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Alternating Current. [TepemMeHHBI TOK;
Direct Current. [TocTOSIHHBIN TOK;
International Electrotechnical Commission, Cum. Taxxe MOK;

I'nobGampHas HaBUT'AalTUOHHAasA CITYTHHKOBas CUCTEMA,

Global Positioning System. I'Jo0anbHas CcHCTeMa  HaBUTalldU
Y OIIPEJICIICHUS TIOJIOKCHYIS,

Network Time Protocol. CeTeBoii IpOTOKOJI CHHXPOHU3ALMH BPEMEHHU;
Peructp;

Real-Time Clock. Yacsl peaibHOTO BpeMeHH;

Supervisory for Control And Data Acquision. CrcTeMa AMCIIETYEPCKOTO
yrpaBiieHus U cOopa JaHHbIX, Ha3BaHue kiacca [10 ans co3ganus cucrtem
ABTOMATH3aIIMU TIPOMBIIIIIECHHOTO TIPOU3BOJICTBA;

Transmission Control Protocol. IIporokon ympaBieHHs Tepeaadei
JIAHHBIX;

Transmission Control Protocol/Internet Protocol. MexxceTeBol MPOTOKOI
yIpaBlieHUs Tiepeadcii JaHHbIX;

Watchdog-raiimep. [IporpaMMupyemblii CTOPOKEBOM TaliMep;
AHajoroBo-uudpoBoii mpeodpa3oBarerb;

JlaTuuk TemnepaTypsl;

3anacHble YaCTH, MHCTPYMEHTHI U IPUHAJJIC)KHOCTH;
UnTtepdeiic maructpanm;

V3en nHAWKAINH,

McTOYHUK OTIOPHOTO HAIPSKEHUS;

Hctounuk nutanus;

WcTouyHuk NUTaHUS AaTYNKA;

Hcrounuk ToKa;

Komnaparop; KonTponupyemslii MyHKT;

KommyTtatop;

KonumuecTtBo uHpOpMamuu, COCTOSIICH W3 TMEPEMEHHOrO YWCia OalT
nepeaBacMo/oIy4aeMoi IIPOTOKOJIOM 3a OJHH pas;

KonTpomnnep nporpammupyemsiii 2JICU-TMK;
MuKpoKoHTpoJIIED;

Monyns 00paboTKH TaHHBIX;

MexayHapoaHast dJeKTpoTeXHuaeckas komuccus. Cum. Takxke IEC;
OrnepaTUBHOE 3aIIOMHUHAIOIICE YCTPOUCTBO; ONEpaTUBHAS MTaMSTh;
OOBEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHUE

OnepalnmoHHas CUCTEMA;

TToctosHHOE 3aIOMHUHAOLIEE YCTPOUCTBO;

IIporpamMmMupyemMblii TOrHYECKUI KOHTPOJLIED;

[IporpammMHoe obecrieueHue;
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ny
PD
cy
Cv3
COT
VTP
yOJI
®T
LIAII
LT
SHIT

[TyHKT ynpaBneHus;

PykoBOACTBO 1O AKCILTyaTaIHH;

CxeMa yTmpaBJIeHHUS;

CxeMa yTmpaBlieHUS 3aMHChIO;

CYeT4HK AIIEKTPO3HEPTHH TpeX (Ha3HBIN;
YCeTpoiicTBO ralbBAaHUUECKOU Pa3BsI3KH;
¥Y3en onpoca TaTYNKOB CUTHATH3AIIHH;
dopmupoBaTenh TOKA;
udpo-ananoropsiii mpeodpa3oBaTeb;
IlenTpanbHbIi poreccop;

3HepFOHe3aBI/ICI/IMa§I aMsAThb.
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KoHmpounnep npozpammupyembiti AJICU-TMK

AHHOTAIUSA

Hacrosiiee pykoBOJACTBO IpenHA3HAUYEHO JUIsl O3HAKOMJICHHUS! OOCITY)KMBAIOLIETO IMepcoHalia
C YCTPOMCTBOM, KOHCTPYKIIMEH, pabOTOH M TEXHUYECKHM OOCITY)KMBAaHHEM allapaTHOH YacTh
IIporpaMMupyeMoro jorudeckoro koHtposuiepa OJICU-TMK TV 4210-001-79207856-2015
(manee ITJIK).

K pabore ¢ IIJIK DJICU-TMK ponyckaercst KBadu(pHUIMPOBAHHBIA IEpCOHAN, WMEIOIINN
JOMYCK K paboTe C 2JIeKTpooOopymoBaHWeM (Tpymlma JIONMyCKa HE HWKE TPEThel), M3yYHBIIUN
sKkcrutyataiuonnyto jpokymeHtauuto Ha IUJIK DJICU-TMK, wunctpykumio mo Th mpu pabote
C 2JIEKTPOHHBIM 000pPYJJOBAHUEM U MPOIIEAIINI HHCTPYKTAaXK Ha paboueM MecTe.

Hannoe pyxoBoacTBo pacnpoctpansiercs Ha IIJIK OJICUM-TMK, monynum KoHTposuiepa
1 UX MOIU(UKAIIAN.

B koHTpomiepe ¥ TOIKIIOYAEMBIX IEMSX COICPKATCS OMAcCHBbIE HAMPSHKEHUS, MOATOMY
npu dkcrryaranuu  [1IJIK HeoOxomumo cobmroneHne TpeOoBaHUN 0O€30MacHOCTH, TPUBEICHHBIX
B HacrosieM PO.

JIisi TOJIHOTO TOHMMAaHHWS TPUHIUIIOB padoTel KoHTpoiuiepa DJICU-TMK Heobxomumo
O3HAKOMHUTLCA CO CICAYIOIUMU JOKYMCHTAMU:

— «Koutpomnep nporpammupyembiii DJICU-TMK. PykoBoacTBo 1o npuMeHenuto. Yacts 1»;

— «Kontpomep mporpammupyemsiii DJICU-TMK. IloctpoeHue cucreMbl pe3epBHpPOBaHUS.
PykoBoacTBO 1o mpuMeneHuto. Yacte 2»;

— «KonTpomiep nporpammupyemsiii DJICU-TMK. Ionneprxka npoTOKOI0B Nepeaadn JaHHBIX
I'OCT P MOK 60870-5-104-2004, TOCT P M3BK 60870-5-101-2006 u 'OCT P M3K 60870-5-103-
2005. PykoBoacTBO 110 IpuMeHeHuo0. YacTs 3»;

— «Kontpomnep nporpammupyemsiii DJICU-TMK. Ilogaepxkka npoTokosia nepeaayr JaHHBIX
I'OCT P M3K 61850 Goose. PykoBozacTBo 1o npuMeHeHH0. YacTh 4»;

— «IIporpammupoBanne koHTposuiepa ODJICU-TMK Pab6ora ¢ IEC61850 MMS Client.
PykoBoacTBO 110 NpuMeHeHuto. Yacte S».

I o0ecrieyeHusi COOCTBEHHOW 0e30macHOCTM M 3alUThl  000pPYyAOBaAHMS

@ JJaHHBIM 3HAKOM O0003HAYAKTCH YKa3aHUsSl, KOTOpble Heo0XO0AMMO COOJIIOAATH
OT MOBPeKICHUI

( || JanHbIM 3HAKOM 0G03HAaYAeTCS BamHas HHAPOPMALMS, HA KOTOPYIO HeoGXoMMMO
0 00paTHTB 0c060e BHUMAHHKE
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Pykoeodcmeo no akcrnsyamayuu

BBEJAEHHUE

[UIK DJICU-TMK sBnsercs 3¢ pexkTHBHON MOAYIBHOM MIIaTHOPMOM SISl IOCTPOCHUSI CUCTEM
ABTOMATH3AIMH MAJIOTO U CPETHETO MaciiTaba BO BCEX CEKTOPAaX MPOMBIIUICHHOTO TIPON3BOCTBA.

Ocobennoctsamu [TJIK DJICU-TMK sasistrorces:

— pe3epBUPOBaHHUE MUTAHUS U KAHAJIOB CBS3U;
— TMOJHOE AyOJIupOBaHUE KOP3UH KOHTPOJLIEPa;

— pa3BHTas CUCTEMA CAMOJAMATHOCTHKH M CAMOKATHOPOBKHY;

— OTKpBITasi apXUTEKTYypa, MOJACPKKA CTAHJAPTHBIX MTPOTOKOJIOB M UHTEP(EICOB;
— WatchDog-Taiimep 1 4achl peajlbHOTO0 BpEMEHH,

— pacuMpeHHas HOMEHKJIaTypa (yHKIHOHATBHBIX MOYJICH;

— '"ropsiuasa" 3ameHa MOJyJen;

— TacCUBHas CHUCTEMa TEIJIOO0TBOJIA;

— OTCYTCTBHUE MOJBUHBIX HOCUTENEH HH(OpMAIIUK.

ITporpammupoBanne DJICU-TMK ocymiecTBisercss Ha nATH sA3bikax ctangapta MOK 61131-3
B OTKPBITOM HMHCTPYMEHTAJIbHOU cpere CoDeSys v3.5, KOTOpas IPENOCTaBIsET IOJIb30BATEII0
MOIIArOBble MHCTPYKLUMH Ui Pa3pabOTKU MPOEKTOB, YIOOHYIO CUCTEMY OTIAAKU M ONTHUMH3ALUU
nporpaMMmHoro koja. I[Tonpobnas nnpopmanus o padore ¢ mporpamMmmuoii yacteio I[TJIK DJICU-TMK
cogepxkutrcsi B nokymeHTe «Kontposmep mnporpammupyemeii  OJICU-TMK. PykoBoacTBo
1o npuMeHeHuto. Yactep 1.
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KoHmpounnep npozpammupyembiti JICU-TMK

1 OIIMCAHUE U PABOTA IIJIK 9JICU-TMK

1.1 Hazunauenue IJIK DJICU-TMK

Kontpomiep OJJICU-TMK  sBisercs  KOHTPOJUIEPOM — IPOMBIIUIEHHOIO  HA3HAYEHUS.
OH nmpeHa3HaueH s M3MEPEHMs] HENpPEpbIBHBIX CHUTHAJIOB, MPEJCTABICHHBIX HAaNpsHKEHUEM
MIOCTOSIHHOTO TOKa M (MJIM) MOCTOSIHHBIM TOKOM, cOopa u 00paboTku MH(pOpMALUU C MEPBHUYHBIX
JATYMKOB, (JOPMHUPOBAHUS CUTHAJIOB YNPABIECHUS 10 3aJaHHBIM aJFOPUTMaM, NpUEMa U Iepeaadyu
uHbOpMAllUM 1O TIOCJIEJOBAaTENbHBIM KaHajaM CBS3M B CHCTEMax W3MEPEHUs, KOHTPOJI
U yIpaBieHHUs 00BEKTAMU B PA3JIMYHBIX OTPACIISAX POMBIIUIEHHOCTH:

— HedTsIHAA U Ta30Bas;

— arpapHas Y IUILIEeBas;

— TOpHOpY/IHas;

— TpPaHCHOPTHBIE CUCTEMBI;

— DHEpreTuKa;

— MAaIIWHOCTPOCHHE;

— mIpodyue OTpaciu, B TOM YHCIC C MHOCIbKO TCEXHUYCCKOTO MW KOMMCEPUYCCKOro YydcTa
BHCPFOHOCHTCHCﬁ H CO3JaHHsA CUCTEM obecneueHns: 0E30ITaCHOCTH.

Kontpomnep ODJICU-TMK npenHazHadeH [uisi HMCHOJB30BaHUS B IIMTaX YIPaBICHUS
TEXHOJIOTMYECCKUMU O6’beKTaMI/I B COCTaBC CHUCTCM TCJICMCXAHWUKH, AaBTOMATHUKH, MOKAPOTYIICHUSA
Y aHAJIOTUYHBIX CHCTEM B KaYECTBE MPOTrPaMMHUPYEMOT0 JJOTHYECKOT0 KOHTPOJIEpa.

KoHTpomnep sBisieTcss BOCCTaHABIMBAEMBIM, MHOTOKAHAIBHBIM, MHOTO()YHKIIMOHAIBEHBIM
U3JIeJIMEM C MEPEMEHHBIM COCTaBOM (YHKIIMOHAIBHBIX MOJYJIEH U BO3MOXKHOCTBIO PE3EPBUPOBAHUS
HMCTOYHHMKA MUTAHUS U LEHTPAIBHOTO MPOLIEccopa.

OcHoBHass o6Osacte mnpuMeHeHus: KoHTposuiepa DJICU-TMK — cuctembl aBTOMaTH4YECKOTO
U aBTOMATU3UPOBAHHOTO YIIPABJIICHUSA TCXHOJOT'MYCCKUMU PO CCCAMU.

1.2 Koncrpykuus u annapathslii cocras [IJIK DJICU-TMK

Buemnuii Bug koutposuiepa JICU-TMK npencrasnen Ha pucynke 1.1.

KoHCTpyKIIMsS KOHTpOJUIepa HMMEET MOIYJIBHYIO apXUTEKTypy H TIO3BOJSET HCIIONIh30BAThH
B CBOEM COCTaBe CIEAYIOIIHNI HAOOp MOTyJIeH:

a) monynb nutanust TP (moxgpoOuee B 1. 2.1);

0) Moaynb neHTpansHOro npomeccopa TC (monpobHee B 1. 2.2);

B) (D)YHKIIMOHAJILHBIC MOYJIH:

— MOAYNH TUCKpeTHOro BBoAa/BeiBoga TD (moapobuee B 1. 2.3 — 2.5);

— MOAYNH aHajaoroBoro BBoja/BeiBoga TA (moapobuee B 1. 2.6 — 2.9);

— kommyHuKanuoHnHble Moaynu TN (moapobree B 1. 2.10).

KoHcTpykuns  Moaysnell  KOHTpoyuiepa M MPUHATBIE  CXEMOTEXHUYECKHE  PELICHUS
COOTBETCTBYIOT BBICOKUM TpPEOOBaHMUSIM CTOMKOCTM K 3JEKTPOMAarHUTHBIM U MEXaHUUYECKUM
BozzaeiicTBusM. Bee mogymu DJICU-TMK paboTatoT npu ecTeCTBEHHOM OXJIAKICHUU U HE UMEIOT
HOJBWKHBIX YacTEH.

JUisi yCTaHOBKM MOXYJIEM HCIIOIB3YyeTCs KOMMYyTanuoHHas maHeinb TK, koropas umeer
¢uxcupoBanHoe koaudecTBO ciaoToB (6 miu 10). Monymu DJICU-TMK moryt pacnonaraThbes
Hanmavenu TK B npousBoiabHOM mopsiake, (UKCUPOBAHHbIE MO3MLIMU HMEIOT TOJIBKO MOJIYIH
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Pykoeodcmeo no akcrnsyamayuu

MCTOYHUKA MUTaHUS U LEHTPAIbHOro mpoueccopa. Kaxnaplii MoOaynb 3akperisieTcss Ha MaHeIu
BCTPOCHHBIM B HCT'O BUHTOM. KOMMYTaI_[I/IOHHaSI nadens TK moMumMo MexXaHHUYECKOT o O6’beI[I/IHeHI/I$I
moxaynei ITJIK opraHuszyeT 3JIEKTpUUYECKUE COCIUHEHHUS MEKIY HUMH, MOJKIIOYEHHE BHEIIHETO
MCTOYHMKA PE3EPBHOIO NMUTaHus, a Takxke kperienue [1JIK Ha Mecte ycTaHOBKH.

Pucynoxk 1.1 — Baemnuii Buj I[IJIK JICU-TMK

Cxema pazmemienusi moaysied [IJIK Ha KOMMYTallMOHHON MaHEIW MPECTaBIeHA HAa PUCYHKE
1.2.

Mopynu OZHOTO THIIa B3aWMO3aMEHSEMBI, TIPU YCIOBUU YCTAHOBKH B MOIYJISX TpPeOyeMbIX
napaMeTpoB pekrMa paboThl U IPOTPAMMHOTO 00ECIICUCHHUS.

Konctpyknusa moxyneit TIJIK DJICU-TMK yaudummpoBana u COCTOMT U3 OJHOM, ABYX WU
TpEeX I11JIaT, NOMCIICHHBIX B METaUINYECKUN Kop1myc, COCTOSIH_II/II‘/JI u3 JII/II_ICBOI\/'I IIaHCIu, 6OKOBBIX
Kpbimiek (i 00koBol Kpbimku) U ocHoBaHus. Kopmyc DJICHU-TMK umeer nmpodHoe MOPOMIKOBOE
3alIUTHOC IMOKPLBITUC. IleyaTHBIEe IIATHL U OJICKTPOHHBIC KOMITOHCHTBI IMMOKPBITHI CJIIOEM 3alllIUTHOT'O
JlaKa, 4TO YBEJIMYMUBAET UX CTOMKOCTh K BO3JEHCTBUSIM OKPYKAIOIIEH CPEIbI.

Bee monynu DJICU-TMK umeror eaunyio rinyOuHy Koprmyca. MexaHn4eckoe KOIUpOBaHHE
(pOHTATBHBIX PA3bEMOB IO3BOJSAET HCKIKOYUTh OHIMOKM TOJK/IIOUEHMs] BHEIIHUX Leneu
IIPY MOHTAKE MOJYJICH.

CoenvHeHre MoOAyJed C BHYTPEHHEH IIMHOM KOHTPOJUJIEpa OCYIIECTBIAECTCS MIUHHBIMU
pa3beMaMu, KOTOPBIE BCTPOEHBI B KaXKIbI MOJYJIb C TBUIBHON CTOPOHBI.

Ha 3agneit cteHke MOJyJiel pacIionoKeH pa3beM MOJKIIOYEHHUS K MaHeId KOMMYTAIMOHHON
TK 11 opranu3anny 3JeKTPUIeCKOT0 COeTMHEHHS MOTy e MexX 1y co00i 1 IensIMUA TUTaHusl.

Ha numeBoit manenu Mojysiel pacrosioKeHbl pa3beMbl MOJICOCTMHEHHUS BXOIHBIX M BBIXOTHBIX
enei, a Tak)Ke HHIAUKATOPHI pexXrMa paboThl U COCTOSTHUS TUCKPETHBIX BXOJIOB-BBIXOJIOB MOYJICH.
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KoHmpounnep npozpammupyembiti AJICU-TMK

[Tonkmtouenune cetum nurtanus k [IJIK ocyimiecTBisieTcss dyepe3 pa3beM Ha JIUIEBOM MaHETU
MOAYJSl MUTaHUSl, HA KOTOPOM TaKKe pa3MEeIaeTCs JABYXIOJIOCHOM BBIKIIOYATENh CETH MUTAHUS
Y UHAMKATOP Hajduyus nuraromero Hanpsbkenus [TJIK.

KommyTanmossan nageas TK

b,

< IR

Komyyuuranuonssie  Aozvau ananorosoro seona/sssoza TA  Monvan ouckpernoro ssofa/snisona TD
MOZYITH

Pucynok 1.2 —Cxema pa3MeleHust MoyJieil HA KOMMYTAIIMOHHOI NMaHeJIH

l'abaputno-ycranoBouynsie pasmepbl [IJIK DJICU-TMK mpencraBiensl Ha pucyHke A.l
B npuiiokeHnu A. ['aGaputHble pa3Mmepbl MOAyJeH mpeacTaBiieHbl B Tabnuie b.1. Buemnuii Bua
¥ TabapuTHBIE pa3Mepbl KOMMYTAIIMOHHBIX IMAHETIeH MmpeacTaBieHbl Ha pucyHkax b.2 u B.3.

Amnmnapathbsiii cocraB ITJIK ¢ pesepBupoBaHMEeM HCTOYHMKA MHUTAaHUS M 0€3 pe3epBUPOBAHUS
IIPEJCTaBIICHbI HA PUCYHKe A.2.

Ilepeuens monyneit IIJIK u ux kpaTkue xapakTepUCTUKU IPEICTaBIECHbI B IPUIIOXKEHUH B.

[Ipumeuganue — [IpousBoauTENb OCTABISIET 3a COOOM MPABO M3MEHSTh KOHCTPYKIIMIO
monynen ITJIK.
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1.3 Texuuveckue xapakrepuctuku IIJIK JICU-TMK

Texanveckue xapakrepuctuku [1JIK DJICU-TMK npeacrasnens! B Tabnuie 1.1.

Tabauna 1.1 —Texunyeckne xapakrepuctuku [IJIK 3JICU-TMK

HaumeHoBaHMe XapaKTEePUCTHKHU, eTMHUIIA U3MePEHUS 3HaueHune
1 Hanpskenue nuTaHus OT HCTOYHUKA TOCTOSIHHOTO TOKa, B 24+ 4
(Tpu UCTIOB30BAaHUK MOJYJIs NCTOYHHMKA nTuTanus TP 712)
2 HanpsbkeHue NUTaHUs OT UCTOYHUKA ITOCTOSIHHOTO TOKa, B 127370
(Tpu UCTIOIB30BaHUK MOJYJIs HcTouHMKA TuTtanus TP 711)
3 HanpspbkeHue nuTaHus OT CETH IEPEMEHHOr0 ToKa yacToTol (50 + 1) 90264
I'n, B (mpu ncnonp3oBanuu Moayist ucrounrnka nutanus TP 711)
C KOJIMYECTBOM MOJYJel He OoJiee miecTH, 70
IIPU IUTAHUU OT CETU MTOCTOSIHHOTO TOKa, B-A
C KOJIMYECTBOM MOJYJIel He OoJiee mecTH, 70
4 TlorpeGnsemas IpU MUTAHUH OT CETHU MEPEMEHHOT0 ToKa, BT
MOILIHOCTB, He Gouee: C KOJTMYECTBOM MOAyJiei He 6omee 10, 90
MPY MUTAHUU OT CETH MOCTOSIHHOTO TOKa, B-A
C KOIIM4ecTBOM MoyIieit He 6oee 10, 90
IIpU MUTAHUH OT CETHU MEPEMEHHOT0 ToKa, BT
5 CremneHs 3alIUTHI OT BHEIIHUX BO3ICHCTBUIM, oOecrieunBacMast 000JI0UKOM 1P20
6 Cpennss HapaOOTKa Ha OTKa3™, 4, He MEHee 90 000
7 Cpennee BpeMsi BOCCTAaHOBIICHHUS PAOOTOCIIOCOOHOTO COCTOSTHUS 30
arperaTHbIM METOJIOM 3aMEHbI, MUH, He 0oJiee
8 Bpems roToBHOCTH K paboTe, MUH, HE OoJiee 2
9 CpenHuii Cpok CIykOBbI, IET, HE MEHEe 20
10 Cpennuii Cpok COXpaHIEMOCTH, JIET, HE MEHEE 15
11 T'apaHTHiTHBII CPOK, MECSIIEB 18

Knnmarndeckoe HCIIOJTHEHHE KOHTPOJIJIEPA 3aBUCUT OT COCTaBa BKIIFOUCHHBIX B HET'O MOIIYJ'ICI\/'H

— KOHTpOJUIEp MMEET AMaIa3oH pabouux Temieparyp oT MuHyc 25 mo mmoc 60 °C, eciu
B €r0 COCTaB BXOZAT TOJbKO MOJYJIM MMEIOLIME TEMIEPATYpHbIM AMana3oH oT MuHyc 25 no 60 °C
(MomynH M3 JAaHHOTO JHMAara3oHa UMEIOT B KOHIIE CBOETO YCIOBHOTO 0003HaueHus OykBy F);

— KOHTPOJUIEp UMEET AUara3oH pabodyux TemMreparyp oT MuUHyc S 10 mitoc 60 °C, ecnu B ero
COCTaB BXOJUT XOTsSI Obl OJUH MOAYJb, UMEIOLIMH Iuanma3oH paboyux TemIeparyp OT MHUHYC 5
10 matoc 60 °C (3a UCKITIOYEHNEM aHAJIOTOBBIX MOAYJIEH);

— KOHTPOJUIEp UMEET auamnazoH pabouux temmnepatyp ot 0 mo miatoc 60 °C, ecu B ero cocras
BXOJIUT XOTS OBl OJMH aHAJIOTOBBIM MOJYNb, MMEIOIIMN JMana3oH padbodynx Ttemmeparyp oT 0
1o miroc 60 °C.

— OrTHocuTeNnbHAs BIAXKHOCTh BO3ayXxa — oT 5 10 95 % npu temnepatype miatoc 30 °C.

Atmocdepnoe maienne — ot 70 g0 106,7 kI1a (ot 630 no 800 MM pT. cT.).
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KoHmpounnep npozpammupyembiti JICU-TMK

1.4 ITapameTpsl 3JIEKTPOMATHUTHOM COBMECTUMOCTH

1.4.1 Ilo yCTOMYMBOCTH K BO3JICUCTBUIO JJICKTPOMArHUTHBIX MOMEX KOHTPOJUIEPHI ITOJKHBI
coorBercTBoBaTh ['OCT CISPR 24, TOCT 30804.6.2, 'OCT P 51179 (M3K 870-2-1-95), TOCT P
51317.6.5 u T'OCT 32137 pnga rpynmnbl WCIOJHEHUS 2, W YAOBJIETBOPATH HHIKEYKa3aHHBIM
KpUTEPUSIM KauecTBa (yHKIIMOHUPOBAHMSI 110 CIEAYIOIUM THIIAM BO3JICHCTBUI:

1) DnexkTpoMarHuTHas YCTOWYMBOCTh K MArHUTHOMY TIOJIO TPOMBIIUICHHOM YacTOTHI
no 'OCT P 50648  cremenp  »xectkoctd 4 (HOpPT  Kopmyca), KpHUTEpHUH  KayecTBa
(GYHKITMOHUPOBAHUS A;

2) YcroiuuBoCTh K 3nekTpoctatndeckuM paszpsagam 1mo I'OCT 30804.4.2 creneHnb KeCTKOCTH
3 (mopT KopItyca), KpUTepuit KauecTBa (YHKIIMOHUPOBAHUS A;

3) YcTroWunBOCTh K pPaguovdacTOTHOMY djekTpomarHutHoMy tmojio, ['OCT 30804.4.3,
CTEIEHb )KECTKOCTH 3 (ITOPT KOpIyca), KpUTEpUid KadecTBa GyHKITMOHUPOBAHUS A;

4) YcToMYMBOCTh K HAaHOCEKYHAHBIM UMNyiabcHbIM momexaMm no ['OCT 30804.4.4 crenenn
KECTKOCTHU 3 (CUTHAJIbHBIE TIOPTHI, HU3KOBOJIBTHBIE BXOJIHBIE U BBIXOAHBIE MOPTHI JIEKTPOMUTAHUS
MEePEeMEHHOT0  TOKa,  MOpT  (QYHKIHMOHATBHOTO  3a3eMJICHUS),  KPUTEpU  KadecTBa
(GYHKITMOHUPOBAHUS A;

5) YcToluMBOCTh K MHKPOCEKYHIHBIM HMITYJIBCHBIM TIOMEeXaM OOJNBIIONW SHEPruu
o 'OCT P 51317.4.5 creneHpb ®KECTKOCTH corjacHO Tabmuimbl A.l s Kjacca 3IeKTPOMarHUTHOU
00CTaHOBKH 2, KpUTEpHUil KauecTBa (PyHKIMOHUPOBAHUS A

6) DnekTpoMarHUTHas ~ YCTOMYMBOCTH K  KOHJAYKTUBHBIM  TOME€XaM, HaBEJCHHBIM
paanovyacToTHbIMU 3yekTpoMarHuTHbIMU nojsiMu 110 ['OCT P 51317.4.6 crenenb xecTkocTH 3
(curHasbHBIE MOPTHI, HU3KOBOJBTHBIE BXOJHBIE U BBIXOJHBIE MOPTHI AJIEKTPONUTAHUS TEPEMEHHOTO
TOKa, HU3KOBOJITHBIE BXOJHBIC W BBIXOJHBIC MOPTHI NEKTPOIMUTAHUS MMOCTOSHHOTO TOKAa , MOPT
(G YHKIIMOHAIBHOTO 3a3eMJICHUS ) KpPUTEPHI KaduecTBa (DYHKIIMOHUPOBAHUS A;

7) AuHamMuuecKue H3MEHEHMsI HaNpsHKEHUS CETH DJIEKTPONUTAaHUS B  COOTBETCTBUHU
I'OCT 30804.4.11, «macc  DJCKTPOMAarHUTHOM  OOCTAaHOBKM 3,  KpUTEpHH  KadecTBa
¢byHkimonupoBanus B;

8) YcroitunBocTh K KonebarenbHbIM 3aTyxatomuM nomexam o I'OCT P 51317.4.12 crenens
)KECTKOCTH 2 (HI/IBKOBOHBTHBIG BXOJIHBIC U BBIXOAHBIC NOPTHI 3JICKTPOIMUTAHUA MOCTOAHHOI'O TOKa);
KpHUTEpHil KauecTBa (DYHKIIMOHUPOBAHUS A

9) YcroitunBoCTh K KOJcOaHHMSAM HanpspkeHus siekrponutanus mo ['OCT P 51317.4.14
KJIACC AJICKTPOMArHUTHONW OOCTaHOBKH 3, KpUTEPHH KaduecTBa (PYHKIIMOHUPOBAHUS A

10) YcroiiunmBocTh K KOHAYKTUBHBIM T©loMexaM B nosnoce 4yactoT or 0 go 150 xI'mg
mo 'OCT P 51317.4.16 creneHb KECTKOCTH 3 (HHU3KOBOJIbTHBIC BXOJHBIE W BBIXOJHBIC TOPTHI
ANEKTPONUTAHUS TIOCTOSIHHOTO TOKA) KPUTEPHI KauecTBa () YHKIIMOHUPOBAHUS A;

11) YcroitunBoCcTh K TyNbcamusaM HampspkeHus: dnextpornutanus nmo ['OCT P 51317.4.17
CTEIEHD KECTKOCTH 3 (HI/ISKOBO.HBTHBIG BXOIHBIC U BBIXOAHBIC MMOPTHI SJICKTPOIIUTAHHUA TIOCTOAHHOI'O
TOKa), KpUTEPHI KauecTBa (YHKIIMOHUPOBAHUS A

12) YcroitumBOCTh K BO3JIEUCTBUIO TapMOHMK W umHTeprapmoHuk nmo 'OCT IEC 61000-4-13
KJIaCC AJICKTPOMArHUTHONW OOCTaHOBKH 2, KPUTEPHH KaduecTBa (PYHKIIMOHUPOBAHUS A

1.4.2 KonTposuieppl B 4YacTU CO3[aBa€MbIX  DSJCKTPOMArHUTHBIA  TMOMEXH, JOJIKHBI
YIAOBJETBOPATh HOpPMaM  HMHAYCTpHalIbHBIX  paauonomex kimacca A mno ['OCT 30428
u I'OCT 30805.22.

21



Pykoeodcmeo no akcrnsyamayuu

1.5 Pe3epBupoBanue

IToncucrema pe3epBupoBaHusl mnpeaHazHadeHa mis  pesepBupoBanus [IJIK DJICU-TMK.
[Tox pezepupoBanuem [IJIK DJICU-TMK crenyer noHUMAaTh:

1) annapatHoe pe3epBUPOBAHME HCTOUYHUKOB IUTAaHUS, MPU KOTOPOM IMHTAaHHWE Ha KpEHT
MOAETCS C OJHOTO U3 IBYX UCTOYHUKOB:

— wmonynb utanus TP 711 (TP 712);
— pesepBHOE muTaHue +24 B, mogaBaemMoe Ha pa3beM MUTAHUS KOMMYTAI[MOHHOH TaHETH.

BBI60p HCTOYHHKA IIMTAaHHUA 3aBUCHT OT BCIMYHWHBI IIOAABAEMOI'0 Ha erﬁT HAIps>KCHUA
(HI/ITaHI/IG OCYHICCTBIIACTCA OT TOTO UCTOYHHKA MUTAHHA, HAIPSAKCHUC HAa KOTOPOM BBII_HC).

2) mporpaMMHOe pe3epBupoBanue GyHkmuonanbHocTy 1.

PesepBupoBanue BBO/A/BBIBOJA OCYIIECTBISIETCS AYOJIMpPOBaHMEM MOJIYJIEeH BBOJAA/BBIBOJA
B CUMMETPUYHO YCTAHOBJICHHBIX JIBYX OJMHAKOBBIX KPEHUTaX.

[Moxcucrema pesepBupoBanmst peanusyercss 110, pabortarommm B coctaBe aByx [IJIK,
CBSI3aHHBIX MEX]Ty COOO0M JIMHUSIMU pe3epBUpOBaHus 1o nmpuHuuy "OcHoBHOW-Pe3epBHBIit".

[loncucrema pe3epBUPOBaHMS CIYXKHT JUIS YIPABICHUS MPOLECCOM PpPEe3epBHPOBAHUS,
o0ecrieurBasi peaTu3aIuio CIeIYIOINX BO3MOKHOCTEH:

— BBINOJIHEHUE Pa3HBIX 3a/1a4 U KOH(PUTYpUPOBaHUE Pa3HBIX MPOEKTOB;

— pe3epBUPOBaHME JAHHBIX 3a7a4l, YKa3aHHOHW TOJIb30BaTEIIEM;

— TepexoJ] Ha pe3epBHBIN KOHTPOJLIEP IO KOMAH/IE MOJIb30BaTEIIs;

— aBTOMAaTHYECKUH Mepexo/1 Ha Pe3epBHBINA KOHTPOJIIEP MPH 0OHAPY)KEHUHU OTKa3a OCHOBHOT'O
KOHTpOJLIepa.

MakcuManbHO AONYCTUMOE BpEMsl aBTOMATHUYECKOTO IEPEXOAAa Ha PE3EpPBHBIM KOHTPOJUIEP
nipu otkaze ocHoBHOro I1JIK cocraBnser 50 mc.
DJICU-TMK nognepxuBaet cienyroniie QyHKIMH pe3epBUPOBAHUS:

— TMOJHOE AyOIupOBaHUE KOP3UH KOHTPOJUIEPa;
— Ppe3epBUPOBAHHUE MOJYJIEH HCTOYHUKA MUTAHMUS;

— pe3epBUPOBAaHHE KAHAJIOB CBSI3U B MPOIECCOPHBIX MOJYJISAX C BCTPOCHHOW (yHKIMEH
MOJAEPKKHA HECKOIBKUX onpocyukoB 1o mpotokoiy 'OCT P MOK 60870-5-104-2004;
— pe3epBUPOBaHKE KaHAJOB CBS3U B KOMMYHUKAIIMOHHBIX MOJYJISX.

C moapoOHBIM OMUCAHHEM CHUCTEMBI PE3EPBHUPOBAHUS MOKHO O3HAKOMHTHCS B PYKOBOJCTBE
1o mpuMeHeHnIo «Pe3epBrUpoBaHHBIC CHCTEMBI aBToMaru3anuu Ha 0aze koHTposuiepa DJICU-TMK
Kontpomnep mnporpammupyemsiii  DJICU-TMK. IlocTtpoeHne mnoacuCTEMBbl pe3epBUPOBAHMS.
Yacts 2».
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1.6 KomMyHUKAIIMOHHBbIE BO3MOKHOCTH

Kontpomnep DJICU-TMK wumeeT OTKpBITYIO apXUTEKTypy M MOAJIECPKUBAET CTaHIApPTHHIE
NPOMBIIIICHHBIE TPOTOKOJIBI M HMHTEp(erchl. DTO JaeT COBMECTUMOCTh Ha MPOTPaMMHOM
Y anmnapaTHOM YPOBHE C JaTYMKaMU, HUCIOJIHUTEIbHbIMH MexaHuzmamu u SCADA-cucremamu
Pa3JIMYHBIX TPOU3BOIUTEIICH.

1.6.1 TOCT P M3K 60870-5-104-2004, TOCT P MK 60870-5-101-2006

[Iporokon 'OCT P MO3K 60870-5-104-2004 ocHoBaH Ha TpexypoBHeBoW monenu EPA —
«ApXMUTEKTypa TOBBIIIEHHON IPOU3BOAUTENBHOCTH». |JaBHOW 3ajauell JaHHOM apXUTEKTYpHI
ABJISICTCA MOJTydeHHe Oosiee ObICTPOro BpPEMEHH peakiuy Ul KpUTUYECKON HH(DOpMaIUH.

