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CNUCOK NPUHATBLIX 0603HaYEeHUN, COKpaLLEHUIT U onpeaeneHnun
AKJ1 — apmunpoBaHHaa KoNKYaaA NeHTa,
AMNK — annapaTHO-NPOrpammHbI KOMNAEKC,
BC — moaynb 6ydepa cobbitnin «MyHKTUP-BC-C»
BCO — BubpauMoHHOEe cpeacTBo ObHapyXKeHus,
00 — patyumk-getektop «MyHKTMp-44-C»,
30 — 30Ha obHapyKeHus,
K3 — moaynb 610KMPOBKM KOPOTKO3AMKHYTOMO Y4aCTKA IMHUM CBA3U «yHKTMP-K3-C»
NIK — nuHenHbI KoHTponnep «MyHKTUpP-JIK-C»,
MB — moaynb Bxo4,08/Bbixog,08 «MyHKTUP-MB-C»,
M3 — moaynb 3aWnTbl IMHUKU CBA3M OT NepeHanpaxeHnin «MyHKTnp-M3-C»
MP — moaynb pacwmnpenma «MyHKTMp-PM-MP» ans peneiHoro moayns «MyHKTnp-PM-Y»,
MP — npoToKon pa3paboTunkKa,
MO — nporpammHoe obecneyeHue,
PM — peneinHbiit mogynb «MyHKTUP-PM-Y»,
P2 — pyKoBOACTBO MO 3KCNAyaTaumu,
CCOU — cucrema cbopa 1 06paboTkn MHPopmaLumm,
TO — TexHUuyeckoe obcnyKnBaHwue,
TY — TexHu4eckune ycnosus
UM — ueHTpanbHbIh KoHTpOnnep «MyHKTUP-LIM-C»,
LWIC — wnend curHanmsauymn,
Bxoga, «cyxoi KOHTaKT» — BX0Z4, GUKCUMPYIOLWMIA 3aMbIKaHWE UK pa3MblKaHWE ABYX ero
KOHTAKTOB BHeLLHEeN Lenbto 6e3 KOHTPOAA LEeNOCTHOCTM 3TOM Lenu,
Bxop wnelipa — Bxoa, obecneumsarowmin popmmpoBaHme 2 u 6osiee 3Ha4YEeHUN BbIXOAHON
BE/IMYNHbI YCTPOMCTBA B 3aBMCMMOCTU OT CONPOTUBAEHUA Lenn, NOAKNIOYEHHON MeXKAY ero
KOHTaKTaMM.
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HacToswee pykoBoACTBO MO 3Kcnayatauum (P3) npeaHasHayeHO ANA U3YYEHUs W
NPaBUNbHOM 3KcnayaTauMm BMBpaunoHHOro cpeactsa obHapyxeHua (BCO) «IMyHKTUp-C»

(aanee no Tekcty — usgenue).

P23 coaepxut ceegeHnA O Ha3HaAYEHUUN, TEXHUYECKUX XaPaAKTEPUCTUKAX, nNpuHUUNE
AGVICTBMH N KOHCTPYKUUN nspgennda, C ykasaHmem mep no noarotoske msgenmna K pa60Te, ero
npasnabHOMY n 6e3OI'IaCHOMV MCNoO21b30BaHUIO no HAa3HA4Y€EHMUIO, TEXHNYECKOMY

06CcnyKMBaHMIO.
1 OnucaHue u pabora usgenua

1.1 HasHaueHue n 06nacTb NpUMeHeHuUn nsgenusa

1.1.1 BCO «MyHKTUP-C» npeagHasHayeHo ana BblABAEHUA NomnbITOK
HECAaHKUMOHMPOBAHHOIO MPEOAO/SIEHNA MEPUMETPANbHbBIX OrpaxKAeHWM C  JIoKanu3saumen
MeCTa BTOPKEHMA C TOYHOCTbIO A0 y4acCTKa Orpa*kAeHuA, 3aWwmwaemoro og4HUM AaT4UKOM-
AeTeKTopoM, popmMMpPOBaHMA M3BelLeHUn «BHMMaHuMe» («MpeaTtpesora»), Tpesora» U
«HeucnpaBHOCTbY M UMX nMocneaylolwen nepegadyen B cuctemy cbopa U 06paboTKu
nHdopmaymm (CCON),

1.1.2 Wspenve MOMKeT NPUMEHATbCA AN OBHapyKeHMA MNOoNbITOK NpPeoaoneHun
OrpaxkAeHui pasHbIX KOHCTPYKLMIA: CETYaTbIX, CBAPHbIX, KOBAHbIX, AEePEBAHHbIX, U3 M/OCKOM
UAN 06 LEMHON apMMUpPOBaAHHOM Kontouel nenTtobl (AK/), npoduanpoBaHHOrO METaNINYECKOTrO
nucta (npodHacTuna), CaHABUY-NAHENEN, a TaKKe APYrMX OrparKAEHUM U KOHCTPYKTUBHbIX
3/1EMEHTOB, CXOXMX MO MEXaHUYECKMM CBOMCTBAM C MepedyuciaeHHbiMU. MpuHUMN AeicTBus
n3genna nos3BoSAeT YCTaHaBAMBATb €ro Ha OrpakAeHWAX CMELIaHHOro TWna, a TaKxkKe
OCYLLEeCTB/ATb 06X0A4bl Y4aCTKOB, HEe TPEOYIOWMX KOHTPONA WUAM KOHTPOAMPYEMbIX APYrUMU
cpeactBamM M MeTogamu  (BOpOTa, Ka/IMTKM, Y4YacCTKM 34aHMIA), 6e3 npuMeHeHus

AO0MNONHUTENbHOTO 060pyAOBaHWR.

1.2 MNpuHumn geicrena

1.2.1 MNpuHuUMN [EencTBMA M34eNna OCHOBAH Ha npeobpasoBaHUM MeXaHUYECKUX
Ko/iebaHU 31eMEHTOB Orpa*KAeHus, HeM3b6eXKHO BbI3bIBAEMbIX MOMbITKAMMU UX NPEOAO/IEHUA,
B 3JIEKTPUYECKME CUTHaNAbl, U WUX 0b6paboTKe. ITo npeobpasoBaHWE OCYLLECTBASAETCA B
Aatymkax-getektopax «MyHkTnp-A4-C» (nanee - O[1), ycTaHaBAMBAEMbIX HENOCPEACTBEHHO
Ha 3/1eMeHTax 3aWMlaemoro orpaxgeHua. B A1 npousBoanTCA TaKKe npeaBapuTesibHas
obpaboTka curHana. MHbopmaumna ot AL no ABYXNPOBOAHOM SMHWUM CBA3MU, YNpPaBAAEMOW
JNINHENHbIM  KOHTponnepom «lMyHKTUp-/IK-C» (ganee - JIK), nocTtynaeT B LEHTPa/bHbIN
KOHTponnep cuctembl «MyHKTUp-LM-C» (aanee LM).

LN obpabaTbiBaeT MOAYYEHHbIA MACCMB AaHHbIX WM MPUHMMAET PELUEHWE O HAAUYUK
TPeBOXHOro cobbITUA B 30He paboTbl TOro nan nHoro A4.

Mcnonb3yemblit B M34enun rpynnoBoi anroputm obpaboTkn curHanosB oTaenbHbix O/
NO3BOJIAET CYLLECTBEHHO CHU3UTb YPOBEHb NIOXKHbIX TPEBOT MO CPAaBHEHMUIO C TPALAULMNOHHBIMMU
BMOPALMOHHBIMU OBHAPYXKUTENAMM HA OCHOBE pacnpeaenéHHbIX YyBCTBUTENbHbIX 3/1EMEHTOB
N CUCTEM C UHAMBMAYANbHOM 06PabOTKON CUrHANOB COCPeAOTOYEHHbIX 4AaTYMKOB. ITO, B CBOKO
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ouyepeab, obecneymBaeT HagEéKHOe OOHapYy)KeHUe HEeCaHKUMOHMPOBAHHOIO BTOPMKEHMS Ha
bOHEe KOMMNNEKCHbIX MOMEX, BbI3BaHHbIX BO34EWCTBMEM BHEWHWUX GAKTOPOB MPUPOAHONO M

TEXHOrEeHHOro MPOUCXOXAEHMUA: BETEP, 0CaZKWN, aKyCTUUECKMUE U I/TIEKTPOMArHUTHbIE LWYMbl U
T.4.

1.2.2 OcHoBHaA ¢yHKUMA paboTbl M3aenns — obHapyKeHue MNONbITOK BTOPXKEHUA U
bopMUpPOBaAHME M3BELLEHUA O TPEBOre C yKasaHMEM MecTa BTOPXeHuA. ITa uHPopmauma
MoXeT 6biTb nepegaHa B CCOM mnmM Ha BHELWHWE YCTPOMCTBA C MOMOLLbI Pa3/IMYHbIX
BCTPOEHHbIX nHTepdeicos (Ethernet, RS-485, peneiHble Bbixoabl).

1.2.3 Kpome 0CHOBHOM GYHKLIMM OBHaPYKEHUA U3aeNine oCyLLecTBAAET:
- NPUEM CUTHANOB OT CTOPOHHUX YCTPOMCTB C BbIXOAaMM TUMA «CYXOM KOHTAKT»,
- ynpas/eHne BHELWHUMM UCTIONTHUTENbHbBIMU YCTPOMUCTBaMMU,
- KOHTPO/b U MHAMKALMIO paboToCnocobHOCTU COBCTBEHHbIX COCTaBHbIX
yacren,

- bopmmpoBaHMe M3BELLEHWNIA O HEMCMPABHOCTU COCTABHbIX YacTeM.

1.2.4 HacTtpolika mnapameTpoB anroputmoB o06paboTkn wuHdpopmaumum wusgenua
BbIMO/IHAIOT C MoMmoLlblo HacTpoeyHoro O Punktir-installer. MporpammHoe obecneyeHue

[AOCTYMHO ANA CKauMBaHUA Ha caiTe www.punktir.kz .

1.2.5 BCO ¢opmupyeT nsseweHme « TPEBOMA» B cnyyasx:

— MOMbITKM Nepenasa Yyepes Bepx 3arpaxkaeHma 6e3 ncnoab3oBaHmA
NOAPYYHbIX CPEACTB WU C MOMOLLbIO NPUCTAaBHbIX NE€CTHUL, AOCOK U T.N.;

— nogbema Unm oTrMbaHuA NONIOTHA 3arpaxaeHunsa, OCTaTOMHOro AN
NPOHWKHOBEHWUSA;

— paspyeHnA NOJI0THA 3arpaxXKaeHna nyTem ero nepekycbiBaHUA UNn
nepenuanBaHus;

— MNONbITKN AeMOHTaXa AaTYNKOB-AETEKTOPOB;

— 06pblBa AIMHWM CBA3M JATYNKOB-AETEKTOPOB;

— MONbITOK BCKPbITMA U/ noameHbl KomnoHeHTos BCO.

1.2.6. BCO popmumpyeT n3BeleHne «BHMMaHue» («MpeartpeBora») npu noayyeHum
nHbOpMaLMM O BO3LENCTBMMN Ha OXPAHAEMOEe OrpakaeHne, MHTEHCMBHOCTb KOTOPOTro He
00CTaTo4HA Ana popMupoBaHMA nsBeLLeHns «Tpesora».

1.2.7. BCO dopmupyet nsBelweHne «HencnpaBHoOCTb» Npu 0O6HapyKEHUN OTKa3a 04HOro

NN HECKOJIbKNX KOMIMNOHEHTOB, NoTepe cBA3N C OAHUM UNN HECKOJTbKUMUN KOMMOHEHTaMW.

1.3 CocraB uspenusa

1.3.1 U3pgenune cocTouT N3 HECKONbKUX GYHKLUMOHAZIbHO U KOHCTPYKTUBHO 3aKOHYEHHbIX
Mmoaynen.

e LeHTpanbHblit KoHTponnep «MyHKTUP-LM-C» — npeaHasHayeH Aana 06paboTku
nHpopmaumm nosyyaemom OT OAHOrO WAW  ABYX JIMHEWHbIX KOHTPO/NEPOB,
MOAKNIOYEHHDBIX K HEMY, MPUHATUA PELeHU O HAIMYUN KOHTPOIMPYEMbIX COBbITUIA,
bOpPMMPOBAHMA CUTHANOB YNpPaBNEHUA WCNONHWUTENbHBIMM YCTpOMCTBAMM (B TOM
yncne ynpaBAsoOLWMX BUAEOKAMEPAMM), OCyLLLeCTBAEHMA B3aumogencteus ¢ CCOU, a


http://www.punktir.kz/
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TakXKe ¢ LM gpyrmx BCO «[MyHKTUP-C», NCNONb3yeMbIX COBMECTHO NMPU NPOTAXKEHHOCTU
3alLMLLIAEMOro NepMMeTpa, NpeBbILatoLWe BO3MOXHOCTM ogHoro BCO.

NuHeHbIW KoHTponnep «MyHKTUP-JIK-C» — obecneymBaeT 3/1EKTPONUTAHUE U
ABYCTOPOHHUI 06MeH AaHHbIMK ¢ O » moaynamun BXoaoB/Bbixoaos «[yHKTUp-MB-
C» no AByXnpoBOAHOM ANHUKN CBA3M, A TaKKe ABYCTOPOHHUIA 06MeH MHPOopMaLMen C
UM no nHtepdeicy RS-232.

Datumnk-getektop «MyHKTMp-OA0-C» — agpecHbli YyBCTBUTENbHbIN 3NEMEHT U3LENuns,
ocywiectsiAeT  npeobpasoBaHME  MeXaHWYECKUX  KonebaHUM  OrpakgeHus B
SN1EKTPUYECKUIA  CWUFHaAN, ero  npeaaputenbHyto  06pabotky ©  nepepavy
COOTBETCTBYIOWEro KoAa Mo AByxnpoBogHOW nuvHuu B JIK. [atuMkm  moryT
NOCTaBAATLCA B CeAyoLWnx moandmKaumax.

o «NyHKkTMp-AA-C-C-00» - OTAENbHbIN AaTYMK-LETEKTOP B ABOMHOM MPOYHOM
Kopnyce 13 NoAnKapboHaTa,

o «NyHKkTMp-A4-C-N» - oTAenbHbI AaT4MK-AEeTeKTop 6e3 BTOPOro BHELIHEro
Kopryca, pasmeleH B META/VIMYECKOM JeprKaTesie C  MNpYXUHAMU U
npeAHa3Ha4yeH ANA CKPbITHOWM YCTAHOBKM B NOJIbIX KOHCTPYKLMAX OrPaXKaeHuUA,

o «NyHKkTMp-AAO-C-C-ZZ» - cobpaHHaa nNpPou3BOAUTENEM JIMHMA OATYNKOB-
LeTeKTopoB «MyHKTMP-44-C-C-00», B KOTOpO/A OHU coeauHeHbl
OBYXNPOBOAHbIM Kabenem, ZZ- paccToaHme mexay AaT4nkamum 8 deyumempax.
[aTyMkam B AMHUM, Npu cHbopKe, HA3HaAYaeTCcA MHAUBMAYANbHbIN ajapec B
CcoOTBETCTBME C MNpoeKToM. [lpumeHAaembii Kabenb npeaHasHayeH AnAa
HapY»KHOM NPOKNALKN N YCTOMYMB K BO3LENCTBUIO YNbTPadMoNeToBOro
N3nyyeHun, Bnarm n Hu3Kmx (ao -60° C) temnepatyp. OTpe3oK CMOHTUPOBAHHOWM
JINHUK B OZHOM YNaKOBKE MOXET coaeprkatb ao 100 AA.

o «NyHKkTMp-AA-C-A-ZZ» - nnHUA aaTumKos-aeTekTopos «lyHKTMp-44-C-C-00» B
QHTMBAHA4ANbHOM  UCMOJIHEHWUW, COEAMHUTENbHbIN Kabenb nomeleH B
META/I/IOPYKAB M3 HEep’KaBelollen CTanun, OfHA YNaKoBKA MOXKET coaepkaTb
JIMHUIO C YMCNOM CMOHTUpPOBaHHbIX A o 50.

