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K Mouyns unrepdeiicubiii CI-33A

Hacrosiee pykoBoacTBo mno 3kcmutyatauuu (PJ) pacnpoctpansiercs Ha MOIyJb UH-
tepdeticubiii CI-33A, B ganpHeieM — MOAYJIb, U MPEIHA3HAYCHO JIJISI O3HAKOMIICHUS JIHIL,
HKCIUTyaTUPYIOLUX MOJYJb, C €r0 yCTPOWCTBOM, MPUHIMIIOM pabOThI, OCHOBHBIMH IIPABH-
JIaMM HKCIUTyaTaluu, 00CITyKMBaHUsA, XPaHEHHsI U TPAHCTIOPTUPOBAHMSL.

JIOKyMEHT COJEpPKHUT TEXHHUECKUE XapaKTEPUCTUKU MOAYJIA, a Takke WH(POPMAIHUIO,
HEOOXOIUMYIO TTOJIH30BATEIIO IS IIPABHIIBHOTO TTOIKITFOYECHUS MOIYJISL.

Jlst Gosiee MOTHOTO MpeACTaBICHUsI 0 paboTe Moayssi B PO mpuBeneHa CTpyKTypHas
cXema MOAYJIS U ee ONMCaHue, CXeMa MOAKIIOUEHHS], IIOKOJIEBKA pa3beMOB.

K pabote ¢ Moaysnem AOMycKaloTCs JIMIA, U3yUYUBIINE HACTOALINN JOKYMEHT U COOT-
BETCTBEHHO aTTECTOBAHHBIE.
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K Mouyns unrepdeiicubiii CI-33A

1 OIIMCAHHUE U PABOTA

1.1 Ha3znauenue MmoayJist

[Tpumep o6o3Hauenus moayst: Moayab nntepdeiicabiii CI-33A AJIT'B.426459.054.

Monynb npeaHa3HauYeH IS paclIupeHust QyHKIIMOHAIBHBIX BO3MOKHOCTEH KOHTPOJUICPOB
aBTOMATHU3AIMK TEXHOJIOTHYECKUX TPOIECCOB, TOCTPOEHHBIX Ha 0aze MoxayJen cepuun DCS-2000
cemeiicTBa M2 (kapKacHOTO MCIOJIHEHUS) B YaCTH MH(POPMAIIMOHHOTO 0OMEHA C MHTEIICKTyallb-
HBIMH JJATYUKAMH U UCTIONTHUTEILHBIMH YCTPOHCTBAMHU.

Monayns obecieunBaeT HH)OPMAITMOHHBIH 0OMEH 10 JecsaTH KaHaiaMm uHTepdeiica RS-485.
JIBa U3 necsATH KaHAJOB SIBISIOTCA CUCTEMHBIMH, IO HUM MOAYJIb 0OMEeHHUBaeTcs MHpopMauei ¢
MOJIyJIEM IIEHTPATHHOIO MPOIECCOPHOTO yCTpolicTBa. BoceMb kaHaIOB MpeaHa3HAYCHBI [T MOJI-
KITFOUEHUS IepU(EPUITHBIX NHTEIUIEKTYIbHBIX YCTPOMCTB.

Mopynb siBIsieTCS BOCCTAHABIMBAEMBIM M PEMOHTHO-TIPUTOIHBIM HU3JCIIUEM, TIPeIHa3HAa-
YEHHBIM JUISI KPYTJIOCYTOYHON HEMPEpPhIBHOW 3KCIUTyaTallUd C BO3MOKHOCTbIO MHOTOKPATHOTO
BKJIFOUEHUS ¥ BBIKJIFOUEHUS DJIEKTPONUTAHUS B TEUCHUE CYTOK.

PaGoune ycnoBus 3KCIUTyaTalllu:

e TeMIiepaTypa OKpyskaromiero Bo3ayxa oT muayc 25° C go mmoc 60° C (6e3 KoHIeHca-
MY BJIaTH);

® OTHOCHTEJIbHAS BIAXKHOCTh BO31yXxa 10 85% mpu temmepatype ritoc 25° C;

e artmocepHoe nasienue ot 84 no 107 kIla.

1.2 TexHn4eckHe XapaKTePUCTUKH MOAYJISA
TexHuyeckue XxapakTepUCTUKU MOYJIsI IPUBEECHBI B Tabmuie 1.
Tabmuia 1

HaumeHoBaHue napamerpa

3HauyeHHe MapaMeTpa

Tun unaTepdeiicor

RS-485

KonnuectBo nnTepgeiicHpix kaHanoB RS-485

10 (1Ba KaHaJa — CHCTEMHBIC)

MakcumanbHas CKOPOCTh EPEAAYN JaHHBIX

921,6 Kour/c

[IpoTokomn oOmeHa

MODBUS RTU, EMIBUS
- II0 CHCTEMHBLIM KaHaJIaM,
MODBUS RTU - no BHEIHUM KaHaJIaM

Hanuune naaukannm nHpopMamonHoro ooMeHa

1o uHTepdeiicHbiM kaHainaMm RS-485 eetp
["abapuTHBIC pa3Mepbl, MM 140X120X40
Hanpsxenue nurtanus, B Ot 18 no 36
Tok norpebnenus, MA He Oozee 250
lanpBaHMYECKast U3OJIAIMS MEXTY BHEIIIHUM CHC-

TEMHBIM UCTOYHUKOM MUTAHUS U TUTAHUEM MOJTY- 1000

s, B, He MeHee

Macca MoyJis, KT, He 6osee 0.4

1.3 Cocrtas Moy

Buemnuii BU MOy sl CO CTOPOHBI IUIAHKH MOKa3aH B NpriiokeHHH A. KOHCTpyKTHBHO,
MOJ1yJ1b BBITIOJIHEH B BHJIE NEYATHOM IUIATHI C 3aKPEIUICHHON Ha HEW METaJUIMYeCKOM KPBIIIKOM -
skpaHoM. Ha nmuneBoit cTopoHe MOJyJisi HAXOIUTCS METaJUTMUECKasi TUIAHKa, HA KOTOPYIO BbIBE-
JICHBI 3JIEMEHTHI MHIUKAIWU, KHOMKa “J/D”, momp30BaTeIbCKUi pa3beM X2, pa3beéM Mporpam-
MHPOBaHUSI MOJyJsl X3, BUHTBI KPEIUICHUS MOJYJsl K KOpPIyCy Kapkaca u pyuku. Ha 3amneit
YacTU MOJYJIsl HAXOJIUTCSI CUCTEMHBIHN pazbeM X1, ¢ TOMOIIbI0 KOTOPOT'O MOJTYJIb MOAKIIOYAETCS

