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Hacrosimee pykoBojacTtBo 1o akcrutyataruu  (PD)  pacmpoctpansiercss Ha  Bce
MOJTU(UKAITIN MOTYJISI BBOJIa aHATOTOBBIX cUTHAIOB Al-21 ceprn DK-2000, B nanbHekiem
— MOJIyNTb, W TIPEJHA3HAUECHO IS O3HAKOMIICHHS JIUII, SKCIUTyaTHPYIOIIUX MOJYJb, C €T0
YCTPONCTBOM, PUHIIATIOM pabOTHI, OCHOBHBIMHU TIPABUJIAMHU IKCILTyaTaIlH, 0OCITYKHBAHHMS,
XpaHEHHS U TPAHCTIOPTHPOBAHMSI.

JIOKYMEHT COJEP)KUT TEXHUUECKHE XapaKTEPUCTHKH MOIYJIS, a TaKkKe WH(POPMAIIHIO,
HEOOXOJMMYIO TIOJB30BATENIO JUIST TMPABWILHOTO TIOAKITIOUEHHWS] MOJIYJIsT B COCTaBe
YHHABEPCATBHBIX TMPOTPAMMHUPYEMBIX KOHTPOJUIEPOB TEXHOJIOTHYECKOTO 000PYHOBAHHUS
cepun IK-2000.

Jliist 6oree TOTHOTO TIpesCcTaBIeHHUsS 0 paboTe Moxaysst B PD mpuBeseHa cTpykTypHas
cXemMa MOJyJsl W €€ ONHCaHWe, CXeMa TOIKIIOUSHHs TAaTYAKOB, IOKOJIEBKa pa3heMoB, a
TaKXe yKa3zaHa aJipecariisi TOPTOB BBOJA/BBIBOJIA M PACTIONONKEHHE WX Pa3psIOB Ha TIMHE
JTAHHBIX CHCTEMHON MarucTpaliy.

JIyist mosTydeHusl JOTOTHUTETHHONH HH(DOPMAITHK CIIelyeT TOJIh30BAThCs HHCTPYKITHEH
0 AKCIUTyaTanuu Ha KoHTposuiep cepun DK-2000; cm. Taxxe: “VHTerpupoBanHas cuctema
pa3pabotkn mpukiIamaHOro mporpammuoro obecnedenuss CONT-Designer for Windows.
PykoBosgcTtBo  mporpammucra”, “Onucanme ¢ynknuii O6mbmmorekm MODULE.LIB.
PykoBoacTBO nonb3oBatens”, “IlakeT mpukiIaHbIX TPOrpaMM TECTHPOBAHKSI KOHTPOJIJIEPOB
OK-2000, DCS-2000 u DCS-2001. PykoBOJICTBO 110 TECTHPOBAHMIO, HAJAJKE U PEMOHTY
MOJTyJICH .

K pabGote ¢ momynem jomyckaroTcst JIMIla, W3YUYUBIIHAE HACTOSIIUN JOKYMEHT H

COOTBETCTBCHHO aTTECCTOBAHHBIC.
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1 OIIMCAHME U PABOTA

1.1 Ha3znauyeHue Momy.Jisi

[TorHOE HAaMMEHOBAaHWE MOJTYJIS:

Mopaysis BBoAa aHaI0roBbIX curuajios Al-21 AJII'B.426431.075.

Moyib OTHOCHTCS K 3JIEKTPOOOOPYIOBAHUIO OOIIETO WCIIONHEHUS W TpeHA3HAYCH IS
paboThl B COCTaBe YHUBEPCAIBHBIX MPOTPAMMHPYEMBIX KOHTPOJLIEPOB TEXHOJIOTHUYECKOTO
obopymosanus cepur DK-2000 (manee kouTposwiep), umeet 12 nudpepeHmanbHBIX KaHAIOB JIIS
MOJIKITIOYEHUST TEPMOMETPOB  COTIPOTHBIICHUSI 10 YETHIPEXMPOBOJHON CXeMe €O TIKaJIon
40...90 Om wnum 80...180 Om.

Monynb peobpa3yeT CHTHAIIBI, TTOJTYYeHHBIE C TaTYAKOB, B 12-pa3psaHbiil i poBoit Ko/,
KOTOPBIH JIOCTYTIEH JIUTSI CYMTHIBAHUS TTPOTIECCOPHBIM MOJIYJIEM KOHTPOJLIIEPA.

B 3aBECHMOCTH OT BETMYMHBI H3MEPSEMOTO COTIPOTHUBIICHUS MOJIYJIb BBIITYCKAETCS B JIBYX
MouduKaIusax (cM. Taduiy 1).

Tabnuma 1.
O6o3Hauenue udgp Jlnana3zoH u3MepsieMoro conporunjaenus, Om
AJII'B.426431.075 Al-21 40...90
AJII'B.426431.075-01 Al-21-01 80...180

Monyns  siBisleTcss ~ BOCCTAHABIMBAaeMBbIM UM PEMOHTHONIPUTOIHBIM  M3JENIHEM,
MpelHa3HAuUeHHBIM JIJISl  KPYIJIOCYTOYHOW HEMPEephIBHOM OJKCILTyaTalldd C  BO3MOXKHOCTHIO
MHOTOKPAaTHOTO BKITFOUEHHUS U BBIKJIIOUEHHS SJIEKTPOMUTAHUS B TEUEHHE CYTOK.

Paboune ycnoBus sKCITyaTalvu:

- TeMIeparypa okpyxkaroiero Bozayxa ot 0° C mo mmoc 60° C (6e3 KoHIeHCAINH

BIIaru);
- OTHOCHTENBHAS BIAXKHOCTH BO3IyXa 10 85% mpu Temmneparype matoc 25° C;
- atmocdeproe naBieHue ot 84 no 107 klla.

1.2 Texnnuyeckue XapakTepHCTHKH
OcCHOBHBIE TEXHHUECKHE XapAaKTEPUCTUKH MOJIYJISI IPUBEICHBI B TAOIHIIE 2.

TabGmurta 2

HanmenoBanue nmapamMetpa 3HaueHNe mapaMeTpa
KonmuectBO KaHaI0B BBOJA 12
Jwnanazon u3mepsiemoro curaana st TCM-50 u TCII-50, Om 40...90
Jlnanazon u3mepsiemoro curaana st TCM-100 u TCII-100, Om 80...180
BxonHoe conmpoTuBiieHne kaHaioB, KOM, HE MeHee 250
Bpems npeobpaszoBanus, MK, He OoJee 10
BpeMmst kommyTanum kaHaiga, MKC 200
[TocTosiHHAs BpeMeHH BXOHOTO QUIBTPa, MC 40
PaspsmHocTh ananoro-mudpoBoro npeodpazoBanus, OUT 12
OcHOBHasl MOTPENIHOCTE MpeoOpa3zoBanus, %o, He Oomee 0,2
JlonmomauTETEHAS TEMIIepaTypHas MOTpentHoCTh, Yo/ 10°C 0,1
["ampBaHnYecKas pa3Bsizka MEKIY OOBEKTHBIMU U CUCTEMHBIMHU 500
nensMu Moyns, B, He MeHee
ConpoTHuBieHne U30ISINN MEXKIY OOBEKTHBIMUA U CUCTEMHBIMHU 10
nerstMu MotyJist (Uiso=500 VDC), MOwm, He MeHee
Macca moayns, Kr, He Oolee 0,3
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1.3 YerpoiicTBo u padora

1.3.1 Koncmpykuua mooyia

BHemmnuit BUa MOAyNs W ero rabapuTHO-YCTaHOBOUHBIE pa3Mephbl MOJYJSl MpPUBEIEHBHI B
[Tpunoxenun A.

