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Hacrosimee pykoBoacTtBo 1o akcrutyataruu  (PD)  pacnpocTtpansieTcst Ha  Bce
MO TH(UKAITIH MOJTYJISI BBOJIa aHATIOTOBBIX curHAIoB Al-20 cepun DK-2000, B nanpHeiimem
— MOYJIb, W TIpeTHA3HAUEHO IS O3HAKOMJICHHS JIUI, SKCIUTyaTHPYIOIIUX MOJYJh, C €ro
YCTPONCTBOM, TIPUHITAIIOM pabOThI, OCHOBHBIMH MTPABHIIAMH JKCIUTyaTaIiH, 00CITy)KHBAHMUS,
XpaHEHHS U TPAHCTIOPTHPOBAHMSI.

JIOKYMEHT COIEPKHAT TEXHUYECKHE XapaKTEPHCTUKU MOJYJIS, a TakkKe WH(HOPMAIIHIO,
HEOOXOJMMYIO TIONB30BATEIIO JUIsS TPABHIIGHOTO TIOJAKJIIOYEHHUS MOJXYJIS B COCTaBe
YHHABEPCATBHBIX TMPOTPAMMHUPYEMBIX KOHTPOJUIEPOB TEXHOJIOTHYECKOTO 000PYIOBAHHMSI
cepun IK-2000.

Jliist 6oree TTOTHOTO TIpescTaBIeHUsS 0 paboTe Momyist B PD mpuBenena cTpykTypHast
cxemMa MOJIYJsl M ee ONHCaHWe, CXeMa TOJKIIOUEHUs] JaTYMKOB, IOKOJIEBKA Pa3heMOB M
CXeMa pacIioJIOKEHHS JIEMEHTOB Ha TulaTe MOJYJIS, a TakKe yKa3zaHa ajpecanus MOpTOB
BBO/1a/BBIBOJIA M PACTIONIOKEHHIE UX PA3PSIOB HA IMUHE JTAHHBIX CHCTEMHOW MarucCTpaIy.

JIyist moTydeHus! JOTOTHUTEFHONH HH(POPMAITHH CIIeyeT TOIB30BAThCS HMHCTPYKITHEH
0 AKCIUTyaTanuu Ha KoHTposuiep cepun DK-2000; cm. Taxxe: “MHTErpupoBaHHas cucrema
paspaboTku mpukiIangHOoro mporpammHoro obecredenuss CONT-Designer for Windows.
PykoBospcTtBo mporpammucra”, “Onucanme ¢ynknuii O6mOmmorekn MODULE.LIB.
PykoBosacTBo nons3oBatens”, “IlakeT mpukiIagHbIX TpOTpaMM TECTHPOBAHUSI KOHTPOJLJIEPOB
OK-2000, DCS-2000 u DCS-2001. PykoBOJICTBO 110 TECTHPOBAHMIO, HAJAJKE M PEMOHTY
MOJTyJICH .

K pabote ¢ momynem nomycKarOTCs JIWIA, W3YYUBINHE HACTOSIIHUN JOKYMEHT H

COOTBETCTBCHHO aTTECCTOBAHHBIC.
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1. OIIMCAHHUE U PABOTA

1.1. Ha3nadenmue moxy.s

[TonHOE HaMMeHOBAaHUE MOTYJIS:

Moaysb BBOJAA aHAJIOTOBBIX curHaiaoB Al-20.

Moyns OTHOCHUTCS K 3JEKTPoOOOPYIOBAHUIO OOINEro WCIOTHEHUS U MpelHa3HaueH s
paboTel B cCOCTaBe YHHUBEPCAIBHBIX IPOTPAMMHUPYEMBIX KOHTPOJIJIEPOB TEXHOJIOTHYECKOTO
obopynoBanus cepun IK-2000 (nmanee xoHTpoIep), umeeT 24 muddepeHNHATFHBIX KaHala A
MOKITIOUEHHUS TaTYUKOB ToKa co mmkanoi 0...20 MA. Moayns npeoOpa3yeT CUTHAIIBI, TOTyUYeHHBIE
C JaT4uKoB, B 12-pa3psaHblii 1HQPPOBOM KON, KOTOPBIA JOCTYNEH i CUYUTHIBAHUS
MTPOIIECCOPHBIM MOJIyJIEM KOHTpOJLIEpa.

Monyns  siBAsieTcss ~ BOCCTAHABIMBAEMBIM M PEMOHTHONPUTOTHBIM  H3JIEJHEM,
MpelHa3HAuYeHHBIM [Tl KPYIJIOCYTOYHOW HEMpephIBHOW OKCILTyaTallid C  BO3MOXKHOCTHIO
MHOTOKPAaTHOTO BKITFOUEHHUS U BBIKJIIIOUEHHS JIEKTPOMUTAHUS B TEUEHHE CYTOK.

Paboune ycnoBus sKCITyaTalvu:

- TeMIleparypa okpyxatotero Bo3ayxa ot 0° C mo +60° C (6e3 koHAeHcallUH BIaru);

- OTHOCHTENbHAS BIAXXHOCTH BO3yXa 10 85% mpu temneparype +25° C;

- atmocdepHoe nasieHue ot 84 mo 107 klla.

1.2. TexHu4eckHne XapaKTepUCTHKH
OcCHOBHBIE TEXHHUECKHE XapaKTEPUCTUKH MOJIYJISI IPUBEICHBI B TabmIie 1.

Tabmnuma 1

HaunmenoBanue napamerpa 3HayeHNe mapaMeTpa
KonnuecTBO KaHan0B BBOJA TOKOBBIX CHTHAJIOB 24
KOIM4eCcTBO perepHbIX KAHAIOB 3
JlnamazoH H3MepseMoro CUrHana, MA 0...20
Bxoanoe conporuBierune kanaaon, Om 100
Bpewms mpeobpazoBanus, MKc, He Oolee 30
BpeMst KOMMYTAIHH KaHaa’, MKC 500
ITocTostHHAS BpeMeHH BXOAHOTO (GHUIBTPA, MC 45
Pazpsimnocts ananoro-mudpoBoro mpeodbpazopanus, OUT 12
OcHoOBHasl IOTPEITHOCTE Mpeodpa3zoBanus, %o, He Gomee 0.15
JlomomHUTETEHAS TEMITepaTypHas MTOrperTHOCTh, Yo/ 10°C 0.075
[Ipenensl noACTPOKH yCHIICHHS KaHAIOB", % = 0.75
["panuita 10CTOBEpHOCTH BXOHOTO CI/IFHaJIa4, %, He Ooee -1...101
HanpsokeHre mHTaHms Moy, B 5+5%
Toxk, moTpebIisieMblil MOJTyJIeM OT MCTOYHMKA NMUTaHus, MA, He 6oJiee 350
["anpBaHMUECKas pa3Bs3Ka MEXKY OOBEKTHBIMHA W CHCTEMHBIMU 500
LensiMA MoJyJisl, B, He MeHee
ConpoTuBJICHHE U30JISIIAN MEXKTY OOBEKTHBIMHA W CHCTEMHBIMU 10
nersivu MojtyJist (Uiso=500 VDC), MOwm, ae meree
["abapuTHbIE pa3Mepbl MOAYJISL, MM 290x113x30
Macca Moy, kr, He OoJiee 0.3
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1. CoayxeOHbIe KaHaJbI, IPpeTIHa3HAYEHHBIE 1T KOHTPOJISt paboTOCTIOCOOHOCTH MOAYJIS, cM. 1. 1.3.2.

2. Bpems mMexay 3anmuchio afpeca kaHana u 3amyckoMm ALIII, B TeueHHe KOTOPOTO OGUT TOTOBHOCTH CHAT, cM. . 1.3.2
nl.3.3.

3. Cm.mm. 1.3.2n1.3.4.

4. Jlvanma3oH 3HAa4YeHWIl BXOIHOTO CHWTHajia, MPW BBIXOAE W3 KOTOPOTO YCTaHaBIWBAaeTCs OWT HEIOCTOBEPHOCTH
BXOJIHOTO CUTHaja, cM. mm. 1.3.2 u 1.3.3.

5. DnexkTpomnWTaHue MOIYJs AOJDKHO OCYIIECTBIATHCA OT KaHajma “+5VS” cTaOWUIM3UpPOBAaHHOTO CUCTEMHOTO
ucrounuka nuranusa PU-01 (+5B+5%) vnu PU-20 (+5B%1%).

