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Hacrosiiiee pykoBOACTBO MO 3KCILUTyaTalluu (PB)1 pacmpocTpaHseTcss Ha MOJYJb BBOJAA

muckpeTHbiXx curaanoB Di006 (manee mo Tekcty — moaynb DIO06 w/wam Momynb) M MpeaHa3HAuYEHO
JUISL U3YYCHHSI YCTPOMCTBA, IPUHITUIIA PaOOThI, MPABUII €r0 SKCILTyaTalluH.

JIOKyMEHT COJEpKHUT TeXHHYEeCKHe Xapakrepuctuku monyns Di006, ommcanue npuHIMna
MOCTPOSHHSI U PabOThl, a TakXke, WHPOPMAIHMIO, HEOOXOIUMYIO MOJB30BATEIIO ISl MPABHILHOTO
MOJIKITFOYEHUS ¥ SKCIUTYaTalluy MOIYJIS.

PykoBoacTBO mpeaHa3sHAuCHO IS TEXHUUECKUX CIIEIUAIMCTOB, B JOJDKHOCTHBIE 005S3aHHOCTH

KOTOPBIX BXOJHT MOJKIIOUEHHE, TEXHUUECKoe o0cmyxuBanue u Tekynmii pemont ACY TIIL.

antle. BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCA
KBAJIMOULIMPOBAHHLIN ITEPCOHAJL, K KOTOPOMY OTHOCSITCS CIIELIUAJIMCTHI,
[NPOLIEJIINE OBYYEHUE (MMEIOLIUE OIIBIT, 3HAHMA B OBJIACTU CTAHIAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JOPOBBLS, TPEBOBAHMII K
YCIIOBUAM PABOTBI), KOTOPBIE MOI'YT HECTHU OTBETCTBEHHOCTL 3A
BE30ITACHOCTbH OBOPYJOBAHMS ITPM BBIITOJIHEHHMU CBOUX OBSI3AHHOCTEM, 1
N3VUYUBILWE HACTOSIIMNI JOKYMEHT.

Ilpeonpusamue-pazpabomuux (uzeomoumeins)

CokpanieHHoe HaumeHoBanue opranuzanun: AO «O9MUKOH»

WHH: 7726037300

KITIIT: 771801001

IOpumnaeckwnii anpec: 107207, Poccwust, r. Mocksa, Il{enkoBckoe mocce, a. 77
Tenedon/dakc: +7 (499) 707-16-45

E-mail paspaborunka: emicon@emicon.ru

OdurranbHBIN calT: WWW.emicon.ru

: [TpaBa Ha HacTOAMMH NOKYMEHT SABJOTCS co0OCTBEHHOCThI0O AO « OMUKOH» 1 3amuniens!l 3aKk0HOAATEILCTBOM
Poccuiickoit @enepaunu 06 aBTopckoM mpase. bes cnenuansnoro paspemenus AO « OMUKOH» nokyMeHT uin ero yactb
B JIEKTPOHHOM WJIM I1€YaTHOM BHUJI€ HE MOTYT OBITh CKONUPOBAHBI U MEPEJaHbl TPETHUM JIUIAM C KOMMEPUECKOH LETbIO0.
JIOKyMEHT U CBsI3aHHBIE C HUM Tpaduyeckre H300pakeHUsi MOTYT OBITb HCIOJB30BaHbl TOJABKO B MH(OPMAlMOHHBIX,
HEKOMMEPYECKHUX UM TUYHBIX LEAX.

JIOKyMEHT MOXeT ObITb HM3MEHEH pa3padoTuMKoM Oe3 MpeaBapUTENbHOrO yBeaoMieHHs. llocienHior BepcHio
JIOKYMEHTA BBI MOJKETE HAWTH Ha oduimansHoM caiite AO « 3IMUKOH» mo ampecy Www.emicon.ru.
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1 OIIMCAHME U PABOTA

1.1 Ha3nayeHue MOTYJIA

IMonHoe HaumeHoBanue: Moyib BBoJa quckpeTHbIX curHaioB Di006 AJIT'B.426434.170.

Monaynas DiO06 mnpenHasHavyeH s TOIKITIOUEHHS JATYUKOB JUCKPETHOTO CHUTHAIA THIA
"CYXOM KOHTAKT" ¢ KOHTpOJIEM COCTOSIHUS JTHHUM Ha OOPBIB U KOPOTKOE 3aMbIKAHHUE.

Monyns paboTaer B coctaBe 0i0KOB BBOjAa-BbiBoja (BBB) MHOroQyHKIMOHAIBHOTO
KOHTposuiepa cBsizu ¢ o0bekToM cepun MKCO. Monyns MMeeT JBa KaHaia BBOJA JUCKPETHBIX
CHTHAQJIOB MOCTOSTHHOTO TOKa C KOHTPOJIEM COCTOSIHHSI JIMHUM Ha OOPBIB M KOPOTKOE 3aMBIKaHHE.
[MuTaHue 1aTYMKOB OCYIIECTBISIETCS OT MOIYJIS.

Monyne Di006 siBisieTcss OTKa30yCTOWYHMBBIM, BOCCTAHABIMBAEMBIM M PEMOHTOIPHIOJHBIM
U3JIeNMeM, TpeHa3HaYeHHBIM JIJIsl KPYIJIOCYTOYHON HENpPEphIBHON SKCIUTyaTallid ¢ BO3MOXKHOCTBIO
MHOTOKPATHOTO BKJIFOUEHUS U BBIKIIFOUCHHS JIEKTPOIMUTAHUS B TEUCHHUE CYTOK.

Pabouue ycnoBust skcrutyataiuu Moyt Di006:

— TeMIlepaTypa OKpYXKalollero Bo3ayxa oT MuHyc 25 no mmoc 60 °C (6e3 xoHACHCAIuu

BJIATH),

— OTHOCHTEJIbHAs BIAXXHOCTh Bo3ayxa 85 % npu mmtoc 25 °C u 6onee HU3KUX TeMIEpaTypax

0€e3 KOH/ICHCAIIUH BJIary;

— arMocdepnoe nasienne ot 84 no 107 klla.

1.2 TexHnyeckue XapakTepUCTHKH

OcHOBHBIC TeXHHYECKUE XapakTepucTiki Moayist Di006 npuBenenst B Tadmuie 1.

Taduuma 1. TexHnyeckue xapakrepucTuku Moxy.Jast Di006

XapakrepucTuka 3HauyeHnune
KomnyecTBO KaHAI0B BBOJIA 2
BxoaH0i1 TOK KOPOTKOTO 3aMbIKaHus1, MA 7,9+ 5%
KomnuecTBO cOCTOIHUN BXOIHOTO CUTHAIA 4

IporpaMMHUpYEMbIE, 3aBOJCKHE
[Toporu nepexmouenus, MA pPorp py ’ A

YCTaHOBKH:
— OBPBIB - HOPMA OTKJJIKOYEHO 0,5
— HOPMA BKUVIFOYEHO — HOPMA OTKJIIOYEHO 2,0
— HOPMA OTKJIIOYEHO — HOPMA BKJIFOYEHO 3,5
— HOPMA BKUIIOYEHO — K3 6,5
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XapakrepucTHKa 3HaueHune
PexomeHyeMoe ConpoTHBIICHHE:
— BHENIHETO NMapaJjIeIbHOTO PE3UCTOpa R1%, kOm 10 - 33
— BHENIHETO MOCJIeIOBATEILHOTO PE3UCTOPA R2%, kOM 1-33
IToCTOSHHAS BPEMEHH AIapaTHOro GUIbTpa, Mc 2
MHUHUMaIbHAS JUIMTEIBHOCTh BXOIHOTO CHTHAIAS, MC 15+5

HcTouHuky nuTaHus JaTYUKOB

BCTPOCHHBIC, C BO3MOXHOCTBIO

arnmnapaTHoro OTKIOYCHHUA

Hanpsokenve nutanus 1atdyvMka Ha X0JI0CTOM X0y, B 23 +£5%
HHuTepdeiic cBsi3u MeX 1y BHEITHUMH (MHPOPMAIIMOHHBIMHU U RS-485
YIPABISIONTMME ) CUCTEMaMH M MOIYJIEM

KonnuecTBo kaHanoB uHTepdeiica Mex 1y BHEHTHUMU 9
(MH(POPMAITMOHHBIMU U YIIPABJISIONIMMH) CUCTEMAMH U MOJIYJIEM

[IpoTokobl HHPOPMAITMOHHOTO OOMEHA IO HHTEP(EHCHBIM EmiBus®
KaHajaM

CKopocTh Tiepe/iaun JaHHBIX, OUT/C 1o 1843200
Hanpspkenue rabBaHUYECKON u301s1uu, B, He MeHee”

