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BBEJIEHUE

Hactosmmee yye6Hoe mocobue COAEp:KUT CBe/leHUs, HeOOXOUMbIE IS
npaBuabHON 3Kcrryataruu cucrembl TCO «BbioH-M» u nipeiHazHadyeHo I
U3y4YeHUs ee yCTPOUCTB, 6JIOKOB M PYKOBOJICTBA TIPH 9KCILIyaTaIy 0OCTy>KIBa-
foruM niepconasioM. Cucrema TCO «Bbion-M» npegnasHauena aas 6JIOKUPOB-
KW OXPAHHOM, MOKapHO# 1 TpeBokHON curHamm3anueir C130, tiopeM, 6aHKOB,
MIPOMBIIIJIEHHBIX TTPEAPUATHI, 6a3, CKJIA0B; BbIJIAYM KOMaH/I IO CUTHAJIaM JIaT-
YUKOB; OTOOpasKeHUs Ha 9KpaHe TeJeBu30pa MHPOPMAIIMN O COCTOSTHUYN JTaTdH-
KOB; JJOKYMEHTUPOBAHUS HA YCTPOUCTBE MeyaTu UHMOPMAIUA O COCTOSTHUN J1aT-
YUKOB; OCYIII€CTBJIEHUS C ITOMOIIbIO KJIaBUATYPbl BBIHOCHOTO yJIbTA BKJIIOUEHUS
U OTKJIFOUEHUS JJATYMKOB; KOHTPOJISI UCIIPABHOCTYU JIUHUU CBSI3U; OCYIIECTBJICHUS
KOHTPOJISI HAJMYKS YaCOBBIX Ha MOCTaX.



1 Oo6mue cBeaeHus

1.1 Ha3nauenue

Cucrtema TCO «BboH-M» mnpenna3HadeHa JJs1 UCIOJb30BaHUS B
oxpane C30 u TiopeM, a Takke 6AHKOB, TPOMBIIIJIEHHBIX TPEANPUITHN,
6a3, CKJIa/J0B U T.II.

Cucrema 1mo3BOJISIET:

— 06pabaThIBaTh CUTHAJIBI O COCTOSTHUY yIaJeHHBIX TaTYNKOB;

— oTOOpaKaTh CUTHAJIBI O COCTOSTHUU JIATYNKOB Ha dKpaHe MOHUTOPA;

— IIPOU3BO/UTD € TIOMOILIbIO KJABUATYPBI Iy ibTa BbiHOCHOro (I1B) BKIIIO-
yeHue 1 OTKJI0YeHNe JaTUNKOB;

— OCYTIECTBJISTH KOHTPOJIb HECEHUS CTYKObI YaCOBBIMU HA TTOCTAX;

— KOHTPOJIMPOBATH UCIIPABHOCTHb JIMHUU CBSI3M.

CucreMa MOKET yCTaHABIMBATHCS HA OOBEKTAX, UMEIONNX OXPAHSIEeMbIi
IEPUMET], MPOTSKEHHOCTBIO 0 5 KM, 1 6oJibiioe KosmuecTBo (10 1024) KOHTPO-
JINPYEMbIX JaTYNKOB.

1.2 Cucmenma obecneyusaem:

— c6op undopmaruu o cocrossann 1024 OXpaHHBIX AATYNKOB IO YETHI-
PEXITPOBOIHONM JIMHUM CBSI3U, UMEIOIIel COpoTUB/IeHre yTeuk He MeHee 20 KOwM;

— JIMCTAHIIMOHHOE TTuTaHue nepudepuitHbiX yCTPOUCTB;

— PETUCTPAINIO CUTHAJIOB TPEBOTHU OT KaK/IOTO TATYMKA TIPU OOPBIBE IILIel-
(a oxpaHHOI cUTHAJIM3AIMT, KOPOTKOM 3aMbIKaHUU IiLjieiida oXpaHHOU cUTHa-
JIN3AIUN;

— BKJIIOUEHME 3ByKOBOTO CUTHAJIA TIPU cpabaThIBAHUH JJaTYNKA;

— oToOpaskeHue Ha dKpaHe MOHUTOPA BpeMeHM cpabaTbIBAHUS /IaTYNKa,
HoMepa fgarunka (1epBblii peskuM paGoThl) U IIPU BBEJEHHON IIPOrpaMMe OIIKCa-
Husg o0bekta (BTOPOil peskuM paGoThl) TUI AaTYMKA M €r0 MECTOIOJIOKEHNE Ha
cxeMme;

— OTKJIIOUEHUE U BKJIOYEHNE OTACJbHBIX JaTYUKOB WJIU TPYII JaTYUKOB;

— BBIBOJI Ha 9KpaH MOHUTOpA UH(OPMAIUK 0 HEUCTTPABHOCTH WU OTKJIIO-
YEeHUN JIaTYNKOB;

— ¢dopMuUpoBaHUEe KOHTPOJbHBIX BbI3BIBHBIX 3BYKOBBIX CUTHAJOB 4aco-
BbIM Ha TO0CTaX ¢ UHTEPBAJIOM J-20 MUHYT 110 CJAyYaillHOMY 3aKOHY M OTOoOpaske-
HUe Ha 9KpaHe MOHUTOpa uHdopmalu 06 OTCYTCTBUU OTBETA, B CJydae OTCYT-
CTBUSI YACOBOTO HA IOCTY € YKa3aHUeM BPEMEHU U MEeCTOHAXOXK/IeHUd I10CTa Ha
MHEMOCXEME;

— XpaHeHUe U ONepPaTUBHbBIN BLIBOJ HA 9KPaH MOHUTOpa WHMOpPMAIU 0O
nocsieHnx 128 cpabaTbiBaHUSIX JaTINKOB;



— BO3MOKHOCTDb COCTaBJICHUS TPOTPAMMBbI OTICAHUS 0OBEKTA € TIOMOIIHIO
KJIaBHATYPBbI, 3amuch ee Ha MarHuTodor (MI') u oneparuBHOe YTeHHUE B MUKPO-
IJBM;

— WHMKAIMIO ee Ha SKpaHe MOHUTOPA TEKYIIero BpeMeH! U JIaThl C BO3-
MOYKHOCTbIO KOPPEKTUPOBKH;

— BO3MO’KHOCTD BbIBOJa Ha nevaraioniee ycrpoiictso (ITIY) undopmaryn
0 cpabaTbIBAaHUU JIATYNKOB;

— (PYHKIIMOHUPOBaHKE IPU MUTAHUM OT CETH IIePEMEHHOI'0 TOKA IPOMBbIIII-
JieHHOI yactoTbl HanpspketneM 220 B (¢ orkionenuem Ha mroc 23, munyc 33 B);

— CYMMapHYIO MOIITHOCTb, MOTPeOJISIeMYIO TIO TETIM 3JIEKTPOIUTAHUS He
6ogee 100 Br.

Kpome ykazaHHbBIX Bblllle (DYHKIMI B IIEHTPAJIbHOI YaCTU CUCTEMbl UMe-
eTCs1 BO3MOKHOCTD YIIPaBJIEHUS JIOTOJHUTEIbHbIMU yCcTpoiicTBamu. Hanpumep,
npu cpabaTbIBaHUM JTIOOOTO TATUYNKA HA CIIENUATbHbBIE PAa3beMbl KOMMYTUPYETCS
Hanpsxenue cetu 220 B g ynpassieHUs MarHUTHBIMU ITyCKATEJIMUA OCBellle-
Hus Tepputopun o6bekTa. Kpome atoro, mpu cpabaTbIBaHUN JATINKA HA OT/IEJTh-
HbIIl pa3beM B TeUeHUe 2 C BBIJAIOTCA CJAEAYIONUe CUTHAJBI:

— CUTHAJ 3BYKOBOU yacToThl 1 kI, pacunTaHHbIi HA UCIIOJIb30BAHUE BHEIII-
HEro yCUJINTEJS, ¢ BXOAHBbIM conporuBaeHueM 600 Ow;

— curHas O B n71s BKJIIOYEHUS YCUTUTES;

— Hanpskenue 220 B g nutanud, HanmpuMep, JOTOJHUTETbHOTO MarHU-
TohoHa.

2 YcTpoiicTBO M NPUHIUI PAOOThI CHCTEMBI

Cucrtema cOCTOUT U3 IeHTPAIbHOI U TlepudepuitHoOl yacreil.

[Tepudepuitnas yactTb 6a30BOr0 KOMILTEKTa BKI0UaeT 16 KoHIIEHTpaTo-
pos nepudepuiiibix (KIT) u Moxker HapaimuBaTbes 10 128 KOHIEHTPATOPOB.

Tenepatop, pacrosokenubiil B 6;10ke conpsikenus (BC), BoipabarbiBaer
UMITYJIbC, TTIOCTYTAIONM Ha cueTunK. Ha BbIXo/ie cueTunKa BOSHUKAIOT UMITYJIb-
cbl ¢ yactoToi cienoBanud 1 k', mpuxoadime Ha GopMUpOBaTETh TAKTOBBIX
uMItyJibcoB. Ha BTOpoM BBIXO/Ie cUeTunKa Yepe3 KasK/ible BOCEMb TAKTOBBIX MM-
MyJIbcOB (DOPMUPYETCS UMITYJIbC, UCTIOJIb3yeMblil (hopMUpoBaTesieM TpeOOBaHU
NpepbiBaHuil /s 1mojiauu B MUKpoIBM MeTok BpeMenu. MukpodBM nojicun-
TbIBAeT KOJUYECTBO METOK BPEMEHHU, a CJIeJ0OBATEJIbHO U KOJUYECTBO TAKTOBBIX
umityJibcoB. [locie dpopmupoBanug 1072 TakKTOBBIX UMITYJIbCOB U3 MUKPODBM
Ha (hOpMUPOBATENb TAKTOBBIX UMITYJIBCOB ITOCTYIIAET CUTHAJT 3aITpeTa, BOSHUKAET
MapKepHbBbII WHTEPBAJ JJUTEIbHOCTHIO PABHBIM BOCHBMU TEPUOJAM TAaKTOBBIX
uMIyibcoB (uau 32 nepuogaM, eciu MPOU3BOAUTCA BbI30B YACOBBIX).