1.3. YcrpoiicTtBo u pabora

1.3.1. Koncmpykuusa mooyna

Brermmmuit B u rabapuTHO-YCTAHOBOYHBIE pa3Mephl MOJTYJIS TIpuBeJieHBI B [Ipriioxennn
A.

Monyns BBIIOJHEH B BHJIE JBYCTOPOHHEH medaTHOW Iuiartel pasmepoM 260x100mm ¢
pacrnonoxxenubiMu Ha Hel anemenTamu (IIpunoxenue E). [Inara 3akpemiena Ha MeTaTHIeCKOM
wianke pazMepoM 290x30mm, KoTOpasi SBISIETCS JIMIEBOW TaHenbio Moayns. Ha mnanky
BBIBEJICHBI WHIUKATOPHBIE CBETONMOABL: 3enenbiii - “RUN” u kpacubri - “ERR”. CeToanosst
“RUN” u “ERR” cimyxar nist uagukanuu padotsl ALIT 1 BeIx0/1a BXOTHOTO CUTHAIA 3@ TPAHUITHI
JIOCTOBEPHOCTH COOTBETCTBEHHO.

Konctpykims Moty st mperycMaTpruBaeT ero yCTaHoBKY B Kapkackl cepun CC (pa3paboTka
3A0 «Omukony). Kpensenue ocymecTBisieTcs IByMsl BAHTaMH.

Coemunutens cepun DIN41612 (X1) obecnieunBaeT MOJKIIOUYEHUE MOJIYJISI K CHCTEMHOM
MarucTpaiu KoHTpoiuiepa. JIist TpeomosneHust YCHIUSL COUWICHEHWS COCIWHUTENeH mph
W3BIICYEHUH MOJIYJISI M3 KapKaca KOHTPOJUIEpa Ha MJIaHKe YCTAaHOBJICH PhIYar-BhITAIKABATEI.

B HmxHeH yacTW TUTaHKW 3aKperuieH kabenb, okaHuuBaromwiicss pozetkoit PC50B (X2),

HpeI[Ha?;Ha‘-IeHHOfI JUIA TIOAKJIFOYCHUS JaTYHUKOB TOKA.
anManHHC. Breunnit Bua nnatsl MOOYJIA MOXKET OTJINYATHCA OT MOKA3aHHOTO B an/IJ'[O)KCHI/H/I E, €CJIN OTH
pasjinyusa HE BIIUAKOT HA SKCIUTyaTalluio MOIYJIA.

1.3.2. Ilpunyun padomel
Moyns paboTaeT 1oJ1 ynpaBjieHHEM CUTHAIIOB, IMOCTYHAIOIIMX ¢ CHCTEMHOM Marucrpain
CM (onucanune maructpasin cMm. AJII'B.421457.002 ND) uepe3 cucremHubi pazsem X1. Moayib
COCTOMT M3 JIByX TaJIbBAHMYECKM M30JMPOBAHHBIX JPYr OT JIpyra yacTei: CUCTEeMHOH U
O00OBEKTHOM, JJIEKTPUUYECKH CBSI3aHHOH C JaTUAKaMU CUTHAJIOB. B O0OBEKTHOW WacTw MOyJst
MPOUCXONUT (PHUIBTpAIUsl aHAIOTOBBIX CHTHAJIOB, WX YCHJICHHE ¥ aHAJIOTOBO-IIM(pOBOE
npeoOpazoBanrie B 12-pa3psiiHblii KOJ. B cucTeMHON dYacTm MOJyJsi OpraHW30BaH OOMeEH
JTAaHHBIMU Yepe3 CUCTeMHYIO Maructpaib CM, MexaHu3M 3altycka U cuuThiBaHus JanHbIx ¢ AL,
yIpaBJieHUE BXOJTHBIMH KOMMYTAaTOPaMH U HEKOTOPBIE JIpyTHe QYHKITHH.
CrpykTypHasi cxema MojayJs, INokazaHHas B llpunoxenun b, cojepxuT ciemnyrouime
OCHOBHBIE (DYHKITHOHATGHBIE Y3IIBI:
e cxeMa QWIBTPAIMK BXOJHBIX CHTHAJIOB U 3aIUTHI BXOJI0B aHAJIOTOBBIX KOMMYTATOPOB
CD3;
n301upoBaHHbIH KommyTaTop UK;
QG GepeHITMATEHBIN 3MEPUTENHLHBINA yermTenb NV
HCTOYHUK ONOPHBIX HanpspkeHuit MOH;
ycTpoiicTBo cpaBHeHus Y C;
aHaIoroBO-MQPpoBoit nmpeodpazorarens ALLL;
nenmdparop anpeca kanana J[111A;
onTpoHHast pa3ssizka OP;
cxema yrnpanienus CVY;
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kBapuesbIii reneparop KI';

cxema naaukanuu CU;

Oydep nanubix BJI;

M30JIUpYIOMKiA mpeodpazoraTens Hampspkenns: UTTH;
cucteMHast Mmaructpais CM.

C®3, UK, 1Y, MOH, YC, ALII n JIIITIA otHOcsaTcst k oObekTHOM yacth, a OP, CV, KT,
CUH, BJ1, UTITH u CM — Kk cuCcTeMHOTA.

[Tpunnun paGoTel Momynsi coctouT B ciemyromem. Ha Bxox C®3 nopaercs curHai c
natuyrika Toka. B CD3 ocymecTrisieTcs: mpeodpa3oBaHne TOKOBOTO CHUTHAJIA B TOTCHITUATIBHBIN H
ero ¢unbsrparms. [locie CO3 moTeHNMATBHBIA CHTHAN TMOJAETCS] HA BXOJBI H30JMPOBAHHOTO
aHasioroBoro kommytaropa MK, ynpaBienne KOTOpbIM OCYIIECTBIISETCS MPU MTOMOIIU CHUTHAJIOB
AA0, AA1 wu EO0..E6. Curnamer E0..E6 dopmupyer memudpparop aapeca kamama JIIIIA, a
curtainsl AAO u AA1 npuxonsar va UK nenocpeacrsenno ¢ OP. Kpome curnanos ¢ C®3 na MK
nojaercst Takxke Tpu penepHeix curHana REPO..REP2, xortopsle mpenctaBisitor coboi
MOTEHITMAILHBIE CHUTHAIB (PUKCHPOBAHHOTO YPOBHS, (OpPMHUpPyEeMbIe HCTOYHHKOM OIOPHBIX
HanpspbkeHnid MOH u npenHasHaueHHbIe A8 KOHTPOJISE pabOTOCIOCOOHOCTH MOIYJsl. Y POBHHU
pENEepHBIX CUTHAIIOB CIIYIOLIHE:

e REPO0 —99% mkajer;

e REPI1 — 50% mxajer;

e REP2 - 1% mixansl.

PenepHble KaHaIbI HE SBISIOTCS U3MEPUTEIHHBIMHU, IOTPEITHOCTH B HUX HE HOPMUPYETCSI.

Curman ¢ BBIOpaHHOTO KaHala TOCTymaeT Ha muddepeHmuansueii Bxoq MY, rtae
MPOUCXOMUT €ro mpuBeaeHne ko BxogHomy jauanazony AL (0...5B). Koaddunment ycunenuns
WY paBen npuMepHO NSTH U HACTpAUBAETCs MpeaNpUsTHEM-U3roToBuTeIeM. Hanpsokenue casura
st Y ¢opmupyeTcss MCTOUYHUKOM omopHBIX Hampspkermit MOH W Takke HacTpanBaeTcs
npeanpusituem-uzroroputesnieM. C Beixoga WY curnan moctymaer Ha BXOJ 12-pa3psygHOTO
nocienoBarensuoro ALl rae mo curmamy ASTART mpoucxonut npeobpazoranue. JlaHHbIE C
ANII Taktupytorcs curiagoM ACLK u cuntsiBatoTcs nocieoBatenbHo no suHun ADATA.

