®EOEPAJIbHASA CIY)KBA BOVMCK HALMOHANBHOW MBAPAVIM POCCUICKOW ®EOEPALINA
nasHoe ynpaeneHue eHeaedoMCIMEeHHOU OXpaHbi

YTBEPXXOEHbI

MepBbIM 3amMecTUTENb HaYyasribHUKa
'YBO Pocreapauu
reHepan-mMaopom nonuuumn

A.B. 'puweHko

19 urona 2017 roga

METOANWYECKUWE PEKOMEHOALIUUN
BbIBOP U NMPUMEHEHUE
TEXHUYECKUX CPEACTB U CUCTEM
KOHTPOJIIA U YNPABJIEHUA OOCTYINOM

P 064- 2017

Mocksa
2017


https://www.kruzhevo-len.ru/kruzhevnye-aksessuary.html

YK 654.9
BBK 32.965
P36

PexomMeHaaLmm paspabotaHbl coTpyaHvkamm OKY «HayyHo-
nccnegoearensckuii LeHTp «OxpaHa» Pocreapaum A.B. Knu-
moBbIM, A A. KonockosbiM, A.A. Buxvpesbim, K0.B. Tapacosoin
nop pykosogcteoM A.l'. 3aliuesa.

PexomenOayuu: ebl6bop U npuMeHeHue cucmem
Kowmpons u ynpaenenHuss docmynom - M.: ®KY «HUL
«OxpaHa» Poczeapduu; Capamoe: Amupum, 2017, - 92 c.

ISBN 978-5-00140-074-5

B pekomeHpaumsx paccMOTPEHbl XapakTepUCTUKM KOM-
MOHEHTOB CMCTEM KOHTPOMNA U ynpaBneHust 4OCTYyrnoMm, npuse-
[leHa unx Knaccudukauusi, ocBeLLeHbl BOMpPoCkl o6cneaoBaHms
06beKTOB, BbIGOpa CUCTEM KOHTPOIS U yNpaBneHusi AOCTYMNOM
N UX KOMMOHEHTOB, 0COBEHHOCTEN pa3MELLEHUS N MOHTaXa.

PekomeHgaumm npegHasHaveHbl  Ans  TEXHUYECKUX
cneumancToB noapasferneHnli BHEBEAOMCTBEHHOW OXpaHbl
n Oryn «OxpaHa» Pocreapaoum, a Takke Cneynanvcros,
3aHMMarolmxcs  Bonpocamm  obecneveHns  6e3onacHoCTm
0ObeKToB, B TOM YMCrE MNPOEKTUPOBAHUA W MPUMEHEHUS
CMCTEM KOHTPOSS ynpaBneHns 4OCTYNOM U UX KOMMOHEHTOB.

B3AMEH Pekomengaupii P 78.36.005-2011.

®KY «HUL «OxpaHa» Pocreapaum, 2017.

Hacmoswue pekomeHOayuu He moaym Obimb MOJIHO-
CMbIO  UNU  4acmuyHO 80CrPOU3eEOeHbl,  MUPaXUPOBaHbI
u pacrnpocmpaHeHbl 6 Kayecmee oguyuanbHo20 uU30aHus
6e3 paspeweHusi 'YBO Poczeapduu.

ISBN 978-5-00140-074-5



BBEOEHUE

OpfHVM 13 oBsizaTenbHbIX MEPONPUATUN No obecneveHno
aHTUTEPPOPUCTUHECKON 3aLLMLLEHHOCTM ODBEKTOB (TEPPUTO-
pui), B TOM 4uCre NOAnexalwmx obasaTenbHON OxpaHe
BOWCKaMV HaLpmoHarbHoW reapaum Poccurickon ©eaepauym [1],
ABMSAETCH OCHaLleHNe OXpaHseMbIXx OOBLEKTOB CUCTEMamMu
KOHTPONS 1 yrpaBreHVs JocTynom” .

LLnpokasa cdepa npumeHeHns CKY[], aktmBHOe passu-
TWE HOBbIX TEXHONOMUA NAEHTUDUKALMN U YyNPaBneHus, Hanu-
yve Ha pbiHKE MHOXeCTBa npou3soauTenen obopyaosaHus
JenaeT akTyanbHoW paspaboTky MeTOANYECKUX PeKOMeHAa-
LuiA No BbIGOPY M MPUMEHEHUIO TAKNX CUCTEM.

MpaBunsHoe ucnone3osaHue CKY[ nossonset npe-
LOTBPaTUTb HECaHKLMOHMPOBAHHBIA MPOXOA Ha TEpPUTOPUIO
oxpaHsiemoro obbekTa, B 3aaHue, OTAENbHbIE STaXW U Nome-
LeHus. B To xxe Bpemsi cuctema He co3faeT NpensTCcTBUN Ans
npoxoga nepcoHana v noceTUTenen B paspeLleHHbIe ANst HUX
30HbI. CnepyeT nomHUTb, 4To CKY/[] He ycTpaHsieT Heobxoau-
MOCTb KOHTPOMS CO CTOPOHbl YernoBeka, HO 3HaYUTESbHO
nosbILLaeT 3PPEKTMBHOCTL paboTbl cryxbbl oxpaHbl (6e3o-
NnacHocTK), OCOBGEHHO MPU HanMMYMM MHOFOYUCNEHHBIX 30H
NOBLILLIEHHOrO pPUCKA BO3HUKHOBEHUS KPUMUHASbHbIX UMW
Teppopuctudeckux yrpos. CKY[l ocsoboxpaeT nepcoHan
cnyx6bl oxpaHbl (6esonacHOCTM) OT pPyTMHHOM paboTbl Mo

! Danee — «CKY[».



naeHTudrKaumm, NpefocTaBnsas UM AONOMHUTENBHOE BPeEMS
MO BbINOMHEHWIO OCHOBHbIX (YHKLUUIA: OxpaHe obbekTa
N 3alimTe COTPYAHVKOB M MOCETUTENEN OT MPECTYMHbIX NOCS-
ratenscTB. ONTMManbHOe COOTHOLLIEHME JIOACKUX N TEXHUHECKNX
pecypcoB BbIOMpPaeTCsA B COOTBETCTBMM C MOCTaBIEHHbIMU
3ajavamu 1 JOMNyCTUMbIM YPOBHEM BO3MOXHbIX Yrpo3.

OpHako B HacTosilee Bpemsi npouecc Bbibopa Hambo-
nee noaxoaawmx CKYl ans pewweHnss KOHKPETHbIX 3aaaq HOCUT
CMNOXHbIA XapakTep, MOCKONMbKY pearlbHO OTCYTCTBYeT Kakasi-
nmbo aHanuTuyeckass MHgopmMauma No UMELMMCS CEroaHs
CKY] Ha o0Te4eCTBEHHOM pbIHKE TEXHUYECKUX CPEeacTB
©esonacHocTn. HekoTopble KOMMNaHWW, MOPON MPOSBMSAT
HepobpOCOBECTHOCTL B pekname, B NMPEeAoCTaBneHn nosiHONM
MHOPMALN O TEXHNHECKMX N PYHKLIMOHAMBHBIX BO3MOXHOCTAX
cuctem, 06 0COBEHHOCTAX MX SKCMyaTaumm B CpaBHUTENBHO
CMNOXHbIX KNUMAaTUYeCKMX YCroBuaX W T.N. 3ayacTyto nocras-
WMKM 1 npoAaBubl paau npubbinv npeanararT 3akasyvky
annapatypy HW3KOro kayectBa W HekBannbuLMpOoBaHHbIe
ycnyrn. [loBcemectHO M camm notpebutenn He wumeoT
[OCTaToYHOro onbiTa B 3ToM cpepe. B pedynbTare Ha BaXHbIX
06beKTax MOXHO BCTPETUTH HENPOMECCMOHaNbLHO CNPOEKTU-
poBaHHble cuctembl CKY[, y KOTOpbIX TexHu4eckue
XapakTEePUCTUKN HEe COOTBETCTBYHOT YCIOBMSAM 3KCMnyatauum
B Poccum.

Llenbto HacToAWmMX pekoMeHaaumn ABRASETCA OKasaHue
NMOMOLM  MNoApasfeneHnsM  BHEBEAOMCTBEHHOW  OXpaHbl
n Oryrn «OxparHa» Pocreapaum un cneupanuctam  crnyx6
oxpaHbl (6esonacHocT) OOBEKTOB pasnM4YHbIX BEAOMCTB
W OopraHvsauuii, B TOM 4MCne nognexawmx obssaTensHon
OoXpaHe BOWCKamuM HauvoHanbHoW reapauvn  Poccuickon
depepaumn, B NpaBunbHOM BbIOOPE CUCTEMBI U OTAEMbHbBIX
koMnoHeHToB CKY[] ons kOHKpeTHbIX 06beKToB, MpoBeAeHUN
MOHT&XHbIX 1 MYCKO-HanaAouHbIX pabor.



1. TEPMUHbBI, ONPEAENIEHNA U COKPALLEHUA

B Hactodwmx PekomeHpaumsix NPUMEHSIIOT criefytolime
TEPMWHBI C COOTBETCTBYIOLLIMMUN ONpeaeneHNaMu;

1.1 ayTeHTUdUKaums - NpoLEecC ono3HaBaHus cybbekTa
unm obbekTa MyTeM CpaBHEHUS BBEAEHHbIX UAEHTUUKaum-
OHHBbIX A@HHbIX C 3TanoHOM (06pa3oM), XpaHALWMMCS B NaMsiTL
CUCTEMbI ANA faHHOro cybbekTa unmn obbekTa.

1.2 6uomertpuueckan naeHtudmkauus: NpeobpasosaHue
COBOKYMHOCTW NpMepoB BruomMeTpuyecknx o6pa3os YernoBeka,
Mo3BOSISIIOLLEE OMUCaTb MX CTalUMOHapPHYl U CryyYaniHy
COCTaBnsitoLLMe, HaNnpUMep, B BUAE MaTeMaTUHECKOro OxXugaHus
N BUCNEPCUA KOHTPONMPYEMbIX NapameTpoB UK, HanpUMep, B
BMAE NapameTpoB 0Oy4YEeHHOM CETU UCKYCCTBEHHbBIX HENPOHOB.

1.3 buometpuueckuin obpas. O6pa3s yenoseka, MoOny4eH-
HbI C BbIXOAOB NMEPBUYHBLIX M3MEPUTENBHBLIX NpeobpasoBarenen
prnYeCKNX BEMMYMH, NOABEPraoLMnca aanee MacluTabuposa-
HAIO M MHOW NepBUYHON 00paboTke C LIENbl U3BMEYeHns U3
HEro KOHTPONMPYeMbIX BUOMETPUYECKUX NapaMETPOB YeroBeka.

1.4 BewecTBeHHbIN koA, Koa, 3anvcaHHbIN Ha usnye-
CKOM HocuTene (naeHTndunkaTope).

1.5 B3nom: [lecTBus, HamnpasneHHble Ha HeCaHKLMOHM-
pOBaHHOE paspyLUEHNe KOHCTPYKLMN.

1.6 BpeMEeHHON WHTepBan [octyna (OKHO BPEMEHW):
BpemeHHON nHTEpBan, B TEYEHNE KOTOPOro B AAHHOW TOuKe
LOCTyna yCcTaHaBnmMBaeTCs 3afaHHbIA PEXUM AOCTyna.

1.7 BckpbITHe: [encTeuns, HanpaeneHHble Ha HeCaHKLMOo-
HMPOBaHHOE MPOHMKHOBEHME Yepes YCTPONCTBa NperpaxaatoLme
ynpaensiemblie (YY), 6e3 ero paspyLueHus.

1.8 pMHamun4yecku 6uomeTpuyeckum obpas: bBromet-
pudeckun 0bpas, M3MEHSIEMbI YENOBEKOM MO CBOEMY XKENaHWIo,
Hanpumep pyKonUCHbIA oBpa3 criosa-naporsi.

1.9 poctyn: lepemelyeHve ntogen (cyObekToB AOCTY-
na), TpaHcnopta u Apyrmx obbekToB (0OBLEKTOB AocTyna) B
(13) NomeLLeHMs, 30aHNsI, 30HbI U TEPPUTOPUMN.
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1.10 3anomuHaembIn koa, Koa, kogoeoe cnoso (naporb),
BBOAMMbIN BPYYHYH C MOMOLLbIO KnaBnaTypbl, KOAOBbLIX Nepe-
Knoyartenen nnm apyrmx nogobHbIX yCTPOUCTB.

1.11 30Ha poctyna: 3aaHve, NoMeLleHne, Tepputopus,
TPaHCMopTHOE CPEACTBO, BXOA W (Mnn) BbIXOA KOTOPbIX 06opy-
J[0BaHbl CPeACTBaMM KOHTPONA 1 ynpasnenmsa goctynom (KY[).

1.12 npeHTndbmkarop pocrtyna, maeHtudukarop (Hocu-
Tenb MAEHTUMUKALMOHHOIO NpusHaka): YHUKanbHbIA NpusHaKk
cybbekTa nnm obbekTa goctyna. B kadectse ngeHtndmkaropa
MOXET MCMONb30BaTbCA 3arNOMMHAEMbIA Koa, BromeTpuieckuii
npu3HaKk Wnn BeLlecTBeHHbIM koa. MaeHTudukatop, ucronb-
3YHOLLMIA BELLIECTBEHHbIN KOL — NPEAMET, B KOTOPbIN (Ha KOTOPbIN)
C NOMOLLIO CneumarnbHOM TEXHOMOTMN 3aHECEH MAEHTUMDVKaL-
OHHbIA MPU3HaK B BUAE KOAOBOW MHOpMauun (KapTbl, Srek-
TPOHHbIE KNtoun, Bpenoku u apyrne nogobHble yCTponcTea).

1.13 naeHTudmnkaums: MNpouecc onosHaBaHUsa cybbekTa
unu obvekta no MpucyLeMy emy Wi MPUCBOEHHOMY emy
NAEeHTUMUKALMOHHOMY MnpuaHaky. oa maeHTudmKaumen no-
HUMaEeTCA Takke NpUCBOeHMe cybbekTaM 1 obbekTam AocTyna
naeHTudurkaTopa u (Unm) cpaBHEHUE NPEAbABNSEMOro UAEH-
TUdUKaTopa ¢ Nepe“HeEM NPUCBOEHHbIX NAEHTUMUKATOPOB.

1.14 kouTponnep poctyna (KO), npubop npremHo-
koHTponbHbIM  foctyna (MMKO): AnnapatHoe YCTPOWCTBO
B cocTaBe cpeacT ynpaeneHus CKYL.

1.15 koHTpONL WM ynpaeneHue poctynom (KYJ):
Komnnekc MeponpusiTuiA, HanpaeneHHbIX Ha NPeaoTBPaLLEHNS
HeCaHKLMOHMPOBaHHOro AoCTyna.

1.16 konupoBaHue: [1ecTBus, NPOU3BOANMBIE C WAEH-
TUdmKaTopamm, LIENb0 KOTOPbIX SABMSIETCS NOMyYEeHUE Komun
naeHTudmrKaTopa ¢ 4ENCTBYIOLLMM KOLOM.

1.17 kpuMuHanbHaa 6Ge3onacHocTb: CocTosiHue 06b-
eKTa 3aLuThbl, NPU KOTOPOM OTCYTCTBYET HEAOMYCTUMbIA PUCK,
CBSi3aHHbIA C MPUYMHEHWEM eMy Bpeaa OT peanuaauym Kpumun-
HanbHOM yrposbl.

1.18 maHunynupoBaHue: [lelicTBMS, NpPOU3BOAUMbBIE
C YCTPOMUCTBAMM KOHTPONS JOCTYNa, HaxoaAWwWmMMmucs B paboyem
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pexume, 6e3 uX paspyweHus, Lenbio KOTOpbIX SBSETCA
nony4eHve AEVCTBYIOLLEro Kofa unn npuBefeHne B OTKPbIToe
cocTosiHe YIY. YcTponcTBa KOHTPONs AJOCTyna MOryT npu
3TOM MPOAOIKaTE MPaBUMbLHO (PYHKLMOHMPOBaTL BO BPEMS
MaHUMNYyMPOBaHMA U MOCHe HEro; Crneabl Takoro AencTems He
OyayT 3ameTHbl. MaHunynvpoBaHune Bkno4vaeT B ceba Takke
OEeNCTBUSA Hap nporpaMMHbIM ODecneyeHnemM u OencTBus
no cbemy MHdoOpMaumMM C KaHarnoB CBSA3WM U uHTepdencos
YCTPOWCTB AOCTyNa.

1.19 HabnrogeHune: [1encTeums, NPOU3BOANMbIE C YCTPOM-
CTBaMU KOHTPONs W ynpasneHust Joctyriom 6e3 npsiMoro
LOCTYNa K HUM, LieNblo KOTOPbIX SIBASIETCSA MOJSlyYeHNe AeNCT-
BYIOLLIErO KOAA.

1.20 HecaHKUMOHMpOBaHHble Aencteusa (HCH): Hden-
CTBMSA, LENb0 KOTOPbIX SABMNSETCH HECaHKLMOHMPOBAHHOE
NPOHMKHOBEHWE B 30HY AoCTyna Yepes YI1Y.

1.21 HeCaHKLIMOHUPOBaHHbIN AocTyn: [locTyn cybbekToB
unm o6LEKTOB, HE UMEKOLLMX MpaBa JocTyna.

1.22 nonb3oBatenb CKY[L: Cybbekr B OTHOLUEHWUW,
KOTOPOrO OCYLLECTBMSAKOTCS MEPONPUSTUS MO KOHTPOIHO JOCTyna.

1.23 npaBuno aByx (U 6onee) nuu; MNpasmno goctyna,
npW KOTOPOM AOCTYN paspeLleH TOMbKO Mpy OAHOBPEMEHHOM
npucyTCTBUM ABYX Unv 6onee nuu,

1.24 npuHyxaeHue: HacunbCTBEHHblE AENCTBUA Hapg
NVLOM, UMEIOLMM NpPaBo [OCTYNa, C LEenblo HECaHKLMOHMPO-
BaHHOro MpoHuKHOBeHUS 4depe3 YIY. YcTponcrea koHTpons
W ynpaeneHns AOCTYNOM Mpu 3TOM MOTyT (OYHKLMOHMPOBaTL
HOpMarbHO.

1.25 nponyckHasa cnocobHocTb: CnocobHoCTb cpeacTea
unu cuctembl KY] nponyckatb Yepes 3agaHHyto TouKy JOCTyna
onpeneneHHoe KOnM4ecTBo CyOBbEKTOB uUnm o6LEKTOB focTyna
B €AVHULY BPEMEHW.

1.26 NnpOTUBOKPUMUHaANbHaA 3awmura OOBLEKTOB U
umylwecTBa: [esTenbHOCTb, OCyLeCTBsieMass C  Lesnbio
obecneyeHnss KpUMMHaNLHOM Ge30NacHOCTH.
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1.27 nynectomnkoctb: CnocoBHOCTb nperpagbl NpoTUBO-
CTOSATb CKBO3HOMY NPOBUBAHMIO MyNsMA U OTCYTCTBME MPU 3TOM
onacHbIX AN YenoBeka BTOPUYHbIX MOPaXKAOLLMX SNEMEHTOB.

1.28 caboTtax: [NpegHamepeHHO co3gaHHOe COCTOsiHWE
CMUCTEMbI UM €€ KOMMOHEHTOB, MPW KOTOPOM HapyluaeTcs
paboTOCNOCOBHOCTb, YXYALWAKTCA napaMeTpbl, MPOUCXoAUT
NOBPEXAEHNE CUCTEMDI.

1.29 caHKLUMOHUPOBAaHHbIN gocTyn: [JocTyn cybbekToB
unm o6LEKTOB, UMEIOLLMX Mpasa AocTyna.

1.30 cuctema KOHTpPONA W ynpaBrieHUs [OCTYNoOM
(CKY[): CoBOKynHOCTb CPeACTB KOHTPOMS W ynpaBneHus
OOCTYynoM, ofnafjarmx TEXHUYECKON, MHDOPMAaLMOHHOMN,
NPOrpamMMHO 1 SKCMyaTaLMOHHOM COBMECTUMOCTbHO.

1.31 cpenctBa ynpasneHus (CY): AnnapartHble cpeacrsa
(ycTporictBa) M nporpammHble cpefctsa, obecneunBaroLime
YCTaHOBKY PEXMMOB LOCTyNa, Npuem 1 o6paboTKy MHdopMaumm
CO cuuTbiBaTENEN, NpoBeAeHe UAEHTUPUKALUMM U ayTeHTU-
vKaLmK, ynpasneHMe UCMOMHUTENBbHBIMA U NMPErpakaatoLLmMmMm
yCTpoiicTBamm, oTobpaxeHne n perucTpaumio nHpopmMaumm.

1.32 cpepcTtBa KOHTPOMS M ynpasneHusi AOCTYNoOM
(cpeactBa KY[): MexaHnyeckne, anekTpomMexaHuyeckme
YCTPOUCTBA W KOHCTPYKLMM, SNEKTPUYECKME, BNEKTPOHHbIE,
3EKTPOHHbIE MPOrpaMMMpyeMbIE YCTPONCTBA, NPOrpaMMHbIe
cpefcTea, obecneunBarolmMe peannsaumio KOHTPONS 1 ynpas-
NEHNs [OCTYMOM.

1.33 ctatuueckunt GuomeTpuueckum obpas: OOpas,
OaHHbIA YEenoBeKy OT POXAEHUS, HEM3MEHSIEMbIA MO BOne
YyernoBeka, HanpuMep PUCYHOK OTrnevaTka nansua.

1.34 Touka poctyna: MecTo, rae HemnocpeacTBEeHHO OCy-
LLIECTBMSAETCA KOHTPOMb AOCTYna (Hampumep, ABEPb, TYPHUKET,
kabuvHa npoxoaa, 06opyaoBaHHbIE HEOOXOANMBIMU CPEACTBAMM).

1.35 ypoBeHb poctyna: COBOKYMHOCTb BPEMEHHbIX
WHTEPBAaroB AOCTyNa (OKOH BPEMEHM) 1 TOYEK JOCTYNa, KOTOpbIE
HasHa4aroTCsl onpefeneHHoOMy NLY UNn rpynne N, MMEHLLVM
LOCTyN B 3ajaHHble TOYKM AOCTYNa B 3afaHHble BPEeMEHHbIe
WHTEepBarbl.



1.36 ycToMuMBOCTb K B3roMy: CrocoBHOCTb KOHCTPYKLN
MPOTUBOCTONATL paspyLUaroLLieMy BO3LENCTBUIO.

1.37 ycTOMUMBOCTb K B3pbIBY: CNOCOBHOCTL KOHCTPYKLM
MPOTUBOCTOSATL  paspyLlalolleMy AENCTBUMIO  B3pbIBYaTbIX
BELLECTB.

1.38 ycTtponctBa nperpaxaairowme ynpasrsieMble
(YNy): Ycrpoictea, obecneunBaroime uanyeckoe npensar-
CTBWE JOCTYNy 1 00OpyAOBaHHbIE UCMOMHUTENBbHBIMU YCTPOW-
cTBaMu ANS yNpaBneHUsi UX COCTOSHMEM (TYPHUKETbI, LLMHO3bI,
npoxofHble KabwHbl, ABEpU U BOPOTa, OOOpyAOBaHHbIE
ucnonHuTeneHbIMK  ycTponctBamn CKY[, a Tawkke ppyrve
nopobHbIEe YCTPOUCTBA).

1.39 ycTponctBa ucnonHutenbHble (YWU): Yctponcrea
UM mexaHuambl, obecneyrBaroLLMe NPUBELEHNE B OTKPbITOE
unn 3akpbitoe coctosiHue YIY  (anekTpomexaHunyeckue,
3MEKTPOMAarHUTHbIE  3aMKW, 3MEKTPOMAarHWTHbIE  3aLlenku,
MexaHn3Mbl MPUBOAA LUMIO30B, BOPOT, TYPHWKETOB U Apyrue
nopobHble ycTponcTea).

1.40 ycTpoicTBo cuutbiBaouwee (YC), cuntbiBarenb:
YCTpoCTBO, MpEeAHasHa4YeHHoe AnA CcyMTbiBaHWA (BBOAA)
NAEHTUDMKALIMOHHBIX NMPU3HAKOB.

B Hactoswmx PekoMmeHaauusx NPpUMEHSIIOT crnegytowme
COKpaLLeHUS:

KA - koHTpOnnep AocTyna,

KY[] - KOHTPOMb U ynpaBneHue AOCTYMNOM;

HCJ] - HecaHKUMOHNPOBaHHbIE JENCTBUS;

MK - npubop NpUeMHO-KOHTPOMBHBIN JOCTYNa;

CKY[ - cucrema KOHTpONA 1 ynpasneHus 40CTYMNOM;

CY - cpeacTBa ynpaeneHus;

YW - ycTponcTa NCNONHUTENbHBIE;

YIY - ycTporcTBa nperpaxaaroLime ynpaensiemMble;

YC - yCTPONCTBO CUMTbIBatOLLEE.



2 NPUHUMN OEUCTBUA CKYQ

2.1 OCHOBHbI€ NPUHLMNbI

B ocHoBe pabotbl CKY[ 3anoxeH npuvHUMN CpaBHEHMS
TEX UM UHBIX MAEHTUUKALIMOHHBIX NMPU3HAKOB, NPUHAANEXALLMX
UM NPUCYLLNX KOHKPETHOMY (PU3NYECKOMY NULY Unu obbekTy
(NMpeameTy, TPaHCMOPTHOMY CPeAacTBy), C WHGOpMauunen,
3anoXXeHHOW B NaMsATU CUCTEMBI.

Kaxgblh 13 nonb3oBartenen (COTPyAHMKOB) Mosnyyaer
WHAVBUAYaNbHbLIA MaeHTUUKaToOp. ATO MOXET ObiTb Naposb
UNM KOAOBOE YUCIO, KOTOpble HEOOXOAUMO 3arnOMHUTb, UMK
HEKOTOpPbIA NPEAMET, B KOTOPbIA UM Ha KOTOPLIN, C MOMOLLbHO
cneumarnbHON TEXHOMOMM 3aHeceHa KogoBas MHopMaLuus.

B kayectBe Takoro npegmeta MOXeT ObITb MCMONb30BaHa
nnacTukosas kapta, 6penok, 6pacneTt wnu apyron nopobHbIN
npeamet. UaeHtTudukatop MoxeT ObiTb 3aKkpenneH Takke
Ha onpeaeneHHOM NpesMeTe U TPaHCNOPTHOM CPEeLCTBE.

Mapornk, KofoBOE YMCIO, a TakKe NPeaMET-UaeHTUdVKaTOP
OTHOCATCH K KNaccy MPUCBOEHHbLIX NAEHTUMPUKALMOHHBIX NpU-
3HakoB. [lpy 3TOM WAEHTUDULMPYETCH HE Cam YernoBeK,
a NPUCBOEHHbIN eMy MPU3HaK.

B kavectBe WAEHTUPUKALUMOHHBIX MPUSHAKOB MOTyT
NCronb30BaTLCA MPUCYLLIME MPU3HaKK YernoBeka (BuomeTpude-
CKMe JaHHble) Takue, kak oTrneyaTkn nanbLeB, reoMeTpnst KUCTU
PYKM, rOfocoBble XapakTepuctmkm u T1.4.). bnometpuyeckas
naeHTuurkauma onpegenseT YenoBeka no ero cobCcTBEHHbIM
NAEHTUPVKALMOHHBIM NPU3HaKaM.

Pabotra CKY[ npoucxoaunTt cregylowmm obpasom.
Y BXxOAa B KOHTPONMPYEMOE MOMELLEHNE YCTaHaBMNMBaroTCS
cneuunanbHble YCTPOWCTBA — CHMTbIBATENM, KOTOpblE MpeaHa-
3Ha4eHbl ANA CYUTbIBAHMA MHGOPMaLUKM C UaeHTUdMKaTopa,
BBOAA Mapons WNM KoJOBOro uucra, Beoga OUMOMETPUYECKUX
AaHHbIX Yenoeeka. [anee wHdopMauma MNOCTynaeT Ha KoH-
Tponnepbl AOCTYNa, KOTOpble Ha OCHOBaHWM aHanuaa AaHHbIX
0 BriagensLe pearvpyeTt COOTBETCTBYHOLWMM obpasom, 1 obec-
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NneyYMBaloT ynpaeneHe NperpaxaarolLiMm 1 UCTIONHUTENBHBIMU
YCTPOWCTBaMU: OTKpbIBaET unun GnokvpyeT ABepb, BKMOYaeT
CuUrHan TpeBOrW, PEerucTpyMpyeT MpucyTCTBME YenoBeka
Ha paboyem mecTe 1 T.4.

MonsaTre naeHtTudmkaropa n naeHTudukaumm SenseTcs
OCHOBHbIM noHaTMEM ans CKY[. TepmuH wupeHTudurkauyms
0O3Ha4aeT - Orno3HaBaHWe, MoMCK Mo NpuaHaky. NaeHTndurkaums
MOXET MPON3BOAUTLECH MO CNEAYIOLLIMM OCHOBHBIM MPUHLMNAM:

— naeHTUdMKaLMs No 3anoMuHaemMoMmy Kogy — Mo Kogy,
BBOAMMOMY BpPYYHYIO C MOMOLLbIO KraBuaTypbl, KOAOBbIX
nepeknoyaTenemn nnn Apyrmx noaoGHbIX YCTPONCTE;

— naeHTUdMKaLUUs no BELLECTBEHHOMY KOy — MO KOy,
3anncaHHoOMy Ha U3MYeckoMm HocuTene (uaeHtudukartope)
B Ka4eCTBE KOTOPOro NPUMEHSIFOTCS PasfnnyHbIe KIHoYN, KapThbl,
Openokn n T.4.;

— BuomeTpuyeckasl naeHTUdbKaumsa — naeHtTudukaums,
OCHOBaHHas Ha onpeaeneHnm MHAMBUAYanbHbIX OU3NYECKUX
NpU3HaKoB YernoBeka.

2.2 UpeHTudMKauusa No 3anoMMHaeMoMy Koay

B kadecTBe cuuTbiBaTENEN B 3TOM Clyyae MUCMNOnb3yeTcs
undpposasn unu andasuTHO-LMdpPOBaa knaemaTtypa, a Takke
pa3nuyHble KOAOBbIE MEpeKknoYaTteny, naHenu unu apyrve
nonoGHble ycTporcTea. Kog BBogMTCS Bpy4YHYHO, NyTem Habopa
COOTBETCTBYIOLLMX CMMBOJSIOB WM YCTaHOBKM MO3VLMIA nepe-
kntoyarenen. HassaHue sToro tTvna maeHTUdMKaULMmM rosopuT
O TOM, YTO KO WINW Maposb AOIMKeH ObITb 3aNOMHEH MOMb30-
BaTenem. NonoXuTensHOM CTOPOHON 3TOrO SABNSETCH TO, YTO
HeT MaTepuanbHOro HOCUTENSA KoAa, WM COOTBETCTBEHHO
He TpebyeTca 3aTpaT Ha ero ucnonb3oBaHue. OaHako 3ano-
MWHaHMe KOAa Wy Napons YeNOBEKOM MMEET onpefeneHHble
HepocTaTkun. [InNs HaAEXHOCTN KOA UM Naposib AOMKEH UMETb
Kak MOXHO Borbluee konuyecTso 3HakoB. CornacHo TpeGosaHu-
am FOCT P 512412008 [2], naponb AoCTyna K nporpaMme
KOMMbOTEpa LOMMKEH MMETb HE MeHee LecTu 3HakoB. Kogbl
[OCTYNa ANA HEKOTOPbIX CEMOBLIX 3aMKOB BbICOKOW CEKPETHO-
CTV UMeIoT 12 3HaKoB.
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3anoMHUTL Takoe KONMYECTBO LMGP WUNM 3HAKOB ANs
fonblUMHCTBa NOAEN LOCTAaTOMHO TPYAHO. JTO MPUBOAUT K
TOMY, YTO 3a4acTylo KOJ, 3anucbiBaloT Ha Dymare un XpaHsT ee
PSAOM C KOMMBIOTEPOM U € cenchoM. pn 3TOM CEKPETHOCTb
Joctyna npaktuyeckn tepsaetcs. Ewe ogHa npobnema cesizaHa
C NPOXOAHBIMU Ha KPYMHbIX NpeanpusaTtusx. Mpy 60nbwWom noToke
nrojen Yepes NPOXOAHYH, OLLMOKK, CBA3aHHbIE C HEMpPaBUITbHbIM
Habopom kopda, Pe3KO CHWKAKT MPOMYCKHY CroCOBHOCTb
N NOPOXAAKT MHOXECTBO KOH(PMKTOB CO CNy60I oxpaHb!.