Moyns BBITOJNIHEH B BHJIE JIBYCTOPOHHEH TEeYaTHON IJIATHI C PACIOJIOKEHHBIMH Ha Hel
snemeHTamu. [1naTa 3akpenieHa Ha METAIITMYECKOH TTaHKe, KOTOPasl sIBISIETCS JTUIEBON MTAHEbIO
Monayns. Ha mnaHKy BbIBeJieH 3€JIeHBIM WHIUKATOpHBIM cBetoguond - “RUN”, cuyxammi mis
uHaukauu padboter ALIIL.

KoucTpykius Moayns npeaycMaTpuBaeT ero ycTaHoBKY B kapkackl cepuu CC (pa3zpaboTka
3A0 «Omukony). Kpennenue ocyrecTBisieTcsl AByMsI BAHTaAMHU.

Coenunurens cepun DIN41612 (X1) obecreunBaeT MOAKITIOUEHHE MOJYIST K CHCTEMHOMN
MarucTpajii KoHTposuiepa. Jlisg TpeodoNieHus YCHIHMS COWIEHEHUs COeAUHUTENe mpu
W3BJICUCHUH MOJTYJIS U3 KapKaca KOHTPOJUIEpa, Ha TIAHKE YCTAHOBJIEH phlYar-BhHITAIKABATEN.

B muxHe# yacT TIaHKH 3aKkpervieH Kalenb, okaHuMBarommiics pozetkoir PC50B (X2),
MpeaHa3HAYE€HHOU ISl TIOKITFOUEHHS] TEPMOMETPOB COMTPOTHBIICHUSL.

1.3.2 Ilpunyun pabomoi

Monyns paboTaeT moJl yIpaBlIeHHEM CUTHAIOB, MOCTYMAIOMIUX ¢ CHCTEMHON MarucTpaiu
CM uepes cuctemHbiit pazbeM X1. Moaynb COCTOUT W3 JBYX TallbBAaHUUYECKH H30JMPOBAHHBIX
Ipyr OT Jpyra dYacTeli: CHUCTEeMHOH U OOBEKTHOH, HJIEKTPUUYECKH CBS3aHHOW € JaTYMKaMU
curHaioB. B oOBekTHOW YacTh MOMYINsS MPOUCXOTUT (GUIBTpAIUsl aHATOTOBBIX CHUTHAJIOB, UX
yCHUIIEHUE W aHaloroBo-Iu(ppoBoe mpeobpazoBanue B 12-pa3psaubiii kof. B cuctemHo# dacTu
MOJIyJIl OpTaHU30BaH OOMEH JaHHBIMHU Yepe3 CUCTeMHYI0 Maructpaib CM, MexaHu3M 3amycka u
cunThbiBaHusl AaHHbIX ¢ AIlll, ympaBneHue BXOAHBIMH KOMMYTaTOpaMH W HEKOTOpBIE ApYTHe
GyHKIHH.

CrpykTypHast cxema MOAyJs, TMoka3aHHas B llpunoxeHuu b, collepkuT ciemayroiue
OCHOBHBIE (PYHKITHOHAILHBIE Y3JIbL:

e cxeMa QUIBTPAIIUU CUTHATIOB U 3allIUTHI BXOJIOB aHATIOTOBBIX KoMMyTaTopoB CD3;
n3oupoBaHHbId KommyTatop UK;
nctouyHukn Toxka UT;
¢ hepeHIaNbHBIN U3MEpUTEThHBIN yeunuTens NV ;

HWCTOYHUK OMOPHBIX Hanpsikenuid MOH;

ycTpoicTBO cpaBHeHHS Y C;

aHaJIOroBO-IIH(POBOI MpeodpazoBatens AlIIL;
onTpoHHas pa3Bszka OP;

cxeMa ynpasienus CY;

kBapIieBbid reHepatop KI';

cxeMa nHAuKamu CU;

O0ydep nanubix b/I;

H30JIUPYIONHHA MpeoOpazoBaTenb Hanpspkenus UITH;
cucteMHas Maractpais CM.

C®3, UK, 1Y, UOH, YC u AIII otHOCITCS K 00BekTHOM acTt, a OP, CY, KI', CU, B]I,
NITH u CM — k cucteMHOM.

[Ipuanun  paGoThl MOAyIs cocToMT B cieayromeM. Ha Bxoxg C®3 moctymaer
MOTeHIIMATBHBIA CUTHAT ¢ TepMocoripoTuBieHus. B CD3 ocyiecTBisiercss GUIbTpaIust CUrHania,
moclie Yero OH TOCTymaeT Ha BXOJABl HM30JIMPOBAHHOTO aHaioroBoro kommyrtatopa UK.
Vupasnsercs UK npu nomoru curnanoB AAO, AAl u El...E3. Curnansr popmupytotres B CVY u
npuxoat Ha MK HenocpenctBenHo ¢ OP.
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Curran ¢ BBIOpaHHOTO KaHala TOCTymaeT Ha muddepeHmuansueii Bxonq MY, rtae
MIPOUCXOMUT €ro mpuBeaeHue Kk padoueit mkane ALl pasuoit 0..5B. Koaddumnment ycnnenuns
WY mactpamBaetcsi mpeanpusiTieM-u3roropateneM. Hampspxenne casura st 1Y dopmupyercs
HUCTOYHUKOM OMOpHbIX Hampspkenndd MWMOH wu  Takke HacTpauBaeTcss MpeanpHsTHEM-
n3rotoBuresneM. st BiOOpa mKaibl MOAYIIsl ¢y T jkamimep J1. Ilpu ycranoBieHHON Ha HeM
nepembruke BeiOMpaetcs mkaia 40...90 Owm, a ipu cusaroit — 80...180 Om. C Bbixoga MY curnan
mocTymnaeT Ha BXoJl 12-pa3psaHoro nocienoBarensaoro AL, rae mo curnamy -ST npoucxoaut
ero 3amyck. [lannsie ¢ ALIIT taktupyrorest curnaiom SER ¥ cUMTBIBAIOTCS 110OCIIEI0BATENBHO 10
muann SDT ¢ ucnonszoBanuem uatepgetica SPI.

OOmBeKTHasT 4aCTh MOJYISI COAEPXKUT Takxke ycTpoiicTBo cpaBHerus YC. YC ¢opmupyet
curdan ER, curnanusupyrommii o BbIXo/e CUTHalla 3a HUKHIOIO I'PaHUIly Juara3oHa W3MepeHui
6omee yem Ha 10%. OcHOBHOE HAa3HAYEHWE ATOTO CHUTHATA COCTOUT B (POPMUPOBAHNH COOOICHHUS
0 HapyHIICHUH L[EJIOCTHOCTH JIMHUU CBSI3U C IaTUYMKOM.

Jlnst obGecriedyeHusl raJiIbBAHMYECKON pPa3BSI3KM MEXJIy CUCTEMHOW M OOBEKTHOW 4acTsIMH
MOJIyJIsl CIy’KaT onTpoHHas pa3psizka OP u u3onupyromuii npeodpazorarens Hanpsiokenuss UITH.
OP oOecrmeunBaeT ralbBaHWUYECKYIO pa3Bs3Ky CHTHaIbHBIX 1eneit a WIIH ¢dopmupyer
crabmm3upoBanHbie HarpspkeHust +12VA u -12VA nist nutanust 00HEeKTHON 9acTH MO,TYJISI.