K KpOCCOBOﬁ IJ1aTC Kapkaca.
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K Mouyns unrepdeiicubiii CI-33A

1.4 YerpoiicTBo 1 padora Mmoxyas

1.4.1 Onucanue u paboma cocmagHvlx Uacmeil Mooy

Monynb, BXOASIMI B COCTaB KOHTpoJulepa oOecreuynBaeT MHPOPMALMOHHYIO CBS3b ICH-
TpaibHOTO TipoiieccopHoro yctpoicta (CPU) koHTposiepa ¢ JaTYMKaMH M UCIIOJTHUTEIIbHBIMU
yCcTpoiicTBaMu, uMeromuMu uHTepdeiicapie kaHansl RS-485 paboraromue mo nporokory MOD-
BUS RTU. Otnocurensno CPU Monyns sBisleTCs OJYMHEHHBIM YCTPONCTBOM U CBSI3BIBACTCA C
HUM TI0 JIByM CUCTEMHBIM HHTep(deiicHbIM KaHamaMm RS-485. OTHOCHMTENBHO AATYMKOB U HCIION-
HUTEJIbHBIX YCTPONCTB MOJyJIb paboTaeT B KauecTBe Beaylero. CTpyKTypHasi cxeMa MoayJis, 1o-
Ka3aHHas B IpHIoOKeHUH b, conepkut ciemyromiie (yHKIHMOHAIbHBIE Y3IIbL:

e MUKpOKOHTposiep, MK;

® TaKTOBBIN reHeparop, 1T

® 3a7aT4YuK cKopocTH, MII;

e cynepsusop nuranus, CII;

® OIEpaTHUBHOE 3allOMUHAloOIIEe ycTporcTBo, O3VY;

® T[IOCTOSHHOE 3allOMHHAIOIIEE YCTPOUCTBO oneparmoHHoi cucremsl, FLASH OS;

® TIOCTOSIHHOE 3allOMHHAIOIIIEE yCTPOCTBO porpammel nosb3osarens, FLASH USER;

® yHHBEpCAJIbHbIA ACHHXPOHHBIN Npuemonepenatunk, Y AIII x8;

® yHUBEpCAIbHbIC ACHHXPOHHBIE preMonepeaatunku, Y AIIII Multidrop 1 u

YAIIIT Multidrop 2;

e (opmuposarenu uarepdeiico RS-485, ®U1...OU10;

e (opmupoBarens mutanus, OI1.

OCHOBHBIM KOMIIOHEHTOM MoyJIs siBisieTcst MK, BbITTOTHEHHBINM Ha 0a3e MUKPOKOHTPOJLIE-
pa Am186CU-50 ¢pupmbel AMD, KOTOpBIi COAEPKUT BIYUCIUTENbHOE SAp0 X86. Tak ke B cocTaB
moayist Bxoaut 13V oneparmonnoii cucremsr (FLASH OS) o6séMom 1 M6uT u I13V mporpam-
MBI nonb3oBatens o0béMom 4 Mour (FLASH USER). B cocraB MK Bxoaut g0 30 mporpammu-
PYEMBIX JIMHUH BBOJAA-BBIBOJA, ABA ACHHXPOHHBIX I1OCIIEI0BATEIbHBIX HHTEpQEiica, BCTPOCHHBIN
KOHTpOJUIEp MpepbIBaHUil, IPOrpaMMHUpYyEMBbIe TaliMepsl U apyTras nepudepus.

[TocnenoBarensubie nHTEpdeiicslt MK ucnons3yrorcs st popmupoBanus 2-x KaHanoB RS-
232 nas CBSI3U C NEPCOHAIBHBIM KOMIIBIOTEPOM, € ITOMOIIBIO0 KOTOPBIX MPOU3BOIUTHCS 3arpy3Ka u
OTJa/IKa IPUKJIaJHONW MOJIb30BATEIBCKON MPOrpaMMbl U OOHOBJIEHUE KOJa ONEPAllMOHHON cucTe-
MBI.

HNndopmanmonnsiii oomen ¢ moxyiem CPU mo cucTeMHBIM KaHajaM OCYIIECTBISIETCS C
MOMOIIBI0 2-X YHHMBEPCAJIBHBIX ACHHXPOHHBIX Tpuemornepenardnkos, Y AIIIl Multidrop. Cxko-
POCTh Nepe/lauy JaHHBIX [0 CUCTEMHBIM KaHaJlaM OIPEIEIIeTCs 0 COCTOSIHUIO MUKPOIEPEKIIIO-
gareneit MIT (SW11).

CereBas aznpecanysi (MMEIOTCSI B BUy CUCTEMHBIE KaHAJIbI) ONPEAEISAETCS MECTOM YCTa-
HOBKHU MOJyJIsl B KapKac U HOMEpPOM Kapkaca. B equHON ceTu MOXET HaxoIuThes A0 255 Moay-
nei. Ha kpoccoBbIX MmIaTax €cTh MEePEMBIUYKH, KOTOPBIMU yCTAHABIMBAIOT aApeC MOIYJIs. DTH IIe-
PEMBIYKH COEOUHEHBI C BXoAamHu MUKpokoHTpoiuiepa (curHaisl ADRB3...ADRBO0). KomoBas
koMOuHanwms1, onpeaeneHHas curHaiamu ADR3...ADRO sBusieTcst ceTeBbIM agpecoM MOIYJs B
Kapkace. DTH CUTHaJBl (POPMUPYIOTCS COSAMHEHHEM KOHTAaKTOB CHCTEMHOTO pa3beMa MOIYJIS
(X1) c KOHTaKTaMu aAPECHBIX CUTHAJIOB KPOCCOBOM muiaThl. KpaifHee JeBoe miaTtoMecTo Kapkaca
uMeeT HauMEHBIINN ajpec.

CII B monyne BbIIONHSET ABE (pyHKIMM: iepBast pyHKIUS — GOpMUpPOBaHHE CUTHANIA cOpoca
YCTPONCTB MOJIyJid TNpH BKIIOYEHUM NHUTAHUA WU BTOpas (YHKIMS CTOPOXKEBOro TaiiMepa -
(dbopMHupoBaHKE cUTHAJIA cOpoca Py MPOTpaMMHOM cOoe, OTCyTcTBUE curHaia WDI.

