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74 Mopysnb BBOIa-BBIBOAA NTUCKPETHBIX cUTHAOB [OA-31A

Hacrosimiee pykoBoicTBO 110 skcmutyaTtanuu (PD) pacmipoctpansercst Ha Bce MOAUBUKAITIT
MOJYJIsl BBOJIa-BbIBOJA NUCKPETHBIX curHanoB [OA-31A (Moaynb) U mpeaHa3HAYEHO Al O3Ha-
KOMJICHUS JIML, KCIUTyaTUPYIOLUIMX MOJYJIb, C €r0 YCTPOHCTBOM, MPUHIMIIOM pabOThI, OCHOB-
HBIMU IIpaBUJIaMU SKCILTyaTalluu, O6CJ'IY)KI/IB3,HI/I$I, XpaHCHUA U TPAHCIIOPTUPOBAHMA.

JIOKyMEHT COJEPKHUT TEXHUYECKHE XaPaKTEPUCTHKH MOJIYJIA, a TakkKe HH(opMaIuio, He-
00XOIMMYIO TTOJIB30BATEITIO JJIs TIPABUIIBHOTO MOIKITFOYCHUS MOIYJISL.

Jl1is Gosee MOTHOTO MPECTaBICHUs O paboTe Moayss B PD mpuBeneHa CTPyKTypHAsl CXe-
Ma MOAYJISI M €€ OTMCaHue, CXeMa TOIKITIOUEHHSI, IIOKOJIEBKA Pa3beMOB.

K pabote ¢ MomysieM I0MyCKarOTCS JIHIA, U3yYUBIIHE HACTOSIINNA JOKYMEHT U COOTBETCT-
BEHHO aTTECTOBaHHbIE.
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74 Mopysnb BBOIa-BBIBOAA NTUCKPETHBIX cUTHAOB [OA-31A

1 OIIMCAHME U PABOTA

1.1 Ha3nayenue MoayJIst

[TonHOE HauMeHOBaHUE MOTYJIS:
Moayab BBOAa-BbIBOAA AUCKPeTHbIX cMTHAJIO0B [OA-31A AJII'B.426438.143.

Monynb mpenHa3HaueH A7 padOThl B COCTAaBE paclpeleNieHHBIX CHCTEM YIpaBJICHHS U
UMEET JBE M30JIMPOBAHHBIC TPYIILI KaHANOB. [lepBas rpymnmna mpencraBisieT co00i BOoceMb rajibBa-
HUYECKH U30JMPOBAHHBIX OT CHCTEMHOW YaCTH KaHAJOB BBOJIa CUTHAJIOB MepeMeHHoro Toka 220 B
¢ obmei “HeWTpanbio”’. Kaxkaplii BX0J MOIYJIsI UMEET MPOCTYIO 3aITUTy OT MEpPEerpy3Ku (MOIIHbBIE
MOMEXH, pa3psbl, CTATHKA, CIIy4aifHOE ToNaJaHie TTOCTOPOHHETO HAMPSKEHUSI) U KOHTPOJIb THHUU
CBSI3U ¢ TaTYMKOM Ha oOpbIB. [loporu cpabatsiBanus (“o6psiB munun”, “BBIKJI”, “BKJI”’) 3axatot-
cs mporpaMMHoO. BTopas rpynmna npeacTtaBisieT co00i TpU raJbBaHHUECKH W30JUPOBAHHBIX OT CHC-
TEMHOW YaCTH KaHajia BbIBOJA CUTHAJIOB mepeMeHHoro Toka 220 B, nBa u3 KOTOphIX paboTaioT Ha
3aMbIKaHHWE M COOpaHbl HA CUMHCTOPAX, a TPETUH COAEPKHUT BHIXOAbI MEPEKUTHOM TPYMIBI pere

(3aMbIKaHME U Pa3MbIKaHUE).

Mopynb sBIsI€TCS BOCCTAHABIMBAEMBIM M PEMOHTHO-TIPUTOJHBIM HW3JIEJTUEM, TMpPETHA3HA-
YEHHBIM JUIsI KPYTJIOCYTOYHOM HENMpPEephIBHOW SKCIUTyaTallid € BO3MOXHOCTBIO MHOTOKPATHOTO

BKJIFOYCHUS U BBIKIIOUEHUS JICKTPOIIUTAHUS B TECYCHUE CYTOK.
Paboune ycnoBus sKCIUTyaTaluu:

e TeMIiepaTypa OKpy:karomiero Bozayxa ot -25° C no +60° C (6e3 KOHIeHCAINH BJIaru);
® OTHOCHTEJIbHAS BIAXKHOCTh BO31yXa 110 85% mnpu temneparype +25° C;

e arMocdepHoe masienue ot 84 no 107 klla.

1.2 TexHu4yecKHe XapaKTePUCTUKH

OCHOBHBIE TEXHUYECKHUE XapaKTCPUCTUKU MOAYJIA IIPUBCACHBI B T8.6J'II/II_IC 1.

Tabmuna 1

HanmenoBanue napamerpa

3HavyeHue mapamerpa

Hanpsbxenue nuranus moayis, B 18...36
KoandecTBo KaHaI0B BBOJA 8
Jlnana3oH n3MepeHnsi BXOAHOTO HaNpsKeHUs KaHaja BBoja, B 0...250
MaxkcuManbHBIH BXOJHOW TOK Ka)KI0To KaHajia BBOJa, MA 3
[TocTostHHAs BpeMEHHU BXOJIHOTO (DUIIBTPaA, MC 350
KonndecTBO KaHAJI0B BEIBOJIA 3
MakcruMalIbHBIN BBIXOTHOM TOK CAMHUCTOPHBIX KaHAJIOB, HE MEHee, A 2
MakcuMaabHbIA TOK KOMMYTAllUU PEJIEHOrO BbIX0/1a, HE MEHee, A 5
MakcuManabHOE HAPsKEHUE KOMMYTALMU BBIXOJ0B, HE MeHee, B 300

3ammra OT HECAaHKIIMOHUPOBAHHOT'O TIOBBIIICHHS
BXOJIHOT0 HamnpsibkeHus 10 500 B

nuMeeTcs Ha BXoje
KaKI0ro KaHaJia BBOAAa

WnTepdoeiic, aBa kaHana RS-485
ITpoTokos HHPOpPMALIMOHHOTO 0OMeHa 10 HHTep(EeHCHBIM KaHaJIaM MODBUS
TanbBaHMYeckast H30JSIMs OOBEKTHOM U CUCTEMHOM YacTell, B, He MeHee 1000
["anpBaHMYECKast U30JIS1Msl MHTEp(ecHOM YacTu OT cucTeMHOM, B 1000