OcHoBoO# crcTeMHOI yacTi MoAyJis siBnsieTcs: cxema ynpasienust CY. OcHOBHOH 3agaueit
CY smasercs 3anyck ALl no xomanzne nporeccopHOro Mojaysisi KOHTPOJIEpa U CUUTHIBAHUE C
ATl nannpix 00 u3mepenusix. Paboraer CVY cnemyromum obpazom. [lpu mepexone curnama —
BRES B cocrostHme oTHYecKkoi enuHUIB TporcxouT naumanm3anus CY. bydep nanasx bJ]
OCHOBHOE BpeMsi OTKpBIT Ha 3anmuck co ctopoHbl CM (curnan DIR He axtuBeH). Korma
MIPOIIECCOPHBIN MOJTYJTh (pOpMHUpPYET KOMaHIy 3alliuCH aapeca KaHaja (aKTHBHBI CHTHAIBI BHIOOPA
matomecta —DS, 3amucu B moayns —-BWR, aapec wetnsiit, T. e. Mmaaammii pa3psia aapeca BAO
paBeH HYJIO), aJpec KaHala CUMTHIBAETCS ¢ MUHBI JaHHBIX CM U 3amuckiBaeTcsl BO BHYTPEHHUN
peructp CVY. 3anuch He MPOUCXOAMT, €CIM BO BpPeMs MPUX0Ja KOMaH/bI 3allUCH ajpeca KaHaia
aktuBeH curHan BUSY, curnammsupyromuid o tom, uro ALII BeimonusieT nmpeobpa3oBanre Uiu
MTPOUCXOJIUT CUUTHIBAHME JAHHBIX (cM. HUXke). OJTHOBPEMEHHO C 3alHUChIO ajpeca 3alycKaercs
100-MUKpOCeKYHIHBIM TaliMep 3aJepXKW TpepbiBaHus, BXojsmuii B coctaB CVY. Ilocne
cpabatsiBanus TaliMepa Ha CM BbIcTaBisieTcsi cUrHal 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,
KOIJIa NMPUXOJUT KOMaHJ/ia Ha YTeHHWE JaHHBIX (aKTUBHBI CUTHAJBI BbIOOpa miaromecta —DS u
yteHus u3 Moyt —BRD).

ITocne mpuxona komansl Ha 3amyck ALLIT (akTuBHBI cUrHaIBl BEIOOpaA mnaTtomecta —DS,
3anvcu B Monynb —BWR, aapec HeueTHsIi, T. €. Miuaammuii paspsn aapeca BAO paseH equHUIE),
ecmu curHann BUSY He akTuBeH, HauwHaeTcs: (OPMHPOBAHWE BPEMEHHOW JHMarpamMMmbl 3amycka
ALIl n cunteiBanust MaHHBIX. Jns QopMupoBaHUST BpPEMEHHOW JWarpaMMBbl HCIIOJIB3YETCS
takroBass dactora CLK IN (1 MIn), ¢opmupyemas kBaprieBbiM renepatopom KI', kotopas
nenutcss Ha qBa BHyTpeHHUM nenutenem CVY. Cuauwama curnan BUSY ycranaBnamBaercs B
AKTUBHOE COCTOSIHUE (JIOTMYECKOro HyJs). OTHM e CHTHAJIoOM cOpachiBaeTCsi BHYTPEHHUH
cuetunk CY, oTBeHaromuii 3a ((opMHUpPOBAHKE BPEMEHHOM JTuarpammel. Uepes 2 MKc hopMupyeTcst
curHan -S, mo 3agHeMmy ¢poHTy kotoporo 3amyckaetcst ALIIL. Yepes 20 mxe CY HaumHaer
¢dopmupoBars Ha jauHAKA SC TOCIIEAOBATENFHOCTh W3 16 WMIYIIBCOB JUTUTEIHHOCTRIO | MKC U
CKBKHOCTHIO 1, KOTOpBIMM TakTupyeTcsi cuuThiBaHue MaHHBIX ¢ ALIIT mo muaun SDATA. Yepes
8 MKkc mocie gpopmupoBanus mocieaHero ummyiasca curaal BUSY cammaercs. Jlanubsie ¢ AT
MPEJICTABISAIOT co00M 16-pa3psiAHbIN MOcieIoBaTeNbHbBIM KO, YeThIpe CTaplIuX paspsiga PaBHbBI
HYyJIIO0, Aaiiee ciemayeT 12-paspsanbrii pesynbrar npeodpazoanus. Kox AILIl 3anmceiBaeTcst BO
BHYTpeHHUH 12-pa3psaHbiii caBuroBeiii peructp CY, oTKyza MOXeT ObITh CUMTAH 10 KOMaHje
MTPOLIECCOPHOTO MOJIYJISL.
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UreHne TaHHBIX W3 MOIYJIS TPOM3BOIMTCS B JIBa TIpUEMa: CHAYajIa CYMTHIBAIOTCS MIIA IITIAE
BoceMb OutT koma ALl (mmammmii GaliT naHHBIX), a 3aTeM YeThIpe cTapiiux OWTa W JiBa
CTaTyCHBIX OWTa — OWT TOTOBHOCTH W OWT BBIXOJIa 3a HIDKHIOIO TpaHWIy auanazoHa. llocie
MPHUX0JIa KOMaHJIbl YT€HHUS (aKTMBHBI CHTHAIIBI BBIOOpa TutaToMecta —DS  9TeHus U3 MOIyIs —
BRD) cammaercs curnan upepsBanust IR, Oydep manabix mpu momomm curHama DIR
oTKpbIBaeTcs Ha BeIBOJ. Ha mune ganasix CY DO...D7 nosBisitoTess Mutanvi uim crapimii 0aiT
naHHbIX (cM. Tabu. 3). O paboTe ¢ MOJyJIeM ¢ TOUKH 3pEHHSI TPOrpaMMHOT0 00eCrieueHust — CM. II.
1.3.3.

JUis MHAWKAUU pexkuMa pabOoThI MOIYNs CIyXuT cxema wHaukanun CU, cBeueHmem
3eJIEHOT0 MHIMKAaTOpa W3Belaroliasi 00 akTHBHOI paboTe Mo TyJIsl.

C®3 mmeer 12 WACHTUYHBIX KaHAJOB, KKABIH M3 KOTOPBIX BKIIOYAET B ce0s1 QUIBTP C
MOCTOSIHHOM BpemMeHn mpuMepHo 40 MC W cXeMy TOJCTPOHKH KOX(PQHUIMEHTA TepenayvH.
[Tocnennsist MO3BOMISIET TPU TTOMOIIM TTOAOMPaeMBbIX pe3uctopoB R49..R60 (mus 1...12 kananos
COOTBETCTBEHHO) W3MEHSATH Kod(pduiment meperadn kKaHajaoB B mpeaenax +0.5% ot
HOMPHAIBHOTO 3HAYSHHS. JTO MOXET MOTPeOOBATHCS MPH JUIMTEIHHOW AKCIUTyaTaIllid MOTYJIS,
ecmi k09 (UIUEHT Tiepesauyn  KaHalla W3MEHWJICS BCIEJCTBHE E€CTECTBEHHOTO CTapeHUs
anemenToB CD3. Tlporeaypa noacTpoitky KaHAIOB MOYJIsl TOApoOHO ommcana B 1. 1.3.4.

