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HacTosiee TexHuueckoe onucaHue W MHCTPYKIus 1o skcruryatammu JKIIT.425513.001 TO
pacipoCTpaHseTcst Ha MpUOOPHI IpUEeMHO-KOHTpoIbHbIE ToxkapHbie TTITKIT 019-2/60-2 (TII1C-3M),
[IIIKII 019-2/60-2 Ex (III1C-3M) (B nanmpHeiinieM - TpuOOpsI) U MPpeJHA3HAUSHO TS H3yUSHHSI €ro
YCTPOWCTBA, yCTAHOBKH, SKCIUTyaTalli, TPAHCIIOPTUPOBAHUS U XPAaHEHHUS.

B TexHu4yeckoM ONUCAHMM UM MHCTPYKUMH [0 SKCIUIyaTallud IPUHATHL CIEAYIOIINe
0003HaYeHMsI COCTABHBIX YaCTeH MPUOOPOB U MOICOECTUHAEMBIX K HEMY 3JIEKTPUUYECKHX LTS !

nUieid CUrHaiM3anuy - ABYXIPOBOJIHAS IEKTpUYECKasi COSUHUTENbHAs JIUHUSA, B KOTOPYIO
BKJTIOYAIOTCS TTOYKapPHBIC N3BEIATEIH,

muHug ACIIT - nByXmpoBogHAs JIIEKTPUYECKAs COEIUMHUTENbHAs JUHUA, 1O KOTOPOH
nepesaeTcs CUrHal MycKa aBTOMaTUYECKUX CPEJICTB MOXKAPOTYIICHUS U IbIMOY IaJICHHS;

BIIP - Onok mpuemMa W pPETUCTpaluH, BKIIOYAIONMA B ce0sl JBa HE3aBUCHUMBIX JIYYEBBIX
KOMILIEKTa OOpaOOTKH 3JIEKTPUYECKUX CUTHAJIOB, HOCTYMAIOLIMX CO 1uiei(a CUrHATU3al1H;

BKY - 0110k KOHTpOJIS U ynpaBieHus IpUOOpOB;

BIl - 610k nuTanus npubOOpPOB;

BP - Gnoxk pere;

Yb - yctpoiicTBO 6a30BOE;

BJI - Giox nMHENHBIN.

1 HASHAYEHUE

1.1 TlpuGopsl mpemHa3HAYCHBI IS MpPHEMa CUTHAJIIOB OT aBTOMATHYECKUX U PYUYHBIX
MOKAPHBIX U3BEIATENECH ¢ pa3MBIKAIOIIMMU U 3aMbIKAIOIIMMU KOHTAKTaMHU, a TAaKKe OT aKTUBHBIX
noxapHbix usBerarteseil Tuna CI1212-5 (Ex, AC), ¢ COBMEIICHHBIMY MMUTAIOIIMMH U CUTHAJIbHBIMU
[EMSMH, IEKTPUYECKOTO MMUTAHUS aKTHBHBIX MOKAPHBIX M3BEINATENICH M BbIIaYM WH(GOPMAIINH Ha
OIOBEIATEeIM M IMyJbT IeHTpanu3oBanHoro Haomogenus (ITL[H), a Takke BKIIOYEHHS LEMEH
YOpaBICHUS YCTAaHOBKAMHM TIOXKApOTYLIEHUS U JbIMOYJAQJICHHS B pPEXKUMaX pPYy4YHOTO U
aBTOMAaTUYeCKOTo IMmycka. Cxema MOAKIIOYCHHS MMOKapHBIX M3BelaTeNell B nuieid CUrHaIu3aum
npuBeaeHa Ha puc.l.

IIpuGopsl  mpueMHO-KOHTpONbHBIe moxkapuble IIITKIT 019-2/60-2 EX wuMeOT BXOIHBIE
uckpobOe3omnacHbie I1enu IuieidoB yposHs "ib”, coorBercTBYOT TpeboBanusm ['OCT 22782.5,
UMCIOT MapKUpoBKYy B3pbiBozamuThl "EXIDIIC" u npemHasHadeHbl s yCTAHOBKH BHE
B3PBIBOOITACHBIX 30H.

N3zsematenu noxapueie CI1212-5 Ex, UIIP EX Bkitoyaemble B nuieiigpl mpubOpoB MprUEeMHO-
KOHTposbHBIX mokapHbix [TITKIT 019-2/60-2 Ex uepe3 Osoku OapbepHOW HMCKpo3amutel BU3-2,
(br3-4, BUN3-10) cootBerctBytor ['OCT 22782.5, TOCT 22782.0, wuMEIOT MapKHPOBKY
B3pbiBo3amuThl  "1EXIDIICTS B kommuekre TITIKIT019-2/60-2 Ex” u mnpeaHa3HaueHbl st
YCTAaHOBKH BO B3PBIBOOIACHBIX 30HAX TOMEMICHUH W HAPYXXHBIX YCTAaHOBOK B COOTBETCTBHH C
7.3 [IYD u apyrumMu JOUPEKTUBHBIMH JOKYMEHTAaMH pPETJIaMEHTHUPYIOUMMH TPUMEHEHHE
AIIEKTPOOOOPYIOBAHUS BO B3PHIBOONACHBIX 30HAX.

1.2 NadopmanroHHast EMKOCTh IPUOOPOB COCTABIISET:

Majioi HHPOPMAIMOHHOW eMKOCTH - 2, 4 nuieii(oB CUTHAIU3AIINHY;

cpenHeil mHPpOPMAIMOHHON eMKocTH - OT 6 10 50 nweiidoB curnanusanuy,

00 IbIIION HHPOPMAITMOHHON €MKOCTH - CBBIIIe 50 nUieiihoB CUTHATH3AINH.

1.3 Tlo wHbDOpMATUBHOCTH TPUOOPHI OTHOCATCS K Tpynme MpuOOpoB  cpemHen
uHpopmaTuBHocTu 1o 'OCT 26342-84.



1.4 TIpuGopsl He MHperycMAaTPUBAIOT BO3MOXKHOCTU PE3EPBHPOBAHMS COCTABHBIX YacTed IO
OCT 25 125-86.

1.5 IIpubops! BbIMycKaroTcst B kiauMatuueckoM ucnonHeHnu YXJI4 mo I'OCT 15150-69 u
cootBetcTBYIOT cTanmapty JJCTY EN54-2:2003.

1.6 Ilo 3amMIIEHHOCTH OT BO3ACHCTBUS OKPYXKAIOMICH Cpeapl MPUOOPHI COOTBETCTBYIOT
oOpikHOBeHHOMY HcnonHeHuto mo ['OCT 12997-84 u npemHazHayeHbl IS JKCIUTyaTallid B
MOMEUICHUAX C UCKYCCTBEHHO PErYIMPYEMbIMU KIMMATHUECKUMHU YCIOBHUSIMH.

1.7 OGo3HaueHusi MCHOIHEHUN HPUOOPOB HpU UX 3aKa3e M B JOKYMEHTallUH JIpYyTOu
OPOAYKLMH, B  KOTOPOM OHM  MOryT OBITb  HCIHOJB30BaHbBI B  3aBUCUMOCTH  OT
MH(OPMAIIMOHHON €MKOCTH pUBEIeHBI B Ta0i.1.

Tabmuma 1
HNudopmannon- CKOHI;_
Hasi EMKOCTb, Py
. TUBHOE O6o3HaueHue [Tpumeuanue
uuiendon
UCTION-
CUTHAJIM3AIIU
HEHUE
XX-24,6,8..58
Or 2 no 60 c I [TITKIT 019-XX-2 (TI1C-3M), wim 60 cormacHo
KPaTHOCTBIO 2 I, TY ¥13710743.003-95 MH(pOPMAITMOHHOM
€MKOCTH

[Tpubop BhImyckaeTcss B OOLICHPOMBIIUIEHHOM M BO B3PBIBO3ALIMIIIEHHOM HCIOJIHEHHUSX.
B3preiBozanmiiennoe ucnonHenue obo3nauyaetcs [IITKIT019-2/60-2 Ex (IMIIC-3M) u wumeer
MapkupoBky “EXibIIC”. B3pbiBo3anmiiieHHOE UCTIOHEHHE IPUOOPOB UCTIONIB3YETCS B KOMILIEKCE C
o6mokoM OapbepHoi uckposamutel bU3-2, B13-4, BU3-10, bBU3-20 u ¢ B3phIBO3AIUIIIEHHBIMU
M3BEIIATEIISIMU.

2 TEXHUYECKUE JAHHBIE

2.1 IIpuGops! 0OecTeunBaloT:

1) nmpuem 3NMEeKTPUIECKUX CUTHAJIOB OT PYyYHBIX M aBTOMATHYECKUX MOYKAPHBIX U3BEIIATEICH CO
CBETOBOM MHAMKalLMeH HoMmepa muleida curHaaumszanuy, B KOTOPOM IPOU30LLIO CpabaTbIBaHHUE
U3BELIATENs, M BKIOYEHUEM 3BYKOBOM U CBETOBOM CUTHAIM3ALINY,

2) BO3MOXHOCTh BKJIIOYCHHS B OJMH M[UICH( CUTHANIM3AIMM AKTHBHBIX W TACCHBHBIX
MTO’KAPHBIX U3BEIIATEIIEN C 3aMBIKAIOIIMMU U Pa3MbIKAOIIMMU KOHTAKTaMU,

3) KOHTpPOIb MCIPABHOCTH NUICH(OB CUTHATU3AIMU O BCEH MX JUIMHE C aBTOMAaTHYECKUM
BBISIBJICHUEM OOpbIBA WJIM KOPOTKOTO 3aMbIKaHUS B HHUX, a TaKXE CBETOBYI0 U 3BYKOBYIO
CUTHAJIM3AIMIO O BOSHUKIIEH HEUCIPaBHOCTH,;

4) ajipecHOEe aBTOMAaTHYECKOE BKITFOUCHHUE LeTeil yIIpaBIeHHs] aBTOMATHYSCKUMH YCTAaHOBKAMH
MO’KAPOTYIICHUS U ABIMOYIAJICHUS IIPU MOCTYIUIEHUH curHana “Tpesora”,

5) pydYHOE BBIKIIOUYCHHE 3BYKOBOW CHTHAJIHM3ALMH O MPHHATOM HW3BCIICHUH C COXpPaHCHUEM
CBETOBOM MHJUKALMM, IPU 3TOM BBIKJIIOYEHHUE 3BYKOBOM CUTHAJIM3alMU HE BIMSIECT HA MPUEM
U3BCIICHUH C Jpyrux NOUIeH(poB CUTHANIM3aLMM WU Ha €€ TMOCJeAyIollee BKIIOYCHHE IpU
MOCTYIUICHMH HOBOT'O TPEBOKHOI'O U3BELICHMUS,

6) cOpoC MPUHATHIX U3BEIIECHUI MpH HakaTuu Ha KHONKY CBPOC;

7) py4HOE BKJIFOUCHHUE IICTICH YIpaBIeHHUs aBTOMATHUSCKUMH YCTAaHOBKAMH MOKAPOTYIICHUS U
IbIMOYJaJIeHUsI Tpu Haxkatuu Ha kHonky [TV CK;



8) Bxuouenue pene “TpeBora” mpu mpueme curHaima “TpeBora” B KaxIoM U3 InieidoB
CUTHAJIN3AINHY,

9) BeikIIOUEHUE pere “HencnpaBHOCTh” npu nmpueMe currana “HencnpaBHOCTE” B KaXKIOM M3
nuUieiigoB curHanuzanuu. B MCXOIHOM COCTOSIHMM NPHU BKJIIOYEHHOM HAINPSDKEHUM MHUTaHUS pesie
«HewncripaBHOCTE» BKJIIOUCHO;

10) BBIKIIIOYECHHE TPAHCIISALUU:

- cur"ana «lloxxap» Tpu HaXKaTUU HA KHOMKY « @ »;

- CUT’HaJia «HGI/ICHpaBHOCTB» IIPpU HAXKATUH HA KHOIIKY « @ »,

- curHan «OnoBenieHrne» Mpu HAKATUHA Ha KHOMIKY « @ »,

11) npeuMyIIeCTBEHHYIO PETUCTPAIIMIO M Tepeady BO BHEIIHUE MM M3BEIICHUS O MOXKape
M0 OTHOUICHHIO K JPYTUM CUTHAIIaM,;

12) TecTUpOBaHKME UHIUKAIINY,

13) py4HO€ BBIKJIFOUEHHUE JIIO00T0 U3 NIICH(POB CUTHAM3AINY B CITydae HEOOXOAMMOCTH;

14) MOCBUIKY B PyYHOU MOXApPHBIA H3BEHIATE)Ib OOPATHOTO IEKTPUYECKOrO CUTHANA B BHIC
OJTHOTIOJIIPHBIX UMITYJIbCOB amrututynor (11+2) B, mmurensnocts 10 (0,7£0,15)C u unTepBaniom
mexay ummyiabcamu (0,05+0,01)c, moaTBep K AarOMIETO MPUEM ITOJAHHOIO CHTHAIa TPEBOTH;

15) aBrOMaTH4ecKOe MNEPEKIIOYCHHE Ha PE3CpPBHOE DIICKTPUYECKOE NUTAHWE IPU aBapHU
MUTAMONIEH HPHEPrOCeTH WM OTKIIOYCHHH OCHOBHOTO HMCTOYHUKA INHTaHHUS M OOpaTHO- TpHU
MOSIBJICHUH TTOCIICAHETO C BKIIOYEHHEM COOTBETCTBYIOIICH CBETOBOW CUTHAJIHM3AIMH 0€3 BbhIIA4d
CUTHAJIa TPEBOTH BO BHEIIIHUE IIEITH.