B uneonoruu MOK 60870-5-104 yctpoiicTBa B3auMoAeicTByIOT 1Mo npuHmumy Master/Slave.
Master — "[lynkr ynpasnenuss" ("IIY"), Slave — "Konrpomupyemsrii nynkt" ("KII"). Slave
(TOCTaBIIMK  JAHHBIX) — IOCJIE€  YCTAHOBKM COEAMHEHUS OCYIISCTBIISICT Tepefady JaHHBIX
B COOTBETCTBUU C KOHPUTYpallMOHHBIMU HacTpoiikamMu. KonnyecTBO 0JHOBPEMEHHO MOIKIII0OYAEMBbIX
MOCTABIIMKOB 3aBHCHT OT BO3MOXHOCTHM Master craniiuu. Master (moTpeburtens NaHHBIX) — MOCIE
YCTAaHOBKH CO€AUMHEHUs ocymiecTBisseT uHpopmarmonubeii oomMeH ¢ "KII". MoeT BBINOJHATH
CUHXPOHM3AIMIO BCEH CHUCTEMBI U TECTUPOBAaHME KaHana. Master UMEeT BO3MOKHOCTh YIIPABJICHHUS
MMOTOKOM JAaHHBIX, T.€. IPUOCTAHOBUTD MOJIyY€HHE JAHHBIX.

IIpenycMoTpeHoO Ba Kilacca Nepefady JaHHbIX 110 JaHHOMY IIPOTOKOILY.
— Knacc 1 mepenaum maHHBIX — UCIIONB3YETCS 11 COOBITHI WM COOOIIEHWH C BBICOKHM
MIPUOPUTETOM.

— Kuacc 2 mepegaun TaHHBIX — UCTIOJIB3YETCS 1711 COOOIIEHU ¢ HU3KUM MTPHUOPUTETOM.

Moayns MIK 104 TCP-Slave nonnepxuBaeT mnepefady (aiijaoB, KOTOpbIE NPHPABHEHBI
K [IEpBOMY KJIacCy, HO OTJEJIbHBIMU HACTPOWKAaMU IOJIb30BATENb UMEET BO3MOXKHOCTh PETyJIUpPOBATh
MHTEHCUBHOCTH MOTOKA, (PAKTUYECKH yCTAaHABIIMBAas YPOBEHb MPHOPUTETA Tiepeaadn (ailiioB MExXIy
KJIACCOM 2 M KJ1accoM 1.

JanHblli mpoToKoN peanu3oBaH B KoHTposiepe OJICM-TMK B 1nomHOM COOTBETCTBHM
¢ TpeboBanusmMu cranaaproB 'OCT P MOK 60870-5-104-2004 u IEC 60870-5-104:2006, Master,
Slave.

[IpeumymectBa nucnosbzoBanuss MOK 60870-5-104 B konTposepe DJICU-TMK:
— CTaHJapTu3anud nepeaavyu AaHHBIX COIJIACHO OGH.[CMI/IpOBI:IM TpCGOBaHI/ISIM 11 CUCTEM
TEeJIEMEXaHUKH;

— BBICOKAasA CKOPOCTH MEpaavv MNAaHHBIX I MIHUPOKOIIOJIOCHBIX KAaHAJIOB CBA3H. CpeI[HCC
BpEMs JOCTABKH OT 3 Mc JJIA MUKIIMYCCKUX JaHHBIX U 1 mc JJIsA COOBITUMHBIX.

— HacTpaWBaeMasi Harpy3ka Ha KaHaj Ui CTa0MJIbHOM pabOTBl MpPU CKOPOCTSIX MEHee

32 Kobur/c;
— mepeaaya (aisaoB B 00IIeM MOTOKE JAHHBIX C BO3MOXKHOCTBIO HACTPOUKH IPUOPUTETOR;

— BO3MOXHOCTb BbIA€NIEHUs A0 16 morumueckux y3i1oB B coctaBe ojHoro "KII"
JUTSL pacCIIMPEHHOT0 aIpECHOTO MPOCTPAHCTBA CUTHAJIOB;

— BCTPOEHHAs NPOLEAYpa CHHXPOHU3ALUN BPEMEHU;

— JBOIfHasT rapaHTUs JOCTaBKM JAHHBIX CpPEACTBAMH IPOTOKOJIOB TPAaHCIOPTHOTO
Y MPUKJIATHOTO YPOBHEH;

— TOIJEpKKa pabOThI CO BCEMHU CTaHIAPTHBIMH TUITAMH JTaHHBIX;
— TOAJIepKKa pabOTHI C TPYIIAMU U CUCTIYHKAMHU.
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Monayne MIK 101 Slave siBisieTcss mporpaMMHBIM MOJYJIEM MOJIJIEPKKH MpoTokoida MOK
B peXHME TOJAYMHEHHOro  yCTpoiicTBa. Moaynb  moaiepkuBaeT  paboTy B pexUMe
C IpeIBapUTEIbHON 00paOOTKON MaHHBIX KaHaJIbHOTO YpoBHS (mpu padore ¢ momynem TN 713).
Monyns TN 723 ocymiecTBiseT IpUEM JaHHBIX M3 KaHaja M Iepenady JaHHBIX B IPOTrpaMMHBIN
moxayis IEC 101 Slave u Hao60poT.

Jis nydmiero NOHMMAaHHUS TPUHIMIOB pPabOThl MPOTOKOJA HEOOXOAUMO O3HAKOMHTHCS
¢ nokyMeHToM «KouTtpomep nporpammupyemsiii DJICU-TMK. Tloanepxka mpoTOKOJIOB Nepeaadu
nanaeix 'OCT P MBK 60870-5-104-2004, TOCT P MK 60870-5-101-2006 u 'OCT P M3K
60870-5-103-2005. PykoBoACTBO 10 MpuMeHEHUI0. HacThb 3.

1.6.2 T'OCT P MK 60870-5-103-2005

Monyns IEC 103-Master sBisieTcss NporpaMMHBIM MOAyjeM, ucnonHsembiM Ha LT s
obecrieuenuss uH(popmarmoHHoro obmena kouTpoiiepa JICU-TMK ¢ nmpoMbITIuIeHHBIM
000pyJOBaHUEM B COOTBETCTBUHU C TpeOOBaHUSAMH MexIyHapoaHoro cranaapra IEC 60870-5-103
(I'OCT P M3K 60870-5-103-2005).

Monyns IEC 103-Master ucnonssyercs B cinyudae npuMmenenus I1JIK B cocrase "ITY".

Monyns IEC 103-Master ocyiecTBIseT MOCIeI0BaTeIbHbIN OOMEH CO BCEMH MO TIMHEHHBIMHU
yCTpOMCTBaMH, 33JaHHBIMU B KOH(purypauuu uepe3 monyias TN 713/TN 723.

JUis  nydiiero NOHMMaHMWS MPUHIMIOB pPabOThl MPOTOKOJA HEOOXOAUMO O3HAKOMHTHCA
¢ nokymeHnToM «Kontposnep nporpammupyemsiii DJICU-TMK. [loanep:kka npoTOKOIOB Nepeaavu
nanHeix 'OCT P MOK 60870-5-104-2004, I'OCT P MOK 60870-5-101-2006 u I'OCT P MOK
60870-5-103-2005. PykoBoACTBO 110 TpUMEHEHUI0. HacThb 3».

1.6.3 'OCT P MJK 61850 (IEC61850 GOOSE, IEC61850 MMS)

MD3K-61850 — cranaapT «CeTu U CUCTEMBI CBSI3U Ha MOJCTAHIIUAX», ONHUCHIBAIOIINN (opMaTh
IIOTOKOB JJaHHBIX, BUAbI HH(OPMAINH, IPABUJIA OMMCAHUS 3JIEMEHTOB SHEProoOBEKTa U CBOJI IIPABUII
JUIS OpTaHU3aluK COOBITUIHHOTO POTOKOJIA TIepelaun JaHHBIX.

Cormacao MOK-61850 ycrpoiicTBa peneiiHoi 3ammThl U aBToMatuku (P3A) oObeauHEeHBI
IIMHOM, O KOTOPOW caMHU yCTpOICTBa OOMEHHBAIOTCS AAHHBIMU MEXIY COOOW M IMepelnaroT 3TH
JTaHHbIE Ha BEPXHUH ypoBeHb. Takas apXUTEKTypa yA0OHa T€M, YTO NMPUMEHEHUE TEXHOJIOTUYECKON
IIMHBl 3HAYUTEJIBHO YMEHBUIAET KOJMYECTBO MEAHBIX IPOBOJOB, YTO YIPOLIAET HACTPOUKY,
IIPOEKTUPOBAHUE U DKCIUTYaTALMIO CUCTEMBI.

JlaHHBIE OT TEPMMHAJIOB PEIECHHON 3alUMTHI 110 CTAHLIMOHHOM IIMHE MOIYT IE€pENaBaThbCs
Ha BEPXHUU YpOBEHb OIEPATOPY, KPOME TOro, Yy KOHTPOJUPYIOUIMX OPraHOB, HMEIOIIUX
COOTBETCTBYIOLIMI YPOBEHb JAOCTYIA, €CTh BO3MOXHOCTH MOJy4YaTh ONEPATUBHBIC JaHHBIE C 000
MOACTaHIIMK W ¢ Jroboro TepmuHama P3A. Orta uHoOpManus MO3BOJISET KOHTPOIUPOBATH
NeSITebHOCTh TOAYMHEHHBIX CIIY)K0, YTO TOBBIIIAET HAJAEKHOCTh HHEPreTHUYECKUX OOBEKTOB
B LIEJIOM.

OCHOBHBIMU IIPOTOKOJIAaMHU T€peJauu JaHHBIX, corjacHo cranaapty MOK-61850, asisrorcs
npoTokoiasl MMS u GOOSE.

MMS wucnons3yerca g nepenaud JgaHHbIXx oT TepmuHanioB P3A B SCADA cucremy
IU1s manbHemen Bu3yanuzaiuu, a GOOSE — mis oOMeHa JaHHBIME MEXTy TePMHUHAIAMH.

BaxHoll 0COOEHHOCTHIO TPOTOKOJIOB SBIISETCS TapaHTUPOBAaHHAs JOCTaBKa COOOLICHHUH,
a ckopocTh nepenaun naHHeiX 'y MMS u GOOSE Bbilie, yeM y Apyrux HPOTOKOJIOB Mepenayu
JIaHHBIX, TAKUX Kak, HarpuMmep, Modbus.
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[Toapo6Has nudopmarus mo nmoaaepxkke nporokona nepeaaun nanueix ['OCT P MOK 61850
conepxutcs B fokyMeHTax «Konrtpomiep nporpammupyemsiii DJICU-TMK. [loanepkka npoTokomna
nepenaun gaHHeix ['OCT P MOK 61850 Goose. PykoBoacTtBo mo mnpuMeHeHuto. Yacts 4»
u «IIporpammupoBanue kouTpouiepa DJICU-TMK Pabora ¢ IEC61850 MMS Client. PykoBoacTBO
10 IpUMEHEHUI0. HacTb 5».

1.6.4 Modbus TCP

[Tpotokon Modbus TCP sBisieTcss MPOTOKOJIOM BEPXHETO YPOBHS U 0Oa3upyeTcs Ha CTEKe
TCP/IP. Ilpexxne Bcero, OH MpeaHa3HAYCH /I paOdoThl B cTaHIApTHRIX ceTsax Ethernet. ApxurekTypa
MIPOTOKOJIa IOCTPOCHA N0 IPUHIUITY KJIMEHT-CepBep, JaHHble nepenarotrcs BHyTpu TCP/IP maketos.

JlanHblid TIpOoTOKON peanu3oBaH B KoHTposuiepe IDJICU-TMK B mojgHOM COOTBETCTBUU
c TpeboBanusiMu cranaaproB Modbus Organization: Modbus Application Protocol Specification,
Version 1.1b3 (2012) u Modbus Messaging on TCP/IP Implementation Guide, version 1.0b (2006),
Master Slave.

[IpeumymectBa nucnosibzoBanus nmpotokona Modbus TCP B konTposnepe DJICU-TMK:

— HEOTPaHUYEHHOE KOJUYECTBO Y3JIOB B CETH;
— JI0 4eThIPEX OIPALIMBAIOIIMX YCTPONCTB Ha OJIMH KaHAI B PeXHUME Server;
— opaHoBpeMeHHas nepenaya 10 1000 curnanos;

— CKOpOCTh Tiepenaun nanHbix B ceTax Ethernet ot 10 o 100 MowuT/c;

— MOAKJIIOYEHNE Yepe3 CTaHAapTHBIN pa3beM RJ-45.

[Toapo6Has napopMalus 06 UCTIOJIB30BAaHUU JAHHOTO MTPoTOoKoja B KoHTpoepe JICU-TMK
cogepxkutcsi B JokyMmeHTe «KonTtpomtep mnporpammupyemsiii OJICU-TMK. PykoBoactBo 1o
npuMeHeHuro. Yacts 1»;

1.6.5 Etherbus

Etherbus — mpoTokon  mepegauyd  JAaHHBIX — pEaTbHOIO  BpPEMEHH,  pa3paboTaHHBIN
koMmmauuei "DiaeCu". JlaHHbIN MPOTOKOJ IO3BOJISIET peanu3oBaTh 3aIUIIECHHBIA
Y BBICOKOCKOPOCTHOM KaHaJ CBSA3M MEXIy 00opynoBaHueM npoussojcTsa "DneCu". Ha ¢pusnueckom
YpOBHE HCIOJB3YyIOTCsS craHmapTHeid Ethernet m paswsembr RJ-45, mostomy mocTpoenue ceTu Ha
ocHose npoTtokona Etherbus He Tpebyer cnennanbHOro 060pyAOBaHUS.

[Iporokon Etherbus wuMeer 00BEKTHO-OPHEHTHUPOBAHHYIO apPXUTEKTYpPY, UYTO TO3BOJISIET
ObICTPO KOH(UTYpUPOBaTh OOMEH JAaHHBIMH MEXIy OOOpYIOBaHHWEM MPOHM3BOJCTBA KOMIIAHHH
"OneCu", aTakke TOJY4YUTh PACIIUPEHHBIE BO3MOXKHOCTH IO OOMEHY JMarHOCTHYECKOM
uHpopMalrel 0 TEKyIIeM COCTOSHUU 000pYI0BaHUSL.

[IpeumymectBa nporokona Etherbus mo cpaBHeHHIO ¢ IpyrMMH HPOTOKOJIAMH Ha OCHOBE
TCP/IP:

— BCTPOEHHAs TEXHOJOTHS ONTUMU3ALMHU 3arpy3KH KaHalla CBSI3H;

— BO3MOXHOCTb II€pcaavuun paSHOTHHHOﬁ I/IHq)OpMaI_II/II/I B OAHOM KaHAaJIC CBsA3MU,

— BCTpO€HHas (QYHKIUS CUHXPOHHU3AIHU BPEMEHHU;

— Iepenaya METKH BPEMEHH Ui J000ro CUrHama;

— OOBEKTHO-OPHEHTHUPOBAHHAS AapXHUTEKTypa IMPOTOKOJIAa W ONTHUMH3AIMA i1  pabOThI
C MHCTPYMEHTAIILHOU cpenoii CoDeSys;

- q)YHKI_II/ISI CaMOBOCCTAaHOBJICHUS CBA3U U PACIIUPCHHBIC BO3MOXHOCTHU MO0 CAMOJHUArHOCTUKEC
COCTOsHHA KaHajla CBA3H.
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1.6.6 Modbus RTU

[Ipotoxon Modbus RTU sBisieTcst 0MHUM U3 CaMbIX PacpOCTPAHEHHBIX B MUPE MPOTOKOJIOB
nojeBoro ypoBHsA. OH BBIOJHEH N0 KIMEHT-cepBepHOi apxutekrype (Master — Bemymiee
YCTpOHCTBO, Slave — Be1oMoe YCTPOWUCTBO), TIEpe1ada JaHHBIX OCYIIECTBIISETCS MOCIIEI0BATEIBHO.

Hns Modbus RTU cymectByeT aBa BO3MOXKHBIX CIIOCO0a B3aWMOJCUCTBUS MEXIY
YCTPOMCTBAMMU:

1) MnauBuayanbHbIA 3alIpoc K BEJOMOMY YCTPOMCTBY C MCIIOJIB30BAaHHUEM €0 KOHKPETHOTO
anpeca B Modbus ceTu;

2) Ompoc Bcex BenombIx ycTpolicts B Modbus cern.

Benombie ycTpoiictBa (OpMHUPYIOT M TEpeNaloT OTBET Ha 3allpoc B BEAYIIEE YCTPOWCTRBO,
MIPOTOKOJI OJACPKUBAET PYHKIIMIO KOHTPOJIS IIEJIOCTHOCTH JIaHHBIX.

Anpecnoe mpoctpanctBo Modbus RTU orpanmyeno auamazonom 1...247. T.k mpoTokos
HCIOJIB3YCT IMOCICAOBATCIIbHYIO IICPpCAavyy J[JaHHBIX, TO IIPpU HAJIUIUU GOHBIHOFO KOJINYECTBa
BEJIOMBIX YCTPOMCTB LIUKJI OMPOCA CYIIECTBEHHO YBETUYUBACTCA.

Jannsiii nporokos peann3oBaH B KoHTposuiepe OJICU-TMK B 1nosHOM COOTBETCTBUM
¢ TpeboBanusiMu ctanaapToB Modbus Organization: Modbus Application Protocol Specification,
Version 1.1b3 (2012) u Modbus over Serial Line Specification and Implementation Guide,
Version 1.02 (2006).

[IpeumymiectBa ucnonb3oBanus Modbus RTU B kontpomiepe DJICU-TMK:

— JIeTKasi HHTETrpalys KOHTPOJJIEpa C Pa3HOTUITHBIMU MTOJIEBBIMH YCTPOUCTBAMU;
— BO3MOXHOCTb PE€3€PBUPOBAHUS KAHAJIOB CBSI3H;

— QIaNTHBHBIN OMPOC VISl AETEPMUHHUPOBAHHOTO BPEMEHH 1IUKJIA;

— CcKopocTh nepenaun qaHHbix ot 0,6 1o 921,6 Kour/c;

MOAKIIOUEHUE Yepe3 cranaapTHbie nHTepdeiicel RS-232C, RS-485/422.

1.6.7 OPC UA

OPC Unified Architecture (anrn. YuuumupoBannas apxurektypa OPC)— cnenudukanus,
oTpeeNsonias nepeaayy AaHHbIX B MPOMBIIUICHHBIX CETSAX U B3aUMOJCHCTBUE YCTPOWUCTB B HUX.
Pazpaborana mpombinuieHHBIM KoHcopuuymoM OPC  Foundation, mnpumenmas Ha CMeHY
knaccuueckor crnenudukaruu OPC. Pemraer mMHorne mpoOieMbl KIACCHYECKOW crienu(uKamum,
yCTaHaBJIMBaET METO/bI oOMeHa coobmmeHusMu Mexay OPC cepBepoM M KIMEHTOM, HE 3aBUCSIIUE
OT amnmapaTHO-MPOTPaMMHOM TIaT(GOPMBI, OT THIA B3aUMOJCUCTBYIOMKX cucTeM U ceteir. OPC UA
o0ecrieynBaeT HAASKHYIO U 0€30MacHyI0 KOMMYHHUKAIMIO, TPOTHBOACHCTBUE BUPYCHBIM aTakaw,
rapaHTUpyeT UIEHTUYHOCTh HH(POPMAIH KIUEHTA U CepBepA.

B OPC UA wucnons3yercs MOHATHE OOBEKTa, MOJ KOTOPHIM NOHUMAaeTcs (pU3MUecKuil miu
aOCTPaKTHBIM dSJEMEHT CHUCTeMBI. [Ipumepamu OOBEKTOB MOTYT OBITH (DH3WYECKHUE YCTPOKMCTBA,
BKJIIOYAIOIME HMX CHUCTEMBl M TMOJACUCTEMBI. [laTuMK Temmeparypbl, K HpUMeEpy, MOXKET ObITh
IPECTaBIeH KaK 0OBEKT, KOTOPBII BKIIOYAET B ce0sl 3HAUEHUE TeMIlepaTypbl, HA0Op HmapaMeTpoB
CUTHAIM3AaLMP U TpaHHUIbl ux cpabateiBaHus. OObekT, mo ananoruu ¢ OOII, ompenensercs Kak
9K3EMIUIIp Kjlacca, a KJacC paccMaTpHUBAeTCsl Kak THUI JaHHBIX. OOBEKTHl BKIKOYAIOT B ce0s
HepEMEHHBIE, COOBITUS U METO/IBI.

OPC UA wucnonb3yeT HECKOJbKO pa3IuYHBIX (OPMATOB JAHHBIX, OCHOBHBIMH U3 KOTOPBIX
SBJISIIOTCSL OMHapHbIe CTPYKTYyphl 1 XML nokymeHTsl. @OpMar JaHHBIX MOXKET OBITH OIpenesieH
noctaBiukoM OPC cepBepa wim cranmaptom. s paboThl ¢ MpOU3BOJBHBIMU (pOpMaTaMu KIIMEHT
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MOXET 3allpOCHTh Yy cepBepa HHpopManuio o0 omucaHuu 3Toro Qopmara. Bo mMHOrmx ciydasx
UCTOJIBb3yEeTCsl aBTOMAaTHUECKOe pacro3HaBaHue (popmaTa JaHHBIX BO Bpems ux nepemauun. OPC UA
o0JaaeT MEXaHW3MOM OBICTPOTO OOHAPYXEHUS OIMMUOOK KOMMYHHMKAIIUM W BOCCTAHOBJICHUS
JTAHHBIX.

1.6.8 SNMP

B xouTpomnepe mnonmmepkano koHpurypupoBanue mnpotokona SNMP B cooTBeTCTBHH
co ctanaapramu RFC-1901 u RFC-3417.

SNMP — craHmapTHbIA MHTEPHET-MPOTOKON [Jis yNpaBjieHUus ycTpoucTBamu B IP-cersx
Ha ocHoBe  apxutektyp TCP/UDP. K momnepxuBatonium  SNMP  ycTpoiictBaMm  OTHOCSTCS
MapIIpyTU3aTOPbl, KOMMYTaTOpbI, CEpBEphl, pabouue CTAHIUHU, MPHUHTEPHI, MOJAEMHbIE CTOMKHU
u npyrue. IIpoTokon OOBIYHO HCHOJB3YETCS B CUCTEMax CETEBOTO YIPABICHHS U KOHTPOJI
MOJAKIIOUEHHBIX K CETH YCTPOIMCTB Ha NpeaMEeT YCIOBHM, KOTOpble TpeOyloT BHUMaHUS
anmuuuctparopa. SNMP  ompenenén MuxenepusiM  coBetrom  uHTepHeta (IETF)  kak
kommoHeHT TCP/IP. On coctouT u3 Habopa CTaHIAPTOB JJISI CETEBOTO YIMPABICHHS, BKIIOYAS
MIPOTOKOJI IPUKJIATHOTO YPOBHS, CXeMy 0a3 JTaHHBIX ¥ HA0Op OOHEKTOB JIAHHBIX.

1.6.9 CeTeBoii npoTOKOJ] CHHXpPOHU3anuu Bpemenu NTP

NTP — craHzapTHBIM IPOTOKOJ Il CUHXPOHHU3AUUU BpeMEHHU. [laHHBIM IIPOTOKOJ IIMPOKO
UCTOJNb3yeTcsl Juld  OOECleYeHHUs €IMHOTO0 BPEMEHH B CETH CEPBEPOB, KOMIIBIOTEPOB
U IpOMBINUIEHHBIX yCTpoHcTB. NTP mo3BoiseT Q0oCTHYb BBICOKOW TOYHOCTH CHUHXPOHHU3ALMU
BpEMEHHU s OOJIbIION TpyNIbl YCTPONCTB MNPH MCIOJb30BAaHMHM BBICOKOTOYHBIX ATAJOHHBIX
ucToyHukoB BpeMeHH (mpuémuHuku cucrembl GPS/TJIOHACC wim  BoAoOpoaHbIe/1Ie3HEBbIE
CTaHIAPTHI YaCTOTHI).

Monayns cunxpoHuszauuu BpeMeHH B KoHTposiepe OJICU-TMK ¢opmupyer 3ampocs
B ciny)kOy NTP nns monyuenus Tounoro BpemeHu. Crnmcok stamoHHBIX NTP-cepBepoB 3amaércs
KOH(HUrypanue KOHTpOJUIEpa U PETYJISPHO IepecMaTpuBaeTCs CIyxkO00H 1 ompenesneHus
HauboJyiee TOYHBIX MCTOYHHUKOB. OHOBPEMEHHO 3aIPOC MOXKET OTIPABIATBHCS MO ISTH CepBepam
NTP. B kontpomiepe JJICU-TMK nopnepxana mnocinennsss Bepcus NTP v.4 B mnonHom
cootBercTBUHU ¢ TpeboBanusmu RFC 5905, RFC 5906, RFC 5907 u oGecriedeHa COBMECTUMOCTH
c Oonee paHHUMU BepcusiMH cornacHo TpedoBanusM RFC-1305, RFC-1119 u RFC-1059.

[IpeumymectBa ucnosibzoBanus nmpotokona NTP B koutposiepe DJICU-TMK:

— MOAJEp)KKa caMOil COBPEMEHHON BEPCUM ITPOTOKOJIA AJI1 CAHXPOHU3ALMHY BPEMEHH;

— TOYHOCTh CHHXpOHHM3amuu BpemeHH 100 MKC (3aBUCHT OT HMCTOYHHKA CHHXPOHH3AIUU
1 TOTIOJIOTUH CETH);

— HacTpauBaeMmasl JOTUKA YCTAaHOBKH BPEMEHU MU CTapTe KOHTPOJLJIEpa U B paboyeM pexume.

1.6.10 CnenunajibHble NPOTOKOJIBI [Jisi HWHTerpanud ¢ o0OpyAOBaHHEM YyueTa
JHEPropecypcos

Crnenduka coBpeMEeHHOr0 000pyIOBaHUS yueTa SHEPropecypcoB MOApa3yMeBaeT HE TOJBKO
nepefavy Tekyuied MHpOpMaluu, HO U BEJCHHME apXMBOB, aBTOPU3ALMI0 U OIpaHUYEHHE JO0CTyIHa
K onpeienéHHomy Turmy uHpopmauuu. Kontpomrep OJJICU-TMK mnojnepxuBaer IHUPOKO
pacnpocTpaHEHHbIE TPOTOKOJIBI, IPUMEHAEMBIE IJIs1 3TOTO Ki1acca 000pyA0BaHus.

OJICU-TMK nonnep’uBaeT caeayoLUUe TUIIBI CYUETYUKOB:
— CET-4TM;
— [ICY-4TM;
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— Mepkypuii 230;

— Mepkypuii 234;

— Mepkypuii 236;

— SATEC PM 130;

— Anbpa A1800;

— DHUII-2;

— CE-301, CE-303, CE-304;

— 1196823, 1196823M, 1126850, I1136850M;
— EMPS D210 S4;

— MC1000;

— Multical-11166B/C/D/E/R, Multical-401.

HpI/I HGO6XO,Z[I/IMOCTI/I NoAACPIKKAa CIICHUAIM3UPOBAHHBIX TIPOTOKOJIOB OCYHICCTBIISACTCA
T0 3aIPOCy B KOPOTKHE CPOKH.
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1.7 Ycrpoiicto u padora IIVIK DJICU-TMK

1.7.1 llpuuun padoTsl

IUIK 32JICU-TMK peann3zoBaH 10O MOIYJIbHOMY MPUHIMIY Ha OCHOBE MapajjiebHON
Mmaructpan (muHbl). CTpyKTypHasi cxema KOHTpoJuIepa npe/cTaBieHa Ha pucynke 1.3.

CeTh IHTAaHHA (

CHeTeMa yIIpaBlIeHHA )
v T T

HII HIT

BEM R

mh‘dhcgc::b

Z

~

ITsra agpeca

i Marnerpans KoHTpo/LIepa L

Kompyraunonsad maHeTsb

Pucynok 1.3 — IIVIK 3JICH-TMK. CTtpykTypHas cxema

Marucrtpaiib KOHTpOJUIEpa COACPKHUT IIUHBI ajpeca, JaHHBIX, YIpaBJieHHs, NpEpbIBaHUM,
MUTAHUSL.

Monynu KOHTpoJulepa MOJAKIIOUEHBl K IIMHE MNapajuleIbHO M MOCPEACTBOM MarucTpaiu
MIPOU3BOJIAT OOMEH JTaHHBIMH C TIPOILIECCOPOM, a TAKKE MOAKITIOYCHHUE K MUTAIONIIM HATIPSKCHUSIM.

[leHTpanbHBIN MPOIECCOP BHITIOIHIET QYHKITUN:

— CaMONPOBEPKH U MPOBEPKU PabOTOCIIOCOOHOCTH (PYHKIIMOHATIBLHBIX MOYJICH;
— KOMMYHUKAIIMU JaHHBIX MEXy MOAYIISIMH;

— Joru4yeckoil oOpaOOTKM JaHHBIX M BbIAAYM CHUTHAJIOB YIPAaBJICHUS B COOTBETCTBUU
C yIpaBJSIONIEH TPOrPaMMOii;
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— COXpaHEHUS JAHHBIX B YHEPrOHE3aBUCUMON NaMSITH;

— 00CITy)XKHBaHUS YaCOB PEaJIbLHOTO BPEMEHH;

— aBTOMAaTHYECKOIO Nepe3anycka KOHTpoJuiepa MpH Mojja4ye NUTaHus uiu cooe B paboTe.
@YHKIMOHAIbHBIE MOJYJN BBINOJIHSIIOTCS Ha OCHOBE MHKPOKOHTPOJUIEPA C IPOrpPaMMHBIM

yIpaBICHUEM.

KoHcTpykTHBHO, JjeKTpHYeckH W (yHKHHOHaabHO Bce wMoayan IJIK,
N Brjtouas LII, BbimosHenbl ¢ mnomaep:xkkod ¢yukuuu 'T'opsiuas 3amena'.
I |\ JTo 03HauaeT, YTO MOAYJH, ANNAPATHO CKOHPHUIYPHPOBAHHBIE HIEHTHYHO
0' MOryT ObITH 3aMeHeHbl 0€3 BBIKJIIYEHUS NMUTAHUS M OcTaHOBKU padorsi LI
IIpu 3TOM MOAYJM MOJYYAKT HHUIHAJIM3UPYIOIIHE NAPAMETPhI M0 MATUCTPAJIH
ot IIII

1.7.2 Uucrpymentsl u I1O s padors! IIJVIK JICU-TMK

Jast pabotsl ¢ [IJIK DJICU-TMK tpebyercs cneayroliee NporpaMMHOe 00ecTieyeHHE:
— cucTemMa mnporpamMmvmupoBanuss CoDeSys V3.x Development System ("3S-Smart
Software Solutions");

— maker noaaepxkku cuctembl ucnojHeHuss EleSy PLC ELSYTMK TSP vXX. XX XXXX
(AO "DneCu").

Hns pabotel ¢ cucremoir mporpammupoBanus TpeOyercs IIK  (umm HOyTOYK)
C XapaKTepPUCTUKAMH, TIEPEYUCICHHBIMY B Tabmuie 1.2.

Ta6anna 1.2 — AnmmapaTHble U cucTeMHble TpeGoBanns k IIK

TpebdoBanue 3HavyeHue

[Ipoueccop Intel Core >2,51Tn
Pexomenpayercs Intel Core > 3,5 I'T1g
>3,51Tu, Pentium M > 2,0 I'T'mr)

03V (RAM) 4 T'6anT (pexomenayercs 8 I'6aiiT)

O0peM CcBOOOIHOIO MecTa Ha CHUCTEMHOM

JIHCKE 4 T'6aiit (pekomenayercs 10 I'6aiit)

OnepanmonHas cucteMa He umxe MS Windows 7

Ji1st paboThI C KOHTPOJIJIEPOM HEOOXOIUMBI CIICAYIOIINE HHCTPYMEHTHI:

— otBepTka 1miockas 0,5 %200 mwM;

— oTBepTKa miockas 3,5 x60 mm;

— kyemu (00)KMMHBIE ITUTIIBI) JJ1s1 00)KuMa pazbeMoB RJ-45;

— KJIeU| ajsi 00kuMa KabeTbHBIX HAKOHEYHUKOB Ha npoBoj 10-24 AWG;
— WHCTPYMEHT (KJICIIH) JIJIsl 3a4UCTKH B 00PE3KH Kades,

— ©Ookope3ssl 110 mm;

— TUTIOCKOTYOIIBI.

Onucanne oO0mmx npuHOHUNOB U cpeactB nporpammupoBanus [1JIK DJICU-TMK, onucanue
mporecca cosfaHusi KoHurypauuu u 3arpy3ku npoekta B IIUJIK comepxkutcs B pyKOBOICTBE
o npuMeHenuto «Kontposep nporpammupyemsiii DJICU-TMK. Yacts 1».
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2 OIIUCAHUE U PABOTA MO YJIEH KOHTPOJLJIEPA

2.1 Moaynau nurtanus TP

2.1.1 Haznavenue mMojayJieil MATAHUSA

MOI[y.HI/I MMUTaHUA MNPCAHA3HAYUCHBI IJId OpPraHu3aluu CTa6I/IJII/I3I/IpOBaHHOI‘O IINTaHUusg BCEX
moayineit koHtposuiepa OJICU-TMK, ycTaHOBIEHHBIX B CJIOTHl KOMMYTAallHOHHOW TaHEJH.
Monaynu nutaHus 00eCIeYMBaIOT 3alUTY KOHTPOJIEpa OT IIOMEX U CKauKOB HAIPSKEHUSL.

Monynmn mnWTaHHA pa3In4yarOTCs IO YPOBHIO BXOJHOTO HANPSKEHUS W SBISFOTCS
YHUBEpCAIbHBIMHU JUIsl BCEX TUIIOB KPEWTOB, MMEIOT TapaHTUPOBAHHYIO 3AIUTY OT IEPErpy30K
10 TOKY M HanpspKeHUIo. Bee Moaynu nmuTaHus U BCeX TUIIOB KOMMYTAllMOHHBIX MAHENEH UMEIOT
MIOAJICPKKY PE3EPBUPOBAHUS.

Moayns nutanus TP 711 npenHasHadueH Uil  NOUTaHUAS — MOJYJIEM  KOHTpoJuiepa
OT IPOMBIIIJICHHOM CeTH MepeMeHHOro Toka ¢ HamnpsbkeHueM 90...264 B/50I'1 1 mocTOsITHHOTO TOKa
¢ HanpspbkeHnueM 127...370 B.

Monyns TP 712 024DC npennazHadeH Uil NUTaHUS MOAYJIEW KOHTpPOJUIEpA OT CETH
MOCTOSIHHOTO TOKA HampsbkeHueM 24 B.

Monynu nutanus koHtposuiepa DJICU-TMK npexncraBieHsl B CIEIyIOMMX UCIOTHEHUX:

- TP 711, TP 711 F;
— TP 712 024DC, TP 712 024DC F.

2.1.2 YcaoBHOe 0003HAYEHHE MOy Il MUTAHUS

VYcnosueie HammeHoBanust moayneir TP 711, TP 712 IIUIK OJICU-TMK B 3aBucHUMOCTH
OT UCTIOJTHEHUS (POPMUPYIOTCS CICTYIONTUM 00pa3oM:

Monyab T P | 71X | XXX [ XX | X

T — o6o3navyenue cepun koHTpouiepoB DJICU

P- MOAyYJIb MUTAHUA

711, 712 — IOPSAKOBBIM HOMEP pa3padOTKH

HOMI/IHaJ'IBHOC BXOOHOC HaHpH)KeHI/Ie (YKaBaH TOJIBKO OJId
TP 712):
024 -24B

Tun BxogHOro HanpsbkeHus (ykasaH Tonbko 1t TP 712):
DC — HanpskeHue MOCTOSHHOTO TOKA

TemmnepaTypHOE UCHIOTHEHHE:
F — Monyne uMeeT TemnepaTypHbIil [uana3zoH oT MuHyc 25 1o moc 60 °C

[TomHOE HauMeHOBaHHE MOAYNIA (QOPMHPYETCS U3 YCIOBHOIO HAaWMEHOBAaHUS MOJIYJIS
1 0003HAa4YEHUsI TEXHUUECKUX yCIOBUH.

[Ipumep nmonHoro HaumeHoBaHusi mMoayisi: Koumponnep npocpammupyemwiii I/ICH-TMK.
Mooyne TP 711 F TY 4210-001-79207856-2015.
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2.1.3 Koncrpykuusi MoayJieil IMTAHUS

Mopynu nutanus TP 711 u TP 712 024DC umeroT KOHCTPYKIIUIO aHATTOTHYHYI0 KOHCTPYKITUH
Ipyrux (yHKIHOHATBHBIX MOYJEH KOHTPOJIEpA U COCTOST U3 TIEYATHOM TUTATHI U METAJUTHYECKOTO
Kopmyca.

Ha pucynke 2.1 mpeacraBieHO OTOOpa)XeHHE BHEUTHETO BHJAAa MOJIYJsS NMUTAHHS Ha TpUMEpe
moxayist TP 712 024DC. Moayns TP 711 BeITIISSAUT aHATIOTUYHO.