MK B mMopyse paboTaeT B pexuMe MHUKpOIpoleccopa. ITO 03HAYaeT, YTo OH (GOpMHUpYET
CUTHAJIBI IIMHBI aipeca U JaHHbIX, CUTHAJIbI YIIPABJICHUS U BEIOOPKU BHEIIHUX YCTPOMCTB.

TaxToBast uactora pabotsl MK paBnas 50 MI't popmupyercst TakToBbiM reneparopoM TI' ¢
YMHOXEHHEM Ha JIBa.
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Pexum pabotet MK ¢ popMupoBanueM mMH ajgpeca, TaHHBIX HEOOXOAUM JJIsl YIpPaBJICHHUS
pa6oroit Y Allllamu, FLASH u O3V. IIpu sTom Bce YAIIII pacmionoskeHsl B IPOCTPAHCTBE BBOIA-
BbIBOZIA, a O3Y u FLASH B npocTpaHcTBe maMATH.

Buemnee sHepronesasucumoe O3V, BelmonHeHHOe Ha 0aze mMukpocxembl CY62136ESL-
457SXI dpupmser Cypress oobeMom 2 Mout ¢ opranuzanueit 128 Ko6aiit X 16, npegHazHadueHo ais
XpaHEHUs 3asIBOK HUCIIOJIHAEMbIX MOJyJieM, 16 KOalT U BpeMEHHOT0 XpaHEHUs JaHHbIX CUHUThIBae-
MBIX M3 JIaTYUKOB, 16 kOalT. DHeproHezaBucumMocTh O3V obecreunBaeTcs IUTHEBOW OaTaperKoi
B1. Tox notpe6nenus He 6onee 10 MmxA. batapeiika noaxitouaercs k O3Y ¢ moMouibio nepemMblu-
ku J1. 3aBoackas ycTaHOBKa — 3aMKHyTa. KolnMuecTBO yCTpOMCTB IOJCOEIMHSAEMBIX K MOAYJIIO
HAXOJUTCSI B TECHOM CBSI3U OT KOJIMYECTBA 3asBOK (DOPMHUPYEMBIX MOIYJIEM U OT o0bema HHDOP-
Mallii CYUTHIBAEMOM M3 JaTYMKOB. Becero moayns Moxker odecrieunts 1024 3asBKH, IPH YEM KO-
JMYECTBO 3asBOK HA OJIMH KaHAI HE JIOJDKHO mpeBblmath 255. Kpome Toro, o0bem maMsartu mpe-
Ha3HAYEHHBIN Ul MPUHUMAEMOW MU TiepeaaBaeMoil HH(pOpMauu, IpU MOITHOM KaJipe MPOTOKO-
1a MODBUS pasnom 128 peructpam, cooTBeTcTBYeT 64 yCcTpOHCTBaM, MOJACOETUHEHHBIM K MO-
nynro. bonbmie yem 49 ycTpoMCTB MPUCOSTUHATH K OAHOMY KaHAIIy HENb3s MO COOOpaKEHUIM
(U3UYECKOTO COTTIACOBAHUS JIMHUU CBSI3U.

VAIIIIL x8, BeimonHeHHbIH Ha 6a3e mukpocxembl XR16L788CQ ¢pupmbsr EXAR conepxur
BoceMb HezaBHcUMBIX UARTOB opmupyrommx nHTepdeiicHbIe KaHAIbl MpeaHa3HAuYCHHBIE IS
MOJKJIFOYEHUS K MOJIYJII0 JaTYUKOB M UCTOJHUTENbHBIX yCTpocTB. Kaxknpli UART umeer FIFO
o0veMoMm 64 Oalita nis mepeatuuka u 64 Oaifra mis npuemMHuKa. CKOPOCTH Mepeaayu AaHHBIX,
kommuecTBo CTOII 6utoB u maputetHocTh UARTOB HacTpauBaeTcss MHAMBUAYAIBHO CIEIHAb-
HBIMHM KOMaHJjaMH NporpaMmbl BelnoaHsieMoi moynem CPU.

VYTpoIeHHbIH anropuT™M padOThl MOJYJISI MOYKHO TPEJACTAaBUTH cienyomuM oopasom. Ilo-
clle BKJIIOYEHHs NMUTaHus KoHTposuiepa, CPU cneunanbHbIMM KOMaHIaMHU HAacTpauBaeT paboTy
UHTEPEHCHBIX KaHAJIOB, K KOTOPHIM IMOAKIIIOYCHBI JaTYUKU U MCIIOJIHUTENbHBIE YCTPOWCTBA. 3a-
teM CPU nepenaet B Mmonyinb 3asaBku 1 komanay «CTAPT». Moaynb, B cBoro ouepesb, OTyUnB
KOMAaHJly CTapT, MIPOU3BOAUT LUKIMYECKOE BBINOJHEHUE 3a8BOK, T.€. ONPOC JaTYMKOB WIH 3aINChH
HEOOXO/IMMBIX JaHHBIX B UCHOJHUTENbHBIE ycTpoiicTBa. CPU, dhopmupys 3ampoc K MOIyJI0, CUH-
TBIBAE€T €0 COCTOSIHUE U TAHHBIE.

IIpu npoeKTHPOBAHMHU CHCTEMBbI ABTOMATH3ALMH HE00X0AMMO YYNUTHIBATH TO, YTOOBI K
OHOMY KAHAJIY J0JI’KHbI ObITH MOAKJIIOYEHbI HICHTHYHbIE YCTPOMCTBA, HMEIOIIME OJMHAKO-
Bble CKOPOCTH 00MEHA, OINHAKOBOE KOJMYeCTBO CTONOBBIX OUTOB M OIMHAKOBBII MapuTeT.

dopmupoBatenu pU3NUECKUX ypoBHEH curHanoB untepgeiica RS-485 (OUl...OH110) BbI-
nojHeHbl Ha 6a3e Mukpocxem ADM?2582 ¢pupmber ANALOG DEVISES. Oco6eHHOCTBIO JaHHBIX
MHUKPOCXEM SIBIISIETCSI COACPIKaHNE BHYTPU KOPITyca TBEPAOTEIBHOTO TpaHChOopMaTopa, KOTOPBINA
obecrieunBacT raJlbBAHNYECKYIO U300 CHCTEMHOM YaCcTH MOAYJISl OT MHTEP(EeHCHOM.