KnaemaTypHble CuMTbIBATENM HELOCTATOYHO 3alLMLLEHbI
OT Manunynaumi (noabop kopa, HabntogeHwe). OgHako OHU
WUMEIOT onpeferneHHble JOCTOMHCTBA, HanpuMep paspsgHOCTb
kopa, MoxeT ObiTb BbibpaHa npPOM3BOMBHO, KO MOXET
yCTaHaBnMBaTbC CaMUM MONb30BaTeNieM M NPOU3BOSIBHO MM
N3MEHATLCA, U BbITb HEM3BECTHBIM OMEPaTOPy CUCTEMBI, TaloKe
UMEETCS BO3MOXHOCTb BBOAA AOMOMHUTESNbHBIX KOAOB, Hanpu-
Mep, KoAa «TUXOM» TPEBOTM NPY HanafeHn, KOAOB YNpPaBneHus.

B HacrosiLee Bpemsa naeHTUdMKaLMs No 3anoMmMHaemMomy
KOZY NMPVMEHSETCH B MPOCTbIX aBTOHOMHbIX YCTPOMCTBAX AOCTYNa
UNn B Ka4eCTBe AOMNOMHUTENBHOW, HAPAAY C APYIMMU BUAAMM.

2.3 WpeHTucukaumsa no BelwecCTBEHHOMY Koay

B Hactosiee Bpemsi Hamborbluee pacrnpocTpaHeHune
nonyuinu CKY[, ucnone3syowme naeHTUdUKaUMIO No BeLle-
cTBeHHOMY kogy. LLnpokoe pacnpocTpaHeHune 3TOT BUA WAEH-
TUMKaLMM NOMy4YMn B CBSA3WM C TEM, YTO TPagWUMOHHO, Ans
naeHtTudmrKaumMm 4Yenoseka (yLOCTOBEPEHWUS €ro INMYHOCTU)
Cronb3yeTca MPOMyCK WM APYro  AOKYMEHT — MpeamMeT
Ha KOTOPOM HaHeceHa WMHGOpMaLMsa O YerioBeke B BUAE ero
hoTorpadunn 1 COOTBETCTBYIOLLMX 3annUCEN.

CobecTBeHHO  upeHTUdMKaLMs (Ono3HaBaHWe) YeroBeka
NPOBOAUTCH TakKe 4YEenoBEeKOM (AEXYPHbIM Ha MPOXOAHON,
OXPaHHVKOM U1 T.4.) B OCHOBHOM MO dhoTorpacmm Ha JOKYMEHTE.
3aeck B MONHOM Mepe CBOK OTpUUATENbHYH POfib UrpaeT
yenoeeveckmin aktop. CoctosHWe 4YenoBeka, YCTanocTb,
noTeps BHUMaHWs, HegocTatoyHas OauTensHOCTb W T.4. Npu-
BOASAT K CHYXKEHMIO HAAEXHOCTN OXPaHbl.
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B aneKkTpoHHbIX aBTOMaTUYECKMX CUCTEMax B KayecTBe
WLEHTU(MKATOPOB  UCMOMb3YHTCSA  MAcTUKOBbIE  KapThbl,
©penoku, BpacneTbl, MEXaHUYECKME UMW SNEKTPOHHbBIE KIHOYW,
n apyrve noaobHele ycTponctea. B nocnegHune Bpems nnactu-
KOBblE€ KapTbl CTanu LUMPOKO MPUMEHATBCA B  Pa3nnYHbIX
aBTOMaTU3MPOBaHHBIX CUCTEMaX, B TOM YiChEe U AN KOHTPOnNsi
poctyna. Ha nnacTtukoBble kapTbl MOryT OblTb HaHECEHbI
pasnuyHble Hagnucu, a Tawkke doTtorpadun Bnagensues C
MOMOLLBIO CreumarnbHbIX MPUHTEPOB WM MyTEM HaKMenku
nneHok. Mpn 3TOM kapTa AOCTyNa MOXET CIYXUTb U B Ka4ecTee
TpaaLMOHHOrO 0BbIYHOTO JOKYMEHTA.

TexHomnorMs KOAUPOBaHWS NMACTUKOBbLIX KApT OTNNYaeTcs
fonblwunm pasHoobpasnem — OT NPOCTbIX U AELLEBbIX KapT CO
LUTPMXOBBIM KOAOM [LO KapT C 3NEKTPOHHOW HaumHKOW. MNocTosiHHO
NOSBMSAOTCA HOBbIE TWMbl MNMACTUKOBBLIX KapT, WUCMOnb3yrowme
pasnuyHble TEXHOMOMMKU, C LENbI MOBbLILWEHUS HaAEXHOCTH,
CEKPETHOCTM KoZa W YIyuLLEHUS APYIMX XapakTEPUCTUK.

2.4 BuomeTpuueckana naeHTudukaumsa

Mpw naeHTudnkaumm No MHAMBMAYanbHLIM GrnomeTpuye-
CKMM Mpu3HakaMm OMpeaensieTcss UMEHHO YerioBeK - HOCUTENb
3TUX NMPU3HAKOB, @ He BblAaHHBLIA €My AOKYMEHT - KapTa, Kog,
KMHOY U T.N. JTO SBNSIETCA OCHOBHLIM OTIIMYMEM AaHHbIX CUCTEM
oT noBbIX ApyrMx wuaeHTuduumpyrowmx yctporcte. Camble
pacrnpocTpaHeHHblE MPU3HaKM YenoBeKa, KOTOpble WCMONb3y-
toTCs ANs GUOMETPUYECKON NaEHTUDUKALMNL

— 0COBEHHOCTN NanunAAPHbIX PUCYHKOB NasbLes;

— y30p KPOBEHOCHbIX COCYZOB 1a3Horo AHa;

— 0COBEHHOCTN reOMETPUMN NAA0oHM;

— CTPOEHMe pajyXHon 060noyku rnasa;

— reoMeTpUYecknx 0cobeHHOCTM Nnua;

— pacnosnoXeHne KpOBEHOCHbIX COCYA0B,

— rofoCcoBbIE XapaKTEePUCTUKM.

Kpome Toro, B Hactosillee BpeMs BefyTcsi paspaboTku
HOBbIX OMOMETPUYECKMX CUCTEM, MWCMOMb3YOWMX  Apyrve
NPUHLMNBLI AEUCTBUSA, Hanpumep, no kapauorpamme, msobpa-
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YKEHWUO NnnLa B UHpaKpacHOM cBeTe, 0COBEHHOCTEN reoMeTpumn
YLHbIX PaKoBWMH, OCOBEHHOCTU MOXOAKW, PYKOMUCHOMY
W KnaBmnaTypHOMY NMOYEpPKY 1 Ap.

Ewe ofHUM npvHUMNManbHbIM OTNMYMEM BuomeTpuye-
CKOro Tuna naeHTUmMKaLmm SIBNAETCA BEPOSITHOCTHBIN XapakTep
onosHaeaHus. [Mpu aTOM BCerga NpucyTCTBYIOT OLMOBKU ABYX
TWMOB: BEPOSAITHOCTb JTOXHOrO 3ajepXaHuns (owmbka nepeoro
poja) W BEpOATHOCTb HECAHKLUMOHMPOBAHHOrO Aornycka
(owwmbka BTOPOro poaa).

OpHako B HacTosiLLee BpeMs BENUYMHA 3TUX OLIMOOK Anst
JYYLLMX YCTPOMCTB BUOMETPUYECKON maeHTUduKkaumm cocras-
nseT: ans owmbkm nepsoro poaa — 0,1%; Anst owmbkm BTOPOro
poaa — 0,0001%.

Takne XapakTepuCTVKL MO3BOMSOT UCMONb30BaTh 3TU YCT-
poVCTBa B CMCTEMax KOHTPONA AOCTyna Ha 0cobo BaxHbIX
obbekTax: BOEHHbIX Basax; NpaBUTENBCTBEHHBIX YYPEXAEHNSX;
XpaHnnuax 6aHKoB; KOMMBIOTEPHBIX LieHTpax. Tam, rae cambiv
BaXHbIM TpeboBaHMEM SABNSETCA CEKPETHOCTb, @ OCTarnbHble
TpeboBaHNs — MO NPOMYCKHOW CNOCcOBHOCTM, MO CTOMMOCTW,
no yao6CcTBy Nonb3oBaHUS MMEKOT BTOPOCTENEHHOE 3HAYEHME.

2.5 OcHoBHble pyHKuun CKY[

B npouecce csoen pabotel CKY[ pgormkHa BbIMONHATbL

cneayrowme QyHKUMK:
— CaHKUMOHMPOBaHUe — npoLeaypa MPUCBOEHUS KaXKAOMY
nonb30BaTenNto NepCcoHanbLHOro naeHTUdukaTopa, koga, perv-
CcTpauuo ero B cucteme (Unu permctpaumo ero Guometpude-
CKWX NPW3HaKOB) N 3afaHne ANsi HEro BPEMEHHbIX MHTEPBanoB
N YypPOBHSA AOCTyna (B Kakue NOMELLEHWs, Koraa v KTo umeet
npaBo 3axoAnTb);

— npeHtTudmkauma — npoueaypa orno3HaBaHUA Mosb30Ba-
TeNns No npeabsBieHHOMY uaeHTUduKaTopy unm GromeTpude-
CKOMY MPU3HaKY;

— aBTOpM3auus — MpoBepKka MONHOMOYUIA, 3aKrovarto-
LLHOCS B NPOBEPKE COOTBETCTBUSA BPEMEHM M YPOBHS A0CTynNa
YCTaHOBIEHHBIM B NPOLECCE CaHKLMOHMPOBaHWS;
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— ayTeHTUMKaUMA — YCTaHOBIEHWE MOAJIMHHOCTYU
nonb3oBarens no npusHakam naeHTubrKaumy;

— pa3spewleHuMe pocTyna unu OTkas B pgocTyne —
BbIMNOMHAETCA Ha OCHOBaHWM pe3ynbTaToB aHanu3a npepbl-
Aywnx npoueayp; 5 5

— perucTpaumsi — MNPOTOKONMPOBaHWE BCEX AEeVCTBUN
B CUCTEME;

— pearMpoBaHue — peakuus CUCTEMbl Ha HECAHKLMOHU-
pPOBaHHbIE [ENCTBMA (Nogava npeaynpexnaromx n TPEBOXHbIX
CUrHaros, oTkas B JOCTyNe N T.4.).

Mpouenypa CaHKLMOHNPOBaHMA NPOU3BOAUTCS onepaTo-
POM MNW aMUHUCTPATOPOM CUCTEMbI 1 3aKMOYaEeTCs BO BBOAE
HeOBXOAUMBIX JaHHBIX B KOMMBLIOTEP CUCTEMbI UMW B NaMsATb
kOHTponnepa. Bce octanbHble npoueaypbl MOryT MPOW3BO-
AnTbCA cucTemon asTomatuyeckn. O4eBMAHO, YTO npoueaypa
ayTeHTUdUKaLMN MOXET ObITb BbINONHEHA NONHOLIEHHO TOMBKO
C MOMOLLIbHO BMOMETPUHECKNX CUCTEM.

3 KNACCUDPUKALIUA CPEACTB U CUCTEM Ky

3.1 Knaccudmkauus cpeacts Kyl no FOCT P 51241-
2008 [2].

3.1.1 Cpeactea KY[ knaccncuuympytotca no:

— (PyHKLMOHANBHOMY Ha3Ha4YeHUIO YCTPOWCTB;

— (PyHKLMOHAMBHbLIM XapaKkTepucTukam;

— ycronumsoctun k HCA.

3.1.2 Cpeactea KY[] no dyHKLMOHANBHOMY Ha3Ha4eHUo
YCTPOWCTB MOAPasfenstoTCs Ha Creaytolme OCHOBHbIE Cpes-
cTBa:

— yCTpomncTBa nperpaxgarowme ynpasnsemsie (YY),

— ycTponcTea ucnonnutensHele (YW);

— ycTpovictea cumTbiBatome (YC);

— naeHTudukatops! (UA);
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—cpeactea ynpaenenua (CY) B cocTaBe annapaTtHbIX
YCTPOWCTB U NPOrpamMMHbIX CPEeACTB.

B cocras CKY[ moryT BXxOAWTb Apyrve LOMOMHUTENbHbIE
CPeACTBa: UCTOYHWKM SNEKTPONUTaHWSA; JaTYUKn (M3BeLareni)
cocrosaHusa YIY; aBepHble AOBOAYMKN, CBETOBbIE U 3BYKOBbIE
onoBeLyaTenu; KHoMkM pyyHoro ynpaenenunsa YIY; yctponctea
npeobpasoBaHns MHTEPMENCOB CETEN CBHA3N; annapartypa
nepeaadn AaHHbIX MO Pa3NUYHbIM KaHamnam CBS3W U Apyrue
YCTPOWCTBA, NpeaHasHajveHHble 45 obecrieyeHns pabotsi CKY/.

B cocrae CKY[ moryT BxoauTb Takke annapaTHo-
nporpamMmmMHble CPEeACTBa — CPEACTBA BbIMUCIUTENBHON TEXHMKM
(CBT) obwero HasHauyeHus (koMnbioTepHOEe obopyAoBaHue,
obopynoBaHMe Ans KOMMbLIOTEPHBLIX CeTen, oblyee nporpaMm-
Hoe obecneyeHue).

3.1.3 Cpencrea KY[l no dyHKUMOHamNbHBIM XapakTepu-
CTUKaM KnaccuuLMpyroTCst Ha criegytoLme rpynnbi.

3.1.3.1 YIY knaccudmumpytotca no Buay MEpPeKpbITUsS
npoema npoxoaa.

Mo Buay nepekpbiTns npoema npoxoga YIMY moryT 6biTh:

— € YaCTWNYHBIM NEPEKPBLITUEM (TYPHUKETLI, narbaymbl);

— C MOIMHbIM NEPEKPLITUEM (MONTHOPOCTOBbLIE TYPHUKETDI,
cneuvanmavpoBaHHble BopoTa);

— CO CMMOLUHbIM NEPEKPbITUEM Mpoema (CMMOLHbIE ABEPH,
BOpOTA);

— ¢ BrnokmposaHnem obbekTa B Npoeme (LUnto3bl, KabuHbl
NpOXoAHbIe).

3.1.3.2 YU knacencmnumpytotcs no crocoby 3anupaHus:

— 3NEKTPOMEXAHNYECKNE 3aMKU;

— 3MEKTPOMarHUTHbIE 3aMKU;

— 3MEeKTPOMarHUTHbIE 3aLLEerKu;

— MexaHu3Mbl NpMBoAa ABEPEN, BOPOT.

3.1.3.3 UpeHTndunkaTopbl U cuutbiBaTENN Knaccuduum-
PYIOTCS MO CreAyoLWMM NpusHakam:

— M0 BMAY MCMOMb3yeMbIX MAEHTUDUKALMOHHBIX NPU3HAKOB
(MpeHTUdUKaTOPBI U CYUTBIBaTENN);
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— M0 cnocoby CHATLIBAHWS NAEHTUDMKALIMOHHDBIX NMPU3HAKOB
(cuuTbIBaTENN).

Mo Buay mcnonb3yembix UAEHTUMMKALMOHHBIX NMPU3HaKOB
naeHTUdUKaTopbl U CYUTLIBATENW MOTYT ObITb:

— MexaHuyeckme — UAEHTUMUKALUNOHHbIE  MPU3HaKN
npeacTaBnsoT CODOM 3NEeMEHTbl KOHCTPYKUMU WAEHTUMKa-
TOopoB (NepdopaumoHHbIE OTBEPCTUS, SMEMEHTbI MexaHude-
CKMX KMOYENn N T.4.);

— MarHUTHble — WAEHTUUKAUMOHHbIE NPU3HaKM npea-
CTaBnsaloT COBON HaMarHMYEHHbIE Y4YacTKM MOBEPXHOCTU UNn
MarHWTHbIE 3MNEMEHTbl uaeHTuduKaTopa (KapTel ¢ MarHUTHOM
nonocow, kaptbl Buranga, nt.4.);

— ONTUYECKNE — WAEHTU(MUKAUMOHHbIE MPU3HaKU Npea-
CTaBnsitoT COOON HaHEeCEHHble Ha MOBEPXHOCTUM UMK BHYTPU
naeHTudurkaTopa MeTkU, MMEIOLME PasfnyHble OMTUYECKME
XapakTepPUCTUKN B OTPEKEHHOM M NPOXOASILLEM OMTUYECKOM
N3nyyYeHnn (KapTbl CO LUTPMXOBbLIM KOAOM, roniorpaduyeckume
METKU N T.4.);

— 3NEKTPOHHbIE KOHTaKTHbIE - UAEHTUMPUKALMOHHBIE NpU-
3HaKM NPEeACTaBnAT CoOOM ANEKTPOHHBLIN KOA, 3arnmMCaHHbIN
B 3IEKTPOHHOM MMKpOCXeMe naeHTUdmKaTopa (AUCTaHUMOHHbIE
KapTbl, 3NEKTPOHHbIE KMKOYN U T.4.);

— 3MEKTPOHHbIE PaANOYaCTOTHbIE — 3IEKTPOHHbIE UAEH-
TUMKATOPbI, CYATBIBAHME KOAA C KOTOPbIX MPOUCXOAUT MyTEM
nepeaayun faHHbIX No paguokaHany;

— aKycTuyeckue - MaeHTUMUKaLNOHHBbIE NPU3HAKN Npea-
CTaBnsAT CO60M KOANPOBAHHbIN aKyCTUYECKUIN CUrHarm,

— BuomeTpuyeckue (ToNbKO ANS CYMTbIBATENEN) - UAEH-
TUPUKALMOHHBIE MPU3HaKM NPEeACTaBNAT cobon UHAMBUAY-
anbHble UsnYeckue NpUsHakn YenoBeka (oTnevaTkn nanbLes,
reoMeTpus NagoHW, PUCYHOK CeTYaTku rnasa, rornoc, AuHammka
noanucu n T.4.);

— KOMBUHUPOBaHHbIE - ANA MAEHTUMMKALMM NCMONBb3YHOTCSA
OHOBPEMEHHO HECKOSIbKO NAEHTUDUKALMOHHBIX MPU3HAKOB.
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Mo crnocoby cunTbIBaHNS MAESHTUMUKALMOHHBIX NPU3Ha-
KOB CUUTbIBaTENM MOTYT ObITh!

— C PYYHbIM BBOAOM - BBOJ MPOM3BOAUTCSA C MOMOLLLHO
HaXXaTWs KnaBuLL, MOBOPOTOM MepeknioyaTenen unu Apyrnx
noaoBHbIX 3NEMEHTOB;

— KOHTaKTHbIE - BBOZ MPOVCXOAMUT NMPU HEMOCPEACTBEHHOM,
B TOM YMCFE€ U MPU SNEKTPUYECKOM, KOHTaKTE MEXAY CYUTbI-
BaTenem 1 ngeHTUPUKaTopoM;

— BECKOHTaKTHbIE - CYMTbIBAHME KOAa MPOUCXOAUT MpwU
NOAHECEHUN MAEHTUdMKATOPa Ha ONpefeneHHoe paccTosHue
K CYMTBIBATENHO;

— KOMOWHMPOBaHHbIE.

3.1.3.4 Knaccuduvkaums cpeactes ynpaenenHus CKY[
BKNto4aeT B cebsi:

— annapartHble cpeacTBa (yCTPOWCTBA) — KOHTPOMneps!
poctyna (npnbopbl NPUEMHO-KOHTPOMbHbIE AOCTYNa);

— NporpamMmmHble CpeacTBa — nporpaMMmHoe obecneveHne
CKyn;

3.2 Knaccudpmkauus cuctem Ky[

3.2.1 Cuctemsl KY[] knaccudunumpyotcs no:

— cnocoby ynpaBneHus;

— MO KOMUYECTBY KOHTPONMMPYEMBIX TOYEK AOCTYNa;

— N0 (PYHKLMOHASBbHBIM XapaKkTepUCTUKaM;

— MO YPOBHIO 3aALLMLLEHHOCTU CUCTEMbI OT HECaHKLIMOHU-
POBaHHOro A0CTyNa K MHopMaumm.

3.2.2 Mo cnocoby ynpaeneHusi cuctemsl KY MoryT BbiTh:

— @aBTOHOMHbIE — ANSA YNPaBneHUs OAHVUM UIN HECKOMb-
kuvm YIY, Ge3 nepepayn WHPOpMaUMM Ha LeEHTpanbHoe
YCTPOMCTBO yrpaBneHnss n 6e3 KOHTpONA CO CTOPOHbI
oneparopa;

— LeHTpanunaoBaHHble (ceTeBble) — Ans ynpasnenus YIMY
¢ obmeHoM uHopMaumen ¢ LeHTpanbHbIM MynbTOM W KOH-
TponeM u ynpaBneHnemM CUCTEMOWN CO CTOPOHbI LIEHTPanbHOro
yCTPOWCTBa ynpaBneHus;
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— YHMBEpCanbHble (CeTeBble) — BKNOYarowme yHKUUN
KaKk aBTOHOMHbIX, Tak W CeTeBblX cucTeMm, paboTarowme
B CETEBOM PEXMME Mo ynpaeneHNeM LieHTparnbHOro ycTpou-
CTBa ynpaBneHus 1 NepexXoasUMe B aBTOHOMHbIA PEXMM Npu
BO3HMKHOBEHWM OTKa3oB B ceTeBoM  obopyaosaHuu,
B LIEHTpanbHOM yCTPONCTBE Un 06pbiBe CBA3M.

3.2.3 No KonmM4ecTBy KOHTPONMUPYEMbIX TOYEK JOCTyNa:

— Manown eMKocTu (80 64 Touek);

— cpepHen eMKocTm (OT 64 f0 256 ToYek);

— BonbLUon emkocTu (Bonee 256 ToYexk).

3.2.4 o yHKUMOHaNbHbLIM XapakTepucTukamMm CUCTEMbI
KY[ MoryT 6bITb TPEX KNaccos:

1 — cucTeMbI C OrpaHNYEHHbIMY PYHKLMAMM;

2 — cHUCTEMBI C pacLLMPEHHBIMU PYHKLMAMY,

3 — MHOrodyHKLMOHamNbHbIE CUCTEMBI.

3.3 Knaccudmkauma cpencts n cuctem KY[ no yc-
TonumBocTu kK HC[]

3.3.1 Knaccudwmkauma cpegcts KYJ no ycronumsocTu
k HCJ] onpepensieTcsi yCTOMYMBOCTBIO K paspyLUaloLLmMM 1 He-
paspyLUaoLLyIM BO3AENCTBUSIM MO TPEM YPOBHSIM YCTONYMBOCTH:

— HOPMarnbHOWM;

— MOBbILLEHHOM;

— BbICOKOW.

3.3.2 YMY knaccnduumpytoT No YCTONYMBOCTU K paspy-
LALLM BO3AENCTBUSIM.

YcronumsocTb YIY ycraHaenvBaeTcs no:

— YCTOMYMBOCTY K B31IOMY;

— nynecTonkocTn (Tonbko ansa YIY co cnnowHbIM nepe-
KpbITEM npoema);

— YCTOMYMBOCTY K B3pbIBY.

HopmanbHas yctonumeoctb YITY obecneunsaeTcs mexa-
HUYECKOM NMPOYHOCTBIO KOHCTPYKLMM BEe3 OLEHKM MO nokasatensm
YCTONYMBOCTU K pa3pyLUaroLLUM BO3AENCTBUSM.
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Ana YMY nOBbILWEHHOW W BbLICOKOW YCTOWYMBOCTA CO
CNIOLHBIM NMEPEKPbITUEM NpoemMa (CnnoLHbIE ABEPU, BOPOTA)
1 ¢ bnoknpoBaHnem obbekTa B Npoeme (Lunto3bl, kKabuHbl Npo-
XOAHblE) yCTaHaBnNMBaETCH Knaccudukauma no ycTom4mMBoCTyM
K B3110MYy, B3pbIBY W NyNeCTOMKOCTN.

3.3.3 Ycrporctea MCMONMHUTENbHbIE (3aMKK, 3allenku)
KnaccudulmpyoT Mo YCTOMYMBOCTY K paspyLUatoLLmMM BO3AEN-
CTBMSIM B 3aBUCUMOCTM OT KOHCTPYKLIMM.

3.3.4 lNo yCcToM4MBOCTM K HEpa3pyLLAOLLMM BO3AENCTBUSM
cpeagctea KY[l B 3aBMCUMMOCTM OT uMX OYHKLMOHaNLHOro
HasHa4YeHWs KnaccuULMPYHOT MO CreayroLLvM nokasaTensim:

— YCTOMYMBOCTM K BCKPbITUO — AnsA YIY 1 ncnonHuTensHbIx
YCTPOWCTB (3aMKOB M 3aropHbIX MEXaHN3MOB);

— YCTOMYMBOCTU K M@HWMNYNIMPOBAHUIO,

— YCTOMYMBOCTU K HAOMIOAEHMIO AN CUUTBLIBaTENEN BBOAA
3anomMmMHaeMoro kofa (knaBuaTypbl, KOAOBbIE NepeknoyaTenv
nT.n),

— YCTOMYMBOCTb K KOMMPOBaHWIO (4151 naeHTUdukaTopos),

— YCTOMYMBOCTU  3alUyMTbl CPEACTB  BbIMUCIUTENBHOW
TexHukn (CBT) cpeacts ynpaenenua CKY[l oT HecaHKUMOHM-
pOBaHHOro AocTyna K nHdopmMaumm.

3.3.4 Knacendumkaums cuctem KY k HCIl onpenensetcs
ONS CUCTEM C LEHTPanu3oBaHHbIM YMpaBreHWeM no 3alu-
LLIEHHOCTM OT HECaHKLMOHMPOBAHHOIO JOCTYyNa K MHdopMaumu
MO CKYO v cpeacte CBT, Bxoaswmx B COCTaB CeTEBbIX
CKya.

3.4 YcnoBHble 0603HauYeHus cpeacTB u cuctem KY[

3.4.1 YcnosHble 0603HaqeHne cpeacTs KY/[] cogepxar:

a) HaunmeHoBaHme wun cokpaweHHoe ob6o3HaueHue
cpeacts KY[] B cootBeTcTBUM C Tabnuuen 1;

6) abbpesmatypy CKY[;

B) rpynnbl cMMBONOB: X1 Xz — X3/X4Xs , rae:

X1 — knaccuduvkauusa no yHKUMOHaNbHbIM Xapakrepu-
CTUKaMm B COOTBETCTBUM C Tabnuuen 2;
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Tabnuya 1 — HaumeHosaHue u COKpalweHHoe 0bo3HayeHue

cpedcmes KY/[]
CokpauieHHoe 060-
HaumeHoBaHue cpeacts KY[ 3HaYeHUe
YCTpONCTBO NperpaxgjatoLiee ynpasnsaeMmoe yry
YCTPOWCTBO UCNONHUTENBbHOE Yu
YCTPOWCTBO CYUTLIBAIOLLEE (CYUTLIBATESb) yC
MaeHTudukaTop una
CpeacTea ynpasneHus — annapaTHble YyCTPOUCTBa:
KOHTpoOnnep AoCTyna; K4
NpuGop NPUEMHO-KOHTPOSIbHBIN JOCTyna MIK4
Cpedcmea ynpasrneHus — rnpoepaMmMHbIe:
rIpozpammHoOe 0becriedeHue 10

Tabnuya 2 — Ob6o3HaveHue krnaccughukayuu no yHKUUOo-

HanbHbIM Xapakmepucmukam cpedcme KY/L

CpenctBa KY[ no Knaccudukaumsa no 060-
YHKLUMOHANbHOMY (YHKLIMOHANbHbIM 3Have-
Ha3Ha4YeHUo XapakTepucTukam HUe
yny C 4aCTUYHBIM NEepPeKPbITUEM (TYPHUKETHI, 1
X1— no Buay nepe- Lunarbaymbt)
KpbITUA Npoxoaa C MosnHbIM NepekpbITUEM (MOSTHOPOCTOBbLIE 2
[TYPHUKETBI, CNELMAnM3MpOBaHHbIE BOPOTA)
Co0 CNNOLLHbIM NEPEKPLITUEM Npoema 3
(cnnowHble ABEpU, BOPOTA)
C 6nokupoBaHuem obbeEKTa B Npoeme 4
(LLNH03bI, KAOUHBI NPOXOAHLIE)
YN OnNeKTpoOMEXaHN4eCkue 3aMku 1
X4 - no cnocoby 3a- [3NEKTPOMarHMTHbLIE 3aMKK 2
nupaHus OneKTPOMarHUTHbIE 3aLLenku 3
MexaHu3mbl npuBoaa BOPOT 4
yC C py4HbiM BBOAOM 1
X4 —no cnocoBy cun- |KoHTaKTHbIE 2
TbiBaHUA UAEHTUMDU- |BECKOHTAKTHbIE 3
KauUWOHHbIX NPU3Ha-  |BuoMeTpu4eckune 4
KOB KomBUHMPOBaHHbIE 5
mno MexaHuyeckue 1
X4 = no Buay naeH- MarHutHble 2
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Cpepnctea KY[ no Knaccudukaumsa no 060-
(PYHKUMOHANLHOMY (PYHKLMOHANBbHbIM 3Have-
Ha3HaYeHUo XapakrepucTukam HUe
TUPUKALMOHHLIX NpK- |OnTU4eckue 3
3HaKoB OnNEeKTPOHHbIE KOHTAKTHbIE 4
OneKTPOHHbIE paANOYaCTOTHbIE 5
AkycTHnyeckue 6
KoMBUHUpOBaHHblE 7
KA, NNKa ABTOHOMHbIV 1
X1—no cnocoBy ynpas-  |LleHTpan13oBaHHbIi 2
neHus YHuBepcanbHbii 3

X2 — ypoBeHb yctonumoctn k HCI (H — HopmanbHbIA,
M — noBbIWEHHbIN, B — BbICOKUIA);

X3 — nopsiakoBbIi HOMep paspaboTtkm cpeactea KY[
(nopsigkoBbI HOMeEp Xz PErncTpUpyeTCsl COOTBETCTBYHOLLMM
rocyAapCTBEHHbIM OpraHoM, OTBETCTBEHHbLIM 3a MPOBEAEHME
TEXHUYECKOM NONUTUKN B AaHHOW cdepe).

X4— 0603Ha4YEHNE KOHCTPYKTUBHOIO UCTIONHEHUS,

Xs — 0Bo3Ha4yeHne mopepHusauum, pycckas nponucHas
OykBa B andaeBvTHOM nopsake (nepsas MopepHu3aums — A,
BTopaa—bwunr.4.),

r) obo3HaueHne TexHmnyeckux ycnosun (TY).

lMpumepb! ycrioeHo20 0603HaYeHUS.

Ndenmucpukamop KY[ snekmporHbIli paduoyacmomHsbill, HoOp-
manbHol yemolivusocmu k HC/H, nopsidkosbili HoMepom paspabomku 5,
KOHCMPYKMueHoe ucrionHeHue 8, Modugukayus A:

na CKYL 5H — 5/8A TY XX XXXX XXXX

3.4.2 YcnoBHoe o6o3HauveHne cuctem KY[] coctout ua:

a) HaseaHus «CucTema KOHTPOnNs W ynpaBneHus AOCTy-
nom» unn cokpawyeHHo CKY[;

B) rpynnbl cumeonoBs: Xy Xz Xz X4 — Xs / Xe X7 rAe:

X4 — cnocob ynpasneHus:

1 — aBTOHOMHaSs;

2 — LeHTpanun3osaHHag (ceTeBas);
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3 — yHMBepcaneHas (cetesas);

X2 — KONIMYECTBO KOHTPONUPYEMBIX TOYEK AOCTYMa:

1 — Manowm eMKocCTU;

2 — cpefgHen eMKocTy;

3 — BonbLLIOV EMKOCTH;

X3— Knacc no yHKLMOHarnbHbIM XapakTepucTuKam:

X4 — Knacc 3alMLeHHOCTU CUCTEMbI OT HECaHKLIMOHMPO-
BaHHOro A0CTyna K uHdopmauumM Ans CUCTEM MOBbLILLEHHON
1 Bbicokon yctonumsocTn kK HCJ wunm Byksa «H» ans cuctem
HOPMarnbHOWM YCTOMUMBOCTMY,

Xs — MopsiaKoBbIA HOMmep paspaboTku (NMOpSAKOBbIV
Homep Xs PErMCTPUPYETCA COOTBETCTBYIOLMM FOCYAapCTBEH-
HbIM OPraHoOM, OTBETCTBEHHbIM 33 MPOBEAEHNE TEXHUYECKON
NONMTUKK B A@HHOW cdpepe);

Xg — 0603Ha4YEeHNE KOHCTPYKTUBHOIO UCTIONHEHNS;

X7 — obo3HayeHMe MmopaepHu3aummn (o6osHavaeTcs
pyCcCKOM nponmcHon BykBon B andasBuTHOM nopsake, nepsas
mMoaepHusaumsa — A, sBTopas —bur.a.)