Obosnavenue mooyis

HUnouxamop "+24 V"

Cemesotl gviknroyameins

|
o
[
-
|

/

.La'_..

Jluyesas nanenb mooyns

Bxoomnoti pazvem

PucyHok 2.1 — BHeminuii Bug moaynas nutanusa TP

Ha nunieBoii manenu MOAYJIA IMATAHUA paCioIaratoTCa 3JICMCHTBI KOMMYTAllUW U UHAWKAIUU:

- BXOI[HOI71 pasbeM JJI1 TIOAKJIIFTOUYECHHUA CETCBOT'O ITMTAHUA,

— CETEBOM BBIKIIIOYATEIIb ;

— CBETOAMOAHBIN MHAMKATOp "+24 V", 0TOOpa)kalouIuii HalIW4Yhe BBIXOJHOTO HaNpsIKEHUS
MOJLyJISl.
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Ha 3agneii cteHke mMoayJiel NMUTaHUA HAXOAUTCA BBIXOAHOM pa3beM sl YCTAHOBKH MOJYJIS
Ha MaHCJIb KOMMyTaI_[I/IOHHYIO TK U 11ogaydyy IMUTArIInux HaHpH)KeHI/Iﬁ K MO,Z[yJDIM KOHTpOJIJIepa.

[IpenoxpanuTens pacmoyioKeH Ha TIaTe MOAYJs (CM. PUCYHOK 2.2), /UIsl JOCTyla K HEMY
HEO0XOAUMO CHSATH MPaBYI0 OOKOBYIO KPBILIKY MOJIYJIS.

HLI

MeeA0<PaHUTE b

D000
2
%
ot

1

Pl/lcyHOK 2.2 — PacnoJjio:keHue NpeaoxXpaHuTe/isd Ha IJIaTe MOAYJIHA MUTAHUSA

Hns  nmonkmtouenuss Moxyiass TP 711 K OpOMBINUIEHHOHM CETHM  TEPEMEHHOTO  TOKa
c HanpspkeHreM B nuamnaszone 90...264 B npennaznauen kabenr KP711-X26. Baemnuii Bua kadens
KP711-X26 (cBOOOIHBIE KOHIIBI C OAHOM CTOPOHBI, pPO3€TKa — C APYrOd CTOPOHBI) MPHUBEIEH Ha
pucynke 2.3. [loaknroueHHe K CETH IIOCTOSHHOIO TOKAa C HallpsDKEHHWEM B nuanazoHe 127...370 B
OCYILIECTBIISIETCS 110 ATOMY K€ Kalero.

Jns nogxmouenust moaynst TP 712 024DC k ceTu MOCTOSHHOTO TOKa HampsbkeHuem 24 B
npeaHa3zHaueH kabens KP712-X27. Baemnnii Bua kadbemnst KP712-X27 aHaioruveH BHEITHEMY BUIY
kabemnst KP711-X26, npencraBieHHOMY Ha pUCyHKe 2.3.

XS1 (Pozemrxa MSTB 2.5/4-ST)

A =
S ] e —
= uy :5"‘5 g 100=20
6 e
3
@

Pucynok 2.3 — BHemnnii Bug kadens KP711-X26
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2.1.4 Moayab nutanusa TP 711

Hasznauenne moaynei nuraHusa paccMoTpeHo B 2.1.1.
YcioBHOe 0003HaYeHNE MOYJIeH TUTaHUsI PAaCCMOTpPEHO B 2.1.2.
KoncTpykuust Mmomynei nutanusa paccMoTpena B 2.1.3.

Mopnyns nutanus TP 711 npencrasnex B ucniosnnenusix TP 711, TP 711 F.

2.1.4.1 YcrpoiicTBo u padora moayas TP 711

Ha pucynke 2.4 npeacrasieHa cTpykTypHas cxeMa Moy nutanus TP 711.

Ceth IHTAHEA
B:Z QC | ~0-24BOI 04144
) =127..370B/03..093 A
KB
‘r
(1] of MHB || T » BB U
@ BLK
 CV |« YOC |«
|
Bexon +24B PG

Pucynok 2.4 — CtpykTypHas cxema MoayJist nutanust TP 711

MO,Z[yJII: BBIIIOJIHCH IO CXEMC  IBYXTAKTHOTO  BBICOKOYACTOTHOI'O npeo6pa3OBaTen5{
HaIpsIoKCHUA. CTa6I/IJ'II/IBaI_[I/I5[ BBIXOJHOI'0O HaIPsXKCHUA OCYIICCTBIACTCA IMOCPEACTBOM MIMPOTHO-
HMHy.]II:CHOﬁ MOAYJIALUHA.

Moynb COCTOUT U3 CIEAYIOMUX (PYHKIIMOHAIBHBIX OJIOKOB:

— ¢unstpa cereoro ("®C");

— Bempsamutens ("B");

— ¢unbtpa BemnpsamuTtens ("@");

— cunosoro uusepropa ("HHB");

— Ttpancdopmaropa ("T");

— BeIOpssMuTens BeixogHoro ("BB");
— BeIXOAHOTO QmibTpa ("PBBIX");
— ycrpoiicrBa unaukauuu ("YH");
— ycrpoiictBa oopaTtHoii csizu ("YOC");
— cxemsl ynpasienns ("CY");

— koHTpois Beixozaa ("KB").

Hampsioxenue nurarorieit cetun 220 B mepeMeHHOT0/TIOCTOSHHOTO TOKA Ye€pe3 BXOJAHOU pa3beM,
MMpECaOXpaHUTCIIb U I[ByXHOJIIOCHOfI BBIKJIFOYATCJIb MOCTYIACT Ha ceTeBou HOMGXOHO,Z[aBJIHIOH_II/Iﬁ
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¢unetp "®C", npenHazHAYCHHBIA MJIs1 HWCKIIOYCHHS TPOHHUKAHUS BBICOKOYACTOTHBIX TIOMEX
H3 MOAYJIAd B CCTh IUTAHUA.

C cereporo ¢unabtpa "@®C" HampsoKeHHE TOCTyHaeT Ha CeTeBOM BeIpsamurens "B'.
BreimpsiMiieHHOE HampsDKEHHE MOCTOSHHOTO/TiepeMeHHoro Toka uepe3d ¢uiabTp "®" moctymaer
Ha cuiioBoil naBepTOp "UHB", a Takxke Ha cxemy ynpasienus "CY".

Cunooii uaseprop "MHB", BEIOTHEHHBIH 10 IBYXTAKTHOM cxeme, mpeoOpas3yeT HalpspKeHHe
MTOCTOSTHHOTO/TIEPEMEHHOTO TOKA B HAIPSHKEHUE MEPEMEHHOTO/TIOCTOSIHHOTO TOKa YacTOTOM oT 35
no 45 kI'n. Cxema ynpasineHus "CY" ocyliecTBIseT MMPOTHO-UMIIYJIbCHYIO MOIYJISILIUIO
HaNpsOKEHUs MEePEeMEHHOT0/TIOCTOSHHOIO ToKa. TemjaoBoil peXuM TpaH3UCTOPOB HHBEPTOpa
obecrieynBaeTcsi paaAuaToOpOM, BHITTOJTHEHHBIM B BUJIE OOKOBOM CTEHKH MOIYIIS.

Cxema ympasnenus "CY" BbINOTHSAET PYHKIIUU YIPABICHUS CUJIOBBIMH KIIFOYaMH WHBEPTOPA,
3alUTBl UX OT TMPEBBIIIEHUS TOKAa, IIMPOTHO-UMIYJbCHOM MOAYISIMM, "Msrkoro" 3amycka
npeoOpasoparensd. [IuTaHne cxembl ynpaBlIEHUS OCYLIECTBISETCS OT JOMOJIHUTEIBHOM OOMOTKH
Tpancpopmaropa "T".

YerpoiictBo o6patHoi cBsizu "YOC" cpaBHUBaeT BBIXOAHOE HamnpspkeHue (+24 B) ¢ omopHbIM,
dbopMUpyeT H YCHIMBAaeT CHUTHAJI pPACCOTIACOBAHHMSI W TEpeldaeT €ro uepe3 ONTPOHHYIO
TaJIbBAaHUYECKYIO pa3Bsi3Ky Ha cxemy ynpasiaeHus "CY'", BBINONHIS TpH STOM  (YHKIIUU
(opMHpPOBaHUS YACTOTHON XaPAKTEPUCTUKU U CTAOMIIN3AIMH BBIXOIHBIX HAPSHKCHUNA MOTYJIS.

Tpanchopmarop "T" dopmupyeT HeE0OXOaUMOE BBIXOJHOE HANPSHKEHHUE W 00ECTICUMBACT
TraJIbBAHUYCCKYIO U30JIAINIO BBIXOAHBIX HaHpﬁDKeHI/Iﬁ OT BXOOHOTO.

Bempsmurens "BB" < mpeoOpa3yer  HampsDKeHHME — TIEPEMEHHOTO/TIOCTOSIHHOTO — TOKa
¢ TpancdopMaTopa B HIMIYIHCHOE HANPSHKEHUE TTOCTOSTHHOTO/TIEPEMEHHOTO TOKA.

Brixonnoit punbTp "®BBIX" CrIIaKUBACT MYJIHCAIIUN BBIXOIHOTO HAIIPSKCHUSI.

VYerpoiictBo unaukanuu  "YM" (cBetommonHelii  uHaukatop "+24 V") curnanmsupyer
O HAJIMYMU BBIXOJHOT'O HANPSKEHUS MOAYJIS.

Cxema xonHtposisa Bbixoga "KB" Beimaer curnan "PG" npum Hanuuumum BHYTpU MOAYJIA
HanpspkeHus "+24 B".

2.1.4.2 Ucnoan3oBanue Mo HA3HAYECHUIO

[Ipu oskcmmyataruu MOayss cieayeT coOtoaarh TpeOoBaHUsA OE30MaCHOCTH COTJIACHO
pazneny 4 HaCTOSIIETO PYKOBOJICTBA MO IKCILTyaTallHH.

[IpousBecTr pacnakoBbIBAHWE B COOTBETCTBHHM C 1. 7.2.

2.1.4.2.1 Ilopsaaok yCTaHOBKH

VYcraHOBUTH MOIyJdb MNHTaHUS Ha KOMMYyTalMOHHyro maHens TK B cooTBercTBUHM
C MapKMPOBKOI Ha MaHENH B CIEAYIOLIEM MOPSIIKE:

1) 3amenuTh MOAYJh 32 (PUKCATOPHI C BEPXHEH CTOPOHBI TTAHEIH.
2) Haxarp Ha MOJyJIb C HUJKHEH CTOPOHBI JIJIs1 COCTBIKOBKH pPa3bEMOB MOJYJIsl U IIAHEJIN.

3) 3akpyTUTh BUHT KPEIJICHUS MOTYIIS.
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2.14.2.2 TIloaroroBka k padorte

[ToaroroBka k paboTe MOyl MTUTAHUS OCYIIECTBISIETCS B CICIYIOIIEM MOPSIIKE:
1) OTKJIIOYUTH CETEBOM BBIKITIOYATENIh HA JIUIIEBOW MTAHETH MOTYIISI.

2) YO0emuThCs, YTO MapaMETPbl CETH MUTAaHUS COOTBETCTBYIOT BapHaHTY HCIOTHEHUS
MOJTYJISI.

3) VGGI[I/ITBCSI, 9TO BCC IMOAKIIOYAEMBIC K MOAYJIIO IIEITN 00€CTOUYCHBI.

4) TlogkiouuTh IENMU BXOIHOTO MHUTAaHHS K BXoAHOMY pazbéMmy MSTB 2,5/4-ST momymns
nutauust TP 711 ¢ momompro xkadens KP711-X26 cornacHo tadmuue 2.1. HazHaueHrne KOHTAaKTOB
pazbema MSTB 2,5/4-ST noka3zaHo Ha pucyHke 2.5.

PIN | User npoBoga HazHayeHne
1 YepHbii 1 220V L
2 YapHbIi 2 220V N
4 3eneHblk/ KenTbIn Kopnyc

Pucynok 2.5 — Haznayenne koHTakToB passéma MSTB 2,5/4-ST

36



KoHmpounnep npozpammupyembiti AJICU-TMK

KoHCTpyKIMsl KOJOAKK JOMYyCKAaeT MOAKIIYEHUE MpoBojaMu cedeHuem ot 0,2
N 10 2,5 mm?.  CedyeHHe TPOBONOB JUISl MOAKIIOUYEHUS MUTAaHUS PEKOMEHIYETCs
' BBIOMPATh HCXOMS W3 3HAYCHHS TOKa MOTPeOJeHUsS KOHKPETHOW KOH(GUTypaluu
KOHTpoJuiepa. PekoMeHIyeM pyKOBOACTBOBATbCA IUIOTHOCTBIO TOKAa B IPOBOJIE
5 A/mm?. JIjist THTIOBOM KOH(DUTypanuu KOHTpoJuiepa (MomHocTh notpedienns 50 Br)
PEKOMEHAYETCS 3aKJIaIbIBaTh ceueHue npoBoia He MeHee 0,35 MM?.

Tabauua 2.1 — HazHayeHne KOHTAKTOB BXOAHOro pazsema MSTB 2,5/4-ST

CoelnHUTEIb KoHTakr Henn
1 (+) 127...370 / ~220 B (L)
2 (-)/~220 B (N)
3 _
(mpu nol::(;zgcl;if(l:\;[a?l;l;)l:nze,ja/141;§{40;[yne) 4 Koprye (SHLD)

[TonxmroueHue nMpoBoaOB K BXogHOMY pazbeMy MSTB 2,5/4-ST npousBoauTcs B cienyromeit
M0CJIEI0BATENbHOCTH:

1) 3auMcTUTH MPOBOA OT M3OJALMH HA JUIMHY OT 5 10 6 MM. JlJig HaJEKHOTO MOJKIIOUECHHS
MIPOBOJ] pEKOMEHAYETCSI 00)KaTh HAKOHEYHUKOM;

2)  BCTaBUTH IPOBOJ B OTBEPCTUE KOJIOAKH.
3) 3adukcupoBaTh MPOBOJ BUHTAMHU.

4) IIpoBepuUTb HAaJIEKHOCTD 3aKPEIUIEHUS IPOBOJA.

He nomyckaercsi BBIXOJ OrOJIEHHBIX YYACTKOB NPOBOJOB HAaJ W30JSTOPOM
KOJIOAKH

[ITpumeuvanue — JIONOJHUTENBHBIA MOHTAX MOAYJIS MOXET OCYIIECTBISATHCS
C IIOMOIIIBIO K216€.H}I, MMOCTABJIACMOI'O IO OTACIIBHOMY 3aKasy.

2.1.4.2.3 Ilopsinoxk padoThI

1) BxaouuTh ceTeBOM BBIKIIIOYATENb HA MOyJsie. Ha muiieBoi maHenu JOJKEH BKIFOUUTHCS
uHauKaTop "+24 V"

2) Cpenatpb B hopmyIsipe Ha KOHTPOJIJIEp OTMETKY O Hayalie SKCIUTyaTalliH.

HHH OTKIIFOYCHUA MOAYJIAA OTKIIIOYUTH CETEBOM BBIKJIIOYATEIb Ha MOAYJIC IMUTAHUA. I/IH,Z[I/IKaTOp
Ha MOOYJIC NOJIKEH BBIKITFOUUTHCS.
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2.1.4.3 Texuuueckue xapaxkrepuctuku moayJei TP 711

Texuuueckue xapakrepuctuku moayneid TP 711 u TP 711 F npencrasnens! B Tabnuue 2.2.

Tabumna 2.2 — Texaudeckne xapakrepuctuku moxyJiaeii TP 711

HanMeHoBaHMe XapaKTEPUCTHKH En. uzm. 3HaueHnmne
1 HanpspkeHne nUTaHus OT CETH NIEPEMEHHOIO TOKA YacTOTOM
B 90...264
50+ 1) T, B
2 HampspkeHne nuTaHus OT CETHU ITOCTOSIHHOTO TOKa B 127...370
3 Tok notpebieHus A 0,7
4 BrixogHass MOIITHOCTE Bt 100
5 HomuHanbHOE BBIXOJHOE HANPSIKEHUE B +24
6 JlonmycTUMO€E OTKJIOHEHHE BBIXOAHOIO HAIPSKEHUS % 15
7 Hanpsixenue BBIXOZIOB M KOpITyca 2000
raJIbBAaHUYECKOTO pa3/IeIeHUs OT CCTH IHUTAHHA B
(3bdexTrBHOE 3HAUCHHE) BBIXO/IOB OT KOpIyca 500
OT MUHYC 25
TP 711 F Y
. 1o mtoc 60
8 TemnepaTypa OKpYKaloIIEro BO3ayxa C 3
OT MHUHYC
TP 711 "
1o mtoc 60
9 I'abGaputHbIe pa3mepsl, He Oosee MM 38x193x143
10 Macca, ue 6oiee KT 0,7
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2.1.5 Moayas nutanus TP 712

Hasznauenune moaynei nutanus paccMoTpeHo B 2.1.1.

YcnoBHOe 0003HaYEHNE MOAYJIEH TUTaHUSI pAaCCMOTpPEHO B 2.1.2.

KoncTpykuus moaynei nutanus paccmMotrpena B 2.1.3.

Monynb nutanus TP 712 npencrasnes B ucnonnenusix TP 712 024AC, TP 712 024AC F.

2.1.5.1 YcrpoiicTBo u padora moayas TP 712

Ha pucynke 2.6 npeacrasieHa cTpykTypHas cxema moayis TP 712.

Cetb nuTanus
YU
or 20 1o 28 B
N
Brixon
® Bx s MHB |_s| T s| BB ® BLIX +24B’E
N —>
A\ 4 Vv
S cy [« YOC
Pucynox 2.6 — CtpykrypHasi cxema moayas TP 712
Mopayns  BBIMOJHEH TI0 CXEME€ OJHOTAKTHOTO BBICOKOYACTOTHOTO MpPeoOpa3oBaTest

HanpsokeHus. CtaOunu3aiivs BBIXOIHBIX HAMPSHKEHUH OCYIIECTBISETCS MOCPEICTBOM HIMPOTHO-
UMITYJIbCHOM MOAYJISILIMY ¢ TPUMEHEHHUEM TPYIIIOBOIO METO/a CTa0MIIU3aIIIH.

Moyiab COCTOUT U3 CIEAYIOUINX (YHKIIMOHATBHBIX OJIOKOB:

BxoaHOro prptpa ("P® BX");

cunosoro uusepropa ("UHB");

tpanchopmaropa ("T");

BBIPSAM

utens ("BB");

BbIX01HOTO (miibTpa ("® BHIX");

ycTporictBa unaukaiuu ("YH");

ycrpoiicTBa oOpartnoii cBszu ("YOC"),

cxemsl ynpasieHus ("CY").

Hamnpsoxenue nurtaromein cetu ot 20 1o 28 B mocTossHHOro TOKa 4epe3 BXOJHOM pa3beM,
MIPEAOXPAHUTENh U IBYXITOJIFOCHOM BBIKJIIOYATENb MOCTyNAeT Ha BXOoaHOU pribTp "d® BX'") 1 manee —

Ha cuioBoit uaseptop "UHB", a Takxke Ha cxemy ynpasienus "CY".

CunoBort uaBeprop "MHB" mpeoOpasyeT HampspkeHHE IMOCTOSITHHOTO TOKa B HAMPSKCHHE
IepeMeHHoe Toka yactoTod oT 35 no 45 xI'u. Cxema ynpasienus "CY" ocymiecTBiaseT MHUPOTHO-
UMITYJIBCHYIO MOJYJISLIMIO IEPEMEHHOT0 HampspKeHUs. TeruioBoil pexuM TpaH3UCTOPOB MHBEPTOpa

obecrieynBaeTcsl paauaTopoM, pa3MeIIeHHBIM BHYTPH KOPITyca MOJTYJIS.

Cxema ympapienuss "CVY" BbIONHSICT (QYHKIIMW yNpaBlIeHUS TPAH3UCTOPOM WHBEPTOPA,
3alUTBl UX OT TPEBBINIEHUS TOKAa, IIMPOTHO-UMIYJIBCHOM MOAYISIIMM, "MSrkoro" 3amycka
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npeoOpa3oBarens. [InTaHne cxembl yrnpaBiIeHHs OCYLIECTBISCTCS OT JOMOJIHHUTEIBHOTO JIMHEHHOTO
cTa0MIIM3aTopa HAMPSHKEHUSL.

VYerpoiictBo obpatHoii cBsizu "YOC" cpaBHHBAeT BBIXOJHOE HAMPSHKEHHUE C OMOPHBIM,
dbopMUpYeT W yCHIMBAaeT CHTHAl pAacCOTJIAaCOBAaHWMS U TEpelJacT €ro uepe3 ONTPOHHYIO
rabBaHUYECKYI0 pa3Bsi3Ky Ha cxemy ympaBiaeHus "CVY'", BBIONHAS TpH 3TOM  (QYHKIHUHA
(opMHpOBaHUS YACTOTHON XapaKTEPUCTUKU U CTAOUIIM3AIMU BBIXOTHBIX HAPSYKCHUNA MOJTYJISL.

Tparchopmarop "T" dopmupyeT HEOOXOIMMBIE BBIXOJHBIC HANPSHKCHHUS W 00ECTIeUnBacCT
TaJIbBAHUYCCKYTO U30JIALUI0 BHIXOAHBIX HaHpH)KeHI/II\/'I OT BXOAHOTO.

Bemmpsmurens "BB" npeobpaszyer HampspkeHHs MepeMeHHOro Toka ¢ TpaHcdopmaropa "T"
B UMITYJIbCHBIC HAITPAKCHHA ITOCTOSAHHOI'O TOKA.

BrerxonHo# ¢punsTp "® BBIX" CTIIaXUBACT MYJIbCAIIUU BBIXOHOTO HANPSHKCHHS.

YerporictBo nHaukanuu "YHU" curnanusupyer o HATMYUK BBIXOAHOTO HAIPSKEHUS MOJTYJIS.

2.1.5.2 Ucnoap30BaHue MO HAZHAYECHU IO

[Ipu »sKcrutyatanuu MOIyJNs cleayeT coOnonaTh TpeOoBaHMS O€30MacHOCTH COTJIACHO
paszeny 4 HacTOSIIIETO PYKOBOJCTBA MO SKCILTyaTaIiH.

[IpousBecT pacakoBbIBAaHHE B COOTBETCTBUU C II. 7.2.

2.1.5.2.1 TIlopsaaok yCTAHOBKH

YCTaHOBUTh MOAYJAb TMHMTAaHUS Ha KOMMYyTalMoHHyro mnaHenb TK B cooTBeTcTBHH
C MapKMpPOBKOH Ha MaHEJIH B CIEAYIOLIEM MOPSIKE:

1) 3amenuts MOAYIH 32 (GUKCATOPHI C BEPXHEH CTOPOHBI TTAHEIH.
2) Haxarp Ha MOJyJIb C HUJKHEH CTOPOHBI JUIsl COCTBIKOBKH pa3bEMOB MOJYJIS U MTAHEIH.

3) 3akpyTUTh BUHT KPEIUJICHUS MOTYJIS.

2.1.5.2.2 IloaroroBka K padore

[TonroroBka k paboTe MOIYJIs MUTAHUS OCYIIECTBIISECTCS B CIEAYIOIIEM MOPSIKE:
1) OTKIIOYUTH CETEBOM BBIKJIIOYATENb HA JTULEBON MTAHEIN MOJTYJIS.

2) VYOemuthCs, UTO MapaMmMeTphl CETU NHUTAHHUSI COOTBETCTBYIOT BAapHAHTy MWCIIOIHEHUS
MOJIYJISI.

3) VYO6eauThcs, 9TO BCE MOAKIIOYAEMBIE K MOTYITIO IS 00ECTOUYCHBI.
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4) TlogkmoouuTh IIeNU BXOAHOTO MUTaHUA K BXogHOMY pa3zbémy MSTB 2,5/4-ST momymnst
mutanuss TP 712 024DC c¢ nmomonipio kabens KP712-X27 cormacuo Tadmwuie 2.3. HasnaueHnue
KOHTakTOB pazbema MSTB 2,5/4-ST npencraBiieHo Ha pucyHke 2.7.

Ta6auna 2.3 — HazHayeHne KOHTAKTOB BXOAHOro pazsema MSTB 2,5/4-ST

CoenuHurenb KonTakT HaumeHoBaHue nenu
1 "+24 B"
2 _
3 "24 B"
(npu Holc):;szgi}c\;[:g(iiéf{fI_JSaTMoz[yne) 4 "Kopmyc"

—— KoHCTpykuus KOJIOIKM JOMYyCKaeT MOJKIIOYEHHE MpoBoaaMu cedeHueM ot 0,2

f N 10 2,5mMm?..  CedeHue TPOBOAOB ISl MOAKIIOYECHHS TUTAHUS PEKOMEHIYETCS

0’ BBIOMpPATh HCXOAS M3 3HAYCHUS TOKAa MNOTPEOJICHUS KOHKPETHOW KOH(MUTYpaluu

KOHTpoJuiepa. PexkoMeHIyeM pyKOBOACTBOBAaThCS IIOTHOCTBIO TOKa B MPOBOAE

5 A/mm?. [Ins TunoBO#M KOH(UTrypanuu KOHTposuiepa (MOLUTHOCTH noTpedneHus 50 Br)
pEKOMEHIyeTCA 3aKJIaIbIBaTh ceYeHue npoBojia He meHee 0,35 Mm>.

[TonxmroueHue nMpoBoaOB K BXogHOMY pazbeMy MSTB 2,5/4-ST npousBoauTcs B cienyromeit
M0CJIEI0BATENbHOCTH:

1) 3auucTUTh MPOBOA OT U3OJSALMU HA JAJIUHY OT 5 10 6 MM. JlJi HAJEKHOTO MOJKIIOUEHUS
MIPOBOJT PEKOMEHTYEeTCsI 00KaTh HAKOHCUHHUKOM.

2) BcraBuTh IpOBOJ B OTBEPCTUE KOJIOAKH.
3) 3adukcupoBaTh MPOBOJ BUHTAMHU.

4) IIpoBepuTb HAaJIEKHOCTD 3aKPEIUIEHUS TPOBOJA.

He nomyckaercsi BBIXOJ OrOJIEHHBIX YYACTKOB TPOBOAOB HAJ H30JSITOPOM
KOJOAKH
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PIN | LiseT npoBopa Ha3HaveHue
1 H YepHbIN 1 + 24

3 | vepHbii 3 -24

4 |V 3eneHsit/xentsii Kopnyc

KP712

Pucynok 2.7 — Ha3HayeHue KOHTaKTOB pa3béma kadeas KP712-X27

2.1.5.2.3 Tlopsinok padoThbl

1) BxaouuThk ceTeBOU BBIKIIIOYATENh HAa MOy e. Ha muiieBoi maHenmu JOJKEH BKIIOUYNTHCS
nHaukarop "+24 V"

2) Cpenatb B popMyIsipe Ha KOHTPOJUIEP OTMETKY O Havalie SKCIUTyaTaI|u.

J1st OTKITIOUEHUs MOYJIS OTKJIFOYUTH CETEBOM BBIKIIIOUATENb HA MOlylie muTaHusi. UHukaTop
Ha MOJYJI€ TOKEH BBIKITIOUNTHCS.
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2.1.5.3 Texnuveckue xapaktepuctuku moayJieit TP 712

Texunueckue xapakrepuctuku moayne TP 712 024DC u TP 712 024DC F npexncrasieHsl
B TaOnure 2.4.

Tabanna 2.4 — Texandeckue xapakrepuctuku moayaei TP 712

HanMeHoBaHMe XapaKTEPUCTUKH En. uzm. 3HaueHne
1 HanpsbxkeHue nuTaHusi OT UCTOYHMKA ITOCTOSSHHOTO TOKA B 24 +4
2 Toxk noTpebaeHus A 5
3 BeIxoaHast MOIIHOCTh Br 100
4 HomuHaJIbHOE BBIXOJIHOE HAIIPSHKEHUE B 24
5 JJonycTUMOE OTKJIOHEHHUE BBIXOIHOTO HAMPSKEHUS % +5

6 HanpsxkeHue rajapBaHU4YECKOIO pa3esIeHUs BBIXOI0B OT CETH

nutaHus 1 kopryca (3¢d.) B 500

TP 712 024DC F OT MHHYC 25
o 10 moc 60
7 TeMriepaTypa OKpY>KarolIero Bo3ayxa C T MUHYC 5
TP 712 024DC Y
1o 1roc 60
8 'abapuTHBIC pa3mepsl, He Ooee MM 38%x193x143
9 Macca, He 6oiee KT 0,7
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2.2 Ilpoueccopunie moayau TC

2.2.1 Ha3na4veHue NpouecCOPHbIX MOaYJIei

Moaymu TC 711 u TC 712 npenHa3HadeHbl JIsI BBITOTHEHUS (GYHKIMH LEHTPAIbHOTO
npoueccopa B coctaBe kKoHTposiepa DJICU-TMK.

OcuoBHbIM oTirareM Moayist TC 712 ot monymns TC 711, nomumo Hanmuuust 60j1ee MOIITHOTO
npoleccopa W yBEJIWYCHHBIM JI0 TMATH KOJIWYECTBOM Ethernet-OpPTOB, SIBISETCS BO3MOXXHOCTH €T0
WCTIOJIb30BaHMS JJIsl pealiv3aluu 3a1auu pedepBupoBanus koHTposuiepoB DJICU-TMK, pemaemoit
HyTeM HOCTpOGHI/IH IIOACUCTCMBbI p€3€pBI/IpOBaHI/I$I.

Monymu I[II wuMeT BCTPOEHHYIO CHUCTEMHYIO TNaMsTh, MaMsATh MPUKIAAHBIX 3a]ad
u uarepdericel cBsa3u. IIpu cbosix anekrponutanus moxaynu LT obecneunBator nepesamyck ITJIK
Y BOCCTaHOBJICHHE paboTocmocoOHocTH cuctembl. CranmaptHo Bce Moxayiau LI momyckaror
KPaTKOBPEMEHHOE OTKJIIOUEHUE AJIEKTPONMTAHUSA JUIMTENBHOCTHIO a0 50 MC, 4YTO 1O3BOJIAET
3HAYUTEIBHO CHU3UTHh KoindecTBO Tepe3anyckoB IIJIK u HacTpouTh JOTMKY aBapHilHOTO
OTKJIIOUEHHUS B COOTBETCTBUHU 3a/1a4aMU MPOEKTA.

[TpouieccopHbie MOIYJIM UMEIOT CIIEIYIOIINE BapHAHThl UCTIOJTHEHHUS:
— TC711 A230 1ETH, TC 711 A2 30 1IETH F;
— TC 711 A2 60 2ETH, TC 711 A2 60 2ETH F;

— TC 711 A8 100 2ETH, TC 711 A8 100 2ETH F;
- TC 712 A8 100 SETH, TC 712 A8 100 SETH F.

2.2.2 YcinoBHOe 0003HaYEHHE POLIECCOPHBIX MOAYIei

VYcnousle HauMeHoBanust wmoxyierd TC 711, TC 712 kontpomiepa IJICU-TMK
B 3aBHCHMOCTH OT UCTIOTHEHHS OPMUPYETCS CIASAYIOLUTUM 00pa3oM:

Moayab T|C | 71X | XX [XXX|XXXX| F

T — o6o3nauyenue cepun KouTpouiepos DJICU

C — MOAyITb TICHTPAITBHOTO TIPOIIECCOPA;

711, 712 — IOPSAAKOBBIN HOMEP pa3padOTKU

Tun Mmukponpoiieccopa:
A2 — AM3352 (mns TC 711)
A8 — AM3358 (anis TC 711 u TC 712)

Hcnonnenus annapaTHON 4acTu:

30 — takTtoBass yactora 300 MI', O3Y 256 Moaiit, DHII 128 Ko6aiit
(mnsa TC 711);

60 — takToBas yactota 600 MI'y, O3Y 512 Mo6aiitr, DHII 512 Ko6aiit
(ms TC 711);

100 — (i Ge3 ykaszaHus IMGPOBOrO 3HAYCHHUS) — TAKTOBas dYacToTa
1000 MI';, O3Y 512 Moaiit, OHIT 2048 Koaiit (nns TC 711 u TC 712)

Tun unrepdeiica:

1ETH - Ethernet, 1 moprt (mnsa TC 711)
2ETH — Ethernet, 2 nopta (st TC 711)
SETH — Ethernet, 5 noptos (mist TC 712)

TemnepaTypHOE UCIIOTTHEHUE:
F — Moayns mmeeT TeMnepaTypHBIi Trama3on oT MUHYC 25 1o mitoc 60 °C
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[Ipumeugyanue—Ilpy HamUYUM HECKOJBKHX HHTEP(PEHCOB B 0003HAYCHHH MOIYIIS
MEPEUHCIIAIOTCS UX KOJBIL.

[lonHoe HavMeHOBaHME MOAYJS OOpa3yeTcss M3 YCIOBHOIO HAaMMEHOBAHMS U 0003HAUYECHMUS
TEXHUYECKHUX YCIIOBUM.

[Ipumep monHOTO HamMmeHoBaHue Monyis: Koumponanep npozpammupyemwiic I/ICH-TMK.
Mooyne TC 711 A2 30 IETH F TY 4210-001-79207856-2015.

2.2.3 KoHcTpyKuus NpouecCOPHbIX MOAY e

Ha pucynke 2.8 mpencraBinen BHemHuW Buj mporeccopHbix moayneit TC 711 u TC 712
C OIIMCAHUEM BJIEMEHTOB JIMIIEBBIX MaHEEH.

Mooyne TC 711 Mooyns TC 712 Obosnauenue Mooy

HUnouxamopwi
COCMOSIHUSL MOOYISL

KowTponnep
nporpaMMUPYEMbIR
INCH-THMK

Koyrponniep Ilepexniouamens

npﬂrpauuu%);‘;nhm
ancu- peorcuma pa60mbl IJIK

LAN

D ¢ [] Pazvém "miniUSB"

: E ¢l Pasvén "USB"
)k

Pazvém "COM"

Pazvémor "LAN"
PucyHnok 2.8 — BHemunuii Bua npoueccopusix moayJieit TC 711 u TC 712

Ha nuieBbIX TaHENsSX MPOIECCOPHBIX MOJYJCH pacrojiaraloTcsl 3JIEMEHTHl KOMMYTAIlHH
¥ MHIUKAIUU:

— CBETOJUOIHBIC MHIUKATOPHI cocTOosTHUS Moays "P" u "C";

— mepekirovarens pexuma padotsr [TJIK ("IIPP");

— pa3bém "miniUSB";

pazbém "USB";
pazbém "COM";
pazbémbl "LAN" mis moakmrouenus uatepdeiica Ethernet 10/100 Base-T-
1) 1 nmopt — ansg ucnonnenust TC 711 A2 30 1ETH;
2) 2 nopta — mist ucnoanenuit TC 711 A2 60 2ETH u TC 711 A8 100 2ETH;
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3) 5 noproB — g TC 712 A8 100 SETH.

Ha OokxoBoil cTeHKe MOy COAepKUTCA MHGOpMAIUs O MOJHOM HAaWUMEHOBAHMM MOJYIIS
U €ro TEXHUYECKUX XapaKTePUCTUKAX.

Ha 3agHeil cTeHke MOZyJs HaXOAMTCA BBIXOJHOW pa3beM [JJIsi YCTAHOBKHM MOJIYJIA
HA KOMMYTAI[MOHHYIO TIAaHEJIb U TIOJIKIIFOUEHUS K MarucTpaiy (IuHEe) KOHTPOJUIepa.

3amuTHOE 3a3eMJICHUE MOJYJISI 00pa3yeTcsl MyTeM SJEKTPUUYECKOr0 KOHTAKTa HIDKHEH 3aaHei
IJIAHKA MOZYJIA € 3a3€MIIAIOIIEH IUIAHKOW KOMMYTAallMOHHOM IIAHEIW IIPU 3aKpy4YMBAaHUU BUHTA
KpEIUICHUS MOYJISI Ha TTaHEJIH.

2.2.4 YcrpoiicTo n padora moayJei TC 711/TC 712

2.2.4.1 CTpykTypHas cxema

Ha pucynke 2.9 npeacrasieHa cTpykTypHas cxeMa npoueccopasix moayieit TC 711/TC 712.

