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BBEAEHUE

OaHuM 13 obsizaTenbHbIX MEPONPUATMIA MO obBecneveHno
AHTUTEPPOPUCTMYECKON 3aLUMLLEHHOCTM OOBEKTOB (TEPPUTO-
pun), B TOM 4ucre nognexawmux obasaTtenbHON oxpaHe
BOMCKaMW HaumoHanbHoM reapaun Poccuiickon depepaumm [1],
SBNSIETCH OCHaLWleHMEe OXpaHseMblX OOBLEKTOB cucTeMamu
KOHTPONS U yrpaBneHnst 4OCTyrNom .

LUnpokasa cipepa npumeHeHus CKY[l, aktmBHOe pa3Bu-
TME HOBbIX TEXHOSOMMIN NAEHTUMKALUN N YNIpaBNeHUd, Hanu-
4ne Ha pblHKE MHOXeCTBa npousBoamuTenier obopynoBaHuUs
AenaeT akTyanbHOW pa3paboTky MeTOAMYEeCKMX pekoMeHaa-
LUK Nno BbIBOPY N NPUMEHEHUIO TaKMX CUCTEM.

MpaBunbHoe wucnonb3oBaHne CKY[ nossonser npe-
A0TBpaTUTb HECAHKUMOHMPOBAaHHLIM NPOX0O4 Ha TeppuToputo
oxpaHsemMoro obbekTa, B 3aaHune, oTAefbHble 3TaXn U nome-
LeHunsa. B To e Bpemsa cuctema He co3gaeT NpensaTcTBUn ans
npoxoda nepcoHana v noceTutenen B paspeLleHHble Ang HUX
30HbI. CniegyeT noMHUTh, YTO CKY[] He ycTpaHseT Heobxoau-
MOCTb KOHTPOSii CO CTOPOHbl 4enoBeka, HO 3HaYUTenbHO
noBbiwaeT apeKkTMBHOCTL paboTbl Cnyxbbl oxpaHbl (6eso-
MacHOCTU), OCOBEHHO NpWU HanMMuMM MHOFOYMCIIEHHBIX 30H
NOBbLILEHHOMO pUCKa BO3HUKHOBEHUS KPUMWHAIbHbBIX Wn
Teppopuctmyecknx yrpo3. CKY[l ocoboxgaeT nepcoHan
CnyX6bl oxpaHbl (6esonacHOCTM) OT PYTUHHOM paboTbl Mo

' Nanee — «CKY[».



noeHTMdurkaumm, NnpegocTaBnAas UM LOMOSHUTENbHOE BpeMs
MO BbINOSIHEHMIO OCHOBHbLIX (OYHKUMIW: OXpaHe obbekTa
N 3amTe COTPYOHUKOB M NOCETUTENEN OT MPECTYMNHbIX Nocs-
ratenbcTB. ONTMManbHOe COOTHOLLEHME NOACKUX U TEXHUYECKUX
pecypcoB BbibupaeTcss B COOTBETCTBUM C MNOCTaBIIEHHbLIMMN
3ajavyamMu 1 onyCTUMbIM YPOBHEM BO3MOXHbIX Yrpo3.

OpHako B HacTosiLee BpeMsi npoLlecc Bblibopa Hanbo-
nee nogxogawmx CKY[l ana peweHnsa KOHKPETHbIX 3a4a4 HOCUT
CNOXHbIA XapakTep, MNOCKOSbKY peanbHO OTCYTCTBYET Kakas-
nmbo aHanuTuveckas MHopMaunsa No UMEKLLMMCHA CEerogHs
CKYLL Ha oOTe4YeCTBEHHOM pblHKE TEXHUYECKUX CPEeacTB
©e3onacHocTn. HekoTopble KOMMaHWMKM, MNOPOK NPOSBMAKT
HeJoOpPOCOBECTHOCTL B pekrame, B NpeaocTaBneHnn nosiHom
NMHPOPMaLIMM O TEXHNYECKUX U PYHKLIMOHASTbHBIX BO3MOXHOCTAX
cucteM, 06 0COBEHHOCTAX UX AKChnyaTaunm B CPaBHUTENbHO
CNOXHbIX KIMMaTUYECKMX YCMoBUSAX WU T.M. 3a4acTylo Nnocras-
LWMKA W npodaBubl pagu Npubbinu npeanaratT 3akasyuky
annapaTtypy HW3KOro KayecTBa W HeKBannguuupoBaHHbIe
ycnyrn. [loBcemMecTHO M camu noTtpebutenu He uMmerT
A0CTaTO4YHOro onbiTa B 3TOM cpepe. B pesynbTate Ha BaXHbIX
o0bekTax MOXHO BCTPETUTb HEnpoeCccMoHanbHO CNPOEKTU-
poBaHHble cuctembl CKY[, y KOTOpbIX TexXHW4Yeckue
XapaKTEPUCTUKM HE COOTBETCTBYHOT YCIOBUAM 3KCnyaTauum
B Poccumn.

Llenblo HacTosAWwmMx pekomeHaaumn aBnseTcs okasaHue
noMoLwn noapasgeneHnam  BHEBEOOMCTBEHHOW  OXpaHbl
n Oryr «Oxpana» Pocreapgmm wn cneuuanuctam  cnyx6
oxpaHbl (6e3onacHoOCTN) OOBLEKTOB pasnUYHbIX BELOMCTB
M opraHusaumin, B TOM 4ucCrne nognexawmx obsizaTtenbHOW
OXpaHe BOWCKamMu HauumoHanbHOW rBapgun  Poccunckomn
depepaummn, B npaBunbHOM Bblbope CUCTEMbI U OTAEMbHbIX
komnoHeHToB CKY[] ona KOHKPETHbIX 06BHLEKTOB, NMPOBEAEHUN
MOHTaXHbIX U NYCKO-HanagouyHbIX pabor.



1. TEPMUHbI, ONPEOENEHUA U COKPALLEHUA

B HacToswmx PekomeHOaumax NpUMMEHSIIOT cnegyowme
TEPMUHbI C COOTBETCTBYIOLLMMN OnpeaeneHnsIMun:

1.1 ayTeHTUMKaLmA - NpoLecc ono3HaBaHUs cybbekTa
nnn obbekTa NyTeM CpaBHEHUSA BBEAEHHbIX MAeHTUdUKaum-
OHHbIX JaHHbIX C 3TaNOHOM (06pa3om), XpaHALLMMCSA B NamMATH
CUCTEMbBI A4Ns AaHHOro cybbekTa unm obbekTa.

1.2 buomeTpuyeckaa naeHtTucpmkauyma: NpeobpasosaHue
COBOKYMHOCTM NpMMepoB BMoMeTpuYeckmx obpas3os YernoBeka,
NO3BOMAIOLIEE ONUCAaTb MX CTAUMOHAPHYKD W  CRyYanHyro
COCTaBnsoLLMeE, HAaNpUMep, B BUAEe MaTtemMaTuyecKkoro oxXunaaHus
N QUCNepcuin KOHTPONUPYEMbIX NapamMeTpoB UK, HaNnpuMmep, B
BMAe napaMeTpoB 0BYyYEHHOW CETU UCKYCCTBEHHbIX HEMPOHOB.

1.3 GuomeTpuyecknn obpas: Obpas yenoseka, Nony4eH-
HbIN C BbIXOO0B NEPBUYHbBIX U3MEPUTENBHBLIX NpeobpasoBaTenem
M3NYECKMX BENMUYMH, NOABEPralownics ganee maclwitabmposa-
HAKO M MHOW NepBMYHON 0BpaboTKke C LEenbio U3BNEYEeHns u3
HEero KOHTPONMPYEMbIX BUOMETPUYECKNX NapaMeETPOB YErOBEKa.

1.4 BewecTBeHHbIN KoA: Koa, 3anmcaHHbIn Ha dounaunye-
CKOM HocuTene (MgeHTudukaTope).

1.5 B3anom: [lencTteus, HanpaBneHHble Ha HEeCaHKLUMOHMU-
pOBaHHOE paspyLUeHNE KOHCTPYKLUN.

1.6 BpeMeHHOM UuHTepBan Aoctyna (OKHO BPEMEHMN):
BpemeHHON uHTepBarn, B Te4eHMe KOTOPOro B AaHHOW TOuYKe
AOCTyna ycTaHaBnMBaeTCs 3afaHHbI pexum goctyna.

1.7 BcKpbITHE: [1enCcTBUSA, HanpaBneHHble Ha HeCaHKUMo-
HMPOBaHHOE NPOHWKHOBEHWUE Yepes3 YCTPOMCTBA nperpaxjaroLimne
ynpasnsembie (YIY), 6e3 ero paspyLueHus.

1.8 AMHaMmn4yecknm GuomeTpuyeckmm obpas: bnomert-
pryeckmn obpas, NSMEHAEMbIN YEeNTOBEKOM MO CBOEMY XKENaHuIo,
HanpumMmep pyKonucHbl 0bpa3 cnosa-napons.

1.9 poctyn: [lepemelieHne nogen (CybbekToB AOCTY-
na), TpaHcnopTa U Opyrmx obbekToB (0O6BLEKTOB AocTyna) B
(n3) nomeLLeHns, 30aHns, 30HbI U TEPPUTOPUN.
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1.10 sanomuHaembIn koga: Koa, kogoBoe Cnoso (naponb),
BBOAMMbI BPYYHYIO C MOMOLLbIO KraBuaTypbl, KOAOBbIX Nepe-
Kntovatenen nnu gpyrmx nogobHbIX yCTPONCTB.

1.11 30Ha pocTtyna: 34aHue, noMmelleHne, TeppuTopus,
TPaHCNOpPTHOE CPeACTBO, BXOA M (MnM) BbIXO4 KOTOPbIX 06opy-
AOBaHbl CpeAcTBaMun KOHTPONSA 1 ynpasneHus goctynom (KYL).

1.12 npeHTdukaTop Aoctyna, maeHtTudgukatTop (Hocu-
Tenb NOEHTUMUKALUMOHHOIO Npu3HaKa): YHUKanbHbIn Npu3HaK
cybbekTa unu obbekTa goctyna. B kadecTBe naeHtudumkaTopa
MOXeT MCNonb30BaTbCA 3anoOMUHAEMbIN Ko, GuomeTpudeckui
NPU3HaK UNn BeELLECTBEHHbIN KoA. MaoeHTudukaTtop, UCnonb-
3YHOLLMIA BELLIECTBEHHbIN KO — NPeaMET, B KOTOPbIN (Ha KOTOPbIN)
C NMOMOLLIbIO CneumanbHON TEXHONOMMN 3aHeCeH naeHTurkaum-
OHHbIA NpU3HaK B BuAe KOOOBOW MHGOpMauuu (KapTbl, dnek-
TPOHHbIE KMo4un, Bpernoku n apyrme nogobHble yCTPoncTea).

1.13 npeHTndumkauyms: MNpouecc onosHaBaHUs cybbekTa
nnu obbekta MO NpuUcyLeMy emy WM MPUCBOEHHOMY eMy
noeHTnguKaunmoHHoMy npusHaky. log vaeHTudumkaumen no-
HUMaeTCcsa Takke NpUcBoeHue cybbekTam n obbektam JocTtyna
naeHTuurkaTopa u (MnNn) cpaBHeHNe NPeabABASEMOro aeH-
TMdukKaTopa ¢ nepeyHeM NPUCBOEHHbIX NOEHTU(UKATOPOB.

1.14 koHTponnep poctyna (KO), npubop npuemHo-
KoHTponbHbI  goctyna (MMKO): AnnapaTtHoe YCTpOWCTBO
B cocTaBe cpefcTs ynpasneHunsa CKY[.

1.15 KoHTpOnNb ” ynpaBneHue poctynom (KY[O):
KomMmnnekc meponpusaTui, HanpaBneHHbIX Ha NpeaoTBpaLleHns
HeCaHKLMOHMPOBAHHOIO JOCTyna.

1.16 konupoBaHue: [lencTBus, Npous3BoauUMbIE C UAEH-
TMdUKaTopamn, LIENb KOTOPbIX SBMSETCA NONyYeHWe Konuu
noeHTndukaTopa ¢ 4ENCTBYIOLWMM KOLOM.

1.17 kKpuMnHanbHasa 6e3onacHocTb: CocTosHME 00b-
eKTa 3alWuTbl, NPY KOTOPOM OTCYTCTBYET HEAOMYCTUMbIN PUCK,
CBSA3aHHbLIN C NPUYUHEHMEM eMy Bpeda OT peanu3auun Kpumu-
HarbHOW Yrpossbl.

1.18 maHunynupoBaHue: [enctsnd, nponsBoguMble
C YCTPOWCTBaAMM KOHTPOSIS JOCTYNa, Haxogsawmmmucs B pabodem
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pexnme, 6e3 uX paspylleHnd, Lenblo KOTOpPbIX HABMASETCH
nony4yeHve OEenCTBYIOLLEro Koga unv npuBeaeHne B OTKpbITOe
coctosiHue YT1Y. YcTponcTBa KOHTpONs AocTyna MOryT npwu
3TOM NpoJOoMmKaTh NPaBWUibHO (OYHKLMOHMPOBATL BO BpPEMS
MaHWUMNYNMPOBaHNA 1 MOCNE HEro; criefbl Takoro AeNCTBUS He
OyayT 3ameTHbl. MaHunynupoBaHue BKoYaeT B cebs Takke
AENCTBNA Hag nporpammHbiM - obecnevyeHveM Wu LOEenCTBUSA
no cbemy WHQopmMauMm C KaHanoB CBA3N N NHTepdencos
YCTPOUCTB JocTyna.

1.19 HabnropeHue: [lencteus, Npon3BOANMBIE C YCTPON-
CTBaMM KOHTPONSA W ynpaBneHus [octynom 6e3 npsamoro
AOCTyrna K HUM, Lenbilo KOTOPbIX SBMSETCS noryvyeHne AencT-
BYIOLLIErO KoAa.

1.20 HecaHKUuMOHMpoBaHHble peucteua (HCL): Hen-
CTBUS, LENbl KOTOPbIX SBNAETCA HEeCAHKUMOHMPOBAHHOE
NPOHWKHOBEHME B 30HY AocTyna Yepe3s YI1Y.

1.21 HeCaHKUMOHMPOBaHHbIN AocTyn: [locTyn cyObLeKkToB
NNn o6BHEKTOB, HE NMELLMX NpaBa AocTyna.

1.22 nonb3oBatenb CKY[: Cyb6bekt B OTHOLIEHUN,
KOTOPOrO OCYLLECTBIIAOTCA MEPONPUSTUS MO KOHTPOMD AOCTYNa.

1.23 npaBuno aByx (u 6onee) nuu: MNpaBuno goctyna,
NPy KOTOPOM [OCTYN paspeLleH TONbKO Npu O4HOBPEMEHHOM
NPUCYTCTBUK ABYX Unn 6onee nuu.

1.24 npuHyxaeHue: HacunbCTBeHHble AOENCTBUS Hag
AMLOM, MMEIOLMM NpaBo OOCTyna, C Uenbl HeCaHKUMOHMPO-
BAHHOrO MPOHUKHOBEHUA 4vepe3 YI1Y. YcTponcTBa KOHTPOSS
N ynpaBneHusi 4OCTYNoOM Mnpu 3TOM MOryT (PYHKLMOHMPOBATb
HOpMaribHO.

1.25 nponyckHas cnocobHocTb: CnocobHOCTL cpeacTea
nnn cuctembl KY1 nponyckaTb 4Yepes3 3agaHHyt0 TOYKy OOCTyna
onpegeneHHoe KonnM4ecTBo Cy6bekToB Nnn o6bEKTOB AoCTyna
B €AVHNLYY BPEMEHMN.

1.26 NPOTUBOKPMMMHANbHaA 3awmta OOBLEKTOB U
umylwlectBa: [leATenbHOCTb, OCyLlecTBnsiemMass C Lerblo
obecneyveHnsa KpmmHanbHoM 6e30nacHoOCTM.
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1.27 nynectonkocTb: CnocobHOCTbL Nperpagbl NPOTUBO-
CTOSATb CKBO3HOMY NPOOMBaHUIO NyNAMU U OTCYTCTBME NPU STOM
ONacHbIX A5 YeroBeKka BTOPUYHbIX MOPaXKaoLNX 3N1EMEHTOB.

1.28 caboTtax: [lpegHamepeHHO cO34aHHOE COCTOSiHWE
CUCTEMbI WU €ee KOMMOHEHTOB, NPWU KOTOPOM HapyLlaeTcs
paboTOCNOCOOHOCTb, YXYALAKTCA napameTpbl, NPOUCXOoauT
noBpexneHne CUCTEMBbI.

1.29 caHKUMOHUpPOBaHHbLIN AocTtyn: [locTyn cyb6bLekToB
NnNn o6BLEKTOB, UMEKOLLNX NpaBa JocTyna.

1.30 cuctema KOHTpoONsA M ynpaBneHUs AOOCTYNnom
(CKY[L): CoBOKynHOCTb CpeAcTB KOHTPONS W ynpaBreHus
AOCTynoMm, obnagarwmx TEXHUYECKOW, WHGOPMALNOHHOMN,
NpOrpaMMHON 1 3KCnslyaTauMoOHHOW COBMECTUMOCTbLHO.

1.31 cpeactBa ynpasneHus (CY): AnnapaTHble cpeacrtea
(ycTponcTtea) M nporpamMmHble cpeactesa, obecnevmBarolimne
YCTaHOBKY peXMMOB 4OCTyna, npuem n obpaboTKy MHopmaumm
CO cuuTbiBaTENnEn, nNpoBefeHne naeHTudmkaumm n ayTeHTu-
dukaumm, yrnpasreHne UCNOSHUTENbHBIMU U NperpaxgarLwmymm
yCTporcTBamMu, oTobpaxkeHne n pernctpaunio nHgpopmaumu.

1.32 cpeacTBa KOHTPONA WM ynpaBrieHUaA OOCTYNnom
(cpeactBa  KY[): MexaHuyeckme, 3neKTpoMexaHu4eckmne
YCTPONCTBA M KOHCTPYKUWUW, 3NEKTPUYECKUE, ISNEKTPOHHbIE,
3NEKTPOHHbIE NPOrpaMmMupyemMble YCTPONCTBA, NPOrpaMMHble
cpeacTBa, obecneynBarome peanm3aumnio KOHTPONs 1 ynpas-
NEeHnst 4OCTYMNOM.

1.33 ctatnyeckun OuomeTpuyeckum obpas: Ob6pas,
AaHHbIA YenoBeKy OT POXOEHWUS, HEU3MEHSEMbIA MO Bofe
YyenoBeka, HanpuMep PUCYHOK oTnevaTtka nansua.

1.34 Touka pgoctyna: MecTo, rge HenocpeacTBEHHO OCy-
LLIECTBNSETCA KOHTPONb AOCTyna (Hanpumep, OBepb, TYPHUKET,
kabuHa npoxoaa, 06opyaoBaHHbIE HEOOXOANMbBIMM CPEeACTBAMM).

1.35 ypoBeHb poctyna: COBOKYNHOCTb BPEMEHHbIX
NHTEepBarnoB A0CTyna (OKOH BPEMEHMW) N TOYEK J0CTYNa, KOTopble
HasHa4alTCs onNpeaeneHHoOMyY Nuuy Unu rpynne nvu, UMeLLMM
AOCTYyN B 3afiaHHble TOYKM OOCTyna B 3ajaHHble BPeMEHHbIe
NHTEepBanbl.



1.36 ycTONMYMBOCTb K B311IOMY: CNOCOBHOCTL KOHCTPYKLMUN
NPOTMBOCTOATb paspyLuaroLemMy BO3AENCTBUIO.

1.37 ycTON4YMBOCTb K B3pbIBY: CNOCOOHOCTb KOHCTPYKLUN
NPOTMBOCTOATb  paspyllaloweMy AeUCTBUIO  B3pPbIBYATbIX
BELLEeCTB.

1.38 yctpoucTtBa nperpaxaarowme ynpasnsieMmble
(YNY): Ycrtpownctea, obecneumsatome usmyeckoe npensT-
cTBME JocTyny n o6opyaoBaHHbIE UCMOSTHUTENbHBIMU YCTPOK-
CTBaMu 4119 YNpaBrieHUs UX COCTOSTHUEM (TYPHUKETbI, LUNHO3bI,
npoxoaHble KabwHbl, OBepn U BOpoTa, 060pyaOBaHHbIE
ncnonHutenoHoiMn yctponcteammn CKY[l, a Takke ppyrue
noaobHble yCTponcTaa).

1.39 yctponuctBa mcnonHutenbHble (YWU): YcTtponcTtea
UNn MexaHuambl, obecneymBaroLLine nNnpuBeaeHNe B OTKPbITOE
nnu 3akpbiToe coctosHne YIY (anekTpomexaHuyeckue,
9NEKTPOMarHUTHble  3aMKW, ONEKTPOMAarHUTHbIe  3aLeriku,
MexaHM3Mbl MpMBO4a LUSKO30B, BOPOT, TYPHUKETOB U Opyrue
noaobHble yCTponcTBa).

1.40 yctponctBo cuutbiBarwwee (YC), cuntbiBaTenb:
YCTponcTBO, npefHas3HayeHHoe [Ans cyYuTbiBaHUA (BBOAA)
NOEHTUMPUKALMOHHBIX NPU3HAKOB.

B HacToawmx PekomeHOaumax npuMeEHsoT cneaywowme
COKpaLLeHns:

KL - koHTponnep gocTyna;

KY[ - KOHTpOrb 1 ynpasfieHne OCTYNoMm;

HC/[] - HecaHKUMOHMPOBAHHbIE AENCTBUS;

MK - npubop NpMeMHO-KOHTPOSbHbLIM JOCTYNa;

CKY[] - cuctema KOHTPOIns 1 ynpaBneHus 4oCTynowm;

CY - cpenctBa ynpaBneHus;

YW - ycTponcTBa UCNOSTHUTESNBHbIE;

YI1Y - ycTponcTea nperpaxgarowme ynpasnsemble;

YC - yCTPONCTBO CUAUTbIBAIOLLIEE.



2 MPUHUMN OEUCTBUA CKY[Q

2.1 OCHOBHbI€ NPUHLMUNbI

B ocHoBe pabGoTtbl CKY[l 3anoxeH NpuHUMN CpaBHEHUS
TeX UMM NHbIX MAEHTUMKALMOHHBIX NPU3HAKOB, NPUHaANEeXaLLmMX
NN MPUCYLLNX KOHKPETHOMY (PU3NYeCcKoMy nuuy unm obbekTy
(NpegmeTy, TpaHCNOPTHOMY CpeacTBy), C WHopmaumen,
3aN0XeHHOW B NaMATU CUCTEMBI.

Kaxgbln 13 nornb3oBaTtenen (COTPYOHUKOB) nosyvaeT
NHANBMAYASbHBIA MOEHTUMUKATOP. OTO MOXeT 6bITb Naponb
NN KOO4OBOE YUCIO, KOTOPble HEOOXOAMMO 3anOMHUTb, UMK
HEeKOTOpPbIN NpeaMeT, B KOTOPbIA UN Ha KOTOPbINA, C MOMOLLbIO
crneunanbHON TEXHOMOrNMM 3aHeceHa KogoBasi MHopMaLms.

B kayecTBe Takoro npegmetra MOXeT ObITb UCNOMb30BaHa
nnacTukoBas kapTa, 6bpenok, 6pacnet wnu gpyron NnoaobHbIn
npegmet. MaeHTudukatop MOXeT ObiTb 3aKpenseH Takke
Ha onpefeneHHOM npegMeTe N TPaHCMOPTHOM CpeacTBe.

Mapornb, KogoBoe YNUCKo, a Takke NpeaMeT-naeHTUmKaTop
OTHOCATCA K KNacCy NPUCBOEHHbIX NOEHTUMUKALUMOHHBIX Mpu-
3HakoB. [lpy 3TOM wMOEHTUPUUNPYETCA HE caM YeroBek,
a NPUCBOEHHbIN €My NPU3HaK.

B kauyectBe WOEHTUMUKALMOHHBLIX MPU3HAKOB MOTYT
MCNONb30BaTbCA MpUCYLUME NpU3HakM YenoBeka (buometpude-
CKMe [aHHble) Takue, Kak oTneyaTku nanbues, reoMeTpust KUCTU
PYKW, TOMOCOBbIE XapakTepUCTUKM U T.4.). BuomeTtpuyeckas
naeHTurKauma onpegensieT YenoBeka no ero cOBCTBEHHbIM
NOEHTUPMKALMOHHBIM NPU3HAKaM.

Pabota CKY[ npoucxogut creagylowmm obpasom.
Y BXoga B KOHTpONMpyemMoe MnoMeLleHe yCTaHaBnNuBaloTCs
crneumanbHble YCTPOMCTBA — CUYUTbIBATENW, KOTOpbLIE NpegHa-
3Ha4yeHbl OIS CYUTbIBAHUSA WHOpMaLUK C maeHTudmKaTopa,
BBOAA Mapons unvM Kog4oBOro 4ucna, Beoga OGUOMETPUYECKUX
AaHHbIX Yenoseka. [danee uvHdopmauus noctynaeT Ha KOH-
Tponsnepbl AOCTyna, KOTOpble Ha OCHOBaHWM aHanu3a OaHHbIX
O BriagenbLe pearmpyeTt COOTBETCTBYOWMM 0bpa3om, n obec-
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neyMBaloT ynpasrieHve nperpakgatroMm 1 UCMOSNTHUTESNbHLIMU
YCTPOMCTBaMM: OTKpblBAeT unn GnokupyeT OBeEpb, BKMAOYaeT
CUrHan TpeBOrn, perncTpypyeTr npucyTCcTBME 4YerioBeka
Ha paboyem mecTe u T.4.

lMoHATME naeHTudMKaTopa U naeHTUPUKaUUM ABISeTCS
OCHOBHbIM noHaTneMm ansa CKYL. TepmuH wmnageHTudoumkaums
O3Ha4yaeT - Orno3HaBaHWe, MOUCK Mo NpusHaky. ViogeHTudukaums
MOXET NPOU3BOAUTLCA MO CreayoLWNM OCHOBHBIM NPUHLMNAM:

— MAeHTUrKkauna no 3anoMmHaeMoMmy kogy — no Koay,
BBOOUMOMY BpPYYHYO C TMOMOLLbIO KNaBuMaTypbl, KOAOBbIX
nepeknyaTenen nnu apyrmx NogooHbIX yCTPOWNCTB,

— ngeHTudrKaumsa no BeLLECTBEHHOMY Kogy — Mo Koay,
3annucaHHoOMy Ha U3NYecKoM HocuTere (naeHTudukartope)
B KQ4eCTBe KOTOPOro NPUMEHSIIOTCA pasnuyHble KIo4Yn, KapTbl,
Openokun n T.4.;

— BuomeTpuyeckas naeHTUUKaUmMsa — naeHTudukaums,
OCHOBaHHada Ha onpegeneHnn UHaMBMAyanbHbIX (OU3NYECKNX
NPU3HAKOB YeroBekKa.

2.2 UpeHTndumkauma no sanoMmmHaeMmomy Kkoay

B kayecTBe cuuTbiBaTENEN B 3TOM Clly4ae UCNonb3yeTcs
undpoBaa vnu andaBuTHO-LMUpoBaa knasmaTtypa, a TakKke
pasnuyHble KOOOBble MepeknyaTenn, naHenu wnu apyrve
nogobHble ycTponcTBa. Ko BBOOMTCS BPYYHYtO, nyTeM Habopa
COOTBETCTBYHOLMX CUMBOJSIOB UM YCTAHOBKM MO3MUMIA Nepe-
Kntoyatenen. HassaHue aT1oro tmna naeHTMuKaunmm roBopuT
O TOM, YTO KOA NN Napofb JOIMKeH ObiTb 3anNOMHEH MOSb30-
BaTtenem. NonoXxmntenbHOM CTOPOHOW 3TOro SABMSIETCA TO, YTO
HEeT MaTepuanbHOro HOCUTEeNs Koda, W COOTBETCTBEHHO
He TpebyeTcsa 3aTpaTr Ha ero mcnonb3oBaHue. OgHako 3ano-
MUHaHVe Koda Uin naponsa YeroBeKOM UMeEET onpeneneHHble
HegocTaTkn. [ns HageXHOCTU Kog Unn naposb OOSMKEH UMETb
KaKk MOXHO 6orbluee KonmyecTBo 3HakoB. CornacHo TpeboBaHum-
am OCT P 51241-2008 [2], naponb [octyna K nporpamme
KOMMblOTEpPA OOMMKEH UMETb HEe MeHee LWecTn 3HakoB. Kogpbl
[0CTyna Ana HEKOTOPbIX CendOBbIX 3aMKOB BbICOKOW CEKPETHO-
CTU UMeIT 12 3HaKOB.
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3anoMHUTbL Takoe KONMYecTBO UMdp WNU 3HaAKOB AN
OonbWMHCTBA Nogen OOCTaTOYMHO TPygHO. OTO MPMBOAMT K
TOMYy, YTO 3a4acTylo KOA 3anucbiBatoT Ha Bymare n XpaHsT ee
PSOOM C KOMMNBLIOTEPOM UIK € cendpoM. [1pn 3TOM CeKpPeTHOCTb
AocTyna npaktnyeckn Tepsietcs. Ewe ogHa npobnema cea3aHa
C NPOXOAHBLIMUN Ha KPYNHbIX NpeanpuaTuaXx. MNpy 6onbLiomM NnoToke
nogen Yepes NpoxXoaHyto, OLMOKK, CBA3AHHbIE C HENPaBUIbHBLIM
HabopoM KOAa, PEe3KO CHWXAKT MPOMYCKHY CNOCOBHOCTb
N NOPOXAAT MHOXECTBO KOHMSIMKTOB CO CIY>KOO0M OXpaHbl.

KnaBunaTypHble cuMTbiBaTENN HEAOCTATOYHO 3alUMLLEHbI
OT MaHunynsauun (noagbop kopga, HabnwoaeHune). OgHAKO OHM
NMEIT onpeaeneHHble JOCTOUMHCTBA, HanpuMep paspsaHOCTb
Koga, MoXeT OblTb BbiOpaHa MNPOU3BONbHO, KOO MOXET
yCTaHaBNMBaTbCA CaMuUM Mofb3oBaTeNeM 1 NPOU3BOSIBHO UM
N3MEHATLCA, N OblTb HEN3BECTHBLIM OMEPaToOpy CUCTEMbI, Takke
MMEETCA BO3MOXHOCTb BBOAA AOMOSHUTENbHbIX KOAOB, Hamnpu-
Mep, Koda «TUXON» TPEBOM NPV HanageHn1, KOAOB yrpaBeHus.

B HacTosilwee BpeMa naeHTugukaums no sanomMmHaeMmomy
KoLy NPUMEHSIETCSA B NPOCTbIX aBTOHOMHbIX YCTPOMCTBaxX 4OCTyna
WNKN B Ka4eCTBE AOMNOMHUTENBHOW, Hapaay C ApPYrMMy BUAAMWN.

2.3 UpeHTndukaums no BewecTBEeHHOMY Kooy

B HacToswee Bpems Haubonbluee pacnpocTpaHeHue
nonyuinu CKY[, ncnone3syowme naeHTndukaumio no setlue-
cTBeHHOMY kogy. LLimpokoe pacnpocTpaHeHue 3TOT BUA UOEH-
TMdUKaLUUN NONyYnn B CBA3M C TeM, YTO TPaAULMOHHO, ANs
naeHTnrkaumm 4venoseka (yAOCTOBEPEHUSI €ro JfIMYHOCTK)
MCNOMb3yeTCa MPOMyCK WNM OpYyron OOKYMEeHT — npegMmer
Ha KOTOPOM HaHeceHa MHGOpMauus O YyernoBeke B BUAe ero
doTorpadomm n COOTBETCTBYHOLLNX 3arnnUCen.