OOmBeKTHasT 4acTh MOJYISI COACPXKUT Takxke ycTpoiictBo cpaBHenus YC. YC ¢opmupyet
curHaisl A u B, curnanusupyroniye o BbIX0JIE CUTHAJIA 3a MpeJielibl Auana3oHa u3mMepeHuii 6osee
yeMm Ha 1%. CurHan A CUTHaJIU3UpYeT O MPEBBIIIEHUH BEpXHEH rpaHMIlbl 1Mania3oHa U3MEpeHn
(20 MA), curnan B curnammsupyetr 06 ypoBHe Toka MeHee 0 MA (TIpoTekaHue TOKa B 0OpaTHOM
HampasiieHun). Cieayer OTMETUTh, YTO MPH BBIXOJE BXOJHOIO CHTHaja 3a I'PaHUIbI JHara3oHa
OJTHOBPEMEHHO BO Bcex KaHanax Momyist, Y C He Oyner popMHpOBATH CHTHAI OITHOKH.

Jlnst obecriedyeHusl raJiIbBAHMYECKON pPa3BSI3KM MEXJIy CUCTEMHOW M OOBEKTHOW 4acTsIMH
MOJIyJIsl CIy’KaT onTpoHHas pa3psizka OP u m3onupyromuii npeodpazorarens Hanpsikenust UITH.
OP obecrieunBaeT TPOXOXKJEHUE TaIbBAHWUECKYIO pa3Bsi3Ky CHUTHaIbHBIX 1ieneil, a WIIH
dopmupyeT crabunm3upoBaHHble Hampspkerus +12VA, -12VA u +5VA, HeoOXoaumbie IS
MUTaHWUS] OOBEKTHOW YaCTH MOJTYJISI.

OcHoBoO# crcTeMHOI yacTi MoAyJis siBnsieTcs: cxema yrnpasienust CY. OcHOBHOH 3agaueit
CVY smasercs 3anyck ALl mo xomaHzne nporeccopHOro Mojaysisi KOHTPOJIEpA M CUUTHIBAHUE C
AIII nannpix 006 u3mepenusix. Padoraer CVY caexyromum obpazom.

[Ipu mnepexone curnama —BRES B cocrosHme mormdeckoil €IWHHIBI MPOUCXOTUT
nanmamm3aus CY. Bydep nanueix b/l ocHOBHOE BpeMsi OTKPBIT HA 3amuch co cToporsl CM
(curnan DIR ne aktupen). Korga mpormeccopHbIit MOAyTb (opMHpyeT KOMaHJIy 3alMCH ajpeca
KaHayia (aKTUBHBI CHTHAJIBI BEIOOpA 1iaromecta —DS, 3amucu B moyns —BWR, anpec geTHsrid, T.
e. muaamui paspsn aapeca BAO paBen Hy:0), ajpec KaHalla CYUTHIBACTCS C MIAHBI JaHHBIX CM 1
3anMchiBaeTcsl BO BHyTpeHHHH peructp CVY. 3anuch He NMPOUCXOJWT, €CIIM BO BpeMsl MpHUX0jia
KOMaH/Ibl 3alucu ajpeca kaHana aktuBeH curHan BUSY, curnammsupyrommii o Tom, uro ALIIT
BBITIOJTHSIET MPeo0pa3oBaHMe WIIM MIPOUCXOAUT CUMTHIBAaHUE MaHHBIX (cM. HMxke). C Bbixoga CVY
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MATh pa3psoB ajapeca KaHasia nocrynaioT Ha OP. OgHOBpeMEHHO ¢ 3aIUChIO ajipeca 3amycKaeTcst
500-MuKpOCeKyHIHBIA TalimMep 3aiepKKu TpepwiBaHMs, Bxoasmui B coctaB CVY. Ilocre
cpabatsiBanus TaliMepa Ha CM BbIcTaBisieTcsl cUrHai npepbiBanus IR, curnanusupyromuii o Tom,
YTO TIEPEXO/IHbIE TPOIECCHI, CBSI3aHHBIE C MEPEKII0YEHUEM BXOJIHBIX aHAJIOTOBBIX KOMMYTAaTOPOB
3aKOHUEHBl W MOJKHO JlaBaTh KOMaHjay Ha mnpeoOpazoBanue. CUTHAlI TNpepbIBaHUS CHUMAETCH,
KOIJIla NMPUXOJUT KOMaHJia Ha YTeHHWE JaHHBIX (aKTUBHBI CUTHAJBI BbIOOpa miaromecta —DS u
yrenust u3 moayist —BRD). Ha Bpemst paGoTsl Taiimepa 3aiepKKU MpepbIBAaHUSI BHICTABIISETCS
crarycHblii 6uT roroBHocTH BUSY, OH Take BBICTaBJIsieTCSl Ha BpeMsi aKTUBHOCTHU CHUTHAja
BUSY. Ecnu Bemonusiercs nepexmouenue MK wm npeoOpazoranne ALIIT (1. e. mobas koman1a
MPOLIECCOPHOTO MOJYJisd He OyJeT KOppeKTHO BbINoJHEHA), OuT rotoBHOocTH BUSY ycranoBien
(paBeH eUHHIIE).

ITocne mpuxona komansl Ha 3amryck ALl (akTuBHBI cUTrHaIBl BEIOOpaA mnaTtomecta —DS,
3amucu B Mmojysib —-BWR, anpec neuernsiit, 1. e. mumaamuii pa3psia aapeca BAO pasen exunwuIe),
ecmu curHann BUSY He akTtuBeH, HauwmHaeTcsi (OPMHPOBAHWE BPEMEHHOW JHMarpamMMmbl 3amycka
ALIl n cunteiBanus naHHBIX. Jns QopMupoBaHUST BPEMEHHOW JWarpaMMBbl HCIIOJB3YETCS
taktoBas yactora CLK IN (2 MIm), ¢opmupyemas kBaprieBbiM reHepatopom KI', kotopas
nenutcss Ha aBa BHyTpeHHMM jenuteniemM CVY. Chauana curHan BUSY ycranaBnuBaercs B
AKTUBHOE COCTOSIHUE (JIOTMYECKOro HyJsl). OTHM e CHTHAJIoOM cOpachiBaeTCsi BHYTPEHHUH
cuetunk CY, oTBeHaromuii 3a (hopMHUpOBaAHKE BPEMEHHOM Tuarpammel. Uepes 1 Mkc popmupyercst
curaan START, no 3agaemy ¢ponTy Kotoporo 3amyckaercs ALIIL. Yepes 10 mxc CY maumnaer
¢dopmuporars Ha N SCLK mocienoBarenbHOCTh B3 16 HMIYIbCOB UMTENEHOCTRIO 500 HC 1
CKBKHOCTHIO 1, KOTOpBIMM TakTupyeTcsi cuuThiBaHue JaHHBIX ¢ ALIIT mo muaumn SDATA. Yepes
3.5 Mkc mocie ¢opMupoBaHHS TOochemaHero wummyinbca curHanr BUSY cHumaercs w Out
roroBHoctT BUSY ycranaBnimuBaercs B enuHuIly (eciu TaliMep 3aepKKH TpEpHIBAHUS
orpabotan). Jlanubie ¢ AIIIl mpencraBistoT co60ii 16-pa3psiiHBIA MOCTEA0BATEIBHBIA KO,
YeThIpe CTapIIMX pa3psjia paBHBI HyIo, aaiee ciexyer 12-paspsausiii kox AL Kox AIIII
3alMchIBaeTCsl BO BHYTpeHHHH 12-pa3psanbiii ciBuroBwlid pernctp CVY, oTKyla MOXeT OBITh
CUMTaH 110 KOMaH/Ie MPOIIECCOPHOTO MOTYJISI.

UreHne JaHHBIX U3 MOAYJIS IPOM3BOIMTCS B JIBa ITpHEMa: CHavasla CUMTHIBAIOTCS MJIaJIIITHeE
Bocemb OuT kojga ALl (Mmamgmumii OalT NaHHBIX), a 3aTeM YEThIpE CTApIIUX OWTA M YeThIpe
CTaTyCHBIX OMTa — OUT TOTOBHOCTH, OUT BBIXO/IA 32 HUKHIOIO TPaHUILy JMarna3oHa, OUT BbIX0/a 3a
BEpPXHIOIO I'paHUIly JuanazoHa M oO0OOIIeHHBIH OWT BBIXOJA 3a Tpejelibl JiManazoHa (cTapiiui
0aiiT naHHbBIX). BUTHI BhIXO/JA 3a TpaHUIlBl JHaNa3oHa BHICTABISIOTCS MO curHaiamMm A u B,
(bopmupyeMbIM B 00BEKTHOH "acTr Mo tysi. [locie mpuxoaa KoMaH bl YTeHUS (AKTHBHBI CHTHAIIBI
BBIOOpa TUTaTtomecta —DS 1 urenust u3 moyist —-BRD) caumaercst curnan npepwiBanust IR, Oydep
naHHbIX Tpu nomoiu curdana DIR oTkpeiBaeTcst Ha BbIBOJA, a Ha muHE AaHHbIX CY DO0..D7
MOSIBJISIFOTCS. Muta it (Miaamui paspsin agpeca BAO paBeH Hyito, T. €. ajpec YETHBINH) WK
crapmmii (Miaamuii pa3psa aapeca BAO paBen eawnwuIe, T. €. aapec HEUETHBIN) OAlT JaHHBIX
(cMm. Tab. 2). O paboTe ¢ MOJyJieM C TOUKH 3pEHMsI IPOTpaMMHOro o0ecnieueHus — cM. 1. 1.3.3.

