxcnMabHO JOMYCTAMOE YCIIIIE Ha 1500 - 2000

K€ €eMKOCTH.

caapnneanne, H/cm
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Pabouast Temrieparypa Kabeseit BHyTpeHHe MPOKIIAAKI COCTaBIsIeT 00bIMHO oT —20 10
+70°C. B KoH1ie 90-X romoB IOSIBUJICS Psii KOHCTPYKIIUI, KOTOphle HOPMAJIBHO (PYHKITHO-
HUpYIOT Iipu Temmeparypax ot —40 no +80°C. Takue u3nenus, KpoMe UCTIOIb30BaHUST BHYTpU
3MaHUS, MOXXHO TIPUMEHSTH IUTS OpTaHU3alMK BHEIITHUX MarucTpaieil HeOOMbIIION TIPOTSI-
JKEHHOCTH TIPY YCJIOBUU 00ECTIEUeHUSI 3allIUThI OT MOMagaHusI B1ark (0ObIYHO 3TO JOCTUTA-
€TCs 3a CYeT NMPUMEHEHUS TIPOKIIAIKM BHYTPU TPYOKM). {11 pelieHrs] aHAIOTMYHBIX 33124
MOTYT HCIOJIb30BaThCsl TakXkKe KaOedu C JBYXCIONHON BHEIIHEil 000soukoit. BHeurHuit
CJION U3TOTABIMBAETCS U3 MAJIOABIMHOIO 0OE3raJIoTeHHOro Matepuaia, BTOpasi BHYTPEHHSISI
000J104Ka CO3aeT HEOOXOAMMYIO BIarocToikocTh. HekoTopoe yiydllieHre MpOYHOCTHBIX
XapaKTEePUCTUK TOCTUTAETCS] B TAHHOW KOHCTPYKIIMM 32 CUET IIPUMEHEHMSI BTOPOTO CJIOS
KEBJIAPOBBIX HUTEH, pa3MeIaeMOro Mexay o0ooukaMu. Takue Kabeu MHOTAA Ha3bIBAIOT
KabeJIsIMU ¢ YCWJIEHHOM 000JI0YKOM, WX MPOCTO ycwieHHbIMU (reinforced).

4.1.4.3. Kabenn pna WIHYPOB

Kabenp s niHypoB, KOTOPBIA JOCTATOYHO YaCTO HAa3bIBAETCSI MUHU-KabeaeM, Mpes-
Ha3HAYCH U M3TOTOBJICHUS M3 HETO KOMMYTAIIMOHHBIX W OKOHEYHBIX ITHYpoB. Ero
MOXHO MCIOJIb30BaTh ISl peav3allui TOPU30HTAIBHOU MPOBOIKU TIPU peaTu3aliuu
mpoekToB fiber to the desk u fiber to the room. B HEKOTOpBIX ciiydasix Kabejaem 3TOro
TUTIA BBITIOJHSIETCS JTOKAJIbHAsT pa3BojKa B MIOMEIIEHUSIX aIlllapaTHBIX U KPOCCOBBIX.

DTa pa3HOBUAHOCTh KaOEIbHBIX U3IeIUil (haKTUUECKHU IPEICTaBIsieT OO0 Kabeb
BHYTPEHHE MPOKJIAIKN C OJHUM WJIM JABYMSI CBETOBOIaMU B Oy(hepHOM IOKPHITAU
nuamerpoM 0,9 MM. OmHaKo M3-3a MacCOBOCTU NMPUMEHEHUSI Kabenau Il IIHYPOB
BBIJICJISTIOTCST B OTIEJIBHYIO TPYIIITY.

Cpasy e OTMETUM, YTO B KaOeJsIX ISl IITHYpOB, KaK, BIPOUYEM, U B KaOeJsIX BHYT-
peHHel TPOKJIaAKU, MPAKTUIECKN He HUCIIOIb3YeTCsl BOJIOKHO B Oy(hepHOM MOKPHITUU
nuameTpoM 0,25 M. ITpumepHO 10 cepenuubl 1996 roga Ha pOCCHIICKOM PBIHKE JOC-
TATOYHO YaCTO BCTPEUYAIHCH ITHYPH 13 Kabens Tiuma OKI mpon3BoacTBa MOCKOBCKO-
To 3aBofa «DJIEKTPOIPOBO», B KOTOPHIX OBUIO MCITOIL30BAHO TaKOE PellleHUe, OITHA-
KO M3-3a CJIOKHOCTEH YCTAaHOBKY BUJIOK ONTUICCKUX Pa3bheMOB BBIITYCK JaHHOMU ITPO-
JIYKIIMY B HACTOSIIIIEe BpeMs TIpeKpallleH.

Konctpykimu kabeneit Uit IHYpOB MoKa3aHbl Ha puc. 90. Kabenu mepBoro moxoie-
HUS IeTMINCh Ha ofvHapHble (puc. 95a) u nBoitHble. [TocnenHue M3roTaBauBaloTcs 0e3
JOTIOIHUTEIBHOM 00111el 000104KH (prc. 906) win ¢ o011eit 0007104YKOH pa3nnyHoi Gop-
MBI 1 TOMUHBI (puc. 90B-1). OOBIYHBIE TBOMTHBIE Kabeau 6e3 000109k Hanbosiee 4acTo
HasbIBatoTcs zip-cord unm zip-cord-duplex, kabenu ¢ o01Iel BHEITHE 000JI0UKOI HOCAT
HaspaHue heavy duty duplex. Hemenikas ¢pupma Kerpen o6o3Havaer nBoiiHbIe Kabenu 6e3
000J10YKH, KOTOPBIE IPUMEHSIOTCS B KabenbHol cucteme FLine, kak duplex figure 8, a ¢
obosoukoit — duplex figure 0. Kopropamust Alcatel a1t 0603Ha4eHUST KOHCTPYKIIUU ITOC-
JIE[THETO TUIIA TIPUMEHSET TEPMUH «OBaJIbHBIN Kabenb» (dual fibre oval cable).

Kab6enu rpynmsr heavy duty duplex u3BecTHBI B ABYX pa3HOBUIHOCTSX. B mepBoit
U3 HUX, MOJYYUBIIEH Oojee IMMPOKOe pacpoCcTpaHeHe, 000JI0UKa UMeeT HeOOIb-
Y0 TOJIIMHY M TPOCTO OXBAaTBIBAET 3aIIUTHBIEC LIJAHTU OTIHEAbHBIX BOJIOKOH

Ceemosod
6ornoska

Keanapoabie
Humu

a) 0) B) r) ) e) X)
Puc. 90. Koncrpykuuu kabeseil s IHYPOB:
a) omuHApHBIN (simplex); 6) aBoitHOM Tuma zip-cord (zipcord duplex); B) nBoiiHO# Tumna dual
subunit duplex wiu heavy duty duplex; r) kabeiar Duplex+ mBeitiiapckoit pupmsr Brugg;
1) round duplex; e) ¢ IBOWHOII JIEHTOI; X) TUMA mini-breaout
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(puc. 90B, koHCcTpyKIUK TrITa M9X080 1 M9X081 dpupmer Mohawk, Tum 1861 Kkom-
naHuu Lucent Technologies). Bo BropoM BapuaHTe 000JI0UKa UMEET OOJIBIITYIO TOJ-
IIMHY ¥ YaCTUYHO BXOIUT B 3a30p MeXAy LIaHramMu (KaGeab Duplex+ mBeitmap-
ckoit kommanuu Brugg, puc. 90r). OO1Iell OTANYUTENBbHONM YepToil Kabeneil pac-
CMaTpUBAEeMOM TPYIIIBI SBISIETCSI TO, YTO OHU (PAKTUIECKU COCTOSAT U3 IBYX
simplex-kabejeii, IIUIAHTM KOTOPBIX HE MMEIOT CIIEIIUAJIbHBIX 2JIEMEHTOB KpeIrie-
HUS OpYT K OPYyTy U (PUKCUPYIOTCS TOJBKO 0O0IIeil 06010uKkoil. CuuTaeTcs, 4To
kabenu ¢ obuieit 0060J0YKON 00eCNeYnBaIOT JYUIIYIO 3al[ATy OT MEXaHUYEeCKUX
BO3IEMCTBUI U Gojice YIOOHBI B DKCIUTyaTallMd, OMHAKO KOHCTPYKIIUM THUIIA Zip-
cord UMEIOT HECKOJHPKO MEHBIIYIO IIeHY, YTO OIpeAessaeT UX IMHUPOKYIO IMOIyIsp-
HOCTh B npakTuke mocrpoerHus CKC.

Tax xe kak B KaOesiXx BHYTpeHHE MPOKIJIAIKU, B KaOee [ IHYPOB ISl 31U ThL
BOJIOKOHHBIX CBETOBOJOB UCITOJIB3YETCS TTOJIMMEPHOE MOKphITUE AuaMeTpoM 900 MKM.
Heobxommmyio MeXxaHTIeCKyIo MIPOYHOCTh TAKUM KaOeJIsIM TIPUIAET CIION KeBIapOBBIX
HUTEH, pacIOJIOXEeHHBIN MO BHEIIHEeH 000J0YKON M OKpYXKaloIUil CBETOBOI B Oy-
depHoM nokpeITUU 0,9 MM.

MHorga Ha peIHKE BCTPEYaIOTCS U3IEUsI, OpUEeHTUPOBAHHBIE B TIEPBYIO OUepehb Ha
KOHKpETHBbIE NMpUMeHeHUs1. B KkauecTBe mpuMepa ykaxeM JBOiHbIe Kabenu tuna DX
cepun Ultra-Fox amepukanckoii kommanuu Optical Cable Corporation ¢ rubkoit mo-
JUBUHWIXJIOPUITHOM 0007109K0i. BHeNTHIE TabapuThl 3TOTO U3AETUS ONTUMU3UPOBA-
HBI U YCTAHOBKY BUJIOK ONTHYEeCKUX padbemoB MIC.

Ha puc. 90e 1 90:x n3o06paxeHbl ABe KOHCTPYKIIUHU, TTOMYJISIPHOCTh KOTOPHIX B T€X-
Huke CKC B nociegHee Bpemst ObICTpO pacteT. X OTIIMYUTEILHOM YePTON SIBJISIETCS
HajJu4ue oOIIel 3alUTHOM O0O0JIOUYKM CTaHAAPTHOIO JJISI OOAMHApPHOro Kabels aua-
MeTpa 2,5-3 MM, TToA KOTOPOU HaXOAATCS NBa CBeToBona. IIpw 3TOM BOJIOKHA MOTYT
OBITh 00BemMMHEHBI B JIeHTY (puc. 90e) mau Xe yaoXeHB B TOHKOCTEHHYIO TPYyOKy
nuametrpoM 0,9 mm (puc. 90k, KOHCTpYKIMs TMna mini-breakout). B mociemnem ciry-
4yae, eCTeCTBEHHO, CBETOBOIIBI UMEIOT TOJBKO MEPBUYHOE 3aIUTHOE MTOKPHITHE C BHE-
mHUM nuameTpoM 0,25 M. Takue Kabeiau mpenHa3HAuYeHBI B MEPBYIO OUYepedb IS
M3TOTOBJICHUS] COETUHUTENBHBIX IIIHYPOB HA OCHOBE Pa3beMOB C YBEIUYEHHOMN TLIOT-
HOCTBIO YCTAaHOBKU (CcM. majiee maparpad 4.2.6).

TunoBble MeXaHMIECKHE XapaKTePUCTUKK COBPEMEHHBIX KabeJIeii T ITHYpOB TIPH-
BOIITCS B Ta0iI. 59.

BaxHoit 0co6eHHOCTHIO
BOJIOKOHHO-OTITUYECKUX

) Ta6amua 59. TunmoBble MexXxaHUYECKHE XapaKTEePUCTUKU
KabeJseil s IHYPOB, Cy-

KabeJieit ISl IITHYPOB

IMECTBEHHO OTINYAIOLIUX
[Tapamcrp 3HaucHHUC
HX OT 9JICKTPUYICCKUX CUM- Unc10 BOLOKOLL 1-2
METPHYHBIX Kabeseil aHa- JInameTp 3alUUTHOIO MOJMMEPHOTO 900
JIOTUYHOTO HAa3HAYEHUA, [TOKPBITHS BOJIOKHA, MKM
SIBJISIETCSI TO, YTO, HECMOT- BHemHui AuamMeTp 3a1uTHOR 0601049KU 2.5-3.0
ps Ha TOBBIIIEHHYIO THO- [ X&KIOTO BOJIOKHA, MM
PP . = 5
KOCTb, X OCHOBHBI€ TIepe- Pabouuii TeMIiepaTypHbIi auanaso, °C
* POKIAAKA 0.+30
JIATOYHbBIE MAPAMETPBI (33~ |, cnivaras 20..+70
TyxaHue U KO3DOUUMEHT [ Nymmvansmom pamyc U3ru6a, BHEMIHKMX
LIAPOKOIIOJIOCHOCTH) MOJI- | nuaMeTpoB
HOCTBIO 5KBUBAJICHTHHEI I1C- ¢ IIpOKJIAKA: 15
pelaTOYHBIM TIapaMeTpaM 1'\431“““3’“2‘”“”: 10 0
MArMCTPATbHBIX Kabeeil. AK&H}\ABJILHO JIOTIYCTUMOE YCHITHE HA IS OI[l/IHElpHI)I.X.
5 pacTsbKeHHe BO BpeMs Npokyiaaku, H JUIS ABOWHEIX: 700
TO TMO3BOIACT B CYMIC- MaxkcnmarsHO AOITYCTHMOE YCUITIE Ha 200
CTBEHHO 0oJiee IWHUPOKUX |cmamnusauue, H/cum
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Tpenesax BapbUpOBaTh JUIMHBI COEAMHUTEILHBIX 1 KOMMYTAIIMOHHBIX IITHYPOB, B TOM
YHCJIe YBEJIMIMBATh MX JUTMHY cBbIe 30 M 3a CYET COOTBETCTBYIOIIETO YMEHBIIICHMUS
IUTAH MarucTpaJbHBIX KabOesei.

4.1.5. liBeToBaA KOAMPOBKa W MapKHPOBKa ONTHYECKUX Kabenen
IIBeTOBast MApKUPOBKA ONTUYECKUX KaOETbHBIX U3JENUI CTPOUTCS, KaK MpaBUiIo, o
TeM 3Ke MPUHIIMIIaM, YTO U MapKUpPOBKaA 3JEKTpUUECKUX Kabeneil. B ocHOBHBIE Map-
KUPYIOIINE IIBETa OKPAIIMBAIOTCS BHEITHUE TIOKPBITUST OTICTHHBIX CBETOBOIIOB, TPYO-
KW MOJIyJIeil W 3JIeMEeHTHI TPYIIIMPOBKM BOJIOKOH B MyYKU (JIEHTOYKM M HUTH). [Ipm
3TOM UMEIOTCSI CIIEAYIONe OCOOEHHOCTH:
e MapKupylollue IIBeTa He JAeJISITCS Ha IBeTa I 0003HAYeHUS OTAEIbHBIX BOJIO-
KOH U UX TPYIIII,
e TIPaKTUYECKU HE MPUMEHSIOTCS SJIEMEHTHI, OOJIerJarolire MapHylo TPYIIUPOBKY
BOJIOKOH. VI3BECTHBI JIUIIIL €AMHUYHBIE 00pa3iibl Kabeseil, B KOTOPBIX JBa CBETOBO-
Jla UMEIOT ONMHAKOBBIM ITBET BHEIIHETO IMOKPBITHS, IIPUIeM Ha BTOPOM BOJIOKHE
mapsl uepe3 20-30 MM cTaBUTCS KoJblieBast MeTKa. DOpMaIbHO JaHHAs METKA 03-
HavyaeT IPUHAUTEXXHOCTh BOJIOKHA K CIIEAYIOIIEl IpyIIIie, HO Ha TIPaKTHKE B CIydae
€€ HaJIM4Us BOJIOKHA OJTHOTO I[BEeTa MOAKIIOYAIOTCS K OJHOM Mape pOo3eTOK;
e B ONTUYECKUX KaOeJSIX UMIIOPTHOTO ITPOU3BOJICTBA CYIIIECTBEHHO Yallle 110 CpaB-
HEHUIO C DJIEKTPUUYECKUMU KabesIMU UCTOJb3YyeTCs 1IBETOBasi KOAMPOBKA, OT-
JINYHAs OT MIPUBEIECHHON B Ta0I. 35 (mpumepsl cM. B Tabia. 60).

Tadauna 60. LIBeToBasi KOIMPOBKA BOJIOKOH U MOAYJEH €BPONMENCKUX NPOU3BOAUTEIEH
ONTUYECKUX Kabenei

Dupma-u3ro- 1 2 3 4 5 6 7 8 9 10 11 12
TOBUTEIb

Brugg, Kpac- [3ene- Ken- |Cu- Be- Duone- |Opan- |Yep- Ce- |Kopuu- |Pozo- | Bupro-
IlIBciinapus™  |HB1id | HbIT THIA  |Huit JIBIN TOBBIA [KCBBIH |HBIH P |HCBBIH  |BEII  |30BBIi
ABB, Yep- |Kopuu- |Kpac- |Opan- | XKen- 3ene- Cu- ®uoae- [Ce- |benmit |- -
Hopserus HBI |HEBBI |HBIA |KEBHIM |THI HBIH Huil TOBBIH | pbId

Siemens, Kpac- [3ene- Cn- | XKen- Bec- - - - - - - -
Tepmanns **  |uplit | ubiii HUil | ThII LIBCTHBIH

Helkama, Cu- |be- Ken- |3eme- Ce- Kpac- |- - - - - -
Duunsuans HUH | e THIH  |HBIH PhIit HBIi
[Mpumevanus:

*DTOT XKe MPUHIUI IBETOBOW KOJIMPOBKY MPUHAT B mmBeiiiapckoM crannapre PTT CH 840.05.02.
** DTOT e MPUHIIMI [IBETOBOM KOAMPOBKU NpUHSAT B craHaaptax DIN 47002 u TEC-304.

Kpome 0OBIUHOI 1IBETOBOI KOMUPOBKU TPYOOK MOAyJiei Kabenell BHEIIHEH Ipo-
ximanku B Poccuiickoit @eneparuy M HEKOTOPHIX €BPOMEWCKUX CTPaHAX JOCTATOTHO
LIMPOKO UCIIOJIB3YETCS €€ PAa3HOBUIHOCTh, KOTOPYIO MOXKHO Ha3BaTh KJIIOUEBOI CXEMOM
konupoBaHusl. [IpyHIMI TaKOTO KOAMPOBAHUSI COCTOMT B TOM, YTO B KaX/IOM ITOBUBE
HMMeeTCsI BCETro 1B OKPAILIEHHBIX MOIYJISI Pa3HBIX IIBETOB, KOTOPHIE MOTYT paciojaraTb-
cs1 Heo0s13aTeIbHO PSAOM APYT € APYroM. MOyIIio OZHOTO M3 I[BETOB, HAII[pUMep Kpac-
HOMY, IIPUCBANBAETCs MEPBBII HOMep (KJII0YEBOI MOJYJIb), Aajee MOLYJIA HYyMEPYIOTCS
B MOPSIZIKE BO3PACTAHUS OT MEPBOTO LIBETHOTO B CTOPOHY BTOPOTO.

B Hemenkosi3praHbIX cTpaHax TvN Kabestst 3anaercst o DIN VDE 0888. Oto npuBoaut K
TOMY, YTO KaOeJIbHasI MPOAYKIIS PA3IMUHbIX 3aBOIOB U OIHON KOHCTPYKIIMU OyAET UMETh
OIMHAKOBYIO MapKy. [l onpeneneHus mpeanpusiTUsi-U3rOTOBUTENSI TIO]] BHEIIIHIOI 000-
JIOUKY 3aKJIa[(bIBAIOT LIBETHYIO OITO3HABATEIILHYIO JIEHTY. Tak, HanpuMmep, B Ka0essix prupMbl
Siemens MCIIOB3YIOTCS IBE OEJbIX, KpacHasi M 3eJIeHasi HUTH, TOTa KaK B KaOeJsIx KOMIIa-
Huu Siecor (Siemens u Corning) — ABe KPaCHBIX, 3€JI€HAs M YepHasi HUTKU [54].

IIpuMeHeHUE LIBETOBOI MapKMPOBKM HApYXHBIX 000JI0UEK Kabesieil BHYTpEHHEN
MPOKJIAJKU U Kabeseil Uil IUIHYpOB HE HOPMUPYETCSl AEHCTBYIOIIMMU PEAAKIMUSIMU
cranaaptoB CKC. Ha npakTuke oHa OTIMYaeTCsl OOJIBIIMM Pa3HOOOpa3reM U oIpere-
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JIIeTCsl B OCHOBHOM BHYTpUGDUPMEH-

HBIMU CTaHIApTaMU IIPOU3BOIUTEIS. @ R UREANZ @
OTMETUM TOJIBKO JAOCTATOYHO IIUPO-

KOC HCTIONMB30BAHME OPaHXEBOM OK- Puc. 91. MapKupoBKa ONTHYECKUX Kabeneit
packu 000JI0YeK, U3TOTOBJIEHHBIX U3 BHelIHe# npoxiaaku mo DIN 0888

HETOPIOYMX MaJIOABIMHBIX MaTepHUAaJIOB
(aHAJOTMYHO DJEKTPUUYECKUM KabessiM), U MPAKTUYECKU MOBCEMECTHYIO OKPAacKy B
KEJITHIN LIBET 000J0YEK OJHOMOIOBBIX Kabesei sl IHYPOB.

ITpousBonutenu KabeabHON MPOAYKIIUU TPUIEPKUBAIOTCS UHIUBUAYATbHON CUC-
TeMbl MAPKMPOBKM ONITUYECKUX Kabereil, oCHOBaHHOI Ha pekoMeHaanuu MOK-794-
1. O6p1yHO Mapka mpeAcTaBisieT coboil OYKBEeHHO-LIIUM(PPOBOU MHAEKC, B KOTOPOM C
OOJIBIIIEeH I MEHBIIEH CTeTIEHBIO AeTaIN3aIuy 3andPOBaHbI OCHOBHBIE CBEEHUS
0 KOHCTPYKIIMY U Ha3HAYE€HUHU KabeJisi, a TAKXKE O €ro ONTUYECKUX XapaKTepUCTUKAX.
K uHaekcy, KOTopblii HAHOCUTCSI HAa BHEILIHIOIO 000JIOUKY, 00s13aTeIbHO A00ABIISIOT-
cs1 GyTOBBIE WJIM METPOBBIE METKM JUIMHBI. MapKupoBKa ONTHYECKUX Kabeseil BHEIlI-
Hell IMPOKJIaAKM BBIIIOJHSIETCS KpacKOM WIM TepMUYecKuM crmocobdoM. Ilociaemnmit
BapMaHT o0OecIeYrBaeT OOJIBIIYI0O M3HOCOCTOMKOCTh M JIYYIlle COXpaHSETCS IOocie
MPOTSIKKYU, HANIpUMep, B KabeTbHOM KaHaau3anuu. M3 TOMOTHUTEIBHBIX MapKUPY-
IOIIUX JIEMEHTOB, MHOTJAa HAHOCUMBIX Ha BHEIIHIOIO 000JI0UKY, OTMETUM 3HAK BOJI-
HBI WJIW JBOWHOUN CUHYCOUIBI (ONTUYECKUl Kabesb) u TeaeoHHON TpyOKu (Kaberb
cBsa3u) (puc. 91).

4.2. OnTHuecKkMe pasbemMbl

OnHOI 13 OCHOBHBIX MpPOOJIeM, KOTOPYIO MPUXOAUTCS pellaTh MPU CO3JaHUU JIIO00M
JINHUM OTNITUYECKON CBSI3U, SIBIISIETCSI HEOOXOIUMOCTD CpalllBaHUSI BOJIOKOHHBIX CBE-
TOBOJIOB JIPYT C IpyroM. B oOiem ciiydae maHHas 3agada MOXET OBITh pellieHa JBYMSI
MPUHITATINATIEHO pa3Inyg-
HBIMU CIIOCOOaMU: C TI0-
MOII[bIO Pa3beMHBIX U C
MIOMOILBI0 HEPaZbeMHbIX | |

Onmuueckue coeounumen

OIITUYECKUX COCHUHUTE-
. Pazveunsie (pazvemvt) Hepaszvemnvie (cpocmii)
neit (puc. 92). HepazbeM-
HBIE COCAUHUTEIN, KOTO- ‘ ‘ ‘ ‘
pble MHOIAA Ha3bIBAIOTCS
CPOCTKAMH, LIMPOKO TIPU- Konmaxkmmuwie Jlunzogele Chaasneie Mexanuveckue

MEHSIOTCS IIPU CO3TAHUU

JVHUN CBSI3M Oospnroii  Puc. 92. OcHOBHBIE pa3HOBUIHOCTYU ONTHYECKUX COCAUHUTEIICH
MIPOTSKEHHOCTU (HAIIpH-

Mep, CeTeil CBsI3M OOIIETO MOJIb30BaHUS MaciiTaba roponaa u 6osee). Cnenuduka mo-
crpoeHust ontrdecknx TpakToB CKC, cBsi3aHHAs ¢ MX HEOOMBIIONW MPOTIKEHHOCTEIO,
TIPUBOJIUAT K TOMY, UYTO Ha HUX JUIS CPAIMBAHUS CBETOBOIOB MCIIOIH3YIOTCS B OCHOB-
HOM Pa3beMHBIE COCIMHUTENN, WIU IIPOCTO Pa3beMbl, KOTOPBIE TIOJPOOHO paccMaTpu-
BalOTCSI HUXKeE.

4.2.1. HazHaueHMe U OCHOBHbIE TPE6OBaHUA K ONTHUECKHM pa3bemam
Onrudyeckue PasbEMbI, KOTOPBIC MHOTAa HAa3bIBAIOTCA Pa3bEMHBIMU COCOAMHUTCIISIMU,
np€aHa3HAYCHBI OJIA obecrnedeHUSA Pa3bEMHOTO IMOAKIIOYCHUSA COCAMHUTCIBHBIX N
OKOHCYHBIX ITHYPOB K KOMMYTAallUOHHOMY O6OPYI[OB3HI/IIO B KPOCCOBBIX, I/IH(I)OpMa-
IIMOHHBIM PO3eTKaM pabouyuX MECT U K CETEBOMY O0OPYIOBaHUIO.

181



B nepedyeHb OCHOBHBIX (DYHKIIMI ONITMYECKOTO pa3beMa BXOIUT:

« obecrieyeHre BBOMA BOJIOKHA B TOUKY CpAIlIMBAHMS C 3aJaHHBIM PaguyCcoM M3Truoa;

e 3alMTa BOJOKHA OT BHEITHUX MEXaHMYECKUX U KIMMATUIECKUX BO3ICHCTBUIA;

e (uKcauus BOJIOKHA B IIEHTPUPYIOIIEH CUCTEME.

OCHOBHBIE TeXHUYECKHE TPeOOBAaHUS, KOTOPHIM JOJIKHBI OTBEYATh M3IEIUs, pac-
CMAaTpUBaeMbIe B 9TOM pasiefie, 3aKII0YaIOTCs B CIEIYIOIIEM:

e BHECEHMEe MUHMMAJILHOTO 3aTYyXaHUS B COUCTAHUHU C ITOJIyIeHUEM BBICOKOTO 3a-

TyXaHUsI OOPaTHOTO pacCesIHUS;

e obecrieyeHre TOJITOBPEMEHHOM CTAOIIBHOCTH U BOCIIPOM3BOIUMOCTH TIApaMETPOB;

e MUHUMAJIbHBIE Ta0apUTHI U Macca MPU BHICOKON MEXaHWYECKOI MPOYHOCTH;

e MIPOCTOTA YCTAHOBKM Ha KaOellb;

e MPOCTOTA Ipoliecca MOAKIIOYEHUS U OTKIIOUEHUS.

TpeboBaHUS CTAHIAPTOB K ONTUYECKUM pa3beMaM COAEPKATCSI B 000MX OCHOBHBIX
HopMaTtuBHBIX HoKyMeHTax (TIA/EIA-568-A u ISO/IEC-11801). CtanmapThl HOPMU-
PYIOT TOJBKO caMble OOIIMe TTOJTOXEHMS U 3aaloT:

e TUI pa3beMOB, MTOITYCTUMBIX JJISI IPUMEHEHUS B onrtuaeckux rmoacucremax CKC;

e OCHOBHBIE TepeAaTOYHbIE TTapaMeTPhl Pa3beMOB Pa3IMIHBIX TUTIOB;

e TpebOOBaHUS K JOJITOBEYHOCTU Pa3bheMOB;

e TIpaBWIA MOAKITIOYEHUS] ONTUYECKUX Pa3bheMOB.

TpeboBaHUsI CTAaHAAPTOB K MPEASTbHBIM 3HAUCHUSIM 3aTyXaHUsI, TIOTeph Ha OTpaxke-
HHUE U JOJITOBEYHOCTH ontudeckux pazbeMoB CKC mpuseneHs! B Tadm. 61.

