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Pykoeodcmeo no 3Kkcnayamayuu

Hacrosiiee pykoBOJACTBO IO 3KCIUTyaTallud pacnpocTpaHsiercss Ha Moayiab 1D 713
(mayiee — MOAYJb) U €ro MCIOJIHEHUS, U COJCPKUT CBEACHUS O KOHCTPYKLIUH, IPUHIIUIIE JeHCTBUS,
XapaKTepUCTUKAX W3AENus, W YyKa3aHUs, HEoOXOoAuMble MJid TMpaBWIbHOM U Oe30MacHOM
IKCIUTyaTallMy MOy B cOCTaBe KOHTposuiepa nmporpammupyemoro JJICU-TMK.

K paGore ¢ MoaynaeM [OOMyCKarOTCs JIMIA, W3YYUBIIME HACTOALIEE PYKOBOACTBO IIO
IKCIUTyaTallMy U PyKOBOJCTBO I10 3KCILTyaTalluy Ha KOHTpoJuiep nporpammupyemselii DJICU-TMK.

["aGapuTHBII YepTeK MOIYJISI MPUBEACH B IPUIIOKCHUH A.
CrpykTypHas cxema MOJyJis IPUBEJIeHa B MpuiioxkeHuu b.

Cxema pa3MeleHus 3JIeMEHTOB Ha NIeYaTHOM 1miiaTe MOAYJsl MpUBEJeHA B MPUIOKEHUH B.

1 TPEBOBAHUSA BE3OITACHOCTH

1.1 CoxpanHocms mexHUHeCKUxX Xapakmepucmux npu SKCHIyamayuu U XpaHeHuu,
NOCMOSAHHASL 20MOBHOCMb U30enusi K pabome 00ecneuusaromcs npu Ccmpocom coono0eHuu
mpebo8aHUll HACMOAUWe20 PYKOBOOCMEA NO IKCNIYAMAYUU U 3HAHUU NPUHYUNA pabomsl MOOYJIAL.
Jnst ucknrouenust 86Ix00a MOOYIs U3 CIMPOsL U3-34 HENPABUIbHBIX OeUCMBUL UU HAPYULEHUSL YCT0BULL
bezonacnoll pabomol, neped HAYAIOM padOMbl HEOOXOOUMO GHUMAMENLHO UZYYUMb HACMOAUjee
PYKOBOOCMEO NO IKCNIYAMAYUU.

1.2 Mooy coomeemcmsyem mpebosanusam doezonacnocmu I'OCT IEC 60950-1-2014.

1.3 Ilo cnocoby 3awumei om nopadicenust S1eKmpuieckum moKom Mooyib cOOMEemcmeyem
knaccy I no FOCT IEC 60950-1-2014.

1.4 3anpewaemcs sxcnayamayus uzoenus 6e3 NOOKIUeHHO20 3auUmHO20 3a3emieHus (01
obopyoosanus knacca l).

1.5 3anpewaemcsa sxcnayamuposams usoenue co CHAMBIMU ULU UMEIOUUMU NOBPEHCOEHUs.
KOPNYCHbIMU OemasAMU.

1.6 Mooynv ne npednaznauen OJisi UCNONIL30BAHUS B0 83DbIBOONACHOU 30HE.

1.7 3anpewaemcs sxcniyamuposams uzoenue 6 NOMEUWeHUsAX C XUMUUECKU acpecCUBHoll
cpeootl.

1.8 Bce pabomul 6 npoyecce s3Kcnayamayuu HeoOX00UMO NPo8OOUMb C NPUMEHEHUeM Mep
3auumol 0Om CMamu4ecKo2o 31eKmpuiecmsd, He 00Ny CcKas yoapos u NPUIONCceHUus 60TbUWUX YCUTUL
npuU CMuIKOBKE PA3bLEMOS.
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2 OIIMCAHME U ITPUHIMUII PABOTbI

2.1 Ha3nauenmue
2.1.1 Moayns npeaHa3HayeH IS HM3MEPEHHUS YacTOThI, IMEPHUOJla CUTHAJAa WJIM CYeTa
MMITYJIbCOB B PA3JIMYHBIX PEXKUMAX B COCTaBe KOHTposuiepa mporpaMmmupyemoro JICU-TMK.

2.1.2 OcHoBHas 007acTp NPUMEHEHHUS — CHCTEMBbl TEJIEMEXaHUKU TEXHOJOTHUECKUX
00BEKTOB TpaHCTIOpTa HEPTH U HEPTEITPOTYKTOB.

2.1.3  YcmoBHOE HaMMEHOBaHUE MOAYJISl (hOPMUPYETCS CIEAYIOIIMM 00pa3oMm:
Moxyme TD 713 X X XXX
Cepus xoHTpoOJLIEpa

OyHKIIMOHATBHOE Ha3HAYCHUE (IMCKPETHBIN)

[TopsiakoBeIil HOMEp pa3pabOTKH

KomnuectBo BXOAHBIX KaHAJIOB |—

Tun curgana

I-Bxo0n

Bua Bxoma
CNT - cueTHEBINI

Moaysb BeITyCKAeTCs B CASAYIOMIMX OCHOBHBIX BapUaHTaX MCIIOJIHCHUS
— TD 713 81 CNT — 8 BXOZHBIX IUCKPETHBIX KaHAJIOB C (yHKIMEH cueTa, OJHA
rajJbBaHUYECKHU pa3Bs3aHHAas IPYIIIa;

— TD 713 161 CNT — 16 BXOAHBIX IUCKPETHBIX KaHaJIOB C (YHKIMEH cyera, IBE
rajbBaHUYECKHU Pa3BsI3aHHbIE IPYIIIBI.