L) o6o3HaveHne TexHudeckux ycnoeum (TY)

Tpumepbl yc108H020 0603HaYEHUS.

Cucmema KOHMPONS u ynpasneHus 0ocmyrnom cemesas, Manol
eMKOCMU, 8mopoe0 Kiacca Mo (hyHKYUOHAIbHbIM 803MOXHOCMAM, HOP-
manbHol yemoldusocmu k HC/], Homep pa3pabomku 7, KOHCMPYKMuUeHoe
ucnonHerue 9, modepHusayus — b:

CKYL] — 212H-7/95 TY XX XXXX XXXX.

4. TEXHWYECKUE TPEBOBAHUA

4.1 O6bwue TpeboBaHusA

4.1.1 Cpeacta n cuctembl KY[ gomkHbl obecneuvBars
BO3MOXHOCTb HEMpepbIBHOW paboThl, C y4ETOM MPOBEAEHUA
pernameHTHOro TEXHUYECKOro o6CnyXMBaHUS.

4.1.2 Cuctembl KY[] B ocHoBHOM paboyem pexvime
nomkHel ofecneuvBatb aBTOMaTMdeckyto paboTy. Pexvm
PYYHOrO UM aBTOMaTM3NPOBAHHOIO yrpasneHus (C y4acTvem
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oneparopa) AomkeH obecneymBaTbCA TOMbKO MPU BO3HUKHO-
BEHUM Ype3BblYalHbIX, aBPUNHBIX UM TPEBOXHbIX CUTYaLWN,
a Takke no TpeboBaHWIO 3aKkas4ymka.

4.1.3 CpepctBa n cuctembl KY[] B cuctemax npotmso-
KpUMMHanNbLHOW 3almTbl 06BLEKTOB A0IKHbI 06ecneymBaTh:

— 3aWnTy OT HECaHKLMOHUPOBAHHOrO JOCTyNa Ha oxpa-
HAeMbIN OOBLEKT (MOMELLEHNE, 30HY) B pPEeXUME CHSTUS
UX C OXpaHbl;

— KOHTPOJb U y4eT AOCTyna nepcoHana (nocetutenen)
Ha OXpaHsieMbI OOBEKT (NOMELLEHME, 30HY) B peXUME CHATUS
UX C OXpaHbl;

— aBTOMaTM3aLMI0 MPOLIECCOB B3SATUA/CHATUS OXpaHsie-
Moro obbekta (NOMeLleHWs, 30Hbl) C MOMOLLBIO CPeAcTB
naeHTngukauymm CKY[ B coctase ycTponcte U NpnbopoB Ox-
PaHHOW curHanuaauuv,

— 3alUTY W KOHTPOSb AOCTYMNa K KOMMblOTEPaM aBToma-
TU3NPOBaHHbIX pabounx mect (APM) nynstoBoro o6opyaoBaHus
CMCTEM OXPaHHOW CUrHanM3aumm.

4.2. Tpeb6oBaHUA K PYHKUNOHANIbLHBLIM XapaKTepUcTu-
kam cpeacte Ky

4.2.1 TpeboBaHus K PYHKLMOHANBHBIM XapakTepucTukam
Yy n yn

4.2.1.1 YINY B 3aKpbITOM COCTOSIHAW AOMKHbI oBecneuu-
BaTb (M3NYECKOE NPENATCTBUE A[OCTYNy B COOTBETCTBUM
C Knaccudurkalmen no Buay nepekpbITUsa npoema:

— YacTU4YHOE NepekpbITUE (TYPHUKETDI, LWnarbaymbil);

— NOMHOe NepeKpbITUE  (MONMHOPOCTOBbLIE  TYPHWUKETHI,
cneumanmaMpoBaHHble BopoTa);

— CMNOLIHOE MepeKkpbITUE npoemMa (CnMoWHbIE ABEPWU,
CMrMoLHbIe BOpOTa);

— 6noknpoBaHne obbekTa B npoeme (Lunto3bl, KabuHbl
NPOXOAHbIE).

4.2.1.2 YTIY B paboyem pexmme MoryT ObITb ABYX TUMOB:

— HOpMarnbHO OTKPbITbIE;

— HOpMarbHO 3aKpbIThle.
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HopmanbHo oTkpbiTble YITY gomkHbl GbiTb OCHALLEHbI
haTynkoM npubnmkeHus cybvekta n obbekra goctyna, obec-
neyvBare CBOGOAHBLIA MPOXOA MPU  CaHKLMOHUPOBaHHOM
LOCTyNe 1 NepexoiuTb B 3aKpbITOE COCTOSIHUE, €Cni LOCTynN
HeCaHKLMOHMPOBaH.

HopmanbHo 3akpbiTble YITY AOMKHBI OTKPbIBATLCA MpU
CaHKUMOHMPOBAHHOM AOCTYre.

4.2.1.3 YIY ¢ 4aCTU4HbIM MNepeKpbITUEM Mpoema, npu
HeobX0AMMOCTW, AOMKHbI  ObiTb  OCHAaLLEHbI CpencTBaMu
curHanmsauun, cpabartbiBalowMmn  Npyu  noneitke  obxona
nperpaxaaroLLero ycTponcTaa.

4.2.1.4 YIY npn CaHKUMOHNPOBAHHOM LOCTYMNe AOSMKHbI
NnepexoauTb B OTKPLITOE COCTOSIHME MpW Nojade ynpaensio-
LLlero curHarna oT yCTPOUCTBA yrpaBeHus.

HopwmanbHo 3akpbiTelie YIY npyu HeoOXoAMMOCTU, AOMKHbI
ObiTb 0OOpyAOBaHbl CpeacTBaMy 3BYKOBOW CUrHanu3aumu,
KOTOpasi BKIFOYAETCA MOCe MX OTKPbIBAHWUS 1 MPY OTCYTCTBUN
npoxoja B TeYEHUE YCTaHOBMIEHHOTO BPEMEHW, U AOMKHbI
WUMETb CPeACTBa 4151 BO3BpaTa B 3aKpbITOE COCTOSIHME.

4.2.1.5 YMY npyn HeoBXx0AMMOCTM AOSTKHbI MMETb 3aLLUTy
OT MPOX04a Yepes3 HUX OLHOBPEMEHHO ABYX Uin Gornee YernoBexk.

4.2.1.6 YINY [0mkHbl UIMETb BO3MOXHOCTb MEXaHUYECKOrO
aBapUINHOTrO OTKPbIBaHWSA B Cllydae NponagaHun SNeKTponmMTaHus,
BO3HWKHOBEHUS NoXapa Unm Apyrux YpesBblvariHbIX CUTYaLUN.
ABapuiiHas cuctema OTKpbIBaHWUS AOMKkHa ObiTb 3alymLeHa oT
BO3MOXXHOCTW UCNONb30BaHWs ee 4151 HECaHKLMOHMPOBaHHOMO
NPOHMKHOBEHUS.

4.2.1.7 B koHcTpyKUmm YTY gomkHbl BbITe NpesycMoTpeHs!
Mepbl MO 3aluTe BHELUHUX 3MEKTPUHECKNX COEAUNHUTENBHBLIX
uenen OT HEeCaHKLUMOHMPOBaHHbIX BO3AeNCTBMM (Nogaun
HanpsbkeHn, oBpbiBa, KOPOTKOrO 3amblKaHusl), NPUBOAALLMX
K oTKpbiBaHuto YI1Y.

4.2.1.8 YIY wmMorytT vMeTb [AOMOMHUTENbHO CcpeacTsa
cneumanbHOro KOHTPOnsa (MeTannofeTekTopbl, 0BHapyxmuTenu
pafnoaKkTUBHbIX BELLECTB U AP.), BCTPOEHHbIE UMM COBMECTHO

PYHKLMOHMPYOLLME.

25



4.2.1.9 Ycrponctea UCMONMHUTENbHbIE AOMMKHBLI obecne-
ynsaTh NpuseaeHue YI1Y B 3aKpbITOE UM OTKPLITOE COCTOSIHME.

YN MoryT ObiTb CaMOCTOATENMbHLIMA U3AENUAMU UMK
ObITb BbINONHEHbI KaK 4acTb KOHCTPYKLUun YITY.

4.2.2 TpeboBaHusi K PYHKLMOHANBHBIM XapakTepucTukam
naonyc

4.2.2.1 CunTbiBaTENM A0MKHBI 0OEcneunBaTh:

— BBO/J, 3arMOMMHaEMOro KoAa;

— CuMTbIBaHNE WUAEHTUUKALMOHHOIO MNpusHaka C UAEH-
TupmkaTopos;

— BBeAeHME BMOMETPUYECKON MHDOPMaLMK (ANS CYUTbI-
BarTenen GuomeTpuieckon nHpopmaumm);

— npeobpa3soBaHne BBEAEHHOW MHOPMaLMM B 3NEKTpU-
YECKM curHar,

— nepeaadvy nHgpopmauymm Ha koHTponnep CKY/,.

4.2 2.2 CuntbiBaTENM AOITKHBI UMETH CBETOBYHO MHANKALMIO
paboTocnocobHOCTM 1 cocTosHUSA Aoctyna. PekomeHayembin
pexum paboTbi:

— HenpepbIBHOE CBEYEHME NHAMKATOPa KpacHOro LseTa —
LOCTYN 3aKpbIT;

— HenpepbIBHOE CBEYEHME MHAMKATOpa 3eNeHoro LBeTa
— AOCTYM OTKPbIT.

[onyckaeTca B pEXUME SKOHOMWUM  INEKTPOMUTaHWSA
CBETOBYHO MHAMKALMIO paboTocnocobHOCTM U COCTOSIHUA
[OCTyna oTobpaxaTb KPaTKOBPEMEHHBbIMM BCMbILLKaMK COOT-
BETCTBYIOLLETO LiBETA.

Mpn HeoBXoaAMMOCTM CUATLIBATENM AOJKHbI  MMETb
3BYKOBOW curHanuaatop. [lapameTpbl 3BYKOBbIX CUrHanoBs
N cobbITUS, KOTOPbIE OHU MHAULMPYHOT AOMMKHbI ObITb ONMCaHbI
B AOKYMEHTaLMWN Ha n3fenus.

[onyckaeTca B cuuTbIBaTENE HE WMMETb WHAWUKALMW,
B 3TOM Cry4yae JOMKHO BbITb OrOBOPEHO B LLOKYMEHTaLMM, YTO
3TU CUMTBIBATENN AOMMKHBI NCMONB30BaTLCSA C KOHTPOIepaMm
CKY[, kotopbie obecneyvBatoT ynpasneHue BHELUHUMW CBe-
TOBbIMU W 3BYKOBbIMU MHANKATOPaAMW.
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4223 CuutbiBaTenn p[oibkHel ObiTb  3aWULLEHbI
OT MaHuUnynMpoBaHusi nyteM nepebopa n nogbopa naeHTnbn-
KaUMOHHbIX MpuU3HaKkoB. Buabl M cTeneHb 3aluTbl AOMKHbI
ObITb ykasaHbl B CTaHAapTax v (Mnn) HOPMaTUBHBIX AOKYMEHTaxX
Ha yCTpomcTBa KOHKpeTHoro Tuna. WHdopmaums, copepxa-
Lasics B JOKYMEHTaLMM He AOMKHA CHKaTb CTEMNEHb 3aLLuTbl.

4.2.2.4 CuntbiBaTENN NPU B3MOME N BCKPbLITUK, a Takke
B criydae obpbiBa WUNM KOPOTKOrO 3aMblKaHWs, MOAXOAALLMX
K HAM Lienen, He LOMKHbl BbldbiBaTb OTKpbITWe YIY. MNpn aTOM
aBTOHOMHbIE CUCTEMbI [LOMKHbI BblAaBaTb 3BYKOBOW CUrHan
TPeBoOrM, a CUCTEMbI C LEHTPanu3oBaHHbIM YrpaBrneHneM
LOMOSHUTENBHO [AOMKHbI MepefaBaTb CurHam TPeBOrn Ha
MYHKT ynpaBneHns.

4.2.2.5 NpeHTndurKkaTopbl AOMKHbI UMETb YHUKaNbHbIA
NOEHTUMPVKALUMOHHBIA  Npu3Haka (koh, HOMep), KOTOpbIN
He LOMKeH MOBTOPSATLCA. B crnyyae ecnu Takoe NOBTOpeHue
BO3MOXHO, B JOKYMEHTaLMM Ha 13fenusa AOmKHbI ObITb yka3aHbI
YCIIOBMSA MOBTOPSIEMOCTU KoAa U Mepbl MO NpefoTBpaLlEHNIO
NCMONb30BaHUS NAEHTU(UKATOPOB C OANHAKOBBLIMU KOAAMMW.

4.2.2.6 NpeHTndurkaTopbl AOmMKHbI obecneuvBatb xpa-
HEeHVEe NAEHTUMDVKALMOHHOIO NpusHaka B TEYEHNE BCEro cpoka
cnyx6bl Npun aKkcnnyaTauum.

4227 KOHCTpPyKUMSs, BHEWHWA BMA W HaanMcu Ha
naeHTuduKkaTtope M cuMTbIBaTENE HE [LOMKHbI MPUBOAUTL
K PaCKpPbITUIO NPUMEHSIEMbIX KOAOB.

4.2.3 TpeboBanus K pyHKUMOHANbHbIM Xapakrepuctukam CY

4.2.3.1 AnnapaTHble cpeacTBa yrnpaBneHs (KOHTponnephbl)
LOMKHbI 0BecneunBaTb NpUeM MHOPMaLMK OT CHATLIBATENEN,
06paboTky nHdopMauumn 1 BeIpaboTKy CUrHanoB ynpaeneHus
Ha UCMNONHUTENbHbIE YCTPOUCTBA.

4.2.3.2 KoHTponnepbl B CUCTEMAX C LEHTPann3oBaHHbIM
yrpaBneHneM 1 yHuBepcanbHbIX JOMmKHbI o6ecneynsars:

— 0OMeH WHopMaumen Mo JNIMHUU CBSA3WM MEXAY KOH-
Tponnepamu 1 cpescrBaMmn LIEHTPan1M3oBaHHOrO yrpaBneHus;
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— COXPaHHOCTb AaHHbIX B MamsAth, npu obpbise NUHUIA
CBSI3N CO CPeACTBaMW LEHTPanmn3oBaHHOrO yrpasreHus,
OTKIMHOYEHN NUTAHWS 1 NPY NEPEXOAE Ha PE3EPBHOE MUTAHVIE;

— KOHTPOSb NIMHUA CBSA3W MEXAY KOHTpOnnepamu, cpea-
CTBaMU LIEHTPannM30oBaHHOrO yrnpaBneHus.

Mpotokonbl obmeHa wHdbOpMaLmeln AOoMkHbI obecneuu-
BaTb HEOOXO4MMYH MOMEXOYCTOMYMBOCTb, CKOPOCTb OOMeHa
uHdopmauuer, a Tawke, obecneumBatb UMWUTOCTOMKOCTb
W 3awmTty MHMOPMaLmMn (A8 CUCTEM MOBBLILLEHHOW W BbICOKON
YCTOMUMBOCTN).

Buabl 1 napameTpbl NPOTOKONOB N MHTEP(ENCOB AOIMKHbI
ObITb YCTaHOBNEHbI B CTaHAapTax W ApYyrnx HOPMAaTUBHBLIX
[OKYMEHTax Ha KOHTPOMIepbl KOHKPETHOrO TMNa.

4.2.3.3 KoHTponnepbl AOMKHbI WMETb BXOAbl ANA
NOAKIOYEHMA Lenen curHanusaumm coctosHust YIY, kHomku
3anpoca Ha BbIXOA, KOHTaKTa BCKPbITUS KOpryca, KOHTaKTa oTpbl-
Ba ot creHbl. KoHtponnepel CKY/] AononHUTENBHO MOryT UMETb
BXOAbl ANS1 NOAKIIOYEHMS LWNendoB OXpaHHOM CUrHansawmm.

4.2.3.4 KoHTponnepb! AOMKHbI MMETb BbIXOAbI ANS Moa-
KMHOYEHWS Lenen ynpaBneHnst UCHOSHUTENbHbIMK YCTPOMNCT-
BaMW, BbIXOAb! YNPaBNeHNsi CBETOBOW MHAUKALMEN COCTOSIHUS
[OCTyNna Mo KaXAOMY Hanpa,liEHWUIO, BbIXOAbl YMNPaBneHus
CBETOBOW N 3BYKOBOW MHANKALMEN TPEBOXKHBIX COCTOSIHMNA.

4235 Ceteble CKY pomkHbl uMeTb cpeacTtea
LEHTPannsoBaHHOro yrnpaBneHnsi, B Ka4eCTBe KOTOPbIX MOTyT
ucnone3oeatecsi CBT obLlero HasHaueHusi (nepcoHarnbHble
KOMMbIOTEPbI)  MNU  CMeumManmnanMpoBaHHbIe  KOMMbHOTEPbI.
OCHOBHbIM  KOMMOHEHTOM CPEACTB  YMpaBfeHUs CeTeBbIX
CKY[ asnsetca nporpammHoe obecnedenme (M0).

B KOMNNeKT aKcniyaTauMoHHOM LOKYMEHTaLMM CeTEBON
CKY[ pomxHo BXOAUTb «PykoBOACTBO MO 3KCrnyaraumm npo-
rpaMMHOro obecneYenunsi», B KOTOPOM JOSDKHbI OblTb YKasaHbl
TpeboBaHWA K KOMMbIOTEPY W COCTaBy OBLECUCTEMHbIX
nporpamm, Heobxogmmbix ansa padotsl MO CKYA.
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4.2.3.6 TlporpammHoe obecnedenne ceteBbix CKY[
LOMmMKHO obecneymBaThb:

— 3ProHOMUYHBIN 3KPaHHBLIA WMHTEpPdENC C nosnb3oBaTe-
nem (onepatopom CKYL);

— 3aHeCeHWe KOLOB MAEHTMDUKATOPOB B NaMsiTb CUCTEMBI;

— 3afj@aHne XxapakTepUCTMK TOMEK JOCTyna;

— YCTaHOBKY BPEMEHHbIX WHTEpBanoB AOCTyrna (OKOH
BPEMEHMW);

— YCTaHOBKY YPOBHEWN AOCTyNna Ans nonb3oBaTenen;

— NPOTOKONUPOBAaHME TEKYLLMX COBbITUI;

— NPOTOKONMUPOBaHNE TPEBOXHbIX COBLITUN;

— BeAeHve v nopgaepxaHne 6as gaHHbIX;

— perucTpaumio NpoxoAa Yepes TOYKM JOCcTyna B NpoTo-
kone 6a3sbl faHHbIX;

— coxpaHeHne 6a3 AaHHbIX U CUCTEMHbIX MapameTpoB
Ha pe3epBHOM HOCUTENE,

— coxpaHeHue 6a3 AaHHbIX U CUCTEMHbIX MapameTpoB
npw aBapusix n cOosIX B CUCTEME;

— NPVOPUTETHBIN BbIBOA MHOPMaLMM O HAPYLLEHWSIX;

— BO3MOXXHOCTb yrnpaeneHust YIY B criyvae ypesBbldanHbIX
cUTYyauui.

4.2.3.7 TlporpammHoe obecnedeHne [OMKHO ObITb
YCTOMYMBO K CrlyYalHbIM U NpeaHaMepeHHbIM BO3AENCTBUSAM
cnegywoLero Buga:

— OTKIMKOYEHNE NUTaHNS annapaTHbIX CPEACTB;

— NPOrpamMMmHbIA peCTapT annapaTHbIX CPEACTB;

— annapaTHbIi pecTapT annapaTtHbIX CPeACTB,;

— CnyYanHoe HaxaTue KnaBuLL Ha KnaBuaType;

— Cny4YanHbIn Nepedop NyHKTOB MEHHO NPOrpamMMbI.

Mocne ykasaHHbIX BO3AEWCTBMA U nepesarnycke
nporpammbl LOMKHA COXPaHATbCA paboToCnocoBHOCTL CUC-
TEMbl N COXPaHHOCTb YCTAHOBIEHHbIX AaHHbIX. YKa3aHHble
BO3AENCTBUA He [O/DKHblI MPUBOAUTL K OTKpbiBaHuo YITY
N U3MEHEHUIO AENCTBYIOLLMX KOAOB JOCTYyNa.
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4.3 TpeboBaHusa Kk PYHKLUMOHANbHbLIM XapaKTepucTu-
Kkam cuctem Kyl

4.3.1 ABTOHOMHbIE cucTtembl KY[] norkHbl obecnevmearts:

— Bblgady curHana Ha oTkpbiBaHue YITY npu cumtbiBaHUA
3aperncTpMpoBaHHOro B MamsaTN CUCTEMbI MAEHTUMDUKALMOH-
HOro nNpu3Haka;

— 3anpeT oTkpbiBaHus YI1Y npu cumTbiBaHUM HE3aPErUCTPU-
POBaHHOIO B NaMsiTU CUCTEMbI UAEHTUDMKALIMOHHOMO NPU3HAKE;

— 3anncb NAEHTUPOUKALMOHHBIX NMPU3HAKOB B NaMsATb CU-
CTEMbI;

— 3aWUTY OT HECAHKLIMOHMPOBAHHOIO AOCTYyNa npu 3anucu
KOAO0B MAEHTUMUKALMOHHBIX MPU3HAKOB B MaMSATU CUCTEMBI;

— COXpaHeHVe WAEeHTUPUKALMOHHBLIX MPU3HAKOB B NaMsTU
CMCTEMbI NPU 0TKa3e 1 OTKITOYEHUN 3NEKTPONUTAHNS;

— py4HOe, NofyaBTOMartnyeckoe wnM asTOMaTU4eckoe
oTkpbiBaHve YIMY ans npoxopa npyv aBapuiHbIX CUTYaLUsX,
noxape, TEeXHUYECKMX HEWUCMPaBHOCTSIX B COOTBETCTBUM
C npaBuaMu yCTaHOBMEHHOMO pexuMma n npasunaMmu npotu-
BOMoXapHon GesonacHocTy;

— aBTOMaTmnyeckoe (HOPMMPOBaHWE CuUrHana 3akpbiTus
Ha YT1Y npu oTcyTCTBMM hakTa Npoxoaa;

— BblAayy curHana TpeBorv npyv aBapuMHOM OTKPbIBAHUN
YIY ansa HeCaHKUMOHUPOBAHHOIO NPOHUKHOBEHWS.

4.3.2 [ononHuTEnNbHbIE XapakTEPUCTUKM aBTOHOMHbIX
CMCTEM B 3aBUCUMOCTW OT Kracca Mo yHKUMOHAIbHbLIM
XapakTepucTikam npueeaeHbl B Tabnmue 3.

B cuctemy ntoboro knacca MoryT 6biTb BBEAEHbI LOMNOM-
HUTENbHbIE XapaKTEPUCTUIKM.
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Tabnuua 3 — QyHKYUOHaNbHbIe XapakmepucmuKku agmoHOMHbIX

cucmem
OYHKLUMOHANbHbIE XapaKTepPUCTUKM aBTOHOMHOM Knaccobl
CUCTEMBI 2 3
1 YcTaHoBKa ypOBHEN AOCTyNa - +
2 YcTaHOBKa BPEMEHHbIX MHTEPBAanoB AgocTyna + +
3 BO3MOXHOCTb perynupoBaHus BPEMEHU OTKpbIBa- + +
Hua YU
4 B0O3MOXHOCTb MAeHTUdUKALMM MO ABYM NpPU3HA- _ .
Kam
5 3awuta OT MOBTOPHOIO MCMOSIb30BAHUA WAEHTU- _ +
dmkaropa Ang npoxoaa B 04HOM HarpaseHum
6 BBoa cneunanbHOr0 UAEHTUMPUKALMOHHOIO Mpu- _ +
3HaKa Ansi OTKPbIBAHWUA NOA4 NPUHYXAEHUEM
7 MogknioyeHne cHUTbIBATENEN pasnuyHbIX TUMOB + +
8 Joctyn no «npasuny Asyx (1 6onee) nuuy - +
9 CeeToBas MHAMKaLUMA O COCTOSAHUU JOCTyna + +
10 KoHTponb coctoaHus YNy + +
11 CBeTOBOE U/MMN 3BYKOBOE OMOBELLEHME O MOMbIT- _ +
kax HCQ
12 Perucrpauusi u xpaHeHme uHdopMauum o cobbl- . .
TUSIX B SHEProHe3aBUCUMON NaMsAaTn
13 Konquecmo COObITUI, XpaHUMbIX B dHEProHe3a- 64 | 256
BUCUMOW NAMSITU, HE MEHEe
14‘BeueHwe AaTtbl U BPEMEHWU BO3HMKHOBEHMUSA COObI- . .
TN
15 BO3MOXHOCTb MOAKMOYEHMA YCTPOWCTBA ANSA Bbl- . .
BOAa MHGOPMAaLMK 0 COBbITUSAX
16 Bo3smoxxHOCTbL nepegaym uHdopMauum o cobbitu- _ +
Aax Ha OBM
17 BO3MOXHOCTb WHTErPUPOBaAHUA C CUCTEMOW OX- + +
paHHOW CMrHanu3auuun Ha peneHom ypoBHe
18 BO3MOXHOCTb WMHTErpuUpOBAHUS C CUCTEMOW OX- _ .
paHHOro TeneBMaeHUs Ha peneinHoM YPOBHE

ﬂpUMeanue. YcnoeHblil 3HaK «+» O3Havyaem Hanuyue 4)yHKuUU u ob6s3amenbHOCMb
ee npoeepKu npu ycmaHoeneHuu Knacca, 3HaK «—» O3Hadaem omcym-

cmeue pyHKyuU.
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4.3.3 Cuctembl KY[1 ¢ LeHTpanM3oBaHHbIM ynpasneHneM
W yHuBepcanbHble AOIKHbI COOTBETCTBOBaTH 0OLUMM (PyHK-
umnoHanbHbIM TpeboBaHMAM Kak AN aBTOHOMHbIX CUCTEM W
pononHutensHo obecneymBaTh:

— paboTty B nokanbHou cetn koHTponnepoes CKY[ nog
ynpaBrieHneM KOMrbroTepa C yCTaHoBMNeHHbIM Ha Hem MO CKY[;

—perucTpauvio M NPOTOKONMPOBaHUE  TPEBOXHbIX
N TEKYLLMX COBbITUNM,

— NPUOPUTETHOE OTODPaXKEHME Ha 3KpaHe YNpaBnstoLLEro
KOMMbIOTEPAa TPEBOXHbIX COBLITUN,

— ynpaeneHvne paboton YIY B TO4Kax fOCTyna no KOMaH-
am oneparopa;

— 3afaHve BPEMEHHbIX PEXNMOB LENCTBUS uaeHTUdMKa-
TOPOB B TOYKax AOCTyNa, U ypoOBHEN AOCTYNa;

— 3aWnTy TEXHUYECKMX W MNPOrpamMHbIX CPEeAcTB OT
HEeCaHKLMOHMPOBaHHOrO AOCTyMNa K 3NeMeHTaM yrnpaBreHus,
YCTaHOBKWN PEXMMOB U K MHopMaLmu;

— aBTOMAaTMYECKMA KOHTPOSlb WCMPaBHOCTU  CPEeACTB,
BXOASLLUMX B CUCTEMY, U NIMHWUN Nepeaaqm Hbopmaumu;

— BO3MOXHOCTb @BTOHOMHOWN paboTbl KOHTPONNEPOB CUC-
TEMbl C COXpaHEHMEM KOHTPOMNepaMyM OCHOBHbIX (YHKLMIA
npy OTKa3e CBA3W C MyHKTOM LIEHTParnv3oBaHHOro yrpaBneHus;

— yCTaHOBKYy pexvma cBo60oAaHOro Aoctyna C nyHKTa
yrpaBneHnss Npu aBapuHbIX CUTYauMsX U 4YpesBblYanHbIX
npoucLuecTBusix (Noxap, 3eMneTpsceHne, B3pbIiB U T.1.);

— GroKMpoBKY MpoxoAaa Mo TOoYkam AOCTyna KOMaHaow
C NyHKTa yrnpaBneHus B CriyHae HanajeHus,

— BO3MOXXHOCTb MOAKIMIOYEHNST AOMOSNHUTENBHBIX CPEACTB
cnewumarnbHOro KOHTPOJsi, CPeACTB JOCMOTpa.

4.3.4 [lononHuTenbHbIE XapaKTepUCTUKN CUCTEM C LiEH-
TpanusoBaHHbIM yrpaBreHueM, B 3aBMCUMOCTW OT Kracca no
PyHKUMOHaMBHBIM XapaKTepucTykaMm, npyeeaeHsl B Tabnuue 4.

B cucremy nro6oro knacca moryT 6biTb BBEAEHBI AOMNOS-
HUTENbHbIE XapaKTEPUCTUKM.
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Tabnuua 4 — @OYHKYUOHaNbHbIE XapakmepucmuKku cucmem
C UeHmMpanu3osaHHbIM yrpasieHuem U yHu-

gepcarsbHbIX

PYHKUMOHASIbHbIE XapPaKTEPUCTUKUA CUCTEM C LIEH-
Tpanu3oBaHHbIM ynpaBsieHueM (CeTeBbiX)
M YHMBEpCasnbHbIX

Knacc
CUCTEMbI

1

2

3

1 Yucno ypoBHel 4OCTyNa, HE MEHeEe

16

64

256

2 Yncno BpeMEHHbIX MHTEPBAroB A0CTYyNa, HE MEHEEe

16

64

256

3 3awmra OT NOBTOPHOIO UCMNOSL30BaHUA naeHTUmUKa-
TOpa ANns NpoxoAa B OAHOM HaNpPaBIIeHWUU: — NokanbHas
— rmobansHas

4 BO3MOXHOCTb ABOWHOW MAEHTUpMKaumm

5 Moaaepxka GUOMETPUHECKON UAEHTUDUKALN

6 Beoa cneumanbHOro MAEHTUPMKALMOHHOTO NpU3Haka
AN OTKPbIBAHWSA NOA MPUHYKAEHUEM

7 IoakmnoyeHne cunTbIBaTenen pasnuyHbIX TUMOB

+| + [+|+]+ +

8 Joctyn no "npasuny aAyx (4 6onee) nuy"

9 Yuncno cobbITUl, COXpaHAEMbIX B 9HEPrOHE3aBUCUMOM
NamsTU KOHTPONNEPOB, HE MEHEEe

100

10 BO3MOXXHOCTb MHTEIPUPOBAHUA C CUCTEMOW OXPAHHON U
NOYKapHOW CUrHanu3aumm Ha penenHoM ypoBHe

11 BO3MOXHOCTb MHTEIPUPOBAHUA C CUCTEMOWN BMAEO-
KOHTPONSA Ha PENENHOM YPOBHE

12 BO3MOXHOCTb MHTEIPUPOBaAHUA C CUCTEMAaMM OXPaH-
HOW W NOXapPHOI CMTHaNM3aLum U cuctemamm BUAEOKOH-
TPOns HA CUCTEMHOM YPOBHE

13 B0o3MOXHOCTb ynpaeneHust paboTomn A0NONMHUTENbHbLIX
YCTPOWCTB B TOUKaxX A4OCTyna (OCBELLEHNE, BEHTUNALMS,
NUdThI, TEXHONOMMYECKkoe 060pyAOBaHME U T.N.)

14 Ob6ecneyeHune n3obpaxeHusn Ha akpaHe IBM nnaHa
obbekTa u (Mnu) NOMeLLeHuin obbekTa ¢ ykasaHueM Mect
pacrnonoXeHWs CPeACTB KOHTPOISt OCTYNA, OXPaHHON
NOXKapHOW CUrHanu3auwu, CPeACTB BUAEOKOHTPONSA U rpa-
hu4ecKkuM 0ToBpaKeHNEeM TPEBOXHBIX COCTOSIHUMN B KOH-
TPOMbHbIX TOYKAX HA NaHe

15 NHTepakTUBHOE ynpaBrneHme cpeacrtsamu rno u3o-
OpaxkeHuto NnaHa o6bekTa Ha akpaHe SBM

16 BeaeHue 6a3 gaHHbIX HA Nonb3oBaTenen

17 MoppepxaHue doTtorpadmyecknx 4aHHbIX NONbL3OBa-
Tenen B 6a3e AaHHbIX

+ |+ +

18 KOHTpOsb 3a nepemMeLleHMeM U NOMCK NOnb3oBaTenen

+

MpumeyaHue — 3HaK «+» O3Hayaem Hanuyue (yHKYUU U 063amenbHOCMb ee NPoepKUl
NpU YCMaHOoB IeHUU KITacca, 3HaK «—» — omcymcmeue yHKyuu.
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4.3.5 YHunBepcanbHble CUCTEMbI AOMKHbI obecneunBaTtb
aBTOHOMHYH paboTy NpU BO3HWKHOBEHWMM OTKa3OB B CETEBOM
obopyaoBaHMM, B LEHTpanbHOM YCTPOUCTBE unu obpbiBe
CBA3W, a TakKke BOCCTAHOBMEHME pPEXMMOB paboTbl nocne
yCTpaHeHsa O0TKa30B M BOCCTAHOBMEHMM CBA3N.

