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1.Ilenu u 38724y MPOEKTUPOBAHUS

Hogeiimue TexHOMOTMHM TpeBpamaloT WHHOPMAIMIO B  PEATBHYIO
SKOHOMHUYECKYIO CUILY. CrpemuTensHO pa3BUBaETCs UHPpPACTPYKTypa
KOMMYHUKAIIM, TO KOTOpPhIM TMEpefaroTcs JaHHble. B cBsi3u ¢ 3tuM ocoboe
BHUMaHHE  YyAENAETCS  MPOEKTUPOBAHMIO, CTPOMUTENIBCTBY M TEXHHYECKOHU
JKCIUIyaTally HAIIPABJIIOIINX CUCTEM CBA3U.

Kypcosoii npoext no MZIK 01.01 «TexHonoruss MoHTaka U OOCITYyKUBaHUSA
HAOpaBIAIOIMIMX CHCTEM» CTaBUT CIEAYIOUIME LEJIH: Pa3BUTHE WHKEHEPHOIO
MBIIUICHUSI TPU PEMIEHUM  IOCTABJIEHHBIX 3a/1a4, 3aKPEIUIEHUE W PACIIUPEHHE
TEOPETHUUECKUX 3HAHUI MO CHENUATbHOCTH M TPUMEHEHHE HX TpH BBIOOpE
BAPUAHTOB IMPOEKTHUPOBAHUS HAIIPABISIOIIUX CUCTEM CBS3H; PA3BUTHE TBOPYECKOIO
MBIIUIEHUSI CTYACHTOB, IMOWCKOB pAa3JIMYHBIX IyTEH peaau3alyu IOCTABICHHBIX
Heyel, pacumpseT paMKd — CaMOCTOSTENbHOM paboThl; MPUMEHEHHUE pa3INYHbIX
METOJUK PacueTOB MapaMeTPOB M XAPAKTEPUCTUK MPHU BHIOOPE pa3IUYHBIX BHUJIOB
HANPABIIAIOIMIMX CUCTEM CBA3M, KaOEJIbHOW MNPOAYKUWU; NPUOOPETEHHNE HABBIKOB
paboTBl €  TEXHHYECKOM HOPMATUBHOM  JOKyMEHTaluel, pa3IuYHBIMA
KOMITbIOTEPHBIMU MTpOrpaMMamMu, TaHHbIMU HTEepHET-pecypcamu.

Llenbio KypcOBOTO MPOEKTA SIBIISETCS MPOEKT MPOKIIAIKHA ONTHUYECKOTO Kabess

Ha 33JJaHHOM YYacTKe, JUIsl 00eCleYeHUe CPEICTBAMU CBSI3U HACEJIEHHBIX IIYHKTOB,
KUIBIX, aJIMUHUCTPATUBHBIX, 0011e00pa3oBaTeNbHbIX, KYJIETYPHBIX,
IPOMBILIUIEHHBIX U OOBEKTOB Pa3JIMYHOTO HAa3HAYEHMs,  PACIOJIOKEHHBIX BIOJb
Ka0enpHOM Tpacchl. B mpoekre HEOoOXOIUMO PEIIUTh 3ajlay 1Mo BBIOOpPY criocoba
OPOKJIAAKH, THMA, MapKu KaOens, MOHTa)XHOTO OOOpYIOBaHUS, BBIOJTHEHUS
U3MEPUTEIBHBIX padOT Ha OCHOBE COBPEMEHHBIX TEXHOJIOTUH, C COOJIOIEHUEM
IIpaBUJI OXPaHbl TPyJa MPU CTPOUTEIHCTBE U BHIITOJIHEHUH MOHTAXHBIX PadoT.
OOBeKkTOM KypcOBOM pabOThl SBISIETCS MPOEKT BOJIOKOHHO-ONTHYECKOM JINHUU
CBSI3M M €€ KOMIIOHEHTOB, a MPEIMETOM - CTPOUTEIHCTBO U MOHTaXX OOLIEH TPacChl
BOJIIT u y4acTKOB JMHUM CBSA3M B OIM3JIEKaIIUME MYHKTbl, B KOTOpHIE

IMpCAIIoaaracTCsA IpoKjIaakKa KaOesIeH CBS3H.
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2. TemaTuka IpOEKTUPOBAHHUS M UCXOIHBIC JTAHHbBIC

B kxypcoBoM mpoekTe He0OXOAUMO BBIOpaTh BapUaHT MPOKIAIKUA TPACCHI
KaOeJNbHOU JIMHUU CBSI3U, DJIEMEHTHI TPAKTOB, KAOENbHYIO MPOAYKIIMIO, OKOHEUYHOE
000OpylOBaHUE  HAMpPABJISIOIIUX CUCTEM CBSA3HM, CIOCOOBI Mpoknaaku. s 3Toro
HEO0OXOIMMO M3YUYUTh PHIHOK KaOEIhbHOU MPOIYKIINU, TEXHUUECKUE XapaKTEPUCTUKH,
yCIOBUS  MPOKJIAAKW, Teorpaduueckoe TMOJOKEHHE, JaHHble Ja”amadra,
KJINMATHYECKHE YCIIOBUS, HAIMYHS JKEJIE3HBIX JOPOT, aBTOCTPA] TPACCHI, TOPOACKOTO
ANEKTPUPHUITMIPOBAHHOTO TPAHCTIOPTA

HNcxogHpIMy TaHHBIMH  SIBJISIFOTCS: IUIAH MECTHOCTM HACEJICHHBIX ITYHKTOB,
OOBEKTBI CBSI3U, JIEMEHTHl TPAKTOB, CYLIECTBYIOIIME KaOEJbHbIE JIMHUU, OOBEKTHI
UHQPACTPYKTYpPBhI, a TaKKe OIpeAeSIeHHOE MpernojaBaTesieM sl CTyAeHTa 3aJjaHue

Ha MPOCKTUPOBAHUE HAIPABISIONIUX CETEN CBA3U U PACUETHI.

3 TpeboBanust k 0POPMIIECHUIO TOSICHUTEIBHOMN 3aMUCKU

[TosicHuTeNbHAS 3aIIMCKa BBIMOJIHICTCS B ITOTHOM cooTBeTcTBUH ECK/].

TekcT moimKeH ObITh YETKUM, KPAaTKUM, JOCTATOYHO MOJAPOOHBIM, TEXHHUUYECKU
IPaMOTHBIM. B TTOSICHUTENIbHON 3alMCKe JTOKHBI OBITh NMPUBEICHBI PUCYHKH, CXEMBI,
TaONMIBI, 3CKU3bI, Tpaduku, WUIIOCTPUPYIOLIME CYTh BBIOPAHHOTO BapUaHTa
npoekTupoBanusi. @opMyIibl TOJKHBI OBITH IPOHYMEPOBaHbl. Hymepalus pucyHKOB,
Tabnui, rpadukoB, QopMya B TOSICHUTEIBHOW 3alMCKe CKBO3Has, T.€.  HE
NpUBsA3aHHAsE K HyMepaluu pasleioB M monapasnenioB. Paznensl w1 momapasnuesnbl
MOSICHUTEILHOM 3alMMCKU JIOJDKHBI COYETAaThCs C 3aJlaHUEeM Ha TMPOEKTUPOBAHUE.
OObeM TOSICHUTENHOW 3aluCKH JODKEH CcOCTaBiaATh He MeHee 30-40 crtpanwuil,

BBHITIOJIHEHHBIX Ha Oymare popmara A4.



4. TpeboBanus k rpadUyeCKOil YacTU KypCOBOTO IIPOEKTa

I'paduueckas yacTh KypCOBOTO MPOEKTa BBITIOIHSETCA B 00bEMe 1 mmcra
dopmara Al u 1-2-x nuctoB popmara A3, KOTOpBIE IOJDKHBI CONEPIKATH: CXEMBbI
Tpacchl KaOEJIbHOW JTUHUU CBSI3U, CXEMBI PACTIONOXKEHUSI 0OBEKTOB, JIEMEHTOB CBSI3U
U JIONOJHUTENbHBIE  HEOOXOIMMBIE CBEIEHUA O MPOEKTUPYEMOM OOBEKTE U
TEXHOJIOTUU MOHTaXka CpelCcTB cBsi3u. DdopMa U colepkaHUE YIJIOBOTO IITamIia Ha

yepTekax MpUBeIeHa B MPUIOKEHUU 2.
5. 3ammTa KypcoBOTo IMpOEKTa

KypcoBoil mpoeKT mNpeAcCTaBIsAOTC CTYAEHTOM PYKOBOAWTENIO B CPOKH,
YCTaHOBJICHHbIE T'pa(QUKOM MPOEKTUPOBAHUS Il KypcoBoro mnpoekrta. Ilocine
OPOBEPKH, a MpU HEOOXOAMMOCTH M TMOCje TO0pabdOTKU, MPOEKT INPEACTaBIAETCS
K 3amuTe. 3ammMTra  KypcoBOIro  NIPOEKTa  MPOUCXOAMT B TMPUCYTCTBUU
PYKOBOIUTENS TMPOEKTa JIMOO KOMUCCHUH, COCTOSILEH U3 MpernoaaBaresiel, BeqyInux
naHHbIM Kypc. Ilpum 3amure CTyaeHT MAODKEH cleiarh KparKuil JoKiajx 1o

pe3yiabTraraM INpPpOCKTUPOBAHHA W OTBETHUTH Ha IIPCAJIOKCHHBIC EMY BOIIPOCHI.

6. PexoMeHamu o BBINOJIHEHUIO KypCOBOTO IIPOEKTa
6.1 OcHOBHBIE pa3aeibl NOSICHUTENBHON 3aIIUCKU:
Beenenue
1. Pac4eTHO-KOHCTPYKTOPCKHIA
2. OpraHm3aimoOHHO-TEXHOJIOTUYECKUI
3. Oxpana Tpyna
4. 3akiroueHue
4
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Conepxanue pas3liesioB U UX 00bEM 3aBUCSIT OT 3aJlaHUs, BBHIOOpA BapuaHTa

ITPOCKTUPOBAHUSA 00BbEKTa CBA3U CTYACHTOM.

BBenenue

Paznen «BBeneHue» KypcoOBOro IpPOEKTa SBISIETCS ~ COCTABHOW YaCThIO
npoekTa. «BBeneHne» — 3To HeOOoJIbIIOoN M0 00bEMY pa3jies, B KOTOPOM SICHO U YETKO
U3JIaraloTCsi OCHOBHBIE ACTIEKThI MPOEKTHOU paOOThI.

Heobxonumo yaenuth BHUIMaHUE 3HAYUMOCTH HEOOXOAMMOCTH U aKTyalbHOCTH
CBSI3M B  KUBHEICATEIBHOCTH YEJIOBEKAa, MPOU3BOJICTBEHHO-TEXHOJOTMYECKUX
nporeccax, yaeOHOM M HaydHOU JesATeIbHOCTH o01ecTBa. OOBSICHUTH aKTYadbHOCTh
TEMbl TPOEKTHOM paboThl, OCHOBHBIC HAIMPABJICHUS PA3BUTHUS HAIMPABISIONIUX
CPEICTB CBSI3U, BUJIOB CBSA3U, OCOOEHHOCTEHN MPUMEHSIEMBIX CIIOCOO0B OpraHU3aIuu

TPAKTOB CBSI3H.

