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PaccMoTpeHBl  XapakTEpUCTHKH KOMIIOHEHTOB CHCTEM KOHTpPOJSl W YIpPaBJICHUS JOCTYIIOM,
NpUBEJEHa UX KIACCU(HKAIMs, OCBEIIEHBI BOIPOCH 00CJeIOBaHUS OOBEKTOB, BHIOOpa CHUCTEM
KOHTPOJISl ¥ YIIPABJICHUSI JOCTYIIOM M UX KOMIIOHEHTOB, 0OCOOCHHOCTEH pa3MelIeH s 1 MOHTaXa.

PexoMennanmy mpenHa3HAuEHbl JJIsi MHKEHEPHO-TEXHUYECKHX DPaOOTHUKOB BHEBEJOMCTBEHHOW
OXpaHbI ¥ CHELHUATNCTOB CITyXK0 0E30MaCHOCTH Pa3IMYHBIX OPraHU3alnil, 3aHUMAIOIINXCS] BOIPOCAMH
MIOCTABKH, MTPOCKTUPOBAHMS M MOHTa)Ka CHCTEM KOHTPOJISI YIIPABJICHHUS AOCTYIIOM M MX KOMIIOHEHTOB
Ha 00BEKTax.

BBEJEHUE

B mocienaue roxel oqHEM 13 Hamboinee 3(GEKTUBHBIX W UBUIN30BAHHBIX MOIXO/I0B K PEIICHUIO
3aJaud  KOMIUIEKCHOW O€30MacHOCTH OOBEKTOB PAa3MUYHBIX (OPM COOCTBEHHOCTH  SIBJISICTCS
HCTIONIb30BaHUE cHcTeM KOHTpoJsi u ynpasieHus pocrynom (CKYJD). IlpaBuibHOe HCMONB30BaHUE
CKVY/]l 103BOJISICT 3aKphITh HECAHKIIMOHHPOBAHHBIA JOCTYI HAa TEPPHUTOPHUIO, B 3IaHHE, OTIACIBHBIC
STaXH W TOMEMICHHs. B TO ke Bpemsl OHM HE CO3IAl0T MPEISITCTBHHA I MPOoXoJda IMepcoHata U
IoceTHTeNeH B pasperieHHsle it Hux 30HBL MHTepec k CKY ]l HEYyKIOHHO pacTeT, 9YTO B HENAICKOM
OymymieM IpUBEIET K UX MUPOKOMY pacmpoctpaneHuto. Cuemyer moMHUTh, uto CKY/l He ycTpanser
HEOOXOIUMOCTh KOHTPOJIS CO CTOPOHBI YEIIOBEKA, HO 3HAYUTEIBHO TOBBIIIACT d3PPEKTHBHOCTH PaOOTHI
CITy)KOBI 0€30MaCHOCTH, OCOOCHHO MPU HAJTHMYUM MHOTrOYMCIeHHbIX 30H pucka. CKVY]] ocBoboxmaet
OXPaHHUKOB OT PYTHHHOM PabOThI MO HACHTU(HUKAIIMHI, TPESIOCTABIIASL UM JOMOJHUTEIBHOES BPeMs 110
BEIITOJTHEHUIO OCHOBHBIX (DYHKIMH: OXpaHe OOBEKTa W 3alliTe COTPYAHHKOB W TIOCETHUTENEH OT
MPECTYNHBIX TOCATaTeNbCTB. ONTHMANFHOE COOTHOIICHHWE IIIOJCKMX M TEXHHYECKHX PECypCoB
BEIOMpAaETCS B COOTBETCTBHY C TIOCTABICHHBIMHA 33J]ad4aMH U JOIYCTUMBIM YPOBHEM BO3MOXKHBIX YTPO3.
Opnako B Hacrosimee Bpems mporecc Boioopa momxoasumx CKVY]J[ HOCHT CIOXHBIN XapakTep,
MMOCKOJIBKY PEalbHO OTCYTCTBYET Kakas-JIn00 aHATUTUYCCKass HH(OPMAIIKS 110 UMCIOLIMMCS CETO/IHS B
mupe CKVY/I. Hexotopsle 3apyOekHble KOMIAHUH, CTApasch 3alOJHUTH MOKA €Ile CBOOOIHYIO HUIIY
POCCHIICKOTO pBIHKA, TIOPOH MPOSBISIOT HETOOPOCOBECTHOCTh B peKjiaMe, B MPEIOCTaBICHIH MOTHOM
HHPOPMALIMU O TEXHUYECKUX H (YHKIHOHAIBHBIX BO3MOXHOCTAX CHCTEM, 00 OCOOEHHOCTAX WX
AKCIUTyaTallii B CPAaBHUTEIBHO CIIOKHBIX KIIMMATHYCCKHAX YCIOBUSAX W T.II. 3a4acTyIO TOCTABIIMKH H
MPOAABIBI  paaud NPUOBUTM  MPEUIaraloT  3aKa3uuKy anmaparypy HH3KOro — KadecTBa U
HeKBaIM(UIMPOBaHHbBIC yCIyrd. [IoBCeMECTHO M caMH MOKYIATEId HE UMEIOT JJOCTATOYHOTO OIbITa B
9Toi cepe. B pesynprare Ha BaXHBIX OOBCKTaX MOXKHO BCTPETHUTh HEMPO(PECCHOHATBLHO
copoektupoBaHHble cucteMbl CKVY]/[, y KOTOpPBIX Jake TEXHHYECKHE XapaKTePUCTHKH HeE
COOTBETCTBYIOT YCIIOBHSIM JKcIuryatanmd B Poccmu. IlomMmMo Bcero STOrO cpeim OTedeCTBEHHBIX
MOJI30BaTENICH CHUCTEM HE XBaTacT BBHICOKOKBATH(UITMPOBAHHBIX CIICIUAIUCTOB, CIOCOOHBIX Ha
BBICOKOM YPOBHE OCYIIECTBIIATh TEXHUYECKOE OOCITY)KUBAHHE M B CIKATHIC CPOKH YCTPAHSATH JAe()eKThI
000pYyI0BaHUSI.

Ienpto  HacTOAIMX  pEeKOMEHAANMKA  SBISETCS  OKa3aHWE  IOMOIM  MOJpa3zeiieHUsIM
BHEBEIOMCTBEHHON OXpaHBl ¥ CIIEIHATUCTAM CIy)KO O€30IacHOCTH pPAa3NUYHBIX OpPTaHW3allMid B
MIPaBIJIBHOM BEIOOpE CTPYKTYP M OTAENBHBIX KoMIoHeHTOB CKY /I i1t KOHKpPEeTHBIX 00BEKTOB.



1 OCHOBHBIE KOMIIOHEHTBI CKY [

CucteMbl KOHTPOJISI U YIPABIEHUS JOCTYIIOM IO3BOJISIOT OCYIIECTBIIATS!

- OrpaHMYEHHE JI0CTYIIa COTPYAHUKOB M OCETUTENEel 00beKTa B OXpaHseMble TOMELICHUS;

- BpeMEHHON KOHTPOJIb TIEpEMEIICHUI COTPYTHUKOB M ITOCETHTENEH 0 0OBEKTY;

- KOHTPOJIb 32 ACHCTBUAMH OXPaHBI BO BPEMS I&KyPCTBa;

- TaOeNbHBIN y4eT pabodero BpeMeH! KayKI0ro COTPYAHHUKA;

- (PMKCaIMIO BPEMEHH NTPHUX0/1a U YX0/1a OCETUTENEH;

- BPEMEHHOH W IEepCOHAJbHBIH KOHTPOJIb OTKPBITHS BHYTPEHHUX IIOMEIIEHUH (Korja U KeMm
OTKPBITHI);

- COBMECTHYIO pabOTy C CHCTEMaMH OXPaHHO-TIOXAPHOH CHUTHAIM3ALUN W TEJICBU3HOHHOTO
BUICOKOHTpONIA (IIpH cpabaThIBaHWM H3BemIaTelnel ONOKMpPYIOTCS WM HaoOOpOT, Hampumep, IMpH
MoXape paz0oIOKUPYIOTCS ABEPH OXPAHACMOT0 MOMEIICHUS! MIIN BKIIFOUAETCS BUACOKAMepa);

- PerucTpanyio M BblJady WHPOPMAaNWU O MONBITKAX HECAaHKIMOHMPOBAaHHOTO NPOHWKHOBEHHS B
OXpaHseMoe IOMEIlEHHE.

CKYVY]] 00bIYHO COCTOUT U3 CIEAYIOIMX OCHOBHBIX KOMIIOHEHTOB!

- ycTpoiicTBa uaeHTHGUKAINH (MACHTH(HKATOPBI U CYMTHIBATEINN);

- YCTPOMCTBA KOHTPOJIS ¥ YIPABICHUS JOCTYIIOM (KOHTPOIIIEPHI);

- YCTPOMCTBA EHTPAIBHOTO YIIPaBICHUS (KOMIIBIOTEPHI).

- YCTPOMCTBA HCHOJIHUTEILHOTO (3aMKH, TPUBOJIBI JIBEPEH, IUIar0ayMoB, TYPHUKETOB H T.).

B 3aBucumoctu or mpumensiemoir CKVY/l Ha oObekTe, OTAeNbHBbIE €€ YCTpoiicTBa MOIYT OBITH
00BCIUHEHBI B OAMH OJOK (KOHTPOJUIEp CO CYHUTHIBATEIEM) WM BOOOIIC OTCYTCTBOBAThH
(TepcoHaIBHBII KOMIBIOTED).

1.1 Yempoiicmea uoenmugpurkayuu oocmyna

Yempoiicmeo uoenmugpuxkayuu oocmyna (uoenmugpukamopsvt u cuumoléamenu) CUNTHIBACT U
pacmidpoBbIBacT HHPOPMAITIIO, 3aMTUCAHHYI0 Ha HHICHTU(PHUKATOpAX pa3HOTO THIIA M YCTaHABIUBACT
TIpaBa JIFOJICH, MMYILECTBA, TPAHCIIOPTA HA IEPEMEIICHUE B OXPaHAeMOH 30HE (00BEKTE).

KonTponupyemble Mecrta, e HEMOCPEACTBEHHO OCYILIECTBIISIETCS KOHTPOJb AOCTYIA, HAIpUMeEp,
JIBEpb, TYPHHUKET, KaOMHA MPOXO0Ja, 00OPYIYIOTCS CUMTHIBATEIIEM, YCTPOHCTBOM HUCIOJIHUTEIBHBIM U
JPYTUMH HEOOXOIUMBIMH CPEICTBAMHU.

Hoenmughuxkamop - npenMeT, B KOTOPBIH (Ha KOTOPHI) ¢ TIOMOIIBIO CHCIHANEHOW TEXHOIOTHH
3aHECeHa KO/I0Basi HH(OpMAIIHs, OATBEPKIAr0NIas IIOJTHOMOYHOCTh IIPaB €ro BIACIbIIA U CITYXKAIHHA
JUTSL YIPaBJICHUS TOCTYIIOM B OXpaHseMyko 30HY. MneHTH()UKAaTOPBl MOT'YT OBITh U3rOTOBJICHBI B BHJIE
KapTo4eK, KIIouei, OpeKkoB U T.1I.

Cuumuvieamens - OSIEKTPOHHOE YCTPOUCTBO, NpPEAHA3HAYEHHOE [UI1 CUMUTBIBAHUS KOJOBOM
UHPOPMALIUU ¢ HICHTU(DHUKATOPA U TPeoOpa3oBaHMs ¢ B CTaHIAPTHEIA (GopMaT, meperaBacMblid JUis
aHaIM3a U MPUHATHS PEIIEHUS B KOHTPOJUIEP.

B CKVY]J cymectByeT mopsaka JeCATH BHIOB HWHICHTU(HUKATOPOB W  CUHTHIBATEJCH,
WCTIONB3YIOMNX Ppa3iIMYHbIE CIIOCOOBI 3aliCH, XPaHCHHWS W CUYUTHIBAHUSA KOJOBOH WH(OPMAILNH,
o0ecreunBaroIe pa3Hblil YpOBEHb CEKPETHOCTH M UMEIOIINE CYIIECTBEHHO OTIIMIAIOIIIECS IICHEL.

Haubonee mmpokoe pacnpoCTpaHCHHE IONYYIIH CICAYIOIUE BUABI HICHTA(DUKATOPOB U
CUHTBHIBATEINEH.

Kapmouka nepgopuposannas - Kaprouka W3 IBYXCIOWHONW Heme(GOpPMHUPYEMOH IUIACTMACCHI.
WNudopmanus 3ammcriBacTcs Ha HEH ¢ IMOMOIIBIO MPOOMBKH CIICIUATBHBIX OTBEPCTHH OAWH pa3 MpH
u3roropineHud. CuuThIBaHWE WHGOPMALUU OCYIICCTBISACTCS ONTHYCCKHM WM MEXaHHYCCKUM
cunThIBaTensiMU. JlaHHas KapToyka CaMblii MPOCTOM M JAEIIEBBI THI WAECHTU(PHKATOPA, HO KOTOPBIH
MIPAaKTUYECKN He 00eCTIeuBaeT CeKPETHOCTh KOAA U JIETKo mojenbiBaercs. Cpok ciryO0bl KapToukH |-
2 roga. CTOMMOCTD KapTO4eK W MEXaHMYECKOTO CUMTHIBATENS JOCTATOYHO HU3KA: KapTouka cTOUT ~0,5
$, cunteiBarens - ~ 100 $. MexaHu4YecKuit CUUTHIBATEh OUCHD KAIIPU3EH B IKCILTYaTAIUH.

Kapmouka co wimpuxogsim K00om - KapTouKa C HAHECEHHBIMU Ha MOBEPXHOCTh MOJIOCAMH HHOTO
I[BETa, YeM OCTaJIbHAs MOBEPXHOCTh, IIMPHHA U PACCTOSHHUE MEKIY KOTOPBIMH MPEACTABIAIOT COOOH
KOJIOBYIO TOCIEN0BaTeNbHOCTh. KooBas MOCIENOBAaTEeIbHOCTh HAHOCUTCS Ha KapTOYKy IpU €e
H3TOTOBNICHUN (OOBIYHO OHA OMpEHEIICTCS TeHEepaTOpOM CIyJalHBIX YHCEN), W B JalbHEHIeM He
MOXET OBITh m3MeHeHa. KoJi CumMThIBaeTCS ONTHYCCKHM CUUTHIBaTeldeM (MH(PaKpaCHBIM HIIH
na3epHbiM). CaMble pacpOCTPaHCHHBIC CUCTEMBI IITPHUXOBOTO KoupoBanus, ko 39 (3 u3 9) u kox 25
2 m35).

OnTrdeckuil CYNTHIBATENb HE COMEPKUT IBIDKYIIMXCS YacTeH M NMPU CKaHUPOBAHWU KapTOYKH OHA
HE KOHTaKTHUpPyeT CO cuHThBareneM ¢(usmdecknu. [lodToMy cuuThIBaTenb Hajge:keH B paboTe W C



YCIEXOM MOXKET NPUMEHSTHCS BHE IMomerieHnd. KapTouka co INTPUXOBBIM KOJOM MOXET OBITh
NpOIyLIeHa Yepe3 CUMUThIBATENb B JIIOOOM HaIlpaBieHHH. BeposiTHOCTh MOAJENKH KapTOUYKH TaKas ke
KaK U MarHUTHBIX. CTOMMOCTh KapTOUYKH M CYHUTHIBATENs JOCTATOYHO HU3KA: KapToyka ctout ~ 0,5 §,
cuuThIBatelns - ~ 100 $.

Kapmouka macnummnas - xapTouka ¢ MarHUTHOM TMOJIOCOM, Ha KOTOPO# 3amucaH KoA. JlaHHbIN T
HOCHUTEJIS SIBJIICTCS CAMOOYHIIAIONIMMCS M HE OCTaBIIAET OKHCIIOB Ha cuuThIBaTeNne. [IpH sxenannm Kop,
3aIMCaHHBIN Ha JOPOXKKaX MAarHUTHON IOJIOCHI MOXET OBITh JIETKO NEPENpOrpaMMHUPOBaH, a IPH yTepe
KapTOYKH MOXHO OBICTPO, JIEIIeBO M Oe3 mpobieM 3aKkoaupoBaTh HOBYIO KapTodky. Kon ¢ KapTouku
CUMTHIBACTCS MArHUTHBIM CUMTHIBATENIEM, NPHHIMII PaOOTHl KOTOPOTO AHAJIOTHYEH CUHTHIBATEIIO
OOBIYHOrO MarHuTooHa: MHGOPMAIMs CUYUTBIBAETCS IIPU IEPEMELIEHHH KapTOYKH MEXIy
MarHUTHBIMH TOJIOBKAMHU CUMTHIBaTeNs. KapTOuku ¢ MarHUTHOM MONOCOH SABIAIOTCS JCLIEBBIMH, HO HE
OuYeHb HaJCKHBIMH, TaK KaK CYIIECTBYET BEPOSTHOCTh UX MOAAeHkU. K MX HeJoCTaTkaM MOYKHO TaKkKe
OTHECTH HAJIM4YME MEXaHWYECKOTO KOHTAKTAa MpPU CUUTHIBAHWUHM C TOJOBKAMHU CUHTHIBATEINS, KOTOPBIA
COKpalaeT CpoK CIyKObl (CpemHWi CpoK CiayXO0bl 1 rog) M HEOOXOAMMOCTh OYEHb AaKKypaTHOTO
oOpalneHus, CBI3aHHOTO C BO3MOYKHOCTBIO MCKKEHHS MM YHUUTOXKEHUS 3alIMCAaHHON MH(OpManuy B
OTHOCHTEIILHO CJTa0bIX MArHUTHBIX TIOJISIX M TEMIIEpaTyp OKpyXkaroliero Bo3ayxa cabiiie 80 °C.

Pazmep KapTOUkM COBIAJAET C KPEOWTHHIMA WM OaHKOBCKMMH KapTOYKaMH, YTO IO3BOJIIET
HCTIONH30BATh YK€ MMEIOIIYIOCS Y TIOJIb30BaTeNsl KapTouKy (Hanpumep, kpexutnyto) aus CKY /L. Ipu
3TOM M3 TPEX MAarHUTHBIX JOPOXKEK OJHA HCIIONB3YeTCsl JUIsi 0aHKOBCKOW MH(pOpMAIMH, Apyras Ui
CKY/J] u tperbs uist ool npyroit nHpopmannu. CTOMMOCTh KapTOYEK W CUUTHIBATEIS IOCTATOYHO
HH3Ka: KapTouka cTouT | - 8 $, cunThiBaTens B 3aBucuMocTd ot Trma 100 - 300 $.

Buzano-xkapmouka - KapTouka C COJCP)KAIIMMHUCS BHYTPH OOpEe3KaMH TOHKHX METaUTMYECKHX
MIPOBOJIOYEK, PACHOJIOKEHHBIX B ONpPEJCICHHOM TOps/KE, IPEICTABISIONIEM COOOH KOJOBYIO
KoMOMHanuMI0. PacronoskeHne mpoBOJOYEeK Ha KapTouke (UKCUPYETCs CIEeLUHaIbHBIM KIeeM, MOCIe
3TOro MEPEOpUCHTANNS TPOBOJIOYEK HE BO3MOXKHA. [Ipu mepemelieHnn JaHHOH KapTOYKH B MArHUTHOM
TI0JI€ CUUTHIBATENS TPOBOJIOYKH CO3/IAI0T MarHUTHBIM UMITYJIbC, HECYITHH MH()OPMAIHIO 3aMHCAHHYIO
Ha KapTouke. Takoi THI KapTOUeK He MOABEPKEH BO3JEHCTBHIO AJIEKTPOMATHUTHBIX MTOJIEH U BHICOKHX
TeMIepaTyp OKpyxarwouero Bo3ayxa. Ilogmenka mnpakTudeckud HCKIroueHa. CUMUTBIBATENTHM MOTYT
paboTrarh BHE IOMEIIEHHWH, TaK KaK BCE HMX OSJIEKTPOHHBIE KOMIOHEHTHI 3aJIUTHI CHEUUaJIbHBIM
3alIMTHBIM KoMIayHZoM. HemocTatkoM siBisieTcss TO, 4TO KapTOYKH XPYNKHE W MOTYT OBITh
MOBPEX/CHBI Ipu n3rude. Kpome Toro, ko Kakaoi KapTOUKH 3aMUCHIBAETCS B HEE IPH U3TOTOBICHUN
1 HE MOET OBITh m3MeHEeH. CTOMMOCTh KapTOYKH M CUUTHIBATENSI TOCTATOYHO HHU3Ka: KAPTOUKA CTOUT
3 - 8 $, cuureiBarens B 3aBUcHMOCTH OT Tuna - 250 - 460 $. B Hacrosiiiee BpeMsl OJMH U3 CaMbIX
MIEPCIIEKTUBHBIX THIIOB MHIECHTH()UKATOPOB.

Kapmouka 6eckonmaxkmnasn (Proximity) - kapTouka, BHyTPH KOTOPOH PacIlOI0KeHa MUKPOCXEeMa
(unm) ¢ 3anmcaHHOM B Hell wHpopManmeil. WHdopmamms ¢ Takux KapTO4eK CUHUTHIBACTCS
paxrovacTOTHBIM CIIOCOOOM Ha pacCTOSIHUHM OT 5 10 90 cM (111 aBTOMOOMIIBHBIX MICHTH()HUKATOPOB
JIAHHOTO TUIIa PACCTOSHUE CUUTBIBaHUS JocTUraeT 2 M). Kaprouku aensrcs Ha akTUBHBIE U IACCHBHBIE.
B nmaccuBHBIX KapTo4kax MH(GOpPMaIHs 3allChIBAETCsl OJMH pa3 Ha BCE BPEMs ICHCTBHS KapTOUKH, a B
AKTUBHBIX CYIIECTBYET BO3MOXKHOCTh M3MEHEHHS WH(pOpMalUu B MUKpocxeMe. IlaccuBHBIC KapTOUKH
MIUTAIOTCS. YHEPTHEH, MOIYyJIaeMOH OT CUHMTBIBATENSA, CPOK CIY)KOBI MX HEOTPAaHWYEH U OHU HE MOTYT
OBbITh TIOAJETaHbBl. AKTUBHBIC - HIMEIOT BCTPOCHHbIC, HE3aMeHsAEeMbIe OaTapeiku, CPOK paboThl KOTOPOH
OOBIYHO JOCTAaTOYHO BENHK - 10 10 nmer. B Hame)KHOCTH 3TH KapTOYKM ycTynaroT Burana-kaproukam,
HO OHHM Oosiee ynOOHBI B mpuMeHEeHHH. CUHTBHIBaTElb MOXXET OBITh CKPBITHO pa3MeIleH 3a He
METAJUTMYECKOM CTCHKOM. DTa TEXHOJOTHI UACATBHO coueTaeT 3 (HEeKTUBHBIA KOHTPOIL CO CBOOOOM
nepemenienus. MHpopMarus ¢ KapTouku MOXKeET OBITh CUMTaHa, JaXKe eCIIM OHA HaXOIWTCS B KOIIETbKe
wi  kKapmade. HenocTatkoM sBIA€TCS HEBO3MOXKHOCTH pabOTHl IPU  BO3ACHCTBHM  CHIIBHBIX
9NIEKTPOMArHUTHBIX IoJiell. CTOMMOCTh MACCHBHBIX KapTodek cocrtaBisieT 2 - 10 $, cunthiBaTens B
3aBucuMocTd OT Tuma 800 - 3400 $.CromMocTh aKTHBHBIX KapTO4YeK NpHOIM3UTENnsHO B 5-10 pa3
JIOPO’KE MACCHBHBIX. JTa KapTOYKa HE3aMEeHMMa JUIsl CIIydaeB, KOrJa HeoOXoauMo oOecreuuTh
BBICOKYIO  TIPOITYCKHYIO  CIIOCOOHOCTb, CKpPBITHOCTH MECTa YCTaHOBKM  CUUTBHIBATENs WM
JUCTAHITMOHHBIH KOHTPOJb JOCTYIIA.