WK BemosHeH Ha aHANOTOBBIX KommyTtatopax ADG409 ¢upmer Analog Devices (manee
AD), 3ammrtanepIX HanpsokermeM *12 B. MY moctpoen Ha ocHOBe TU(EpeHITHATEHOTO
m3meputenbHoro yeunurens AD620 (AD). ALII Beinonnen Ha 6aze mukpocxembl AD7893 AR-5
(AD), xotopasi mpejacTaBisieT codoit 12-pa3psaubiii ALl mocnemoBaTenbHOTO TIPUOIHMIKEHUS C
nocnegosareabHbM (SPI) Bbixogom u mikanoit 5 B. ALl 3anutan ot Hampspkenus +5VA,
dopmupyemoro mumkpocxemoit MC78L05. Ocuoroit MOH sisiercss MUKpocxeMa HCTOYHHKA
onopHoro HanpspkeHuss AD780 (AD). OP noctpoena Ha BbICOKOCKOPOCTHBIX onTpoHax HCPL-
0630 ¢upmer Aligent Technologies u crangapTHbIXx ManoradapuTHbIX (st ynpasienus NK)
orrrporax TLP-281 ¢upmer Toshiba.

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

B kauectBe WITH wncnons3oBan DC-DC kouBeptop ¢upmber TRACO tuma TMR-2422
o0ecrieunBalOINil rahbBAaHUYECKYIO pa3Bsizky He meHee 500 B w crabmnm3anuio BBIXOJIHOTO
HanpsbkeHus +12VA.

[{oxoneBka pazpeMoB MojyJist npuBereHa B [Ipunoxennn B. Ilpumep noaxmodeHus k
MOJTYJTIO JIATYNKOB TeMIepaTyphl npuBeeH B [Iprnoxenun I

1.3.3 Ilpocpammmnoe obecneuenue

C TOuKM 3peHHsI TPOrpaMMHOTO o0ecrieueHus: MOYJIsl OH COZIEPXKHT JBa OpTa BBOJA U JBa
BbIBOJIA. [Ipu 3arpy3ke nepBoro mopra BbIBojIa BO BHyTpeHHUH peructp CVY 3amuchiBaeTcs aapec
kaHana u3onupoBanHoro kommyratopa UK. OnnoBpemenno B CY mpoucxXouT 3aiyck Taitmepa
3aJIEpXKKH TIpephiBaHusl, yctanapnupaercss Out roroBHoctu BUSY, UK monkmouaer tpebyemoe
HampaBiieHHe. 3aTeM BBINOJHSETCS BpeMeHHas 3ajepkka 100 Mkc Juisi  yCTaHOBIIEHUS
m3mepsiemoro Hanpspkenus: Ha Bxoje Allll ¢ Heobxoammoit TOYHOCTHIO, OOHOBIISIETCSI CTATYCHBIHA
OWUT OMMOKYM BBIXOJA CHUTHANA 32 HUKHIOIO TPaHUIy pabodero amamazoHa, GOpMUpPYETCsl CHTHAI
npepbiBanus IR u caumaercs Out rorosHoctu BUSY.

[Ipu 3arpy3ke BTOpPOTro MopTa BIBOJA MPOUCXOAUT COOCTBEHHO 3aIlyCK MpeoOpa3oBaHUs B
AL, ycranarnuBaetrcs 6ut rotoBHocTH BUSY, BhIMONHSIETCS TTpeoOpa3oBaHne W CUATHIBAHHE
JTAaHHBIX BO BHYTpeHHUH cBUTOBHIi peructp CVY.

Taxum o6Gpazom, aiis iporpaMMHON noaziepkku Moayiist Al-21 Heobxoaumo 3arpy3uts CY
KOJIOM HYKHOTO ajipeca KaHajla M, CUHTHIBAas BTOPOH MOPT BBOJA, JIOXKIATHCS YCTAHOBIICHUS
CTaTyCHOI0 OWTa TNOTOBHOCTH B €JIMHUYHOE COCTOSIHME. 3aTeM ClelyeT IPOM3BECTH 3arpy3Ky
BTOPOT0 MOpTa BbIBOJA (coAepkumoe OalfTa NaHHBIX IIPU ATOM HE MMEET 3HAUeHUs) JUIS 3alycKa
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npeo6pazosanus B ALIIL. Ilocne aToro, cuntsiBasi BTOpoi OPT BBOJA, JOXKAATHCS YCTAHOBIICHUS
CTaTyCHOI'0 OMTa FTOTOBHOCTH U CUHTATH COJIEPKUMOE TIEPBOT0 MOPTa BBO/IA.

AnbTepHAaTUBOM pPa0OTHI MO MPUHILMITY MNPOTPAMMHOTO 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-21 moctyneH no moOomy yeTHOMY ajpecy (MIIaalIuit
pa3psia aapeca BAO Ha cucTeMHON MarucTpaiv paBeH HYJIIO) B IIpejiesiax MIaToMecTa, B KOTOPOM
YCTaHOBJIEH MOJTyJIb, BTOPOH - TI0 JII0O0MY HeueTHOMY. [lepBhIii MOPT BBOIa IMEET JIFOOO YETHBIHA
azpec, BTOPOH - HEUETHBIN.

[lepBrIit OPT BBOJA COAEPKUT MIIaIIINE § pa3psi/ioB pe3yibTaTta npeoOpazoBaHusi, BTOPOH -
crapmue 4 paspsga u 4 paspsjia craryca (CTtaTycHble OWTHI). PacronoxeHne mepeuncIeHHBIX
pa3psiIoB Ha NIMHE JAHHBIX CHCTEMHON MAruCTpaid TPHU OTEpAIMsIX BBOJA/BBIBOJA TIOKA3aHO B
tabnure 3.

Tabmuma 3
ITopT BBOAA Pa3psig muHbBI JaHHBIX
HJIH BBIBO/AA BD7 BD6 BD5 BD4 BD3 BD2 BD1 BDO0
IlepBsrit IOpPT BBIBOAA - X X X X A3 A2 Al A0
anpec kanaiga MK
Bropoii mopt BeIBOJA - X X X X X X X

3amyCcK MpeoOpa3oBaHus

IlepBsrit IOpT BBOJIA -
muamwit 6ait AT

Bropo#i mopt BBoa — cTapiue
paspsizbl AL u craTycHbie OUTHI

B Tabnuite ucnons3yroTes creayrome 0003HaueHUS:

e A0...A3 - agpec kaHana u3oiaupoBaHHOro kommyrtaropa UK;

e DO0...D11 - nBeHaanaTHpa3psIHBINA pe3yabTaT MpeoOpa3oBaHus;

e ERR - curnan ommOku, MpUHUMAeT €JUHUYHOE 3HAUEHHE TPH BBIXOJIE CUTHATA 3a
HIDKHIOIO TPaHUIly pabodero quana3zoHa;

e BUSY - Out rotoBHOCTH (3ampeTa olepaiuu), MPUHUMAET HyJIeBOe 3HAYCHHE eCIH
npoucxoauT nepekaouenne MK wim npeodpazopanme ALIIT (Momyns 3aHAT);

e X -conmepxumoe OUTa HE UMeET 3HAUCHUSI.