Mogynb «MyHKTUP-MB-C» — agpecHblii MoayNb BXOA0B/Bbix0A0B, 060pyA0BaHHbIN
OAHMM BXOAOM, KOTOpPbIM BOCNPUHMMaeT 4 auana3oHa CONPOTUBNEHUM  KaK
pa3nnyHble cocToAHMA. I3To obecneumsaetr npuém MHPOPMALMM O COCTOAHUMU
HOPMaNbHO-3aMKHYTbIX BbIXOAHbIX KOHTAKTOB ABYX He3aBucuMblx LLUC ¢ KoHTponem
LenocTHocTu. NMockonbKy MB ycTaHaBAMBaEeTCA B 30HE 3aLLMLLAEMOro NepumeTpa, Ho,
B oTAnume ot /[ He YyBCTBUTENEH K MEXaHUYEeCKOMY BO34EeNCTBUIO, BO3HUKAlOWEMY
NPY NONbITKE HECAHKUWMOHMPOBAHHOIO BCKPbLITMA KOpnyca, Kaxabli MB ocHauweH
ONTUYEeCKMM Tamnepom. MB nmeeT raibBaHUYECKN U30NUPOBAHHbBIN LMPPOBOM BbIXOA,
TUNA «OTKPbLITbIK  KONNEKTOP» C O6WUM  «MWHYCOMY», MpeaenbHbIMU TOKOM
KommyTaumm 50 mA, HanpaxeHnem o 16 B n nageHnem HanpaXeHWA B OTKPbITOM
cocTtoAHunm go 2,5B.

Moaynb «MyHKTMp-M3-C» obecneuymBaeT 3awuMTy ABYXNPOBOAHOM /IMHUM CBA3U OT
KPaTKOBPEMEHHbIX CKAYKOB HAMpPAXKeHUA («rpo303alumTa).

Moaynb «MyHKTUp-K3-C» obecneumBaeT 3alUUTy CUCTEMbI OT KOPOTKOrO 3aMblKaHUA
ABYXMPOBOAHON NMHMM cBA3M BNOKMpOBaHMEM (OTKAKOUYEHMEM) KOPOTKO3aMKHYTOroO
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Yy4acTKa IMHUK, PAaCNONOXKEHHOIr0 MeXAY ABYMA COCEAHUMMU MOAYNAMM «TTyHKTUP-K3-
C».

Moaynb «MyHKTUp-PM-Y» (ganee PM) - peneliHbii moaynb (16 pene c ogHou
rPynnoM  NepeKkuAHbIX  KOHTAKTOB  Ka)kAoe) AnA  YNpaBAeHWA  BHELWHWUMMU
NUCNONHUTENbHbIMMK ycTpoicTBamn. Moaynb «yHKTMP-PM-Y» B3aumogeincreytot ¢ LN
no nHtepdericam Ethernet nnm RS-485.

Moaynb «MyHKTUP-PM-MP» (anee MP) - moaynb paclumpeHuns Konnyectsa pene (Ha
16) ana moayna «MyHKTUP-PM-Y»,

Moaynb «MyHKTUpP-BC-C» (ganee BC) - moaynb bydepa cobbiTUIA, COXPaHAOLWNI UX
NpoToKoAN M obecneymBatoWwmii Nnepesady AaHHbIX, HAKOMNEHHbIX BO BPEMA NepepbiBa
CBA3KN C cuctemoit cbopa nm 0bpaboTtkm nMHPopmaummn (CCOWN), nocne BoccTaHOBNEHUSA
CBA3M, C COXPaHEHMEM NpUopUTETa COObITUI PeaNlbHOTO BPEMEHM.

Kpome annapatHbix mogynen, 8 BCO BXxoAAT ABa NPOrpaMMHbIX NPOAYKTa.
HactpoeyHoe MO BCO «[lyHKTMp-C», obecneymBatoliee HACTPOMKY UM MOUCK
HeucnpasHocTel BCO.

NMPOTOKOAN pa3paboTyMKa, npeAHa3Ha4YeHHbI ANA  WUCMONb30BaHMA CTOPOHHUMM
cucTtemamm MOHUTOPMHrA M ynpasneHuA BCO n obecneumnBatoLlee
NoONHOPYHKUMOHaNbHOe ucnonb3oBaHne BCO B cocTaBe WMHTErPUPOBAHHbLIX CUCTEM

6e3onacHocTw.

1.3.2 N3pgenne moxKeT cogepraTb B CBOEM COCTaBe

un-1 wr.,

NK—=1wvnn 2 wr.,,

A4 — go 500 wT. Ha oauH JIK mam Konbuo us asyx JIK (B cymme ¢ ymciom
noAkto4eHHbIX MB),

MB — cymmapHoe KosndyecTso B cucteme (Ha oauH LM) He 6onee 64,

M3 — 10 25 Ha oaHY AnHUIo (0anH J1K),

K3 — 00 20 wr. Ha ogHy AavHuio (N1K),

PM — oo 32 wr. (K Ka’kA0MY U3 HUX MOXKET bbITb NoAKAOYEeH moaynb MP).

1.3.3 MNMpumep 3anMcu B KOHCTPYKTOPCKOM AOKYMEHTauuMuM U npu 3akase moaynen BCO

«MyHKTUP-C» npmBeaéH B Tabnunue 1.

Tabanual

HasBaHue HavmeHoBaHue npu
3aKase

LleHTpanbHbI KOHTPOANEP

«MyHKTUp LLM-C»

JINHEelHbIN KoHTpOANEp

«MyHKTUP JIK-C»

[aTunK-LeTeKTop B ABOMHOM Kopnyce 13
nonunkapboHara

«MyHkTnp 44-C-C-00»

[aTuMK-4eTeKTop B AepKaTene C Npy*KMHamu ans
CKPbITHOM YCTaHOBKM

«MyHkTnp 4A4-C-M- 00»
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JIMHnAa patunkos-getektopos «MyHkTup 44-C-C-00», «MyHktnp 44-C-A-ZZ»
coegMHEeHHbIX ABYXMPOBOAHbIM Kabenem, nomeLeHHbIM
B CTa/IbHOM MeTanNopyKaB paccTtoaHne mexay A4 - ZZ aom
- aHTUBaHAANbHOE UCMONHEHUe

NvHua patunkos-getekTopos «MyHkTMp 44-C-C-00», «MyHkTnp 44-C-C-ZZ»
COoeAMHEHHbIX ABYXNPOBOAHbIM Kabenem, pacctosHue

mexay A0 -77 pwm

Moaynb BXO40B «[yHKTUP MB-C»
Mogaynb 3aWmTbl TMHUU CBA3U OT «[TyHKTUpP M3-C»
nepeHanpsaxKeHum

Moaynb 3alnTbl CUCTEMbI OT KOPOTKOrO 3aMbIKaHUA «[TyHKTUp K3-C»

NNHNKN CBA3UN

Moaynb penemnHbix BbIXOA0B «[yHKTUP PM-Y»
Moaynb pacwimpeHus «yHKTUP PM-MP»
Moaynb 6ydpepa cobbiTnii «MyHKTUP-BC-C»

1.3.4. Tllpotokon pa3pabotunka ana uHTerpaumm B CCOWN npepocTaBndaetcs
npoussoauTenem aBTOPU30BAHHbIM MNPESNPUATUAM NOCAe 3aKNOYEHUA COrJlalleHua o
HepasrnaweHMM KOMMepYeckor nHGopmaumu.

1.4 3KcnayaTauMOHHbIE XapaKTepPUCTUKKU

1.4.1 BCO moxeT cogepxatb go 1000 A4 (aBe nuvHum no 500 A4). Kaxagbin A4
KOHTPO/IMPYeT OAMH Y4acTOK orpaxaeHusa. B 3aBUCMMOCTM OT KOHCTPYKUMKU OrparkaeHus
YY4aCTOK MOXEeT coAepaTb OAHY WAM HECKO/NbKO cekuun, npu stom [ aponyckaet
WHAMBUAYANbHYIO HACTPOMKY MNAapamMeTpOB B COOTBETCTBME C KOHKPETHbIMWU YCNOBUAMM
aKkcnayaTauum. I3TO0 nos3BonAeT ucnonb3osatb BCO Ha orpakaeHMAX CMeLlaHHOro Tuna,
WHOMBMAYANbHO MoACTPaMBaA MapameTpbl Kaxagoro [ ¢ yd4eTom CBOWMCTB CeKUMMU
OrpaXKAeHMA, Ha KOTOPOM OH YyCTaHOBAEH. [lAMHa nepumeTpa orpaxaeHusa, 610KMpyemoro
nsgenvem - go 3000 m, orpaHuumBaeTcA He TONbKO KoamyectBom [/l B AWHWUU, HO U
BO3MOHOCTAMM NPOTOKO1a Nepeaayn.

1.4.2 Mogyaun A4, MB, M3 1 K3 nmetoT cTeneHb 3aLLnTbl OT BO34ENCTBUIN OKpPYKatoLWwen
cpenbl IP65.

Mo yCTOMYMBOCTU K BO3AEMCTBMIO TEMMNEPATYpPbl U BAAXKHOCTM OKPY)KAlOLWEro Bo3ayxa
MOAY/IN BbINOAHEHbI B UcnosnHeHun YXJ1 kateropmn pasmeweHuna 1 no FOCT 15150-69 ana
paboTbl MNpu TemnepaType OKpyKatowero Bosgyxa oT -60°C go +85°C, OoTHOCWUTENbHOM
BJIaXKHOCTM Bo3ayxa Ao 100% npu +25°C, 6e3 obpasoBaHMs KOHAEHCaTa U Npu aTMochepHOM
nasnenun ot 84.0 go 106.7 Kla.
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1.4.3 Moaynu UN, JIK u1 PM mnmetoT cTeneHb 3aluTbl OT BO3AENCTBUIA OKpPYHKatoLLEN
cpeabl 1P20, umetor KpenneHue Ha DIN-peliky M, Kak npaBWO, YCTaHaBAMBAlOTCA B
MOHTaXHbIM WKad.

Mo yCTOMYMBOCTU K BO3LEMCTBMIO TEMMNEPATYPbl U BAAXKHOCTM OKPYKalOWeEero Bo3gyxa
MOZY/IN BbINOAHEHbI B UCNONHEHUN YX/] KaTeropun pasmelleHuna 3.

1.4.4 BCO paccuymTaHO Ha KPYr10CYTOUYHYIO HEMpPepPbIBHYO paboTy 6e3 exenHEBHOro U
eXXeMeCAYHOro TexHM4Yeckoro obcnymnsanusa (TO).

TO pekomeHayeTcA NpPOM3BOAUTbL NOCAE PEMOHTA COCTaBHbIX YacTel uU3aenna u B
CIyYasnX USMEHEHUA KOHCTPYKLMU U/UAN KOHOUTYpaLUKM OrpaxKaeHums.

1.4.5 BCO coxpaHaeT paboTocnocobHOCTb NpW BO3AENCTBUM Ha OrparkaeHue
NPOW3BO/IbHON €CTeCTBEHHOM KOMOWHaLUMM NPUPOAHbBIX MOMEXOBbIX (GaKTOPOB: AOXKAA,
cHeronaga v rpaga, BeTpa, HalMMAaHUA MOKPOro CHera, 3/IeKTPOMArHUTHbIX U aKyCTUYECKUX
nomex nNpu rpose, KonebaHWn pPacnoNoKeHHbIX B6AN3N aepeBbeB M KycToB (6€3 KOHTAKTa ¢
orpaxkaeHuem).

1.4.6 BCO coxpaHAaeT paboTocnocobHOCTb NpU HanMYMKU NPOU3BONbLHOM €CTeCTBEHHOM
KOMBUHALMN NOMEXOBbIX GpaKTOPOB MPOMbILLEHHOIO MNPOUCXOMKAEHMA, TAKUX KaK ABUMKEHNE

aBTOMOOUNBLHOTO W/WUNK }KeNe3HOA0POXKHOro TPaHCNopTa.

1.4.7 BCO He ob6HapyKMBaeT MONbITOK MPEOAO/IEHUA OrparkAeHUs npu OTCYTCTBMU
d13MYecKoro BO34ENCTBUA HAPYLLIMTENA Ha OrpaxkaeHuMe.

1.4.8 BCO MOXHO CKOHPUIrypupoBaTb HA BblAAuyy TPEBOMKHbLIX W3BELLEHUN 4epe3
pa3nuyHble UHTepdencbl No curHanam Kaxgoro O/, no curHanam rpynnbl A (pa3gena),
sxoay MB, sxoay UM v asym Bxogam PM. BO3MOXKHO nporpammupoBaHue Bbigauyn CUrHai08

no ¢akTy BOSHUKHOBEHUA UHbIX cobbITUIA B BCO.

1.4.9 Bpemsa TexHu4yeckol rotoBHocT BCO nocne nogayun HanpsayKeHUA NUTaHUA - He
6onee 10 c.

1.4.10 BCO obecneumBaeT cpeaHee BpemMsi HapaboOTKM Ha NOXKHoe cpabaTbiBaHWE He
meHee 1500 u.

1.4.11 CpepgHaa HapaboTka BCO Ha oTKka3 He meHee 60000 u.
1.4.12 CpeaHuit cpok cny»6bl BCO He meHee 10 ner.
1.4.13 BCO ycTOMYMBO K BO3LENCTBUID INEKTPOMArHUTHBIX MOMEX, CTEMEHb MKECTKOCTU
no F'OCT P 50009-2000 He Hue 3.
1.5 Ycrpoiicteo u paborta BCO

1.5.1. [JaTuMKu-4eTeKTopbl, NapannenbHO NOAK/AKYAEMble K ABYXMPOBOAHOW JIMHUWK
CBA3W, PA3MELLAOTCA HEeNOCPEACTBEHHO Ha OrpaXKAeHMM, NpU 3TOM A0MKeH bbiTb obecneyeH
NAOTHbIA MEXaHUYeCKUM KOHTAKT [[ c anemeHTOM orpaxaeHua. [AByxnpoBogHasA NuMHUA
cBA3M obecneymBaeT Kak nepepady nHeopmaumm ot A4 Kk JIK n ganee B LM, Tak U nutaHue

AL,
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MpuHumn genctemna Ol ocHOBaH Ha MCNONb30BaHUM Mbe303NeKTpMuYeckoro addekta. B
3aBUCMMOCTM OT MEXaHMYECKMX CBOMCTB OrpaxAeHMA BOSMOXKHO pasmelleHne ogHoro A/ Ha
1-4 cekumax orpaxgeHua. Kaxgomy aatunmky npu  Hactpoiike BCO HasHavaeTca
WHAMBUAYANbHBIA agpec W napameTpbl NepBuyYHOM 06paboTKM cUrHana nbes3o[aTymka,
onpeaensemble XapaKTepuCcTUKaMu CermeHTa orpaxkaeHua. Jlokanusaumm mecta BTOPrKeHUA
Ha nepumeTpe obecneymBaeTcsa C TOYHOCTbIO 40 ogHoro A/.