Jlnst uaAMKanuu pexxuMa paboThl Moyl ciy’)kuT cxema umHaukaimu CH. Ha nee ¢ CY
3aBesieHo aBa curHaima — BUSY (cwm. Bemie) 1 ERR (000011IeHHBIN CHTHAT BRIXOA 32 TPEJIEIBI
nuanazona). [Ipu mosiBIeHNM 3TUX CUTHAJIOB 3aIlyCKaeTcsl COOTBETCTRYIONMI ogHoBHOparop CHU,
yTO oOecrevynBaeT CBEUEHHE COOTBETCTBYIOIIETO WHIWKATOpa B Te€YeHHWE Kak MMHMMYyM 20 Mc.
Curnan BUSY Be13pIBaeT cBeueHue 3€J1€HOTO HHAWKaTopa, a curHail ERR — kpacuoro.

C®3 mmeer 24 WACHTUYHBIX KaHAlla, KAXJBIM M3 KOTOPHIX BKIIOYAET B ce0s QUIBTP
(moctosiHHAsT BpeMeHHU — 45 MC), TPEIM3UOHHBIH TOKOCheMHBIH pe3ucTop (102 Owm, 0.1%) u cxemy
MOJICTPOWKH Kod(pdumrenTta nepenaun. Cxema moacTpoitku kodpuIHeHTa nepeiaun mo3BOIsIeT
MPU TIOMOINMA MHOTOOOOPOTHBIX TOACTPOEYHBIX pe3uctopoB RI1..R24 (ans 1..24 xananos
COOTBETCTBEHHO) H3MEHSATh KOXPQPUIIMEHT Tepemaaun KanamoB B mpemenax + 0.75% ot
HOMHWHAJIBHOTO 3HAYEHMsI. JTO MOXKET MOTpedOoBaThCs NPH JUIMTEIBHOW SKCIUIyaTallMu MOJYJIS,
ecmi k09 (UIUEHT Tiepesaun  KaHalla W3MEHWJICS BCIEJCTBHE E€CTECTBEHHOTO CTapeHUs
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anemenToB C®3. Ilponenypa MOJACTpOHKM KaHAJIOB MOAYJS 1OJpoOHO omucaHa B 1. 1.3.4.
[IpuHIMIIMaibHas cxema BXOHOHW yacTh Moyis npuBeaeHa B [lpunoxxenuu B. UK BrirmonHen Ha
aHayioroBbix kKommyrtatopax ADG409 ¢upmer Analog Devices (mamee AD), 3amuTaHHBIX
HanpsbkeHueM + 12 B.

WK mnoctpoer Ha ocHOBe Ju(pepeHImanbHoro n3mepureasrHoro yeummrens AD620 (AD).
AIII moctpoen Ha 6aze mukpocxembl AD7893AR-5 (AD), koropast mpeactarisier coboi 12-
paspsimabiii AL mocnenoBaTenbHOTO MPUOIMIKEHUS C TIOCIIEIOBATEIEHBIM BBIXOIOM H IIMKAJIOH 5
B. AIII 3anurtan ot omopuoro Hampsikerwust +5VR, ¢opmupyemoro MOH. Ocroroit MOH
SIBJISIETCSL MHUKpOCXeMa HCTOouHWKa omopHoro HampstkeHus ADS586 (AD). OP moctpoena nHa
BBICOKOCKOpOoCcTHBIX onrtporax HCPL-0630 ¢pupmer Aligent Technologies.

CY Bemomaena ©Ha ocHoBe [IJIMC (PLD) EPM7064 ¢upmer Altera corp.,
nporpammupoBanue [IJIMC ocyiecTBisieTcst npeAnpusTHEM-U3TOTOBUTENIEM Yepe3 pazbeM X3.

B kauwectBe WIIH wmcnonp3oansl DC-DC kouBepTopsl pupmer RECOM tuma RSO ¢
JIOTIOJTHUTETFHBIMA BHEITHUMH 3JIEMEHTaMH, OOECTIeUMBAIONIAE TaThBAHHUECKYIO DPa3BsI3KYy HE
menee 1000 B u crabunnzanuio BeixogHoro HanpspkeHus (£12VA u +5VA). Tok, morpeOisiembiii
MOJ1yJIEM OT UCTOYHUKA MUTAHUS, cocTaBisieT He Oosee 350 MA.

[{oxoneBka pazpeMoB monyinst npuseneHa B [Ipuoxenuun I'. Ilpumep noaxmodeHus x
MOJYJIIO JaTYMKOB TOKa npuBe/eH B [Ipunoxennn /1.

1.3.3. Ilpocpammnoe obecneuernue

C TOuKM 3peHHsI IPOrpaMMHOTr0 o0ecrieueHus: MOYJIsl OH COZIEPXKHT JBa OpTa BBOJA U JBa
BbIBOJIA. [ Ipu 3arpy3ke nepBoro nopra BeIBojJa BO BHYTpeHHMH pernctp CV 3anmuchiBaioTCs ajapeca
KaHaioB m3oJaupoBaHHOTO KomMMmyTatopa MK. OxaoBpemenro B CY MPOMCXOUT 3aITyCK Taiimepa
3aJIepXKKH TpephiBadusl, yctanapnupaercss Out roroBHoctu BUSY, UK monkmouaer tpebyemoe
HampaBiieHHe. 3aTeM BBINOJHSETCS BpeMeHHas 3ajepxkka 500 MKcC Juisi  yCTaHOBIICHUS
n3Mepsiemoro Hanpspkenust Ha BXojie AlLlll ¢ HeoOx0MMol TOYHOCTHIO, OOHOBIISIFOTCS CTATYCHBIE
OuThl OmMMOOK (3aMHWCHIBAIOTCS 3HAYEHWs] OWTOB BBIXOJA CWUTHAJA 3a TpaHUIBl padbouero
narnasona), popMupyeTcst cuTHaI npepeiBanust IR n canmaercs 6ut roroBaoctr BUSY.

[Ipu 3arpy3ke BTOpOTro MopTa BIBOJA MPOUCXOAUT COOCTBEHHO 3aIlyCK MpeoOpa3oBaHUs B
AITI, ycranmaBmmBaetcs 6ut rotoBHocTH BUSY, CV BwictaBmser curnan BUSY mna CH,
BBITIOJIHSIETCS TpeoOpa3oBaHNe U CUMTHIBAHUE JAHHBIX BO BHYTpeHHMH c/1BUTOBBIN peructp CV.

Taxum o6pazom, 1s mporpamMmmMHoO# nojaepx ku Moayist Al-20 HeoOxonnumo 3arpy3uts CY
KOJIOM HYKHOTO ajipeca KaHajla M, CUHTHIBas BTOPOH IOPT BBOJA, JIOXKIATHCS YCTAHOBIICHUS
crarycHoro 6ura roroBHoctd BUSY B HyzeBoe cocTosiHMe. 3aTeM clieayeT MPOU3BECTH 3arpy3Ky
BTOPOT0 MOpTa BbIBOJA (coAepkumoe OalfTa NaHHBIX IIPU ATOM HE MMEET 3HAUeHUs) JUIS 3alycKa
npeo6pazosanus B ALIIL. Ilocne aToro, cuntsiBasi BTOpoi OPT BBOJA, JOXKAATHCS YCTAHOBIICHUS
crarycHoro ourta rotoBHocTH BUSY B HyneBoe coctosiaue, yoeauthes, uto Out ERR pasen ny:to
W CUHATATH COJIEPKUMOE TTIEPBOTO MOPTa BBO/IA.