— MEXIY BXOJHBIMH KaHAJIaMHU MOJYJISl ¥ 3a3EMJICHHECM 1000

— MEXIY CUCTEMHOM 4acThI0 MOIYJIS U 3a36MJICHHEM 1000

— MEXAY BXOJHBIMU KaHAJIAMH U CUCTEMHON 4acThIO MOJYJIS 4000

— MEXIy BXOJHBIMH KaHaJIaMU MOTYJIsI 1000
Hanpspkenne nutanus MOCTOSHHOTO ToKa, B ot 19 no 27
[ToTpebnsiemast MontHOCTH, BT, HE 6omee’ 1,6
["aGapuTHbIE pazMepbl MOJYJISl, MM 140x105%23
Macca moxyns, kr, He Oonee 0,2
Cpennee BpeMs HApaOOTKH HA OTKa3, 4, HE MEHEe 100 000
Cpennee BpeMsi BOCCTAaHOBJICHUS Ha O0BEKTE IKCILTyaTalluu 30

CWJIAMU U CPEJICTBAMH JIS)KYPHOU CMEHBI, MUH, HE OoJiee

HaznaueHHbIN CpOK CITYKOBI C Y4ETOM BOCCTaHABIMBAEMOCTH, 20

JIET, HE MEHEE

1
[Tpu 3aBOACKKX yCTaHOBKAX MOPOTOB MepexmodeHus; cM. C.2
2
OpueHTHPOBOYHOE 3HAUEHUE

3 (v
° 3HayeHHe MHHHUMAJIbHOMU JJIUTCJIBHOCTU BXOAHOT'O CHUTHajlIa COIJIaCOBAaHO C JACMApTaAMEHTOM I/IH(i)OpMaU,I/IOHHbIX

texuoyoruii [IAO «TpaHcHEDTH»

* PaspaGorunk AO «IMHUKOH». Cwm. «IIporokon EmiBus Onucanue» AJITB.420609.045 JT1

5
HcneiTaTenbHoe HaPps’KEHUE IOCTOAHHOT'O TOKa

0 IIpu Hanpskenuu nutanus Unut = 24 B 1 MakcUMaabHOM BXOJHOM TOKE B KaHaJe
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1.3 V¥YecrpoiicTBo 1 padoTa MoayJIst

Bremnuit Bug mMonynst nokasaH Ha pucyHke A.l, npunoxenue A. KOHCTpYKTHBHO MOJIyJb
BBIIIOJJHEH B BHUJAE II€YATHOW IUIAThl C 3aKPEIJICHHBIMA Ha HEW METAJUIMYECKUMHU KpbIIIKaMH-
skpaHamu. Ha nuneBoil maHenu MonyJiss HaXOASTCS JIEMEHThl MHIAMKAILMH, BBIKIIOYATEIW IMUTAHUS
JATYMKOB M BUHTBI KpEIUICHHUsI MOJYJIsl K Kopiycy Onoka. Ha TeIIbHOM cTOpOHE MOJyJIsl PacIioyloKeH
pa3beM X1, ¢ HOMOIIBIO KOTOPOro MOAYJb HMOJKIIOUAeTCs K KpOcCcoBOM Iuiare 6sioka. B neBoit wactu
pazpema X1 HaXOAATCs KOHTAKThI, OJKIOYAEMbIE K CUCTEMHON Maructpaiu 0J10Ka, B PaBoil yacTu
- KOHTaKkThl, KOTOpbI€ BBIBOJATCA Ha OOBEKTOBBIE KIEMMHUKH Onoka (cMm. pucyHok C.1 u
pucynok C.2, npunoxenne C u tabmuiny E.1, npunoxenue E).

Ha TbUIbHON CTOpPOHE JNMIIEBOM IUIAHKM MOZYJS YCTAHOBJIEH KJIHOY, KOTOPBIM NPENSATCTBYET
YCTaHOBKE MOJIyJI B IIJIATOMECTO HE MPETyCMOTPEHHOE JaHHOMY THITYy MOJYJIsS, HallpUMep, Ha MECTO
MOJYJIsl, BXOJIbI KOTOPOTO coenuHstores ¢ uernsamu 220 B.

G] IIpumeuyanue - BHemHUN BUJ MOAYJIS U IIEYATHOM IUIATHI MOKET UMETh OTIUYMS OT

n300pakeHus, MoKa3aHHOTO Ha pucyHke A.l, mpuioxxenue A u pucynok D.1, npunoxenune D
COOTBETCTBEHHO, HE BIIMAIOLINE HA SKCILTYaTallUI0 MOTYJISL.

1.3.1 Ilpunyun pabomut

CTPYKTypHaH CXeMa MOAYJid, IMPEACTABIICHHAA HAa PHUCYHOK Bl, IMPHUIIOKCHUC B, COCTOHUT U3

JIBYX OCHOBHBIX YaCTeHl — CHCTEMHON M OOBEKTOBOW W COICPKUT CIeayroniue (QyHKIIMOHAIbHBIC

Y3IIBL:
— um3ommMpyronme npeodpasosarenu Hanpsokenus mutanus (MI11) u (UI12);
— ¢opmuposatenu untepdeiicop RS-485 (OU1) u (OU2);
— wmukpokonTpoiep (MK) co BCTpOSHHBIM aHaJOroBO-LU(POBBIM Mpeodpa3oBaTeneM
(ALLID);

— TepeKJIrYarellb CKOPOCTH 0OMEHa JaHHBIMU U peskuMOB padoTsl (I1C);
— cxemy kKoHTpoJst Temueparypsl (CKT);

— cxemy uHaukanuu (CH);

— cxemy ranbBannueckoit nzosiiuu (CI'N1);

— nuHelHyo cxemy u3ossiun (JICH);

— nuHeiHble ctabummsaropsl (JIC1) - (JIC4);

— CXeMy 3alllUThl BXOJIOB OT UMITYJIbCHBIX TiepeHanpsokeruii (C3UIT);

— CXeMy 3alllUThl U orpannydeHus BoixoqHoro Toka (C30T);

— cxemy punptparmu (CD);

— cxemy konTpois ucnpasHoctu (CKU).
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Monayne wWMeeT nBa H30JUPOBAHHBIX MEXAY COOOW M CHCTEMHOM YacThlO KaHama Jyist

noakmoueHus narunkos tuna «CYXOM KOHTAKT» ¢ KOHTPOJIEM COCTOSIHUSI JTMHHN Ha OOpBIB U
KOpOTKOE 3aMblKkaHue. [luTaHue AaTuukoB OCYLIECTBIISIETCSA Yepe3 MOAYIb. BXOJHbIE KaHAJIBI MOYJIS
BiroueHbl uyepe3 C3UIL, koropas npu momou TVS-muomoB oOecnieunBaeT BHIPABHUBAHHE
MOTEHIIMAJIOB UMITYJIbCHBIX MEepEHANPsHKEHUN MKy BXoaMu Moayiis. s oGecrnieueHus: HaIeKHOTO
MOJAKIIIOUEHUSI MOIYJs K IIMHE 3a3eMJieHUsl OJloKa HCIIOJIb3YIOTCS 4YeThIpe KOHTakTa pazbema X1
(cm. Tabmuny E.1, npunoxenue E). HanpspkeHue rajapbBaHMYCCKONW H3OMSAIMM MEXKIY LCHSMH
CHCTEMHOHN MarucTpaiu 0J0Ka U IUHON 3a3eMiieHus coctapisieT He menee 1000 B.

