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IIpakTueckoe 3ansaTue Nel
KoHcTpyKIMs M MAPKMPOBKA JJIEKTPUYECKUX Ka0eJiell CBIA3H

Ieab  paGorbi: H3yuuTh KOHCTPYKIIMIO W  TPUHIWNBI  MapKHPOBKH
CUMMETPHUYHBIX U KOAKCUATBHBIX Ka0enel cBsi3u. [1onyduTh HAaBBIKH ONpeIeTIEHUs BCEX
KOHCTPYKTHUBHBIX 3JIEMEHTOB Kabesst M 001acTH €ro MPUMEHEHMSI 10 MapKUPOBKE.

1 Kuaaccuduranus dj1eKTprUHecKnx Kkadesei

KabeneMm Ha3pIBae€TCS OJUH WIH HECKOJIBKO CKPYYEHHBIX BMECTE N30JIUPOBAHHBIX
MIPOBOJIHUKOB, 3aKIIOYCHHBIX B OOII[YI0 BJIAro3alUTHYI0 OO0O0JIOUKY U OpOHEBBIC
NOKpOBbl. B 3aBucMMOCTHM OT cnocoba MpOKIAaAKUH KaOemu MOoApa3NessaioTcs Ha
BO3IYIUHBIE, TOA3EMHBIE M NOABOAHBIE. Ha KEIe3HOOOPOKHOM TPAHCIIOPTE
MIPEUMYIIIECTBCHHOE MPUMEHEHUE HAXO/IAT M0JI3eMHBIC Kabelu.

OnexTpuyeckre kabenu KiacCu(pUUUPYIOTCS N0 CAEAYIOIINM NpU3HAKAM:
00JacTh NPUMEHEHUS,
YCJOBUS MPOKIIAJKU U KCILTyaTalllH,
CIIEKTPY NEpeIaBacMbIX 4acCTOT,
KOHCTPYKIIUS,
MaTepHal u (popma U301,
CUCTEMBI CKPYTKH,
POJI 3aLIUTHBIX TOKPOBOB.
Krnaccuduxkanus 3nexkTpudaecknx kabenei npuBeeHa Ha puc. 1.

[Ipu3naku knaccudukaun
IEKTPUICCKUX Kabee

v v v v
obJyacThb YCIOBHSA CIIEKTp
MPUMCHCHUSA MIPOKIaJAKH H Iepe1aBacMBIX KOHCTPYKITUS
IKCIUTyaTaluu JacTOT
v v
Marepuan 1 popma CHUCTEMBI PO 3aIUTHBIX
H30JIAIHH CKPYTKH MOKPOBOB

Puc.1. Knaccudukaius >51ekTpHueckux kadenei.

[To cBOEMY Ha3HAUYEHUIO KaOenu MOAPA3AESIOTCS HA TPU IPYIILI (puUc. 2):
1. KabGenu cBsi3u (BRICOKOYACTOTHBIC TATbHCH CBSI3M, HU3KOYACTOTHBIC TaJTbHCH CBSI3H,
MECTHBIX TeJIe()OHHBIX CETEN).
2. Ka0enu aBTOMAaTUKH U TeIEeMEXaHUKU (CUTHAJIbHBIE U KOHTPOJILHBIE).
3. CunoBbic Ka0emu.

[Io KOHCTPYKIIMM pa3IMYalOT CUMMETPUYHBIC U KOaKCHAJIbHBIC KaOemu.
CummeTpudHas 1ielb COCTOUT U3 JABYX COBEPIICHHO OJIMHAKOBBIX B 3JIEKTPUUECKOM U
KOHCTPYKTMBHOM OTHOIIEHUSAX W30JUPOBAHHBIX TTPOBOIHUKOB.
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KoakcunanbHas menb mpeAcTaBisieT co0O0M /1Ba MUIMHAPA C COBMCIIICHHON OCHIO,
MpUYEM OJWH IUJIWHJAP — CIUIOIIHOW MPOBOJHUK, PACTIONOKEHHBIA BHYTPU JPYrOro
MOJIOTO WJIMHAPA.

Hasuauenue kabeneit

v v v
Kabenu cBs3u: Kabenn aBTOMaTHKH B
o BY nanpHeit cBsizn TeJIeMeXaHUKU CuioBble Kabean
¢ HY nameneii csi3zn ¢ CuUrHaJibHO-OJOKHPOBOYHEIE
o MecTHOH CBI3H ® KOHTPOJIBHBIE

Puc.2 Knaccudukanus kabenei mo Ha3HauUESHUIO

2 KOHCprKTI/IBHLIe IIAEMECHTBI IJICKTPHICCKOI'0 Kaoeas

K KOHCTpPYKTHBBIM 3JIeMEHTaM KaOeJisi OTHOCSTCSL:

- TOKOOPOBOJISIIME KUIbI;
- W30IS1MS KU,

- 000JI0UKa;

- 3aIIUTHbIE TOKPOBHI.

Toxkonpoeoosaujue xcunwl ABISAIOTCS HallpaBiArolieh cucteMod kabdens. JomkHbI
00JlajlaTh BBICOKOUM 3JIEKTPUYECKONH MPOBOAUMOCTBIO, THOKOCTHIO U MEXaHWUYECKOU
MPOYHOCTHIO. JIJIsi M3rOTOBICHUS KAaOENbHBIX KK MCHOJB3YIOTCS MEAb M AJIIOMUHUH.
HemocTtaTku MEIHBIX KW JACHUIMTHOCTH MEIH, CIIOXKHOCTh TMPOU3BOJCTBA
BIEKTPOTEXHUUECKON MEAH, CIOKHOCTh TEXHOJIOTUH U3TOTOBIEHUS MEAHON TPOBOJIOKH.

Menubie KuiIbl Kabeneil CBSI3U M3TOTOBIISIIOT CIEAYIOIIMX JUAaMETPOB: Kabenu
mectHoM cBsizu — 0,4; 0,5; u 0,7 mM; maructpaiasnbie kadenu cBsizu — 0,8; 0,9; 1,05 u 1,2
MM; CUTHaJIbHO-0IOKMpOBOUHBIE Kabenn — 1,0 MM.

[IpuMeHeHne amiOMUHUS BBI3LIBACT HEKOTOPOE YBEJIUYCHHE CEYEHUsl KaOens u
pacxoda MeTajia Ha 000JI0YKy U OpoHt0. KpoMme Toro, aaroMUHUCBBIC JKHIIBI JTOMAIOTCS
IIpu BUOpallMM M HEAOCTATOUHO XOpOINo cpamiuBaioTcs. OpHaKo aaoMHHUN Ooliee
JeleB, MeHee AeQULIMTEH U UMEET MITYIO0 Maccy.

AJIFOMMHHUEBBIE KUJIbl U3TOTOBIISIIOT Auamerpom 1,15; 1,55 u 1,8 mm.

Kumnel CHIOBBRIX M KOHTPOJBHBIX KabOeyieh MoryT OBITh MEAHBIMH HJIH
QJTIOMUHUEBBIMU, OJIHO- WM MHOTOIPOBOJHBIMU Kpyryiod Wik (HacoHHOU (OpMbI
ceuenueM oT 1 g0 500 mm st MmegHbIX Kud 1 oT 2,5 10 500 MM aTlOMUHHEBBIX KHII.

Jlns KoakcuanbHOM Hapbl BHYTPSHHUH NMPOBOIHUK Yallle ObIBACT MEIHBIN, HHOT 1A
oumeTanuyeckuii. BHEITHUI MPOBOIHUK IPEACTABISAET COOOM TPYyOKY, H3TOTOBIEHHYIO
Yale BCero M3 MeJIHOM JeHTHI ToJamuHou 0,35 MM.

KomOuHMpOBaHHBIC KAOCIH COCTOAT KaK U3 CHMMETPHYHBIX, TAK ¥ KOAKCHAIBHBIX
1ICTICH.

Hzonayus kabenvnvix ncun. Matepuan, UCIONb3yEMbIN 1JIs1 U30JALIMN KaOenei
U TPOBOJAOB, JODKCH 00JagaTh BBICOKMMH M CTAOMJIBHBIMH DJICKTPUYCCKUMU
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XapaKTCPUCTHKAMHU, ObITh THOKHM, MCXaHWYCCKH TIPOYHBIM H HE TpeOOBaTh
TEXHOJOTUYECKON 00paboTKH.

B 35ieKTpUUeCKOM OTHOILIEHUH CBOMCTBA U30JSALUH ONPEACISIOTCS CIETYIOIMNMU
napaMeTpamu: AIEKTPUUYECKOM MPOYHOCTHIO, YACIbHBIM ANEKTPUUYECKUM
COTNPOTUBJICHUEM,  JIUDJICKTPUUYCCKOM  TPOHUITAEMOCTbIO W TAHTCHCOM  VyTJia
JTUBIEKTPUUECKUX TOTEPh.

N3BeCTHO, YTO € YBEJIMUYECHUEM YACTOTHI [1€PEJaBAEMOr0 CUTHAJIA, YBEIIMUUBAIOTCS
TUANICKTpuUeckue mnotrepu. [loaTomy AMANIEKTPUKH, NIPUMCEHSIEMBIC IS H30JSLUN
KabeJiel, TOJKHBI 00J1a71aTh JUAIEKTPUUECKON MPOHUIIAEMOCThIO OJIM3KOM K €TUHHUIIE, a
KOP(OUITMEHT AMAIEKTPHUSCKUX MOTEPh JOJDKEH OBITh OJHM30K K HYIIO U 00IamaTh
MajblM  YBCJIMYCHHEM C IIOBBIIICHUEM 4YacTOThl. M3oisimmst  mpemoxpaHsier
TOKOIMPOBOSAIINE XKUJIBI OT CONMPUKOCHOBEHUS MEXJY CO00H U CTporo (UKCUpYeT
B3aMMHOE PacIOIOKEHUE KU B TPYIIIIE 110 BCEU JITnHe Kadens.

B kayecTBe U30JISIIUOHHOIO MAaTEpHalia UCIIOJIb3YOTCS:

- OymMmara u ee MoguUKaIUK;
- TMOJUATHUJICH;

- crupodexc;

- MOJUBUHUIXJIOPUI.

B cuMmeTpuuHbIX Kalensx MPUMEHSIOTCS  CIENYIOMIME  KOHCTPYKIIMHU
W30JIALIMOHHBIX TOKPOBOB:

e TpyOuaTass — BBIIOJTHSETCS B BHAE OYMaKHOW WJIM IIJTJACTMACCOBOM JICHTHI,
HaJ0KCHHOM B BUJIC TPYOKH;

® KOpJAEibHAs — COCTOUT U3 HUTU KOPJAENS, PACIONOKEHHOTO OTKPBITON CIIUpaibio Ha
MPOBOJHUKE, U JIEHTHI, KOTOPAsi HAKJIAIbIBACTCS TIOBEPX KOPEIS;

® CIUIONIHAS — BHIMIOJHSAETCA U3 CIUIOIIHOTO CJIOS IJ1IaCTMACChl;

e (ajloHHAS — MPEACTABISAET COOOM TOHKOCTEHHYIO IJTACTMACCOBYIO TPYOKY THAMETPOM
2-3 MM, BHYTPH KOTOpPOH pacroiaraercs kuja kaoens. TpyOka meproanueck B TOUKaxX
WJIU TIO CIIUPaIN 00KUMAETCSl, HAJIEKHO YJIePAKUBAsl )KIITY B LICHTPE U3OMALUM;

e 11aii00OBast — BBIMIOIHSIETCS U3 TBEPAOTO JUANIEKTPUKA B BUAE 11ail0 Tomuuuoi 1,5-
2,5 MM, HaCa)KMBACMbIX Ha IIPOBOJHHUK YEpE3 OIPCCICHHBIC MPOMEXYTKH  (20-30
MM);

e crnupanbHas (TeieKouganbHas ) — MpeaCcTaBisgeT cOO0M paBHOMEPHO pacipeieIEHHYIO
MO JJIMHE MPOBOIHUKA MJIACTMACCOBYIO CIIUPAaib, HUMEIONIYIO IPSIMOYTOIBHOE CEUCHHE;
® KOPAENIBHO — TpyOUaTast — COCTOMT U3 IMOJMAITUIEHOBOTO Kopaens auamerpom 0,6-
0,8 MM U ITOAUATHIICHOBOM TPYOKH AUAMETPOM 2-3 MM.

N3 pa3inuHbIX JUAJIEKTPUYECKUX MATEpUaJOB U  KOHCTPYKTHMBHBIX (HOpM
M30JIALMH Ha KEIE3HOJOPOKHOM TPAHCIOPTE HAUOOJIbIIIee MPUMEHEHNE MOTYYHIIN:

- s Kabeneld MECTHOM CBsI3M — TpyOuaras, BBINOJHCHHAs B BHJIC OOMOTKH
OYMa)KHBIMH JICHTAMHU, U CIUTOIIHAS MOJIUITUICHOBAS U30JISIIUS;

- ISl CAMMETPHUYHBIX KaOesnel CBsA3U — KOpIeabHO-0yMakHast, KOpJleIbHO-TpyOuaTas
MOJIMATUIICHOBAS, KOP/ACIbHO-CTUPO(DIICKCHAS, TIOPUCTAS MOJMAITUIICHOBAS, CIUIOUTHAS
MOJIMDTUIICHOBAS. U KOP/IETBEHO-TIOJIMCTUPOJIbHAS U301,

- JUIsl CUTHAJIbHO-OJIOKMPOBOYHBIX Kabeael — MOJUITUIICHOBAST U30ISIIUS;

- A KOHTPOJBHBIX Kalenedl — CIUIONIHAs pPEe3WHOBAs, TMOJMATHICHOBAS WITH



NOJIMBUHWIXJIOPUJIHASL U30JIS1IHUS,
- 1A CUJIOBBIX KaOened — OyMakHas MPONMUTaHHAs, Pe3MHOBAs W IJIACTMAcCcoBas
W3OS U

W3onsamns  KoaKCHANbHBIX —Kabened — OayuioHHAas, KOPICIbHO-TpyOUaTas
mactTMaccoBasi  (MOAMATUICHOBAS WJIM TOJMCTUPOJIbHAS), KOPJACIbHO-OyMaKHad,
11aiiboBast, CIJIONIHAS U3 TIOPUCTOrO MOJUITHIICHA.

Cxkpymka kabenvnvix dxcu. VI301MpOBaHHbBIEC KUIBI CKPYYUBAKOT B IPYNIBI JJIS
CHW)KCHUS 3JICKTPOMArHUTHBIX CBA3CH MEXKTY IEISIMU U ITOBBILICHUS UX 3aIlIUIIICHHOCTH
OT B3aMMHBIX W BHEIIHMX Melarlux BausHuUNA. Kpome Toro, ckpyTka olOneruyaer
B3aMMHOE TMEpPEMENICHUE XU Npu H3rubax kadens u obecrneuuMBaeT emy Ooiee
YCTOWYHUBYIO U KpyrIyto opmy. CyIIecTByeT HECKOJIBKO CIIOCOOOB CKPYUYMBAHUS YKHII
Ka0esisi B TPYIIIIbL.

[Ipocras kaOenpHask CKPYTKa — )KWIIbI YKJIAbIBAIOTCS KOHLIEHTPUUECKUMHU CIOSIMU
WIM [IOBUBaMH BOKPYI LECHTPAIBHON XWibl. [IpUMEHAIOT €€ TOJIBKO B MHOIOXKHJIBHBIX
Ka0emnsx.

CnoxHyro KaOelbHYI0 CKPYTKY BBIIOJHSAIOT W3 JKWJ, MPEeABAPUTEIbLHO
CKPYYEHHBIX B 3JIEMEHTAPHBIE TPYIIBI CHMMETPUYHBIX KaOemeil.

CaMbIMU pacIpOCTpaHCHHBIMH TUITAMH CKPYTOK KHUJI SIBJISIIOTCSA:

- mapHas;
- 3Be3JIHas (YeTBEPOUHasl);
- [OBHMBHA$ WJIH ITyYKOBAas.

[Ipu mapHO# CKpYyTKE ABE W30JHMPOBAHHBIE KUJIbl CKPYUYHBAIOT BMECTE B Mapy C
marom ckpyTku He 6onee 300 mM. [lanHyro CKpYTKY NMPUMEHSIOT MPEUMYIIECTBEHHO B
Tele(pOHHBIX KaOeIIsIX MECTHOM CBSI3H.

[larom CKpyTKHM Ha3bIBAKOT PACCTOSIHUE MO JJIMHE CKPYYEHHOW TPYIIIbI, KOTOPOE
COOTBETCTBYET MOJHOMY 00OpPOTY JH000H U3 )KHIT BOKPYT OCH CKPYTKH.

[Ipu 3BE3AHON CKPYTKE YETHIPE U30JMPOBAHHBIE KUJIbI CKPYUHUBAOTCS € [IArOM
ckpytku 150 — 300 wmm. Drta ckpyTKa sBiIsieTCs Haubojiee HSKOHOMUYHOM,
00€eCcMneyrBaOIIeH JIyUIIy0 CTa0UIBHOCTh NIEKTPUUYECKHUX MapaMeTpoB. [IpumMensercs
NIPEUMYILECTBEHHO B Ka0EIIX MHOTOKaHAJILHOM CBSA3H.

CkpydyeHHBIC B TPYNIBl H30JHUPOBAHHBIC OJKWIBI CHUCTEMATU3UPYIOT IO
OMPENICICHHOMY 3aKOHY M OOBEIUHSIOT B O0OmMI KaOenbHbIM cepaedyHuk. B
3aBHCHMOCTH OT Xapakrtepa o0pa3oBaHusl CEpACUHMKA pPA3NUYalOT TOBUBHYIO H
MyYKOBYIO CKPYTKH.

[Ipy TNOBHMBHOW  CKpyTKE TpYIIBl  pacrnojaraloT  MOCIeA0BATEIbHBIMU
KOHLEHTPUYECKUMH CHOSIMH (IOBHBAMM ) BOKPYT LIEHTPAJIbHOIO MOBUBA, COCTOSIETO U3
ofHOU-isiTM  rpynn. CMeXHbIE TMOBHUBBI CKPYYMBAKOTCS B  MPOTUBOMOJOKHBIX
HaIpaBJICHUSX.

[Ipu my4KoBO#l CKpyTKe IpyMIibl (IIapbl, YETBEPKH M T.I.) CKPYUUBAKOTCS B OAHY
CTOPOHY M C OJHHM IIAroM B MYYKH WJIH MYyYOK, U3 KOTOPBIX (KOTOPOro) oOpazyeTcs
cepaeuHuk. [IpuMensieTcs Takasi CKpyTKa B KaOCJsX CBSI3U C OOJIBIITUM YHCIIOM SKHIL.

