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IIpenucaoBue
1. PASPABOTAH IlenTpanbHbIM Hay4HO-HCCIICOBATEIBLCKAM HHCTUTYTOM cBsizu (LTHUMC)
BHECEH Y3C Muncssizu Poccun
2. VTBEPXJIEH 1 BBEJIEH B JIEMCTBHE nubopMammoHHbiM miHcbMoM 0T 27.12.99 Ne 7934

3. BBEJAEH BIIEPBBIE

BBEJIEHUE

Hacrosmunii 1OKyMeHT NpeIHa3HadeH Il TEXHHYECKOTO IIEPCOHANIa MPEANpPUSTHH CBS3H Ul
PYKOBOACTBA IIPH IIPOEKTUPOBAHUY, IIPHEMKE, BBOJIE B 3KCILTyaTaLMIO, TEXHUYECKOM O0CITy)KHBaHUH B
npolrecce SKCIUIyaTalMd M BOCCTAHOBJICHHH PabOTOCIIOCOOHOCTH BOJIOKOHHO-ONTHYECKUX JIMHUH
nepenaun (BOJIIT) mie3noXpoHHOH M CHHXPOHHOW LU(POBBIX HUEpapXWUil NPU MX NPUMEHEHUH Ha
MarucTpalIbHONU U BHYTPU30HOBHIX NepBUYHBIX ceTax BCC PO.

Hacrosimuit PTM paspaboran ¢ yuerom OcHOBHBIX monokeHuid paszputuss BCC Poccum na
nepcnekTuBy 10 2005 r., BHOBh pa3zpaboTaHHBIX [IpaBui TeXHHYECKOH HKCIUTyaTalldid MEPBUYHBIX
CceTell CBS3M B3aUMOYBS3aHHOM ceTu cBs3u Poccuiickoil Penepanuy, HOPMATUBHO-TEXHUYECKHUX
JOKYMEHTOB, [ocymapcTBeHHBIX cTaHmapToB Poccum, Pexomenpmammit MexnynapogHoro Corosa
anektpocBsazu (MCO-T) u HakorIeHHOro onbiTa 3kciuryarauu BOJIIL.

Hacrosiiuii 1oKyMeHT o0si3aTelieH, eClid yKa3aHo "IOIDKHO OBITh" WIIM PEKOMEHJIATENeH, €CIH
yKa3aHo "pekoMeHayeTcs" IS BCeX ONepaTopoB MaruCTPalbHONM M BHYTPU3OHOBBIX CETeH OOIIero
mojp30BaHus, OKciuryatupyeMslx OAO  "Poctenexom", permonamsHeiM AQO  "DieKTpocBs3s',
co3naHHbIM B cyOwbekrax Poccuiickoit ®enepamun Ha 6aze I'TICHU "PoccBsizpuupopM", a Takke
OIIEPaTOpPOB APYIUX NEPBUUYHBIX CETEH, pabOTAIONINX B paMKaX CETH CBSA3U OOIIIETo MOIb30BaHMUS.

3ameuanus u npemtokerans kK PTM crnenyet HampaBisaTh B YTpaBICHHE SIEKTPOCBSI3U MUHCBS3U
Poccun o ampecy: 103375 Mocksa, yi. TBepckas, 7.

1 Ob6nacTh NpUMeHeHUs

Hacrosmuii pyKoBOAAIMINN TOKYMEHT OTPAciy ONpPEAEISIET OPraHu3allio U MOPAIOK TEXHUUECKON
skcruryatarn BOJIIT na mepBuusbix 1ugpoBeix cersx BCC Poccumm B memsx obecriedeHUst
OecniepeOOoitHOI 1 BRICOKOKaYECTBEHHOH pa0OThI, HOPMAIFHOT'O B3aMMOJICHCTBHUS pa3HBIX OIEpaTOPOB:
(enepabHOTO M PETHOHAIBHOTO YPOBHEH, BEAOMCTBEHHBIX CETEH U JIp.

TpeboBaHUsT HACTOSIIETO PYKOBOAALIETO JOKYMEHTa O0O0s3aTeNbHBI ISl BCEX OINEpPaTopoB
MarvucTpaabHOW W BHYTPH30HOBBIX IIEPBUYHBIX CETEH OOIIEro Mmoib30BaHMs, SKCIuryatupyeMsix OAO
"Poctenekom", permoHampHBIMH AQ "DIEKTpocBs3b", CO3MAaHHBIMH B CyObekTax Poccuiickoit
@eneparmn Ha 6aze I'TICH "PocceszpuHdpopM", a TakkKe OMEpaTOpOB APYrHX MEPBUYHBIX CETEH,
paboraronx B pamkax BCC Poccun. PykoBonsmuii TOKYMEHT OTPaciii MOXKET OBITh HCIHOJIB30BaH
TaKKe TPH SKCIUTyaTallid BEIOMCTBEHHBIX NEPBUYHBIX CETEH CBS3M Ui NPOW3BOJACTBEHHBIX M
CIIEIMATIbHBIX HYXXJ M CETeH CBS3M, OpraHH3yeMbIX B HMHTEpecax TOCYJapCTBEHHOTO YIPAaBICHHS,
00oponsl U Oe3omacHOCTH. OTBETCTBEHHOCTH 32 BBINOJHEHHE PYKOBOISIIETO JOKYMEHTAa OTpPACid



BO3JIaraeTcs Ha PyKOBOJCTBO ONEPATOPOB MEPBUYHBIX CETEH.
2 HopMaTHBHBIE CCHUIKH

B HacrosimeM JOKyMEeHTe HCIONIb30BaHbl CChIIKHM Ha CIEAYIOIINE CTaHIapThI:

I'OCT 18.322-78 Cucrema TEeXHHYECKOTO OOCIY)KHMBaHHS M PEMOHTAa TEXHHKH. TEpPMUHBI U
onpeieNIeHUs

I'OCT 26886-86 CTblkn HU(PPOBBIX KAHAJIOB IEepeJaydl W TPYIIIOBBIX TPAKTOB MEPBUYHON CETH
EACC. OcHoBHBIE TapaMeTpOB

I'OCT 26599-85 Cucremsl nepefauy BOJIOKOHHO-ONTHUYECKHE. TEepPMUHBI U ONpee eHUS

I'OCT 27.002-89 HapexHocTh TeXHUKH. OCHOBHBIE IOHATHS. TEepMUHBI U ONpeeIeHUs

I'OCT P 50723-94 Jlazepnas 6e3omacHoctsb. O0mue TpedoBanHus 0€30MaCHOCTH TIPH pa3paboTKe U
9KCILTyaTalu! JIA3EPHBIX U3JIENUi

OCT 45.63-96 OGecnieueHne HaIEKHOCTH CPENCTB ANEKTPOCBs3U. OCHOBHBIE TIOJIOXKEHUS

OCT 45.64-96 Opranuzaiusi peMOHTa CPeJICTB NEKTPOCBsI3U. OCHOBHBIE MOJIOKEHHUS

OCT 45.66-96 3anmacHble 4acTH, HHCTPYMEHTHI M MPHHAJICKHOCTH CPEACTB AMEeKTpocBs3u. OoIme
TpeOoBaHUSA

OCT 45.104-98 CrTbIkM OINTHYECKHE CHCTEM IIepeJauydl CHHXPOHHOH NM(POBOH HepapXuu.
Knaccudukanms 1 0ocCHOBHBIE TapaMeTPhI

OCT 45.119-99 IlyHKTBI pereHepaiOHHbIE BOJIOKOHHO-ONTHYECKUX JHHMH mepenaun. OOmme
TpeOoBaHuUs 0€30MaCHOCTH

OCT 45.131-99 CtbIk ONTHYECKHUIT CUCTEMBI NEepeiaur CHHXPOHHOU 1Iu(poBOH nepapxun. MeTosisl
U3MEpEeHUs TapaMeTPOB.

3 Onpenesienusi, 0003Ha4eHUS U COKPAILICHUS

3.1 TepMuHBI U onpeaeTeHUs

B Hacrofmiem IOKyMEHTE NMPUMEHSIOTCS HIDKECIeoyrolue TepMuHbl U ompezneneHus: no 'OCT
26.599, 27.002, 18.322, P 50723, aTakxke no [1, 2, 3,4, 5,6, 7, &, 9].

3.1.1 Texnuueckasa 3xcmiayatauusi (TJ) - ocHOBHOH BHJ TPOU3BOACTBEHHOM IESATEIHHOCTH
IPENIPUATHN IEKTPOCBS3U, PEAIU3YEMbIN YEPE3 CUCTEMY TEXHUYECKOM IKCILTyaTalluu.

TD mnepBUYHOI CceTH OTHENBHOrO OIEparopa IMPEICTaBISIET COOOH COBOKYIHOCTh METOJOB H
QJITOPUTMOB TEXHHYECKOTI0 OOCTYKMBAHHMS, KOTOpbIe 00eCIIeYNBAIOT OPraHU3AIMIO U MTOAEPIKaHUE B
TpeGyeMBIX Mpeeax yCTaHOBJISHHBIX HOPM JIF0O0ro 00BEeKTa TEXHHYECKOH 3KCILTyaTalllH.

3.1.2 O0bexThl TexHuyeckoil 3xcrmiyatanmuu (OTJ) - TexHHUECKHE CpeACTBa SIEKTPOCBI3H
(TCD), aBusromuecs COCTaBHOW YacThIO COEAMHEHHSI B TpakTaxX M KaHalaxX Mepeladd U HUMEIOIIUe
CTBIK TEXHHYECKOW OKCIUTyaTallMyl Ui OOMEHa CHTHAalaMH KOHTPOJSL M YIpaBICHUS, a Takke
JIOTIOJIHUTENIHOE U CHEeLUaIbHOE 00OpYHNOBAaHUE MU CpPENCTBA, MPEAHA3HAUCHHBIC IUISA MOIJEpKaHUA
padorocriocobnocTr TCD u (MiIK) BHINOIHEHUS CIICIMATBHBIX (YHKIIWI, HAlIpHUMep, aKKyMyJIsITOPHbIE
OaTapeu, AW3eNH, ce000pyIOBaHUE MO 3aIUTe HHPOPMAIHMH U T.IL.

[pumepamu OTD MOryT ObITh: JHHEHHBIE TPAKThI KaOENbHBIX, PaIHOPENEHHBIX, CITYTHUKOBBIX U
BO3AYIIHBIX CHCTEM II€pead, CETEBbIE TPAKTHI, KaHANBl NEpeJadd, yJacTKH JIMHUHW IHepetadd u
TPaKTOB, MYJIbTUILIEKCHBIE U perenepanuonnsie cexmrn ais LICIT CLU, anmapatypa u obopynoBaHue
CEeTEBBIX y3JIOB (CTaHIIHIT), a TAKXKe UX OTJEIbHBIE 3JIeMeHTH Ha epBUYHBIX ceTsix BCC Poccun.

3.1.3 Texunueckue cpeacTna iekTpocBsizu (TCI) - TeXHHUECKHE CPENCTBA, HCIIONB3YEMbIE JIIst
(hopmupoBanus, 00pabOTKH, IepeIayy WIKA IprueMa COOOIICHHN STIEKTPOCBA3H.

3.1.4 Texuuueckoe oocayxuBanue (TO) - koMmIIIeKC onepanuii WK OMEPaNys 10 TOAACPKAHIIO
paborocmocobrOoCcTH WM HcnpaBHOCTH OTD mMpH HCIONB30BAaHUM €r0 MO HA3HAYCHUIO, XPAHCHUH U
TPAHCTIOPTHPOBAHUH B TEUEHUE BCETO CPOKA CITYXKOBI.

3.1.5 IIpopunakruyeckoe Texuumdeckoe odcay:xkuanme (IITO) - TO, BemomHsIEeMOe depe3
OIpe/ICICHHbIE BPEMEHHBIE HHTEPBAJIBI WIIH B COOTBETCTBHH C 3apPAHEE YCTAHOBJICHHBIMU KPUTEPUSIMU
1 HamnpaBlICHHOE Ha CBOEBPEMEHHOE MPEAYNPEXICHHE BO3MOKHOCTH TIOSBICHUS OTKaza WIIH
yxyamenns pyHkiuonupoaaus OTD.

3.1.6 Koppektupymomee texnuyeckoe oocayxupanue (KTO) - TO, BwmonaseMoe mocie
o0HapyXeHHs1 cocTosHUs HepaboTtocmocobHocTrn OTD W HampaBiIeHHOE Ha €r0 BOCCTAHOBJIICHHE B
COCTOSIHHME, KOr/ia mapaMeTpsl kadectBa OTD HaxomaTcs B mpernesiax yCTaHOBJIEHHBIX JIOITYCKOB.

3.1.7 VYnpaBiasemoe TexHuueckoe oocayxuanue (YTO) - TO, BwmomHsemMoe myTeM
CHCTEMATHYECKOr0 TPHUMEHEHUs] MeTOooB aHamu3a coctossHus OTD ¢ HMcrmonb30BaHMEM CPEACTB
KOHTpoOJNsl pabounmu xapakrepuctukamu OTD, ympaBieHHs KayecTBOM IEpefayd M yCTpaHEHUEM
HEeWCIpaBHOCTEH M HAIPaBJIEHHOE Ha CBEACHHE K MHHUMYMY NPOQHIAKTHIECKOTO0 TEXHHYECKOTO



00CITy>)XKNBaHHUS M COKpAIIEHIE KOPPEKTHPYIOIIEr0 TEXHUIECKOI0 00CTYKUBaHHSI.

3.1.8 CucremMa TeXHMYECKOH JKCILIyaTallid NepBHYHON ceTH omeparopa cBssu (CTI) -
COBOKYITHOCTH METOJIOB W aJTOPUTMOB TEXHHUYECKOTO OOCIYy)XHMBaHHSI OOBEKTOB TEXHUYECKOH
9KCILTyaTalluy MIEPBUYHOIN CETH, TEXHUUECKHE CPECTBA CBSA3U W MPOrPaMMHO-TEXHUUECKHE CPEICTBA,
a TaKKe TEeXHWYECKHH mepcoHan, olecreunBaronyie (YHKIMOHUPOBAHUE CETH C TpeOyeMbIMHU
Ka4eCTBEHHBIMH TIOKa3aTeNsIMHU.

CTD mnepBUYHOH CETH CTPOUTCS IO TEPPUTOPHAIBHO-MEPAPXUUECKOMY TPHHIMITY C YHUCIOM
HepapXU4ecKUX YpOBHEH, OIperenseMbM KOHKPETHBIMU YCIIOBUSIMH TEXHHYECKOW JKCILTyaTalud U
MacirabaMu 00CITy)KHBaeMOt CEeTH.

Ha Bcex nepapxuueckux ypoBHsix CTD Moryr ¢pyHKIMOHUPOBATS:

- CUCTEMBI orepaTtuBHO-TexHUUeckoro oocmyxuBanus (COTO) - mis mudpoBEIX ceTeil Ha OCHOBE
IICII craporo moxkoseHus;

- HeHTpbl TexHuueckor skcruryatauuu (LITI) - i nudpoBbix cereil HA OCHOBE COBPEMEHHBIX
L CIL

OTH U Jpyrue CTPYKTYPhl TEXHHUYECKOH SKCIUTyaTallMd OPraHW3yIOTCS Ha OCHOBE TEXHHYECKHX
CIIy>k0 OIepaTopoB CeTeN.

3.1.9 Cucrema ynpasjieHHs] IEPBHYHOH CEeThI0 ONEPATOpPa CBSA3H — KOMIUJIEKC MPOrpaMMHO-
TEXHUYECKUX CPEICTB M TEXHUYECKHUH NepcoHall, obecneynBaronpe GyHKIMOHUPOBAHNE TEPBUYHON
CETH TIpH JIFOOBIX U3MEHEHUSIX €€ COCTOSTHUSA, d()(PEKTUBHOE HCIIOIb30BAHUE BCEX €€ BO3MOXKHOCTEW B
UHTEpecax BTOPHYHBIX CeTed M JAPYIuX IONb30BaTelleil, COKpalleHHe BPEMEHH BOCCTAHOBIICHHS
TPaKTOB ¥ KaHAJIOB TIEpeayy U MOBBIIICHHE IPON3BOIUTEIILHOCTH TPY/a TEXHUYECKOrO IepcoHaa.

C yderom nostanHoro xapakrepa nudpopusamnun BCC Poccun Ha MEpBHYHBIX CETAX OIEPaTOPOB
CBS3U MOT'YT HMCII0JIB30BATHCs CICAYIOIINE MO}II/Iq)I/IKaLH/II/I CHCTEM YIIPABJICHHUA:

cucTeMa (aBTOMAaTU3UpPOBaHHas) onepaTHBHO-TexHU4eckoro ynpasienus (COTY, ACOTY) — mns
udpoBbIx cereii Ha ocHobe L[CIT cTaporo nokoneHus;

aBTOMATH3UPOBAHHAS CHUCTEMa YIPABJICHHS, OCHOBAaHHAas Ha COBpeMeHHOH koHmenuuu MCO-T
(Pexomennarms M.3010), cerb ynpasnenust aaektpocBszbio (CYD) - st iudpoBbIX ceTeil Ha OcCHOBE
coBpemeHHBIX L[CII.

COTY crpositcss 10 TEpPUTOPHATIBHO-UEPAPXUUECKOMY MPUHIUILY Ha OCHOBE CYLIECTBYIOIUX
CTPYKTYPHBIX MOApa3/AeIeHUN TEXHUUECKOH 3KCITyaTalluy IEPBUYHBIX CETEH OIIEpaTOPOB CBA3H.

3.1.10 3apep:kka TeXHUYECKOT0 O0CTYKUBAHUS - TIEPUO]] BPEMEHH MEXIY ONpeeIeHHeM MecTa
OTKa3a ¥ NPUOBITHEM TEXHHYECKOrO IepCoHaa.

3.1.11 DxcniyaTaluOHHBbI KOHTPOJIb HA MEPBUYHBIX CETSAX 0ONEPATOPOB CBA3M -

nponecc onpeneneHus coorBercTBUs OTD  ycraHOBIEHHBIM TpeOOBaHUAM B IpoLecce HX
SKCILTyaTalHH.

3.1.12 AHomajusi - pacXOXICHHE MEXKIy TEKyIIMM 3Ha4eHHEeM U TpeOyeMbIM 3HauCHHUEM
napameTpa OTD, He mpuBoOAsAIIee K IPEKPAIICHUIO CBSI3U .

AHOManMg MOXET BIUATh WIH HE BIHATH Ha CIHOCOOHOCTh OOBEKTa BBINNOIHATH TpeOyeMmyro
G yHKIHIO.

3.1.13 JledexT - orpaHudeHHbIi nepepsiB crocodHocT OTD BRINONHATE TpeOyeMyto (QYHKIHIO.
OH MoxeT TpeOoBaTh WK He TPeOOBaTh NEUCTBUI 10 TEXHUYECKOI SKCIUTyaTalllH B 3aBUCHMOCTH OT
OLICHK!U Pe3yIbTaTOB JOMOIHUTEIGHOIO aHAIN3A.

IlocnenoBarenpHble aHOMAINM, BBI3BIBAIOIIME YMEHbIIEHHE crocoOHocTH OTD  BHINOTHATH
TpeOyeMyto (DYHKIUIO, PACCMATPUBAIOTCSI B KauecTBe Jedekra.

3.1.14 OnepaTuBHO-TEXHHYECKHII KOHTPOJIb HA MEPBUYHON CeTH OnepaTopa CBs3U

- TIPOIIECC OMPEAETICHUSI COOTBETCTBHS OOOOMIEHHBIM OLIEHKAaM COCTOSIHUSA Hinkecienyromux OTI,
MMEHYEMBIX KOHTpoiupyeMbiMu o0bekTamu (KO):

- ceTeBbIX y310B (cTannmii) - KO-CVY (CO);

- TUHAN TIepeiavy U UX yYacTKOB, MYJIBTUILUIEKCHBIX U pereHepannonHsix cexuuit as LICIT CHN -
KO-JIIT (YJIID);

- TUHEWHBIX TPAKTOB U uX ydactkoB - KO-JIT (VJIT);

- CETEBBIX TPAKTO3 W MX YYACTKOB, BHPTYAJIbHBIX KOHTEHHEPOB M KOMIIOHEHTHBIX TPAKTOB JUIS
LCIT CIIU - KO-CT (YCT);

- ka"anoB nepexayn - KO-KII.

Jus coBpemennsix LICIT onpenenenne 0000MEHHBIX OIEHOK COCTOSIHUS JOIKHO OCYIIECTBIISTHCS
g Beex OTO.

KO (OT3 mns coBpemennsix LICIT) xapakrepn3yloTcsl ClIEAYIOIMMH OOOOIICHHBIMH OLIEHKAMHU
cocrostaus: «HOPMAY, «ITPEAVIIPEXIEHUEY, «I TOBPEXJIEHUEY», «ABAPUS».

3.1.15 "HOPMA" - mapamerpsl kauecTBa 1 31eMeHTsl KO HaxomsTes B pezenax yCTaHOBIESHHbBIX
JIOITYCKOB.



3.1.16 "IIPEAYIIPEXJIEHHWE" - napameTpsl KauecTBa HaXOIATCA B MpEAeTaxX yYCTAHOBICHHBIX
JIOITYCKOB, a TapaMeTpsl aneMeHToB KO, pexxuM 1 yciioBust pabOTHI CBHIETEIBLCTBYIOT O ITOBBIIICHHON
BO3MOXKHOCTH OTKa3a KO (mpuemiiemoe ka4ecTBo).

3.1.17 "INOBPEXJEHHUE'" - mnapaMeTpsl KauecTBa BBIIUIM 3a IPEAENbl YCTAHOBIIEHHBIX
JIOITYCKOB B pe3yibTaTe HapymieHus pexxuma KO mim Hanuuus HeWcnpaBHOCTH B HeM, omHako KO
COXpaHseT COCTOSHUE PAab0TOCIIOCOOHOCTH (YXYIIIICHHOE KaYeCTRO).

3.1.18 "ABAPHUS" - mapamerpsl KauecTBa BBIIUIM 3a HpEAEibl YCTAHOBJIECHHBIX JOIMYCKOB B
pe3ynbrare Hapymenus pexxuma KO WM Hamuuusi HEWCIPaBHOCTH B HEM, BCIIEACTBHE YETO
HabOmomaercs orka3z KO (HenmpuemiieMoe KauecTBo).

3.1.19 HcnpaBHoe cocTosinme - coctosHue OTD, mpuM KOTOPOM OH COOTBETCTBYET BCEM
TpeOOBaHUsIM HOPMATHBHO-TEXHUYECKOHN U (MJIM) KOHCTPYKTOPCKOH (IIPOEKTHOW) TOKYMEHTAIHH.

3.1.20 HencnpaBHoe coctosinue - cocrossune OTD, npu KOTOpOM OH HE COOTBETCTBYET XOTS OBI
OJHOMY W3 TpeOOBaHWH HOPMATUBHO-TEXHHMYECKOH H (WJIM) KOHCTPYKTOPCKOH (TPOEKTHOI)
JIOKyMEHTAIIHH.

3.1.21 IloBpexaenue - coObITHE, 3aKITIOYAIONIEECS] B HAPYLIEHUH UcTIpaBHOTO coctostHus OTD npu
COXpaHEeHUHU pabOTOCTIOCOOHOTO COCTOSTHHS.

3.1.22 PadoTocnocodHoe cocTosinme - cocrosHre OTO, npu KOTOpoM 3HaUEHHE BCeX MapaMeTpoB,
XapaKTepU3yIOIINX CIOCOOHOCTh BBIIONHATH 3aJlaHHble (DYHKIMH, COOTBETCTBYET TpPeOOBaHUSIM
HOPMaTHBHO-TEXHUYECKOH U (MIIN) KOHCTPYKTOPCKOH (IIPOEKTHOW) TOKyMEHTAIHH.

3.1.23 HepadoTocnocodHoe coctosinue - coctosHue OTD, mpu KOTOPOM 3HAYCHHE XOTS OBl
OJIHOTO TapaMerpa, XapaKTEepU3YIOIIEero CIOCOOHOCTh BBINONHATH 3afaHHble (YHKIHMH, HE
COOTBETCTBYET TPEOOBAHHMSM HOPMATHBHO-TEXHUYECKOW M (WJIM) KOHCTPYKTOPCKOW (TPOEKTHOM)
JIOKYMEHTALIUH.

3.1.24 Otka3 - coObITHE, 3aKNII0YatolIeecs B HapyleHu paboTocnocodHoro cocrosiHusa OTD.

3.1.25 Koappuuuent roroBuoctd (K,) - BepostHocTh Toro, uto OTD okaxercs B
paboTOCIIOCOOHOM COCTOSIHUM B ITPOM3BOJILHBIII MOMEHT BPEMEHH, KPOME TUIAHUPYEMBIX MEPUOIOB, B
TeYeHHe KOTOPBIX HCIIOIb30BaHNe 00bEKTa 0 Ha3HAYEHUIO He IIPeyCMaTPHBACTCSL.

3.1.26 Koa¢ppummeHT HeroroBHOCTH MM K03 puuueHt npoctos (K,,) - BEPOATHOCTH TOTO, YTO
CHCTEMa OKaXeTCd B HepaOOTOCHOCOOHOM COCTOSHHMHM B IIPOM3BOJIBHBII MOMEHT BpPEMEHH, KpOMe
IUIAaHUPYEMBIX IIEPHO/IOB.

Koappuument npocros OTD onHo3zHauHo cBsizan ¢ koddduiuentom roropuoctd K, = 1 - K, u
XapakTepu3yeT 6E30TKa3HOCTh (Yepe3 Ag) U PEMOHTOIPHTOAHOCTE (depe3 7).

3.1.27 Cpeausis HapaGorka Ha otka3 (7p) - oOTHOmIeHHEe cymmapHO# Hapabotku OTD k
MaTeMaTH4YeCKOMY OKUIAHHUIO YHCIIA €r0 OTKA30B B T€UEHHE 3TOH HapaOOTKU.

3.1.28 HapaoTka - poIoyDKUTENEHOCTD WM 00beM padotel OTI.

3.1.29 UHTeHCUBHOCTL 0TKA30B (o) - YCIOBHAS IUIOTHOCTD BEPOSTHOCTH BOSHHKHOBEHHUS OTKa3a
OTD, onpenensieMas IpU yCIOBUH, YTO JI0 pacCMaTpUBaEMOr0 MOMEHTA BPEMEHHU OTKa3 HE BO3HHK.

3.1.30 Cpeanee Bpemsi BoccTaHoBjeHusi (7,) - MareMaTH4eCKOe OXHIAHHE BPEMEHH
BOCCTaHOBJIeHUsI paboTocnocodHoro cocrosiHusa OTD mocne oTkasa.
3.1.31 Curnan usHaukanuu apapuiinoro cocrosinma (CHUAC) - curHan, CBS3aHHBIA C

HepaborocnocodusiM OTD U mepenaBaeMblii B MOPAKEHHOM HAMPABICHUHM, B KAaueCTBE 3aMEHbI
pabodero curHaia, ¥ yka3blBaroluii Apyrum padorocrnocodousiM OTD, 4To 0TKa3 UIASHTUPUIUPOBAH U
YTO JpyTrHe aBapHiHbIE CUTHAJIBI TEXHUUECKOH IKCILTyaTaIlH, SIBISIOIINECS CIEACTBIEM 3TOr0 OTKAa3a,
JOJDKHBI OBITH OIOKHPOBAHEI.

3.1.32 Curnaa aBapuu ciay:x0b61 (CAC) - curHan, BeigaBaeMbrii OTO, B KOTOPBIX HaYMHAETCS
W/WIM 3aKaHYMBaeTCs NPEIOCTaBICHHE YCIYrH, YTOOBl MOKa3aTk, YTO JAHHBIH BHJ YCIyTH Oojee He
npenocrasisiercs. CAC 1omKeH BbIIaBaThCs, KOTAa BEIUMIMHA pabodero napamMerpa CHIWKAETCs HIDKE
3Ha4YeHUs, TpeOyeMoro MaHHOH ciyx0o0i. DTO 3HaUYEHHE MOXKET COBMAJATh C TEM 3HAYCHHEM, IpHU
KOTOPOM Taroke Beigaercs curaan "ABAPUA".

3.1.33 Curnan yka3anusi 00 oTka3e Ha mpeamectByiomem ydactke (CYOII) - curnman,
YKa3bIBAIOIINH, YTO OTKA3 MPOM3O0IIEN Ha Y9acTKe, IPEAIIECTBYIOIEM 110 TPUEMY JAaHHOMY IYHKTY, U
MOATOMY KaKne-TH00 IeHCTBHS 10 TEXHUIECKOH SKCIUTyaTalliy He MHALIUAPYIOTCS.

3.1.34 Berpoennslii kanan ynpapiaenus (BKY) - kaHan 1orudeckux onepamnuii My CETeBEIMHI
anemenTamMu CY 3, HCMONB3YIOMMN KaHAI TIepeIayn JAHHBIX KaK CBON (PM3UYECKHA YPOBEHB.

K snementam CYD OTHOCSTCSI ONEpaIriOoHHBIE CHCTEMBI, YCTPOHCTBA B3aMMOJACHCTBHA, pabodas
CTAHIIMS | DJIEMEHTHI CETH 3JIEKTPOCBS3H - CETEBBIC SJIEMCHTHI.

3.1.35 Cetp ympaienusi IICII (CY) - cocraBHas uacte CYD, ynpaBisromas CETCBBIMHU
anementamu (C3) LICIIL.

CY mMoxer ObITh MOpa3zeneHa Ha psij noxacerert ynpasienus LICIT.

3.1.36 IToacery ynpaiaenuss LICII (IICY) - cocraBHas wactes CVY, cocrosimas w3 OTACTHHBIX



kaHasoB BKY u cBs3aHHBIX ¢ HUMHM BHYTPEHHUX JIMHUH TIepeiaud JaHHbBIX, KOTOPBIE COSINHEHBI JUIs
OpraHu3alliy CETH YIpaBJICHWS IepeJadd OMNEpallOHHBIX JaHHBIX B Tpenesax Jro0oi 3amaHHOM
tononoruu L{CII Ha TpaHCIOPTHOM ypOBHE.

3.1.37 Tlpuxuagnas ¢ynknusa ynpapiaenus (IIPY) - npuxmagHoil mporecc ynpaBieHHUs
anemeHToMm CYO.

[Mpuknagnass (QyHKIUS yIOpaBiIeHUs COCTOMT W3 areHTa (YIpaBlIsieMOro) W/WIM MEHEemKepa.
Kaxnapiit CO u onepannoHHas cuCTeMa WIH YCTPOMCTBO B3aUMOJEHCTBHSA JOJDKHBI MOAJNEPKHUBATH
MIPUKITAJHYI0 (QYHKIUIO YIIPABJICHHS, B KOTOPYIO BXOIUT IO KpaliHEel Mepe areHr.

[puknagnass ¢GyHKOWS ~— ynopaBieHHs — sIBIsleTCS  HadaloM  (MCXOIHOH) H  OKOHYaHHEM
(3aKITrOUMTENHEHOI) BeeX coobmenuit CYD.

3.1.38 Menemxep (M) - dacte [I®Y, koTopas cmocoOHa BBIAABAaTh OICPAIMIO CETEBOTO
yIpaBJieHUs(HAIIpUMep, TPOU3BOAUTH BBIOOPKY 3allliCH aBapUHOTO COOBITHS, YCTaHAaBIIUBATH
NIOpOroBbIe 3HAYEHUs) M IOJy4aTh MHQOpMaIMI0 00 aBapusix W O paboyMx XapaKTepuCTHKax. B
cereBble ameMeHThl LICII MoXkeT BXOAWTH WM HE BXOAWTh MEHEIDKEp, B TO BpeMs Kak B
OTEPaIMOHHYIO CUCTEMY WJIM YCTPOWCTBO B3aMMOJICHCTBHS BXOHT 110 KpaifHeH Mepe OIH MEHEeIKep.

3.1.39 Arent (A) - yacth [IDVY, xoTopas crocoOHa OCYIIECTBIISATh OTKIMK Ha OMEpPaIiy CETEBOTO
YIIpaBJICHUsS, BBIAaBa€Mble MEHE/DKEPOM, M BBINONHATH OINEPalii C YIpPaBiIsSeMbIMH OOBEKTaMH,
BbIJ]aBast COOBITHSI OT MIMEHHU YIPaBIISIEMBIX OOBEKTOB.

VYnpaBnsiemble OOBEKTHI MOTYT HaXOJWThCS B JaHHOM WIM B JpPYrod OTKPBITOH cHcTeMe.
praBHHCMBIC O6’I)CKTBI APYrux OTKPBITBIX CHUCTEM YIPABJIAKOTCA AUCTAHIHUOHHBIM aréHTOM 4Y€pe3
JIoKanbHOTO MeHemkepa. Bce cereBnie anmementsl LICII momnmepkuBaioT Mo KpaiHeidl Mepe areHra.
Hekoropsie cereBbie 3iementsl LICII oOecrieyuBaroT MEHEKEpPOB M areHTOB (yIPaBISIEMBIX).
HekoTopble ceTeBbIe 3JIEMEHTHI, HAPUMED, PEreHepaTopbl, HOAEPKUBAIOT TOJIBKO areHTa.

3.1.40 Ynpasasiemblii 00bekT (YO) - OTD, TexHHUecKas 3KCIUTyaTallus KOTOPBIX OCHOBaHa Ha
npuMeHeHuu meroga Y TO.

3.1.41 ®yukuouss odomeHa coodomennavu (POC) - nmporecc oOecreueHHs  CPEICTB
TpaHcopTupoBku cooduennit CYD k u ot pynkuuu [1DY, a Takike cpeicTB TpaH3UTA COOOIICHHH.

3.1.42 ®yHkuus onepanuoOHHOH cucTeMbl WM (pyHkuus B3amMmoneiicteus (OCP/YB®D) -
norndeckuit 00bekT CYD, KOTOpBIH OCYIIECTBIsieT 00paboTKy MH(pOpMAaMU YHpaBieHHs C IIENbIO
KOHTPOJISI U YIIPABIICHUS CETBIO JIEKTPOCBSI3U.

B wactu LICIT CLIU B CYD He cymiecTByeT pa3inius Mex1y GyHKIHEH ONepallioHHON CHCTEMbI 1
(GyHKIMEH B3aUMOIEHCTBHS; ATOT 00beKT cuntaercst pyunkuueit [IOY, comepxaeii mo kpaiineit Mmepe
MEHeKepa.

3.1.43 ®dyukuus cereBoro 3jiementa (CIO®D) - ¢GyHKIMA B Tpesenax JOTHYECKOrO OOBEKTa
uudpoBoii ceTH, KOTopasi MOIJCPKUBAET CETEBbIe TPAaHCIOPTHBIE ciykO0bl Ha 6aze LICII, Hampumep,
MYJNbTHIIEKCUPOBAHUE, KPOCCKOHEKIIMS, PEreHeparys.

@DyHKIUS CETEBOr0 AIeMeHTa MoaenupyeTcs ¢ momoribio OTD win yrpapisieMbIX 00bEKTOB.

