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Hacrosiee pykoBoacTBo o skcruryaranuu (P3) pacnpocrpaHnsiercs Ha MOIyIb IEHTPAIBHO-
ro mporeccopHoro ycrpoiictea CPU-19A (manee momaynb) W mpenHa3HAYEHO ISl U3YUYCHUS YCT-
poiicTBa, MPUHIIMIIA ASWCTBUS U IPABHII IKCILUTYaTaIlUH MOTYJIS.

JIOKyMEHT COIEPKUT TEXHUYECKUE XaPAKTEPUCTUKHA MOAYJISA, ONMCAHUE IPUHIIMIIA ITOCTPOE-
HUS U pabOTHI, @ TaKkKe HHPOPMAITUIO, HEOOXOIUMYIO TIOJIB30BATEIIIO JIJIS IPABIIILHOTO TIOIKITIOYC-
HUS ¥ OKCIUTyaTallui MOAYJISl B COCTAaBE paclpeesIeHHbIX CUCTEM YIPaBIECHUS U MpeAHa3HAUEH IS
TU1, 00ECTIeUNBAIOIINX MOIKIIIOUEHUE, TEXHUYECKoe 00cykuBaHue u Tekymmii peMoHT ACY TII,
BKJIFOYAOMIUX MOAYJIb.

Jlnst GoJiee MOITHOTO TPEICTaBIeHUs 0 pabote Moy B PD mpuBeneHsl CTPYKTypHAs cxema
Monyis (mpunoxxkenue b) u ee onucanue, cxema NOJIKIIOYEHHUS! BHEITHUX YCTPOUCTB (MPUIIOKEHHE
I'), mokoneBku pazpemoB (mpunoxkenue B). Kpome Toro, PO comepkuT onucanue npaBuil XpaHSHUS
U TPaHCIOPTUPOBAHMS MOAYJISI, IEPEYEHb JOKYMEHTOB, HA KOTOPBIE JAHBI CCHUIKM (IIPUIIOKEHHE
X).

K pabote ¢ Moaynem AOIycKaloTCs JIMIA, U3YYUBIIME HACTOSIINM JOKYMEHT U COOTBETCT-
BEHHO aTTECTOBAHHEIE.
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1 OIIMCAHME U PABOTA

1.1 Ha3nayenue MmoayJast

[TomHOE HAaMMEHOBAaHUE MOIYJIS:
MopayJsb neHTpajJbHOro npoueccopHoro ycrpoiicresa CPU-19A  AJII'B.426469.051.
Monynp npenHazHadyeH A paboThl B COCTaBE paclpeelIeHHbIX CUCTEM yMpaBlIeHUS Ha
0aze mporpamMmupyemMbix KoHTpouiepoB cepuu DCS-2000 nns cbopa uHpopMaiuu, oOpaboTKH ee
I10 33/IaHHBIM QJIFOPUTMaM U BbIJA4YM YIPABIISIONIMX KOMAH]I IO TPEM MOCJIE10BATEIbHBIM KaHaIaM
RS-485 ¢ ranpBaHMuecKON HU30JSIIUENH W IEMAMHU TPO303alUThI, OJHOMY TMOCIEA0BATEIHOMY He-
M30IMpOBaHHBIM KaHany RS-232 u mo ogHomy kanany Ethernet. Moayne siBisieTcsl BoccTaHABIIH-
BAaE€MbIM M PEMOHTHO-TIPUTOIHBIM U3/IENIUEM, MTPEeIHA3HAUYCHHBIM JUIsl KPYTJIOCYTOUYHONW HEeNpephIB-
HOM DKCIUTyaTalllH.
PaGoune ycnoBus 3KCIUTyaTalluu:
e TemrepaTypa OKpyKaromiero Bo3ayxa ot Munyc 25° C go mtroc 60° C (6e3 koH/eH-
calluy BJIarH);
® OTHOCHTEJIbHAs BIAKHOCTH BO31yXa 10 85% mpu temneparype miatoc 25° C;
¢ armocepnoe nasienue ot 84 mo 107 KITA.