CobcTBEHHO  MaeHTMdMKaUMSA (Ono3HaBaHME) YerioBeka
NPOBOOUTCA TaKkKe YernoBEeKOM (OEXYPHbIM Ha MPOXOAHOW,
OXPaHHUKOM W T.A4.) B OCHOBHOM MO ¢hoTorpacpmm Ha JOKyMEHTE.
30ecb B MOMHOW Mepe CBOKW OTpuuaTeNbHY porb urpaet
yenosedeckun daktop. CocTodHMe 4ernoBeka, YyCTanocTb,
noTeps BHUMaHUSA, HegocTaTodHass 6auTeNbHOCTb U T.4. Npu-
BOAST K CHMKEHMIO HAAEXXHOCTUN OXPaHbl.
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B 9neKTpOHHbIX aBTOMaTUYeCKUX CUCTeEMax B KavyecTBe
NOEHTUPMKATOPOB  UCMONbL3YKTCA  MNNACTUKOBblIE  KapThl,
Openokn, 6pacneTbl, MEXaHNYECKME UITN SNEKTPOHHbIE KITHOUM,
n gpyrue nogobHele yctponcTtea. B nocneaHve Bpems nnactu-
KOBble KapTbl CTanu LWWPOKO MNPUMEHATBCA B  PasfUYHbIX
aBTOMAaTM3UPOBAHHbIX CUCTEMAX, B TOM YMCNE U ONS1 KOHTPOMS
pocTtyna. Ha nnactukoBble KapTbl MOryT OblTb HaHeCEHb!
pasnun4yHble Hagnucu, a Takke dootorpadum BnagenbueB C
MOMOLbIO ChleunanbHbIX MPUHTEPOB WM MyTEM HaKMNEenkn
nneHok. MNpun aToM KapTa 4OCTyNa MOXET CNYy>XUTb U B Ka4ecTse
TPaaMLUMOHHOIO OObLIYHOIrO AOKYMEHTA.

TexHonorns KoaMpoBaHUS MMNACTUKOBBLIX KapT OTrnnyaeTca
oonbwuM pasHoobpasnem — OT NPOCTbIX M OELUEBbIX KapT CO
LUTPUXOBbLIM KOAOM [0 KapT C SNIEKTPOHHOM HAYMHKOW. [TOCTOAHHO
MOSIBNAOTCA HOBblE TUMbl MMACTUKOBBIX KapT, UCMNOMb3yowme
pasfinyHble TEXHOMOMMKU, C Lenblo NOBbLIWEHUA HAAEXHOCTW,
CEKPEeTHOCTU KoAa W yryyleHNs ApYyrux XxapakTepucTuk.

2.4 buomeTtpunyeckana naeHTucpukaumsa

Mpy noeHTUUKaumm No nHaMBMAyanbHbIM GuomeTpuye-
CKMM npusHakam ornpenenserca UMEHHO YerioBek - HOCUTElb
3TUX MPU3HAKOB, @ He Bbl4aHHbI eMy OOKYMEHT - KapTa, Kof,
KIMoY 1 T.M. 3TO ABNSETCA OCHOBHBIM OTNNYMEM AaHHbIX CUCTEM
OT nbbIX Apyrux uaeHTuduumpyowmx yctponcts. Camble
pacnpocTpaHeHHble MPU3HaKM YerioBeka, KOTopble MCMNOomb3y-
toTCA Ans GUMoMeTpMYECKON NaeHTUUKaLMK:

— 0CODEHHOCTU NanUNAPHbLIX PUCYHKOB NasbLUEB;

— Y30p KPOBEHOCHbIX COCY0B rMa3Horo AHa;

— 0COBEHHOCTN reomMeTpun NagoHu;

— CTpO€EHMEe pagy>kHon 060504KM rnasa;

— reoMeTpuyecknx ocobeHHOCTU Nnua;

— pacnonoXeHne KPOBEHOCHbLIX COCYAOB,

— rONNOCOBbIE XapaKTEPUCTUKMN.

Kpome TOro, B Hactosiwee Bpems BeayTcs pas3paboTku
HOBbIX OMOMETPUYECKMX CUCTEM, WCMNONb3YOLWMX Opyrue
NPVHUMNbLI OeNCTBUSA, Hanpumep, No kapauorpamme, nsobpa-
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XXEHMIO Nua B MHAPaKpacHOM CBETE, OCOBEHHOCTEN reoMeTPUn
YWHbIX PakoBWH, OCOBGEHHOCTU MNOXOAKM, PYKOMUCHOMY
N KNaBMaTypHOMY NOYEpPKY M Ap.

Ewe ogHMM npvHUMNManbHbIM OTNMYMEM BuomeTpude-
CKOro Tvna naeHTUdmKaLmMmn SBRsaeTcs BEPOSTHOCTHBIN XapakTep
ono3HaBaHus. pn 3ToM Bcerga NpUCYTCTBYHOT OLIMOKN OBYX
TUNOB: BEPOATHOCTb NOXHOro 3agepxaHus (owmnbka nepsoro
poda) W BEPOATHOCTb HECAHKUMOHWPOBAHHOIO  [OMNycka
(owmnbka BTOPOro poaa).

OpHako B HacTosiLee BpeMsi BenuymHa 3Tux owmbok ans
NyYWnX yCTPONCTB BUOMETPUYECKON MOEHTUMUKALUN COCTaB-
nseT: ansa owunbkn nepsoro poga — 0,1%; ana owmnbkn BTOPOro
poaa — 0,0001%.

Takve xapakTepucTukn NOo3BONSAIOT MUCMOMb3oBaTb 3TU YCT-
pONCTBA B CUCTEMAX KOHTPOMS AOCTyna Ha 0CoB0 BaXKHbIX
obbekTax: BOEHHbIX 6a3ax; NpaBUTENbCTBEHHBLIX YYPEXOEHMUSAX;
XpaHunuax 6aHKoB; KOMMNbIOTEPHbIX LeHTpax. Tam, rae caMmbim
BaXHbIM TpebOBaHWEM SABNAETCA CEKPETHOCTb, a OCTallbHble
TpeboBaHNA — MO NPOMYCKHOW CMOCOBHOCTM, MO CTOMMOCTH,
No yoobCTBY NOMb30BaHUS MMEKT BTOPOCTENEHHOE 3HaYeHme.

2.5 OcHoBHble chyHkuuu CKYQ

B npouecce cBoen pabotbl CKY[ gomkHa BbINOMHATb

cnegyowmne yHKLNN:
— CaHKUMOHUpOBaHMe — npouedypa MNPUCBOEHUSA KaXaoMy
Nonb30oBaTeNto NePCoOHanNbHOro naeHTudmnkaTopa, Koga, peru-
CTpauuio ero B cucteme (Mnu peructpauuio ero buomeTtpuye-
CKMX MPU3HAaKOB) M 3afilaHne AN Hero BpeMeHHbIX MHTepBarios
N YypOBHA OocCTyna (B Kakne noMeLleHus, Korga u Kto umeet
NnpaBo 3axoanTb);

— naeHTUdMKauma — npoueaypa orno3HaBaHWS MoNb3oBa-
Tensa no npeabsaABfeHHOMY uaeHTUdmkaTopy mnu Grometpude-
CKOMY MPU3HAKy;

— aBTopM3aumusi — npoBepka MOSTHOMOYUIA, 3aKryato-
LLYIOCS B MPOBEpKe COOTBETCTBUA BPEMEHWN U YPOBHS JOCTYNa
YCTaHOBIEHHbLIM B NPOLECCE CaHKLMOHNPOBAHUS;
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— ayTeHTUdMKaUuua — yCTaHOBMNEHUE NOASIMHHOCTU
nonb3oBaTens Nno npusHakam naeHtTudmkaumu;

— pa3pelwleHMe p[ocTyna unu oTkas B pocTtyne —
BbIMNOSIHSETCA Ha OCHOBaHMW pe3ynbTaToB aHanvs3a npenpl-
AYLMX Npoueayp; o

— perucTpauusi — MNpOTOKONMPOBAHUE BCEX [OEWNCTBUIA
B CUCTEME;

— pearMpoBaHue — peakuusi CUCTEMbl HA HECAHKLMOHW-
poBaHHble AeVCTBUS (Nogaya Npeaynpexaatolmx n TpeBOXKHbIX
CUrHanoB, oTkas B AocTyne u 1.4.).

Mpoueaypa CaHKLMOHMPOBaHMSA NMPOU3BOANTCS onepaTto-
POM VNN aMUHUCTPATOPOM CUCTEMbI U 3aKnYaeTcs BO BBOAE
HeobXoaANMbIX AaHHbIX B KOMMbIOTEP CUCTEMbI UMW B NaMATb
KOHTponnepa. Bce ocTanbHble npouenypbl MOryT MpPOU3BO-
ANTbCSl cUCTEMON aBToMaTuyeckn. O4eBMaHO, YTO npoueaypa
ayTeHTUMKaLMn MOXeT BblTb BbINONHEHA NMOMHOLEHHO TOMbKO
C NOMOLLbI0 BUOMETPUYECKUX CUCTEM.

3 KNACCUDPUKALINA CPEACTB U CUCTEM KY

3.1 Knaccudmkauua cpeacte KYO no NOCT P 51241-
2008 [2].

3.1.1 Cpeacta KY[ knaccuduumpyroTes no:

— (PYHKLUMOHANbHOMY Ha3Ha4YeHMo YCTPOMNCTB;

— (PYHKLUMOHAmNbHbIM XapakTepuctukam;

— yctonumsocTtun Kk HC[,.

3.1.2 Cpenctea KY[l no coyHKLUMOHANBHOMY Ha3Ha4YeHUHo
YCTPOMCTB NoApas3feniaioTCca Ha crnefyolne OCHOBHble cpea-
cTBa:

— yCTponcTBa nperpaxgatowme ynpasnsemole (YIY);

— ycTponcTtea ucnonHutenoHbie (YW);

— ycTponcTtea cumtbiBatowme (YC);

— npgeHtndukatopsl (UNO);
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—cpeactea ynpaeneHua (CY) B cocrtaBe annapaTtHbIX
YCTPOWCTB 1 NPOrpaMMHbIX CPeacCTB.

B coctas CKY[ moryt BxoguTb Apyrve OOMNOfHUTENbHbIE
CcpeacTBa: UCTOYHMKN 3NEKTPONUTaHUS; AaTymkn (M3BeLLaTenm)
coctosHua YTY; ABepHble JOBOAYMKMU; CBETOBbIE U 3BYKOBbIE
onoseLlaTenun; KHOMKN pyyHoro ynpasneHua YI1Y; yctponctea
npeobpasoBaHus WMHTEPdENCOB CeTEN CBA3W; annapatypa
nepegayn AaHHbIX MO pasfUYHbIM KaHanam CBA3W U gpyrue
YCTPOWCTBA, NpegHasHaveHHble anga obecneyeHus padotel CKY/.

B coctras CKY[L moryT BxoguTb Takke annapaTtHo-
NporpaMMHble CPeAcTBa — CPeACTBa BblYUCIUTENBHOW TEXHUKU
(CBT) obuwero HasHa4yeHusi (KomnbtoTepHoe obopyaoBaHue,
obopynoBaHue A5 KOMMbIOTEPHBIX cCeTen, obuiee nporpamm-
Hoe obecneyeHue).

3.1.3 Cpegctea KY[l no goyHKUMOHANbHbLIM XapakTepu-
CTUKaM KraccudumumpyroTCa Ha criegytowme rpynnbl.

3.1.3.1 YIY knaccuduumnpytotca no BUAY MNepekpbITUS
npoema npoxoaa.

Mo Buay nepekpbiTus npoema npoxoga YIY moryT 6biTh:

— C YaCTUYHbIM NEPEKPbITUEM (TYPHUKETHI, Wnarbaymel);

— C MOMHbIM NepeKpbiTeM (MOMIHOPOCTOBbLIE TYPHUKETHI,
crneunanMsaMpoBaHHble BOPOTa);

— CO CMSIOWHbIM NepekpbITMeM NpoemMa (CroLHbIe ABEPMU,
BOpOTA);

— ¢ BbnokvMpoBaHuem obbekTa B npoeme (Lnto3bl, KabuHbI
NPOXOAHbIE).

3.1.3.2 YW knaccmudpmumpytotcsa no cnocoby 3anmpaHus:

— AreKTpoOMexaHu4yeckue 3amKu;

— 3NEKTPOMAarHUTHbIE 3aMKU;

— ANEeKTPOMarHUTHbIE 3aLleriku;

— MexaHu3Mbl NpUBOAa ABEPEN, BOPOT.

3.1.3.3 NoeHTndukatopbl n cyntbiBaTENU Kraccuduum-
PYKOTCA MO CreayLwmm npmusHakam:

— MO BUAY UCNOSb3yeMbIX UAEHTUUKALNOHHBIX MPU3HAKOB
(noeHTUdurKaTOpPbl U CYUTBIBATENN);
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— 1Mo cnocoby CYMTbIBAHMSA NOEHTUMUKALMOHHBIX MPU3HAKOB
(cuuTtbiBaTENN).

Mo Buay mcnonb3yemMmbiX UOEHTUMUKALMOHHBLIX NMPU3HAKOB
naeHTUmKaTopbl N cHATbIBATENN MOTYT ObiTb:

— MEXaHu4yeckne — WOAEHTUPUKALMOHHBIE  MPU3HAKN
npeacTaBnAlT COOON 3MNeMeHTbl KOHCTPYKLMU MAOEHTUdUKA-
TOpoB (NepdopauUnOHHbIE OTBEPCTUS, ANIEMEHTbI MEXaHu4de-
CKUX KNoYen v T.4.);

— MarHuTHble — WMAEHTUMKAUMOHHbIE MPU3HAKN npea-
CTaBnAT coboM HamarHMYeHHble y4acTKM MOBEPXHOCTU WM
MarHuUTHble 3neMeHTbl ngeHtTudukatopa (KapTbl C MarHUTHOM
nonocown, kaptel Buranga, n 1.4.);

— ONTUYECKNE — WAEHTUMPUKALMOHHbIE MPU3HAKK npeg-
CTaBnAT CcOOOM HaAHECEHHble Ha MOBEPXHOCTU WM BHYTPWU
noeHTudukaTopa MeTKU, UMEKLLME pasfnyHble OMNTUYECKne
XapaKTEPUCTUKN B OTPAKEHHOM UM NPOXOASALLEM ONTUYECKOM
N3ny4yeHnn (KapTbl CO LUTPUXOBbLIM KOAOM, roriorpaduyeckmne
METKU U T.4.);

— ONEKTPOHHbIE KOHTAKTHbIE - NOEHTU(MKALMOHHbIE MPU-
3HaKM NpeacTaBnsaloT cOBOM SMNEKTPOHHbIA KOA, 3anuCaHHbIN
B 9NIEKTPOHHON MUKpPOCXEMeE naeHTudmkaTopa (GUCTaHUMOHHbIE
KapTbl, 9NEKTPOHHbIE KMOYM 1 T.4.);

— ONEKTPOHHbIE PaANOYaCTOTHbIE — 3NEKTPOHHbIE NOEH-
TUUKaATOPbI, CYNTbIBAHNE KOLA C KOTOPbIX MPOUCXOANUT NyTeM
nepenayn gaHHbIX NO paguokaHany;

— aKycTnyeckne - naeHTuduKaumMoHHble NpuU3Haku npea-
CTaBnAT cOBOMN KOOUPOBAHHLIN aKyCTUYECKUI CUrHaT,

— BuomeTpuyeckune (TONbKO ANst CYMTbIBATENEN) - NOEH-
TUPMKAUNOHHbIE MPU3HAKM NpeacTaBnalT cobon nHansuay-
anbHble (hm3ndeckme NpuU3HaKkM YernoBeka (OTneyaTkM NanbLes,
reoMeTpus NagoHu, PUCYHOK CeTyaTku rrasa, rofoc, AMHamuka
nognucu n T.4.);

— KOMOMHUPOBaHHBbIE - 4115 OeHTUMKaLMN NCNOMb3YHTCA
OAHOBPEMEHHO HECKOSNbKO NOEHTUEMKALMOHHBIX NPU3HAKOB.
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Mo cnocoby cunTbiBaHUA NMOEHTUMPUKALMOHHBLIX NPU3Ha-
KOB CYMTbIBaTENM MOTyT ObITb:

— C PYYHbIM BBOAOM - BBO[ NPOU3BOAUTCH C MOMOLLbIO
HakaTusi KnaswLl, NOBOPOTOM MepeknyaTtenen unn apyrux
NoAoOHbIX 9NIEMEHTOB;

— KOHTaKTHbI€ - BBOA, NPOVCXOAMUT NPU HEMOCPEACTBEHHOM,
B TOM 4uCne U Npu 3NEKTPUYECKOM, KOHTaKTe MexXay CUYUTbI-
BaTenem n naeHTngnkaTopom;

— BECKOHTaKTHble - CYMTbIBaHME Koda MNPOUCXOAUT Mpu
noaHeceHnn naeHTudmkaTopa Ha onpeneneHHoe paccTosiHue
K CHMTbIBATEN!O;

— KOMOWHNPOBAHHbIE.

3.1.3.4 Knaccudukaums cpegcts ynpaenedns CKY[
BKIlOYaeT B cebs:

— annapaTtHble cpeactea (YCTPOWCTBA) — KOHTpOMnepsbl
poctyna (Nnpmbopbl NPUEMHO-KOHTPOSbHbIE AOCTYNA);

— porpaMmMHble cpeacTBa — NporpaMMHoe obecneyeHue
CKYL;

3.2 Knaccudmkauma cuctem KY[l

3.2.1 Cuctembl KY[l knaccudpuumpytoTcs no:

— cnocoby ynpasneHus;

— MO KONIMYECTBY KOHTPONMMpPYEMbIX TOMEK 4OCTYNa;

— M0 PYHKUMOHANbHbBIM XapaKTepuCcTUKaMm;

— MO YPOBHIO 3aLULLEHHOCTN CUCTEMbI OT HECAHKLMOHU-
pPOBaHHOMo JOCTYNa K MHopmaLumu.

3.2.2 Mo cnocoby ynpasneHust cuctembl KY[ moryT GbITb:

— aBTOHOMHblE — ONs1 yNpaBfieHnss OOQHUM UIM HECKOMb-
knmn YT1Y, 6e3 nepegaum umHpopmaumm Ha LEHTpanbHoe
YCTPOMCTBO YynpaBneHuss un 6e3 KOHTPONs CO CTOPOHbI
oneparopa;

— LleHTpanu3oBaHHble (ceTeBble) — Ans ynpasnexus YIY
¢ o6bMeHOM WHOpMaLMen C LeHTpanbHbIM MyNbTOM U KOH-
TPONEM 1 ynpaBneHNeM CUCTEMOM CO CTOPOHbI LIEHTPaNbHOro
YCTPONCTBA yrnpaBfieHns;
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— yHMBepCarnbHble (CeTeBble) — BKOYatowme qyHKLNN
Kak aBTOHOMHbIX, TaKk W CeTeBblX cuUcTeMm, paboTawolme
B CETEBOM peXuMe nof ynpasreHneM LeHTPanbHOro yCTpom-
CTBa ynpaBneHnsa u nepexoasime B aBTOHOMHbIN PeXum npwm
BO3HMKHOBEHMM  OTKa3oB B ceTeBOM  0bopyaoBaHuu,
B LLEeHTpanbHOM YCTPONCTBE UNn obpbiBE CBA3MN.

3.2.3 o Konn4ecTBy KOHTPONUPYEMbIX TOYEK JoCTyna:

— Marown eMKOCTU (80 64 Toyek);

— cpeaHen eMkocTu (0T 64 0o 256 Toyek);

— BonbLon emkocTn (bonee 256 Touek).

3.2.4 Tlo (pyHKUNOHANbHLIM XapaKTepucTUKam CUCTEMbI
KY[ moryT 6bITb TpeX Knaccos:

1 — cucTeMbl ¢ orpaHNYeHHbIMN PYHKUNSAMNU,

2 — CUCTEMBI C pacLUMPEHHBIMWN PYHKLNSAMN;

3 — MHOrO(PYHKLNOHasbHbIE CUCTEMbI.

3.3 Knaccudmkauma cpeacts n cucrtem KY[l no yc-
TonumBoctn K HC1

3.3.1 Knaccudukauma cpencts KY[ no ycTtomymBoCTuU
kK HCL onpepgensetrca yCTOMYMBOCTBIO K paspyLlaloLMM N He-
paspyLLaroLLMM BO3AENCTBUAM MO TPEM YPOBHAM YCTONYMBOCTH:

— HOpMarnbHOW;

— MNOBbILLEHHOM;

— BbICOKOW.

3.3.2 YITY knaccuduuyupyroT no yCTOMYMBOCTU K paspy-
LIAKOLWNM BO3AENCTBUAM.

YctonumsocTb YITY ycTaHaBnmBaeTcs no:

— YCTONYNBOCTU K B3SIOMY;

— nynectonkocTtu (tToneko ansg YIY co cnnowHbIM nepe-
KpbITUEM npoema);

— YCTONYMBOCTH K B3pbIBY.

HopmanbHas yctonunsocTtb YIY obecneunBaeTca mexa-
HMYECKON NPOYHOCTLIO KOHCTPYKUMM 6e3 OLeHKM Mo nokasartesisim
YCTONYMBOCTU K paspyLuaoLnMmM BO3LENCTBUSM.
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Ona YIMY noBblWEHHON M BbLICOKOWM YCTOWYMBOCTU CO
CMSOLWWHbBIM NMepekpbITUEM Npoema (CrroLHble ABepu, BOpoTa)
n ¢ BnoknpoBaHnem obbekTa B npoeme (Lo3bl, KabuHbI Npo-
XO[Hble) yCTaHaBNMBaeTCs Krnaccudukaumnsa no ycTtomymeoCcTu
K B3r1OMY, B3pbIBY U MyrneCcTONKOCTW.

3.3.3 YcrponcTBa MWCMOMHUTENbHbIE (3aMKM, 3allenku)
KraccnguumpyoT no yCTOMYMBOCTU K paspyLUalowmnm Bo3gen-
CTBUSIM B 3aBMCUMOCTM OT KOHCTPYKLUM.

3.3.4 1o yCTOMYMBOCTU K HepaspyLLaLWMM BO3LENCTBUSM
cpeactBa KY[ B 3aBucMmoctn OT uX PYHKLMOHASTbHOIo
Ha3HayYeHnsa KnaccuuumMpyoT Mo cnegyowmm nokasaTensam:

— YCTOWNYMBOCTM K BCKPbITUIO — Ans YITY 1 ucnonHuTensHbIX
YCTPOWCTB (3aMKOB U 3arnOpHbIX MEXaHU3MOB);

— YCTOMYMBOCTU K MAHUMYNNPOBAHMUIO;

— YCTON4YMBOCTM K HABMoaeHo Ans cuuTbiBaTenen Beoaa
3anoMmnHaemMoro koga (knaBuaTypbl, KOOOBbIE MepeknYaTenu
nT.Nn.);

— YCTOMYMBOCTb K KONMMPOBaHWIO (4519 nOeHTUUKaTOPOB);

— YCTOMYMBOCTU  3alUMTbl CPEACTB  BblYUCIIUTENBbHON
TexHukn (CBT) cpenctB ynpasneHna CKY[l oT HecaHKUMOHU-
pPOBaHHOMo JOCTYNa K MHopmaLuuu.

3.3.4 Knaccudumkauus cuctem KY[l k HCL onpegensietcs
ANA CUCTEM C LEeHTpanv30oBaHHbIM ynpaBfeHnem no 3alum-
LLIEHHOCTM OT HECaHKUMOHNPOBAHHOIO JOCTYrNa K MHpopmaumnm
MO CKYO wn cpeactes CBT, Bxogdwmx B COCTaB CETEBbIX
CKyO.

3.4 YcnoBHble 0603HavYeHus cpeactB u cuctem Ky

3.4.1 YcnosHble o6o3HaueHue cpencts KY[] cogepxar:

a) HaumeHoBaHMe wn cokpaweHHoe 0003HayeHue
cpenctB KY[1 B cooTBeTCcTBUMM C Tabnuuen 1;

6) abbpesunatypy CKY[;

B) rpynnbl cMMBOMOB: X1Xz — X3/X4Xs, rae:

X1 — Kknaccucumkauma no yHKUMOHANbHBIM XapakTepu-
CTMKaM B COOTBETCTBUU C Tabnuuen 2;
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Tabnuuya 1 — HaumeHosaHuUe U COKpauweHHoe 0b0o3Ha4YyeHue

cpedcme KY/]
HaunmeHoBaHue cpepcte KY[ CokpawenHoe o6o-
3HayeHue
YCTpOMCTBO Nperpaxgarllee ynpasnsaemoe yriy
Y CTPOMCTBO MCNOSTHUTENBHOE yu
YcTponcTBo cuntbiBaoLwee (cuntbisatenb) yC
WpoeHTndgukaTop na
CpefcTtea ynpaBneHus — annapaTHble YCTPONCTBaA:
KOHTponnep A4oCTyna; K/
Npnbop NPMEMHO-KOHTPOIbHBIN JOCTyNa Trikg
Cpedcmea ynpasreHusi — npospaMmmMHbIe:
npoepammHoe obecrieyeHue 10

Tabnuya 2 — O6o3HavyeHue Kraccugukayuu o yHKUUO-
HasnbHbIM Xapakmepucmukam cpedcme KY/]

Cpepctea KY[ no Knaccudmkauymsa no O6o0-
(byHKLMOHanbHOMY (pyHKUMOHANBbHbIM 3Haye-
Ha3Ha4YeHuIo XapaKTepucTukKam Hue
Yy C yacTuyHbIM NepekpbITUEM (TYPHUKETHI, 1
X1—no Buay nepe- Lwnarbaymbl)
KpbITMS Npoxoaa C nonHbIM nepekpbITUEM (NMONTHOPOCTOBLIE 2
TYPHMWKETbI, CNeumnannsnpoBaHHble BopoTa)
Co cnnoLwHbIM NepekpbITUEM Npoema 3
(cnnowwHble ABepwu, BOpoTa)
C 6nokupoBaHuem obbekTa B npoeme 4
(LuNt03bl, KABUHBI NPOXOAHbIE)
YU OneKkTpomMexaHmyeckme 3aMku 1
X;—no cnocoby 3a- | 3NeKTpoOMarHUTHbIE 3aMKK 2
nupaHus OneKTpoMarHUTHble 3aLLerKu 3
MexaHu3mbl npyBoga BOpoT 4
YC C py4HbIM BBOAOM 1
X1 —no cnocoby cun- |KoHTakTHble 2
TbIBaHUS MOEHTUDN- | BecKOHTaKTHbIE 3
KaUMOHHbIX Npu3Ha-  |buomeTpuyeckne 4
KoB KombuHnpoBaHHble 5
na MexaHn4yeckue 1
X4 — no Buay naex- MarHuTHble 2
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Cpepctea KY[ no Knaccudmkauymsa no O6o0-
(byHKLMOHanbHOMY (pyHKLMOHaANbHbIM 3Have-
Ha3Ha4YeHUKo XapakTepucTukam Hue
TNMKaUMOHHBIX Mpu- |OnTrnyeckne 3
3HaKoB ONeKTPOHHbIE KOHTAKTHbIE 4
OnNeKTPOHHbIE PagMoYacToTHbIE 5
AKycTU4eckme 6
KomOunHupoBaHHbIe 7
KO, NnKQ ABTOHOMHBbI 1
X1—no cnocoBy ynpas-  |LleHTpanvsoBaHHbIN 2
NeHus YHuBEpcanbHbIn 3

X2 — ypoBeHb yctonumBoctn kK HCL (H — HopmanbHbIR,
M — noBblWeHHbIN, B — BbICOKUI);

X3 — nopsgkoBbin HOMep pa3spaboTkm cpeactsa KY[
(nopsgkoBbIi HOMEP X3 PErucTpupyeTcsi COOTBETCTBYHOLLMM
rocy4apCTBEHHbIM OpPraHoM, OTBETCTBEHHbIM 3a MpoBedeHue
TEXHUYECKOW NONMUTUKM B AAaHHOWN cdepe).

X4 — 0603HayYeHNEe KOHCTPYKTUBHOIO UCNOSTHEHUS;

X5 — 0B0o3HavyeHne MoAepHu3auum, pycckas npornucHas
OykBa B andgaBuMTHOM nopsgke (nepsas mogepHusaums — A,
BTOpas —b u T.4.);

r) o603Ha4eHne TexHn4ecknx ycrnosum (TY).

lNpumepsbi ycrio8HO20 0603HaYEHUS.

NoeHmucpukamop KYL] anekmpoHHbIl paduovyacmomHbil, HOp-
marnbHoU ycmotdueocmu k HC/L, nopsidkosbili Homepom paspabomku 5,
KOHCMpyKkmueHoe ucriofiHeHue 8, modugbukayus A:

WL CKY/[ 5H — 5/8A TY XX XXXX XXXX

3.4.2 YcnoBHoe 0b6o3Ha4veHune cuctem KY[l coctout ms:

a) HasBaHus «CucTema KOHTPOMsS W ynpaBreHus AoCTy-
nom» unun cokpaweHHo CKY[;

B) rpynnbl cMMBOMOB: X1 Xz X3 X4 — X5/ Xg X7 rge:

X1 — cnocob ynpaBneHus:

1 — aBTOHOMHaS;

2 — UeHTpanu3oBaHHas (ceteBas);
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3 — yHuBepcarnbHas (ceteBas);

X2 — KONIMYECTBO KOHTPONMMpPYEMbIX TOYEK A4OCTyNa:

1 — Mmanown eMkocTu;

2 — cpegHen eMKOCTH;

3 — 6onbLLION EMKOCTY;

X3— Knacc no pyHKUMOHarNbHbIM XapakTepuUcTUKaMm:

X4 — Knacc 3aluLeHHOCTN CUCTEMbI OT HECAHKLIMOHMPO-
BaHHOro JocTyna K uvHopMaumM Ans CUCTEM MOBbILLEHHOM
n Bbicokon yctonuymeoctn K HCLl nnun BykBa «H» gna cucrem
HOpMaribHOMN YCTOMYMBOCTHU;

X5 — nopsagkoBbli HOMep pas3paboTkm (NnopsakoBbIn
HoMep Xs PEerncTpupyetcs COOTBETCTBYHOLUMM [OCYAapCTBEH-
HbIM OpraHoM, OTBETCTBEHHbIM 3a NPOBEAEHME TEXHUYECKOM
NONUTUKN B JaHHOW cdepe);

X — 0603HaYeHNE KOHCTPYKTUBHOMO UCNOSNTHEHNS;

X7 — o603HavyeHne mogepHusaumm (obosHavaeTca
pyccKon nponucHon 6ykBon B andaBuUTHOM nopsigke, nepsas
mMoaepHusaums — A, stopas — b u 1.4.)

A) o6o3HayeHne TexHnveckmx ycnosum (TY)

lpumepsi ycrioeHo20 0603HaYEHUS.

Cucmema KoHmponsi u ynpasneHusi docmyrioM cemeegas, Marnou
eMKoCcmu, 8mopoe2o Knacca o hyHKUUOHasIbHbIM 803MOXHOCMSIM, HOpP-
MarnbHou yemoutdueocmu k HC/], Homep paspabomku 7, KOHCMpPyKmMugHoe
ucrioniHeHue 9, ModepHu3auyusi — b:

CKY/L — 212H-7/95 TY XX XXXX XXXX.

4. TEXHWHECKUE TPEBOBAHUA

4.1 O6wume TpeboBaHUA

4.1.1 Cpegctea n cuctembl KY[] gomkHbl obecneunBaTtb
BO3MOXHOCTb HEnpepbiBHOWM paboThbl, C y4€TOM MpOBEaAEHUS
pernameHTHOro TEXHNYECKOro 06CnyxmBaHus.

4.1.2 Cuctembl KY[l B OCHOBHOM pabodem pexume
AOIMKHbl obecneunmBaTtb aBTOMaTUYECKYHD paboTy. Pexum
PYYHOro UM aBTOMaTU3NPOBAHHOMO yrpaBneHns (C y4acTuem
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onepartopa) AormkeH obecnevmBaTbCa TOMbKO MPU BO3HWUKHO-
BEHUN Ype3BblHaWHbIX, aBPUNHbLIX UMW TPEBOXHbLIX CUTyaLUN,
a Takke no TpeboBaHNIo 3aKkasduka.

4.1.3 Cpeactea n cuctembl KYJIl B cucremax npotuso-
KPYMUHaNbHOM 3awmnTbl 0O6bEKTOB AOSMKHbLI 0becneynBaThb:

— 3aWMTy OT HECaHKUMOHMPOBAHHOIO AOCTyna Ha oxpa-
HAEMbI OOBLEKT (MOMELUEHNEe, 30HY) B pPEXUME CHATUSA
NX C OXpaHbl;

— KOHTPONb M y4eT AocTyna nepcoHana (nocetutenen)
Ha OXpaHsieMbli OOBEKT (MOMeELLEHNe, 30HY) B PeXMME CHATUSA
NX C OXpaHbl;

— aBTOMaTtM3aumio NpoLECCOB B3ATUA/CHATUA OXpaHsie-
MOro obbekTa (MOMELLEHUS, 30Hbl) C MOMOLLbLIO CPEeacTB
naeHtndpumkaumm CKY[ B coctaBe yCTpOWCTB 1 NpubopoB OX-
paHHOW CUrHanusauumm;

— 3alMTYy N KOHTPOSMb AOCTyna K KOMNblOTepam aBTOMa-
TM3NPOBaHHbIX paboyumx mect (APM) nynstoBoro obopyaoBaHus
CUCTEM OXPaHHOW CUrHanusauuu.