Jlns nutaHus 0ObEKTOBOM YacTH HUCIIOJIb3YETCSl U30JIUPYIOLIUI TpeoOpazoBaTeib HAMPSKEHUS
nutanus MII2, B KOTOPOM HCMOJIB30BaH CHEIHAIBHBIA TpaHCHOPMATOP C YIYUIICHHON H30JISIUEH
(HampsiKeHHe TajJbBaHUYECKON HM30Js1uM He MeHee 4 kB). BbixoaHble HanpsyKeHUs] U30JIUPYIOLIErO
npeoOpaszoBarens HanpsokeHus nmutanus WI12 moctynaror Ha BXOAb! TUHEHHBIX cTabunm3atopos JICI
u JIC3, obecrieunBaromumx cTabMIM3UpOBaHHbIe HANpshKeHus nutanus aatankoB 23 B (Uex1, Uex?2).
Hpyrue nuneitnsie crabunuzatopsl JIC2 u JIC4, dopMupyroT ctabunu3upoBaHHbIe HaNpsoKeHus S B
(5Vex1, 5Vex2) mis nuTaHus 4acTell CXeMbl OOBEKTOBOW YacTH MOJYJIsA. TOK KOPOTKOTO 3aMbIKAHUS
3a/1a€TCs CXEMOM 3aIUThl U orpaHnnueHus BeixogHoro Toka C30T. BxoaHoil curnai co3iaer mnajieHue
HampsDKeHUs Ha u3MeputeiabHoM pesuctope B coctaBe C30T, koropoe mocne QuiabTpauuu u
yculieHus: yepe3 nuHeiHyio cxemy usossiun JICU nonaercs na Bxoa Bcrpoennoro ALl B cocrase
MK, pacmnosio)keHHOTr0 B CUCTEMHOM 4yacTu Moxaysis. [locne mpeobpasoBanust mudpoBbie TaHHBIE 00
MU3MEpPEHUSIX CPAaBHUBAIOTCSI C MOPOTOBBIMU 3HAUEHUSMHM COCTOSIHMM BXOAHOI'O CHUTHAJIA, MOCIE YEero
omnpenensiercss ogHO u3 uerbipex cocrosHuid JuHuU: «OBPbBIBy», «HOPMA OTKJIKOYEHOY,
«HOPMA BKJIIOYEHO» nin «K3». B Monyne npeaycMOTpeHO OTKIKOYEHHUE MUTAaHUS JATYUKOB IIPU
MOMOIIM TIOJ3YHKOBBIX Tepekmouateneii S1 u S2, BBIBEACHHBIX Ha JIMIEBYIO IUIAHKY MOJYJIS
(cM. Taxke 1. 2.3).

Jlns HarnsgHOCTH OTOOpa)KEHUS COCTOSIHMSI M KOHTPOJISL PEXUMOB pabOThl MOJyJs Ha
JULEBYI0 IUJIAHKY TaK)K€ BBIBEIGHBI TPHU JBYXIBETHBIX CBeTOAMOAa cxeMbl uHaukanuu CU.
Ceeroanoansii UHAUKATOP SYS MHANIMPYET COCTOSHHE CHUCTEMHOM YacTH MOMAYIS, a WHIAMKATOPHI
IN1 IN2 cocrostaust BXOIHBIX KaHaOB. [logpoOHee pekuMbl paOOTHl WHIMKATOPOB NPUBEICHBI B
m. 2.3.1, Tabnuna 2.

OCHOBHBIM Y3JIOM CHCTEMHON uactu Moxayis ssisercas MK, cocrosumii u3 coOCTBEHHO
MHUKPOKOHTpOJuIepa U psija nepudepuitnsix yerpoiictB. MK pabGoraer Ha uwactote 66,3552 Ml n
BBITIOJTHSIET CIEAYIOLINE OCHOBHBIE (DYHKIINU:

— obcmyxuBaHue cBs3u 1o cetu RS-485, ynpasnenne ®U1 u ON2;

— obecrnieunBaeT padboty BcTtpoenHoro ALIIT,

— MpOorpaMMHYIO (PMIBTPALIMIO BXOJHOTO CUTHAJIA,
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— OHOpEIACICHUE COCTOSIHUS BXOOHOI'O CUTHAlIA,

—  OHpeJeseHHe NOJOXKHUTEIbHBIX U OTPULATEIbHBIX (PPOHTOB BXOJAHOTO CUTHANA;

— KOHTPOJIb HCTIPABHOCTHU 0OBEKTOBOM yacTu MoayJs ipu oMo CKHU;

— KOHTpoJb Temriieparypsl npu nomoiu CKT;

— ynpasienue paboroit CH.

Curnansl agpeca «ADDRy cucremHoil Maructpaim 0Ji0ka OpenesssioT aapec MOAYJIs B CETH
RS-485 (SLAVE ADDRESS). Anpec mMomyns — ceMUpa3psIHbIi: YeThlpe MIIQANIMX OuTa aapeca
OIIPEAEIIAIOTCA HOMEPOM IUIATOMECTA, B KOTOPOM YCTaHOBJIEH MOJyJIb, @ TPU CTapILIMX OUTa 3a7ar0TCs
MHUKpPOIIEPEKIII0YaTesIeM - 3alaTYNKOM aJpeca Ha KpoccoBoM IuiaTe 010ka BBOa-BeIBoAa. [l oOMeHa
JAHHBIMU C BEIyLIUM YCTpoicTBOM Io ceTu RS-485 ucnonbdyercs nBa uHTepdeiCHBIX KaHaua,
peaninzoBaHHbIX Ha @Y1 u ®U2 u Taxke BbIBEIEHHBIX Ha CUCTEMHYIO Marucrpaib 0joka. CKopocThb
oOMeHa JaHHBIMH W TIPOTOKOJN 3amaroTcs mnpu nomomu DIP-nepexmrouarens SW1 B cocrase TIC
(em. m 2.2.1). Tlepembiuka Jl OJIOKHpPYET OJHOBPEMEHHYIO IIeperady [IaHHBIX IO 000UM
uHTepdeiicHbIM KaHanaMm. [Ipu ycTaHOBIEHHOM NepeMblYKE OJHOBPEMEHHas Iepefada JaHHBIX
3arperieHa.

CKT npennazHadeHa Al KOHTPOJS TEMIEpaTypbl BHYTpU Moayns U noaximoueHa k MK mo
JBYXIpoBOAHOMY HHTepbeiicy I°CT.

[Tutanue Momylnsi OCYLIECTBISETCS OT CUCTEMHOW Maructpajiu OJ0Ka IO pe3epBUPOBAHHBIM
JUHUAM, KOTOpble OOBEIUHSIOTCS B Moayie Mo cxeme «auogHoe WMJIW». Ilocne 3ammTHOrO
npenoxpanutens FU1 ¢ HomuHansabiM TokoM 500 MA B Moayie popmupyroTcs inHun nutanus 0V u
24V, x xoropbimM noakmovarorcest UI12 u UII1. UII2 ucnonws3yercs a1 nuTaHUs 0ObEKTOBOM 4acTu
monyis (cm. Beiie), a Il ¢popmupyer Hanpskenue 3Vsys A1 MUTaHUS CUCTEMHON 4acTH MOJYJIS.
Hanpspokenne ransanndeckoi nzomsiuuu UI11 cocrasnsier He menee 1 kB.

[HoxoneBka pazbema X1 wMoxmyns mnpuBeAaeHa B Tabnuue E.1, mpunoxenue E. Cxema
MOJIKITIOYEHUS TaTIMKa K MOTYJIIO TpuBeieHa Ha pucynke C. 1, mpunoxenne C.

PacnonoxeHne pa3b€MOB M MHUKPOINEPEKIIOYATENEH Ha IulaTe MOAYJS II0Ka3aHO Ha

pucynke D.1, mpunoxenue D.
1.3.2 Ilpozpammnoe obecneuenue

Berpoennoe cucremHoe mnporpammHoe obOecrneuenue Mmoayns (BIIO) 3anmceiBaeTcss BO
BHYTPEHHIOIO MaMATh MUKpOKOHTposuiepa. s oOHoBnenust BITO cm. «HCTpyKIus 110 OOHOBJIEHUIO

cHCcTeMHOro nporpamMmHoro obdecrneuernus moayieit MKCO» AJII'B.420609.047 U.

! Pazpa6oruuk Philips Semiconductors ¢ 2006r. NXP Semiconductors (Huzepuarzsr). Philips Semiconductors 1 NXP
Semiconductors 3aperucTpupoBaHHbIE MAPKH..
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[Toporu mepeKIrOYeHnsT HCIOIB3YIOTCS IS ONpeieicHuss cocTosHui muauu (cM. m.1.3.1).

[TocTostnnass dunpTpanu  Td ompexensoT mnyouHy Quibrpanuu  1udpoBoro  GuiIbTpa,
peanuzoBanHoro B BIIO, mpu moMomu KOTOPOTro MPOUCXOIUT 00paboTKa COCTOSHUN IUCKPETHOTO
BXOJa MOAyJs. 3ajaHue TIOCTOSHHOM (uiabTpamuu onucaHo B «PyKOBOACTBO 1O BHECEHUIO
u3Menenuit B [1O cpeaHero ypoBHs».