1.2 TexHuyeckue XapaKTepUCTHKH
OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU MOAYJISI IPUBEACHBI B TabauIe 1.

Tabnuua 1
XapakrepucTHKa Beauyuna ITpumeyanue
1 2 3
Tun npoueccopa SC-123 IEC BECK
TakToBas yactorta npoueccopa, MI'in 96
O6beM nmaMsaTu nporpamm, Moait 2 Buytpennss FLASH
O0beM naMsTH JaHHbIX, MOalT 8 Bnytpennee O3V
KonnyecTBO KaHaTI0B HU3KOCKOPOCTHBIX 1 CxkopocTts 10 460800 o6wut/C,
nocjenoBaTenbHbIX HHTEpdeiicoB RS- ASYNC
232
KonnuecTBo kaHaJI0B HU3KOCKOPOCTHBIX 1 Ckopocts 10 460800 6ut/c,
rocJyenoBaTenbHbIX nHTEpdeiicoB RS485 ASYNC,
C TaJIbBAaHUYECKOW HU30JIsI-
uueit (1000B) u uensimu
IPO303aIIHUThI
KonndecTBO KaHaIOB BEICOKOCKOPOCT- 2 CxkopocTs 10 2,304 Mowur/c,
HBIX NTOCJIEI0BATENbHBIX HHTEP(EIicOB ASYNC, SDLC,
RS485 C TaJIbBAHUYECKOUN M30JIsI-
nueit (1000B) u uensmu
IPO303aIIHUThI
1 10/100 Base TX half/full
KomnuecTtBo kananoB Ethernet .
duplex operation
Y CTpolCTBO pe3epBUPOBAHUS €CTh
Nunnkammsa €CTh CBeToauoaHas
Macca mofyJis, Kr, He 6oJee: 0,3
["abapuTHBIe pa3Mepbl MOJLYJIsl, MM: 110x100x28
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DnexTponuTaHue MOAYJSl OCYIIECTBISAETCS OT MCTOYHMKA nuTaHus 18 — 36B. MomHocTs
noTpedsieHus: 10kHa ObITh He Oosee 4,0 Br. ['anbBannueckast H30M1MsI MKy BHEUIHUM HeECTa-
OWJIM3UPOBAHHBIM UCTOYHUKOM MTUTAHUS U CHCTEMHBIM NTUuTaHueM coctasisier 1500B.

1.3 V¥YcrpoiicTBo u padora

1.3.1  Koncmpyxyus mooyns

KoHcTpykuus Moayiist oTBe4aeT TpeOOBaHUAM, NPEABABIEMbIM K KOHCTPYKIIUN MOJYJIeH
cepun DCS-2000 ycranaBnuBaemsix Ha DIN penbe. BHennuii BUx Moysist MOKa3aH B IPUIIOKEHUH
A.

Monynb copepkUT Tpu BHEMIHUX coenuHutens. Coeaunurtens X1 A NOIKITIOYEHUS K
MOJYJII0 NUTaHWs aHAJIOTMYHOTO MOIYJIA Il OopraHu3anuu pesepBupoBanus. CoenuHuTens X2
o0ecrieynBaeT MOAKIIOYEHHE K MOAYJIIO YCTPOHCTB, paboTaronux mno uurepdeiicy RS-232. Coenu-
HUTENb X3 TpeAHa3Ha4yeH JAJs MOJKIIOYEHHUS K MOJIYJIO YCTPOWCTB mMeromue untepgdeicsl RS-
485.

Coenunutens tuna RJ-45 mpenHaszHaueH i MOAKIIOYEHUS K MOAYJIO MHTEPGhEHCHOTO
kanana tuna ETHERNET.

Ha xopmnyc moayns BeiBeneHO aBe kHonku. KHomka «RST» mpennasznauena amst cOpoca,
nepeBoia MOIyJIsl B UCXoiHOE cocTostHne. KHomka «J/Dy nmpenHa3sHadeHa Uit OCTaHOBA WIIH 3aITyC-
Ka [IPUKJIAIHON IPOrpaMMBbl.

Ha nuneBoii uianke MOAyJIsl paclookKeHbl IIATh CBETOJUOIHBIX HHAUKATOpOB. CBeueHue
unankaropa «RUN» cBUIETENBCTBYET O TOM, YTO MOJyJIb HCIIPABEH M TOTOB K pabote. CBeueHue
unankaTopa «ACT» UHAMIMPYET COCTOSTHUE BBINIOJHEHUS NMPUKIAAHON nporpaMMbl. MHIMKAaTOPHI
«LO», «L1», «L2» uaaunupytoT coctosinue uHTepdeiicHbix kanamoB RS-485 “Line0 — Line2” co-
OTBETCTBEHHO.