A):[pecaum[ H30JIMPOBAHHOI'0 KOMMYTATOpa MW IIOAKIKOYACMBIC K €ro BXOJaM CHI'HAJIbI
IICPCUYUCIICHEI B T3_6J'II/ILIC 4,

D7 D6 D5 D4 D3 D2 D1 DO

ERR X X BUSY | D11 D10 D9 D8

TabGmnura 4
L0 Anxpec kanajia
kanajga UK
A3 A2 Al A0 Ha3ssanmne curnajia, noakawouaemoro k UK

1 2 3 4 5 6

1 0 0 0 0 1 M301MPOBAHHBII KAHAJ
2 0 0 0 1 2 M30JIMPOBAHHBIN KaHAJ
3 0 0 1 0 3 M30JIMPOBAHHBINH KaHAJ
4 0 0 1 1 4 N30,IMPOBAHHBIN KaHAJ
5 0 1 0 0 S n30,IMPOBAHHBIN KaHAJ
6 0 1 0 1 6 M30,IMPOBAHHBIN KaHAJ
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[Tponomxenne Tabautie! 4

1 2 3 4 5 6

7 0 1 1 0 7 N30/IMPOBAHHBIN KAHAJ
8 0 1 1 1 8 m30MpoBaHHBIN KaHAJ
9 1 0 0 0 9 N30,IMPOBAHHBIN KaHAJ
10 1 0 0 1 10 M30,IMPOBAHHBINH KaHAJ
11 1 0 1 0 11 n30,IMPOBAHHBINH KaHAJ
12 1 0 1 1 12 M30,IMPOBAHHBINH KaHAJI

Jlnst momyuyeHus: Ooliee MONHON WH(OpPMAIMKM O TTPOTPAMMHOM OOECTIEUeHUH MOJYJIS CM.
omucanus “VHTerprupoBaHHasl cucTeMa pa3pabOTKU MPHUKIATIHOTO MPOrpaMMHOTO oOecreueHust
CONT-Designer for Windows. PykoBoacTBO miporpammucta” u “Onucanue GyHKIHM OUOIHOTeKH
MODULE.LIB. PykoBoJicTBO MOJIb30BaTENS .

1.3.4 Pezynuposka

[Ipu nuTensHOM AKCIUTyaTallii MOJIYIIsl BCIIEJICTBUE €CTECTBEHHOTO CTapeHUs SJIEMEHTOB
UIM  pPEMOHTa M 3aMeHBl DJIEeMEHTOB MOJYJISl MOXET BO3HHUKHYTH HEOOXOIMMOCTH B
JTOTIOJTHATENTFHON  HacTpolike. BrimonmHsercs oHa B cieaylomeM mnopsake.  Moaynb
yCcTaHABIUBAETCS Uepe3 MEPEXO0IHYIO ATy B CTEHAOBHIN BRIUUCIUTENHHBINA OIOK U K €r0 pa3beMy
MOJKITIOYAIOTCS] ATAJOHHBIA MCTOYHUK CHUTHAJIOB Kjacca TOYHOCTH He xyxe 0.04 (Mara3zun
conpotuBnenuit). JlomyckaeTcss MpOU3BOIUTE HACTPOMKY MOJYJS HEMOCPEICTBEHHO B COCTaBe
KOHTpOJUIepa, YCTAHOBUB €T0 Ha COOTBETCTBYIOIEE IIATOMECTO uepe3 mepexoaHyro miaty. [lpu
ATOM KOHTPOJUIEp JOJDKEH OBITh BBIBEJIEH W3 YIPaBICHUS TEXHOJOTHYECKHM TIPOIIECCOM, a
KOHTPOJh HM3MEpPEeHHH OIDKEH IPOBOJUTHCS C HCIOIB30BAHUEM HMMEIOIMUXCS TPOrPaMMHBIX
CPEICTB, €CM TpH ATOM oOecleunBaeTcsl J0CTaTOuHAs TOYHOCTH oToOpakeHus koma AIIIL
3armycTuB MporpaMMy TECTUPOBAHHUS MOJYJS, MOKHO TPUCTYMUTH K HACTPOMKE MO cleayrolei
METOJIUKE:

e  [OCJIeOBATENFHO MOAKIIOUAs KO BCEM KaHallaM MOJYJISl Mara3uH CONPOTHUBIEHUH (cxema
MOJIKIIIOUEHHUs] JaTYiKoB mpuBeneHa B Ilpunmoxkenuu '), coctaBuTh TaOIMUIly 3HAUYEHUU
BbIXoAHOTO Koaa AIIll mpu ycTaHOBNEHHBIX Ha Mara3uHe BeJIMUHWHAX COMPOTHBIICHUS,
paBHBIX 1%, 25%, 50%, 75%, u 99% pabodeii mKaIBl MOTYIIS;

e  BBIOpaTh KaHaJ, UMEIOIUH Hanbotee OJIM3KUE K Cpe/THel BeTMUNHE 3HAUCHUSI KOJIOB;

® TMOAKITIOYMB K ATOMY KaHaIy Mara3uH COMPOTHBICHUN, C TMOMOIIBIO MOJCTPOCYHBIX
PE3UCTOPOB (paCIONIOKEHHE TOACTPOCUHBIX PE3UCTOPOB Ha IIaTe MOMYJS MPHUBENEHO B
[Tpunoxxenun J1) R181 (cnBur) u R176 (ycunenue) nobutbes 3HaUE€HUH BBIXOJHOTO KOJIa
AIIT 39.43, 1022..1026, 2046..2050, 3070.3074 wu 4052..4056, nnsg 3HaveHUi
CONPOTUBIICHUs, paBHBIX 1%, 25%, 50%, 75%, m 99% paboueii mMKanbl MOIYJIS
COOTBETCTBEHHO.

Cwum. takxe: “[lakeT mpUKIaIHBIX MPOrpaMM TecTHpOBaHUs KOoHTpoiepoB DK-2000, DCS-
2000 u DCS-2001. PykoBOoICTBO MO TECTHPOBAHUIO, HaJIaJAKe M PEMOHTY MOAyJIeH
AJII'B.490609.004 JI1.

1.4 CpeacrBa u3mMepeHusi, HHCTPYMEHT H MPUHAAJIEKHOCTH

Moaynb, HWCHONB3yeMBI B KadeCTBE W3MEPHUTEIBHBIX KaHAJIOB KOHTpOJUIEpA CEPUHU
OK-2000 u mpuMmeHsieMbIi B cdepax pacnpoCTPaHEHHS TOCYIAPCTBEHHOTO METPOJIOTHYECKOTO
KOHTPOJISI W HAJ30pa, TOJUICKUAT TIEPBUYHONW TIOBEPKE JO BBOJA B OJKCIUIyaTallWMIO W
TIepHOINUYEeCKOi TOBEPKE B ITpoliecce dKCIUIyaTalui. B ocTaibHBIX cliydasx MOyJb KaluOpyeTcs.

[lepmonnueckass moBepka (KaJMOpPOBKA) TIPOM3BOJUTCS B CPOKH, YCTAaHOBIICHHBIE
MPEANPUITHEM-TIOTPEOUTETIEM B 3aBUCUMOCTH OT YCJIOBUM M OCOOCHHOCTEN KCIITyaTalliu, HO HE
pexe oaHoro paza B 2 roja. [loBepka (kammOpoBKa) MOJyJIsI BBITIOJHSETCS B COOTBETCTBUU C
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MHCTpyKImen “V3MepuTenbHbIe KaHAIbl YHUBEPCAIBHBIX MPOrPAMMHPYEMBIX ITPOMBIIIIEHHBIX
kouTposutepoB cepun IK-2000. Metoauka nmosepku* AJII'B.420609.001 WI1.