Wnutepdeiicupie kananbl RS-485 nMeroT TepMHHAIbHBIE PE3UCTOPHI, MpeaHA3HAYCHHBIE
JUISL COTJIacOBaHUs JIMHUM CBS3M, MOJKIIOUYAaeMbIX K Moayio. Homunansl pesucropo 120 Om.
[Tonximouatores onu kK auHUSAM RSA1 u RSB1, RSA2 nu RSB2 (cuctemHble KaHabl) C TOMOIIbIO
nepexmtouarened SW9.2 nns kanana 1 u SW10.2 nns kanana 2. JlaHHbIE MEPEMBIUKU TOJAKHBI
YCTaHaBIIMBAThCS, €CJIM MOJYJIb SIBJISIETCA MEPBBIM WJIM MOCIEIHUM YCTPONCTBOM B ceTu. B co-
CTaB€ KPOCCOBOM IIIATHI TAK)KE UMEIOTCS TEPMUHAJIbHBIE PE3UCTOPHI, KOTOPHIE MOAKIIOYAIOTCS K
CEeTH NepeMbluKaMu. Eciu Ucnosb3yroTesl IepeMbIUKY, pacloioKEHHbIE Ha KPOCCOBOM IUIaTe, TO
Ha MOJyJIE MOKHO MX HE yCTaHaBlIMBaTh. [Ipn oTCyTCTBHM nepenayn JaHHBIX 110 CETH MUKPOCXeE-
Mbl ADM?2582 HactpoeHsl Ha ipueM. Bo Bpems BKIIIOUEHHUSI MTepeJaTUMKa MUKPOCXEMBI MIEPEX0-
JAT U3 MTACCUBHOIO COCTOSIHMS B aKTUBHOE, YTO IMPUBOJUT K BOZHUKHOBEHHUIO NEPEXOAHBIX MPO-
neccoB B ceT. [[is yctpaHeHMs] MOJOOHBIX SIBIEHUH MOIYJIb COAEPKHUT PE3UCTOPbI, KOTOPHIE
noacoenuHsoT TUHUM RSA1 u RSA2 cucreMHbIX MHTEPPEHCHBIX KaHAJIOB K TOJOXKHUTEIBHOMY
BBIXOJly MHTep(delicHoro nctoynuka nutanud, 1MHuM RSB1 u RSB2 k otpunarensnomy. Ilepe-
kimouarenu SW9.1 u SW10.1 noakmouaroT nuaun RSA kananoB 1 v 2 cOOTBETCTBEHHO, Mepe-
kimouarenu SW9.3 u SW10.3 noaxnrouator nuauu RSB. HanmenoBanus nepexitouarenei, mo-
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KJIIOYAIOUIUX COIJIACYIOIIME PE3UCTOPHI K KaHaJlaM, ITPEIHAa3HAUYEHHBIM JIJIsl IOJKJIFOUEHUS JaT4n-
KOB U MCIOJHUTEIbHBIX YCTPOUCTB, IPUBEIEHBI B TaOIUIE 2.

B xauectBe @I B Mmomyne ucnonb3yetcs crabunusupyronuii DC-DC npeobpa3oBatenb, KO-
TOpBIN Mpeodpa3yeT BXOAHOE HANpPsDKEHUE HaxoJslieecs B auana3one ot 18 1o 36 B B Hanpsike-
HHUE MUTaHUs KOMIIOHEHTOB Moy 3,3 B. Beixonnas wacte DC-DC npeobpazoBatens rajabBaHH-
YECKU M30JIMpoBaHa oT BxoaHou. Hamnpsikenue nmpo6ost e menee 1000 B.

Monynb COIEpKUT CUCTEMY MHIMKAUKM Ha cBeroguonax. Ceeronuoanl R1...R8, T1...T8
3€JICHOTO CBEUYECHMS XapaKTepu3ylT HMH(OPMAIMOHHBIH OOMEH MO HHTEepQEHCHBIM KaHaiaM,
IIpeIHA3HAYEHHBIM ISl TIOJKIIOYEHHS JATYMKOB U UCIIOJHUTENIBHBIX YCTPOHCTB. CBEUEHUE UHIN-
karopa “TEST” (kpacHbIil 1IBET) XapaKTepu3yeT OMHUOKU IpU MPOXOKJIEHUU TECTa, T.€. HECOBIA-
JI€HHUs KOHTPOJIBHON CYMMBI KOZI0OB IIPOrPAMMHOT0 00€CeueH sl, OIUOKH ITPH BBINIOJIHEHUH TECTA
O3Y. Ceeuenue nnaukaropa “TEST” (3enéHblil LBET) XapaKTepU3yeT NMPaBUIbHOE BBIOJHEHHE
IPUKIaIHON porpaMMbl Moayiist. CBeuenue nuaukaropa “LINK” (kpacHsblil IBET) XapakTepusy-
eT OTCYTCTBHE MH(POPMAITMOHHOTO 0OMEHA 10 CUCTEMHBIM WHTEP(EHCHBIM KaHaTaM.

Tabmuia 2.
[Iepexitouarens Tep-
Howmep Kanana MUHATHBI (pesi- [Tepexmrouarensp, co- [Tepexmntouarens, co-
ctop 120 Om) riacyromas JJMHUI0 A | riacyromias 1uHuio B
1 SWI1.2 SWI.1 SWI.3
2 SW2.2 SW2.1 SW2.3
3 SW3.2 SW3.1 SW3.3
4 SW4.2 SW4.1 SW4.3
5 SW5.2 SW5.1 SW5.3
6 SW6.2 SW6.1 SW6.3
7 SW7.2 SW7.1 SW7.3
8 SW8.2 SW8.1 SW8.3
[Ipumeuanue.

HepeKJ’II-OLIaTeHI/I, YKa3aHHBIC B Ta6J'II/II_Ie 2 AOJIKHBI YCTAHABJIIMBATBHCA B ITOJIOKCHUC ON
TOJIBKO B TCX KaHAJIaX, K KOTOPBIM IMOAKIIIOYAIOTCS BHCIITHUC yCTpOfICTBa.