1.3.2  Ilpunyun pabomol
B npunoxxennn b nokaszana cTpykrypHas cxema MoayJis. Kotopast cogepxurt:
e Mukpomnpoueccop, MII;
e cynepBu3zop nuranus, CII;
e TI0CTIE0BaTENbHBIM MHOTO(YHKIIMOHANBHBIN KOHTpoiep, [IMK;
e (opmupoBarenu naTepgeiicHbIX kaHaioB RS-485, ®KRS48S5;
e ¢opmupoBarens uaTepdericnoro kanana RS-232, ®KRS232;
e cxemy pesepBupoBanusi, CP, popmuposarens curnana Inhibit ;
e HHepronesaBucumas namsate, EEPROM;
e (opmuposatens uatepdeiicaoro kanara ETHERNET
Monyns BeinonHeH Ha 6a3e mukpomnpoueccopa tuna [IPC@CHIP SC123 ¢upmer BECK.
MII cocrouT u3 siapa, coBMeCTUMOro ¢ Mukpomnpoieccopom 180186, mamsatu u nepudepuitHbIX
ycTpoiicTs. [Tamsate MII nenurtcs Ha maMaTh MporpaMMm 00beMOM BoceMb MOANT U maMsTh JaHHBIX
o0bemMoM 11Ba MGaiit. YcrpoiictBamMu nepuQepuilHpIME SBISIOTCS: MOCe0BaTeIbHbIe HHTepQEii-
Chbl, IOPTHI BBOJA-BbIBOAA M BeTpoeHHbIM KOHTposuiep ETHERNET. Kpome Toro MII nmeer pas-
JENBbHYIO JBAJLATH YETBIPEX Pa3psAIHYIO IINHY aIpeca U NIECTHAAUATH Pa3psAHyIO LIMHY JaHHbIX.
AmnmnapartHo-niporpammusle cpeactsa MII mo3BossioT B3auMoAecTBOBATh C YCTPOHCTBAMU
MOAYJIs, KaK ¢ YCTPOIMCTBaMU BBOJA-BbIBOJA. Y CTpoHcTBOM BBoAa BbiBoAa sBisercs IIMK. [[ns
BBIOOPKH yCTPOMCTB BBOJA-BBIBOJIA MCIIONIB3YIOTCS aJipecHble cUurHaibl, popmupyemsie MIIL. Cur-
Han PCS2, xapakrepusyer agpecHoe npoctpanctso 400...5FFH. BHemHsas namsate B MOJyJie OT-
CyTCTBYET.
Jlia opranu3auuu HajgexHoro 3amycka MII ucnonbe3yercss yCcTpoicTBO cynepBU30pa IH-
TaHMsI, KOTOpPOE BBINOJIHEHO Ha 6a3e Mukpocxembl MAX823. CII B cBoeM cocTaBe COACPKUT OX-
paHHBIH TaiimMep U ycTpoiicTBo KoHTposist nutanusi. CII ¢popmupyer curnan copoca B IByX CIIydasx,
KOTJ]a BKJIFOYAETCS SJIEKTPONUTaHUE MOIYJIISI ¥ TIpU cO0e TpOrpaMMebl, He (YOpMUpPYETCS CUTHAI Tie-
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pesarycka OXpaHHOIo TaiiMepa, UMIYJIbCHOH MOCIe10BaTEeIbHOCTH Ha JUCKpeTHOM Bbixojae PIOS.
[Tepuon popmuposanus curnana WDI He nomxeH npeBbimath 1,6 c.

Monynb conepkuT Tpu HHTepeicHbIX KaHanoB Tuna RS-485. M3 nux nBa kanana Line0 u
Linel, ckopocTHbie. MakcuMaabHast CKOPOCTh WH(POPMAIIMOHHOTO OOMEHA M0 HUM COCTABIISIET JI0
2,304 Mour/c.

Wntepdeiicubie kanansl RS-485 u RS-232, o6pazosannsie MII, MeuieHHbIe, pabOTaOT 110
nporokory MODBUS. CereBast CKOpOCTb M CETEBOM aApec SBISAIOTCS HE3aBUCUMBIMU ISl BCEX Ka-
HAJIOB M OTIPEJICISIFOTCS € TIOMOIIBIO CIIENUAIBHOTO TEKCTOBOTO (paiina KoHuUrypamuu, cM. Pyko-
BoACTBO mporpammucta, AJII'B.426469.051 JI1. IIporpaMmmHbIM 0OecTieueHrEM MOMIYJIs N3HAYaTIhb-
Ho yctaHoBiieH npotokoil ASYNC MODBUS st kananos Line 0, Line 1, Line 2.

dopMUpoBaTEIN U30JUPOBAHHBIX KaHAIoB RS-485 co cBeroanoHON MHAMKAIIMEH peann-
30BaHbl 110 TUIOBOH cXxeMe, rae B KadecTBe popmuponareneii RS-485 ncnonb30Banbl crienuanusm-
poBaHHble MUKpocxeMbl ADM2582 ¢ BHyTpeHHEH rajibBaHMYECKOW pa3BA3Koil. B kauectBe sie-
MEHTOB T'PO303alUThl UCHOIB3YIOTCS TPAHCWIIBI U MO3UCTOPBI. DJIEKTPUUECKOE COTIacOBaHUE MH-
TepdelcHBIX 1enei oCcyIIecTBIAeTCs ClelyomuM oopa3oM. Pacnonoxxenue nepeMpluek moka3aHo
npuiioxenue E.

Nutepdeiicupiii kanan Line 0 cormacoBeIBaeTcs ¢ moMoIbio mkammepos J5, J6,J9. Tloxa-
KIIIOUEHHE TEPMHUHAIBHOIO pe3ncropa HoMuHanoM 120 Om mexnay nensmMu A u B npousBoauTtses
3ambikanueM jpkamiepa J9. Ilonkimtoduenre nutanus K uensiM A v B nmpousBoauTCs 3aMbIKaHHEM
JoKaMriepoB J6, it nenu A (TOAKITIOYSHHE TTOJI0KUTEIBHOTO TOJI0ca HHTep(EHCHON YacTh MHUK-
pocxembl ADM2582) u J5 ans uenm B (moakiroueHue OTPUIIATEIBLHOTO MOJ0ca MHTEphErCHON
yacTu MUKpocxeMbl ADM2582).

3aBoackasi yCTAHOBKA JKaMIIePOB — NePeMbIYKH YCTAHOBJICHBI.