4.3.6 Cuctembl KY[l oOMmKHbI Takke MMETb Crneayrume
XapaKTEepPUCTUKK:

— MakcumarbHOE KONMYeCTBO TOYEK AOCTyNa, 30H AOCTyNa,
nonb3oBareneun, 06CnyXMBaeMbIX CUCTEMOWN;

— MakcumarbHOe KOSIMYEeCTBO TOYeK AO0CTyna, oBcnyXu-
BaeMbIX OAHUM KOHTPOIEPOM,

— MakcumarbHOe KOSIMYeCTBO KOHTPOMNEpOB B CUCTEME;

— KONIMYECTBO CUMTbIBATENEN Ha OAWH KOHTpOMnep
CUCTEMBI;

— KONMYECTBO M BWJL BPEMEHHbIX MHTEPBANoB AOCTYyNa,
YpOBHEN goctyna;

— KONIMYECTBO TUMOB CYUMTbIBATENEN, WCMONb3yEMbIX
B CUCTEME;

— BPEMS PeakLMM CUCTEMbI Ha 3asBKY Ha NPOXOL;

— MakcumarnbHasa AnvHa NIMHAKM CBSA3U C KOHTpOonnepamm
N 4ONYyCTUMbIE NapaMeTpbl IMHUU CBA3N;

— MakCumarnbHOe pacCTOsHUE [LEUCTBUS CUUTbIBaTENS
(8N BECKOHTAKTHbIX CUMTLIBATENEN);

— MakCumarnbHOe  BpPEeMsl  XpaHeHus  MHdopmMaumm
0 cOBbITUAX B NAMATN CUCTEMB;

— MakcumarbHas NpornyckHasi CnoCoBHOCTL ANS CUCTEMBI
B TOYKax AOCTyna;

— BEPOSATHOCTb HECAHKLUMOHNPOBAHHOIO AOCTyMNa, BEPO-
ATHOCTb NoxHoro 3agepxanunsa (ansa CKY[ ¢ buomeTtpuueckomn
naeHTndunkaumnen):;

— nokasaTenu no ypoBHsM yctonumsoctm k HCJ.

4.3.7 o TpeboBaHNAM 3akasymka [OMNyCcKaeTcsa ycTa-
HaBnMBaTb [LOMOSHUTENbHbIE XaPaKTEPUCTUKN M nokasarenu
B TEXHNYECKMX YCMNOBUAX HA CUCTEMBI KOHKPETHOrO TMna.
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4.4 TpeboBaHusi MO YCTOMYMBOCTU CPEACTB U CUCTEM
Kyd k HCO,

4.41 TpeboaHua no ycronumsoctn k HCI Hepaspy-
LuatoLLero BO3AenCTBus yctaHaBnmeatoTes Ans cpeacte KY B
3aBUCUMOCTU OT PYHKLIMOHANBHOIO Ha3Ha4YeHUs 1 BKIHOYaLoT:

— YCTOMYMBOCTb K BCKPbITUO Ana YIY 1 ncnonHUTENbHbIX
YCTPOWCTB (3aMKOB W 3amnOpHbIX MEXaHN3MOB);

— YCTOMYMBOCTb K MaHUMYUPOBaHWIO;

— YCTOMYMBOCTb K HabnwogeHuto Ans  cuuTbiBaTenemn
C 3anoMunHaeMbIM KOLOM (KnaBmaTypbl, KOLOBbIE NepeknoYa-
TENU N T.M.);

— YCTOMYMBOCTb K KOMMPOBaHWUIO NAEHTU(PUKATOPOB.

Mokasarenn yCTOMYMBOCTM MO JaHHbIM TpeboBaHMAM
W MEeToAbl WX WCMbITAHWMN [OMKHbI ObITb  yCTaHOBMEHbI
B CTaHgapTax M (Unu) TEXHUYECKUX YCMNOBUSIX Ha cpeacTtsa
KY [ koHkpeTHOro Tuna.

441 TporpammHoe obecrneyeHne CceTeBbIX CUCTEM
LOJDKHO ObITb 3aLMLLEHO OT HECAHKLMOHMPOBaHHOIO AOCTYyNa.
TpeboBaHns No 3awyTe NporpaMMHOro obecrneyvyeHnss cucTeM
KYO pomkHbl obecneunmBatbCcsl CpeacTBamMy  OrpaHUYeHUst
N aAMVHUCTPUPOBAHMSA [AOCTyNa OMepauuoHHbIX CUCTEM
ynpasnstowero komnetotepa CKY/[l v pasrpaHudeHnem aoctyna
k MO CKY[. PekomeHzyemble ypoBHU 3awmuTbl goctyna k MO
C MOMOLLbHO NMapOoNEeR C pasaeneHnem no TUny nonb3oBaTenen:

— NepBbIN («aaMUHUCTPATOP) - LOCTYM KO BCEM DYHKLIMAM,

— BTOPON («AEXYPHBIN OnepaTtop») - AOCTYM TOMNbKO
K PYHKLMAM TEKyLLIEro KOHTPONS;

— TPETUI («CUCTEMHBIN OMnepaTop») — AOCTYN K yHKLUM-
AM KOHdUrypaumm nporpammHoro obecneveHns 6e3 gocrtyna
K dyHKUMAM, obecneunsarowmm ynpasneHune YIY.

KonnyecTBo 3HakoB B napone AOmKHO ObiTb HE mMeHee
LIecTm.

Mpn BBOAE nNapons B CUCTEMY, BBOAUMBIE 3HaKN He
LOMKHbI oTOOpaxaTbCs Ha CpeacTBax OTOOpakeHus MHMOopP-
maumn. Mocne BBOZA B CUCTEMY NapOnN LOMKHbI ObiTe 3ally-
LLIEHbI OT MPOCMOTPA CPeACTBaMM OnepaLmoHHbIX cnctem SBM.
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4.5 TpeboBaHUA K HAAEKHOCTHU

451 Ha cpeactBa n cuctembl KY/[] KOHkpeTHOro tuna
yCTaHaBnMBaroT Crneaytolme nokasarenm HagexxHoOCTU:

— cpeaHsas HapaboTka Ha oTkas, \;

— cpegHee BpeMsi BOCCTaHoBNeHus paboTtocnocobHoro
COCTOSIHUSA, Y;

— cpenHun cpok cnyxbebl, ner.

Mpn ycTaHoBNeHUM nokasatenei HageXHOCTU AOIKHbI
ObITb YKasaHbl KPUTEPUM OTKa3a.

Mokasarenn HagexHocTn cpencts KY[l ycraHasnmearoTcs
ncxoas 13 HeobXoAMMOCTY obecneYeHns HaAEXHOCTU CUCTEMBI
B LIENoM.

Mo TpeboBaHUiO 3akasdMka Ha KOHKPETHblE cpencTBa
N CUCTEMbI MOTYT BbITb YCTaHOBMNEHbI AOMNONMHUTENBHO Apyre
TpeboBaHWNsi N0 HAAEXHOCTW.

4.6 TpeboBaHUsA K INEKTPONUTaHUIO

4.6.1 OcHoBHOe anekTponuTaHne cpeacts un cuctem Ky
[OIMKHO OCYLLIECTBMATLCH OT:

— OAHOMa3HOM 3MEKTPOCETU MEPEMEHHOTO TOKa HOMMU-
HanbHbIM HanpsbkeHnem 230 B (no FOCT 29322-2014 [3])
C OTKNOHeHnem B npegenax ot muHyc 20 % po nntoc 10 %
OT HOMWHAINBHOrO 3HAYEHWS,

— MCTOYHMKOB 3MNEKTPOMNUTaHUS MNOCTOSIHHOrO TOKa HOMMU-
HanbHbIM HanpsbkeHem 12 B, 24 B, ¢ oTknoHeHneM He Gonee
+ 15 % OT HOMWHarnbLHOro 3Ha4YeHUs.

OnekTponuTaHme otaenbHblx cpeacts KY[ ponyckaercs
OCYLLIECTBNATL OT APYrMX UCTOYHUKOB C UHbIMK NnapameTpamu
BbIXOAHbIX HaMpsiKeHWA, TpeboBaHWs K KOTOPbIM yCTaHaBnMBa-
FOTCH B HOPMAaTUBHBIX JOKYMEHTaxX Ha KOHKPETHbIE TUMbl CPEACTB.

4.6.2 Cpencrtea 1 cuctemsl KY[1 omkHbsl UMETb pe3eps-
HOE 3MEeKTPONUTaHE Npu NPonagaHNA HanpPsPKEHNSs OCHOBHOIO
WCTOYHMKa NUTaHns. B kayecTBe pe3epBHOro MCTOYHMKA NUTa-
HUS MOXET WCMONb30BaTbCA pe3epBHas CETb MEPEMEHHOrO
TOKa U UCTOYHMKM NMUTaHWS NOCTOSIHHOIO TOKa.
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HomuHamnbHOe HanpsikeHne pPe3epBHOTO  UCTOYHUKA
NUTaHMs NOCTOSIHHOrO TOKa BblGMpaeTca ns psga: 12, 24 B.

Mepexon Ha pesepBHOE NUTaHUE LOSMKEH MPOUCXOAUTb
aBToMaTnyeckn 6e3 HapyleHUs1 YCTaHOBIIEHHbIX PEXMMOB
paboTbl U PYHKLMOHANBHOTO COCTOSIHMA cpeacTs n cuctem KY/.

Cpeactea n cuctembl KY/l AomkHbl ObiTb paboToCnocoOHbI
npy AOMNYCTUMbIX OTKITOHEHUSIX HaNPSPKEHUSI PE3EPBHOMO UCTOM-
HUKa OT MUHyC 15 % po nntoc 10 % OT HOMUHANBHOO 3HAYEHMS.

4.6.3 Pe3epBHbI UICTOYHMK NUTaHKSA AoIbkeH obecneumBaTb
BbIMOJNTHEHNE OCHOBHBLIX (PYHKLMA CUCTEMbI MPU MPOonagaHiu
HanpskeHU B CeTU Ha Bpemsi He meHee 0,54 ansa cucrtem
nepBOro 1 BTOPOro knacca no yHKUMoHanbHbIM Xapakrepu-
CTMKaM 1 He MeHee 1 4 Ana CUCTEM TPETLETO Kracca.

[onyckaeTca He NPUMEHSTb pe3epBMPOBaHNE 3NEKTPO-
NUTaHNS C MOMOLLBIO aKKyMyNsiTOpHbIX Gatapen ansa YIY,
KOTOpble TPeBYHOT ANA yNpaBneHus 3HaYUTEMBbHBIX MOLLHOCTEN
NPUBOLHbIX MEXaHM3MOB (MPUBOALI BOPOT, LUNKO3bI U T.1.). Mpu
atom Takve YIMY pomkHbl ObiTb 060pYAOBaHbI aBapUHBIMU
MeXaHU4eCKUMM CPEACTBaMMN OTKPbIBaHWS, N UMETb CUCTEMHbIE
CpeLCcTBa UHAWKaLMM aBapum SMEKTPONMTaHUS.

46.4 Tlpn wncnonb3oBaHMM B KavecTBE WCTOYHMKA
PE3epBHOr0 MNUTaHWSA akKyMynATOPHbIX 6arapen, [OorkeH
BbIMNOMHATLCS X aBTOMarn4eckun 3apsia.

46.5 [llpn wncnonb3oBaHMM B KavyecTBE WCTOYHMKA
PE3EPBHOro NMUTaHNA akkyMynsITOPHbIX Baraper, pekoMeHayeTcs
UMETb MHAWKaLMIO pa3psina batapen Huxe AOonyCTMMOro npe-
pena. [Ins aBTOHOMHbIX CUCTEM WHAMKAUMA paspsga MOXET
ObITb CBETOBas WM 3ByKOBasi, AN CETEBbIX CUCTEM CuUrHar
pa3psaa batapen MOXeT nepeaaBaTbCa Ha MyHKT yNpaBneHus.

4.6.6 XuMMYeCKMe WCTOYHVKA TMUTaHWUS, BCTPOEHHbIE
B naeHTudmnkaTopbl nnm obecneumBaroLe COXpPaHHOCTb AaHHbIX
B KOHTpOnnepax, AOomkHblI obecneynsaTtb paboTocnocobHOCTb
cpeacts KY/[] B TeueHne BpeMeHn, He meHee 3 neT.
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4.7 Tpe6oBaHuAa 6e3onacHOCTH

4.7.1 dnekTpuyeckoe COnpoTUBIEHNE N3ONALMMN CPELCTB
n cuctem KY[l mexay LensMm CeTeBoro NUTaHWUsA 1 KOprnycom,
a TaKke Mexzy LensiMiu CETEBOrO NMUTaHUA U BXOLHBIMW/BLIXOS -
HbIMW LIENAMW JOJDKHO ObITb HE MEHEe 3HAYEeHWN, yKasdaHHbIX
B Tabnuue 5.

Tabnuya 5 - Tpebyemble 3HaYeHUs1 CONMPOMUBIEHUS U30IayuUU

ConpoTusneHue
KnumaTtuyeckue ycnoBus akcnnyaraumm unsonauum, MOm,
He MeHee
HopmanbHble 20,0
Mpu HanbonbLueM 3HaYeHUN paboyeli TeMnepaTypbl 5,0
Mpu HambonbLuemM 3HaYEHUU OTHOCUTENbHOMN 1,0
BMAXHOCTH

4.7.2 Cpeacrtea u cuctemsl KY[1, npefHasHaveHHble Ans
aKCnnyaTaumMm B 30HaxX C B3pPblIBOOMACHOW Cpefon AOSMKHbI
COOTBETCTBOBaTL TpeboBaHWAM HOPMAaTMBHBIX [OKYMEHTOB,
pernaMeHTUpyroWmx TpebosaHma K usgenvaMm, npeaHasHa-
YeHHbIM An1si paboTbl BO B3pbIBOOMACHbLIX Cpeaax.

5. BbIBOP CKyl AN OEO0PYAOBAHUA OB BLEKTA

5.1. ObcnegoBaHne ob6bLeEKTa.

Bbibop BapuaHTa 06opyaoBaHusi obbekTa cpefcTBamu
CKY[ cnepyet HaumHaTth ¢ ero obcnegoanus. Mpu obecnepo-
BaHUWN OMNpeaensoTCs XapakTEPUCTUKN 3HAYMMOCTU MoMeLLe-
HUA OObEeKTa, ero CTPOUTENbHbIE U apXUTEKTYPHO- MraHUpo-
BOYHbIE PELLEHUS, YCMOBUS 3KCMyaTauuu, pexumbl paboThbl,
orpaHuYeHns unm, HaobopoT, pacluMpeHWst npasa AocTyna
OTAENbHbIX COTPYAHWKOB, MapameTpbl YCTaAHOBMEHHbLIX (Unn
npeanonaraeMblx K yCTaHOBKE Ha AaHHOM OObekTe) CpeacTs,
Bxopswmx B CKY[. Mo pesynstatam obcnepgoBaHus onpepe-
NSATCA TaKTUYMECKME XapakTepucTukm un crpyktypa CKY[, a
TaKKke COCTaBMNSETCA TEXHUYECKOE 3ajaHne Ha obopyaoBaHue
obbekta CKY[l. B TeXHM4EeCKOM 3afaHun yKa3biBaeTCs:
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—HasHayeHne CKY[l, TexHuyeckoe 06oOCHOBaHMWE
1 OncaHue CUCTEMbI

— pasMeLLeHNe COCTaBHbIX YacTen CUCTEMBI;

— ycnosus akcnnyatayum cpeacts KYZ;

— OCHOBHbIE TEXHNYECKNE XapaKTEPUCTUKN TaKkne Kak:

— MponyckHas CrnocobHOCTb B OXPaHseMble  30Hbl
0COBEHHO B Yac-nuK;

— MakcvmanbHO BO3MOXHOE 4YMCNO  Monb3oBaTenen
Ha OAWH CuUUTbIBATENb;

— MakCUmarnbHOe YMCIO U BUAbI NLEHTUMUKATOPOB;

—TpeboBaHns k mackuposke un 3awmte cpeacts Ky[
OT BaHAanmama;

— OMOBELLEHME O TPEBOXHBIX WM aBapuMHbIX CUTyaUMsax
N NPUHATUE COOTBETCTBYIOLMX MEp MO WX MPECEYEHNIO Unn
NPeAyNpPexXAEHNIO;

— BO3MOXHOCTb paboTbl M COXpaHeHus JaHHbiXx ©Ges
KOMMbIOTEPA WK MPY ero oTKase;

— anroputm paboTbl cuctembl KY[l B aBapuiiHbIX 1 4pes-
BblYalHbIX CUTYaLUSX;

— nporpamMmmMHoe obecneYeHne ccTeml;

— TpeboBaHnus kK 6esonacHocTy;

— TpeboBaHNs K 3NEKTPONUTaHNIO;

— obCcnyxmBaHe N PEMOHT CUCTEMBI;

— TpeboBaHNst K BO3MOXHOCTU BKIHOYEHMSA cucTembl KY[
B MHTErpupoBaHHyto cncteMy 6esonacHoCTw.

5.1.1 ApXuUTEKTYPHO-NNAHMPOBOYHbIE N CTPOUTENbHbIE
peLueHns

MMyTem unsydeHna yeptexen, obxopaa n ocMoTpa 06bekTa,
a TaKKe NPoBeAeHNS HEOOXOANMBIX N3MEPEHWA ONPELENSOTCS:

— KONMYECTBO BXOAOB/BLIXOAOB WU WX FeoMeTpuyeckune
pasmepbl (nnow@agb, JMHEMHblE pasMepbl, NPOMnyckHas
CNOCOBHOCTL U T.NM.);

— marepuvan CTPOUTENbHBIX KOHCTPYKLMI;

— KONMYECTBO OTAENBHO CTOALLMX 34aHWI, UX STAXKHOCTb;
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— KONMWYECTBO OTKPbITbIX MIOLAA0K,;

— KONMWYeCcTBO  OTarnnmMBaeMblX W HeoTannMBaeMbIX
NOMELLEHWIN U UX PaCroNOXKEHWE.

5.1.2 Ycnosus akcnnyaraumm

YunTtbiBaTh BpEAHOE BO3LENCTBME OKPYXarollen cpepbl
cnegyeT NULb AN UCTIONHUTENBHBIX YCTPOWCTB, CYUTLIBaTENen
N KOHTPONNEPOB (COBMELLEHHBLIX CO CUYMTBIBATENAMU B OLHOM
KOHCTPYKTVMBHOM Onoke), npeaHasHavyeHHbIX Ansi paboTbl BHE
oTannMBaeMbIX 3aKpbITbIX NMOMELLEHMN NMbo B 0cobbIx ycno-
BUSIX (3aMbINIEHHOCTb, MOBbILLEHHAs BNaXHOCTb, OTpULATENbHAsN
Temnepartypa, arpeccuBHasi cpefa wM T. n.). [Ans HagexHou
pabotbl CKY[] Ha obbekte HeOBX0ANMO yuuTbIBaTb BIUSIHUE
3NEKTPOMarHUTHbIX MOMEX, Nnepenagbl HaNPsKEHUST NMUTaHUS,
yLaneHHOCTb CYUTbIBATENEN U KOHTPOIMEPOB OT YNpaBnsio-
LLero LeHTpa, 3a3eMIieHne COCTaBHbIX YacTen CUCTEMbI U T.M.

5.1.3 UHTerpmpoBaHHble cucteMsl 6esonacHocTu (UCB)

B HacTosiee Bpems noboOM KpynHbIM M 0COBEeHHO
BaXHbIA OOBEKT MMeeT BeCb Habop TEXHWYECKUX CPeAcTB
GesonacHocTy, Bknovatowmii B cebs cuctemsl OMC, TCB,
CKYO v a.p. MHoroofBpasne n pa3po3HEHHOCTb 3TUX CUCTEM
Ha 0AHOM OB6BLEKTE NPUBOAUT K HES(PPEKTUBHOCTN UX PaboThl,
TPYAHOCTSAX B ynpaeneHun n obcnyxmsanmn. O6bennHeHune
BCEX CUCTEM B €AWHbIN NPOrpamMMHO-annaparHbId KOMMIIEKC
(unn ppyrumm cnosamu cosganve NCB c obuien nHdopmaum-
OHHOW Cpenon 1 eamHon 6a3oi AaHHbIX) NO3BONSET:

— MUH/MM3MPOBAaTL KanuTarbHble 3aTparbl Ha OCHaLLEeHWe
obbekTa. AnnaparHas 4YacTb 3HAYMTENbHO COKPAaLL@EeTCa Kak
3a CYET MCKMNYEeHUs AyOnupyrowen annapaTtypbl B pasHbIX
cucTeMax, Tak U n3-3a yBenuyeHus adpdekTmBHOCTU paboThbl
KayKa oM CUCTEMBI;

—Ha OCHOBE MOMHOW W OBbEKTMBHOM WHDOPMaumK,
MOCTyNatoLLen onepaTopy 3HaYMTENbHO COKpaLL@eTcs BpPeEMS,
HeobXo[MMOEe Ha MPUHATUE COOTBETCTBYHOLLMX PELUEHUA Mo
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NPeCeYEHN0 HECaHKLIMOHMPOBAHHOIO NMPOHMKHOBEHWUS, MPOX0-
Ay W ApYrvxX Ype3BblyanHbIX CUTYaLMn Ha obbekTe;

— ONTUMM3NPOBaTL HEOBXOAMMOE YMCIO MOCTOB OXpaHbl
N CyLLECTBEHHO CHU3UTb Pacxofbl Ha UX CoAepXaHune, a Takke
YMEHBLLMTL BNMSHNE CyOBLEKTUBHOIO YEoBEYECKOro dakTopa;

— YeTKO pasrpaHunYMTb NpaBa AOCTyna Kak CBOMX COTpYA-
HUKOB, TaK M MOCTOPOHHUX B OXPaHsiEMble MOMELLEHNS
W K MONyYEHUIO MHOpMaLmK;

— aBTOMaTtU3NpoBaTb MPOLIECCHI B3SATUS, CHATUS OXpaHsie-
MbIX NMOMELLIEHUIA, BKITFOYEHNSA TENEBU3NOHHBIX KAaMep, KOHTPOMS
LLNendoB OXpaHHO-NOXaPHOW CUrHaNM3aLmMm 1 T.1.

Mpw cozparHum UCB cneagyeT yuntbiBaTh:

— BO3MOXHOCTb ~ COBMECTHOW  CMHXPOHM3aLMM  BCEX
coctaensrowmx MCB ycTponcTs;

— BO3MOXHOCTb MHTErpaLumn Ha nNporpaMMHOM, annaparHoM
N penemnHbIX YPOBHSIX;

— BO3MOXHOCTb OpraHu3aumm NUHUA CBSI3V CTaHAapTHbIX
WHTepdencoB (MpY 3HaYMTENbLHOW YyAaneHHOCTU naHenen
CMCTEM CUrHaNM3aLmm 1 yrnpasneHusi LOCTYNOM);

— COCTOSIHWE BbIXOLOB TPEBOMM CPEACTB CuUrHanmsaumm
N ynpaeneHns 4OCTYNOM B pasfnnyHbIX PEXUMax, Tak Kak oTe-
YECTBEHHblE N BONBLUMHCTBO 3apybeXHbIX CPEACTB OXPaHHOM
CUMrHanMsauMnm UWMEKT B [LEXYPHOM pPeXume Ha BbIXOAE
3aMKHYTble KOHTaKTbl, KOTOPbIE Pa3MbIKaOTCHA NpW TPEBOTe.

JononHuTtensHele TpeboBaHNs N METOAUYECKME PEKO-
MeHaaumm no Bblbopy u npumeHeHnto CKY[ npu opraHnsagmm
LeHTpanu LeHTpann3oBaHHOW oxpaHbl 6aHKOBCKMX YCTPONCTB
camoobcnyxmBaHust (6aHkoMaToB, MNAaTeXHbIX TEPMUHANOoB)
npveegeHbl B P 78.36.035-2013 [4].
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6 TUNOBbLIE BAPUAHTLI CKY[

6.1 ABTOHOMHbIe CKY[]

AeTOHOMHbIMM CKY[, 06bl4HO 0B0pyAyHOTCS: KBapTUPbI,
KOTTEeAXM, HebonbLuMe oducChl, MaraavHbl, anTekun, FoCTUHULbI
W T.N. 1 Marno 3Ha4yMMmble 30HbI Ha BakHbIX oObekTax. [JaHHble
CKY[] ato HeGonblume 1 Hefoporie cuctembl, 06CnyxvBaroLLme,
Kak npaBuno, 40 8-MM YCTPOWCTB 3arpaaeHns (4Beper, BOpOT,
TYPHUKETOB U T.1M.).

Ha pucyHke 1 npvBeAeH BapuaHT KOHTPOIS W ynpaBneHns
OOCTYyNoM B MOMeLLeHMe € O4HOW ABepbio. Ha pucyHke npea-
CTaBrneH TMOMHbIM COCTaB CUCTEMbI, B KOTOPbIA BXOAWT:
KOHTpOSINep, COBMELLEHHBIA CO cuMTbIBaTeneM, kogoHabopHas
KnaeuaTtypa, WCMOMHUTENbHOE YCTPOWCTBO (3aMOK), AaTyMK
COCTOSIHVSI ABEPW, KHOMKa aBTOMATMYECKOrO OTKPbIBaHWS ABEPU
C BHYTPEHHEW CTOPOHbI, BHELLHME 3BYKOBOW W/WNM CBETOBOW
onoseLLaTeny, UCTOYHUK NUTaHWUS.

Cucrema, npvBefneHHast Ha pucyHke 1, obecneudvBaet
ABa criocofa KOHTpONsa AOCTyna: MPOBEPKY TOMbKO KapTOYeK
U LBOWHYHO MPOBEPKY — KAPTOYEK 1 KOAOBOro Napons.

B cucteme MOXHO ycTaHaBnvBaTb, Tak HasblBaeMbIN,
OPUCHBIN pexuM. Ero cMmbicn COCTOUT B TOM, YTO MONb30Ba-
TenNb OTKPbIBAET 3aKPbITbIM 3aMOK C MOMOLLbIO MAEeHTUdMKaTopa
W NPOXOAMT B MoMelLleHre. [lanee cHapy»u OTKpbIBaTb 3aMOK
MOXHO CBOOOAHO, MPOCTbIM HaXaTMEM pPyudKn. ITOT PEXUM
yCTaHaBNMBaeTCA MO XeNaHuio Monb3oBaTens, Hanpumep,
ana  Toro, 4toObl KaXAbl pa3 He noaxoauTb K ABepu
(He HaxuMaTb KHOMKY aBTOMAaTMYECKOrO OTKpbIBaHWUSI ABEPW)
N OTKPbIBaTb €€ U3HYTPW, KOrAa CTy4aTcsi MOCeTUTENMN.

Mpy peanusauum faHHOro BapuaHTa Ha obbekTe peko-
MeHayeTcs:

— MCMONb30BaTb CUCTEMbI, MMEIOLLME MPOYHbLIA MeTan-
TNIMYECKUI KOPMYC, KOLOHabOPHYH Knaeuatypy C MeTannmde-
CKMMW KHOMKamW, BCTPOEHHYH MHAMKaLMIO PEXUMOB paboThbl,
aHTNCabOoTaXHYHO 3alWUTy ANS NPeLOTBpaLLEHMs] YMbILLIIEHHOTO
B3M1OMa Kopryca KOHTpOonnepa 1 cHnMTbiBaTens,
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— UCMONb30BaTh CUCTEMbI MMEIOLLNE 3HEPrOHE3ABMCMYHO
NamsiTb U MNO3BONAIOLLME XPaHWUTb AaHHbIE ANUTENbHOE BPEMS,

— UCMONb30BaTh CUCTEMbI NO3BOMSAOLLNE UBMEHSATL BPEMS
pa3bnoKNpPOBKN LBEPEN;

— NporpamMMmpoBaHMe CUCTEMbI OCYLLECTBMATL C MOMO-
LB MaCTep-KapTOYKM 1 KnaeuaTypbl.

OanHbii coctas CKY] MOXET BapbMpOBaTLCS B LUMPOKNX
npegenax U B MUHMMyME COCTOATb U3 OAHOTO KOHCTPYKTMBHO
3aKOH4YeHHOro 6roka (B BUAE 3amKa), B KOTOPOM pa3meLLeHbl
cuMTbIBaTENb, KOHTPOSMEP, WCMOSIHUTENBHOE YCTPOMUCTBO
(3armop, puvrenb, 3aaBWXKKa W T.M.), VHAMKATOPbl PEXUMOB
pabotbl. MNpn atom CKY[ pabotaeT B pexvme 0BbIMHOro 3amka,
T.€. NPV COBMaAEHUM KOLOB MAEHTUMDMKATOPa U CUMTLIBATENS
3anopHbIi MexaHu3Mm cpabaTbiBaeT U pasbrnokMpyeT ABepb,
paspeLuas 4epes Hee Npoxos.

B npouecce paclumpeHns cUcTeMbI AOMOSNTHUTENBHO MOXET
yCTaHaBnMBaTbCH €Lle OAUH CUYUTbIBATENb AT KOHTPOMS Npo-
Xo4a B 06paTHY CTOPOHY (MM opraHn3aumMm MHOFOYPOBHETO
KOHTPONSi [OCTyna), BbIHOCHbIE CBETOBbIE/3BYKOBbLIE OMOBELLa-
Tenu, yCTpoWCTBa aBTOMAaTMYeCKOro OTKpbIBaHWS/3aKpblBaHUS
ABEPU U T.4.

Ha pucyHke 2 npuBeaeH BapuaHT obopyaosaHua CKY[,
paboTatoLelri B aBTOHOMHOM pexmnMe, 00bekTa C HECKOSbKUMMN
ABEpSMU.

[aHHbI BapuvaHT NOCTPOEHUS CUCTEMbI OTNMYaeTcs
OT Mpeabifyero TOMbKO Nullb  pacluMpeHneM  OyHKUWN
N obbeMOM MaMsTU YNPaBnsIOLLEro KOHTponnepa, a Takke
€ro KOHCTpykumen. CuntbiBaTeENM U UCNOMNHUTENBHBIE YCTPOW-
CTBa pa3MeLleHbl B pasHbIX KOHCTPYKTUBHBIX Grokax v ynpas-
NEHNE VMW OCYLLECTBRAETCH 4Yepe3 Obwun KOHTponnep.
B cuctemy moryT ObiTe BBEAEHbI JONONHUTENBHBIE (DYHKLNN:

— KOHTPOIb MPOX0AA B iBYX HanpaBneHusix;

— aBTOMAaTnM4eckoe OTKPbITUE W 3aKpbiTUe ABEpein npu
aBapunHbIX N TPEBOXHbBIX CUTyaLMSIX;
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— nepefava TPEBOXHbIX COOBLLIEHMIN HA MOCT OXpaHbl;

— peructpauus MNpoMCXOASAWMX COBBITUA € MOMOLLbIO
MpUHTEpPA, NOAKMKYaEeMOro K KOHTPOSNepy.

MporpaMMupoBaHne CUCTEMbI OCYLLECTBMSETCH Kak C
NMOMOLLBIO MacTep-KapTouKn U KNaBmaTtypbl, TaK U C NMOMOLLbHO
NepEeHOCHOro KOMMboTepa.

B cBOeM 3aKOHYEHHOM BWAE [AaHHYD CUCTEMY MOXHO
nerko sknounte B CKY[, paboTaroLlyto B CETEBOM pEXUME.
[Ona atoro Heo®xoaMMO MCMonb3oBaTk KOHTPOMMEep MNo3Bo-
nswowmin paboTaTtb B CETEBOM PEXUME C APYIMMU KOHTPOMMe-
paMmn UMM MCronb30BaTh AOMOSHUTENBHLIA MOAYMb CBSA3W,
obecnevnBatoLmin 06beANHEHNE KOHTPOISIEPOB NOCPEACTBOM
nHTepdenca.