I'epmemuueckue 06010uku kabdens. 3almMTHBIE 00OJOUYKU U MOKPOBBI Kadeneu
NPEIOXPaHIIOT M3OJLUI0 KU OT BJIArM M 3alllUIIar0T KaOelb OT MEXaHWYECKUX
BO3/ICHCTBHIA B IPOIIECCCE €TI0 TPAHCIIOPTUPOBKH, MPOKIAIKN U IKCILTyaTaIlHH.
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CKpy4YCHHBIH CepACYHUK Kabeist 0OMaThIBACTCS HECKOJIBKUMH CJI0SIMH KaOeIbHON
OymMaru Wiau JIpyTUM HU3OJISIIITUOHHBIM MaTepuaiioM, o0paszys MOSCHYH U3O0JISIHIO.
TTosicHast U30JISIIUS CKPEIISET CEPACUHHK U COXPaHSET ero GopMy, IPeAOXPaHIET KUIIbI
C HM30JISIIMER OT MEXAHWYECKUMX M TEIUIOBBIX NOBPEXKACHUNA MpPH H3TOTOBICHUH
KaOeITBHOTO U3JICITUSI.

B 3aBucuMocTH OT MaTepuana M3OJALMU KU U 000JIOUEK B OCOOCHHOCTEHN
KOHCTPYKIIUU KaOeIbHOTO U3AEIHs 711 00pa30BaHUS MMOSICHON H3OJISIINN IPUMEHSIOTCS
MOJIN3TUIICHOBBIE, MOJMBUHWIXJIOPUAHBIC WIIM PABHOIEHHBIE UM IIJJACTMACCOBBIE JICHTHI
WK TUICHKA, a Takke KkaOenbHas Oymara, NpOpPEe3WHEHHAas TKaHb W HW3OJALUS W3
MOJMBUHWIXJIOPUIHOTO IJIACTUKATA, HE PACIIPOCTPAHSIONIETO TOPEHHUE.

DKpaHbl IPeIHA3HAYCHBI JISI 3AIUTHI [ICTICH B KaOCISAX OT BHCIIHUX Y B3aUMHBIX
DIEKTPOMATrHUTHBIX BIUSIHUN. B CUIIOBBIX BBICOKOBOJIbTHBIX KaOeNsAX DKpaHbl CIyKat
JJIs. BhIpAaBHUBAHUS AJIEKTPUYECKOro MmoJisi. B kalOensx CBSI3W, CUTHAIM3ALMUU U
OJIOKMPOBKH (PYHKITUIO SKpaHa BBITOJHSIOT MECTAIIMYCCKUC 000I0UKHY.

[loBepx cepaeyHuKa ¢ MOSICHOM M3ONISIUEN (9KpaHa) HaKJIaIbIBAeTCAd 000JI0UKa
kaleisl, IpeHa3HAuYCHHAs ISl 3alllUThl CEPJCUHUKA OT MEXaHUUECKUX TOBPEXKICHUM,
CBETA, MPOHUKHOBEHUS BJarv, XMMUYECKUX BEIIECTB, JIEKTPOMArHUTHBIX BIMSHUM U
npyrux BHemrHUX (aktopoB. I[lo KoHCTpykiuu 000J0YKa TIPENICTABISACT COOOU
HETPEPHIBHYI0 METALIMYECKYI0 WJIM HEMETAUIUYECKYH TPYOKy, KOTOpash ompeesseTt
CTPOUTENHHYIO ANTMHY Kabems. [I[puMeHsroTes cneayromme 000I09KY:

e  MeTaJUIM4eCKHUe (CBUHIIOBbIE, A IFOMUHUEBbIE, CTATIbHBIE);

®  [UIACTMACCOBbIE ([IOJMATUICHOBBIE U IIOJIMBUHUIXJIOPUIHBICE);

®  PC3UHOBHIC;

e  METaJIOIIACTMACCOBLIE (B BU/IE ITACTMACCOBOM TPYOKHM C TOHKUM CJIOEM MeTalljia
U3HYTpU).

3awumnsie nOKpoGvl Kadeia — HAPYKHbIC NOKPOBBI, HAKIAJbIBAEMbIEC MOBEPX
o0osouek KabeneH A1s 3aUThl 000JIOUKH OT MEXaHUYECKUX MOBPEIKICHUM U KOPPO3UH.
3alMTHBIE TOKPOBBI COCTOAT U3 TPEX OCHOBHBIX YaCTEM:

e  1oAOpPOHEBOTrO Cy0A (MOAYIIKN);
e  OpoHWH;
®  HApY>XHOTO MOKPBITHSL.

[Mogymika HakagbIBacTCs Ha OO0O0JIOUKY KaOess JIGHTaMH WM TPOBOJIOKAMHU
OpOHU IS MPEOXPAHEHUS €€ OT KOPPO3HH U MEXaHNYECKUX OBpexkAeHUH. COCTOUT U3
MPONMUTAHHOW OUTYMOM KaOenbHOM MpsxkH (J)KyTa) WM W3 HECKOJIBKHX CIIOEB
MIPONUTAHHONH OUTYMOM KaOeIbHOI OyMar.

KabenbHast OpoHs, cocTosas U3 METAUTUYECKUX JICHT WJIH OJHOTO (HECKOIBKHX )
MOBUBOB ITPOBOJIOK (KPYTJIBIX WM TUIOCKHX), TIPEMSATCTBYET MOBPEXKICHUIO Kabemns OT
BHEIITHUX MEXAHUYECKUX U BJICKTPUUCCKUX BO3JACUCTBUM. MOXKET U3rOTaBIMBATHCS U3
JBYX CTAQJBHBIX JIEHT WM CTaJbHON OLIMHKOBAHHOM TUIOCKOW (MM KpPYrOBOM)
1poBoJIokH. CTanbHble JeHTHI TOMmMMHON 0,3 — 0,8 MM 1 mupuHOM 25-45 MM HaJEKHO
3AIMINAKT KaOeiah IIPH IMOJA3CMHON MPOKJIajgKe. BpoHS W3 KpyIVIOH IIPOBOJIOKH
auameTpoM 4-6 MM WM MIockod TonumHoM 1,5-1.7 MM u mmpuHoi 4-6 MM
UCTIONB3YyeTCs Jis KaOesiel, MPOKIaAbIBAEMbIX B OOJOTUCTBIX IPYHTAaX Ha JAHE PEK U
BOJIOEMOB, a TAK)KE MO BEPTUKAIbHBIM U HAKJIOHHBIM Tpaccam ¢ yriom domnee 45°.
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HapykHbIli TIOKpOB TIOBEpX OpOHHU 3alIUIIACT €€ OT KOPPO3UMH M BHCIIHUX
MeXaHU4eCKuX (pakTOpoB. DTOT MOKPOB COCTOUT W3 HECKOJIBKHX CJIOEB OUTYMHOTO
COCTaBa M MPONMUTAHHOW KaOenbHOU Mpsku uin Oymaru. CBepxy HMMEETCs MEJIOBOE
MOKPBITHE.

Paznuunbic KOHCTPYKTUBHBIC UCHOJMHCHUS Kabenei JI0MycKaloT OTCYTCTBHUE
MOAYIIKH, OPOHU, HAPYKHOT'O TOKPOBA WIIM CPa3y ABYX AIEMEHTOB 3aIIUTHOTO MOKPOBA.

3 OcHoBHBIE THNIBI KaleJel, NPUMeHsIeMbIX
HA 7KeJIe3HOA0POKHOM TPAHCIOPTE

Kabenu mecmmuvix menegponnvix cemeii Ciiyxar Uil COCIMHCHHUS MCCTHOM
TeneoHHOU cTaHIUKU ¢ Teae)OHHBIMU annapataMu aGOHEHTOB JaHHOH cTaniuu. Croaa
XK€ OTHOCATCS KaOeNbHbIC JIMHUHU, COCIUHSIONIME KEIE3HOAOPOKHYIO TeaedOHHYIO
CTAHIIMIO C TOPOJCKHUMHU TeIChOHHBIMA CTAaHOHIMH, a Takke 000COOJICHHBIC
TenedoHHbIe KaOeNbHbIE CETH JJII CTPEJIOUHON CBSA3H, CBSI3M MAaHEBPOBOTO JHCIIETUYEPA
Y T.II.

Otn kabenu HU3KO4YacTOTHhIE. OHH HCIOJIB3YIOTCS B COSAUHUTEIIBHBIX JIHHHAX
HE3HAUUTEIBLHON JUIHHBI (10 HECKOJIBKUX KUIIOMETPORB).

B xauectBe kaOenelf MeCTHBIX Tene(OHHBIX CETEH HUCIMONB3YIOTCSA Kabelu co
CBUHITOBOUM 00OJIOUKOM M TPyO4aTO-OyMakHOW HM3OJSIITUEH KU WM C M30JISIITUEN 13
OyMa)KHOM MaccChl, a TaK)Ke KaOeJIM C IIAaCTMACCOBOM M3OJISLMCH JKIIT B IUIACTMACCOBOM
ob0osnouke. B Tex u npyrux npuMeHsIoTCa MeaHble Kuiabl quametpom 0,4; 0,5; 0,7 mMm.
CkpyTka KWl B TpyHIlbl — MapHas, CKPyTKa CEpACYHHKA MOBHUBHAS WU ITy4YKOBas.
Haubonee ncnonp3yembiec Mapku kadesnei MmectHbix Tenedonnsix cereit: T, T, KCIL

Hu3kouacmommnule Kabenu OaibHell c6A3W TPUMEHSIOT [JisI MOHTaXa
TeneOHHBIX U TeserpadHbIX Y3JI0B; YCTPOMCTBA BBOAOB IIENEH BO3AYIIHBIX JIMHHM,
KaOelIbHBIX BCTABOK B BO3JYIIHBIC JIMHHH, OTBETBICHHH OT MaruCTpajbHOIO Kabeis,
COCAMHUTEIBHBIX  JUHUNH  MEXJy TeledOoHHBIMU  cTaHlusIMU. OHH  MOTYT
MPOKJIAABIBATECS BAOJB KENE3HBIX AOPOT JUIsl OPraHU3alMU OTACICHYECKOW CBS3U H
1ernell aBTOMAaTUKU M TEJIEMEXaHUKH.

ToxompoBoasIIMe KUIbl 3TUX KaOeleH B 3aBUCUMOCTH OT HA3HAYCHHUS HMCIOT
avametrp 0,8; 0,9 u 1,2 mm. Usonsiius kw1 OyMakHO-KOpJIeJIbHAST WIM TOpUCTast
nonusTHieHoBasa. CKpyTKa XKWl B rpynmnax 3Be3/iHas. 3allMTHbIe 000JOYKHA U3 CBUHIIA
i amomuHus. Mcnone3yrores cienytonue mapku kadenei: T3, T3I1, T3A, T3C

Kabenu oanvuen ceazu (mazucmpaibHvle) NTPEIHA3HAUECHBI JJI1 OPTraHU3AUA
BCEX BUJOB MarucTpajabHOH, JOPOKHOU U OTACICHYECKON CBA3H U LENIEH aBTOMATUKHN U
TEJIEMEXaHUKH Ha EJE€3HOIOPOKHOM TpaHCropTe. MCnoab3yroTcs CIeayIue MapKu
kabeneit: MKBA, MKC, MKITA, MKIII'. Cxemaruueckuit paspe3 kabens ¢
MOMUATWICHOBOW M30JISILIUEH KU MTPEACTABIIEH HA PUCYHKE 3.
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Cunoesle kabenu ciyxxat g 1Epelladyd M PACHPCICICHHUS DJICKTPUUCCKOMN
DHEPTUH TOCTOSIHHOTO W TEPEMEHHOr0 TOKa, MHUTAIONIEH YCTpOHCTBa aBTOMATHUKH,
TeIEMEXaHUKU U CBsi3M. Kpome TOro, UCHoNb3yIOTCS ISl YCTPONCTBA KaOenbHBIX
BCTABOK B IIPOBOA BEICOKOBOJILTHBIX JIMHUH aBTOOJIOKHPOBKH.

CusnoBbie Kabenu pa3ivyaroT: MO TUIY H3OJISIUKA U 10 BEJIIMYUHE JUHEHHOTO
paboyero HampsHKEeHUs.

H3roToBnsroT cunoBble Kabenu ¢ yuciaoMm xui oT 1 mo 4. JKunbl MoryT ObBITh
MEJIHBIC WIH AIFOMUHHUCBBIC C PE3MHOBOM, IJIACTMACCOBOM MIIM OyMaKHON H30JIAIIHUCH,
000704Ka KadeJiell N3roToBIACTCS U3 CBUHIIA, AJTIOMHHHS HIIU IIACTMACCHI.

Jns yMeHbllIeHUsI IOTEPb YHEPTUU KUl CHUJIOBBIX KaOened JOoKHBI 00JadaTh
MaJIbIM conpoTuBiicHMEM. CeueHHE MEIHBIX XKW cocTaBisger oT 1,5 jo 120 MM? |
ATIOMHHUEBBIX — OT 5 710 120 MM2.

[rpoxo NpUMEHSIOT Kabeslr ¢ MPONUTaHHOW OyMaxKxHOU u3ossueil. OHU MOryT
OBITh C MCIHBIMH HIIH QIIOMHHUCBBIMH >KUJIAMH, B CBUHIIOBOH WIIH aJIlOMHHHCBOM
o0oouke. DTU KabeIu MPUMEHSIIOTCS B LIEMSIX ¢ HaMpsskeHueM 110 35 kB nepemeHHOT0
TOKa.

IIPUHIIAIIBI MAPKUPOBKHU DJIEKTPUYECKUMX KABEJIEN

Kabenu cBsi3M, aBTOMAaTWKH M TEIEMEXaHUKH Pa3IUYAOTCs Ha3HAYCHUEM,
KOHCTPYKIIMEN CEplICUHUKA, MaTEpUalaMU, JIMaMETPOM U KOJIMYECTBOM KHJIbI, TUIIAMU
U MaTepualamMHl M30JISIUM, BUIOM 3alIUTHBIX IMOKPOBOB. Bce 3T0 oTpaxkaercs B
MapKHUPOBKE KaOemen.

Kaxnass OykBa B MapKHPOBKE JICKTPUYCCKOIO KAOCIsi 03HAYACT THUIT OJHOTO M3
€ro KOHCTPYKTHBHBIX 31eMeHTOB. [Ipnuem 0003HaueHnEe KOHCTPYKTUBHBIX 3JIEMEHTOB B
MapKHPOBKE YKa3bIBAETCS TOCAEAOBATENIBHO OT LeHTpa Kalens. MakcuManbHOE
KOJIMYECTBO TO3HIIMK B MapKHpOBKe Kabens paBuserca 9. Ilpu stom mop mo3uruen
MOHUMACTCsl OyKBEHHOC OOO3HAUYCHHE OIPEICICHHOTO KOHCTPYKTHMBHOIO 3JCMEHTA
kalens, a Mol HOMEPOM MO3HUIMH — MOPSAKOBEI HOMEP OYKBEHHOI0 0OO3HA4YEHUS B
MapKUpOBKe Kabens. bykBeHHOe 0003Ha4YeHHE KaKIOTO KOHCTPYKTHBHOTO 3JIEMEHTA
UMCET CTPOTO OINPEJCICHHOES MECTO PACHOJIOKCHUS B MapkupoBke Kabens. Ilpu
OTCYTCTBUU B MAPKHPOBKE KAKOT0O-TO 0003HAYEHUSI, TO3ULINUH CABUTAIOTCS.

Baxxnoit 0co0€HHOCTbIO MAPKUPOBKHU 3IAEKTPUUECKUX KaOeel ABISIETCS MPOIMYyCK
OTJICJIbHBIX [O3UIIUA U OIIPEJEICHUE THUIIA JAHHOIO KOHCTPYKTHUBHOI'O 3JIEMEHTA 110
YMOJIYAHHUIO.

VYhpouiennsle AaHHBIE MapKUPOBKH AIEKTPUYECKUX KaOeneld MNpuBEAEHBI B
tabmure 1. Taxke B Tabmuie 1 mpeacTaBiIeHBI COOTBETCTBHS HOMEPOB TO3UIHA U
KOHCTPYKTUBHBIX DJICMCHTOB KaOensi, BO3MOXKHbIC OyKBCHHbIC OOO3HAuUCHUSA Ha
COOTBETCTBYIOIIMX MO3ULIUSIX B MAPKUPOBKE KaOeJisl, TUIbl KOHCTPYKTUBHBIX 3JIEMEHTOB
OnpeeNIIEMbIX [0 YMOIYAHUIO.