6.2 PacueTHO-KOHCTPYKTOPCKUN Pa3lel COAEPKUT TPHU MOApa3Ieia:

1 Kpatkoe onucanue oObeKTa CBSI3U

2 Bbe160op Tpacchl MPOKIAIKHA Kadest

3 OCHOBHBIE TPOEKTHHIE PEIICHUS

B nepBoMm mnogpaszmene HEOOXOOUMO KpaTKO OMUCATh 3aJaHHbIA  JJIs
MPOEKTUPOBAHUSI CTYICHTY 00beKT. Onurcanue AOMAKHO BKIIIOUATh: Ha3BaHUE OOBEKTA,
€ro MECTO PAaCIOJIOKEHUS, MOJOKEHHE B CTPYKTYPHOU CXEME TEIEKOMMYHHUKAIIHM,
MPUBS3KY K CYIIECTBYIOIINM 00BEKTaM CBSI3U.

Bropoii monpasnen mpeamnojiara€T OMUCAHHE KOHKPETHBIX MPOEKTUPYEMbIX
HANPABIAIONIMX CHUCTEM, KOMIIOHEHTOB, HEOOXOIUMBIE HX TAKTHKO-TEXHUYECKUE
XapaKTEPUCTUKH, CPABHUTEIbHBIA aHAJIN3 TPOCKTHBIX PEIICHUM.

B Tpethem moapasnene HeoOX0AMMO OTPa3uTh OCHOBHBIC MMPOCKTHBIC PEIICHUS
M0 BBIOpAaHHOMY BapuUaHTy, Mapku KaOess, MOHTaXHOro O00OpYyIOBaHUS,
WHCTPYMEHTOB, BBIMOJTHUTH pPAacyeThl OCHOBHBIX MapamMeTpoB kabems. /Jlms storo

cienyer mnpopaboTarh y4uyeOHYI0, TEXHHUYECKYIO JIMUTEpaTypy, JaHHbIE HHTEPHETA,
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HCIIOJIb3YCMBIC B IIPOLCCCC IIPOCKTHUPOBAHUA HAIIPABIIAIOMIMX CHCTCM CBA3H.

BrInmoaHuTh HEOOXOIMMBIE PACUETHI.

6.3 Opranu3aioHHO — TEXHOJOTUYECKUH pa3/ieN COAEPKUT MH(OpMAITHIO:

— METOJbI MPOKIIAJIKU KaOemnew;

— TCXHOJIOTHUH IMPOKIIAAKH BI>I6paHHOFO THIIA Ka6e.]]51;

—  O0COOCHHOCTM MOHTaxka KaOemnel, KaOeIbHOW MPOAYKIIMUA, OKOHEUHBIX
YCTPOMCTB;
—  BHUJIBI K METOJIbI U3MEPEHUN KaOCIbHBIX INHUN CBS3H.

CTpouTENbCTBO BOJIOKOHHO-ONTHYECKUX JIMHUWA TEpeladyd TakkKe Kak Hu
AIEKTPUYECKUX KaOeNbHbBIX JIMHUUI CBSI3H, OCYUIECTBISCTCS
CTPOUTETbHO-MOHTXKHBIMU  yrpaBieHusiMu (CMY), a Takxke MNepeaBUKHBIMU
MexaHu3upoBaHHbiMU KoJloHHaMu (IIMK), B cucreme KOTOpPBIX OpraHu3yrTCs
JUHENHBIE WK Npopabckue ydacTku. CHUaamMu 3TUX YYaCTKOB BBITIOJTHSIIOTCS TaKHe
BUJIBI Pa0OT MO CTPOUTENBCTBY, KaK pa3OUBKa TPACChl JIUHUM U OMPEACICHUE MECT
YCTAaHOBKH HEOOCITY)KMBAaeMbIX pereHepannoHHbix myHkToB (HPII) Ha mecTtHOCTH B
COOTBETCTBHH C MPOEKTOM Ha CTPOUTEIHCTBO, JOCTaBKa Kabels, 000pyIoBaHUS Ha
KaOeIbHYI0 Tpaccy, NpOKJaJKa M MOHTaX Kalelas M OKOHEYHBIX YCTPOWCTB,
IIPOBEJICHUE TTPUEMOCIaTOUYHBIX UCTIBITAHUM.

CymiecTtByeT O0JIBIIOI BHIOOp MAIIUH JIsl MEXaHU3UPOBAHHOM MPOKIIAIKU, KaK
OTEUECTBEHHBIX, TaK U 3apyOeKHBIX MPOU3ZBOIUTENCH, ISl JTIOOBIX THUIl TpacCc U
KIIMMaTU4YeCKux ycioBui. [Ipu cTpouTenbcTBE M MOHTaXE ONTHYECKUX Kaleie
CJeIyeT CTPOro COOJIIOIaTh JOMYyCTUMbIE HOPMBI MEPETHOO0B, PACTSHKEHUH, CKATUH,
JUISL COXPAHEHHUS UEIIOCTHOCTU IMPOBOJHUKA OT IMTOBPEKICHUN.

B komrmuiekc MOArOTOBUTENBHBIX PAOOT MpPU HEMOCPEACTBEHHOW IMPOKIAIKe

Ka0eJisi Ha OCHOBaH Ha MOJAPOOHOM M3YyYEHUHU MPOEKTHO-CMETHOM JTOKYMEHTALUU.



B sto0i1 yactu KYPCOBOI'O ITPOCKTA OIMHUCBIBAIOTCA CTPOUTCIIBHBIC 1 MOHTAKHBIC

omnepanuu 1o MPOoKIIaaKe U MOHTaxXy 3neMeHToB BOJIIL.

6.4 Paznen «Oxpana Tpyaa» COIEPKUT MaTepua 1o OpraHu3aluu
paboyero Mecta MOHTa)KHUKOB, 0 TEXHUKE Oe30IMaCHOCTH, NOKapHOM

0e30macHOCTH IIPpX BBIIIOJIHCHHUH CTPOUTCIIbHO-MOHTAXKHBIX pa60T.

6.5 Paznen «3akitoueHue».

3akiroYeHrne K KypcoBOMY MPOEKTY SIBISIETCS OAHUM U3 KIFOUYEBBIX MOMEHTOB
BCEU mponenaHHOW paboThl B mpolecce e€ co3nanus. B 3akiroueHuun KypcoBOM
paboTbhl  IPOMUCHIBAIOTCS  PE3YJbTAThl  MPOACIAHHBIX  JEWCTBUH, UTOTOBBIE
YMO3aKIIFOYCHMU . B ném COACPIKATCA apTrYMCHTUPOBAHHBIC BBIBOABI 11O TECMC 3aJIaHUA.
Hauunaercst oHo ¢ 000CHOBaHUS aKTyallbHOCTH, MPOAOIKACTCS ApryMEHTUPOBAHUEM
L€, TOCTUKEHHE KOTOPOW CTAJIO PE3YJBTATOM IMPOEKTa, U 3aKaHYMBAETCS IEPEUHEM
pelEHHBIX 3a71a4, 0003HAaYEHHBIX BO BBEJACHUHU, KOTOPBIC YIAJIOCh BHITIOJHUTD.

3aKkiroYeHre TeCHO TEPEIVIETEHO C OCHOBHOM YacThbl0O M BBEACHUEM, HE
pazzmensercs OT HHUX IO CTWIIO U conaepxaHuto. Ilepexonm k HeMy siBIsieTcs
TapMOHUYHBIM TPOAOKEHUEM pabOThl, OTpaKaAIMIMM €€ pe3ysbTaT B KpaTKoil
dbopMe, moMearonuics Ha JIBa WK TPU JUCTA TEKCTA. B KOHIIE 3aKITI0YeHUS HYKHO
MPEIOKUTh CIIOCOOBI MOJEPHM3AlIMM U YCOBEPIICHCTBOBAHUS TEMbI 3aJaHUsl U

peuicHuA HpO6J’I€M, CBA3aHHBIX C UX PCIHICHUCM B CBCTC HOBLIX TEXHOJIOTH.

7.KpaTkue TeXHUYECKHE JJAHHbIC /ISl BHITTOJIHEHUSI KYPCOBOTO ITPOEKTA
7.1.Bp100p TPOEKTUPYEMOU TPACCHI IMHUU CBSI3U U BHITIOJTHEHUE
rpaduuecKkoi 4acTH KypCOBOTO MPOEKTA.
[Ipoekt cpencTB TEIEKOMMYHUKAIIMI U HAMPaBISIONIUX CUCTEM CBS3U SIBISETCS
KOMIUIEKCHBIM TEXHHKO-3KOHOMHUYECKUM JIOKYMEHTOM, B KOTOPOM TEXHHYECKas U

O9KOHOMHYCCKasA CTOpOHA CTPOUTCIILCTBA HEPA3PLIBHO CBA3AHDI.

JluneltHbIe COOPYKEHUS CBSI3U - HAaMbOIee 1oporasi ¥ TPOMO3/IKasi 4aCTh CUCTEM

CBA3H. HOG)TOMy IIpu MPOCKTUPOBAHUU JUHUHA CBSI3U 0C000€ BHUMAaHHE JOJIZKHO
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OBITh OOpalIeHO HAa YMEHBIIEHUE YACIBHOTO BECa PACXOJIOB MO CTPOUTEIBLCTBY U
AKCIUTyaTalluy JIMHUHU, BPEMEHHU BBITIOJIHEHUS paboT. [IpoekThl pa3pabaThIBalOTCS AJIs
BCETO  KOMIUIEKCA  JIMHEMHBIX, CTAHIUOHHBIX, TPAXIAHCKUX COOPYKECHUU,
npelHa3HauYeHHBIX sl oOecriedeHus: cBa3u. OOOCHOBAaHUEM JIJIsl BBIMOJIHEHHUS padoT
10 MTPOEKTUPOBAHUIO SIBJISCTCS 3aJaHUE HA TPOCKTUPOBAHMUE.
Ha ocHOBaHMM TEXHMUYECKOTO MPOEKTa pa3padaThIBAIOTCSI paboyue YepTeKH,
10 KOTOPBIM OCYIIECTBIISIETCS] CTPOUTEIBCTBO, U BELyTCS MOHTaXXHbIE PAOOTHI.
Paboune yepTexu coCTaBISIOTCA Ha:
— Tpaccy NPOKIIAJKU U 3alIUTy MEXKTyTOPOIHBIX Kabene;
— Tpaccy NpOKJIaJKu Kadeneil Ha rOpoJICKUX ydacTKax;
— TPOKIAJKy Kabenel yepe3 peKu U Ipyrue mperpaibl;
— ycTpoiicTBO BBOOB Kabeneit B OVII u HVYII.
Yeprexxku Tpacchl MPOKIaJAKA KaOETbHOW JTUHUU BBITIONHSIOTCS C YKa3aHUEM
mapku kabensi, pasmemenus OVYII u HVII, mepeceyeHuii Tpacchl C pekamu,

JIOpOramu, TUHUSIMU CBsi3U 1 JIOII.

B pabounx ueprekax mo yCTPOMCTBY BBOJOB OTOOpA)KaeTCs IJIAH MPOKIIAIKH
kabenert Ha tepputopun OVYII, yeprexu ycrpoiictBa BBo0B B OVII ¢ pazpesamu,
MOKa3bIBAIOIIUMH pa3MelieHrne kadenel B KaHalaxX KaHaJIU3allMH, CXeMbl paclaku
kabenel Ha Ookcax, IulaHbl BBoaa kabOeneid B nmomemenusx HVYII, oObekTHI CBS3M,

IIJIaHbI Pa3MCIICHNA KOHTYPOB 3a3CMJICHUS.

Br16op Tpacchl TUHUN CBSA3U OMPENESeTCs, MPEkKIE BCETO, PACTIOIOKEHUEM

ITYHKTOB, MCKIY KOTOPBIMH JOJI’KHA OBITH OOecIieueHa CBS3b.