KoHTpouiep COBMEICHHRIH
€O CUMTHIBATENEM

WICHONHUTEABHOE
yeTpolteTBo < JIaT9HK COCTOSHHS
(3aMOK) BEpH (3AKPHITO/OTKPHITO)
Onoseniarenn
D}________ KHornka Beixofia

Herounux

MTHTAHHA
+12 (24)B

Pucyrok 1 - O6opydosaHue CKY[] nomeujeHus ¢ 00Hol deepbio
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4——{ Kisona ssona ‘

PucyHok 2 — O6opydoeaHue CKY/[] o6bekma ¢ HeCKOnbKumMu deepbMu

HTAKA
+iZ2 (248

6.2 CeteBble CKY[

CeteBble CKY[l npeaHasHadeHbl ana obopyaosBanHus
KPYMHbIX OOBEKTOB TakuMx Kak OaHKW, KpynHble yYpexaeHus
1 odUCHbIE 3aaHNs. HECOMHEHHBIM AOCTOMHCTBOM 3TUX CUC-
TEM SBNSETCSH BO3MOXHOCTb MPaKTUYECKN HE OrpaHU4eHHOro
pacwmpenns. Takue cucTeMbl NO3BOMAT  oBCnyXunBaTh
LEeCATKM ThICAY NoNnb3oBartenen.

OddekTuBHOCTL paboTbl ceTeBbix CKY[, obycnoeneHa
BO3MOXHOCTbIO CO3/laBaTh Pa3BeTBMEHHbIE, JOCTATOYHO MHO-
rOMMCIEHHbIE COEAMHEHWUS KOHTPOMMEPOB WM yNpaBnsaoLLmX
KOMMbIOTEPOB B €AUHYH cuctemy. MoaynbHOCTb MOCTPOEHUS
ZaHHbIX cuctem obecneunsaeT:

— MBKOCTb KOHMUrypaLmu;
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— NPOCTOTY MOHTaXa, TEeXHWYECKOro obCcnyxmBaHus
N PEMOHTS;

— BO3MOXHOCTb pacLUMPEHNs CUCTEMBI;

— LIeHOBYH 3P (EKTUBHOCTb;

— INErKOCTb  COMPSPKEHWA C  YCTPOMCTBaMWU CEPBUCHON
aBToMaTukn (ynpasneHne nnuToM, OCBELLEHNEM, CUCTEMaMU
KOHAMLMOHMPOBAHUA U T.4.).

Ha pucyHke 3 npvBeaeHa npuMepHasi CTPpyKTypHas cxema
noctpoeHns ceteson CKY[ (64 koHTponupyewmblie ABeEpW)
Ha 6a3e MHOrOYHKLMOHANbHOrO KOHTPONNepa, MMEeLLero
MOAYNbHYK KOHCTpykUmto. Ha pucyHkax 4 —6 npvBeaeHbl
BapuaHTbl nocTpoeHus ceTeBbix CKY/[] ¢ BeTBneHunem.

CoeanHeHve KOHTPONNEPOB MexAY COBON N NOAKIOYEHNE
KOHTpOmnfepa K pasnuyHbiM nepudepuiHbiM yCTPOUCTBaM,
BXOASILUMM B COCTaB CUCTEMbI oBecneymBaeTcs npyu NOMOLLM
pasnnyHbIX MoZynen.

K ogHoMy KOHTponnepy MoxeT ObiTb MOAKMOYEHO A0 8
CUMTbIBaTENEN Pas3fnNMYHOro TWNa, HanpuMmep, CuYUTbIBaTerb
MarHUTHbIX KapTO4eK, CUUTbIBaTeNb GECKOHTaKTHbIX KapTOYekK,
knaBsuarypa (kogoHabopHoe yCTpPoMCTBO) 1 A.p. MoakntoveHne
CUMTbIBaTENEN OCYLLECTBMSETCA 4Yepe3 COOTBETCTBYHOLLMN
CHUTLIBAIOLLMIA MOAY b, paboTaroWmi C 4BYMSI CHUTbIBAOLLMMMN
yctponcteamu. [TOMMMO CuUUTbIBATENEW, OH TakKe KOHTPONn-
PYeT AaTyMKN COCTOSHUA OBEper U KHOMKM WX OTKPbIBaHWS,
Apyrve BcrnomorartesbHble YyCTPOUCTBA.

WHdbopMauma O COCTOSHM WHbIX BHELUHUX YCTPOWCTB
MOCTynaeT B KOHTPONNEp 4epe3 MOoAynb BXoaa/BblXxOAa.
MocpenctBoM 3TOrO e MOAYNS KOHTpONnnep ynpaBnseT
paboTon UCMOMHUTENBHBIX YCTPOWCTB, YCTPOWCTBOM BblAauu
TPEBOXHbIX M3BeLleHnA. Mogynb cBsian obecneuvBaeT obbe-
OVHEHVE KOHTPOMMEpOB B €ANHYI0 CUCTEMY, MPOTSKEHHOCTbIO
0o 1 kM ¢ nomoLbto nHTepderca RS-485, a Takke npu Heob-
XOAUMOCTN OObeAMHEHNE KOHTPONEePOB WM YNpaBnstoLLero
KOMMbHOTEPA B KOMMBHOTEPU3NPOBAHHYHO CUCTEMY C MOMOLLbHO
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nHTepdpenca RS-232. Moagyne npuemo-nepenayn ynpaenser
paboTon cunTbiBaTenen H6eCckOHTaKTHbIX kKapTodek (Proximity).
OawvH koHTponnep moxet obenyxumeaTtb 4o 10000 nonb3osa-
Tenen. [Ona yBenuyeHuss 4ucna rosb3oBaTenien MOXET
NPUMEHATBHCA MOAYIb paclUMPEeHNa NamaATu.

Konrtpoazep M1 (Beaywnit)

L OnopewaTeAn . Mo}g#%
—— ‘i-,; . ) 1 - o
= ’ Monysb Mitaro- Ha 2 Cunrt. Ml uNT. MAFH Kap
Hmmummnuuc AR NOLKIH - yeypoieTEe :(*%HT “Broximity”
FUIpoReTBE (3AMEK, »  oesns B - BYHERHORE o f chim i
TYPHUKETH # T4} ] wuy yerpo#- P ;éﬂ?%zur *n_;ﬂ CYBT, Mark Kapy
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Mpu cosgaHMM KOMMBIOTEPHOW CETU  KOHTPOMMepbl
B KonuyecTtee A0 32 eanHnL, MOryT BbiTb 06beAMHEHbI B OAHY
BETBb B COOTBETCTBUM C pUCYHKOM 4. B 3aTOM cnydae moaynb
CBSI31 BKMHOYAETCH B MepBbIi N0 NOPAAKY KOHTPONNEP BETBU.
Yepes Hero ocywecTBnAeTCA CBSi3b 3TOr0 KOHTponnepa
C KOMMbIOTEPOM MO MHTepdency RS-232. OBmeH nHbopmaLmen
MeXAy KOHTpOnnepamun npounsBoguT no nHtTepdercy RS-485.
Kpome Toro, mogynb CBsA3n ocyLiecTBnseT npeobpasosaHue
dopmara n ckopoctM nepepadn AaHHbix RS-232/RS-485.
KaxabIh KOHTpONnep B BETBM MMEET CBOW aapec.

JanbHeviuee HapalmBaHWe CUCTEMbl BO3MOXHO MyTeMm
opraHmsaumMm Heckonbkux (80 10) BETBEN KOHTPOMMEpOoB.
lMpumep opraHmsaummn OByX BETBEW MOKa3aH Ha pucyHke 5.
Mogynb cBA3M nepBOro KoHTponnepa npeobpas3oBbiBaET
C OHOW CTOPOHbI MOTOK JaHHbIX, MOCbINAEMbIX C YMpaBstoLLEero
KOMMbOTEpPa Ha KOHTPONNEep, a C APYron - MoTOK BbIXOAHbIX
OaHHbIX, MapannenbHO nojaBaeMbiX Ha aapecHble MOAynu
CBS3N B BETBAX. Kaxablh agpecHbIn Moaynb CBsI3n obMmeHuBa-
€TCA AaHHBIMW C KOHTPOMNEPamMm B BETBAX W MOAYNSIMM CBSI3N.

Takas paclumpeHHasi ceTb no3BonsieT obcnyxueaTtb A0
320 koHTponnepos 1 2048 KOHTPONUPYEMbIX TOYEK.

Mpyn Heo6XOAUMOCTN BETBb KOHTPOIIEPOB MOXET ObITb
yBenuueHa ewe Ha 1 km. [na sToro yanuHaemas BETBb
(cM. pucyHOK 6) noaknto4YaeTcss K NepBOMYy KOHTponnepy
HOBOWM BETBM Yepe3 Moaynb CBA3W. [ns CBA3N MeXAy KOH-
Tponnepamu no-npexHeMy nucnonb3yetcst nitepdenc RS-485.

KomnsloTep

[ ] [ L.
KonTponnep .

Kontpoanep | | Konrpounep | * Kourponiep
.

Moayns cBs3y

RS 232 RS 485
PucyHok 4 — lpumepHas cmpykmypHas cxema nocmpoeHus
cemesoli CKY/[ c o0HOlU eemebio
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Komrpiotep

RS 485
- ; T I o
OHTpOILIEP -l e
L]
Moayis casisn |1 Kowrtposnep Kontponnep 1+ Kourpomnep :
. '
Moaynn cenzw [ s
RS 232 RS 485 RS 485
[ i | r
Kowrpowiep
Kontposep Kourposnep Kourpoep
Monyib cegsu

RS 485 RS 485

PucyHok 5§ — [pumepHasa cmpykmypHas cxema nocmpoeHus
cemeeoll CKY[] ¢ HeckOnbKUMU 8emeamMu

Kowmitsotep |

Ho 1 km Jdo 1 kM

[ I
Konrposnep i Kontpostep
Konrpomnep
‘ Mouxaynp cBsizu | Monyns cBs3u

- owlm ow -

+ Konrtpomnep

- - ow o

| T

RS 232 RS 485 RS 485 RS 485

PucyHok 6 - Yeenuyernue OnuHbl 6emMeu nNpu ucnoinb3068aHuu
dsyx modyneli cea3u

Hanuune onucaHHbix Moaynen MHOrodyHKLUMOHaNsHOro
KOHTpOnnepa cosfaeT Gonblune BO3MOXHOCTY MO YNpPaBneHnio
pasHoobpasHo nepudepren cuctembl. B kauecTtse KOHTpO-
NVPYyeMbIX TOYEK MOryT BbICTYNaTb 3aMKHYTbIE/Pa30MKHYThIE
KOHTaKTbl KHOMOK, pene, BbIXOAHbLIE KOHTaKTbl pPasnuyHbIX
0OBEMHbIX UM MOBEPXHOCTHBLIX U3BELLATENEeNn.

49



B kayecTBe MCMOMHUTENBHBIX YCTPOWCTB MOTYT UCMOSb-
30BaTbCA 3MEKTPO3aMKN ABEPEN, UCTIONHUTENBHBIE YCTPOUCTBA
wnarbaymoB, TYPHUKETOB, YCTPOWCTBA TPEBOXHOMO OMOBELLEHUS
N OCBELLEHNS, TENIEBU3NOHHbIE Kamepbl U T.4,.

Jlornyeckoe ycTpocTBO (nNpoueccop) KOHTponnepa
MO3BONSET NPON3BOAUTL HEOBXOAUMYHO YCTaHOBKY NMapameTpoB
[OCTYyNa B KaKAOW KOHTPOSIbHOW TOYKE MpU MOMOLLM MNpo-
rpammHoro obecneyeHuns, TO €CTb KOHPUIYPUPOBaTbL CUCTEMY.
CucTeMHbIN onepaTtop MOXET 3ajaBaTb NapameTpbl (3aMKHy-
TOe/pa3OMKHYTOE COCTOSHME KOHTakTOB pene WnmM KHOMOK,
COCTOSIHME M PEXNM paboTbl CHETUMKOB, COCTOSIHUE hraToBbIX
PEerncTpoB, BPEMEHHbIE WHTEPBarbl PErmMcTPaTopoB COBbLITUN
W T.4.) MPSMO C KnaevaTypbl KOMMbloTEpa. OTO AAET BO3MOX-
HOCTb peanunsoBbIBaTb PasfUYHbIE BapWaHTbl OpraHnsaumu
KOHTPONSA W ynpaBneHnst 4OCTYNOM, TMOKO MEHSii UX B COOT-
BETCTBUM C TEKYLLMMM TpeboBaHMAMMN.

Mporpamma npepocTaBnseT GonbluMe CepBUCHbIE BO3-
MOXHOCTW orepaTopy, BbiBOAS pa3HoobpasHyto uHdopmaumio
Ha akpaH. Hanpumep, Ha gucnnee KomnbloTepa MOXHO MMETb
nnaH OA4HOrO UMM HECKONbKMX MOMELLEHUA ¢ 0603HaYEHHBIMU
Ha HEM KOHTPONMMPYEMbIMW TOYKaMMU, MHANKALMIO HECAHKLMO-
HUPOBAaHHbIX MPOHUKHOBEHMM (ecnun TpebyeTcsi - CO 3ByKOBbIM
conpoBoxgeHnem). Ha akpaH MOryT BbIBOAUTBCS MHOMoOYMC-
NEHHbIe CooBLLEHNs, HanPUMep, MOSHbIE NN KpaTKue OTYETbI
0 3aperncTpupoBaHHbIX COBBITUSIX C BO3MOXHOCTBIO MX pacne-
YaTKu Ha NpUHTEpeE.

7. PASMELLEHME TEXHUYECKUX CPEACTB CKYa
HA OBBEKTE

7.1 YcTponucTBa LEeHTPanbLHOro yrnpasneHus

YCTpoicTBa LieHTpansHoro ynpaesneHust (nepcoHarbHble
KOMMbLoTepbl), aBnsowpmecs «mosromy» CKY[ pekomeHnayeTtcs
yCTaHaBnMBaTb B OTAENbHbIX CNYKEOHbIX MOMELLEHMSX, 3aly-
LLEHHBIX OT AOCTYNa NOCTOPOHHWUX N, HaNpUMep B MOMELLEHN
cny06bl 6630MaCHOCTY NN NMOMELLIEHNM NOCTa OXpaHbl 0O bEKTa.
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OCHOBHbIE MOMOXEHNS, B COOTBETCTBMM C KOTOPbIMU
paspabaTbiBaroTcsl pexummbl paboTbl BCel cnctembl Gesonac-
HOCTW, OMNPeAensTCA PYKOBOAALWMM COCTaBOM  CryXObl
OesonacHocTh, Mcxoas mn3 obulen KoHuenuum obecnedeHus
BesonacHocTM obbekTa. YnpaBnstoLme nporpaMmbl 3arpysKaroT-
CSl B LIeHTparibHbIA YNpaBnsoLLmMiA U BCMIOMOraTerbHbIe KOMMbHO-
Tepbl UMW KOHTPOSIEPD! 1 3anMPatoTCs CEKPETHLIMM KOAAMM.

MepcoHan oxpaHbl, a Tawke ApyrMx cnyxd, koTopble
MOAKMHOYEHbI K OOLLEN KOMMBIOTEPHOW CETU HE AOJIKHBI UMETb
JOCTyna K NporpaMmHbIM CPEeACTBaM M BO3MOXHOCTU BIUATb
Ha yCTaHOBIEHHbIE pexumbl paboTbl, 3a WCKIIOYEHWEM nuL
OTBETCTBEHHbIX 3@ AaHHbIe paboTbl.

Mpy 06bEANHEHMN KOMMNBIOTEPOB B CETL LieriecoobpasHo
pa3fenaTb yHKUMOHaNbHbIE BO3IMOXHOCTM CPEeamn Nonb3osa-
Tenen ceT n B COOTBETCTBAM C 3TUM pa3sMeLLaTb KOMMbIOTEPbI
B NoMeLLeHmsX obbekTa (CM. PUCYHOK 7).

7.2 YcTponcTBa KOHTPONA U ynpaBneHus

Beaylme koHTponnepbl U KOHTponnepbl, paboTatowme
Ha HECKONbKO YCTPOWCTB 3arpaxaeHusl peKoMeHAyeTcs
pasmMelwars B crneyuanbHbIX 3anvMpaembiX MeTannmyeckux
WwKagax Unn HUwax, Ha BbicoTe yAOOHON AN TEXHUYECKOro
obcnyxmBanus. MNpy 3Tom cneayeT ABepupl AaHHbIX LIKAdoB
U HALW BNOKMpPOBaTL OXPaHHOM CUrHaNmM3aumen Ha BO3MOXHOE
OoTKpbITME unu  nponoM. KoHTponnepbl, COBMELLEHHbIE
B OLHOM KOpMyce C WCMOMHUTENBHBIMUA UM CYUTbIBAOLLMMU
yCTpoucTBamn pekomeHayeTcs obopyaoBaTb aHTucaboTax-
HbIMM KHOMKamu, NpeaoTepalLalolLMMM HECAHKLMOHUPOBaHHOE
BCKpbITUE Koprnyca. Kopryc AaHHbIX KOHTPOMNEPOB AOSMKEH
ObITb BbINOMHEH M3 YAAPOMNPOYHOro Matepuana, npeaoTspa-
LLaKoLWLMIA KOHTpONnep OT aktoB BaHAanuama. KoHTponnepbi,
ynpaensowme paboTor cunTbiBaTenen Unm UCrnonHUTENbHbIX
YCTPOWCTB OfHOW ABEpPU B ABYX HanpaBneHUsAX, PEKOMEHAY-
€TCsl yCTaHaBnvMBaTb C BHYTPEHHEW CTOPOHblI OXpPaHAEMOro
NOMeLLEHMS.
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KomMnsstTen oHTpOREHO-NDONYORHON NYyHKTS

WnenTwhukains NepcoHansHon sOpToqem i
thororpathus ee Bnagenoua. Kontpons
OTHDETAR GAKDRITHA YOTRORCTE 3arpasnenns

KOoMNLOTED UEHTRANLHOIT NOCTa DEPpas!

MOHUTODWHT HECAHKUNOHMPUBERHOTD AOCTYNE,
ABAPWAHEIK ¥ “DEIBRIMBRHEIX CUTYEUME C
BETOMETHHECKIM BRIBOLOM TRESORHOR rpatbvm
HE MOHKTOR

KomnuoTep OTAeNE K24p08

Crpopranerne, Ne4aTh NPONYCKOE ¥ BHECEHUE B
fiagy pavHe QOTOrpaul NoNs30EETENER,
YueT pabouers spemenn,

RS 232

Cepsep chyubs De3ONacHoCTr R

TporpamminpoBanre Boeik crueTemer CHop,
obpabotra v pervcTpauus ol nocTynauen
AHCEORMBLLIAY,

KomnuioTeps: 8AMMHRCTELMI

Nonysenus Heobxoaume ANA HAx CBOLOK

PucyHok 7 - [IpumepHoe pa3meuieHue komnbiomepoe CKY/,
06LeOuUHeHHbIX 8 cemb, Ha ObbeKkme
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Bo usbexaHne BbIxOA4a KOHTPOMMEPOB M3 CTPOS unn
cboeB B paboTe He pekOMEeHAYeTCA MOAKMYaTh UX K UCTOY-
HWKY MUTaHWUs, OT KOTOPOro OAHOBPEMEHHO MUTAETCs MCMO-
HUTENbHOE YCTPOMCTBO C BONbLUOM MHAYKTUBHOCTHHO OOMOTOK,
npvBoasiLiee Kk BGPOCKy HanpspkeHus Mo uenu nutaHuns. [ns
WCKIMOYEHNSA STUX HEXenaTerbHbIX NOCNEeACTBAN HEOOXOANMO
npeaycMatpueaTb YCTaHOBKY crieymanbHbiX AeM@UpyroLLmx
YCTPOWCTB WM SMEMEHTOB, racAwmx WMMynbCHbIE MOMEXM,
BbI3BaHHbIE 3.4.C. CAMOMHAYKLMU OOMOTKN WUCTMOMHUTENBHOrO
yCTpOWCTBA.

Mpw paboTe yCTPONCTB KOHTPOMS U yNpaBneHns B CETEBOM
pexvme HeobxoaMMO Y4YMTbIBaTb BO3MOXHOCTb MOSIBNEHUS
nomex n cboee B paboTe M3-3a HEMPaABWUIIBHOrO MOHTaXa
COEAVHUTENBHbBIX NINHUA N X ANWHBLL. [ns HopManbHon pabo-
Tbl PEKOMEHAYETCS:

—Ana WwuHbl RS-485 ncnonb3oBaTth BbICOKOKaYECTBEHHbIN
3KpaHMpPOBaHHbIA Kabenb BUTON napbl;

—MNpU 3HaYUTENBHOW ANUHE COEAUHUTENBHOrO Kabens
NOAKMNoYaTh K LUMHE OKOHEYHble W COornacyrolme 3MneMeHTbI.
HeobxoaMmoe TOYHOE 3HAYeHWE BENUYMHBI 3TUX 3IIEMEHTOB
3aBMCUT OT XapakTepuUCTuK kabens;

— 3a3eMnATb YCTPOUCTBA W SKPaHWpPOBaHHbIE OMNeTKu
kabenelr B ogHOW TOouyke (BO wm3bexaHNe BO3HUKHOBEHUS
Bny>xaaroLLmMx TOKOB) XenaTenbHO y BeAyLLero KoHTpornnepa.
Mpun Bonbluon AnvHE kabenen 3a3emrneHne MOXHO NPOV3BOAUTb
B pasHbIX TOYKax, HO Mpu 3ToM obs3aTenbHO WUCMOMbL30BaThb
cneumanbHble METOAbl W YCTPOMCTBA 3aLUUThI OT MOMEX;

— MCMNOMb30BaTb LWMHHbIE ycunutenu npu  BonbLion
OnvHe kabens.

7.3 CuntbiBaTeNu U YCTPOMCTBA UCMOSNTHUTESbHBbIE

B 3aBucMMOCTM OT Tuna CYMTbIBATENEN U YCTPOUCTB
WCMONHUTENbHBIX, MPOMYCKHOM CrMOCOBHOCTM W opraHu3aumm
cuctembl BesonacHoCcT oObekTa B LIENOM, OHU MOryT ycCTa-
HaBnMBaTbCA Kak BOMM3M YCTPOWCTB 3arpaxineHus, Tak
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N HEMOCPenCTBEHHO Ha HuX. lMpu nx pasmeLleHn HeoBxoanmo
YUUTBIBATL YCMOBUS SKCMnyataumm, yaobCTBO MOHTaXa, Hanex-
HOCTb M BaHAAnoCToMkoCcTb. Ha pucyHkax 8 u 9 npvBeneHbl
HEKOTOpbIE BapuaHTbl Pa3MELLEHNS U MOHTaXa CYUTbIBaTENen
N YCTPOMCTB UCMOSNHUTENBHbIX.

CuutbiBaTenn «Proximity» ynobHee Bcero pasmellaTb
Ha CTeHe, CKpPbITHO B CTEHE Mepes yCTPOMCTBaMUN 3arpaxaeHns
UNu gaxe C BHYTPEHHEWN CTOPOHbI YCTPOWCTBA 3arpaxieHus,
Hanpumep, Ha BHYTPEHHEN CTOPOHE HEMETaNIMYECKON ABEPU,
ecnm ee TonwmHa He npesbiwaetr 10cm. [Mpu MoHTaxe
CuUMTBbIBaTENS Ha MeTanne peKkoMeHAyeTcs, 4Tobbl Mexay
OCHOBa@HWEM CHYMTbIBATENSA U METannMYeckon NMOBEpPXHOCTBIO
pacctosiHne 6bino He meHee 25 mm. B crniyyae, korpa creHa,
3a KOTOPOW YCTaHOBIEH CYUTLIBATESb, OKa3bIBAETCH CIMLLKOM
TONICTOA WM M3rOTOBIEHA U3 MeTanna (COAEPXUT MeTannmye-
CKYtO apmaTtypy), cuMTbiBaTEMb AOMYCKAeTCs yCTaHaBnvBaTb
Ha PacCTosiHUM, Ha KOTOPOM AorkHa BbiTb obecneveHa Heobxo-
AvMas 3almTa OT BO3MOXHOrO HECaHKLIIOHNPOBaHHOO Npoxoaa.

CuuTbiBaTENM MarHUTHbIX, Burang kapTodek, anekTpoH-
HbIX KMHOYEN M KNaBmaTypbl Takke PEKOMEHAYETCH pasMeLlaTtb
Ha CTeHe U1 HeMoCpPeLCTBEHHO Ha YCTPOWCTBE 3arpaxieHuns,
Ha BbICOTe yA0OHON ANS NOSb30BaHUSA.

CunTtbiBaTENM MarHWTHbIX KapTOYeK (3@ WCKIIOYEHNEM
COBMELLIEHHbIX C UCMOMHUTENBHBLIMW YCTPOUCTBamMm) BO n3be-
XaHune NoMex Unn faxe BbIXoAa U3 CTPOsi HE PEKOMEHAYETCA
yCTaHaenvMeaTb B HEMOCPEACTBEHHON OnM30oCTM OT MOLLHbIX
NCMONHUTENBHBIX YCTPOMCTB, CO3AatOLMX CUSIbHbIE 3MEKTPO-
MarHUTHbIE Monsi (CoONeHoMAHbIE, MarHUTHbLIE 3aMKWU U T.1.).

OneKTpoOMarH1THbIE 3aLLerikv peKOMEHAYETCA MOHTUPOBaTL
B KOCSIKE ABEPHON KOpobku. [laHHas ycTaHoBKa No3BonsieT 611o-
KMpOBaTb pUrenb 3amka, YCTaHOBMEHHOIO B ABEPW MpU 3aKpbiBa-
HAM oBepn M pa3bnokupoBaTb 3aMOK MpU nojade curHana oT
koHTponnepa. Kpome Toro Takasi ycraHoBKa 3aLLierikv NO3BonseT
MOJSIHOCTBLIO COXPaHUTL 3aMOYHO-CKOBSHYHO PYPHUTYPY ABEPW.
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Jaupemeas CTIDOME
Enonka 3EUMUBEMER CTODOHE  Cuyrusgrens
OTHDMIBEHIS i
CugrpsaTens SBLMUBBMER CTODONE 0 oavens

Pasmeiwenye cuyTEBaTE ed HA CTCHE

JEuruRenEn CTODOHE Huorka

OTEDBIBANMS

Kuonsa E]

Zawmusenan cTOPOHE

T

Cuprusgrons CMMTHIBATEN

Pasmewenue cunThIBaTeNeH Ha IBEpU

3awmwisenan CTOpoHA
CuprBaTant o
Proscieni TR BT
| Saumuseman CTOpONE ity Froximity

B

~li.-

Pasmelnienne cauThiBaTeNell 32 CTEHON M 32 ABEphIO

PucyHoxk 8 — Bapuanmb! pasmeujeHus cyumeisamenell
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— K kOHTpOnnepy
4 [J—> K saurponnepy 4 4

i kouTponnepy
)& 3
7
&

| i
iy

¢

K xoHTponnepy

YenoeHbie 0603HaqYeHuUs:

1 — MexaHu4eckuli 3aMoK

2 — 3nekmpomagHuImHas 3auiesika

3 — MazHumokoHmMaKmHbIL dam4ux OmKpLImus 0eepu

4 — CoeduHumernbHas Kopobka

5 — SnekmpomexaHuqeckull unu 3neKmpoMagHUMHbIl 3aMoK
6 — Kabenb numaHus 3amka

7 — Llenu ynpaeneHus u KOHmMposns

8 ~ lubkuli nepexod (kabenenpoegod)

PucyHok 9 — BapuaHmsi pasmeujeHus ucrosHumenbHbIX ycmpoicme
Ha 08epPHbIX KOHCMPYKUUAX
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OnekTpoMexaHn4eckne 3amMKM PEKOMEHAYETCS yCTaHaB-
nvBaTb Ha AEPEeBSHHbIX M METanIMyeckmx 4BEpsX Maccou Ao
100 kr Npu ycnoBun cpegHen HarpyxeHHoctn (go 100 — 200
npoxogoB B AeHb). [NpMMEHeHne 3TUX 3amMKOB ANs ABEpen
C BbICOKOW Harpy>KeHHOCTbHO HES(MMEKTMBHO MO NPUYMHE Bbl-
COKOTO MEXaHW4Yeckoro WM3HOCa WM Kak CIEeACTBUE CHWKEHMUS
HafEXHOCTM N cpoka cnyxBbl. OBbIYHO Yallle BCEro anekTpo-
MexaHW4yeckme 3aMKuM yCTaHaBnMBatoT Ha ABepu (HaknagHow
W BPE3HOW 3aMOK), HO MHOTAa 3TV 3aMKM yCTaHaBnMBakoTCA
W Ha ABEPHON KOpobKe.

OneKTpoMarH1THbIE 3aMKVN PEKOMEHAYETCS yCTaHaBMMBaTb
Ha AepeBsHHbIX U METaNnMYECKNX ABepsx maccon fo 650 kr
B YCNOBMAX BbICOKOW HarpyxeHHoctn (6onee 200 npoxonos
B AeHb). OTCyTCTBME AeTanen, NoaBEPKEHHbIX TPEHWIO 1 U3HOCY,
OenaroT 3TOT 3aMOK npakTudeckn BeyHbiM. OCOBEeHHOCTL AaH-
HOro 3amka fBNsSeTCs HeOoOXOAMMOCTb MOCTOSIHHOM nojayn
TOKa Ha OOMOTKyY ero afieKTpoOMarHuTa, Tak Kak npu nponagaHin
HanpPsPKEHWS MUTaHNS, HAaNPVYMEP NPV aBapun UMM YMbILLNEHHOM
o6pbiBE NPOBOAOB 3aMOK OTKpbIBaeTcs. B cBA3u ¢ atum ansa
HafeXHoM paboTbl HeO06xoaMMO AyOnupoBaHUE ero MexaHu-
YECKMM 3aMKOM WM NMPUMEHEHUE AOMOSIHUTENBHOIO pe3eps-
HOro NUTaHMS.

Mpy COBMECTHOM MCMOMb30BaHUN MarHUTHOKOHTAKTHbIX
nasewarenen (tunoe MO 1024, UO 102-5, NO 102-6, NO
102-14, WO 102-15/1, NO 102-20) B KayecTBe [AaTYMKOB
NONOXEHNs1 ABEPU C ANEKTPOMAarHUTHbIMU U 3NEKTPOMEXaH!-
YECKMMM 3aMKaMmW, OHW [OIKHblI ObITb pasHeceHbl Apyr
OT Apyra Kak MOXHO fanbLue.

Mpy yCTaHOBKM WCMOMHUTESbHBIX YCTPOWCTB (3aMKy,
LLOBOAUMKM, NpuBOLbLI 1 T.M.), Tpebyrowmx Ansg csoen paboTsl
NMOABOAKM  SMEKTPONUTaHus, HeobXoaMMO  MCMOMb30BaTb
cneumanbHble YCTporcTBa 1 kabenn, obecneuvsaroLLme anekTpo-
1 noxapobe3onacHOCTb (0COBEHHO Ha CropaemblX KOHCTPYK-
LsIX), a Takke 3aLmTy OT NOBPEXAEHUN NPY OTKPLITUW/3aKPbITUN
asepen (rmbkne kabenenposoabl).
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8. MOHTAX 3NEKTPOMPOBOAKU TEXHUYECKUX
CPEACTB CKyAl HA OEBEKTE

8.1 dnekTponpoBoaka TexHuueckux cpeacts CKY[

OnekrtponpoBogka TexHudeckmx cpeacte CKY[ npea-
CTaBnsaT COOOM COBOKYMHOCTb KabernbHbIX JIMHWA U FMHUA
MPOBOAOB  3MEKTPUYECKUX coeauHuTener, Tpybonposoaos
N KOpoOOB, MPONOXEHHbIX M 3aKPEMneHHbIX Ha JrnemMeHTax
3[aHWIA 1 COOPYXEHWW, ANS Npoknagky kabenen n nNpoBOAOB,
YCTPOWCTB UX KPEMMEHUS N 3aLUUTbl OT MEXAHWUYECKMX MOBPEX-
LEHNI.

[Ins MOHTaXa 3MeKTPONPOBOAKM PEKOMEHAYETCS npume-
HATb kabenm wn npoBofa, NepeyYeHb KOTOPbIX MpUBELEH
B Tabnuuax 6 1 7, 3a UCKIMYEeHEM CrnyyaeB, koraa kabenbHas
N NpoBOAHAas MPOAYKLUMA BXOAWUT B KOMMMEKT MOCTaBKN WU
OroBopeHa B TEXHMYECKON fokymeHTauum Ha CKY/.

