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K Moynb BEIBOIA aHATOTOBBIX curHanoB AO-03

Hacrosimee pykoBojacTBo mo skcrutyaraiuu (PD) pacripoctpaHsieTcst Ha Bce MOJIHU-

(duKary MOyt BEIBOIa aHATOTOBBIX cuTHAIOB AO-03 cepun DK-2000, B manpHEHTIIEM —

MOAYJb, U TMPEAHA3ZHAYCHO IJIA O3HAKOMIICHUA JIWMI, SKCIUIYaTUPYIOHIUX MOJAYJb, C €T0

YCTPOHCTBOM, MPHHITUTIOM pabOTHI, OCHOBHBIMU TIPaBUJIAMU 3KCIUTyaTalliu, OOCTyKHUBa-

HUSI, XPaHEHUS] U TPAHCIIOPTUPOBAHUSI.

I[OKYMGHT COJACPIKUT TCXHUUCCKUE XAPAKTCPUCTUKU MOAYJIA, OIMUCAHUC TTPUHIUIIA

TMOCTPOEHMSI M PadOTHI, a Takke WHPOPMAINIO, HEOOXOIUMYIO TTOJIH30BATENIO IS TIpa-

BHJIBHOTO MOJKIIIOYCHHA W SKCIUIyaTalluk MOAYJIsI B COCTABE YHUBCPCAIBLHBIX MpOorpam-

MHUPYEMBIX KOHTPOJLJIEPOB TEXHOJIOIHUecKoro obopyaoBanus cepuu IK-2000.

Jliist Gosee 1MoJIHOTO MpeJicTaBlIeHust 0 padoTe Motysst B PO mpuBeieHa CTpyKTypHast

cXeMa MOAYJd U €€ ONMMCaHue, MOKOJICBKHU Pa3beMOB MOAYJIA, MPUMEP MOAKIIOYCHHUSA HUC-

TOJTHUTEIFHBIX YCTPOMCTB, yKa3aHa ajpecands TOPTOB BBOJA/BBIBOJIA M PACTIOIOKEHHE

WX Ppa3pslI0oB Ha IIMHE JAHHBIX cucTeMHON maructpanu. Kpome Toro, PO conepxut onu-

CaHuC MpPaBUJI XpaHCHUSA U TPAHCITOPTUPOBAHUSA MOIYJIS.

JIJIst IOTy9eHus TOTIOTHATENEHOW WH(POPMAIIAX CIIEAYeT MOIB30BAThCS HHCTPYKITUEH

0 dKcTTyaTanuu Ha koHTpoiuiep cepuu DK-2000; cm. Taxxke: “VHTerprpoBanHas cucrema

paspaboTku npukiIagHoro porpammuoro odecreueHusi CONT-Designer for Windows. Py-

KOBOJCTBO mporpammucrta”, “Omucanme (ynknuii 6udbimoreku MODULE.LIB. Pykogo-

JICTBO mosib3oBarens”, “IlakeT MpHKIaAHBIX MPOrpaMM TECTHMPOBaHHSI KOHTpoJiepoB DK-

2000, DCS-2000 u DCS-2001. PykoBo/icTBO 110 TECTUPOBAHMUIO, HAJIAJKE U PEMOHTY MOJIY-

XYY

Jeun .
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K Moynb BEIBOIA aHATOTOBBIX curHanoB AO-03

1. OITMCAHUME U PABOTA

1.1. Ha3navenme moxy.ss

[TonHOE HaMMeHOBAaHUE MOTYJIS:

Moayas BbIBOAa aHAJIOT0BBIX curHa10B AO-03A (B, O).

Moyns OTHOCSITCS K AJIEKTPOOOOPYIOBAHUIO OOIIETO UCIONHEHUS U UCTOIB3yeTcs B CO-
CTaBe YHHUBEPCAIBHBIX MPOrPaMMHUPYEMBIX KOHTPOJIEPOB TEXHOJIOTHUECKOTO 000pyHIOBaHHUS ce-
puu DK-2000 (manee xoutpoiep). Moayns mpenHasHaueH A5 GOPMUPOBAHUS TOKOBBIX aHAIO-
TOBBIX cUTHaNOB B nuanazone 0...5 MA (AO-03A), 0...20 MA (AO-03B) unu 4...20 MA (AO-03C)
0 KOMaHAaM TIPOIIECCOPHOTO MOAYJISI KOHTpoIiepa. Moandukanuu MoIylis UASHTHYHEBI C TOUKA
3peHUsl CXeMOTEXHUKHU U TEeYaTHOU TAThl U pa3IHdaloTcs TOJIHKO HOMUHATIAMHU HEKOTOPBIX pe3u-
CTOpOB.

K Moaymnio MoXeT ObITh OHOBPEMEHHO MOJKIIIOUEHO IO TBEHAIATH W30JUPOBAHHBIX OT
CHUCTEMHOTO MMATAHUS HCTIOTHUTETBHBIX YCTPOUCTB.

Monyns sBISETCS BOCCTaHABIMBAEMBIM M PEMOHTHOIPHUTOJHBIM HU3JENNEM, MpelHa3Ha-
YEHHBIM ISl KPYTJIOCYTOUHOM HEMpPephIBHON HSKCILTyaTalldd ¢ BO3MOXKHOCTBHIO MHOTOKPATHOTO
BKJIFOUEHUS U BBIKIIIOUEHHUSI SJIEKTPONTUTAHUS B TEUEHUE CYTOK.

Paboune ycnoBus sKCITyaTalvu:

e TeMIlepaTypa okpyxaromrero Bo3ayxa ot 0° C mo +60° C (6e3 KoHAeHCAITUH BIIarH);

® OTHOCHTEINbHAs BIAXKHOCTh Bo3ayxa 110 85% mpu temmnepatype +25° C;

e arMoc¢epnoe napienue oT 84 no 107 klla.

