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(54) HABUBOYHA I MAIIIMHA J151 HABUBKY BOJIOKOHHO-OIITUYECKOI'O KABEJIA

dopmyJia 1OJIE3HON MOJIENIU

1. HaBuBOYHas MalMHa, MpeIHa3HAYCHHAsI 1711 HABUBKH BOJIOKOHHO-OIITUYECKOTO KaOest
Ha HECYIIUH 3JIEMEHT - KaOelb, TPOBO UJIM TPOC, a TAKXKe JIJIS1 HABUBKH BOJIOKOHHO-
OINTUYECKOT0 Kaless Ha HECYIIUI 3JIEMEHT C HABUTHIMU Ha HET'O BOJIOKOHHO-ONTUYECKUMU
kabeIsiMu, cojiepikaliasi pamy, KaTyliKy sl BOJTOKOHHO-ONITHYECKOTO KaOels C OChIo,
3aKpEIUIEHHOW Ha pame, IEPEAHUN POJIMK, ONIUPAIOIIMICA HA HECYLLIMIA 3JIEMEHT WIIM HA
HEeCYIIMI 3JIEMEHT C HABUTBIMHU HA HETO BOJIOKOHHO-ONTUYECKUMM KAOEIISIMU U KATSIIITUICS
110 HEMY IPH HaBUBKE KabeJls, 3aJHI00 OIIOPY, OTIMPAOIIYIOCS Ha HECYIIUI 3JIEMEHT WITH Ha
HEeCYIIIUI 3JIEMEHT C HABUTHIMU HA HETO BOJIOKOHHO-ONTUYECKUMU KaOeIsiMU U
OXBaTBHIBAIOIIYIO HECYIIIMI 3JIEMEHT WJIM HECYIIIMI 3JIEMEHT U HABUTHIE HA HETO BOJIOKOHHO-
OINTUYECKUE KAOEIN MPU HAaBUBKE Ka0esl, MEXaHUUECKUI MPUBO/I J1s1 TPeoOpa30BaHUS
BPALLEHUS IIEPEIHETO POJIMKA BO BPALLIATEIIbHOE IBUKEHUE PAMBI MAILLIMHBI BOKPYT HECYIIETO
3JIeMeHTa TPy HaBUBKE KabeJis, YyCTPONUCTBO HATSDKEHUS KaOells IIpyu ero HaBUBKE, T'PY3,
MpeHa3HAYEHHBIMN J151 0aJIaHCUPOBKHU Beca Kabdesisi C BO3MOKHOCTBIO PeTyJIMPOBKU OajiaHca,
CTaOMIM3HPYIOIIUI TPYy3 HA MOABECe, MPUKPETICHHOM K HeBpAIIaOIIeCs YacTr
MEXAHUYECKOTO MPUBOJA BPALCHUS, OTIMYAIOLIAAICA TEM, UTO 3aHSs OIOpA MPUKPEIIICHA
K pame 6€3 BO3MOKHOCTH BpallleHHUsI OTHOCUTEILHO Hee, BBITIOJIHEHA B BUJIE pa3beMHOM
KOHCTPYKLMHU U UMEET, 110 MEHBIIEN MEPE, IBE YACTH, OHA U3 KOTOPBIX )KECTKO [IPUKPEIIICHA
K paMe, a Ipyras NpPUKpEIUIeHa K paMe TakK, YTO MO3BOJISET PACKPBIBATHCSA ONIOPE 1A
YCTAaHOBKHW MAIlIMHbI HA HECYILIUHA 3JIEMEHT WJIM HA HECYILIUH 3JIEMEHT C HABUTBIMHU HA HETO
BOJIOKOHHO-OIITUYECKUMHU KaOEIISIMU M 3aKPBIBATHCS C (PUKCALMEH K YaCTH OITOPBHI, )KECTKO
MPUKPEIJIEHHOM K paMe, JIJTs 0XBATA HECYIIETO 3JIEMEHTA UJIM HECYIIIETO 3JIEMEHTA C HABUTBIMU
Ha HEero KabeasMu MOBEPXHOCTHIO B BUJIE BHYTPEHHEHN YaCTU MTOBEPXHOCTH KOJIbIIA.

2. HaBuBOYHas MalMHa 1o 1.1, OTJIMYaromascs TeM, YTO YCTPOMCTBO HATSIKEHUS Ka0ess
B [TIOJIHOM COCTaB€ HAXOJIUTCS BHYTPU OapabaHa KaTyIIIKH.

3. HaBuBOYHas MaiuHa 1o 1.1, OTJIMYaromascs TeM, YTO YCTPOMCTBO HATSKEHUS Ka0ess
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COZICPKUT CIUPAJIBbHYIO IIPYKHUHY.

4. HaBMBOYHAas MalllMHA 10 I1. 1, OTJIMYaloIIascs TeM, YTO YCTPOMCTBO HATSIKEHUS Kabes
COZICPKHUT, IO MEHBIIEN Mepe, OJIHY TOPMO3HYIO KOJIOJKY.

5. HaBuBOYHAas MalMHa 10 1.1, OTIMYaoIascsa TeM, YTO yCTPOUCTBO HATSIKEHUS Kalems
COZEPKUT OOTOHHYIO MY(TY.

6. HaBuBouHast MammHa 1o 1.1, oTIMyaromascst TeM, 4YTo BHYTpU OapabaHa KaTyIIKK
HAaXOJUTCS] KOHTEHHED JU1s1 PA3MEILCHUS CIIEAYIOIIMX 3JIEMEHTOB MTOJHOCTBIO UIIM YACTUYHO
B 110001 KOMOMHAIMU: BHYTPEHHMI KOHEI OyXThI BOJIOKOHHO-OIITUYECKOTO Kabes,
YCTPOMCTBO pa3BETBIIEHUS IO OHOBOJIOKOHHBIM Ka0eIsiM, OTHOBOJIOKOHHBIE Kabely,
ONTUYECKUE PAZBEMBI.

7. HaBuBOYHAsI MAllIMHA 10 1. |, OTJIMYAIOIIASICS TEM, UTO KaTYIIKa HEChEMHAasl, & BHEIIHSS
IIeKa KaTYyIIKU ChbeMHasi U 00ecrieyMBaeT BO3MOKHOCTh YCTAHOBKM OeCKapKaCHON OYXThI
kabeJsist Ha KaTYIIKY.

8. HaBuBouHas mammHa 1o 1.1, oTiiMyaromascs TeM, 4To 3aJHss OIOpa, BBIIIOJIHEHHAS
B BUJI€ Pa3bEMHOM KOHCTPYKIMH, IPY HABUBKE KAOEJIsl OXBATHIBAET HECYILIUI SJIEMEHT WK
HECYILUI 3JIEMEHT C HABUTBIMU HA HETO KaOesIMU KOJIbLEBOW TOBEPXHOCTBIO, KOTOpast
CKOJIb3UT ITPU HABUBKE KaOeJIsl IO HECYIIIEMY JIEMEHTY WJIM 110 HECYIIIEMY 3JIEMEHTY U IPYyTUM
HABUTBIM HA HETO KAOENSIM.

9. HaBuBoYHas MammHa 1o 1.1, oTaMyaromascs TeM, 4TO 3aHsI ON0Pa, BBIIIOJIHEHHAS
B BUJIE PA3bEMHON KOHCTPYKLUH, COAECPIKUT, IO MEHBLIEH Mepe, 1Ba POJIMKA, OCH KOTOPBIX
KECTKO 3aKPEIUICHbI HA YACTSIX OMOPBHI, U MPU 3aKPHITUM ONIOPBI HA HECYIIIEM 3JIEMEHTE OCH
MEPIIEHAUKYJISIPHBI HECYLIIEMY 3JIEMEHTY, 4 POJIMKM CMBIKAOTCS, IIPYU 3TOM POJIMKU UMEIOT
TaxKyro (opmMy, YTO OHM OXBATHIBAIOT HECYIIMHI JIEMEHT WM HECYIIHIA 2JIEMEHT C HABUTBIMU
Ha Hero kabessiMu o J00HO KOJIBLEBOM MOBEPXHOCTH U KATSITCS 110 HEMY ITPY HABUBKE KaOesl.

10. HaBuBouHas MalmHa 1o 1.1, OTIIM4aromasicst TeM, 4To €€ YaCTH, BPAIAIOIIHUECS BOKPYT
HECYIIIETO 3JIEMEHTA IPU HABUBKE, OTPAXAEHBI CbEMHBIM KOKYXOM, IIPUKPEIJIEHHBIM K
HEBPAILAIOUIEHCS YaCTH MAIIIUHBL.
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OO6nacTh TEXHUKH, K KOTOPOW OTHOCUTCS TI0JIe3HAasi MOEIIb

ITone3nast MoaeTb OTHOCUTCSI K YCTPOMCTBAM ISt MOHTAXKa ONTUUYECKUX Kabesel.

VYpoBeHb TEXHUKHU

BosiokoHHO-onTHUUECKUE Ka0EIU MPOKIIAAbIBAIOT B YIIMUHBIX YCIIOBUSIX, B YACTHOCTH,
BO3/IYIIHBIM CITOCOOOM MyTeM TojiBeca Ha onopax. Kabdesu moiBemBaroT Kak CAMOHECYIIHE
WM OPUKPEIUISIIOT K HECYILIEMY 3JIEMEHTY - TPOCY, IPOBOAY WJIM CAMOHECYIIEMY KaOEI0.
M3BecTHBI HECKOJIBKO CIIOCOOOB MPUKPETUICHUS, CPE/IM HUX TAKUE, KaK MPUKPETIICHUE
XOMYTaMHM WK CTSHKKAMU, PACIIONIOKEHHBIMH BJI0JIb HECYILIETO 3JIEMEHTA YePE3 OIPEIETIEHHbIE
MPOMEXKYTKHU, MPUKPEIICHUE ITyTEM MPUMOTKHU KabeJsiel K HECYIleMY 3JIEMEHTY IMPOBOJIOKOM,
KOPAOM WJIY JIEHTOM (crtoco0 M3BECTEH KaK TeXHOJIOTUs «lashing»), mMpUKperieHue myTeM
HABUBKU BOJIOKOHHO-ONTUYECKOTO KA0Esl Ha HECYIIIMHI 3JIEMEHT.

N3BecteH crocod noiBeca BOJTOKOHHO-ONTUYECKOT0 KaOesi Ha TPOBO/T BO3AYIIHOM TUHUU
3JIEKTpoIIepeiad, B YaCTHOCTH, Ha T'po3o3anuTHbIN Tpoc (mateHT CHIA No. 4,715,582 ot
29.12.1987, Furukawa Electric Co.), BKIIOYAIOLINIA TPEABAPUTEIBHYI0 HAMOTKY BOJIOKOHHO-
ONITUYECKOTO KabesIsi MEpHOM JJIUHBI HAa KaTYIIKY U 3aTEM HABUBKY BOJIOKOHHO-OIITUUECKOTO
Ka0eJIsl C KaTYIIKU Ha TIPOBO/T IO CIIMPAJIH ¢ TTOMOIIBIO CIIENUATbHOTO HABUBOYHOTO
YCTPOUCTBA - HABUBOUHOM MAIlIMHBI. DTOT CIIOCOO MO3BOJISET MOABEIINBATH BOJIOKOHHO-
OTITUYECKU1 KabeIb (HaBUBHOM Kabesib) B IIPOJIETEe MEXKTY IByMs OTIOPaMHU, HABUBAs €ro Ha
CYIIECTBYIOIIMIA HECYILIMIA 3JIEMEHT, @ UMEHHO MIPOBOJ WM TPOC, IIPUYEM MAKCUMAJIbHO
JIOTMTyCTUMAs CUJIa PACTSDKEHUsT KaOessi MOXKET ObITh 3HAUMTENIbHO MEHbIIIE, YeM IS
CaMOHECYIIEero Kabesi, U 3TO IaeT BO3MOXKHOCTh 3HAYUTEIILHO YMEHBIIUTD MOTIEPEYHBIE
pa3Mephbl M TOFOHHBIN BeC HABUBHOT O KabeJis 1o CpaBHEHUIO ¢ camoHecyuM. [1pu HaBuBKe,
B YACTHOCTH HA TPOC, HABUBOUYHAS MAIIMHA KATUTCS HA POJIMKAX IIPU IPOJABUKEHUU 10 TPOCY,
MepUOIMYECKU 000paurBaeT KaTyIlIKy ¢ KabeleM BOKPYT Tpoca, U KaOelb, CMAaThIBAsCh C
KaTyILIKH, COMPAJILHO YKIIAJABIBAETCS HA TPOC, HATATUBASICH CIIELUATIbHBIM HATS)KHBIM
yCTPOUCTBOM HAaBUBOYHOM MaIuHbl. Kabenb Ha KaTyllIke JOJKeH ObITh COAIaHCUPOBAH
CPy30M, IIPUKPEIICHHBIM K LITAHIE HA IPOTUBOIIOJIOKHOW CTOPOHE 10 OTHOLIEHUIO K OCU
BpallleHus1, BEC KOTOPOTO OMPeesIeTcsl MacCcot Kabess Ha KaTyIIKe, OTKJIOHEHUSI €ro LIEHTpa
TSIKECTU OT OCH BPAILICHUS U JUIMHOUIITAHTHU. J[J1s1 HABUBKM TPUMEHSIIOT CIIEUUAJIbHbBIN
HAaBHMBHOU BOJIOKOHHO-ONITUYECKUI Ka0€Ilb, KOHCTPYKLHUSI KOTOPOTO UMEET, IO BO3MOKHOCTH,
MaKCHMaJIbHO YMEHBIIICHHbIN TOTOHHBIN BEC.

Cnioco6 nmpukperieHus: Kabenel K HECYIEMY 3JIEMEHTY MOKHO NMPUMEHUTH U K 3aj1aue
nocrpoenus Bo3ayiHoi cetu FTTH (fiber to the home - BoiokHo B fom). Cetu FTTH umerot
pacnpeenuTeNnbHble KaOeau, K KOTOPbIM MOJKITIOUAOTCs ApOI My(QThI, U APOT Kabeu,
KOTOPBIE MTPOKIAAbIBAIOTCS OT port My(pT k qomam aboHeHTOB (I"ackeBuu E.b. Bo3aymnas
FTTH-ceTh 411 4ACTHOT'O CEKTOPA HA OCHOBE ONTUYECKUX KAOETbHBIX KIYTOB. - )KYpPHAI
«ITEPBASI MUJIA Last Mile», Nel, 2014). KonmuecTBO JOMOB, MOAKTIOUEHHBIX K IPOTI
My TaM, OTpaHUIUBAETCS, HAIIPUMEP, YUCIIOM 8, a OT Ipor My(dT B JOMa, B YACTHOCTH TTPU
MpUMeHEeHUH TexHoorud PON, mpoXoIuT ogHO BOJOKHO. B psize ciyyaeB apor My Thl
MTOJIKJTFOYAIOTCS K (PUIEPHOM YaCTH CETH 3Be31000pa3HO KaOEIISIMU C MAJIBIM KOJIMYECTBOM
BOJIOKOH, HAITPUMEP COAepKAIMMU 10 8-MU BoTlokoH. Kabenu, mpeiHa3HauUeHHBIE TS
MIPUKPEIUICHUS K HECYILEMY 3JIEMEHTY U COIECPKAIIME MAJTIOE KOJIMYECTBO BOJIOKOH (0T 1 110
8), MOTYT OBITh TOHKMMHU, HAIIPUMED, UMETh MOTNEPEUHBIE pa3Mephl 10 4 MM, U JIETKUMHU,
HaIpuMep, MMeTh TOroHHBIN Bec 10 10 kr/kM. C apyroi CTopoHsl, Bo3ayiiHbie cetd FTTH
XapaKTEPU3YIOTCS TEM, UTO B IMPOJIETAX MEXK/Y OIIOPAMH, PACIIOJIOKEHHBIMU BIOJIb YJIMIL,
OJIHOBPEMEHHO MO/IBEIIMBAETCSI HECKOJIBKO Kalellel, JUIMHA KaX/10T0 U3 KOTOPBIX OTpaHUYeHA
HECKOJIbKMMH COTHSIMU METPOB. [IprMeHsIsI HABUBHYIO TEXHOJIOTHIO, MOKHO IIPUKPENUTH
HECKOJIbKO TOHKMX paclpele/MTe/IbHbIX U APOIl Kabesel Ha OJIMH HECYIIUI 3JIEMEHT,
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HaIlpUMep, Ha TIPOYHBIM CAMOHECYIIMI ONTUYECKUI KaOeIb WK Ha TPOC, 0Opa3ys
MOJIBEIICHHBIN HA OMOPAX IJIOTHBIN KI'YT U3 ONTUYECKUX Kabenei. [{Jist aToro Heo0xoaumo
HECKOJIBKO Pa3 MPOBECTU HABUBOYHYIO MAIIIMHY 110 OJTHOMY U TOMY K€ HECYILIEMY 3JIEMEHTY
C YK€ HAaBUTBIMU Ha HEro Ka0elIsiMu, KaXKIblil pa3 HaBUBAsl ouepeaHOM Kabenb. MalvHa He
OyJleT MOBPEXKIATh YK€ HABUTHIE ONTUUECKUE KaOeIH, €ClIh OHA BMECTE C KaTYIIKOM Kabess
MMEET JOCTATOYHO MAaJIbIi BEC U €CIIM OTIOPHBIE 3JIEMEHTBI, KOTOPBIMU OHA OIIMPAETCS HA
HEeCYIIIMI 3JIEMEHT, HE MO/IJIEBAIOT YK€ HAaBUThIE KaOeu U He 3aIyThiBatoTcs B HUX. Kpome
TOT0, BEC MAIIIMHBI JIOJIKEH MO3BOJIATH OJTHOMY MOHTa)KHUKY YCTAHABJIMBATH €€ HA HECYLLIUI
3JIEMEHT U CHUMATh C HETO BPYYHYIO C IPUCTABHOM JIECTHULBI.

