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Hacrosimee pykoBoicTBO 10 skcrutyatarnuu (P3) pacnpoctpaHsercs Ha MOIyJb CeTe-
Boil C-44A, B nanpHeieM — MOAY/b, U MPEIHA3HAYECHO ISl O3HAKOMJIEHUS JIUII, dKCIUTya-
TUPYIOLIUX MOJYJIb, C €r0 YCTPONCTBOM, MPUHIIUIIOM pabOThl, OCHOBHBIMH TPaBUIIAMHU JKC-
TUTyaTaluu, 00CIyKUBaHUS, XpPaHEHUs U TPAHCTIOPTUPOBAHHUSL.

JIOKYMEHT COAEepX UT TEXHUUYECKHE XapaKTePUCTUKU MOAYJIA, a Takke MH(OPMAIHUIO,
HE00XO0IMMYIO MOJIH30BATEIIO ISl MPABUIHLHOTO MOAKIIOUEHUS MOIYJIS.

st 6oee mOTHOTO TIPEACTaBICHHs 0 paboTe Moayns B PO mpuBeneHa cTpykTypHast
cXeMma MOJyJIsl U ee ONHMCaHKe, CXeMa MOAKIIOUeHHs, IOKOJIEBKa pa3beMoB(Ipriioxenue B).

K pabote ¢ MoayneM aomyckaroTcs WA, U3yYUBIINE HACTOALIUN JTOKYMEHT U COOT-
BETCTBEHHO aTTECTOBAHHBIE.
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1 OIIMCAHME U PABOTA

1.1 Ha3znauenue moayJis

[Tpumep o6o3HaueHust moayisi: MoayJib ceteBoii C-44A AJIT'B.426459.050.

Monyns otHocuTes kK cepun DCS-2000 ucnonnenus M3. Moayns npenHasHaueH ais odec-
nedeHus onpoca Moysei csizu ¢ oobekToM (YCO) o npotokonry EmiBus.

Monynes obecnieunBaeT nH(pOpMaMOHHBI 00MeH ¢ MoaynsiMu Y CO 1o 4eThipeM KaHallaM
uHTepdeiica RS-485.

Monynb SBISETCS BOCCTaHABIMBAEMBIM M PEMOHTHO-IIPUTOJHBIM H3JENIMEM, NpeaHa3Ha-
YEHHBIM JUIsI KPYTJIOCYTOYHON HENpPEpHIBHOW SKCIUTyaTallid ¢ BO3MOXXHOCTHIO MHOT'OKPAaTHOTO
BKJIIOYCHHUS U BBIKIIIOUEHUS SJICKTPOIUTAHUS B TEUCHUE CYTOK.

Paboune ycioBus SKCIUTyaTaluu:

® OTHOCHTEJIbHAS BIAXKHOCTb BO3ayXa 110 85% mipu Temneparype mitoc 25° C;

e armocepnoe nasienue ot 84 no 107 klla.
B 3aBucumMoctu ot paboueil TeMmnepaTypbl MOAYIb BBIITYCKAeTCs B ABYX MOAU(DUKALUAK, KOTOPBIE
yKa3aHbl B Tabnune 1

Tabnuna 1
Oo6o3nauenue Mudp Pabouasi Temneparypa moayJist
AJII'B.426459.050 C-44A oT MuHYyC 25 g0 moc 60°C
AJIT'B.426459.050-01 C-44A -01 ot 0 o mmoc 60°C
1.2 TexHu4yeckne XapaKTepUCTHKH MOAYJIA
TexHuueckue XxapakTepuCTUKU MOIYJIS IPUBECHBI B TaOIHIIE 2.
Tabmmia 2
HaumeHoBaHue napamerpa 3HavyeHue mapaMerpa
Tun unTepdeiicon RS-485
KomnnuectBo nnrepdericapix kanaaoB RS-485 4
MakcuMasbHasi CKOpOCTb I€peiadu JaHHBIX 921,6 Kbut/c
MakcumanbHas ITuHa Kabemst Ipu MaKCUMaTbHOM 500 m
CKOpOCTH He OoJjee
Tun uatepdeiicHoro kabdemns BuTtas napa B 3kpaHe ¢ BOJHOBBIM COIPO-
tuBiaeHueM 100 Om

[TpoTokon oOMeHa EmiBus
Hannyne naankanum nHPOPMALMOHHOTO 0OMeHa
no uHTepdeiicupiM kaHanam RS-485 ecth
CucreMHbIi HHTEpEIiC [TapannensHas muHa
["abapuTtHbIe pa3Mepsl, Mm 140X120X40
Hanpsokenue nutanus, B Ot 18 110 36
Tok norpeOnenus, MA He Oonee 120
lanpBaHMueCKast U30JSALMS MEXTy BHEIIHUM CHC-
TEMHBIM UCTOYHUKOM IIUTaHUS U MUTAaHUEM MOJLY- 1000
151, B, He MeHee
Macca Mopyns, Kr, He OoJiee 0.4
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1.3 ¥YcrpoiicTtBo u padora