RTC
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Pucynok 2.9 — CtpykrypHas cxema moayJieit TC 711/TC 712

* _ komuuectso 6;10k0B "CETH" 3aBHCHT OT HCTIONHEHUS MoayIis (KoTu4ecTBa HHTepeicoB
Ethernet 10/100 Base-T.1).
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B cocrtaB nponeccopHbIx MOAYJIEH BXOIUT:

— Ipoueccopusblii mesonun (LITY), conepxamuit SHII, O3Y u [13Y npencrasnser coboit
onHomiatHeli SOM ¢ APM-nponeccopom (Cortex-A8) ¢ TakTOBOH 4YacTOTOH, B 3aBHCHUMOCTH
ot ucionHeHuss wmoxaynsa, 30...100 MI'm. Hamnnare we3onuHa pacnonoxenbl Flash-mamsite
512 Mb6aiit, momyns O3V (256...512 MGaiiT, B 3aBHCHMOCTH OT HWCIOJHECHUS MOMIYJIs)
u sHeproHe3zaBucuMas mamath (OHII), npenqnasHadyeHHast 119 COXpAaHSHUS TPUKIIATHOW TPOTrpaMMOin
ONEPAaTUBHBIX JAaHHBIX TNpU NpomagaHuu nutaromero Hanpsbkenus c IUJIK, o0wsemom ot 128
1o 2048 Kobaiit, B 3aBUCUMOCTH OT HcrnojHeHus moxyis. DHII BeimosHeHa Ha OCHOBE MHKPOCXEM
naMmsaTd MRAM;

— WatchDog-taiimep (WDT) —npennazHaueH [Jii  aBTOMaTHYECKOro  (OPMHPOBAHUS
curHaia copoca Imporeccopa MmpH mnojaye MUTaHUs, a TaKKe B clydae HeKoppekTHou pabotsl I10.
DYHKIIMIO aBTOMAaTHYECKOTO cOpPOca MOYKHO OTKJIIOUUTH ITyTEM YCTaHOBKHU nepekimrodarens "SA300"
"1" B monoxenue "ON";

— Tpexnosunnonnslii DIP nepexarouarens pexnma padorsl (IIPP);
— DIP nepexuawuaresib 0jokupoBku WatchDog-taiimepa (""SA300");

— HHrtepdeiic RS-232 — monyns nmeer COM-nopT, MO3BOJISIOUIMM HNOJAKIIOUUTH BHELIHEE
YCTPOMCTBO 110 unmepgheiicy RS-232;

— Hnutepdeiic marucrpamun (MM) — obecnieunBaeT COTJIaCOBaHWE BHYTPEHHEW Maructpaiu
MPOLIECCOpa C MATUCTPAJIbI0 KOHTPOJIEPA;

— ¥Y3ea unaukanuu (MH), cocTosinuii U3 4eThIpeX CBETOAMOIHBIX HHIUKATOPOB:

1)  nByx uHaukaTopoB coctosiHus Moayns ("P" —pabora u "C" — cocrosiHue);

2)  IBYX HHIMKATOPOB pexuMa paboTsl Monyis "OCHOBHOM" u "PE3EPBHbBIN".

2.2.4.2 Boi0op pexuma padors! IIVIK DJICU-TMK

YcTraHoBKa  MOJIOKEHMS]  TPEXNO3MLIMOHHOIO  TMepeKJIYaTesisi  J0JKHA
BBINOJHATHCA TOJAbKO NpH BbIKJIWO4YeHHOM nutanuu [JIK. Ilpu ucnonb3oBannu
Moayiass TC 712 niasi moCTpoeHHsl MOACUCTEM pPe3epBHPOBAHUS KOHTPOJLJIEPOB
AJICU-TMK, ycranoBka mnepexiawudaresaeii Ha oooux IIJIK B oamHakoBble
nosioxkenus1 "'1" (OcHoBHOM pexum padorsl) wiam "'2" (PesepBHbI pekuM
padotsl) 3anpemaercs!

Pexxum pab®oThl KOHTpoOJUIepa 3a/aeTcsi C IMOMOIIBI0 TPEXMO3UIIMOHHOTO MEPEeKIIIoYaTes

pexxuma  paboThI , pPAacmoJIOKEHHOTO Ha JIMIEBOM TMAaHEIH NPOLECCOPHOTO MOy
(pucynoxk 2.8).
B Tabauue 2.5 npencrasieHo onucanue pexxumon padotsl [TJIK DJICU-TMK.

Tab6umna 2.5 — Onucanue pexnmos padotsl IIJIK SJICU-TMK

IMosi0keHus MepexraoYaTe s

Pexxum
pekuMa padoThl
1 OcHOBHOIi pe:xuM paboTEI "PaGounii pexnm"
2 Pe3epBHBIii pexM pabOThI (PRODUCTION MODE)

"Pe:xkum o0caykuBaHus"

3 CepBHCHBIIi peXUM paOOTHI (MAINTENANCE MODE)
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22421

IIpu ycraHOBKE TPEXMO3ULUOHHOIO IEPEKIIoYaress B

Padoumnii pe:xxum

IJIK nepexonut B "Padoumii” pexum.

nonoxenue "1" mubo

B pabouem pexxume (PRODUCTION MODE) nonyckaroTcs clieAyIoIue 1eHCTBUS:

— TMOAKJIIOYEHHE K KOHTPOJIEPY;

— CTapT NPHIJIOKEHUS;

— MOHHUTOPHUHI INICPCMCHHBIX.

B paGoueMm pexxrme TeXHHMUECKH 3aIlpeIieHbl CIeAyIOmne JeHCTBUS:

— 3arpy3ka IpUIOKEHUS;

— OOHOBJICHUE TTPHIIOKECHUS;

— OCTaHOBKa MPUIIOKCHUS;

— TEMIBINA COPOC MPHUIIOKECHUS;

— XOJIOIHBIM cOPOC MPUIIOKEHHUS;

— 3alnucChb NNCPCMCHHBIX.

2.2.4.2.2

Pesxxkum o0cayxuBanust

H2"

[Ipu ycraHoBKe TpexXMO3UIMOHHOTO mnepekaovaresns B nonoxkenue "3" IIJIK mepexomut
B "pexnm obcayxuBanus”" (MAINTENANCE MODE). B atom pexume CTaHOBUTCSA JOCTYIEH
cepsuc ooHosaeHus [10 momyneit. Taxke paspenieHbl PyHKIUH, 3aNpenIéHABIC B pab0YeM pexruMe
(PRODUCTION MODE).

2.2.4.3 Unaukanus NpoueccoOpHbIX MOAY e

Onucanne COCTOSTHUSI WHIUKATOPOB paboThl mporeccopHbix moaynedn TC 711 u TC 712
npezcTaBiIeHo B Tabnauie 2.6.

Tadauua 2.6 — Unaukanus npoueccopHbIX Moy e

Hnauxatop CocTosiHe HHAUKATOPA Pexum pa6oTsl
OHOBpEMEHHOE CBEUCHHUE
BN e A Brutrodenue uimu cOpoc MOydIs, 10 Havyama
P'u"C MHAUKATOpOB KpacHoro "P" n pHMIMAnsaL Moty LT
)enrtoro "C" nBeTa ¥
N Asapus L1, mpoBepsieTcs B HauanpHOU (paze
"p" KpacHsriit 1BeT cBeueHMs pust LTI, mposep b
WHUIIHANU3aIu cuctremel CoDeSys
"c" JKentolit LBET CBEUYEHUS, HEITPEPHIBHO Wanmmanmzanus moxyms LT
npr 3eJIeHbIN 1[BET CBEUEHHUS], MUTaHHE Cucrema CoDeSys 3amynicHa,
¢ mepuosiom 1 ¢ HE 3arpy’KeH MPOEKT B KOHTPOJLIEP
. Cuctrema CoDeSys 3amnyliieHa,
"on KpacHblii IBET CBEUCHUS, MUTaHHC
P He 3arpy’keH MPOEKT B KOHTPOJLIED,
¢ mepuojom 1 ¢
MTPOM30IILIA UCKITFOUUTEIFHAS CUTYaIHs
Cuctema CoDeSys 3anyliieHa,
N MIPOEKT 3arpy’keH B KOHTPOJUIEP U MPOIILIa
"P" 3eNeHbli [IBET CBEUEHUS], HEPEPBIBHO p Py P p HIp

cTaaus OOHOBJICHHS KOHPUTYPALTHH
(Update configuration), poeKxT He 3amyIIcH
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Mpoxonxenne Tabanna 2.6

HNnpuxaTop CocTosinne MHANKATOPA Pexum pa6oTsl
3eneHbId I[BET CBEUCHUS,
HemnpepbiBHO JKenThlit 1BeT
"P"u"C" pep ! TIpoekT B COCTOSTHUM UCTIOJTHEHUS
CBCUCHUS, MUTAHHE C TIEPUOIOM
lc
KpacHbliii u 3eneHbli 11BETA IIpou3oiia UCKITIOYUTEIbLHAS CUTYaLIMS TI0CIIE
"p" CBEUCHUSI MUTAIOT TOOYEPETHO 3arpy3ku npoekra. B mons3oBaTenbckoi 3aqaue
c nepuosoMm 1 ¢ BO3MOXKHA (haTanbHas omuoKa
OHOBpEMEHHOE BKIIIOUCHUE Brixoa u3 cucrembl CoDeSys. Jlannbiit
0 el HMHIMKATOPOB KPAacHOI'o U pexuM paboThl BO3HUKAET TOJIHKO B CITydac
3enénoro "P" u xxenroro "C" omOku padotsl OC, npu BitodyeHHoM WDT
LIBETOB CBEUECHUS [JIK GymeT mepe3amyiieH
= Brinonuenue 3agaun
"OCHOBHOU" BxurroueH (HempephsIBHO) le_[ YmpasneHue
ocHoBHOTO [1 WHIUKaTOPaMH
BxiroueH (HenpepsIBHO) Bumonerie 3axat ot momsORTe
_ pep peseparoro LT 3a7a4M I10JI30BATENA
"PE3EPBHbBIN"
Nnentuduxanus IJIK ¢ noMompio GpyHKINUN
Muranue ¢ nepuoaom 1 ¢ A uran "Wink" i Gy

2.2.4.4 Pe:xxnMbl padoThl MOAYJICH

— «HHuyuanuzayusy — VHALIAAIA3AUS  MOAYJSL TPOU3BOJUTCS TMPH Tojade MUTAHUS
Ha MOJyJb. B mporiecce MHUIIMATH3AIMHI OCYIIECTBISIETCS TECTUPOBAHUE OCHOBHBIX Y3JIOB MOIYJIS,
arpy3ka OC, wHUOMATM3aMs MOMYJIEH  BBOJA-BBIBOJIA W HMHTEPOEHUCHBIX  MOIYJICH
(cOpoc, ycTaHOBKAa HAYallbHOTO COCTOSHHUS, 3arpy3ka TapaMeTpoB) M 3amyCK YIPaBISIOMICH
MIPOrPaMMBI;
— «Pabomay — ocHOBHOM pexxuM padboThl Moayis. B xome ero LI BeimomHSET ciexyroniue
byHKIAH:
1) camompoBepka u MpoBepKa paboTOCIOCOOHOCTH HYHKIIMOHATBHBIX MOIYJIEH;
2) KOMMYHHUKAIIHS TaHHBIX MEXY MOAYJISIMHU;
3) normdeckas oOpabOTKa JaHHBIX W BbIJaya CHUTHAJIIOB B COOTBETCTBUHU C YIIPABJISIONICH
IIpOrpaMMoi;
4) coxpanenue nanubix B OHII;
5) ob6cnyxuBanue RTC;
6) aBromaruueckuii nepesanyck [1IJIK npu monave nuranus uiau cooe B padboTe;
— «Konghucypuposanue» — B 1TaHHOM pexXUMeE IPOUCXOIUT:

1) 3amanme mapamerpoB kKoHpurypamuu IIJIK (coctaB m mapameTpbl pabOThI MOIyJIEH
u cBsi3aHHoro ¢ Humu [10);

2) 3ajaHue cOCTaBa M NMapaMeTPOB BXOIHBIX/BBIXOIHBIX U UHTEPPEHCHBIX CUTHAJIOB;
3) ycraHOBKa mapameTpoB MHTEPQEICOB KOHTPOILIEPA.

KoundurypupoBanue MIPOU3BOUTCS M0JIb30BATEIEM c MOMOIIIbIO CEpBHUCHON
nporpammbl CoDeSys. Ilopsiiok paboTel C mporpaMMmol omucaH B JokymeHTe «KoHTpoiep
nporpammupyemsiii DJICU-TMK. PykoBoacTBo no npuMenenuto. Yacte 1»;
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— «lIpozpammuposanue» — B TaHHOM PEIKHME TPOU3BOTUTCSL:
1) pa3paboTka u 3arpy3ka nporpaMmbl B KOHTPOJIIED;
2) oTnaxka ¥ MOHUTOPHUHT MPOIECCa BBIMOIHEHHUS TIPOTPaMMBI.

2.2.5 Ucnoab30BaHHe MO HAZHAYEHUIO

ITepen a100BIM MNOAK/JIIOYEHHMEM K MOAYJIO 32)KHM 3aIUMTHOIO 3a3eMJICHHS
KOMMYTAIHOHHOM NMaHeJIH J0JKeH ObITh MOJCOeMHEH K 3aIHUTHOMY NPOBOIHUKY,
BHHT KpeIUIeHHs MOJYJ/s HAa MaHeJb W BHHTHI KpeIUIeHHH JIMLEBOH IaHeJIH
MOAYJISI U JOJIKHBI ObITH 3aTSIHYThl. Bce MOAK/IIOYEHHS! U OTKJIIOYEHHUS Lemnei
K MOAYJII0 [JOMYCKAaeTcd MNPOM3BOAMTL TOJBKO IMOCJI€ CHATHA MNHTAKIHUX
HANPSAKEHU I

[Ipu »skcrutyaTanmuu MOAYJs cieayeT coOmoaarh TpeOoBaHUS O€30MacHOCTH COTJIACHO
pa3zaeny 4 HaCTOSIIEro PYKOBOJICTBA MO HKCIUTyaTalluy.

IIpounsBecT pacnakOBbIBAHUE B COOTBETCTBUHU C 1. 7.2.

2.2.5.1 llopsinok ycTaHOBKHU npoueccopuoro moay.ast TC

1) OTKpyTUTH YEThIpE BUHTA KPEIUICHUS JTUEBOM maHenu nporeccoproro moayins TC u cHATH
JULEBYIO MTaHETb.

2) IlpoBeputh mpaBUIBHOCTH ycTaHOBKHM DIP-mepexmouatens "SA300" "1" B momokeHHe
"OFF". Pacnonoxenue DIP-nepexiouatens "SA300" Ha mpoueccOpHOM MOAYJE IMPEACTaBIEHO
Ha pucyHke 2.10.

Mogyns TC 711 AB 100 2ETH

DIP-nepexniouamens
SA4 "300"

PucyHok 2.10 — Pacnosio:xxenue DIP-nepexiaouaress "SA300"

3) Ilocne YCTAHOBKHU IMECPCKIOYATCIIA B HGO6XOI[I/IMOC IMOJIOKCHUC JIMICBYIO IMAHCIIb MOIJYJISA
YCTAaHOBUTH HA MECTO U 3aKPCIINTh BUHTAMMH.
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4) YcTaHOBUTH MPOLIECCOPHBIM MOAYJIh Ha KOMMYTAI[MOHHYIO TaHelb B COOTBETCTBHHU
C MapKMpOBKOH Ha MaHENH B CIEAYIOLIEM MOPSIIKE:

— 3allenuTh MOAYJIb 3a (PUKCATOPHI C BEpXHEH CTOPOHBI MTaHENH;

— HakaTb Ha MOJYJIb C HU)KHEW CTOPOHBI AJIs1 COCTBIKOBKH Pa3bEMOB MOAYIISI U ITAHENH;

— 3aKpYTUTh BUHT KPEIJICHUS MOIYJIS.

Monyne TC 711/TC 712 ycranaBnuBaercs Ha naHenb komMmyTanuonnyro TK 711 B nozunuio
"XS1", na masens TK 721 B mo3unmio "XS2".

PexxuMbl paboOTBl KOHTpOJJIEpa B 3aBUCHMOCTH OT MOJIOKEHUs nepekimtouarens "SA300"
MpeACTaBICHBI B Ta0IuIE 2.7.

Tabumna 2.7 — Pexxnmsl padotsl [1JIK B 3aBucuMocTH 0T nos10:keHns nepekrodarens ""SA300"

ITostoxenne Cocrosinne
" " Pexum
nepexrouaresas "'SA300" | nepexirouaresns
"ON" WatchDog-Taiimep OTKIIIOUEH
"1"
"OFF" WatchDog-Talimep BKIIIOUYCH
"2 He ucnons3yercs
"ON" ITepeBon IJIK B pesxuM HACTPOMKH CETEBBIX
ngn napameTpoB
"OFF" CrapT B IUTaTHOM pEKUME
"ON" Bxuttouen pexxum crapra [1JIK B 6e30macaom
pexume
"4"
"OFF" Brixmouen pexxum crapra [TJIK B 6e3omacHoM
pexume

[Ipu otnanke monp3oBaTenbckoro I[I0 Bo3HMKaeT HEOOXOAUMOCTh cOpoca (yHdaJIeHHS)
CO3/IaHHOTO TMPOEKTa (HAMpUMep, IPH HEKOPPEKTHO CO3/IaHHOM mporpamme). /st 3Toro cyimecTByeT
Bo3MOxHOCTh cTapta [IJIK B "be3omacnom" pexume. B naHHOM pexume mnepen 3amycKoM
WCTIOJTHSIONIEH CHCTEMBI YAaJISeTCsl paHee CO3/aHHbIN MPOEKT W MIPOU3BOJIUTCS CTapT Oe3 MPOeKTa.

Jliist BBIOOpA pexkuMa CleayerT:

1) BBIKIIOYUTH KOHTPOJLIED.

2) OTKpYTUTD YEThIPE BUHTA KPEIUICHUS JTUIEBON MAaHEIN MOJYJISA U CHATH JIMLIEBYIO ITAHEb.
3) Ycranosuts DIP-nepexmtouatens "SA300" "4" B nonoxenue "ON".

4) BKIIIOYUTH KOHTPOJUIEP, TOKAATHCS CTApTa CHCTEMBI.

5) YcranoButs DIP-nepexmouarens "SA300" "4" B nonoxenue "OFF".

6) YcTaHOBUTH JIMIIEBYIO MaHEIh HA MIPEKHEE MECTO U 3aKPYTUTh KPENEKHbIE BUHTHI.
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2.2.5.2 lloaroroBka k padorte

Ilepen Havasom padoTbl HeOOXOAUMO YOeAUTHCH, YTO BCe MNOAKJIIYAEMbIe
K NMPOLECCOPHOMY MOAYJIIO LIeNH 00ecTOYeHbI

1) IloaxiounTe K IMPOLIECCOPHOMY MOIYJIO pa3bEéMbl BHEIIHUX coeAuHeHMH. HazHaueHue
KOHTakTOB pa3zbéMoB "COM" mpencraBineHo B Tabnuie 2.8. Ha3zHaueHWe KOHTAKTOB pa3bEéMOB
"LAN" cooTBercTBYyeT craHaapTHomy s uHtepdeiica Ethernet 10/100Base-T n B HacToOsIIEM
PYKOBOJCTBE HE IPUBOJUTCH.

Taoauna 2.8 — Pazrem COM

CoeauHHUTEID Konrtakr HaumenoBaHue nenu Onucanne
2 TXD [lepenaBaemMble naHHbBIE
3 RXD [IpruHMaemMble TaHHBIE
5 GND OO1M# BBIBOJ
7 RTS 3anpoc Ha OTIPaBKY
Poserica DRB-OF 8 CTS I'oToBHOCTBE IpHEMa

2) COM-nopt noctymeH B 3amade mojb3oBatens. OnucaHwe W TPUMEP HCIOIb30BAHMS
COM-nopra npuseneHsl B fokyMeHTe «KoHntposnep nporpammupyemsiii JICU-TMK PykoBoacTtso
1o MpuMeHeHu0. Yactp 1».

2.2.5.3 llopsinok padboThI

1) YcranoButs DIP-niepexrovarens pexxuma paboTh B nosoxkenue "1".

2) BxitouuTh ceTeBOM  BBIKIIIOYATEIh Ha MOJYJE MCTOYHHMKA MHUTAHHUS KOHTPOJUIEpa.
Ha nuueBoil maHenu UCTOYHHMKA MUTAHUS JTOJDKEH CBETUTHCS MHAMKATOD "+24 V", noibkHa HavaTbCs
nHunuanuzanus LI u monyneit TJIK.

3) Ilo 3aBepmenuto nHunuanuzanuu [UJIK maaukanus Ha Moayne NOJKHA COOTBETCTBOBATH
paboueMy pexHUMY.

4) Cnenats B popmyisipe Ha [IJIK oTMeTKy 0 Havase sKcIuTyaTaluu.

[Topsimok nampHEHIIEH pabOTBHI ¢ MOAYJIEM B Pa3IMYHBIX PEKHMAX YyKa3aH B JIOKYMEHTE
«Kontponnep nporpammupyemslii DJICU-TMK. PykoBoACTBO 110 IPUMEHEHUIO».
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2.2.6 KoMMyHUKAIIMOHHBIE BO3MOKHOCTH

[Ipoueccopubie Moaynmu DJICU-TMK umeroT mupokue KOMMYHUKAIMOHHBIE BO3MOXHOCTH
AJI1 UHTCTpallud B KOMIIJICKCHBIC CUCTCMBbI YIIPABJIICHHUA W MNOAACPNKUBAIOT CICAYIOHNIMEC CCTCBBLIC
MPOTOKOJIBI:

— T'OCT P M53K 60870-5-104-2004 (IEC104 slave, IEC104 Slave Multiconnect, IEC104 master);
— T'OCT P M3K 60870-5-101-2006 (IEC101 slave , IEC101 master)

— T'OCT P MD3K 60870-5-103-2005 (IEC103 master)

— T'OCT P MDK 61850 (IEC61850 GOOSE, IEC61850 MMS)

— Modbus TCP (MBTCP slave, MBTCP master);

— EtherBus;

— Modbus RTU;

— NTP;

— SNMP (Client/Server);

— OPC UA (Data Access).

Wutepdeiic USB, pazMerieHHbIN Ha JIMLIEBOH MMaHENN MPOLECCOPHBIX MOYJICH, MpeIHa3HauYeH
st koHpurypupoBanuss  DJICU-TMK,  nuarHoCTHYeCKMX W CEPBUCHBIX  (DYHKIIHA.
JJis yCTaHOBJICHHSI CBS3M C KOHTPOJUIEPOM HE TpeOyeTcsl MOMOTHUTENbHBIX HacTpoek. [lopmaepxka
¢byaxkumn  USB-xocTta mMO3BOMSIET TMOAKIIOYATh K  KOHTPOJUIEPY IIMPOKYIO HOMEHKIATYPY
nepudepuiinbix  yctpoiictB: Moaembl GSM/GPRS, 3G wu LTE, Wi-Fi Touku poctyna
u PS/TJIOHACC npueMHUKH, cKaHep MTpuX-KoaoB. Wi-Fi Touka mocTyma mpemaocTaBiseT
MOJIb30BATENI0 PACIIMPEHHBIE BO3MOXKHOCTU MO TUArHOCTUKE KOHTPOJUIEPA C MOMOILIBIO OOBIYHOTO
cmaptdona wim manmerHoro 11K ¢ ucnonp3zoBanuem web-opaysepa.

Bce nentpansnbie nporeccopsl DJICU-TMK nMmeroT BCcTpoeHHBIH web-cepBep U MO3BOJISIOT
IPOCMATPUBATh  JUArHOCTUYECKUE  COOOIIEHHS, COCTOSHHE IEPEeMEHHbIX U  TEKYLIYIO
KOH(UTypaIuio, a TakXKe OlepaTuBHO BHOCUTh M3MEHEeHHs B KoHpuryparuto. Uatepdeiic RS-232C
IpeJHasHaueH Julsl MOJKIIYEHUS  paAMOMOAEMOB, MOAYyJEH CHHXPOHM3ALUU  BPEMEHU
no GPS/TJIOHACC nu6o ans onpoca Modbus RTU yctpoiicTs.
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2.2.7 Texuuueckue xapaxkrepuctuku moayJieit TC 711/TC 712

Texanveckue xapakrepuctuku Mmoayieit TC 711/TC 712 npencraBiensl B Tadsmie 2.9.

Tabauna 2.9 — Texuuyeckne xapakrepuctuku moayJaeit TC 711/TC 712

HaumeHoBaHue XapaKTepPUCTHKHU

Enx. n3m.

3HaueHue

1 Tun neHTpanbHOIO Mpoueccopa

SITARA
(ARM Cortex-A8)

2 OnepanuoHHas cucTema

OC Linux ¢ moaaepxkon
RT-patch, BeimomHstomumum
(GYHKINN peanbHOTO BpEMEHU

TC 711 A2 30 1IETH 300
3 TakToBas 4yacToTa mporeccopa TC 711 A2 60 2ETH MI'g 600
TC 711 A8 100 2ETH 1000
TC 712 A8 100 SETH 1000
TC 711 A2 30 1IETH 256
4 OO6bem onepatuBHOM mamsatu (O3Y) ig ;}} i; ggozfg’{“{H Moaiit g}g
TC 712 A8 100 SETH 512
5 O0bem I13Y (Flash), ne menee MoGaiit 512
TC 711 A2 30 1IETH 128
TC 711 A2 60 2ETH . 512
6 Obrem SHII TC 711 A8 100 2ETH | (02T 2048
TC 712 A8 100 SETH 2048/
7 Tlopnepxka microSD-kapThl maMsaTu, He Ooee I"'Oaiit 32
8 Tlonnepxkka USB flash-xapTel mamsTH, He Ooee ['GaiiT 32
9 Tlognepxka miniUSB xak cepBUCHOTO MopTa — —
TC 711 A2 30 1IETH 1
10 Unrepdetic Ethernet 10/100 Base-T, |TC 711 A2 60 2ETH wr 2
KOJIM4YECTBO TC 711 A8 100 2ETH 2
TC 712 A8 100 SETH 5
TC 711 A2 30 1IETH 100
11 Bpemsi BBIIIOJIHEHUS OJTHOU TC 711 A2 60 2ETH He 50
JIOTUYECKON ONEpaALNH TC 711 A8 100 2ETH 25
TC 712 A8 100 SETH 25
12 Bpewms BbINOTHEHUSI OTHOU ig ;}} f:g 28 ;gig ?(0)(0)
MaTeMaTU4YeCKOM onepanuu TC 711 A8 100 2ETH HC 50
C ILIABAIOIIEH TOTKOR TC 712 A8 100 SETH 50
13 Bpewms BbINOTHEHUST OTHOU TC 711 A230 1ETH 100
MaTeMaTU4YeCKOM onepanuu ?g ;ﬂ ié ggozgg’{‘lﬂ HC 3(5)
¢ (pUKCHPOBAHHOM TOYKOM TC 712 A8 100 SETH 25
TumnoBoe 3HaYeHUE c +1,73
14 OtkiiOHEHUWE 3a CYTKH B paboTe
4acoB peallbHOTO BPEMEHH, He Ooee MaKCHMATBHOE 3HAYCHHE c +4.32
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Ipoxomxenne Tabauma 2.9

HaumeHoBaHUE XapaKTePUCTUKHU En. uzm. 3HavyeHue
15 PaboTta yacoB peasibHOTO
BPEMEHH NP OTKIIFOUYCHUH MUTAHUS, JeT 1,5
HE MeHee
yepe3z MOK 60870-5-104 MC 2
B KOHTPOJIEPE MEXKIY e 1
MOJYJISIMH
16 CuHXpoHU3aIMs YaCOB PEaIbHOTO
BpEMEHU yepe3 Ethernet
Ha ocHoBe NTP MKC 100
yepe3 GPS/TJIOHACC MKC 200
17 HanpsixeHue nuTaHusi MOTYJIs B ot 20 o 28
TC 711 A230 IETHF
TC 711 A2 60 2ETH F OT MUHYC 25
TC 711 A8 100 2ETH F 1o 1itoc 60
18 TemmnepaTypa OKpyKaroIero TC 712 A8 100 SETH F oC
BO3yXa TC 711 A2 30 1IETH
TC 711 A2 60 2ETH OT MUHYC 5
TC 711 A8 100 2ETH 1o 1itoc 60
TC 712 A8 100 SETH
19 TlyckoBoii TOK IpH BKJIIOUEHUH MOYJIsI, HE Oojee A 2
20 IToTpebnsemast MOIITHOCTH, HE TC711 Br 5
Gonee TC 712 7
21 Hanpspkenue ragpBanuveckoro (Ilopr 1, 2, 3, 4, 5 mogyns
paszaenenus TC 712
B 500
(a¢d. 3HaUeHNE) MEXKTY pazbeMaMu
COM u LAN IToptel 1 1 2 Mmoyns
TC 711
22 HampspkeHue raibBaHUYECKOTO Hopter 1, 2,3, 4,5
paszaenenus monyns TC 712 B 750
(add. 3HaUCHNE) MEXKTY IITHHON
KOHTpoJuiepa u pasbeMoM LAN Hopret 111 2 mozy s
TC 711
23 TabaputHbIe pa3Mepbl, He Obosee MM 139x50%193
24 Macca, He OoJiee KT 0,7
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2.3 MoayJyiu ITMCKPETHOT0 BBOIA

2.3.1 HaznayeHnue MoayJieil JMCKPETHOTO BBO/A

Monynmu auckperHoro BBoma TD 711, TD 715, TD 721, TD 725 npenHa3HaueHbl
JUTS IPEOOpa3oBaHMsl  BXOAHBIX — TUCKPETHBIX curHamoB B cocrae [IJIK  JJICU-TMK
u obecnieunBaroT conpspkenne [1JIK ¢ pazauyapiMu 1aTYuKaMu, YCTPOMCTBAMHU U UCTIOTHUTEIbHBIMU
MEXaHU3MaMHU.

Moaynu TUCKPETHOTO BBOA MOJEPKUBAIOT CISAYIOMUe (DYHKITUU:

PEXKUM yliepKaHUsL COCTOSIHUS BX010B (ToJIbKO Juist Mmoayneit TD 721);
WHBEPCHBIN peXuM (TONBKO st Mmoayiei TD 721);

HACTpOWKa BpeMeHU (QHIbTpaIluK apede3ra KOHTakToB oT 12 mc 110 3 ¢;
MIPUCBOEHNE METKU BPEMEHH;

CUHXPOHHBIN CheM JaHHBIX;

MPOBEPKa JOCTOBEPHOCTH JaHHBIX;

MOKaHaIbHAs 3allUTa OT UMIYJIbCHBIX NEpEHANPKEHUIN Ha BXO/1aX;

JMArHOCTHKA COOCTBEHHON PabOTOCIIOCOOHOCTH M COCTOSIHUS BXOJIOB.

Moaynu TUCKPETHOTO BBOAA UMEIOT CIICAYIONINE UCTIOTHEHUS:

TD 711 321 024DC, TD 711 321 024DC F;
TD 715 641 024DC, TD 715 641 024DC F;
TD 721 161 024DC, TD 721 161 024DC F;
TD 721 321 024DC, TD 721 321 024DC F;
TD 725 641 024DC, TD 725 641 024DC F.

2.3.2 YcnoBHoe 0003HaYeHHE MOAYJIell IMCKPETHOI0 BBO/A

VYcioBHbIE HaMMEHOBaHUA MOJYJIEHd JUCKPEeTHOro BBojaa KoHTposuiepa OIJICHU-TMK
B 3aBHCHMOCTH OT UCTIOTHEHHS (POPMUPYIOTCS CIICTYIOIUM 00pa3oMm:

T-—

Monayasb TID7XX| XX | X [ XXX | XX | X

o0o3HavyeHue cepuu KoHTposuiepoB DJICHU

D-—

JUCKPETHBIH MOIYJb

ITopsiaKoOBEI HOMED pa3padOTKU

KonnuecTBo curuainos

Tum curnana:
I-Bx01

HoMuHansHOE HanpsKeHHe BXOAHOTO CUTHAIIA
024-24B

Bun curaana: DC — mocTOSSHHBIN TOK

TemnepaTypHOE UCIIOTTHEHUE:
F —
oT MuHYC 25 g0 mioc 60 °C

MOJyJIb UMEET TeMIepaTyPHbIN AUara3oH
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[TonHoe HavMeHOBaHME MOAYJS OOpa3yeTcss U3 YCIOBHOIO HAaMMEHOBAHMS U 0003HAUYECHMUS
TEXHUYECKHUX YCIIOBUM.

[Ipumep monHOTO HamMmeHoBaHue Monyins: Koumponanep npozpammupyemwiic IJICH-TMK.
TD 711321 024DC FTY 4210-001-79207856-2015.

2.3.3 KoncTpykuusi MoayJied JUCKPETHOT0 BBO/Ia

Ha pucynke 2.11 mpexacrtaBieH BHEIIHWN BUJ MOJYJIEH IUCKPETHOrO BBOJA Ha MIpUMEpE
moayneit TD 711 321 024DC u TD 725 641 024DC c onricaHueM 3JIEMEHTOB JIUIEBbIX MaHEJIEH.

Mooyne TD 711 Mooyne TD 725

Obo3Hauenue mooys
-

I .
E..
Hnouxamoput

COCMOSIHUSL 6XOOHBIX
yenetl MOOY/is

Hnouxamoput
COCMOAHUSL

Bxoouwie pazvemul MOOYA

Pucynok 2.11 — BHemHuii Bua MoayJieil AUCKPETHOT0 BBOAA
Moaynu coCTOST U3 METAJUIMYECKOTO KOPIyca U IEYaTHOM ILJIATHI.

Ha numneBoi maHenmu MOIyJsi JUCKPETHOTO BBOJA PACIONAraroTCsl AJIEMEHThI KOMMYTAIMH
U UHIUKAIUH;

— BXO/IHBIE Pa3bEMBI;

— CBETOJIMOJHBIC UHIUKATOPKI cocTosiHUA Moays "P" u "C";

— HMHAWKATOPHI COCTOSIHUS BXOHBIX IIETIeH MOIYJIS.

Ha 3anneit crenke wmoayns auckpetHoro BBojga TD HaxoauTcss BBIXOJHOM pa3bem
JUTsl yCTAaHOBKM MOJYJIsl Ha maHenb kommyranuonHylo TK u moakmioueHus Kk Maructpanu (IIMHE)
KOHTpOJLIEpA.

[teipeBbie coemuanTenn "XKI11" u "XKI12" nns ycraHoBku pexkuma padotel momnymst TD
pacmosararoTcs Ha TIepeJHEM TOPIIE IJIaThl ¥ TOCTYITHBI IPH CHATUU JIUIIEBON TTAHEIH MOTYJIS.

3ammMTHOE 3a3eMJICHHE MOJYJeH IUCKPETHOTO BBOJA 00pa3yeTcss MyTeM DJICKTPHUUECKOTO
KOHTAKTa HIKHEW 3aJiHEeH MJIaHKU MOJIYJIS ¢ 3a3eMIIsiiolled miaHkod naHenu kommyranuonHoi TK
MpY 3aKPYYMBAHUU BUHTA KPEIIJICHUS MOAYJIS K TTAHEIH.

Jnsi  TMOAKIIOYEeHHsS BXOIHBIX CHUTHamoB Kk woxyiaio TD 711 mnpenHa3zHadueHbl KaOemu
"KD711-X10" u "KD711-X11" (mocTaBistOTCs MO OTACIbHOMY 3aKady). BuemHuit Bum kabens
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Ha pumepe "KD711-X10" (cBoOOmHBIE KOHIIBI C OJHON CTOPOHBI, BHJIKA — C JPYTOW CTOPOHBI)
npuBesieH Ha pucyHke 2.12 (konctpykuus kabens "KD711-X11" ananoruysa).

#P1

A
hihlll

Hnr

LE50% o3

A
++ -
é ‘—I—-I——I— ¥P1(Bunka DB-25M)

—

Pucynox 2.12 — Buemrnuii Bua kadeas "KD711-X10"

Jns  monmkiroYeHWsT BXOAHBIX CUTHAIOB K wmoaymio TD 715 npennHasHaueH KaOenb
"KD715-X15" (mocTaBnisieTcss o OTIEIbHOMY 3aka3y). BHermHuil Bun xabenst (CBOOOTHBIC KOHITBI
C OJTHOM CTOPOHBI, BHJIKA — C APYTOM CTOPOHBI) MMPUBEICH HAa pUCYHKeE 2.13.

¥P1

=

e 5]
4

@, XP1(Bunkn DHS-T8M)

Pucynox 2.13 — Buemrnuii Bua kadeas "KD715-X15"

Jns  monakiroYeHWsT BXOAHBIX CUTHAIOB K wmonaymio TD 725 mnpenHasHaueH KaOenb
"KD725-X15" (BXOIUT B KOMIUJIEKT MOCTaBKkM). BHemnuii Bun kabens "KD725-X15" ananorudex
BHemHeMy Buy kaoens "KD715-X15", npencraBinerHomy Ha pucyHke 2.13.