Ilpumeuanua Kk maoauye 1:

1. KpoMe OykBeHHBIX O0O3HAUEHUH B MAPKUPOBKY MOTYT HOOABIATHCS M
U(POBBIE axbx6,




MapkupoBKa 1eKTPHHECKHUX Kadeeil
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Tabauma 1

Homep
MO3HITHH

KoHcTpyKTHBHBIH YJleMeHT

Obo3navenne

o ymo1uanuo

Tun u HazHAY eHHe Kadeas

M — MaructpaibHbIH CHMMETPHIHBIH

T — TenedOHHBII MECTHOH CBS3H WM HU3KOUACTOTHBIN (0718 HUZKOUACMOMHO20 2 NO3UYUSL — 36e30HASL CKPYMKQ)
Cb — curHaJIbHO-0JIOKMPOBOYHEL i

K — xoHTpOnBHEIH

KM — xoakcuanbHBIH MarHCTpaIbHEBIH

P — panuouacToTHELe, paclpeelMTeNbHbIe IS paAHoBeNIaH U

Hcknrouenusi: AK — KOHTPOJIBHBIH Kabellb ¢ aTFOMHHHUESBBIMH K HIaMH

MKK — MarucTpaibHbBIH KOAKCHATBHBIH KOMOWHUPOBAHHEIH Kabenb

MKT — MarucTpanbHbIH KOAaKCHAIBHBIH MaIoTabapUTHEIH Kabenb

3 — BEICOKOUACTOTHBIH ISl 30HOBOM CBSI3H

KC — BEICOKOYACTOTHEIH /I MECTHOH CBSI3H

I — s cunoBeIx Kabenel na mecme I no3. craButcst GyKBeHHOe 0003HaueHHE 3 1M03., a B MApPKHUPOBKe 3 103.
MIPOITYCKAeTCSI

CuioBsle Kabemnun

Tun ckpyTKH KU kadeast

3 — 3Be3/HAs (UETBEPOUHAS) CKPYTKa

IMapuas ckpyIKa; (8 Ma2ucmpaibHuix Kabensx He
MApKupyemcst 36e30Hds CKpymKa)

Martepual TOKOIPOBOAAIIHX KHT

A — amoMHAHAEBEIE JKUTBL

MeaHbie sKHIIBL

MarepuaJ U30JAIHH KU 1
MOSACHOH H30JIHH

K(KB) — kopaensHo-OyMakHasE

KC — xopaenpHo-cTHpOdIEKCHAS

KII — xopAeasHO-TIOIHATHIEHOBAS HIH TIOTHCTHPOIBHAS

IT — mopucTast HOIH3THIEHOBAS

B - crmomHast HOIMBHHIIIXIOPHTHASI

3 — ¢ ruApodOOGHEIM 3aMIONHEHHEM

11 — OyMakHas] H3OJIAIMS ¢ HecTeKalolled Ilepe3nTOBOH MPOIUTKOM (1a mecme no3.1)

B tenedonnsrx, HU u apyrux xabemsx He
MapKHPYeTCs CIUIOMHAS OyMasKHAST H3OISIIMS XKIIL

B CI/]THEU'II)HO-6J'IOKI/IPOBOT-IHBIX kabessax He
MAapKHUPYETCsL IIOJIUS3TUIICHOBAS U3 0JISIIUS KUTT

MaTepuan BJIaro3auuTHoR
000104KH

A(OA) — amoMuHHEBas

C (OC) — cBuHIIOBas

IT — monusTHIIEHOBAS

B — mONHBHHUIXTOPH/IHAS

CT (Ct) — rodpupoBaHHas cTagbHas

B kabensx tenedonnsrx u HY He Mapkupyercst
CBHHIIOBAs BJIATO3aIIUTHAS 000JI0UKA (eciu Hem
UHOT Memaniuueckol 06010uKl)

6

(B oTOM
ciIydae 103.8
OTCYTCIBYET)

3amuTHLIE MOKPOBLI (IIOAYIIKA)
MOBEPX BJAATO3AIUTHOH
000J04KH

TI (Im) — BEINpecCOBaHHBIN MOJHITHICHOBBIH 3aIlIUTHBIH MTUIAHT
B(1lIB), B — 3aIUTHEIH MITTaHT B3 MOTHBHHIIXJIOPHIHOTO IUIACTHKA
T" — 6e3 6ponn

KM — kpyrisie MeHbIe IPOBOIOKH

IIM — nockue MeHBIE NIPOBOJIOKH

ITA — mIocKHe aJFOMHHHEBEIE IPOBOIOKH

burym

Tun 6ponu

b — 6poHs U3 CTaTBHEIX JEeHT

K — 6poHst 13 cTaNbHEIX ONHHKOBAHHEIX KPYIJIBIX IPOBOIOK
IT — OpoHs U3 CTAIBHEIX OIMHKOBAHHBIX INIOCKHUX IIPOBOJIOK
11 — OpoHs H3 CTAIBHEIX OIHHKOBAHHBIX JICHT

8

(Torza mos. 6
OTCYTCIBYET)

ITokxpoBnl noBepx GpoHI

6 — 6e3 NoMYNIKY IIPU HATHIHU OPOHH

J1 — MOJIMBHHIIXJIOPHAHbIE JCHTHL

211 — 2 1051 HOIMBUHIIXJIOPHAHBIX JIEHT HJIH PABHOIICHHBIX HM
1 — BS3KHH HOJKJICHBAIOIIMIT COCTAB U HOJIMSTHICHOBASI JICHTA

burym

3amuTHbIEe IOKPOB MOBEpPX
OpoHH (npu HaIUYUYU OPOHU)

TI (Imm) — BEIIpeccOBaHHBIN OIS THICHOBBIH MUIAHT

H — HETOPIOYHH COCTaB HIIU MeJIOBOE NMOKPHITHE

111B — 3aIMUTHEIA MUIAHT W3 TOIHBHHUIXIOPHAHOTO INIACTHKA
I" — 6e3 HapyXKHOTO IOKPHITHS

burym

10

Oco0eHHOCTH U0 UK
CHJIOBBIX Kaleseit

-B — nobarnsiercs B 06003HaUEHHH MAapKH CHIIOBBIX Kabenel ¢ 00eIHeHHO-NPOTUTaHHON H30JISIHeH
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IJIC a- YUCJIO TPYHI; 6- YUCJO KW B TPYNIC; ¢- AHAMETP XKWibl. [Ipu MapkupoBke
KOMOWHUPOBAHHBIX KabeneH, 00pa30BaHHBIX HECKOJIbKHUMU TPYITIaMH,
TIOCJIC/TIOBATEIHLHO MEPEUUCIISIFOTCS] BCE TPYITIBI M UX TTapaMeTPHI.

2. B curHanpHBIX, CHUTHAJIBHO-OJOKMPOBOYHBIX, KOHTPOJBHBIX U CHIIOBBIX
kabeneli OTCYTCTBYeT CKpyTka >kui (mosurust 2). IlosToMy mIpu  MapKHpOBKE
COOTBETCTBYIOIINE MTO3UINHA KOHCTPYKTUBHBIX 3JIEMEHTOB CABUTAIOTCS, U Ha 4 TO3HIINH
OyIeT yKa3bIBaThCS HAIWUNE TUAPO(POOHOTO 3aroHEHUs CEepACYHHMKA, 0003HaYaeMoe
OYKBOH «3».

3AJAHUE

[lo 3a7aHHBIM MapKHUPOBKAaM »JJICKTPHUYCCKUX KaOeJeH yKa3arh THIBI BCEX
KOHCTPYKTUBHBIX dJeMeHTOB. OtTBer od¢opMuTh B BHjAe TalOmauibl. HM300pa3uts
nonepeyHbii paspe3 oaHoro u3 kadbeneil ¢ 0003HAUEHHEM BCEX KOHCTPYKTHUBHBIX
AJIEMEHTOB C YKa3aHUEM BHJA KOHCTPYKIMM U MaTepuasia, U3 KOTOPOro U3roTOBJIEH
DIIEMEHT.

[lpu BbIMONHEHUU 3aJaHUs PEKOMEHAYETCS MCIOJIb30BaTh BCH JIOCTYIHYIO
nH(OPMAIINIO, BKITIOYAs JTA0OPATOPHBIC CTEHIbI, HACTOSIINE METOIUYECKHIE YKAa3aHUs,
y4eOHYIO U CIPABOYHYIO JUTEPATYpPY, HAYUHO-TEXHUUCCKHUE MEPUOTUUCCKUC U3TIaAHMUS,
KaTaJord MPOAYKIIUH.

BapuaHTbl MapKUPOBKH AIIEKTPUUECKUX Kabenel mpuBeAeHbI B TAOTHUIIHI 2.

Tabsinua 2 - MapkupoBKa 3JIEKTPUUYECKUX KaOenel

Howmep BapuaHTBI MapKUpOBKH Howmep | BapmaHTBI MapKHPOBKH DIIEKTPHUECKHX
papi- JNIeKTpUUecknX Kabenmeit papu- Kabenei

aHTa aHTa

1 TBI' MKCAIIKII | ACIIT 15 TK MKCAIlln | CBBBI'

2 TIIIb MKCAIIb | ABBBI' 16 TIIB MKFBAIIKIT | OAIlIBb

3 TIIBBT" MKIIT CBBI' 17 T30 MKCADBnlIlIn| OCbB

4 Tb MKFBAIIBIT | HAATInIIB | 18 T3bn MKIIAIIn | CB3IIBI"

5 T3bI MKBAII CB3I1bo6Ils| 19 TAIn MKCbBn CBIIbI

6 T3K MKCCrIlIn | Cbbolln | 20 TKIIn MKIIAB AOCBI'B

7 T3AIIb MKBAK CBb3b 21 TIIIB61 | MKITAKn BEoIIB

8 T3AIIBIT | MKT ABCTIIBD | 22 TIIIIE6 MKIIABn CBEBbB

9 T3ABb MKCT CB3IIbI 23 T3A MKCAII CBIIb

10 T3IIAIIb | MKBADB ACBHB 24 T3IIA MKCAIIBI" | Cbbo6llls

11 T3IIAIIBT" | MKITAK BBBI' 25 T3C MKBAbBa CBITIAIn
12 T3b MKCAII AIIBBoOI' | 26 T3ITABnl" | MKIIAII CBITABbnln
13 T MKITAKIT | AAIIn 27 Thnllln MKFBA CBIICHIB
14 TIIII MKCBI CB3I1b 28 TIIIIBT MKIITA CB3I1b6I1Is
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INPUMEP 1

3aoana mapxuposra kabens.: TIITAIIKIT 7x4x1,2

Ha mecte nepBoil nmozuuuu ctouT OykBa T. B cooTBeTcTBUM ¢ paciu(poBKOM
nepBoi mo3unuu (Tada. 1) qaHHBIN KaOeab ABIACTCS HU3KOYACTOTHBIM JAIbHEH CBSA3M,
T.K. Ha BTOPOM TTO3UITMHY yKa3aHa 3Be3/IHas CkpyTka (OykBa 3).

Ha wmecte BTOpoil mosumum — OykBa 3. CrenoBaTenbHO, B JaHHOM KaOele
UCIIOJIb30BaHa 3BE3/IHASI CKPYTKA JKUIL.

Ha mecte Tperbeit mo3utiuu crout Oykea 1. Ognako B Tabsuiie 1 Ha MecTe TaHHOMN
no3uumn Oykea [I  He npemycMmorpena. CrenoBaTenbHO, TPETbS  MO3MULUA
pacmr¢ppOBHIBACTCS MO YMOTYAHUIO — UCTIOBE30BAHBI METHBIE JKUJIIBI.

Takum 06pazom, OykBa Il oTHOCHTCS K 4eTBEpTOH IO3UIMK. B COOTBETCTBHH C
Tabnued 1 u pacmiu@poBKON ompesenseM, 4To B JaHHOM KaOeye HWCHOJIb30BaHa
MIOPUCTAS MOJIUITUIEHOBAS N30SI KA.

Ha mecre msaroii no3unmm crout OykBa A. B coorBercrBum ¢ Tabmuiei 1 u
pacupoBKOM ompenensieM, 4To B JaHHOM KaOejleé HCIOJNb30BaHA ATOMHUHHEBAs
00onoyKa.

Ha mecte mecroii mosunuu crout Oyksa II. [Ipu 3TOM 3amedaem, 4To Ha MecCTe
BOCBMOM TIO3UIIMM MAapKUpPOBKAa B COOTBETCTBHU C Tabnuiei 1 OTCYTCTBYeT.
CnenoBarenbHO, OykBa [1 0003HaYaeT TN 3AIUUTHBIX MOKPOBOB MOBEPX BIAAro3allluTHON
obomouku (mipu 3ToM oOo3HaueHuss [IA u IIM He COOTBETCTBYIOT MPUBEICHHON
MapkupoBke). Takum o0pa3oMm, B COOTBETCTBHMH C Tabmuieid 1 u pacmmdpoBKOH
oTpeaensieM, YTO B JaHHOM Kabese MCIOJIb30BaH BBIMPECCOBAHHBIN MOTUAITUICHOBBIN
3alUTHBIN JIAHT B KAYECTBE MOAYIIKY MOBEPX BIAro3aliuTHON 000I0UKHY.

Ha mecte mo3unun cempb ctout 0ykBa K. OHa 0603Ha4daer, 4To B JaHHOM Kadese
MCITIOJIb30BaHa OPOHS U3 KPYIJIBIX POBOJIOK.

Tak kak uMenach NO3ULKUS LIECTh, TO MO3ULUSA BOCEMb OTCYTCTBYET.

Ha mecte nmo3utuu aeBath crout OykBa Il, koTopas 0603Ha4aer, 4To B JaHHOM
kabene moBepX OpOHM MCHOJB30BAH 3AIIUTHBIM MOKPOB B BHUJEC BBINPECCOBAHHOTO
NOJIUATUIIEHOBOr O iaHra. Lindposoe obo3HaveHue: 7 rpyni; 1o 4 xuisl B rpymie; 1,2
MM - JUAMETP KUJIbI.

Odopmnenue oTBera npuBoautca B Tabmmie 3. Ilomepeunoe cedenue kabens
T3ITAIIKII npencraBieHo Ha pUCYHKE 4.

Tabauna 3
Homep bykBenHOe KoHCTpYKTHBHBII 3J1eMEHT U ero THII
MO3HIINH | 0003HAYEeHHE
1 T KabGenp HU3K0YACTOTHERIN NadbHEH CBA3H
2 3 3Be3aHas (UeTBEpOUHasl) CKPYTKa KU
3 - Menuele sKUITEL
4 11 ITopHrcTas MOJIUAITHIICHOBAS H3OJISIITNS JKHIT
5 A ATroMHUHHEBAs BlIaro3aluTHas o0oIo4YKa
6 111 BrinpeccoBannsiif [19 nutaHr moepx BIaro3alldTHON 000I0UKH
7 K BpoHs 13 cTalbHBIX OHWHKOBaHHBIX KPYIJIBIX MPOBOJOK
8 - -
9 111 BrinpeccoBaHHBIH MOJUITHICHOBBIH IIUTAHT MOBEPX OpOHU
10 - -
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IIpakTueckoe 3ansiTue Ne
KoHcTpyKnus ¥ MApKMPOBKA ONTHUYECKUX Kaldesieil CBA3U

Llean DﬂﬁOTI)I: HSY‘IHTL KOHCTPYKIIMIO U TIPUHITUIIBI MAPKHUPOBKU OITHUUCCKUX
KaOenen ABTOMATHUKH, TCICMCXAHHUKHN W CBIA3MH. HOJ’Iy‘H/ITB HA4BBIKH OIIPCACICHHUA BCCX
KOHCTPYKTHBHBIX 3JICMCHTOB KabeJig U 007aCTH €ro IMPUMCHCHMA 110 MapKHUPOBKCE.

1 Onruvyeckue kadeu
1.1 Knaccndukanus ontuueckux kadesiei

Ontuueckue kadbenu (OK) MoMKHBI OBITh pacCCYUTAHBI HA BO3MOKHOCTD MEpe/lauu
BCeX BUJAOB HHMoOpMaluM Ha 0a3e COBPEMEHHBIX W IEPCHEKTUBHBIX ONTUYECKUX
TEXHOJOTMH NEPEAAYH.

[To nasznauenuto OK B OTAMYME OT IICSKTPUUCCKUX Kabene JOCTATOUHO
KJ1IacCU(UIIMPOBATH HA JBE OCHOBHBIC TPYIIIIHI:

e JIMHEHHBIE — /I TPOKIaJAKU BHE 3/TaHUH (NI HAPY>KHOM NPOKJIAKN);

® BHYTPUOOBEKTOBBIE — JIJIsI MPOKIAAKH BHYTPU 3AaHUN.

Kiaccubunuposars nmaeiiHbie OK 10 IpUHIUIY HMX IPUHAIICKHOCTH K
MarucTpajbHOM, 30HOBBIM HJIM MECTHBIM CETSM CBS3M HEOOXOAUMOCTH HET, T.K.
COBpPEMEHHbBIE OJHOMOJIOBbIC onTHYeckue BosiokHa (OB) 001anaioT CTONb BBICOKUMU
napameTpaMe Iepeadu, YTO HE SBIIAIOTCS OTPAHMYHUBAONINM (AKTOPOM ITPUMCHCHUS
OK Ha ceTsx CBs3M JIF0OOro YPOBHS HEPAPXHH.

Onpeaensomnm  ¢dakTopoM mnpuMmeHenus mauHernsix OK na cersx cBsizu
ABJISIFOTCSL  YCJIOBUSL MX NPOKIaAKU M 3Kcrutyaraiuu. I[lostomy nuneiinbie OK
KJIacCCU(UIIMPYIOT HA TPU TPYNIBI: TTO/I3EMHBIC, TTOIBOTHBIC U MMOJIBECHBIC.

Buaytpuo6nektoBeie OK 1o yciioBHsSM NpUMEHEHHUs KJIacCU(PULMPYIOT Ha JIBE
IPYIIbL: PacpeeIUTENbHbIE U CTAHIIMOHHbBIE (MOHTAXKHBIE).

[TockonbKy ycnoOBHUS NpOKIaAKUA M 3kciuryaranuu OK make B OMHOW M TOU ke
cpene He oauHakoBbl, OK KmaccupuuupyroT elle 1 o BapUuaHTaM UX TPUMEHEHUS.

Knaccudukamums OK mo HazHadeHUWIO, YCIOBUSM W BapHaHTaM NPUMCHCHUS
1pejicTaBlIcHa Ha puc. 6.

1.2 OcHOBHBIC KOHCTPYKTHBHbBIE 3JieMeHThI OK U maTepuaJbl,
U3 KOTOPBIX OHU U3TOTABJIUBAIOTCS

B OK B kauecTBe HampaBisitouledl cpeibpl nepeaauud ajid UHGOPMAIIMOHHBIX
CUTHAJIOB TpuMeHseTcsl KBapueBoe OB, KOTOpoe 4yBCTBUTENBHO K MEXAHUUYECKHM
Harpys3kaMm (yCHJIUSIM PacTsDKEHHUS M CAABIMBAHUSA, M3rubaMm, KpyueHHUIO U yjaapam), a
TakKe K TepernajaM TeMIepaTyp, XMMHUUYECKOMY BO3JICHCTBUIO M BIIUSHUIO BIIarW.
[Ipryem mapaMeTpsl 3JaCTUYHOCTH M MEXaHM3MBbI O0TKa3za y OB HHblE, YeM Yy MEIHbIX
KU DTIEKTPUIECKUX Kalemei.

OcHoBHbIE BoO3zcHcTByOmuUEe (akTopbl (MEXaHHYECKHE, KIMMATHUYECKUE U
AJIEKTPOMArHUTHBIE ), KOTOPBIM JOJKHBI NPOTUBOCTOATH OK, onpenenstoT 0cOOeHHOCTH
koHcTpyKumi OK pa3nuyHoro Ha3HaueHus U 00yCIIaBIMBAKOT UCIIOJb30BAHUE B HUX TE€X
WJIA UHBIX KOHCTPYKTHBHBIX 2JIEMEHTOB.
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OnTtudeckre kabean
I

Tlo nazunauenuro

JIuneitapie kabean BryTpro6rekToBBIe Kabemn
[ [
Yenosusa npumenenusa Yenosua npumenenusa
| | [ | | l '
CTaHuHOHLILIe
IlonBecHrle IomzemMHEIe IonBonusle Pacnpenenurensueie
Kabemn
Kabean Kabemn Kabean Kabean
[ [ | [ !
Bapuclzymbl
Bapuanmer Bapuanmer Bapuanmer Bapuanmul
NPUMEHEHUS
NPUMEHEHUS NPUMEHEHUS NPUMEHEHUS NPUMEHEHUS

s MoHTaxa
s mpoxiaaky

Ha ortopax A anmnaparypsl
JIDII
Ha onopax Ha pe4nbIx mepexoaax
BJIC n 0.k 4. | ¥ [IyGOKOBOIHEIX

yHdacTKax BOJOCMOB

Ha Geperosrix
MOPCKHX yHacTKax

| |
B rpyute B kabenpHOI B Tonunensx,
KaHaJIU3aLHH KOJLTEKTOpax

B cTanaapTHRIX TIaCTMACCOBBIX U
acOoIleMEHTHEIX Tpybax

B cnenmaneaex 31T

Puc. 6. Knaccuduxarms ontuiecknx kadenei

B 3aBucHMOCTH OT yca0BUi puMeHeHust Ha B3aumoysszannoi cetu csizu (BCC)
Poccuu OK MoryT cofiepath OCHOBHbIE KOHCTPYKTHUBHBIE 3JIEMEHTHI, IPUBEICHHbIC Ha
puc.7. K HUM OTHOCATCS: ONTHYECKOE BOJIOKHO, ONTHYECKHE MOJIYJIH, ONTUYECKUE
CEpIIEYHUKH, CHJIOBBIE 3JIEMEHTHI, THAPOGOOHBIE MaTepuanbl, OpoHs M 00O0J0YKa.
OTnenpHbIE 3JIEMEHTBI MOTYT OTCYTCTBOBATH MCXOIS K3 HA3HAYCHHS M YCIOBUU
npumenenus: OK.