1.5 MapkupoBka

MapkupoBka MOIyns JOMKHA OBITH HaHECeHa HETOCPEICTBEHHO Ha M3JeNhe WU Ha
MPUKPETIIEMBIHM K M3JeNIUI0 HAKIIaTHOU JIEMEHT U CoJepKaTh:

e HauMeHOBaHMeE U (WJIK) MUdp U3IENHUS;

® TOBApHBIM 3HAK WM HAUMEHOBAHUE MPEATIPUATUSA-U3TOTOBUTEIS,

® 3HAaK YTBEPXKICHUS THUIIA CPEJCTB U3MEPEHMUIA;

® 3aBOJICKOM HOMED U T BBITyCKa.

[Ipumeuanue. 3HaK yTBEpXKACHUS THUMNA JOIMYCKAETCS HAHOCHUTH HA THUTYJbHBIE JTUCTHI
AKCILTYaTaIllHOHHOHN TOKYMEHTAIUU TUIOTPaCKUM CIIocoOoM.

1.6 Tapa n ynakoBka

TpancnoptHast Tapa, B KOTOPOH TOCTABJISIOTCS MOYJIH, MPEJICTABISET COO0H JOIMATHIMA
Hepa30OopHBIN, MJIOTHBIM SIMMK C TOPIEBBIMM CTEHKaMH, COOpaHHBIMM Ha YeThlpeX MmiaHkax. Ha
SIIIIAK HAHOCSTCSI OCHOBHBIE, JOTIOTHUTENBHBIC U TIpeaynpeauTenbubie 3aaku mo ['OCT 14192-96.
BuyTpennue crteHku siuka oouTtsl (BeicTiaHbl) Oymarot bY-b mo I'OCT 515-77. llepen
YIIaKOBKOM B TPAHCHOPTHYIO Tapy MOJYJH TOMEMIAIOTCS B YKJIQJOYHBIM SIIUK. YKIaJA0YHBIN
SIAK TpecTaBisieT codor GyTisip 3 roppuposanHoro kaprona T-30, TOCT P 52901-2007. B
0JIHOM TPAHCHIOPTHOM SIITMKe pa3mernaercs 20 yKiIaJ04YHbIX SITUKOB.

[Tpy HeoOX0IMMOCTH HOBOW TPAHCIIOPTUPOBKHU YIAKOBKY MOJIyJIEH clieayeT IPOU3BOIUTh
B HOpPMaJIbHBIX KJIMMATHUECKUX YCIOBHUSX B CIIEAYIOLIEH 1MOoCiIe10BaTeIbHOCTH:

1. Kaxp1ii MoJtyis 3amanBaeTcs B MOJMATHIICHOBBIN TTaKeT U YKIIabIBA€TCS B OTJACIBHYIO
KOpPOOKY BMeCTE C COITPOBOJAUTENLHOM IOKyMEHTaIueH.

2. KopoOku ¢ monynsMu B koimyecTBe 20 IIT. yNakOBBIBAIOTCS B YKJIQJAOYHBIN SIIHK.
VKIamouHbIi  SAIAK TIOMEIIaeTesl B TapHBIA. [IpOMexyTKu 3amoiHSIOTCS TOPpPUPOBAHHBIM
kaptonom T-30, 'OCT P 52901-2007;

3. TpaHCTIOPTHBIN SIUK MAPKUPYETCS:

- MaHUNYJISIMOHHBIMM 3Hakamu: '"boutcs ceipoctu", "Bepx. He xanToBars',
"OcTopoxkKHO, XpyTIKoe";

- OCHOBHBIMHM HQJANUCSIMM - TOJIHOE WJIM YCIOBHOE€ HAaWMEHOBaHHME TIpy30MoJyvarers,
ITyHKTa Ha3HauY€HUs C yKa3aHWeM, Tp1 He0OXOAMMOCTH, TyHKTAa Meperpy3Ku;

- JIOTIOJIHUTEIBHBIMA  HAJOUCSIMU - T[IOJHO€ WJIM  YCIOBHOE HaWMEHOBaHHE
Ipy300TIPABUTENSI 1 HAUMEHOBAHUE ITYHKTA OTIIPABJICHHUSI;

- WHQOPMAIMOHHBIMH HAJINUCSIMH - Macchl OpYTTO W HETTO TpPy30BOTO MecTa B
KHJIOTpamMmax, rabapuTHbIe pa3Mepbl IPy30BOTO MeCTa B CAHTMMETpax U 00beM Ipy30BOTO MecTa
B KyOMUECKUX MeTpax.

TpancmopTHass MapKUpOBKAa HAHOCHUTCS Ha (aHEpHBIE WM METALUTHYECKUE SIPITBIKH.
[Topsimok pacmosioxeHuss MapKApPOBKH Ha OJIHOW M3 OOKOBBIX CTeHOK cooTBeTcTByeT ['OCT
14192-96 Ba Tapy. MapkupoBKYy HaHOCAT KpacKod 10 TpadapeTy WM OT pPyKH OBICTPO
BBICBIXAIOIEH, BOAOCTOUKOM, CBETOCTOMKOM, COJIECTOMKON KpPAcKOM, IMPOYHOM HA CTHUPAHUE U
pasMbiBanre. (OCHOBHBIE HaANWCH  HaHoOcATCsT  BbICOTOM  30MM. JlomosiHUTENbHBIE U
WH(POPMAIIMOHHBIE HAJIITICH HAHOCSTCS BBHICOTON 10MM.

[Tocne ykiaaku MOAyse B TApHBIN SITUK, TIOCIETHUN OOTSITHBAETCS 110 TOPIIAM CTATHHOM
uenabHoi neHToi cedenuneM 0,4 x 20 MM u nmomOupyertcs. [ImoMOBI Ji1st peoTBpallieHns OT
MOBPEXKICHUS IPU TPAHCHIOPTUPOBAHUY PACTIONAraloTcsl B IIyXUX OTBEPCTUSIX OOKOBBIX CTEHOK U
3aIUINAIOTCS CKOOAMHU.

B Teuenme rapaHTHHHOTO cpoka TOTpeOMTENh JOJKEH COXPaHSTh YHNAKOBKY
(YnaxKoBOYHBIM U TPAHCIIOPTHBIH SIIUKH), B KOTOPOH MPUOBLIM MOTYJIH.
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2 HCHOJBb30OBAHMUE ITO HASBHAYEHUIO

2.1 DkeniyaTanuyuoHHbIE OTPAHUYEHUS

HpI/I OKCILTyaTallul MOJIYJIA HCO6XOI[I/IMO CJIicaoBaTb BCEM pPEKOMCEHAAIIMAM B IIOJTHOM
COOTBCTCTBHU C pa3cjiaMHd HaCTOAIICTO PO. KpOMC TOro, HCO6XOI[I/IMO BBIITOJIHATH MCECTHBIC
HHCTPYKIHH, ,Z[CﬁCTBy}OH_[I/IC B JJaHHOM OTpacC/id IPOMBIIMIJIICHHOCTH.

2.2 IloaroroBka MoayJisl K HCIOJIb30BAHHIO

[locne mnomydeHus, UIMTENBHOTO XPAHEHUS WIM TPAHCHOPTHPOBAHUS MOMAYJIS B
TPaHCTIOPTHOM Tape HeoOXOAMMO NPOM3BECTH BHEITHHM OCMOTpP TPAHCHOPTHOTO M YKIIAJTOYHBIX
SIIIIAKOB ¥ TPOBEPUTH [EJIOCTHOCTH YIIAKOBKH.

IIpy oOHapyXeHMM HapylIeHUs! 1LEeJOCTHOCTH TPAHCHOPTHOW WM YKJIQJ0YHON Tapbl
HEOOXOJIMMO  COOOIIMTH O HapyMIeHWW TPeAnpusThio - u3roroButemo. JlanbHel1as
JKCIUTyaTalusi MOLYJIsl BO3MOHA TOJBKO C PA3PEIICHUS IPETPUSATHS - U3TOTOBUTEIISL.