1.2. TexHuueckue XapakTepHCTHKH
OcCHOBHBIE TEXHHUECKHE XapaKTEPUCTUKH MOJIYJISI IPUBEICHBI B TabmIle 1.

Tab6mura 1

HanmenoBanue nmapamerpa 3HaueHNe mapaMeTpa
KomaecTBo kaHATOB U30JIMPOBAHHBIX OT CHCTEMHOTO 1
MTUTAHUS
Jlnamna3oH BBIXOJIHBIX CUTHAJIOB, MA:
e AO-03A 0...5
e AO-03B 0...20
e AO-03C 4...20
MakcumanbHOE COTPOTHBIICHHE Harpy3ku, OM 400
Bpems npeobpazoBanus, BKITIOYasi KOMMYTAIIHIO KaHaTa 300
MKC, He Ooee
PaspsmHocTh nudpo-ananoroporo npeodpazoBanus, OUT 12
CymMmapHas TorpenrHocTh mpeodpazoBanus, %, He Oolee 0,15
["anpBaHnYecKas pa3Bsi3Ka MEKY BHEIITHUM CHCTEMHBIM
cTaOUTU3UPOBAHHBIM UCTOYHUKOM MMUTAHUS U TUTAaHUEM 500
Moays, B, He MeHee
["aGaputHbie pazMepsl MO IS
e nHa (6e3 xabens) 285 mm;
e jHHA (C Kabesem) 450 mm;
e [MpUHA 130 mm;
e ryOMHA 27 mm.
Macca moyns, Kr, He Ooee: 0,5
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K Moynb BEIBOIA aHATOTOBBIX curHanoB AO-03

DIEKTPONTUTAHUE MOJIYJIST OCYIECTBIISIETCS OT CUCTEMHOTO HCTOYHHKA TUTaHUS +5B KOH-
TPOJIJIEpA U BHENTHETO HECTAOMJIM3UPOBAaHHOTO MCcTOYHWKA nutanust +24B (+18...+35B). Ilura-
HUE TATbBAHWYECCKU Pa3BSI3aHHON OT CHCTEMBI aHAJIOTOBOU (M30JIMPOBAHHOMN) YacTH MOJIYJIS OCY-
IIECTBIIIETCS Yepe3 BCTPOSHHBIM MPeoOpa3oBaTellb, BHIPAOATHIBAIOIIMK JABYIOJISIPHOE HATPSIKE-
Hue t12B.

1.3. VYecrpoiicTBo u pabora

1.3.1. Koncmpykuusa mooyna
Buemnwnii Bun momynsa nokaszad B [Ipunoxennun A. KOHCTpYKTHBHO MOJYNb BBHITIOJHEH B
BHJI€ JBYXCTOPOHHEW MEYaTHOW IIaThl C 3aKpeleHHOW Ha Hell miaHkod. B kadecTtBe mHTEp-
¢eticHoro pazbeMa ucmonbzyetcst coequHuTens DIN 41612 (Bunka X1). Jlns npeogoneHus ycu-
TSI COUJIEHEHUS] COeTUHUTENS MIPU U3BJICUEHUU MOJYJIS M3 KapKaca KOHTpoJulepa Ha IIJIaHKe yc-
TAHOBJIEH PbIYar-BbITATIKABATEb.
CBs13b ¢ 00BbEKTOM ¥ TUTAaHUE AHATOTOBOM YACTH MOJYIIS OCYIIECTBISIETCS depe3 Kabenb,
pacTmasHHBIA Ha TUIaTe MOJYJS U 3aKpellIeHHBIH Ha ero mepeiHel IMiIaHKe, U 3aKaHYMBAIOIIHUKCS
coenuauteneM PC50B (pozetka X2).

[lepennsis nnanka Moynsl mokazaHa B [Ipunoxenuu A.
IIpumeuanue. BHewHuil Bua miaaTel MOIYJsl MOXKET OTJIMYATHCS OT MOKa3aHHOTO B [IpunoxkeHuun A, eciu 3Tu
pa3nuuus He BAUSIOT Ha SKCTUTyaTalyio MOIYJIS.

1.3.2. Ilpunyun pabomol

Monyns BBIBOJIa aHAIOTOBBIX CUTHAIOB pa0oTaeT MOJ yIpaBIeHHEM CHUTHAIIOB, MOCTYIAIO-
mux ¢ cucteMHoi Maructpanu CM (omucanue maructpanu cM. AJII'B.421457.002 1D ) vepes
CHUCTEMHBIHN pa3zbem X1.

Monyb COCTOUT U3 IByX ralbBaHUUECKH H30JUPOBAHHBIX JAPYT OT JIpyra yacTeii: cucTeM-
HOI 1 00BEKTHOH (TI0TH30BATENLCKOM ), TIEKTPUUECKU CBA3AHHON C 00BEKTaMH YIIpaBIEHUSI.

CrtpykTypHas cxema MoAyJs oka3aHa B [Ipunoxxenuu b. Ha Helt n3o06paxkeHs! creayrolie
OCHOBHBIE (PYHKITMOHAILHBIE Y3JIbL:

cucteMHas Maructpaib CM;

peructp anpeca kanaina PAK;

peructp naHHbIX P/I;

cxeMma ympasieHus CY;

cxema popMupoBaHus MoToka JaHHbIX COII/I;
onTpoHHbIe pa3Bsizku OP1, OP2;

H30JUPYIONINiA TpeoOpazoBarens HanpspkeHus UL,
nermudpaTop aapeca karana JII11A;

HCTOYHMK OMOPHBIX Hanpsbkennit TOH;

cxeMa 3a7epkku BkimodeHus C3B;
uppo-ananoropeie npeodpazonarenu [[AIIl...1[ATI6;
¢dopmupoarenu Toka OT1..OTI12.