Dnexmponnsie knrouu "Touch Memory' BrIIOTHEHBI B BUie OpenkoB. Bee HEOOX0qMMEIC TaHHBIC
3aIKCHIBAIOTCS Ha 3aKIIOUCHHYI0 B HMX MHKpPOCXEMYy. 3amuch, JOOaBIEHHE WJIM CTHpaHUE KIrouya
OCYLIECTBIISIETCSI MACTEP-KIIFOUOM M3 KOHTpoJsuiepa. CunTbiBaeTcss MHGOPMAIMS PU KACAaHUU KIIFOUOM
cuuThIBaTens. MUKpocxeMa, Kak MPaBUiIo, MUTAEeTCsl OT BMOHTHPOBAHHON B Kirou Oatapeliku. Cpok ee
paboOTBI TOCTATOYHO BENIMK - HECKOJIBKO JIET, HO PAaHO WMIM TO3IHO KIIOY TOUISKHT 3ameHe. Kirod
OUYEHb HaJeKeH B paboTe, yCTOWYNB K MEXaHUUECKHUM, JIEKTPOMarHUTHBIM Bo3aeHcTBUsIM. CTOMMOCTh
KJIF0Ya M CYMTHIBATENS TOCTATOUHO HU3KA, KIIFOY CTOMT 5 - 25 $, cunThIBaTE b B 3aBUCHMOCTH OT THIIA -



400 - 1500 $. Illupoxo mpumensitorcst B HeGompimmx CKYJI, korma HEOOXOIUMO KOHTPOIUPOBATH
00JIBIIIOE KOJMYESCTBO JBEPEH MPH MAJIOM KOJIMYECTBE MOJIb30BATEIICH.

Kpome niepeunciieHHbIX BBIIIE MOTYT HCIOIB30BATHCS HACHTU(DHKATOPHI CICAYIOIINX THIIOB:

- ¢ wucrons3oBaHueM IwmdpoBoit kiraBuatypel (PIN-kox). Hocuremem wundopmarmm sBusercs
MOJIb30BAaTENb, HAOUPAIOIINH Ha KIaBHATYpEe 3aMKa JIMYHBIN KoJ (YCIOBHOE YHCIIO) U, €CIIH OH BEpPEH,
TO MOJy4aeTe MpaBO MOCTyHa. JTO Hamboiee MPOCTOe M ACHICBOC CPEICTBO KOHTPOIA JOCTYIA, HO
KOTOpOE JIETKO 00xoauTcs. XOTs, B MOCIEAHES BPEMs, MOSBUINCH KIABUATYPHI, ¥ KOTOPBIX TOCIIC
KaXIOTO Ha)XaTHsl, U3MEHSICTCS MOPSIOK (P Ha KIaBHATYPE MO CAYYaiHOMY 3aKOHY, YTO UCKJIFOYACT
BO3MOXHOCTh "TIOACMOTPETh" TIOPSAAOK HaXaTWss KHOIMOK WJIM ONpeAeNTuTh Hanbojee YacTo
HCTIONb3yeMble KHOTIKH,

- OMOMeTpHUYECKHE - CYNTHIBAHUE MHIUBHIYATFHBIX (PU3UICCKUX MPH3HAKOB JTHIHOCTH (OTIIEYATKA
MATBICB, PUCYHOK JIQJIOHH, TOJIOC U T. 1I.). OCHOBHOE MPEUMYIIIECTBO OMOMETPUIECKOTO KOHTPOJIS - 3TO
MOJTHOE PEIICHUE 33J]a4ud KOHTPOJIS JOCTYNA - MACHTU(PHUIMPYETCS JTUYHOCTh YEIOBCKA, a HE KaKOM-
au00 mpeamer (kaprouka). [lo mpuuuHE OYEHb BBHICOKOH CTOMMOCTH, MAajOH ONEPAaTHBHOCTH U
OOJIBIIOT0 00BbEMa MAIIMHHOW IMaMSATH, 3aHHMMAeMOW OJHHMM TakuM 'CJIenKOM Kiroda' OHH
MIPUMEHSIOTCS YPE3BBIYANHO PEIKO, B OCHOBHOM B YUPEKICHHUAX C TOBBIIIEHHONH CEKPETHOCTHIO. Jlis
MTOBBITICHUSI OBICTPOJCHCTBUS OHOMETPHYECKOTO KOHTPOIIS, KaK -MUHIMYM Ha MOPSAOK, COBMECTHO C
HUM HCIONB3YeTCs JIF000U APYToi criocod MaeHTHQUKAIHH.

CTOMMOCTh CUMTBIBATENS B 3aBUCMMOCTH OT Tuta - 2000- 7000 $.

1.2 Yempoiicmea konmpona u ynpagienus 0ocmynam

Konmponnepsl - 5SIEKTPOHHBIE YCTPOHCTBA, KOHTPOJHPYIOMIHE pabOTy CUMTHIBaTeNed U
VIIPaBIIONINE YCTPOWCTBAMH UCIIOTHUTEIHHBIMU.

KonTtposiepsl OBIBAIOT OMHOPYHKIIMOHATBHBIMA U MHOTO(YHKITHOHATHHBIMH.

OcHoBHOE (YHKIMOHAILHOE Ha3HAYeHHE - ITO XpaHEHHE 0a3 JaHHBIX KOJOB IIOJIb30BaTENEH,
POrpaMMUPOBAHUE PEKUMOB paboThI, MpUeM U 00paboTka MH(OPMAIMK OT CUUTHIBATENS, IPHHSATHE
peIIeHuii O JOCTYyIe Ha OCHOBAaHHWM ITOCTYMHUBINEH HH(DOPMAIUH, YIPaBICHHE HCIOIHUTEIEHBIMU
YCTPOHCTBaMH U CPEACTBAMH OIIOBEIICHUS.

Haubonee cymecTBeHHBIMH JOTOTHATENEHBIME (DYHKIUSME KOHTPOJUICPOB SBIISIOTCSL:

- 3aIUTa OT MOBTOPHOTO HCIOJB30BAHUS KAPTOUYKH, T. €. MOBTOPHBIA BXOJ MO TAHHON KapTOUYKe
BO3MOXKEH TOJIBKO Tocie "ee BIxoaa';

- HAJIMYKUE U BO3BMOXXHOCTH IMPOTrpaMMUPOBaHNA BPEMEHHBIX 30H;

- HaJM4YUe peNeHHBIX BBIXOAOB IS MOJKIIOUEHHS CPEICTB OIOBEUICHHS, TEIEBU3UOHHOTO
00opynOBaHUS | T.1I.;

-BO3MOJKHOCTH TTOJIKITIOYCHUS OXPAHHOW CHUTHATN3AIIHN;

- BO3MOXXHOCTh YCTAaHOBKH IIByX W 0OJi€e CUMTBHIBATCNICH Ha OIHY JABEPh JUIS OpraHU3aIlUH
JIByXCTOPOHHETO MPOXO0ia WK MHOTOYPOBHEBOTO KOHTPOJIS.

Ha npakTike NpuMeHSIOTCS KOHTPOJUIEPH! PacCUNTaHHbIE Ha ynpaBieHue 1-8 cunteiBaTensmu. Bee
KOHTPOJUIEPBI, UCIIOJIB3YeMbIe Ha OOBEKTE, B CBOIO O4YepeAb MOTYT OBITh OOBEAMHEHBI B EIHHYIO
CHUCTEMy W TOJKIIOYaTbCs JHOO K BeAyIIeMy KOHTPOJUIEpY (MacTep-KOHTpOIUIepy), JHOO K
KOMIIBIOTEPY, VIIPABISAIOMIEMY pPa0OTOW BCeX KOHTpoutepoB. OOBMHO BeXymMH KOHTPOIUIEP
OTIIMYACTCS OT OCTAIBHBIX TOJIBKO 3AJI0KEHHOH mporpammon. K Hemy ke MOXET MOIKIHYaThCS
YIIPABISIONIUN KOMIBIOTEP, MPUHTEP W ApPYyrue Nepudepuitapie ycTpoiictBa. OAHOPYHKIIMOHATBHBIC
KOHTPOJUIEPhI SBJIIIOTCS HHTEIUICKTYaJIbHBIM aHAJIOroOM KOIOBOrO 3aMKa M padOTalT TOJBKO B
aBTOHOMHOM peXHMe. MHOTO(pYHKIIMOHATIBHBIE KOHTPOJIIEPHI HE TOJBKO YIPABIIOT HOCTYIIOM, HO H
00nmamaroT QYHKIUSAMH MOHHTOPWHTA COCTOSHHS YCTPOWCTB HCIONHHTENBHBIX W BBIBOJIA JAaHHBIX Ha
KoMmnpoTep W medarb. C TOMOIIBI0 MHOTO(YHKIIMOHAIBHBIX KOHTPOIDIEPOB MOKHO CO3/1aBaTh
CJIO)KHBIC KOMIUICKCHI, UHTECIPHUPOBAHHBIC C APYTHMMH IOJCHCTEMaMH OC30MaCHOCTH, HalpHMep, C
OXPaHHO-TIOKAPHON CHUTHAIHM3AIMCH W TEJNCBU3MOHHBIMH CHCTEMaMH  BHJICOKOHTPOJs. CBsi3b
KOHTPOJUIEPOB MEKAY COO0I B SIUHYIO CETh OCYIIECTBISCTCS Yepe3 CTaHAapTHRIN nHTepdeiic RS 485.
Jis cBsi3m Bemymiero KOHTpoJiepa ¢ KOMIIBIOTEPOM HCHONB3YeTCs CTaHAapTHEIA uHTepdeiic RS 232.
MHoroQyHKIIMOHAIBHEIE ~ KOHTPOJUIEPHl ~ pabOTalOT B OCHOBHOM B CETEBOM  PEXHUME
(TeHTpaTM30BaHHEIA KOHTPOJIb U YIIPABICHHE JOCTYIIOM).

CTOMMOCTh KOHTPOJUICPOB B 3aBHCUMOCTH OT (DMPMBI U3TOTOBUTEIS, HOMEHKJIATYPHI X KOMIUICKTA
MOCTaBKU MOKET KoJiebaThest B mupokux mpenenax 800 - 3000 $.

1.3 Yempoiicmea wenmpansnozo ynpagnenusn
IlepcoHanbHBI KOMIBIOTEp MNpenHasHaueH mius nporpammupoBanus CKVY]l, mnomyuenus
nHpopManMK O IOJH30BATENISIX CUCTEMBI, JaTeé M BPEMEHHM IpoXoja IoJIb30BaTeleld dYepes



KOHTPOJIbHBIE ~ YCTpO#cTBa,  cpabaTblBaHMM  CPEICTB  OXPAaHHO-NIOXKAPHOW  CHTHAJIM3AlNH,
BUACOKOHTPOJIA, MMONBITOK, HCCAHKITMOHUPOBAHHOTO ITPOX0/J1a, aBapHﬁHLIX CUTyallusIM U T.II.

Iis paboret B CKYJl MOXeT HCIONB30BaThes 000N mepcoHanbHbi IBM- coBMeCTUMBIH
kommbioTep. Hapsimy ¢ paboroit B cocrae CKYJl oH MOXeT BBIIONHATH W Apyrue (QyHKIHA, T.K.
KOMITBIOTED HYXXEH B OCHOBHOM JIHIIb JUISi MPOrPAMMHUPOBAHHS CHUCTEMbI M IOJYYEHHsS OTUYETOB O
pabore cucrembl. IlepcoHaJbHBIH KOMIIBIOTEP, WCIONB3YS CIIEHUAIGHO pa3paboTaHHOE JUIS
OXpaHseMoro o0beKTa MporpaMMHoe obecrieueHne (KenaTeIbHO PyCU(PHIMPOBAHHOE), OCYIIECTBISET
obriee ynpasiaenue u nporpammupoanne CKY/I, cobupaer nHbOpMALUIO ¢ KOHTPOJIEPOB, CO3MaET
oOmmii 6aHK HaHHBIX, (POPMHUPYET pa3IU4YHBIC OTYETH M CBOJKH. PycmduumpoBaHHOE HMpOrpaMMHOE
obecnieuenne mog MS DOS n Windows mo3BOJISIET OCYIIECTBISATH aBTOMAaTHYECKYIO 3aIHCh JaHHBIX IO
BCEM OIEpalusIM BXO/a/Bbixoja. B 000 MOMEHT MOXHO 3alpOCHTh Pa3HOOOpa3HbIEe CBEICHUS,
HampuMep, O MECTOHAXOXKIEHUH COTpyOHMKOB u moceruteneil. Tekymee cocrosaue CKVY]
oTtoOpakaetcs B y0OHO# rpaduueckoi popme. B koMIbrOTEp BBOJUTCS IJIaH OXPAHIEMOr0 00BEKTa,
Ha KOTOpPOM CTaHAApPTHBIMU 3HAYKaMH YKa3bIBaIOTCA CYUTBIBATCIIM, 3aMKH, TCXHUYCCKHUC CPEACTBa
OXPaHHO-TIOKAPHOW CHTHANIM3AIMK, BHICOKOHTPOIS u T.1. Ha rulaHe cucrema aBTOMAaTHYeCKH B
pearbHOM Maciitabe BpPEeMEHH MOKAa3bIBAET COCTOSIHUE BCEX HAHECEHHBIX OOBEKTOB KOHTPOIS -
OTKpBITA WJIH 3aKpPhITa JBEPh, KAKOW MMEHHO U3BeIIaTellb CpaboTal B ciydae TpeBord. Takum o0pazom,
B JIFOOOW MOMEHT BPEMEHH MOXXHO OBICTPO OIICHUTH CHUTYAIIMIO W B CIy4ac BHCIITATHOW CHTYaI[HH
OrepaTHBHO ¥ AP (PEKTHBHO MPUHATH MEPBI TIPEIOCTOPOKHOCTH.

1.4 Yempoiicmea ucnonnumensvhole

Yempoiicmea ucnonnumenvuple TPUHAMAIOT KOMAHIBI YIPaBICHHS C KOHTPOJIIEPOB U
oOecreunBarOT OJOKHPOBKY BO3MOXKHBIX ITyTeW HECAHKIIMOHHPOBAHHOTO IPOHUKHOBEHHS Yepes3
YCTPOMCTBA 3arpakacHus (IBEpH, BOPOTA, TYPHHUKETHI, KAOMHBI MPOX0Ja ¥ T.I.) JIOJCH, HMYIIECTBA,
TPaHCIOPTA B TIOMEIICHUSI, 3/JTAaHUS ¥ HA TCPPUTOPHIO.

B yCTpOﬁCTBaX HUCITOJITHUTCIIbHBIX IIPUMEHAIOTCS HUCIIOJTHUTCIIBHBIC MEXaHHN3MBbI
ANEKTPOMEXAHIMYECKOTO M AMEKTPOMArHUTHOTO IIPUHITHAIA ISHCTBHUS.

ONeKTpOMEXaHMUECKIU TPUHOWN JCUCTBHS  HMCIIONHHUTENBHOTO MEXaHW3Ma OCHOBaH Ha
MepEeMEIEHIH 3aKPBIBAIONINX 3JIEMEHTOB (3allOPOB, PUTEICH 3aMKOB U T.II.) C MIOMOIIBIO BKITFOYCHUS
HA BpEMs HX MEPEIBIDKCHHS IICKTPOMOTOPA WK dJICKTPOMArHHTA.

B UCHONHUTETBHBIX MEXaHHU3MaX C JJICKTPOMATHUTHBIM TPUHIIAIIOM JCHCTBHUS OTCYTCTBYIOT
JBIOKYIIHECS MEXaHHYECKUE 3aKPBIBAIOIINAEC DJIEMCHTHI, T.C. OJOKUPOBKA YCTPOWCTB 3arpa)acHHs,
HaTlpUMep JBEpeH, OCYIIECTBIIETCS C IIOMOINBI0 CHJI MAarHUTHOTO IIPHUTSDKEHHUS, CO3/1aBaeéMbIX
MOIITHBIM MarHATOM.

Yacro B yCTpOHCTBAaX MUCIIONHUTEIBHBIX IPUMEHSICTCS 3JICKTPOMATHUTHASL OJIOKHPOBKA (MarHUTHEIC
3aIeIIKU, 3a/IBIKKH ¥ T.I1.) 3aKPBHIBAIOIINX JJIEMCHTOB C BO3MOXKHOCTBIO IEPEMEIICHUS UX BPYYHYIO
MIPY OTKPBIBAHUH WK 3aKPBIBAHUHU B SKCTPEMAIIbHBIX YCIOBUSX.

Jlis BO3BpAIIECHHS YCTPOMCTB 3arpakACHUS B 3aKPhITOC COCTOSIHAE, OHH JI000OPYAYIOTCS
CHeNHaNnbHBIMU YCTPOHCTBaMHU - JoBomuukamu, 0e3 kotopeix CKVY][ TepsioT CBOIO OCHOBHYIO
(YHKITHIO - OTpaHWYCHUS IOCTYMA, TaKk Kak 0e3 HUX YCTPOHCTBO 3arpakICHHUS MOKET HaXOIUTHCS B
moO60oM cocTossHuH. 110 BHAY WCHOMHHUTEIFHOTO MeEXaHW3Ma [OBOAYMKH ITOPA3CIAIOTCS Ha
MIPY>KUHHBIC, THEBMATHUYCCKIE, TUAPABINICCKAC U IICKTPOMEXaHHICCKHE.

OyHKIMS TOBOJYMKA - HE TOJNBKO rapaHTHPOBATh 3aKPHITHE YCTPOICTBA 3arpakKacHus (Hampumep,
JIBEpH), HO U oOeperath 3aMOK OT MEXaHHUYECKHX YAapoB, a MpPHU MOKape aBTOMATHUYCCKH PACKPBIBATH
JIBEpH M TIOMOTaTh 3BaKyaldd. B HEKOTOPHIX THUHAX TOBOAYMKOB HCIONB3YeTCs, TaK Ha3bIBaeMast
"cucTeMa TOPMOXKEHHS C TOATAroM" - BHaYaje TOBOAYMK JaeT pa30oTHATHCSA, TOTOM TOPMO3UT
IBIDKEHHE W YK€ B KOHIIE, Y CaMOil IBEpHOW KOpOOKe, Pe3Ko MOATSITHBAET ABEPh, OOecredmBast
rapaHTHPOBAHHOE €€ 3aKphbIThe. KpoMe TOro HeKOTOpbhle JOBOJYAKH MOTYT UMETh BCTPOCHHBIA PEKUM
0€30IaCHOCTH, UCKITIOYAIOIINIA CIyJYaiiHOe MPUIABIMBAHKUE YCIIOBEKA B MOMEHT IMPOXOXKICHUS depe3
YCTPOMCTBO 3arpaxkJIeHusl.

2 KNACCUOUKAIUA CKY [

2.1 Kpumepuu ouenxku cucmemol
Kpurepusmun omenkn CKVY][  gBISIOTCS  OCHOBHBIE TEXHHYECKHE  XAPAKTEPUCTUKH U
(YHKINOHATBHBIE BO3MOKHOCTH.



K OCHOBHBIM TEXHHYECKHM XapaKTEePHUCTHKAM OTHOCSTCS:

YPOBEHb HICHTU(DUKALIHH;

- KOJIMYECTBO KOHTPOJIHPYEMBIX MECT;

- TIPOIYCKHAst CIOCOOHOCTB;

- KOJIMYECTBO TMOJIH30BAaTEIICH;

- YCJIOBHSI 3KCIUTyaTalH.

Io yposHto unentudukaruu goctyna CKY I Moryt ObITh:

- OIHOYPOBHEBBIE€ - HWACHTH(HKAIUSI OCYIISCTBISCTCS IO OJHOMY IMpPH3HAKY, HalpUMep, IO
CUMTHIBAHUIO KOJIa KAPTOUKH;

- MHOTOYPOBHEBbI€ - HICHTH(OUKAIHS OCYIIECTBISETCS 10 HECKOIBKIM IIPU3HAKaM, HallpuMep, 0
CUHATBHIBAHUIO KOJA KAPTOUKH U OMOMETPHUICCKUM JTaHHEBIM.

Ho xommuectBy kouTposmpyembix Mect CKY /] MoxeT ObITh:

- MaJIo eMkocTH (110 16);

- cpennelt emkocTH (0T 16 0 64);

- bosbmioi emkocTH (Oostee 64).

[To yciaoBusAM 3KCIUTyaTallly Pa3IMdaroT CUCTEMBI (JaCTH CHCTEM) JUIs pabOTHI:

- B 3aKPBITHIX OTAIUIMBAEMBIX TOMEIICHUSX;

- B 3aKPBITHIX HEOTAILTIBAEMBIX TIOMCIICHHUSX;

- TIO/1 HABECOM Ha YIIHIIE B YCIOBHSAX YMEPEHHO-XOJIOAHOTO KIIMMaTa;

- Ha YJIMIE B YCJIOBUSIX YMEPEHHO-XOJIOJJHOTO KIIMMaTa;

-B OCO6BIX YCJIOBHUAX (HOBI)IHICHHaﬂ BJIAXKHOCTB, 3aIIbIJICHHOCTD, BI/I6paHI/II/I uT. H.).

K ocHOBHBIM (pyHKIIMOHATBHBIM BO3MOXXHOCTSIM OTHOCSTCSL:

- BO3MOYKHOCTH OTIEPAaTHBHOTO MEPEIPOTPaMMHUPOBAHNS;

- CXeMHO-TeXHIYECKas U MPOrpaMMHas 3alluTa OT BaHIATN3Ma U caboTaxa;

- BBICOKHH YPOBEHb CEKPETHOCTH;

- aBTOMAaTHYeCKasi MJCHTH(UKALIHS;

- pa3rpaHUYCHUS MMOJIHOMOYHI COTPYIHUKOB M [TOCETUTENEH 110 JOCTYITy B IOMEIICHHUS U Ha 00BEKT
B IIEJIOM;

- HaIe)KHOE MEXAHWYECKOE 3alUpaHie KOHTPOIMPYEMBIX MECT C BO3MOXKHOCTBHIO aBapHUHHOTO
PYYIHOTO OTKPBITHS;

- aBTOMATHYECKUH cOOp ¥ aHAIN3 IaHHBIX;

- BBIOOpOYHas pacrieyaTKka JaHHbIX.

