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ITEPEYEHB ITPUHATHIX COKPAILIEHUIA

AKBD — akkymyssiTopHas 6atapes;

AVIIC — aBromMaT4ecKas yCTaHOBKA MOKApPHON CUTHAJIA3ALUY;
BII — Onox nuTanus

I'O — rpaxxnaHckast 000poHa;

II1Y — nyJbT IUCTAHIIMOHHOTO yIPABJIECHNUS,

KKH — )xnaKOKpUCTAUIMYECKUI UHAUKATOP;

MMII — MUKpPOCEKYHIHAsI UMITYJIbCHAS IIOMEXA;

HP KOHTAKT — HOpMAJIbHO PA30MKHYTBIM KOHTAKT;
H3 KoHTaKT — HOpMaJIbHO 3aMKHYThIE KOHTAKT;
HMUII- HaHOCEKyHHAsA UMITYJIbCHAS [TIOMEXA;

OC — onepauroHHas cucTema;

IIIKII — npuGop mprueMHO-KOHTPOJIbHBIH MOKAPHBIIA;
MY — noxapHsblil TpuOOp ynpaBIeHUS;

CKY/I — cucrema KOHTPOJIS U YIIPaBIEHUS JOCTYIIOM;

COY?3 — cucreMa ONOBEIICHHS U YIIPABIEHUS IBaKyalllEH.



Hacrosimiee pykoBOACTBO MO JKCIUTyaTallid, UMEHYEMOE B JaJIbHEHIIIEM pYKOB0-
0cmeo, TIPEACTaBIsAET COOON €IUHBIN JOKYMEHT, COJIEp KAl TEXHHUECKOe OIMCAaHHUE U
CBEJICHUs, HEOOXOAMMBIC IS MPABUILHOTO WCITOJIB30BAHUS 10 Ha3HAYCHUIO OJIOKOB YCH-
nenust mortHocTH BYM-160/4, BYM-240/4, BYM320/4, ux TeXHU4YECKOro 00CIIyKUBaHMUS,
TEKYIIEro PEeMOHTa, TPAHCIIOPTUPOBAHUS U XPAHEHUS, a TAKXKE OIICHKA TEXHUYECKOT'O CO-
CTOSIHUSI 1 HEOOXOAMMOCTH peMOHTa. PyKOBOACTBO IpeHA3HAYCHO IS M3YUYCHUS MPUH-
uIa AeicTBus 0J10K0B ycusieHuss MomHoctd bYM-160/4, BYM-240/4, BYM320/4 u ux
MPaBUIILHOM DKCIUTYaTaIlHH.

broxku ycunenunss momuoctu bYM-160/4, BYM-240/4, bBYM320/4 B nanbHeinem
TEKCTe HACTOALIETO PyKOBOICTBAa 0003HaYaeTcs Kak "ycmpoticmago".

BHUMAHUE:

1. ITpu skcrmyatanuu ycmpoiicmea HeoOX0IMMO YUYUTHIBATh CIICIYIONTUE TTOTCHITH-
aJIbHO ONACHBIE JIJIS )KM3HU U 3/I0POBbsI UETIOBEKA BO3/ICUCTBUS:
- BbicOKO€ HanpspkeHue 220B 50 'y BHyTpH COCTaBHBIX YaCTEN KOMNIEKCA,
- BbIpabaThiBaeMO€ Ha JIMHEWHBIX BBIXOJAAaX ycmpoticmea HamnpspkeHue 100 B 3BykoBbIX
4acToT.

2. K MOHTaXy W MyCKOHAaJaJ0YHBIM paboTaM ycmpoticmea NOMYCKArOTCs JTUIa He
MoJioke 18 ser, mpormreanme METUITMHCKUN OCMOTP B COOTBETCTBUH C JEHCTBYIOIIUMU
npaBuiamMu, oO0ydeHHbIE O€30MacHBIM METOJaM padOThI, MPOUIEAIINE MPOBEPKY 3HAHUI
TpeOoBaHUil 10 6€30MaCHOCTH TPYJa, UMEIOLINE TPYIIY MO 3JIEeKTPoOe30NacHOCTH HE HU-
xe Il u coOTBETCTBYIONIYI0 KBATH(UKAIMIO COTJIACHO Tapu(PHO-KBATU(HUKAITMOHHOMY
cupaBouyHuKy. [Ipu skcmmyatanuu ycmpoticmea TOMKHBI COOMOAAThCS TpeOOBaHUS JEi-
CTBYIOIIUX MPABWJI U MHCTPYKIIMH MO OXpaHe TPyJa U TEXHUKE 0€30MacHOCTH.

3. Yempoticmeo HEOOX0IMMO yCTaHABIMBATH B MIOMEMICHUSIX, B KOTOPBIX 00ecTieun-
BAIOTCs TPEOOBAHUS K YCIOBUSM SKCIUTyaTalliH, IPUBEECHHBIC B HACTOSIIIEM PYKOBOJICTBE.



1 OINMNCAHME N PABOTA
1.1 HasHauyeHue ycmpoliicmea

Yempoticmeo siBnsiercs 0JI0KOM pacliMpeHusi, ¢ MOMOIIBI0 KOTOPOTO CO3/1a€TCs OT
OJIHOM JI0 YeThIpEeX JIMHUM OMOBElIeHUs ¢ 00IIe BbIXoHONH MouHOCThIO 10 160 (BYM-
160/4), 240 (bYM-240/4) nu60o no 320 (bYM-320/4) BatT, UCMOJB3YyEMBIX IIPU MOCTPOE-
Huu cucteM COYD.

Yempoticmeo npennazHadeHo Juisi paboThl B COCTaBE CUCTEMbI aBTOMATUYECKOTO pe-
YEBOI'O OMOBEIIECHHUS U MYy3blKaIbHOW TpaHcisiuu PEYOP coBMeCTHO ¢ LIEHTpadbHbIM
onoxom ympasnenust LIBY-160/2 u OGnokamu pesepsHoro nuranus BPII-36/07 u BPII-
36/14.

OcCHOBHBIE BapHAHTBl IPUMEHEHUS YCMPOUCMEA.:

- B KaueCTBE YCWIHTEIILHOTO W KOHTPOJIMPYIOMIETO OJIoKa 1t (hOPMHUPOBAHMS OT
OJHOM J0 YETBIPEX JMHUM OMOBEIICHUS B CUCTEME aBTOMATUYECKOTO PEYEBOr0O OIOBEIIIE-
HUS U My3bIkasibHOU TpaHcassiuu PEUOP npu noctpoennun COYD ¢ rubkoit koHpuUrypa-
Meu, HapamuyBaeMon 10 70-Tu 30H;

- B KauecTBE YCWIMTEIIbHOTO M KOHTPOJMPYIOIIEro Oyioka Jijisi (OPMUPOBAHMS OT
OJIHOM /10 YEThIPEX JIMHUM OIMOBELICHHS MIPU MOCTPOEHUN CUCTEM PEUYEBOrO OMOBEUIECHUS U
MY3bIKaJIbHON TPAHCISIIMK W3 HEMOJHOTO Habopa 0sokoB cuctembl PEUOP ¢ oOmum yuc-
JIOM 30H OT TPEX 10 IECSTH.

Yempoticmeo nokHO OBITH MOAKIIOYEHO MOCPEICTBOM IIMHBI PACIIMPEHUS (CM.
pazaen 1.4.4) x uentpaibHomy 00Ky ynpasieHus [[bY-160/2 nubo HemocpeacTBEHHO,
au60 yepes cmexHsble (B cucreme) 01oku bYM-160/4 (BYM-240/4, BYM320/4).

Ycempoticmeo obecieunBaet:

- YCWICHHE CUTHaJa 3BYKOBOW 4acTOTHI, mocTymaromiero ot [[bY-160/2, nis mocne-
JTYIOLIEH BblJIaud YCUJIEHHOTO CUTHAJIa HA TMHEeWHbIe BhIXO bl 100 B;

- KOMMYTAIIUIO JIMHEHHBIX BBIX0/10B Mo yrpasienuem LIBY-160/2;

- IUCKPETHYIO PETYJIUPOBKY YPOBHSA MHAWUBUIYATHHO MO KaXJAOMY JIMHEHHOMY BbI-
xoay noa ynpasnenuem LIBY-160/2;

- KOHTPOJIb LIEJIOCTHOCTH JIMHUM OMOBENICHUS, MOJKIIOYAEMbIX K JIMHEHHBIM BBIXO-
nam;

- KOHTPOJIb HANpPSHKEHUH OCHOBHOTO M PE3€PBHOIO MUTAHUS, aBTOMATUYECKUN Tepe-
X0/l Ha pe3epPBHOE MUTAHKUE NP MIPOIAJAHUU OCHOBHOTO;

- KOHTPOJIb HAIM4Us CBs3U ¢ O6s10koM 1[BY-160/2;

- KOHTPOJIb UCITPABHOCTH OCHOBHBIX COOCTBEHHBIX Y3JIOB M, B CiIy4ae OOHapyXeHUs
HeUCnpaBHOCTH, (hopmupoBanue npuzHaka ABAPUS nns unnukanuu u nepenayu B LIBY-
160/2.

Yempoticmeo MOXKET 3KCIUTyaTUPOBATHCS KaK MPU pa3MELIEHUU €r0 B CTaHIApTHBIE
19-a10MMOBBIE CTOWKH, TaK U MPU HACTOJILHOM Pa3MEILEHUU.

Yempotuicmeo coorBerctByeT TpeboBanusim ['OCT P 53325-2012 a takxke TpeboBa-
HusaMm «Csoaa npaBui CI13.13130.2009», nanee umenyemsix [IpaBusiamu, mpu 3KcIutyara-
MY BHYTPH 3aKPBITHIX OTAIJIMBAEMBIX MOMEIICHUN B CAEIYIOIIUX YCIOBUSX:

- TEeMIIepaTypa BO3ayxa OT MUHYC 5 0 +45;
- BEpXHee 3HaUe€HNEe OTHOCHUTEILHOMN BIQKHOCTH BO3MyXa - He 6omee 93 % mpu +40 °C;
- BBICOTA HaJI YpOBHEM Mops - He 6onee 2500 wm;



- COJIepIKaHHUe UM B BO3AYXE [P HAITHYHH IPUTOYHON BEHTHISINU — He Goiee | Mr/m’;
- colepKaHue KOPPO3MOHHO-aKTUBHBIX areéHTOB COOTBETCTBYET YCJIOBHO-YHMCTOMY THITY
atmocoeps o tabmune 8 TOCT 15150 (ceprucThIii ra3 He Gonee 20 Mr/m>-cyT. (He 6o-
nee 0,025 mr/m’); xmopuasl — MeHee 0,3 Mr/M>-CyT.);

- OTCYTCTBHE BO3JICHCTBUS IJICCHEBBIX M JIEPEBOpA3PYIIAIONINX IPUOOB, OaKTepuil, Hace-
KOMBIX, UEPBEH U IPHI3YHOB;

- DIIEKTPONMHUTAHUE OT CHUCTEMBI DJIEKTPOCHAOKEHHS OOIIET0 HA3HAYEHHUS MEePEMEHHOTO
onHogaszHoro Toka ¢ kauectBoM 3Hepruu 1Mo [[OCT 13109 ¢ HoMUHAIBHBIM HATPSIKEHUEM
220 B u HomuHanbHOM yacTtoToil 50 I'11, a Takxke OT ceTu pe3epBHOro nutanus 36...42 B.