1.5.2 AByxnpoBoaHan AMHUA nogknodaerca K /1K, kotopbliii obecneuymsaet onpoc A1 u
ux nutaHume. Kogbl curHanoB 06 ypoBHE MexaHMYECKMX BMOpauuii orpaxaeHua ot O
TpaHcaupytotea JIK B LM ¢ npuBsaskon K nHamsmnayanbHomy agpecy A4.

1.5.3. PeweHne 0 HaAMYMN UAM OTCYTCTBMWU TPEBOXKHOM cUTyauum npuHmmaetca LIM. K
UM, eanHcteeHHomy B BCO, moryT b6bITb NoAKAo4eHbl oanH nnu asa JIK. Kak npasuno, LM n
JIK ycTaHaBnuBaloTcA pAaAgom, npegenbHoe pacctoaHne mexay JIK u UM He [0nXKHO
npesbiwatb 1 m. B cooTBeTCcTBMM C anropnutmom o6paboTkm nHbopmaymm, npesnonaratowmm
CpaBHeHWe curHana Kaxkgoro A1 ¢ curHanamu asyx [, BKAKOYEHHbIX B AVHUIO A0 Hero, u
Asyx O/, BKAOYEHHbIX nocne (06blyHO - 4-x cocegHux A[, no 2 c Kaxaon cTopoHsbi), LM
dopmupyet curHan Tpesoru, nepepaer ero B8 CCOUM u, cornacHo npeaBapuUTeNbHO
npou3BeAeHHbIM HAaCTPOMKam, moaynam MB n/nnm mogynam penenHoim PM.

1.5.4 UN umeeT BCTPOEHHYO NaMATb ANA BeAEHMA NPOTOKO/A cobbITMI, @ TaKXkKe Yachbl
peanbHOro BpemMeHu Ana BpemMeHHOW NpuBA3KK 3TUX cobbiTM. CoxpaHaembin BCO npoTtokon
cobbITUI HeobxoamMm AnA NPOBeAEeHMA NOCTCOOLITUIMHbLIX pPaccnefoBaHUM NPU aBTOHOMHOWM
pabote BCO nmbo npu BpemeHHON noTepe cBA3M c BHewHeit CCOW. Mpu stom pna
onepaTuUBHOMN OTPaboTKM BpemeHHbIX nepepbiBos cBA3n ¢ CCOU cneayeT NnpuMeHATb MOAYNb
«MyHKTMP-BC-C».

1.55. K UM moryT ObiTb NOAKAHOYEHbI CUCTEMbI BEPXHEFO YPOBHSA, CUCTEMDbI
6e30nacHOCTN ApYyrMx TUNOB W ApPYyrMe CUCTEMbl M YCTpoKcTBa, npu atom LM peanusyer
HacTpaMBaemble anropuTMbl B3aMMOAENCTBUI W peakuuMih Ha CcobbiTua B CUCTEME.
CobcTBEHHbIE  BO3MOMHOCTM  annapaTHOM MHTerpauun LM moryt 6biTb  paclumMpeHbl
NpUMeHeHMeM penenHbix moaynen PM n moaynen paciwimpeHns K Hum MP.

1.5.6  AnnapaTHyl0  WHTerpaumilo  YCTPOMCTB WU  CUCTEM,  PACMONOMKEHHbIX
HenocpeacTBEHHO B OXPaHAEMOM 30He, yA06HO BbIMOAHATb, UCNOAb3yA moaynu MB. ITu
MOAYNM NOAKMOYAOTCA NapannenibHO NMHUK CBA3M M 06ecneuymBatoT KOHTPO/b COCTOAHMUSA
O4HOrO WAW ABYX WANEeAPOB CUTHANM3AUUKM, B KOTOPbIe CBOAATCA pesieliHble BbIXOAbI
PaCMo/IOXKEHHbIX PAAOM UHTErPUPYEMbIX YCTPOMCTB.

1.5.7 KoHdurypmposaHme BCO BbINONHAETCA C MCNO/b30BaHMEM HacTpoeyHoro MO B
cooTBeTcTBME € «PykoBogcTtesom onepatopa HacTpoevHoro MO BCO «lyHKTup-C».

1.5.8. BCO «MyHKTUP-C» MOKeT ¢YHKLMOHNPOBATb ABTOHOMHO COBMECTHO C
npocTeMwmMMmn  ONoBewaTeNsMM, B COCTaBe annapaTHO-UHTErPUPOBAHHOM  CUCTEMbI,
nepeaaBan CUrHaibl TPEBOTM Ha NPUEMHO-KOHTPO/IbHbIE NPUBOPbI U/MAKN cUCTEMbI Nepeaadn
M3BELLEHWNIM, a TaKKe COBMECTHO C annapaTHo-nporpammHbimmn CCOU, Hanpumep, AMNK

«bactnoH-2». B nocnegHem cnyvae MNOAHOCTbIO Mcnonb3yetca ¢yHKUMoHan BCO anAa
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NPeUM3MOHHOrO MOHUTOPWUHIA COCTOAHWUA OXpaHaemoro pybexa, NPOTOKO/ANPOBAHMUA
cobbITUA, MHOOPMATMBHOIO MX OTODParKEHUA W MHTENNEKTYaNbHOro B3aMMOAEWCTBUA C

APYTUMU MHTETPUPOBAHHbIMW B KOMMNNEKC 6e30nacHOCTU CUCTEMAMMU.

1.5.9 [ina pabotbl no uHTepdeincy cesasm Ethernet ¢ LN HeobxoamMmo ycTaHOBUTL ero
nHAnBMAYanbHbIM IP. 3To Heobxoaumo gaxe B cnydae, Koraa BCO mncnonbsyetca 6e3 CCOU
BEPXHEr0 YPOBHA - A4/1A NepBOHaYaNbHON KoHdurypaumm BCO, npu paboTte ¢ ynpasaaembimu
Kamepamu u np.

1.6 MapKnpoBKa, ynakoBKa 1 niiombuposaHue

1.6.1 MapKupoBKa annapaTHbIX MOAY/IEA CUCTEMbI NPOU3BOAUTCA B COOTBETCTBUE C

TpeboBaHUAMM KOHCTPYKTOPCKOM A OKYMEHTaLMMN.

1.6.2 MapK1UpoOBKa COAEPXKUT HaUMeHOBaHWe U3[ennAa, KBapTall WUAW MecAl U roj

N3rotossieHuA, ceeaeHnAa O HOMUHA/IbHOM HanpAXeHnn NnnTaHuA, CepTVId)MKaLI,MM.

1.6.3 TMnombupoBaHMe annapaTHbIX CPEACTB Ha nNpeanpuATUM WU3rOTOBUTENE He
NpPoOu3BOAMUTCA, CMELMaNU3UPOBAHHbIE 3/1EMEHTbl KOHCTPYKUMW JAA NAombupoBaHMA Ha
06beKTe He NpeayCMOTPEHbI.

1.6.4 O6opyaoBaHMe B MAACTUKOBbLIX M METaNIMYECKUX KOPMycax YMaKOBbIBAETCA B
COOTBETCTBMM C TpebOBaHMAMM KOHCTPYKTOPCKOM LOKYMEHTAUMM WHOMBUAYANbHO B
NONIMSTUNEHOBbIA MaKeT WAM NNEHKY M KAPTOHHYK KOPOOKYy ANA 3alWnTbl OT BHELWHMX

BO3ENCTBUIM NPU XPaHEHUM U TPAHCNOPTUPOBKE.

1.7 CocTtaBHble YacTn usgenna

1.7.1 Mogaynb «[yHKTUp-LM-C»

KoHcTpykTnBHO moaysb LM BbinosHeH B Kopnyce ¢ KpenaeHnem Ha DIN-peiky 35mm.
Cesepxy nnata UM 3aKkpbiTa nNpo3payvyHbiM 3aWMTHbIM 3KPAHOM, HA KOTOPOM HaHeceHbI
YCNOBHble 0603HaYeHMA KNEMM U Pa3bEMOB.

Mpn HeobxoAMMOCTM YCTAaHOBKM BHE NMOMELLEHUN, HEOHBXOAMMO pa3melLaTb MOAY/b B
repMmeTUYHOM Kopnyce unu Wwkady c cuctemon oborpesa 1 K1accom 3alLnTbl He meHee |P65.

TexHn4yeckue xa PaKTepPUCTUKH

HanpsaxeHue nutaHma, B 10..15
Tok noTpebneHun, mA 160
MaKcrMmanbHaa BeAndmMHa nNyabcaumii HanpasKeHmua NuTaHma, mB 50
MaKcrMManbHbIN TOK BbIXO4a TUMNa KOTKPbITbIA KOANEKTOP», MA 250
MaKcMmanbHOe  Hanps)KeHue,  KOMMYTUPYEMOE  BbIXOLOM  «OTKPbITbIN 60
Konnektop», B

FabapuTHble pasmepsbl 150x100x40
Macca HeTTO, Kr 0,27
CteneHb 3alWmnTbl 060104KN IP20
Knnmatunyeckoe ncnonHeHune YXN3
Temnepatypa aKcnayaTaumm -25°..+65°C
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BHewHMn B1A MOAYyNA N pacCnosioxeHNne KOMMYTAaUMOHHbIX 91eMeHTOB NpeacTaB/1eH Ha

pucyHkel.

.

-

Ty *

3.

PucyHoK 1. BHEWHWUI BUA, M pacnoNioKeHne KOMMYTaLMOHHbIX 31emMeHToB moayns LM

Ha moayne LI pacnonoxeHbl cneayowme snemeHTbl:

1.

Pasbem RJ-45 ana noaknoueHUs K nokanbHon cetn Ethernet (nogkntovenume MK
AR HAaCTPOWKM, ynpaBieHne Buageokamepamu, s3anmogeiictane c CCOM mT1.0.);
Pasbvem RJ-45 pna nogkntouenma JIK Nel no uHtepdency RS-232;

Pasbem RJ-45 gns noaKAo4eHWs CepBUCHOro (HacTpoeyHoro) obopyaoBaHuA
npeanpuATUA-U3roToBUTENS;

Pasbvem RJ-45 pna nogkntouenuna JIK Ne2 no uHtepdemcy RS-232;

Pasbem nogkntoveHmna nnHum anektponutaHma 10..15 B;

Pasbem 4-x BbIxoaos LM TMna «OTKPbLITbIA KONNEKTOP» C NpeaefbHbIMU TOKOM
KoMmmyTaumnm 250 MA 1 HanpAaxKeHnem He Bblle HanpAXeHna nutanma LM;
Pasbem uHTepodeiica RS-485 gna nogknwodeHua moayneit PM un aHanorosbix
Kamep BUaeoHabntoaeHus;

8. Pasbem Bxoga TpeBoxHoro LIC moayna (tamnep), BXOA NOTEHUMANbHbIA —

paboTaeT Ha 3amblkaHMe/pa3mblkaHME U NPeAHA3HAYeH UCKAIUYUTENbHO ANA
NOAKNIOYEHMA TaMNEePHOro KOHTAKTa.
Kapta namat microCD ans XpaHeHus KOHPUrypaumoHHOW WHPopmaLmu M

KypHana cobbITui.

Moagyne UM pasmewaerca B MNOMELWEHMAX WAW  YYaCTKOBbIX  WKadax

obecneymBaloLWMX YCIOBUA €ro KCNTyaTauum.

12
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1.7.2. Moaynb «MyHKTUP-JTIK-C»

KoHcTpyKTneHo moaynb «lMyHKTUp-JIK-C» BbIiNOAHEH B Kopnyce ¢ KpenneHuem Ha DIN-
penky 35 mm. CBepxy nnata JIK 3aKpbiTa NpoO3payvyHbiM 3aLMUTHBIM 3KPAHOM, HAa KOTOPOM
HaHeceHbl 0603HAYEHUA KNEMM U Pa3bEMOB.

MNpn Heob6Xo0AMMOCTM YCTaHOBKM BHE MOMELLEHUI, HEOOXOAMMO pasmellaTb MOAY/b B
repMmeTUYHOM Kopnyce uau WkKady c cuctemon oborpesa U KNaccom 3aLLmnTbl He meHee |P65.

TexHn4yecKkue xa PaKTepPUCTUKH

HanpsaxeHue nutaHua, B 10..15
MaKcumasibHas BeMUYMHa NyAbCalnii HaNpsaXKeHns NnuTaHusa, mB 50
MaKcmanbHbIN TOK NoTpebneHusa, mA 400
Makc. gavMHa ABYXNPOBOAHOM /IMHMM CBA3M C nepudepuinHbiMU 1500
MOAYNAMMU, M

Makc. gnanHa nnHum ceasm RS-232 ¢ UM, m 1
MakKc. Ko/in4yecTBo nogkaoYyaembix Aatymnkos A/, He bonee 500
MaKcnumanbHoe KoIMYEeCTBO NOAKAOYaeMbix moaynen MB, He 6onee 128
CymmapHoe Ko/AM4yecTBo noAKatoYaembix moaynen A0 wu MB, He 500
6onee

FabapuTHblE pasmepsl 150x100x40
Macca HeTTO, Kr 0,27
CteneHb 3aLLKUTbl 060/104KM IP20
Knnmatunyeckoe ncnonHeHue YXN3.1
TemnepaTypa sKkcnayaTauum -10°..+40°C

BHewHMn Bn4 moayna n pacnosioxeHne KOMMYTAaUNOHHbIX 31EMEHTOB NpeacTtaB/ieHbl

Ha PUCYHKe 2.

1. Pa3bém RJ-45 nogkntoyeHua K
moaynto UM, nutepdeic RS-232
2. Pa3bém nogKkntoueHnsa AMHUU
sneKkrponutaHua 10..15B.
Pa3bém caBOEHHbIN, MPOXOAHOM
3. Pasbém nogknroueHun
ABYXMNPOBOAHOWN NIMHUN CBA3M C
1 nepudepnitHbIMN MoaYIAMM

03

PucyHOK 2. BHewHu Bug, moayna JIK n pacnonoxeHne KOMMyTaUNOHHbIX 3/1eMEHTOB

BHUMAHMUE: npu npoekTMpOBaHMU NPaBUIbHOTO UCTOYHUKA nuUTaHua ana BCO
«MyHKTMP-C» yuntbiBaiTe cneaytouyo MHGopmauuio: us-3a sctpoeHHoro B JIK-C DC-
DC npeobpa3soBatensa Heob6xoauMo ucnonb3oBatb 610K NuTaHua 12 B NOCTOAHHOrO

TOKa U muHumym 8A ansa anektponutanua 1 LN-Cwu 2 JIK-C.
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B oTAenbHbIX CAYyYaaX MOXHO UCNO/Ib30BaTb UCTOYHUKU NUTAHMUA U3 pacyeta 12B 3A
Ha Kaxabin JIK-C, 12 B 1A — Ha Kaxkgbiii LMN-C.
Ho B aTOom cnyuae, npu ucnonbsosaHum MyHkTMp PM-Y HeobxoamMmo 3anuTbiBaTb ero

OT OTAE/IbHOro UCTOMHMKA NuTaHuAa 12 B 2A.