M3BecTHa kKoHCTpYyKIMs HaBUBOUHOM MatMHbI (maTteHT CILA No.6,032,448 ot 07.03.2000,
Focas Limited), 1711 KOTOpOM KaTymika ¢ KabejJeM yCTaHABIIMBAETCS Ha BaJl MAIIIMHBI,
pacroyiarasch 1o OgHy CTOPOHY OT OCH BPAIlICHUS MAIIIMHBI BOKPYT HECYILIETO 3JIEMEHTA ITPH
€€ IPOABM>KEHMH BI0JIb HEr0. Basl ycTaHOBJIEH HA BpalIAIOIIEMCS KOPITYCE MAILLIMHBI, KOTOPbIA
OXBATBIBAET JBA POJIMKA, KOTOPBIMU MalllMHA ONIMPAETCsl HAa Hecyluit 35ieMeHT. Kabenb
HATATUBAETCS] OTAEIBbHBIM YCTPOMCTBOM, KOTOPOE BBITIOJIHEHO B BUJIE IIJIAHKH C POJIMKAMU
JUIs1 KaOeJsi, OJTMH U3 KOTOPBIX MOKET JIBUTATHCS BAOJIb TUIAHKH, HATSATUBAS TIPYXKUHY, a
KaTylIKa UMEET TOPMO3HOU MEXAHU3M, CUJIa TOPMOKEHUSI KOTOPOTO 3aBUCUT OT IMOJIOKEHUS
MOJIBMKHOTO pojika. HaBUBOUHBIE MAIIMHBI TAKOTO TUIIA UCHIOIB3YIOTCS ISl HABUBKHU
KaOeJIsl C YUCIIOM BOJIOKOH JI0 72 Ha TPO303aIlUTHBIE TPOCHI WM (pa3HBIEC TPOBOIA
BbICOKOBOJIBTHBIX JIDIT. ITpu aToM MarmHa ¢ kabeneM umeeT OOJIBIIION BeC, U €€
YCTaHABJIMBAIOT HA ITPOBO/I UJIM TPOC ITPY ITOMOIIM ABTOKPAHA WX CIIEHUAIIBHOTO IIOITBEMHOT'O
ycrpoiicTBa. KoHCTpyKIuMst MAIIMHBI XOPOIIIO 3apeKOMEHA0BaIa ce0sl 1711 HABUBKM ONTUYECKUX
kabeJreli Ha MPoBoOAa BICOKOBOIBTHEIX JIDIT. UMeHHO 1s 3TOM 3a71a4uM OHA U OblTa
npemyioxeHa. Katynka MamumHbl TaKOW KOHCTPYKIUM 1aJIEKO OTCTOUT OT OCH BpaICHUS
MAalIMHBI BOKPYT HECYIIIETO 3JIEMEHTA U3-3a TOT'0, YTO KOPIYC, HAa KOTOPOM YCTaHOBJIEH Ball,
OXBATBHIBAET OMOPHBIE PONUKU. {1 OaTaHCUPOBKYU TpeOyeTCs yIJIMHEHHAS IIITAHTa U
YBEJIMUEHHbIN OaTaHCUPOBOYHBIN I'py3. Y CTPONUCTBO HATSIKEHUS KaOelsl yBEIMUMBAET pa3Mepbl
MAIIIMHBI U HE ONITUMAJIBHO T10 Becy. Bce BMecTe 3TO 3aTpyAHSAET MPUMEHEHUE ITOU
KOHCTPYKIIMHU JIJTSI CO3/1aHUsI HAaBUBOUHOM MalHbl FTTH, nomnyckaroiei MHOKECTBEHHYIO
MOCJIeIOBATEIbHYIO HABUBKY TOHKUX Kabesel, a UMEHHO, JOCTH)KEHHUE KOMITAKTHOCTH U
MaJjoro Beca.

Eie ogna usBecrHas HaBuBouHas mamnHa (ITatent RU 2309109) umeer pamy, BHYTpb
KOTOPOW YCTAHABIIMBAETCS KACCETA U3 JIBYX KATYLIEK, HA KOTOPBIX C MEPEXOIAMU MEXKITY
HUMH HAMOTaH OTPE30K ONTUUYECKOTro Kadesns. [IpuBoa BpallieH!s] MAILIMHBI BBITTOJIHEH B
BUJIE OTJEJIBHOIO y3J1a, KOTOPBIA KPENUTCA K IepeIHEN CTEHKE paMbl. B BHUIe OTAEIBHOTO
y371a BBITIOJIHEHA W 3a/IHSISI OTIOPa, KOTOpasi KPEIUTCs K 3aJIHel cTeHKe paMbl. OCh KaTyIIeK
MEePIEHANKYJISIPHA OCU BPAIIEHUSI MAIIMHBI MU OTCTOUT OT HEE HA JOCTATOYHO MaJloe
paccTosiHie. DTO JTAa€T BO3MOKHOCTb COAIAHCUPOBATh MAIIIUHY T'PY3aMH, YCTAHOBJIEHHBIMU
Ha pamy 0e3 MPUMEHEHUs OATAHCUPOBOYHOM ITAaHTU. MalllMHa onupaeTcsl Ha HECYIIUIA
3JIEMEHT MEPEAHUM POJIMKOM, CBA3AHHBIM C MEXAHMU3MOM I€peIaud BpAIEHHUs, U 3 THUM
POJIMKOM, 3aKPETVIECHHBIM Ha paM€ B OITIOPHOM Y3JI€ C TOJIIUITHUKAMU, KOTOPBIA OXBATHIBAET
HECYIIMIA 3JIEMEHT U UMEET BBIPE3 U151 yCTAHOBKMU Ha Hero. OMOpbl OCU 33THETO POJIMKA
BpalllaloTcsi CBOOOHO B OMOPHOM Y3JI€ MPU BpPAILIEHUA MAIIMHBI B INIOCKOCTH,
MEPIIEHAUKYJISIPHON HECYLIEMY 3JIEMEHTY, U HE CBSI3aHBI C ONOPAMU OCH NIEPEAHETO POJIUKA.
ITocne ycTaHOBKM HA HECYIIMI 3JIEMEHT HA 3aIHUIM POJIMK CHU3Y YCTAHABIMBAIOT
CTPAaXOBOUHBIN POJIUK TaK, YTO 004 POJIMKA OXBATHIBAIOT HECYIIUI 3JIEMEHT U yJIEPKUBAIOT
3a/IHIOI0 YaCTh MAIIIMHbI HA HEM MPU JTIFOOOM HAKJIOHE OCH 33THETO POJIMKA («ILJIABAIOIIIEE»,
CBOOOHOE TTOJIOKEHHE OCeH 3aTHETO U CTPAXOBOUYHOT'O POJIMKOB IIPH BPAIIIECHUU MAIIIUHBI).
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JI1st HaTsDKEHUsT KaOelTst UCTIOIb3yeTCs CenralbHOE OTAEIbHOE YCTPONMCTBO, YCTAHOBIIEHHOE
Ha 3aJIHel CTEHKE paMbl MallIMHbL. KOHCTPYKIMS MAIIMHBI TO3BOJISIET YMEHBIIIUTH aAllEPTYPy
ee BpaleHus 1 Bec. OJTHAKO, pacipeesieHre Kabels 1o IBYM KaTyIIKaM CO37aeT CIOKHOCTH
€ro HAMOTKH Ha KaTylIKku. Pama, oxBaThiBarolasi KaTylIKU, OT/IEJIbHBIN HATSKUTEIb KaOes,
«IUJTaBaroIasl» Onopa 3aJHEr0 U CTPAXOBOYHOT'O POJIMKOB CO3/IAI0T JOIOJTHUTEIIbHBINA BEC
MAIIIUHBI, & CAMU POJIMKU HE TIPEAYCMATPUBAIOT IIPUMEHEHUE MAIIIUHBI 17151 HABUBKU HA
HEeCYIIMI 3JIEMEHT C YK€ HABUTBIMHU KaOeIsIMU. ITa U3BECTHASI KOHCTPYKLMS YCIEITHO
IMPUMEHEHA JIJIs1 HABUBOYHOM MAIIIMHbBI C PYYHOM YCTAHOBKOW HA TPOBOJ, TPEIHA3HAYEHHOM
TSI HABUBKY TOHKOTO Kabest Ha mpoBojia JISII BEICOKOT0 U cpeaHero Kjaacca HalpsHKeHUH,
Y HE MIPEIHA3HAYEHA Ha PELICHUE 3a/1a4l MHOKECTBEHHOM MMOCIIEI0BATEIIbHON HABUBKH.
JlaHHOE TEeXHUYECKOE PEIIICHME SIBISETCS HanOoJiee OJIM3KUM U3 YHCiIa U3BECTHBIX K
MpEeAIAaracéMom MOJIE3HON MOJIENM 110 COBOKYITHOCTH IPU3HAKOB.

PackpriTye nosiesHon Moaenu

ITocraBnennas 3aj1a4a coctosiia B pa3pad0TKe HABUBOYHOMN MAIIIMHBI JJ11 MHOKECTBEHHOM
MOCJIe10BaTEIbHOM HABMBKY HA HECYIIUM 3JIEMEHT BOJIOKOHHO-OIITUUECKUX KaOeel ¢ MaJTbIM
IMOTOHHBIM BECOM, ITPUYEM BEC MAIIMHBI C KA0EJIeM TOJIKEH MO3BOJIATh YCTAHABIIMBATD €€
Ha HECYIIMM 3JIEMEHT U CHUMATD €€ C HECYIIIETO 3JIEMEHTA BPYUYHYIO OJITHUM MOHTAKHUKOM.
MammHa gomkHa OBITh TAKOM, UTOOBI TPU MOABEME HAa OTIOPHI 10 JISCTHUIIE WJTH B J1a3ax,
WJIU TIPU UCTIOJIb30BAHUU aBTOBBIIIKU, €€ MOXHO ObLJIO Obl yCTAHABIIMBATH BPYUYHYIO HA
HECYLIMHI 3JIEMEHT U IIPUMEHSTH JIJIs1 MHOKECTBEHHOM MOCIEN0BATEIIbHON HABUBKU OTITUYECKUX
KabeJieil, B YaCTHOCTH, Kabernel Bo3ayiHbIX ceTeit FTTH Ha Hecylue 3/1eMeHThI, B YaCTHOCTH,
Ha CAMOHECYIIME ONTUYECKHE Kabelld U TPOCHI, IMOIBEIIIEHHbIC HA TEIIEKOMMYHUKAIMOHHBIX
OIIOpaX, OIIOPaX OCBEILIEHUS, KOHTAKTHOW CETH, BO3IYIIHBIX JJMHUN JIEKTpONIEpeIay HU3KOTO
WJIA CPEAHETO KJ1ACcCa HAIIPSIKEHUMN.

TexHuueckuit pe3yabTaT MOJIe3HOM MOJIEJIM COCTOUT B TOM, UTO HaMJAEHbI TEXHUUECKUE
pELIEHUS [T Y3JI0B HABUBOYHOMN MAIIIMHBI, [IO3BOJISIOIIME CYIIECTBEHHO CHU3UTH €€ BEC U
yIpolariue padoTy ¢ Hel, TPy 3TOM MallliHA JaeT BO3MOXHOCTh MTOCIEA0BATEIBHO
HaBUBATbh HECKOJIPKO ONTUUYECKUX KabeJiel Ha HECYIIHIA 2JIEeMEHT 0e3 prcKa MOBPEKICHUS
y>Ke€ HaBUTBIX Kabesel, 00pa3yst ONTUUECKUI KaOeIbHBIN KI'yT, IPUMEHEHUE KOTOPOTO
yBeauuMBaeT 3(EeKTUBHOCTh CTPOUTEILCTBA, B YACTHOCTH, BO3AYIIHBIX ceTert FTTH.

TexHuueckuit pe3yabTaT JOCTUTAETCS TEM, YTO HABUBOYHASI MAIIMHA 111 HABUBKH
BOJIOKOHHO-OIITHUECKOT0 KabeJIsi Ha HeCyIIMii 3JIEMEHT - KaOesIb, MMPOBOI UJIU TPOC, C
HaBUTBIMHU Ha HET'O OTNITUYCCKUMHM KabeIssMH WM 0€3 HUX, Co/iepiKalias pamy, KaTyIIKy JIs
OINTUYECKOT0 KabeJisl ¢ OChI0, 3aKPEIJICHHOM Ha paMe, MePeTHUI POJIMK, OTIMPAIOLIMHCS Ha
HECYIIUI 3JIEMEHT U KaTSIIIUICS 110 HEMY ITPU HAaBUBKE KaOeJisl, 3aTHIOI0 OTIOPY, ONUPAIOITYIOCS
Ha HECYIIMH 3JIEMEHT U OXBATBIBAIOIIYIO €T0 IMPU HAaBUBKE KaOes, MeXaHUUECKUM MPUBO/T
JUUIs TpeoOpa3oBaHMs BpallleHUs IIEPEIHETO POJIMKA BO BpalllaTeIbHOE JIBU)KEHHE PAMBbI
MAaIIMHBI BOKPYT HECYIIETO 2JIEMEHTA IMPU HABUBKE KaOeIs, yCTPONUCTBO HATS)KEHUS Kabesst
MIPU €ro HaBUBKE, POJIUKHM JIJISI TPOBOIKU Kabelsl OT KaTYIIKHU K HEeCYIIeMy 3JIEMEHTY, T'Py3,
MpeHa3HAUYEeHHBIN /17151 OaJTaHCUPOBKHU Beca Kabess ¢ peryJIupoBKoii OanaHca,
CTaOMIM3UPYIOLIUI TPYy3 HA MOABECEe, MPUKPETJICHHOM K HEBpAIIlAIOIIEHCs YacTH
MEXAHUYECKOTO TPUBO/JIA BPAIICHUS, OTJIMYAETCS TEM, UTO 3aJHSsI OMIOPA IIPUKPEIUIEHA K
pame 6e3 BO3MOXKHOCTH BPAILIEHUs] OTHOCUTEJILHO HEe U BBITIOJIHEHA B BUJIE PA3bEMHOM
KOHCTPYKIIMU, UMEIOIIIEH, IO MEHBIIIEH MEPE, 1BE YACTH, OJIHA U3 KOTOPBIX KECTKO
IIPUKPEIUICHA K pame, a Apyras IpUKpeEIUieHa K paMe Tak, 4YTO MO3BOJISIET pACKPbhIBATHCSA
orope /ISl yCTAHOBKU MAIlIMHBI Ha HECYIITUI 3JIEMEHT U 3aKPbIBAThCS C (PUKCALMEH /ISl OXBaTa
HECYIIETO 3JIEMEHTA C HABUTHIMU HAa HETO KaOeJIsIMU UK 0€3 HUX MOBEPXHOCTHIO B BUJIE
BHYTPEHHEH YaCTH MOBEPXHOCTH KOJIbLA, & YCTPONUCTBO HATSHKEHMSI KaOeJlsl B TOJTHOM COCTaBe
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HaXOJUTCSl BHYTpHU OapabaHa KaTYIIKH.