[lo TexHMYECKHUM XapakTepUCTUKaM U (QYHKUHOHAJIbHBIM Bo3MoxkHocTsiM CKVY]l  ycioBHO
MOIpA3NeNAOTCd Ha 4YeThipe kiacca (tabmwma 1), B 3aBucumoctd OT ocoOeHHOCTeH OOBEKTa,
koHpurypanun CKY /I, dupmer m3roroButens HaOop GYHKIHA B KaKIOM KJacce MOXKET H3MEHATHCS
JTOTIONHATHCS (DYHKITUAMH U3 IPYTHUX KIIACCOB.

2.2 Knaccor CKY/]

K CKY[ 1-ro knacca oTHOCATCS Malo(yHKIIMOHATBHBIE CHCTEMBI MAJIOW EMKOCTH, padoTaromue B
aBTOHOMHOM peXuMe. Takhe CHUCTEMBbl IPUMEHSIOTCS B Ciydae, €clM 3aKa3uhKy Heo0XoIuMo
o0ecreyuTh KOHTPOJIUPYEMBIH JTOCTYII COTPYIHHKOB W TMOCETUTENEH, MMEIOIMX COOTBETCTBYIOLIMN
naentudukarop. IIpu 3ToM He cTaBUTCA 3aa4a KOHTPOJIS BPEMEHH JI0CTYIIa M BBIXO/a U3 IOMEIIECHHS,
perucTpanus TPOXOZOB, Iepelada ITaHHBIX Ha IEHTpaibHBIM Kommbiorep. Pabora CKVY] He
KOHTponupyercsi. OOBIMHO aJMUHHUCTPATOp (WJIM JIMIIO OTBETCTBEHHOE 3a MPOITYCKHOH PEXMM) MMEET
MacTep-KapTy (MHHH-KOMIBIOTED), TP OMOIIM KOTOPOH OH MOYKET BHOCHTH B CITHCOK CHCTEMBI KOJIBI
UAEHTU(HUKATOPOB COTPYAHUKOB M INOCETHUTEIEH WIIM UCKIIOYaTh UX M3 CIHCKA, & TaKKEe CUMTHIBATH
uHpopManuio u3 Oydhepa CHCTEMBI.

ABTOHOMHAsI CHUCTEMa COCTOMT M3 KOHTpOJUIEpa OOBIYHO OOBEAMHEHHOTO CO CUUTHIBATENEM W
UCTIOJTHUTEIBHOTO 3JeMeHTa. Kak mpaBmio, HMCHONB3YIOTCS MAarHUTHBIE (peXe OECKOHTAKTHBIC)
KapTOYKH, dEKTpOoHHBIE Kitoun "Touch Memory". B 3aBUCHMOCTH OT THITa KOHTpOIIIEpa FIIH 3aMKa
KOJIMYECTBO JIMI] B CHHMCKax MoxeT pocturatb oT 60 mo 2800 denoBeKk. ABTOHOMHBIE CHCTEMBI
CHA0>KarOTCSl PE3EPBHBIM MHTAHUEM M MMEIOT MEXaHWYEeCKHH K04 JUIi OTKPHIBAaHUS 3aMKa B
aBapUIHBIX CUTYaIIX.

Tabnmma 1

Kiacc CreneHp 3aluThl OT
CUCTEMBI | HECAHKIIMOHUPOBAHHOT O BrimonHasemMbie GYHKITHS [Ipumenenue
JIOCTyIa




Henocratounas OnuoyposueBbie CKY /I manoii emxoctu,|Ha  oObekrax, rie
paboTaroliye B aBTOHOMHOM pEeXHUME HU|TpedyeTcs TOJIKO
o0ecIeunBaronIyne: OTpaHWYEHHE AOCTyIa
- JOMYCK B OXPaHJIEMYIO 30HY BCEX JIHII,|TOCTOPOHHHUX TV
HMMEIOIIUX COOTBETCTBYIOIIHUH|((YHKINS 3aMKa)
UAEHTU(HUKATOD;

- BCTPOCHHYIO  CBETOBYIO/3BYKOBYIO
WHJIUKALUIO PEXUMOB PabOThI;

- ynpaBieHuEe (aBTOMAaTHYECKOE WIN
py4HOE) OTKPBITHEM/3aKPBITHEM
YCTpOWCTBa 3arpaxkieHust (Hampumep,
JIBEPH).

Cpennsis OpnoypoBHeBble U MHOroypoBHeBbie|To ke, uro mis CKY L
CKVY]l wmamoii u cpemHed eMKoCTH,|l-ro kimacca.
paboraromie B aBTOHOMHOM wim{Ha  oOwekrax, TI€
CEeTEBBIX P&KMUMaX U obecrieunBaronme: |Tpedyercss  yd4er W
- OrpaHUYCHHE JIONYCKa B OXPAHAEMYIO|KOHTPOJb IPUCYTCTBHS
30HY KOHKPETHOTO JIUIIA, TPYIIIBI JHI{ MO|COTPYIHUKOB B
Jare M BPEMEHHBIM MHTEpBajaM B|pa3pelieHHOI 30He.
COOTBETCTBHHU c nmeromumcs|B Ka4ecTBe
HUACHTU(HKATOPOM; JIOTIOTHEHNUS K
- aBTOMAaTHYECKYIO PETUCTPALNIO| UMEIOIIAMCS Ha
cobbiTMii B coOctBeHHOM  Oydepe|oObekTe cucreMam
MIaMATH, BbIIa4y TPEBOXKHBIX M3BELICHHUH|OXPaHbI U 3alUTHI.
(mpu HECaHKLIMOHUPOBAHHOM
IIPOHNKHOBEHUH, HEMPaBHIBHOM Habope
KOZa WM B3JIOME 3arpakJaromero
YCTpOHCTBAa WJIM €ro DJJIEMEHTOB) Ha
BHEIITHHE OIOBEIIATEIN WM BHYTPEHHHUN
TIOCT OXpPaHbl;

- ABTOMAaTHYECKOE yIpaBlieHHE
OTKPBITHEM/3aKPBITHEM yCTpoHcTBa
3arpakICHHs
Beicokas OpnoypoBHeBble 1 MHOroypoBHeBble|To xe, uro ans CKY

CKVY ] cpenneit eMKoOCTH, pabOTarOIIUE B
CETEBOM PEIKUME U 00CCIICUNBAIOIIINE:
- ¢pynkmn CKY /1 2 kiacca;

-  KOHTPOJb TEepeMemeHHH JHuI |
AMYIIECTBA 10 OXPaHAEMBIM 30HaAM
(oOBeKTy);

- BemeHue TalenbpHOrO yuera u 0a3
JAHHBIX [0 KAKIOMY  CIy)Kallemy,
HENPEPHIBHBIN aBTOMAaTHUYECKUN
KOHTPOJb ~ WCIPABHOCTH  COCTaBHBIX

4acTel CHCTEMBI,

- HHTErpaui0 ¢ CHCTEMaMH |
cpeacteamu OIIC u TCB Ha peneitHom
YPOBHE.

2-ro Kjacca.
Ha  oObekrax, 1€
TpebyeTcst TabeNbHBIH

ydeT W KOHTPOIb
nepeMeIEeHUI
COTPYIHUKOB o
O0OBEKTY.

Jlis COBMECTHOM
paboTel ¢ cUCTeMaMHu
OIIC u TCB.

OueHb BBICOKAs

MmuoroypoBueBsie CKVY]l cpemneir u
Oompmioli  eMKocTH, pabortaromme B
CETEBOM PEKUME U 00ECIIeUNBaIOMINE:

- ¢y CKY /1 3 kinacca;

- UHTCTPalMI0 C  CHCTEMaMHd |
cpeacteamu  OIIC, TCB wu nppyrumm
cHCTeMaMH Oe30MaCHOCTH M YIPaBICHUS
Ha IIPOTPaMMHOM YPOBHE;

- aBTOMATHYECKOE yIIpaBIICHHE
YCTPOMCTBAMU 3arpakJicHUsl B CiIydae

To xe, uro mus CKY]]
3-ro kacca.

B uWHTErpHpOBaHHBIX
cucreMax OXpaHBI
(1CO) u
HAHTETPUPOBAHHBIX
cucreMax
6e3omacaoctu (MCB) n
YIIpaBJICHUsI
CHUCTEMaMH




mokapa ® JPYIMX  YPE3BBIUAHBIX | KH3HEOOCCIICUMBAHNS.
CUTYyalIMSIX.

CKVY] 2-ro kmacca Takke MOHO(QYHKIIHOHATBHBIC CUCTEMBI, HO y HAX YK€ UMEETCS BO3MOKHOCTh
pacIIMpeHyst U BKIFOYCHUS WX MM WX COCTABHBIX YacTel B OOIIYIO JIMHHUIO CBSI3M (CETEBOM PEXKUM).
JlaHHBIE CUCTEMBI UMEIOT Psi/i JONONHUTENBHBIX (yHKIMi (Tadmuna 1). Ha o0bexTax, 000pymoBaHHBIX
cpenctBamu u cuctemamu OIIC, CKY]l 2-ro kinacca MpUMEHSIFOTCSI KaK CaMOCTOSITENIbHBIE CUCTEMBI, 1
OHM YacTO pPacCMaTpPUBAIOTCS TOJNBKO KaK CPEACTBA YCHJICHHS peXuMa obecredeHust 0e301MacHOCTH
00BeKTa.

CKVY] 3-ro u 4-ro KaccoB 0OBIYHO HA3BIBAIOTCS] CETEBBIMHU, TaK KaK KOHTPOIUICPH! OOBEINHEHEI B
JIOKAJbHYIO CETh, pabOTaloNmFe B pPEaJbHOM BPEMCHH W BEAYIIME HENPEPHIBHBIA TUANOT C
nepuQepuitHBIMU YCTPONCTBAMH, C BEAYIIMM KOHTPOJUICPOM WM C YHPABISIOIUM KOMIIBIOTEPOM,
pacCIIOJIOKEHHBIM B ITyHKTE OXpaHbl. CHCTEMBI 3THX KJIAacCOB 3TO KPYIHBIE W MHOTOYPOBHEBBHIE
CHCTEMBI, paCCYMTAHHBIC Ha OOJIBIIIOE YUCIIO ToIb30BaTeneit (1500 genoBek u Goee).

[TomoOHBIE CHCTEMBI IPUMEHSIOTCS B CIIy4ae, KOria HeoOXOAMMO KOHTPOJHMPOBAB BpeMs MPOXoJa
COTPYAHUKOB W TIOCETUTENed Ha OOBEKT W B moMerieHus [Ipu 3TOM mpuMeHSIOTCsS Ooliee CI0XKHEIC
ANIeKTpOoHHBIC uaeHTH(uKaTopel (Proxmity, Burann kaprouku, OHOMETPHYSCKHIA KOHTPOJb WM HX
coueTaHus). Bpems mpoxoga Ha KaxAbll J€Hb HEJENH M JUId KaXAOTO BIaAeNblia IEKTPOHHOI
KapTOYKH 337]a€TCs aIMHUHUCTPATOPOM CHCTEMBI.

Cucremsr 3-ro kiacca o0srgHO MHTErpHpyroTcs ¢ cuctemamu OIIC u TCB Ha peneiiHOM ypoBHe.
Penefinplit  ypoBeHb TIpeArioNaracT HaJIW4YWe OMOJNHHUTEIHFHOTO MOy B KOHTpoiuiepe (Wid
JIOTIONTHUTENBHBIX BXOJOB/BBIXOJIOB B KOHTPOJUIEpE), K KOTOPOMY MOJKIIOYAOTCS OXpaHHBIC WITH
MOXKapHBIC W3BEUIATENIM, W pPEICHHBIC BBIXOABI I YIPABICHUSA TeENEKaMepaMd W JIPYTHUMHA
ycTpolictBamu. I[logoOHass mHTErpaiys MpUMEHSIETCs, B OCHOBHOM, Ha MajbIX oObekTax. Ha Takmx
00beKTax KOJINYECTBO B3aMMOACHCTBUIA MEXK/y CUCTEMaMU HEBEJIMKO, M BCE OHU MOTYT OBITh YYTEHBI B
Iporiecce MPOSKTUPOBAHUS CHCTEMBI O€30MMaCHOCTH. DTOT YPOBEHb HHTETPALHU SBISIETCS TPOCTHIM,
YHHUBEPCAIbHBIM U JIOCTaTOYHO HAJICKHBIM.

CucremMbl 4-ro KJacca 3TO MHOTOYPOBHEBEIE CHCTEMBI OONBIION eMKOoCTH. OTIHYHTEeIbHBIC
0COOCHHOCTH OOJIBIIMX CHUCTEM - HAJIWYME Pa3BUTOIO IPOrPaMMHOTO OOECIEUeHHs, IO3BOJIIOIEIO
peann3oBbIBaTH OOJBLIOE YUCIO (PYHKIIMOHATBEHBIX BO3MOYXKHOCTEH M BEICOKYIO CTETICHb HHTETPAIMU Ha
IIPOTPaMMHOM (CHCTEMHOM) YPOBHE C IPYTHMH CHCTEMaMH OXPaHbI M 0€30I1aCHOCTH.

[IporpaMMHBI ypOBEHB MpEAINoNaraeT OOBEAWHEHHWE DPA3MUYHBIX CHCTEM Ha OCHOBE EAWHOU
MIPOTPaMMHO-aITapaTHON TIaTGOPMBI, C SIMHBIM KOMMYHHKAIIMOHHBIM TIPOTOKOJIOM W oO0IIei 0a3oit
JTAaHHBIX.

O0bruHO Tpu  moctpoeHnn cereBbix CKVY]/[  HCHONB3YIOTCS YeThIpE YPOBHS  CETEBOTO
B3aUMO/ICICTBHUSI.

[lepBslit (BbICIINIT) YPOBEHb IMPEICTABISET COOO KOMIIBIOTEPHYIO CETh THIIA KJIMEHT/CepBep Ha
ocaoBe cetu ETHERNET, c¢ mnportokomom ob6meHa TCP/IP u ¢ WCHONBb30BaHUEM CETEBBIX
onepannoHHbIX cucteM Windows NT mmm Unix. DTOT ypoBeHb 00ecIieqnBaeT CBA3b MEXKIY CEPBEPOM
1 pabOYNMHU KOMITBIOTEPAMH TTOJICHCTEM.

Bropoit ypoBeHb - CBSI3b MEXIY KOHTpOJUIEpaMH M KOMIIbIOTEpaMu nojacucteM. Ha 3ToM ypoBHe
ucnone3yercs uarepdetic RS 232.

Tperuil ypoBeHb - CBA3b MEXAY KOHTPOJUIEPAMH W CUHUTHIBAIOIIUMH YCTPOWCTBAMH. 37IECh
npumensiercs uaTepdeiic RS 485 wim, craBmme yxe craHmapToM, HHTepdeichl cunThiBaTeneil Burana
WJIA MarHATHBIX KapT.

YerBepThlii ypoBeHb - ypoBeHb m3Bemareneii OIIC u nemeit ympasieHust cOanaHCHPOBaHHBIE W
HecOaIaHCHPOBAaHHBIC PAJWANbHBIC W apeCHbIC NUICH(BI, pelICHHBIC BBIXOJHBIC LICHH YIIPABICHUS.
3nech, Kak MpaBuiIo, MPUMEHSIOTCSI HECTAHAAPTHBIC CIICIHAIN3UPOBaHHbIE HHTEP(EHCHl 1 IPOTOKOIBI
oOMeHa HHpopMalueit.

3. BBIBOP CKY ] AJIs1 OBOPYJIOBAHUS OB BEKTA

3.1. Obcneoosanue o6vekma

Bribop Bapmanta oOopynoBanus oObekta cpenctBamu CKVY]J[ cnemyer HadMHATB € €ro
obcenoBanus. [Ipu 00ce10BaHUH OLPEEIAIOTCS XapaKTEPUCTUKH 3HAYMMOCTH TIOMEILCHHI 00bEKTa,
€ro CTPOWTENBbHBIE M apXUTEKTYPHO-IIAHMPOBOYHBIE PEIICHHUS, YCIOBUS OKCIUTyaTalluH, PEKHMBI
paboThl, OrpaHMYEHUS] WM, HAOOOPOT, paclIMpeHHs IpaBa JOCTyNa OTICIBHBIX COTPYIHUKOB,
mapamMeTphl YCTaHOBJICHHBIX (MJIM MPEIIOIaraéMblXx K YCTAHOBKE Ha TAHHOM OOBEKTE) YCTPOMCTB,




Bxozsmux B CKY/I. Tlo pe3ynpTaram oOCIieIOBaHHS OMPEACISIIOTCS TAKTHUYCCKHE XapaKTCPUCTUKU U
ctpyktypa CKV]I, TexHHYecKHe XapaKTEepUCTUKA €€ KOMIIOHEHTOB, a TaKXe COCTaBJsIeTCs
TEXHUYECKOe 3aanne Ha obopynoBanue oopexkta CKVY /1.

B TexHMYECKOM 3aaHNH YKa3bIBACTCS:

- Ha3HAYCHHE CUCTEMBI, TEXHUUECKOE 0OOCHOBAHUE U OMKMCAHHE CHCTEMBIL,

- pa3MelIeHHEe COCTaBHbBIX YacTel CUCTEMBI;

- YCIIOBUS DKCIUTyaTallii COCTaBHBIX YaCTeH CUCTEMBI;

- OCHOBHBIE TEXHUUECKHUE XaPAKTEPUCTUKU TAKUE KaK:

- IPOIYCKHAst CHOCOOHOCTH B OXPaHsAEMBIE 30HBI 0COOEHHO B YaC-ITHK;

- MAaKCHMaJIbHO BO3MOJKHOE YHCIIO TOJb30BaTelIek Ha OJMH CUUTHIBATCIIb,

- MAKCUMAJIbHOE YUCIIO U BHJIBI KAPTOUYEK-TIPOITYCKOB;

- TpeOOBaHMs K MACKUPOBKE M 3anuTe coctaBHbIX yacteil CKY /] oT BaHganmm3ma;

- OMOBEIIIEHUE O TPEBOXKHBIX M aBAPUIHBIX CUTYaIIUSAX U MPHUHITHE COOTBETCTBYIOLIMX MEP MO UX
MIPECEUEHUIO WIIN TIPEIYTPEKICHHIO;

- BO3MOXHOCTb PaOOTHI ¥ COXpaHEHHSI TAaHHBIX 0€3 KOMIIBIOTEPA WIIH TIPH €r0 OTKa3e;

- IporpaMMHOE 00eCTIeYeHNEe CHCTEME,

- TpeboBaHUs K OE30MIaCHOCTH;

- TpeOOBaHUSI K AIICKTPOIUTAHHIO;

- 00CITy’>)KUBaHHEC ¥ PEMOHT CHCTEMBI;

- TpeboBaHUs K BO3MOXXHOCTH BKItO4YeHHs1 cucteMbl CKYJ[ B HHTErpHpOBaHHYIO CHCTEMY
0C30IaCHOCTH.

3.1.1 ApXUTeKTYPHO-IJIAHUPOBOYHBIE U CTPOUTEIbHbIE PellIeHUs

[Iyrem m3ydeHms deprexel, o0xoma M ocMoTpa OOBEKTa, a TaKKe IPOBEACHHUS HEOOXOIMMBIX
N3MEPEHUI ONPENEIIOTCS:

- KOJIMYECTBO BXOJOB/BBIXOJIOB M MX T'€OMETpPHUYECKHE pa3Mephl (IJIOMa/ab, JHHEHHBIC pa3Mepsl,
NIPOITyCKHAsk CIIOCOOHOCTB M T.I1.);

- Marepuall CTPOUTENbHBIX KOHCTPYKIIHH;

- KOJIMYECTBO OTACIIBHO CTOSIINX 3IIaHI/H71, HUX 3TAXKHOCTD,

- KOJIMYECTBO OTKPBITHIX IIOMIAIOK;

- KOJIMYECTBO OTAIUIMBAECMBIX M HEOTAIUIMBAEMBIX TOMEIICHUH U UX PACTIOIOKEHHE.

3.1.2 YcaoBus 3KcnayaTalum

VY4uTHIBaTh BPEAHOE BO3JCHCTBHE OKpYyXKalollel Cpeibl CleNyeT JHUIIb s MCHOJIHUTENbHBIX
YCTPOICTB, CUMTHIBATENEH M KOHTPOJUICPOB (COBMELIEHHBIX CO CUHMTBHIBATEISIMH B  OJHOM
KOHCTPYKTHBHOM OJIOKE), TIPeAHA3HAYCHHBIX Ul pabOThl BHE OTAIUIMBAGMbIX 3aKPBITHIX MMOMELICHHI
100 B 0COOBIX YCIOBHSX (3aIBUICHHOCTD, NOBBIIICHHAS BIQKHOCTD, OTPHUIIATENIbHAS TEMIIEpPATypa U T.
1.). dnst nHanexxHo#t padorel CKY /] Ha 00bekTe HEOOXOANMO YUUTHIBATH BIMSHUE SJIEKTPOMAarHUTHBIX
MOMeX, T[epenajpl HaNpsDKCHUS TUTAaHWs, YAAICHHOCTh CYMTHIBaTeNeil M KOHTPOJJIEPOB OT
YIIPaBIISIOLIETO [IEHTPA, 3a3¢MJICHHE COCTABHBIX YaCTeH CHCTEMBI U T.I1.

3.1.3 UnrerpupoBannsble cuctemMbl oxpansl (MCO)

B HacTosmiee BpeMst 10001 KPYITHBIH U OCOOCHHO BayKHBIH 00BEKT MMEET BeCh HA0Op TEXHIMUECKIX
cpencte Oe3omacHocTH, BKMtodaromuii B cebs cucremsr OIIC, TCB, CKY/l u n.p. MHOrooOpasue n
Pa3pO3HEHHOCTh 3THUX CHCTEM Ha OJHOM OOBEKTe NPUBOMUT K HEIP(PEKTHBHOCTH HX PaOOTHI,
TPYAHOCTSAX B YIPAaBICHUH M 00chyxuBaHHH. OOBEIWHCHHUE BCEX CHUCTEM B CIUHBIA MPOrPAMMHO-
anmapaTHbId KOMIUIEKC (Wid qpyrumu ciioBamu co3aanue CO ¢ obmieit nH(opMaIoHHo# cpeoi u
€IMHOM 03301 TaHHBIX ) MO3BOJISIET:

- MHHUMI3HPOBATh KamUTaJIbHBIE 3aTpaThl Ha OCHAaIIeHHe oO0bekTa. ArmnmapaTHas dYacTh
3HAYUTEIFHO COKPAIIAETCs KaK 3a CUET MCKIIOUYCHUS AyOIHMpyIomiel anmapaTypsl B pa3HbIX CHCTEMaX,
TaK U U3-3a yBeNWIeHUS 3P(QEKTUBHOCTH PaOOTHI KaXKIIOW CHCTEMBI;

- Ha OCHOBC IIOJIHOW W OOBEKTUBHONW WH(OPMAIMH, MOCTYHAMMICH OmepaTopy 3HAYUTEIHHO
COKpaIaeTcsi BpeMs, HEOOXOIMMOE Ha MPHHATHE COOTBETCTBYIOIIUX PEIICHUHA IO MPECECUCHUIO
HECaHKIIMOHUPOBAHHOTO IIPOHUKHOBEHHUSI, IIPOXOJY M APYTUX YPE3BbIYaliHbIX CUTYallMil HA 00BEKTE;

- ONTUMHU3UPOBATH HEOOXOIMMOE YHCIIO ITOCTOB OXPAaHBI M CYIIECTBEHHO CHHU3UTH PAcXOIbl HA UX
CoIlepXKaHNe, a TAKKE YMECHBIINTD BIMSHIE CYOBEKTHBHOTO YEIIOBEUECKOTO (haKTOpa;

- YETKO pa3rpaHUYMTh MpaBa JOCTYIA KaKk CBOMX COTPYAHUKOB, TaK W IIOCTOPOHHUX B OXpaHSIEMBIC
ITOMEIICHUS U K TIOJIYICHUIO HH(OPMAIIHH;

-  aBTOMATHU3WPOBaTh TMPOIECCHl B3SATHS, CHSITHS OXPAHACMBIX MOMECIICHHUH, BKIIIOYCHUS



TEJICBU3MOHHBIX KaMep, KOHTPOJIS UIEH(POB OXPaHHO-IT0KAPHOH CUTHAIN3AINH U T.11.