TakToBble UMITYJIbCBI TIOCTYNAIOT HA YCUJIUTEb TAKTOBBIX UMITYJIbCOB U
najiee B OONIYIO JIMHUIO CBSI3U K KOHIIEHTpaTopaM. KOHIIEHTPAaTOpbl B COOTBET-
CTBUU C YCTAHOBJIEHHBIM MIPU UX HACTPOWKE KOJOM TOCJe0BAETENbHO TTO/IKJIO-
YalOTC K JIMHUU CBSI3U M CUHXPOHHO € TAKTOBBIMU MMITYJIbCAMU BbIJIAIOT CUTHA-
JIbI O COCTOSHUU TIOJIKJIIOUEHHBIX K HUM JIaTYUKOB, KOTOPbIE IMOCTYIAIOT Yyepe3
KaHaJ BBoJla wHMOpMarmu 6J10Ka conpsikennss B MUKpoOBM s o6paboTkm
TaKTOBBIX UMITYJIbCOB, KayK/[bIil TAKTOBBIIA UMITYJIbC (KpOME MEPBBIX 44 MMITY JIb-
COB) COOTBETCTBYET OJHOMY JATUUKY.

MukpoIdBM B cooTBeTCTBUU € TPOTrpaMMoil 06pPaOGOTKM aHAJIU3UPYET
MOCTYTIUBIITYI0 HH(MOPMAIIMIO W IIPY OOHAPYKEHNU CUTHAJIA O cpabaThIBAaHUH /1aT-
YUKa BbIJIaeT CJeyIoIIne KOMaH/Ibl:

— BKJIIOYEHUE 3BYKOBOW CUTHAJIM3AIINMN;

— BKJIIOUEHHE MOHUTOPA, TOCJIe Yero Ha 9KpaHe MOHUTOPA UHIUIUPYETCs
cooO0l1eHue.

Ecam B cucteMy BKJIIOUEHO TTevyararolee yCTpoucTBo, To MUKpoIBM me-
peaeT Ha HETO TEKCT COOOIIEHNS.

C 1moMoIIbi0 KHOTIOK BBIHOCHOTO IIyJIbTa ONEPATOP MOXKET BbIIIOJHUTD
cJIe/lyIone ornepaluu:

— OTKJIIOUEHUE U BKJIOUEHUE /IATYNKOB;

— KOPPEKIMIO IIPOrpaMMHOro Taiimepa (4acos);

— OIIPOC COCTOSTHUSA JIaTYMKOB;

— BKJIIOUEHME U OTKJIIOUYeHNe MOHUTOPA;

— YTeHue 3arioMuHaemMoil B MukpodBM undopmaimy;

— BBO/I IIPOT'PaMM OIMCAHUS 00DBEKTA;

— BKJIIOUEHHE W OTKJIOYEHUe OCBellleHUsI Ha IepuMeTpe.

[TomaBaeMbie KOMaH/bI, a TAaKXKe COOOIIEHNS O CpA0aTbIBAHUN JJATIYMKOB
3alIOMUHAIOTCS B ONEPATUBHOM MaMATH MUKPOIBM.

CocTaByienre IpOrpaMMbl OTIMCAHUS OOBEKTA C YKAa3aHUEM TUIIOB /IaTYu-
KOB, N300pa’keHneM IJIaHa 0ObEKTA U MECT YCTAHOBKY JIATYNKOB OCYIIECTBJISIET-
sl C TIOMOIIbIO KJaBUATypbl MUKPOODBM.

MukpodBM 1o ciayuaitHoMy 3aKOHY ¢ uHTepBaJoM oT 3 710 20 muH dop-
MUPYeT MapKePHbINI UHTEPBAJI Y/IBOEHHOU JIJIUHDI, UTO SIBJISIETCS MPU3HAKOM BbI-
3bIBHOTO cuUTHasa. KoHileHTpaTop nepudepuitHbiil aHATU3UPYET AJIUTETbHOCTD
MapKepHOTO MHTepBaJa U BbipabaTbiBaeT 3ByKoBOU curHaa BbI3OB. Ecsu va-
COBOI Ha IIOCTY, Ha KOTOPBIi TpaHCAUPYeTCs 3BYKOBOI cUrHaJI, He 3aMKHeT (Ha-
IPUMEP, € IIOMOMIbIO KHOIIKM ) COOTBETCTBYIOILYIO CUTHAJIBHYIO 11€Ib KOHIIEHTPa-
Topa nepudepuitHoro B redenue 15 ¢, MUKpodBM BblaeT Ha 9KpaH MOHUTOpA U
Ha TevaTaloniee YCTPOHCTBO COOOIIeHe O HapyIIeHNN PeKNMa OXPaHb.

CrpykrypHas cxema cuctembl TCO «Bbion-M» nipuBejieHa B IIpHU-
JoxxeHuu A.



2.1 VYcrpoiicTBO M pab0oTa COCTaBHBIX 4YacTeii

2.1.1 Baox conpaxenus

B cocras 6s10ka conpskenns (BC) Bxogar cieayionye GyHKIIMOHATb-
HbIE Y3JIbI:

— rereparop (C2, C4, D1.1, D4, G1, R3, R6);

— cueTynk uMmyabcos (D7, D8);

— popmupoBaresb TakToBbIX nMITyJibcos (D3.3, R12, R16, R20, VT4, VTS5,
R88, R89);

— yCHJIMTENb TaKTOBBIX uMityibcoB (R64-R69, R71-74, R75, R76, R79-
R87, R90-R91, VT17-VT20);

— cxeMa 3anmtel (R93-R95, VD45-VD533);

— kanaJs BBoja undopmarmu (D10, D12, R23);

— MyJbTHILIEKcep BBoga KoMar| (D2, D5, D1.3, D1.5, D6.1, D8, R8);

— ¢opmupoBareb TpeboBanuii mpepbianuii (D1.4, D1.6, D3.4);

— cxeMa uHAMKauu Mmapkepsoro curtana (C5, D1.2, D3.1, R7, R9, R11,
VD58, VT3);

— cxema 3BykBoit uaukarmu (B1, C7, D6.2, D11.1, D11.2, R17, R21, R22,
R29, R30, R37, R39, R42, R62, VT13, VT15);

— corzacytonue kaoun (R1, R2, R3, R4, R5, VT1, VT2, V1-V10);

— unaukarop ocsemennocru (C6, R13-R15, R18, R19, VT6, VT7);

— cxeMma yrpasienus mouutopom (K1, R25, R32, R46, R47, R57, VD1,
VD4, VD5, VD15, VD24-VD27, VD44, VT9);

— cxeMa yrpasJienust yerpoiicrBoM redatu (R26, R33, R48, R49, R58, VD6,
VD7, VD16, VD28-VD31, VT10);

— cxeMa yrpasienus maraurodonom (R36, R34, R61, R55,VD12, VD13,
VD19, VD40-VD43);

— cxeMa yIpaBJieHus gomnoaHuTebHbiM Marautodonom (R24, R31, R44,
R45, R56, VD2, VD3, VD14, VD20-VD23, VT8);

— cxeMa ymnpasJenus ocsemenneM (R27, R28, R34, R35, R50-R53, R59,
R60, VD8-VD11, VD17, VD5, VT18; VT12);

—yaen nuranus (C9-C13; F1, L1, R92, VT22, VD54-VD57).

[TpuniummabHast cxeMa 6JI0Ka CONPSKEeHNs TIPUBe/IeHa B MPUJIOsKeHnH b.

My ibcHBIN TeHepaTop ¢ KBapIeBoOi cTabuam3areil 4acToThl BhIpaba-
ThIBAeT MMPSAMOYTOJIbHbIE UMITYJIbchl yacToTon 1 MI'm, mocrymatomume na C-Bxon
nesurtesist yactoTbl D4. Ha Bbixose nesurtesist 4actoThbl (BbiBo 23) popmupyercs
UMMy IbChl yactotoit 12,5 kI, KoTopbie moctymaior Ha C-BXO/l CUETYMKA UM-
nyabcoB. OnTpoH VTS ciayXuT A raJbBaHMYECKON Pa3BI3KHU C YCUJINATEIeM
TAaKTOBBIX UMITYJIbCOB, KOTOPBIN 06eCIIeYnBaeT yCUJIEeHNEe UMITYJIbCOB /IO aMILIN-
Tyzabl (2623) B. Tpausucrop VT20 obecrieunBaer 3aMbIKaHUe JUHUN TAKTOBBIX
UMITyJTHCOB ¢ 0OmmM TTpoBoIoM «—30 B» BO BpeMs may3bl /17151 TIOBBINIIEHUS T10-
MEXO0YCTONYMBOCTH.