B CKC cornacHO nencTBy-
Ta6anua 61. OcHOBHBIE XapaKTePUCTHKU ONTHYECKHX  JOIIUM peIaKIsIM CTaHIAPTOB
pazpseMoB CKC no ISO/IEC 11801 MOXHO HCITONB30BATD OIITH-

[Tapametp MuoromojioBbie | OnHoMonoBBIe [  YECKHE PAa3bEeMbl TOJIBKO IBYX
3atyxanue, 1B <0,5 <0,5 tunoB — SC u ST. Bo Bcex
Koshpurment o6paTHOrO <-20 <26 BHOBb co3naBaeMbix CKC noi-
oTpaxenud, 1b XHBl IPUMEHATHCH TOJIBKO
Konmuectro TIUKITOB 500 500 pa3”beMLI TUIIA SC B Cyme_
COSMHEHNS-PA3BEANHEHNS creytomux CKC ¢ pazbeMamu

tuna ST uX MOXHO UCTIOJIBb30-
BaTh 1 nmanee, npu paciupeHun Takux CKC takke MOXHO IpuUMEHSITh ST-pa3zbeMBbl.
Hst moakmouenust K CKC cereBoro o60pyaoBaHMS ¢ pa3beMaMi IPYTUX TUIIOB MOX-
HO HCTIOJTh30BaTh OKOHEUHBIE UTHYPHI, C OJHOI CTOPOHBI KOTOPHIX YCTAHOBJIECHBI BUI-
ku pazbeMma SC, a ¢ apyroit — BWJIKM pazbeMa WHoro thna. He uckimodaercs Takxke
MPUMEHEHUE aNanTepoB (MEPEXONHUKOB) C pazbeMoB SC Ha pa3beMbl JAPYroro TUIA,
KOTOpbIE PACCMOTPEHBI Aayiee B pasaeie 4.5.
Pa3zbeM nomkeH cHaOXaTbhcsl CUMBOJIBHOM MapKUpPOBKOW B Buie OykB A u B. Bunky
C MapKHPOBKOI A Bceraa HeoOXOAMMO MOAKIIOYATh K PO3ETKE C TaKOil ke MapKUpPOB-
KOif 1 HaobopoT. [IBoitHas Buwika SC-pazpeMa IO CTaHAAPTY NOJDKHA MMETh Pa3HYIo
MapKUPOBKY CBOWX TIOJIOBUH, TIPUYEM, €CJIM CMOTPETh Ha Hee CO CTOPOHBI HAKOHETHH -
KOB, TaK YTOOBI KITIOUM OBUTHA CBEPXY, TO JIeBast BIUTKA BCETIa MapKHUpOBaHa OYKBOIL A, a
npaBass — OykBoil B. MapkupoBKa NMpoXoJHON pO3eTKU UMEET OOHY 0COOeHHOCTh. 1o
Pa3HBIM CBOMM CTOPOHAM OHA MMeEET Pa3IMYHyI0 MapKUPOBKY (puc. 95). Cmsica Map-
KUPOBKY BUJIOK U PO3eTOK pasbeMa SC 3aKiIlovaeTcsl B TOM, YTO OHA MO3BOJISIET OIIpe-
JIeJTUTD HaIlpaBJIeHUE «IBIDKEHMS» ONITUYECKOro CUrHaja. Brika ¢ MapKipoBKoi A Bceraa
SIBJISIETCST ICTOYHUKOM, a PO3ETKA C TaKOU Xe MapKUPOBKOM MPUEMHUKOM, ¥ HA000POT.
AHAJIOTUYHO Ha CETEBOM OOOPYIOBAaHWU PO3ETKA C MAPKUPOBKOU A SIBIISIETCS BXOIOM
ONTUYECKOTO TTPUEMHIUKA, & C MAPKUPOBKOIN B — BBIXOIOM ONTHYIECKOTO TIepeIaTInKa.
B nHacTosiiee BpeMst OOJBLUIMHCTBO Pa3beMOB PACCUYUTAHBI Ha COEIMHEHME ABYX
cBeToBO/IOB. CyIIECTBYIOT KOHCTPYKIIUM, MOJYYUBIINE Ha3BaHUE TPYIIOBBIX (MU
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MHOTOKAaHaJIbHBIX) Pa3beMOB, KOTOpPHIE 00ECHEeYMBaIOT OJHOBPEMEHHOE CpallluBa-
HUE IBYX WX 0oJiee map BOJOKOHHBIX CBEeTOBOAOB. IIpu 3TOM 10JISI TAKMX KOHCTPYK-
Uil B 00IIeM 00beMe pacTeT OYeHb OBICTPHIMM TeMmaMu. JIJ1s1 IprUMeHeHUs B cIie-
IIUAJIBHBIX YCJIOBUSX SKCIUTyaTallMU (MOBBIIIEHHAS BJIAXXHOCTb, Mapbl arpeCCUBHBIX
MaTepUayioB U T.[.) UCIIOJB3YIOTCS TrepMeTUUYHble pa3beMbl. Ha mpakTuke HaxomsT
HCII0JIb30BaHNE TaKXXe KOHCTPYKIIUU TaK Ha3bIBA€MBIX THOPUAHBIX Pa3beMOB, KOTO-
pble TTO3BOJISTIOT OJTHOBPEMEHHO CpalllMBaTh KaK CBETOBOJBI, TaK U 2JIEKTPUUYECKUE
TIPOBOIHUKU.
N3BecTHH JIMH30BBIE U dokycupyoLme
KOHTaKTHBIC BAPUAHTHI UCITOJI- CeeToson 3
HEHUS ONITUYECKUX Pa3bEMOB.
PasbeMbl JIMH30BOTO THIIA 1
(puc. 93) 6BUIM LIMPOKO pac- 1
MPOCTpaHEHHl HA paHHUX 3Ta- | Y
rnax pa3BUTHUSI TEXHUKU OTTH-
YECKOW CBSI3U U Mpearnosara-
IOT MCIOJIb30BAHUE JIMH3 WIN 1 A
ux aHaiaoroB. C MOMOIIBIO
JTAHHOTO 3JIEMEHTA CBET, BBI-
XONSAIIANW W3 TMEePeaaroliero
CBETOBOJIa, CHavaja rpeobpa- Puc. 93. Onrtuyeckuit pa3beM JMH30BOTO TUIA
3yeTCsl B ITAPAJUIEbHBIA ITyYOK
0OJIBIIIOrO AUaMeTpa, a 3aTeM
G oKycupyeTcst BTOPbIM 2JIEMEHTOM Ha CEepAIICBUHY TPMHUMAIOIIEro BojJoKHA. OCHOB-
HBIM TIPEUMYILNECTBOM JAaHHOTO PEIIeHUs SIBJISIETCS MEHbIIAs YYBCTBUTEIBHOCTHh K
OCEBBIM 1 OOKOBBIM CMEIIICHUSIM CPAIIIMBAEMBIX BOJIOKOH.
PazbeMbl KOHTaKTHOTO TUIA (pUc. 94) MPeANoNaraioT COEANHEHNE CBETOBOJOB BCTHIK,
NpUu4YeM AOTOJHUTEIbHO
HakoHeuHK Mns3sa HakoHeuH1K KOHTPOJUPYETC Mapal-
JIETBHOCTh UX OCEW Ipyr
\‘ / IpYyTy 1 MUHUMAJIBHO BO3-

Kopnyc CTeknsHHble

ANacTUHKN

‘ MOXHOE PACCTOSIHUE MEX-
{ Iy TOpUaMu. 3a CUeT TaKOu
/\ KOHCTPYKIIMU COETUHUTEIN
KOHTaKTHOIO THUIIa I103BO-
JISIIOT IIOJIYYUTh CYLIECTBEH-
Puc. 94. Ontuyeckuii pa3beM KOHTAKTHOTO TUITA HO JIy4lllie Maccorabapur-
HbIE TI0KA3aTeIn U IPUHLIU-
NMUaJbHO MEHBIIEE 3aTyXaHUe CUTHaja (OTCYTCTBYIOT HOTEPU B JIMH3aX U HA
¢peneneBckoe orpaxkeHue). [lo 3Toil mpuurHe MomaBisioliee OOJBIIMHCTBO COBpE-
MEHHBIX KOHCTPYKIIMI Pa3beMOB PEAIU3yeT KOHTAKTHYIO CXEMY COEAMHEHUS.
OCHOBOI1 OONBIINHCTBAa KOHCTPYKIUI Pa3beMOB KOHTAKTHOIO THUIIA SIBJISIETCS LITe-
KEpHBINl HAKOHEYHUK. DTOT HAKOHEUHUK BCTABJISIETCS] B IOCTUPYIOLIUI 2JIEMEHT B BUIIE
BTYJIKHM, & CaM PAa3beM COJEPXKMUT JIBA OCHOBHBIX KOMIIOHEHTA: BUJIKY U PO3ETKY.
OcHOBHas1 Macca pa3beMOB, BBIITYCKAEMBIX MPOMBIIUIEHHOCTBIO CEPUIHO, peasii-
30BaHa 110 TaK Ha3plBaeMON CUMMeTpuU4yHOU cxeMe. Ilog sTMM moHUMaeTcs TO, 4TO
00a cpallrBaeMbIX CBETOBO/Ia AapMUPYIOTCS OMMHAKOBBIMU BWJIKAMU, KOTOPBIE 3aTEM C
JIByX CTOPOH BCTaBJISIIOTCSI B COEAMHUTEIBHYIO PO3ETKY, CHAOXEHHYIO CrelMalIbHbIM
1eHTparopoM. CylllecTByeT Tak¥ke JOCTATOYHO HEMHOTOUMCIIEHHAs TpYIa ONTHYeC-
KHX Pa3beMOB, KOTOPHIE COAEPKAT BCETO [IBA SJEMEHTA: BWIKY U PO3ETKYy. Takue co-
€OUHUTENX MTOJIYYWIN Ha3BaHUE HECUMMETPUYHBIX.
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Jns pukcanuy BUIKH,
YCTaHOBJIEHHOI B PO3ETKY,
MOXET MCII0Jb30BaThCS
0alfOHETHBIN JIEMEHT (TaK
Ha3bIBa€MBII pa3beM TUIIA
ST), zamenka, mpuieMm
MAaHHBIA B3JIEMEHT MOXET
OBITh BBHITIOJTHEH KaK BHYT-
peHHuM (pazweM tuna SC),

Puc. 95. Cxema IMOAKITIOUEHUST ONITUYECKOTO pazbeMa TaK Y BHELIHUM PbIYaXHO-

ro tumna (pazpembl LC,

E-2000), a Takxke MHOTOrpaHHasi WA KPyIiasl ¢ HAKaTAaHHON MTOBEPXHOCTHIO HAKUHAS

raiika (pazbeMbl TUTIOB FC 1 SMA). AHajIorMIHBIM 00pa30oM ITPOU3BOAUTCS TTOIKITIOUEHIES

K ONTUYECKOMY KabeTi0 OKOHEYHOTOo aKTMBHOTO O0OpYAOBaHMS, UHTEPDEC KOTOPOTro
CHabXaeTcsi OTBETHON YaCThIO PO3ETKU ONTUYECKOTO pazbema.

PazbeMbl M3roTaBIMBAIOTCS KaK B MHOTOMOIOBOM, TaK M B OJHOMOIOBOM BapHaHTe,
TpUYeM TOCIeAHUN KOHCTPYKTUBHO OMOPMIISIETCS aHAJIOTUYHO MHOTOMOIOBOMY pasb-
€My M OTJIMYaeTCss B OCHOBHOM 0oJiee KEeCTKMMU JOIYCKaMHM Ha Te€OMETPUYECKHUe pas-
Mepbl HAKOHEYHVKA BWJIKU U IIEHTPUPYIOIINUX SJIEMEHTOB PO3ETKH, TTO3BOJISIIONITMH Yep-
JKaTh MOTEPU MPU CPAIIMBAHUM OTHOMOIOBBIX CBETOBOIOB B IIpUEMIIEMBIX TIpeenax. Tak,
HanpuMep, CTAaHJAPTHBIA JTUaMETp OTBEPCTUSI HAKOHEYHWKA BWJIKU JIIST apMHPOBAHUS
OIHOMOJIOBBIX CBETOBOIOB cocTaBisieT 126+1/—0 MKM, Tora Kak B HAKOHEUHUKAX BIJIOK
JUISI MHOTOMOJIOBBIX BOJIOKOH 3HA4YeHUE 3TOrO Iapamerpa cocTapiser 127+2/—0 MKMm.

Ta6amnua 62. OCHOBHBIE TapaMeTPhl ONITUYECKUX PA3ZhEMOB

Tum pazsema | MaTtepnan duxcarop Cpennee 3aryxanne, 1b, Ha amune BoHB! 1300 AM
HAKOHEYHNKA MHOTOMOJOBBIH OJJTHOMOJIOBETI

FC KepamMuKa HAKNAHAS TalKa 0,2 0,3

MIC KEpaAMHKaA 3AIENTKA 0,3 0,4

SC KepaMnKa 3AIETKA 0,2 0,25

SMA CTAIIb HAKHUJIHAS raiika 1,0 -

ST KepamuKa OaMOHETHBINH 0,25 0,3

E-2000 MeJTbXNOP 3ATENTKA 0,2 0,25

MHoOTre MHOTOMOJIOBBIE Pa3beMBl MMEIOT BUJIKM HECKOJBKUX Pa3sHOBUITHOCTEI,
PACCUMTAHHBIX Ha YCTAHOBKY Ha BOJOKHO C Pa3IWYHBIM JuaMeTpoM oboiouku (1295,
140, 280 mxM 1 T.1.). KOHCTpYKTMBHO OHU OTJIMYAIOTCS IPYT OT APYra TOJIbKO TraMeT-
POM OTBEpCTUSI HAKOHEUYHUKA.

Pabounit TeMIiepaTypHBIil qUATIa30H OOJBITNHCTBA KOHCTPYKITAN ONITHYECKUX Pa3b-
eMmoB cocTaBisieT oT —40 mo +85°C, To ecTh coBIagaeT ¢ paboyuM TeMIlepaTypHBIM
MMaTia30HOM OOJBIIMHCTBA KOHCTPYKIMI Kabenelt BHEIIHEH MPOKIaIKHU.

OCHOBHBIE TTApaMeTPhI HEKOTOPHIX TUTIOB ONTUYECKUX PA3beMOB IIPUBOMSTCS B Ta0II. 62.

4.2.2. NapameTpbl ONTHYECKHUX Pa3benMoB

4.2.2.1. BHocumble notepu
IloTepu B ONTUYECKUX pa3beMax BBI3BIBACTCS LICJIBIM PSIIOM MPUYUH, KOTOPhIE B 00-
1IeM BUJE MOTYT OBITh pa3feieHbl Ha CIEAYIOIIUe TPYIIIIbL:
¢ BHYTPE€HHME (PAKTOPHI, KOTOPHIE ONPEIETSIOTCS TOIMMyCKAMU Ha TeOMETpUIECKUe
pa3sMepbl CBETOBOOB;
e BHeIIHUE (PaKTOPHI, KOTOPHIE OIMPEACISIIOTCS KA4eCTBOM M3TOTOBJIEHUS OTAEIb-
HBIX 3JIEMEHTOB pa3beéMa U €r0 TEXHOJOTMYECKUMU JONYCKaAMU;
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e OTpaxXeHUs W paccesHue;

e 3arps3HEHUs.

K umciy OCHOBHBIX 6HymperHUX ¢hakmopos, KOTOPhIe BBI3BIBAIOT ITOTEPH B ONTHYECKUX
pas3beMax, OTHOCSTCST SKCIEHTPUCUTET U SJUIMIITUIHOCTD CEPALIEBUHEI, a TAKKE PA3HOCTh
JIMaMETPOB, YMCIIOBBIX allepTyp M Mpowield ImoKa3areiei mpeIOMIICHUST CpallliBaeMbIX
CBeTOBOMOB. HeoOXomMMoCTh yueTa SKCIICHTPUCUTETAa W SJUTUIITUYHOCTH BO3HWKaIAa Ha
PaHHMX CTaausIX Pa3BUTHSI TEXHWKU ONTHUYECKON CBSI3W. B Hacrosiiee BpeMsi B CBSI3H C
JOCTUTHYTHIM TEXHOJIOTMYECKNM YPOBHEM M3TOTOBJIEHUST ONITUUECKUX BOJIOKOH 3T (DaK-
TOPHI IIepecTaIn UrpaTh IepBoCcTelleHHOe 3HaueHue [55]. Tak, HalmpuMmep, P BeITINHE
SJUTATITUIHOCTH CEPALIEBUHBI 5% BHOCHUMEIE TTOTepH He mpesbimaioT 0,1 nb.

ITorepu 3a cyeT pPa3HOCTU AUAMETPOB CPAIMBAEMBIX CBETOBOJOB HamOOJee 4acTo
BCTPEYAIOTCSI Ha TPaKTHKE B CiIydae MPUMEHEHHS MHOTOMOIOBOM TEXHHMKHM, TaK KakK
CTaHAapTaMu AoIryckaeTcs ucnoib3oBaHue B CKC nByx TMIIOB BOJIOKOH C AMaMeTpaMu
cepateBusl 50 1 62,5 MkM. Cpa3sy Xe OTMETHM, YTO ITOTEPHM 3TOTO BUAA IIPOUCXOIST
TOJIBKO TIPH TI€PEX0Jie U3 BOJIOKHA C OOJIBIIUM TUaMETPOM B BOJJOKHO C MEHBIIIUM IHa-
MeTpoM. IIpu cpaluBaHUM BOJIOKOH C OTWHAKOBHIMUA HOMMHAJIBHBIMM JTHAMETpPaMU
TOTEPU pacCCMAaTPUBAEMOTO BHJIa BO3HUKAIOT M3-3a JIOIyCKa Ha JUaMeTPhl CEPAIICBUHBL.

IToTepu 3a cueT pa3HOCTU YMCIOBBIX allepTyp BO3ZHMKAIOT TJIAaBHBIM 00pa3oM M3-3a
HaJIMYUS TIPOU3BOJCTBEHHBIX JOMYCKOB Ha 3TOT MapaMeTp.

B mepedyeHb COCTABISIIONIMX TOTEPb, KOTOPBIE BBIBBHIBAIOTCS GHEWHUMU hakmopamu,
BXOIIAT TIOTEPU 32 CUET HATMYMS BO3AYIIIHOTO TIPOMEXYTKA MEXIY TOPIIAMU CpallliBae-
MBIX CBETOBOJIOB, PaIHaIbHBIX 1 YIJIOBBIX CMEIEHUI BOJIOKOH, HEIMApaJUICIBHOCTH TOP-
LIEBBIX TIOBEPXHOCTE CBETOBOMOB B pasbeMax. [loTepu 3Toro Buga 0OyCIOBIEHBI HEU3-
OGEXXHBIMU TIPOM3BOJICTBEHHBIMM JIOITYCKAMU Ha TeOMETPUYECKUE pPa3Mephl OTIEIbHBIX
JleTajieil ONTHYECKOro pa3heMa, BBITIOTHSIIONINX IIEHTPUPOBAHKUE CPAIIUBAEMBIX BOJIOKOH.

B Tex caydasx, Koraa MeXay TOPIEBBIMU MTOBEPXHOCTSIMU CPAIMBAEMBIX CBETOBO-
OB MMeEeTCSI BO3AYIIHBINA MPOMEXYTOK, BOZHUKAIOT JOMOJHUTENbHBIE (hpeHeregckue
nomepu, KOTOpBIe OOYCIOBICHB YaCTUIHBIMU OTPaXKCHUSMU CBETOBOTO IIOTOKAa Ha
TpaHUIle pasjesia BO3IyX-CTEKIIO.

4.2.2.2. O6paTHbIe OTPAXKEHHUA

B sro6oM onTuyeckoM paszbeMe MeEXAY TOPIEBBIMU TTOBEPXHOCTSIMU CpallUBaEMbIX
CBETOBOJIOB 0053aTEJIbHO OCTAIOTCS BO3AYILIHBIE 3a30pbl OOJBIICH WINM MEHBIIENH TOJ-
IIAHBI ¥,/WIN TUTONIAAM, BhI3BAHHBIE HEM30€XXHBIMU MOTPEIIHOCTSIMU U JOITYCKaMM Ha
U3roTOoBJI€HUE. B Takux 00JIACTSIX 32 CYET HAIMYUS IEPEeXolla CTEKJIO-BO3AYyX-CTEKIIO
BO3HUKAIOT (PPEHEIEBCKUE OTPAXKEHUSI, KOTOPBIE MPUBOASAT K IMOSIBJICHUIO OTpaXKeH-
HOTO B OOpaTHOM HAIIpaBJICHUW CBETOBOTO MOTOKA.

IToTok 06paTHOTO OTpaXXEeHUS OKA3bIBAET OTPUIIATEIBHOE BIUSHUE HA BHICOKOCKO-
POCTHBIE JIa3€pHBIE ONTUYECKNE TepeaaTIMKU, TaK Kak, rmomnaaasi o0paTHO B pe30Ha-
TOpP, BBI3BIBAET CUJIBHBIE MCKaXXE€HUS MEePeraBaeMoro curHaiga. B mpuHuMIle pudn-
HOI BOBHMKHOBEHUSI OOPATHBIX OTPAXKEHUN MOXKET SIBUThCS JTI00asi HEOJHOPOJHOCTh
CBETOBOJIa, OHAKO HAUOOJBIINI BKJIaJ BHOCIT ONTUYECKHUE padbeMbl. Ha ocHOBaHUM
3TOTO B MPOIIECCe CO3MaHUS JIMHUN ONTUYECKOU CBSI3U 3HAUYEHUE OOPATHOTO OTpaxe-
HUS JOJZKHO KOHTPOJMPOBATHCS JOCTATOYHO XECTKO. Mepoil BeTWYMHBI OOpaTHBIX
OTpaXXeHUH SIBJIIETCS KOI(PDOUIMEHT 00paTHOTO OTpakeHUsI, KOTOPBII OIpeaeIsieTCst
KaK OTHOIIIEHWE MOITHOCTH OTPaX€HHOTO CBETOBOTO MTOTOKA K MOIITHOCTH TaJaloIIeTo
U, U3-3a CBOCH MaJIOCTH, BhIPAXKaeTCsI OOBIYHO B JIOTapU(MUIECKUX SIMHUIIAX.

B KOHCTPYKLIMM MHOTOMOIOBBIX OITHYECKUX pasbeMoB craHmapTel TIA/EIA-568A
u ISO/IEC 11801 TpeOyloT MpUMEHSITh TaKue peIIeHHs], YTOOBI OHU MMEIH
koadhduireHT obpatHOTO OoTpaxkeHus He xyxe —20 nb, Torma Kaxk st OTHOMOAOBBIX
Pa3beMOB BeJIMYMHA 3TOTO ITapaMeTpa HOJKHA OBITh He XyXe —26 nb. dakTtuuecku
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IIOCJICAHEE 3HAUYCHUE HECOAOCTATOYHO IJIsI MHOI'MX HpHHO}KeHHﬁ, IIO9TOMY pa3pa60TaH
pAd METOOOB ITO €0 CHUXKCHUIO. B 3aBHCHUMOCTH OT IOCTHXMMOTIO K03(1)(1)I/II_II/ICHT3
O6paTHOI‘O OTPAXXCHUA OJHOMOIOOBBIC PA3bEMbI NCJIAT HA KIACCHI:

PC < —30 1B Ultra PC (UPC) < —50 nb
Super PC (SPC) < —40 1B Angled PC (APC) < —60 1B

O0s13aTeIPHBIM YCIIOBUEM MUHHUMM3AIMM OOPATHOTO OTPaXCHWS SIBISICTCS HaJIH-
yue TaK Ha3bIiBaeMoro (pusmuyeckoro KoHrakra (physical contact — PC), mpu Kotopom
CTEKJIO CepIIEBUHBI CBETOBOAA BWJIKA OJHOTO pazbeMa MPUXKATO K CTEKIY CepIIleBH-
HBI Ipyroro (Mo KpaiiHeit Mepe 4acTU4YHO) 6e3 BO3AyILIHOTrO 3a3opa. Hamuuue pusu-
YEeCKOTO KOHTaKTa OCOOEHHO BAaXXHO IJII OJHOMOIOBBIX Pa3beMOB. DTOTO yCIOBUS
TIPAKTUYECKY HEBO3MOXKHO JOOUTHCS B HAKOHEUYHUMKAX C TDIOCKOU (hOpMOIT TOPIIEBOM
TIOBEPXHOCTH, MOMYJSIPHBIX B pazbeMax pa3padoTku no 1985 roma (puc. 98a). as
JTOCTIKEHUS (DM3MYECKOTO KOHTAKTa MPUMEHSIOT eI PST TEXHUYECKUX W TEXHO-
JIOTUYECKUX TPUEMOB, KPAaTKUli TTepeueHb OCHOBHBIX M3 KOTOPBIX BKIIIOUAET B ceOsl:

*  HaXUMHBIE IPYXUHBI, KOTOPBIE IIPU BCTABJICHHBIX B PO3ETKY BIJIKAX MPYKMMA-

0T TOPIBI HAKOHEYHUKOB APYT K IPYTY;

e HAKOHEYHMKU C BBITYKJIBIMU TOPILIEBBIMU TTOBEPXHOCTSIMM (pagnyCc CKPYTJICHUS

10-15 mm) (puc. 980);

¢ CHEUUATbHYIO TEXHOJIOTHUIO OOpPa0OTKM TOPIIEBON MOBEPXHOCTH.

Hawnbonee 3(pGeKTUBHBIM, XOTS W CaAMBIM CJIOXHBIM B TEXHUYECKOM peai3allviy U,
COOTBETCTBEHHO, IOPOTUM CPEICTBOM MUHIUMM3AITIY OOPATHBIX OTPAKCHIIA SIBIISICTCS TTPH-
MEHEHWe HAKOHEYHUKOB CO CKOIIIEHHBIMU TT0/T HEOOJIBIIUM YIJIOM (TIpuMepHO 8°) TopIie-
BBIMU TIOBEPXHOCTSIMU (TaK HasbiBaeMble pre-angled endface-HakoHeunukm) (puc. 98B).

YroMsiHeM Takxe elle OMHO TEXHUIEeCKOe pellleHre, KOTOPOe TOIh30BAIIOCH OOJBIION
TIONY/ISIPHOCTBIO HAa PAaHHUX ATaIlax pa3BUTHSI TEXHUKH BOJIOKOHHO-OIITHYECKOM CBsI3u. OHO
OCHOBAaHO Ha TOM, YTO JUII MUHMMU3AIINKM OOPAaTHBIX OTPaXCHWII B pa3beMbl B 00JIACTh
KOHTAaKTa CBETOBOJIOB 3aKAIbIBAETCSl MPO3payHasi MMMEPCUOHHAS KUIKOCTb, MMOKAa3aTeNlb
MPEJIOMJIEHUSI KOTOPOI BBIOMpAeTCsl OIM3KUM K IMOKa3aTeno MpesomiieHus crekia. [1o-
TIOOHOE PEIIeHNE CYLLIECTBEHHO YCJIOXKHSIET SKCILTyaTallMIO Pa3beMOB U, B CBSI3U C YJTydlle-
HHMEM TeXHOJIOTUU 00pabOTKM HAKOHEYHUKOB, ITPAKTUIECKU BHITECHEHO M3 IIIMPOKOU MH-
JKEHEPHOM MPaKTUKA. TMMEpCUOHHBIN TeJIb TIPUMEHSIETCST TOIBKO B HEKOTOPBIX TUITaX TaK
Ha3bIBaEMbIX MEXaHMUECKMX KOHHEKTOPOB U B MEXaHUYECKHUX CIUIaiicax, TO €CTh B DJIEMEeH-
Tax, TJIe YUCJIO LIMKJIOB CPALIUBAHMS U PA3beAUHEHUSI CBEACHO K MUHUMYMY.

4.2.3. KOHCTPYKTHEHbIE 0COOEHHOCTH ONTHYECKHUX pa3beMoB
B coctaB ontuueckoro pazbeMa BXOOAT CIACAYIOIINE OCHOBHBIC Y3JIbI U ACTAJIM:

. HAKOHEYHUK WIN I[perfI QJICMEHT IJIsd (I)I/IKCEU_[I/II/I BOJIOKOH,

. QJIEMCHT LCHTPUPOBAHUA CPpAIIMBACMBIX BOJIOKOH APYTI' OTHOCUTEILHO ApYyra,

. KOPITYC C 9JICMEHTAMU 3allIUTEI OT IIPOBOPAYMBAHUA 1 HEIIPABUJIBHOT'O ITOAKITIO-

YEeHUS,

° OJIEMEHThI (bl/chaL[I/II/I 3a YIIPOYHAIOIINE ITOKPBITHUSA CBETOBOAOB 1 Ka6en51;

* XBOCTOBUK,;

* 3AIUATHBIA KOJIIAYOK.

B 3aBucuMoctu ot KOHCTPYKTHUBHOI'O MCIIOJTHCHMA OIITHUYCCKOTO pasdbeéMa TC WU
MHBIC KOHCTPYKTUBHBIC 3JICMCHTLI M3 IIPUBEACHHOTIO CIIMCKAa MOTYT OTCYTCTBOBATh.

4.2.3.1. HaKkoHeYHHUKH BUAOK ONTUYECKUX pa3beMoB
OCHOBHOI1 JieTajIblo0 OOJIBIIMHCTBA TUTIOB BUJIOK SIBJISIETCSI OCECUMMETPUYHBINA HaKOHEY-
HUK C LIEHTPAJIbHBIM OTBEPCTHEM, B KOTOPOM (PUKCUPYETCSI KOHEIl BOJIOKOHHOTO CBETO-

186

0000000000000 0000000 0000000000000 00



Boza. st yMeHbIIeHUsI TIOTeph B TOYKE CpaIMBAHUSI TOPELl CBETOBOMA 00S3aTEIbHO
nummdyeTcs U OJUPYETCsl 3allOUIUII0 ¢ TOPIIOM HaKOHeYHUKa. KOHCTpyKIMsi OCHOBHO
MAacChI ONITUYECKUX PAa3beMOB OCHOBAHA HAa MTPUMEHEHUN IIWIMHAPUIECKUX HAKOHEUHUKOB
nuaMmetrpoM 2,5 MM. M3BeCTHBI TakkKe M3esds ¢ HAKOHEYHUKAMM JIPYroro AuameTpa u
OTIMYHOU OT LWIMHAPUIECKoi dopMbl. TopiieBasi TOBEpXHOCTh HAKOHEYHMKA BBITIOJ-
HsIeTcs1 00513aTeNIbHO ¢ (hacKoil. DTO obJieryaeT yCTaHOBKY BWIKHM B po3eTKy. Kpome Toro,
B COOpPAaHHOM COCTOSTHMU pazbeMa MeXTy HAKOHEUYHUKAMU B KPAaeBOM MX YaCTH OCTAeTCsI
CBOOOIHOE MPOCTPAHCTBO, Kyja MOMaJa0T YaCTUIIbl 3arpsSI3HEHUSI, U TOPLIEBBIE TTOBEPX-
HOCTY HaKOHEYHUKOB 3a CYET TOTO MOTYT OBITh BIUIOTHYIO MPWXKATHI IPYT K APYTY.
ITo XOHCTPYKTUBHOMY

VCIIOJIHEHUIO HAKOHCUYHUKU KneeBoi kaHan

CBeToBO[,
JIeJISITCSl Ha MOHOOJIOUHBIE 1
KOMIIO3UTHBIE. MOHO0109- /

HBIe HAKOHEYHUKH (prc. 96) \; \ /

M3roTaBJINBAIOTCA U3 OOHO-

IO MaTr€puaia, B Ka4€CTBC ——=n
KOTOPOTO Ha MPaKTUKE IIPH-

MEHSETCSI KepaMuKa, Me-

TaJll, IDIacTMacCa U MHOT1a

cTek10. MarepuaaoM Kepa- Puc. 96. HakoHeYHUK MOHOOJIOYHOU KOHCTPYKLIMU

MHUYECKNX HAaKOHEYHUKOB
SIBJISIETCSI OKUCh TIOMUHMS WIKM IIMPKOHUSI. OKUCh aIOMUHUS SIBJISIETCST OoJiee nele-
BBIM MaTepHaioM, OMHAKO OKWCh IIMPKOHUS MPEBOCXOIUT €r0 0 MEXaHWYEeCKON CTa-
OWJIBHOCTY M MPOYHOCTHBIM XapakTepucTukaMm. Kepamuieckre HaKOHEUHMKH TTPEBOC-
XOISIT HAKOHEYHUKHU W3 JIPYTUX MATePHAJIOB IO JOJTOBEYHOCTH M CTAOWIIBHOCTHU TIPU
paboTe B IMMPOKOM IWAIla30He Temrieparyp. Elle ogHUM CBOMCTBOM KepaMUIECKHUX
HAKOHEYHUKOB SIBJISIETCSI BO3MOXHOCTh JOCTIDKEHUS B IIpoIlecce IIPOM3BOACTBA OoJee
JKECTKMX OIYCKOB Ha Te€OMETpUUYECKHUE TapaMeTphl, 32 CUET Yero OHU O0eCTIeunBaIOT
MeHbIIMe BHOocuMbIe notepu (1o 0,2...0,3 1b, cMm. Tabm. 62).

Hcronbp3oBaHre TUIACTMACCHI JIJISI M3TOTOBJICHUSI HAKOHEYHUKAa OOOCHOBBIBAETCS
IJIaBHBIM 00pa3oM COOOpakeHUSIMU MUHUMU3ALIMU CTOMMOCTH pazbeMa 3a CUeT HEKO-
TOPOTO YXYIIIEHUS €ro IapaMeTpoB 10 CTaOMILHOCTU U MOTepsSIM. HeKoTophie THIIBI
pPa3beMOB MMEIOT METATMICCKUY HAKOHEYHUK M3 HEpXKaBeIollel CTaM W 0 CBOUM
XapaKTepPUCTUKAM 3aHUMAIOT IIPOMEXYTOTHOE TTOJIOKCHIE MEXIY U3ICTUSIMH C Kepa-
MHUYECKMMU U TJIACTMACCOBBIMU HakKOHeUYHMKaMu. CTeKISIHHbIe HAKOHEUYHUKU TPU-
MEHSIIOTCSI B TeX CJIy4asix, KOria YCTaHOBKY BWJIKM Ha CBETOBOI IPOMU3BOIST KJIEEeM,
OTBEPIEBAIOIIUM IO/ ACHCTBUEM YIbTPA(PUONETOBBIX JIyUeil.

Craamaptel CKC HakIambBaloT Ha ONTUICCKUE pa3beMbl TOCTATOYHO KECTKHE TPe-
6oBaHMS 0OecTIeUeHUsI 3aJJaHHBIX BEJIMIMH ITOTEPh M OOPATHBIX OTPaXKeHMIT Ha IIPOTSI-
KeHun He MeHee 500 IIMKIIOB BKIIIOUEHUSI-OTKIIOUeHUsI. MIcXomsa U3 3TOro, B KOHCT-
PYKIIMSIX BWIOK Pa3beMOB, UCIIOIb3YEMBIX JUISI pealu3aliii ONTUYECKUX MTOICUCTEM, B
TOJABJISIIONIEM OOJIBIIMHCTBE CIIy4yaeB MPUMEHSIOTCSI KepaMUiyecKre HAaKOHEUHUKU.