Onmuueckoe 6010KHO — 3TO OCHOBHOUM KOHCTPYKTHUBHBIN 3nemMeHT OK, KoTopsIit
BBIITOJTHAET POJIb HANIPABJIAIOIIEH CpeNbl IEpEaAUH.

B 3aBucumMocTu ot Marepuana u3roropieHusi OB ObiBaroT:

e [Jonmumepnole. V3roToBiAOTCS W3 LEJIOr0 pPsAJa MOJUMEPHBIX MATEPHAIIOB.
ITponzposnrenn Takux OB nekIapupyroT €ro HU3KYK CTOMMOCTB M JIETKOCTh MOHTaKa
B OyAylleM, OAHAKO OCTAIbHbIE XapaKTEPUCTUKU, COOTBETCTBYIOLIME TPEOOBAHMSIM
TeXHUKH CBSI3M, TOKa HE peanu3oBaHbl. llepcnexkTtuBHas 0051acTh TPUMEHEHUS
nonumepHbix OB — munun nmunoi 10...100 M ¢ 60IBIITUM KOJUYECTBOM MOIKITIOUCHUM
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IIPH OTCYTCTBHHM BBICOKHMX TPCOOBAaHMM K HAJCKHOCTH M EMKOCTH CETCH, B T.4.
JIOKAJIbHBIE CETH, CETH JIOCTYTIA, TaTYMKU B aBTOMOOWIISIX U BOCHHAS TEXHUKA.

KoHcTpykTHBHEIC 2JIEMEHTHI
OIITHHECKOT0 Kabes

| | | |
OnTryeckue Onrtuyeckue Mennsie xwisl || BuyTtpennue CuoBbie
BOJIOKHA CepACYHHUKH JUISL TUCTAHLH- 000104KH JIEMEHTEI
OHHOTO
Onrtuueckue | ITUTAHKS Bpows Hapy:xuzie
MOIYIH 000104KH
Bomo6mokupyro-
LIMe MaTepHabl
MHOroMo0BEIE
OmomonoBbIe OM Tpy69aToro TUIa ¥ MeIHbIE
B KWIHI (TIpH HeOOXOAUMOCTH)
TpyGuatbie 1 | | OM npodmmupoBaHHOTO THIIA H
MeIHEIE KB (IIpH HEOOXO0IUMOCTH )
[Ipodmmuposannsie
OM J5ieHTOYHOTO THIIAa U MCHBIC
JlenroumbIe — ] KWIHI (TTpH HeOOXOAUMOCTH)

Puc. 7. OcHoBHEIE KOHCTPYKTHBHBIC DJIEMEHTHI OIITHYCCKOT O xabems

o Kesapy-nonumepnvie. IMEIOT cepalieBUHY W3 KBAapLEBOTO CTEKJIA U OOOJIOUKY W3
TIOTUMEPHBIX MaTepruanoB. [IpenmymiectBom 3tux OB sBRseTCS cepAIieBUHA OOJIBIITOTO
avameTrpa  (200...1000 MKM), BbICOKas MexaHHYecKass TMPOYHOCThb,  Maias
YyBCTBUTEIBHOCTh K UW3rH0aM © TIOBBIIICHHAS CTOMKOCTh K HMOHWU3HPYIOIUM
nsnydeHusiM. O0acTh MPUMEHEHUS — JIMHUA JUTMHOW HECKOJIBKO COTCH METPOB.

o Ksapyesvie. VIMEIOT CepllIeBUHY U3 KBapIlEBOTO CTEKJa, JICTUPOBAHHOTO MaIbIMU
n00aBKaMH  CTEKI000pa3yroIMX  KOMIIOHEHTOB Il  M3MEHEHHUs  TOKa3aTeus
nperoMiIeHUST U 000JI0YKY M3 KBAPIEBOTO CTeKIa. JIOCTOMHCTBAMH KBapIeBOTO CTEKIIA
SBJSIIOTCSL  TIPO3PAYHOCTh B OJmKHEH HH(PPOKpAcHOH 00J1acTH CIEKTpa, BBICOKAs
MeXaHUYeCKas MPOYHOCTD, XOporias HOPMYyeMOCTh, BEICOKAsE XUMHUYECKasi CTONKOCTh U
CcTaOUIBLHOCTD XapakTeprucTuk. OleHKa npeneiIbHo JOCTHKUMOI CKOPOCTH Mepeayu Mo
kBapuesomy OB (10...30 T6ut/c) M cpaBHCHUC €€ C UMCIONUMU MECTO B HACTOSAIICE
BpeMsI CKOPOCTSAMH Tiepeaun TOKa3bIBaeT, YTo moyioca npomnyckanus OB neficTByromumx
JIMHUW UCTIONIb3YETCSA MeHee yeM Ha 1%.

OB kpaiiHe 4YyBCTBUTEIBHO K IOBEPXHOCTHBIM JedexTaM (MHUKPOTpEIIHHAM,
TIEUTMHKAM ), KOTOPBIC PE3KO CHIDKAIOT €r0 NMPOYHOCTH, 0COOCHHO B MPUCYTCTBUHU BIIaTH
W TI0J JACUCTBHEM BBICOKMX TEMIIEpaTyp W HampspkeHuid. [lodTomy aisi coxpaHeHUs
MEXaHMYECKOW TMPOYHOCTH M 3almThl ToBepxHocTH OB HaHOCATCS TONMMMEpPHBIE
MOKPBITHS. 3alIUTHBIC MMOJIMMEpPHBIC MOKPbITHSS OB B OCHOBHOM MMCIOT JIBYXCIIOWHYIO
CTPYKTYPY.

Jlnst miBeroBoro komupoBaHuss OB HCMONB3YIOTCS, B OCHOBHOM, «UEpPHUIIA»
yIBTPa(HOICTOBOrO OTBEPIKICHUS, HAHOCHMBIC Ha BOJIOKHA. «UepHuIa» 00eCicHuBaoT
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Cunogble rnemenmobl 00CCIICUNBAIOT TPEOYEMYIO MEXaHHICCKYIO ITpodyHOoCcTh OK
u BenuuuHy jgedopmanuu OB B 3amanHbIx npenenax. [Ipu BeiOope MarepuanoB s
CWJIOBBIX 3JIEMEHTOB YUWTHIBAIOT ciaeayromue (aktopbl: Mmoaynb FOHra, cooTHOLIEHUE
MEXaHUYECKOM MPOYHOCTH M MAcCChl, CTAaOMJIBHOCTh [apaMETPOB BO BPEMEHH U B
npe/iesiax 3aJlaHHBIX U3MEHCHMM Temmeparyp, CTOMKOCTh K KOPPO3WHU, BO3MOXKHOCTH
MPOKJIAJIKK 1 MOHTaXa, a Takxke ycnoBust padoTsl OK.

B kadecTBe MaTepuasoB JJIsl CUIOBBIX AIIEMEHTOB MOT'YT MPUMEHSTHCS CTalbHasl,
MeHAsL ¥ aJJIOMUHUCBAs MPOBOJIOKU, a TAKXKE apaMUIHBIC HUTH U CTCKIIOILIACTUKOBBIC
CTEP)KHH.

CunoBble DSJIEMEHTHI, pa3MEIICHHBIE B IIEHTPE, OOECIEUYNBAIOT OOIBITYIO
ruOKocTh, a Ha nepudepun — 60bIIyI0 cToMKocTs OK K yaapaMm M pacTsSruBarOnuM
HarpysKam.

Jna msroroenenus OK, npenHasHaueHHBIX M1 NPOKIAAKUA B TPYHT, C LETIBIO
noBbllIeHUs cTOUKOCTH OK K BHEITHUM 3JIEKTPOMArHUTHBIM BO3JCHCTBHM B Ka4eCTBE
LC3 npenMyecTBEHHO UCTIOIb3YETCs CTEKIOINIACTUKOBBIN CTEPKEHb.

CranpHas NpoBOJIOKA HCTIONB3YETCs B OpoHenokpoBax OK, mpoknanbiBaeMbIx B
IPYHT (B TOM 4YHCJE€ B CKajJbHBI I'PYHT W TPYHT, [OABEPKEHHBIH MEP3IOTHBIM
sBicHUAM). Ee mnpumenenue oOecreuuBaeT Oolsiee BBICOKYIO cToiikocTh OK
PacCTSATUBAIOILKM U Pa3JaBIMBAIOIIUM YCUIMAM IPH MEHBIIUX radapuTax U CTOMMOCTH,
a TaKKe yNpoIIaeT TPacCOMOUCKOBbIE PaOOThI.

CTexIIOIIaCTUKOBBIC CTCP)KHM M apaMUJIHBIC HUTH IPUMCHSIOT B Ka4eCTBE
CWJIOBBIX 3JIEMEHTOB u3nekTpudeckux OK, npeHa3sHaueHHBIX 1)1 OJBECKH Ha OMTOPax
JIDII, omopax KOHTAKTHOM CETH M aBTOOJIOKHPOBKH 3NEKTPUPULIUPOBAHHBIX KEIEIHBIX
nopor, a tawke st OK, mpenHasHauCeHHBIX U1 NPOKIAJKA B YCIOBHSIX CHIIBHBIX
DJIEKTPOMATHUTHBIX BO3AECUCTBUN.

T'uopogoonvie mamepuanp ipeHa3HA4YEHb! 114 3auThl OB 0T BO3aeHCTBHS
BJIaru, BRIMOJHSIOT (yHKIMU amopTu3aropa 1 OB npu MexaHH4eCKHX BO3EHCTBUAX
Ha OK u cma3zku, ymenbnarwouieit tpeave Mmexay OB u crenkoit OM. Kak npasuiio, 3To
crequaibHbIi ruapo(oOHBI KOMIayH I, BOAOOIOKUpYIOIas JIeHTa (pa3dyxatoias npu
NIOTIaJaHU U BOJIbI) WK WX KOMOMHauu. CBOOOIHOE MPOCTPAHCTBO B MOYJISAX, [1a3ax, a
Takke Mexx1y OM U CUITOBBIMH 3JIEMCHTAMU 3aMOJTHACTCS THAPOGOOHBIM KOMIIAYHAOM.

[IpenmMylecTBEHHO TPUMEHSIOT TUAPOo(GOOHbIE TeeoOpa3Hble KOMIAYH/bI.
3anoJHUTENN HA OCHOBE MOPOLIKOOOPA3HBIX MATEPUAIOB, HUTH M JIEHTBI IPUMEHSIOT
3HAYUTEIILHO PEXKE.

['inpodoOHbIE 3aMOTHUTENN OTIMYAKOTCS UANAa30HOM PabOYMX TeMIlepaTyp U
Ha3HAYEHHEM W TOJAPA3AENSAIOTCS HAa BHYTPUMOIYJIBHBIE W MEXMOIYJbHBIE
3aMOJIHUTENH.

BHyTpuMoO1yIbHBIC 3aTIOJTHUTEIN MPUMEHSIOTCS JJIs 3an10JIHeHUS MoyJiei ¢ OB.
Onu xapakTepusyroTcsa 00siee BHICOKUMU TPEOOBAHUAMH U UMEIOT MEHBIIYIO BA3KOCTh
110 CPaBHEHUIO C MEXMO1yIbHBIMH 3aII0JIHUTESIMHU.

MexMOnyIbHBIC 3aMONHUTEIN TPUMCHSIOTCS IS 3alOoJHEHUS CBOOOJHOTO
npoctpaHcTBa B cepaeuHukax OK u B OpoHenokpoBax

K runpodoOHBIM KOMIAyHAAM TPEABSIBISIOTCS CISAYIOMNe TPpeOOBaHWSA: HE
JIOJDKEH CTAHOBUTHLCS TEKYy4UM Ipu Temmeparype a0 + 70°C u BIuATh Ha MapaMeTpbl
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OB, coBmectumocTs ¢ Apyrumu marepuanamu OK, Jierkoe yjajneHue mpu MOHTAXE,
OTCYTCTBHE TOKCUYHOCTH M HE BBI3BIBATH KOPPO3HIO.

000210uKu 3aIIMIIAIOT ONTUYECKUE CEPACHYHMKHA OT BHEIIHMX BO3IAEHCTBUH M
MCXaHUYCCKUX TIOBPCKICHUNA. Twlm OOONOYKHA BBIOMPAIOT C YYETOM MEXAHUYCCKOH
CTOMKOCTH, CTOMKOCTM K BO3JICHCTBHIO OKpyXXaromiel cpeabl, (QUIUIECKUX
XapaKTEPUCTUK MaTepHala, a TaKKe y100CTBA MOHTAXKA.

Ob6omouka OK gomxHa B TeEYeHHE BCErO CpPOKa CIYXKOBI COXPaHSITH
rEPMETUYHOCTD, BIArOHECIPOHUIIAEMOCTh, SIIEKTPUYECKYIO IIPOYHOCTh, CTOMKOCTH K
BO3JICHCTBHIO COJSTHOTO TyMaHa, COTHEYHOIO M3IYyYEHHs], CTOMKOCTh K H30BITOYHOMY
TUAPOCTATUYECKOMY JABJIEHHUIO, K HU3KUM H BBICOKMM TeMIeparypaM, o0ecneqynBaTh
HCPACHPOCTPAaHCHUE TOPCHUSI M HMMETh TpeOyemble MEXaHWYECKHE CBOMCTBA Ha
pacTshKeHue, CIaBJIMBaHUE, YAapbl U U3THOBIL.

3amuTy kabenel oT nonepeuHol AudPpy3nn Biaru yepes noauMepHbie 000JI0UKH
00eCIICUMBAIOT ~ KOMOWHUPOBAHHBIC  OOOJIOYKH:  QIFOMOIIOJIMATHICHOBHIC "
CTaJENMONUATWICHOBblEe. OHM TpuMeHAoTcs npu  usroroBieHuun OK, koropsle
NpeaHa3HaueHbl JUIsl JKCIuTyataund B Boje. Hammume y OK komMOMHUpPOBaHHOU
000JIOUKH YNPOINAET TaKXKe MPOBEJACHHE TPACCOMOUCKOBBIX PAadOT, a NPUMEHEHHE
O000JIOYKU «CTaIh-TIONUATHICH» oOecreunBacT MoBeImeHHe cToiikoctn OK K
BO3JEHCTBUIO TPBI3YHOB.

s uzrorosnenust obonouek OK ncnonb3yroTes caeayonme MaTepranbl:
o [lonmusmunen, Hanboee MUPOKO MPUMEHIEMbBIA MaTEPHAI, TIOTYIaAETCSA B PEe3yIbTaTe
MOJIUMEpHU3aIMM  3TWIeHa. B 3aBHCUMOCTH OT cmocoba TOJMMEpPU3allMM  HMEET
HECKOJIBKO PA3HOBHIHOCTEM:

- monudTUIeH HU3KoM motHocTu [TDHII (B oTeduecTBEHHOMN TUTEpaType UMEHYETCS
KaK TIOJMATUICH BBICOKOTO JIABJICHUSA) XapaKTEPHU3YETCS BBICOKUMHU AJICKTPUUCCKUMHU
CBOMCTBAMM;

- monuaTHIEeH BbicOKOM motHoctu [IDBII (B oTeuecTBeHHOU nuTeparype —
IOJIMATWIIEH HU3KOIO JABJICHHUSA) XapaKTEPU3yeTcs BbICOKUMH MEXaHUUYECKUMU
CBOMCTBaMU U OoJiee XyALIMMH, TIo cpaBHeHUto ¢ [IDHII, anexTpuyeckumu cBOCTBAMU;

- momuyTUieH cpeaneil  mimorHoctu  [IDCII  obnamaeT npoMEXYTOUHBIMH
xapakrepuctukami 1o cpasienuto ¢ [IDHIT u ITOBIL

Hnst uzrorosnenust obonoueck OK mpumeHstoT Takxke monustTuiaeHoBbie (I13)

KOMIIO3WLIUM, B KOTOpPbIE BBOAST pAa3M4YHbIE KOMIIOHEHTBI, CHOCOOCTBYIOLIUE
MOBBIIIEHUIO CTOMKOCTH MaTepuala K CTapeHHIO, K COMHEYHOH paauauuu u ap. OaHum
13 HEJIOCTATKOB MOJUATUIICHA SBJISICTCS €ro roprodectsb, modtoMmy OK ¢ 113 obonoukamu
UCTIOJIB3YIOTCA TOJBKO [JJIsl Hapy)KHOM mpokiaakd. [IpumeHsTs ux s KabOenew,
MPOKJIAJAbIBAEMBIX BHYTPU 3[aHHMM, B KOJUJIEKTOpaX W TYHHENAX, HEAb3sl MO
COOOPaKCHHSM I105Kap0o0e30MacHOCTH.
o [lonuuHUAXAOPpUOHBIL — NAACMUKAmM  TIpUMEHSACTCS  NPCUMYIICCTBEHHO IS
U3roTOBAEHUS 00osiouek craHiMoHHBIX OK, T.k. obecneumBaeT HepacHpOCTpPaHEHUE
TOPSHHUSI M TIO3BOJISIET H3roTaBauBaTh 00omouku OK Beicokoit ruOkocTu. K HEgoCcTaTKaM
MaTepHasa OTHOCUTCS BO3MOXHOCTh MUTPAIlUU IIACTU(OUKATOB B JPYTHUC DIICMCHTHI
KOHCTPYKLWH, BBIJEIEHUE AbIMA U XJOpa MPH BO3AEHCTBUU IJIAMEHHU, C 00pa30BaHUEM
YAYLAOIIMX Ta30B U MAPOB COJISHON KUCIIOTHI.
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o [lonuamuo (T.e. KanpOH, HEWJIOH) NPUMEHSAIOT KaK JOMOJHUTEIBHOE IOKPHITHE
HapykHOl o6omouku OK ¢ 1enblo TOBBINICHUS CTOHKOCTH K aOpa3uBHOMY
BO3JICUCTBUIO, K XUMHUECKHM BEILLIECTBAM, a TAK)KE BO3JEHCTBUIO TPhI3YHOB U TEPMHTOB.
o [lonuypemanvr HauOonee AoporoctTosiuue noauMmepsl. OHHM  XapaKTepU3YyIOTCs
MPEBOCXOAHBIMA ~ MEXaHMYCCKMMHM  XapaKTEePUCTHUKAMH, BBICOKON  aOpa3uBHOMN
CTOMKOCTBIO, BBICOKOM THOKOCTBIO, CTOMKOCTBIO K XHMHYCCKUM MaTepuazaMm, K
okucieHnto. OcHOBHas 00JacTh MPUMEHEHUS — BOEHHO-IIOJIEBbIE KaOenu U Kabenu A
MOJABUKHBIX COSIMHEHU MAIlIMH U MEXAHU3MOB.

bpona nopblllacT MEXaHMUCCKUE CBOMCTBA U yiyuiaeT 3aimuTHeie Gyaknun OK.
Haubonee yacTo oHa BBIMOIHSAETCS U3 KPYTJIBIX OLIMHKOBAHHBIX WM U3 HEPKABEIOIEH
CTaJIu MPOBOJIOK B BUJI€ OJJHOTO MJIM HECKOJLKUX MOBUBOB. [IpuMeHseTcst Takxke OpoHs
U3 [IPOJIOJIFHO HAJIOXKCHHOM CTaJIbHOUM ropupoBaHHOM JIeHTHI. B muanexrpuieckux OK
OpOHS MOXET OBITh BBITIOJIHEHA U3 APAMUIHBIX HUTEH, CTEKIOIIACTUKOBBIX CTEPIKHEH U
np. Hanpumep, B OK 1151 poKIIaKku 4epe3 Cy10X0AHbIE PEKU UCTIONb3YeTCs OpOHSI 13
JByX MOBUBOB. Takas e OpOHS HMCIONB3YeTCA W Ui MIEIb(OBBIX U MPUOPEIKHBIX
Mopckux OK, HO BBITIONIHEHHas: U3 MPOBOJIOK OOJBIIOTO THaMeTpa ¢ 0oJiee BHICOKOU
MPOYHOCTHIO.

bpons momkHa 001a1aTh MEXaHMYECKUMH CBOMCTBAMH, a/ICKBATHBIMHU YCIIOBHIM
npokiaaku U skcrryaraiu OK, U coxXpaHsATh 3TH CBONCTBAa B TCUCHHUE BCETO CPOKa
ciyx0b1 OK, obecnieunBas 3aliuTy OT IPbI3YHOB.