Ecnu 3aaH55 onopa )KecTKO MPUKPEIUIEHA K PaMe, TO €€ MOKHO PA3HECTH C IEPEAHUM
OIMOPHBIM POJIMKOM Ha TaKOE€ PACCTOSIHUE, UTOOBI JUIMHA PaMbl MTO3BOJISIA PACTIOIOKHUTD
KaTYIIKYy Ha Hel MEX/1y IPUBOJAOM BPAILECHHUS U 3aJHEHM OTOPOW U TPUOJIU3UTH €€ K HECYLLIEMY
3JIEMEHTY KaK MOXHO Oyke. B 1omoHeHne MOKHO MPUMEHSTh IJIOCKYIO KaTylky. Bee
BMECTE IMO3BOJISIET MPUOIM3UTH LEHTP Macc Kabess K OCH BpallleHHs] MAIlIMHBI [P HABUBKE
Ha MMHMMAaJIbHOE PACCTOSIHHE U TAKUM 00pa30M YMEHBIIUTh BEC IPOTUBOBECA,
yYCTaHABJIMBAEMOTO Ha IITAHTE C TPOTUBOTIOIOKHOM KaOeII0 CTOPOHBI MAIIIUHBI IS €€
0aTaHCUPOBKU OTHOCUTEIBHO OCHU BPAICHMS, WIIM YMEHBIIUTD JJIMHY LUTAHTU. Y CTPONCTBO
HaTSDKEHUs KaOellst HAXOAUTCs B OapabaHe KaTYIIKH U SBIISIETCS KOMITAKTHBIM Y3JIOM C MaJIbIM
BecoM. Takasi KOHCTPYKIMS MAIIMHBI [IO3BOJISAET YMEHBIINTD BEC paMbl, IPOTUBOBECA,
YCTPOMCTBA HATSIKEHUS KaOellsl, a TAaK)Ke BeC YIPOILEHHOW 3aHEeH OMOpbl, TAK KaK HET
HEOOXO/IMMOCTH B MEXaHU3Me, OOECTIEUMBAIOIIEM BpAIlleHUE 3aJHEN OMOPHI OTHOCUTEITBLHO
paMBbl, 1 B MEXaHUYECKOM ITPUBS3KE 3aHEN OIOPHI K HEBPAIATOIIENCS YaCTU IIPUBOIA
BpaleHus. 3aJIHsIsl OTIOpa COCTOMT, IO MEHbIIIEN Mepe, U3 IBYX YacTel, OJIHA U3 KOTOPBIX
OTBOJMUTCS OT APYTOH, UTO MO3BOJIAET YCTAHABIUBATH MAIIIMHY HA HECYIIUMA 3JIEMEHT UIIUA
CHUMATBh €€ ¢ Hero. [1pu 3aKpbITUM 3aTHEW OTOPBI MAIIMHBI, yCTAHOBIIEHHON HA HECYIIUIA
JJIEMEHT, 3aIHss OIIOPa OXBATBHIBAET €TI0 U YAEPKUBAET BPAILIAIOLIYIOCS paMy MAlllUHEI B
T000M ee MoJI0KeHUU. PazMep oTBepCcTUs B 3apbITOM 3aHEN OMOPE TAKOMW, UTO YEPE3 HETO
MOKET MIPOXOJIUTH XKT'YT B BUJIE HECYIIIETO 3JIEMEHTA U paHee HABUTBIX HA HEro Kadele.
Taxum 06pa3zoM, 00JIer4eHHast MallIMHA C OTIPEAETICHHOM KOHCTPYKLMEH 33 THEHM OITOPBI MOYKET
MO3BOJIMTh HABUBATB €I OJIMH Ka0elb B KI'YT O€3 pUCKa OBPEKICHUS Y)KE HABUTBIX KaOelle.

B o1HOM U3 BapuaHTOB peanu3anuu MoJIe3HOM MOeNM BHYTpY OapabaHa KaTyIIK1
HAXOAUTCS KOHTEUHED I pa3MEILEHUs CIEAYIOIUX 3JIEMEHTOB OJIHOCTBIO UIIM YACTUYHO
B JIFOOOM KOMOUHAIMK: BHYTPEHHUI KOHEI OYXThI BOJJOKOHHO-OIITUYECKOT'0 KadeJs,
YCTPOMCTBO PA3BETBIIEHUS IO OHOBOJIOKOHHBIM KaOeIsiM, OJTHOBOJIOKOHHBIE Ka0ely,
ONTUYECKUE PA3BEMBI.

Takoi KOHTEHHEP MO3BOJISIET IPUMEHATh MAIMHY U1 HABUBKU B J)KI'YT OKOHLIOBAHHBIX
pa3zbeMaMu OJTHOBOJIOKOHHBIX WJIM MHOTOBOJIOKOHHBIX Kabesel. 9T0O BaXKHO JIJIs1 CO3IaHUS
cetert FTTH, Tak Kak MO3BOJISET COSAUHITh BOJIOKHA BO MHOXKECTBE MECT 0€3 IMPUMEHEHHS
MpOoLEIypbl CBAPKU BOJIOKOH. Hanpumep, eciiu 1pon kabesnb UMeET pa3beMbl C 00EUX CTOPOH,
a apon My(Ta UMEeT ONTUYECKUI KPOCC, TO, MOAKIII0Uast APON Kabellb uepe3 pa3beMHOE
COEIMHEHUE U B APOTI My(Te, U y aODOHEHTA, HET HEOOXOIMMOCTH B BBIE3/IE ONITUYECKOA
MOOUJIbHOM JTa00paTOPUU MTPU MOAKIIIOUEHUN K CETH OUEPETHOTO A0OHEHTA.

Eiie B 0THOM U3 BO3MOXKHBIX PEAIM3ALNINA ITOJIE3HON MOJENIM KATYIIIKA HEChbEMHAs, a
BHEILIHSIS 11IeKa KATYIIKU ChbeMHAasl U 00eCIIeYuBaEeT BO3MOKHOCTh YCTAHOBKU OeCKapKacHOM
OyXThI KaOeIst Ha KaTyIIKY.

Taxkoe penieHre IPUBOIUT K 3HAUMTEIBbHON 9KOHOMUHU IIPU PACKpoOiiKe Kabes Ha
OT/JENIbHBbIE OTPE3KU - HE HY)KHBI OT/IeJIbHbIC KATYIIKHU 1JIs Kaxk0i OyxThl. beckapkacHble
OYXTBI JOJKHBI UMETh TUIOTHYIO PSIHYIO YKIAJIKY Kabess, HO 3TO HEOOX0IMMO B JIIOO0OM
cilyyae, €Civ IMPU CXO/Ie C KATYIIKU B MPOLEecce HABUBKU KaOeJIb HATSHYT YCTPOUCTBOM
HaTSDKEHUS KaOelnsi, HaxosieMcst B OapabaHe KaTyIIKH.

E1te B 01HOM U3 BO3MOXKHBIX peaIn3alyii IOJIE3HOW MOJIEIIN 3aIHSIS1 OII0PA, BBIIIOJTHEHHAS
B BUJIE PA3bEMHON KOHCTPYKIMH, TPU HABUBKE KaOesIsl OXBATHIBAET HECYIIUM IJIEMEHT C
HABUTHIMU HA HETO KaOelsiMU Wi 0e3 HaBUTBIX Ha HETO KaOelel KOJIbIEeBO TOBEPXHOCTHIO,
KOTOpPAasi CKOJIB3UT IPU HABUBKE Ka0eJIsl 0 HeCyIlleMy 3JIEMEHTY U, €CJIM OHU €CTh, IPYTUM
HaBUTBHIM KaOesiM.

D70 HauboIee MPOCTOE TEXHUYECKOE PEIICHUE IS 33 ITHEH OMOPBI, KOTOPOE MO3BOJISIET

Crp.: 6



10

5

20

25

30

35

40

45

RU 151100 U1

YMEHBIIIUTH €€ Bec. BHyTpeHHsIsl 4acTh OTIOPBI MOKET OBITH BBIMIOJIHEHA U3 TJIACTHKA,
HaIpuMep U3 KarposioHa wm ¢proporutacta. C Ipyroi CTOPOHBI, HECYIIIUN JIEMEHT -
CaMOHECYIIIUI ONITUYECKUI KaOelTb WIIM TPOC M HABUTBIE HA HEr'0 Kabelu, Kak MpaBuiIo, UMEIOT
MJIACTUKOBYIO 0O00JIOUKY, B YACTHOCTH - TOMATUIIEHOBY10. KoadduumeHT TpeHus rmiactuka
0 TIJIACTUK MOET OBITh JOCTATOYHO MaJIbIM, UTO JIeJIaeT 3TO PEIIeHUe MPUMEHUMBIM Ha
MPAKTUKE IIPU CO3/IAHUU OTITUUECKHUX KTyTOB ceTu FTTH.

E1ie B 0/1HOM U3 BO3MOXHBIX peain3alui IOJIE3HON MOJIENIN 3aJHSIS1 OTIOPA, BHINIOJTHEHHAS
B BUJIE PA3BEMHON KOHCTPYKLMH, COAEPKHUT, I10 MEHbIIEH MEPE, 1BA POJIMKA, OCH KOTOPBIX
JKECTKO 3aKPEIUICHBI HA YAaCTSIX ONOPBI U, ITPU 3aKPBITUMA OMOPHI HA HECYIIIEM 3JIEMEHTE, OCH
IEPIEHIUKYIAPHBI HECYLLIEMY DJIEMEHTY, & POJIMKU CMBIKAXOTCS, IIPU 3TOM POJIMKK UMEIOT
Takyto (OpMy, YTO OHM OXBATHIBAIOT HECYIIIUM 3JIEMEHT C HABUTHIMH Ha HErO KaOeJsIMU U
0€3 HUX MTOJJO0HO KOJIbIIEBOM MOBEPXHOCTH U KATATCS 10 HEMY ITPU HABUBKE KaOesl.

3aJiHss Onopa TAaKOH KOHCTPYKLUMU MO3BOJISET IPUMEHSITh HABUBOYHYIO MAILIMHY JJIS
HaBUBKM ONITUUECKOT'O KaOEeJIsi, B YaCTHOCTH, HA METAJUTMYECKUIA TPOC WIIU IMTPOBO/I, HA KOTOPbIN
y’K€ MOTYT ObITh HABUTHI APYTUE ONTHUECKUE Kabenu. TpeHue o MeTaNIMIeCKui TPOC UIIH
MPOBO/I HE MTO3BOJISIET TPUMEHUTD CKOJIB3SIIYIO 3a/IHIO0 onopy. Onopa BpalllaeTcsi BMECTE
C PaMOM MaIIMHBI, U 3TO YIIPOIIAET €€ KOHCTPYKIMIO U CHUKAET €€ BEC.

E111e B 0/1HOM U3 BO3MOKHBIX peaiM3alvii IT0JIe3HOM MOJIeJIM YaCTU HAaBUBOYHOM MAIIIMHBbI,
BpalaIoIIMECs TPU HABUBKE BOKPYT HECYLIErO 3JIEMEHTA, OTPAXKIECHBI ChE€MHBIM 3aIIMTHBIM
KOXYXOM, IIPUKPEIJICHHBIM K HEBPAILLIAOUIEHCS YaCTU MAILIUHBI.

3allUTHBIN KOXKYX IMO3BOJISIET HABUBAThH ONTUUECKUE KAOEIU HA HECYIIIUI 3JIEMEHT,
KOTOPBIN, HAIIPUMEDP, OKPYKEH BETBIMU AEPEBBEB, PAa3/ABUrasi BETBU U IPEAOTBpALLIAS UX
MonaJlaHue B IBMXKYIIHMECS YacTU MalllMHbl. [[puMeHeHue 3alMTHOTO KOXKyXa HE00X0AUMO,
B YACTHOCTH, ITPU CTPOUTENBCTBE BO3AYIIHBIX ceTel FTTH B 105)KHBIX rOpoJIax B paiioHax
CTapoOM YaCTHOM 3aCTPOUKHU, TJI€ HA YIULAX MHOTO PA3POCIINXCSA 3€JIEHBIX HACAXKICHUM.
JAnaMeTp KO)Xyxa onpeaeseTcs pa3MepaMu KaTYIIKUA WK JJIMHON IITAHTY ITPOTHUBOBECA.

Kpatkoe onvcanue ueprexen

@®wr. 1 - HaBuBoYHas MalluvHa.

@uwr. 2 - Katymika 1j1st kKabesis Co CbeMHOM BHEITHEH IIIEKOM U ¢ paCoI0KEHHBIMU BHYTPU
ee OapabaHa KOHTEHHEPOM JIJISI ONITUUECKUX PA3hEMOB U YCTPOMCTBOM HATSIKEHUS KaOesl.

@ur. 3 - Cxonb3sias 3aHss onopa.

@ur. 4 - 3aaHs5 O1opa CO CMBIKAIOIIMMUCS POJIMKAMMU.

@®ur. 5 - HaBuBOYHAas MalllMHA B 3AIIIMTHOM KOXKYXE.

Ha pucynkax:

1 - HaBuBouHAas MaImHa;

2 - Hecyuuit 371eMEHT MOBEIIEHHOT O KI'yTa ONTUYECKUX KaOerei;

3 - HaBuUTHI OIITUYECKUIM KAaOEIIh;

4 - HaBuBaeMblil ONTUYECKUII KaOelb;

5 - IIpuBoJ BpallieHHUS;

6 - Pama;

7 - Katymika as kabens;

8 - 3anHss omopa,;

9 - Ponuku 1u1st IpOBOJKM Kabes;

10 - Konyc nj1s BeINTycKa Kabes;

11 - HecbemHBI# Tpy3 IPOTUBOBECA;

12 - CbeMHBIN T'PYy3 TPOTUBOBECA;

13 - lITanra npoTuBOBECa;

14 - TToaBec co CTaOMIM3UPYIOIIUM T'PY30M Ha KOHIIE;
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15 - BepeBka 1151 py4HOM MPOTSIKKK MAIIMHBbI;

16 - IlepenHuii pomuK;

17 - HeBpamaronumiicss KO>)KyX MEXaHU3Ma IIPUBO/IA BPAIECHUS;

18 - Ocp kaTyuiku ajist kabens;

19 - CpemHas 1ieKa KaTyIku;

20 - l'atika ¢pukcanuu 1meKu KaTyIiku;

21 - beckapkacHast OyXTa ONTHYECKOTO Kabes;

22 - Ontuueckue pa3beMbl BHYTPEHHETO KOHIA OYXThI Kabers;

23 - bapabaH KaTylIKy;

24 - KoHTerHep 115l pa3MeIeHUs] OIITUYECKUX Pa3bEMOB;

25 - YCTpOMCTBO HATSDKEHUS KaOers;

26 - Topmo3sHoii 6apabaH;

27 - TopMO3HbIE KOJIOIKH;

28 - CniupasnpHas NpyXUHA;

29 - O6ronHas mydra;

30 - dukcupoBaHHAS YaCThb 3aHEN OIIOPBI;

31 - OTKuABIBAIONIASCS YACTh 3a/IHEH OMOPHI;

32 - Iletns;

33 - 3aMoOK;

34 - KoublieBasi CKOJIb35111asi TOBEPXHOCTD;

35 - Ponuku 3a1HeN ONOPBHI;

36 - KosblieBasi HIOBEPXHOCTh BHYTPU OTBEPCTHSI, 00PA30BAHHOTO COMKHYTHIMU POJIMKAMU;

37 - IImacTUKOBBIEC BCTABKH;

38 - 3alIMTHBIN KOXKYX;

39 - IIpoaoibHas IENTb B KOXKYXE;

40 - BeTBH 1epeBbEB;

A - 3aKpbITasi 3aAHsI OMOPaA, OXBATHIBAIOIIAS] ONTUUECKUI KTYT (HECYIIMIA JJIEMEHT C
HABUTBLIM KabOeaeM);

b - oTkpbITas 3aHs5 onopa /ISl yCTAHOBKHU (CHSITUS) MAIIIMHBI HA HECYIIUI JIEMEHT WU
ONTUYECKUM XKIYT.