16) koHTposb wucHpaBHOCTH Iieniell «OMOBEHICHHE» W YNPaBICHUS aBTOMATHYCCKUMHU
yCTaHOBKaMH MoKapoTyieHus u asiMoyaanenns «ACIIT» ¢ cBeToBO#l 1 3ByKOBOM CHUTHAIM3AIACH
0 BO3HUKILIEH HEUCTIPABHOCTH;

17) KOHTpOJIb COeIMHEHUIl OJOKOB C CBETOBOH M 3BYKOBOW CHUTHAJIHM3AaLMEH O BO3ZHHKILEM
HapyIICHUH,

18) MHANKALIHIO BHIKJTFOUCHHIA:

- nuiekoB CUTHATM3AIINH;

- TpaHcsinuu curHanoB «Iloxap», «HencnpaBHOCTEY, «OMOBEHICHHEY;

- neneit ynpasienus «ACITT».

2.2 ITpuGopsl COXpaHSIOT paboTOCTIOCOOHOCTB!

1) npu 3JIEKTPUYECKOM CONPOTHUBICHUH Iutera curnanuzaimu He oonee 0,47 kOm Oe3 ydera
COIIPOTHBIICHUSI BBIHOCHOTO JJIEMEHTa WM TPU DJICKTPUYECKOM COMPOTHBICHHH YTEUYKH MEXKITY
MpoBOAaMH Huiekda curHanu3auy Mexay KaxabpiM IpoBoIoM U 3emieit He meHee 50 kOwm;

2) B JAMana3oHe MHUTAIONMX JICKTPUUCCKUX HampspkeHuit ot 187 no 242 B mpu nutaHuu ot
cetn mepemenHoro toka vacroroi (50+1) I'm u ot 21 mo 27 B mpu mUTaHWH OT HMCTOYHHKA
MOCTOSIHHOTO TOKA;

3) B nuamaszone pabounx temmepatyp oT muHyc 10 mo mmoc 40+C. TemmepaTypa Harpesa B
max HarpeToii Touke (paauarop crabunuzatopa Hanpsokerus VT 13) ve npessiaer 80+C;

4) npu peIeIbHOM 3HaYCHUU OTHOCUTENIbHOU BiiaxkHocTH 110 93 % mpu 40+C;

5) mpu BO3AEHCTBHH BUOPAIMOHHBIX HArpy3ok ¢ yactoroi 35 I'f[ ¢ aMIUIMTYI0W CMEIICHHUS
0,75 mwm;

6) mocine Bo3neiicTBUS Ha TPUOOPHI B TPAHCIIOPTHOH Tape TPAaHCHOPTHON TPSICKH C YCKOPEHUEM
30 m/c® mpu gactore yaapos ot 80 g0 120 B MEHYTY, TeMIepaTypbl oT MuHyc 50 10 mmoc 50+C u
OTHOCHUTENBHOU BraxxHocTH 710 98% mpu 35+C;

7) TUpu  BO3NEHCTBUM  WHIYCTPUAIBHBIX  PAJMONIOMEX HE  IPEBBIIIAIONIMX  HOPM,
npeaycMOTpeHHbIX B “OOIIECOI03HBIX HOpPMax JONYCKaeMBbIX WHAYCTPUAJIbHBIX paJuoOnoMex’
(Hopma 8 - 72);



8) mpu mpoBanax snekTpuueckoro HanpspbkeHust cetd 10 150 B Ha Bpemst He Oonee 1 ¢ mpu
MMATAaHUH OT CETH TIEPEMEHHOTO TOKa W IMOJHOTO MTpoBasia Ha BpeMs He MeHee 250 Mc.

2.3 AMmIuTyJa 3HAKOMEPEMEHHOTO AJIEKTPUYECKOTO HAMPSLKEHHS B NUICH(E CUTHATH3AIMU
npu uatesibHocTd  uinHHOro monytakta (0,7+0,15) ¢ u koporkoro mosnyrakta (0,05+0,01) ¢, B
(22£2).

2.4 AMmmuTyna SIEKTPUYECKOTO TOKa B MUIeH(e CUTHANU3AUUU IS MUTAHUS TOXKAPHBIX
W3BeIaTeNIel IPH JUTHHHBIX MTOJIyTaKTaX HanpspkeHus, MA, He 6oiree  10.

2.5 Dnektpuueckoe HanpspkeHue ajapecHoro curnana mycka ACIIT, B - (12+2) na Harpyske 1
KOwm.

2.6 CymMMapHBId 3JeKTpUYecKuid TOK Bo Beex nersix ynpasienus ACIIT, ve 6omnee - 0,3 A.

2.7 JInuTeapbHOCTh M3BEHICHUN O TIOXKape, BblAaBaeMbIX sl nepenaun Ha [1H, ¢, He meHee -
2.

2.8 MakcuManbHOE JIEKTPUIECKOe HANPSHKCHUE, KOMMYTHPYEMOE BBIXOJHBIMH KOHTaKTaMH,
pene “TpeBora” u “Heucnpasnocts”, B, He 6omnee - 80;

2.9 MakcuMalbHbBII SMeKTPUUYECKUN TOK, KOMMYTHPYEMBIA BBIXOJHBIMH KOHTAaKTaMH, peie
“Tpesora” u “Heucnpasaocts”’, A, He 6oee - 0,18;

2.10 IMotpebnsiemass MOIIHOCTH B JISKYPHOM peXUME, HE OoJiee:

1) 10 Bt - npu nuTaHWM OT UCTOYHUKA ITOCTOSTHHOTO TOKA ;

2) 10 B A — nipu MUTaHUU OT CETU TIEPEMEHHOTO TOKA.

2.12 TabapuTHBIE pa3Mepsl yCTPOHCTBa 0a30BOT0 U JIMHEHHOTO OJI0Ka, MM, He Ooee:

mmHa — 500; mupuHa — 145; BeicoTa — 205.
2.13 Macca, xr, He OoJree:

6azoBoro yctpoiictBa ¢ AKb - 15;

JINHEWHOr0 OJIOKa - 7.

2.14 Tlonuelii cpeHUi cpok ciyx0bl He MeHee 10 ner.

2.15 TlapaMeTpsl BCTPOECHHOrO HCTOYHMKA NHUTaHUsS (0OOpYIOBaHHME ODICKTPOIUTAHUS IO
JCTY EN 54-4):

1) BeIXOJIHOE HampspKeHue, B -20 +28;

2) | max a pauTenbHBIN TOK HATPY3KH, MA - 220;

3) I max b kpaTkoBpeMEHHBII TOK HArpy3KH MPU TECTUPOBAHUU
uHAUKaIMH, A =2,1;

4) I min Tok Harpy3ku, MA - 70;

5) aMIuIMTY1a MyJIbCallnii BBIXOIHOTO HANPsDKeHUs, B -<1.

6) HampsDKeHHE Ha aKKyMYJSITOpE, NPU KOTOPOM OTKIIOYAETCs Harpys3ka C IIEJbI0 3allUThl
aKKyMyJIsITOpa OT TiyOOoKO# paspsiiku, B - 10,5.

Bce 3HaueHus TOKOB pUBEIEHBI 0€3 yueTa 3apsIHOTr0 TOKa aKKyMYJISITOPOB.
TectupoBaHue HHAMKALMU IPOBOJUTCS Pa30BO, B TCUEHUU 2 CEKYH.

3 YKA3AHHME MEP BE3O0ITACHOCTU

3.1 Tlepen wawasom paboThl ¢ TpUOOpPaMU HEOOXOJUMO O3HAKOMHTHCS C TEXHHUYECCKUM
OINMCAHUEM U MHCTPYKILHEH 10 3KCIUTyaTallHH.

3.2 IIpu paboTe ¢ mpubopaMu IOKHBI OBITH IPUHATHI CIEIYIONIME MEPHI, 00eCTIeunBaIOIINe
0e30macHOCTh 00CITY)KMBAIOIIIETO MepcoHaa:

- mpuOOpBl JIOIKHBI OBITh HAJEKHO 3a3€MJICHBI IOCPEJICTBOM IOACOSAMHEHUS 3aKUMa
3aIIMTHOTO 3a3€MJICHUS K KOHTYPY 3aLIUTHOTO 3a3eMJICHHS;

- 323eMIICHHE JIOJDKHO OBITh BBITOTTHEHO TOJBIM IPOBOIOM CEYCHHEM He MeHee 4MMY;

- 00CIY)XMBAIONIMK TMEpPCOHAN JOJDKEH OBITh O3HAKOMIIEH ¢ WHCTpykiuend “IIpaBuia
TEXHUYECKOW AKCIUTyaTallMH IEKTPOYCTAHOBOK MOTpeOUTENIel M MpaBuiia TEXHUKH 0€30MacHOCTH
IIPH SKCTUTyaTAIlMK YCTAHOBOK MOTPEOUTENCH”, OnpeieIIronieil TpeOOBaHMs K CUCTEME 3a3EMIICHHS
U3MEPUTEIILHOW anmapatypsl U MEphI MPEJOCTOPOKHOCTH, KOTOPbIE HEOOXOIUMO COOIIIOIaTh MPH
paboTe ¢ mepeMeHHBIM IeKTpudeckuM Hanpsbkenuem 220 B.



4 COCTAB U3JAEJINA

CocraB nmpuboOpoB MpuBeIeH B Tab.2

Tabnumna 2
HaunmenoBanue u ycnoBHOe 0003HaUYEHHE Kon-Bo [Ipumeuanue
1 | IlpuGop nprueMHO-KOHTPOIBHBIH MOXKAPHBITA X-ot 2 o 60 cormacHo
[1I1KT1019-x-2 /TIIC-3M/ nn 1 KOJI-BY HUIEH(OB
[TIKII 019-x-2 Ex (IITIC-3M) CUTHAJIM3ALUHU
2 | 3amacHble 4acTy :
npenoxpanuteib BII1-1-5A 2
npenoxpanureis BI11-1-2A 2
npenoxpanutens BII1-1-4A 4
3 | MoHTa)XHBIE YaCTH:
pesuctop MJIT 0,25-4,3 kOm £5% *
pesuctop MJIT 0,25-3 kOm +5% *+1
JMoJT IoJiynipoBoaAHuKOBbIN KJ[521A *
4 | DKcmTyaTalliOHHAs TOKyMEHTAIUS:
nacropT 1
TO u UHCTPYKUHUSA IO IKCILTyaTalyu 1
5 | DTuKeTKH MIIOMOMPOBOYHBIC 4
[Mpumevanms: 1. MoHTaHBIE YacTH yCTAHOBJIEHBI B TpHOOpE.

2. TexHUYEeCKOE OMMCAHNE W HHCTPYKITUS IT0 AKCILTyaTalluu
nocTaBisieTcs B 1 9k3. HA OTrpy30YHYIO APTHIO.

5 YCTPOMCTBO U PABOTA W3EJIUAI

5.1 ®OyHKIIMOHATBHAS cXeMa MTPUOOPOB MPEICTaBIICHA Ha PUC.2.

PaboTa mpubopoB ocHOBaHa Ha MOCTOSTHHOM KOHTpOJIE JEKTPHUUYECKHX PEKUMOB B Hulekpax
omokamu BITP. B nexxypHOM peXuMe BETMUUHBI SJICKTPUYCCKUX TOKOB B NUTCH(ax HaXOIATCS B
COOTBETCTBYIOLMX MpejesiaX U MPUOOpPHI HE BHIAAIOT CUTHAJIOB TPEBOMKHBIX N3BELICHUI.

[Ipu cpabaTbiBaHMM MMOXKApHOTO HW3BELIaTeNss B OAHOM u3 nuieidoB curHanuzauuu, BITP
IIPUHUMAET U 3alIOMMHAET AIEKTPUUYECKU curHan “TpeBora”, BKJIIOYAET aJpeCHBId ONTUYECKUI
uHauKatop, BkitouaeT curHaid mycka ACIIT (ecam 3aman aBromatmueckuit myck ACIIT) wu
nepenaetr curHan B bKY. Ilpu stom B BKY BkiItouaeTcs rpynmnoBOil ONTHYECKUUA HHAMKATOP,
dbopmupyeTcs 3ByKOBOW TOHAIbHO-MOAYIHPOBaHHBINA curHan “TpeBora” u Ha COOTBETCTBYIOIIHE
Bx0J6l bP monarorcs anekTpuueckue HanpsKeHUs Uil BKiIroueHus pese “Tpesora”.

[Ipu oOpbIBE WM KOPOTKOM 3aMBIKAHWUM B OAHOM wu3 TwiekdoB  curHanmuzanuu BIIP
NpUHUMAeT M 3allOMHHAET DdJeKTpuueckuil curHan “HewucnpaBHOCTH”, BKIIIOYAET aJpeCHBII
ontuyeckuii nHauKatop u nepenaet curian B bKY. Ilpu atrom B BKY BkitouaeTcss onTuyecKui
WHIUKATOp, (OpMUpPYeTCsl 3BYKOBOW MPEPBHIBUCTHIA CUTHaAN “HemcnpaBHOCTH” W BBIKJIFOYACTCS
pene “HeucnpaBHOCTB”.