OcHoBHbIe poccuiickue npousBoautTeau OK

OK B Poccuu anst BCC BeIycKaroT ciieayronne KadenabHble TpeAnpUsTHS:
- CII 3A0 «O®C Ceasbctpoii-1», BonokoHHo-onTHdeckas KaOeiabHas KOMITAHUS
(BOKK), BopoHex, olHUM W3 coydpeauTeneii KoTopoil sisisieTcs kommnanus Optical
Fibersolutions, CILIA, BMecto Lucent Technologies;
- CII 3A0 «Mockabenb-Oymxukypa» (MPK), MockBa, OJHUM U3 COYYpPEIHUTEINCH
KoTopoit sBisercs ¢pupma Fujikura, SInonus;
- CII 3A0 «Camapckas ontuyeckas kadenbHas kommanus» (COKK), Camapa, onHum
u3 yupenuTeneit koropoi seisietcs ¢pupma Corning Inc., CIIIA;
- 3A0 «OKC 01», Caukt-IlerepOypr»;
- 00O «Onreny», Cankr-IlerepOypr;
- 3AO «Capanckkabenb-Ontuka», Capanck;
- OAO «Cesxkabemnb», Cankr-Ilerepoypr;
- 3A0 «Ceskabenb-Ontuk», Cankt-IletepOypr;
- 3AO0 «TpancBok», boposck, Kanyxckas o0nacTs;
- 000 «Daukc-kadenp», MockBa;
- 3A0 HO® «DnekTpornpoBo», MOCKBa;
- 3AO0 «Sly3a-kabenby, MbITHIIH;
-  O0O0 «EBpoxkabensy», Mockga.

Otm  KabenpHble 3aBojabl, HaumHasg ¢ 2000 1. GOpMHPYIOT POCCHHCKHIA
TEJIEKOMMYHUKALIMOHHBIN PEIHOK OMTHYECKOro KaOess.

BonpmmHCTBO KabenbHBIX 3aBOIOB MPUEPKUBaETCS cTpareruu Beimycka OK, mpu
KOTOPOH TOTPEOUTEINI0 IpeiaraloTcs Ha BbIOOp KOHCTpYKImHU OK ¢ HECKOIBKUMH
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0a30BBIMH KOHCTPYKITUSIMA ONTHYCCKUX CCPJCYHUKOB, HCCKOJIBKHUMH BapHaHTaMU
OpoHU, BHYTPEHHUX U HAPYKHBIX 0000ueK. BeinyckaroTcs OK pa3auyHOro HazHaueHuUsl
Y JJIs Pa3IUYHBIX YCIOBUU MPOKIAAKHA U IKCIUTYyaTallkH.

Yuuduxanusa seimyckaembix OK 3akimiodaercs mpexace BCeTo B YHU(DHUKAITUN
ontuucckoro cepacunnka OK. ITpuMeHsaroTcs 1Be KOHCTPYKITUHU:

- OK C ONTHYECKHUM CEpIEYHHUKOM, B LIEHTPE KOTOPOro pacnonoxed LICD u
HECKOJIBKO 2JIEMEHTOB MTOBUBA — ONTHYECKUX MOAYJIEH U KOPJAESIEH 3a0JHEHUS,

- OK c onrudeckuM CEpJICYHHKOM, B IIEHTPE KOTOPOTO pacloloKeHa
nosuMepHas TpyOka ¢ OB, BeINonHsIOMIAs poiib HeHTpadbHOoro OM.

Bcemu kabenbHbIMU 3aBOJaMU OCBOCHBI KOHCTpYKIUH OK ¢ MHOTOMOJYJIbHBIM
ONTUYECKUM CEPJCYHUKOM IIOBMBHOI'O THIIA, T.€. Heckolbko OM wu kopjenei
3anmoNHeHusl pacnonaratoress Bokpyr LIC3. [nsi Takol KOHCTPYKLMH XOPOIIO
oTpaboTaHa HE TOJBKO TEXHOJIOTHS U3rOTOBICHUS, HO U TexHoaorus Mmontaxa OK, uto
CIIOCOOCTBYET COXpaHEHHIO cTabmibHOCTH KOoHCTpykimu OK kak B mporecce
MPOKJIAIKU, TAK U IKCILTYaTALUH.

B MHOromMoIyapHOM ONTHYECKOM CEPACHHHUKE MOXKET ObITh OT 2 A0 18 OM, B
kaxaoM OM ot 2 no 24 OB. OK moryT BbIycKaTbCsi eMKOCTBhIO A0 288 OB. Psn
KaOCIBHBIX 3aBOJOB OCBOWIM KOHCTpYKIMU OK ¢ OZHOMOIYJBHBIM ONTHYCCKUM
CEpACHYHUKOM B BUJE MOJUMEpHON TpyOku ¢ OB, BBIMOMHAIONIEH POIb HEHTPATLHOTO
OM, BHYTpH KOTOPO# MOTYyT CBOOOIHO pa3meniaThes ot 2 10 48 OB. DTu KOHCTPYKIIUH
OK B COOTBETCTBUM C TEXHHYECKUMHU YCIIOBUSIMHU PACCUMTAHbl Ha JIOIIYyCTHUMBbIE
pactarusatomue ycunus 1o 20 kH.

ITo TpeGoBanuto 3aka3zynka kabenbHBIC 3aBOIBI MOTYT BhITTyckaTh OK ¢ moObimu
MEXaHUYECKHUMU [1apaMEeTPaMH, HO HE XYK€E, YEM YKA3aHO B TEXHUYECKUX yCIOBUSIX.

Jluneiinpie OK He JOKHBI HMMETh BHYTPU ONTHYECKOTO CEPIACUYHUKA
METALTUYECKUX FIIEMEHTOB, YTOObI HE BO3HUKAJH JIOTIOTHUTEILHBIE 3aTPAThl HA 3aIUTY
OT BHEILIHUX 3JIEKTPOMATHUTHBIX BO3JAECHCTBUM.

UtoObl HE yIOpoXkaTh W HE YCIOKHATh TEXHUYCCKYIO OKCILTyaTalluio
KOHCTpyKMu OK  JOMKHBI UCKIOUATh HEOOXOJUMOCTh WX COJAEpPXKAHWA O]
M30BITOYHBIM BO3YIIIHBIM JTABICHUEM.

OK nomkHBI UMETh cepTudUKaT cooTBeTcTBUSI MuHCBsA3u Poccun. TpeboBanus k
ko3 punuenty 3aryxanuss OB oOycnoBiaeHbl HEOOXOAUMOCTBIO CO3AaHUS OOJBIINX
JUTMH  pereHepalloHHbIX y4acTKOB sl BbicokockopocTHbix BOCII, cTpemnenuem
YMEHBIINUTh 3aTPaThl KaK Ha CTPOUTENBLCTBO, SKCILIyaTAlMIO, TAK U B JAJIbHCUIIIEM Ha
PEKOHCTPYKIUIO JIMHUM.

OK BHe 3aBUCHMOCTH OT YCJIOBUM MPUMEHEHUS JOJKHBI BBIACPKHUBATH
IMUKJINYECKYI0 CMEHY TEMIIEpaTyp OT HU3KOM 10 BHICOKOI paboUei TeMIepaTyphl.

[Moasecubiec OK 10KHBI OBITH CTOUKUMU K BO3JICHCTBUIO aTMOCHEPHBIX OCATKOB,
COJISHOTO TyMaHa, cojiHeuHoro wusznydeHust (paauanuu). [lonBomusie OK mOmKHBI
BBIJIEPKUBaTh M30BITOYHOE ruapocTaTnueckoe mapnenue 70 Mlla (nmpu mpokianke Ha
OeperoBbIX U MOpckuX ydacTkax) u 0,7 Mlla (mpu npokitajike Ha peUHBIX IIEpexojax u
Ha ITYOOKOBOJIHBIX YUacTKaX BOJOEMOB).

OK 0mKHBI UMETH 3alIUTY OT MPOAOJIBLHOIO PACIPOCTPAHEHHUS BIIATH.

OK, npejHa3zHayeHHbIE Ul IIPOKJIQJAKU BHYTPU 3[aHUN, B KOJUIEKTOpPaX M
TOHHEJIAX, TOKHBI UMETh HAPY)KHYI0 000JIOUKY U3 MaTepuaia, He paclipoCTPaHsIFOIIETO
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IOpEHHUE.
Cpok cimyx0b1 OK nomxen ObiTh He MeHee 25 ner. Konctpykuust OK nomkHa
UCKJII0YaTh MPUMEHEHHE CTIEIHANBHBIX MEp 0€30MacHOCTH.

1.4 KoHcTpyKIMu, napamMeTpbl, MAapKooOpa3oBaHHue U KOJA0Boe 0003HAYCHHE
OK cBsi3u pOCCHMICKOTO NPOU3BOACTBA

340 «TPAHCBOK) BBIIyCcKaeT CIASAYIONINE BUIBI BOIOKOHHO-ONITHYCCKUX KaOeeH:
- no TY 3587-002-45869304-98: OKMC — MarucTtpaiabHbId CAMOHECYIIHM
JUDJICKTPUYECCKUM I OPOKJIAJKH Ha ONOpax KOHTAKTHOM CE€TH U JIMHUU
aBTOOJIOKUPOBKH >KEJIC3HBIX j1opor, Ha ornopax JIDII u BJIC; OKMT — maructpaibHbIf
JTUDJIEKTPUUECKUN IS TMPOKIaJKA B IUIacTMaccoBbld  TpyOomposoa; OK3 —
BHYTPHU30HOBBIA ¢ METAITINYECKOM JICHTOUHOU TOQPUPOBAHHON OpOHEN AJIs NPOKIAAKN
B TOPOJICKOM TeJIe(OHHOM KaHAIHU3aIlMH, OJI0KaX, TpyOax, KOJUICKTOpaXx, IaxTax.
- mo TY 3587-002-45869304-03: OKb — MaructpaibHblii ¢ OpoHEH M3 CTaJbHBIX
MPOBOJIOK, JIJISl MPOKJIAJAKHA B TPYHTAX BCEX KATETOPHi, MPU NMEPECCUECHUH PeK U 00JI0T, B
Ka0eNnbHOM KaHaNu3aluy, TOHHENAX, 3JJaHUIX U MOCTax.

MapkooOpa3zoBaHue U KOA0BOEe 0003HAUECHHE:

oc —abc —nl / n2(d)e —il(j1)/i2(j2)

oc | Mapka kabenss: OKMC, OKMT, OK3, OKb

a HapyxHast (BHEmIHsisI) 00OJIOYKA: €CJIM HE YKa3aHO - MOJUITUIICHOBAs
obOonouka; B - u3 nonuBuHunxnopuanoro miaactukara; H — ne pacnpocrtpa-
asromas ropeane; II'T — TpekuHrocTorKas NOTUITHICHOBAsE 000JI0YKA.

b Hapy>xHbIi1 (32U THBIN ) TOKPOB (OpoHs): A — 0OMOTKA U3 apaMUIHBIX HUTCH;
C — OpoHs U3 cranbHO rodprpoBaHHON JieHTh; b — OpoHs U3 Kpyrion
cTajlpHOM mpoBoJiokM; By — OpoHS W3 Kpyrjiod cCTaabHOH MPOBOJIOKH
yCWJICHHAS

C BHyTpeHHs1g 000JI0UKa: €ClTM HE YKa3aHOo — MOJIMATUIIEHOBas obonouka;  TI—

nonvamuanas; JI — nonuatuieHoBast 000J04Ka C aTIOMUHUEBON (HOTLroit
n1/n2 | Yucno onTuyecKux/3anoIHSIOINX MOy el (0011ee Yucio Moyiel B kadene
6 mwiu 8). Yucno OB B ogqnoM Moayire, mt.: 2; 4; 6; 8; 10; 12

d Hapy»HbIii HOMUHAJIBHBIN THAMETP ONTUYECKUX U 3AMIOJIHSAIOINX MOLYIICH:
yKkaszbiBaeTcs B ckoOkax — (2,0); (2,4); (3,0) mm.

e LC3: Cn — creknomiacTukoBbiil npyTok; T — cTalbHOM TPOC B MOJIUMEPHOI
000JI04Ke

i1(j1)/ | Yucno OB oxnoro/apyroro Tuma B kabene. Tum BOJIOKHA yKa3bIBaeTCs B
i2(j2) | ckoOkax moclne yucnaa BOJOKOH JaHHOro Tuna B kabene. 2 — 144 (yeTHoe

guciio) — oomiee ynciio OB B kabene. Onnomonosoe OB, coorBeTCTBYIOMICE
pexomenaanusam [TU-T: (1) — G.651; (2) — G.652; (5) — G.655

IIpumep o603navenus kadeass: OKMC — A — 4/2(2,4)Cu — 8(2)/8(5) — «8 kH»
TY 3587 — 002 — 45869304 — 98
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II0JIBEP>)KCHHBIX MEP3JIOTHBIM JiepopmanusM), HaA MOCTax, yepe3 00ii0Ta U BOJIHBIC

NePEeXObl;

- o TY 3587-005-43925010-98: OKJIK — niia noasecku Ha onopax JIDI, koHTakTHOM

ceTH xene3Hbix gopor, BJIC, a Taxke 4514 MpOKIaaKu B TpyOax, Ha TOTKaxX U 3CTaKaaax.
MapkooOpa3oBaHue U KOI0BOE 0003HAYCHHUE:

XXXX «X)-a—-0—B—r1/1—e/K—3m—K—(XX)

XXXX | Mapka ka6emns: OKJI, OKJICTt, OKJIK, OKJIK
(X) | OcobGenHocth HapyxkHOU o6onouku: H — ¢ 000y0ukoi, HE pacnpocTpa-
asronier ropeane; T — ¢ 000709KON U3 TPEKMHTOCTOMKOTO TOJTUITHIICHA.

a Xapakrepuctuka [ICO: 01 — Hemeramnmuueckuit; 02 — cranbHOU B
MJIaCTMACCOBOM 000JI0UKe
0 KonnuecTBo 371eMEHTOB B TOBMBE ONTHYECKOTO cepaevHrka: 4, 5, 6, 8, 12

B KonuuectBo OB B kabene: ot 4 1o 144
r/nm | Tun OB: auametp cepaueBunsl OB, MkM/nramMeTp oTpaxkarorieii 0007109KH,
MKM; ucnojib3oBanue OB B coorBeTcTBHM ¢ Pekomenmanusamu G.651, G.652,
(G.655
e/’k | 3HaueHUEe MaKCUMaNbHOTro KO3 UIIMEHTa 3aTyXaHus, Ab/KM:
Ha juHE BOIHBI 1,31 MKM / Ha JuiMHE BOJIHBI 1,55 MKM
3/M | 3HaucHHE XPOMATHYECKOM JUCIIEPCHH, IIC/(HM - KM):
Ha JuimHe BOIHEI 1,31 MKM / Ha JuytmHEe BOIHEL 1,55 MKM

K 3Ha4yeHue JONYCTUMOM pacTATMBAKOIIEH HAarpy3ku, KH
(xx) | JonmonuurensHas uapopmaimsa, Hanpumep: AnllD — kabenb, comepkamuii
AMIOMOTIONIUATUICHOBYIO ~ 000JI0uKy;  (YCUJICHHBIM) —  Hampumep,
MoaupuUKauu kabesied C MOBBIICHHOW CTOMKOCTBIO K pa3AaBIUBAIONIUM
narpy3kam (ot 7,5 mo 10,0 xH/10 cwm); (obneruennslii) — Hampumep,
mogudukanus kabenss tuma OKJICt 6e3 BHyTpenneit [19 obonoukw,
moaudukanus kabens tuna OKJIK ¢ OpoHENpoBOSOKaMH MEHBIICTO
auamerpa; (30T) — 8 3amuTHeIX [1D TpyO; (1) — AHUAIEKTPUUYECKHH,
Hanpumep, Moaubukamus kabems Ttuma OKJIK ¢ Oponeit w3
CTCKJIOTUIACTUKOBBIX CTEpPXKHEH; NPUMCHCHUC BOJOOJIOKUPYIONIUX HUTCH,
JIEHT: MPUMEHEHVE BCIAPhIBAIOIINUX KOPAOB U T.J.