HakoHeyHUKM cOCTaBHOM, WIM KOMIIO3UTHOM, KOHCTPYKIMU (puc. 97) pacnpocTpaHe-
HBI CYIIIECTBEHHO MeHbIIe. B 310l 00;1acTH M3BECTHBI cieaytonue peleHust. HakoHeuHnk

Puc. 97. HakoHEYHUK KOMIIO3UTHON KOHCTPYKIIUK

187



BwIKKM pazbema tura E-2000 oOpa3oBaH KepaMHUECKOH BTYJIKOW ¢ MEJIBXMOPOBOIl BCTaB-
koit®? . Ananornunas unest ucnosib3oBaHa B paspaboranHbix B CCCP B cepequne 80-x
TOIOB Pa3beMHBIX COeqMHUTENSIX TUma Jlncr-BynaBa, B KOTOPBIX OCHOBOM HAKOHEYHMKA
SIBIISICTCSI CTEKJISTHHBIN KaITWUTLIP, KOTOPHI 3aKJIeeH BO BHEUTHIO IICHTPUPYIOIILYIO MeTaI-
JIMYECKYIO TIB3y. B HEKOTOPBIX BapraHTax paszbeMa Tuiia SMA-906 HaKOHEYHVK BBITTOJ-
HEH METAJUTIYCCKIM, a OfieTasi Ha Hero IIEHTPYPYIOIast TIh3a N3TOTOBJICHA W3 KePAMUKY
U, B OUIMYKE OT YIIOMSIHYTHIX BBIIIE KOHCTPYKIIUI, MMEET HECKOJIbKO MEHBIIYIO [UIUHY.
[IprmMeHeHre HECKOIBKO 00JIee CIIOXKHBIX B IIPAKTUIECKON PeaTN3aliii KOMIIO3UTHBIX KOH-
CTPYKIIIA OOOCHOBBIBAETCS CJIEAYIOIIMMUA COOOPAXKEHUSIMU:
e HaJIMYWE BHEITHETO IMOKPBITUS U3 N3HOCOCTONKOTO MaTepraia IMO3BOJISIET IOy~
YUTH BBICOKYIO JIOJITOBEYHOCTh COCIMHEHMUS B IIPOIIECCe PKCIUTyaTalluu;
e TIPpU HEJOCTATOYHOM YPOBHE TEXHOJIOTMUYECKO 6a3bl (0COOEHHO Ha paHHUX 3Ta-
Iax pa3BUTHUS TEXHUKHU BOJIOKOHHO-ONTUYECKOU CBSI3M) HE YIABaJIOCh HOCTUT-
HYTb BBICOKON TOYHOCTU M3TOTOBJICHUS IIEHTPATBHOTO KaHaja Uit UKcalum
BOJIOKHA B TBEPIOM MaTepuale;
e TIpUMEHEHNE MHOTOCJIOMHOIO HAKOHEYHWKA C OTHOCHUTEIFHO MSTKOM BHYTpEHHE
YaCThIO TTO3BOJIICT TEXHOJIOTMICCKIUMI CPEIICTBAMU OCYIIIECTBUTD JTOTIOTHUTEITLHYIO
IOCTUPOBKY CBETOBOIA M 3a CUET 3TOTO JOOUTHCS CHIDKCHUS BHOCHMBIX ITOTEPb.

) ( JE T G (?

< - A | R

a) 0) B)
Puc. 98. ®opMbl TOPLIEBOI TTOBEPXHOCTH HAKOHEYHUKOB KOHHEKTOPOB:
a) Tiockast; 6) Beimykiast kiaccoB PC, Super PC, Ultra PC; B) ckomennast (Angled PC)

IIpokoMMeHTUpPYEM ITOCIeTHEE TI0-

JloxeHue 6onee moapodbHo. Onepanust

FOCTPOBKY MOXKET BBITTOTHATELCS B TBA

aTamna, MpuieM B CIydyae MHOTOMOJIO-

BBIX Pa3beMOB PEAIU3YETCSI TOJBKO

‘ nepBbiii 13 HuX. Ha mepBoMm a3Tarre
(TTaccuBHasI IOCTUPOBKA) IIOCTIE BBOAA
BOJIOKHA B KaHaJ ellle 10 3aTBepeBa-
HUS KJIesT Ha TOPIIEBYIO 9aCTh MSITKOM
BCTaBKM KOMITO3UTHOTO HAKOHEYHUKA
BOBZ/IEUCTBYIOT KOJIBIIEBBIM IIITAMIIOM C
TPEYrOJbHOU B ceueHuu (popmoil pa-
0ouyero opraHa. 3a cyeT ITaCTUYECKON
nedopmalnuu MaTepuaia BHYTpeHHel
YaCTH OH IUIOTHO OXBATHIBAeT KOHIIE-
BOI yJaCTOK BOJIOKHA, YMEHBIIIAsT OC-
TATOYHBIN SKCIIEHTPUCUTET CEPAIICBU -
HBl IO BEJIMYUHBI JOMYCTUMOTO IPO-
M3BOJCTBEHHBIMU JOoTyCcKaMu

Menbxmopoas
BCTaBka

06J1acTh BO3AENCTBNS

wTamMmna

Puc. 99. Cxema maccMBHOMN I0CTUPOBKU
HAaKOHEYHUKA OMTHYECKOTO pazbemMa

SKCLEHTPUCUTETA CEPALIEBUHBI U 000-
JIOYKW BOJIOKHA, TO €CTh IO 2 MKM
(puc. 99). Ha BropoM sTane, KOTOpbIi

30 Y3-3a xapakTepHOii (HOPMBI TOPLIEBOI YACTH TAKOTO HAKOHEUHKMKA, 00Pa30BaHHOM BHICTYIIAIO-
LIEH YacThI0O BHYTPEHHEN TMJIB3bl M UMEIOLIEH BUJ HAIUIBIBA, B HEMELKOSI3BIYHON TEXHUYEC-
KO JIUTepaType ero MHOTAA Ha3blBaloT rpUOKOBBIM HakoHeuHUKOM (Pilzferrule).
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peanu3yeTcs Mocjie 3aTBepAeBaHus Kiiess 1 00pabOTKM HAKOHEYHUKA, IIITAMIT UMEeT BUJT
CeKTOpa ¢ ymIioM packpeiBa 120°, mpudyeM ero IpeaBapuUTeIbHO OPUEHTUPYIOT TaKUM
00pa3oM, YTOOBI CBECTH K MUHUMYMY BEJIMIMHY OCTaTOYHOTO OTKJIOHEHMS OCEl BOJIOK-
Ha 1 HakoHeuHuKa (puc. 100). IIpu TumoBoi BeIMunHEe 3KCIEHTPUCUTETa 000JI0UYKa-
cepIIeBMHA COBPEMEHHBIX CBETOBOAOB 0,8 MKM ITOCIIE BHITIOJTHEHMS TIPOIIEAYPHI aKTHUB-
HOM I0OCTUPOBKY TapaHTUPYETCST BEIMUMHA SKCIIEHTPUCUTETA CEepIIeBIHA-HAKOHEUHUK
He 60see 0,5 MKM, 4TO COOTBEeTCTBYeT cpeqHuM moTepsim 0,12 nb [56].

4.2.3.2. AneMEeHTbl 3aluUTbl HAKOHEYHUKOB OT NPOBOpaYuBaHUuA
U HENMPABUALHOIO NOAKAIOUEHHUSA BUAOK
OmHUM U3 HEOOXOIMMBIX YCIIOBHI IT10- I0cTUpyloWMiA
JIy4€HMSI MaJIOr0 YpOBHSI MOTEepPb U 00- BeICTYN
paTHBIX OTpaXX€eHUN U CTAOMIIBHOCTHU
3TUX [apaMETPOB Ha IIPOTSKEHUU BCE-
TO CpOKa CIYXObl KaOeJIbHOU CUCTEMBI
SIBJISIETCSl Hajau4due (U3NIECKOro KOH-
TaKTa CpalliBaeMbIX CBeTOBOAOB. Ilpm
TaKOM KOHTAaKT€ BOJIOKHA B MOMEHT IO~
KIIIOUEHUSI U OTKIIIOYEHUS] MEXaHUYEC- Pu—
KU B3aMOJIEVCTBYIOT IPYT C IPYTOM, YTO Zro,
TMPUBOJIUT K TTOBPEXICHUSIM WX TOPIIE-
BBIX IOBEPXHOCTEN U K YXYIIICHUIO TTa-
pametpoB. Puck moBpexaeHuss Hanbo-
Jiee CWJIBHO BO3PACTAET, ECIIU BO BPEMSI
YCTaHOBKU WJIM OTKJIIOYEHUS paszbeMa
BOJIOKHA MPOBOPAUYUBAIOTCS IPYT OTHO-
cUTeNbHO apyra. JJIsi TIpenoTBpaIieHus
TaKAX MOBPEXICHUN B KOHCTPYKIIMSIX
COBPEMEHHBIX Pa3beMOB 0053aTEITHLHO
MIPEIYCMAaTPUBAIOTCS AJIEMEHTBI 3alLUThI
OT TIpoBOpaunBaHusl. PenieHne 3Toii 3a-
Jla41 Ha TIPAKTUKE MOXET OBITh JOCTUT-
HYTO CIIE/YIOIMMHU CIIOCObaMU: Puc. 100. CxeMa aKTMBHOI I0CTUPOBKU
. HpI/IMCHeHI/ICM B KOHCprKHI/II/I HaKOHC€YHUKA ONITUYCCKOIO pa3beMa
BWIKM pa3beMa HAIPABJISIIOLIETO
BBICTyTIa, BBOOMMOTO MIPY YCTAHOBKE B I1a3 WJIM B BEIEMKY Ha KOPILyCE PO3ETKHU;
* WCHOJb30BaHWE MPUHIMIA JUHEWHOIO BKJIIOYEHUS B PO3ETKY BWJIKU C HAKO-
HEYHUKOM IMJIMHAPUYECKON (HOPMBI;
*  HCHOJb30BaHNE HAKOHEYHHUKOB ¢ (POPMOIL, OTIIMUYHON OT HUIMHIPUIECKON WK
KOHUYECKOU, MOAKIIIOYAEMBIX TOJIBKO JIMHEHHBIM JBUKECHUEM.

PenreHust mepBoit TpyINIbl XapakTepHBI IJISI OAMHOYHBIX BWJIOK, KpEIUIEHUE KOTO-
PBIX K PO3ETKE BBIMOIHSI-
eTcsl OOBIYHOM Miu Oaiio-
HETHO Traifkoii (pa3beMbl
tuna ST, FC, SMA u npy-
rue, MOAPOOHO PaccMOT-
peHHble nainee). OcTajb-

a) 0) HBIE JBA PELICHMUSI IIUPO-
Puc. 101. OcHOBHBIE pa3HOBUIHOCTHU 3JIEMEHTOB 3aIIIUTHI KO WCIOJNB3YIOTCS B
HAKOHEYHUKOB OT IIPOBOPAYNBAHUSL: COBDEMCHHEIX KOHCTDVK
a) Ha OCHOBE paJMaJIbHOIO BHICTYIIA U IIPOPE3H; P Py
0) Ha OCHOBE OCEBOTO KJIIOUEBOTO BBICTYIIA U BHIEMKU ouAX pa3beMOB.

QO6nacTb BO3AeNCTBYA
wramna

3KcueHTpucuTeT
BOJIOKHA

Ochb cepaUEeBUHbI
BONOKHa

OcCh HakoHeYHUKa
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MeponpusdTusi 0 3alliUTe OT HEMPaBWIBHOTO MOAKIIOUEHMS NEJSITCS Ha TACCUB-
Hble U aKTUBHBIE, JJISI KOTOPBIX UCIOJb3YIOTCS Pa3IMuHbIe TEXHUUECKUE CPENCTBA.

W3BecTHBI nBa BUJA MAaCCUBHBIX MepompusTuit. IlepBeiit U3 HUX MoOApasyMeBaeT
MMpUMeHEHNe Pa3IMIHBIX IBETOBBIX MAPKUPYIOIINX 2JIEMEHTOB U HAAINCEH, KOTOPHIE
00ecTIeunBaIOT BU3YaTbHBIN KOHTPOJIb MPAaBWIBHOCTY TTOAKIIoUYeHus. [1o BTopomy crio-
Cco0y MOPTHI Pa3IUIHOTO Ha3HAUeHUs (HAIIpUMep, Pa3sHBIX (PYHKIIMOHAIBHBIX CEKIIMI
WY TIOICUCTEM) PEaM3yIOTCS Ha OCHOBE Pa3beMOB PA3IMYHBIX TUIIOB.

AKTUBHBIE MEPOIPUSITUSI OCHOBAaHBI Ha MCIOJb30BAHUU DPA3TUYHBIX 3JIEMEHTOB
MEXaHWYEeCKOU OJIOKMPOBKH, KOTOPBIE MPEMSITCTBYIOT HEMPABWIBHOMY MOAKIIOUEHUIO
BWIKHM K po3eTKe. B 3Toif 061acTi U3BECTHBI CIEAYIONINE PEIICHUS:

e KOpIlyca BWJIOK HECUMMETPUYHON (HOPMBI;

e HampaBSIOLIME BBHICTYIIB HA BUJIKAX C JUHEWHBIM MOIKIIOUEHUEM K PO3ETKE;

e  PA3IMYHOTO pOjAa BCTaBKU M PaMKH, B TOM YMCJIE TTOABUXKHEBIE, OJeBaeMble KakK

Ha BWIKY, TaK 1 Ha PO3ETKY.

B HeKOTOpHIX CiIydasiX COYeTaloT aKTUBHBIE U ITACCUBHBIE MepoIpusTus. Tak, Ha-
npumep, OJOKUPYIOIME PAMKU aalITEPOB MOTYT BBITIOJIHSITHCSI U3 IIACTMACChl pa3-
JINIHBIX I[BETOB.

4.2.3.3. AneMeHTbl M cnocobbl KpenneHUa K Kabenro

Bunku onTuueckKux pazbeMOB OOBIYHO YCTAHABIMBAIOTCS HAa Kabeiau ISl IIHYpPOB C
3alIUTHBIM IIUIAHTOM BHEIIHUM AuameTpoMm 2,5-3,0 mMm. B ciyyae MOHTaxa BUJIKM Ha
BoJIOKHE B OydepHOM nokpbiTuu 0,9 MM Ha HEro oleBaeTcs TPyOUaTHI NTEPEXOTHUK C
BHEIIHUM guameTpoM 2,5-3,0 MM, obecrieunBarouii cobaoeHrue 3aJaHHOTO paany-
ca u3ruba cBeTOBOAA B TOYKE BXoda. B HEKOTOPBIX KOHCTPYKUMSIX (PYHKIIMU 3TOTO
TEePEeXOAHUKA BBIMOJIHSIET PE3UHOBBII XBOCTOBUK. [Ipu OTCYTCTBUU B KOMIUIEKTE BUJI-
KU TaKOTO MEPEXOJHMKA €ro 3aMEHSIIOT KOPOTKUM OTPE3KOM 3alllUTHOTO IIJIaHTa Ka-
0eJs ISl IHYPOB.

Jnsa yBequdeHUs] IKCIUTyaTallMOHHOM HaJIeXHOCTW BWIKM TP €€ YCTaHOBKE Ha
KabeJsb IS IIIHYPOB CO IIUTAHTOM JUaMeTpoM 2...3 MM B KOHCTPYKIIUIO BUJIOK MHOTHX
COBPEMEHHBIX Pa3beMOB BBEICHA BTYJIKA JUIMHOH 3...5 MM ¢ YIOpPHBIM (iaHIeM, KO-
TOpasi B IIpoIlecce MOHTaXa ojieBaeTcs Ha OydepHyto 00010uKky 0,9 MM cBeTOBOAA U
BIBUTAETCSI «BHATSIT» TON LUIAaHT. Hanmuyue 5TON BTYJIKM 0OecHeurBaeT CBOOOIHOE
TepeMeIleHre CBETOBOJAa OTHOCUTENIBHO BHEIIHEro 3alllMTHOTO IIJIaHTa B IIpollecce
cOOpPKM U MCTOJBb30BaHUS pazbeMa.

Bunku MHOTHX pa3beMOB pacCUMTAaHbl HA YCTAHOBKY TOJBKO Ha OMPeIeIeHHbIN TUII
BOJIOKHA (Hampumep, B 0ydpepHom nokpeituu 0,9 mm). Mmerorcs Takxke 6osee T10po-
TMe yHUBEpCaJIbHBbIE KOHCTPYKIIMHU, B KOTOPBIX TpU COOpKE B KaXIOM KOHKPETHOM
cllyyae MCIIOIb3YIOT TOJBKO YacTh AeTajei.

IIpu HakIIeiiKe BWIKM Ha CBETOBOJ, B TOKPHITUU 0,25 MM peKOMEHIyeTCsI BOCCTaHO-
BUTH BTOPUYHOE 3aIIUTHOE TTOKPHITHE ¢ BHEITHUM nuameTpoM 900 Mxm. Ha mpakTuke
MPUMEHSIETCS PsIT CITOCOOOB pellleHusT 9TOU 3amauu. Tak, Hampumep, Tpyoka (Kemo-
puK) ¢ BHeIIHUM quametpoM 0,9 mm u3 Habopa D-181755, koTopslii BeimyckaeT Lucent
Technologies, obecrieynBaeT HaIEXKHYIO 3aIUTY BOJIOKHA OT BHEIITHUX MEXaHUYECKMX
Bo3fercTBUA. [IJ1st perieHus 3To ke 3amaun pupma Mohawk BeITTycKaeT Tak Ha3bIBa-
emblii Field Breakout Kit. BTo ycTpoiicTBO IIpeAcTaBiIsieT OO0 METAUIMIECKYIO TPYOKY
¢ mectbio (M90272) wnm aBeHaauatbio (M90273) kembpukamu auamerpom 0,9 M,
KOTOpasi yCTaHaBAWBAETCS Ha MOMYJb KaOessl BHEIIHENH MPOKJIAIK/ C TTOMOIIbIO 00-
xuMHOro nHcTpymeHTa. KomrurekTst cepun 91.B0610-91.B0640 dupmer Mod-Tap co-
CTOSIT U3 OCHOBaHUS, KPHILIKA U TEPMUHUPYIOIIETO 3jeMeHTa (terminal assembly) u
paccuuTtansl Ha 4, 6, 8 1 12 BOJOKOH. BBITOTHO OTIMYAIOTCS OT OMMCAHHBIX BBIIIE
ycrpoiicTtB hbupmbl Mohawk HamuyueM 1IBETOBOI KOAMPOBKU KEMOPUKOB C BHEIIIHUM
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nramerpoM 900 MKM M BO3MOXHOCTBIO (hUKcCallMU KOpIlyca Ha TpyOKe Momyis 0e3
WCITOJIb30BaHUSI KPUMITUPYIOIIET0 MHCTPYMEHTA, OMHAKO YCTYITaloT UM 110 Maccoraba-
PUTHBIM ITOKA3aTeJIsIM.

B HeKoTOpBIX KOHCTPYKIIMSIX BUJIOK KJIEeBBIX pazbeMoB ¢upMbl AMP nipenycMoTpeHa
TIepexoIHasl TUTaCTMacCoBast BTYJIKA, KOTopast TIpu cOOpKe (UKCUPYETCsS] KPUMITUPYIOIIEi
TWIB30M 1 0bOecrieurBaeT HaJleXHbII BBOJ BOJIOKHA B OydepHOM mokpsitiu 0,25 MM.

B mporiecce yctaHOBKM BWIKM Ha Kabesdb Ul IIHYpOB HEOOXOAMMO OOeclieueHne
BBICOKOM MEXaHWYECKOU TTPOYHOCTH KpeIieHus. BeIoop criocoba KperuieHns BO MHOTOM
OIpEAETSIET KOHCTPYKIIMIO XBOCTOBOM YacTU BWIKU pa3beMa. B 9Toil 061acT M3BECTHBI
cJieytolrie OCHOBHbIE pereHust (puc. 102):

=)

a) 0) B) r)
Puc. 102. BapuaHTbl MCIIOJIHEHUST XBOCTOBUKOB BUJIOK Pa3beMOB
JUTST KPEeTUIEHUST K 3alIUTHBIM MTOKPBITUSIM KabeJist ISl IIHYPOB

YV BUJIOK TIEpBOIi TPYIIIBI MPEIyCMOTPEH MUPOKUI KOHYCOOOPA3HbI MeTajIndec-
KWl XBOCTOBUK, KOTOPBIN B MpOIECCe COOPKU CXXUMAETCSI KPUMITUPYIOIIUM WHCTPY-
MEHTOM, a (pukcauusi 0ypepHbIX TOKPHITUI U IIUIAHTa Ka0eJIsi OCYIIECTBIISIETCST KIIEEM
U CWION TpeHUs1 06xaTtoro xsoctoBuka (puc. 102a). OCHOBHBIM JOCTOMHCTBOM JIaH-
HOU KOHCTPYKIIMU SIBJISIETCSI TIPOCTOTa COOPKHU, OCOOCHHO ISl HAYMHAIOIINX, ¥ BO3-
MOHOCTb TPEJeJbHOTO YMEHBIIIEHUS] TabapuTOB, TJIABHBIM HEJOCTATKOM — MaJiast
MPOYHOCTH K BBIPBIBAIOIIIUM OCEBBIM MEXaHMYECKUM BO3JEHCTBUSIM, 00yCIOBICHHAS
CIoco00M KperieHUsI K 0y(pepHbIM NOKPBITUSIM.

Bropoii, Gosiee paclipoCTpaHEHHBINI BAPUAHT OCHOBAaH HA MCIOJIb30BAHUU XBOCTO-
BUKA [IWINHIPUIECKON (POPMBI OTHOCUTEIHHO MAJIOTO AUAMETPAa U OOXKMUMHON TUIb3bI
(puc. 1026). B mporiecce yCTaHOBKU BUJIKU YIIPOYHSIONIME KEeBJIapOBble HUTU KaOess
JUTSL IIIHYPOB YKJIAIBIBAIOTCSI Ha MMOBEPXHOCTh XBOCTOBHMKA, MOC]E YEro Ha HEro Haji-
BUTAETCS U O0XMUMAaeTCsl MeTaTnYecKasl TWib3a. B Takoil KOHCTPYKIIMY MPU BO3MEH-
CTBMU BBIPBIBAIOIIETO YCUJIUS Cpa3y ke HAUMHAIOT paboTaTh YIIPOUYHSIONINE HUTH, YTO
PE3KO CHUXKAET BEPOSITHOCTL Pa3pylleHUsT COeAUHEeHUs. I MOIMOTHUTEILHOTO YBe-
JIMYEHUST MEXaHUIECKON TTPOYHOCTH COCTUHUTEIBHBIX IITHYPOB B BWJIKAX HEKOTOPBIX
Pa3beMOB MCITOJIB3YIOTCS XBOCTOBUKU C PEOPUCTON WIIM HAKaTaHHOUW MOBEPXHOCTHIO,
yIIy4dniaronein HaaexXHoCTh (PUKcalluy KeBIapOBBIX HUTEH, U MpeaycMaTpuBaeTcst 00-
KM TUJb3bl HE TOJBKO Ha XBOCTOBMK, HO M Ha BHENIHIOI 000JOYKY KaOess IJis
mHYypoB (puc. 1028). [IpouHocTh uKcauy 060JI0YKM Kabesist ISl IITHYPOB BO3pacTa-
€T, eClI Ha KOHIIE XBOCTOBHKA IPEAYCMATPUBACTCS IIMIUHIPUICCKIUI BBICTYIT MaJIOTO
IuraMeTpa, BBOAUMBINA MO 3alIMTHBIN 1utaHT (puc. 102r).

CireyeT OTMETUTD, YTO CYIIECTBYIOT HEKOTOPBIE TUITHI IPYIIIOBEIX Pa3beMOB, B KO-
TOPBIX MEXaHUUYEeCKasi IPOYHOCTh KPETUIEHUST BWIKU OOECIIeYNBAETCSI TOJIBKO 3a CUET
KpeIUieHUsI K BHEIIHUM 3alllUTHBIM IUTAHTaM KaOeJist ISl IHYpoB. Takoe KperuieHue
CO3JIaeTCsI C TTOMONIBIO KaK KPUMITUPYIOIIETO KOJIbIIA, TAK U 3a3KMMa I[TaHTOBOTO TUIIA.

4.2.3.4. XBOCTOBHKM BUAOK

3amaHHBIN paguyc U3rnba BOJIOKHA B MECTe BXO/a B BUJIKY pa3beMa 3a/1aeT XBOCTOBUK
IUTMHOM OKOJIO 3-5 CM, JUISI U3TOTOBJIEHUSI KOTOPOTO MCIIOJIb3yeTCsl Pe3MHA WJIU MSIT-
KM TIOJIMMEPHBIN MaTeprall. YBeJIMYeHNEe TMOKOCTH 3TOTO 3JIeMEHTa B COBPEMEHHBIX
KOHCTPYKIMSIX YacTO JOCTUTAETCS CUCTEMOM Ipope3eil ¢ MepIeHAUKYISIPHONU ApYyT
OTHOCUTEJILHO JIpyra OpMeHTaIeil. B XBOCTOBMK BWJIOK pa3beMOB cepuu 943 Komria-
HUU Amphenol IOIOJIHUTEILHO BBeIeHA CIlellMajbHAas BCTaBKa, O0OeCIIeYMBAarOLIast
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noBopoT Kabess Ha 90° ¢ 3amaHHBIM paguycoM. ITocmeaHee CBOMCTBO SIBIISIETCS TTOJIE3-
HBIM MPH MOIKJIIOYEHUU K IOPTaM OINTHYECKUX ITOJIOK M HEKOTOPHIX KOHCTPYKIIMIA
HACTeHHBIX MY(PT ¢ 3allUTHON IITOPKOIA.

Enle onHuM Ha3HaYeHHEM XBOCTOBMKA SIBJISETCS LIBETOBAs KOOMPOBKA BIIIOK. JlaHHOE
pellcHIe YacTO IIPUMEHSIETCS B TEX CIydasiX, KOraa KOHCTPYKIIUS pa3beMa He IIpeaycMar-
puBaeT (GOPMHUPOBAHUS TYIUIEKCHOM BWIKW. B 9TOI CHUTyaIlMy 3aKa3bIBAalOTCSI OTAEIBHO
XBOCTOBUKU WX HETIOCPEIACTBEHHO BIJIKM C XBOCTOBMKOM Pa3JIMYHBIX IIBETOB.

4.2.3.5. Po3eTKkn onTHYECKUX pa3b B

PoseTku onTuueckrx pa3zbeMOB YCTAHABIUBAIOTCS B JIMIIEBOU MaHea W MH(MOPMalMOH-
HOIl PO3€TKM, HACTEHHOU MY(DTBl WM pacIpeneauTesIbHON MoJKU. KOHCTPYKTUBHO
pO3eTKa COCTOUT M3 KOpITyca M BHYTPEHHETO IIeHTpaTopa. B GpyHKIMM mociaeaHero BXo-
IUT BhIpaBHUBaHWE HAKOHEYHWKOB BUJIOK, BCTABJICHHBIX B PO3ETKY, APYT OTHOCUTEIb-
Ho npyra. I3BecTeH psii KOHCTPYKTUBHBIX PAa3HOBUIHOCTEM 3TOro 3/1eMeHTa. Yaile Bcero
LIEHTPATOP WM3TOTABIMBAETCS B BUIE PA3pe3HON TWJIb3bl, BBIIIOJHEHHON M3 KepaMUKU
unu dpochopucToit GpOH3BI U BCTABISIEMOU B KOPITYC PO3ETKU XKECTKO WIU 110 TUIaBaio-
e cxeMe. B poseTkax pazpeMoB 0€3 LEHTPUPYIOIIETO0 HAKOHEYHUKA TakKXKe MPUCYT-
cTByeT neHTparop. OH, OTHAKO, peau3yeTcs 6e3 TpUMEHEHUS IIEHTPUPYIOIIEH TYIIb3BI.
Hcnonp3yeMble B TAKMX KOHCTPYKIIUSIX PEIIEHUS] pacCCMOTPEHBI B maparpade 4.2.6.4.

Ha xoprmyce po3eTku IperycMaTpuBaIOTCSI SJIEMEHTHl KPeTUIEeHUST Ha TaHeIu KOM-
MYTallMOHHO-PACIIPENETUTEIBHOTO YCTPOHCTBA (pe3bba Mox raiiky, dbiaaHer] KBaaparT-
HOI1, NPSIMOYTOJIbHOM, pOMOOBUAHON MU KPYIJIOH (POPMBI ¢ ABYMSI-YETBIPbMSI OTBEP-
CTUSIMU MOJ BUHTHI M2, 3alenka, IpuyeM UCIOJIb30BaHUE ISl (PUKCAIUM 3allEIKU
XapaKTePHO IJISI PO3ETOK C KOPIYCOM U3 TIJIACTMACChI) M NETaIH IJIs1 (PUKCAIIMU BUJIKU
B paboueM moJjioxXeHun (pe3bba, BHICTYIBI OalfoHeTHOTO (puKcaTopa, dJIeMEHTHI B3au-
MOJEHCTBUS C 3allle]KOi). B HEKOTOPBIX MOJENSIX MaJbIX HACTEHHBIX MydT C TIJIacT-
MAacCOBBIM KOPITYCOM yCTaHOBKa po3eToK SC BBITIONHSETCS 3a CUeT HaJW4yusl masa,
KyJla BBOIUTCS €€ TIacTMaccoBBIi (aHen. MHorma nyist paciiuperHus: GyHKIIMOHAIb-
HBIX BO3MOXHOCTEH IIPaKTUKYeTCsS IPUMEHEHUE OMHOBPEMEHHO ABYX PA3IMIHBIX BJIe-
MEHTOB (UKCAIIMU, HATTPUMED 3alle]Ku U (PIaHIla ¢ OTBEPCTUSIMU.

Po3eTku BBITTyCcKalOTCSI B MHOTOMOIOBOM M OJJHOMOJIOBOM UCITOJTHEHUSIX U OTINYA-
I0TCS IPYT OT JIpyra IJIaBHBIM 00pa3oM MaTepuaioM Kopiryca (MeTaul Wiu TulacTMac-
ca) u 1eHTparopa (OpoH3a WU KepaMuKa).

Po3eTK1 ONTUYEeCKUX pa3beMOB, BUJIKM KOTOPHIX CHAOXKEHBI HAITPABJISIONIM BBICTY-
TIOM JUTSI 3aIlMTHI OT IIPOBOPAYMBAHUS HAKOHEYHUKOB BUJIOK B MOMEHT ITOIKJTFOUCHMS,
COIJIaCHO JEMCTBYIOIIMM CTaHAAPTaM JTOJKHBI MOHTHUPOBATLCSI TAKUM 00pPa30M, UTOOBI
HaMpaBJSIONINE T1a3bl ISl JAHHOTO BBICTYIIA OBUIM OPUEHTUPOBAHBI B OJHY CTOPOHY.

11 0603HaYEHMST OMTHOMOIOBOTO ¥ MHOTOMOJIOBOTO BAPMAHTOB B PO3ETKAX C IIACTMAC-
COBBIM KOPITycOM, B yacTHOCTH SC, MCIOIB3yeTCs IIBETOBAs KOMUPOBKA, TIPU 3TOM OIHO-
MOJIOBasi 1 MHOTOMOJIOBAsI PO3E€TKU C METAUIMUECKUM KopiycoM (Hampumep, ST) B 60Jib-
IIMHCTBE CIyJaeB OTIMYAIOTCS IPYT OT IPYyra TOJBKO MApKUPYIOIIMMUI HAIIMCSIMU Ha yITa-
KOBKE U IIBETOM 3alI[UTHOTO KoJmauka. Harbosee M3BeCTHBIM B Hallleli CTpaHe NCKITIOYEHUEM
u3 3TOrO TpaBwia sistiioTcst ST-posetku npousBozacTBa Lucent Technologies. Ha xopryce
9TUX U3IEIUIA METOJOM IITaMITOBKU (opMUpYeTCsl PUPMEHHBII JIOTOTUI 1 ab0peBuaTypa
SM u MM 17151 MHOTOMOIOBOT'O ¥ OTHOMOJOBOTO BapMAaHTOB COOTBETCTBEHHO.