Ocy1iecTBiIeHUE TTOJIE3HON MO/IEIU

O1HOM U3 peanr3alyii oJjiIe3HON MO/JIEIH, HO 3TOM peau3alyei He OrpaHUUYEHHOM, SIBIISIETCS
HaBUBOYHAsl MamuHa 1. OHa mpegHa3HaueHa, B YaCTHOCTH, JIJISI MHOXECTBEHHOMN
MOCIIEI0BATEIbHOM HABUBKU PACIIpeIe/IMTENbHBIX U Apor kadenert FTTH Ha Hecy1uii 371eMeHT
2, B YaCTHOCTH, HA CAMOHECYIIMI ONITUYECKHUI KabelTb ¢ OJIMITUIICHOBOW 00O0IOUKOM WITH
Ha JIU3JIEKTPUUECKUI TPOC B TTOJUITUIIEHOBOM 06oouke. Criepe/id MalllMHbI HAXOIUTCS
MPUBOJ BpALIEHUS 5, HEBPAIIAIOLIUICS KOPITYC KOTOPOTO 3aKPBIT KoxkyxoM 17. [TpuBon
BpallleHUst 5 TpeoOpa3yeT Mpu MOMOIIM 1IeCTePEeHUYATOr0 MEXaHU3Ma BpallleHue NepeIHEro
OIOpHOTO ponuka 16 Bo BpaiieHue pambl MammHebl 6. [lepeanuit onopHslii poivk 16 nmeet
XKeImob TaKuX pa3MepoB, YTOOBI IMPU HABUBKE OYEPETHOTO KAOeIs 4 UCKITFOUNTH 3alETUICHHUE
y’Ke HaBUTBHIX Kabenei 3. [lepenaTouHoe YUCIIO TAKOBO, YTO MPHU MPOABUKEHUH MAIIIMHBI HA
35 ¢M 110 HecylIeMy 3JIEMEHTY 2, paMma 6, BMECTE CO BCEMHU IIPUKPEIVIEHHBIMU K HEH y371aMU
MAaIlIMHbI, COBEPIIAET OAUH 0OOPOT BOKPYT HECYIIEro aneMenTa 2. J{is ctadunmzauuu
HEBPAILIAIOIIMXCS YACTEN MPUBOJIA BPALIEHUS S, K €r0 KOPIYCY CIIepeInd MPUKPEILISIETCS
nojBec 14 co crabunuzupyroiuM rpy3om Ha koHue. K noasecy 14 3anermisiercs: BepeBka 15,
3a KOTOPYIO BPYUHYIO IIPOTATMBAIOT MAIIMHKY | BOJIb HECYLIETO 3JIEMEHTA 2, HABUBAS
kabenb 4. Pama 6 BeITIOTHEHA B BUIE IIBEIIEPA, CPEIHSS CTEHKA KOTOPOTO MPUOJIMKEeHA K
HecyIIeMy 3JIEMEHTY 2 MPU YCTAaHOBKE HA HEro MaIIMHbI 1 HA MUHUMAJILHOE PACCTOSIHUE,
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UCKJTIOYATOIIee KaCaHUEe paMoM 6 HECYIIIETO JIeMeHTa 2 U HABUTBIX paHee Ha Hero kaoderen
3. Ha 3agHem koHLe MaluHbl 1 K pame 6 )KecTKO Kpenutes 3aaHss onopa 8. Onopa 8 nmpu
HaBUBKE HAXOAUTCS B 3aKPBITOM COCTOSTHUM A U OXBATHIBACT HECYIIIMHI 3JIEMEHT 2 C HABUTHIMU
Ha Hero kKadensMu 3, a Ipy yCTAHOBKE MAIIIMHBI HA HECYIIMI 3JIEMEHT 2 WU CHSITUM C HETO,
B OTKPBITOM COCTOSIHMM b. J[J151 OTKpbIBaHMSI-3aKPBIBAHMS OTKUIBIBAIOIIASICS YACTh 31 OMOPHI
KpenuTes Ha 1etiie 32 k ¢pukcupoBaHHoM yacTh 30, a 3aKPBITOE COCTOSTHUE (DUKCUPYETCS
3aMKOM 33.

B onHOM U3 peanuzanuii HOJIE3HON MOAENN, HO 3TON pean3aluyell He OTPaHUYEHHOM,
3a/IHSIS1 OTIOPa 8 B 3aKPBITOM COCTOSTHUM 00pa3yeT BOKPYT HECYILIETO 3JIEMEHTA 2 C HABUTHIMU
Ha Hero kadensiMu 3 KOJIbLEBYIO MOBEPXHOCTh 34, KOTOpas B MPOLECCE HABUBKU CKOJIB3UT
10 HECYIIEMY 3JIEMEHTY 2 U HAaBUTBIM Ha HETO KabemsiM 3, yaep:KuBasi Ha HeM 3a/IHIOIO YacTh
pamsl 6. Hecyiuii ajieMeHT 2 U HaBUTbIEe KaOenu 3 UMEIOT, B YaCTHOCTH, 000JI0UKY U3
MJIACTUKA, HATIPUMED, U3 TTOJIMITUIIEHA, a4 KOJIBLEBYIO TOBEPXHOCTH 00PA3YIOT, B YaCTHOCTH,
IJTACTUKOBBIE JETANINA 3aJHEW OIOPBI 8, HAIIPUMED, U3TOTOBJIEHHBIC U3 KAIIPOJIOHA WIH
dbToporuiacta, U UMEIOT HU3KUN KO3(PULHMEHT TPEHUS C MATEPUATIOM 000JI0UYKH HECYIIETO
3JIEMEHTA U HABUBHBIX KaOeJei.

E1ie B o1HOM U3 peanuzanuii ojae3Hon MOJIENIU, HO 3TOM peain3aluel He OrpaHUYEHHOM,
3aJIHSIS OITOopa 8 COJICPIKUT JIBa POJIMKa 35, OCh IEPBOI0 3aKpeIisgeTcs B (QUKCUPOBAHHON
yactu 30 3a1HeN OMOPHI, @ BTOPOTO - B OTKUIBIBAIOIIEHCS YacTU 31, TpUYEM OCH POJIMKOB
MEPIEHAUKYJISIPHBI HECYLIEMY 3JIEMEHTY 2 IIPU YCTAHOBKE Ha HEro MamuHsel 1. B 3akpeiTom
COCTOSTHUM A 3aJTHEl OTTOPHI 8, POJIMKHU 35 CMBIKAIOTCS M UX XKemoba 00pa3yroT KPyriioe
OTBEPCTHUE C KOJIBLEBOW MOBEPXHOCTHIO 36, MPOXOAAIIEN YEPE3 TOUKH KACAHUS POJIMKOB,
BHYTPHU KOTOPOM MPOXOAUT HECYIIIUM JIEMEHT 2 C HABUThIMU Kabemnsamu 3. [lepen mecramu
KacaHUsl POJIMKOB, HE MEPEKPHIBASI OTBEPCTUS, YCTAHOBJIEHBI INIACTUKOBBIE BCTABKH 37,
MIPUKpETUIeHHbIE K (pUKCUpOBaHHOM yacTu 30 3aJHel OMOpPbI U KaK ObI ITPOA0JDKAIOIIUE
KOJIBLIEBYIO MMOBEPXHOCTH 36. BeraBku 37 umeroT hopmy, TO3BOJISIONIYIO 3aTIOJTHUTD
MPOCTPAHCTBO MEPe/ MECTAMU CMBIKAHUS POJIMKOB 35 TaK, YTOOBI UCKIIFOUUTH MOTIATaHUS
HABUTHIX Kabenen 3 MeXAy poJIMKaMu 35 B MeCTaX X KacaHMs, a IPY HaBUBKE BCTABKHU 37
HE JOJDKHBI KacaTbhCsl HECYLIEro anemMeHTa 2. BecraBku 37 mpeoTBpaIaoT OT 3aLEIIEHUs
YaCTSIMU 3aJIHEN OTIOPHI 8, B YaCTHOCTH POJIMKAMU 35, HaBUTHIX Kaberei 3 nmpu HaBUBKE Ha
OINTUYECKU XT'YT - HECYIIUI 3JIEMEHT 2 ¢ HaBUThIMU Kabensimu 3. KosiblieBasi TOBEPXHOCTh
36 BHYTpHY OTBEPCTHsI, 0OPA30BAHHOIO JBYMSI COMKHYTBIMU POJIMKAMHU, KATUTCS ITPOJAOJILHO
10 HECYLIEMY 3JIEMEHTY 2 U HABUTBHIM Ha HEro KadesiM 3 pu HaBUBKE OYEPEIHOr0 Kabems
4 ¥ OJHOBPEMEHHO IIPOCKAJIB3bIBAET B IIOIIEPEYHOM HAIIPABJIEHUU U3-3a BPALLICHUS.
[Tpumenenue 3a1HEN OTIOPHI C POJIMKAMU HEOOXOIUMO ITPU OOJIBIIIOM KO3 PUIIMEHTE TPEHUS
CKOJIb3SI1IEH OTIOPBI O HECYIIIMHI 3JIEMEHT, HAIIPUMED, €CIIM ONTUUECKUE KaOelIu HaBUBAIOTCS
Ha aJIIOMHWHUEBBIN MPOBO/I WM CTalIbHOM Tpoc. Ele B 0JHOM U3 BAPUAHTOB peaju3aluu
3aJJHEH OMOPBI C POJIMKAMM, KOJIMYECTBO POJIMKOB OOJIbIIIE, YEM JIBA.

Ha pame 6 HaBUBOUYHO MalllMHBI KPOME 3aIHEW OTIOPBI PA3MEIIAIOTCS POJIUKU 9 111
MPOBOJIKK Ka0essl OT KaTyIIKU 7 K HECYIIeMY 3JIEMEHTY 2, KOHYC [Jisl Bblltycka kadens 10,
och 18 KaTyku s kabens v mraHra npotuBoseca 13. Ha mtanre nporuBoBeca 13
3aKpEIUIEH HECHEMHBIN I'Py3 11, U K HEMY KpEeNsIT TOIIOJIHUTEIbHBIE ChbeMHBIE TPY3bI 12,
KOJIMYECTBO U BEC KOTOPBIX ONPEIENSIOT B 3aBUCUMOCTH OT KOJIMUECTBA Kabesst B Oyxte 21
Ha KaTyuike 7.

Buemnsis meka 19 katyiiky 7 cbeMHasi. 9TO MO3BOJISET YCTAHOBUTH HA KATYIIKY
OeckapKacHyto OyxTy 21 HABUBHOT'O ONTHYECKOTO Kabesis, KoTopasi CKperuieHa, HalpuMep,
TIACTUKOBBIMU XOMyTaMHu. [Tocre ycranoBku OyxThl 21 Ha 6apabaH 23 KaTyIIKU, BHYTPEHHUI
KOHeI| OYXTBI C ONTUYECKUM Pa3beMOM (pazbeMaMmu) 22 YKIAAbIBAIOT B KOHTEHHED 24 115
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pa3MenieH st ONTUYECKUX Pa3bEMOB, PACIIONOKEHHBIN BHYTpU Oapadana 23 katymiku. byxTa
21 mpmwXUMaeTcs CheMHOM IIeKoit 19, koTopas pukcupyeTcs raiikoii 20, a MIaCTUKOBBIE
XOMYTbI Ha 0yxTe 21 pa3pe3aroT u yaastoT. BHenHuit koHey 0yxThl 21 HaBUBaeMOro Kades
4, KOTOPBIN TAKKE MOXKET OBITh OKOHIIOBAH PAa3bEMaMHU, IPOBOIAT B POJIMKAX 9, uepe3 KOHYC
10 BBIITYCKAIOT HA HECYILMI 3JIEMEHT M KPENST K HEMY B HavaJjie nmpoJsera. [Iporarusas
HABUBOYHYIO MALIMHY 1 10 HECYLLEMY 3JIEMEHTY 2 BAOJIb IIPOJIETA, OCYLLIECTBIISIOT HABUBKY
kabens 4.

B nporiecce HaBUBKY KaOenb 4 HATSTUBAETCS YCTPOMUCTBOM HATSIKEHUS 25, KOTOPOE
PacIiooKeHO BHYTpHY OapabaHa 23 KaTyIIKU. Y CTPONUCTBO HATSHKEHHUS COAEPKUT TOPMO3ZHOM
OapabaH 26, MpUKpEIUIeHHBIN K 0apabaHy 23 KaTyIIKU, TOPMO3HBIE KOJIOJIKHU 27, K KOTOPBIM
MIPUKPEIUICH BHEIIHUM KOHEL CIIMPAJIbHOMW MPYKUHBI 28. BHYTpEeHHUI KOHEl CIMPATIbHON
MPY>KUHBI 28 3aKperyieH Ha 00roHHoN MydTe 29, pacroioxeHHOH Ha ocH 18 kaTyuiku. B
HavaJie Mpolecca HAaBUBKH CIIMPATbHAS TTPYKUHA CKPYUMBAETCS U HAOUpAaeT MOTeHIUATIbHYIO
9HEPIUIo, 00ecreunBasi ONpeIeIeHHbIII MOMEHT CUJIbI, BO3JICHCTBYIOLIEH HA KATYIIKY 7, U
TEM CaMbIM MPYXUHA 28 uepe3 KaTylKy 7 MOATATMBAET Kabellb 4 Tpu HABUBKE. 3aTeM, MIPU
OIIPEJIECIIEHHON BEJIMUMHE HAKPYUYMBAHUS IIPYKUHBI 28, TOPMO3HBIE KOJIOAKU 27 HAUUHAIOT
MPOCKaJIb3bIBATh IO TOPMO3HOMY Oapabany 26 ¥ MPOIOIKAIOT MPOCKAIb3bIBATH, ITOKA
HaBMBOYHAs MalllMHa 1 He ocTaHOBUTCA. BOo BpeMs IBMKEHHUS KaTyIIKa 7 HATATUBAET KaOellb
4. ITpu ocTaHOBKE MallIMHBI | KaTylika 7 Takxe HaTsruBaeT kabenb 4. HaTsxkeHue ocraercs
Y IIpY OTKATE MAIIMHBI 1 HAa3aa, TaKOM, IIpU KOTOPOM TPy KUHA 28 BCE €IIE OCTAETCS B
HaIpsKEHHOM COCTOsIHUM. HaTskenue kabens 4 npyKUHOM 28 TOCPEICTBOM KATYIIKHU 7
JIOITyCTUMO, €CJIU Ka0eb 4 yJioKeH B OyXTy 21 B BUJIE TUIOTHOM PSITHOM pACKIIAIKH,
UCKJTIOYATOIIEeH MpoBall Kadels 4 Mexay BUTKaMu OyXThI 21 Tipu ero HaTsokeHur. OOroHHas
MydTa 29 He TO3BOISIET NPUHYIUTEIBHO PACKPYUMBATHCA MPYKUHE 28 TTPU BpaLLIECHUH
KaTYIIKUA 7 B HAIIPABJICHUU OOPATHOM HAMPABIIEHUIO CMOTKHU KaOels 4 v 3alUIIaeT OT
IIOJIOMKHM NPY>KUHY 28. Enie 1t OHOM U3 peaM3aluii oJIe3HOW MOIENH, HO 9TON
peanu3anmeil He OTPaHUYEHHOM, MPUMEHSIOT 3aIUTHBIN KOXKYX 38, KOTOpbIN HAAEBAIOT HA
HABMBOYHYIO MAIMHY | M KPEnsT K HEBpAIIAIOIEMYCs KOXKYXY 17 mpuBOaa BpallleHus.
Koxxyx 38 3akpbIBaeT BpallaroIMecs 4acTh MaIlIMHbI 1, Takue Kak Katyiika 7 ¢ OyxToi 21
kabers, mranra 13 ¢ rpy3amu 11 u 12 npoTrBOBeca U paMy € PacioiOKEHHBIMU Ha Hel
JIPYyTUMH 1eMeHTaMU. [lnameTp Koxxyxa 38 onpenesnsercs pa3MepaMu KaTyIIKY 7 UIW JJIMHOW
wtanry 13 nmpotuBoseca. it oqHOM U3 peann3anuil NOJIE3HONH MOAEIU UEHTP TSIKECTH
KaTymku 7 ¢ OyxToi 21 kabesns pacrnoiokeH T0CTATOYHO OJIM3KO K OCHU BPAILIEHUS paMBbI 6
MaIyHbl 1, ¥ mTadry 13 MOXXHO cliejiaTh TAaKOH KOPOTKOM, UTO IMaMeTp Koxxyxa 38 Oyer
OIPENEIATHCS TOJIBKO pa3MepaMu Katyku 7. Koxyx 38 umeeT npo/10JbHYI0 enb 39 mis
BO3MOXHOCTH YCTAHOBKH Ha HECYIIIUM 3JIEMEHT 2 MAIIMHBI 1 ¢ HAZIETBIM Ha Hee KOXKyXoM 38.
Koxyx 38 orpaxaaer, Harpumep, OT BeTBel AepeBbeB 40 Bpallarolmecs: 4aCT MaliuHbl 1
IIPY HABUBKE HA HECYIIUE 3JIEMEHTBI, ITOJIBEIIIEHHBIE B ITPOJIETAX MEXAY OIIOPAMH HA YIIMLAX,
[IE MHOTO PAa3pOCIIMXCS 3€JIEHBIX HACAXKIACHUM.