BenTtusabp D3.3 ynpasiisier curHajaoMm, MocTynamoimuM oT MUKpodBM ye-
pe3 pazbeM X1 u VT1. Curnan jorndyeckoro HyJid Ha BbIXO/Ie KJII0Ya BO3ZHUKAET
pu Heo6XoauMocTi c(hopMUPOBATH MapKePHbBI nHTEpBaa. OHOBpEMEHHO 3a-
IIyCKaeTCs PaCHIMpUTeb UMITYJIbCOB CXE€Mbl UH/IUKAIIMU MAPKEPHOTO CUTHAJA, C
BBIXO/Ia KOTOPOTO CUTHAJ B BHJI€ UMITYJIbCa JAIUTETHbHOCTHIO OKoJio 0,5 ¢ uepe3
kiatod VT3 nocrynaer Ha cBetoanon VD38 KOHTPOJIb.

OTBeTHBIE UMITYJIbCBI OT TIepU(EPUITHBIX YCTPOUCTB CUCTEMBI TIOCTYTIAIOT
Ha Bx0o/1 A Mmukpocxembl D12 kanasa BBoga nundopmaiiuu. C Bbixoga 10 Mukpo-
cxembl D12 (BbIBO/I) OTBETHBIE UMITYJIbChI IPOXOAAT Ha D-Bxoj perucrpa D10.
3anuch B PETUCTP OCYIIECTBAISAETCS 1O cTpobam, mpuxojadmuM Ha C-BXomd ¢
BbIBOZIa 7 cueTunka D7 M 3a7epKaHbIMU OTHOCUTEJBHO HA4aa TAKTOBBIX MM-
myJibcoB Ha 0,25 mc. B peructpe D10 ocytecTBiisieTcs npeo6pa3oBaHue mocJie-
JIOBATEJbHO MOCTYIAIONUX OTBETHBIX CUTHAJIOB B BOCbMUPA3PSAHbIE TTOCBLIKH,
KOTOpbIE Tepenaorcss B MUKpodBM i1 nanbheiinieit o6paboTKM.

Cuerunk D9 nogcunreiBaer nocrynamomue Ha C-BX0/ TAKTOBbIE UMITYJIb-
col. Ha ero BeiBojie 10 yepe3 Kaxkable BOCEMb TAKTOBBIX UMITYJIbCOB BO3HUKAECT
curHaJ TpeOOBAHUS TTPEPhIBAHNS, KOTOPBIH Yepe3 BeHTusb D3.4, yenmmremm D1.4,
D1.6 u pazbem X1 mocrymnaer B MuUKpoIdBM, undopmaims o Heo6XOAUMOCTH
BBO/1a B MUKpodBM HOBOIT nudopmarun.

Ha Bx0/1bI MyJIbTUILIEKCOPA BBOJIa KOMaH/] Yepe3 pa3beM IyJIbTa BbIHOC-
HOTO IIOCTYIIAIOT CUTHAJIbI OT KOMaH/HbBIX KHOIOK. llocsemoBaTesibHbli O1IpoOC
BXOJIOB MYJIbTUILIEKCOPA 06€CTIeYNBAETCS CUTHAJAMU C BBIXOJ0B cueTunka DS.
C BbIXO/1a MYJIbTHILIEKCOPA BBOJA KoMaH/| (Bbixo/ aneMenTa D1.3.) KoMaHbI
yepe3 padbeM X1 mepepatorcss B MUKpOIBM.

MukpoOBM 1npu He06XOAMMOCTH BBIJAeT CUTHAJ JOTUYECKON €IUHHIITbI
yepe3 kJatou VT2 Ha cxeMy 3BYKOBOU MH/IMKAIIUM, Pa3pelaoinil IPOXoKIeHne
3ByKOBO# uacTtoTel 1,25 kI co cuerunka D7 uepes Bentuanp D11.1 . [lanee
CUTHAJI 3ByKOBOI 4aCTOTbI C BbIXOJa ajeMeHTa D6.3 mocrynaer Ha yCUJIUTENb
(VT13, VT15) u rpomrorosopuresb B1. Benruab D11.1 oTkpbIBaercs curHa-
JoM ¢ BbIXoja ajeMeHTa D3.1, uro obecnieunBaeT MPEPLIBUCTOCTb 3BYKOBOTO
CUTHAJIA.

[Iyrem mojlaun CUTHAJIOB JIOTUYECKOW €IMHUIIbI Yepe3 pa3beM IPOMKOIO-
sopseii cesasu (ITC) (mens BBI3OB O) cxema 3ByKOBOI MHMKALUY TPAHC-
JupyeT curHas yactotoir 125 I'11, K KOTOpoMy MOKET ObITh MTOKTIOUEH JTOTOTHH-
TEJIbHBIM YCUJINTEJb ¢ BXOAHBIM conporusienne 600 Om.

CxeMa ymnpaBJieHHs TPOMKOTOBOPSIIEH CBsI3U MpeJHa3HavYeHa /st o6ec-
IeYeHus BbI/IauM CUTHAJIA B BUJIE HYJIEBOTO MOTEHI[MAIa B MOMEHT BbIZAa4M 3BY-
KOBOTO CHTHaJIa Ha Pa3beM IPOMKOTOBOpsIIIe cBsa3u (HarmpuMep, st BKIOYe-
HUS JJOIIOJHUTEIBHOTO yCUJIUTES) .

Corusacytomue kiaoun V1-V10 cayskar st ycuaeHusa CUTHAJIOB, TIOCTY-
naronmx n3 MUKpodBM B meuyaraioliee yCTponCcTBO, MOJKJIIOYAEMOE K PA3beMy.



CxeMa MHIUKAIIUNA OCBEIeHHOCTH TIpeo6pa3yeT u BblaeT B MUKpodBM
CUTHAJI, TTOJIy4aeMbIil OT oTo10/1a (tuma D J1-24), KOTOPbIN MOJKII0YAETCS K
KoHTakTaM X4-X5 D /I. B mukpodBM aToT curHa I aHAIU3UpPyeTCs I TTPUHS-
TUS PeleHns 0 HeoOXOIUMOCTH BKJIIOYEHUST OCBENEHNS B TEMHOE BPEMS CYTOK.

Cxema yripaBJieHUS MOHUTOPOM BKJIIOYAeT B ceGsl 3JeKTPOHHBIN KO
JUid KoMMyTalun Hanpsikenus: 220 B u cxeMmy yrpaBjieHUs: Ha4aJbHOW 11ETIbIO
KHHECKOTIa MOHUTOPA, UCIIOJIb3YEeMYIO 110 YCMOTPEHUIO TT0JTb30BaTEJI.

Curnan Ha BKJIOUYEHHE MOHUTOPA MOCTyHaeT u3 MUKpod BM Ha Tpansuc-
Tophbiil Kitou (VT9). TIpu atom yepes onrporsl VD4 u VD5 3aMbikaeTcs 11€lb
YIPaBJSONIETo 3eKTpoaa tupuctopa VD15, OTKpbIThIN THPUCTOP 06ecevn-
BaeT 3aMbIKaHue 1enu ¢asbl yepes3 Ao iHbIi MocT VD24- VD27,

Jlig yBeneueHns cpoka ciy>KObl KHHECKOTIA UMEeTCS BO3MOYKHOCTD TIPH
BbIK/IIOUeHHOM TiuTanuu 220 B 1ojaBaTh B JIOKAJbHYIO Iellb IlepEMEHHOEe Ha-
npsekerue okoso 6 B (VD44). Tlpu Briovernn Mmonutopa (cpabGaTbiBaHUN PeJie
K1) saMbikaioTcss KOHTaKkTbI pesie 1 u 2, obecnednsaroniee MUTaHie JOKAIbHOMI
1eNu KMHECKoIla OT BHYTPEHHEH cXeMbl MOHUTOPA.

CxeMmbl ynipaBJieHUs1 YCTPOUCTBOM TleYaTH, OCBEIeHUEeM U JIOIIOJTHUTE I b-
HbIM MAarHUTO(OHOM BBITIOJHEHbl AHAJOTUYHO TI0 CXeMe 3JIeKTPOHHOIO KJYa
JUI KOMMYTallMK 1iepeMeHHoro Hanps:kenus 220 B.

Cxema yripaBJieHs MarHUTO(DOHA OTJINYAETCS TEM, YTO BMECTO TPAH3UC-
TOPHOTO KJII0Ya UCIIOJIb3YeTCS peJie, BXoJdllee B cOCTaB MUKPOOD BM.

Cxema 3aImUTHI, COCTOSTIAS U3 HATPY30UHBIX PE3NCTOPOB U CTAOUIUTPO-
HOB, 3amuinaer nposoga auHun cssa3u («+30 B», TU, Ol) oT HOBBIIIEHHOTO
HaIpPsSKEHUs.

Ilnsa obecnieuenus muranueM +30 B ycunnresss TaKTOBBIX UMITYyJIbCOB U
nepudepuiiHbIX YCTPOUCTB CUCTEMBI CIYKUT JUOIHBIN MOCT U CrJIAsKUBAIOIIIe
nyJbcaluu KoHjJeHcatopbl. Cxema ucrtounuka nurtanus +12 B anosoruyHa.
Ucrtounuk nutanus +5 B BbinosiHeH Ha TpaH3ucTope V22 1o cxeme napamert-
pudeckoro crabumsatopa. /poccensb 11 mpegnazHaven A1 yCTpaHEHUS BIS-
HUS TTOMeX B ceTd Ha pabOTy CHCTEMBI .