4.2.3.6. 3aluUTHbIE KOANAYKH H KPbIWKH

3anuTHRIe KOJIIIAYKW SIBIISIIOTCS IPAKTUYECKU O00S3aTeIbHBIM 3JIEMEHTOM BWJIOK U
PO3ETOK OCHOBHBIX TUIIOB OINTUYECKUX pasdbeMOB. OHM HUCIOJB3YIOTCS ST 3alllUThI
HAKOHEYHUKOB WM TOPIIEBBIX IMOBEPXHOCTEN BUJIOK U THE3AOBOM YACTU PO3ETOK OT
TMonagaHus MbUIK U TPSI3W B HEpabo4YeM COCTOSTHUM.
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3alUTHBIA KOJIIAYOK BWJIKM MOXET BBHITTOJHSITECS B ABYX OCHOBHBIX BapHMaHTaxX U
3aKpBIBaTh KaK BCIO MEPENHIO YacTh KOPITyca BUJIKU, TaK U TOJIBKO €Tr0 IEHTPUPYIO-
1Al HaKOHEYHUK. BTOpoe pellleHue OTHOCUTENBHO Yallle BCTPEYaeTCsl B ClIydyae BU-
JIOK, HAKOHEYHUK KOTOPOU CWJIBHO BBICTYIIaeT M3 kKopiyca (Hanpumep, ST u DIN).
Konmayok BMIKE SIBIISIETCST OTOEIBHON AeTalbio, B pa3bemax Tuna MIC oH cHaGXaeT-
csl TEMJISIKOM ¥ TIpU TIOAKJIIOUEHHON BUJIKE BMCHUT Ha Kabeye IIHypa. B HeKOTOpBIX
THIAX BWJIOK Pa3beMOB KOHKPETHBIX MPOU3BOAUTEINICH MPUMEHSIOTCS KOJIIAYKU, KO-
TOpBIE 3aKPHIBAIOT KaK TOPIEBYIO YaCTh BWJIKM, TAK M HAKOHEYHHKU CBETOBOOB.

IIpy M3rOTOBJIEHUM KOJITAYKOB BWJIOK MPUMEHSIIOTCS PEe3MHA WUIM ITOJIMMEPHBII
Marepuai. THOTAa KOJNMAYKKM OKPAIIMBAIOTCS B PA3IMYHBIC IIBETA W MCIIOIb3YIOTCS
Kak 3JIEMEHT 1[BETOBOI KOIUPOBKHU PA3IMYHBIX TUIIOB M3Aeanii. O01mM TpeboBaHUEM
K MaTepuay KoJjIadyka sIBJISIeTCS €r0 TOCTaTOYHO BBICOKAS KECTKOCTb, TaK KaK B IIPO-
TUBHOM CJIy4ae M3-3a CXJIONbIBAHUSI B MOMEHT Ch€Ma C BWIKM Ha TOPLEBYIO YacTb
HAaKOHEYHUKA TMOMAaAaeT TOCTATOYHO OOJBIIOE KOJIUYECTBO MbUIEBBIX YACTHII.

Psi coBpeMeHHBIX KOHCTPYKIIHIA pa3beMa UMEET 3alllUTHBIE KPHIIIKN, KOTOPHIE SIB-
JITIOTCSI MHTErpaIbHONM COCTaBHOM YacThbl0O KOHCTPYKIIMU KaK BWJIKHU, TaK U PO3ETKU
U [IeJaI0T HEHYXKHBIM IMPUMEHEeHUE 3alIUTHOTO KoJmadyka. B pazbeMax 6e3 eHTpupy-
Jolllero HaKOHeYHnKa (cM. maparpad 4.2.6.4) 3TOT 3JeMEHT SIBISIETCS 00I3aTEIbHBIM.

Kosmadok po3eTOK BBHIIOJNHSET aHAJOTUIHBIE (DYHKIIUH, ITPUIeM MHOTOMOIOBBIC
PO3eTKU OOBIYHO UMEIOT 3aLIUTHBIE KOJIMAYKU YEPHOTO WIM KPACHOTO LIBETA, & OJHO-
MOJOBBIE — XeJNTOro. B po3etkax cepun 954 xommnanuu Amphenol BMeCTo KoJrmayka
MPUMEHSIETCS] TIOANPYKMHEHHAsT BHELTHSST KPBIIIKA, TOTIA KaK B PO3eTKaX pazbeMOB
E-2000 ¢upmbr Diamond ucnosns3oBaHa BHYTpeHHsIsT Kpbiiika. B po3etkax SC kKoM-
maHuun Alcoa Fujikura 3amuTHasi KpblllIKa BBITIOJHEHA B BUJE BHEIIHETO ajarrtepa,
olieBaeMOro Ha Kopmyc. Hamwawe KpBIIIKWA, aBTOMATHYECKU 3aKpHIBAIOIIEICS TIpU
BBIHYTOU BWJIKE, OCOOCHHO BaXXHO B CJIydae MCITOJIb30BAHUS B ONMTHYECKUX Tepemar-
YHUKaxX CeTeBOM ammapaTyphbl MOIIHBIX JUIMHHOBOJHOBBIX JIa3epHBIX M3TyJaTelleid, Tak
KakK OHa 3aluIIAaeT IJ1a3za o0CIyKMBAIOIIEro IepcoHaa.

Pe3nHOBBIMU KOJIITAaUKaMM 3aKPHIBAIOTCSI TAKXKe PO3ETKU ONTUUECKUX MHTEpGhEicoB
ceteBoro obopynoBanust. Pupma Hewlett- Packard ucrnosb3yer it 3TOro B CBOUX TPAHCH-
Bepax 0oJiee HaJieXKHbIE TIJIACTMACCOBbIE BCTaBKU ¢ (hUKCATOpaMu 3a BBHICTYIIBI OaliOHET-
Horo coeamHuTeNrs. B SC-po3eTkax (QYHKIIUM IBUIE3AIIATHOTO 3JIEMEHTA BBHITIOJTHSET
pEe3MHOBAs WY TUTACTMACCOBAasl BCTaBKa, MHOTIA CHaOkaeMasl INTHIPHKOBBIM BBICTYIIOM
JUTST OOJIETYeHUsI YCTaHOBKY M yaayieHus. 3ammra po3eTok FC ocymiecTBisieTcs TuIacT-
MacCOBBIM WJIN METAJUIMYECKUM KOJIMAYKOM C pe3b00ii, HABUHYMBAEMBIM Ha PO3ETKY.

4.2.4. OcHOBHbIE THUNbI ONTHYECKUX pa3bemoB CKC

4.2.4.1. Pasvembl TUNa SC

Pazwem SC (ot aHri. subscriber connector — aOOHEHTCKU pa3beM, MHOTIA UCIIOTb-
3yercs HeoduLMaabHas pacimgpoBKa 3Toro cokpaieHus: Stick-and-Click — BcTaBb
u 3amenkHu) (puc. 103) Ob11 pa3dpaboTaH STMOHCKOU TeIeKOMMYHUKAIIMOHHOUW KOp-
nopauueit NTT mis ucrosb3oBaHUSI B aDOHEHTCKUX YCTPOMCTBAaX pa3IMIHOTO Ha-
3HaYeHus. B Hacrosimee BpeMsi HOPMHPOBAH MEXIyHapoaHbIM cTaHmaptoMm IEC-
874-13. OH omnpeneseH OeiCTBYIONIM-
MU pedaKIMsIMU CTaHIApTOB Kak
OCHOBHOM TUII pazbeMa ST IMpuMe-
"HeHuss B CKC. MoxeT OBITh BBIIIOJ-
HEH B OIMHApPHOM U JBOWHOM (IyII-
JIeKCHOM) BapuaHTax. OCHOBHasI uies,
3aJI0XeHHas B €70 KOHCTPYKIUIO, CO- Puc. 103. Busika passema SC
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CTOUT B CO3laHUU YCTPOMCTBA C TJIACTMACCOBBIM KOPITYCOM, XOPOIIIO 3aIUIIAIOIINM
HAaKOHEYHUK U 00ecTeYMBAIOIIUM IJIaBHOE MOAKIIOYEHUE U OTKIIOUEHUE JTUHEMN-
HBIM JIBIKCHUEM.

Ilomasmstioniee OOMBIIMHCTBO BIUJIOK pa3beMoB SC cHaOXaeTcsl HaKOHEUYHUKAMU U3
KepaMUKH, UMEIOTCS TaKXe eIMHWYHBIE 00pasIlbl 3TUX M3IENNil ¢ HaKOHEYHUKAMU,
WM3rOTaBIMBaEMbIMU U3 HepkaBetoleil cta. HakoneuHnuk pazpema SC yTOIIEH B KOPITYC
BWIKU, YTO MPEAOXPAHSET ero OT 3arpsi3HeHuil. JInHeitHoe NBMKeHre TIPU MOAKITIoUe-
HUU ¥ OTKJIIOYEHUM JIeJIaeT 3TOT pa3beM OCOOEHHO yAOOHBIM ISl IpUMEHEeHUs B 19-
JIIOMMOBBIX TOJIKAX, TaK KaK MO3BOJISIET YBEJIMUUTD IJIOTHOCTh MTOPTOB 3a CUET COMMKeE-
HUST pO3€TOK. 3allleIKa OTKPHIBAETCS TOJILKO TP BBHITSTMBAHUM 32 KOPITYC, UTO YBEJIH-
YUBAET BKCIUIyaTallMOHHYI0 HanexHocTh. Pazpembl SC obecrieunBaloT OOJIBIIYIO
CTaOWILHOCTh IIapaMeTpoB (BblOepKUBalOT He MeHee 500 ITOAKIIOUEeHU M OTKII0Ye-
HUI), 4eMy B HEMAJION CTEMEHU CITOCOOCTBYET OTCYTCTBUE MPOBOPAUMBAHUI HAKOHEU-
HHKOB JIPYT OTHOCHUTEJIHHO JIPYTa TIPY BKITIOUEHUH 1 OTKIIToYeHIH. Kak BUHO 13 Tabi. 62,
9TOT Pa3beM SIBJISIETCSI OMHUM U3 JYYLIUX MO BETMYMHE BHOCUMOTO 3aTyXaHUSI.

Ha BepxHeii cTopoHe KopIlyca BUJIKM WMEETCs KJII0Y B BHIE BBICTYIIA, KOTOPBIN
MPETSITCTBYET €€ MOAKIIOUEHHUIO B PO3ETKY B HENPABWIHHOM IOJIOXKEHUH.

J1st monydeHusi ABOMHOTO pas3beMa W3 OJWHAPHBIX WCIIOIL3YIOT Ba Pa3TMIHBIX
pewenust. [lepBoe U3 HUX OCHOBAaHO HAa TOM, YTO Ha KOPITyce€ BUJIOK MPEAYCMOTPEHBI
¢ukcaTopsl, KOTOpblE B3aMMOIEUCTBYIOT MEXIY c000if B COOpaHHOM cOocTOsIHMU. Bo
BTOPOM BapHMaHTE MpUMEHsETCsl BHEIMHUN dukcatop. OH MOXET OBITh BBIIIOJIHEH B
BUJIE COCTOSIIEN U3 IBYX CUMMETPUYHBIX TTOJIOBUH OOONMBI C THE3IaMU JIJIsI KOPIYCOB
BUJIOK WJIU Xe€ TIPEeACTaBIsATh co60it H-o0pa3Hyio aertaib, B OOKOBBIE I1a3bl KOTOPOU
BCTaBIISIIOTCS BWIKM. [lo TociemHeMy BapuaHTy pealiM30BaH, Hampumep, dukcaTop
tuna 2A1 xomnanuu Lucent Technologies, KOTOpbIIl CHA0XEH 1UTATHONH CUMBOJIBHOM
MapKUpOBKOH B Bune OykB A u B. PaccTosiHue MexXny ocsiMA HAKOHEYHUKOB BUJIOK B
JIIBOMTHOM pa3beMe cocTaBisieT 12,7 MM.

Bosnpliiioii maacTMaccoBBIN KOPITYC BWIKM U PO3eTKU paszbema SC IO3BOJISIET UC-
MOJIb30BaTh MOIMOJHUTENIBHO K CUMBOJBHON 3(PGhEKTUBHYIO ITBETOBYI0O MAapKHUPOBKY.
OmHOMOIOBHIIT 1 MHOTOMOJIOBBIN BapuaHTHl pasdbeMa SC, corjacHo craHmapty TIA/
EIA-568-A, uMeIOT pa3IuMYHBINA I[BET KOPITyca — TOJIyOOi M cepblil (M OeXKeBBIiT)
COOTBETCTBEHHO. BBIMMycKaeTcsl TakKe OTHOMOMOBHIN pazbeM SC ¢ KOPITyCOM 3eJIeHO-
TO IIBeTa U CO CKOIIEHHOM TOPIIEBOI YacThI0 HAKOHEYHWKA JIJIST YMEHBIIICHHUST 00paT-
HOTO OTpaxkeHMs. VI3BeCTHBI TaKKe OTHEIbHBIE JOCTATOTHO IMUPOKO PACIIPOCTPaHEH-
HbIe 00pasiibl pazbeMoB SC ¢ KOPIYCOM BWIOK M PO3ETOK HECTAHAAPTHON oKpacku. B
Ka4yecTBe MpUMepa YKaXXeM YepHBI KOpPIyC MHOTOMOJOBOI BWJIKM M PO3ETKU, TO-
cTaBJsieMblX KomTnaHueil «IlepcrieKTUuBHBIE TEXHOJIOTMU», a TakkKe OBl KOPITyC MHO-
romoaoBoro SC-pazbema Komranuum Methode.

4.2.4.2. Pazbembl TUNa ST

Ontuueckuit pazbeM Tuna ST (oT aHTI. straight tip connector — mpsiMoii pa3beM, UHOT-
Jla UCITOJIb3yeTCsT Heo(uiinaibHas pacinppoBKa 3Toro cokpaiieHust: Stick-and-Twist —
BCTaBb M MOBEPHU) ObUT pa3zpaboTtaH abopatopueit Bell kommanun AT&T (ubiHe Lucent
Technologies) B 1985 romy mist 3aMeHbI OMKOHUYECKOTO pa3beMa. 1o TOSIBJICHUST pa3b-
ema SC oH mMMeJ HamOoJIbIlee pacipocTpaHeHne B ontmdeckux moacucreMax CKC u
JIOKAJIbHBIX ceTeif. KOHCTPYKITNSI pa3beMa B HACTOSIIEe BpeMs OIIPEIESIeTCS MEXKIyHa -
pomubiM ctaHgaproM IEC 874-10 m ocHOoBaHa Ha KepaMUYe€CKOM HaKOHEYHUKE JaAMET-
poM 2,5 MM C BHIIIYKJIOW TOPIIEBO# MOBepXHOCThIO (puc. 104). Dukcarms BWIKUA Ha
PO3ETKE BHIMOIHSICTCS TOANPYXKWHCHHBIM OallOHETHBIM 3JIEMEHTOM, KOTOPHI ITOBOPa-
4pBaeTcst Ha !/, o6opota. ITosromy pasbem ST MHOIIA Ha3bIBAIOT pasbeMoM THITa BFOC
(ot aHTI. byonet fiber optic connector).

194

0000000000000 0000000 0000000000000 00



HNMeeTcss HECKOJIBKO BapUaHTOB
KOHCTpyK1nit ST-pazbeMoB, oT/IMya-
IOIIMXCSI B OCHOBHOM (hopMoii 1 Ma-
TepuajioM OalioHeTHOro (ukcaropa,
a TaksKe IMMPUHITUIIOM KPETUIeHUS KOp-
myca BUJIKU K Oy(depHBIM 000JI09KaM
U 3aIUTHBIM MMOKPBITUSIM CBETOBOJIA.
Kommanus Lucent Technologies
paspaboTtayia TpM BapuaHTa BUJIOK 3TOTO
pazbema: ST, STII u STII+, xoTopkie
TIOJTHOCTBIO COBMECTUMBI JIPYT C JpY-
TOM TIO TIOCAJIOYHBIM MECTaM B PO3eT-
K€ U UMEIOT HE3HAYUTEIbHbIE KOHCT-
PYKTUBHBIE OTJIVYUSL, YITyqIIAIONIIE UX
SKCIUTyaTallMOHHEIE CBOMCTBA 10 Mepe Puc. 104. Busika paspema ST
repexona K 6ojiee COBEPIIEHHOU MO-
nemy. Tak, B yacTHOCTH, raiika 6afioHeTHOTO ¢hrkcaropa BWIKUA ST MMeeT OTKPBITHIA B
OCEBOM HAIIpaBJIeHWX IUIAII, TOTJAa KaK y 000mx OoJiee MO3MHUX BApUAHTOB 3TOT IILTHUIL
3aKphIT nepeMbrukoit (puc. 105). Baxuoit ocobenHocthio BIOK Lucent Technologies
SIBJISIETCSI OTCYTCTBUE HEOOXOJMMOCTU MPUMEHEHUS KPUMITUPYIOIIETO (0OKUMHOTO) MH-
CTPyMEHTa TIPU apMUPOBAHUM UMU BOJIOKHA B OydepHOM MOKPBITUM TuaMeTpoM 0,9 MM.
Mertannuueckuii Kopiyc
BUJIKUA U PO3ETKU pazbema
ST obecreynBaiOT €My BbI-
COKYIO MEXaHUYECKYIO ITPOY-
HOCTb, OJTHAKO CYILIECTBEHHO
3aTPYAHAIOT €ro KomupoBky Puc. 105. BapuaHTsl KOHCTPYKTUBHOTO OOPMIIEHUS Tafiku
1 uneHTuduKkanmio. Ussect- OaiioHeTHOTO (huKcaTopa BUIKU pazbema ST
HBI JINIIb €MUHUYHBIE 00pa3-
1Bl 3TOTO U3NEIus ONHOU (upMbI ¢ raiikoit 6alioHeTHOTo (ukcaTopa M3 MeTajia
30JIOTUCTOTO U CEPEOPUCTOTO IIBETOB B 3aBUCMMOCTH OT BapMaHTa KOHCTPYKTUBHOTO
WCTIONHEeHUS (pelieHune mBenapckon Kommanuu Brugg). MHorma Ha Koprmycax pose-
TOK BbLIaBAUBAaIOTCS OYKBbI SM 1 MM 1151 0THOMOZOBOTO U MHOTOMOJIOBOTO BapuaH-
TOB COOTBETCTBEHHO. HekoTopble koMnaHuu npemiaraioT Bwiku ST ¢ XxBocToBuKamu
U3 TUIACTMACCHI Pa3HOIO I[BETa, JOCTATOYHO YaCcTO Ha MPAKTUKE MPUMEHSIOTCS TakxKe
pa3IMYHbIe KOJIbIIA, TUJIb3bl U APYTUE aHAJOTUYHbIE U3METUsI, KOTOPbIE HE SIBJISIOTCS
IITATHBIMUA MapKUPYIOIIUMU JIEMEHTAMU.
Kouctpykuus pasbema ST B IpuHLMIIE HE 00€CTIEYUMBAET BO3MOXHOCTh (HOPMUPO-
BaHUS AYIUIEKCHOU BUJIKU. COOTBETCTBEHHO, €0 PO3ETKA BBHIITYCKAETCS OCHOBHON
Maccoii Mpou3BoaUTEIEN B OMMHOYHOM BapuaHTe. Toiapko Kopriopauus Alcatel npex-
Jaraet ciBoeHHble ST-po3eTKu B OJJHOM KOpITyce.
IIpeumymiectBoM ST-pasbema SIBsIETCS HU3KAsl 1IeHA B COUYETAHUU C MPOCTOTOM
MOHTaXa U TOJIKIIOUEeHUsI, a HETOCTATKAMU MOXHO CUUTATh TO, YTO:
e  CWJIBHO BBICTYMAIONINIT HAKOHEYHUK YBETMINBAET BEPOSITHOCTD €0 3arPsSI3HEHMUS;
e OTCYTCTBHE IBOIHOTO BapHaHTa YBEIMUUBACT TPYTOEMKOCTD ITOMKIIOUEHUS TBO -
HBIX IITHYPOB 1 BEPOSITHOCTH OINMMOKU TPU KOMMYTAITUU;

*  OTCYTCTBME LIBETOBO WIM IPYIOM 3aBOJCKON MapKUPOBKU 3aTPYIHSIET UX UNCH-
TH(PUKAIHIO;

* TIOBOpauMBaIOlIee YCUIME TPU MOAKIIOUYEHUN BBI3HIBAET TPEHUE HAKOHEYHUKOB
BWIOK, UTO BENET K MOBPEXKICHUIO MX TIOJMPOBKY 1 B KOHEYHOM UTOTE K YBEIUIe-
HUIO BHOCHMOTO 3aTYXaHUS ITOCJIe MHOTOKPATHBIX TTOIKITIOYEHI N OTKITIOUEHUIA;
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e IIpHHIMII QUKCALIMK Ha OCHOBE 0AallOHETHO! raliku He obOecIieurBaeT Heo0XO-
IVUMOM 71T HEKOTOPBIX MPUJIOXKEHUI CTaOMIBHOCTU ITapaMeTpoB Ipu BuOpaiiu-
OHHBIX BO3JIEUCTBUSIX.

JI1s1 9acTUYHOM 3aIMTHl HAKOHEYHUKOB OT TPEHUSI MIPU TTOAKITIOYCHUU B KOHCTPYKIIA-

X BIJIOK ST-pazbeMOB TIpeyCMOTPEH CIEIUaIbHbBINA BBICTYIT, BBOIUMBIN B T1a3 PO3ETKMU.

4.2.5. Apyrue TMnbl ONTUYECKUX pa3beMoB

4.2.5.1. Pasvembi TMna FC
Pazwemsbl Tuna FC onpeaenenbl MmexayHapoaHbiM ctannaproM IEC 874-7, opueHTupoBa-
HBl B OCHOBHOM Ha NpMMEHEHHWE B OMHOMOJOBOIM TEXHUKE W IIONYIWIA HauOOJbIlIee
pacrmpocTpaHeHre B TeJeKOMMYHUKAITMOHHBIX CHCTEMAax Pas3IMIHOTO Ha3HAYEHUS JUIST
ceTell CBsI3U OOI11ero Moib3oBaHus. st obecriedeHrsI HU3KOTO YPOBHS 3aTyXaHUSI U MU-
HUMyMa 00paTHOTO OTPaXKeHUSI HAKOHEYHUK pa3beMa U3TOTABIMBAIOT C OYEHb KECTKUMU
JTOIyCKaMU Ha TeOMETPUIECKIE pa3Mephl CO CKpyriieHueM Ha KoHile. [Tociennee obecrie-
YUBaeT HAXOXIECHME CBETOBEMYIIE CepIIIeBUHBI BOJIOKHA Ha BEpIIMHE HAKOHEYHUKA U
(u3MIecKrii KOHTAKT Cpal[MBaeMbIX CBETOBOJOB (MHOTIA 3TO IMOMYEPKUBAIOT TEM, UTO B
Ha3BaHUM pa3zbeMa yKasbBaloT abopeBuarypy PC — physical contact). KoHcTpyKius paznb-
eMa o0ecreurBaeT HaJeXHYIO 3alUTy KepaMUIeCKOrOo HAKOHEYHUKA OT 3arpsi3HEHUi, a
MpUMEHEeHUe U (PUKCcAll HAKWAHOW Taiiku JaeT OOJBIIYI0 TepMETUYHOCTD 30HbI CO-
€IMHEHUST U HaIEXKHOCTh COSMHEHNSI TIPU BO3AECUCTBUU BUOpALIUi.

PoseTka pazbema FC BrllTycKaeTcs B ABYX BapuaHTax: Tura SF ¢ KBagpaTHBIM (piraH-
1IeM ¥ KperuieHueM AByMs BuHTamMu M2 u tuma RF ¢ KpyribpiM (iradiieM u KperieHu-
€M II0J TalKy.

4.2.5.2. Pazbenmbl THna MIC

JBoitHoi1 pasbeM Tuna MIC (medium interface connector)3! ObL1 paspaboTaH crienu-
anpHO utd ceteir FDDI. Bunka pasbemMa M3roTaBiIuBaeTcs U3 IactMacchl (puc. 106),
cHabxeHa (uKCcaTopoM C 3alleIKO U UMEeeT HECUMMETPUYHYIO (hOpMY, ITO3TOMY OHA
He MOXeT OBITh ITOIKITI0UeHA K PO3eTKe B HEIIPABUIBHOM TOJIOXKEHUM (MeXaHUIecKast
6sokupoBKa). Micronp3oBaHNe CMEHHBIX KJTIOUei B BUIE IIBETHBIX BCTABOK ITO3BOJISIET
TakxKe 3aKkoaupoBaTh MIC-pazbeM TOJBKO JJIST TIOAKJIIOUEHMST K OTHOMY U3 TIOPTOB A,
B, M u S cereit FDDI. M3 ta6n. 62 BHOHO, YTO IO BHOCHMOMY 3aTyxaHuio MIC
pa3beM 3aHMMAET CpeHEe MOJIOXKEHUE CPeld Pa3beMOB JIPYTUX TUIIOB.

Kpemnnenue kabesnst B Kopiryce BUJI-
KU BBITTOTHSIETCS] O0KUMHBIM KOJIBIIOM
WY TUIACTMACCOBBIM 3aKUMOM. KiMe-
FOTCST MHOTOMOJIOBBII 1 OMHOMOJIOBEIIA
BapuaHThl MIC-pa3zwema. B cepenune
90-x romoB OBUT pa3paboTaH YyCOBEp-
LIEHCTBOBaHHKII BapuaHT MIC-pa3b-
eMa. OT CBOEro MmpealIecTBeHHNKA OH
OTJIMYAETCS YMEHBIIEHHOW IMHOMU
KOpITyca U OTOTHYTBIM IOJ yrjioM 45°
XBOCTOBMKOM JJIsI BBoja Kabens. Ilo
3aMBICITy Pa3padOTYUKOB 3TU HOBOBBE-
JIEHUST JOJIKHBI YBEJIUYMTHh YIOOCTBO
paboTHl C ONTUYECKUMU KabeIbHBIMU
cucTeMaMU MpU OOJIBIION TIIOTHOCTH
noptoB ceteit FDDI.

o4

Puc. 106. Bunku MIC-pazsema

31 Pagnemur MIC, BrimyckaeMble Kommanueir AMP, nocat HasBanue FSD (fixed shroud duplex).

196

0000000000000 0000000 0000000000000 00



IMpeumymectBamu MIC-pazbeMa SBISIETCSI TO, YTO €r0 MOAKIIOUEHUE U OTKII0UE-
HUE TIPOU3BOMUTCS JUHEWHBIM IBUXKEHUEM U YTO KOPITYC BMJIKM XOPOUIO 3allUINAET
TOPIIbI HAKOHEYHUKOB OT 3arpsi3HEHUSI, @ HeIOCTaTKaMu — OoJibllne rabapuThl, CI0XK-
HOCTb YCTAaHOBKM U BbICOKME 1IeHBI. PazbeMbl MIC mmpoKo ucmnosib3yoTcs B ammapa-
Type cucteMsl FDDI. ®opMallbHO OHM TOITyCKAIOTCS TaKKe TSI IPUMEHEeHUS B allma-
patype 100Base-FX, omHako aBTOpaM HEM3BECTHO CepuitHOe 00OpydOBaHUE PTON CU-
CcTeMbl, CHaOXEeHHOE pazbeMaMU 0OCYKIaeMOro TUIIA.

4.2.5.3. Pazbembl THna SMA

Pazsem SMA wm FSMA (fiber sub-miniature assembly) (puc. 107) 6bu1 pazpabotaH ele B
KoHIle 70-X rofoB aMepUKaHCKON KommaHueir Amphenol 1 HOPMUPOBAH B HACTOSIIIEE
BpeMsi MexXmyHaponHbM cTaHaapToM IEC-874-2. PazbeM 3TOro TUIa MpeacTaBisieT coooi
YIQYHYIO TIOTIBITKY amanTalliy MPUHITUIIOB, XOPOIIIO OTPA0OTAHHBIX B MPOIIECCE CO3MAHUS
3JIEKTPUUECKOTO pa3heMHOTO coemnmHuTeN s SMA, Ha HOBYIO 00acTh. KOHCTPYKIIMS BUJIKU
pazsema SMA pean3oBaHa Ha OCHOBE META/UIMIECKOTO HAKOHEYHMKA JruaMeTpoM 3,175 MM
¢ /g IOIMa) € IUIOCKOM TOPLIEBOI MOBEPXHOCTHIO, YTO HE TIO3BOJISIET FAPAHTUPOBATDL (DU3H-
YeCKUI KOHTaKT CpalliBaeMbIX CBETOBOIOB. PazbeM MMeeT IBe pa3HOBUIHOCTH, 0003HAYA-
emble Kak SMA-905 (FSMA-I) u

SMA-906 (FSMA-II), xotopbie OT-

e b e ——
1IEBOTO yJaCcTKa HAKOHEYHUKA BIJIKH. ——

KperuieHre BUIIKM K PO3ETKE OCYIIe-

CTBIISIETCS ILIECTUTPAHHOM WIN PEXe Puc. 107. Bunka SMA-pasbema

KPYIJIO HAKUIHOM TaifiKo.

B xoHCTpyK1IMU pazbeMa He MPeAyCMOTPEH HANPaBJISIOMUI TUT, MPETSITCTBYIO-
LU BpallleHUIO HAKOHEYHUKA TIPU YCTAHOBKE, UYTO HETATUBHO CKAa3bIBAE€TCS Ha BEJIM-
YUHE BHOCHMOTO 3aTyXaHUs M €r0 JOJITOBPEMEHHON CTaOWIBbHOCTH. KpoMme TeXHUKHU
JIBC u CKC pazbeM paccMaTpuBaeMOTO BUIA JTOCTATOYHO IIUPOKO HPUMEHSIETCS B
MMPOMBIIIUIEHHBIX CHUCTEMaX, MEAUIIMHCKON W BOCHHOW TEXHHKe. DTOMYy B HeMajoit
CTEIEHU CIIOCOOCTBYET TO, UTO 3a CYET MPUMEHEHUS CIIEIMATbHBIX KOHCTPYKTUBHBIX
MEPOIPUATUI CTENEHb 3AIIUTHl CPAIIMBAEMBIX BOJOKOH MOXET OBITh JOBEIEHA 10
ypoBHs BIDIOTH M0 [P-65 [57].

N3-3a ocobeHHOCTEN KOHCTpYKIIMU pazbeM FSMA B HacTosiiiee BpeMsl CIMTaeTCs
ycTapeBlIMM. Po3eTkamu pazpeMa 3TOTO TUMa 000pyayeTcsl aKTUBHOE OOOpYAOBaHUE
Ethernet u MOIEMOB CO CKOPOCTBIO Tepeaayu He cBbile 2 MOUT/C, KOTOphIE BBIITyC-
KaloTCS INIABHBIM 00pa30oM aMEpUKAHCKUMU KOMITAHUSIMU.