CocTosIHUSI KaX/JI0ro W3 JAUCKPETHBIX BXOJOB MOAYJSl OTOOpakaroTCsi B TpEX pexumax -
paboThl MO YpOBHIO, (PUKCAIIMH TOJIOKUTENBHBIX (PPOHTOB M (PUKCAIIUM OTPUIIATEIBHBIX (DPOHTOB.
[Ipu pabore MO YpOBHIO (UKCHPYETCS COCTOSHHE IMCKPETHOIO BXOJa MOAYNS - BKJIIOYEHO WU
BbIKJIIOYeHO. [Ipu pabore mo ¢poHTaM NpU MOSABICHUU MOJOXKUTEIBHOTO WM OTPHULATEIHLHOTO

(GbpoHTa MOJyb BbIJIAET Ha BEPXHUM YpOBEHb UMIYJILC OMPEIEICHHON JITUTEIBHOCTH, paBHON TH.

1.4 MapxkupoBKa u IIOMOMpOBaHHe

MapxkupoBka monyns (I'OCT 26828-86) HaHeceHa HENOCPEACTBEHHO Ha M3JEJIME WIM Ha
IPUKPEIUIIeMbIH K U3AETIHI0 HAKJIQAHOM 3JIEMEHT U COACPIKUT:

— HAUMEHOBAHHWE U (WJIM) TUI U3EIINS;

— TOBApHBIN 3HAK WX HAMMEHOBAHUE MPEATIPUITUS-U3TOTOBUTEIIS;

— wu300pakeHHEe EeAMHOr0 3Haka OOpalleHHs MPOAYKLUUU Ha pPHIHKE TI'OCYAapCTB-UJICHOB
Tam0k€HHOr0 C0103a,;

— 3aBOJICKOM HOMEp U T'0Jl BBIITYCKa.

1.5 VYnakoBka

TpancnopTHas Tapa, B KOTOpPOH IOCTaBIIAIOTCS MOJIYJIM, HpPEACTaBiIseT coO0oi aouaThii
Hepaz00pHBIH, TIIOTHBIN ALIUK C TOPLIEBBIMU CTEHKaMH, COOpaHHBIMH Ha YeThIpex IulaHkax. Ha sk
HAHOCSITCSI OCHOBHBIC, JIOTIOJIHUTENbHBIE H mpenynpenurensHpie 3Haku 1o ['OCT 14192-96.
BuyTtpennue cTeHku sipka oouTsl (Beictiaansl) Oymaroit bY-b o I'OCT 515-77. [lepen ynakoBkoii B
TPaHCIIOPTHYIO Tapy MOJAYJIH NOMEINAIOTCA B YKJIAJOUYHBIA SIIUK. YKIAQAOUYHBIN SLIMK IPEICTaBIISIET
coboit pytnsap u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCOPTHOM
sIIHKe pazmeniaercs 10 20 yKIagOoYHbIX SIIAKOB.
TpaHCHOPTHBIN SAMMK MapKAPOBAH:
— MaHMNYJISLIMOHHBIMM 3HaKaMmu: «boutcs ceipoctn», «Bepx. He kanToBaTh», «OCTOpOKHO,
XPYIKOe»;

— OCHOBHBIMH HAJIITUCSIMU - TIOJTHOE WJIM YCIIOBHOE HAaMEHOBAaHUE IPy30I0IydaTess, MyHKTa
Ha3HAYEHUS C YKa3aHUEM, IIPU HE0OXOIMMOCTH, ITyHKTa NEPETPy3KH;

—  JIONOJIHUTEJbHBIMHU HAAMUCAMU - MTOJIHOE WJIM YCIIOBHOE HAUMEHOBAHHUE IPY300TIPABUTENS

W HAUMCHOBAHHUEC ITYHKTA OTIIPABJICHUS,
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— uH()OPMAIMOHHBIMU HAAIHCAMU - MacChl OpyTTO W HETTO TPY30BOIO MecTa B

KHJIOTpaMMax, TabapuTHBIE pa3Mephbl TPY30BOTO MECTa B CAHTUMETPAX M 00BEM IPY30BOTO
MecTa B KyOU4ecKuX MeTpax.

TpancriopTHasi MapKUpOBKAa HaHOCHUTCS Ha (paHepHbIe WM MeTaindeckue spiabiku. [Topsimok
pacToNOKEHUsT MapKUPOBKH Ha OJHOHW U3 OOKOBBIX cTeHOK coorBercTByer ['OCT 14192-96.
JlomyckaeTcsi HAaHECEHHEe MAapKUPOBKH HEMOCPEACTBEHHO Ha Tapy. MapKupOBKY HAHOCST KPACKOH 1Mo
TpadapeTy Wik OT PyKH OBICTPO BBICHIXAIOIIEH, BOJIOCTOMKOM, CBETOCTOMKOM, COJIECTOMKONW KPacKOH,
MIPOYHOM Ha CcTUpaHue M pa3mbiBaHue. (OCHOBHBIE HAANUCU HAHOCATCS BbICOTOM 30 MM.
JlonoyiHUTETbHBIE M HH(POPMAIIMOHHBIC HAAMMCH HAHOCSTCS BBICOTOHM 10 MM.

[Tocne yknagku Moayfied B TapHBIM AWK, MMOCICAHUN OOTATMBAETCSA MO TOPIAM CTAJIbHOM,
uenbHoM JeHTon cedennem 0,4x20 mm u mnomOupyercs. IlnomMObl 171 mpenoTBpalieHHs OT
MOBPEXKICHUSI TIPU TPAHCIIOPTUPOBAHUM PACIONIATAIOTCS B TUIYXHUX OTBEPCTUSX OOKOBBIX CTEHOK U
3alUIIAI0TCs CKOOaMHu.

B Tedenue rapaHTHIHOTO CpoKa MOTPEOUTEND JOKEH COXPAHATH YIAaKOBKY (YIAKOBOYHBIN U

TPAHCIIOPTHBIH SIIUKH).
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2 HCHOJBb30BAHUME 110 HASHAYEHUIO

2.1 IDkcmiayaTauMoOHHbIE OTPAHHYEHUS

OKcIUTyaTalus yCTPOMCTBA JOJDKHA MPOU3BOAUTHCS B TMOJHOM COOTBETCTBHUH C OOIIMMHU
TEXHUYECKUMHU TPeOOBaHUSAMHU M IPAaBUJIAMHU JKCIUTyaTallMM H3AEIud (CpPEeICTB) BBIUMCIUTEIBHOU
TEXHUKU U IpUOOPOCTPOEHUS, a TaK ke HacToAlMM PO mpu 3HaueHUsIX KIMMATHYECKUX (aKTOpPOB,
yKa3aHHBIX B HacToseM AoKyMmeHTe. Kpome Toro, HeoOX0JMMO BBINOJIHAT MECTHBIE MHCTPYKLUH,
JEUCTBYIOIME B JAHHOM OTPACiIU IPOMBIIIJIEHHOCTH, @ TaKK€ JpPyrue HOPMAaTHUBHBIC JIOKYMEHTHI,

OIPCACIIAOIINE ITpaBuJIa SKCILUTyaTallui B3PbIBO3AIIUIIICHHOT' O 3JICKTpOO60py,I[OBaHI/I$I.

2.2 TloaroroBka MoayJisi K HCI0JIb30BAHUIO

[locne monydyeHus, UIMTEIBHOTO XPAaHEHUsS WM TPAHCHOPTHUPOBAHUA MOJAYJIEH B
TPAHCIIOPTHOM Tape HEOOXOAWMO IPOMU3BECTH BHEIIHUI OCMOTP TPAHCIOPTHOIO M YKJIaJ0YHBIX
SIUKOB U MPOBEPUTD LIEITOCTHOCTD YIIaKOBKH.

[Ipu oOHapyXeHWU HapYyIICHUS LEJIOCTHOCTU TPAHCIOPTHON WM YKIIAJOYHOU Taphbl
HE00XOIMMO COOOIIUTH O HAPYIICHHH MPEANPHUATHIO - W3TOTOBUTENIO. JlanbHelimas sKcrulyaranus
MOJ1yJIs BO3MOXHA TOJIBKO € pa3pelIeHUs] IPEANPUATHUS - U3TOTOBUTEIIS.

Ecin 11en10cTHOCTh Tapbl HE HapylleHa, MOJYJb CIEAYyeT WU3BJE€Yb U3 YIAKOBKHU, IPOBECTU
BHEIIHUII OCMOTp Ha OTCYTCTBUE MEXAHMUYECKHUX IOBPEXACHUH M IIPOBEPUTH COOTBETCTBHE
KOMIUIEKTHOCTH IIacIopTy.