[Tpu BBIOOpE Tpaccel HEOOXOTUMO 0OECTICUHTD:
— HaWKpaT4daiiliee NpOTsHKEHUE TPACCHI;
— HavWMEHBIIIee YUCIIO MPEMATCTBUH, YCIOKHSIIOMNX U YIOPOKAIOIIIX
CTOMMOCTb CTPOUTEIIHCTBA;
— MaKCHMaJbHOE IPUMEHEHNE MEXaHU3allUU IPU CTPOUTEIILCTBE;
— CO37aHHMe HauOOIBIINX YI0OCTB MpPHU HKCIUTYaTallMOHHOM OOCITYKHBAHHU;

— HaAaWMMCHBIIHC 3aTPAaThI 110 OCYIICCTBJICHUIO 3alIIUThI JUHUHA ¥ 0OBEKTOB CBS3H
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OT BJIUSHUM BHEIIHUX 3JIEKTPOMATHUTHBIX BIVSHUM.
Pa3memienne ycunutenbHblx MyHKTOB (YII)

[TpomexxyTouHble 00CTYKUBaeMble U HEOOCTYKUBAEMbIE YCHIUTEIbHbBIE
INYHKTBl Pa3MeNIaloTcsa MCXONd M3 JOMYCTUMBIX IJIUH YCHIMTEIbHBIX YYacTKOB MpU
IIPUHSTON CUCTEME MEPEIAYU TPOCKTUPYEMOM JIMHHH.

OVII 00bIyHO pa3MeliaroTcss B TOposiax, MPUroposiax, rjae NUTaHue anmnaparypsl
o0ecrneynBaeTcs OT MECTHBIX UCTOYHUKOB 3J€KTPOIHEPTUH.

Tun xaGenst M anmapaTypa mnepeaayu OIpPENesitoTCS B 3aBUCUMOCTU OT
OKUJAEMON TEPCIEKTUBHON NOTPEOHOCTH B KaHajaxX CBA3M Ha NPOEKTHpPYEMbIe
JAUHUM CBsA3M. [IpH mpOEeKTHpOBaHNUN MCHOIB3YIOTCS CUMMETPUYHbBIE, KOAKCHAJIbHBIE,
ontuyeckue kabenmu. Bo Bcex ciaywasx Tun kabenas M anmaparypa nepenadu
BBIOMpAIOTCSL  TaK, YTOOBI MpHU COOJIONEHMM KAueCTBEHHBIX IOKa3aresei
IPOEKTUPYEMBIE TEJIEKOMMYHHUKALIU Obun HanOoJiee SKOHOMHYHBIMH Kak IIO

KalTUTAJIbHBIM 3aTparaM, TaK U 110 SKCILTYyaTallMOHHBIM pacXOodaM.

N—————————_— .,

Bapuant |

(Haspainic)

PucyHnok 1- CutyaunoHHas cxema tpacc
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7.2. Bp16op THNa 1 Mapku Kabemnen.

PaccmarpuBas Tennenunu passutuss HCO B mupe m B Poccum, ciemyer
oOpaTUTh BHHMMAaHHE Ha IMPOAOJHKAIOIIEECS COBEPIICHCTBOBAHUE KOHCTPYKIIMMA
TPAOULMOHHBIX  BHUJOB  JJEKTPUYECKMX W paguOyYacTOTHBIX, a  TaKXke
BOJIOKOHHO-ONITHYECKUX KaOemei.

OCHOBHOE HamNpaBJIEHHE - COBEPIICHCTBOBAHME KOHCTPYKUUH C LEJBIO
NOBBIIIEHHS] KaueCTBAa U HAJECKHOCTH, IOJHBIA MEPEXOA Ha ONTHYECKHUE KaOenw.
Kabemu cBsA3m KJIACCU(DPUIMPYIOTCA 1O HA3HAYEHHI0 Ha MAarucTpajibHbIE,
BHYTPU30HOBBIE, CEJIbLCKME MU TOPOICKUE;, MO KOHCTPYKLUHMHM - Ha KOAKCHaJbHBIE,
CUMMETPUYHBIE (BBICOKOYACTOTHBIE U HU3KOYACTOTHBIE) U BOJOKOHHO-ONTHUYECKHUE;
[0 YCJIOBHSIM IPOKJIAJKH M 3KCIUTyaTallMd - Ha MOJ3EMHbIE, ITOJIBOJHbBIE (PEYHBIE U

MOPCKHE) U MOABECHBIE.

Onrryeckue Kkadelau CBA3U.

Onrtuueckuil kabenb COCTOUT M3 CKPYUEHHBIX IO OMNPENIEIEHHOW CHCTEME
ONTHYECKUX BOJIOKOH M3 KBAPIIEBOTO CTEKJa (CBETOBOJOB), 3aKJIIOYEHHBIX B OOIIYIO
3alUTHYI0  000mouky. Ilpm HeoOxoguMocTu  Kabellb  COAEPKHUT  CHUJIOBBIC
(YmpoYHSIIoIIre) ¥ IeMITI(PUPYIONINE HIIEMEHTHI.

CoBpemennbie ontuueckue BosiokHa (OB), Bemmonsstomue B OK ponbs cpeasbl
nepeaayy, UMEIOT Majloe 3aTyXaHue, OOJBIIYI0 IPOIYCKHYIO CIIOCOOHOCTD U T. 1.

OnTuyeckre BOJIOKHA OOECIEUYMBAIOT IepeAady ONTUYECKOTO H3IIyYeHHUsS Ha
pa3HBIX JJIMHAX BOJH, UMEIOT Pa3IMYHbIC XaPAKTEPUCTUKU U BBIMOJHSIIOT pPa3HbIC
3agauyn.  Bce  onTuyeckue = BOJOKHA ~ JENSATCA  HAa  JIBE  OCHOBHBIC
rpynnsl: MHOTOMOJI0Bbie MMF u onHoMonoBbie SMF.

MHOroMo/10BbI€ BOJIOKHA MOAPA3ACISIIOTCS HA CTYTIEHYATHIE U TPaIUCHTHBIE.

OnHOMOOBOE BOJIOKHO MMEET 3HAYUTEIBHO MEHBIIMN AUAMETP CEPILIEBUHBI 1O
CpPaBHEHHUIO C MHOTOMOJIOBBIM U, KaK CJIEICTBUE, H3-3a OTCYTCTBUS MEKMOIOBOM

nucriepcun, 00Jiee BRICOKYHO MTPOMYCKHYIO CLIOCOOHOCT.
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e 23WMTHOS NOKPETHE

THnbl ONTHYECKOr e BOAIGKHE
a) MHoromMoOoEDE, CTYNMEHIATEH MNoKasaTens NPenoMneHia

I I —.

=

Mo0a BLCLIErD NOpALKS

MOAA HHLLETD NORAOKa =

b} OOHOMOSOBOS, CTYNSHYATEIA NOKAZATENL NPeNoMneaMa

EOQMHCTEAHHAA MOSA - - » -_" }

- L

¢} MHOMOMOOORCS, MPAOHEH THRIA NMOKA23TENE NPenoMASHHR

& 3 Y
QOONOYKR G HHZKAM MOAa BLICLISMD NOpAOKa -l — >
nokazaTanan —

ofonoukl  MPENOMHEHKA Mioga HWaWero nopanka # & i

3anonHeHue

CE:DED,D,Hhu'-ﬁ Bybep
oBonouka
@ L

ONToBEONOKHD

UeHTpansHuli
CHNDEDH
SNEMEHT

MHorocaoinan
Ha py#Ha A
aBonouka

PucyHnox 2- DneMeHThI ¥ TUIIBI OITHYECKUX Kabemen.

[Tpu BBIOOpE, NpPUEMKE TOTO MM WHOTO ONTHYECKOTO KaOems CBSI3U

TpeOyeTcsi onpeaenuTh o01acTh €ro mpuMeHeHus. s 3TOro Ciy>)kKUT MapKUpPOBKa,

npeacTapistonas codoit abOpeBHaTypHYyO 3amuch OCHOBHBIX mMapametrpoB OK, k

YUCITy KOTOPBIX OTHOCATCS:

- Ha3HAYCHHUE U 00J1aCTh IMPUMCHCHUA,

- KOHCTPYKIHA CCPACHHHUKA,

- MaTepua MPOMEKYTOYHOM U HAPYKHOM 000JI0UEK;

- Hanmuyue OpoHH;

- YHUCJIO OIITHYCCKHUX MOI[y.J'I@ﬁ H OIITUYCCKUX BOJIOKOH B ITYUKC,

- THIT OIITHYCCKOI'O BOJIOKHA,

- IUaMETPBI MOJOBOTO MOJIs, CEPAIIEBUHBI U OTpakaroleld 000JI0UKY;

- paboyasi JJIMHA BOJIHBI U KOY(DPUITMEHT 3aTyXaHuUs HA HEH;
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- TIOJIOCca MPOMYCKaHUs Ha paOoueit JJIMHE BOTHBL;
- MaTepuall v IUIOA/lb CEYCHUS CUJIOBBIX 3JIEMEHTOB;
- paCTATUBAIOILIEE YCUIUE U JP.

K mnpumepy xkommnanueit «Mockabenb-OymKuKypay TPUHATH CIEAYIONINe
0003HAa4YCHUS Ha3HAUYCHHUS Kabess, YCIOBHH MpPO KIAAKA U KOHCTPYKTHBHBIX
O0COOEHHOCTEH:

OM3KI'M: O - Onruueckuii kabenb, M - Marucrpanbsubiii, 3 - 30H0BBIH, K -
Kanamuszauus, I' - ['pynt, M - MHOTrOMOAYIBHON KOHCTPYKLIHH.

OM3KII: O - Ontuueckuit kabenb, M - Maructpanbhbiid, 3 - 30HOBBIH, K -
Kananuzaums, I' - I'pynt, Il - OgHomMOnynbHONM KOHCTPYKIIUM C IEHTpaIbHOU
TPYOKOIA.

OKCTMH: OK - Ontuueckuii kabenb, CT - CranpHas rodpupoBaHHas OpoHS,
M - MuoromonynbHOM KoHCTpyKinH, H - Heroprouast o6onouka

OKCTII;: OK - Ontuueckuii kabenn, CT - CranpHas rodpupoBanHas 6pons, 1]
- OTHOMOJYTbHOM KOHCTPYKIIMH C IIEHTPAILHOMN TPYyOKOH.

OKKTM: OK - Ontuueckuii kabenp, K - Kananuzamus, T - TpyOsr
IJIaCTMAacCoOBbIE, M - MHOroMOIy IbHOM KOHCTPYKIIUH.

OKKTL: OK - Onruueckuii kabenp, K - Kanmammzamms, T - TpyOsr
miactMaccoBbie, L] - OnHomoaynbHOM KOHCTPYKIMH C IIEHTpaIbHOU TPYOKOA.

OKCHM: OK - Onruueckuit kabenb, C - Camonecymmid, H -
Hemerammuueckuii, M - MHOTOMOIyJIbHOM KOHCTPYKIIHH.

