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[ Moyns BBOJA JUCKPETHRIX curHanos DI-32A

Hacrosimee pykoBojcTBo mo skcruryaranuu (PD) pacmnpocTtpansiercs Ha Bce Moaudu-
KAl MOJYJIsl BBOAA MUCKPETHBIX cUTHaloB DI-32A (Momynb) U mpeaHa3HAYEHO JJIsl O3Ha-
KOMJICHMSI JIMII, SKCIUTYyaTUPYIOLIUX MOJYJb, C €r0 YCTPOWCTBOM, MPHUHLIUIIOM paboThl, OC-
HOBHBIMHU MTPABUJIAMHU IKCIUTyaTaIlluH, 00CITyKUBaHUS, XpaHEHUS U TPAHCTIOPTHPOBAHUSL.

JIOKYMEHT COJEpPKUT TEXHHUYECKHE XapaKTEPUCTUKH MOMYJs, a Takke HWH(OpMAIIHIo,
HE00XO0IMMYIO MOJIb30BATEINIO IS IPABUIIBHOIO MOKIIOUEHUS MOTYJIS.

Jlnst GoJiee MOTHOTO TIpEeACTaBICHHUS O pabore Moyt B PO mpuBenena crpykrypHas
cXeMa MOJYJISI U €€ OMHCaHue, CXeMa MOJKIIOYCHHs, [IOKOJIEBKA Pa3bheMOB.

Jlnist mosydeHust TOTOJIHUTENbHONH MH(OpMaIK CleayeT Moyib3oBaThes “UHTErpupo-
BaHHAs CHCTEMa Pa3pabOTKH MpUKIIaaHOTro nporpammuoro odecreueHust CONT-Designer for
Windows. PykoBoactBo nporpammucta”, “Onucanue ¢pynkumii ondanorekn MODULE.LIB.
PykoBoactBo nomnb3oBatens”’, “TlakeT mpuKIaAHBIX POTrPaMM TECTHPOBAHUS KOHTPOJIEPOB
OK-2000, DCS-2000 u DCS-2001. PyxoBOACTBO MO TECTUPOBAHUIO, HANAJKE U PEMOHTY MO-
ynen.

K pabote ¢ Mmogynem gomyckaroTcs Jula, U3yUYUBIINE HACTOALIUN JOKYMEHT U COOT-
BETCTBEHHO aTTECTOBAHHBIE.
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[ Monyb BBOJA JUCKPETHBIX curHanos DI-32A

1 OIIMCAHME U PABOTA

1.1 Ha3nauenue Moayas

[TonnHOe HaMEHOBaHUE MOIYJIS:

Monayab BBOAA qucKpeTHBIX cMrHaoB DI-32A AJIT'B.426434.141.

Monyns npeaHazHadyeH it pabOThl B COCTaBE PACIPENIEIICHHBIX CHCTEM YIPABICHHUS U
MMeEET JIB€ M30JIMPOBAHHBIE TPYIIBI 0 8 KaHAJIOB B Kakmod. O0e Tpymiibl UMEIOT OTIACTbHBIN
UCTOYHUK nuTaHus 24B. JIaTuuku MOTYT MOAKIIOYATHCA KO BXOJaM MOAYJIS, HCTIONB3Ys JTIOOYIO
MOJIIPHOCTh — KakK MO cXeMe “00muii mioc”, Tak ¥ mo cxeme “odbuuii MuHyc”. Kaxxasiii BXox
MOJYJIsl UMEET MPOCTYIO 3aIIUTY OT MEeperpy3ku (MOLIHbIE TOMEXH, pa3psibl, CTaTUKA, CIydaii-
HOE TMOMNaJaHue MOCTOPOHHEr0 HAIPSDKEHUS) U KOHTPOJIb JIMHUU CBSI3U C JATYUKOM Ha OOpBIB.
[Toporu cpabaTeiBaHMs U BETMYHMHA THCTEpE3UCa 3aAaI0TCS POTPAMMHO.

Monynp sBIS€TCS BOCCTAHABIMBAEMBIM M PEMOHTHO-NIPUTOAHBIM M3JEIUEM, INPEAHA-
3HAYEHHBIM JJIsl KPYIJIOCYTOYHON HEMPEPHIBHOW IKCIUTyaTallMl C BO3MOYKHOCTBIO MHOTOKpAT-
HOT'O BKJIFOUEHHS U BBIKIIOUEHUS IEKTPONUTAHUS B TEUEHHE CYTOK.

PaGoune ycnoBus SKCIUTyaTalllN:

e TeMIiepaTypa OKpy:karomero Bo3ayxa ot Munyc 25° C mo mmoc 60° C (0e3 KoH/IeH-
caluy BJIaTH);

® OTHOCHTEIIbHAs BIAXKHOCTh BO3/1yXxa 10 85% mpu Temriepatype mitoc 25° C;

e artmocepnoe nasienue ot 84 mo 107 klla.

1.2 TexHuveckune XapaKTepUCTUKHA

OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU MOAYJISI IpUBEICHBI B TadiuIe 1.

Tabnuua 1

HaumenoBaHnue nmapamerpa 3HavyeHHne nmapamerpa
KonnuecTBo rpynm kaHajaoB BBOJA 2
KonnyecTBo KaHajI0B BBOJA B TPYyIIIE 8
ToK KOPOTKOr0 3aMbIKaHMs BX0Aa, MA 6+0,5
TOK KOHTpPOJIS INHUU Ha 00pbIB, MA 1+0,2
HanpsixkeHue nuraHus BXOA0B 24 B+5%
ITocTosiHHAas: BpeMEHH BXOJIHOTO (PUIIbTPaA, MC 50
ITonsipHOCTh NOJKIIOUEHUS TATYUKOB 3agaercs nepeMbIYKaMHu
["abapuTHbIE pa3Mepbl MOAYJIS,, MM 140x120x30
Macca mofyJs, Kr, He 6oree 0,2
Wutepodeiic RS-485*
KonngecTBo kaHaaoB uHTepdeiica 2
IIporokosn MODBUS
HanpsxkeHue nuraHus MOLyJIs 18...36 B
["anpBaHMYECKast U30JISILIMS BHEIIHETO UCTOYHHMKA MUTaHUS
OT CUCTEMHOH 4acTH, 00BEKTHOHN yacTu U uHTepdencHoN 1000
yacTtu, B