AnbTepHAaTUBOM pPa0OTHI MO MPUHILMITY MNPOrPAMMHOTO OMpOca TOTOBHOCTH MOAYJNS K
nanbHelneit padbore siBisieTcs UCNOJIb30BaHUE CUTHaja npepbiBanus IR, BbicTaBisieMoro cxemoi
yhpaBieHHs Ha cucTeMHyIo MarucTpaib CM oyiHoBpeMeHHO ¢ oOHysieHnem 6uta BUSY B pexxnme
3anMcu aapeca kaHana B CY.

[lepBriit mopt BeIBoga Moxynst Al-20 moctyneH no ro0omy 4YeTHOMY ajpecy (MIIaalIuit
pa3psia aapeca BAO Ha cucTeMHON MarucTpaiv paBeH HYJIIO) B IIpejiesiax MaaToMecTa, B KOTOPOM
YCTaHOBJIEH MO/TyJIb, BTOPOH - 110 JTI0O0MY HeueTHOMY. [lepBbIii MOPT BBO1a IMEET JIFOOO YETHBIMA
azpec, BTOPOH - HEUETHBIN.

[lepBrIit OPT BBOJIA COAECPKUT MIIaJIIINE § pa3psi/ioB pe3ylbTaTa npeoOpa3oBaHusi, BTOPOH -
crapmue 4 paspsga u 4 paspsja craryca (CTtaTycHble OWTHI). PacrmonoxeHne mepeuncIeHHBIX
paspsiIoB Ha NIMHE JAHHBIX CHCTEMHON MAruCTpaid MPHU OTEpaIMsIX BBOJA/BBIBOJA TIOKA3aHO B
tabnure 2.
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Tab6mumna 2

ITopT BBOAA Pa3psig myuHbBI JaHHBIX

HJIH BBIBOAA BD7 BD6 BD5 BD4 BD3 BD2 BD1 BDO0
IlepBsrit IOPT BBIBOAA - X X X Ad A3 A2 Al A0
anpec kanaia MK
Bropoii mopt BeIBOJA - X X X X X X X X
3amyCcK MpeoOpa3zoBaHus
IlepBsrit IOpT BBOJIA -
witaumii Gaiir ALTTT D7 D6 D5 D4 D3 D2 D1 DO
Bropoii nopr BBoja —crapume | ppp | vy | OVL |BUSY | D11 | D10 | D9 | DS
paspsizet AL u craTycHbie OUTHI

B Ta6J'II/H_[C HCIIOJIB3YIOTCS CICAYIOMUC 0003HAYEHUS:

e A0...A4 - agpec kaHana u3oaupoBaHHOro kommyrtaropa UK;

e DO0...D11 - nBeHaanaTHpa3psIHbIA pe3yasTaT MpeoOpa3oBaHus;
e ERR - cymmapHsblii curHan ommOKd, MPUHUMAET €IMHUYHOE 3HAUCHUE MPH HATWYUH

onuoro u3 curgaioB OVL mmu OVH;
e OVH - BeIx0o1 cUTHaJA 3a BEPXHIOIO TPAHUITY THATIA30HA;
e OVL - BBIX0J cUTHAJA 32 HIDKHIOKO TpaHUIly JUaIa3oHa;
e BUSY - Gut rotoBHOCTH (3ampeTa omepalui), TpuHUMaeT eTUHUYHOE 3HAUCHUE eCIH

npoucxoaut nepekmouenne UK wmm npeobpazopanue AL

e X - COACPIKHUMOC OHTa He UMeeT 3HaYeHus.

A):[pecaum[ H30JIMPOBAHHOI'0 KOMMYTATOpa MW IIOAKIOYACMBIC K €ro BXOJaM CHI'HAJIbI
IICPCUUCIICHEBI B T3_6J'II/ILIC 3.

Tabmuma 3
Homep Anapec kanaina UK Ha3Banne curnana, noakiodaemoro k UK
kanajga UK
1A4 1A3 1A2 1A1 TA0
1 0 0 0 0 0 1 30 TMPOBAHHBII KAHAJ
2 0 0 0 0 1 2 M30,IMPOBAHHBINH KaHAJ
3 0 0 0 1 0 3 H30/THPOBAHHBIH KaHAJ
4 0 0 0 1 1 4 M30,IMPOBAHHBIN KaHAJ
5 0 0 1 0 0 S M30/1MpPOBAHHBIN KaHAJ
6 0 0 1 0 1 6 M30,1MpPOBAHHBIN KaHAJ
7 0 0 1 1 0 7 M30JIMPOBAHHBIN KaHAJ
8 0 0 1 1 1 8 n30MpoBaHHbBII KaHAJT
9 0 1 0 0 0 9 M30/IMPOBAHHBIN KaHAJ
10 0 1 0 0 1 10 n301MPOBAHHBII KaHAJ
11 0 1 0 1 0 11 u301MpPOBAHHBIH KaHAJ
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Tabnuia 3 (mpogomxeHue)

Homep Anpec xkanana UK Ha3Banue curaana, noakawiaemoro k UK
kanana UK
1A4 T1A3 1A2 I1A1 T1A0
12 0 1 0 1 1 12 n301MpOBaHHBINH KaHAJ
13 0 1 1 0 0 13 n301MpOBaHHBINH KaHAJ
14 0 1 1 0 1 14 n301MpOBaHHBINH KaHAJ
15 0 1 1 1 0 15 n301MpOBaHHBIN KaHAJ
16 0 1 1 1 1 16 n30,1MpOBaHHBIN KaHAJ
17 1 0 0 0 0 17 n301MpoBaHHBIN KaHAJ
18 1 0 0 0 1 18 n3oMpoBaHHBIN KaHAJ
19 1 0 0 1 0 19 n3o1MpoBaHHBIN KaHAJ
20 1 0 0 1 1 2() N30, POBAHHbBII KaHAJ
21 1 0 1 0 0 21 u30JMpPOBAHHbBII KaHAJ
045 1 0 1 0 1 22 u30JMpPOBAHHbBII KaHAJ
23 1 0 1 1 0 23 u30J1MpPOBAHHbBII KaHAJ
24 1 0 1 1 1 24 u301MpOBaHHbBII KaHAJ
25 1 1 0 0 0 Hanps:keane REPO — 99% mixajsi
26 1 1 0 0 1 Hanps:keane REP1 — 50% mixassi
27 1 1 0 1 0 Hanps:xenne REP2 — 1% mkaubl

Jliist mosryuenust 6ostee mMoJHOW WH(OPMAITMK O TTPOTPAMMHOM OOECTIEUEHUH MOJIYJISI CM.
ormucanus “MHrerpupoBaHHasi cucreMa pa3pabOTKU MPHUKIAJIHOTO MPOrpaMMHOr0 oOecrieueHust
CONT-Designer for Windows. PykoBoacTBO iporpammucta” u “Onucanue QyHKIHA OUOIMOTEKH
MODULE.LIB. PykoBojicTBO TI0JIb30BaTENS .