B onHoOM U3 peanu3zanuii oJie3HON MOJIENIM, HO 3TOW peaTn3aluel He OTPAHUYCHHOM,
HaBMBOYHAS MalllMHA | mpenHa3HayeHa Uil HABUBKM paclpe/leIMTeNIbHbIX Kabeneli ¢
KOJIMYECTBOM BOJIOKOH JI0 8 U OJTHOBOJIOKOHHBIX Apot kaoenet cetu FTTH. U
pacripeieIMTeNbHbIE, U IPOIT KaOellM UMEIOT MTOIIEPEUHbIE Pa3Mepbl 2 MM Ha 4 MM U TIOTOHHBIN
Bec 8 kr/kM. Kabenu okoHIOBaHbI pa3beMaMu ¢ 00erux cTOpoH. MakcumasbHas
pEeKOMEH0BaHHAasI IJIMHA Iponl Kabenel cocrasiser 150 M. HaBuBouHas maimHa ¢ kabenem
150 M Becut 7,5 kr. MakcumalbHas JyIMHA OyXThI Kabellsi, KOTOPYIO MOXXHO YCTAaHOBUTH Ha
MaIuHy, coctasiseT 350 M. JUTMHHbBIE OTPE3KH MTPUMEHSIOT J1s1 PACIIPEAEIIUTEILHOT O KA0esl.
ITpu s3TOM, MaiMHa ¢ 6yxToit kabesnst Ao 350 M 1 106aBIIEHHBIMU I'PY3aMHU TPOTUBOBECA
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Becut 10,5 Kr. AJTFOMUHMEBBIN 3aIIMTHBIN KOXKYX auameTpom 40 cMm BecuT 3 Kr. Takoii Bec
MAIIMHBI ¢ KaOeJIeM MTO3BOJISIET OJTHOMY MOHTA)KHUKY BPYUYHYIO YCTAHABIIMBATH €€ HA HeCYIIUHN
3JIEMEHT M3 KOP3WHbBI ABTOBBIIIKHU WU C JIECTHUIBI. MajIblii BeC MAIIMHbBI HE CO3/1A€T YyI'PO3bI
TTOBPEXK/ICHHS YK€ HABUTBIX KaOeJiel TPy MHOKECTBEHHOW HABUBKE, & KOHCTPYKIIUS TIEPETHETO
pOJIMKA Y 3aJTHEW OMOPBI UCKITFOUAET UX 3alETJIEHUE MAIIMHOMN U 3aITyThIBAHUE B YACTSIX
MAaIlIiHBI.

(57) Pedpepart

ITone3nast MoJieJIb OTHOCUTCS K yCTPONUCTBAM MOHTAKa BOJIOKOHHO-OIITUUECKUX KaOeei
METO/I0M HAaBUBKH Ha TTOJIBEIIICHHBIN HA OMopax Kabejb, TPOC WIIM ITPOBO/I M ITpeHa3HAUeHA
JIUIS1 MHOKECTBEHHOM TTOCIIeI0BATEIbHOM HABUBKY Kabeliell B ONITUYECKUI KI'YT, HAIIPUMED,
nipu crpoutenibeTBe cetert FTTH. HaBuBoYHAast MalimHa /1151 HABUBKM BOJIOKOHHO-ONITUYECKOTO
KabeJIst Ha HEeCYIIMi 3JIEMEHT C HABUTBIMHU Ha HETO ONTHYECKUMM KabelIsiMy Wik 0e3 HUX,
OTJIMYAETCS TEM, YTO 3aHSISl OTlopa MPUKPEIIeHa K paMe 0€3 BO3MOKHOCTH BPAIICHUS
OTHOCUTEIILHO HEE U BBITIOJIHEHA B BUJIE PA3bEMHON KOHCTPYKLUHA, UMEIOILIEH, TT0O MEHBIIIEH
Mepe, ABE YaCTH, OJTHA U3 KOTOPBIX XKECTKO MPUKPEIUIEHA K paMe, a Apyras pUKpeIvIieHa K
pame Tax, 4To MO3BOJISIET PACKPBIBATHCSA OIIOPE 11 YCTAHOBKH MAIIIMHBI HA HECYIIUM 3JIEMEHT
Y 3aKPBIBAThCS ¢ PUKcanyer JjIs OXBaTa HeCYIIero 3JIeMEHTa C HABUTHIMM Ha HETO KabeIsIMu
1M 6€3 HUX MOBEPXHOCTHIO B BUJIE BHYTPEHHEN YaCTH MOBEPXHOCTH KOJIblIA, & YCTPOUCTBO
HATSDKEHMS KaOesIs B IIOJTHOM COCTaBe HAaXOAUTCS BHYTPH OapabaHa KaTYIIKH.
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Pegepar
ITone3Has MOZENTb OTHOCHTCS K YCTPOHCTBaM MOHTa)XKa BOJIOKOHHO-OIITHYECKHUX Kabeneit
METOAOM HAaBUBKH Ha HOI[BC]HGHHBIﬁ Ha onmopax Ka6eJIB, TPOC WJIH NPOBOA U NIpEAHA3HAYCHA JJIS
MHOECTBEHHOIM MOCIIEIOBATENIFHOM HaBUBKH Kabenel B ONTHYECKUH JKIYT, HAIIPAMED, TIPH
crpoutensctBe cerel FTTH. HaBuBouHas MamuHa 111 HABUBKM BOJIOKOHHO-OIITHYECKOTO
KabeJist Ha HECYIIMH JIEMEHT C HABUTHIMH Ha HETO ONTHYECKAMH KabelsiMU 1l 6e3 HUX,
OTJIHYAETCS TEM, UTO 3aJHAS ONOpa MPUKpEIIeHa K paMe 6e3 BO3MOKHOCTH BpallleHHS
OTHOCHTEJIBHO HEE U BHINIOJHEHA B BUAE Pa3beMHOI KOHCTPYKIMH, HMeIoIeit, 10 MeHbIei
Mepe, ABe YacTH, OHA U3 KOTOPHIX KECTKO MPUKPEILIEHA K paMe, a Apyras IPUKpeIlIeHa K pame
TaK, 4To No3BOIAET PacKphIBaTLCS ONOpPE UL YCTAHOBKH MAIIMHBI HA HECYLIMH JIEMEHT U
3aKphIBaThCA ¢ (ukcanueit 11 0XBaTa HECYINETO JIEMEHTA C HABUTHIMH Ha HEro KabesaMH WIH
0€e3 HUX IIOBEPXHOCTHIO B BUJE BHYTPEHHEH YacTH OBEPXHOCTH KOJbIA, 4 YCTPOHCTBO

HATSOHKEHHA KaOeJs B OJIHOM COCTaBe HAXOAUTCS BHYTpH OapabaHa KaTyIIKH.
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SS1
LT 12014131027 MIIK GO2B 6/48

HaBuBoYHAN MAIIHHA JJIS HABHBKH BOJOKOHHO-ONITHYECKOro Kabess
001acTHL TeXHHKH, K KOTOPO#i OTHOCHTCH NOJIe3HAsl MOJelb
IMone3nas MOJIENIb OTHOCUTCS K YCTPOHCTBaM JJIsi MOHTa)Ka ONTUYECKHX Kabenei.
YpoBeHb TEXHHKH

BonokoHHO-onTHYECKHE KabeH MPOKIaABIBAIOT B YIHYHBIX YCIIOBUSAX, B YJaCTHOCTH,
BO3IYLIHBIM CIOCOOOM ITyTeM mojBeca Ha onopax. KaGemy moaBemBaioT Kak CaMOHeCyIHe
WA TIPUKPEIUISIOT K HECYIIEMY 3JIEMEHTY — TPOCY, IIPOBOLY MIIH CaMOHeCyIeMy Kabeo.
W3BECTHBI HECKOJIBKO CIIOCOOOB NPHKPEIUICHHAS, CPEAM HAX TaKHe, KaK MPUKpETIICHHE
XOMYTaMH HJIH CTSXKKAMH, PacoJIOXKEHHBIMH BIOJIb HECYIIETO 37€EMEHTa Yepe3 oNpeelcHHbIE
IPOMEXYTKH, IPHKPEIUICHHE ITyTeM MPUMOTKH Kalbelel K HeCcyIeMy 2JI€MEHTY IPOBOJIOKOH,
KOPIOM HJIH JICHTOH (crioco6 H3BeCTeH Kak TexHonorus «lashingy), NpUKpeneHue myTeM

HaBHBKH BOJOKOHHO-OIITHYECKOTO Kadems Ha HCC)’H.[I/Iﬁ QJICMCHT.

H3Becten crocob mojseca BOJOKOHHO-ONITHIECKOro Kabens Ha MpOBOJ BO3AYIIHOM THHUA
3JIEKTpONepeaay, B YaCTHOCTH, Ha rpo3o3aiuuTtHbii Tpoc (nateHT CIIIA No.4,715,582 ot
29.12.1987, Furukawa Electric Co.), BKIrO4aIOLIHi TpeIBapUTENHHYIO HAMOTKY BOJIOKOHHO-
OIITHYECKOTO Kalei1 MEPHOH JUTMHEI Ha KaTyIIKy U 3aTeM HaBUBKY BOJIOKOHHO-OIITHYECKOTO
KabeJs ¢ KaTyIIKA Ha MPOBOJ [0 CIIUPAIH ¢ IOMOIIBIO CIIEHAIBHOI0 HABHBOYHOIO YCTPOHCTBa
— HAaBMBOYHOM MAIIHHBL 3TOT CIOCO0 MO3BOJISET MOJBEUIMBATh BOJIOKOHHO-ONTHYCCKHUI Kabeilb
(HaBHBHO# KabeJib) B IPOJIETE MEXIY ABYMsI OIIOpPaMH, HABMBAs €0 HA CYIIECTBYIOIIMI
HECYIIHIi 3JIEMEHT, @ IMEHHO IIPOBOJI HWIIH TPOC, IPHYEM MaKCHMAIILHO JOIyCTHMAs CHIa
pacTsokeHus Kabest MoXeT OBITh 3HaYHTEILHO MEHBIIE, YEM UL CAMOHECYIIEro Kabes, i 3T0
ZaeT BO3MOXHOCTh 3HAYMTENIHHO YMEHBIIUTD MOIIEPEUHBIE PAa3MEPHI H IIOTOHHBIN BEC HABUBHOTO
kabeJIs 110 cpaBHEHHIO ¢ caMoHecyIuM. [Ipu HaBUBKe, B YaCTHOCTH Ha TPOC, HABUBOYHASL
MAIIHHA KaTUTCH Ha POJIHKAX TIPH NIPOJBHKEHHUH 10 TPOCY, HEPHOAMIECKH 000paYMBAET
KaTyIIKy ¢ KabeeM BOKPYT TpOca, H Kabelb, CMaThIBasCh ¢ KaTYHIKH, CIMPAIbHO YKIIAIbIBACTCA
Ha TPOC, HATATUBASCH CHIELMATBHBIM HATSDKHBIM YCTPOHCTBOM HaBUBOYHOH MamuHbL. KaGenp Ha
KaTyllKe JOJDKEH OBITh cOaTaHCHPOBaH IPy30M, IPHKPEILUIEHHBIM K IITAaHIe Ha
IPOTHBOMOJIONKHOM CTOPOHE TI0 OTHOIIEHHIO K OCH BPAlIEHUs, BEC KOTOPOT'O ONpPeJeIeTCs

Maccoii kabess Ha KaTylKe, OTKJIOHCHUA €ro LCHTPa TSXKECTH OT OCH BPAILICHHS K JUTAHOM



mrasry. J{Jis HAaBUBKH MPUMEHSIOT CHICHABHbINA HABUBHON BOJIOKOHHO-ONTHYECKHH Kabelb,

KOHCTPYKIHA KOTOPOro UMEET, MO BO3MOXKHOCTH, MAKCHMAJIbHO YMCHBHICHHBIﬁ MOTOHHBIH BEC.

Cnoco6 mpukperuieHns kabeneii kK HecyIeMy 31€MEHTY MOXHO IIPUMEHMTD H K 331a4¢
noctpoenus Bo3ayuHoi cetu FTTH (fiber to the home — Bonokno B 1oM). Cetn FTTH umeror
pacrpenenuTenbHble KabenH, K KOTOPBIM IOAKIIOYaroTes Apon MyTsl, U Apon kabenw,
KOTOpHI€ IPOKJIAABIBAIOTCA OT Apon My(dT k JomMam abonenToB (I'ackesuy E.b. Bozxymuas
FTTH-cers I 4aCTHOTO CEKTOpa Ha OCHOBE ONTHYECKHUX KaOeIbHBIX XKI'YTOB. — XypHall
«ITEPBASI MUJIS Last Miley», Nel, 2014). KomayecTBO JOMOB, HOJKIIIOYEHHBIX K APOI
My(dTaM, OrpaHMYMBAETCSI, HAIIPEMED, YUCIIOM 8, a OT Jpon MydT B IoMa, B YaCTHOCTH IIPH
npuMeneHun Texnosioruu PON, 1poxoauT ofHo BONOKHO. B psane ciryyae apon Myd el
HOAKIIIOYAIOTCS K GHAEPHOM YacTH CETH 3Be31000pa3HO KabesIMH ¢ MAJIbIM KOJIHYECTBOM
BOJIOKOH, HaIlpuMep cofiepKaIumMu 10 8-mu BojokoH. KabGenn, npeqsasHadyeHHEIE IS
NPUKPEIUIEHAS K HECYIIEMY dJIEMEHTY U COJIepKalllie MAloe KOJIHMYECTBO BOJIOKOH (ot 1 10 8),
MOTYT ObITh TOHKHMH, HalIPUMED, UIMETh NONIEPEUHBIE Pa3sMEPHI 10 4 MM, U JIESTKAUMH, Hal[pAMED,
uMeTh noronHsIi Bec a0 10 kr/km. C apyroii croponsl, Bo3aymusie cet FTTH
XapaKTEPU3YIOTCA TEM, YTO B IPOJIETaxX MEXAY ONIOPaMH, PaClOIOKEHHBIMM BIOJb YJIHII,
OJHOBPEMEHHO MMOJBEIIMBAETCS HECKOIBKO KabeieH, UTMHA KaXI0I0 U3 KOTOPBIX OrpaHHYeHa
HECKOIBKMMH COTHAMH MeTpOB. [IpiMeHss HABUBHYIO TEXHOJIOTHIO, MOXKHO IIPHKPEIHTh
HECKOJIbKO TOHKHX pacIpeleTeNbHBIX M Ipol Kabelneil Ha OMH HECYINHH JJIEMEHT,
HalpHuMep, Ha POYHBIA CAMOHECYIIHI oNTHYeCKHit Kabelb WM Ha Tpoc, obpasys
MOABELIEHHBIH Ha OIOpaX IUIOTHBIN KI'YT U3 ONTHYECKHX Kabeneit. s aToro Heo6xoaumo
HECKOJIBKO pa3 IPOBECTH HABMBOYHYIO MAIIHHY [0 OJHOMY H TOMY XK€ HECYIIEMY JJIEMEHTY C
y)ke HaBHTHIMH Ha Hero KaGe/siMH, KaX/Iblil pa3 HaBHBas odepeHo# kaGenb. Mamuna ne Oyaer
IOBPEXIATh Y)Ke HaBUTHIE ONTHYECKHE KabelH, €CIIH OHAa BMECTE C KaTyIIKOH Kabers uMeeT
JTOCTATOYHO MAJIBIH BEC H €CJIH OMOPHBIE 3JIEMEHTHI, KOTOPHIMH OHA ONIMPAETCsA HA HECYIIHH
2JIEMEHT, He NIOAJIEBAIOT YK€ HAaBUTHIE Kabelll U He 3amyThiBaloTca B HUX. KpoMe Toro, Bec
MAIIHHE JODKEH IO3BOJIATh OJJHOMY MOHTKHHKY YCTaHABIMBATh €€ Ha HECYIHH JJIEMEHT U

CHHMATH C HETO BPYYHYIO C IPHCTaBHOM JICCTHHUIIBL.