B ciyuae xpaHeHus: WM TPAaHCHOPTUPOBAHUS MOJYJIS IIPU TEMIIEpaType HUXKE HYIs TPajycoB,

BbIJIEPKATh €0 B HOPMaJIbHBIX YCJIOBUSAX B TeueHHE 12 yacos.
2.2.1 Ilopaook ycmanoeku

Bcero B 610k BBB-01 Moxer ObITh yCTaHOBIIEHO He OoJiee IIECTHAIIATH MOJyJel, B OJI0KU
BBB-02 u BBB-03 - nHe Oomee Bochmu. CereBasi ampecanusi MOAYNs TpuBeneHa B Taodmuie F.1,
npuiioxenue F.

3aBoackas ycraHoBka DIP-nepexmiouarenss SWI1, pacnonoxeHHOro Ha IiaTe MOAYJ,
npeanonaraeT paboty Ha ckopoctu 921600 6ut/c, mpotokon «EmiBusy. Eciu minanupyercst pabora
Ha ckopocTu 1843200 6ut/c, HEOOXOIUMO BBIITOJHUTD CIEAYIOUINE AeHCTBUS:

— OTKPYTHB 4 BHHTA, CHATH 3aIUTHBIE KPBIILIKU-IKPAHBI;

— YCTaHOBHTH CeKLuIo 2 MUKponepekiatouatens SW1, B nonoxenue «ONy,

— YCTaHOBHTPH HA MECTO 3alIUTHBIC KPBIIIKH-IKPAHBI.

Jns peanuzanuu QyHKIMM KOHTPOJISE COCTOSHUS JIMHUM, NapaJljielbHO KOHTAKTaM JaTyhKa B

HEMOCPEJCTBEHHOW OJM30CTM OT HEro, HeoO0XoaAWMO YCTaHOBUTH pesuctopsl R1 u R2

11



© Modynb egoda duckpemHbix cueHanog Di006
Pykosodcmeo no akcniiyamauuu

(cm pucynok B.1, mpunoxenue B). Pesucrop R1, comporusienuem or 10 xOm mo 33 xkOm u

MomiHocThio 0,125 BT minm Oonee, obecneynBaeT MpOTEKaHWE KOHTPOJBHOTrO Toka. Pesucrop R2,
conportuBieHueM ot 1 kOm g0 3,3 kOM u momHOCcThIO 0,125 BT wim Gosee, orpaHUYMBAET TOK
cpabaThlBaHUS JaT4MKa JUIsi OOHAPYKCHHsS KOPOTKOTO 3amblkaHus B JuHUH. COOTHOIIEHUE
PEKOMEHTyeMbIX HOMHUHAJIOB pe3ucTtopoB R1 m R2 u 3aBojCKMX yCTaHOBOK IMOPOTOB MEPEKIIOUYCHUS
nokaszano Ha pucynke C.2, npmioxenue C

[TopsimoK YCTAaHOBKHU MOJYJIsl B OJIOK CIICIYFOIIUI:

— TION3YHKOBBIE mepexmodatenn S1 w S2 Ha JUIEBOM IUTAaHKE MOIYNS TEPEeBECTH B

noJioxkerue «0»;

— YCTaHOBHUTH MOJYJIb B COOTBETCTBYIOIIIEE IJIATOMECTO OJIOKa;

— 3aTSHYTh KpeIeKHbIe BUHTHI Ha JIUIEBOH IJIAHKE MOJTYJIIS;

— TON3YHKOBBIE Tepekimtouatenu S| u S2 Ha IMIEBON MJIaHKE MOJYJs TMEpPEeBECTH B

moJioxkenue «I».

BHUMAHMUE! JIOIIYCKAETCA YCTAHOBKA W UW3BJIEHEHUE MOIVYJIA B/M3
BJIOKA ITPH1 BKIIIOYEHHOM ITMTAHUU.

2.3 Hcnoan3oBaHue MOAYJIA

[Ipexxne yeM Havath pabOTy ¢ MOAYJIEM, HEOOXOIUMMO O3HAKOMUTHCS C IKCILUIyaTal[MOHHOMN
JOKYMEHTaluMel W KOHCTpyKuued moxayns. llepen mpucoennHeHWeM JWMHUNA CBSI3U C JIAaTYAKAMUA U
BBOJIOM CHUCTEMBI B DKCIUTyaTalMI0 OJIOK, B COCTaBE KOTOPOTO HCIONb3YeTCS MOAYJb, HOJKEH OBITh

HaACKHO 3a3CMIJICH.

BHUMAHMUE! TTPU HEOBXOIMMOCTHU OTKIIIOYUTH IMMTAHUE JATUYUKA,
BAIIMTAHHOI'O OT MOJVYJIA, TIOJI3YHKOBBIM TIEPEKJIIOYATEJIL S HA
JIMIIEBOM TVIAHKE MOJIYJII HEOBEXOJIMMO ITEPEBECTHU B ITOJIOXXEHUE «O».
[TOCJIE OKOHYAHUA PABOT IIEPEKJIFOYATEJIb HEOBXO/JUMO IIEPEBECTU B
[TOJIOXKEHUE «l».

2.3.1 Koumponwv pabomocnocoonocmu

I[J'I}I HarisiaHOCTH OT06pa)KCHI/ISI COCTOSAHUSA W KOHTPOJIA PCKHUMOB pa60TBI Ha NICPCAHIOKO
IUIaHKY MOAYJIA BBIBCACHBI TPU HMHAUKATOPA HAa OCHOBC JBYXHIBCETHBIX CBCTOAUOOB. PaCIJ_II/I(prBKa

PEXKUMOB CBCUCHUA NHAUKATOPOB IIPUBCJCHA B Ta6m/1ue 2.

12
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Ta6auna 2.Pexumbl padoThl HHAUKATNT

Nupuxarop/
PeKNUM CBeYeHUsl

CoObITHE

HNunukatop SYS

IlocTostHHOE CBEUEeHUE KpaCHbIM

He Brinonnsiercs ynpapistoias nporpamma B MK

[IpepsiBHCTOE CBEUEHHE KPACHBIM

Het oOmena o o6oum nnTepdheiicHpIM KaHaIam

TlocTosiHHOE CBEUEHUE KENTHIM

Ectb 06MeH o 06orM nHTEphEHCHBIM KaHaJIaM

HpepHBI/ICTOC CBCUYCHHC KCIIThIM

EcTb 0OMeH TOJIBKO 10 OAHOMY UHTEP(EHCHOMY KaHAITy

I/IH,Z[I/IKaTop BBIKJIFOUYCH

OTCyTCTBYET MUTAHUE CUCTEMHOM YacTH

Nunukaropsr IN1, IN2

HpepLIBI/ICTOC CBCYCHUC KPpAaCHbIM

OTCyTCTBYET UM OTKJIIOYEHO NUTAHUE BHEIIHETO
yCTpOMCTBA

ITocTossHHOE CBEUEeHUE KpaCHbIM

OO6psiB uiu K3 B 1ienu BHELIHETO YCTPOHCTBA

TlocTosiHHOE CBEUYEHUE 3€IE€HBIM

JIuaus B HOpME, CUT'HAJI Ha BXOJA€ MOAYJIA €CTh

I/IH,Z[I/IKaTOp BBIKJIFOUCH

JIunus B HOpMC, CUI'HaJla Ha BXOAC MOAYJISL HET

@HpnMeanne - [IpepbiBUCTOE CBEUEHME KPACHBIM BCEX MHAUKATOPOB MIPU3HAK
HECOBIIAICHUS UICHTH(PHUKATOPa MOAYIIS C TaHHBIMU KOH(UTYpanuu

2.3.2 Bo3moiicnvle HeUCnPAGHOCHU U MEMOObL UX YCMPAHEHUA

B nanHoM ITYHKTC TMPUBCIACH IICPCUCHb BO3MOXKHBIX HGHCHpaBHOCTeﬁ, KOTOPBIC MOTYT

BO3HUKHYTH B MPOIIECCE UCIIOIB30BAHUS MOIYJISI, U METOJIbI UX YCTpaHeHus (cM.Tabmuiy 3).