1.2 TexHu4YecKkue xapakTepUCTUKU
1.2.1 O6LWwune xapaKTepucTukun
Yempoticmeo nmeet ciienyroniye TEXHUYECKUE XapaKTePUCTUKH:

- MAaKCUMAaJIbHOE YHCJIO MOAKII0YAEMbIX TUHUM (30H) OMOBEIICHUS . . . . o v oo v e . . 4;
- HOMUHAaJIbHAS BBIXOJHasg MOIIHOCTE i1t BYM-160/4, Bt .. ................. 1601;
- HOMUHAaJIbHAS BBIXOJHasg MOIMHOCTE 1t BYM-240/4, Bt .. ................. 2402;
- HOMUHAaJIbHAS BBIXOJHasg MOIIHOCTE i1t BYM-320/4, Bt .. ................. 3203;
- HEJIMHEHHbIE UCKAKEHUS MPY HOMUHAJIBHOM BBIXOJHON MOITHOCTH, %0 . . . . . .. .. <1;
- HAIPSDKEHUE HA JIMHEWHOM BBIXOJE ITPU HOMUHAJILHOU

BBIXOJHOM MOIITHOCTH, B . . . . ... 100*;
- 110JI0CA MPOMYCKaHUs yCUIIUTENS, 10 ypoBHIO 3 nb, 'y ... ... ... ... 70...20000;
- YUCJIO CTYNEHEHN PEryJIMPOBKH (HE3aBUCUMO MO KaXK/10M 30HE)

YPOBHSI TPOMKOCTH B PEKUME MY3bIKATbHOM TPAHCIISLMH & « « o v v vvveeeeeeeee s 4;
- MOIIHOCTb, MMOTpeOIIsieMast OT ucTouHMKa nuTanus 220 B

B JISKYPHOM pexXuMe, He 6omee, BA ... ... ... . .. 10;
- MOIIIHOCTb, MOTpeOIIsieMast OT ucTouHuKa nuTanus 220B B pexxume

TPAHCJISIIMY 3BYKOBBIX CUTHAJIOB, 1151 Oioka bYM-160/4, ne 6onee, BA . ... .. .. 172,
TO e 1 0i1oka BYM-240/4, He Oostee, BA . . .. ... 252;
TO ke 1 0ijoka BYM-320/4, He Oostee, BA . . .. ... 332;
- HOMUHAJIbHOE HaIpsKeHWE UCTOYHUKA Pe3epBHOTO muTanus, B................ 36;
- TOK MOTPEOJIEHUS OT Pe3ePBHOTO UCTOYHNKA NMUTaHusg 368 B

TEKYPHOM PEKUME, HE O0TICC, A . . .. .ottt et 0,2;
- MAKCUMAJILHBIN TOK MOTPEOJICHUS OT HICTOYHUKA PE3EPBHOTO MUTAHUS

36B mis 6moxka BYM-160/4, A .« . ..o 5,5,
to ke st 0oka BYM-240/4, A . . . ... 6,9;
to ke st 0oka BYM-320/4, A . . ... 8,5.

Yempotiicmeo obecniednBaeT KOHTPOJIb EJIOCTHOCTU TPAHCISIMOHHBIX JTUHUM, TTOA-
KJIIOYEHHBIX K €T0 JJMHEMHBIM BBIXOJaM.

Yempoiicmeo aBToMaTnuecky MepexoquT Ha PE3EPBHOE MUTAHKE IMPU MPOMNAJaHUU
OCHOBHOTI'O CETEBOTO MUTAHUSI U ABTOMATUYECKHU BO3BPAILIAETCS HA OCHOBHOE MUTAHKE MPU
nosiBiiennu cetu 220 B.

1.2.2 XapakTepucTUKU 3N1IeKTPOMarHUTHOU COBMECTUMOCTHU

1.2.2.1 Yempoiicmeo o6mamaer yCTOMYMBOCTHIO K BO3JACHCTBHUIO DJICKTPOCTATHYEC-
CKHUX pa3psiIoB CO CIIECIYIONIUMU TapaMeTpaMu:

- IpY KOHTAaKTHOM pa3psiae +4 kB;

- IpU BO3AYIIHOM pa3psiae £8 kB.

Kpurepuii kauectBa pyHkimonupoBanus: B.

1.2.2.2 Vcempoiicmeo obnamaer yCTOMYMBOCTBIO K BO3JEHUCTBUI0 HAHOCEKYHIHBIX
uMnyabcHbIX Tomex (HUII) co cnenyromumu napaMmeTpamu:

! [Ipu nuranuu ot cetu. [Ipu nuranum ot AKD BhIXOIHAs MOLTHOCTH MOXET Naaath o mepe paspsana AKb.
2 [Ipu nuranuu ot cetu. [Ipu nuranuu ot AKD BhIX0HAs MOLTHOCTh MOXET Naaath 1o mepe paspsana AKb.
3 [Ipu nuranuu ot cetu. [Ipu nuranum ot AKD BhIX0HAs MOLTHOCTH MOXET Naaath o mepe paspsana AKb.
4 JleiicTByro1iee 3HaYEHUE ISl CAHYCOUJIaJIbHOTO CUTHAJIA.



- 10,5 xB uacroroii 5 kI'u pu Bo3aeiictBun HUII Ha curHampHble NOPTHI, MOPTHI
yIpaBJIEHNUS;

- 10,5 kB npu BozaelictBun HUII Ha BXOAHBIE TOPTHI JIEKTPOIUTAHU.

Kpurepuii kauectBa GpyHKIMOHUpOBaHUs: B.

1.2.2.3 Yempoticmeo obnagaeT yCTOMYMBOCTBIO K BO3JACHCTBUIO JUHAMUYECKUX H3-
MEHEHHI HaIPSKEHUS SJIEKTPONUTAHUS CO CIAEAYIOIIMMH IMapaMeTpaMu:

- IPOBaJIbl HANPSHKEHUS, COOTBETCTBYIOIIME CHIXKEHUIO HANIPSKEHNSI UICTOYHHKA TTH-
tanus Ha 30 % B Teuenue 10 nepuonoB yacToThl nurtaroieit cetu (200 mc). Kpurtepuii ka-
yecTBa (DYHKIIMOHUPOBAHUS YCMPOUCMEa BO BPEMsI UCTIBITAHUN: A;

- TIPEPBIBAHUS HAIPSKEHUS, COOTBETCTBYIOLIME CHUKEHUIO HANPSHKEHUS UCTOYHUKA
nuTanus 6osee yeM Ha 95 % B Teuenue 250 nepro10B YacToThl uTaromiei cetu (5000 mc).
Kputepuii kauecTBa (GyHKIIMOHUPOBAHUS YCTPOMCTBA BO BPEMsI UCTIBITAHUMN: A;

- BbIOpoCHl HampshkeHus: nmutanus Ha 20 % B Tedenue 10 mepuoa0B YaCTOTHI MH-
tatomeit cetr (200 mc). Kpurepuit kauectBa GyHKIIMOHUPOBAHUS ycmpolicmea: A.

1.2.2.4 VYctpoiicTBO 001a7aeT yCTOWYMBOCTHIO K BO3ACHCTBHIO MUKPOCEKYHJIHBIX
uMITy TbCHBIX TToMex (MUII) 60mbI110i SHEPTHH CO CIIETYIONTUMU TTapaMETPaAMH:

- IUTA LIETIEN TUTaHUS B PEKUME «IIPOBOA-IIPOBO/I» 3HAUEHUE UMITYJIbCA HANPSHKEHUS
MMUILI: £1 kB, B pexxume «IpoBOJI-3eMJIsH 3HAUYCHUE UMITYJibca Hanpsikenuss MUIL: +2 kB.

Kputepuii kauecTBa QyHKIIMOHUPOBAHUS ycmpolicmea: A.

1.2.3 XapaktepucTtuku 6e3onacHocTu

1.2.3.1 ConpotuBiieHHE MEXIY 3aKMMOM 3alIUTHOTO 3a3€MJIEHHUS M KaXKIOH J0C-
TYINHOM MPUKOCHOBEHUIO METAJUTMYECKOU YaCThIO YCmpoUtucmea, KOTopasi MOXKET 0Ka3aThCs
noj; HampsikeHuem, He npessimaet 0,1 Om

1.2.3.2 ConpoTUBIECHUE U3OJALUN LIENEN SJEKTPONUTAHUS OT 3a3€MIISIEMbIX YacTei
yempoucmea - He MeHee 50 MOw.

1.2.3.3 DnexkTpuyeckas HU30JSLUUS MEXKIY CETEBBIMU TOKOBEAYIIMMH LIETISIMU U 3a-
3eMJIIEMBIMH YacTSIMU ycmpoiicmea BbIAEpKUBaeT 0e3 nmpoOosi B TeueHue 1 MUHYTHI UC-
NBITATEILHOE HAIIPSHKEHUE TMEePEeMEHHOTO TOKa He MeHee 1,5 kB ammut.

1.2.3.4 YpoBeHb aKyCTHYECKHUX IIIYMOB Ha pabo4YeM MeCTe onepaTopa He MpEBBIIIa-
eT 25 nbA.

1.2.4 KOHCTPYKTUBHO-TEXHUYECKUE XapaKTepPUCTUKU

1.2.4.1 KoHCTpyKIIMM COCTaBHBIX YacTel ycmpoucmea COOTBETCTBYIOT TPEOOBaHUAM
I'OCT 28601.3, u oGecrieunBaeT €ro ycTaHOBKY B 19-110iIMOBbIE CTaHJAPTHBIE CTOMKH.

1.2.4.2 T'abapuTHbIe pa3Mepsl (IJIMHA X BBICOTA X TNTyOHWHA) COCTaBHBIX YacTed ycm-
poticmea He nipeBbimatoT 483 x 88.5 (2U) x 430 mM.

1.2.4.3 Macca ycmpoticmea He nipeBbimaet 10 kr.
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1.3 CocTtaB nsgenusi 1 KOMNJIEKT NOCTaBKU
CocraB ycmpoticmea npuBejieH B Tabm. 1.1.

TaoJu. 1.1 CocrTaB ycTpoiicTBa

Ne HAUMEHOBAHMUE KOJI-BO,
I COCTABHOM YACTH HIT. PUMEYAHUE
1 Brnok ycunexus mowHoctn bYM-160/4, 1
" | (BYM-240/4, BYM-320/4)
. Kabenb wuHbl "Ynpaene-
) KomnnekT kabenen coeaMHUTENbHbIX 1 " "
104w KOMIL. Hue" n kabenb WuHbl "Ay-
' ano"
3 Kabenb nutaHmsa «220B» c Tpex- 1
MOSTIFOCHOW BUITKOWN
4 KopoSSKa cornacyrowas rpoMKoroBopu- * lNocTaBnsieTcs no otaenb-
Tenen KC-I HOMY 3aKasy.
«Bbnokun ycmneHmsa MoLLHOCTH [onyckaeTcs anekTpoHHas
5 | BYM-160/4, BYM-240/4, BYM-320/4» 1 Bepcus Ha CD-ROM Hocu-
PykoBOACTBO MO 3KCNyaTaumu. Tene.
«Bbrnok ycuneHna mowHocTn
6. | BYM-160/4 (BYM-240/4, BYM-320/4)» 1
MacnopT.
7. | KapToHHasa ynakoBka 1

KommiexkT nmoctaBku popmupyercst coraacHo TpeOOBaHUSAM 3aKa3uMKa U3 MO3HIIMIA,
nepeunciennbix B Tabm. 1.1.
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1.4 YctpomucTtBo u pabota
1.4.1 MNMpuHuMnN pencrens

Yempoticmseo mpenHazHaueHo it pabOThl COBMECTHO € IEHTPaJbHBIM OJIOKOM
ynpasienus [IbY-160/2 cuctembl aBTOMaTHYECKOTO PEYEBOTO OMOBEIIEHUSI U MYy3bIKaJlb-
HoM Tpancysiuuu PEHOP.

TunoBasg cxema MOJKIIOUECHUSI ycmpotcmea TokazaHa Ha Puc. 1.1. YVempoucmeo
NOJAKJIIOYAEeTCsl K  LIEHTpajJbHOMY  OJOKY  MOCPEACTBOM  IIMHBI  PACHIMPEHHUS
(cm. paznmen 1.4.4), koTopast cocToUT U3 1MMPOBOI 1 aHaIoroBoi yacteil. [ludposas gacth
[IMHBI PACIIMPEHUS] — [IMHA YNPABICHUS — MPEJCTABIACT COOOM MYIIEKCHBIM HHTEpPeiic
tuna RS-485, mocpeacTBoM KOTOPOTo HEHTPaNbHBIN OJOK ympaBiseT BceMu nepudepuii-
HBIMHU OJIOKAaMHU M OTPAIIMBAET UX COCTOSHUE. AHAJIOTOBas YacTh IIMHBI COCTOUT M3 JIBYX
CUMMETPUYHBIX JUHUN - "My3bikanpHOoe Bemanue" u "OnosemieHue", Mo KOTOPbIM OT
[IEHTPATBHOTO K TepuepuitHpIM OJIOKaM MepeIatoTCsl OJHOMMEHHBIE 3BYKOBBIE CUTHAJIBI.

[Io xoMaHgaM OT UEHTpaJIbHOrO OJIOKA YCmpoucmeo KOMMYTHUPYET aHaJIOrOBBIN
CUTHAJ C OJTHOW U3 JMHUM IIWHBI PACUIMPEHUS HA BCTPOCHHBIN YCUIIUTEIb, U 3aTEM IOJAET
YCUJICHHBIW CUTHAJ Ha JIMHEWHbIE BbIX0JIbl. K IMHEMHOMY BBIXOJlYy JOJIKHA OBITh MOAKIIIO-
YyeHa TPAHCIALUOHHAS JTMHUS, OXBaThIBatollas o0cyxuBaeMblii 00bekT. K muHun no Bceit
ee JUIMHE TMOJCOCIUHEHbl TACCUBHBIE IMOKApHbIE OMOBEUIaTeNId (TPOMKOTOBOPUTEIN).
Yempoiicmeo KOHTPOJIMPYET LETOCTHOCTh TPAHCIILMOHHOW JIMHUM IyTEM AaHalIW3a €e
OMHUYECKOTO CONPOTHUBIICHUS.