1.3.1 Koncmpykyus mooyns

Buemnuii Bug Moaynst cO CTOPOHBI TUTAHKU MOKa3aH B MpuiiokeHUH A. KOHCTpYKTHBHO,
MO/yJIb BBIITOJIHEH B BHUJIE NIEYATHOM IUIATHI C 3aKPETUIEHHON HA HEW METAJUIMYECKOM KPBILIKOM -
sKkpaHoM. Ha nuneBoi cTopoHe MOAYJS HaXOAUTCA METAUINYECKas IJIAHKA, HA KOTOPYIO BbIBE-
JICHBI DJIEMEHTHI UHANKAIIUU, OObEeKTHBIE pa3beMbl X1 1 X2, BUHTHI KPEIJICHUS MOIYIS K KOp-
mycy Kapkaca 1 pyuku. Ha 3agHeil yactu Mozyiisi HAXOAUTCA CUCTEMHBIN pazbeM XP2, ¢ momo-
B0 KOTOPOrO MOAYJb NMOAKIIIOYAETCSA K KPOCCOBOM IUIaTe Kapkaca. PacnosioxkeHne 3J1eMEHTOB
Ha IUIaTe MOJYyJIE MOKa3aHo B IpujioxkeHue /.

1.3.2  Ilpunyun pabomet mooynn

Monynb, BXOAALIMI B COCTaB KOHTpoJuiepa oOecreuynBaeT MHPOPMALMOHHYIO CBSI3b IIEH-
TpasibHOTO nporeccopHoro ycrporctsa (CPU) konTpomiepa ¢ monyiasmu YCO. Onpoc monynein
YCO npousBoautcs o uetsipeM kananam RS-485 paboraromux mo npotokony EmiBus. Mudop-
MaIMOHHBIA 00MeH Mexy moaysieM u CPU mpou3BoAXTCS MO NapajiesIbHOW IIUHE C UCTIONb30-
BaHUEM JABYXNOPTOBOM namsATH. CTPyKTYpHasl cXxema MOAYJIs, TOKa3aHHas B NMPWIOKEHUU b, co-
JEPKUT CIEAYIOLINE OCHOBHBIE Y3JIBL:

e Mukpornpoieccop, MK;

® TaKTOBbIU reHeparop, 11

e 0ok mepekiouateneid, bIT;

e ByXIIOpTOBas namsAts, AI1IM;

e KOMMYyTaTOpHI HHTEpPelicHbIX kKaHanoB K1, K2;

e (QopmupoBarenu curHanoB uHTepderica RS-485, ®U1...OU4;

e 1cTouyHHK nuTanus, NIl
OCHOBHBIM KOMITOHEHTOM MOy siBisgercss MK, BBIOTHEHHBIH Ha 6a3e MUKPOKOHTPOJUIEPA TH-
na ATmega 640 ¢upmsr ATMEL, KOTOpBIi copepXuT 86 CUrHAJIIOB BBOJA-BbIBOJA, TAMAThH IPO-
rpamm Flash o6vemom 64 k0Gaiita, onepaTMBHOE 3allOMHHAIOLIEE YCTPOMCTBO 00BbeMoM § kOaiiTa,
YeThIpE ACHHXPOHHBIX MOCJEN0BATENbHBIX HWHTep(eiica, MyIbTUIUIEKCUPOBAHHYIO HIMHY ajpec-
nanabie. TakToBas yactoTa padotel MK paBHas 14,7456 MI'1 hopMupyeTcsi TAKTOBBIM T€HEPaTO-
pom TT.

JIIM peanuzoBana Ha 6a3e mukpocxemsl IDT7008. O6vem namstu JIIM cocraBuser 64
kOaiita. Mukpocxema mpeacTaBisieT co00i 3alOMUHAIOIIEE YCTPOMCTBO, JOCTYI K KOTOPOMY MO-
’KET OCYIIECTBIIATHCS C MOMOILBIO IBYX He3aBHCUMBIX IUH. IIpaBas cropona obpamena k MK, a
JieBas — K CHCTEMHOM MarucTpaiu KpoccoBoi miatel. Cuaxponusanuu gocryna k JIIM npousso-
IUThes 1o cpeactBaM popmupoBanus 1Byx curHainoB INTL u INTR. Curnan INTL dopmupyercs
npu 3anucu aadsbix 1o aapecy FFFEH co ctoponst MK, a INTR — npu 3anucu JaHHBIX IO afpecy
FFFFH co croponst CPU. CopaceiBatores curnan INTL npu urenun sueiixku no aapecy FFFEH
croponsl CPU, a curnan INTR cOpacsiBaetcs npu urenuu staeiiku o aapecy FFFFH co croponst
MK. Hauanensiit agpec AIIM co croponst MK — 2200H.

CucrteMHasi MarucTpaiib, BHIIIOJHEHHAs HA KPOCCOBOM TIaTe CONEPXKHUT TPU HIMHBI obecre-
yuBaoIue HHGOpPMAIMOHHBIH 00MeH Mexay moayiaem u CPU (mmHa anpeca 16 pa3psaoB muioc
curHan DS onpenensromuii agpec cioTa, MHA JaHHBIX 8 pa3psA0B U IIMHA CUHXPOHU3ALUU CUT-
HaJIbl YTE€HUS, 3alIMCU NIaMATH) U ABE IIMHBI IUTAaHUSA (OCHOBHOTO U PE3EPBHOIO).

s oopamennss MK k JITIM Takxke UCTIONB3YIOTCS TPEX MIMHHAS OpraHu3aius, chopMUpo-
BaHHAas MUKPOKOHTPOJIJIEPOM (IIMHA aapeca 16 pa3psioB, MIMHA JaHHBIX 8 pa3psA0B U IIMHA CHH-
XPOHU3aLUU CUTHAJIBI YTEHHUS, 3aIIUCH NIAMATH).