2.1.2  Baox sauwumol

BJtok 3amuTh! CAYKUT U1 3aITUTHI 3JEKTPOHHBIX CXeM 1 00CTy KUBAIO-
HIero MepcoHasa OT ONMACHBIX HANPSKEHUN U TOKOB, BO3HUKAIOIIUX BCJEICTBUE
BO3/ICHICTBUA HA JIMHUU CBSI3M, IIPOJIOKEHHbBIC BHE ITIOMENIEHN, TPO30BbIX pa3ps-
JIOB, BBICOKOBOJIbTHBIX JIMHUI U TP CJAYYAHBIX COeIMHEHUSX TTPOBO/IOB JIMHUN
CBS3U C TIPOBO/IAMU OCBETUTEJbHON CETH.

Brok 3anmmTbl coCTOUT U3 YeTbIpeX WAEHTUYHBIX YCTPONCTB 3all[UTHI.
YeTpoiicTBO 3aMThl pACUUTAHO HA MMO/IKJII0YEHNE OJTHOTO IPOBO/IA JIMHUU CBI3U
u coctouT u3 paspsanuukoB F1 u F3, npenoxpanurens F2 u Bapucrtopa R1.

Cxema ajekTpuueckass NPUHIMIHNAJIbHAS OJIOKA 3alUThl TIPUBE/IEHA B
npuaoKeHnu B.
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Paspsapauku F1 — uckposbie, ¢ peryJmpoBaHHBIM ITPOMEKYTKOM MEXK/Y
anexTpomamu. Pabounii 3a30p Mexkay asekTpojamu (0,2 MM yCTaHABJINBAETCS Ha
MecTe 9KCILIyaTalluy anmapaTypbl ¢ TOMOIIBIO ClIeIuaJIbHON Ty1actunbl. VIckpo-
Bbl€ Pa3PSAHUKN COCTABJISIOT B TIEPBYIO CTYTIEHb CXEeMbl 3alIIUThl U PACUYUTAHBI Ha
paspsanoe Hanpskenne (1,7-2,2) kB.

Paszpsanauk F3 — razonanosnensiii, Tuna P-36. OH cocTaBiiseT BTOPYIO
CTYIIEeHb 3aIUThI M XapaKTepusyercs Ipo6uBHbIM HanpsukenneM (350+40) B.

[Ipenoxpanutens F2 caykut ns 3anmThbl pa3psiganuka F3 npu cayyvaii-
HBIX COEJIMHEHUSX JIMHEIHOTO TTPOBO/Ia ¢ NMPOBOJIOM, HAIpSKeHNe Ha KOTOPOM
MIPEBBITIAET CTATUCTIUYECKOE HATIPSKeHne TTPo00sT Pa3PsI/THUKA.

Bapucropsbl 3amuinamT cxemy, MOAKIIOUEHHYIO K YCTPOUCTBY 3alllUTbl, OT
Hanpsekenuid 10 300 B.

2.1.3  Konuenmpamop nepughepuiinolii

Konnentparop nepudepuitabiii TpeiHA3HAYEH /5T IEPBUYHON 00paboT-
KW CUTHAJIOB O COCTOSTHUY BOCHMU JIATYNKOB, Tiepelaunl 00paOOTaHHBIX CUTHAJIOB
B JINHUUIO CBSI3U, 0OECIIEYeHNST MECTHOM 3BYKOBOW MHAMKAIINY CUTHAJIA cPabaThl-
BaHMS JTIOOOTO M3 BOCHBMU JATYMKOB W BBI30BHOTO CHUTHAJIA, TTOCTYIIAIOIIETO TI0
JIMHUM CBA3U U3 IEHTPATbHON YaCTU CUCTEMBI.

B coctaB koniienTparopa nepudepuitHOr0 BXOAAT cJeayomme QyHKI-
OHAJIbHbBIE y3JIbl:

— pUABLTP /14 3aUThI BXOJHBIX CUTHAJIOB OT 3JIEKTPOMArHUTHBIX ITOMEX
(T1, T2);

— cxema KoHtposst (V1-V8);

— yerpoiicra mamsita (V9-V12);

— myJbrumiekcop (D5);

— cxeMa yrpasJienns 3ByKoBoii unukanuu (D5, D4.3; D4.4; VD35, R19,
R22, R24-R31, C6, G7, VT6-VTS, R33);

— Bpixoauble Beatuim (D1.2, D4.1, D4.2);

— yewmareab (R14-R17, R20, R23, VT2, VT3, VT5).

[Tpuntu paboTHI KOHIIEHTPATOPA MEePUMEPHITHOTO 3aKTI0UAETCS B CE/Ty-
fomieM. IILeiidbl ¢ konTpoabHBIME pesucTopamu (39 KOM), ycTaHOBJIEH-HBIMI
napaJsiesibHO Pa30MKHYTBIM BbIXO/HBIM KOHTAKTaM JIATYNKOB, TIOJIKJIIOUAIOTCS C
MOMOIIBbI0 coeIMHEeHHBIX TaT X1, X2 K BxomaM cxeM KoHTpoJis V1-V8. Die-
menTbl R1, C1, VD1 coyskar /g 3aiuThl OT UMITYJIbCHBIX ITOMEX U TTOIA/IaHNS Ha
111eiid MoBbIIEHHOTO HATIPSKEHMS.

CxeMa sJieKTpruecKasi IpUHIMIINAIbHAS IPUBe/leHa B MpUaokeHuu I

Pesucrop R2 m koHTpoJbHBIN pe3uctop Iieiida o6pas3yoT [eJuTesib
Hanpsbkenns. B uexoauom cocrosanu (comnporusienue nuieiida 3,9 kOM) Ha-
npspDKeHne Ha JlefinTesie paBHO Tpubmanutesbio S B. Ilpu atom Tpan3ucTopbl
VT1 u VT2 otkpbiTbl 1 Ha KoJuiekTope VT2 mpucyTCTBYeT MOTEeHIUaa MeHee
3,5 B. IIpu yBenmuennn conporuBierns muieiia (06pbiBe IIpoBoAa) HAIIPSIKe-
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HU€e Ha BXOJIe CXeMbl KOHTPOJISI Bo3pacTaeT. [Ipu aToM sMUTOPHDBIHN TTOBTOPUTETH
(VT1) oGecreunBaer BospacraHue IOTeHIMa a Ha Kojutektope VT2. Makcu-
MaJIbHOE HANPSDKEHUe JIOCTUTAeTCsT pu oOpbiBe Tieliha u paBHO TMPUOTU3H-
tesbHo 30 B. IIpu ymenbleHnn conporuBieHus nuieiiha (KOpoTKOM 3aMbiKa-
HIM) HaIIPsi’KEHKe Ha BBIXO/E CXeMbl KOHTPOJIS TajaeT, TpaHsucTopbl VT1 u VT2
3aKpbIBAIOTCA U Ha KoJuiektope VT2 mpucyTcTByeT Hanps:KeHre 6JM3Koe K Ha-
npsikennto nutanus (30 B).

Cxema kiitoua R6 — R9, VT3, VT4 BMmecTe co cxemMoli OITOPHOTO TTOTEHITH-
ama (R32, VD8), o6iieii a1 BceX BOCbMU CXeM KOHTPOJISA, 00eCIIeunBaeT Ipeos-
pasoBaHue CHUTHAJOB Ha KoJulekTope VT2 K ypOBHSM JIOTUYECKUX CUTHAJIOB
mukpocxeM cepun K561, ncnomb3yeMbix B cxeme. Takum 06pa3oM, B MCXOTHOM
COCTOSIHMM Ha BbIXOZe cxeMbl KOHTpoJis (Kojutekrop VT4) HampsikeHue paBHO
0 B, a npu o6pbiBe WM KOPOTKOM 3aMbiKaHuy 1uteiida (cpabarbiBaHUN JaTym-
Ka) yseianuusaercs 10 10 B.

Yerbipéxpaspganbie peructpbl D1 ycrpoiicts mamatu V9 — V12 B ucxos-
HOM COCTOSTHUW 3arioJiHeHbl efuauiiaMu. [Ipw cpabaTbiBannm JaTynmka CUTHAJ
JIOTMYeCKON euHuUIIbI (¢ BBIXO/a COOTBETCTBYIONIEN CXeMbl KOHTPOJISI) YCTaHAB-
JIUBAET BCE pa3psAbl perucTpa B HyJieBoe cocTossHue 1o P — BXOo[y.

TakToBbIe UMITYJIbChI TOCTYIAIOT 10 JuHuu cBst3u (TI1) Ha cxemy mpeo6-
pasoBanus. JyueMeHTbl R3 u C2 coyxkaT [/14 3alUThl OT KOPOTKOUMITYJIbCHBIX
nomex. Crabumurpod VD1 sammuiaer cxemy or nosbiiedroro (6osee 36 B)
Hanpspkeansi. Ctabummutpor VD2 orpannumBaeT aMIIMTYAY TAaKTOBBIX MMITY.JIb-
cos 10 10 B.

Cepun TaKTOBBIX MMILYJIbCOB Pa3/eJieHbl MapKEPHbIM UHTEPBAJIOM, CJIY-
JKallMM 17151 Ollpe/leJIeHHs] Havasla UKJa ornpoca. 1Ipn BO3HMKHOBEHUN MapKep-
HOro nHTepBaja (1aysa Mexy TAKTOBBIMU MMIIyJIbcaMu GoJiee 4 MC) Ha BBIXO/Ie
CXEMbI BBIJIeJICHUSI MAaPKEPHOTO CUTHAJIA, COJlepsKalllel MHTErPUPYIONLYIO 1[eI0Y-
Ky ¥ ITIOpOroBbIi ajieMenT D1.1, mosBisgerca curnas JJoru4eckoi eInHuIbI, yCTa-
HaBJMBaloNlel cuéTunk D2 B HyJI€Boe cOCTOSIHUE.