[TomHOE HaMMeHOBaHME MOIYNSI 0Opa3yercss U3 YCIOBHOTO HAUMEHOBAHMS U 00O3HAUCHHS
TEXHUYECKUX YyCIOoBUU. [Ipumep MOIHOrO HaMMEHOBAaHWA MOJAYJS IPU 3aKa3e WM YKa3aHUHU
B JJOKYMEHTAINH:

Koumponnep  npozpammupyemorii.  JJICH-TMK. Mooyne TD 713 81 CNT
TY 4210 001-79207856-2015

2.1.4 Csenmenuss o cepTUPUKANMK TPUBOMIATCS Ha SJICKTPOHHOM HOCHTENE, BXOJAIIEM
B KOMIIJICKT ITOCTAaBKH U34CIIUS.
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2.2 KoOMIUIEeKTHOCTH

2.2.1 Moaynb NOCTaBIAETCS B CAEAYIOIEH KOMIIEKTHOCTH:
1) Moayns TD 713 TY 4210 001-79207856-2015 — 1 wit.;
2) Moayas TD 713. ITacnopt — 1 3k3.;

3) Moayns TD 713. INapantuitaeiii TamoH — 1 9K3.;

4) Kontpomnep nporpammupyembiii DJICU-TMK. Mogyns TD 713. PykoBoacTBo 1o
SKCIUTyaTanuu — 1 9K3.%;

5) Kontpomnep nporpammupyemsiii DJICU-TMK. Metoauka nosepku — 1 3k3.%;
6) Komus ceprtuduxara coorBeTcTBus — 1 3K3.%;

7) Komus ceptudukara cOOTBETCTBUS JOOPOBOJIBHON CepTH(PHKAIMKA HA YPOBEHBb MOIHOTHI
6e3onacHocTH (SIL) 3 — 1 9K3.%;

8) VYmakoBka — 1 xomru.

I[Ipumeuanus
1 * [NocraBisiercst Ha HIEKTPOHHOM HOCHUTEIE.

21lo otnenpHOMY 3aka3y B KOMIUIEKT IIOCTaBKM MOTYT BXOAHUTH JIONOJIHUTEIbHbIE
MPUHAJICKHOCTH, HEOOXOIUMBIE IS MOJKIIOUYCHUS BXOJHBIX CUTHAJIOB K MOJIYIIO (CM. pasnuen 8
HACTOSIIIETO PYKOBOJICTBA 0 SKCILTYaTALNH ).

3 Ilo cornacoBaHHIO C 3aKa3YMKOM KOMILUICKT HOCTABKH MOXKET H3MEHSIThHCS.
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2.3 TexHuuyeckue XapaKTepUCTHUKHU

2.3.1 OcHoOBHBIE TeXHHYECKHE XapPAKTEPUCTHKH

2.3.1.1 OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKN MOTYJISI IPUBEACHBI B Ta0IHIIE 1.

Taoauna 1
HanmeHnoBaHme nmoka3sareJs 3HaueHne
1 KoandecTBO BXOAHBIX KaHAJIOB, IIIT.:
— s ucrionHeHus TD 713 81 CNT 8
— ng ucnionuenns TD 713 161 CNT 16
2 KommuecTBO BXOJHBIX KaHAJIOB HAa OJIHY rajlbBaHUUECKYIO
rpynny 8
3 KoandecTBO BBIXOAHBIX KaHAJIOB, IIT.:
— g uctonuenns TD 713 81 CNT 2
— st ucrionnaerust TD 713 161 CNT 4
4 Tlotpebsiemast MOIIHOCTD, BT, He Gosee 7

5 Jlnana3zoH U3MepeHHs BXOAHOM 4acToThl, [
— st ucrionHeHus TD 713 81 CNT

ot 1 1o 10000

— nsg ucnionuenns TD 713 161 CNT ot 1 1o 5000
6 MuHHUMalIbHAS ITUTENHHOCTh BXOIHBIX UMITYJIBCOB, MKC
— psg uctonuenns TD 713 81 CNT 50
— st ucrionnaerust TD 713 161 CNT 100
7 MWUHUMAIIBHBIN NEPUOJ CIECTOBAHUSA BXOJHBIX UMITYJIBCOB, MKC
— i ucrionHeHus TD 713 81 CNT 100
— g ucnionuenns TD 713 161 CNT 200
8 Tewmmneparypa okpyxaroiiero Bo3ayxa, °C oT MUHYC 25 10 +60
9 Pa3psagHOCTH CUETYHKOB, OUT 64

10 HanpsxkeHue JIOrHuecKoil €IMHUIBI Ha CYETHOM BXoze, B:
— JUIsl JAaTYUKOB C KOMMYyTaruen Tpansucropom NPN tuna

ot +10 go +30

— 111 JATYUKOB ¢ KOMMYyTaiueil Tpanzucrtopom PNP tumna ot -30 o0 -10
11 HanpsikeHue JIOTHYecKoro HyJisl Ha CY4ETHOM BXoJie, B oT -5 1o +5
12 CoBMeCTHUMOCTE ¢ OECKOHTAKTHBIMA JATUMKAMU Ha
13 HanpskeHne nepeMeHHOro ToKa rajibBAHUYECKOT0 pa3IeIeHUs
(@ dexTrBHOE 3HAYCHUE) MEXKTY BXOIHBIMU KaHAJIaMU, BXOHBIMH
KaHaJaMH U KOPITYCOM, BXO/JHBIMH KaHAJIAMHU U IIUHOMN
KOHTpoJuiepa, B 1000
14 HanpskeHne epeMeHHOro TOKa rajibBAHUYECKOT0 pa3ieIeHUs
(@ dexTrBHOE 3HAUCHUE) MEXKTY BBIXOTHBIMHU KaHAJIaMU,
BBIXO/IHBIMU KaHAJIAMU U KOPITYCOM, BBIXOIHBIMH KaHAJIaMU U
IIMHOW KOHTpoJuiepa, B 1000

15 InuTenbHOCTh UMITYJIbCA HA BBIXOAE, MKC

ot 100 10 10°

(c marom He xyxe 100 MKC)

16 MakcuManbHOE KOMMYTHPYEMOE BBIXOJIHOE HAIIPSHKEHNE

MMOCTOSTHHOTO TOKa, B 30
17 MakcuManbHbIli KOMMYTHPYEMBIN BBIXOJHOM TOK, A 0,3
18 OcrarouyHoe HamnpsiKeHre B cOCTosIHUY ""Britoueno" st
JTMCKPETHBIX BBIXO/IOB, B, He Ooiee 1
19 'abaputHble pa3mMepsl, MM, He OoJiee 25x193x143
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Taoanna 1

HaumeHoBaHMe moKka3aTeJs 3HaueHne

20 Macca, kr, He Ooiee 0,8

2.3.1.2 DnexkTpuyeckue TmapaMeTpbl BCEX JUCKPETHBIX BXOJIOB MOJYJSI MOJHOCTHIO
cootBercTBYIOT TpeboBanusim ['OCT IEC 61131-2-2012 mist TOKOIPHEMHBIX IHU(POBBIX BXOJOB
tumna 3 (pabota ¢ 6ECKOHTAKTHBIMH KOMMYTaTOPaMH ).