4.2.5.4. Pazbembi Tuna DIN

Pazsembl Tuma DIN, HazsiBaembie nHoraa pazbeMamul LSA u LSB (ot Hem. Lichtwellenleiter
Steckerverbinder, TO ecTb BOJIOKOHHO-ONTUYECKHUIA ITEKEPHBIA pa3beM, BapUaHT A wix B),
ompeznereHbl HeMellkumu ctanmaptamu DIN 47256 u DIN 47255, a Takke MeXIyHapos-
HbIM cTaHmapToM IEC-874-6 m peain3oBaHBl Ha OCHOBE KEPaMUUYECKOIO HAKOHEYHMKA
IUAMETPOM 2,5 MM CO CKPYIJTICHHOI TOPIIEBOM MOBEPXHOCTBIO TSI OOeCcTIeYeHHsT (hpr3Iec-
Koro KoHTakTa. PuKcaIms BUIOK B PO3ETKE BBHIITONHSACTCS KPYIIOW HAKWITHOM TafKoi ¢
HaKaTaHHOM BepXHEH IMOBepXHOCTHI0. OTIMINTEILHOM 0COOEHHOCTBIO pa3beMa SIBJISIIOTCST
€ro OYeHb Majible rabapuThl. OpUEHTUPOBAH B OCHOBHOM Ha OJJHOMOJOBBIE TIPUIOXKEHWS.
B HacTosI1iee BpeMsi CUMTAeTCsl YCTAPEBILUM U TIOCTENIEHHO BBITECHSIETCS! U3 TIPAKTUIECKO-
ro ucronb3oBaHust. B Texnuke CKC BcTpeyaeTcst peiko U IJIaBHBIM 00pa3oM B TeX CIIy4Jasix,
KorJa o0OpymOBaHME ISl peayu3allii KaOeIbHON CHUCTEMBI ITPOM3BOIUTCS B HEMEIKO-
SI3BIYHBIX CTPAHAX WJIM 3Ke TIPeIHAa3HAYeHO JUTST IPUMEHEHNST Ha UX TeppuTopun. JloctaTod-
HO IIIMPOKOE PaCIIPOCTPaHEHUE STOT TUII pa3beMa IOy TAKXKE B ABCTPAIHM.
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4.2.6. Pasbenmbl ¢ YBeAHYEHHOH NMAOTHOCTbIO YCTAHOBKH

OO01IMM HEIOCTaTKOM AyIUIeKCHOro pazbeMa SC, MpeanuchiBaeMoro JeiCTBYIOIUMU
penakiusymu crangaptoB CKC s ucnonb30BaHUS B ONTUIECKUX MTOICUCTEMAX, SIB-
JISIIOTCSL €70 IOCTATOYHO OOJIbIIINE TabapuThl U, KaK CIECTBUE ITOT0, HEBO3MOXHOCTh
MOJYYeHUS KaK Ha KOMMYTAIIMOHHBIX MaHEJSIX, TAK U Ha CETEBOM OOOpYJOBAaHUU IO
KpaliHeil Mepe SKBUBAICHTHON 2JIEKTPUUECKUM PEIIEHUSIM TUIOTHOCTHU MOPTOB. [Janee
paccMaTpuBaeTcsl pSII KOHCTPYKLMI, KaK MUHUMYM HE YCTYIMAIOUIUX JIEKTPUIECKIM
MOIYJTBHBIM Pa3beMaM I10 IUIOTHOCTM MOHTaXa, MOBEICHHBIX IO YPOBHS CEPUUHOTO
MIPOM3BOJICTBA U B OOJBIIEM WM MEHbILIEM 00BhEMe BHEIPEHHBIX B IIMPOKYIO MHXE-
HEepHYIO IpakTuky. Bce paccmaTpuBaemble fajiee u3aenusi oObeAUHSET OJHO OO0Iee
CBOICTBO: UX PO3€TKa B NYIJIEKCHOM BapuaHTe (MU DJIEMEHT, €€ 3aMEHSIOLIUI) 10
CBOMM IIOCaJI0YHBIM MECTAM ITOJIHOCThIO COOTBETCTBYET PO3ETKE MOAYJIBHOTO pazbemMa
U SIBIISIETCSI C Hel B3amMo3aMeHsieMoll (MMeeT omuMHaKoBBI ¢opMm-dakTop). [logoo-
HOE CBOMCTBO II03BOJISIET, HAPSILY C YBEIMYEHUEM ILUIOTHOCTU MOPTOB, CTAHIAPTU3U-
pOBaTh C SMEKTPUUECCKUMHU PEIICHUSIMU TaKXke JIEMEHThl MOHTaXa B MOAYJIbHBIE Ta-
Hesnu. PaboTel B 3T0# 061aCTU MPOBOAWINUCH 11O YETHIPEM OCHOBHBIM HAIPABICHUSIM:

e TIpMMEHEHME HaKOHEYHUKOB YMEHBIIIEHHOTO 10 1,25 MM AuaMeTpa, 4YTO MO3BO-
JISIET YMEHBIIUTh Ta0apuUThl OCTAJIbHBIX JeTajlell BUIKU U PO3ETKU Pa3beMa;

* JCIONB30BaHNe MPUHINIA OoJiee WIM MEHee TIyOOKOIl MOAEpPHU3AIUU TPaIr-
LIMOHHOW KOHCTPYKIIUU C MUHUATIOPU3AIMEH OTAETHHBIX KOMIIOHEHTOB 1 yBe-
JIMYeHUEM TUIOTHOCTU MOHTAXa;

e TIpUMEHEHME DEeIlleHUl, HapaOOTaHHBIX B MPOIECCE CO3JAHUSI TPYIIIOBBIX WIK
MHOTOKaHaJTbHBIX Pa3beMOB;

e OTKa3 OT UCITOJIb30BaHUS LIEHTPUPYIOIIETO HAKOHEUHUKA.

4.2.6.1. KoHCTPYKUMH C HAKOHEYHUKaAMH YMEeHbLEeHHOro Auamerpa

Hau6Gosee n3BeCTHBIM TIpeICTaBUTEIEM ITIEPBOTO HAIIPABIEHUS Pa3beMOB C YBEJIUIESH-
HOI1 IJIOTHOCTBIO YCTAHOBKHU II0 COCTOSIHUMIO Ha cepenuHy 1999 rona smisiercss pazpem
tuna LC, xoTopslit 6611 pazpadboTaH amepukaHckoit kommanueit Lucent Technologies
B 1997 rony. Pa3beM BhIMycKaeTcst Kak B OJJHOMOIOBOM, TaK U B MHOTOMOJ/IOBOM Bapu-
aHTax. Ero KOHCTpYKIMs OCHOBaHA Ha MPUMEHEHUM KEPAMUUYECKOTO HAKOHEYHUKA C
YMEHBIIIEHHBIM 10 1,25 MM auaMeTpoM M IJIacCTMacCOBOTO KOpITyca C BHEIIHEW 3a-
IIETKOM PHIYaKHOTO THIA I (DMKCAIIMK B THE3/IE COEAMHUTEIBHOM po3eTKu. Pazbem
TIOITyCKaeT KaK OMMHOYHOE, TaK W AYIJIEKCHOE MCITOJIb30BaHUE.

Pa3paboTyuky 3TOTO TUIA ONITUIECKOTO COSAMHUTENS B COOTBETCTBUM C JIeHCTBYIO-
IIAMU U TlepcrieKTUBHbIMU penakuusMu ctanaaptoB CKC rapantupyoT no 500 uuk-
JIOB BKJIIOUEHUSI-OTKIIIOUEHUS 0€3 YXYIIIEHUST XapaKTEPUCTUK MOTEPh. DTOMY, HapsIAy
C UCIOJIb30BAHMEM KEPAMUUYECKOTO HAKOHEUYHUKA, CIIOCOOCTBYET MPUHIUI JIUHEWHO-
ro BKJIIOUCHUST BUJIKU B THe310 (push-pull).

Hnsa ycranoBku Buiku LC TpUMEHSIIOTCS CTaHIApPTHBIE MPOIEAYPHl 3aKIeHKU Ha
SMOKCUIHOM cMoie. KOHCTPYKITUSI BWJIKM JOMYCKAaeT e€¢ MOHTaX KakK Ha BOJIOKHE B
oydepnom mokpeiTuu 0,9 mwm,
TaK U Ha COEIMHUTEIIbHBIX LITHY-
pax ¢ 2,4-MUJUIUMETPOBBIM
nutanroM. I1pu aToM MOHTaX Ha
900-MUKpPOMETPOBOE BOJIOKHO
MOXeT MPOU3BOAUTHLCS B TIOJIE-

Puc. 108. Buika pa3pema Tuma LC BBEIX YCJIOBHUSX, TOTIa KakK Ha-

KJelika Ha Kabeiap B WIJTaHTe

2,4 MM B TIpoliecCe M3TOTOBJIEHUSI COEAMHUTEIbHBIX IITHYPOB M3-3a MaJIbIX TabapuTOB
BBITIOJTHSIETCSI TOJILKO Ha TIPOU3BOACTBE.
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OCHOBHBIE TeXHIUYECKHIE XapaKTePUCTUKHU pa3beMoB Thna LC mpuBomsaTcs B Ta0I. 63.
ITo coctosHuio Ha ce-

peauny 1998 roma pasbeM Ta6amnua 63. OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKU
tura LC BKIIOYEH B MPO- MHOTIOMOZOBOTO ¥ OJHOMOJOBOIO BapUaHTOB
. pasbema LC

€KT HOBOUM p€OaKIINM CTaH-

mapra EIA/TIA-568-A mia SM [ MM

B CKC B kauecTBe ajbrep- Cpennue motepu, 16 0,1 0,1

HaTUBHOIO pazbeMa SC. CpenHeKkBaipaTHYHOE OTKIIOHEHHUE NIOTepPh, AB 007 | 01
Koapdumment orpaxenus, 1b -50 -20

BropeiM npencTaBuTe-

M3menenue noteps mocne 500 nuknoB coemunenus- | < 0,2 | <0,2
JIEM KOHCTPYKILHWHU pac-

PpasbLEANHEHNA, 1b

CMaTpUBAEMOi1 Pa3HOBH- W3MeHenye 10Teph B AXana3oHe TeMnepatyp -40 0,1 0,3
HOCTU ABJLETCH Pa3beM ... +75°C, nB, He Gornee
MU 9IOHCKOU TeJIeKOM- Martepuan HaKOHeUHNKa Kepamuka

MYHUKAIITMOHHON KOPIIO-

paruu NTT. Bro uznenue

MOXHO paccMaTpUBaTh KaK MaJorabapuTHbIN BapuaHT padbeMa SC. AHaJIOTUIHO CBO-
eMy IIpEeIIIeCTBEHHUKY pa3beM TaHHOTO TUIIA CONEPXKUT KODIyC C BHYTpPEHHEH 3a-
menkoi (mpuHuIuN push-pull), a 3a c4eT MEHBIIIETo AUaMeTpa HAKOHEUYHKA U MUHU-
aTIOPU3ALUU OCTAJIBHBIX 3JIEMEHTOB KOHCTPYKIIMU O0JIaaeT IPUMEPHO BIBOE MEHb-
My rabapuramu [58]. B komMmepueckyo mpoJaxy MOCTYNaloT KaK OAMHOYHBIHN, Tak
U AYIUIEKCHBIN BapUaHThI pa3beMa pacCMaTpMBaeMOro THUIIA.

4.2.6.2. ManorabaputHbie pasbemMbl C HAKOHEYHHKAMU AMameTpom 2,5 mm

ITomxon BTOpOro TUIIa OCHOBAaH Ha COXpPAaHEHUU B pa3beMe OCHOBHOIO 3JIeMEHTa
MMPUMEHSIEMbIX paHee KOHCTPYKIIMI — HaKOHEYHHMKa AUaMeTpoM 2,5 MM. Yiydiie-
HUe MaccorabapuTHBIX IMoKa3aTesiell obecrieunBaeTcsl 3a cueT 6oJsiee IJIOTHONH KOM-
TIOHOBKH 1, BO3MOXXHO, MUHUATIOPU3aIIUN OTACIbHBIX 3JIEMEHTOB Kopiryca. Hambo-
Jiee U3BECTHBIMU pa3paboTKaMu B 3TOW objacTu SIBISIOTCS padbeMbl TUNIOB E-2000,
SC-Compact u FJ.

Pazwem tuna E-2000 (EBpoma, 2000 rox) coznaH Komnanueit Diamond u momxydui
pacrpocTpaHeHre B HEKOTOPBIX eBporeiickux crpaHax (IIBeitnapust, ['epmanust u T.4.).
HakoHeyHUK BBITIOJTHEH IO KOMITO3UTHOU CXeMeé B BUAE MEJIbXMOPOBOIO IWJIMHIPA,
Ha KOTOPBI BHATST OfleTa IIEHTPUPYIOIIash KepaMudecKas TUib3a, QUKcaIus BIJIKA B
pO3eTKe BHITTOTHSACTCS BHEITHEH 3alleTKOM PRIYakKHOTO TUITA. PazbeM MOXeET SKCIUTY-
aTUPOBAThLCS KaK B OMMHOYHOM, TaK W B TYIUICKCHOM MCITOTHEHUU. [IYTIEKCHBIN pa3beM
u3BecTeH B 0ObIYHOM (duplex, paccTosIHUE MEXIY OCSIMU HAaKOHEUYHUKOB 12,7 MM),
KoMITakTHOM (compact duplex, paccTossHUE MEXIY OCsAMU 6,4 MM) U BEPTUKAIHLHOM
(low profile duplex, Buiku Apyr Hag apyroMm ¢ pazBoporoMm Ha 180°) Bapmanrax. s
TIOJTYIeHUS TYTUIEKCHOM BUJIKU U3 OMMHOYHBIX MCITOIb3YeTCs CIIeIMaIbHas (UKCUPY-
folIasi 3aIresika, TyTUIeKCHas po3eTKa COBMECTUMA TI0 CBOMM ITOCAJIOYHBIM MECTaM CO
CTaHIAPTHOM PO3eTKO MOMYJIBHOTO pa3beMa TOJBKO IUIsI KOMITAKTHOTO BapuaHTa. OT
6osee paHHux KoHcTpyknuii E-2000 oTimyaeTcss BO3MOXHOCTBIO IMPUMEHEHUs 3¢-
(heKTUBHOI IIBETOBOI KOTUPOBKH (B HACTOSIIEE BPEMsI CTAHAAPTU30BaHO BOCEMb ITBE-
TOB) ¥ MEXaHUYECKOI OJIOKUPOBKHU B CiTydae IPUMEHEHUSI CMEHHOM paMKH PO3ETKH, a
TaKKe HaTMIMeM WHTeTPUPOBAHHON B KOHCTPYKITUIO 3allIUTHON KPBIIKU. [TocmemHss
OTKPBIBAeTCSI aBTOMAaTUYECKHU IIPU YCTAHOBKE B PO3ETKY M HAEXKHO 3alllHINAaeT HaKOo-
HEYHUK OT 3arpsi3HEHMS.

Pazwem tuna SC-Compact mBefiniapckoit Komnanuu Reichle & De-Massari nipea-
CTaBJISIeT COOOM YMAYHBINA ITPUMEP TITYOOKON MOAEPHU3AIUU XOPOIIO OTPabOTaHHOTO
B CEPUIHOM ITPOM3BONCTBE M3ICIUS C IIEIbIO TOJYICHUST HOBBIX CBOMCTB. I[IpoToTH-
TIOM pa3beMa SIBJISIETCSI XOPOIIo U3BeCTHRIN SC, OMHAKO 3a CUET YCTpaHeHUsI BHEITHUX
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3JIEMEHTOB KPETUIEHUSI U pa3paboTKU HOBOM (MKCUPYIOIIEH ONpaBKU UHXKEHEPHI KOM-
nanun Reichle & De-Massari cymenu yMEHBIIUTh PACCTOSTHUE MEXIY OCSIMU HaKO-
HEYHMKOB C OOBIYHBIX 12,7 M0 7,5 MM M BIIMCATh TEM CaMbIM PO3€TKY B IOCAIOYHbIE
MecTa PO3eTKH MOIYJIHHOTO pa3bema.

KoMmnanueit Panduit eme B 1996
rony mpejioxeH paszbeM Tuma FJ
(fiber jack) wunm Opti-Jack,
(puc. 109). Dto uznenue npeaHa3Ha-
YeHO IJIs MCIIOJIb30BAHUS B CTPYK-
TYpUPOBaHHOU KabeJabHOU cucTeme
PAN-NET u u3BecTHO TOJIBKO B IyM-
JIEKCHOM ucmogHeHuun. OCHOBOI
pa3beMa TakXe SIBJISIETCS KepaMudec-
KWIT HAKOHEYHUK TUAMETPOM 2,5 MM,

Puc. 109. Ontuueckuii pazseM tina Opti-Jack OJIHAKO 3a cYeT 0oJiee IUIOTHOM KOM-
xommnanuu Panduit IMOHOBKM U, B YaACTHOCTHU, YMEHBIIIE-
HUSI PACCTOSIHUSI MEXAYy OCSIMU Ha-
KOHEYHMKOB 10 6,4 MM (0,25 mioiimMa) raGapuThl PO3ETKU YMEHBIICHBI 10 pa3Me-
pOB THe3a BJEKTPUUECKOI0 MOAYJIBHOIO pazbeMa. DUKcalus BUIKH B PO3ETKE
BBITIOJTHSIETCS 3alIeJIKOM phIYaxHOTO THMA. ISt yaydIeHUs YCIOBUIA paboThHl phryar
3aIeJIKU 3aKPBIT KYIOJI000pa3HOM KPBIIIKON XBOCTOBUKA. KOHCTpYKIIUS MMO3BO-
JIsieT TIPOM3BOJAUTH MOJEBYI0 COOPKY, MJISI 4ero pa3paboTaHa OpUTHMHAIbHAS KJie-
eBasi TEXHOJIOTHSI C MCHOJb30BAaHUEM IBYXKOMIIOHEHTHOTO aHa’pOOHOIo Kies.
IIpobGyiemMa 0YMCTKY TOPIIEBBIX MTOBEPXHOCTEH! HAKOHEYHUKOB OT 3arpsI3BHEHU, MO-
TpeOHOCTh B KOTOPO MOXET BO3HHMKHYTH B IIpoIlecce TEeKYIIed SKCIUTyaTallu,
pelaeTcs 3a CYET UCIIOJIb30BaHUS Pa300PHON KOHCTPYKIIMU PO3ETKH, OTACTbHBIE
JIeTaIu KOTOPO#l KpemsaTcs APYT K ApYry Ha 3allesiKax.

OT Apyrux KOHCTPYKIUM pazbeM Tuma FJ oTanyaeTcss TeM, 4TO €ro po3eTka He
SIBJISIETCSI OTAEIbHBIM KOHCTPYKTUBHBIM 2JIEMEHTOM, a BCerna O0beIUHSIETCS ¢ OJHOMU
u3 BuiioK. Tonbko B 1998 romy mosiBwiIach Kiaccudeckasl po3eTKa Il pa3beMOB pac-
cMmatpuBaeMoro tuna [59], omHako oHa MpeaHa3HadyeHa IS UCIIOIb30BaHUS UCKIIIO-
YUTETLHO B U3MEPUTEITBHBIX IETIIX.

Paszpem FJ nmepBoHauaibHO BBIMYCKAJICS TOJIHKO B MHOTOMOJIOBOM BapuaHTe C KOp-
mycoMm OexeBoro 1nBeta. B 1998 romy mosiBuiIcs €ro 0OJHOMOAOBBI BapUAHT C KOPILY-
COM TOJIyOOro IIBeTa.

4.2.6.3. Pazbembl rpynnoBoro tuna

IToxxon TpeThero TUIA MPeACTaBIeH JOCTATOYHO MHOTOUMCIEHHOMN IpymIoi pa3pado-
TOK MHOTOKAHAJbHBIX, JIM TPYIIOBHIX, pazbeMoB [60]. Haubosee coBepilieHHbBIC U3-
JIEJTUST 9TOM TPYIITHI TTO3BOJISTIOT CPalllUBaTh OJHOBPEMEHHO 0 18 CBETOBOIOB, TO €CTh
MPEBOCXOMIAT JIEKTPUICCKIE MOIYJIbHBIC Pa3beMbl TI0 TNIOTHOCTH KOMITOHOBKU B JIe-
BSITh pa3. JlocTaTOUHO YacTO 9T MU3MAEIUS BBHIIIOTHSIOTCS KaK YMEHBIICHHBI WIN yII-
POIIIEHHBIN BapUaHT «OOJIBIIIOTO» TPYIIIIOBOTO pa3beMa, pa3pabOTaHHOIO JJIsI IpUMe-
HEHUSI B TEJIEKOMMYHUKAITMOHHBIX MPWIOXeHUsIX. OOIIel OTIMYUTENbHON 4epToil,
00BEMHSIONIEH BCe paCCMOTPEHHBIE ajlee KOHCTPYKITNH, SIBJISIETCS MCITOJIb30BaHNUE B
HUX TIPUHIMIIA TUHEMHOUW YyCTAaHOBKM B po3eTKy (MpuHLmI push-pull) 6e3 ucmonab3o-
BaHUSI pe3bOOBBIX WU 0AllOHETHBIX (DMKCATOPOB.

Pazpembr SCDC u SCQC nponBuraiorcsi KOHCOPIIMYMOM, B KOTOPBI BXOJST KOM-
nanuu Siecor, Siemens 1 IBM, u oTimyaiorcst TeM, 4TO B HUX C IIEJIbIO COKpaIleHUs
BpEMEHU pa3pabOTKU U YaCTUYHOU YHUDUKAIIUU C YK€ CYIIECTBYIOIIUMU U3IETUIMU
WCIIOJIb30BaH BHEITHUN KOPITYC BUJIKW TPATUIIMOHHOTO CHUMIUIEKCHOTO pazbema SC.
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HoBeiM siBIISIETCS TPUMEHEHME IIEHTPUPYIOIIETO JIEMEHTA, OUEHb IIOXOXETO Ha OObIY-
HBII HakoHeuyHUK 1 uMetoniero nea (SCDC) wm uetsipe (SCQC) kaHana mist pukca-
1IMY B HUX CPalllBAEMBIX CBETOBOOB.

TTpuHuMn yactTnyHOM yHM(UKAIIMA 33IeICTBOBAH Takxe B pazbemax Mini-MT paspa-
6otk kKomranuu Siecor 1 MT-RJ koHcopiiuyma pupm AMP, Siecor, Hewlett-Packard,
USConec u Fujikura. B 3Trx n3nenusix uCroib30BaH OJWHAKOBBIN LIEHTPUPYIOLIUA 3J1e-
MEHT ¢ OJIU3KOI K MPSIMOYTOJIbHOM B ceueHuU (HOpMOIi, pACCUMTAHHBIN Ha 1B WM YETHIPE
cBeToBozia. PazHumIla MexXIy STUMM BapuaHTaMU Pa3beMOB COCTOMT B TOM, 4To B MT-RJ
2JIEMEHT (PUKCAIIMU BWIKU B PO3ETKE BHITIOJHEH B BUJIEC MPUBBIYHON Mosb3oBatessiv CKC
3aIIeIKN PHIYaXKHOTO THITA, AHAJOTMYHON BIJIKE SJIEKTPUUECKOTO MOIYIBHOTO pa3beMa.

Hawubosnplrylo eMKOCTh Cpenu MEePCIeKTUBHBIX TUIIOB ONTHYECKUX Pa3beMOB UIS
CKC umeetr uzgenue Mini-MPO xomnanum Berg Electronics, KoTopoe MO3BOJSET
cpamuBath A0 18 BOJIOKOH OJHOBPEMEHHO.

4.2.6.4. KoHcTpykuum 6e3 LeHTpUpyouero HaKOHeYHHKa

IeHTpupyoOIMii HAKOHEYHUK BIJIKM ONITUYECKOTO pa3beMa SIBJISIETCSI JOPOToii Tipe-
LIM3MOHHON AETaablo, a MPOLlECC ApMUPOBAHUS UM CBETOBOJAA TMPEACTABISIET COOOM
JOCTAaTOYHO CIIOXHYIO U MPOAOIKUTENbHYIO TIpotienypy (cM. maparpad 2.3.3 MoHorpa-
¢un [4]). CTpemiieHre K YCTPAaHEHUIO 9TUX HEJOCTATKOB IMPUBEJIO K MOSIBIEHUIO ABYX
KOHCTPYKIIUI1, B KOTOPbIX HAKOHEYHUKU OTCYTCTBYIOT, a IPOIECC LIEHTPUPOBAHUS
BOJIOKOH B XOJI¢ UX COCIMHEHUS BBHITIOJHSIETCS IPYTUMU CPEACTBAMMU.

OO0ImUMY OTIMIUTETLHBIMU TTPU3HAKAMM Pa3beMOB PaCCMaTPUBAEMOM TPYIIITHI SIB-
JISTIOTCSI:

e BBICTyHalolllee Ha HECKOJIBKO MWLIAMETPOB U3 JiepXkKaTesisi BOJOKHO, TOpel] KO-
TOPOTO CKOJIOT M MOATOTOBJIEH K CPalllUBaHUIO B IPOIECCE MOHTaXa BWJIKU
pa3beMa Ha CIeIMaIbHOM TEXHOJIOTUYECKOM MPUCTIOCOOICHUH;

e HaJW4ue MOMNPYXKUHEHHON KPBIIIKKM, KOTOpas 3aKphIBaeT BOJIOKHA B Hepabo-
YeM COCTOSTHUH;

e  BO3MOXHOCTb YCTAaHOBKM BWJIKM TOJIPKO C TIOMOINBIO KOMILUIEKTa (hMPMEHHOM
TEXHOJIOTUYECKON OCHACTKMU.

Pa3zwem Tuma Optoclip 11 (puc. 110a) mseii- . 1

[IAPCKOI KOMITAaHUK Suhner OCHOBaH Ha Mpu- | W = —
MEHEHMM OJMTHOYHON BWJIKM, KOTOpas B CITy- - ’

yae HEOOXOAMMOCTH MOXKET COEIUHSITHCS C a)
JIPYTO¥ BUJIKOM JUISI TIOJIyYEHUS TYTUIEKCHOTO ) l
BapuaHTa. [IpenBapuTesibHOE BhIpaBHUBAHUE 7
BOJIOKOH TIPY X COEMHEHNU BBITIOJTHSIETCS C .

ITOMOIIBI0 KOHYCOOOpa3Ho Hanpassiomienr, T —bl
OKOHYATEeJIbHOE BRIPABHUBAHUE IIPOM3BOIMT- 0)
Cs1 C TIOMOIIIBIO CUCTEMBI M3 TPEX CABUHYTHIX

JIPYT OTHOCHUTEIBHO Jpyra Ha 120° 1m1apukoB, Puc. 110. Biuku u poserkn
OIMH W3 KOTOPHIX MOABIIXKEH B BEPTHUKAIb- pasbemos Optoclip II (a) u VF-45 (6)
HOM HampapJIeHUHN.

B ommuume oT 3TOr0 onTuueckuii pazbeM VF-4532 (MHOrma MoXeT yIoTpeOmarhbes
HazBanue VG-45) (puc. 1100) xommanuu 3M peann3oBaH Ha OCHOBe V-00pa3HO Ka-
HaBKM M pacCUYMTaH Ha apMUPOBAaHME OJHOM BIJIKOW cpasy JABYX BOJOKOH JIEHTOUHOTO
Kabenst omHoBpeMeHHO. i obecrieueHusT BOBMOXKHOCTUA YETKOTO BBO/Ia CBETOBOJIOB B
HaITpaBJISTIOIMe KaHAaBKU (DUKCAIlUsl MX KOHIIEBOTO yJacTKa BBHITIOJTHEHA C pa3BOPOTOM
1oj yrjaoM 45°, 4To JOMOJHUTEILHO HECKOIBKO YMEHBIIIAET OOIIYIO JAJTUHY U3JeUS.

32 Dra a66peBUaTypa ABIAETCS 3aPErUCTPUPOBAHHBIM TOBAPHBIM 3HAKOM aMEPUKAHCKOM KOPIIO-
pamuu 3M.
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O6a pa3beMa paCCMaTpuBa€MOI'0 THUIIA HE ITIO3BOJIAIOT ITPU COBPEMCHHOM YPOBHE pas-
BUTUSI TEXHUKM OOECIIEYUTh TOUHOCTh BbIpaBHUBAaHHA BOJIOKOH, HeO6XO,I[I/IMyIO U1 O~
HOMOIOBBIX HpHIIO)KeHHfI, 1 IIO3TOMY PCAIM3YIOTCSA TOJIBKO B MHOIOMOIOBOM BapHWaHTE.

4.3. KommyTauuoHHoe obopyaoBaHue

4.3.1. KOHCTPYKTUBHbIE 0COOEHHOCTH ¥ BapuaHTbl NOAKAIOYEHHUA
OnTuyeckoe KOMMYTAlIMOHHOE O0OpPYIOBaHME IMPEACTaBISET COO0OM YCTPONCTBO, CO-
CTOS11Iee M3 TOHKOCTEHHOIO IUIACTMACCOBOTO WJIM METaJUIMYECKOro KopIlyca C 3Jie-
MEHTaMU BHENIHEro KpeIuleHus, Ha OOKOBOI MJIM TOPILIEBOIl MOBEPXHOCTSIX KOTOPHIX
CMOHTUPOBAHbI PO3ETKU ONTUYECKUX PA3ZbEMOB, 4 BHYTPU YCTAHOBJIEHBI Pa3IUYHbIE
OpraHu3aTopsl, GUKCATOPHI U IPYTHE BCIIOMOTaTeIbHBIE 2IeMEHTHI. OTITHIeCKIE KOM-
MYTaIlMOHHBIE YCTPOUCTBA IIPEeAHA3HAYCHBI IS
¢ TOIKJIIOYEHUS BOJIOKOH pa3nuuHbiXx cerMmeHToB CKC npyr K ApyTy ¢ ITIOMOIIBIO
KOMMYTAIIMOHHBIX IITHYPOB;
e moaxmoyeHusi k CKC cereBoro obopynoBaHUsI 4yepe3 OKOHEUYHBbIE IIHYPHI U,
BO3MOXHO, aJlallTepPhl;
* HEepa3beMHOIO COeNUHEHUS (CpalluBaHM) APYT K APYTOM BOJOKOH Pa3THMIHBIX
MaruCTPaJIbHBIX WIA TOPU3OHTAIBHBIX Kabeseil BHYTpU eTo KOopITyca.

B KOHCTPYKIMIO ONTUYECKNX KOMMYTAIIMOHHBIX YCTPOVCTB BXOHAST CIEHYIOIINE
TUIIOBBIE DJIEMEHTBHI.

Kopnyc. B xoHcTpyKIIMu Kopityca MpeaycMaTpruBaloTCsl 3JIEMEHTHI BHEITHETO KpeTie-
Xa, CheMHasl, OTKUIIHAS WIK CIABMXKHAsI KPBIIIKA (BO3MOXHO, IPO3pavyHasi) WIK JBEPIIbI
Ha MEeTJISIX IS JOCTYIa BHYTPb JUISl IPOBEACHUSI MOHTaXHBIX U PEMOHTHBIX paboT. O06-
1IMM TpeOOBaHUEM K KOPITYCy SBJIsIeTCs obecrieueHre yao0HOTo T0CTyIa K BOJIOKHAM U
ONTUYECKUM pa3beMaM, a TakKe HaJexHas 3aIlliTa CBETOBOAOB OT BHEIIHUX MEXaHU-
YECKUX BO3JENUCTBUIA, MOMAAAHUsI BHYTPb MOCTOPOHHUX MPEIMETOB U IbUIU.

IIanenn ¢ po3eTkamu onTHYecKuX pa3beMoB. COrsTacCHO TPeOOBAHMSIM IEMCTBYIOLIUX
penaxkiuii CTaHAApTOB, OCHOBHBIM TUIIOM pazbema Jyisi CKC u, cOOTBETCTBEHHO, IS
KOMMYTalIMOHHBIX TaHeneil sipisiercss SC. s KOMMYTallMU UCIOJIb3YIOTCSI TOJIBKO
IBOITHBIE KOMMYTALIMOHHBIE IITHYPHI, ¥ T03TOMY po3eTKu SC Ha MaHeIu JOJIKHBI OBITh
OBOMHBIMU. [IpoeMBI IJIs1 He YCTaHOBJICHHBIX PO3ETOK 00513aTeIbHO 3aKPHIBAIOTCS 3ar-
JIYIIKaMU JAJIS1 3al[UTHL OT TOTIaJaHus IIOCTOPOHHUX IIPEAMETOB BHYTPb Kopiyca. KoH-
CTPYKIUS TaHeJu pa3pabaThIBAaeTCsI TAKUM OOpa3oM, 4TOOBI 0OecrieunBaTh ya00CTBO
TOAKJIIOUEHUST BUIIOK ONITUYECKUX PA3bEMOB K PO3E€TKaM KaK BHYTPH, TaK U CHAPYXU.
Cornacho nerictBytonuM craHgapram CKC po3eTku pazbeMHBIX ONTUYECKUX COEIU-
HUTEJeH, yCTAHOBJIEHHBIX Ha TIAHEJU, TOJKHBI OBITh CMOHTUPOBAHBI TAKUM 00pa3oM,
YTOOBI MX HAIpaBJISIONINE TAa3bl OBUIM OPUEHTUPOBAHBI B OAHY CTOpoHY. IIpu 3TOM
JOTIyCKaeTcsl KaK TOPU30HTAIBHBIN, TaK ¥ BEPTUKATBHBIN (IPYyr HAIl IPYTOM) MOHTaX
PO3ETOK OJHOU Maphl.