WNutepdeiicapii kananm Line 1 cormacoBbiBaeTcs ¢ TMOMOIIBI0 MHUKPOIEPEKIIOYATENS
Joxammnepos J7, J8, J10. [ToaknroueHne TepMUHAIBHOTO pe3uctopa HomuHainoM 120 Om mexny ne-
nsmMu A 1 B npousBoauthes 3ambikanueM jpkamiepa J10. [oakmoyenne nuranus K uensam A u B
IIPOU3BOJUTHCS 3aMBbIKaHUEM JKamMIepoB J8, mist uenu A (MOAKIIOYEHHUE MOJI0KUTEIBHOIO MOJII0Ca
uHTepdericHol yactu MukpocxeMbl ADM2582) u J7 nnsa nenu B (moaknmrodeHne oTpUIaTEIHHOTO
nosntoca uHTepdeiicHoit yactu Mukpocxembsl ADM?2582).

3aBoackasi yCTAHOBKA JKAMIIEPOB — ePeMbIYKH YCTAHOBJICHBI.

WNutepdeiicapiii kananm Line 2 cormacoBbIBaeTCs € IMOMOINBI0 MHUKPOIEPEKIIOYATENS
Joxammnepos J3, J4, J11. [loaknroueHne TepMUHAIBHOTO pe3uctopa HomMuHainoM 120 Om mexny ue-
nsmMu A 1 B npousBoauThes 3ambikanueM jpkamiepa J11. [loakmouenne nuranus K uensm A u B
IIPOU3BOJUTHCS 3aMBbIKaHUEM JKaMIepoB J3, mist uenu A (MOAKII0YEHHUE MOJI0KUTEIBHOIO MOJI0Ca
uHTepdericHoi yactu MukpocxeMbl ADM2582) u J4 nns nenu B (moakmrodeHne oTpUIiaTeIbHOTO
nosntoca uHTepdeiicHoit yactu Mukpocxembl ADM?2582).

3aBoackasi yCTAHOBKA JKaMIIePOB — epPeMbIYKH YCTAHOBJICHBI.

BapuaHTel coenHeHMI MOAYJIS C pa3IMYHBIMU BHEIIHUMHU yCTPONCTBAMM NPHUBEIEHBI B
npunoxkenuu ['. [lpu nmpucoennHeHnn ycTpoHCTB kK kKaHany Line2 moka3zaHo, 4To oOUIuii mMpoBOA
OV_L2 ne mpucoenuusiercs K dkpaHy uHTepdeiicHoro kabemns. DKpaH Kabemsi COCTUHEH C «3EeM-
neiy. Jlpyroi BapuaHT MOAKIIOYEHUSI YCTPOMCTB — MPUCOECIUHEHHE OOIIEro MpoBoa K KpaHy Ka-
Oens. Ecnm vcnonb3yeTcs NepBblii BApUAHT MOAKIIOUEHHS YCTPOMCTB, TO SKPaH MPOBOAA CIELYET
HOJKJII0YATh TOJIBKO B OHOM TOUKE.

Ecnu kontposuiep cogepxut nsa moayisi CPU-19A, ogun u3 HEX paboTaeT B peKuMe oc-
HOBHOTO, @ BTOPOH — B pEXKHME PE3EPBHOTO, TO apOUTPOM BBIOOP PEKUMOB ITHX MOIYJICH SBISETCS
cxema pesepBupoBanus. CP cocrout u3z dhopmupoBarens curnana Inhibit u mpueMHHUKa BHEITHUX
CUTHAJIOB MCNpaBHOCTH ocHOBHOro moayist CPU. ®opmupoarens currana Inhibit npeacrasiser
co0oi Kaymuit MyJTbTUBHOpPATOp, KOTOPHIN ¢ mepuogom He Oonee 400 mc cOpaceiBaetcs. Ecnm
MybTUBHOpaTop B TeueHue 400 mc He cOpocutTcs, cOOM MPOrpaMMHOTO OOECTICUCHHS WU MHAs
HEHUCTIPaBHOCTh MOYJIs, TO Ha Bbixoae INHO - mponager HanpsskeHUE MUTAIOIIME BXOAHYIO IEMb
CXEMBI pe3epBUPOBAHUS PE3EPBHOTO MOAYJIA (CM. MpHIoKkeHHe []) 1 OCHOBHOW MOZyJb NIEpENeT B
pe3epB, a pe3epBHbI cTraHeT ocHOBHBIM. Coctosinue CP kontponupyercs MII. IlpuemHuk BHem-
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HuX uenei, popmupyrommii curnan BLOCK, coenunen ¢ Bxogom MII, PIO11. B ciyuae nepexoaa
OCHOBHOT'O MOAYJIs B pe3epB, nHAUKATOp «ACT)» nepecTaHeT CBETUTHCS. DIEKTPUUECKUE XapaKTe-
puctuku neneii CP cnenyromue:

* HOMUHAJILHOE HampshKeHue U ToK - 24 B, 100 MA;

* raJIbBAaHUYECKas pa3BA3Ka OT BHYTPEHHEr0 MCTOYHUKA NUTaHUs MoayJs - 2500B.