2.3.1.3 Kaxnaplif U3 BXOJ0B MOXKET padOTaTh B OJTHOM U3 CIEAYIONINX PEXUMOB:

— M3MEPEHHE YacTOThI CIIEI0BAaHUS UMITYJIbCOB 10 KaX/I0MY KaHAIy;

— M3MEpEHHE KOJIMYECTBA UMITYJIbCOB 3a 3a/1aHHBII IEPUOLT;

— M3MEpEHHE NIEpHOoa CIEN0BaHUS UMITYJIbCOB;

— WU3MEpEHHE JUINTEIbHOCTH UMITYJIbCa;

— HaKOMNUTEJIbHBIN CUcT HUMITYJIbCOB C COXpaHCHUCM HaKOIINIICHHOT'O 3HA4YCHUA
B BHCPFOHCSaBHCHMOﬁ maMsATH,

— IUKJIAYECKHH cueT (10 3aIaHHOT0 3HA4YeHH) ¢ POpMUPOBAaHUEM BBIXOTHOTO CUTHAJIA.

2.3.1.4 Kaxnaplii U3 BXOJOB MMEET BO3MOXHOCTh OBITh CKOH(QHUI'YPHUPOBAHHBIM KakK BXOJ
pa3pelieHus cuera JM00 CUrHaJl peBepca cueTa Jyis J1I000ro U3 Apyrux BXO0B.

2.3.1.5 Kaxnaplif KaHAJ MOXET OBITh CKOH(UTYPUPOBAHHBIM KaK CUETHBIN TUOO TUCKPETHBIN
BXO/I.

2.3.1.6 B kaxnoil ranbBaHMYECKH pa3Bs3aHHOW IpyIIE MOAYJIb MMEET BBIXOJ MCTOYHHUKA
nuTaHus +12 B U1 nutaHus BHEIIHUX JAaTYMKOB J1000ro Tumna. McTouHnk nuraHus BeIAEPKHUBAET
Harpy3ky 210 80 MA 1 UMeeT 3alUTy OT KOPOTKOTO 3aMbIKaHMSI.

2.3.1.7 BCTpO€HHBII MCTOYHUK MNHUTAaHUS HUMEET TAIbBAHMYECKYIO pa3BA3Ky OT KopIlyca
KOHTpPOJIIEPA, OT IIMHBI KOHTPOJUIEPA U OT IPYruX rpymnn cursaios He MeHee 1500 B nmocrostHHOTrO
toka (1000 B nmepemenHoro Toka).

2.3.2 To4yHOCTHBIE XaPAKTEPUCTUKH MOIYJIS

2.3.2.1 B pexume wu3MepeHUS BPEMEHHBIX HMHTEPBAJIOB  (M3MEPEHHE  TEepHoja
U JJIUTCIBbHOCTU I/IMHy.]Ibca) aGCO.HIOTHaH NOrpCIHOCTL HU3MCPCHHUA HC MPCBBIIACT 3HAYCHUS,
BBIUHCIISIEMOTO:

a) o popmymne (1) ans ucnonnenuss TD 713 81 CNT:
Err = 50mke+ Tuzm*107, (1)
rae Tusm — u3MepeHHast BeIM4MHa, MKC;
Err — aGcomtoTHast MOTPEeNTHOCTh H3MEPEHHUS, MKC.
0) mo popmymne (2) st ucnionnenus TD 713 161 CNT:
Err = 100mkc+ Tusm* 107, )
rae Tusm — u3MepeHHast BeIMUMHa, MKC;
Err — aGcomtoTHast MOTPEeNTHOCTh H3MEPEHHUS, MKC.

23.2.2 B pexuMe HU3MEPEHHUS 4YacTOThl aOCOJIOTHAs TIOTPEIIHOCTh HU3MEpEHHUs He
MIPEBBINIACT 3HAYCHHM S, BRIYKCIsIEMOTO 10 hopmysie (3):

Err =1 + Fusm*10™, 3)
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rae Fusm — usmepennas vacrora, [';

Err — abcomtoTHas nmorpenHocTs u3Mepenus, ['11.

2.4 YcrpoiicTBO M padoTa MOIYJIst

2.4.1 CrpykrypHas cxema
CtpyKTypHas cxeMa MOJyJisl IpuBeieHa Ha pUcyHke b.1.

B cocTtaB Moynst BXOJAT:
— moporooe yctporictso (ITY);
— YCTpOHCTBO ranbBannueckoi pa3sssku (YI'P);

MukpokoHTpoiuiep (MK);

— y3en uaaukanuu (MH).

[ToporoBoe ycTpoicTBO Mpeodpa3zyeT BXOAHBIC JOTMUYECKHE YPOBHU B YPOBHH, C KOTOPBIMU
pabotaet onTpoH. PesynpTaT npeobpazoBanus uepe3 YI P nmonaercs va MK.

MK BrImonHsIET cnenyromue GyHKIUM:

— (opMupOBaHUE CUTHAJIOB yIPaBICHUS;

— 00paboTKy JaHHBIX;

— 00MeH nHpOopMaINKeH ¢ IEeHTPATBHBIM IMPOIECCOPOM IO MarucTpaid (IIMHE) KOHTPOJUIEepa.

[IporpammHoe obecnieueHne MUKpOKOHTpoJuiepa pazmernaercs B Flash-mamsitu.