B Tabmume 1 npencramieHa CTPYKTypa MapKUpOBKM  Kabemnei
«Mockabenp-Oymxukypa U B Tabmuie 2 — CTPYKTypa MapKUpPOBKH KaOemei

komnaauu «COOK»y»

14



Tabnuma 1- Ctpykrypa MapkupoBku kaodenei «Mockabenb-Dymkukypa

OM3KI'M 10 01 0,22 16 (7,0)
Honycrumoe
PACTATHBAIOUICT YCH-
aue, kKH
KonuuectBo OoNTHUSCKUX BO-

noxoH {OB)

Koadduunent 3aTyxanns:
0,22 nb/iM Ha e BonHsl 1550 1M,
0,35 ab/xmM Ha muine Boaubl 1310 HM;
0,70 ab/xm ga anuve Bonnsl 1310 Hm

Honmep pazpaborin: ang xabeseii ¢ HHIEKCOM
M u MH
01 — nenrpaneHsiii ciosoil siement (LICD) 13
CTEKJIOIUIACTHEA,
02 — 13 CTaNLUOro TPoca;
03 — 13 cransHoil nponosIoKH

JluameTp MOJIOBOTO MO, CCPALICBHHBIL
10 — st oaromozosoro OB co eMentennoi ancnepeueit,
10A — nng onsomoxoBoro OB ¢ HH3KHM ITHKOM BOZBI M Pac-
wupenHo paboueit nonocoil uin Bon; 9,5 — U1 0/JHOMO10-
Boro OB ¢ HeHyneBoil cMelleHHOH aucnepeuei;
50 — gt muoromojosore OB; 62.5 — ans muoromososoro OB

Tabnuna 2- CtpykTypa MapkupoBku kadeneit kommanuu «COOK»

Ne Kou Pacudposka Koa MapKHPOBKH

Onruueckuii kabelb, BCTPOSHHEL B TPO30TPOC, A MOI-

1 OKIT Beckd Ha onopax JIDII

Onrtuueckuii kabeslb A HPOKIALAKH B TPYDax, KOMIEKTO-

OKJ N .
pax, kabensHoil kaHanM3aLMH M BHYTPH 31aHUIi

Ounrnyeckuil kadeb 1A NPOKNAAKH B TpyDdax, KOIIEKTo-
OKJIK | pax, kabenpHOH KaHaIH3aLHH, PYHTAX BCEX KATEIOPH, Ha
MOCTax, 4Hepes Oonorta n BBOJHBIC IIEPECX0/1bl

Onruueckuii kabelb 1/ NPOKIALKH B TpYDax, KOILIEKTO-
OKJICr | pax, xabenbHoll KaHaJH3alMY, B IPABHITHO-IECHAHBIX H
TSPKEJIBIX [JIMHHCTBIX TPYHTaX, C 3alHTOH OT IPLI3yHOB

OnTtudeckne kabemu I MPOKIAAKN B KaOCIbHON KaHAIM3AIlIH,
B KOJJIEKTOpax M TpyOax.

IIpu mpoknanke B kabenpHON kKanaymm3anuu OK momBepKeHBI PacTHIKEHUIO,
u3rudy ¥ momepedyHomy cxaruio. PacTspkenue BoisbiBaeTcs TpeHueM OK o creHkun
TpyO; M3rHOBI M TIONEpPEYHBIC CXKATHUS BO3HHMKAIOT NpH mpoTsaruBanuu OK depes
KPUBOJIMHCWHBIC YYaCTKU KaHAJIM3all{, a TaKXe MPU HCIOJIB30BAaHUH B IPOIIECCE
IPOKJIAIKHA HAMPABIISIONIAX OJIOKOB U POJTUKOB.

TermoBsie Bo3meiicTBus, ucnbIThiBaeMble OK B mporiecce 3KkcruTyaramuu, Kak u
B CiIy4yae MOA3EMHBIX KaOesel, MPUBOMAT K BHYTPEHHUM HampsokeHUsM. Bmecte ¢

TCEM BHCIIHHC CHIIBI, 06YCJIOBJICHHI>I€ JIMHEHHBIM PaCciipCHUCM OK, OTHOCHUTCIIBHO
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HEBEJIUKH, TTOCKOJIBKY KaOeb B TpyOe JICKUT CBOOOTHO.

XapakTepHblM I BceX MoAU(pUKAIMI Takod KOHCTPYKUMHU —SIBISIETCA
cBoOomHoe pasmemienne OB B monuMmepHBIX TpyOKax, HUX TepMETHU3ALUS
ruipoOOHBIM KOMMAYHAOM WM APYTMMH 3alllUTHBIMU YCTPOMCTBAMH, a TaKXKe
HaJIU4YM€ CUJIOBBIX U  apMUPYIOIIUX DJIEMEHTOB, KOTOpble O0ECHeuYHnBarOT
HEOOXOAMMYIO YCTOMYMBOCTH K H3rMOaM 3alaHHOTO pajuyca M JOIyCTHUMOE
pactsaruBatoniee ycunue 1500.. .4000 H. Yacto npuMeHsieTcs 3aiura OT IPhI3yHOB B

BHUJI€ IPOBOJIOYHOM OIUJIETKH WM TOPPUPOBAHHOMN CTAbHOM JICHTHI.

ITogsoansie OK.

ITo koHCTpYyKIIMM 3TO Hambosee ciaokuple OK. VX MCmonbs3yroT Kak s JIMHUN
nepeaadyd OOJBIION MPOTSHKEHHOCTH Ha OOJNbIION TIyOuMHE (Hampumep, dYepes
Atnantndeckuii OkeaH), Tak W JJIs OPEOJOJICHHS] HEOOIBIIUX BOJHBIX MpErpaj
(pexu, KaHalbl, 03epa u 1p.).

Koncrpykums mnopgsomnoro OK  3aBUCMT OT MecTa €ro MOpOKIAJKU:
ITyOOKOBOJHBIA MMEET 3aIUTy OT BBICOKOTO THAPOCTATUYECKOTO JTaBIICHUS, Kabehb

JJIA IIPOKJIAAKU Ha MCJIKOBOALC cHaOXaeTcs 3aIl[UTOM OT CETEH U HKOpCﬁ.

ITonsecHrie OK.
IIpu crpoutenscTBe U pekOHCTpYKIUAX ceTed ['TC ms npoKIaaky noJBECHBIX
OK wMoryr wucnonap30BaTbCsi 37aHUS U JIIOOBIE  COOPYXKEHHUSI TOPOACKOM
UHPPACTPYKTYPHI.

[Tockonpky moaBecHble OK MOryT 3KCIUTyaTMpOBaThCs B IIHUPOKOM HHTEpBAJIE
TEMIIEpATyp M IIPU HAJIWYUU BETPOBOM M JIENOBOM HArpy3KH, NPUMEHSAETCS
cBoOoHas ykinaaka OB.

[TonBecHpie OK MOXHO mOApa3AeNnWTh Ha CAMOHECYUIUE, NPHUKPEIUISIEMbIE.
HaBUBHBIE UM BcTpauBaeMmble. Camonecymme OK moaBemMBaroT Ha onopax
pa3IMYHOrO THUIA, B TOM YHCIE Ha ONopax JuHUK snekrponepenaun (JIOII) u
KOHTaKTHOM CEeTH 3JeKTPUPHUIMPOBAHHBIX *KeJe3HbIX Aopor. KpomMe 1eHTpasbHOro

CHJIOBOTO DJIEMEHTa KaOeau coacpiKar 7100 BHENIHHI CHJIOBOU JIEMEHT (HCCYHII/Iﬁ
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Tpoc), JuOO  apMUPYIOIIUE  DJIEMEHTHl  (CTEpP)KHH, HUTH), PABHOMEPHO
pacnpeneneHHble Mo nepudepur MONEPEeYHOro CEYEHHUS MEXIY CEpACYHUKOM U
oOomoukoi. LleHTpanbHBIN CHIIOBOW 3JEMEHT U TPOC OOBIYHO M3TOTABIMBAIOTCS 3
CTEKJIOIUIACTUKOBOTO CTEP)KHSA, CTAJbHOM IIPOBOJIOKM WIM IIydyka HHUTEH U3
BBICOKOITPOYHOM BBICOKOTIPOYHOM MJIaCTMACCHI (KEBJIAP, TEPIOH, TBAPOH).

Ha pucynke 3 nzo0pakeHa cxeMa moJIBeCKU KaOeei.

Pur, 1

Pucynok 3- Cxema noznBecku kabemneil.

OteuectBeHHbIe onTuueckue kadenu st BOJIC
Kabenu TunaOKHbB nipegnazHaueHs! 1)1l IPOKJIAJKK B TPYHTaX BCEX KaTeropuil, a
kabemm mapok OKHB — MBII, OKHbB - M&II - ..., OKHbB - M8T - ... , OKHB - M12I1
- ..., OKHBMI2T - ... u BHYTpH CTaHIUM, 31aHUNA U cOOpykeHul. [Jlomyctumoe
pactsaruBaroniee ycuiue - He menee 10000 H.
B tabnuiie 3 npencraBieHbl KOHCTPYKTHBHBIE TapaMeTphl MarucTpainbHbix OK.
Ha pucynke 4 nzo0paxxeHbl KOHCTPYKIIMH ONITHYECKUX Kabesel pa3IMuHoro

Ha3HA4YCHU:.

Tabnuia 3- KoHcTpyKTUBHBIE MapaMeTpbl MaructTpaibHbix OK
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Konerpyxrusasiii

Tun xkabens

napamerp OKBC-Té6, OKB-M, OKBT-6,
0-10-0, 22-8 OKHB-M 0-10-0, 22-8
Jnamerp ueH-
TpaIbLHOA TpyO- 3,0:4,0:6,0 - 3,0;4,0;6,0
KM, MM
Konnuectso 4_24 448 4-24

BOJIOKOH

OnHoMOjI0B0E

OHOMOOBOE HITH

Onomo10B0€

THn BoOKHA HIIH MHOTOMO- HJIH MHOTO-
MHOTOMOJIOBOE
JI0BOC MOJI0BOC
KomuuecTso mo- 6 8
ayneit ’
Jnamerp Moay- 20
151, MM ’
" CransHoil Tpoc nin
[enTpaibHbIi .
. - CTEKJIOIIACTHKOBBIIT -
CHJIOBOH 3JICMCHT
MPYTOK
Pactarusaioiice
i 10 000 10 000 7000
ycunue, H
Pabouas Temne-
—40...+50 ~40...450 —40...+50

parypa, °C

OKHE - MST - 10-0,4 - 84

“— KonHyecTBO cayxeBHbIX XK (CX)
Konuyectso ontuyeckux sonokox (OB)
[TpenensHoe 3HaueHKe KoadupHIEHTA
saryxanus OB, nb/km
Tun onTHYecKOro BONOKHA
THI UEHTPAILHOIO CHIOBOTO 31EMEHTa
(T-cranenoit Tpoc, [1-CTeKIONNACTHKOBBIH NMPYTOK)
Konu4ecTBO 3N1€MEHTOB B IOBHBKE

" (mMonyzneit, kopaeneii, CX)
MonynbHas KOHCTPYKLMS Kabens

—— BpoHs U3 CTANLHBIX OLMHKOBAHHBIX TIPOBONOK
O6o0uKa 13 Kabe/d BEITOJHEHA M3 NOJMATHIEHE,

HE pacTpoCTPaHSIOWETO TOPEHKHE
OnTtHyeckunit kabenb ¢ NONHITHIEHOBOA 06010YKOMH

Kabenp onTHdecknii MarucTpanbHbIH
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12,0

OK-M8T-10-0,4-8/4
i ——— KonuvectBo cAyKeGHbIX X1 (CX)

: Konuuectso onTuueckux Boaokox (OB)
MpexenbHoe 3HaYeHAe KoatipuLEHTa
3aTyxauua OB, 1b/kM

Tyn oITHYECKOTO BOJOKHA
THN UEHTPAILHOTO CHIOBOTO MEMEHTA
(T-cransHoit Tpoc, [N-cTeKIONIaCTHKOBLIH NPYTOK)
KonnyecTBo 31¢MEHTOB B TIOBHBKE
{monyneii, xopaeiieit, CHX
MOIyNbHas KOHCTPYKLUMA Kabens
Ommnueckuit Kabedb ¢ NOAKITUICHOBOH 000704KOi

KaGenn ontHueckuii ropoAcKoi

2,5

] 'At"?. =L
.;é’:.'év CH \
(@

2

OK/T - M6IT - 10- 0,4 - 8 24

L Konuuectso onTuueckux sosokox (OB)
[TpeaenbHoe 3HaueHHe KoaddHLCHTa
satyxauus OB, sB/kM

THO oNTUYECKOro BOJIOKHA

THR UEHTPANBHOIG CHAOBOTO CMEHTA
{I1-€TeKAONNACTHKOBLIH NMPYTOK)
KonuyecTso 3/1eMeHTOB B NOBHBKE
(monyne#, xopaenei, CX)

MogynbHas KORCTpyKUua Kabens
0603HaYEHHE BHEUIHErO CHAOBOMO 3MEMEHTA:
(T-cransHoit Tpoc, IT-CTeKIOMNACTHKOBLIR NMPYTOK,

A-apaMUJHbIE HUTH)

Ontryecknii kabens ¢ noauaTHNEHOBOH 06CA0MKOM

Kabennb onrnyeckHil noasecHOH

Pucynok 4- KoHCTpyKIHst ONTHYECKUX KaOenei pa3inyHOro Ha3HAuCHHUS.