1.3 YecrpoiicTBo u padora

1.3.1 Koncmpykuyusa mooyns

Buemnuii Bua Moysast mokaszaH B NpriiokeHHH A. KOHCTpYKTUBHO, MOYJIb BBITTOJTHEH B
BHUJIE MHOT'OCJIOMHOM IE€YAaTHOW IUIATHI C 3aKPEILUICHHOW Ha HEN METAJUIMYECKON KPBIIIKOM - K-
panoM. Ha nuieBoil cTopoHe MOAYJISI HAXOAUTCS METAJUIMYECKas MJIaHKA, HA KOTOPYIO BBIBEJE-
HBI 3JIEMEHTBI NHJMKALNH, 10JIb30BaTEIbCKUN pazbeM XP1, BUHTHI KperieHuss MOy I K KOPILy-
Cy Kapkaca M py4Ku JJi yA0O0CTBa U3BJIeUeHHs ero u3 Hero. Ha 3agHeit yactu Moaysast HAaXOAUT-

Poccusa, Mockea, Il]enkoeckoe ui., 77. @+ Fax : (495)460-3844, (495)460-4059. E-mail : 4
Emicon@dol.ru.



[ Moyns BBOJA JUCKPETHRIX curHanos DI-32A

csl cUCTEMHBIN pazbeM XP4, ¢ MOMOIIBIO KOTOPOTO MOYJIb MOAKIOYAETCA K MaruCTpaiu Kpoc-
COBOM ILIATHI.

1.3.2 Ilpunyun padomoi

Moynb COCTOUT U3 IBYX OCHOBHBIX YCTPOMCTB:

e YCTpOICTBa aHAJIOTOBOTO, YA;

e yCTpOWCTBa yIpasieHus, YVY.

VA npenHazHa4eHO I MOJy4YEHHs BXOIHBIX JUCKPETHBIX CUTHAJIOB OT BHELIHMX AAT-
YHMKOB, UX aHaJIN3a, OLIM(POBKH U Nlepeaayn JaHHbIX B VY.

VYV obecrieunBaer nepenady B YA ajapeca CUMTBIBAEMOro KaHaja B KaKAYIO TPYIILY
BXOJIOB, KOHTPOJIb M UHJUKALIUIO COCTOSIHUS MOJTYJISL.

CrpyKTypHas cxeMa MOXyJs, NOKa3aHHas B INPWIOKEHUH b, comepxur ciemyromue
(YyHKIMOHAJIbHBIE Y3JIBL:

e cxemy 3amuThl U puibTpanuu, C31; C32;

BXoAHOU KommyTarop, BK1, BK2;
Macirabupyromui yeunurens, MY 1, MVY?2;
aHanoro-uu@poBoii npeodpaszosarens, AL, ALIII2;
cxemy kontpoisi, CK1, CK2;

BTOpPUYHbIEC UCTOUYHUKYU nuTanus, UII1.. . UI15;
MHKpPOKOHTposutep, LIITY;

onronapsl, OII;

peructp uaaukanuu, PU;

cxeMmy ynpasieHus unrepdeiicom SPI, CYU;
dbopmuposarens naTepdeiicoB RS-485, OU.

Mozynb COOEpKUT ABE IPyIIBI ralbBaHUYECKH U30JIMPOBAHHBIX BXOA0B. Kaxnasa rpym-
IIa COACPKHUT BOCEMb BXOAOB. B KadecTBe ymnpaBisIOLIEr0 YCTPONCTBA MCIIOJIB3YETCd MHUKPO-
koHTposuiep ATmegal62 ¢upmsr ATMEL. MukpokoHTposuiep paboTaeT B pexXKUMe MHKPOIPO-
1eccopa, T.e. GopMHpyeT TpU IIMHBI YIPABICHUS: IUHY ajpeca (8 pa3psaoB), MIMHY JaHHBIX (8
paspsnoB), muHy cuaxpoHusanuu (curHansl ALE, WR, RD). Otu mmnsl coenunensl ¢ [TJINC,
mukpocxema tuna EPM7032SL44 ¢upmer ALTERA. B ¢pynaxiuu ITJIMC Bxoaut:

e (opMupoBaHHE a/ipeca BXOJHOTO KaHaa;
¢dopmuposanue curnanos mycka ALIT, ASTR, BSTR;

(dhopMupOBaHHE CUTHAJIA TIPOBEPKHU paboTtocriocodbHocTr Moayis “TEST”;
(opMHpOBaHKE CUTHAJIAa BBIOOPA IPYMIIbI BXO/IOB;

(hopMHUpOBaHNHE CUTHAJIOB YIIPABIICHUS HAIPABJICHUEM TIEpeadd JaHHbIX 110 UHTEp-
¢eiicapiM kaHamam (RTS1, RTS2).

[Tpunun paGoThl MOAYJS COCTOUT B cienyromeM. J(MCKpeTHble CUIHAJIbl OT BHEIIHUX
naturkoB noctynaioT Ha C31, ansa Bxoansix curHanoB IN1...IN8, u C32, mist BXOAHBIX CUTHA-
noB INO...IN16. [TonyueHHoe HampshKeHHE CUTHAIOB QuibTpyercs [-o0pasueiM RC GumpTpom
u nogaetcst Ha BXoael BK1 1 BK2, BeimomHeHHBIX Ha 6a3¢ MUKPOCXEM aHAJIOTOBBIX KOMMYTATO-
poB DG508. KommyTaTopsl coeluHEeHbl ¢ Macmrabupyoomumu yeunureasivu (MVY). Bwidop
BXOJIHOT'O KaHajla MPOU3BOJUTCS MUKPOKOHTPOJUIEPOM 3aIUChIO JaHHBIX 1o axpecy SO0H. Ilpu
3TOoM pa3psasl muHb JaHHBIX LITY D2...D0 coOTBETCTBYIOT agpecamM BXOJHBIX KaHAJIOB, a pa3-
psan D3 omnpenenser BeiOop rpymmbl, BXoaoB IN1...IN8 umu IN9...IN16. BxoaHol curHan, mo-
cie MY mnocrymaer Ha BxoAsl MukpocxeM AIIl (tuma AD7893-3), umerommx mkamy -
2.5B...+2.5B. HHrepdeiicoM npenHazHaueHHBIM A MOAKIIOUEHUsT MuKpocxeM AD7893-3 k
YIPABISAIOIIEMY YCTPOMCTBY (MUKpPOKOHTpoJuiepy) siBisierca SPI. AxTuBU3aLus MHKPOCXEM
ALII npousBoautcst hopmMupoBanreM UMIYIbCHBIX curHanoB STRA u STRB 3anuceto «1», a
3areM «0» mo aapecy 502H. [lanee, ucnons3ys unrepdeiic SPI, Bxoasamuii B coctaB MUKPOKOH-
Tposepa, npousBoauTcs ureHue naHHbIX u3 ALl Koadduuuent nepenaun MY BbiOpaH Tak,
YTO IPU KOPOTKOM 3aMbIKaHUU BXOAa (MaKCHUMajbHBIA CUTHAJ) HampsbkeHue Ha Bxoae ALIIL
paBHO npumepHo 2.4 B.
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CK1 u CK2 BbINONHAIOT OBE (PYHKLUUH, - BO-TIEPBBIX, IpU (OPMHPOBAHUU CUTHAJA
TEST, (3amuck «1» mo aapecy 501H), oHH MO3BOJISIOT MPOBEPUTH pabOTOCTIOCOOHOCTE MY 1
AIIII B kax0i1 TpyI1ine, BO-BTOPBIX, ONMPEACIUTh NOJIPHOCTh MUTAHUS TaTYHKOB.