1.5 MapxkupoBka

MapxkupoBka MOJyJid J10JKHA OBITh HaHECEHA HENMOCPEACTBEHHO Ha W3J/IEJHe WIM Ha MpH-
KpEIUIeMbIH K M3/1EIMI0 HAKJIaJHOM 2JIEMEHT U COAEpKaTh!

e HaNMEHOBaHME U (WIN) MWUPP U3IETUS;

® TOBApHBII 3HAK UM HAUMEHOBAHHE MIPEIIPUATHS-U3TOTOBUTEIS;

® 3aBOJCKOW HOMED.

1.6 Tapa u ynakoBka

TpancnopTHast Tapa, B KOTOPOU MOCTABISIOTCS MOYJIU, MPEICTABIsET COOOM MOIIATHIN He-
pa300pHBINA, MIOTHBIN SALIMK C TOPLEBBIMH CTEHKaMHU, COOpaHHBIMHM Ha ueThlpex IulaHkax. Ha
AIIAK HAHOCSITCS OCHOBHBIE, JOMOJHUTEIbHBIE M mpenynpenutenbubie 3Haku o 'OCT 14192.
BuyTpeHnHue creHku siuka oOuThl (BeicTiankl) Oymaroit BY-b mo TOCT 515-77. Ilepen ymnakos-
KOW B TPAHCIIOPTHYO Tapy MOJYJIM IIOMEIIAIOTCS B YKJIAIOYHBIN AIIUK. Y KIaJ0YHBIN SIIMK IIPEa-
craBisieT coboit Gpytisap u3 roppupoanHoro kaptona T-30, FOCT 7376. B oqHOM TpaHCTIOPTHOM
Amuke pazmeniaercs 20 yKIag0UHbIX SIIUKOB.

[Tpu HEOOXOAMMOCTH HOBOM TPAHCIIOPTUPOBKU YIAKOBKY MOAYJIEH CJelyeT MPOU3BOAUTH B
HOPMAJIbHBIX KJIMMATHYECKUX YCIIOBUSX B CIACAYIOIICH MOCIEA0BATEIIbHOCTH:

1. Kaxaplii MOZlyJb 3al1auBaeTCA B MOJIUATUIICHOBBIN MAKET W YKJIAJbIBAETCS B OTIACIBHYIO
KOpPOOKY BMECTE C COMPOBOIUTENBHOMN TOKYMEHTAIHCH.
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2. KopoOku ¢ mogymnsimu B koudecTBe 20 MIT. yIaKOBBIBAIOTCS B YKJIAIOUHBIN SIIIUK. Y KIla-
JTIOYHBIH SIIIMK TIOMENIaeTcs B TapHbIM suK. [IpoMexxyTKH 3anonHsoTcs ToppUpOBaHHBIM KapTo-
HoMm T-30, 'OCT 7376.

3. TpaHCHIOPTHBIN SAIIMK MapKUPYETCS:

e MaHMUMYJISUUOHHBIMM 3HaKaMu: "boutcs ceipoctn”, "Bepx. He kantoBate", "OcTopokHO,

xpynkoe';
® OCHOBHBIMM HAJIUCSMHU - IOJHOE WIM YCIOBHOE HAaUMEHOBAHHUE TIPy30I0JydaTels,
ITyHKTa Ha3HAYEHUS C YKa3aHUEM, IPU HEOOXOAUMOCTH, yHKTa NEPETPY3KU;

® JIONOJHUTEIbHBIMU HAJMUCAMU - MOJHOE WJIH YyCIOBHOE HAMMEHOBAHUE I'Py300TIPABH-
TE€Jsl U HAMMEHOBAaHUE ITyHKTa OTIIPaBJICHHUS;

¢ UHPOPMAIIMOHHBIMHU HAJMHUCIMH - MacChl OPYTTO U HETTO IPy30BOr0 MECTa B KHJIOTpaM-
Max, radapuTHBIE pa3Mephbl TPY30BOTO MECTa B CAHTUMETPaX M 00BEM IPy30BOTO MeCTa B
KyOMUYECKUX METpax.

TpancropTHas MapkUpOBKa HAHOCHUTCS Ha (paHEpPHBIE WM METAJUIMYECKHE SPIbIKU. [lops-
JIOK pacIioiOKEeHUs MapKUPOBKH Ha OAHOM M3 00KOBBIX cTeHOK cooTBeTcTBYeT 'OCT 14192, Jlo-
MIyCKAETCS] HAHOCUTh MAPKUPOBKY HEMOCPEACTBEHHO Ha Tapy. MapKHpOBKY HAaHOCST KpPacKoH IO
Tpadapery wim oT pyKu OBICTPO BBICHIXAIOIEH, BOJOCTOWKOM, CBETOCTOMKOMN, COJIECTOMKON Kpac-
KOH, MPOYHOM Ha cTHpaHHue U pa3mbiBaHKue. OCHOBHbIE HAAMMUCH HaHOCsTCA BbicoToi 30 mm. [lo-
MTOJTHUTEJIbHBIE U MH(OPMAITMOHHBIC HAJITUCH HAHOCSTCS BBICOTON 10 MM.

[Tocne yxnanku MOAyJeil B TapHBIA SIIUK, TOCIEAHUI OOTSITMBAETCS MO TOPLIAM CTabHOMN
nenpHoi JeHToil ceyenneM 0,4x20 MM u mmomOupyertcs. [1momMObl 171s1 mpenoTBpaIieHust oT Mo-
BPESKICHUS TPU TPAHCIOPTHPOBAHUM PACIIONIATAIOTCS B TIYXUX OTBEPCTUSX OOKOBBIX CTEHOK U
3aIUIIAITCI CKOOAMMU.

B Tedenue rapaHTUHHOTO CpoKa MOTPEOUTENh JOHKEH COXPAHATh YIAaKOBKY (YIaKOBOYHBIN
Y TPAHCIIOPTHBIH SIIIUKH), B KOTOPOH MPUOBLIN MOTYJIH.

2 HCHOJIB30BAHME 110 HABHAYEHUHIO

2.1 IKCIIyaTallHOHHbIC OTPAHNYCHHUS

[Tpu sKcruTyaTaruu Moayiasi HEOOXOUMO CIIEIOBATh BCEM PEKOMEH/IAIUSM B ITOJIHOM COOT-
BETCTBUH C pasnenamu Hactosimero PD. Kpome Toro, He00X0auMO BBIMOTHATH MECTHBIE MHCT-
PYKIUH, TEHCTBYIOIINE B JAHHON OTPAciy IPOMBIIUIEHHOCTH.