3.1.44 OnepanuoHHble cMcTeMbl WM ycTpoiicTBa B3aummopeiictBusi (OC/YB) - aBTOHOMHSBII
¢usnueckuii toruueckuii 00bekT (AnemeHT CYD), kotopsiit noanepxkuBaer pynkuuro OCD/YBD, Ho
He nojiepxkuBaet Gpynkimoo COO.

OrnepanOHHBIE CUCTEMBI HJIM YCTPOKUCTBA B3auMoIeHcTBuUs conepxaT Gynkuuto ®OC u pyHKImo
[oy.

3.1.45 CerteBoii »1ement (CJ) - aBTOHOMHBIA (PU3WYECKUN JIOTHUECKUA OOBEKT, KOTOPBIH
Mojiiep)KUBaeT mo KpaiHelh Mepe o¢ynkiuio COD u MOXKET TakkKe MOIIePKUBATh (YHKIHH
OCD/YBD.

B ceresoii anement Bxomar YO (0OT9), ®OC u [1DY.

pmmepamu CO mrs L[CII CHU moryt OBITh: MYNBTHUIUIEKCHAs M pEreHeparfioHHas CEeKIUH,
CHHXPOHHBIE  MYJbTUIUIEKCOPHI ~OKOHEYHBIH UM  BBOJA/BBIBOJA, ammaparypa OIEepaTHBHOTO
TIepeKITIOUeHus (KPOCCKOHHEKIINH).

3.1.46 BcmomorateabHble 00beKTbI TexHHYeckod Ikcmiayatanuun (BOTJ) - oObekTh, He
BEITIONTHSIONINE HEIOCPEACTBEHHO (YHKIMIO Iepeadn cooOmeHnid (yCTpoicTBa OOHApYKEHHS
OTKa30B, TIepeadn CIy)KeOHBIX CUTHAJIOB, aBapuitHOW curHamm3anmy, conpspkeane ¢ COTO u COTY).

3.1.47 Baok ¢ ommoKkamMu - OJIOK, B KOTOPOM MMEETCSl OJfHA WJIM HECKOIBKO OITHOOK 10 OUTaM.

3.1.48 Cexkynaa ¢ ommokamu (ES) - oTpe3ok BpeMeHH B OIHY CEKYHIY, B KOTOPOM HMEETCS OJIHH
HITH HECKONTBKO 6710K0B ¢ ommbkamu (Errored second)

3.1.49 Cekynga nopaxenHas ommékamu (SES) - oTpe3ok BpeMeHH B OIHY CEKYHJY, KOTOpBIi
coaepxut > 30% O70KO0B ¢ omMOKaMH W, TI0 KpaifHeil Mepe OuH nepro ¢ 0OIBIINM KOTHMYECTBOM
omrbOK WK CHIBHO mopakeHHsIi iepuon (Severely errored second).

3.1.50 Ontnyeckuii ycmumreanb (OY) - yCcTpOHCTBO Ui YCHJICHHS ONTHYECKHX CHUTHAJIOB Ha
OCHOBE aKTUBHOT'O ONITHYECKOI'0 BOJIOKHA.



3.1.51 Ycunureas mommoctu (OY3) - OV ¢ OonbliuM 3HAYEHHEM MOIIHOCTH HACHIIICHUS,
MpeiHa3HauYeHHOe JUIsl UCIIONb30BaHUS HEMTOCPEACTBEHHO Ha BBIXOJIE ONTHYECKOTO MepefaTduKa JUlsd
YBEJIMYEHUS YPOBHS MOITHOCTH CHUTHAJIA.

3.1.52 Npeaycuaurtens (OY;) - OV ¢ o4YeHb HU3KMM YPOBHEM IllyMa, MpeIHAa3HAYCHHOE IS
WCIIONIb30BAaHMSI HEMOCPEICTBEHHO Ha BXOJAE ONTHYECKOrO TPHEMHHKA JUIS YBEIWYEHHS €ro
YYBCTBUTEIHHOCTH.

3.1.53 Jluneiinpiii yennuredab (OY;3) - OY ¢ HU3KHM YPOBHEM IIyMa, KOTOPOE CIeAYeT BKIIOYATh
MEXJy y4acTKaMH MTaCCHBHOT'O BOJIOKHA JUISl YBEJIMUECHUS JUIMHBI YU4acTKa pereHepariH.

3.1.54 YpoBeHb ONMACHOCTHM - TOTEHIMAIbHAs ONACHOCTh AOCTYNA K JIA3€pHOMY H3IYyYCHHUIO B
000K TOYKE BOJOKOHHO-ONTHYECKOW CHUCTEMBI CBSI3U OINpPENEISIETCS yPOBHEM ONTHYECKOTrO
W3JTy4EeHHUs B CIydasx, KOrJa UMEIOT MECTO:

- 0OpBIB BOJIOKOHHOT'O Ka0eJIs;

- pa3beAnHEHNEe ONTUYECKOTO COSTUHUTEIIS;

- omOKa ornepaTopa WM HapylIeHHe MPaBHI TEXHUYECKOW 0€30MacHOCTH NP SKCIUTyaTaI|H.

3.1.55 YpoBeHnb omacHocTH 1 - OTHOCHUTCS K JIFOOOW YacTH BOJIOKOHHO-ONTHYCCKOH CHUCTEMBI
CBSI3M, KOTJa HE INPOUCXOAUT BO3JECHUCTBHS HAa YEIIOBEKA JIa3€PHOT0 H3JIYYECHUS, IMPEBBIIIAIONIErO
JIOIYCTUMBIE TIPENIEITbl U3y4YeHUs Kilacca | AJIsl MCIIONIb3yeMOH JUTHMHBI BOIHBI U TIPOJIOJDKUTENEHOCTH
U3ITydEeHUSI.

3.1.56 YpoBeHb ONMACHOCTH 2 - OTHOCUTCS K JIFOOOW YacTH BOJIOKOHHO-ONTHYCCKOH CHUCTEMBI
CBSI3W, KOTJa HE IMPOUCXOAUT BO3JCHUCTBHS HA YENIOBEKA JIa3€PHOT0 W3JIYYCHHS, IMPEBBILIAIONIEr0
JOIMYCTUMBIC NIPCACIIbI U3JTYYCHU KilacCa 2 JJIsL HCHOHBSyeMOﬁ JJIMHBI BOJIHBI U MPOJO/IKHUTEIIbHOCTHU
U3ITy4dEeHUSI.

3.1.57 YpoBennb onmacHocTH 3A - OTHOCHTCS K JIFOOOW YacCTH BOJOKOHHO-OINTHUECKOW CHCTEMBI
CBSI3W, KOTJa HE IMPOUCXOAUT BO3JCHUCTBHS HA YEIIOBEKA JIa3€PHOT0 M3JIYYCHHS, IMPEBBILIAIONIErO
JOIMYCTUMBIC Mpeacibl U3TTYy4YCHUST KJj1acca 3A JJIs1 HCHOHBSyCMOﬁ JJIUHBI BOJIHBI n
NPOAOJKUTCIbHOCTU U3JTYYCHUA.

3.1.58 YpoBenn onacHoctu K x 3A - B quamasone miuH BojtH 0T 400 HM 10 4000 HM OTHOCHTCS K
J000W YacTH BOJIOKOHHO-ONTHYECKOW CHUCTEMbI CBSI3M, KOIZla HE IPOMCXOAUT BO3JCUCTBUSI Ha
YeJioBeKa JIA3ePHOr0 M3IYUCHHUS, MPEBBIINAIOIECrO JOMYCTHMbIC TPEaebl H3aydeHust kmacca K X 3A
JUTA UCTIONB3YeMOH JTMHBI BOJIHBI U POJODKUTEIBHOCTH U3TyICHUS.

3.1.59 YpoBenb omacHoctu 3B - oTHOCHTCA K J1I00OH YacTH BOJOKOHHO-ONTUYECKON CHCTEMBI
CBSI3M, KOTJa HE IMPOUCXOMUT BO3JACHCTBHA HA YEIIOBEKA JIa3€PHOTO H3IYUEHHs, MPEBBIIIAIONIETO
JONYCTHUMBIC Tpedensl u3NydeHHs kimacca 3B ang  ucmomb3yemod  JJIMHBL  BOJIHBL UM
MIPOIOJKUTEIHHOCTH H3IIYdEHH.

3.1.60 YpoBeHb omacHOCTH 4 - OTHOCUTCS K JIF0OOOH YacTH BOJOKOHHO-ONTHYECKOH CHUCTEMBI
CBSI3U, KOTJIa MOXKET MPOMCXOIUTH BO3ZACHCTBHE Ha YeJIOBEKA JIA3EPHOTO M3NTYUCHHUS, PEBBIIIAIONIETO
JONyCTUMBIE Tpefensl W3MydeHus kimacca 3B gng  ucmomb3yemMod  AIMHBL  BOJNHBI U
TIPOIOJKUTEIHHOCTH H3IIYdCHHS.

3.2 CokpauleHus U 0003HaAYeHHSA

A - areHr,

AJIT - ammapaTypa JIMHEHHOT O TPaKTa,

ACII - aHAJIOTrOBas CHCTEMa Iepeaayy,

B3IIC - BHYTPU30HOBAs MIEPBUYHAS CETh,

BKY - BCTPOCHHBIN KaHal yIpaBJIeHUs,

BJI - BBICOKOBOJIbTHAS BO3AYIIIHASI JIMHUS EpENAYH,
BOKB - BpeMeHHasl onTHyecKas kKabelbHas BCTaBKa,

BOKBII - mpocras BOKB,
BOKBC - cnoxkHas BOKB,

BOJIIT - JINHUS Nepeadr BOJIOKOHHO-ONTUYECKAS,

BOJIII-BJI - BOJIIIL, B xotopoit OK noasemier Ha onopsl BJI,

BOTD - BCTIOMOTATENBHBIN 00BEKT TEXHIYECKON IKCILTyaTaIlHH,
BCC - B3aUMOYBSI3aHHAS CETh CBSI3H,

3UIT - 3aI1aCHBIC YaCTU, UHCTPYMEHTHI, IPUHAJIEKHOCTH,

ns - MHCTPYKIIUS 110 SKCIUTYaTalHH,

Kr - K03(h(HpUIMEHT TOTOBHOCTH,

Kn - K03(h(PUIMEHT HErOTOBHOCTH WM KOA((HUIIMEHT ITPOCTOS,
KTO - KOPPEKTHPYIOIee TEXHMYECKOe 00CTYKNBaHHE,

KY - KaOeIbHBINA YyJacToK,

JIA - JIMHEHHO-aIMapaTHLIN 1eX
&
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- IUHASA TIepeIayH,
- JIOKaJTbHAsl CETh Iepeaad,

- INHEWHBIN TPAKT,

- MEHeIKep,

- MECTHas MIePBUYHAS CETh,

- M&XIYHAPOIHBIH cOt03 3ekTpocBs3u (MCD) mo tenedhoHnn U Tenerpadum.

HEoOCITy)KMBaeMbIi pereHepaliOHHbIH MTyHKT,
OINTHYECKOE BOJIOKHO,

ONTHYECKHUI KaOelb,

OK, BCTpOEHHBIN B Ip0303alUTHBIN TPOC,
OKOHEYHBI! IYHKT,

00CITY’)KNBaeMBbIi pereHepalioHHbIN TYHKT,
OlepaloHHas CUCTEMA,

JaMIma o0IeCTOeYHON CUTHAIIM3AIINH,

(YHKIMS ONepallMOHHOM CHCTEMbI WM (DYHKIIUS B3aUMOJICHCTBUS,
ONTHYECKUH YCUITUTENb

YCUJIUTENb MOILITHOCTH,

NPEAYCUIIUTEND,

JMHENHBIN yCUIUTENb,

00BEKT TEXHUYECKOH AKCILTyaTalny,

OCHOBHO# 1IpoBOY KaHa,

THiceBoCTydaiiHas 1ocIeJ0BaTeNbHOCTD,

nozcets ynpasienus LICII,

npuKIIaaHas GyHKIMS ynpaBiIeHus,
NPOrpPaMMHO-TEXHHYECKHI KOMIUIEKC,
npoUIIaKTHIECKOE TEXHUIECKOe 00CITy)KUBaHHUE,
HpaBUJia TEXHUIECKON 3KCILTyaTalluy,
IJIE3MOXPOHHAs IU(POBast Hepapxus,
PEMOHTHO-BOCCTaHOBUTEIIBHBIE pabOTBHI,
pereHepaTop JIMHEUHBIH,
PEMOHTHO-HACTPOEYHBIE PabOTHL,

CHUTHAJI aBapuH CITyXKObl,

CHUTI'HaJI MHMKALUY aBapUIHOIO COCTOSHMUS,
COETUHUTEb MEXaHUIECKHH,

MarucTpanbHas IEpBUYHAS CETh,
CTPOHTENIbHO-MOHTaKHBIE PabOTBI,

COEIUHUTEND ONTUYECKUI pa3beMHBI,

CHCTEMa OIEePaTHBHO-TEXHUIECKOT0 00CTYKUBaHNUS,
CHCTEMa ONEePaTUBHO-TEXHUYIECKOIO yIpaBIICHHU,
cetp ympasnerus L[CII,

CHUT'HaJI yKa3aHUsI 0TKa3a Ha MPE/IICCTBYIOMIEM YUacTKe JINHUY NepeiadH,
CETh YIPABIICHUS 3IEKTPOCBSA3BIO,

CHHXPOHHas IU(pOBast HEPAPXUS,

CETEBOM TPAKT,

CHCTEMa TEXHHMYECKOH HKCILTyaTall|y,
CUHXPOHHBII TPAaHCIOPTHBIN MOIYJIb,

CETEBOM DJIEMEHT,

(hyHKIUS CETEeBOrO AIIEMEHTA,

cpenHee BPeMs BOCCTAHOBJICHUS,

CpeaHsisi HapaOOTKa Ha OTKa3,

TEXHUYECKOE 00CITY>KUBaHUE,

-TEXHUYECKUE CPEACTBA DIICKTPOCBA3H,

TEXHUYECKUE YCIIOBUS,
TEeXHUYECKHE TpeOOBaHMS,
TEXHUYECKas SKCILTyaTaIHs,

- TUTIOBOM 3JIEMEHT 3aMEHBI,

- TEXHUKO-PKOHOMHIYECKOE 000CHOBaHHUE,
- YCTPOMCTBO B3aUMOJICHCTBHUS,

- (YHKIHA B3aMOIEHCTBYS,

- Y4aCTOK JIMHUHU NEpeauH,



VIIT - YYaCTOK JIMHEHHOr O TpakKTa,

YO - YIIpaBJIsieMBIH O0OBEKT,

YTO - YIIpaBJIIeMOe TEXHIHYECKOE 00CITy)KUBAHHE,
d0C - QpyHKIIS 0OMEHa COOOIICHUSM,

ICII - upoBast CHUCTEMa TepeiadH,

Tro - IIGHTp TEXHUUECKON IKCIUTyaTall|H,

UBC - YETBIPEXBOJTHOBOE CMEIINBAaHUE,

S0 - OKCIUTyaTallUOHHAs TIOKyMEHTAIIUs,

ICS - nuTr030BEIH CO,

DCF - BOJIOKHO C KOMIIEHCUPYIOIIEH AUCHIepCUei,
DSSMF - BOJIOKHO CO CMEIIIEHHEM JIICIIEPCHH,

ES - CeKyHJIa C OITHOKaMHU,

NZ DSSMF - BosioKHO C HEHYJIEBOI CMELIEHHOH HcIiepCHeH,
POC - MTaCCUBHBIM KOMIIEHCATOP AUCIIEPCUH,

SES - CEeKyH/1a, MOpayKeHHask OIMOKaMHu,

SMF - OJJTHOMOJIOBOE BOJIOKHO,

Ao - HHTEHCHBHOCTb OTKa30B.

4 OcHOBHBIE NOJIOKEHHS N0 TeXHH4Yeckoi 3xkcmtyaTanuu BOJIII

4.1 O0ume NoOI0KeHU

4.1.1 Cucrembl TEXHHYECKOM 3KCIUTyaTalluM M ympaBieHus nepBuuHbIX cerei BCC Poccun,
OpTaHU3YyEMBI€ COOTBETCTBYIOIIMMH OIE€paTOpaMu IJTHUX CeTeﬁ, SABJIAKOTCA OOHUMMHU H3 OCHOBHBIX
cucTeM obecriedeHus (pyHKIMOHMPOBAHHUS IEPBUYHBIX CETEH.

4.1.2 OCHOBHOH IIE€TBI0 TEXHUYECKON SKCIUIyaTallMM AO/KHA OBITh MUHMMH3AaLUS Kak CIydaeB
BO3HUKHOBEHHSI, TAK M BIIMSHHSI OTKAa30B Ha KauecTBO (yHKIHOoHUpoBaHus OTD.

4.1.3 IlpoexTHpoBaHME M TEXHHYECKas OKCIUIyaTalllsd CETH IOJDKHBI OCYLIECTBISATHCS TaKUM
o0pa3oM, 4YTOOBI 3aTpaThl B TEYEHHE BCEIO CpPOKAa OKCIUTyaTallud ObUIM MHMHHMMAaJbHBL. J{ns
OIpeIeTIeHHOT0 Ka4yecTBa 00CIY)KUBAHUS OOLINE 3aTpaThl CKIAIbIBAIOTCS U3

- KalMTaJbHBIX 3aTparT;

- 3aTpaT Ha MCIIONB30BAaHKE 110 HA3HAYEHHMIO;

- 3aTpaT Ha TEXHUYECKYIO 3KCILTyaTaluIo;

- moTepu 10X010B (Win mTpadoB) 3a CUET NEPEPHIBOB CBSI3M;

- mTpadoB 3a yxy/uieHne KauecTBa QyHKIMOHUPOBAHUSL.

4.1.4 B cootBerctBun ¢ Pexomennmammeit MCO-T M.20 0OBEKT TEXHHYECKOH AKCIUTyaTaIlMH
NpeIHa3HayeH Ui BBIIOMHEHHS ONPEIETIeHHBIX (YHKLIUH MEXIy CThIKaMH Ieperadd (PUCYHOK 1).
PabGouas xapakTepHCTHKa, KOHTPOJIUpYeMas BCTPOCHHBIM YCTPOWCTBOM OOHApPYKEHHS OTKa30B,
coo0IaeTcss Mo CTBIKY TEXHHYECKOH OSKCIUTyaTalUH MO0 aBTOMATHYECKH I10CJE BO3HUKHOBEHUS
0TKa3a, JJUOO 10 3anpocy 00 nH(pOpMAIMU TEXHUIECKOH IKCILTyaTaIlu.

Kpome Toro, npyrue (QyHKIUM SKCIUTyaTalldd M YIPABIECHHS MOTYT BBIIOIHATHCSA C ITOMOILBIO
CTBIKa TEXHUYIECKOH 3KCIUTyaTalludl B COOTBETCTBUH ¢ IpuHIUnaMu CY 3, U3M0KeHHBIMU B [3].

4.1.5 Omgnu i Heckonbko OTD ¢ omanm min HecKOIbKUMHA BOTD cOCTaBIIAIOT SJIIEMEHT CETH WIN
cereBoit aeMeHT (CD).

Hns coBpemennsix LICII TexHMYeckas SKCIUTyaTallsi KOTOPHIX OCHOBaHa Ha MNPUMCHCHUH
yIIpaBIsIeMoro Texamaeckoro oocmyxuanmsa, OTD, Bxomsamme B coctaB CO, SBISIOTCS O CYIIECTBY
YIpaBIIiEMBIMA OOBEKTAMHU.

CD Hapsay ¢ GYHKIUSIMH 3JEKTPOCBSI3M  BBIMOMHSET GYHKIMUA (OPMUPOBAaHUS U OOMeEHa
CHTHAJlAMU YIIPABJICHUS M KOHTPONS C JPYIMMH CETEBBIMH 3JIEMEHTaMH, CEThIO YIIPaBICHHUS
AJIEKTPOCBA3BI0 U MECTHBIM TEPMHHAIOM OOCTY)KUBaHHA (pabodasi CTaHIHSA), a TaKKe JOMOTHUTEIEHO
MOJKET BBITIONHATH (DYHKITUH areHTa u (WIn) MEHeDKepa.

4.1.6 TexHuveckas SKCIUTyATAIHS TIPOU3BOIUTCS TpH [3]:

- BBOJIC B SKCIUTyaTaIHio (TIaCIIOPTH3AIINA);

- TONAep)KaHMHM B COCTOSHUM HCIPABHOCTH B TpOIEcCe OKCIUTyaTallH (TEXHHYECKOEe
00CITy>)KUBaHHE);

- BOCCTAQHOBJIEHHH paboTOCIIOCOOHOCTH (PEMOHTHO-HACTPOCUHbIE H PEMOHTHO-BOCCTAaHOBUTENBHbIC
paboTh).

4.1.7 Tpotecc TEXHUIECKON SKCIUTyaTalliy BKIItoYaeT B cebs [3]:

- U3MepeHne pabounX XapaKTEepUCTHK;

- OOHapy>KeHHE OTKa30B;

- CUTHaJIM3anuio o0 OTKa3ax M pabouux XapaKTepHCTHKAX;



- pe3epBUPOBAHUC;
- BOCCTAHOBJICHHE PabOTOCIIOCOOHOCTH;
- MPOBEPKY (ITOCTIC BOCCTAHOBIICHHS).

Qbwexr

CTeIk nepenaus TEXHHYECKOH CTeIX mepenau
IKCTLTYaTalHA

CTBIK TEXHHYECKOH IKCIUTYATALIHA

Hrdopmaims 3anpoc
TeXHHUYeCcKoH TEXHHUYECKOH
IKCIUTYaTALIUHA 3KCTIYaTALIMH

PucyHok 1 - CTbIKM 00BEKTa TEeXHHYECKOH AKCIUTyaTalluu

4.2 XapakTepucTHKAa METO/I0B TEXHHYECKOI0 00CTyKHUBAHUS

4.2.1 Pexomennytorea cnenytomue meronsl TO: IITO, KTO, YTO [3]. IITO Bxmrouaer:

- TIEpUOJMNYECKUIM IKCILTyaTallMOHHbBIN KOHTPOIIb;

- IUTAHOBBIC U3MEpeHHs pabouux xapakrepuctuk u PHP;

- IUTAHOBYIO 3aMEHY KOMIIOHEHTOB amnmapaTypsbl;

- TeKylee 00CIy)KHBaHHe 00OPYIOBaHHS U AIIapaTyphl .

KTO Bxitouaer:

- HETIPEPBIBHBIN 3KCIUTyaTallMOHHbII KOHTPOJIb;

- 3MU30JUYECKUN IKCIUTyaTallMOHHBII KOHTPOIIb;

- ONePaTUBHO-TEXHUYECKUH KOHTPOJIb;

- PBP u PHP;

- mMepeHue pabounx xapakrepuctuk. Y TO BKIO4aeT:

- HETIPEPBIBHBIN 3KCIUTyaTallMOHHBII KOHTPOJIb;

- ONePaTUBHO-TEXHUYECKUH KOHTPOIIb;

- olepaIyy yIpaBJIeHUs U NEPEKIIIOUCHUS Ha PE3EPB.

4.2.2 Ha coBpeMEHHOM 3Tarie pa3BUTHS CPEACTB JIEKTPOCBA3H M CETH YIPABICHUS AIIEKTPOCBA3BIO
JoMuHHpYoliee 3HaueHue mpuodperaer YTO, koropoe mo cpaBHenuio ¢ [ITO u KTO mosBonser
OOHApYXUTh M YCTPAaHUTh HAMEYAIOUIUICS OTKAa3, a B PSAAE CIy4aeB OCYIIECTBUTh U BOCCTAHOBIICHHE
6e3 mpekparnieHus cs3u. CoBpeMeHHBIE cpeAcTBa AneKTpocBssn, Hanpumep, JJCIT CLIU, npakTiuaeckn
OpPHEHTHPOBaHK WMEHHO Ha mpuMeHeHne YTO wu Bo B3ammopeidcTBim co cpenctBamu CYD
00ecneunBaOT TEXHUYECKYIO IKCIDTYaTal[Mi0 Ha HOBOM KaueCTBEHHOM YPOBHE, B COOTBETCTBUH C
konnenimeit MCO-T [6].

VYupasneane cerpro LICIT CIIM ocymiecTBisieTcsi HA OCHOBE HCIIONB30BAaHHMS MHOTOYPOBHEBOT'O
pacnpenenenHoro mpomnecca ympaieHus (CYD-CVY-IICY). Kaxngpiii ypoBeHs mpemompenemisier
YPOBEHb BO3MOXKHOCTEW CETEBOro yrpasieHus. HukHeMy ypOBHIO 3TOM OpPraHHM3allMOHHOW MOJEIH
ynpasierus (pucyHok 2) coorerctsytor CO LICII CLU, obecnieunBaronme yCayra TPAHCIIOPTHOTO
yposHi. [IOY B mpemenax CO ygacTByeT B oOMeHe W oOecreuMBaeT MOICPKKY YIpPaBICHHS B
HampaBJeHnHu paBHomnpaBHEX CO 1 YB/OC.

[pomecc cBs3u obecrieanBaetcs mocpencteoM OOC B mpeenax Kaxxaoro JOTHIECKOro 00beKTa.

B [I®VY kaxaoro J0rmgeckoro 00beKTa MOTYT BXOAWUTH TOJNBKO areHTHl MM TONBKO MEHEIKEPHI,
WIN KaK areHThl, TaK ¥ MEHeKephl. Jlornyeckue OOBEKTHI, B KOTOPHIE BXOIST MEHEIDKEPHI, MOTYT
YIPaBIATh APYTUMH OOBEKTAMHU.

Kaxnerii  ypoBeHb  MHOI'OYpOBHEBOW  OpraHM3AIMOHHOW  MOJEIM  MOXET  00ecreduTh
JIOTIOJTHUTENIFHBIE BO3MOXKHOCTH yIpaBieHus. OJHaKo, CTPYKTypa COOOILIEHHI JOKHAa OCTaBaThCs
omHoit u Toit ke. Menemkep B CO LICII CHM MoxeT MOABIATh aBAPHUHYIO CHUTHATU3AINIO,
CO371aBaeMyI0 OJHUM WM Oosee yrnpasisieMbiMu CO Mpu BOSHUKHOBEHHH OOIIETO OTKAa3a, U 3aMEHSTh
ee IpyruM cooOIIeHneM aBapHitHOW CHTHann3aluy, HanpasisieMbiM kK OC/Y B, naentuduiupyommum



WCTOYHHK aBapHH.

@dopmar HOBOTO COOOIIEHWs aBapWUHHON CHUTHAJIM3AaIMU COTJIACOBaH C IPYIMMH COOOIIEHUSIMHU
aBapUitHOM CUTHATIM3AlMU.

@dopmar cooOmIeHnsI COXpaHsIeTCs NPY TPAHCIIOPTHPOBAHUN COOOIICHHUIT BBEPX 10 MEPapXHH, T.e.
coobmenus CO IICIT CHU k apyromy CO ACII CIM Oymyr MMeETh TaKyl XKe CTPYKTYpY, Kak
coodmenus CO IICIT CIIN x YB u coodmienus YB k OC.

Ha pucynke 3 mpuBeneHbl IpUMEpHI OpraHU3alMU CBS3H HA OCHOBE HCIONB30BAHUS IPOTOKOJIOB
Q-cThIKa, peann3oBaHHbIX B hyHKImu ©OC:

- Mexxy MeremkepoM B OC u arearoMm B YB (ctbik 1);

- MeXIy MeHekepoM B YB u areHrom B ceteBoM aemente CDa (ctoik 11);

- MeXJIy MEHEKEpOM B ceTeBoM dneMenTe CDa u areHtoM B cereBoM dneMente CO0 (ctoik 11).

Q ' Q PaGouas craHLMA
4 POC 4

il

AN

OC/ ; ' M
EE® ®| |

|

F OC/ VB ¢ dyuxumei F
! OC®/YBD |
Q
Q p P0C 4 ®0OC 4 M
oV _l_ ! 2
}-A M A =M
u\
Y s
0C/ VB ¢ ¢pyuxuueii OCH/VBD
© 6 | ="
F OC/ YB ¢ dpyukumeit OCH/YBD Q F
I FI Q I BKY
BKY BKY
\ 300C , $0OC Y , PGC, —
H(DV Y L L n¢y ¥ H¢Y Y 4!’ b
Aa M A A M A
h
“ TN 7t
1
Y

e,

€3 ¢ dyrxumnu C3O C3 ¢ dyuxumeit C3P, C3 ¢ pyuxumamu C30 u
OCO/VBD T.€. perexHeparTop OCP/YBD

Pucynok 2 - Mopens opranuzanmu ynpasienus cetsio LICIT CLIA
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Pucynok 3 - IIpumeps! opraHu3aIiiy CBA3M IpH YIPABICHUH CETHIO

Ha pucynke 4 npusenena mozaens CY, IICY u CYD u noka3aHo B3auUMOACHCTBHE MEXIY HUMU.

Hocrym k TICY ob6ecrieuen nmocpeacTBoM GpyHKIMOHANBHOTO Oioka cereBoro anementa JJCIT CLIN.
Ceresoii anement [CII CLIM moxer ObITh momkitodeH K ApyruM ydactkam cetu CYD uepes
CJIEJLyIOIINE COBOKYITHOCTH CTBIKOB:

- pabouas cranis (CTeIK F);

- YCTPOMCTBO B3aumoneicTus (CThIK Q);

- omepauroHHas cucrema (CThik Q).

Ha pucynke 4 crnemyeT OTMETHTb HECKOIBKO TOYEK, UMEIOIINX OTHOIIeHHE K apxutekrype [ICY.

- HECKOJBKO CETEBBIX DJIEMEHTOB MOTYT OBITh pa3MEIIEHBl B OIHOM MECT€ PpacIONOKEHHS
obopynoBaHus, Haripumep, cereBsle 3aeMeHTs! LHICO; U HIC3,, C33; U COs3y;

- ¢ynkuus odmena coobmenusimu cereoro anementa JICIT CLIM 3akanumBaer cooOuieHust (B
cMmbicie Oojlee HHU3KHMX YPOBHEH MNpOTOKONA), MapUIpyTH3UPYIOT €ro WIH C €€ IOMOIIBI0
OCYIIECTBIIsIeTCsl  00paboTka cooOlIeHHHd BO BCTPOSHHOM KaHaje ympasienus BKY, winm
OCYILIECTBILSIETCS €€ COSAMHEHHE Yepe3 BHEIHUN Q-CTHIK, TAKUM 00pa3oM:

a) BCE CETEBBIC AIIEMEHTHI MOT'YT OBITh HEOOXOANMBI [T MapmipyTu3anun coodmernii BKY mexmy
MOpTaMH B COOTBETCTBHU ¢ WH(OpPMAIIMEH YIpaBICHHS MapIIpyTU3alMei, CoAepKalelcsi B CETEBOM
3JIEMEHTE, TO €CTh HEKOTOPBIE CETEBBIE IEMEHTH MOTYT MOTPEOOBATHCSA IS BBIMOIHEHMS (DyHKIMH
MIPOMEXYTOUHON CHUCTEMBI,

0) ceTeBbIe 3JIEMEHTHI MOT'YT TAKXKE MOTPEOOBATHCS YISl MOAICPIKKHU CTHIKOB THna Q u F;

- JIMHMASA TIepefiaud MEXAY CETEBBIMH JJIEMEHTaMHM, DACIHONOXKEHHBIMH B Teorpauiecku
Pa3HECEHHBIX MeCTaX WM MEKCTAHIHMOHHAs CBs3b Mexny cereBeIMU dnemenTamMu JCII CLIU o6praro
opranuszyercs o kanaaam BKY;

- cBs13b Mexy cereBbiMA deMeHTamu JICIT CL, HaXoasmmMucs B OTHOM MECTE PacIlOIOXKCHHUS
000pyIOBaHUS, OpTaHMU3YeTCs Yepe3 BHYTPUCTAHIIMOHHBIN kKaHan BKY wnm depes IokampHYIO CETh
nepemayn (JICII).

Kaxnas [ICY momkHa uMeTs 1o MeHbIel Mepe oaua C3, koropsiit moakmodeH k OC/YB.

Ortor CO, Ha3bIBaeMbBI CETEBBIM JJIEMEHTOM MEXCETEBOTO MIII03a WM IIUTIO30BBIM CETEBBIM
anementom (LLICD), npuenen na pucynke 4. Dnement LICD nomken o0magaTh BO3MOXKHOCTHIO
BBIMOJHATH (PYHKIIMIO MapIIPyTH3aIHK Ha CETEBOM YpOBHE /Ut coodmenunii BKY.

4.2.4 Tlpn npumenenun Ha cetu omneparopa cBsizu JCIT CIIU pa3HbIX mpon3BoOmUTENedl MOXKeET
BO3HHKHYTh TpoOsiema B3ammopnencTtBusi mexay IICY pasubsix ¢upMm. B stom ciiyqae B meHTpe
ympasienus cetbio (CY) pekoMeHryeTcs yCTaHOBHUTH TooBHBIE ycTpoiictBa obenx IICY, a omepaTtop
B LIEHTPE YMpaBIICHUS, OOCIYXHBAIOLUINN 3TH YCTPOWCTBA, JODKEH YCBOWTH JIBa HaOOpa KOMaH[ H



npoueayp (1100 HyXHO UMETH JIBYX OTIEPAaTOPOB).

BsaumoneiictBue camux noacereit JICII CLIU, T.e. cs3bp mexay CO pasubix noacereit JCIT CLHU,
B 3TOM CIly4ae BO3MOXKHA JIMIIL ITyTeM oOMeHa KoMroHeHTHbIMU motokamu LICIT I'TTI'U IIpu stom
€IMHBIA TPaKT BUPTYAIbHOTrO KOHTEHHEpa Mexxay 3TuMu CD, KOTOPBIN JOHKEH OBbUT ObI YIIPaBIISTHCS 1
KOHTPOJIMPOBAThCSl €IMHON CHCTEMOM YNpaBIIEHHs, 3aMEHSETCS ABYMS, JEHCTBYIOIIMMHU B TIpeenax
CBOEH TOACETH M YIPaBISETCSl KaXKIbIH CBOEH CHUCTEMOW YNpaBlEHHs, T.€. TEpSeTCs CKBO3HOW
KOHTPOJIb 32 JAHHBIM COEIMHEHUEM.
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Pucynok 4 - Mogens CV, I[ICY u CYD

4.3 DKCMIyaTAlMOHHBIA KOHTPOIb

4.3.1 Onenka kauyectBa ¢yHkimoHupoBanuss OTD, ocymiecTBiseMas NPU HKCILTYaTAlIHOHHOM
KOHTpOJIe, 00eCTIeYrBAaLT:

- omperieTIeHre COOTBETCTBHSA pabounx xapakrepucTuk OTD melicTByOmNM HOpMaM;

- HaxoxaeHne OTD ¢ HapynieHneM QyHKIMOHUPOBAHUA M OTKIOHEHUSIMU pabodnX XapaKTepHCTHK
OT JEUCTBYIOIUX HOPM.