CM, P]I, CVY, PAK u COII]] oTHOCSTCA K clcTeMHOM yactu Moxayns, a JIIITA, C3B, MOH,
UII, LJAIIL...ITAIT6 u ®TI1...®TI12 oTHOCATCS K 00BeKTHOM YacThH. OOBbEeKTHAS 9acTh U30JIUPO-
BaHA OT CUCTEMHOMU MPH TOMOIIY ONITPOHHBIX Pa3BSI30K U U3OIUPYIOIIETO Mpeodpa3zoBaTes.
[Tpunanun paboThl MOAYJISE COCTOUT B cieayromeM. B peructp aapeca kanama PAK 3amu-
CBIBaeTCsl TpeXpa3psiAHbIi Ko BeIOOpKH MukpocxeMbl [{AIT a B peructp nannsix PJI - aBenania-
TUPA3PSIIHBIN TIPSIMON TBOMYHBIN KO, SKBUBAJICHTHBIA TpeOyeMOMY BBIXOJHOMY TOKY, a TaK¥Ke
OuT, oTBeUaroNui 3a BEIOOPKY KaHana MukpocxeMmbl [{AIl. PJl BemonHeH Ha IBYX BOCBMHUpa3-
PAIHBIX CABUTOBBIX PETHCTPAX C MapajieIbHBIM BXOJIOM M MOCIeAoBaTeNbHBIM BhIXOAOM. PAK
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[ Moynb BEIBOIA aHATOTOBBIX curHanoB AO-03

MpeICTaBIsIeT CO00H UeThIpexpa3psiAHbIN napajuienbHblid peructp. [lockonbKy cuctemHas mMaru-
CTpajib UMEeT BOChMUpa3psiHyto muHy, 3arpy3ka P/ u PAK npoucxoaut B aBa nmpuema. CTpyk-
Typa JlaHHBbIX, 3arpyxkaembix B P/l u PAK, npencrasnena B Tabnuie 2.

CY dopmupyet st PJT u PAK curHambsl TakTHPOBAHUS B PA3PEIICHUS 3AIMHCH ¢ CHCTEM-
HOM IIMHBI CTaplero U miajmiero 6aiiTa JaHHBIX COOTBETCTBEHHO, M CUTHAJIBI TAKTUPOBAHMUSI JIJIS
COII.

ITocne 3anucu B PJl nanHble nocienoBaTesibHbBIM MOTOKOM mepenatorcs B COII], Ha BbI-
x0J1e KoTopo#t popmupyercst Tpu curaana: SS, SC u SD. DTH CUTHAIIBI TPEACTABIISIOT COOOH CHUT-
Haz 3amnycka JIIIIA (SS), curnan raktupoBanust mukpocxem LIAIT (SC) u morok ganuasix SD.

Curnainsl ¢ COITJL u Tpu pazpsna aapeca ¢ PAK nocrynaior Ha onTpoHHbIe pa3Bsa3ku OP1
nu OP2 cootrBercTBeHHO, BBIMONHEHHBIE HaA ontpornax HCPL-2630 ¢upmer HEWLETT
PACKARD. Ilpoiins yepe3 ontpoHHyto pa3sizky OP2, Tpu paspsna aapeca mukpocxembs! LTATT
TOTIQIAIOT HA JIEMHQpaTop aapeca, KOTOPHIA BeIpadaThIBACT CHTHAT BRIOOPKH MHKpOcXeMbl [[ATT
(SYNI1...SYNG6). [ToTox nanHBIX U curHan TaktupoBaHusi MukpocxeM LIAIl npoxonsar yepes on-
TpouHyI0 pa3Bsizky OP1, wuaBeptupyrorcss u momanatotr Ha I[[AIIl...I1AIl6, BBIMOTHEHHBIE Ha
mukpocxemax AD7249 ¢upmer ANALOG DEVICE.

Korna na Bxome SYN LAITL...ITATI6 nosiBasieTcst gorudeckuii «0», BeIOpaHHAsi MUKPO-
cxema [IAII 3arpyaeT B cBOl BHyTpeHHUI peructp notok AaHHbIX (SDAT), koTOpHIii cogep uT
B ceOe 6uT BBIOOpa Kanana mukpocxemel LIAIl. B pesynbrare na Beixone A wim B TTAIT...ITATI6
TOSIBIISIETCST  TIOTEHIMANT 3a/IaHHOTO YPOBHS, KOTOPBIA YMpaBIsieT (OPMHUPOBATEISIMA TOKa
OT1...0T12, BeimosHEeHHBIMU Ha TpaH3ucTopax BD139, ynpaBiseMbIx onepalMOHHBIMU YCHIIU-
tensimu OP200. @T1...®T12, momumo GpopMupoBaHus TOKA, 00ECTICYHBAIOT 3aITUTY OT KOPOTKO-
T'O 3aMBIKaHUSI.

Cxema 3aznepxku BkioueHus: C3B HeoOxoauma Jisi TOro, 4ToObl 00eCIeunTh HYJIEBOM
YpOBEHb BBIXO/IHOTO TOKA B KaHaJIaxX MOJIyJISi B MOMEHT ero BKItoueHus. [Ipu nojgave HanpspkeHus
nmutanus popmupyercst curHan CLR, koropsrit 3ampemtaer padoty LIAITL.. . ITAIT6. [lmutensHOCTH
ATOTO cHWTHaJa onpenaensercs napamerpamu RC-nienouku, Bxoasmei B coctaB C3B. [locTosHnas
BpeMeHnn RC-1iemouku cocTaBisieT IpuMEpPHO 2 C.