DjieMeHTbl MAPKUPOBKHM ONTHYECKUX MOPTOB. J[JIs1 MApKUPOBKYU MOPTOB ONTUYECKUX
KOMMYTallMOHHO-PACTIPEAETUTENbHBIX YCTPONCTB UCIIOIB3YIOTCSI B OCHOBHOM T€ XK€
SJIEMEHTBI, YTO U IS 3JIEKTPUYECKUX MaHelel pa3IudHBbIX BUAOB. OTMETUM TOJBKO
JIB€ 0COOEHHOCTH, IIPSIMO BHITEKAIOIINE U3 CIIebUKNA paccMaTpUBaeMOTro 000pya0-
BaHUS. Bo-TepBBIX, MPaKTUYECKU HE IMOJYYIUIa PaCIPOCTPAHEHMs IIPaKTUKa MapKu-
POBKM BCTaBKaMU C MKOHKaMM (KaK MIPUMeEpP MCKITIOUCHUS YKaXKeM TOJIKU KOMITAHUH
Siemon). Bo-BTOPHIX, B CBSI3W C IIMPOKUM PACIIPOCTPAHEHUEM B KOHCTPYKITHSIX TIO-
JIOK ¥ HACTEHHBIX My(T 3alATHBIX 3KPAHOB, 3aKPHIBAIOIINX B pabodeM ITOJIOXKECHUU
pPO3eTKM COEIUHUTENeH C MOAKIIOYEHHBIMU K HMM BIUIKAMU, KJIEEBBIE STUKETKU U
CMEHHBIE HaJAMKMCH YacTO YCTAHABIMBAIOTCSI HA BHEIIHEH MOBEPXHOCTH UX MAHETH.

....................................m



OpranusaTop cBeToBon0B. OCHOBHBIM Ha3HAUCHUEM 3TOTO 2JIEMEHTA SIBJISIETCS Xpa-
HEHME TEXHOJIOTMYECKOro 3araca JUIMHBI BOJIOKOH C COOJIOAeHNEM MUHUMAJIBHO J0-
MyCTUMOTO paauyca n3ruba. KoOHCTpYKTHBHO OH MOXKET OBITh BHITIOJHEH B BUjIe Oapa-
6aHa ¢ OOKOBBIMU JIETIECTKAMU, TOJJIOHA C 3aTHYTHIMU BBEPX WM BHYTPh KpasMU WA
OTIETHLHBIX Pa3pe3HBIX KOJIEII.

Opranu3zaTop Hepa3beMHBbIX COeJMHMTENel TpeTHa3HauYeH IS KpeIUIeHusT TPyOoK 3a-
IIATHBIX TWJIb3 CBAPHBIX COSMMHEHUI BOJIOKOH WJIM KOPITYCOB MEXaHMUECKUX CIUIAiCOB.
OpraHu3aTopbl CBETOBOJIOB U HEPa3beMHBIX COSTMHUTEIIEN YaCTO OOBETUHSIIOTCSI BMECTE.
Takoii KOMOMHUPOBAHHBINA B3JEMEHT Ha3bIBAeTCS CIUlaiic-TuiacTMHA. EMKOCTH OomHOM
CIUTAMC-TUIACTUHBI OOBIYHO HE IIPEBBIIAECT 16 BOJOKOH C COOTBETCTBYIOIIMM KOJIMYE-
CTBOM coenuHuTeneil. Ilpy HeoOXOTUMOCTH XpaHEHMST OOJIBIIIETO KOJIMYECTBAa CBETOBOAOB
CIIAC-TUTACTUHBI, KaK TPaBUJIO, YCTAHABIMBAIOTCS PSIOM WIM Yallle APYT Hal APYTOM.

KaGenbHblii (pUKCATOp MCIOMB3YeTCS IS KPEIUICHUST MaruCTPaJbHOTO YUIM TOPU-
30HTAJILHOTO KabeJiss Ha BXoje B Kopityc. KOHCTPYKTUBHO MOXET OBITh BBHITIOJTHEH B
BUJIE 3aXKMMa, 3alleJIKU, ITAHTY WX ITephOpUpOBAHHON TUIAHKU VUTH JIATIKU TIOJ CTSIK-
Ky. PenreHust «1mof CTSIKKy» MHOTIA IPUMEHSIIOTCS] B KOMOMHAIIMY C IPYTUMU BapuaH-
TaM¥ KpeTICHMUSI.

Cxema BHYTpeHHE! pa3BOAKM KOMMYTAIIMOHHOTO YCTPOMCTBA 3aBUCHUT OT MCITOJIb-
3yeMO} TeXHOJOTUM YCTAaHOBKU BUJIOK ONITMYECKUX pa3bheMOB Ha Kabenb. Ha mpakTu-
K€ HaxosIT MPUMEHEHNE TP OCHOBHBIE PAa3HOBUIHOCTY Pa3BOIKHU, KOTOPHIE B CXeMa-
TUYECKOM BHJIe TTOKa3aHbI Ha puc. 111.

SENNENNE | BN | B | EN | SN N | B | BN | S N ] B | B | S
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a) 6) B)
PHC. 111. TI/IHOB])IC CXEMBbI BHyTpeHHefI Pa3BOJAKM OIITUYCCKHUX KOMMYTallMOHHBIX yCTpOﬁCTB

B camom mpocrTeiiiiieM BapuaHTe, KOTOPbIA M300paxkeH Ha puc. 111a, He BBITTONHSIET-
CsI TOTIOJTHUTENIbHOE TIPOMEXyTouHOe coeanHeHue. Ha cBetoBonsl 1 u 2 Kabens 7 TeM
WY UHBIM CIIOCOOOM YCTaHABIUBAIOTCSI BWIKU 3 U 4 ONTUYECKUX Pa3beMOB, KOTOPHIE B
Tpoliecce TaabHEHIeH YKIaaKy MOAKITIOYAoTCsS K BHYTPEHHEW 9acTH pO3eTOK KOMMY-
TallMOHHOTO YCTpoicTBa. Takoif BapMaHT XapaKTepeH Ul CIydast MCITOJIb30BAHUS KJile-
€BOM TEXHOJIOTUM W MEXaHWYEeCKON TEXHOJOTHMU YCTAaHOBKM BWIOK [4], a Takke IIpU
MPUMEHEHUHU TaK Ha3bIBaeMOI1 MMpeTepMUHUPOBAHHOI cOOpKU (cM. manee naparpad 4.4.2).
AHaJIOTMYHas pa3BoIKa MMOTyYaeTcsl TAKKe MPY UCIIOJIb30BaHUM TaK Ha3bIBa€MbIX MUHU-
MUTTEIIOB [4], OMHAKO TIPU ITOM UCTIOIL3YETCs OMOJIHUTEbHOE CBAPHOE COeNUHEHNE
BOJIOKOHHBIX CBETOBOJIOB, CKPHITOE B KOPITyCe 3JIeMEHTa PacCMaTpMBaeMOTO BHIA.

Bonee crmoxnbIM BapraHT n300paxkeH Ha puc. 1110 u xapakTepeH B OCHOBHOM JIJIST
clyJast YIIOMSTHYTO# BBIIIE IMMPETEPMUHUPOBAHHOMN COOPKM C IPYMHITOBBIM Pa3beMOM 5.
JLJIst pa3BOIKY CBETOBOOB IO PO3ETKAM HMCIIOIb3YeTCSI KOPOTKUI KOMOMHUPOBAHHBIH
LITHYpP, OCTAIOIINIICS BHYTPYU KOPITyca M HETOCTYITHBIN ITOJIb30BATEIIO.

ITpu Gospliux 0O6beMax paboOT MO CO3JAHUIO BOJOKOHHO-ONTUYECKUX IMOACUCTEM
CKC mupoKo IpuMEeHSI0TCS TEXHOJIOTUU CBAPKU M YCTAHOBKM MEXaHUYECKUX CIUIaki-
coB (puc. 111B). Ins HUX XapaKTepHO NPUMEHEHHE MOHTAaXHBIX IIHYPOB (pig tail)



nuHoM mopsinka 120 cMm. Mcnonb3oBaHME 000MX 3TUX pelleHU 00513aTeIbHO COIIPO-
BOXIAETCS] BBEIACHUEM B TPAKT PACIPOCTPAHEHUSI ONTUYECKOTO CHUTHAIA JOTIOJHU-
TEJIPHOTO HEPa3heMHOTO COCTUHEHUS. DJIEeMEHTHI 6, KOTOphle 00ECIeYNBAIOT TaKOE
coeMHEeHNUE (3allUTHBIE THJIB3BI M KOPITyca MEXaHWUYECKUX CILIaliCcOB), U3-3a UX 3HA-
YUTETHLHOMU 10 CPAaBHEHUIO C BOJIOKHOM MAacChl 00513aTeTbHO TeM MM MHBIM CITOCOOOM
(GUKCHUPYIOTCS BHYTPU KOpPITyca YCTPOMCTBA, OOBIYHO C MOMOIIBIO OPraHM3aTopa.

B 3aBHCMMOCTH OT KOHCTPYKIIMM KOpITyca M CIIoco0a ero KpeTuIeHUST pa3InJaroT
HECKOJIbKO OCHOBHBIX BHUJIOB ONTUYECKMX KOMMYTAIIMOHHBIX YCTPOWCTB, KaXmoe U3
KOTOPBIX MOXET MMETh HECKOJIbKO BapMaHTOB U MoAu(UKAIIUN WCIIOJHEHUS. DTH
YCTpOICTBA MOAPOOHEE paccMaTPUBAIOTCS HUXKE.

4.3.2. KommyTauMOHHbIe CTOMKHU

KoMmMmyTanmmoHHbIe CTOMKM MPUMEHSIIOTCSI B TE€X CJIydasiX, KOTJa YMCJIO ONTUYECKUX
TIOPTOB B KaOEJIbHON CHUCTEME COCTaBIISIET HECKOJIBKO COTEH M OoJiee. DTa KOHCTPYK-
1M1 OOBITHO TIPEACTABIISIeT COOOI HECYIYIO paMy, Ha KOTOPO yCTaHABIMBAETCS IITAT-
HO€ ¥ JIOTIOJIHUTENIbHOE 000pyI0BaHME, ONTUMU3UPOBAHHOE I pa0OTHI C OOIBIIUM
KOJIMYECTBOM KabeJlelf 1 COeMMHUTENbHBIX IITHYPOB.

IIpu paspaboTke cToek 0co00e BHUMAHUE YACISETCS YBEJIMYCHUIO IUIOTHOCTU KOM-
TIOHOBKM M yIO0OCTBa pabOTHI ¢ COEAMHUTEILHBIMU IITHypamMu. MI3BeCTHBIE B 3TOI 00-
JIACTU pellieHusT 0a3UPYIOTCS Ha BBIIBMDKHBIX M OTKMIHBIX KacceTax, IIpUIeM JIJIST Jajib-
HEHIIero yMeHbIIIeHNSI TabapuTOB KacceTa B paboyeM MOJIOXKEHUHM MOXET OITyCKaThCs
BHU3 Ha yroj npumepHo B 30°.

IIpumepoM 06opyIOBaHMS paccMaTprUBaeMoro Kiacca siBisiercs croiika NGF komria-
Hun ADC. Ee 0OCHOBHBIM 3JIEMEHTOM SIBJISIETCST BBIIBIDKHOMW OJIOK C ONTUYECKUMU pPas3hb-
eMaMM pa3IMYHbIX TUTIOB. 12 TakuxX OJOKOB B OIHY WIM JB€ BEPTUKAIbHBIC KOJOHHBI
ycraHaBimBaroTcs B kapkac FMDF BreicoToit 2,1 M. MeXny KOJOHHAMU pacrojioKeHa
LIEHTpaJIbHAsT TIaHebh IS YKJIaOKM B Hee M30BITKA UTMHBI COCAVMHUTEIBHBIX IITHYPOB.
VYxiaaka obecrieynBaeTcsl 3a CYET TOTO, YTO Ha MaHENM BBIMOJTHEHO 15 pacooXeHHBIX
TIPYT HaJl APYTOM KPYIIIBIX BHICTYIIOB. MI30BITOK [UIMHBI IITHYPA BBHITSITUBAETCS B BUIIE TIET-
JIM, KOTOpast O/IeBaeTCsI Ha OIMH M3 9TUX BBICTYIOB. [IprMeHeHre JaHHOTO TEXHUIECKOTO
PpelIeHus TTO3BOJISIET TTIPOU3BOIUTH KOMMYTAIIUIO IITHYpaMU (DUKCUPOBAHHOM JUTMHHI 5,5 M.

B croliky BMecTO MOmyJell C ONTUYECKMMU pazbeMaMU JIOMYCKaeTCsl YCTaHOBKa
JIPYTUX MAaCCUBHBIX ONMTHMYECKUX KOMIIOHEHTOB THUIIA Pa3BETBUTENEH, MYJIbTUILIEKCO-
POB U T.I., UTO CYIIECTBEHHO pacuiupsieT ee GyHKIIMOHATIbLHbIE BOBMOXHOCTH.

4.3.3. 19-pA10MiMOBOe KOMMYyTauuoHHoe obopyaoBaHue

4.3.3.1. KommyTauHOHHbIE NOAKH KAACCHUYECKOH KOHCTPYKIUMN

KomMyTanimoHHbIe TTOJKY TIpeTHA3HAYEHBI UISI YCTAHOBKU B 19-M10IMOBBIE MOHTAXXHbIE
KOHCTPYKTUBBI (puc. 112). JIjist MOHTaXka MCIIONB3YIOTCST KpeTeXXHble KpoHITeiHbl. MHOorIa
OHU BBIIOJHSIIOTCS TIOABAXKHBIMU M OOECTIEYMBAIOT 3a CYET STOTO IJIABHOE WJIU IACKPET-
HOE peryJMpoBaHue IIyOMHBI YCTAHOBKHU TOJIKU. DTOT ke 3(PDeKT AoCTUTraeTcs B cydae
M3TrOTOBJICHUSI KPOHIUTEMHOB Pa3JIMYHOMN JIJIMHBI HA 3aKas3.

IlepenHsisi maHesb, HA KOTOPO MOHTUPYIOTCSI PO3€TKM, MOXET OBITh BBIIIOJIHEHA
KakK MHTerpajibHasl COCTaBHAsI YaCTh KOPITyCa WJIU K€ MOXET ObITh CbeMHOM € KpeIuie-
HUEM Ha TOBOPOTHBIX 3a/IBIKKaxX Wi BUHTax. [locienHee pelieHre Mo3BOJISIET OUEHb
rubKO aJanTMpoBaTh IOJIKY K KOHKPETHOW CUTyallUM 3a CUYET BO3MOXHOCTHU BbIOOpa
THUIA ONITUYECKOTO pazbeMa.

Kpowme Toro, npumMeHsieTcs TaKk HazblBaeMasi MOAYJIbHAsI KOHCTPYKLIMS, KOTAA PO3ET-
KM MOHTHUDYIOTCSI HA CMEHHBIX BCTaBKaX, YHU(UIMPOBAHHBIX C AHAJIOTUYHBIMU 3Je-
MEHTaMM HACTEHHBIX My(DT. DTO pellieHre JaeT HECKOJIbKO MEHBIIYIO TUIOTHOCTh MTOpP-
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TOB, OJHAKO TO3BOJISIET yCTAaHABIUBAThH
B OJTHOI TIOJIKE PO3ETKU PA3IUYHBIX TH-
TOB, UCIOJNb3ys WX, B YACTHOCTU, KaK
CPENCTBO MEXaHUUECKOM OJJOKMPOBKH OT
HeTPaBWIBHOTO TTOIKITIOUEHHUS.

JI71s1 yBemMUeHNST KOJTMYECTBA TIOPTOB
MOJIKK 6€3 YBEJIMICHUS e¢ TabapuToB 1
00NeTIeHUS X WACHTU(MUKAIIAA B He-
KOTOPBIX CIIyJasiX UCIIOIB3YeTCsI ITapHast
TPYIITUPOBKA PO3ETOK Pa3beMHBIX CO-
eMHUTEeNEN ¢ BEpTUKATbHBIM PacIoio-
JKEHHMEM I1ap, a TakxKe MepeaHue rmaHe-
Y 3Ur3aroo6pasHoii ¢popMel ¢ mapoir Puc. 112. 19-moiiMoBas KOMMYTallMOHHAS MOJIKA
ONTUYECKUX PO3ETOK Ha KaXIOHU IIIO-
manke. JJOmoHUTETbHEIM TIPENMYIIIeCTBOM ITaHeJ el 3uTr3arooopa3Hoit GOpMEI SIBIIS-
€TCsI MEHBIINI paguyc U3rnba COeMMHUTENIBHOTO IIHYpa. Pexke mpuMeHsIeTCsT pa3Me-
IIIEHNE PO3ETOK B IBYX YPOBHSIX C HEOOIBIIIMM OOKOBBHIM CMEIEHUEM BEPXHETO psiaa
OTHOCUTETHHO HUKHero (rmonka FCP 2 koMmmanuu Siemon) Wi B OAWH PSii, HO MO
yrioM 45° OTHOCUTETBHO TIPOAOJBbHON OCU. YBEINUEHNE €MKOCTH TOJIKH JTOCTUTAETCS
TaKXe TOBBIIIICHUEM €€ BEICOTHI 1 MHOTOYPOBHEBHIM PACITOIOKEHUEM PO3CTOK.

Kommanus RiT Technologies pacnpoctpanuia neiictBue cucteMbl PatchView (cwm.
naparpad 11.1.3.1) Takke u Ha onrudeckue peineHus. st sToro B moike SMART
F/O 96 kaxmas myruiekcHast SC-po3eTka CHabOXeHa WHIMKATOPHBIM CBETOIMOIOM,
caMa TIoJIKa TIONKJIIoUaeTcsl K CKaHepy, a JUIsi KOMMYTAllMd MCIIOJNB3YIOTCS IITHYPHI
Smart Jumper ¢ TOTIOTHUTETEHBIM 3JIEKTPIYECKIM IIPOBOIHUKOM araMeTpoM 26 AWG
JUTSI TIEpelavyl 110 HeMy MACHTUGUIMPYIONAX CUTHAJIOB.

BBon kabesst B KopItyc OOBIYHO BHITIONHSIETCS C 3amHel cTeHKUu. HekoTopble KOHCT-
PYKIIUM TIOJIOK MOTYT JIOITyCKaTh BBOI MAaruMCTPaIbHOTO Kabessl ¢ JIeBOi, MpaBoi WiIn
3alHEel CTOPOHBI KOpPITyca, YTO MPUIAeT UM OOJIbIIYI0 (DYHKIIMOHAIBHYIO TMOKOCTD.
UzBectHbl Takke monku cepun OR-625MMC kommanuu Ortronics, B KOTOPBIX IBa
KabenbHbIX BBOJA B BUE TIPSIMOYTOJIBHBIX OTBEPCTUI BHITTOJIHEHBI B KPBIIIIKE KOPITyCa.

Onrrueckre MOJKU BBINYCKA Hayajda-cepeAuHbl 90-X TOZOB MMENU MIPSIMON Ka-
OeJIbHBIN BBOJI, TUIOCKOCTh KOTOPOTO COBIIAfajia ¢ IUIOCKOCThIO OOKOBOU min (Yarie)
3aMHEN CTEHKU KOpIyca. DTO BBI3BIBAIO OIPEeIEHHBIE TIPOOIeMBI, OCOOCHHO B CITy-
yasix pa3leiku Kabeseil BHEIIHe! MPOKIaIKu, CBSI3aHHBIE C TPYAHOCTSIMU oOecrieye-
HUS 3aJaHHOTO HaIlpaBJieHUs BBOJA B TECHOM IPOCTPAHCTBE 19-MI0HMOBBIX KOHCT-
PYKTUBOB. [l ycTpaHEeHUsT 9TOTO HEIOCTaTKa B COBPEMEHHBIX KOHCTPYKIIUSX IIUPO-
KO MIPUMEHSIOTCS pellieHHSsI, 00eCIIeYNBAIOIIe BBOJ KabeIsl IO/ ONpeAe/IEHHBIM YIJIOM
K MPOAOJIBHON OCH TOJIKU. TeXHUYECKU 3TO MOXKET OBITH O(DOPMIIEHO B BUAE BBICTYIIA
WA BEIEMKH TPEYTOJILHOM (hOpMBI Ha 3aHEN CTEHKe KOpITyca WU K¢ B BUIE IpoeMa
B 3aJHEN CTEHKe, 32 KOTOPHIM IOJ YIJIOM B 45° yCTaHOBJIEHA IJIaHKA IIOM CTSIKKY.
IlepBrie nBa pellieHUs SIBSIIOTCS 6oJiee MPEAIIOUYTUTETbHBIMU, TaK KaK 00€CIeunBaIOT
OOJIBIIYI0O TEPMETUYHOCTh BHYTPEHHETO MTPOCTPAHCTBA MOJKU.

Hns obecrnieyeHunst ynoOCTBa MOHTaXa M TOCJIEAYIOIIETO 3KCIUTyaTalluOHHOTO 00-
CIyXKMBaHUS HEKOTOPBHIE THITHI ITOJIOK CHAOXEHBI ITOJO3bSIMU, KOTOPHIE ITO3BOJISIIOT
BBIIBUTATh UX B TIepeHee MTOJIOXKEHNe U MHOTA OTKUIBIBATh BHU3 IMpuMepHO Ha 30°.
JpyruM BapuaHTOM SIBJISIETCSI YCTAaHOBKA KOPITyca MOJIKM Ha IEHTPAIbHON Ui 60Ko-
BOI1 OCH BO BHEIITHEM KOXYXe C TOBOPOTOM MPU HEOOXOAMMOCTH TOCTYIa BO BHYTPEH-
Hee MpocTpaHCcTBO. [1omyISIpHOCTh JAHHOTO PELIEHMSI CEPbEe3HO OIPAaHUYUBAETCS CIIOXK-
HOCTBIO KaK JIMTHEHHOTO, TaK 1 YIJIOBOTO MepeMeIeHUsT KOPITyca IOJIKHA B 9aCTO BCTPe-
YaloleMcsl Ha TIpakTUKe cIydae BBOAA B Hee XKeCTKOro Kabessl BHEITHEe MPOKIaIKU.




a) 0) B)
Puc. 113. BapuaHTBI pacmosoxkeHusT KaOeJTbHBIX BBOJOB B OIITUYECKUX ITOJTKAX:
a) TIpsIMOil; 6) YIJIOBOI C BBIEMKOI1; B) YIJIOBOI C BBICTYIIOM

Tlon mTonKoii Mau TIepes] Hell OOBIMHO YCTAHARIMBACTCSI TOPU3OHTATIBHBIA OPraHU3aTop.
B Hero ykimampiBaeTcsl 3amac JJIMHBI KOMMYTAIIMOHHBIX IITHYpoB. Kpome TpaguiimoHHOI
KOHCTPYKIIUU B (popMe KOJIelT WY MOII0HA JI0-
CTaTOYHO IIHUPOKO TMPUMEHSIOTCS OTKUIAHBIC
OpraHu3aTophl, Takxke OMDOPMIICHHBIE B BUIE
nosnok. BHyTpu Koprmyca 3Toro snemMeHTa mpe-
0) ‘ D D D D D D D D D D D D D ‘ JIyCMOTPEHO HECKOJIBKO KOJIBLEBBIX BBICTYIIOB
JIUISI HAMOTKM Ha HUX M30BITKA JJTMHBI KOMMY-
TallMOHHBIX IIHYpOB. OCh JJIST BpallleHUsI pac-
B) ‘ yyyyyy&yyyyyy ‘ nonaraercsi cOOKy, TaM ke I TpenoTBpaliie-
HUS BBITSITUBAHMS BBITIOJTHEHO OTBEPCTUE ISt
D [CEG AT LI T b | oo xparmim, motermon st xowmeyra-
IIMOHHBIX IITHYPOB BHYTPU KOpITyca, YTO CyIIIe-
Puc. 114. BapuaHTbl pacronoXeHus CTBEHHO YJIYYIIIAeT SCTETUYECKUE XapaKTEPHC-
PO3CTOK ONTUICCKUX pa3heMOB Ha TUKA U yOOGCTBO OOGCIYyXUBAHMS IOJKHU.
TIEPEMHCH TAHCIIH OITMICCKOMN MOMKIL: Hawuboutee sipko ee mpenMyIecTBa MPOSIBIISTIOT-
a) TOPU3OHTAIBHBIN; 0) BEPTUKAJIbHBIN;

B) YIJIOBOM; 1'*) NIBYXPSITHOE CO CMEIIEHUEM ca B CKC ¢ pa3BI/ITOI7I ONTUYECKOM MOJICUCTE-
pSILIOB MO, TpeOyIolIel MPUMEHEHUST OOJIBILIOTO KO-

JINMYECTBA IITHYPOB.

a) ‘I:II:II:II:II:II:II:II:I‘

Tadoauna 64. OnTuyeckue MoJKu

Dupma- Tun Konunuectso u TMpumeuanne
IPOM3BOAUTETH THI PO3ETOK
Lucent 600 12umu 24 ST |I1po3paunas BepXHss CABMKHAS KPHIIIKA, CMEHHAS TIEPEeT-
Technologies mm SC Hsisl TaHeN L ¢ KpeIUIeHHeM Ha IOBOPOTHBIX 3aBIDKKAX
Panduit FRME 24unn 48 ST  |YcraHoBKa pO3ETOK IPONU3BOANTCS HAa CMEHHBIX
6-ITO3MLIMOHHBIX JIMLEBBIX MAHEIAX
Siemon FCP- 12unu 24 ST |I1po3pauHas BepXHsisl KPBIIKA. YTTIOBASA YCTAHOBKA
DWR-(X) |wmu SC PO3€TOK Ha CMEHHBIX BCTaBKaX. BCTpOeHHBIN TOJIOYHBIN
OpraHu3aTop LHYPOB
RiT SMART (96 SC ITonxa o6opymosaia cucremoii PatchView
Technologies  [F/O 96
R3203050 [12ST VII0Ras yCTAHORKA PO3ETOK

Kpatkasi cBofKa ook HEKOTOPbIX Ipou3Boauteieit obopynoBanus 11 CKC mpu-
BOIUTCS B Tabi. 64.

4.3.3.2. Apyrue BuAbI 19-A10HMOBOIr0 ONTHYECKOro 06opyaoBaHuA
Huxe paccmaTpuBaioTcss HEKOTOpPbIE BUIBI 19-MI0MMOBOrO OMTUYECKOTO 00OpYAOBa-
HUSI, KOTOPBIe HE TOJNYIWIN IIMPOKOTO PaCIIPOCTPAHEHUS B IIPAKTHUKE ITOCTPOCHUS OII-
tuaeckux nojacucreM CKC u ucronb3yroTcs 11 pellieHrus] pa3IMIHbIX YaCTHBIX 33/a4.
B siexTpruecKrx KOMMYTAIIMOHHBIX ITAHEISIX OTIPeAeICHHYIO TTOMYISIPHOCTD IOy~
YWJIM TaK Ha3bIBaeMble pa30opHbIe 0J0KU 19-110MMOBBIX KOMMYTAalIMOHHBIX ITaHEIeH
(cM. maparpad 3.3.2.3). B rHe3ma aTuX naHesneil HapsIy ¢ JIEKTPUICCKUMU MOIYJISIMUA
MOTYT OBITh YCTAHOBJICHBI TAKXKE BCTABKM C PO3€TKAMU ONITUYECKUX Pa3beMOB, IIPUME-
HsIeMBbIe UISI OpraHM3anuy MHGOPMAIIMOHHBIX PO3eTOK Ha paboumx MmecTax. JJaHHOe
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pellleHre MO3BOJISIET KaK OUYEeHb T'MOKO MEHSITh KOHGUTYpaIMIo MaHeau, TaK U COo3/1a-
BaTh MaHEJI B OCHOBHOM C ONTUYECKUMU po3eTkaMu. Ha mpakTuke JaHHBIM BapuaH-
TOM MOJIB3YIOTCS TIOCTATOYHO PENKO U3-32 HEYA0OCTBa MOHTaXa (OTCYTCTBYET OpTraHM-
3aTOP CBETOBOAOB M coenuHuTenei). s ero yctpanenus Kommanueit Panduit mpen-
JIOXXeH opraHu3sarop fibre spool 6apabaHHOrO TUIIA, KOTOPHIX HABELIMBACTCS HA 3aIHEI
YacTy TaHeJW Ha CIeIMaIbHOM KpPeTeXXHOM KPOHIITeHe.
Hpyroii croco6 pacimmpeHust (PyHKIIHO-
HaJIbHOU TMOKOCTU Pa30OpHBIX OJIOKOB MC-
noJyip3yercst komnanueit Alcatel. Ee koHcT-
PYKTUB 00pa30BaH YHUBEPCAJIBbHOU NepenHe
naHenbto cepun Omega tuna ACS-202.125,
B MOHTaXXHBIE OTBEPCTHUS KOTOPOW BCTABJISI-
10TCSI IIECTUTIOPTOBBIE ONTOBOJIOKOHHBIE MO-
nynmu (puc. 115). IMocnegHuii mMmeeT mepe-
IHIOI0 CTEHKY C PO3€TKaMMU ONTUYECKUX
pPa3beMOB U 3aIHIOI0 TOPU3OHTAJIBHYIO B pa-
00oueM ITOJIOKEHHMU TOJIKY C BJIeMEHTaMU IS Puc. 115. KOMMYTAIMOHHAS TIAHETH
YCTaHOBKH CIUIAMC-TUIACTUHBI 1 MOHTaXa Ka-  kommaHuu Alcatel ¢ ONTHYECKMM MOLYJIEM
OesnbHOTO (pukcaropa. Besi KOHCTpyKuusl B
cOOpe MOXET pacCMaTpUBATHCS KaK O0eCKOPIYCHOM (B CMBICJIE OTCYTCTBUSI KPBILIKH)
BapuaHT oK. OHa UMEET MEHBIIYI0 CTOUMOCTb, HO HE 3aIlMIIAET KaOeab U BOJOK-
HO OT MEXaHUYECKUX BO3ACHCTBUN U OTIIOXECHUW MBUIN.
B Buzme 19-m10fiMOBOI TTOJIKM MOTYT BBIMOJHSTHCS HE TOJIHKO KOMMYTAIIMOHHO-
pa3nesouHble YCTPOMCTBA, HO M MPOMEXYTOUHbIe My(DTHI. [IpMepoM MOTYT CIIyXKUTh
n3nenust 404866 u 404867 (MakcuMaiabHass eMKOCTh 24 m 48 cOoeIMHEHU COOTBET-
CTBEHHO) HeMeIKoi KoMmmannu Datwyler. CpammnBaHue BOJIOKOH B TaKOil ITOJIKE BHI-
TIOJTHSIETCS Yepe3 pa3beMHBIE ONTUICCKUE COCTUHUTENN. 1T YCTAaHOBKM MX PO3ETOK
BHYTpPEeHHee MPOCTPAHCTBO IMOJKHU pa3iesieHO Ha JBEe YacTU MPOJOJIbHON CTEHKOI.
Jpyroii BapuaHT peain3aliuy IPOMeXyTOIHONH My(MTHI 1711 MOHTaXxa B 19-mioiiMo-
BOM KOHCTPYKTHBE peajusyeT cleayloliass KOHCTpyKius. Kopmyca paccMOTpeHHBIX
nanee HacteHHbIX MydT TUnoB LIU100 u LIU200 mpousBoacTBa Kommnanuu Lucent
Technologies MoTyT OBITH yCTAHOBJIEHBI HA MOHTaXXHOU IIJIaCTUHKE TUIa 742A npyr
HampoTuB Jpyra. I[Ipy 3ToOM IaHeJn ¢ po3eTKaMU Pa3beMHBIX COSAMHUTEIEH KPEIATCS
TOJBKO B OTHOM M3 KOPITyCOB.
Hcnonb3oBaHME pacCMOTPEHHBIX BhIIE KOHGUTYpAIii BMECTO OOBIYHBIX 19-m107i-
MOBBIX TTOJIOK JIaeT CJeAYIolre TPeuMYIIecTBa:
* CHIXEHHE CTOMMOCTH 3a CUET YMEHBILIEHUS BIBOE KOJIMYECTBA PO3ETOK U JIUIIE-
BBIX ITaHEJeH, a TaKXKe OTCYTCTBUS KOMMYTAlIMOHHBIX IITHYPOB;

e yYMEHBIIIEHWE CYMMAapHBIX ITOTEPh B TPaKTe 3a CYET COKpAIeHMSI KOJIMYEeCTBA
Pa3beEMHBIX COCIUHUTENICH;

* HEKOTOpOe yIaydllleHue MaccorabapuTHBIX ITOKazaTesel.