4.2. Tpe6oBaHusA K (pyHKLNOHANbHbLIM XapaKTepucTmu-
kam cpeactB KY[l

4.2.1 TpeboBaHnsA K PYyHKLMOHANBHBLIM XapaKTepucTmkam
Yy n YU

4.2.1.1 YI1Y B 3aKpbITOM COCTOAHUWN OOSMKHbLI 0becneyn-
BaTb (pu3myeckoe npenaTcTBue AOCTyrny B COOTBETCTBUMU
C Knaccudmkaumen no Buay nepekpbiTus npoema:

— YaCTU4HOE NepeKpbITUE (TYPHUKETDI, LWnarbaymbl);

— NONHOe nepekpbiTue (MONMHOPOCTOBLIE  TYPHUKETHI,
crneumanmsMpoBaHHble BOPOTa);

— CMNMOLWHOE nepekpbiTe npoema (CnnolwHble ABepw,
CNIOLUHbIE BOPOTA);

— 6bnoknposaHue obbekTa B npoeme (Wo3bl, KabuHbI
NPOXOAHbIE).

4.2.1.2 YT1Y B paboyem pexmme MOryT ObITb ABYX TUMOB:

— HOPManbHO OTKPbLITbIE;

— HOpPManbHO 3aKpbITbIE.
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HopmanbHO oTkpbiTble YITY O0mkHbl ObiTb OCHALLEHbI
AaTymkom npubnmxkeHus cybbekta n obbekta goctyna, obec-
neymBatb CBOOOOHLIM NpPOXo4 MNpPU  CAHKLUMOHUPOBAHHOM
AOoCTyne N nepexoauTb B 3aKpbliTOE COCTOSIHME, ecrnn A0CTyn
HeCaHKLUMOHNPOBaH.

HopmanbHO 3akpbiTble YITY OOMKHbI OTKpbIBATbLCS MNpU
CaHKLMOHUPOBAHHOM JOCTYne.

4.2.1.3 YIY ¢ 4YacTU4yHbIM nNepekpbITMEM npoema, npwu
HeobXoaUMOCTH, [OSMKHbl OblTb OCHAaLLEHbl cpeacTBamm
curHanusaumm, cpabartbiBaloWwmMM npu  nonbiTke obxoaa
nperpakaaroLLero yCTponcTea.

4.2.1.4 YT1Y npn CaHKUMOHMPOBAHHOM OOCTYNe AOSTKHbI
nepexoanTb B OTKPbITOE COCTOSHWE Npu nojade ynpasnsio-
LLlero curHana oT YyCTPOUCTBa ynpaBneHus.

HopmanbHo 3akpbiTblie YITY npyn He0BXoaMMOCTH, OOSMKHbI
ObiTb OBOpydoBaHbl CpeacTBaMy 3BYKOBOMW CUrHanusauuu,
KOTopas BKIIHOYaAETCHA Nocrne Ux OTKPbIBaHUS U NPU OTCYTCTBUK
npoxoda B TeYEHME YCTAHOBSIEHHOIO BPEMEHU, W OOSTKHbI
MMETb CpeacTBa ANs BO3BpaTa B 3aKpbITOE COCTOSHUE.

4.2.1.5 YIY npn HeobXxoauMOCTU OOSMKHbI UMETh 3aLUnUTy
OT NpOX0Aa Yepes HUX OQHOBPEMEHHO ABYX UNnn Bonee YernoBekx.

4.2.1.6 YIY pomkHbl UMETb BO3MOXXHOCTb MEXaHNYEeCKoro
aBapUNHOIo OTKPbIBAHUA B Criydae nponagaHum SnekTponuTaHng,
BO3HWKHOBEHMWS MoXapa unm gpyrnx YpesBbliHanHbiX CUTYaLUN.
ABapuiHasa cuctema OTKpbIBaHUS AOMMKHA ObITh 3aluuweHa ot
BO3MO>XHOCTU UCMNONb30BaHMA ee AN HECaHKUMOHMPOBAHHOIO
NPOHMKHOBEHMS.

4.2.1.7 B koHCTpyKumn YT1TY aormkHbl ObiTb NpegyCMOTPEHbI
Mepbl MO 3almUTe BHELLUHUX 3NEKTPUYECKUX COEOUHUTENbHbIX
uenenm OT HECAHKUMOHMPOBAHHbLIX BO34ENCTBMA (Mogayun
Hanps>KeHun, obpbiBa, KOPOTKOrO 3aMbikaHus), NPUBOLALLMX
K oTKpbIBaHuto YI1Y.

4.2.1.8 YIY m™oryT umeTb [JOMNOMHUTENBHO CpeacTsa
crneumanbHOro KOHTpons (MeTannogeTekTopbl, 0OHapyXxutenm
pagVOaKTUBHbIX BELWEeCTB U Ap.), BCTPOEHHbIE UM COBMECTHO

hyHKUMOHMpYIOLLME.
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4.2.1.9 YcTtponctea UCMOMNHUTENbHbIE AO0MKHbI obecne-
ynBaTb npusegeHue YIY B 3aKpbITOe UM OTKPLITOE COCTOSHUE.

YW moryT 6biTb CaMOCTOSTENbHBIMU U3AENUAMU  UNN
ObITb BbIMNOMHEHbI KaK YacTb KOHCTPYKumn YITY.

4.2.2 TpeboBaHus K YHKLNOHANbHBIM XapakTepuCcTnkam
nanycC

4.2.2.1 CuntbiBaTENM AOMKHBLI 0Oecne4vmBaTh:

— BBOJ, 3aNOMMUHAeMOro Koaa;

— CYMTbIBaHNE NOEHTUMPUKALMOHHOIO NPU3HaKa C MAEH-
TUPUKaATOPOB;

— BBEAEHNE BMomeTpuyeckon nHpopmaumn (ans cUnTbI-
BaTenen buometpmnyeckon nHopmaumm);

— npeobpasoBaHMe BBEAEHHOW MHGOPMAaUUK B ANEKTPU-
YecKun curHarm,

— nepegayvy nHpopmaumm Ha koHTponnep CKY[.

4.2.2.2 CuntbiBaTENUN SOSMKHBI UMETH CBETOBYH MHOMKALMIO
paboTOCNOCOBHOCTN M COCTOSIHMSA AocTyna. PekomeHayemblin
pexum paboTbl:

— HenpepbIBHOE CBEYEHNe MHAMKATopa KpacHOoro useta —
AOCTYN 3aKpbIT;

— HenpepbIBHOE CBEYEHWE MHAMKATOpa 3eneHoro LpeTa
— AOCTYN OTKPbIT.

[onyckaeTca B pexume 3SKOHOMUM JNEKTPONUTaHUS
CBETOBYIO WHAMKaLMIO paboTocnoCoBHOCTUM M COCTOSHUS
aocTtyna otobpaxaTb KpaTKOBPEMEHHbLIMU BCMbILLKAMU COOT-
BETCTBYHOLLErO LBeTA.

Mpyn HeobGXoAMMOCTM cuuTbIBATENU AOMKHbI  MMETb
3BYyKOBOM curHanusatop. [lapameTpbl 3BYKOBbIX CUrHasnoB
N COObITUA, KOTOPbIE OHN UHOMLMPYIOT JOIMKHbI OblTb ONMCaHbI
B AOKYMEHTaUUn Ha nsgenus.

HonyckaeTca B cuuTbiBaTene He WMeTb WHAMKauuW,
B 9TOM Criyyae AOSMKHO ObiTb OrOBOPEHO B LOKYMEHTaUMW, YTO
9TV CYUTbIBATENM OOSMKHbI MCNOSb30BaTLCA C KOHTPOepamm
CKY[Ll, koTopble obecnevnBatoT ynpaBrieHMEe BHELLHMMWU CBe-
TOBbIMU N 3BYKOBbIMU MHAMKATOPAMM.
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4.2.2.3 CuutbiBaTeENM [OOMKHbI  OblTb  3alUULLEHbI
OT MaHunynupoBaHusa nytem nepebopa n nogdbopa naeHTudpu-
KaUMOHHBbIX MpU3HaKoB. Buabl u cTeneHb 3awuTbl AOSMKHbI
ObITb YKa3aHbl B CTaHAapTax v (UnNn) HOPMaTUBHBIX JOKYMEHTax
Ha YCTpPOMCTBA KOHKpeTHoro Tuna. VIHdopmaumsa, copepxa-
LLAACH B AOKYMEHTALMN He AOMMKHA CHUXKATb CTENEHb 3aLmThl.

4.2.2.4 CuntbiBaTENN NPU B3NIOME N BCKPbITUW, @ Takxke
B cnyyae obpbiBa MM KOPOTKOrO 3aMblkaHWUSA, NOAXOLALLNX
K HAM Lieneun, He OO0MKHbI Bbl3biBaTb OTKpbITUE YITY. [1pn aToM
aBTOHOMHbIE CUCTEMbl AOSMKHbl Bbl4aBaTb 3BYKOBOW CUrHars
TPEBOMN, a CUCTEMbI C LEHTpanu3oBaHHbIM YynpaBneHnem
AOMNOSTHUTENbHO [OSMMKHbI MepedaBaTb CUrHam TpeBorM Ha
MYHKT ynpasreHus.

4.2.2.5 NoeHTnukatopbl OOMKHbI UMETb YHUKalbHbLIN
NOEHTUMKALMOHHBIA  NpuU3Haka (Kod, HOMep), KOTopbIn
He OOImkKeH NoBTOpATbCA. B crnyyae ecnu Takoe NOBTOpeHWe
BO3MOXHO, B JOKYMEHTaUMM Ha u3aenus OOSMKHbl OblTb yKasaHb!
YyCrnoBus NOBTOPSEMOCTM KoJa WU Mepbl NO NpegoTBpaLleHuto
MCNONb30BaHUA NOEHTUPUKATOPOB C O4MHAKOBLIMU KOLAMW.

4.2.2.6 NpoeHtTudmkatopbl AOMKHbI obecnevmBaTb Xpa-
HeHVe MAEeHTUMPUKALNOHHOIO Npu3HaKka B TeYEHe BCEro Cpoka
cnyx0bl Npu aKkcnnyaTaunmn.

4.2.2.7 KOHCTpPYKUMS, BHEWHUA BWL W HagnNucu Ha
noeHTudukaTope W cuuTbiBaTene He AOOSMKHbl MNPUBOOUTH
K pacKpbITUIO NPUMEHAEMbIX KOOOB.

4.2.3 TpeboBaHuA K PyHKUMOHarbHBbIM Xapakrepuctukam CY

4.2.3.1 AnnapaTtHble cpeacTtsa ynpasneHust (KOHTponnepbl)
AOMkHbI obecrnevmBaTtb Npuem MHAOPMaLMK OT CYUTbIBATENEN,
006paboTKy MHpopMaunn 1 BbipaboTKy CUrHAMOB ynpasBeHus
Ha UCNONHUTENbHbIE YCTPOUCTBA.

4.2.3.2 KoHTponnepsbl B cMCTEMax C LEHTpanmM3oBaHHbIM
ynpaBrieHneM 1 YHUBepCarnbHbIX AOMKHbI 0becneymBaTsb:

— 0bMeH WH(opMaumen No NIMHUKM CBA3N MEeXOYy KOH-
Tponnepamun u cpeacTBaMu LLEHTPann3oBaHHOMO ynpaBreHus;
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— COXPaHHOCTb [aHHbIX B MamsaTh, nNpu obpbiBe NMHWIA
CBA3M CO CpeacrtBaMu  LUEHTpann3oBaHHOrO  ynpasBneHus,
OTKIMIOYEHUN MUTAHUA U NPU NEPEXOEe Ha Pe3epBHOE NUTAHKE;

— KOHTPOINb NIMHUN CBA3N MeXAY KOHTponnepamu, cpen-
CTBaMW LLEHTPaNM30BaHHOIo ynpaBneHus.

MpoTokonbl obmeHa wHdopmaumen [OmkHbl obecneyn-
BaTb HEOOXO4MMYKD NMOMEXOYCTOMYMBOCTb, CKOPOCTb OBMeHa
NHpopMaumen, a Takke, obecneumBaTtb MMUTOCTOMKOCTb
N 3aWnTy MHopmaumm (ana CUCTEM MOBbILLEHHON N BbICOKON
YCTONYMBOCTH).

Buabl 1 napameTpbl NPOTOKONOB N MHTEP(ENCOB OOSTKHbI
OblTb YCTaAHOBMEHbI B CTaHgapTax M APYrnMX HOPMaTUBHbIX
AOKYMEHTaX Ha KOHTPOSSEPbl KOHKPETHOro TUna.

4.2.3.3 KoHTponnepbl [O/MKHbI WUMETb BXogbl AN
NOOKMIoYeHns uenen curdanmaaumm coctoaHus YI1Y, KHonkm
3anpoca Ha BbIX0[, KOHTaKTa BCKPbITUS KOpryca, KOHTaKTa oTpbl-
Ba OT cTeHbl. KoHTponnepbl CKY[] oononHUTENbLHO MOryT UMETb
BXOAbl AN NOAKITOYEHUS WNendoB OXpaHHOW CUrHanmMsauuu.

4.2.3.4 KoHTponnepbl SOMKHbI UMETb BbIXOAbl ANS Noa-
KNIOYeHUsa uenen ynpaBneHUs UCMNOMHUTENbHLIMU YCTPOWUCT-
BaMu, BbIXo4bl yrpaBneHnsa CBETOBOM MHAMKALMEN COCTOAHUSA
AocTyna rno KaXOoMy HanpasfieHMIo, BbIXOAbl YrpaBreHus
CBETOBOW M 3BYKOBOW MHOMKAUMEN TPEBOXHbIX COCTOSAHUN.

4.2.3.5 CeteBble CKY[l pomkHbl WMMeTb cpeacrea
LeHTPanM30BaHHOIO yrnpaBrfieHUs, B Ka4eCTBE KOTOPbIX MOryT
ncnonb3doBatbcsd CBT obuwero HasHayeHusi (nepcoHanbHble
KOMMbIOTEPLI)  UAW  cheunanuM3MpoBaHHble  KOMMNbIOTEPHDI.
OCHOBHbIM KOMMOHEHTOM CpeACTB YMpaBfieHNA CeTeBbIX
CKY[] ssnsetcsa nporpammHoe obecnedenune (IMO).

B komMnnekT akcnnyatauuoHHOW LOKYMEHTauunm ceTeBOn
CKY[L, pomkHO BXxoauTb «PyKOBOACTBO MO 3KCnsyaTauum npo-
rpaMMHOro obecneyeHnsi», B KOTOPOM AOSMKHbI ObiTb yKa3aHbl
TpeboBaHNA K KOMMbIOTEPY W COCTaBy OOLLECUCTEMHbIX
nporpamMmm, Heobxogumblx ansa pabotsl O CKY[.
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4.2.3.6 [llporpammHoe obecneyeHne ceTeBbix CKY[
AOIMKHO obecneyvnBaThb:

— OProHOMWYHbLIN 3KpPaHHbIN MHTEpPdENC C nonb3oBaTe-
nem (onepatopom CKY[L);

— 3aHeCceHne KoaoB NAeHTUMMKATOPOB B NaMATb CUCTEMBI;

— 3ajaHue xapaKkTepuCTUK ToYeK OOCTyna;

— YCTaHOBKY BpPEMEHHbIX MWHTepBanoB AocTtyna (OKOH
BpeMeHM);

— YCTaHOBKY YpOBHeM AoCTyna An4 nosib3oBartesnen;

— MPOTOKONIMPOBAHME TEKYLLMX COObITUIA;

— MPOTOKONUPOBAHME TPEBOXHbIX COOLITUN;

— BeAeHne 1 nogaepxaHve 6a3 AaHHbIX;

— perucTtpaumio npoxoga 4yepes TOYKM OOCTyna B MpoOTo-
kone 6a3bl JaHHbIX;

— coxpaHeHne 6a3 [aHHbIX U CUCTEMHbIX MapamMeTpoB
Ha pe3epBHOM HoOcUTene;

— coxpaHeHne 6a3 [aHHbIX U CUCTEMHbIX MapamMeTpoB
nNpu aBapusax n cbosix B CUCTEME;

— MPUOPUTETHBIV BbIBOA MH(POPMALUN O HAPYLLUEHUSX;

— BO3MOXHOCTb ynpasneHus YIY B cnyyae ypesBblidanHbIX
cuTyaumn.

4.2.3.7 TllporpammHoe obecneyeHne AOMKHO ObiTb
YCTONYMBO K CrnyyYyarHbIM U NpegHaMepeHHbIM BO3LEeNCTBUSM
cnegyoulero suaa:

— OTKITHOMEHWe NUTaHMS annapaTHbIX CPeacTs;

— MPOrpamMMHbIv pecTtapT annapaTHbIX CPeacTB;

— annapaTHbI pecTapT annapaTHbIX CPeacTB;

— CriyYyanHoe HaxaTue KnaBuL Ha KnaBuaType;

— CryYanHbIn nepebop MYHKTOB MEHI0 NMporpamMmbi.

Mocne  ykasaHHbIX BO3OEUCTBUA WU nepesanycke
nporpamMmbl AOSHKHA COXpaHATbCS pPaboToCnoCOBHOCTbL CUC-
TEMbl U COXPaHHOCTb YCTAHOBIIEHHbIX [aHHbIX. YKa3aHHble
BO30ENCTBMSA HE [OOSMKHbl MPpUBOAUTL K OTKpbiBaHuio YIY
N N3MEHEHNIO OENCTBYHOLNX KOOOB JOCTYNA.
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4.3 TpeboBaHnA K PyHKUMOHANbHbLIM XapaKTepUcTu-
kKam cuctem Ky

4.3.1 ABTOHOMHBbIe cuctemMbl KY[ AomkHbl obecneumBaThb:

— Bblga4vy curHana Ha oTkpbiBaHue YT1Y npu cunteiBaHUN
3apEerMcTpUpoBaHHOrO B NamATn CUCTEMbI MOEHTUEMKALMOH-
HOro NPU3Haka;

— 3anpeT oTkpbIBaHUA YI1Y npu cunTbiBaHUU HE3aperncTpu-
POBaHHOrO B NAaMATU CUCTEMbI MOEHTUPUKALMOHHOIO NPU3HaKa;

— 3anncb MAEHTUMPUKALNOHHBLIX MPU3HAKOB B NaMsATb CU-
CTEMBI;

— 3aLlMTY OT HECAHKLMOHMPOBAHHOMO 4OCTYNa Npu 3anmcu
KOLOB NMOEHTUUKALNOHHBLIX NPU3HAKOB B NAaMATU CUCTEMBbI;

— COXpaHeHMe NOEHTUMUKALMOHHbBIX MPU3HAKOB B MaMsTU
CUCTEMbI MPU OTKa3€ N OTKMOYEHUN INEKTPONUTAHNS,

— pyYHOe, nonyaBTOMaTU4ECKOE WM aBTOMaTU4eCKOoe
oTkpbiBaHue YI1Y gns npoxoga npu aBapuiHbIX CUTyaunsax,
noxape, TEXHUYECKUX HEUCNPABHOCTSAX B COOTBETCTBUU
C npasunamMu yCTaHOBSIEHHOIO pexunma u npasunamMmm rnpoTu-
BOMOXXapHoON 6e30MacHOCTY;

— aBTOMaTMyeckoe ¢OpPMMPOBaHME CuUrHamna 3akpbITUs
Ha YT1Y npu oTcyTCcTBUM (haKTa Npoxoaa;

— Bblga4yy curHana TpeBoru npyv aBapumHOM OTKPbIBAHUN
YITY pna HecaHKUMOHNMPOBAHHOIO NPOHUKHOBEHMUS.

4.3.2 [ononHuTenbHble XapaKTepUCTUKU aBTOHOMHbIX
CUCTEM B 3aBUCMMOCTM OT Knacca MO QYHKUMOHASbHbIM
XapakTepuctukam npueeneHsi B Tabnuue 3.

B cuctemy noboro knacca MoryT ObiTb BBEAEHbI JOMNOS-
HUTENbHbIE XapaKTEPUCTUKMN.

30



Tabnuua 3 — @yHKUUOHAasIbHbIE XapakmepuCmMuKU a8mOHOMHbIX

cucmem
®yYHKUNOHalIbHble XapaKTePUCTUKM aBTOHOMHOW Knacchbl
cUcTeMbl 1 2 3
1 YcTaHOBKa ypOBHeEN gocTyna — - +
2 YcTaHOBKa BPEMEHHbIX MHTEPBAnoB AOoCTyna — + +
3 BO3MOXHOCTb perynmpoBaHvsi BpeMeHu OTKpbiBa- | + +
Hua YU
4 BO3MOXHOCTb MaeHTMduKaumMm no AByM npu3Ha- _ _ +
Kam
5 3awuTta OT MOBTOPHOrO MCMOMb30BaHUA WMAEHTU- | _ +
dmkaTopa Ans npoxoga B 04HOM HanpaBieHUN
6 BBog cneumanbHOro MAEHTUAUKALMOHHOIO Mpu- _ _ +
3HaKa AJ1a OTKPbIBAHUSA MO NPUHYKOEHNEM
7 MNogknoyeHre cHnTbiBaTenen pasmyHbIX TUNoB — + +
8 JocTyn no «npasuny AByx (v 6onee) nuu» — - +
9 CBeTOBas MHAMKALMSA O COCTOSIHUM oCcTyna + + +
10 KoHTponb coctosHua YTy — + +
11 CBeToBOE U/MNN 3BYKOBOE OMOBELLEHNE O MOMbIT- _ B +
kax HC
12 Peructpaumnsa n xpaHeHve uHdpopmauum o cobbl- | + +
TUSIX B 9HEProOHE3aBMCHMMOW NaMsSTU
13 KonqueCTBo COObITWIA, XpPaHUMbIX B 3HEproHesa- | 64 | 256
BUCMMOW NaMsATH, HE MEeHee
‘I4vBep,eHV|e AaTtbl U BpEMEHU BO3HUKHOBEHUSA COObI- _ + +
TN
15 BO3MOXHOCTb MOAKMOYEHNSA YCTPONCTBA ANsl Bbl- _ + +
Boa MHopmMaumm 0 cobbITUAX
16 BO3MOXHOCTb nepeaayn uHgopMaumum o cobbit- | _ +
ax Ha OBM
17 BO?MO)KHOCTb NHTErpupoBaHns C cuCTEMOM OX- | + +
paHHOW CUrHann3auumn Ha peneHoM ypoBHe
18 BO3MOXHOCTb MHTErpUMpPOBaHUS C CUCTEMOW OX- | _ +
pPaHHOro TENEBUAEHNSI HA perenHoM YPOBHE

lMpumeydaHue. YcnoeHblli 3HaK «+» O03Hayaem Hanu4yue yHKyuu u obs13amesibHOCMb
ee npoeepKu Mpu ycmaHoeJIeHuU Kracca, 3HaK «—» O3HaYaem omcym-
cmeue (pyHKyuU.
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4.3.3 Cuctembl KY[l ¢ ueHTpann3oBaHHbIM ynpaBneHnem
N yHMBEpCasrbHble AOMKHbI COOTBETCTBOBATb OOLUMM (OYHK-
LUMOHanNbHbIM TpebOoBaHWAM Kak Ons aBTOHOMHbIX CUCTEM U
AONoNHUTENBHO obecneynBaThb:

— paboTy B nokanbHOM ceTu KoHTponnepos CKY[ nog
yrpasneHneM KoMrnbroTepa C ycTaHoBNeHHbIM Ha Hem 10 CKY[;

— perucTpaumio 1M NPOTOKONMPOBAHNE  TPEBOXHbIX
N TEKYLLMX COObITUN;

— NPUOPUTETHOE OTOBpaxXeHne Ha aKpaHe ynpaBnsALLEro
KOMMblOTEPA TPEBOXHbLIX COOBITUN;

— ynpaerneHune paboton YIY B Toukax gocTyna no KomaH-
Aam oreparopa;

— 3aflaHne BPEMEHHbIX PEeXUMOB AeNCTBUSA naeHTudmKa-
TOPOB B TOYKaxX AOCTyNa, U ypOBHEN A0CTYNa;

— 3alMTY TEeXHUYECKUX W MNPOrpaMMHbIX CpeacTB OT
HeCaHKLMOHMPOBAHHOIO A0CTyna K 3NeMeHTam YyrpaBreHus,
YCTaHOBKMN PEXMMOB U K MHbopmauuu;

— aBTOMAaTMYECKUA KOHTPOSIb  MUCMNPaBHOCTUM CPEeAcTB,
BXOOALLMX B CUCTEMY, U NIMHUI Nepedayvm MHopMaLmm;

— BO3MOXXHOCTb aBTOHOMHOM paboTbl KOHTPONSEPOB CUC-
TEMbl C COXPaHEHWEM KOHTPOSiiepaMm OCHOBHbIX (OYHKLMN
Npu OTKa3e CBA3M C NYHKTOM LIeHTpann3oBaHHOIO yrpaBneHus;

— YCTaHOBKY pexuma cBobogHOro pAocTtyna € MNyHKTa
ynpaBneHns Npyv aBapWUHbIX CUTyauusaxX W 4Ype3BblHanHbIX
npoucLlecTBusIX (Noxap, 3eMneTpsiceHne, B3pbiB U T.M.);

— BnokMpoBKy Mpoxoda MO Toykam [OCTyna KOMaHOoW
C NyHKTa ynpasfeHna B criydae HanageHus,

— BO3MOXHOCTb MOAKMOYEHUSA AOMONMHUTENbHbIX CPeACTB
crneunarnbHOro KOHTPons, CpeacTs 4OCMOTPA.

4.3.4 [lononHuTenbHble XapakTEPUCTUKM CUCTEM C LEH-
Tpanu3oBaHHbIM ynpaBfieHMEM, B 3aBUCUMOCTM OT Kflacca no
PYHKLMOHANbHbIM XapakTepuUcTUKaMm, NpMBeaeHb! B Tabnuvue 4.

B cuctemy noboro knacca MoryT ObiTb BBEAEHbI JOMNOS-
HUTENbHbIE XapaKTEPUCTUKMN.

32



Tabnuuya 4 — @OyHKUUOHasIbHbIE Xapakmepucmuku cucmem
C UeHmMparsnu3osaHHbIM yripas/ieHuem u yHu-

gepcarsibHbIX

q)yHKLIMOHaHbeIe XapakKTepUucTukKmn CUCTem C LieH-
Tpanu3oBaHHbIM ynpaBlieHnem (CETeBbIX)
U YHUBepcCalibHbIX

Knacc

CUCTEMbI

1

2

3

1 Yncno ypoBHEN JOCTyna, HE MEHee

16

64

256

2 Yncno BpeMeHHbIX MHTEPBAnoB AOCTyna, He MeHee

16

64

256

3 3awmTa oT NOBTOPHOrO MCMOSb30BaHUsA naeHTudmrKa-
Topa Ans Npoxo[a B OAHOM HanpaBreHUn: — fiokanbHas
— rnobanbHas

4 Bo3aMOXHOCTb ABOMHOM aeHTUdnKaumum

5 Mogpepkka GBuomeTprnyeckon ngeHTndukaumm

6 BBog cneumnanbHOro MAeHTUUKALMOHHOIO NpM3Haka
AN OTKPbIBAHUS NO4 NPUHYXOEHNEM

7 MNogkn4veHne cYNTbIBaTENEN pasnyHbIX TUMOB

+| + |+ +]|+ +

8 DocTtyn no "npasuny asyx (n 6onee) nuy"

9 Yucno cobbiThi, COXpaHAeMbIX B SHEProHE3aBUCMMOM
NamsiTM KOHTPOJJIEPOB, HE MEHEE

50
00

100

10 BO3MOXHOCTb MHTEIPMPOBaHUSA C CUCTEMOI OXPaHHON n
NOXapHOW CUrHanM3aLmmn Ha pernemHom ypoBHe

11 BO3MOXHOCTb MHTErPUPOBAHMSA C CUCTEMOW BUAEO-
KOHTPOMs Ha penemnHoM ypoBHeE

12 BO3MOXXHOCTb MHTErPMPOBaHWSI C CUCTEMAMM OXPaH-
HOW M NOXXapHOW CUrHanuMs3auun n cucteMamm BUOEOKOH-
TPOJisi HA CUCTEMHOM YPOBHE

13 BO3MOXHOCTb YnpaBrieHusi paboTo JONOMHUTENBbHbIX
YCTPOWCTB B TOUKaXx AOCTyna (OCBEeLLEHNEe, BEHTUNALMS,
N Thl, TExHoNorMyeckoe obopygosaHue n 1.n.)

14 O6ecneyeHne n3obpaxeHus Ha akpaHe OBM nnaHa
obbekTa 1 (Mnn) noMeLLeHun 06bekTa C ykazaHneM MecT
pacnosioXeHWsi CpeCTB KOHTPOSS 4OCTYNa, OXPaHHON U
MoXapHOM CUrHanusauum, CPeACTB BUOEOKOHTPONS U rpa-
UHECKMM OTODPaXXEHMEM TPEBOXHBIX COCTOSIHUIA B KOH-
TPOMbHbIX TOYKaX Ha MriaHe

15 UHTepakTnBHOE ynpaBneHne cpeacteamm rno nso-
OpaxeHuo NnaHa obbekTa Ha akpaHe OBM

16 BegeHune 6a3 gaHHbIX Ha nonb3oBaTenen

17 MNopaepxaHue potorpadmyeckmx AaHHbIX NONb30Ba-
Tenen B 6a3e gaHHbIX

+ |+ +

18 KoHTponb 3a nepemeLleHnem 1 nouck nonb3oBatenen

+

MpumeyaHue — 3HaK «+» O3Ha4Yaem Hanu4ue PyHKUUU U o6sI3amesIbHOCMb ee MPOo8ePKU
fpu ycmaHoesieHuU Kacca, 3HaK «—» — omcymcmeue ¢hyHKyuu.
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4.3.5 YHuBepcanbHble CUCTEMbI O0SMKHbI obecneynBaTb
aBTOHOMHyYI0 paboTy nNpu BO3HWKHOBEHWWN OTKA30B B CETEBOM
obopynoBaHMn, B LEHTpanbHOM YCTPOMCTBE unn obpbiBe
CBA3N, a Takke BOCCTaAHOBMEHWE pexunmoB paboTbl nocne
yCTpaHeHNs1 OTKa30B U BOCCTAHOBIIEHMM CBA3MN.

4.3.6 Cuctembl KY[1 gomkHbl Takke MMeTb criegyrowime
XapaKTepPUCTUKN:

— MaKkcMMarbHOe KONMMYecTBO TOYEeK A0CTyna, 30H A0CTyna,
nonb3oBarteneun, 06Cny>xMBaeMblX CUCTEMOWN;

— MaKCcumarnbHOe KONMMYeCTBO TOYEK AOoCTyna, obcnyxu-
BaeMbIX OQHUM KOHTPOSNEepoM;

— MakcuMmaribHOe KOfM4eCTBO KOHTPOSINEPOB B CUCTEME;

— KONMMYECTBO cuUTbIBaTeNen Ha OOWH KOHTponnep
CUCTEMBI;

— KONMMYECTBO M BWA BPEMEHHbIX MHTEpBasrioB AOCTyNa,
YPOBHEW JOCTYNa;

— KONMMYEeCTBO TUMOB CYUTbIBATENEN, WUCMNONb3yeMbIX
B CUCTEME;

— BPeMs peakuumn CMCTeMbl Ha 3asiBKY Ha MPOXOA;

— MakcumarbHas AfivHa NIMHUM CBSA3U C KOHTponnepamm
N JONyCTUMble NapamMeTpbl JIMHUKN CBA3Y;

— MakcMmaribHoe pacCTofHWe OEeUcTBUS CcUUTbIBaTens
(ans 6eCKOHTaKTHbIX CYMThLIBaTENEN);

— MakcMmarnbHOe  BpeMsa  XpaHeHus  MHgopmauun
0 CcOBbITMAX B NAMATN CUCTEMDbI;

— MaKcumarnbHas NpornyckHasi CoCcoBHOCTb A5t CUCTEMbI
B TOYKax A4OCTyna;

— BEPOSATHOCTb HECAHKLMOHMPOBAHHOIO A0CTyna, Bepo-
ATHOCTb NIOXKHOro 3agepxaHna (gna CKY[ ¢ buomeTpuyeckon
noeHTndmnkaumen);

— rokasaTenu no ypoBHsiM yctonumsoctn k HC[,.