Oo6mbexTHas yacte Moayns nuraercs AyMms DC-DC npeoGpaszoBarenssmu UIT1 u UII2.
UII1 ¢popmupyer nuranue rpynmsl BxoaoB IN1...INS, UI12 — IN9...IN16. BxoaHble curaab
MOTYT OBITh MOJIOKUTEILHOW U OTPUIATEILHON MOJIAPHOCTU. Ecnu nmepemMpluku Ha JKammnepax
J1, J2 (nyst rpynmel Bxo1oB IN1...IN8) u J3, J4 (ans rpynmsr BxogoB IN9...IN16) ycTtaHOBICHBI
napauieslbHo 00beKTHOMY pazbeMy XP1, TO JaTyMKy MOJKIIOYAIOTCA KO BXOJaM MOAYJS IO
cxeMme ¢ O0IIMM IUTI0OCOM; €CIH NepreHAUKYIsIpHO XP1, TOo o cxeMe ¢ 00LIIMM MUHYCOM.

BenuuuHbl BXOJHOTO CHUTHala, MPU KOTOPBIX COCTOSIHUE BXOJa ONPENENAeTcs Kak
“BKJI” unmn “BbIKJI” (moporu meTium rucrepesunca), 3aaroTcs pabodeil mporpaMMon MOyt
npu aHanu3e cuuTaHHbIX U3 ALl 1aHHBIX U MOTYT UMETh J1t00bIe TpeOyeMble 3HAaUECHUS.

Kontpons cuntanusix u3 ALl nanHbix no3BosnseT 3adukcupoBaTh OOPHIB TUHUU CBSI3U
¢ JaTtyukoM. Jlis moaAep Ky 3TONH BO3MOKHOCTU NApauIeIbHO JAaTUUKY CJIEAYET MOJKIIOYUTh
pesuctop 20 kOwm, 0,25BT, 5%.

Hapsny ¢ mukpokonTpoiuiepoM B coctas LIIY BXOIUT yCTpONCTBO OXpaHHOIO TanMepa
Watchdog. Ecnu B Teuenue 1,6 ¢ He IPOUCXOAUT MPOrPaMMHOM MOJACPKKH OXPaHHOTO TaiiMe-
pa, MPOUCXOUT amnmapaTHeii copoc LIITY.

WuTepdeiicHble KaHanbl MOAyss oOpasyloTcs ABYMs IOCJIENOBAaTEIbHBIMU MOPTaMU
mukpokoHTposuiepa, USARTamu. Beixoast USARToB coenuHensl ¢ (opMUpOBATEIIMA HHTEP-
¢eiicoB RS-485. B kauectBe (opmupoBaTeneii MHTEp(EiCOB HCIONIB3YIOTCS MHUKPOCXEMBI
ADM2486 ¢pupmer ANALOG DEVISES. Oco6eHHOCTBIO TaHHBIX MHUKPOCXEM SIBIISIETCST COJIEP-
’KaHHWEe BHYTPH KOpIlyca TBEPAOTEIbHOIO TpaHchopmaropa, KOTOpbIN oOecreunBaeT rajabBaHu-
YEeCKYI0 M30JISALUI0 CUCTEMHON YacTu MOAyJsl OoT uHTepdeicHon. J{ns nuranus untepdeiicHoi
gactu MUKpocxeM ADM2486 ¢ nenpio coxpaneHus uzomanuu mMukpocxembsl DC-DC npeobpa-
3oBarencit TSMO0505S, UI14, UII5.

WuTepdeiicHble KaHaIbl UMEIOT TEPMUHAIBHBIE PE3UCTOPHI, NPEIHA3HAYCHHbIE IS CO-
IJIACOBaHMS JIMHUM CBS3M, MOAKIOYaeMbIX K Monyito. Homunans! pesuctopos 100 Om. Ilon-
KJIFOYAIOTCSl OHU K JIMHUAM A 1 B ¢ momomnibio nepembruex J9 nis kanana 1 u J10 qis kanana 2.
JlaHHbIE NIEPEMBIYKHU JODKHBI YCTAHABIMBATHCS, €CIM MOYJIb SBJISETCS MEPBBIM WM MOCIE-
HHUM YCTPOMCTBOM B ceTU. B cocTaBe KpOCCOBOH IJIaThl TaKK€ UMEIOTCA TEPMHUHAJIbHbBIC PE3U-
CTOpPBI, KOTOPBIE MOJKIIOYAKOTCS K CETH NepeMbluKkaMu. Eciau HCIonb3yloTes IEpEMBIYKH, pac-
II0JIO)KEHHBIE Ha KPOCCOBOM IJIaTe, TO HAa MOJyJIe MOKHO MX HE yCTaHaBiIuBaTh. [Ipu orcyTcr-
BUM TE€peJavyMl JIaHHBIX MO ceTH MuKpocxembl ADM?2486 nacTpoenbl Ha npueM. Bo Bpewms
BKJIIOUEHUS NIEepeJaTYNKa MUKPOCXEMBI NIEPEXOIAT U3 MACCUBHOIO COCTOSHHSA B aKTMBHOE, 4TO
IIPUBOAUT K BO3HMKHOBEHHUIO MEPEXOAHBIX MpOLEeccoB B ceTu. /i ycTpaHeHus: MOJOOHbBIX SB-
JICHUH MOZYJb COJEPXKUT PE3UCTOPHI, KOTOPHIE MOJCOSAUHSIOT TUHIHM A HHTep(EeHCHBIX KaHa-
JIOB K TIOJIO)KUTEIEHOMY BBIXOly HHTEp()EHCHOT0 NCTOYHHKA MUTaHMS, JIMHUIO B K oTpunaremns-
HoMy. [lepembruku J5 u J6 nmoakiirovaroT TMHUKA A KaHAJIOB | U 2 COOTBETCTBEHHO, IEPEMBIYKH
J7 n J8 monxmrouaroT auHnu B.