7~ N\, ToakmoueHHe BXOAHBIX CHTHAIOB K MOIYTI0 MOXHO TaKKe pealH30BaTh depe3
( ) BBIHOCHBIE KIIEMMHBIC OJIOKH M KaGeIH, IpeaHa3HAYCHHbIE [UTS TOAKIIOYCHNs MOy K
0 BBIHOCHBIM KJIeMMHBIM Os1okam (IIpunoxkenue I).

[Ipumevanue — Jlnuna kabenms ycTaHABIWMBAETCS TIPH 3aKa3e B COOTBETCTBHH
C Ta0OIHIIeH TOTOTHUTEIBHBIX MPUHAICKHOCTEH.
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2.3.4 Moayasb quckpersoro seoga TD 711

Hasznauenue moaymnen TUCKPETHOTO BBOJA pacCMOTpPEHO B 2.3.1.
YcnoBHOe 0003HaYeHNE MOAYJIEH IUCKPETHOTO BBOJA PACCMOTPEHO B 2.3.2.
KoncTpykuust Mmoaynei TUCKPETHOTO BBOJAa paccCMOTpeHa B 2.3.3.

Monyne auckperHoro BBoga TD 711 npencrasnen B ucnonHenusax TD 711 321 024DC,
TD 711 321 024DC F.

2.3.4.1 YcrpoiicTBo u padora moayas TD 711

2.3.4.1.1 CrpykrypHas cxema

CrpykrypHas cxema Moayis nuckperHoro BBojga TD 711 npeacrasnena Ha pucyHke 2.14.

P r ;le[[[X .1 ______________ WH
) ! KM T YIp veo
Bxon 2 | L i
Bxox3 | « ) b SZ MK

+Uon

- k 3K :

L e e —
T'PYIINA 2

5
=
3
-
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|

Marucrpajnab KOHTPOJLIE pa

Pucynok 2.14 — CrpykrypHas cxema monyas TD 711

B cocraB Moy BXOOAT:

— rpymnmsl onpoca AatunkoB curHamm3anuu ("T'PYIIIIA 1", "TPYIIIIA 2");
— MukpokoHTposep ("MK");
— y3en uaaukaruu ("UH").
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2.34.1.1.1 TI'pynmnbl onpoca JaTYMKOB CUTHAJIU3ANNH

B cocraB MOAYJd BXOHAT JABC HACHTHUYHLIX TPYIIIILI OINpOCa MHATUUMKOB CHUTHAJIU3AUA
("TPYIIIIA 1", "I'PYIIIIA 2"), npenHa3sHayeHHbIC 711 (OPMUPOBAHUS TOKA M HAIIPSDKCHUS OTIpoca
U ONpCACIICHUA COCTOSIHUA JAaTYUKOB CHUTHAJIM3AllMKM 1O [JIBYM TaJIbBAHUYCCKH Pa3aCICHHBIM
rpynmnam BXoJ0B, 1o 16 BX0JI0B B rpymIie.

Kaxxnas rpymnmna conepxur:

— xommytartop ("KM");

— wucrounuk Toka ("UT");

— xkommnaparop ("KII");

— YCTpPOMCTBO rainbBanuueckoi paspsasku ("YI'P");
— wucrounuk nutanus ("UIT").

KommytaTop "KM" mnpenHasHaueH s MOCIEAOBATEIBHOTO MOJKIIOYEHUS] JUHUM BXOIOB
K HCTOYHUKY TOKa OIlpoca M BXxoly kommapatopa. Ilepmon ompoca Bxonos coctasisger 10-12 mc.
st nquarHoCTUKH  pabOTOCTIOCOOHOCTH BXOJIOB TAaKXE€ IEPUOJAMYECKH TMPOU3BOJIUTCS  OIMPOC
TECTOBBIX LIETIEH C 3aJaHHBIMU 3HAYEHUSIMU COTIPOTUBIICHUSI.

Hcrounnk Toka "UT" ompoca dopmupyer Tok ompoca BXOAHBIX JuHUUA — 10 mmm 20 MA,
B 3aBUCUMOCTH OT YCTAHOBKH IICPEMBIUCK BI:I60pa peiKumMa.

Kommnapatop "KII" mnpou3BOOUT CpaBHEHUE  HANpSOHKEHUS HA  BXOJHOW  JIMHUH,
MMPpOMNMOPHUOHATIBHOT'O COMMPOTHUBJICHUIO JATUYUKOB CUTHAJIN3allUH, C 3aIaHHBIM ITOPOTOM.

Beixogno#t curHan kommaparopa uepe3 "YI'P", BbINMOJHEHHOE Ha ONTPOHAX, IOJAETCS
Ha "MK".

[Tutanne cxembl BXOJa OIpOca OCYILECTBIIAETCS MOCTOSIHHBIMM HANpPSDKEHUSIMU OT MCTOYHUKA
nutanus "UII", BeimonmnenHoro Ha uHTerpanbHoM DC/DC mpeoOpasoBarene ¢ ralbBaHUYECKHM
pa3eneHueM BXO/a U BBIXOAA.

2.3.4.1.1.2 MuKpOKOHTpOJLIIEP

"MK" BbIOJTHSAET YHKIIUH:

— (opMupoBaHHE CUTHAJIOB YIPABICHUS KOMMYTaTOpaMH BXOJ/I0B OIIPOCa;

— 00paboTka BBIXOJHOTO CHTHaNA JUId (QUIBTpaAlMsl OMeX JMHUM u "apebe3ra" NaTUMKOB
CUTHAJIOB, ONPEJEIIEHNE COCTOSIHUA "3aMKHYTO" 1K "Pa3oMKHYTO" BXOIHBIX CUTHAJIOB MOMYJIS;

— 00MeH nH(popMaImeil ¢ HeHTPaIbHBIM MpoLeccopoM 1o Maructpainu (mmue) [JIK;
— JIMarHOCTHKA pabOTOCIIOCOOHOCTH M (POPMHUPOBAHUE CUTHAJIOB MHUKAITUH.
"MK" BbInoiHEH Ha ocHOBEe MuKportpoueccopa. 11O monyns pasmernaercs B Flash-mamsru.
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2.3.4.1.1.3 ¥Y3ea uHAUKALIAM

V3en uapukamuu ("UH") cocToUT M3 ABYX CBETOIMOIHBIX MHIMKATOPOB COCTOSHHS MOIYJIS
("P" u "C") u MHIMKATOPOB COCTOSIHHS BXOIHBIX merner momyns. Mumukaroper "P" ("PABOTA")
n"C" ("COCTOSHHE") oTobpakaroT pexumM padoThl MOyl B COOTBETCTBHH ¢ Tabnuueit 2.10.

Tadoauua 2.10 — Mugukanusa moayas TD 711

HNuaukarop CocTosiHNe UHAUKAIUH Pesxxum paboTbl MoayJis
P g O OnHOBpEMEHHOE BKIIIOYEHUE WHANKATOPOB "Copoc Moxyas”
KPAaCHOTO U JKEJITOTO [[BETOB CBEUCHHS
"C" CBeueHue KeITOoro BeTa "Naunuanu3anusa"
"p" CBeueHue 3eJeHOTr0 IBETA "Padoumnii pesxxum"
"p" CBedeHne KpacHOTO [IBETA, MOCTOSIHHO "ABapus moayas"

NuaukaTopsl  COCTOSIHUSL BXOJHBIX IIeMed MOAyNss OOBEeOUHEHBI B JABE TPYIIIBI
1o 16 HHAMKATOPOB B COOTBETCTBUU C PACHPEACICHUEM BXOJHBIX CHUTHaJOB 1o rpynmam [ u 1L
CBeueHUe MHIUKATOPA OTOOpaXKaeT cOCTOssHHUE "3aMKHYTO" JUIsl COOTBETCTBYIOIICH BXOMHOMW IIETIH
MOJTYJIS.

2.3.4.1.2 Pexumbl padboTbl MOAYJIsA

Moayns TD 711 ¢pynximonupyer B AByX pexxumax: "Ununmnanusauus'”, "Padora".

2.3.4.1.2.1 Pexum "Unnnuanuzanua"

Wuunmanu3anys MOayJsl IPOMCXOAMT MPH TI0/Ia4e MUTAHUS Ha MOJAYJb JTHOO MPHHYIUTEIBHO
[0 CUTHAIy C LEHTPAIBHOTO IpOIEccopa B CiIydae, €CIM IEHTPAIBHBIA MPOIECCOpP OIMPEIeInT
HapyIeHus B QYHKITHOHUPOBAHUH MOTYJISI.

B nponecce nEHMIMAaNM3anuy MPOUCXOIUT TECTUPOBAHUE OCHOBHBIX Y3JI0B MUKPOKOHTpOJUIEpa
u Bxo10B ALIII u 3anmch B MOIY/b TapaMeTPOB peKUMa pabOTHI.

[Ipu ycraHoBke mepeMbIYKM Ha MThIpeBOMl coeauHutenbs "XKS", pacnonoxeHHbIH mMOJ
JULEBON MaHenblo Monyis (pucyHok 2.15), Moaynb mpu IHojade NMUTAaHUS HNEPEXOAUT B PEKUM
"3arpy3ka', B KOTopoM npou3BoauTcs 3arpyska [10 npu npou3BOACTBE U UCTIBITAHUSIX MOJTYJIS.

IIpu paGore MoayJisi B COCTaBe KOHTPOJLIEPAa HA MeCTe IKCIJIYaTALMHU NepeMbIYKa
¢ coequauTesa "XK5" noxkHa OLITHL cHATA!
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O ] Cocrosinmne Tox onpoca
O] g coequHuTeNeH | TPYIINA 1 | PYIIIA 2
=) 1] | XEC12
© Eafaess 10 10
ECIb e aN
. XK 12
X10 u K 20 10
—UNKI11
i |12
U XRE 10 20
@), 1 XK1
ol | SKIZ )l [XK12 20 20
B | | 55| [k | XKS
© XKID | XK
m || X1 E'EI [NepememEa OTCYICTBYET

__l [lepemerEa yCTaHOBIEHA
XKS5 — nepemprura pexoma " Jarpysa’
PucyHok 2.15 — [Topsiiok ycTaHOBKH NepeMbI4eK BbIG0pa TOKa onpoca

2.3.4.1.2.2 Pexum "Padorta"

Pexxum "Pabora" sBISETCS OCHOBHBIM pPEXHMMOM paboThl monyns. B xome ero

MHUKPOKOHTpOJUIEp (OPMHUPYET CHUTHAIBl YIPABICHUS KOMMYTAaTOpaMU TPYII, [POU3BOIHUT
CYMTBIBAHUE BBIXOJIHBIX CHUTHAJIOB, UX YCPEAHECHUE, ONPEIEICHUE COCTOSHHUSA BXOIHBIX CUTHAJIOB,

CaMOJMarHOCTHKY ¥ 0OMeH uHdopmanueit ¢ moxynem LIT.

2.3.4.2 Ucnoap30BaHue MO HAZHAYECHU IO

2.3.4.2.1 Ilopsaaok yCTAHOBKH

Ilepen A100BIM NOAKIIYEHHEM K MOAYJI0 32:KMM 3alIMTHOTO 3a3eMJICHUS
KOMMYTAIIMOHHOW MaHeJH J0JI’KeH ObITh MOACOeIMHEH K 3alMTHOMY NPOBOJIHHUKY,
BHHT KpeIJIeHUs1 MOJYJsi Ha KOMMYTAIMOHHYK IaHeJb M BHHTHI KpelJeHUs
JUIEBOH TAaHeJW MOAYJS JAO/LKHBI ObIThb 3aTsHYThl. Bce mnoakiveHus
U OTKJIIOYEHHUS Lemneil K MOAYJII0 J0MYyCKaeTcsl MPOU3BOAUTH TOJIbKO MOCJIe CHATHUSA

NMUTAKIIUX HAPSIZKEHWH.

[Ipu »sKcrutyatanuu MOIyJNs cleayeT coOnonaTh TpeOoBaHMS O€30MacHOCTH COTJIACHO
paszeny 4 HacTOSIIIETO PYKOBOJCTBA MO SKCILTyaTaIHH.

[IpousBecTu pacnakoBbIBaHHE B COOTBETCTBUU C II. 7.2.

2.3.4.2.1.1 YcranoBka TokKa onmpoca

Jns ycraHOBKM TpeOyeMoro Toka ompoca nardyukoB curHanmuzamuu (10 wmm 20 MA)
HGO6XOI[I/IMO OTKPYTUTH JIBa BUHTA KPCTIJICHHU A HHHGBOﬁ MaHCJI MOAYJIA U CHATH JIMICBYIO IMAHCIIb.

BeiOop Toka ompoca BXOJOB MOIYJS HPOU3BOAUTCS YCTAHOBKOW IE€pEMbIUEK (BXOIAT
B KOMIUIEKT IIOCTaBKM MOAyjs) Ha wmTelpeBble coenuHuTenu "XK11" u "XK12". Pacnonoxenue
COCMHUTEIICN U MOPSIAOK YCTAaHOBKHU MEPEMBIYEK ITPUBEIICH HA pUCYHKE 2.16.
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ITocme YCTAaHOBKHU NEPEMBIYCK YCTAHOBUTH JIMICBYIO IMAHCIIb HA MPEKHEEC MECTO U 3aBUHTUTH
KpCHC)KHBIC BUHTEI.

YcranoBute wmoayns TD 711 Ha mnanens kommyrtammoHHytro TK B coorBeTcTBUM
C MapKHUPOBKOM Ha MAHEIH B CJIEIYIOLIEM MOPSIIKE:

1) 3anenuth MOIYJb 32 PUKCATOPHI C BEPXHEH CTOPOHBI MTAHEIH.
2) HaxaTb Ha MOAYJIb C HUKHEW CTOPOHBI AJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS U ITaHEIH.

3) 3akpyTUTh BUHT KPETUICHUS MOYJIS.

2.3.4.2.2 IloaroroBka Kk padore

IToaroroBka Mozysst K paboOTe OCYIIECTBISIETCS B CIEAYIOIIEM HOPSIIKE:
1) IIpoBepuTh, YTO BCE MOAKIIOYAEMbIE K MOIYJIIO IIETIH 00ECTOYCHBI.

2) IonkmounTh K pazbéMam, pacroioKEeHHBIM Ha JuleBod maHenmn moxyns ("X10", "X11")
LEMH U3MEpsIeMbIX CUTHaIOB. HazHaueHne KOHTaKTOB pa3bEMOB U IpeAcTaBiIeHo B Tabmuie 2.11.

Taoauna 2.11 — Haznauenue konrakron "X10", "X11"

Ha3nayenue KOHTaKTa pa3béMa
CoeInHUTEIb KoHTakr
X11 X10
1 Bxon 1 Bxon 17
2 Bxox 2 Bxox 18
3 Bxoxn 3 Bxox 19
4 Bxon 4 Bxox 20
5 Bxon 5 Bxon 21
6 Bxox 6 Bxox 22
7 Bxon 7 Bxon 23
8 Bxon 8 Bxon 24
Poserka DRB-25F 0 Bxon 9 Bxon 25
BapuaHTt B 10 Bxox 10 Bxom 26
11 Bxon 11 Bxon 27
12 Bxon 12 Bxon 28
13 Bxon 13 Bxox 29
14 Bxon 14 Bxon 30
15 Bxon 15 Bxon 31
16 Bxonx 16 Bxox 32
22 100m.24 B 200u1.24 B
23 106m.24 B 206m.24 B
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Pykoeodcmeo no akcrnsyamayuu

Ha3znauenme kontakToB pa3zpéMoB kabeneir "KD711-X10" u "KD711-X11" npencraBieHo
Ha pucyHke 2.16.

M Aa
C |

PIN]| LiseT npoBoaa Ne Bxopa | Hatunkm

1_|[] Genbin Bxoa 1

2 | xopuiHesbIn Bxopn 2

3 | B senenbiit Bxog 3

4 |[] xentoin Bxoa 4
— 5 |[] cepuiit Bxon 5

| 6 | posoBbin Bxog 6
" 7 |E cunun Bxon 7
0?2 8 i KDacHbIN Bxoa 8
oo . 9 YepHbIit Bxog 9
0?2 = 10 i hVONeToBbIN Bxog 10
:o iy 11 cepbIn/po30BLIN Bxog 11
n: ~ 12 | B kpacHbIf/cuHuiA Bxog 12
%o = 13 ! Berblit/3eneHbii Bxon 13
o g 14 KOpUYHeBbIi/3eneHuit | Bxoa 14
:g.o 15 HenbInAKenTbIn Bxon 15
\_— 16 | L4l enTblit/kopryHeBbit | Bxog 16
s 22| | Genbiit/cepbiii 06, }

23 cepbli/KopUYHEBLIN Obw. }}}}}}F—F—P
= PIN | LiseT npoBOAa Ne Bxoga Oatimnku
@) 1 | [] Genbiit Bxon, 1 -

o] 2 KOPUHYHEBbIN Bxog 2 =
0?2 3 3eneHbIl Bxoa 3 -~
o . 4 KENTHIN Bxop 4 =
0® = 5 | cepbliit Bxon 5 5
°s G 6 DO30BLIN Bxog 6 7
ae = T CUHWIA Bxon 7 35
02 e 8 KDACHLIN Bxon 8 -
oo 9 YepHbIi Bxon 9 5
0?2 10 (DMONETOBbIN Bxog, 10 j

& 11 | Ld cepbiit/po3oBsii Bxon 11 %
Ve 12 H KPACHbIN/CUHUI Bxog 12 g

= 13 Denbli/3eneHbIi Bxog 13 i

14 [ kopwyHesswi/zenensin | Bxog 14 g

15 || | Genbuhkentsin Bxon 15 .

16 KENTbI/KOPUYHEBIA Bxog 16

22 benblit/cepbli 06w,

23 cepbl/KOpUYHEBLIN 06wl

PucyHok 2.16 - HazHaueHne KOHTaKTOB pa3béMoB kadesei "KD711-X10" u "KD711-X11"

2.34.2.3 TIlopsinok padoTsbl

BxirounTh ceTeBOil BBIKIIIOYATENh HA MOAYJIE UCTOYHUKA NTUTaHUSI KOHTposuiepa. Ha nuueBoi
MaHeIu MOJYJIsl UCTOYHMKA MUTAHUsS JOJKEH BKIIOYUTHCS MHAMKATOp "+24 V') nomkHa HayaTbCs
WHHIHAIA3AIS IEHTPAIBHOTO MPOIECCOopa U MOAYJICH KOHTPOJUIepa.

[lo 3aBepmieHMM HMHUIMAIM3AUMKA KOHTpOJUIEpa HMHAMKALMS HAa MOJyJie JOJDKHA
COOTBETCTBOBATh paboueMy peKUMY.

Cnenats B (bOpMy.TISIpC Ha KOHTPOJUICP OTMECTKY O HaA4YaJIC OKCILTyaTalluu.
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KoHmpounnep npozpammupyembiti JICU-TMK

2.3.4.3 Texuuueckue xapakrepuctuku moayJeit TD 711

Texnnueckue xapakrtepuctuku wmonyiaedn TD 711321024DC u  TD 711 321 024DC F
npeACTaBiIeHBI B Ta0uIe 2.12.

Tabauna 2.12 — Texuuyeckue xapakrepuctuku moayJaeii TD 711

HaumeHoBaHUEe XapaKTePUCTUKHU En. uzm. 3HavyeHue IIpumeuanue
1 KonnyecTBO ragbBaHMUECKH pa3AelICHHbIX TPYIII IT. 2
2 KoanuecTBO NPUHUMAEMBIX CUTHAJIOB B IPYIIINE LIT. 16
3 Hanpspkenue ranbBanngeckoro pasaeneHus (3dd.):
— MEXy TpyIIamMu BXOJI0B B 500
— MEXAY IpYIIIaMH BXOJOB U KOPIIyCOM B 750
B a
4 Tok omnpoca JaTYMKOB CUTHAIU3ALUN MA 10, 20 KibApaeTos
M0JIb30BaTEIeM
5 Hanpsioxenue onpoca JaTYMKOB CUTHATU3AUU B 24
OT MUHYC 5
TD 711 321 024DC Y 60
6 Temmeparypa oC AO TLIIOC
OKPY’KaIOIIEero BO3yXa OT MHHVC 25
TD 711 321 024DC F 4
1o miroc 60
3anaercs
7 Bpems ¢unbTpanuu apedesra curaaia MC ot 12 1o 3000 8
IPOrPaMMHO
8 ConpoTuBIICHHE 3aMKHYTOTO aT4YMKa
P t A Om 500
CHTHAIM3aLNH, He Oojee
9 ConpoTuBiieHHE Pa30MKHYTOI'O jartduKa) o 10
CUTHAIN3allu1, HE MEHEe
10 EMKOCTE TMHUM CBA3HU, HE 0oJiee MKD 0,1
11 IMoTtpebnsiemass MOIIIHOCTH, HE OoJiee Bt 6
12 I"aGapuTHBIE pa3Mepsl, He Ooee MM 25%x193x143
13 Macca, He 6oiee KI' 0,6
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Pykoeodcmeo no akcrnsyamayuu

2.3.5 Moayas auckpersnoro ssoga TD 715

Hasznauenne moaymnen TUCKPETHOIO BBOJA pacCMOTpeHO B 2.3.1.
YcioBHOe 0003HaYeHHE MOYJIEH JUCKPETHOTO BBOJA PACCMOTPEHO B 2.3.2.
KoHcTpyKkiust Momysel JUCKPETHOTO BBOJA paccMOTpeHa B 2.3.3.

Monyns nuckperHoro Beoga TD 715 mnpencrasnen B ucnonneHusix TD 715 641 024DC
u TD 715 641 024DC F.

2.3.5.1 YcrpoiictBo u padora moayast TD 715

2.3.5.1.1 CrpykrypHas cxeMa

Crpykrypnas cxema monyis TD 715 npencrasinena Ha pucyske 2.17.

H
yOJI
M <N 74
— KM |¢ yIp 000
: i
Bxonl ¥ ek MK
‘BXOIL 2 dT1 > <
‘Bxon 3 <
Bxon 4 cy
‘Bxox 5 ' > ? 2 K: E
?xon 6 D12 > > > %
Bxon7 > =
:onz[ 8 §
D =F
° =
&)
o o >
Bxon 61 v =
Bxon 62 OTI16 R
I:SXOIL 63 =;
B:xoz[ 64 HIl
— 1 ¥ ¢

Pucynok 2.17 — CtpykrypHas cxema moayas TD 715
B cocraB Moy BXOJAT:

— y3ex onpoca natunkoB curHanu3anuu ("YO");
— mukpokoHTposep ("MK");
— y3en unaukanuu moayis ("UH").
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KoHmpounnep npozpammupyembiti JICU-TMK

2.3.5.1.1.1 ¥Y3ea onpoca 1aTYUKOB CHTHAJIU3AIUA

V3en ompoca naTtuukoB curHammzauuu "YOJ" mnpenHazHaueH ans (OPMHUpPOBAHHMS TOKa
U HaINPsDKEHUS OIpOca M ONpPEETICHNs COCTOSHUS JaTYMKOB CUTHAIM3ALMU Mo 64 Bxojgam ¢ oOuiei
TOYKOMW, HAXOASILENCS IO OTPULATEIbHBIM TOTEHIIUAIOM.

"YOI" conepxut:

— xommytarop ("KM");

dbopmuposarenu Toka ("®T1"..."®T16"),
cenexkrop yposHs ("CVY");

— YCTpOMCTBO ranpBaHndeckoil passssku ("YI'P");

ncrounuk nutanus ("HUII").

"KM" npennasHaueH AJisi MOCIENOBATEIbHOM AaKTUBU3ALMHM Tpynn (opMupoBaTeneil Toka
(OT1...dT16), NOAKIIOYCHHBIX K BXOIHBIM JMHHUSM COOTBETCTBYIOIIUX rpymm U BXxogam "CVY'".
Ilepuon ompoca BxomoB cocraBusier (10-12) mc. [lnsg nuarHoCTHKH pPabOTOCIOCOOHOCTH TpyII
TaKXKe MEePUOANYECKH MTPOU3BOAUTCS OIPOC TECTOBBIX LIENEN C 3aBEIOMO M3BECTHBIMM BBIXOIHBIMU
YPOBHSIMH.

"YON" conepxut 16 rpynn popmupoBateneit Toka omnpoca ("®T1"..."®T16"), conepkamux
[0 YeThIpe OTKIII0OYAEMbIX HCTOYHHUKA TOKA. Ka)Iblif MCTOYHMK TOKA CBSI3aH C COOTBETCTBYIOLICH
JUHHUEH onpoca. B akTuBHOM cocTostHUM POpMHUpPOBATENb TOKA 3aJa€T TOK OMPOCca BXOAHBIX JTUHUH —
10 MA (matuuk B coctosiHMM "3amMKHYTO"). OIHOBPEMEHHO AKTUBU3UPYIOTCS MCTOYHMKU TOKa
onnout u3 rpynm ("®T1"..."®T16"), Takum 00pa3oM OJHOBPEMEHHO MPOU3BOJAUTCS OMPOC YEThIPEX
JaTYNKOB.

"CVY" cOCTOUT U3 YETHIPEX JIOTUYECKUX JIEMEHTOB C THUCTEPE3NCOM W MPOU3BOJMUT CPABHEHUE
HaIpsKCHUA  Ha BBIGpaHHBIX BXOOHBIX JIMHUAX (BXOI[HOG HaMpsOKCHUEC NPONOPHHUOHAIIBHO
COIPOTHUBIICHUIO AaTYMKOB curHanu3anuu) ¢ TTL-ypoBHEM NepekoueHus JIOTHYECKOTo dJIeMEHTa.

B > >
Ha MK .

IlutaHue cxembpl oOmpoca OCYIIECTBISAETCS IOCTOSSHHBIMU HanpsbkeHusimu ot "HII",
BhITIOJTHEHHOTO Ha uHTerpaibHoM DC/DC npeobpa3oBatere ¢ raJbBaHUUECKUM pa3/ielieHHneM BX0/1a
U BBIXO/A.

2.3.5.1.1.2 MHuKpPOKOHTpOJLIEp

"MK" BbIIONHSET GYyHKINU:

— (opmupoBaHUE CUTHAJIOB yIIPaBIeHHUs] KOMMYTaTOpaMH BXOJOB ONpOcCa;

— 00paboTka BBIXOAHOTO CHTHAJa KaHAJIOB Il (UIBTpAIlMM TOMeX JWHWUU U "npebesra
JATYMKOB CUTHAJIOB, OomNpeaesieHrue cocTosiHUS "3aMKHYTO" nin "Pa3oMKHYTO" BXOAHBIX CUTHAJIOB
MOLYJIA,

— oOMeH nH(popMaIHe ¢ HeHTPATbHBIM MIPOLECCOPOM 10 MAarkCTPaiH (IIMHE) KOHTPOJUIEPa;
— JIMarHOCTHKA pabOTOCIOCOOHOCTH M ()OPMHUPOBAHNE CUTHATIOB MHIUKAIUH.
"MK" BbIOJIHEH Ha OCHOBE MUKporpoueccopa. [10 monyns pasmentaercs B Flash-mamsru.
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Pykoeodcmeo no akcrnsyamayuu

2.3.5.1.1.3  V3en nHAMKAIMH MOAYJISI

V3en mnaukanuu monaynsa "MH" cocTouT M3 IBYX CBETOAMOJHBIX HMHIUKATOPOB COCTOSTHUS
Moayis ("P" u "C") m MHIUKATOPOB COCTOSIHHS BXOHBIX LIETICH MOTYJIS.

Numukaroper "P" ("PABOTA") u "C" ("COCTOSHMHME") oro0OpaxkarT pexuM pabdOThI
MOJIYJISl B COOTBETCTBUU ¢ Tabymiei 2.13.

Tabauna 2.13 — Unaukanus moayast TD 715

HNuaukarop CocTosiHMEe HHANKAIMH Pexxum paboTbl MmoayJist
OnHOBpEeMEHHOE BKIIOUEHNE HHITUKATOPOB
HPU I/I HC" I[ p" " " " H p "CﬁpOC Moﬂy.ﬂﬂ"
kpacHoro "P" u xenroro "C" 1BETOB CBEUEHUS
"C" CBeueHue XeIToro BeTa "Uanuunaan3anusa"
"p" CBeueHHe 3€JIEHOT0 [1BETA "Padounii pexum"
"P" CBeueHue KpacHOTro 1BETa, IOCTOSHHO "ABapust MoayJis"

WMHaukaTtopel COCTOSIHMS BXOJHBIX LleNell MOAyNs OTOOpakalroT TEKYyLIEe COCTOSHHUE
COOTBETCTBYIOLIIETO BXOJIa: CBEYCHHWE HMHIUKATOpPa OTOOpa)kaer cocTosHue "3aMKHYTO" Ui
COOTBETCTBYIOLIEH BXOJIHOU LIEMU MOYJIA.

2.3.5.1.2 Pexumpbl padboThl MO1YJIA

Moayns TD 715 pyuknuonupyet B AByx pexxkumax: "Unnnuanausanus’ u "Padora".

2.3.5.1.2.1 Pexum "Ununnuanuzanua'"

Wunnmanu3aiys MOAyJs MPOUCXOIMT MPH MOAa4Ye MUTAHUS Ha MOAYJb JHOO MPHHYIUTEIBHO
[0 CUTHAIY C IEHTPAIBHOTO MpOIeccopa B CIIydae, €CIM IEHTPAIbHBIA TPOIECCOpP OMPEaeTUT
HapyeHus B QYHKITHOHUPOBAHUU MOTYJISL.

B npouecce nHMIIMAIM3aluy IPOUCXOIUT TECTUPOBAHUE OCHOBHBIX Y3JI0B MUKPOKOHTpPOJIIEPA
U IUCKPETHBIX BXOJIOB M 3aIIMCh B MOAYJIb ITAPAMETPOB peKUMa pabOTHI.

IIpy ycraHoBKe mnepeMblYKM Ha MThIpeBOMl coeauHutenb "XK1", pacnonokeHHbIH MOJ
JIULEeBON maHenblo (CcM. pUCYHOK 2.18), Moaynb mpu mojade MUTAHUA TEPEXOTUT B PEKUM
"3arpyska", B KOTOpoM BhINOJIHsIETCA 3arpy3ka [1O npu mpou3BOACTBE U UCTIBITAHUSAX MOYJIA.

IIpu paGoTe MoayJisi B COCTaBe KOHTPOJJIEPA HA MeCTe IKCIIyaTAlluH NepeMbIuKa
¢ coeqnuutesa ""XK1" nokHa OBITH cHATA!
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Pucynok 2.18 — Pacnionoskenune mreipeBoro coequnurtens "XK1" na niare moxyas TD 715

2.3.5.1.2.2 Pexum "Pabora"

Pexum "PaboTa" sBiisieTcsi OCHOBHBIM PEKUMOM paboThl Moyiisi. B mpomuecce paboTsl MOIYIIb
IIPOBEPSAET COCTOSHUE BXOJOB, MPOU3BOANUT (PUIBTPALMIO MOMEX U Apede3ra KOHTAaKTOB JIaTUYMKOB,
CaMOJIMarHOCTUKY M 00MeH MH(OpMAaIUel ¢ IIeHTPaTIbHBIM IIPOLIECCOPOM KOHTPOILIEpA.

2.3.5.2 Ucnioaib30BaHMeE IO HAZHAYECHUIO

Ilepen J/100bIM NOAKJIKYEHHEM K MOAYJK 32aKUM 3alIUTHOIO 3a3eMJICHUA
KOMMYTAIIMOHHOW MAaHEJH J0JKeH ObITh MOACOeAUHEH K 3aIUTHOMY NMPOBOAHMKY,
BUHT KpeIUIeHHSI MOXYJS HAa KOMMYTAUMOHHYK IMaHeJb M BHHTBHI KpemJeHUs
JUIEBO MaHeJM MOAYJSl [O/LKHbI ObITh 3aTAHYTHL. Bce moakiIveHust
U OTKJIIOUYEHHS 1eneld K MOAYJI0 J0NMYCKAeTCA MPOU3BOAUTH TOJBKO MOCAe CHATHS
NMUTAKIIUX HANPSZKEHUH.

[Ipu »skcrumyataruu MOAyJs cieayeT coOtoaaTh TpeOoBaHUS O€30MaCHOCTH COTJIACHO
pazneny 4 HaCTOSIIETO PYKOBOJICTBA MO IKCILTyaTallUu.

[IpousBecTn pacnakoBbIBAHHWE B COOTBETCTBHHM C 1I. 7.2.

2.3.5.2.1 Ilopsaaok ycTaHOBKH

YcranoButs Moayns TD 715 na manens TK B cOOTBETCTBMM C MapKUpOBKON Ha IaHEIH
B CJIEIYIOIIEM MTOPSAJIKE:

1) 3auenuts MOYJb 32 PUKCATOPHI C BEPXHEW CTOPOHBI TTAHEIH.
2) HaxaTb Ha MOZAYJIb C HUKHEW CTOPOHBI AJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS M ITaHEIH.

3) 3akpyTUTh BUHT KPETUICHUS MOYJIS.
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Pykoeodcmeo no akcrnsyamayuu

2.3.5.2.2 TIloaroroBka Kk padore

[ToxroroBka Moysist K paboTe OCYIIECTBISCTCS B CICAYIOIIEM HOPSIIKE:
1) IIpoBepuTh, 4TO BCE MOJKIIFOUAEMBbIE K MOAYIIIO IIETH 00ECTOUEHBI.

2) llopxmrounts K pazpémy "X15", pacnonoke€HHOMY Ha JIMLEBON IaHENW MOIYJs LENH
HU3MEPSIEMBIX CUTHAJIOB. Ha3HaueHNe KOHTAKTOB pa3bEMOB U TIPEACTABICHO B Tabnwuie 2.14.