4.3.4. HacteHHble MydTbI

Hactennsie My@ThI’? OOBIYHO UCIONB3YIOTCSA B KAYECTBE OKOHEYHBIX M KOMMYTa-
IIMOHHBIX YCTPOMUCTB IS Kabesieit ¢ HeOOMbIIMM KOJIUYECTBOM BOJIOKOH (Kak mpa-
BUJIO, He Oosnee 24). HauGosee ynoOHBI B TeX CUTyallUsIX, KOT/Ia CETE€BOE U KOMMY-

33 MiHorma 3ToT 3/1eMEHT HasbiBaeTCs IKaguukoM. JlaHHOe Ha3BaHKE TPMXUIOCH B OTEUECTBEHHOM
HayJIHO-TEXHUYECKOI JITeparype v NpohecCHOHAIbHOM XaproHe HEKOTOPBIX CIIEIIMAIMCTOB 110
KabeJIbHBIM CUCTeMaM, BEPOSITHO, U3-3a Toro, 4ro oHo npumensiercs B CKC Mod-Tap, KoTopast
TepBoil MmosiBIIachk B Hairel crpade. C Poccueit paboTaeT mojbCKoe OTAeeHUE TTPOU3BOIUTENS
atoit CKC — komnanum Molex, a mo-1mosibCKu TaHHBIM 51eMeHT Ha3biBaeTcst szafka — mkaduuk.
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TallMOHHOE 00O0pYIOBaHUE MOHTUDYETCS 0e3
NpUMEHEHUS 3aKPHITHIX KOHCTPYKTHUBOB THIIA
mkadoB. BHelIHUI BUI OAHOTO M3 BapUaHTOB
HACTeHHOX My(QTH moka3aH Ha puc. 116.

Hacrennsle My@dThl JOCTATOYHO YacTO MpUMe-
HSIOT TakXke IS Tepexoaa OT Kabess BHeIIHel
MPOKJIANKY TTOOIU30CTH OT MECTA €T0 3aX0/a B 31a-
HUEe K Kabenaio BHYTpeHHeH mpokiaaku. B sroit
cutyaiuu My@dra MOXeT He UMETb PO3ETOK OITHU-
YeCKMX Pa3beMOB U BBITIOTHSIET (QYHKIMU OOBIY-
HOI mpomMexyTouHoit MydTsl. HekoTopsie usro-
TOBUTEIN BBIMYCKAIOT HACTEHHBIE MY(THI B Me-
TaJUIMYECKUX 3ALIUTHBIX KOPIycax C 3aMKOM Ha
JIBeple. DTO MO3BOJISIET YCTAHABIMUBATG UX B MOMEIIEHUSIX CO CBOOOAHBIM JOCTYIIOM.

KoncrpykTuBHO My(dTa mipencTaisieT CO00i TOHKOCTEHHBIN METAJUTMYECKUI WIN TUTACT-
MacCCOBBII KOPITYC, BHYTPH KOTOPOTO Pa3MeIaloTCsl OpraHU3aTOPhl M DJIEMEHTHI Kperuie-
HUS Kabesst. Po3eTKr ONTUYECKUX pa3beMOB OOBIYHO PACIIONaraloTcsl B OOWH WX IBa
psiia Ha TIpaBoi OOKOBOI MOBEPXHOCTH KOpITyca My(THI (IO TIPaBYIO PYKY CHEIIUATIUCTA,
BBITIOJTHSIIONIETO KOMMYyTanuio). [Ipm umcire po3eTok 4-6 OHM WHOTIA OPUEHTHUPOBAHEBI
BHU3 JIJIS1 3aIUTHI OT 3arpsi3HeHUi. OTBEPCTHSI IJIs1 YCTAHOBKU PO3ETOK CBEPJISITCST B KOP-
Iyce B 3aBOJICKMX YCJIOBUSIX UJIM HETIOCPEACTBEHHO Ha OOBEKTE MOHTaXa «I10 MecTy». B
TIOCJIETHEM CJTydae JUTsl YITyJIIeHUs] SCTeTUIECKUX XapaKTEPUCTUK TOTOBOM My(THl PeKO-
MEHJyeTCsI IOJIb30BAThCS CIIENUATbHBIM 11abJI0HOM. B mopasisironieM 601bIIMHCTBE My(PT
WMIIOPTHOTO TPOM3BONCTBA JUISI YCTAHOBKY PO3ETOK MPUMEHSIIOTCSI CMEHHBIE BCTaBKU C
LIECTHIO THE3MAMU KaX/ast, KOTOPbIE KPETISITCS C MOMOIIBIO ABYX (PMKCATOPOB LITAHTOBOTO
tuna. MiHorga maHHbBIE BCTaBKM BBITIONHSIOTCS YHUMUIIMPOBAHHBIMUA C BO3MOXHOCTBHIO
TMPUMEHEHUS TaKKe B TMOJIKAX MOMYJIbHON KOHCTPYKITUU.

st obecrieueHUs] MEXaHMYEeCKOW 3allUThl MOIKIIOYaeMOTO0 K PO3eTKE COeIUHU-
TEJILHOTO IITHYpa OTHOCUTEJIHHO IMPOKO PACIIPOCTPAHEHBI KOHCTPYKIIMU C BHYTPEH-
Hell CTEHKOM U MOHTaXa PO3eTOK MJIU Xe C TOTOJTHUTETbHBIM BHEIITHUM OTKUIHBIM
3alMTHBIM 9KpaHoM. [TocieqHri U3roTaBIMBaeTCsl U3 MeTaJlla WY ITPO3pavyHOil IIacT-
Macchl ¥ JIOCTATOYHO YacTO CHAaOXaeTcsl BHYTPEHHUM 3aMKOM.

IIpu HEOOXOOMMOCTM MOHTaXa HECKOJIBKUX My(T IPYyr Hax ApyromM 6e3 G0KOBOro
CMeIIeHUs UCTIONB3YIOTCSI KOHCTPYKIIUY, B JICBOM YaCTU KOPITyca KOTOPBIX BBIIEICHO
MEeCTO ISl TPaH3UTHOTO MPOXoja Kabesel K BhIIIEeCTOsIIel MydTe.

Puc. 116. Hacrennas mydra

Ta6amua 65. HacreHHble onTuyeckue MyQTh

Dupma- Tun Konmnuectso u TTpumeuanne
MPON3BOANTEID THIT PO3ETOK
Lucent 100A3 12%ST, 6xD-ST|MydThl KOMIITIEKTYIOTCS 2 WU 4 JIMLEBBIMH ITaHET MU C 6
Technologies 6 xXMIC WIH 3 OTBEPCTUAMH IO PO3ETKH PA3IUYHBIX THIIOB.
200A3  |24xST.12xD-ST] HesanelicTBoBaHHBIC MECTA MOTYT OBITh 3AKPBITHI
12 xMIC 3araymKamMmu
Panduit FWHE (24w 48 ST |MydTBI IMEIOT IOIIOTHUTENBHYIO 3AMIUTHYIO CTCHKY U
JIBEPITY, KOTOpAasl 3aKPBIBAET PO3ETKA
Siemon SWIC- |12, 24, 48xST |TIpumensieTcs yriioBas yCTaHOBKA BCTABOK C OJHOI Min
(XX) u SC ZIByMSI IapaMH PO3ETOK ONTUUECKUX Pa3beMoB. Poserku ¢
BHELIHEN CTOPOHBI 3aKPBIBAIOTCS] OTKUIHOH ABEpLEH
Molex M.O.R.E|12, 24xST, My®hTBI KOMIUTEKTYIOTCS IBYMS WJIX YETHIPbMS 6-TIOp -
FCuSC TOBBIMU MOJ1y/IbHBIMU JIMLIEBBIMU [IAHEISIMU C OTBEPCTUSIMU
101 PO3ETKMU PA3IUYHbIX TUNOB. PO3€TKU C BHElIHEN
CTOPOHBI 3aKPBIBAIOTCS OTKUIHOM ABEPLEH C 3aMKOM
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OpHoit u3 nmpobsieM pabOThl C HACTEHHBIMU My()TamMu, pacCUUTaHHBIMU Ha OOJIb-
110€ KOJIMYECTBO TIOPTOB, SIBJISIETCSI CIIOXKHOCTH JOCTYIA K OJHON U3 CTOPOH PO3ETOK B
Tpoliecce BBHIMOJHEHUSI MOIKIIOUEHUN U TepeKoMMyTaruid. Jisi yCTpaHeHUsT 9TOTrO
HemocTaTka KoMImaHueir Ortronics mpemroxkeHa KOHCTpyKIst My Tol Surface Mount
Fibre Cabinet ¢ OTKUIHOI MOHTaXXHOI paMKOI 1O 00pa3ily TPEXCEKIIMOHHBIX HACTEH-
HbIX 19-moiiMoBbIX miKadoB. [Ipodiema qocTyma B Hell periaeTcsi BO3MOXHOCTBIO OT-
KUJBIBAHUS IEHTPAIBHON CEKIIMU Ha METISIX BOOK.

ITepeueHb HACTEHHBIX ONTUYECKUX MY(PT HEKOTOPHIX MPOU3BOAUTENEH 000PYIOBa-
Hus st CKC mpuBeneH B Tabdi. 65.

4.3.5. OnTHYecKHe MHOronoAb3oBaTenbCKUEe PO3eTKH
M KOHCOAMAAQUUOHHDbIEC TOUYKH
OnrTuyeckre MHOTOMOJIB30BaTEIbCKUE PO3ETKU U KOHCOMMIAIIMOHHBIE TOYKH OTHO-
CATCSA K CPaBHUTEJIBHO «MOJIOLOMY» THUIIy OINTHYECKOTO0 KOMMYTAIIMOHHOIO 060pymo-
BaHUsI, KOTOPOE MOSIBUJIOCH TOJBKO B KOHIIE 90-X TOMOB B CBSI3U C OBICTPHIM POCTOM
IIOMYJISIPHOCTH OTKPHITHIX 0GKCOB. M3[est 3TOro THIIa afalTUPYIOT KOHIEIuIo fiber
to the desk Ha ciyyaii oTKpbITOro ouca. B HEKOTOpBIX ciy4yasx JaHHBIA BUA 000-
PYIOBaHHMS TIPUMEHSETCS KaK JOIOJHEHWE K po3eTKaM MyJbTUMenua (CM. maparpad
5.2.3.5). KOHCTpYKTUBHO JaHHBIC PO3ETKM M KOHCOJUIAITMOHHBIC TOYKMU BHITTOJTHEHBI
B BHUJIE 3aKPBITOTO KOPITyca, He UMEIOT SJIEMEHTOB KPEIIeHHS B 19-T10iMOBOM KOHCT-
PYKTHBE 1 00J1a1al0T COOTBETCTBYIOIIMMU 3CTETUISCKUMHM XapaKTepPUCTUKAMU JIJIST Ha-
PYXHOTro 0(MCHOTrO IpuMeHeHus1. V3meust 3Toro Bua npeaHa3sHaueHbl Il YCTaHOB-
KU Ha KOJIOHHE, CTeHE M OPYTUX CTPOUTEIbHBIX KOHCTPYKLMSIX. MaKcUMalIbHast eM-
KOCTb U3BECTHBIX 00PA3I[OB PO3ETOK He MpeBhIIIaeT 12 IIOPTOB, TO €CTh PO3eTKA SBIISIETCS
(YHKIIMOHATIBLHBIM aHAJIOTOM HACTEHHON MY(THI IJIST CBOEH criermmuduyecKoit obaacTu
IIPUMEHEHMSI.

IIpuMepaMy MHOTOIIOIH30BATEILCKMX PO3ETOK MOTYT CIYXUTH 12-IIOPTOBBIC U3MIe-
s 406818-406820 komnanuu AMP, a KOHCOIMIAIMOHHON Toukn — uspenue 406771
3TOU XK€ KOMIIAHUU.

4.3.6. UInpopmaumoOHHbIE PO3ETKHU
Onruyeckue MHOOPMAIIMOHHBIE PO3ETKH BBHITTOTHSIOT (PYHKIIMY WHTEPECHOTO 3J1e-
meHTa CKC co CTOpOHBI ITOJIb30BaTelIeil U yCTaHABIMBAIOTCS Ha pabouymx mecrax. K
HUM ITOIKJIIOUAeTCSI TOPU3OHTAIBHEIN Kabelb, cBa3bIBalommii ux ¢ KO. Mudopmariim-
OHHas PO3eTKa TPAAUIIMOHHON KOHCTPYKIIUM BBHITIOJTHEHA B BU/IE BCTABKU U COCTOWT M3
KOpITyca W OMHOW MJIM HECKOJbKUX PO3ETOK ONTUYECKUX Pa3beMOB, CMOHTUPOBAHHBIX
Ha HeM (puc. 117). Ha mpakrtuke BcTpeda-
JOTCSI BAPUAHTHI UCIIOJTHEHUS KaK C IPSIMOI,
TaK U C YIJIOBOM C BBICTYIIOM U BBIEMKOWM
yCcTaHOBKOU po3eTok. IlpeamoyturenbHON
SIBJISIETCST YCTAaHOBKA PO3ETOK HAIPABJISIIOIIM-
mu 1azamu BHU3. IIpu MoHTaxke HeoOxomu-
MO HCIIOJIb30BaTh TaKYylO0 CXeMYy DPa3BOIKU,
YTOOBI JIEBasI PO3ETKAa MAPKUPOBAIACH CUM-
BosioM A. CortTacCHO HOPMATUBHBIM JJOKYMEH-
TaM, IEHCTBYIOLIUM Ha cepenuHy 1999 roxa,
OCHOBHBIM BUIOM PO3€TOUYHBIX MOIYJIEH ISt
PO3ETOK PacCMaTpPUBAeMOTO BUIA SIBJISIETCS
SC. B ciyyasx, onucanHbix Boime, B CKC
paspenraercs UCIoJab30BaTh UHPOPMAILIMOH-
Hble po3eTkH ¢ ST-pazpemamu.

Puc. 117. Ontuueckast uHGOpMaIIMOHHAS
po3eTKa B BHIE BCTaBKU



KoHctpykius kopryca MHGOPMAITMOHHON PO3ETKU U CIOCO0 €€ YCTAaHOBKU JOJIXK-
HBI 00€CTIeurBaTh BOBMOKHOCTD U3T10a TOPU3OHTAIBHOTO Kabeisl pailuycoM He MeHee
30 MM. B octaibHOM KOHCTPYKIIMSI ONTUYECKON MHGMOPMAIIMOHHON PO3€TKU HE OTIIHU-
YaeTcs OT KOHCTPYKIIUM €€ 3JIeKTPUISCKOro aHalora.

B kagecTBe cpencTBa yCTAHOBKM ONTHUYECKHMX ITOPTOB KaOEIbHON CHCTEMBI IIUPO-
KO€ MCIIOJIb30BaHWE HAXOMST TaK Ha3bIBaeéMble PO3ETKU MYJIbTUMeENNA, OoJiee TTOapo0-
HO paccMoTpeHHbIe B maparpade 5.2.3.5. OCHOBHBIM IPEUMYIIIECTBOM 3TOTO pEIICHUS
SIBJISIETCSI BO3MOXXHOCTb MTPOU3BOJIBHO KOMOMHUPOBATH SJEKTPUUECKUE U ONTUYECKUE
TOPTHI B 3aBUCUMOCTHU OT TpebyemMoil KoHburypanuu pabodyero Mecra, a T0CTaTOYHO
OoJplIe TadapUTHl MO3BOJISIIOT JIETKO PEUIUMTh MpoOJeMy obecriedeHus: TpedyeMoro
paauyca u3ruda BOJIOKHA.

BoNbIIMHCTBO KOHCTPYKITUI MHOOPMAITMOHHBIX PO3ETOK IIEPBOTO IMTOKOJIEHUS TIPEI-
CTaBJIsIeT cO0OI BCTaBKY IJISI MOHTaXa B KOPOO C JAEKOPATUBHOW MaHeNblo, HA KOTO-
POt YCTaHABIMBAIOTCSI PO3ETKM ONTUYECKUX pazbeMoB. OOIIMM HEJOCTATKOM JAHHO-
TO PEIIeHUS SIBJSIETCS CJIOKHOCTh MOHTaXa Pa3beMOB B ITOJIEBBIX YCIOBUSIX U HEBO3-
MOHOCTb UCITOJIb30BAHUS TEXHOJOTMHU OKOHIIEBaHMSI, OCHOBAHHOI Ha MPUMEHEHUHU
MOHTaXHBIX ITHYPOB. [[JI51 ero ycTpaHeHUs B TIOC/IeAHEe BpeMs HapsITy ¢ YIIOMSTHYThI-
MM BBIIIIE PO3ETKAMMU MYJbTUMEINA OOJBIIYIO TOMYISIPHOCTD MOMYUWIN «IBYX3TaXk-
HBbIe» KOHCTPYKIIMU. B HUX Ha TIEpBOM YpPOBHE, KOTOPBII 0OBIYHO OGOPMIIEH B BUIE
MOHTaXXHOI KOpPOOKM M pa3MellaeTcsi BHYTpU KopoOa, pacrojiaraercss opraHu3aTop
JUISL YKJIQJKW TEXHOJIOTMYECKOTO 3araca UIMHBI BOJOKOH, BTOPOil ypoBEHb 00pasyer
COOCTBEHHO PO3€TKa C PO3ETOUYHBIMU MOIYJISIMM ONTUYECKUX PA3bEMOB.

OpuruHajabHOE pellleHne B 9TOU 00JacTu mpeaioxkeHo Kommnanueit Panduit. B po-
3eTKe cepurt MINI-COM npenycMOTpeH OpraHM3aToOp CBETOBOJOB OapabaHHOTO THUIIA
cepun CFS2XX (o dpupmeHHoil TepmuHoioruu fibre spool), pacronoxXeHHBIN B 3a-
Hell 4acTu KOpIlyca pO3eTKM Ha IUIAaCTMKOBOM KpOHIUTelHe. EMKocTh opraHusaTtopa
JIOCTATOYHO AJIs1 XpaHeHust A0 12 M BosiokHa B OydhepHOM nokpeiTuu (0,9 MM 1 Makcu-
MyM 2 M CTaHIApTHOTO OYIJIEKCHOTO Kabessl s IIHYpPOB.

4.4. OKOHUOBaHHbIE
BOAOKOHHO-ONTHYECKHEe KabenbHble uspenus

4.4.1. KommyTauMOHHbIE U OKOHEYHbIe LWHYPbI
AHaJIOTUYHO 3JIEKTPUUYECKUM ONTUYECKUE KOMMYTAIIMOHHBIE ITHYPHI TTpeIHA3HAYEHBI
IUISI PyYHOU KOMMYTAIlMU Pa3Iu4HbIX KabenbHbIx cerMeHToB CKC nmpyr ¢ apyrom.
IITHyp cocTout M3 oTpe3Ka Kabes s IIHY-
POB C BWIKAMHU ONTUYECKUX Pa3beMOB, YC-
TaHOBJICHHBIMM Ha ero KoHuax (puc. 118).
B mopasssttorieM GOJTBIIMHCTBE CIydacB U3
coobpaxeHuil yno0CTBa MCIOJb30BAaHUS B
CKC npumeHstiotcst 1BoHbIE MIHYPbI. Onu-
HapHBII BApUAHT IITHYPOB Ha MPAKTUKE Tpe-
OyeTcs 1OCTaTOYHO PEIKO U IJIaBHBIM 00pa-
30M IS TIOAKITIOUEHUS] HEKOTOPBIX BUIOB
U3MEPUTETHHOTO 000PYIOBAHUS.
HeiicTByoNIe penakiuy CTaHIAPTOB
CKC ormpenensior B KauecTBe OCHOBHOTO
THIIA ONTUYECKUX pa3beMoB SC. Buiku SC-

Puc. 118. KoMMyTalimoHHBI# LIHYP C
Buiikamu SC-pa3beMoB Pa3beMOB JI0JKHBI OBITh YCTAHOBJIEHBI Ha Ka-
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Oeyie IITHypa TakKuM o0Opa3oM, YTOOBI C 00OMX KOHIIOB JIFOOOTO BOJIOKHA OINTHYECKOTO
Kabess HaXOAWIUCh BUJIKM € pa3HOit MapkupoBKoit — A-B wiu B-A. Ecnu kommyTtanu-
OHHBII IITHYp apMUPOBaH BuiIKaMu ST-pa3beMoB, KOTOpPhIE HE UMEIOT 3aBOJICKOI Map-
KUPOBKU, TO OHA JOJKHA OBITH CHEeIaHa JIIOOBIM APYTUM CIIOCOOOM U IO TOM Xe cxeMe.
Haubonee gacTto 310 peaqmsyercss HA OCHOBE TOJUMEPHBIX XBOCTOBUKOB Pa3IMIHOTO
uBeta. Hampumep, Boiltyckaemble upmoit Siemon Buiku ST-pa3beMOB MOTYT KOMII-
JIEKTOBAThCSI XBOCTOBUKAMM YEPHOTO W OEXXeBOTO 1BETOB. PelieHns Ha OCHOBE TIpUMe-
HEeHMS raek (PUKCATOPOB, M3TOTOBJICHHBIX M3 MeTalla Pa3jIMYHBIX LBETOB (0Oejaoro u
JKeJIToro y BWIOK ST-pa3beMoB MIBEMITapCKOIl KOMITaHUY Brugg), MCIOIb3yIOTCS CyIIe-
cTBeHHO pexe. IIpy BO3HMKHOBEHINH HEOOXOIMMOCTH MOXKET OBITh IIPUMEHEHA MapKU-
pOBKa CaMOJIAMUHUPYIONTUMHUCS TUKETKAMU WM CMEHHBIMU HAAITUCSIMH.

OnTuyeckre OKOHEUHBIE IITHYPHI BXOIAT B COCTAaB MOJACUCTEMBI CETEBOTO 000pyI0Ba-
Hus. OHU COCTOSIT U3 OTpe3Ka ABOMHOTO Kabess Il ITHYPOB, C OJHOW CTOPOHBI KOTO-
pOTo yCTaHOBJIEHa BUJIKAa OIBOMHOTO SC-pasbema ISl TIOAKIIOUeHUs K MH(pOpMaIluoH-
HOI1 po3eTke Ha paboyeM MecTe WM K KOMMYTAIlUOHHOMY OOOpPYIOBaHUIO B KPOCCO-
Boii. Ha BTOpoM KOHIle IIIHypa MpeaycMOTpeHa OfHa JBOWHAS WM JBE OXVMHOYHBIX
BWIKM ONTUYECKOTO pa3beMa TOTO THUIIA, KOTOPHIH HEOOXOAUM ISl MOAKITIOUEHUS K
cereBoMy obopynoBaHuto. Hampumep, mst noakimoueHus: K FDDI-koHILieHTpaTopy oKo-
HEYHBIN IITHYp Ha BTOPOM KOHIIE JODKeH uMeTh BUiIKy MIC-paszsema (puc. 119).

CraHmapTHBIN psf UIMH Cce-

PUITHO BBIITYCKaEMBIX OKOHEY-

HBIX 1 KOMMYTAallMOHHBIX IITHY-

pPOB, KaK IPaBUJIO, COAEPXKUT ‘ D
3HayeHus 3, 5, 10 u 15 M, 6oiee
JUTMHHBIC IMHYPBI WA IITHYPHI C
OTJINYHOM OT CTaHI[apTHOfI I - Puc. 119. Okoneunsrii mHyp ST-MIC

HOM M3roTaBIMBAIOTCSI Ha 3aKa3s.

7151 0603HaUYeHUS IITHYPOB UCTIONB3YIOTCSI OYKBEHHO-1IMU(POBBIE MHIEKCHI, B KOTO-
pPBIX T€M WM WHBIM CIIOcOOOM IudpyeTcs: mHGOpMaIds O TUIIE BOJOKHA U BUJIIOK
OKOHEYHBIX pa3beMOB, a TaKKe O JJIuHe Kabens. boyee moapoOHO 3TOT BOMPOC pac-
CMOTpeH B MoHorpadum [4].

M3rotoBuTeM MPAKTUKYIOT B OCHOBHOM MHAVBUAYAIHHYIO YITAKOBKY IITHYPOB B IIPO-
3paYHbIA TUTACTUKOBBI ITAKET, B KOTOPHII MOXET BKJIAIBIBAThCS STMKETKA C ITACIIOPTOM
IIHypa, TJe YKa3bIBaeTCS, B YaCTHOCTH, (DaKTUIeCKOe 3aTyXaHue W KO3 @PUIIMEHT 00-
paTHOTO OTpaxkeHus (IocyeaHee 3HAUeHUEe — JISI OTHOMOJIOBBIX IIIHYPOB).

4.4.2. NMpeTtepMmUHUpPOBaHHblIe cOOpKH
IIperepmMuHupoBaHHBIE COOPKU, WK Kabenu (preterminated cables), MO3BOJISIIOT MPO-
BOIUTH CTPOUTENHCTBO KaOENbHBIX Tpacc 0€3 MCIOJb30BAaHMSI CBApKU M OKOHITOBKU
BOJIOKOH Ha OOBEKTE, YTO HECKOJHKO YMEHBIIIAeT CTOMMOCTb PabOT U BPEeMSI UX BBI-
nonHeHuss. COopKa MIpeACcTaBIsIeT CO00M OTPEe30K MHOT'OBOJIOKOHHOTO ONTHYECKOIO
Kabesisi, KOTOPbIA OKOHIIOBAH BUJIKAMU ONTUYECKUX PAa3beMOB B CTAIlMOHAPHBIX MPO-
U3BOJICTBEHHBIX YCJIOBUSIX C BBIITOJIHEHHEM COOTBETCTBYIOIIMX IPOBEPOK U CHAOXKEH
CIIeIMaJIbHOW OKOHEYHOI apMaTypoil. ApMaTypa OObIYHO BBIMIOJIHEHA B BUJIE TrepMe-
TUYHOTO HAKOHEYHUKA 13 METALTNIECKOM VI TUIACTMACCOBOM TPYOKH, BHYTPH KOTO-
pOTO MPOU3BOAMTCS YKJIaAKa BUJIOK C 3aIlacoM JIIMHBI BOJIOKHA. I1py MCITOTb30BaHUNT
MIpEeTepMUHUPOBAHHON COOPKM MOHTaXHBIE PAaOOTHI CBOISTCS K IIPOTSIKKE Kabess,
VIAJIEHUIO apMUPYIOIIET0 HAKOHEYHNKA Y TIOIKIIOUEHUIO BUJIOK K PO3ETKaM pa3beM-
HBIX COEIMHUTENEeHN MOJKU I HACTEHHON My(QTHI.

[ToBepXxHOCTh HAKOHEYHUKA MOXKET OBITh BBIMIOJIHEHA TJIaaKOi Wi rodpupoBaH-
Hoii. [TocnegHee pelieHre yBeIMYMBAET TMOKOCTh, OAHAKO BBICTYIIBI rodpa LETIsToT-
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CsI 32 HEPOBHOCTU Ka0eIbHBIX KaHAIOB. JIJIS1 yCTpaHEHUs 3TOTO HeJoCTaTKa Ha Todpu-
POBaHHBI HAKOHEYHUK MOXKET OBITh OJIET 3aIUTHBIN 4eXO0JI U3 TOHKOTO 3JIaCTUIHOTO
Marepuana.

Ha mepemHeM KOHIle HaKOHEYHHMKA IpeAycMaTpUBAETCSI IIPOYIIMHA VUIM YCTaHaB-
JIUBAETCS phIM-00MT U151 IPOTSLKKU. HecMoTpst Ha 60j1ee BBICOKYIO CTOMMOCTbD, ITOCTIE -
HUU BapuWaHT SIBISIETCST OoJyiee MPEAIOYTUTEILHBIM, TaK KaK yCTpaHSeT BO3MOXKHOE
3aKpyyuBaHUE KadeJssi B Mpoliecce MPOTSIKKHY.

J1st obsieryeHus YCTAHOBKU B IMOJIKE WIM HACTEHHON MydTe 3al[uTHas apMmaTtypa
MOXET OBbITh BBIITOJTHEHA COCTaBHOM. ['0JI0BHAsI YyacTh MOCIIE 3aBEPIICHUST MPOKIAIKU
yIAISIeTCsI, 3aIHSIs 9acTh OCTAaeTCsl Ha Kabejie M MCITOIb3yeTCsl B KaueCTBE CUJIOBOTO
9JIEMEHTa, Ha KOTOPBIN HaKJIaAbIBaeTCs 3aXKUM KabeIbHOTo aepxkaress. Takoe pere-
HUE UCIIOJIb30BaHO B cepuu coopok Fiber Quick mBeiiniapckoit komnanuu Brugg.

JocTaToyHO TepCEeKTUBHBIM TIPECTaBIISIETCS IPUMEHEHUE IJIsI apMUPOBaHUS Ka-
0eJis TIPETEPMUHUPOBAHHON COOPKM TIPYNIIOBOTO pa3beMa, TaK KaK B 9TOM Cllyyae
MOXHO CYIIECTBEHHO YMEHBIIUTDh IJIMHY W ITUaMeTp 3alllMTHOrO HaKoHeuyHuka. Js
pPa3BOIKU CBETOBOJIOB II0 OTAEIBHBIM PO3eTKaM MY(DTHI WJIM TOJKUA B 3TOM CiIydae
HCIIOJb3YeTCS KOPOTKMII KOMOMHUPOBAHHBIN IITHYP.

IIpeTrepmuHupoBaHHasI COOpKa MOXET OBITh M3TOTOBJIEHA HEIIOCPEACTBEHHO Ha O0BEK-
T€ MOHTaXa U3 OOBIYHOTO COETMHUTENLHOTO 1IIHypa TpebyeMoil IuHbL. s 3Toro dhup-
Moit Molex ncnonb3yercsl CrienuaibHblil KOMIUIEKT. OCHOBOM KOMIUIEKTA SIBJISIETCSI MSIT-
KW TUTACTUKOBBIM HAKOHEYHUK C KOJBIIOM JUIS MPOTSDKKU M 3JIEMEHTAMU KPETUICHMS
KabeJst Hypa, B KOTOPHIN YKJIAABIBAIOTCSI HAKOHEUYHUKYU ONITUYECKUX COCIMHUTEICH.

Coopka 0OBIYHO TIOCTaBIISIETCSI HA OapabaHe. B ciydae apmMupoBaHMs 000UX KOH-
1I0B K HUM OOECIIeYnBaeTCsl CBOOOAHBIN JOCTYI OOBIYHO 32 CUET HAMOTKU KOHIIEBBIX
YY4aCTKOB KabeJisi ¢ OKOHEYHOI apMaTypoil B OTIeNbHOW ceKiuu OapabaHa, oOpa3o-
BaHHBIE TOTTOJTHUTEIBHOU BHYTPEHHENW CTEHKOMN.

Hexotopsie dupmel (Lucent Technologies, ADC, Fibertron, Molex) BbllTycKaioT mpe-
TEPMUHUPOBAaHHbBIE COOPKU, OMVH 13 KOHIIOB KabeJisi KOTOPBIX YK€ BBeleH B pacrpese-
JIUTENILHYIO TTOJIKY M TTOIKITIOYEH K pO3eTKaM pPa3beMHBIX coeNuHMUTeNe. JlaHHasT KOHCT-
PYKITUS TIONTy4rJia Ha3BaHKe MPeTepMUHUPOBAHHBIX TOJIOK (preterminated shelves). TTon-
Ka MOXKET pacIioyiarathcsi Kak ¢ OTHOTO, TaK U € ABYX KOHIIOB KabeJst. JIiist mpeoTBpalieHust
TIONaJaHYs TTBUTY BHYTPB TIPH ITPOTSCKKE B KaOeIbHOM KaHaJle IBeiapcKas ¢pupma Suhner
TIOCTABJISIET U3MEINST PACCMATPUBAEMOI TPYIIIIBI C TIOJIKAMU B 3AII[UTHBIX YeXJIax.

IIperepMUHUPOBAHHBIC COOPKM OKA3bIBAIOTCS TaKKe BECbMa YIOOHBIMHU IIPU Opra-
HU3allMU BPEMEHHBIX CBs3eil. B aToMm ciiyuae kabenb cOOpPKM MUMEET OTHOCUTEIHLHO
Heboubiryto mnHy (10 300 M) ¥ MOCTaBJIsIeTCSI HAMOTAHHBIM Ha 6apabaH quaMeTpoM
nopsinka 70 cM, CHaOXEHHBIM YCTAaHOBOYHBIMU HOXKAaMM M PYYKOH JISI Pa3MOTKU
(pemreHue 1IBeiIapckoil komnanuu Brugg).

IIpuMeHeHNE TIPETePMUHUPOBAHHBIX COOPOK U ITOJIOK OINPaBIAHO IIPU MPOTKEH-
HOCTH TPaccChl 10 2 KM M TpeOyeT TOYHOTO 3HAHWS €€ IJIUHBI. APMHPOBATHCS MOXET
OJIVH WJIM JIBa KOHIIa KaOeJisi, YTO OroBapuBaeTCsl MPU 3aKase.