MOUHOCT, BCTPOEHHOTO YCUJIUTENS PACHpPENeseTcsl MEXAy YEThIpbMSI 30HAMH
onoBeuieHus (JIlunus 1, Jlunus 2, Jluaus 3 u JIunus 4 va Puc. 1.1) B npou3BoJibHOM TIpo-
nopuuu. [logkimroyeHue Bcex JMHUAKM OMOBELIEHUS K YCWIMTENIO OCYILIECTBISETCS peNeu-
HBIM KOMMYTaTOPOM.

Yempoticmseo moxeT co3maBath Ui T0OABICHUS B CHCTEMY OT OJHOW JI0 YETHIPEX
30H omnoBelnieHusl. Co3qaHre 30Hbl OMOBEIMICHUSI IOCTUTAETCS MYTEM aKTHUBAIlMM COOTBET-
CTBYIOIIEeH MHUHU omnoBelnieHus. bioku BYM moryT ObITh IorMuecKkyd 0OBETUHEHBI B OHY
30HY OTOBEIICHUS JJI YBEJIIUYEHHUs OTJAaBaeMOM MOLIHOCTH B 30HE. Jlornuecku oObenu-
HEHBI MOTYT OBITh OT JIBYX 10 deTbipex bYM. I[locnenoBarenbHOCTh NEUCTBUM ISl aKTH-
BaIMU JIMHUI ONIOBEIIICHUA ONKMCaHa B pasnene 2.2.4.

[Ipu TpaHCHAMKU CUTHATIOB MY3bIKaJIbHOTO BEIIAHMS sl 0OecrneueHnst KoM(popTHO-
r0 YPOBHA 3BYKa YCMpPOUCME0 TO BHEIIHEN KOMAHJI€ YCTAaHABIMBACT WHIWBUIAYAIBHO B
KaKJI0M 30HE OJIMH U3 TUCKPETHBIX YPOBHEW BBIXOJHOIO CUTHAJIA. Y POBHU COOTBETCTBYIOT
25%, 50%,75% un 100% (cootBercTBeHHO -12 nb, -6 b, -2.5 n1b u 0ab) oT HOMHUHAILHOTO
BBIXOJHOTO CUTHAJA.

[Ipu BoCnpom3BeEeHUE 3BYKOBBIX COOOIIECHUN MOKAPHOTO OMOBEIICHUS YpPOBEHB
BBIXO/JIHOTO CHUTHaJla BO BCEX 30HAX BCErJa YCTAHABIMBAETCS PAaBHBIM MAaKCUMAaIbHOMY
(100%).

Yempoiicmeo KOHTPONIUPYET 1ENOCTHOCTh KaXA0W JUHUU omnoBenleHus. KoHTpob
OCYILIECTBIISIETCA B OTCYTCTBUM TPAHCIIALIMU IIyTEM CPAaBHEHMS TEKYLIETO OMHUYECKOTO CO-
NPOTHUBJICHUS JIMHUU C HEKOTOPBHIM ATAJIOHHBIM 3HaUYE€HUEM, MOJTYYEHHBIM IIPU KaJTuOpPOBKE
muHuU. CrnocoObl MOJAKIIOYEHHs] Harpy3Ku (TPOMKOTOBOPUTENEH) K JTMHUSM TpHU COOJIIO-
JNEHUU TOCTATOYHOM CTENEHU JOCTOBEPHOCTH KOHTPOJISI pACCMOTPEHBI B pazzaene 1.4.3.

12



Yempoiicmeo perynsipHO KOHTPOJIMPYET UCIPABHOCTb OCHOBHBIX COOCTBEHHBIX Y3-
JIOB, a TAK)K€ BEJIMUMHY HAIPSKEHUN OCHOBHOTO M PE3EPBHOIO MUTAHUS, HAJTUUUE CBSI3H C

onoxom 1IBY-160/2.

ITo pe3ynpTaram aHanu3a COCTOSIHUSL CaMOT0 YCHpOUCmea U MOJKIOYEHHBIX K HEMY
KOMMYHUKAIUH (popMHUpyeTCsl HHTETpadbHbIN npu3Hak HeucnpaBHoctu ABAPUS, koto-

pBIN mepenaeTcs UEHTPAIbHOMY OJIOKY, a TaKXKe MHAMIMPYETCS Ha JHUIEBON maHenu (CM.

no3.2 Ha Puc. 2.9).

MukpogonHas Tynem ysnem Cucmema HUcmoyruk
- ‘LL U(f; . ducmaHyuoHHo20 ducmaHyuoHHo20 onoBewerus MY3bIKQ/IbHbIX
PHUMYP ynpabaernusa N°1 ynpabrerus N°2 ro v M4c npoepamm
A 4 A, Y Y A
1
—> /lunus 0
Ynpabaswuyue T % @ «lexypreid
cueHasnsl mpeboeu ——————— nepcoHasn»
u akmubayuu =y
10
/luHus 1
«3oHa 1»
o m
- «3oHa 2»
L{eHmpa nbHbIU
OcHoBHoe numaHue
~220B 50y 5/70K
(Bemobrie
KH-T
PezepbHoe numaHue ana B/IEHUH madno ||
36-40B
LUbY-160/2
UcnonHumensHoe
> Yempoucmbo
noxapHou 38akyayuu
UcnosHumebHoe
> Yempoucmbo
Beixod noxapHod 38akyayuu
Ynpabnerue
Beixod 7
Ayduo Beixod
«ABAPUST»
Bxod
Ayduo
o) e
«3oHa 3»
Ynpabnerue
bnok
OcHoBHoe numaHue /luHus 2
~220B 50y yCU/]eHUﬂ % gjﬂ «3oHa 4»
MowHocmu
PesepbHoe numaHue
36-408 b6YM-160/4 % Eﬂ TR
«3oHa 5»
Besixod Ynpabnerue /5 HM_24 0/4
’,
Bsixod Ayduo EHM—320/4/
/luHus 4
§ gjﬂ «3oHa 6»

Puc. 1.1 TunoBasi cxema NOAKJIKYEHUS YyCMPOUCMEa
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B ciuyuyae ucnonwszoBanus coBmectHo ¢ BJIOKOM PE3EPBHOI'O IIMTAHMA
BPI1-36/07 wiu BPII-36/14 u3 coctaBa cucTeMbl aBTOMAaTHUECKOTO PEUEBOT0 OMOBEIIECHUS
u Mmy3bikanbHOU TpaHcasiuun PEUOP (cMm. Puc. 2.8), yempoticméo npou3BOIUT MOHHUTO-
PHUHT U 3apsaky akkymysatopoB B BPII-36/07 (BPII-36/14).

1.4.2 CTpyKTypa 1 cocTaBHble YacTu ycmpolucmea

Yempoticmeo peann3oBaHO B BUJI€ MOHOOJIOKA, Ha JIMIEBOM MaHEIH KOTOPOIO CO-
CPEIOTOYEHBI 3JIEMEHTHI HH/IUKALMHU, a HA 3aJJHEH MaHEeNIH — JIMHEWKU pa3beMOB IS MO~
KITFOYEHUS] KOMMYHHKAINHM, KOHPUTYpUPYIOIIKE MEPEKII0YaTENH, a TAKKE BXOIbl/BBIXOIbI
HMHBI pacmmpenus (cMm.pasgen 1.4.4), mocpeacTBOM KOTOPOMl MOAKIIOYAIOTCS Kak caMo
ycmpoticmeo, Tak ¥ BCe TOCIEAYIOIIUE 32 HUM anmnapaTHbie OJOKH K HEHTPaIbHOMY OJIOKY
HBY-160/2 cuctremsr PEUOP.

OCHOBHBIMH (PYHKIIMOHAJIBHBIMU YaCTAMU YCMPOLCMEa SIBISIOTCS:

- KOHTPOJLIED;

- YCWJIMTEIIb MOITHOCTH;

- Ha0OPBI pesieHHbIX KOMMYTaTOPOB;

- y371bl HHTEp(eiica MIMHBI paCIIUPEHUS;

- OJIOK MUTaHUSI.

KoHTpomiep SBIETCS LEHTPAIBbHBIM Y3JIOM YCMpOUCmEa W OCYLIECTBISET Cle-
nyronme QyHKIUU:

- CBSI3b C IIEHTPaJIbLHBIM 0JI0KOM paciiuperus: cucrembl PEUHOP;

- aHAJIU3 COCTOSIHUS JINHUM ONOBELICHUS;

- 00CITyKMBaHKE 3JIEMEHTOB MHJIMKAIIMU, KOHTPOJIb OOILIEr0 COCTOSIHUSL ycmpolicmea,
dbopmupoBanue npuznaka ABAPUSI;

- MOHUTOPUHT YCUIUTENS MOITHOCTH;

- MOHUTOPHUHT HANIPSKEHUSI OCHOBHOTO W PE3E€PBHOTO NMUTAHUS.

Ycunurens MOIIHOCTH paboTtaeT B kinacce "D" U peann3oBaH Mo MOJHONH MOCTOBOU
cxeMe (BBIXOAHOM CUTHAN 6€3 MOCTOSHHOM cocTaBisiomnieil). OTIMUUTEIbHON YepToil ycu-
nurens sBiasercs Boicokui KITJ[ BeixomHoro kackama (6onee 95%). Homunan MomiHOCTH
yeunuTenst paznuuaercs 1 moaudukanuii BYM-160/4, BYM-240/4 u BYM-320/4 u co-
craBysieT coorBeTcTBeHHO 160 BT, 240 BT 11 320 BT.

Harpy3ounas cnocobHoCTh 0;10k0B mutanus a1 moaudukanuiit bBYM-160/4, BYM-
240/4 u BYM-320/4 Ttaxxe pa3nu4aroTcs.

1.4.3 MNocTpoeHne u NogknovYeHne NMIMHNA onoBeLLeHUsA

Ha Puc. 1.2 u Puc. 1.3 u3o0pakeHbl criocoObl MOCTPOSHUS JTUHUN OMOBEIICHUS, a
TaKKe MOJKIIOUEHHE CaMuX JIUHUI K ycmpoticmay. J{si IpoCTOThl TPUBEACHO MOKIIOUE-
HUE TOJBKO MEPBbIX JABYX JIMHUN, a MOAKIIOYEHUE JUHUN ¢ HOMepaMu 3 U 4 He MOoKa3aHo.
[Ipu mocTpoeHUM AMHUIA OMOBEIICHHS MPUMEHSIOTCS JIMHEWHbIE TPOMKOTOBOPUTENH, CO-
CTOSIIIIE W3 JUHAMUYECKON TOJIOBKH WM MOHWXKAIONIETO TpaHcpopMaTopa, paccunTaHHBIC
Ha pabouee Hanpsokenne 100...120 B.

JIuaum onoBenieHUs MOAKIOYAKOTCs K rpynne kiemMm pasbema JIMHUN OITOBE-
HIEHWA (cm. o3.7 va Puc. 2.10) yempoiicmesa.
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JIJ1st TOAKITFOYEHMST TPOMKOTOBOPHTEIICH K IMHUU UCTIONB3YeTCs JBa CIocoba, KOTo-
pbI€ OTIMYAIOTCS pa3HOM CTETEHbIO BIUSHUA Ha (QYHKIIMIO KOHTPOJIS IIEIOCTHOCTH JIMHUH.

[lepBbIit U3 crioco0OB — HEMOCPEACTBEHHOE NoIKiIoUeHne. Henocpeactsennoe noa-
KJIFOUEHHUE CIIETyeT POU3BOINUTD, €CIIM CYMMAapHas Harpy>Ke€HHOCTb JIMHUU HEBEJIMKA U He
npesbimaer 100 Bt. B aTom cnydae BiausiHMEe TPOMKOTOBOPHUTENECH Ha pe3yJbTUPYIOIIEe
AIIEKTPUUECKOE COMPOTUBJICHUE JUHUU IO IMOCTOSSHHOMY TOKY, M, CJIEIOBaTEIbHO, Ha
GYHKUHIO KOHTPOJIS LEJIOCTHOCTH JIMHUHU, HE3HAYUTEIBHO U UM MOXKHO MPEHEOpeyb.