4.3.2 DKCITyaTallMOHHBIA KOHTPOJH MPOM3BOTUTCS C TOMOIIBIO CPEACTB SKCIUTYaTallHOHHOTO
KOHTPOJISI, BKIIFOUAIOIINX YCTPOMCTBA BCTPOEHHOTO KOHTPOJIS M NPOTPaMMHO-TEXHHIECKHE CPEICTBA,
Bxomsmue B coctaB OTD mmbo aBTOHOMHBIE CpEACTBA HM3MEpPEHHH, B TOM YHCIE YCTPOICTBa,
obecrieunBaroIe aBTOMaTH3ALMIO N3MEPEHUH U PETHCTPALMIO X PE3YJIbTATOB.

OKCIUTyaTallMOHHBIA ~ KOHTPOJb  MOJpPA3JEIsIeTCs Ha  HENPEpPBIBHBINA, MEPUOAWIECKUN U
SMU30IUYECKUIL.

4.3.3 HenpepsIBHBII KOHTPOJb - BUJ IKCIUTYaTAaI[MOHHOTO KOHTPOJIS, IPOBOJMMOIO HENPEPHIBHO
WIN TYTEM ONpoca COOTBETCTBYIONIEIO YHWCIA MapaMeTpoB C IIENBI0 ONEPATHBHOTO OMNpEENICHHS
xapakrepa u Mecta HerctipaBHocTH OTD. HenpeprIBHBIN HKCIUTYaTAIMOHHBIN KOHTPOIIb CETH SBISIETCS
MPOIeCCOM, TpPH KOTOPOM AaHOMANWM W JeQeKTh, OOHapy)KEHHbIE B OOBEKTaX TEXHHUYECKOH
9KCIUTYaTalliy, AHAIM3HPYIOTCS W TIPOBEPSAIOTCA. OTOT aHANINW3 MOXKET OBITh BHYTPEHHHM WM
BHEIITHUM OTHOCHTEIBHO 00bEKTa. B cirydae BHENIHEr0 OH MOXET BBIIOIHATHCS JTMO0 MECTHBIMH, JTHOO
LIEHTPAIN30BAHHBIMH CPEICTBAMH.

KoHTponb cocTosT 13 rpex HeNpephIBHO K COBMECTHO IPOBOIMUMBIX POLIECCOB!

- TIporiecc KOHTPOJIS ISl BBISIBICHHS aHOMAJIHH (KPaTKOBPEMEHHBIH MTEpHO);

- TIporiecc KOHTPOJIS ISl BBISIBICHHS 1eEKTOB (CPeJHECPOUHBII MEpHOn);

- TIporiecc KOHTPOJIS ISl BBISIBIICHHS YXY/IIIEHHOTO Ka4eCTBa (JIOITOBPEMEHHBIH MEpHO).

Kaxnprii mporiecc CONpOBOXKAAIOT OIpPEAETICHHBIE [aHHBIE, TO €CTh COOpaHHBIC JaHHBIE 00
aHOMaJMAX M coOpaHHBIE MaHHBIE O nedekrax. [Ipomecchl KOHTPOIS 32 aHOMAIMAMH U JedeKTamu
COOTBETCTBEHHO YKAa3bIBaIOT Ha BO3HWKHOBEHHME COCTOSHMHM aHoMaimmu win jaedekra. IIpomece



KOHTpOJIT 32 YXYyANICHHEM KayecTBa OLCHUBACT YPOBEHb KauecTBa OOBEKTa TEXHUYECKON
9KCIUTYyaTallMd U PEIIAET, SBIAETCS JIM KA4eCTBO HOPMAIIBHBIM, YXYIIUICHHBIM M HEIPHEMIICMBIM.
OTH ypOBHH Ka4yecTBa OMpPEACISIOTCS Ha OCHOBE IMONYYCHHBIX M MPOAaHAIM3UPOBAHHBIX NAHHBIX 00
aHOMAIUAX M JAe(eKTax 3a 3aJaHHBIi WHTEpBal BpeMeHH. [loporu, pasnersiomuie yxXyAlIeHHbIE H
HellpueMIeMble IpeJieIbl KauecTBa, U Iepuos HaONIIONCHUS OIPENesaloTcsa I KaXIoro nedexra u
HOATBEPKACHHOTO COCTOSHUS HEPaOOTOCIIOCOOHOCTH WM IIaKeTa aHOMaNuil U 1edeKToB, a TaKKe AJL
KaXIoro Ttuma oObexTa. VHAWKanus yXyALIEHHOTO WM HENpHEMJIEMOro 3Ha4eHUs padodmx
MapaMeTPOB BBINACTCS KXKABINA pa3 IPH MPEBBIIICHUN ONPEAEIEHHOr0 Mopora. JTOT MPOoLEecC M0Ka3aH
Ha pUCYHKE 5.

Bce curnansl nepBUYHON WH(pOpMANWU OT pa3iIMYHBIX JATYMKOB JIMOO MEpenaroTcsi OT KasKAOTro
OTD B Omnok oOpaboTku, OO oOpabaThiBatoTcss Ha Mecre. [TokazaTenn paboOYMX XapaKTEPUCTHK
ONPEIENSIOTCS Ha OCHOBE 3TOW mH(popmManuu. Kaxuelii m3 mokazareneld paboYMX XapaKTEpUCTHK,
Ha3bIBaeMBIX IMokazatemsiMu omubok (ES, SES), oOpabarteiBaeTcsi OTIEeNnbHO, 4TOOBI paccUMTATh
BEJIMUMHY KayecTBa nokazateist pabotel OTO.

DyHKImA PyHxiumAa
oT3 BOT3
ITpouece korTpOIA KparkospemenHsii
I o6 HapyKeHHA npottece
AHOMAJTHIH

Cobparnpie AaHHsIe 06 AHOMAIHAX ——

h 4
IIpouecc koBTpONS CpenHecpodHbIT
nJs 0OHapyKeHHA niporIecc
nedekTon

CobpanHbie naHHbIe 0 gepexTax
h A

Ouesxa pabogero Roxrospeensii
napamerpa — Tiporece

IMponecc [
KOHTPOJIA [NA

OOHapyKeHHA

HEenpaBHIbHO- Henpuemnemoe  Vxymmennoe  HopManbioe
ro ¢ymxaro- Ka4ecTBo Ka3eCTBO Ka9ecTBO

e

O6HapyxeHHe HEMPaBHIILHOTO
YHKLIHOHMPOBAHMSA M/ BOIMOMKHOCTH
HETIPaBIIBHOTO QYHKIHOHNPOBAHIA

Pucynok 5 - [Iponecc KOHTpONs B 00BEKTE TEXHUUECKON SKCIUTyaTalluH

Iloka3arenu omnOOK III/ICprBLIX KaHaJIOB U TPAKTOB SBJISIFOTCS CTATUCTUYCCKUMU IMapaMEeTpaMu U



HOPMBI Ha HUX OIPENENICHBI C COOTBETCTBYIONIEH BEPOSATHOCTHIO MX BBHITIOITHEHHS.

Junst mokazatenell ommOOK pa3paboTaHbl JONTOBPEMEHHBIE W ONEpaTHBHBIE SKCILTyaTal[MOHHBIC
HOPMBEL.

JlonroBpeMeHHBIC HOPMEI OMpeieieHbl Ha ocHoBe pekomeHaarmit MCO-T G.821 mns OLIK u G.826
JUISl BBICOKOCKOPOCTHBIX TPakToB. [IpoBepka H0NTro BpeMEHHBIX HOPM TpeOyeT B 9KCIUTyaTallMOHHBIX
YCIIOBHSX JUTMTENBHBIX IEPUOIOB NU3MEpeHus - He MeHee | Mecsia [2].

OmnepaTHBHBIE HOPMBI OTHOCATCS K 9KCIIPECC-HOPMaM, OHH OIPE/IeNIeHbl HA OCHOBE PEKOMEHIAINi
MCD-T M.2100, M.2110, M.2120 u M.2101 mns CIIU u TpeOyroT a1 CBOCH OIIEHKH OTHOCUTEIHHO
KOpOTKHX TeproioB m3mepenus: T - 15 mun., | gac, 1 cyrku, 7 cyTok.

Jlis aHanmu3a pe3yabTaToB KOHTPOJIS OMPEICIIAIOTCS MOporoBsie 3HaueHus S1 u S2 uncna ES u SES
3a mepuoy HabmoneHus T [2].

Ecnmu, wnampumep, 3a mepuon HaOmomenus T B mporecce SKCIUTyaTalldd IO pPe3yiabTaTaM
9KCILTYaTallMOHHOT0 KOHTpOIIs nonydeno uucno ES, SES, paBHoe S, To 310 03Hauaer npu:

- S > S2 - HenmpueMIIeMoe Ka4ecTBO;

- S1 < S < S2 - yXyneHHoe KauyeCTRO;

- S < S1 - mpueMieMoe KauecTBO.

4.3.4 Tlepuonuueckuil KOHTPOJIb - BHJ SKCIUTYaTallUOHHOI'O KOHTPOJIS NMPOBOAMMOrO IO 3apaHee
HaMEUYEHHOMY IUIaHy MJIM POrpaMMe C MOMOIIBIO CPECTB IKCIUTYaTallMOHHOT'O KOHTPOJIS.

4.3.5 Dnu3oanvecKkuil KOHTPOIb - BUJ KCIUTYaTallMOHHOIO KOHTPOJIS NMPOBOJUMOI0O C MOMOIIBIO
CPEICTB AKCILTYaTalHOHHOT'O KOHTPOJISL:

- 110 Mepe HEOOX OTUMOCTH;

- IIPY OTKJIOHEHUU OTJEIIBHBIX MIAPAMETPOB TPAKTOB U KaHAJIOB IIEPENAUYM OT HOPM;

- 10 3asBKaM BTOPUYHBIX CETEH U IPYrUX MOTPEOUTENEH;

- B IIpoliecce U T0CIe PEMOHTHO-BOCCTAHOBUTEBHBIX padoT.

4.3.6 Ilepuonuyueckuii U SMU30UUECKUN KOHTPOJIb MPOBOAUTCS Ha OCHOBAaHHUHM METOJUK MPOBEPKH
HOPMHUPYEMBIX TapaMeTpoB (pabounmX XapaKTepHCTHK) M ONpEAENeHHs MeCTa HEeUCIPaBHOCTEMH,
UMEIOIINXCS B JCHCTBYIOIIUX MHCTPYKIMSIX 10 OKCIUIyaTalldM M HACTPOMKe, YKa3aHUAX IO
MPOBEICHUIO U3MEPEHUH U IPYTUX JEHCTBYIOMNX HOPMATUBHBIX JOKYMEHTAX.

Hcxonst u3 3THX [JOKYMEHTOB, OIpPEACSIETCS MepeueHb KOHTPOIUPYEMBIX MMapaMeTpoB U
HNEPUOIUYHOCTh KOHTpOJIi (IPH COCTABJICHUM IUIAHOB M3MEPEHMH), OINpPEIEISIOTCS 3HAuYeHUS
HapamMeTpoB 1 HEOOXOUMBIE (IOMyCTUMBIE) TEXHUUECKHE CPENICTBA.

Jis mpoBeneHHs aBTOMATH3MPOBAHHBIX H3MEPEHMH JIMHEHHBIX M CETEBBIX TPAaKTOB IIPU
HNEPUOIUUYECKOM M BMU30JUYECKOM  KOHTPOJIE  B3aMMOJCHCTBME CPEICTB  H3MEPEHUH ¢
IIPOTUBOMONOXHBIM KOHIIOM KOHTPOJIMPYEMOI'O TpPaKTa OCYILIECTBIJISIETCA C IMOMOIIBIO anmapaTypsl
TEJIEKOHTPOJII M TeJIeyHpaBieHHs JHUOO IO U3MEpAeMOMY TPaKTy C IIOMOIIBIO CIIENHaIbHO
pa3paboTaHHBIX YCTPOWCTB M ¢ nomoinsio cpeacts [1TK.

4.4 OnepaTHBHO-TeXHUYECKUI KOHTPOJIb. ABapUIHAS CUTHAJIM3aLMs

4.4.1 O6uwe nonoxxeHus [3]

OmnepaTHBHO-TEXHUYECKUII KOHTPOJIb OCYIIECTBISIETCs HernpepbiBHO 0e3 BhiBoga KO (OTD mis
coBpemeHHbIx [ICII) w3 oskcmmyatammu. Coobmierns o cocrogHuax KO tmma "HOPMA'",
"TTIOBPEXXJIEHME" u "ABAPUA" nomxusl nepenaBatscs B CYD (COTY).

OCHOBHBIM TIapaMETPOM OLIEHKH COCTOSIHHMS TPAKTOB IIPHU OINEPATHBHO-TEXHUYECKOM KOHTPOJIE
SIBIISIETCS KAYECTBO MEpeaady CUI'HAIIOB.

KauectBo nepenaun B coBpeMennbix [[CIT onennBaercs o nokaszarensm oumbok ES u SES, a st
LCII cTaporo mokoneHus - 0 KO3(PPHUIHESHTY OITHOOK.

Jluans mepemaun - KO-JII paz6buBaercs nHa ydactku JII (YJIM), 3akirodeHHBIE MEXIY
MIPOMEXYTOYHBIMHM ITYHKTAMH, TJ€ OKAaHYMBAIOTCS JHMHEHHBIE TPAKTHI WM BBIJCISIIOTCS CETEBBIE
TPAKTBI, & TAKKE MEXKIY IPOMEKYTOUHBIMH ¥ OKOHEYHBIMH ITYHKTAMH.

Jlunetinerit Tpakt KO-JIT pa3buBaercs Ha MYyIBTHILUIEKCHBIE M pereHeparmonnbie cekiuu st L{CIT
CHOU wmu ygactku (YJIT), 3aKitodeHHBIE MEXKAY ITYHKTAMH BBIICICHUS CETEBBIX TPAKTOB WIIH
ITyHKTaMH BBIACIECHNS M OKOHEYHBIMH ITyHKTAMH.

Hencnpasnsrit yaacrok KO-JIII, KO-JIT, KO-CT (VJIII, YJT, YCT) ompenensercs B LTD
(COTO) nyrem ananuza napopMmarwm 00 mMereHnn coctostaus KO.

4.4.2 Curnansl aBapuiiHON HH()OPMAITUH

Ha pucynke 6 mokasan mporecc 0o0paOOTKH aBapuitHOM WHGpOpManuu 00 00BEKTEe TEXHHIECKOI
9KCIUTyaTalliy, HayWHas C  Tpomecca  KOHTPOIS Uil OOHAapyXKeHUss  HENpaBHIBHOTO
(YHKIIMOHNPOBAHUSL.

Curnansl  aBapuitHOW wuH(opmammu TexHnueckor oskcruryaraiun TIPEJIYTIPEXXIEHUE",
"TMTIOBPEXXJIEHUE", "ABAPUA" - MoryT BbIIaBaThCS WM HE BHIIABATHCA B OOBEKTE TEXHUIECKOM
sKcIITyatarmu. Korya curaan BeiaeTcst 3a mpesenaMu 00beKTa TEXHHIECKOW HKCIUTyaTaliy, Ipoece



00paboTKH aBapuifHONH WHGOPMAIH MOXET OOBCTUHATH COOOIIECHHS OT JPYTUX WCTOYHHUKOB
(HanpuMep, OT IPYrHX OOBEKTOB TEXHHUYECKOH SKCIUTyaTalluH, O BPEMEHU CYTOK, 00 MHTEHCUBHOCTH
Harpy3kd H T.J.) C BEIXOAHBIMHU JaHHBIMH OT TpOIEcca KOHTPOJS 32 IUIOXUM (YHKIIMOHHPOBAHUEM,
YTOOBl PEMINTh, JODKHBI JIM BBIAABATHCS CPOUYHBIE, HECPOYHBIE WM HH()OPMAIMOHHBIE CHUTHAJIBI
TexHnaeckoi skciuryartanmu. Korma npuaar CUAC wmu CYOIL, or OTD mMoxer morpeboBaThes
Bbiaya CAC.

Ipouecc koHTPONA
obHapyXeHHA HEMPaBUNBLHOTO
(PYHKUHNOHUPOBAHNA
(pucyHox 5)

CUAC nmm Jpyrue HCTOTHUKH
CyorIl l £

Hpouece 006paGoTku apapuitHOM
uHpopMaLmH

: ApapuitHas uROp-
: MAauA TeXHIYECKOH
IKCITyaTaUuH

CAC ABAPHSs TIOBPEXIEHHE ITPERYTIPEXIEHME

Pucynok 6 - [Ipouecc 06paboTku aBapuiiHoi HHGOpMaLUK

CHAC, CYOII u CAC, BrigaBaembie OTD, HCIONB3YIOTCS IS TOTO, YTOOBI N30€KaTh HEHYKHBIX
JIECTBUI 110 TEXHUYECKON IKCIUTyaTaLUH.

[osienenne CYOII o3Hayaer aub0 OTKa3 B OOOPYAOBaHWM, BBIAAIONIEM CHTHAJ aBapuH, JIMOO
HapylIeHHEe Iepefadyr IOCTYMAOUIEro CUrHajga (CHUrHajd M3BELIEHUs 00 OTKa3e MpeIIeCTBYIOIIErO
000py10BaHUs WIIM y4acTKa JUHUM nepenad). YToObl MpaBUIBHO ONPENENUTHCA MEXYy STUMH JBYMS
BO3MOXHOCTSIMH, HEOOXOIMMO IPOBECTH HE3aBUCUMOE TECTUPOBaHHE JMOO BXOJHOI'O CHI'HAJIA, JTHOO
000pyI0BaHUs, BBIIAIONIETO aBapuiiHbIN curHal. Ilopa)keHHbI BXOAHOM CHUTHAN yKa3bIBaeT Ha OTKa3
MpemecTByromero obopynosaansi. OOopynoBaHHe, BBIJAIOINIEE aBAapUHAHBIN CHTHAN, MOXET OBITh
UCIIBITAHO HE3aBUCUMO MeTomoM IulekdoBanus. M ecnu obopymoBaHue paboTaeT HOPMAlbHO, TO
BBIJIA€TCSI CUTHAJ OTKAa3a IPE/IIIECTBYIOIEro 000pyaOBaHuS.

Coobmenne 00 oTKase, mepenaBaeMoe MO CTBHIKY aBapUHHOW CHUTHAIHM3AINHN, HCIOIB3YETCS TPHU
ompenenennn ortkazasmero OTD. Mupopmarms MoxeT OBITh IpeAcTaBieHa MO0 HA MeCTe, JHOO
JVCTAHIIMOHHO Yepe3 CHCTeMY cOopa aBapHitHBIX CUTHAJIOB.

CurHainsl aBapuy MOTYT OBITH IIPE/ICTABICHBI B BUJIE:

- MHIMKAIWH Ha CTHIKE aBAPUHHOW CHTHAIHM3ALNH (HApUMeED, TTOJI0KEHHE KOHTAKTOB, CHTHAI
TTOCTOSTHHOT'O TOKA);

- COOOIIIEHHS aBAPUITHOM CUTHAM3AIMHK B HHTep(delic yenoBek-MamHa (CThIK Trma F).

4.4.3 ®opmupoBaHHe CUTHAIIOB 0000MIeHHBIX orleHOK cocTosiHmt KO (OT3)

Anroput™ (popMUpOBaHHS CUTHATIOB 00OOIIEHHBIX OIEHOK COCTOSIHUS I pa3nmdHoro tuma KO
m3siokeH B kaure 2 I1TD [3].

[Ipu popmupoBanmu coobmierns 0600IeHHoN oneHkn cocTosHUsT KO dukcupyercs cienyromast
nH}popManus:

- Homep KO;

- coctrosiane KO;

- mata 1 Bpemst n3meneHus cocrosaus KO.

®dopmupoBaHKe COOOIIEHNST HAa OJJHOM CETEBOM y3J€ (CTAHIIMM) OCYIIECTBISIETCS 110 OTKa3aBIIEMY



WA HEHCIIPABHOMY KOHTPOIUPYEMOMY O0BEKTY CAMOTO BEICOKOTO TTOPSI/IKA.

®opmupoBanue curHana "ABAPUS" Bemmectosmero KO momkHO UCKITOYaTh (HopMUpOBaHHE
CUTHAJIOB 00 M3MEHEHUH COCTOSTHUS HIbkecTosmero KO.

IIpu omHoBpemenHoM Hanuuuu curHanos "TIOBPEXIEHUE" seimectosmero KO u "ABAPUA"
Hwkectosmero KO dopMupyroress curHaimsl 00 M3MCHEHHH COCTOSHHS KaK HIDKCCTOSIIETO, TaK U
BhIecrosero KO.

5 IIpoexTupoBanue u pacuetr BOJIII

5.1 O6mue nonoxkeHus Mo npoexkTuposanuio BOJIIT

5.1.1 UcxoaupiMu qanHeIMH 1715 ipoekTuposanus BOJIII sBusrores:

- cXeMa OpTaHH3alliH CBSI3H;

- TEeXHHMYECKHE XapaKTEPUCTHKU Ha amlnapaTypy W KaOemu pa3iM4HbIX MPOM3BOAWTENEH, BKIIOYAs
HaJIeKHOCTh U CTOMMOCTb;

- MPOTSHKEHHOCTh YYaCTKOB pEreHEepalty;

- Tpebyemas IpoIyCKHasi CHIOCOOHOCTh (JIMHHUM MePeAadn), B TOM YKCIE U Ha MEPCIIEKTHBY;

- Tpebyemble nokazarenu HaaexHoctu aust BOJII B 30He peiicTBUsI onepaTopa CBSI3H.

5.1.2 Ha nepBoM 3Tarne NpoeKTHPOBaHUs peKoMeHyeTcst BeinoHeHne TOO pa3nuyHbIX BapUaHTOB
peanu3anuy CXeMbl OpraHU3aliy CBsI3H (IIPOEKTa), JUISl 4ETO MOXKET MOTPe0oBaThCS:

- OIpezieieHNe COCTaBa 000PY/OBaHUS M MPOTSHKEHHOCTH Ka0eds, 3a/1eHiCTBOBaHHBIX B IPOCKTE;

- pacyer JUIMH y4acTKOB pereHeparum;

- pacyeT U NPOEKTHPOBAHUE MTOKa3aTeNel HaJeHOCTH;

OlIEHKa DKOHOMHYECKOH 3P (PEKTUBHOCTH MEPOTIPUSTHI 110 MOBBIIICHUIO HAJIEKHOCTH;

- pacuer 3anacoB 3UII u ux pacnpeneneHus;

- OLIEHKa TEXHUKO-IKOHOMHYECKOI 3(PEKTUBHOCTH peasi3alii BapuaHTOB MPOESKTA.

5.1.3 Tlpu pOEKTUPOBAHNH B CXEME OpPraHMU3alllK CBS3H PEKOMEHAYETCS C YUETOM OCOOCHHOCTEH
U Bo3MOXkHOCTeH coBpemeHHbIXx BOJIIT opuenTHpoBaThCs Ha:

- OpraHM3aLMI0 OJHONPOJIETHHIX (0e3 mpoMexyTouHbIxX MyHKToB) BOJIII Ha MECTHBIX HEepPBUYHBIX
CeTsIX;

- opraHm3anuio opHompojieTtHoro ydactka BOJIII mexay OByMs COCEOHHMH CETEBBIMH Y3JIaMH
(OPII) Ha BHYTPH30HOBBIX M MAarucCTpajJbHOW MEPBUYHBIX CETAX, MPUMEHSST Al 3TOro, Ipu
HEOOXOANMOCTH, ONTHYECKUE YCHIUTEINH;

- THOKOE WCIONB30BAaHHE B 3aBHCHMOCTH OT Ha3HA4YeHHS BO3MOXHOCTEH 3(QeKTHBHOCTH
Pa3IMYHBIX CIOCOOO0B YIUIOTHEHHS HH()OPMALIMH - BpEMEHHOM, CIIEKTPaJIbHBINH M IIPOCTPAHCTBEHHBIH.

5.1.4 PexomeHngyeTcs NpU NPOEKTHPOBAHMU C IIENbIO IOBBIMICHUS HAJEKHOCTH, YMEHBIICHUS
9KCIUTYaTaIllMOHHBIX PAcXOJOB U KaIllUTaJbHBIX 3aTpaT, CBSI3aHHBIX C Pa3BUTHEM B IEPCIIEKTHBE,
OpPHUEHTUPOBATHLCS Ha:

- ucnonb3oBaHue OK TONBKO C OJHOMOMOBBIMM BOJMOKHAMH Ja)XX€ HA yJacTKax CETH C MaJod
MIPOITYCKHOW CITOCOOHOCTHIO;

- npumeHeHne OK ¢ pe3epBHBIMU ONTHYECKUMU BOJIOKHAMU;

- TIpUMeHeHHe Oosiee BBICOKOCKOPOCTHOM aImaparypbl JIMHEHHOTro TpakTa (Ha OJHY WM JIBE
crynean uepapxuu i JJCII ' u va omun mnu aBa yposas CTM B ICIT CLIN), o cpaBHEHHIO C
HCXOJHBIMU JaHHBIMHU B YaCTH TPeOYEeMOH MPOMyCKHON cIOCOOHOCTH (CM. 11.8.3).

5.1.5 PexomeHmyeTcsi C LENBI0 COKpAIEHMS KalWTaIbHBIX 3aTpaT Ha MECTHOCTH C TPyHTaMHU
BBICOKOM KaTeTOpHU MPOEKTHPOBATh IMPOKIIAIKy ONTHIECKOro kabemns Ha onopax BJI B coorBercTBHM €
OCHOBHBIMH MOJIOKEHUSMH 110 TTpoekTupoBanuto BOJIII-BJI, m3noxenHsiMu B 1. 5.5.

5.2 Ooumme TpedGoBanus no odecneuenuro nage:xxunocru BOJII

5.2.1 Ilpu npoextupoannu BOJIII nomxHsI OBITH 3aaHBI TPEOOBAHUS IO HAICKHOCTH:

- KO3 PHUIHUEHT TOTOBHOCTH - K;

- CPOK CITY>KOBI;

- cpesHee BpeMsi BOCCTAHOBIIEHUS - T,

5.2.2 Tlpu TpOEKTHPOBAaHWHM NOJDKHA OBITH TPOW3BENEHA OICHKA IOKa3aTeneld Hale)KHOCTH Ha
COOTBETCTBHE 3aJaHHBIM TPEOOBaHUAM, ITyTEM TOCTPOSHHS CTPYKTYPHOH cxeMbl HagexxHoctu BOJIIT
n pacuera K, u T, C y4eTOM pe3epBHUPOBAHMS IO HCXOAHBIM JaHHBIM O Ha/Ie)KHOCTH COCTABHBIX YacTeh
000pyI0BaHUS, MOTYICHHBIX OT IMocTaBIKa B cooTBeTcTBUU ¢ OCT 45.63.

5.2.3 Tlpu npoextupoBarnu BOJIIT gomxHe OBITH onpenenens TpedboBanus K oprannzanun TO u
peMoHTa u cpeacrBam Bocctanosienus (3UI) anmapatypst BOJIIL.

5.2.3.1 B coorBerctBuu ¢ OCT 45.64 nomkHB! OBITH YCTAHOBIICHBI M 3alMCaHbl B KOHTPAaKTe Ha
MIOCTaBKY OOOpPYJOBaHMS YCIOBHS ITOCIErapaHTHHHOTO OOCTY)KMBAaHHS M PEMOHTa ammapaTypsl B
TEUYEHWE CpOKa CIIy)KOBI, YCTAaHOBIEHHOTO B KOHTpakTe, TY, nmub0 Ipyrnx [OKyMEHTax Ha



00opyIOBaHUE.

Jomxao ObITh TpousBeneHo TOO BapHaHTOB IOCIErapaHTHHHOTO OOCTY)KMBaHWS M PEMOHTA
001I1eT0 KOJIMYECTBa anMapaTyphl, IPEITyCMOTPEHHOT'O KOHTPAKTOM.

5.2.3.2 Tlpu mpPOCKTUPOBAHWH JIOJDKCH OBITh TIPOU3BEICH BBIOOP CHUCTEMBI OOCCIICUCHUS
BOCCTaHOBJIEHHUS anmapartypsl ¢ nmomoiusto 3UII, ans gero:

- TIPOM3BOAUTCS pacueT KomudecTBa 30H oOcmyxuBanus 3WJlom ammapatypsr BOJIIT s
3amaHHoro 7 u mect pazmenienus 3UII;

- B cootBercTBUM ¢ OCT 45.66 nmo "MeronukaMm OlLIEHKH JTOCTATOYHOCTH M pacyera 3amacoB B
komruiekTax 3UII cpenct anekrpocsszu" onpenensercs cocras UL ans anmapaTypbl Kaxa0# 30HbI
OOCIy)XMBaHMSI TIO CJEIYIOUIMM HCXOAHBIM JIAHHBIM, KOTOpPBIE JOJDKHBI OBITH ITPEJOCTABIECHBI
MIOCTaBIIUKOM:

a) coctaB 000pYJIOBaHMS, JUIsl KOTOPOTo A0oJbKeH ObITh paccuutad 3UII (o rtatam u 610Kkam);

0) HOpMaTUBHBIE (pacyeTHbIE) IMOKa3aTeNy Oe30TKAa3HOCTH IIaT M OJOKOB 00OpYyJOBaHHMS, IS
KoToporo paccuutsiBaercs 3UII;

B) MEPUO]T MTOTIOJIHEHUS 3aMaCHBIX YacTe, i pacueTa wiat u 010koB 3UII (3aBUCHT OT yCIOBHIA
m. 5.2.3.1);

I') CTOMMOCTH TUIaT U OJIOKOB 0OopynoBaHus mpu noctaBke B 3UIT (s onmTuMu3anmu cocraBa
3arm4yacTei o CTOMMOCTH).

5.3 Pacuer anunbl yuacTtka pereHeparuu BOJIIT

5.3.1 TIpu npoexTrpoBaHuM BICOKOCKOPOCTHBIX BOJIIT n0MKHBI pacCYUTHIBATLCS OTEIBHO JJTMHA
y4acTKa pereHepanuu 1o 3aryxanuro (L) 1 A7rHa ydacTka pereHepanuu 1o mmpokomnonocuoctd (Lg),
T.K. IPpUYUHBI, OTPAaHUYUBAIOIINE ITPEACTIbHBIC 3HAYCHUA L(x u LB HE3aBHUCHMBI.

5.3.2 B obuiem ciyyae He0OXOIMMO PacCUUTHIBATH JIBE BEJMYUHBI JJTHHBI Yy4acTKa pereHepariy 1o
3aTyXaHMIO:

Ly, saxe - MAKCHMaJIbHasI IPOEKTHAS [UTMHA yY4aCTKa pereHepaluni;

Ly s - MMHHMAaJIbHAS POEKTHAS JAJIMHA YYacTKa pereHepalum.

5.3.3 JI71st OLIGHKHU BEJUYUHBI JJIMH Y4acTKa pereHepalud MOTYT ObITh HCIIOIBb30BaHbI CIEIYIONINE
BBIPaKCHUS:

Ape —M=-n-a,

< Makc
La Makc GOK +(x”c / L
A
> MUH
La . (X‘OK + (x‘uc / Lcmp
L 4.4.10°
®  &5-AL-B

e Ayaxes Awun (AB) - MaKCHMalbHOE M MHUHHMAJIBHOE 3HAYEHHS IEPEKPHIBAEMOI0 3aTyXaHUA
anmnapatypsl BOJIII, obecnieunBaroliiee K KOHILy CpOKa CIy)KObl 3HaUEHHE

ko3¢ ¢uimeHTa omubdok He Oonee 1-107%

Ol (IB/KM) - KHIIOMETpUYECKOe 3aTyXaHHe B ONTHYECKUX BOJIOKHAX KaOels;

o, (ob) - cpemHee 3HaueHHE 3aTyXaHHWsS MOIIHOCTH ONTHYECKOIO H3IY4EHHs HEpPa3beMHOTO
ONTHYECKOTO COEJUHUTENS] Ha CTBHIKE MEXIY CTPOMTENbHBIMHM JUIMHAMH KaOenss Ha ydJacTke
pereHepanyy;

Lewp (KM) - cpeiHEe 3HaUEHHE CTPOUTENFHOM JUTHHBI KaOemsd Ha yIacTKe pereHepalyy;

Oy (1B) - 3aTyxaHNe MOIIHOCTH ONITHYECKOTO U3JIYYEHHUS pa3bEMHOT0 ONITHIECKOTO COSINHNUTEIS,;

N - 9HUCIIO0 Pa3bEMHBIX ONTHYECKUX COSTUHNTENECH Ha yIaCTKE pEreHepalny;

G (TIC/HM*KM) - CyMMapHasi JUCIepCHsl OAHOMOIOBOIO ONITHYECKOT0 BOJIOKHA;

A\, (HM) - IMPHUHA CLIEKTPa UCTOYHUKA U3TYUCHHUS;

B (Mrn) - IupOoKONOI0CHOCTh NU(POBBIX CUTHAJIOB, IEPEAABAEMBIX 10 ONITHYECKOMY TPAKTY;

M (nb) - cucremnsii 3amac BOJIIT mo kabento Ha y9acTKe pereHepaluy.

5.3.4 Ecnu o pe3ynpTaTtaM pacdeToB MOMYIeHO: Lg < Lyyaxe, TO IJISI IPOSKTUPOBAHUS JOJKHBI OBITH
BBIOpaHbI armaparypa Wik kKabenb ¢ JAPYruMH TEXHHYECKUMHU NaHHbIME (AN, ©), obecrednBaromnie
OoNBIIMIA 3amac MO MIMPOKOMOJOCHOCTH HA yJ4acTKe pereHepanuu. Pacder nomkeH OBITH MPOM3BENCH
cHOBa. KpuTeprneMm OKOHYATENIHPHOTO BBIOOpa ammapaTypbl WM KaOemnsl DOHKHO OBITh BBIOJTHEHHE
COOTHOIIICHHS

I—B > Lqmaxc (54)

¢ yaeroM Tpebyemoii mporryckHoi criocodnocty BOJIII (B) Ha mepcnekTHBY pa3BUTHSL.

5.3.5 MakcuMaibHOE 3HaUYeHHE MEePEKPhIBAEMOro 3aTyXaHus (AMaKc) OnperesnsieTcsi Kak pa3HOCTh
MEXJy YPOBHEM MOIIHOCTH ONTHYECKOrO HM3JIyYCHHs] Ha Iepeladye W YpOBHEM YYBCTBUTEIBHOCTH
npuemuuka s BOJIIT ma 6aze LICIT ITLM. MunnmansHOoe 3Ha4eHHE HEPEKPHIBAEMOTO 3aTyXaHUS



(AMuH) ompenernsieTcss Kak pa3HOCTh MEXAY YPOBHEM MOIIHOCTH ONTHYECKOrO H3IydeHHs Ha
riepeniade ¥ ypoBHeEM Ieperpy3ku npruemanka st BOJII na 6aze LCIT TTLU.

A yaxe A Ay st BOJIIT Ha 6a3e LICIT CIHU nomxkab! onpeaensathest B cootBercTBuu ¢ OCT 45.104.