1.7.3 Jatumnk-pgetekrop «MNyHkTMp-440-C»
[atunk-petektop L[l ABnAetTcA aApecHbIM YCTPOMCTBOM W npeacTaBnsaetr cobon
Nbe303/1eKTPUYECKMI NpeobpasoBaTeib MeXaHUYECKUX KOJiebaHN B 31EKTPUYECKUIA CUTHAA.

YCTpOMCTBO NOCTaBAAETCA B A,BYX BApMaHTaX UCMONHEHUA:

- CTaHgapTHoe («MyHKTMP-A40-C-C-00») - ana OTKpPbITOM YCTaHOBKM
HenocpeAcTBEHHO Ha NOJIOTHE OrPAXKAEHWUA UIN HECYLLUX KOHCTPYKLUMAX.
- CkpbiToe («MyHKkTMp-A4-C-M-00%») — ANA YCTaHOBKM BO BHYTPEHHIO NOAOCTb OMop

orpaxkgeHusa ceyeHmem ot 25*30 oo 90*90... .
FabapuTHble pasmepbl gaTynKa-geTektopa 44 - 110x110x40 mm.

B craHgapTHom wucnonHeHun AL cocTouT (PUCYHOK 3) U3 BHYTPEHHEero moayns, B
NNIACTUKOBLIA KOPMYC KOTOPOrO YCTAaHAB/IMBAETCA 3/1EKTPOHHAA NaaTa U repmeTusnpyeTcs no

nNeEPUMETPY, N BHELWLHEIO Kopnyca, cogepxawero oCHoBaHMe U KPbILWKY.

0-0-@

PucyHoK 3. BHelwHWI BUA, AatynKa-getektopa «MyHktup-A44-C-C-00».
Cnesa — 8HympeHHul Modysnb, ycmMaHOoB/1eHHbIl 8 OCHOBAHUE BHEWHE20 KOpycd, 8 UeHmMpe
— KpblWKa Kopnyca, crnpasa — cobpaHHbil 6amyuK-0emeKkmop.

Komnnektauma «MNyHktnp-40-C-C-00» npu noctaBke

Mogynb A4 - 1 wr.

OcHoBaHue Kopnyca - 1 wr.
KpbiwkKa Kopnyca - 1 wr.

MnacTHa MOHTaXKHaA - 1 wr.
CoeaunHutens Scotchlok UR2 - 2 wr.
XomyT HelnoHoBbIM 100x2,5 - 2 wrT.
Camopes DIN7981 3,5x16 - 4 wr.
Wypyn 3,5x11 - 4 wr.
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Ha cetuyatbix orpaxgeHunax A4 «lNyHktup-44-C-C-00» 3aKpennsetca € MNOMOLLbIO
MOHTaXXHOW NNaHKM (pUCYyHOK 5). Ha chniowHbIX KOHCTpyKumsax aT1oT [ 3akpennsertcs
HenocpeACTBEHHO K HeCyLLel MOBEPXHOCTU Yepes KpPenéxKHble OTBEPCTUA.

PucyHOK 4. MoHTaKHaa nnaHKa kopnyca 44 «MyHktnp-44-C-C-00».

Moaynb umeetr 2 npoBoga ANA NOAKAOYEHMA ero K ABYXNPOBOAHOW /SIMHMM CBA3M
ceveHnem 0,5 mm2. MonapHOCTb noakatoueHna A K AMHUM OTCYTCTBYET.

Moaynn 04 n MW nony4yatoT 3/1€KTpOnNUTaHUEe Mo ABYXNPOBOAHOM NMHWUM CBA3WU OT

moayna JIK, no aTol e IMHUN NPOUCXoAUT MHPOPMALMOHHbIA OOMEH.

Mo eNaHuto 3aKa3uMKa BO3MOXHA (M HacToATeNbHO pekomeHayeTcA) noctaska A/,
«[MyHKkTUp-A40-C-C-00», coeANHEHHbIX B €4UHYI0 IMHUIO CBA3U. [pu 3TOM 3aKa3uuK yKasbiBaeT
Tpebyemoe pacctonaHune mexay AL, 4ucno u mecta NnoAKkNtOMeHUs B IMHUIO moaynei MB, K3,
M3. CobpaHHan NMHMA AATYMKOB MOCTABASAETCA B ABYX BapuaHTax - COeAMHEHHble Kabenem B
NNacTMKOBOM 060NOYKE M B aHTMBAHOANbHOM WCMNONHEHUWU, B KOTOPOM COEAMHUTENbHbIN
Kabenb AONONHUTENBHO 3aLLMULLAETCA METANIZIOPYKABOM M3 HepxKasetowen ctanm (cm. n. 1.3.1
uTabn. 1).

Mpn nonydyeHMn nepupepumHbIX MOAYNEN CUCTEMbI OTAENbHbIMWU Y3N1aMKW MOHTaX
OBYXNPOBOAHOM NMHUKM CBA3U CneayeT BbINOAHUTL ABYXNPOBOAHbIM MeAHbIM Kabenem
ceyeHnem 0,5...1 Mm? 1 BHelHen 060104YKON, [ONYCKaOLLEN ero SKCNAyaTaLMio Ha OTKPbITOM
Bo3ayxe. [lna coegmHeHna Kabena NMHUM CBA3KU U gaTuynKa-geTekTopa A4-C, a TakKe n apyrux
MmoAaynen, pekoMeHayeTca MCNoNb30BaTb CoeAMHUTEeNnu-passeTsuTenn Tuna Scotchlok UR2
Ana nposoaos ceveHnem 0,4..0,9 mm? naum Scotchlok 314 ana nposogos 0,5..1,5Mm?2.

B wucnonHeHun pans  ckpbitoro MoHTaxka («NyHkTnp-44-C-MN-00») moayns A4
3aKpennseTca B crneuvanbHOM agantepe, obecneymBaloWem ero yCTaHOBKY BHYTPW OMopbl
orpaxaeHua. CtanbHble NPy*KUHbI aaanTepa NO3BONAKOT YCTAaHOBUTb AATYMK B ONOPY KPYraoro
WU NPAMOYTO/IbHOrO cevyeHusa pasmepom oT 35x45mm go 90x90mm. BHewHuin sng 40
«[MyHKkTUp-A4-C-M-00» ANA CKPbITHOrO MOHTAXa NpeACcTaB/ieH Ha PUCYHKe 5.
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PucyHok 5. Moaynb «MyHkTnp-44-C-M-00»

MoHTaxK  «MyHKTMP-A4-C-M-00» BeaétcA HenocpeACTBEHHO Ha obopyayemom
orpaxkaeHuu.

BapuaHTbl MoHTaxka [J, npvBeseHbl B TUMOBbLIX MPOEKTHbIX PELIEHUAX, KOoTopble
pa3smeLlleHbl Ha odULMaANbHOM caliTe NpeanPUATUA-U3roToBnTeNa www.punktir.kz
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1.7.4 Mogynb «IyHKTUpP-MB-C»

Moaynb Bxoga-Bbixoga «lyHKTUP-MB-C» sBnseTca agpecHbIM  YCTPOMCTBOM U

KOHCTPYKTUBHO aHanormdeH A4 «MNyHKTnp-A40-C-C-00» 3a WCKAKYEHMEM KO/MYecTBa

NpPOBOAOB NOAKNOYEHUSA.

Moaynb umeer:

— 1 Bxopa (aBa npoBoaa) AnA noaknoyYeHMa 1 nam 2 HopmanbHO 3aMKHYTbIX LLUC ot

BHELLHMX U3BeLLaTeiell C UX KOHTPOJIEM LLe/IOCTHOCTH.

— 1 Bbixog Tvna (doToamon ONTPOHHOW napbl) A1 MOAKAOYEHUSA BHELIHMX

NCNOJIHUTENbHbIX YCTPOMUCTB C MakCMMasbHbIM TOKOM 50 MA 1 HanpsaxeHnem Ao

16 B.

Cxema nogkntoyeHuna LLUC K moaynto MB npusegeHa Ha pUCcyHKe 6.

Komnnektauua moayna MB npu noctaske:

Moaynb MB-C -1 wr.

OcHoBaHue Kopnyca - 1 wr.
KpblwKa Kopnyca - 1 wr.

MnacTtHa MmoOHTa*KHaa - 1 wr.
Coeaunutens Scotchlok UR2 - 4 wr.
XomyT HelnoHosbln 100x2,5 - 4 wr.
Camopes DIN7981 3,5x16 - 4 wr.
Wypyn 3,5x11 - 4 wr.

Pesnctop 2,2 KOm 0,25 BT - 2 wr.
10. Pe3uctop 4,7 kOm 0,25 BT - 1 wr.

L O N O U A WN R

Beixon
Bxopg
"'\-\_1\_4-’
OUELE
g Tamnep 'Tﬂ.'-'.I'IE:J(lJ
|::| 2,2 KOm
2.2 KOmM 4,7 HOm
— g ——
W 1 e 2

PucyHok 6. Cxema

HasHauyeHue nposoaoB
KpacHbIli M YepHbIN — NOAKNIOYEHME K IMHUK CBA3U
3enéHbii n 6enblt — nogknoyeHne BHewHux LLIC

HENTbI — BbIX0A, (NOAKNOYEHME K KOHTAKTY «MAOCY
KOMMYTUPYyEeMOW Lenu)

CUHUI — 06LWMI («MUHYC») NPOBOA BbIXO4A

nogkntoueHna asyx LWC kK MB.

Mogynb MB ocHaLEéH ONTUYECKUM TaMNePOM BCKPbITUA BHELUHEro Kopnyca.

BHMMAHME: cTaHaapTHBIN agpec, c KOTopbim noctasaaerca MB-C — 493. Mepeg MOHTaXKoMm, Npu
HeobxoaMMOCTHU, ero Haao CMeHUTb, nogkatoums K JIK-C.
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1.7.5 Mogynb «yHKTUP-M3-C»

Moaynb 3awntbl OT nepeHanpa)KeHua «lNyHKTMP-M3-C» KOHCTPYKTUBHO aHanormyeH
haTtunky-petektopy A4 «[yHktup-44-C-C-00». Moaynb  M3-C  noaknovaetca K
ABYXMPOBOAHON /NIMHUM CBA3M NapasnenbHo. YCTPOMCTBO PEKOMEHAYeTCA YCTaHaBAMBATb

yepes Kaxkable 15..25 A4,

Moaynb M3 orpaHuynBaeT aMnanTyay KOPOTKMUX MMMY/bCOB BbICOKOrO HAMPAXKEHUA U
He AONyCKaeT NoNagaHMA X Ha 3aLLULLLAEMYIO HArpy3Ky.

B pabouem pexxkume moaynb M3 He BanAeT Ha paboTy 3aWMLLAEMON IMHUKN CBA3M A0

MOMEHTa BO3HUKHOBEHUA UMMYAbCa NepeHanpaXeHus.
KomnaeKkrauua mogyna M3 npu noctaske

Mogynb M3-C - 1 wr.

OcHoBaHue Kopnyca - 1 wr.
KpblwKa Kopnyca - 1 wr.

MnactMHa MOHTa*kHaA - 1 wr.
CoeanHutens Scotchlok UR2 - 2 wr.
XomyT HelnoHoBbIn 100x2,5 - 2 wr.
Camopes3 DIN7981 3,5x16 -4 wr.
Wypyn 3,5x11- -4 wr.

O N o s WwWN e

1.7.6 Mopaynb «yHKTUp K3-C»

Moaynb 3aWmTbl OT KOPOTKOrO 3amMblKaHUA B NNHUKN «TTyHKTUP-K3-C» KOHCTPYKTUBHO
aHanormyeH gatumky-getektopy A4-C, HO nmeeT 4 npoBoaa ANA NOAKAOUYEHUA. YCTPONCTBO
pekomeHayeTcA yCTaHaBAMBaTb Yepes Kaxkable 15..25 A/,

Mogynb npeaHasHayeH AN OTK/AYEHMSA Y4YacCTKa /IMHWKW, Ha KOTOPOM MpOM30LWI0
KOpOTKOe 3amblKaHue. [pu MNOCTPOEHUW CUCTEMbI OXPaHbl MepuMeTpa Mo KO/bLEeBOM
TOMONOTMWN NOBPEXKAEHHBIN YH4AaCTOK MeXAy ABYMA COCEAHUMU Moaynamu ByaeT n3oanpoBaH
OT oOCTanbHbIX. [pn NuMHelHoON TononorMm 6yaeT OTKAOYEH Y4YacToK oT moayna K3,
npeaLecTBYOLLEro NOBPEXAEHNIO, 4,0 KOHLLA NUHUMN.

K3 coaepUT BCTPOEHHYH 3alUMUTYy OT MNEepeHanpsKeHua B JIMHUM UM NpU  ero
NCNoNb30BaHMM B cocegHelt rpynne [/l 4onoNHUTENbHbIE MOAYM M3 NPUMEHATb HE HYKHO.

K3 mMmeeT 2 napbl NnpoBogoB. KpacHble NpoBoAa MOAKAOYAKOTCA B Pa3pbiB OAHOMO M3
NpPOBOAOB IMHUM CBA3M, YEPHbBIE - B Pa3pbIB 4PYroro.

KomnneKrauma mogyna K3

Moaynb K3 - 1 wr.
OcHoBaHue Kopnyca - 1 wr.
Kpbiwka Kopnyca - 1 wr.
. MnhactnHa moHTaxHana - 1 wr.
. CoeauHutenb Scotchlok UR2 - 2 wr.
. XomyT HeloHoBbIN 100x2,5 - 2 wr.
. Camope3 DIN7981 3,5x16 - 4 wr.

N o AW BE
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8. Wypyn 3,5x11 - 4 wr.

1.7.7 Moaynu «NyHKTUP-PM-¥Y» n «TyHKTUP-PM-MP»

KOHCTPYKTUBHO moaynb «lyHKTUP-PM-Y» BbiNOAHEH B Kopnyce ¢ KpenneHnem Ha DIN-
penky 35mm. CBepxy naata MoAyna 3aKpbiTa NPO3PaYHbIM 3aLLUTHBIM 3KPAHOM, HA KOTOPOM
HaHeCeHbl HAAMNWUCU HA3HAYEHUA KNeMM N Pa3beEMOB.

Mpn HeobxogMMOCTU YCTAHOBKM BHE MOMELLEHUA cnepyeT pasmeliaTb Moayab B
repmeTMYHOM Kopnyce uau Wwkady c cuctemon oborpesa U KNaccom 3alLmnTbl He meHee IP65.

BHewHun B4 W pacnosioxeHne KOMMYTAUUMOHHbIX 3/1eMeHTOB npeacrtaB/sieHbl Ha

puUCyHKe 7:

Pasbém anektponutaHua 10..15B
Pasbvém RJ-45 noagkntoueHuna JIBC
Pasbémbl 2-x Bxogos LLUC

Bnoku pasbémos BbIX0A0B 16 pene
Pasbém nogkntoveHmna mogyna MP

ukhwNeE

PVICYHOK 7. BHewHuin BUAO N PacnonoxeHne KOMMYTaUNOHHbIX 3/1EMEHTOB.