[lpudop BYM-160/4
(6YM-240/4, 6YM-320/4)

Paszvém “/luHuu onobeweHus” %HGQ %HGQ

Lens  |Kow.

Nlurus 1 1

\4

“JoHa N”

\ 4

fluus 1 | 2

funus 2 | 3 >

“JoHa N+1"
fluHus 2 | 4

e ¥ I ¥ ¥

/luHus 4 7

\ 4

/fluHus 4 | 8

Puc. 1.2 lloakao4yeHne rpoOMKOroBOpHUTe el K JIMHUAM ONOBELIeHUsI IPH CYMMAapPHOil Harpy-
sKeHHOCTH JJuHUH MeHee 100 Bt

[lpudop BYM-160/4
(6YM-240/4, BYM-320/4)

Pasvém “/luHuu onoBeweHusa” H H
adlf BiREAE K

Llens Ko, F n F n
/Nlurus 1 7 y y >

Nlunus 1 | 2 >

“JoHa N”

Aunus 2 |3 >
/lurus 2 | 4 L L L >
flunus 3 |5 H H

aall KL Rl B
fluHus 3 | 6 H = =

/luHus 4 7

“JoHa N+1”

/fluHus 4 | 8

Puc. 1.3 IloakJ/oyenne rpoOMKOroBopuTe/ieil K JUHUAM ONMOBEILeHUS PU CYMMAapPHO
Harpyske JuHun 100 Bt u 6oJ1ee.
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[Ipu BTOpOM CrioOCOOE TPOMKOTOBOPHUTEINb MOAKIIOYACTCS K JHMHHUHM Yepe3 KOpPOOKy
"KC-I'", koTOpas CyleCTBEHHO YMEHBILIAET BKJIa]l TPOMKOTOBOPUTENA B PE3yIbTUPYIOIIEE
AIEKTPUUECKOE CONMPOTUBIIEHUE JIMHUM, YTO MOBBIIIAET JOCTOBEPHOCTh (PYHKIIMU KOHTPO-
JIS1 LIEJIOCTHOCTH JIMHUU. DTOT CIOCO0 CieayeT NPUMEHSTh Npy OOJBIIOM YUCIE MOAKIIO-
YaeMbIX TPOMKOIOBOpHUTENEH, Korjaa olas Harpy>keHHOCTh JuHuU cocTanisieT 100 Bt u
Oonee, MO0 Mpu OOJIBIION MPOTIKEHHOCTU TUHUU OTIOBEIICHHUS.

1.4.4 MNMopaknioyeHue K 6noky LIBY-160/2

[Tpumep moakmrodeHust ycmpoticmea K ueHTpaabHomy Omoky L[BY-160/2 mokasan
Ha Puc. 1.4. Jlng nonkirodeHus K IEHTPATLHOMY OJIOKY B YCmpolichnee UMEETCs CIeIu-
allbHas IIMHA pacUIMpEHusi, cocTosmas u3 uudpoBoi u ananorosoit yacreit. Ha Puc. 1.4
ugpoBast 4acTh NpecTaBieHa pazbemMamu "Bxon. Ynpasnenue" u "Brixon. Ynpasnenue"
(cm. Takke no3.1 Ha Puc. 2.10), ananoroast yacth — pazbemamu "Bxoa. Aynuo" u "Beixo.
Aynuo" (cMm. Takxke 1103.3 Ha Puc. 2.10).

Mpudop LI6Y-160/2 llpudop 6YM-160/4 llpudop 6YM-160/4
(BYM-240/4, BYM-320/4) (6YM-240/4, BYM-320/4)

Pasvem Pasvem Paszvem Pa3vem Pasvem

“Bbixod “Bxod “Bbixod “Bxod “Bbixod
ynpabnerue” ynpabnerue” ynpabnenue” ynpabnerue” ynpabnexue”
Lenb  |Kon. Kow| Lens Lens  |Kon, Kow|  Lens Lens  |Kow,
Y 1 /7 1 Y Y 1 /7 1 Y Y 1
V4 2 —7 2 Z V4 2 7 2 V4 V4 2
Odwuu | 3 3| Odwuu Odwuu 3 3| Odwuu Odwuu | 3
4 4 4 4 4
Odwuu | 5 5| Odwuu Odwyuu | 5 5| Oowuu Odwuu | 5
6 6 6 6 6
B 7 /7 7 B B 7 /7 7 B B 7
A 8 —7 8 A A 8 —/ 8 A A 8

Pas3vém Pa3vém Pa3vém Pa3vém Pasvém
“Beixod Ayduo” “Bxod Ayduo” “Bbixod Ayduo” “Bxod Ayduo” “Beixod Ayduo”
Lens  |Ko. Kow| Uens llens  |Kon, Kow| Lens Lens  |Ko.
OnoBew. |1 1 | Onobeuw. OnoBew. |1 1 | OnoBeuw. OnoBew. |1
Mys. Bew. | 2 2 | Mys. Beuw. Mys. Bew. | 2 2 | Mys. Beu. Mys. Bew. | 2
Mys. Bew. | 3 3 | Mys. Beuw. Mys. Bew. | 3 3| Mys. Beu. Mys. Bew. | 3
OnoBew. | 4 4 | OnoBeuw. OnoBew. | 4 4 | Onobeuw. OnoBew. | 4

Puc. 1.4 llpumep noakaoueHust ycmpoiicmea x 6;aoxy LHIBY-160/2

[Mudpoas yacTb MWIMHBI PACHIMPEHUS WM, HHAYE, IIUHA YIPABICHUS MPEICTABISICT
cobolt myrekcHbeiii uHTepdeiic Tuma RS-485, anamoroBas 4acTh COCTOUT M3 JBYX CHM-
METPUYHBIX JIMHUH - "My3blkasibHOE Bemanue" n "Onoenienue"”, o KOTopbIM MepeaaeT-
Csl CUTHAJI OT LIGHTPAJILHOTO 0JI0KA K nepudepuiiHbIM OJI0KaM.
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Bce nepudepuiinpie 610KM UMEIOT KaK BXOJ, TaK W BBIXOJ IMUHBI PACIIUPEHUS, TO
€CTh IIIMHA PACIIUPEHHS] MPOXOJUT Yepe3 3TU OJOKM HACKBO3b. Takoe KOHCTPYKTHBHOE
WCIIOJJHEHHWE IIMHBI PACIIMPEHUS MO3BOJIAET MOCIEAOBATEIBHO MOJKIIOYATh K HEN anma-
paTHbIe OJIOKH, TOBOS UX KOJUYECTBO /10 TPeOyeMoro.

[Hudporas yacTh MKUHBI pacupeHus BoimoaHsAeTcs kadenem tuna UTP kareropuu 5
(Cat 5E) ¢ ucnonp3oBaHueM OOXMMHBIX pa3zbeMoB Thna RJ-45, ananoroBas — ueTbIpex-
IPOBOJIHBIM TeNe(OHHBIM IIOCKUM KabeleM C MCHOJIb30BaHHEM O0XMMHBIX pPa3beMOB
tumna RJ -14.

1.4.5 Bzanmogeuncrteue ¢ 6nokom LIBY-160/2

LlenTpanpHbIi 0JIOK B3aMMOJICHCTBYET C yCmpoucmeom O IIMHE YNPaBICHUS C 3a-
KPBITBIM TPOTOKOJIOM CBSI3U, IIPU 3TOM YCMPOUCME0 BBICTYMAeT KaK BEJAOMBINA mepude-
puitabiil 6mok. K mmHe ynmpaBieHHs MOXET ObITh MOJKIIIOYEH OoJiee 4eM OJIuH mnepude-
puliHbINA O0710K. J[J11 KOpPEKTHOM pabOThl CUCTEMBI KXl nepudepuiiHbIi OJIOK T0HKEH
UMETbh CBOM YHUKaIbHBIN ajipec. Afpeca nepudepuitHbIx 0JIOKOB OTOXK/IECTBIIEHBI C HOME-
pamu 30H onoBeleHus. [1ockoNbKy yempoticmeo MOXET 100aBisATh B CUCTEMY 10 4-X 30H
OTIOBELIEHHUS, TO OHO MOXKET 3aHUMATh 110 4-X agpecoB. [Ipu 3TOM, HOMEpP 30HBI ONOBEILIE-
HUS, CO3/1aBaeMoOU ycmpoticmeom, OyleT COOTBETCTBOBATH NMPUCBOEHHOMY €My aipecy.
Hcnonw3oBanue aapeco 1 u 2 onpenensercs HacTporikamu Oj0oka [1bY-160/2. Eciu 610k
[IbY-160/2 nactpoeH Ha pabOTy B JIBYX30HHOM PEXKHUME, TO ajpeca | u 2 3aHSATHI BCTPO-
eHHbIM ycunutenem Omoka [[bY-160/2, a ans 6moxkoB BYM nmoctymasl agpeca 3-70. B
cllydae OJJHO30HHOTO Hcmnonb3oBanus 0jo0ka L{BY, noctynusiMu ctanossites aapeca 2-70 u
T.4. [locnenoBaTenbHOCTh NEWCTBUI NPH MNPUCBOCHMS AJAPECOB YCMPOUCHE) ONHUCAHA B
paznene 2.2.4

BHUMAHHUE! Hanuuue 6 cucmeme 00UHAKOBLIX A0Peco8 0ONYCmMuUMO moJibKo 8 CJIy-
yae 102Uecko20 00veoureHus OJI0K08 8 00HY 30HY!

1.4.6 Jlornyeckoe o6beaguHeHNEe ONOKOB B OAHY 30HY ONOBeLYeHUA

B cinyyasix, Korjia 30Ha OMOBEIIEHUS UMEET MOIIHOCTh MOTPeOieHns OO0Jbllie, YeM
crocoOeH obecnieunTh 010k BYM, ncnonb3yercs Jioruueckoe 00beIMHEHNE HECKOJIBKUX
0JIOKOB B OJIHY 30HY. B 111000l 30HE OmoBelIeHUsI 00bEIUHEHBI MOTYT OBITh OT JBYX IO
4eThIpéX 0710Kk0B BYM, Takum 006pa3om, MOIITHOCTh 3TOM 30HBI MOXKET OBITh YBEJIMUYEHA 0
1280 Bt. Pe3ynbratoM JIOrM4eCKOr0 OObEIUHEHHMSI SIBJIETCS 30HA OIMOBEIIEHUS, COCTOS-
mas U3 HecKoJIbkux cy030H Puc. 1.5. Cy0630H0M sBisseTcs Kaxkabii 3 6;10koB bYM Bxo-
JAIIMX B 30HY, T.0. MOIIHOCTh K 30HE OMOBELICHUS HNOABOAUTCS MO HECKOIBKUM JIMHUSAM
OT COOTBETCTBYIONUX O0KOB BYM. JluHMM OMOBEmIEHUsS MOJKIIOYAIOTCS K BBIXOJaM
BYM cooTBeTcTBYIOMKUM HOMEPaM MPUCBOEHHBIX CYO30H.

Ipumeuanue: Maxcumanvnoe Ooonycmumoe KOAULeCm80 OJIOKO8 NOOKIIOYEHHBIX K
yughposotl wiune ynpasieHus He 00axicHo npesviuiams 250 ycmpoticma!

Hentpanbubiii 6510k npu padote B pexkumax OITIOBEIIEHUE u MY3bIKAJIBHAA
TPAHCJIAAIUSA onepupyet cy030HaAMU, BXOAAIIMMHU B COCTaB OAHON 30HBI, KaK OJHOU
eIMHOM 30HOW omoBelleHusl. B ciyyasx BO3HUKHOBEHUS HEHUCIPABHOCTEH, OJOKHPYIOTCS
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TOJIBKO BBITIEAIINE U3 CTPOSI CyO30HBI, a OCTAIBHBIE MPOOIKAIOT (PYHKITMOHUPOBATH, T.€.
30Ha COXpaHsAET YaCTUYHYIO pabOTOCIIOCOOHOCTb.

Bcerpoennsiit B 611oke 1IbY-160/2 ycunutenb MOIIHOCTHA HE JIOMYyCKAaeT O0O0beaUHE-
Hue ¢ 0sokamu BYM, 4To6bI HapacTUTh MOIIIHOCTH B 30HE 2 WK 30HaX 1 u 2, Tpedyercs B
osioke 11bY-160/2 oTKIIOUYUTH YCUIIUTENb OT 30HBI 2 UM OT 30H 1 M 2 COOTBETCTBEHHO U
HapacTUTh MOIIHOCTb 30HBI/30H OJlokamu BYM.