5.3.6 YpoBHH UyBCTBHUTEIBHOCTH U IEPErpy3KU NPHEMHUKA ONPEACISIFOTCS COOTBETCTBEHHO Kak
MUHHMMaJIbHOE W MAaKCUMaJlbHOE 3HAUCHUS YPOBHS MOIIHOCTH ONTHYECKOTO H3JIy4eHHs Ha BXOje
MIPUEMHHKa, PU KOTOPBIX o0ecrieynBaeTcs KO3 GUIueHT

oum6ok He Gonee 1-10™° k koHIy cpoka cinyx6bI anmapatypst st BOJI Ha Gase T u CLIN.

YPOBHM MOIITHOCTH ONTHYECKOT0 M3ITyYEHUsI Ha Tepeaade, IMUPHUHA CIIEKTpa HCTOYHUKA U3TydeHHs
(AL), 3aTyxaHHe ONTHYECKOTO U3ITYICHHS PA3bEMHOrO OMTHYECKOTO

coenmuHUTENsT (Olyc), YPOBHH UYBCTBUTEIBHOCTH U TIIEPErpy3KM TPHEMHHKa JIODKHBI OBITH
npuBeneHsl B /1, TY u qis BOJIIT CLU nomkHB! yaoBiaeTBopsATh TpeboBanmsam OCT.45.104.

5.3.7 [lapameTpsl ONTUYECKMX BOJIOKOH U Kabeneil B BeipakeHusx (5.1), (5.2) u (5.3) nomxHsI ObITH
NPUBEICHBI B TEXHUYECKUX XapaKTEPUCTHKAX Ha IMOCTABIISIEMBIN ONTHYECKUI

Kabenb (Clok, G) WK OMPENENSIThCS YCIOBUSIMH U TEXHOJIOTHEW MPOKIATKH (Clyey Lemp)-

5.3.8 Cucremusiii 3amac (M) y4WTBIBaeT HM3MEHECHHE COCTaBa ONTHYECKOrO KaOens 3a cuer
TIOSIBJICHHSI JTOTIONTHUTENBHBIX (PEMOHTHBIX) BCTABOK, CBAapHBIX COCIUHEHHH, a TaKKe H3MEHEHHe
XapaKTEePUCTUK ONTHYECKOro Kalessi, BHI3BaHHBIX BO3JICHCTBHEM OKPYKAIOIIEH cpebl U yXyALIeHUEM
KauyecTBa ONTHYECKUX COCJUHUTEICH B TEUEHHE CpOKa CHYXKObl, W YCTaHABJIWBAETCS MpPHU
npoektupoBanuu BOJIII ucxoxns u3 ee HazHaueHWs] M YCIOBUH DKCIUTyaTallid OMEPAaTOPOM CBS3H, B
YaCTHOCTH, UCXOJS U3 CTATUCTUKU TOBPEXKACHUS (0OPHIBOB) KaOessl B 30HE JICHCTBHUS OnepaTopa.

PekoMmeH1yeMblii Mana30H yCTaHABIMBAEMbIX 3HAUSHWI CHCTEMHOro 3amaca ot 2 ab (Haubonee
OJaronpusTHBIE YCIOBUA SKCIUTyaTaluy) 10 6 Ab (Hauxyamme ycaoBHs SKCILTyaTalluHt).

5.3.9 Jlnst Gonee TOYHON KOPPEKLUUH NPOESKTUPYEMOH IJIMHBI y4acTKa pereHepaluyd ¢ y4eToM
CTATHCTHKH pa3dpoca BEIMYHH MapaMeTPOB Oy, Ol M Ly, W C LENBI0 0OOCHOBAHHOTO YBEIWYEHHS
9TOW JJIMHBI TO CPAaBHEHHIO C peE3ylbTaTOM pacuera mo BeipaxkeHuto (5-1) pekomeHmyercs
UCIIOJIb30BaTh PacyeThl 1o GopMysiam, MPUBEACHHBIM B [19].

5.4 Oco6ennoctu npoexktTuposanus BOJIII CII

OO1me MoJIoKEeHHs 110 MPOSKTUPOBAHUIO U pacyery coBpeMeHHbIx BOJIIT nznoxens! B pazzene 5.1
u cupaBeauBsl B ToM yucie u st BOJIT CLU. Oxnako BOJIIT CIIU npucymm cBou 0COOEHHOCTH,
CBS3aHHBIE, BO IIEPBBIX, C TpeOOBaHMEM K NpHEMOINEpenaromieil amnmaparype 10 OOeCIeUeHHIO
MONEPEeYHONl WM CKBO3HOM (transverse) COBMECTUMOCTH, T.€. BO3MOXXHOCTH HCIONb30BAaHUS
000pyROBaHMs Pa3IMYHBIX U3TOTOBUTENEH B Ipenenax OJHOI0 y4acTKa pereHepalyy, 4To MPUBENo K
HEOOXOMUMOCTH crienn(HUKALUN [apaMeTpoOB ONTHYECKOro crhika. Kiaccudukaims mnapaMeTpoB
ONTHYECKOro CThIKa U TpeboBanust k HuM st BOJIIT CLU onpenenenst B OCT 45.104.

Jlnst BOJIIT TIHN tpebyetcs mumib obecrieuenne npoxoiproi (longitudinal) coBmectumoctw, T.e.
BO3MOXXHOCTH HCIOJIb30BaHUS 00OPYJOBaHUS BpPEeMEHHOro rpymmooOpasoBanus U AJIT pasmuaHbIX
M3rOTOBHTENEH B TOUKe oOliero st HUX 1mdpoBoro cereBoro creika. [loatomy mnst LICIT u BOJIIT
Ba)XKHBIM SBJISETCS JIMIIL BBIIOJHEHHE TPEOOBaHMH IO IapamerpaM LH(POBOrO CETEBOrO CTHIKA B
cootBercTBur ¢ 'OCT 26886 mns kaxmoro yposs [11H.

[Tapametpsr nuHeWHOro curHaia (Ha omtudeckoMm creike) miusi BOJIII MU sBistroTcs TUms
PEKOMEHAYEMBIMH M OKOHYATEIBHO ONPEACNSAIOTCS W3TOTOBHTENEM, T.K. IpEIIoiaraercsi, 4ro B
mpenenax ogHort BOJIIT ycranasnmuBaercs AJIT oqHOTO B TOTO jK€ U3TOTOBUTENS. DTO OOCTOSITEIHCTBO
HAIIUIO CBoe npuMeHeHue u B popmynuposanun TT k AJIT BOJIIT ITLHA [20].

TpeboBanme obecneuenust momnepeunor coBmectumoctu misi BOJIII CLU mpemompenenser
OIPEACIICHHBIA JOMYCK Ha pa30poc BEMMUYNH OTJCIbHBIX ApaMETPOB ONTHYECKOro CThIKa. [loaTomMy B
Cllyqasx MPUMEHEHHs B IpeJieNiax OJHOTO YyJacTKa pereHepayy 000pyI0BaHUs OAHOI'O U3TOTOBHUTENS
TIIPY MPOEKTUPOBAHIH MOKET BO3HHKHYTH HEOIIPABJAHHO OOJBIION CHCTEMHBIN 3amac, T.€. MPOeKTHas
MIPOTSHKEHHOCTh  y4acTKa OKAKETCSl CYIIECTBEHHO HIDKE, YE€M MOTYT IIO3BOJIUTH BO3MOKHOCTH
MIPUMEHIEMOTO 000pYIOBAHUSI.

C yd4eToM 3TOro, NpH 3aKITIOYEHUH KOHTPAKTOB HA ITOCTaBKY OOOpPYIOBaHMS M3TOTOBUTEIH MOXKET
mpeanaratb  OOOPYAOBaHHE  C  (YAYYIIEHHBIMH»  [TApaMeTpaMH  ONTHYECKOro  CThIKa,
OPHUEHTHPOBAHHBIMH Ha «EIMHOE TeXHHWUeckoe mpoekTupoBanme» (JE - Joint Engineering), T.e.
paccunTaHHBIMM Ha IIPUMEHEHNE 000pYIOBaHU B MpesieNiaX ydacTka pereHepanuu wim BOJIIL

[pu osToM must 0OOpYIOBaHWS TOM JKE€ CTOMMOCTH MOXKET OBITh [TOCTUTHYTA OOJbINAs
npoTspkeHHOCTh BOJIIL.

Oco6ennocteio npu mpoektupoBanun BOJIIT CLU sBnsercs m HEOOXOAUMOCTH OOECIICUCHHUS
pabodero nuamnasoHa JIMH BOJH UCTOYHMKA M3ITydeHus (nepenaTyrka) B coorBercTBuu ¢ OCT 45.104.
3TO CBSI3aHO C BHIITOJTHEHUEM YCIIOBHUS, KaK OTMEUEHO B 1. 5.1, 4TOOBI IJTMHA yJacTKa pereHeparyy o
3aTyXaHHIO, JOCTHTaeMasl IpPH COOTBETCTBYIOIIMX 3HAYCHWSIX YPOBHS MOIIHOCTH Ha TIepenade,
YYBCTBUTEIBHOCTH NPHEMHHKA M CYMMAapHOI'O 3aTyXaHHS MOIIHOCTH ONTHYECKOrO0 H3Iy4EeHUs B



JIMHUH, HE OTPAaHWYMBANIACh JJIMHOW YJacTKa PEreHepaIiy 10 MHUPOKOIIOIOCHOCTH, JOCTUTaeMOH TIpH
COOTBETCTBYIOIIMX 3HAYCHUSIX CKOPOCTH IEpefadd, IUCIIEPCHH ONTHYECKOrO0 BOJOKHA M IIMPHHBI
CIIEKTpa M3JIy4eHHUs TIepenaTduka. PexomeHmammu 1o BbIOOpPY pabouyMx JUIMH BOJH M THUIIOB
onTHYeckux kaOenmedd s onHokaHambHBIX BOJIII 0e3 onTWYecKux ycuiuTened IpuBENEHB B
[Ipunoxenuu A.

Hpyroii  ocobennocteio BOJIII CIIW  sBiseTrcss TO, 4YTO B pE3ylIbTaTe IMOCTOSHHOTO
COBEpIICHCTBOBAHUS CPEJCTB BOJOKOHHON M MHTErpanbHOI ONTHKH, ONTOXIEKTPOHHOM TEXHOIOTHH,
MHOTHE M3TOTOBUTENH YK€ CErofHsd IpeiaratoT Ans peanusanuu cucremsl OV [8] u cucTeMsl
CHEKTPAJIbHOIO YIUIOTHEHUs KaHajoB [30], KOTOphle CYIIECTBEHHO pPaCIIUPSIOT BO3MOXKHOCTHU
TIPUMEHEHUs1 000pYy/I0BaHMS Ha CETH.

B cootrBerctBum c¢ ompeneneHusmu OY;, OV, OVY3 BO3MOXHBI HWXECIEAYIOUIUE CXEMBbI
npumenenust OV (mpu atoM OY3 MOXKET NMPEACTaBIISATh OJUH WK J1Ba U OoJiee, KaCKaIHO BKIIOYEHHBIX
JTMHEHHBIX YCUITUTENCH):

a) ONITHYECKUH MepeNaTyrK + yCHITUTENb MOIIHOCTY + ONTHYECKHH IPHEMHHK

(LY + OV, +IIpY);

0) ONTUYECKHI TIepeJaTYHK + IPEeTyCHINTENb + ONTHYECKUH TPHEMHHK

(LY + OV, + IIpY);

B) ONTHYECKUH MepeaTuuK + JIMHEHHBINA YCHIUTENb + ONTHYECKUN IIPHEMHUK

(Hﬂy +O0Y3+ pr);

T') ONITHYECKHH MepeAaTyuK + YCUIIUTENb MOITHOCTH + NMPeIyCHIINTENh + ONTHYECKUH MPUEMHHK

(ILY + OV + OY, + IIpY);

) ONTHYECKUH MepeAaTyuK + YCHIUTENb MOIIHOCTH + JMHEWHBIH YCHINTENb + ONTHYECKHH
MPUEMHUK

(ILY + OV, + OY;3 + IIpY);

€) ONTUYECKUI MepeaTurK + JIUMHEHHBIN yCunuTeNnb + NpeayCUIIUTeNb + ONTUYECKUH IPUEMHHK

(IL,Y + OY3 + OY, + IIpVY)

’K) ONTHYECKHUI MepelaTIuK + YCHINTENb MOIIHOCTU + JIMHEHHBIN yCUIUTENb + NpenyCHInTeNs +
ONTUYECKUI IIPUEMHUK

(LY + 0¥V + OY;3+ OV, + IIpY).

B cootBercTBUM ¢ [8] onpeneneHsl Takxke qBa THMa noacucrem OV:

- [InOVY - mepenaT4yuk ¢ ONTHYECKUM YCHIHMTENEM, MOJACUCTEMA, B KOTOPOI B COCTaB ONTUYECKOTO
nepefaTyrka BXoguT ycuinurens MowHocTy (I1,Y + OV;), B pe3ynbTate 4ero peanusyercs nepeaaTiuk
C BBICOKHM YPOBHEM MOII[HOCTH;

- [IpOY - mpueMHUK C ONTHYECKHUM YCHJICHHEM, IOJCHCTEMa, B KOTOPOH MpexyCHINTENh
obbenuHeH ¢ ontrudeckuM npueMHukoM (OY, + IIpVY), B pe3ynpraTe 4ero peannsyercs MpUEMHHK C
BBICOKOM 4YBCTBUTEIBHOCTBIO.

B Hacrosmee BpeMsi MHOTHUMH 3apyOeKHBIMH (UpPMaMH pa3pabOTaHbl U CEPUHHO BBITYCKAIOTCS
Kak ycunurenu Bcex Tpex TumoB OY; OV, OVY; Tak u anmaparypa JHHEHHOTO TpakKTa co
BCTPOEHHBIMHU ONTHYECKUMHU YCUIMTENAMH, T.€. moacucremsl 11,0V u IIpOVY.

Onruueckue CTBIKM anmapaTypsl JHHEHHoro Ttpakra c¢ mnpuMmeHenueMm I[;OYV u IIpOY
KITaCCH(UITMPOBAHBI B [9] 1O MPOTSHKEHHOCTH UTHHBI yYacTKa pereHepanin Kak cToiku trma V (Very)
u U (ultra).

Crbiku Tuma V cooTBeTcTBYIOT 1160 cxeme: IgY + OV + IIpV, mubo cxeme: 1Y + OY, +1IpVY,a
creiku THHa U cootBeTcTBYIOT cxeme: 1Y+ OV + OV, + IIpV.

[Ipu mpoexTupoBanun MHOrokaHaabHBIX BOJIII ¢ BBICOKOH TPOMYCKHOW CIIOCOOHOCTBIO M
OOMBIION MPOTHKEHHOCTBIO HEOOXOIMMO YUHTBHIBATH JOMOIHUTENbHBIE (DAKTOPBI, OrpaHUYUBAFOIINEC
JUTMHY Y9acTKa pereHepanuy, y4eT KOTOPBIX IPUBOIAUT K JPYroMYy IOAXOAY IO BEIOOPY pabounx AIuH
BOJIH ¥ TUTIOB ONITHYECKUX Kabelnel, KoTophlii n3noxeH B [lpunoxennn b.

W, HakoHen, BaxHOU ocoOeHHOCTHIO 1pH npoekTupoBanun BOJIII u cereit CLIU sBnsieTcs To, 91O
Cpemy KpHUTEpHEB IO KOTOPHIM MHPOBOXUTCS ONTHMH3AIMSA CXEMbl OpPTraHM3allM CBS3H (BhIOOpa
BapHaHTa MPOEKTa) Ha IIEPBOE MECTO BBIXOAWT TpeOyemas BENMYMHA KOMIUIEKCHOTO ITOKa3aTels
HaAEXKHOCTH - K, (Wm gomyctuMast BenmuanHa K),), T.e. TpedyemMoe KadecTBO (PYHKIIMOHUPOBAHUS CETH
B MpoIIEcCe IKCIUTyaTaIHH.

D10 O0O0YyCIOBIEHO BO TMEpPBEIX, Oojee >KECTKUMH ISHCTBYIOIIMMH HOPMaMH Ha IapaMeTphl
U(POBBIX KaHAJOB M TPAKTOB, KOTOPBIE OPTaHU3YIOTCSI HA COBPEMEHHBIX CPEICTBAaX 3JIEKTPOCBA3H, a
BO BTOPBIX, MIOTEHINAIBEHO OOJBIION MPOITYCKHOW CITIOCOOHOCTBIO TPAHCIIOPTHON CETH, OPTaHU3yeMOH
Ha ocaose BOJIIT CIIN.

5.5 OcHoBHBbIE MoJI0:keHUsI 10 poekTUpoBannio BOJIII-BJI

5.5.1 OO61Iue moIoKEHUS

Bce anements! OK: ontrdeckne BomokHa, THApodoOHOE 3ar0IHEeHIE, CHIIOBBIE SJIEMEHTHI, TOSICHAS



M30JSIIMS ¥ Hapy)KHasi 000JI0YKa MOTYT OBITh N3TOTOBJIEHBI U3 AUAIICKTPHYECKUX MaTepHrajoB. Takue,
TIOJTHOCTBIO  JIMDJIEKTpUUECKHe KaOemu MOryT OBITh MOJBENIEHHl HA ONOPHI  BBICOKOBOJBTHBIX
BO3JAYIIHBIX JIMHUH 3JIEKTpOIlepeiaun, TaK KaKk OHM MEHEe IOJBEP>KEHBI OMAacCHOMY BO3JEHCTBHIO
MOIIHBIX 3JIEKTPOMAarHUTHBIX IIOJIeH, YeM MeTaJuindeckhe Kabemn cBsi3u. O4YeBHIIHBI JJOCTOWHCTBA
Takoro Bapuanra coopyxenus BOJIII mo cpaBHEHUIO ¢ TpaJMIIMOHHBIM CIIOCOOOM TPOKIAIKH Kalers
B TpPYHT: OTCYTCTBHE HEOOXOAMMOCTH OTBOJA 3EMJIM, YMEHBIICHHE CPOKOB CTPOUTEIHCTBA,
YMEHBIIEHHE KOJIMYECTBA MOBPEXKICHUI B PErMoHaX C BBICOKUM YPOBHEM YpOaHU3alWH, CHH)KEHHE
KallMTAIBHBIX W OKCIUIyaTallMOHHBIX 3aTpaT B PErHOHAX C TSDKENBIMH TPYHTaMHd, OOBbEeJUHEHHE
(PMHAHCOBBIX PECYPCOB HECKOJIBKHX BEIOMCTB.

B Hacrosee Bpemst pazpabotaHo 4 THma onTHYecKuX kabdenei it noxsecku Ha BJI:

- camorecymue OK;

- OK, HaBuBaeMbIC Ha (Pa30BBIN MPOBO;

- OK, BcTpoeHHbIE B (ha30BBIH MPOBOJI;

- OKI'T.

Ha wmaructpansHoii u BHyTpu3zoHoBelx BOJIII pexomenayercs wucnons3oBate OKI'T,
BBITIOJHSIOIINE (DYHKIIMK U TPO303AIUTHOIO Tpoca U (QYHKIMK KPYTIJIOH MPOBOIOYHON OpOHU Kabers
cBsa3u. KoMIulekcHas Hampapisiiollas cHcTeMa MOJBEIIMBaeTcs Ha rpo3octoiike omop BJI Bmecro
rpo3oTpoca.

5.5.2 Yxazanus o Beioopy BJI

5.5.2.1 Ana nonsecku OKI'T cnexyer ucnons3oBats BJI ¢ HoMuHansHbIM Hanpsbkenuem 110, 220,
330 u 500 xB.

5.5.2.2 Ina noasecku OKI'T Ha cymectByronux BJI crnenyer ucnonszoBate BJI, Ha KOTOpBIX
IUIOTHOCTh OTKAa30B T'PO303AIMTHBIX TPOCOB B pe3yibraTe oOppiBoB Ha 100 KM B Toi HE BBINIE
3Ha4YeHHH, MPUBE/ICHHBIX B Tabnune 5.1.

Tabnuna 5.1 - [I1OTHOCTH OTKa30B IPO303aLIUTHBIX TPOCOB B pe3ynbTare 0OpPbIBOB

Hampsokenne BJI, kB IInoTHOCTH OTKA30B
110 0,25
220 0,09
330 0,08
500 0,06

5.5.2.3 Tunu4yHbIe KOHCTPYKTUBHBIE XapaKTEPUCTUKH BBICOKOBOIBTHRIX BJI mprBeneHs! B Tabnuile

5.2.

Tabnuna 5.2 - KOHCTpYKTHBHBIE XapaKTEPUCTHKHA BICOKOBOIBTHBIX BJI

XapakTepuCTHKa 3HayeHne
Beicora omopsl, M 20...30
Hawubomnpmmii mponer, M 650
HanmMeHsmiee 7onycTiIMOe pacCTOSTHUE MEXIY IPOBOIAMH, M 45..6,5

5.5.3 Ykazanus no Beibopy OKI'T
5.5.3.1 Tpeboranus x kouctpykimu OKI'T npuBenens: B Tabnme 5.3.

Tabmuma 5.3 - TpeboBanus k koHcTpyKmu OKI'T

XapakTepuCcTHKa TpeboBanme

KoncTpykTuBHBIE d5ieMeHThl  |ONTHYECKHE BOJOKHA, ONTHYECKHE MOIYJH, CHJIOBBIC SIIEMEHTHI,
CEepICYHUK, TUApodoOHOE 3aloNHEHHEe, TepMETHYHAS aTIOMHHHEBAs
000I109Ka, IOBHB U3 CTAIBHBIX HPOBOJIOK, H/HIH CTaJBbHBIX MPOBOJIOK,
IDTAKMPOBAHHBIX AIFOMUHHEM, W/WIJIA IPOBOJIOK 13 cIuiaBa "Amnapei'.

Tun ontudeckoro cepaeuHrka |MoayabHbIH, poh TP OBaHHBIH, PO UITEHO-MOTYTBHBIH,
TIPOCTPAHCTBEHHAS CITHPAITb.

Merannndeckast 000109Ka I'epmeTn4HOCTB, BIArOCTOMKOCTH, MEXaHUYECKAs IPOYHOCTD,
CTOMKOCTB K BO3/ICHCTBHIO COISIHOTO TYMaHa, TOJIONENa.

Bpous (rposorpoc) CTONKOCTD K pacTATHUBAIOIINM YCHIIHSIM, CTOHKOCTh K TOKaM MOJHHH,

CTOMKOCTBb K TOKaM KOPOTKOI'O 3dMbIKAHU, CTOHKOCTD K BO3Z[CI>'ICTBHIO




|BI)ICOKI/IX 1 HU3KUX TCMIICPATYP.

5.5.3.2 OcHoBubie mapamerpsl kabens OKI'T B 1menmoM, ero MexXaHWYECKHE, KIMMATHUCCKHUE,

OKCILTYaTallMOHHBIC 1 DJICKTPUUCCKUEC XAPAKTCPUCTHUKHU TPUBEICHLI B Ta6J’II/IH€ 5.4.

Tabmuna 5.4 - 3nauenus mapamerpos OKI'T

XapakTepucTHKa 3HaueHue
Buemnunii nuamerp xabens, MM 13...15
Bec kabes, kr/kMm, He Oomee
MaxkcuMabsHO JIOMyCTUMAs pacTsAruBarolas Harpyska (45% or RTS) kH,
onpeaensemast mpu 0,4%-HOM yIUIMHEHUH, HE MEHee 30
CpenHesKcIuTyaTallioHHas Harpyska, kH, He MeHee 8,75
Monyns ynpyroctu, kI/MM°, He MeHee 8600
MuHUMasbHOE pa3jaBiuBatoniee ycunie, kKH/cm, He meHee 2
CTONKOCTD K U3TMOHBIM KOJIEOAHHSIM C YITIOBBIM OTKJIIOHEHHEM, rpajyc 30
CTOHKOCTh K BO3JEHCTBHUIO SHEPTHH KOPOTKOI0 3aMBIKaHUS, KAC 60
CTOMKOCTb K BO3JIEUCTBUIO UMITYJILCOB TPO30BOI0 pa3psjia: aMIUIUTY/a, KA, HE MeHee 35
®DpOHT, MKC 2
JITATeTbHOCTD, MKC 50
3apsin, K 100
CTOMKOCTD K BO3JICHCTBHIO TIOBBIIIEHHON BIIAXKHOCTH, %0, TpU Temrepatype 35 °C 98
Juana3zonsl pabounx temmeparyp, °C
MaxkcumMasnbHas +60
MuHuMaIbHAS -60
Honycrumoe obpaTumoe yBenuueHue koddduirienTa 3aryxanus, 1b/kM, B Mana3oHe
HHU3KHX TemrepaTyp ot -50 1o -60 °C, He Gonee 0,05
Cpok ci1yx0bl, JIeT, He MeHee 25

5.5.3.3 Ilpoextupoanue BOJIII-BJI OKI'T cnenyer mpoBoauTh B cOOTBETCTBHH ¢ [23].

5.5.3.4 KonngectBo ontuyeckux BosnokoH B OKI'T criexgyeT onpenenars ¢ yueToM MepCHeKTHBHI
pocra Tpaduka.

5.5.4 Pexomennarmu o TOO crpourenscrsa BOJIIT-BJL

5.5.4.1 Ha »stame 3cku3HOr0 npoeKkTupoBaHus paszpadatsiBactcs TOO crpourtensctea BOJIIIT-BJIL
T30 nmomxHO 0a3uMpoBaThCsi Ha comocTaBieHHH mnoaecHoro Bapuanta BOJIIT ¢ TpaannuoHHBIM
nog3eMHbIM. Ilpu comocraBienun BapuaHToB crpoutenbctBa BOJIII-BJI ucmonb3yioTcst pasHble
KPUTEpUM: MUHUMYM KalUTaJIbHBIX 3aTpaT; MMHHUMYM IIPUBEACHHBIX 3aTpaT, KOTJa YYUTHIBAIOTCS U
KaNMTaJbHbIE M OKCIUTyaTAIl[MOHHBIE 3aTpaThl; HAWOONbLIAs OOPYKCHUS JIMHUHM, MHHHMHU3aLUS
OpraHM3alOHHBIX TPYJHOCTEH MPU 3KCIUTyaTalllH.

Kpurepnii HanOombIeil CKOPOCTH COOPYKEHUsI MPUMEHSIETCS, KaK MPaBuUiIo, IS JTMHUH Iepefadn
CIICIIAIBHOTO, 2 HE KOMMEPYECKOro Ha3HaueHus. [locieaHnit U3 MepeyrcIeHHbIX BBIIIE KPUTEPHUEB HE
MOXeET OBITh BBIPA)KEH KOJMUECTBEHHO U JIOJDKEH YIHUTHIBATHCS OTAEIBHO.

5.5.3.2 Baxue#mmMm (GakTopoMm, ONPEACISIONMM O00bEM KAMUTAIBHBIX 3aTpatr, SBISIETCS
CIIOKHOCTB TPAaCCHI MPOKJIAAKH (ITOIBECKH) onTHdeckoro kabems. C MOBBIIIEHHEM KaTerOpUH TPYHTA
TIOBBIIIAIOTCSA TPEOOBaHMS K MEXaHWIECKOM MMPOYHOCTH Kabens, a, ClIe0BaTeIbHO, U €T0 CTOMMOCTH, a
takke crommoctb CMP. D10 0OCTOATENBCTBO HWILTIOCTPHPYETCS THINWYHBIMH JTAHHBIMH YIEJIbHOMN
croumocTu kabens 1 CMP, npuBeneHHpIME B TabmuIe 5.5.

Tabmuma 5.5 - YaensHas crouMocTh Kabens u CMP

Tun xabens (momyctumoe CTOMMOCTB, THIC.JJOJJI./KM, JUTSI BADHAHTOB
pactaruBaromee ycwuine, kH) TTom3emMHubIi IlonsecHoi
Kab6enn CMP KabGenn CMP
Tun 4 (2,7) 4,05 - - -
Tun 3 (7,0) 4,42 10,45 8,2 8,7
Tun 2 (20,0) 5,81 - - -
Tun 1 (80,0) 13,52 14,74 10,0 10,52

W3 pmanHpIX Tabmumel 5.5 cmemyer, uro cromMocTH W kKabens n CMP  yBenmmumBaroTcs




TIPOITOPIIMOHANBHO YBEITMUEHHIO TpeOyeMOil MeXaHHIECKOH IPOYHOCTH KaOeJIsl.

5.6 NmxeHepHsI pacdeTr nokaszarened HaaesxxHoctd BOJITT

5.6.1 Ucxonnble qaHHBIE AJIS pacdyeTa U OCHOBHBIE PACYETHBIE COOTHOLICHHUS
Tpebyemble mokazatenn kadectBa W HaaexHoctn it MCII, B3IIC u CMIT BCC P® ¢
MaKCHMaJIbHON TPOTSDKEHHOCTBIO Ly (0e3 pe3epBupoBaHMs) MpuBeneHBl B Tabmumax 5.6, 5.7, 5.8 B

COOTBETCTBHH C [1].

Tab6numa 5.6 - [Tokazarenu HagexHoctr it MCII, Ly =200 km

ITokazarens HaIEKHOCTH Kanan TY wnu OLIK Kanan OLIK Ha AJIT
HE3aBUCHMO OT MPUMEHIEMO# | TIEPCIIEKTUBHOM
CHCTEMBI TIepeIaun UQPOBOH CeTH
KoaddunueHt roroBHOCTH > (0,997 > 0,9994 0,9987
CpenHee BpeMst MKy > 400 > 7000 > 2500
OTKa3aMH, 4ac
Bpems BoccraHoBieHHs, Yac <11 < 4,24 CM. IpUMEYaHKe

Tabnuna 5.7 -Tlokaszarenun HagexHocTy 1 B3IIC, Ly = 1400 km

ITokazaTens HaAEKHOCTH Kanan TY wnu OLIK Kanan OLIK Ha AJIT
HE3aBUCHUMO OT IIPUMEHSEMOM | MEePCIEKTUBHOM
CHCTEMBI TIepeIayn U(pPOBOI CeTH
Koaddurment roroBaocTH > 0,99 > 0,998 0,99
Cpennee BpeMs MeX1y >1114 > 2050 > 350
OTKa3aMH, 4ac
Bpemst BoccTaHOBIICHUS, Yac <11 < 4,24 CM. TIpUMEYaHKe

Tabauua 5.8 - ITokazarenu Hagexuocty 11t CMIT, Ly = 12500 xm

Tloka3zarennb HaJEKHOCTH Kanan TH wim OLIK Kanan OLIK Ha AJIT
HE3aBUCHUMO OT IIPUMEHAEMON | MEPCIEKTUBHOMN
CHCTEMBI Nlepejaun dpoBoit cetu
Koaddunuent roropHocTH > 0,92 > 0,982 0,92
CpenHee BpeMsi MeXIY > 12,54 > 230 > 40
OTKa3aMH, 4ac
Bpewmst BoccTaHOBIICHHMS, Yac <11 < 4,24 CM. IPIMEYaHUE

[pumeuanue: st o6opynoBanus nuHedHbIx TpakToB Ha MCII, B3IIC u CMII 10omkHO ObITh:

Bpemst BocctanoBienust HPII - 7, < 2,5 yac (B TOM 4uciie BpeMs Iogbe3za - 2 yaca);

Bpemst Boccranosienus OPII, OII - T ,,, <0,5 yac;
Bpemsi BoccranoBienust OK — T, . < 10 gac (B TOM uuncie Bpemst moabe3na 3,5 yaca).

Cpennee gucio (roTHocTh) 0Tka30B OK 3a cuer BHemHuX moBpexkaennit Ha 100 kM kabemst B Tox
(o cTaTUCTHKE MOBPEXISHUH HA KOAKCHATIBHBIX KaOeIIsIX M3 OIBITa SKCIUTyaTallid Ha MaruCTPaIbHOM
CeTH IepBUYHOM cBsi3u Poccun) paBHO:

n=0,34

TorAa HHTEHCUBHOCTH 0TKa30B OK 3a 1 wac Ha mmnae Tpaccer BOJIII L onpenenutcs xax:

Ay = b
°k 7 8760100

B nmaganenbiii nepuon ucrnonszoBanus BOJIII-BJI, no 2010 roxa, moka He MOMyYeHBl HaJelICHHE

OKCILTyaTallMOHHBIE

IIoKa3aTeIn

nagexunoctd  OKI'T,

clenyer

IIpUHUMAThH

BO BHHMAaHHC

9KCTpANOJINpOBaHHbIe IoKazaTenn HaxexkHoctd OKI'T, mnpupaBHHBas HX K COOTBETCTBYIOIIMM
9KCIUTyaTAI[MOHHBIM MOKA3aTe M HAISKHOCTH IPO303AIHTHBIX TPOCOB.
[IT0THOCTP OTKa30B TPO303AIIUTHBIX TPOCOB B pe3ynbTare oOpeiBoB Ha 100 kM B JI B ToOA

npuBeieHa B Tabme 5.9.

HopmarusHoe Bpemst BocctanoBnenust Ha BJI nanpspkernem 110 n 220 kB cocraBnster 12,4 gaca, a
Ha BJI-300 u BJI-500 - 6,2 gaca.

OxumgaeMble

3HA4YCHUA

IoKa3aTeseh HaJC)KHOCTH

OKTT,

OKCTPANoOJINPOBAHHBIC 1o

OKCILTYaTallMOHHBIM ITOKAa3aTCISAIM HAACKHOCTU I'PO303alIMTHBIX TPOCOB, MIPUBE/ICHLI B Ta6.]'II/IIIe 5.10.




Tab6muma 5.9 - IIoTHOCTh OTKa30B IPO303AIIUTHEIX TPOCOB B pE3yIbTaTe OOPHIBOB

Hanpsoxenue BJI, kB IInoTHOCTH OTKa30B
110 0,22...0,25
220 0,06 ... 0,09
330 0,05...0,08
500 0,03 ... 0,06

Ta6muna 5.10 - OxxugaeMsle 3HaueHus nokasareiied Hagexnoctu OKI'T

U, kB m T, 4 K, T1, 4 TL, u K.L
110 0,25 12,4 0,99965 35028 240 0,9508
220 0,09 12,4 0,99987 97321 688 0,9823
330 0,08 6,2 0,99994 112301 802 0,9923
500 0,06 6,2 0,99995 134763 963 0,9936

VYuuThIBas BBICOKYIO HaJIe)KHOCTh coBpeMeHHO# anmapartypel LICII, nemecooOpa3Ho mNpuHSTH
3Ha4YeHHe Kod(pQHIMeHTa TOTOBHOCTH KabenbHOU nuamu 0.985, a ammapartypser -0,995. Torma Ha
MIO/I3eMHO# KaOeJIbHOW JINHUU JTOJDKHBI 00ECTIeYnBaThCS CIIEYIONUE TOKA3aTeIH:

- KO3 PHUIMEHT FTOTOBHOCTH - He MeHee 0,985;

- cpenHee BpeMs Mex 1y oTkazamu He meHee 340,5 yacos;

- cpeiHee BpeMsi BOCCTAHOBJICHUs - He Oofee 5,2 4acos;

- IJIOTHOCTh MOBpeXAeHUH - He Oonee 0,1823.