1.3 V¥YcrpoiicTBo 1 padora
1.3.1 Koncmpykuusa mooyns

Buewnuit Bug Moy npuBefeH B NpUIoKeHUU A. KOHCTpYKTMBHO MOJYJIb BBIIIOJHEH B
BHJI€ MHOT'OCJIOMHOM I€YaTHOW IUIATHI C 3aKPEIUICHHOW HA HEH METaJUIMYECKOM KPBIIIKOW - JKpa-
HOoM. Ha ymneBoil cTopoHEe MOAYJII HaXOAWUTCA: METAIMYECKAas IJIAaHKA, Ha KOTOPYIO BBIBEICHBI
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74 Mopysnb BBOIa-BBIBOAA NTUCKPETHBIX cUTHAOB [OA-31A

AJIEMEHTBI UHAUKAIMH, MTOJIb30BATEIbCKUN pazbeM XP1, BUHTHI KpemieHUs MOJIyJIsl K KOPITYCy Kap-
Kaca, py4yku, IpeIHa3HadYeHHbIE 11 yA0OCTBa M3BIEUYCHUS MOAYJS U3 Kapkaca. Ha 3amgHeil yactu
MOJyJIsl HAXOJIUTCSl CUCTEMHBIN pazbeM XP2, ¢ IOMOIIbI0 KOTOPOIO MOJYJb MOAKIIOYAETCSA K Ma-
TUCTpalId KapKaca.

1.3.2 Ilpunuyun padomoi

CrpykTypHas cxema MOJyJisl, IOKa3aHHas B MPUJIOKEHUU b, comepxuT cienyromue QyHK-
LIMOHAJILHBIE y3JIbI:

e cxemy 3amuThl 1 pribTpanuu, C3D;

BXOJIHOM KoMMyTaTop, BK;
MacITaOUPYIOIMHUHA yCUIUTENNb, MY
aHanoro-1u@poBoit nmpeodpazoBatens, AL,
perucTpsl ynpasiaeHus u coctosiHus, PY, PC;
¢dopmuposarens curnana INHIBIT, CO INH;
BBRIXOTHOM Kimiod, K;

cxeMmy KOHTpouisd BbixonoB, CKB;

BTOpUYHBIE UCTOYHUKH niuTanus, UIT1, NT12;
Mukponpoueccop, LITY;

onTtonapsl, OIT;

¢dopmuposarens uaTepdeiicoB RS-485, OU.

[IpuHumn paboTbl MOAYJSL COCTOUT B cieayromeM. JIMCKpeTHbIE CUTHAJIBI OT BHELIHUX J1aT-
yukoB noctynaioT Ha C3®. [lonydyeHHoe HampspDKeHHEe BBIIpsAMIIsieTCs, GpuibTpyeTcs: [-00pa3HbiM
RC ¢unptpom 1 nomaercs Ha Bxox BK, coOpaHHOro Ha MUKpocXeMe aHaJIOrOBOI0 KOMMYTAaTOpa
DG508. Hanee, curnan yepe3 MY nocrynaer Ha Bxoq AL tuna AD7893-2, uMeroniero mkamy
0...+2.5B. Koaddumment nepegaun MY BeIOpaH Tak, 9YTO MPH MaKCHUMAJIbHOM CHTHAJE Ha BXOJE
Moxyiis (250 B), nanpspkenue Ha Bxoae AL paBao npumepso 2,5 B.

BenuuuHbl BXOJHOTO CUTHaja, NMPH KOTOPBIX COCTOSIHWE BXoJa ompenensercs kak “BKII”
win “BBIKJI” (moporu metnu rucrepesuca), 3aaaiorcs pabouell mporpaMMoil MOIyJsi U MOTYT
UMETh JIto0bIe TpeOyemMble 3HaueHus. AHanu3 cuntaHHbX 13 ALl qaHHBIX MO3BOJSET 3aUKCUPO-
BaTh OOPBIB JIMHUU CBS3M OOBEKTa C MOJYJIEM IPU YCIOBHUM YCTAaHOBKH JIOTIOJIHUTEIBHOIO PE3U-
ctopa R, kak moka3aHo B npuioxeHuu [. BenmnunHa cOnmpoTHBIEHHS 3TOrO pe3ucTopa I0JKHA
ObITh IpuMepHO B 10 pa3 Oosblie CONMPOTUBICHUS KOHTpOJIMpyeMod Harpy3ku. 1o ymomuyaHuio
YCTaBKU IOPOTrOB cpabaThbIBaHUS IPUMEPHO COOTBETCTBYIOT CJIEAYIOIIMM 3HAUYE€HUSM BXOJHOIO Ha-
HPSKEHUs IEPEMEHHOI0 TOKa:

e HampspkeHue BkiroueHus — 170 B, ycraBka 580H;
e HamnpspbkeHue BoikitoueHus — 110 B, ycraBka 380H;
e 00pbIB InHUM cBsA3H — MeHee 20 B, ycraBka — COH.

B BbIXOHY!O Tpynmy nu(poBbIE JaHHBIE OCTYMAIOT U3 PErUCTpa YNPaBICHUS, BBIXObI KO-
toporo ynpaistoT coctossHreM K. [locnennue coopansl Ha cumuctopax tuna BT139-600E u pene
G6R-1 pupmsr OMRON.

Monayne conepxutr cxemy ¢opmupoBanus curHaia INHIBIT. Jlanusiii curHan B ciydae
c00s1 pabOTHI MOZYJISI BBIKITFOYAET BBIXO/IHBIC KITIOUH.

CKB mno3BoisieT OonepatuBHO OTCJIEKUBATH MCTUHHOE COCTOSIHUE APAMBEPOB BBIXOIHBIX
KJII04el ¥ IPUHATH HEOOXOIUMbIE MEPBI IPU MX HECOOTBETCTBUU OXKHUIAEMOMY 3HAUEHHUIO.