Tabauna 3. Bo3MoKHbIe HEHCIIPABHOCTH U METO/AbI X YCTPAHEHUs!

le/I3HaK HEUCIIPABHOCTH

Bo3MoskHas npuynHa

JeiicTBHSA 110 YCTPAHEHUIO

HEHCIIPABHOCTH
WNuaukatop SYS - HeuncnpasHocts 3amena u3 3UII, otnpaBka Moayms
MTOCTOSIHHOE CBEYEHHUE CUCTEMHOM 4acTu W3TOTOBUTENIO

KpacHBIM (HE BBIIIOJIHAETCS MOJYJISI

YIpaBIsONIas IporpaMmma)
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IIpu3Hak HeMCNIPaBHOCTH

Bo3MoskHas npuynHa
HEHCIIPABHOCTH

JeicTBHA 110 YCTPAHEHUIO

HNunukatop SYS -
MIPEPHIBUCTOE CBEUCHUE
KpPacHBIM (HET CBSI3U 11O
00ouM UHTEPPEHCHBIM
KaHaJIaM)

OOpBIB JIMHUU CBSI3H

[IpoBepuTh JIMHUIO CBSI3U

HecoorsercTBre
[apaMeTpoB CBS3H
BEAYLIETO YyCTPOKUCTBA U
MOZYJIs

— IlpoBepuTh nmapameTpsl CBSI3U Ha
BEAYLIEM YCTPOMCTBE

— IIpoBeputh nosoxenue DIP-
nepekirouarens SW1 (em. m.2.2.1)

He cormacoBana uimn
HETIPaBUJILHO
corjiacoBaHa JIMHHUA
CBSI3U

IIpoBeputs nosioxeHue
HepeKIIouaTeNel Cornacyonmx
pesuctopoB SW2 u SW3 Ha kpoccoBoit
mate bBB, cM. nokyMeHT «biok
BBOJa-BbIBOJa PyKOBOACTBO 110
skcruryataium» AJII'B.426439.009

HewncnpaBHocTs
CHUCTEMHOM 4acTu
MOZYJIS

3amena u3 3UII, otnpaska
HEHCIPAaBHOTO MOJYJISI U3TOTOBUTEIO

WNunukatop SYS -
MIPEPHIBUCTOE CBEUCHUE
KEITHIM (HET CBA3U 11O
OJIHOMY U3 UHTEP(EHCHBIX
KaHaJIOB)

OOpBIB IMHUU CBS3H

[IpoBepuTs JINHKIO CBA3U

HecooTBeTcTBHE
rapaMeTpOB CBSI3H
BEIYIIEro yCTPOUCTBa U
MOYJIst

[IpoBepuTh mapameTprl CBSA3U Ha
BEIYILIEM YCTPOUCTBE

He cormacoBana uiam
HEMPAaBUIIbHO
corjacoBaHa JUHUS
CBSI3U

[IpoBepuTh nonoxeHue
NIEPEKIII0YATENEN COIIACYOIINX
pe3uctopoB SW2 u SW3 Ha kpoccoBoit
mnate bBB, cM. nokymeHT «biok
BBOZa-BbIBO/Ia PyKOBOZICTBO 11O
skcrryatauny AJII'B.426439.009

HeuncnpasHocts 3amena u3 3UII, otnpaska
CUCTEMHOM 4aCTH HEHUCIIPABHOI'O MOJYJISI U3TOTOBUTEIIO
MOZYJIS
OTCyTCTBYET CBEUEHHE HeuncnpasHocts 3amena u3 3UII, otnpaska
uHaukaTopa SYS, ocTanbHble | CUCTEMHON 4acTH HEHUCIIPABHOT'O MOJYJISI U3TOTOBUTEIIO
MHIVKATOPBI MOZYJIs
(GYHKIIMOHUPYIOT

(OTCYTCTBYET MUTaHUE
CUCTEMHOU YacTH)

Wuaukarop IN1 (IN2)-
MIPEPBIBUCTOE CBEUCHHE
KpPacHBIM

OTKIII0YEHO MUTAHHUE
JTaTanuKa

[TepeBecTr MOI3YHKOBBII
nepexrovarens S1 wim S2 B
nonoxenue «l»

HewucnpaBHocth
BCTPOECHHOT'O
HWCTOYHHKA MUTAHUSA

3amena u3 3UII, orripaBka
HEUCIIPABHOI'O MOJYJIsI H3TOTOBUTENIO

14
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Bo3MoskHas npuynHa .
IIpu3Hak HeMCNIPaBHOCTH JeicTBHA 110 YCTPAHEHUIO
HEHCNPABHOCTH
Wuaukarop IN1 (IN2) - O6psiB i K3 B e~ | 1o maHHBIM Ha BEpXHEM YPOBHE
MIOCTOSTHHOE CBEYECHUE JaTynKa OTIPENICNIUTh COCTOSIHUE JIMHUH,
KpacHBIM YCTPaHUTh HEUCIIPABHOCTH B IICTIH
JaTYnKa
HewucnpaBHOCTB 3aMeHHUTh BHENIHUE pe3ucTopsl R1 n
BHELIHUX PE3UCTOPOB (umm) R2
R1, R2
Bce unaukatopsl He cBeTsATCA | OTKIIOYEHO MUTaHKe [IpoBeputs nuTanue Gi10Ka
650Ka
TIpepHIBHCTOE CBEUEHHE YcraHoBka MOAYIs B HE | YCTaHOBUTH MOAYJb B
KPACHBIM BCEX MHMKATopop | COOTBETCTBYIOIIEE €My | COOTBETCTBYIOIIEE EMY IIATOMECTO
TJIATOMECTO OJIOKa Os10Ka

J1J1st 3aMEeHBI MOTYJISI HEOOXOIUMO:

1) B ciaydae He0OX0AUMOCTH (CM. T1. 2.3) IPU MOMOIIH MMOA3YHKOBBIX Mepekmoyareneii S1
U S2 Ha IUIIEBO MaHeIn MOAYJIS OTKIIFOYUTh MUTAHUE TATYNKOB;

2) 0cCnaOuTh ¥ OTBEPHYTh KPEIE)KHBIC BUHTHI;

3) wu3BieYb MOJYJBb U3 OJIOKa,

4) 3aMEHUTHh MOJYJIb Ha UCIPABHbIH, YCTAHOBUB Ha HOBOM MOJYJIe TPEOYyEeMYIO CKOPOCTh
obmena (cwm. 1. 2.2.1);

5) mpu TOMOIIM TON3YHKOBBIX TMepekimoyareneii S1 u S2 NOAKIIOYNTL MHUTaAHHE
JATIUKOB.

PeMOHT MOy st MPOU3BOAUTCS CHIIAMU TIPEINPUITUS-U3TOTOBUTETIS.
2.3.3 Mepul 6e30nacnocmu npu IKCHJIyamayuu Mooy

[Ipu »skcmmyatanuu  MOAyJds HEOOXOAMMO coONIoAaTh IMpaBWJa M CIEAO0BaTh BCEM
pEeKOMEHJalusIM B TIIOJJHOM COOTBETCTBMM C pazfenamMu Hacrosimero PO, ocoOeHHOCTIMH
KOHCTPYKLIUH HW3J€IMsl, €ro J3KCIUIyaTallud, JEHCTBYIOIIMMH IIOJIOKEHUSMU HOPMAaTHUBHBIX
JOKYMEHTOB, ITepeYHEeM 00513aTeNIbHBIX TPEOOBAaHUN IO TEXHUUECKOMY OOCITYKHUBAaHHUIO U PEMOHTY.

Kpome Toro, HEoOXOAMMO BBINOIHITH MECTHbIE HHCTPYKIMH, AEHCTBYIOUIME B JaHHOU
OTpaciii NPOMBIIUIEHHOCTH, a TakKXKe Jpyrue HOPMaTHBHBIE JOKYMEHTHI, OINpeessioniie MpaBuia
HKCIUTyaTalliH B3PbIBO3ALIUILIEHHOTO 3JIEKTPOOOOPYAOBAHHUS.

HeBeinonnHeHne BbIIEYKAa3aHHBIX HOPM M TpeOOBAaHUM, MOXXET TPHUBECTH K OIMACHBIM

MOCIIEACTBUSM JUISl )KU3HH, 3/10pPOBbs YEJIOBEKA WIIM OKPYKAIOIIEeH Cpeibl.
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3 TEXHUYECKOE OBCJ1YKUBAHUE

Haxopnsmuiics B SKcITyaTaliuu MOIYyJIb He TPEOyeT TEXHUUECKOT0 00CTyKUBaHUS.
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4 TEKYIIUA PEMOHT U 3AMEHA

Monyne sBisieTcs BOCCTaHABIMBAEMbIM KM PEMOHTONPUTOAHBIM H3AeIueM. B  mepuon
IKCIUTyaTalluu B CIIy4asx, He TPEOYIONINX 3aBOACKOT0 PeMOHTA (WJIM BBI30BA OpUTAJIBI IPEITPHUSITHS -
M3TOTOBUTENS) MOTPEOUTENIO Pa3pelIaeTcss CBOMMHU CHJIAMU TPOU3BOAMUTH 3aMEHY  BBIIIEIAIINX U3

ctpos moxayned (cm. mm. 2.3.2, 2.2.1), 3aTpeOOBaHHBIX WJIM TOJYYEHHBIX Yy MPEATPHITHS-

HU3TOTOBHUTEIIA.