HH cocTouT U3 AByX CBETOAMOIHBIX HHAUKATOPOB cocTosiHus moayins "P" (PABOTA) u "C"
(COCTOSHUME) n uHIUKaTOPOB COCTOSIHHSI BXOJHBIX U BBIXOJHBIX IIETIC MOMYIIS: OJHA WM JBE
TPYIIIBI HHIUKATOPOB, B 3aBUCUMOCTH OT UCITOJIHEHHSI MOAYJIS. B KaxIyio Tpymimmy BXOJIUT BOCEMb
WHUKATOPOB JJIsl BXOJHBIX IENeH U 1Ba MHAMKATOPA JUIsl BBIXOAHBIX LIENel MOTYIIs.

CoOTBETCTBHE COCTOSTHUS WHIUKAIIMHN ¥ PEKUMOB PabOThI MOJTYJISI PUBEICHO B TaOIHIIE 2.

Tabamna 2
HNupnxarop CocTosiHne MHANKATMHA Pexnm padoTsl Mmoayast
P O OnHOBpEMEHHOE BKJIIOUEHHE UHIUKATOPOB C6poc Moy
KPacHOTO U KEJITOTO [IBETOB CBEUCHUSI
"C" CBeueHMe JKeITHIM [IBETOM Nunmmanusamus
"P" CBeueHme 3eJIeHbIM [[BETOM Pabounii pexxum
"pP" CBedeHHe KPacHBIM IIBETOM, ITOCTOSTHHO ABapust MOTyJIs
"1"-"8" YcTaHOBKa COOTBETCTBYIOILIETO
(11 BXOIHBIX Bruttouen BXOZIa MOJYJIsl B COCTOSIHUE
Terel MOTyIIs) "3aMKHYTO"
"1"_"2"
BxuttoyeHue cooTBETCTBYIOLIETO
(1751 BBIXOTHBIX Bruttouen BBIXOMA MOy
TeTred MOTyJIs) Y
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2.4.2 PaGora moxy.Js
Monaynb QyHKIIMOHUPYET B IBYX PEKUMAaX:

"MHunuamu3anms'’;

"Pabora".

2.4.2.1 Pexum "Ununuaamsanusa"

Wunnmanu3aiys MOZYIs IPOUCXOAUT MPU TOAa4Ye MUTaHKsI HA MOYJIb MO0 MPUHYIUTEIHEHO
[0 CHUTHAJY C LEHTPAIBHOTO TpoIleccopa B CIIy4ae, €CIIUM IEHTPAIbHBIA MPOIECCOp OMpPeHeITHI
HapyieHus B QYHKITHOHUPOBAHUU MOTYJISL.

B mnpouecce mHHMDManM3anuu MPOUCXOJUT TECTUPOBAHME MHUKPOKOHTpPOJUIEpA U 3aMKCh
B MOJIyJIb TTAPAMETPOB PEKUMA PAOOTHI.

IIpu ycTraHOBKE mepeMblUKM Ha IIThIpeBOM coeauHuTenb XK101, pacmnosioxkeHHbIA MO
JMIIEBOI MaHeNbI0 MOAYJNSA (CM. PUCYHOK 1), MOIyJb MpH MOJauye MUTAHUS MEPEXOIUT B PEKHUM
"3arpys3ka", B KOTOPOM MPOU3BOJUTCS 3arpy3ka MpPOrpaMMHOTO OOECIeYeHUs TP MPOU3BOCTBE
" UCTBbITAHUAX MOOYJIA.

IIpn ycraHOBKe mnepemMbluKM Ha IIThIpeBOM coeauHuTenb XK100, pacmnosioxkeHHbIA MO
JUIEBOM MaHeIb0 MOy (cM. pucyHOK 1), Omokupyercs pabota watchdog-ralimepa momys.

BHUMAHMUME! Ilpu paGotre Moay/isi B cOCTaBe KOHTPOJLIepa HAa MeCTe IKCIUIyaTaluu
nepembruku ¢ coequnurTesieil XK100, XK101 101kHbI ObITh CHATHI!
2.4.2.2 Pexum "Pabora"

Pexum "PaGora" sABHNSETCS OCHOBHBIM pEXHUMOM paboTel Moayias. B xome ero
MHUKPOKOHTpOJUIED (DYHKLIMOHUPYET B COOTBETCTBHM C 3arpyK€HHOH B MOJYyJdb CO CTOPOHBI
[IEHTPAJILHOTO Ipolieccopa KOH(MUTYpaIUei.

[Ipn mopmaye muTaHWs W ammapaTHOM cOpoce MOMAYJS BBIXOABI almapaTHO MEPEBOIITCS
B cocrosguue "BeikiroueHo".

[TonpoOHOe onycaHne HACTPOHKU apaMeTPOB MOAYJIA JJIsl KaX/10T0 UCIIOJIHEHHSI IPUBEIEHO
B fokyMeHTe "KonTtpomiep nporpammupyemsiii DJICU-TMK. PykoBoacTBo 1o npuMeHEHHIO".
2.4.3 KoHcTpyKuusi MOLYJIst

Monaynb uMeeT KOHCTPYKLHUIO, aHAJOTHYHYIO KOHCTPYKIHMH (YHKIHMOHAIBHBIX MOJIYJIeH
KOHTPOJUIEPA, U COCTOMT M3 IE€YaTHOM IJaTbl MOAYJA, IUIAThl WHAMKALMU M METAJIIMYECKOTrOo
KopIyca (CM. pyKOBOJICTBO IO 9KCILTyaTalluy Ha KOHTPOJUIEP).

Ha nuueBoit manenu Moysist pacrosaratroTcs 3JIEMEHThl KOMMYTAIlUM ¥ UHAUKALUK:

— BXOJIHBIE Pa3bEMBI:

0000000000000
000000000000

@

i ucnojaenuss TD 713 81 CNT;
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o
°
°
°
°
o
°
°
°
°
°
°
°

000000000000
0000000000000
000000000000

s ucnonaenns TD 713 161 CNT;
— cBeroanoHbie uHAnKatopsl "P" u "C".

— OJiHA TpyIIa WHIUKATOPOB PEKUMOB paboTsl BxomoB "1"-"8" u BeixomoB "1"-"2" mus
ncronaenns TD 713 81 CNT;

— JIB€ TPYMIBI HHANKATOPOB, KaXKIask U3 KOTOPHIX BKIIOYAET WHIAUKATOPHI PEKUMOB PaOOTHI
Bxon0B "1"-"8" u BeixomoB "1"-"2", must ucriostHenus TD 713 161 CNT.