IIpu cozmanuu MCO cnemyet yauThIBaTh:

- BO3MOYKHOCTh COBMECTHOH CHHXpOHHU3AIMHK Bcex cocTapiisromux MCO ycTpoicTs;

- BO3MOKHOCTb MHTETPAIMHU Ha TPOTPAMMHOM, aIlllapaTHOM M PEJICHHBIX YPOBHSIX;

- BO3MOXXHOCTb OPraHW3allMy JHWHUK CBSA3M CTaHIApPTHBIX MHTepdericoB RS 485 m RS 232 (mpnm
3HAYUTENILHON YAaJEHHOCTH MaHeNe CUCTEM CUTHAIM3AaLUU U YIPaBICHUS JOCTYIIOM);

- COCTOSIHUE BBIXOJIOB TPEBOTH CPEJCTB CUTHAIU3AIMU WU YIPABIECHUS JOCTYIOM B Pa3IMYHBIX
peXuUMax, TaKk KaK OTEUECTBEHHBIE M OOJNBIIMHCTBO 3apyOeKHBIX CPEACTB OXPaHHON CHTHAIH3ALUU
HMEIOT B JIEKYPHOM PEXHMME Ha BBIXOJIC 3aMKHYTBIE KOHTAKThI, KOTOPBIE Pa3MbIKAIOTCSI IIPU TPEBOTE.

3.2 Tpebosanusa k ochosenvim komnonenmamn CKY/[

3.2.1 TpeGoBaHus K yCTPOICTBAM UCIOJHUTEIbHBIM

YcTpolicTBa HCHOMHUTENBHBIE JODKHBI 00eCIIeunBaTh OTKPBITHE/3aKPBITHE 3alIOPHOTO MEXaHHW3Ma
WIA YCTPOMCTBA 3arpakJCHUs MpH IMoJade YIPaBISAIOIMIErO CHTHaJa OT KOHTpOJUIepa, a TaKKe
HEO0OXO0IMMYIO ITPOITYCKHYIO CIOCOOHOCTB JUISl TAHHOTO OOBEKTA.

[TapameTps! ynpaBIsIoIIero curHaina (HarpsbkeHHe, TOK U JUTUTEILHOCTh) TOJDKHBI OBITh yKa3aHbl B
cranzaprax u/wii TY Ha KOHKPETHbIC BUJIbI YCTPOIMCTB 3arpakAeHHs.

Pexomengyemast BenmMuuMHa HampspDKeHUS nuTaHus 12 wim 24 B, omHako IsI HEKOTOPHIX BHIOB
MIPUBOJIOB HICIIONHHUTENBHBIX YCTPOHCTB (BOpOTa, MAacCHBHBIC IBEpH, MUIATOAyMBI) JOITYCKAeTCs
HCTIONB30BaTh AMeKkTponutanue ot cetu 220/380 B.

VYMBIIUICHHOE TOBPEXKICHNUE HAPYXHBIX 3JIEKTPUYECKHX COCIUHHUTENBHBIX IeNed He JIOJDKHO
MIPUBOANTH K OTKPBIBAHHUIO YCTPOHCTBA 3arpaskACHHS.

B ciiydac ImponagaHust QJICKTPONIUTaHUA B yCTpOﬁCTBaX UCITOJITHUTCIIBbHBIX JOJIDKHa
MIPEeIyCMaTPUBATHCS BOZMOXKHOCTh IMUTAHUSA OT PE3EPBHOTO MCTOYHMKA TOKA, a TaK K€ MEXaHHYECKOe
aBapuifHOE OTKpBIBalTE YCTPOMCTB 3arpakAeHHs. ABaphifHash CHCTEMa OTKPHITHS JOJDKHA OBITH
3alIHIIeHa OT BO3MOKHOCTH HCIIONB30BAHUS €€ ISl HeCAaHKIIHOHUPOBAHHOTO IIPOHUKHOBEHMUSL.

YcerpoiicTBa NCTIOMHUTENBHBIE 0JDKHBI OBITh 3alUIIEHB! OT BIMSHUS BPEIHBIX BHEIIHUX (hakTOpoB
(9JIEKTPOMArHUTHBIX TOJIEH, CTATHYECKOTO OJJICKTPUYECTBA, HECTAaOMJILHOTO HANpSDKEHHsS MUTaHUSA,
TIbIIU, BJIQXKHOCTH, TEMIICPATYPhI U T.H.) U BaHJAaJIu3Ma.

[Ipu BBIOOpE MOBOMYMKOB HEOOXOAWMO YUUTHIBATH HArpy3Ky (Bec) ycTpoiicTBa 3arpaxIeHus, a
TakKe KOJIMYECTBO IHMKIIOB OTKPBITHS/3aKphITHA. J[aHHBIC TapaMeTphl YKa3bIBAIOTCS B MACIIOpTE Ha
H3JIeIHE.

3.2.2 TpeGoBaHus K ycTpoiicTBaM HAeHTHIHKALUM TOCTYyNA

CuuThIBaTeNM JODKHBL OOCCIICUMBATH HAACKHOE CUMTHIBAHHE KOAa C HACHTH(HKATOPOB,
npeoOpa3oBaHUe ero B HIICKTPUUSCKUI CHTHAT U IIepeaavy Ha KOHTPOJLIEp.

CunThIBaTENM DOJDKHBI OBITH 3aIIMINEHBI OT MaHWITYJIMPOBAHUS IIyTeM Iiepebopa, moxdopa Koxa u
panrovacTOTHOTO CKAHMPOBAHHSI.

[Ipu BBOJIE HEBEPHOT'O KO/ TOJDKEH OJIOKMPOBATHCSI BBOA Ha BPEMsl, BEIMYMHA KOTOPOTO 3a/1aeTCs
B ITaCHIOPTax Ha KOHKPETHBIE BHUJBI CYMTHIBaTeNEH. BpeMs OJ0KHPOBKU JOKHO OBITH BEIOPAHO TaKUM
00pa3oM, 9TOOBI 00ECTIEYNTE 3aJaHHYIO IMPOITYCKHYIO CIIOCOOHOCTH P OTPaHNYEHHUH YHCIIa MOMBITOK
noxbopa. Ilpu Tpex TWOMBITKaX BBOJA HENPABWIBHOTO KOJA MOJDKHO BBINABATHCS TPEBOXKHOE
u3Benienue. s cucreM, paboTaOIIMX B aBTOHOMHOM PEKHME TPEBOXKHOE M3BEILCHHUE MepeaaeTcs Ha
3BYKOBOI/CBETOBO OIOBELIATElb, a IJIsl CHCTEM, Pa0OTAIOIINX B CETEBOM PEXHMME - Ha IIEHTPaIbHBIN
MYJIBT ¢ BO3MOXHOCTBIO TyOJIMPOBaHUs 3ByKOBBIM/CBETOBBIM OIOBEIaTesieM. TpeBOKHOE M3BELICHHE
JIOJDKHO BBIJIABATHCS TAKXKE HPH JTF000M aKTe BaHIAU3MA.

KoHcTpykius, BHEIIHWMA BHA W HAANMCH Ha MACHTU(UKATOPE M CUHUTHIBATENE HE IOJDKHBI
NPUBOIHUTH K PACKPBITHIO CEKPETHOCTH KOJIA.

YerpoiictBa WIACHTH(UKAIMM aHAJOTMYHO HCIIONHHUTENBHBIM yCTPOWHCTBAM JIOJDKHBI  OBITH
3aIIMIIEHBI OT BIMSHUS BPEJHBIX BHEIIHUX ()aKTOPOB ¢ BaHAAIN3MA.

WnentndukaTopbl JOIKHBI OBITH 3alUIIEHBI OT MOJJICIIKU U KOITMPOBAHUSI.

HpOHSBO}II/ITCHB JOJDKEH rapaHTUpOBaTb, 4YTO I[aHHI:-IfI KoL I/II[eHTI/I(l)I/IKaTOpa HE TIOBTOPUTCA HJIN
yKa3aTb yYCIOBHA IIOBTOPSIEMOCTH KOAZa MW Mephl 10 MPEJOTBPAIICHUIO  HCIIOJIb30BAHUS
UICHTH(HKATOPOB C OIMHAKOBBIMH KOJAMH.

B macmoprax Ha KOHKpETHbBIC BHABI HICHTU(QUKATOPOB, NODKEH OBITh ONpeleieH MHHHUMYM
KOJIOBBIX KOMOMHAIMH.

Jnst  aBTOHOMHBIX CHCTEM TMOJIB30BAaTeNb JOJDKEH HWMETh BO3MOXKHOCTH CMEHUTH WIIH
MIepeyCTAaHOBUTh OTKPBIBAIOIIMK KOJ HO Mepe HeobxomumocTH, HO He MeHee 100 pa3. CmeHa koma



JIOJDKHA OBITH BO3MOXKHA TOJIBKO ITOCIIE BBOAA JICHCTBYIOIETO KOJIA.

[Ipu BeIOOpE MAEHTH(HUKATOPOB ClEAYyEeT UMETh BBHIY, YTO KJIaBHaTypa oOecreurBaeT HHM3KHA
YpOBEHb 0€30IacHOCTH, MarHUTHBIE KapTOYKHd - cpenHuit, Proximity, Bwuramn xapTouxum u
anekTpoHHble Kmoun Touch Memory - BBICOKHH M OHOMETpHYECKHE - OYCHb BBICOKHI YPOBEHB
0e30macHOCTH.

3.2.3 TpeGoBaHus K YCTPOiicTBAaM KOHTPOJISA M YIIPaBJIeHUS 10CTyIOM

Konrposutepsl, paboTaroniye B aBTOHOMHOM PEXHME, JO0JDKHBI 00ecTieunBaTh MpueM HH(GOpMaIin
OT cyMThIBaTeneil, oOpabOTKy HH(pOpManuu ¥ BBIPAOOTKY CHI'HAIOB YIPaBICHUS ISl YCTPOMCTB
HUCIIOJIHUTCIIbHBIX.

KonTpomnepsl, paboTaroniie B C€TEBOM PEXUME, TOHKHBI 00ECTIeUnBaTh:

- 0OMeH mH(poOpManueH MO JMHUN CBSI3H MEKAY KOHTPOJUIEPAMH W YHPaBIISIOIIAM KOMIIBIOTEPOM
WM BEAYLIMM KOHTPOJIIIEPOM;

- COXPaHHOCTH ITIaMsITH, YCTAaHOBOK, KOJOB HACHTU(HKATOPOB ITPpH OOPHIBE CBSI3H C YHPABIISIOIINM
KOMITBIOTEPOM (BEIyIIMM KOHTPOJUIEPOM), OTKJIIOYEHWM ITUTAaHHWs U IPH IEepexoJiec Ha pe3epBHOE
MUTAHUE,

- KOHTPOJIb JIMHAM CBS3U MCXKIY OTACJIBHBIMU KOHTPOJUJICpaAaMU U MEKAY KOHTPOJUICpaMH U
YIIPABIIAIOMIAM KOMITBIOTEPOM.

st rapanTupoBanHoi padotel CKY /] paccTosiHre MeXIy OTIEIbHBIMA KOMIIOHEHTAMH HE JIOJDKHO
MIPEBBIIATH BETMYMH, YKa3aHHBIX B MTACIIOPTaX (€CJIM HE UCIIONB3YIOTCS MOIEMBI).

[Iporokonsl ooMeHa mHpopManueid n nHTEp(EHCH J0DKHBI OBITH CTaHAAPTHBIX TUHOB. Buabl u
napaMeTpsl MHTepENCOB JTODKHBI OBITh YCT@HOBJIEHBI B IACHOpTax W/WIM JPYrHX HOPMAaTHBHBIX
JIOKYMEHTaX Ha KOHKPETHBIE Cpe/ICTBa ¢ yueToM o0mux TpedoBanuit OCT 26139.

Pexomengyemblie THITBI HHTEP(EHCOB:

- MeXIy KOHTpoimiepamu - RS 485;

- MEXJy KOHTPOJIJIEpAMH U YIPaBJISIOMINM KOMIBIOTEPOM - RS 232.

[IporpammHOe obecnieyeHue JOIKHO 00eCcIeunBaTh:

- MTHULMAIU3alUI0 HICHTU(UKATOPOB (3aHECEHHE KOIOB HACHTU(HHUKATOPOB B MAMSITh CHCTEMBI);

- 3aJIaHUC XaAPAKTECPUCTUK KOHTPOJIUPYEMBIX TOUCK;

- YCTaHOBKY BPEMEHHBIX HHTEPBAJIOB OCTYIMA (OKOH BPEMEHH);

- YCTaHOBKY ypOBHEH JOCTYIIa JUIsl TTOJIb30BATENICH;

- IPOTOKOJIMPOBAaHNE TEKYIINX COOBITHIA;

- BeZieHe 0a3 TaHHEIX;

- COXpaHCHUC JAaHHBIX U YCTAHOBOK ITPU aBapuiAXx U C6OHX B CUCTCMC.

Yposenv 0ocmyna - cCOBOKYIMHOCTb BPEMEHHBIX HWHTEPBAIOB JOCTyHa (OKOH BPEMEHH) M MECT
npoxoza (MapIIpyToOB MepeMeIeHHNs ), KOTOpbIe Ha3HAYaroTCs ONpPEeISHHOMY JIMIY WM TPYIIIE JIMLL,
KOTOPBIM pa3pelleH JOCTYII B 3aJJaHHbIe OXpaHsIeMble 30HbI B 33/laHHBIC BPEMEHHBIE HHTEPBAbI).

[IporpamMmHOe oOecrieueHHe NOKHO OBITh YCTOMYMBO K CIIy4allHBIM M IIPEJHAMEPEHHBIM
BO3/IEHCTBHAM CIIEIYIOLIETO BUIA:

- OTKJTIOYEHHUE YIPABIAIOIIETO KOMITBIOTEPA,;

- IPOrpaMMHBIH cOPOC YIIPABIISIONIEr0 KOMITBIOTEPA;

- anmnapaTHBIA cOPOC YIPaBISIOLIET0 KOMIIBIOTEPA;

- HOKaTUe Ha KJIaBUaType CIy4ailHBIM 00pa3oM KIIABHII,

- CITy4aifHbIA 1epebop MyHKTOB MEHIO MIPOrPaMMEI.

Ilocine yka3zaHHBIX BO3INEHCTBUM M IOCIIE IIEpe3allyCKka IIPOrpaMMbl [OJDKHA COXPaHSATBCS
paboTOCTIOCOOHOCTh CHCTEMBI M COXPAaHHOCTh YCTAHOBJICHHBIX JAHHBIX. YKa3aHHBIC BO3/CHCTBHS HE
JIOJDKHBI TPUBOANTH K OTKPBIBAHHMIO YCTPOMCTB 3arpakA€HHsS M M3MEHEHHUIO JEHCTBYIOIIMX KOJOB
JIOCTyma.

[IporpamMmHOe obecrieueHre JODKHO OBITh 3allIMIIEHO OT MPEJHAMEPEHHBIX BO3/ICHCTBUHN C LEbIO
HM3MEHEHHUs YCTaHOBOK B CHCTEME.

Bup u creneHp 3amuThl JOIDKHBI OBITH YCTaHOBJICHBI B ITACIIOPTaX Ha KOHKPETHBIC BUJBI CPEIICTB
wm cucteM. CBeleHHs TNPUBEICHHBIE B TEXHWYECKOH MOKYMEHTAI[MM HE JOJDKHBI PACKPHIBATH
CEKPETHOCTH 3aIIUTHI.

[IporpammHOoe  obecnieyeHMe TP HEOOXOAMMOCTH  JIOJDKHO — OBITH  3AIIMIIEHO  OT
HECAHKIIMOHUPOBAHHOTO KOITMPOBAHUS.

[IporpamMmmHOe oOecrieueHHe JODKHO OBITh 3alIMINEHO OT HECaHKIIMOHUPOBAaHHOIO JIOCTYNa C
MTOMOIIBIO TTapoJiei. KommuecTBo ypoBHEH AOCTYyIa O MapoyIsiM JOJDKHO OBITH HE MeHee 3.

PexomeHnyeMble ypoBHU 1OCTYIA 110 THUITY I10JIb30BATEIEH:

miepBbIi ("agMuHUCTpanuA") - JOCTYH KO BCeM (DYHKIUSM KOHTPOIIS U JOCTYIIA;



- BTOpOii ("omeparop") - ZOCTYH TOJBKO K (PYHKIMSIM TEKYIIEro KOHTPOJIS;

- tpetuit (""cucreMuMK") - 1OCTYN K (YHKUMSM KOH(UIypalyu IporpaMMHOro odecredeHus, 0e3
JocTyna K (pyHKIUAM, 00€CTIeUNBAIOLINM YIIPABICHUE YCTPOICTB UCHIONHUTEIBHBIX.

ITpu BBOzE Maposnst Ha SKpaHe JUCIUIES HE JOJDKHBI OTOOPaKaThCsl BBOJMMBIC 3HAKH.

Yncio CMMBOJIOB TTapOJIs IOJDKHO OBITH HE MEHee 5.

3.2.4 TpeGoBaHuA K 3JIeKTPONUTAHUIO.

OcnoBHoe anexkrponutanie CKVY /[ 10MKHO OCYIIECTBIISATHCS OT CETH MEPEMEHHOTO TOKAa YaCTOTON
50 'y ¢ HoMuHAaNBHBIM HanpsbkeHuem 220 B.

CKVY/I 10yKHBI COXpaHATh PabOTOCIIOCOOHOCTh MPU OTKIIOHEHHSX HAlpsDKEHUsSI CETH OT MUHYC 15
10 +10 % wm yacToTsl 10 =1 'l 0T HOMHHAIBLHOTO 3HAYEHHUSI.

Onexrpornuranue otaenbHeIXx CKY [l momyckaeTcst OCyImECTBISTh OT IPYTHX UCTOYHUKOB C HHBIMH
rapaMeTpaMy BBIXOJHBIX HAINpsHKEHUH TPeOOBaHUSI K KOTOPHIM YCTAHABIMBAIOTCS B HOPMAaTHBHBIX
JIOKyMEHTaX Ha KOHKPETHBIE THIIBI CUCTEM.

OnektpocHabkenne texHudeckux cpenacts CKVY/l ocymectsisiercst 10 cBOOOAHON TpyMIIBI IUTA
JIeKYpHOTO ocBellleHHs. [Ipi OTCYyTCTBMM Ha OOBEKTE LIMTA JIEKYPHOTO OCBEIICHHS WMJIM CBOOOIHOU
TpyNmel  Ha HEM, 3aKa34WK YCTAHABIMBACT CAMOCTOSITEIBHBIM IIUT 3JCKTPONMUTAHUS Ha
COOTBETCTBYIOIEE KONMMYECTBO rpymim. LT anmekTponuTaHMs, yCTaHABIMBAEMBI BHE OXPaHIEMOTO
MIOMEIIEHHUS], JOJDKEH pa3MeIlaThcs B 3alMpacMOM METAIMYECKOM Inkady M 3a0JOKHpOBaH Ha
OTKpBIBaHHE.

CKVY ]l nomxHBI IMETh Pe3epBHOE 3JIEKTPONUTAHUE IIPU NMPONAJaHUU OCHOBHOI'O AJIEKTPONUTAHMUS.
HomuHansHOe HarpshkeHHe Pe3epBHOTO UCTOYHUKA IUTaHUsI TOJDKHO ObITh 12 nm 24 B. [epexon Ha
pe3epBHOE MUTaHKWE U OOPaTHO JOJDKEH NMPOUCXOIUTh aBTOMATHYECKH 0e3 HapyIIEHHs YCTaHOBJICHHBIX
PpEeXUMOB paboTH U GyHKIHOHATBHOTO cocTostHut CKY 1.

CKVY]] momKHBI COXpaHATh PabOTOCIIOCOOHOCTH MNPH OTKIOHEHHUSX HANpsHKEHUsI PE3CpBHOTO
HCTOYHUKA MUTaHKA OT MUHYC 15 10 mmoc 10 % OT HOMUHAIBHOTO 3HAYEHMUSL.

Pe3epBHBIII HMCTOYHMK MNUTAaHUS JIODKEH O00€CHedYnTh (YHKIMOHUPOBAHHE CHUCTEMBI MPU
IIponaJaHuy HaIpsDKCHUH B CETH Ha BpeMs He MeHee 8 4.

[Ipu wucmonp30BaHMM B Ka4yecTBE HCTOYHHKA PE3EPBHOTO THMTAaHHUA aKKyMYyJATOpa, JOJDKEH
BBINIOJTHATHCS. aBTOMaTHIECKUH TTOA3aps]] aKKyMyJIATOPA.

AXKyMynsTOpHBIE OaTaped (3a MCKIIOUYEHHEM HEOOCITYKMBAaEMbIX), KaK IPaBHIIO, pa3MEIIaloTcs B
CHEUATBHBIX aKKyMYJSITOPHBIX NMOMEIICHUSAX HAa CTEIaXkax WM TOJIKaxX mKada, B COOTBETCTBUH C
TpeboBanusimu TY 45-4-710.610.236-87 B moiioHax, CTOWKUAX K BO3JICHCTBHIO arpPECCUBHBIX CPE/I.

CBHUHIIOBBIC aKKYMYJISATOPBI €MKOCThIO He Oosiee 72 A/4 W IIeIOYHBIC aKKyMYJIATOpPHBIC Oarapen
eMKkocTelo He Oonee 100 A/4 u HampsbkenuemM 1o 60 B Moryr ycraHaBinuBaThCs B OOIIMX
MIPOM3BOJICTBEHHBIX HEB3PHIBO- M HEMOXKapOOIACHBIX IIOMEMICHUAX B METAUIMYECKMX MKadax ¢
000CO0TICHHOW IPUTOYHO-BEITSXKHOM BEHTIUISAIHCH.

AKKyMYJISITOpPHBIC YCTaHOBKH JOJDKHBI OBITH 000PYIOBaHBI B COOTBETCTBHH C TpeboBaHmsMu [1YD.

IIpu ucnonp30BaHMM B KauyecTBE HCTOYHHMKA PE3EPBHOTO IHUTAHHUS AKKyMyJIATOpa WM CyXUX
Oatapell noJbkHA OBITH NPEIYCMOTPEHA HWHIMKAIMs paspsiia akKymyljsTopa HWiIM Oaraped HHXe
JIOITyCTUMOTO Tipesena. J[iIs aBTOHOMHBIX CHCTEM MHIMKALMS paspsia JOJDKHA ObITH CBETOBAas MU
3BYKOBas, UL CETEBBIX CHUCTEM 1¢aiaé paspsga akKyMyJsITopa JOJDKEH IepenaBaThes Ha IeHTPATbHBIHA
IYJIBT.