Ompoc moayneit YCO nmpou3BOIUTCS MO KapTe 3asiBOK. DTO 03HayaeT, uto Mmoayinb CPU npu
MHALMaIM3anuu cucrteMsl noMemaer B JJIIM cereBble agpeca, TUIIBI MOLYJIEH, KOTOPBIE JOJIKHBI
ObITH onpoieHb! MoayiieM C-44A.
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JIBa mocnenoBarenbHbIX HHTEpPeicHbIX kKaHana MK sBISIOTCS TeMH yCTpOHWCTBaMH, KOTO-
pBle HCTONB3YIOTCS AN WH()OPMAIIMOHHOTO OOMEHa C BHEUIHUMHU YCTPOWCTBAMH, MOAYJSMHU
YCO. C uenpto opranuzanuu 0oJjiee palliOHAIBLHOTO OMPOCa MOMYJICH KaXKIbI MOCIIeI0BATEb-
ueiit uHTEpdeiic MK ¢ momonisio kommyTtaTopoB K1 u K2 paz6uBarorcs Ha 1Ba (U3UYECKUX HH-
tepdeiicapix kaHaa RS-485. Bei6op kananoB npousBoauthes curdanamu CH1/CH2 u CH3/CH4.
Curnan CH1/CH2 noaxmrodaetr k MK kanane! 1 wim 2, curnan CH3/CH4 — xanans! 3 win 4. Ta-
KM 00pa3oM, MOJYJb COIEPKHUT 4YeThipe MHTEpPPEHCHBIX KaHaia. MoIylb MOXKET paboTaTh 1O
YeThIpeM WJIM o JIByM KaHanaM. OmpeneneHue pexxuma padoThl MPOU3BOAUTCS MUKPOIEPEKIIIO-
yateneM SAl. Eciu SA1.4 naxogutcs B coctosiHuu «OFF», To Moy onpammuBaer moayiau Y CO
1o yetbipeM kaHasaMm. Eciu SA1.4 naxonurcst B coctostHuUA «ON», TO MOAYJIb ONPAIIMBAET MOJY-
mu YCO no naBym kaHanaMm. B npunoxenun I' mokazaHa cTpykTypHasi cxema MOJKJIFOYEHUS] MOJTY-
ns1. B npunoxenuu /| mokazaHo pacnofio;KeHUeE 3JIEMEHTOB Ha I1aTe MOJTYJIs.

Hauwnnas Bepcum nporpammuoro obecrieuenuss C44A62, B Moaylib BBEJIEHa HOBasi CKOPOCTh
nHpopmanmonnoro oomena ¢ moayisimu YCO. Ecnu SA1.1, SA1.2, SA1.3 B coctosinun «ONy, TO
ckopocTh mepenayn poBHa 921600 6ut/c. Eciim SA1.1, SA1.2, SA1.3 B cocrossauun «OFF», T0O
ckopocth — 460800 6ut/c.

B cnyuyae pesepBrupoBaHUs IIEHTPAIbHBIX KOHTPOJJIEPOB B CUCTEME JOJKHO OBITH JBa MO-
nyna C-44A. OnuH MOIynb BCerja HaXOOUTHCS B aKTMBHOM COCTOSIHMM, a BTOPOM B pe3epBe.
Curnanowm, onpenenstonuM coctostaue moayis, sisasiercs INHIBIT (INH). Eciiu curnan INHIBIT
— «1», TO MOZY/b JOJKEH OBITh B COCTOSIHUM pe3epBa. ITO 03HAYAT, UTO MHTEp(PeiicHbIe KaHAaIbI
TOJDKHBI ObITh B maccuBHOM cocrosiuuu. CurHan INHIBIT nmormueckoi eguHuiield mepeBOIUT
OUI...ON4 B pexxum npremMa JaHHBIX U3 uHbopmarronHoi cetu. Kpome toro, curnan INHIBIT
Bo3neiicTBys Ha MK, Oiokupyer nepenady qaHHbIX HHTep(EHCHBIM KaHATaM MOTYJIS.

CKopocTh Tiepeaun JaHHBIX 110 CUCTEMHBIM KaHajaMm yctaHoBieHa 921600 6ut/c. Mukpo-
nepexitouaresnu SA1 u SA2 3ape3epBUPOBaHBI 11 JAIBHEUIIIETO Pa3BUTUS MOTYJIS.

dopmupoBaTenn GU3MIECKUX YpOoBHEH curHaioB mHTepdeiica RS-485 (DU1...DH4) BoI-
notHeHbI Ha 6a3e mukpocxem ADM2582 dupmbr ANALOG DEVISES. OcobeHHOCThIO JTaHHBIX
MHUKpPOCXEM SIBJISIETCSI COJIEp>KaHUE BHYTPHU KOpITyca TBEPIOTEIbHOTO TpaHchopMaTopa, KOTOPBIN
o0ecrieunBaeT rajlbBaHUYECKYIO N30JISAIUI0 CUCTEMHOMN YacTH MOYJIsl OT UHTEP(EHCHOM.