[Ipu aTOM CUTrHAJ JIOTMYECKOro HyJid ¢ Bbixoza 12 cuérunka D2 nocrtyna-
eT Ha Bxoa K2 cuérunka D3. [[asg cOpoca B ucxoanoe coctosgnue cuétunka D3
HeoOXO/IMMO TIPU HYJIEBOM IOTeHIMa e Ha Bxoje K2 mojgath Tpu uMmIiysabca Ha
Bxox C. Ha Bxox C curHasbl MOCTYIAIOT € TPeTbero paspgia cuértunka D2,
KOTOpbIe (POPMUPYIOTCA Yepe3 KaxK/ible BOCeMb TaKTOBbIX MMITYJIbCOB. Tak Kak
cuétunk D3 nepek.iouaercd 1o nepeHemMy (poHTY MMITYJIbCOB, ITOCTYTAIONINX
Ha BXoJ| C, ycTaHOBKA 3TOr0 CYETUYMKA B UCXO/HOE COCTOSIHUE 3aBepIIaeTcs ve-
pe3 aBajnath (a He ABaAIATH YEThIPE, KAK MOJKET MOKa3aTbCsT) TAKTOBBIX MM-
nyJbca. OTHOBPEMEHHO CUTHAJI JIOTUYECKOU eIMHUIIBI C TPEThero paspsijia CuéT-
yuka D3 nocrynaer Ha Bxo K2 u nepeBogut cuétunk D3 B pesknm cuéra. Uepes
MIPOMEKYTOK BpeMeHH, OIpe/iesisieMblil Ko/IoM Koad duiinenTa jiesieHus, 3a/1aBae-
MBIM C ITIOMOIIIbIO TlepeMblueK Ha KOHTakTax 1-12, Ha Bbixoze cuétunka D3 dop-
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MUPYETCSI UMITYJIbC 1O JJIUTeJTbHOCTA PaBHbI UMITYJIbcy Ha BXxoje C, TO ecThb
PaBHBII BOCbMU TAaKTOBBIM UMITYJIbCaM. DTOT UMITYJIbC TIOCTYTIaeT Ha BbIXOIHbIE
BEHTUJIA U Pa3pelraeT MPOXOxKJAeHNEe BOCbMHU OTBETHBIX MMITYJIbCOB HA JIMHUIO
OMN. Tak kak MUHUMAJIbHBIN KOs puitneHT fesenus cuétunka D3 paBeH Tpéwm,
TO KOHIIEHTPATOP <«IIPOIyCKaeT» KpOMe /IBa/IIIaTh YCTAHOBOYHBIX ellé /Bajl-
1IaTh YeTbIpe UMITYJIbCa, TO €CTh JaTYUKY HOMEDP OJIMH COOTBETCTBYET COPOK TIsI-
TBIA TAKTOBBIN UMITYJIbC.

Myabtuniekcop DS moouepéHo B COOTBETCTBUH € KOJAOM Ha a/IPECHBIX
BXO/IaX, 3aj/laBaeMbIM cuéTurkoM D2, nepe/1aéT Ha BbIXO/[HbIE€ BEHTUJIN CUTHAJIBI O
COCTOSHUU JIATYUKOB, XpaHAlHecs: B ycTpoiicTBax namatu V9 — V12,

[Ipn Hanmumu pasperamniero UMIyJabca Ha BbIXoJe cuétunka D3, cur-
HaJI O COCTOSTHUM JIaTUYMKA C BBIXO/Ia MyJIbTUILIEKcopa DS, 06beIMHEHHBIN C TaK-
TOBBIM MMITYJIbCOM Ha ajeMeHTe D1.2 mpoxoauT yepe3 BbIXO/Hble BEHTUJIU HA
YCUJIUTEJIb JIJI4 Tlepe/laund B TMHUIO cBA3u. [Ipu aToM curnas o He cpaboTaBiieM
(ucnipaBHOM) gaTurke nepegaéres B auHuIo cBsasu (Jmuusa OV) B Bujie UMITY Jib-
ca, 10 BpeMeH! COBMIAAIONIEMY ¢ TaKTOBBbIM 1 ammuTy 101t 30 B. IIpu cpaboras-
meM (HeucrpaBHOM) JJaTYMKe OTBETHBIN UMITyJIbe oTcyTcTBYeT. Tpansuctop VT3
npepHa3HaveH g 3ambikanus aunnu OU ¢ nunueit «—30 B» B MoMeHT oTCyT-
CTBUSI OTBETHOI'O MMIIYJIbCA MJIM B IIPOMEKYTKAX MEKIY UMITyJabcaMu (TOJIbKO
[IPY HAJIMYUU Pa3PEIlaloNnero UMILYJIbca co cuéryrka D3), 4To mMoBbIIIaeT mome-
XOYCTOMUNBOCTD JIuHNM cBA3u. Pe3uctop R23 u crabumurpon VD6 coaysxat s
3aIUTBI CXEMbI OT MePEHANPSKEHUN.

[To okoHuaHUM pa3pelnaniiero UMIyJibca, popmupyemoro jeautesneMm D3,
TOJIOKUTETbHBIM TiepenaoM (¢ kotekropa VT4) npousBoautcst ciBUT WHPOP-
MalliK, XpaHsAIIeics: B C/IBUTOBBbIX perucTpax ycrpoicTs namsatu V9 — V12, Ecaun
CUTHAJI JIOTUYECKOW €/IMHUIIBI HA BbIX0/I€ CXeMbl KOHTPOJIS, CBUIETEIbCTBYIONTUIA
0 cpabaTbIBaHUM JATYNKA, OTCYTCTBYET, TO 4Yepe3 YeThbIpe IMKJa OMpPOca BeCh
PErucTp 3anoJHUTCA eUHUIIaMU. Bblgadya curnansa cOCTOSTHUA AAaTYUMKA ITPOU3-
BO/IUTCSI CO CTapIIero pa3psg/a, B KOTOPBIN €IUHUIA 3AIMUIIETCS Yepe3 YeTbIpe
IIUKJIA OITpoca. JTUM obecrieunBaeTcsl YeTbIpEXKpaTHas BblJlaya CUrHaja cpaba-
TbIBAHUS.

CxeMa yrnpaBJieHs1 3ByKOBOH MHAMKAaIMell o6ecrieunBaeT Bblauyy CUTHA-
JIOB 3ByKOBOI 4aCTOTBI HA KOHTAaKTbI 9 1 10 coequunTeIbHOM M1aThl X2, K KOTO-
PBIM MOKHO MOJIKJTI0YATh TPOMKOTOBOPUTENh WJIN BBI3bIBHON mpubop. IIpu cpa-
6aTbIBaHUN JIOOOTO M3 BOCBMM JaTYMKOB Ha BBIXOJe MyJbTuIaekcopa DS
MOSIBUTCI CUTHAJI JIOTUYECKOT0 HYJIsA, MOCTyTaoluii Ha Bxo tpurrepa D6.1, D6.2.
[Tpu atom Ha Bbixojie 10 anemenTa D6.2 nosBigeTcs curnas Joru4eckoro HyJis,
OTKPbIBAOIINI BeHTUb D4.3, Ha BTOPON BXO/I KOTOPOTO NPUXOJAT TaKTOBbIE
UMITYJIbChI ¢ yacToToi 1 KI'i. CurHas 3ByKOBOW 4acTOThHI YCUJIMBAETCS € TTOMO-
mpio VT6, VT7. [lag c6poca 3ByKOBOM MHAUKAIINT HEOOXOINMO COEIMHUTD, Ha-
IIpUMeEP, € IIOMONIBIO KHOIIKK, KOHTAKThI 9 1 10 coequHUTEeIbHON TLJIAThI.
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Jlyig ocymiecTBIeHNS 3BYKOBOIM WHMKAIINN BBI3BIBHOTO CUTHAJIA HEOOXO-
JIUMO YCTAHOBUTD JIBE TIepeMbIYKM Ha KOHTAaKThI 13, 14 u 15,16. Boi3biBHOII cur-
HaJI TIOCTYIIaeT B KOHIIEHTPATOp nepudepuiinbiii B Bujie yIJUHEHHOTO 10 32 ¢
MapKEpPHOIO UHTEPBAJIa, KOTOPBIN BBIIEISECTCS C IIOMOIIBIO UHTETPUPYIOLIEH T1e-
nouku R19, C6 u tpurrepa D6.3, D6.4. Bosuukaromuii Ha BbiBojie 11 asiemenTa
D6.3 curnas 1oruueckoro HyJisl OTKpbIBaeT BeHTUb D4.4, Ha BTOPO BXO/ KOTO-
POTO MOCTYTHAIOT UMITYJIbChI ¢ YacTOTOM okoJio 250 ' ¢ BbiBoja 4 cuétumka D2.
Ycunenne curHasa MpoOMCXOAUT ¢ ToMoIibio TparsuctopoB VI6 u VTS, Copoc
3BYKOBOW MH/IMKAIIUN OCYIIECTBJIAETCS HAXKATUEM KHOIIKH, MTOAKII0YAeMON K KOH-
TaktaM 1 1 2 coeguuuTeIbHON 1aThl X1, KaK JaT4MK, T.€. C KOHTPOJIbHBIM Pe3u-
cropoM 3.9 kOm. Curnas o c6poce 3ByKOBOW WH/IUKAIIMN BBI3BIBHOTO CHUTHAJIA
nepefaaéTcs TakXKe B JIMHUIO CBS3M, KAK U CUTHAJBI O CpabaThIBAHUY JATYUKOB,
JUIst 06paboTKN B MUKPOIBM 1eHTpaIbHOI YacTH.