CereBas agpecanus ONpeaesseTcss MECTOM YCTaHOBKM MOJyJIS B KapKac M HOMEPOM Kap-
kaca. B eqnHol ceTu MokeT HaxoauThes 70 8 kapkacoB. Ha KpoccoBBIX IuIaTax ecTh HepEeMbIU-
KM, KOTOPBIMM YCTaHaBJIMBAIOT aJpec KapKaca. JTH MEPEMBIYKH COCAWHEHBI CO BXOJAaMU MUK-
pokoHTposuiepa (curHasnisl ADRB2... ADRBO). Curnanst ADR3...ADRO 310 K010Basi koMOu-
HAIMsl, KOTOpas SIBIISIETCS CETEBBIM aapecoM MOIYJs B KapKace. DTH CHTHAJIbl (OPMHUPYIOTCS
COEIMHEHHEM KOHTAaKTOB cucTeMHOro pazpema (XP4) c cucremuoil mumHoit moayns. CoenuHe-
HUE BBIIIOJHEHO NEYaTHBIM MOHTAKOM Ha KpOCCOBOM Iutate. KpaliHee JIeBO€ IIaTOMECTO UMEET
HauMEHBIINN anpec.

CkopocTh mepenadyn JaHHBIX N0 MHTEp(EHCHBIM KaHaldaM 3a/1aeTCsl MUKPOIEepEKIoya-
teneMm SAl. B TaGnuie 3 npeacTaBieHO COOTBETCTBUE COCTOSHUMN MepeKIodaTesiell CKOpoCTIM
neperavm.

ITocne yTeHMsT BXOAHBIX KaHAJIOB IPOMU3BOIUTCSA HX HpOFpaMMHaH ¢unpTpanus; or-
03V (SRAM), nocryn-
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uele Juia ytenus “BEAYIIIUM” ycrpoiictBoM no cetu RS-485. B Tabnure 2 npencrasieH mac-
CHUB BXOJIOB, pacnoioxeHHbl B SRAM.

Monaynb coaepKUT CUCTEMY MHAMKAIMU Ha cBetoauonax. Ceeromuoanl IN1...IN16 3e-
JIEHOTO CBEUYEHMS XapaKTEPU3YIOT COCTOSHUE BXOJHBIX KaHaJIOB. IlocTOosIHHOE CBEYeHME CBETO-
M0Ja CBUJETENBCTBYET O TOM, YTO JAHHBIM BXOJ MOAYJs Haxogutcs B cocrossHuM “BKJIHO-
YUEHO”; unaukartopsl He cBerarcs B cocrosHuu “BBIKIIIOYEHO”. Uuamukatop “ERROR
TEST” (cBedeHHe KpacHBIM CBETOM) XapaKTEPHU3YET OIMIUOKU MPH MPOXOKICHUH TECTa, T.C. He-
COBIIAJICHUSI KOHTPOJIBHON CyMMBI KOJI0B IIporpaMMmHoro ooecnedenus 1 EEPROM, nnm Hemnpa-
BUJIbHOE 3Hau€HUE u3MepeHus B pexxume “TEST”.

Nunukatop “ ERROR LINK” cBeTuTCSi KpacHBIM IIBETOM, €CJIM MOJYJIb HE IMepeaacT
JAHHBIE HU 110 OAHOMY UHTEepEiiCHOMY KaHaly.

CBeuenune unaukatopo Ul u U2 (xenTslit 11BeT) XapakTepusyeT ucnpasHocts DC-DC
npeoOpaszoBareneit UIT1 u UII2.

[TuTanne MOyl MOKET OCYIIECTBIIATHCS HE CTAOMIM3UPOBAHHBIM HarpsbkeHueM 18..36
B. MomHocTts, moTpebisemast MOIyIeM OT UCTOYHHMKA MTUTAaHUs, He TIpeBbImaeT 7 BT.

Bropuunsie ucrounuku nuranus UIIL.. . U115 ranpBaHn4ecKr M30JIUPYIOT MUTAHUE MO-
OyJst OT cucTeMHOro uctoynuka nuranus. UII1 u UII2, npeoOpa3ys BXOAHOE HampspDKEHUE B
HanpspbkeHue 12 B, oOecrieunBaer mutanue oObekTHOW uwactu moxyns. MII3, mpeoGpasys
BXOJIHOE HampspKeHue B HampsbkeHue +5 B, oOecneumBaer muraHue HHQPOBBIX MUKPOCXEM.
NI14 u UTIS obecnieunBatoT nutanue 0ydepHbIx mpeodpasopareneii uurepdeiica RS-485.

[{oxoneBKM pa3beMOB MOJYJI MpUBEAEHBbI B NpuiokeHuun B. Ilpumep noaximroueHus
JATYMKOB MPUBEJEH B MPUIOKEHUH I, r/ie moka3zaHo Kak, B CIly4ae HEOOXOAUMOCTH, 3a9KpaHH-
poBaTh JMHMIO CBSI3U C JAaTYMKOM. PacrosioskeHue mepeMblueK Ha IUIaTe MOAYJSA IOKa3aHoO B
npuioxenuu /1.

1.3.3 Ilpozpammmnoe obecneuenue

[IporpamMHOe obecrieueHre MOyl TpeaycMaTpuBaeT WH(POPMAIMOHHBI OOMEH IO
Wutepdeiicupiv kananam RS-485, nporokon MODBUS, koHTpoib paboTOCIOCOOHOCTH U UH-
JUKALUIO COCTOSTHUSL MOy JIS.