Tabauna 2.14 — HazHavyeHHe KOHTAKTOB pa3béma "X15"

Konrakr|Ha3nauenne Konrakr Haznauenne Konrakt|Hasnauenne| Konrakr|Haznauenne

Jo

1 Bxonx 39 40 Bxon 37
: °le 2 Bxon 41 21 Bxon 38 41 Bxonx 35 60 Bxox 36
. - . : 3 Bxog 43 22 | Bxox40 | 42 | Bxox33 61 Bxox 34
etet 4 | Bxoxd5 | 23 | Bxon42 | 43 | Bxom3l | 62 | Bxon32
':' . ' . 5 | Bxon47 | 24 | Bxon44 | 44 | Bxon29 | 63 | Bxon30
. . 6 Bxox 49 25 Bxox 46 45 Bxox 27 64 Bxox 28
. . . . 7 Bxon 51 26 Bxon 48 46 Bxon 25 65 Bxon 26
S . : . 8 Bxon53 | 27 | Bxons50 | 47 | Bxon23 | 66 | Bxon24
el 9 | Bxons5 | 28 | Bxon52 | 48 | Bxom2l | 67 | Bxox22
ete 10 | Bxox57 | 29 | Bxon54 | 49 | Bxonl19 | 68 | Bxox20

Bxox 59 30 Bxon 56 50 OO0mmit 69 Bxon 18
Bxox 61 31 Bxox 58 51 Bxox 17 70 OOwmwuit

Q]

PozeTka 13 Bxon 63 32 Bxox 60 52 Bxon 15 71 Bxon 16
DHR-78F 14 - 33 Bxox 62 53 Bxox 13 72 Bxox 14
15 - 34 Bxox 64 54 Bxox 11 73 Bxox 12
16 — 35 — 55 Bxozn 9 74 Bxon 10
17 - 36 - 56 Bxon 7 75 Bxon 8
18 - 37 - 57 Bxox 5 76 Bxon 6
19 - 38 — 58 Bxon 3 77 Bxon 4
20 OOmmii 39 OO0mumit 59 Bxon 1 78 Bxon 2

Haznauenue konTakToB pa3béma kabdens "KD715-X15" npencrasneHo Ha pucyHke 2.19.
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D715
C]

17
19
21
23

25
27
2
3

49
51
53

55

57
59
61
63

18
20
22
24

26
28
30
32

50
52
54
56

58
60
62
64

KD715-X15

PIN | LieeT npoBoga | Mapk. BeiB.| Ne Bxoga

1 6enbin 1 Bxoa 39 ™

Z bHenbin 1[1 Bxog41 H——"—
3 |[] Gensiid 11l Bxog 43 ™S
4[] Genwi NN Bxog 45 +———
5 Henbin A Bxon 47 ™

6 Gensiit (] Bxon49 "
7 Genbii 1] Bxog 51 ™

8 6enblit I Bxog 53 ——i o
9 Genbli 1/1]1|m] | Bxoa55 ™
10_|[] Gensin L[ ]1]1[m Bxon57 ——"—
11 |[ | Genwbii 1[H]1 Bxon 59 ™

12 |[] 6ensii 1[1|m[m| | Bxog 61—
13 6enbli 1|m[1|m| | Bxog 63 N

20 bensiin 1[H[H|I Qb

21 Genblit 1ml1]1 Bxoq 38 |———
22 |[] Gensii 1 |m| 1 |m[1] Bxog 40 ™

23 [[] Genbint Bxog 42 ———
24 KpacHbIi 1 Bxon 44 ™

25 KDACHbIN 11 Bxoq46 ———~—
26 KpacHbiliA 1{1]1 Bxop 48 ™

27 | kpacHbii 1] | Bxog 50—
28 |l xpacHbiit 1] a1]1] Bxog 52 ™

29 l KpacHbI ] Bxog 54 FH——"—
30 KpacHbIA (L Bxon 56 ™

31 KpacHbIN 1[1[m Bxoq 58— ~—
32 kpacHbid___ |1 1|1 |m] | Bxoa 60 ™~

33 KpacHbIi L1011 m Bxon 62 FH———"~—
34 I KpaGHbI 1w Bxon 64 ™

39 KpAacHbIA 1{1I/mm Q6L

40 KDACHLIN 1/m[1|m] | Bxon37 FH——>—
41 KpacHbI i LU Bxon 35 ™

42 KpPacCHbIN 1|H{I]|I Bxog 33 ——
43 KpacHbIi 1wl 1 |m[1] Bxon 31 D

44 |l kpacHblid Bxog 29 H———
45 |l 3enexbiin 1 Bxon 27 ™

46 3eneHbIn 1[1 Bxog 25  p———i>—o
47 3eneHbii T[1[1 Bxoq 23 ™

48 3eneHbIn HNL Bxog21 +H——>—
49 3eneHbIN ION Bxoa 19 ™S

50 3eneHbIn | | by,

51 3eneHsin 100 Bxog 17—
52 3eneHbIn 1{1|m Bxon 15 ™

53 3eneHbli T[1[1[m] [ Bxog 13 FH——"—
54 3eneHbIN 1111 ][m] Bxoa 11 ™

55 3eEHBIN 1w Bxog9 H——>—
56 |l 3eneHbii 11 |m|m| | Bxon7 ™S

57 | senensin i(mim Bxon 5 "
58 3eneHbIn 1 (mmi Bxog 3 ™

59 3eneHbINn 1 mli] Bxog 1 f|———>—
60 3eneHsIn 1/m[1[m[1] Bxog 36 ™

61 |l 3enexsin Bxog 34 |———
62 KEenThIn 1 Bxopn 32 ™

63 KENTbliA 11 Bxog 30—
64 KENThliA 1] Bxoq 28 ™

65 L] kenthin a1 Bxog 26— ~—
66 |1 xenTbii IO Bxog 24 ™

67 E HENThIN || Bxog 22 p——-i>—
68 KENTblii 1w Bxog 20 ™

69 |[1 »entbii 11{m Bxog 18 |———"—
70 | xentbin ijim Obwy.

71 |0 xentwiit 11]1]1|m| Bxog 16 ™

72 | L] entbin 1|(H]1 Bxog 14 f————>—
73 KEeNTblit 1[1|m[m][ | Bxog 12 N

74 || xenTbii 1(m1|m Bxog 10 f——">—
75 |[] xenTblit I[m[m[i] | Bxog8 ™

76 |1 xentbii 1 m[1] Bxog6 F——
77 KENThIA 1(H1|m Bxon 4 ™

78 KENTBIA Bxog 2 p——i—
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Pykoeodcmeo no akcrnsyamayuu

2.3.5.2.3 TIlopsaok padoTsl

BxJ1rounTh CETEBOI BBIKIIIOYATENL HA MOAYJIE UCTOYHHUKA NIUTAHUS KOHTposuiepa. Ha nuueBoi
MaHeJIM MOJYJISl UICTOYHMKA MUTAHUS JOJDKEH BKIIOUUTHCS MHAuUKaTop "+24 V', noiKHA HadaThCs
WHULAATU3AIMS [IEHTPATILHOTO Mpolieccopa U MOJyJIe KOHTpoJLIepa.

[To 3aBepmieHMM WHHUIMAIM3AIMKM  KOHTpOJUIEpAa HMHAMKAIUMS HA MOAYJE JIOJDKHA
COOTBETCTBOBATh pabovueMy pEeKUMY.

Cnenatb B hopmysisipe Ha KOHTPOJIJIEp OTMETKY O Hayalie SKCILUTyaTaluH.

2.3.5.3 Texunueckue xapakrepuctuxku moayJeii TD 715

Texnnueckue xapakrepuctuku wmonyiaedn TD 715 641024DC u  TD 715 641 024DC F
MpeACTaBICHBI B Ta0muIe 2.15.

Tabauua 2.15 — Texnudeckue xapakrepuctuku moaysaei TD 715

HanMeHOBaHMe XapaKTEPHCTUKHU En. uzm. 3nauenne |I[Ipumeuanue
1 KosnyecTBO raqibBaHUYECKHU pa3i€ICHHBIX TPYII LIT. 1
2 KonndecTBO MPpUHUMAEMBIX CUTHAJIOB B IPYIINE IIT. 64
MEXJYy BXOAaMU U IIMHOH
3 Hanpspbkenue KOHTHOILICDA
rajqbBaHUYECKOIO P P B 500
pazzesnenust (30d.)  |mesxay BXOAAMHU H KOPILyCOM
4 HomuHanLHBIA TOK orpoca JaTYUKOB VA 10
CUTHAJIU3alUU
5 HomwuHanpHOE HampspKeHUE ompoca JIaTYMKOB B 24
CUTHATU3alUN
6 Bpewms onpoca Bcex BXOJI0B MC 12
3anaercs
7 Bpewms dunbrpanuu apedesra curnaia MC ot 12 o 3000 8
IPOrPaMMHO
8 ConpotuieHue 3aMKHYTOTO JaT4nuKa
Om 500
CHTHaJIU3alMu, He 0oJjiee
9 ComnpoTHBIEHUE PA30OMKHYTOIO JIaTYUKA «OM 10
CUTHAJIN3alluu, HE MEHEee
10 EMKOCTE THHUHN CBS3H, HE 0oJiee MKD 0,1
OT MUHYC 5
TD 715 641 024DC Y 60
10 Temniepatypa oC A0 TLTH0C
OKpPY’KAaroIIero Bo31yxa OT MHHVC 25
TD 715 641 024DC F Y
1o miroc 60
11 IToTpebnsiemas MOLTHOCTH, HE OoJiee Br 6
12 I"'abapuTHBIC pa3mepsl, He Ooee MM 25%193x143
13 Macca, He Ooiee KI' 0,8
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2.3.6 Moayasb quckpersoro seoga TD 721

Hasznauenue moaymnen TUCKPETHOTO BBOJA pacCMOTpPEHO B 2.3.1.

YcnoBHOe 0003HaYeHNE MOAYJIEH IUCKPETHOTO BBOJA PACCMOTPEHO B 2.3.2.

KoncTpykuust Mmoaynei TUCKPETHOTO BBOJAa paccCMOTpeHa B 2.3.3.

Monyns puckperHoro BBojga TD 721 npencrasnen B ucnonHenusax TD 721 161 024DC,
TD 721 161 024DC F, TD 721 321 024DC, TD 721 321 024DC F.

2.3.6.1 YcrpoiicTBo u padora moayas TD 721

2.3.6.1.1 CrpykrypHas cxema

CrpykrypHass cxema monyias TD 721 ananmornuyna cTpykTypHOil cxeme wmoaynas TD 711
U paccMoTpeHa B 2.3.4.1.1.

2.3.6.1.2 Pe:xumbl padoTbl MOYJIs

Pexxumpr  pabotrer momyne TD 721 anamorwmvasl pexumam paboter moxyns TD 711
U paccMOTpeHsl B 2.3.4.1.2.

2.3.6.1.3 AnmnapaTrHble nepeMbIYKH

1O monynsi, B 3aBUCUMOCTU OT cOCTOsIHMS mnepeMbluku «Modey», GyHKIMOHMpPYET B JIBYX
pexumMax:

— B pEeXHME TOJHON coBMecTUMOCTH ¢ MoayieM TD 711 (pexum smynsaiuu) Ha 32 BXoja -
Mexny koHTaktamu "XK101-1" u "XK102-1" ycranaBiuBaeTcsi HEPEMbIUKa;
— B LUTaTHOM PEKUME — NIEPEMbIUYKa OTCYTCTBYET.

B pexxume nonHol coBmectuMocTH ¢ moayiaem TD 711 npu nepenade kajpa MHALHAATU3ALUU
0x501 IT1O moayns TD 721 npeacrasnsercs moayiem TD 711. T.e. B 3TOM pexumMe anmnapaTHbBIN
uaentudukatop monyis TD 721 ananoruuen moayno TD 711.

[TepevyeHs 1 Ha3HAUEHHWE aTIapaTHBIX MTEPEMBIUCK MPEICTaBlIeH B Ta0bmuie 2.16.

Tabauna 2.16 — IlepeyeHb U Ha3HAYEHHE ANINMAPATHBIX NepPeMbIUEK

HITeIpeBoi
Ilepembluka Ha3HayeHnue nepemMblYKHU
COeIMHHUTETb
" " Mex 1y BBIBOJIaMH Jlst 6;TIOKUPOBKH
XK100 "XK100" WatchDog-taiimepa
"™K102" Mex 1y BBIBOJIaMH Jns mepexona MOAYJIS B pEKUM
"XK102-2" n "XK102-3" "3arpy3ka" (boot)

"XK101" Mexny BbIBOJIaMU JIns mepexona MOAyJsl B pEKUM NOJHOMU

n "XK102" "XK101-1" u "XK102-1" coBmectumoctu ¢ moayinem TD 711 (mode)

[Ipu ycTaHOBKE TMEepeMbIYKM MEXIY BbIBoAamMu 2 W 3 mThipeBoro coeauHutens "XK102",
PAaCIIOJIOKCHHOT'O 110 HI/IHGBOI>'I MaHCJIblO, MOAYJIb NPH TOoAA4YC IMUTAHUA TCPCXOAUT B PCIKUM
"3arpy3ka" (boot).

I[Ipumeuanue — B pexume "3arpy3ka" Beinonnsercs 3arpyska [10 npu npousBoacTse
MOJyJISl U €r0 UCIIBITaHUSX.
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Ha pucynke 2.20 npencraBieH NpUMEpP YCTAHOBKH MEPEMBIYEK MEXKIY BHIBOJAMHU | IITHIPEBBIX
coequuutener "XK101" u "XK102".
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Pucynoxk 2.20 - [Ipumep yCTaHOBKH NMepeMbIueK

Jns momyudeHust noctyna K mreipeBbiM coenuHuTensM "XK101" n "XK102" nHeobxoaumo
BBINOJIHUTH IEMOHTAK BEPXHEHW aHEJIN MOAYJISA: OTKPYTUTh JIBA BUHTA U CHSATH €€.

Pacnonoxxenue mrbipeBsix coequnuTeneit "XK100", "XK101" u "XK102" Ha neuaTtHol miaTe

MOKa3aHO Ha pucyHke 2.21.
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Pucynok 2.21 — Cxema pasmemenust coequnnresei '"XK100",

miate moayJas TD 721
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B ITO monyns peannzoBaHa Takke moijaepxkka padotel WatchDog-taitmepa. [Ipu oTcyrcTBHmM
CBS3M C LEHTPAIBHBIM MPOILECCOPOM B TeueHHe 9 c, MOIYNIb TEPEeXOIUT B PEXHM cOpoca
o WatchDog-taiimepy.

VYnpasinenue cocrosiHueM — WatchDog-taliMepa  OCYIIECTBISICTCS — yCTaHOBKOM/CHATHEM
MEepeMbIYKM MKy BbIBOoJaMu MThIpeBoro coenuautens "XK100", mis goctyma Kk KOTOpOMY
HE00XO0AMMO OTKPYTUTH YETHIPE BUHTA JI€BOM OOKOBOH IMaHENIN MOIYJISl U CHSTH €e.

ITO Monpyns cumthiBaeT u nepenaer B curHane Diag (WDT _Status) cocrosiHue mepeMbIUKH
WatchDog-taiimepa. Coctosinue "0" COOTBETCTBYET CHATOW INepeMblukd, T.e. WatchDog-taiimMep
pazomokupoBan. CocrosHue "1" ykasplBaeT Ha TO, YTO TEpEeMbIUKa HAJETa, COOTBETCTBEHHO,
WatchDog-Ttaiimep 3a0J10KHpPOBaH.

Ilpu pabGore Moayjdass B coCTaBe KOHTpPoOJ/LUIepa MNepPeMbIYKH, YKa3aHHbIE
B Tabdiuue 2.16, co mrbipeBbix coequnureseii "XK100", "XK101" u "XK102"
OJIKHEI OBITH CHATHI!

2.3.6.2 Ucnoan3oBanue Mo HA3HAYECHUIO

Ilepen m100bIM TNOAKJIIOYEHHEM K MOAYJK 32:KUM 3alIMTHOr0 3a3eMJIeHUs
KOMMYTAI[HOHHOW NMAaHEJU J0JI7KeH ObITh MOJACOeUHEH K 3allUTHOMY NMPOBOIHUKY,
BUHT KpeIJIeHUs] MOJYyJsi HA KOMMYTAIMOHHYI0 MaHeJlb W BHHTHI KpelJeHusi
JUIEBOH TMaHeJW MOAYJS [dO0/LKHBI ObITh 3aTsHYThl. Bce moakiIouyeHust
U OTKJIIOYEHHUS Hened K MOAYJI0 J0NMYyCKaeTcs NMPOU3BOAUTH TOJbKO MOC/Ie CHATHUS
NUTAIIUX HATIPSIZKEHU I

[Ipu »sKcruyatali MOJIYJS cilenyeT coOmoaaTh TpeOoBaHUS O€30MacHOCTH COTJIACHO
paszeny 4 HacTOSILEro pyKoOBOACTBA IO HKCIUTyaTal|H.

IIponsBecTu pacnakoBbIBAHUE B COOTBETCTBUMU C II. 7.2.

2.3.6.2.1 Ilopsinok yCTaHOBKH

Cxema noakitoueHus: BHEIHUX 1enet moaynist TD 721 npencraBieHa Ha pucyHke 2.22.

JlaraHem

Tox onpoca Tox onpoca
10, 20 MA CHTHaHat 10, 20 MA
— —
- Jaramg 1.1 - Haramx 2.1
% iy Haramx 1.2 & Naramk 2.2
s [[(Fermxa13 | 2 7 [armx23 | .
E 1 I I . ﬁ , | i .
: a a : a a
- =
= =

Marmx 1.15 Jaraar 215
Marax 116 | | o Tarmx 2.16 | | PP

]
f

1 Obmmmii 24 B| | | 2 Oommii 24 B| | |
1 Obmomi 12 B J 200mmi 12 B
| ) | )

Pucynok 2.22 — CxeMa NoAK/II0YEeHNs BHEITHUX Heneil Moayast
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BeiOop Toka ompoca BXOJOB MOIYJS HPOU3BOAUTCS YCTAHOBKOW IE€peMbIUEK (BXOIAT
B KOMIUIEKT IIOCTaBKM MOAYJIsA) Ha mThIpeBble coeannuTent "XK101" u "XK103".

B wucnoanenun TD 721 161 024DC (F) umeercs TONbKO OJIWH BXOJ, COOTBETCTBEHHO,
ucnosb3yercs: Toabko mThipeBoi coenuuutens "XK101". B ucnonnennn TD 721 321 024DC (F) —
JIBa BX0J1a, COOTBETCTBEHHO, UCMO0JIb3YIOTCs MIThIpeBbie coenuHuTenu "XK101" u "XK103".

J71s1 ycTaHOBKM TOKa OIpoca ClIeayeT:

1) IIpoBepuTh, 4TO BCE MOJKIIIOUAEMBbIE K MOAYIIIO e 00ECTOUEHBI.

2) OTKpyTUTH JBA BUHTA KPEIJICHUS JINLEBOM MAHETN MOAYJIS U CHATD JIMLIEBYIO MTAHENb.

3) YcraHOBUTH NMEPEMBIYKH HA COCTMHHUTENN COTJIACHO CXeMe, TPUBEICHHON Ha pUCyHKe 2.23.

4) Y CcTaHOBUTD JIMICBYIO MMAHCIIb Ha IMPCIKHEE MECTO U 3aBUHTUTL KPCIIC)KHBIC BUHTHI.

JLnsa ncnoanennst TD 721 161 024DC (F) JLnsa ncnoanennst TD 721 321 024DC (F)
Tok onpoca, MA Tok onpoca, MA
O O 0| Xk103 FPYMMA 1|FPYIMNNA 2
QOO
000 XR101 10 00 Q Xk103 " o
O O O] Xk103 OOOXE101
%XMM 20 O O O] Xk103
Cmm xicio1 | 2 10
- 8 8' Xk102 | Pexum amynaumu
O O| Xk101|moaynsa TD 711 % Xk103
10 20
O O O Xk101
[@) Xk103
[eXeXe) 20 20
(@) Xk101
[eXeXe)

00 Xk102  Pexum amynsauuu
O O] Xk101 mogynsa TD 711

G IlepeMEBIYKa OTCYTCTBYET
C__1

ITepeMbI9Ka YCTAHOBIEHA

Pucynox 2.23 —Ilopsinok ycTAHOBKH MepeMbIueK BbIOOpa TOKA OMpoca
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2.3.6.2.2 IloaroroBka Kk padore

IToaroroBka Mozysst K paboTe OCYIIECTBISIETCS B CIEAYIOIIEM HOPSIIKE:
1) IIpoBepuTh, YTO BCE MOAKIIOYAEMbIE K MOIYJIIO IIETIH 00ECTOYCHBI.

2) IMoaxnro4nuTh K BXOJHBIM pa3bEéMaM, PACIIONOKEHHBIM Ha JIMIEBOM MaHEIu MOAYJA Lenu
M3MepsieMbIX CUTHaJIOB. HazHaueHue KOHTAaKTOB Pa3bEMOB U IpeACTaBIeHO B Tabmuie 2.17.

Tab6umna 2.17 — HazHayeHne KOHTAKTOB pazbémon ""'X10" u "X11"

@ Konrakr Pasbem Konrakr Pazbem
J% X1 X2 X1 X2
a - 1 Bxoxn 1 Bxox 17 10 Bxox 10 Bxox 26
> 2 Bxon2 | Bxoxl8 | 11 | Bxoxll | Bxox27
" 3 Bxoxn 3 Bxox 19 12 Bxon 12 Bxong 28
- 4 Bxoxn4 | Bxox20 13 Bxox 13 Bxox 29
. 5 Bxon 5 Bxon 21 14 Bxon 14 Bxon 30
g_sj 6 Bxox 6 Bxox 22 15 Bxox 15 Bxox 31
N @ 7 Bxon7 | Bxon23 | 16 | Bxoxl6 | Bxoa32
8 Bxon 8 | Bxon 24 22 106m.24 B | 206m1.24 B
9 Bxon 9 | Bxox25 23 106m.24 B | 206m.24 B

2.3.6.2.3 Ilopsiaok padoTsbl

BxirounTh CETEBOM BBIKIIOYATENL HA MOAYJIE UCTOYHUKA NTUTAaHUS KOHTposuiepa. Ha nmuueson
MaHEJIN MOJYJIsl HICTOYHMKA MUTAaHUSA JOJDKEH BKJIIOUMTHCA MHAUKATOp "+24 V", nomkHa Havathes
MHULMAIM3AIMS HEHTPATBHOIO MPOoIleccopa U MOYJIEH KOHTpOoJIepa.

[To 3aBepmieHMM WHUIUATM3AUMA  KOHTpOJUIEpa HMHAUKAIUMA HAa MOJIYJE JOJDKHA
COOTBETCTBOBATh pabodueMy peKUMY.

Cnenatpb B hopmyIisipe Ha KOHTPOJIJIEp OTMETKY O Hayajie SKCIUTyaTall|H.

Nudopmanus o Hactpoiike mapamerpoB moxayns TD 721 copepxuTcsi B JOKYMEHTE
«Kontpomnep nporpammupyemoiii DJICU-TMK. PykoBoacTBo 1o npuMmeHeHuto. Yactp 1».
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2.3.6.3 Texuuueckue xapakrepuctuku moayJei TD 721

Texunueckue

XapaKTEePUCTUKU

monynern  TD 721 161 024DC, TD 721161 024DCF,

TD 721 321 024DC, TD 721 321 024DC F npencrapnensl B Tadsmie 2.18.

Tabauua 2.18 — Texuuyeckue xapakrepucTuku moayJaeii TD 721

En.
HaumeHoBaHHe XapaKTEePUCTUKHU M 3HaveHue
1 KonmyecTBo raibBaHMYECKH Pa3AeICHHBIX TPYII IIT. 2
2 Konu4ecTBO CUTHAIIOB B rpymIie IIT. 16
3 TanpBaHMueckas pa3Bsa3Ka I'pynnosas
4 HanpspxeHue ranpbBaHuueckoro pasueneHus (3hd. B 500
3HAUYCHHE) MEXKY TPYyIIaMu BX0JI0B
5 HanpsokeHue ranbBaHrndeckoro pazaenenus (3hd. B 750
3HAUYCHHE) MEXKY TPYIIaMu BXOJI0OB U KOPIIyCOM
6 Tok onpoca JaTYNKOB CUTHATU3AIUN MA 10; 20
7 Hanpspkenue onpoca JaTYMKOB CUTHATU3AIUN B 24
ot 3 1o 3000
8 Bpewms ¢unbTpanuu qpedesra curHana MC
(3aaeTcs mporpamMMHO)
9 ConpoTHBIECHHE 3aMKHYTOI'O IaTYNKA CUTHAIIU3AIUH, OM 500
He Oonee
10 CompoTtuBieHHE Pa30MKHYTOIO TaTYMKA CUTHAJIU3ALIHH, <O 10
HE MEHee
11 EMKoOCTb IMHHMI CBS3U, HE Ooyee MKD 0,1
12 TloTpebasiemast MOIITHOCTH 1O HampspKeHUto +24 B, He Br 3
Oonee
TD 721 161 024DC OT MUHYC 5
CpCIibt TD 721 161 024DC F OT MUHYC 25
TD 721 321 024DC F 1o 1itoc 60
14 T"aGapuTHBIC pa3mepsl, He Oosee MM 25%193x143
15 Macca, He 6onee KT 0,6
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2.3.7 Moayas nuckpetHoro seoaa TD 725

Haznauenue mozayseil 1ucKpeTHOro BBOJa paccMOTpeHo B 2.3.1.

YcnoBHOE 0003HAYEHUE MOTYJIEH TUCKPETHOTO BBOIA PACCMOTPEHO B 2.3.2.

KoHcTpykuus Monynell AUCKPETHOTO BBOAA pacCMOTpeHa B 2.3.3.

Moayns auckpetrHoro BBoga TD 725 npencraBien B wucnoigHenusix TD 725 641 024DC

u TD 725 641 024DC F.

2.3.7.1 YcrpoiictBo u padora moayas TD 725

2.3.7.1.1 CrpykTypHas cxema

CrpykTypHas cxema MoayJisi AuckpetHoro Beoaa TD 725 npencraBinena Ha pucyHke 2.24.
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Pucynok 2.24 — CrpykrypHas cxema moayas TD 725

B coctaB Moayns BXOOAT:

— y3ein onpoca gatunkoB curHanuzanuu ("YO/I"):

— wmukpokonTposuiep ("MK");
— y3en unaukanuu moayins ("UH").
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Pykoeodcmeo no akcrnsyamayuu

2.3.7.1.1.1 ¥Y3ea onpoca JaTYNKOB CUTHAJIN3AIUMA

"YOJA" npeana3HaueH i (OPMHPOBAHUS TOKAa M HANpsHKEHUS ONpOca M ONpeAeeHHUs
COCTOSIHHAS JaTYMKOB CHTHalm3aluu 1o 64 BxojgaM ¢ oOmedl TOYKOM, Haxomdiiehcs Iox
OTPULIATEIILHBIM TOTEHIIHAIOM.

"YOI" conepxur:
— kommytarop ("KM");
dbopmuposarenu Toka ("®T1"..."®PT16");

cenektop ypoBHs ("CY");

— yCTpOMCTBO TrainbBaHuyeckoi pas3ssasku ("YI'P");

ncrounuk nuranus ("HUII").

'KM" npenHasHaueH A IMOCIENOBATEIbHON aKTUBU3ALMHM Tpynn (opMUpoBareiei Toka
("®T1"..."dT16"), MOAKIIOUYEHHBIX K BXOIHBIM JIMHUSM COOTBETCTBYIOIIWX KAaHAJOB M BXOIaM
"CY". Ilepuox ompoca BxomoB coctaBisier (3-12)mc. s NUAarHOCTUKH PabOTOCTIOCOOHOCTH
BXOJIOB TaKK€ IMEPUOIUYECKH IPOU3BOJUTCS OMPOC TECTOBBIX IENeil ¢ 3aBEAOMO H3BECTHBHIMU
BBIXOJHBIMU YPOBHSIMH.

"YON" conepxut 16 rpynn popmupoBateneit Toka onpoca ("®T1"..."®PT16"), conepxkammmx
[0 YeThIpe OTKIIIOYAEMbIX MCTOYHHMKA TOKAa. KaIplii MCTOYHMK TOKa CBSI3aH C COOTBETCTBYIOLICH
JauHHEH onpoca. B akTuBHOM cocTosiHuM (popMHpoBaTeNb ToKa 3a4a€T TOK ONMPOCA BXOJHBIX JTMHUH —
10 MA (matunk B coctosHuu "3amMkHYTO"). OJHOBPEMEHHO AKTHBHM3HPYIOTCS HCTOUYHUKHM TOKa
onnou u3 rpymm ("®T1"..."®dT16"). Takum oOpazoM, OTHOBPEMEHHO MTPOU3BOIUTCS OMPOC YETHIPEX
JATYUKOB.

"CVY" cOCTOUT U3 YETHIPEX JIOTUYECKUX DJIEMEHTOB C TMUCTEPE3UCOM M MPOU3BOJUT CPABHEHUE
HAIpsKCHUA  Ha BBI6paHHBIX BXOJHBIX JIMHUAX (BXO,Z[HOC HAIMpsKCHUE  HPOIOPHHUOHAIIBEHO
COTPOTUBIICHUIO JAaTUYMKOB curHanu3anumn) ¢ TTL-ypoBHEM nepektoueHus JIOTUYECKOTo 3JIEMEHTA.

BoixogHble curHanisl cenekropa ypoBHs uepe3 "YI'P", BelmonHEHHOE Ha ONTpPOHAX, MOAAOTCS
Ha "MK".

[lutanue cxembpl ompoca OCYHIECTBISETCS IOCTOSSHHBIMM HanpspkeHusimu ot "HUIT",
BbITIOJIHEHHOTO Ha uHTerpassHoM DC/DC mpeoOpa3oBaterne ¢ raJbBaHUUECKUM pa3/ielieHHeM BX0/1a
Y BBIXOJ1A.

2.3.7.1.1.2 MHuKpPOKOHTpOJLIEep

"MK" BbIIONHSET QYHKIMU:

— (QopmupoBaHUE CUTHAIOB yIPaBICHUS KOMMYTaTOpaMH BXOJOB OIIPOCa;

— 00paboTKa BBIXOJHOTO CHTHAJIa KaHAIOB s (DUIbTpAIMU TOMeX JIMHUM U "apebesra
JIATYNKOB CUTHAJIOB, OMpeaesieHne cocTosiHUS "3aMKHYTO" nin "Pa3oMKHYTO" BXOJHBIX CUTHAJIOB
MOIYJIS;

— o0MeH nH(popMaImeil ¢ HeHTPATBHBIM MIPOLIECCOPOM 10 MAaruCTPajH (IIMHE) KOHTPOJUIEPa;
— JIMarHOCTHKA pabOTOCIIOCOOHOCTH M (hOPMHUPOBAHUE CUTHAJIOB MHIUKAIUH.
"MK" BbInoiHEH Ha ocHOBEe MuKpormpoueccopa. [10 moxnyns pasmemniaercs Bo Flash-mamsTu.
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2.3.7.1.1.3 ¥Y3ea uHAUKALIAM

V3en mnaukanun monyns "WH" cocTouT M3 IBYX CBETOAMOJHBIX MHAMKATOPOB COCTOSIHUS
Moyt ("P" u "C") u H”HAMKATOPOB COCTOSTHUS BXOIHBIX IIETICH MOTYJIS.

Nugukatoper "P" ("PABOTA") u "C" ("COCTOSIHHUE") oToOpaxkaioT pexuM padOThI
MOJYJIsl B COOTBETCTBUU ¢ Tabnuiei 2.19.

Ta6auna 2.19 — Uugukanus moayis TD 725

Nuaukarop CocTosiHNEe HHIANKAIIMHA Pexum pabdoThl MmoayJist
OngHOBpEMEHHOE BKIIIOUCHNE HHIUKATOPOB
HP" I/I "CU H p” " " " I[ p "CﬁpOC Moﬂy.ﬂﬂ"
kpacHoro "P" u xenroro "C" 1BeTOB cBEUEHUSs
"C" CBeueHHe XeITOro I[BETa "Ununuaanzanusa"
"p" CBeueHue 3€JIEHOr0 IIBETA "Pabounii pexum"
"P" CBeueHue KpacHOIO 1IBETa, IOCTOSTHHO "ABapusi Mmoayas"

WMHaukaTtopel COCTOSIHMS BXOJHBIX IIeNEed MOZIYNIsl OTOOpa)aroT TEKyIllee COCTOSHUE
COOTBETCTBYIOILIIETO BXOJa: CBEUCHHE HMHIUKATOpa OTOOpakaer cocTossHue "3aMKHYTO" IS
COOTBETCTBYIOLIEH BXOIHOW LIEMTH MOYJIA.

2.3.7.1.2 Pexumbl padboTbl MOYJIs

Monyns TD 725 pyakmmonupyet B AByX pexkumax: "Ununuamuzanus” u "Padora".

2.3.7.1.2.1 Pexum "Uannunaaunzanus"

Wuunmanu3anys MOAy/Isl IPOMCXOAMT MPH T0/Ia4e MUTAHUS Ha MOAYJb JTHOO MPHHYIUTEIBHO
[0 CUTHAIy C LEHTPAIBHOTO IpOIEccopa B CiIydae, €CIM IEHTPAIBHBIA MPOIECCOpP OIMPEIeIInT
HapyiieHus B QYHKITHOHUPOBAHUH MOTYJISI.

B npouecce nHMmanu3anuy TpoUCXOAUT TECTUPOBAHUE OCHOBHBIX Y3JI0B MUKPOKOHTpOJLIEpa
U IUCKPETHBIX BXO/0B M 3aIMCh B MOAYJIb TApaMETPOB peKuMa paboThI.

2.3.7.1.2.2 Pexum "Padora"

Pexxum "PaboTa" sBiisieTcsi OCHOBHBIM PEKUMOM paboThl Moayiisi. B mpomecce paboTsl MOIYIIb
IIPOBEPSAET COCTOSHUE BXOJOB, MPOU3BOANUT (PUIBTPALMIO MOMEX U Apede3ra KOHTAaKTOB JIaTUYMKOB,
CaMO/IMarHOCTUKY M 0OMeH uH(popmanueii ¢ LII1 konTposiepa.

2.3.7.1.3 AnnaparHble nepeMbIYKH
[TepevyeHs 1 Ha3HAUEHHWE aTllIapaTHBIX MTEPEMBIUCK TpHUBeAcH B Tabauie 2.20.

Tabumna 2.20 — IlepevyeHs 1 Ha3HAYeHHE ANNAPATHBIX NepeMbIYEK

IITeIpeBOi COeANHUTENb Ha3HayeHnue nepemMblYKHU
"XK100" st 6noxkupoBku WatchDog-taiimepa
"XK101" Jnst mepexona Moy B pexuM "3arpy3ka” (boot)
"K102" JIns mepexona MOAYJS B PEKUM MOJHOM COBMECTUMOCTH
¢ monynem TD 715 (mode)
"XK103" Peseps
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IIpy ycTaHOBKE TE€pEMBIYKM MEXAY BbIBOJaMHM IIThipeBoro coeaunutens "XK101",
PACIIOJJIOKCHHOI'O IOJ HHHGBOﬁ MaHCJIbKO, MOAYJIb IIPU IMMOAAYC NHUTAHHA TNCPEXOJUT B PCIKUM
"3arpyska".

[Ipumeuanue — B pexume "3arpy3ka" Beinonssercs 3arpyska 110 npu npousBoacTse
MOJYJIsl U €r0 UCIIBITaHUSIX.

Ha pucynke 2.25 npeacrasiieH npuMep yCTaHOBKH NEPEMBIYEK MEXAY BBIBOJAMH IITHIPEBOTO
coenuantens "XK102".

oflo| | XK103
oflo| | XK101
olo] | XKioe

lMepembiyka omcymemeayem

7

7
(e}
Q
——

=\ [lNepembiyka ycmaHosneHa

Pucynox 2.25 — [Ipumep yCTAHOBKH NepeMblueK
Hns monmydyenus npocryna K mtbipeBbIM coenuHuTensiM "XK101", "XK102" u "XK103"

H€O6XOI[I/IMO BBIITIOJTHUTH JCMOHTAXK BerHeﬁ MaHCJIN MOAYJIAA: OTKPYTUTL ABA BUHTA U CHATH CC.

Pacnonoxenne wmTeipeBbix coeaunutenei "XK100", "XK101", "XK102" u "XK103"
Ha NeYaTHOM IJ1aTe MOKa3aHo Ha PUCYHKE 2.26.

HO
)

195z

LTeiPperom coeguHUTEeNs XK100

lWTeperorm coeguHuTens XK103

lTeipeson coeguHMTeNs XK101

\ Wrepeson coeguHuTens XK102

H

P

2/
S

O

Q0000000000000 O0O0OO0O
000000000000 00000000
00000000000000000000
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Pucynok 2.26 — PacnosnoxkeHue mThipeBbIX coequnuTeei "XK100", "XK101", "XK102" u "XK103"
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B mporpammMHOM oGecriedeHur MOIyJIS peain30BaHa Moaaepkka padotsl WatchDog-Taiimepa.
[Tpu orcyrcrBuu cBsizu ¢ LI1 B Teuenue 20 ¢, MOIynb MEPEXOAUT B pexkuM cOpoca o WatchDog-
Tamepy.

VYnpasnenue cocrostHueM — WatchDog-taliMepa  OCYIIECTBISICTCS — yCTaHOBKOM/CHATHEM
MEepeMbIYKM MKy BbIBOoJaMu MThIpeBoro coenuautens "XKI100", mis goctyma Kk KOTOpOMY
HE00X0AMMO OTKPYTUTH YETHIPE BUHTA JI€BOM OOKOBOM IMaHEIN MOIYJIS U CHSTH €e.

ITO Monpyns cumthiBaeT U nepenaer B curHane Diag (WDT _Status) cocrosiHue mepeMbIUKH
WatchDog-taiimepa. Coctosinue "0" COOTBETCTBYET CHATOW INepeMblukd, T.e. WatchDog-taiimMep
pazomokupoBan. CocrosHue "1" ykasplBaeT Ha TO, YTO TEpPEeMbIUKa HAJETa, COOTBETCTBEHHO,
WatchDog-Taiimep 3a0J10KHpPOBaH.

IIlpu paGore Moayasst B cCOCTaBe KOHTPOJLIEPAa IEPEeMbIYKH CO INTHIPEBBIX
coequnuTeneii "XK100", "XK101", "XK102" u "XK103" 10/:KkHBI ObITh CHATDI!
HUckarouenneM sIBJSIeTCS CUTyalusl, NMPH KOTOPOil He0OXOAUMO MCIOJIb30BATh
MOAYJIb B peXHMe IOJHOH coBMecTHMOCTH ¢ moayJjem TD 715 (B 3tom ciyuae
nepeMbIYKa J0JKHA ObITh YCTAHOBJIEHA HA IITHIPEeBOi coequHuTeab ""XK102").

2.3.7.2 Ucnoan3oBanue Mo HA3HAYECHUIO

Ilepen /a100bIM NOAK/JINYEHHEM K MOIAYJII0 32:KUM 3allUTHOIO 3a3eMJICHUS
KOMMYTAIMOHHOW MAaHeJH J0JKeH ObITh MOJICOeUHEH K 3alllUTHOMY NPOBOJHHUKY,
BHHT KpeIUIeHUSI MOAYJsl HA KOMMYTAUMOHHYI NaHeJb W BHUHTHI KpemJeHUsi
JUIEBOM TMaHeJd MOAYJSA [dO0/LKHBI ObITh 3aTsAHYThl. Bce moak/rovenus
U OTKJIIOYEHHUS Leneil K MOIYJII0 I0MyCKAaeTCsl NPOU3BOAUTH TOJBKO MOCJe CHATHUSA
NMUTAKIIUX HATPSIZKEHUH.