DJEeKTpUYEeCKOe MUTAHUE BCEX OJIOKOB NPUOOPOB oOOecreynBaeTCsl CTaOMIN3UPOBAHHBIM
onoxom murtanus (BII), Ha BX0J KOTOPOrO MOJIKIIOYAIOTCS MCTOYHHUKHA OCHOBHOTO M PE3EPBHOTO
AIIEKTPUYECKOTO MUTAHUS.

DnexTpuyeckas cxema MpuOOpOB BHINOJHEHA HA JAMCKPETHBIX 3JIEMEHTaX M HHTETpabHBIX
MHUKPOCXEMaX K-MOIl CEPHH.

5.2 KoHcTpyknus mpubopoB

[Ipudopsr o 20 mnweiigoB curHamuzanuu (ycTpoiicTBa 0a30BbIe) BBIIOJIHEHBI B BHIEC
HACTEHHOTO IKada.



B mepenneit neepue mkada s BU3YyadbHOTO KOHTPOJIS 32 COCTOSIHUEM OOBEKTa HMMEETCs
okHo. bioku BIIP, BKY u BII 3akpennensr B kopmyce. [Ipu CHSITHUM KpBIIIKH 00eCIIeunBaETCS
CBOOOHBIN JOCTYM K KJIEMHHUKaM IIeTiel NUIei(oB CUrHanu3aIiy, enei MeKTPUIeCKOTro CUrHaia
nycka ACIIT, ueneit nepegaun uzBenienuit “Tpesora”, “HeucnpaBHocts”, “OnoBemienue” u neneu
IEKTPUYECKOrO MUTAHUS.

[TpuGopsr cBeime 20 nweiioB cUTHANIM3AIMKA COCTOAT U3 yCTpoiicTBa 0a3oBOro u Oioka
JUHEHHOTO, CBS3aHHBIX COCTUHUTEIHHBIM KabeneM. KoHCTpykius Oloka JIMHEHHOTO aHAJOrMyHa
KOHCTPYKIIMH YCTpOWCTBa 0a30BOTO W COAEPXKHUT B cBoeM cocTtaBe 10 20 OIOKOB mpuema u
peructpanuu. J[ocTynm K COSAMHHUTEIBHBIM IJIaTaM MOAKIIOUYEHMs NUIeH(OB M Liemed curHana
nycka ACIIT nunHeiHoro 6;10Ka OCYIIECTBISAETCS IPU CHATHU KPBILIKH.

Buemnwuii Bua npuOOpoOB MpeCTaBICH B PUIIOKEHNH 6.

6 YCTPOMCTBO M PABOTA COCTABHBIX YACTEW W3JAEJIUS

6.1 PaGora BITP

[MpunnunuaneHast cxema BIIP npencrapneHa B npuiiokeHuH 1. DIEKTPUYECKOE COCTUHEHHE
BIIP ¢ apyrumu Gii0kaMu OCYIIECTBIIsIETCS PH oMol pazsemMoB X1, XS2. B coctas BIIP BxomsT
JIBA HE3aBHCHUMBIX JIyYEeBBIX KOMIUIEKTa, 00OECIEYNBAIOIIMX 00paOOTKY AJIEKTPUUYECKUX CUTHAJIOB,
MOCTYMAOIIMX C COOTBETCTBYIOIIHMX IIICH(OB CUTHATH3AIIHH.

Nmnynbesl mpsAMOyronsHOW (OpMBI € JUIMTENBbHOCTBIO AnuHHOro mnonyrakta 0,70c u
kopotkoro monxyTtakta 0,05 ¢ moctymaroT Ha koHTakTh 6,10 1 9,5 pazsema X2. IIpu 3TOM, CUTHAIIBI
C pa3beMa MoCTynaroT Ha BXoj Pic-mporieccopa.

B nmexypHOM pexuMe 53J€MEHThl KOHTpOJS HCIPAaBHOCTH MHulelda CHUTHAJIM3ALMH,
pacrmosioxeHHbIe B e KoHIle (cM.puc.l pesuctop R2 u nuon VD2), o0ecnieunBarOT 3JCKTPUICCKUI
TOK B JJMHUU B KOPOTKHM IMOJYTAaKT OKOJO 5 MA, a AJIEKTPUYECKHH TOK B JUIMHHBIA MOTYTaKT
OIIpeIeISIeTCsT KOJIMYECTBOM TOAKITFOUEHHBIX MTOKapHBIX M3BemaTeneii u He npesbimaet 10 MA.

B sToM ciydae npuOopsl He GOPMHUPYIOT CUTHANIBI TPEBOXKHBIX U3BEIICHUH.

[pu cpabaTeiBaHMK aKTUBHOT'O MOKAPHOTO HM3Bematesis (MM M3BEHIaTelNsi, padOTaIoIIero Ha
3aMBIKAHUE IICTH) JJIEKTPUYECKUH TOK B nulelde CHUTHAIM3AIMM B JUTHHHOM IIOJyTaKTe
yBenuuuBaercs g0 18 MA (orpaHuYeHHE TOKa BBINOJNHSAET KOMMYTAaTOp, CXeMa KOTOPOTO
NpUBE/ICHA Ha JIUCTE 2 MPHIOKEHUs 1).

IMpu stom, ¢ Beixoma kommytaropa curHaad SGNL1 (SGNL2) mocrymaer Ha Bxox Pic-
npoueccopa D1, kak curnan «Iloxap».

Ilpu cpabaTeiBaHMM W3BEIIATENSI C PA3MBIKAIOIIMMHCS KOHTAKTAMH DJICKTPUYECKHA TOK B
nuieiide CUrHajaM3alMu B KOPOTKOM IOJIyTaKTe yMeHbmaetrcs mo 1,5 MA 3a cuer yBenwmueHUs
compotusienus mvieida ¢ 4,3 kOm (R2 puc.l) no 15 kOm (R1+R2 puc.l). IIpu 3T0OM, ¢ BBIXO/a
xommyTtaTtopa curian SGNL1 (SGNL2) nocrynaet Ha Bxox Pic-mporeccopa D1 Toxke, kak curHai
«[Toxap».

[Ipn KOPOTKOM 3aMbIKaHUM B HUICH(E CUTHAIM3AIUU IIEKTPUYCCKUN TOK M B JJTMHHOM M B
KOPOTKOM IOJIyTaKTax yBenuyuBaetcs 10 18 MA (orpaHuueHHE TOKa BBIMOJIHSET KOMMYTATOP).
[Tpu stoM, ¢ Beixoga kommyTatopa curHan SGNL1 (SGNL2) nmoctymaet Ha Bxox Pic-mporeccopa
D1, xak curnan «HeucrnpaBHOCTBY.

[Ipu oOpbIBe MPOBOJOB AMEKTPUUECKUNA TOK B IUIeH (e cUrHaNIM3aluu B KOPOTKUN MOTYHEPHUO
cranoButcs Menee 0,4 MA. IIpu atom, ¢ Beixona kommytatopa curnan SGNL1 (SGNL2) noctynaer
Ha Bxoj Pic-mporieccopa D1 toxe, kak curran «HeucrnpaBHOCTE.

KommyTtatopsl ympasistorcst Pic-tiporieccopom. Beixomusie curnamst SGNL1 (SGNL2) ¢
KOMMYTaTOPOB JIOTHYECKH 0OpabaTbiBatoTcs PiC-poreccopoM M B 3aBUCHMOCTH OT WX 3HAYCHUH
BIIP mepexomut ¢ aexypHoro cocrosiuus B «lloxap» wnm «HeucnpaBuocts». IIpu stom, BIIP
BKJTIOYA€T COOTBETCTBYIOIIYIO WHIMKAIMIO W BhIJACT YIPAaBISAIONIME CUrHANBI Ha BXxoJ bBKY u Ha
BeIxox curuaiaosB ACIIT.



BITP wMeeT KHOMKHW YIpaBICHHS JJIs OTKJIIOUCHHUS NUICH(OB CUTHAIM3AIMN M BBIXOIHBIX
curnanos ACIIT.

BITP oGecrneunBaeT CBOEH CXEMOM MOCTOSHHBIM KOHTPOJb 32 COCTOSHUEM BBIXOJHBIX IIETIeH
(medidwr curnanuszanuu, curaansl ACIIT).

B pesynprate Pic-mpoueccop MO MOCTYNHMBIIMM CHTHAJIAM POHM3BOJUT JIOTUYECKYHO
00pabOTKy CUTYyaIlH U BBHITOTHSACT (PyHKIIUH:

- 3a[IOMUHAHHUE COCTOSHUS;

- BKJIIroueHue ngaukanuu Ha bIIP;

- Iepeiauy ynpasisitonmx curiaioB Ha bKY.

6.2 Pabota BKY.

[MpunnunuaneHas snektpudeckas cxema bBKY mpexacraBmena B OpuiIoKeHHH 2.
Onektpuueckoe coenuHenne bKY ¢ apyrumu 6mokamMu mpuOOPOB OCYIIECTBISIETCS C TTOMOIIBIO
pazbemoB X1, X2 1 pOBOTHBIMU CBS3SIMH '

- Ha aKKYMYJISITOPBI;

- Ha IUIaTy pelie.

BKY KOHCTpYKTHMBHO YCTaHOBJIEH Ha IJIACTMAaCcCOBOM MAaHENH, HA KOTOPOM TaKKe 3aKpEIsIeHbI
KHOIIKY BKJIFOUEHHSI OCHOBHOI'O U PE3€PBHOIO MUTAHUS U NIPEAOXPAHUTEIIH.

BKY BbinonHseT GyHKUNUN yHpaBICHUS U KOHTPOJIS:

- YIIpaBJIEHUS 3apsI0M aKKyMYJISITOPOB;

- yOpaBlieHUE MEPEKITIOYECHUEM MMUTAaHUS OT OCHOBHOTO MCTOYHUKA K PE3EPBHOMY M HA0OOPOT

IIpY NPOMAJaHUU U BOCCTAHOBJIEHUU HAIPSHKEHUS OT CETH NEPEMEHHOI0 TOKa ~ 220 B;

- KOHTPOJIS 3a HANPsHKEHHUSIMH OT OCHOBHOTo mctounwka mutanus ( ~ 220 B) u pesepBHOro
(akKyMyJISTOPBI);

- ynpasnenue BIIP;

- YIpaBJCHUE WHAUKAIMEH COCTOSHUM (MoXKap, HEUCIIPABHOCTH, OTKJIFOYCHUS, TUATHOCTHKA H
COCTOSTHHE TTUTaHHS);

- YIIPABJIEHUE 3BYKOBOM CUTHAJIU3ALUEH;

- YIIpaBJIEHUE OTKIIOUCHUEM;

- pyuHoro ympasienus (copoc, cOpoc 3Byka, TectpoBanue uuaumkaimu, «Ilyck» ACIIT,
OTKJIFOYCHHE 3ByKa OT CUCTEMHOM OIIMOKN);

- yOpaBlieHUEe TpaHCIsue curaaioB «Iloxap», «HeucnpaBHOCTE» U «OMOBEIICHUEY,

- KOHTPOJb 3a cOCTOsSIHUEM BbIXoAHOU menu «OmnosemieHrue» U «+ACIIT oOmmuii», a Takxe
¢dopmupoBanue HanpsokeHus nutanus (+5 B) s BayTpenneii cxemsr [IIKIT (BKY, BIIP).

Ha Bxox BKY nocrynator: -

- Beixoubie curHanbl BITP (IToxkap; Heucnipauocts; Otkirouenue 1IC; HCI);

- HanpspKeHue nutanus +24 B ot 6110ka ocHoBHOTO nutadus (cets ~ 220 B);

- HanpsDKeHue nuTanus +24 B oT pesepBHOTO 010Ka MUTaHUS (AKKYMYJISTOPBI).

BKY BbI1aeT curHaiibl yrnpaBiieHUs:

- na Bxox BITP (ITyck ACIIT; C6poc; TecT. uHAUKALIMHK);

- Ha Boixo I1ITKIT (Onosemenue; [loxap; HencripaBHOCTB).

BxonHoe HampspkeHne +24 B OT OCHOBHOTO MCTOYHHMKA IMHUTAHUS MOCTyHaeT Ha BXoj bKY
yepes pazbeM X S2, 3aKperyieHHOM Ha Kaoere.

Hanpsoxkenne +24 B BoipaOateiBaercsi cranmapTHbiM Oiokom mutanust AC/DC (CxemHoe
o6oznauenue bI1 B mpunoxenun 3).

B BKY He3aBHCHMO OT KaHala MOCTYIUICHHS HampspkeHus +24 B (0T OCHOBHOrO MCTOYHHKA
OUTAHUS WIH OT aKKyMyJsaTopoB) (opmupyercst obmias enb nutanus +24 B, mo kortopoit
obecnieunBaetcst BHyTpucxemuoe nuranue B [IIIKIT (BKY, BIIP, nnata pesne) u obecrnieunBaeTcs
BbIIaua BeIxoiHOTO HanpspkeHus + ACIIT oOmr.



OmnepaTuBHBIN TECTOBBIM KOHTPOJb OCYILIECTBISETCS HAaXAaTUEM KHOIKH «TECT
IH/I.».
OrknroueHne TpaHcsuauuu curHana «[lokap» — ocymiecTBiasercss ~— HaKaTUEM  KHOIKH

«TPAHCIJL. @ ».