XUMHYECKHe HCTOYHMKM Toka (Oarapeiiku), BCTPOCGHHbIE B AaKTHUBHBIE WACHTU(HKATOPHI WIN
o0ecrieunBaloOIie COXPAHHOCTh JIAHHBIX JIOJDKHBI 00ecreyrBaTh pPabOTOCIIOCOOHOCTh CPEACTB
KOHTPOJIS U YIPABJICHUS JOCTYIIOM B TeUEHUE BPEMEHH, HE MeHee 5 JIeT.

4 TUTIOBBIE BAPUAHTHBI CKYJI

4.1 CKY/] ona aemonomnozo perxcuma paoomaol

CKYJ 1l-ro m 2-ro KiaccoB, padOTAIOIIMMH B AaBTOHOMHOM PEXUME, OOBIYHO OOOPYIYIOTCS:
KBapTHUPBI, KOTTE/DKU, HEOONbIINE O(UCHl, Mara3uHbl, alTeKd, TOCTUHUIBI U T.II. U Majo 3HAYUMBbIe
30HBI HAa BaXHBIX OOBEKTax. OTO II03BOJISIET palMOHaJIbHO YMCHBIOUTHL YHCJIIO KaHAaJIOB,
obcmyxuBaembrx poporocrosmmmu CKYJ[ 3-ro u 4-ro xmaccoB. Jannsie CKY/l 310 Hebompime u
HEIOPOTHE CHUCTEMBI, OOCITY)KHBAIOIINE, KaK IPAaBHJIO, O 8-MH YCTPOWCTB 3arpaxkIcHUs (IBepeH,
BOpOT, TypHUKeTOB U T.11.). CKY/] 1-r0 1 2-ro Ki1accoB MOKHO NPUMEHATH M Ha BKHBIX 00BEKTaX WIN
MIOMEIICHUX, €CIM HEeOOXOMUMBIH ypPOBEHb 0OE30ITacCHOCTH O0ECIIeYMBAECTCS CHCTEMaMH OXPaHHOH
CUTHAJIM3AIH U BUJICOKOHTPOJ.

Ha pucynke | npuBeneH BapHaHT KOHTPOJIS JOCTYIa B IOMEILICHUE ¢ OJHOH JBepbio. Ha pucynke



NPE/ICTAaBICH TMOJHBIH COCTaB CHUCTEMBI, B KOTOPHIH BXOAWT: KOHTPOJUIEpP, COBMEUICHHBIA CO
CUMTBIBATENIEM, KOJOHA0OpHAs KIIaBHATYypa, UCTIOIHUTEIBHOE YCTPOMCTBO (3aMOK), AaTUYUK COCTOSHHUS
JIBEpH, KHOIIKA aBTOMATHYECKOTO OTKPBIBAHUS IBEPH C BHYTPEHHEH CTOPOHBI, BHEIIHHE 3BYKOBOM
W/WIIN CBETOBOI OMOBEIIATENN, HCTOYHUK MTUTAHMS.

Cucrema, puBeIeHHas Ha pUCyHKe 1, oOecrieunBaeT aBa croco0a KOHTPOJIS JOCTYIA: MPOBEPKY
TOJIBKO KapTOUEK MJIM JABOWHYIO ITPOBEPKY - KAPTOUEK M KOJOBOTO HapOoIs.

B cucreme MOXXHO yCTaHaBIIMBATh, TaK Ha3bIBAEMbIi, OHCHBII pexxuM Ero cMbICaI COCTOHT B TOM,
YTO IMOJIB30BATCIIb OTKPBLIBACT SaKpI)ITLIfI 3aMOK C IIOMOIIBHO I/I,E[CHTI/Iq)I/IKaTOpa U IMpOoXOoAuT B
momMerienue. Jlamee CHapy)Xu OTKpPBIBaTh 3aMOK MOXKHO CBOOOIHO, IIPOCTBIM Ha)KaTHEM PYYKH. DTOT
PEXUM YCTaHABIMBACTCS MO JKEIAHWIO TOJB30BATENsl, HAPUMEp, IUIS TOTO, YTOOBI KaKIBIH pa3 He
MTOJIXOIUTh K NIBepU (HE HAKUMATh KHOIKY aBTOMATHYECKOTO OTKPBIBAHUS NIBEPH) M OTKPHIBATH €€
W3HYTPH, KOTJIa CTY4aTcs IIOCETHTEIIH.

IIpu peanu3anuu JaHHOTO BapHaHTa HA OOBEKTE PEKOMEHTyeTCsI:

- HCIOJb30BaTh CHUCTEMbI, HMMEIONIME MPOYHBIH METAUIMYCCKUHA KOPIYyC, KOXOHAOOPHYIO
KJIaBHATYypy C METAJUIMYECKUMH KHONKAMH, BCTPOCHHYIO HHIMKALUIO PEXKHUMOB paboOTEHI,
aHTHCA0OTAXHYIO 3alIUTy TSI TPEIOTBPAIICHUS YMBIIUICHHOTO B3JIOMa KOpPITyca KOHTpOJUIepa M
CUHTBIBATEIIS;

- HCIIONIb30BaTh CUCTEMBI HMMEIOIIME SHEPrOHE3aBHCHMYIO IAMATh M IO3BOJIIOIINE XPaHUTh
JIaHHBIE JUTUTEIILHOE BPEMSI;

- UCTIOJIb30BATh CHCTEMBI TI03BOJISIIOLINE U3MEHSATh BPeMs pa30JI0KUPOBKH JIBEpeii;

- IPOrPaMMHPOBAHHIE CHCTEMBI OCYIIECTBIISIT C IIOMOIIIBI0 MAaCTEP-KAPTOUKH U KIIaBUATYPHI.

Hanneiii coctap CKY /] MoXxeT BapbHpOBaTHCS B ITUPOKHUX TPEAEIaX U B MUHAMYME COCTOSATH U3
OJTHOTO KOHCTPYKTHUBHO 3aKOHYEHHOTO OJIoKa (B BHJE 3aMKa), B KOTOPOM Pa3MEUICHBI CUUTHIBATEIb,
KOHTPOJUIEP, MCIOJIHUTEIFHOE YCTPOHCTBO (3aIop, pureib, 3aJABMKKA U T.IL.), HHIUKATOPHl PEKUMOB
pabdotel. Ilpu srom CKYJl pabotaer B pexkume OOBIYHOTO 3aMKa, T.C. MPHU COBHAJCHUH KOJIOB
UACHTU(HUKATOPA U CYUTHIBATEINS 3aIIOPHBIN MEXaHU3M CpadaThIBaeT U Pa30JIOKUPYET ABEpPb, pa3perias
gyepe3 Hee IPOXO/.

B mpomecce pacmmpeHHs CHCTEMBI IOMONHUTEIBHO MOXET YCTAHABIMBATHCS €Il OIHH
CUHTBIBATENb A KOHTPOJNS TPOXoJa B OOpaTHYIO CTOpPOHY (WM OpraHW3allid MHOTOYPOBHETO
KOHTpOJISL JIOCTYyIla), BBHIHOCHBIC CBETOBBIC/3BYKOBBIE OIOBEINATENH, YCTPOHCTBA aBTOMAaTHYECKOTO
OTKPBIBaHUsI/3aKPBIBAHUS IBEPH U T.JI.

Ha pucynke 2 npuBeneH Bapuant obopymoBanus CKYJI, paboraroiieii B aBTOHOMHOM PEXHUME,
00BEKTa C HECKOJIBKUMH IBEPSIMHU.

JlaHHBIN BapHaHT IOCTPOCHUS CHCTEMBI OTIMYACTCS OT IMPENBIIYIIEro TOJBKO JIUIIb PAaCIIHpECHHEM
(GyHKIMA 1 00bEMOM MMaMSTH YIPABIAIOMIEr0 KOHTPOIIIEpa, a TAK)KE ero KOHCTPYKIHeH. CUUTHIBaTEIN
U WCIIOJIHUTEJBbHBIC YCTPOMCTBA Pa3MEIICHBl B Pa3HBIX KOHCTPYKTHUBHBIX OJIOKaX W yHpaBICHHE UMHU
OCYIIECTBIISIETCSl Yepe3 oOmmi KOHTposuiep. B cucremy Moryr OBITH BBEJECHBI JIOMOJHUTEIbHBIC
GbyHKUIMK:

- KOHTPOJIb MMPOXO/a B IBYX HAIIPABICHUSX;

- aBTOMaTHYECKOE OTKPBITHE U 3aKPHITHE IBEpe IIPH aBapUUHBIX U TPEBOKHBIX CHTYAITHIX;

- lepeiada TPEBOKHBIX COOOIIESHHIA Ha MTOCT OXPaHEI;

- perucTpanus MpoUCXOIAIINX COOBITHH C IOMOIIBIO PUHTEPA, IMOIKII0OYaEMOr0 K KOHTPOJUIEPY.
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Pucynok 2 - O6opynosanue CKY [l 00bekTa ¢ HECKOJIEKHMU TBEPSIMHU

[IporpaMmupoBaHuE CHCTEMBI OCYIIECTBIISIETCS KaK C MOMOIBI0 MacTep-KapTOUKU U KIIABHATYPHI,
TaK ¥ ¢ IOMOIIBIO TIEPEHOCHOTO KOMITBIOTEpa.

B cBOoEeM 3aKOHUEHHOM BH[E JAaHHYIO CHCTEMY MOXHO Jierko Bkmounth B CKVY /I, paboratomtyio B
ceTeBoM pexume. J[Isi 3TOro HeoOXOIUMO HCIIONB30BaTh KOHTPOJUICP ITO3BOJSIOMNN padoTaTth B
CETEBOM pPEXHMME C APYTMMH KOHTPOJUIEPAMH HJIM HCIIOJIB30BaTh JIOMOJHUTEIBHBIA MOAYIb CBSI3H,
oOecrneunBarIUi 00beTMHEHNE KOHTPOJUICPOB uepe3 uatepdeiic RS 485.



4.2 CKY]] ona cemesozo pexcuma pabomut

CKVY]] 3-ro u 4-ro KiaccoB IpeAHa3HAa4YEHB! A1 000pYNOBaHHSA KPYIMHBIX OOBEKTOB TaKMX Kak
0aHKH, KpyNHbIE YUYpeXICHUS W (UpMbl. HECOMHEHHBIM JOCTOMHCTBOM OJTHUX CHCTEM SBIISIETCS
BO3MOXKHOCTh IPAaKTHYECKH HE OTPAaHHUYEHHOTO pacUIMpeHHs. Takue CHCTEMBl IO3BOJSIOT
00CITy>KUBaTh AECATKHU THICAY MOJIb30BATEICH.

B oTHOcHTENBHO HEOONBIIMX M HENOPOTMX CHCTEMax 3-TO Kiacca MCIOJIb3yeTcs IMOCTPOCHHE
cucremsl CKY ], mpu KoTopoM B OIHY KOHTpOJIHpyeMyro JTHHAI0 HHTepdeiica RS 485 Brimrouarores Bce
KOHTPOJUIEPHI, a 6a3a TaHHBIX 3arPY’KaeTCs B OJIMH YIPABIIONINN KOHTpOJIEp (MacTep-KOHTPOIIEp).

Takoe mnocrpoenne obecneunBaer rubOkocTh BerpamBanus CKVY/l B uHTEphep IOMELIECHHH,
MHHUMH3AIMI0O KOMMYHHKALMOHHBIX COCAMHEHWII W OOJbIIME pAacCTOSHUS MEXAy O0ObeKTamu
YIIPaBIEHHUS.

OddexruBHocTs pabotsr CKVYJ[ 4-ro «kiacca, oOycilOBIeHa BO3MOXHOCTBIO CO3aBaTh
pa3BEeTBICHHBIE, JOCTATOYHO MHOTOYMCIICHHBIC COCIMHEHHMS KOHTPOJUIEPOB U  YHPABIISIOIINX
KOMITBIOTEPOB B €AMHYIO CHCTEMY. MOIYIIEHOCTb TIOCTPOECHUS JAHHBIX CHCTEM 00eCTIeunBacT:

- THOKOCTb KOH(HTYpalny;

- IPOCTOTY MOHTa)Ka, TEXHUYECKOT0 00CIY)KUBaHHUS U PEMOHTA;

- BO3MOXKHOCTH PacCIINPEHHsI CUCTEMBI;

- IEHOBYIO () (EKTHBHOCTE;

- JIETKOCTb COINpPSDKCHUSI C YCTPOWCTBaMHM CEpBHCHOW aBTOMATHKH (ympaBiieHHE JH(TOM,
OCBEILCHHEM, CHCTEMaM1 KOHANIIMOHUPOBAHUS | T.11.).

Ha pucynke 3 mpuBeneHa nmpumepHasi cTpykrypHas cxema mocrpoenust CKY/l 3-ro kmacca (64
KOHTpPOJIpYeMble JBepH) Ha 0a3ze MHOrO(YHKIHMOHAIBHOTO KOHTPOJUIEpA, WMEIOLIEro MOJIYJIBHYIO
KoHCTpyKIuio. Ha pucynkax 4-6 npuBeeHbl BapHaHThI TOCTPOCHUS CHCTEM 4-T0 Kiacca.

CoennHEHNE KOHTPOJJIEPOB MEXIy COOOH M TOJKIIOUEHHE KOHTPOIIEpa K Pa3IHYHBIM
nepudepuitHbIM  yCTPONCTBAM, BXOASAIIMM B COCTaB CHCTEMBI OOECIIEUMBAETCS IPU IOMOIIN
Pa3IUYHBIX MOYJIEH.

K omHOMy KOHTpOIepy MOXKET OBITh IONKIIOYEHO [0 8 CUMTHIBATENICH pa3IMuHOroO THUIIA,
HampuMep, CUUTHIBATEIb MarHUTHBIX KapTO4YeK, CUUTHIBATENbh OECKOHTAaKTHBIX KapTOYEeK, KJIaBHATypa
(xomonabopuuk) u 1.p. IloakimodeHue cyMTHIBATENEH OCYIIECTBISETCS 4Yepe3 COOTBETCTBYIOLIMMH
CUHATBHIBAIONIMA MOAYNMh, paboTalommii ¢ JABYMSI CUHTBHIBAIONIMMH ycTpoicTBamu. [lommmo
CUMTHIBATEINCH, OH TaKKe KOHTPOJIMPYET AATYUKH COCTOSHUS JIBEPEH M KHOIIKM NX OTKPBIBAHUS, IPyrHe
BCIOMOTaTEIbHBIE YCTPOICTBA.

Wudopmanus 0 COCTOSHHUM MHBIX BHEIIHHX YCTPOWCTB MOCTYNAET B KOHTPOJUIEP uYepe3 MOAYJb
BXoza/Beixona. [locpeacTBoM 3TOro e MOyl KOHTPOJUIEP YHpaBisieT pabOTON HCHONHUTEIBHBIX
YCTPOMCTB, YCTPOWCTBOM BBIAAYM TPEBOXKHBIX U3BEHICHWH . MoOayab CBSI3UW oOecreunBaeT
00bEANHEHNE KOHTPOIJIEPOB B EAUHYIO CHCTEMY, MPOTSKEHHOCTHIO 10 1 KM ¢ MOMOIIbI0 HHTEpdelica
RS 485, a tarxxe nmpu HEOOXOOUMOCTH 00BEANHEHHE KOHTPOIJIEPOB M YIPABISIONIETO KOMIBIOTEpPa B
KOMITBIOTEPH3NPOBAHHYIO CHUCTEMY C ToMoInbio MHTepdeiica RS 232. Moayns mnpuemo-niepenaun
yIpasisieT paboToi cuuThiBaTeeld OECKOHTAKTHBIX Kaproyek (Proximity).

OnuH KoHTpomaep MoxkeT obcmyxuBate 10 10000 mnonb3oBateneil. [lns yBenuueHHs wucia
MIOJIb30BaTeNEH MOXKET IPHUMEHATHCSI MOy b PACITUPEHNS aMSsITH.

Cucrems 4-ro k1acca OOBIYHO CTPOSTCS Ha 06a3e TaKuX jke MHOTO(YHKIMOHAIBHBIX KOHTPOJUIEPOB,
KoTOopele wucnomb3ytorest i moctpoeHuss CKVYJIl 3-ro kmacca, OOBEIMHEHHBIX B EIWHYIO
KOMIMBIOTEPHYIO CeTh. [IpH CO31aHUM KOMIBIOTEPHOI CETH KOHTPOJUIEPH! B KOIMUYECTBE 10 32 €AMHUIL
MOT'YT OBITh OOBEANHEHBI B OJIHY BETBb B COOTBETCTBUH C PUCYHKOM 4. B aTOM Cilyuae Moayib CBSI3H
BKJIIOYAETCsl B TMEPBBIN MO MOPSIKY KOHTpOJUIEp BeTBH. Uepe3 HEro OCYIIECTBISETCS CBSI3b 3TOrO
KOHTpOJUIEpa ¢ KOMIbIoTepoM 1o uHTepdeiicy RS 232. O6MeH nHdopmaiueid Mexay KOHTpOIIEpaMu
mpousBomuT 1o uHTEpdeiicy RS 485. Kpome Toro, MOmyms CBS3M OCYIIECTBIISIET MpeoOpa3oBaHHE
¢dopmara u ckopoctu nepenaun MaHHbIX RS 232/RS 485. Kaxmplii KOHTpOJIEp B BETBU MMEET CBOM
azpec.

JanpHeiilee HapalMBaHUEe CUCTEMbI BO3MOXKHO ITyT€M OpraHu3aluu Heckonbkux (no 10) BerBeit
KoHTpoiuiepoB. [Ipumep opraHuzanuu JByX BETBEH MOKa3aH Ha pUCYHKE 5. Moaynb CBA3M HEPBOro
KOHTpOJIIepa MpeoOpa3oBBIBACT C OJHON CTOPOHBI IOTOK JAHHBIX, MOCHUIAEMBIX C YIPABISIOLIETO
KOMITBIOTEPA Ha KOHTPOJUIEP, @ C APYrOH - MOTOK BBIXOJHBIX JAHHBIX, MApaUICIbHO IOaBAEMbIX Ha
aZipecHble MOAYIH CBS3M B BETBAX. KakIplii agpecHBIi MOIYNb CBSI3M OOMEHHMBACTCS NaHHBIMH C
KOHTPOJUIEPAMH B BETBSX W MOIYISIMH CBsI3M. Takasl paclIMpeHHasi CeTh IMO3BOJISIET OOCITy)KHUBAaTh 10
320 xoHTpOIIEpoB U 2048 KOHTPOIUPYEMBIX TOUEK.

[Ipn HeoOXOAMMOCTH BETBb KOHTPOJUICPOB MOXKET OBITh yBeiuyeHa eme Ha 1 kM. J{nsg artoro
yIUIMHSAEMas BETBb (CM. PHUCYHOK 6) IOAKIIOYAeTCS K MEpBOMY KOHTPOJUIEPY HOBOW BETBH dYepe3



MOJyJIb CBSI3H. J{JIsI CBA3M MEKITy KOHTPOJUIEPAMH 10 MPESIKHEMY HCIOIb3yeTcs uaTepderic RS 485.

IIpn opranuzaunuu

KOMIIBIOTEPU3UPOBAHHBIX

CKY pexomeHtyeTcs

npuMmeHats  IBM-

coBmecTuMble KommbioTepsl Tua PENTIUM ¢ O3V 16 Mb u Oonee, AByMsi MOCIEA0BaTEIbHBIMHI
mopraMi M oO0beMoM BuHYecTepa He MeHee 528 MB. Kommbprorepsl 3TOro THHa yIOBICTBOPSIOT
MOTPEOHOCTSIM JTFOOO0M CHCTEMBI M TTO3BOJISIOT MOJICPHU3UPOBATH €€ B OYAyIIEeM.
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Pucynox 3 - IlpumepHas ctpykTypHas cxema nocrpoenust CKVY /[ 3-ro knacca
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PI/IcyHOK 6 - YBemuueHue JUIMHBI BETBU NTPU UCTIOJIB30BAHUU JIBYX MOZ[yJ'Ieﬁ CBA3H

Hannume onmcaHHBIX MOXIyneH MHOTO(QYHKIMOHAIBHOTO KOHTPOJUIEPA CO3AaeT  OOIbIINe
BO3MOJKHOCTH TI0 YIIPaBIICHUIO pa3HOOOpa3HOH mepudepreil cucteMsl. B kauecTBe KOHTPOIHPYEMBIX
TOYEK MOTYT BBICTYIAaTh CUMTHIBAIOIIME TOJIOBKH, Pin-KiaBHaTyphl, 3aMKHYTbIe/pa30MKHYTbIE
KOHTAaKThl KHOIIOK, peJie, BBIXOJHbIE KOHTAKTHl pa3IMYHBIX OOBEMHBIX WM ITOBEPXHOCTHBIX
n3Benareneil. B kauyecTBe HCIOMHUTENBHBIX YCTPOMCTB MOTYT MCIIOJIB30BATHCS 3JIEKTPO3aMKH JIBEPEH,
UCIIOJIHUTEJIbHBIE YCTPOMCTBA 1LIar0ayMoB, TYpHUKETOB, YCTPOWCTBA TPEBOXKHOTO OIOBELICHHS U
OCBEILECHHUS, TEICBU3NOHHBIE KAMEPHI U T.1.

Jlormyeckoe yCTpoicTBO (Tpolteccop) KOHTPOIUIEpa TIO3BOJISIET MPOHU3BOIAUTH HEOOXOAUMYIO
YCTaHOBKY I1apaMeTpOB JOCTyna B Ka)KAOW KOHTPOJBHOW TOYKE IIPU IOMOIIM HPOrPaMMHOIO
oOecrieueHnsi, TO €CTb KOHGUrypupoBaTh cucTeMy. CHCTEMIIMK MOXET 3aJaBaTbh IapaMeTphbl
(3aMKHYTOE/pa30MKHYTOE COCTOSIHHE KOHTaKTOB peJle WM KHOINOK, COCTOSIHHE M PEXHM paboThI
CYETYMKOB, COCTOSIHUE ()IATOBBIX PETHCTPOB, BPEMEHHBIE HHTEPBAIIBI PErUCTPATOPOB COOBITUH U T.1.)
IpsMO C KJIaBHATyPbl KOMIIBIOTEpA. DTO JAeT BO3MOXKHOCTh PEalIN30BBIBATH PA3IWYHBIC BapHAHTHI
OpTaHM3all KOHTPOJII M YIPABICHUS JOCTYNOM, TMOKO MEHSSI MX B COOTBETCTBHU C TEKYIINMH
TpeOOBAHUSAMI.