Ecay 1esocTHOCTH Taphl HE HAPYIIEHA, MOJIYJIb CIIEAYET U3BIC€Yb U3 YIAKOBKH, IIPOBECTH
BHEIIIHUI OCMOTP HA OTCYTCTBHE MEXAHUUYECKHUX ITOBPEXKIACHUN U IPOBEPUTH €0 KOMIUIEKTHOCTD.

B ciywae xpaHeHuWs WM TPAHCHOPTHPOBAHUSI MOIYJS TIPU TEMIEPATypPEe HUKE HYIIS
T'PaJIyCOB, BBIJIEPKATH €r0 B HOPMAJIBHBIX YCIIOBUAX B TeueHUE |12 9acos.

2.2.1 Ilopaook ycmaHoeéKu

[lepen HawanoM MOHTaXa MOJYJb CIEAYET OCMOTPETh M IPOBEPHUTH IEJIOCTHOCTH
3JIEMEHTOR TIJIATHI, MEUYATHBIX TTPOBOJHUKOB U OTCYTCTBHE TOBPEKIEHUH pa3zbeMoB. [Ipu pabote
C MOJyJieM He JIOMyCKAIOTCS yAapbl, MEXaHWUYECKHE TOBPEKIACHUS, TPUIIOKEHUE OO0JIBIINX
YCHJINH TIPH CTHIKOBKE PA3hEMOB.

BHUMAHHE! He pexomenoyemca ycmaHagiueéams mooyab paoom (8 coceoHee
naamomecmo) ¢ npoueccopuvimu mooyaamu (CPU-03, CPU-20) u ceéaznvimu mooyaamu (C-
02). Taxkaa ycmano6ka He npueeoem K He2AMUBHBIM NOCACOCHBUAM O0JIA IJ1eMEHHO08
KOHmMpO1epa, 00HAKO MOYHOCMb uzMepeHuil mooyaa AI-21 (cmabunvHocmb 6b1X00HO020
K00@) Modcem yxXyouiumscA.

[Ipm nepBOHAYANIEHON YCTAaHOBKE MOJTyJIEH CIIEAYET BBINOJIHUTH CIEAYIOIMNE JEHCTBAS:
e YCTAaHOBHUTH MOJYyJb B Tulatomecto 30HBI C wmimm D kapkaca KoHTposuiepa (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 nopaoKoeblmMu
HOMepamu naamomecma Kapkaca KOHmpoiepa u pazvemd, YCHIAGHOGIEHHO20 HA Kapkace.
Ilpucoeounenue u omcoeouHeHue pazvLemMoé MoOyJ1a OONNHCHO RNPOU3EOOUMbBCA NpU
OMKII0YeHHOM NUMAHUU.

2.2.2 Ilepsuunasa nosepka
Ecim  wmomyns mpumensietcss B cdepax  pacnpoCTpaHEHHS]  TOCYJIAPCTBEHHOTO
METPOJIOTHYECKOTO KOHTPOJST W HAA30pa, OH TMOJUIKHAT MEPBUYHOM TMOBEpKE O BBOJA B
JKCILTyaTaluIo.
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2.3 Ucnoan3oBaHue MOIYJIsl

[Ipexxme wyem HadaTh pabOTy ¢ MOAyJNIEeM, HEOOXOAUMO O3HAKOMHUTBCA C
AKCILTyaTallAOHHON JTOKyMEHTAaIuel U KOHCTPYKITUEeH MOTyJIsl.

[IpucoenuHeHne W OTCOCAWMHEHHE PA3BEMOB MOJYJS JIOJDKHO ITIPOU3BOJMTHECS TIPH
OTKITFOUEHHOM ITHTaHHH.

JIns  mpaBuIbHOM pabOTBHI MOMYNS HEOOXOIUMO TakKe OOeCIHeUuTh HaAeKHOe
3a3emyieHHe KoOHTposulepa. He gomyckaercss Hamuuue “TeTens” B CXeMe 3a3eMIICHHS.
TepMoMeTphl CONPOTHUBIEHUS MOKHBI TOJKIIOYAThCS K MOJAYIIO Yepe3 SKpaHHPOBAHHYIO
BUTYIO TIapy.

3 TEXHHUYECKOE OBCJIYXNBAHUE

Paborarommuit MOy T TEXHUYECKOTO OOCTY)KUBAHUS HE TpeOyeT.

4 TEKYIIUNA PEMOHT

Monaynb sBISIETCS BOCCTAHABIMBAeMbIM W PEMOHTHONPHUTOJHBIM H3AenweM. B mepuon
JKCIUTyaTallid B CIyYasX, He TpeOyIOIUX 3aBOJICKOTO PEMOHTa (MM BBI30BAa OpPHUTajbI
MPEANPHATAS-U3TOTOBUTENS) MMOTPEOUTEIIO pa3pernacTcs CBOUMH CHJIAMH ITPOU3BOJUTH 3aMeHy
BBIIIIE/IIINAX U3 CTPOst MOAYyJeH ¢ ucnonb3oBanrem 3UII.

CBeleHHS O HEHUCHPABHOCTSAX 3aHOCATCS B pazaen “YdeT HEHUCHpaBHOCTEH TIpH
SKCIUTyaTalu| Maciopra.

5 TIPABUWJIA XPAHEHUSA

XpaHeHre MOy MOXET OBITh KPaTKOBpEMEHHBIM (TapaHTHHHBIM) U JUIUTEIHHBIM B
OTaIIMBAEMOM XPaHUJIHIIIE.

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

Cpox IUTEeNBHOTO XpaHEHUs MOYJISl B OTalIMBaeMoM XpaHumuiie: 10 ser.

[Ipm xpaHeHWH MONyN CleIyeT BBIACPKUBATH CIEAYIONINE MapaMeTphl OKpYyKarolei
Cpebl:

- B OTarIMBaeMOM XPaHUIIHUINE TeMIlepaTypa Bo3ayxa JI0JDKHA OBITh B MpejenaxX oT IUToC 5

°C no mmoc 40°C, oTHOCHTeNbHAas BIaXHOCTH 10 80% mpu Temmneparype matoc 25°C 6e3

KOH/IEHCAIlUH BJIATH;

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

e cepHHcTOro raza 20 MI/M° B CYTKHU;

e  XJIOPHCTHIX COJICH 2 MI/M° B CYTKH.

Monyns nepen 3akiafkoil Ha JUIMTENbHOE XpaHeHHe (IO UCTEUYEHUH TapaHTHUHOTO CpoKa
XpaHeHHs) T0JKeH OBITh IepeKOHCEPBUPOBAH.