4.3.7 Mo TpeboBaHMAM 3akaszyMka AOMyCcKaeTcsa YycTa-
HaBnNuBaTb AOMONHUTENbHbIE XapaKTEPUCTUKM W MoKasaTenm
B TEXHUYECKNX YCITOBUAX HA CUCTEMbI KOHKPETHOrO TUna.
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4.4 TpeboBaHUsA NO YCTOMYUBOCTU CPEACTB U CUCTEM
Ky k HCO

4.4.1 TpebosaHua no yctonuymsoctn k HC[L Hepa3spy-
LUaoLLLEero BO3eNCTBUA ycTaHaBnNueatoTes ansa cpeacts KY[ B
3aBUCUMOCTN OT PYHKLMOHANBHOMO Ha3HaYeHNs 1 BKNOYatoT:

— YCTOMYMBOCTb K BCKPbITUIO ansa YITY n ncnonHUTenbHbIX
YCTPOWCTB (3aMKOB U 3arnOpHbIX MEXaHMU3MOB);

— YCTONYNBOCTb K MaHUMNYIIMPOBAHWUIO;

— YCTOMYMBOCTb K HabnwgeHuo aOns cuuTbiBaTenemn
C 3anoMMHaeMbIM KOAOM (KnaBuaTypbl, KO4OBbIE Nepekoya-
TENU U T.N.);

— YCTOMYMBOCTb K KONMUPOBAHWUIO NOEHTU(PUKATOPOB.

[MokasaTenn yCTOMYMBOCTM MO AaHHbIM TpeboBaHUAM
M MeTogbl WX WCNbITAHUA [OOSMKHbl ObiTb  YCTAHOBMEHDI
B CTaHgapTax U (Mnu) TeXHUYECKUX YCIOoBUSAX Ha cpeacTsBa
KY[] koHKpeTHOoro Tuna.

4.4.1 TllporpammHOoe obecneyeHne CeTeBbIX CUCTEM
AOIMKHO ObITh 3alUMLLEHO OT HECAHKLMOHMPOBAHHOIO AOCTYyna.
TpeboBaHus NO 3awuTe NporpamMHOro obecnevyeHnss CMcTem
KYL pomkHbl obecneumBatbCA cpeactBamu OrpaHUYeHus
MW  agMUHUCTPUPOBAHUA [OCTyNa OnepauMoOHHbIX CUCTEM
ynpaensowiero komnbtotepa CKY[l n pasrpaHmyeHnem goctyna
k MO CKY[. PekomeHayemble ypoBHM 3awwmTbl goctyna k O
C NOMOLLIO NMaponewn ¢ pasgeneHueM no Turny nosib3oBaTtenem:

— nepBbIv («agMUHUCTPATOP») - AOCTYM KO BCEM (DYHKLMAM,;

— BTOPON («AEXypHbI onepaTtop») - AOCTYN TOMbKO
K (PYHKUMSIM TEKYLLLEro KOHTPONS;

— TPeTUn (KCUCTEMHBIA onepaTop») — AOCTYN K (PYHKUM-
AM KOHdMrypauum nporpammHoro obecnedeHnsa 6e3 gocryna
K pyHKUMAM, obecneymBatowmm ynpasneHune YI1Y.

KonnyectBo 3HaKkoB B napone OOfMKHO ObiTb HE MeHee
LLIECTW.

Mpn BBOOE napond B CUCTEMY, BBOOMMbIE 3HaKM He
AOITKHbI OTOBpaXaTbCA Ha cpeacTBax OToOpaxeHus MHAOpP-
mMauuu. MNocne BBoga B CMCTEMY MapoSnin AOSMKHbI ObITh 3aLyu-
LLIeHbl OT NPOCMOTpa cpeacTBaMm onepaumoHHbIX cuctem IBM.
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4.5 Tpe6oBaHUA K HAAEXKHOCTH

4.5.1 Ha cpenctea n cuctembl KY[l KOHKpeTHOro tmna
yCTaHaBNMBaloT cneytoLme nokasartenn HagexHocTu:

— cpegHaAsa HapaboTka Ha oTKas, Y;

— cpegHee BpeMSi BOCCTAHOBMEHMS paboTocnocobHOro
COCTOSIHUS, \Y;

— CpeaHuin CPOK CNyX0bbl, neT.

Mpn yctaHoBNeHUn nokasaTenen HageXHOCTU AOSMKHbI
ObITb yKa3aHbl KpUTepum oTkasa.

MokasaTtenu HagexHocTn cpencte KY[l yctaHasnusaroTcs
ncxoasa u3 HeobxoamMmMocTn obecrnevyeHnss HageXXHOCTU CUCTEMBI
B LIeSIoM.

Mo TpeboBaHWiO 3akaszumMka Ha KOHKpEeTHble cpeacTBa
N cuctemMbl MOryT OblTb YCTAHOBMNEHbLI AOMOMHUTENBHO ApYyrve
TpeboBaHNA NO HAOEXHOCTH.

4.6 TpeboBaHUA K INIEKTPONUTAHUIO

4.6.1 OcHOBHOE anekTponuTaHue cpeacTts un cuctem KY[]
OOJTKHO OCYLLECTBIIATLCS OT:

— ofHO(ha3HOM 3NeKTpoceTn MNEPEeMEHHOro Toka HOMU-
HanbHbIM HanpshkeHnem 230 B (no IOCT 29322-2014 [3])
C OTKNoHeHnem B npegenax ot MuHyc 20 % po nnoc 10 %
OT HOMWHAJTbHOIO 3Ha4YeHus;

— UCTOYHMKOB 3MEKTPONUTAHUS MOCTOSAHHOIO TOKa HOMU-
HanbHbIM HanpsbkeHnem 12 B, 24 B, ¢ oTknoHeHnem He Gonee
+ 15 % OT HOMWHaNbBHOro 3HaAYeHUS.

nekTponuTaHme otaenbHbix cpeacte KY[ gonyckaetcs
OCYLLEeCTBNATb OT APYrMX UCTOYHUKOB C MHbIMW NapamMeTpamu
BbIXOOHbIX HanpsbkeHun, TpeboBaHMa K KOTOPbIM yCTaHaBNMBa-
IOTCS B HOPMATMBHbIX JOKYMEHTaxX Ha KOHKPETHbIE TUMbl CPeaCTB.

4.6.2 Cpeactea n cuctembl KY[l 4OmMKHbI UMETb pe3epBs-
HOe 3MneKTponuTaHue npu nponagaHnn HanpsXXeHNa OCHOBHOTO
MCTOYHMKA NUTaHUSA. B KayecTBe pe3epBHOr0 MCTOYHUKA NuTa-
HUA MOXET WCNOoNb30BaTbCA pe3epBHAs CeTb NepeMeHHOro
TOKa WU UCTOYHWUKM MUTaHUSA NOCTOAHHOIO TOKa.
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HoMuHanbHOe HanpsikeHue pe3epBHOr0  WUCTOYHMKA
NUTaHNA NOCTOSIHHOIO TOKa BbiOMpaeTca u3 paga: 12, 24 B.

lMepexon Ha pesepBHOE NUTaHWE OOSMKEH NPOUCXOAUTb
aBTOMaTU4eckn 6e3 HapyleHUs YCTaHOBMEHHbIX PEXUMOB
paboTbl N PYHKLUMOHANBHOIO COCTOAHMSA cpeacTts n cuctem KY[.

CpeactBa 1 cuctembl KY aormkHbl 6biTb paboToCnoCobHbI
NPy OOMYCTUMbIX OTKITOHEHUSAX HaMNpPsiKeHUs pe3epBHOr0 UCTOY-
HUKa oT MuHyc 15 % go nnoc 10 % OT HOMUHANbLHOIO 3HAYEHUS.

4.6.3 Pe3epBHbI UICTOYHWK NUTaHMA SOMKeH obecnevmBaThb
BbIMOSMIHEHNE OCHOBHbLIX (PYHKUUM CUCTEMbI MpWU nponagaHum
Hanps>KeHW B ceTu Ha BpeMdA He MeHee 0,54 gna cucrtem
NepBOro M BTOPOro Knacca no (PyHKUWOHamnbHbIM XapakTepu-
CTMKaM 1 He MeHee 1 4 s cUCcTeM TpeTbero Knacca.

[onyckaeTcs He NPUMEHATb pe3epBUPOBaHUE ITEKTPO-
MUTaAHUA C MOMOLLBID aKKyMyndaTOpHbIX GaTtapen ana YIY,
KoTopble TpebyloT ANA ynpaBreHuUs 3HAYUTENbHbIX MOLLHOCTEN
NPUBOAHbLIX MEXaHN3MOB (MPUBOALI BOPOT, LWNHO3bI U T.M1.). Mpun
atom Takme YIY pomkHbl ObiTb 060pyaoOBaHbl aBapUHbIMU
MeXaHWYeCKUMN CPeacTBaMU OTKPbIBAHUA, U UMETb CUCTEMHbIE
cpencTBa HAMKaUUKM aBapum 3r1eKTPOnUTaHus.

4.6.4 T[lpn wcCnonb3oBaHWM B KayeCcTBe WCTOYHUKA
PE3EpPBHOIO0 MUTaHUA aKKyMYNSTOPHbIX OaTapen, [OOSKeH
BbINONHATLCH UX aBTOMAaTUYECKUn 3apsg.

4.6.5 [llpn wucnonb3oBaHMM B KayecTBe WCTOYHUKA
pe3epBHOrO NUTaHUA akKyMyrnAaTOPHbIX 6atapen, pekomeHayeTcs
MMeTb MHAMKaLMIO pa3psga 6atapen Hxe 4onycTUMOro npe-
aena. [Ina aBTOHOMHbIX CUCTEM MHAMKAUMA paspsga MoxeT
ObITb CBETOBas MNM 3ByKOBasi, ANs CETEBbIX CUCTEM CUrHan
paspsga 6atapen MOXeT nepegaBaTbCs Ha NYHKT ynpaBrieHust.

4.6.6 XuUMUYECKNE WCTOYHUKM MNUTAHUSA, BCTPOEHHbIE
B ngeHTudmkatopbl nnm obecrnevmsaroime CoXpaHHOCTb AaHHbIX
B KOHTpOnnepax, AOMKHbl obecneymBaTb paboTOCNOCOOHOCTL
cpeacts KY[] B TeuyeHne BpemeHun, He meHee 3 ner.
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4.7 TpeboBaHuAa 6e3onacHoOCTU

4.7.1 dnekTpudeckoe ConpoTUBNEHNE U30NALUN CPELCTB
n cuctem KY[ mexay uensamum ceTeBoro NnuUTaHus U KOprnycom,
a TaKkke Mexay Lensmm CeTeBOro NUTaHuUs 1 BXOOHbIMWU/BbIXOA-
HbIMW LenaMn OOMKHO BbITb HE MeHee 3HaYeHWUN, yKasaHHbIX
B Tabnuue 5.

Tabnuuya 5 - Tpebyembie 3HadeHUs1 corpomuerieHusi u3onsayuu

ConpotuBneHue
Knnmatuyeckmne ycnoBus akcnyartauum nsonauumn, MOm,
He MeHee
HopmanbHble 20,0
Mpu HanbonbLLeM 3HaYeHUN paboyer TeMnepaTypbl 5,0
Mpn HanbonbLEM 3Ha4YEHNN OTHOCUTENBHOMN 1,0
BNa)XHOCTU

4.7.2 Cpeactea n cuctembl KY[l, npegHasHavyeHHble ans
aKcnnyataumMm B 30HaX C B3pblBOOMNACHOW Cpeaon AO0STKHbI
COOTBETCTBOBATbL TpPeOOBaHMSIM HOPMATMBHbLIX [LOKYMEHTOB,
pernameHTupyowmnx TpeboBaHMs K m3genusMm, npegHasHa-
YeHHbIM Ans paboTbl BO B3PbIBOOMNACHLIX cCpeaax.

5. BbIBOP CKYA AN ObOPYAOBAHUA OB BEKTA

5.1. ObcnepoBaHue o6beKTa.

Bbibop BapmaHTa obopyamoBaHuA oObekTa cpeacTBamu
CKY[ cnegyet HaunHaTb € ero obcnegnoBaHus. Npu obcneno-
BaHMM ONPeAensAlTCA XapakTepPUCTUKN 3HAYMMOCTU NomeLlLe-
HUA OObekTa, ero CTPOUTENbHbIE N apPXUTEKTYPHO- MiaHUpO-
BOYHbIE PELUEHUs, YCIOBUA 3KCMNnyaTaumm, pexumbl paboTsbl,
OorpaHn4eHns unu, HaobopoT, paclMpeHusi npaBa AocTyna
OTAENbHbIX COTPYAHMKOB, NapameTpbl YCTAHOBMEHHbLIX (1NN
npegnonaraembiX K yCTaHOBKE Ha AaHHOM OObLEKTe) CpencTs,
Bxogswmx B CKY[. lNo pesynbtatam obcnenosaHust onpege-
NATCA TaKTUYECKME XapakTepucTukm mn ctpyktypa CKY[, a
TaKkKe COCTaBMseTCA TeXHW4YecKkoe 3adaHue Ha obopyaosaHve
o6bekta CKY[l. B TexHnyeckom 3agaHun ykasbliBaeTCs:
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— Ha3HayeHne CKY[l, TexHuyeckoe o0OOCHOBaHUE
N oNMcaHne CUCTEMBI;

— pa3MelLLeHne COCTaBHbIX YacTen CUCTEMBI;

— ycrosus akcnnyataumm cpencts KY/[;

— OCHOBHblE TEXHUYECKMNE XapaKTEPUCTUKM Takne Kak:

— MPONYCKHasA  CNOCOBHOCTb B OXpPaHsieMble  30Hbl
0COBEHHO B Yac-nuK;

— MakCumarnbHO BO3MOXHOE 4YUCNO  Monb3oBaTenemn
Ha OOWH CYUTbIBATEND;

— MakCcMmaribHOe YMCno 1 BUAbI MAEHTUAUKATOPOB;

— TpeboBaHUA K MackupoBke u 3awmte cpeacts K[
OT BaHOanuama;

— OMnoBeLLEeHNe O TPEBOXHbIX U aBapUMHbBIX CUTyaLUAX
N NPUHATME COOTBETCTBYIOLLUMX MEpP MO UX MPECEYEHU0 nnu
npeaynpexneHuio;

— BO3MOXHOCTb paboTbl M COXpaHeHWs [AOaHHbIXx 6e3
KOMMblOTEPA UIK NpU ero oTkase;

— anroput™ pabotbl cuctembl KY[1 B aBapunHbIX U 4pes-
BblYaMHbIX CUTYyaLMSAX;

— nNporpammMHoe obecnevyeHne CUCTEMbI;

— TpeboBaHus K 6e30nacHoOCTH;

— TpebOoBaHUA K 3NEKTPONUTAHUIO;

— obcnyxnBaHue n peMOHT CUCTEMBI;

— TpeboBaHUA K BO3MOXHOCTM BKMOYEHUsT cuctembl KY[]
B MHTErpuUpoOBaHHY cucteMmy 6e3onacHoCTu.

5.1.1 ApXUTEKTYpPHO-MMaHNPOBOYHbIE U CTPOUTENbHbIE
peLueHuns

[MyTem n3yyeHns yeptexen, obxoga n ocMoTpa obbekTa,
a TaKke npoBeaeHns HeobXoaNMbIX U3MEPEHUI ONpPeaenstoTCS:

— KONMYECTBO BXOAOB/BbIXOAOB W WX reoMeTpuyeckue
pasvepbl (Nnowagb, JMHENHble pa3Mepbl, MNPOMycKHas
CNOCOBHOCTb U T.M.);

— maTtepuan CTPOUTENbHbIX KOHCTPYKLNIA;

— KONMMYECTBO OTAENBHO CTOALLMX 30aHUMN, NX 3TaXHOCTb;
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— KONMUYECTBO OTKPbITbIX NMOLLAA0K;

— KONMUYEeCTBO  OTannMBaeMbiXx W  HeoTannMBaeMmblX
NOMELLEHMI N NX PACMONOXEHME.

5.1.2 Ycnosus akcnnyatayum

YuuTbiBaTb BpedHOE BO3OEUCTBUE OKpYXaloLlen cpenbl
crnegyeT nvwb AN UCNONHUTENbHBIX YCTPOWCTB, CHMTbIBATENEN
N KOHTPOSNNEPOB (COBMELLEHHbIX CO CYMTLIBATENSAMU B OOHOM
KOHCTPYKTUBHOM Onoke), npefHa3HavyeHHbIX Anst paboTbl BHE
oTannmMBaeMbIX 3aKpbITbIX NOMELEeHU NMMBo B 0COBLIX YCro-
BMSAX (3anblNEHHOCTb, NOBbLILLEHHAsA BNAXHOCTb, OTpuLaTenbHas
TemnepaTypa, arpeccuBHasa cpega v T. n.). Ons HagexHoun
pabotbl CKY[] Ha o6bekTe Heob6X0AMMO yuuTbiBaTh BAUSIHUE
3MEKTPOMArHUTHbIX NMOMEX, nepenagbl HanNpPsXKeHUs NUTaHus,
yOaneHHOCTb CYMTbIBATENEeNn M KOHTPOSNEpPOB OT ynpaBnsio-
LLIero LeHTpa, 3a3eMrieHMe CoCTaBHbIX YacTen CUCTEMbBI U T.M.

5.1.3 NHTerpmpoBaHHbie cuctemsbl 6esonacHoctn (MCB)

B HacTosiwee Bpema nwobon KpynHbiW M OCOBEHHO
BaXXHbIn OOBLEKT MMeeT BeCb Habop TEXHUYECKUX CPeacTB
©es3onacHocTn, BKNovawwmn B cebsa cuctembl OMNC, TCB,
CKYLO v a.p. MHoroobpasne 1 pas3po3HEHHOCTb 3TUX CUCTEM
Ha ogHOM Ob6beKkTe NpMBOAUT K HEIMEKTUBHOCTU NX paboThl,
TPYAHOCTAX B ynpaBneHun n obcnyxmBaHun. O6beguHeHune
BCEX CUCTEM B €AuHbIA NpOorpamMMHO-annapaTHbI KOMMMEKC
(vnn gpyrummn cnosamm co3ganue VCB ¢ obuien nHgopmaum-
OHHOM cpefov n egmHon 6a3on faHHbIX) NO3BOMSET:

— MUHMN3MPOBATL KanuTanbHble 3aTpaTbl HA OCHALLEeHue
obbekTa. AnnapaTtHasa 4acTb 3HAYUTENbHO COKpallaeTcsi Kak
3a CYET MCKNIYeHus aybnupyrowen annapatypbl B pasHbIX
cucTemax, Tak U 13-3a yBenuyeHust 3deKTUBHOCTM paboTbl
KaXkJon CUCTEMBI;

—Ha OCHOBE MOSIHOM U OBBLEKTUBHOM WHGOPMaLUH,
MOCTyNaloLLEN onepaTopy 3HAYMTENbHO COKpaLLlaeTcs BpPeEMS,
HeobxoQMMoe Ha NPUHATME COOTBETCTBYHOLMX PELUEeHUA Mo
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NpeceYvyeHnto HeCaHKUMOHNPOBAHHOIO NPOHUKHOBEHWNSA, MPOXO-
Ay 1 OpYyrnx Ypes3Bbl4anHbIX CUTYyauUnin Ha OO beKTe;

— ONTUMK3MpPOBaTb HEOHXOAMMOE YUCIIO NMOCTOB OXPaHbl
N CYLLECTBEHHO CHU3UTb pacxodbl Ha UX codepXaHue, a Takke
YMEHbLUNTb BUSHME CYOBEKTUBHOIO YerioBe4eCKoro haktopa;

— YeTKO pasrpaHuynTb npasa OCTyna Kak CBOUX COTpya-
HUKOB, TaK W TMOCTOPOHHUX B OXPaHSAEMble MOMeLLEHNS
N K NONyYeHU0 NHpopmaumu;

— aBTOMaTM3NPOBaTb MPOLECChl B3ATUSA, CHATUS OXpaHsie-
MbIX MOMELLEHWUA, BKIOYEHNS TENEBU3NOHHBLIX Kamep, KOHTPOss
LUNenoB OXpaHHO-NOXapPHOW CcUrHanusauum un 1.n.

Mpwn cospgaHnn VCB cnenyet yuntbiBaTh:

— BO3MOXHOCTb ~ COBMECTHOMW  CUHXPOHM3auum  BCeEX
coctasnaowmx Cb ycTponcTs;

— BO3MOXHOCTb MHTErpauum Ha nporpaMMHOM, annapaTHOM
N pernenHbIX YPOBHSX;

— BO3MOXHOCTb OpraHusauuu fIMHUN CBA3W CTaHOAaPTHbIX
NHTepdencoB (NpuU 3HAYMTENbHOW YyAANeHHOCTU naHenemn
CUCTEM CUrHanusauum u ynpasreHus JOCTYMNoM);

— COCTOSIHWE BbIXOAOB TPEBOrM CPeACcTB CUrHanmMsauuu
N ynpaBneHus OOCTYNOM B PasfiMyHbIX pexmnmax, Tak Kak oTe-
YeCTBEHHble N BOMbLUMHCTBO 3apybeXxHbIX CpeacTB OXpPaHHOW
cUrHanuMsaumm WuMmeT B [OEXYPHOM pexume Ha Bbixoae
3aMKHYTble KOHTaKTbl, KOTOPblE pPa3MbIKaloTCS Npu TpeBsore.

fdononHutenbHble TpeboBaHWs W MeToOMYECKME peKo-
MeHgaumm no Beibopy 1 npumeHennto CKY[ npu opraHmsaumm
LeHTpann ueHTpann3oBaHHOW oxpaHbl 6aHKOBCKUX YCTPOMUCTB
camoobenyxuBaHua (6aHkOMaToB, MNIATEXHbIX TEPMUHANoB)
npueeaeHsl B P 78.36.035-2013 [4].
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6 TUNOBbLIE BAPUAHTbI CKY[]

6.1 ABToHOMHbIe CKY[l

ABTOHOMHbIMM CKY[, 00bl4HO 0BOpyAyHOTCA: KBApTUPHI,
KOTTegkn, HebonbLlume oduChl, Mara3uHbl, anTeKU, rOCTUHULbI
N T.N. 1 MaNo 3Ha4YMMble 30Hbl HA BaXHbIX 00bekTax. [daHHble
CKY[] aTo HebonbLuMe 1 HeQoporne cucTembl, 06CnyxmearoLume,
Kak npaBuno, Ao 8-mun yCTPOMUCTB 3arpaxaeHus (OBepen, BOPOT,
TYPHUKETOB U T.1.).

Ha pucyHke 1 npvBegeH BapuaHT KOHTPOSA U ynpaBneHns
AOCTYNoM B MoMeLlleHne ¢ ogHou Asepblo. Ha pucyHke npen-
CTaBneH TMOSMHbIN COCTaB CUCTEMbI, B KOTOPbIA BXOOUT:
KOHTPOSIIEP, COBMELLIEHHbIN CO cyUTbIBaTEneM, kogoHabopHas
KnasuaTypa, WCMOMHUTENbHOE YCTPOWCTBO (3aMOK), OaTyuK
COCTOSIHUA ABEpPU, KHOMKa aBTOMaTUYECKOro OTKpPbIBaHUS ABEPU
C BHYTPEHHEN CTOPOHbI, BHELUHWE 3BYKOBOW W/MNN CBETOBOM
onoseLlaTenu, UICTOYHUK NUTaHUS.

Cuctema, npmBegeHHass Ha pucyHke 1, obecneumBaet
ABa cnocoba KOHTpOMs AOCTyna: NpOBEpPKY TOSbKO KapTouvek
NN OBOWHYIO NPOBEPKY — KAPTOYEK U KOAOBOro Naposs.

B cucrteme MOXHO ycTaHaBnuBaTb, TaK HasblBaeMbli,
OUCHBIN pexum. Ero cmbicn COCTOUT B TOM, YTO MONb30Ba-
Ternb OTKPbIBAET 3aKPbITbIN 3aMOK C NMOMOLLbIO MAeHTUgMKkaTopa
N NpOXoAnT B nomMelleHune. [lanee cHapy>u OTKpbiBaTb 3aMOK
MOXHO CBODOOAHO, MPOCTbIM HaXaTUeM PYyYKku. ITOT pPeXUM
yCTaHaBNMBaETCH MO XenaHww nonb3oBaTens, Hanpumep,
ana  Toro, 4tobbl Kaxdbll pa3 He nooxoautb K ABepu
(He HaxwumaTb KHOMKY aBTOMATU4EeCKOro OTKpbIBAHWSA LBEpwu)
N OTKPbIBaTb €e U3HYTPK, Koraa cTyyaTcs noceTuTenu.

Mpy peanusaumm OaHHOrO BapuaHTa Ha ObbekTe peko-
MeHOyeTCs:

— UCNOMb30BaTb CUCTEMbI, UMEKLLME MNPOYHLIA MeTar-
NNYECKUIN Kopnyc, KogOHabOopHYK KnaBmaTypy C MeTannudye-
CKMMW KHOMKaMW, BCTPOEHHYIO WMHAMKALMIO PEXUMOB paboThl,
aHTUCabOTaXKHY 3aWmMTy ANs NpegoTBpaLleHnst YMbILLIIEHHOMO
B3rOMa Kopriyca KOHTponnepa n cHiTbliBaTens;
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— MCNOMb30BaTb CUCTEMbI UMEIOLLNE IHEPrOHE3ABUCUMYIO
NamMATb U NO3BOMSAOLME XPaHUTb JAaHHbIE ANIUTENbHOE BPEMS;

— MCNOMb30BaTb CUCTEMbI NO3BOMSOLINE U3MEHATH BPEMS
pa3bnoKnpoBKn OBEPEN;

— MporpaMMmpoBaHMe CUCTEMbl OCYLLECTBASATb C MOMO-
LLIbIO MacTep-KapTO4KN U KnaBmaTypbl.

HaHHbin coctaB CKY[] MoxeT BapbMpOBaTLCS B LLUMPOKUX
npeaenax U B MMHUMYME COCTOATb U3 OQHOM0 KOHCTPYKTUBHO
3aKOHYeHHOro 6noka (B BMAe 3amka), B KOTOPOM pasMeLLeHbI
cYuTbIBaTeNb, KOHTPOMMEP, WCNOMHUTENBbHOE YCTPONCTBO
(3anop, pwurenb, 3aaBuMkka W T.MN.), UHOUKATOPbI PEXMMOB
paboTthl. [Npn atom CKY[] paboTaeTt B pexxmume 0ObI4HOro 3amMka,
T.e. NpU coBNadeHNn KO4OB naeHTUgUKaTopa u cunTbiBaTens
3anopHbii MexaHu3m cpabaTbiBaeT u pa3bnokupyeT ABepb,
paspeLuas Yepes Hee Npoxon.

B npouecce paclumpeHms cuctembl AONOMHUTENBHO MOXET
yCTaHaBNMBaTbCs eLe OAWH CYnTbIBaTeNb AN KOHTPOns npo-
xoda B 0OpaTHy0 CTOPOHY (MM opraHM3aumMm MHOrOYpPOBHErO
KOHTpONs A0CTyna), BbIHOCHbIE CBETOBbIE/3BYKOBbIE OMOBELLa-
Tenu, yCTponcTBa aBTOMATUYECKOro OTKPbIBAHUS/3aKpbIBaHUS
ABepu 1 T.4.

Ha pucyHke 2 npuBeaeH BapuaHT obopyaoaHus CKY[,
paboTaloen B aBTOHOMHOM pexXnme, obbeKTa C HECKONbKMMM
ABEPsIMU.

[aHHbIn BapuaHT NOCTPOEHUA CUCTEMbI OTNMYaETCA
OT Npeablaywero TOMbKO fNub pacluMpeHnemM  yHKLNUn
M o6beEMOM NamMsaTM YMNPaBMAOLWEro KOHTpoOMnepa, a Takke
ero KOHCTpykumnen. CuntbiBaTeNM U UCNOMNHUTENBHbIE YCTPOK-
CTBa pa3MeLlLeHbl B pa3HbIX KOHCTPYKTMBHbIX 6riokax u ynpas-
neHve VMW OCYLLEeCTBMSETCA 4epe3 OOLWUN KOHTpomnnep.
B cuctemy moryT 6bITb BBEAEHbLI LONONTHUTENbHbIE (DYHKLMK:

— KOHTPOSb NpOXoAa B ABYX HanpaBneHusix;

— aBTOMaTuM4yeckoe OTKPbITUE WU 3aKkpbiTUe LBepen npu
aBapUNHbIX N TPEBOXHbIX CUTYyaLUSX;

43



— nepegaya TPEBOXHbIX COOOLLEHNI Ha NOCT OXpaHbl;

— perucTpaumsi MNPOUCXOASLMNX COObITUA C MOMOLLBHO
npyHTEpa, NOAKNOYAEMOrO K KOHTPONepy.

lMporpamMmupoBaHne CUCTEMbI OCYLLECTBSETCA Kak C
MOMOLLbIO MacTep-KapTOYKM M KnaeBmaTypbl, Tak U C MOMOLLbIO
NepPeHOCHOro KOMMbIOTEPA.

B cBoem 3akOHYEeHHOM BMAE AaHHYD CUCTEMY MOXHO
nerko Bkntountb B CKY[, paboTtaiollyto B CETEBOM peXnme.
Ana atoro HeobxoaMMO MCMONb3oBaTb KOHTPOMep Mo3BO-
naowmn pabotatb B CETEBOM peXMMe C APYrMMW KOHTpOrne-
paMn MM MCNonb3oBaTb LOMNOMHUTENbHLIN MOAYMb CBSA3MW,
obecneunBaroLmii 06bEOUHEHNE KOHTPONNEPOB NOCPEACTBOM
nHTepenca.

KoHTposnep coBMenieHHbIH
CO CYMTRIBATENIEM

VicnonHuTeIbHOE
YCTpOMCTBO JlaT4uK COCTOSTHHA
(3aMOK) BepH (3aKPBITO/OTKPHITO)

Onoselnaren

D]" . KHormka BeIxonia

Herounuk

THTaHKA
+12 (24)B

PucyHok 1 - O6opydoeaHue CKY/[] nomeuwieHusi c 00HOU O8epbHo
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PucyHok 2 — O6opydoeaHue CKY/[] o6ekma ¢ HecKosibKuMu deepbMu

6.2 CeteBble CKY

CeteBble CKY[l npegHasHauyeHbl gns obopyaoBaHus
KPYnHbIX OOBEKTOB TakuMX Kak ©aHKu, KpynHble yvpexaeHus
N oucHble 3a4aHus. HeCOMHEHHbIM SJOCTOMHCTBOM 3TUX CUC-
TEM SBMSAETCA BO3MOXHOCTb MPaKTU4ECKM HE OrpaHM4yeHHOro
pacwmpeHns. Takme cucTeMbl NO3BOMAKT 0OCNyXMBaTb
AECATKN ThiCSY Nonb3oBaTenen.

A dekTnBHoCcTb paboThbl ceteBbix CKY[], obycnoeneHa
BO3MOXHOCTbIO CO34aBaTb pa3BETBMEHHbIE, JOCTATOYHO MHO-
FOYMCNEHHbIE COEAMHEHUS KOHTPOMMEPOB U yNpaBhsoLLMX
KOMMbIOTEPOB B €AnHyt0 cuctemy. MoaynbHOCTb NMOCTPOEHUS
AaHHbIX cuctem obecneymBaeT:

— MBKOCTb KOHUrypauuu;
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— MPOCTOTY MOHTaxa, TexHUYeckoro obcnyxmnBaHus
N PEMOHTA;

— BO3MOXHOCTb pacLUMpPeHns CUCTEMbI;

— UeHoBY0 3PEKTUBHOCTb;

— JIerKOCTb CONPSXKEeHUs C YCTPOUCTBaMU CEPBUCHOW
aBTOMaTuKK (ynpasneHvne nudTtomM, OCBELLEeHUEM, cucTeMamu
KOHONLUNOHNPOBAHUA U T.4.).

Ha pucyHke 3 npuBegeHa npumMepHasa CTPYKTypHasi cxema
noctpoeHnsi ceteBon CKY[l (64 KOHTponupyemble [OBepW)
Ha 6a3e MHOroyHKLMOHANbLHOIO KOHTpONNepa, MMEeIoLEero
MOAYNbHYK KOHCTPYKUuMio. Ha pucyHkax 4 —6 npuBegeHsbl
BapuaHTbl NocTpoeHus ceTeBblix CKY[] ¢ BeTBNEHNEM.

CoeanHeHne KOHTpONepoB Mexay cobor 1 NOAKIYeEHe
KOHTposinepa K pasnuyHbiM nepudepuinHbiM YCTPONUCTBaM,
BXOOSALMM B COCTaB CUCTEMbl obecrneynBaeTcs npu noMoLLm
pasfiMyHbIX MoaYIEN.