- BHUMAHHWE! PEMOHT MOJYJEN JOJDKEH BBIIOJHATHCS TOJIBKO
M3rOTOBUTEJIEM. HECOBJIIOJEHUE JJAHHOI'O TPEBOBAHUS BJIEYET 3A COBOU
I[TOTEPIO TAPAHTUUA ITPEJITPUATUA-UITOTOBUTEJIA AO « 9MHUKOH».

CBenieHusl 0 HEUCIIPABHOCTSAX 3aHOCATCS B pa3zell «YYeT HEeUCIPABHOCTEHN MpHU IKCILTyaTallui»

nacropTa.

17



© Modynb egoda duckpemHbix cueHanog Di006
Pykosodcmeo no akcniiyamauuu

5 HOPAIJOK XPAHEHUSA

XpaHeHHe MOIyNsli MOXKET ObITh KpPAaTKOBPEMEHHBIM (TapaHTHMHBIM) U JUIUTEIbHBIM B
OTaIlJIMBAEMOM XPaHUIMILE.

["apaHTHifHBIN CPOK XpaHEHUsT MOAYJsS 24 Mecslla C MOMEHTA U3TOTOBJICHHUS.

Cpok AUTENbHOTO XpaHeHHsI MOAYJIs B OTaluIMBaeMoM XpaHunuie: 10 ner.

[Tpu xpaHeHUH MOJYJIS CIIEYET BbIAEPKUBATH CIEAYIOLINE TapaMeTPhbl OKPY KoL cpebl:

— B OTaIUIMBacMOM XpaHUJIMINE TeMIepaTypa BO3[yXa JOJDKHA ObITh B Mpeaenax oT

mwnoc 5°C no mmoc 40°C, otHocutenbHas BiaxHOCTh a0 80 % mnpu Temmeparype
mitoc 25 °C 0e3 KOHIeHCal[i1 BJIary;

— coJep)kaHue KOPPO3UIHBIX areHTOB B aTMOc(epe XpaHWIUIIA HE JOJKHO MPEBHIIIATh:

1) cepuucroro rasa 20 Mr/m3 B CyTKH;
2) XJOPHUCTBIX coieii 2 Mr/M3 B CYTKH.

Monyne mepes 3akiaJkod Ha UIMTENbHOE XpaHeHHE (M0 HCTEYEHHH TapaHTHUITHOrO CpoKa
XpaHeHus1) T0JKEH ObITh EPEKOHCEPBUPOBAH.

KoHncepBauust JomkHa  HPOBOAMTHCS B I[OMELIEHUMM IpU  TEMIIEpaType  BO3Jyxa
wioc 20 °C 4+5°C u oTHOcUTENbHOM BiaxHocTH He Oonee 70 % 6e3 pe3kux KosieOaHUi
temreparypbl. [lomemenne MOMKHO OBITH 3alMIIEHO OT MPOHUKHOBEHHS] B HEr0 aTMOC(EpHBIX
0CaJIKOB U KOPPO3HMOHHOAKTUBHBIX Ta3oB (XJIOP, CEPOBOAOPO, aMMHAK, CEPHUCTBIN a3 u ap.). [Ipu
MpOBEJEHUH pabOT 1O MEepeKOHCEepBallUM cleAyeT coOmojarh TpeOoBaHUS OE30MaCHOCTH

o I'OCT 9.014.
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6 TPAHCIIOPTUPOBAHMUE

TpancroptHass Tapa M YHakoBKa  OOECIIEUMBAIOT  COXPAHHOCTh  MOAYNS  IMpU
TPaHCHOPTUPOBAHUHM BCEMH BUJIAMHU TPAHCIOPTA: aBTOMOOMIIBHBIM, JKEJI€3HOJOPOKHBIM, BO3IYIITHBIM
(npu ycnoBUM pa3MELIEHUS MOJIYJs B N€pMETU3MPOBAHHOM OTCEKE) B COOTBETCTBUHU C IpaBUIIAMU
TPaHCIIOPTUPOBAHUS I'PYy30B HA COOTBETCTBYIOILIEM BUJIE€ TPAHCIIOPTA U IPU XPAHEHUU €0 B TEUCHUE
CPOKOB, YKa3aHHBIX B pazjiene 5.

ITpy HE0OXO0IMMOCTH HOBOW TPAHCIIOPTUPOBKHU YIAKOBKY MOJYJIEH ClI€qyeT IPOU3BOJIUTH B
CHEAYIOLIEH MMOCIE0BATEIIBHOCTH:

1) KaxKablii MOTYJb 3alIaHBACTCS B MOJMITHICHOBBIHN MAKET M YKIIAJBIBACTCS B OTACIBHYIO
KOpPOOKY BMECTE C CONPOBOIUTENIBHOMN TOKYMEHTALIUEH;

2) KopoOku ¢ moayiasiMu B KoimdecTBe 20 IIT. yIaKOBBIBAIOTCSA B YKJIAIOYHBINA SIIHK.
VKIagouHblid SIIIMK TOMENAETCs B TApHbIA SUK. [IpomMexyTKH 3amoigHsSTCA
roppupoBantsiM kaptoHom T-30 (I'OCT P 52901-2007);

3) TpaHCIOPTHBINA SIIUK MApKUPYETCsA MODKHBIM 00pa3oM (CM. MpaBuiia MapKHUPOBKH,
nepeynciacHHbie B pasnene 1.5).

[Ipu TpaHCHOPTHPOBAaHUM YHNAKOBKA MOAYJS JIOJDKHA OBbITh 3allMIleHAa OT MpsIMOro
BO3JICHCTBUS aTMOC(HEPHBIX OCATKOB.

TpaHcnopTHpOBaHKE BCEMU BUAAMU TPAHCIIOPTA MOKET IIPOBOJUTHCSA B CIEIYIOIINX YCIOBHIX
(TOCT P 71784-2026):

— TemIepaTypa OKpysKarllero Bozayxa ot munyc 50 go mitoc 70 °C;

— OTHOCHTEIIbHAs BIAXKHOCTh 98 % npu temmnepatype mitoc 25 °C;

— armocdepnoe nasienne ot 12 kIla (90 mm pt. c1.) 10 100 kI1a (750 MM pT. CT).

[Tpu morpy3ke M BBIFpy3Ke MOAYIHM HE OpocaThb, COOMIOATh MEphl MPEIOCTOPOKHOCTH OT
MOBPEXKACHUS TAPHOTO SIIUKA.

[Tocne morpy3ku B TpPaHCIOPTHOE CPEIACTBO SIIUK 3aKPEIUIAETCS C LEJIbI0 HCKIIOYEHHUS

BO3MOXXHOCTH €TI0 MPOU3BOJILHOI'O MEPEMEIICHH .
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7 YTUJIN3ADUA

Marepuasnbl, TpUMEHSIEMbIC ISl YITAKOBKH MOJIYJISI M €r0 COCTaBHBIX 4YacTei, MOTYT OBITh
MIOJTHOCTBIO TepepaboTaHbl U UCTIOIb30BaHbI TOBTOPHO.

Monyib, €ro cOCTaBHBIC YaCTH, MAaTEPHUAIbl U KOMILUICKTYIOIINUE U3JICIHs CIPOCKTUPOBAHBI
W3TOTOBJICHBl M3 BBICOKOKAYECTBCHHBIX MAaTEpPHajOB M KOMIIOHCHTOB, HE COJIEPIKAIUX BPEIHBIC
BEIIECTBA, TOKCHYHBIE MAaTepUallbl W JpPyrue KOMIIOHEHTHI, OTPHIIATEIBHO BIHSIOIINE Ha
OKPYKAIOIIYIO TPUPOIHYIO CPEAy U KOTOPBIC MOKHO YTHIIM3UPOBAThH U HCIIOJIB30BATh TIOBTOPHO.

Monyib, U IpyTHe €ro COCTABHBIC YaCTH, MOJICKAIINE YTHIH3AIUN, HEOOXOUMO TTPUBECTH B
HEMPUroAHOCTh U yrunusuponath B coorBerctBuu ¢ ['OCT P 52108-2003, 'OCT 17.2.3.02-2014 u

JEHCTBYIONUM 3aKOHOIaTeNbCTBOM PO.
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8 IIPABHUJIA O®POPMJIEHUS 3AKA3A

[Ipu odopmieHun 3akaza Ha MOIyIu B OJaHKE 3aKa3za HEOOXOAMMO yKa3aTh CIEIYIOIIHe
JTaHHBIE:

— «HaumenosaHnue - yka3pIBaeTcs MOJHOE HAUMEHOBAHUE MOJYJIS;

—  «Ko21-60» - yKa3bIBaeTCs KOJIMYECTBO MOCTABISEMBIX U3JEIUNA JAHHOTO HAUMEHOBAHHUS.