HNutepdeticapie kaHambl RS-485 uMmeroT TepMHUHANBHBIE PE3UCTOPHI, MPEIHA3HAYCHHBIC
JUISl COTJIaCOBaHMS JIMHMM CBSI3M, MOJKIIOYaeMbIX K Moaymto. Homunansl pesucropoB 120 Om B
Moayisax Bepcuil nmedaTHeiX miaat V1.0.0. B moaynsax nedatHeie miatel Bepcuid V2.0.0 u BbIle
MpeIyCMOTPEHa BO3MOXHOCTh, B 3aBUCHMOCTH OT BOJHOBOI'O CONPOTHUBJIEHHs] MHTep(dericHOro
KabeJs, MOoJAKIIIoYaTh TEPMUHANIbHBIE pe3ucTopbl HOMUHAIOM 120 OM min 100 Om. TepMuHAITB-
HbI€ PE3UCTOPHI JOJDKHBI MOJKIIIOYATHCS, €CIIM MOJYJb SIBISIETCS MEPBBIM WJIM MOCIETHUM YCT-
pOMCTBOM B CETH.

IIpu oTCyTCTBUU Tepeayu AaHHBIX MO CeTH MUKpocxeMmbl ADM2582 HacTpoeHbl Ha NpH-
eM. Bo Bpems BKITIOUEHHS TepelaTiMKa MUKPOCXEMBI MEPEXOAT U3 MMACCUBHOTO COCTOSHUS B aK-
THUBHOE, YTO NMPUBOANUT K BOSHUKHOBEHHIO MEPEXOIHBIX MPOIECCOB B ceTH. /[ ycTpaHeHus mo-
NOOHBIX SIBJICHUM MOIYJb COIEPKUT PE3UCTOPHI, KOTOPbIE MOJCOCTUHSIOT JIMHUA A KaHAJOB K
MOJIOKUTEIILbHOMY BBIXOJly MHTEP(EHCHOr0 MCTOYHUKA MUTAHUs, JIUHUU B K oTpuIaTensHOMY.
OTU pe3ucTOpbl JOJIKHBI MOJKIIOYATHCS, €CIM MOIYJb SBISETCS MEPBBIM WM MOCIEAHUM YCT-
porictBoM B ceTH. [lonkintoueHne pe3ucTopoB MPOU3BOAUTHCS ¢ TOMOIIBIO MepeMbiuek. COOTBET-
CTBUE MepeMblueK (PYHKIIMOHATLHOMY Ha3HAUEHUIO IPUBOAUTHCA B Tabnuie 3.

B kauectBe UII B Mmomyne ucnonb3yercs cradbmmsupyromuii DC-DC npeobpazoBaTenb, KO-
TOPBIN TIpeoOpa3yeT BXOJIHOE HANPSOKEHHE HaxoasIeecs B nuama3one oT 18 go 36 B B Hampsixke-
HUE MUTaHUs1 KOMIOHEHTOB Moy S5 B. Beixonnast wacte DC-DC npeoOpazoBarens raipbBaHUYE-
CKH M30JIUpOBaHa OT BXoaHOoU. Hanpspkenune npo6os ve menee 1000 B.

Monaynb COAEPKUT YEThIpEe TPeX KOHTAKTHBIX mNepeMbldyku XT1...XT4. OTu nepeMbluku
MpeHa3HaueHbl Ui pa3BUTUA MoayJisa. COCTOsSIHUE UX TOJIKHO OBITH CIETYIOIIUM.

-XT1 — 3aMKHYTBI KOHTaKThI 1 1 2;
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-XT2 — 3aMKHYTBI KOHTaKThI 2 U 3;
-XT3 — 3aMKHYTBI KOHTaKThI 2 U 3;
-XT4 — 3aMKHYTBI KOHTaKThI 1 1 2
Monaynb CONEpKUT CUCTeMY HHAMKAIMU Ha cBetonuonax. Ceerogumonnsl TX1...TX4 u
RX1...RX4 3eneHoro cBeueHUs XapaKTepHU3yIOT WH(POPMAIMOHHBI OOMEH MO HHTEpP(HEHCHBIM
kaHaimaMm. Ceuenne cBeroanonoB TX1, RX1 ungunupyer oOMeH gJaHHBIMH B TIO KaHay 1, KOTO-
poiii otHocuTest K UART 1. Ceuenne cetomuonoB TX2, RX2 uaaumupyer oOMeH JaHHBIMH B TI0
KaHany 2, kotopbiid Takke oTHocuTcss K UART 1. Ceuenue ceetonnonoB TX3, RX3 unauunpyer
oOMEeH TaHHBIMU 110 KaHay 3, KoTopbiit oTHocuTcst K UART 2. Ceuenne ceeromnonos TX4, RX4
WHIALIHAPYET OOMEH JaHHBIMU 10 KaHaiy 4, koTopslid oTHOcUTCs K UART 2. CBeuenne nHAMKATO-
pa “U” (kenTelil IBET) XapaKTepU3yeT HAIMYNE MUTAHUS HA MOJTYJIE.

Tabnuua 3
Ha3nauenue nepembruex HanmeHoBaHMe nepeMblyex
Kanan 1 Kanan 2 Kanan 3 | Kanain 4
Ilepembruka noJKkIIrOUaroLiasi TEpPMUHAIbHBIN J3 J4 J5 J6
pesucrop K 1uHUsIM A, B
Ilepembluka, MOAKIIIOYAOLIAS IOATATUBAIO- J7 J9 J11 J13

LIUH PE3UCTOP K ITOJIOKUTEIBHOMY BBIXOY
UHTep(EHCHOr0 HCTOUHUKA MTUTAHUS

Ilepembluka, MOAKIIOYAOLIAs IOATATUBAIO- J8 J10 J12 J14
LU PE3UCTOpP K OTPULATEIBHOMY BBIXOIY
MHTEp(HEHCHOT0 HCTOUHNKA TUTAHUS

[Ipumeyanue.