EEPROM, mnpenHa3HaueHHas Uil XpaHEHMs JOJITOBPEMEHHBIX YCTAaBOK, BBINIOJHEHA Ha
6aze mukpocxembl AT24C1024. pupmer ATMEL. O6sem EEPROM cocraBnser 1 Mour. Muadop-
MannoHHbIi ooMeH MIT ¢ EEPROM ocymecteasiercs o uatepdeiicy 12C.

1.3.3  Ilpoepammnoe obecneuenue

ITporpammuoe obecnieuenue moayns (I10) coctouT U3 ABYX YacTeil: onepalMoOHHON cuc-
tembl, RTOS u cucremuoro 10, koTopoe obecrieunBaeT TeCTUPOBAHHE YCTPOMCTB MOJTYJIsl, YIIPaB-
neHue uHrepgeiicHpIMU KaHaigamu, B ToM uyucie kaHanoMm tuna ETHERNET, koudurypupoBanue
KOHTPOJIJIEPOB, cocTtosamux u3 moaysieir CPU u moxyneit cBsi3u ¢ 00BEKTOM, pe3epBupoBanue. bo-
nee noxpo6Ho I10 onucano B PykoBonctse nporpammucta, AJII'B.426469.051 /1.

1.4 MapkupoBka

MapxkupoBka moayis ( TOCT 26828) nomkHa ObITh HaHECEHA HEMOCPEICTBEHHO Ha M3/eNne
WM Ha TPUKPEIUIIEMbIA K U3/ISNTUI0 HAKJIATHON 3JIEMEHT B COJIEPIKATh:

e HauWMeHOBaHHe U (Win) MHU)p U3IEIHs;

® TOBapHBII 3HAK WM HAUMEHOBAHHE MIPEIIPUSTHI-U3TOTOBUTEIIS,

®  3aBOJICKOI HOMep.

1.5 Tapa u ynakoBka

TpancnoptHast Tapa, B KOTOPOW MOCTABIISIOTCS MOJAYJIH, MPEACTABIAET COOOM MOIIaThIi
HEepa3OOpHBIH, IUIOTHBIN SIIUK C TOPLEBBIMU CTEHKAaMH, COOpaHHBIMH Ha YETHIpEX IUIaHkKax. Ha
SIIIIMK HAHOCSATCST OCHOBHBIE, JOIMOJHUTENbHBIE U Tpenynpeautenbuble 3Haku 1no ['OCT 14192.
BHyTpenHue crenku simumka ooutsl (BeicTiianel) Oymaroit bY-b mo 'OCT 515-77. Ilepen ynakos-
KOU B TPAHCIIOPTHYIO Tapy MOJYJIM ITOMEUIAIOTCA B YKJIAJAOYHBIA SIUK. YKIAJOUYHBIN SIIUK IIPEN-
cTaBisieT coboit ¢pyTisp u3 rodppuposanHoro kaprona T-30, TOCT 7376. B oqHOM TpaHCTIOPTHOM
siuKe pazmemaercs 20 yKIaJT0dHbIX SIIUKOB.
ITpu HEOOXOAMMOCTH HOBOM TPAaHCIIOPTUPOBKU YHAKOBKY MOJYJIEH clieayeT NpOU3BOIUTh
B HOPMAJIbHBIX KIIMMAaTUYECKUX YCIOBUAX B CIEAYIOIIEH OCIEA0BATEIbHOCTH:
1. Kaxxap1ii MOAYJIb 3aI1aUBAETCS B MOJUITUICHOBBIN MAKET U YKJIAABIBAETCS B OTACIBHYIO
KOpPOOKY BMECTE C COTMPOBOAUTEIILHON JOKYMEHTAITUEH.

2. KopobOku ¢ MonynssMu B KoiudecTBe 20 MIT. yIaKOBBIBAIOTCA B YKJIQOYHBIM SAIMUK. YK-
JAIOYHBIA AIIUK MOMENIAETCS B TAapHbIM sAmuK. [IpoMexxyTkH 3anoiHsoTes rodpupo-
BaHHbIM KapToHOM T-30, 'OCT 7376;

3. TpaHCTIOPTHBIN SIIUK MAPKUPYETCS:

e MaHMUMIYJISLUUMOHHBIMM 3Hakamu: "boutcs ceipoctn”, "Bepx. He xanToBats", "Octo-
POXHO, Xpynkoe";

® OCHOBHBIMM HAJIHUCSMHU - IIOJIHOE WIH YCJIOBHOE HaMMEHOBAHME IPY30I0JIydareds,
MyHKTa Ha3HAUYEHU C yKa3aHUEM, P HEOOXOJMMOCTH, IIYHKTa Meperpy3KH;

® JIOIOJHUTEJIBHBIMU HAAIIUCAMH - ITOJIHOE WIH YCIOBHOE HAUMEHOBAHHE I'PYy300TIIpa-
BUTEJISI U HAUMEHOBAHME ITyHKTa OTIIPABIICHUS;

¢ UH(POPMALIMOHHBIMHU HAJIUCSAMHU - MAacChl OPYTTO M HETTO I'Py30BOr0 MECTa B KUJIO-
rpammax, rabapuTHbIE pa3Mepbl IPy30BOr0 MECTa B CAHTUMETPAX U 00BEM I'Py30BOT0
MeCTa B KyOUYeCKHX MeTpax.