IIpumep o6o3HaveHust kabeys:
OKJICt-H-02-6-32-10/125 - 0,36/0,22 — 3,5/18 — 2,7

OK mmeeT BHYTPEHHIOI IIACTMACCOBYIO 000I0YKY, METAINTHYECKYIO 000JI0UKY
(OpoHIO) B BHJE CTaJbHON TO(QPUPOBAHHOM JIEHTHI, HAPYXKHYIO IUIACTMACCOBYIO
000JIOUKY 13 MaTepuaia He paclpOCTPaHSIOIIEr0 FTOPEHNE U ONTUYECKUN CEPIEUHUK C
[ICO u3 crampHOTrO Tpoca B IIACTMACCOBOM 00OJIOUKE, BOKPYT KOTOPOTO CKPYYEHBI 6
aneMeHToB (OM W Kopaenu 3amoiHeHHs); 32 CTaHAapTHBIX OJHOMOJOBBIX BOJIOKHA;
ko3 punuent 3aryxanus He 6omnee 0,36 n1b/km Ha quHe BoaHbI 1,31 MKM U qucnepcus
3,5 nc/(am - kM), koabdunment 3aryxanus 0,22 nb/km Ha nnuHe BonHBL 1,55 MkM u
nuctiepcust 18 me/(HM - KM); JOIMyCTUMOE pacTAruBaroliee ycuinue kaoemns 2,7 kH.












31

XS

Tun HCO: A — mwmanekrpuueckuit; C — crampHOl; T — TpyOuaterit
CepACYHUK

X6

Tun BHyTpenneil obonouku: Il — monuatunenomas; B —u3 marepuana
MOBBIIIEHHON TemnocToikoctn; H — W3 marepuana, HE pacmpocTpa-
Hawoulero ropenue; I' — U3 raJloreHHOHECOJEpIKAIEro Marepuaia, He
PacIpoCTPaHAIOIIET0 TOpeHUe; A — JBYXCIIOHHAs: BOJAOOIOKHPYIOIIUN
CJIOM W3 AJIOMHWHHMEBOW JICHTHl C TOJMMEPHBIM MOKPBITHEM W CJIOH U3
nosimdTHIcHa; O — 6e3 BHYTPEHHEH 000JI0YKH

X7

Tun HapyxHoro (3amurtHOro) mokposa: C — ojgHociOWHas OpoHA W3
CTaJbHBIX MpoBOJIOK M HapyxkHas Il obGonouka; H — Ta e OpoHS U
napyxnass H obonouka; I' — ta xe Opous u Hapyxunas I' obonouka; M —
HECYILHE CUJIOBBIC 3JIEMEHTHI U3 IUAJIEKTPUUECCKUX CTEPXKHEN U HAPYKHAs
IT oGonouka; K — Hecyllre CHIOBBIE JIEMEHTHI U3 JIUAJIEKTPUUYECKHUX
CTEp)KHE W HapykHas o000JI0uKa M3 JYyroCTOMKOro Marepuana; 2 —
JIBYXCJIOMHAs1 OPOHs M3 CTAIBLHBIX MPOBOJIOK 1 HapyxHas Il o6onouka; T —
HECYIIIME CHUJIOBBIE JJIEMEHTBl M3 apaMUJIHBIX mpsjaedl u HapyxHas I
obonouka; P — Hecymne CUIOBBIE 3JIEMEHTHI M3 apaMHIHBIX Opsaed u
Hapy’kHasi 000J0uKa W3 IyrocToikoro marepuaina; O — 0e3 3aUTHOTO
IOKpOBa

X9X10

KonuuecTBo 351eMEHTOB B MOBUBE ONMTHYECKOro cepaeuHuka (OM, kopaenu
3anojiHeHusi, Meanble xunbl): - or 01 gm0 12 B 3aBUCUMOCTH OT MapKu
Kabes

X12+X14

KonundectBo OB B kabesie: MHOTOMO/YJIbHBIN ONITUYECKUH CEPACYHHUK — OT
002 no 144; onnomonyabHbii — ot 002 10 016

X15

Tun OB: E - cranpaptHoe oaHomoaoBoe; C — OJHOMOJOBOE CO
cMmenieHHon aucriepeueii; H — 0lHOMOJIOBOE € HEHYJIEBOM CMEILICHHOW
aucrnepcueii; A — ¢ paclumpeHHoi padodeit mosocoit BonH; I' — MHOrOMO-
noBoe rpagueHTHoe (& cepaueBuHsl 50 MxMm); M — MHOTOMOIOBOE
rpaguentHoe (& cepaneBunbl 62,5 mkM); X — komOuHarms OB pazmuaabix
TUIIOB

X16X17

Maxkcumanbaoe konmdectBo OB B OM: MHOTOMOIYJIBHBIN ONTHYCCKUI
cepaeuHuk — oT 02 no 12; omHomopaysbHbIM —oT 02 1o 16

X19+X22

Jnutensno nonmyctumoe pactarupatoiee ycunue, kH: 1110, CITO, JTHO,
CHO, 1o, Cro, 180 - 0,1+6,0; TOC, TOH, TOI' — 3,0+12,0; AIIC,
CIIC, AIIH, CIIH, AIII, CIIT", JAC, CAC - 3,0=80,0; JIA2 — 20,0+80,0;
JIOM, JITM, JOK, AIIK, JOT, AIIT, AITP — 1,5+35,0

X24X25

KonnuecTBO U30IUPOBAHHBIX MEJTHBIX KUJ: MN

X27

O603HaueHne komOuHau OB paznuunbix Tunos: X. [lociae aBoeTouns B
X28 ykaspiBaeTca OnokamMu MO 4 TO3UIMH 4Yepe3 HAKIOHHYIO 4YepTy
koaudecTBo OB ogHoro ompeaesncHHoro tuna (3 mosunun) u Tum OB (1
TTO3UIIHS )

IIpumep o6o3nauenns kadeasn: OITH-AIIC-06-012X06-7,0-M4-X:006E/006M
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YCWICHHOW OpOHel; 2 — ABYXCiloWHas OpPOHS M3 CTAJIBHBIX IPOBOJIOK,
HapyxHast Il oGosiouka; M — OpoHS U3 JUIICKTPUUCCKUX CTCPIKHCH,
HapyxHasi Il obonouka; T — qusnexktpuueckue nepudpepuiiHbie CHUIOBbBIC
aneMmenTsl, HapyxHas I1 obomouka
X9+X11| Kosmuectso OB B kabene: or 2 no 144

X12 Tu OB: crangaprHoe ogHomoioBoe , Pex. MCO-T (G.652; o1HOMO10BOE,
Pex. MCO-T G.653; ognomonoBoe, Pex. MCDHO-T G.655; mHOrOMOJ0BOE
rpaauenthoe, Pek. MCDO-T G.651
X13X14| Makcumanbaoe kojudectBo OB B OM wim myuke: ot 2 0 12
X16X17| Kosim4ecTBO 3JIEMCHTOB B IIOBHBE OIITHMYECKOrO cepjcuHuka: ot 4 o 12
anemMeHToB - OM, xopjaenedl 3amoJiHEHUS M MEIHBIX KUI (MpU
HEOOXOTMMOCTH)
X19X20 | KosimuectBo meHbIX kWil B IT M30J1s111MK C AUaMETPOM PaBHBIM JTUAMETPY
OM (& mepnou xuibl 1,2 MM, TosmuHa Il u3oisiuun — 0,4 mm): 2, 4, 8

Bce mapku kabeneit, kpome kabeieit mapok OIIC, OITY nMeroT MHOTOMOYJTbHBIN
ONTHYECKUI CeplIeuHUK, B LIEHTpe KoToporo pacnoiioxked LICD kpyrioro ceueHus u3
CTEKJIOIJIACTHKA 1 MoBUB U3 OM TpyO4aToro Tuma, KopJeiei 3anoJIHeHUs U MEIHBIX
xun B [19 m3onsuuu (npu Heodbxomaumoctu) Bokpyr LICI. Kabemm mapok OIIC u OITY
UMCIOT OJTHOMOYJIbHBINA ONITHYCCKUM CEPACUHUK ¢ IIeHTpaabHbIM OM TpybuaToro tumna.
CB00OOIHOE BHYTPEHHEE MTPOCTPAHCTBO Ka0es 3aM0JHEHO THAPO(POOHBIM KOMIAYHIOM.

IIpumep 0603HaUYeHNs Kales:

CEB — JTAC - 036E06 — 06 TY 3587-007-05755714-98 («CeBkabenb»)
CKO - TAC - 036E06 — 06 TY 3587-106-23151983-98 («CeBkabesb — QOuruk»)

Kabens comepkutr 36 craHmapTHBIX OAHOMOAOBBIX OB; auamexTpudeckuit
LEHTPaJIbHBIN 3JIEMEHT, BOKPYT KOTOPOI'0 HaJI0:keH 110BUB uX 6 OM (110 6 OB B kaxjjom);
BOAOOJOKUPYIOIIAS. U alFOMOITOJIMAITHIIEHOBAs JIEHTa; npoMexyTouHas [19 obonouka;
HapY’KHBII MOKPOB W3 OJHOCIOWHOM OpOHM (CTaJbHBIE OLMHKOBAaHHBIE MPOBOJIOKH);
Hapy>kHas ycpHas [1D o6omouka ¢ MApKHPOBKOH.

000 «Inukc—kabenny Boinnyckaet OK o TY3574-006-001-450.628-2-99:
- kabenu cBsI3U cO CBOOOHO yoxkeHHBIMU OB;
- kabenu cBs3u ¢ OB B m10THOM Oy(e€pHOM MOKPBITHH.

1 Kabenu csazu co c60600H0 ynoxcennvimu OB

Mapkoo6pa3zoBanue u KogoBoe 0003Havenue: B komoBom o6o3naueHnu OK 3
nHekca Mapku OK 3aHUMArOT COOTBETCTBEHHO IISITYIO, IECTYIO M CEABMYIO MO3UIIUU U
OTIPEAENSIIOT COOTBETCTBEHHO KOHCTPYKLHMIO LICD, BHyTpeHHENH 0007109KH U HapyKHBIX
nokpoBoB. CrannaprtHoe obo3HaueHue mapok OK coaepxut 13 nmozuumiti X1,...,X13,
KOTOpBIC MPU HEOOXOAMMOCTH MOTYT OBITh JIOIOJHEHBI CIIE BOCEMBIO IMO3HUIHSIMHU
X14,...,X21. B no3unusax X1X2X3 Bcerna crassatcs Oykol IKb, ykazbiaroniue Ha
HaWMEHOBaHUue (PUPMBI-U3roToBUTENs Kadens. B no3unusax X4, X8, X10, X14 scerna
CTaBUTCS TUPE.

X1X2X3 — X5X6X7 — X9 — X11X12X13 — X15X16 — X18 — X20X21
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X1X2X3| Kb — ®upma U3roToBUTENb « IITUKC—KA0EIb»

XS5 | Tun HCDO: I — nuanexrpudeckuii; C — cTaIbHOM;

X6 | Tun BHyTpeHHEH OOOJIOUKM: A — NIBa CHOS: BHYTPEHHUH — aJIFOMOINOJIH-
TUJICHOBAS JIEHTA, BHENTHUN — crutomHas 119 obonouka; Il — crrtommas
I12 o6osmouka
X7 | Tun HapyxHOro mMokpoBa: O — moBepX BHYTPCHHEH 000JI0UKHM HAPYKHBIH
NOKpOB OTCcyTCcTBYET; JI — cTanmbHasi roppupoBaHHas jgeHTa, HapyxHas 11
ob6onouka; C — ogHocH0MHas OpoHs (MOBUB) M3 CTATbHBIX OLIMHKOBAHHBIX
mpoBoJiok, HapyxHas Il o6osouka; ¥ — To xke, HO ¢ yculieHHOH OpoHeit; J1
— OpoHs (MOBMB) U3 JIUAJIEKTPUUECKUX KPYIIIBIX cTepxkHeH, HapyxHas I1
obonouka; M — To e, HO ¢ yCHJIEHHOI OpoHell; 2 — AByXcinoiiHas OpoHs
(IIOBHBBI B IBA CJIOS) U3 CTAIBHBIX OIIMHKOBAHHBIX IIPOBOJIOK, Hapy xHas Il
obomouka; T — AUDIEKTPUUECKUE MPOJOJIbHBIC TTepuepUuitHbie CHIIOBBIC
AJIEMEHTHI, PACTIOIOKEHHBIE PABHOMEPHO N0 OKPY>KHOCTU, BBHINOJHEHHbBIE
B BUJIC CTEKJIOIUIACTUKOBBIX CTEPKHEH HIIM 11yYKa CUHTETUYECKUX HUTCH,
Hapy>kHag I1 obonouxka.

X9 | Marepuan o00JIOYKH: MPU WCMOIL30BAHWU B TOHHESX U KOJJIEKTOpax
kabenb  M3TOTaBiIMBaeTcs B 00OJOYKe W3 TONHMMEpa,  HE
paclpoCTPaHSAIOUIEIO T[OPEHUE M €  HU3KUM  JIBIMOBBIJCIICHUEM.
O603Hauaercst naaexkcom H.
X11X12| Konnuectso OB B kabene: ot 2 10 96
X13 | Tun OB: ogaoMonoBoe, Pex. MCD-T (G.652; omgnomoaosoe, Pex. MCDO-T
(G.653; mHoromoaoBoe rpaaucHtHoe, Pex. MCO-T G.651; MHOrOMOZ1I0BOE
TPaIMEHTHOE C TMAMETPOM CEepAIIEBHUHBI 62,5 MKM
X15X16| KoandecTBo 351€eMEHTOB BO BHEITHEM MTOBHUBE cepaeunuka: 04, 06, 08, 12
X18 | Pazmep OM. Buytpu OM pacnonaratorcs ot 2 no 8§ OB. JIluamerp OM:
2,05 2,2; 2,5 MM
X20X21 | KoinyecTBO MEAHBIX M30JHpoBaHHbIX KWil: 02, 04, 06, 08

[IpumeHsieTcs MHOTOMOTYIbHBIM ONITHUECKUH cepieuHruK ¢ OM TpyOuaToro Tuma,
B LICHTpe KOTOpOro pacnonoxeH LICO B BuIE Kpyrnoro CTEKIOMIACTUKOBOTO CTEPKHS
(unmm KpYIrJod CTalbHOM MPOBOJIOKM MM TpPOCa), MOBEPX KOTOPOTO MOMKET OBITh
HaJOCHa TacTMaccoBasi obomouka, OM, Kopaenn 3amoJHCHUS, METHbIC XUl (TpH
HE0OXO0IMMOCTH) CKpyuuBaroTcs Bokpyr 1LICD.

IIpumep o603navuenns kadeasi: IKb-AIIC-H-24X-06— M2(X:12E+12M)

KaGens conepxut 24 OB nByx Tunos — 12 crangapTHeix ogHoMo0BbIX OB (Pek.
MC3-T G.652) u 12 MmHOrOMOOBBIX rpaaueHTHRIX OB ¢ nuamerpom cepaueBuHsl 50
MKkM; audnekrpudeckuid 11C3O; IID BHyTpenusis o0oj0uka; OAHOCIOWHAas OpoHS U3
KPYTJIBIX  CTAJIBHBIX IIPOBOJIOK; HapyXkHasi o000Jl0YKa ©3 Marepuaia, He
pacnpocTpaHnswonero ropeaue; 6 OM B noBuBe; 2 MenHbie Kuiabl B [1D uzongmumu.
CrpoutensHas aiavHa — B nipeaenax ot 2,0 kM 110 6,0 kM.

2 Kabenu ceasu ¢ OB 6 niomuom 6ygheprom ucnosnerHuu
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Ilo cBoemy HaszHaucHHi0 3TH TuIBI OK SBISIOTCS BHYTPHOOBECKTOBBIMH,
pacTipeieIUTEIbHBIMA W TIPEHA3HAYEHBI JUIS TPOKIAJKH W JKCIUTyaTallud BHYTPU
3MaHuMi  (Tak HaspiBaeMble, onTtudeckue LAN-— kabenu), a8 HW3TOTOBJICHUS
KOMMYTAIIHOHHBIX W OKOHCYHBIX OINTHYCCKUX IIMHYpOB. B oCHOBe KabOenei JICKHT
ONTOBOJIOKHO B INIOTHOM OydepHoM mokpbiTur 900 + 50 MKM.

Mapkoo6pa3oBanue u Ko/10Boe 0003HaUeHne: Mapka kabeneit oopasyercs us 3
M 4 WHACKCOB W B KOJOBOM OOO3HAYEHHHM COOTBETCTBYET BTOPOH TO3HWIIWU.
CrangapTHOC KOJ0BOC 0003HAUCHNE MAPKH KaOC/Isl MOXKET BKJIIOYATh B ¢eOs JI0 JICBATH
TO3UIINH, pa3/ieNIeHHbIX THpe. [lepBas rpymnmna HHASKCOB Beer/1a cocTouT u3 0ykB « KBy
- HAaUMEHOBaHWE (PUPMBI — MPOU3BOUTENS «IJIUKC — KadeJib» U 3aHUMAET B KOJIOBOM
0003HaYEHUH TIEPBYIO MO3ULHUIO.

IKb - BCHI - X1 - X2 - X3

JKb | dupma — npou3BOANTENL «DIHUKC — KAOETIb)

BCII | Mapka ka6emst: BCII («Simplex»), BAII («Duplex Zipcord»), BAIILI,
BJIKII

X1 | Bapuant xoHcTpykimu: 2 — Ha ocHoBe kabens BCII & 2,4 mm; 3 — 1o ke
2,85 MM

X2 | Tun HapyxHoO# obomouku: H — He pacmpoctpanstomein ropenne; I — He
pPacIpoCTpaHsIOINICH TOPESHUE U C HU3KUM JIBIMOBBIICSICHUEM. L[BeT 060104KH
g kabeneH ¢ ogHoMomoBeiM OB — kenThiif, mist MHOTOMOAOBEIX OB —
OPAHXKEBBIN WM CEPbIN (JIONOJIHUTENBHBIN 1IBET)

X3 | Tun OB: E — ognomonoBoe. Pek. MCO-T G.652; C — ognomonoBoce Pek.
MCDO-T G.653; M — MHOTOMOJOBOEC TPaIUCHTHOC ¢ & cepANCBUHBI 50 MKM.
Pex. MC3-T G.651; I' — MHOroMOZOBOE TpagUCHTHOC ¢ J CepANCBUHEL 62,5
MKM.

IIpumep 0603naueHns Kaldes: IKb-b/111I13-H-E
TY 3574-006-001-450.628-02-99

Kabenp jxenToro 1pera Jjisi U3TOTOBICHUS 2-X BOJIOKOHHBIX KOMMYTAIIUOHHBIX U
OKOHEUHBIX ONTUYECKHX IIHYPOB cOCTOUT U3 ABYX Kabenel Mapok IKb-BCII3-H-E,
COEIMHEHHBIX TOHKON MEePEMBIUKON U 00pa3yIoIMX INIOCKYIO (JIEHTOYHYIO) CTPYKTYpY
(HO Oe3 oOmielt ob6onoukn); crangapTHoe ojgHOoMOojI0Boe OB (Pex. MCO-T G.652) B
KOKIOM U3 Kaleneidl, B TIUIOTHOM Oy(epHOM TMOKPBITHH; CIOH yHPOUYHSIOLINX
BBICOKOMOYNbHBIX HUTEeH Kevlar mnu Twaron Bokpyr OB; B 0007104Ke U3 NOJIMMEPHOTO
MaTepHuaa, He pacCIpOCTPAHSIIOLIErO TOPEHUE, THAMETPOM 2,85 MM.