H3BecTHa KOHCTPYKIMs HaBuBouHO#H MamuHs (mateHT CIIIA No.6,032,448 ot 07.03.2000,
Focas Limited), 1 koTopoit kaTymika ¢ kabesieM yCTaHaBIABAETCA HA BaJl MAlHHBI,
pacmosiarascs 1o OAHy CTOPOHY OT OCH BPAIICHHS MAINMHLI BOKPYT HECYIIETO JIEMEHTA IIPH ee
NPOJBHKEHUH BIOJb HEro. Basl ycTaHOBJICH Ha BpaIAIOIIEMCs KOPITYCe MAIMUHBIL, KOTOPBIA
OXBATHIBAET JBA POJIMKA, KOTOPHIMH MaIllMHA ONUPAeTCs Ha HecyInui anemeHT. Kabems

HaATATUBacTCA OTACIIbHBEIM yCTpoﬁCTBOM, KOTOPO€ BBINTOJIHCHO B BHIC IVIAHKH C POJIHKaMHU IS
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Kabestst, OMH U3 KOTOPBIX MOXET JBUIaThCs BAOMD IJIAHKH, HATATMBAs NPYXXHUHY, a KaTylIKa
HMeeT TOPMO3HOM MEXaHM3M, CHJIa TOPMOXKEHHS KOTOPOTO 3aBUCHT OT MOJIOKECHUS MOABHIKHOTO
poinka. HapuBo4HEIE MAIIMHEL TAKOTO THIIA HCIIONB3YIOTCS [Isl HABUBKHU Kabels ¢ IHCIOM
BOJIOKOH JI0 72 Ha TPO303allATHBIE TPOCH! WK (asHbIe NpoBoaa BeICOKOBOBTHBIX JIDIL. I1pu
STOM MaIllHAa ¢ KabelieM uMeeT GOJBIION BeC, H €€ YCTaHABIMBAIOT Ha IMPOBOJI HIIH TPOC IPH
TIOMOIIH aBTOKPaHa MK CIIELHAIBHOTO IOXBEMHOTO YCTpoHcTBa. KOHCTpYKIMS MalAHbI
XOpOIIIO 3apeKOMEHI0BaIa celsl VI HABUBKH ONTHYECKUX Kabeeii Ha mpoBozia
BBICOKOBOJBTHBIX JIDIT. VIMeHHO /is1 9To# 3ana4u OHa U ObLIa npeuioxeHa. Karyiiika ManuHel
TaKo# KOHCTPYKIMH AAJIEKO OTCTOHT OT OCH BPAICHH:A MAIIMHBI BOKPYT HECYILETO dJIeMEHTa
M3-32 TOTO, YTO KOPITYC, HA KOTOPOM YCTAHOBJICH BaJl, OXBAaThIBACT ONIOPHBIE POJUKH. st
GaaHCHPOBKH TpeOyeTcs yUIMHEHHAs IITaHra M yBeJIMYEHHBINH OalaHCHPOBOUHBIA IPY3.
VCTpo#icTBO HaTshKeHHs KaGes yBEHYHBACT Pa3MEPhI MAIIMHBI K HE ONTHMAJIBHO 110 Becy. Bee
BMECTE 3TO 3aTPYAHAET IPUMEHEHHE 3TOH KOHCTPYKIIMH I CO3/[aHUs] HABABOYHON MAIlIWHBI
FTTH, nomyckarommeii MHOECTBEHHYIO IIOC/IE0BATENLHYIO HABUBKY TOHKHX Kabened, a

HMMEHHO, JOCTH)XKEHHC KOMITAKTHOCTH U MAJIOr0 BECa.

Eme oxna u3BecTHas HasuBo4Has MamuHa ([Tatent RU 2309109) umeer pamy, BHYyTph KOTOpOH
yCTaHABJIMBAETCA KAacceTa U3 JBYX KaTylIeK, Ha KOTOPBIX ¢ IEPEXOAaMy MeX 1y HUIMH HaMOTaH
OTpe30K onTuueckoro kabess. [IpuBo BpalleH#s MAlIUHEI BBIIOJHEH B BHAE OTJICIBHOTO Y371,
KOTOPBIi KpeNKUTCs K mepe/iHeii CTeHKe paMbl. B BUie OTIENBHOTO y3/1a BHIIOIHEHA H 3a/HA
OTopa, KOTOpas KPemuTCs K 3aHei cTeHke pambl. OCh KaTylleK NeprHeHHKypHa OCH
BpAlICHHs MAIIMHbI K OTCTOMT OT Hee Ha JJOCTATOYHO MAJoe PacCTosHue. JTO JaeT
BO3MOXHOCTb COAIJaHCHPOBATh MAIIMHY Py3aMH, YCTAHOBIICHHBIMH Ha paMmy 6e3 NpUMEeHEHHS
6anaHCHPOBOYHOM INTaHrH. MalKHa ONMpPAeTCs Ha HECYIIHI 3IEMEHT NEPEIHHM POJIHKOM,
CBSI3aHHBIM C MEXAHH3MOM I€peaul BpalleHus, i 33JHAM POJIMKOM, 3aKpEIUICHHBIM Ha paMe B
OIIOPHOM Y3JI€ C OAUIMIHUKAMH, KOTOPBIH OXBaThIBAET HECYLIMH 3JIEMEHT H HMEET BBIPE3 JUIA
yCTaHOBKH Ha Hero. OTMOpBI OCH 3a/IHETO POJIAKA BPALAIOTCs CBOOOHO B OOPHOM Y3JI€ NpH
BpAIEHHMH MAIIHHbI B IIOCKOCTH, IEPHEHUKYIIAPHOMA HECYIEMY JIEMEHTY, H HE CBA3aHBI C
omopaMH OcH Tiepe/iHero ponuka. ITocie yCTaHOBKH Ha HECYLIHi NEMEHT Ha 3aIHHH POJTHK
CHH3Y YCTaHABIIMBAIOT CTPAXOBOYHBII POJIHK TaK, YTO 06a pOJIMKA OXBATHIBAIOT HECYIIMH
3MIEMEHT H YJIepKHUBAIOT 3aIHIOK YacTh MAIIMHEI HA HEM IIPH JIEIOOOM HaKJIOHE OCH 3aJHETO
posHKa («ILIaBAIOLIEe», CBOGOIHOE TIOJI0XKEHHME OCCH 3a/IHETO M CTPAXOBOYHOTO POJIMKOB MPH
BpAIeHHMH MaInUHbI). JUIs HaTshkeHus KaGels CTONb3yeTCs CEIHANbHOE OTAEIBHOE
YCTPOMCTBO, YCTAHOBJICHHOE Ha 3a/[HEH CTEHKE paMbl MAalIKHBL. KOHCTPYKIHS MalTHHET

T03BOJISET YMEHBIIIATH aNepTypy ee BpalieHus H Bec. OHaKo, pacmpeseseHue kabels o IByM
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KaTyIIKaM CO3AAeT CIOKHOCTH €r0 HAMOTKH Ha KaTymkd. Pama, oxBaThIBaromas KaTyIIIKH,
OTIIeNIBHBIH HaTSHKHUTEINb Kabels, «IIaBaiolnasy ornopa 3aJHero ¥ CTpaxOBOYHOTO POJIHKOB
CO34al0T JONOTHHUTENBHBINH BEC MAIIMHBL, @ CAMU POJIMKH HE MIpeyCMaTpPUBAIOT IPHUMEHEHHE
MAaIlWHHI i1 HABUBKH Ha HECYIIHI SJIEMEHT C y’k€ HABUTHIMH KaOelAMH. DTa H3BeCTHAS
KOHCTPYKIIMS YCIEIHO IPUMEHEHA 11 HABUBOYHOM MAIIMHBI C pyYHOM YCTaHOBKOH Ha IPOBOJ,
MpeIHa3HauYeHHOM JJIs1 HABUBKH TOHKOTO Kabels Ha mposoja JISIT BEICOKOTro u CpeiHero Kiacca
HanpsDKeHUH, U He Npe/IHa3HaueHa Ha pelleHue 3a/1a4i MHOXXECTBEHHOM MOCIIe0BaTeNbHOM
HaBHMBKH. J[aHHOE TEXHHYECKOE PEIICHHUE SIBIAETCS Hanboee OJIN3KUM M3 YHCNIa H3BECTHEIX K

npemlaraeMoifl MOJIE3HON MOJIETIH T10 COBOKYITHOCTH IIPH3HAKOB.

PackpbiTHe N0JIE3HOH MoaeaHn
IlocraBnenHas 3anava cocTosya B pa3paboTke HABHBOYHOM MAIITMHEI JIIS MHOXKECTBEHHOM
MOCJICA0OBATEILHOM HABUBKH Ha HECYIUH 3JIEMEHT BOJIOKOHHO-ONTHYECKUX Kabelneit ¢ MabiM
MTOTOHHEIM BECOM, IIPHYEM BEC MAITHHEI ¢ KabesieM TOJDKEH I03BOJIATh YCTaHAaBIMBATh €€ Ha
HECYIIHI 3JIEMEHT ¥ CHAMATh €€ ¢ HECYINETO JIEMEHTA BPYYHYIO OTHUM MOHTKHHUKOM.
MarnuHa Jo/hkHa OBITh TakoH, YTOOBI IPH MOABEME Ha OIIOPHI 110 JICCTHHUIIE WM B JIa3ax, HIIH
IIPH HCIOJIb30BAaHHUH aBTOBBIIIKH, €€ MOXKHO ObLIO OBl yCTaHABIMBATH BPYYHYIO Ha HECYIIMiA
3JIEMEHT U IPAMEHSATH JIJISl MHOXXECTBEHHOM [OC/ICIOBATEIbHO HABHBKH ONITHYECKUX Kabee,
B YaCTHOCTH, Kabeneit Bo3aymHsix ceteit FTTH Ha Hecymue 31€eMeHTEI, B YaCTHOCTH, Ha
CaMOHeCyIIHe ONTHYECKUE Kabenu U TPOCHI, NOABEIIEHHBIE Ha TEIEKOMMYHHUKAIIHOHHBIX
oropax, onopax OCBEIIECHHUS, KOHTAKTHOM CETH, BO3AYLIHbIX JINHUI 3JIeKTpoIlepeiad HU3KOro

KA CPpEAHETO Kjtacca Hal'lpﬂ)KeHHfI.

TexHuuecKuil pe3ynbTat OJE3HOH MOAEIH COCTOUT B TOM, YTO HalIEHbl TEXHUYECKUE PCIICHUA
JUTSL y3JIOB HABUBOYHOH MAIlIMHEIL, ITO3BOJIIOMKME CYIIECTBEHHO CHU3HUTH €€ BeC M YNPOINaIoIue
pa60Ty C Heﬁ, IIpA 3TOM MalllHa Ja€T BO3MOXHOCTH IIOCJICAOBATCIIbHO HABUBATh HECKOJIBKO
ONTHYECKHX Kabeell Ha Hecyluit 3jieMeHT Ge3 prcKa OBPEXICHHS y)Ke HABUTHIX Kaleneit,
o0pasys onTHYECKHi KaGenbHBIi KIyT, IPUMEHEHHE KOTOPOTO YBEIHUHBAET 3P PEeKTUBHOCTD

CTPOUTETHCTBA, B YACTHOCTH, BO3AYIIHBIX ceTeif FTTH.

TexHuueckuii pe3ynbTaT JOCTUTAeTCA TEM, YTO HABUBOYHAS MallliHa JJIsl HABUBKH BOJIOKOHHO-
ONTHYECKOro Kabes Ha HECYIIHil 2JIeMEeHT — Kabelb, IPOBOJ WK TPOC, C HABUTHIMHU HA HETO
ONTHYECKUMH KabesiMu mim 6e3 HUX, cofiepkamnas pamy, KaTyIIKy IS ONTHYECKOro kabens ¢
OCBIO, 3aKpETICHHOMH Ha paMe, NIEpeIHNH POJIHK, ONMPAIOIIMICA Ha HECYINUM 3JIEMEHT H
KaTALIHICS MO HEMY IIPH HaBHBKeE KaOeJs, 3aIHIOI0 ONODY, OMUPAIOIIYIOCH Ha HECYIIHH

JJIEMEHT U OXBAaTBIBAIOIIIYIO €TI0 IIPH HABUBKE Kaﬁeﬂﬂ, MEXaHHYECKHH IIPUBOA IJIA
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npeoGpa3oBaHus BPAIIEHHS IIEPEJHETO POIMKA BO BPalaTEAbHOE JBHKEHHE PaMbl MALIHHEI
BOKpYT HECYILETO 3JIEMEHTa IIPH HaBUBKe Kabells, yCTPOHCTBO HATsLKEHHS Kabels IIpU €ro
HABHMBKE, POJIMKH JUIA IIPOBOJKU Kabels OT KaTyIIKH K HECYIIEMY JIIEMEHTY, IPy3,
npeHa3sHaYeHHBIH U 6anaHCHPOBKH Beca Kabellsl ¢ peryIMpoBKoi Oananca,
CTaGWIM3HPYIOIIHI Ipy3 Ha OJBECE, IPUKPEILIIEHHOM K HEBpAIAIOLIEHCS YaCTH
MEXaHHUYECKOTO [IPUBO/IAa BPAIICH!, OTJIMYAETCA TEM, YTO 3aJHss OIIopa IPHKPEIUICHA K paMe
6€e3 BO3MOXXHOCTH BpAIllEHHS OTHOCUTEIIFHO HEE U BHIOIHEHA B BUJE Pa3heMHOM KOHCTPYKIIMH,
HMEIONIEH, 0 MEeHBIIei Mepe, IBE YacTH, OHA U3 KOTOPLIX XKECTKO MPHKPEIUIEHA K paMe, a
Jpyras IpUKpPEIUIeHa K paMe TaK, YTO MO3BOJISET PACKPHIBATHCS ONOPE Ul YCTAHOBKH MAMIMHEI
Ha HeCYILM# NIEMEHT H 3aKpHIBAaThCA ¢ GHUKCAIKEi A 0XBaTa HECYIETO JJIEMEHTA C HABUTHIMA
Ha Hero kabeJsMHy HiH 6e3 HUX IOBEPXHOCTHIO B BUAC BHYTPEHHEN YaCTH ITOBEPXHOCTH KOJIbLIA,
a YCTPOMCTBO HATsKEHHS Kabels B IIOJHOM COCTaBe HaXOAUTCs BHYTpH OapabaHa KaTyIIKH.
Ecnu 3a1H4s 010pa XeCTKO IMIPUKpEIIeHa K paMe, TO €€ MOXXHO Pa3sHECTH C IIEPEJHUM OMOPHBIM
POJIMKOM Ha TAKOE PAacCTOSHHE, YTOOHI JUIMHA PaMBbl II03BOJISUIA PACTIONOXUTH KAaTYyIIKy Ha HEel
MeXIy IIPEUBOIOM BpallleHUs U 3aJHeH ONopoi ¥ MPHOIM3UTE €€ K HECYLIEMY IIEMEHTY Kak
MOXHO O6mke. B 1omonHeHre MOXKHO IPUMEHSTH IJIOCKYIO KaTylIKy. B¢ BMecTe no3ponser
NpHUOJIH3UTH LEHTP Macce Kabess K OCH BpallleHHs MalllMHbI IPH HABUBKE HA MHHUMAJIbHOC
paccTosHKME B TaKUM 00pa3oM yMEHBIINTH BEC IPOTUBOBECA, YCTAHABINBAEMOTO Ha IITAHTe C
TIPOTHBOIIOJIOXKHOM Kabe/ o CTOPOHBI MAIIMHEI Ui €€ 6aTaHCHPOBKH OTHOCHTEIEHO OCH
BpAILEHHs], KM yMEHBIUUTH JUTHHY INTaHIH. Y CTPOHCTBO HATSXKEHHs Kabens HaXOMUTCS B
GapabaHe KaTylIKHU H SBISICTCS KOMIIAKTHBIM y37I0M C MaJbiM BecoM. Takast KOHCTPYKIHA
MAaIIHHBI TTO3BOJIAET YMEHBIIATH BEC paMbl, IPOTHBOBECA, YCTPOHCTBA HATsHKeHUs Kabend, a
TaKoKe BEC YIPOLIEHHOM 3a/iHel OIophl, TaK KaK HET HEOOXOAMMOCTH B MEXaHH3ME,
obecrednBaioeM BpalleHHe 3aiHel OOPbl OTHOCHTENBHO PaMbl, H B MEXaHHYECKOH IPHBSI3Ke
3a{HeH ONOPbI K HEBPAIUAOLIEHCS YaCTH NPHBOJIA BPAIIEHHS. 3a(Hss OII0pa COCTOMT, IO
MeHBIIEH Mepe, U3 IBYX 4acTeif, 0JHA 3 KOTOPBIX OTBOIHMTCS OT JPYro#, YTO MO3BOJISET
YCTaHAB/IMBATh MALIMHY HA HECYIIUH JIEMEHT HIIA CHAMATS ee ¢ Hero. I1pu 3aKkphITHH 3aTHeH
OTIOpbI MAIIMHBL, YCTAHOBJICHHOH Ha HECYIIMH 3JIEMEHT, 3aIHss OII0Opa OXBATHIBAET €0 U
yIepXUBAET BPAIAIOMIYIOCA paMy MAlIMHEL B JIHOO0M ee MONOXKEHUH. PasMep oTBepCTHS B
3apBITOH 3a/iHell OIope TaKOH, YTO Yepe3 HEro MOXKET MPOXO/IUTE XKIYT B BHIE HECYIUETr0
JIEMEHTa H paHee HaBHTHIX Ha Hero kabenel. Takum 06pa3oM, oblerdeHHast MaIMHA C
onpeIeNEHHON KOHCTPYKIMEH 3aIHEH OOPBI MOXET II03BOJIMTh HABMBATD €ILIE OJHH Kabenb B

XKryT 6€3 prcKa MOBPEXKICHUS YK€ HABATHIX KabemneH.