[ITeipeBsie coenuauTenn XK100 u XK101 goctynHbl Ipy CHATUYN JTULIEBOW MaHETN MOYJIA.

BHUMAHME! Ilpu padote MoayJsi B COCTaBe KOHTPOJLJIEPA HAa MeCTe IKCILIyaTaluu
nepembluku ¢ coenuHuTeneid XK100, XK101 go/xHbI ObITH CHATHI!

Ha 3agHell creHke MOAyJsss HaXOOUTCSA BBIXOAHOW pa3beM Ul YCTAHOBKH MOXYJS Ha
KoMMyTarnoHHyro nanens TK 711 u nmoakmrodeHus K Maructpaiu (IMHe) KOHTpoJuIepa.

3amuTHOE 3a3eMIICHHE MOYJIsE 00pa3yeTcsl MMyTeM IIEKTPUIECKOr0 KOHTAKTa HIDKHEN 3aiHel
MJIAHKK MOJYJSl C 3a3eMIISIIONIECH TUIaHKOW KoMMyTanmoHHoM nmaHenu TK 711 mpu 3akpyunBaHuu
BUHTA KPCIJICHUA MOAYJIS K ITAHCIIN.

Jnst monKIIIOYeHHsT BXOJHBIX CHUTHAJIOB K MOJYJAM MpeaHazHadeHbl kabemn KD713-X34,
KD713-X16 u KD713-X17 (mocTaBisioTcsi Mo OTAEIbHOMY 3aka3y). Buemmnwmii Bunx kabenst Ha
npumepe kadens KD713-X34 (cBoOOIHBIE KOHIBI ¢ OJHOW CTOPOHBI, BUJIKA — C JPYTOM CTOPOHBHI)
npuBesieH Ha pucyHke 1 (koncrpykius kabeneit KD713-X16 u KD713-X17 ananoruyna).

XP1

1000

2015

L+50%

A

-\ ® 7\ XP1 (Bunka DB-25M

* [lnuHa kodena ycmaHabaubaemea npu 3akase b coombemembuu

c madnuueld 3a0kasa (cM pasden 8 Hacmodalwezo pykobodcmba)

Pucynok 1 — Buemnnii Bua kaoeass KD713-X34

HOI[KJ'II-OLICHI/IC BXOJHBIX CHUTHAJIOB K MOAYJIIO MOXKHO TaKXKEC pCain30BaTh 4€pPC3 BBIHOCHEBIC
KIIEMMHBIC OJIOKH U Ka6€.HI/I, nNpeaAHa3HAYCHHBIC I MTOAKIOYCHUSA MOAYJIA K BBIHOCHBIM

11



Pykoeodcmeo no 3Kkcnayamayuu

KJIEeMMHBIM Osiokam. MHpopmarus 11 3aKas3a npuBeeHa B pa3zese 8 HacTOSIIEro pyKoBOACTBA 110
JKCIUTyaTaluu.
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Konmponnep npozpammupyembiti AJICU-TMK. Modynw TD 713

3 ITIOAI'OTOBKA MOAYJIA K PABOTE

3.1 IJkcmiyaranMOHHbIE OTPAHMYEHHUS M YKA3aHUA Mep 0e30IacCHOCTH

BHUMAHMUE! Ilepen J/100bIM MNOAKJIIYEHHEM K MOIYJK 3a:KUM 3alMTHOIO
3a3eMJIeHMSl KOMMYTAIIMOHHOW TNAaHeJW [0/LKeH ObITh TMOJACOeIMHEH K 3alIUTHOMY
NMPOBOJHUKY, BUHT KpeIUIeHUusl MOJYJisi HA MaHeJb W BUHTHI KpelJieHHs JINIEeBOil MaHeu
MOYJIsl J0JIKHBI ObITh 3aTAHYTHI.

Bce noak/0veHnsi ¥ OTKJIIOYEHHS HeNeil K MOAYJII0 T0NMYyCKaeTcsl MPOU3BOIUTH TOJIbKO
nocJjie CHATHS MUTAIOMIMX HANPSKEHUIA.

3.1.1 Hanexnas u 6e3onacHas paboTa MOAYJSl TapaHTUPYETCS TOJIBKO MPH IKCILTyaTalHH
ero B cocraBe kKoHTposuiepa DJICU-TMK npu cobmtoaeHnn ycrnoBHid, yKa3aHHBIX B PYKOBOJCTBE
0 AKCIUTyaTalluy Ha KOHTPOJUIEP.

3.1.2 Ilpu ycraHoBKe MOAyJs Ha KOMMyTauMoHHyo mna”enbs TK 711 He pomyckaercs
npusaraTb 3HAUYMUTEJIBHBIE YCHJIUS W yAapbl BO H30€XaHUE MOBPEXICHHS Pa3beMOB MOAYJEH
Y TIaHEJIN.

3.2 IloaroroBkKa K HCHOJb30BAHHUIO

3.2.1 PacnakoBbIBaHHe

[Tocne xpaHeHHMs WIM TpPAaHCIOPTUPOBAHUA MOIYJSA HpPU OTPULIATENILHON TeMmmeparype,
CIeyeT BBIACPKATh MOAYJdh B YIAaKOBAHHOM BHUJE B TEUEHUE JBYX YacOB MPU KOMHATHOU
TeMIeparype.

W3Bneys MOAynb W3 TPAHCIOPTHOM Tapbl, IIPOBEPUTH COOTBETCTBUE KOMIIJIEKTHOCTHU

M 3aBOJACKOI'0 HOMEpa 3alrCH B IMaCIiopTe.

3.2.2 MoHTa:xk MoayJis

YcraHoBUTh MOAYJIb HA KOMMYTallMOHHYIO MaHesn b TK 711 B COOTBETCTBUU ¢ MapKUPOBKOM
Ha MaHEIU B CJIEIYIOLIEM MOPSIIKE:

1) 3auenuTh MOAYJb 32 PUKCATOPHI C BEPXHEW CTOPOHBI IAHEIH;
2) Ha)kaTh HA MOJYJIb C HUJKHEH CTOPOHBI JIJIsl COCTBIKOBKHM Pa3bEMOB MOJyJIsl U NIAHEIIN;

3) 3aKpyTUTh BUHT KPEIJICHUS MOJTYJIS.