[InTanne MUKpPOCXeM M YCTPOUCTB KOHTPOJISL OCYIIECTBJILAETCA C MOMO-
MIbIO TTapAMeTPUYECKOTO UCTOYHUKA TTUTAHUS C SMUTTEPHBIM TIoBTOpUTeeM V1,
obecTieuynBaloNiero Ha BbIxo/e Hanpspbrenue okosio 10 B. Iluranme ycumuress
OTBETHBIX UMITYJIbCOB U BBIXO/IHOTO YCUJIUTEJSI 3BYKOBOT'O CUTHAJIA POUCXO/IUT
oT uHnu «+30 By .

3 Iopsigok pabOTHI M IKCILIyaTAIUSI CHCTEMBI
3.1 TIloaroroBka k pabGore
3.1.1 Bxmounte Tym651ep «CETb» Ha mepesneit manesm 6J10Ka CONPSIKEHNS.

3.1.2 Y6enutecn B cBeuennu cBetoauona «CETby» na nepenneit manenn
6JIOKA COTIPSKEHNS.

3.1.3 Bkuounte Tym61ep «PABOTA» na mepeaneit manemm 6Joka co-
npstkenusi. Boisequte perysmnpoBiu «APKOCTbs u «<KOHTPACTHOCTDb»
MoHuTopa. 1Ipu aToM Ha sKpaHe MOHUTOPA JIOJIKHbI MHUIMPOBATLCA JlaTa U
BpeMd B Buzie: <01 AHB. ITH 00.00.00».

[Toxkazanusa BpeMeHU B CJYK €OHOHM CTPOKE MOHUTOPA TOJKHBI Me-
HATbCA KaxAylo cekynay. Ceeroauon « KOHTPOJIb» pnosken murarh ¢
yacrtotoil okosao 1 I'.

3.1.4 Y6enurech B OTCYTCTBUM CUTHAJIOB O CPA0aThIBAHUM JATYMKOB U O
HEUCIIPABHOCTU KOHIIEHTPATOPOB U JIMHUU CBSI3U.
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3.1.5 Yb6enurech, 4To 1pu cpabaThIBAHUN KAaXKIOTO U3 TMOAKJIIOYEHHBIX K
cucTeMe JJaTYNKOB Ha AKpaHe MOHUTOPA BO3HUKAET COOOIIEHNE O TPEBOTE C YKa-
3aHMEM HOMepa Cpa0OTaBIIero JAaTUYNKA W BBIJIAETCS 3BYKOBOW CUTHAI.

C6poc 3ByKOBOTO cuTHAMA ocyiectsteTcs KHonkoir « CBPOCy na mysbre
BBIHOCHOM. [Ipm 3TOM Ha 3KpaHe MOHUTOpPA JOJUKHO TOSIBUTHCS COOOIIEHUE:
«00.00».

Bce coobriennsi, Bo3HUKAIOINE HA 9KpaHe MOHUTOPA JOJLKHBI Ty OJIUPO-
BaTbCS HA IevyaraioleM yCTpPOICTBe.

3.1.6 IIpoBepky pabOTOCTIOCOOHOCTH ITyJIbTa BBIHOCHOTO NPOBEINTE B
cJieIytoliei mocje/JoBaTeIbHOCTH:

— OTKpOITe KPBIMIKY OJIOKA CONMPSIKEHUsI, MPUKPBIBAIONIYIO OTCEK C OC-
HOBHOIT MUKpoIBM. N3Baeknute MukpodBM u3 orceka. Haxxmure Ha MUKPO-
IBM nocsenoBarenbHo kaaBuim T u «1». Ha skpaHe 10/KHO TOSIBUTHCS CO-
obomenue: «TECT 1. [IPOBEPKA ITYJIBTA OITEPATOPA. HAJKMUTE HA
I[TYJBTE KHOIIKY». KpoMe TOTO Ha 3KpaHe MOHUTOPA MOSABUTCI Ha3BaHUE
KHOIIKY ITyJIbTa BBIHOCHOTO, KOTOPYIO HEOOXOIMMO HAXKATh;

— HO)XXKMUTE YKa3aHHble KHOIIKM 1yJIbTa BbIHOCHOTO. [Tocsie HaxkaTus Bcex
KHOIIOK Ha aKpaHe MonuTtopa nogsutcs coobuienne: «TECT 3ABEPHIEH».

B ToM ciyuae, ecim K GJIOKY conpsiKeHus mojkouer dorogmon (s
ABTOMATUYECKOrO BKJIIOUEHKS OCBELIEHUsI B TEMHOE BPeMsI CYyTOK) HEOOXOUMO
MIPOM3BECTHU MOJICTPOIKY noTeHnoMerpa R13 coryacHo nipusoxenuio b.

3.2 Tlopsaok 3KCILTyaTaiui CHCTEMBI

3.2.1 [lna obecriedeHnst SKCTIyaTalliy CUCTEMbI HEOOXOIUMO TTPUCYTCTBUE
OJIHOTO OllepaTtopa, U3yYMBIIEro TEXHUYECKOe OIMCaHue.

3.2.2 IIpoBeienne perTaMeHTHBIX PaOOT OCYIIECTBIISIETCS ABYMS CITEIN-
AJINCTAMU, TTPOTIIEITMMIA WHCTPYKTAXK 110 TEXHUKE G€30TMACHOCTH W U3y UUBIIAMA
TEXHUYECKOe OMUCAHNE U WHCTPYKIUIO MO 3KCILIyaTallul CUCTEMBbI.

3.2.3 Pabota cucteMbl « BbioH-M» MOXKET OCYIIIECTBISATHCS B IBYX PEKUMaX:

— 6e3 BBefiéHHOro B MUKpoJBM miana o6bekTa;

— ¢ BBeIEHHBIM B MUKP0IBM 11anom o6bekra (B MukpodBM ycranas-
quBaetcd mMukpocxeMa IIII3Y KP1801PP1 ¢ 3anucanHbIMu B Heé TeKCTaMu
JUIST OTTUCAHUS JTAaTYNKOB).
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3.2.3.1 B nepBoM pesknme 1ipu cpabaTbIBaHUU JTIOOOTO M3 JATIYMKOB HA IK-
paHe MOHWTOpA M Ha TieyaTarolee YCTPOWCTBO BBIAETCS CJieIyIoliee cOOOTeHe:

MM. cc TPEBOTA. TATYUK Ne aaan |

ede:  MM. CC — MAHYTBI M CEKYH/IbI B MOMEHT CpabaTbIBaHUS JaTYNKA;
Ne 11 — HOMep JlaTUMKa;
<«JIII/T» BBIUUCsieTC 110 opmy.ie:

aaan = K x8 + 11,

ede: K — HoMep KoHIIEHTpaTOpa repudepuitHoro;
[T — Homep mLnelidpa B KOHIleHTpaTope nepudepuitHoM.

3.2.3.2 Bo BTOpOM pekuMe, Tak:Ke, IIpHU BBEAEHHOI MHEMOCXeMe 00beKTA,
Ha MHEMOCXeMe B TIPaBOil 4acTu sKpaHa MOHUTOPA B MeCTe, COOTBETCTBYIOIIEMY
ITOJIOZKEHHIO cpabOTaBIIIETO JJaTYNKa Ha 0ObEKTe, TOSBJISIETCS MUTalolee n3o6pa-
JKEeHUe CUMBOJIA «*».

3.2.4 Ilpu neuncripaBuoctu Jjiio6oro u3 KII, Hapytennn 6JJOKMPOBKU KPBITII-
ku KII nnm cpabarbiBaHUM OJHOBPEMEHHO BCEX JATYMKOB, IOJKJIIOUEHHBIX K
KOHIIEHTpaTopaM nepudepruitHbl Ha 9KpaH MOHUTOPa W Ha TievaTaloliee yCTPOii-
CTBO BBIIAETCSA COOOIIEHIE:

MM. c¢c KOHIIEHTPATOP No KKKK
20e:  Ne KKKK — HOMep KOHIIEHTpaTopa.

3.2.5 IIpu o6pbiBe JIOOOTO M3 YETHIPEX TTPOBOJIOB TAKTOBOT'O MMITYJIbCA
(TN), orsernoro ummnyabca (ON), «+30 By uan «—30 B», npu 3aMblKaHUK UX
MesKTy cOO0M NI TIPU HEMCITPABHOCTHU BCeX KOHIIEHTPATOPOB Ha 9KpaH MOHUTO-
pa 1 Ha Tieyaraoiiee ycTpoiictBo Bbiaércs coobtmenue: « HEMCITPABHA JIU-
HA CBA3».