[Iporpamma mpenocraBisier  OOJbIIME  CEPBHCHBIE  BO3MOXKHOCTH  ONEPAaTopy,  BBIBOAS
pasHooOpa3Hyto MH(popMaluio Ha 3kpaH. Hanpumep, Ha auciuiee KOMIIBIOTEpA MOXKHO UMETh ILIaH
OJHOTO HWJIM HECKOJIBKHX HOMCHleHHﬁ ¢ 0003HAYEHHLIMU Ha HEM KOHTPOJIMPYEMBIMU TOYKaMH,
WHIVKALUI0  HECAHKIHMOHWPOBAHHBIX IPOHMKHOBEHHMH (ecium  TpeOyeTcsi - €O 3BYKOBBIM
CONPOBOXKIECHNEM). Ha 3KpaH MOTYT BBIBOJUTHCSI MHOTOYHCIICHHBIE COOOIIEHMS, HAPUMEp, MOJTHbIE
WIM KpaTKHE OTYETHl O 3apErMCTPHPOBAHHBIX COOBITHSIX C BO3MOXKHOCTBIO WX pacledyaTKd Ha
IIpUHTEpE.

5 PASMEIIEHUE TEXHUYECKHUX CPEJCTB CKY/I HA OB BEKTE

5.1 Yempoiicmea yenmpanvnozo ynpasienus
YcrpolicTBa HEHTPAIBHOTO YIIpaBIICHUS (TIEPCOHATBHBIE KOMIIBIOTEPHI), SBIAIONINECT '"MO3TOM"



CKVY]l pekoMeHIyeTCs YCTaHABJIMBaTh B OTHEIBHBIX CIYXKCOHBIX MOMCIICHUSX, 3AIUIICHHBIX OT
JO0CTYyIa MOCTOPOHHUX JIMIL], HAIPUMEP B IMOMCIICHUU CJ'Iy)KGI:-I 0€30ITaCHOCTH HIIH IIOMCUICHUHU I10CTa
OXpaHbl O0OBEKTA.

OCHOBHBIE TIOJOKEHHUS, B COOTBETCTBHH C KOTOPBIMH DPa3pabaTBIBAIOTCS PEXHUMBI pabOTHI Beeit
CHCTEMBI 0€30ITaCHOCTH, OIPEIEISIOTCS PYKOBOMIAIIMM COCTaBOM CIIYXKOBI O€30MaCHOCTH, UCXOMS W3
o0rIell KOHIENIMK obecrieueHust Oe30MaCHOCTA 00bEKTa. YTIPABISFOIIUE MPOrPAMMEI 3arpPYKalOTCs B
LEHTPAIbHBIA YIPABISIONUN U BCIIOMOTraTeNbHBIE KOMIBIOTEPHl WM KOHTPOJUIEPHI U 3alluparoTcst
CCKPCTHBIMU KOAaMM.

[lepconan oxpaHBbl, a TaKKe APYTUX CIYXO0, KOTOpPBIE MOAKIIOYEHBI K 00IIel KOMITBIOTEPHOH CETH
HE JOJDKHBI UMETh JOCTYIa K IPOTPaMMHBIM CPEICTBaM W BO3MOXKHOCTH BIIMSTH Ha yYCTAHOBIICHHBIC
PEXUMBI PadOTHI, 32 HCKIFOUCHHEM JIUI] OTBETCTBCHHBIX 32 TAHHBIC PA0OTHL.

I[Ipy o0OBeAWHCHHHM KOMIIBIOTEPOB B CETh IENIECOOOPa3HO pa3ienarh (DYHKIMOHAIBEHBIC
BO3MOXHOCTH CpPEI TOJb30BaTeNiel CETH W B COOTBETCTBUU C OTHUM pa3MellaTh KOMIBIOTEPH B
MIOMEIIEHUsX 00beKTa (CM. PUCYHOK 7).

KoMmIpoTep KOHTPOJIBHO-IPOITYCKHOTO IMTYHKTa

Wnentndukanuss mepcoHANBHOM KOpPTOUkHM U ¢oTtorpaduu ee BiIaxenbla.
KOHTPOJIb OTKPBITHS/3aKPBITHS YCTPONCTB 3arpaxIeHUs

KoMmIpioTep EeHTPaIbHOTO ITOCTa OXPAaHEI

MOHI/ITOpI/IHF HCECAHKIIMOHUPOBAHHOI'O OOCTYIIA, aBapHﬁHBIX n IIpeSBI)I‘IaI\/'IHbIX
chyauI/n‘/i C aBTOMAaTH4YCCKHM BBIBOAOM TpeBO)KHOﬁ Fpa(l)I/IKI/I Ha MOHUTOPD

Komnblotep otaena kaapos

Odopmiienne, medarb NPOIMYCKOB M BHECEHHME B 0a3y HaHHBIX (oTorpaduii RS 232

1oJp30Bareneil. Yuer paboyero BpeMeH!

Cepaep ciyx0bI 6€30I1aCHOCTH

[IporpammupoBanue Bcelt cucremsl. COop, 00paboTka W perucrpamus Bceil
MOCTYyMalome nHopMaru

Yy ov

KomnbroTeps! aIMIHHUCTpPAIH

[omydgeHne He0OOXOAUMBIX TSI HIX CBOJIOK.

Pucynok 7 - [Ipumepnoe pa3merenne komnbiotepoB CKVY /I, 00beIMHEHHBIX B CETh, HA 00BEKTE

5.2 Yempoiicmea konmpona u ynpaénenus

Benyniue KOHTpOIIEpBl M KOHTPOJUIEPHI, paboTaloliue Ha HECKOJBbKO YCTPOMCTB 3arpaskACHHs
pEeKOMEHyeTCs pa3MellaTh B CIEHAIbHBIX 3allMpacMbIX METAJUIMUECKUX IKadax WM HHUINAX, Ha
BBICOTE YHOOHOM AJIsI TEXHHUECKOro obcmyxuBanus. IIpu 3ToM cnemyeTr ABEpLb JaHHBIX MIKA()OB HITH
HUII OJOKMPOBATh OXPAaHHOW CHUTHAIM3AIMEH Ha BO3MOXKHOE OTKPHITHE MM IposioM. KoHTpoepsl,
COBMEIICHHBIE B OJHOM KOPIIyCE C HCIIOJHUTEIbHBIMH WM CYNTHIBAIOLIMMH YCTPOMCTBAMH
peKoMeHayeTcs 000pyoBaTh aHTHCA00TAXXHBIMH KHOIIKaMU, IPeJOTBPALIAIOIUMU
HECaHKIIMOHUPOBAaHHOE BCKpbITHE Kopiyca. Kopryc naHHBIX KOHTPOJUIEPOB JOMKEH OBITh BBHITIOJIHEH
13 yIapoNpoOYHOTro MaTepHaia, MpeaoTBPALIAIONINI KOHTPOJUIEp OT aKTOB BaHaanu3Ma. KoHTposmnepsl,
yhnpaBisiforue paboToil cUMTHIBaTENeH WM HCIIONHUTEIBHBIX YCTPOMCTB OIHOM ABEPH B IIBYX
HaINpaBJIEeHUAX, PEKOMEHIYETCS] YCTAaHABIMBATL C BHYTPEHHEN CTOPOHBI OXPAaHIEMOTO TIOMEIICHHS.

Bo wun3bexanue BbIXOJa KOHTPOJJIEPOB M3 CTpPOsS WM cOoeB B paboTe He pPEeKOMEHIyeTcs
MOJKIIOUaTh MX K HCTOYHHUKY IHUTaHHS, OT KOTOPOrO OJHOBPEMEHHO IHUTAETCSl UCIOIHUTEIbHOE
YCTPOHCTBO C OOJIBIIONW WHIYKTHBHOCTBIO OOMOTOK, NMPHBOJINIEE K OPOCKY HANpPSsDKCHUS 10 LEeNnu
nutanus. Js MCKIIOYEHUs] 3THUX HEXeNATeNbHbIX IOCJIEJACTBUH HEOOXOAMMO IpeayCMaTpUBATh
YCTaHOBKY CHEIUAIbHBIX JEeM(UPYIOMNX YCTPOHCTB MM 3JIEMEHTOB, IaCAIINX HUMITYJILCHbIE IIOMEXH,
BBI3BAHHBIC 3JIC CAMOMHAYKIINH OOMOTKH HCIIOJIHUTEIBHOTO YCTPOHCTBA.

IIpn pabore ycTpOWCTB KOHTpPOJS W YNPABICHUS B CETEBOM pPEXHMME HEOOXOIMMO YYHTHIBATH
BO3MOXKHOCTD MOSIBJIICHHSI TIOMEX U cOoeB B paboTe HM3-3a HENPaBMJIBLHOTO MOHTa)Xa COEAMHHTEIIBHBIX
JIMHUH ¥ UX JUIMHBL. J{J1s1 HOpMaJIbHO# pabOThl peKOMEHIYETCSL:

- uis uHB RS 485 ucnons30BaTh BEICOKOKAYECTBEHHBIN SKPaHUPOBAHHBIN KaOellb BUTOW Maphl;

- TpU 3HAYUTEIBHOM JUIMHE COCOWHUTENBHOrO Kalens MOJKIYaTh K IIMHE OKOHEYHBIE U



comiacyronme 31eMeHTsl HeoOXxoMMoe TOYHOE 3HAYCHHE BEIMYUHBI STHX 3JICMCHTOB 3aBHCUT OT
XapaKTePUCTUK Kaders;

- 3a3eMJIATH YCTPOMCTBAa M SKpaHMPOBAHHBIE OIUICTKH Kabemedl B OqHON Touke (Bo m30exaHue
BO3HHUKHOBEHHUSI OJTY)KIAIONINX TOKOB) KENAaTeIbHO Y BEAyLIEro KOHTposuiepa. [Ipu Oombiioil mmuHe
kabereil 3a3eMJIeHHEe MOXHO TPOU3BOJIMTH B PAa3HBIX TOYKAX, HO IIPU ITOM 00S3aTEIBHO UCIOJIH30BAThH
CHCIAANTEHBIC METOMIBI U YCTPOUCTBA 3alIUTHI OT TOMEX;

- UCTIOJIB30BaTh IIIMHHBIC YCIIUTEIH TIPU OOJIBIION JUTHHE KaOes.

5.3 Cuumuwieamenu u ycmpoiicmea ucnoinumensvhole

B 3aBHCHMMOCTH OT THIIa CYMTHIBATENEH U YCTPOWUCTB MCHOIHUTENIBHBIX, IPOITYCKHOM CIIOCOOHOCTH
W OpraHM3alii CHCTeMbI 0€30MacHOCTH OOBEKTa B LIEJIOM, OHH MOTYT YCTaHABIMBATHCS Kak BOJIW3U
YCTPOWCTB 3arpaXaeHHs, TaKk M HEIOCPEICTBEHHO Ha HHX. IIpm MX pa3sMmenieHun HeoOXOAUMO
YUHUTBIBATh yCJIOBUS SKCIUTyaTalllH, yI00CTBO MOHTa)Ka, HaJIeKHOCTh M BAHAATOCTOHKOCTb.

Ha pucynkax 8 u 9 npuBezieHBl HEKOTOpPBHIE BapHaHTHl Pa3MEIICHUSI M MOHTa)Ka CUMTHIBATENCH U
YCTPONCTB UCIIOIHUTENBHBIX.

CuntbiBatenu "Proximity" ynoOHee Bcero pa3memiarh Ha CTEHE, CKPBHITHO B CTEHE Nepen
YCTPOMCTBAMHU 3arpakICHHs WM JaXe C BHYTPEHHEH CTOPOHBI yCTPOWCTBA 3arpaKACHUs, HaIpUMeEp,
Ha BHYTPEHHEW CTOpPOHE HEMETAJUIMYEeCKOW ABEpH, eciaH ee ToimHa He npesbimaeT 10 cm. [lpm
MOHTAXE CYHTBHIBATENs HAa MeETallIe PEKOMEHIYETCS, YTOObI MEXIy OCHOBAHHEM CUHTHIBATENS M
METaNTMIECKON MIOBEPXHOCTHIO pacCcTOsTHUE ObUTO He MeHee 25 MM. B ciryuae, korna creHa, 3a KOTOPOH
YCTaHOBJIEH CUMTHIBATENb, OKAa3bIBAETCS CIMIIKOM TOJCTOM MJIM M3TOTOBJICHA U3 MeTajula (COIEpKUT
METaJUINYECKYI0 apMaTypy), CUHTHIBATENb IOIYCKAeTCs YCTaHABJIMBAaTh Ha PACCTOSHUH, HA KOTOPOM
JIOJDKHA OBITh 0OecrieueHa HeoOX0qMMast 3alUTa OT BO3MOYKHOTO HECAHKIIMOHHPOBAHHOTO TIPOX0/1a.

CunThIBaTENMM MAarHUTHBIX, BHraHA KapTOYeK, O3JIEKTPOHHBIX KIIOYEH M KIABHATYPhI TaKKe
PEKOMEHAYeTCs pa3MeIiaTh Ha CTEHE WM HETIOCPEACTBEHHO HA YCTPOICTBE 3arpaskAeHHs, HA BBICOTE
YIIOOHO /11 IOTBb30BAHUSL.

CunThIBaTENM MarHUTHBIX KapTOYeK (32 MCKIIOYEHHEM COBMEIIEHHBIX C HCIOJIHUTEILHBIMU
ycTpoiicTBaMi) BO n30ekaHue MOMEX MU aKe BBIXOJIAa U3 CTPOsI HE pEKOMEHAYETCS! yCTaHaBIUBATh B
HeHOCpe)ICTBeHHOﬁ OJIM30CTH OT MOIIHBIX HCIIOJTHUTCIIBHBIX yCTpOﬁCTB, CO3ar0IIUX CHIIBHBIC
3NIEKTPOMAarHUTHBIE TOJIS (COIEHOUAHBIC, MATHUTHBIE 3aMKH H T.I1.).

OJEeKTpPOMarHUTHBIE 3ale]IKH PEKOMEHAYETCS MOHTHPOBATh B KOCSKE BEPHOM KOpoOku. JlaHHas
YCTaHOBKa ITO3BOJISICT OJIOKMPOBATH PUTEINb 3aMKa, YCTAHOBJIEHHOTO B JIBEPH NPH 3aKPHIBAHUH JIBEPH 1
Ppa30II0KMPOBaTh 3aMOK P MOZa4Ye CUTHAJIA OT KOHTpoJulepa. KpoMe Toro takas ycTaHOBKA 3allleNIKU
MIO3BOJISIET TIOJIHOCTHIO COXPAHUTh 3aMOYHO-CKOOSIHYIO (DYPHUTYPY JIBEPH.

SHCKTpOMeXaHquCKI/IC 3aMKH PEKOMCHIYCTCA YCTaHaBJIMBATH Ha ICPCBAHHBIX W MCTANIMYCCKUX
nmBepsax maccoit go 100 xr mpm ycmoBum cpenuelt Harpyx)eHHOCTH (1o 100-200 mpoxomoB B IIEHB).
[TpumeHeHne 3TUX 3aMKOB UIS JBEPEH C BBICOKOW HArpy>KEHHOCTHIO HE3((HEKTUBHO IO TPHUMHE
BBICOKOTO MEXaHHYECKOTO N3HOCA M KaK CIIC/JICTBHE CHIDKCHHMS HAZIGKHOCTH U CpoKa Ciry>kObl. OOBIYHO
Yarie BCero JEKTPOMEXaHUYEeCKUE 3aMKH YCTaHABIMBAIOT Ha JABEpHU (HAKIaJHOW WIIM BPE3HOH 3aMOK),
HO MHOT/IA 9T 3aMKH YCTaHaBJIMBAIOTCS M Ha ABEPHON KOPOOKe.

3J'IeKTpOMaFHI/ITHBIe 3aMKHN PEKOMCHAYETCA YCTaHaBJIMBATL Ha JACPCBAHHBIX U MCTALNIMYCCKUX
IBepsAx Maccoil mo 650 kr B ycimoBHAX BBICOKOW HarpykeHHOCTH (Oonee 200 mpoxoIoB B JICHB).
OtcyTcTBHE NeTaneil, MOJBEPKEHHBIX TPEHHIO W W3HOCY, JEJIAI0T 3TOT 3aMOK NPAKTUYECKH BEYHBIM.
Oco0eHHOCTh TAaHHOTO 3aMKa SBISIETCS HEOOXOIMMOCTh MOCTOSHHOW I10/Ia4M TOKAa Ha OOMOTKY €ro
JJIEKTPOMAarHuTa, TaK Kak IpH TNpONaJaHWM HalpsHKeHHs IHUTaHUs, HanpuMep IpU aBapuu WU
YMBIIIUIGHHOM OOpBIBE MPOBOJOB 3aMOK OTKpBIBaeTCA. B CBSI3M ¢ 3THM I HaAexHOH paboThI
HeO6XO}II/IMO JIY6J'II/IpoBaHI/Ie €ro MCEXaHMYCCKMM 3aMKOM WM TNPUMCHCHHUE JTOINOJTHUTCIBHOI'O
PE3EpPBHOTO MUTAHUSI.

IIpn coBMECTHOM HCIIOJIB30BAaHWM MAarHUTHOKOHTAaKTHBIX m3Bemarenei (tuma CMK) B kauecTBe
JIATYMKOB MOJOKEHHUS JIBEPH C 3JIEKTPOMArHUTHBIMH U JJIEKTPOMEXAHUIECKUMHU 3aMKaMH, OHH JIOJKHBI
OBbITh pa3HECEeHbI APYT OT Jpyra Kak MOXKHO Jallblile.

IIpu yCTaHOBKHM HCIIOJIHUTEIBHBIX YCTPOICTB (3aMKH, JTOBOIAYMKH, IPUBOJBI U T.II.), TPEOYIOLIIUX
JUIA CBOCH pa6OTI)I MOABOAKH DJICKTPOIMUTAHUA, HCO6XOJII/IMO HCIIOJIB30BAaTh CIICIIMAJIIBHBIC yCTpOﬁCTBa
n Kkabemn, oOecHeYMBAIOIINE AIIEKTPO- MW IOXKapoOe30macHOCTh (0COOEHHO Ha CrOpaeMbIX
KOHCTPYKIMAX), a TaKXe 3allUTy OT TIOBPEKACHWH IPH OTKPBITHH/3aKPbITUH ABEped (rnOkne
KaOenenpoBoIbI).
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YcoBHBIE 0003HAYCHUS:

1 - MexaHunveckuil 3aMoOK

2 - DrekTpoMarHuTHas 3aleska

3 - MarHUTOKOHTAKTHBIHN JaTuuk OoTKpbITHA ABepH (CMK)

4 - CoenviHUTENBHAS KOPOOKa

5 - DIeKTpOMEXaHWIECKUHN HITH AIIEKTPOMATHUTHBIN 3aMOK

6 - KaGenp muTaHus 3aMKa (U1 ABEpEi M3 CropaeMoro MaTepuaina JaBoiHas uzoisus [1XB wm
METaJIOpyKaB)

7 - Llenu ynpaBiacHUs U KOHTPOJIS

8 - ['ubkwmit mepexo (kabenernpoBo)

Pucynok 9 - BapuaHThl pa3MeIeHns] HCIONMHUTENBHBIX YCTPOWCTB Ha JBEPHBIX KOHCTPYKIIHSIX
6 MOHTAX JJIEKTPOITPOBOIOK TEXHUYECKHUX CPEJACTB CKY/l HA OBBEKTE

6.1 dnekmponpoeooxu mexnuueckux cpeocme CKY/[

OnexTponpoBoaku Texuudeckux cpencts CKY ]l mpeactaBistoT co00i COBOKYITHOCTh KaOETbHBIX
JUHAN U JIMHAHA TPOBOAOB JEKTPHUECKUX COSAWHHUTENEH, TpyOOIPOBOIOB H KOPOOOB, IPOJIOKEHHBIX
M 3aKPEIUICHHBIX Ha D3JEMEHTAaX 3JaHUM W COOPYKCHHWH, U1 TPOKIAAKH Kabelel W TPOBOJOB,
YCTPOHCTB UX KPEIUICHUS U 3alUTHI OT MCXaHHYCCKHUX ITOBPEKICHHN.

Jis MOHTaXxka 3JEKTPOIPOBOJOK PEKOMEHAYETCS TNPUMEHATh KaOelu H MpPOBOJA, IMEPEYCHb
KOTOPBIX TIpUBENIeH B TabmuIle, 2, 3a UCKIIOUEHUEM CITyyaeB Korna KaOenbHas U IPOBOIHAS PO TYKIIHS
BXOJIUT B KOMITJIEKT TIOCTABKH WJIM OTOBOpEHa B TEXHUUECKOH JokymenTtanuu Ha CKY /1.

Crnenyer TMOMHHUTB, YTO TpH OONBINONW UTMHE AIEKTPONpoBOAOK (Oomee 50 M) mms OOpwOBI C
AIIEKTPOMArHUTHBEIMU TIOMEXaMH HEOOXOAWMO HCIOJb30BaTh 3KPAaHMPOBAHHBIC Kabens W TMPOBOIA,
BuThle mapbl. CedeHne (IuaMeTp) MPOBOJHUKOB BBIOMPACTCS MCXOMAS W3 IITUHBI AJICKTPOIPOBOAKH U
HATPY3KH.

Kpome Toro BeIOOp BHIOB 3JIEKTPOIIPOBOIKH, POBOIOB, Kabeseid, Tpyd U KOpoOOB C MPOBOJIAMHU U
KabelmsiMi M CIOCOOOB WX MPOKIIAIAKU JOJHKEH OCYIIECTBIATHCS C YyUETOM TpeOOBaHUU DIIEKTPO- H
oKapHOU 6E30IaCHOCTH.

OnexrpomnpoBogku CKY ]l nmoapasnenstoTcs Ha:

- JuHUM CBS3W (UMM CUTHANW3AIMM ¥ YIPABICHUS, MIMHBI JaHHBIX, WHTCP(CHCHBIC IIIHEI),
00eCIICYMBAOIIUE CBSI3b MEXKIY HCIOJHHUTEILHBIMU YCTPOWCTBAMYU, CUUTHIBATEISIME, KOHTPOJUICPAMH
U KOMITBIOTCPaMH;

- HU3KOBOJIbTHBIC Ienu nutanus (12/24 B mocTossHHOTO TOKA);

- BEICOKOBOJIBTHBIE Tiern uTanns (220/380 B nmepemennoro toka gacroroit 50 I'm).

6.2 Monmasic TUHUIL C6A3U, HU3KOBOIbIMHBIX Uenell NUMAHUSA

MoHTaX BIEKTPONPOBOJOK [OIDKECH BBIMONHATECS B COOTBETCTBHM C IIPOEKTOM (aKTOM
o0crne10BaHMs ¥ TUITOBBIMH ITPOEKTHBIMU PEIISHUsIME) ¢ yaeToM TpeboBanuii [TYD, CHull 3.05.06-85.