3.2.3 IloaroroBka k padorte
3.2.3.1 TlpoBeputb, 4TO BCE MOJAKIIOYAEMBIC K MOJYIIIO IIENH 00€CTOYCHBI.

3.2.3.2 TloaxirounTh HENH U3MEPSEMBIX CUTHAJIOB!

/9

0000000000000
000000000000

Ol

— K pa3béMy monyist ucnionHerus TD 713 81 CNT ¢ nmomompto kabens KD713-X34;
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— K pa3bémam utia 11 moayas ucronHeruss TD 713 161 CNT, cooTBETCTBEHHO,

¢ nomortusro kadeneir KD713-X26 u KD713-X27.

BHUMAHMUE! IIpu noakiaodyeHun Homepa koHTakToB BHIKH XP1 (XP2) ¢ poserkoit
XS200 (XS201) gokHBI COBIIAAATD!

3.2.3.3 Ha3nayeHue KOHTaKTOB pa3zbéMoB "X34" ("X27") u "X26" uaAeHTUYHO U NPUBEIECHO
B Tabnuie 3 (pasHble pa3beMbl COOTBETCTBYIOT Pa3HBIM I'aJIbBAHUYECKUM I'PYIIIaM BXOJIOB).

Taoauma 3
CoequHHuTEIbL Konrakr HaunmeHoBaHue memu

1 Bxon 1
2 Bxon 3
3 Bxoxn 5
4 Bxon 7
5 OO0mumit
6
7 Breixon 1 +
8

- 9 Brixox 2 +

o3 10

5o 11

s 12 +12B

5o 13 -12B

e 14 Bxox 2
15 Bxon 4
16 Bxon 6

Pozerka DRB-25F Bapuant B }; ggﬁfnﬁi

19
20 Bexon 1 -
21
22 Brixon 2 -
23
24 +12 B
25 -12B

3.2.3.4 Jlna OaT4yMKOB C KOMMYTAIlMEW TPaH3UCTOPOM N-p-n THIMA CXE€Ma MOAKIIOYECHUS
Ka0ens MoKa3aHa Ha PUCYHKE 2, JUIs JaTYMKOB C KOMMYTAIMEH TPaH3UCTOPOM p-nN-p THIA — Ha
pucyHke 3.

14



Konmponnep npozpammupyembiti AJICU-TMK. Modynw TD 713

D713 E

PIN [LiBeT npoBoaa Ne Bxoga | Aartiuku n-p-n tuna
1 [] 6enbin Bxog 1
2 B kopuyHeBbIit Bxoa 3
3 B seneHbint Bxog 5
4 [ xentbiit Bxon 7
5 [ cepbini 6L
7 B po3oBbiii Bbixog 1+ I
9 O curun Bbixoa 2+ D&
o 2 KpacHbI +12V
02 0 3 YEpPHbIN A2
2 £ g 4 | (bVIOn?TOBbII?'I _ Bxop 2 1 4
02 ) 5 |Ld cepblit/po3osbiit Bxoa 4 e K
2o g 6 | xpacHbii/cuHui Bxon 6 5-30 V DC 5-30VDC
G 05 7 _|Ld Genbii/zeneHbin Bxoa 8
g5 4 8 |l xopuyHeBbi/3eneHblit | OB
o : 20 GenblnsxenTbin Bbixoa 1-
@ 22 JKEeNThI/KOpUYHEBbLIN Bbixoa 2-
24 Genblit/cepblit +12V
25 Cepblii/kOPUYHEBbI -12V

Pucynok 2 — CxeMa noaK/JI109eHHs JaTYMKOB N-p-N THNA

[Ipumeuanue —Cxema noakimoueHus kK pazpemam "X26" n "X27" ananornyna cxeme
TTOIKITIOUEHUS K pazbemy "X34".
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16

D713

oo
50

o
o5
%o
oo
50
°s
2o
g
0,

KD713-X34 1,5

[Nartauku p-n-p Tvna

D&

I|+

5-30 VDC 5-30 vV DC

PIN ﬁse-r nposoaa Ne Bxona
1 Genbin Bxoa 1
2 KOPUYHEBbIN Bxoa 3
3 B 3eneHbint Bxog 5
4 [ xentbin Bxon 7
5 [] cepbint 06w,
7 Il po3oBbIit Bbixog 1+
9 [T Bbixog 2+
2 | kpacHbin +12V
3 | yepHbin -12V
4 [ dvonetosbiit Bxog 2
5 |Ld cepbiit/po3osbiii Bxog 4
5 |l KPaCHbI/CUHUIA Bxoga 6
7 ©enblii/3eneHsbilit Bxon 8
18 KOpUYHEBbIN/3eneHbi | O6Lmin
20 6enbIn/ KenTbln Bbixoa 1-
22 KENTbIA/KOPUYHEBbLIN Bbixoa 2-
24 Genbiit/cepbiit +12V
25 Cepbli/KOPUYHEBbIA -12V

Pucynok 3 — Cxema noak/JIl04eHHs JaTYUKOB P-N-p THIA

[Ipumeuyanue —Cxema nogkimodeHus K pazbemam "X26" u "X27" ananornysa cxeme
MOJKIIIOUEHHU K pazbemy "X34".



Konmponnep npozpammupyembiti AJICU-TMK. Modynw TD 713

3.3 HUcnoab30oBaHue

3.3.1 Mepsl 0e30nmacHoCTH NpU padore

B xone skcrutyaranuu HEOOXOIUMO KOHTPOJMPOBAaTh M IOJJAEPKUBAaTh B HOPME YCIOBHUS
paboTbl MOIyAs B COOTBETCTBMM C YKa3aHHBIMH B 3.1 HacToOAlIero pPyKOBOJCTBA
9KCIUTyaTalldOHHBIMU ~OIPAaHMYEHUSIMM, a TakXKe IPOBOAUTh TEXHUYECKOE OOCITyKUBaHHUE
B COOTBETCTBUU C YKa3aHHUSIMU pazjiena 4 HacTOSIIEro pyKOBOACTBA.