VYuuThiBas OCOOCHHOCTH TEXHMYECKOW OJKciuryartaimu BJI, cpenHee Bpemsi BOCCTaHOBJICHHS
CliellyeT TNpUHATh PaBHBIM He Oonee 6,2 yaca, a COOTBETCTBYIOIIEE 3HAUCHHE HApaOOTKH MEXIY
oTkazamu He MeHee 304 yacos.

[oxazatenn HagexHocT OKI'T runoreruueckoit BOJIII-BJI mpoTspkeHHOCTRIO 13900 KM TOMHKHEI
OBITE!

- ko3 punmeHt roroBHocTH - He MeHee 0,985;

- cpenHee BpeMs BOCCTaHOBJICHUS - He boree 6,2 4acoB;

- HapaOoTKa Mexy oTkazamu He meHee 407 yacos.

TToxasarenu Hagexuoctd OKI'T Ha simauu ummHoi 100 KM 10JDKHBI OBITH:

- ko3 punmeHt roroBHocTH - He MeHee 0,99989,

- IJIOTHOCTH OTKa30B - He 6oitee 0,1554.

5.6.3 PacueTHbIe COOTHOIICHUS

[Ipu cymecTByromel Ha 3KCIUTyaTallud CTPATETHH BOCCTAHOBIICHUS, HAUMHAOLIETOCSl C MOMEHTa
oOHapyxeHusi oTkaza (aBapuu), KOIQGHUIUEHT MPOCTOsi (HErOTOBHOCTH) ONPENENseTCsl 10 IIUPOKO
M3BECTHOH (opmyrre:

a _ 7Lo T, — T,
"ol T, To+T,
a k03 HuUIHEHT TOTOBHOCTH:
K, =1-K, = L
T, +T,

[Ipu mymHe kaHana (Maructpanu) L He paBHBIM Ly cpenmHee BpeMst MEXAY OTKa3aMH ONPEIEIUTCS

Kak:

L
To(l—) :TOTM

Cpennee BpeMs MEXy OTKa3aMH CETEBBIX TPakToB N-TO MOpSAIKA MO OTHOLICHHUIO K CPEAHEMY
BpeMeHH MexIy oTkazamu kaHana OLK ompenensercs kak:
T,(N) = 0
0.95
[Ipn mapamnensHOM COETMHEHHH IO HAAEKHOCTH 3JIEMEHTOB CHCTEMBI Iepenaun (Hampumep,
JUHEHHBIX TPAaKTOB) HMEeM B ciydae, Korma KoddduimeHtsr mpoctos ux pasHel K, s
pe3epBHPOBaHUs IO cxeMe N + M:

P _ (n+m) e () n Ao
TG T n+m (N+m)-A, + A,
Tae N - Yucio pa60‘H/IX QJICMCHTOB,




M - YHUCIIO PE3EPBHBIX AIIEMEHTOB;

Ao - FHTCHCHBHOCTB OTKa30B OJIHOT'O 3JIEMEHTA CHCTEMBI NIepeayn;

AP - HHTEHCUBHOCTh OTKA30B YCTPOMCTBA MEPEKITIOUCHHUSI Ha PE3EPB.

JL7ist KOJIBLICBOH CTPYKTYPHI CBSI3H, T.€. korma A, =0um=n= 1, u3 (2-10) nonydaem:

Kfi =K3

JJist ociie10BaTeNbHOr0 COEIMHEHNS 110 HAaJISKHOCTH AJIEMEHTOB CUCTEMBI IIepeiaun (HarpuMmep,
Y4acTKOB MarucCTpajy WM OTAENbHBIX BHJIOB OOOpYJOBaHHMs), CyMMapHbIH Kod(duimeHT mpocros

PaBCH:
Kn :Knl +Kn2+
rae K, K, ... - K03QQUITHMEHTHI POCTOS OTIACTBHBIX JIEMEHTOB CUCTEMEI Iiepeauu (Hampumep,

annapaTtypsl ¥ KaOeJst), onpe/essieMble B COOTBETCTBHH C BBIpakeHHeM (5.6).

Hnst cnyuaeB oskcrumyaranu BOJIIT Ha OCHOBE ONTHUMAaJIBbHOM CTpaTerMd BOCCTAHOBJIIEHUS,
HaYMHAIOIIErocsi ¢ OOHapyXeHus npenoTkazoBoro cocrostaus OTD (HMoBpexaeHusT), HEOOXOAUMO ISt
WHXCHEPHBIX PacyeTOB MOKa3aTesled HaJeKHOCTH HCIIOIb30BaTh BMECTO N3BECTHOTO BhIpaXeHUs (5.6)
JPYyroe BhIpaKeHHue:

Ao (T, =0.7-1,)

1+X,-T,

rae t; - BpeMs nogbe3aa.

5.6.4 MeTtoauka HH)XEHEPHOIO pacyera

B XOZ€ pacd€Ta CHavalla BBIYHUCIAIOTCA 110 JaHHBIM XapaKTCPUCTUK HAJACKHOCTH OTACIbHBIX
KOMIIOHEHTOB CYMMAapHBIE TOKa3aTelu HaJexHocTH Bcero komiuiekca BOJIII ¢ ucrnonb3oBaHmEM
BeIpakeHuit (5.5)...(5.13). 3aTteM nomy4eHHbIE BEMTMYMHBI CPABHUBAIOTCS C TPEOyEeMbIMH 3HAUCHHSIMHU,
NEpeCUYUTAaHHBIMU 13 lleﬁCTByIOH_[HX HOPM Ha THUITIOBBLIC

nporsbkeHHoctd  (Ly) k  mmmHe mpoektupyemod nuHuM nepexaun (L), Mudopmarmms o
XapaKTEPUCTUKAX HAJACKHOCTHU OTACIBHBIX KOMIIOHCHTOB BOJITIT MPUCYTCTBYET B TEXHUYECKUX
YCIIOBHSX Ha HUX.

Bce HeoOxomumble i pacuera HOPMBI Ha HAJIeKHOCTb KaHAJOB M OOOpYIOBaHUS JIMHEHHOTO
TpaKTa Il MaruCTPaJIbHON, BHYTPU30HOBBIX M MECTHBIX IIEPBUYHBIX ceTel ob1iero nombs3osanus BCC
PO npusenens! B Tabnunax 5.6, 5.7, 5.8.

Ecnmn paccuntanHble TMOKazaTenud HaaeKHOCTH mpoektupyemoir BOJIIl He ymoBiIeTBOPSAIOT
TpeOOBaHMAM IIEPBUYHOM CETH OOLIEro IOJL30BaHUA, TO IPUMEHSIOT pPAa3JIMYHBIC BapUAHTHI
noBbimieHna HagesxkHoctd BOJIIT - mubo 3aMensroT HamMeHee HanexkHble kommoHeHTH! BOJIIL Ha
TaKOMU ke THUIT 000PYAOBAHUS IPYTOro MPOU3BOAUTENS (C TYYIIMMH ITIOKa3aTeIsIMH HaJJe)KHOCTH), JIHOO
BHOCST H3MCHEHHS B CTPYKTYpPHYIO CXEMY OpraHH3allud CBS3M, BBOISA (IO 3JIEMEHTaM HIH MO
JIMHEHHOMY TPaKTy Ha Y4acTKe MepeKitodeHus), mubo opranusyror skcmyatanuio BOJIIT Ha ocHoBe
ONTHUMAJBHOM CTPAaTeTMH BOCCTAHOBJICHUSA, YTO B OOJIBIIMHCTBE CIy4aeB, KaK MPABUJIO, IPUBOAUT K
TakoMy ke 3(QQeKTy C TOYKHM 3peHHs IOBBIMICHHUA IOKa3aTeled HaJeKHOCTH NPH CYIIECTBEHHO
MEHBIINX JIOMOIHUTENBHBIX KalUTAJIbHbIX 3aTpaTax.

IToToM 17151 KOHKPETHO M3 BHIOPAHHBIX BapUAHTOB MOBTOPSIETCS pacyeT CyMMAapHBIX IOKa3aTenei
Hanexsoctd BOJIII u cHOBa cpaBHMBAIOTCS MOTYYECHHbIE BEIMYHHBI ¢ TPEOYEMBIMH 3HAYCHHUSIMH.

Orta XK€ METOIWKa pacdyeTa MOXET ObITh NPUMEHMMa M TNPH MPOEKTHPOBAHWM IOKa3aTeleh
HagexHoctn Komiuiekca BOJIII B memoM wim OTAETBHBIX KOMIOHEHTOB. Hampumep, dwacTh
000py10BaHMs, IPUMEHsIEMas B COCTABE MMPOCKTUPYEMOH JIMHUH NIEPEAdH, YKe KECTKO ONpeJeNieHa, a
4acTh 000PYIOBaHUS MOXKET OBITh BEIOpaHa M3 PsAa MPEUIOKEHIH Pa3IMYHBIX IPOM3BOANTENCH.

Torma mpu UCTIONB30BaHUK pPACUETHBIX BBIpaxkeHUH (5.5)...(5.13) m mamnbpx Tabmum 5.6, 5.7, 5.8
OMPEAENAIOT TpeOyeMble 3HAUCHNS XapaKTEPUCTHK HAJIEKHOCTU Ha OTICIbHBIE

komrioHeHTsl BOJIIL. DTu 3HaueHWs] NpU NPOYMX PABHBIX YCIOBHSAX MOTYT OBITh pEIIArONINM
KpHUTEpHEeM IpH BEIOOpE 000pyIOBaHHS TOTO WIIM HHOTO ITPOU3BOANTEIS.

Kp =

6 Iopsiiok MpHEeMKH U BBOJIA B IKCILTYaTalMIO anmapatypsl 1 kadeass BOJIIT

6.1 O01Me moJ10KeHNsT

6.1.1 K BBOy B 9KCILTyaTallMIo Ha CETH JIOJDKHBI IPHHUMATHCS TOJIBKO T€ 00pa3Ibl alapaTypsl 1
kabenst BOJIII, xotropsie mMetoT cepTudukat coorBercTBrst MuncBs3u Poccnn

6.1.2 Tlpu mpreMKe ¥ BBOZE B AKCIUTYaTalMIO JJOJDKEH OCYIIECTBIIATHCS BXOJHOM KOHTPOJIb ITyTEM
M3MEpPEeHNs] OCHOBHBIX MapaMEeTPOB ammapaTypsl ¥ KaOels, epedeHb KOTOPHIX OMpeNesieH B pa3zenax
6.2 u 6.3. Pe3ynbTaTel n3MepeHNH TOMHKHBI OBITH BHECEHBI B COOTBETCTBYIOIIME NMACTIOpTa U B 0as3bl
JTAHHBIX OINEPalMOHHBIX CHCTEM IPOrPAMMHO- TEXHHYECKUX CPEJICTB KOHTPOJIS U YIPABIICHHUS.

6.1.3 OcHoBHBIE mMOKa3arenun kadectBa (yHKuuoHupoBaHus BOJIII nomkHBI COOTBETCTBOBATH



HOpMaM Ha BBOJ B IKCILTyaTallMIO COrylacHoO [2], a xapakrepuctuku annapatypst BOJIII cormacao TT
[20, 21].

6.1.4 TIpueMKy rMoMeIeHui o MOHTaX 00OpYZOBaHMS NMPOU3BOANTE B cooTBercTBuu ¢ OCTH-
600-93. Ilpremky nmomerieHuss 0OPMHUTH aKTOM.

PacriakoBky 000pynOBaHHS TPOHM3BOAWTH B TPHCYTCTBHM OTBETCTBEHHBIX NpEACTaBHUTENEH
MOCTABIIMKA U 3aKa34yrKa. PacnakoBky o0opynoBaHHs 0OPMHUTE aKTOM.

[Ipuemky obGopynoBaHus B MOHTaX Npon3BonuTh B cootBercTBUU ¢ OCTH-600-93. Ilpu BHEmHEM
OCMOTpEe 00paTHTh 0c000€ BHUMAHHE HA COCTOSHHE ONTHYECKHX COEIWHHTENICH CTaHIMOHHBIX
onTHyeckux kabenel. ONTHUECKHE COSIAMHHUTENH JIOJDKHBI OBITH 3aKpBITHI 3aIIMTHBIMHU 3aTTyIIKaMH.
Ha numndoBanHOl TOpPIIEBOI MOBEPXHOCTH COEANHUTENEH HE JOKHO OBITh TPEIIWH, CKOJIOB, IIapaItiH
u b, [IpueMky 060pynoBaHus B MOHTaX O(DOPMHTH aKTOM.

O BBISBIEHHBIX HEIOCTAaTKax OOOpPYIOBaHHS COCTaBHTh IPETEH3MOHHOE 3asBJICHHE, KOTOpPOE
COCTaBJISIETCS. HA OCHOBaHMU OQOPMIIEHHOTO aKTa-peKiaMallii, COCTABJICHHOIO Ha OCHOBAaHMM aKTa
Pe3yNbTaToB MPOBEPKH 000PYIOBAHHS.

CocraBneHue akTa-peKjaMaliy Uil HEUCIIPaBHOT'O 000PYI0BaHHS SIBIISETCS 00513aTEIbHBIM.

6.1.5 Ha osrane mpuemku u BBoAa B 3kciuryaTanuio BOJIII mocTaBmMK MOMKEH MOATBEPAUTH
TpeboBaHus Mo HajexHOCcTH, 3aaHHble B TT Ha BOJIII ¢ y4eToM MpUHSTOH CHCTEMBI TEXHUYECKOI'O
oOcnyxuBaHuss W peMoHTa. JlokHa OBITH MpOW3BENCHAa OleHKa jgocratouHoctu 3UII,
TPECTABJICHHOTO TTOCTABIIUKOM, 110 [22] ¢ yUeTOM 3alpOoeKTUPOBAHHBIX 30H 00cykuBanus 3JIom.

6.2 U3mepenns n nacnoptusanus annapatypsl BOJIII npu BBoAe B IKCIIIyaTALMIO

W3mepenust mapaMmeTpoB U macnoptusauus ammapaTypsl BOJIII mpm BBOAE B SKCILTyaTalUio
JOIDKHBl TPOBOAUTHCA Ha OCHOBAaHUHM [IpaBmi TeXHMYECKOW OKCIUTyaTald MEpBUYHON CEeTH
B3aUMOYBSI3aHHOU ceTH cBs3u Pocculickon denepannu, BBEACHHBIX B JEWCTBUE NPUKa30M MHUHCBSA3U
Poccun ot 19.10.98 r., Ne 187, xuura 2, pazgens! 11, 13, B coorBercTBHM ¢ JokyMeHTamu [10+13]; a
taxxe OCT 45.131.

6.3 U3MepeHne napaMeTpoB M NACOPTH3alUs Ka0eIbHBIX YUACTKOB

6.3.1 Ipu coopyxennu kadenpHoro yuacrka (KY) cocrapisitorcst ciieyomiye J0KyMeHTbI.

VYxiajouHasi BEZIOMOCTh CTPOUTEIBHBIX JUTUH JIMHEWHOT 0 Kabessi, B KOTOPOH YKa3bIBaeTCs:

- HoMep OapabaHa;

- tun Kabems, yucio 0B;

- JUIMHA KaOes;

- npeanpusitue (Gupma) - U3roTOBUTEIb;

- TIOPSIIKOBBIA HOMEP 0YEPETHOCTU MPOKIAIKH;

- laTa BBIBO3KU HA TPACCY.

[Macmopt Ha cMoHTHpOBaHHYIO MydhTy OK, rie ykassiBaercs:

- HOMep MY(]TBI;

- TUIT MY(TBI;

- npeanpusitue (Gupma) - U3roTOBUTEIb;

- Ha3BaHME JIMHUY NIepeJayi;

- HOMEp Y4acTKa JIMHUHU TepeaadH;

- MapKa ONTUYECKOro KabeJis;

- HAUMEHOBAHNE MOHTAKHOW OpraHU3aLIH;

- pe3yIbTATHI OLIEHKH 3aTyXaHUsI MECTa CBApKH (110 CBAPOYHOMY ammnapary) AJIsl KaXKI0ro BOJIOKHA,;

- CBEJICHUS O PEMOHTE.

[TacriopT CMOHTHPOBAHHOTO yJ4acTKa JUHEHHOr0 Kabels, Iae yKa3bIBacTCsl:

- HOMEp Y4acTKa;

- o0mmIast [UIMHA y9acTKa;

- pe3yabTaThl U3MEPEHH 3aTyxaHus B BosokHax OK.

- IPOTOKOJIBI U3MEPEHUH CONPOTUBIICHHS H30JISILIHA OPOHH IO OTHOLICHHUIO K «3EMIIE»;

6.3.2 U3mepeHue 3aTyxaHHs ONTHYECKHX BOJIOKOH Ha cTpouTenbHBIX mmuHaXx OK cnenyer
MIPOM3BOIUTE B IOPAJIKE MPOBEIACHUS WX BXOJHOTO KOHTPONS Ha KaOempHBIX IUIOMAJKAX, HA
crpoutensHbIX nuHax OK mocie mx MOHTaka, B IPOIECCE COCAMHEHMS CTPOMTENBHBIX UIMH, HA
3JIEMEHTAPHBIX KaOEMbHBIX YYaCTKaX CMOHTHPOBAHHOH KaOEIbHON CEKIIHH.

6.3.3 Usmepenme 3artyxanms OB mpomsBoamTcs TpHW MOMOIIM MeETOAa OOpBIBa WM MeETona
obpatHoro paccestHus. [lorpenHOCTh M3MEPEHNs 3aTyXaH!sl ONTHYECKNX BOJIOKOH - He Oomnee 5%.

3aryxanne KY wu pacnpeneneHue mOTeph B HEpPa3beMHBIX ONTHYECKHX coequHeHWsX KY
M3MEPSIIOTCS ONTHYECKUM  PE(IIEKTOMETPOM IO METOAWKE, H3JIOKEHHOH B €ro WHCTPYKIHH IO
9KCIITyaTaIHH.

Wsmepenne 3aryxanmsa KY ontugeckuMm pedieKTOMETPOM TIPOM3BOAMTCS C JABYX CTOPOH.
Pe3ynpTaThl H3MepeHHs ONpeNeNnsIoTCs 0 YCpeTHEHHOH pediieKTorpamme.



6.3.4 3aryxanue KV coBmecTHO co craHiimoHHbIMU OK m3MepsieTcss METOIOM pa3HOCTH YPOBHEH ¢
TIOMOIIBI0 HCTOYHHWKA OINTHYECKOM MOIIHOCTH 110 METOAWKE, W3JIOKEHHOM B MHCTPYKIMU IO
9KCILTyaTally ITOCIIEJHETO.

7 Texnuueckoe oocay:kusanue BOJIII B nponecce 3xkcruryaTanuu

7.1 O0uue 1moJI0KeHUs

7.1.1 Texuuyeckoe oOcnyxuBanue coBpeMeHHbx BOJIII B mpomecce  aKcIuryatanuu
OCYIIECTBIISIETCSI C TIOMOINBIO CIY)KEOHOr0 TepMHHaja (AucrieTdepa IO YIPaBIEHHIO CETEBBIM
9JIEMEHTOM MM Yepe3 Hero ydactkoM cetd BOJII, BKITIOYAIOINX HECKOIBKO CETEBBIX 3JIEMEHTOB).

B coBpemennoit ammapatype BOJIIl Ha 3Tame skcmyaTalMy aBapHifHas CUTHAlIM3allds JaeT
Haubosee BaXKHYI0 HH(OpMAIUIO JUIs TIOMCKa HEUCTIPABHOCTEH.

ABapuiiHble CUTHAIIBI OTOOPAXKAIOTCSI B BHJE TEKCTOBBIX COOOIIEHHUH.

7.1.2 C nomoipto CirykeOHOro TepMUHaIa MOXKHO OCYIIECTBISITh KOHTPOIb YPOBHEH MOIIHOCTH
BXOJIHOTO M BBIXOJHOTO ONTHYECKOrO CHUrHajla BBIOpaHHOro onrtuueckoro crbika st BOJIIT ITHU u
CL.

Ora uHpOpManys MOXET ObITh HCIONb30BaHA UIS TEKYIEro KOHTPOJS BEIWYHMHBI CHCTEMHOTO
3armaca Ha KaXIOM YYacTKe pereHepamiH ONTHYECKOro TpakTa 0Oe3 MpekpalieHus cBs3u. BennunHa
CHCTEMHOTO 3araca OIpeleNsercss Kak pa3HUIa MEeXIy TEeKYIIMM 3HadeHHEeM YpPOBHS MOIIHOCTH
ONTUYECKOI'0 U3JIYUCHHUS Ha TPUEME U TTAaCIOPTHBIM 3HAY€HUEM YYBCTBUTCIIBHOCTU ITPUEMHHKA.

7.1.3 Hapsny c oroOpaxenueM uH(OpManuu 00 aBapusX Ha SKpaHe JHCIUIEs] CIyXeOHOro
tepmuHana B ammaparype BOJIIT nomkna ObITh MpeqycMOTpeHa aBapuiiHas cHrHanm3anus Ha TO3ax
(bokax) obopynoBaHus (CBETOIMOAAMH), CTOCUHAS, PSIIOBAs U CTAHLIMOHHASI.

7.1.4 Texuuueckas okciuryaranmsi coBpemeHHbix BOJIIT  ocymectBisiercss Ha — 0ase
(YHKIIMOHABHBIX U TEXHUYECKUX BO3MOXHOCTEH BCTPOCHHBIX YCTPOHCTB KOHTpouisi u cpencts I1TK,
NpeaHa3HAYCHHBIX IJI O6CJ'Iy)KI/IBaHI/I$I U YIIpaBJICHUS.

Ot  ycrpoiictBa u cpeactBa IITK peanm3yloT NpHUHIMI —YHOPaBIsSEMOr0 TEXHUYECKOTO
obcnyxuBanus. [IpenmyiiecTBo MeToaa ynpaBisieMoOi TEXHUUECKOH dKCILTyaTaluy, KaKk 0TMe4ajioch B
pazzgene 1, 3aKit0o4aeTcst B TOM, YTO TeKyIiue paboThl M0 TEXHUUECKOM IKCIUTyaTalli MPOU3BOISATCS
He IO CIOXKHUBLIEMYCS IpaduKy, a HalpaBisIOTCAd MMEHHO Ha T€ Y4acTKH, IZle B JaHHBIH MOMEHT
OXuJaeTcs yXy[UIeHHe KadecTBa oOcayxuBaHus notpeOurens. Ilpm sToM  wHckmouyaercs
HEO0O0XOAUMOCTb TOPOTOCTOAIIEr0 MPOPIAKTUIECKOTO TEXHHYECKOr0 OOCIY)KUBAHUS VIS BBIBICHUS
TaKUX YYacCTKOB, YTO B LEJIOM, YMEHBIIAET 3aTpaTbl Ha TexXoOCTyKuBaHUE. TeXHUKA KOHTPOJI,
SIBIIAONIAsiCA HEOTheMJIEMOW TpHHAUISKHOCTI0 ammapaTypel BOJIIL, obecneunBaeT ngaHHEIE,
YIIPOIAIOIINE PACIIO3HABAHUE CKPBITHIX HEUCTIPABHOCTEH METOZIOM CTATUCTUYECKOTO aHAU3a.

7.1.5 Pexomenayercs cieayromasi MeToauka mnposenenus pabot no TO ¢ momormipto cpencts [TTK.

7.1.5.1 Onmneparop oOpaiaercsi K O3J€MEHTY ceTH (O0BEKTy TEXHHYECKON OIKCILUTyaTalluu),
HH(GOPMALUIO OT KOTOPOrO OH XOYeT IONy4uTb, 3ahaBas €ro aapec Wid aTpuOyThl. Cleayrommm
CBOHMM JIEHCTBHEM OIlEpaToOp OmpenenseT nepuon T, 3a KOTOPbIM aHaIU3UPYETCsl KaUeCTBO MEpeAatH.
Orto Moxer ObITh mepuox 15 MuHyT Win 24 yaca. JIONONHUTENLHO MOXET OBITh TOJydYeHa
uHbOpManusd 3a IOCIENHHE 7 CYTOK M B OTHENBHBIX CIydasX 3a Mecsll. Taike IOIDKEH OBITh
omnpeeNeH napamerp kadecrsa: uncio ES unu SES 3a nepuon T.

WNudopmanus mpenocraBisiercss B Buiae Tabmmi wiu rpaduka. Ha rpaduke ykaswsiBaroTcs
ycTaHoBIIeHHbIe oporu S1 u S2.

[IpeBbilIeHNEe yKa3aHHBIX IOPOrOB CHTHAIM3UPYETCs OMEpaTopy Kak Ha Trpaduke, Tak W BeIIadeh
COOTBETCTBYIOIINX aBAPUHHBIX cooOmeHui (cm. .11 4.3.3 n 4.4.2).

7.1.5.2 Tlpu modxy4eHUN aBApUHHOTO COOOIICHHS MPOM3BOIUTCS JIOKATU3AIN HEHWCIIPABHOCTH, C
OIpeNeNieHNeM MeCTa MOBPEeXICHHA, BIUIOTh 10 HewcrnpaBHoi 1iatel (T33a). Ilpu 3tomM,
TIPEOCTABIISETCS ACTATBHOE N300paKEHHE aBapuil M0 CETEBBIM 3JEMEHTaM (OOBEKTaM TEXHHYECKON
skcrutyatarmn). Omeparop ToOATBEpXKAaeT (KBUTHPYET) VBHUJICHHBIE aBapWiHBIE COOOIICHUS.
ABapuiiHple COOOIIEHNS 3aHOCATCS B )KypHAJ COOOIICHNH ¢ yKa3aHWEM JAThl, TPUIMHBI U KaTErOpHi
aBapuit

7.1.5.3 Tlpu HanwMYuUM aBTOMATHYECKOTO DPE3EPBHUPOBAHMS M aBTOMATHYECKOW MAapIIPYTH3AIHA
OIepaTop BUIWT OOIIYIO KAPTHHY CETH C yKa3aHWEM BBHIOPAHHOIO MapIIpyTa M HOBPEXICHHBIX JIMHHH.

Ecnm aBToMaTHUecKast MapmpyTH3ays He TPUMEHSETCS, OIIepaTop, NODKEH BBITOTHUTE BPYIHYIO
TIPOKJIA/IKY TPACCHI.

[ocne ycrpaHeHUs! TOBPEXACHUSI KOH(PHUTYpAIUs CETH aBTOMATHYECKN WJIN BPYYHYIO MOXET OBITh
BOCCTAHOBJIEHA B IIEPBOHAYAIIEHOM BHJIE.

7.1.5.4 Tlepuonmueckoe mpoBeneHue pador mo m.m. 7.1.2, 7.1.5.1 n 7.1.5.3 no3Boisier oneparopy
MIPOM3BOJIUTE  YNpaBIsieMOE TEXHHYECKOe OOCTy)KMBaHWE, HANpaBIEHHOE Ha YMEHBIICHHE



BEPOATHOCTH OTKa3a CETEBOr0 3JieMeHTa (0O0BEKTa TEeXHMYECKOW HKCIUTyaTalliH) WM YXYIILICHHE
¢ynxmonnposanust BOJIIT 6e3 npekpatienus cBs3u.

7.1.6 B cimydae oTkasza wiH yxymauieHUs padbounx mokazateneid BOJIII momKHBI OBITH BHITIONHEHEI
CIeyIoIINe JeHCTBUS:

- C yYETOM CPEIHECPOYHOr0 W JONTOCpOoYHOro KOoHTpois Bo Bce OTD BOJIII momkeH OBITh
nepefaH  CHTHAJN, COAep)KallMii BCIO HEOOXOAMMYIO HMHGOpMAanMio Ul  aBTOMAaTHYECKOH
(IpearnoYTUTENBFHO) MHUIMAIM3alui BHYTPEHHUX MJIM BHEITHUX MEXaHU3MOB PE3E€PBUPOBAHMUSE;

- TpUHATHE pEmIeHUs O JIIOOBIX HEeoOXOIMMBIX AeHcTBUAX, Hampumep "BeiBog BOJIIT u3
SKCIUTyaTalu'" Wiy "mepenavya Ha UCIIBITaHUS'".

CrienmanbHBIA METOJ PE3EPBUPOBAHUSI PEKOMEHYETCSl UIsl CHCTEM Tepelayl ¢ UCIOIb30BaHUEM
PYYHOT'O MJI aBTOMAaTHYECKOTO BOCCTaHOBJICHUSL.

Ecn nmponcxomut orkaz B OTD 6e3 cpeicTB aBTOMaTHYECKOTO MEPEKITIOYESHHUS] HITH CO CPEACTBAMH
ABTOMATHYECKOTO MEPEKIIIOYEHHs, HO NPH OTCYTCTBUH pe3epBa, CIEAYET BBIIOIHHUTH CIIEIyIONINe
JeUCTBUS:

- BBIIaTh aBapHHHYI0 HH(POPMAIMIO TEXHUYECKOW dKCILTyaTanuu ¢ ykazannem OTD, coxepikaiero
OTKA3aBIIIUii 3JIEMEHT 000PYIOBAHHS;

- mepenaTh CUrHajl HMHAWMKanmMW apapuiiHOro cocrosiHus (CHAC) B HampaBneHMM mepeaadd,
MOpa)KEHHOM OTKa30M (B HalpaBJICHWM CTaHIMH MPHUEMa OTKA3aBIIEro HAIpaBJICHUS Mepenayu), Win
BBIIaTh CHTHAJI yKa3aHWs 00 OTKa3e Ha mpemmectByiomeM ydactke mnepemaun (CYOII) B
000pyioBaHue, He IIOPAKEHHOE OTKAa30M;

- BbLIATh curHa aBapuu ciryx0b1 (CAC).

Ecmn mpoucxomur otrkaz B BOJIII, umeromeit cpencrtBa aBTOMaTHYECKOTO TEPEKIIOYCHUS U
COOTBETCTBYIOIIUE PE3EPBLI, NOJIKHBI 6LITB ABTOMATHYC€CKH BBINTOJIHEHBI CIICAYIOIINE ﬂeﬁCTBHﬂ:

- IEPEKITIOYUTH HA PE3EPB;

- BBIAATh aBApUIHYIO CUTHAJIHM3ALMI0 TEXHUYECKOW OKCcIuTyaTauu c ykazanuem OTD,
COZIepIKAIEero OTKAa3aBIINHA dJIEMEHT 000pyI0BaHHSI.

7.2 IlopsiioK NpoBeJeHUs1 U3MePEHMIi B IIpolecce IKCIUIyaTaAlHH

7.2.1 IlepeueHp 1 IEPUOJMYHOCTH H3MEpEHHH U poBepok npu dkcruryatarwy L{CIT ' gomkHbI
COOTBETCTBOBATH [12].

7.2.2 TlepedeHs U MepUOAUMYHOCTD U3MepeHuit U poBepok npu dkciuryatammu L[CIT CIU nomkHbI
cooTBeTCTBOBaTH [13].

7.3 Mepsl no odecnieuennio Haaexxknoctu BOJII

7.3.1 B mpouecce skcruryatauuu BOJIIT momkHbl ObITH OpraHu3oBaHbl cOop M 00paboTka
cratucTrdeckoi nadopmanuu 06 orkazax u BoccranoBnenusx BOJII B coorBerctBru ¢ OCT 45.63.

Pe3ynpraThl 00pabOTKM CTATUCTUYECKUX JAHHBIX 00 oTkazax obopynoBanusi BOJIII moryr
HCIIONB30BAThCS KaK MOCTaBIIMKOM 00OPYIOBaHHMS, TaK M €ro morpedureneM. [Ipu 5ToM mocTaBIIUKY
clefyeT ONpeleluTh W JOBECTH A0 CBENEHHsS HOTpeOuTens MHPOpPMAlUIO O CBOSH IMOTPeOHOCTH B
9KCIUTYyaTAllMOHHBIX JaHHBIX M COTPYAHHYATH C IOTPEOUTENIeM B YCTAaHOBJICHUH IPUEMIIEMBIX METOIOB
cOopa, XpaHeH!s U aHaJIU3a 3KCIUTyaTAllMOHHBIX TaHHBIX.

Hensmu cOopa u npecTaBICHUS TaHHBIX SBJISTFOTCSL:

- TOJIydYeHHE CBEIEHMH JUId OLGHKM pEaJbHOI'O0 YPOBHSA IOKa3aTeneil HaJIeKHOCTH
JKcITyatupyemoro obopynoBanuss u BOJIII B KkadecTBe HCXOIHBIX [aHHBIX [UIL IPOBEPKU
nocrarouHoctd 3UII, s BeimonHeHWs (QYHKOMA yrpaBieHUs, IUIAHHPOBaHHS, OOeCHeYeHHS
skcmryaramu, TO u pemMoHTa, 711 00ydIeHHsI IEpCOHala, SKCIUTYaTUPYIOIIETro 3TH CPENICTBA;

- BBIABJIICHHE TOTPEOHOCTH COBEPIICHCTBOBAHMS SKCIUTYaTHPYEMOTO M HaAMEYEHHOTO K IIOCTaBKE
obopynosanus, crpykrypbl BOJIII, meTomoB u nmpaBmi 3kciutryataiun, TO u pemoHTa 000pyI0BaHuS,
a TaKXKe SKCIUTyaTallMOHHOM U PEMOHTHOM TOKYMEHTALIUH;

- BBISIBJICHUE HAIIPABIEHUH KOHCTPYKTUBHOTO COBEPIIEHCTBOBAHMS 000Dy IOBAHIS;

- OTIpeZIeTIeHNE BUI0B HEUCIPABHOCTEH, MPUYMH U BO3MOKHBIX MEXaHW3MOB OTKa3a 000pYIOBaHUS;

- CpaBHEHHE OKCIUTYaTal[MOHHBIX 3HAYEHWH IIOKa3aTeneil HaJeKHOCTH C WX 3HAYCHUSIMH,
TpedyembiMu 1o TT min pacdeTHBIME;

- COBEpIICHCTBOBAaHUE 0a3 JaHHBIX M METOJOB pacueTa IoKa3aTesied Ha/le)KHOCTH;

- peryasipHoe WIM  ONH30JMYECKOE  ONOBEIICHHE IIOCTaBIIMKOB  00OpyaoBaHMSA 00
9KCIUTYaTalMOHHON HAJIEKHOCTH.

B kauecTBe HCTOUHHUKOB CTATHCTUYECKUX MAHHBIX O HaJleKHOCTH oOopynoBanus 1 BOJIII B oOmem
CITy94ae MOTYT OBITh:

- TEXHIYECKOE OOCITY)KNBAaHHUE W PEMOHTHI 000PY/IOBAHHS U CHCTEMBI;

- BOCCTaHOBJIEHHE PaOOTOCITIOCOOHOCTH CHCTEMBI, a TaKKe 000pYIOBaHUS;

- HH(OpMAaIHsA O pacX0I0BaHHUH 3AIACHBIX YacTell 000pyIOBaHMS U BPEMEHH JOCTAaBKH HX.

AHanu3 HaKOIUIEHHBIX CTATUCTUYECKWX MAaHHBIX 00 orkazax BOJIIl m ee cocTtaBHBIX wyacTed



MIPOBOJTUTCS C WCIIOIB30BAHUEM METOJIOB CTATUCTHUYCCKOT'0 M HHKCHEPHOTO aHAIIH3a.