1.3.4. Pezynupoexa
[Ipu nMTenbHON SKCIUTyaTallud MOJIYJIsl BCJIEJICTBUE €CTECTBEHHOTO CTApEHUS DJIEMEHTOB
C®3 wunm peMOHTa MW 3aMEHBI DJIEMEHTOB MOJYJII MOXKET BO3HUKHYTh HEOOXOJAMMOCTH B
JIOTIONIHUTENIFHOW ~ HacTpoiike. BrimonHsiercs oHa B cieaymomeM  nopsake.  Moayib
YCTaHABIMBAETCS Yepe3 NEPEXO0IHYIO ATy B CTEHAOBbII BBIUUCIUTEIBHBIN OJIOK U K €r0 pa3beMy
TTOIKITIOYAIOTCS] ATAJOHHBIA MCTOYHUK CHUTHAJIOB Kilacca TOYHOCTH He Xxyxe 0.02 (xammbparop
Toka). JlomyckaeTcss TpOU3BOIUTE HACTPOHKY MOJYJISI HEMOCPEACTBEHHO B COCTaBe KOHTpPOJLIEPA,
YCTaHOBMB €ro Ha COOTBETCTBYIOIEE IUIATOMECTO uepe3 mnepexojanHyio mnaty. Ilpu stom
KOHTpPOJUIEP JOJIKEeH OBITh BBIBEJCH W3 YNPABICHUS] TEXHOJOTHYECKMM IPOIECCOM, a KOHTPOIIb
W3MepeHul J0KEeH MPOBOIUTHCS C MCIOJIB30BAHUEM MMEIONIMXCS MPOrPaMMHBIX CPEJICTB, €CIIN
MPU 3TOM 00ECTIEYMBAETCSl JIOCTATOYHAs TOYHOCTH oToOpaxeHus koma AIlll. 3amyctus Ilaker
MPUKJIAJHBIX TTporpamMMm TectupoBaHusi KoHTposuiepoB JK-2000, DCS-2000 u DCS-2001, moxHO
MPUCTYIHUTH K HACTPOMKE 110 CJIEIYIONIEH METOANKE:
® [OAKJIIOYMTH K IEPBOMY KaHAILy MOIYJIS KAIUOpaTop ToKa, cXxeMa MOAKIIOYEHHUS TaTYUKOB
npuseeHa B [Ipunoxennn JI;
®  YCTAaHOBHUTH Ha KaJMOpaTope ypoBEHb TOKA, paBHBIH 99% mkanst mosyis (19.8 MA);
® C TIOMOIIBIO MOACTPOEHYHOTO pe3uctopa R1 mobuthes 3HaueHus: BoixojHOTO Kojaa AL
4052..4056, KOHTPOIUPYS €r0 B MOJIE 3HAYEHU W TECTOBOU ITPOTrPaMMBbI;
®  TIOCIIEJIOBATEIHFHO YCTAHOBUB HA KanmuOpaTope ypoBHU TOKa, paBHbIE 75%, 50%, 25% u 1%
mkansl (15MA, 10 MA, 5 MA u 0.2 MA coOTBEeTCTBEHHO), KOHTposupoBath koj ALl
moayasi. Or gomxeH coctasisath 3070..3074, 2046..2050, 1022..1026 u 39..43 eaunun
KOJla COOTBETCTBEHHO;
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®  [IOBTOPUTH BBIIICONMUCAHHYIO IPOLEYPY JUIS KAaHAIIOB 2..24. J{1s HACTPOWKHM 3TUX KAHAJIOB
UCHOJIB3YIOTCA TOJACTpoeuHble pe3uctopbl R2.R24  coorserctBeHHO. Pacmnosoxenue
MOJICTPOEYHBIX PE3UCTOPOB Ha IIaTe MOYJIsl npuBeaeHo B [Ipunoxennu E.
CwM. Taxxke: “Ilaker npuKIaaHBIX porpamMm TecTHpoBaHust KoHTposiepoB DK-2000, DCS-
2000 w DCS-2001. PykoBoacTBO 10 TECTHPOBAHWIO, HallaJKe M PEMOHTY MOIYJIen™
AJIT'B.490609.004 /1.

1.4. CpencrBa n3mMepeHnsi, HHCTPYMEHT ¥ NPHHA/JI€KHOCTH

Monynb, HCTIONB3YEMBIH B KauecTBEe H3MEPHTENBHBIX KaHAIOB KOHTpouiepa cepun DK-
2000 um mpuMmeHseMBIH B cdepax pacHpocTpaHeHHS TOCYAapCTBEHHOTO METPOJIOTHYECKOTO
KOHTPOJISI W HaJa30pa, IMOICKHUT TIEPBHYHOM TIOBEpPKE O BBOJA B OKCIUTyaTallMIO M
MTepHONYECKOM IMOBEPKE B IIPOIecce AKCILTyaTalluy. B ocTaTbHBIX clTydasx MOJIYJIb KaTHOpyeTcs.

[lepnonuueckass moBepka (KaTHOpPOBKA) TIPOM3BOJAUTCA B CPOKH, YCTaHOBIICHHBIE
MIpEANPHATAEM-TIOTPEOUTETIEM B 3aBUCUMOCTH OT YCIIOBHM U OCOOCHHOCTEH 3KCIUTyaTallid, HO He
pexe omHOro paza B 2 roja. [loBepka (kaamOpoBKa) MOJIYJNS BBIIOTHSETCS B COOTBETCTBHH C
HHCTpYKITHeH ““YHHUBepcalbHBIC MPOrpaMMHpPYEMbIe ITPOMBIILICHHBIE KOHTpoJuiepsl cepun K-
2000. Metoauka moBepku™ AJII'B.420609.001 N1.

1.5. MapkupoBka

MapkupoBka MOJyJsl JOKHA OBITh HAaHECeHa HENOCPEJCTBEHHO Ha M3Jejhe WM Ha
MPUKPETIIEMbIN K M3/IeJINI0 HAKJIAJHOW AJIEMEHT U COJIepKaTh:

e HaWMEHOBaHWE ¥ (WJIN) MU U3IEIHS;

® TOBApHBIN 3HAK WM HAUMEHOBAHUE MPEATIPUSTUS-U3TOTOBUTEIS;

® 3HAK YTBEPXKJCHMS THIIA CPEJICTB U3MEPEHMIA;

® 3aBOJICKOIl HOMEp U I'0JI BBIILYCKA.
[Ipumeuanue. 3HaK YTBEPXKIEHUS TUMA JOMYCKAaeTCs HAHOCUTb HA THTYJbHBIE JIUCTBI JKCILUTyaTallMOHHOM
JOKYMEHTAIM! THTTOTPaCKIM CITOCOO0M.

1.6. Tapa n ynakoska

TpancmopTHas Tapa, B KOTOpPOW MOCTaBISIOTCS MOJAYJIH, TPEJCTaBiseT co0OM TOIaThIH
Hepa30OpHBIH, MIOTHBIM SIIUK C TOPIEBHIMU CTEHKaMH, COOpaHHBIMH Ha YeThIpex IutaHkax. Ha
SIIIUK HAHOCSATCS OCHOBHBIE, IOTIOJHUTENBHBIE U NpeaynpeauTeabuble 3Haku mo ['OCT 14192-77.
BuyTtpennue cteHku smuka obuthl (BeicTianbl) Oymaroit BY-b mo I'OCT 515-77. Ilepen
VIIaKOBKOM B TPAHCHOPTHYIO Tapy MOMAYJIM TMOMEINAIOTCS B YKIQJOYHBIN SIUK. YKIaZOUHBIN
SIIIUK TIpeJIcTaBisieT codo GpyTisip u3 roppupoBannoro kaprona T-30, TOCT 7376-77. B ogaoMm
TPAHCHOPTHOM SIIIUKe pazMeriaercs 20 yKIaJOUHbIX SIIHAKOB.

[Ipu HEOOXOIUMOCTH HOBOM TPAHCIIOPTUPOBKHU YIAKOBKY MOJYIEH clieAyeT MPOU3BOIUTH
B HOPMAJHFHBIX KJIMMATHUECKUX YCIOBUSIX B CIIEAYIOIIEH MOCIeI0BaTeTbHOCTH:

1. Kaxnp1ii Moty Th 3armanBaeTcs B TOMUATHIICHOBBIN TTaKeT U YKIIAIBIBACTCS B OTACIBHYIO
KOpPOOKY BMeCTe C COMTPOBOAUTENHHOM TOKyMEHTAIUEH.

2. Kopobku ¢ MoxynsMu B konuudecTBe 20 IIT. YIAKOBBIBAIOTCS B YKIIAJOUYHBIN SIITUK.
VknagouHsli SIIMUK ToMelaeTcss B TapHbId. [IpomMexyTku 3amomHsSoTcs Tro(pupOBaHHBIM
kaptonom T-30, 'OCT 7376-77;

3. TpaHCTIOPTHBIH SIUK MAPKUPYETCS:

- MaHWOYJISIUOHHBIMM 3Hakamu: "bowtcs cwipoctn", "Bepx. He kanToBaTh",
"OcTopoxHO, XpynKoe';

- OCHOBHBIMHM HAJMUCSIMU - TIOJIHOE WM YCIOBHOE HAaUMEHOBAHME Tpy30TOiydarers,
MTyHKTa Ha3HAUeHHUS C YKa3aHHeM, TpU HeOOXOAUMOCTH, MTyHKTAa Teperpy3Ku;

Poccus, Mockea, Llleaxoeckoe w., 77. B+ Fax :(495)460-3844 , (495)460-4059. E-mail:Emicon@dol.ru. 11



Mooy 6600a ananozogvix cucnanoe AI-20

- JIOTIOJIHUTEJIBHBIMA  HAJOUCSIMU - T[OJHOE€ WJIM  YCJIOBHOE  HAaMMEHOBaHUE
Ipy300TIPABUTENSI 1 HAUMEHOBAHUE ITYHKTA OTIIPABJICHHUSI,

- WHQOPMAIMOHHBIMH HAJINUCSIMH - MacChl OpyTTO M HETTO TpPY30BOTO MecTa B
KHJIOTpamMmax, rabapuTHbIe pa3Mepbl IPy30BOTO MECTa B CAHTUMETpax U 00beM I'pPy30BOr0 MecTa
B KyOMUECKUX MeTpax.