Ecau B nepembiukax J3, J4, J5, J6 3aMbIkatoTcst KOHTakThl 1 — 2, To K nuHuaM A, B noakito-
YaroTCsl TEpPMUHAIBHBIE pe3ucTopbl HOMUHANIOM 100 Om.

Ecnu B nepembrukax J3, J4, JS, J6 3aMbIKatOTCst KOHTaKThI 2 — 3, TO K TUHUAM A, B moaxkito-
YalTCsl TEPMUHAIBHBIE PE3UCTOPbl HOMUHAIOM 120 Om.

1.4 MapxkupoBka

Mapxkuposka moaymsi (I'OCT 26828) nomkHa ObITh HAHECEHA HEMOCPEICTBEHHO HA M3JIETTHE
WM Ha MIPUKPETUIIEMBbIM K U3ENNI0 HAKJIaIHON JIEMEHT U COIepKaTh:

e HauMeHOBaHUE U (WIK) mudp U3IETus;

e TOBapHBIN 3HAK WM HAMMEHOBaHUE MPEIIPUITUS-U3TOTOBUTEIIS;

® 3aBOJCKOW HOMED.

1.5 Tapa u ynakoBka

TpancriopTHast Tapa, B KOTOPOW MOCTABJISIFOTCS MOAYJIH, TPEACTABIISET COOON TOIMIATHIN He-
pa30OpPHBIA, MIOTHBIA SIIIUK C TOPLUEBBIMU CTEHKaMH, COOpaHHBIMHM Ha YeThIpeX IulaHkax. Ha
AIUK HAHOCSTCSI OCHOBHBIE, JONOJHUTENbHbIE U Npeaynpeautenbubie 3Haku o ['OCT 14192.
Buytrpennue crenku smmka ooutsl (BeicTinanbl) Oymaroit BY-b mo I'OCT 515-77. Ilepen ymakos-
KOW B TPAaHCIOPTHYIO Tapy MOJYJIU IIOMELIAIOTCS B YKIAJAOYHBIN AWK, YKIaJ0YHBIN SAIIMK NIpel-
cTaBisieT coboit GpyTisip usz roppuposannoro kaprona T-30, TOCT 7376. B ogHOM TpaHCTIOPTHOM
siuke pazmeniaercs 20 yKIIaJO4HbIX SIIHKOB.

[Tpu HEOOXOIUMOCTH HOBOM TPAHCHOPTHPOBKH YIAKOBKY MOYJIEH CleqyeT IPOU3BOIUTH B
HOPMaJIbHBIX KIMMAaTHUYECKUX YCIOBUSX B CIEAYIOLIEH M1OCIE0BATEIbHOCTH:
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74 Mopyns unatepdeiicapiii C-44A

1. Kaxnaplii MOIy/b 3allauBaeTCA B MOJUATUIICHOBBIM MAKET U YKIIAIBIBAETCS B OTIEIbHYIO
KOpOOKY BMECTE C CONTPOBOUTEIBLHOMN TOKYMEHTAIIUECH.

2. KopoOku ¢ Moaymnsimu B kKordecTBe 20 MIT. YITAKOBBIBAIOTCS B YKJIAIOYHBIN SIIIHUK. Y KJIa-
JOYHBIN SIIIUK TIOMEeNIaeTcs B TapHbIN AmuK. [IpoMexxyTku 3amonHaioTcst rohprupoBaHHBIM KapTo-
Hom T-30, TOCT 7376.

3. TpaHCTIOPTHBI SIIUK MapKUPYETCS:

® MaHUMYJISUUOHHBIMU 3HaKamu: "boutcsa ceipoctu”, "Bepx. He kxanToBats", "OcTopoxkHO,

xpynkoe";
® OCHOBHBIMH HAJIITUCSMU - TIOJTHOE UM YCIOBHOE HAMMEHOBAHUE TPy30I0IydaTesl, MyHK-
Ta Ha3HAYEeHUsI C yKa3aHUEM, IPU HEOOXOAMMOCTH, ITYHKTa EPErpy3KH;

® JIONOJIHUTEIbHBIMU HAJIMUCAMHU - TIOJHOE WM YCIIOBHOE HAaHMEHOBAaHHE I'Py300TIIpaBH-
TeJsl © HAMMEHOBAHKE IMyHKTa OTIPABIICHUS;

¢ uHGOPMALMOHHBIMU HAJAMUCAMHU - MAacChl OPYTTO M HETTO TPY30BOr'0 MECTa B KHIJIOTpaM-
Max, rabapuTHBIE pa3Mephbl TPY30BOr0 MECTa B CAHTUMETpax U 00bEM Ipy30BOrO MeCTa B
KyOMYEeCKUX METpaXx.