VIcTOYHWK OTOPHBIX HampspKeHWi moctpoeH Ha mukpocxeme ADS86 ¢upmbr ANALOG
DEVICE. MOH ¢opmupyet onopasie Hanpspkeaus (+REF, +U u —U), HeoOxoumbIe Ji1st paboTHI
LJAIIL...ITIAIT6 u ©T1...®TI12.

N3onmpyromuii mpeodpa3zoBatesib GOPMUPYET HAMPSHKCHUS TUTaHuUS +12V s muTaHus
ITAITL...ITATI6, ®T1...®T12 u +5VD s nutanus m@pPOBBIX MHKPOCXEM OOBEKTHOW YacTH
mozyist u pabotel C3B. Ero ocHoBy coctasisitor Mukpocxema TEP2422 ¢pupmer TRACO, koTo-
past popmupyeT Hanpspkerue +12V u mukpocxema MC7805C, koTopast mpeodpasyer HanpsHKeHue
+12V B +5VD.

Bce xaHabl MOJTy ISl TIOJTHOCTBIO HE3aBUCHMBI M UMEIOT WHIAUBUAYAJIbHbBIE 1IETTH YCTAaHOBKHU
HyJsg 1 ycwiieHust @T kaxoro kanana.

B Ilpunoxennn B npuseneHa pacnaiika BBIXOJHBIX HENEH MOJYJIsS HA IOJb30BATEIBCKOM
pazbeme.

B ITpunoxenun I mpuBeieH npumep NOIKIIOYEHHUS! UCITOTHUTENBHBIX YCTPOHUCTB K MOJLYJIIO
AO-03.

1.3.3. Ilpozpammnoe obecneyenue
C Toukn 3peHUA TPOTPaAMMHOI0 o0ecreueHns MOAYJId OH COACPKUT ABA MOpTa BbIBOAA U
oJMH BBoja. llepBbIit MOPT BBIBOJA JOCTYIEH M0 JIOOOMY YETHOMY ajpecy (MIaaimmuii pa3ps
ajipeca 1opTa - HyJIeBOH) B IpejiesiaX 30HbBI aIPECOB MIATOMECTa MOJIYJISI U TIPH 3arpy3Ke cozep-
KUT BOCEMb MJIQAIMuUX pa3psnoB nanubix [{AIL. Btopoii mopT BeIBOJIA aJipecyeTcs 0 HEUETHOMY
aJpecy W COJICPKUT YeThIPE CTAPIHMX Pa3psjia JAHHBIX W YeThIpe OWTa ajapeca BHIOMpPaeMoro Ka-
Haya Mojaynsi. [lopT BBOMA MOCTYNEH TO JHOOOMY anpecy W HWCHOIB3yeT TOJIBKO OJUH Paspsii -
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[ Moynb BEIBOIA aHATOTOBBIX curHanoB AO-03

CTaplINi, eIMHUYHOE 3HAYeHHE KOTOPOro NP €ro YTEHHWH 03HAvYaeT 3aBepllieHue [UKIIA 3arpy3-

KH ucnoJiHuTenbHOro peructpa IAIl u TOTOBHOCTE MOIYIIS K IPHEMY CIISAYIOIINX JAHHBIX.
Pacmionoxenre pa3psiioB TepeUMCICHHBIX MOPTOB Moayss AO-03 Ha muHEe JaHHBIX CHC-

TEMHON MAarucTpajy MPH OTIEpaNHsX BBOJIA/BBIBO/IA TIOKA3aHO B TAOIHIIE 2.

Tabmuia 2
[Topt BBOA UK BRIBOJIA Pa3psin muHbBI TaHHBIX
BD7 | BD6 | BDS | BD4 | BD3 | BD2 | BD1 | BDO
Hopr BEmoza - pernctp D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do
MIajamero 6alTa JTaHHBIX
[TopT BBIBOJIA - peTUCTp ajpe-
ca KaHaya u cTapimx 4 Out A3 A2 Al A0 D11 | D10 D9 D8
JTAHHBIX
ITopTt BBOJA- cTaTyC RDY - - - - - - -

B tabnuiie ucnonb3yroTes ciemyronue 0003HaYeHUS:

-DO0...DI11 - nBenaamarupa3zpsiiasiii ko ganabeix [AIT

- A0...A3 - aapec BRIOpaHHOTO KaHaJIa MOJTYJIS,

- RDY - curnas rotToOBHOCTH MOYJISI.

Taxum oOpazom, 11si mporpaMMHON nojiepkku Mojynst AO-03 He0OXOAMMO: TOXKIATHCS
ycranoBienusi 6uta "RDY" cratyca B eIMHUYHOE COCTOSIHME, 3arpy3uTh MEPBBIN MOPT BHIBOJA
BOCEMBIO MitaamuMu  OutamMu naHHbIX [[AIl, 3arpy3wTh BTOpOI TIOPT BBIBOJIA YETHIPHEMS CTap-
IIAMH pa3psiiaMu JAaHHBIX W YETHIPHMsI OUTaMH ajpeca BHIOPAaHHOTO KaHaJa KaK yKa3aHo B Taod-

ure 2.

HeobxoauMo cTporo mpuyiepKuBaThCs YKa3aHHOW MOCIE0BATEIILHOCTHA JISHCTBHM, T10-
CKOJIBKY 3aIlyCK BPEMEHHOW JHarpaMMbl MOJTYJISI ITIPOUCXOJIUT MPH 3arpy3Ke BTOPOTO MOPTA BBI-

BOJaA.

Bri6op (agpecanust) nyxnoro kanaia [{AIl mokazana B Tabnune 3.