CnepyeT MOMHWUTb, YTO Mpy GOMbLUON ANMWHE 3NEeKTpo-
nposogkn (6onee 50 M) anst 6opbObl C ANEKTPOMAarHUTHBIMU
nomexamm HeobXoAMMO UCMOMb30BaTb 3KPaHWPOBaHHbIE
kabena n npoeoaa, BuUTble napbl. CeyeHue (anameTp) npo-
BOAHVKOB BbIOMPaETCH UCXOAA M3 AMUHBLI 3MEKTPONPOBOAKU
N Harpyaku.

Kpowme Toro, Bei6op BULOB 3MEKTPONPOBOAKM, MPOBOAOB,
kabenen, Tpyd 1 kopoboB € NpoBoAaMK K kabensmm 1 cnocobos
WX MPOKNaAKM AOIDKEH OCYLLECTBATLCS C y4eTOM TpeboBaHWn
ANEKTPO- N NOXapHOM Ge3onacHoCTU.

Onektponposoaka CKY[] noapasnensetcs Ha:

— NIMHWN CBA3K (Lenn CUrHanMaaumm 1 ynpaBneHus], WnHbI
OaHHbIX, WHTepdencHble LWKWHbI), obecnevnBarome CBA3b
MEXAy WCNOMHUTENbHLIMA YCTPONCTBaMW, CYMTbIBATENSMMU,
KOHTpONnepamun n KoMneTepamu;

— HU3KOBOMNbTHbIE Uenn nuTaHus (12/24 B nOCTOAHHOrO
TOKa);

— BbICOKOBOMbTHbIE Lieny nutaHua (230/400 B nepemeH-
Horo Toka YactoTton 50 IMy).
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Tabnuya 6 - PekomeHOyembil nepeyeHs nposodos u kabenel

CeuyeH. xurn,
Yucno xun ' Cnoco6 Ob6nacmb Mpumeya-
Mapa ka6ens (nap) (Ou;n’ag)mp ’ npoknadku npumMmeHeHus Hue
ABBI, AMNBI TOCT 2,3 2,5-50 BHyTpu nomeLe- Cunosble Luenu HonyckaeTtcs
16442-80 [5] HUI, B TOHHENSIX, 3ANeKTponuTaHus | npoknajka s
KaHanax 3emne B
Tpybax
ABPI', AHPI', BPI 2;3 2,5-50 BHyTpu nomerye- Cunossble Uenu
[OCT 433-73 [6] HWUI, B TOHHENSIX, B | SNeKTponuTaHua
KaHanax
AlB 2,5-50 B cTanbHbIX Nyc- MoHTaX anek-
FOCT 6323-79 [7] TOTHbIX KAHanax TpU4ECKUX Lenen
CTPOUTENbHbIX KOH-
CTPYKLMI
KPBI', KHPI", AKPHTI, 4:5: 7, 0,75-2,5 BHyTpu nomeLye- Llenu ynpasne- HonyckaeTtcs
KPBI", AKMcBIr, KBBTI, 10; 14; HUI, B TOHHENAX, B | HUSA U CUrHanNu- npoknaaka B
KMBI, KMcBr, 19; 27, KaHanax 3auuu 3emrne B Tpy-
OCT 1508-78 [8] 37 Bax
AKBBTI, AKMNBIr rocTt| 4;5;7 2,5 BHyTpu nomeLye- Llenu ynpasne- Kpome no-
1508-78 [8] HUIA, B TOHHENAX, B | HUA U CUTHAnNu- XKapoB3pbl-
KaHanax 3ayun BOONAaCHbIX
nomMeLleHnmn
TCB (5;10; 20; 0,5 MonTax o6opyao- Llenu curHanu-
TY 16-K71-005-87 30; 41; 103) BaHus 3aumu
nPOMNM TY (0,8; 1,0; 1,2) | BHyTpu nomeLue- Llenu ynpaene- C MeaHbIMK
16.505.755-80 HUSA NO CTeHaM 34a- | HUA U CUrHanm- Xunamu

HUI, B 3eMNe

3auum
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CeyeH. xur,

Mapka kabens Yucno xun (Guamemp Cnocob O6nacmb lMpumeya-
(nap) iy Mz) ’ npoknadku npumMmeHeHus Hue
TPMN 2 04-0,5 BHyTpu nomewueHuii | AGOHeHTCKas
TY16.K04.005-89 1 MO HapY>XHbIM CcTe- | TenedoHHag
Ham 3aaHum pacnpeaenu-
TEenbHas CeTb
T, TrB (10; 20; (0,5;0,7) BHyTpu nomeLye- Llenu curnanu-
[OCT 22498-88 [9] 30; 50; HUW, B KaHanu3a- 3auumn, MECTHbIE
100) Uuu, No CTeHam TenedOoHHbIe
3[4aHuN, Ha onopax | CeTu
TMNB, TNNer (10; 20; 30; (0,5;0,7) B 3emne B TpaH- Llenu curtanu-
OCT 22498-88 [9] 50; 100) wee 3auuu
TPB 2 (0,4;0,5) BHyTpu nomeweHnii | AGOHeHTCkas Te-
TY 16.K04.005-89 1 N0 HapYXHbIM CTe-| ned)oHHas pacnpe-
HaMm 34aHuN JenuTenbHas CeTb
PK-75-2-12 2 BHyTpu nomeLe- B TeneBu3unoH- Koakcuans-
OCT 11326.70-79 [10] HWUIA, NO CTEeHaMm HbIX YCTAHOBKax | Hbln kabenb
PK-75-2-13 2 3/1aHnI, B KaHanu-
OCT 11326.71-79 [11] 3auuu
PK-75-4-11 4)
FOCT 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)
FOCT 11326.23-79 [15]
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CeyeH. xur,

’

Mapka kabens Yucno xun (Guamemp Cnocob O6nacmb lMpumeya-
(nap) iy Mz) ’ npoknadku npumMmeHeHus Hue
PK-75-7-15 @
OCT 11326.24-79 [16]
PK-75-7-16 @)
OCT 11326.25-79 [17]
PK-75-9-12 9)
FOCT 11326.26-79 [18]
PK-75-9-13 9)
MOCT 11326.12-79[19]
P 2;8;10; | 0,5;0,75;1,0 | B kananu3ayusx, Llenu ynpasneHus
TY 16-505-670-74 12; 14 no CTeHam 3aaHun TENEBU3NOHHbIX
ycTaHoBOK 1 CKY[]
HB 1 0,8-1,0 MoHTax 06opy-
FOCT 17515-72E [20] [OBaHuA
HBM 1 0,8-2,5 BHyTpunpubop-
FOCT 17515-72E [20] HbI U MeXnpu-
BOPHbIN MOHTAaX
MriB 1 0,2-1,5 BHyTpunputop-
TY-16-505.437-82 HbIW U MEXNpPU-
BGOPHbIN MOHTaX
MKLL, MK3LL 2;3,5,7; 0,35;0,5; Ona npoknaaku MonTax npuéopos
OCT 10348-80 10; 14 0,75 BHYTPU NOMELLEHUI
OTKPbITO, B TpyOax
MPMMNA 2 1,6 BHyTpu nomewenuns | Llenu curnanm-

TY 16.505-755-80

Nno CTeHaM 3JaHuu,
B 3EMJ1€ OTKPbLITO U
B Tpybax

3auum u ynpas-
nenwus

61




CeyeH. xun,

Yucno xun Cnoco6 O6nacmsb Mpumeya-
Mapka kabena (nap) (du;n;%mp ’ npoxnaocku npumMmeHeHus Hue
AMNMNB 2,3 2,0-6 Hernbknm MoHTax Llenu anekTponu-
FOCT 6323-79 [21] ANEKTPUYECKUX Lenen| TaHna
e 2,3 0,75-4 Hernbkuit MOHTax Llenu anektponu-
FOCT 6323-79 [21] NEKTPUYECKMX Lienen| TaHus
nB1 1 0,5-95 B cTanbHbIX Tpy- MoHTax cunoBbIX
[OCT 6323-79 [21] Bax, NyCTOTHbIX N OCBETUTESbHbIX
KaHanax cTpou- uenen
TenbHbIX KOHCTPYK-
LMW, HA NOTKax
NB3 1 0,5-95 B cranbHbIX Tpy- MMBKMI MOHTaX
FOCT 6323-79 [21] 6ax, MyCTOTHbIX uenen, ruokun
KaHanax cTpou- MOHTaXX NPU CKpPbl-
TENbHbIX KOHCTPYK- | TON U OTKPbLITON
LMI, Ha 0TKax npoknagke
LLUBBIM 2-3 0,5-0,75 BHyTpu nomeLye- MpucoeanHexus
FOCT 7399-97 [22] HUIA MaLLUH 1 NpubopoB
K CETAM Hanpsbke-
Huem o 400 B
NcB 2,4,10 04-0,5 BHyTpu nomewye- MoHTax yenen
TY 16.705.403-85 HWUR, NO CTEHaM curHanusauum un
34aHumn ynpasneHus
MKCB 2,34 0,5 BHyTpu nomeLye- MoHTax yenen

HWWI, NO CTEHAM
30aHUN

CUrHanu3auum un
ynpaeneHusi
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Tabnuua 7 - ObosHayeHue nposodos u kabenel

ABBI' — kabenb ¢ usonsuMen n 060N04KON M3 NONMBUHUNXIIOPUA-
HOro nnacrukara, 6e3 3aluTHOro NoKpoBa ¢ antoMUHNEBOW
YKUITON, TMOKUI

AMNBIr — kabenb ¢ usonsauuen U3 NnonmaTuneHa, o6onoykoi U3 no-
JIMBUHUIXNOPUAHOrO nracrukata, 6e3 3almMTHOrO NOKpoBa
C antoMUHUEBON XMUNON, TMOKUN

ABPI’ — kabenb ¢ NONUBUHUIXITOPUAHONW 0BONOYKON C antoMUHKe-
BOW XXWUNOW, TMOKUI

AHPI — kabenb ¢ pe3nHOBOW MAacrOCTOMKON 0BOMNOYKOW, He pac-
NPOCTpaHsIoLLEl FTOPEHUE, C arMtOMUHWUEBON XXUITOW, TMOKUI

BPI — kabenb C MONMMBUHUNXNOPUAHON OBOMNOYKOW, C MeaHOW
MKUITON, TMOKUI

AlNB — NpoBO4 C anOMUHUEBOW WM aniOMUHMEBOM, MMaKUpo-
BaHHOW MeAbt0, XXMII0M C NOSIMBUHUNXIIOPUAHOW U30NsALMER

MB1 — NPOBO/, C MEAHOW YWNOW C NONMBUHWUITXNOPUAHON U30nsUmen

MnB3 — MPOBOA C MEAHON XMIOW C MNONIMBUHUIXITOPUAHOW M30Ns-
LMei NoBbILLIEHHON TMBKOCTH

KPB1 — kabenb ¢ u3onsAuuen U3 pesnHbl, 060N0YKON U3 NONMUBU-
HUNXNOPUAHOIO NNacTUkaTa, C MEAHOW XMIOW, rmbkum

KPHI — kabenb ¢ uM3onauuen U3 pesuHbl, 0OONOYKON U3 Pe3uHbl
HE pacnpoCTPaHSAIOLLEN TOPEHUE, C MESHOW XUION, TMOKUI

AKPHIT | —kabenb ¢ nsonaumeii u3 pesnHbl, 060MOYKON U3 PE3UHbI HE
pacnpoCTpaHAIOLLEH ropeHne, C arntoMUHUEBOW XXUIOW, TMOKWI

KPBI’ — kabenb ¢ u3onsauuen n3 pesuHbl, 00ONOYKON U3 MNONUBK-
HUNXNOPUAHOIO NnacTukaTta, C MeaHOW XMIOW, rubkum

AKIMcBIM | — kabenb ¢ u3onsAuMen u3 caMmo3aTyxatoLlero nonmnaTunexa,
060M104KOI U3 MONMUBMHUIXIIOPUAHOIO NracrTukara, ¢ anio-
MWUHWUEBOW XXUNOW, TMOKUI

KBBI’ - kabenb ¢ u3onAuMen u 060NOYKON U3 MONMBUHUNXNOPUA-
HOro NnacTukaTa, ¢ MeAHON XXMNOW, TMOKUI

KnBr - kabenb C usonauMen u3 nonnatuneHa, obonoykon us nonu-
BUHUIXIIOPUAHOTO NIACTUKaTa C MEAHON XXUIOW, TMOKUI

KMeBlr | - kabenb ¢ nsonsyuen U3 camosartyxatoLlero nonmaTunenHa,
060n04KOi U3 NONUBUHUNXITOPUAHOIO NracTukata ¢ mea-
HOW XXMNOW, rMOKuin

AKBBI' | - kabenb ¢ usonauuen n o60n04KON M3 NONMBUHUNXIIOPUA-
HOro nnacTukara, ¢ antoMMHUEBOW XXUITON, rMOKUN

AKMBIC | kabenb ¢ usonsauuein U3 NONUaTUNEeHa, 060noYKoN U3 Nonu-

BUHUNXMOPUAHONO nNnactukata, C anioMUHUEBOMN XXUIOW,
rmoKui
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Tn

- kabenb TenedgoOHHbINW, C MONUITUNEHOBOW M30ONAUUEN B
NONM3TUINIEHOBOW 06004KE C antOMUHUEBLIM 9KPAHOM

TMNB - kabenb TenedOHHbIM, C NONMUITUNEHOBON M3ONAUMEN C
anoMUHNEBBLIM 3KPAHOM, B MOSTMBUHUIXITOPUAHON 000M0YKe

TAMNB - kabenb TenedgoOHHbIN, C MONUITUNEHOBOW M3ONALMUEN B
NONMaTMINEHOBON O6ONOYKE, C aniOMUHUEBLIM 3KPAHOM,
OPOHUPOBAHHBINA CTanbHBLIMU MEHTaMK, C Hapy>XHbiM 3a-
LLIMTHLIM MOKPOBOM

TAMNBr |- kabenb TenedOHHbIA, C NONMITUNEHOBOW M30ONAUUEN B
NONMITUNEHOBON 000MOYKE C anioMUHUEBBLIM 3KPAHOM,
OpPOHUPOBAHHDIN CTarnbHLIMU NEHTaMu C NPOTUBOKOPPO3U-
OHHbIM MOKPLITUEM, TMOKWUIA

HB - MPOBOA, MOHTAXHbIW C XWUMNOW U3 MEAHbIX JTY)KEHHbIX NpPOo-
BOJIOK C M30msiuMen U3 NoNvMBUHUIIXITOPUAHOIO nacrukara

HBM - MPOBOA MOHTAXHbIN C XXMTON U3 MEAHBLIX NPOBOSIOK C U30-
ngumen u3 NONMBUHUNXNOPUAHOrO nNnacrukara

MKLL - kabenb ¢ nsonsaumen n 060NOYKON U3 NOMUBUHUNXITOPU-
HOro nnacrukara

MK3LW | - kabenb ¢ usonauyueint 1 060M0YKON M3 MONMBUHNIIXITOPUA-
HOro NNacTUKaTa, SKPaHUPOBAHHbIW

AMNNB - NIPOBOA C antOMUHUEBBLIMU UIN aNOMUHNEBBLIMU, NITAKUPO-
BaHHbIMW MeAbIO, XUNamu C NONIMBUHUNXIIOPUAHON U30NS-
LMen, NIOCKUin C pasgenuTesibHbiM OCHOBaHUEM

nnB - NpoBOA4 C MeAHbIMW »XUMaMu C NONMMBUHUNXIIOPUAHON
n30n5AUMen, NNOCKUN C pasgenuTenbHbiM OCHOBAHUEM

BB - WHYp rMOKUK C napannenbHbIMU XUNamu C NOMUBUHUI-
XMNOpPUAHON U3oNAUUEN, B NONMBUHUNXNOPUAHON 060Mouke,
Ha HOMUHAINbLHOE NepeMeHHoe HanpshxeHnue Ao 380 B

PK - kabenu pagno4acToTHbIe

JicB - JNIEHTOYHbIE NMPOBOAA C M30MAUMEN W3 MONUITUMEHA UMK
NONMUBUHUIIXIOPUAHOIO MACTMKaTa ¢ MEAHbIMU MYXEHHbI-
MU Xunamu

TPMN - npoBoga TenedoHHbIE pacnpeaenuTenbHble, oaHonap-
Hble C MeAHbIMU TOKONPOBOASALLUMMHU XUNAMU C NONUITUNE-
HOBOW WMINN NOJIMBUHUITXITOPUAHOW M30Naumnen

MAPMAMNM | - kaGenb ¢ NONUSTUNEHOBOW U30NAUMEN B NONUITUNIEHOBON
0605104Ke C MEAHBIMM XUIaMK

TPB - NpoBOA TenedOoHHbIA pacnpeaenuTenbHbli C MeaHbIMU
XXMNamu C NONMBUHUIXNOPUAHOW u3onaumen

TCB kabenb ¢ MEAHbLIMU XUMNamu, ¢ usonsuuen u o6onoYKoi u3

NOJINBUHUNXNOPUAHOIO Nnacrukarta
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MPMANA | - kabenb ¢ NONUITUNEHOBOW M30NALMEN B MONUITUNEHOBOM
060104Ke C aniOMUHUEBLIMU XUNAMU

PMLw - MPOBOAA MOHTAXHbl€ C BOJIOKHUCTOM WIIM MIIEHOYHON W
NOSIMBUHUNXIOPUAHONW M30nsLuen

MI'LLB - NpOBOAA C PE3MHOBON U30NsILMEN AN paau0yCTaHOBOK

BBI - kabenb ¢ usonsAumen n obONOYKON U3 NONMBUHUIXIIOPUA-
HOro nnacTukara, 6e3 3aWmuTHOro NoKpoBa, rnmbkui

MKCB - MPOBOA C MOSIMBUHUMXIIOPUAHOW M30NAUMEN, CTaHLMOH-
HbI KPOCCOBbIV

8.2 MOHTaX NMHMA CBSI3W, HU3KOBOJbTHLIX LENen
nuTaHus

MOHTaX 3neKTPONPOBOAOK AOSMKEH BbIMOMHATLCS B CO-
OTBETCTBUM C MPOEKTOM (akToM obcnefoBaHUS U TUMOBBIMU
MPOEKTHLIMW peLLeHnsIMM) € yyeTom TpebosaHun MYJ, CIl
76.13330.2016 "CHwul1 3.05.06-85 SnekTpoTexHuyeckme ycT-
pownctea'[23].

Mpy OTKPbLITON napannensHoOM MpPOKNagke MNPOBOAOB
unu kabenen NMHWIA CBSA3MN U CUINOBBIX JIMHAN NUTaHWSA N OCBe-
LLEHMS!, pacCTOSHUE MEXAY HUMWN LOMKHO ObiTb He MeHee
0,5m, B npoTtMBHOM cnyvae pomkHa ObiTb obecneyeHa
3awmTa oT HaBoAOK. JTO TPeOOBaHNE OTHOCUTCHA U K HU3KO-
BOMbTHbIM LENSIM MUTaHWS, €CIN OHW 3anUTbIBAT MOLUHbIE
WHAYKTVBHbIE HArpy3Kku (3NeKTPOMarHUTbl, ConeHouabl U T.n.)
YCTPOWCTB 3arpaxieHus.

Tpacchbl NpoBoAOK HEOBXO0AUMO BbIOpaTb Haukpardam-
LWMMK, C YYETOM pAaCrorfiOKEHUS SNEKTPOOCBETUTENBHbIX,
pPagMoTPaHCISILMOHHBIX CETEW, BOAOMPOBOAHbIX U rasoBbIX
MarucTpanew, a Takke ApYrnx KOMMyHUKaUWn.

Mpoknagka NpoBoAoB U kabener No cteHam BHyTpU OX-
paHAeMbIX 34aHUA AOIKHA NPON3BOAMUTCS Ha PacCTOSHUN He
meHee 0,1 M OT NOTOJfIKa, U Kak NpaBuio, Ha BbICOTE HE Me-
Hee 2,2 M oT nona. MNpu nNpoknaake NpPoBOAOB W kabenen Ha
BbICOTE MeHee 2,2 M OT nona AospkHa ObITb NpegycMoTpeHa nx
3aLuTa OT MEXaHNYECKNX MOBPEXAEHNN.

OneKkTponpoBOAKKN, MPOXOASALLME MO HAPYKHBIM CTEHaM
Ha BbICOTe MeHee 2,5 M nnu Yyepes NnoMeLLeHUs, KoTopble He
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noanexar 3awuTe, AOMMKHbI ObITb BbINOMHEHbBI CKPbITLIM CrO-
cobom unu B Metannuyeckux Tpybax.

Mpy nepeceyeHUn CUNOBBLIX U OCBETUTEMbHBIX CETEW,
kabenu n nposoga CKY[l aomxkHbl ObITe 3alUMLLEHbI PE3NHO-
BbIMW UIN MOSIMXMOPBUHUIIOBLIMM TPyBKaMm, KOHLIbI KOTOPbIX
LOMKHbI BbICTYNaTb Ha 4 —5 MM C KaXA0N CTOPOHbI Nepexo-
na. Mpu nepecedeHnn kabenn Gonblien eMKOCTU AOIMKHbI
npuneratb K CTEHe, a MEHbLUEN EMKOCTU ormbaTb UX CBepXy.
Kabenn MeHbLUEN €eMKOCTW [OMnycKaeTcsa nponyckarb MoA
kabenamm GonbLUe eMKOCTN NPy NPOoKNagke ux B LWTpobax.
He ponyckaeTcsi npoknagka no cTeHaMm pacnpegenutesibHbIX
kabenen emkocTbio 6onee 100 nap.

Mpy BLINONHEHNM CKPLITOM NMPOBOAKU B MOy U MEXAY-
3TaXKHbIX MEPEKPbITUAX Kabenu AOMKHbI MPOKNaAbIBaTbCH
B KaHanax u Tpybax. 3agenka kabenen B CTpouTenbHblE
KOHCTPYKLMW Harmyxo He aonyckaeTcs. Ha npoknagky ckpbiTomn
NPOBOLKWN COCTaBMNSAETCS aKT.

Mpu npoknaake kabenen B MecTax NoBoOpoTa NoA Yriom
90° (unn BnunskMx K Hemy) pagumyc marmba AomkeH ObiTb He
MeHee cemu gmameTpoB kabens.

KaGenn n nposBoga [OMKHbI KPEMUTLCA K CTPOUTESb-
HbIM KOHCTPYKLMSIM MPW MOMOLLM CKPeD Mnm ckob 13 TOHKOMM-
CTOBOW OLIMHKOBaHHOW CTanw, NonmMaTUNEHOBbIX 3MacTUYHbIX
cKkob. YcTaHoBKa KpenexHbIX AeTanen AOMmKHa NponsBoaUTCS
C NOMOLLBHO LYpYnoB unu knest. Mpu npoknagke HECKONbKMX
MpoOBOLOB MO OAHOW Tpacce AOoryckaeTcs pacnonaratb ux
BMNOTHYIO APYT K APYTY.

[na coefuHeHUst 1 OTBETBNEHUS NPOBOAA U LUMH PEKO-
MEHAYETCs MPUMEHSITb pacnpefenuTenbHble U CoeauHU-
TenbHble KOpobkn. PaccTtosHme oT kabenen n mM3onupoBaH-
HbIX MPOBOAOB, MNPOKNaAbIBAEMbIX OTKPbITO, HEMOCPeAcT-
BEHHO MO 3MEeMEeHTaM CTPOUTENBHOM KOHCTPYKLMM MOMeLLe-
HWS LO MECT OTKPbITOrO pasmeLleHUst (XpaHeHUs!) roproumx
mMatepuanos, OMKHO ObiTb He MeHee 0,6 M. MNpwu nepeceve-
HVe nposoaoB n kabenen ¢ TpybonpoBojamu paccTosiHne
MEXLY HUMW B CBETY AOMKHO ObiTb He MeHee 50 mm,
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a ¢ TpybonposogamMu, CoAEepXalUMMU FOpHYME WU Nerko-
BOCMNIaMEHSAOLLMECS XKNAKOCTU U rasbl, — He MeHee 100 mm.
Mpwn napannensHOW Npoknagke paccTosHWe OT NMPOBOAOB U
kabenen no TpybonpoBooB AOMKHO ObiTh HE MeHee 10 MM,
a oo TpybonpoBOAOB C FOPHOYMMU UMM NErKOBOCHaMEHSIHO-
LUUMMICS XKUAKOCTAMU N razamm, — He meHee 400 mm.

8.3 Npoknaaka aneKTponpoBoAKu B Tpybax

MpyMeHsieMble ANst 3aNEKTPONPOBOAKU CTarbHbIE TPYObI
DOIDKHbI UMETb BHYTPEHHIOKO MOBEPXHOCTL, UCKITKOYAROLLYHO MO-
BpEXAEHME U30MNSALMM NPOBOLAOB NPU UX 3aTarvBaHum B TpyOy.

CranbHble TpyObl, NpoknajbiBaeMble B MOMELLEHUAX C
XUMUYECKM aKTUBHOW CPEAOW, BHYTPU U CHapyXu [OMKHbI
MMETb aHTUKOPPO3UMHOE MOKPbITUE, CTOMKOE B YCHOBUSX AaH-
HOW cpeabl. B MecTax Bbixoga NpoBOAOB M3 CTanbHbIX TPyo
crnegyeT ycTaHaBnMBaTh U30NSALUMOHHBIE BTYKM.

[ns OTBETBNEHUSI U COEAMHEHWIA CTanbHbIX TPYOHbIX
NPOBOAOK KaK OTKPbITbIX FaK U CKPbITbIX, CNeayeT NpMMEeHsITb
KOPOOBKM, ALLMKA U T.M. N3JENUS.

PaccTosHve mMexay npoTsKHbIMM Kopobkamu (simka-
MW) HE AOIMKHO MpeBbIaTh:

- 50 M - npu Hanuuum ogHoro usrmba Tpyo;

- 40 M - npy Hanuuum AByx narnboe Tpyo,

- 20 M - Npy Hanu4uum Tpex nsrnboe Tpyo.

PaccTosHve wmexay TOuKaMu KpenmneHusi OTKPbITO
NMPONOXEHHbIX CTanbHbIX TPYO Kak Ha ropu3oHTanbHbIX, TaK
W Ha BEpTUKarbHbIX MOBEPXHOCTSAX HE AOSMKHO NPEBbILLATD!

-2,5 ™M - ana Tpy6 ¢ ycrnoBHbIM NpoxoAoM A0 20 MM;

-3 M - ans Tpyb € yCrnoBHbIM NPOXOAOM A0 32 MM;

-4 ™M - ans Tpy6 € ycnoBHbIM Npoxoaom Ao 80 mm;

-6 M - ana Tpy6 ¢ ycnoeHbIM npoxoaom Ao 100 mm.

PaccrosHve mexay Toukamm KpernneHus meTansopyka-
BOB HE [OIMKHO NpeBbILaTh:

- 0,25 M - pna MeTannopykaBoB C yCMNOBHLIM MPOXOA0M
80 15 mm;

- 0,35 M - pna MeTannopykaBoB C yCNOBHbIM MPOXOA0M
0o 27 Mm,
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- 0,45 ™M - Ans MeTannopykaBoB C YCMNOBHbIM MPOX0A0M
0o 42 mm;

TpyObl C 3NeKTPoNPOBOAKaMU AOIMKHBI BbITb 3akpenne-
Hbl Ha OMOPHbIX KOHCTPYKLMSIX Ha pacCTOsiHAM OT BBOAA:

- B Npubopsl - He aanee 0,8 Mm;

- B COEAVHUTENbHbIE N MPOTSHKHbIE KOPOOKM He Janee
0,3 m;

- B rnbkue metannmyeckume pykasa - 0,5 - 0,75 m.

MpvBapuBaTtb cTanbHble TPYObl K METaNNOKOHCTPYKLU-
AIM He JonyckaeTcs.

Mpoknagky NpoBOAOB U Kabernew B HeMeTansMyYeckux
(nnactmaccoBeix) Tpybax cneayeT BbINOMHATb B MOMELLEHN-
AX Npu Temnepatype Bo3ayxa He Hwke MUHyc 20 °C n He
Bbiwe nntoc 60 °C.

MpyMeHsieMble ANa 3alUTbl 3MEKTPONPOBOAOK OT Me-
XaHNYECKNX MOBPEXAEHUA TPYOONpoBOAb! AOMKHbI N3roTaB-
NMBaTbCA W3 HEroprouMx TPYAHOCrOpaeMbix Marepuarnos
C HarpeBOCTOMKOCTLIO He MeHee 105 °C, cornacHo Tpebosa-
Huam FOCT 8865-93 (MOK 85-84) [24].

Hemetannuueckne Tpybbl, NpOKNagbiBaeMble OTKPbITbIM
CNocoBoM AOSMKHbI KpenuTbes Tak, 4Tobbl ObifIo BO3MOXHO
nx cBobogHOE nepemeLleHne Mpu NIMHEMHOM pacLUMpPeHUn
UM CKaTuM OT MBMEHEHNS TEMMEPAaTYPbI OKPY>KatoLLEN Cpeab!.
KpenneHvne cnepyet BbINONHATL cKOBamMun, XOMyTamMu U Ha-
knagkamu. PacctosiHue Mexay TodKkaMu KpenmeHus OTKPbITO
NPONOXEHHbIX MONUMEPHBIX TPYO HE AOSHKHO NPEeBbILLATS:

-1 ™ - ans Tpy6 anametpom 20 mm;

-1,1 M - ana Tpy6 anameTtpom 25 mm;

-1,4 m - gna TpyG anameTpom 32 MM,

-1,6 M - ana Tpy6 anametpom 40 mwm;

-1,7 M - ana Tpy6 anametpom 50 mm;

N3ameHeHne HanpasneHwn 3awmTHbIX Tpy6 ocyLiecTs-
nsetca marmbom. Mpu n3rnbe Tpyb crnepyeT, kak npasBuIio,
NPUMEHATb HOpManusoBaHHble yribl nosopota — 90°, 120°
n 135° n HopmanuaoBaHHble paguycbl nsrmba — 400 mm,
800 mm 1 1000 mm.
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B kavectBe rMOKMX BCTaBOK B 3alyuTHble TPyObl npwu
HanMyMn CrOXHbIX NMOBOPOTOB W YINOB nNepexogHble Tpyo
13 OJHOW MMOCKOCTM B APYIyl0 M ANA yCTpoWcTBa Temnepa-
TYPHbIX KOMMNEHCaTOPOB CrefyeT NPUMEHATb MMbkve MeTarn-
nmyeckme pykasa.

Mpoeoga v kabenu B Tpybax AOMKHbI Nexartb cBobos-
HO, Be3 HaTsXeHUsi, CyMMapHOe CeYeHne, paccuMTaHHoe Mo
WX HapPYXHbIM AnameTpam, He AormkHO npesbiwaTb 20 — 30%
OT ceveHus TpyObl. He ponyckaeTrcs coBmeLlleHHas npo-
Knagka cunosbix kabenen n nMHUA ceA3n B ogHoM Tpybe.

8.4 Mpoknagka aNeKTponpoBoaKu B kKopobax

B nomeweHunsax kopoba p[OMmKHbI YCTaHaBNMBaTLCS
Ha KOHCTPYKLMSAX MO CTeHaM, KOMOHHaM, MO Mnnoljaakamu,
NepeKpbITUSMA 1 T.M.

Mpn HapyxHoW ycTaHoBke kopoba HeobxoauMo npo-
KnagbiBaTb MO TEXHUYECKUM W KabenbHbIM 3CcTakaaam.

KoHCTpyKUmMs U cnocofb ycTaHoBKM KOPOBOB HE AOMKHbI
JonycKkaTb CKOMMEHWs B HUX Braru.

Ons  OTKpbITOM 3nekTponpoBogkn Kopoba AOMKHbI
UMETb, KaK NpPaBunio, CbeMHbIE NI OTKPbIBAIOLLMECS KPbILLIKU.