Cxema MHIUKAIIMA MOZIYJISL OTOOpa)kaeT COCTOSIHUE Ka)X/I0T0 BXOAHOTO M BBIXOJIHOTO KaHa-
na. Ceuenue unaukaropa «kERROR TEST» xapakrtepusyer ommOKy caMOTECTUPOBAaHUS WU Cpa-
OarpiBanus cxeMbl (opmupoBanus curHanga INHIBIT. Bpemsi cpaGateiBanus curnanma INHIBIT
(BpeMsi ¢ MOMEHTa OKOHYaHHs cOpoca cxeMmbl (OpMUPOBaHUS, O BO3HHUKHOBEHUS CHUTHAJA) CO-
craBisieT 450 mc. Ceuenne unaukaropa «kERROR LINK» xapakrtepusyer oTCyTCTBHE CBSI3U MO-
JyJis 110 1BYM MHTep(elicHbIM KaHamaM RS-485.
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B kadectBe ympaBIiSIONIEr0 YCTPOMCTBA HCHOJIB3YyETCS MUKpOKOHTposuiep ATmegal62
¢upmbl ATMEL. MUKpOKOHTpoOIep paboTaeT B pekuMe MHUKPOIIpoLEeccopa, T.e. GOpMHUpPYET TpU
IIMHBI YIIPaBJICHMS: MUHY ajapeca (8 pa3psaoB), MIMHY JaHHBIX (8 pa3psaoB), HIMHY CUHXPOHH3A-
nuu (curHansl ALE, WR, RD). VnpasieHnue BbIXOAHBIMU KaHajdaMH HPOU3BOAUTHCSA C IMOMOILBIO
perucrpa ympasieHusA. BBOJ NaHHBIX ¢ BXOJHBIX KaHAJIOB B MUKPOIPOLIECCOP BBIMOJIHACTCS IO
cpencream BcTpoeHHoro B LITY untepdeiica SPI. Ha Bxoj peructpa cocTosiHUs 3aBeI€Hbl CUTHa-
JBI KOHTPOJIST pabOThl JpaiiBepoB BHIXOAHBIX Kitouel, curHan INHIBIT u curnan Hanu4us nura-
Hus, PA.

Hapsany ¢ LITY Moayns uMeeT CynepBU30p MUTaHUS, COBMENIEHHBIA C OXPaHHBIM TaiMEPOM
Watchdog. Eciu B Teuenue 1,6 cekyHAbl HE IMPOMCXOJUT MPOTPAMMHOM MOIJEPKKH OXPAHHOTO
TaiimMepa, MPOUCXOAUT anmnapaTHsiii copoc LIITY.

WuTepdeiicHbie kKaHATBI MOIYJIS 00pa3yrOTCs IBYMsI TIOCIIEJOBATEIbHBIMU TOPTAMH MHUKPO-
koHTposepa, USARTamu. Beixogst USARToB coequnensl ¢ ¢opMupoBaTensiMu HHTEpdeiicoB
RS-485. B kauectBe ¢opmupoBareneid MHTEpeHcoB HCIONIb3yr0TCs Mukpocxembl ADM2587E
¢upmer ANALOG DEVISES. OcoGeHHOCTBIO TaHHBIX MHUKPOCXEM SIBJISIETCS COACPIKaHUE BHYTPHU
KOpITyca TBEpAOTEIHHOTO TpaHc(opMaTopa, KOTOPHI 00EeCTIeYrBAET TraIbBAHUYECKYIO HU30JIALUIO
CHCTEMHOM YaCTH MOJYJIsl OT HHTEPEHCHOM.

WutepdeiicHble kKaHaabl UMEIOT TEPMHUHAIbHbBIE PE3UCTOPHI, MPEAHA3HAYCHHBIE Ul COTJIa-
COBaHMsI JINHUH CBA3M, MOAKIIOYaeMbIX K Moy t0. Homunains! pesucropos 120 Owm. IlogkarogaroT-
csl OHU K TMHUAM A u B ¢ nmomoukto nepembruek J6 st kanana 1 u J7 nnst xkanana 2. JlanHsle ne-
PEMBIYKH JTOJDKHBI YCTaHABIMBATBCS, €CIM MOAYJb SIBISETCS NEPBBIM MM MOCIEAHUM YCTPOUCT-
BOM B CE€TH. B cocTaBe KpOCCOBOM ILIATHI TAK)KE€ MMEIOTCS TEPMUHAIBHBIE PE3UCTOPBI, KOTOPHIE
MOJIKJIIOUYAIOTCS K CETU NEpeMblUKaMu. Eciiu MCoIb3y0TCS IEPEMBIUKH, PACIIOI0KEHHBIE Ha KPOC-
COBOM IuIaTe, TO Ha MOJYJIE MO’KHO MX HE yCTaHaBNIUBaTh. [Ipu OTCYyTCTBUM Nepesauyu AaHHBIX IO
cetn Mukpocxembl ADM2587E HacTpoeHbl Ha nipueM. Bo BpeMsi BKITIOUeHUS IepegaTIuKa MUKPO-
CXEMBI MEPEXOJAT U3 MTACCUBHOTO COCTOSIHMS B aKTUBHOE, YTO IIPUBOJUT K BOSHUKHOBEHHIO IEpe-
XOJHBIX MPOLECCOB B ceTU. [yl yCcTpaHeHHs MOAOOHBIX SBICHHH MOIYJb COICPKHUT PE3UCTOPHI,
KOTOpBIE IMOJICOCTUHSIOT JIMHUU A UHTEPPEHCHBIX KaHAJIOB K MOJOXHTEIHHOMY BBIXOIY HHTEp-
(delicHOrO MCTOYHWKA TUTaHus, TuHUI0 B k oTpunarensHoMy. [lepembruku J2 u J3 moakimouaroT
JUHUM A KaHAJIOB 1 ¥ 2 COOTBETCTBEHHO, epeMbIukH J4 1 JS noaxmoydaroT 1uHuM B.

CereBas anpecanys ONpeaeNseTcs MECTOM YCTaHOBKM MOJyJI B KapKace U HOMEPOM Kap-
Kaca. B enuHoi ceTn MoXXeT HaXoAUThCs 10 8 KapkacoB. Ha KpocCOBBIX IIaTax €CcTh MEPEMBIUKH,
KOTOPBIMH YCTaHAaBJIMBAIOT aJpec KapKaca. JTU NEPEMBIYKH COCIUHEHBI ¢ BXOJAMH MHKDPOKOH-
tposuiepa (curransl ADRB2... ADRBO0). Curnanst ADR3...ADRO 310 K070Basi KOMOUHAIMS, KO-
TOpasi SIBJISICTCSI CETEBBIM aJI[PeCOM MOJYJIA B KapKace. TH CUTHAJIBI (JOPMHUPYIOTCS COSAMHEHUEM
KOHTAaKTOB cucTeMHOro pasbema (XP2) ¢ cucremHoil od0mieit muHoi Moayis. CoeuHEHHE BbINOJ-
HEHO MEeYaTHBIM MOHTaXXOM Ha KpoccoBoM mate. KpaiiHee JieBoe IIIaTOMECTO NUMEET HaUMEHBIINN
aznpec.