TpancmopTHass MapKUpOBKAa HAHOCHTCS Ha (aHEpHBIE WIH METAUTHYeCKHE SIPIBIKH.
[Topsimok pacmosioxeHuss MapKUpPOBKH Ha OJIHOW M3 OOKOBBIX CTeHOK cooTBeTcTByeT ['OCT
14192-77 wa Ttapy. MapKkupoBKYy HaHOCAT KpacKod 1o TpadapeTy WM OT PYKH OBICTPO
BBICBIXAIOIIEH, BOJOCTOUKOM, CBETOCTOMKOM, COJIECTOMKON KpPACKOM, MPOYHOW HA CTUPAHUE U
pasMbiBanue. (OCHOBHBIE HaJANWCKH  HaHOCATCST  BbicOTOW  30MM. JlomonHWUTENBHBIE U
WH(POPMAITMOHHBIE HAJIITACH HAHOCSTCS BBHICOTON 10MM.

[Tocne ykimaaku MOaysei B TapHBIN SIUK, TTOCIETHUNA OOTATHBAETCS 1O TOPIAM CTaTLHOM
uenabHoi neHToi cedenneM 0.4 x 20 mm u miuomOupyetcsi. [ImomObI 11t mpeoTBpaIieHust oT
MOBPEXKICHUS IPU TPAHCTIOPTUPOBAHUY PACTIONATAIOTCS B TIIyXHUX OTBEPCTUSIX OOKOBBIX CTEHOK U
3aIUINAIOTCS CKOOAMHU.

B Teuenme rapaHTHHHOTO cpoka TOTPEOUTENh JOJDKEH COXPaHSTh  YIAKOBKY
(YnaxKoBOYHBIM U TPAHCIIOPTHBIH SIIUKH), B KOTOPOH MPUOBLIM MOTYJIH.

2. HCITIOJIB30OBAHHME 1O HABHAYEHUWIO

2.1. DxkemiyaTalMOHHbIE OTPAHUYCHHUS

HpI/I OKCILTyaTalluhl MOJIYJIA HCO6XOI[I/IMO CJIcA0BaTb BCEM PEKOMCHAAIIUAM B IIOJIHOM
COOTBCTCTBHU C pa3cjiaMHd HaCTOAIICTO PO. KpOMC TOro, HCO6XO)II/IMO BBINIOJIHATE MCECTHBIC
HHCTPYKIIHH, ,Z[CﬁCTBy}OH_[I/IC B JJaHHOU OTpacC/Id IPOMBIIIJIICHHOCTH.

2.2. IloaroroBka MoayJisi K MCIOJIb30BAHHIO

[locne mnomydeHMs, JUIMTEIBHOTO XPAHEHUS WM TPAHCHOPTHPOBAHMS MOIYJIS B
TPAHCTIOPTHON Tape HeoOXOAMMO NMPOM3BECTH BHEITHUM OCMOTpP TPAHCHOPTHOTO M YKIIAJAOYHBIX
SIIIIAKOB ¥ TPOBEPUTH [EJIOCTHOCTH YIIAKOBKH.

[Ipy oOHapyXeHMM HapyIIeHUs] 1LEJIOCTHOCTH TPAHCHOPTHOW WM YKJIQJO4YHOH Tapbl
HEOOXO0JMMO COOOIIMTh O HapyMIEHWW TpeAupusThio - u3rotoButemo. JlanbHelmas
JKCIUTyaTalust MOLYJIsl BO3MOHA TOJBKO C PA3PEIICHUS IPEITPUSATHS - U3TOTOBUTEIISL.

Ecam nesocTHOCTH Taphl HE HAPYIIEHA, MOJIYJIb CIEAYET U3BJIEYb U3 YIIAKOBKH, IPOBECTH
BHEIITHUI OCMOTP HA OTCYTCTBHE MEXAHUUYECKHUX ITOBPEXKIACHUN U IPOBEPUTH €r0 KOMIUIEKTHOCTD.

B ciywae xpaHeHus WM TPAHCHOPTHPOBAHUS MOJIYJS MPHU TEMIEpaType HUXKE HYJIS
I'PaJIyCOB, BBIJIEPKATH €r0 B HOPMAJIBHBIX YCIIOBUAX B TeueHUE |12 9acos.

2.2.1. Ilopaook ycmanoexku

Ilepen HawanoM MOHTaXa MOJYJb CIEAYEeT OCMOTPETh M IPOBEPUTH IEIOCTHOCTH
3JIEMEHTOR TIJIATHI, IEYATHBIX TTPOBOJHUKOB U OTCYTCTBHE MOBPEKIEHUH pa3zbeMoB. [Ipu pabote
C MOJyJieM He JIOMyCKAIOTCS yAapbl, MEXaHWUYECKHE TOBPEKIACHUS, TPUIIOKEHUE OO0JIBIINX
YCHJINH TIPH CTHIKOBKE PA3hEMOB.

BHUMAHHE! He pexomenoyemca ycmanagiueéams mooyab paoom (8 coceoHee
naamomecmo) ¢ npoueccopuvimu mooyaamu (CPU-03, CPU-20) u ceéaznvimu mooyaamu (C-
02). Takaa ycmano6Kka He npueeoem K He2AMUBHBIM NOCACOCHBGUAM O0JIA IJ1EMEHHO08
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KOHmMpO1epa, 00HAKO MOYHOCMb uzMepeHuil mooyaa AI-20 (cmabunvHocmsb 6b1X00HO020
K00@) Modcem yxXyouiumscA.

[Ipm nepBOHAYANEHON YCTAaHOBKE MOJTyJIEH CIIEAYET BBINOJIHUTH CIEAYIOINE JEHCTBAS:
e YCTAaHOBHUTH MOJYyJb B Tulatomecto 30HBI C wmimm D kapkaca KoHTpoiuiepa (CM.
AJII'B.420609.001 1D);
® TIOAKJIIOYUTH PO3ETKY Kabeyss K COOTBETCTBYIOIIEH BWJIKE Ha IUIaHKEe Kapkaca, JIMOO Ha
KOpIIyce KOHTpPOJLIEpa.

BHUMAHHUE! Ilocheonee  nookiwuenue  ciedyem  GbINOJIHUMbL  C  OCOOEHHOU
akkypamuocmoto. Heodxooumo evideprcamov cmpozoe coomeemcmeue mexcoy nopaoKoevlmu
HOMepamu naamomecma Kapkaca KOHmpoiepa u pazvemd, YCHIGHOGIEHHO20 HA Kapkace.
Ilpucoeounenue u omcoeouHeHue pazvLemMoé MoOyJa OONNHCHO RNPOU3EOOUMbBCA NpU
OMKII0YeHHOM NUMAHUU.

2.2.2. Ilepguunan nogepka

Ecim  wmomyns  mpumensieTcss B cdepax  paclpoCTpaHEHHS — TOCYJIapCTBEHHOTO
METPOJIOTHYECKOTO KOHTPOJS W HAA30pa, OH MOJJICKUAT TEPBUYHOM TOBEpKE 0 BBOJIA B
JKCILTyaTaluIo.

2.3. Hcnoab3zoBaHme MOIXYJIst

[Ipexxme wem Hadarh pabOTy ¢ MOAyJNIEeM, HEOOXOAUMO O3HAKOMHTBCA C
AKCILTyaTallAOHHON JTOKyMEHTAaIuel U KOHCTPYKITUEeH MOTyJIsl.

[IpucoenuaeHne W OTCOCAWMHEHHE PA3bEMOB MOMAYNS JOKHO IPOU3BOAUTHCS TIPH
OTKITFOUEHHOM ITHTaHHH.

JIns  mpaBuIbHOM pabOTBHI MOMYNS HEOOXOIUMO TakKe OOeCHeUuTh HaAeKHOe
3a3eMyieHue KOHTposuiepa. He momyckaeTcs Hamuuue “‘metenb” B cXeme 3azemieHus. JlaTamku
TOKa JOJKHBI MOJAKIII0YATHECS K MOYJITIO Yepe3 SKpaHUPOBAaHHYIO BUTYIO Tapy.