Tabnuia 3
Anpec kanana [{ATI
3 ") Al 0 Howmep BriOpanHoro kanana [{AIT
0 0 0 0 1 xanan
0 0 0 1 2 KaHa’a
0 0 1 0 3 kaHax
0 0 1 1 4 xaHal
0 1 0 0 5 kanan
0 1 0 1 6 KaHaJ
0 1 1 0 7 KaHaAJ
0 1 1 1 8 kanan
1 0 0 0 9 KaHaJ
1 0 0 1 10 xanan
1 0 1 0 11 xanan
1 0 1 1 12 xanaxa

Jlnst nomyuenus Gojee moaHON MHPOPMAIMK O TPOTPAMMHOM 00ECTIEUSHUH MOIYJIS CIIey-
€T MOJIb30BaThCs MAacMOpPTOM Ha aBTOMAaTHU3MpOBaHHOE pabouee mecTto Tporpammucra "APM

CONT DESIGNER"
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1.4. Cpencra usmMepeHHs1, HHCTPYMEHT M NPHHA1JIEKHOCTH

Momyns, HCTONb3yeMblid B KauecTBE M3MEPHUTENHHBIX KAaHAIOB BOCIPOU3BEICHUS] CUTHA-
JIOB CHJIBI MTOCTOSSHHOTO TOKa YHUBEPCATHHBIX MPOTPAMMHUPYEMBIX TPOMBIILUIEHHBIX KOHTPOJILIE-
poB cepuu DK-2000 u mpuMeHsieMbIii B cepaxX paclpocTpaHeHUs TOCYIapCTBEHHOTO METPOJIOTH-
YecKOTo KOHTPOJIS U Ha/I30pa, MOJUIeKUT TMEPBUYHON MOBEpPKE /10 BBOJA B DKCILTyaTalldIO U Tie-
pHOINYECKOi MOBEPKE B IMpoIlecce IKCILTyaTalluu. B oCTalbHBIX ClIydasx MOIYJTh KanuOpyeTcsl.

[lepuoandeckast moBepka (KaTMOpPOBKAa) MPOU3BOJUTCS B CPOKH, YCTAaHOBJICHHBIE IPEJ-
MPUATHEM-TTOTpeOUTENIeM B 3aBUCHMOCTH OT YCIOBHH U OCOOEHHOCTEH JKCILTyaTalluu, HO He pe-
e OJHOTO pasza B 2 roja. [loBepka (kanmOpoBKa) MOAYJISI BBITOTHSIETCS] B COOTBETCTBUH C HHCT-
pykuuen “YHuBepcaibHble MpOorpaMMHUpYEMBIE MPOMBIIIIEHHBIE KOHTposuiepsl cepun DK-2000.
Metonuka nmoepku“ AJII'B.420609.001 1.

1.5. MapkupoBka

MapkupoBka MoJ1yJisl IOJKHA ObITh HAHECeHa HEMOCPEJACTBEHHO Ha M3/ieline UM Ha TpH-
KperuisieMblil K W31 IUI0 HaKJIaIHOM 2JIEMEHT U COJIEPKaTh:

e HaWMEHOBaHWE ¥ (WJIN) MU U3IEIHS,;

® TOBApHBIM 3HAK WM HAMMEHOBAHUE MPEATIPUSTUS-U3TOTOBUTEIS;

® 3HAK YTBEPXKIECHMs THIIA CPEJICTB U3MEPEHMIA;

® 3aBOJICKOM HOMED W I'0J| BBITYCKA.
[Mpumeuanue. 3HaK yTBEPKIEHUS THMA JOTYCKAETCS HAHOCHUThH Ha TUTYJbHBIE JIUCTHI SKCTUIyaTallMOHHOMN
JOKYMEHTAIM! THTIOTPa)CKAM CTTIOCOO0M.

1.6. Tapa m ynakoBka

TpancmopTHas Tapa, B KOTOPOW MOCTaBISIOTCS MOJAYJIH, TPEJCTaBiseT co0OM TOIaThIi
Hepa30OpHBIH, MIOTHBIA SIIUK C TOPIEBHIMU CTEHKaMH, COOpaHHBIMH Ha YeThIpex IutaHkax. Ha
SIIIUK HAHOCSATCS OCHOBHBIE, IOTIOJHUTENBHBIE U NpeaynpeauTeabuble 3Haku mo ['OCT 14192-77.
BuyTpennue creHku simyka oOuTH (BbicTianbl) Oymaroit BY-b mo I'OCT 515-77. Tlepen ynakos-
KO B TPAaHCIIOPTHYIO Tapy MOAYJIM NOMEIIAIOTCS B YKIIQJOYHBIN SIMUK. Y KJIaJ0YHBIHA SIIHUK Tpea-
cTaBisieT coboit ¢pyTiasip U3 rodppupoBanroro kaprona T-30, TOCT 7376-77. B ognom TpaHc-
MTOPTHOM SIIIIAKe pazmeniaeTcs 20 yKIaJOYHbIX SITHKOB.
[Tpu HEOOXOIUMOCTH HOBOM TPAHCIIOPTUPOBKHU YIAKOBKY MOJAYIIEH clieAyeT MPOU3BOIUTH
B HOPMAJBFHBIX KJIMMATHUECKUX YCIOBUSIX B CIIEAYIOIIEH MOCIeI0BaTeTbHOCTH:
1) Kaxap1ii MoyTh 3amianBaeTcsl B MOJIMATUIICHOBLIM TTAKET U YKIIABIBACTCS B OTACIBHYIO
KOpPOOKY BMecCTe C COMTPOBOAUTENHHOM TOKyMEHTAIUEH.
2) Kopobxku ¢ MoaynssMu B KordecTBe 20 MIT. YIIAKOBHIBAIOTCS B YKIAJIOYHBIN SIUK. Y K-
TaIOYHBIN SIIUK TIOMeIaeTcs B TapHbIid. [[poMexyTku 3anolHuTe TOGPUPOBAHHBIM KapToHOM T-
30, T'OCT 7376-77;
3) TpaHCTIOPTHBIH SIUK MapKUPYETCSI:
-  MaHUOYJISIUOHHBIMU 3Hakamu: "boutcs ceipoctu”, "Bepx. He kantoBats", "OcTopoxk-
HO, Xpymkoe";