B 01HOM H3 BapUAHTOB pealU3alliHy ITOJIE3HOM MOJIeH BHYTpH GapabaHa KaTyIlIKH HaXOJHTCS
KOHTEHHED U1 pa3MeIEeH s CIIeAYIOLIMX 3JIEMEHTOB IOJHOCTHIO HIIH YaCTHYHO B OOOH
KOMOMHAIIMH: BHYTPEHHH#H KOHEIl OyXThI BOJIOKOHHO-OIITHYECKOT0 Kabels, yCTpOHCTBO

Pa3BETBJIICHUA 110 OITHOBOJIOKOHHBIM KaGCJ'ISIM, OJHOBOJOKOHHBIC KaGeJ'IH, ONITHYCCKUE PAa3bEMBI.

Takoit KOHTEHHep MO3BOJISET NPUMEHATh MAIHAHY I HABUBKH B XT'YT OKOHIOBaHHBIX
pazbeMaM¥ OHOBOJIOKOHHBIX HIIH MHOTOBOJIOKOHHBIX Kabenel. OTo BaXKHO Il CO3/IaHHs CETeH
FTTH, TaK KaK no3BoJIsIET COSIMHATH BOJIOKHA BO MHOXECTBE MECT 6€3 IPUMEHEHUS
IporneaypsI CBapKH BoJIOKOH. Harpumep, eciu Jpon KaGenb HMeET pa3beMbl ¢ 00eUX CTOPOH, a
apon My(Ta HMeeT ONTHYECKHH Kpocc, TO, HOJKIIoYas ApoN Kabenb Yepe3 pa3beMHOE
coeIMHEHHE U B apon My(dTe, u y aOOHEHTa, HET HEOOXOAUMOCTH B BBIE3/IE€ ONITHYECKOM

MOOUJIBHOM J1a00paTOPHH MPH MOIKJIFOUYEHHH K CETH OYEPEAHOro abOHEHTa.

Emie B 01HO# H3 BO3MOXKHBIX pealu3aliii oJIe3HOH MOJENU KaTyIlKa HEChEMHAas1, 4 BHEIIHSASA
IeKa KaTyIIKH CheMHas U 00ecliedBaeT BOZMOXHOCTD YCTAHOBKM OecKapkacHoH OyxTel kabeis

Ha KaTylKy.

Taxoe pelneHue NPUBOAUT K 3HAYUTENBHOH SKOHOMHH IIPH PacKpoiike Kabelid Ha OTAENbHEIE
OTpPE3KH — HE HY)XHBI OTAEbHbIE KaTYIIKH U1 Kax10# OyxTel. beckapkacHbie GyXThI OJDKHBI
AMETBH IUIOTHYIO PAIHYIO YKIaaKy Kabessd, HO 3T0 Heo6X0auMo B JIIOOOM CiTydae, eCid pH
CXOJI€ C KaTylLIKH B IIPOLIECCE HABUBKH Kabellb HATAHYT yCTPOHCTBOM HATsHKEHHs Kabesl,

HaxojsimeMcs B GapabaHe KaTyHIKH.

Eme B 0HO# M3 BO3MOXKHBIX peallu3aluil MOJIC3HOH MOJEIH 3a/iHss OII0Pa, BEIOJIHEHHAS B
BHJIE Pa3bE€MHOM KOHCTPYKIMH, IPH HaBUBKE Kabells OXBATHIBAECT HECYIUMH 3TIEMEHT C
HABUTHIMH Ha HETO KabelsIMH Mk Oe3 HaBUTHIX Ha Hero kabeeil KolbIeBoi MOBEPXHOCTHIO,
KOTOpasi CKOJIb3UT IIPH HaBUBKE KaOellsl 110 HECYHIEMY 3JIEMEHTY H, €CIIH OHU €CTh, APYTHM

HaBHUTHIM Ka0OeIsaM.

10 HauboJIee MPOCTOE TEXHUUECKOE PEIICHHE IS 3aIHEH OMOPBI, KOTOPOE MO3BOJIAET
YMEHBIIUTH €€ Bec. BHYTPEHHS 4acTh OMOPBI MOXET OBITh BBUIOIHEHA U3 ITACTHKA, HANPUMED
U3 KanponoHa wiu ¢roporiacra. C Apyroi CTOPOHBI, HECYIHIA 3TIEMEHT — CAMOHECYIIHH
onTHYeCKHif kabelb UM TPOC ¥ HABHTEHIE Ha HEro KabelH, Kak IPaBUIIo, UMEIOT [LUIACTHKOBYIO
060JI04KY, B YaCTHOCTH — IIOHITHICHOBYIO. KO3 QHUKEHT TpeHNs IIIaCTHKA O IIACTHK MOXET
6bITH JOCTATOYHO MAJIBIM, YTO JEJIaeT 3TO PEIeHHe IPUMEHUMBIM Ha IPaKTHKE MPH CO3/IaHHH

ontryeckux xryros cetd FTTH.



Eme B oHO# U3 BO3MOXXHBIX peanu3anuii mojae3Hoi MoJIesy 3a/iHsA ONOpPa, BHIOJIHEHHAS B
BHUJIE Pa3bEMHOM KOHCTPYKLHH, COAEPXKHUT, IO MEHbIIEH Mepe, IBa POJINKA, OCH KOTOPBIX
ECTKO 3aKPEIUICHbI Ha YacTAX ONOPHI U, IPU 3aKPHITHH ONOPHI HA HECYLIEM JIEMEHTE, OCH
HEePIIEHTUKYIAPHBI HECYIIEMY 3JIEMEHTY, a POJINKH CMBIKAIOTCS, IIPH 3TOM POJIHKH UMEIOT
TaKy1o GopMy, YTO OHH OXBATHIBAIOT HECYIIHH 3JIEMEHT ¢ HABUTHIMHU Ha Hero kabenaMu wid 6e3

HHX TI0I00HO KOJIBLIEBOI IIOBEPXHOCTH M KATATCS 10 HEMY IIPU HaBUBKE Kabes.

3anHss omopa TakoW KOHCTPYKIHH ITO3BOJISIET IPHMEHSTh HABHBOYHYIO MAIIKHHY I HABUBKH
OINITHYECKOTo Kabels, B YaCTHOCTH, Ha METAUTHYESCKHIA TPOC HIIH IIPOBOJ, HA KOTOPHIH yXkKe
MOTYT OBITH HABUTHI ApYTHe onTHYecKHe Kabemu. TpeHrne 0 MeTaUTHYECK i TPOC HITH IPOBOJ
HE M03BOJISIET IPUMEHUTH CKOJIB3AIIYIO 33JHIOI0 onopy. Onopa BpamiaeTcs BMECTe ¢ paMoi

MAIIIHHBI, H 3TO YIIPOLIACT €€ KOHCTPYKITHIO U CHHIKACT €€ BEC.

Eme B ofHOH W3 BO3MOXKHBIX peaid3aliiii oJIe3HOM MOJIEIN YaCTH HAaBUBOYHOHN MallliHEI,
Bpalqaronyecs pH HaBUBKE BOKPYT HECYILETO 3JIEMEHTA, OIPaXXIEHBI CbEeMHBIM 3allIUTHBIM

KOXXYXOM, MMIPUKPCIIJICHHBIM K HeBpamaiomeﬁcs[ YacTH MAITKMHEI.

3amUTHEI KOXKYX MO3BONAET HABUBATh ONITHYECKHE KaOeny Ha HECYIIHH 3IIEMEHT, KOTOPBIA,
HanpHMep, OKPYKEH BETBIMH JIEPEBBEB, Pa3/IBUras BETBH M NIPe0OTBpalIas HX NOHAJAHUE B
ABHIKYIIIUECS 4aCTH MAIIWHBI. HpHMeHCHHe 3allIUTHOTO KOXKYyXa HCOGXOIII/HV[O, B 4aCTHOCTH, IIpK
cTpouTenbeTBe Bo3ayHbIx ceteit FTTH B 105HBIX ropoaax B palioHaX cTapoil 4acTHOi
3acTpOUKH, Il Ha YJIHIaX MHOTO pa3pociIMXcs 3eNeHBIX HacaxaeHul. JluameTp Koxyxa

ONpeAENsSeTCs pa3MepaMi KaTyHIKH WM JUIMHOM IITaHI'H IPOTHBOBECA.

Kparkoe onucanne yepresxeii
®wur.1 — HapuBouHas MaIuHa.
®ur.2 — Karymika ajis kabenst co CheMHOI BHEIHEH HIEKOH U ¢ pacIiOIOKECHHBIMH BHYTPH €€
OapabaHa KOHTEHHEPOM Ul ONITHYECKUX PAa3beMOB H YCTPOHCTBOM HaTsHKEHHS Kabens.
®ur.3 — Cxomnp3simas 3a1Hss o1opa.
®wur.4 — 3agHA% OMOpa CO CMBIKAIOIIUMIUCS POJIMKAMH.
®ur.5 — HaBHBoYHas MalnyHa B 3alllUTHOM KOXYXe€.
Ha pucynkax:
1 — HaBuBOYHag MalInHa;
2 — Hecy1uii 3JIeMeHT IOBEIEHHOTO XIyTa ONTHYECKHUX Kabenei;
3 — HaBuThIit onTHYeCKHI KaOelb;
4 — HaBuBaeMblii onTHYecKuit kabelb;

5 — IlpuBoz BpalleHHS;



6 — Pama;

7 — Karymka ms xabens;

8 — 3amnss onopa;

9 — Pontuku Ans IPOBOJKU Kabers;

10 — Konyc /1 BhIITycKa kabens;

11 — HecpeMHbli rpy3 IpOTHBOBECA;

12 — CreMHEI# Ipy3 IPOTHBOBECA;

13 — lITanra npoTuBOBECa;

14 — INoasec co cTaOUIM3UPYIOUIUM IPY30M Ha KOHIIE;

15 — BepeBka uist py4HOH ITPOTSHKKH MaIHHBL,

16 — IlepenHuit ponvk;

17 — HeBpamaromuiica KoXXyX MEXaHH3Ma IIPHBOA BPAIICHUS,

18 — Ock Karymku 11 kabes;

19 — CreMHas IeKa KaTyHIKH;

20 — TNaika ¢puKcanuy MmeKd KaTyIKH;

21 — BeckapkacHas OyXTa OIITHYECKOTO Kabens;

22 — OnTHYECKHE pa3beMbI BHYTPEHHETO KOHIA OyXThI Kabems;

23 — BapabaH KaTyIlKH;

24 — KouTeiiHep U1 pa3MeIIcHHs ONITHYECKHX Pa3beMOB;

25 — YcTpoiicTBO HaTsDKEHHS Kabens;

26 — Topmo3Hoii 6apaban;

27 — TopMO3HBIE KOJIOIKH,

28 — CrnupanpHas Npy>KUHA;

29 — O6rounas Mmy¢Ta;

30 — ®dukcupoBaHHAs YacTb 3aJHEH OMOPEI;

31 — OTKHuABIBAIOIAACS YACTh 3aHEH OIOPHL,

32 —Iletns;

33 — 3amok;

34 — KosnblieBas CKOJb3A11asd HOBEPXHOCTD;

35 — Ponnxu 3aiHei ONOPEI;

36 — KospLieBast TOBEPXHOCTH BHYTPH OTBEPCTHS, 00pa30BaHHOTO COMKHYTHIMH
POJIMKaMH;

37 — Il1acTHKOBBIC BCTaBKY,

38 — 3amMTHELA KOXYX;

39 — INpoxonbHas WENb B KOXYXE;



40 — BeTBU 1EpEBLEB;

A — 3aKphITas 33HAS ONOPa, OXBATHIBAIOLIAS ONTHUECKUHN KI'YT (HECYIIHIA JIEMEHT C
HABUTBHIM KabeyeM);

B — oTKpEITad 33aHAA OMOpa A/ YCTaHOBKY (CHATHS) MALlIMHBI HA HECYIIMH 3IEMEHT WIH

ONTHYECKHM KIYT.

OcymecTB/IeHHE N0J1€3HOH MoaeIH
OnHoit U3 peanu3anuii Nonae3HOH MOAEIH, HO 3TOH peann3alueii He OrpaHHYCHHOM, SBIIAETCS
HaBHBOYHad MamuHa 1. OHa nNpeHa3HAYEHa, B 9YACTHOCTH, JUI MHOXXECTBEHHOH
mocJie/IoBaTeNbHONH HABUBKH paclpeaenuTelibHbIX ¥ Apon kabened FTTH Ha Hecymuii anemMeHT
2, B YaCTHOCTH, Ha CAaMOHECYIIMii onTH4Yeckuii kabelb ¢ MOJUITUICHOBOH 000JI0YKOM WK Ha
JMAJIEKTPHYECKHHM TPOC B MOMMSTHIEHOBOH 06004Ke. Criepeiy MaIlIHHbI HAXOAUTCS IIPHBOJ
BpallleHHs 5, HEBPAINAIOMHUHCA KOPIYC KOTOPOTo 3aKpEIT KOXyxoM 17. IIpuBoj BpalueHus 5

npeoGpasyeT Mpy OMOIIH IIECTEPEHYATOr0 MEXaHH3Ma BpallleHHE NIEPEIHETO ONIOPHOTO

poirka 16 Bo BpaieHHe pambl MalHHEI 6. [lepeanii onopHbI ponuk 16 uMeeT xenod Takux
pa3MepoB, YTOOHI IPH HABHUBKE OYEPENHOr0 Kabens 4 HCKIIFOYHNTDH 3allCIIEHHE YXK€ HABUTHIX
kabeneit 3. [TepenaTodHOE YHCIIO TAKOBO, YTO IPH NPOJABHIKCHHH MAIHHBI Ha 35 CM O
HECYIIEMY 2JIEMEHTY 2, paMa 6, BMECTE CO BCEMH NPHKPETUICHHBIME K HEH y3/1aMU MalllHHBL,
COBEpIaeT OJuH 000POT BOKPYT Hecymiero aneMenTa 2. [l cTabuam3aiyy HeBpaIaoXCcs
YacTel MpHBOJA BPaIleHHs 5, K €ro KopIycy Cliepeain pUKpemsiercs noasec 14 co
cTaGHIM3HPYIOLIMM IPy30M Ha KoHIe. K moasecy 14 3auensercs Bepeska 15, 3a KOTopyio
BPYYHYIO IPOTATMBAIOT MAlIHHKY 1 BIOJB HECYINETO 37IEMEHTa 2, HaBHBas kabens 4. Pama 6
BBIIIOJIHEHA B BHJIE IIBEJUIEPA, CPEIHIS CTEHKAa KOTOPOro NPHOIIIIKEHA K HECYHIEMY JJIEMEHTY 2
IIPH YCTAQHOBKE Ha HETO MalIWHbI 1 Ha MHHMMAIBHOE PAaCCTOSHHE, HCKITIOYAIOIIEE KaCaHHe
paMoif 6 HeCyIIero 3/leMeHTa 2 M HABUTHIX paHee Ha Hero kaGeneit 3. Ha 3aqneM KoHIle MaIIHHbI
1 x paMe 6 *KeCTKO KpenmuTes 3aHas onopa 8. Onopa 8 npy HaBHBKE HAXOAUTCS B 3aKPHITOM
COCTOSIHMM A H OXBAaTHIBA€T HECYIIHIA JIEMEHT 2 C HAaBUTHIMH Ha HeTo Kabeysamu 3, a pu
yCTaHOBKE MALIMHEI HA HECYIHI 3JIEMEHT 2 UM CHATHH C HETO, B OTKPHITOM cocTosiHuM b. Jlnst
OTKPHIBaHHS-3aKPHIBAHHA OTKHBIBAIOIIAACS YacTh 31 OMOpPEI KpENUTCA Ha neTie 32 K
¢uxcupoBaHHOiIi yactd 30, a 3aKPHITOE COCTOSHHE (PUKCHPYETCS 3aMKOM 33.