Tabmwuma 2 - PekoMeH1yeMblil mepeyeHb MPOBOIOB U Kabereit

| Mapka kabens | Ywcno xui | CedeHne Xul, | Criocob | Obnactp | [Ipumeuanne




(map) mMM? (quameTp, | TIpOKIanKu IIPUMEHEHUS
MM)
ABBT, AIIBI' 2,3 2,5-50 BryTpn CunoBere  menmm| lomyckaercst
T'OCT 16442-80 [IOMEILEHUH, B|3JIEKTPONUTAHUS [IPOKIAIKA B
TOHHEJISX, 3emJIie B TpyOax
KaHajax
ABPT’, AHPT', BPT' 2;3 2,5-50 Buytpu CuiioBble  LIETTH
I'OCT 433-73E MTOMEIICHUH, B|3IeKTponmUTaHug
TOHHEIISIX, B
KaHaJlax
AIIB 2,5-50 B CTaJIbHBIX | MOHTaX
I'OCT 6323-79E ITyCTOTHBIX ANIEKTPUIECKUX
KaHajiax Henem
CTPOHTEINBHBIX
KOHCTPYKIMI
KPBI, KHPT,| 4;5;7;10; 0,75-2,5 |Buyrpu Hern JHomyckaetcst
AKPHT", KPBT,| 14;19;27; IIOMEUICHUM, B|yIpaBiI€HUs  H|MPOKJIaIKa B
AKIIcBI', KBBI, 37 TOHHEJISAX, B|CHTHAJIM3alUM  |3eMJIe B TpyOax
KIIBI', KIIcBI', KaHanmax
TI'OCT 1508-78E
AKBBI', AKIIBI' 4;5;7 2,5 Buytpu Henu Kpome noxapo-
I'OCT 1508-78E MOMEIIEHU, B|ynpaBieHUS  H|B3pBIBO-
TOHHEJISX, B|CHTHAIM3AIMKA  |OMACHBIX
KaHajiax MHOMEIIEHUI
TCB (5; 10; 20; 0,5 MoHTax e
TY 16-K71-005-87 | 30; 41; 103) 000py/I0BaHHS |CHTHATM3ALUH
TTIPTIIIM (0,8; 1,0; 1,2) |Buytpu Lenu C MEIHBIMU
TY 16.505.755-80 MIOMEIIICHUS IO|yIpaBIeHusT  H[KIJIaMH
CTeHaM CUTHAJTU3AINN
37IaHHH, B
3eMIIe
TPII 2 0,4-0,5 Buytpu AboHeHTCKast
TY16.K04.005-89 MOMeIeHui  u|TenedoHHas
10 HapyXHBIM |pacrpeaeu-
CTeHaM 3IaHUi [TenpHas ceTh
TIIII, TIIB (10; 20; 30; (0,5;0,7) |Buyrpu e
T'OCT 22498-88E 50; 100) MOMEIICHUH, B|CHUTHAJIU3ALINH,
KaHAIU3AI[MH, |MECTHBIC
1o creHaM|TenedoHHbIe
37aHHH, Ha|CceTH
oropax
TIIIB, TIIIBC (10; 20; 30; (0,5;0,7) |B 3emme B|Llenu
I'OCT 22498-88E 50; 100) TpaHiee CHUTHAJIU3aluU
TPB 2 (0,4; 0,5 |Buyrpu AboHeHTCKast
TV 16.K04.005-89 noMmetneHuit  u|renedoHHas
0 HAPYKHBIM|pacIpeIenTeIh
CTCHaM 3IaHUi |Has ceTh
PK-75-2-12 2) Baytpu B KoakcuanbHblii
I'OCT 11326.70-79 MMOMEILEHUH, |TeIeBU3HOHHBIX |Kabeshb
1o CTeHaM|yCTaHOBKax
37IaHHH, B
KaHATM3aIIH
PK-75-2-13 2)
TI'OCT 11326.71-79
PK-75-4-11 @)
I'OCT 11326.8-79
PK-75-4-12 @)

I'OCT 11326.9-79




PK-75-4-15 @)
I'OCT 11326.22-79
PK-75-4-16 “
I'OCT 11326.23-79
PK-75-7-15 @)
I'OCT 11326.24-79
PK-75-7-16 @)
I'OCT 11326.25-79
PK-75-9-12 1Q\ ("I
I'OCT 11326.26-79
PK-75-9-13 )
I'OCT 11326.12-79
PITII 2;8;10;12;  0,5;0,75; 1,0 |B Tenu
TY 16-505-670-74 14 KaHaIU3auusX, |ylpaBICHUs
1o CTEeHaM|TeJIeBU3NOHHBIX
31aHUI YCTaHOBOK u
CKY
HB 1 0,8-1,0 MomnTax
00opyIoBaHUs
HBM 1 0,8-2,5
I'OCT 17515-72E
MI'TIIB 1 0,2-1,5 BayTpu-
TY-16-505.437-82 OpUOOpHBIA U
MEXITPHOOPHEIHA
MOHTaX
MKII, MKSIII 2;3;5;7;10;(0,35; 0,5; 0,75 | Ans nmpoknaaku|MoHTax
T'OCT 10348-80 14 BHYTPH pudopoB
MOMEIIECHU I
OTKPBITO, B
Tpybax
ITPIIITA 2 1,6 Buyrpu Henu
TY 16.505-755-80 MIOMEIIIEHHUS TO|CUTHAIN3ANHN U
CTEeHaM YIIPaBIECHUA
3[JaHUH, B
3eMJIe OTKPBITO
U B TpyOax
AIITIB 2,3 2,0-6 Heru6xwii Henu
I'OCT 6323-79E MOHTaX ANIEKTPOIUTAHUS
INMEKTPHUECKUX
uenei
TII1B 2,3 0,75 -4 HerunOxuii Henu
I'OCT 6323-79E MOHTaX ANIEKTPONUTAHUS
ANEKTPHUUYECKUX
nenen
TIB-1 1 0,5-95 B cTalbHBIX |MOHTaX
I'OCT 6323-79E TpyOax, CUJIOBBIX u
IIyCTOTHBIX OCBETHUTEJIBHBIX
KaHaJax nenei
CTPOUTENBHBIX
KOHCTPYKLUH,
Ha JIOTKax
TIB-3 1 0,5-95 B CTaNBHBIX [ MOKHMI MOHTaX
I'OCT 6323-79 TpyOax, uenen, rudOkuit
MYCTOTHBIX MOHTaX npu
KaHaJax CKPBITOU u
CTPOUTENBHBIX |OTKPBHITOM
KOHCTPYKIIMH, |TpPOKIaaKe

Ha JIOTKax




IIBBII 2-3 0,5-0,75 Buyrpu IIpucoenunenus
T'OCT 7399-80E ITOMEIICHU I MaIluH u
nprOOpoB K
ceTsaM
HanpsDKEHUEM
1o 380 B
JICB 2,4,10 0,4-0,5 Buytpu MoHTax 1ernen
TY 16.705.403-85 MOMEIIEHUH, |CHTHAIM3alMU U
1o CTeHaM|yIpaBJICHHUS
3IaHAN
TIKCB 2,34 0,5 Buytpu MoHTax uenei
MMOMCIICHUM, |CUTHAJIW3AlUN U1
o CTeHaM|yIpaBJIeHUS
3IaHUN
ABBTI' - Kabesb ¢ u30IsIHei 1 000JI0UKOH 13 MOIMBUHIIXJIOPUAHOTO IIACTHKATA, O€3 3alIUTHOIO
MOKPOBA C AFOMUHHUEBOM KUJIOH, THOKUI
AIIBT - Kabelnb ¢ M30JSIMe U3 OTUATUIIeHa, 000I0YKONM 13 TTOTUBUHIIXJIOPUIHOTO MJIaCTUKATA,
0e3 3alMTHOTO TTOKPOBa C ATFOMUHUEBOW KHUIJIOH, THOKHIA
ABPT’ - Ka0eIp C MOTUBIHIIXJIOPUIHOW 000JI0UYKON C aTFOMHHUEBOH JKIIIOH, THOKHIA
AHPT - xabenp ¢ pPEe3NHOBOW MACIIOCTOMKOH OOOJOYKOW, HE paCIpOCTPaHSIOMICH TOpeHHe, ¢
ATFOMUHUEBOM YKHJIOH, THOKUI
BPI' - Ka0elb C MOJUBHHUIXJIOPUIHON 000T0UKOM, ¢ METHOW KUJIOH, THOKUIA
AIIB - NpOBOJ C AIIOMMHMEBOM WIM QIIOMUHUEBOM, IUIAKUPOBAaHHOM MEIbIO, XWIOW C
TTOJIMBUHUIIXJIOPUTHON U30JIALIUEN
IIB1 - IPOBO/JI C METHOM YKMJIOH € MMOJIMBUHUIXJIOPUIHON U30MIALHEN
11B2 - IPOBOJI C MEIHOH YKUIION C TMTONUBUHIITXJIOPHIHON U3OJSAIHEH MTOBBIIICHHOW THOKOCTH
KPB1 - Kabenb C M30JBIUCH U3 Pe3WHBI, 000JIOYKON W3 MOJMBHHWIXJIOPHIHOTO IUIACTHUKATA, C
MEIHOM KHIIOH, THOKHUIA
KPHI' - kabenb ¢ M30JIAIMeN U3 Pe3ruHbl, 000JOUKON U3 PE3UHBI HE PACIIPOCTPAHSIIONICH TOpEHHE,
C MEIHOM JKUIIOM, THOKHUI
AKPHI' - xabenb ¢ u3omnsnueii U3 pe3uHbl, 000JI0YKON U3 PE3WHBI HE PacIPOCTPaHSIONIEH TopeHue,
C aJFOMUHHUEBOM KUJIOM, THOKUI
KPBI' Kabenmb ¢ W30JAIMEH W3 PE3WHBI, 00O0JOYKOW W3 IMOJUBHHIIIXJIOPUIHOTO IUIACTHKATA, C
MEIHOM KHJIOH, THOKHUIA
AKIIcBI' - kabenp ¢ H30MAMEd M3  CaMO3aTyXalolIero  IOJMATHICHA, OO0OJOYKOH M3
MOJIMBUHUJIXJIOPUTHOTO IJIACTUKATA, C ATFOMUHUEBOM KHUIJIOH, THOKHIA
KBBI' - Kabenb ¢ M30ILIUed W O0ONOYKOH W3 MONMBHHWIXJIOPUAHOTO IUIACTHKATA, C MEXHOU
SKWJION, THOKHUI
KIIBT' - Kabelb ¢ U30IIAIUeH U3 TONUATHIICHA, 000I0YKOW M3 MOJMBHHIIIXJIOPHIHOTO IJIACTHKATA
C MEIHOH JKUJIOM, THOKUH
KicBI - kabemb € W3OSIIMEH M3 CaMO3aTyXalomero IOJU3THICHA, OOOJOYKOW U3
MOJIMBUHWIXJIOPUTHOTO TJIACTUKATA C METHOM YKUIIOH, THOKMIA
AKBBI' - kabenp c¢ w3omsamueld u 00OMOYKOW W3 TOIMBHHWIXIOPHIHOTO IUIACTHKATa, C
AJTIOMHHHEBOM JKUJIOHN, THOKUI
AKITIBI' kabenb ¢ M30IUEH U3 TIONHATHIICHA, 000IOYKOHN M3 MTONMBUHIIXJIOPUIHOTO IIACTHKATA, C
ATFOMHUHHEBOM YKHIIOH, THOKUI
TIIII - kabenp TeneOHHBIN, C MOJMATHICHOBOW HM30JIIMEl B IOJMATUICHOBOH 000JIOYKE C
ATFOMUHHUEBBIM SKPAaHOM
TIIB - kxabenp Tene()OHHBINA, C TONUATWICHOBOH M30JSMKEH C aTfOMHHHEBBIM JKpaHOM, B
TMOJMBUHIIIXJIOPUTHON 000I0UKe
TIIIIb - kabenp TeneOHHBIH, C MOJMATWICHOBON HM30JALMEH B IOJMITHICHOBOW 000JIOYKE, C
ATFOMAHHUCBBIM 3KPAaHOM, OPOHUPOBAHHBIA CTATLHBIMH JICHTAMH, C HAPYKHBIM 3aIl[UTHBIM
MTOKPOBOM
TIITIBI" - xabenp TenedOHHBIN, C MONMATHICHOBOW H30JSIMEH B IOJMATHICHOBOH 000JIOUKE C
AIOMAHUEBBIM SKPaHOM, OpPOHHPOBAHHBIH CTaJIHHBIMH JICHTAMH C MIPOTHBOKOPPO3HOHHBIM
MOKPBITUEM, THOKHIA
HB - TpPOBOA MOHTXHBIA C JKWJIOH U3 MEIHBIX JYKCHHBIX IPOBOJOK C H3OJSILIMENd U3




TMOJMBUHWIXJIOPUAHOTO MJIaCTUKATa

HBM - TNpPOBOJX MOHT@XHBIH C OJKAJIOW M3 MEAHBIX IPOBOJIOK C U30JALMEH U3
MOJIMBUHUIIXJIOPUTHOTO TUTACTUKATa

MKIII - KabeIp ¢ M30IAIHel M 000JI0YKOH U3 TOTMBHHUIIXIIOPHTHOTO TIACTHKATa

MKOII - xabemp ¢ w3omamuedd W OOONOYKOW W3  IONMBUHIIXJIOPUAHOTO IUIACTHKATA,
9KpaHUPOBAHHBIH

AIIIB - MPOBOJ C ATIOMHUHHMEBBIMH WM ATIOMHUHHUEBBIMH, TIAKUPOBAHHBIMU MEJBIO, KHJIAMH C
MOJIMBUHUIIXJIOPUTHOMN U30JIALIMEN, TIJIOCKUH C pa3AelIuTeIbHBIM OCHOBAHUEM

TIT1B - MPOBOJ C MEIHBIMH JKWJIaMH C TOJHUBUHWIXJIOPUAHOW U3OJSAIMEH, IUIOCKUA C
pa3enuTeNbHBIM OCHOBAaHHUEM

IIBBII - mHyp THOKMH C MapauiebHBIMA JKHJIAMH C ITOJUBHHIIXJIOPUIHOW W30JSIIUCH, B
MOJMBHHIIIXJIOPUTHON 000JI0UKE, HA HOMUHAIFHOE IepeMeHHOe Hampshkerue 10 380 B

PK - kabenu paJinoYacTOTHEIC

JICB - JIGHTOYHBIE TIPOBOAA C H3OJSIMENH U3 TOMMATHIEHA WM TOJIMBHHUIXIOPUIHOTO
IIJIACTUKATA C MEIHBIMU JY>KECHHBIMU JKUIAMU

TPII - IpoBOJa TeleQOHHBIE pacpeIeIUTeNbHbIC, OHOMAPHBIC ¢ MEIHBIMH TOKOTIPOBOISAIIINMHA

JKUJIAMH C TIOIMATHICHOBOH MM TIOJTMBHHUITXIIOPHTHON H30JIAIIUCH
TIPIITIM - xa0eJlb ¢ MOJIMATHIEHOBOM U30JISAIUEN B IOJIUITHIEHOBON 000I0YKE C MEAHBIMU KAJIAMU

TPB - MPOBOJ TeJe(HOHHBIN pacpeICTUTEIBHBIA ¢ METHBIME KIJIAMU C TTOJUBHHUIXJIOPUTHON
H30JIIITIeH

TCB Kabenb C MEIHBIMH JKHJIaMH, C H30JSIUeH M OO0OJOYKOH W3 TOIMBHHUIXJIOPHIHOTO
IJIACTHKATA

TIPIIIIA - xa0enb C TMOMMATWIEHOBOM H3OJSIIMEN B MOJMATAIEHOBOM OOOJIOUKE C AIFOMUHHUEBBIMU
JKHIIAMHU

PITHI - IPOBOJIa MOHTAXKHBIE C BOJOKHUCTOM WU MJICHOYHON U MOJTMBUHUIXJIOPHIHOMN U30ISIIHEH

MITIIB - mpoBoza ¢ pe3uHOBOM U30JIALUEN ULl paAMOyCTaHOBOK

BBI' - KabeJb ¢ U30Jred 1 000J0YKOH 13 TOTUBUHITXIIOPUIHOTO TJIacTHKATa, 6€3 3alIUTHOTO
MTOKPOBA, THOKMIA

TIKCB - IPOBO/ C MOMMBUHUIXJIOPUAHON U30JSILUEH, CTAHLIMOHHBIA KPOCCOBBIN

[Ipu OTKPHITON MapaeIbHON MPOKJIAIKE MPOBOJIOB MK KaOenel JTUHUN CBS3H U CHIIOBBIX JIMHHMA
MUTaHUA U OCBCIICHUS, PACCTOAHUE MEKAY HUMU NOJIKHO 6BITI) HE MCHEC 0,5 M, B IPOTUBHOM CJIy4dac
JIOJDKHA OBITH 0OecIiedeHa 3aiiTa OT HABOJAOK. DTO TPeOOBaHNE OTHOCHTCS M K HU3KOBOJIBTHBIM IIETISIM
MMUTAaHUS, SCIM OHU 3alUTHIBAIOT MOIHBIC WHAYKTHBHBIC HATPY3KH (DJICKTPOMATHHUTHI, COJICHOHIIBI H
T.I.) YCTPOUCTB 3arpakKICHMUsL.

Tpaccel TPOBOAOK HEOOXOAWMO BBHIOpATh HAWKPATYAWIIMMHU, C YYETOM PACIOJIOKCHHUS
AJIEKTPOOCBETUTEIBHBIX, PATUOTPAHCIAIMOHHBIX CETCH, BOJOMPOBOMHBIX U Ta30BBIX MArHCTPaJICH, a
TaK)Ke€ APYruX KOMMYHUKALIUM.

[Ipokiaaka mpoBOAOB U KaOesel 1Mo CTeHaM BHYTPH OXPaHSAEMBIX 3aHUN JTOJDKHA IIPOU3BOANTCS Ha
paccrostauu He meHee 0,1 M OT MOTOJNKA, M KaK MpaBHIIO, HA BBICOTE HE MeHee 2,2 M oT moina. [Ipu
MIPOKJIaJKe TPOBOJOB M Kabeneil Ha BBHICOTE MEeHee 2,2 M OT IoJia JOJDKHA OBITh MPeayCMOTpEHa UX
3alIUTa OT MEXaHUYECKUX MOBPEKICHUI.

DJIEeKTPONPOBOJKH, MPOXOJAIINE MO HAPYKHBIM CTEHAM Ha BBICOTE MEHee 2,5 M WU udepe3
TIOMCIICHU A, KOTOPBIC HE IMOJJICKAT 3allUTE, JTOJHKHBI 6I)ITI) BBIMIOJIHEHBI CKPBITBIM CHOCO6OM HJIK B
METaJUTMIEeCKUX TpyOax.

[Ipu mepeceueHNH CHIIOBBIX W OCBETHTENBHBIX ceTel, kabemn n mpoBoga CKVY][ momkHBI OBITH
3aIHIICHB] PE3HHOBBIME WIIH MTOJUXJIOPBUHIIIOBEIMEA TPYOKaMH, KOHITBI KOTOPBIX JOJDKHEI BEICTYIATh
Ha 4-5 MM C KaxIoi CTOpOHBI mepexoxa. [Ipm mepeceueHnn Kadenu OONBIICH €MKOCTH JIOJIKHEI
Mpujerath K CTCHE, a MEHBIICH eMKOCTH OorubaTh ux cBepxy. Kabemnu MeHbIelH eMKOCTH JOMyCKaeTCs
MPOILYCKATh 0] KabeIsiMu 0OJIbIIIC eMKOCTH IPH MPOKJIAIKE UX B MTPOOax.

He nomyckaercs nmpokiaaka mo cTeHaM pacipeaenuTeIbHbIX Kabenei eMkocThio 6osee 100 map.

[Ipu BBHITOTHEHWN CKPBITOW MPOBOIKH B TMONY M MEXKIYITAXHBIX MEPEKPHITUAX KaOENMH JOJKHBI
MIPOKJIABIBATECS B KaHANaX W Tpybax. 3amenka kabeneld B CTPOWUTEIHBIE KOHCTPYKIIUH HATIYXO HE
norryckaeTcst. Ha mpokiiaaKy CKpBITOI MPOBOJIKA COCTABIISCTCS aKT.

[pu npoknaake kabemnei B MecTax MoBOpoTa moj yriioMm 90°( wiu ONMHM3KHUX K HEMY) paanyc u3ruba
JTOJDKEH OBITh HE MEHEE CEMH JAUaMETPOB KadeJs.

Kabenn u mpoBoJa MOIDKHBI KPEUTHCS K CTPOUTEIBHBIM KOHCTPYKIISIM IIPH TIOMOIIH CKped mim
Cck00 W3 TOHKOJHMCTOBOH OIMMHKOBAHHOM CTallM, ITONMATIJICHOBBIX DJIACTUYHBIX CKOO. YCTaHOBKa
KPETIeXKHBIX JeTallei TOKHA MPOU3BOIUTCS C TIOMOIIBIO ITYPYITOB HITH KJICS.



[Ipn mpoxazike HECKONBKUX IPOBOJIOB 10 OJTHOM Tpacce JOIMyCcKaeTcs pacrojiarath X BIUIOTHYIO
Apyr K ApYTY.

Jnst coelMHeHMs 1 OTBETBJICHHS TPOBOJIA M IIUH PEKOMEHYETCsl IPUMEHSTh paciipeieiuTeIbHbIC
U COCJIMHUTEIBLHBIC KOPOOKH.

PaccrosHre ot Kka0eigell W M30JIMPOBAHHBIX  POBOJOB, MPOKIAIBIBAEMBIX  OTKPBITO,
HETMOCPEACTBEHHO IO 3JCMEHTaM CTPOHUTEIBHOW KOHCTPYKIHMU TOMEIICHHSI 10 MECT OTKPBITOTO
pasMmerieHust (XpaHEHsI) TOPIOYMX MAaTEPUANIOB, TOJDKHO OBITh He MeHee 0,6 M.

[Ipu nepeceueHune NMpPOBOJOB M Kabesied ¢ TPyOONPOBOJAMHU DPACCTOSHHE MEXAY HUMH B CBETY
IOIDKHO ObITh He MeHee 50 MM, a ¢ TpyOOHpoBOZaMH, COAEPKAIIMMH TOPIOYHE TN
JIETKOBOCIUIAMEHSIOIIIUECS JKHIKOCTH M Ta3bl, - He MeHee 100 mMm.

[pu napamienbHOM MPOKIAAKe PACCTOSIHUE OT MPOBOJIOB M Kabesed 10 TpyOONpOBOJOB JOKHO
ObITh He MeHee 10 MM, a 70 TpPYOOIPOBOJOB C TOPIOYMMHU WM JICTKOBOCILUIAMCHSFOITUMHUCS
JKUJIKOCTSIMM U Ta3aMH, - He meHee 400 MM.

6.3 Ilpoxnaoka 31eKkmponposooox é mpyoax

[TpumeHsieMbie AJ1st AIEKTPOIPOBOIOK CTAJIBbHBIE TPYOBI JI0JDKHBI HIMETh BHYTPEHHIOIO IOBEPXHOCTD,
HCKITIOYAIOIIYIO MTOBPEXICHNE 30N IPOBOJIOB MPH X 3aTSATUBAHHUU B TPYOy.

CranbHble TPYOBI, MPOKIAABIBAEMBIE B MOMEIICHUSIX C XMMHUYECKH AKTUBHOM CpElOW, BHYTPU H
CHapY’KH JOJDKHBI UIMETh aHTHKOPPO3MHHOE TOKPHITHE, CTOMKOE B YCIOBUAX JaHHOH cpensl. B mecrax
BBIXO/1a IPOBOJIOB M3 CTAIBHBIX TPYO CIIyeT yCTaHABIMBATH N30JSIIIMOHHbIE BTYJIKH.

Jlnst OTBETBJICHUSI U COCAMHEHUH CTAIBHBIX TPYOHBIX IPOBOJOK KaK OTKPBITHIX TaK U CKPBITHIX,
clie/lyeT MPUMEHSTh KOPOOKH, SIUKH | T.I1. U3EIHSI.