- OCHOBHBIMHM HAJMUCSIMU - TOJIHOE WA YCIOBHOE HAaUMEHOBAHME Tpy30TOiydarers,
MTyHKTa Ha3HAUeHHUS C YKa3aHUeM, TpU HeOOXOAUMOCTH, MTyHKTAa Teperpy3Ku;

- JIOTIOJIHUTETHFHBIMU HAJITUCSAMU - TIOJTHOE UM YCIOBHOE HAaMMEHOBaHHE TPY300TIIPaBH-
TeJsl U HAMMEHOBaHMEe MyHKTa OTIPABICHUS;

- uHGOPMAIMOHHBIMU HAJIUCSIMH - MacChl OPYTTO UM HETTO TPY30BOTO MecCTa B KHUJIO-
rpaMMax, rabapuTHBIE pa3Mephl TPY30BOTO MeCTa B CAaHTHMETpaX U 00BEeM TPY30BOTO
MecTa B KyOM4eCcKNX MeTpax.
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TpancmopTHas MapKHpPOBKa HAHOCHTCS Ha (DaHEPHBIC WM MeTaLTHYecKne sipibiku. [lops-
JIOK PACITOJIOKEHHUSI MAPKUPOBKH Ha 0HOM M3 O0koBBIX cTeHOK cooTBeTcTBYeT I'OCT 14192 Ha
Tapy. MapKupoBKY HAaHOCSAT Kpackoi mo Tpadapery WiM OT PyKH OBICTPO BBICHIXAIOIIEH, BOJIO-
CTOWKOMN, CBETOCTOMKOM, COJIECTONKON KpacKol, MpoYHOi Ha cTupaHue U pa3mbiBaHue. OCHOBHbBIE
HIMACH HaHOCATCS BHICOTON 30 MM. JlommoTHATENBHBIE W WH(POPMAITMOHHBIE HATTHUCH HAHOCSTCS
BbICOTOH 10 MM.

[Tocne ykimaaku MOaysei B TapHBIN SIIUK, TTOCIETHUN OOTATHBAETCS 11O TOPIAM CTaTLHOM
uenbHoi neHToi cedenneM 0,4x20 mm u miomOupyertes. [11oMOBI ISl ipeJOTBpAIeHUsI OT TO-
BpEXKJIEHUS TIPU TPAHCIIOPTHUPOBAHUM PACIONAraloTCsl B TIIyXUX OTBEPCTUSIX OOKOBBIX CTEHOK U
3aIUINAIOTCS CKOOAMHU.

B Tedenue rapaHTHifHOTO cpoka MOTpPeOUTENh JOKEH COXPaHSITh YINAKOBKY (YIaKOBOY-
HBIM ¥ TPaHCTIOPTHBIH SIIUKH), B KOTOPOU MPUOBLIM MOJTYJIH.

2. HUCHOJB30OBAHME 11O HASHAYEHHIO

2.1. DxeniyaTanyoHHbIE OTPAHUYEHUS

HpI/I OKCILTyaTalluul MOJIYJIA HCO6XOI[I/IMO CJIcA0BaTb BCEM PECKOMCHIAIUAM B IIOJIHOM CO-
OTBETCTBHUH C pa3JCjiaMH HACTOAIICTO PO. KpOMC TOro, HCO6XOI[I/IMO BBINIOJIHATE MECTHBIC MHCT-
PYKIINH, ﬂeﬁCTBYIOHIHC B JJaHHOU OTpacC/id IPOMBIIMIJICHHOCTH.

2.2. IloaroroBka MogyJisl K HCIIOJIb30BAHUIO

[locne momy4yeHus, JINTEIBLHOTO XPAHEHMS WIM TPAaHCHOPTHPOBAHUS MOJAYJEH B TpaHC-
MOPTHOH Tape HeoOXO0JWMO MPOU3BECTH BHEIIHUN OCMOTP TPAHCHOPTHOTO M YKIAJAOYHBIX SIIIH-
KOB M IIPOBEPUTH L[EJIOCTHOCTH YIIAKOBKH.

IIpu oOHapykeHHUH HApYIIEHUs! [IEJIOCTHOCTH TPAHCTIOPTHON MM YKIIQAOYHOW Tapbl HE00-
XOJIMMO COOOIIUTH O HApyIICHUH TPEANPUSITHIO - U3rOTOBUTENIO. JlanbpHelas sKcrTyaTaius
MOJIYJISl BO3MOYKHA TOJIBKO € pa3pereHust NPEANPUSITHS - A3TOTOBUATEIIS.

Ecam nesocTHOCTH Tapbl HE HAPYIIEHA, MOJIYJIb CIEAYET U3BJIEUb U3 YIIAKOBKH, IPOBECTH
BHEIITHUI OCMOTP HA OTCYTCTBHE MEXAHWUYECKHUX ITOBPEXKIACHUN U IPOBEPUTH €0 KOMIUIEKTHOCTD.

B ciiydae xpaHeHUs] WM TPAHCIIOPTUPOBAHUS MOIYJISL IIPH TEMIIEpAType HMXKE HYJISl Tpa-
JTyCOB, BBIIEPXKATh €r0 B HOPMAJIBHBIX YCIOBUSX B TEUEHUH |2 4acoB.