Crpykrypa peructpoB O3Y Momayss, JOCTYNHBIX MOJIb30BATENIO, IPUBEIECHA B TabynLe

2.
Tabmnuua 2
MaccuB Bxo0B (pacrnonoxeH B SRAM)
1 2
00 | Tun monyns (= 14)
- B3BeAeHHBIN 0-i1 pa3psy - ommbka SRAM
- B3BEJCHHBIN 1-i1 pa3psa — ommnbka Flash
01 |- B3BEJICHHBIN 2-11 pa3psx - ommbka EEPROM
- B3BEJCHHBIN 3-i1 pa3psa — HeBepHOE 3HAUCHHE PENIEPHOTO CUTHANIA TPYIIIBI A
- B3BEJCHHBIN 4-11 pa3psi — HeBEepHOE 3HAUCHHUE PENepHOT0 CUTHANA Tpynisl B
- B3BeJCHHBIN | 1-i pa3psii — HET MUTaHMs BXOJIOB
02 | Manukarop nporpecca
03 | OrdunsTpoBarHOE 3HaUEHUE BXOIOB (16 OUT)
04 | HonoxwurensHbidt ppoHT (16 OUT, 3amepxkka 2,5 ¢)
05 | OrpunarensHsiii pont (16 Out, 3agepxkka 2,5 c)
06 | Wamukaropst K3 Ha Bxogax 0...15 (pazpsiast 0...15)
07 | Wamukatops! 0OpeiBa MuHUK Ha BXogax 0...15 (pa3psasl 0...15)
Poccusa, Mockea, Il]enkoeckoe ui., 77. @+ Fax : (495)460-3844, (495)460-4059. E-mail : 7

Emicon@dol.ru.



[ Moyns BBOJA JUCKPETHRIX curHanos DI-32A

Tabnuua 2 (mpoaomkeHue)

1 2

08 | Peructp cocTostHMs BXOJ0B (3ape3epBHPOBAH)

09 | Cuerunk BHEMIHUX COPOCOB (TI0 OXpPaHHOMY TaliMepy)

10 | Cyerynk cOpOCOB IO MUTAHUIO

11 | IlporpammMHas Bepcus

1.4 MapkupoBka

MapkupoBka MOJyJNs JODKHA OBITh HAHECEHA HEMOCPEJICTBEHHO HA M3JENe WU Ha
MIPUKPEIIAEMBIN K U3/EIIUI0 HAKIAJHOU JIEMEHT U COAEPKATh:

e HaWMEHOBaHHE W (WJIN) (P U3ACIIUS,

® TOBApHBIN 3HAK WJIM HAUMEHOBAHUE MIPENTPUATHSI-U3TOTOBUTEIIS;

® 3aBOJICKOI HOMED.
[Ipumeuanue. 3HaK yTBEp)KIEHHUS TUIA JOIYCKAETCS HAHOCUTh HA TUTYJIbHBIE JIUCThI SKCILTya-
TAI[MOHHOMN JTOKYMEHTAIIMH THUIIOTPaQCKUM CIIOCOOOM.

1.5 Tapa u ynakoBka

TpancriopTHas Tapa, B KOTOPOM MOCTaBJISIOTCS MOJYJIH, MPEACTABIAET cCOOOM NOIaThIi
Hepa30O0pHBIH, MIOTHBIM SMIMK C TOPLEBBIMUA CTEHKAMH, COOpaHHBIMH Ha 4YeThIpeX IiaHkax. Ha
SIIAK HAHOCSITCS OCHOBHBIE, JOMOJIHUTENbHbIE U Npeaynpeautenbubie 3Haku no 'OCT 14192.
BuyTpennue cTeHku smmka oouthl (BeicTiianbl) Oymaroit BY-b mo 'OCT 515. Tlepen ymnakos-
KOW B TPAaHCHOPTHYIO Tapy MOJYJH IMOMEIIAIOTCA B YKJIAJOYHBIM SAIIMK. YKIAQJOUYHBIA SIIIUK
npeAcTaBisieT coooit GyTisap u3 roppupoBannoro kaprona T-30, [OCT 7376. B onHom TpaHc-
MOPTHOM flIMKe pa3merniaercs 20 yKiIaJ0YHbIX SIIUKOB.
[Tpr HEOOXOIMMOCTH HOBOW TPAaHCIOPTUPOBKU YIAKOBKY MOIYJEH CleqyeT MpOU3BO-
JUTh B HOPMAJIBHBIX KJIMMAaTHYECKUX YCIOBUSIX B CIEIYIOIIEH MTOCIE0BATEIbHOCTH:
1. Kaxnaplii MOZIyJib 3allauBaeTCsl B MOJUATUIICHOBBIM MAKeT M YKJIAJbIBAETCS B OTJIEJIb-
HYI0 KOPOOKY BMECTE C COMPOBOIUTENHHOM TOKyMEHTAIIUEH.
2. Kopobku ¢ mogynsmu B konudecTBe 20 IIT. YIMAKOBBIBAIOTCS B YKJIQJOYHBIN SITHUK.
Vknago4yHblil UMK MOMeEIaeTcss B TapHbId. [IpoMexyTku 3anoaHUTEe roppUpOBaHHBIM KapTO-
HoMm T-30, 'OCT 7376;
3. TpaHCHIOPTHBIN SAMMK MAPKUPYETCS:
- MaHUNYJSLUMOHHbIMHU 3HakaMmu: "boutcs ceipoctn”, "Bepx. He kanroBath", "Octo-
POXKHO, XpynKoe";

- OCHOBHBIMHM HAQJMNHUCSMHU: IIOJHOE WJIM YCJIOBHOE€ HAaWMEHOBAHHWE IPYy30MOJydaTelis,
MyHKTa Ha3HAYEHUS C YKa3aHUEeM, PU HEOOXOANUMOCTH, MyHKTa MEPETPY3KH;

- JIOTIOJIHUTEJIbHBIMU HAAMUCSIMU: TOJHOE WM YCIOBHOE HAaMMEHOBAaHUE IPy300TIpa-
BUTEJI U HAMMEHOBAHHE MMYHKTA OTIIPABJICHNUS,

- uHGOPMALMOHHBIMU HAAMHUCSIMH: Macchl OPyTTO M HETTO TPY30BOrO MECTa B KUJIO-
rpaMMax, TabapuTHbIE pa3Mepbl TPy30BOT0 MECTa B CAHTUMETPaAxX U 00BEM IPy30BOTO
MecTa B KyOU4eCKHX METpax.