IIponsBecTu pacnakoBbIBAHUE B COOTBETCTBUMU C II. 7.2.
[Ipu oskcrumyataruu MOAYJs cleayeT coOtoaaTh TpeOoBaHUA OE30MaCHOCTH COTJIACHO
paszeny 4 HacTOSILEro pyKOBOACTBA MO AKCILTyaTaI|H.

2.3.7.2.1 IlopsiioK yCTAaHOBKH

YcranoButh moayins TD 725 na nmanens TK B cOOTBETCTBMM ¢ MapKHpPOBKOW Ha MaHEIU
B CJIEIYIOIIEM MTOPSJIKE:

1) 3anenutps MOIYJb 32 PUKCATOPHI C BEPXHEH CTOPOHBI MTAHEIH.
2) HaxaTb Ha MOAYJIb C HUKHEW CTOPOHBI AJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS U ITaHEIH.

3) 3aKkpyTUTh BUHT KPEIUICHUS MOYJIS.
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Pykoeodcmeo no akcrnsyamayuu

2.3.7.2.2 TloaroroBka Kk padore

[ToxroroBka Moysist K paboTe OCYIIECTBISCTCS B CICAYIOIIEM HOPSIIKE:

1) IIpoBepuTh, 4TO BCE MOJKIIFOUAEMBbIE K MOAYIIIO IIETH 00ECTOUEHBI.

2) llopxmrounts K pazpémy "X15", pacnonoke€HHOMY Ha JIMLEBON IaHENW MOIYJs LENH
HU3MEPSIEMBIX CUTHAJIOB. Ha3HaueHNe KOHTAKTOB pa3bEMOB U TIPEACTABICHO B Tabmwuie 2.21.

Ta6anna 2.21 — HazHaueHne KOHTAKTOB pa3béma ""X15"

D

—— Konrakt|Ha3znauenue Konrakt|Ha3znauenne Konrakr|Ha3znauenune Konrakt|Ha3znauenue
:: . . 1 Bxox 39 40 Bxox 37
] | ]
. pE 2 Bxon 41 21 Bxon 38 41 Bxon 35 60 Bxon 36
: : : : 3 Bxox 43 22 Bxox 40 42 Bxox 33 61 Bxon 34
®e : N
: : . : 4 Bxox 45 23 Bxonx 42 43 Bxox 31 62 Bxonx 32
® [ ]
]
e N 5 Bxopx 47 24 Bxon 44 44 Bxox 29 63 Bxoz 30
%
e, E 6 Bxon 49 25 Bxon 46 45 Bxon 27 64 Bxox 28
: : : : 7 Bxon 51 26 Bxox 48 46 Bxox 25 65 Bxon 26
"
\@j 8 Bxox 53 27 Bxox 50 47 Bxon 23 66 Bxogn 24
9 Bxox 55 28 Bxox 52 48 Bxoxg 21 67 Bxon 22
Po3erka
10 Bxonx 57 29 Bxon 54 49 Bxong 19 68 Bxox 20
DHR-78F
11 Bxox 59 30 Bxox 56 50 OO0mwmin 69 Bxon 18
12 Bxon 61 31 Bxox 58 51 Bxog 17 70 OO0t
13 Bxox 63 32 Bxong 60 52 Bxong 15 71 Bxox 16
14 - 33 Bxox 62 53 Bxox 13 72 Bxon 14
15 - 34 Bxon 64 54 Bxong 11 73 Bxox 12
16 - 35 - 55 Bxon 9 74 Bxox 10
17 - 36 - 56 Bxon 7 75 Bxon 8
18 - 37 - 57 Bxon 5 76 Bxon 6
19 - 38 - 58 Bxon 3 77 Bxonx 4
20 OO0t 39 OO0 59 Bxon 1 78 Bxon 2
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Hasnauenue koHTakTOB pa3zpéma kabemns "KD725-X15" nokazano Ha pucyHke 2.27.

PIN | Liser npoBoaa |Mapk. BbiB.| Ne Bxoga Aaruvku curianuaaum
1 6enkin 1 Bxopn 39 ™
2 Benstn /1 Bxon 41 = ™~
. 3 Bensin 1] Bxog 43 J
D725 4 Benki 1111 | Bxoa 45 ™
o C 5 Benbin 111 ]1]1] Bxon 47 ™
17 18 6 Gensii m Bxop 49 ™
e 7 Bensin 1w Bxop 51 ™
23 2 8 Genbiit 1m Bxoa 53 N
s 9 Benbin 1[1]1|m | Bxon55 ™~ =
27 28 10 Bensin 1{1]1]1]|m| Bxon 57 4
29 30 11 Gensii 1 [m[1 Bxog 59 ™
3 32 12 Bensii 11 |[m|m] | Bxog 61 ™~
40 50 13 |[] Genuli 1/m[1|m| | Bxog 63 ™~
6 5152 20 bernbii LI Obuwy.
3 54 21 Benwii 1[mfifi Bxop 38 ™
R 22 Gensiit 1 |m[1{m| 1] Bxon 40 5
23 Benkii Bxon 42 ™
24 KpacHbIiA 1 Bxon 44 ™
25 KpacHsIn 11 Bxop 46 ™
26 KpacHbIn i Bxon 48 ™
27 KpacHEIn 1N Bxog 50 ™
28 KpaCHbIMA 11 1]1]1] Bxog 52 ™
29 KpacHsIn n Bxon 54 ™~
30 KpacHLIN 1] Bxop 56 ™
31 KpacHeIn 11 [m] Bxog 58 ™
32 kpachei [ 1] 1] 1 |m[ | Bxon 60 ™
33 KpacHbLIA I|1|1]1|m Bxon62 ™
34 KpacHbIiA 1|m]1 Bxopn 64 ™
0 39 KpacHLI 11 |m|m| | Obw,
< 40 KpacHbin £ _|_|! Bxoa 37 ™
i 41 KpacHbIN HE Bxon 35 ™~
o~ 42 KpacHbIi mif Bxon 33 ™
"D“' 43 KpacHsIi 1|m|1|m|1] Bxon 31 ™~
W A KpacHbIn Bxog 29 ™
45 3eneHbIn 1 Bxon 27 ™
46 3eneHbIn 11 Bxon 25 S
47 3ENEHLIN 11 Bxop 23 ™
48 3eneHbii 1i[1]1] | Bxog 21 ™~
49 3eneHsIn 1{0jnjn|1}| Bxon 19 ™
50 3eneHbli H| OB,
51 3eneHbIi m Bxon 17 ™
52 3ENEHbI A !I_ Bxog 15 S~
53 3enenbli 1|m| | Bxon 13 ™~
54 3eneHbIn 1[1]|m] Bxog 11 ™~
55 3eneHbIn mi Bxon 9 P
56 3eneHbin 1|m Bxon 7 ™
57 3eneHbli ] Bxon 5 N
58 3eneHuIn m Bxoa 3 ™~
59 3ENeHbLIN i|m Bxoq 1 ™
60 3eneHbii 10 1| Bxog 36 ™
61 3EMeHbLIN Bxon 34 =
62 KenThbiin 1 Bxor 32 S
63 HENTHIN 11 Bxog 30 ™
64 HKenTbii AN Bxos 28 ™
65 WenTbli il Bxon 26 ™
66 KENThIN 1[]af1]1] Bxog 24 ™
67 KENTIiA ]| Bxop 22 ™~
68 KEnThii 1w Bxog 20 ™
69 [L] wenToin 11 ]m Bxon 18 ™
70 KENTbin P{rjrfmf | O6ui.
71 KEnThii L[ 1| 1|1[m] Bxoa 16 ™
72 WMENTHIN 1|m[1 Bxon 14 ™
73 HENThIN 1|1 |mjm Bxon 12 ™
74 |L] xentwiit 1{m _I-li Bxon 10 ™
75 |L] wentoin 10100 Bxoa 8 ™
76 HENThIA 10000 Bxon 6 ™~
77 KENTHIN 1|m[1[m[1] Bxog 4 i~
78 KENTbIN | Bxon 2 T

Pucynok 2.27 — HazHaueHHe KOHTAKTOB pa3béma kadens KD725-X15
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2.3.7.2.3 Ilopsaaok padoTsl

BxJ1rounTh CETEBOI BBIKIIIOYATENL HA MOAYJIE UCTOYHHUKA NIUTAHUS KOHTposuiepa. Ha nuueBoi
MaHeJIM MOJYJISl UICTOYHMKA MUTAHUS JOJDKEH BKIIOUUTHCS MHAuUKaTop "+24 V', noiKHA HadaThCs
WHULAATU3AIMS [IEHTPATILHOTO Mpolieccopa U MOJyJIe KOHTpoJLIepa.

[To 3aBepmieHMM WHHUIMAIM3AIMKM  KOHTpOJUIEpAa HMHAMKAIUMS HA MOAYJE JIOJDKHA
COOTBETCTBOBATh pabovueMy pEeKUMY.

Cnenatb B hopmysisipe Ha KOHTPOJIJIEp OTMETKY O Hayalie SKCILUTyaTaluH.

2.3.7.3 Texuuueckue xapakrepuctuku moayJeii TD 725

Texnnueckue xapakrepuctuku wmonyiaerdn TD 725 641 024DC u  TD 725 641 024DC F
MIpPEACTABICHBI B Ta0OuIe 2.22.

Tabauua 2.22 — Texnudeckue xapakrepuctuku moxaysaei TD 725

En.
HanMeHoBaHHMe XapaKTEPHUCTUKHU - 3nauenne |(IIpmmevanue
1 KonnuecTBO rajapBaHUYECKH pa3IeICHHBIX TPYIII IIT. 1
2 Konu4ecTBO NPUHUMAEMBbIX CUTHAJIOB B IPYIIIE LIT. 64
3 Hampspokenue Mexay Bxogamu U muHou ITJIK
rajqbBaHUYECKOIO B 500
pazaenenus (3¢pd.) [MEXITY BXOJAMH H KOPITyCOM
4 HoMMHAaNBHBIN TOK ONpOca JaTYNKOB CUTHAIIU3ALNUN MA 10
5 HomunanwsHOE HaInpsHKEHUE ompoca JATYMKOB| o 24
CHUTHAJIM3ALUHU
6 Bpewms ompoca Bcex BXOJ0B MC 12
3anaercs
7 Bpewms ¢unbTpanuu apedesra curHaia Mc | ot 3 1o 3000 8
IPOrPaMMHO
8 ComnpoTuBieHrue 3aMKHYTOI'O JaTyMKa CUTHAIM3AlUU, HE
Om 500

Oosee
9 ComnpoTuBieHUE Pa30MKHYTOI'O JaT4YMKa CHUTHAIM3ALMM, <OM 10
HE MEHee
10 EMKOCTB JTUHUI CBs3H, HE OoJiee MKD 0,1
11 TMorpebnsiemast MOIIIHOCTD, HE OoJiee Bt 6

OT MHUHYC 5

. TD 725 641 024DC Y
12 TemnepaTypa okpyskaromein oC 1o itoc 60
cpenbl OT MUHYC 25
et TD 725 641 024DC F Y

1o itoc 60
13 T"aGapuTHBIC pa3Mepsl, He Ooee MM | 25%x193%x143
14 Macca, e 6omee KT 0,6
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2.4 MoayJid IMCKPETHOI0 BbIBOIA

2.4.1 HaznayeHue MoayJied JUCKPETHOI0 BbIBOAA

Mopaynu nmnpegHa3HaueHbl Ui npeoOpaszoBaHust komaHa ~KoHTpoiuiepa OJICU-TMK
B BBIXOAHBIC AOUCKPCTHBIC CHUTI'HAJIBI. MOI[y.HI/I AUCKPCTHOI'O BLIBOJAA IMOAACPKUBAIOT CJICAYIOMINC

byHKIMH:
— PEXHUM yAEp>KaHUs COCTOSIHUA BBIXOAOB (ToabKO 11 moxyieil TD 712 u TD 714);
— KOMMYTaI¥s MOIIHBIX Harpy3ok (moxymns TD 716);

— KOHTpPOJb  ULEJOCTHOCTM  BBIXOAHBIX LeMEd €  COOTBETCTBYIOLIEH  MOA3aqadyei
B CoDeSys (monynu TD 712 u TD 714);

— TapajulelIbHOE MOAKIIOYEHUE BBIXOA0B I pE3EPBUPOBAHUS, YBEIUYCHUS HATPY3KU;
— JIMarHOCTUKA COOCTBEHHOM pabOTOCTIOCOOHOCTH U COCTOSIHUS BBIXOIOB.

Moaynmu nuckperHoro BbiBoga KoHTpoiuiepa IJICHU-TMK mnpeacrtaBieHbl B CIEAYIOLIUX
HNCITIOJITHCHUAX .

— TD 712 320 024DC, TD 712 320 024DC F;
— TD 714 640 024DC, TD 714 640 024DC F;
— TD 716 160 220AC, TD 716 160 220AC F.

2.4.2 YcaoBHOe 0003HaYeHHE MOy el JUCKPETHOI0 BHIBO/IA

VYcioBHBIE HAMMEHOBAHMSI MOAYJEW JUCKPETHOro BbiBoJa KoHTposwiepa OJICU-TMK
B 3aBHCHMOCTH OT UCTIOTHEHUS (OPMUPYIOTCS CIETYIOIUM 00pa3zoMm:

Monayasb TID7XX| XX | X [ XXX XX| X

T — o6o3HaueHne ceprun KOHTposuiepoB IJICU

D — nuckpeTHblil MOy

[TopsinkoBBIi HOMED pa3pabOTKH

KonnuecTtBo curHaios

Twn curnana:

O — BBIXOJ

HomunansHOEe KOMMYTHPYEMOE HAIPSHKEHUE
024-24B

220-220B

Bug curnana:

DC — nocTOSHHBIN TOK

AC — epeMeHHBIH TOK

TemnepaTypHOE UCIIOTHEHUE:

F — Momyns UMeeT TeMnepaTypHEIA Tuana3oH
ot MuHYC 25 10 tutroc 60 °C

[TonmHOEe HaMMeHOBaHME MOAYJA 00pa3zyeTcs U3 YCIOBHOIO HAaMMEHOBAHMA M 0003HA4YEHUS
TEXHUYECKUX YCIIOBUM.

[Ipumep nmonHoro HaummeHoBaHue monayisi: Koumponnep npozpammupyemwiii I/ICH-TMK.
Mooyne TD 712 320 024DC TY 4210-001-79207856-2015.
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2.4.3 KoncTpykuusi MoayJieid JUCKPETHOT0 BbIBOA

Ha pucynke 2.28 npeacTaBiieH BHEIIHUI BUI Moaysiel quckpetHoro BeiBoga TD 712, TD 714,
TD 716 c onucanueM 3I€MEHTOB JIMIEBLIX HaHEIIEH.

Mooyne TD 716 Mooyne TD 714  Moodyas TD 712

Hnouxamopul
COCMOsAHUSL
MO0

Obosnauenue
MOOYIAL

o740 nmn e
B c]

Hnouxamoprol
COCMOAHUSL
BX00HbBIX Yenell
MOOYas

Bxoonuvie

azvemol
p Bxoonuvie

pa3vembl

Pucynok 2.28 — BHemiHuii B MOayJIeil INCKPETHOI0 BBIBOAA
Moy AUCKPETHOTO BBIBOJA COCTOST U3 METAIJIMYECKOr0 KOPITYCa U MMEYaTHOM IUIAThI.
Ha nuueBoii manenu Mo1yJisl pacronararoTcs 3JIEMEHThl KOMMYTAlMy U UHIUKALIMN:

— BXOJIHBIE Pa3bEMBI,
— CBETOJMOJHBIC HHAUKATOPHI cocTosiHus moayis "P" u "C";
— HMHIUKATOPHI COCTOSIHHSI BXO/IHBIX IIeNei MOTyJIs.
Ha 3anHeii creHke MOAYIIsl AUCKPETHOTO BHIBOJIA HAXOUTCS BBIXOIHOM pa3beM sl yCTAaHOBKH
MOJIYJISI Ha TaHe)Ib KoMMyTannoHHYI0 TK ¥ moaKiIroueHns K MarucTpaiu (IIHHE) KOHTPOJLIEpa.

3ammTHOE 3a3eMIIeHHE MOy e 00pa3zyeTcs myTeM 3JIEKTPUYECKOro KOHTAKTa HIDKHEH 3a1Hel
IUIAaHKWA MOJYJISI C 3a3eMJISAIONIEH TJIaHKoM naHenu kommyrtanuoHHod TK mipu 3akpydyrBaHMM BUHTA
KpPEIUICHUSI MOTYJISl K TTaHEJIH.

Jis TOAKIIOUEHHs] BBIXOAHBIX cuUrHajioB K Monymo TD 712 mnpennasHadensl kaOenu
"KD712-X12" u "KD712-X13" (mocTaBisitoTCcs 1O OTIAEIBHOMY 3aka3y). BuemmHuii Bua kaOens
Ha npumepe "KD712-X12" (cBoOoaHbIE KOHIIBI C OAHOM CTOPOHBI, pO3€TKa — C JAPYrol CTOPOHBI)
npejcTaBieH Ha pucyHke 2.29 (koHncTpykius kadens "KD712-X12" ananoruyna).
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x51
i
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%51({Po3emka DB-25F)

Pucynoxk 2.29 — BHemnuii Bug kaoens "KD712-X12"

JIisi TIOAKITIOYEHHUsS] BBIXOJHBIX CUTHAJIOB K MOAYJI0 TpenHasHadeH kabens "KD714-X14"
(mocTaBisieTcs O OTHEIbHOMY 3aka3y). Buemnwmii Bun kabens "KD714-X14" (cBoOOIHBIE KOHIIBI
C OJTHO¥M CTOpPOHBI, BUJIKA — C IPYTOM CTOPOHBI) NpUBEIeH Ha pucyHke 2.30.

£P1

i
; 150*2¢ .
L+50= 2Nt

A
H XP1 (Bunka DHS-T8M)

Pucynoxk 2.30 — Buemnuii Bug kaoens "KD714-X14"
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Jlnst MOAKIIOYEHUsT BBIXOJHBIX CHUTHAJIOB K MOAYJIO mpenHasHadeHsl kabenu "KD716-X16"
u "KD716-X17" (mocTaBistoTCS MO OTAECTBLHOMY 3aka3y). BHemHuii Bua kabenss Ha mpumepe
"KD716-X16" (cBOOOIHBIE KOHIIBI C OJHOW CTOPOHBI, pO3€TKa — C APYrOM CTOPOHBI) MPEACTaBICH
Ha pucyHke 2.31 (koHctpykuus kadens "KD716-X17" ananoruyna).
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| I 1 neeT Oemmrii "TV2.1"
, 2 || upeT KopyHeEmn "TVJ2.2"
, 3 |lugeT SENeHEIH "TH2.3"
.4 || BeT HenTri "TVW2.4"
§ [|mEeT ceprilt T2 5"
6 || DEET pOZ0BHEIH T2 4"
~ 7 || uBeT cHEHH TV "
§ || UEET KpacHEIH "TV2R"
9 || UEeT uepHEIH " O F2"

Pucynox 2.31 — Buemrnuii Bua kadens "KD716-X16"

4/~ %, TloagkmodeHWe BBIXOJHBIX CHIHAJIOB K MOIYJIIO JUCKPETHOTO BBIBOJAA MOXKHO TAKKE
'“ peanM3oBaTh 4Yepe3 BHIHOCHOW KIEMMHBIM OJIOK M Kabenb, MpeaHa3HAuYeHHBIA s
MOJKIIIOUYEHUS MOAYJSI K BBIHOCHOMY KieMMHOMY Oioky. Wudopmanus nns 3akasza

IIPUBEJICHA B IIPUJIOKEHUH [ .
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KoHmpounnep npozpammupyembiti JICU-TMK

2.4.4 Moayas nuckpeTHoro Bsisoaa TD 712

Hasznauenue moaymnei TUCKPETHOTO BBIBOAA paCCMOTPEHO B 2.4.1.
YcnoBHOe 0003HaYEHNE MOAYJIEH TUCKPETHOTO BHIBOJIA PACCMOTPEHO B 2.4.2.
KoncTpykuus Mmoaynei TUCKPETHOTO BBIBOAA pacCMOTpeHa B 2.4.3.

Monyne guckperHoro BeiBoga TD 712 npeacrasnen B ucnonHerusx TD 712 320 024DC,
TD 712 320 024DCF.

2.4.4.1 YcrpoiicTBo u padora moayuas TD 712

2.4.4.1.1 CrpykrypHas cxema

CrpykrypHas cxema moayis TD 712 npencraBineHa Ha pucyHke 2.32.
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Pucynok 2.32 — CrpykrypHas cxema monyas TD 712
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Pykoeodcmeo no akcrnsyamayuu

B coctaB Moayiist BXOAAT:

— rpynmnsl Beixoansix kmouert ("T'PYIIIIA 1" — "T'PYIIIIA 2");
— peructp ("RG");

— cxema ynpasieHus 3anucoio ("CY3");

— wunaTepdeiic maructpanu ("UM");

— y3en unaukanuu ("UH").

2.4.4.1.1.1 T'pynnbl BBIXOAHBIX KJII0Yeil

B cocraB Momyns  BXOmAT JBE  HMIACHTHUYHBIX  TPYNIBl  BBIXOJHBIX  KIFOUeH
("TPYIIIIA 1","T'PYIIIIA 2"), npeacraBiasomux codoir 16 onTOM30IMPOBAHHBIX TPAH3UCTOPHBIX
KITIFo4uei, OOBEIMHEHHBIX [0 IEMsSIM OTPHUIATENIbHOTO BhIBOAa (dMmuTTepa) (uenu "Oom.CY1"
u "0om.CY2").

CocTosiHME BBIXOJHBIX KJIIOUEH YCTaHABJIMBAETCS LIEHTPAIbHBIM IIPOLIECCOPOM 10 MarucTpaiu
KOHTpoJiiepa mytem 3anucu B peructp ("RG").

"CY¥Y3" mnpennazHaueHa s (OPMHPOBAHHUS CUTHAjJa 3allCH B PETUCTP U pa3pelicHHs
Ha BKJIIOUEHHE BBIXOJHBIX KIIOUEH TOJBKO IOCIE 3alUCH B MOAYJb OIpPEICIEHHONW KOJOBOM
NOCJIEA0BATENBHOCTH, ISl UCKJIFOUEHHUS BBIIAYH JIO)KHBIX KOMaH/ YIIPaBJIEHUS.

"UM" obecrieunBaeT 0OMEH MOAYJIS IO MarucTpaInd KOHTPOJUIEepa.

"MH" coCTOMT U3 [BYX CBETOIMOIHBIX HHIUKATOpPOB coctosHus wmonyias ("P" u "C")
Y UHJUKATOPOB COCTOSIHUS BBIXOAHBIX I€TIENH MOIYIIS.

Numukaroper "P" ("PABOTA") u "C" ("COCTOSHMHME") oroOpaxkarT pexuM pabOThI
MOJYJISl B COOTBETCTBUU C Tabymie 2.23.

Taboauua 2.23 — Uugukauusa moxyasa TD 712

Nuaukarop CocTosinye MHAUKALUU Pesxkum padoThl MoayJist
P g O OZIHOBpEMEHHOE BKJIIOUEHUE UHIUKATOPOB "CoOpoc u nﬂnun?nnsaunﬂ
KPaCHOT'O U KEJITOr0 IBETOB CBEUCHHUS MOYJIsI
"p" 3eNeHbId IIBET CBEUEHUS "PaGoumnii pexum"
"C" JKenTslii IBET cBeUeHUs, KpaTKOBpeMeHHO | "HI3MeHeHHMe COCTOSIHMA BbIX0Aa"
"p" KpacHslii IBET CBE€YEHHUSI, TIOCTOSHHO "ABapust MoayJis"

CBeueHne  MHIMKATOpPa MOJA  COOTBETCTBYIOIIMM  HOMEPOM  BBIXOJHOIO  CHMTHala
Ha UHJUKATOpHOM maHenu otoOpaxaer coctosHue "BKJIIFOUEHO" nams COOTBETCTBYIOLIETO
BBIXOJTHOT'O CUTHAJIa MOAYJIS.
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KoHmpounnep npozpammupyembiti JICU-TMK

2.44.1.2 Pexumbl padoTbl MOLYJIS

Moayns TD 712 ¢pynximonupyer B AByX pexxumax: "Ununmnanusauus”, "Padora".

2.4.4.1.2.1 Pexum "Hannuaanzamusa"

WNuunmanuzanus MOAYsl MPOUCXOIUT MPHU MoJadye NMUTaHUsS. Ha MOJYJb JINOO MPUHYAUTEIHHO
[0 CUTHAIY C LEHTPAJIBHOrO IpoLeccopa B Ciyyae, €CIM IEHTPAJIbHBINA MPOLECCOp OMpPeneIuI
HapylIeHUs B QyHKIIMOHUPOBAHUHU MOYJIS.

B nmpouecce wHHMIManu3anuMyM MOPOUCXOAUT TECTUPOBAHME OCHOBHBIX Y3JIOB MOJIYJS
1 ycTaHoBKa BbIX0710B B coctossHue "BBIKJIIOYEHQO".

2.4.4.1.2.2 Pexum "Pabora"

Pexxum "PadoTa" siBisieTCS OCHOBHBIM PEKUMOM PaOOTHI MOTYJIS.

B nganmnom pexume LIl  mpomsBogutr  ¢dopmMHpoBaHHE ~ HEOOXOIUMOH  KOJIOBOH
MOCJIEAOBATENBHOCTH JUISL pa3pelleHHs 3aliCH W BBIIAYM Ha BBIXOJ MOIYISI TPeOyEeMBIX CHUTHAIIOB
YIIpaBJICHUS, a TaK)Xe MPOU3ZBOAMTCS IMEPUOANYECKOE TECTUPOBAHHE PAaOOTOCIOCOOHOCTH MOIYJIS
1 popMupOBaHNE NHINKALINN.

2.4.4.2 Ucnoan3oBanue Mo HA3HAYECHUIO

Ilepen /a00bIM NOAK/JINYEHHEM K MOIAYJII0 32:KUM 3allUTHOIO 3a3eMJICHUS
KOMMYTAIMOHHOW MaHeJH J0JKeH ObITh MOJCOeUHEH K 3alllUTHOMY NPOBOJHHUKY,
BHHT KpeIUIeHUSl MOAYJsl HA KOMMYTAUMOHHYI0 NaHeJb W BHUHTHI KpemJeHUs
JUIEBOH TMaHeJd MOAYJSA [dO0/LKHBI ObITh 3aTsAHYThl. Bce moak/ovenus
U OTKJIIOYEHHUS Lenell K MOYJII0 I0MyCKAaeTCsl IPOU3BOAUTH TOJBKO MOCJe CHATHUSA
NMUTAKIIUX HANPSIZKEHU I

[IpousBecTn pacnakoBbIBAHWE B COOTBETCTBHHM C 1. 7.2.

[Ipu »sKcruyatali MOJIYJsS clenyeT coOmoaaTh TpeOoBaHUS O€30MacHOCTH COTJIAaCHO
pazzeny 4 HaCTOSIIETO PYKOBOJICTBA O 3KCILTYaTaIHH.

I[JBI HCKIIIOYCHHA BbIXOAAa U3 CTPOSA BBIXOAHBIX KJIro4ei MOAYJId HC NOIMYCKACTCA IMPCBBIIICHUC
yKa3aHHbIX B TaOymie 2.26 NpeaenbHBIX MapaMeTPOB MO HArpy304HOM CIIOCOOHOCTH BBIXOIOB
MOJyJsl M TOjAada Ha BBIXOJIbI MOJYJS HampsOKeHHs OOpaTHOW MOJSPHOCTH (CM. IpUMEYaHUe
K Tabmute 2.24).

2.4.4.2.1 Ilopsaaok yCTaHOBKHU

YcranoButh moayins TD 712 na nmanens TK B cOOTBETCTBMM ¢ MapKHpPOBKOW Ha MaHEIU
B CJIEIYIOIIEM ITOPSJIKE:

1) 3anenuth MOIYJIb 32 PUKCATOPHI C BEPXHEH CTOPOHBI MTAHEIH.
2) HaxaTb Ha MOAYJIb C HUKHEW CTOPOHBI AJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS U ITaHEIH.

3) 3akpyTUTh BUHT KPETUICHUS MOYJIS.
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Pykoeodcmeo no akcrnsyamayuu

2.44.2.2 TIloaroroBka k padorte

[TpoBepuTh, 4TO BCE MOAKIIOYAEMBIE K MOAYJTIO IIEMTH 00CCTOYCHEI.

[Mogkmounth K pazpémam "X12" u "X13" Moayns uenu curHaioB. HazHaueHHe KOHTAaKTOB
pazsémoB "X12" u "X13" npexncraBneHo B Tadbnuie 2.24.

Tabanna 2.24 — HazHaueHne KOHTAKTOB pa3bémos ""X12" n "X13"

Ha3naueHue KOHTaKTa pa3béma
Coenuuurennb Konrakr
"X12" "X13"
1 CV1.1 Cy2.1
2 CV1.3 CVy23
3 O6m.CVY1 O6m.CY?2
4 CV1.5 CV2.5
5 CV1.7 Cy2.7
6 O6m.CVY1 O6u.CY?2
8 CV1.9 Cvy2.9
9 CVl1.11 CVy2.11
10 O6m.CVY1 O6m.CY2
Buiaxa DRB-25M 11 CV1.13 CVy2.13
BapuaHt B 12 CV1.15 CVy2.15
13 O6m.CY1 O6m.CY2
14 CVYy1.2 Cy2.2
15 Cvl.4 Cvy2.4
17 CV1.6 CVy2.6
18 CV1.8 Cy2.8
21 CVY1.10 Cvy2.10
22 CV1.12 CVy2.12
24 CVYl1.14 Cvy2.14
25 CVl1.16 CVv2.16
[Ipumeuvyanue — Ha mnenm "CY1.1"-"CVY1.16", "CY2.1"-"C¥2.16" nokeH moaaBaThCs]|
[0JIOKUTEIbHBIN oTeHnual, a Ha nenu "Oom.CY1" u "Oom.CY2" — orpunaTenbHblii NOTEHIIHAT]
KOMMYTHPYEMOT'O HalpsKEeHUs
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KoHmpounnep npozpammupyembiti AJICU-TMK

Ha3znauenne koHTakTOB pa3zpéMoB kaOemeir "KD712-X12" u "KD712-X13" mnoka3aHo
Ha pucyHke 2.33.

- [PIN TUgeT npoBoaa N2 Beixoga HieemeaTerion pana
D 7128 1_|LJ 6enuii Boixo 1.1 [}
ey 2 | xopwuHesbii Bbixon 1.3 DKQ
' 3 3eneHbln 0o6uL. 1
4 KENTbI Boixog 1.5 D - a
5 cepbIi Bbixog 1.7 D
6 pPO30BbIi O6ut. 1
8 CUHWI Beixog 1.9 D s B
9 KpacHbIN Beixog 1.11 D
10 YyepHbIn O6uy. 1
11 [l cdvoneTosbii Bbixog 1.13 D kI =
12 Cepbli/po30BLIiA Bbixon 1.15 D
13 KpaCcHbIA/CMHWIA O6u. 1 |2ty DCKQ
2 14 Henbiin/aenaHblia Buixoag 1.2 D 10
_c_n”: 15 Kopu4Hesbli/3eneHsin | Beixog 1.4 Ve D
g--p ~ 17 || Genbin/kentbin Beixog 1.6 D K12
o? * 18 KenTbll/kopuyHeBbld | Boixog 1.8 M
a2 X - - rxiz Y
o?® o~ 21 Benbii/cepblit Bbixon 1.10 il K14
o : = 22 CepbIi/KOPUYHEBDINA Bbixog 1.12 ey
g A E 24 Oenbli/po30BLIn Beixog 1.14 D e
a5 : 25 po3oBblit/kopudHessin | Beixoa 1.16 D
1: o
i
O
PIN | iset nposoaa e siaon MpomexyTodHoe pene
1 H Benslit Boixon 2.1 D )
2 KOPWUYHEBbI I Boeixon 2.3 D 2
O 3 3eneHsIn Obwy. 2
[y 4 KENnTbIn Bbixog 2.5 D = —r
0?2 5 |1 cepsii Bbixon 2.7 L
o4 6 pPO30BbIi 0buy. 2
oo = 8 ! CUHW# Bbixog 2.9 D s
'-f-*: ﬁ 9 KpacHbiii Beixon 1.11 D =
oo = 10 [ vepHblit 06w, 2 5
° : g 11 hvoneToBbIi Bbixos 2.13 D 7
:o 12 cepbli/po3oBbld Beixon 2.15 eI D
© 2 13 KDACHBLIA/CUHWIA 06w, 2 | <
jlas) 14 Denslit/aeneHsin Boixog 2.2 D s
' 15 KOpWUYHEBbLIA/3eneHbliin | Bbixod 2.4 2T D
17 DenbIKenTbIn Buixog 2.6 E[ 7
18 xenTel/kopuyHesbll | Beixog 2.8 D
21 Denblit/cepblit Boixog 2.10 D K13 K
22 E Cepbli/KOPUHHEBKIIA Bbixon 2.12 D
24 i BenbIi/po3oBkIi Buixon 2.14 E[K15
25 po30BbLIN/KOpUiHeBsl | Beixog 2.16 D Kig

Pucynok 2.33 — HazHaueHMe KOHTAKTOB pa3béMoB kadeneit "KD712-X12" n "KD712-X13"

2.4.4.2.1 Ilopsinok padoTbl

Br1rounTh CeTeBON BBIKJIIOYATENh HA MOJYyJIE UCTOYHMKA MUTAHUS KOHTposuiepa. Ha muneBoit
MaHeTW WCTOYHUKA TIUTAHUS JOJDKEH BKIIOYUTHCA WHAWKATOp "+24 V", nomkHa HavaThCs
WHUIMATHA3AINS [IEHTPAILHOTO MPOoIIeccopa U MOIyIel KOHTpOILIepa.

[To 3aBepmIcHWI0 WHUIMAIH3AIMK KOHTpOJUIEpa WMHAWKAIMS HAa MOJAYJE JOJDKHA
COOTBETCTBOBATH paboueMy pexuMy.

Cnenatb B (bopMyJIste Ha KOHTPOJIJICPp OTMCTKY O HAYaJIC SKCIUTyaTalluu.
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Pykoeodcmeo no akcrnsyamayuu

2.4.4.3 Texuuueckue xapaktepuctuku moayJei TD 712

Texnnueckue xapakrepuctukun woxayned TD 712320 024DC u TD 712 320 024DC F
MIpEACTaBICHBI B Ta0uIe 2.25.

Tabanna 2.25 — Texunueckne xapaktepucTuku MmoxayJieit TD 712

HanMeHoBaHMe XapaKTEPHCTUKHU En. usm. 3Hauenmne

1 KonnyecTBO rajibBaHUYECKH Pa3€ICHHbBIX TPYIII IIT. 2
2 KoauyecTBO CUTHAJIOB B TPYIIIIE IIT. 16
3 MakcuMaiabHOE KOMMYTHPYEMOE HaIPsKEHUE MOCTOSTHHOTO B 30
TOKa
4 MakcuMalIbHbIIT KOMMYTUPYEMBIA MOCTOSTHHBIN TOK A 0,2
5 Ocratounoe HanpspkeHue B coctosiHuy "BKJIIOYEHO", B )
He Oonee
6 Tok yreuku B cocrostanu "BBIKJIFOYEHO", He Gonee MA 0,5
7 HanpspkeHnue ranpbBanudeckoro pasneneHus (3¢ d.):
— MEXK1y TpYIIamMu BbIXOJ0B B 500
— MEXAY IPYIIIAMHU BBIXOJ0B U KOPIIYCOM B 750

TD 712 320 024DC O MHiTyC 5
8 Temreparypa OKpYKarOIIEro oC 710 mmoc 60
BO3/IyXa

TD 712 320 024DC F O MHUITYC 25

10 matoc 60

9 TloTpebisiemast MOIITHOCTH, HE OoJIee Br 6
10 I"'aGapuTHBIE pa3mepsl, He OoJee MM 25%193x143
11 Macca, ue 6omee KT 0,6
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KoHmpounnep npozpammupyembiti JICU-TMK

2.4.5 Moayas nuckpetHnoro BoiBoaa TD 714

Haznauenue Mozyseil 1MCKpeTHOro BBIBO/IA PACCMOTPEHO B 2.4.1.
YcnoBHOE 0003HAYCHUE MOTYJIEH TUCKPETHOTO BBIBOJIA PACCMOTPEHO B 2.4.2.
KoHcTpykuus Moaynel JUCKPETHOTO BBIBOJIA paccMOTpeHa B 2.4.3.