CKkopocTb nepeaur JaHHBIX 10 UHTep(EHCHBIM KaHallaM 331aeTCsl MUKPOIIEPEKITIouaTeNIeM
SA1. B TaGaune 3 npeacTaBieHO COOTBETCTBUE COCTOSHUN MUKPOIEPEKIIIOUaTeNed CKOPOCTSM I1e-
penaum.

Monynb COOEpKUT CUCTEMY HHIMKALMU, BBINOJIHEHHYIO Ha cBeroauoaax. CeeToamozsl
OUT1...OUT3 3eneHOro cBEYEHMsI XapaKTEPU3YHOT COCTOSHUE BBIXOAHBIX KaHaloB. Eciau auon
CBETUTCS, 3TO O3HAYaeT, YTO BBIXOJHON KaHaJl B COCTOSHUM BKJIIOYEHO. CBEUEHUE CBETOAMOJIOB
INT...IN8 (3eneHplii CBET) XapaKTepHU3yeT COCTOSTHUE BXOIHBIX KaHAJIOB BKIIFOUCHO.

Ceeuenue nnaukatopa U (5kenToe CBEYEHUE) XapaKTepu3yeT Haluyue MUTaHus MOTYJIs.

WNnpukarop “TEST” (cBeueHHe KpacHBIM LBETOM) XapaKTEPHU3YeT OIIMOKHU MPH MPOXOXKIe-
HUU TECTa MOAYJIS, T.€. HECOBIAJEHUSI KOHTPOJIbHON CYMMBbI KOJOB IPOrPaMMHOr0 00ecredeHus U
HapyIIeHne padoThl MPOrPaMMHOTO oOecrieueHus, HeT moanepxku curHana INHIBIT.

Nupukarop “LINK” cBETUTCS KpaCHBIM LIBETOM, €CJIM MOJYJb HE MEpPEJacT JAHHbIC HU IO
OJTHOMY MHTEp(elCHOMY KaHaTy.
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[Tutanue momyneit IOA-31A ocymecTBisieTcss HE CTAaOWIM3UPOBAHHBIM HAIPSKECHUEM
18..36 B. MomHocTb, moTpedisemMast MOAYJIEM OT HCTOYHHKA MUTAHUs, He MpeBbImaeT 3,6 BT.

Bropuunsie nucrounuku nurtanust UI11, UI12, raneBannueckn U30JUPYIOT IUTAaHUE MOAYJIS
OT CUCTeMHOro uctoynuka nutanus. UII1, npeobpasys BXoaHOE HANpsHKEHHUE B HampspkeHue +12
B, obecrieunBaeT nmutaHueM BXOAHYIO rpynmmy moxyis. MI12, npeoOpa3ysi BXoJHOE HAIpsHKEHUE B
HarnpsbkeHue +5 B, obecnieunBaeT nutaHue MUGPOBBIX CUCTEMHOMN YaCTH MOTYJIS

[ToxoseBKM pa3beMOB MOAYJIS IPUBEAEHBI B IpwiiokeHnn B. IIpuMep nonkimroueHus BHeNI-
HUX CUTHAJOB K BXOJaM MOJYJI M Harpy3okK K BbIXOJlaM MOAYJIS IIpUBEAEH B npuioxeHuu I'. Pac-
MI0JIO’KEHNE TIEPEMBIUEK Ha IIaTe MOAYJIS OKa3aHO B pUJIoKeHuu /1.

1.3.3 Ilpozpammmnoe obecneuenue

[IporpamMHOe oOecriedueHrne MOAyJsl MpeaycMaTpuBaeT WHGOpPMAIMOHHBIM 0OMeH 1o MH-
tepdelicapiM kaHasam RS-485, nporokon MODBUS, koHTposib pab0TOCIIOCOOHOCTH ¥ MHIUKALIHIO
COCTOSIHUSL MOJTYJISL.

Crpykrypa peructpoB O3V moayiis, AOCTYNHBIX [TOJIb30BATENIO, IPUBEEHA B Ta0nuLIE 2.

Tabauila 2

00 Tun monyns (= 25)

- B3BeiIeHHBIN (-1 paspsn - ommboka SRAM

- B3BeJIcHHBIHN 1-if pa3psan — ommbka Flash

01 - B3BeJICHHBIH 2-1 pa3psan - ommubka EEPROM

- B3BeJICHHBIN 3-i1 pa3psn — ommoka Inhibit

- B3BEJICHHBIN 11-11 pa3psl — HET MUTaHUS BXOJOB

02 WNupukarop nporpecca

03 OtdunsTpoBaHHbIC 3HAYCHHS BX010B (pa3psiasl ...7)

04 CunTaHHble 3HaUEHUS BBIXOA0B (pa3psbl 0...2)

05 Peructp cocTosiHUs BBIXOJOB:

- B3BeJICHHbIE pa3psiasbl 0...2 — aBapuu BbIX0/10B 0...2

06 [TonoxurtensHbIil PpoHT (pazpsiasl 0...7, 3aaepxka 2,5 ¢)
07 OtpunarensHbiii GpoHT (pa3psanst 0...7, 3agepxka 2,5 ¢)
08 WNunukatopsl 00peiBa muHuM Ha Bxonax 0...7 (pa3psast 0...7)
09 CyeTynk BHEIIHUX cOpPOCOB (110 OXpaHHOMY TalMepy)

10 CueTurkK cOpPOCOB MO NUTAHUIO

11 [IporpaMmmMHast Bepcusi

12 3anuchbIBa€Mble 3HAUYEHUS BBIXOJI0B

1.4 MapkupoBka

MapkupoBka MOy OJKHA ObITh HAaHECEHAa HETMOCPEICTBEHHO Ha H3JeNie WIH Ha MpH-
KPETUISIEMBIN K U3JIEJIMIO HAKJIAJHOW 3JIEMEHT U COAECPKATh:

e HauMEHOBaHUE U (WIN) WUdP U3ACTUS;
® TOBApHBII 3HAK WK HAMMEHOBAHUE TIPEATIPHUSTUS-U3TOTOBUTEIIS;
® 3aBOJICKOI HOMEP.