[TocnenoBaTeNbHOCTh ACHCTBUN MPUCBOEHUS AIPECOB YCMPOUCHE) U JIOTMYECKOTO
oOBbeAMHEHNs onKcaHa B pazzene 2.2.4

/Nlunus 0
g g %ﬂ «/llexypHsld
— 3 nepcoHas»
ot - L{eHmpa b HbIU
cueHans mpeboey “———| E/IOK
u akmuBayuu 3l g g—ég /lunus 1
AN YnpabneHus «3owa 1»
Bbixod
ynpali/leyue‘ UE y- 760/2
Bsixod - /fluHus 2
Ayduo «3oHa 2»
Bxod
Ayduo
J Bzad bnok Ycunenus MowHocmu
P, BYM-160/4 (BYM-240/4, EYM-320/4)
/lunus 1
Bbixod Adpec Axm. Slunuy «3oHa 3»
dnpabrenue 12345678 1234
Beixod = I oLl
Ayduo ON ON
Bxod
Ayduo
Bxod baok Yecunenus MowrHocmu
onpabrense | BYM-160/4 (5YM-240/4, 5YM-320/4)
/luHus 2
Besixod Adpec Axm. Jlusuy «3oHa 3»
dnpabnenue 12345678 1234
Baixod oI "=l
Ayduo ON ON
Bxod
Ayduo |
Bxod | brok Yecunenus MowHocmu
rpatnene ) BYM-160/4 (5YM-240/4, EYM-320/4)
/lunus 3
Bsixod Adpec Axm. Jlusuy «3oHa 3»
dnpabnenue 12345678 1234
Beixod oI "Ll
Ayduo ON ON
Bxod
Ayduo |
Bxod | brok Yecunenus MowHocmu
y”p“ﬂ”e”“é; bYM-160/4 (BYM-240/4, BYM-320/4)
Nlunus 4
Adpec Axm. /lunuy «3ona 3»
12345678 1234
oI "'l
ON ON

Puc. 1.5 llpumep Joruveckoro odbequHenus 0,10koB BYM B o1Hy 30HY onoBemieHust
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1.5 MapkupoBka
Kaxnas coctaBHas 4yacthb ycmpoucmea UMEET MAPKUPOBKY, COJIEPKAILYIO:
- HaUMEHOBaHHE COCTaBHOM qacTH,
- TOBapHLIﬁ 3HaK MPCANPUATUA-N3TOTOBUTEIIA,
- SaBO,Z[CKOﬁ HOMCD, HpI/ICBOCHHHﬁ COCTaBHOM YacTH ITPHU U3IOTOBJICHUH,
- 3HAaK COOTBECTCTBHUSA Tpe60BaHI/I}IM TexHuueckux PEriiaMCcHTOB TaMokeHHOTr0 cor03a.

1.6 YnakoBka

Kareropusi ymakoBKM COCTaBHBIX 4YacTell ycmpoiicmeéa COOTBETCTBYET KaTerOpuu
KVY-1 o I'OCT 23170, npeaycMaTpHUBarOIIyIO 3alIMTy OT MPsIMOTO MOmnagaHus atMocgep-
HBIX OCAJKOB, OPBI3r BOABI M COJIHEYHON YIbTPa(UOIETOBOM paaualiui, MPOHUKAHUS IIbI-
JM, TIecKa 1 a’po3oiieil. Bapuant 3ammtel ot koppo3uu — B3-0 (6e3 cpeacTB BpeMeHHOMH
IPOTUBOKOPPO3MOHHOM 3amuThl) o 'OCT 9.014.

B kaudectBe Tapbl A XpaHEHUS U TPAHCIIOPTUPOBAHUS UCTIOJIB3YIOTCS SIIUKH C Jie-
peBsHHbIMU pydkamu 1o ['OCT 5959 unu I'OCT 2991 unu kaproHHast ynakoBka. s
aMOpTHU3AIMH MMPOCTPAHCTBO MEXKAY CTEHKAMH, IHOM M KPBIIIKOH siuka (KOpoOKH) U Co-
CTaBHOM YaCTbIO yCmMpoticmea 3anoNHIOT A0 YIUIOTHEHUS TOPPUPOBAHHBIM KapTOHOM.
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2 WCMNOJIb3OBAHUME MO HASHAYEHUNIO
2.1 3kcnnyaTtauMOHHble OrpaHNyYeHus

Bo I/136€}K8,HI/IC HaHCCCHM BpCaa XU3HU U 3[JOPOBbIO O6CJIy}KI/IBaIOH_I€FO Inepcoxala,
a TaKXke BBIXOJA YCMpoUcmea U3 CTPOsl MPU IKCILTyaTallud HEOOXOIUMO CTPOTo COOJItO-
naTh:.

- MPaBUJIbHOE MOJAKIIOYEHUE COCTABHBIX YacTe€Wl ycmpoucmea Ipyr K HOpPYyry, K
BHEIIIHEH aNIapaType U K CETH BJICKTPONMUTAHUS,

- HPpaBUJIbHOC 3a3CMJICHHUC COCTABHBIX qyacTeu yCI’I’ZPOIZCWlBa;

- HOPAAOK BKIIFOYCHUS U BBIKJIIFOUCHUSA ycmpodcmea.

2.2 O6wwue NpuHUMUNBLI UCNOSIb30BaHUA ycmpolicmea

[lepen HauanoOM AKCILTyaTallMKl YCmpoUcmea €ro clieayeT CKOHpurypuposath (Ha-
CTPOWTH) B COOTBETCTBUU C TPEOOBAHUSMU MPOCKTHOW MOKYMEHTAIIUH, JJIS YETrO Ompee-
JIUTh YMUCIIO AKTUBHBIX JIMHUM OMOBEILEHUS B yCmpolicmee U IPUCBOUTh €My CETEBOM aji-
pec. CeneHust o KOHGUTYPUPOBAHUIO ycmpolicmea TIPUBOJATCS B pazaene 2.2.4.

B nporiecce paboTsl ycmpoticnmeo HaXOJUTCSl B OJTHOM U3 PEKUMOB:

- JEXXYPHBIN PEXHUM;
- pexxum TPAHCJIALA;
- pexxum OITOBEIIIEHUE;
- pexum YCTAHOBKM.

Pexxumbl paboTel ycmpoticmea, 3a uckimodenueM pexxuma Y CTAHOBKH, aBroma-
TUYECKHU COTJIACYIOTCA C PEXKMMOM padOThl LIEHTPAIBLHOTO OJIOKaK MO KOMaHJaM OT IO-
cneanero. Pexxum YCTAHOBKU cinyxuT 115 npoBeieHus KOHPUTYPUPOBAHUS YCMPOLi-
cmea U BXOJ B JJaHHBIM PEKUM OCYIIECTBISIETCA MPU NEPEKIIOYEHUN B BEPXHEE MOJIOXKE-
HUE NMO3UIMOHHBIX KoHpuryparopo AJIPEC, kak 3To onmcano B pasnene 2.2.4.

2.2.1 [lexXypHbIX pexum paboTbl ycmpolucmea

JIEXXYPHBIN PEXXUM ycmpoiicmea — 3T0 PeXHUM OKUIAHUS, B KOTOPOM OHO OT-
CJICKMBAET TOCTYILIGHHE KOMAHJ YIPaBIEHHs OT IeHTpanpHoro ronoka. JIEXKYPHBIN
PEXHWM xapaktepusyercss TOHMKEHHBIM 3HEPronoTpedsieHueM, Tak Kak OOJBIIMHCTBO
y3JI0B CUCTEMBI HE UCIIOJIB3YIOTCSI M1 HAXOIATCS B "'CISIILEM' COCTOSTHUU.

YVemporicmeo Bxomut 8 JEXXYPHBIN PEXKUM cpasy mociie BKIIOUSHHS THTAHHUS 1
YCTAHOBKU CBSI3U C IIEHTPAJIbHBIM OJIOKOM.

B IEXXYPHOM PEXUME ycmpoucmeo npou3BOIUT NEPUOAUYECKUNA KOHTPOIb U
TECTUPOBAHUE CIEAYIOIIUX Y3JI0B CUCTEMBI:

- KOHTPOJIb HANPSKEHUSI OCHOBHOI'O HCTOYHHKA MTUTAHMS;

- KOHTPOJIb HANPS)KEHUS PE3EPBHOIO NCTOYHHUKA MTUTAHUS;

- KOHTPOJIb LIEJIOCTHOCTH JIMHUI OMOBEILLEHNUS;

- KOHTPOJIb HAJIMYHSI CBSI3U C LICHTPAJIbHBIM OJIOKOM;

- KOHTPOJIb HECAHKLIMOHUPOBAHHOTO BCKPBITHSL YCMPOLUCMEA.

KOHTpOJIb LETOCTHOCTH JTMHUI ONOBEIIEHHS Pou3BoauTCeA ¢ nepuoaoM 100 cekyH[,
[0 KOMaH/I€ OT LIEHTPAJIbHOI0 OJI0KA, @ OCTAIILHBIX Y3JI0B YCMpPOUCmEa - HENPEPHIBHO.
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B cnyyae BO3HMKHOBEHHS HEWCIIPABHOCTH YCHMIPOUCME0 BBHIPAOATHIBACT MPHU3HAK
ABAPUS, koTOpblid MHAMIMPYETCS HA MEPEAHEN MaHENIW U MEPEAAcTCs] B LIEHTPAIbHbBIN
ook ynpasieHus. [IlpocMoTp moapoOHO MHGOpMAIMK O XapaKTepe HEUCIpPaBHOCTEH
OCYIIECTBIISIETCS B LIEHTPAJILHOM OJIOKE KaK 3TO OMKUCAaHO B [2].

2.2.2 Pexxnum pabotbl TPAHCIIALUNA

ITocne Toro kak mHeHTpanbHBIM ONOK mepexiatountes B pexxum TPAHCIIALUA u
NOIIET COOTBETCTBYIOIIYIO KOMaHIy MEPEKIIOUEHUS PEXHUMaA YCMPOUCmsy, OHO TaKxKe
nepexoaut B pexxum TPAHCIIALMA.

B pexume TPAHCIIALUA yempoticmeéo HaxoauTcsi B aKTUBHOM COCTOSIHUM, B KO-
TOPOM BKJIFOUAETCS] BCTPOCHHBIN YCUIIUTEND, O YEM CBUACTEILCTBYET MOSIBIICHUE JTUHAMMU-
YECKOr0 CBEUYEHHUS YacCTU MHAMKATOPOB JIMHEHKH yKa3aTels YPOBHS Ha JIUMIIEBOW MaHENIH
(cm. mo3.1 Ha Puc. 2.9). [Ipu 3TOM OCyIIECTBIIAETCS TPAHCIALMS CUTHAA, TOCTYIAKOIIErO
0 CUMMETpUYHOW JuHUM "My3bIKaapHOE BellaHue" OT MLEeHTPAJIbHOro OJioKa
(cm. Puc. 1.4), B npenBapuTebHO BIOpAaHHBIE 30HBI.

Br160p 30H Npou3BOIUTCA ycmpoticmeom 0 KOMaHAaM OT HEHTPabHOTO OJ0Ka Mmy-
TE€M NOJAKJIIOUYEHHS K YCWIMTENIO JIMHUM ONOBELIEHHUSI C IIOMOIIBIO PEIEHHOTO KOMMYTAaTO-
pa.

B pexxume TPAHCIIALMS B ka0l BHIOpaHHOM 30HE JOCTYITHA WHIWBHUAYaJIbHAS
4-x cTyneH4aras peryJupoBKa I'POMKOCTH TPAHCISIUU. PerynupoBka rpOMKOCTH BBINOJI-
HSCTCS YCMPOUCmEoM TI0 KOMaHaM OT IIEHTPAIBHOTO OJI0Ka MyTeM MEePEeKITIOYCHUS JIMHAHA
OTIOBEIICHUSI MEXJy OTBOJIaMH BTOPUYHON OOMOTKH BBIXOJHOTO TpaHc(opMaropa C Io-
MOILBIO PEJIEUHOTO KOMMYTAaTOpa.

Komannbl Ha mepexIroYeHre YPOBHENH TPOMKOCTH OTAAIOTCS IIEHTPAIBHBIM OJIOKOM
tosibko pexume TPAHCIIALUA u ve ucnons3yrores B pexxume OIIOBEIEHUE.

2.2.3 Pexum paboTtsl ONOBELLEHUE

ITocne Toro kak neHTpanbHbI 00K mepekatountcs B pexum OIIOBEIEHUE u
MONUIET COOTBETCTBYIOIIYID KOMaHAYy MHEPEKIIOUECHUS PEKUMA YCMpoUcmey, OHO TaKKe
nepexoaut B pexkum OITOBEIIEHHME.