[Tpumevanue. IIpu BbIgave Bcex coobuieHunii, onucanupix mo 3.2.3 —3.2.5, Takke
BKJIIOYAETCS 3BYKOBOW CUTHAJ B OJIOK COMPSIKEHUS, BBIAAETCS 3BYKOBOW CUTHAJ HA yCHUJIH-
TeJIb FPOMKOTOBOPSIIEl ¢Bst3au (ec/im OH MOJKJIIOUEH K pazbéMy IPOMKOTOBOPSIIEH CBSA3U Ha
3a/iHel cTeHKe 6JI0KA CONPSIKEHHSI COTJIACHO CXeMe) U BKJII0YAeTCsl IOMOJTHUTEIbHbII Mariu-
ToboH (ecsm OH MOAKJIIOUEH) LIS 3alUCH CJIYKeGHBIX cUrHaI0B (IIOAKI0YAETCs K PO3ETKeE
«220 B MTI2» Ha saamneii crenke 6joka conpsikenusi). C6poc 3ByKOBOro cUrHaga B GJIOK
conpsikerus ocymectsiasiercs kaasuiiieit CBPOC na mynbte BbiHOCHOM. [Ipu atom Bpems
naxkarud kjaasuiin CbPOC noxkymenTupyercs Ha sKkpaHe MOHUTOpA U Ha IledaTaloleM yCT-
poiicTBe B BHUjIE: «MM. cC. ****5  [Ipu ycTaHOBJIEHHOM TepeMbluKe MKy KOHTakTamMu A29
u A19 pazpéma X1 mukpodBM VYII 6s0ka conpsizkeHns 3BYKOBOI CUTHAJ Ha GJIOK COTIPSIKe-
HUS W HA YCUJIUTEb TPOMKOTOBOPSIIEN CBSI3M BBIIAETCS TOTHKO B TeueHue 2 ceKyna. Haxka-

te kjaauiin CBbPOC Ha myJ/bTe BBIHOCHOM B 3TOM cJlydae TakxKe JOKYMEHTUPYETCs.
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3.2.6 B nporiecce pa6otsl cucteMbl « BbioH-M» depes kax/ibiit vac pabo-
ThI HA 9KpaHe MOHUTOPA U Ha TevaTaloliee YCTPONCTBO BBIJAETCS cOOOIEHNE:

aa. yi. METKA BPEMEHU |

ede: I — TeKyllas JaTa;
uyy — tekymiee Bpems (wacer) or 0 go 23.

3.2.7 VIsaMeHeHme TIOKa3aHUi TEKYIEeT0 BpeMeHH B CJIy>KeOHOI CTpOKe.

3.2.7.1 Haxxmure nocjie/loBaTesibHO Ha MyJabTe BbIHOCOM KjaBuiiii HP u
KOPP. BII.

3.2.7.2 C nomoripio kaaBuin «0», «1», «2», «3», «4», «3», «6», «7», «8»,
<«9», «,» HabepuTe TEKCT KOMAH/IbI:

AA. M. H. 4Y4. MM. CC

z0e: nn — nara (ot 01 mo 31);
nm — mecarg (or 01 1o 12);
H — jenb Henean (ot 1 10 7);
yy — yacel (ot 00 10 23);
MM — muHyThl (0T 00 10 59);
cc — cexynpi (or 00 10 59).

3.2.7.3 llpu omm60YHOM HA)KATUU KaKON-TM60 KIABUIIN MOXKHO TIOJTh30-
BaTbca kaapuineid Ol ansg crupanus nocJsegHero BBEJEHHOTO CUMBOJIA.

3.2.7.4 Ilocne nabopa coobuiennsi, OMCAaHHOTO B 3.2.7.2, HaXKMHUTE T10C-
sgenoarenbHo kiaasuiiu HP u KOPP.BP. Ilocae atoro nokasanus Jatbl U Bpe-
MEHH B CJIy>KeOHOW CTpOKe MOHUTOpA JIOJIKHBI M3MEHUTHCS B COOTBETCTBUU C
HaOPaHHOW KOMaH/IOMN.

[Ipumeyanus.
1. IIpu maskatnm kaasuimm HP B cary:ke6HOI CTpOKe WHANIIMPYETCS CUTHAT «**».

2. Ilpu masxkaTum 060 KJIABUIIN Ha MyJbTe BBIHOCHOM KpoMe «HP» B coyske6HOI
CTPOKE MHIUIPYETCS COOTBETCTBYIONIHI cuMBoJI. [locse BbInoHeHns HAOpaHHOI KOMaH/Ibl

cayskeOHast CTPOKA CTUPAETCS.

3.2.7.5 Ilpn HeO6XOIUMOCTH KOPPEKTUPOBKU TOJTBKO HECKOJIBKUX TP
B TIOKA3aHUAX /IaTbl 1 BpeMeHN, TEKCT KOMaH/Ibl, ONMMCAHHBIN 1Mo 3.2.7.2 MOKHO
HaOMPaTh MOJHOCTHIO.

Hanpumep: komania «BP, yu, MM, BP» usmenur rokasanus iHeit Hesienu,
4acoB M MUHYT; Komanma «BP nn ,,,, MM, BP» m3Menut nokaszanusa Jatel u
MUHYT.
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3.2.8 BrJiouenne n OTKJIIOYEHNE JATYNKOB

3.2.8.1 Cucrema «BbioH-M» 1103B0JIsIET TPOTPAMMHO ITPOU3BO/IUTD BKJIIO-
YeHue U OTKJII0UeHHNe JAaTIYMKOB K CHUCTeMe 10 KOMaH/iaM oreparopa.

[Ipu oTKII0YEHUM AaTYMKA ONEPATOPOM ITPOUCXOIUT TOJIBKO MPOTPaMM-
Hoe oTKodYeHne. MudopMalus 0 COCTOSHUM IaTYMKa BBOAUTCS B MUKpoIBM
HO He BBIBOJIUTCSI Ha 9KPaH MOHUTOPA.

3.2.8.2 [Inga orkaoueHus (BKJIOUEHUS) AaTYMKA HAKMUTE Ha IyJIbTE
BoiHOCHOM KiaBuity OTKJT (BKJD).

3.2.8.3 Habepure ¢ MOMOIIHIO KJIABUIIN MTyIbTa BBIHOCHOTO TEKCT KOMaH-
Jbl B KOTOPOM HOMEPA JAaTUYNKOB, HeOOXOAMbIE OTKIIOYUTD (BKIIOUUTD), IIEPEUNC-
JIeHHbIe 4epe3 3angaTtyio. [Ipu HeoOXOAMMOCTH OTKJIIOUUTH TPYMIY JAaTYMKOB
MOKHO HabGUpaTh HOMEpa TEePBOTO W TOCJIE0BATEILHOTO AATYNKA B TPYIIE, a
MeK/ly HUMU CTaBUTb JIBE 3allsITbie.

Hanpumep: komanga «OTRIL 5, 10, 14 OTKJI» OTKJIIOYUT AATYUKU C
HoMmepamu 5, 10, u 14; komanga «BKJI 1, 6, 20, 22, 128 BKJI» BKIIOUNT 1aTYNKH
c Homepamu 1, 6, 20, 22, 128.

3.2.9 Coctostare 106010 AaTYNKA MOKHO y3HATh HaOpaB KoMaHy: «/IAT-
YUK Ne gnon JATUNK».

IIpu sTOM Ha 3KpaH MOHUTOPA BBOJUTCS HOMEP JlaTUMKa, a TaKyKe WH-
dopMmalms o coCTOSTHUN AaTYMKaA B BU/IE:

— BK UC — BkJtoYeH, UcCpaBeH;

— OT UC — orkaI04YeH, UCIIPABEH;

— BK HU — BrJtoueH, HeucripaseH;

— OT HU — orkmoueH, HeucrpaBeH.

3.2.10 Cumcok Bcex OTKIIOYeHHbIX (M1 BCeX HEMCIPaBHbBIX) AaTYNKOB

MOKHO BBIBECTH Ha 9KPaH MOHHTOpa Ha)KaB Ha IIyJIbTe BHIHOCHOM IIOCJIe/I0Ba-
tesbHO Kiasunmm HP u UT, OTKJI (UT.HEUCIIP).

3.2.11 CrepeB nHdoOpMaIMIO ¢ 3KpaHa MOXKHO, Ha)KaB Ha ITyJIbTe BbIHOC-
HOM nocyenosaresbHo Kaasumu HP u CbPOC OKP.

3.2.12 [/Ina namenenus: poHa n306paskeHUs dKpaHA MOXKHO, HAXKaB HA
IyJIbT€ BBIHOCHOM TI0CJIe/ioBaTeibHO Kiaasuimu HP n THB.

3.2.13 Hasas kiasumm [1B HP u MTHCTP (?) Ha sKpaH MOHUTOPA, IIPU
Hauuu M/ ¢ IIT113Y MoskHO BbIBeCTH onmcaHne Ha3HAueHHUs BCeX KJIABUII ITyJIbTa
BbIHOCHOTO (KpaTKoe onucanue cucteMbl « Bbion-M» ). Uto6bl y6parh onucanue
C 9KpaHa HY;KHO HasKaTbh JIOOYIO KJIABHILY Ha myjbre BbiHOCHOM (I1B).

3.2.14 Haxas kJiaBuity TB Ha myJibTe BBIHOCHOM MOKHO BKJIIOUUTb MO-
HUTOP, €CJIM OH OTKJIIOYEH W OTKJIIOUUTD, €CJIM OH BKJIIOYCH.
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3.2.15 [Ins BKJIIOYEHUS OCBEIlleHUs Ha TiepuMeTpe B cucteMe «BbioH-M»
npenycmorpenbl kiaasuiiii OCB.JIEB u OCB.IIP. IIpu Haskatnu 3TUX KJABUII

MoJlaeTcsl HaNpsKeHWe ceTu Ha po3eTku cootBeTcTBeHHO: 220 B OCB. JIEB 1
220 B OCB.IIP.