1.5 Tapa u ynakoBka

TpancnoptHas Tapa, B KOTOPOH MOCTABJISIOTCS MOAYJIH, MPEICTABIIsACT COOON MOLIAThIM He-
pa300pHBI, MIIOTHBIN SIIKMK C TOPLEBBIMUA CTEHKAMM, COOpAaHHBIMU Ha YeThIpeX MiaHkax. Ha smuk
HAHOCSITCSI OCHOBHBIE, IOMOJIHUTENbHBIEC U Npenynpenutenbibie 3Haku o ['OCT 14192. BayTpen-
HHUE CTeHKH suiuka oouTsl (BbicTianbl) Oymaroit BY-b mo 'OCT 515. Ilepen ynakoBkoii B TpaHc-
IIOPTHYIO Tapy MOJYJIA IIOMELIAKOTCS B YKIAJAOYHBIM AIUK. YKIAJOUYHBIN SAUIUK IIPEACTABIISIET CO-
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6ot hyTisip u3 rodppupoanHoro kaprona T-30, TOCT 7376. B onHOM TpaHCIIOPTHOM SIIITUKE pa3-
Memaercs 20 yKIaJOUHbIX SIIHUKOB.

[Tpu HE0OXOAMMOCTH HOBOW TPAHCHOPTUPOBKH YIAKOBKY MOAYJIEH CJelyeT MPOU3BOANUTE B
HOPMAaJIbHBIX KIIMMAaTUYECKUX YCIOBUSAX B CIEAYIOIIEH NOCAEA0BATEIbHOCTH:

1. Kaxxaprii MOysib 3amanBaeTcsl B MOJUATUIICHOBBIA MAKET U YKJIAABbIBAETCA B OTIEJIbHYIO
KOpPOOKY BMECTE C COMPOBOIUTENBHOMN TOKYMEHTAIHEH.

2. KopobOku ¢ momgynsmMu B KonmdecTBe 20 MIT. YIAKOBBIBAIOTCS B YKIAAOYHBIN SIIHUK. YK-
JAIOYHBIN SIIMK MTOMenIaeTcsi B TapHbIi. [IpoMexxyTKH 3amonHnTe roppupoBaHHBIM KapTOHOM T-
30, I'OCT 7376;

3. TpaHCHIOPTHBI SIIMK MAPKUPYETC:

- MaHUIyJALMOHHBIMU 3Hakamu: "boutcs ceipoctn", "Bepx. He kanToBats", "OcTOpokHO,

xpynkoe";
- OCHOBHBIMM HAJIUCAMH: TIOJHOE WJIM YCJIOBHOE HAMMEHOBAHHME TIpPy30MI0JydaTelis,
MyHKTa Ha3HAYEHUS C YKa3aHUEM, PU HEOOXOAUMOCTH, MMyHKTa MEPErpy3KH;

- JIOTIOJIHUTEJIbHBIMU HAJIUCSAMU: TIOJHOE WM YCIOBHOE€ HaUMEHOBAaHUE I'PY300TIIPABU-
TeJsl © HAMMEHOBAaHKE MMyHKTa OTIIPaBJICHHUS;

- MHGOPMALMOHHBIMU HAJMUCSAMHU: Macchl OPYTTO U HETTO IPY30BOr0 MECTa B KHJIOTpaM-
Max, rabapuTHBIE pa3Mephl IPY30BOTO MECTa B CAHTUMETPAxX U 00BEM TPYy30BOTO MECTa B
KyOMYEeCKUX MeTpax.

TpancropTHas MapKUpPOBKAa HAaHOCUTCS Ha (DaHEpHBIC WIM METAJUTHYECKUE SIpIbIKU. [lops-
JIOK PacCIOJIOKEHUSI MAPKUPOBKHU Ha OHOM M3 00KOBBIX cTeHOK cooTBeTcTBYeT 'OCT 14192 Ha Ta-
py. MapkupoBKy HaHOCAT KpacKkoil mo tpadapery Wid OT PyKH OBICTPO BBICBHIXAIOIIEH, BOIOCTOM-
KOH, CBETOCTOMKOM, COJIECTOMKON KpacKoM, IPOYHON HAa CTHUpaHUE U pa3MbiBaHUE. OCHOBHBIE Hal-
UCH HaHOCATCA BhICOTOM 30 MM. [lomomHUTEbHBIE W HH()OPMAIIMOHHBIE HAAIMKUCH HAHOCSATCS BbI-
coroit 10 Mm.

[Tocne yxmagku MOAysei B TapHBIN SIIMK, MMOCIECTHUI OOTITMBAETCS MO TOPILAM CTalbHOM
nenpHoi JieHTol cedenueM 0,4x20 mm u mnomOupyertcs. [1moMOBI U1 peOTBpaleHHus OT I10-
BPEXKJICHUS NIPU TPAHCIIOPTUPOBAHUU PACIIONIATAIOTCS B TIIyXUX OTBEPCTHSX OOKOBBIX CTEHOK U 3a-
[IMIIAIOTCA CKOOaMU.

B Tedenue rapaHTUHHOTO CpOKa MOTPEOUTEND IOJKEH COXPAHITh YIMAKOBKY (YIaKOBOYHBIN
Y TPAHCIIOPTHBIH SIIIUKH), B KOTOPOH MPUOBLIN MOTYJIH.

2 MHCHOJIB30BAHME 110 HABHAYEHUAIO

2.1 DkcmiyaTanMoOHHbIC OTPAHHYCHHUSA

[Ipu skcrryaTanuu Moyt HEOOXOAMMO CJIEZOBATh BCEM PEKOMEHJIAIMSM B TIOJTHOM COOT-
BETCTBHH C pazzenamu Hactosmero PO. Kpome Toro, Heo0X0AMMO BBITIOIHATH MECTHBIE HHCTPYK-
LMY, EUCTBYIOIIME B JAHHOW OTPACIM MPOMBILIIEHHOCTH, a TAKXe APYrue HOPMATUBHBIE JOKY-
MEHTBI, OTIPEACTSIONINE MPaBUIa SKCILTyaTalluU AJIEKTPOOOOPY I0BAHUSI.