2.2 IMoaroroBka MoayJisl K HCNOJIb30BAHUIO

[Tocne momyuyeHus, JUIMUTEIHLHOTO XPAaHEHUS WU TPAHCIOPTHPOBAHHS MOAYJIEH B TpaHC-
MOPTHO Tape He0OXO0AUMO NMPOU3BECTH BHELITHHI OCMOTP TPAHCIIOPTHOTO U YKJIQJAOYHBIX SIIUKOB
H IPOBCPUTH HECIOCTHOCTL YIIAKOBKH.

[Ipu oOHapyXeHUU HApPYIICHHS IEJIOCTHOCTH TPAHCIIOPTHOW WJIM YKJIAJOYHON Taphl HEOO-
XOJUMO COOOIIUTh O HAPYIIEHWH NPEANpPUATHIO - H3roTOBUTENt0. [lanbHelmas sKCITyaTanus
MOAYJISA BO3MOXHA TOJIBKO C pa3zpCUICHUA NMPCANPUATUSA - U3TOTOBUTCIIA.

Ecaun nenoctHOCTh Tapbl HE HapyllleHa, MOIYJb CJIEAyeT U3BJEYb U3 YMAKOBKH, ITPOBECTH
BHEUTHUI OCMOTpP Ha OTCYTCTBUE MEXaHUYECKUX MOBPEKICHUHN U TPOBEPUTH €70 KOMITJIEKTHOCTb.

B cnyyae xpaHeHUs WM TPAHCIIOPTUPOBAHUS MOJYJIA MpU TeMIIepaType HUXKe HyIsd Tpaay-
COB, BBIJIEPXaTh €r0 B HOPMAJIbHBIX YCIOBHX B TeueHHE 12 yacos.

2.2.1 Ilopsaook ycmanoeku
[Ipu nepBoHa4YaILHON YCTAHOBKE MOJYJIEH CJIEAYET BBIOJIHUTH CIEAYIOIINUE IEUCTBUS:
» Tlepen HayaloM MOHTa)Xa MOJYJIb CIEAYET OCMOTPETh IEIOCTHOCTh AJIEMEHTOB
IUIaThI, IEYaTHBIX POBOJHUKOB U OTCYTCTBHE MOBPEXKICHHUI Pa3beMOB;
» C momomipio Mukponepekitouareneid SW11 cienyer ycTaHOBUTh CKOPOCTh HMH-
dbopmarmoHHoro oomeHa (cm. Tabmuity 3);
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» Ecau HeoOxoaumo ¢ momolnkto nepekittoyarencii SW1...SW10 npoussectu co-
rJIacoBaHue (PU3NICCKON JTMHUH HH()OPMAIIMOHHOTO 0OMEHA.

» CoenuHUTH MOAYNH KabeleM C IEepPCOHAJIBHBIM KOMITBIOTEPOM (HCIIOIb3YeTCs
pa3péM X3 RS-232) u mpousBecTu 3arpy3Ky B MOJYJIb NPHUKIATHON I0JIb30Ba-
TENbCKOW nporpammsl. IIpenBaputensHO MOAYJIb NEPEBECTU B PEXKUM OTIAIKU
Ha)kaB W yJepkuBas KHOTNKY J/D 1o Tex nop, moka He noracHeT cBeronuon TEST.
[To oxOHYaHMM 3arpy3KHM IOJB30BaTEIBCKOW NMPOTrpamMMbl IEPEBECTH MOIYJb B
PEKUM pabOThl HAJKaB U yJepxkKHBast KHONKY J/D 110 Tex mop , moka He 3aCBETUTCSA
3eneHbli cBeronunon TEST. Jlnsg 3amuTsl COAEPKUMOrO NMaMATH I0Jb30BaTENb-
CKOM mIporpaMMmbl Cly)XMT nepembluka J6. Ecnu oHa 3aMKHYTa, coxepkumoe
FLASH USER u3mMeHUTh HENb3s, €CJIM PAa30MKHYTa — 3arpy3Ka Koja MmporpamMmMbl
paspeleHa. 3aBoICKasi yCTaHOBKA — Pa30MKHYTA.

» YcraHoBKa MOJyJIsl B KapKac, MOMEIICHHBIH B MIKad ynpaBlieHHs, JOMYCKaeT CO-
€IMHEHNE BHEITHUX HMHTEP(EHCHBIX KaHAJIOB MOIYJS C KIEMMHBIMH OJIOKaMH
HEOKPAHUPOBAHHBIMU BUTBIMH I1apaMH NPOBOJOB IIPU YCIIOBUH, YTO 3TU BUTHIE
napsl MPOBOJOB HE JOJKHBI OBITH YJIOXKEHBI B KOpoOa ¢ CHIIBHOTOUHBIMU Kalde-
asmu (220 B nepeMeHHOro U MOCTOSIHHOTO TOKA).

Tabnuna 3
CxopocTb nepe- MUKPOIIEPEKJVIFOYATEJIN SW11
Jadgu, 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
23 Hcnoan3oBanue MOayJIst

[Ipexne ueM HayaTh paboOTy ¢ MOAYJIEM, HEOOXOJMMO O3HAKOMMTBCS C HKCIUTyaTallMOHHON
JIOKyMEHTallUe¥ U KOHCTPYKIIUEU MOYJIS.

[IpucoenvHeHre U OTCOEOUHEHUE PAa3beMOB MOIYJIS JOJKHO ITPOU3BOAUTHCS MPU OTKIIIO-
YCHHOM NUTAaHMHU. «[ opsdas» 3aMeHa MOMYJIsl pa3pelaeTcs.

3 TEXHHMYECKOE OBCJ/IYKUBAHUE

PaboTaromuit MOy b TEXHUYECKOTO OOCTY)KMBaHUS HE TPeOyerT.

4 TEKYIIAHA PEMOHT

Mopynb sIBISI€TCS BOCCTAHABIMBAEMBIM U PEMOHTHO-TIPUTOAHBIM U3aeaueM. B nepuon sxc-
IUTyaTaluy B CIydasx, He TPeOYIOIIMX 3aBOJCKOT0 peMOHTa (UM BbI30Ba OpUTajibl MPeIpUITHS-
W3TOTOBUTEIISI) TOTPEOUTENIO Pa3pelacTcsi CBOMMH CHUIIAMH TPOU3BOAUTH 3aMEHY BBIIIEIIETO U3
CTpOst MOYJIs ¢ Uctnoiab3oBanuem 3UIL.