TpancopTHasi MApKUPOBKA HAHOCUTCS Ha (paHEpHBIE WM METaJTNYecKue spibiku. [lo-
PAIOK PACTIONOKEHHSI MAPKUPOBKH Ha OHOW M3 O0KOBBIX cTeHOK cooTBeTcTBYyeT ['OCT 14192
Ha Tapy. MapKupoBKY HaHOCST Kpackoil o Tpadapery Wil oT pyKu OBICTPO BBICBIXAIOMUICH, BO-
JOCTOMKOM, CBETOCTOMKOMN, COJIECTOMKOM KPAacKoW, MPOYHOM Ha CTHpaHUE U pa3MmbiBaHue. Oc-
HOBHbBIE HaANUCU HaHocATCS BbicoTor 30 MM. JlomonHUTENbHBIE U MH(POPMALIMOHHbBIE HAJIITUCU
HaHOCATCA BbICOTOU 10 MM.

[Tocne yxmagku MOAyJeH B TapHBIM SIIUK, TOCIEAHUNA OOTATHBAETCS MO TOPLIAM CTallb-
HOW 1enbHOM neHToit ceuenneM 0,4x20 mm u romOupyetcs. [1momMOb! 11 mpeoTBpaIieHus oT
MOBPEXKIACHUS IPU TPAHCHIOPTUPOBAHUH PACIIONATAIOTCS B TIIYXHUX OTBEPCTUSX OOKOBBIX CTEHOK
7 3AIIHUIIAI0TCI CKOOaMHU.

Poccusa, Mockea, Il]enkoeckoe ui., 77. @+ Fax : (495)460-3844, (495)460-4059. E-mail : 8
Emicon@dol.ru.



[ Moyns BBOJA JUCKPETHRIX curHanos DI-32A

B TeuyeHue rapaHTHIHOTO CpoKa MOTPEOUTENH JOKEH COXPAHATh YIIAKOBKY (YIIaKOBOY-
HBIM U TPAHCIIOPTHBIN ALIUKHN), B KOTOPOH MPUOBLIN MOIYJIH.

2 HCIHOJB30OBAHHE 110 HASHAYEHUIO

2.1 OxkcmiyaTaluOHHbIE OTPAHUYCHUS

[Tpu skcmtyaTanuu MoAayjsi HEOOXOAMMO CIIEIOBaTh BCEM PEKOMEHIALMSIM B IOJTHOM
COOTBETCTBUU C pazaenaMu Hacrtosmero PO. Kpome Toro, HE0OX0IMMO BBITIOIHSATH MECTHBIE
WHCTPYKIIUHU, TEHCTBYIOIINE B TaHHOW OTPACIH MPOMBILIUIEHHOCTH, a TaK)Ke JIPYTUe HOPMAaTHB-
HBIC ,Z[OKyMeHTBI, onpeﬂenmomne HpaBI/IJIa BKCHJIyaTaI_II/II/I 3JICKTpOO60pyI[0BaHI/I$I.

2.2 IloaroroBka MOAyJisl K MCIOJIb30BAHUIO

ITocne nomydeHus, JUIMTEIBHOIO XPaHEHHs WM TPAHCIIOPTUPOBAHUS MOJYJIEN B TpaHC-
MOPTHOH Tape HEOOXOAUMO MPOU3BECTU BHEIIHUN OCMOTP TPAHCIOPTHOI'O M YKJIAJOYHBIX SIIH-
KOB U IIPOBEPUTH LIEJTOCTHOCTH YIIAKOBKH.

[Tpu oOHapyXKeHUH HApYLICHUS IIETOCTHOCTH TPAHCIOPTHOM WIJIM YKJIaJOYHOW Taphl He-
00X0IMMO COOOMIMTH O HAPYIICHUH TPEANPHUITHIO - U3TOTOBUTEN0. JlampHelmas KCIuTyara-
U1 MOZLyJIE BO3MOXKHA TOJIBKO C Pa3pelICHMs] IPEANIPUATHUS - U3TOTOBUTEIS.

Ecin 11e10CTHOCTB Tapbl HE HApYIIEHA, MOAYJb CIENYET U3BJICYb U3 YIIAKOBKH, ITPOBEC-
TH BHEIIHUN OCMOTpP Ha OTCYTCTBME MEXAHUYECKMX IOBPEKICHUN U NPOBEPUTH €r0 KOMILIEKT-
HOCTb.

B ciy4ae XpaHeHMS WM TPAaHCIOPTUPOBAHMSA MOIYJIA NPU TEMIIEPAType HWXKE HyJIA
IpagycoB, BBLIEPKATh €T0 B HOPMAJIBHBIX yCIOBUAX B TeUeHHE 12 4acoB.

2.2.1 Ilopaook ycmanosku
[Tpu nepBoHaYaIbHOW yCTAaHOBKE MOJyJIEH CIIEAYET BBIMOIHUTH CIAEAYIOIINE AEHCTBUS:
e Jlepen HauamoM MOHTa)Xa MOJYJb CIE€TYET OCMOTPETh LIEIOCTHOCTh 3JIEMEHTOB
IUIaThl, IEYaTHBIX POBOJHUKOB U OTCYTCTBHE NOBPEXKICHUN Pa3beMOB;
e (C nmomomplo Mukpomnepekiatoyareneii SAl cienyer ycTaHOBUTh CKOPOCTh MH-
dbopmarmonHoro oomMeHa (cm. Tabnuiy 3);
e Eciu Heo6xoauMo ¢ nomouisio nepemeryek J5...J10 mpousBecTu coriacoBaHue
¢bu3nueckoil TMHUK UHPOPMALIMOHHOTO OOMEHa.

Ta6muna 3
CkopocTth MHUKPOIIEPEKJ/IIOYATEJIA SA1
nepegayu, 0/c 1 2 3 4
2400 OFF OFF OFF OFF
9600 ON OFF OFF OFF
38400 OFF ON OFF OFF
115200 ON ON OFF OFF
230400 OFF OFF ON OFF
460800 ON OFF ON OFF
921600 X ON ON OFF

2.3 MHcnoab3oBaHue MOAYJIst
[Tpexxae yem Ha4yaTh pabOTy C MOIYJIEeM, HEOOXOIUMO O3HAKOMHUTKCS C DKCILTyaTallH-

OHHOM JOKYMEHTAIMEl U KOHCTPYKIIMEH MOIYJISL.
[TpucoeanHenne U OTCOSAMHEHHE PA3bEMOB MOJYJIS JOJKHO MPOU3BOIUTHCS MPU OT-

KIIFOYCHHOM IIUTAaHUHU.