OTKHIOIICHI/IG CHUI'HaJIa HCUCIIPAaBHOCTH PCJIC OCYHICCTBHHCTCH Ha>XaTHUCM KHOIIKH
«PEJIE @ ».

OtxiroueHne curuajia «OnoBeneHue» ocyecTisieTcs HaxaTtueM KHonku «OITOBII.».

COpoc pexxumMa MoKapHOU TPEBOTH OCYIeCTBIIsIeTCs HaxaTreM KHonkn « CKUJJAHHS».

OTkiroueHre 3BYKOBOTO CHUTHAJIa MPU CHCTEMHOW OIIMOKE OCYIIECTBISETCS KHOMKOW «3B.
CHUCT. IIOM.».

Pyunoii 3annyck ACIIT ocymectisercsa HaxatueM KHonku «IIYCK ACIIT».

Cocrosiane pexxumoB [TTKIT otoOpaskaercs rpynmnoBbIMH HHAMKATOPHBIMH CBETOHOAAMHU:

- «I[TOXEXA @ »:
- «<HECTIPABH. @ »:
- «c BUMKHEHHA @ » -- TPYIIOBBIE.

KonkpeTtHoe coctostaue «Iloxap» mo 30HaM oToOpakaeTcst mHaAnKaiuei Ha BITP.

KoHkpeTHOE COCTOSHHME HEHCIPAaBHOCTEH MO 30HAM OToOpaxkaercss mHaukanued Ha BIIP, a
JIpyryue HeUCIpaBHOCTH — Ha nlaHenu bKY.

KonkpeTHsbie oTkioueHust otoopaxatorcs Ha nanenu bKY Huke rpynnosoro

unmKatopa «BUMKHEHHST @».

Numukatop «JITATHOCTHUKA» BkitodaeTcs MmMpu MPOBEACHUU TUATHOCTUKH. J(MarHocThka
MPOBOJUTCS MIPU BKJIIOUeHUH TUTaHus. st aToro Heooxoaumo Haxath kHonky «TECT IH/[.» wu,
YACPKHUBAsl €€ B HAKATOM COCTOSIHUM, BKIIOYUThH MUTAHKUE OT OCHOBHOT'O U PE3€PBHOI0 UCTOYHUKOB
nutanua. Knaonky «TECT IHI.» oTnycTuTh mocjie Hayana JAMarHOCTUKH — BKJIIOYEHHE
unmkaropos «<HECITPABH. @ » Ha BIIP.

6.2 Ycrpotictea 6a3oBeie Yb, YB-1.

VYerpoiicTBo 6a3oBoe Vb npencrapnser coboit npubop no 20 umeridop curnammzanuu, a Yb-1
— Ha 10 wmeiidos. IlpuHnmMNMambHas dJIEKTPUUECKas cXeMa ycTpoiictBa 6a3oBoro Yb
mpeJicTaBicHa B NMpWIokKeHHH 3. YcTpoiicTtBa 6azoBwie coxepkat Osoku BIIP, BKY, BII, Biaoku
akkymyinsitopoB, [lnater pene, Ilnatel kommyTtanuonHble. CoeanHeHHUE 0a30BOTO YCTPOWCTBA U
JMHEHHOTO OJI0Ka OCYIIECTBISACTCS MPU MOMOIIH pazbeMoB XI.

6.3 biok nuneiinbii (BJI).

JIuHeWHbIH OJIOK TPEACTaBISCT COOOW JOTOIHUTEIBHOE YCTPOHCTBO (PaCHIMPHUTEh), KOTOPOE
COBMECTHO ¢ 0a30BBIMH YyCTpOHCTBaMHu cocTaBisieT npubopsl 10 60 muieiidoB curHanmusanuu.
[IpuHnunuanpHasi DJICKTPUUYECKas CXema MpeJICTaBlieHa B npuiokeHuu 4. JImHehHbId OJI0K
coaepxur a0 20 BITP.
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6.4 OGecnieyeHre NCKPOOE30TACHOCTH.

HckpoOe30nacHOCTh AMEKTPUIECKUX 1ieneit nueidon mpudopa ITIIKII 019-2/60-2 Ex ¢
ypoBHeM “ib” “B3pbIBOOE30MIACHBII” NOCTHTACTCS CICIYIOUMMU KOHCTPYKTUBHBIMH U CXEMHBIMH
pEIICHUSIMH:

- IpUMEHEHHEM B HMCTOYHHMKAX IMUTAHHS MPUOOPOB TpaHCHOPMATOPOB, COOTBETCTBYIOIIMX
tpeboBanusam 11.1.8 TOCT 22782.5;

- OrpaHMYCHHEM HAIPSDKCHHsT W TOKa B I[eNMU NUICHPOB ¢ MOMOIIbI0 OJoKa OaphepHOit
MCKPO3AIIHUTHI, COCTOSIIETO M3 IIYHTHPYIOIMX CTAOMIUTPOHOB W OTPAHUYUTENIHHBIX PE3UCTOPOB
YCTaHOBIICHHBIX JI0 U TIOCJIE CTA0MINTPOHOB,;

- OrpaHUYEHHEM NapaMeTpoB (MHIYKTUBHOCTH M EMKOCTH) ILIeH(a;

- Hamu4reM MapkupoBku B3peiBo3ammuThl "EXIDIICTS” B komiiekTe TTITKIT 019-2/60-2Ex
U TpeaynpeauTeNnsHol Haamucu "uckpobesomacHbie nenu” Ha Onokax bU3-2, bBU3-4, bU3-10,
bU13-20.

7 PABMEILEHHME U ITIOJAI'OTOBKA K PABOTE

7.1 TlpuGopsl MODKHBI yCTAaHABIWBATHCS B TOMEIICHUH, CICIHATBLHO OTBEICHHOM IS
pa3MeIIeHHs YCTPOMCTB OXPAHHO-TIOKAPHOW CUTHATTU3AIIHH.

YCTaHOBKY ClIeIyeT OCYIIECTBISATh C YIETOM CIEAYIOIUX TEXHHUECKUX JaHHBIX TPHOOPOB:

1) MakcuMaabHOE KOJMYECTBO M3BEIIATENICH, BKIIOYAEMbIX B OJUH IUICH( B COOTBETCTBHH C

JIGH B.2.5-13-98:

Pa3MBIKAIONMMHU U 3aMBIKAOIMMHA KOHTAKTAMH, IIIT. - 50

aKTHBHBIX U3BEIIATEIIEH, IIIT. - 20

UIIP (o cxeme ¢ KBUTHPOBAHUEM) - 1

MaKCHUMAaJIbHOE KOJIUYECTBO, IIT. - 50;

2) yBenuueHue TmOTpeOnseMord MouHocTH rnpu  noikiaodeHur 100 mT.  aKTUBHBIX

U3BelIaTelIeH.
OT OCHOBHOTO HCTOYHUKA NUTaHus, B,A, He Oosee - 2
OT pe3epBHOI0 UCTOUHUKA MUTaHus, BT, He Oonee - 2.

[Ipu HEOOX0AMMOCTH MOAKIIOUYEHMSI B OAUH Jy4 Oosbiero koauuectsa UIIP noakmrouenune nux
HE0OXO0IUMO BBIMOJHSATH 110 CXeMe 0€3 KBUTHPOBAHMSL.

s yctaHOBKM TpHOOPOB HEOOXOIUMO HAa HECYIIeH BEPTUKAIBHOW MOBEPXHOCTH HAJIEKHO
3aKkpenuTh 4 mrypyna . MM B COOTBETCTBUM C YCTAHOBOYHBIMHU pa3MepaMu, YKa3aHHbIMHU B
MPWIOKEHUU 7/, C TAKUM pacdyeToM, YTOObl HUKHUM Kpai MPHUOOPOB NMPHU €ro YCTAaHOBKE HaXOIUJICS
Ha paccTosHUU Ookono 1,6 M OoT moBepxHOCTH mosia. HaBecuth mpuOOpel HAa YCTaHOBIICHHBIE
LIYpYTBL

7.2 s mpu6opos Ha 30, 40, 50 u 60 syueit coequauTh pazbemsl Yb u JIb.

Vb u JIb coemuHHUTh TUTaHKAMU CBEPXY U CHHU3Y (CM. IpuiiokeHue 6).

7.3 Ilocne yCcTaHOBKYU MPUOOPHI HEOOXOAMMO MOAKIIOYUTE K JTMHHUU 3aIMUTHOTO 3a3eMJICHUS, K
coeMHUTENbHBIM KieMHUKaM Yb u BJI moaxmounts nuHuM nwvieiidoB curHanuzammu IC,
CHUTHAJIbHBIE TpaHCIAUWOHHbIE JUHUM, JuHMU nycka ACIIT, snexkTpuyeckue JMHUM WCTOYHHKA
nutanus (cetb ~ 220 B).

[MapameTpsr nogkmogaeMbix JuHUE [IIC He TOJDKHBI BRIXOIUTH 32 JIOMyCKaeMbIe Mpeaeibl Y R
muH.< 0,47 kOm, Ryt > 50 kOwm.

MaxkcuManbHbIi AUaMeTp MPOBOJOB, TMOJKIIOYAEMBIX K KJIEMHHKaM MpHOOpOB HE JOHKEH
ObITE O0stee 1,0 MM.

C nenpro Ipe0TBPAIICHHS BBIX0AA U3 CTPOS AJIEMEHTOB, BKIIIOYAIOIINX YIEKTPUUECKUN CUTHAI

nycka ACIIT, Heo0xoauMo napauieaTbHO 0OMOTKAM peJie, K KOTOPhIM OKII0YAI0TCs JIMHUU
curnana mycka ACIIT, moaKIo4nTh AUOBI C MIPEIENIFHO JAOIYCKAeMbIM OOpPaTHBIM HaNIPSHKECHUEM
He menee 50 B. [Ipu BeIOOpe THIa pesie Heo0X0AUMO PYKOBOJICTBOBATHCS CyMMAapHBIM TOKOM B
munusx ACIIT we 6oxee (0,3 £0,05) A. [lns mycka cpeiCTB MOXKAPOTYIICHUS 110 HECKOJIBKAM
HarpaBJICHISIM HeOOXOIMMO MPUMEHSTH pelie, MOAKI0YaeMble B COOTBETCTBUH C MPUIIOKEHHEM 5.
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7.4 JIns paboThl IPUOOPOB B YCIOBUSIX BO3AEHCTBUS IEKTPOMATHUTHBIX ITOJIEH C HOPMaMH IO
I'OCT P 50009-92 (YII2) co cTemeHbO KECTKOCTH 2 MOJAKIYaeMble K MPHOOPY CHUTHAJIbHBIC
TPAHCIALMOHHBIC JUHHU JOJDKHBI OBITh BBHITIOJHEHBI SKPaHUPOBAHHBIM MpoBoAoM Tuna MITd3,
MI'IIB3 u np. DxpaHbl AOKHBI OBITh MOJIKIIIOUEHBI K JIMHUW 3alIUTHOTO 3a3eMiieHus. [Ipubopbl
obecneunBaroT YK1, YK2, VK3, VK5, VII1 - no 2 cTeneHu »KeCTKOCTH, a TAK)KE€ COOTBETCTBYIOT
Hopmam UITL.UK1 mist HeXUIBIX 37aHUN U HE TTOAKITIOUAEMBIX K 3JIEKTPOCETAM KHUJIbIX 3aHUH.

8 TIOPAIOK PABOTHI

8.1 Tlocnme mpoBeleHUsT BCeX pabOT MO pa3MEIICHHWIO M TIOJATOTOBKE K padoTe BKIIOYAIOT
MpUOOPHI U MPOBOAT UX IKCIUTyaTAIMIO B CJIEIYIONIEH MOCIEA0BATETHHOCTH.

HaxaTh KHONIKU BKJIIOYEHHUSI OCHOBHOI'O « > U PE3EPBHOIO « » UCTOUHUKOB NMUTAHUSI.
[Ipu 3TOM TOJIKHBI KPATKOBPEMEHHO BKJIFOUUTHCH BCE MHAMKATOPHI, a HHaukaTop « KMBJIEHHS»
OCTAETCs BKJIIFOUEHHBIM IMOCTOSTHHO.

Ecnu Oynet BKIIOYEH TOJIBKO PE3EPBHBIA HCTOYHUK, TO MOCJIE KPATKOBPEMEHHOTO BKIIOUCHUS
BCceX MHIUKaTopoB, nHaukatop «KMBJIEHH» ocTaercs BKIIOUEHHBIM B UMITYJIbCHOM PEXUME U
Bktovarorest uaaukatopel «<HECITP ABH. @ », «bXX» 1 3ByK, CUTHAJIM3UPYST O HEUCIIPABHOCTH
B NUTAHUH.

Ecnmu Oyner BKIIOYEH TOJNBKO OCHOBHOW HCTOYHHMK IHTaHUSA, TO TOCIE KPAaTKOBPEMEHHOTO
BKJIFOUEHHUA BCEX MHIUKATOpOB, uHANKaTOp < KMBJIEHHS» ocTaercst BKIFOYEHHBIM B TOCTOSIHHOM
pexxume u crycta 100 c, He Gonee Bkmouarotrcs unaukaropsl «<HECITPABH. @ », «bX>» n
3BYK, CUTHAJIM3UPYS O HEUCIIPABHOCTHU B MUTAHUHU.