2.2 TloaroroBka MoayJsi K MCNOJb30BAHUIO

[locne momydyeHus, MIATEIBHOTO XPAaHEHUs WIM TPAHCIOPTUPOBAHUSA MOIYJIEH B TpaHC-
HOPTHOH Tape He0OXOAMMO MPOU3BECTH BHEIIHUI OCMOTP TPAHCHOPTHOTO U YKJIAIOUHBIX SIIMKOB
Y TIPOBEPUTH LIEIIOCTHOCTD YIIAKOBKH.

[Ipu oOHapykeHUU HAPYLIEHUS LEIOCTHOCTU TPAHCIIOPTHOW WIIM YKIJIQZOYHOM Tapbl HEOO-
XOJIUMO COOOIINUTH O HAPYIICHUU NPEAIPUATHIO - U3TOTOBUTENIO. JlampHelas sKCIuTyaTanust Mo-
IlyJI1 BO3MOKHA TOJIBKO C pa3pelICHUs IPEANIPUATHUS - U3TOTOBUTEIIS.

Ecin 1enocTHOCTh Tapel HE HApYILIEHA, MOAYJb CIEAYET U3BJIEUb U3 YNAKOBKH, IPOBECTH
BHEIIHUNA OCMOTP Ha OTCYTCTBUE MEXAHUYECKUX IMOBPEKICHUN U IIPOBEPUTH €r0 KOMIUIEKTHOCTb.
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74 Mopysnb BBOIa-BBIBOAA NTUCKPETHBIX cUTHAOB [OA-31A ]

B ciydae xpaHeHHs WM TPAaHCTIOPTUPOBAHUS MOAYJISI IPU TeMIIepaType HUXKe HyJIs rpay-
COB, BBIJIEpKaTh €T0 B HOPMaJIbHBIX YCJIOBHSIX B TeueHue 12 4acos.

2.2.1 Iopaook ycmanoseku
[Tpu nepBoHaYaIbHON YCTAaHOBKE MOJyJIEH CIIEyeT BBIMOIHUTH CEeyIOIINe 1eHCTBHSL:

e [Ilepen HauamoM MOHTa)Xka MOAYJb CJIEIYET OCMOTPETH LIEIOCTHOCTH AJIEMEHTOB
IUIAThI, IEYaTHBIX MPOBOJHUKOB M OTCYTCTBUE TOBPEKICHUN Pa3bEMOB;

e C momomipio MUKporepekatodareneit SAl cieqyer yCTaHOBUTH CKOPOCTh MH(DOP-
MalMOHHOTO 0OMeHa (cM. Tabnwuiy 3);

e Ecan HeoOxomumo ¢ momolibio nepembidek J5...J10 mpousBecTH coriacoBaHUE
¢du3nueckoil TMHUK UHPOPMALTMOHHOTO OOMEHa.

Tabmmna 3
CkopocTb ne- MUKPOIIEPEKJ/IIOYATEJIN SA1
peaaum, 6/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
Buumanue.

Ha xoHTakTax BXOIHOTO pazbema Moayisi XP1, ¢ moak/ItoueHHBIMH OOBEKTHBIMU ITPOBO/IA-
MU MOXeET ObITh onacHoe Hanpspkerue 220 B. IIpu paGoTe ¢ Moaynem: u3BJI€UEHUE €T0 U3 KapKaca,
MIPEXJIe BCETO HEOOXOIMMO OTCOSAMHHUTH OT MOJIYJIS MPOBOAA HAXOASIIUECS IO HAMPsHKEHUEM, a
3aTeM yJalIuTh MOJYJb U3 Kapkaca. [Ipu ycTaHoBke MOIyJia B Kapkac, HEOOXOIMMO CHavasa ycTa-
HOBHUTH MOAYJIb B KAPKac, a 3aTeM MOJKIIOUYUTEH K MOIYJIIO Pa3beM C O0BEKTHBIMU TIPOBOIAMHU.

2.3 MHcnoab3oBaHue MOAYJIs
[Ipexne yem HauaTh pabOTy ¢ MOAYJIEM, HEOOXOAMMO O3HAKOMHUTHCS C IKCILTyaTallHOH-

HOU JOKYMEHTALMEW U KOHCTPYKLIMEN MOLYJIS.
[IpucoenrHeHre U OTCOEIUHEHUE PA3bEMOB MOIYJISL JOJDKHO IIPOU3BOIUTHCS MPHU OTKIIIO-

YCHHOM IIMTaHUMH.

3 TEXHHMYECKOE OBCJ/IYKUBAHUE

PaGoraromuii MOTyJIb TEXHUUECKOTO OOCITYKUBAaHUS HE TpeOyeT.

4 TEKYUIUHA PEMOHT

Monynb sSBASI€TCSI BOCCTAHABINBAEMbIM U PEMOHTHO-IIPUTOAHBIM H3/enueM. B nepuon skc-
IUTyaTaly B CIIy4asx, He TPeOyIOIUX 3aBOJCKOr0 PEMOHTA (UM BBI30BAa OpHUTajbl MPeapUsITHS-
M3TOTOBUTEINS) MOTPEOUTENIO PA3pPEIIaeTCs] CBOMMU CHJIaMH ITPOU3BOIUTH 3aMEHY BBIIIEALINX W3
CTpoOsl MOLyJIel ¢ ucnonb3zoBanuem 3UIL.

CBeneHusl 0 HEMCIPABHOCTSAX 3aHOCATCS B paszen ““YueT HeHCIpaBHOCTEH MpH 3KCIUTyaTa-

MK~ Tacropra.
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S TIPABUJIA XPAHEHUA

XpaHeHue MOIYJsl MOXKET OBbITh KPATKOBPEMEHHBIM (TapaHTUHHBIM) U JUIUTEJIBHBIM B OTarll-
JMBAEMOM XPaHUJIHILE.

l"apanTuiiHBIA CPOK XPAHEHUSI MOJTYJISl C MOMEHTA U3rOTOBJIEHHUS: 2 roja.

Cpok IJIUTENBHOI0 XpaHEeHUsI MOJYJIs B OTarIMBaeMoM xpanunuuie: 10 ser.