2.2.1. Ilopaook ycmanoexku
[lepen HagasoM MOHTa)Xa MOJYJb CIEIYyEeT OCMOTPETh W TPOBEPUTH IEIIOCTHOCTh 3JIe-
MEHTOB IJIAThl, TEYATHHIX MPOBOJHUKOB M OTCYTCTBHE MOBpEXJIeHUH pa3beMoB. IIpu padote ¢
MOJIyJIEM HE JOIMYCKAIOTCs yJapbl, MEXaHUYECKHEe MMOBPEKICHUS, MPUIIOKEHNE OOJIBINTUX YCUINH
TP CTHIKOBKE PA3heMOB.
[Tpn mepBOHAYATBHOM YCTAHOBKE MOYJISI B TUIATY KPOCCOBYIO KapKaca KOHTPOJIIEpa CIIey-
€T BBIIIOJHUTH CICAYIOIIUEC I[efICTBI/ISIZ
- YCTaHOBUTH MOAYJIh B Tutatomecto 30HBI C wiam D kapkaca koHTposuiepa (cwm.
AJII'B.420609.001 ND);
- TOJKJIIOUMTH PO3ETKY Kaleys K COOTBETCTBYIOIMIEH BWIIKE Ha TUTAHKE Kapkaca, 0o Ha
KOpITyce KOHTPOJIIEpa.

BHUMAHUE! Ilocheonee nooxknrouenue ciedyem 6blnOJHUML C 0COOEHHOU AKKypam-
Hocmuto. Heo6xo00umo evloepicames cmpozoe coomeemcmeue mexncoy nopao0KoebIMu Homepa-
MU  RIAMOMECHA KAPKACA KOHMPONIEpa U pazvbemd, YCMAHO81EHHO020 HA KapKace Wlu Ha
kopnyce. Ilpucoeounenue u omcoeouHeHue pazbemos MoOyaa O0JIHCHO NPOU3BOOUMBCA NpU
OMKIOYEeHHOM RUMAHUU.
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[Tepen ncnonp3oBanmneM MOyJsl B cocTaBe KoHTposepa cepun DK-2000 mpoBoasT TecTto-
BOE HCIBITAHNWE B COOTBETCTBUM C PYKOBOACTBOM rosb3oBatels "IK-2000. TectoBoe nporpamm-
Hoe obecrieuenre MCO".

2.2.2. Ilepeuunas nosepka
Ecnm monyne npumensieTcst B cepax pacipoCTpaHEHHUs TOCYIaPCTBEHHOTO METPOJIOTHYIE-
CKOTO KOHTPOJISI M HAJ30pa, OH TMOJIJISKUT MEPBHYHON TTOBEPKE JI0 BBOJA B AKCILTyaTAIHIO.

2.3. Hcnoan3oBaHue MOIY.JIA

[Ipexme yem HayaTh pabOTy ¢ MOIyNIeM, HEOOXOAMMO O3HAKOMHUTHCS € AKCILTyaTallHOH-
HOM JOKyMEHTanuel U KOHCTPYKITNENH MOTYIIS.

[Ipucoenunenre U OTCOeAMHEHHUE PA3BEMOB MOIYJIS JOJDKHO MPOU3BOAUTHCS MPHU OTKITIO-
YeHHOM ITUTAaHUH.

3. TEXHUYECKOE OBCJIYKUBAHUE

PaGoraromuit MOJIYJb TEXHUYECKOTO o0cTy KUBaHUS HE TpeOyer.

4. TEKYIHAU PEMOHT

Monyns sBIseTcsl BOCCTAaHABIMBAEMBIM M PEMOHTHONPHUTOAHBIM H3nenueM. B mepuon
AKCIUTyaTalluy B Cllydasx, He TpeOyIOIUX 3aBOJICKOT0 PEMOHTA (MM BBI30Ba OpHUTajbl IpeImpH-
SITUSI-U3TOTOBUTENS]) TTOTPEOUTENIO pa3pelaeTcsi CBOUMHU CUJIaMH TTPOU3BOJIUTH 3aMEHY BBIIIE]-
IIUX U3 CTPOsI MOTyJel ¢ ucnosibzoBanueM 3UIL

CBelleHUSI 0 HEMCIPABHOCTSIX 3aHOCATCS B pazzen “YueT HEeUCIpaBHOCTEH MpU dKCILTya-
TalMu~ macmopra.

5. IIPABUJIA XPAHEHUA

XpaHeHre MO MOXKET OBITh KPAaTKOBPEMEHHBIM (TapaHTUHHBIM) U JAITUTENLHBIM B OTa-
IJTMBAEMOM XPAHHIIHIIIE.

["apanTHiiHBI CPOK XpaHEHHS MOIYJISI ¢ MOMEHTA U3TOTOBJICHHS: 2 TO/1a.

Cpox IIUTEeNBHOTO XpaHEeHUs MOIYJISl B OTallIMBaeMoOM XpaHumuiie: 10mer.

[Ipu xpaHeHUM MOJIyMNsl cleXyeT BBIACPKHUBATH CIEIYIOIIHE TapaMeTpbl OKpYyKarolmen
CpPeIIbI:

- B OTaIlJIMBAeMOM XpaHWIHINE TeMIlepaTypa Bo3AyXa JAO0KHA OBITH B Tpeenax oT +5 1o
+40°C, oTHOCHUTeNbHAs BIaXXHOCTH 10 80% mpu Temnepatype +25°C Ge3 KOHIeHCalllK BIIary;

- cojiepKaHNe KOPPO3UUHBIX areHTOB B aTMoc(epe XpaHHUIUIIa He JOKHO TPEBHIIATh:

- cepHucToro raza 20 MI/M° B CYTKHU;

- XJIOPHCTBHIX CONel 2 MI/M > B CyTKIL.