Mpun cKpbITbIX NPOKNagkax cnefyet NPUMEHsTb rnyxue
kopoba. CoeanHeHus kopoboB mexay cobon criepyer Bbinon-
HATb 6e3 cBapky 6ONTOBLIMM COEAVNHEHUSMW UMK Cneumans-
HbIMW MepexogHMKamn u passetsuTensmu. KpenneHue ko-
po60B Kk KOHCTPYKLMSIM MPOU3BOAAT cneumanbHbIMu ckobamm
C paccTosHueM Mexay HuMm He 6onee 3 M. MNpu BepTUKanbHOM
pacronoXxeHMn kopoboB KpenneHue npoBoAoB U kabenen
HeoOxoAMMO BbIMOMNHATL € paccTosHneM B 1 M. B kopobax
nposoga v kabenu gonyckaeTcst NPoKnaabiBaTe MHOrOCMNOWHO
C ynopsiioYeHNEM U MPOU3BOSbHBIM (POCCHINbBIO) B3aVMHBIM
pacrnonoxeHvem. CymMma CeYeHWn npoBOfJOB W kabenew,
paccYuTaHHbIX MO X HapyXHbIM AvameTpaM, BKIoYasi U3o-
NALMIO N HapyXXHble 060N0YKK, He AOMKHA NpeBbilaTe: ANs
rnyxmx kopoboe 35 % ceyeHnsa kopoba B cBeTy; ANS
KopoGOB C OTKpbIBaEMbIMU KpbilLkamu — 40 %.
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8.5 MNpoknaaka anekTponpoBOAKM HanpsbkeHuem 230 B

Onsa anekTpocHabxeHns TexHudeckux cpeacts CKY[
[OnycKaeTcsi UCrnosb3oBaTh NpoBoaa v kabenu:

- nposoga mapku B, AlB, MNPl - B MeTannuyeckux
Tpybax 1 MmeTansnopykasax;

- npoBoga mapku [MNB - OTKPLITO MO HecropaembiM
OCHOBaHWsIM, @ Mo CropaembiM OCHOBaHWSIM C MOAKMaLKon
nmcrosoro acbecrta TONWUHON 3 MM;

- nposoga mapku AlMNB - ckpbITO B CNOE LWTYKaTYpPKu;

- kabenn mapkum BPI, BBI, ABIL, ABPI - BHyTpu
NOMELLEHWI, B KaHanax, TOHHENsiX, B arpecCcMBHOM cpefe,
NPV OTCYTCTBUM MEXAHNYECKNX BO3LENCTBUN.

Kpome Toro ponyckaeTtcs Mcnonb3oBaTtb NpoBoAa U ka-
Oens BxoasLmMe B KOMMMEKT NMOCTaBKW, €CIA 3TO HE MpOoTU-
BOPEYMT NPOTUBOMOXaAPHBLIM HOPMaM.

Mpy MOHTae aNEeKTPONPOBOAKN HE AOMYCKAETCS:

- NMPUMEHSITb HEM30NIMPOBaHHbIE 3MEKTPUHECKUE MPOBOAA;

- ncnone3oBatb kabenu M Npoeofa C MOBPEXAEHHON
nsonaunen;

- 06beMHATE CNaboTOYHbIE U CUINBHOTOYHBIE 3MEKTPO-
NPOBOAKN B OAHOW 3awuTon Tpyoe;

- MepekpyYmBaTbh, 3aBA3blBaTb MPOBOAA; 3aKneueaTb
yyacTku npoBoaoB 1 kabenen Gymaron (0605MmM); UCNOMNb30-
BaTb MMWHTYCbI, OKOHHbIE U ABEPHbIE AEPEBSHHbIE PaMbl.

CoenvHeHme, OTBETBIEHNE Y OKOHLIEBaHWE XN NPOBOAOB
1 kabenen AOMmKHbI MPOU3BOAUTLECS MPU MOMOLLM ONPECCOBKY,
CBapKu, Nanku Unn CKMMOB (BUHTOBLIX, BONTOBbLIX M T.M.).

B mecTtax coeanHeHus, OTBETBNEHUS U NPUCOEAVNHEHNSA
XWN NpoBOAOB unu kabenem AomkeH ObiTb NpefyCcMOTPeH
3anac npoeoga (kabens), obecneuvBalOLMA BO3IMOXHOCTb
MOBTOPHOrO COEANHEHWS, OTBETBMNEHMWS UM NPUCOEANHEHMS.

CoeanHeHne n OTBETBNEHME NPOBOAOB M kabenewn, 3a
WCKMIOYEHNWEM MNPOBOAOB, MPOMOXEHHBLIX Ha W30NUPYHOLLMX
onopax, AOMMKHbI BbINOMHSATLCA B COEAVHUTENBHBIX U OTBETBU-
TernbHbIX KOPOBKax, BHYTPW KOPNYCOB TEXHUYECKMX CPEACTB.
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He ponyckaeTcs nNpuYMEHEHWE BUHTOBbLIX COEAUHEHWIN
B MeCTax C MOBbILLEHHOW BUOpaUmnen Unmn BrnaxHOCTLHO.

B mecTax npoxoxneHus npoBoaoB W kabenen anekTpo-
cHabxeHus TexHudeckmx cpepcte CKY/[] yepes creHbl unu
NepeKkpbITUA AOMKHbI ObiTb NPEeayCMOTPEHbI OrHECTOMKUE
yNnoTHeHUs (acbecT, wnakosara, Necok 1 T.n.)

Mpoknapka kabenen B COOPYXEHNAX NOA3EMHOW kaHa-
nM3aunn AormKHa NPOM3BOAUTBECA B COOTBETCTBUM C MPOEK-
TOM 1 OPOPMAATLCA aKTOM.

8.6 MoHTaxX 3neKTponpoBOAKM Ha TeppuUTopuUMn
obbekTa

OnekTponpoBoAKa TEXHWYECKMX CPEACTB Ha TeppuTo-
pym obbekTa npeacTaBnsatoT COOOM KOMMMEKC, COCTOSLUMN
N3 NHUA KabenbHbIX N 3NEeKTPUYECKNX NPOBOAOB, COEANHU-
TEnNbHbIX Y NPUCOEANHUTENBHBLIX YCTPOWCTB, METannM4eckunx
KOHCTPYKLUMA M KOPOBOB, MPONOXEHHLIX W 3aKpemnneHHbIX
Ha SneMeHTax 34aHun U COOPYXEHUW, ANs NpoKnagku kabe-
e N NPOBOAOB, YCTPOWUCTB UX KPEMMEHNS U 3aluUTbl OT Me-
XaHU4yecknx nospexaeHnin. MOoHTaX AOIKEH BbINOMHSATLCA
B COOTBETCTBMM C MPOEKTOM W y4yeTom TpeboBaHui rnaebl
2.1,2.3MYy3-87, CMN 77.13330.2016 [25].

[ns MOHTaxa 3neKTponpoBOAKN, KaK NpaBuno, npume-
HSIOTCA Kabenu u npoBofa, MepedveHb KOTOpbIX npuBeaeH
B Tabnuue 2.

Mpoknagka anekTponpoBOAKN, B 3aBUCMMOCTM OT Tpe-
©oBaHU Ha oxpaHAeMoM 06bekTe, AOMKHA BbINONHATLCS:

- M30MMPOBaHHLIMK NPOBOAaMU - B Tpybax;

- BpoHMpoBaHHbIMKU KabensiMM - B 3emne, OTKPbITO
Ha KaberbHbIX KOHCTPYKLMSIX.

Mpw ckpbiTom criocobe, kabeny NPoKnaabIBaroTCs B TpaH-
LIEAX WNM YCTPOWCTBAX MOA3EMHON KaHanmMsaumm, TOHHENsX,
KonnekTopax.

lMocne okoHYaHWA MOHTaXa 3NEKTPOMNPOBOAKN U3MepPs-
€TCS1 COMPOTUBMEHNE M3ONALMM SNEKTPUYECKUX LiEMnen, Kak
Mexay BCemu xunammn kabens (BCEMW >xunamu npoBOAOB
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B Tpybe (kopobe), Tak U Mexay Kaxaow >XUMon 1 MeTannu-
YeCKoW 3amuTHOM 060noUKON Kabens (MeXay KaXAoW >XMUon
npoeoga wnn kabens B HemMeTanIMyeckon obonouke
1 Tpybon, kopoboM, NOTKOM, KOHCTPYKLMERN).

NamepeHne conpoTyBNEHNs M30NALMN SMEKTPONpPOBOS -
Ku (Lenen nsmepeHus, ynpaBneHns, NUTaHns, CurHanmaaumm
W T.N.) NPOBOAUTCA MeraoMMeTpoM Ha HanpsbkeHue 1000 B.
ConpoTtuBneHne n3onsaumMm AomkHoO bbiTb He MeHee 0,5 MOm
MpPoAOMKUTENBHOCTL MPUNOXEHNA UCMbITATENBHOTO Hanps-
XKEHUs - 1 MUH.

Tpybbl ANA NPOBOAOK, YKNagblBaemble (YHOAMEHT,
3akpennsTca A0 6eToHMpoBaHWSa yHAamMeHTa, Ha onop-
HbIX KOHCTPYKLIMSIX UK B apmarype.

B mectax Bbixoaa Tpyb 13 dyHaameHTa B rpyHT AOIKHbI
ObITb NPEAYCMOTPEHBI NMPOEKTOM KOMMEHCUPYIOLLIME YCTPONCT-
Ba NpOTMB cpesa Tpyd, Npy ocaakax rpyHTa unv dyHaameHTa.

CoeavHeHna Tpyb, Tpebyolume ynnoTHEHWS, BbIMOM-
HAKOTCA C MOMOLWbBKD My®dT Ha pe3bbe C ynnoTHeHWEM
pTOpPONNAacTOBbIM YMNOTHUTENBHBIM MarepuanomM (NeHTon
®YM) unm neHbKoBbIM BOFIOKHOM Ha Cypuke. [ina anekTpo-
NpoBOAKN, He Tpebyrollen YnnoTHEeHUs coeaunHeHun Tpyo,
ponyckatotca  GespesbboBble  coefuHeHUs  pacTpybamu,
MaHXeTamu Unm rmnb3amu.

Tpy6bl, NpoknaabiBaemMble OTKPbITbIM CNOCOBOM, AOMK-
Hbl KPenuTbCa Tak, 4Tobbl ObINO BO3MOXHO MX cBobogHoe
nepemeLLeHne npy NMHEMHOM PacLUMPEHUN UMK CKaTumK, OT
U3MeHeHNs TemnepaTypbl OkpyxatoLlen cpeabl. Kpennenne
BbINOMHAETCA ckoBamm, XOMyTamMu U Haknagkamu.

KpenneHve crtanbHbix TPpy6 C 3neKTPONPOBOAKOW
K TexHuyeckum TpybonpoBogam, a Takke KpenneHue
HenocpenCTBEHHON NPUBAPKOA TpyO K CTPOUTEMbHbIM MK
TEXHOIOMMYECKUM KOHCTPYKLIMSIM HE AOMyCKaeTCs.

PaccrosiHe mexay npoTSKHbIMU KOpobBkamu (Amka-
MW), kpenneHue Tpyd, Ux u3rmb u T.N. NPOU3BOAWNTCA B COOT-
BETCTBUM C M3NOXEHHbIM Bbiwe. Nepen npoknaakon kabens-
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HbIX JIMHWN HEMOCPEeLCTBEHHO B 3eMrle, TpPaHWwee B crnyyae
cKarnbHbIX FPYHTOB yCTpamBaeTCs MOACHINKa U3 pa3spbixiieH-
HOW 3eMnn UK nNecka TonwmHom He meHee 100 mm.

Ha ydacTkax, roe BepOsiTHbl MEXaHW4eckue noBpexzae-
HUs, kabenu sawmLaloTcs NAUTaMmM UM KMpNu4om (Kpome
cunukaTtHoro). B TpaHwesx kabenb yknagpiBaroT cBo60OAHO,
Ha cepeanHe, ¢ 3anacoM 1 -3 % no AnvHe, AOCTaTOYHbIM
ONS KOMMAEHCaLMM BO3MOXKHBIX CMELLEHWIA MOYBbI U TeMnepa-
TYPHbIX AedhopMaLuii.

FnybuHa yknaakn kabens He meHee 0,6 m. Mpu nepe-
ceyeHun kabens Apyrmmy kabenbHbIMU FNMHUAMW, OHWU pas-
LensoTCs CNoemM 3emnu, TonwmHor He meHee 0,5 m. Mpwu npo-
Knagke B O4HOW TpaHwee AByx unu bonee kabenen cneayet
WX pacnonaraTtb napannefibHO C PacCTOSHNEM MEXAY HUMMU
He meHee 100 mMMm.

[nsa kabenbHbIX NMMHWIA, NPOKNaabIBaEMbIX B 3€MIE UMU
BOAE, AOJDKHbI MPUMEHSTECA MPEUMYLLIECTBEHHO GpPOHMpPO-
BaHHble kabenn. Metannuuyeckme obonoukm atux kabenewn
LOMKHbI UMETb BHELLUHUA MOKPOB ANA 3alMTbl OT XMMUYe-
ckux BosgencTeuin. Kabenm € gpyrumum  KOHCTPYKUMSIMK
BHELLHMX 3aLMUTHBIX NOKPbLITUN (HEOPOHMPOBAHHBIE) AOMKHbI
obnapatb HEOOXOANMMOM CTOMKOCTBIO K MEXaHUYECKUM BO3-
LENCTBUSM MNP NPOKNagke BO BCEX BUAAX FPYHTOB, a Takke
npw NpoTsikke B Brnokax u Tpydax.

Ha npoknagky kabenen B TpaHLlee COCTaBMAETCS akT
Ha ckpbiTble paboTbl. Mpoknaaka kabenen B COOPYXEHUAX
NoA3EMHOM KaHanusauumn, B TOHHENSIX U KOJNEKTopax A0SK-
Ha OCyLLEeCTBMATLCS B COOTBETCTBMU C NPOEKTOM, TpeboBsa-
Huamn CIM 77.13330.2016 [25], rnaebl 2-3 MY3.

Mpu npoknaake kabernbHbIX IMHUIA B COOPYXKEHUSIX NOS -
3eMHOWN KaHanusaumu, TOHHENAX WU KOMnekTopax pasMelle-
HVe B HMX kabenen cneayeT Npov3BOAUTL:

- MpU ABYXCTOPOHHEM PaCrONOXEHUN KabernbHbIX KOH-
CTPYKUMIA KaBenu KOT poribHbIE N CBSA3WN AOSKHbBI, MO BO3MOX-
HOCTW, pa3MeLLaTbCsa Ha NPOTUBOMONOXHbBIX CTOPOHAX;
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- MpX OAHOCTOPOHHEM PAacronoXeHWn KabenbHbIX
KOHCTPYKLIMI KOHTPOMbHbIE kKabenun cBs3n pasmeLlatoTcsi Nog
cunoBbIMU kabenamu, npu 3TOM WX CNeayeT paspenstb
HecropaembIMy MEpPEropoakaMun, UMELWUMN Npeaen orHe-
cTonkoctTn He MeHee 0,254 (aneBacTpoBble MEPEroponKu,
cTanbHOWM npokar).

B TOHHensix, KonnekTopax 1 COOPYXEHUSIX MOA3EMHOMN
KaHanusauum npoknagka 6poHMpOBaHHbIX kabenen [ormkHa
BECTUCb MO CNMOWHbIM HECropaemMbiM  MEpPEeropoakam,
YINOXEHHbIM Ha YyKasaHHble KOHCTpyKUMW. PekomeHzyeTcs
NPUMEHSATbL NEPEropoakM 13 acbeCToLEMEHTHbIX NINT.

8.7 dnekTponpoBoaka B 3alWUTHLIX TPybax.

CranbHble 1 nnacTtmaccoBble TPyObl MPUMEHSIOT ANS
3alLMTbI MPOBOAOK OT MEXaHUYECKUX NMOBPEXAEHUN, a Takke
ANS 3aWyThl M30MALMN NPOBOAOB M CaMuX MPOBOAOB OT pas-
pyLLUEHMS cpefon nomelleHusi. B nepsom criyyae Tpybonposog
MOXET ObITb HErepMETUYHLIM, @ BO BTOPOM TOJLKO repMeTnd-
HbIM (BNaro- v nblfEHENPOHNLIEEMbIM).

Ons  obecnevennss repmMetuyHOCTM  TpyBonposoaa
YNINOTHAIOTCA MecTa coeanHeHns Tpyb mexay cobor n mecta
NpPUCOeAMHEHNs KX K annapatam u npubopam. CrteneHb
ynnoTHeHna Tpyd moxeT BbiTb pasnnyHon. Bo B3pbiBoonacHom
cpefe ynnoTHeHve TpybonpoBoaa AOMKHO BblAEPXKMBATH
MOBbILLUEHHOE faBrneHve. B nomelleHnsx ¢ XUMUYECKM aKTuB-
HOW Cpefon ynioTHEHVE LOMKHO NPefoXpPaHsTh OT NMPOHUKHO-
BEHUST BHyTpb TpybonpoBoja arpeccuBHbIX K MPOBOAaM
rasoB U XXUOKOCTEN.

8.8 dnekTponpoBoaka B MeTannuyeckux Tpybax.

Wcnonb3oBaHWe 3neKTpONpOBOAKA B  METanfIMYeCcKUX
Tpybax 3a nocnegHue roabl 3amMeTHO cokpaTtunocb. Ee npu-
MEHSIIOT TOMbKO B TEX ChnyyasiX, korga HegonycTum Apyron
TVN NPOBOAKM, HanNpUMep, Ha XUMUYECKMX NMPEANPUSTUSX C
B3PbIBOOMACHOWN UMM XMMUYECKN aKTUBHOW CPEfioN, HEKOTOPbIX
NPOVM3BOACTBaxX MeTasnslypruieckor NpPOMbILLNEHHOCTU U 4p.
B cuctemax 6e30nacHOCT anekTponpoBoka B MeTannuye-
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CKMX 3alMTHbIX Tpybax npuUMeEHsIETCS B COOTBETCTBUM
C TpeboBaHMAMN HOPMATUBHBIX AOKYMEHTOB, B OMepaLyoH-
HO-KaCcCoBbIX y3rax GaHKOBCKUX YUYPEXAEHWI, N0 NepumMeTpy
orpaxnaeHns oxpaHsiemMol Tepputopun. W penaetcsa aTo
He CTOMbLKO A5 3aLUMThbl SNEKTPONPOBOAKN OT MEXAHUYECKNX
MOBPEXAEHUA, CKOMBKO ANA 3aUThl OT HECAHKLIMOHMPOBAHHO-
ro JOCTyna v BMeLLaTenseTea B paboTy cucteM BesonacHocTw.

TNutble MeTannuyeckne TpyObl, UCNONb3YEMbIE B Ka4ecT-
BE 3alWTHbIX 0OOMNOYEK 3MEKTPONPOBOAOK, 3aMEHSAOTCA BO
BCEX BO3MOXHbIX CIy4asX Ha TOHKOCTEHHbIE METanMyeckmne
anekTpocBapHble TpyObl, 4To akoHoMUT 600...900 kr. meTan-
na Ha 1 kM. JIuHun. TIpUMEHSIIOT Takke nerkne cranbHble BO-
JorasonpoBogHble (razoBble) TpyObl C TOMLUMHOM CTEHOK
Ha 15...20 % MeHbLUe, YeM y OBbIKHOBEHHbIX ra3oBbIx TpyoO,
Hanpumep, ANS OTKPbITON NPOKNaakM 6e3 ynnoTHeHWs MecT
coefvHeHunst Tpyb 1 BBOAA UX B KOPOOKM B Cyxmx HopMarb-
HbIX MOMELLEHMSIX; CKPbITOM M OTKPbITOM NPOKNaAKM C ynroT-
HEeHMeM MecT coefHeHust Tpyb u MecT BBoga MX B KOPODOKU
B CTEHax, NepekpbITuax, nonax, dyHAamMeHTax M Apyrux
CTPOMUTENbBHbBIX 3MIEMEHTax COOPYXEHWUW, a TakKe BO BRax-
HbIX, XapKUX, MbINbHbIX U NOXapPOOMaCHbIX MOMELLEHNSX.

Bo B3pbIBOONACHLIX MOMELLEHUSIX AOMYCKAETCH NnpyMe-
HEeHWe nerkux cTanbHbIX TPYO MeYHOW CBapkyM C TONLMHOMN
CTeHKM Ha 0,5 MM MeHbLLe, YeM Y BOLOra3onpoBoAHbIX TpyO.

8.9 dnekTponpoBoaKa B NfiacTMaccoBbIX Tpybax

Ons TpyOHOM kaHanuMsauuMm NPUMEHSIIOT Takke nnacTt-
MaccoBble W NONMMMEpHble TpyObl  (NOMUITUNEHOBbLIE,
BMHMMNNACTOBbIE, NONUMNPONUNEHOBLIE), 0bnajatoLLmne BbICOKOM
XUMMWYECKON YCTONYMBOCTBLIO, BNAroCTOMKOCTBLIO, XOPOLLUMMU
3NEKTPOM30NUPYIOLLMMI CBOMCTBaMM, AOCTATOYHON MeXaHu-
YECKOWM NPOYHOCTBIO, rMaAKoN NOBEPXHOCThHO.

BuHunnactoBble TpyObl paspellaeTcs UCnonbL3oBaTb
B CYXMX, BNaxXHblIX, CbIpblX, 0COB0 CbIpbIX W MbIfbHbIX NOMe-
LEHNAX, B MOMELLEHUSAX C XMMUYECKM aKTUBHOW Cpepouv u
ANS HAPYXHbIX 3NEKTPONPOBOAOK:
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- NMPW OTKPbLITOM W CKPbITOW MPOKMajKe HENocpeCTBEH-
HO MO HECropaeMbIM U TPYAHOCrOpaeMbIM CTEHaM, NepeKkpbl-
TUAM U KOHCTPYKLNSM;

- MPU CKPbLITOM NPOKNaaKke MNno CropaemMbiM CTeHaMm,
NEePEKPbITUSIM M KOHCTPYKLMSIM MO CINOK NUCToBOro acbecra
TOJLWMHON HEe MeHee 3 MM WUNW HameTy LUTYKaTypKu TOMLWm-
HOM A0 5 MM, BbICTyNatoLEMY C KaXKAO0W CTOPOHbI TPyObl He
MeHee 4eM Ha 5 MM C NocreayrLmMM 3alTyKaTypBaHEM
cnoem TonwmHom fo 10 MM, a Takke B arpeCcCMBHOM rPyHTE
ANs 3aWmThl kabenen;

- 3anpeLyaeTca NpPUMeHsTb 3TU TPyObl MPU OTKPLITON
W CKPbITOM MpOKNaake BO B3PbIBO- W MOXAPOONacHbIX nome-
WweHusix, B OonbHMLAX W AoOMax [Ana  npecTapenbix
W WMHBanMAoB, a NMpu OTKPbLITOW MPOKnajgke — B 3pUTENbHbIX
3anax, Ha cleHax 1 B KMHoOyakax 3penvHbIX NpeanpusiTun
n knyboB, B ACNAX, AETCKUX Cafax U MMOHEPCKUX narepsix,
Ha Yeppakax, B XWUIbIX M OBLLECTBEHHbIX 34aHWSAX BbICOTOM
Gonee 10 aTaxel N BbIMUCIUTENBHBLIX LEHTPaXx.

[MonuatuneHoBble M MONMNPONUIEHOBLIE TPyObl pas-
peLuaeTca NPUMEHNATb B CyXWX, BMaXHbIX, CbIPbIX, 0COB0 Cbl-
PbIX U MbIfbHBIX MOMELLEHUSIX C XUMUYECKN aKTUBHOW cpeaom
LNS CKPbITOW MPOKNagKM Mo HEeCcropaeMbIM OCHOBaHWAM, B
HapyXHbIX 3MEKTPONPOBOAKaX HEMOCPEACTBEHHO MO HECro-
paemMbIM OCHOBaHWAM, B MOANIMBKaX MONOB U pyHAaAMEHTax
obopynosaHusa (Mpy YCrnoBuM npefoxpaHeHus Tpyd oT mexa-
HUYECKMX MOBPEXAEHMN), a TakKe B arpecCMBHOM TIPyHTE
Ans 3awmTbl kabenen. 3anpelyaeTcs MCNonbL3oBaTb 3TU
TpyObl BO B3pbIBOOMACHBLIX 30HAX M MOXapoonacHbIX NMomMe-
LEHUsIX, B 3AaHUAX HWXE BTOPOW CTEMEHM OrHECTOWMKOCTM,
B )XMBOTHOBOZYECKMX MOMELLEHUSIX, a TaKKe B NMOMELLEHUSIX,
yKasaHHbIX AN BUHUNNAcToBbIX TpyO.

MonunponuneHoBble Tpybbl obnagaT  GonblwKMK
TEPMOCTOMKOCTBIO U MEXaHWYECKON NMPOYHOCTLIO MO CpaBHe-
HUIO C MONUITUNEHOBBIMU, HO MPU OTPULATENbHBLIX TEMNepa-
Typax OTNNYarTCS NOBLILUEHHOW XPYMKOCTbIO.
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Tpybbl M3 MOMMSTUNIEHA W BUHWUNMAcTa MOryT UMETb
anameTp ycrnosHoro npoxoaa ot 15 go 50 mm. B 3aBucumo-
CTW OT TONWWHbI CTEHOK MOMMaTUNEHoBbIE TPyObl paspens-
totca Ha nerkue (o1 1,6 Ao 3 mm), cpegHue (ot 2,3 go
6,8 mm) n Taxensle (ot 3,5 go 10,5 mm). Kpome Toro, nonu-
3TUNEHoBbIE TPYObl BbINYCKAOTCA HW3KOM M BbICOKOA MMOT-
HOCTW C MEHbLLEN TOMLMHOW CTEHOK. BuHMNnacToBble TpyObi
BbINyCKaOTCA LLECTU ANAMETPOB C TOMWMHOM CTEHOK OT 1,6
40 22mMm n annHo 5 — 8 M. Bce Tpybbl moctaensitotes
B ByxTax go 25 m.

TpyObl U3 NMONMMEPOB MO CPaBHEHUKD CO CTalbHbIMU
UMEIT crnegyrowme npemmyllecTsa: Hebombllyto Maccy,
npocToTy 06paboTkmM 1 MOHTaxa, HEBONbLLYI CTOUMOCTb.

B nocnepgHee Bpemsi 6ombLUOE pacnpocTpaHeHne npu
npoknagke TPYOHbIX 3MEKTPONPOBOAOK MOMYyYMIIO NMPUMEHe-
HMe rMbKMX NonMMepHbIX rodpoLunaHros. OCoBeHHO LUNMPOKO
OHV MPUMEHSOTCS MPY MOHTaXe CraboTOYHbIX 3MEKTPONpPo-
BOAOK cucTeM GesonacHOCTW. Tak Kak OHWM BbIMyCKaroTCs
OOonbLUOM ANWHBLI, COKPALLaTCA OTXOAbl U YMCINO MECT CO-
€AVHEHWI, ynpoLaeTca MOHTaX. [MbkocTe rodpolunaHros
Mo3BOSSiET Nerko 06xoAuTb NPENATCTBUSA, Npuyem marmbaHne
Ux npoussBoanTbCa 6e3 kakux-nnbo npucnocobneHnn. Onm
obecneunBatoT AOCTAaTOYHYHO SNEKTPUYECKYHO NMPOYHOCTb 3IeK-
TPOMPOBOAOK W 3aUTy NPOBOAOB W kabenewn oT nerkux me-
XaHNYECKNX NOBPEXLEHNI.

8.10 MoHTax 3aWmnTHLIX TPy6onpoBOAOB

MogrotoBka Tpacc Ans npoknagku Tpybonposoaos
Ha4yvHaeTcs C Bbibopa MX MecTa MU pasmeTku. YkasaHHble
B pabounx 4epTexxax MpOoeKTa HanpaBfeHWs U MNPOTSKEH-
HOCTb TPYOHbIX Tpacc, NPMBSI3Ka NX K TEXHONOMMYECKUM OCSM
N KOMMMEKTHbIM YCTPONCTBaM, MeCTa yCTaHOBKM MPOTSHKHbIX
ALLMKOB U BbixoAa TPyD K 3MeKTpornpueMHMKaMm yTOYHSATCS
Ha MecTe.

YcTaHoBNeHHbIE HOPMaTUBHbBIE PACCTOSIHUA MEXAY TOuY-
Kamu kpenneHus Tpyb, paguycbl ux usrmba un apyrme pasmepsl
HeoBxoauMo CTporo cobntogaTtb Npy pasMeTke TPyOHbIX Tpace.
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Kpennenve cranbHbix Tpy6 ¢ anametpamm 10 — 20, 25 —
32, 40 — 80,100 MM MpoM3BOAAT COOTBETCTBEHHO yepes 2,5; 3;
3,5 -4 n 6 m, a Ha narmbax — vepes 150 — 200 mm OT yrna
nosopota. PaccrosiHne ot Tpy6 OTOMNMEHMS U ropsiyero BO-
JocHabxeHMa A0 Tpacchl Mpv napanfenbHoW npoknagke
DOIMKHO ObiTb He MeHee 100 MM, a nNpU nNepeceveHnsx —
50 mmM. Tpy6bl Npu CKpbITOM Npoknagke B Nony Heobxoaumo
3arnybnate He MeHee yeM Ha 20 MM M 3awWwyaTb CroeM
LleMeHTHOro pacteopa. PaccrosiHue Mmexay npoTsPKHbIMU KO-
pobkaMu He AOIMKHO MpeBbIaTb Ha MPSMbIX y4yacTkax —
75 M, npu ogHOM usrmbe Tpydbl — 50 M, npu aByx — 40 M, npu
Tpex — 20 m.

Mpu na3rmbaHumn Tpyd crnepyeT MCnonb3oBaTb HOpManu-
30BaHHbIe yrnbl nosopota (90°, 105°, 120°, 135° 150°)
n paguycsl narmba (200, 400 1 800 mm). MuHUManeHO ao-
nycTuMmbIn paguyc marmba Tpy6 amametrpom 50 MM npy OT-
KPbITOW MpOKnagke paBeH YETbIPEM HapyXHbIM AMaMeTpam
TPyObl, Npy GonbLUMX fMaMeTpax — LUECTU; Npu Npoknaake
TpyO B BETOHHbLIX Maccax — JEeCATU (KaK UCKIOYEHME LIeCTn);
npw npoknagke (OTKPbITOM M CKpbITOW) B Tpybax kabenen c
roNo CBUHLOBOWM, antOMUHUEBOM W MONMBUHWUIIXNOPUAHON
obonoykamm — AecATU (AOMNycKaeTcs M LUECTU MPU CKPbITON
npoknagke, kKoraa BCKpbITUE TpyOonpoBoAa He 3aTpyAHEHO).

PaccTosHna mMexay ToYkamy KpenneHus nonmmepHbIX
TpYy6 c amametpamu 15, 20, 25, 32, 40 n 50 MM AOMKHbI
ObITb COOTBETCTBEHHO 1; 1,4: 1,8: 2,2 1 3 M, a Mexay ocsamMu
napannensHo NpoknaabiBaeMbix TpyO ¢ anamerpamu fo 25,
50, 70 n 80 MM — cooTBeTCcTBEHHO 65, 105, 140 1 150 MMm.

Kpome Toro, npu paspaboTke TpyBHbIX Tpacc HEOBX0AMMO:

- pacnonaraTe BCE OTBETBUTENbHblE KOPOOKM Ha nps-
MbIX y4acTkax pasMeTKW Ha OfHOW NWHWW, napannensHON
APXUTEKTYPHBIM NIUHUSIM 3,8HUS;

- yCTaHaBnuBaTb B MeCTax nepeceyeHuss 0cafouHbIX
N TeMnepaTypHbIX LUBOB CreLmarbHble SLWMKW C KOMMeHca-
TOpaMm nnu rubkme KoMNeHcaTopbl;
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- HaKNoHsATb TpyBHbIE TPacchl B OAHY CTOPOHY, B YacT-
HOCTM nMpu obxoje MpPensiTCTBUW, ANS NPefoTBpaLleHus
06pa3oBaHnsi BOASIHbIX MELLKOB UMW CKOMMEHWS Brarn oT KOH-
[eHcaLum napos;

- BbINONHATE TPYOHbIe Tpacckl He Gonee YeM C Tpems
NpsMbIMK yrnamw,

- unsberatb nepecevyeHU N COMMKEHUA C ropsYUMM
NMOBEPXHOCTSIMM 1 TpyBamMu TennoTpacc;

- cokpawarb 4Mcrno 06xoAoB MPEnsTCTBUA U MECT ne-
peceyenns Tpyd C ApYyruMM KOMMYHMKaLMSMA.