[Tpu XxpaHeHUU MOAYJIS CIelyeT BhIICPKUBATD CIEIYIONINE TapaMeTphbl OKPYKAIOIIEH cpeibl:

- B OTAIJIMBA€MOM XpaHWJIHUIIE TeMIIepaTypa Bo3AyxXa AOKHA ObITh B mpefenax ot mitoc 5°C

no mioc 40°C, oTHOcuTenbHas BiIaxHOCTh 10 80% mpu temmneparype mioc 25°C 6e3 KoH-

JICHCAIlH BJIary;

- coJlepKaHre KOPPO3UHHBIX areHTOB B aTMoc(epe XpaHUIUINA He JOKHO MPEBHIIIATh:

e cepHucToro rasa 20 MI/M B CYTKH;

® XJIOPHCTBIX COJEi 2 MI/M’ B CYTKH.

Monynb nepes 3akiaAKod Ha JUIMTENbHOE XpaHEHHE (IO MCTEUEHUH TapaHTHMHOIO CpoKa
XpaHEeHUs1) TOHKEH OBITh IEPEKOHCEPBUPOBAH.

KoHcepBanys 1oykHa MPOBOAUTHECSA B MOMEIIEHUU NpU Temmeparype Bosayxa mumoc 20°C
+5°C 1 OTHOCUTENBHOH BiIakHOCTH He Oonee 70% 6e3 pe3kux konebanui remmnepatypsl. [lomere-
HUE JIOJDKHO OBITH 3alUIIEHO OT IPOHUKHOBEHHUS B HETO aTMOC(EPHBIX OCAJKOB U KOPPO3UOHHO-
aKTUBHBIX Ta30B (XJIOp, CEPOBOJOPO, aMMHAK, CEPHUCTBIN Ta3 u Ap.). [Ipu mpoBeaeHnn padboT 1o
NepeKoHCepBalMy ciefyeT cobmoaats TpedoBanus 6ezonacHoct no 'OCT 9.014.

6 TPAHCIIOPTUPOBAHUE

TpancnopTHas Tapa ¥ ynakoBka 00eCreYrBalOT COXPAHHOCTh MOJYJISI IPH TPAHCIIOPTUPOBA-
HUU BCEMU BHUJAMU TPAHCIIOPTA: aBTOMOOWIIBHBIM, KEJIE3HOAOPOKHBIM, BO3YIIHBIM (TIPH yCIOBUU
pa3MelIeHust MOlyJisl B TEpPMETU3MPOBAHHOM OTCEKE) B COOTBETCTBUHU C MPaBUIIAMU TPAHCIIOPTUPO-
BAaHMSI TPY30B HAa COOTBETCTBYIOILLEM BHJI€ TPAHCIIOPTA U MPU XPAHEHUU €TI0 B TEUEHHUE CPOKOB, yKa-
3aHHBIX B pazzaene 6.

TpancnoptHas Tapa npencTaBiseT coO0M IOIATHI Hepa30OPHBIM, IUIOTHBIN SIIUK C TOpLe-
BBIMH CTEHKAaMH, COOpaHHBIMH Ha YeThIpeX IUIaHKaX. BHyTpeHHHE CTEHKH sIuKa OOHUTHI (BBICTIIA-
Hbl) Oymaroit bBY-b mo I'OCT 515-77.

[Tocne ykimagku Momyneld B TapHBIUA SIIMK, MOCIEAHHUI OOTATHBAETCS MO TOpPLAM CTalbHOM
nenbHOU NeHToi ceuenueM 0,4x20mm u mmombupyercs. ILnoMOb! 17s mpeaoTBpalieHus OT MoBpe-
JKACHUSI TIPU TPAHCIIOPTUPOBAHUU PACIIONAralOTCsl B MIYXUX OTBEPCTHUSIX OOKOBBIX CTEHOK U 3alllu-
natotest ckodamu. [lepes ynakoBKkoi B TPAaHCHOPTHYIO Tapy MOJYJIM MOMEIIAIOTCA B YKJIaI04HbII
11101

3a30pbl MEXAy CTEHKaMH SIIIMKOB 3aMOJHIIOTCA TodpupoBaHHBIM kapToHoM T-30 T'OCT
7376-77.

VYKIIamouHbli SIUK TpeAcTaBisieT coboit Gytisap u3 rodppupoBanHoro kaprona T-30 'OCT
7376-77.

[Tpu TpaHCTIOPTUPOBAHWHU YIAKOBKA MOJYJIS TOJDKHA OBIThH 3aIUIICHA OT MPSMOTO BO3JEHCT-
BHUSL aTMOC(EPHBIX 0CATKOB.

TpancnopTupoBaHue BCEMH BUJAMU TPAHCIIOPTA MOKET MPOBOAUTHCS B CIECIYIOLINX yCIOBH-
AX:

1) temmepatypa okpy:xaroero Bozayxa ot Munyc 60° C no mumoc 60° C;

2) OTHOCHTEINbHas BIAXKHOCTh 98% mpu Temmnepatype mitoc 25° C;

3) armocdepnoe nasnenue ot 12 xlla (90 mm pr.cT.) 10 100 kIla (750 Mm pr.CT.).

[Tpu morpy3ke U BBITPY3Ke MOAYIHU HE OpocaTh, COOI0IaTh MEPhI MPEAOCTOPOKHOCTH OT TO-
BPEXKIACHUS TAPHOTO SIIIHKA.
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[Tocne morpy3ku B TpaHCIIOPTHOE CPEICTBO SIIUK 3aKPEIUIAETCS C LEeNbl0 UCKIIOYEHUS BO3-
MO>KHOCTH €T'0 MPOU3BOJIBHOTO MEePEMEICHUS.

7 TPABUIA O®POPMJIEHUA 3AKA3A

[Ipu odopmneHun 3akaza Ha MOIYJIH B OJaHKE 3aKa3a HEOOXOAMMO yKa3aTh CIICIYIONINE
JTaHHBbIE:

e “HaumeHoBaHME” - yKa3bIBa€TCS MIOJHOE HANMEHOBAaHUE MOAYJIS C yUETOM MoauduKa-
11y,

e “BapuaHTt” - yKa3bIBaeTCs BapUaHT UCIOJIHEHUS MOJYJIS B 3aBUCUMOCTHU OT TPEOOBaHMIA;

e “Kon-BO” - yKa3bIBA€TCS KOJIMYECTBO MOCTABIISIEMBIX U3/I€NINI TAHHOTO HAUMEHOBAHUS U
BapHaHTAa.