Moayns PM npegHasHayeH gna  GOPMMPOBAHMA  CUTHANOB,  YNPABAAKOLLUX
NCMNOJIHUTE/IbHBLIMM YCTPOMCTBAMM W annapaTHOM MHTErpaLMm CO CTOPOHHUMM CUCTEMAMMU.

Moaynb nonyyaeT KOMaHAbl Ha  BK/AOYEHWE/BbIKAKOYEHME  BbIXOAHbLIX  pene
HenocpeacTBeHHO OT LIM. CooTBeTcTBME MeKAY CObbITUAMU, 3adUKCUPOBAHHBIMU U3AETUEM
n cpabaTbiBaHMEM TOrO MAM MHOTO BbIXOAA MOAYANSA NporpammupyeTtca ¢ nomouwbto CMO

Punktir-installer.

TexHunyeckue xapakrepuctmku MP

HanpAa»keHune nutaHua, B 10..15
MaKcumanbHbIN TOK noTpebneHus, A 1,4
MaKkcrMmanbHaa BeAMYMHA NyNbCALMA HANPAXKEHNA NUTAHWA, MB 50
MaKcMManbHbIM TOK KOMMYTUPYEMbI BbIXOAHbIM pene, A 5
HanpsaxeHne KommyTupyemoe BbixoaHbiM pene, AC/DC, B 250/24
FabapuTHblE pasmepsl 190x130x50
Macca HeTTO, Kr 0,45
CteneHb 3aWmTbl 060/104KN IP20
KnnmaTtmnyeckoe ncnonHeHume YXni3.i
TemnepaTypa sKkcnayaTauum -10°..+40°C

Moaynb MP npegHa3HayeH A8 COBMeECTHOM paboTbl ¢ PM M no3sonaeTt yBeanynTb
YMCNO BbIXOAHbIX pene Ao 32. Mogynb BbINOAHEH B aHA/NIOTMYHOM, HO Hosee KOPOTKOM
Kopnyce, npeanonaratoLiem ycTaHoBKy Ha DIN-peitKy.
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Moaynb PM ynpasnsaetca LUMN no cetu Ethernet naun no otaenbHoM nnHMK ceasm RS-485.
[na ycTaHOBNEHWA CeTeBbIX HACTPOEK (CeTeBOro agpeca, CKOpoCcTM obmMeHa, NMPOTOKOM0B
nepegayn u T1.4.) mucnonbdyerca ytunamuta «PnktBlockR» wam BcTpoeHHbin B MP web-

nHTepdenc.

Ona HAaCTPOMKM KOMMYHMKALMOHHbBIX NapameTpoB moayns PM n nogkntoveHMa K Hemy
moayna pacwmpenmna MP cnegyet nonb30BaTbCA PyKOBOACTBOM MO 3KCM/yaTauMmM HA MOAYNb
«MMyHKTUP-PM-Y».

1.7.8 HactpoeyHoe MO BCO «IMyHKTUp-C»

HactpoeuHoe MO pa3paboTaHo ANA HACTPOMKN U MOHUTOPUHIA paboTbl BCO «MyHKTMp-
C» nocpeactsom uHTepdeica Ethernet.

HactpoeyHoe MO - 3To npunoxeHue, paspaboTaHHOE HA A3blKe MNPOrpPaMMMPOBAHMUA
Java un Tpebyowee npeasapuTeNbHOM YCTAaHOBKM COOTBETCTBYHOLWErO MNPOrpaMmmMHOro
obecneyeHMAa [ANA KOPPEKTHOro (QyHKUMOHMPOBAHUA. PekomeHpgyeTcA npenBapuTenbHO
YCTaHOBUTb MOC/NEAHIO BEPCUIO Java, KOTOPYK MOXHO CKayaTb C cavMTa npoussoauTens
WWW.java.com.

HactpoeyHoe [0 npoTecTMpoBaHO W KOPPEKTHO paboTaeT nog ynpaBaeHUEm
onepaumoHHbix cuctem Windows 7, Windows 8 n Windows 10.

YctaHoBKka O npousBoaMTCA 3amyckom wucnonHsemoro d¢anna punktir-installer-
X.X.X.exe, rae xxx-Homep sepcuu Cr10.

MocnepHiolo Bepcuto HactpoeyHoro MO MOXKHO CKayaTb Ha caikTe www.punktir.kz B

pasaene «TexHUYecKana AOKYMEHTaLMA» UAK MOAYYUTb NO 3anpocy BMecTe ¢ 060pyaoBaHNEM

«MyHKTNP-C».

HactpoeuHoe MO moxeT paboTaTtb co Bcemn BCO, NoAKNOUYEHHBIMM K BbIYUC/TUTENBHOM

cetu.
Mocne 3anycka UCNONHUTENbHOTO dalina cneaymTe MHCTPYKLMAM AMANOTOBbIX OKOH.

Mocne 3aBeplueHUs YCTaHOBKU Ha paboyem cTosie 6yaer co3gaH sp/iblk NPOrpammbl.
[BOMHOM KAMK NO Hemy 3anycTUT Nporpammy KOHUrypaumm, nocne 4yero Ha skpaHe
MOHWUTOpPA NOSIBUTCSA 1aBHOE OKHO (PUCYHOK 8):

a

A | |
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PucyHok 8. NnasHoe okHo HacTpoeyHoro MO BCO «[yHKTup-C»

Mouck LN BCO b6yaeTt goctyneH nocne noakntodeHua MK K ceTu M HaxKaTus KHOMKM
«YCTaHOBUTb coeauHeHUE». B OTKPbIBLIEMCA OKHE NOucKa B Hem OyaeT BbiBeAEH CMMCOK
uMmeH wu IP-agpecoB Bcex AOCTYNHbIX Ana noakntodeHua LM,  Mocne  Bbibopa
COOTBETCTBYIOLLEro aapeca MOAyAs nNporpamma 3anpocuT KAy 3awmTbl (Katwoy RTU).
BBegeHMe KOPPEKTHOrO KAKOYa 3anyCKaeT Nporpammy KoHdurypaTop.

MonHoe onucaHue paboTbl ¢ HacTpoeyHbiM MO U3NOKeHO B «PyKOBOACTBE onepaTtopa
HacTpoeyHoro MO BCO «MyHKTnp-C», 4OCTYNHOM Ha caiTe www.punktir.kz

1.7.9. NpoTtokon pa3pabotumka «MyHKTUP-MTMP-C»

MP npeactasnaet cobol onucaHve npasun B3ammogenctena ¢ BCO no uHtepdpencam
CBA3M , NpefHa3HaYeHHoe AN UCNOb30BaHMA CTOPOHHUMM Pa3paboTynkamm nNpu co3gaHum
UMW MPOTrPamMMHbIX KOMMIEKCOB ANA NONHODYHKUMOHaNbHOW MHTerpauun BCO «MyHKTUp-C»
B CMCTEMbI, ypaBasemMble 3TUMKU Komnaekcamu. MNP obecneymBaeT BOSMOXKHOCTb MNONYyYEHUSA
BCEX BMAOB cobbiTnin oT BCO 1 nepegayy KOMaHZ ynpaBaeHUs UM, CHUTbIBaHME MHbOpMaLUK
n3 bydepa cobbitnit moayna BC nocne nepepbiBa cBA3M. [opsgok wcnonbsoBaHus [P
nsnoxeH B «OnmncaHMn npoTokona paspaborumka BCO «MyHKTMP-C», KOTOPbIA MOXKeT bbiTb
npefocTaB/fieH MNpPOU3BOAMTENEM aBTOPM30BAHHbIM NPEANPUATUAM MOCAEe  3aK/IYEHUA
COrNIaWeHnA 0 HepasraaweHnn KOMMepYeckor nHGopmaumu.

2 Ucnonb3oBaHue NO Ha3HAYEHUIO

2.1 dKcnayaTauuoHHbIe OrpaHUYeHusA

Mpu BbINOAHEHUN PaAbOT C M3geNnem Ha MecTe AO/IKHbl cobnaaTbCa AeNCTBYyOLWME
npaBu/ia TEXHUKM 6e30NacHOCTM NpPU 3KCM/yaTaummn 3/EKTPOYCTAHOBOK HamnpsKeHuem Ao
1000 B.

3ANPELLAETCA:

— nposegeHne paboT No MoOHTaxy moaynen BCO Bo Bpemsa rposbl wan npu ee
NPUOAMKEHMN, BO BpeMs AOXAA, rpaja WAW CHeronaga, a TaKXKe Npu BKAKOYEHHOM
HanpAaXeHun nutaHua BCO;

— ncnosib3oBaHne KomnoHeHToB BCO BO B3pbIBOOMNACHbIX 30HAX;

— nogkntoyeHne BCO HanpaAmylo K NPOMbILIEHHOW CETU NEePEeMEHHOro TOKa, a TaKXe K
MCTOMHWUKAM 3NeKTponuTaHus, He obecneuymBaloWwMm  BbiNOAHEHMe  TpeboBaHM,
YKa3aHHbIX B pPYKOBOACTBAX MO 3KCMJyaTauMm W MNacnoptax Ha KOHKPETHble Tumbl

obopyanoBaHus.
2.2 Tpe6oBaHMA K OrpaXKAeHUI0 U Pa3MELLLEHUIO U3Jenus.

N3genne ncnonbayeTtca Ha OrpaxKaeHMAX cneayowmx TUNoB

- NaHenbHble ceTyaTble,

- ceTkm CCUM pasnnyHbIX KOHPUrypauuin u3 NPOBOSIOKM AMAMETPOM HE MeHee
2,5mm,

- AepeBAHHbIE U3 AOCOK M NaHenel TONWNHOM He MeHee 25MMm,

- U3 IMCTOBbIX MaTEPUANO0B, BKAOYAsA CIHABUY-NAHENMN,
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- KO3bIPbKM U MNOIOTHA U3 06 bEMHOM MAK NocKol AR/,
- CBapHble M KOBAHHbIE N3 NPYTKOB CEYEHNEM A0 25MM,
- APYTUE KOHCTPYKLMK, CXOXKME NO MEXAHUYECKMM CBOMCTBAM C MEPEYNCTIEHHBIMMU.

BeToHHble, KUPNUYHBbIE U ApYyrue TAXKENble MOHOIMTHbIE OrpaAeHUA 3alMLAnTCA Ha
Npo/sIOM U NOCPeACTBOM YCTAaHOBKM Ha HUX 3aLUUTHLIX KO3bIPbKOB U3 NepeyvymncieHHbIX Bblile
KOHCTPYKLNIA.

HE PEKOMEHAYETCA ncnonb3osaTb U34eAM1A HAa OTPAXKAEHMAX U3 PYIOHHbIX CETOK TUNA
«pabuuanr.

OrpakaeHna He JONXKHbI Ka4aTbCA NOA AeMCTBMEM BETPOBbIX HAarpy3oK.

OTaenbHble 3NEMEHTbl OrPaXKAeHUA AO0MKHbI ObITb MPOYHO 3aKpPenieHbl U He AO/IXKHbI
Camonpomn3BOJ/IbHO NepemMeLLaTbcA Noa Bo34eNCcTBMEeM BHELHNX GaKTOPOB.

Mpw BO34EMACTBUM HA OrpaxKAeHNe He AOMKHbI 6bITb CNbIWHbI CKPUMbI, CTYKWU U T.M. B TOM
yucae OT 3aKPbITbIX BOPOT U KANTUTOK.

Mpwn pasmeLLeHNN HA 3arpaxKAeHUN PasNIMYHbIX NPEeAMETOB U KOHCTPYKUMIA (31eMeHTbl
KO3blpbKa, CcoeaMHUTEeNbHble Kabenn, MHPOpPMaLUMOHHble Tabauyku U T.4.) AOMKHA ObiTb
obecneyeHa }KecTKOCTb UX KpenaeHus.

PacnonoxeHHaa pagom C orpaxgeHnem pacTUTENbHOCTb He [AO/IKHA KacaTbCA
3N1E€MEHTOB Orpa*KAeHMUA, B TOM YMC/e — NPU BO3AENCTBUM BETpa.

CnepyeT yunTblBaTb BO3MOMKHOCTb MAaZEHWA C BbICOKMX AepeBbeB 6onblimnx 06bEMOB
CHEera u Cyxux BETBEMN, YTO MOXKET NPUBOAMUTL K JIOXKHbIM cpabaTtbiBaHuAm BCO.

B npouecce akcnayataumm BCO HeobxogmMmo npoBOAUTb MNEPUOAMYECKYHD OYUCTKY
TEPPUTOPUN BLONb OFpaKAeHWA (KOCUTb BbICOKYIHO TpaBy, KyCTapHWK, obpesaTb BeTBeW
OepeBbeB, a TaKKe ybupaTb Mycop, NepemelLeHre KOTOPOro MOXeT Bbi3blBaTb cpabaTbiBaHMe
BCO (n/3 nakeTbl, TPANKK, AUCTbI lWiMdepa, meTanna u T.4a.)

CTpouTenbHble MexaHM3Mbl W TexHosormyeckoe obopyaosaHue, paboTa KoOTOpbIX
COMPOBOXAAETCA 3HAUYUTENbHbIMKU BUOPALMAMU U aKYCTUYECKMMU LIYMAMMU LONKHbI ObITb
yAaneHbl Ha paccToaHMe He MeHee 25 M OT 3arpa*kgeHus.

BHUMAHMUE: lMpu HeebinonHeHuu mpebosaHuii nN.2.2 mexHu4yeckue xapakmepucmuku BCO
mo2ym yxyowumsca. B makux cay4asx B03MOMCHOCMb MPUMeHeHUs
uzeewjamens onpeodenaemca nymem onbimHol 3Kcnayamayuu.

2.3 Mepbl 6e3onacHocTu npu nogrotoske BCO

Mpwn BbinonHeHMn paboT no noarotoBke BCO K MCNONb30BaHWIO, a TaKXe Npu ero
MCNONb30BaHUN AO0MKHbI cObAtoaaTbCcA AeNCTByOWME NpaBuaa TEXHUKM 6e30nacHOCTU npu
3KCNAyaTaLMmM SNEKTPOYCTaHOBOK HanpsaxeHnem o 1000 B.

Mo cnocoby 3awuTbl 4YenoBeKa OT MOPAXKEHUA 3S/EKTPUYECKMM TOKOM u3aenue
oTHocuTcA K Knaccy |l no NOCT 12.1.019-20009.

Mpn moHTaxke 06OpyAOBAHUA C MCNONb30BAHMEM 3INEKTPOUHCTPYMEHTA HEOHXO0AMMO
cobnoaatb COOTBETCTBYHOLME Mepbl 3/eKkTpobesonacHocTn, obecneynTb 3awWuTy rnaas
OPraHoOB AbIXaHMA OT MNOBPEXAEHWUA M PA3LPANKEHMA OCKOJIKAMW U MENKoAUCNEPCHbIMU

YacTMLLAMM NPU CBEPNEHUN N BYPEHUN CTPOUTENbHbBIX KOHCTPYKLNNA.
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Mpu paboTe Ha BbiCOTE HEOOXOAMMO NpeanpPUHUMATbL AOMNOJIHUTENIbHbIE Mepbl Mo
3aluuTe OT NageHus.