K ogHOMY KOHTponnepy MoXeT ObiTb MOAKMYeHO 0 8
cuvTbiBaTENEn pasnuUYHoro Tuna, Hanpumep, CyYuTbiBaTellb
MarHUTHbIX KapToyeK, CUYMTbiBaTeNb OECKOHTAKTHbIX KapTO4ex,
knaeuaTtypa (kogoHabopHoe ycTponcTeo) u A.p. [NogknoyeHne
cunTbiBaTENEN OCYLLECTBNAETCA 4epe3 COOTBETCTBYHOLLMN
CUATBLIBAOLLMIA MOAYMb, paboTalowmn ¢ AByMS CHUTbIBAOLLMMM
yctponcteamun. NoMnmMo cumnTbiBaTENEN, OH Takke KOHTPONU-
pyeT OaTyuMKu COCTOSIHUS OBeper U KHOMKU UX OTKPbIBAHWUSA,
Apyrue BcrnomoraTesbHble YCTPONCTBa.

MHpopmMaumsa O COCTOSHUU WHBIX BHELUHUX YCTPOWCTB
NOCTynaeT B KOHTPOSfep 4epe3 MoAaynb Bxoda/Bbixoaa.
lMocpeacTtBomM 3TOrO Xe MOAYNs KOHTponnep ynpasnset
paboToM UCMONMHUTENbHBLIX YCTPOWCTB, YCTPOMCTBOM BblAauu
TPEBOXHbIX M3BeLweHnn. Moaynb cBaA3n obecneunBaeT obbe-
AWHEHMEe KOHTPOSNEPOB B €AUHYI0 CUCTEMY, NPOTAKEHHOCTLIO
0o 1 km ¢ nomoLlbto nHTepderica RS-485, a Takke npu Heob-
XOOMMOCTM OO0beAMHEHWE KOHTPOSMIEPOB W ynpaBristoLero
KOMMblOTEPA B KOMMbIOTEPU3NPOBAHHYO CUCTEMY C NMOMOLLBIO
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nHTepgenca RS-232. Moaynb npuemo-nepenayun ynpasnsieT
paboTon cunTbiBaTenen 6eckoHTakTHbIX kapTodek (Proximity).
OpanH koHTponnep mMoxet obcnyxmeaTtb Ao 10000 nonb3oBa-
Tenen. [ns yBenuyeHus 4ucrna nonb3oBaTenen MoxeT
NPUMEHATBLCS MOAYIb pacLUMPEHUs NaMaTn.

KonTtponnep Nel (Beaymwnit)

Monayas c
1 a 2 CuuT. c——nll YMT. MATH KapT

Henoanutensnuie J.:;nr‘lug;:rm- Muoro- ;{crpoﬁc‘rna Caxs.Pioximity”

yerpoficTea (3aMKH, p——n MSHHE BHEL - pyHKuMOHa- = 4—-*'! b .

TYPHUKETH W T.1) HHUX yeTpoit- J— -mmzﬂéi:m ._.u CuMT. MATH KapT
- cTB . A
Lédl"irc“”a L] (Moayas MOayNBHE &Mﬂ_'—'ﬂ Cynt.* Proximity

wxona-suxo1a) | gourponnep | MOTE k] Cunr. marn xapr
HeTouHuk X —
GecnepeboiHoro NCTOOMCTHS KonoHnaGopHHK
NUTAHHA Monyas Monyne
wi R npHemMo- Mozyas N
WHTEpdeit- nepesayu "51'20(1:{::;1 o—-lg Cunt. " Proximity
- - ‘—‘E] KononabopHHK
K xoHTpoanepam
- N0 3-7 ®
RS 232
B ] = P
K ynpasaswouiemy RS 485
KOMIIBIOTEDPY
KonTtpomnep Ne8
B I Moayne
:‘;2?:1& Muoro Ha ?.yCuwr_ (CYMT. Maru Kaprt
- HHTEpheR - YCTpoHCTBa Cunr.“Proximity”
1 cy yHKUHOHA- .
| Moayas
Onosewarenu ] NBHH# Ha 23’0“". '—'u CYHT. Maru Kapr
- MOAYNBHEH M'—'ﬂ Cuur.“Proximity”
HenonnureabHbie Moayns ' Moayns
yeTpoHeTBa (3aMKH, [—>] 214 nogKnw- KoHTpoaaep Ha 2 CuMrT. '—‘u CuMT. Mars xapt
TVDHHKETHL W T.1) YEHMA BHEW - yerpofieTBa
HUX yCTpOii- Kononabopuuk
Cuetema o] cTB Moayas Monyis
one (Moayas fpreMo- na 2 Cuur. '__4g Cyut.*Proximity”
BXOfa-BHXoma) | Mepenayu yerpofteTsa
MeTouHHK
GecnepeGofHoro KononaGopHuK
NHTAHUS

PucyHok 3 — lpumepHasi cmpykmypHasi cxeMma rnocmpoeHusi cemeeou

CKyq
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Mpn co3gaHuM  KOMMBIOTEPHOM CETU  KOHTPOSNepbl
B Konu4yectee 0 32 eanHuL MoryT 6biTb 06beaMHEHbI B OOHY
BETBb B COOTBETCTBUMN C PUCYHKOM 4. B aTOoM cnyyae mogysnb
CBSI3M BKIOYAETCHA B NepBbIN MO MNOPSAKY KOHTpPONnep BETBMU.
Uepe3 Hero ocCywecTBnseTcss CBA3b 3TOr0 KOHTponsnepa
C KOMMbOTEPOM MO MHTepgency RS-232. O6meH nHhpopmaumen
MeXay KOHTponnepamu npomssoauT no nHtepdency RS-485.
Kpome Toro, mogynb CBs3M ocyLiecTBnsieT npeobpasoBaHue
dopmaTta M CKOpOCTM nepefadm paHHbix RS-232/RS-485.
Kaxkabl KOHTpoOnnep B BETBN UMeEET CBOW ajpec.

[anbHenwee HapalimBaHMe CUCTEMbI BO3MOXHO MyTeEM
opraHmsaumm Heckonbknx (oo 10) BeTBEW KOHTPONEPOB.
Mpumep opraHuMsauumn OBYX BeTBEW MNOKasaH Ha PUCYHKe 5.
Moaynb CBs3WM nNepBOro KoHTponnepa npeobpasoBbiBaeT
C OOHOWM CTOPOHbI NMOTOK AaHHbIX, MOChISIAEMbIX C YyNpaBnsAoLLEero
KOMMblOTEpPa Ha KOHTPOSSEP, a C APYror - NOTOK BbIXOAHbLIX
AaHHbIX, napannenbHO nodaBaeMblX Ha agpecHble Mogynm
CBA3N B BETBAX. Kaxabl agpecHbii Moaynb cBA3nM obMeHnBa-
eTCA aHHbIMX C KOHTpOMepamMun B BETBAX U MOOYNAMU CBA3M.

Takas pacwupeHHas ceTb nossonseT obcnyxmBaTtb A0
320 kKoHTponnepoB n 2048 KOHTPONUPYEMBbIX TOYEK.

Mpn Heob6XxO0AMMOCTU BETBb KOHTPOSNEPOB MOXET ObITb
yBenuyeHa ewe Ha 1 kM. [nsg atoro yanuHsemasa BeTBb
(cM. pucyHOK 6) nogkni4vaetTcd K MNepBOMY KOHTpoInnepy
HOBOW BETBM 4Yepe3 MoAyrfb CBA3W. [ANs CBA3M Mexay KOH-
Tponnepamun no-npexHemMy ucnonb3yeTcs nHTepgenc RS-485.

— Komnbiorep

| I ] ) T

KonTponnep

KouTponnep | | Kontposnep | * Koutposiep

Monayns cBs3u —!

RS 232 RS 485
PucyHok 4 — lMpumepHasi cmpykmypHasi cxeMa nocmpoeHusi
cemesoli CKY/] c o0Holl eemebto
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KoMnbiorep

RS 485
= [ | |
OHTpOJUIEP -l ..
]
Moay/ib CBS3H KonTponnep KOHTpo_l]ﬂcp . KOHTDO.I'UIep :
Monaynb cBsi3u el L
RS 232 RS 485 RS 485
- | ) L
Konrposnep
KoHTpoinep KouTposiep KoHnTpomnep
Mouynb cBsizn

RS

485 RS 485

PucyHok 5 — lMpumepHasi cmpykmypHasi cxeMa nocmpoeHusi
cemeegol CKY/] ¢ HeckonbKuMu eemesimu

Komnblotep

Ho 1 km

r

I

Koutpoanep

Monynb cBsi3u |

KonTtponnep

Kontpoep

Moaynb cBsizu

RS

232

RS 485

RS 485

1 Konrtpomrep

L o = = = = =

RS 485

PucyHok 6 - Yeenu4yeHue OsluHbI 8emeu npu ucrnoJsib308aHuu
deyx modynel cesi3u

Hanuune onucaHHbIX Moayrnen MHOroyHKLMOHANbLHOro
KOHTponnepa co3gaeTt 6orblume BO3MOXHOCTU MO ynpaBneHuo
pasHoobpa3Hon nepudepnen cuctembl. B kauyectBe KOHTpO-
NMpyeMbIX TOYEK MOTyT BbICTYNaTb 3aMKHYTble/pa3oMKHYTbIe

KOHTAaKTbl KHOMOK, pe€re, BbIXOAHble KOHTAKTbI
06bEMHbBIX MNK NOBEPXHOCTHbIX naseLlatenen.

pas3fninvHbIX
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B kauecTBe MCNOMHUTENbHBIX YCTPONCTB MOrYT UCMOSb-
30BaTbCS 3NEKTPO3aMK/ OBEPEN, UCTIONHUTENbHBIE YCTPONCTBA
wrarbaymoB, TYPHUKETOB, YCTPONCTBA TPEBOXXHOIO OMOBELLIEHUS
N OCBELLEHMS, TENEBU3NOHHBbIE Kamepbl 1 T.4.

Jlornyeckoe ycTtponctBo (Npoueccop) KOHTposnnepa
NO3BONSET NPOU3BOANTL HEOOXOOANMYIO YCTAHOBKY NapameTpoB
AOCTyrna B KaXXOOW KOHTPOSIbHOW TOYKE MpM MOMOLUM MpO-
rpaMMHOro obecneveHuns, To eCTb KOHPUIYpUpoBaTb CUCTEMY.
CuctemHbIn onepaTtop MOXET 3adaBaTb napamMeTpbl (3aMKHY-
TOEe/pa30MKHYTOE COCTOSIHUE KOHTaKTOB pene Wnu KHOMOK,
COCTOSIHME M PEXUM paboTbl CYETUNKOB, COCTOSTHUE (PNaToOBbIX
PErMCTPOB, BPEMEHHbIE MHTEPBAsbl PErMcTpaTtopoB cobbITuin
N T.0.) NPAMO C KnaBuaTypbl KOMMbOTEpPA. ATO JAET BO3MOX-
HOCTb peanu3oBbiBaTb pasnuyHble BapwaHTbl OpraHu3aumm
KOHTPONSl M ynpaBneHnsa AOCTYNnoM, rmbKo MEeHsst X B COOT-
BETCTBMM C TEKYLLMMU TpeboBaHUAMMN.

Mporpamma npepoctaBnsieT GonblUMe CEepBUCHbIE BO3-
MOXHOCTW onepaTopy, BbIBOASA Pa3HOOOpasHyko MHdOopMaLmto
Ha 3aKpaH. Hanpumep, Ha gucnnee KOMMbOTEPA MOXHO UMETb
nnaH OAHOro UM HECKOJSTbKMX MOMELLEHUN ¢ 0603HaYEeHHbIMU
Ha HEM KOHTPONUPYEMbIMM TOYKaAMMU, UHOMKALMIO HECAHKLMO-
HUPOBAHHbIX NPOHUKHOBEHUN (ecnn TpebyeTca - CO 3BYKOBbLIM
conpoBoXxgeHuem). Ha akpaH MOryT BbIBOAUTLCA MHOMOYUC-
NeHHble COObLLEHNS, HaNpUMep, NMOSHbIE UMW KpaTKMe OTYEThI
0 3aperncTpMpoBaHHbIX COObITUAX C BO3MOXHOCTbLIO UX pacne-
YyaTKM Ha NPUHTEpE.

7. PASMELLEHUE TEXHUWYECKUX CPEACTB CKY[
HA OBBEKTE

7.1 YcTpoUucTBa LieHTpanbLHOro ynpaBneHus

YcTponcTBa UeHTpansHOro ynpasneHust (nepcoHarbHble
KoMnbloTepbl), aernsawowmecs «modrom» CKY[ pekomeHayeTtca
yCTaHaBNMBaTb B OTAENbHbIX CAYXXEOHbIX MOMELLEHMNAX, 3aLm-
LLIEHHbIX OT A4OCTYNa NOCTOPOHHUX NUL, HANPUMEP B NOMELLIEHNN
cny>6bl 6e30nacHOCTU NN NOMELLEHUN NOCTa OXpaHbl O0bEKTA.
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OCHOBHble MOMOXeEHWsl, B COOTBETCTBMM C KOTOPbIMU
paspabaTbiBalOTCA pexunmbl paboTbl BCcen cuctembl b6esonac-
HOCTW, OMpeaenslTCa pPYKOBOASALMM COCTaBOM  CNYyXObl
GesonacHocTM, Ucxoas m3 oben koHuenuun obecneyeHus
©esonacHocT obbekTa. Ynpasngawowme nporpamMmmbl 3arpyxaroT-
CS B LEHTparbHbIi YNPaBnstoLwmn 1 BCrioMoraTenbHble KOMIMbO-
Tepbl UNN KOHTPOSNEPBI 1 3anNMpatoTCa CEKPETHbIMU KoAaMMU.

lMepcoHan oxpaHbl, a Takke Apyrux cnyxb, KoTopble
NOAKMIOYEHbI K 00LLEen KOMMbIOTEPHOW CETU He OOITKHbI UMEeTb
AOCTyrna K NporpaMMHbIM CpeacTBaM U BO3MOXHOCTU BINUATb
Ha YCTaHOBMEHHblE peXxunmbl paboTbl, 3a UCKMYEHUeM nuL
OTBETCTBEHHbIX 3a AaHHble paboTbl.

Mpn 06beanHEHUN KOMNBLIOTEPOB B CETb LienecoobpasHo
pa3genatb PyHKLMOHANbHbIE BO3MOXHOCTU Cpeau Nonb3oBa-
Tenewm ceTM n B COOTBETCTBUMN C 3TUM pasMeLLaTb KOMMbTepb!
B NomeLleHnsax obbekTa (CM. pUCyHOK 7).

7.2 YcTpoMCTBa KOHTPONSA U ynpaBneHus

Begywime koHTponnepbl U KOHTpomnnepbl, paboTtatowme
Ha HECKONbKO YCTPOWCTB 3arpaxneHusi pekoMeHayeTcs
pasmellatb B cheumarnbHbIX 3anvpaemblX MeTannmyeckux
WwKadgax unu HUwax, Ha BbiCOTe YOOBHOW AN TEXHUYECKOro
o6cnyxuBanua. Mpn aTom cnenyet ABepubl AaHHbIX LWKadoB
NN HULL BrOKMPOBAaTb OXPaHHOW CUrHanu3aumen Ha BO3SMOXHOe
OTKpbITME WK nponioM.  KoHTponnepbl, COBMELLEHHbIE
B OAHOM Kopryce C WUCMOMHUTENbHBbIMA WU CYUTbIBAKOLLUMU
yCTpONCTBaMK pekomeHayeTcsi obopyaoBaTb aHTUcaboTax-
HbIMW KHOMKaMu, NpegoTBpaLLalolLMMM HECaHKLMOHNPOBAHHOE
BCKpbITWE Kopnyca. Kopnyc AaHHbIX KOHTPOMSEPOB OOSTKEH
OblTb BbINOSIHEH M3 yOApPOMNpPOYHOro Martepuana, npegoTspa-
LLaKOLWMA KOHTPOSINep OT akToB BaHganuama. KoHTponnepsl,
ynpasnsowmne paboTon cumutbiBaTENEN UMM UCMONHUTESbHBIX
YCTPOWCTB OOHOW OBepwn B OBYX HanpaBneHWUsX, pekoMeHay-
eTCs yCTaHaBnuMBaTb C BHYTPEHHEW CTOPOHbl OXPaHAEMOro
NOMeLLEHMS.
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KoMnbioTep KOHTPOMbHO-NPONYCKHOMO NyHKTa ——,

MaeHTudbmkayms NnepcoHanbHOW KOPTOYKM U
chororpachun ee Bnagensua. KoHTpone
OTKPLITUR/33KPLITUA YCTPOACTE 3arpaMaeHuns

KoMnbloTep LUeHTpanLHoro NocTa oxpaHs! e

MOHUTOPUHI HECaHKUMOHWPOBAHHOIo A0CTYNa,
aBapPUIAHBIX W YPE3BLIYEAHBIX CUTYaUMA C
3BTOMaTUHECKUM BbIBOACOM TPEBOXHOW rpachuku
Ha MOHMTOP

KomneoTep otaena kagpoe e g

OchopmneHune, nevaTs NPonyCKOB ¥ BHECEHWE B

BGasy paHHseIX doTorpaguii nons3osarenei.
YyeT paboyero BpeMeHu.

RS 232

Cepsep cnyxbsl BeszonacHocTi R e

MporpammupoBarue aceit cuctemel Coop,
obpaboTka u perucTpauua BCEN nocTynawen
MHhopMaLMu,

KomnbioTepb! agMuHUCTpaLim

MonyyeHue HeoBXOAUMBIX AN HUX CBOAOK.

PucyHok 7 - [IpumepHoe pa3meuw,eHue komnsromepoe CKY/],
06bedUHEeHHbIX 8 cemb, Ha 06 bekme
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Bo us3bexaHue Bbixoga KOHTPOMSIEPOB M3 CTPOS UK
cboeB B paboTe He pekomMeHAyeTCca NogknyaTb UX K UCTOY-
HWKY NUTaHUS, OT KOTOPOro O4HOBPEMEHHO MUTaEeTCsl MCMosi-
HUTENbHOE YCTPONCTBO C 6OMbLLION NHAYKTUBHOCTHIO OOMOTOK,
npuBoasilee K OpocKky HanpsbkeHus no uenu nutauus. Ona
NCKITIOYEHMUST 3TUX HeXenaTenbHbIX NOCNeacTBMi HeobxoamMmo
npegycMaTtpmBaTb YCTAHOBKY cneuuanbHbiX AeMUpyroLmx
YCTPONCTB WM 3MEMEHTOB, racAWmnX WMMMNYNbCHbIE MOMEXW,
Bbl3BaHHbIE 3.4.C. CAMOMHAYKUNN OBMOTKM UCNOSTHUTENBHOMO
ycTpoucTBa.

Mpn paboTe yCTPONCTB KOHTPOMS U YNpaBreHnsi B CETEBOM
pexnme HeobxoouMO y4UTbiBaTb BO3MOXHOCTb MNOSABMEHUS
nomex n cboeB B paboTe M3-3a HEMPaBWUIIBHOIO MOHTaxa
COEOVHUTENbBHbIX NMMHUI N X AnuHbl. [na HopmanbHoW pabo-
Tbl pEKOMEHAOYETCS:

— ans wuHbl RS-485 ncnonb3oBaTh BbICOKOKAYECTBEHHbIN
3KpaHUPOBaHHbIN Kaberb BUTON napbl;

— Npyn 3HA4YMTENbHOW ANIMHE COeauHUTENbHOro kabens
NOAKNYaTb K LUMHE OKOHEYHblE U Cornacylrolme 3f1EMEHTHI.
Heobxoanmoe TOYHOE 3HAYEHWE BENTMYUHbI STUX IIEMEHTOB
3aBUCUT OT XapakTEPUCTUK kabens;

— 3a3eMnATb YCTPOMCTBA W 3KPaHMPOBAHHbLIE OMMETKM
kabenen B ogHom Touke (BO u3bexaHMe BO3HUKHOBEHUSA
OnyxgarLwmx TOKOB) XXenaTenbHO Yy BeAyLllero KOHTponnepa.
Mpwn 6onbluon anuHe kabernen 3a3eMrneHne MOXHO NPOU3BOaNTb
B Pa3HbIX TOYKaX, HO Mpu 3TOM 0bsA3aTEeNbHO UCMNONbL30BaTb
cneumanbHble MeToAbl U YCTPOMCTBA 3aLUTbl OT MOMEX;

— UCMOMb30BaTb LWMHHbIE YyCcunuUTeENuM npu 6GonbLion
AOnnHe kabens.

7.3 CuuTbIiBaTENN M YCTPOUCTBA UCMNOSTHUTESbHbIE

B 3aBucumocTM OT Tuna cuuTbiBaTeENnem M YCTPOMCTB
NCMOSNTHUTENbHbIX, MPOMNYCKHOM CMNOCOBHOCTM U OpraHuM3auuun
cucteMbl 6e3onacHOCTM obbekTa B LESIOM, OHW MOryT ycTa-
HaBnNMBaTbCA Kak BONM3M YCTPOMCTB 3arpaxneHusi, Tak

53



N HEeNnocpeacTBEHHO Ha HuX. [pn nx pasmelLeHnn Heobxoanmo
YyUMTbIBaTb YCNOBUS 3KCMyaTaumu, yaobcTBO MOHTaXa, Haaex-
HOCTb WM BaHOanocToMkocTb. Ha pucyHkax 8 n 9 npuBeneHbl
HEKOTOpble BapyaHTbl pa3MeLLeHNs N MOHTaXa cuyuTbiBaTenemn
N YCTPONCTB UCMOMHUTENBHbIX.

CuutbiBaTenn «Proximity» ynobHee Bcero pasmelliatb
Ha CTeHe, CKPbITHO B CTeHe nepep yCTPOMCTBaMU 3arpaxaeHunst
N gaxe C BHYTPEHHEW CTOPOHbI YCTPOWCTBA 3arpakgeHus,
Hanpumep, Ha BHYTPEHHEN CTOPOHE HeMeTannMyeckon asepu,
ecnu ee TonwmHa He npesblwaeTr 10 cm. [Npu MoHTaxe
cuuTbIBaTEnNs Ha MeTanne pekoMeHayeTcd, 4YTobbl mexay
OCHOBaHMEM CUUTbIBATENS U MeTannn4yeckon MOBEPXHOCTbLIO
pacctoaHne 6bino He meHee 25 mMm. B cnyyae, korga cteHa,
3a KOTOPOW YCTaHOBIEH CYMTbIBaTEb, OKa3blBAETCHA CIIULLKOM
TONCTON UNWN U3rOTOBMIEHa U3 MeTanna (CoaepXvT metannuye-
CKyl0 apmaTtypy), cuyMTbiBaTenb JOMNycKaeTcs ycTaHaBnvMBaTb
Ha PacCTOAHUK, Ha KOTOPOM OOSMKHa ObiTb obecneyeHa HeOOXxo-
Anmasi 3amTa OT BO3MOXHOIO HECaHKLIMOHMPOBaHHOIO Npoxoaa.

CuunTbiBaTENN MarHUTHbIX, BuraHa KapToyek, aneKTpoH-
HbIX KITHOYEN N KnaBuaTypbl Takke pekoMeHayeTcs pasMmellaTb
Ha CTeHe Unu HenoCcpeaCTBEHHO Ha YCTPOMUCTBE 3arpaxgeHus,
Ha BblCOTe YAOOHOW A51S NONb30BaHUS.

CuunTbiBaTENN MarHUTHBIX KapTOyeK (3a MWCKoYeHnem
COBMELLEHHbIX C UCMOMHUTENBbHBIMK YCTPONCTBaMMK) BO M36e-
XaHue nomex unun gaxe BbIXOA4a U3 CTPOS HE pekoMeHayeTcs
yCTaHaBnNMBaTb B HENOCPEACTBEHHON 6GrIM30CTM OT MOLUHbIX
NCMNOMHUTESNbHBIX YCTPOMUCTB, CO34alOLUMX CUSTbHbIE 3NEKTPO-
MarHUTHbIE Nons (ConeHonaHbIe, MarHUTHbIE 3aMKK 1 T.1.).

OneKTpoMarHuTHbIE 3aLlenkn pekoMeHayeTCss MOHTUPOBATb
B KOCSIKe OBEPHOM KOpoOku. [laHHasa ycTaHOoBKa no3sonseT 6no-
KMpoBaTb purerb 3amka, YCTaHOBSIEHHOMO B ABEPU NpU 3aKpbiBa-
HUM OBepu M pa3bnokupoBaTb 3aMOK MpW nogade curHana ot
KoHTposnepa. Kpome Toro Takasi ycTaHOBKa 3aLlesfiky no3songaeT
MOSTHOCTBKO COXPaHUTL 3aMOYHO-CKOBSHYIO OYPHUTYPY OBEPW.
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3awmuwaeman cTopoHa

KHonka Sawuujaeman ctopora CuNThIBaETE D
OTKPBIBAHMA
CuuTsiBaTens SauMwaeMan CTOPOHE o, o aareny

PasMelenue cyuThIBaTe el Ha cTeHEe

Jawmwaeman cTopoHa

Knonka
OTKPbIBAHMUA
KHonka
OTKPbIBAHWA El
Eﬁ 3awuiiaeman cTopoHa
CuuTuiBaTENs Cuuthisatens

PasMelienne cunThIBaTeNleil Ha JIBepH

Jawmwaeman cTopoHa
CuuTbiBaTens

3awmuwaeman cTopoHa Proximity Cuurnisarens

Proximity

PasMelueHne CYMTHIBATENEH 3a CTEHOM U 32 ABEPHIO

PucyHok 8 — BapuaHmbl pa3meuw,eHuUsi cHumbieamerneu

55



* K kOoHTpOnnepy

« 1

7 I

6 |2 6 6 |

K kouTponnepy K xoHTponnepy

YcnoeHble 0603HaYeHUs:

1 — MexaHu4yeckuli 3aMOK

2 — OnekmpomazHUMHas 3aujersika

3 — MazHumoKoHmaKkmHbIt amyuk omKpbImusi dseepu

4 — CoeduHumernbHasi Kopobka

5 — GnekmpomexaHudecKul unu 31eKmMpoMacHUMHbIU 3aMOK
6 — Kabesnb numaHusi 3aMKa

7 — Uenu yrnpaeneHusi U KOHMporisi

8 — l'ubkuti nepexod (kabenernposod)

PucyHOK 9- BapuaHmbl pa3meuwieHusi ucroJiHumeJsibHbIX ycmpo[lcme
Ha deeprlx KOHCMPYKyusix
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ONeKTpOMEXaHUYECKME 3aMKU PEeKOMEeHOyeTCHa yCTaHaB-
NMBaTb Ha AEPEBSAHHbLIX U MeTanfMyeckmx ABEpsiX Maccou OO0
100 kr npu ycnosuu cpegHen HarpyxeHHoctn (go 100 — 200
NpoOXo4oB B AeHb). lNpumeHeHne 3TMX 3aMKOB ANt ABEpPEN
C BbICOKOW Harpy>XeHHOCTbI0 He3I(EKTUBHO NO MPUYMHE Bbl-
COKOF0O MEXaHW4YeCKOro M3HOCa W Kak CrefCTBME CHUKEHUS
HaOEeXHOCTU M cpoka cnyxbbl. OBbIYHO Yalle BCEro anekTpo-
MexaHM4yecKkne 3amKu yCcTaHaBnvBalT Ha [Bepwu (HaknagHowm
NN BPE3HOW 3aMOK), HO MHOrAa 3TN 3aMKWM yCTaHaBNMBaKTCA
N Ha OBepHON Kopobke.

ONEeKTPOMarHUTHbIE 3aMKM PEKOMEHYEeTCH YCTaHaBNMBaTb
Ha OEPEBAHHbIX U MeTannmMyecknx asepsix maccom o 650 kr
B YCIOBUSIX BbICOKOM HarpyxeHHoctn (bonee 200 npoxonos
B AeHb). OTCyTCTBUE AeTanen, NoaBepXKEHHbIX TPEHUIO U U3HOCY,
AenatT 3TOT 3aMOK NnpakTuyeckn BeYHbiM. OcoBeHHOCTb AaH-
HOro 3amka siBnsieTca HeobXoOMMOCTb MOCTOAHHOM nogauvn
TOKa Ha OBMOTKy ero anekTpomMarHuTa, Tak Kak npu nponagaHum
HanpsbKeHUst NUTaHNUS, HanpuMep NPy aBapum U yMbILLIIEHHOM
o6pbIBE NPOBOAOB 3aMOK OTKpbiBaeTcs. B cBA3n ¢ atum ans
HagexHon paboTbl Heobxoommo Oyb6rnmMpoBaHWe ero MexaHu-
YECKMM 3aMKOM WU NMPUMEHEHNE AOMNONHUTENBHOIO pe3eps-
HOro NUTaHUA.

Mpn COBMECTHOM MCMNOMb30BAHUN MarHUTHOKOHTaKTHbIX
nspewarenen (tunos KO 102-4, NO 102-5, NO 102-6, NO
102-14, WO 102-15/1, WO 102-20) B Ka4yecTBe [AaTYMKOB
NOMOXEHNs1 ABEPU C ANEKTPOMArHUTHBIMU U 3NIEKTPOMEXaHW-
YEeCKMMU 3aMKaMW, OHW [OMXKHbl ObITb pasHeceHbl Apyr
OT Apyra Kak MOXHO farnblue.

[Mpy yCTaHOBKM WCMOMHUTENBHLIX YCTPOWUCTB (3aMKu,
A0BOOYMKN, NpuBOAbl U T.M.), Tpebyowmx ana ceoen paboTbl
NOABOAKM  9MEKTpoOnNuTaHus, HeobxoaMmo  MChnonb3oBaTb
cneumanbHble yCTporcTBa 1 kabenu, obecneyrBaroLLme 3NeKTpo-
N noxapobe3onacHocTb (OCOBEHHO Ha CropaembiX KOHCTPYK-
LMSX), @ Takke 3awmuTy OT NOBPEXOEHUA NPU OTKPbLITUI/3aKPbITUN
asepen (rmbkne kabenenpoBoapl).
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8. MOHTAX JJIEKTPOMNMPOBOAKU TEXHUYECKUX
CPEOCTB CKYQ HA OB BbEKTE

8.1 AnekTponpoBoaka TexHu4yeckux cpeacts CKY[

nekTponpoBoaka TexHudecknx cpeacts CKY[L npeg-
CTaBnAT cobON COBOKYMHOCTb KaberbHbIX FMHUN U NINHURA
NPOBOAOB  3NEKTPUYECKMX coeauHuTenen, TpybonpoBoaoB
N KOpobOB, MPOMOXEHHbLIX M 3aKPEMSIEHHbIX Ha 3NeMeHTax
30aHUA U COOPYXXEHUW, NS NPOoKnagku kabenem n NpoBoOoB,
YCTPOWCTB MX KPEMMEHNA N 3alUMTbl OT MEXaHUYECKMX MOBPEX-
OEHUN.

[na MOHTa)ka 3neKTpOnpPOBOAKM pPEKOMEHAYEeTCs npume-
HATb Kabenu u npoBoAda, MepeyYeHb KOTOPbIX NpuBeaeH
B Tabnuvuax 6 n 7, 3a UCKNIOYEHNEM Cry4yaeB, Koraa kabenbHas
M NpoBOAHAA NPOAYKUMS BXOOUT B KOMMIEKT NOCTaBKU Wnn
OroBOpeHa B TEXHNYECKOWN foKymeHTaumm Ha CKY[].

CnegyeT NOMHUTb, YTO Npu BOMbLION ONWHE 3NEeKTPo-
npoBoakn (bonee 50 m) ans 6opbbbl C 3NEKTPOMArHUTHLIMN
nomexamm HeobxogMMO  UCMONb30BaTb  3KPaHMPOBAHHLIE
kabenss n nposoga, BuTbie napbl. CedyeHne (gnameTtp) npo-
BOAHMKOB BblOMpaeTcst Mcxoaa U3 OfMHbl 3N1EKTPONPOBOAKM
N HarpysKku.