IIpyu HEOOXOAMMOCTH NMPOBEJEHMSI IUArHOCTUKH J0 BKIIOYEHUS MUTaHUS HEOOXOJUMO HaXaThb
kHonky «TECT. IH/I.» 1 BKJIIOUMTH OCHOBHOH U p€3€pBHBIA HCTOUHUK MUTAHUS.

Kuonky «TECT. IHJl.» ynepkuBaTh 10 Hayana JUarHOCTHUKHW — CBEYEHHE WHIUKATOPOB
« @ » Ha BIIP. Ilocne vero knonky « TECT. IH/[.» oTmyCTHTS.

[lonTBepsk/ieHNEM BBIIIOJHEHUSI TUArHOCTUKU €CTh CBEUEHUe cBeToauoia «/luarnoctuka». B
npoLecce AMArHOCTUKH BBIIOJHSIOTCS YEThIPE TECTA!
- TecT | - mpoBepka peakuuu npudopa Ha KopoTkoe 3ambikanue B LIIC;

- tecT |l - mpoBepka peakuuu npudopa Ha oOpsIB B 11IC;

- tect Ill - mpoBepka peakiuu npubopa Ha curHai "Tloxkap" oT akTHBHBIX M3BEIIATENICH THITA
CII1212-5 nau aHAJIOTUYHBIX

- tecT |V - mpoBepka peakiuu npudopa Ha curnan "lloxkap" oT m3Bemareneld ¢ HOPMaJIBHO
3aMKHYTHIMH KOHTAKTaMHU.

[Ipn warHOCTHKE CBETOBass M 3BYKOBAas CHTHAJIM3alus padoOTaeT, a BHENIHWE CHUTHAJBI
npubopom He BbIalOTCs. [0 OKOHYaHUIO BBITIONHEHUS TUATHOCTUKH CBETOAUOJ «JlMarHocTHka»
TacHEeT, W MPU OTCYTCTBUH I10KAPOB, HEHCIPABHOCTEH M OTKIIOYCHHH MPHOOp TEPEXOJUT B
JEKYPHBIA PEKUM.

g mycka ACIIT B pyunom pexume Haxmute kHonky «I[IYCK ACIIT».
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[Tocne BbIMONIHEHUST BCEX MPOBEPOK KHOIMKH OPTraHOB YIPABIEHHUS], 32 UCKIIOUCHUEM KHOIIOK
BKJIFOYEHHUSI OCHOBHOT'O W PE3€PBHOTO MCTOYHHUKOB MHUTAHUS, TOJDKHBI HAXOJIUTHCS B OTKATOM
MMOJIOKCHHUH.

OOcyXUBarOIMA MepcoHan (OmepaTopbl) CHCTEM OXPAHHO-TIOKAPHOW CHUTHAJIM3AIHH,
coiepKamux MpuOOpPHI, JOKEH OBITh O3HAKOMJICH C HACTOAIIUM TEXHUYECKHUM OINHMCAHHEM U
MHCTPYKIMEH MO OJKCIUTyaTallid M C COOTBETCTBYIOIIUMHU JODKHOCTHBIMU HWHCTPYKIIHSIMH,
perIaMeHTUPYIOIIUMH UX JEHCTBUA B CIIydae MOCTYIUICHHUS! CUTHAJIOB TPEBOKHBIX U3BEILICHUN.

[Ipubopsl mpemHa3HadeHbl UIsi pabOTBl B JBYX OCHOBHBIX pPEXHUMax OJIOKOB Mpuema u
perucTpaIuu.

- Ie)KYPHBIA CUTHAIM3ALIMOHHBIA PEIKUM,;

- IeKYPHBINA pekuM ¢ aBToMatnueckuM myckom ACIIT.

[Ipy mocTymaeHWH C 3alUIaeMOro OOBEKTa JIIEKTPHYECKOTO CHTHaja TPEBOXKHOTO
M3BEIICHUS BKJIIOYAETCS COOTBETCTBYIOUIMI aJpPECHBIM M TPYNIOBON ONTHYECKUE MHIUKATOPHI U
3BYKOBOW curHainu3atop. OJHOBPEMEHHO Takxke cpabaThiBaeT TPAHCIAIMOHHOE pejie CHUTHaja
“TpeBora” u Beigaetcst curnan “OnoBelnieHue” .

[Ipyn HEOOXOIUMOCTH TPAHCISIIIUOHHBIE pejie curHaa «Tpeora», currana «OnoBemeHue» u
(nnm) «HeucnpaBHOCTB» MOYXKHO OTKITIOUYHTH,

HaxxaB kHonku « TPAHCJI. @», «PEJIE (£} ».

Jist  oTKOYeHUsT TpaHCHsIuM curHaida «OroBeleHre» HEeo0XO0IMMO HaXaTh KHOIKY
«OTTOBIHI.».
3BYKOBOH CHTHal OTKJIIOYAETCsS KPATKOBPEMEHHBIM Ha)KaTHEM Ha KHOIKY « @»,

a cOpoc BceX MOCTYIUBIIMX CUTHAJIOB OCYIIECTBIsIETCS HakaTrueM Ha kHonky ~CKUJIAHHSA”.

C uenpio yMeHbIIeHUsI BeposiTHOCTH JioxkHOTo mycka ACIIT B momemienuu, o00pynoBaHHOM
CpeICTBAMU aBTOMATUKH, HEOOXOIUMO YCTaHABIMBATh HE MEHEe JBYX IOKapHBIX H3BEIIATEINICH,
MOJKIIOYCHHBIX K pasiuyHbiM Inieiidam curHamm3ammu. B 3TOoM  cioydae ycTraHOBKa
ABTOMATUYECKOTO TIOKAPOTYIICHHS JIOJKHA BKJIKOYATHCS 10 OJHOBPEMEHHOMY CHUTHAIIYy IyCKa
ACIIT, noctynaromieMy ¢ AByX HUIeH()OB CUTHATU3ALINH.

OmnepaTopy IpH MOCTYIUICHUH CUTHAJIOB TPEBOXKHBIX M3BEIICHUI HEOOX0AUMO 3a(UKCHUPOBATH
HOMepa HUIeH(POB CUTHATIHM3AINH, C KOTOPBIX MOCTYNWIa UHQOpMalus, © BpeMsl MOCTYIUICHUS,
[OCJIe Yero HakaTh KHOIKY OTKJIFOYEHHUS 3BYKOBOT'O CHUTHaja « ». Tocnenytrommue

He@BHﬂ orneparopa HJOJDKHBI CTPOro COOTBCTCTBOBATH IlOJDKHOCTHOﬁ HHCTPYKIHH.

8.2 ObecneueHne UCKPOOE30MaCHOCTH MTPU MOHTaXKe pubopa.

[Mpu monTaxe npudopa IIIKIT 019-2/60-2 Ex HeoOX0IMMO pyKOBOJICTBOBATHCS HACTOSIIAM
TEXHHYECKUM onucanueM, riaBod 7.3 I1VD, rmaeoit 7.3 IlpaBmi Oe3omacHOW 3KCILIyaTaluu
SIIEKTPOycTaHOBOK motpebutencii  ([IBDDII), u apyruMH HOPMATHBHBIMH JTOKYMEHTAMH,
JIEHCTBYIOIMMH B JAHHON OTPaCiIy IIPOMBIIUICHHOCTH.

[epen MmoHTakoM TprOOpa HEOOXOAMMO OCMOTPETh €T0 COCTABHBIE YAaCTH, 0OPaTHB BHUMaHUE
Ha!

- MApPKUPOBKY B3pBIBO3AIIMTHI Ha OJI0Kax OapbrepHOi nckposamutsl bU3-2...20;

- IIEJIOCTHOCTD KOPITYCa U COCTABIISIOIINX 3JIEMEHTOB.

[lapaMeTpbl BHEIIHMX HCKPOOE30MACHBIX LieNeil He JOKHBI IPEBBIIIATh  CIIEIYIOIIMX
3HAYEHUMN!

- MaKCHMaJbHasi MHIYKTHBHOCTh COCIMHUTEBHOMN THHIH, MI H -1,0;

- MaKCHUMaJIbHasi eMKOCTh COCTMHUTEILHON JIMHUH, MKD -0,1.
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Wzeematenu mnoxapueie CI1-212-5 Ex, MUIIP EX 1MOKHBI TOJIKIIOYATHCS TONBKO K
HMCKpOOE30IacHbIM BbIX0AaM OJI0KOB OapbepHOU nckpo3ammTbl bU3-2...20.

8.3 ObecrneueHue B3PHIBO3AMUIIICHHOCTH TIPH IKCILTyaTaIIHH.

Ipu oskcrmyaranmum mpubopa ITITIKIT 019-2/60-2 Ex HeoOXoauMo  pyKOBOJCTBOBATHCSI
HACTOSIIMM TEXHHUYECKUM omnucanveMm, TnaBoud 7.3 IIYD, rmapoit 7.3 IlpaBun Oe3omacHoit
9KCIUTyaTalluH MEKTPOYyCTaHOBOK moTpebutesneii (ITBIIII).

C menpro obecrieueHus B3PHIBO3ANMIIICHHOCTH TprOOpa B MPOIIECCe IKCILTyaTallii OH JIOJDKCH
MOJABEPTaThCsl CACTEMATUYECKOMY BHEITHEMY H MIEPHUOTUICCKOMY OCMOTPAM.

[Tpu BHemHEM OCMOTpE Mpubdopa HEOOXOIUMO MTPOBEPUTD:

- 1IJIOCTHOCTh KOPITYCOB €0 COCTaBHBIX YaCTEH,

- HaJTMYME MapKUPOBKH B3PHIBO3AIIUTHI,

- HaJIM4Ke 3a3eMJICHHUS,

- IETIOCTHOCTh COEMHUTEILHBIX MPOBO/IOB.

DkcrutyaTaiysi mpulopa ¢ MOBPEKJICHHBIMU KOPIIYCaMH €ro COCTAaBHBIX YacTeH, H3O0JIALINHU
COEMHUTEIBHBIX MPOBOJOB U 3a3€MJICHUS 3alpPEIIaeTCs.

9 TEXHMYECKOE OBCJIIYX XUBAHUE

9.1 B exenHeBHOE TeXHMYECKOe O0OCIyXuBaHME MNPUOOPOB  BXOJUT IMPOBEPKA
paboTOCIOCOOHOCTH € TIOMOUIBIO JUArHOCTHKU (METOJbI TMPOBEPKM H3JIO0KEHBI B pas3fene
[MOPAJJOK PABOTEI).

9.2 Omun pa3 B 6 MecsieB HEOOXOAMMO MPOBEPITh PabOTOCIIOCOOHOCTh BCEH CHCTEMBI
OXpaHHO-TIOKAPHON CUrHanM3anuu (MOXKapHBIA H3BELIAaTeNb, MPHEMHO-KOHTPOJIBHBIN MpUOOp,
BBIHOCHBIE TIPUOOPHI, BKJIO4aeMble snekTpuueckuM curraiom OIIOBEHIEHUE, mpubopsr,
npunumMarone curHansl TPEBOI'A, HEUCIIPABHOCTD, npuGopbl, mpuUHUMAOIIUE CHUTHAI
nycka ACIIT). [lyis 310ro HeoOX0IMMO BBI3BAThH

cpabaTbIBaHHE aBTOMATUYECKOIO WJIM PYYHOT'O H3BEUIATENS U MPOBEPUTH pabOTOCIIOCOOHOCTD
pruOOPOB B COCTABE CUCTEMBI.

9.3 OmuH pa3 B roa HEOOXOAMMO IPOBEPUTH SIEKTPUUYECKOE COINPOTHBICHUE MEXKIY
OpoBOJaMM HUIeia CUTHANM3ALMKM U DICKTPUYECKOE COMPOTHBICHUE IPOBOAOB LUICH(OB
curHaiguzamuu npudopom tuna 114340 TY 25-04.3300-77, a Taxke NPOBEPUTH HAJEKHOCTH
COECIMHEHN.

9.4 JlaHHBIE O TEXHUYECKOM 00CITY>KHBAaHUHU HEOOXOAUMO BHOCHUTH B MACIIOPT U3JENHUS.

10 MAPKMPOBAHUME U TINIOMBMPOBAHUE

10.1 Ha 3aBojackoil Tabmu4Ke, 3aKpeTUICHHOW Ha OOKOBOW CTEHKE 0a30BOTO YCTPOKHCTBA,
HAHECEHBI:

- TOBapHBII 3HAK MPEANPUATHI-U3TOTOBUTEIS;

- 06o3HaueHue npuodopa,;

- HOpﬂI[KOBI)If/'I HOMCED IO CUCTEMC HyMCpallun HpeI[HpI/IﬂTI/ISI-I/IBFOTOBI/ITe.HSI;

- JlaTa BBITYyCKa;

- 0003HaUEHHUE CTENEHH 3alIUThl 000JI0UYKH MPUdOpa.

10.2 Ha TpaHCHOPTHYIO Tapy HAaHECEHBI CJCAYIONIHNE OCHOBHBIC. JIOTIOJTHHUTEILHBIC,
uH(OPMAIIOHHBIE HAJMUCH U MAaHUITYJISIIIUOHHBIE 3HAKU!