Bce paboTbl NMo MOHTa)Ky 060pPyAOBaHMA [OMKHLI BbIMOAHATLCA CRELMaAnUCcTamu
COOTBETCTBYIOWEN KBaNMPUKALUKN, WMEIOLWMMM COOTBETCTBYIOWME YAOCTOBEPEHUA U
NpoWweAWnNMN UHCTPYKTAXK MO TeXHUKe 6e30MacHOCTU, a TaKXKe CheuManbHbl TPEHWUHT Yy
npoussogutena BCO nan ero aBTopnsoBaHHbIX HA NPOBEAEHME TaKUX TPEHUHIOB NAPTHEPOB.

OTBeTCTBEHHOCTb 3a cobatoaeHme npaBun 6€30NacHOCTU, COOTBETCTBUE KBanuduKaumm
NepCcoHana U MHCTPYKTaXK HECET MOHTaXKHaA OpraHM3aLma, OCyLLecTBAALWan ycTaHoBKy BCO.

2.4 MoHTtaxx BCO

2.4.1 PasmeLlleHMe COCTaBHbIX YacTel n3genuna 4oNKHO NPOM3BOANTLCA B COOTBETCTBUM
C UX Ha3HAYeHNEeM U KAMMATUYECKUM UCMONHEHUEM.

2.4.2 MoHTaxHble paboTbl AONXKHbI MPOBOAUTLCA NPU TEMMNEPATYPE OKPYKAIOLLLETO
BO3A4yxa He HUKe muHyc 10°C.

3ANPELLAETCA npou3sodume MOHMAX< 80 8pems 06UsibHbiIX 0cAOK08, 8 2p0O3Yy UauU npu eé

npubnuxceHuu.

2.5 BapuaHTtbl noctpoeHua COIM Ha 6a3e BCO «MyHKTUp-C»

Cuctema oxpaHbl nepumeTpa Ha 6aze BCO morKeT ObiTb NOCTPOEHA Kak Mo JIMHENHOM
(«nyy» M «IMHKMA®), Tak W NO KONbLEBOW TOMONOTMU (KKONbLO» W «KOMbLUO C
pe3epBUpPOBaHMEM») B 3aBUCMMOCTU OT TPeOOBaHMI NPOEKTA.

KonbueBana Tononormns obecneymBaeTt coxpaHeHWe NOAHON GYHKLMOHANbHOCTU CUCTEMDI
npu 0AHOKPATHOM 06 pbiBE NMHUM CBA3MU.

2.5.1 lnHeitHana Tononorua. Ha pucyHkax 9 1 10 npmBeaeHbl 0bLime CTPYKTYpPHble
cxembl noctpoeHua COMM no nnHeHoOM Tonoaoruu.

«MNyHKTUp-HA-C» «MNyHKTUp-AA-C>»
Nel Ne500 (Max)

¢« ®

«MNyHKTUPp-NK-C»
N2l «MacTtep»

«MyHkTUp-UN-C»

PucyHok 9. /inHeiHas tononorma COMM («nyu») c oagHum moaynem J1K.

[ByxnpoBoAHaa AMHMA CBA3M OT Mmoayna JIK orpaHuMyeHa C OAHOM CTOPOHDI
MaKCMManbHON ANMHON AnMHMKM paBHOM 1500 m, ¢ Apyron — MaKCMManbHbIM KONMYECTBOM

NOAKNOYEHHbIX K HEWN agpecHbix moaynen A4 n MB — 500 wr.
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«MNyHKTUP-AA-C» «NyHKTUP-AA-C» «NyHKTUp-AA-C» «MNyHkTNp-AA-C»
Ne500 (Max) Nol Nol Ne500 (Max)
*aapeca ot 501 A0 1000 *appeca ot 1 A0 500

«MNyHKTUP-NK-C»
Nol

«NyHKTUP-NK-C»
No2

PucyHok 10. JinneiiHas Tononorusa COMM («nmHmua»)c asyma moaynsamu J1K-C.

Mpun mncnonbzoBaHum 2 mogyneit JIK (nMHeHaa TononorMa «AMHUA») OJANHA JIMHUK
csAsm ysennumeaetca Ao 3000 m € COOTBETCTBYHOLWMM yBEANYEHMEM KONMYECTBA aL4PECHbIX

moaynen ao 1000.

2.5.2. KonbueBasa Tononoruns. BapmaHTbl CTPYKTYP C KONbLEBOWN TONOJIOrNe

npeacTas/ieHbl HA pUCYHKax 11 1 12.

«NyHKTUP-AA-C» «MyHKTUp-AA-C»
N2500 (Max) Nol
«NyHKTUP-AA-C» i «nyHKI\::’PZ'AA‘C»

Ne499

«MyHKTUP-NAK-C»
Nol «Mactep»

«MyHKTUP-NK-C»
N2 «BepoMblin»

«MNyHKTUP-UN-C»

s =

PucyHok 11. Konbuesaa Tonosiorma Tuna « KoabLo» ana nepmmeTpa 4o 1,5 km.

KonbueBaa CTpyKTypa obecneymBaeT MAKCMMA/bHYIO KMUBYYECTb M PEKOMeEHAyeTca K
NPUMEHEHUIO Ha nepumeTpax tobon npoTaxkeHHOCTU. CoBmecTHan pabota moaynei JIK B
pexxumax seayunin/segombliit (Master/Slave) n s3aumogeiicteum LM BCO mexxay coboit
CUCTEMA C TAaKOW CTPYKTYPOM COXPaHAET CBOK NOJHYI paboTocnocobHoCTb npu:

® OAHOKpPaTHbIX 06pbIBAX B ABYXMNPOBOAHOMN NMHUN CBA3Y;
e BbIxode u3 cTpos ogHoro ns moaynei JIK-C napbl Master-Slave;

M YacTUYHYH paboTtocnocobHocTb Npu K3 B IMHUKM AATYMKOB B C/y4ae UCMNO/Ib30BaHMA
moaynei K3, a TakkKe BbIxode U3 CTPOsA O4HOro Uan Heckonbkux moaynen LIMN-C coaeprkalmx

HecKosbKo BCO komnnekcax;
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«MyHkTHp-UN-C»
Nel
«MyHkTUp-AA-C» —
Ne500 (Max)

«MNyHKTUP-AA-C»
) Nol

«MyHKTUP-NK-C»

Nol.2 «BeaoMbl» No1.1 «MacTtep»

«MNyHKTUP-NK-C>» «NyHKTUp-NK-C>»
Ne2.1 «Mactep» Ne2.2 «BepoMblin»

«MyHKTUP-AA-C»
No1

«NyHKTUP-AA-C»
N2500 (Max)

«MyHkTUp-Un-C»
Ne2

PucyHok 12. Konbuesas Tononorua tmna « KonbLo ¢ pesepsupoBaHnem»

B konbuesor Tononormm mogynn JIK aonKHbl 6biTb CKOHPUIYPUPOBAHbI KAk BeayLine u
BeAomMble cooTBeTCcTBeHHO. LM pasnnyHbix BCO B TakoM cxeme, B3aMMOAENCTBYOLME Yepes
JNIBC, obecneumBalOT opraHM3auUMiO eaAnHOro MPOCTPAHCTBA BXOAOB W BbIXOAOB, NMPU 3TOM
BO3MOXHA HACTpOMKa peakumn Bbixoga ogHoro w3 LM Ha Bo3gelnicTtBue Ha BXog A4pyroro.
Takumu BO3MOMKHOCTAMKU o06nagatoT Bxoabl M Bbixoabl UM u PM (MP), HO He MB,
ynpasasemble ToNbKO oT «ceoero» LiM. Bzanmopgeiictene moaynen LN mexay cobon gonKHo
6bITb COOTBETCTBEHHO HAaCTPOEHO C MOMOLLbIO NPOrpammbl KOHOUTypaumu.

2.5.3. MacwrabuposaHue COlN Ha ocHoBe BCO.

MacwTrabupoBaHue cuctembl npousBoguTca (pucyHok 13) pobasneHnem B Heé
Tpebyemoro KoAnYecTBa Tex UM UHbIX MoAY/1eil U3Lenua U UX KOHOUTYPUPOBaHMUA.

«Mywrup-A0-Cr
12500 (Max)

wlynsrup-LUN-Co

wllywnrnp-[U1-Cn «lysxrup-f1-Cn
Net 2

N2l Ne

«NynwrapNK-Cu
Nel 1 «Macreps

NN yHaTUD-AK-Co
Nel 2 «Beaommitn

*Mywrnp-fU1-Co
«Mywstup-A0-Ce N2500 (Max)

Nel

wlywcrmp-NK-C»
N24.1 «Macrep»

oftysrip-L{1-Co

! ANyHaTip-AR-Cr
¢ N2l

AFIYMKTHP-JTR-Cn allysKrup-NIK-Ca
No3. 1 uMacreps  #Tyaap-UN-Co  po3 2 wBugombiis
Ne3

<Mynurnp-AK-Co
Nod.2 «Beacmuits

ATHYHKTHP-L0-Ch
N9500 (Max)

« Myuirnp-L0-Co
wrlyrup-A4-Cr Ne2

WPy AfCn W Mymerinp-i-Ca
£ NeS00 (Max)

Ne2 Nel

p— AT NEPUMETDE A0 6 KA, se—

PucyHok 13. 0606wéHHas Tononorma noctpoexHuns COM.
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2.6

MoarotroBKa BCO K ncnonb3oBaHuio

2.6.1 NMoarotoBKy BCO K nepBuyHOIM NpoBepKe paboTocnocobHOCTM ceayeT BbINONHATb

B C/leAytoLLei nocnenoBaTe/ibHOCTH.

MpoBecTM BHEWHWIA OCMOTP MECT YCTAaHOBKM Moaynein obopypoBaHua u
yb6eanTbca, 4TO OHW yAoBAeTBOPAKT TpeboBaHMaM Hactoawero P3. MMpwu
HeobxoaMmMocTh, BbIpyOUTb MAW OTAUAUTL BETBU [AEPEBbLEB M KPYMHOrO
KyCTapHWKa, Kacatlolmeca orparkaeHui; n apyrme Heobxoammole Aenctsma ans
npuseaeHua 30 B cooTseTcTBUE TPpeboBaHMAM P2,

PacnakoBaTb mogynun M3aenma v BbINOJHUTb UX BHELHMUA OCMOTP, NPU KOTOPOM
ybegutbca B OTCYTCTBMM MOBpeXAeHWn, Hanunumm naomb OTK npeanpuatms-
n3rotosuTens.

BbinoAHUTL MOHTaX moaynein LM wn K.

BbinoaHUTb MOHTaX [ Ha orpaxKaeHnm B COOTBETCTBUM C NPABUAAMM MOHTAXKa.
MoAKNOUYNTb AMHUK CBA3U K cooTBeTCTBYOW UM J1K.

Mogkntoumtb UM K KomnbloTepy € NpeayCTaHOBAEHHbIM HacTpoedHbim [10,
NCNO/b3yA COeANHUTENbHbIN Kabenb TMNa «naTy-Kopa» Ha OCHOBE BMTOW Mapbl
UTP He HuXKe 5-11 KaTeropuu.

MNoakntoumtb UM mn JIK K UCTOYHMKY NUTaHMA HanpaxkeHmem oT 10 go 15 B
NOCTOAHHOrO TOKa. lNpn 3TOM MHAMKATOP HANMYMA NMUTAIOLLEro HaANPAXKeHMA Ha
nnate LM AonKeH ropeTb 3e/1eHbIM LUBETOM.

3anycTuTb Ha KomnbloTepe HacTpoeyHoe N0, Nnpon3BecTy NOUCK U NOAK/OYEHNEe
K WM. Mpoussectn nepBUYHYIO HACTPOMKY W3L4eNUA C LeNblo BU3yasbHOro
KOHTPO/A COCTOSIHUA MOAKAIOYEHHbIX moaynen A[. B cnyvyae BO3HMKHOBEHMS
KaKuUX-TMBO HeucnpaBHOCTENW, WX TMOUCK WU YCTPAaHEHUE BbIMNOJHAIOT B

CcoOoTBeTCTBUM C N.4.6 HacToAwero P3.

2.6.2 MoOHTax moaynemn Ha ABYXNPOBOAHOM TIMHUM CBA3N
Mpwu ycTaHoBKe moaynen /1 Ha 3arpaxkgeHua pekoMmeHayrTca cobatoaaTtb cneayoowme

npasuna.

— A4 tvna «lyHkTMp-44-C-C» ycTaHaBamBaeTcA nocepefuHe CeKuuu OrparKAeHuA.

Mpn CANWKOM MAFKOM OrpaxXAeHUU A0MYyCKaeTCA CMelleHue MX NO FOPU3OHTaNU K

b6osee KECTKOMY MecCTy KpenaneHus (K onope).

— A4 tvna «MyHkTMp-A4-C-M» ycTaHaBAMBaOTCA BHYTPb MO/bIX ONOP 3arparkaeHus.

— Mpw yctaHoBKe O[] Ha KO3bipbKOBble 3arpaxkaeHus us cnupann AKJ/1 gonKHol 6bITb

cobntogeHbl cneayolme ycnoBus:

KpenneHne AKJ/1 (HaTA)KeHMe Hecywux MNPOBONOK M KpenaeHue cnupanu K
NPOBO/MIOKAM)  [AOJ/I)KHO  MCKAOYaTb  BO3MOMKHOCTb  YAapPOB  3/1EMEHTOB
3arpa*kaeHus npu BeTpe,

KpenneHne [l OCyWecTBAAETCA Ha KpPoHWTeNMH (onopy KO3bipbKOBOroO
3arpa*kAeHun) Ha pacctosiHUM He 6onee 100 MM OT HecyL,en NPOBOIOKM.

— Tlpu ycTaHOBKe OETeKTopa Ha 3arpakAeHus U3 cTanbHoro aucta (npodpnucra) ambo

APYrux CroWHbIX NOBEPXHOCTAX, KpensieHne [/1 ocyuwecTBaaeTca HenocpeacTBeHHO

Ha NONOTHO 6€3 MOHTAXKHOM NAACTUHbI.
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BHUMAHMUE: mogynu A4, MB, M3 u K3 ycraHaBnmMBaTb Takum obpasom, utobbl oTBepcTUA
ANA BBoAa Kabeneit 6b1aun cHU3y.

— BBog kabenen AByxNpOBOAHON NNMHUK CBA3M OCYLLECTBAAETCA Yyepes ABa OTBEpCTMA
B HUXXHEMN YacTu BHeLIHero Kopnyca moaynein. Hencnonbsyemoii BBOA B NociegHEM
MoAy/le Ha NMHUM «3arAyWwnTb» NPU NMOMOLLUM KYCKa Kabena anunHHoi 2-3 cm. Mpu
NOAKNIOYEHUM BXOSAWMA U UCXOAALMA Kabenn npucoeavHAITCA K MOAYAO Npu
nomoLmM coegmnHuTenen-passetTsmtenei scotchlock Tuna UR2.

— Mpun nogkntoyeHnn mogynen 44, MB, M3 1 K3 He npeBbIWwaTb UX 40NYCTUMOro Yncna
(n.1.3.2).

MoakntoveHne moaynemn K AMHUKU CBA3KM (MpW NOCTaBKe Moaynen OTAENbHO) ABAAETCA
Hambonee OTBETCTBEHHbLIM 3Tanom paboT. HekayecTBEHHOE BbINOSHEHME NPUCOEANHEHMUA
NPUBOAMUT K pPe3KOMY CHUXKeHMo HagexHoctn BCO. Mo 3ToM npuynHe HACToATeNbHO
peKoMeHAyeTCA MO BO3MOMKHOCTM 3aKa3blBaTb MOCTaBKY OT NpOM3BOAUTENA COOPAHHOW NNMHUN
CBA3M C NOAKNOYEHHbIMU NepudepUmHbBIMU MOLYNAMMU.