IKb - BIIP — X1 - X2X3 - X4
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TY 3574-006-001-450.628-02-99

Kabens pacmpenenuTenbHbIl IS MOPOKIAJKH BHYTPU TMOMEIICHHH ¢
anaiektpudeckum L[CD u3 creknonnactuka, moBuBoM u3 10 OM, npeacTaBisitommx
co0o¥ 1o KOHCTPYKIHH Kabemb Mapku BIIP, kaxapiii n3 KoTopbix coaepkut mo 8 OB B
Oy(pepHOM TOKPBHITHH, UMEET 2 KOPJCIS 3aloJIHCHUS W HAPYXKHYI O000JIOUKY U3
MOJIMMEPHOTO  MaTepuaia, HE paclpOCTPAHSIONIETO TOPEHHE U C  HU3KUM
neiMoBbIAENeHuEeM; B OM pacnonaratorcst OB yeTbIpex pa3HbIX TUIOB: B 4-X MOJYJISIX —
crangapTaeic ogHoMoaoBele OB (Pek. MCO-T (G.653), B 2-X MOJAYISAX— OJHOMOJOBBIC
OB co cmeneHHON OUCTIEpCHEN, B 2-X MOIYISAX— MHOTOMOJOBBIE IpaaueHTHeie OB
(Pek. MCO-T G.651) u B 2-X MOAYJIIX — MHOTOMO/I0BBIE TpaauenTHbie OB ¢ nuameTpom
CEpIlIeBUHBI 62,5 MKM.

IKBb — BMCP - X1 - X2 — X3X4 - X5X6 X7

JKBb | ®upma - mpousBouTeb — «IMKC — KaOEIIbY
BMCP | Mapxka ka6ens: BMCP («Breakouty)

X1 | Bapuant koHCTpyKIuu: 2— Ha ocHoBe kabenas BCIT & 2,4 mwm; 3 —t0 xe
2,85 MM
X2 | Tun Hapyxnoit obonouku: H — He pacnpoctpanstouieit ropenue; [ — He
pPaCIpPOCTPAHSIONMICH TOPEHUEC W C HHU3KUM JIBIMOBBIJICTICHUEM. LlBet
06omouky J1s kabenen ¢ 04HoMO0/10BbIM OB — JKeJITHIH|, 77151 MHOTOMOIOBBIX
OB — kpacHblit
X3X4 | KonuuecTBO 3JIeMEHTOB B TMOBMBE onTuuyeckoro cepaeunuka (OM u
xkopaeneit 3anondenus) B OK: 04, 06, 08, 12. B xauectee OM — xabenu bCIII
X5X6 | KommuectBo OB B kabene: 02, 04, 06, 08, 12

X7 | Tun OB: E — ognomogoBoe. Pex. MCD-T G.652; C — ognomogoBoe Pexk.
MCDO-T G.653; M — MHOTOMOIOBOE TPaUEHTHOE C & cepaieBHHBI SO MKM.
Pex. MCO-T G.651; I' — MHOTOMO/I0BOE TPAHEHTHOE ¢ & CEPAILICBHHBI 62,5
MkM; X — OB pasupix TUNOB B OJHOM Kabene. B mocnenneM ciiydae
n00aBJseTCs TOMOJTHUTEIBHBIN KO/ BUJA
(X: ala2a3E+ad4a5a6C+a7a8a9M+al0allal2l’),rne E, C, M u I’ — tunsr OB;
ala2a3, a4ada6, a7a8a9, al0allal2 — konmuectBo OB COOTBETCTBYIOLIMX
TUIIOB B Ka0eJie (B TPEX3HAUHOM 3aIKCH)

IIpumep o603HavYeHus Kadeas: IKb - BMCP2 - /1 - 04 - 02E

KabGenp xenroro uBera c¢  awdnektpuueckuM LCD w3 kpyrioro
CTEKJIOIJIACTUKOBOTO CTepkHsI, MoBHBOM u3 2 OM (kabemum BCII mox oOmiei
000JIOYKO}I1), THAMETPOM 2 MM, COJICPKAIINX TI0 OJTHOMY CTaH/IapTHOMY OJTHOMOIOBOMY
OB (Pex. MCD-T G.652) B Oy(hepHOM NOKPBITHH, 2 KOPAEIS 3aMOJHEHUS, HapyKHas
000JI04Ka U3 TIOJTUMEPHOTO MaTepuania, He PaclpOCTPAHSIOUIEr0 TOPEHNE U C HU3KUM
JBIMOBBIJICTICHUEM.

340 H® «Inexmponpoeody» Boinyckaer OK o TY 16.K12-16-97.
MapkooOpa3zoBaHue #u KogoBoe oOo3HavyeHue: CTpyKTypa KOJOBOI'O
obo3HaueHuss Mapok OK cTpoutcss 1o TPUHIMUIY MOCIEAOBATEIBLHOTO ONUCAHUS
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KoHcTpykiMu OK, HauuMHasg Cc HApY>KHOW €ro 4acTU K BHYTPEHHEW M Bkiroyaer 18
nozutiuii. [Mozunuu 4 u 17 COOTBETCTBYIOT UHJEKCY «/», KOTOPBIH O3HA4aeT JIpOOb.
Yepes ApoOb OTAENSIOTCA: BHELIHUE CHIIOBBIE 3J€MEHTHI; nuamerp OM u auamertp
TONOJHUTENpHON oOomoukn OB; komOuHanuum OB  pa3HBIX THIOB; 3HAYCHHS
koadduirenTos 3atyxanus OB Ha pa3HbIX JJIMHAX BOJH, 1M00 koMOuHarnu OB pa3HbIx
TUIOB; cay>keOHble xkuibl. [lozummuu 6, 11, 13 u 15 COOTBETCTBYIOT THUPE, KOTOPHIM
pa3aensaoTCA: TUIBI HAPYKHBIX [OKPOBOB WJIM BHEIIHHX CHJIOBBIX 3JIEMEHTOB OT THNA
ONTHYECKOTO cepAcUHMKa; TUIIEI OB 0T BeNIMUKH WX nmapaMeTpoB; oT KoiaudecTtBa OB B
ka0ene. KOHCTpYyKTUBHBIE 3J€MEHThI, COOCTBEHHO OO0pa3yloUIMe MapKy KaoOenel, B

CTPYKTYp€E KOAOBOTO 0003HAYEHUSI COOTBETCTBYIOT IIATH MO3UIUAM: 2, 3, 5, 7 u 10.
1 2 3/5-7 8 9 10-12-14-16/ 18

1 | OK — ontudeckuii kabemib

2 | Tun HapyxHOU obonouku: [19 obomouka WM OTCYTCTBUE 0OOJOUKH B KOJOBOM
o003HaueHWM He yKasbiBaeTcs; B — o0oynouka W3 TMONUMBUHWIXJIOPUIHOTO
MjacTUKaTa WM Apyroro noiaumepuoro martepuana; H — II3 obonouka, ne
paclIpOCTPaHsIOLIAs TOPEHUE.

3 | Tun 6ponu: C — u3 cTanbHOM roppupoBaHHOM JIEHTHI; b — U3 KPYIJIBIX CTATBHBIX
mpoBoJoK; O — B BUAEC OIUICTKM U3 CTAIBHBIX MPOBOJIOK; A — U3 apaMHUJIHBIX
Huren; I1 — u3 CTeKII0NIaCTUKOBBIX ITPYTKOB

5 | Tun BHEUIHET0 CHJIOBOTO 3JICMCHTA KakK JOTOJIHUTCIBHOTO B IIOJJBECHBIX KaOeaX:
T — tpoc cranbHOM; I — CTEKIJIOMIIACTUKOBBIN NPYTOK; A — apaMUIHbIC HUTH

7 | Tun ontuyeckoro cepaeunuka: M — MHoromoaynbHbIl ¢ OM TpyOuaToro tumna;
T — ognomotybHBIN ¢ ieHTpasibEbIM OM TpyOuaroro tuma (ot 2 10 24 OB)

8 | KonuuecTBO 3JIEMEHTOB ONTHUYECKOTO CepJicuHUKA. ONTHYCCKUNM CEp/ICUHUK
dbopmupyercs u3 nopua OM U npu HEOOXOAUMOCTH H30IUPOBAHHBIX METHBIX
JKHJI M DJIEMEHTOB 3anojiHeHus. B nmoBuse conepxurcs ot 3 1o 12 551eMeHToB

9 | Hapy:xub1it HoMuHAIBHBIN guamMeTp OM mim HeHTpaIbHOU TPYOKH

10 | Tun LCD (s MHOTOMOJYJIBHOTO OINTHUECKOTO cepaeunuka). T — Tpoc
cranbHOM; Il — CTEKJIOMIACTUKOBBIM CTEepKEHb (IMPYTOK) KPYIJIOrO CEYEHHS.
IToBepx HaKIIabIBAETCS MOJTMMEPHAsT 000JI0YKA

12 | Tun OB: 8 — ognoMo0Boe. Pek. MCD-T (G.653; 10 — ognomopoBoe. Pex. MCDO-
T G.652; 50 — mHOroMoaoBoe rpaaueHtHoe. Pex. MCO-T G.651 MHOTrOMOZI0BOE
IPaIUEHTHOE C THAMETPOM CEepAICBUHBI 62,5

14 | Koapdumment 3aryxanus OB B kabene

16 | [TpeanoututenbHbil psag konmuuectsa OB B kabene: 1, 2, 3 ot 4 10 144 mit.
(4eTHOE YHCIIO0)

18 | KosinuecTBO ClTyKEOHBIX KM

IIpumep o603nauenus kadeasn: OKHC — M8(2,0)I1 — 50 — 1,0 — 32/4
TY 16.K12-16-97

Kabenp ¢ 00071049KOM W3 MOJMATWICHA, HE PACHPOCTPAHSIONICIO TOPEHHUE, C
OpoHell W3 CTanbHOW TOQPUPOBAHHOW JIEHTHI; CEPAEYHUK MOAYJBHOIO THIIA;
MPOMEXKYTOUHAsI 000JI04YKa U3 MoauMepHOoro matepuana; [{CD U3 cTexnoniacTuKoBOro
IIPyTKa, BOKPYT' KOTOPOI'O CKPYUCHO 8 3JICMEHTOB CKPYTKH jAuameTpom 2,0 MM, B T.4. 4
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ciryxkeOnbIe kil 1 4 OM ¢ 32 mHOoroMo10BeIMH OB ¢ 1ramMeTpom cepaneBUHbBI 50
MKM; KoadduuueHT 3aryxanus OB no 1,0 nb/km Ha anune BonHbl 1300 HM. Kabenb
TOPOJICKOM, MpeHa3HAYEH ISl IPOKJIAIKK B JIETKUX TPYHTaX, KaOeIbHOM KaHaau3aluu,
TpyOax, KOJIJICKTOpaxX, Ha MOCTaX U B KabeNnbHBIX maxTax. Pabodas Temneparypa — ot -
40°C no + 50°C. PacraruBaroniee ycwime — 3,5 kH.

CrpoutenbHas auHa BHyTpHoOBbekTOBBIX OK He MeHee 300 M, a TIMHEHHBIX — HE
MEHEE 2 KM.

340 «Ayza — kabenwvy BuINycKaeT naTh Moaudukaruit OK no TY
3587-005-42908892-2001
Mapkoo6pa3zoBanue u KoaoBoe 06o3Havenne: Mapka OK cogepxut 5

uHjekcoB. [lepBbie nBa, oOpazyromnux abopeBuatypy «OK», o3Havator «OnTudyeckuit
Ka0eJib», 4aCTh OCTaIbHBIX HECYT HH(OPMALIUIO O KOHCTPYKTHUBHBIX 3JIEMEHTAX KaOesl.
Mapku OK oTan4aroTcsi KOHCTPYKLUHEH U pazMepoM 1ieHTpaibHoro OM, KoHCTpyKIHei
OpOHU U MaTepHUaoM HapyKHOM MOJUMEPHONU OOOJOUKH, YTO 3AJI0KCHO B KOJOBOM

ob6o3Hauenun OK. IlepBoit nmo3unum Beeraa coorBercTByeT Mapka kadens «OKKCH».
1 2 3 4 5

1 | Mapka kabens — OKKCH

Mopaudukanus kadens — 015 025 03; 04; 05

3 | Tum napy>xHo# o6onouku: [19 06os0uka B 0003HAYCHIHN HE YKA3bIBACTCS; H
— obosiouka, He mojJepxuBaroiias ropenue; I' — ramoreHocoaepkaiuas, He
pacrpocTpaHsIoNnias ropeHue

KonngectBo OB B xabene: ot 2 no 32

5 | Tun OB: tun E — ctaggaptHoe onHOMOoAoBoe. Pek. G.652 MCD-T; tun C
— OJHOMOJIOBOE CO CMEINIeHHO! HyJIeBol aucnepcuei Pek. G.653 MCD-T; tun H
— OTHOMOJOBOE C HEHYNEBOU cMemeHHon aqucnepeuen Pex. G.655 MCO-T; tun
A — 0JIHOMOJIOBOC C PacCUIMPCHHOMN I110J0CcOoi wactor; Tunl I' — MHOIroMOJ10BOE
rpajueHTHOe ¢ nuaMeTpoM cepaneBuHnl S0 Mkm. Pex. G.651 MCO-T; tun M —
MHOT'OMOJIOBOE I'PAJAMEHTHOE C AMAMETPOM CEPALEBUHBL 62,5 MKM

()

=

[IpumeHsieTcs OQHOMOIYNbHBIA ONTUYECKUN cepAeYHUK TpyOuaToro tumna. OH
MOXKeET comepxkath: 10 24 OB — kabens mapku OKKCH — 01, - 02, - 05; 2...8 OB kabenn
mapku OKKCH — 03; 1...4 nyuka OB u3 4...8 OB B kaxoM - kabenp mapku OKKCH —
04. OB (OKKCH - 03) unu nyuyku (OKKCH — 04) momenieHbl B TOHKOCTEHHYIO
000JI0YKY 13 OMUKapOOHATA VIJIH UHBIX TJ1IACTMAcC.

Ipumep o6o3nauenns kadeasn: OKKCH-01-8E TY 3587-005-42908892-2001

OK nnst mpokiaJku U HKCIUTyaTallud B KaOeNbHOW KaHamu3aluu, TpyOax, Ha
Moctax W aia noaBeckd Ha omopax BJIC; mopudukaumu 01; ogHOMOIYJIBHBIN
ONTHYCCKHUI CEPACYHHUK C ICHTpabHEIM OM TpyO9aroro Tuma; HapyXKHBIM ITOKPOB
(OpoHs) U3 TOBUBA CTAJILHBIX OIIMHKOBAHHBIX JKECTKUX (HE OTOMIKEHHBIX) MPOBOJIOK;
HapyxkHasa [1D obosouka; 8 cranmapTHeix ogHOMOnOBbIX OB; Bce mycrotel B OK
3aMoIHEeHbI THAPOGHOOHBIM KOMITAYHOM.

Pabounii tuanazon temneparyp — ot - 40°C no + 70°C. PactsaruBaromiee ycwime
— ot 3,0 1o 5,0 kH. Crpourensnas jmHa OK mapoxk OKKCH — 01, - 03, - 05 He meHee
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2 kM, OK mapok OKKCH - 02, - 04 ne mcHee 4 kM. OCHOBHBIC TCXHHUYCCKHC
XapaKTEepUCTUKHU MPUBE/ICHBI B TabmuIle 8.

Tabauia 8.
Mapka Makcum. | JInamerp bponsn: Hunamerp | Auamerp | Pacuernas
Kadesa KOJIHY. MOAYJs, KOJI-BO POB. | o Opone, | OK, Mmm Macca,
OB MM X IHAM., MM MM KI' / KM
2 1,8 9x0,8 3,4 5,6 56
OKKCH-01 4 2,0 10x0,8 3,6 7,6 76
8 2,2 11x0,8 3,8 7,8 82
12 2,5 12x0,8 4,1 8,1 89
OKKCH-02 16 2,8 12x0,9 4,6 8,6 107
24 3,0 12x1,0 5,0 9,0 133
4 2,0 6x5,6 5,6 9,6 168
OKKCH-05 8 2,2 6x6,0 6,2 10,2 200
12 2,5 6x6,2 6,8 10,8 215
24 3,0 6x6,8 7,5 11,5 230

2 KoMOuHNpOBaHHBIE KA0eJIH JJIA TEXHOJOTHYECKON CBSA3H U

yerpouicts CIIb

B cootBercTBUM ¢ Texnuueckumu TpedoBanusimu MIIC Poccuu BHUMVYII, OAO
«BHHUUKIl» u 3A0 «Camapckas KkaOenpHass  KOMIAHUS»  pa3paboranu
KOHCTPYKTOPCKYI0, TEXHOJOTUYECKYI0 M HOPMATHUBHYIO JOKYMCHTAIIMIO Ha KaOenu
KoMOuHUpoBaHHble ¢ OB M MenHBIMU XUJIaMH C BOJOOJOKHPYIOIIUM MaTE€pHaIOM
(BBM).

Texunueckue ycnoBus Ha kabenum TY 16.K71.316 — 2002 cornacoBaHbl ¢
JenaprameHTOM HH(pOpMAaTH3alMd W CBA3M U JlemapTamMeHTOM CHUTHaJIU3allH,
ueHtpanuzanuu U OxokupoBku MIIC, BHUUVII, 3A0 «Camapckas kaOenbHas
KoMmnaHus» U yTBepxkacHbl OAO « BHUHMKII».

Pazpabotanubie kabenau mpeHa3HAYEHbI JJI Lened TeXHOJOTHUECKON CBA3U U
YCTPOWUCTB CHTHAJW3AIMK, EHTPATU3alud W OJOKUPOBKH HA CETH JKEJIE3HBIX JOPOT
Poccun. Onm ucnons3ytorcs 8 BOCII, iudpoBbIX 1 aHAIOTOBBIX CUCTECMaX TEpe/iadu B
nuanazone yactor o 400 xI'm mo mapaM BbhICOKOYACTOTHBIX ueTBepok (BY), B
DIEKTPUYECKUX ycTaHoBKax ycTpoucTB CIIb nmpu HOMuMHambHOM HanpsokeHun 380 B
nepemeHHoro Toka dyactoro 50 I'uy u 700 B mocTOSHHOTrO TOKa MO BCIIOMOTATEIbHBIM
napam, B TOM YHUCJI€ CKPYYCHHBIM B YCTBEPKH.