Poccusa, Mockea, Il]enkoeckoe ui., 77. @+ Fax : (495)460-3844, (495)460-4059. E-mail :
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3 TEXHHUYECKOE OBCJIIYKUBAHHUE

PaboTaromuii MOy Ib TEXHUYECKOTO 00CTYKUBaHHS HE TpeOyeT.

4 TEKYIIWAH PEMOHT

Monynb SBASETCS BOCCTaHABIMBAEMbIM U PEMOHTHO-NIPUTOIHBIM H3AenueM. B mepuon
IKCIUTyaTalliu B CIy4asX, He TPeOYIOMIMX 3aBOJICKOTO PeMOHTA (MJIM BBI30BA OpHUTaibl MPEapH-
STHUS-U3TOTOBUTEIISI) TOTPEOUTEII0 pa3peniacTcss CBOMMH CHJIAMHU TMPOWU3BOJIUTH 3aMEHY BbI-
IEIIUX U3 CTPOs MOJyJIeH ¢ ucnoiab3oBanuem 3UII.

CBezeHMs 0 HEUCIIPABHOCTSX 3aHOCSATCS B pa3ziell “YueT HeMCHPaBHOCTEW MPHU SKCILTya-
Tauuu’ MacrnopTa.

S TIPABUJIA XPAHEHUA

XpaHeHue MOAYJsSI MOXKET ObITh KPATKOBPEMEHHBIM (FapaHTUHHBIM) U JAJTUTEIHHBIM B OTa-
IUIMBAEMOM XPaHUIHILE.

lMapanTuiiHbIi CPOK XpaHEHUSI MOYJISl C MOMEHTA U3rOTOBJIECHHUS: 2 TO/a.

Cpok JUINTENLHOTO XpaHEeHUsI MOJYJIsl B OTalinBaeMoM xpanunuuie: 10 ner.

[Ipu xpaHeHHH MOAYJS CJEXyeT BBIACPKHUBATH CIEIYIOLINE MapaMeTphbl OKpY>KaroleH
CpEJIbL:

- B OTAIUIMBA€MOM XPAHWIMIIE TEMIIepaTypa BO3/1yXa JOJKHA ObITh B Mpesenax OT IUII0C

5°C no mumoc 40°C, oTHOCUTENbHAs BIaXHOCTh 10 80% npu Temneparype mitoc 25°C 6e3

KOH/ICHCAIINH BJIary;

- cofiepKaHNe KOPPO3UMHBIX areHTOB B aTMOc(epe XpaHWIUIIA He JODKHO MPEBbIIIATh:

e cepHucToro rasza 20 MI/M° B CYTKU;

® XJIOPHCTBIX CONICH 2 MI/M° B CYTKH.

Mopyne niepen 3aKiIaIkol Ha IJIUTEIbHOE XpaHeHHUE (10 UCTEUYEHUH TapaHTUHHOTO CpOKa
XpaHEeHHUs1) 10JIKEH ObITh IEPEKOHCEPBUPOBAH.

Konceppanus noimkHa MpOBOAUTHCS B MOMEIICHUH MIPU TeMIiepaType Bo3ayxa mmioc 20°C
+5°C u oTHOCUTENBbHON BIaXHOCTH He Oosee 70% 0Oe3 peskux kojedaHuil temmneparypsl. Ilo-
MEILEHUE JO0JIKHO OBITh 3aIMIIEHO OT IPOHUKHOBEHUS B HErO aTMOC(HEPHBIX OCAIKOB U KOPPO-
3MOHHOAKTHBHBIX Ta30B (XJIOp, CEPOBOJOPO, aMMHUAK, CEPHUCTHIN ra3 u ap.). [Ipu nposenenuu
paboT o nmepeKoHcepBaIiy CleayeT codmoaaTs TpedoBanus 6ezonacHoctu o 'OCT 9.014.

6 TPAHCIIOPTUPOBAHUE

TpancnopTHas Tapa M yrakoBKa 00eCleYuBalOT COXPAaHHOCTh MOAYJISL IPH TPAHCTIOPTUPO-
BaHWU BCEMH BMJIAMU TPAHCIOPTAa: aBTOMOOWIIbHBIM, KEJIE€3HOJOPOKHBIM, BO3AYLIHBIM (TIpU
YCIIOBHM pa3MEILEHUs] MOAYJsl B T€PMETHU3UPOBAHHOM OTCEKE) B COOTBETCTBUU C IPABHIAMHU
TPaHCIIOPTUPOBAHMSI I'Py30B Ha COOTBETCTBYIOLLEM BHJI€ TPAHCIIOPTA U IIPU XPAaHEHHUH €T0 B Te-
YEHHE CPOKOB, YKa3aHHBIX B paszzeie 6.

TpancnopTHas Tapa npejacTaBisieT coO0N 0IAThIi Hepa3O0OPHbIHN, MIIOTHBIM LUK C TOpP-
LIEBBIMU CTEHKaMM, COOPaHHBIMU Ha YeThIpeX IUIAaHKaX. BHyTpeHHUE CTEHKHU slMKa OOUTHI (BbI-
ctinanbsl) Oymaroit BY-b no 'OCT 515-77.

[Tocne yknmaaku MOAyJel B TapHBIM SIIUK, TOCIETHUIA 0OTATMBAETCS IO TOPIAM CTAIbHOM
nenbHo sieHTor ceuenneM 0,4x20mm u tutomOupyetcst. ILmomMOBI U1 peOTBpaIIeHUs OT T10-
BPEKICHUS IPU TPAHCIIOPTUPOBAHUN PACIIONAralOTCs B TIIYXHX OTBEPCTUSX OOKOBBIX CTEHOK U
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3anuarTcs ckodamu. Ilepes ynakoBKoi B TpaHCIIOPTHYIO Tapy MOJYJIM MTOMEUIAIOTCS B YKJIa-
JIOYHBIN SIIUK.

3a30pbl MEXIY CTCHKAaMU SIIUKOB 3aIOJIHIIOTCS rogpupoBanHbiM kKapToHoMm T-30 'OCT
7376-717.

VKIanouHblil ANIMK TpeACTaBiseT coboit ¢yTmsap u3 rodppupoBanHoro kaprona T-30
I'OCT 7376-717.