CBeneHHsI 0 HEHCTIPABHOCTSIX 3aHOCITCS B pa3fen “YueT HEeMCIPaBHOCTEH TMPH KCILTyaTa-
UK’ TacropTa.
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S TNIPABUJIA XPAHEHUA

XpaHeHHe MOyl MOXKET OBITh KPATKOBPEMEHHBIM (FapaHTUHHBIM) U JUIUTENILHBIM B OTall-
JMBAEMOM XPaHUJIHILE.

["apanTHitHBIN CPOK XpaHEHUS MOIYJISA C MOMEHTA U3TOTOBJICHUS: 2 TO/IA.

Cpok IIUTENBHOr0 XpaHEHUs: MOAYJIs B OTaIUIMBaeMOM XpaHwiuiie: 10 ner.

[Tpu xpaHeHUn MOAYJS CIEAYET BBIACPKUBATH CIEAYIOMINE TTapaMeTPhl OKpYIKaromel cpe-
JIBL:

- B OTAIUIMBa€MOM XPAaHUJIUINE TeMIlepaTypa BO3AyXa MOJDKHA OBITH B Mpeaenax OT IUTIOC

5°C no mroc 40°C, oTHOCUTENbHAS BIaXHOCTH 10 80% mpu temmeparype mitoc 25°C 6e3

KOH/ICHCAIINH BJIary;

- cofiepKaHHe KOPPO3UHHBIX areHTOB B aTMOc(hepe XpaHUIUIIA HE JOKHO MPEBbIIIATh!

e cepHuCTOro rasa 20 Mr/M’ B CyTKH;
® XJIOPUCTBIX COJIECH 2 MI/M B CYTKH.

Monynp mepes 3aKiaJKkod Ha JIUTEeNbHOE XpaHeHHe (M0 MCTEUEHUHM TapaHTHITHOTO CpOKa
XpaHEeHHs1) TOJIKEH OBITh IEPEKOHCEPBUPOBAH.

KoHncepBanus qo/mKkHa MPOBOAUTHCS B MOMEIICHUH MPU Temreparype Bozayxa rioc 20°C
+5°C u oTHOCUTENbHON BiIaKHOCTH He Oomee 70% 6e3 pe3kux kosjebaHuil TemnepaTypsl. [lome-
[ICHHE TOJKHO OBITH 3aIUIICHO OT MPOHUKHOBEHHSI B HETO aTMOC(HEPHBIX 0CaTKOB U KOPPO3IUOH-
HOAKTHUBHBIX r'a30B (XJIOp, CEPOBOIOPOJI, aMMHAK, CEPHUCTHIN Ta3 u Ap.). [Ipu npoBeneHnn padot
10 NepEKOHCEpPBaLu clleyeT cobmoaaTh TpedoBanus 6e3omnacuoctu no I'OCT 9.014.

6 TPAHCIIOPTUPOBAHUE

TpancnoprtHas Tapa ¥ ynakoBKa 0O€CIIEUMBAIOT COXPAHHOCTb MOJYJISA IPH TPAHCIOPTHPO-
BaHUU BCEMHU BMJIaMU TPAHCIIOPTA: aBTOMOOMIIbHBIM, JKEJI€3HOJAOPOKHBIM, BO3AYIIHBIM (IIPH yC-
JIOBUU pa3MEILEHHs] MOJYJIsl B T€pPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBHUHU C MPaBUIIAMH TPaHC-
MOPTUPOBAHUS IPY30B Ha COOTBETCTBYIOIIEM BHUJE TPAHCIOPTA U IPU XPAHEHUU €r0 B TECUECHHUE
CPOKOB, YKa3aHHBIX B paszene 5.

TpancnopTHas Tapa mpeacTaBiseT co0oil JOMATId Hepa30OPHBIA TUIOTHBIN SIIUK C TOPIIE-
BBIMHU CTEHKaMM, COOpPaHHBIMU Ha YeThIPEX IUIaHKaX. BHYTpeHHHE CTEHKM slIMKa OOWUTHI (BbI-
ctiansl) Oymaroit BY-b no I'OCT 515-77.

[Tocne yxmanku MoAayJieil B TapHBIM ALIMK, MTOCIEAHUN OOTATUBACTCS MO TOPIAM CTaJIbHOU
nenpHoi JieHTol cedenneM 0,4x20MMm u mumomOupyertcs. [1moMOBI UIst IpeAOTBpalIeHus: OT To-
BPEKICHUS MPU TPAHCIOPTUPOBAHUH PACIIONATAIOTCS B TIIyXUX OTBEPCTUSAX OOKOBBIX CTEHOK U
3ammIarTcs ckobamu. Ilepen ynmakoBKOH B TpaHCIOPTHYIO Tapy MOJIYJIM MOMELIAIOTCS B yKiIa-
JOYHBIN SIIUK.

3a30pbl MEXKAY CTEHKaMH SIIUKOB 3alONHAIOTCS ToppupoBaHHBIM KapTtoHoMm T-30 'OCT
7376-717.

VK1agouHbli AMIMK OpeacTaBiseT codboit Gytisap u3 roppuposannoro kaprona T-30 TOCT
7376-77.

[Ipu TpaHcopTUpOBaHUM yHaKOBKa MOJYJIS JOJDKHA OBIThH 3allMIIEHa OT MPSMOro BO3JEH-
CTBHSI aTMOC(EPHBIX OCAKOB.

TpaHcnopTupoBaHuEe BCEMHU BUAAMU TPAHCIIOPTA MOXKET IPOBOJUTHCS B CIEAYIOIIUX YCIIO-
BUSX:

1) temmepaTypa okpy:karoiero Bozayxa ot Munyc 60° C go mumoc 60° C;

2) oTHocHTeNbHAs BIaKHOCTH 98% mpu Temmnepatype mitoc 25° C;

3) armocdepnoe aasnenue ot 12 xlla (90 mm pt.ct1.) 1o 100 kITa (750 MM pT.CT.).

[Tpu morpyske M BBITpY3KE MOIYJIH He OpocaTh, COONIIOIATh MEPHI MPEIOCTOPOKHOCTH OT
MOBPEXKACHUS TAPHOTO SIIHUKA.