7.3.2 Cucrema cbopa, 00paOOTKM ¥ aHalIM3a CTATUCTHUYECKOM HH(pOpMamuu 00 OTKa3ax M
BoccTaHoBieHusIx BOJIII nomkHa npenycMaTpuBaTh pelieHre CAeIyomX 3a1ay:

- BBIABIICHHE "CIAOBIX MecT' W 3aMeHy ae(eKTHOro OOOpYIOBaHHS B TEPHOJA TapaHTUIHOTO
00CITY)KUBAHUS,

- OlleHKY moka3areneii O0e3otkasHoctd BOJIIL u obopymoBanus (cpemHssi HapaOOTKa Ha OTKas3,
ITOTOK OTKA30B) B IEPBBIC T'OJBI BHEAPCHUS JJIs1 COOOIICHHUS TOCTABIIUKY U pa3pabOTUMKy (BMecTe C
JAHHBIMH O XapakTepe W MPUYUHAX OTKA30B) C [ENBI0 MPUHATHS UMH Mep 10 YCTpaHCHHUIO J1e()EeKTOB
pa3pabOTKH M U3TOTOBJICHHUS;

- OlIEHKY rokazareneil HagesxxHoctr BOJIII u obopynoBaHus B TeUeHHE ONPENIEICHHOTO BPEMEHU B
MepUOJT CTAOWIIBHOW pabOThl 000PYIOBAHUS VIS COOOIICHUS TOCTABIIUKY M Pa3pabOTYHKY C IICTBIO
CpaBHEHHS PEaJIbHBIX MOKa3aTeeH HAJeKHOCTH C 3amucaHHbME B TT U 111 HAKOIUICHUS CTAaTHCTUKU
¢ nenblo koppekuun cocrasa 3UIT obopynoBanusi;

- OIIEHKY IOKa3aTeliell pEMOHTOIPUTOJHOCTH (CpPEIHEEe BpEMsl BOCCTAHOBJICHUS U Jp.) B TCUCHHE
OIPEJICICHHOT'O0 BPEMEHHU C IIENIBI0 BBISIBIICHHS HEIOCTATKOB B cucteMe TO M peMOHTa U pa3padOTKu
HOPMATHUBOB BPEMCHHU YCTPAHCHUS TIOBPESIKICHUI.

7.3.3 Ilpu opranuzamnmu padoT mo cOOpy ¥ aHAJTU3y CTATHCTUYECKUX JaHHBIX 00 oTkazax BOJIII B
NpOIIeCCe  OKCIUTYaTallkd  PEKOMEHAYETCS  TaKKE  PYKOBOICTBOBATHCS — HUKECIICIYFOITUMHU
TIOJIOKCHUSMU.

7.3.3.1 Tlpu cOope maHHBIX Ba)KHOE 3HAYCHHE HMeEET MpoOjgeMa OOCCIEUCHUS TONHOTHI U
JIOCTOBEPHOCTH MCXOJHOM craThcTHdyeckod uH(popmanuu. JlocToBepHOCT, MHPOPMAIMK 3aBHCHT HE
TOJBKO OT 00bEMa, HO M OT COOTBETCTBHS 3a(MKCHPOBAaHHBIX B XOJE WCHBITAHHN (IKCILTyaTallnH)
CTAQTUCTUYECKUX [AaHHBIX [EHCTBUTENPHOMY 00beMY HapaOOTKH, (AaKTHYECKOMY KOIMYECTBY U
XapakTepy HWMEBIIMX MECTO HEHCIIPaBHOCTeH ¥ pPEMOHTOB. JIOKHBI OBITH TNPHHSTHI MEpBI,
UCKJIIOYAIOIe HEMOJIHOTY NpU cOope JaHHBIX (TMPOOeNbl, MPOMYCKH, HETOYHOCTH WU IpsSIMbIe
HUCKaXCHUA 3a (bI/IKCI/IpOBaHHbIX I(aHHI)IX). HeO6XO}II/IMO UMETh B BUAY, qTO HeHOHHOTy u
HEJJOCTOBEPHOCTh UCXOHOW CTATUCTUKU IIPH €e 00paboTKe yiKe HENb3si CKOMIICHCUPOBATh HUKAKUMH,
JlayKe CaMbIMU TOYHBIMH, PACYETHBIMU (POPMYIIaMHU.

7.3.3.2 C uenpto obecriedeHus] TOJHOTHI M JOCTOBEPHOCTH cOOpa JaHHBIX CIEAYET TaKKe
NPOBOJIUTHL OOy4YeHHE T[EePCOHAA MpaBWIaM BEJICHUS YYETHOH JIOKYMEHTAllMH, B KOTOpPOU
PETUCTPUPYIOTCSI OTKA3bl U BOCCTAHOBJICHHS; HEOOXOIMMO BECTH KOHTPOIb 32 COOJIIOICHHEM TpaBHII
cOopa JaHHBIX U MTPABUII 3AIIOJHEHHSI Y4ETHON JIOKYMEHTAIIH;

7.3.3.3 ®opMbl yU4eTHOH TOKYMEHTAIUHU SIBIAIOTCS BAXKHOM MPEANOCHUIKOM MOMYyYeHUS MONTHON U
JIOCTOBEPHOH WH(OpMAIUU O HAIEKHOCTH CPEICTB DIEKTPOCBSI3H. DOpMBI yHETHBIX JOKYMEHTOB
PEKOMEHIYeTCs PUBOJUTH B MHCTPYKIMHU TI0 IKCILTYaTaIllMH 000pPY/IOBaAHHS.

VYuerHele (OpPMBI  JOIDKHBI  IIPEIYCMAaTPUBATh CHUMIITOMBI HEHCIPAaBHOCTH, COOOIaeMbIe
moTpeOUTeNeM WIM CPeACTBAMH KOHTPOJIS; BpEMEHHbBIE JaHHBIC (JJaTa U BpeMsl HACTYIUIEHUS OTKa3a,
Jata ¥ BpeMs BOCCTaHOBJICHHS pPabOTOCIIOCOOHOCTH, HapabOTKa OOOPYHOBAaHUs, BpPEMs MPOCTOs);
COCTABJIAIOLIIE BPEMEHH BOCCTAHOBJICHHS; ITOCTIEACTBHUS U IPUIHMHBI OTKa3a, a TAKKe MPUHATHIE MEPHI
TI0 er0 YCTPaHEHHIO.

7.3.3.4 AHanu3 CTaTUCTUKU OTKA30B JOJDKCH MPOBOMUTHCS C IENBIO OMpENeNieHHs] Xapakrepa U
MPUYNH KaXIOH HEHWCIPAaBHOCTH, a Takke ee KIacCHQUKAIMM 10 CTENeHH BIMSHUS Ha
paborocmocobrocts BOJIIT ("oTka3" wim HET) W MO APYTMM TpH3HAKaM. AHAIIN3 CTAaTHCTHYECKHUX
JAHHBIX TIO3BOJISIET BBIIBUTH XapaKTEpHBIE BHUIBI YCTOMYMBBIX OTKAa30B W cOOEB M pa3paboraTh
pEeKOMEHAALNH 110 YCTPAHSHUIO MIPUIHH UX BO3HUKHOBEHUS (WM 10 CHIDKEHHIO HX MHTEHCHBHOCTH), a
TaKKe aTh MPEIOKEHHS O MOBHIMICHIIO PEMOHTOIPUT OTHOCTH;

7.3.3.5 Pe3ynpraTel 00OOIIEHWS W CHCTEMATH3alMM CTATHCTHUECKHAX MOAHHBIX MO OTKa3aM H
BOCCTAHOBJICHHSIM HCIIONB3YIOTCS JJISl TIOATOTOBKM MCXOIHBIX JAHHBIX MPH PacdeTe KOJIHMIECTBEHHBIX
mokazatener Haxexxaoctd BOJIII ¢ nenpio onpeaeneHns COOTBETCTBUS TPEOOBAHUSAM, YCTAHOBIICHHBIM
B TT.

7.3.4 B mpomecce skcmryatanmu BOJIII nomkHBI OBITE OpraHM30BaHBEl cOOp M 00paboTKa
cratucTudeckor mHpopMmarmu o gocrarounoctu 3UIL wnm cBeneHnit 06 00ECTIEYEeHHOCTH 3amacamMmu
000pYyIOBaHUS SIEKTPOCBS3H C IEIBIO:

- obecnieueHns1 CBOEBpEeMEHHOT0 ToronHeHnst koMmruiektoB 3UI1 3amacHeIME 9acTsIMU,

- TPOBEACHHUS OICHOYHBIX pacueToB KOMIDIEKTOB 3UII B COOTBETCTBHH C JACHCTBYIOIIMMU
HOPMATHBHO-TEXHUYECKAMH IOKYMEHTAMU;

- koppekmru coctaBa 3UII mo HOMEHKIATYpe ¥ KOIWYECTBY 3aIlacoB MO Pe3yabTaTaM OLEHOYHBIX
pacdeToB.

7.4 PexoMeHAANH M0 TEXHHYECKOMY 00CIYKHBAHUIO CTAHIMOHHBIX ONTHYECKUX Kalesei U
ONTHYECKHUX PAa3beMHBIX COEAMHUTEei



7.4.1 Ontuueckue kabemu TpeOyOT 0oee OCTOPOXKHOIO OOpaIieHHs, 4eM MeaHbie. [loaTomy
pexomenayercs npokiangsBath OK Ha Oornee mosmHed cTagum MoHTaxa. JIOMKHBI COOJIONATHCS
PEKOMEHALNK 10 pajuycy M3ruda W cuiie HaTsDKeHus kabOeneil. He pexomenmyercst ocraBisitb OK
MO/ TOCTOSIHHOW HArpy3KoH.

He pexomenayercst kperuth OK K neprkatensm kadenei.

7.4.2 Pexomennyercs mnpokiansiBate OK uepe3 Oapabanbl. bapabGaHbl ycTaHaBIHMBaIOTCS B
CIIeIMaJIbHBIX KOpITycaxX HaJ KapkacoM CToWku. Pexomennyercs mpoxnaasiBate OK B 3amHeli yactu
CTOWKH uepe3 HarpasJIsIoLIHe.

7.4.3 PexomeHyeTcsl NCIONB30BaTh 3aBojckue coequuuTenbapie OK. Omnnako, ecian HeoOX0IUMO
noacoeqnHuTh K OK ontuueckuii pa3beMHBIH COEAMHUTENb, HEOOXOAMMO CIIEI0BATh MHCTPYKIMAM
nzrorosurens COP.

7.4.4 JIna xaxmoro coequauTeibHOro OK HE0OXO0qMMO HMCIONB30BaTh OTACIBHBEIN OapabaH, Ha
KOTOPBI MOYKHO CMOTATh JI0 3 M M30BITOUHOM JUTMHBI KaOesl.

7.4.5 COP nomxeH comepxaTbCid B UYUCTOTE, HENMb3sl JOMYCKATh TOBPEXKAEHHUS IOJHMPOBAHHBIX
KOHTAaKTHBIX MoBepxHocTel u monaaanus Ha COP rpssu, neu uian cMmasku. Tak kak COP sBnsercs
U3JIeNIMeM TOYHOW ONTHKH, rpy0oii oOpalieHre ¢ HUM 3aIperieHo.

He pexomeHnmyercss mpukacatbcsi K KOHIY YIUIOTHUTEIBHOM BTYJIKM M TEPEThb €ro O Ipyrue
MOBEPXHOCTH - TIPU 3TOM MOXKHO TIOBPEIUTH WU 3arpss3HUTh KoHerl OK.

Ecnu COP He moncoenuHeH, TO AJs 3alIUThl YIUIOTHUTEIBLHONW BTYIKH Jy4llle€ BCErO0 HAJAETh Ha
HETO NPEJOXPAHUTENBHBIN KOJIIAYOK.

I[Tpu xpanennn OK ux HEoOX0ANMO NpeIOXpaHATh OT MbUTH. KopoTkue kabenu-rnepeMbpluku MOKHO
XPpaHUTh B 3aKPbITHIX IUIACTUKOBBLIX IMAKETaX.

7.4.6[ln1 cBeneHHs K MHMHUMYMY MEXaHHYECKUX HAarpys3ok, Bo3HHKaromux B jetansx COP,
H3TOTOBJICHHBIX C JXCCTKUMHU OOIMYCKaMH, PEKOMEHAYETCS BCTABJIATH COP oA MmpsAIMbIM YIJIOM K
amanrepy Onoka, aganrtepy COP usmepurenss MomHOCTH M T.I. JIJisi yIpoleHnsl BHIpaBHUBAHUS HA
KOHIIE YIJIOTHUTENIBHON BTYNKHU clenaHa HeOomblias ¢acka.

CoenunurensHyio raiiky COP cmemyer 3aTsaruBaTh mnaiblaMu. [ 3aTArUBaHUA WM
OTKPYYHMBaHUS TallKU 3aIpeIIaeTCs UCIONb30BaTh KaKOW-TN00 HHCTPYMEHT.

Henb3s xacatecst majpiamMu KOHIA yrutoTHuUTeNnbHON BTYNKH Wik OK u nonmyckats magenuss COP
(0COOEHHO ecly ¢ HEero CHSITHI 3alUTHBIC KOJINIAYKU) Ha TOJI WIK JAPYrue TBEp/bIe, MbUIbHbIC, KUPHbIC
WY TPSI3HBIE TIOBEPXHOCTH.

7.4.7 Tlpu pabore ¢ apanTepaMu U Juisi o0ecrieueHHsT UX YHCTOTHI JOJDKHBI COONIONATHCS TE XKe
NPUHLMIIEL, 4To U 1ipu padote ¢ COP.

OOpameHre ¢ amanTepoM M €ro COCTOSHHE OKa3bIBAlOT TAaKOe )K€ BIMSHHWE Ha IOTEPH B
coearHeHuH, kKak u cocrosuue COP.

Henp3st 0CTaBIATH OTKPBITBIM HU OJIMH W3 KOHIOB ajiantepa. OHU JOIKHBI OBITh 3aKPBITHI JTHOO
COP, nu00 3aIIUTHBIMH KOJIIIaYKaMH.

7.4.8 OK cKOHCTpYHpPOBaHBI TAKUM 00pa30M, YTOOBI METO/bI PA0OTHI C HUMH KaK MOYXXHO MEHBIIIE
OTJIMYAJIUCh OT METONOB PaboThl ¢ MenHbIMH KaOemsiMu. HezaBucumo ot mmubl OK pekomenmyercs
BCErJa yYUTHIBATh BIMSHHUE CICAYIOMINX HATPY30K:

- pacTsDKeHue;

- IPOAOJIEHOE WIIH TONIEPEYHOE CKATHE;

- CKpy4YHBAaHUE,;

- U3ruo;

- BHOpanus.

O¢ddexr or BO3meiicTBHA 3TUX Harpy3ok Ha 0B MOXeT TpPOSBHUTHCS HEMEIICHHO WU Yepe3
HeKoTopoe Bpems Jlpyroit xapakTtepHOil ocobeHHOCThI0O OB sBIsieTcs BO3MOXHOCTH UX Iepenoma
BCJIEICTBHE JIOJITOBPEMEHHOI'0 HATSHKEHHUS, IIPEBOCXOAAIIETO JOIMYCTUMBIE 3HaueHus. [IpiuanHoii 3Toro
SIBIICHUSL YCTAJIOCTH MaTepHalia sIBISIETCS MEIUIEHHOE pa3BUTHE MHKPOCKOIMMYECKUX TPEIIMH Ha
moBepxHoctd OB. TlosTomMy mpu ycraHoBke um wucmnonb3oBaHun OK HeoOxommmo o00s3aTenbHO
COOIIFOaTh MHCTPYKIIUU H3TOTOBUTEIS IO OOPAIICHHIO C KabesIMH.

Ecmu obpamenne ¢ OK moBiusuio Ha WX ONTHYECKUE XAPAKTEPHCTHKH, TO 3TH XapaKTCPUCTHKHI
MOJKHO JIeTKO m3MepuTh. ClIo)KHEe MPOM3BECTH H3MEPEHHE MeXaHmuecknx m3MeHeHnit OB 1 oreHuTh
WX BIMSHHUE Ha XapaKTEPUCTHKH Kabels B JOATOCpOYHOH mepcrektuBe. M3mom OB sBnsercs ckopee
CTaTUCTHYCCKUM, YeM CTATUYCCKUM SBIICHHEM, IIPUYEM H3JIOMY HE BCET/Ia MPEIIIeCTBYET YXYIIICHHE
ONTHYECKMX XapakTepucTHK. Ilostomy mis mpozanenust cpoka ciyx0er OB m OK pexomenmyercs
n30eraTh JFOOBIX MEXaHHYECKUX BO3JCHCTBUH C YCHIHAMH, MPHONMKAIOIIAMICI K JIOMYCTHMBIM
mpeenam.

7.4.9 Tlpu pabore ¢ OK u OB momxen cobmomaTbcss MUHUMAJIBHO JIOMYCTUMBIA Pajlyc M3ruoa.
3anpemaercs JOMycKaTh H3TUO MO PaINyCy, MEHBIIEMY MUHUMAIILHOTO, YKa3aHHOTO H3TOTOBUTEIIEM.



B o0OprasBIX ycnmoBusx oSkcmuryatanmu u3rn6 OK Oonbpmie BiusieT Ha MeXaHHMYECKHe, a He
ontuueckue xapakrepuctuku OK u OB.

Munnmansaeiid paguyc n3ruba OK (m OB ¢ mioTHBIM BTOPHYHBIM IMOKPBITHEM), UCIIOIb3YEMbIX
JUISl BHYTPEHHEH pa3BOIKH:

- IIpY IPOTATHBAaHUHU Kabeneii: > 40 Mwm;

- IIPY TIOCTOSTHHOM WJIM TONITOBPEMEHHON YCTaHOBKE, a TaKkKe MpU XpaHeHuH: > 30 mm;

- [P KPaTKOBPEMEHHOM HM3THOE > 25 MM.

Bo Bpemst MoHTaka, KaKk HpaBWio Jjisi OONBIIMHCTBA Mapok craHmuoHHbIXx OK momyckaercs
MaKcuMalbHOe ycunue Ha pactspkenue 100 H.

7.4.10 OpunouHoe OB MoxeT BblAEPKAaTh OTHOCHTEIBHO CHJIBHOE C)KaTHE IIPU YCIOBHHU
OTCYTCTBUS ApYrux mneperpy3ok. OnHako B peanpHbIX ciydasx Ha OK u OB pelictByer He onHa
MexaHu4ecKkas Harpyska. M3ru0 oObIYHO CBsI3aH C TONEPEYHBIM CXaThueM, KoTopoe B OB moxer
NPOSIBUTHCS. B BHJE OYEHb CHJIBHOTO M JIOKAJM30BAaHHOTO MHKPOM3THOA, CIIOCOOHOTrO BBI3BATh
3HAYHUTEIHHOE JIOKAJbHOE yBeNuueHne KoddduirienTa ocnabieHns curHana.

[Ipu xoHcTpynpoBanuu OK mist mprMeHeHHsT B IOMEIICHHSX OCHOBHOE BHHUMAaHHUE YAENSEeTCs
JOCTH)KEHHIO MAJIOro Beca U TMOKOCTH. DTOo 03HayaeT, uTo 3ammra OB oT monepeyHoro cxatust MOXeT
OBITh HE OYEHb CHIILHOM.

ITo aroii ke mpuunHe OK 1 nmpuMeHeHMs BHYTPU IOMEIIEHUM MMEIOT HU3KYI0 CTOMKOCTh K
npoaoneHOMy ckatio. C ApYro CTOPOHBI, BO BPeMsl MOHTa)ka K KaOEJsiM MOTYT IPHKJIaIbIBATHCS
onpeieieHHbIe PACTATHBAIOIINE YCUIINS, a IPOJOJIBHOE CKAaTHE BO3ZHHKAET HAMHOTO PEeXe.

[ToaToMy pekoMeHyeTcs CBOIUTh K MUHUMYMY Harpy3kH, BbI3biBaeMble nepekpyduBanueM OK u
OB. CkpyurBaHue BO3HHUKAET, HANPHUMEP, €CIH PACIpSIMUTh CBEPHYTHIH B OYXTy Aae KOPOTKHH
coemunuTenbHblii OK, yaepxuBas npu 3TOM 00a ero KoHIA. BolblIylo 4acTh CKpYYMBAHUS MOXKHO
ycTpaHuTh, Aepxka OK Tonbpko 3a oquH KoHell. OcTaToOYHOE CKpYUYHMBaHUE YCTPaHSAIOT, npotsarusas OK
MEXAy MajbllaMu U cierka cxkumast ero. Ilpu stom apyroii koneny OK nomkeH MMeTh BO3MOXKHOCTh
CBOOOTHO BpAIIaThCA.

7.4.11 Tlpu npoxnaaxe onHoBoNOKOHHBIX OK JuIsi MpUMeHeHHs BHYTPH NOMELICHUIH B KaOeIbHBIX
KOpOOKax PeKOMEHIyeTcs OMEIATh X B TMOKMH IUIACTHKOBBIM YeXO0JI WM OOMAaThIBAaTh 110 CHHMPAIN
IJIACTHKOBOM JIEHTOH. DTO 00eCreynBaeT MEXaHHIECKYIO 3alllUTy OT HOMEPEYHOro CKaTHs.

Heobxoaumo obecniednTs MUHUMaNbHBIN paanyc n3rnda OK B ciydae ero ciaydaifHOro HaTsDKSHUS,
HalpuMep, ecl ero cilydailHO MOTAHYIHU. B uneane paauyc KpHBU3HBI BCEX IOBEPXHOCTEH, BIIONb
KoTOphIX mponokeH OK, nomkxeH ObITh paBeH WiM OOJbIIe MHHHUMAJIBHOTO DPAjUMyca KPUBH3HBL,
JOIYCTUMOT O IIPU MPOTITUBAHUM.

Jns cobmroneHus TpeOOBaHMKM K MHHMMalbHOMY paamycy mirmba OK nmocrartouno obecrmeduTs
CIIabHHY COOTBETCTBYIOIIUMH KPEIUICHUSAMHU 0 00EMM CTOPOHAM TOUKU H3THOa.

ITpn xpemnennn OK xoMyTaMu He pEKOMEHAYETCs 3aTATMBAaTh XOMYThI CIUIIKOM CHIIBHO, YTOOBI
HE JIOIYCTHTH JIOKAJIILHOI'O CXKATHSA W M3rH0a ONTHYECKHX BOJIOKOH. 3alpelniaeTcsl HCIOIb30BaTh s
OK wu 0B xoMyThl, IpeiHA3HAYEHHBIE [Tl MEHBIX KaOemnei,

7.4.12 Pexomenayetcs, uto0bl miast OK creneHs 3amoiHEHHs MPOCTPAHCTBA B KapKace CTOMKHU
cocraBisina 0,7. Harsxenue oguoro OK He QOMKHO NMPUBOAWTH K HATSHKEHUIO WM HPOTSATUBAHUIO
npyrux OK mim onTHYecKuX BOJIOKOH B KapKace CTONKH!

IIpn ycraHoBke B ctatuB coeanHuTensHoro OK, cBepHyTOro B O0yXTy, peKOMEHIYeTCsl YCTPAHUTh
nepekpyuynBanue. B mpoTtuBHOM ciyyae mpotarusanue Takoro OK mpuBeneT K BO3HHKHOBEHHIO
TopcuOHHBIX Harpy3ok Ha OK m ero onrtmueckme BomokHa. Kpome Toro, OK 6e3 mpomoipHOTO
MIepEKPyINBAHIS UMEIOT MEHBIIYIO CKJIIOHHOCTh K CKPYYHBAHUIO KOJBIIAMH.

7.4.13 OK wu mnactukoBsle mOKpeITHS OB mMeEOT TeHACHIMIO "3amOMUHATE' WX Tpenplayliee
COCTOSIHHE. DTO HEOOXOAMMO YYUTHIBATh MPH pa3MaThiBaHUM WK cMateiBaHuu OK, KoTOpeIii monro
Iposiexkan CBepHYThIM B OyxTy. HoByro OyXTy peKOMeHAyeTcsi CMaThiBaTh B TOM HAIPaBICHHWH, B
kotopoM mrudaercst OK mwm OB, 1 ocTopoxHO.

B nporuBHoM cimygqae B OK m OB BO3HHKHYT HEHY)KHBIE IOIONHHUTEIbHBIC HArpy3ku. [lpm
nporsruBaany OK wnm OB yepes oTBepcTHst ¢ OCTPBIMU KPOMKaMH PEKOMEHAYETCS 3aKpPBITh KPOMKH
cnenyaiabHON JIEHTOM.

7.4.14 ns anctkn COP 1 amanTepoB peKOMEHAYETCS NCTIOTh30BaTh OMICAHHBIE HIKE CIIOCOOBI.

Iepen nucnonp3oBanueM COP HE0OX0ANMO 00ECTIEINTD €ro YUCTOTY.

Uwncrora COP obecnieunBaeTcs mpu COOMOICHAN OJHOTO U3 CIECTYIOMINX YCIOBHIL:

- epe]] coequHeHneM HeoOxoaumMo ynctuth COP;

- TIepest COeqMHEHNEM He00X0JMMO BU3yallbHO MpoBepuTh unctoty COP;

- JJIs1 KOHTPOJIS KOHIIOB YIUTOTHUTENbHON BTYIKH 1 OB HE00X0MMMO MOIb30BaThCSI MEKPOCKOIIOM
¢ 50-KpaTHBIM yBEITHYCHUEM;

- n3BecTHO, yTo COP uncr (ero HeLaBHO YUCTHITN WIIH TIPOBEPSIIN).



Meronpt unctkn COP Ha obopynoBanmn BOJIII He oTHOCATCS K ONTHYECKUM KOHTPOJIBHO-
n3MeputenbHbM - nipudopaM. COP  KOHTPOJIBHO-M3MEPUTENBHBIX TPHOOPOB CIEAYEeT YHCTHTh B
COOTBETCTBHHU C HHCTPYKIUSMH N3TOTOBHUTEIIS.

7.4.15 Habop 4MCTKH ONTHYECKUX MTOBEPXHOCTEH JOJKEH BKIIIOYATh:

- pacTBOPUTENb ISl YUCTKH ONTHKH (STHIOBBIN CITUPT WIIN alleTOH);

- TaMITOHBI;

- ounctutenu COP;

- O0THPOYHBIE TAMIIOHBI;

- ra3 Juis IPOAYBKH (TIPOQHIBTPOBAHHBIN ra3, IPUTOIHBIH JJIST OYUCTKU ONTHIECKHX MPHOOPOB);

- 3alUTHBIE IEPYATKH.

[Ipn ymcTKe onTHYEcKWX JeTaiell ocodoe BHUMAHHE cieqyeT oOpaliaTh Ha YHCTOTY PYK H
YUCTAMMX NpUHAWICKHOCTEH. [Ipn  HMCIONB30BaHMM  pacTBOpPUTENEH CIEAyeT I0Jb30BaThCs
3alUTHBIMM TIepYaTKaMu, 4TOOBI HE JOIYCTUTH MOMNAJaHHs pPAcTBOpHUTENs Ha Koxy. llepuartku
3alMIIAIOT PYKH OT NEHCTBUSI PaCTBOPHTENS M IPEAOXPAHSIOT OYHIIAEMbIE JNETAIH OT IONaJaHHs
AKHpa C PYK.

[Ipeamersl, BXxopsmuMe B HAOOp Ui YHCTKH, HEOOXOAMMO XpaHUTh W TPaHCIOPTHPOBATH B
KOpPOOKax, KOHTeHHepax M YIaKOBKaX, 3aIlUIIAIONINX HX OT IPS3H, TBUTH U Macel.

7.4.16 Pexomennyercst npousBoauth ynctky COP cnenyromum odpazom:

- HAaHECTH PacTBOPUTEINb Ha KOHEI| TAMIIOHA (TaMIIOH JIOJDKEH MOJHOCTHI0 HAMOKHYTB, HO C HEro He
JIOJKEH KaraTh PacTBOPUTENb);

- TIpOoTepeTh YIUIOTHUTENbHYI0 BTYAKY M KoHenw COP ¢ OB (mporupaTe TOMBKO B OJHOM
HalpaBJICHUU TMONCPECK HAKOHCYHHKA yHHOTHHTeHbHOﬁ BTYJIKH, TaMIIOH HCO6XO]1HMO JACpKaTh
TFOpHU30HTAJIBHO, MEIJICHHO BpalllaTh TaMIIOH, ‘{T06I)I KOHIIa yHHOTHHTeJ’[bHOﬁ BTYJIKHU KaCaJIUCh pa3HbIC
U, CJIE/IOBATENILHO, YHCThIC YaCTH TAMIIOHA);

- HE Kacasicb TaMIIOHOM KOHIIOB YIUTOTHHTEeNbHOH BTynku u OB, mporeperh ¢acky Ha KOHIE
YIIOTHUTENBHOM BTYAKU U MeTanueckyto gacte COP;

- C TOMOIIBIO Ta3a i MpoAyBKH HeobOxoanmo cayTte ¢ COP u ymimoTHUTETBHON BTYIKH BCe
OCTaBILMECS HA HUX YAaCTUYKHU 3arpsI3HEHUI.

He pexomenayeTcst IpUMEHATh UCTIONb30BAHHbIN KOHELl TAMIIOHA TOBTOPHO.

7.4.17 TpeboBaHusl K 3alIUTHBIM KOJIAYKAM:

- 3aIIUTHBIE KOJIIAYKH JOJDKHBI OBITh YUCTBIMM;

- KOJITAYKH YHUCTAT C OMOIIBIO PACTBOPHUTEIS U ra3a ISl IPOIYBKY;

- YKCTBIE KOJITaYKH XPAHUTh B YUCTONH KOPOOKE C 3aKPBITOH KPBIIIKOH;

- Tiepesl YCTAaHOBKOM KOJIayKa yAaJIUTe C HEr0 BCE YACTHUKHU 3arps3HEHMI C ITOMOLIBIO ra3a Ui
MIPOSYBKH.

7.4.18 PexoMeHAaLMH 11O OYHCTKE afanTepa:

- 00ayliTe pe3rOOBBIC YACTH, a 3aTEM LEHTPAIBHYIO YacTh;

- OUHCTHTE Pe3b0y C MOMOIIBIO PACTBOPUTENS U TAMIIOHA;

- HaHECUTE PAacTBOPHUTENb HAa TAMIIOH (OH JOJKEH IMOIHOCThI0 HAMOKHYTh, HO C HETO HE JOJIKEH
KaraTh paCTBOPUTETIH);

- BO3BMHTE OUUCTUTEIH TPYOOK M HECKOJBKO pa3 MPOTAIIUTE €ro uepe3 TaMIIOH, YTOOB! yIaIUTh
BCE OCTaTKH BOJIOKOH;

- IPOITYCTHTE 3TOT ke KOHEIL] OUHUCTUTENS TPYOOK Uepe3 alanTep TakK, 4TOObI OH BBICTYIIAN C JPYTon
CTOPOHBI afjanTepa MpuoOIM3uTeNsHO Ha 30 MM;

- HaHECUTE Ha OYMCTHUTEIHh HECKOJBKO Kallelb PACTBOPHUTENA W MEUICHHO NMPOTSHUTE €ro CKBO3b
ajanrep;

- emme pa3 o0yHTe pe3p0OBbIC YaCTH, a 3aTEM LIEHTPAIBbHYIO YacTh aJlanrTepa.

7.5 PexomMeHIalIM 10 TEXHHYECKOMY 00CIY:KMBAHHUIO JTHHEHHBIX ONITHYECKUX KadeJeii

7.5.1 Ilpu BemonHEeHWN pexkoMmeHmanuii m. 5.1.4, T.e. mpumenenmn OK c¢ pesepBHbiMH OB u
npuMeHeHnr B coctaBe BOJIII anmapatypsl, mo3Bosromeil 6e3 npeKpamieHns CBSI3H KOHTPOINPOBATh
YPOBHH MOIITHOCTH BXOAHOI'O M BEIXOAHOTO ONTHYECKOT0 CUTHAJIA Ha

BEIOpaHHOM ontudeckoMm ctbike BOJIII (Ha OmmkHEM M JajdbHEM KOHIE), TO pekomeHnmyercs TO
MIPOBEPHUTH CIETYIONIIM 00pa3oM.

B cootBerctBHmM ¢ 1. 7.1.2 ocymecTBuseTcs KOHTPOIb CHCTEMHOTO 3amaca Ha y4JacTKax ¢
MIEPUOIUIHOCTRIO, YKA3aHHOH! B 0. 7.2.

[Ipn HamuMuUMKM CUTHAJTW3AIMHU O TIOBBINICHWN 3aTyXaHWs Ha KaKOM-THOO y4dacTKe pereHepamnu, C
TIOMOIIBI0  peIIEKTOMETPa, IOAKIIOYaeMOro K pe3epBHbIM BonokHam OK, nokammsyror mecTo
TIOBBIIIIEHHOT 0 3aTyXaHus. Ha JUIMHHBIX ydacTKax pereHepaly peKOMEHAYETCsl pU 3ToM Juis Ooree
TOYHOT'O OIPEJENICHNSI MECTa HEUCIIPABHOCTH NMPOBECTH N3MEPEHNUS PEUIEKTOMETPOM ¢ 000MX KOHIIOB
Y4acTKa pereHeparim.



Wzmepennst peieKTOMETpOM MPOBOASATCS MHOTOKPATHO C TEPUOJMYHOCTBIO, OIpeAesieMon
CKOPOCTBIO BO3pACTaHUs 3aTyXaHHs BO BpeMeHH (1b/gac wm nb/cytku, nim nb/mecsu).

Pemenne o navane BeimonHeHus: PBP Ha ydacTke perenepanyy npUHUMAETCsl B 3aBUCUMOCTH OT
CKOPOCTH BO3pacTalis 3aTyXaHusl, BEIMYMHBI OCTAIOLIETOCs] CHCTEMHOT0 3araca 1 BpeMEeH! Nobe31a
K MECTY HEUCIIPaBHOCTH, UCXO U3 MUHUMU3a1u BpeMenu npoctost BOJIII B cootBeTcTBHM C 1. 8.2.

7.5.2 Ha pa3serBienHoii cetu BOJIII pekomenayercst npuMeHaTs cucteMy MoHuToputnra OB. I1pu
9TOM LEHTpajJbHAs CTaHIUS MOHUTOPWHIa YCTAHAaBIIMBAETCS B MECTe YCTAaHOBKM pabouell CTaHIMH
[CY wmn CY (B8 UTD coorBercrBytomero ypoBHsi uepapxuu CTD). B mpoMexyTOuHBIX ITyHKTax
BOJIIT na ceru (OPII unu HPII) ycranaBnuBaroTcst yqajieHHBIE ONTHYECKAE MOIYIH, BKIIOYAONINE B
ceOss B oOmieM ciydae pedUIeKTOMETp, ONTHYCCKUN NEepPEKITIoUYaTeNlb, ONTHICCKHE (GWIBTPHI U
YCTPOWCTBA CIIEKTPAIILHOTO pa3zeNieHus / YIDIOTHEHHsI ONTHYECKUX CUTHAJIOB.