Kpome TOro, Boibop BUOOB 3NEKTPONPOBOAKM, NPOBOAOB,
kabenen, Tpyb n kopoboB ¢ NpoBogamMu 1 kabensamm n cnocobos
NX NPOKNaaKmM OOSMKEH OCYLLECTBNATLCS C y4eToM TpeboBaHui
3MEKTPO- N NOXapHOM 6e30nacHOCTM.

onektponposoaka CKY[l nogpasgensietcs Ha:

— NIMHUKM CBA3K (Lenn CUrHanmsaumm 1 ynpasneHusi, LWNHbI
AaHHbIX, MHTepdencHble WnHbI), obecnedvmBarolne CBA3b
MEXOY WCMNOSTHUTENBbHBbIMW YCTPONCTBAMWN, CUYUTbLIBATENSAMMU,
KOHTpOSepamMm 1 KoOMnboTeEPaMU;

— HU3KOBOJSbTHbIE Uenn nuTaHusa (12/24 B noCTOAHHOrO
TOKa);

— BbICOKOBOJbTHbIE Lenu nuTaHms (230/400 B nepemek-
HOro Toka 4Yactotom 50 ).
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Tabnuua 6 - PekomeHOyeMmbll nepedeHnb rnpoeodos u kabenel

y CeyeH. xui,
Mapka ka6ens ucsio xun (Guamemp Cnocob O6nacmb lMpumeya-
(nap) ) ’ npoknaoku npumeHeHusi Hue
ABBI, AMBIr TOCT 2,3 2,5-50 BHyTpu nomerye- Cunosble Lenu HonyckaeTtcs
16442-80 [5] HUI, B TOHHENSX, 3MEKTPOnuTaHnsa | Npoknagka B
KaHanax 3emne B
Tpy6ax
ABPI, AHPIT, BPI" 2;3 2,5-50 BHyTpu nometue- Cunosble Lenu
FOCT 433-73 [6] HUIA, B TOHHENSAX, B | SNeKTponuTaHus
KaHanax
AlNB 2,5-50 B cTanbHbIx nyc- MoHTax anek-
FOCT 6323-79 [7] TOTHbIX KaHanax TpUYecKnx uenemn
CTPOUTENbHBLIX KOH-
CTPYKUMWA
KPBI', KHPI", AKPHI, 4,57, 0,75-25 BHyTpu nometLue- Llenn ynpasne- HonyckaeTtcs
KPBI", AKIcBI", KBBI, 10; 14; HWIA, B TOHHENSX, B | HUS 1 curHanu- npoknagka B
KMBI', KMcBI, 19; 27; KaHanax 3auunmn 3emrie B Tpy-
FOCT 1508-78 [8] 37 Oax
AKBBI', AKIMNBI TOCT 4;5;7 2,5 BHyTpu nometlue- Llenn ynpasne- Kpome no-
1508-78 [8] HUR, B TOHHENSAX, B | HUA N curHanu- »KapoB3pbl-
KaHanax 3aummn BOOMACHbIX
nomMeLleHnn
TCB (5; 10; 20; 0,5 MoHTax obopyno- Llenn curHanu-
TY 16-K71-005-87 30; 41; 103) BaHUA 3auumn
NPAMNM TY (0,8; 1,0; 1,2) | BHyTpn nometLLe- Llenn ynpaene- C mMeaHbIMK
16.505.755-80 HWS MO CTeHaM 34a- | HMS 1 curHanu- Xunamm
HUN, B 3emMIie 3auunmn
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CeyeH. xu,

W Yucno xun Cnocob O6nacmb lMpumeya-
apka kabesns (Ouamemp,
(nap) MM2) npoknadku npuMeHeHus Hue
TPM 2 0,4-0,5 BHyTpu nomeLlueHmn | AGoHeHTCkas
TY16.K04.005-89 1 NO HapyXHbIM cTe-| TenedoHHada
HaMm 30aHun pacnpegenu-
TenbHas ceTb
TAM, TrB (10; 20; (0,5; 0,7) BHyTpu nometLue- Llenu curHanum-
FOCT 22498-88 [9] 30; 50; HUI, B KaHanu3a- 3aunn, MECTHble
100) UMK, NO cTeEHAM TenedoHHble
3[aHu1IA, Ha onopax | cetu
TANB, THAMNBr (10; 20; 30; (0,5; 0,7) B 3emne B TpaH- Llenn curHanu-
FOCT 22498-88 [9] 50; 100) wee 3aumm
TPB 2 (0,4; 0,5) BHyTpu nomeenunin | ABoHeHTCkas Te-
TY 16.K04.005-89 1 NO HapYyXHbIM CTe-| nedoHHas pacnpe-
HaMm 30aHUN aenutenbHas ceTb
PK-75-2-12 (2) BHyTpu nometue- B Tenesnsmnokx- Koakcuanb-
FOCT 11326.70-79 [10] HWUW, MO CTEHaM HbIX YCTaHOBKax HbI kabenb
PK-75-2-13 (2) 30aHui, B KaHanu-
rOCT 11326.71-79 [11] 3aumm
PK-75-4-11 (4)
rOCT 11326.8-79 [12]
PK-75-4-12 (4)
FOCT 11326.9-79[13]
PK-75-4-15 (4)
FOCT 11326.22-79 [14]
PK-75-4-16 (4)

MOCT 11326.23-79 [15]
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CeyeH. xu,

W Yucno xun Cnocob O6nacmb lMpumeya-
apka kabesns (Ouamemp,
(nap) MM2) npoknadku npumMeHeHusi Hue
PK-75-7-15 (7)
FOCT 11326.24-79 [16]
PK-75-7-16 (7)
FOCT 11326.25-79 [17]
PK-75-9-12 (9)
FOCT 11326.26-79[18]
PK-75-9-13 (9)
FOCT 11326.12-79[19]
PrILL 2;8;10; | 0,5;0,75; 1,0 | B kananusaumsx, Llenn ynpaBneHus
TY 16-505-670-74 12; 14 no cTeHam 34aHnn | TeNeBU3NOHHbIX
yctaHoBok u CKY[l
HB 1 0,8-1,0 MoHTax obopy-
FOCT 17515-72E [20] [OBaHUSA
HBM 1 0,8-2,5 BHyTpunpnbop-
FOCT 17515-72E [20] HbIN N MeXnpu-
OOPHbIN MOHTaX
MIiB 1 0,2-1,5 BHyTpunpubop-
TY-16-505.437-82 HbIN U MeXnpu-
OOpPHbIN MOHTaX
MKLU, MK3OLW 23,5, 7; 0,35; 0,5; [ns npoknagkm MoHTax npmbopos
OCT 10348-80 10; 14 0,75 BHYTPU NMOMELLEHWN
OTKPbITO, B TpyOax
MPIMA 2 1,6 BHyTpu nomeweHnsa | Lienn curHanu-

TY 16.505-755-80

No CTeHaM 34aHuM,
B 3eMJ1e OTKPbITO U
B Tpybax

3aumn 1 ynpae-
nexHus
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CeyeH. xun,

W Yucrno xun Cnocob O6nacmb lpumeya-
apka kabesns (Ouamemp,
(nap) ) npoknaoku npumMmeHeHus Hue
AlNrB 2,3 2,0-6 Hernbkum moHTax Llenn anekTtponu-
FOCT 6323-79 [21] 3NeKTPUYECKMX Lienen| TaHns
nrB 2,3 0,75-4 Hernokum moHTax Llenwn anekTponu-
OCT 6323-79 [21] 3NEKTPUYECKMX Lienen| TaHns
nB1 1 0,5-95 B cTanbHbIX Tpy- MoHTax c1noBbIX
FOCT 6323-79 [21] 6ax, MyCTOTHbIX N OCBETUTENbHbIX
KaHanax ctpou- uenen
TenbHbIX KOHCTPYK-
LMK, HA NOTKax
nB3 1 0,5-95 B cTanbHbIX Tpy- "'MBKMIA MOHTaX
FOCT 6323-79 [21] 6ax, MyCTOTHbIX uenewn, rmokun
KaHanax cTpou- MOHTaXX NPW CKpbl-
TenbHbIX KOHCTPYK- | TON U OTKPbITON
LM, Ha NOoTKax npokragke
LIBBI 2-3 0,5-0,75 BHyTpu nomelue- MpucoeanHeHus
FOCT 7399-97 [22] HUIA MaLUVH 1 Npubopos
K CeTAM Hanpsixe-
Hnem o 400 B
JICB 2,4,10 0,4-0,5 BHyTpu nometLue- MoHTax uenen
TY 16.705.403-85 HUI, MO CTeHaMm curHanusaumm u
30aHUN ynpaBneHus
MKCB 2,34 0,5 BHyTpu nomeLe- MoHTax uenen

HUI, MO CTEHaM
30aHUN

curHanusauum u
ynpaBneHust
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Tabnuuya 7 - ObosHa4YeHue rnpoesodoes u Kaberneu

ABBI — kabenb ¢ nsonsaumen n 060onoYKon U3 NONMBUHUIIXNIOPUA-
HOro nractukaTta, 6e3 3alMTHOro NoKpoBa C antoMUHUEBOM
YKUMOW, TOKNin

AMNBIr — kabenb ¢ nsonaunen n3 nonuatTuneHa, obono4Ykon 13 no-
NBUHUINXNOPUAHOrO nnactukarta, 6e3 3aluTHOro NokpoBa
C antOMUHNEBOW XUMOW, TNMOKNIA

ABPI — kabenb C NONMBUHUIXIOPUAHOM 060M0YKON C antoMuHue-
BOW >XMMOW, MMOKNI

AHPI — kabenb C Pe3nHOBOM MacrnocTonKoW OBOONOYKON, He pac-
NPOCTPaHSOLLEN FOPEHME, C antOMUHUEBOW XXUITOW, TMOKWIA

BPI — kabenb C MONMMUBMHUIXNOPUOHON OBONOYKON, C MEAHOM
YKUMOW, TMOKNI

AlB — NpoBO4, C asrtoMUHUEBOW WNW artOMUHUEBOW, MNaKUpO-
BaHHOW Mebt0, XUINOW C NONNBUHUNXITOPUOHOM U3onsaumen

MB1 — NMPOBOJ, C MEAHOW XKMIOWN C MOAMBUHUITXITOPUAHOWN U30NsUmMen

NnB3 — MPOBO, C MEOHON XWUMOW C NOMMBUHUNXIOPUAHON U30Ns-
LMen NoBbILLEHHOW rMOKOCTU

KPB1 — kabenb ¢ m3onaunen n3 pesvHbl, 000M0YKOM 13 MOSNMBU-
HUNXNOPUAHOrO NnacTukara, ¢ MeaHoON XUIon, rmokui

KPHI — kabenb ¢ u3onsunen n3 pesnHbl, 0OONOYKON M3 PE3NHDI
He pacnpOCTPaHSIOLLIEN FOPEHNE, C MEOHOW XXUIOW, TMOKUN

AKPHIC | —kabenb ¢ n3onaumen u3 peavHbl, 0605104KOM U3 Pe3nNHbI He
pacnpoCTpaHsoLLEN rOpeHne, C antoMUHUEBOM XMUIMON, TMOKUIA

KPBI — kabenb ¢ u3onsaunen U3 pesvHbl, 000M0YKOM U3 MONUBU-
HUXIOPUAHOIO NacTmkara, C MegHON XUITon, rmbKui

AKIcBI™ | — kabenb ¢ n3onsiumMen 13 camosaTtyxaroLero NonMaTUNeHa,
0000YKOM 13 MONMMBUHUIIXIOPMAHOIO MNnacTukarta, ¢ anto-
MWHWUEBOW XUMOW, TMOKNIA

KBBI - kabenb ¢ n3onsaunen n 060MNoYKOM U3 NONIMBUHUIXITOPUA-
HOro nnacTukaTa, ¢ MeaHOW XWUIOW, TMOK

KrBIr - kKabenb C M3onaAunein 13 NonMaTmuneHa, o0ONOYKON 13 Nonu-
BVHWUINXJIOPUAHOIO niiacTvkaTa ¢ MegHOM XWUIOW, TMOKui

KMcBIr | - kabenb ¢ nsonsaumen n3 camosaTtyxatoLlero nonmaTuieHa,
000MoYKOM 13 MONMUBMHUIXIIOPUOHOMO MnnactTukarta ¢ mepn-
HOW XXMMNOW, rTMOKUIA

AKBBI' | - kabenb ¢ nsonsumen n o60no04kon 13 NONMBUHUNXIOPUA-
HOro nnacTukaTa, ¢ antoMUHUEBOW XNIMOW, TMOKUIA

AKIMBIT | kabenb ¢ nsonsaunen 13 nonuaTuneHa, obomno4Ykon 13 nonum-

BMHUNXMOPUOHOIO MfactukaTta, C antoMUHUEBOW >KUIOWN,
rMoKuin
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TN

- kabenb TenegOHHbIN, C NOMUITUIIEHOBOW U30MsSLMEN B
NONUITUIIEHOBOW 0B0M0YKE C antoOMUHUEBLIM 3KPAHOM

TNB

- kabenb TenegOHHbIN, C MONUITUIIEHOBON WU3ONSLMEN C
antoMUHUEBBIM 3KPAHOM, B MONUBUHUITXITOPUAHOM 0060M04Ke

TAMB

- kabenb TenegOHHbIN, C NOMUITUIIEHOBOW U30MsSLMEN B
nonuatuneHoBo obonoyke, C antoMUHUEBLIM 3KPAHOM,
OpPOHMPOBAHHbLINA CTaNbHLIMWU JIEHTaMWU, C HapYXHbIM 3a-
LUMTHBLIM MOKPOBOM

TAMNBr

- kabenb TenedgoHHLIN, C NONUITUIEHOBOW U30MNsLUMEN B
NMONNITUITIEHOBOM 0OOSIOYKE C  antoOMUMHUEBLIM 3KPaHOM,
OpPOHMPOBAHHbLIN CTaNbHBLIMU JIEHTaMU C NPOTUBOKOPPO3K-
OHHbIM MOKPbLITUEM, TMOKUI

HB

- npoBoa MOHTaXXHbIA C XXWUITOW N3 MeAHbIX JTY>K€HHbIX Npo-
BOJIOK C n3onsaumnen m3 NOJINBUHUNXTTOPUAOHOIO njiactukarta

HBM

- NpoBoa MOHTaXXHbI C XXUOW U3 MeaHbIX NPOBOJIOK C N30-
nayuen s NOJIMBUHUITXNTOPUAOHOIO niacTtukaTa

MKLL

- kabenb ¢ m3onaunen n obono4kon 13 nonmBuHUNXNopua-
HOro nnacTtukarta

MK3LL

- kabenb ¢ n3onaunen n 060NOYKON U3 NOSIMBUHUIXITOPUA-
HOro nnacTukaTa, 3KpaHMPOBaHHbLIN

AlNB

- NPOBOA C artOMUHNEBBLIMU UK ankioMUHUEBLIMU, MIAKUPO-
BaHHbIMW MebH0, Xunamm ¢ NosIMBUHUMIXITIOPUOHON N30s-
LMen, NNockui ¢ pasgenmutenbHbiM OCHOBAHNEM

rnrB

- NMPOBOA C MEAHbIMW Xunamum C MNONIMBUHUMXITOPUOHOWN
n3onaumen, NOCKUN C pasgenmrenbHbIM OCHOBaHMEM

LLUBBIM

- WHyp bk ¢ napannenbHbIMU XuUnamu C NMONMBUHUI-
XNOPWAHOWN n3onsumen, B NONMBUHUIXIOPMAHON 060M0YKe,
Ha HOMWHanNbHoe nepemeHHoe HanpshxeHve 0o 380 B

PK

- kabenun pagmovacToTHble

JICB

- JIeHTO4YHble npoBoda C n3onsaumen 13 nonuvaTureHa unu
NONMMMBUHUINXINOPUAOHOIO nnactukata ¢ MegHbIMU Jy>XeHHbI-
MW XUnamu

TPI

- npoBoga TenedgoHHble pacnpeaenuTernbHble, oaHonap-
Hble C MegHbIM/ TOKOMPOBOASALLMMW XMUamMu C NONNITUNe-
HOBOW U NONMBUHUNXNOPUAHON n3onaunen

MPrirm

- kabenb ¢ NONMaTUNEHOBON M30MsALMEN B NONUITUIEHOBOW
000noYKe C MeaHbIMU Xunamm

TPB

- NpoBOA TenedOHHbI pacnpedenuTenbHbil ¢ MeaHbIMU
YKUNaMm ¢ NonMBUHUNXIOPUOHON M3onsumnen

TCB

kabenb ¢ MeaHbIMK XuUnamu, ¢ n3onsumen n obonoykon 13
NOJIMBUHUNXITOPUAOHOIO njiactukarta
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MPIMA | - kabenb ¢ NONU3TUNEHOBOW U30NSLMEN B NONUITUNEHOBOM
000noYyke ¢ antoMUHUEBLIMU XUNamm

P - MPOBOAA MOHTaXHble C BONIOKHUCTOM WIM MIIEHOYHON W
NOJSIMBUHUMXITIOPUAHON U3onsiumen

MI'LLIB - NpoBOAA C PE3VMHOBOM MU3onsaumnen Ans pagnoyctaHoBOK

BBI - kabenb C n3onsAunen n 06omnoYKon 13 NONUBUHUMIXIIOPUA-
HOro nnacrtukaTa, 6e3 3alMTHOro NOKPOBa, M’MOKNIA

MKCB - MPOBOA C MOMVBUHUNXMOPUAHOW W30NSAUMENA, CTaHLMOH-
HbI KPOCCOBbIN

8.2 MoHTaX nNWHMA CBSI3U, HU3KOBOJIbLTHbLIX Lenewn
nuTaHus

MOHTaX anekTponpoOBOAOK AOSMKEH BbINOMHATLCH B CO-
OTBETCTBMM C NPOEKTOM (akToM obcrnefoBaHUA U TUNOBbLIMU
NPOEKTHbIMU peLleHnsMKn) ¢ ydetom TpebosaHun MY, CI1
76.13330.2016 "CHwul1 3.05.06-85 OnekTpoTexHn4yeckmne ycT-
pouncTea"[23].

Mpn OTKpbITOM napannenbHOM MpoKnagke MNpoOBOAOB
nnn kabenewn NMHUN CBS3N N CUMOBbLIX JIMHUA NUTAHUA U OCBe-
LLIEHNs, pPacCTosHNE MeXdy HUMW AOSMKHO OblTb HEe MeHee
0,5M, B npotuBHOM cny4ae p[ormkHa ObiTb obecnedeHa
3awmTa OT HaBOAOK. ATO TpeboBaHME OTHOCUTCS U K HU3KO-
BOMbTHbIM LENAM MUTaHWS, €CNN OHU 3anUTbIBaOT MOLLHbIE
WHAOYKTUBHbBIE HAarpy3ku (3NeKTpoMarHuTbl, corieHonabl 1 T.1.)
YCTPOWCTB 3arpakaeHuns.

Tpaccbl npoBogoK HeobxoanMmMo BbibpaTb HaukpaTyamn-
LWMMWN, C YY4ETOM pPaCrOSIOXKEHUSA INEKTPOOCBETUTENMBHbIX,
paguoOTPaHCIIAUMOHHBIX CeTen, BOAOMNPOBOAHbLIX M ra3oBblX
MarmcrTparnemn, a Takke gpyrmx KOMMyHUKaLUA.

lMpoknagka NpoBoAoOB M Kabenen Nno CTeHaM BHYTPU OX-
paHAeMbIX 30aHWU JOMKHA NPOM3BOANTCSA HA PACCTOAHUN He
mMeHee 0,1 M OT NOTOSKa, N Kak NpaBumno, Ha BbICOTE HE Me-
Hee 2,2 M oT nona. Npu npoknagke NpoBogoB M kabenen Ha
BbICOTE MeHee 2,2 M OT nona AormkHa 6biTb NpeaycMoTpeHa mx
3almTa OT MeXaHU4YeCKNX NOBPEXOEHNN.

ONeKTPonpoBOAKN, NPOXoAsLMEe NO HAPYXKHbIM CTEHaM
Ha BbICOTE MeHee 2,5 M U Yyepes NoMeLLeHNd, KOTopble He
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noanexaT 3awmTe, OSMKHbI OblTh BbINOIHEHbLI CKPbITLIM CMO-
cobom nnun B MeTannmyeckmx Tpybax.

[Mpn nepecevyeHUn CUNOBbIX U OCBETUTESIbHLIX CETeN,
kabenu n nposoga CKY[ oomkHbl 6bITb 3aMLLEHbl PE3NHO-
BbIMW MU NOSNTUXIIOPBUHUIOBBLIMU TPYOKaMm, KOHLIbI KOTOPbIX
AOJDKHbI BbICTYNaTb Ha 4 — 5 MM C KaXXAoW CTOPOHbI Nepexo-
na. lNpu nepeceyeHnn kabenn GonblUEN €MKOCTU AOSTKHbI
npuneraTtb K CTEHe, a MeHbLUEN eMKOCTU ornbaTb Nx CBEpXY.
Kabenn meHbLlEN €MKOCTM [onyckaeTcd nponyckaTb Mnog
kabensimmn 6onbLien eMKOCTU Npu NpoKnagke ux B WTpobax.
He pgonyckaeTcsa npoknagka no cteHaMm pacnpenenurenbHbIX
kabenen emkocTtbto 6onee 100 nap.

[Mpn BbINOMHEHUN CKPLITOM MPOBOAKN B MOMY U MEXAy-
3TaXHbIX NEPEKPbITUAX Kabenu AO0SMKHblI NPOKNaabIBaTbCA
B KaHanax u Tpybax. 3agenka kabenem B CTpouTerbHble
KOHCTPYKLMWN Harmyxo He gonyckaeTcs. Ha npoknagky cKpbITom
NPOBOAKN COCTaBMSIETCS akKT.

Mpn npoknagke kabenen B Mectax NoBopoTa Nog yrriom
90° (Mnn 6nM3KnX K HemMy) paguyc msrmba AosmKkeH ObiTb He
MeHee ceMu anamMmeTpoB kabens.

Kabenn n npoBofa LOMKHbI KPENUTBCHA K CTPOUTENb-
HbIM KOHCTPYKUMSAM NPW NOMoLLM cKpeb mnm ckob 13 TOHKOMU-
CTOBOW OLMHKOBAHHOW CTanu, NOMNITUIEHOBbLIX 31aCTUYHbIX
ckob. YCTaHOBKa KpenexHbIX AeTanen AOoMmKHa Npov3BOAMTCSA
C NOMOLLIO LWYpPYNnoB nnu knes. MNMpu Nnpoknagke HeCKOSNbKMUX
NPOBOAOB MO OAHOMW Tpacce AomnyckaeTcs pacnonaratb UX
BMMOTHYIO APYr K ApYry.

[na coeguHeHna 1 OTBETBEHMS NPOBOAA U LUMH pPeKo-
MeHOyeTCA MNPUMEHSATb pacnpefenuTernbHble U COeaunHU-
TenbHble KOpoOkM. PaccTtosiHne oT kabenen n n3onuMpoBaH-
HbIX MPOBOAOB, MNPOKMaAbiBaeMbIX OTKPbITO, Hemnocpenct-
BEHHO MO 3fEMEHTaM CTPOUTENbHON KOHCTPYKLMM MOMeLLe-
HUSE 4O MECT OTKPbITOrO pasMeLleHust (XpaHeHUs) roproumnx
MaTepuanoB, AOMKHO 6biTb He meHee 0,6 m. NMpn nepecede-
HMe npoBodoB W kabenew ¢ TpybonpoBogamu paccTosiHue
MeXay HUMWU B CBETY [OOMMKHO OblTb He MeHee 50 mm,
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a ¢ TpybonpoBogamu, cogep>kalumm roproyme Unu nerko-
BOCMIaMEeHAKLWMEC XNUOKOCTU U ra3bl, — He meHee 100 mm.
[Mpn napannenbHOM NpoOKagke paccTosiHMe OT NPOBOAOB U
kabenen oo TpybonpoBoaoB AOMKHO ObITb HE MeHee 10 MM,
a oo TpybonpoBOAOB C rOpPHYMMU UNKU NErkoBOCMNIaMeHso-
LLIMMUCS XKUAKOCTAMKU 1 razamun, — He meHee 400 mm.

8.3 MNpoknaaka anekTponpoBoAKM B Tpybax

lMpuMeHsieMble ONs 9NeKTPONPOBOAKM CTarbHble TPYObl
OOMKHbI UMETb BHYTPEHHIOK NOBEPXHOCTb, UCKIHOYAIOLLYIO MO-
BpeXaeHve n3onauum NpoBoaoB Npu nx 3atarmBaHum B TpyOy.

CrtanbHble Tpybbl, NpoknagbiBaemble B MOMELLEHUSX C
XUMUYECKN aKTUBHOW CpPedon, BHYTPU U CHapYXuW OOSDKHbI
MMETb aHTUKOPPO3UMHOE MOKPbITUE, CTOMKOE B YCIOBUAX AaH-
HOM cpefbl. B mecTax Bbixoga NpoOBOAOB M3 CTallbHbIX TPYyO
cnefnyeT ycTaHaBNMBaTb U30NALMOHHBLIE BTYIIKK.

[na oTBETBNEHUST N COEOMHEHUN CTanbHbIX TPYOHbIX
NPOBOAOK KaK OTKPbITLIX FaK M CKPbITbIX, CneayeT NpUMEHATb
KOPOOKM, ALMKA U T.M. U30ENUs.

PaccTtosiHne mexay NpoTsKHbIMM KOpOBKamu (dAwimka-
MW) He AOSMKHO NPeBbILWATh:

- 50 M - npu Hann4nn ogHoro nsrnba Tpyo;

- 40 ™M - npy Hann4MM OByx N3rndos Tpyo;

- 20 M - Npu Hanu4umn Tpex narnbos Tpyo.

PacctosiHne Mexgy TOYKaMu KpenmneHust OTKPbITO
NPOSOXEHHbIX CTanbHbIX TPYO Kak Ha rOpM3OHTanbHbIX, TaK
N Ha BEpPTUKANbHbIX MOBEPXHOCTAX HE AOMKHO MPEBbIWATL:

-2,5M - ana Tpy6 ¢ ycrnosHbIM npoxogaom Ao 20 mm;

-3 M - ansa Tpyd € yCrnoBHbIM NPOXo4oM A0 32 MM;

-4 ™M - gna Tpy6 ¢ ycrnoeHbIM npoxogom 0 80 mwm;

-6 ™M - ansa Tpy6 ¢ ycnoHbIM npoxogom Ao 100 mm.

PaccTtosHne mexay Toukamu KpenreHuss metansnopyka-
BOB HE AOSMKHO NPEBbILLATh:

- 0,25 M - Ana mMeTannopykaBoB C YCMNOBHbIM NMPOXO40M
[o 15 mwm;

- 0,35 M - Ansa mMeTannopykaBoB C YCMOBHbLIM NPOXO40M
0o 27 mm,
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- 0,45 M - ona meTannopykaBoB C YCIOBHbIM MPOXO40M
0o 42 MM,

TpyObl C aNeKTponpoBOAKaMn A0SMKHbI ObiTb 3akpense-
Hbl HA ONOPHbIX KOHCTPYKLUMAX Ha pacCTOSAHUKN OT BBOAA:

- B Npunbopsl - He ganee 0,8 m;

- B COEOQUHUTENbHbIE N NPOTSXHbIE KOPOOKM He aanee
0,3 m;

- B rmbkune metannuyeckme pykasa - 0,5 - 0,75 m.

[MpuBapmuBaTtb cTanbHble TPYObl K METaNOKOHCTPYKLUM-
M He JornyckaeTcs.

Mpoknagky NpoBOAOB M Kabenewn B HeMeTanImyeckmx
(nnactmaccoBbix) Tpybax crneayeT BbINOSHATbL B MOMELLEHU-
X npu TemnepaTtype Bo3gyxa He Hwxe muHyc 20 °C n He
Bbiwe nritoc 60 °C.

[MpuMeHsieMble AN 3alnTbl 3NEKTPONPOBOAOK OT Me-
XaHN4YeCKMX NoBpexaeHun TpybonpoBoabl AOMKHbI N3roTas-
NMBaTbCA W3 HErop4Mx TpyaHOCropaemMbiX MaTepuanos
C HarpeBOCTONKOCTbIO He MeHee 105 °C, cornacHo TpeboBa-
Huam FOCT 8865-93 (MOK 85-84) [24].

HemeTtannuuyeckue TpyObl, NpoknagbiBaeMble OTKPbITbIM
CNoCOBOM [OMMKHbI KPEnUTbCA Tak, YToObl ObINO BO3MOXHO
nx csobogHoe nepemelleHve nNpu NUHEMHOM pacLUMpPeHUn
UM CKaTuUmM OT U3MEHEHNS TeMNepaTypbl OKPYXXatoLLen cpeapl.
KpenneHuwe crnegyeTt BbINONHATL ckoBamu, XoMyTamMn U Ha-
Knagkamun. PacctosiHne mexagy TouYkaMu KpenneHust OTKpbITO
NPOMOXEHHbIX NOMMMEPHbIX TPYO HEe LOMKHO NpeBbILATb:

-1 ™ - ansa 1py6 gnametpom 20 mMm;

-1,1 ™M - ansa Tpy6 guameTpom 25 mm;

-1,4 M - ana Tpy6 guameTpom 32 MMm;

-1,6 M - ansa Tpy6 gnameTtpom 40 mm;

-1,7 m - ana Tpy6 gnameTtpom 50 mMm;

M3meHeHne HanpaBneHun 3aluTHbIX TPyO OCyLLuecTB-
nsetca mnsrmbom. MNpu mn3rmbe Tpyb cnegyet, kak npasuno,
NPUMEHATbL HOPMAanu3oBaHHble YyrNbl nosopota — 90°, 120°
n 135° n HopmanusoBaHHble paguycbl ndrmba — 400 mm,
800 mm 1 1000 mm.
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B kauyectBe rmMbBGKux BCTaBOK B 3aluTHble Tpybbl npu
HanM4MM CrOXHbIX MOBOPOTOB W YINOB nepexoaHble Tpyo
N3 OOQHOWM NIIOCKOCTW B OPYryt0 U AN yCTPOWCTBa Temnepa-
TYPHbIX KOMMNEHCATOPOB crnefyeT NpUMeHsTb rmbkne metan-
nnyeckme pykasa.

lMpoBoga u kabenu B Tpybax AOSMKHbI NexaTtb cBoboa-
HO, 6e3 HaTsKeHUs, CyMMapHoe CeYeHune, pacCcynTaHHoe Mo
NX HapYXHbIM anameTpam, He AosmkHO npesbiwaTb 20 — 30%
OT ceyeHnsa Tpybbl. He pgonyckaetca coBMmelleHHast npo-
Knagka cunoBbIX Kabenewn n NMHUA CBA3N B O4HOW Tpyoe.

8.4 MNpoknagka 3neKTponpoBoAKM B KOpobax

B nomeweHnax kopoba [OOSMKHbI YCTaHaBNMBATLCS
Ha KOHCTPYKLMAX MO CTEeHaM, KOfOHHaM, nog nioLliagkamu,
NepekpbITUAMA 1 T.0.

Mpn HapyxHoOW ycTaHOBKe kopoba Heobxogumo mnpo-
KnagbiBaTb NO TEXHUYECKUM U KabernbHbIM 3CTakagam.

KoHCTpyKumMs 1 cnocod ycTaHOBKM KOPOOOB HE AOSMKHbI
AonyckaTb CKOMMEHMS B HAX BNaru.

[Ona  OTKPbLITOM 3NEeKTPONpOBOAKM KOpoBa [OSKHbI
NMETb, KaK NPaBuio, CbeEMHbIE UITN OTKPbIBAKOLLMECH KPbILLIKA.

Mpu CKpbITbIX Npoknagkax crnegyeT NPUMEHSTb rnyxue
kopoba. CoegnHeHusi kopoboB mMexay cobon criegyeT BbIMos-
HATb 6e3 cBapkn 60NTOBBIMU COEOUHEHUAMWN UK Cnieumnanb-
HbIMW MepexogHnkaMmn U passeTBuTensamMmu. KpenmneHue Ko-
po6OB K KOHCTPYKLUMSIM NPOU3BOASAT crneumanbHbiMyM ckobamm
C paccTosiHieM mexay HuMmn He 6onee 3 M. Npu BepTUKaNbHOM
pacrnonoXxeHnn KopoboB KpenseHwe npoBOAOB M Kabenen
Heob6XxoauMO BbIMOMHATL C paccTosiHueM B 1 M. B kopobax
npoBoAa n kabenu gonyckaeTcst NpoknagpiBaTe MHOrOCOMHO
C ynopsgo4yeHmeM 1 Npoun3BOSbHbIM (POCCHINbIO) B3aUMHbIM
pacnonoxeHmem. Cymma cedyeHun nNpoBOAOB M Kabenen,
pacCYMTaHHbIX NO MX HaPY>XHbIM AuamMeTpam, BKIYas n3o-
NSAUMIO N HapyXHble 060M0YKN, HE OOMKHA NpeBblwaTh: Ans
rmnyxmx kopoboB 35 % cedyeHns kopoba B cBeTy; ANd
KOpOoBOB C OTKpbIBAaEMbIMU Kpbikamu — 40 %.
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8.5 lNpoknaaka anekTponpoBoAKU HanpsbkeHnem 230 B

[Ona anekTpocHabxeHna TexHudeckux cpencts CKY[]
AonyckaeTcs Ucnonb3oBaTb NPoBOAa U kabenw:

- nposoga mapku B, AlB, MNPl - B MeTannuMyeckunx
Tpybax n metannopykasax;

- nposoga Mapku [lMNB - OTKpPbLITO MO HecropaembiM
OCHOBaHWAM, a NO CropaemMblM OCHOBaHWSIM C MOAKMNaAKoW
nuctoBoro acbecrta TOMAWMHON 3 MM;

- npoBoga mapku AlMNB - ckpbITO B Crnoe WwTyKaTypKu;

- kabenn wmapkm BPI, BBI, ABI, ABPI - BHyTpu
NOMELLEHMIA, B KaHanax, TOHHensX, B arpeccuBHON cpefne,
Npn OTCYTCTBMUN MEXaHNYECKUX BO3LENCTBUN.