TpancnopTHast MapKUpOBKAa HAHOCUTCS Ha (haHEpHBIC WM METaJUTMYECKue sApibiku. [lops-
JIOK PacIIOJIOKEHUs] MAapKUPOBKM HA OJTHOU M3 O0KOBBIX cTeHOK coorBeTcTBYeT ['OCT 14192. Jlo-
ITyCKAeTCsl HAHOCUTh MAPKUPOBKY HEMOCPEICTBEHHO HA Tapy. MapKMpOBKY HAaHOCST KPacKOM IO
TpadapeTy WK OT PyKH ObICTPO BBICHIXAIOIICH, BOJOCTOMKOM, CBETOCTOMKOM, CONECTOMKOM Kpac-
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KOW, MPOYHOM Ha CTHpaHue U pa3mbiBaHue. OCHOBHBIE HAANUCU HaHOcATCA BbicOTOM 30 mm. [lo-
MOJTHUTENIbHBIE U WH()OPMAIIMOHHBIC HAAMUCHA HAHOCATCS BHICOTOH 10 MM.

[Tocne yxnaaku MOyJiei B TapHBINA SIIHK, TTOCIEIHUM OOTATUBAETCS MO TOPIAM CTaIbHOM
neapHoM JieHToi ceuenneMm 0,4x20 MM u tuiomOupyertcs. [1momMOBl a1 peaoTBpalieHus OT To-
BPEXKJICHUS NPU TPAHCIIOPTUPOBAHUU PACTIONIATAIOTCS B TIYXUX OTBEPCTHSIX OOKOBBIX CTEHOK U 3a-
[UIIAI0TCA CKOOAMHU.

B Teuyenue rapaHTHIHOTO CpoKa MOTPEOUTENh JOJDKEH COXPAHATh YIAKOBKY (yMaKOBOY-
HBII ¥ TPAHCIIOPTHBIN SUTUKH), B KOTOPOU MPUOBLIN MOTYJIH.

2 HCHOJIb30OBAHMUE I10 HASHAYEHUIO

2.1 3chnyaTauu0Hﬂme OrpaHH4Y¢HUsA

ITpu sxcmmyaranuu Moyt HEOOXOJUMO CIIEI0BaTh BCEM PEKOMEHAALUSAM B MOJHOM CO-
OTBETCTBHHM ¢ pazzenamu Hacrosmero PO. Kpome Toro, He06X0IUMO BBIMOIHAT MECTHBIE MHCT-
PYKLMH, NEHCTBYIOIINE B JaHHOM OTpaciid IPOMBIIIIEHHOCTH, a TaKXKe Jpyrue HOpMaTUBHbBIE J10-
KYMEHTBI, ONIpeAEIAIONIUe MpaBuia 3KCIUTyaTallui B3PbIBO3AIIMUILEHHOTO AIEKTPOOOOpyA0BaHUS.

2.2 TloaroroBka MoayJsi K HCIOJIb30BAHUIO

ITocne momy4yeHusi, JUIMTEIBHOTO XPAHEHUS WM TPAaHCIOPTUPOBAHUSA MOAYJEH B TPAaHC-
HOPTHOH Tape He0OXOAMMO MPOU3BECTH BHEIIHUI OCMOTP TPAHCHOPTHOTO U YKJIAJOYHBIX SIIMKOB
U IIPOBEPUTH LIEIIOCTHOCTH YIIAKOBKHU.

[Tpu oOHapyXeHNU HapyIIECHUS IETOCTHOCTH TPAHCIIOPTHON WIIM YKJIaJOYHON Taphl HE0O-
XOJMMO COOOIIUTh O HApYLIEHUH MPEANPHUIATHIO - U3rOTOBUTENO. JlanbHelmas sKCIuTyaTanus Mo-
ZlyJIs1 BO3MO>KHA TOJIBKO C pa3pelIeHUs] IPEANIPUATHUS - U3TOTOBUTEIISL.

Ecau nenocTHOCTh Tapbl HE HapyLIeHa, MOLYJIb CIEAYET U3BJIEUb U3 YIIAKOBKH, IIPOBECTH
BHEIIHUHA OCMOTp HAa OTCYTCTBHE MEXAaHWYECKHMX MOBPEKICHUN U MPOBEPUTH COOTBETCTBUE KOM-
IUIEKTHOCTH TacIopTy.

B cnyuae xpaHeHMsI WM TPAaHCIIOPTUPOBAHUSA MOZLYJI IIPU TEMIEPAType HUXKE HYJIs Ipa-
JTyCOB, BBIIEP’KAaTh €r0 B HOPMAJIbHBIX YCIOBUSAX B TEUEHUH 12 yacos.