PaccrosiHre Mex 11y POTsHKHBIMHA KOPOOKaMHu (SIMKaMK) He TOJDKHO MPEBBIIATh:

- 50 M - Ipu HaNMYMH OJHOTO M3THOA TPYO;

- 40 M - IpU HATHMYHH IBYX H3THOOB TPYO;

- 20 M - IpY HATMYUH TPEX U3THOOB TPYO.

PaccrosiHe Mexay TOYKaMH KpEIUIEHUs OTKPBITO IPOJIOKEHHBIX CTAIBHBIX TpyO Kak Ha
TOPU30HTAIBHBIX, TAK U HAa BEPTHUKAIBHBIX TOBEPXHOCTSIX HE JOJDKHO IPEBBIIIATE:

- 2,5 M - 11 TpyO € YCTIOBHBIM MTPOX0J0M 710 20 MM;

-3 M - s TpYO € YCIOBHBIM IIPOXOAOM 110 32 MM;

-4 M - I TpYO ¢ YCIOBHBIM IpoxoaoM 10 80 mm;

- 6 M - U1 TPYO C yCIOBHBIM IpoxoaoM a0 100 mm.

PaccTosHIEe MEXTy TOUKaMU KPEIUIEHUs] METaJUIOPYKAaBOB HE JIOJKHO IPEBBIIATS!

- 0,25 M - 1719 METAIOPYKABOB € YCIOBHBIM ITPOXOAOM 110 15 MM;

- 0,35 M - 111 METAIIIOPYKABOB € YCIOBHBIM MPOXOI0M JI0 27 MM,

- 0,45 M - 171 METAIDIOPYKABOB C YCIOBHBIM ITPOXOI0OM 110 42 MM;

TpyObl € BIEKTPONPOBOAKAMM IOJDKHBI OBITh 3aKpeIJICHBl HAa OINOPHBIX KOHCTPYKLMSX Ha
PacCTOSIHUU OT BBOAA:

- B IpuOOpEI - He faiee 0,8 m;

- B COCIMHUTENBHBIE U MPOTSHKHBIE KOpoOKH He panee 0,3 M;

- B ruOKme MeTaiunieckue pykasa - 0,5 - 0,75 m.

ITpuBapuBath cTagbHBIE TPYOB K METANIOKOHCTPYKIMSAM HE JIOITYyCKAETCSL.

[Mpoxnanky mpoBomoB u Kabenmed B HEMETAIMYECKHX (IUIACTMACCOBBIX) TpyOax ciemyer
BBINOJIHATH B OMEIIEHUX P TeMIlepaTtype Bo3ayxa He Hike MuHyc 20 °C u He Bbie mmoc 60 °C.

[IpumeHnsieMble Ul 3alIUTHI 3JIEKTPONPOBOJOK OT MEXAHHUUYECKHUX IOBPEKACHHH TPYOOIPOBOJIBI
JIOJDKHBI M3TOTAaBIMBAThCA U3 HETOPIOUMX TPYAHOCTOPAEMBIX MATEPUANOB C HAarpEeBOCTONKOCTBIO HE
menee 105 °C, cornacHo tpeboBanusm ['OCT 8865-87.

Hemerannmueckne TpyObl, IPOKIIa bIBAEMbIE OTKPBITEIM CIIOCOOOM JIOJKHBI KPETIUTHCS TAK, YTOOBI
OBIIO BO3MOKHO MX CBOOOIHOE MEpEMEICHHE TIPH JTMHEWHOM PacIINPEHUH WIIH C)KaTHH OT U3MEHEHUS
TEMITEpaTypsl OKpYXKalolied cpenpl. KperieHue ciiemyeT BBITOJNHATH CKOOAMH, XOMyTaMH H
HakJIaIKaMH. PaccTosiHne Mexay TOYKaMHU KpEIIeHUs! OTKPBITO MPOJIOKESHHBIX ITOJIMMEPHBIX TPYO He
JIOJDKHO MPEBBIIIATh:

- 1 M - i Tpy6 auamerpom 20 MM;

- 1,1 M - g TpyO muamerpom 25 MM;

- 1,4 M - g Tpy6 muamerpom 32 Mm;

- 1,6 M - 111 Tpy® amamerpom 40 Mm;

- 1,7 M - s Tpy6 muamerpom 50 Mm;

V3ameHeHne HampaBlieHHH 3alUTHBIX TPYO ocymiecTBisiercst u3rubom. [Ipu m3rube Tpyo cnenyer,
KaK MPaBUJIO, IPUMEHATh HOPMAJIM30BaHHbIE yIIIBl moBopoTa - 90, 120 u 135 ° u HopMaTU30BaHHBIE



paauycsl usruba - 400, 800 u 1000 mm.

B kauectBe rMOKHMX BCTAaBOK B 3alUTHBIE TPYObI HPH HAJMYMU CIIOXKHBIX MOBOPOTOB U YIJIOB
HepexXoHbIe TPYO M3 OXHOM INIOCKOCTH B APYTYIO M Ul yCTPOWCTBA TEMIIEPATypPHBIX KOMIICHCATOPOB
CIIeTyeT MIPUMEHATh THOKHE METAITMIECKUE PyKaBa.

IIpoBoma u kabenu B TpyOax IOJDKHBI JISKATh CBOOOIHO, O3 HaTsHKEHHS, CyMMapHOE CEueHHE,
paccunTaHHOE 110 X HapyXXHBIM JHaMeTpaM, He JoJnkHO npeBbiath 20 - 30% ot ceyenus tpyosl. He
JIOIYCKaeTCsl COBMEIIEHHasl IIPOKJIaJKa CHIIOBBIX KaOeneil u IMHUI CBsI3M B OHOHU TpyOe.

6.4 Ilpoxnaoka 31eKmponposoodox é Kopodax

B NMOMCIICHUAX Kopo6a JOJDKHBI YCTaHaBJIMBATLCA HAa KOHCTPYKLHUAX IO CTCHaM, KOJIOHHaM, IOJ
TIomaakaMu, NnEPEKPLITUAMA U T.I1.

Ilpn HapyxHOW ycTaHOBKE KOpoOa HEOOXOOMMO NPOKJIABIBATH IO TEXHUYECKHMM M KaOelbHBIM
JCTaKaIaM.

KoncTpykius 1 criocod ycTaHOBKH KOPOOOB He JOJIKHBI IOITYCKaTh CKOIUICHUS B HUX BJIArH.

Jnst  OTKPBITBIX BJIEKTPOIPOBOJIOK KOpoOa JOKHBI HMMETh, KakK IPaBWJIO, CHEMHBIE WU
OTKPBIBAIOIIUECCS KPBIIIKH.

ITpu CKPBITHIX MPOKJIAAKAX CIENyeT MPUMEHSTh TIIyXHe Kopooa.

CoemmHeHNsT KOPOOOB MEXIY COOOH ClleAyeT BBIIONHATH 0€3 CBAPKU OONTOBBIMH COEITMHEHUSIMH
WK CICHUAJBHBIMU IICPEeXOAHMKAaMH M pPa3BeTBHTENsIMU. KperuieHne KopoOOB K KOHCTPYKIHSAM
MIPOM3BOJAT CIEHATBHBIMUI CKOOaMH € pacCTOSTHIEM MEXy HUMHU He Oojee 3 M.

[Ipn BepTHKAJIBHOM pPACHOJNIOKEHUH KOPOOOB KpEIUIEHWE IPOBOJOB U Kabenell HeoOXoIumo
BBIIIOJIHATE € paCCTOAHUEM B 1 M.

B kopofax mpoBoga u Kkabenu AOMyCKaeTcsi MPOKIAIbIBaTh MHOTOCJIOHHO C YHOPSAOYEHHEM U
MIPOU3BOJIBHBIM (POCCHINBIO) B3aMMHBIM pacmonokeHueM. CymMma cedeHHHd TPOBOAOB W Kabeneid,
PacCYMTAHHBIX ITO MX HAPYKHBIM JUaMETpaM, BKIIIOYAs H30JLLHIO U Hapy)KHbIe 000JIOUKH, HE TOJDKHA
MIPEBBIIATE: JUIS TIyXHX KOpoOoB 35% cedeHnst kopoba B CBETYy; I KOPOOOB C OTKPHIBAEMBIMH
Kpbinkamu - 40%

6.5 IIpoknaodka 3n1ekmponpoeodox nanpsaxicenuem 220 B

Jnst anexkrpocHaOxeHuss TexHuueckux cpencts CKVYJl momyckaeTcs MCIonb30BaTh IMPOBOAA U
Kabenu:

- npoBoya mapku I1B, ATIB, TIPT" - B MeTajuinueckux Tpy0ax u MeTauIopyKaBax;

- nposoza Mapku IIIIB - OTKpBITO 110 HECTOPAEMBIM OCHOBAHHUSAM, a IO CrOPAEMBIM OCHOBAHUSIM C
MTOJKJIAAKOM JINCTOBOTO acOecTa TOJMIIUHON 3 MM;

- npoBoja mapku AIIIIB - ckpbITO B €i10€ ITYKaTypKH;

- kabemn mapku BPI', BBI, ABI, ABPI' - BHyrpm mnoMemieHHW#, B KaHalaX, TOHHEISIX, B
arpecCcUBHOMU cpefie, IpU OTCYTCTBUM MEXaHHUUECKUX BO3JEHCTBUIL.

Kpome Toro nomyckaercs UCIoNb30BaTh MPOBOJAa U KaOEesl BXOAAIINE B KOMIUICKT ITOCTaBKH, €CIIH
3TO HE MPOTUBOPEUUT MPOTHUBOINOKAPHBIM HOPMAaM.

[Ipu MOHTa)xe IEKTPOIIPOBOJIOK HE JOITYCKAETCS:

- IPAMEHSATH HEM30IMPOBAHHBIE JIEKTPHYECKHE IPOBOJA;

- UCTIONIb30BaTh Kabellu 1 MPOBOJa C MMOBPEKICHHON M30JIAINEH;

- 00BEANHATH C1a00TOYHBIC M CHIIBHOTOYHBIE 3JIEKTPOIIPOBOJIKH B OHOMN 3alUTON TpyOe;

- IepeKpy4rBaTh, 3aBs3bIBATH IIPOBOJA; 3aKJIEUBAaTh YYacTKW IPOBOJOB M Kabeneil Oymaroii
(060siMH); UCTIONIB30BATh IUIMHTYCHI, OKOHHBIE U JIBEPHBIC 1€PEBIHHBIC PAMBI.

CoennHeHNe, OTBETBICHNE M OKOHIIEBAHHUE JKUIJI TPOBOJIOB M Kalenei JOMKHBI MPOU3BOIUTHCS MIPU
MIOMOIIIY OIPECCOBKH, CBAPKH, NMANKH HIIH CKUMOB (BUHTOBBIX, OOITOBBIX H T.I1.).

B Mectax coenuHEHMs, OTBETBICHHS M MIPUCOSANHEHHS JKHIJI TIPOBOJIOB WM KaOeJel NOoInKeH ObITh
IIPEyCMOTpEH 3amac nposoja (kabens), oOecreunBalomnii BO3MOXKHOCTh TOBTOPHOTO COEIUHEHHUS,
OTBETBIICHUS UM IPUCOCAUHEHMUSL.

CoenvHEHUE U OTBETBIICHUE MIPOBOIOB U Kabelel, 3a UCKIII0YEHHEM ITPOBOAOB, MPOJIOKEHHBIX Ha
M30JIUPYIONNX ONOpPaX, MOJDKHBI BBIONHATECS B COCAMHUTEIBHBIX M OTBETBUTEIBHBIX KOPOOKaX,
BHYTPH KOPITYCOB TEXHUYECKUX CPENCTB.

He nomyckaercss mpyMeHEHHE BHHTOBBIX COCIMHEHHH B MECTaxX C IOBBIIICHHON BHOpamuel wim
BIAYKHOCTBIO.

B mecrax mpoxosieHusi MpoBOAOB M Kabenel aaeKTpocHabxeHust TexHuueckux cpeacts CKY /]
4yepe3 CTEHbl WM TEepPEeKpPBITHS JOJDKHBI OBITH IPEIYCMOTPEHBI OTHECTOWKHE YIUIOTHeHHs (acOecr,
[IU1aKOBaTa, MEeCOK U T.I1.)

IIpoknamka kabemeli B COOPYKSHHAX IIOJ3EMHON KaHAJIM3aUWU [IOJDKHA TIPOM3BOIUTHCA B



COOTBETCTBUU C TPOCKTOM U O(I)OpMJ'IHTI)CH aKTOM.

6.6 Monmaojic 21eKmponpoeo0oK Ha meppumopuu 00vexma

DNEKTPOIIPOBOAKH TEXHUYECKHX CPEACTB Ha TEPPUTOPHH OOBEKTA MPEACTABIAIOT COOOH KOMILIEKC,
COCTOSIIIMA W3  JIMHWM  KaOeNbHBIX W OJIEKTPUYECKHX  IPOBOJOB, COCAWHHUTENBHBIX U
MIPUCOETUHNTENBHBIX yCTPOWCTB, METAIIMYECKUX KOHCTPYKIMH M KOpPOOOB, TPOJIOKEHHBIX U
3aKpEIUICHHBIX Ha 3JIEMEHTaX 3[aHUM U COOPYKEHMH, IS TIPOKIAIKK KabeIel 1 MPOBOAOB, YCTPONUCTB
X KpeIUIeHHs M 3alUThl OT MEXaHWUYeCKHX ITOBPEeKAECHHH. MOHTaX IOIKEH BBIITOJIHATHCS B
COOTBETCTBHH C MMPOCKTOM U Y4eTOM TpeboBaHwmii riaeel 2.1, 2.3 [TY3-87, CHull 3.05.07-85

Jnst MOHTa)ka 3JIEKTPOIIPOBOAOK, KakK IPaBWIIO, MPUMEHSIOTCS KaOeldu W TPOBOJA, MEpeveHb
KOTOPBIX IIpUBENIEH B Tabmwie 2.

IIpoknanka 31MEKTPONPOBOJIOK, B 3aBUCHMOCTH OT TPeOOBaHMI HA OXpaHAEMOM OOBEKTE, HOJDKHA
BBIITOJTHATHCS:

- U30JIMPOBaHHBIMH NIPOBOJIAMH - B TpyDax;

- OpOHMPOBAHHBIMH Ka0EJISMH - B 3€MJI€, OTKPHITO Ha KaOEIbHBIX KOHCTPYKIIHSX.

IIpu ckpeiToM crnocobe, kabenu NPOKIaJbIBAIOTCS B TPAHLIESX WM YCTPOMCTBAX MOJA3EMHOMN
KaHaJM3al[l1, TOHHEISX,, KOJUISKTOpaXx.

Ilocme oOkOHYaHMS MOHTaXka OJICKTPONPOBOJIOK HU3MEPSETCS  CONMPOTHBIECHHE  HM30JSILUN
ANIEKTPUICCKUX METeH KaK MEXTy BCEMH JKIJIaMH KaOelst (BCeMH JKHIIaMH TPOBOJIOB B TpyOe (Kopooe),
TaK ¥ MEXITy KaKIOH KITOW U METAIUTMICCKOHN 3alIUTHON 0007I0UK0i Kaberst (MeXIY KaXKIOH Ko
IIPOBO/Ia WM Kalessi B HeMETATMYECKOH 000104Ke U TpyOOoil, KOpoOOM, JIOTKOM, KOHCTPYKIIHEH ).

W3mepeHne CONPOTHBICHUS M30JSIUU DIICKTPONPOBOAOK (Llernedl W3MEpeHUsl, yIpaBiIeHHs,
MTUTAHUS, CUTHAJIM3AIUH U T.II.) IPOBOJUTCS MeraoMMmerpoM Ha HampspkeHue 1000 B. ConpotuBienue
n3omsinun 10KHO ObiTh He MeHee 0,5 MOw IIponomKuTensHOCTh NPHUIIOKEHHS HCIBITATENEHOTO
HanpspKeHUs - | MUH.

TpyOs! U151 TPOBOJIOK, YKJIaIbIBaeMble (hYHIAMEHT, 3aKPEIUIIOTCS 10 OETOHNPOBaHUS (yHIaMEHTa,
Ha ONOPHBIX KOHCTPYKIMUSX WM B apMarype.

B Mmecrtax BbIXOma TpyO W3 (yHIAMEHTa B TPYHT JOJDKHBI OBITh HPEIyCMOTPEHBI HPOEKTOM
KOMITCHCUPYIOIINE YCTPONUCTBA MPOTHB cpe3a TpyO, NP 0caiKkax rpyHTa Wi pyHJaMeHTa.

Coemuaenust TpyO, TpeOyromne YIUTOTHEHHS, BBIIOJIHAIOTCS C TOMOIIbI0 MypT Ha pe3nrbe ¢
YIUIOTHEHHEM (TOPOIUIACTOBBIM YIUIOTHUTENIBHBIM MarepuaioM (ieHTod ®PYM) win HEeHbKOBBIM
BOJIOKHOM Ha CypHuKe. [l 3JIeKTpONpOBOAOK, HE TpeOYIOUIMX YIUIOTHEHHS COEIUHEHUH Tpyo,
JIOIycKaroTcst 0e3pe3p00Bble COeNMHEHHS pacTpy0aMu, MaH)KETaMH MITH THIIb3aMH.

TpyObl, NpoKIIagbIBAEMBIE OTKPBITHIM CIIOCOOOM, OJDKHBI KPEHHUTHCS TaK, YTOOBI OBLIIO BO3MOXKHO
UX CBOOOJHOE MepeMelleH!e NMPU JTMHEHHOM PaCIIMPEHUH WM CXKATHH, OT U3MEHEHHS TeMIIepaTyphl
OKpyxatomei cpeapl. Kpemnnenue BeIonHASTCS cCKOOAMU, XOMYTaMH WM HAKJIQ[KAMH.

Kperutenne cranpHBIX TpyO C 3JEKTPONPOBOAKAMH K TEXHHYECKHM TpPyOONpOBOJAM, a TaKke
KpEIUIEHHE HEIOCPEJICTBEHHOW IpHUBapKod Tpyd K CTPOMTENBHBIM WM  TEXHOJOTHYECKHM
KOHCTPYKIMSIM HE JIOMyCKAeTCsl.

PaccrosiHre Mexay NPOTSDKHBIMM KOpOOKaMH (SLIMKaMH), KperuieHue TpyO, MX HM3ru0 W T.I.
MIPOM3BOJIUTCS] B COOTBETCTBHHU C U3JIOKEHHBIM BBIIIIE.

Ilepen mpoknankoil KaOEMbHBIX JIMHUN HETIOCPEICTBEHHO B 3€MJIE, TPAHIIEE B CIydae CKaJbHBIX
TPYHTOB YCTPaMBaCTCs MOJICHINKA M3 Pa3phIXJICHHON 3eMIIM WM TTecKa TOMunHOI He Meree 100 Mm.

Ha ydactkax, rime BepoOATHBI MEXaHHUYECKHE MOBPEXICHUS, KaOelIW 3alMINAOTCS TUIMTaMH WIIH
KUPIIMYOM (KpOME CHJIMKAaTHOro). B TpaHimesx kaOenb YKJIAAbIBAlOT CBOOOJHO, HA CepeluHe, C
3amacoM | - 3 % mo JuiMHe, JOCTaTOYHBIM MAJISI KOMIICHCAI[MM BO3MOJXKHBIX CMEIICHUHA MOYBBI U
TEMITEpaTypHBIX JehOopMaInii.

I'mybuna yxmagkm kxabemns He menee 0,6 M. Ilpum mepeceuenmn kabemnst OpyruMu KaOebHBIMHU
JIMHUSIMM, OHU Pa3JIEISIIOTCS cinoeM 3emud, TonmuHod He menee 0,5 M. Ilpu mpoknagke B oaHOMR
TpaHIee IBYX MM Ooliee kabenel ciaeqyeT ux pacrojarath HapauiebHO ¢ PACCTOSTHUEM MEXTy HUMHU
He MeHee 100 mMmM.

Jdnst  xaOenbHBIX JIMHUM, TPOKIAJBIBAEMBIX B 3€MJIE WM BOJE, JOJDKHBI PUMEHSTHCS
MPEeUMYIIECTBEHHO OPOHHPOBaHHbIE Kabenu. MeTamindeckiue 000JI04YKH dTHX KaOesel JOJKHBI UMETh
BHEIIHUI TOKPOB U 3aIIUTHl OT XUMHYECKHX Bo3aehcTBuid. Kabemm ¢ ApyrmMH KOHCTPYKIIUSIMH
BHEIIHMX 3aIIUTHBIX TOKPHITHH (HEOPOHNPOBAaHHBIE) TOJDKHBI 001a1aTh HEOOXOANMOM CTOMKOCTBIO K
MEXaHWYECKHM BO3/CHCTBHAM IpPU MPOKJIAJKe BO BCEX BHJAX TI'PYHTOB, a TaKkKe IPH IPOTHKKE B
0110Kax u TpyOax.

Ha npoxunanky ka0ereii B TpaHIee COCTaBISIETCS aKT Ha CKPBIThIE pabOTHI.

Ipoksaaka Kabesel B COOPYKCHUSX MOI3EMHON KaHATU3AIMY, B TOHHEISIX M KOJUICKTOPax MO/DKHA



OCYIIIECTBIATHCS B COOTBETCTBHU C MpoekToM, Tpeboanusmu CHull 3.05.06-85, rnaser 2-3 [TY3-87".

IIpu npoxyanke KaOENbHBIX JUHUHA B COOPYXKCHHMAX IOJ3EMHON KaHAIM3allUH, TOHHESIX U
KOJUIEKTOpax pa3MeIIeHUE B HUX KaOelel creryeT Mpou3BOIUTh!

- TIpH JBYXCTOPOHHEM pPAacIOJIOKEHWM KaOeNbHBIX KOHCTPYKIMH KaOenu KOT PONBHBIE M CISI3U
JIOJDKHBI, TI0 BO3MOXKHOCTH, pa3MeIIaThcs Ha IPOTHBOIIOJIOKHBIX CIOPOHIIX,

- IpH OJHOCTOPOHHEM DACIOJIOKEHUH KaOeNbHBIX KOHCTPYKIHMH KOHTPOJIbHBIE KaOenmu CBSI3H
pa3MerialTcs TMOJi CWJIOBBIMM KaOelsiMM, NpH O5TOM HX CJIEOyeT pas[elsiTh HEeCropacMbIMU
NeperopojikaMu, UMEIOLIMMH TIpejes orHecroiikocty He MeHee 0,25 4 (anedacTpoBbie MEPErOpPOAKH,
CTAJIBHOH MpOKar).

B ToHHENX, KOJUIEKTOpaX M COOPYKEHHUSIX MOA3EMHOM KaHAIM3AaLUK MPOKIagKka OpOHHPOBAHHBIX
Kabenell NOJDKHA BECTHChH 10 CIUIONIHBIM HECrOpaeMbIM IEpPEeroposKaM, yI0KEHHBIM Ha yKa3aHHBIC
KOHCTPYKIMH. PekoMeH 1yeTcsl IPUMEHSATH [IEPEropoaKH U3 aCOECTOLIEMEHTHBIX IUIUT.
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