[oponckue kabenu npegHa3HA4YeHbl ISl MPOKIAJKU B KaOENbHOW KaHAJIW3allUH,
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TpyOax, OJI0Kax, KOJUIEKTOpaxX, Ha MOCTaX U B KaOEIbHBIX IIaXTax.

B Ttabmuue 4 npencraBieHbl KOHCTPYKTHBHBbIE mapameTpbl ropoiackux OK, a B

TabNuIe 5 - KOHCTPYKTUBHBIC TTApaMETPHI TTOJIBECHBIX ONTUYECKUX KaOemei.

Tab6nuna 4- KoHcTpykTuBHEBIE TapaMeTphbl ropoacknx OK

Tun xabens
KoncrpykruBnbIit OK-M, OKP-M, OKC-M, OKHC-M,
rapameTp OKO-M OKCA- T, OKHCA- T
4 - 72 (OKC-M,
OKHCA-T)
KonnuectBo BosokoH 4-72
4-24 (LIKCA-T,
OKHCA-T)
KonuuectBo Mmomyrneit 6,8,12 6,8,12
Huametp MomyIs, MM 2,0 2,0

1500 mast ok-M,
Pacrarusaromee ycunue, H 3500

3500 nns OKO-M

~0 ... +50

0
Pa6G ,rpag C
abouast Temreparypa, Tpa 0. 450

[Tonsecupie OK. OK/A - M6II - ... , OK/IT - M6II - ... - monBecka Ha omopax
JUHUN CBsA3M, KOHTakT12:06 18.02.2006-HOM ceTH KENEe3HBIX JOPOI, BAOJIb JIMHHAU
anekTponepenad Ha HamnpspbkeHue 10 110 kB Bkmrountensno; OK/T - M6II - ... - Toxe,
KpOME TMOABECKHA BHOJb JIMHUM DJJeKTponepenad Ha Hampsbkenne a0 110 kB

BKJIIOUMTEIBHO. JlomycTuMOe pacTsaruBaroiiee ycuine kadenei Bcex MapoK He MeHee

3000 H.
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Tabmmna 5- KoHCTpyKTHBHEBIC TApaMeTPhl MOABECHBIX ONTHYSCKUX KalOenei

Tun xabemns
KoHCTpyKTHBHBIHA OK/A-M,
napameTp OK/II.. M OKA-T OK/A-M .. 11
KonmngecTro. Momyneit 6,8 - 6,8
JuameTp Monyssi, MM 2,0 - 2,0
KonuyecTBo BosIOKOH 4-48 2-24 -
JuameTrp HeHTpaIbHOU i 3.0: 4.0: 6.0 )
TpyOKH, MM
PactsruBaromiee 3000,3500, 3500, 3000,3500,
yewmnue, H 5000, 7000 5000, 7000 5000, 7000
Pa6 s
abosad TeMicpatypa 60..+60 | -60..+60 | -60..+60
rpag C

7.3. BbIOOp crioco6oB MpoKIaaKu Kabenel CBsI3U

IIpu cTPOUTENBCTBE TMHEUHBIX COOPYKEHUU MPUMEHSIOT CIIEIYIOLIUE
METOJIbl TPOKJIAIKU Kabesiel CBs3H:
- HEMOCPEACTBEHHO B TPYHT;
- B CTICIIMAJIbHBIX 3AIIUTHBIX TUIACTMACCOBBIX TpyOkax /st OK;
- B KaOEeIbHOM KaHAJIM3alluu;
- IO/ BOJIOM;
- BO3AYILIHAsI OJBECKA.

Beibop cnocoba mOpokJIagkd 3aBUCUT OT MHOrux (QaktopoB. B HekoTOpbIX
cllydasXx BbIOOp JOCTAaTOYHO OUEBUJECH, HANpUMEp, KOrna KaOeiau MpOKJaabIBalOT
HETMIOCPEACTBEHHO B TPYHTE€ WU BHYTpU TmomemieHud. MHorma skoHOMHUYHEE
MPOKJIAABIBATh 110 MOCTY, YEM IO/ BOJIOM.

Bri0op Mexay BO3IYIIHON W MOI3EMHOM MPOKIaJKaMH 3aBHCUT OT penbeda
MECTHOCTH, KaTerOpMU TpyHTa W Jae IJIOTHOCTH HaceneHus. [lpu BwIOOpe
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MOJ36MHOTO BapHaHTa HEOOXOAMMO peliaTh Bompoc, mpokiaabBate 1 OK
HETOCPEJCTBEHHO B IPYHTE WM B 3aIIUTHBIX MJIACTMACCOBBIX TPYOKax U T.I.

JInsi coKpallleHUsl 4YKclia COECAUHEHUM M COOTBETCTBEHHO MOTEPh HA CPOCTKAX
UCTIONB3YIOTCsT  Oonbpinme  crpourtenbHble  giauHbl OK. B wactHocTH,

HOPMAaTUBHO-TEXHUYECKON JOKyMEHTaluuen He pgomyckaercs mnpoknaaka OK mpu
temmeparype Himke -10° C, TIpelycMaTpUBAIOTCS HEIPEPBIBHBINH  KOHTPOIb

NpoJoJIbHBIX Harpy3ok Ha OK, a Takke Mepbl, OTpaHUYMBAIOIIUE MEXAHUYECKUE
Harpy3ku Ha OK B mporecce ero mnpokiagkd U oOeCreuyuBarolIve 3aluTy B

IIPOIIECCE IKCILTyaTaIUH.

KTK - 310 KOMIIJIEKC MOA3EMHBIX COOPY>KEHUM, COCTOSIIIMIA U3 TPyOOIIPOBOJOB U
CMOTPOBBIX YCTPONCTB, KOTOPbIE HEOOXOAUMBI JIJISI:

1)  rubkoctu Bceit TenedonHoit cetu ['TC. Ilon rubkocThio TEnehOHHOU
cetu ['TC moHMMarOT BO3MOXKHOCTh Pa3IMYHON KOMMYyTaluu Lenel u kadenen
- IEPEKIIIOYEHUS, OTKJIFOUEHUS, TTOJIKIIFOUEHUST HOBBIX HAIIPABJICHHUM CBSI3H;

2) MPOKJIAAKU Kabes;

3)  3ameHBI Kabens;

4)  w3MepeHus Kabeyeu CBs3H;

5)  TEXHHUYECKOTo OOCITYyXUBaHUA.

KTK mpennasHaueHa jyisi BO3MOKHOCTH MEPCIEKTUBHOTO Pa3BUTHSA TeIe(POHHON
CETU B HACEJICHHBIX MYyHKTaxX Oe3 JOMOJHUTENbHBIX PaboT, CBSI3aHHBIX C Pa3phITHEM
3eMJIN.

Cxema ka0enpbHOM KaHaM3alMi COCTABISETCS HA OCHOBE CXEMbI MAaruCTPaIbHOM
cetd. Uncno kaHAJIOB KaHAIM3AIMK Ha OTJENBHBIX YYaCTKaX OIMPENesIOT NCXOs U3
KOJIMYECTBAa U €EMKOCTHU Kabesiel, py 3TOM YYUTHIBAIOTCA MOTPEOHOE YMCIIO KaHAIOB
uist  kabeneld  COCMUHUTENBHBIX JUHUW UM OOBIYHO OAMH  KaHal IS
pacrpenenuTenbHbIX KaOenel. Kak mpaBmiio, mpemycMaTpuBaeTCsl OAMH 3allacHOMN
KaHaJl Ha CJIy4ail mepeTsaruBanus KaOesst Py MOBPEKICHUH.

Yucno kaHaIoOB W pa3Mephl KaOelTbHBIX KOJIOMAIEB HAa KaXJIOM YUYacTKe
BBIOMPAIOTCSL C Y4YeTOM OyayIIero pa3BUTHsI CeTU. BbpIOpaHHBIE HampaBiICHHUS U

CMKOCTH KaHAJIM3allNH HAHOCATCA Ha CXCMY KaOCIBbHOM KaHaJIn3allnun.
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Hwuxe npuBeieHbl MUHUMAJIBHO JOIYCTUMbBIC PACCTOSTHUSI TPACCHI Kabelel CBsI3U
OT IPYTHUX COOPYKEHUH, M:
OT Kpasi HaChIITM aBTOMOOMIIBHBIX U JKEJIE3HBIX I0pOr 5
OT He(TEMPOBOJIOB 32 TOPOIOM 10
OT TOPOJICKUX Ta30MPOBOJOB U TEeIIOoNpoBoaoB 1,0

OT KpacHOM JIMHUH JIOMOB B ropojax 1,5

[Ipu BBIOOpE Tpacchl HEOOXOIMMO TAaKXKE YUUTHIBATH yAOOCTBO JKCILTyaTallUH
Ka0enbHOW MarucTpanu. s 3Toro tpacca, Kak mpaBWIIO, JOJIKHA MPOXOAUTH BIOJIb
MaruCTPaJbHBIX AaBTOMOOWIIBHBIX JIOPOT, a TMPU OTCYTCTBUHU MOCIEAHMX - BIOJb
KeJIe3HbIX Jopor. Jlomyckaercs cripsiMieHUE TPacchl Kalessi, eCiu MPOKJIaaKa BIOJIb
ABTOMOOWJIBHOM JTOPOTM 3HAYMTENIBHO €€ YIUIMHSET, a MPOXOJA IO MPSAMON 3aMETHO
COKpamaer JUIMHy KalOeiass ¥ YACHIEeBIseT CTOMMOCTh CTPOUTENbCTBA 0e€3

CYmECTBCHHOI'O YCIIOKHCHMS OKCILTyaTalluki MaruCTpaJiu.

Kioser
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Pucynok 5 - [Ipoknanaka TpyO Ha mepecedeHuu ¢ KeJIE3HOU JOPOrou

[Ipu mepeceueHun BOIHBIX IMperpaj KabelbHbIE MEPEXobl 000PYAYIOTCS B TEX
MecTaxX, IJie peKa HMMEET HAWUMEHBIIYI0 IIUPUHY, HET CKaJbHBIX M KAMEHUCTBIX
IPYHTOB, OOPBIBUCTBIX WJIM 3a00J0OYEHHBIX OeperoB. MUHHMaIbHOE YJIaJICHHE
Tpacchl Kabesieil OT MOCTOB aBTOMOOWJIBHBIX M JKEJIE3HBIX JIOPOT MarucTpajibHOTO
Ha3HAYCHMS JOJDKHO OBITh Ha CYJOXOJHBIX peKax He MeHee | KM; Ha CIUIaBHBIX - HE
MeHee 0,3 KM; Ha OCTaJIbHBIX peKax - He MeHee 30 M.