Kpome TOro gonyckaetcsi Mcnosnb3oBaTb NpoBoda U Ka-
Oens BxogdwimMe B KOMMNMEKT NOCTaBKW, €CriM 3TO He MpOoTu-
BOPEYNUT NPOTMBOMNOXKAaPHBIM HOPMaM.

[Mpn MOHTaxe 3NEeKTPONPOBOAKN HE OOMNYCKaeTCs:

- MIPUMEHATH HEU30NNPOBAHHbIE 3MEKTPUYECKME NPOBOAA;

- ncnonb3oBaTb kabenu u nposoda C NOBPEXAEHHOM
n3onsaumen;

- 06beanHATbL CraboTOYHbIE U CUMBHOTOYHBIE 3MEKTPO-
NPOBOAKMN B OQHOM 3aLumTon Tpybe;

- nepekpy4vBaTb, 3aBA3blBaTb MNPOBOAA; 3aKMeuBaTb
y4yacTku NpoBOAOB M kabenen Gymaron (06osmm); MCNONb30-
BaTb MINMHTYCbl, OKOHHbIE U ABEPHbIE AEPEBAHHbIE PaMbl.

CoegnHeHve, OTBETBIEHME N OKOHLEBAHME XXM NPOBOAOB
n kabenen OOMmKHbI NPON3BOANTLCA NPY NMOMOLLN ONMPECCOBKY,
CBapKuW, Nankn U CKMMOB (BUHTOBbLIX, GONTOBLIX U T.1M.).

B mecTax coeguHeHus, OTBETBNEHNS N NPUCOEANHEHMS
Xun nposBogoB unu kabenen pormkeH ObiTb NpegycMOTpeH
3anac nposoga (kabensd), obecneuymBarOLMiA BO3MOXHOCTb
MOBTOPHOrO COeAMHEHUS, OTBETBEHUSA NN NPUCOEONHEHUS.

CoegunHeHne 1 oTBETBNEHME NPOBOAOB U kabenewn, 3a
NCKNIOYEHMEM NPOBOAOB, MPOSIOXKEHHbBIX Ha W30NUPYHOLLNX
ornopax, AOMKHbI BbINOMHATLCA B COEQUHUTENbHbIX U OTBETBU-
TenbHbIX KOPOOKax, BHYTPM KOPMYyCOB TEXHNYECKNX CPEACTB.
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He ponyckaetcs NpuUMeHeHuMe BUHTOBbLIX COeAVHEHWUN
B MecCTax C NOBbILEHHOW BMOpaUmnen nnm BNaxKHOCTbHO.

B mecTtax npoxoxaeHust NpoBOAOB U kabenewn anekTpo-
cHabxeHus TexHudeckmx cpeacts CKY[l yepes cTeHbl unu
NepekpbITUS OOMKHbl ObITb NPeayCMOTPEHbl OrHECTOMKME
ynnoTtHeHus (acbecT, wakosaTa, NeCoK u T.M.)

lMpoknagka kabenen B COOPYXEHUAX NOO3EMHON KaHa-
nusaumm OOoSMKHa NpPoM3BOAUTLCA B COOTBETCTBUM C MPOEK-
TOM 1 OPOPMIIATECA aKTOM.

8.6 MoHTax 3neKTponpoBOAKU Ha TeppuTopuUMU
obbekTa

ONEeKTPonNpPoBOAKA TEXHUYECKMX CPEACTB Ha TeppuTo-
pun obbekTa nNpeacTaBnAlT COOOM KOMMMNEKC, COCTOSLLMIA
N3 NUHUA KabenbHbIX U NEKTPUYECKNX NPOBOAOB, COEANHU-
TeNbHbIX N MPUCOEANHUTENBbHbLIX YCTPOUCTB, METanIM4eCcKmx
KOHCTPYKUMA M KOPOOOB, MPOSNIOXKEHHbLIX W 3aKpenneHHbIX
Ha aneMeHTax 34aHun U COOPYXEHUW, ONA NPoKnagkn kabe-
nen n NPoOBOAOB, YCTPONCTB UX KPEMNEHUS U 3alunTbl OT Me-
XaHUYeCcKnx noBpexaeHnn. MoHTax [OMmKeH BbINOSTHATLCS
B COOTBETCTBUM C MPOEKTOM U y4yeToM TpeboBaHWi rnasbl
2.1,2.3T11y3-87, ClN 77.13330.2016 [25].

[na MOHTaxa anekTponpoBOAKW, Kak NpaBuno, npuve-
HAOTCA kabenu M npoBoAa, NepeyYeHb KOTOpbIX MpuBeneH
B Tabnuue 2.

[Mpoknagka anekTponpoBOAKW, B 3aBUCMMOCTWU OT Tpe-
OoBaHWIM Ha oxpaHsaeMoM ObbeKTe, AOMKHA BbIMNONHATHCA:

- N30NMPOBaHHbLIMM NpoBOAaMM - B Tpybax;

- BpoHMpOBaHHLIMU Kabenamun - B 3emre, OTKPbITO
Ha kabenbHbIX KOHCTPYKLUMSX.

[Mpun ckpbITOM cnocobe, kabenu NpoknagbIBalTCs B TpaH-
LesAX WM yCTPOMCTBAaxX MOA3EMHON KaHanusauuun, TOHHENsX,
Konnekropax.

lMocne OKOHYaHUSA MOHTaXKa 3NIEKTPONPOBOAKM U3MeEPS-
€TCHA COMPOTUBIIEHNE M30NALUM IMEKTPUYECKUX LIEMEN, KaK
MeXxay BCeMM Xunamm kabensa (Bcemu Xxunamu npoBOAOB
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B Tpybe (Kopobe), Tak n Mexay Kaxaown XXumom u metannm-
4YeCKOWN 3alLuMTHON 060noYKon kabens (Mexay Kaxaow Xunow
npoBoga wnu kabens B HemeTansMyeckoM 0OOnoYke
n Tpybomn, Kopobom, NTOTKOM, KOHCTPYKLIMEN).

M3mepeHne conpoTUBNEHNS U30NALMK SNEKTPONPOBOA-
Kn (uenen namepeHus, ynpaBneHusl, NMTaHus, curHanmsaumm
M T.N.) NPOBOAUTCS MeraoMmeTpoM Ha HanpsbkeHne 1000 B.
ConpoTuBneHne n3onsaumMm gomkHo 6biTb He meHee 0,5 MOm
MpoAOMKUTENBHOCTL MPUIOXKEHNS UCNbITATENbHOMO Hanps-
XeHus - 1 MUH.

TpyGbl ANA NpoOBOAOK, YKragblBaemble (YHOAAMEHT,
3akpennawTca Ao 6eToHMpoBaHuA cyHOamMeHTa, Ha onop-
HbIX KOHCTPYKUMSIX UNn B apmaTtype.

B mecTtax Bbixoga Tpyb n3 pyHAameHTa B rpyHT LOSDKHbI
ObITb NPeQyCMOTPEHbI MPOEKTOM KOMMEHCUPYIOLLME YCTPOWCT-
Ba NpOTMB cpe3a Tpyb, Npy ocagkax rpyHTa unun doyHgameHTa.

CoeguHeHnsa Tpyb, Tpebyrowme ynnoTHEHWs, BbINOS-
HAIOTCA C MNOMOLbD My(PT Ha pe3bbe C ynIOTHEHWEM
pTOPONMAcTOBbLIM YNNOTHUTENBHLIM MaTepuanomM (NeHTon
®YM) unm neHbKOBbIM BOSIOKHOM Ha cypuke. [ns anekTpo-
NpoOBOAKN, He Tpebylowen ynrnoTHEHUA COeaUHEeHun Tpyo,
ponyckaioTca  Ge3pe3bboBble  coeauMHeHus  pactpybamu,
MaHXXeTamMu Unn rmnb3amu.

TpyObl, NpoknagbiBaeMble OTKPbITbIM CNOCOOOM, O0SK-
Hbl KpenuTbCa Tak, 4TOObl GbINO0 BO3MOXHO MX cBOGOAHOE
nepemMeLleHme npu NMMHENHOM PacCLUMPEHUN UNK CKaTuu, OT
N3MEHeHUs TemnepaTypbl oKpyxatwen cpeabl. KpenneHne
BbINOSNIHAETCA ckobamMu, XOMyTaMu U1 HaKNnagkamu.

Kpennenne cranbHbix Tpy®6 C 3nNeKkTpoOnNpOBOAKOM
K TexHudeckum TpybornpoBogamM, a Takke KpenneHue
HEenoCcpeaCTBEHHOW MpuBapkon TPyO K CTPOUTENbHBbIM UMK
TEXHONOrMYEeCKUM KOHCTPYKLMAM HE AOMyCcKaeTCs.

PaccTosiHne mexay npoTSXKHbIMKM KOpOBKamu (Awimka-
MM), KpenneHune Tpyo, nx m3rmb mn T.n. NpoM3BOANTCHA B COOT-
BETCTBMU C M3NOXEHHbIM Bbiwe. [Nepen npoknaakon kabenb-
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HbIX JIMHWMIA HENOCPEACTBEHHO B 3eMfle, TPaHLUEEe B crnyyae
CKanbHbIX FPYHTOB yCTpamBaeTCsa NOAChINKa U3 pa3pbIXieH-
HOWM 3eMnn UNn necka TonwmHon He meHee 100 mm.

Ha yyacTtkax, roe BepoOsiTHbl MEXaHW4ecKne noBpexae-
HMSA, Kabenu 3almwarTca NAUTaMn UM KUPNnM4oM (Kpome
cunukaTtHoro). B TpaHwesax kabenb yknagbiBaioT cBOOOAHO,
Ha cepeauHe, ¢ 3anacom 1 —3 % no AnuHe, AOCTaTOYHbIM
OIS KOMMNEHCaLMM BO3MOXHbIX CMELLIEHMI MOYBbI U TeMnepa-
TYpPHbIX Aehopmaumi.

my6buHa yknagkm kabens He meHee 0,6 m. Mpu nepe-
ceyeHun kabens opyrmmMu KabenbHbIMU JIMHUSIMW, OHWU pas-
AenalTcs cnoem 3emsnu, TonwmHon He meHee 0,5 m. Mpwu npo-
Knagke B ogHOM TpaHwee AByx unun 6onee kabenen cnegyet
X pacnonaratb napannenbHO C PacCTOAHUEM MeXOy HUMU
He meHee 100 mm.

[nsa kabenbHbIX NMHWUIA, NPOKNaAblIBaeMbIX B 3eMi1e Unu
BOAE, AOIMKHblI MPUMEHATLCA MPEMMYLLECTBEHHO OpPOHMpPO-
BaHHble kabenu. MeTannuyeckne 060NOYKM 3TUX Kabenewn
AOIDKHbI UMETb BHELLHMIK MOKPOB ANs 3aWMTbl OT XUMU4Ye-
cknux Bo3gencTsuin. Kabenu ¢ ApyruMu  KOHCTPYKUMAMU
BHELLHMX 3aLUNTHBIX NOKPbITUIA (HEBPOHMPOBAHHLIE) AOSTXKHbI
obnagatb HEOOGXOAMMOWN CTOMKOCTBIO K MEXaHW4eCKMM BO3-
AENCTBUAM NpW NpoKnagke BO BCEX BMAAX MPYHTOB, a TaKke
npv NpoTskKke B Briokax n Tpydax.

Ha npoknagky kaGenen B TpaHLiee COCTaBMNSAETCHA aKT
Ha CKpblTble paboTbl. Npoknagka kabenen B COOPYXEHUAX
NoA3eMHON KaHanusauuu, B TOHHENAX M KOSNEeKTopax gOMmK-
Ha OCyLeCTBNATbLCA B COOTBETCTBUM C NMPOEKTOM, Tpebosa-
Huamum CI1 77.13330.2016 [25], rmaBbl 2-3 1Y 3.

Mpn npoknagke KabenbHbIX IMHUA B COOPYXXEHUAX NOL4-
3eMHOW KaHanuM3auun, TOHHENAX WM KOMMEeKTopax pasmelle-
HWe B HUX kabenen cnegyeT Npon3BoANUTb:

- NPU OBYXCTOPOHHEM PacnosfioXXeHun KabenbHbIX KOH-
CTPYKUMI Kabenu KOT poribHbIE N CBS3W LOOMKHbI, NO BO3MOX-
HOCTW, pa3meLlaTbCa Ha NPOTUBOMOMOXHbBIX CTOPOHAX;
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- MpUM OOHOCTOPOHHEM PacnosioXeHMn KabenbHbIX
KOHCTPYKLWNIN KOHTPOSbHbIE Kabenu cBs3n pasMeLlaroTcs nog
cunoBbiMM Kabensamu, nNpy 3TOM KX cnefyeT pasnenstb
HecropaembIMWU NeperopogkamMu, UMeKLWuMKU npegen orHe-
cTtorkocTn He meHee 0,254 (anebacTpoBble neperopoaku,
CTarnbHOW NpokKar).

B TOHHensx, konnekropax n COOpPYXeHUsX NoA3eMHON
KaHanusaumm npoknagka OpoHMpoBaHHbIX Kabenen OormkHa
BECTUCb MO CMMOLWHbIM HecropaemMbiM Meperopogkam,
YNOXEHHbIM Ha YyKa3aHHble KOHCTpyKuuwn. PekomeHayeTtcs
NPUMEHSTb NEPEropoaKkM U3 acbeCcToueMEeHTHbIX NNT.

8.7 dnekTponpoBoAKa B 3aWUTHbIX Tpybax.

CranbHble U nnactmaccoBble TpybObl MPUMEHSOT ANnd
3alWnTbl NPOBOAOK OT MeXaHUYeCKUX NoBpPeXAEeHUn, a Takke
AN 3aWwnTbl N3019UM1 NPOBOAOB Y CaMUX NPOBOAOB OT pas-
pyLLUEeHNsi cpeaon nomelleHns. B nepeom criyvae TpybonpoBog
MOXET ObITb HErepMeTUYHbLIM, @ BO BTOPOM TOSbKO repMeTny-
HbIM (Bflaro- u NbifieHENPOHMLIAEMbIM).

Ona obecneyeHns  repmeTMdHOCTM  TpyGonpoBoaa
YNMOTHAOTCA MecTa coeanHeHus Tpyb mexay cobom n mecta
NpucoeavHeHna uxX K annapatam u npubopam. CTteneHb
YNNoTHEHUA Tpyd MOXET ObITb pa3nuyHon. Bo B3pbiBOONACHOM
cpeae ynnoTHeHue TpybonpoBoda [OOMKHO BblAEpPXMBaTb
NOBbILLEHHOe AaBreHne. B nomeLLeHnsx ¢ XMMmnyeckn akTue-
HOW Cpeaoun yNinoTHEHME AOMKHO NPEeAOXPaHATb OT NPOHUKHO-
BEHUs1 BHYTpb TpybonpoBOAa arpeccuMBHbIX K NpoBOAAM
ra3oB U XUOKOCTEN.

8.8 dnekTponpoBoaKka B MeTannmM4eckmx Tpybax.

Mcnonb3oBaHne anekTpPOnpoOBOAKM B MeTanmyecknx
Tpybax 3a nocnegHwe rogbl 3amMeTHO cokpaTunocb. Ee npu-
MEHSOT TONMbKO B TeX Cry4vasx, Korga HeaonycTum Opyron
TN NPOBOAKW, HaANpUMmep, Ha XUMUYECKUX NPEanpUATUSX C
B3PbIBOOMACHOW UM XMMUYECKM aKTUBHOW CPeaon, HEKOTOPbIX
NpoM3BOACTBaX MeTannyprmyeckon NpOMbILLIIEHHOCTM U Op.
B cuctemax 6e3onacHOCTM SNekTponpoBOAKa B MeTannuye-
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CKMX 3alUTHbIX Tpybax MpUMEHsieTCs B COOTBETCTBUMU
Cc TpebGoBaHNAMN HOPMATUBHbLIX AOKYMEHTOB, B OnepaLMoH-
HO-KaCcCOBbIX y3nax BaHKOBCKUX ydpeXxaeHUn, no nepumeTpy
orpaXkgeHus oxpaHsemon Tepputopun. W penaetca 370
He CTONbKO A5 3alMThbl NIEKTPONPOBOAKMA OT MEXaHUYECKNX
NOBPEXOEHNA, CKOMNBbKO A8 3alnTbl OT HECaHKLMOHMPOBAHHO-
ro 4OCTyna n BMeLLaTenbCTBa B paboTy cuctem 6e30nacHoOCTu.

Jlnutble meTannuueckue Tpybbl, UCMONb3yeMble B KayecT-
BE 3alUMTHbIX 00O0MOYEK ANEKTPONPOBOAOK, 3aMEHAOTCA BO
BCEX BO3MOXHbIX CIly4asiX Ha TOHKOCTEHHblE MeTannnyeckme
anekTpocBapHble TpyObl, 4To akoHOMUT 600...900 kr. meTan-
na Ha 1 kM. JInHuu. MNpumeHsatoT TaKke nerkue crarnbHble BO-
A0rasonpoBogHble (ra3oBble) TPyObl C TOMWMHOW CTEHOK
Ha 15...20 % MeHbLUe, YeM Yy OBbIKHOBEHHbIX ra3oBbIX TPyO,
HanpuMmep, Ans OTKPbITOM Npoknagku 6e3 ynnoTHeHUss MecT
coeanHeHus Tpyb 1M BBOOA MX B KOPOOKM B Cyxmx HopMarb-
HbIX MOMELLEHUSX; CKPbITON U OTKPbLITON NPOKNaaKku C ynnoT-
HEeHVeM MecCT coefMHeHus Tpyb n MecT BBOAA MX B KOPOOKM
B CTeHax, nepekpbiTuAX, nonax, dyHAameHTax u Apyrux
CTPOMTENbHbIX 3fIEMEHTaX COOPYXXEHUW, a Takke BO Bnax-
HbIX, )XapKKX, NbINIbHbIX U NOXapOOMNaCHbIX MOMELLEHUSX.

Bo B3pbIBOONACHLIX MOMELLEHMAX OOMNyCKaeTcs npume-
HEHWEe NerkMx cTanbHbIX TPyO MEYHOW CBapPKM C TOMLLMHOM
cTeHkn Ha 0,5 MM MeHbLUe, YeM y BOAOra3onpoBOAHbIX TPYO.

8.9 AnekTponpoBoaKa B nyacTtMaccoBbIX Tpybax

Ana TpybHOM kaHanusauuum NPUMEHSAT Takke nnacT-
MaccoBble UM nonMMepHble Tpybbl  (MONMATUNEHOBbLIE,
BMHWUMIACTOBbIE, MONMMNPONUIIEHOBbIE), ObnagatoLLme BbICOKOM
XUMUYECKON YCTOMYMBOCTBIO, BIIarOCTOMKOCTbIO, XOPOLLUMMMU
3MEKTPOU3ONUPYIOLLMMU CBOMCTBAMW, OOCTATOYHON MeXaHu-
4YeCKOMW MPOYHOCTBIO, MMafKon NMOBEPXHOCTLIO.

BuHunnactoBble TpyObl paspellaeTca UCMNonb3oBaTb
B CyXMX, BNaXHbIX, CblpblX, 0COBO CbIpbIX U MNbIfIbHbIX NOMEe-
LWEHNAX, B NMOMELLEHNAX C XUMWYECKN aKTUBHOW Cpedon u
AN HAPY>KHBIX 3NEKTPONPOBOAOK:
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- NPU OTKPbITON U CKPbITOM NPOKIagKke HenocpeacTBeH-
HO MO HecropaemMbiM U TPyAHOCropaeMbIM CTEHAM, NepeKpbl-
TUAM U KOHCTPYKLMAM;

- NPW CKPbITOM MpOKNagke MO CropaeMbiM CTEHaM,
NEepPeKpbITUAM N KOHCTPYKUUSAM NO CrOK NIMCTOBOro acbecrta
TONWMHON HE MeHee 3 MM UNN HaMEeTY LUTYKaTypKX TOMLWm-
HOW 0O 5 MM, BbICTyNaloLWeMy C KaXgon CTOPOHbI TPyObl He
MeHee YeM Ha 5 MM C nocnegywwmMm 3awTykaTypuBaHUEM
cnoem TonwmHon o 10 MM, a Takke B arpeCCUBHOM FPYHTE
Ans 3awnTbl Kabenewn;

- 3anpelyaeTcs NPUMMEHATb 3TU TPyObl MpU OTKPbLITOM
N CKPbITOM MpOKNagke BO B3PbIBO- M MOXapoOnacHbIX NoMe-
leHmax, B OomnmbHUUAX W goMax Ana  npecrapenbix
N MHBaNUOOB, a NPWU OTKPbITOM MPOKnagke — B 3pUTENbHbIX
3anax, Ha cueHax u B KMHOByAKax 3penuLHbIX NpeanpuaTuim
n knyboB, B ACnAX, AETCKMX cagax M NMUOHEPCKUX narepsx,
Ha Yepaakax, B XUMbIX U 0OLECTBEHHbIX 30aHUAX BbICOTOM
6onee 10 aTaxen M BbIYUCINTENbHbIX LIEHTPAX.

MonnaTtuneHoBble M NOAMMNPONUIIEHOBbIE TPybObl pas-
pellaeTcs NPUMEHSATb B CyXMX, BNaXHbIX, CbIpbIX, 0COB0 Cbl-
PbIX U MbISTbHBbIX MOMELLEHUAX C XMMUYECKN aKTUBHOW Cpeaom
ANS CKPbITON MPOKMagku MO HecropaemMbiM OCHOBaHWSIM, B
HapPY>XHbIX 3MEKTPONPOBOAKAX HEMOCPEACTBEHHO MO HEeCro-
paeMbiM OCHOBaHWAM, B MOASIMBKAX MOSIOB M (byHOAMeEHTaxX
obopyaoBaHusa (Npun ycrnosun npegoxpaHeHms Tpyb ot mexa-
HUYECKMX MOBPEXAEHWI), a Takke B arpecCUBHOM TIpyHTE
ans 3awmtbl kabenen. 3anpellaeTcss MCNofb3oBaTb 3TU
TpyGbl BO B3pbIBOOMACHLIX 30HAX M MOXapoonacHbIX Nnome-
LLEeHMAX, B 34aHUSAX HWXE BTOPOW CTEMEeHU OrHecTOMKOCTH,
B >XMBOTHOBOAYECKNX MOMELLEHMUSX, @ TaKKE B MOMELLEHUSX,
yKa3aHHbIX AN BUHUMNNACTOBLIX TPYO.

MonunnponuneHoBble TpyObl obnagalT GonbwnMM
TEPMOCTOMKOCTbI0 N MEXaHMYECKOM MPOYHOCTbIO MO CpaBHe-
HWUIO C NONNITUNEHOBLIMW, HO MPU OTpULATENbHbLIX TEMMNepa-
Typax OTNNYaTCA NOBbILLEHHON XPYMNKOCThHO.
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TpyObl M3 NONUATMNEHa W BUHUNMACTa MOryT UMETb
avnameTp ycrnosHoro npoxoga ot 15 go 50 mm. B 3aBucumo-
CTW OT TOMLWMHbI CTEHOK NONUATUMEHOBbLIE TPybObl pasgens-
loTca Ha nerkve (ot 1,6 go 3 mm), cpegHue (oT 2,3 OO
6,8 mm) 1 Taxenble (ot 3,5 go 10,5 mm). Kpome Toro, nonu-
STUNEHOBLIE TPYObl BbIMYCKAOTCA HU3KOM U BbICOKOMW NIIOT-
HOCTM C MEeHbLUEWN TOMNLWNHON CTEHOK. BUHMNNacToBble TpyObl
BbIMyCKalOTCA WeCTN AnaMmeTpoB C TOMLWWMHOMN CTEHOK oT 1,6
Ao 2,2vMmMm n gnvmHon 5 — 8 M. Bce Tpybbl noctaBndAlTCS
B ByxTax go 25 m.

TpyGbl U3 NONMMEPOB MO CPaBHEHWO CO CTanbHbIMU
MMEeIT creayllme npeumMyllecTsa: HebOomnblylo Maccy,
NpoCTOTY 06pabOoTKM N MOHTaXa, HeGONbLUYD CTOMMOCTb.

B nocnegHee Bpemsi 6onblIOe pacnpocTpaHeHue npu
npoknagke TPYOHbIX 3NEKTPOnpoBOAOK MOMyYUNo NpUMeEHe-
HWe rmbkmMx nonnmepHbix rogpolusiaHroB. OCo6eHHO LWMPOKO
OHU MPUMEHSIOTCH MPU MOHTaXe CnaboTOYHbIX ANEKTPONpPo-
BOAOK cucTeM ©Ge3onacHOCTU. Tak Kak OHW BbIMyCKalTCS
OOMbLWION ANMHbI, COKpALLATCA OTX04bl U YUCIO MEeCT Co-
eOVHEHUN, ynpowaeTca MOHTax. MOKOCTb rogpoLunaHros
no3BonisieT nerko o6xoanTb NPenaTcTBuSA, NpUyYeMm usrnbaHve
NX npousBoauTbCca 06e3 kakmx-nmbo npucrnocodbneHnn. OHu
obecneunBatoT JOCTATOYHYH ANEKTPUYECKYHO MPOYHOCTD ANEK-
TPOMNPOBOAOK WM 3alimMTy NPOBOAOB M Kabenem OT nerkux me-
XaHNYECKNX MNOBPEXOEHUN.

8.10 MoHTax 3awWwmTHbIX TpybonpoBoaoB

MogrotoBka Tpacc Ans npoknagku TpybonpoBoaos
HaunMHaeTca C Bblibopa MX MecTa M pasMmeTKWU. YKasaHHble
B paboumx yepTexax npoekTa HanpasrieHUs U NPOTSKEH-
HOCTb TPYBHbIX Tpacc, NPMBA3Ka UX K TEXHONOMMYECKMM OCAM
N KOMMNJIEKTHBIM YCTPOWUCTBaM, MeCTa YCTaHOBKU MPOTSXHbIX
ALMKOB M Bblxoda TPYyO K 3NEKTpOornpUeEMHMKAM YTOYHATCA
Ha mecTe.

YCTaHOBMEHHbIE HOPMATMBHbIE PACCTOSHUSA MeXay Tou-
KaMun Kpennenus Tpyd, pagmycbl UX u3rmba n apyrme pasmepsbl
Heobxoanmo cTporo cobnogaTtb Npy pasmeTke TPYOHbIX Tpacc.
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Kpennenne cranbHbix Tpy6 ¢ anametpammn 10 — 20, 25 —
32, 40 — 80,100 MM npom3BOLAT COOTBETCTBEHHO Yepes 2,5; 3;
3,5 -4 un 6 m, a Ha n3rmbax — 4yepes 150 — 200 mm oT yrna
nosopoTa. PacctosHue ot Tpyb oTOnmneHus u ropsyero BO-
AOCHabXeHMs A0 Tpaccbl Npu napannenbHOM MpoKnaake
AOIMKHO OblTb He MeHee 100 MM, a Npu nepeceyvyeHusix —
50 mm. Tpy6bl Npn CKPLITON NPOKNagke B nosly Heob6xoammo
3arnybnate He mMeHee 4yeM Ha 20 MM U1 3awmwaTb CIOEM
LLleMEeHTHOro pactBopa. PacctosiHne mexay npoTsbKHbIMU KO-
pobkamMn He [OIMKHO MpeBbllaTb Ha NPAMbIX y4YacTkax —
75 ™M, npyn ogHOM n3rnée Tpyosl — 50 m, npu aByx — 40 M, npu
Tpex — 20 m.

Mpu n3rmbaHumn Tpyd cnegyet mMcnonb3oBaTb HOpManu-
30BaHHble yrnbl nosopoTa (90°, 105°, 120° 135° 150°)
n paguycel n3rmba (200, 400 n 800 mm). MnHumanbHO Ao-
nycTUMbIN paguyc narmba Tpyd anametpom 50 MM npu oOT-
KpbITOM NPOKNagke paBeH YeTblpeM HapyXHbiM AuameTpam
Tpy6bl, Npu BGonbWKX AnameTpax — LeCTU; Npy Npoknagke
Tpy6 B 6ETOHHbIX Maccax — AeCATH (KaK UCKINIOYEHME LLECTK);
npyn npoknagke (OTKPbLITOM U CKPbITON) B Tpybax kabenen c
rosion CBWHLIOBOW, aSitOMMHUEBOW W MOSIMBUHUIIXITOPULHON
obonoykamm — OecaTn (QonyckaeTcs M LWEeCTU MpU CKPbITON
npokragke, korga BCKpbITMe TpybonpoBoaa He 3aTpyagHEHO).

PacctosaHua mexagy Toukamu KpernneHust NONMMEpPHbIX
Tpy6 ¢ amametpammn 15, 20, 25, 32, 40 n 50 MM OOSMKHBbI
ObITb cooTBeTCTBEHHO 1; 1,4; 1,8; 2,2 1 3 M, a Mexay ocsammn
napannensHo npoknagsiBaemblx Tpy6 ¢ gnametpamu o 25,
50, 70 n 80 mm — cooTBeTCTBEHHO 65, 105, 140 1 150 MmMm.

Kpome Toro, npu paspaboTke TpyGHbIX Tpacc He06X0AMMO:

- pacrnonaraTb BCe OTBETBUTElbHble KOPOOKM Ha nps-
MbIX yyacTKax pasMeTKM Ha OAHOW NWHWUW, napannenbHONn
APXUTEKTYPHbIM IMHUAM 34aHUS;

- yCTaHaBnMBaTb B MeCTax nepecevyeHusi ocagouHbIX
N TemnepaTypHbIX LIBOB creuuanbHble SLWWKN C KOMMeHca-
TOpamMu Unn rmbkme KoMnNeHcaTopsbl;
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- HaKMNOHATb TPYOHbIE Tpacchbl B OAHY CTOPOHY, B YacT-
HOCTU npu obxoge npensaTcTBuW, AN npefoTBpalleHns
06pa3oBaHNA BOOSAHbIX MELLKOB MM CKOMMEHUS Bnarn OT KOH-
AeHcaumm Napos;

- BbINOMHATbL TPYyOHbIE Tpacchl He Bonee 4Yem C Tpems
NPSIMbIMU yrNamu;

- n3beratb nepeceyeHUn N CONMXKEHUA C roOpPAYUMM
NOBEPXHOCTAMN N Tpybamu TennoTpacc;

- CcoKkpallaTb 4Yncno obxoaoB MPensaTcTBUA M MecCT ne-
peceveHus Tpyb ¢ ApyrMMn KOMMYHUKaLMAMM.