- HAMMEHOBAHUE TPENPUITUS-U3TOTOBUTEIS;

- HAMMEHOBAHUE U YCIOBHOE 0003HaUeHHE PHOOopa;

-Troa u Mecia1 yr[aKOBI)IBaHI/I}I;

- OCTOPOXHO, XPVYIIKOE!,

- BEPX, HE KAHTOBATHD;
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- BOUTCA CBIPOCTU no I'OCT 15192-77,

- 3HaK cooTBeTcTBH 110 JICTY2296;

- Homep cranmapta JICTY EN54-2, momep TY wu aapec umsroroButens (ykasblBacTcsi B
nacropTe).

10.3 B npubopax omioMOupOBaHbI:

ycTpoiicTBa 6a30Bble M OJIOK JIMHEHHBIH - MIOMOMPOBOYHBIMHU 3TUKETKaMM, TPAHCIIOPTHAas
tapa - uiomOamu o I'OCT 18677-73.

10.4 [1ns mmoMOupoBaHust MprOOPOB HA MECTE IKCIUTyaTaIMH MIPETyCMOTPECHBI

IJIOMOMPOBOYHBIE 3TUKETKU B KOMILIEKTE.

10.5 Ha 6noke BU3-2, BU3-4, BI13-10, B13-20 nputopa [IIKIT 019-2/60-2 EX nomkHa ObITH
HaHeCeHa MapkupoBka B3peiBo3ammuThl “EXIDIIC B koMIuTekTe TITKIT 019-2/60-2 EX”.

11 TAPA N YITAKOBKA

11.1 Tlepen ymakoBbIBAaHHUEM MPUOOPHI TMOABEPTarOTCS BPEMEHHON MPOTHUBO-KOPPO3MOHHOU
zanmte o 'OCT 9.014-78. IIpubopsl otHOCSTCS K Tpymnme 111-1, BapuaHT BHYTpeHHEH yNaKOBKH -
BY-5, BapuaHT BpeMEeHHOI IPOTUBOKOPPO3MOHHOH 3amuThl - B3-10.

11.2 TTpuGops! ynakoBansl B siimuku trmna 111-1 mo TOCT 2991-85.

11.3 Macca HeTTO, KT, HE OoJiee:

- 0a30BOr0 yCTPOICTBA - 15;

- TMHENHOro OJ0Ka - 7.

12 TIPABUJIA XPAHEHUA

XpaHeHue TPUOOPOB B YIAKOBKE JUISI TPAHCIIOPTUPOBAHHS JIOJDKHO COOTBETCTBOBATH
yenousMm 1 mo  T'OCT 15150-69 B mnonoxxenum, ompeaensemom 3Hakom  BEPX, HE

KAHTOBATD.
["apaHTUITHBINA CPOK XpaHESHUS TPHOOPOB - 9 MECSIIEeB CO JIHS U3TOTOBJICHHS.

13 TPAHCIIOPTUPOBAHUME

13.1 TpancnoptupoBaHue NPHOOPOB B YHAKOBKE MPEIANPHATHI-U3TOTOBHUTEINS JOIDKHO
COOTBETCTBOBATH ycsoBUsM xpaHeHus 3 no 'OCT 15150-69 s MakpoKIMMaTUYECKUX pailoHOB C
YMEPEHHBIM M XOJOAHBIM KIIMMATOM.

13.2 Tlorpy304H0-pa3rpy304Hble pPabOTHI JOJDKHBI IPOBOUTHCS C COONIOJICHHEM TpeOOBaHMI
I'OCT 12.3.006-76 u I'OCT 12.3.021-80.

13.3 Bo Bpems morpy304HO-pa3rpy304HbIX paboT, TPaHCIOPTUPOBAHUS MPUOOPHI HE JOJKHBI
MIOJIBEPTaThCs PE3KUM yAapaMm.

Crnoco0 yKJTaaKu U KperuIeHus SIIUKOB Ha TPAHCIOPTUPYIOIIEe CPEACTBO JOKEH UCKII0YATh
UX NEpEeMEIICHNE.
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1 — u3BemaTeNb ¢ HOPMaJIbHO-3aMKHYTBIMA KOHTaKTAMHU,;

2 — u3Beniarens CI1212-5 (JIATI-3);

3 — u3BemaTeIb C HOPMAJIbHO-PA30MKHYTHIMU KOHTAKTaMH,

R1 — pesuctop MJIT-0,25-11 kOwm * 5%j;

R2 — pesuctop MJIT-0,25-4,3 kOwm * 5%,

VD1, VD2 — auox nonynpoBoanukoBbiit K/I521A wnu m1060¥ KpeMHUEBBIH 110/ ¢ 00paTHBIM
TokoM He Oosee 10 MKA 1 0O6paTHBIM HanpspkeHueM He MeHee 50 B;

UIIP — n3Bemaresns MoKapHbli py4HOU, BKIFOYEHHBIN 110 CXEME C KBUTHUPOBAHUEM.

MaxkcumanbHOe KOJTMYECTBO M3BEIIATeNeH, BKIIIOUYAEMbIX B OJIUH 1LICH}:

C Pa3MbIKAIOUIMMU U 3aMbIKAIOIIMMHU KOHTAKTaMH, LT -50
akTuBHBIX n3Bemmatenei (CI1212-5), mr - 20
pyunbix usBerniareneir UIIP (o cxeme ¢ KBUTHPOBAHUEM), IIIT -1

MaKCcUMaJbHOEe KOJWYECTBO, T -50

[Ipu HEOOXOANMOCTH MOAKIIOYEHUS B OAUH Jy4 Oosbliero konuuectsa UIIP, noakntouenue
UX HeOOXOAUMO BBIMOJIHATH 110 cXeMe 0€3 KBUTUPOBAHMSL.

Cxema noakiaruyeHus 0;10ka 0apbepHoi nckpo3amuThl B I C
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OYHKIHUNOHAJIBHASA CXEMA ITPUBOPA HA 60 HIC

| CUTH. JIUHHA | NP Y EU Bl | 220 B I
i ACIIT I .
curd. JuHus 11 |
. Ne 1 - 24 B
ACIIT II «————— .
HE AKK |
. %
I s | .
e | ' e ronn |
o OnoBelleHne .
| |5 1 curn. munus I NP LU BKY
7 —> S| |
: ACIIT 1 " AU = | .
! curd. quHus 11 ” EP g |
| ACIIT 11 Ne 10 7 e |
| " gl
: curn. mHwal | eqp L Bnok nuHenHbIN I
| ACIIT I |
: curd. quHus 1[I .
I ACIITIT Ne 1 I
| |1 |
. I |
= [ 1 .
2! |
: E CUTH. JTuHuUS | BI1P U .
| ACIIT | |
I curd. quHus 1[I .
; ACTIT II Ne 20 |
BIIP - OJIOK MpueMa U perucTpaluy,
BKY - OJIOK KOHTPOJISI ¥ YIIPABIICHUS;
BI1 - OJIOK IIUTaHUA,
BP - OJ10K peue;
AKK - AKKyMYJISITOPBI,
U - BeIXogHOE Hanpsokenue mia nutanust bKY, BIIP, BP;
) ™ - cuMBOJI, 0603Havaronmii curHan «[loxap»,

Ar” - cuMBOJI, 0003Havaromuii curnan «HeucnpaBHOCTE».

Puc. 2
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Ilepeyennb 3s1emenToB BITP

1lo3.
0003H.

Haumenosanue

Kon.

IIpumeuanue

BQ1

Keapyesuviii pezonamop 10 MI'y

Konoencamopuwi

Cc2

K50-35-16B-47 mxD

Bwisoonori

C1,5-7

CL21B104KBN

34

CL21B270JBN

C8,9

CL21B334KBN

C11,13

CL21B102KBN

C10,12

CL21B474KBN

N N NN

Muxpocxemvl

D1

PIC16C622A-20 I/P

Kopnyc DIP18

D2,3

TPIC6C595

Kopnyc SOIC16

D4

74HC32D (74HCT32D, 74AHCT32D)

Kopnyc SOIC14

D5

KP1171CI142

PR N (e

Csemoouoowl

HL1,2

R05122S (Juamemp Smm)

Kpacuwiu

HL3,4

Y05122S (/fuamemp Smm)

Kemmuoiu

Pesucmoprut

R1

RC2012J393

R2-5

RC2012J152

R6-8

RC2012J562

R41,46,60

R9,25

RC2012J300

R10,13,14,20

RC2012J203

10
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1os3.

Haumenosanue Kon.| [Ipumeuanue
0003H.
R23,26,29
R30,36,39
R11,12,15,16 RC2012J104 23
R27,28,31,
32
R43,44,48,50
-52
R56-58,62
R64-
66,70,72
R17,19,22 RC2012J472 6
R33,35,38
R18,21,
34.37 RC2012J241 4
R24,40 RC2012J510 2
R53,67 RC2012J243 2
R42 RC2012J102 1
R55,69 RC2012J561 2
R54,68 RC2012J103 2
R49,63 RC2012J274 2
R45,59 RC2012J154 2
R71 RC2012J432 2
R47,61 MJIT-1 1kOmx10% 2
J{uoowl
VD1-
13.15.25 LL4148 45
VD27-39,41-
43,
VD45-49
VD14,26 Cmabunumpon ZMM12 (BZV55C12) 2
VD40,44 Cmabunumpon ZMM13 (BZV55C13) 2
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llo3.

Haumenosanue Kon.| [Ipumeuanue
0003H.
Tpanzucmopui
VT1,3-8, BC857C 16
VT10-15
VT18,20,23
V12,9 KT816B (BD138-16) 2
VT16,17,19,2 BC8A7C -
VT22,24,25
S1,2 Ilepexnouamens [12K-H1-2-15-2-4(1)6(2) 2
EI]0.360.037 TV
X1 Paszvem IDC-16MS 1
X2 Paszvem IDC-10MS 1
J1 Bunxa PLDAR, mun 2 1
Jicamnep MJIC8,5 2 | HaeuixyJ1
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Ilepeuennb 3s1eMenToB BKY

1lo3.

o603, Haumenosanue Kon.| Illpumeuanue
BQ1 Keapyeswiii pezonamop 10 My 1
Konoencamopui
C1 K50-35-6,3B-47 mx®d 1 Buwisoonoii
€23 CL21B270JBN 2
C4-10 CL21B104KBN 7
Cc11 CL21B474KBN 1
C12,15 CL21B102KBN 2
C13,18 K50-35-358-100 mx® 2 Buisoonoii
C14,17,19,22 CL21B334KBN 4
C16 K50-35-35B-470 mx® 1 Buvisoonoii
C20 CL21B471KBN 1
c21 K50-35-6,3B-470 mx®d 1 Buisoonori
c23 CL31B105KBN 1
Muxkpocxembl
D1 KP1171CI142 1
D2 PIC16C622 1 | Kopnyc DIP18
D3-5 TPIC6C595 3 | Kopnyc SOIC16
D6 74HC32D (74HCT32D, 74AHCT32D) 1 | Kopnyc SOIC14
D78 MC33063AD 2 | Kopnyc SOICS8
Ceemoouoovl
HL4,5 R05122S (LD271) (fuamemp 3mm) 2 Kpacnoui
HL1-3, Y05122S (LD271) (Juamemp 3mm) 12 JKenmuiii
HL6-12
HL14,15
HL13 G05122S (LD271) (Juamemp 3mm) 1 3enenuviil
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Ilo3.
0003H.

Haumenosanue

Kon.

IIpumeuanue

Peszucmopui

R1

RC2012J393

R2-
10,16,17,29

RC2012J562

17

R38,57, R81-
83

R11-15,32

RC2012J152

13

R18-23,33

R24

RC2012J303

R25,26,28

RC2012J102

R27

RC2012J433

R35,36,39

RC2012J104

10

RA41-43,47

R49,63,85

R37

RC2012J154

R40

RC2012J274

R44,64,73,77

RC2012J243

R45,62,66,67

RC2012J103

R46

RC2012J561

R48

RC2012J432

R50

RC2012J181

R51,79

RC2012JR33

R60

RC2012J123

R61

RC2012J331

R65

RC2012J563

R69,70

RC2012J203

R71,72

RC2012J472

R84

RC2012J304

PRI R RP|RPINRPR|IRPIRPIDM D[RR

R30

RC3216J331
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Ilo3.
0003H.

Haumenosanue

Kon.

IIpumeuanue

R31

RC3216J432

R58,59

RC3216J2R7

R52

RC2012F202

R53

RC2012F513

R54

RC2012F433

R55

RC2012F270

R56

RC2012F242

R74

RC2012F243

R75,76,80

RC2012F362

R78

RC2012F122

RlWwiRr|RP|IRPIRP|RPRP[N|R

R34

MJIT-1 1kOm=z10%

R68

MJIT-1 560 Om+10%

J{uoowt

VD1-
24,28,32,

LL4148

29

VD33,35,36

VD26

1N5822

VD27,29,34

11DQ06

VD25,30

Cmabunumporn ZMM13 (BZV55C13)

VD31

Cmabunumporn ZMM10 (BZV55C10)

P IN W]

Tpanzucmopul

VT1-4,6,7,9,

BC847C

11

VT10,17,18,2
0

VT5,8,11,12,
16

BC857C
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1lo3.