[Ipoknanka MOA3E€MHBIX KaOEIbHBIX JIMHUN CBA3U OCYIIECTBISCTCS ABYMs

croco0aMu: pyYHbIM U MEXaHU3UPOBAHHBIM.
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Py4Hoil cioco0 npuMeHsieTcst Ha TepPUTOPUM HACEICHHBIX ITyHKTOB U B MECTax
NepeceyeHMsI C MO3EMHBIMU KOMMYHHUKAIIUSMH.
[Ipy MexaHM3MPOBAHHOM CIIOCOOE HCIIONB3YyEeTCs] KOMIUIEKC MEXaHH3MOB,
COCTOSIIININ U3 KaOeleyKIaunKa, TPAaKTOPOB, OyIIbI03€POB.
Kabeneyknaguuk mnpeacTaBisieT coOOM MeTalM4ecKyro miatdhopMmy, Ha
KOTOpOH pa3mernarorcs 0apabanbl ¢ kabeneMm. B 3aBUCMMOCTH OT KaTeropuu rpyHTa
KaOeneyKIaJuuKi MOTYT OBITh Ha KOJIECHOM, TYCEHHYHOM W TIOHTOHHOM (depes

OOJIOTUCTHIE MECTHOCTH) XO.Y.

IIpu nepeceyeHMr BOJIHBIX Mperpajx MPOKIAAbIBAIOT KaOeiab MO MOCTaMm
HECKOJIBKUMU CIIOCOOaMH:
1) mpoxnaaka B acOECTOLIEMEHTHBIX TpyOax M jkeno0ax moj| MemeXoaHOU YacThIo
MOCTa;

2) monBecka TpyO k O6ankaM MocCTa.

C o0eux CTOpPOH YCTaHaBIMBAIOTCS KaOENIbHbIE KOJIOALBI, COEIMHSAIOIINE
TPYOONPOBOJIHBIN KEN00, MPOJOKEHHBIN 10 MOCTY, C KOMMYHHKAMEH, MOAXOAAIEN
K MocTy. KabGenb mpoxmaaplBaioT LEAbIM KyCKOM, MPUMEHSIOT aMOpPTU3aLMOHHbIE

yCTpOfICTBaZ IMPY>XUHHBIC aMOPTU3aTOPbI, ACPCBAHHLIC HAKJIAAKHU U T.II.

[Tpoknagka OK B kaOenpbHOW KaHAJIW3aIlMU BEACTCSA KaK TPaJIUIIMOHHBIM
METOZIOM IPOTACKUBAHUS, KOTOPBIN UCIIOJIB3YETCS Ul SJIEKTPUUECKUX Kabeme, Tak
Y METOJIOM 3a/1yBKH.

MeToaoM 3ayBKM MOXKET OCYILIECTBIIATHCS KaK HEMOCPEICTBEHHO B KaHaJIe,
TaK U B TOJUATHICHOBBIX TPYyOKaxX, MPEIBAPUTENIbHO 3aJ0KEHHBIX B KaHal, KOrnaa
CHayaja BAYyBAalOTCA (MJIM MPOTACKUBAIOTCS) MOJUITUICHOBBIE TPYOKH, YK€ B HHUX
npokiaabiBaeTcsi OK. Takoil BapuaHT OOBIYHO NpPUMEHSETE B TEX ClIydasx Korma
KaHaJl y>Ke 3aHAT JPYrUM KaOeleM.
IIpoknanka OK B mpenBapuTENbHO IPOJOKEHHBIX 3aLIUTHBIX IIACTMACCOBBIX
TpyOkax (3IIT) Hanula mupokoe mnpumMeHeHHME BO Bce Mupe. Mcnonb3oBaHue
3aIUTHBIX IJIACTMACCOBBIX TPYOOK MO3BOJISIET B CBOKO OYEPE/Ib UCIIOJIb30BATh JIETKUE

HeOponupoBanubie OK, crpouTenbHas 1uHA KOTOPBIX TOCTUTAeT 6 KM U Ooree.
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7.4. Bpi6op Myt 115 MOHTaXKa Kabemnein

JUJis CTpOUTENHCTBA U PEMOHTA JIMHEHMHBIX COOPYKEHHI KaOeIbHBIX JTUHUN
UCTOJNB3YIOTCSI  KabellbHas apMarypa, MOHT@XHbIE MaTepHalbl M JIeTalH,
CTPOUTEIBHBIE U TOPIOYE-CMa30uHble MaTepHraibl. K kabenbHOW apMaType OTHOCSTCS
COEIMHUTENbHbIE U Pa3BETBUTEIbHBIC, TYNMUKOBbIE MY(THI, 3alllUTHBIE, KaOEIbHBIC

OapabaHbl, KPOHIITECHHBI, KOHCOJIH, JTIOKH, CUTHAJIbHBIC 3HAKU U T. 1.

Brei6op koHCTpykimu mydThl s MoHTaxka OK B ocHOBHOM ompezensercs
yCIOBUSAMHM TIpOKJaAku MW dkcmuryarammu dtoro OK. KoHcrpykius MydTel mis
moHTaxka OK n10omKHa UMETh:

- y3ibl repmeTusanuu OK nmo o6osnouxke;

- Y3JIbI MEXaHUYECKOTO KPETUICHUS CUIIOBBIX AnieMeHTOB OK;;

- Y3JIbI 3JIEKTPUYECKOTO COSAMHEHUS METANIMYECKUX KOHCTPYKTUBHBIX 3JIEMEHTOB

OK;

- KacCeThI JIsl XpaHeHus U 3amuThl 3anacoB aiuH 0B u cpoctkoB 0B.

Omnpenensroiiee BIMIHAE HA KOHCTPYKITUIO My(DTHI OKa3bIBaIOT €€ Ha3HAYCHHUE U
yCIIOBHS JKCIUTyaTallud: B TIOMENICHHSIX, B KOJOAIAX KaOETbHOW KaHaIW3aIluH,
KOJUIEKTOpAaX, IIaxTaX, IPyHTaX pa3IMYHbIX KaTeropuid, B BOAOEMAaX U Ha OTKPHITOM
BO3/YXE€.
Pa3noo6pasue ycnoBuit skcrutyatanuu MypT TpedyeT npu pa3padoTKe ux

KOHCTPYKIIUN 00€CTICUNTh:

- POCTOTY M HAJAEKHOCTH 3aJCJIKH CHUJIOBBIX 3JIEMEHTOB - OPOHHU, LIEHTPAIBHOTO
cuioBoro aeMenta (L[C);

- obecnieueHre MUHUMAJIBHO JOIYCTUMBIX paanycoB u3ruda 0B (ue menee 30
MM), HaJIexkHY10 (pukcaruio cpocTkoB 0B u yknaaky 3anacoB amuH 0B B kaccerax;

- BBIKJIQJIKY 3aI1acOB JUIMH ONTHYECKUX MOJYJIECH;

- BOBMOXKHOCTH BBoJIa ononauTeasHoro OK B skcrutyarupyemyro MmyQry;

- BO3MOXKHOCTH BBoZIa OK TpaH3uToMm (6€3 MOIHOro pa3pesa BCeX ONTUUYECKUX
MOJyJIe), ¢ opranu3anueit orseTBiaeHus 0B TONMbKO OT YaCTH ONTUYECKUX MOJYJIEH;

- MEXaHUYECKYIO IPOUYHOCTH KOPITyCa;

- obecrieueHue 3alIUTHI OT aKTOB BaHJaJIN3Ma,
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- oOecrnieueHrne CTOMKOCTH K YIBTpaduoIeTOBOMY U3ITyUYCHHUIO;
- TEPMETUYHOCTD B YCIIOBUSIX BO3ACUCTBUS (PaKTOPOB OKPYIKAOIIECH CpE/Ibl:
TEMIEPATYPbl, TOYBEHHON KOPPO3HUH, TUIPOCTATUYECKOTO JABICHUS BOJIbI);
- obecrnieueHre napaMeTpoB HAJIEKHOCTU Ha BECh MEPUO/] IKCIUTyaTalliu;
- PEMOHTONIPUTOJHOCTb.
My®dThl, pegHa3HaYeHHBIC JJII MOHTa)Xa MpoKIaabiBaeMbix B rpyHT OK,
COZIEPIKAIIMX METAJUIMYECKUE KOHCTPYKTHUBHBIE JJIEMEHTBI, B YaCTHOCTHU, JOJIKHBI

obecrieunBaTh; TPEOOBAHUS CTOMKOCTH K MPOTEKAHUIO TOKA Pa3psiia MOTHHH.
OnTnueckue mydpter MOI'-m, MOT'Y-M, MOI'T-M, MTOK- 96/48, MTOK- 96T u

APYyrue 00eCIIeunBalOT BO3MOXKHOCTD YKIaJAKM HX Ha KOHCOJAX H CIICHHAJbHBIX

KPOHIITEHHAX B TUMOBBIX KOJOAIAX, KOJUIEKTOPAaX U MOMEIICHUAX BBOAA Kaleneil Ha

ATC.

Ontuyeckue myhtet MTOK 96-01-1V u apyrue, npeaHazHaueHHbIE 115

pa3MelleHus: B KOTJIIOBaHaX, 00€CIIeYnBaIOT:

- BO3MOXXHOCTH JJICKTPUYECKOTO COCIUHEHMS SKPAHOB WM METAJITMYCCKUX
CUJIOBBIX 371eMEHTOB cpamuBaeMbix OK KOHCTpYKTHBHBIMU 3JIEMEHTAMU CEYEHUEM
He MeHee 2,5 MM,

- BO3MOXKHOCTh BBIBOJIOB MPOBOJIOB OT METAIMYECKUX AIIEMEHTOB KOHCTPYKIIUU
OK, paznenbHo s Kaxaoro OK, st MOAKIIOUEHUS K BHEITHEMY 3a3E€MJICHUIO.

Ha pucynke 6 npencrasieHa TynukoBast Mydra.

.
B

Pucynok 6 — TynukoBast mydra
Ontuueckue mydptol i OK, momsemmBaembix Ha omopax JISII, ropoackoro
XO3sIiCTBA M KOHTAKTHBIX  CET€d  AJIEKTPUPHUIIMPOBAHHOTO  TPAHCIOPTA,

00ecrneynBalOT BO3MOKHOCTh HX IIOABCCKM Ha OIIopax, a TakKiKC IIOABCCKHU

TexHoJorudecknx 3amacoB cpammBaembix OK. ITlpum wHeobxomumoctu My(ThI
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OCHAIIArOTCA  3alllUTHBIMHU  KOXYXaMHU. HpH MOHTAXXC  CaMOHCCYIIIUX OK

ucnonb3ytorest mydtel Tuna MTOK, a npu montaxe kadeneir OKI'T - mydTs Tuna
MOIIT'.

Ha pucyHnke 7 mpeacTaBieH KOMITIEKT MOCTaBKH ontudeckux Myt MTOK

96-01-IV

Pucynok 7- Kommiekt moctaBku onTu4eckux MygpT MTok 96-01-1V

I - koxyx - 1 . 2 - Kaccera qis monmyneii - 1 mir.

3 - KpOHIUTEWH - | miT.

4 - OrOJIOBHUK - | HIT.

5 - marpyOoOK Jj1s1 BBOJIa ITPOBOJIA 3a3€MJICHHUS - 3 IIT.

6 - mwrynep - 2 wr.

8 - obeuaiika - 1 mrT.