KoMOuHupoBaHHble Kabeau MOTYT LIMPOKO MUCHOJb30BATHCS MPU CTPOUTENLCTBE
U PEKOHCTPYKLUMH YcTpoicTB cBsizu U CLIb Ha manonesTensHbiX yyacTkax gopor ¢ BJIC
W CHUTHaJIbHBIMH TPOBOJAMH, TIOJIBCIICHHBIMH Ha BBICOKOBOJBTHBIX JIMHHUAX
aBTOOJIOKUPOBKHU.

Pazpaboransl Momudukanum kadeneil ¢ 3KpaHOM W3 ATIOMOIOIUAITHICHOBON
JICHTHI JUIsl YYACTKOB € TCIUIOBO3HOU TSATOM U € aMIOMHUHUCBON 000J0YKOHN ISl y4aCTKOB
C DJIEKTPOTATOM.

B  kauecTBe nmpuMepa pacCMOTPUM  KOHCTPYKIMIO  KaOenedl  mapku
MKIIBBAIIn(2nll) 2x4x1,05 + 9x2x0,7/0K3 2x4 - 0,36/0,22 (puc. 12.).
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JICHTAaMU WJIM XJIOIMYaTOOYMaKHBIMU HUTSMH Pa3HOTO 1BeTa. JlomyckaeTces mpo1oibpHoe
HAJIO)KEHUE JIEHT WM HUTeH. PacuBeTka CKperigiOIUX JICHT WX HUTEH
BCIIOMOTATEIbHBIX YETBEPOK UEPEAYETCS B CIEAYIOIIEM MOPSAKE: MEpBas 4YEeTBEPKA —
CUHSIsA, BTOpasi — Ocnasi, TPEThS — 3¢JICHAs, YCTBEPTasi — KOPUYHECBAS.

B derBepke JBE OKWIBI, pACHOJIOKCHHBIC TIO JIMAaroHaimd, o0paszyroT
BCIIOMOTATENbHYIO Napy. M30msmus xxun nepBoi napbl KaXI0H YETBEPKH — KPACHOTO U
0enoro nBeToB. BTOpoii — CHHETO U 3€JIeHOTO.

BcnomorarenpHas mapa CKpydeHa W3 JBYX H3OJUPYIOIMIUX KW CO CIUIONIHOMN
MOJIMATUJICHOBOM HM30JALIMEN KpacHOro U 0enoro LBETOB U OOMOTaHa MO CHUpPAIH
nentou n3 BbM. HomuHaneHbe1 tnaMeTp TOKONPOBOIAIINX KW BCIIOMOTaTENIbHBIX AP
n yerBepok — 0,7 MM. HoMUHaIIBHBIN JUaMeTp W30JIMPOBAHHBIX KUJI BCIIOMOTaTEIbHbBIX
nap ¥ 4eTBepoK — 1,6 MM.

Cepneunuk kabenei CKpyUMBaIOT U3 BBIIIEYKA3aHHBIX 3JIEMEHTOB.

[ToBepx CKpy4eHHOro ¥ 0OMOTAHHOIO IO clipajiu JieHTor n3 BBM cepnednnka
ITPOJIOKEHA HEU30JIMPOBAHHAA KOHTPOJIbHAS OJAHOTPOBOJIOYHAS WU
MHOT'OIIPOBOJIOYHAS JKHJIA U3 MEAHOU MATKOM MPOBOJOKA HOMUHAJIBHBIM ceueHueM 0,18
— 0,40 Mm%, TToBepx cepAeUHMKA ¢ KOHTPOIBHON KIJION HAIOKEHA NOSACHAS M30JIALMS B
BUaCc oOMOTKM JeHT u3 BBM, kabGenpHO#l Oymarn M CHUHTCTHYECKOTO MaTepuana.
[Ipumenenne kopaened u aeHT w3 BBM oOecneumBaer BIIaroHEmpOHULIAEMOCTh
cepaeunuka kabems. [loBepx MOSICHOM W30MANMM HANOXKEHBI JKpaH W 3alllUTHHIC
IIOKPOBBI.

B kabGemax wmapoxk MKIIBbOnll wu MKIIBBOnb6ollln — »3kxpan wu3
ATFOMOMOJIMITUIICHOBOM JICHTHI C QJIIOMUHUEBBIM CJIO€EM HOMHHAJIBHOW TOJIIWHOU HE
menee 0,1 mm. Ilog sKkpaHOM IpOJIOKEHA MEJIHAsl JIy’KE€Hasi KOHTAKTHasl MPOBOJIOKA
HOMUHaNbHBIM auameTpom 0,4 — 0,7 mm. TloBepx skpana kalenell pacmojaraercs
3alIUTHAs. 000J0YKA M3 MOIUATHIICHA TOMIIHUHON HE MeHee 1,6 MM.

B kaGemsix wmapoxk MKIIBBAIIIn u MKIIBBAbnllln wmeercss cBapHas
aJTIOMHHUCBAs 000J0UKA TOMIUHON He MeHee 1,1 MM,

[loepx IID 3amuTHONl  oOomouku kabens wmapku  MIIBBOnbollln
MOCJICTIOBATEILHO HAJTO)KECHBI JICHTA U3 KPEMHUPOBAHHON OyMaru u cioi OuTyma.

[ToBepx cios 6utyMa kabdens Mapku MKIIBBOnb6lIln u nmoeepx airoMUHHEBON
obonouku kabeneit mapok MKIIBBAIIIn u MKIIBBABnlln umerorcss 3amiuTHbIC
nokpoBsl o I'OCT 7006-72.

B ka6emsx mapok MKIIBB2ub6ollln n MKIIBBAbnllln Bo3MoxHO HamoxkeHUE
CTaJbHON TOQPUPOBAHHOMN OPOHM BMECTO OpPOHU U3 JIBYX CTaJbHBIX JICHT.

Ha noBepxHocTH 3aliMTHON 000JIOUKH WM LIJTaHTa HAHECEHbI MapKa Kalens, KO
MIPEANPUATHS — U3TOTOBUTENS U TOJ] U3TOTOBIICHUS KaOes.

[Mpumenenne BBM mo3Bojiser oTKazaThbCs OT cojJiepKaHus kabens Toj
M30BITOYHBIM BO3JYIIHBIM JaBJAEHUEM, a TAK:Ke OT UCIOIb30BaHUS MPU U3TOTOBICHUU
ruipoOOHOTO 3aMOTHUTENS, YCIOXKHSIOMIETO padOThl MO MOHTaXY Kalenel, ux
PEMOHTY ¥ BOCCTAaHOBJICHHIO.

[Ipy HapylleHWW LETOCTHOCTH HAPY>XHBIX MOKPOBOB K TIOMAJaHWH BIIATH B
CeplIeuHUK Kabenst JIeHTHl U Kopaenu n3 BBM yBennuuBaiotcs B o0beme B 3 — 4 pa3a u
00pa3yroT mpoOKy, KOTOpasi MPEHATCTBYCT JlajbHCHIIECMY IPOHHKHOBCHHIO BOJBI B
Kabenb.



44

JIst KOHTPOJIS 1IEJIOCTHOCTH HAPYXKHBIX TIOKPOBOB U OTCYTCTBHS BOJBI B
CEp/ICYHUKE B KOHCTPYKIIMIO KaOess BBeJeHA HEHU30JIUPOBaHHAS KWia. [[eOCTHOCTH
HApYXKHBIX ITOKPOBOB, a TAK)KE PACCTOSIHUE 0 MECTA WX MOBPEKICHUS OIEHUBAIOT TI0
BCITUYHMHE CONTPOTHBIICHHS N3OSN MEXKTY KOHTPOIBHOM JKHIION 1 SKPAHOM.

Kabenmu MOTYyT 9KCIUTYyaTUPOBATHCS MPU TEMITEPATyPe OKPYKAIOMICH CPEIBI OT -
50°C go +50°C u oTHOCUTENBHOM BIakHOCTH 10 90 % 1npu TeMneparype a0 40 °C.

[MpumeHenne KOMOWHUPOBAHHBIX Kalesiedl TIMO3BOJWUT CHU3HWTH 3aTpaThl Ha
CTPOUTEILCTBO WJIHM PCKOHCTPYKIMIO 1 KM KaOenpHOM juHuUU HA 16 — 20 % mo
CPaBHEHUIO C  WCMHOJB30BAHUEM  OJIHOTO  BOJIOKOHHO-ONMTHYECKOTO  Kabens,
MarucTpaJbHOTO Kabens C MEIHBIMH SKWJIaMH U JIOMOJHHUTEIBHOTO CHTHAJBHO-
OIOKUPOBOYHOTO Kabes.

3A0 «Camapckas KkaOenpHasd KOMIIAHHMS» Hadajla CEpUHHOE IPOU3BOJCTBO
KOMOMHUPOBAHHBIX Kabeneil.

bonee mnoapobHO 0 KOMOMHHUPOBAaHHBIX KabOelssXx MOXKHO y3HaTh B [4]
JIOTIOTHUTEIHHOU JTUTEPATYPHI.

3aganue.

[lo 3amaHHBIM TpENOJABATEIICM MapKUPOBKAM OINTUYCCKHX Kaleiel ykazaTh
TUTIBI BCEX KOHCTPYKTHUBHBIX DJIEMEHTOB (IIPUBECTH HanOojee MONHYK paciiu(poBKy
npeanoxenHot Bam mapku OK).

N3006pa3uTh momnepedHbld pa3pe3 OJHOro u3 Kabemeidl ¢ o0o3HAYCHHEM BCEX
KOHCTPYKTUBHBIX 3JICMCHTOB KaK BXOJSIIUX B ONTHYCCKUN CEPACYHUK, TaK U
HAJIOKCHHBIX MOBEPX ONTHUYECKOTO CEPACUHMKA C YKa3aHWEM BHUAA KOHCTPYKLHH,
Marepuasa u3 KOTOPOro U3rOTOBIICH 3JIEMEHT.

[Ipy BBIMONHEHUM 3aJAHUA PEKOMCHIYETCS HCIONB30BaTh BCIHO JOCTYTHYIO
nH(opMalMio, BKIIKOYas 1a00paTOPHBIE CTEH]IbI, HACTOAIINE METOUUECKUE YKa3aHUS,
y4eOHYIO0 U COPABOUHYIO JUTEPATYPY, HAYUHO-TEXHUUYECKUE MEePUOJUUECKUE U3IaHMUS,
KaTaJord npoayKuuu 1 MHTepHeT-caiThl GUPM-ITPOM3BOJAUTEIICH ONITHYCCKOTO BOJIOKHA
U BOJOKOHHO-ONTUYECKUX Kalelel, coAepKaHUE COOTBETCTBYIOIIMX TEXHUUYECKUX
YCHOBUH, cTaHgaprel M pekomenpaunuu MCD, MOK, pykoBomsmme ITOKYMEHTHI
Mumncssizu u MIIC Poccuu.

BapuanTsl Mapok BOJIOKOHHO-ONITUUECKUX Kabeel npuBeicHbI B Tabumiie 9.

Tabsnnua 9 - BapranTsl MapoK BOJIOKOHHO-ONTHYECKUX KaOemnen.

Ontuueckue kabenu CII 3A0 « ODOC CpasbeTpoit — 1 »
BonokoHHO — onitryeckast kabebHasi KOMIaHUsL.

| JAKII-07-2-6/12 TY 3587-001-51702873-00
2 CBH-25-0-8/48 TY 3587-002-51702873-00
3 JAI1-10-2-8/36 TY 3587-003-51702873-00
4 | AC-25-2-6/12 TY 3587-004-51702873-00
5 JAT-20-2-6/12 TY 3587-005-51702873-00

Ontnueckue kadenu CIT 3A0 «Mockabenb — Dy mxukypay




6 OM3KI'M-10-01-0,22-32-(7,0) TV 16.K87-001-00
7 OM3KI'1-9,5-01-0,22-12-(7,0) TY 16.K87-001-00
8 OKCTM-10-02-0,22-32-(2,7) TY 16.K87-001-00
Onr

nyeckue kadenu CIT 3A0 «Camapckas onThueckas KadenbHas KOMIaHUsD)

9 OKJI-H-01-6-24-10/125-0,36/0,22-3,5/18-1,0
10 | OKJICt-02-6-32-10/125-0,36/0,22-3,5/18-2,7
11 | OKJIK-01-6-36-10/125-0,36/0,22-3,5/18-7,0
12 | OKJIK-T-01-6-24-10/125-0,36/0,22-3,5/18-20,0
13 | OKI'T-01-6-30-10/125-0,36/0,22-3,5/18-14,7-90/93
OnTuueckne kadean 3A0 «OKC 01»
14 | JAC-048E12-06-7,0/0,6 TV 3587-001-56318613-2002
15 | AIIT-072E12-06-15,1/0,5-X TV 3587-001-56318613-2002
16 | JIITO-024E04-06-2,7/0,5-H TV 3587-001-56318613-2002
17 | OA2-024K12-02-50,/1,0-K:012E/012H TV 3587-001-56318613-2002
18 | ATIM-048E12-04-21,0/1,0 TY 3587-001-56318613-2002
Ontuueckue kademu OO0 «OnTeny
19 | OITH-AIC-06-036E06-7,0 TY 3587-009-48973982-2000
20 | OIIH-AIIC-06-012X06-7,0-M4-X:006E/006M TY 3587-009-48973982-
2000
21 | OIIH-AI10-04-016E04-5,0
22 | OIIH-CIIO-04-016E04-5,0
23 | OIIH-CITIO-05-040E08-2,0
24 | OIIH-CIIO-06-048E08-3,5
25 | OITIH-CITO-07-056E08-5,0
1 OIIH-CI10-08-064E08-5,0
2 OITH-/I1TO-05-040E.08-0,8
3 OITH-/1110-06-048E08-1,3
4 OITH-A110-07-056E.08-2.4
5 OITH-I10-08-064E08-3,0
6 OITH-1A2-04-016E04-25,0
7 OIIH-/1A2-04-016E04-42,0
8 OITH-/1A2-05-040E08-45,0
9 OITH-J1A2-05-040E08-80,0
10 | OIIH-TOC-01-012E12-10,0
11 | OITH-TOH-01-012E12-10,0
12 | OIIH-TOI'-01-012E12-10,0
13 | OIMH-AIIT-04-016E04-15,0
14 | OIIH-AIP-04-016E04-15,0
15 | OITH-AOT-04-016E04-15,0
16 | OIMTH-AIIM-04-016E04-15,0
17 | OIIH-JII1K-04-016E04-15,0
18 | OITH-JIOM-04-016E04-15,0
19 | OITH-1OK-04-016E04-15,0

Onrryeckue kabean 3A0 «Capanckkadeab-OnTukay
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20 | OKb-0,22-6 TV 16.K117-001-2001
21 | OKBHI-0,22-6 TV 16.K117-001-2001
22 | OKbA-0,22-6 TY 16.K117-001-2001
23 | OKI-0,22-72
24 | OKI'-HI'-0,22-48
25 | OKI-0,7-8
1 OKI'-HI'-0,7-16
2 OKK-0,22-36
Ontuyeckne kadeau OAQO «CeBkabeby,
3A0 «CeBkabeab-OnTuK»
3 CEB-JIAC-036E06-06 TV 3587-007-05755714-98
4 CKO-J1IAC-036E06-06 TY 3587-106-23151983-98
5 CEB-JIAC-012E06-06-M4 TV 3587-007-05755714-98
6 CKO-JAC-012E06-06-M4 TV 3587-106-23151983-98
Onruyeckue kadean 3AO «TpaHCBOK»
7 OKMC-A-6(2,4)Cn-24(2) TV 3587-002-45869304-98
8 OKMT-A-4/2(2,4)Cn-8(2)/8(5) TV 3587-002-45869304-98
9 OK3-HC-8(2,4)T-48(2) TY 3587-002-45869304-98
Ontuueckne kadean OO0 «Iaukce-kadeaby»

10 | OKb-AIIC-H-36E6 TV 3587-006-001-45.628-2-99
11 | O9KBb-AIIC-H-36E-06-6 TV 3587-006-001-45.628-2-99
12 | OKB-AIIC-H-24X-06-6M2(X:12E+12M) TVY3587-006-001-45.628-2-99
13 | OKb-bCIII3-H-E TV 3587-006-001-45.628-2-99
14 | OKb-BJI1113-H-E TV 3587-006-001-45.628-2-99
15 | OKb-BAIII3-H-E TV 3587-006-001-45.628-2-99
16 | OKb-BJKII3-H-E TV 3587-006-001-45.628-2-99
17 | OKb-BIIP-H-08E TV 3587-006-001-45.628-2-99
18 | OKb-BIICP-/1-12-08-080E TVY3587-006-001-45.628-2-99
19 | OKB-BIICP-/1-12-08-080X(X:032E+016C+016M+0161")

TV 3587-006-001-45.628-2-99
20 | O9Kb-BMCP2-/1-04-02E TV 3587-006-001-45.628-2-99

Onruyeckue kadean 3A0 HP «DiekTponpoBo»

21 | OKC-M8II1-10-0,22-32

OKHC-MS8II-10-0,22-32
22 | OKHC-MS8T-10-0,22-32
23 | OKCA-T6,0-10-0,22-8
24 | OKHCA-T6,0-10-0,22-8
25 | OKBC-T6,0-10-0,22-8

OKHC-MS§(3,0)I1-50-1,0-32/4 TV 16.K12-16-97

OKb-MSI1-8-0,22-32

OKHB-M38I1-8-0,22-32

OKB-T6,0-10-0,22-8

OKB-M8T-8/10-0,21/0,36-8/8/2 TY 16.K12-16-97

N | |W(

OKb-M8T-10-0,22-32
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OK/A-M611-10-0,4-24

OK/II-M611-10-0,4-24

OK/T-M611-62,5-0,7-12 TV 16.K12-16-97

10

OK/T-M6I1-10-0,4-24

11

OKA-T6,0-10-0,4-8

12

OKA-M6I1-10-0,4-24(10xH)

13

OK-M2(2,9/0,9)-50-0,6-2 TV 16.K12-16-97

14

OK-M(0,9)-50-0,6-1

15

OK-M6I1-10-0,22-24

16

OKH-M6I1-10-0,22-24

17

OKO-M8T-50-0,6-32

18

OKHO-MZ8T-50-0,6-32

19

OKB-M6(2,9/0,9)[1-62,5-0,6-6

20

OKHA-T6,0-50-0,6-8

21

OKBO-M12(0,9)T-10-0,22-12

Onruyeckue kadean 3A0 «Hysza-kabeab»

22

OKKCH-01-8E TV 3587-005-42908892-2001

23

OKKCH-02-16E TV 3587-005-42908892-2001

24

OKKCH-03H-4I TV 3587-005-42908892-2001
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