Haumenosanue Koan.| Illpumeuanue
0003H.
VT13 KT816B (BD138-16) 1
VT14 KT818h 1
VT15,19 BC807-40 2
§1238 llepexnouamens PB22E06
§4-7 Ilepexnrouamens PB22E16
Kv1 Pene TRD-24VDC-FB-CL 1
B1 IIvesoxepamuueckuti cenepamop 38yKa 1
HCM1212X (KP1212XB)
X1 Pazvem IDC-16MS 1
L1 Jlpoccenv JBO712 100 mxln 1
L2 Jlpoccenv JBO712 220 mxl'n 1
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BJIOK MPUEMA U PETUCTPALUU BINP

Cxema ANeKTpnyeckada npmnHumnnmarbHas

MpunoxeHue 1

NMner 1
D2
paTA 277 KiE—— AsPT1(3)

- ) X1.2
C&C K2 ASPT2(3) icon uenb
STR10) ST K3 3 12| Roxwexa

+5V . L 10| HecnpasH.
i w511 DiAG4_2(2) 8 | Hecnpash.
7 iz
5 K6
—= w7 2 -SEL2(2)
0.1 o |14 +SEL2(2)
8| GaTE
"6 | GND
GND i‘
D3
\;2 5 w1 [-——— DIAG4_1(2)
\CLk /0375 k2|t -SEL1(2)
STR_10) ST K3 +SEL1(2)
+5V /| vee K4 DIAG3 (2) »HecppagHicmb2”  +5Y
3 CLR KSﬂ—‘ &HL4R5 1.5k
12 ’
s K8 - |§J [
To1 K 14 "floxexa 2"‘]\/]HL2R4 1,5k
8| GaTE ke QJ l
10} G "HecnpaeHicmb i\"/]HL‘?%ﬂl
GND FQJ
. AN R2 1,5k
Moxexa 1 HL1 .
S
CTRL CTRL (3)
+5V
VD12
ZS X1.3
R42 1k lf(onm ue"b
GB_LOW 1 14| Xuen.eid AKB
Z§D13 - 11 | Bidin. ACIAT
- 9 | Bidun. LC
I:T HCO
GND ﬁ'z 2 HCA
S1A.2
I
524.2
—
GND

R1 39
+5V D5
=
1 2 3 D1
:_ 2 GND MCLR‘ 6 STR/03
47,0x6,38| |C3 27 RBO—
c1 % oscr 7 SC1/04
_1e BQ RET [
— g |8 5C2/04
0.1
|C4 2T 75 oscz 63 9 5C3/04
10 CTRL
GND 'u’DD RB4
GND 5 GND RES 17 G8LO
SGNL2 (2) N pag  Rag [12—DATA
SGNL1 (2) B par ger[REHL03
vD10 Yy
L] 2
F _AUPZ(3) RA3
™ " raz
VD11 s ﬂ;"%umm. et
F_AUP1(3) m MVD 3 sgw 941/
- "Cnien.1"
iy M~ VD1 o SC2/0
R6 5,6k mvoz y12 'Crien2
— 1 1 "Bumr. AYIT1
M~ VD4 sct/04” |
R7 5.6k l/] "Bumxn. IHC2
- SRS — st
mVDG S2B. TUMKH. A
R8 5,6k P
Keble.14 D4
5 6k
K eble.9,10 D4
— Kewle7D4
D4
GND 2|1 VD9
2
X1.1 ! <
Lenb Ko 5 (7
VD8
Ayck ACOT 16
Crudanun 15 4 4 d m
Tecm iHOukau. |13 24V
+24V 5 j Ay
+24Y 7 sv 1 'U%
+5V 6T 12 <]
o6l 3 r
O6ujuLi 4 1 5C3/04
GND 562704
SC7/04
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MpopomkeHne npunoxeHus 1

Nncr 2
+24V 31
e 1
i J + |
i VD22 VD23 i
! RN |
| |
| 30 vp24 VD25 |
i V71 /N /N |
: R10 20k |
| VD14 VT2 GND GND i
DIAGA 1 (1) — % |
i R12 100k R11 100k i
i - |
i L I
i = [
- 4 K
{ VD17 | VD18 R13 vre i
i 20k VD15 VD16 RIS oy
| N/ \/ 201 '
i | |xowm| Henp
i — 10| -C1
| l — 6 |+LC1
|
} R15 R16 |
i 100k 100k i
| VD19 | VD20 :
| NN H V75 VT6>’{ |
|
} ] R17 R19 |
i 4,7k 4,7k i
DIAG3 (1) — L i
-SELT(T) T :
+SEL1 (1) i
R20 20k | sty
R18 240 —  Jcs |
— 0,33 |
R21 240 |
L |
I i
GND
+24V a2 X2.2
DIAGA2() T  yrg T4 [xow| Hens
DIAG3 (1) +—— VD26.. VD37 I T5[-c?
SEL2() T— 9 ——{ 9 |+1lic2
+SEL2 (1) _'_ R25...R40 i SeNL2 (1)
Y “» _________________ 1
GND
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MpoponxeHne npunoxeHus 1

JNuetr 3
+5V

R43
100k
VD38 R4q 100k
m VT15
R46
+24V 5 6k
VD46
R47 1k N [\‘339 R48 100k  R49 270k
ASFT1(1) | - * |
— ] o T = T
c10
ZS 1047
GND ] GND +—— F AUPT(1)
1 V718 GND GND
B R54 10k VD40
[ R VT19
24k [ AE”
__VD41 R56 1000
X2.3 N 100K onp GND
ueﬂ'b Eomn
ACAT 1) 8 I GND GND
ACNT 2| 7
+5V
R57
100k
VD42 Rr58 100k
== V720
R60
+24V 5,6k
VD48
R61 1k ZX [\'{5’43 R62 100k  RB63 270k
ASPT2 (1 | ' | '
4] _|: VD49 l = | I 1
i R66 c12
100k 0.47
oD L | GND +_ FAUP2(1)
V723 GND GND
T 1rs7 | R68 10k VDMM
V124
24k [ Lc13
D45 R70 1000
N 100k onp GND
L4
R714,3k
2 GND GND
CTRL (1) V25
R72
GND
100k
GND
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BJIOK KOHTPOJIA U YIIPABINEHWUA (MIMNC-3M) BKY

R1 3%%

+4V

MpunoxeHue 2

Cxema ANeKTpunyecKkada npuHumnnuarnbHas

WV RE 56k

SCT/05

k
SC2/05

R&8 5,6k
5C2/05

D2

: 47,0x6, fgo c2 27 MeLR RBQ o St
IXi
£4 }w O5CT - 7 OPOV_F
ff01 - 5 Ko
. |C3 2T "2} scs rez [ AUEF
10 DATA
GND VDD RB4 -
GND 5 GND RBS ﬁ?
ACC (3) 7 RAQ RBE 727%
PWR (3) "lrar mer TN
! RAZ
*V Re15.6k 2| raz
_ 3 Raq
R82 5,6k "B ] It "
- VDT b1 st rs,
RS 5 BT
E L1 "Bunmen. OnoeiwjeHRa"
| K eble. 14 D6 VD9 s3.-5casos
L1 "CKudaHHA"
—:C7 R2 mVDm 54507 /05
5,6k "Tecm ind."
Q7 | [~ VD71 551-5co/05
xene.12,13 D6 mvmz S:Ekugg’ée;g;y"
¥eble.7 D6 [
GND
R3 56k 2]
X1.1 +5V 017 VD13
Lens Koum) 8 |
floxewa |12 g ]
R4 56k
X1.2 wsv—] ] 1 441 VD14
HecnpasH. |10 5 g m
HCA 2 |
RS 56k
5V T VD15
2 |
2 [~
F SC2/05
SC1/05
SC3/05
+5V. ,‘w‘ﬂ( "Hecnp.ninil se*asky.”
L
VD17 HL12
R24
30k
VD16
T_1/03(2) m VT1
F_NSD
VD20
X1.3 Zlg ALIP_F,

[ Hecnp. ACIIT | § |

ZISvozf

Jiner 1
o opogfoq_r 2
eCnpaeH. unoe,
oara_2r bs SN g R11 1,5k +6V
PR TS c "HecnpasH.BX™
STR__ 10| . Ny 2R12 1,5k
+5V | vee » ]
acnpasHicmL
s ‘\&]HL:,» R13 1,5k
es <1
Jo1 4%]& F NSO
8l Gare
16 | GnD —%‘L‘D 2 S_P
"Moxewa”
GND i‘ N 1 gR14 1.5
\i D4 3 "Tpancnauia HecnpagHicms”
D el - - ? RN
CLK 15 o P 4 Tparcnauia Noxexa RP
STRI 10 o7 K32 Vﬁ‘% \;K/]HL5R15 1.5k
i {1
+5V S| vee K4 =] M~ VD4
, LR Ks M T 1/03(2)
Cé KB 1z "BUMKH. pene Hecnp.”
::0 ) PREE) W 6 R18 1,5k
, i4 ﬂﬂ% |—~
Bl maTE K8 mxH. pene Moxexal
16 | anp W HL7R19 1.5k
GND g "Hecnp. ACHT"
?—l Ny aR20 1,5k
S _DATA(2)
GB_LOW R16 5,6k
RES R17 5,6k
‘\\\ "BUMKHEHHR"
R21 1,5k
LN OFF MHLQ :
VDS 1 10 "Bumn, acr
vDé N Ro2 1,5k
AUP_OFF
"C
GND WX ;f%”ﬁ%nﬁ(
R85 R27
100k 43k |
VD19
T_1/03(2)
c8 0,1
SYS F VD18 R26 1k VT3"3eyx cucm. nomunxu”
v12 58 s sP
GND VT4
GND R29
+24V
Ko CND Kio (2) 5,6k
oPOV F oFOY F(2)
CLK CLK (2) GND CGND +24V
STRT STR1(2) 1.4
:ﬁ},o;; 9 | Bumkn. LIC
GO LOW 11 | Bumrn. ACAT
RES 14 PMKuen. 6id AKB
15 | Ckudanns
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NMpoaomkeHne npunoxeHus 2

Jluer 2
S SP(1)
D5 ‘ N/ B R30 330
S_DATA(1) 2o pry . 24y
ey ——ee e
STR1(1) 0 st K3 2 TST_GB(3)
Y yee 144u HL13 R31 4.3k 124V
1 PP e~ e Rl
d K6 2 "HueneHRa"
_1€10 P i3 GND "Hiaznocmuka” +5V
o1 y SN HI14 R32 15K
Ta K8
GATE +5V
| ano W W BEeEST :
|
GND ] R36
T 100k
VD22 p35 100k
m ! VT3
R38
5,6k
"OPOVESH"
R34 1k VD23 R39 100k  R40 270k vT7
oPOV_OUT (1) —{ || . M | T
c11
T 0,47
. GND +— OPOV_F(1)
" VT8 GND GND
B R45 10k VD25
24k [~ e V9
[vo24 R47 Tfoo0
N 100k opp GND
—n
R48 4 3k
: GND GND
KIO (1) VTi10
R49 +5Y
GND
100k
eND R9 R10
5,6k 5,6k
X1.5
+ 16 | fAyck. ACAT
‘ 13 | Tecm.indukai.
552 v
WTecm ind.®, "Myck ACAOT"
GND
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MpoaomnmxeHne npunoxeHusa 2

Jluer 3
X1.6
24V o,
o [ yuozs o e e
VTV [~ VD27 - vris L 5T v
Rso 180 1| D7 L7Tvow Jer7 ggg
£ z 733 R58[ ,|R59
) / 27 / 2,7
c15 GND : : R62 i/oao
3 - i R61 10k
I ! 330 R63
1000 vri3 100keyp | VD31
[c1alxcr3 : ) vr17 /N
GND VT2 R64 24k
10,33 | 100,0x358 R52 2k R53 51k VD29
GND GND b _i—CTS SZﬂDQDB
T GND
R54 43k | R85 27 R96 24K [irpnnasd VD28 |
CH GB(2) | I 1 R69 i(v»’ s AKKUI"
GND 20k VD35 . .
TST_GB(2) T - AKKUM
GND
1R70 | |R74 KV |vD36
C A
VD32 T T
A VT19
807-40 | 1
rR71 [ |R75 R84
R68 47k | |36k 300k
560 e -
|23
GND MR73 [ |R72 [ |R76 [ |R77 A
24k 47k | |36k |24k
V720
PWR (1) GND GND GND
ACE (1) oD
KV _GB(2)
-PS24
GND ’—OGND
! ps L2 GND
B 2 VYTV
7 VD34
C202§1DQDE
R79 L{ P
D 0,33 470
& 4
24V
Y T Trcis . o
710,33 ] 100,0x358 RS0 3.6k +5|V ; x15. ;
GND +
GND . [+cz21 _Jc22 1 | O6wwuii
R78 1.2k "T470,0x6,38 | 0,33 3 | O6wwun
L ! GND 4 | Obuu
GND
GND
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YCTPOUCTBO EA30BOE Yb MpunoxeHue 3
Cxema ANNeKTpnyeckKasda npmHUuMnmanbHas