AgpecHble mogynmn O wn MB nocTtaBaawTcA ¢ nNpeaycTaHOB/EHHbIMU CeTeBbIMU
agpecamu ot 1 go 500, yKa3zaHHbIMKM Ha STUKETKE.

MoHTax moaynen NpousBOAUTCA NOCNe[0BaTeNbHO B NOPALAKE YBENYEHUS CEeTEBOrO
agpeca, TemM CaMbiM YCTaHaBAMBaeTcA QU3MYECKas CBA3b MexAy agpecom U MeCTOM
pacnonoXeHuMa MoOAyNA Ha OXpaHAeMoM nepumeTpe. PekomeHpayetcA nepsbii agpec
pacnonaraTb NepsbiM OT Beayuiero moayna J1K.

NPUMEYAHMUE. MooKnoveHue K 00HoU aAuHUU c8a3u 08yx u bosnee modyneli ¢ 00UHAKOBbIMU
adpecamu npusedém K hopMupoOBaHUIO U38EU,eHUA O HEUCTTPAsHOCMU.
PekomeHayemasa nocnenoBatenbHOCTb COOpPKU moayneii.

— 3aKpenuTb Ha CeKUMAX MepUMETPaNbHOr0 Orpa*k4eHMA OCHOBAHMA KOpPMycoB
moaynen. Ha ceTyaTbix OrparkAeHUAX KpenseHue npou3BOAUTCA C MOMOLLbBLO
MOHTA)XHOW M/IaHKM M WYypynoB (BXOAAT B KOMMNIEKT MNOCTAaBKM), CRANOLHbIX
NOBEPXHOCTAX — HEeNOCPeACTBEHHO Wypynamm N camopesamu.

— BpemeHHO 3aKpenuTb Ha Orpa*KAeHUN Mexay MOoAyNAMU OTPEe3KU COeaUHUTENbHOro
[BYXnpoBoaHoro Kabensa ceyeHnem 0,5..0,75mm?. Mo TpeboBaHMIO npoekTa Kabesb
MOKET 6bITb AONONHUTENBHO 3aLLMULLEH METANIIOPYKABOM U/IU YNIOMKEH B IOTOK.

— B nopaake ysenndeHnAa cetesbIX agpecoB nogkntountb moaynun A v MB, a Takxe
gononHutensHole moaynn M3 wam K3. Moaynn noAKNOYAlTCA € MOMOLLBIO
coeguHutenen-passeteutenei scotchlok tmna UR2 B cooTBeTcTBME C MPOEKTHOM
OOKymeHTaumen. [poBoda, COeAMHEHHble OAHUM COeAuHUTeNeM, CTATMBAKOTCA
KabenbHOM CTAXKOW. 3aTemM MOAy/Nb YCTaHaB/AMBAEeTCA Ha MOCafo4yHOe MecTo B
OCHOBaHMe Kopmnyca, pPAAOM B OCHOBaHWE YKAaAblBatoTCcA coeamHuTenn — cbopka
3aKPbIBAETCA KPbIWKOM WM 3aKkpennsaetcA camopesamu. MogBogAWmMn U UCXOAALLMIMA
Kabenn [OMKHbI NPOXOAUTb 4Yepe3 HUXKHME oTBepcTMAa Kopnyca. Ecam kabenb
OOMNONHUTENbHO YKNAAbIBAETCA B METAN/IOPYKaB, TO Heobxoammo o0610MUTb
MeMbpaHy KpbIWKA Kopnyca BOKPYr OTBEpPCTMS nog, pasmep pykasa (8..10mm),
BCTaBUTb B OTBEPCTME METa/JIOPyKaB TaK, 4ToObl BHYTPU BHELWHEro Kopmnyca
OKa3anoCb MWHMMYM [ABa «KOJbUa», 3adUKCMPOBATb METAN/IOPYKaB CTOMOPHOM
YNOPHOW Wanbon 1 3axKaTb ero KPbILIKOM.

27



MyHKTMpP-C PyKOBOACTBO NO 3KCNAyaTauum

— [ononHuTeNbHble MOAYNM YCTAHABANBAOTCA B MECTaX YKa3aHHbIX B NPOEKTe.
— MMocne cbOpKM NUHENHOM YacTM HeobxogMmO MNPOBEPUTH JIMHUIO OMMETPOM Ha

npegmeT KOPOTKOro 3amMblkaHKnA.

2.6.3 MoHTax mogynen LN, K, PM n MP

Moaynau UM, JIK, PM 1 MP npegHa3sHadeHbl 414 YCTAaHOBKM B 3aKPbITbIX OTaN/MBAEMBbIX
noMeLeHMAX WAN MNorogo3almueHHbIXx oborpeBaembix LWKadax. KoHCTpyKuma mogynen
npeaycmatpusaeT ux kpenneHune K DIN-peiky tvna TH35. OavHa AnHum ceasm ot JIK po
nocnegHero nepupepuimtHOro MoaysiAa He AO0J/iKHA npesblwats 1500 m, AnuHa
coegmHUTeNbHbIX Kabenen mexagy JIK n LM =1 m.

2.6.4 MNMpasuaa n Nopag0oK OCMOTPa U NPOBEPKN FTOTOBHOCTU CUCTEMbI K MCNOJIb30BAHUIO

Mepen HaYaNOM MOHTaXKa W MOAKNKOYEHUS KaKaoro KomnoHeHTa BCO Heobxogmmo
NPOU3BECTW €ro BU3yasbHblt OCMOTP M y6eanTbCsA B OTCYTCTBUN MEXAHUYECKUX NOBPEXKAEHWNI
N CnenoB KOPOTKOTrO 3aMblKaHWUA 3N1EKTPUYECKUX NNHUIA. MoBpexkaeHHoe obopyaoBaHME He
NoANEXKMUT YCTAHOBKE Ha MECTe 3KCMayaTauuu U AOMKHO 6biTb OTNPaB/iEHO NPOM3BOAUTENIO
ONA NPOBEAEHUA ANATHOCTUKN U PEMOHTA.

Mocne BbINONHEHUA ANEKTPUYHECKUX COGAMHQHMIZ HeO6XOﬂ,MMO YGe,CI,I/ITbCFI B UX
KOPPEKTHOCTU, OTCYTCTBUU KOPOTKUX 3aMblKaHUN N COOTBETCTBUM HanpAXeHnA BHeLWHUNX

UCTOYHUKOB NUTAHUA Tp66yeMbIM 3Ha4YEeHUNAM.

2.7 Ucnonb3osaHue BCO

Mocne BkAtodeHUA BCO HeobxoamMmo NpoBeCTM MPOBEPKY HANMYUA CBA3M C MOAYNAMM
n3a4enuns, UCNob3ya COOTBETCTBYOWME GYHKLMN HacTpoeyHoro MO.

Mpn nomowm HactpoeyHoro MO cneayeT BbINOAHUTL HacTpoliky BCO B cooTBeTcTBME C
pyKOBOACTBOM Ha Hero. [lpou3BecT UMMUTAUUIO Mepenas’a uYepes orpaxaeHuve w
NPOKOHTPONMPOBATb C MOMOLLbIO BM3yanusaumm B HacTtpoeyHom [0 Hannume TPEBOMKHbIX

M3BELLEHWNI, coAepKalMX agpec cooTBeTCTBYOWMX 4.

Echv npu OTCYTCTBMM KOHTPOJIbHbIX BO3AEWCTBUI Ha 3arpaxkgeHne BCO dopmupyet
TPEBOXKHbIE W3BELLEHUA, HEObBXOAMMO NPOBEPUTL COOTBETCTBME MECT pasmelteHns A
TpeboBaHMAM NyHKTa 2.2, onpeAennTb COOTBETCTBYOWME NPOOAEMHbIE CEKLUN OTPaXKAEHUA.
3aTem cneayeT BbIABUTb UCTOYHUKM NMOMEX U PEKOHCTPYMPOBATb OrpaKaeHne Ha NPobaeMHbIX
yyacTkax. [puM HEBO3MOXKHOCTM PEKOHCTPYKUUM NPOBAEMHbIX CEKUWUN, PEKOMEHAYTCS
cnepyolme fencTemsa.

® yMmeHblUeHMe YyBCTBUTENbHOCTM [/,

e yBennyeHue guddepeHLManbHbIX MOPOroB CPAaBHMBAHMSA,

e yBe/MYeHMe NapameTpa nopora cpabaTbiBaHuUA,

® yBe/MYEeHWEe BPEMEHW HAKOMNEHWS CWUrHaNoB MPEBbILEHUA MOPOroBOro YpPOBHA,
Heobxogumoro ana  dopmuposaHun [  «UMHAMBUAYANbHOrO»  TPEBOXHOrO
n3BeLLEeHMs,

® yBe/NMYeHWe MOPOroBOro KO/AMYEeCcTBa MpPeaTPeBOr, NPUBOAAWMX K GOPMMPOBAHUIO
TPEBOXHOIO U3BELLEHMA.

28



MyHKTMpP-C PyKOBOACTBO NO 3KCNAyaTauum

LJonycTMMocTb Taknx AencTBuii onpeaenaeTca cay6oM akcnayaTaumm sKCnepTHbIM

nyTeém Ha OCHOBE Pe3yNbTaTOB 3KCNEPUMEHTA/IbHbIX BO3Ael7ICTBI/Il7I.

MpobHyto 3akcnayataumto BCO npoBogaT He meHee 3 CYyTOK C peructpaumen Bcex
U3BELLEHUI U NOCNeAyOWMM UX aHann3om. MNpu 3TOM He perke ABYX pa3 B CYTKWU cnegyet
npou3BoauTb npoBepky pabotocnocobHoct BCO nyTem KOHTPO/IbHbIX BO34ENCTBUN
(vmuTaumm nepenasa).

3 TexHuuecKoe o6cnyKuBaHUe U PEMOHT

3.1 O6uwue yKasaHus

TexHuyeckoe obcnyxusaHue (TO) usgenva NpPoBOAUTCA C LENb0 COAEPXKAHUA ero B

NCMNPaBHOM COCTOAHUM M NPeaOTBPALLEHNM BbIXOAA U3 CTPOA B NEPUOS, SKCNIyaTaumm.

TO cnegyeT NpoBoAUTb He pexe 2 pa3 B rod, NpuU CMeHe KAMMaTUYeCKMX Ce30HOB,
nepen nposeaeHmem TO BCO cneagyeT NpuBECTM OrpaxkAeHMe B COOTBETCTBME TpeboBaHUAM
P3 (n.2.7).

TO f0MKHbI BbINOAHATL INLA, U3YYMBLLUME AaHHOe PI 1 npowegline TPeHUHr no paboTte
¢ BCO.

TO npegycmaTpuBaeT NAaHOBOE BbINONHEHUE NPOGUNAKTUYECKUX PAabOT M ycTpaHeHuA
BCEX BblIBNIEHHbIX HE4,0CTAaTKOB U3aenus.

3.2 Mepbl 6e3onacHocTH
3AMNPELWAETCA:

® NpoBOAMUTb PaboTbl MO pemMoHTy 1 TO BO BpemMsa rpo3bl AN Npu ee NpUbANNKeHUN, a
TaKXe BO BPEMS CUNbHOIO AOXKAA U CHeronazaa;

® BbINOJIHATL 3aMeHYy 060pYA0BAHMA NPU BKAOYEHHOM 3N1EKTPONUTAHUM;

® 1CMN0/1b30BaTb HEMCMNPABHbLIE MHCTPYMEHTbI, NPUBOPBI U UHbIEe NpUcnocobaeHus;

® NPUMEHATb HEMCNPABHYIO UM HEATTECTOBAHHYHO IECTHULLY MU CTPEMAHKY MpK
paboTe Ha orpa*kaeHuu.

e [pon3BOAUTb 3aMEHY MW MOHTAXK 060pPYAOBaHMA MPU TeMnepaType HUMKe MUHYC
25°C.

3.3 MopsaAoK TeXHUYECKOro 06cNyKuBaHUA

3.3.1 TO BCO pgonyckaetca MpPoOM3BOAUTL MO3TanHo, 6e3 nMoJIHOM OCTAHOBKM
bYHKUMOHUpPOBaAHMA. Karkaas COCTaBHAs 4YacTb CUCTEMbI MOXKET 0OCNY*KMBATbCA OTAE/bHO.
OuepegHoCTb M KO/JIMYECTBO OAHOBPEMEHHO OOCAY)KMBAEMbIX 3/EMEHTOB  [AO/IKHA
onpeaenATbCa 3KCNAYyaTUPYIOWEN OpraHM3aumMen Ha OCHOBaHWM TPebOBAHMN BHYTPEHHErO
pacrnopsgKa U pernameHTa npeanpuatms.

Mopaaok TO npuBeaeH B Tabaunue 2.
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Tabnanua 2.
MyHKT P2 HanmeHoBaHMe pabot MpumeyvaHue
3.3.2 BHewHMin ocmoTp MpoBogmTCAa BU3YyanbHO
3.3.3 MposepkKa pabotocnocobHocTn | Mposoantca c nomolbto CMNO

peanbHbiM BO3AeﬁCTBMGM Ha
orpaxaeHwue

3.3.2 BHeWHN1 oCMOTP U34ENMA BbIMNONHAIOT BU3YasIbHO C LLE/IbI0 MPOBEPKU COCTOAHMA

COCTaBHbIX YacTem n3aenna n BbiMnoJIHEHUA Tpe6OBaHM[;1 MX 3KCNnayaTauunun.

3.3.3 Mpu NpoBeeHMM BHELLHErO OCMOTpPa c/ieayeT 06paTUTb BHUMaHMeE Ha:

HanMuMe Ha OrpakAEeHMU MOCTOPOHHUX NpegMeToB (BETOK, M/3 MaKeToB, APYroro
Mmycopa),

HanMyme PacTUTENIbHOCTM, KOTOPAA MOMKET KacaTbCA 3/N1€MEHTOB OrpaxKgeHua npu
BeTpe,

Ha/n4YMe NOBPEKLEHNIM OrparkaeHuna,

HannM4ymMe NPOBUCAHMA NONOTHA OrparkAeHUA,

CMeLLLEHME ONOp NOoA AENCTBUEM FrOPU30OHTaNbHOM cmuabl B 10...15 Kr,

Ha4EeXHOCTb KpenaeHua mogynen, oTCyTCTBUE BUAMMOIO CMeLLeHns npu ycuaum 10
Kr,

OTCYTCTBME NPU3HAKOB MEXAHUYECKOTO NOBPEKAEHNA KOPNYCOB MOAYNEN,
LEeNOCTHOCTb M30NAUMM NIMHUM CBA3WM NO BCeM ee ANIMHEe, OTCyTCTBUE TNyBoKMx
LapanuH M BMATUH, KOTOpble NpW AafibHEWLWEN 3KChAyaTaumMu MOryT MpPUBECTU K
HapPYLIEHUIO LENOCTHOCTU U30AALMN N NPOHMKHOBEHUIO BA1ary,

OTCYTCTBME KOHTAKTOB Wmnnos AKJT n 4pyrnx 3a0CTPEHHbIX 3/IEMEHTOB OrpaxK4eHUAa n
060n104KM Kabens,

HaAEHOCTb KpenieHns Kabens NMHUKU CBA3WN K OrparkAeHUIo, Hannune 31emeHToB
KpensieHna He MeHee, YeM Kaxable yepes 15-25 cm;

OTCYTCTBME NpPOBUCAHUA Kabena 6onee 1 cMm Ha yyacTke ANMHOW 25 cm;

Mpu o6HapyKeHUn aedeKToB He0H6X04MMO NPUHATL MEPbI K UX YCTPAHEHMUIO.