3. TEXHUYECKOE OBCJIYKUBAHUE

PabGoraromuit MOy Th TEXHUYECKOTO 0OCTYKUBAHUS HE TpeOyeT.

4. TEKYIIUI PEMOHT

Monaynb sBISIETCS BOCCTaHABJIMBAeMbIM M PEMOHTOINPUTOAHBIM H3AenueM. B mepuon
JKCIUTyaTallid B ClIyYasX, He TpeOyIOIUX 3aBOJICKOTO PEMOHTa (MM BBI30BAa OpPHTajbI
MPEAIPHATAS-U3TOTOBUTENS) MMOTPEOUTEIIO pa3pernaeTcs CBOUMH CHJIaMH IPOU3BOJUTH 3aMeHy
BBIIIE/IIINAX K3 CTPOsl MOAYJeH ¢ ucnonb3oBanrem 3UII.

CBeneHHS O HEHUCHPABHOCTSAX 3aHOCATCS B pazaen “YdeT HEHUCHpaBHOCTEH TIpH
SKCIUTyaTalui~ Maciopra.

5. TIPABUJIA XPAHEHUA

XpaHeHre MOy MOXXET OBITh KPaTKOBpEMEHHBIM (TapaHTHHHBIM) U JUIUTEIHHBIM B
OTaIlJIMBAEMOM XPaHUITHIIIE.
["apanTHitHBIH CPOK XpaHEHUS MOJIYJIS C MOMEHTA U3TOTOBJICHHUS: 2 T0/1a.
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Cpox IUTEIFHOTO XpaHEHUs MOYJIsl B OTaruiMBaeMoM xpanumuiie: 10 ser.

[Ipu XpaHeHWW MOMYJNS CIEAYET BBIICPKHUBATH CIEAYIONINE TapaMeTPhl OKPYKaroIei
Cpempl:

- B OTAIUTMBAEMOM XPaHUJIHUINE TeMIIepaTypa BO3/yxa JIOJKHA OBITH B mipesenax ot +5 °C

1o +40°C, oTHOCHTENIBHAS BIAXHOCTH 710 80% mipu Temmiepatype +25°C 6e3 KoHAeH CaIun

BJIATH,

- coJIepKaHre KOPPO3UUHBIX areHTOB B aTMOc(epe XpaHHIIUIIA He JOKHO TTPEBHIIIATh:

e ceprmcToro rasa 20 Mr/m’ B CyTKH;

e  XJIOPHCTBIX COJIEH 2 MI/M° B CYTKH.

Monynb nepes 3akIaakol Ha JTUTETHLHOE XpaHeHue (10 MCTEYeHUH TapaHTHWHOTO CpoKa
XpaHEeHUs1) JOKEeH OBITh IEPEKOHCEPBUPOBAH.

Koncepanust 1omkHa TPOBOIUTHCS B TIOMEIIIEHUHN TIpU Temriepatype Bo3ayxa +20°C £5°C
¥ OTHOCHUTEJIFHON BIAXXHOCTH HEe Oosiee 70% 6e3 pe3kux kosnedanuii Temneparypsl. [lomernienne
JOJKHO ~ OBITh  3AIIUINIEHO OT TPOHWKHOBEHHWS B HET0 aTMOC(PEPHBIX OCAJKOB W
KOPPO3MOHHOAKTHBHBIX Ta30B (XJIOP, CEPOBOJIOPOJ, aMMHAK, CEPHUCTHIM ra3 u jp.). llpwm
MPOBEJCHUU pabOT TO TEPEKOHCEPBAIIMU ClIeyeT COONIoJaTh TpeboBaHUs 0€30MacHOCTH TIO
I'OCT 9.014.

6. TPAHCIIOPTUPOBAHUE

TpancropTHass Tapa ¥ yHaKOBKAa OOECTEUYMBAIOT  COXPAHHOCTH  MOXYJS  TpH
TPAHCIIOPTUPOBAHWKW BCEMU BHJAMH  TpaHCHIOpPTA: aBTOMO6I/I.]'[I)HBIM, KECIIC3HOAOPOKHBIM,
BO3AYITHBIM (HpI/I YCJIOBUH PasMEIICHUS MOAYJIA B TCPMETU3ZHPOBAHHOM 0TceKe) B COOTBETCTBHUHU C
TIpaBHJIaMHU TPAHCIIOPTHPOBAHUSA I'PY30B Ha COOTBETCTBYIOIIEM BHUAC TPAHCIIOPTA U IPU XPAaHCHUU
€ro B TEYEHHE CPOKOB, YKa3aHHBIX B pazjere 6.

[Ipu TpancnopTHpOBAaHWUM yMaKOBKA MOJIYJS JOJDKHA OBITH 3alluIlleHa OT MPSIMOTO
BO3JICHCTBUS aTMOC(EPHBIX OCAIIKOB.

TpaHCHOpTI/IpOBaHI/Ie BCEMHU BHJAMHU TpaHCIOPTA MOKET HOPOBOJUTHCA B CICAYIOINNUX
YCIIOBUSX:

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

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

3) atmocgeproe garienune ot 12 kI1a (90 mm pr. cr.) 1o 100 xITa (750 MM pr. CT).

[Tpu morpy3ke W BRITPYy3KEe MOJIYJIH HE OpocaTh, COOTIOAATh MEPHI TIPEIOCTOPOIKHOCTH OT
TIOBPCIKACHUA TAPHOTO AIMHKA.

[Tocne morpy3ku B TPaHCIIOPTHOE CPEJICTBO SIMUK 3aKPETUISIETCs] € TENBI0 UCKITIOUEHUS
BO3MO>KHOCTH €T0 TIPOM3BOJILHOTO TIEPEMETIICHHS.

7. TIPABUJIA O®OPMJIEHUSA 3AKA3A

[Tpr odopmiteHnn 3akaza Ha MOJIYJIH B OJaHKe 3aKa3za HEOOXOJWMO YKa3aTh CIIEAYIOIINE
JTaHHbBIE:
e “HaumeHoBaHMe” - yKa3bIBAETCs MOJTHOE HAMMEHOBAHKE MOJIYJISI C YUETOM
MOTU(UKAITIH;
e “Koin-B0” - yKa3pIBaeTCsl KOJIMYECTBO MOCTABIISIEMBIX W3/ENINN JJAHHOTO HAWMEHOBAHWSI.
Kpome Toro, B Oianke 3aka3za MOTYT OBbITh OTOBOpPEHBI OCOOBIE YCIIOBHUSI IOCTaBKH
MOJYJIEH.
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Ipuaoxenne I'

[{okosieBka cCTEMHOTO pazbeMa X1 Momyst

Konraxr | Unenr. | Konrakr | Unenr. | Kourakr | Unenr. | Konraxkr | Unent.
A2 0vVsS Al8 - C2 0VS Cl8 -
A4 +5VS A20 -BRD C4 +5VS C20 -BWR
A6 BDO A22 - Cé6 BD1 C22 -BRES
A8 BD2 A24 -DS C8 BD3 C24 IR

Al0 BD4 A26 - C10 BD5 C26 -

Al2 BD6 A28 - Cl2 BD7 C28 -

Al4 BAO A30 +5VS Cl4 - C30 +5VS

Al6 - A32 0VS Cl6 - C32 IAVASS

[{oxosieBKa 0OBEKTHOIO pazbemMa X2 MOYJIst
Konraxr | Unenr. | Kontakt | Unent. | Koutakt | Unenr. | Kontakr | Wment.

1 0OVA 14 +IN7 27 -IN13 40 +IN20
2 +IN1 15 -IN7 28 +IN14 41 -IN20
3 -IN1 16 +IN8 29 -IN14 42 +IN21
4 +IN2 17 -INS8 30 +IN15 43 -IN21
5 -IN2 18 +IN9 31 -IN15 44 +IN22
6 +IN3 19 -IN9 32 +IN16 45 -IN22
7 -IN3 20 +IN10 33 -IN16 46 +IN23
8 +IN4 21 -IN10 34 +IN17 47 -IN23
9 -IN4 22 +IN11 35 -IN17 48 +IN24
10 +IN5 23 -IN11 36 +IN18 49 -IN24
11 -IN5 24 +IN12 37 -IN18 50 0OVA
12 +IN6 25 -IN12 38 +IN19
13 -IN6 26 +IN13 39 -IN19
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