Hauano Tpyb6HbIX Tpacc onpegenawT no paboynm
yepTexxam, Ha MecTe onpedensioT pacrnonoXeHne LWMUTOB,
LUMTKOB, LIKAOB M APYrMX SNEKTPOKOHCTPYKLMMKA, a 3aTem
NPoOM3BOOAT MX TOYHYK pasmMeTky. MecTta yCTaHOBKM 3nek-
TPOMPUEMHUKOB pa3MeLlaloT C TOYMHOM paLMoHansHOW npu-
BA3KOW K HAM KOHLOB Tpy6. [lanee no BbICOTHbIM OTMETKaM U
PacnonOXeHUI0 0Cen HAHOCAT NNHUIO, CBA3bIBAOLLYIO MexXay
cobON  SNEKTPOKOHCTPYKLUUN U SnekTponpuemMHukn. [Ons
OOVHOYHBIX TPYBONPOBOAOB 3Ta NMHUSA SABNSETCA MECTOM MX
TOYHOrO pacrnonoXxeHus; ona TpyOHbIX B6OKOB BepTUKarnbHble
NVHUX pa3MeTKN OnpeaensitoT UX TOYHY OCb, @ FOpPU3OH-
TanbHble — BepxHuMe Kpas. Ha onpepenuBlienca Tpacce
pasMevaloT MecTa YCTaHOBKM NPOTSKHbIX U OTBETBUTENbHbIX
SILLMKOB M KOPOBOK B HaTypanbHbIX pasmepax; npou3sBogaTt
pa3byBKy NOBOPOTOB TPYO, NpuaEPKMBaAACL HOPManM30BaHHbIX
yrnoB n paguycoB usrmba Tpyb, oTMevaloT MecTa yCTaHOBKU
OMOPHbIX KPEMEXHbIX KOHCTPYKUMI. Tpacchl CKPbITbIX TPYOHbIX
NPOBOAOK MOXHO pasmedatb Mo KpaTyanlimMm pacCTOSHUAM
nnun ntobomy yaobHoMy HanpaBneHuto.

OnekTponpoBogka B Tpybax MoOXeT ObITb CKpbITOM
N OTKPbITOW, NMPU 3TOM TEXHOSOMMS €e MOHTaXa OAWHaKOBa.
OTkpbiTas npoknagka Tpy6 TpebyeT Gonee TwaTenbHOW KX
06paboTkn Ana npuaaHna MOHTUPYEMOM NPOBOAKM XOpoLLe-
ro BHeLLUHero BmMaa, noaTtomy nsrnbaHve Tpyb B aToM criyvae
NPOM3BOAAT C MEHBLUNM PaLUYyCOM.
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CranbHble TpybonpoBoabl NpoKnagbiBaloT HENOCPEACT-
BEHHO MO CTPOUTENBHOMY OCHOBAHWIO UMM HA OMOPHbIX KOH-
CTPYKUMSIX (MOTOMOYHBIX M HACTEHHbIX) PasfIMYHOro MCnon-
HeHus. [pn OTKPBLITON NpPOKNagke OgUHOYHbIE TPYObl KpenaT
ckobamu ¢ ogHon unu Asymsa nankamm. OnopHble KOHCTPYKLUN
yCTaHaBnMBalT B OAHOW MIIOCKOCTU MO JIMHUMM Pa3METKM:
CHavana ABe KparHWe KOHCTPYKLMM Ha Tpacce NPOBOAKM UNn
ee OTAEeNbHOro yyacTtka, a 3aTeM, HaTaHYB MeXay HAMM LLUHYPOK
WM NPOBOSIOKY, HA PaBHbIX PACCTOAHUAX, HA OAHOM YPOBHE U
B OZHOW MIIOCKOCTU — OCTarbHble. 3aKpennsT UX Ha paccTos-
HUM 50 — 100 MM OT CTpPOMTENBHOW MOBEPXHOCTW, obnervyas
npoknaaky Tpy6 no HepoOBHbIM CTEHaM M MOTOSKaM, a Takke
NX BBOA B MPOTSPKHbIE LMK U OTBETBUTENbHbIE KOPOOKKN. K
OMNOPHBIM KOHCTPYKLMAM TpyObl KPENATCA: HaKnagkammn, Xomy-
Tamun 1 gpyrmmmn getansamMmm 3aBoACKOro M3roToBfEHWs; He Oo-
nyckaeTcs Kpennenne Tpyd K MeTanmyeckum KOHCTPYKLUMSIM
cBapkoi. [Mpn MOHTaxe TPYOHbIX BIOKOB OMOPHbIE KOHCTPYKLMM
He NPUMEHSIIOT, MOCKOSbKY KOHCTPYKLIMK, CBS3bIBaOLLME TPYObI
n BNokn, cnyxat OAHOBPEMEHHO M ONOpPHbLIMKU. TpyObl, Npo-
NOXEHHbIE CKpbITO B Gopo3aax, npumopaxusBaroT anebact-
pPOBbIM PacTBOPOM, a 3aTeM LWTyKaTypaT. B nonax, kaHanax
nnu cpyHgameHTax Tpybbl NPUKPENIAOT K CTanbHOW apmaTtype
nmbo cneunanbHbIM OMOPHBbIM KOHCTPYKUMSAM BO u3bexaHue
NX ManeunLero CMeLLEeHNs NPy 3aMOHONTNYMBAHUM.

3apenky cKkpbITbiX TPYOHbIX NMPOBOAOK BbIMNOMHAKT Nocne
NPOBEPKN KavyeCcTBa MOHTaXa, a Takke KayecTBa yKnagku u
coeavHeHna Tpyb 1 ohopMnSaT akTOM Ha CKpbiTble paboThbl.
TpyObl coeanHAT Mexay cobon mydTamm ¢ pe3bbon, a Takke
MydpTamm 6e3 pe3bbbl, MaHXeTamn, C MOMOLLbI COeaMHU-
TenbHbIX N OTBETBUTENbBHBLIX KOPOOOK 1 AwmkoB. MecTta coean-
HeHna Tpy6 ynnoTHAKTCA NOAMOTKON Ha pe3bby NeHbKOBOro
NN NbHAHOINO BOSIOKHA, MPOMUTAHHOrO Cypukom unu 6enu-
namu, TepTbiMU Ha onnde, UK BCce Yalle B nocnegHee BpemMs
nenTon ®YM (dToponnactoBblin YNNOTHAOLLMIA Matepuan).

CoeanHeHne TpyG 9neKkTponpoBOAOK, WUCNOMb3yemoe
B KayecTBe 3a3eMIisioLero npoBoAHUKa, AOMKHO co3aaBaTtb
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HaLEXHbIA 9NEeKTPUYECKUIN KOHTAKT. [1pn OTKPbLITOM NPOBOAKE
Tpy6 B Cyxmx HOpMasbHbIX HOPMarbHbIX MOMELLEHUSIX Takoe
coeanHeHne BbINonHaeTcss MydTaMm ¢ KOHTpramkamu, a npu
CKPbITOW U OTKPbITOM MPOBOAKAX B OCTasfbHbIX MOMELLEHUAX
MydTamm Ha pes3bbe C ynnoTHEHMEM MeCT COeOUHEHUN.
[onyckaeTca Takke 9NeKTpuyYeckoe coeguMHeHne npuBapKon
MeTannMyeckux nepemMbldek [AOCTaTOMHOW MNPOBOAMMOCTM
(kpyrnas ctanb guameTpom 5 mm).

Pesbba Ha Tpybax MoxeT ObITb OMHHOWN (CrOH), Ha KO-
TOPOW AO0STKHbI NOMECTUTLCHA My(Ta U KOHTpravka; cpegHemn
(nonycroH), npegHasHa4yeHHOW AN pasMeLlleHus aOByX
KOHTpraek ¢ 3anacom, 1 KOpOTKOW, COCTaBNALLEN HE MeHee
NOMIOBMHbI COEAUHUTENBHOM MY(PThl. B OTAENbHbIX crnyyasnx
(BO B3pbIBOONACHbLIX 30HaX, MPU HanMuun COTPSCEHUN
n Bubpaumn) coeanHUTEnbHble My(Tbl LOMOSHAKT KOHTpP-
rankamu. CoegmHeHns Tpyb, npoknagbiBaeMblX OTKPbITO 6e3
YMNOTHEHUA MECT COEAMHEHUA, MOXHO BbINOMHATL MaHXeTa-
MW, TMb3amMu UM My Tamm ¢ pactpybom.

[MoBOPOTHI U pa3BeTBNEHMS 3alUTHbIX TPYO OCyLlecTB-
NATCA NOCPEACTBOM MPOTSHKHBIX U OTBETBUTENbHBIX KOPOOOK.

CoepnuHeHne Tpyb mexay cobon, a Takke ¢ kKopobkamu,
Kopobamu, meTannopykaBamu, Koprnycamu anekTpoobopyao-
BaHMA OOMKHO ObiTb BbINOSTHEHO:

- NPY OTKPbITON 3NEKTPONPOBOAKE B CYXUX HEMblIbHbIX
nomMmeLLeHnsxX — 6e3 ynnoTHEHUS;

- NPV OTKPbITOM 3NEKTPONPOBOAKE B NMOMELLEHUAX BRaX-
HbIX, CbIpbIX, 0COB0 CbIPbIX, XapKWX, MbIIbHbIX, C XUMUYECKM
aKTUBHOW Cpeaoun — C YNIIOTHEHUEM;

- NPV CKPbITON 3NEKTPONPOBOAKE M Ha HapPYXHbIX yCTa-
HOBKax BO BCEX Cry4vasx — C YMOTHEHNEM.

CoeamnHeHne 3almMTHBIX TPYO CBapKOW BCTbIK 3anpeLuaeT-
ca. [lonyckaeTca COeanHATb CBApKOWN 3alUMTHbIe TpyObl ¢ Ton-
LLIMHON CTEHKM HEe MeHee 2 MM C MPUMEHEHMEM TUIb3 UMK
Tpy6 6onblioro avameTpa, nNpy 3ToMm 06BapKy BbIMOSHAT MO
BCEMY NEPUMETPY.
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Mpoxorn Tpyd n rmnb3 HegonycTumbl. Pe3bby ynnot-
HSOT NOAMOTKOM NEHbKOBOrO BOSIOKHA, MPOMUTAHHOIO passe-
AEHHbIM Ha onude cypukom mnm neHton ®YM wmpumHon 10 —
15 mm 1 TonuwuHon 0,08 — 0,12 mm.

Tpybbl k kOpobam 1 kopobkam NPUCOEOUHAIOT NPU NOMO-
LM 3a3eMMAIOLLMX raek nnm MydT ¢ BBOAHLIMU NaTpybkamum.

Mpy coegnHeHUn 3alnTHBIX TPYO rarMkamu TpyObl B CTEH-
Kax KopobOK unm KopoboB KpensaT ABYMS 3a3eMnsowumu
rankamm unu (ecnm Tpebyetca ynnoTHEHWE) OL4HOW 3a3em-
NSAOLWEN rankon N KOHTPramnkown.

Ecnv no ycnosuam nNpoknagku pacCcTosiHUA Mexay oca-
MU TpyO AOMKHbI OblTb YMEHbLUEHbI N 3a3eMMSOLME FanKu
N KOHTPravku He MoryT ObITb yCTaHOBMEHbl (MHOroOpsiaHble
YKpYNHEHHble 6n0Kn WU.T.A4.), 4ONyCKaeTCcsa 3akpenuTb TPyObl
B CTEHKaX NPOTSKHbIX KOPOOOK 3NIEKTPOCBAPKON UIN ra30BOM
cBapkon. PacctosiHue mexagy npoTsKHbIMM KOopobkamu npu
NpoKnagke 3alWnTHbIX TPYO He JOMKHO NpeBblwaTh OaHHbIX,
yKasaHHbIX B Tabnuue 8.

Tabnuuya 8 — Jonycmumasi dniuHa mpy6HbIX Mpo8odoK (Mex-
Ay d8yMsi MPOMSKHBLIMU ycmpoucmeamu), M.

Yucno Kamezopusi Yucno Kamezopusi
usauboe cJ/1I0)KHOCMU u3auboe Ha cJ/10)KHOCMU
Ha y4a- npomMsKKU y4acmeke npomMsKKU
cmke ] /] /] ] n i
1 75 60 50 2 40 30 20
50 40 30 3 20 15 10

Mmetowenca BOOMNb 9NEKTPOCBAPOYHOrO LIBa BHYTPU
TOHKOCTEHHbIX CTanbHbiX Tpy® HannbiB mMeTanna — rpat
cosfaeT TpygHoCTM npu mx obpaboTke n coegmHeHun. Pa-
LUMOHanNbHbIM ONs Takux TpyO 4BRseTcs coefuHeHue Ha
06bI4HOM TpyOHOM pe3bbe C MOMOLLbID CTaHOAapPTHLIX MydT,
UTHMHIOB M KOpoboK. B uenax coxpaHeHuss Heobxoaumown
TOMNLWMHbI CTEHOK TPYD Mcnonb3yeTcsa cnocob HakaTku pe3bbbl,
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npyu 3TOM MeTann BblOABNMBAETCH, M HaPYXHbIN OuamMeTp
pe3bbbl cTaHOBUTCA BonbLUe HapY)XHOro AnameTpa Tpybbl.

Hannuve BOOMb CBapOYHOrO LWBA OCTPbIX BbLICTYMNOB
co3aeT ONacHOCTb NOBPEXAEHUS U30NALUK NPOBOAOB, rpaTt
yAansawT Mnv CNALWMBAOT pasnuyHbIMK cnocobamum, Hanpu-
Mep, NpoTArMBaHMeM 4epes3 TpyOy pesLoBON OnpaBku C MO-
MOLLbIO TpOCa anekTpuyeckon nebeakn. Tak Kak npu ceapke
TOHKOCTEHHbIX Tpy6 CyLiecTByeT NoBbiLLEHHAss BO3MOXHOCTb
npoXora CTEHOK, TpebyeTcs cBapLLMK BbICOKOW KBanuduka-
LN N NPUMEHEHME Ka4yeCTBEHHbIX 3NEKTPOAOB Marnoro auna-
MeTpa; Mo 3TOW Xe NpUYMHE NpuBapmBaTb MX K METasSIOKOH-
CTPYKUMAM Takke He paspellaeTcs.

TOHKOCTEHHbIE CTarnbHble TPyObl M3rnbatoT Ha Tpyboru-
OOYHOM CTaHKe C MCMONb30BaHWEM crieumarnbHbIX cekTopa
N BKNagblwa, umMerwmnx yrinybneHHbln pyvyen, T.€. BbITOUKY
c gmameTpom 2 — 3 MM BorbLue NoNoBMHbI AnameTpa Tpy6bbl.
OnameTp Xe cekTopa [O/MKEH TOYHO COOTBETCTBOBATb
anameTpy Tpybbl. Kpome TOro, B 9TOM Crnyyae Ha CTaHke
yCTaHaBNMBAIOT NPWKMUMHbIE POSTUKM.

CoeaunHeHNs OTKPbLITO NpoknagsiBaeMblx Tpyb, He Tpe-
OyoLwime ynnoTHEHUA, NPOU3BOAATCHA C NOMOLLbIO KITMHOBBIX
MaHXeT u gpyrumm cnocobamu. [pu CKpbITOM MNpOKnagke
cTanbHbIX TPYO C ynnOTHEHMEM MNPUMEHATCA MydTbl Ha
HakaTaHHOW pe3bbe. Cpapka Tpyd wunM uX npuBapka
K METanmoKOHCTPYKLUUAM He LONyCKaeTcs.

MoBblWweHHblIE TpeboBaHMA NPeabABASAIOTCA K 3NEKTpo-
nposogkaM B CTalnbHbIX Tpy6ax BO B3pbIBOOMACHbLIX 30HAX.
OnNuHy OTKpbITO NpoknagbiBaeMbix Tpyb6ONpoOBOAOB B 3TOM
crnydyae HeobxoaMMO cokpallaTb 3a cYeT paunoHanbHOro
Bblbopa Tpacc. OgHako noboe M3MeHeHne Tpacchl LOSMKHO
COrnacoBbIBaTbCs C MPOEKTHOW OpraHu3auven unm 3akasyu-
koM. OTKpbITO NpoKnagblBaemble 3fIEKTPONPOBOAKM B Tpybax
BO B3pbIBOOMACHbLIX 30HAX [AOSMKHbI pacronaraTtbCa HUxXe
TeXHOMnornyecknx  TpybonpoBOAOB, €CnM  OTHOLUEHue
NAOTHOCTU TFOPKYMX NAPOB M ras3oB, NPOXOASLMX B HUX,
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K nnoTtHocT Bo3gyxa MeHee 0,8 n Bblle TEXHONOMMYECKUX
TpybGONpPOBOAOB, €CNN 3TO OTHOLWEHMe 6onee 0,8.

B cbipblx, 0CO60 CbIpbIX MOMELLEHUSX, a TaKKe B Nome-
LLIEHNSX C BO3MOXHbIM PE3KUM WM3MEHEHWeM TemnepaTypbl,
roe B Tpybax moxeT obpasoBbiBaTbCA KOHAEHcaT, Tpybo-
npoBoAbl AOMMKHbI MPOKIaAbiBaTbCA C YKIOHOM He MeHee
3 MM Ha 1 M gnuHbl. (¢ koadbdpuumeHtom 0,003) k cneumansHO
yCTaHaBnMBaeMbiM nsi cbopa KoHOeHcaTa BOAOCOOPHMKaM.
BopocbopHuk npeacraBnseT cobon OTPe3oK BOAOra3onpoBoa-
Hon TpyObl gnunHon 200 — 300 mm, coeguHeHHon ¢ Tpy6o-
NpoOBOAOM WNKN 4Yepe3 cBOOOAHLIN NaTpybOK KOPOOKM, unu
yepes creumanbHO YCTaHOBSEHHbI BOAOMPOBOAHLIM MPSAMOK
TPOMHUK, N HanpaBfieHHbIN BHU3. BH13y BogocOopHOW TpybKm
Ha KOpPOTKOM pe3bbe ycTaHaBnuBaeTca Mydta ¢ npobkon. Ycra-
HaBMNMBaTb KpaHbl, BEHTUNU W APYryt0 apMaTtypy AnA cnycka
KoHOeHcaTa Ha kopobkax n BogocbopHbIx Tpybkax He gonyc-
KaeTcs.

Tpyb6onpoBoabl, cobupaemble ©3 BUHUMMACTOBLIX,
NONNATUNEHOBBIX M MNONUMNPONUIEHOBbLIX TPyD, UMEKT He-
BonNbLUYIO MEXaHWUYECKYH0 NMPOYHOCTb, MO3TOMY MX HaAO 3allu-
lWaTb OT MexXaHM4eckux Harpy3ok u yaapoB. MexaHuueckue
CBOWCTBa NNacTMaccoBbIX TPyD 3aBUCAT TakkKe OT OKpyXKato-
Len TemnepaTtypbl: Npyu TemnepaType HWKe Hyna rpagycos
TPYObl CTAHOBATCS XXECTKMMMU U XPYMNKUMMU, C €€ NOBbILLEHNEM —
nnactuyHbiMK, a npm 110 °C — 150 °C — nnaeaTcs.

O6paboTKy U MOHTaX nracTMaccoBbiX TPy6 npomsBo-
OAT TONbKO Npu TemnepaType Bbllwe Hynsa rpagycoB. TpyObl
M geTtanu K HWUM, TpaHcnopTupyemble K MecTy paboT npu
MWUHYCOBOM TemnepaType, OOMKHbl ObiTb BblAepXaHbl nepes,
MOHTa)XOM Npu TemnepaType Bbllle HYNS.

BuHunnactoBble Tpybbl obnagaT cnocobHOCTbIO 3Ha-
YNTENbHO N3MEHATb CBOKO ANVHY B 3aBUCUMOCTU OT OKpYXato-
wen Temnepatypbl. [pn OTKPbITOM NpOKagke ASIMHHbLIX TPY-
donpoBogoB U3 3TUX TPyO TakMe U3MeHeHUs BOCMpUHMMA-
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I0TCS anemMeHTamu camoro Tpybonposoaa (yrnamu, yTkamu,
OTBOAKaMM1) Unu cneuunanbHbIM1 KoMneHcaTtopamn. [na obec-
neyeHnsa cBo6OOHOrO nepemeLLeHns Npyu N3MeHeHn OnAvHbI
BMHMNMACTOBbIE TPYObl K OMOPHbIM KOHCTPYKUMSIM MpUKpen-
NATCA  KECTOKO (HemnoaBwkHO) ckobamum € npoKnagkamu
M3 npecclunaHa TONMbKO Ha KOHEYHbIX Yy4yacTKax Tpacchl,
B MecTax BBOAaA WX B Kopryca SAWMKOB, KOpoBOK, annapaToB
N Npy BepTUKanNbHOW npokragke. NpomMexyToyHble xe Kpen-
neHmnsa Tpyb 3a cyeT Mcnonb3oBaHUSA CKOO HECKONbKO BOonb-
lwero pasmepa [[OMKHbl obecnednBatb MX cBobGogHOE
NPOAONbHOE NepemMeLleHune.

PaccTosiHne mexay nnacTtmMacCcoBbIMU 3M1EKTPONPOBOAAMM
M TennonposogamMu nNpu WX nNapannenbHOW MpokKnaake
AOIMKHO ObITb He MeHee 100 MM, nNpuyem NNAacTMacCoBbIN
3NEKTPONPOBOA NPOKMNAAbIBAETCA HIDKE TEMNONpoBoaa; Npu nx
nepeceyeHnn paccTosiHMe MeXay HUMW  OOMKHO  ObITh
He meHee 50 mMm.

MNnacTtmaccoBble TpyObl B MecTax npoxoda yepes cre-
Hbl U MEepPEeKpbITUS MPOKNaAblBalT B CTalbHbIX, PE3VHOBbLIX
MNU nnacTMaccoBbIX rMnb3ax. CoeanHeHne TpybG B 3TUX
rMnb3ax He pgonyckaetcd. BHyTpeHHWn puameTp rmnb3bl
AormkeH Ha 5 — 10 MM NpeBbIWaTbh HAPYXHbIN uamMeTp Tpy-
Obl, a Kpasa rnb3bl OOMMKHbI BbicTynatb Ha 10 — 20 mm 3a
npeaenbl CTEH N APYrMX CTPOUTENbHbIX OCHOBAHWUNA.

MonuaTtuneHoBble TPybbl M3-3a KX FOPHOYECTU MOTYT
NPOKnaabiBaTbCA TOMbKO CKPbITO. 3anpellaetca npoknaaka
3TuX Tpyb B ropsiumx uexax. Tpacca ux Npoknagkm He OOImKHa
coBnagaTb WM nepecekaTbCa C ropsyYnMMn NOBEPXHOCTSAMW.
MonuatuneHoBble TPyObl COEOUHSIOTCA CBApPKOW B JIUTbIX
NONMaTUNEHOBLIX MydTax, ropayen obcagkon B Mydtax ¢ pac-
TpyGamn, MydTamm n3 TEpPMOYCaXKMBAKOLLMXCA MaTepuarnos
(TepmochmTOB), ckneMBaHMeM B MydTax M CaMOCKNeunBato-
LLIeNCs NEHTON.

CoeaunHeHne BMHUMNNACTOBLIX TPYO mexay cobon ocy-
LLIECTBMNSETCA B NIUTbIX BUHUNNACTOBLIX MydhTax ¢ pacTpybom
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(obpazyemoM Ha OOHOM M3 KOHLOB COeAMHSAEMbIX Tpyo
onpaBkown), a ¢ Kopobkamn n suwmkamm — kneem «bMK — 5»
nnn «NK® — 147».

B cyxux HOpMamnbHbIX MOMELLEHMAX CKIIEMBAHUSA WUIN
crneumanbHOro ynroTHEHUSI MONMATUNEHOBLIX TPyO He Tpe-
OyeTcs, HO 0bBsA3aTenbHO KpenneHne ux B MecTax BBOAa,
BbIMOSHAEMOE MfIOTHOW Mocagkon Ha BBOAHbLIN NaTpybok C
MOMOLLbIO YMAOTHUTENbHOW BTYNKMN.

M3rmbaHne BUHUNNIACTOBBIX TPyO OCyLeCcTBNAeTCs
C npegBapuvTenbHbIM HarpeBoM, a MOMIMATUMEHOBLIX — MpU
TemnepaTtype Bblle Hynd, Ho 6e3 nogorpesa.

Mpn ropsiuen obcagke KOHEL NONMITUNEHOBLINM TPYObI
Ha paccTosiHun 40 — 50 mm pasorpeBaeTcsl B TeveHue 45 ¢
A0 pasMsiryeHuns, a 3aTem B Hero BOBUraeTca onpasBka Ans
obpasoBaHusa pactpyba. lNocne atoro B obpasoBaBLUMiACA
HEeOCTbIBLUMIA pacTpyb BCTaBNAETCA KOHeL, Apyron Tpyobl.

[na BbINOMHEHWUS 3NEKTPONPOBOAOK B MONMMMEPHbIX
Tpybax BbiNycKalTCA cneumasnbHble KOMMNEKTbl HOpManm3o-
BaHHbIX M3O4enuii: coefuHUTENbHbIEe Yronku Ans noBopoTa
Tpaccbl, MPOTSHKHblIE KOPOOKW, CKOOKM, YNNOTHUTEMNbHbIE
BTYIKW, COeQMHUTENbHbIE MY(PThI, @ Takke Tpybbl ANMHON 3 M
C pacTtpybom.

Pa3smepbl 3aWwuTHbIX TpYyO (AvameTp, AnNnHA) OOMXKHbI
obecneunBaTb CBOGOAHYIO NPOTSKKY M 3aMeHY NPOBOLOB.

Mpu Gonbwom uncne usrmMboB unu OGonbwen AnvHe
TpyOHOM NPOBOAKM OOSMKHbI ObiTb NPEeaYCMOTPEHbI 4ONOSTHU-
TenbHble NPOTSKHbIE KOPOOKMU.

Mpu npoknagke NpPoBOAOB B 3alUTHbIX Tpybax peko-
MeHOyeTca npegycmatpueaTb pesepB B pasmepe 10 %
yncna pabounx NPoBOAOB, HO HE MeHee O4HOro NpoBoaa.

8.11 lpoknagka npoBoAoB M Kabenen B Tpybax
M UX 3as3emrneHve

Mapku, ceyeHns n 4Mcno NpoknagbiBaemMbiX NPOBOAOB
n kabenen, a Takke pa3mepbl TPyO B KakOOM OTAENbHOM
cnyyae onpefensitoTcs NPOEeKTOM B 3aBMCUMOCTM OT Marte-
puana Tpyb, cnocoba nx Npokragkn N oKpyxaroLlen cpeabl.
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OnekTponpoBoAka B Tpybax MOXET COCTOATb M3 OOHON
NN HECKOSMbKUX 3NEKTPUYECKMX Lenern M npoknagbliBaTbCs
Ha 3HaYNTENBbHOM MPOTSPKEHMM NO COBMECTHOM Tpacce.

PaboTbl MO MOHTaxy 3neKkTponpoBOAKM B Tpybax
BbINOSIHAOTCA B OnpefenieHHOW TEXHOMOrM4YecKon nocneao-
BaTENbHOCTMW.

3artarmBaHve  nNpoBOoAOB B TPpyObl  mpoucxoauT
C NMOMOLLIbIO NPOBONOKK UnNn Tpoca. lNepea aTm yaansoT co
cBOOOAHbLIX KOHLOB Tpy® MpobkM M 3arnyLliku, NpoBepsitoT
Tpybonposog npoayBaHWeM BO34yxa, BAYBalOT B HEro Tanbk
(ans obrneryeHs yMeHbLUEHUS TPEHUs MPoBOAA O CTEHKU
Tpy6) 1 3aTarMBaloT NPOTSKHYKO CTaNbHYKO NEHTY UK CTarnb-
HYIO Cnmparnb C LUapuUKOM Ha KOHLE, MO0 CTanbHYyH NPOBOSIOKY
anameTtpom 1,5 — 3,5MM Cc netnen Ha KoHue. [NpOTsXKHYIO
NPOBOSIOKY NpoTankmBakT B Tpyby CO CTOPOHbI OLHOM
N3 KOpoBOK NN ¢ KoHua TpyObl, @ NPOTSKHOM TPOC 3aTArn-
BalOT C MOMOLLbIO creumanbHOro rbkoro waHra.

Ha koHeL TpybGonpoBoaa yCTaHaBnMBaOTCA BTYNKW AN
NpeaoxpaHeHns n3onsumMm NPoBOSOB OT MNOBPEXAEHMS.

MpoBoga ¢ 6GonbwUMKM CcevYeHUsSMU  3aTArMBaloTCS
B TPyObl C MOMOLLBIO cneuunanbHbIX 3axBaToB, HebonbLINX
nebenok, yHMBEpCanbHOrO SMEKTPOMOHTAaXHOro npuBoaa
N Opyrux nNpucnocobneHunn (pblYaXKHbiX, NMHEBMATUYECKUX).
Ona obneryeHnsa 3aTarMBaHWA MPOBOAOB B MPOTSHKEHHbIE
Tpybonposoabl C 60MbLINM YNCAOM U3rMOBOB AOMOMHUTENBHO
yCTaHaBNMBAOTCS COEANHUTENbHbIE KOPOOKM UIN SALLMKN.

B BepTukanbHO NponoxeHHble Tpybbl NpoBoAda 3aTAru-
BalOT CHU3Y BBEPX M 3aKPennsioT U30NALUNOHHBIMW Knnuamm
unu 3axumamu (Npu cedeHun nposogoB 50 MMZ — yepes
30 M, npu ceyenunsix 70 — 150 MM? — yepes 20 M 1 NpU ceve-
Husix 185 — 240 MM? — yepes 15 m).

CrtanbHble Tpybbl AOMKHBI UMETb MAAKY BHYTPEHHIOK
NOBEPXHOCTb U aHTUKOPPO3NOHHOE MOKPbITUE HA HapY>KHOW
NOBEPXHOCTU (Kpome TpyO, 3aMOHONMYMBAEMbIX B CTPOU-
TenbHblE KOHCTPYKUMK).
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CoeanHeHNs 1 OTBETBIIEHUSA MPOBOAOB, MPOSIOXEHHbIX
B Tpybax, BbINOSHAIOTCA B KOPOOGKaxX OMNpeCcCOBKOMW, CBAPKOM
WNU CXMMamu; coeuHeHMe NPOBOAOB HENOCpPeACTBEHHO
B Tpybax 3anpewjaetcsa. MecTta coeavHeHUn W30nUpPYOT
NEHTOM MM Komnnaykamu, a npoBoda MapKkupylT bupkamu,
Ha KOTOpbIX YKa3blBalOT HAMMEHOBAHWE WU Ha3Ha4yeHue npu-
COeIHEHWI, MapKy 1 cedeHne nposoaa.

CTtanbHble TOHKOCTEHHbIE TPYObl C TOMNLWMNHOM CTEHOK HE
MeHee 1,5 MM MOryT MUCMONb30BaTbCA B Ka4yecTBe 3a3eMrisio-
LMX NPOBOAHMKOB. [ns co3gaHusa HenpepbiBHOM Lenu 3a-
3eMIeHNst N HageXHOro dneKTpUYEeCcKoro KOHTakTa Mexagy Cco-
€OUHEHHbIMM TpybGamMu Npy CKPbITOW NPOKNagKe U OTKPbITOM
NpoKnagke B CETAX C 3a3eMSfIeHHOW HeuTpanbto Tpebyetca
NpMBapuTb C KaXOoW CTOPOHbI TPyD B ABYX — Tpex Toykax
MeTannmyeckue Kopobku, CoeanHUTENbHbIE MYdTbl, MaHXeTbl
WUNn rMnb3bl. [JonyckaeTcsl BbINOMNHATL 3TW ANEKTPUYECKME CO-
eaVHEHVS NPUBAPKOM MeTanM4ecknx nepemMbldek JOCTaTOuHON
npoBoAMMOCTU. Tak obpasyeTcsa HenpepbiBHAsA anekTpuyeckas
Lenb, B KOTOPYHO BXOAAT TPYObl, OTBETBUTESBHBIE N MPOTSAXHbIE
KOpOOKW.

Mpn ckpbITON Npoknagke napanfienbHO HEeCKOSTbKUX
cTanbHbIX TPYO UX COEAUHAOT Mexay cobon npuBapKom
CTanbHbIX NSIOCKMX MOMOC, a ecnu TpybonpoBog BbIMNOMHEH
N3 HeMeTannMyecknx Tpyob, 3asemMneHne ctanbHbIX KOPNyCcoB
3NEKTPONPUEMHMKOB, SLMKOB UM KOPOBOK npousBoanTCs
NPUCOEONHEHNEM MX K NPOSIOXKEHHON BOMM3M OTKPbLITON Ma-
rMcTpanu 3a3emMneHnst UM cTanbHOM 3a3eMnsioLLEN nonoce,
crneumanbHO NPOMIOXKEHHOW BOOMb Tpacchl. [Mpu oTcyTCTBUM
MarncTpanu 3asemneHnsa NpoknaabiBaloT YeTBEPTLIN NPOBOS,
C ceyeHnem He meHee 50 % dasHoro nposoga (MeaHbIV
C cevyenneM 1,5 MM?, a anioOMUHNEBLI C ceYeHneM 2,5 MM?).
CobpaHHbI - MOMHOCTLID  TpybonpoBog  NPUCOEAUHSAOT
K KOHTYpY 3alMTHOrO 3a3eMSIeHUs He MeHee 4YeM B [OBYyX
mMecTax (B Ha4ane u B KoHuUe Tpybonposoaa).
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