TpancnopTHasi MapKupoOBKa HAHOCUTCS Ha (paHEpHBbIE WM MeTalTn4eckue spibiku. [lops-
JIOK PacCIiOIOKEHUS MApKUPOBKH Ha OJHOM M3 OOKOBBIX cTeHOK cooTrBeTcTBYeT 'OCT 14192, [lo-
MyCKaeTCcs HaHOCUTh MAPKUPOBKY HEMOCPEIACTBEHHO Ha Tapy. MapKUpOBKY HaHOCAT KpPacKoil mo
TpadapeTy Wik OT PyKH OBICTPO BBICHIXAIOIIEH, BOJIOCTOMKOM, CBETOCTOMKOM, COJIECTONKON Kpac-
KOM, MPOYHOM HA CTUpPAaHHWE U pa3MbiBaHuEe. OCHOBHbBIE HAAMKUCU HaHOCATCS BbicoTOoM 30 mM. [lo-
TTOJTHUTENIbHBIC U HH(POPMAIIMOHHBIE HAAIMUCH HAHOCSTCS BBICOTOM 10 MM.

[Tocne ykmagku mMomynel B TapHBIN AWK, TOCIEAHUN OOTITHBACTCS MO TOPIAM CTaJbHOM
nenpHOM JeHTor ceuenneMm 0,4x20 MM u mmomoOupyetcs. [1noMOBI 1u1st IpenoTBpaIieHus: oT Io-
BpPEXJIEHUS MPU TPAHCIOPTUPOBAHUU PACIONIATAIOTCS B TIYXUX OTBEPCTHSX OOKOBBIX CTEHOK U
3aIUIIAI0TCI CKOOaAMU.

B Tedenune rapanTUifHOrO cpoka MoTpeOUTENb JOHKEH COXPAHATh YIMAKOBKY (yIIaKOBOYHBIN
Y TPAHCIIOPTHBIN AIUKN), B KOTOPOH MPUOBLTA MOJTYJIH.

2 HCHOJIBb30OBAHME I10 HASHAYEHHAIO

2.1 IKCIIyaTAIMOHHbIE OTPAHUYCHUSA

[Tpu skcmmyaTanuy MOayisi HEOOXOAMMO CIIEIOBATh BCEM PEKOMEHAALUSAM B TIOJTHOM COOT-
BETCTBHH C pazjenamu Hacrosiero PO. Kpome Toro, Heo6X01uMO BBIOIHATE MECTHBIE HHCTPYK-
MU, JEUCTBYIOLIUE B JAHHOW OTPACIIX IIPOMBIIIJIEHHOCTH.

2.2 IHoaroroBka MoayJifl K MCIOJIb30BAHUIO

[Tocne momydeHwus, JIMTEIHHOIO XPAHEHUS WM TPAHCIOPTUPOBAaHUS MOJIYJel B TpaHC-
MOPTHOM Tape HEOOXOAMMO MTPOU3BECTH BHEIIHUN OCMOTP TPAHCIIOPTHOTO M YKJIaJI0UYHBIX SIUKOB
Y TIPOBEPUTH LIETIOCTHOCTh YIIaKOBKH.

[Ipu oOHapyXeHUU HAPYIICHUS IEJOCTHOCTH TPAHCIOPTHOW WJIM YKJIAJOYHOW Taphl HEOO-
XOJUMO COOOIIUTh O HapYIIEHUH MNPEIIpUITHIO - U3roTOBUTENO. JlanmbHeillas sKcrutyatanus
MOJ1yJIs BO3MOXKHA TOJIBKO C pa3pelieHusl MPEANPUATUS - U3TOTOBUTEIIS.

Ecnu nenocTHoCTh Tapbl He HapyllleHa, MOAYJb CIIEAYyeT M3BJI€Yb W3 YIAaKOBKH, IPOBECTH
BHEUIHUI OCMOTp Ha OTCYTCTBUE MEXAHUYECKUX MOBPEKICHUI U MPOBEPUTH €TI0 KOMILIEKTHOCTb.

B ciydae xpaHeHUs WM TPaHCHOPTUPOBAHUS MOIYJS MPHU TEMIIepaType HIKe HyJs rpamry-
COB, BBIIEPKAaTh €0 B HOPMAJIbHBIX YCIOBUSAX B TeueHHe 12 yacos.

2.2.1 [Ilopaook ycmanoeku
IIpu nepBoHaYAILHON YCTAHOBKE MOAYJIEH CIEAYET BBIMOIHUTH CIEAYIOIINE ACHCTBUS:
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» Tlepen HauasoM MOHTaXa MOIYJb CIIEAYET OCMOTPETh IEJIOCTHOCTh AJIEMEHTOB
TUTATHI, TICYATHBIX IPOBOHUKOB U OTCYTCTBHE MOBPEKICHUN Pa3beMOB;

» Ecnu Heo0X0aMMO, ¢ TTOMOIIBIO MTEPEMBIUEK YKa3aHHBIX B TAOJHUIE 3, IPOU3BECTH
corjacoBanue (GU3NIECKOMN JIMHUN MH(HOPMAITMOHHOTO OOMEHa.

23 HUcnonb3oBanue MOayJIst

[Ipexne yem HayaTh paboOTy ¢ MOAYJIEM, HEOOXOAUMO O3HAKOMUTHCS C HKCIUTYaTAI[HOHHON
JOKYMEHTALMEN U KOHCTPYKLIMEN MOTYJIS.

[IpucoenvHeHne U OTCOEAUHEHHUE PA3BEMOB MOJIYJS JOJKHO IIPOU3BOAUTHCS IPU OTKIIIO-
YEeHHOM IUTaHUH. 3aMeHa MOAYJIsl 0e3 OTKJIIOYEeHHUsI NUTAHUS He J0NYCKAeTCs.

3 TEXHMUYECKOE OBCJIIYKNUBAHUE

PaGoraromuii MOTy b TEXHUYECKOTO OOCITY)KUBAHUS HE TPEOYeT.