Kpome Toro, B 611aHKe 3aKa3a MOTYT ObITh OTOBOPEHBI 0COOBIE YCIOBHUS IIOCTAaBKU MOAYJICH.
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9 CCBIJIKHM HA HOPMATHUBHBIE TOKYMEHTbBI

Ta6aunna 4. HopmaTuBHbIE CCHUIKH

O0o3Ha4YeHUE TOKYMEHTA

Howmep pa3nena, nogpasaena,
MYHKTA, B KOTOPOM J1aHA CChLIKA

T'OCT P 71784-2026

CpenctBa BEIYUCTUTENBbHON TeXHUKU. OOII1e TEXHUYECKHE
TpeOOBaHMS, MPaBUIIA IPUEMKH, METOIbI UCTIBITAHHH,
MapKHpOBKa, YIAKOBKa, TPAHCIIOPTUPOBAHKUE U XPAHEHUE

I'OCT 26828-86
W3nenus mammmHOCTpoeHus U pubopocTpoeHus. MapkupoBka

1.4

I'OCT 14192-96
MapkupoBKa rpy3oB

1.5

IoCT 515-77
bymara ynakoBo4Hasi OUTyMHUpOBaHHasl U AETTEBAs.
TexHuueckue ycaoBus

1.5

I'OCT P 52901-2007
Kapron rodpupoBaHHbIii 1151 yHaKOBKH POTYKIUH.
TexHnyeckue ycioBus

15,6

I'OCT 9.014-78
EC 3KC. BpeMeHHas NpOTUBOKOPPO3UOHHAS 3aIIUTA
nznenuii. O6mue TpeboBanus

I'OCT P 52108-2003
PecypcocOepexenue. Obpamienue ¢ orxonamu. OCHOBHBIE
TTOJIOYKEHUS

I'OCT 17.2.3.02-2014
[IpaBuiia ycTaHOBIEHUS JOITYCTUMBIX BIOPOCOB
3arpsA3HAOIINX BELIECTB IPOMBIIUICHHBIMU NPEAIPUATUAMU
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10 CHMUCOK COKPAIIIEHUI

Ta6anna 5. TepMuHBI, COKpPallleHUS U ONIPeieJIeHUs!

Coxpamenue ITosicnenue
AL AmnanoroBo-1u¢poBoi npeodpa3zoBaTelib
bBB biiok BBO1a-BBIBOIA
BK Biiok KOMMYHHKAITMOHHBIN
BIIO Berpoennoe nporpammHoe o0ecrieueHme
3UIl 3anacHble YaCTH, UHCTPYMEHT U NIPUHAIIEKHOCTH
uimn W3onupyromuii mpeodpa3oBaTesib HAMPSXKEHUS TUTAHUS
JIC Jluneitnblit cTabunuzaTop
JICH Jluneiinas cxema u30JSUN
MK MHuKpOKOHTpOIIEP
MKCO MHoOropyHKIMOHAIBHBIN KOHTPOJLIEP CBS3H C 00BEKTOM
IC [lepexmrouarens ckopocTd 0OMeHa JaHHBIMHU U PEKUMOB PaOOThHI
Pd PykoBoACTBO 110 3KCIUTYyaTalluu
Cru Cxema rajpbBaHUYECKON 30N
C3UIl Cxema 3alMThl BXOAa OT UMITYJIbCHBIX MTepEeHANPSKEHHHA
C30T Cxema 3aluThl 1 OTPAaHUYCHUS BBIXOTHOTO TOKA
cn Cxema UHIUKAIUU
CKHA Cxema KOHTpOJI UCIIPABHOCTH
CKT Cxema KOHTpOJI TEMIIEPATYPBI
Co Cxema pubTpanuu
U dopmupoBaTens HHTEpPeiica
[Tporokon oOmena o unTepdeiicy RS-485 ocHoBaHHBINM HA
EmiBus apxurekType «Master/Slave» («Bemymmii/Bemgomblii»). 3akpbIThIii
KOMMYHHKAIIMOHHBIN npotokos pazpabotku AO « OIMUKOH»
1’C Inter-Integrated Circuit mociegoBarenpHas muHa

RS-485 (E1A-485)

Recommended Standard 485 (Electronic Industries Alliance-485)

CTaHOapT (I)I/I3I/I‘{CCKOFO YPOBHA MHOT'OTOYCYHOTI'O ITOCIICAOBATCIBHOT'O

uHTepdeiica nepenaun JaHHBIX

TVS-anoxn

Transient VVoltage Suppressor - guoj 1ist oAaBICHUS UMITYJIbCHBIX

HepeHaHpH)KCHI/Iﬁ
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MNPUJIOKEHHUE D
(cupaBo4Hoe)
PacnoJio:keHue pa3béMOB 1 MUKpoOINepeK/IoUaTeseil Ha niaate moxyJsi Di006

Pucynoxk D.1

[Tosicuenue k pucynky D.1:

HL1- HL3 cBerognoausie unaukatopsl, IN1, IN2 u SYS cooTBeTcTBEHHO;
S1, S2 BBIKIIOYATEIN MUTAHUS JaTUHKOB;

SW1 nepexirodareib CKOPOCTH HHPOPMAITMOHHOTO OOMEHa

XP1 pa3sém mporpaMmMupoBaHus;

X1 pa3zpéM MOIKITIOYSHHSI MOAYIISI K KPOCCOBOM TIaTe OJIOKa;
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NPUJIOKEHUE E
(cipaBo4HOE€)
IloxoaeBka pazbema X1 moay.as Di0O06

Tabauua E.1
Homep konTakTa Hnel:;?f:ﬂl;aTOP O}f;:;:;‘:;‘:z“ IIpumeyanue

Al oVvS
A2 ov1
A3 ov1
A4 ADRO
A5 ADR?2
A6 ADR4
Bl ADR5
B2 ADRG6
B3 Al CUCTEMHAA
B4 Bl MAT'UCTPAJIb
BS A0
B6 BO
C1 ov2
C2 24V1
C3 24V2
C4 ADR1
C5 ADR3
C6 GND

Al12-B12-C12 +E1 1

Al13-B13-C13 IN1 2 BXOJIHBIE [[EMH

Al4-B14-C14 +E2 4

A15-B15-C15 IN2 3
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NPUJIOXEHMUE F
(ob6s13aTeIBLHOE)
CerteBasi agpecamnust MOIYJisi

Taoauma F.1
CocTosiHHe MHKPONEPeKTI0UaTe s Ha
Anpec KPOCCOBOii IIaTe AZpecanuysi naTomecT ILnaro-
MOIYJIsI A6 A5 Ad A3 A2 Al A0 MeCTO
0 OFF OFF OFF 0 0 0 0 X1
1 OFF OFF OFF 0 0 0 1 X2
2 OFF OFF OFF 0 0 1 0 X3
3 OFF OFF OFF 0 0 1 1 X4
4 OFF OFF OFF 0 1 0 0 X5
5 OFF OFF OFF 0 1 0 1 X6
6 OFF OFF OFF 0 1 1 0 X7
7 OFF OFF OFF 0 1 1 1 X8
8 OFF OFF OFF 1 0 0 0 X9
9 OFF OFF OFF 1 0 0 1 X10
10 OFF OFF OFF 1 0 1 0 X11
11 OFF OFF OFF 1 0 1 1 X12
12 OFF OFF OFF 1 1 0 0 X13
13 OFF OFF OFF 1 1 0 1 X14
14 OFF OFF OFF 1 1 1 0 X15
15 OFF OFF OFF 1 1 1 1 X16
16 OFF OFF ON 0 0 0 0 X1
31 OFF OFF ON 1 1 1 1 X16
32 OFF ON OFF 0 0 0 0 X1
47 OFF ON OFF 1 1 1 1 X16
48 OFF ON ON 0 0 0 0 X1
63 OFF ON ON 1 1 1 1 X16
64 ON OFF OFF 0 0 0 0 X1
79 ON OFF OFF 1 1 1 1 X16
80 ON OFF ON 0 0 0 0 X1
95 ON OFF ON 1 1 1 1 X16
96 ON ON OFF 0 0 0 0 X1
111 ON ON OFF 1 1 1 1 X16
112 ON ON ON 0 0 0 0 X1
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