Konceppanus momkHa TpoBOAUTECS B MMOMEIIEHUU TIPU TeMmIlepaTtype Bo3ayxa 1itoc 20°C
+5°C ¥ OTHOCUTENbHON BIAXHOCTH He Oonee 70% O0e3 pe3kux koneOaHWU TeMIepaTyphl.
[Tomemenne AOMKHO OBITH 3AIMUINEHO OT TPOHUKHOBEHHWS B HETo aTMOC(EepHBIX OCaIKOB U
KOPPO3MOHHOAKTUBHBIX Ta30B (XJIOp, CEPOBOJOPOJ], aMMHUAK, CEpHUCTBIA Taz u Ap.). llpu
MpoBeJIeHUH paboT MO MepeKOHCEpBallMK ClieJyeT coONrofaTh TpeOoBaHHsI 0€30MacHOCTH TO
I'oCT 9.014.
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6 TPAHCIIOPTUPOBAHUME

TpancropTHass Tapa ¥ yHaKOBKA OOECTEUYMBAIOT  COXPAHHOCTH  MOXYJS  TpH
TPAHCIIOPTUPOBAHWKW BCEMU BHJaAMHU  TpaHCHOpPTA: aBTOMO6I/I.]'[I)HBIM, KECIIC3HOAOPOKHBIM,
BO3AYyITHBIM (HpI/I YCJIOBUH PasMEIICHUS MOAYJIA B TCPMETU3ZHPOBAHHOM 0TceKe) B COOTBETCTBHUHU C
TIIpaBAHJIaMU TPAHCIIOPTHPOBAHUSA I'PY30B Ha COOTBETCTBYIOIIEM BHUAC TPAHCIIOPTA U IPU XPAaHCHUU
€ro B TEYEHHE CPOKOB, YKA3aHHBIX B pazjene 5.

[Ipu TpancnopTHpOBAaHWUM yIaKOBKA MOJIYJS JOJDKHA OBITH 3alluIlieHa OT MPSIMOTO
BO3JICHCTBUS aTMOC(EPHBIX OCAIIKOB.

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

1) Temriepatypa okpyxaromero Bo3jayxa ot munyc 50 o mmoc 70°C;

2) oTHOCHUTENBHAS BIAXHOCTH 98% mipu Temneparype mitoc 25°C;

3) atmocgeproe garienune ot 12 kI1a (90 mm pr. ct.) 1o 100 xI1a (750 MM pr. CT).

[Tpu morpy3ke W BRITPYy3KEe MOJIYJIH HE OpocaTh, COOTIOAATh MEPBI TIPEIOCTOPOKHOCTH OT
TIOBPCIKACHUA TAPHOTO AIMHKA.

[Tocne morpy3ku B TPaHCIIOPTHOE CPEICTBO SIMUK 3aKPETUISIETCs] C TENBI0 UCKITIOUEHHS
BO3MOYHOCTH €T0 POU3BOIIBHOTO TIEPEMEIIICHHUSI.

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;
o “Koin-B0” - yKa3wIBaeTCsl KOJIMYECTBO MOCTABIISIEMBIX W3/ENINNA JJAHHOTO HAWMEHOBAHWSI.
Kpome Toro, B Oianke 3aka3za MOTyT OBITh OTOBOPEHBI OCOOBIE YCIIOBHUSI IOCTaBKH
MOJYJIEH.
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[MoxoneBka cucTeMHOro pazbema X1 Moayms

Kouraxkr | Uneur. | Konrakr | Ungenr. | Kourakr | Upenr. | Kourakr | Wnenr.
A2 0VS Al8 - C2 ovVsS Cl18 -
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 - Cl10 BD5 C26 -
Al2 BD6 A28 - Cl12 BD7 C28 -
Al4 BAO A30 +5VS Cl4 - C30 +5VS
Al6 - A32 0VS Cle - C32 IAVAS
[{oxosieBka 0OBEKTHOTO pazbema X2 MOTyJIst
Konrtakt | Unenr. | Kontakr | Ument. | Kourtakt | Uaent. | Kourakt | Wnenr.
1 0VA 14 OouT4 27 +IN7 40 -IN10
2 OUT1 15 +IN4 28 -IN7 41 COM10
3 +IN1 16 -IN4 29 COM7 42 OUT11
4 -IN1 17 COM4 30 OuUTS 43 +IN11
5 COM1 18 OUT5 31 +IN8 44 -IN11
6 ouT2 19 +IN5 32 -IN8 45 COM11
7 +IN2 20 -IN5 33 COMS 46 OUT12
8 -IN2 21 COMS5 34 ouT9 47 +IN12
9 COM2 22 ouTeé 35 +IN9 48 -IN12
10 OouT3 23 +IN6 36 -IN9 49 COM12
11 +IN3 24 -IN6 37 COM9 50 OVA
12 -IN3 25 COM6 38 OuT10
13 COM3 26 ouT7 39 +IN10

Moko/ieBKa pa3bemMoOB MOAYJIsl

Ipniaoxenne B
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Ipuaoxenne I'
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LEN L N
| | | |
3 [N
A — > [ouT
i OVA
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Onnemka obbekmuoz2o kabens
Moxxem Dbimb NUBO NOgKMOYEHA K
J: konmakmam ~OVA”" 0BbekmHo20 pa3bema,
qubo 303eMieHa.

Mogaynb
Al-21

KoHTponnep
9K-2000

[lpuMep nogknoyeHud gam4ukod moka
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Hpnaoxenne E

IHNEPEYEHBb TOKYMEHTOB

O6o3HaveHne JOKyMEHTa

HanmenoBanue nokymeHTta

I'OCT P 51841-2001
(MBK 61131-2-92)

[IporpamMmmupyembie  KoHTpoluiephl. OOIMHMe TeXHUYeCcKHe
TpeOOBaHUS U UCTIHITAHUS.

AJII'B.420609.004 /11

[TakeT TpUKIATHBIX MPOrPaMM TECTHPOBAHHS KOHTPOJLIEPOB
OK-2000, DCS-2000 mw DCS-2001. PykoBoacTtBO 10
TECTUPOBAHUIO, HAJAJIKe U PEMOHTY MOTYJICH.

WNuTerpupoBanHas  cHcTeMa  pa3pabOTKH  TPUKIATHOTO
nporpaMmmuoro obOecrneuenuss CONT-Designer for Windows.
PyxoBoJicTBO porpamMmucra.

Omucanue byHKIH] OubIHOTEKN MODULE.LIB.
PykoBo/icTBO ToNTB30BaTENS

AJII'B.420609.001 11 YHuBepcanbHble IIPOrpaMMHUpPyEMBbIE MPOMBITTUTIEHHBIE
koHTpoutepsl cepuu IK-2000. MeTonnka moBepKHu.

I'OCT 26828 Nzpenus MAaIIMHOCTPOCHUS U MpHOOPOCTPOCHHUSL.
MapkupoBkKa.

I'OCT 21552 CpencTBa BBHIYMCIATENTFHONH TeXHHKHA. OOIMHE TEXHUUYECKHE

TpC6OBaHI/I51, IIpaBulia IIPUCMKH, METOObI I/ICHBITaHI/Iﬁ,
MAapKHUpPOBKaA, YIIAKOBKA, TPAHCIIOPTUPOBAHUEC U XPAHCHHUC.

I'OCT 12.2.003-91

O6opynmoBaHue TPOU3BOJICTBeHHOE. OO0Imue TpeOoBaHUS
0€30IIaCHOCTH.

I'OCT 27.003-90

Ha):[e)KHOCTB B Texumuke. CocTaB M O6H_II/IC IIpaBuJia 3a1aHUA
TpC6OBaHI/H71 IO HAACKHOCTH.

I'OCT 27883-88

CpenctBa W3MepeHUsT MW yOpaBIEHHUS TEXHOJOTHYECKUMHU
nporeccamu. Hanexrocts. OOmue TpeOOBaHHUS W METOJBI
HUCITBITAHUH.

I'OCT 14192-96

MapkupoBKa rpy30B.

I'OCT 515-77

ByMara YIIaKOBOYHAas 6I/ITYMI/IpOBaHHa$I u JACIrTEBAas.
Texunueckne YCIIOBH:I.

I'OCT 7376-89

Kapron rodpupopannsrii. O01me TeXHHYECKHE YCIOBHSI.
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