e lnama pene [lnama KOMMYIMGYOHHAA
x72 XA1 SA1 XA Y E o b L %‘9 +ACTTI 32z, )%(2 )g%
- 5 ﬁ> [ cr = VD1 |2 g 1 & 1 1
=0l o |7xae LS RN A -ACIIr1 5 B|-Acrirz - J|-ACrir1o
e % K1 ) @ XT7—| (") B |-Acnrit B D|-ACrr12 B B|-ACrir20
0B —D g " g 1 XT10 ” g w2 XT1s g +1110 XT37
f - ” aan B -1 -n2 1110
Kﬂz@ 2 m = : g%’q@ va 5 D) 1111 XT11 : D +/112 5 D|+1120 XT38
|:|K2 fz e I (i ! et 11 e 1|02 X1 P—ig| 20
1= |; "Onoe.”3 ’7 5P Net 5P Ne2 B/1P Ne10
CN1 [ XS1 6KY XS4 x2 XS6| X2 X822\ X2
Lens KoHm| 5 GND t 7 L 7 L 7
ACIL 7 4 RN . ] 2 8 2 s
ACIN 3 |2 2 RP S 16 S 6 26
j OPOVESH ;’ 10 ;’ 10 ‘5’ 10
CN2 | xs2 24y 9 9 9
Y 2 N le+PS24 6 5 5 5 6 5 Xs24
GND 5 — fo-PS24 xs5[X1 xs7]x1 xs23[x1 o] Lers
| XA11 16 I 6T 16 Iie 16 176 [myex Acrr
1 >>XAL >FUE|3 2 1545 e I 85 555 Cf)(/anHHH
— 1o+
— AU s 414 e IV 1174 [Kuen.eio AKE
SA2 12 13 12 13 o~ 13 13 13 | Tecm iHduk.
XA6 XA8 XA10 12 12 12 12 12 12 12 12 |[Moxexa v
}9 A Ly e (7 1 | Bum. ACTIT
xs3|x1 100 10150 1019 10 o T
16 dl KA o 2 B o eCcrnpasH.
a7 G2XA9 15 16 5 9 - 9 5 9 I_8 9 |BumkH. LIC
= — ==
;; 13 g 6 g 6 g 6 6 6 +5V
FU1,FU2 — npepoxpaHutenu (BI-1-4A); "2 " 5 " 5 " 5 j 5 |+24V
FU3 — npepoxpanutens (BI1-1-2A); o | L | . PO 14 |Bacanenuy
FU4 — npepoxpaHutens (BM-1-5A); B 10 > 3 iz I s |° 5 |0 |3acanbhul
G1,G2 — akkymynaTopbl  SB 12-7,2; s |} P [ Y o by |21 HCa
XT2 — Konogka knemHaa X977T-02 (war 7,62Mm); 7 7 L LHed
SAl — nepeknoyatens AE-H8553VBNACH; o 6
SA2 — nepeknoyatens RSSM101A2C3GN*; 5 5
XAl...4, XA6...11 —rHe3ga ST-004/2 (4,8x0,8), ‘; 4
XA5 — rHe3go ST-005/2 (6,3x0,8); B 3
— : 2
ég% B ngglig Engg EE?; ggg; -4 1 Hywmepauusa koHTakToB XT — ycroBHas.
XS4,XS6,...XS22 — poseTkm IDC-10F: ' 2 Cxema otobpaxaeT Yb Ha 20 nyyen.
XS3,XS5,XS7...XS23 — po3eTku IDC-16F: 3 [pu MeHbLIEM KONMYecTBe NyyYen He NPUMEHSAOTCH COOTBETCTBEHHO
XS24 - BUNKa IDC-16M; m3nuwHue BIP, XS u XT.
cl1,C2 - koHgeHcaTtop  K73-17-0,033 mkd 630 B; 4 B IMNC-3M c konuyectBoM nyderi < 20 B Yb pazbem XS24 He
(aon. 3am. Ha 0,1 mk® 400 B); yCTaHaBnviBaeTCs.
L1, L2 - apoccenu ounbTpa.
BN - 6nok nuTaHna PS-65-24 V.

*[lon. 3aM. Ha nepexknw4yarenun ¢ aHaaorM4HbiMn napam-mMu.
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BNOK NNIUHEWHbLIN BN

Cxema ANeKTpn4veckaa npnHumnnmarbHas

MpunoxeHue 4

XT1 +ACI 3ar. XT4 XT58
oS 74} {25
1 2|.-ACTT 21 ! @|-Achr 22 L |-ACII 40
(| -ACIT 41 2 {F|-ACIT 42 2 15|-ACr 60
21 X2 P——1|enz2 x75  P——1@+140 xT59
fs D|-nz1 ; D|-nzz ‘; B|-n140
B +1141 {5 +1142 | +1160
2 (S| -1141 Al 3 $D)-n42 XT6 g 43 -1160 X760
5P Net 5P Ne2 BI1P Ne 20
xs1 |x2 xs3 [xo X539 |x2
! 7 L 7 L 7
? 8 i 8 2 8
6 6 = 6
4 10 d 10 d 10
5 9 o 9 ] 9
e 5 3 5 g 5
X1 xsz |x1 Xs4 | X1 X540 E
16 " 16 6 16 ”
Llens KoHr 15 15 15 15 15 15
Tyex ACIT 16 [E 14 14 14 14 14 14
CKUaHHS 15 15 13 13 13 13 7 13
Kupn.BigAKb 14 4 = 12 L2 12 = 12
Tect 1HIMKAIL. 13 13 L1 11 1 11 — 11
IToxexa 12 12 10 10 10 10 = 10
B ACTE |17 12 z 9 g 9 g 9
HecnpaBHicTh 10 ;O 7 8 - 8 = 8
Bumxkn. IIC 9 5 7 A 7 5 7
Hecrp.ACIIT 5 |2 5 6 5 6 5 6
Y24V 7 |- P 5 p 5 ’ 5
+5V s P 4 4 4
Y24V s P ra— — =
3arajapHui 4 4 = 2 17 2 3 2
= 3 1 1 44
3arajbHui 3 B 1 1 5 1
HC]J] 7
HCJL If'_— ’

BIMP Nel...BMNP Ne20
XT 1,2, 4,5,...58, 59
XT3, 6, 60

XS], 3,...37, 39
XS2, 4,...38, 40; X1

— Brioku npuema u peructpauun.
— knemMHukn ARK-2 / 500.

— knemMHukn ARK-3 / 500.

— poseTkun IDC-10F.

— poseTkun IDC-16F.
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NMPUMEPBI CXEM NMOAKNMIOYEHUA MPOMEXYTOYHbIX MpunoxeHue 5
UCMONHUTENbHbIX YCTPOUCTB K NPUBEOPY

TTiCaM TTCam
vor | K¢ vor ] Kt >
+ACITT o6 N \ KT +ACTTT ofiy N |:;:| K1
K1
-ACITT1 -AQTT1 ACHT
K Lensm
K2 ’ K2
- ACIT11 __VD2 - AQTT11 VD2
ACTTT
i zgj um i o
| 3 K2 —

ACITT: K3

s B = A B

- ACTTI40 (3 NnHKMsY) _ AQTT40

K3

- ACTT60 - AQTTT60
Mpumep noaknoYeHUs NPOMEXYTOUHbIX pene ansa nycka ACIT no kaxaomy Mpumep noaknoveHUA NPOMeXYyTOUYHbIX pene ans nycka ACIMNT no cxeme
nyay coBnagaeHua Nno AByM ny4yam
VDL1...VD3 — gemndupytoLime amoabl VD1, VD2 — gemncupyoLive amoabl
K1...K3 — npomexyTouyHble pene U = 12 B, Room = 1kOm K1, K2 — npomexyToyHble pene U = 12 B, Robm = 1kOm

Mpy BO3HWKHOBEHWUM CMNOXHOCTU C BbIGOPOM TpebyeMbIX pene, pekoMeHayeM HanpaensTh 3asBKM Ha Groku KoMMyTauum (pene) usroToBUTENO
MK (OO0 «by4yaHckuii 3aBog BEOA»)

NMPUMEPbI CXEM MOOKIMIOYEHUSA ONOBELLATENEN

TII1C-3M
OnoBeljaTtenb OnoBelatenb ¢ 6onbLINM
+ 3BYKOBOW C MarnbiM + TOKOM NOTpebneHws.
[0) + TOKOM I'IOTpeﬁj'IeHVIﬂ < lNutanwe ot oTAeNIbHOro OTﬂeanblﬁ
% A U=128B MCTOYHNKA. UCTOYHUK NUTaHMS
=) 12B RH = 1kOm BxogHas uenb:
@ =12 mA U=12B
e v - - Rex = 1kOm
O - <] | =12 mA

Mpun He ucnonb3oBaHum BbiIxoaos «ACIIT 1...60» n «OnoBeLeHue» JormkeH bbiTb ycTaHoBneH peauctop 3 kOwm; 0,25 Br.
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IIpuioskenue 6
BHewHW BMA npubopa NnpueMHO-KOHTPONbHOro Nuer 1

MMKM 019-10/60-2, MMKIM 019-10/60-2 Ex (MMNC-3M)

1 BHewHun Bua ucnonHenur MMKM 019-10-2, MMAKM 019-20-2

p Y,

d

aBepka

200

476 La40

MNKN 019-10-2 — (Ha 10 ny4ei) coctouT 13 ogHoro 6rnoka Yb-1;
MMKM 019-20-2 — (Ha 20 ny4en) coctouT 13 ogHoro 6rnoka Yb.

2 BHewHun Bug ncnonneHui MMAKM 019-30 (40,50)-2 Ha 30, 40, 50 ny4yen

JInHenHbIn 6nok
(pacwmputens) J1b
Ha 20, 30, 40 ny4en

476 A 140

3 BHewHui Bug, ncnonHeHun MMKM 019-60-2 Ha 60 nyden

JIMHEenHbI 6nok
nB
Ha 40 nvyen

1 — gBepka 13 NPo3payvyHOro NacTuKa;

2 — KpblWwKa cbemHasa anga nogknovenus MIKIrT;
3 — NNacTuHbI coeanHUTEerIbHbIE;

4 — KpblLLKa 3aKpbliBaloLLIasa MOHTaX.
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MpoposrkeHne NPUNoXeHusA 6

NMuer 2
4 Bng Ha YB-1 npu cHATOM OoBepke
12 345
ojJojo o |Jo
OjJojojojo
)¢ @] @] (e)
- EKY ololololo AKyMyJISTO pH 1,2..10-
o HOMepa
N ofolo]o|o nIydeit B
ojojojojo
BIIP
(@) (6] @] (@] ®)
0] (@] o] @] (@]
6 7 8 910
476
5 Bug Ha YB npu cHAaTOM OaBepke
12 3 456 7 8910
ololo]olo]o]o]o]|o]o
ololo|o]ololo|o|o]o
@ [0 @) (@] 6] ® @] 0] (¢ © A
o BKY olojolofolofojo|ofo] AryMyaHToPH ] | 1,2...20 -
& ololo]olololo]o oo HOMepa yet
ololo|ojo|o]o]o]|o]o B BIIP
@ (© 0] © o] 6] 0] o] © ¢
0 (@ 0] @ o] 6] ©] 8] @ (©
\ 11121314151617 18 19 20
476
6 KommyTtaumoHHble nonsa Yb-1
ITnara
~220 ITnata KOMMyTaluoHHas Ha 10 X1
o peine Jydei
<
7 KommyTaumoHHble nonsa Yb
IInara IInara
~220 [Tnara KoMMyTaIioHHas Ha 10 KoMMyTaruonHas Ha 10 X1
E pene Tydei nydei
8 KommyTtaumoHHble nons J1b
IInara IInara IInara IInara
KoMMyTaronHas Ha 10 KoMMyTaiuoHHas Ha 10 KoMMyTanuoHHas Ha 10 KomMMyTaruoHHas Ha 10
Iydeit Tydeit Tydeit Tydeit
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IIponomkenne npuiioxenus 6
NMuer 3

9 MNnara pene

O] [+228 Of[x +2+8
O | Once. I :I ol
° 5:.}(")
@ @ ||ofN-
o]
Ol l+248 I:I o5~/
©| | GND 0

10 KommyTaumoHHas nnarta Ha 10 nyyei

+ACTT | @I +AcnT (@] +AChT] |@]] +AChT (@] +ACTT [©
110 110 110 110 1o
2o 2l0 1lo el j o
3|0 3|0 30 30 ©
410 4|0 410 410 40
5|0 5|0 5|0 90 5O

0—05 |0|| 0—06 |0|| 0—05 |0| 0—o05 (0| 0—05 |0

1-  ACIITI;

2—-  ACIITIL;

3—- 4]

4-— - JII;

5—-  +JIII

6- -JIL
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NMpoponmxeHne npunoxeHus 6

37

Bua Ha naHenb, 3aKpbIBaloLLYyH0 akKymynsaTopbl B YB.
@ @
~AKYMYNATOPU
Ir - 24 4
" -‘I -'-_-"t"'
£ 12B 128
)
Jr
Ir
a
@ @
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MNMpopomnxkeHne npunoxeHus 6
Nuer 5

Bua Ha naHenb 6rnoka npuema u peructpauum bIrP

S

- agpecHbIn onTuyeckuin nHankatop «MOXKAP»;

- afpecHbIN ONTUYECKUN MHOUKaTop «HencnpaBHOCTL»;
- KHOIMKM OTKSTIOYEHUSA CUTHASTbHOW NMHUK 1 U1 2;

— kHonku ynpaeneHuna ACIMT1 n ACIIT2.
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MpononxeHne NpuUnoxeHus 6

JNuer 7

YCTAHOBOYHbIE PASMEPHI AJ15 KPEMNNEHUA

YcTtponcTts 6a3osbix Yb-1, YB
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