2.2.1 Ilopaook ycmanoeku

Ilepen HavanoM MOHTa)ka MOZYJb CIEAYET OCMOTPETh M IPOBEPUTH 3a3€MIISIOIIEE YCT-
pPONCTBO, LIEIOCTHOCTh 3JIEMEHTOB IUIAThl, IEYATHBIX MPOBOAHUKOB M OTCYTCTBHUE IOBPEKICHUM
pPa3beMOB.

[Ipu nepBoHavYaIbHON YCTAHOBKE MOJYJIEH CIEAYET BBIOJIHUTD CIAETYIOIINE TCHCTBHS:

1. ycranoButh nepemsuku J3...J11 B HyxHOe cocTostHue. [Tepembruxu J1 n J2 nucnons-
3YIOTCS U OTIIAAKK MOy isl. B paboTaromem moxaysie nepembruka J1 qomkHa ObITh
yCTaHOBJIEHA, KaK Moka3aHo B npwioxkeHuu E. [lepembriuka J2, B paboratoiiem Moay-
Jie, He JOJDKHA OBbITh yCTAHOBJICHA;

2. TMOJAKIIOYMTH CUTHAJIbHBIE KaOeIu B COOTBETCTBUU C LIOKOJIEBKOW Pa3beMOB MOYJIS.

2.3 MHcnoab3oBaHue MOLYJIst

[Ipexxne yem Havyath paboOTy ¢ MOAYJEM, HEOOXOIUMO O3HAKOMHTHCS C DKCIUTYaTaI[MOH-
HOM JOKYMEHTAlUEW U KOHCTPYKIIMEH MOYJISI.

[IpucoenriHeHne U OTCOEUHEHNE Pa3bEMOB MOYJIS JOJKHO MTPOU3BOAUTHCS MPU OTKIIIO-
YEHHOM MUTAHUH.

3 TEXHUYECKOE OBCJIIY KUBAHUE
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Haxopsmuiicss B 3KCILTyaTallii MOAYJIb TPeOyeT MpH MPOBEICHUH PETIaMEHTHBIX padoT
IPOBOJUTH KOHTPOJIb HAIIPSDKEHUS IUTHEBON OaTtapen. barapes moanexxur 3aMeHe, eciii ee Harpsi-
’KeHHe cocTaBisgeT MeHee 2,8 B.

4 TEKYIIAH PEMOHT

Monynb sSBASi€TCS BOCCTaHABIMBAEMBIM M PEMOHTHO-TIPUTOAHBIM H3AenueM. B mepuon
OKCIUTyaTalliu B CIydasix, HEe TPeOYIONIMX 3aBOJCKOIO PEMOHTA (MJIU BBI30BA OpUTabl MPEANpH-
STUSI-U3TOTOBUTEIS ) TTOTPEOUTEIIO Pa3peIIaeTCss CBOUMH CHIIAMH TIPOU3BOAUTH 3aMEHY BBIIIEIIINX
W3 CTPOSI MOJyJIeH 3aTpeOOBAHHBIX WIIH MTOJTYUYCHHBIX Y TIPEANPUITHI-U3TOTOBUTEIIS.

CBezneHMsI 0 HEUCIIPABHOCTSX 3aHOCATCA B pazfen “YueT HEMCIPAaBHOCTEW IpH KCILITya-
Tauuu” MacropTa.

5 ITPABUJIA XPAHEHUA

XpaHeHue MOyl MOXKET ObITh KPaTKOBPEMEHHBIM (TFapaHTUHHBIM) U AJUTEIBHBIM B OTa-
IUIMBAEMOM XPaHUIIHILE.

lMapanTuiiHbBIA CPOK XPAHEHUSI MOJTYJISl C MOMEHTA U3rOTOBJIEHHUS: 2 roja.

Cpok IIUTENpHOTO XpaHeHHUS MOAYJIS B OTaruiMBaeMoM Xpanunuiie: 10 ner.

IIpu xpaHneHMH Monyssl ClI€AyeT BBbIIEPKUBATH CIEAYIOLIUE MapaMEeTpPbl OKpY:Karolen
Cpenbl:

- B OTaITUBA€MOM XpaHWIHUIIE TeMIepaTypa BO3IyXa JI0JKHA OBITh B Mpe/enax OT IUIoC 5
°C no mmoc 40°C, oTHOCUTENbHAsI BIaKHOCTh 10 80% npu Temnepatype mioc 25°C 6e3
KOHJICHCALIUU BIIary;

- cojepXaHue KOPPO3UMHBIX areHTOB B aTMoc(epe XpaHWIUIIAa HE JOHKHO IPEBIIIATh:

e cepHucToro rasa 20 MI/M° B CyTKH;
® XJIOPHCTBIX CONICH 2 MI/M° B CYTKH.

Moaynbs niepen 3aKiakol Ha JIUTEIbHOE XpaHeHHE (IT0 UCTEUEHUN TapaHTUHHOTO CpOKa
XpaHeHus1) TOJKEH ObITh ePEKOHCEPBUPOBAH.