9 -TVYT 180/60 (myst repMeTH3aIIMU CTHIKOB KOPITyCa C OTOJIOBHUKAMH) - 1 IIT.
10 - kaccera KY-O1 - I wr.

11 - xkppimika kacceTsl - | mr.

12 - HAaKOHEYHUK IS IITyLEpa - 2 IIT.

13 - BUHT JJ1 KpEIJIeHHs KacCeThl - | 1mT.

14 - mIacTMaccoBbIi XOMYT U3 2-X MOJOBHH - | IIT.

15 -TYT 35/12 (nns repmetuzanuu BBogoB OK B marpyOKku OroJIOBHUKOB) - 2 IT.
16 - mactuka 2900R - 2 xoMILI.

17 - cunukarens - 1 wr.

18 - neranm it moutaxxka OB - 1 koM.

19 - mkypka nungoBanbHast - 1 mrt.

TexHnnueckne XapakTePUCTUKH  ONTHYECKUX MyPT MTOK 96-01-1V

Tun My ThI TYTHKOBAsI
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MaxkcuMalibHOE 9rciIo coeauuseMbrx OB, miT. 96
MakcuManbHbII Hapy)KHbIA quaMeTp coeanasembix OK, Mmm 25
OTtHOcuUTeNbHAs! BIAXHOCTD (CPEIHEro0BOE 3HaUeHue), %o 80
Temneparypa skcruryaranuu, 0C — 60 o +70

Yeunue cnasnuBanus, kKH/cm (kre/em) 1,0 (100)Ymap, H*M (kr*m)
25 (2,5)

["aGaputHble pa3Mepbl: TuaMeTp, MM; JyinHa, MM 159; 519

Macca, kxr 2,9

8.Pacuer nmapamerpos OB

8.1. Pacuer yuciaoBoil anepTypsl

[IpocTeilliee  onTHYECKOE  BOJIOKHO  NPEICTaBIsieT CcOOOM  KpyIIIbId
OURJIEKTPUYECKUN  CTEPKEHb,  HA3bIBAEMBIA  CEPIALIEBUHOM,  OKPY)KECHHBIN
IudJIeKTpuyeckoil obonoukoi. [lokazarens mpenomiieHus MaTepuaia CeplLEeBUHbBI
n,, Bceraa OOIbIIe MOKa3aTesis MPEJTOMIICHUST 000JIOUKH N,.

[Tokazatens npenoMiaeHUs OOOJIOYKHM OOBIYHO IOCTOSHEH, a I10Ka3aTellb
IPEJIOMJIEHHS] CEPJILEBHHBI B OOIIEM Ciyyae sBISeTCs (PyHKIHMEW MonepeyHou
KOOPJUHATHI. DTy (PYHKIHIO Ha3bIBAIOT IPOUIIEM ITOKa3aTes MPETOMIICHUS.

Ecnu cepaueBrHa MMEET MOCTOSHHOE IO AMAMETPY 3HAUYCHHE IOKa3aTells
npesnomiieHus, To Takue OB HazpBatorca OB co cryneH4arbiM mHpoduiiem
NIOKa3aTess NPeJOMIICHUS WU CTYIICHYaThIM.

Ecnu nmokasarens mpenomiieHUs CEpALICBUHBI OT LIEHTpPA K Kpar U3MEHSIeTCs
wiaBHo, To Takue OB nHaszpBatorcst OB ¢ rpagueHTHBIM HpoduieM Mmoka3arens
IIPEJIOMJICHMSI WJIM TPaJIMEHTHBIM. Jlanee noka3aH IpuMep pacueToB.

Uucnosas aneprypa — cnocooHocts OB coOupath cBeTOBbBIC TyUH

Yucnosas aneprypa, NA,BenuunHa 6e3pazMepHasi, ornpeaensercs mno Gopmyiie
NA = n12 — I’lz2 (1)

IJe  n,— [okasareib npenomiieHus cepamneBunsl OB, n,21,4954;

n, — oKasaresb npeaomieHus: ooomouku OB, n,=1,4833
28



NA =4/1,4954* —1,4833% = 0,19

8.2. Pacuer aneptypHoro yrma OB

ATIepTypHBIN yIOJd - YIOJd MEXAY KPAMHUM JIy4OM KOHUYECKOTO CBETOBOIO

Iy4yka Ha BXOJ€ (BBIXO/E M3) ONTHYECKON CHCTEMBI U €€ ONTUYECKOW OChIO,
n300paxeH Ha pUCyHKe 13.

3HaveHue anepTypHOro yriia onpenesseTcs no popmyse:

0 = arcsin(NA) )

0 = arcsin0.19 =10,571°

U P -

Ty /

8.3. Pacuer HOpMUPOBAHHOUN YACTOTHI

B 3aBrcHMOCTH OT 4ncia pacipocTpaHsomuxcsa Ha padoueit yacrore mog OB
UMEET J[Ba PEXUMa pabOoThI: OJIHOMOJIOBbIE U MHOTOMOJIOBBIE. YHCIO MO/ 3aBUCUT
OT COOTHOILICHUS JAMamMeTpa CEpALICBUHbI U JUIUHBL. B Hacrtosiiee BpeMsi IPUHSTO
npu JMHaxX BoiH paBHbIM 0,85 — 1,55 MM npumenste OB ¢ guamerpom
cepaueBuHbl 8 — 10 MKM 11 OIHOMOJIOBOM mepenaund. HopmupoBaHnHas yactoTta —
3TO mapameTp, ompenenstonmi unciao moa. Ecim 0<v<2,405, To pexxum paboTh
BOJIOKHA OJTHOMOJIOBBIN, eciu v>2,405 — MHOroMojioBbiii. UeM MeHbIIe auaMeTp

cepaueBuHbl OB, TeM MeHbIIEe YUCIO MOJA MOXKET PACHPOCTPAHATHCA MO HEMY U
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TEM MEHbIIEe PACIIUPEHUE MOJYYalOT ONTHYECKUE HMITYJIbChl. COOTBETCTBEHHO
yBenuuuBaercs  kodpduuueHt mupokonogocHocty OB. Takum  oOpazowm,
omaomonoBoe (OMB, anrn. SMF — single mode fibre) Mmoxxer mepenaBars Gosee
IITUPOKOIIOJIOCHBIE CUTHANIBI, 4yeM MHoroMoaoBoe (MMB, anrin. MMF — multi mode
fibre).

Mopa - 3TO yCTOWYMBOE COCTOSHHE 3JEKTPOMArHUTHOTO TOJS BHYTPHU
cBeTOBOJA. YKCIIO HAIpaBIsIEeMbIX MOJ] ONPENEISAETCS CTPYKTYPHBIMU TapaMeTpaMu
OB u 1IMHON BOJIHBI U3ITy4YECHUS.

3HayeHWe HOPMHUPOBAHHOM  YacToThl, V, BenuuuHa Oe3paszmepHas,
paccuMThIBaeTCA 1o popmyie

V=27T£NA
A (3)

rae 4 — paguyc cepaueBunsl OB, @ =5-107 ;

-9
A — JUIMHA BOJIHEI, A = L5107

v=2-3,14== -10°-0,19=0,4

8.4. Pacuer uncia MoJ

O6miee uucno mon, N, BenuumHa Oe3pasmepnHasi, B OB ¢ auamerpom
CepILIeBUHBI 2a, 3aJlaHHON YHCIIOBOM amepTypoil Ha paboueit IIMHE BOJHBI A

OTpeesieTcsl Yepe3 HOPMUPOBAHHYIO YACTOTY BBIpAXKEHUE BUA!

2 2
v v — ansa0BcoctynenyaTsIMIIIIIT
N~{ > . 4)

T T — nJis1 OB c rpaguenTHbIM [IIIIT

N:0 42: 2 =0,08
9
Tak Kak paccurTaHHas 4acToTa cOOTBETCTBYeET npeneny 0 <V < 2,405, To

peXUM pabOThl BOJIOKHA OJTHOMOOBBIM.

8.5. Pacuer KpuTUYECKOI 4aCTOTHI
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N3menenwue V, T.e. ©3BMEHEHHE COOTHOIIICHHS MKy CTPYKTYPHBIMH TTapaMeTpaMu
Y JUTMHOW BOJIHBI, TPUBOIUT K M3MCHCHHIO YHCIIa HanpaBisieMbIX Moz, [TosBieHue wim
WCYC3HOBCHUE KAXKJIOW HOBOM MOJBI IMPOWCXOIUT JIMIIL MPH CTPOTO OINPEACIICHHBIX
3HAYCHUSX HOPMHUPOBAHHOW  YacCTOTBhI, KOTOpPbIE HA3BIBAIOTCS KPUTHUYCCKUMU U
oOo3Havarorcs V

Kpntnyeckas wacrora OB, f,,, I'ni, onpenensercs no popmyie
c

fo ="
" 4, T )
rae € - CKOpOCTb CB€TA, C = 3-10° el
-9
A — qutuHa Bombl, A= 1> 107
f. = ﬂ =2.10"
Kp 1,5 .1079
, T

8.6. Pacuer kputmueckoul minHbI BoiHB OB

IIpu 3amaHHBIX CTPYKTYpHBIX nmapamerpax OB MOXXHO onpeneianTs JUIMHY BOJHBI
OTCEYKH (MUHUMAJIbHOW NJIMHBI BOJIHBI MPUMEHSEMOTO M3JydeHus, npu koropoir OB
aBngercs (oqHoMon0BbIM). Ecnu paGouas AjiiHa BOJHBI MEHBLIE AJIMHBI BOJHBI OTCEUKH

(A <A.), OB cTaHOBUTCSI MHOTOMOJIOBBIM.

KpuTnueckas qiimHa BOJHBI, Akp, M, OTpEIeNseTcs o ¢popmyre

nd

Ay =
2.405 M ©6)

-6
rne d- nuamerp cepaneBunsl OB, d= 10 -10 mkMm;

NA — gucnosas aneprypa OB, NA=0,19
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3.14-50-10°°

" 0,19=12,4-10"°
2,405

, M

B xone BeimonHeHuss pacuetoB mapameTpoB BOK Obulo ycTaHOBIEHO
COOTBETCTBHE HOPMAaM U IMapaMeTpaM TEXHUYECKOTO MacrlopTa Ha JaHHBIM KaOelb.

BOK sBnsiercst Hafe)XHOM nepeiaroniel Cpeiou.

10. HagexxHocTh KaOEJIbHBIX JIMHUM CBA3U

[Ton HameXHOCTbIO TOHHUMAIOT CBOMCTBO KaOENbHOW JUHUM BBIOIHSITH
3ajaHHble  (QYHKIUHU, T.€. oOecrneyuBaTh BO3MOXKHOCTh Iepeaadn TpeOyemon
uH(OpPMALIMM C YCTAHOBJIEHHBIM Kau€CTBOM XapaKTEPUCTHK B YCTAaHOBJIEHHBIX
HOpMaMH Tpesiesiax B TeueHue TpedyeMoro mpoMexXyTka BpEMEHH.

Hcxons u3 oOuieil Teopuu HaAECKHOCTU, MPUHATHI TEPMUHBI U OINpPEACIICHUS
HAJEKHOCTH.

1. OTka3 — NOBPEXIECHUE C IEPEPHIBOM CBSI3H, T.€. IOBPEKICHUE,
BbI3BABIIIEE MPEKPALEHUE ACHCTBUS CBA3M MO IPyIIE KAHAJIOB WIH [0 OJHOMY
KaHauy, SIBIISIONIEMYCSl €UHCTBEHHBIM Ha JAHHOM JIMHUU CBA3U. Takoe
MOBPEXK/ICHUE OOBIYHO CUUTACTCS aBapHUeil.