4 TEKYIIAHA PEMOHT

Mopnynsb ABJISIETCS BOCCTaHABINBACMBIM U PEMOHTHO-IIPUTOHBIM U3JeiaueM. B nepuon skc-
IUTyaTaly B CIIy4dasix, He TPeOYIOIMX 3aBOICKOTO PEMOHTa (WJIM BBI30Ba OpHUraabl IPeaNpUsSTHS-
M3TOTOBUTEJS) MOTPEOUTEINIO Pa3peIIaeTcsi CBOMMHU CHJIAMU IPOU3BOINTH 3aMEHY BBIIIEAIETO U3
CTpOsi MOYJIs ¢ ucnosib3oBanueM 3UIL.

CBenieHus1 0 HEUCIIPABHOCTAX 3aHOCATCS B paszien ““YueT HeHCIpaBHOCTEN IPH dKCILTyaTa-
MU’ Macropra.

S TIPABUJIA XPAHEHUA

XpaHeHue MOIYJsl MOXKET ObITh KPAaTKOBPEMEHHBIM (FapaHTUHHBIM) U JUIUTEIBHBIM B OTall-
JMBAaEMOM XPaHUJIUILE.

I"apanTHitHBIN CPOK XpaHEHUS MOYJISI C MOMEHTA U3TOTOBJIEHHUS: 2 rojia.

Cpok IIUTENBHOTO XpaHEHHUs! MOYJIsl B OTaIUIMBaeMoM XpaHwiuie: 10 ner.

IIpu xpaHeHUM MOIYJS CIEAYET BBIACPKUBATH CIEIYIONIME NapaMeTpbl OKPYKaroleh cpe-
TIBL:

- TeMIeparypa Bo3Jyxa JOoJbKHA ObITh B mpeaenax oT munyc 50°C mo mmtoc 70°C, oTHOCH-

TeNbHas BIaXHOCTH 10 80% npu Temmneparype mioc 25°C 6e3 KOHIeHCalluy BiIary;

- coJiepKaHNe KOPPO3UUHBIX areHTOB B aTMOc(epe XpaHWIUIIA HE TOJIKHO MPEBBIIIATS!

e cepuucTOro rasa 20 Mr/M’ B CyTKH;
® XJIOPHCTBIX COJEH 2 MI/M’ B CYTKH.

Mopynb nepes 3akiaagKod Ha JJIUTENbHOE XpaHEHUE (110 MCTEUYEHUM TapaHTUMHOTO CpoKa
XpaHEeHUs) T0JKEH OBITh MEPEKOHCEPBUPOBAH.

KoHcepBanus 1oKHa MPOBOAUTHECS B MOMELIEHUH MpU TeMIleparype Bo3ayxa muioc 20°C
+5°C u oTHOCHTENBHOU BIaxxHOCTH He Oonee 70% 0e3 pe3kux konedanwii Temreparypsl. [Tome-
IIEHUE JIOJDKHO OBITh 3aIIMIIEHO OT MPOHUKHOBEHHUS B HET0 aTMOC(EPHBIX OCAIKOB U KOPPO3H-
OHHOAKTUBHBIX I'a30B (XJIOp, CEPOBOJAOPO]I, AMMHAK, CEPHUCTBIN Ta3 u ap.). Ilpu nposenennu pa-
00T 10 MepeKoHCepBaIUy cienyeT cobmoaars TpedoBanus 6ezonacHoctu no 'OCT 9.014.

6 TPAHCIIOPTUPOBAHMUE
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TpancriopTHas Tapa U yrnakoBka 00ecrneYMBarOT COXPAHHOCTh MOIYJSL MPH TPAaHCIOPTUPO-
BaHWU BCEMHU BHJIaMU TPAHCIOPTA: aBTOMOOMIIBHBIM, >KEJI€3HOIOPOKHBIM, BO3AYIIHBIM (TIpU yC-
JIOBUM pa3MeEIIeHUs MOyl B TepMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUHU C IIPAaBHJIAMHU TpaHC-
MOPTUPOBAHUS TPY30B Ha COOTBETCTBYIOILIEM BHJIE TPAHCIIOPTA M MPHU XPAaHEHUU €ro B TEUCHUE
CPOKOB, YKa3aHHBIX B pazjeine 5.

TpancnopTHas Tapa MpeacTaBiIseT co00M MOMAThii HEPa30OPHBI IUIOTHBIN MUK C TOPIIe-
BBIMH CTEHKaMH, COOpaHHBIMH Ha YE€ThIpEX IUIaHKaX. BHyTpeHHHE CTEHKH sIIuKa OOUTHI (BbI-
ctinanbl) Oymaroit bY-b o I'OCT 515-77.

[Tocne ykmagku Momyniel B TapHBIN AWK, TOCIEIHUN OOTITUBACTCS MO TOPIAM CTaJbHOM
nenpHOM JieHTor ceduenneMm 0,4x20mMm u mmomOupyetcs. [LmomMOBl A1 TpeAoTBpaIieHus OT TI0-
BpPEXJIEHUS TMPU TPAHCIOPTUPOBAHUU PACIONIATAIOTCS B TIYXUX OTBEPCTHSX OOKOBBIX CTEHOK U
3amumiaroTes ckobamu. [lepen ymakoBKoil B TPaHCIIOPTHYIO Tapy MOIYJIM MOMELIAIOTCS B yKia-
JIOYHEIN SIIUK.