KoHnceppanus no/mkHa MPOBOAUTHCS B TOMEIICHUH MIPU TeMIiepaType Bo3ayxa mmitoc 20°C
+5°C u OTHOCUTENLHOU BIaKHOCTH He Ooiee 70% 0e3 pe3kux koiebanuii TeMreparypsl. [Tomere-
HUE JIOJDKHO OBITH 3alUIIEHO OT MPOHUKHOBEHUS B HETO aTMOC(EPHBIX OCAJKOB U KOPPO3HOHHO-
aKTUBHBIX Ta30B (XJIOp, CEPOBOJOPOJI, AMMHAK, CEPHUCTHIN ra3 u ap.). [Ipu nposenenun padbot mo
NepeKoHCepBally cleyeT codmoaars TpedoBanus 6ezomnacHoct o 'OCT 9.014.

6 TPAHCIIOPTUPOBAHHUE

TpancniopTHas Tapa 1 yrakoBKa 00O€CIEUYUBAOT COXPAHHOCTh MOJYJISI IPH TPAHCIIOPTUPO-
BaHWW BCEMH BUIAMH TPAHCIIOPTA: aBTOMOOMIBHBIM, KEJIC3HOJOPOKHBIM, BO3AYITHBIM (IIPH yCIIO-
BUU pa3MELIECHUs] MOAYJIsl B T€PMETU3UPOBAHHOM OTCEKE) B COOTBETCTBHH C MPAaBHJIaMU TPaHCIIOP-
TUPOBAHUA IPYy30B HA COOTBETCTBYIOIIEM BUJIE TPAHCIIOPTA U MPU XPAHEHUH €T0 B TEUECHUE CPOKOB,
YKa3aHHBIX B paszene S.

[Ipu TpaHCIOPTHPOBAHMH YTIAKOBKA MOJYJIS JOJDKHA OBITH 3allHICHA OT MPSMOTO BO3-
JeNcTBUS aTMOC(HEPHBIX OCAJKOB.

TpancnopTupoBanue BceMU BHIIaMU TPAHCIIOPTAa MOXKET MPOBOJUTHCS B CIEAYIOUIUX YC-
noBusix ( [OCT 21552):

1) Temmepatypa okpyxaroiero Bo3ayxa ot Muayc 60 no miroc 60°C;

2) oTHOCHUTeINbHAsA BIaXXHOCTh 98% npu Temneparype itoc 25°C;

3) atmocepnoe naBienue ot 12 klla (90 mm pr. c1.) 10 100 kIla (750 mm pT. cT).

[Tpu morpyske u BBITPy3Ke MOAYJIH HE OpocaTh, COOIOIATh MEPBI IPETOCTOPOKHOCTH OT
MOBPEKACHUS TAPHOTO STIHKA.
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ITocne MOrpy3Ku B TPaHCHOPTHOC CPEACTBO SAMIUK 3aKPCIUIACTCA C LCIIBKO HCKIOYCHUA
BO3MOXHOCTH €TO IMMPONU3BOJILHOT'O NNEPCMCIICHHA.

7 IMPABUJIA O®OPMJIEHUSA 3AKA3A

ITpu odopmieHnn 3aka3a Ha MOIYJM B OJaHKE 3aKa3a HEOOXOAMMO YKa3aTb CIIEIYIOLIUe

JIaHHBIE:
e “HammMeHoBaHME” - yKa3bIBAETCS MTOJIHOE HANMEHOBAHHUE MOJTYJISI C YIETOM MOIU(DUKA-
11K
e “Kon-B0” - yKa3bpIBaeTCsl KOJUYECTBO IMOCTABIISIEMbBIX H3/ICIHI TaHHOTO HAUMEHOBAHUS
Y BapHaHTA.
Kpome toro, B 6manke 3akaza MOTYT OBITh OTOBOPEHBI OCOOBIE YCIOBHS MOCTABKH MOMY-
nen.
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IIpuioxkenne 7K

NEPEYEHDb JOKYMEHTOB, HA KOTOPBIE JAHbI CCBIUIKH

O0o3HaueHne JOKYMEeHTa

HaumenoBanue AOKYMEHTA

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

[Tporpammupyemblie KOHTpouiepbl. OOIIMe TEXHUYECKUE Tpe-
OOBaHMsI U MCTIBITAHUSI.

I'OCT 26828 W3nenvs MammHOCTPOCHUS U MPUOOPOCTpOeHUs. MapKupoB-
Ka.

I'OCT 21552 CpencrTBa BBIYUCIUTENBHON TeXHUKU. OOIIME TEXHUYECKUE
TpeOoBaHus, MpaBUiia MPUEMKH, METOAbI UCIBITAHUN, MapKU-
pPOBKa, YIIAaKOBKA, TPAHCIIOPTUPOBAHUE U XPaHEHHE.

rocr9.014 EC 3KC. BpemeHHas npoTUBOKOPPO3HOHHAS 3alIUTA U3/IEITHI.

OO6mue TpeOoBaHuUs.

I'OCT 14192-96

MapkupoBKa Irpy30B.

I'OCT 515-77

bymara ynakoBouHasi OuTyMuUpoBaHHas U JerreBas. TexHude-
CKHE yCIIOBUSL.

I'OCT 7376-89

KapTon rodpupoBanHblii. O01I1ME TEXHUYECKUE YCIOBHSL.
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