C noMo1Ib0 CUCTEMBI MOHUTOPHHIA MOYKET LIEHTPaIU30BaHHO ocymecTBIAThea TO munelnpix OK
Ha cetu BOJIIT o pabounm unu pesepsabiM OB.

Takas cuctema opranmszarmu TO Oornee moporocrosinas, YeM opranusaiys mo m. 7.5.1, Ho Oonee
3¢ peKTUBHA UMEHHO B CiTy4ae IPHUMEHEHUsI Ha pa3BETBICHHOI CeTH.

7.5.3 B kauectBe pedaekromerpoB, mpumensemblx i TO museiiHbix OK, Moryr ObITh
UCTIONB30BaHbl  JIHOO ONTUYECKUE  HMITYIbCHBIE  PedIeKTOMETPBI, OCYIIECTBIISFOIIIE
JMarHOCTHPOBAaHHE 110 OOpaTHOMY pAJIEEBCKOMY pacCceMBaHHMIO, JIMOO  OpWILUTIOIHOBCKOMY
paccenBanmto. Ilocmemuuit THn  peIeKTOMETPOB  CYIIECTBEHHO JIOPOXKE, HO  IO3BOJISET
JAOIMOJIHUTEIIBHO KOHTPOJIHUPOBATh MNPUYNHY POCTa JIOKAJBHOI'O 3aTyXaHHsA H3-3a MEXaHUYECKUX
Harnpsbkenuit OB (Hanpumep, u3-3a CBUra MOPOJ] WIM OCTATOYHBIX HAPSDKEHUH 1OCIIe IPOKIIAIKH).

7.6 TpeGoBanus 6e3onacHocTH NpH dKcIuryatanun BOJIII

7.6.1. O0mue TpedoBaHMs

B BOJIII nomkHbI OBITH NPETyCMOTPEHBI MEphl OE€30IaCHOCTH, B 3aBUCHMOCTH OT YpPOBHS
OIAaCHOCTH omnTHyeckoro um3nydeHus. lIpoumsBoaurens AJIT oTBeTCTBEHEH 3a ONpeAeieHHE YPOBHS
OIMACHOCTH U 32 COOJII0/ICHNE TIPOU3BOJICTBEHHBIX TPEOOBaHMUH.

Ecimu B BOJIII mpousBeneHsl Kakue-THOO H3MEHEHHUS, KOTOPhIE MOTYT MOBJHATH Ha YPOBHH
OIIACHOCTH, TO JOJDKHA OBITH 3aHOBO OLIEHEHA CTEIECHb ONACHOCTH IIyTEM IIPOBEICHHUS MCIBITAHUH U
U3MEPEHUH, HeOOXOMUMBIX IJIsl IOATBEPKICHHUS COOMIOACHHSI IPOM3BOACTBCHHBIX TPEOOBAHUH, U €CIIU
YPOBEHb OIIACHOCTU M3MEHWIICS, TO 3TO HEOOXOAUMO YKa3aTh, BHIIIOIHUB IEPEMapKUPOBKY.

IIpomsBomutenun AJIT OTBETCTBEHHBI 3a OLEHKY YpPOBHSA ONACHOCTH U 3a COOJIOIEHHE BCeX
NPOU3BOJICTBEHHBIX TPEOOBAHUH M IIPaBHII OE30MACHOCTH.

7.6.2 Konctpykuus OK

7.6.2.1 B Toukax c ypoBHAMHU omacHOCTH BbIme 3A Tpe6oBanus k OK 10OMmKHBI BEIOMHATHCS TpU
MIOMOIIY IOTIOTHUTETBHBIX MEXaHUYECKUX MEP 3allUTHI.

7.6.2.2 Bo Bcex cucremax, B KOTOpbIX ecTh goctyn k COP, mns ux pa3pequHEHHS IOJKEH
HCTIONIB30BaThCsl CHELUAIBHBIH WHCTPYMEHT, €CJIM CTENECHb OMNACHOCTH MOXKET IPEBBICUTH YPOBEHb
OMACHOCTH K X 3A.

7.6.2.3 COP nmosmkHBI pa3MelaTbesi Tak, YToObl MPEISITCTBOBATh JIOCTYIy YeJoBeKa B O0JNACTh C
BBICOKMM YPOBHEM ONACHOCTH.

7.6.2.4 OK nomkxHBI UMETh COOTBETCTBYIOIIYIO MAapKHpPOBKY, YTOOBI OTJIMYAaTh MX OT KaOenei
JPYroro Ha3HauCHUsI.

7.6.2.5 Kaxgerit COP momkxeH OBITH OTMEYEH TPYOKOW, METKOW WIIM JIEHTOH, €CIH CTEIeHb
OIIACHOCTH B MECTE €T0 YCTAHOBKM IPEBBINAET 1-H ypoBEeHb OMacHOCTH. TpyOka, METKa WM JIEHTA
JOJDKHBI OBITH KENTOro IBETa C OMPKOH U yKa3aHWEM YPOBHS OMAaCHOCTH B COOTBETCTBUH c [30].

7.6.2.6 I'pynmy COP pmomyckaercs MapKHpOBaTh SICHO BHAMMON OHMPKOM Ha MeCTe OIMacHOro
ONTUYECKOT0 W3IY4CHUS, a He HWHANBHAyalbHbIMH Oupkamu kaxgoro COP. Ecmm rpymma COP
3aKJII0YeHa BHYTpH OJI0Ka, TO MapKHpPOBKa JOJKHA OBITH XOPOIIO BUIHA MEPEA M MOCIE OTKPBIBAHMS
TTAHEITN KPBIIITKA 0J0Ka, 9TO MOXKET MOTPeOOoBaTh MCIIOIh30BaHNE O0Jee OTHOM OMPKH.

7.6.3 TpeOoBanms O€30MACHOCTH TPH BEHIIONIHEHHH PabOT MO TEXHUYECKOMY OOCIY)KHBAaHUIO B
mporecce 3kcroryaTamuy BOJIIT

7.6.3.1 Ilepen paboramu Ha mobom OK mmum AJIT TeXHHYECKHI MepcoHall JOIDKEH IPOBEPHUTH
pexxum pabotel AJIT u ypoBeHs omacHocTu. B ciywae, ecnmm AJIT cMoHTHpOBaHa W BKIIIOYECHA, STO
Oyzmer 0003HAYCHO MpEAYIpPEKIAIONMIeli MapKHUPOBKOH O COOTBETCTBYIOIIEM YPOBHE OMacHOCTH. Bo
BpeMsl ITyCKO-HaJaJI0oYHBIX pabdoOT, KOr/Aa 3TH Mephl HE MOTYT eme OBITh OOECIeueHbl, MpPH HX
OTCYTCTBHHM  CJEAYyeT pPYKOBOJICTBOBATHCS ~MEpPaMH  HPENYNpPEXICHUS, COOTBETCTBYIOLINMHU
Knaccu(UKaluK JIF0O0r0 HCNBITATENRHOTO 00OPYJOBAaHHUS, COAEPHKALIEr0 ONTHYECKHH HCTOYHHK,
noacoequHseMbIi k OB.

7.6.3.2 TexHUYECKHUI NEpCOHAT HE JIOJDKEH HEIMOCPEICTBEHHO CMOTpPETh Ha Jitoboi Topen 0B, mo
KOTOPOMY IepenaeTcsl U3IydeHue, WK TOPEel COSIUHAUTEN B TOUKAaX C ypoBHeM omacHocTd 3A, K x



3A wm 3B. B Toukax ¢ ypoBHeM omacHocTH 3A, K x 3A win 3B MOMmKHBI HCIOIB30BATHCS CPEACTBA
HaOJIIOICHUSI C COOTBETCTBYIOIINM 3aTyXaHHEM.

7.6.3.3 Tlpu mpou3BoACTBE pabOT Ha OTKPHITEIX BoiokHax, COP u T.1. obopynoBanue BOJIII wim
WCIIBITAaTENbHOE 000PY/IOBAHUE JJOIDKHO OBITH BHIKIIOUEHO, HAXOIUTHCS B COCTOSIHUM TIepeAady MaIon
MOIIHOCTH WJIM OTCOEIMHEHO. B 3TOM ciy4yae HempeJHaMEpeHHOE BKIIOYEHHE JIOJDKHO
MIPEAOTBPAIIATECS C TIOMOIIBIO TEPEKIIoYarTelis JWCTAaHIIMOHHOTO YIPaBJICHUS WIH C IOMOIIBIO
apyroro noaxomsmero merona. Cocrosaue BOJII (muraHue BKIFOYEHO WM BBIKIIOYEHO) JIOJDKHO
OBITH YEeTKO 0003HAYEHO.

7.6.3.4 3amena OJIOKOB, OTKJIIOYEHHE PAa3beMOB M OCMOTP MOHTa)Ka JIOJDKHBI ITPOBOAWTHCS HPHU
OTKJIFOYEHHOM HaNpsDKEHUU TTUTAHUSL.

7.6.3.5 TIpu padore ¢ OB ero orxofpl mpu pasaenke (CKoJe) TODKHBI COOMPAThCS B OTICIBHBIN
sumK. Ilocie oKOHYaHMS MOHTa)ka PEKOMEHIYETCs OCBOOOXKAAThH SIIMK B OTAEIBHO OTBEICHHOM
MecTe WIIM 3aKanblBaTh OTXOJbI B IpyHT. Cnenyer m3berate momajganusi ocratkoB OB Ha oxmexny.
Paboty pekomeHyeTcst IpOBOIUTH B KiieeHYaToM (apTyke.

7.6.3.6 Pabouee mecto m mon nocne pazgenku OB o0paboraTh MbUIECOCOM M 3aTeM NPOTEPETh
MOKpO#H TpsANKOH. OTKUM TPSIIKH CIEAYET MPOU3BOANTH B IUIOTHBIX PE3NHOBBIX MEpUaTKaXx.

7.6.3.7 Ilpu n3MepeHNH MOLTHOCTH ONTHYECKOIO M3JIYYEHHS Ha BBIXOJIE TEepeNarouX yCTPOUCTB
npucoeqrHeHne u3Mepurens MomHoctd K COP  mepepatomiero ycrpoiicTBa NHpPOBOIUTH MPH
OTKIJIFOYEHHOM ONTHYECKOM HM3JTydaTerie.

7.6.3.8 B obopynosanuu BOJIIT u B crienuain3npoBaHHbIX H3MEPHUTEIbHBIX MPUOOPAX ONTHYECKUE
N3JIy4aTCJIn JOJIKHbBI 6BITB 3aKPbBITHI 3arTylIKaMH, €CJIM K HUM HE€ IMOAKIIOYCH OK.

7.6.4 TpeOoBaHMs K IPUMCHEHHIO CPEICTB 3aIUTHI

B TOYKax, rA€ BO BPEMs JSKCIUTyaTallUl WU TO MOT'yT UMETb MECTO YPOBHU U3JIIYUCHUS BBIIIC
ypoBHell knacca 3A (HampuMep, NMPH TEPEKIIOUEHHSX B TOYKAX C KOHTPOJIMPYEMBIM IOCTYIIOM),
JOJI?KHBI 6LITB O6CCHC‘ICHBI COOTBETCTBYIOIIUEC MEPHI 3allIUThI I'J1a3.

7.6.5 TpeOoBaHMs K TEXHUUECKOMY TIEPCOHAITY

7.6.5.1 ToabKO TEXHHWYECKHUH IEPCOHAN, KOTOPBI TMpollen Kypc oOy4eHHs Mo 0e30MacHOCTH
BOJIOKOHHO-ONTHYECKUX YCTPONCTB, MOXKET OBITh JomylieH K padoram Ha BOJIII B Toukax ¢ ypoBHIMHU
omacHoctH K x 3A u 3B.

7.6.5.2 PykoBOIUTENh TEXHUYECKOTO MEPCOHAa, KOTOPBIH MPOBOJHUT ITyCKO-Halag0uHbIe PabOTHI
win TO BOJIIL, nomkeH pa3paboraTh W yTBEPAUTh COOTBETCTBYIOIIYIO MPOrpaMMy IO KOHTPOIIO
Oe3onacHocty. IIporpamma mo Oe30macHOCTH M HporpaMma OOy4eHHs IOJDKHBI BBOAUTHCS I
nepcoHasa, paboTaroNero Ha CHCTEMax CBSI3M C ypoBHEM omacHocTH K x 3A wu 3B.

IIporpamMMBl JOIXKHBI BKIIFOUaTh, KAK MUHUMYM:

- 00yro nHpopmanuto mo BOJIIT;

- HHOPMAIIHIO TT0 OE30ITACHOCTH, KACAIONIYIOCS KiIacCH(PUKAILIUK JT1a3epOB M YPOBHEH OMacHOCTH;

- pykoBozcTBO 1o OGe3onacHomy ucnonb3oBanuio BOJIII ¢ nazepamu U COOTBETCTBYIOIIHME MEPHI
0€30MacHOCTH.

7.6.6 Ctamuu KOHTPOJIS BHIIIOJHEHHSI TPEOOBaHH O€30MacCHOCTH

7.6.6.1 TlpomsBomurenu obopynoBanusi BOJIII gomkHbl 00€CHEYUTh JKCIUTYaTHPYIOLINE
OpraHM3alHH:

- OIIMCAaHHEM TEXHUUYECKHX OCOOCHHOCTEH KOHCTPYKIMHM CHCTEMBI, NMPEMSATCTBYIOMNX JOCTYIy K
OIACHBIM YPOBHSIM ONTHYECKOTO M3Iy4EHHS;

- COOTBETCTBYIOLIUMHU HHCTPYKIUSAMHE 110 MOHTaXY, TO 1 6€30macHOMY MCIIOIB30BAHHIO C YETKUM
yKa3aHHUEM Mep MPEAOCTOPOKHOCTH, YTOOBI N30€KaTh BO3MOKHOI'O BIIMSIHUS OITACHOTO M3ITy4EHHUS;

- yKazaHueM B eiuHHIAX cucTeMbl CH MOIIHOCTH, pPacHpOCTpaHSIOMIEHCS IO ONTHYECKOMY
BOJIOKHY BO BCEX TOUYKAX CUCTEMBI, IJI€ BO3MOXKEH JIOCTYII K ONTHYECKOMY M3ITydeHHI0. TakxKe JOHKHBI
OBbITh yKa3aHbBI MOIPEIIHOCTh U3MEPEHUH U JIIOObIE BO3MOXKHBIE N3MEHEHUS N3MEPSEMBIX BEIMUHH 32
BpeMs )KU3HH amnapaTypsl;

- TAaHHBIMH O BPEMEHH cpabaThIBAHMUS CHCTEMBI aBTOMAaTHUECKOTO TalICHHs JIa3epa;

- YEeTKMMH KOMWSIMH (COOTBETCTBYIOIINX IBETOB WM YEPHO-OENBIMH) HEOOXOJMMBIX 3HAKOB H
TIpeayTpexaeHIi 00 OMaCHOCTH B TOYKAX JOCTYIA ONTHYECKOro m3ydeHus: ooopynoBanus BOJIII,

- TEpPEYHEM pETYIHUPOBOK, MOACTPOEK M TPOLEAYp NpH JKCIuiyatammu u TO, BKiIodas NpH
HE00XOIUMOCTH MPEAYIPEKACHUS 00 OMaCHOCTH;

- yKaszaHMeM 10  0€30macHOMY  BBIONHEHHWIO  MPOLEAYp M INPEAyNpeKACHHEM
HECAaHKIIMOHUPOBAHHOT'O JIOCTYIIA;

- umH(pOpMaIen, KOTopas MO3BOJIMT JKCIDTYaTHPYIOUIEH OpraHu3alyi B CiIydasx, Korja Hpu
YCTAHOBKE M OOCITY)KMBaHMHU OTKIIIOYAETCS CHCTEMa aBTOMATHYECKOIrO TalleHHs Jla3epa, ONpeeNuTh
OezormacHble PabOTBI M TPOHEAYPHl MPU BOCCTAHOBJICHHMM U HCOBITAHUM J3TOH  CHUCTEMBI
ABTOMATHYECKOTO CHIYKEHUSI MOIITHOCTH;



- mo0oit mpyroi nHpopMarmei o 6e3omacHoM mpumeHeHuu BOJIIL.

7.6.6.2 Crenienp omacHocTH 00opynoBanust BOJIII nomkHa cOOTBETCTBOBATH YPOBHIO OMAaCHOCTH 1,
2, 3A, kx 3A wm 3B.

7.6.6.3 He nomkHO OBITH TOYEK C YPOBHEM OIACHOCTH 4.

7.6.6.4 Vcnbitanusi, n3MepeHust 1 paboTel ¢ obopynoBanuem BOJIII crexyer paccMaTpuBaTth Kak
padots! ipu skcmryatarmy Wik TO. [1o BO3SMOXXKHOCTH AMAarHOCTHPYIOIINE TECTHI CIeyeT BBHIIONHATD
TaKUM 00pa3oM, YTOOBI HE YBETMUUTH YPOBEHb OIACHOCTH B JIFOOOH TOUKE.

[Ipn mnonmxmroyeHnn o0OOpPYIOBaHMS JUIsI OLEHKH YPOBHS OMNAaCHOCTH CJENyeT OMpenesuTh
(bakTHYECKUE YPOBHHU MOIIHOCTH, BBOAUMOH B CUCTEMY.

7.6.6.5 TO u peMOHT IOKHBI BBINOJHATHCS NMPH OTCYTCTBHM MOIIHOCTH, NEpearoIieics 1o
BOJIOKHY, B MHOM CJIy4ae CHCTeMa JIOJDKHA OSKCIUTyaTHpPOBAThCS MNPU CaMOM HHU3KOH MOIIHOCTH,
KOTOPYIO MOXKHO JIOITYCTHTb .

7.6.6.6 Bo BpeMst yCKO-HAJIAJOUYHBIX padoT wiu ucnbiTannii OK T0MKHO HCIONTB30BaTHCS TOIBKO
U3MEPUTEITLHOE 000pYAOBaHKE C Ja3epoM Kiacca 1, 2 wim 3A.

7.6.7 TpeboBanust 6e30macHOro MpoBeieHHs1 paboT Ha 3JeKTponuTaromeM odopynoanuu BOJIIT
JokHBI cooTBercTBOBaTh [17], [31] 1 OCT 45.119 nns HPIL.

8 Opranmsanus n nposeaenne PHP u PBP na BOJIII

8.1 O6mme mosnoxKeHUs

8.1.1 PaboThI, BBIMOTHIEMBIC 10 JIOKATN3AIMK OTKA30B B MpeeiiaX OMHOro Wi Heckonbkux OTD
BPYYHYIO WJIM aBTOMaTHYECKH Ha OJMDKHEM W/HJIM YJAICHHOM KOHIIE, OCYLIECTBIISIOTCS C TTOMOIIBIO
yCT’pOﬁCTB BCTPOCHHOI'O KOHTPOJIA I/I/I/I.]'II/I BHCIITHUMHA UCIBITATCIIBHBIMU CUCTEMAMU.

HcnpiTatensHas cucreMa, oOCHyXHBarolmasi oAuH Win Heckonbko OTD, nomkHa BBINOIHATH
crenyonye QyHKINK:

- cOOp CUTHAJIOB aBapuH, HAIIPUMED, IyTEM CUMTBHIBAHHSI HHTEP(EliCOB aBapUIHOIN CUTHATU3AINHT U
IpYNITMPOBAHUS COOOIICHHH aBApUIHON CUTHAIIU3AIINY;

- 3arpoc uHpopManuu 00 0TKa3zax, HalpuMmep, Imyrem odpaiieHus K pasusiM OTD;

- BBIIIOJIHEHHE UCTIBITATENILHBIX IPOrPaMM;

- oTOOpakeHHe Pe3yabTaTOB UCHBITAHUH.

B ciydae B3anMo3aMeHseMbIX OJIOKOB OTKa3aBLINI OJIOK JOJKEH OBITh HACHTH(UIIUPOBAH 0COOBIM
obpa3zom.

8.1.2 3azmepkKa TEXHUUECKOTO OOCITY)KMBAHHUSI 3aBUCHT OT XapakTepa OTKa30B M OT TOr0, KaKUM
obpazoM o HHX Oynmer coobuieHo ¢ momonipio curHainos "ABAPUA", "TIOBPEXJIEHUE" wnu
"MIPEAYTIPEXXKAEHUWE". JIns yMeHbIIEHUS 3aeP>KKHA TEXHUIECKOTO OOCTYKUBAaHHUS PEKOMEHTyeTCs
NPUMEHATH ONTUMAJIBHYIO CTPATETHIO0 BOCCTAHOBIICHHUS B COOTBETCTBUH C II. 8.2.

8.1.3 Ilpm monmyuenuu curHanoB "ABAPUA" wmm "IIOBPEXIEHUE" ycrpanenme otkasa
OCYILECTBIISIETCS ABTOMAaTHYECKHM IIEPEKIIOUYEHHEM Ha pe3epB JMO0 IyTeM OpraHH3alu{
CIIEIMANIbHOTO BbIE3[]a TEXHHYECKOr'O IIepcoHana. B mocnemHeM ciaydae mOIMycKaeTcs 3alepiKka
TEXHUYECKOr0 00CTY)KMBAHUS OT HECKOJIBKUX YacoB - B ciiydae curaaioB "ABAPUS", no Heckombkux
nHel - B cydae curaanos "TIOBPEXIEHUE".

8.1.4 Ilpu momyuennu curnana "TIPEJYIIPEXJIEHUE", kotopblif ykasplBaeT Ha TO, YTO HE
TpeOyeTcss Kakux-THOO HEMEIUICHHBIX  JIeHCTBHL, JONMyCKaeTcs 3alepKKa TEXHHYECKOTo
00CITY)KMBaHUS 10 CIIEIYIOIIET0 IJIAHOBOI'0 TEXHIYECKOT0 00CITy)KUBaHUS (MIIH BbIE3/1a TEXHUYECKOTO
MepcoHaa), ecy TOJIBKO HAaKOIUIeHHe MH()OPMAIMOHHBIX CHUTHAJIOB TEXHHYECKOH JKCIUTyaTalluu He
morpedyeT Ooiiee paHHETO BMEMIATEIHCTBA.

8.1.5 BoccranoBnenne paboTOCIIOCOOHOCTH MOXKET MOTPeOOBaTh 3aMEHBI WM PEMOHTa O0OBEKTa
TEeXHUYECKOW DKCIUTyaTalldd WIM ero vacreil. OTka3aBIUMe 3aMeHseMble OJOKH HAaIlpaBIISIOTCS B
CIICIIMANIM3UPOBAHHBIN IIEHTP PEMOHTa, TJie MMeEeTCs HeoOXOOUMOEe HCIBITaTelNbHOe 00OpYHOBaHUE
(cama cucrema nepeaun He MOXKET UCIIONB30BAThCS B KAUeCTBE HCIBITATEIIHHOIO 000pY1OBaHMS).

8.1.6 Tlocme BOCCTaHOBIEHHS PaOOTOCIOCOOHOCTH MPOBOIUTCSA TMPOBEPKAa (YHKIIMOHUPOBAHUS
OTD. IIpoBepka MOXKET OBITH BBHITIONHEHA HA MECTE WM JTUCTAHIIOHHO.

8.1.7 Uctpasnenssiii OTD wmu gacte OTD Bo3BpamaroTcs B IKCIUTyaTaIMio. 3a0J0KHPOBAaHHBIE
O0OBEKTBI TEXHHMYECKOH AKCIUTyaTaIlMy Pa3OIOKHUPYIOTCS U IIEPEXOJT HA pe3epB MOXKET OBITh 3aKOHYEH.

8.1.8 BoccraHoBineHne THMHHUN TepeAayd, TPAKTOB M KAHAIOB Tepeladd NP HEUCIPABHOCTIX
TIepBUYHOI ceTn ocymecTsisiercs [3]:

- mepecTpoiikoii cetn onepamusiMid CYD WM B COOTBETCTBHH C rpadMKaMy OOXOMOB M 3aMEH
(I'O3) u onepatuBHEIME yKazaHussMH COTY ¢ uCons30BaHUEM PE3CPBHBIX, IOIMCHHBIX U BPEMEHHO
He3a/IeliCTBOBAHHBIX TPAKTOB M KAHAJIOB MepeayH;

- aBTOMaTHYECKHUM IIEPEKITIOYeHNEM Ha pe3epB 1o cxeme 1+1 mmm 1: n;



- IPUMEHEHNEM TOJIBIKHBIX CPEICTB M KaOEIbHBIX BCTABOK;

- YCTpaHEHHEM HEHCIIPaBHOCTEH ammapaTypbl CHCTEM IIepefadd W O0OpYIOBaHUS JIMHEHHO-
Ka0EeJIbHBIX COOPYKEHHH.

Jna coBpemennsix LICII mpu BOCCTaHOBIEHMM OKOHEYHBIX M MPOMEXKYTOYHBIX IYHKTOB JIMHHUI
nepeAayd, TPaKTOB M KaHAJIOB Mepedaud IOopsnok K opraHu3anmsa BBoga 1'O3 ompenensrorcs
anroputMamMu CYD 1o ympaBieHHI0O KOH(Hrypanmeil m ycTpaHeHHMEM HEHCIIPaBHOCTEH, a Takxke
BO3MOXKHOCTSIMHU TIPUMEHSEMOr0 000pY/I0BaHUsL.

8.2 OnTumaneHas crpaterusi Boccranosjaenns BOJIII

IIpu sxcmmyatanun BOJIII pexomennyercs HauMHaTh BoccTaHoBieHue OTD, HaumHasg c ero
npenoTkazoBoro cocrosius (cocrosiane «[IOBPEJK/IEHUEY)

OTOT aNropuT™M TEXHUYECKOW OHKCIUTyaTallid, OCHOBAHHBIH Ha YCTPAaHEHHH OTKaza 0 €ro
BO3HUKHOBEHUSI, NO3BOJISET MPAKTUYECKHA CYLIECTBEHHO CHU3UTH 3aBUCHMOCTh HAJIEKHOCTU CHCTEMBI
nepefadu OT HaJEXKHOCTHU €€ OTHACJIbHBIX KOMIIOHEHTOB B OTJIMYME OT ajrOpUTMa, OCHOBAaHHOI'O Ha
CTpaTeruu IpeJulararonieil Hayajao BOCCTAHOBJIICHHS IIOcie OOHApYKEHHS U JIOKAIU3aLUM OTKasa, a
IpY UCIIOJIb30BaHUU MEPEKITIOUEHUN Ha pe3epB UCKIIOUUTh 3TY 3aBUCHMOCTb.

Cxema ¢ynkuponnpoBanuss OTD Bo BpeMeHH JUIsl CTydaeB, KOTr/la BOCCTAHOBJICHUE HAUYMHAECTCS B
OTKa30BOM COCTOSTHMM M NPETOTKa30BOM COCTOSHUH, IPUBE/IEHAa Ha pUCyHKe 7. Mozenb Takoi CXeMBI
BOCCTAHOBJICHHs IPUBEJICHA HA PUCYHKE 8.
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Bpemst npocros
Pucynok 7 - Cxema ¢yakunornpoBanus OTD

OTD wMoxer MTHOBEHHO TIEPEXOOUTh W3 COCTOSHMS '"Hopma" B cocrosHme "oTkaza" ¢
WHTEHCUBHOCTBIO OTKa30B Ao (BHE3AIHBIC OTKA3bl), & MOXET MEPEXOJUTh M3 COCTOsSHHs "HopMa" B
COCTOSHHE TPEOTKa30BOE C WHTEHCHBHOCTBIO Mepexona Ay, a 3aTeM B COCTOSHHE OTKa3a ¢
HWHTEHCHBHOCTBIO Ao (MTOCTETICHHBIC OTKA3bI).

BoccraHoBII€HHE 3JIEMEHTa CETH MPOUCXOUTE HHTCHCUBHOCTBIO Az = 1/T},

rae Tp =ty + 13 + 1, - cpenHee BpeMsi BOCCTaHOBIJICHUS,

to - Bpemst OOHapyXEeHUs 1 JIOKAJTH3ALUH HENCIIPaBHOCTH;

t; - Bpemst mogbes31a peMOHTHO-BOCCTAHOBHUTENBHOM OpHUrabl;



t, - Bpemst 3aMeHBI (DEMOHTA).
OueBHIHO, YTO:

1_1_1
A rp Apo
WUTH:
To=Ty+Tno

rne Tj7 - cpeaHee BpeMs HapaOOTKU Ha NIPEOTKa30BOE COCTOSIHUE;

Tro - cpenHee BpeMsi HApaOOTKH MEX/1y PENOTKA30BbIM U OTKa30BBIM COCTOSTHHSIMH.

Kak crenyer m3 comocraBienust BelpakeHuit (5.6) u (5.13) um pucyHka 7, NpuMeHEHHE
ONTHMAJIEHON CTpaTeruyl BOCCTAHOBJICHUS MPUBOIUT K CHIDKEHHIO Kod(duuuenta npocross BOJIII,
TIPY 3TOM 3aHATOCTh PEMOHTHO-BOCCTAHOBUTEIBHOW OpUTajibl HE YBEIWYMBAETCS, YTO CYHIECTBEHHO
TP SKCIUTyaTall|H.
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7\.17 - MHTEHCUBHOCTB IIE€PEX0Ja B MPEAOTKA30BOC COCTOSTHUE
7\.170 - MHTCHCHUBHOCTbD IIEPEXO0Ja U3 MPEAOTKA30BOI'0 B OTKa30BOE€ COCTOSAHUE
7\3 - HTHTCHCUBHOCTB BOCCTaHOBJICHHUA

Pucynok 8

Hcnonp3yercs Mo CyLIECTBY BPEMEHHOE DPE3EPBUPOBAHME 3@ CUET IIOCTENEHHBIX OTKa30B H
BBEICHHUA pAa3IMYHBIX MPUOPUTETOB, YYMTHIBAIOUIMX WHTEHCUBHOCTH mepexonoB OTD Ha
obcnyxkuBaemoM ydactke BOJIII u3 ogHOrO cocTosiHUS B APYTOE.

[Ipu sToM, st moBbimerns Haaesxkaoctr BOJIIT npu skcmoryaTarmm HeoOX 0iMO:

- HAYMHATh BOCCTAHOBJICHUE B IIPEIOTKA30BOM COCTOSIHUH, €CIIH HET JAHHBIX 00 OTKa3e;

- HE TIpephIBaTh BOCCTAHOBJIEHUE IPEIOTKA30BOT0 COCTOSHUSA IIPH MOJYYEHNH JaHHBIX 00 OTKase,
€CJIM TI0 BPEMEHH BBIIIOHEHO OOJIBIIE TOJIOBUHBI paboT, BKJIIOYAs BPEMS MOAbE3/a, M0 YCTPAHEHUIO
HEHCIPaBHOCTH;

- OpraHu3oBaTh 0a3y JOAaHHBIX HAa OCHOBE HH(OpPMAalWH Ui KaXIOro BUIA OTKa3a: BpEeMEHH
MOCTYIUICHNS! [JAHHBIX O IIPENOTKA30BBIX M OTKa30BBIX COCTOSIHMSIX, BPEMEHH OKOHYaHHSA
BOCCTAHOBJICHUsI, BPEMEHH BBIE3/1a W MPUOBITHS OpHUragsl HA MECTO HEHCIPABHOCTH, PACCTOSHHE 0
MeCTa HEHCIIPaBHOCTH , IPHYUHBI HEUCIIPABHOCTH, yueTHbIe naHabie BOJIIT;

- ONpEAeNATh TPHUOPUTETHOCTh HA BOCCTAHOBICHHWE IIPU BO3HMKHOBEHHHM HECKOJBKHX
HEHNCTIPaBHOCTEH Ha CeTH, WCXonsd W3 wuH(opMamum B 0a3e MaHHBIX (B YaCTHOCTH, C y4YETOM
MHTEHCUBHOCTEH IEPEX0/10B U3 MPEJOTKA30BOI0 B OTKA30BOE COCTOSHHE);

- MPOM3BOIUTH Pa3MEIICHNE TEXHNIECKOrO MEPCOHANA C YIETOM TOIMOJIOTMH MarucTpaiu (CeTH) u
CTaTUCTHKH OTKA30B (C Y4ETOM anpHOPHBIX U allOCTEPHOPHBIX JAHHBIX 00 0TKAa3ax).

8.3 Ocodennoctu BoccranoBeHusi BOJIII u cereii CIIU

XapakTepHbIM 17151 coBpeMeHHo anmapaTypsl CLIU siBnsiercst To, 9TO OHa pacronaraer OOIIMPHBIM
apCeHAJIOM TEXHMYECKUX CPEJCTB M METOMOB, ITOUICPKHUBAIOIINX HAASKHOCTh (QYHKIIMOHUPOBAHUS 32
CUeT BO3MO)KHOCTEH aBTOMAaTHYECKOTO PE3EPBHPOBAHMS MO reorpauyecky pa3HECEHHBIM TpaccaM B
JIMHEHHO-TIETIOYeYHOH CTPYKTYpE CETH U 0 PAa3IUYHBIM ITapaM ONTHIECKUX BOJIOKOH B OJJHOM Kabene
B KONBLEBBIX ceTAX Mo cxeme «l+1» (MynapTumiekcHBIM cekimsaMm). OOecneunBaeTcss Takke



ABTOMAaTHUYECKOE PE3EPBUPOBAHUE OTAEIBHBIX OJIOKOB aIllapaTypebl.

Bosmoxkuoctu coBpemenHbrx BOCII ma 6a3e CLIM MO3BONSIOT OCYIIECTBIIATH PE3CPBHPOBAHUC
TIO/ICETEBBIM COETMHEHHEM, KOT/Ia MCIOJIB3YETCS Pe3epsl Mo MPOIYCKHOI criocobHocTH. B wacTHOCTH,
9TO TO3BOJSIET MPOIPAaMMHO OCYIIECTBIATH BBOJ Tpaduka 00XOJOB M 3aMeH, NMPUYEM Ha KaXKIOM
Yy4YacTKe CETH BO3MO)KHA OLIEHKA TEKYILEro COCTOSHUS 10 3arpy3Ke U KauecTBY Mepeaau B OTAENBHBIX
nHpopManMoHHbIX CTpyKTypax. OcobeHHO 5ddekTHBeH crocod pe3epBUPOBAHMS II0ACETEBBIM
COETMHEHUEM B KOJIBIIEBBIX CTPYKTypax cBsi3u. C LENbI0 peau3aiyy 3TOro crnocoda menecoodopasHo B
COCTaBE TEXHWYECKHX CPEICTB JIMHUH IIePeJadd WIA CETH UCIOIb30BaTh 00OPYAOBaHUE C 3aBEJOMO
Ooree BHICOKOM CKOPOCTBIO Tepeayr, Kak OTMEUEHO B 1I. 5.1.4.