Monyns mepes 3aKkiiagkoi Ha ATUTENbHOE XpaHeHue (IT0 UCTEYeHUH TapaHTHHHOTO CpoKa
XpaHeHHs) T0JKeH OBITh IepeKOHCEPBUPOBAH.

KoncepBanusi m10KHA TPOBOAUTHCS B MOMEIEHUW TpHU TeMiieparype Bozayxa +20°C
= 5°C 1 OTHOCUTENbHOM BIaXHOCTH He Oonee 70% 6e3 pe3kux konebanuii TemrmepaTypsl. [Tome-
II[eHNe JTOJDKHO OBITH 3alllMIeHO OT MPOHUKHOBEHHS B HETO aTMOC(EPHBIX OCAJKOB M KOPPO3HU-
OHHOAKTHUBHBIX Ta30oB (XJIOP, CEPOBOJOPOM, aMMHUAK, CEPHUCTHIN Ta3 u Ap.). [Ipu npoBenenun pa-
00T 10 TepeKoHCcepBaIuy clieAyeT cobmonaTs TpedoBanus 6ezonacHoctu o 'OCT 9.014.
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6. TPAHCIIOPTUPOBAHUWE

TpancmopTHasl Tapa ¥ yImakoBKa 00€CTICYHBAIOT COXPAHHOCTH MOJIYJISL IPH TPAHCIIOPTHPO-
BaHWHM BCEMH BUJAMHU TPAHCIIOPTA: aBTOMOOUIIHHBIM, JKEJIE3HOIOPOKHBIM, BO3IYITHBIM (TpU yC-
JIOBUH pasMCUICHUA MOAYJISA B TCPMCTU3UPOBAHHOM 0TceKe) B COOTBETCTBUU C TIpaBUJIaMU TPAHC-
IIOPTUPOBAHUA I'PY30B HA COOTBETCTBYIOIIEM BHJE€ TPAHCIIOPTA W IIPU XPAHEHUU €TI0 B TCUCHHE
CPOKOB, YKa3aHHBIX B pasjieie 5.

[Tpw TpaHCTIOPTHPOBAHWH YITAKOBKA MOJIYJIS JIOJDKHA OBITH 3aIUINECHA OT MPSIMOTO BO3-
JEUCTBUS aTMOC(EPHBIX OCAJIKOB.

TpancnopTupoBaHue BCEMH BHJIAMHM TPAHCIIOPTA MOXET MPOBOJMUTHCS B CIEIYIOIINX YC-
JIOBHSIX

1) Temriepatypa okpyxaroiero Bo3ayxa ot munyc 60 10 + 60°C;

2) oTHOCHUTENBHAS BIAXHOCTH 98% tipu Temneparype +25°C;

3) atmocgeproe garienue ot 12 kIla (90 mm pr. cr.) 1o 100 xITa (750 MM pr. cT.).

[Tpu morpy3ke u BBITPY3Ke MOJIYJIH HE Opocarh, COOTIOAATh MEPHI TPEIOCTOPOKHOCTH OT
TIOBPCIKACHUA TAPHOTO AIMHKA.

[Tocrre MOTpy3KH B TPAHCIIOPTHOE CPEJCTBO SIITUK 3aKPEILISETCS C MEJBI0 MCKITIOUCHUS
BO3MOYHOCTH €T0 POU3BOIIBHOTO TIEPEMEIIICHHUSI.

7. TPABUJIA O®OPMJIEHUSA 3AKA3A

[Tpm odopmiennn 3aka3za Ha MOIYTH B ONaHKe 3aKa3za HEOOXOJWMO yKa3aTh CIIEIyIOIe
JIaHHEIE:

e “HaumeHoBaHMe” - yKa3bIBA€TCs MOJTHOE HAUMEHOBAHWE MOJTYJIS;

o “Koin-B0” - yKa3pIBaeTCsl KOJIMYECTBO MOCTABIISIEMBIX W3/CNINIA JJAHHOTO HAWMEHOBAHWSI.

Kpome Toro, B GiaHke 3aka3a MOTYT OBITh OTOBOPEHBI 0COObIE YCIIOBHUSI TOCTABKH MOJIY-
JeH.
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IIpunoxkenne A

PHYAT ~BHTANIKMBATE b

X2

X1 = Bunka DIN 41617 dna nodkmouaHug
K KAOPKACY KOHTPO/A1epa

X2 - pozetka PC50 dng nodknpueHud

Brewrux bBozdeucTbypuux cuzsHanob u
HO2py3KkU

BHEWHWA BW MOAY/A
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Mpujoxenne A (mpogosKeHne)

ToBapHBIii 3HaK

EX

3K-2000 [TpuHaIIEKHOCTH MOTYIIS

AO-03A

\HaHMeHOBaHI/Ie

Buo ceepxy mooyna AO-03A co cmoponvl 6epxHeti nIauKu.
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Po3zerxa PCS50B
Homep HNnentudukarop Homep
KOHTAKTA CHIHAIA KOHTAKTA
1 +OUTI - 26
2 -OUT1 - 27
3 +OUT2 - 28
4 -OUT2 - 29
5 +OUT3 - 30
6 -OUT3 - 31
7 +OUT4 - 32
8 -OUT4 - 33
9 +OUTS +E1 34
10 -OUTS +E2 35
11 +OUT6 - 36
12 -OUT6 - 37
13 +OUT7 - 38
14 -OUT7 -El 39
15 +OUTS8 -E2 40
16 -OUT8 - 41
17 +0OUT9 - 42
18 -OUT9 - 43
19 +OUTI10 - 44
20 -OUTI10 - 45
21 +OUTI11 - 46
22 -OUT11 - 47
23 +OUTI12 - 48
24 -OUTI12 - 49
25 - - 50

Ioko/sieBKa BLIXOAHOTO pa3beMa Moay.Jif (X2).

Ipniaoxenne B
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