B pexume OITIOBEILIEHUWE ycmpoucmeo HaxoaUuTCa B aKTUBHOM COCTOSIHUM, B KO-
TOPOM BKJIFOUAETCS] BCTPOCHHBIN YCUIIUTEND, O YEM CBUAETEILCTBYET MOSBICHUE TUHAMU-
YECKOr0 CBEYEHUSI YaCTH WHAMKATOPOB JIMHEHMKH yKa3aTellsl YPOBHS HA JIMLEBOW IMAaHENIH
(cm. mo3.1 Ha Puc. 2.9). [Ipu 3T0OM OCyIIECTBIIAETCS TPAHCIALMS CUTHANA, TOCTYIAIOIIErO
no cummeTpuyHor nuHuM "OnoBemieHne" oT ueHTpaapHoro 6moka (cMm. Puc. 1.4), B npen-
BapUTEIHHO BHIOPAHHBIC 30HHI.

Br160p 30H npou3BOAUTCS ycmpolicmeom IO KOMaHIaM OT LIEHTPAJIbHOTO OJIOKa ITy-
TE€M MOAKIIOUCHHS K YCWINTENIO JIMHUN OMOBEUIEHUSI C TIOMOIIBIO PEIEHHOTO0 KOMMYTAaTO-
pa. [loakmroueHne NTUHUN OIMOBEUIECHUS BBIMOJTHSAETCS K TOJHOW OOMOTKE BBIXOJHOTO
TpaHcopmaropa, Tak uto Bemianue B pexkume OIIOBEIIEHUE Bcerna mpoucxomut c
MaKCHUMAJIbBHOW TPOMKOCTBIO.

2.2.4 Pexxum pabotbl YCTAHOBKU
B pexxume YCTAHOBKMU mnpousBoautcs koHpurypupoBanue (pexoHdurypupona-
HUE) ycmpoucmea, a UMEHHO 3aJIae€TCsl CETEBOU aJpec ycmpoucmed, 1 aKTUBUPYIOTCS Te
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JUHUMU (30HBI) OMOBELIEHUS, KOTOPHIE MPEANOJaraeTcsl UCHoab30BaTh. s mpoBeaeHUs
KOH(UTypUPOBAHUS BBITIOJIHSIOT CIEAYIOLIUE JEHCTBUS.
Hns Bxona B pexkum Y CTAHOBKU He00X01uMO OTKIIFOUUTE MUTAHUE YCMPOUCMEda,
NEPEBECTH BCE BOCEMb MO3UIIMOHHBIX KOH(PUTYPATOPOB YCTaHOBKH ajapeca (cM. Puc. 2.1, a
Takke 103.5 Ha Puc. 2.10) B BepxHee MoJIOKEHUE, a 3aTeM BKJIIO-
"~ Agpec ) 4aloT MUTAHUE ycmpoucmeda. Ycmpoucmeo BKIIOYAETCS U BXO-
aut B pexxum YCTAHOBKMU. Ha Puc. 2.3 nipuBeaeHO OKHO pe-
xuma YCTAHOBKMU.

[lepBpiM ciemyeT MPOW3BECTH KOH(MUTYpUPOBAaHUE yCmi-
poticmea A pabOThl B OJHO, 2-X, 3-X WU 4-X 30HHOM PEXHUME
nocpenctsoM nepexiatoyarenss "AkT. Jlunun" (cm. Puc. 2.2, a
Takke mo3.6 Ha Puc. 2.10). KondurypaTopsl B MO3UIUAX TEX JIN-
Puc. 2.1 Bua nepexioda- HUIl OMOBEIICHUS, KOTOPBIE JIOJKHBI ObITh aKTUBUPOBAHBI, MEPe-

" "
Tens "Anpec BOJISIT B HUXHee MojoxkeHue (coctossuue "ON" - BKIIIOUYEHO).
Konduryparopsl B mo3uniusx Tex JUHUN, KOTOPbIE HE MPe/Ioia-

Chn— M)
AKT. NTuHuM raeTcsi UCMOJIb30BaTh, TOJDKHBI ObITH MEPEBEICHBI B BEPXHEE MO-

noxxenue (coctostaue "OFF" - BbIKITIOUEHO).

Ha3znaunth HavaneHbIl ajgpec ycmpoticmgy. DTOT aJpec
OyJIeT UCIOJIb30BaThCSl MPU TPAH3AKIHUAX MO IIMHE YIPABJICHHUS,
CBSI3aHHBIX C MJIAJIICH U3 aKTUBUPOBAHHBIX JIUHUN OMOBELICHUS
ycmpoiicmea. ITOT Ke aapec OyIeT OTOXKACCTBICH C HOMEPOM
30HBI, CO3/]JaBaeMOi Ha 0a3e JaHHOU JIMHUM omoBemeHus. [1po-
Leypa BBOJA aJpeca ONMMCHIBAETCS B KOHLIE JaHHOIO pasjea.

Yempoiicmeo caMocTosiTeNbHO 'pa3MHOXKAET" MPUCBOEH-
HBIl HaYaJbHBIN apec B IpyIIly aapecoB cM. Puc. 2.3, renepu-
s Tk pys IOTMOJHHUTEIBHBIE ajpeca, KOTOphIe OyIyT MCIOJIb30BATHCS
«OTKII>» npu 06palIeHUsIX K OCTAIbHBIM JIMHUSAM ONOBELICHUS B YCMPOIi-
Puc. 2.3 Bug okua pe-  C7M6e. Hanpumep, nycts "Addr" — HavyabpHBIN agpec, TPUCBOCH-
sxnva YCTAHOBKH HBII MJIaAlIeH JIMHUU oroBeleHusd, Torna "Addr+1", "Addr+2",
"Addr+3" - aBTOMaTHYECKU MpHCBAUBaeMbIE aJpeca OCTaIbHBIM
TPEM JIMHUSM, €CJIM, KOHEYHO, OHM ObUIM aKTUBUPOBaHbI. Eciu
YacTh JIMHUM OINOBEILIEHUSI B ycmpoticmee HE aKTUBUPYETCS, TO
JUISL 3TUX JIMHUN HE MPOU3BOAMTCS aBTOMATUYECKOW TeHepaluu

Puc. 2.4 Bua oxHa aZpeECOB.
TIPUCBOCHMS  HaYa/Ib- CrnenyeT yuyuThIBaTh aipeca, KOTOpbIE JOJKHBI ObLITH OBITH
HOTO ajpeca yempou-  cregepupoBaHbl YCMpOLUCMEOM ABTOMATHUECKH. JTU ajapeca He
cmea JOJDKHBI Ha3HAYATHCS IPYTUM YCMPOUCMBAM, TIOTKITIOUAEMbIM K
muHe pacmupeHus. GUKCUPYIOT HOMEpa 30H OMOBEIICHUS IS
WCIIOJIH30BaHUS TIPU JAJIbHEHINEH dKCIuTyaTaruu (HOMepa 30H COBIIAAI0T ¢ aBTOMAaTHYe-
CKU CT€HEPUPOBAHHBIMU aJPECAMH).

Jlnst 3aBepieHus npoieaypbl KoHpUrypupoBaHusi U Bbixojna u3 pexkuma YCTA-
HOBKMU Heo06X0auMo OTKIIIOUUTH MUTAHKUE YCTPOMCTBA, JOKAATHCS €ro MOJHOTO OTKIIO-
YEeHUs, a 3aTEM BKIIIOUUTH YCHPOLCMEBO.

[Ipn HEOOXOAUMOCTH OMUCAHHYIO MpOLENypy KOHPUTYypupoBaHus (peKOHPUTypH-
pPOBaHUs1) MOBTOPSIOT TPEOYyEeMOe YUCIIO pas.
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BBon HavansHOTO agpeca MpOu3BOAUTCS B JBOMYHOM Buje. Tabm. 2.1 maeT cooTBeT-
CTBUE MEXIy HOMEpaMH 30H U JABOUYHBIMU KojaMmu. [Ipu 3TOM pacnosiokeHre JBOMYHbIX
pa3psanoB B Tabn. 2.1 coBmasaer ¢ MECTOHAXOXKIEHUEM MO3UIIMOHHBIX KOHPUTYpPaTOpOB
nepexiroyatens "Anpec" (cM. Puc. 2.1). 3nauenue "1" B IBOUUHOM pa3psisie COOTBETCTBY-
€T HIKHEMY TMOJIOKEHUIO TTO3UIIMOHHOTO KOH(UTypatopa, a 3HaueHue "0" — BepxHemy 1o-
noxeHuto. Creyer OTMETUTD, UTO JTUAIa30H aIpecoB, OTBEACHHBIX JIJISl ycmpolcmea, Ha-
YuHAeTCA co 3HaueHud "3", mockoiabKy HOMepa 1 U 2 3ape3epBUpPOBaHbI 32 HOMEpaMHu 30H
neHTpaigbHoro Onoka. Mcnonb3oBanue aapecoB | u 2 ompexaensercss HACTpoilkaMu OJ10Ka
bY-160/2, cmotpu paznen «llonmenro "Ycumurens LIBY"» pykoBoacTBa mo skcruryaTa-
uu Ha «llenTpansubiit biaoka Yopasnenus 11bY-160/2» [2].

Jlist moruueckoro oobenuueHust 0;10koB bYM B oHy 30HY HEOOXOIUMO B PEKUME
YCTAHOBKHU ckondurypupoBats rpynnupyembie BYM Ha paGoTy B OAHO30HHOM pe-
KMME KakK mokazaHo Ha Puc. 2.5. JIuHUM onoBenieHus: MOAKII0YATCS K KIIeMMaM pazbema
«JInuHuK omoBeNIeHus» COOTBETCTBYIOUIUM HOMEPAM BKJIFOUEHHBIX Mepekitouareneit "AKT.
JIuann".

TepBuid Bmopou Tpemuu Yembépmsiu
epynnupyemsit epynnupyemsid epynnupyemsit epynnupyemsil
ModYy /b Mody /b ModY /b Mody/b
«Cyd3oHa 1» «lyd3zoHa 2» «CyozoHa 3» «Cyd3zoHa 4»
AkT. JlInHun AKT. JNlnHun AkT. JlnHun AkT. JlnHun

A e
(|| T
=

JInH.1
JInu.2
JInH.3
Nnu.4
JInn.1
JInH.2
JInH.3
JInu.4

N
. N
., W
L
N
. W
N
N
N

|
ZEE N

Puc. 2.5 YcranoBka nepexirouaresiei ""Akr. Jlunun'" npu odobennnenun 6;10koB bYM

Kak Obu10 ommcaHo Bblllle, HA3HAYUTh HAYAJIBHBIA aJpec 0ObETUHSIEMBIM YCHPOU-
cmeam, sl BceX 00ObEeUHSIEMBIX B OJIHY TPYIILY YCmpoticme aApec TOJKEeH ObITh OJUHA-
KOBBIM.

ITocne Bbixoma u3 pexuma YCTAHOBKHM HeoOXoaumMo IPOKOHTPOJUPOBATH Ha
JTUCIUIESIX YCMmpoilicme TPaBUIBLHOCTh UX KOH(UTYpalui, NpOBEPUTh OTCYTCTBUE OJIMHA-
KOBBIX a/IpecOB (30H) U OJIMHAKOBBIX Cy030H BHYTpH oaHOM 30HBI. Ha Puc. 2.6 nokazano
OKHO MPU YETEPEX30HHON KOH(MUTypaluu ycmpotlicmaea, nepBas uudpa 0603Ha4aeT HOMeEp
30HbI JIuHuK1, a BTOpast Homep 30HbI JInnuu 4 (Homepa Jlunuit 2 u 3 — 04 u 05 cooTBeTCT-
BEHHO, Ha JucIuiee He oToOpakatores). Ha Puc. 2.7 moka3zaHo OKHO IpH OJJHO30HHOI KOH-
dburypanuy win TpH JOTUIECKOM O0BEAUHEHUH ycmpolicma, iepBas 1udpa — HOMep 30-
HBI ycmpoticmeéa, BTopasi — HoMep CyO030HHBI.