TexHuueckue pemeHus Mo Pe3epBUPOBAHUIO, 3ajokeHHble B ammapaType CLIM, B coderanuu c
KOJIBIIEBEIMU ~ CTPYKTYpPaMH, C BBOJIOM-BBIBOJIOM KOMIIOHEHTHBIX CHTHAJIOB M BCTPOCHHBIMH
YCTPOWCTBaMH OIEPAaTHBHOTO MEPEKIIIOUeHHs II(POBHIX HH(OOPMALMOHHBIX TOTOKOB, MO3BOJISIONIMHA
npu aBapusix (MOBPEXKACHHSX) MEPEPACHPENCIATh CETEBYIO HArPY3Ky, (PaKTHYECKH U SBIISIOTCS TEMHU
HEOOXOMMMBIMH CPEJCTBAMH BOCCTAaHOBJICHHSI - OHHM TIPUTOAHBI Kak JUisi OOBIYHBIX YCIIOBHMH
SKCIUTyaTaIly, TaK ¥ B OonbmuHCTBE cirydaes mpu UC [16].

IIpu TakoM ammapaTypHOM pe3epBHUpPOBaHHMU HaAeXHOCTH cBsi3u mo BOJIII sBnsercst noctaToyHO
BbICOKOW. Hanboree ysI3BUMBIM MECTOM ITpU 3TOM siBisieTcs: noBpexaenne OK, ocoOeHHO MOHEbIH ero
o0pbIB. Ha yuacTkax ceTH ¢ KONBIEBBIMH CTPYKTypamu naxke oOpbiB OK He mpuBOauT K morepe
Tpaduka. Takum 00pa3oM I OOBIYHBIX yCIOBUE sKkcrutyataiuu armmaparypsl CIIA kpome 3UIT co
BCEMHU DPAa3HOBHIHOCTSIMH OJIOKOB Huuero He tpeOyercs. OOpBIB WM Jpyrve BHIbI MOBPEKIACHHUN
OITUYECKOr0 Kabess JOJIKHBI BOCCTaHABIMBATHCS ¢ moMoribio BOKB [14].

ITo mepe mampHeifmero crpoutensctBa BOJIII Ha cersx BCC P® pexomengyercs co3maBaTth
«KONBIIay», YTO MO3BOJUT C IOMOIIBIO aNnapaTypsl ONEPaTHBHOIO MEPEKIII0UYEHUS IepepacipeacisaTh
CETEeBYI0 HArpy3Ky M COXpaHATh OCHOBHOW Tpaduk, T.e. aJanTUpOBaTh CETh JUIA MOJJIEpKaHHS
BBICOKOT'0 3HayeHUs K, B JIOOBIX aBapHiHBIX cutTyanusx, Bkimtodas u UC. KonblieBod MpHHIUIT
MOCTPOCHHUS CETEBBIX CTPYKTYP Ha HECKOJBKO MOPSIKOB CHIDKAeT K, T.K. MOBPEKACHUS ONTHYECKOTO
ka0erst MpaKTHYecKu He OYIyT CKa3bIBaThCA Ha MapaMeTpax HaIe)KHOCTH TPAKTOB U KaHAJIOB.

OpnHako, B HacTosllee BpeMs NpeoOiIafaeT JHMHEHHO-IIeNoYeyHas ceTeBas CTPYKTypa ¢ BBOJOM-
BBIBOJIOM KOMIIOHEHTHBIX CHTHAJIOB HWJIM ammapaTypod ONEpaTUBHOIO IMEPEKIIOYEHUS CO MHOIMMHU
BbIHOCUMBbIMH JTUHUSIMHA. Ha 3tx BOJIII cTuxwiiHeie 6€ICTBUS U IpyTrye Ype3BhIYaliHbIe CUTYallUd B
MIEPBYIO OYepeb MOTYT BhIBeCTH U3 cTpos Mano3anumierasie OK n HPIL

B nanpneiimem, no mepe crpoutenasctsa BOJIII Ha ceTu ¢ mpuMEHEHHEM ONTHYECKUX YCHITUTENeH
(T.e. yBemMUEHHEM JUIMHBI ydacTka perenepanun), uncino HPII B moseBrIx ycinoBusX (B IUCTEpHAX)
OyIeT yMEeHbIIAaThCS 3a CUET PA3MEIEHHUs B IOMELIEHUSX CETEBBIX Y3JI0B U CTaHLIUH.

TexHUYeCKHE COOPYKEHHUS CETEBBIX Y3JI0B U CTAHIMI Ha MaruCTpalbHOI M BHYTPU30HOBBIX CETSIX
NPOSKTUPYIOTCS B XOPOIIO 3aIMIICHHBIX 3JaHUSAX WIM OYyHKepaX, M IpaKTHKa SKCIUTyaTaluH,
ucyHcisieMass MHOTHMHU JAECSITWICTHSAMH, II0Ka3zaja, YTO OHM HE IOJBEPrajuCh pa3pyLICHUSAMH, a
COOTBETCTBEHHO U amMaparypa, pa3MeInaeMas B HUX.

8.4 Opranuzanus padot no BoccranoBiaenuro HPII BOJIIT

HPIT ans BOJIII, cipoekTupoBaHHON MO JTHHEWHO-LIENOYEYHONW CTPYKTYpe, U NPH OTCYTCTBUH
pe3epBUpOBaHUS IO pPa3HECEHHBIM Treorpaduyeckd TpaccaM To cxeme «l+1», mommexur
BOCCTaHOBJICHHIO B /1Ba 3Tamna [16]. Ha mepBom 3Tame mpoM3BOANTCS BOCCTAHOBJIICHHE IO BPEMEHHOM
cxeme paborocmocodbnoro cocrosauss HPII, a Ha BTOpOM - MO TOCTOSHHOH CXeMe€ HCIIPaBHOTO
cocrositus HPIL

IIpu BoccranoBnennn padorocmocobHoro cocrostauss HPIT BOJIII BoccramaBmuBaroTcs Bce
3aJIeWCTBOBAHHBIE 10 aBapuH pabodne TPAKTHl Mepefadr. B MCKITIOUNTENBHBIX CIydasx AOIycKaeTcs
BOCCTAHABJINBATh TEXHUYECKH BO3MOKHOE B JJAHHBIX YCIOBHUAX YHCIIO TPAKTOB NEpEavn.

I[Ipu BoccTanoBmenun wucnpaBHoro cocrossaus HPII  BOJII  BoccTaHaBIMBAarOTCS — BCE
3a[IeiCTBOBAHHBIE IO aBapHM TPAKTHl TEpeladd, BKJIIOYAS PE3CPBHBIC TPAKTHl IEpeAadd U Bce
BCIIOMOTATeIbHOE OOOPYAOBaHME, B TOM YHCIIE CHUCTEMa 3JIEKTPOCHAOXKEHHS W JJIEKTPOIUTAHHSA, a
TaKXXe YCTPAHSIOTCS MEXaHHYecKkne moBpexaeHns koncTpykumu HPIT n nocnencTsus paspymieHuit Ha
npuieratomeid kK HPII tepputopun.

I[Ipu BoccranoBnennn HPII BOJIII mo BpeMeHHOW cXxeMe BO3MOXKHBI pa3iNdHbIC BapHaHTHI
BOCCTAHOBJICHHUSI B 3aBHCHMOCTH OT MAacIITaOOB aBaphM, MECTHBIX YCIOBHH (BKJIIOYAs TEXHHYECKHE
manapie BOJIIL, Hanu4ue IMyHKTOB ONMEPAaTHBHOTO AOCTYHA M T.II.), a TaKKe YCIOBHH IPHUMEHEHUS
CYIIECTBYIOUINX WIX IIAHUPYEMBIX TEXHIYECKUX CPEICTB ISl BOCCTAHOBJICHHS.

K cymectByromuM TexHWYeckuM cpenctBaMm s BocctaHomieHus HPIT BOJIIT otHOcsTCs
xomruiekTsl 3UTI, BrroUatomme B ce0s pasHOBUIHOCTH 0110koB, TiaT (TA330B) u T.1. 1 BOKB ¢ OY. K
IUTAHUPYEMBIM TEXHUYECKHM cpeicTBaM aiust BoccraHoBieHus HPIT moryr ObITh  OTHEcEHBI
mobmbHbEI HPIT 1 MoOmbHas mudpoBas paanopernneiinas cTaHIus.



[Tpn BoccranoBnennn HPIT BOJIII no BpemeHHOH cxeMe MOIKIIOYEHHE K JIMHEHHOMY Kabemro
BOJIIT nomkHO MpOU3BOAUTHCS MPEUMYIIECTBEHHO K CYIIECTBYIOIIMM My(TaM ONTHYECKOro Kabes.
[oaxiodueHne HETOCPEICTBEHHO K JIMHEHHOMY KaOello Ha ydJacTKe Mexay Mydramu ciemyer
MpeAycMaTpuBaTh TOJBKO B TEXHWYECKM OOOCHOBAHHBIX Ciydasx. [Ilpy HamuuuM MyHKTOB
OINEPaTHBHOTO JIOCTYIa BOCCTAHOBJIEHHE IO BPEMEHHOH CXeMe JOJDKHO OCYIIECTBIATBCA IO
BO3MOYKHOCTH ITyTEM TOAKIIOYCHHUS K JIMHEHHOMY, Kabemo BOJIIT yepes Hux.

BoccraHoBieHHe 1O BpEeMEHHOH CXEMe OCYHIECTBISIETCS 110 MECTHOH «HHCTPYKLHUH IIO
Bocctanosienuro HPIT BOJITE», HeoOXoAMMBIH KOMIUIEKT KOTOPBIX pa3zpalaTbIBaeTcs KaXKIbIM
OIEpaTopoM CBSI3H. JTH WHCTPYKIMU JOJDKHBI COZEPKaTh alTOPUTMBI JIEUCTBUH, YYUTHIBAIOUIHE B
3aBHCHMOCTH OT MaclITa0OB aBapHW, MECTHBIX YCIOBHH M BapWaHTa BOCCTAHOBJICHUS, XapakTep U
TIOCIIE/IOBATENIFHOCTh YCTPaHEHHs] TOBPEKACHUH WIM pa3pylIeHHid (10 BPEMEHHOW M TOCTOSHHOW
CXeMaM), COCTaB TEXHHYECKOT0 IEPCOHAIA, PACUETHOE BPEMsI IIPOBEICHHS PadoT, a Takke Tpedyembie
Y UMEIOIIMECS B HAJIMYMY TEXHUUECKHUE CPEJICTBA.

Boccranosnenue ucmpasHoro coctosHuss HPIT nomkHO mpoW3BOAMTECS HEMOCPEICTBEHHO IIOCIIE
JIUKBUJAIMK aBapUUHOM cuTyauuu (TyIIeHHe ToXKapa, Criajia HaBOJHEHUS, IPEKpalleHue cens U T.11.).
ITocrosiHHas cxema BocctanoBineHuss HPIT BOJIIT peanusyercs ¢ ydeTom AeHCTBYIOIIMX MONOKEHUI
IO CTPOUTENBCTBY KaOENbHBIX JIMHUI TTepeIayH.

8.5 Opranuzanus padoT Mo ycTpoiicTBY BpeMeHHOI CBSI3M HA ONITHYECKOM KabeJie

8.5.1 Opranu3aiusi paboT MO yCTPOKCTBY BpeMeHHOM cBsi3u s coBpemeHnHbix BOJIIT ¢ OK, He
coJiep KalMu MeTayundeckux sku J{I1, momkHa oCyIIecTBIATECS B COOTBETCTBUH C [14].

8.5.2 B 3aBucumoctH OT xapakrepa mnoBpexxnaeHus OK BpeMmeHHas CBsI3b OCYIIECTBISETCS
BOCCTaHOBJIEHHEM Bcex padounx BonokoH OK ¢ momorkio npoctoid uimu cnoxuoit BOKB (pezepBHbie
0B HE BocCTaHABIMBAIOTCH).

[Tpocrass BOKB (BOKS3II) opranusyercst B ciydae JIOKaJbHOIO MEXaHMYECKOTO IMOBPEXKICHHUS,
00HAPY)KUBAEMOTO BU3YaJIbHO.

Cnoxnas BOKB (BOKBC) opranusyercs, xorja:

- MECTO MOBPEKACHHS HEIb3sl ONPEACINTh BU3yallbHO M BpeMsl Ha OIpelelicHHe MecTa
HOBPEXJICHUS U YCTPAHEHHE aBAPHHU MPEBBIIIAET YCTAHOBICHHYIO HOPMY Ha BOCCTAHOBJIEHHUE CBSI3H;

- nospexkaeHre OK nMeeT 3HaUNTENbHYIO MPOTSKEHHOCTh MJIM UMEIOTCSI HECKOJIBKO NMOBPEXKICHUN
B IIpeJiesiaX OAHOM WM HECKOJIBKUX CTPOUTEIbHBIX JUINH;

- CHCTeMHBIH 3amac Ha pereHepaliOHHOM Y4YacTKe cocTaBisier MeHee 5 1b u TpeOyercs
OCYIIECTBIIATh KOHTPOJIb 3aTyXaHus B mporecce MoHTaxka BOKB.

8.5.3 IIpocras BOKB cocrout u3 otpeska OK, mnamHa KOTOPOro 3aBHUCHUT OT HPOTSKEHHOCTH
yuactka nospexaenus nuneitnoro OK, Ho e menee 30M.

[peanoururensuo mst BOKB ucnonezoBats OK aHaNOrHYHBIM BOCCTaHABIMBAEMOMY JIMHEHHOMY
OK (Gepercs U3 SKCIUTYaTaIlIOHHOTO 3amaca). B manpHeiimem 3ToT kabeah MOXKET ObITh MCIIOIb30BaH
JUISL IOCTOSIHHOM BCTaBKU. [Ipy 3TOM CyIIIECTBEHHO COKpAIAaeTCsl BpEMsl Ha OPTraHU3aIMI0 TOCTOSTHHON
CBSI3H.

8.5.4 Cnoxnas BOKB cocrout u3 Habopa nmua OK, B cymMMe COCTaBISIIOIINX CTPOUTEIBHYIO
mnHy nuHeiiHoro OK (4-6 xm).

8.5.5 Coemmuenne OB nospexnernoro OK u BOKB Brimonasercs ¢ nomormpio CM, nMeromux
norepu Mmenee 0,2 nb u koadouiment orpaxenus menee munyc S50 nb. I[lpu coemuHeHHH
peKoMeHayeTcsi mpoBOoIuTh ocTHpoBKY OB B CM c menpio yMEHBUIEHHS TOTEPh Ha CTBIKAxX C
UCIIONB30BAaHHUEM IS KOHTPOJIS pedIieKToMeTpa.

8.5.6 BOKB mpoKiIaIpIBaroT 10 3eMJIe, IOABEIINBAIOT Ha PACTYIINX BONM3H NEPEBBSIX WIH KyCTaX,
Ha OIopax JIMHUH nepenadyn 1 0003HAYaloT NBETHBIMU (rakkamu. [Ipu mepeceueHnn >kene3Hoi nimm
mocceiinoi goporu BOKB cremyer nmpokiaasiBaTh B pe3€pPBHBIX KaHAIAX.

IIpu oTcyTcTBHM pE3epBHOTO KaHala HEOOXOAUMO:

- Ha IIEPeCcEYEeHHH MIOCCEHHBIX JOpOr YCTAHABIMBATh BO3MYIIHBIE MEPEXOAbl (PACCTOSHHE OT
HIDKHEH TOYKH TOJBEIICHHOT0 Kabessl O MOJIOTHA IIOCCEHHOI JOPOTrH NOIKHO OBITH HE MEHEe 5,5 M.
Homyckaercs mpokinanka BOKB gepes mocce ¢ 3amuToil MeTaluImdecKUMH MIBEITICpaMH B YTOJIKAM;

- Ha TiepecedeHnu xene3noi noporu BOKB crnenyert nmpoxmaapBaTh Mo pebcaMy BIOJH IIITIAT;

- Ha TIepecedeHny TPYHTOBOH moporu kabens BOKB crnenyer nmpoknagpBaTh B KaHAJE, IPOPHITOM
yepe3 gopory Ha rayomHy 150-200MM u mpucHTaTh TPYHTOM. B HOWHOE BpeMsi Takue Mepexoiabl
JIOJKHBI OCBEIATHCS M OXPAHATHCS BBIZIETIEHHBIMI pAaOOTHHKAMH.

8.5.7 Jlns n3amepenust motepb npu MoHTaxke npocToif BOKB Ha y4acTke MOBpeXIeHUs JIMHEHHOTO
OK, wuMelomero JOKaJbHBIA XapakTep W ONpeNeNsieMoro BH3YaJlbHBIM IIyT€M, OTCYTCTBYET
HEOOXOANMOCTD Ha JJAHHOM 3Tale B JEMOHTaXe My(]T, OrpaHNYMBAIOIINX JaHHBIN ydacToK. KoHTpOib
3aTyXaHHs C JOCTATOYHON TOYHOCTHIO MOXKET OBITH BBIIIOJIHEH C KOHI[OB PETeHEPAIlIOHHOIO yJacTKa.
Ecnu cucteMHBIi 3amac Ha pereHepauoHHOM ydacTKe, riie npousonnio nospexkaenne OK, cocrasnser



Mmenee 3 1b, To kabenb, ucnonb3yemslii 11t BOKB, nomken nmers koadduiment 3aryxanus He Ooree,
yeM nuHenHbI OK

8.5.8. Bce PBP BBINONHAIOTCSI B COOTBETCTBHU C TEXHOIOTMYECKUMH KapTaMH, pa3paOOoTaHHBIMHU
THMC, ocymiecTBISIOIUMU dKCIUTyaTanuto nanHoro yyactka BOJIIL. BzaumopeilicTBre peMOHTHBIX
Opuras 1 OIOBEIIEHHE O TOTOBHOCTH PETCHEPAIIOHHOI'0 y4acTKa K paboTe JOHKHO OCYIIECTBIISITHCS B
COOTBETCTBHH ¢ [28, 29].

IIpunoxenue A
(nH(pOpMaIIOHHOE)

PexoMenaanuu no Bo160py padoueii ATUHBI BOJTHBI M THIIOB ONITHYECKOr0 Kadess 1js
onHokaHaabHBIX BOJIII 6e3 onTHyeckux ycuanTenei

A.1. [Inana3zoHsl padouux JJMH BOJIH, oNpeaeaseMble 3aTyXaHHeM B BOJIOKHE

Ha pucynke A. | mpuBeneHa THUIOBas ClIEKTpalibHas XapaKTEpUCTHKa KO HIMEeHTa 3aTyXaHHs
OK. 3gaech yuteHwl motepu Ha cpammBanue npu npoknaake OK u mpu peMoHTe, 00yclioBlICHHBIE
JMana3oHoM pabouux TemrepaTyp. B coorBerctBuu ¢ [24] ObuiM MoNydeHbl 3HAUYEHHS 3aTyXaHUS B
npeaenax 0,3 - 0,4 ab/km B omTmueckoM nuamnazone 1310 um u 0,15-0,25 nb/km B ontuueckom
nuamnasone 1550 HM.
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Pucynok A. 1 - CrekTpanbHasi THIIOBas XapakTepucTHka koddurmenTa 3aTyxanmst OK

Junamazonsl mvH BONH, ykazaHHble B Tabmmie 2.4 OCT 45.104, 6pumr MOATBEP)KICHBI TaHHBIMH,
MOJYYEHHBIMUA OT HM3TOTOBUTENCH BOJIOKHA, COBMECTHO C YY4€TOM OOIIUX JOMYCKOB, CBS3aHHBIX C
mroroneaneM OK, co cpammBaHWeM IpH TPOKIAAKE M PEMOHTE W C pabdodMM THara3oHOM
TeMIieparyp.

CrnemoBaTenbHO, CIEAYIONIAE 3HAYCHUS STAJTOHHOTO MAKCHMABHOTO KOX(pQHUIIMECHTa 3aTyXaHUs
CUMTAIOTCSA TOMXOAAIIAMH TOIBKO Ui pacuera CHUCTeM INpH NpoeKTupoBaHuH: 3,5 nb/km mis
BHYTPHUCTAaHIIMOHHBIX coeanHeHni (kon mpumeHenwus |-N), 0,8 ab/km mis nmHWA mepenadn



HeOonpmoi mpoTskeHHocTH (kox mpumeHenus S-N.xX), 0,5 nb/kmM g cucreM  OonbIoi
MIpoTshKEeHHOCTH (Kox npuMeneHus L-N.X) Ha paboueii gmuae Boinsl 1310 aM u 0,3 ab/kM jutst muHUN
O0IIBIIION TIPOTSHKEHHOCTH TP paboTe Ha JutnHe BOJIHBI 1550 HM.

Ha pucynke A. 1 3ToMy COOTBETCTBYIOT TMana3oHsl JuH BodH A u B s L-N.X, & ananazonsr C u
D s S-N.X u I-N.

A.2. Iluanazonbl paGovuXx AJMH BOJIH, oNpe/eisieMble JUcIepcueil B BOJIOKHE

s OnHOMOIOBBIX BOJIOKOH, COOTBETCTBYIOIIMX [24], JMMHA BOJHBI C HYJIEBOM IUCIEPCHUEH,
HaxXOAUTCS B NpPOMEXyTKe Mexnay umHamu BoidH 1300 HM wm 1324 HM, Tak YTO BOJOKHO
ONTHMU3UPOBAHO B o0xactu 1310 HM. DTH 3HaYECHUS JUTMH BOJIH M COOTBETCTBYIOIIME TPeOOBaHUS Ha
KpYTU3HY XapaKTepUCTUKH BOJIOKHA C HYJIEBOM AUcCHepcHel ONpeAesstoT MaKCUMAlbHO JOIMYCTUMbIE
aOcomoTHBIE 3HaYeHHs KO3 HUIINEeHTa TUCTIEPCHH (OIPeNesieMoro NOCPEACTBOM BOJIOKOH, MMEIOIINX
MUHHUMAJIbHBIE ¥ MAaKCHMaJIbHBIE JJIMHBI BOJH C HYJIEBOH AMCIEpCHeil), MPUBEICHHOTO Ha PUCYHKE A.
2. OaHaKo, BOJIOKHA, COOTBETCTBYIONIUE [24], MOTYT TaKKe UCIONb30BaThes B oOmactu 1550 uwm, s
KOTOPOH MaKCHUMaJbHBIH KOI(QQUIMEHT IUCIIEPCUM CPAaBHUTENFHO BEJHMK, KaK BHAHO U3
XapaKTepUCTUKHU, IPUBEIEHHON Ha pUCyHKe A.3.

st BOJIOKHA, COOTBETCTBYIOLIEro [25], MOMYyCTUMBIN JMamna3oH JJWH BOJIH, COOTBETCTBYIOIIMX
HYJEBOU JAMCTIEPCUU BOJIOKHA, HaxoauTcs B mpeaenax 1500 um u 1600 HM, Tak 4TO BOJIOKHO SIBIISIETCS
ONTHUMU3UPOBaHHBIM B obmactn 1550 ©HM. C mOMOIIBIO aHANUTHYECKUX BBIPAKEHUH ISt
KO3 pHIIMEHTa AUCTIEPCUN MOXKHO TIOJYYUTh MaKCHMaJIBbHO JIONYCTHMbIE 3HAUYEHHMs], IPUBEICHHBIC Ha
pucynke A.4. BonokHa, cooTBeTCTBYIOIIKE [25], MOXKHO MCIONB30BaTh Takxke B oomactu 1310 um, muist
KOTOPOI MakCHMMaJlbHOE 3HaYeHHe KO (UIIHEHTa UCTIEPCUU CPABHUTEILHO BEJIHKO.

Jyist BOJIOKOH, COOTBETCTBYIOLIMX [26] M HCHONB3yeMbIX B auamna3oHe 1550 HM, kod(pQuiueHT
JHCIIEPCUU UMEeT aHAJIOTHYHOE 3HAUEHHEe, HO HEMHOI'O IIPEBBIIIAET TO 3HAYEHHE, KOTOPOE ONpeeeHO
JUISl BOJIOKOH, COOTBETCTBYIOIIUX [24]. DTOT Borpoc He Obu1 yuteH B Tabnuiax 2 - 4 OCT 45.107.

[ BOJNOKOH, COOTBETCTBYIONIMX [24]u MCHONB30BaHHBIX B Auana3zoHe 1310 HM U A8 BOJIOKOH,
COOTBETCTBYIOIIMX [25] M wucmonb3yeMblx B jauanazoHe 1550 HM, [uana3oH [UIMH BOJH C
OrpaHMYEeHHOW Jucmepcueld BbIOMpaeTcs TakuM o0pa3oM, 4YTOOBI a0CONIOTHBIE 3HAYCHUS
ko3 uIMeHTa AUCTIEPCHU Ha NPEAENbHBIX [UIMHAX BOJMH OBUIM NMPUONM3UTENBHO OOMHAKOBHL Kak
BUHO M3 (DOPMBI XapaKTEpPUCTUKH, NPUBEICHHON Ha pUCYHKe A.2 M pucyHke A.4, aOCOIIOTHBbIC
3HAYCHUS AUCIICPCUH UMEIOT MEHbIIIee 3HaUeHHUE B IIpe/ieiax padoyero quanasoHa JUIMH BOJIH.

s BOJMOKOH, COOTBETCTBYIOIIMX [26], a Tarke Ul BOJIOKOH, COOTBETCTBYIOIIMX [24] u
UCTIONIb3YeMbIX B auama3oHe 1550 M, nucmepcus, Kak BHIHO U3 pHC. A.3, OrpaHHYMBAET BEPXHIOIO
pabouyio [UIMHY BOJIHBI, B TO BpeMs KaK 3aTyXaHHe OrPaHUYMBAET HIDKHIOK Padouylo JIIMHY BOJIHBL.
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Pucynok A. 2 - MakcumaibHas abcoIroTHast BennunHa kodd ¢punmenta mucnepenu |o| st OK mo
[24] B mnana3one v BoaH 1310 HM
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Pucynok A.3 - MakcuMasbHas abCcoIrOTHast BelnunHa koddduirenta aucnepcn |o| ast OK no
[24] (—) n o [25] (------ ) B inanasoHe JUIMH BoJH 1550 HM
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Pucynok A.4 - MakcumainbHas abconoTHas BenuurHa kodddurmenrta aucnepenu |6| mis OK mo

[25]

[Ipunoxenue b
(madopmarrioHHOE)

PexoMeH1auum mo BIOOPY THIIOB ONTHYECKOT0 Kades 11 MHorokanaabubsix BOJIII ¢
ONTHYECKUMH yCHIUTEIAMH

b.1 O01mme moJ1o:xeHns
Mmuorokanansasie BOJIIT ¢ onTHYecKMMHU YCWINTEISIMHA TPEAHA3HAYCHBI Ui pabOThl B OKHE
mpo3pagHocTH 1,55 MKM B pabodeM auamna3oHe JUTHH BOJH, ONpe/eleHHBIX B [9].



Pabounii nuama3oH IJIMH BOJH COOTBETCTBYeT M paboueit obmactm OV (1528,77-1560,61 HM).
Mmuorokananeasie BOJIIT ¢ OY wmoryr paborath Ha ONTHYECKAX KaOEmsIX C OJHOMOIOBBIMHU
BOJIOKHAMH CJICTYIOIINX THIIOB:

- OTHOMOJIOBOE BOJIOKHO B cooTBercTBUU ¢ [24] (SMF - single mode fiber);

- BOJIOKHO CO CMELICHHEM AWCIepCcHH B 00nacTh IUIMH BOJMH 1,55 MKM B coorBeTcTBHH C [25]
(DSSMF - dispersion shifted single mode fiber);

- BOJIOKHO C HEHYJICBOH CMEIeHHOM aucnepcucii B cootBercTBUH € [27] (NZ DSSMF - non - zero
dispersion shifted single mode fiber).

B.2 XapakrepucTuku 1 GyHKIMOHATBHBIE BO3MOKHOCTH BOJIOKOH

OCHOBHBIE XapaKTEPUCTHKH BOJIOKOH IO aucnepcuu U 3aryxanuto SMF u DSSMF npusenens: B
IIpunoxxennu A Hactosuiero mokymenrta. [lo 3atyxanuto B okHe 1,55 MKM Bce TpHW THIIa BOJIOKOH
MIPUMEPHO OJMHAKOBBI, HO OTIMYAIOTCS XapakTepPUCTUKAMH XpoMaThdeckod aucrepcud. Jlims
onHokaHabHeIXx BOJIIT npumenenne DSSMF 1o cpaBuenuro ¢ SMF mo3BonsieT CyIIeCTBEHHO
YBEIMYUTh [UIMHY Yy4YacTKa pereHepanuy 10 HIMPOKOINOJOCHOCTH, T.K. JJHMHA BOJHBI HYJIEBOW
muctiepcuu A9 s DSSMF cmemena B cepenuwHy paboduero nmamasona 1,55 mMkMm. OpHako, ist
MHorokaHanbHbIX BOJIIT ¢ OV pe3ynbraT CTaHOBUTCS OTPULIATENBHBIM, T.K. BJIHUSHUE HETUHEHHBIX
3¢ PEeKTOB, UMEIOLIMX MECTO B 3TOM Cllydae, pe3Ko Bo3pacTaeT BOJNW3W JJIMHBI BOJHBI Ag. W mpexne
BCEro B 3TOM citydae mposBisiercs: apdext uerbipexBonaHoBoro cMemmBanus (UBC), npuBonsmuii k
reHepalyy HOBBIX (ITapa3UTHBIX) KAHAJIOB HAa PACCTOSIHUM CYMM M Pa3HOCTEH JJIMH BOJH OCHOBHBIX
KaHaJlOB, 4YTO HNPHUBOJUT K BSaHMO}IeﬁCTBHIO OCHOBHBIX KaHaJIOB W YMCHBIICHHUIO COOTHOILICHU
CHTHAJI/TITYM.

O¢ppexr UBC MoxeT ObITH YMEHbIIEH, JIMOO YMEHBIIEHHEM YPOBHS MOIIHOCTH ONTHYECKOrO
CUrHasa, 1100 PACHOIOKEHUEM KaHAJIOB Ha pa3HbIX PACCTOSHUSX APYr OT JApyra BO M30€XKaHHU MX
NepEeKpbIBaHMUS, TMO0 IIEpEHECEHHEM Ag 3a MpeAeNbl pabovero auana3zoHa JUIMH BOJH.

[TocnemHeMy yCIOBHIO COOTBETCTBYeT npumeHeHne SMF - BoiokHa, y KOTOporo Ay cMelieHa B
okHO 1,31 Mxm. Oxnnako, npumenenue SMF st BOJIIT ¢ BbIcOKoi# mpormyckHOW criocoOHOCThIO (> 10
I'6/c nnst opHokaHanbHbIX U > 40 I'0/c s MmuorokanansHbeix BOJIIT) npakTrdecky He mpeacTaBisercs
BO3MOJKHBIM H3-3a PE3KOT0 CHUKEHUSI JUTUHBI y4acTKa pEreHEpaLu.

[ostomy mnst mHorokananbHoi BOJIIT BbICOKOH NPOMYCKHON CHOCOOHOCTH I€1eco00pa3HO
npuMeHsTh Tpetuid T BosokHa - NZ DSSMF, ocobenHocTBIO KOTOpOro Mo cpaBHeHuto ¢ DSSMF
SBJIAETCS TO, YTO Ao BBIHECEHA 3a IpeAesibl padouero auana3oHa JUIMH BOJIH B OKHE 1,55 MKM, HO 1O
cpaBHeHH0 ¢ SMF 0HO HMeeT CyIeCTBeHHO HU3KOe 3HaYeHHE JAUCIIEPCUH B OKHE 1,55 MKM.

b.3 Br10op Tuna BOJIOKHA AJ5 Pa3JIMYHbIX BADUAHTOB npoekTupoanus BOJIII

Kak ormeuaercs B 1. 5.4 HacTosmero MJOKyMEHTa, s BBICOKOCKOpocTHRIX BOJIII
JOMUHUPYIOIUM (haKTOPOM OrpaHHYEHHUS JUTHHBI Y4acTKa pereHepayu sBIsIeTCs TUCIePCHSL.

[pu npumenenun camoro aemeBoro OK co cranmapTHbIMH OZHOMOJOBBIMU BosokHamu (SMF) ¢
pOCTOM CKOpOCTH Tiepenadu ot 155 mout/c 10 2500 MOUT/c OyAeT UMEeTh MECTO Pe3KOe YMEHBIIICHHE
IUIMHBl y4acTKa pereHepauuu. s ocinabineHus STOH 3aBHCHMOCTH BO3MOXKHO HCIOJIB30BaHHUE
BOJIOKOH ¢ KommeHcupyromieit aucrepcueit DCF (Dispersion - Compensating Fiber) win maccuubIx
komnencatopos muctiepcun PDC (Passive Dispersion Compensator). B aTom ciywae monoxkuTenbHas
JICTIEPCHsI, HAKOIUICHHAs Ha IPOMEXKYTKAaX yJacTKa pereHepalnuy, KommeHcupyercs psgom PDC nHa
ocHoBe DCF ¢ 3apanee momoOpaHHBIM 3HAYEHHEM OTPHIIATEIHHOW IMCIEPCHH, B PE3yNbTaTe 4ero
WTOroBas XpoMaTHIECKas AUCIEPCUs] MOXET OBITh yMEHbIIeHa. KoMmeHcaust fucrepcuu 10mycTiMa
B CHJIy CHCTEMAaTHYECKOTO HAKOIUIEHHWS MIMCIEPCHH C pOCTOM [UIMHBL. BKIIIOYEeHHE B COCTaB
ontudeckoro Tpakta PDC mNpUBOAMT K YBENMYEHHIO 3aTyXaHWsS B JIMHUH, IIOITOMY JOJDKHO
COIPOBOKAATHCS OJHOBPEMEHHBIM NpuMeHeHueM OV,

Tewm ne menee npu npoektupoBanun BOJIII ¢ mpormyckHO# crmocoOHOCTRIO Ha TiepcekTuBy 10 10
I'6/c nnst omHokaHanbabix BOJIIT u no 40 I'6/c anst muorokananeHeix BOCII npumenenne OK Ha
ocHOBe BoNOKOH Tra SMF Moxer ObiTh BecbMa 3(p(hEeKTUBHBIM, T.K. OHH TOpPa3/0 JCHICBIC BOJIOKOH
tuia NZDSSMF. D¢ ekt koppekinu Aucnepcuu npu npuMeHeHnn Bonokon SMF ynydiaercs, ecinu
OJHOBPEMEHHO HCIIONB30BATh MEPEaroIIie YCTPOWCTBA C OYCHD Y3KOW MIMPUHOM CIEKTpa (HEe MEHee
0,1 am).

s omHokananeHeIx BOJIIT BMecro PDC MokeT OBITh MCIONB30BaH KaOeiah Ha OCHOBE BOJIIOKOH
DSSMF, Ho mist muorokanaipaeix BOJIIT adexTrBHEE HCTOMb30BaHKE BOMOKOH THIa SMF.

[Ipu npoextupoBannu MHOrokaHanbHEIX BOJIII ¢ mpomyckHOH criocCOOHOCTRIO (B TOM YHCIIE U Ha
nepcriekTuBy) Bhimie 40 1'6/c HEoOXOAMMO YK€ OpHMEHTHPOBATHCS HA NPHMEHEHHE BOJIOKOH THIIA
NZDSSMF.
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