Havano Tpyb6HbIX Tpacc onpeaensioT Mo pabounm
yepTexxaMm, Ha MecTe OrpeAensitoT PacronoXeHNe LUUTOB,
LMTKOB, LIKaAdOB M APYrMX 3MEKTPOKOHCTPYKLMA, a 3aTem
NMPOM3BOASAT UX TOYHYKO pa3meTky. MecTa yCTaHOBKM 3nek-
TPOMPUEMHMKOB pasMELLaloT C TOYHOW pauyoHanbHON npu-
BSA3KOWM K HUM KOHLOB Tpy6. [lanee no BbICOTHbIM OTMETKaM 1
PacrnonOXeHWI0 0Cern HAHOCAT NMNHMIO, CBS3bIBAIOLLYIO MEXAY
coBor  3MEKTPOKOHCTPYKLUMW W 3reKTponpuemMHuki.  ns
OJMHOYHbIX TPYOONPOBOAOB 3Ta NMUHUS SBMSIETCA MECTOM KX
TOYHOrO PacrnonoxeHus; Ana TPyOHbIX GrokoB BepTUKanbHbIe
NMHWN pasMeTKN ONpeaensoT WX TOYHYK OCb, @ FOPU3OH-
TanbHble — BepxHuWe kpas. Ha onpepenvBliencs Tpacce
pa3aMeyaroT MecTa yCTaHOBKW MPOTSXKHbIX M OTBETBUTENbHbBIX
ALLMKOB U KOPOOOK B HaTyparbHbIX pa3Mepax; Npou3BOAsAT
pasbuBky MOBOPOTOB TPYO, NMPUAEPKUBASCHE HOPMaNM30BaHHBIX
yrnoB u paguycoe msrnba Tpyd, oTMevaoT MecTa yCTaHOBKM
OMOPHBIX KPENEXHBIX KOHCTPYKLMA. Tpacchl CKPbIThIX TPYOHbIX
MPOBOAOK MOXHO pasmeyarb Mo KpaTyanlwvMm pacCTOSHUSIM
nnm nrobomy yaobHOMY HanpaBneHUIo.

OnekTponposogka B Tpybax MOXeT ObiTb CKpbITOM
N OTKPbITOW, NMPW 3TOM TEXHOMNOTNA €e MOHTaxa OAMHaKoBa.
OTkpbiTaa npoknagka Tpyd Tpebyer Gonee TwarensHOM Mx
06paboTkm ANs NpuaaHUs MOHTUPYEMOW NMPOBOAKN XOpOLLE-
ro BHELUHEero Buaa, nosTomy usrubaHue Tpyb B 3TOM crnyyae
NPOM3BOASAT C MEHbLUUM PaanyCoM.
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CranbHble TpybonpoBoabl NPoKNaAbIBalOT HEMOCPEACT-
BEHHO MO CTPOUTENBHOMY OCHOBaHMIO UMW HA OMOPHbIX KOH-
CTPYKUMSIX (MOTONOYHBLIX M HACTEHHbIX) PasnMYHOro MUCMon-
HeHusi. Tpn OTKPbLITOM NpoKNagke ofMHOYHbIE TPYyDObl KpensaT
ckobamum ¢ ogHom nnm asyms nankamu. OnopHbIE KOHCTPYKLMA
yCTaHaBMMBalOT B OAHOW MIOCKOCTM MO JUHUM PasMETKU:
CHayana [Be KpalH/e KOHCTPYKUMM Ha Tpacce MPOBOAKM Mnn
€e OTAENbHOro y4acTka, a 3aTeM, HaTsHyB MEXAY HUMW LLUHYPOK
WM NPOBOJSIOKY, HA paBHbIX PacCTOSIHUSX, HA O4HOM YPOBHE U
B OZHOW MOCKOCTM — OCTasbHble. 3aKpennsioT UX Ha paccTosi-
HM 50 — 100 MM OT CTpOMTENBHOM MOBEPXHOCTU, obneryas
npoknagky Tpy6 no HEPOBHLIM CTEHaM W MOTOMKaM, a Takke
WX BBOA B MPOTSIKHbIE ALMKU U OTBETBUTENbHbIE KOPOOKK. K
OMOPHBIM KOHCTPYKLMSIM TPYObl KPEMNSITCS: HaKnaakamm, XoMy-
Tamu 1 ApyruMm aAeTansiMmm 3aBOfCKOro U3roToBMEHWST; He AO-
nyckaeTcs kpenneHne Tpyb K MeTannmyeckvumM KOHCTPYKLMSM
cBapkor. [Npyn MoHTaxe TpyBHbIX BrIOKOB OMOPHBIE KOHCTPYKLWN
HE NMPVMEHSIFOT, MOCKONbKY KOHCTPYKLWW, CBA3bIBaOLLME TPYObl
n 6nokun, cnyxaT ofHOBPEMEHHO M ONOpHbIMU. TpyObl, Npo-
NOXEHHbIE CKPbITO B Boposaax, npumopaxusaroT anebact-
POBbLIM PacTBOPOM, a 3aTeM LUTykaTypaT. B nonax, kaHanax
unun oyHaameHTax TpyObl NPUKPENIAIOT K CTanbHOM apMartype
nmMBo crneymanbHbIM OMNOPHBIM KOHCTPYKUMSM BO n3bexaHue
WX ManewnLero CMeLLeHns Npy 3aMOHONNYMBAHNM.

3agenky cKpbITbIX TPYOHbIX MPOBOAOK BbIMOMHSIOT Mocne
MPOBEPKN Ka4yecTBa MOHTaXa, a TakKe KadecTBa yKnaaku u
coennHeHns Tpyo 1 OpopMINSIOT akTOM Ha CKpbITble paboTbl.
Tpybbl coeanHsoT Mexay cobor MydTamn ¢ pesbbon, a Takke
MydpTamm 6e3 pesbbbl, MaHXeTaMu, C MOMOLLBK COEeaMHU-
TernbHbIX U OTBETBUTENBHBIX KOPOOOoK U swwmko. Mecta coeau-
HeHus TpyD ynnoTHSHOTCS NOAMOTKON Ha pe3bby NeHbKOBOro
WM NBHSHOTO BOMOKHA, MPOMUTaHHOrO CypyKoM unn 6enu-
namu, TepTbIMK Ha onude, UK BCe Yalle B NocrneaHee Bpems
nexHTon ®YM (dpToponnacToBbIf YNNOTHAIOLLMIA MaTepuan).

CoepuHeHne Tpyb SneKTPONPOBOAOK, WCMONb3yemoe
B KayecTBe 3a3eMISIOLLEro NpoBoAHMKa, 4OIDKHO CO3aaBaTh
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HafeXHbIN SNEKTPUHECKMIA KOHTaKT. [Mpn OTKPLITOM NpoBoAkKe
TPyD B Cyxmx HOpMasbHbIX HOPMarbHbIX MOMELLEHUSIX TaKoe
COoefIHEHNE BbINOMHAETCH MydTaMu C KOHTprankamu, a npuv
CKPbITON M OTKPbLITON MPOBOAKAX B OCTasbHbIX MOMELLEHUSIX
MydpTamMm Ha pesbbe C ynrnoTHEHMEM MECT COeAUHEHWNA.
[lonyckaeTcs Takke 3NeKTPUYECKOe CoeaMHEHNE NPUBaPKON
METannMMYecknx Mnepemblvek AOCTaTOMHOM MPOBOAUMOCTU
(kpyrnas ctanb gunameTpom 5 mm).

Pesbba Ha Tpybax MoxeT BbITb ANMHHOW (CroH), Ha Ko-
TOPOW JOMKHLI MOMECTUTLCHA MyddTa U KOHTpravka;, cpeaHen
(monycroH), npepHa3Ha4YeHHOW AN pas3MeLleHnss AByX
KOHTpraek ¢ 3anacom, U KOPOTKOW, COCTaBMnsoWEN He MeHee
NOMOBWHbI COEANHUTENBHOM MydTbl. B oTAEnbHBIX cryyasx
(BO B3pblBOOMACHbIX 30HaxX, MpW HanUYUU COTPSICEHUN
n Bubpaumin) coeauHUTENbHbIE MydTbl LOMOSHSIOT KOHTP-
ravkamn. CoepmHeHns Tpyb, NpoknaabiBaeMblx OTKpbITO 6e3
YMNNOTHEHNS MECT COEAMHEHUA, MOXXHO BbIMOMHATL MaHXeTa-
MW, TUnNb3aMun nnm mydTamm ¢ pactpyoom.

MoBOPOThI 1 pa3BeTBRNEHUs 3aUTHBIX TPYD OcyLlecTB-
NAOTCS NOCPEACTBOM MPOTSHKHBIX U OTBETBUTESbHBIX KOPOBOK.

CoepnumHeHne Tpyb mexay coboin, a Takke ¢ kopobkamu,
kopobamu, MeTannopykaeamu, Koprnycamu anektpoobopyno-
BaHWA JOMKHO ObITb BbINOMHEHO:

- NPV OTKPbLITON 3NEKTPONPOBOAKE B CyXUX HEMbINbHbIX
nomeLyeHnsx — 6e3 ynnoTHeHus:;

- NPV OTKPLITOW 3IEKTPONPOBOAKE B MOMELLEHUSIX BraK-
HbIX, CbIpbIX, 0COB0O CbIPbIX, XapKWX, MbIfbHbIX, C XUMUYECKM
aKTUBHOW CPefon — C YNIOTHEHNEM,

- MPY CKPbLITON 3MEKTPOMNPOBOAKE M Ha HapyXHbIX ycTa-
HOBKax BO BCEX Crly4asix — C yNNOTHEHUEM.

CoeanHeHve 3awmTHbIX TPyO CBapkon BCTbIK 3anpeLuaeT-
cs1. [lonyckaeTcs coefuHsATL CBApKOWN 3allMTHbIe TpyObl C Ton-
LUMHOM CTEHKU HE MeHee 2 MM C MPUMEHEHWEM b3 Unu
Tpy6 GonbLuoro anameTpa, Npu 3TOM 00BapKy BbINOMHSIOT MO
BCEMY NepUMeTpy.
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Mpoxorn Tpy® n rune3 HeponycTuMbl. Pe3bby ynnot-
HSKOT MOAMOTKOM MEHLKOBOrO BOJIOKHA, MPOMUTaHHOrO pasBe-
OEHHbIM Ha onude cypukoM unu neHton ®YM wmpmHon 10 —
15 MM 1 TonwmHom 0,08 — 0,12 Mm.

Tpy6bl k kopoBam 1 kopobkam MPUCOEAMHSOT MPY MOMO-
LY 323eMNSIOLLMX FraeK Unm MyddT C BBOAHBIMU naTpybkamu.

Mpwn coenmHeHnn 3awmTHBIX TPYD rankamm TpyObl B CTEH-
kax KkopoOOoK WMnn KOpoBOB KpensiT ABYMS 3a3eMMSHOLLMMM
ravkamm wvnu (ecnn TpebyeTcs ynrioTHEHWE) OAHOW 3a3eMm-
NAKOLLEN ravikon 1 KOHTPramkom.

Ecnu no ycnoBusiM NPOKNagku paccTosiHUSE Mexay ocsi-
MU TPYO AOMMKHbI ObITb YMEHbLUEHbI U 3a3eMNAIOLME rarikm
N KOHTpramku He MoryT ObiTb yCTaHOBMEHbI (MHOTOPSiAHbIE
YKPYMHEHHble 6nokn W.T.4.), AOMNyCKaeTCs 3akpenuTb TpyObl
B CTEHKaxX NPOTSKHbIX KOPOOOK 3MEKTPOCBAPKON UMW ra3oBom
cBapkoln. PaccTtosiHne mMexay npoTsPKHbIMM KOpoOKamu npum
npoknagke 3aWwnTHbIX TPyO He AOIMKHO NpeBbIWaTh AaHHbIX,
yKasaHHbIX B Tabnuvue 8.

Tabnuya 8 — fJonycmumas dnuHa mpy6HbiX npo8odoK (Mex-
Oy ds8yMs1 MPOMSHXHBIMU ycmpolcmeamu), M.

Yucno Kamezopus Yucno Kamezaopus
usa2uboe crnoxHocmu usa2uboe Ha CIIOXXHOCMU
Ha yya- NPOMSHKKU y4yacmke NPOMSKKU
cmke 1 /] /] 1 I /]
1 75 60 50 2 40 30 20
50 40 30 3 20 15 10

Wmetowenca BOOMb 3NEKTPOCBAPOYHOrO LWBa BHYTPU
TOHKOCTEHHbIX CTanbHbIX TPyO HanmnbiB MeTanna — rpar
co3faeT TPyAHOCTM npu ux obpaboTke n coeguHeHun. Pa-
LUmoHanbHbIM ANa Takux Tpyb sBnseTca coeauHeHue Ha
06bI4HOM TPpyOHOM pe3bbe C MOMOLLBI0 CTaHAapTHLIX MydT,
duTnHroB 1 Kopobok. B uensix coxpaHeHns Heobxoaumomn
TOMLLMHBI CTEHOK TPy6 ncnonbayetcs cnocob HakaTtku pesbobl,
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npy 3TOM MeTann BblAABNMBAETCSH, U HAPYXHbIA AnameTp
pe3blObl cTaHOBUTCS BonbLUe HAPYKHOro AnameTpa TpyObl.

Hannuve BAONb CBApOYHOrO LWIBA OCTPbIX BbLICTYMOB
€O3[@eT ONacHOCTb NOBPEXAEHNSA N30NALMM NPOBOAOB, rpaT
YAANSOT UMW CrFOLLMBAOT pasnnyHbiMK criocobamu, Hampu-
Mep, NpoTsrMBaHMeM 4epes Tpyby pesuoBOM OnpaBku C Mo-
MOLLbIO TpOoca anekTpuyeckon nebegkun. Tak kak nNpu ceapke
TOHKOCTEHHbIX TPYO CyLLECTBYET MOBbILLIEHHAS BO3MOXHOCTb
npoxora CTeHOK, TpebyeTcs cBapLyuK BbICOKOW kBanunduka-
LM N NPUMEHEHME Ka4YeCTBEHHbIX SMEKTPOAOB Maroro gua-
METpa; Mo 3TOM Xe MPUYMHE NMPVBapUBaTL UX K METanmoKoH-
CTPYKLMSIM TaKkKe He paspeLuaeTcs.

TOHKOCTEHHbIE CTanbHble TpyObl narmbaroT Ha Tpyboru-
OOYHOM CTaHke C WCMOMb30BaHWEM CrieupanbHbIX CekTopa
N BKIagbila, UMELWMX yrnybneHHbIn pyyen, T.e. BbITOYKY
¢ anameTpom 2 — 3 mm Bornblue NonoBuHbI uameTpa TpyObl.
[dvnameTp e cekTopa [OMKEH TOYHO COOTBETCTBOBaTb
avnametpy TpyObl. Kpome Toro, B 3TOM crnyyae Ha CTaHke
yCTaHaBNMBatoT NPUKMMHBIE POSIMKM.

CoefVHEHUs1 OTKPbITO MPoKnagbliBaeMbix TpyD, He Tpe-
Oyowme ynnoTHEHUA, NPOU3BOAATCA C NMOMOLLLIO KIMHOBbIX
MaHXeT 1 apyrumm cnocobamu. lMpu CKpbITON Npoknagke
cTanbHbIX TPyD C YNMOTHEHWEM NPUMEHSIIOTCA MydTbl Ha
HakaTaHHOMW pesbbe. Ceapka Tpy® wnn wux npusapka
K METarnnoKOHCTPYKLMAM HE LOMNyCKaeTCs.

MoBbliWweHHbIE TpeboBaHUA NPeabABAAIOTCA K 3NEKTPo-
npoBofKaM B CTanbHbIX TpyGax BO B3pbIBOOMNACHbLIX 30HAX.
[nvHy OTKPbLITO MpoKnajbliBaeMblx TPyOONPOBOAOB B 3TOM
cnyyae HeobxoAMMO cokpallaTe 3a CYET paumoHanbHOro
Bblbopa Tpacc. OgHako noboe nameHeHne Tpacchl JOMMKHO
COrnacoBbIBaTLCA C MPOEKTHOW OpraHM3aumen unm 3akasdn-
koM. OTKPbLITO NpoKaabiBaeMble 3EKTPONPOBOAKN B TpyBax
BO B3pbIBOOMACHbIX 30HaX [AOMKHbI pacrionaratbCa HWxe
TEXHOMorM4yecknx  TpybonpoBoAOB, €CMU  OTHOLUEHWE
NAOTHOCTM TOPKOYMX MapOB M ra3oB, MPOXOAAWMX B HUX,
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K NNOTHOCTU BO3ayxa MeHee 0,8 u BbilLe TEXHOMOMMYECKNX
TpyOonpoBoAoB, ecnv 3To oTHoweHue Gonee 0,8.

B cbipbix, 0060 CbIpbIX NOMELLEHUSIX, @ TaKKe B MOMe-
LLEHNSIX C BO3MOXHBIM PE3KUM M3MEHEHWEM Temneparypbl,
roe B Tpybax moxer obpasoBbiBaTbCA KOHAeHcar, Tpybo-
NpoBOAbl AOMKHbI NPOKNaAbIBaATLCA C YKIOHOM HE MeHee
3 MM Ha 1 M gnuhbl. (€ koaddmumeHTom 0,003) k cneuparnsHo
ycTaHaBnuBaeMbiM Ans cbopa koHAeHcaTa BOZOoCOOpHMKaMm.
BoaocbopHuk npeacraenseT coboin oTpe3ok BOAOrasonpoBoa-
Hon Tpy6bl anvHon 200 — 300 MM, coeguHeHHoW ¢ Tpybo-
npoBOLOM WnM 4Yepes cBobogHbIM naTpybok KOpobku, wvnm
Yepes creumanbHO YCTaHOBMEHHbIM BOAOMPOBOAHBIA MPAMON
TPOWHWK, 1 HanpaBneHHbIA BHU3. BHM3y BogocbopHom Tpybku
Ha KOpOTKOW pe3bbe ycTaHaenmeaeTcs Mydota ¢ npobkon. YcTa-
HaBnMBaTb KpaHbl, BEHTUNN 1 APYryro apMaTtypy Ans crycka
KOHAeHcaTa Ha kopobkax 1 BOAOCOOPHbIX TPyOKax He ponyc-
KaeTcs.

Tpybonposogbl, cobupaemble U3 BUHUMNACTOBLIX,
MOMNITUNEHOBLIX WU MONUMPOMNUNEHOBLIX TPYD, MMET He-
OOnbLLYO MEXAHUYECKYHO NMPOYHOCTL, NMOSTOMY UX HaA0 3alum-
WaTb OT MEexaHWMYeckMx Harpy3ok u yaapoB. MexaHuyeckue
CBOWCTBa NNacTMaccoBbIx TPyD 3aBUCST TakkKe OT OKpyXato-
Wen TemrepaTypbl: MpyY TemnepaTtype HWke Hynsi rpagycos
TPyObl CTaHOBSATCS KECTKUMM 1 XPYTKAMMU, C €€ MOBbLILLEHNEM —
nnactmyHbiMu, a npy 110 °C — 150 °C — nnaesaTcs.

OB6paboTky U MOHTaX NracTMaccoBbix Tpy6 npousso-
OST TOMBbKO NpU TeMnepaType Bbille Hynsa rpagycos. TpyObl
W Aetann K HUM, TpaHCMopTUpyemble K MecTy paboT npu
MWHYCOBOW Temneparype, AOSKHbI ObiTb BblgepXXaHbl nepes
MOHTZ2)XOM NPV TeMnepaType Bbille Hyns.

BuHunnactosble Tpybbl 0bnagatoT cnocobHOCTLIO 3Ha-
YNTENBHO M3MEHSTHL CBOK ANWHY B 3aBUCKMMOCTM OT OKpyato-
wen Temnepatypbl. [Mpn oTKPbITOW Npoknagke ANVHHBLIX TPY-
BonpoBofoB U3 3TUX TPyD Takme U3MeHeHWs BOCTIpUHUMA-
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IOTCA 3nemeHTamu camoro Tpybonposoga (yrmamu, yTkamu,
OTBOAKaMM) UIN cneumanbHbIMK KomneHcaTopamn. Ans obec-
nevyeHns cBoGOAHOrO NEpPeMEeLLEHNS NPU U3MEHEHUN A TIMHbI
BMHMNNACTOBbIE TPYObl K OMOPHBLIM KOHCTPYKLMSAM MpUKpen-
NAOTCA XECTOKO (HemoaBWkHO) ckobamm € Mpoknagkamu
M3 npecclinaHa TONMbKO Ha KOHEYHbIX YyYacTkax Tpaccehl,
B MecTax BBOAa WX B KOpryca siLMKoB, kopobok, annaparos
W Npy BepTMKanbLHOW npoknagke. MNpoMexyTouHbIe Xe Kpen-
neHus Tpyd 3a cyeT UCrNonb3oBaHUSA ckob Heckornbko Gonb-
wero pasvepa p[omkHel obecneuynsate wux csobogHoe
MPOAOIILHOE NEepeMeLLEHNE.

Paccrosnme mexay nnactmaccoBbIMA 3MEKTPONpoBOAaMM
M TennonposodamMu Mpu WX nNapannensHoW npoknagke
DOMKHO ObiTb He MeHee 100 MM, MpU4eM NNAcTMacCOBbIN
3MEKTPONPOBOZ MPOKMaAbIBAETCS HDKE TEMIONPOBOAA; NPY UX
NnepeceyeH pacCTosiHUE MEXAY HUMW  JOIKHO ObiTb
He MeHee 50 MMm.

Mnactmaccosble TpyObl B MecTax npoxoaa Yepes cre-
Hbl W NEPEeKPbITUA MPOKIaAbIBaT B CTalbHbIX, PE3VHOBbIX
unuM nnactmaccosbix rune3ax. CoeguHeHne Tpyb B 3TMX
rMnb3ax He [onyckaeTcs. BHyTpeHHWM pguameTp nb3bl
[o/mkeH Ha 5 — 10 MM npeBbIWaTh HapYXHbIA AUaMEeTp Tpy-
Obl, a Kpas rMnb3bl AOMKHbI BbiCTynate Ha 10 — 20 MM 3a
npegensl CTEH N APYrMX CTPOUTESNbHBLIX OCHOBaHWUN.

MonuatuneHoBble TpybObl M3-3a WX TFOPHOYECTU MOTYT
npoknagbiBaTbCA TOMbKO CKPbITO. 3anpelyaeTcs npoknagka
aTUX TPYO B ropsumx Lexax. Tpacca ux Npokragki He AormkHa
coBnagatb UMM nepecekaTbCs C ropsiunMMM MOBEPXHOCTAMM.
MonunatuneHoBble TpyObl COEAUHAIOTCS CBapkoA B NUTbIX
MONMaTMNEHOBbLIX MyddTax, ropsiuen obcaakon B MydTax c pac-
TpyGamn, MydpTamm 13 TEPMOYCKUBAIOLLMXCA MaTepmarnos
(TepmouTOB), CKnemMBaHMEM B MydTax M CamMOCKNemBato-
LLiecsa NEHTON.

CoeavHeHve BUHWNNAcTOBbIX TPYS mexay cobon ocy-
LLECTBMSAETCS B NMUTbIX BUHUMMACTOBbIX MydTax c pacTpybom
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(obpasyemMOM Ha OAHOM W3 KOHLIOB COEAUHSIEMbIX Tpyo
onpaekon), a ¢ kopobkamu 1 Awpmkamm — kneem «bMK — 5»
nnn «K® — 147».

B cyxux HopmarnbHbIX MOMELLEHUSIX CKNEMBaHWUA WU
creumanbHOro ynnoTHEHWUsI NONMUITUNEHOBLIX TPyO He Tpe-
ByeTcs,, HO 00si3aTenbHO KpernneHue ux B MecTax BBOA3,
BbIMOMHAEMOE MMOTHOM MOCafAKOM Ha BBOAHbIA NaTpybok C
MOMOLLbIO YMNOTHUTENLHOW BTYIIK.

MNarnbaHve BMHMNNAcTOBbIX Tpy® oOcyllecTBnseTcs
C npenBapuTenbHbIM HarpeBoM, a MONMSTUNEHOBbIX — MpY
Temneparype BbiLe Hynsi, Ho 6e3 nogorpesa.

Mpu ropsuen obcagke KOHEL, NOMMATUNEHOBLINM TPyObl
Ha paccTtoaHun 40 — 50 mm pasorpeBaeTcs B TeveHue 45 ¢
[0 pa3MsryeHusl, a 3aTemM B HEro BABUraeTCst onpaBka Ans
obpasoBaHus pactpyba. lNocne atoro B ob6pasoBaBLUMINCS
HEeOCTbIBLUMIA pacTpy® BCTaBNSAETCA KOHeL, Apyron Tpyobi.

Ans BbINOMHEHWS 3NEKTPOMNPOBOAOK B MONUMEPHbIX
Tpybax BbIMyCcKarTCs cneyvarnbHble KOMMNIEKTb HOpManuao-
BaHHbIX W3LENUA. COEAUHUTENBHBIE YrONKW Afsi MoBOpoTa
Tpacchl, MNPOTsKHbIE KOPODOKM, CKOBKW, YMMOTHUTENbHbIE
BTYIKW, COEAMHUTENBHbIE MY(DThI, @ Takke TPyObl ANMHON 3 M
C pacTpybom.

Paamepbl 3awmTHbIx TpyO (avameTp, ANVHA) AOMKHbI
obecneunBaTb CBOOOAHYO NPOTSKKY U 3aMeHy NPOBOAOB.

Mpn Gonbwom yucne wmarmbos unu Gonbluer AnUHe
TPyOHOWM NPOBOAKN AOIMKHBLI ObITh NPEAYCMOTPEHbI LOMOMHN-
TenbHbIE NPOTSXXHbIE KOPOBKN.

Mpu npoknapke NPOBOAOB B 3aLMTHbIX TpyBax peko-
MeHayeTca npegycmatpueate pe3eps B pasmepe 10 %
ymcna paboymx NPoBOLOB, HO HE MEHEE OAHOrO NPoBOoAA.

8.11 Npoknapka npoBogoB M kaGenen B Tpybax
M UX 3a3eMsieHune

Mapku, ceyeHuss 1 YnCro NPoKNagbIBaeMbIX NPOBOAOB
n kabenen, a TaKke pasmepbl TPYO B KaKAOM OTAENbHOM
cryyae OnpeaensoTCst NPOEKTOM B 3aBUCMMOCTU OT MaTe-
pvana Tpy06, cnocoba nx NPoKaak/ 1 OKpyXKaroLLen cpeapb..
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OnekTponposoaka B Tpybax MOXET COCTOSITb U3 OfHOM
WM HECKOIMbKMX 3MEKTPUYECKMX LIENEeN M MpOKNaabiBaTbCs
Ha 3Ha4YnTENbHOM NPOTSHXKEHUM MO COBMECTHOWN Tpacce.

PaboTbl MO MOHTaxy anekTponpoBoAkM B Tpybax
BbIMOSHSOTCA B OMNpPeaeneHHon TEXHONOrMYECKOW Nocneao-
BaTeNbHOCTU.

3atarnBaHne nposofoB B TpyObl  MpoucxoauT
C MOMOLLbIO MPOBOIOKM N Tpoca. Mepen 3TMM yaanstoT co
cBOOOAHbIX KOHUOB Tpy® npobKu M 3arnylikun, npoBepsitoT
TpyOonpoBo4 MpOAyBaHWEM BO3[yxa, BAYBalOT B HErO TasnbkK
(Bns obneryeHVs yMeHbLUEHWS TPEHWS MPOBOAA O CTEHKW
Tpy6) 1 3aTArMBaOT MPOTSKHYIO CTanbHYH NEHTY UMnKU CcTanb-
HYHO Crivpans C LUApUKOM Ha KOHLE, NMBO CTarbHyHo MPOBOIIOKY
avaveTtpoMm 1,5 — 3,5Mm c netnent Ha koHue. lMpoTsikHyrO
NMPOBOMOKY MpoTankmeawT B TPyOy CO CTOPOHbI OAHOM
13 kopobok Mnu ¢ KoHua TpyObl, a NPOTSHKHOM TPOC 3aTsAru-
BalOT C MOMOLLbHO CreLmarnbHOro roKoro LwnaHra.

Ha koHey, Tpy©onpoBoga ycTaHaBnNmMBatoTCA BTYNKN 411
npefoxpaHeHnsi 30MSLMN MPOBOAOB OT NOBPEXAEHMS.

MpoBoga ¢ GonbWKUMKM CEYEHUSIMU  3aTAMMBAKOTCA
B TPyObl C MOMOLLBIO CrieupanbHbiX 3axBaToB, HebonbLUMX
nebenok, yHMBEpPCANbHOrO 3rEKTPOMOHTEXHOIrO npuBoaa
N ApyrMx npucnocobneHni (pbl4akHbIX, MHEBMaTUYECKUX).
[ns obneryeHus 3aTsrMBaHUs NPOBOAOB B MPOTSKEHHbIE
Tpybonposogbl ¢ 60MLLWMM YACTIOM N3rMBOB 4ONONHUTENBHO
yCTaHaBNMBaOTCA COELMHUTESbHBbIE KOPOOKM UMK ALLMKWA.

B BepTukanbHO nponoxeHHble TpyObl NpoOBOAA 3aTsaru-
BalOT CHM3Y BBEPX M 3aKPEMNNSIOT U3ONSLUMOHHBIMK Knvuamm
WNN 3aKUMaMu (MpU CeueHuM MpoBoAoB 50 MM? — yepes
30 M, npyt ceuenmsix 70 — 150 Mm? — yepes 20 M 1 Npu ceve-
HUsix 185 — 240 Mm? — uepes 15 m).

CranbHble Tpy6bl AOMKHLI UMETL FMaAKy BHYTPEHHIOK
NMOBEPXHOCTb M @HTMKOPPO3MOHHOE MOKPLITUE Ha HapYXKHOW
MoBEepXHOCTU (kpome TpyD, 3aMOHONMUMBAEMbIX B CTPOU-
TenbHbI€ KOHCTPYKLMW).
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CoefvHeHUs1 1 OTBETBNEHUS MPOBOAOB, MPOMOXEHHbIX
B Tpybax, BbINOMHAOTCSH B KOPOOKax OMpecCOBKOW, CBAPKOW
WUNN CKUMaMK; COEAMHEHWE NPOBOAOB HEMOCPEACTBEHHO
B Tpybax 3anpelwjaetcs. Mecrta coeavHEHW W30NUPYOT
NEHTON Mnn Konnadykamu, a npoBoja MapkupyroT Bupkamu,
Ha KOTOpbIX YKa3blBalT HavMEHOBaHWE W Ha3HayeHvue npu-
COeAVHEHUIA, MapKy U CeYeHne NpoBoaa.

CranbHble TOHKOCTEHHbIE TPYDbl C TOMLLMHON CTEHOK He
MeHee 1,5 MM MOryT MCronb3oBaThbCA B Ka4eCTBe 3a3eMnsto-
LWMX NPOBOAHMKOB. [Ina cospaHva HenpepbiBHOW Lenu 3a-
3EeMIMEHUS U HafeXHOTO SNEKTPUYECKOro KOHTaKTa Mexzay co-
e[ MHEHHbIMM Tpybamm Mpu CKPbITON NPOKNafke U OTKPbITON
NPOKNagKke B CETSIX C 3a3eMJSIEHHON HewuTpanbio TpebyeTcs
NpUBapUTL C KaXXAOW CTOPOHbI TPy B ABYX — TPEX TOuKax
MeTannmyeckne Kopobku, COeANHUTENBHbIE MydTbl, MaHXETbI
Wnn rvnbabl. [onyckaeTcst BbINOMHATE 3TW SMEKTpUYECKMe CO-
eLMHEHNS NPUBAPKOM METaNMMYECKNX NepemMblvek 4OCTaTOuHON
NpoBOAUMOCTW. Tak 0BpasyeTcs HenpepbIBHAsA dMeKTpUYeckas
Lienb, B KOTOPYHO BXOAST TPYObl, OTBETBUTENBHBIE U MPOTSHKHbIE
KOPOOKM.

Mpn ckpbITOA Npoknagke napannenbHo HEeCKONbKMX
cTanbHbIX TPyD WX COEAUHSIOT Mexay coOon MpuBapkoWn
CTarnbHbIX MNOCKUX MOMOC, a ecnu TpybonpoBos BbIMNOMHEH
N3 HemMeTannmuecknx Tpyo, 3a3emreHme CcTasnbHbIX KOprycoB
3MEKTPONPUEMHMKOB, SALLMKOB M KOPOBOK NpOuU3BOAMTCS
NPUCOEANHEHNEM UX K MPOMOXEHHON BOMN3N OTKPbLITOA Ma-
rMcTpany 3aseMneHns Uy cTanbHOW 3a3eMnstoLLEN Nonoce,
crneyunanbHO NPONOXEHHOW BAOSMb Tpacchl. [Mpu oTcyTcTBumM
MarvucTpanu 3asemrneHns npoknagbiBaloT YeTBEPTLIM NPOBOL4
c ceveHneM He mMeHee 50 % dasHoro nposoga (MeaHbIn
c ceyeHneM 1,5 MM?, a aniloMUHUEBBIN C CEYEHNEM 2,5 MM?).
CobBpaHHbIi  NOMHOCTLIO — TPYOOMpoBOL, — MPUCOEAUHSIOT
K KOHTYPY 3alUMTHOrO 3a3eMNeHUs He MeHee YeM B ABYX
MecTax (B Havane u B koHLUe Tpybonposoaa).
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