ITocne morpy3ku B TPaHCIIOPTHOE CPENCTBO SAMUK 3aKPEIUIACTCS C LECJIBIO UCKIIOYECHHS BO3-
MO>KHOCTH €TI0 ITPOU3BOJIBHOIO NIEPEMEILECHUS.
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7 TPABUJIA O®OPMJIEHUSA 3AKA3A

IIpu odopmieHun 3aka3a Ha MOJyJb B OJaHKE 3aKa3a HEOOXOIMMO yKa3aThb CIIEAYIOLIUE
JTaHHBbIE:

e “HamMeHoBaHHE” - yKa3bIBAa€TCs MOJIHOE HAUMEHOBAHNUE MO IS,

e “Kou-B0” - yKa3bIBa€TCs KOJIMYECTBO MOCTABIAEMBIX U3JEIUN JAHHOTO HAUMEHOBAHUS.

Kpome Toro, B 6y1aHKe 3aKa3a MOTYT ObITh OTOBOPEHBI OCOOBIE YCIOBUS MOCTAaBKH MOy JIEH.
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puioxkenne b
r

oay
J6
25 MHZ —
ovs J L PGM_EN FLASH USER
cn e 1l
#RES #RESET FLASH OS
ADDRESS BUS 128Kx16
‘WDI WATCHDOG ADDR[18:0]
+3VS_BATT
DATA BUS I
DATA[15:0] )] "
Am186CU-50 256Kx16 + |
X3 T B1
> K—)|  rsze2 como ovs
UART MULTIDROP 1
— ADDR(2:0] RTS 00
com1 RX_00
=
DATA[7:0] TX_00

T

TEST

P1,P28 LINK
UART MULTIDROP 2

ADRO ——————) P17
ADDR[2:0] TX 01
ADRY =} P10 RX_01
RTS_01
DATA[7:0]
ADRE = P30
ADRS = P37
ADRBO H P38 UART X8
X1
ADRB1 H P30 =
> ADDR7:0] RTS1
ADRB2 P40
J. H Par

M I—I DATA[7:0]

N
o
E
P
3
B
3
P
o
2
o

INT[2:0] K————— w1 RX8
P43

CTpyKTypHasi cxema mMogyns
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puioxenune B

Homep NnenTuduxarop Homep
KOHTAKTAa CHUIrHAJIa KOHTAKTAa

A2 GND GND C2

A4 ov ov C4

Ab +24V +24V Cé6

A8 0VS C8
Al0 C10
Al2 ADRB2 ADRB3 Cl2
Al4 Cl4
Al6 Al (RS-485) | BI (RS-485) Cl6
Al8 OVII1 0VI2 CI8
A20 A2 (RS-485) | B2 (RS-485) C20
A22 ADRBO0 ADRBI C22
A24 ADRO ADRI1 C24
A26 ADR2 ADR3 C26
A28 +24VR +24VR C28
A30 ov ov C30
A32 GND GND C32

okoeBKa CHCTEMHOI0 pa3beMa MoayJisi, X1

Homep HNnentuduxkarop Homep

KOHTAKTAa CHUIrHAJa KOHTAKTAa
1 Al 0VI1 14
2 Bl 0VI2 15
3 A2 Ab 16
4 B2 B6 17
5 A3 0VvI6 18
6 B3 A7 19
7 OVI3 B7 20
8 A4 ovI7 21
9 B4 A8 22
10 0VI4 B8 23
11 AS OVI8 24
12 B5 GND 25
13 OVI5

oko1eBKa 00bEKTHOTO pa3beMa MOIYJIfA, X2

Homep HNnentuduxkarop Homep
KOHTAKTAa CHUIrHAJa KOHTAKTAa
1 0VS RTS 4
2 RxD CTS 5
3 TxD 0VS 6

[okoneBKka pa3beMa NPOrpaMMHpPOBAHUA MOIYJIA, X3
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Ipuioxenue E

IIEPEYHEHDb JOKYMEHTOB, HA KOTOPBIE IAHbI CCBIJIKHA

Obo3HayeHne JOKyMEHTa

HaumenoBanne nokyMeHTa

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

[TporpamMmmupyembie KOHTposiepbl. O01ue TEXHUYECKUEe Tpe-
OOBaHMsI U MCIIBITAHUSI.

AJII'B.420609.004 11

[TakeT MpUKIAAHBIX MPOTPAMM TECTHPOBAHUS KOHTPOJUIEPOB
9K-2000, DCS-2000 u DCS-2001. PykoBOoaCTBO 1O TECTHPO-
BaHUIO, HATAJIKE M PEMOHTY MOJTYJICH.

WHrerpupoBaHHas cucTeMa pa3padOTKH MPUKIATHOTO IPO-
rpammuoro obecriedenuss CONT-Designer for Windows. Py-
KOBOJICTBO IPOTPAMMHCTA.

Onwucanue ¢ynkouii 6ubmmoreku MODULE.LIB. PykoBo-
JICTBO IIOJIb30BATEIS

AJII'B.420609.001 11

VYHuBepcanpHble NPOrpaMMHUPYEMBIE TNPOMBILUICHHBIE KOH-
tposuiepsl cepun 9K-2000. Meronnka oBepku.

I'OCT 26828 W3nenvs MammHOCTPOCHUSI U MPUOOPOCTpOeHUs. MapKupoB-
Ka.
I'OCT 21552 CpencrtBa BBIYMCIUTENBHON TEXHUKU. OOIIME TEXHUYECKUE

TpeOoBaHus, MpaBUiia MPUEMKH, METObI UCIBITAHUN, MapKU-
POBKA, YIIAaKOBKA, TPAHCIIOPTUPOBAHUE U XPAaHEHHE.

I'OCT 12.2.003-91

O6opynoBanue npou3BoacTBeHHOE. O01IHMEe TpeboBaHus 6€30-
MACHOCTH.

I'OCT 27.003-90

Hanexnocth B TexHuke. CocTaB U OOIIHe MpaBuiIa 3aJdaHUS
TpeOOBaHUM MO HAJIEKHOCTH.

I'OCT 27883-88

CpencTBa U3MepeHUs U YIPABICHHs TEXHOJOTHYECKUMH TPO-
neccamu. Hanesxxnocts. Obue TpeOoBaHUS U METOABI HCIIbI-
TaHHM.

I'OCT 14192-96

MapkupoBKa Ipy30B.

I'OCT 515-77

bymara ynakoBouHasi OUTyMUpOBaHHas U JerreBas. TexHude-
CKHE YCIIOBUSL.

I'OCT 7376-89

Kaprton rodpupoBansslii. OO1He TEXHUYECKUE YCIOBUSI.
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