03 .. 06 03/1
Puc. 2.6 Bua oxHa B uyeTbIpex- Puc. 2.7 Bua oxkHa B 01HO-
30HHOM KOHGUrypanuun 30HHOM KOHGUrypanuu
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Taba. 2.1 CooTBeTcTBHE aipeca (HOMepa 30HbI) M NO3ULNH KOHPUTYPaTOPOB
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2.3 MNoparotoBKa ycmpolicmea K UCNOoNb30BaHUIO
2.3.1 Mepbl 6e3onacHoOCTM NMpu NOAroToBKe ycmpoucmea

2.3.1.1 Bce cocTaBHBIE YacTU ycmpoticmea NOJKHBI ObITh HAJIE)KHO 3a3€MJICHBI ITy-
TE€M MOAKIIOYEHUS 3a3€MIISIIOLIUX MPOBOAHUKOB K COOTBETCTBYIOUIUM PE3bOOBBIM COEIU-
HeHusIM ¢ MapkupoBkoil o 'OCT 21130 Ha koprycax COCTaBHBIX YaCTEH.

2.3.1.2 Bce moakitoueHUs K COCTaBHBIM YacTsAM ycmpolicmea He00X0IUMO MPOBO-
JUTH TIPU OTKJIFOUEHHOM DJIEKTPOIUTAHUU.

2.3.2 NpaBuna n nopsigoK ocMoTpa, NOAroTOBKMU U NPOBEPKU NMOTOBHOCTU

ycmpotlicmea K UCMoNb30BaHUI0

2.3.2.1 IlepBrUYHBI BHEMIHUI OCMOTpP COCTaBHBIX YaCTEW yCcmpoucmea NpOU3BOIAT
MOCJ€ MX pacrakoBbIBaHMs. Eciii mepen BCKPBITHEM YIAKOBOK YCHIPOUCHEO XPAHWIOCH
IPY OTPHUIIATEIBHBIX TEMIIEpaTypax, HEOOXOAUMO MPOBECTH BBIJEPIKKY COCTABHBIX YAaCTEH
ycmpoiicmea B TEYEHUE YEThIPEX YaCOB B HOPMAJIbHBIX KIMMATHUYECKUX YCIOBUSX, a 3aTEM
IIPOBECTH PACIIAKOBBIBAHHUE.

2.3.2.2 TIpoBepsitOT KOMIUIEKTHOCTh YCMpOUCmMEa B COOTBETCTBUHU C MOAPA3IECIOM
1.3 HacTosiIIEero pyKOBO/ICTBA.

2.3.2.3 [Ipou3BOaST BHEIIHUIA OCMOTP COCTaBHBIX YaCTEH ycmpoucmea, NpoBepss:

- COCTOSTHUE MapKUPOBKU;

- COCTOSTHUE JIAKOKPACOYHOTO TOKPBITUSA

- COCTOSIHUE KOMMYTAIIMOHHBIX 3JIEMEHTOB U 3JIEMEHTOB UHUKAIUY;

- HaJIu4#e, COCTOSTHUE W HAJIC)KHOCTh PE3bOOBBIX 3a3eMIISIIOIIUX COSTUHEHUH;

- COCTOSIHUE M HAJIe)KHOCTh MPUCOEAUHEHUS] PA3bEMOB, YCTAHOBICHHBIX HA KOPITY-
cax.

2.3.2.4 YcranaBmuBarot Beikiaodaresbs CETD (103.10 na Puc. 2.10), obecneunBaro-
U 1oJavy 3JIEKTPONUTAHUS, B MOJIOKEHUE, COOTBETCTBYIOIIEE OTKIFOYEHHOMY COCTOSI-
HUIO.

2.3.2.5 TIpousBoAsT YCTaHOBKY ycmpoiicmeéa Ha OOBEKTE MOTPEOUTENs C Yy4ETOM
oOecrnieueHurs pabounx yCIOBHUH SKCIUTyaTallluy, U3JI0KEHHBIX B ojapasnaene 1.1.

2.3.2.6 ITpou3BOAT NOAKIIOUEHUE K YCMpOotcmay CIeTYIOINUX BHEITHUX Teren (CM.
Puc. 1.1, Puc. 2.8, a Taxoxe "TIPUJIOXKEHUE b. TTPUMEP ITPUMEHEHUS YCTPOMH-
CTBA"):

- JIMHUW OTMOBEUIECHHS B COOTBETCTBUU € pazaeiom 1.4.3;

- xabeneil muHbl pacmupenus (To ects MHbl YIIPABJIEHUE u muasr AY IMO) B
COOTBETCTBUHM C pazaeinom 1.4.4;

- [lenel MepBUYHOTO 3JIEKTPONUTAHUS,

- TIeTiel pe3epBHOTO AeKTponuTanus (mpu ucmnoiab3oBanun 61oka bPII1-36/07 (BPIT-
36/14) pykoBonacTBOBaThCs cxemon Ha Puc. 2.8).

[Tpu npokagke BHEIMTHUX LENEH UCTONB3YIOT Kabeau moTpeOuTes.

BHUMAHHUE! Ilooxknouenue ucmoyHuka nepeuyHo20 31eKmponumaHnus npou3eo-
0sim ¢ cobarwdeHuem nopsaoKa nNooKaodeHus haznozo, Hyreeo2o paboueeo ("nevmpanu”) u
HY1e8020 3auumno2o ("3zemnu") nposooHuKos.
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2.4 WNcnonb3oBaHue ycmpolicmea

2.4.1 MNopapok aencTtBuA o6cnyxuBarLlero nepcoHana
2.4.1.1 Mepbl 6e3onacHocTu npu paboTe ¢ ycmpolicmeom

[Tpu paboTte ¢ ycmpoticmeom cnenyeT yunThIBaTh:

- BbIcOKO€ HampspkeHue 220B B nensix nepBUYHOrO 3JEKTPONMUTAHMS BHYTPH YChi-
poucmaa,

- BBICOKOE HaIlpshKEHUE Ha JInHeHoM Bbixoje 100 B.

K pabotam, cBsi3aHHBIM ¢ 3KCIUTyaTallleil ycmpoticmea, NOMyCKalTCA JIULA HE MO-
noxe 18 ner, mpourenmme MEIUIUHCKAN OCMOTP B COOTBETCTBUHU C AEHUCTBYIOIIMMU IIpa-
BUJIaMHU, 00y4YeHHbIE 0€30MacHbIM METOJIaM palOoThl, MPOILIEIIINE TPOBEPKY 3HAHUN Tpe-
OoBaHMIl TTO 0€30MacCHOCTH TPYyAa, UMEIOLIUE TPYIIIY MO 3IEKTPOOE30MaCHOCTH HE HUKE
III 1 COOTBETCTBYIONIYIO KBATU(PHUKAIIUIO COTJIACHO JIEUCTBYIONIUM JOKyMeHTaM. [Ipu skc-
IUTyaTaldud ycmpoucmea NOJKHBI co0I01aThesl TpeOOBaHUS JEHCTBYIONIUX MPaBUil U UH-
CTPYKIIMI MO OXpaHe TPpyJa U TEXHUKE O€30MacHOCTH.
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2.4.1.2 OpraHbl ynpaBfieHUA U KOHTpoOns ycm-
polucmea

Ha nepeaHen MaHEIN ycmpoucmea
(cm. Puc. 2.9) pacnosoxeHsl:

1103.1: JInHelika nHIUKATOpa YPOBHS 3BYKOBOTO
CUTHAJIa Ha BbIXOJE ycmpoucmea. YpoBenb 0 n1b co-
OTBETCTBYET HOMHHaJIbHOMY ypoBHIO 100B Ha BbIXO-
1€ YCUIIUTES;

no3.2: CeeroBoi uHaukatrop ABAPUS. Ilpu
BO3HUKHOBEHUHM HEHWCIPABHOCTEW B ycmpoucmee, a
TaKKe€ B JIMHUAX OMOBEILICHUS, HEUCITPABHOCTU CHC-
TE€MbI IUTAHUSI MUTAET KEJITHIM CBETOM;

103.3: CeeroBoil unaukarop CETD. IIpu nanu-
yuu ceTeBoro HampstkeHus ~220 B HenpepbiBHO To-
PUT 3€JIEHBIM CBETOM;

1103.4: XKKU;

1103.5: Pydku 115l MEpEHOCKH;

103.6: CeetoBoit unaukaTop BKJIL. OTobpaxka-
€T aKTUBHOE COCTOSTHUE YCUIIUTENS MOITHOCTH.

Ha 3anneit manenu (cM. Puc. 2.10) pacnomoxe-
HBI:

no3.1: pazseM "Bxon. Ynpasn.", npennaznauex
U TIOAKIIOUEHUS K ycmpoticmey KabOemns yrpasle-
Hus (¢ poBas YacTh MIUHBI PACIIUPEHUS CM. pa3zel
1.4.4) co croponsl nenrpanbHoro 0ioka LIBY-160/2
(HEeTOCPECTBEHHO WJIM Yepe3 Apyrue OJIOKH pacIiv-
peHus);

103.2: pazseM "Brixoa. Ynpasi.", obecneunBa-
€T MPOAOKEHHE HUPPOBON YACTH LIMHBI pacIIMpe-
HUSL JUIsl TIOAKJIIOYEHHs] K HEeW ammapaTtHbIX OJIOKOB,
MOCJIEYIOIINX 32 YCMPOUCMBOM,

1n03.3: pazseM "Bxoa. Ayauo", npenHazHaueH
JUISl TIOJIKJIFOUEHUS K YCmpolicmaey 3ByKOBOTO Kabess
(anasnoroBasi 4acTh IIMHBI PACIIMPEHUS CM. paszjel
1.4.4) co croponsl nenrpanbHoro 0ioka LIBY-160/2
(HEeTOCPECTBEHHO WM Yepe3 Apyrue OJIOKH pacIiv-
peHus);

n03.4: pazsem "Breixoa. Aynuo ", obecrieunBaer
MPOAOKEHUE aHAJIOTOBOW YaCTH IIMHBI PACIIUPEHUS
U1 TOJKJIIOYEHHs] K He ammapaTHbIX OJIOKOB, MO-
CIEYIOIINX 32 YCMPOUCMBOM,

103.5: nepexaovarens "Aapec”, peaHa3HaYeH
JUISL 3aJJaHUS YCmMpoticmay CETEBOTO a/Ipeca;

103.6: Ilepexmouarens "AkT. JIunun" npeagna-



3HAYEH JIsl aKTUBAIMMU TE€X JIMHUM OMOBEIIEHUS, KO-
TOpbIE MpeAnojaraercs HCcnojb3oBaTh. Ha HeakTu-
BUPOBAHHbIE JIMHUM OTMOBEIIEHUS HE MOTYT OBITh
MOJIaHbl BBIXOJIHBIE CHUTHAJbl YCWIHUTENS, U KOH-
TPOJIb LEJIOCTHOCTH ATUX JIMHUM HE MPOU3BOJIUTCH,
Takum o00pazoM, MepeKsIoYaTeslb YCTaHABIUBAET
KOH(pUrypauuo ycmpoticmeéa — OT OJHO30HHOU 110
YETBIPEX30HHOM. BCs MOIIHOCTh yCHIMTENS pac-
npeaesieTcsa MeX1y aKTUBUPOBAHHBIMU JIMHUSIMU;

1n03.7: Pa3bem "JIunuu onosenienus.". Ilpen-
Ha3HA4YeH I TMOJKIIOUYEHUS JUHUN OMOBELIECHUS
100 B — JIun.1 ... JIun.4;

103.8: mnaBkuil npenoxpanutens "IIp.10A"
npeaHa3HayeH JJIs 3alIUThl Leneld pe3epBHOTO MH-
tanusg 36 B;

1103.9: kiiemMsl "36B 6A" g MOIKIIOYEHUS
ucToyHuKa pesepBHoro nutanus (30 + 42 B);

103.10: Beikimouarens "CETB" npennazHauen
JUISL BKJIFOYEHHS] W BBIKJIIOYEHHUS KaK CETeBOro Ha-
npsbkeHusa ~220B, Tak ¥ pe3epBHOrO 3JIEKTPOIUTA-
HUS;

n03.11: mpegoxpanurens "CETb. I1p.2A";

no3.12: pazeem "CETb. ~220B 50 I'u" mns
MOJKJTIOYCHHUSI CETEBOTO AJICKTPUUECKOTO KaOess
~220B.

2.4.1.3 MNopsaaok BKNOYEHUs1 ycmpolcmea N KOH-
Tpons paboTocnocob6HOCTHU

BxitoyaroT  AJEKTpOINUTAaHUE —TOCPEICTBOM
BoikirodaTesst CETh (1o3.10 na Puc. 2.10).

[Ipu BKIIOYEHUU yCcmpolicmea BBIIACTCS 3BY-
KOBOM CHUTHAJ BHYTPEHHETO 3yMMeEpa, HauyWHAIOT
CBETUTHCSI KOHTPOJIbHBIE CBETOAMOJIBI M TOJCBETKA
KKU.