2. HeuncnpaBHocTh — moBpexJeHue Oe3 mnepepbiBa JEUCTBHS CBSI3U, T.€.
TaKO€ COCTOSIHHE JIMHUU, IPU KOTOPOM OHA HE YAOBJIETBOPSIET XOTS ObI OTHOMY U3
NPEeIbABICHHBIX K HEW TpeOOBaHMI; HampuMep, HapylIeHHE T'epPMETUYHOCTH
000JIOUKH M BEPXHUX 3aUIUTHBIX TOKPOBOB, YXYAIICHHE XapAKTEPUCTHK U T.II.

; CpenHee BpeMsi MEXIy OTKa3zaMu (HapaOOTKa Ha OTKa3) — CpelHee Bpems
MEXAY COCETHUMHU OTKa3aMH, BEIPAKEHHOE B Yacax.

4. Cpennee BpeMsi BOCCTAHOBJICHHSI CBSI3€H — CpelHEEe BpeMs MPOCTOs

CBSI3EH A0 MOMCHTA BOCCTAHOBJICHUA CBA3H, BBIPAKCHHOC B HaCax.
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5. NHTEeHCUBHOCTh OTKAa30B — CPEIHEE YHCIIO OTKA30B B €IMHUILY BPEMEHHU
(1 gac) Ha 1 KM Tpacchl JUHUMU.

6. [TapameTp mOTOKA OTKA30B — CPEAHEE YMCIIO OTKA30B B €IMHUILY BPEMEHHU
(1 gac) Ha Bcro qMHY Tpacchl, Hanpumep, 100, 1000kM u T.11.

7. BepositTHOCTh 6€30TKa3HOM pabOThl — BEPOSITHOCTh TOTO, YTO B 3aJJaHHBIN
WHTEPBAJI HAa IMHUU HE BO3HUKHET OTKa3a.

8. Koadpduument mnpocTtos — BEpOATHOCTb HAXOXKJIEHUSA JIMHUM B
MPOU3BOJILHO BEIOPAHHBIN MOMEHT BPEMEHH B COCTOSIHUU OTKa3a.

JI71st OLIEHKU HAJEKHOCTH MEXIYTOPOAHBIX KaOEIbHBIX TUHUN HCTOIB3YIOTCS B
OCHOBHOM JiBa mapameTpa — koddduuuent roroBHoctu (K.), u kosdduiuent
npocros (K,).

KoapduiimeHT TroTOBHOCTH  XapaKTepu3yeT BEpPOSTHOCTb TOro, YTO B
MPOU3BOJILHO BEIOPAHHBIM MOMEHT BpEMEHHU JIMHUSI OyJIeT UCIIpaBHA.

Ha nepeunciiennbie Boiiie KOAQOUIIMEHTHI CYIIECTBYIOT ONPEeICHHBIE HOPMBI.
Tak, nanpumep, K. ve nomken ObiTh HIkE 0,9997 (T.e. 99,97%), a K, onpenensiercs
Kak:

K.=1 - K, T.e. He 6onee 0,0003.

HcxogupiMu MatepuaiaMu JiJIsl pacueTa HaJeKHOCTU JACHCTBYIOIMIUX KaOEIbHBIX
JUHUNA CIYy>KaT SKCIUTyaTallMOHHbIE CTAaTUCTUYECKUE HAHHBIE O YHUCJE OTKa30B U
CpelHEM BPEMEHHM BOCCTAHOBJICHUS CBS3€H, MOITYUYEHHBIE 3a MOCIEAHUE HECKOIBKO
JIET HKCILTyaTaluu JaHHON MarucTpaiu.

B pesynbrare pacuera K okazancs menbme 0,9997, a K, — 6onsme 0,0003,
3HAUUT, TIPU MPOCKTUPOBAHUM KAOCJIbHBIX JIMHUW CBSA3U CJEAyeT IMpeayCcMaTpuBaTh

MCPOIIPUATHA, ITOBBIIIAOIINEC HAACKHOCTD JIMHUH.

11.M3mepuTenbHble MEPOIPUITHUS

[Io oxoHuaHum Bcex pabOT MNPOU3BOAAT M3MEPEHUS C  IOMOUIbIO
U3MEpUTENBbHBIX MpuOOpoB. llpencrapnsiercs CHHCOK H3MEPAEMbBIX IapaMEeTpOB,
CIOCOOOB WX HW3MEPEHHM W pe3yapraroB. BrimomHseTcss omucanue paboTHl |

TCXHUYCCKHUC XaPAKTCPUCTUKU HCIIOJIB3YyCMbIX U3MCPHUTCIIbHBIX HpI/I60pOB, a TaK XK¢C
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pe3yabTaToB M3MepeHui, Hampumep peduiektorpamMm. Ha pednexrorpamme

YKa3bIBAIOTCS J1€()EKThI ONITUYECKOU JTUHUM.

12.0xpaHa Tpyna.

B »3TOoM pazgene onuchIBalOTCS MpaBuja O€30MAaCHOCTH  BBIIOJIHEHHUS
MOHTaXHbIX omnepainui, onupasice Ha ['OCTe, mnpaBwia, UHCTPYKUHH U
PYKOBOJAIIME JOKYMEHTHI. BbINoONHEHHE BCEX CTPOUTEIBHO-MOHTAXHBIX pPadoT
MPEAYyCMATPUBAIOT BBINOJHEHUE IPOTUBOIOXKAPHBIX MPABWI, MEPONPUATHN IO

OXpaHe OKPY’KArOIIEN CpeAbl, OKa3aHUE IEPBOM MEIUIIMHCKOW TOMOILIHU.

13. 3axnroueHue

3aKIr04YEeHHE MOABOAUT UTOT JIFOOOM BBIITOJIHEHHON paboThl. B HEM conepxarcs
apryMEHTUPOBAaHHbIE  BBIBOJBI MO TeMe Ipoekra. HauumHaeTrcs oOHO ¢
000CHOBaHUS aKTyalbHOCTH, MPOJIOJIKAETCS apPTYMEHTUPOBAHUEM 11€JIU, JOCTHKEHUE
KOTOPOM CTaji0 pe3yJIbTaTOM MPOEKTa, U 3aKaHYMBAETCS MEPEYHEM PEHIEHHBIX 3a]1a4,
0003HaUEHHBIX BO BBEJICHUH, KOTOPbIE YAI0Ch BHITIOIHUTb.

3aKII0YeHHE TECHO TMEPEIVIETEeHO C OCHOBHOM YacTbl0O M BBEJICHUEM, HE
pazzensieTcss OT HUX [0 CTWIIO U copepxaHuto. Ilepexon K HeMy sBIseTcs
FapMOHUYHBIM MPOJOIKEHUEM palOThl, OTPAXKAIOIMIMM €€ pe3ylbTaT B KpaTKOu

dopme, momemiaonuiicsa Ha JiBe CTPaHUIIbI.

[Tpunoxenue 1

Buabl 0CHOBHBIX HaJMUCEH (IITAMIIOB) AJISI MOSACHUTEIBHOM 3alUCKU U TpaduuecKon
4acTH

OcHoBHas HaAIIUChb AJIA JINCTA COACPIKAHMA MOSICHUTEJILHOM 3alIUCKU

®opma 1
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https://www.xn-----8kcodrdcygecwgg0byh.xn--p1ai/kak-napisat-plan-kursovoi-primer-plana-kursovoi-raboty

A s i fadn | foma
N OOK M LT

AU SUC Aol

B rpade 1 ykaszsiBaercs mudp: FOYpI'TK 11.02.15.00 KIT 00 XX.I13. XX —
0003HAYaeT BapuaHT 3aJaHus CTyAeHTa. B rpade 2 ykazpiBaeTCsl HAUMEHOBaHHUE

oObekTa cBs3u. B rpade 3 ykaspiBaeTcs Tpymma CTyJeHTa, HAlpUMep:
NK-3XX/k. B rpade «JIuct» HeobxoaumMo MpoCTaBUTh HOMEP CTPAHULIBI

conepxanus. HoMep cTpanuiibl conepkanus — 3.

OcHoBHas HaAMUCh AJIA MOCIICAYIOINX JIMCTOB IMOSICHUTCIIBHO 3allMCKN

®dopma?2

AU

I

AamLecml N OokLM Hoan 1 Aama

B rpage 1 3anonHsiercs abOpeBuarypa MosiCHUTENbHOM 3aUCKH, TO ecTh — [13.

[Tpunoxenue 2

OcHoOBHasi HaAMUCh TpaprUUEeCKON YaCTH CXEMBbI TPACCHI

®opma 3
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11

B rpade 1 3anomnsiercs mmdp: FOYpI'TK 11.02.15..00 KIT 00 01. [Tocnennue
1Be (PPl 0003HAYAIOT HOMEP YepTexKa.

B rpade 2 yka3zpiBaetrcsi Bua U reorpaudeckoe MECTOHAXOKICHHE
IPOCKTUPYEMOU KaOeTbHOU TPACCHI.

B rpade 3 yka3piBaeTcsi HAUMEHOBaHHE CXEMbl KaOEIbHBIX JIMHHMI

B rpade 4 yka3zpiBaeTcsi HAUMEHOBaHUE U300paXKEHU M, MOMEIIEHHBIX Ha
JTAHHOM JIUCTE (HAIpuMep, TEXHOJIOTHUECKUE, MOHTAKHBIE PEIICHNUS )

B 5 rpade yka3zbiBaeTcs ycaoBHOE 0003HAUCHUE CTAIUU MTPOEKTA, ISt
KypCOBOT'O IIpOeKTa — ¥, 4T0 0003Ha4YaeT — yueOHasl.

B rpade 6 nopsiakobiit Homep. [lopsiikoBbIil HOMED TOJIKEH OBITH TAKOM K€,
Kak mocieaaue ase mudpsl mudpa.

B rpade 7 yka3biBaeTcs o0111ee Ynuciao JUCTOB rpaduyecKoil yacTu.

B rpade 8 yka3biBaeTcst HOMep rpymnsl CTyieHToB, Hanpumep: NK-3XX/k.
B rpade 9 3anonnsiercs — Pazpaboran (Pa3pa0.).

B rpade 10 3anonnsiercst — [Ipoepu.

B rpade 11 3anonnsiercs — Hopmoxkontpons (H.koHTD.).

®opma 4

OcHoBHas HaOIInuChb rpa(bnqecmﬁ HJaCTHU TCXHOJIOTHYCCKHUX qepTemeﬁ
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HopMaruBHO — mnpaBoBble JOKYMEHTBI MMUHHCTEPCTBA CBA3M M MAacCCOBBIX
koMmyHuKauii  Poccuiickoit denepanuu — www. minsvyaz.ru.
Pexomenmanmu Mexaynapomaoro coros3a anekrpocssizu — [TU-T — International

Telecommunication Union — Telecommunication standardization sector — Cextop
CTaHJApTU3AINH TeIEKOMMYHHKAITUH MeXTyHapOIHOTO COI03a SIEKTPOCBI3H

http://www.rfcmd.ru/sphider/docs/ITU-T/ITU-T _Rec List A-Z ANO_E.htm.

PCKOMeH,Z[aHI/II/I EBpOHCﬁCKOFO HHCTUTYTA CTaHIapTU3allnN TCJICKOMMYHI/IK&HI/Iﬁ -

ETSI - European Telecommunications Standards Institute - www.etsi.org.

JokymenTbl nnxeHepHo padoueit rpynnsl Uarepaer — RFC IETF — Request

For Comment - Internet Engineering Task Force - rfc.com.ru.

Cnpasouno - nouckoBas cucteMa KOJIEKC paznen «Oxkcnepr-CBsizb»
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