3a30pbl MEKIY CTEHKaMH SIITUKOB 3aIOJHSIIOTCS rodpupoBaHHbiM kapToHoM T-30 T'OCT
7376-77.

VYKIIamouHbId MUK TPeACTaBiIsieT cobor ¢yTisip u3 roppupoanHoro kaprona T-30 TOCT
7376-77.

[Ipu TpaHCIOPTHPOBAHUU YHAKOBKAa MOJIYJS JOJDKHA OBITh 3allMIIEHa OT MPSMOTO BO3JEH-
CTBUS aTMOC(HEPHBIX OCATKOB.

TpaHcropTupoBaHHE BCEMHU BUIAMH TPAHCIOPTa MOXET MPOBOIAUTHCS B CIEAYIOMIMX YCIO-
BUSAX:

1) Temmepatypa okpyxaromiero Bozayxa ot munyc 50° C no mmroc 70° C;

2) oTHOcHTeNbHas BIaKHOCTH 98% mpu Temnepatype mitoc 25° C;

3) armocdepnoe nasnenue ot 12 klla (90 mMm pt.ct.) 7o 100 kIla (750 MM pT.CT.).

[Ipu morpy3ke U BBITpY3Ke MOAYIU HE OpocaTh, cOONIIOATh MEphl MPEIOCTOPOKHOCTH OT
MOBPEXKICHHS TAPHOTO SALTUKA.

[Tocne morpy3ku B TPaHCIIOPTHOE CPENICTBO SUIMK 3aKPETUIAETCS C IeNIbI0 UCKITIOYEHHS BO3-
MOKHOCTH €T0 IMPOU3BOJILHOTO TIEPEMEIICHHUS.

7 TIPABUJIA O®OPMJIEHUSA 3AKA3A

[Ipu odopmieHnn 3aka3za Ha MOAY/Ih B OlaHKe 3aka3a HEOOXOAMMO yKas3aTh CIICIYIOIIHE
JaHHbIE:

e “HaumeHoBaHue” - yKa3bIBA€TCS MOJHOEC HAMMEHOBAHUE MOYJIS;

e “Kou-B0” - yKa3bIBaeTCsl KOJIUYECTBO MOCTABISIEMBIX U3/ICJIMI JaHHOTO HAMMEHOBAHUA.

Kpome Toro, B 6;1aHke 3aka3za MOTYT OBITH OTOBOPEHBI OCOOBIE YCIIOBHS TIOCTaBKUA MOIYJICH.
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Ipuio:xkenune A
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BHemHuii BUJI MOAYJIsl CO CTOPOHBI INIAHKH
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Homep Hnentupukarop Homep
KOHTAKTa CHIHANA KOHTAKTA

Al 0VS 0VS Cl1
A2 GND GND C2
A3 0VS 0VS C3
A4 ov ov C4
A5 0VS 0VS C5
A6 +24V +24V C6
A7 0VS 0VS C7
A8 BDO BD1 C8
A9 BD2 BD3 C9
A10 BD4 BD5 C10
All BD6 BD7 Cl1
Al2 BAO BA1 C12
Al3 BA2 BA3 C13
Al4 BA4 BA5S Cl4
AlS5 BA6 BA7 C15
Al6 BAS BA9 Cl16
Al7 BA10 BAI11 C17
Al8 BA12 BA13 C18
Al9 BA14 BA15 C19
A20 -BRD -BWR C20
A21 -BRES BINH C21
A22 -DS INTRB C22
A23 0VS 0VS C23
A24 0VS 0VS C24
A25 0VS 0VS C25
A26 0VS 0VS C26
A27 0VS 0VS Cc27
A28 +24VR +24VR C28
A29 0VS 0VS C29
A30 ov ov C30
A31 0VS 0VS C31
A32 GND GND C32

IloxosieBKa cuCTeMHOT0 pasbemMa MoayJs, XP2

IMpuiaoxenne B
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IIpuio:xxkenune B (mpogoskenue)

Homep Nnentudguxarop Homep
KOHTaAKTa CHUIrHAJIa KOHTaAKTAa
1 SH1 SH2 6
2 Al A2 7
3 Bl B2 8
4 9

5

IloxoJsieBKka 00beKTHOTO pa3bemMa Moays, X1

Homep HNnentuduxarop Homep
KOHTAKTa CHIHAJIA KOHTAKTa
1 SH3 SH4 6
2 A3 A4 7
3 B3 B4 8
4 9

5

IloxoJieBKa 00bEeKTHOIO pa3bemMa MOaYyJIsl, X2
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Hpuiaoxenne I
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CTpykTypHasi cxeMa NOAKJIHYEHUS MOYJIsl
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IMpuiaoxenne [{
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Ipuio:xkenne /1 (mpoaoJxenune)
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IMpuiaoxenne E

INEPEYEHDb JOKYMEHTOB, HA KOTOPBIE JAHBI CCbIJIKHA

O603Ha4yeHne [OKyMeHTa HanmeHoBaHMe JOKyMeHTa

I'OCT 26828 W3nenust MammHOCTPOCHUS ¥ PUOOPOCTpOeHUsl. MapKHpOBKa.

I'OCT 9.014 EC 3KC. BpemeHHass NpOTHBOKOPPO3MOHHAS 3allluTa W3JEIHI.
OO6mue TpeboBaHMsI.
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