APUMEYAHUE. [lonyckaemca nposodums 8HewHuUl ocmomp u3denus 6e3 6blKAYeHUS

HarnpAaxeHuUAa numaHuA usodenus.

3.3.4 NocnepoBaTenbHOCTb PaboT Npu NpoBepKe paboTtocnocobHocTn BCO:

U3MepeHme HanpaXeHUA NUTaHMA Ha cooTBeTCTByOWMX Knemmax JIK, UM, PM, oHo
OONKHO HaxoauTbea B npegenax 10..15 B;

npoBepKa Ww3AeNnsa MNpPu  OTKAOYEHUW ABYXNPOBOAHOW /AuHWM cBsAsn ¢ A0 —
nporpamma - KoHdurypatop nam CCOU (npu Hannunm) AonkHa 3adprMKcUpoBaTb GaKT
noTepu CBA3MU;

nposepkKa pabotocnocobHocTn BCO npu npeoaoneHnn orparkaeHus.

3.3.5 T[lpoBedeHME KOHTPOJ/IbHbIX MNPEOAONEHUN OrpaKAeHMA BbINOJIHAETCA Ha

BbIOPAHHbLIX CAy4aMHbIM o0b6pa3om He meHee 10% ceKkUuMt OrpaxKAeHWUn, MNpu Hanndmum

Pa3HOPOAHbIX 3/1IEMEHTOB OrpaXAeHuA - C 0653aTe/IbHbIM BKAKOYEHMEM B NPOBEPOYHbIN LMK
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BCEX TMUMOB Orpa*kaeHni. Ha BbIbpaHHbIX CEKLMAX BbINONHAETCA KOHTPO/IbHOE NPEoAO/IEHNE,
npu oTcyTcTBMM NponyckoB BCO npunsHaeTca paboTtocnocobHbIM.
4 PemoOHT

4.1.
UCKNIOYUTENBHO NpeanpuaTuem-usrotosutesniem. PeMoHT BCO Ha 06beKTe BO3MOXKEH TObKO

BHyTpn6104YHBbIN pemoHT BCO ¥ ero KOMMNOHEHTOB MOMET BbINOAHATLCA

nytem 6704HOM 3aMeHbl HeucnpasHoro obopyaoBaHus. OH [0/KEeH NpPOM3BOAMUTLCA

NMEepCoHasoOM CO CpeaHeTeXHUYECKMM, KaK MUHMMYM, O6pasoBaHMEM, Mpoweawmnm
CneumanbHbli TPEHUHT NO 06CnyXuBaHUIO U peMoHTy BCO Ha npeanpuaTUU-U3roToBUTENE

WAWN Y ero aBTOPM30BaHHbIX HA 3TO NapTHEPOB.

4.2. OTkasom (HeucnpaBHOCTbIO) BCO cumTaeTcs ero cocTosiHMe, Npu KOTOPOM OHO He
oTBeYaeT TpeboBaHMAM MO HasHayYeHuto. [pn HencnpPaBHOCTM Kakoi-nmbo yactu nsgenma LN
BCO He d¢opmupyeT curHan TPeBOrM NpPU NPEOAONEHUN OrparkaeHma Anbo BblaaeT

HenpepbIBHbIA CUrHaN TPeBOrM (HeMcnpaBHOCTU), NGO CUrHaNbI TPEBOTM MHOMOKPATHO

BblAatloOTCA 6e3 BUOAMMBDBIX NPUYUH.

4.3. Mpu BbINONHEHUN PeMOHTa cobatoaaTb obwme TpeboBaHWA 6Ge3onacHOCTU WU

TpeboBaHMA NyHKTa 3.2 HacToswero P3.

4.4, OCHOBHble HENCNPaBHOCTY, CI'IOCO6bI, nocnenoBaTeIbHOCTb U pEKOMEHdAUNN NO UX

NMOWCKY U YCTPaHEHWIO NpMBEAEHbI B Tabanue3:

Tabnuua 3.
BHewHee nposBieHue Bo3mOXKHble NPUYMHBI Cnocobbl u
HeMcnpaBHOCTH HeMcnpaBHOCTH nocnenoBaTeIbHOCTb
onpeaeneHua
HeMcnpaBHOCTU
LN puKcmpyeT oTcyTcTBUE He nopaetca Hanps»keHue MPOKOHTPONMPOBATL

CBA3WN CO BCEMM MOAYNAMM
MHPOPMALMOHHON INHUN.

NMUTaHMA Ha COOTBETCTBYHOLLMM
JIK.

HanpaxeHue nuTaHua. MNpu
OTCYyTCTBUU NN, ECIN
HanpAxXeHne meHblie
HOPMbI, NPOBEPUTDL LUeNnn
NMUTaHUA N BHELIHWUIA

MCTOYHUK.

OTcyTCTBYET COEAMHEHMNE
MHGOPMALNOHHOM
maructpanm c JiK

BoccTtaHOBUTL coeguHeHMe.

JIK HeucnpaseH 3ameHuTtb J1K.
LI puKcupyeT oTcyTcTBME HapylueH KOHTaKT Ha Knemmax | MposepuTb
csasu c 44 (MB) COOTBETCTBYIOLLLErO MOAYNSA COOTBETCTBYIOLLMNE

coeguHeHnA Ha npegmeT
HapyLlweHua. 3amMmeHnTb

CKOTY-/10KMN.

Mogaynb HencnpaseH

3aMeHUTb HencnpasHbIn
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moaynb
LN nocTtoAHHO BbligaeT O6pbIB INHUM CBA3U MpoBepnTb LENOCTHOCTb
n3BeLleHme «06pbIB ANHUK NVHUN,
cBA3N» (KOHTpOAMpyeTca UM HencnpaseH 3ameHuTb L.
nporpammon-
KOHdUrypaTopom mam
Cccon)
LM nocToAHHO BblgaeT KopoTKoe 3amblKaHMe AMHNK MpoBepnTb LENOCTHOCTb
n3BeLleHne «3amblKaHne cBA3N. JIVHUN N HALEXHOCTb
JIVHUUN CBA3UY. coeANHEHWNI Ha Knemmax
JIK.
LN HencnpaseH 3ameHuTb UMM.
HeucnpaseH oguH n3 44 (MB) | 3amenuts A1 (MB) Ha
HOBbI1, NpeABaPUTENBHO
3anporpammmpoBas
MHOMBUAYANbHbIN HOMEP.
LN noctoAHHO BblAaeT HeuncnpaBHoOCTb 3ameHuTtb /1 Ha HOBbLIN,
nsBelleHne «owmnbka A4 cootseTcTeytowero 4/ npeasapuTesibHO
(xxx) Ha K 1 (2)» 3anporpammupoBaB
(KoHTpONMpPYeTCA MHOMBUAYANbHbIN HOMEP.
HacTpoeyHbim MO nnm HapylweH KOHTAKT Ha Knemmax | lNpoBepuTb coeaNHEHMA HA
ccoun). cooTBeTcTBytowero 4/ Knemmax A4.
BCO dopmupyeT usBelwweHne | HapyweHa uenb Tamnepa MpoBepuTb LLENOCTHOCTb
«caboTax» (BCKpbITUE) wnerda nytem
Kopnyca L. «MPO3BOHKM».
HenpaBunbHaA ycTaHOBKA MpoKOHTpONpPOBaATL
KPbILWKM. NPaBUNBLHOCTb YCTAHOBKM
KPbILWKW.

BCO He BblgaeT TpeBOXHble | HenpaswunbHaa yctaHoBKa A/, Bu3yanbHO oueHnTb

U3BeLLEeHNA Npun ycTaHoBKy A/ Ha

KOHTPO/bHbIX COOTBETCTBUE

BO34EMNCTBUAX. TpeboBaHMAM.
HenpasunbHoe perynmposKa lMpoBepuTb NPaBUAbHOCTb
an. peryampoBKu B

cooTBeTCTBUAN C

nogpasaenom 2.7

AL HencnpaseH. 3ameHuts 4.
10 YacTtble noxHble HecooTtseTcTBue ycnosui OueHunTb cooTBETCTBUE
cpabaTbiBaHMA CUCTEMDI aKcnayaTauum TpeboBaHMAM YCNIOBWI 3KCNAyaTaLumm
P3. TpeboBaHMAM nNogpasaena

2.2
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HenpasunbHaAa yctaHosKa A/

HenpasunbHoe

perynnposaHue A1.

HenpasunbHoe
perynmposaHue CUCTembl.

HecTabuabHOCTb MUTaHUA UK
npesblWeHMe YPOBHA

nynbCcaumm.

HeuncnpaBHOCTb BXOAHbIX
uenen LLC.

HencnpasHoctb LUC,
KOHTponnpyemoro MB-C
A0 (MB) HeucnpaBseH.

LN HencnpaseH.

Bu3yanbHO oueHUTb
ycTaHosKy /[ Ha

COOTBETCTBUE TpE6OBaHMFIM

n.2.6.2.

MpoBeputb NPaBUNLHOCTb
peryanposaHuA B
COOTBETCTBUU C
nogpasaenom 2.7

MpoBepuTb NPaBUNBLHOCTb
peryanposaHuA B
COOTBETCTBUM C
nogpasaenom 2.7

MpoBepuTb HAZEXKHOCTb
KOHTaKTHbIX COeAUHEHUA.
MpoBepuTb MCNPABHOCTb
6710Ka NUTaHUA, ANs Yero
MPOBECTU KOHTPONbHYIO
aKCnNyaTaumio npu
MUTaHUM OT 3aBeL0MO
MCNPaBHOro UCTOYHMKA.

3aKOPOTUTb OKOHEYHbIM
CONPOTUBNEHNEM UK
nepemMbl4YKOM BbIXO4HblEe
Lenun 1 NPoBecTU
KOHTPONbHYIO
aKCNNyaTaumio.

YCTpaHUTb HEUCNPABHOCTb.

3amenutb 44 (MB).

3ameHuTb UM.

NMPUMEYAHUA.

1. an NMOUCKE KOPOTKOro 3aMblKaHUA PEKOMEHAYETCA METO4 NOCNEA0BATE/IbBHOIO AENEHNA

HEUCNPABHOIO y4aCTKka nonoaam.

2. HencnpaBHOCTb 31 MEHTOB CUCTEMbI BbIABIAETCA UX 3aMeHOM Ha 3aBe4OMO UCnpaBHble C

nocneaytoLen HaCTPOMKOM N KOHTPONbHOM aKcnayaTaumei. Nepen 3ameHon cheayeT

Y6eﬂ,I/ITbCFI B COOTBETCTBMMN HOPMaM Hal'lpﬂ)‘KeHMlz MCTOYHUKOB NMUTAHUA.

3. Mocne YCTPaHEHNA HENCNPABHOCTU HeO6XO£I,I/1MO npoBecTu perynnmpoBaHne CUCtembl Nno

meToauKke n.2.7.
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5 XpaHeHue

XpaHeHWe annapaTHbIX CPEeACTB, BXOAAWMX B COCTAaB CUCTEMbI, AOMKHO
COOTBETCTBOBATb YcA0BMAM XpaHeHuAa 1 no FOCT 15150-69.

B nomeleHnmM gnsa xpaHeHMA He AOMKHO BbiTb MAaPOB XMMUYECKN aKTUBHbIX BELLECTB,
BbI3bIBAIOLLMX KOPPO3UIO (KUCNOTbI, LLLENOYN, arPeCCUBHbIE rasbl).

6 TpaHcnopTupoBaHue

TpaHCcnopTMpOBaHME YMNAKOBAHHbLIX anMapaTHbIX CPeACTB MPOM3BOAMTCA B KPbITbIX
TPaAHCMOPTHbIX CPeACTBAX C YY4ETOM BEAOMCTBEHHbIX HOPMATUBHbIX LOKYMEHTOB.

Ycnosua TpaHCNOPTUPOBaHMA NpPMOOPOB, BXOAALWMX B COCTaB CUCTEMbI, AOJIMKHbI
cooTtBeTcTBoBaTb FOCT 15150-69.

7 Ytnnusayus

Mogaynn nsgenva Heobxoammo pasobpaTb Ha AeTanu, pPaccopTMpoBaTb NO BMAAM
MaTepranos U YTUAU3MPOBATb KaK ObiToBble OTX0Abl. MOAYAM C UCTEKLLUMM CPOKOM CAYKObI

OTHOCATCA K V K/1acCy OnacHOCTU OTXOAO0B.
MN3rotoButenb: TOO «HUL, « POPC»

Pecnybnnka KasaxcTaH,

050046 r. Anmartsl, yn. Ernsbaesa, gom 78, 0¢.504
E-mail: info@forsltd.kz

www.forsltd.kz

34


mailto:info@forsltd.kz
http://www.forsltd.kz/

Ge

[ MN3meHeHne
T

N M3MeHEHHbIX cg:
D
©
Q

w 3aMEHEHHbIX 2
(@]
_|
(@)
@

IN HOBbIX a
_|
©
Q
I
hN

u N3BATbIX F

fo) Bcero nuncros (cTpaHuL)

~ NenoKymeHTa

Bxoaswmi
00 Ne conpoBo-AnTeNbHOro
AOKYyMeHTa
©0 Moanuck
5 [ata

i

ealdroaoyAd olamsolIeH UMHIHBWEM uunedioniad Loum

nmnneLeArudre ou 09.107090HAd D-dNIHHAY



	1 Описание и работа изделия
	1.1 Назначение и область применения изделия
	1.2 Принцип действия
	1.3 Состав изделия
	Таблица 1
	1.4 Эксплуатационные характеристики
	1.5 Устройство и работа ВСО
	1.6 Маркировка, упаковка и пломбирование
	1.7 Составные части изделия
	Технические характеристики
	Технические характеристики
	ВНИМАНИЕ: при проектировании правильного источника питания для ВСО
	В отдельных случаях можно использовать источники питания из расчета 12В 3А на каждый ЛК-С, 12 В 1А – на каждый ЦП-С.
	Назначение проводов
	Модуль МВ оснащён оптическим тампером вскрытия внешнего корпуса.
	Технические характеристики МР

	2 Использование по назначению
	2.1 Эксплуатационные ограничения
	ЗАПРЕЩАЕТСЯ:
	2.2 Требования к ограждению и размещению изделия.
	2.3 Меры безопасности при подготовке ВСО
	2.4 Монтаж ВСО
	2.5 Варианты построения СОП на базе ВСО «Пунктир-С»
	2.6 Подготовка ВСО к использованию
	ВНИМАНИЕ: модули ДД, МВ, МЗ и КЗ устанавливать таким образом, чтобы отверстия для ввода кабелей были снизу.
	2.7 Использование ВСО

	3 Техническое обслуживание и ремонт
	3.1 Общие указания
	3.2 Меры безопасности ЗАПРЕЩАЕТСЯ:
	3.3 Порядок технического обслуживания

	4 Ремонт
	5 Хранение
	6 Транспортирование
	7 Утилизация