B oaHOM U3 peanu3aimii MoJIe3HOH MOJEINH, HO 3TOH pealu3alled He OrpaHUYEHHOM, 3aIHAL
oropa 8 B 3aKPHITOM COCTOSHHH 00pa3yeT BOKPYT HECYIIETO 3IEMEHTA 2 C HABUTHIMM Ha HETO
KabesMH 3 KOJBLEBYIO MIOBEPXHOCTH 34, KOTOpas B IPOLIECCE HABUBKH CKOJIB3UT 110 HECYIIEMY
37IEMEHTY 2 ¥ HABUTHIM Ha Hero KabemsaM 3, yepKuBas Ha HEM 3aJIHIOI0 4acTh PaMel 6.

Hecymuii 51eMeHT 2 1 HaBUTHIE KabeH 3 MMEIOT, B YaCTHOCTH, 000JIOUKY M3 ILIACTUKA,
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HalpuMep, U3 IOJH3THICHA, a KOIBIIEBYIO IOBEPXHOCT 06pa3yloT, B YaCTHOCTH, ILIACTHKOBLIE
JETaJH 3a[JHEH OMOPHI 8, HApHMeEP, H3TOTOBJICHHBIE U3 KAPOJIOHA WM (QTOPOMIAcTa, H HMEIOT
HHU3KHI K03()(HUIHEHT TPEHUS C MaTEPHAIOM 000JIOUKH HECYLIETO IEMEHTa M HABHBHBIX
KabeneH.

Eie B o1HO# U3 pean3aiuii oJe3HOH MOJEIHN, HO 3TOM peajld3auyeii He OrpaHHYEHHOM,
3aj(HAs Onopa 8 COAEPIKUT ABA PONHKA 35, OCh IEPBOTO 3aKpeIlIsIeTcs B QUKCHPOBAaHHON JacTH
30 3ajHel OMOPHI, 4 BTOPOTO — B OTKWABIBAOIIEHCS JacTH 31, TpUdYeM OCH POJIAKOB
HEPIEHAUKYIPHEL HECYLIEMY 3JIEMEHTY 2 IIPH YCTaHOBKE Ha HETO MauluHbl 1. B 3akpbiToM
COCTOSIHHH A 3ajiHel omopsl 8, poJIMKH 35 CMBIKAIOTCS H HX xKenoba o6pasyroT Kpyrioe
OTBEPCTHE C KOJBLEBOH MOBEPXHOCTHIO 36, MPOXOIALICH Yepe3 TOUKH KaCaHHs POJIMKOB, BHYTPH
KOTOPO#M MPOXOJHUT HECYIIHi 31eMEHT 2 ¢ HaBUThIMHU Kabensimu 3. [lepen MecTaMu KacaHus
POJIMKOB, HE EPEKPhIBasi OTBEPCTHSI, yCTAHOBJICHBI IIJIACTHKOBBIE BCTABKH 37, IPUKPEIUIEHHBIE
K (uxcupoBanHoi yacT 30 3a1HeH OMOPHI M KaK OBl MPOAOJDKAIOLINE KOJIBLEBYIO IIOBEPXHOCTH
36. BcraBku 37 UMEOT GOpMY, IO3BOJILAIOLIYIO 3aII0JIHHTE IPOCTPAHCTBO IEpeI MECTaMU
CMBIKaHHs POJMKOB 35 Tak, YT0Obl HCKIIOUHTH NOMAa/laHUs HABUTBIX Kabenel 3 Mexny
posiHKamu 35 B MeCTax MX KacaHMs, a DY HABMBKE BCTaBKH 37 HE JIOJDKHBI KacaThCsl HECYLIETO
sneMeHTa 2. BeraBku 37 npefoTBpaIaloT OT 3aU€eIUIeH s YacTIMH 3a/Hel onops! 8, B
YaCTHOCTH POJIMKaMH 35, HaBUTHIX Kabenel 3 py HaBUBKE Ha ONITHYECKHMH XKIyT — HECYIIMA
3JieMEHT 2 ¢ HaBUThIMH Kabensmu 3. KosplieBas MoBEpXHOCTh 36 BHYTPH OTBEPCTHS,
06pa3oBaHHOrO JIBYMsI COMKHYTHIMH POJHKaMH, KaTHTCS IPOIOIBHO IO HECYIIEMY SJIEMEHTY 2
¥ HaBUTBHIM Ha HEro KabeysM 3 mpH HaBHBKE O4EPENHOTO Kabend 4 ¥ OMHOBPEMEHHO
HPOCKAIB3bIBAET B MONEPEYHOM HAIpaBICHUHU H3-3a BpaweHus. [IpumeHeHue 3anHei onopsl
pONHKaMH HeOOXOAMMO TpH GOJIBIIOM KO3 UIHEHTE TPEHHUS CKOJIB3SIIEH OHOPHI O HECY Ui
9JIEMEHT, HallpUMep, €CIIH ONTHYECKHE Kabelu HaBHBAIOTCA Ha aJIOMHHHEBBIA IIPOBOJ HIIH
cranbHoil Tpoc. Ellle B 0HOM H3 BAPHAHTOB peaIU3aliiy 3aJHEH ONIOPHI C POIHKAMH,
KOJIMYECTBO POJMKOB GONBIIE, YEM JIBA.

Ha pame 6 HABUBOYHO} MAIUHHBI KPOME 3a/IHEH OMOPBI Pa3MEIIAIOTCS POIMKH 9 JUIS TIPOBOJKH
Kabes OT KaTyIIKK 7 K HecyLeMy 3IEMEHTY 2, KOHycC IUIs Bhmycka kabens 10,.0ck 18 xaTymmku
U151 Kabes ¥ mradra npotuBoBeca 13. Ha mranre npotruBoBeca 13 3aKpeIuieH HECeMHBIH Ipy3
11, ¥ K HeMy KpPETAT JOMOIHUTEIbHBIE ChEMHBIE IPY3bl 12, KOIHYCCTBO H BEC KOTOPHIX
OIpE/IENIAIOT B 3aBUCUMOCTH OT KOJIM4ecTBa Kabens B Oyxte 21 Ha katymike 7.

Buemusist meka 19 katymku 7 cbeMHast. DTO MO3BOIET YCTAHOBHTH Ha KaTylKy 6ecKapKacHYIo
6yxTy 21 HABHBHOIO ONTHYECKOTO Kabels, KOTOpas CKPEMIeHa, Hal[pHMEP, IIaCTHKOBBIMA
xomyTamu. [Tocrne ycraHoBky OyxTl 21 Ha GapabaH 23 KaTyIIKH, BHYTPEHHHU#H KOHeLl OyXTHI C

ONITHYECKHM pa3beMoM (pazbeMaMi) 22 yKIabiBalOT B KOHTeHHep 24 Ui pa3sMCIIICHHS
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ONITHYECKHX Pa3heMOB, PacloiOXKeHHbIH BHYyTpH 6Gapabana 23 xarymku. Byxra 21
NPHXAMAETCS CHeMHOM 1meKoit 19, koTopas pukcupyercs raikoi 20, a MIaCTHKOBBIE XOMYTBI
Ha GyxTe 21 paspesaror u ynansioT. BuemHuit koHen 6yxTel 21 HaBHBaeMoro Kabens 4,
KOTOPBIi TaK)Ke MOXET OBITH OKOHLOBAH pa3beMaMH, IPOBOJAT B POJIHKax 9, uepes konyc 10
BBITYCKAIOT Ha HECYIIHI SJIEMEHT U KPeNAT K HeMy B Hadaje npoiera. [Iporarusas
HABHBOYHYIO MalIMHY | 110 HECYIIEMY 3JIEMEHTY 2 BAOIb NIPOJIETa, OCYLIECTBIIAIOT HABUBKY
kabend 4.

B mporecce HaBUBKH Kabenb 4 HaTATMBAeTCs yCTPOHCTBOM HATSHKEHHS 25, KOTOpoe
pacionoxeHo BHyTpH 6apabaHa 23 KaTyIIKH. Y CTPOHCTBO HATSIKEHHS COACP)KHT TOPMO3HOM
Oapaban 26, IpHKpEIUIEHHBIH K OapabaHy 23 KaTyIIKH, TOPMO3HBIE KOJNIOAKH 27, K KOTOPBIM
OpHKpeIUIeH BHEIHUH KOHell CIHpaIbHON NPY>XUHHI 28. BHYyTpeHHHH KOHEl CIHPaIBLHOM
npYXHHBI 28 3aKpeIUieH Ha o6roHHo# MydTe 29, pacnonoxeHHo#H Ha ocH 18 karymku. B
HayaJie Ipolecca HaBUBKU CIIHPAIbHAA NNPYKMHA CKPYYHBAeTCs M HabMpaeT NOTCHIHAIBLHYIO
SHEPTHIO, 00eCTIeunBas ONpPEIEICHHBIH MOMEHT CHJIbI, BO3JCHCTBYIOMEH Ha KaTyIIKy 7, ¥ TEM
caMBIM IpyxuHa 28 yepe3 KaTyIky 7 HOATATHBaeT Kabenp 4 npy HaBUBKE. 3aTeM, MIPH
OIpezie/icHHO} BeINYMHE HAKPYYHBAHKS NPYXUHBI 28, TOPMO3HBIE KONOAKH 27 HAYHHAIOT
IPOCKAB3BIBATh IO TOPMO3HOMY O6apabaHy 26 U IPOAOIKAIOT IPOCKAIL3EIBATh, MOKA
HaBHBOYHAsd MaINMHA 1 HE OCTaHOBHTCA. BO BpeMs ABI)KCHHS KaTyllka 7 HaTATHUBAeT Kabensb 4.
ITpu ocranoBKe MamuHbI 1 KaTymKa 7 Takxe HaTAruBaeT Kadenb 4. HaTsbkeHue octaeTcs u pu
OTKaTe MallMHKH 1 Ha3ajl, TAaKOM, IPH KOTOPOM MpYKUHA 28 BCe €lle OCTAETCs B HANMPKEHHOM
coctossHuM. HaTsokenue kabend 4 mpyKuHO#M 28 mocpecTBOM KaTymkH 7 JOIYCTHMO, €CITH
Kabeis 4 ynoxeH B OyxTy 21 B BUA€ IUIOTHOH PAIHOM pacKIaIKH, HCKIIOYAIOMIECH IpOBal
Kabens 4 Mexay BuTKamu OyXThi 21 npu ero HarspkeHuH. O6roHHas MydTa 29 He No3BOJIAET
NPHHYIUTEIBHO PaCKPyIHBAThCS MPYXXKHHE 28 NPH BpalllcHMH KaTyIIKH 7 B HANPaBJICHHH
06GpaTHOM HAMPABICHHUIO CMOTKH Kabels 4 ¥ 3alIMINAET OT II0JIOMKH NpYXHHY 28.

Emme U1 0JIHOM U3 peaM3aliiii oje3HOH MO, HO 3TOH pealu3allueil He OrpaHHYEHHOH,
NPUMEHSIOT 3allIUTHBIA KOXYX 38, KOTOPBIH HaJIEBAIOT HA HABHBOYHYIO MAlIMHY 1 M KpensT K
HeBpauaomemMycs Koxyxy 17 npusoza pamenns. Koxyx 38 3akpbiBaeT BpalllAlOIIHAECs YaCTH
MaIuHb 1, Takue Kak karymka 7 ¢ 6yxToif 21 xabens, mradra 13 ¢ rpy3amu 11 1 12
TIIPOTMBOBECA M PaMy € PAacloNOXEHHBIMH Ha Heil IpyTHMH dleMeHTamu. JluameTp koxyxa 38
ONpeIENSETCs pasMepaMy KaTylIKH 7 WM AIMHOH mTanry 13 npotuBoBeca. [ ofHOM 13
peanu3anuii oJIe3HOM MOJENH LEHTP THKECTH KaTynikH 7 ¢ OyxToi 21 kabens pacnonoxeH
JOCTaTOYHO OJIM3KO K OCH BpalleHHs paMbl 6 MallHHKI 1, M INTaHry 13 MOXHO C/eaTh TaKo
KOPOTKO#M, 4T0 JuaMeTp Koxyxa 38 GyleT onpeieaThCs TOIbKO pasmMepaMu katymku 7. Koxyx

38 EMeeT NpoIO/BHYIO 1eNb 39 IS BO3MOXKHOCTH YCTAHOBKH Ha HECYIIHH 3IEMEHT 2 MAIIMHBI
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1 ¢ HazmeThIM Ha Hee koxyxoM 38. Koxyx 38 orpaxaaer, HanpuMmep, OT BeTBeH nepeBbeB 40
BpALIAIOIIMECs YaCTH MAIIMHEI | IpH HaBUBKE Ha HECYIIME JIEMEHTBI, TOIBEIICHHbIC B
poJieTax MEeXAy ONOpaMH Ha YIIHLaX, [I€ MHOTO Pa3poCLIMXCA 3€JIEHBIX HaCaXICHUH.

B oxHoit U3 peanu3zanuii none3Hoi MoAENIH, HO 3TOH peau3anueil He OrpaHUYEeHHOM,
HABHBOYHAs MalmuHa 1 mpeqHa3Ha4YeHa /I HaBUBKH paclpe/leIMTENbHbBIX kabeneit ¢
KOJIMYECTBOM BOJIOKOH JIO 8 H OJJHOBOJIOKOHHBIX Jipot kabeneii cetu FTTH. U
pacipeieuTeNnbHbIe, U QPO Kabeny HMEIOT NONEPEYHbIE Pa3sMephl 2 MM Ha 4 MM M IIOTOHHBIH
Bec 8 kr/km. KaGenu oKOHIOBaHbI pa3beMaMH ¢ 006eux cTopoH. MakcuManpHas
pEKOMeHI0BaHHasl JUTHHa Apon Kabenei cocrasiser 150 M. HaBuBounas mamuHa ¢ kabenem 150
M BecHT 7,5 xr. MakcuMabHas JyiHa OyXThI Kabels, KOTOPYIO MOXKHO YCTAaHOBUTH Ha MallliHY,
cocrapisger 350 M. JIMHHEIE OTpE3KH IPHUMEHSIOT i pacnpeaenuTensHoro kademns. Ilpu stom,
MairHa ¢ 6yxToit kabens qmuHOM 350 M B 106aBIECHHBIMHU Ipy3aMH MpoTHBOBeca BecuT 10,5 Kr.
AIIOMHHMEBBIHA 3alATHELH KOXyX nuameTpoM 40 cM Becut 3 kr. Takoit Bec MammHBI ¢ kabeneM
[O3BOJISET OJHOMY MOHTa)XHUKY BPYYHYIO YCTaHaBIIMBATh €€ Ha HECYIIUH /IEMEHT U3 KOP3HHEI
ABTOBBILIKH HMJIH C JIECTHHIBL. MaJbliif BeC MalllMHbI HE CO3/1aeT YTPO3bI IOBPEXKICHHUS YiKe
HABHTHIX kabesiei mpH MHOXXECTBEHHOH HAaBHBKE, a KOHCTPYKLUS IEPEAHETO PONIMKA U 3aJHEH

OIIOPBI HCKITIOYACT UX 3allCIJIEHUE MAaIINHOH H 3allyThIBAHUE B 4aCTAX MaIlTHHEIL.
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