3.2.16 CocraByieHue mporpaMmbl

3.2.16.1 Onucanue cTpyKTypbl 0ObeKTa

OTKpoiiTe KPBIMIKY 6JIOKA CONPSIKEHUS, TPUKPBIBAIONIYIO OTCEK C OCHOB-
HOIl MUKpoIBM. U3Biekute MukpodBM us orcexa.

3.2.16.2 Onmcanve MEEMOCXeMbBI 0OBEKTA

Haxxmute Ha kaaBuatype MukpodBM, kiasuiy 1. Ha skpane nosiButcs
IIpUTJIalieHe K n300paKeHnIo IIaHa 0ObeKTa.

[Tonb3ysach KaaBUIIaMU YIIPABJILONIMMHA ITOJOKEHUEM Kypcopa MUKPO-
IBM, kmasumamu [TOBTOP, 3AIl u CTUP corsacho miany cxeMbl 00beKTa
(Ha TeppuTOopuM 06BEKTA JOJIKHbBI PACIOJIATATHCS KOHIIEHTPATOPSI Mepudepuii-
ble «BbioH-M» ), n306pasuTe B IPAaBOM YaTCTH SKPaHa yCJIOBHbIN ILJ1aH 00bEKTa.

[Ipumeyanud.

1. lng momerienust Ha MHeMocxeMe OyKBeHHO-TI(POBOil nHMOPMAIK HAKMUTE HA
MukpodBM  knaBuiity TPAMD u, nosb3ysach KaaBUIIaMy HepeMelleHns Kypcopa U OCHOBHOM
KﬂaBHaTypOﬁ, IIEPEMECTUTE Ha MHEMOCXEME H606XO,III/IMyIO 6yKBeHHO-HI/I(1)pOByIO HH(bOpMaHI/IIO.

2. Tlo oxonuanmy M306pasKeHNN TIaHa OOBEKTa HAKMUTE KJIaBUIIy MUKpodBM
BBO/I. Ha skpane monurtopa nosiBurcs coobmienne: « MHOOPMAIIVA BBEJIEHA».

3.2.16.3 Onuncanne JaTYnKOB

Omnucanue 1aTYNKOB BO3MOYKHO ITPU YcTaHOBKE B MUKPOOBM M /¢ IITI3Y.

Haxxmute Ha k1aBuatype MukpodBM knasuiry /[ . Ha skpane MoHUTO-
pa unauImpyercd Bonpoc : «Homep matunka?». [lonb3ysch KaaBullaMu MUK-
poOBM, HabGepure HOMep AaTUYMKA, KOTOPBII Bbl COOMPAETECH ONKCHIBATD M Ha-
skmute Kaapuiry BBO/JI. Ha skpane mMonuTopa mnosButcd Bomnpoc : «Homep
TEKCTa?».

Bopi6epuTte MOAXOAAIINI TEKCT M3 CIHCKA TEKCTOB, 3alMCAHHBIX B M,/ C
[TTI3Y. Ha6epute HOMEpP BBIOPAHHOTO TEKCTAa Ha KJaaBHaType MUKpoOBM u
Haxkmurte kjaasuily BBO/I[. Ecau BaM He Hy)KeH HUKAKOU TEKCT, TO HAXKMUTE
kaapuiy E u BBO/I. Eciin B BBIOpaHHOM BaMU TEKCTeE I0JKHBI ObITh BCTABJIEHbI
1ndpbl, TO HA 9KpaHe MOHUTOPa Oy/IeT BBe/IeHA YacTh TEKCTa JI0 TIepBON UM PbI
U TTOSIBUTCST 3HAK Bompoca. Heo6xoammMo Ha)kaTh KIaBUINY ¢ 1udpoii, KOTOPYIO
HaJI0 BCTaBUTH B TeKcT. [locse aToro Ha skpaHe MOHWTOpa OyeT BbIBe/eHA
cJielytonias 4acTb TekcTa, a0 chaenytoileid mudpol. [locse BctaBku Beex nudp
TEKCT BBIBOJIUTCS TIOJTHOCTHIO, HA SKpaHe MOHUTOPaA MOsIBUTCS Bolipoc: « Homep
TekcTa?» BTopoil TekcT AJd AaTyuKa BBOJAMTCS aHAJOTUYHO IMEepPBOMY. 3areM
HosBJIAETCA U300pakeHne MHeMocXeMbl o0bekTa (ecu oHa GbLIa BBeJeHA) U
npurJaiieHue: «BBoj KOOpAUHAT TOUKU HA MHEMOCXEME> .
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ITosnp3ysace kaaBunamm MUKpod BM, yrpaB/agiommmMm moI0KeHueM Kyp-
copa, MoJIBe/INTe Kypcop K TOYKEe Ha MHEMOCXeMe, COOTBETCTBYIOIEN MeCTy JaT-
ynka Ha oObekTe. Haxkmure kaaBunty mukpodBM BBO/I. [locrae atoro m306-
paKeHue Ha 3sKpaHe MOHUTOPaA CTUpaeTcs M ToABJIsAeTcs Bompoc: «Homep
JTaTUYNKA?» .

Omnuiure caeayommi 1aTYNK, Kak ornmrcaHo Boie. [locse onmcanns Beex
JIATYNKOB Ha Bompoc «Homep matumka?s» Ha)xkmute KJaaBuily MUKpoOBM E.

[Ipumeyanus.
1. JaTumk, KOTOPOMY B COOTBETCTBHE IIOCTABJICH TEKCT HOMep 1, cuMTaeTcs BbI3bIB-

HBIM JIATYUKOM KOHTPOJISI HEMO/BIXXHOTO YacoBoro. [[yisi opranmusaium KOHTPOJIS OJTHOTO
HETIO/IBUXKHOTO YaCOBOTO HEOOXOAMMO HA TIJIaTe KOHIIEHTPATOpa MepudepuitHOTO YCTAaHOBUTD
nepembruku K KII mpu6op BII 1-1 u e xuHonkum KM 1-1 corsiacHo pucyska.

2. Ilpu cpabaTbiBaHUN TaTYNKOB, KOTOPBIX B COOTBETCTBUM MOCTABJIEHBI TEKCTBHI C
HOMepamu ¢ 2 1o 11, KpoMe BbIIauu CUTHAJIOB U cOO0IIeHNni onepatopy, MukpodBM mogaer
Harnpsikenne cetu Ha po3eTky «220 B OCB.JIEB» nnmu «220 B OCB.IIP» aus ynpassenus
MarHUTHBIMU ITyCKaTeJIsIMU, BKJIIOYAIOIIKEe OCBelleHne Ha iepuMerpe o0bekra (po3eTku pac-

MOJIOKEHbI Ha 3a/iHelt cternke BC).

3.2.16.4  3anuch MHeMocxeMbl U nHdOpMaIUU

OTkpoliTe KPBIMKY OTceKa MarHUTO(OHA Ha TepelHel TaHeau OJI0Ka
conpsikenns. Haxxmure kaaumry M mukpodBM. Ha skpane nosgButcst coo6-
nienne: «3AIINMMCb MHEMOCXEMbI 1 UHOOPMAILIMN O JATUNKAX
HA MATHUTO®OH».

[ToctaBbTe KacceTy B MarHuTOOH, TIpeHA3HAUEHHYIO /IJI51 3alCH TTPO-
rpaMMbI OMTUCAHUS CTPYKTYPbI 00bekTa. Haskmute kmasuiy M MmukpodBM, Ha
skpaHe MoHUTOpa nosiButcs coobienne: « HAJKMUTE KJIABUIIIN MATHU-
TODGOHA ITYCK un 3AIINCb».

[TepeBeaute maruutodon B pexkum 3AIIMCDH u naxmute kaasBuiry M
MUKPOIBM.

[Tocsie aToro MukpoIdBM sanuiier Ha MarHUTO(OH ONUCAHKUE CTPYKTYPbI
o0BbeKTa.

[ToBTOpgiiTEe 3Ty OmEpaluio 0 TeX IMOp, MOKa Ha KacceTe He OCTAHeTCs
cBoGoHOTO MecTa. [lepemoraiite kaccety B Havdaso0. [lepeBeaute MaruntTooH B
pexnM «BOCIIPOU3BEJAEHUWEs. 3akpoiite KpbIIIKY OTCeKa MarHUTO(OHA
Ha Tiepe/iHell TaHen 6JI0Ka COTPSI?KEHNUS.

BBoj onmcanust cTpyKTypbl 0ObEKTa, 3alCaHHbIN Ha MAarHuTO(OH, OCy-
HIECTBJISCTCS aBTOMATUYECKU TIPU BKJIIOUEHUN TIUTAHUA WJIU 110 KOMaH/le orepa-
topa: «BBO/I CTPYKTYPbIy, nns yero Heo6XoanMMO HaKaTh COOTBETCTBYIO-
HIYIO KHOIIKY Ha ITYJIbTe BBIHOCHOM.
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ITpunoxenue A
(o6a3amenvroe)

Cucrema TCO «Bpron-M».
Cxema ajieKTpHuecKas CTPYKTypHas
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ITpunoxenue b
(o6a3zamenvroe)

bJaok 3amursl.

Cxema sjeKTpuYecKasi MPUHIIUNINAJIbHAS
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