IIpetepMuHUpoBaHHAsST COOPKA MOXET SIBJISITHCS TAKXKE IIEHTPATLHBIM 3JIEMEHTOM CITe-
UATM3UPOBAHHBIX CTPYKTYPMPOBAHHBIX BOJIOKOHHO-ONTUYECKUX KaOeIbHBIX cUCTEM. B
KayecTBe IIpuMepa Takoro noaxonaa otMetuM cucreMy FLine Hemenikoit ¢pupmbr Kerpen.

4.4.3. PemoHTHbIe KabenbHble BCTaBKHU

PeMoHTHBIE KaOeIbHBIC BCTABKM MCITOIb3YIOTCS TSI OBICTPOrO BOCCTAHOBJICHMS CBSI3U B
CJIydJasix TTOBPEXICHUST MarUCTPaIbHOTO Kabemst. JlaHHOe u3eaue MpeacTaBisieT coboit
otpe3okK Kabesst mmHoi 100-300 M Ha KaTyIiKe, TpuyeM Kabesib ¢ 000uX KOHIIOB CHa0-
XeH MydTaMu. B pasJMuHBIX BapMaHTaX peaJn3allii BCTABOK B My(pTe MOTYT yCTaHaB-
JIMBAaThCS PO3ETKM ONTHYCCKUX PAa3heMOB WIM IPOCTO YKJIAABIBATHCS 3allac BOJOKHA.

212

0000000000000 0000000 0000000000000 00



Jist obsieryeHusl mepeMenieHus KaTyllika cHabXaeTcsl pydykaMy U YCTAHOBOYHBIM Kap-
KacoM Ha KoJiecukax. Y100CTBO TpaHCIOPTUPOBKY BCTaBKU OOECTIEUMBAETCS YKIAAKON
My®bT BHYTPDb KaTYIIKM TaKUM 00pa3oM, 4TOObI OHM HE BBICTYIIATH 3a €€ rabapur.

IMogxmoueHne BOJOKOH MATrMCTPaTbHOTO Kabessl 3aBHCHUT OT KOHCTPYKIIMU OKO-
HEYHBIX My(DT U MOXET BBITIOIHSTHCS C IIOMOIIBI0O MEXaHUUECKIX CIUIAMiCOB WU afarl-
TEPOB OBICTPOTO OKOHIIEBAHUSI.

4.4.4. MoHOAUTHBbIE pacnpeAeAUuTeAbHble NMaHeAu
MOHOJUTHBIE pacTIpeleTuTeIbHbIC TTAaHEeIN, UM MIHU-TIAHEIIN, SIBJISTIOTCSI HOBBIM TH-
IIOM OKOHIIOBaHHBIX KaOEeIbHBIX U3IETUI, TTOCTYIIUBIINM B IIUPOKYIO KOMMEPUYECKYIO
npopaxy B camoM KoHie 90-x romoB. Ilo cBoeil niaee M UCIOJTHEHUIO 5TU MAaHEIU
OYEHb MMOXOXMU Ha MPETEPMUHUPOBAHHBIE TOJIKU, OMHAKO UMEIOT CJIEAYIONINE CYIlIe-
CTBEHHBIE OTJIUYMSI OT HUX:
e KOPITyC MaHEeJH SIBJISIETCSI MOHOJIMTHOM KOHCTPYKIIMEH 1, B OTIMYUE OT ITOJIKH,
TOJIb30BaTeNb I MOHTAXXHMK HE MMEET BOBMOXHOCTHU JOCTYIA B €T0 BHYTPEH-
HIOIO YacTh B IIPOIeCCe MOHTaXKa M 9KCIUIyaTalluy; MOHOJUTHAS KOHCTPYKITUS
KOpIIyca MO3BOJISIET CYIIIECTBEHHO YMEHBIITUTD €T0 rabapuTHhI;
* Kabenb MaHeIW OKOHIIOBBIBAETCSI BWJIKOI TPYIIIOBOTO COESAMHUTES.
OnTuveckuii TpakT Ha OCHOBE U3IETUI paccCMaTpUBAEMOTO BUIA MOXET OBITh MOCT-
POCH TI0 IBYyM OCHOBHBIM cxeMaM. [lepBast M3 HUX HA3BIBACTCST «9KOHOMUYIHOM» [61] 1
OCHOBaHa Ha MPUMEHEHWHU IBYX TaHeell pa3IuaHoi JuHbL. [Ipu aToM amrHa Kabemst
OJTHOM M3 TAKUX ITaHEJICH ITOJHOCTBIO OIIPEIENISCTCS IPOTSKEHHOCTBIO KOHKPETHOM
Tpacchl. B Tak Ha3pIBaeMOM «Ir'MOKOM» BapuaHTe KaOeau MmaHe M UMEIOT OJIMHAKOBYIO U
JIOCTATOYHO HEOOJIBIITYIO JUTMHY (TTopsiiKa 1 M), Ul MX COENMHEHUST UCTIONIb3YIOTCST OOBIU-
Hble TIPETEPMUHUPOBAHHbBIE COOPKU. M3 U3I0KEHHOIO BUIHO, YTO OCHOBHOE OTJIMYUE
MEXIy MPeICTaBJICHHBIMU BapUAaHTaMU COCTOMUT B UMCJIE PA3bEMHBIX COCIUHUTENCH B
TpakTe: OAWH B TIEpPBOM ClIydae M JBa BO BTopoM. M3menusi paccMaTpuBaeMoOro BUIa
SIBJISTIOTCSI. OCHOBHBIM 3JIEMEHTOM BOJIOKOHHO-ONTHYECKON KabOeIbHOUW CUCTEMBI
FiberExpress Bar Cabling System amepukanckoit komrnanuu NORDX/CDT.

4.5. ApanTtepbl

OnTryeckue aganTepsl, Kak 1 OKOHEYHBIE IITHYPHI, UCTIONB3YIOTCS B IIOICUCTEME TTOIKITIO-
YEHUSI CETEBOT0 00OpyAoBaHUS U (DOPMATILHO HE BXOAST B 00J1aCTh JEUCTBUSI CTAHIAPTOB.
OCHOBHOE Ha3HAYECHUE STUX U3IENUI — 00eCIieueHre BOBMOXHOCTH MOIKITIOUEHUS APYT K
JIPYTY BUJIOK pa3beMOB pa3HBIX TUITOB. AAITTephl TIPUMEHSTIOTCSI B TIPOLIECCE BBITTOJTHEHUST
KOMMYTAllUM TIPYU OTCYTCTBUM HYXKHOTO BHa OKOHEYHBIX ITHYpoB. Hambojee mmpokoe
pacrpocTpaHeHHe Ha TIPAKTHUKe TOTYIIN CIIEMYIOIINe 3JIEeMEHTHI 3TOTO BUJIA:

e TIEpEXOIHBIE PO3ETKU;

FM-pa3zbeMsbl.

IITTT T TTIIIT

IOITT T

Puc. 120. ITepexognast pozetka MIC-2ST Puc. 121. FM-pazbsem

213



IlepexomHbple pO3eTKHU IMIPUMEHSIIOTCS JIJIsI TTOAKIIIOYCHUST BUJIOK Pa3beMOB JABYX pa3-
JIMIHBIX THIIOB. DTO YCTPONCTBO IIPEACTABISACT COOOI MPOXOMHYIO PO3ETKY C OOIIei
LEHTPUPYIOIIEH THIb3011 1 THE3AaMU ABYX Pa3HbIX TUIIOB IT0 06e ctopoHkl. Ha puc. 120
M300paxeH IpUMep MepeXOTHOM PO3ETKH, 00eCIIeYnBAIONIe COeTMHEHNE BIUIOK pa3b-
emoB tunos MIC u ST.

FM-pazbsemsl (female-male) (puc. 121) obecrieunBaioT IOAKIIOUEHNE BUIKI pa3beMa
OJTHOTO THUIIAa K PO3eTKe pa3zbeMa japyroro tura. OHM IpeACTaBISIIOT COOOI BWIKY,
3aTHSISI 9aCTh KOTOPOU BBITIOJIHEHA B BUJE T'HE3/1a PO3ETKU JIJIs TOAKIIOYEHUST B Hee
HAKOHEUYHWKA BUJIKU pa3beMa JIpyroro TUIIA.

HexoTopble BuibI ceTeBOro 000pyI0BaHUS UMEIOT OU€Hb BHICOKYIO UYBCTBUTEILHOCTD
doTonprueMHUKa, YTO MPUBOIUT K €TO Meperpy3ke Ha Tpaccax HEeOOJBIIION MPOTSKEH-
HOCTH, XapaKTepHBIX JUISI CTPYKTYPUPOBAHHBIX KaOEIbHBIX CUCTeM. B 3Toi cuTyaruu
IUIsT obecrieyeHnsT paboTOCTIOCOOHOCTH aIliapaTyphbl MIPUMEHSIOT ONTUYECKUE aTTeHI0A-
TOphl. VI3BeCTeH psii MpUHIMITOB MCcTToHeHMsT 9TuX ycTpoicTB. B CKC yno6Ho npume-
HSITh aTTEHIOATOPBI-po3eTKM M FM-amantepbl ¢ BCTpOGHHBIMU aTTeHIoaTopamu. laH-
HBbIE Pa3HOBUAHOCTU STUX IIPUOOPOB MOTYT OBITH BHITTOJIHEHBI KaK (hPMKCUPOBAHHBIMU,
TaK M TMepeMEHHBIMM C TJIAaBHON PEryJIMPOBKONM BHOCUMOTO 3aTyxaHusi. FM-amamrep ¢
aTTeHIOATOPOM M3-3a OCOOEHHOCTE! BBITTONHSIEMBIX UM (DYHKITUN MOXET UMETh THE3/10
¥ BWIKY pa3dbeMa ogHoro tumna. [Ipu Hanmamm aabTepHaTUBBI 71T TIOCTPOEHUST TPAKTOB
CKC npennouturenbHee TPUMEHSTh aTTEHI0OATOPHI Ha OCHOBe FM-amanTepos.

4.6. NMpome)xyTouHblie MyPTbl

IIpomexyrounsle MypThl (puc. 122) IpUMEHSIOTCS B MOJACUCTEME BHEIIHUX Marucr-
payeii IS cpallliBaHMsI CEIMEHTOB KaOesel BHellHel mpokiagku. HeobxommMmocThb
3TOTO BO3HUKAET I10 IBYM IPUIMHAM:

e CYIIECTBYIOT OTpaHWYEHUSI HA JJIMHY CTPOUTEIbHBIX CETMEHTOB KaOeJssl BHEII-
Hell npokianku. [1o3ToMy JIMHHBIE BHEIIHUE BOJOKOHHO-ONTUYECKUE Maruc-
TPAJIM COCTOST U3 HECKOJbKUX CETMEHTOB Kabesst (00bIYHO MO 1-4 KM KaXIblil),
CpallleHHBIX B TIPOMEXYTOYHBIX My(dTax;

e TIpY MOBPEXICHUN WX OOpHIBE KabeIsl BHEIIHEN MPOKIAIKN MECTa €ro Cpalliu-
BaHUS MPYU PEMOHTE 3alUINAIOTCS IIPOMEXYTOUYHBIMU My(pTamMu.

B omimume oT pacCMOTPEHHBIX BBIIIE KOMMY-
TAllMOHHBIX MOJOK Y HACTEHHBIX MyGhT U3IETUS
paccMaTpuBaeMOTrO BUJA MMEIOT JIBE OCHOBHBIE
KOHCTPYKTUBHBIE OCOOCHHOCTH: Y HUX OTCYTCTBY-
0T PO3ETKM JJIST TIOAKIIOUSHUS] BHEITHUX ITHY-
POB ¥ UMEIOTCS YIUIOTHSIIONIE CATBbHUKH, TIPO-
KJTaJIK¥, MAHXKETHl U IPYTUe JIeMEHTHI, obecIie-
YMBAIOIIIUE TEPMETU3AIUIO BHYTPEHHETO 00beMa.

IIpoMexyTouHble MY()TBHI IKCILTYyaTUPYIOTCS
KPYIJIOTOAMYHO U B TSDKEJIBIX YCIIOBUSIX:

e B KOJUIEKTOpax 1 KOJOMIIaX KabeabHOl Ka-

HaJIM3allu;

*  HEIIOCPEICTBEHHO 3aPHITHIMM B TPYHT; Puc. 122. TIpomexyTtouHas Mmydra

e B OosOTax;

e Ha JIHE BOIOEMOB;

e Ha cToJI0aX BO3AYIIHBIX JUHUN CBSI3HU.

KoHcTpyKIust BcexX M3IeIunii, pacCMaTpUBAeMBbIX B 3TOM paszielie, JoJKHa obecre-
YUBaTh TEPMETUIHOCTH IIPU 3aMeP3aHUU BO JIbIY.
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OCHOBOI MPOMEXYTOUHON MY(TH SIBIASIETCS KOpIyc B popMe NUIMHApA WIU
napaJieyienumena co CKpyrjieHHBIMU KpoMKaMu. Bo BTopoMm ciyyae Ha BHEIIHe
TMOBEPXHOCTHU KOPIyCa MHOTA BHIMMOJIHSIOTCS pedpa XeCTKOCTHU, YBEIUINBAIOIIE
€T0 MEeXaHUYECKYIO IMTPOYHOCTh. 3HAUUTEIBHO pexXe KOPITYC BHIIIOJHSETCSI B (hop-
Me nucka. BHyTpu KopIryca pa3MelraeTcs JIOTOK ¢ KacCceTaMM JJIs YKJIAAKW OITH-
YEeCKHMX CPOCTKOB U MPEIYCMOTPEHBI 3JIEMEHTHI TepMETH3AIIMM BHYTPEHHETO 00b-
eMa, a TakKxKe 00ecIieYeHUsI HeTIPEPBIBHOCTU OPOHEBBIX W YITPOUHSIONIUX BJIEMEH-
TOB KabeJrsl.

I'epmeTusanmst My(QpThl OCYIIECTBIISIETCS XOJOAHBIM MW TOPSTYUM CITOCOOOM C T1O-
MOIIBIO 3aJTMBOYHON MAacChl, TEPMOYCAKMBAEMBIX TPYOOK, MPOKIAAOK U MaHXET, a
TaKKe CTEeIUATbHBIX MAaCTUK Y TePMETU3UPYIOIINX JIEHT, HAIIpuMep JIeHTHl Thia VM
xomitanuu 3M. B mocienHee BpeMsi TTOSBUIOCH HECKOJIBKO KOHCTPYKIIMI, KOTOPHIE 3a
CUeT IMPUMEHEHUSI BHICOKOKAYECTBEHHBIX TPOKJIAJAOK U MAHXET, a TAKXKe CITeIIhallb-
HOM (pOopMBI HAaXXMMHBIX ITOBEPXHOCTEH TO3BOJISIIOT JOOMBATHCSI TPEOYEMOTO YpOBHS
TEPMETUYHOCTHA YMCTO MEXaHWYECKUMU CIToco0aMu (3aTskKa OoJITaMUu MU XOMYTa-
MM) 6€3 UCITOIb30BaHUS TePMETUKOB U IIPOIIECCOB TEPMHUUECKOI yCamKu. DTO CyIle-
CTBEHHO YCKOPSIET M YIIPOIIIAeT Mpoliecc paboThl ¢ MyhTOi, 0COOEHHO TTpU HEOOXOIM -
MOCTH €€ MHOT'OKpaTHOI cOOpKM 1 pa30opKU.

B 3aBUCMMOCTM OT KOJMYECTBA M PACIIOJIOXEHUST KaOEJbHBIX BBOJOB Pa3iNYaioT
psIMYIO (BBOABI C Pa3HBIX CTOPOH KOPITyCa) U TYITUKOBYIO, MJIM CTAKAHUYMKOBYIO (BBO-
IIbI C OTHOW CTOPOHBI KOPITyca), a TAaKXKe IMPOXOAHYIO (1IBa BBOJIa) M pa3BETBUTEIbHYIO
(Tpu unu Gojiee BBOIOB) MY(THI.

4.7. Cuctema Blolite

Cuctema Blolite pazpaborana anrnuiickoil komnanueir BICC B xoniie 80-x rogon
U TIpEICTaBISICT COOOM yHayHyIO agamnTaiuio K 00JacTU CTPYKTYPUPOBAHHBIX Ka-
OeJIbHBIX CHCTEM M3BECTHOTO B KaOEJIbHON TEXHUKE METOAA ITHEBMO3aroTOBKM Ka-
HajoB. COrjlacHO KOHIIETIIIUY 3TOW CUCTEMBI IO Tpacce MPOKJIAAbIBAIOTCS HE OITH -
yeckue Kabenu, a mycThle KabeabHble KaHalbl (bloducts), B KOTOpbIe 3aTeM 1O Mepe
HEOOXOMMMOCTHU CXKAThIM BO3IYXOM BAYBAeTCS ONMTUYECKOE BOJOKHO. [IpmHIUMU-
aJbHOE OTJAWYME OT TPAAUIIMOHHOTO METOa MTHEBMO3aroTOBKM COCTOUT B TOM, UTO
B cucteMe Blolite mpu mpokiagke CBETOBOIOB HE IMPUMEHSIETCS BBITSIKHOU mapa-
IIIOT.

st ucnons3oBanust B cucteMme Blolite mpegHazHauyeHBbl CIielMaIbHBIE ONTHUYEC-
KUe BOJIOKHA TPEX OCHOBHEIX TUTIOB: 9/125, 50/125 n 62,5/125, KOTOphIe OTINIAIOT-
Ccsl OT OOBIYHBIX HAJIMYM-
€M JOIOJHUTEJIbHOMN
BHEIIHEN O00O0JIOUKMH U3
aHTUCTATUIECKOTO MaTe-
puanga co cHnenuajbHOM
CTPYKTYPO# BEpPXHEN MO-
BEPXHOCTHU, YBEJIMIMBAIO-
et 3(pHeKTUBHOCTH IIPO-
IBUXEHUS CBETOBOJA B
BO3IyIITHOM ToTOKe. Jlist
YBEJIMYCHUS THOKOCTH BO-

JIOKHA BHEIIHUN JHUAMETD 06) )
€ro BTOPUYHOTO 3aLUTHO- Puc. 123. DaemeHTH cucTeMbl Blolite:

a) xabenpHbIe KaHaTHI bloducts;
ro IIOKPBLITUA YMEHBIIEH 6) Kabes blotwist
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npumepHo 10 500 MmkM. CBETOBOM JOITyCKaeT HEMOCPEACTBEHHYIO YCTAHOBKY BUJIOK
ONTUYECKUX Pa3beMOB 0€3 UCIIOIb30BaHUSI CBAPKU WU MPUMEHEHUST MEXaHUUECKUX
CILIAiCOB.

KabenpHble KaHaAbl UMEIOT AUAMETp 5 WiIM 8§ MM (BHYTpEeHHUU nuameTp 3,5 u
6 MM COOTBETCTBEHHO), IIPUUEM B OITHOI OOIIEN 000T0UYKE MOXET PaCcIoIaraTbCs OT
OJHOTO J0 CeMU TaKMX KaHajoB (puc. 123a). KaHansl nuaMeTpoM 5 MM IPUMEHSIIOT-
cs1 Ha Tpaccax JiuHoi 1o 500 M, UCITOJIb30BaHUE 8-MWLIMMETPOBBIX KaHAJIOB IT03BO-
JIIeT co3aaBaTh Tpacchl mMauHON no 1000 M. MaxkcuManbHasi JUIMHA BEPTUKAIbHBIX
Tpacc coctanisier 300 M. KabGeabHble KaHATBl MOTYT UMETh HapsIy ¢ OOBIYHOM TakXe
BJIATOCTOMKYIO 000JIOUKY, UYTO ITO3BOJISIET TIPOKIAABIBATh UX MeXny 3maHusiMu. [Ipu
MPOKJIaJIKe BHYTPU 3[aHUSI BO3MOXHO TakKXKe NMpUMeHeHue Kabeneir tuma Blotwist ¢
MaKCUMYM YeTHIpbMs 3KPaHUPOBAHHBIMU WU HEIKPAHUPOBAHHBIMU JJIEKTpUYEC-
KUMU MOAYJISIMU KaTeTOpUM 5 M OJHOU TpyOKo¥ KabenabHOro kaHaina (puc. 1230).
DTu Moaynu MoryT ObITh BbinosiHeHBI B BapuaHtax UTP (cepus C5U), STP (C5F) u
S/STP (C5S). Inst obneryeHus poreaypbl UAeHTU(GUKAIIMA BO3MOXHA OKpacKa 1UX
BHEIITHUX 000JI0YEK B pa3jIMUHbIC I1IBETA.

B omHOoM KabenrpbHOM KaHaje MOXET IIPOKJIAIbIBaThCS A0 YEThIPEX CBETOBOIOB (B
TepCIeKTUBE MPeanoaraeTcsl yBeJIuIuTh 9TO 3HaUeHWe cHavaja a0 8, a 3aTem 1o 12),
CKOPOCTb MPOKJIAKU cocTapiisieT 40 METPOB B MUHYTY, Ha Tpacce MOXeT ObITh 10 300
TIOBOPOTOB C pamuycoM m3ruba 25 mm. IIpokimanka qOTOTHUTENIBHBIX JUHUA B OOJIb-
IIAHCTBE CJIy4yaeB He TPeOYeT OCTAHOBKM PAOOTHI KaOEIbHON CUCTEMBI.

CornacHo koHueniuu Blolite, B MOMEHT co31aHMsI KaOeJIbHOM CUCTEMBI ITPOKJIa-
IBIBAIOTCS HE ONTUYECKUe Kabeau, a OTHOCUTENbHO [ellieBble KaOeJlbHbIe KaHAJbI.
KonnuecTBo CBETOBOMOB, COEAMHSIONIUX T€ WJIW WHBIE TOYKHU, OINpPEAENsIeTcs] KOHK-
PETHBIMU TTOTPEOHOCTSMU B AAHHBII MOMEHT BpeMeHU. ONHOBPEMEHHO 3HAUYUTEIBHO
YIIPOLLAeTCsl Mpolleypa 3aMEHbl BOJIOKHA OAHOTO TUIIA HA IPYTOi U PEMOHT MOBPEX-
JIEHHBIX CBETOBOJOB, TaK KaK 3aMEHsIeMOe BOJIOKHO ITPOCTO BBITYBaeTCs M3 KaHaJja.

st obecriedeHUs BO3MOXHOCTU Pa3BUTHSI M IKCIUTyaTallMOHHOTO OOCTYKMUBaHUS
cuCcTeMbl KaOeabHBIX KaHAJOB pa3paboTaH HAbOp aKCeccyapoB M TEXHOJOTMYECKOTO
obopynoBaHus. B coctaB akceccyapoB BXOIST 3JIEMEHTHI CpalllMBaHUST KaOeJIbHBIX Ka-
HaJIOB, B TOM YHUCJI€ C Pa3HBIM ITUAMETPOM, 3arJyIIKU, TPOMEXYTOUHbIE MY(DTHI IS
BHYTPEHHETO W BHEIITHETO MOHTaXa W T.JI.

IIpokiamka BOJOKOH B KaOCJIBHBIN KaHaJ OCYIIECTBIISIETCST C TIOMOIIBIO KOMITIIEKTA
BloCentre, B cocTaB KOTOPOTO BXOIST 3JICKTPUUYECKUNM BO3MYIIHBIA KOMIIPECCOpP W
ocymuTe b Bo3ayxa. ITociaenHuit MOXeT MOAKIIOUAThCSI TaKXkKe K OOBIYHOMY OJITIOHY
CO CXXaTbhIM BO31yXOM. JlJis1 1OoCTaBKU Ha OOBEKT KOMITPECCOP M OCYIIUTENh MaKyIOTCS
B JiBa YeMOjaHa.

ITocire mpokiIanky KabeIbHBIX KAHAJIOB UX IPOBEPSIOT C TTOMOIILIO0 KOMITIEKTA Te-
CTOBBIX TIPUCITIOCOOIeHUM. JIJIsT KOHTPOJIST OTCYTCTBUS 3aTrMOOB, IEPeXaTHl U APYTUX
AHAJOTUYHBIX Te(eKTOB B KaHAJI BIYyBAeTCS IMOJUMEPHBIN IIApUK, KOTOPBINA 3aIepXKM-
BaeTcsl Ha BBIXOJE CIIeIMaIbHBIM yaoBuUTedeM. OTCYTCTBUME OTBEPCTUI M Pa3pbIBOB
TPOBEPSIETCS IO TTOCTOSIHCTBY JABJIEHUSI, KOTOPOE IIpeIBAPUTETHLHO CO3aeTCsl B KaHa-
e (MakcumyM 10 6ap).

ITo omeHKaM pa3pabOTINKOB CUCTEMEBI €€ MCITOIb30BaHUE TTO3BOJISIET PACIIPEACIIUTh
BO BpeMEHH pacxon 10 65% ot obiero oobemMa CpeacTB, HEOOXOMMMBIX IS pealn3a-
1 KabeJbHOM cucteMbl. KpoMe Toro, CTOMMOCTh PeMOHTA TTOBPEXISHHBIX YIaCTKOB
Tpacchl OKa3bIBaeTCs JelieBie mpuMepHo Ha 40% 110 CpaBHEHUIO C TpaccaMH Ha OC-
HOBE TPAJMIIMOHHBIX Kabeseil.
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4.8. BbiBOAbDbI

TexHuueckue, MEXaHUUYECKUE U IKCIUTYaTAlMOHHBbIE XapaKTEPUCTUKU BOJOKOH-
HO-ONTUYECKUX U3MIEIUNA pa3INYHOTO Ha3HAYEHUSI TOJTHOCThIO COOTBETCTBYIOT CO-
BPEMEHHBIM TPEOOBAHUSM K 2JIEMEHTHOU 0a3e CTPYKTYpUPOBAHHBIX KaOeJNbHBIX
cucTeM. DTO JaeT BO3MOXHOCTh 0e3 KaKUX-JIM00 CHellnaJbHbIX OTPaHUUYCHUN pe-
alM30BBIBAThH ONTUYECKUE MOJCUCTEMBl BO BCEX TeX CIydasiX, KOTrja 3TO Heo0Xo-
IUMO TIO YCJIOBUSIM KOHKPETHOTO IpOeKTa. YPOBEHb CTaHAAPTU3AIIMU BOJOKOH-
HO-OTNITUYECKUX KOMIIOHEHTOB M MX TEXHUYECKOE HMCIIOJHEHUE IO3BOJSIOT UC-
MMOJIb30BaTh MPU OPraHU3alMU ONTUYECKUX U dJeKTpuueckux noacuctem CKC
OJIMHAKOBbIE TUMOBBIE MIPUEMBbI, OCHOBHBIE MPaBUIa MOCTPOCHUS U TEXHUUYECKUE
pelnreHus.

BonokonHo-onTuyeckue KabenbHble usnenus CKC u ceteit ¢Bsi3u 001IEro moib30-
BaHUS B 3HAYUTEJIBHOU CTEIIEHN YHUGUIIMPOBAHBI. DTO 00eCIIeunBaeT KaK CyIeCTBEH-
HO€ TIpEBBIIIEHNE HEKOTOPBIX (pakThueckux mapamerpoB kabeneit CKC (Hampumep,
3aTyXaHWUsl) TI0 CPAaBHEHUIO C TEMU 3HAYEHUSIMU, KOTOPble HOPMUPYIOTCSI CTaHIapTa-
MM, TaK U HU3KUU YPOBEHb LIEH Ha SJIEMEHTHYIO 0a3y.

Bo3MoXHOCTh IpUMEHEHUS IIPU pa3paboTKe ONTUYECKOro Kabesl pa3IudHBIX TH-
OB BTOPUYHBIX 3AITUTHBIX TTOKPHITUI BOJIOKOHHBIX CBETOBOIOB ITO3BOJISIET ONITUMATh-
HBIM 00pa30M COIJIACOBBIBATh KOHCTPYKIIUIO Kabelsi ¢ 00JacThio ero npuMeHeHus. B
pesyabrare s Kaxmoi u3 tpex mnoacuctemM CKC cyimiecTByeT CBOWf OCHOBHOM THIT
OITUYECKOTO Kabess .

B Hacrosmee Bpemst mist moctpoeHus: CKC npuMeHsIIoTcs TJIaBHBIM 00pa3oM MHO-
roMoJoBble Kabeau. PocT momyasspHOCTM OJAHOMOMOBBIX pEIIEeHUN He B IMOCJe-
IHIOIO oYepeb 00YCIOBIEH HEOOXOAMMOCTBIO MOJIEPXKU pabOTHl CBEPXBBICOKOCKO-
POCTHBIX ceTeBBIX MHTep(deiicoB Tuma Gigabit Ethernet.

OcHOBHas1 Macca MHOTOMOJZIOBBIX Kabeseit 1 KoMMyTallmoHHBIX IHYpoB CKC BBI-
TIOJTHSIETCST U3 BOJIOKHA T 62,5/125 1 T03TOMY UMEHHO MX PEKOMEHIYeTCS TIpUMe-
HATh JUIST IOCTpOeHUsT KabenpHbIX cucteM. Kabenu ¢ BoimokHom tuma 50/125 npex-
TOYTUTEJIBHEN MCIIONIb30BaTh B Cllydyae HEOOXOOMMOCTH Nepenayu curHaioB Gigabit
Ethernet Ha paccrostaue 300-500 M.

OcnHoBHBIM BunoM pazbeMa B CKC sBisietcs pasbem tumna SC, B Gavkaiinein mep-
CIIEKTUBE B IepeyeHb Pa3beMOB, paspelieHHbIX s npuMmeHenust B CKC, OyneT BBe-
JIeH OIWH VI HECKOJIBKO THUIIOB Pa3beMOB C YBEIIMUYCHHON ILIOTHOCTHIO MOHTaXa U
OIMHAKOBEIM (hOpM-(haKTOPOM C IEKTPUICCKUM PA3beMOM MOIYIHHOTO THIIA. DTO
ITO3BOJIUT 3HAYMTEIBHO YBEJIMYUTh YPOBEHb YHUDUKAIIMY DJICKTPUUECKUAX M OTITHICC-
KX KOMMYTAllMOHHBIX YCTPONCTB U YIIPOCTUTh UHTETPAITUIO DIEKTPUUECKUX U ONTHU-
YECKUX PEIICHUM.

OCHOBHBIM BUIOM KOMMYTallMOHHOTO 060pynoBaHus onTudeckux noacucrem CKC
sBisieTcs 19-mroiiMoBas mosika. Haauaue Takmx CepUHBIX YCTPOMCTB, KaK HAaCTEH-
Hast My(dTa ¥ KOMMYTallHOHHAsI CTOWMKA, TIO3BOJISIET OYEHb TMOKO YIUTHIBATh B KOH-
KPETHOM IIPOEKTE MECTHBIC YCIOBUS B TeXHMYECKUX IToMelneHmnsx. Crieruduka mo-
crpoeHust iuHui ontudyeckux ceteit CKC, B 4aCTHOCTU, pOCT MOMYJISIPHOCTHU pellie-
Huit tuma fibre to the desk u opraHm3zalnumM OTKPBITHIX O(PUCOB, OIpenesieT TaKxkKe
HaJIMYMe HEKOTOPBIX TUIIOB ONTUYECKOTO KOMMYTAaIlMOHHOTO 0OopynoBaHus (abo-
HEHTCKasl po3eTKa, KOHCOIUAAIIMOHHAS TOYKAa), KOTOPBhIe HEe BCTPEUYAIOTCS B CETAX
CBSI3U OOILETO IOJIb30BAHUS.
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Hanuuue 3HaunTenbHO GoJiee Pa3BUTON MO CPABHEHUIO C 3JICKTPUYCCKUMU IOACH-
cTeMaMU HOMEHKJIATyphl OKOHITOBAHHBIX KaOEJIbHBIX U3IEINI TapaHTUPYET OBICTPOTY
noctpoeHus: ontudeckux JuHuii cBsa3u CKC, a Takxke BOCCTaHOBJIICHHE CBSI3U B aBa-
PUIHBIX CUTyalusiX 0e3 NMPUMEHEHUS CI0XHOTO U JIOPOTOro CIEeIMaIu3upOBAaHHOTO
TEXHOJIOTUYECKOT0 000pyI0BaHUS.