Kpowme Toro, B Gi1anke 3aka3a MOTyT OBITh OTOBOPEHBI OCOOBIE YCIIOBUS MIOCTABKH MOJIYJICH.
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[ Moyb BBOJA-BBIBOIA AUCKPETHBIX curHanoB IOA-31A

—
IOA-31A

D

ouT
10O Os
20

IN
10O Os
20 Oese
3O O
4O Os

vO

Error

Test (O (O Link

BHemnmnii Bua MOAYJIA CO CTOPOHBI INIAHKHA

IIpunoxenne A

Poccus, Mockea, Illenxosckoe ut., 77. B+ Fax : (495)460-3844, (495)460-4059. E-mail : Emicon@dol.ru.

12



Mopynb BBO/Ia-BhIBOZIA TUCKPETHBIX CUTHANIOB [OA-31A

42
e
=
=
e
%
=
=
=
(="
=

S3d

uo am

ZIND
2IAGH
2axa
EE
cax.L
2y =
S8t -Sy
TINO
TIAGH Taxa
T >4
g
Fib  [rax.L
I
2g2ay
[
ogaay
caay
[
ogav

1dS

A0S
ISONW

OSINW

AT

Neino

NiLno

vd

€210 a0

IzHﬁ\+ -
oa2a Dl
HNT
O
B ﬁ\\‘ OSINW
HNITS 39
ISR
YOS
ad c0 10
M
ERE T
7 SAG+
ovev
,1S31 =g
y-dI0 AS
 ——
STd g 3
vaa /| =/ w
g  ——— \d
8l=—JT SAQ
VS vd

SAS+7

S/ RTOW ONae XD =EO0OHON LA d L7

SIN
/] 20
IN
21
2N
€010 > T
N
8 8N1
axos
N
FOSIW
VIS LUmy
AE e w20 TNT
Y2V VIV YOy
=k A0 —
=
dNG+ SAC+
N2+
YA
Ar2
YAO NG
TLIH
AD
VASTE IASI+

13

: Emicon@dol.ru.

(495)460-3844, (495)460-4059. E-mail

Poccusa, Mockea, Il]enkoeckoe ui., 77. '@+ Fax :



Mopysnb BBOIa-BBIBOAA NTUCKPETHBIX cUTHAOB [OA-31A

IIpuinoxenue B

Homep HNnentuduxkarop Homep
KOHTAaKTAa CHUIHaJIa KOHTAaKTAa
1 N2 IN2 9
(OUT2B)

2 L2 IN3 10
(OUT2A)

3 N1 IN4 11
(OUTI1B)

4 L1 INS 12
(OUT1A)

5 CC IN6 13

6 NC IN7 14

7 NO IN8 15

8 IN1 COM 16

IHokoJieBKka 00beKTHOTO pazbeMa MmoayJisi, XP1

Homep Haentudukarop Howmep
KOHTAKTA | cyrpana KOHTAKTa
A2 GND GND C2

A4 ov ov C4

A6 +24V +24V C6

A8 0VS C8
Al10 C10
Al2 ADRB2 Cl12
Al4 Cl4
Al6 Al (RS-485) | B1 (RS-485) Cl6
AlS 0VI1 0VI2 Cl18
A20 A2 (RS-485) | B2 (RS-485) | C20
A22 ADRBO ADRBI1 C22
A24 ADRO ADRI C24
A26 ADR?2 ADR3 C26
A28 +24VR +24VR C28
A30 ov ov C30
A32 GND GND C32

IloxoJsieBKa cucTeMHOro pa3bemMa MoayJisi, XP2
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Ipuioxenue E

INEPEYEHDb JOKYMEHTOB, HA KOTOPBIE JAHbI CCBIUIKH

O6o03HayeHUEe JOKyMEHTA

HaunmenoBanue nokymeHTa

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

[Tporpammupyembie KOHTpOJUIEpbl. OO0IIMEe TEXHUYECKUE Tpe-
OOBaHUs U UCTIHITAHUSI.

AJII'B.420609.004 111

[TakeT NMpUKIAOHBIX MPOrpPaMM TECTUPOBAHMS KOHTPOJLIEPOB
9K-2000, DCS-2000 u DCS-2001. PykoBOACTBO MO TECTUPO-
BaHUIO, HAJIAJIKE U PEMOHTY MOAYJICH.

WuTerpupoBanHas cUCTeMa pa3pabOTKH MPHKIATHOTO IPO-
rpammHoro obecrieuennss CONT-Designer for Windows. Py-
KOBOJICTBO IPOTPAMMHUCTA.

Onucanne ¢ynknuii 6ubmmorekn MODULE.LIB. Pykoso-
JICTBO IOJIb30BATEISI

AJII'B.420609.001 U1

YHUBEpCAIBHBIE NPOIPAMMUPYEMBIE IIPOMBILIJICHHBIE KOH-
tposuiepsl cepur IK-2000. MeToiMka MOBEPKH.

I'OCT 26828 W3nenus MalIMHOCTPOEHUSI U NPUOOPOCTpOeHUs. MapKUpoB-
Ka.
I'OCT 21552 CpencrtBa BBIYMCIUTENBHON TeXHHKU. OOIIHME TEXHUYECKUE

TpeOOBaHuUs, MpaBUIa MPUEMKH, METOJIbl MCIIBITAHUM, MapKu-
pPOBKa, YIIAKOBKA, TPAHCIIOPTUPOBAHUE U XPAHEHHUE.

I'OCT 12.2.003-91

O6opynoBanue nmpousBoicTBeHHOe. Obmue TpedoBanus 6e30-
MACHOCTH.

I'OCT 27.003-90

Hanexuocth B TexHuke. CocTaB W OOIIHE MpaBWiIa 3aJTaHUS
TpeOOBaHUI MO HAJIEKHOCTH.

I'OCT 27883-88

CpencTBa U3MepeHUs: U YIPABICHHUS TEXHOJOTUYECKUMHU TPO-
neccamu. HanexHnocts. O0mue TpeOOBaHUS U METOJbI UCIIbI-
TaHUM.

I'OCT 14192-96

MapkupoBKa Irpy30B.

I'OCT 515-77

bymara ynakoBouHasi OuTyMuUpoOBaHHas U JerreBas. TexHude-
CKHE yCJIOBUSL.

I'OCT 7376-89

KapTon rodpupoBanHblii. O01IME TEXHUYECKUE YCIOBHSL.
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