3.3.2 IloaroroBka K NpoBeACHUIO U3MeEPEHU I

3.3.2.1 BKIIOYUTL CETEBOUW BBIKIIOYATENb Ha JMIEBOM ITaHEIM HCTOYHUKA
IMUTAaHUSA KOHTPOJIIICpA. Ha J'II/II_IGBOI\/'I MaHCJI UCTOYHUKA MUTAHUSA OJOJIKCH BKIIIOYUTHCA MHAUKATOP
"+24 V" 1 HauaThCsl MHUIMATU3AIUA LIEHTPAJIBLHOTO MTpoIeccopa U MOAYJIe KOHTpoJIepa.

3.3.2.2 Ilo 3aBepLIeHMIO HWHULMAIM3ALMK KOHTPOJJIEpPA HMHAMKALMS Ha MOJIYJIE JIOJDKHA
COOTBETCTBOBATh pabodyemMy pexuMy (CM. TaOIHILy 2).

3.3.2.3 Ilpu mnepBUYHOM MCIOIB30BAHUU MOJYJIS CHeNaTb OTMETKY O Hadaje ero
9KCIUTyaTaluu B (popMysisipe KOHTpOJLIEpA.

3.3.3 Ilopsiaok nmpoBeaeHUsI U3MePEHUI

Moayns 1o3BOJSET MPOU3BOJUTh U3MEPEHHE YacCTOTHI M MEPUOJA CICJAOBAHUS HUMITYJIbCOB.
B pexxrMe m3MepeHHsl 4aCcTOThl MUKPOKOHTPOJIIEP OCYILIECTBISET MOJACYET UMITYJIbCOB Ha BXOJIE
MOJYJIS 32 OIHY CEKYHIY.

B pexxnme n3MepeHus JUIMTEIbHOCTH MMITYJIbCa MHUKPOKOHTPOJUIEP M3MEPSIET BPEMsI MEXITY
HaApacTaOMUM (POHTOM UMIYNIbCAa M CHANAIOUIMM (POHTOM HMITyJbca MO0, HA0OOPOT, eciu
aKTHBHMPOBAH MTapaMeTp MHBEPCHUHU BXOJHOTO 3HAUCHHSL.

B pexxuMe m3MepeHus meproja MUKPOKOHTPOJUIEP U3MEPSET BpeMsi MEXIy HapacTaromuM
(GPOHTOM UMITYJIBCA M CIICTYIONTUM HapacTaromuM (HPOHTOM.

[TapameTpsl paboThl MOIYJS 3aJAIOTCSl LEHTPAIBHBIM IPOIECCOPOM MPU HMHUIUATU3AIIH
MOJYJIS.

BreixogHble maHHBIE MOIYJS TEpPEArOTCs B IEHTPAIBHBINA mMporeccop Mo uHTepdeicy
(MarucTpanm) KOHTpOJUIepa.
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Pykoeodcmeo no 3Kkcnayamayuu

4 TEXHUYECKOE OBCJYKUBAHUE

4.1 TexHuveckoe OOCTY)KHBaHHUE MOMYJSI TIPOBOJUTCA B COCTaBe KOHTpOJUIEpa
nporpammupyemoro IJICHU-TMK cornacHo pyKOBOACTBY IO 3KCILTyaTalliy HAa KOHTPOJUIEP.

5 TEKYIIIU PEMOHT

5.1 PemoHT wMoaynsi JOJKEH OCYHIECTBISTHCA MNPEANPUATHEM-U3TOTOBUTENEM U
CHelHaTU3UPOBAHHBIMU NpEeANPUITUIMH, HMCIOIIUMU HEO0XOAMUMOE obopynoBaHue
Y MIOJTOTOBJIICHHBIN mnepcoHal. [lopsimok mnepemadyn OTKa3aBIIEro MOAYJAS B PEMOHT YyKa3aH
B PYKOBOJICTBE MO 3KCILTyaTalluy Ha KOHTPOJIJIED.

5.2 B mpomecce mnoucKa HEHCOPAaBHOCTH W PEMOHTA JOMYCKAETCS OTCTHIKOBKA
U MOACTBIKOBKA OTKA3aBHICTO MOAYJA I PEMOHTA MU 3aMCHBI 663 OTKJIOYCHUA IIMTaHUusa OT
OCTaJIbHBIX MOJYyJIEil KOHTpoOJIIepa B ClIeAyIoel Mocae0BaTeIbHOCTH:

1 OTkII0UNTH BCE pa3beEMBl Ha JIMLIEBOM NTAHEIN MOJTYJIS.
2 OTBUHTUTH KPENEKHBI BUHT.
3 OTtcTBIKOBAaTh MOZYJIb OT ITAHEIH.

[ToaxroueHne UCITPaBHOTO MOIYJIS IPOU3BOAUTH B 0OPAaTHOM MOCIEA0BATEIILHOCTH.

6 MAPKHNPOBKA

6.1 Onucanue MapKUpOBKHM MOIYJI INPUBEACHO B PYKOBOACTBE IO JKCIUIyaTalMd Ha
KOHTPOJLIEP.

7 XPAHEHHUE

7.1 VYcioBus XpaHEHMs MOAYJIS B YNAKOBKE NPEINPHUATHSA-U3TOTOBUTENS Y IOCTaBIIMKA
¥ TTOTpeOuTENs JOKHBI cOOTBeTCTBOBAThH Kareropuu 3 (PK3) mo T'OCT 15150-69.
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Konmponnep npozpammupyembiti AJICU-TMK. Modynw TD 713

8 JONOJIHUTEJBHBIE ITPUHAUVIEXKHOCTH

HOI[KJIIO‘IGHI/IG BXOJIHBIX CHUI'HAJIOB K MOI[y.]'IIO MOXET OC}’H.IGCTB.HHTBC}I C IIOMOIIIBKO
KJIEMMHOTO OJIOKa W/WJIH Ka0esi, MOCTaBIIIEMbIX 10 OTACIIBHOMY 3aKa3y:

Homep s Buemnmii Bug HaunmeHnoBaHue
3aKa3a
Ka6ens KD713-X16-1,5 mist OAKIIOUYEHUS
LC-D713C01 Moyt ucnomuenus TD 713 161 CNT (1,5 m)*
Ka6ens KD713-X17-1,5 mist HOAKIIOUYEHUS
LC-D713C02 Moyt ucnomuenus TD 713 161 CNT (1,5 m)*
Ka6ens KD713-X16-3 i1 HOAKIIOYEHUS
LC-D713C03 monyist ucnonaenust TD 713 161 CNT (3,0 m)*
Ka6ens KD713-X17-3 a1 HOAKIIOYEHUS
LC-D713C04 monyist ucnonaenust TD 713 161 CNT (3,0 m)*
Ka6ens KD713-X16-5 qi1s HOAKIIOYEHUS
LC-D713C05 monyist ucnonaenust TD 713 161 CNT (5,0 m)*
\ Kaoens KD713-X17-5 miia HoaKII0O4EHUS
LC-D713C06 'Ah Moyt ucnomuenus TD 713 161 CNT (5,0 m)*
/
Ka6ens KD713-X34-1,5 m1st MOAKIIOUYEHUS
LC-D713C07 Moyt ucnonmuenus TD 713 81 CNT (1,5 m)*
Kaoens KD713-X34-3 qiia HoAKIIOYEHUS
LC-D713C08 Moyt ucnonmuenus TD 713 81 CNT (3,0 m)*
LC-D713C09 Kab6ens KD713-X34-5 qi1 HoAKII0YEHUS

Moy ucnoiaderus TD 713 81 CNT (5,0 m)*

* JImrHA ¥ KOHCTPYKITHSI KaOelIsl MOTYT U3MEHSATRCS T10 3aIIpoCy

TB-D713C01

BriaocHOM KiteMMHBIHi 0110k TB713D

TB-D713C02

BriaocHOM kiteMmHbIi 010k TB713DS
C 3aIIUTHBIMU (YHKIHSIMH
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Pykoeodcmeo no 3Kkcnayamayuu

H(::le(g;;ﬂﬂ BHenrHui BUJ HaunmMmeHnoBaHue
Ka6ens KD713-X16TB-0,5 mis moaxmrodeHust
Moyt ucnonnenus TD 713 161 CNT k
LC-D713C10 BBIHOCHOMY KJIeMMHOMY 010Ky TB713D
TB713DS (0,5 m)**
Q/ = ) Kab6ens KD713-X17TB-0,5 m1s moaxmrodeHust
E N — i Moyt ucnonnenus TD 713 161 CNT k
LC-D713C1 < BBIHOCHOMY KJIeMMHOMY 010Ky TB713D nmu
TB713DS (0,5 m)**
Kabens KD713-X34TB-0,5 st OAKIIOUYEHUS
LC-D713C12 moxaynst ucnonuenus TD 713 81 CNT k

BBIHOCHOMY KJIeMMHOMY 0710ky TB713D nmu
TB713DS (0,5 m)**

** JInMHA U KOHCTPYKIUS KaOemst MOTYT H3MEHSITHCSI TI0 3aIpocy
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Konmponnep npozpammupyembiti AJICU-TMK. Modynw TD 713

Ipuioxkenue A
(cmpaBo4HOe)

I'abGapuTHBI YepTex MOXYJIsA

2omax 145max

Mopgynb TD 713 81 CNT

N’ CyeTHbIe BXoAbl i
KonuuyecTBO KaHanoB: 1
KonuyecTBO CUrHanoB B KaHane: 8
MuHMManbHas ANUTeNbLHOCTb

nMmnynbca: 50 mkc
MakcuManbHas yacrora: 10 klMy
[OvckpeTHble BbIXoAbl

é KonuyectBo kaHanoB: 1

(g KonuuyecTtBO cMrHanoB B KaHane: 2

o HanpsixeHne komMMyTauum: 3oB
Tok KoMMyTauuu: 03A

=

1

.
.
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.
.
.
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.
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A 1
[ \L 1

- wwwelesyru  Coenado B Poccun
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Pucynoxk A.1 — I'abaputHbIii yepTesk Moayas ucnoaHenuss TD 713 81 CNT
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2Omax 143max

Moaynt TD 713 161 CNT

| "] CueTHble BXoAbl a
@ Konunuectso xaHanos: 2 :]
(o) KonunuecTBO curHanoB B kaHane: 8 )

: : MuHuManbHas AnUTenbLHOCTb

. uMmnynbca: 100 mkc

: : MakcumanbHas yacrora: 5 klMy

E : « [uckpeTHble BbIXoabl

. S KonuuyecTBo kaHanos: 2

.. C% KonuuyectBo curHanoB B KaHane: 2
N N HanpshkeHne kommyTaumm: 30B =~
Oxzel| — Tok KOMMyTaLuu: 0,3A J

Jo
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S EAL
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Pucynok A.2 — I'abapuTHbIi YyepTe:xk Moay st ucnojHenust TD 713 161 CNT




Konmponnep npozpammupyembiti AJICU-TMK. Modynw TD 713

Ipuiaoxenue b
(cupaBouHOe)

CrpykTypHasi cxemMa MOAYJIsA

I'pynna 1 SEZ”’ UH
Bxon 1 1 oy -  vre 1
] N MK
: : 31 :
Bxon 1 8 Iy
O6muii 1
Brixon 1 1+ VI'P
Brixon 1 _1- ) <
Brixon 1 2+ <
Brixon 1 2-
+12 B 408 1+24B
-12B 3 8
E
]
=
=
() 2
¥a}
I'pynmna 2 E
3
Bxon 2 1 Iy VTP E
[ =
: : ¥3K :
Bxon 2 8 Iy
OO6mumii 2
Brixom 2 1+ VTP
Brixon 2 1- <
Brixon 2 2+ 11 ei
Brixon 2 2-
+12 B urn 4248
-12B 3

Pucynok b.1 — CTpykTypHasi cxeMa MORYJIst
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Ipuioxenue B
(o0s13aTesibHOE)

Cxema pa3MenieHus 3JIeMEHTOB
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