KoHTponmupyloT  cBeYeHHME  MHAMKATOPOB
CETb u AKbB (mocienHero ToJIbKO MpPU HCMOIb30-
BaHWM LITATHOTO PE3EPBHOIO MUTAHUA) U OTCYTCT-
Bue cBeueHus unaukaropa ABAPUS. Ilpunumaror
pelieHne 0 KOHIUIMOHHOCTH MUTAHUA U O paboTo-
CHocoOHOCTH ycmpoticmea B uenoM. Ecnu nutanue
B HOPME M HET allapaTHOIO 0TKAa3a yCmpoucmed, TO
MPOJOJKAIOT MPOBEPKY.

AHanmu3upyroT HHOOPMAIIUIO B BEPXHEH CTPO-
ke JXXKKU, kotopasi 1opKkHa UMETh BUJ NMOKa3aHHBIN

1

~200B 50Ty
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Mp. 10A

Pe3epBHOe nuTaHue
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Puc. 2.10 Bua 3aaneii naneu
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Ha Puc. 2.6 wiu Puc. 2.7, 3aBucut on koHpuryparuu 610ka. Ha Puc. 2.6 mokazaHo okHO
pU YeThIpEX 30HHOU KOoHpUrypamuu ycmpoiicmea, nepsas uudpa o003HavaeT HOMEP 30-
Hbl JIuauu1, a BTopas Homep 30HbI JIunuu 4 (Homepa Jluauit 2 u 3 — 04 u 05 cooTBeTCT-
BEHHO, Ha JucIuiee He oTtoOpaxkarorcs). Ha Puc. 2.7 moka3aHo OKHO MpH OJTHO 30HHOMU
KOH(MUTYpallMKi UM TP JJIOTUYECKOM OOBEIMHEHUN Ycmpoticmas, TiepBasi iudpa — HoMep
30HBI  ycmpoiicmeéa, BTopas — HoMmep cy030oHbl. [logpoOHoe omnucanue B
paznene 2.2.4.

Hab6monator mosiBnenue Haanucu "HOPMA" B HumxnHedt crpoke JKKU
(cm. Puc. 2.11). [losiBneHne HaANKMCH CBUAETEIBCTBYET O HAJIMYUU CBSI3U C LIEHTPAJIbHBIM
0J10KOM, a Takxke 00 00IIel UCTIPAaBHOCTH yCMpOolicmea U TOTOBHOCTH €T0 K padoTe.

Brikmouenue ycmpoticmeéa mpou3BOIUTCS B 00pat-

HOM TIOPSIJIKE. Al

Bo u3bexxanue HenmpaBMIIbHOM paOOThl (PyHKINN Ha- o
4aJIbHOI'O c6poca U MHULAAJIU3ald MOBTOPHOE BKJIIHOYEC- Puc. 2.11 Bug oxkHa
HHE yCmpolicmea NOIYCKaeTcs TOJAbKO mocie Boiaepxku- — AEKYPHOI'O PEXXKUMA
BaHUA B TEYEHUM 15 CEKyHJ OT MOMEHTa MpPEeIbIAYLIEro
BBIKJTIOUEHUS.

2.4.1.4 NMopsapok aeMcTBMA o6GCNyXMBarLero nepcoHana npuv ynpassieHUu ycmpou-
cmeom

ITpu BKJIFOUEHHOM MUTAHUU ycmpoticmea HAOMOJA0T 3a CBETOAMOHON MHAUKAIIM-
eit, a taxke mHdopmanuent Ha XKXKU. Voexnarorcs, uto B JJEXXKYPHOM PEXHWME Ha
’KKMU BricBeunBaetcs undopmarus o cocrosiaun - "HOPMA™".

VYrpasneHnue ycmpoucmeom 1 KOHTPOJIb 32 €r0 COCTOSIHUEM MPOU3BOIAT YEpE3 LICH-
TpanbHbIi 0510k [[bY-160/2, kak 3T0 onucano B [2].

Ceeuenus cseroguona ABAPUS nuauuupyer HencnipaBHocTH. [Ipu 3TOM Ha Jnne-
BOM IaHEJM LIEHTPAJbHOTO 0JI0Ka Takke 3aropaercs ceetoaunon ABAPHSL.

[Tpu nosinennn npusHaka ABAPUS BbIACHAIOT NpUUYMHY BO3HUKILEH HEMCIPABHO-
CTH, JUISl 4YETO BBIIOJIHSIOT JEHCTBHS, TIOCIEA0BATENBHOCTh KOTOPBIX ONKUCAHA B [2], U BbI-
BozAT Ha JKKU nenTpanpHOro 6ioka ynpasieHHs MHGOPMALUMIO O IPUUMHE HEUCIIPaBHO-
CTH.
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3 TEXHUYECKOE OBCITY>XMBAHUE
3.1 O6bwume yKkasaHus

3.1.1 Texuuyeckoe 00CITyKMBAHUE MPEACTABISIET COOON KOMIUIEKC MEPONPUSITUI TTO
o0ecreueHno paboTOCIOCOOHOCTH ycmpoticmea M TIOAIEPKAHUSL €T0 OCHOBHBIX MapaMeT-
POB B JIONMYCTUMBIX UHTEpBAJIaX.

3.1.2 CBeaenus o mpoBEJACHUU PaOdOT MO TEXHUYECKOMY OOCTYKMBAHUIO, BHISBIICH-
HBIX HEUCITPaBHOCTSX, MOBPEXKICHUSIX, OTKa3ax MepeJaTuiKa U O IPUHITHIX MEpax MO UX
YCTPAHEHHIO 3aHOCAT B COOTBETCTBYIOILME KYpPHaJbl 3KCIUIyaTallMOHHO-TEXHUYECKOIO
y4era.

[Tocne mpoBeaeHust pabOT MO TEXHUYECKOMY OOCTYKHUBAHUIO, CBA3AHHBIX C OTKIIIO-
YEHHEM DJIEKTPOIUTAHUS ycmpoticmea, He0OXOAUMO MTPOBECTU BKIIOUEHUE YCMPOUCEa B
COOTBETCTBUH C M. 2.4.1.3 HacTOSAIEr0 pyKOBOJCTBA.

3.2 Mepbl 6e3onacHoCcTU

IIpu nmpoBeneHNN TEXHUYECKOTO OOCIYy)KMBAHMS CJIEAYET YUMTHIBATh BBICOKOE Ha-
NPSDKEHUE BHYTPU YCMPOUCmed.

K pabotam, cBsi3aHHBIM C 3KCIUTyaTalluel epeaaTyuka, JOMyCKarTCs JIMLa HE MO-
noxe 18 yer, npoumeamne MEJUIUHCKAM OCMOTP B COOTBETCTBHH C JACUCTBYIOIIMMHU IIpa-
BUJIaMH, OOy4YEHHbIE O€30MacHbBIM METOJlaM padoThl, MPOILIEANINE IPOBEPKY 3HAHUM Tpe-
OoBaHUI O OE30MACHOCTH TPYJa, UMEIOLIUE TPYIILY MO 3JIEKTPOOE30IaCHOCTU HE HUXKE
[IT 1 cooTBETCTBYIONIYIO KBaTU(UKALIUIO COTJIACHO JACUCTBYIONINM AoKyMeHTaM. [1pu skc-
IUTyaTally epeJaTiuKa JOLKHBI cOOMoaaThest TpeOoBaHMsl AEMCTBYIOIMX MPAaBUI U HH-
CTPYKLUHI N0 OXpaHe Tpy/Ja U TEXHUKE O€30MaCHOCTH.

3.3 Mopsanok TexHMYecKoro oocnyxmBaHusa ycmpolcmea

3.3.1 IlocnenoBaTenbHOCTh TEXHMYECKOTO OOCTYXMBAaHUS BKIIOYAET CIICTYIOIINE
ITaIbI:

- KOHTPOJIbHBIN ocMOTp (1. 2.3.2);

- MOJArOTOBKA K padore (1. 2.3);

- mpoBepka paborocrnocodbHocTH (1. 2.4.1.3).
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4 TEKYLIM PEMOHT YCTPOUCTBA

HekoTtopble BO3HUKAIONIME TTPHU AKCILTyaTallMi HEUCIIPABHOCTU MOTYT OBITh IUAarHO-
CTUPOBaHBI U YCTPAHEHBI B COOTBETCTBUHM C pazjaeiom 2.4.1.3.

B ocranbHBIX ciy4yasx PpEeMOHT ycmpoucmea TPOU3BOJUTCA MPEANPUITHEM-
U3TOTOBUTENIEM

5 XPAHEHUME

5.1 IIpubopsl B yrmakoBaHHOM BHJI€ JOJDKHBI XPAHUTHCS B KPBITHIX CKJIAJICKUX TIO-
MELIEHUX, 00ECIEUNBAIOIINX 3AIINUTY OT BIMSHUS BJIArd, COJHEYHOW pagualuu, BPEAHbIX
VCIIAPEHUM U TUIECEHU. TeMmnepaTypHbBI PEKUM XPaHEHUs JOJDKEH COOTBETCTBOBATH YC-
noBusiM xpanenus 2 o 'OCT 15150-69.

5.2 Xpanenue ycmpoiicmea OCyUECTBISETCS C OTCOEAUHEHHBIMH OT aKKyMYJISITOpa
KJIEMMAaMH.

6 TPAHCMNOPTUPOBAHWME

6.1 TpancnopTupoBKa ycmpoticme B YIaKOBKE MPEINPUSATUS - U3TOTOBUTENS MOXKET
ObITH NMPOU3BE/ICHa BCEMU BUJAMHU TPaHCIOpPTa B KOHTEWHepax wiM simukax. [Ipu tpanc-
NOPTUPOBAHUU OTKPBITHIM TPAHCIOPTOM SIIIMKU AOJKHBI OBITh HAKPBITHI BOJOHETPOHU-
1[a€MbIM MaTEPHUATIOM.

6.2 3HaueHHs KIMMATUYECKUX U MEXAHUYECKUX BO3JCUCTBUH MPU TPAHCIOPTUPOBA-
HUU JTOJKHBI cooTBeTcTBOBaTh 'OCT 12997-84.

7 YTUIN3ALUNA

7.1 N3penne mocine OKOHYaHUs CPOKA JKCIUTyaTalliyd HE IPEACTABISET ONACHOCTU
JUISL ’KU3HU U 30POBbsI JIFOJEH U JUIsl OKPY’KaIOLEH CPEIbl.

7.2 Ilpu ytunuzanuuu u3nenust HE0OOXOAMMO HCI0JIb30BaTh METOAUKH, IPUMEHIEMbIE
JUIA OTUX LeJIed K U3JIETUSAM 3JIEKTPOHHON TEXHUKHU M COIJIACOBAHHbBIE B YCTAHOBJIECHHOM
HOpSIIKE.

8 T[APAHTUMHBLIE OBA3ATENBCTBA

8.1 IlocTaBmmk obecrieunBaeT rapaHTUIHbIE 0043aTEILCTBA B TEYEHUE OJIHOTO rojia
CO JIHS MOKYINKHU W3JEJUN MPU YCIOBUU MX MPABUIBHON IKCILTYyaTAlMH, HOJKIIOUYEHUN H
COXPAHEHUU TAPAHTUNHBIX IJIOMO.

8.2 Cpenuuii cpok ciry>k0b1 nznenust ue mexee 10 ner.

8.3 IIponsBoauTenb OCTaBIsET 32 COOOW MPABO BHOCUTH B YCHPOUCMEO CXEMHbBIE U
KOHCTPYKTUBHBIE U3MEHEHHUS, HE IPUBOASAIINE K YXYIIIEHUIO €r0 MapaMeTPOB.

9 CMNMNCOK NCIMONb30OBAHHBLIX NCTOYHMKOB
1. «CucteMa aBTOMaTHYE€CKOT'O PEYEBOTO OTMOBELICHHUS U MY3bIKAaIbHON TPAHCIALNUN
PEYOP». PykoBoICTBO 1O 3KCIUTyaTallUU.
2. «llentpanbubiit 610k ynpasnenus LIBY-160/2». PykoBoacTBo mo skcmityaTanuu.
3. «llentpanbhsiii 010k ynpasnenus LIBY-160/2y. [Tacmoprt.
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NPUNOXEHWE A. TABAPUTHbBIE PASMEPBI BITOKA

["aGapuTHbIe pa3mepsl 0JI0Ka, B KOTOPOM BBIIIOJIHEHO YCMPOUCME0, MPUBOJATCA Ha

YCPTEIKEC HHUKC.

10,4

482

465

88
76,2

75

482

416,5

3527

33



34



10 MPUNOXEHVE B. MPUMEP NPUMEHEHWS YCTPOACTBA
; LI,BH 160/2
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