[Ipu TpancnmopTupoBaHMM yHaKOBKa MOJIYJIS AOJKHA OBITH 3allMIIEHa OT MPSIMOTO BO3-
JecTBUsS aTMOC(HEPHBIX OCA/IKOB.

TpaHcnopTupoBaHuEe BCEMHU BHJIAMU TPAHCIIOPTAa MOXKET MPOBOJUTHCS B CIEAYIOLIUX YyC-
JIOBUSIX:

1) TemmepaTypa okpyskaromiero Bozayxa ot Munyc 60° C go mitoc 60° C;

2) oTHOcHUTeNbHas BIaxkHOCTh 98% npu Temnepatype mioc 25° C;

3) armocdepnoe gasnenue ot 12 kIla (90 mm pr.ct.) no 100 kITa (750 MM pT.cT.).

[Ipu morpyske u BbIIpy3Ke MOAYJIHM HE OpocaTh, COOJIIOIATh MEPBI IPETOCTOPOKHOCTH OT
MOBPEXKACHUS TAPHOTO STHKA.

[Tocne morpy3ku B TPaHCIOPTHOE CPEICTBO SIIUK 3aKPEIUISIETCS C IENIbI0 MCKIIIOUEHUS
BO3MO>XHOCTH €T'0 IPOU3BOJILHOTO IEPEMEIIECHHUS.

7 TIPABUJIA O®OPMJIEHUA 3AKA3A

[Tpu odopmiteHnn 3aka3za Ha MOJTYJIM B OJaHKE 3aKa3a HEOOXOIUMO yKa3aTh CICAYIOIINE
JaHHEIE:
e “HaumeHoBaHME” - yKa3bIBa€TCS MOJIHOE HAUMEHOBAHUE MOYJIS;
e “Kon-B0” - yKka3pIBaeTCs KOJIUYECTBO MOCTABIISIEMbIX U3/I€JIUI JAHHOTO HAMMEHOBA-
HUS ¥ BapUaHTA.
Kpome toro, B 6i1anke 3aka3a MOTYT ObITh OTOBOPEHBI OCOOBIE YCIIOBUS TTOCTABKUA MOJTY-
JIEH.
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Monynb BBOIa TUCKpPETHBIX curHanoB DI-32A

Homep HaenTudukartop Homep
KOHTAKTA CHIHAA KOHTAKTA
A2 GND GND C2
A4 ov ov C4
A6 +24V +24V C6
A8 0VS C8
Al0 C10
Al2 ADRB?2 C12
Al4 Cl4
Al6 Al (RS-485) | B1 (RS-485) Cl6
AlS oVIl ovI2 C18
A20 A2 (RS-485) | B2 (RS-485) | C20
A22 ADRBO ADRBI1 C22
A24 ADRO ADRI1 C24
A26 ADR2 ADR3 C26
A28 +24VR +24VR C28
A30 ov ov C30
A32 GND GND C32

[okoneBKa cHCTEMHOT0 pa3beMa Moay.Jisi, X P4

Homep Hnentudukarop Homep

KOHTAKTAa CHIHAJIA KOHTAKTa
1 14
2 COM1 COM1 15
3 IN1 IN2 16
4 IN3 IN4 17
5 INS5 IN6 18
6 IN7 INS 19
7 COM2 20
8 COM2 IN9 21
9 IN10 IN11 22
10 IN12 IN13 23
11 IN14 IN15 24
12 IN16 25
13

[{okosieBKa 00bEeKTHOTO pa3beMa MoayJisi, XP1
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[ Monyb BBOJA JUCKPETHBIX curHanos DI-32A

IHHEPEYEHB JOKYMEHTOB, HA KOTOPBIE JJAHbI CCBIJIKHA

O6o3HaueHnEe JOKyMEHTA

HaumenoBanue nokymeHTa

TOCT P 51841-2001
(MDK 61131-2-92)

[Iporpammupyembie KOHTpOJUIEpbl. OO0IIME TEXHUYECKUE Tpe-
OOBaHUS U UCTIHITAHUSI.

AJII'B.420609.004 111

[TakeT HmpuUKIAOHBIX NPOrpaMM TECTUPOBAHHUS KOHTPOJUIEPOB
2K-2000, DCS-2000 u DCS-2001. PykoBOACTBO MO TECTHPO-
BaHUIO, HAJIAJIKE U PEMOHTY MOJYJICH.

WuTerpupoBanHas cucTeMa pa3pabOTKH TPHUKIAIHOTO TPO-
rpammHoro obecrieuennss CONT-Designer for Windows. Py-
KOBOJICTBO IPOTPAMMHUCTA.

Onucanne ¢ynknuid 6udoimoreku MODULE.LIB. PyxkoBo-
JICTBO TOJIb30BATEIS

AJII'B.420609.001 11

YHuBEpCAIBHBIE NPOTPAMMUPYEMBIE ITPOMBILUICHHBIE KOH-
tposepsl cepuu IK-2000. MeTonnka NoBEpKH.

I'OCT 26828 W3nenust MalIMHOCTPOEHUST M MPUOOPOCTpOeHUs. MapKUpOB-
Ka.
I'OCT 21552 CpenctBa BBIYMCIHMTENBHON TeXHUKUA. OOIIME TEXHUYECKHE

TpeOOBaHuUs, MpaBUIa MPUEMKH, METOJIbl MCIIBITAHUH, MapKu-
POBKa, YIIAKOBKA, TPAHCIIOPTUPOBAHUE U XPAHEHHE.

I'OCT 12.2.003-91

O6opynoBanue npoun3BocTBeHHOEe. O0IMEe TpeboBaHus 6€30-
MACHOCTH.

I'OCT 27.003-90

Hanexuaocts B TexHuke. CocTaB W oOmIMe MpaBuia 3aTaHUS
TpeOOBaHUH IO HAJIEIKHOCTH.

I'OCT 27883-88

CpencTBa U3MepeHHs U YIPABICHUS TEXHOJIOTUYECKUMU TIPO-
neccamu. HanexHocts. O0mue TpeOOBaHUS U METOJbI UCIIbI-
TaHUM.

I'OCT 14192-96

MapkupoBKa rpy30B.

I'OCT 515-77

bymara ynakoBouHasi OuTyMupoBaHHas U JerreBas. TexHude-
CKHE YCIIOBHUSI.

I'OCT 7376-89

Kapton rodpupoBanssrii. O0ure TEXHUIECKHAE YCIOBUSI.
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