Monayns auckperHoro BbiBojga TD 714 npencraBinen B ucnonHeHusix TD 714 640 024DC,
TD 714 640 024DC F.

2.4.5.1 YcrpoiictBo u padora moayas TD 714

2.45.1.1 CrpykrypHas cxema

CrpyktypHas cxema moayiisi TD 714 npeacrasiena Ha pucyHke 2.34.

TPYIIIIA
UM Ccy3 RG
— % > — 1 TY1
.>
_— N__
3 — % .V TY2
.’
% — —_— g
=}
& — TY3
: Y 3
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§ —_— \—.
-]
5 ) XX
(=8
3
= — % > TY64
S > tl
2 —_— _"06]].[[/117["

Pucynox 2.34 — CtpykrypHas cxema moayast TD 714

B cocras Moy BXOOAT:

— rpynmna BeixoaHbix kitouei ("T'PYIITIA");
— peructp ("RG");

— cxema ynpasieHus 3anucbio ("CY3");

— wuHTepdeiic maructpanu ("UM");

— y3en uaaukaruu ("UH").
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Pykoeodcmeo no akcrnsyamayuu

B cocraB moxyns BxomsaT oaHa rpynna BeixonHbix kimoueh ("T'PYIIITA"), npencrasistomas
coboii 64 ONTOM30JUPOBAHHBIX TPAH3UCTOPHBIX KII0Ya, 0OBEAMHEHHBIX MO LEMSIM OTPUIATEIHHOTO
BBIBOZA (McTOKA) (11enb "Oommii").

CocTosiHME BBIXOJHBIX KJIIOUEH YCTaHABJIMBAETCS LIEHTPAIBbHBIM IIPOLIECCOPOM 10 MAarucTpaiu
KOHTpoJiiepa mytem 3anucu B peructp ("RG").

"CY¥3" mpeanasHayeHa Juid (HOpMUPOBAHHs CHUTHAja 3allMCH B PETHCTP W pa3pelieHus Ha
BKJIIOYEHHE BBIXOJHBIX KIIIOYEH TOJBKO IIOCIE 3aluCH B MOJYNIb ONPEAETICHHON KOJOBOM
IIOCJIEA0BATENBHOCTH, ISl UCKJIFOUEHHUS BBIIAYH JIO)KHBIX KOMaH/ YIIPaBJIEHUS.

"UM" obecrieunBaeT 0OMEH MOAYJIS IO MarucTpaInd KOHTPOJUIEepa.

"MH" coCTOMT U3 JBYX CBETOIMOTHBIX HHIUKATOpoB cocrosHus monyis ("P" u "C")
Y UHUKATOPOB COCTOSIHUS BBIXOAHBIX I€TIEN MOZYIIS.

Numukaroper "P" ("PABOTA") u "C" ("COCTOSHMHME") oroOpaxkalOT pexuM pabdOThHI
MOJYJISl B COOTBETCTBUU C Tabymiei 2.26.

Tabauna 2.26 — Uugukanus moayJs TD 714

Nuauxkarop CocTosinye MHAUKALUU Pesxkum padoThl Moayist
WP O OZIHOBpEMEHHOE BKJIIOUEHUE UHIUKATOPOB "COpoc 1 MHUIIHATU3 AU S
KPAaCHOT'O Y KEJITOT0 LIBETOB CBEUCHUS MoayJs"

3eeHbIi IBET CBEUCHU

"p" "Padoumnii pexnm"
(c MUraHueMm IpH oIpoce)
"Pa3pemenue Bprxoaa"
"C" JKenTelil 1BET CBEYEHUS
U3MECHCHHUEC COCTOAHUSA BbIXOJa
I
"P" KpacHslil 1BeT cB€UEHUSI, HETPEPHIBHO "ABapus MmoayJs"

CBeueHue HHAUKATOopa mon COOTBCTCTBYIOIIIUM HOMCpOM BBIXOJHOI'O CUr=Halia
Ha MHIUKAaTOpHOM maHenmu oTtoOpaxkaer coctosaue "BKJIFOUEHO" nnas COOTBETCTBYIOIIETO
BBIXOJJHOT'O CUT'HAaJIa MOJYJIA.

2.4.5.1.2 Pexumbl padoTbl MOLYIS

Monyns TD 714 ¢ynkuuonupyer B nByx pexumax: "Haunumanusanus”, "PabGora".
Onucanue pexxuMoB IIpescTaBieHo B 2.4.4.1.2.

2.4.5.2 Ucnnoabp30BaHue MO HAZHAYECHU IO

IMepen J/100bIM NOAKJIIYEHHEM K MOAYJI 32:KUM 3alIUTHOIO 3a3eMJIeHHUS
KOMMYTAIMOHHOM MaHeM 10/2KeH ObITh MOCOeIUHEH K 3allIMTHOMY NIPOBOIHUKY,
BHHT KpeIUIeHUus] MOAYJI HAa KOMMYTAIMOHHYK MaHeJb M BUHTBHI KpenJeHUs
JUIEBOl MaHeJWM MOAYJAsl [JO0/KHbI ObITh 3aTsHyThl. Bce moak/JIO4YeHus
U OTKJIKOYEHHUS Heneil K MOXYJII0 T0NMYCKAeTCsl MPOU3BOAUTH TOJbKO MOCIe CHATHS
NUTAKIIUX HANPSZKEHU I

[IpousBecTn pacnakoBbIBAHWE B COOTBETCTBHHM C 1. 7.2.

[Ipu »sKcrutyartanuu MOXyJNs cieayeT coOnonaTh TpeOoBaHMS O€30MacHOCTH COTJIACHO
paszeny 4 HacTOSIIIIETO PYKOBOJCTBA MO SKCILTyaTaIHH.
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KoHmpounnep npozpammupyembiti AJICU-TMK

2.45.2.1 IlopsiaioK yCTAaHOBKH

VYcranosuts Moayns TD 714 na manens TK B cOOTBETCTBMM C MapKMpOBKOM Ha IaHEIH
B CJIEAYIOLIEM HOPSIJIKE:

1) 3auenuts MOYJb 32 PUKCATOPHI C BEPXHEW CTOPOHBI TTAHEIH.
2) HaxxaTh Ha MOJyJIb C HU)KHEH CTOPOHBI JUIsl COCTBIKOBKH Pa3bEMOB MOAYJIS U ITAHEIH.

3) 3aKpyTUTbh BUHT KPEIJIEHUS MOTYJIS.

2.4.5.2.2 TIloaroroBka Kk padore

[TonxmroueHne BHEIIHUX LIeTIeH MOAYJIS OCYILECTBIIAETCS B CIEIYIOIIEM MOPSIKE:
1) ITpoBepuTh, YTO BCE MOAKIIOYAEMbIE K MOTYJIIO IIETIH 00ECTOUYCHBI.

2) Honkmrounth K pazbéMy Moayis "X14" menu curHanoB. HazHaueHHe KOHTAaKTOB pa3bema
MOJTyJIsl IPE/ICTaBIeHO B Tabmuie 2.27.

3) Bce 64 curnana teneynpaBineHus (TY) ycloBHO pa3OWTBI Ha 4YETHIpE TPYMIBI IO
16 curHanoB, KOTOPhIE UMEIOT YEThIpE OOIIMX, TaThbBAHUYECKH CBSI3aHHBIX, KOHTakTa. CurHamsl TY
C HauOOJBIIUM 3HAYCHHEM TOKa HAarpy3Kd HEOOXOJMMO PaBHOMEPHO paclpeneNsaTh IO BCEM
rpynmnaM pazbema.

Haznauenne konTakToB pazpéMma kabdemns "KD714-X14" noka3aHno Ha pucyHke 2.35.

Tabauna 2.27 — HazHaueHHe KOHTAKTOB pa3béma kabes "KD714-X14"

Konrakr Ha3nauyenue Konrakr Ha3snauyenue
1 TVY39 40 TVY37
2 TV41 41 TY35
3 TV43 42 TV33
4 TV45 43 TV31
5 V47 44 TY29
6 TV49 45 TVY27
7 TVY51 46 TV25
8 TY53 47 TY23
9 TY55 48 TY21
10 TVY57 49 TV19
11 TVY59 50 COM
12 TV61 51 V17
13 TV63 52 TV15
14 — 53 TV13
15 — 54 TV11
16 — 55 TY9
17 — 56 V7
18 — 57 TVY5
19 — 58 TVY3
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Pykoeodcmeo no akcrnsyamayuu

Tabauua 2.27 — HazHauyeHue KOHTAKTOB pa3béma kadeas "KD714-X14"

Konrakr Ha3znauenmue KonTakr Ha3znauenmue
20 COM 59 TV1
21 TV38 60 TVY36
22 TV40 61 TV34
23 TV42 62 TVY32
24 TV44 63 TVY30
25 TV46 64 TVY28
26 TV48 65 TVY26
27 TY50 66 TVY24
28 TV52 67 TVY22
29 TV54 68 TVY20
30 TV56 69 TV18
31 TV58 70 COM
32 TY60 71 TV16
33 TV62 72 TV14
34 TV 64 73 TVI12
35 - 74 TV10
36 - 75 TV8
37 — 76 TV6
38 - 77 TV4
39 COM 78 TV2
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KoHmpounnep npozpammupyembiti AJICU-TMK

PIN | UseT npos | Mapk.euiB.| Ne Beixoga | npm:;;wmm e
1 Benki I Buixog 39 L”_, T
2 |LI Genwm 11 Boixog 41 T D
3 Genbii it Boixon 43
D74H 4 [ | benbii it Boixon 45 = DK45
S C 5 Benbiit L1 [1[1] Boixon 47 [
1 12 ik 6 Genblil [m Boixog 49 DMQ +
S 7 Benbiit i|m Boixon 51 e 9
78 A 8 bensin 1/1|m Boixon 53 o5 DKss =
gy 9 Genbiit 11| 1|m] | Beixon 55 [ =
Wi 27 10 6enkii 1[1[1]1[®] Boxon 57 D [
13 11 Benbii 1/m1| | | Buixon 59 Eng e
15 12| Genei L[t [w|W| | Beixon 61 [}
13 Genbii (N INAL ] Bbixog 63 []kes
20 Genbiit || mm1 OB,
21 Benbii 1mijt Buixog 38 rse
22 Benei T[T [W[ 1] Beixon 40 [ —
23 ||| Genwii Boixog 42 Ka4 1
24 KpacHbIi I Boixon 44 U ka6
25 KpacHbI# 1 Beixon 46 LI
26 AaCHbIW 1{1]1 Buixon 48 Dﬂ
27 KpacHkii i Boixog 50 DKSD
28 Il(pa::Hblﬁ 1{i]1]1[1] Boixog52 j‘]:llK52 =
29 Kp&aCcHbIN ]i Bbixon 54 D
30 KDACHbIA I|m Buixon 56 ﬂ-@
31 I kpacrws 1] 1]m Beixon 58 =
32 IKpaCHblﬁ 1)1]1|m | Bbixon 60 T
33 KpacHbIA P H]if1m Boixon62 e
34 KpacHbIi ALK Bbixon 64 D—
q- 39 KpacHbIn 1|1|mm | Obw. ka7
; 40 KpacHbIi 1|mi[m Boixong 37 = L
< 41 KpacHbIi 101000 Boixog 35 D =
- 42 I KpacHbIA 1 [m[1]1] [ Beixon 33 = [}
P 43 KkpacHbii | 1 |M| 1 [M] 1] Beixog 31 [ =
v 44 KpacHk!A Buixog 29
45 3eJ1eHbIN 1 Biixon 27 DKZ? =
46 3eMeHbIA (L Bbixon 25
47 3eneHbin i Boixog 23 EKES o1
48 3eneHbIit i Boixon 21 1
49 senerom |1 1]1]1]1] Boxon 19 T
50 I seneHsin _ |M| O6uy. a7
51 3eneHbii 1[m Bbixog 17 P D
52 I 3eneHblit I|i[m | | Boixog15 D =T2E
53 3eMeHbIn e Boixog 13 e U
54 3eneHbIi L 1]1f1|m Bexog11 D Ko
55 3eneHbli I _I_I I Bbixog 9 e
56 aenensii 1|1|M|®| | Beixon 7 D —t3
57 3eneHblid I|M|1[m] | Beixog5 e U
58 3eNeHbIN | |m{m|1 Bbixon 3 il K
59 3eneHblid 1|t Boixog 1 s U
60 3eneHbli I|M|1[W|1| Beixog 36 LI —
61 3ENeHbIN Buixon 34 P2 D
62 KENThIA I Boixon 32 D
63 |[] xenThii 1 Buixog 30 Dmﬂ
64 KENThIA i Buixog 28 DKZE 25
65 HENTHIN (AEANAL Bbixon 26 KMD
66 HENTHIA {1 1{1| Beixog 24 E =
67 |[] xenteii |N Bbixog 22 K20 D
68 KenThIA L] Bbixon 20 L™ Kis
69 L | wentein AL Boixog 18 LT
70 KEnThIA Hrfrm Obu.
71| ] xentelit T[T [1]1|m] Beixon 16 []x1e T
72 |L] wentein 1|01 Boixog 14 K12 D
73 KENTbIA 1 LI!_! Bbixog 12 ] 0
74 KenThii I/mfi|m | Beixog10 B D
75 | xentoii i[m[mf Boixog 8 D =
76 KeNThHI L{m|1[1] [ Boixon6 D
77 1L wentoin 1|m[1]m]1] Boxon 4 [}
78 KENTEIH [ 1 Buixoa 2 DKz

Pucynok 2.35 — HazHaueHne KOHTAKTOB pa3dbéMma kabens "KD714-X14"
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Pykoeodcmeo no akcrnsyamayuu

2.4.5.2.3 TIlopsaaok padoTsl

BxirouuTh ceTeBOM BBIKIIOYATENb HA MOJYJIE UCTOYHMKA IUTAaHUSA KOHTpoJuiepa. Ha nunesoit
MaHeIM WMCTOYHWKA TMHUTaHUS JIOJDKEH CBETUThbCS wuHAuKatop "+24 V", nomkHa HavarbCs
WHULAATU3AIMS [EHTPATLHOIO Mpolieccopa U MOJIyJIed KOHTpoJLIepa.

[lo 3aBepiIeHWI0O HWHUIMAIU3AIMKA KOHTpOJUIEpa MHAUMKAIMA Ha MOIyJle JOJDKHA
COOTBETCTBOBATh pabovueMy pEeKUMY.

Cnenatb B hopmysisipe Ha KOHTPOJIJIEp OTMETKY O Hayajie SKCILUTyaTalluH.

2.4.5.3 Texuuueckue xapakrepuctuxku moayJeii TD 714

Texunueckue xapakrepuctukun wmoxayned TD 714 640 024DC u TD 714 640 024DC F
puBeJIeHBI B TabauIe 2.28.

Tabauna 2.28 — Texnuveckue xapakrepuctuku moxaysaei TD 714

HanMeHoBaHHMe XapaKTePHCTUKHU En. uzm. 3HaueHnune
1 KonnvecTBo ragpBaHUYECKH pa3/IeI€HHBIX TPYIIT LIT. 1
2 KonnuecTBO CUTHAJIOB B IPYIINE IIT. 64
3 MakcumanbHOE KOMMYTHPYEMOE HAaIPSKEHUE TIOCTOSIHHOTO TOKa B 30
4 MakcuManbHbIi KOMMYTHUPYEMBIN TOCTOSHHBIM TOK A 0,4
5 Ocrarounoe HanpspkeHue B coctosaanu "BKJIIOUEHO", B )
He Oonee
6 Tok yreuku B coctosinuu "BBIKJIFOUEHO", He Gonee MA 0,5
TD 714 640 024DC O MHUITyC 5
10 mtoc 60
7 Temneparypa OKpyXarolLero Bo3ayxa °C
TD 714 640 024DC F O MHUITYC 25
1o matoc 60
MEX1y BBIXOJIaMU
8 HampskeHne raibBaHHYeCKOro ¥ 00Iel MHHOM
B 500
pasnenenus (3¢d.) MEXK]1y BBIXOJIaMU
U KOPILyCOM
9 TIloTtpebnsiemast MOIITHOCTH, HE OoJiee Bt 8
10 TabGaputHbIe pa3Mepsl, He OoJiee MM 25%193x143
11 Macca, He 6osee KT 0,6
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KoHmpounnep npozpammupyembiti JICU-TMK

2.4.6 Moayas nuckpetrnoro sbiBoaa TD 716

Haznauenue Mozyseil 1CKpeTHOro BBIBO/IA PacCCMOTPEHO B 2.4.1.
YcnoBHOE 0003HAYCHUE MOTYJIEH TUCKPETHOTO BBIBOJIA PACCMOTPEHO B 2.4.2.
KoHcTpykuus Moaynel JUCKPETHOTO BBIBOJIa paccMOTpeHa B 2.4.3.

Moayns auckperHoro BbiBojga TD 716 npencraBinen B ucnonHeHusix TD 716 160 220AC,
TD 716 160 220AC F.

2.4.6.1 YcrpoiicTtBo u padora moayuas TD 716

2.4.6.1.1 CrpykTypHas cxema

CrpyktypHas cxema moayiisi TD 716 npeacrasieHa Ha pucyHke 2.36.

& 24V
TPVIIIA oo
1 |
HM — C¥3 1% RG 'E:I | |
—.; I |
%7 > i | T
(R e R iy -
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Pucynok 2.36 — CrpykrypHas cxema moayas TD 716

B cocras Moy BXOOAT:

— rpynmna BeixoaHsix kitouei ("T'PYIITIA");
— peructp ("RG");

— cxema ynpasieHus 3anucbio ("CY3");

— wunTepdeiic maructpanu ("UM");

— y3en uaaukanuu ("UH").

B cocraB monymst Bxonart nBa kaHana BeixoHbIx pene ("T'PYIIIIA"), npeacraBnstomuii co0oit
8 M30IMPOBAHHBIX pene, 00beAMHEHHBIX 00111eH nenbto ("O0muii") o § mTuHUAM.
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Pykoeodcmeo no akcrnsyamayuu

CocTosiHME BBIXOJHBIX peJI€ YCTAHABIMBAETCS LIEHTPAIbHBIM IPOLECCOPOM IO MAarucTpaiu
KOHTpoJuiepa nmyreM 3anucu B "RG".

"C¥Y3" mpenna3naueHa aisa (popMUpOBaHUS CUTHAJIA 3alMCH B PETUCTP M pas3pelieHUs Ha
BKJIFOUCHUC BBIXOAHBIX PCJI€ TOJBKO IOCJIC 3alliuCu B MOAYJIb OHpC,Z[GHGHHOﬁ KOI[OBOﬁ
MOCIIE0BATENbHOCTH, JIJIsl HCKJIIOUEHHUS BbIIAYH JIO)KHBIX KOMaH/ YIPaBJIECHUS.

"UM" oGecrieunBaeT 0OMEH MOYJIS IO MAarucTpaiyd KOHTPOJUIEPA.

"MH" cocTtouT W3 JBYX CBETOOUOAHBIX HWHIMUKATOPOB coctosgHus wmoxayias "P" um "C"
Y MHIUKATOPOB COCTOSIHUS BBIXOJIHBIX Lieneit moayis "1"-"16".

Nunukatoper "P" ("PABOTA") u "C" ("COCTOSIHHUE") otoOpaxkaroT pexuM padOThI
MOJTyJIsSI B COOTBETCTBUU C Ta0nwuiei 2.29.

Tabauua 2.29 — Mugukanusa moayas TD 716

Nuaukarop CocTosiHNEe HHANKAIMHA Pexxum pabdoTsl Moayist
WP O OnHOBpeMEHHOE BKIIIOUEHHUE UHIUKATOPOB "Copoc u nnnunf}nnﬁunn
KPaCHOTO U YKEJITOTO IIBETOB CBEYCHUS MOaYJIst
"p" 3eIeHbIN IIBET CBEYCHUS "Padoumnii pexum"
"C" JKenTrlil IBET CBEeUEeHUS "Ionyyenne nanubix ot LIT"
"p" KpacHblit 1BET cBeueHUs, HEIPEPHIBHO "ABapust MmoayJs"

CBeueHue HHUKATOopa mon COOTBCTCTBYIOIIIUM HOMCpOM BBIXOJHOI'O CUr=Hajia
Ha MHIUKAaTOopHOM maHenmu otoopaxkaer coctosaue "BKJIFOUEHO" nns COOTBETCTBYIOIIETO
BBIXOJJHOT'O CUT'HAaJIa MOJYJIA.

2.4.6.1.2 Pexumbl padoThI

Monayns TD 716 ¢yakimmonupyer B 1Byx pexumax: "WHunnmammsanus', "PaGora".
Onucanue peKUMOB IIpeACcTaBiieHo B 2.4.4.1.2.

2.4.6.2 Ucnoab30oBaHue M0 HA3HAYECHHIO

Ilepen /00bIM NOAKJIIYEHHEM K MOAYJI0 32:KUM 3alIUTHOIO 3a3eMJICHUs
KOMMYTAIHOHHOW MaHeJH 10/KeH ObITh MOCOeNHEH K 3allIMTHOMY IIPOBOHUKY,
BUHT KpeIJIeHus] MOAYJisl HAa MNaHeJb M BHHTHI KpeIJUIeHUsl JMIEBOH MaHeJIu
MOIYJI JOJ/LKHBI OBbITh 3aTAHYThI. Bce MOAK/IOYEHMSI W OTKJIIOYEHHs] ULemnei
K MOAYJII0 [JOMYCKAaeTcsl MNPOM3BOAUTH TOJAbKO TOCJ€ CHATHS MNHTAKIIUX
HaNpsKeHU

[IpousBecTn pacnakoBbIBAHKWE B COOTBETCTBHHM C . 7.2.
[Ipu »sKcrutyartanuu MOXyJs cleayeT coOnonaTh TpeOoBaHMS O€30MacHOCTH COTJIACHO
paszeny 4 HacTOSIIIETO PYKOBOJCTBA MO SKCILTyaTaIiH.

2.4.6.2.1 Ilopsaok yCTAHOBKH

YcranoButs Moayiar TD 716 na nanens TK B cOOTBETCTBMHM ¢ MapKHpOBKOW Ha MaHEIH
B CJIEYIOIIEM ITOPSAJIKE:

1) 3amenuTb MOYJb 32 PUKCATOPHI C BEPXHEH CTOPOHBI TTAHETH.
2) Haxatb Ha MOZYJIb C HUDKHEW CTOPOHBI AJIs1 COCTBIKOBKH Pa3bEMOB MOAYJIS U [TAHENH.

3) 3akpyTUTh BUHT KPETIJICHUS MOIYJIS.
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KoHmpounnep npozpammupyembiti JICU-TMK

2.4.6.2.2 IloaroroBka Kk padore

[ToaxmroueHre BHEIIHUX eNel MOAYIsl OCYHIECTBIISETCS B CAEAYIOIIEM MOPsIKE:
1) [IpoBepuTh, UTO BCE MOAKIIOUYAEMbIE K MOAYJIIO LIEMH 00ECTOUYEHBI.

2) Honkmounts K pazbémy "X16" u "X17" monyns uenu curHainoB. CxeMa MOJIKIIOUEHHS
BHEIIHUX 1[ETIEN MOAYJIs MpEeCTaBieHa Ha pucyHke 2.37.

|
| l
|
- | g B
::::-::-::::‘: —
|
| l
|
i Fnl.2
TVlE
::::::::::_: —
|
| i
1
: TV13 Fnl.3
__________ - :
______ e b CISHRE]
|
NEE
1
____'__'_____: b of |

* Eciu Haepyska uHOYKmMueHas (Hanpumep, peie), HeodX00umo YCMano8ums 02paHudumenu
nanpscenus. MUI1 — ucmounux numarust

Pucynok 2.37 — Cxema noakJioueHusi moayiast TD 716
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Pykoeodcmeo no akcrnsyamayuu

Hasnauenne koHTakTOB paznéMoB "X16" u "X17" npeacrasneno B Tadmuie 2.30.

Tadauna 2.30 — HazHavyeHHe KOHTAKTOB pa3bemMoB "X16" u "X17"

Ha3nayenue KOHTaKTa pa3béMa
CoenuHures b Konrakr "X17" "X16"
Hasnayenue | Unauxkarop | Hasnayenune | Muaukarop
1 TV1.1 1 TY2.1 9
2 TV1.2 2 TY2.2 10
3 TV1.3 3 V2.3 11
4 TV1.4 4 TY2.4 12
5 TY1.5 5 TY2.5 13
6 TV1.6 6 TY2.6 14
7 TY1.7 7 TY2.7 15
8 TV1.8 8 TY2.8 16
MSTB 2,5/9-GF-5,08 5 O K1 OGmLK2

Bce 16 curnamoB TY pa3butel Ha JBe Tpynnbsl mo BoceMb curHaioB. CurHansr TY
C HauOOJIBIIUM 3HAa4EHHEM TOKa Harpy3ku HEOO0XOAMMO PpPaBHOMEPHO paclpenieisaTh IO JIByM
rpynmnam.
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KoHmpounnep npozpammupyembiti AJICU-TMK

Ha3znauenne konTakTOoB pa3znémoB kabemerr "KD716-X16" u "KD716-X17" mnoka3aHo
Ha pucyske 2.38.

w
: PIN | LiseT npoBoga Ne BeIxoga ﬂpome:xyrouuoe pene
= 1 Beneii Buixon 2.1 DK v
Q 2 KOPWUHYHEBbI Beixog 2.2 D
3 3eneHblin Bbixon 2.3 Ms
> G K4
4 [] wentbin Bbixon 2.4 D
5 |L]cepwin Beixoa 2.5 [} -
6 po30BbIid Bbixon 2.6 K7 DKE
7 CHUHWIA Beixon 2.7 D e
8 KPaCHbIN Boixon 2.8 1 3
9 YepHbIA obuw,. K2 e =
220V AC
™
2 PIN [Liset nposoga Ne BLixoga | HWM:;KYTMHOE pane
= 1 Benbin Boixon 1.1 D o
@ 2 KOPWYHEBbI Bhixog 1.2 G D
3 3eMeHbIn Boixog 1.3 D KA
4 KENThIA Bhixon 1.4 D
5 |L] cepeiit Buixog 1.5 (e =
6 po3oBblid Beixog 1.6 K7 E =
7 CUHWIA Boixon 1.7 D vy
8 KpacHbin Boixon 1.8 D E
9 YEepHEIN 06wy, K1 > =
220 V AC

Pucynok 2.38 — HazHaueHne KOHTAKTOB pa3béMoB kadenei "KD716-X16" n "KD716-X17"

2.4.6.2.3 Ilopsinox padoThl

BxitounTh ceTeBOM BBIKIIOYATENIb HA MOAYJIE UCTOYHUKA MUTAHUSI KOHTposuiepa. Ha nuneBoi
[IAHEJIM MCTOYHMKA THTaHUSA JOJDKEH CBETUTbCA uUHAMKATOop "+24 V', nomkHa HayaTbes
MHULMAIU3alKs HEHTPAIbHOTO IIpolieccopa U MOyJied KOHTpoJuIepa.

[lo 3aBepuieHHIO UWHULMAIU3AIMU  KOHTpPOJUIEpa HMHAMKALMA Ha MOJIYJE JIOJDKHA
COOTBETCTBOBATh paboUYeMy PEKUMY.

Cnenatb B (1)OpMy.1'I$Ipe Ha KOHTPOJUJICPp OTMCTKY O HAYaJIC OKCIUTyaTalluu.
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Pykoeodcmeo no akcrnsyamayuu

2.4.6.3 Texuuyeckue xapaktepuctuku moayJeit TD 716

Texnnueckue xapakrepuctukun wmoxayned TD 716 160 220AC u TD 716 160 220AC F
npuBeeHbl B Tabmuie 2.31.

Tabauna 2.31 — Texuuueckue xapakrepuctuku moayas TD 716

HaumeHOoBaHUE XapaKTEPUCTUKHU En. uzm. 3HavyeHue
1 KonnyecTBo ragpBaHUYECKH pa3/IeIeHHbIX TPYIIT IIT. 2
2 Koyn4ecTBO CUTHAJIOB B IpyIIe IIT. 8
3 MakcuMalibHO€ KOMMYTHPYEMOE HaIpsKEHHE MOCTOSSHHOTO B 270
TOKa
4 MakcumanbHOE€ KOMMYTHPYEMOE HANpPsHKEHUE MEPEMEHHOTO B 250
TOKa
5 MakcuManbHbI KOMMYTUPYEMBIN ITOCTOSSHHBIN TOK A 2
6 Tun curnana "KonTakTsl pene"
7 CkopoCThb CpabaThIBaHUS MC 4
8 Bpewms Bo3Bpata MC 4
9 MakcuMmalibHasi 4acTOTa KOMMYTaIuid I'x 8
10 Pecypc MexaHn4eCcKUit pa3 100 miH.
11 Pecypc anexkrpudeckuit pa3 100 TsIC.
MEXy rpynmnamu
12 HanpsbxeHue raibBaHU4eCKOro BBIXOJI0B
B 2000
pasnencuust (9¢d.) MEXy rpyIIaMu
BBIXOJIOB U KOPITYCOM
TD 716 160 220AC O MIHYC 5
13 Temmeparypa OKpyKaromiero oC 710 mmoc 60
BO3/IyXa
TD 716 160 220AC F O MHUITYC 25
1o matoc 60
14 Cxema IOAKIIIOYECHUS — JIByx1mipoBOHAS
15 TloTpebnsemast MOITHOCTH, HE OoJIee Bt 8
16 T'abaputHble pa3mepsl, He Oosee MM 25%x193x140
17 Macca, He 6oiee KT 0,6
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KoHmpounnep npozpammupyembiti JICU-TMK

2.5 MoayJid C4eTHBIX BX0/I0B

2.5.1 Haznayenune MojyJieil CYUeTHBIX BX0/10B

Moaynu CUeTHBIX BXOJOB NpEAHA3HAYEHBI MJIA IMOJCYETa HUMITYJbCOB, MMOCTYMAKOIIUX
OT JaTYUKOB. MOy MOJAEPKUBAIOT CIEAYIONINE PEKUMBI PAOOTHI:

— U3MEPEHHUE YaCTOTHI CIIEAOBAHUS UMITYJILCOB 10 KaXXJIOMY KaHaly;

— H3MEpEeHHUe KOJUYEeCTBA UMITYJIbCOB 3a 3aJaHHBIN Mepro;

— U3MEpEHHUE NMEepHo/ia CICTOBAHUS UMITYJIbCOB;

— HAKOMNMUTEIBHBIA  CUET  HUMIIYJICOB C  COXPAaHEHHWEM  HAKOIUIEHHOIO  3HAYCHMS
B DHEPrOHE3aBHCUMOM MaMSTH.

Monynp cuerHbiXx BxofoB KoHTpoiepa OJICM-TMK mnpencraBieH B claeayroLux
UCIIOJTHEHUSAX:

— TD 713 8I CNT, TD 713 SI CNT F;
— TD 713 161 CNT, TD 713 161 CNT F.

2.5.2 YcaoBHOe 0003HAYEeHHE MO/1YJIell CHETHBIX BX0/J10B

VY ci10BHOE HAMMEHOBAHUE MOAYJI CUETHBIX BX0J10B KoHTposiepa DJICU-TMK B 3aBucuMocTu
OT UCTIOJHEHUS (POPMUPYETCS CIASAYIOIIMM 00pa3oMm:

Monyab T D [XXX|[X ]| X | XXX]| X

T — o6o3navyenue cepun koHTpouiepoB DJICU

D — ¢pyHKmoHansHOE Ha3HAYEHUE MOy (AMCKPETHBIN)

713 — OpPSIIKOBBIA HOMED pa3paboTKH

KommgectBo Bx0m0B (8 nimu 16)

Tun curnana:
I-Bx01

Bun Bxona:
CNT - cueTHBII

TemmnepaTypHOE UCIIOTHEHHE:
F — Montynie uMeeT TemnepaTypHbIil [uana3oH oT MuHyc 25 go mmoc 60 °C

[TonmHOEe HaMMeHOBaHME MOAYJSA 00pa3zyeTcs U3 YCIOBHOIO HAaMMEHOBAHMSA M 0003HAUYEHUs
TEXHUYECKUX YCIIOBUM.

[Ipumep nmonHoro HaumeHoBaHusi mMoayisi: Koumponnep npocpammupyemwiii I/ICH-TMK.
Mooyne TD 713 81 CNT TY 4210 001-79207856-2015.

109



Pykoeodcmeo no akcrnsyamayuu

2.5.3 KoncTpykuusi MoayJieil CHeTHBIX BX0J0B

Ha pucynke 2.39 npeacraBiieH BHEIIHUN BUJ MOAYJIEH CUETHBIX BXOJOB Ha MPUMEPE MOYJIS
TD 713 161 CNT c onucanuem 3J€MEHTOB JHUIEBON aHEH.

Obosnauenue Mooy

HUnouxamopwi
COCMOSIHUSL MOOYISL

Hnouxamopoi
COCMOSIHUS BXOOHBIX
yeneti MOOYs

HUnouxamopwi
COCMOSIHUSL BLIXOOHBIX
yeneti MOOYs

Bxoousie pazvemoi

Pucynok 2.39 — Buemnuii Bujx moayJieii cuerasix BxoaoB TD 713 161 CNT
Monynu CYeTHBIX BXOJIOB COCTOSIT U3 METAJUIMYECKOTO KOPITyca U €YaTHOM MIaThl.

Ha nuneBoit maHenw MOJyJss CYETHBIX BXOJOB pPAacloJliaraloTCs 3JIEMEHThl KOMMYTALMHU
W MHIUKALUN:

— BXOJIHBIE Pa3bEMBI,
o "X34" — gna ucnonnenus TD 713 81 CNT;
o "X26"wu "X27" — nns ucnonnenus TD 713 161 CNT;
— CBETOJMOJHBIC HHAUKATOPHI cocTosiHusg Moayis "P" u "C";

— OJHA TpyHIa MHIAKATOPOB pPEXUMOB padboTel BxomoB "1"-"8" u BeixomoB "1"-"2" must
ucnonuaerus TD 713 81 CNT;

— JIBe TPYIIBI HHIUKATOPOB, KaXKAasi U3 KOTOPHIX BKIIOYAET WHIUKATOPHI PEKUMOB PaOOTHI
Bxon0B "1"-"8" u BeixomoB "1"-"2", mist ucrionHenus TD 713 161 CNT.
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[teipeBbie coeguuutenu "XK100" u "XK101" nocTynHbl npu CHATHUH JIMIIEBOM MaHEIU
MOIYJIAL.

BHUMAHMUE! Ilpu padore moay/jasi B COCTaBe KOHTpOJ/Ulepa Ha MecTe
IKCIJIyaTauMu nepeMblukn ¢ coeguHurtesei "XK100", "XK101" goakHbl ObITH
CHATHI!

Ha 3amnHeit creHke MoOAyns HAXOAWTCA BBIXOJHOW pa3beM ISl YCTAHOBKHM MOIYJIS
Ha KoMMYyTalrmoHHylo nanenb TK u moakirodeHus K MarucTpaiu (IIMHE) KOHTPOJLIEpa.

3ammTHOE 3a3eMJICHUE MOIYISI 00pa3yeTcsl MyTeM dJEKTPUYECKOTO KOHTAKTa HIDKHEHW 3aaHeH
IUTAaHKU MOZYJIS C 3a3eMIISIIOIIEH IuTaHKol kommyTranmoHHoi na"enu TK npu 3akpyunBaHuM BUHTa
KPEIUICHHUs] MOAYJIS K MTaHEIIN.

JInsi MONKITIOYEHUsT BXOJHBIX CHUTHAJIOB K MOIYJSIM mpeaHasHadeHbl kademn "KD713-X34",
"KD713-X16" u "KD713-X17" (mocTaBislfOTCS MO OTAEIBbHOMY 3aka3y). BHemHwii Buj kabemns
Ha mpumepe kabemst "KD713-X34" (cBoOoaHBIE KOHIIBI C OJHOW CTOPOHBI, BUJIKAa — C JAPYroi
CTOpOHBI) TipuBeneH Ha pucyHke 2.40 (koHctpykmus kabeneit "KD713-X16" u "KD713-X17"
aHaJIOTUYHA).

XP1
A

i

—
=

A !
10Q*E0
205
L :50%
#.7\XP1 (Bunka DB-25M)
Pucynok 2.40 — Buemrnuii Bug kadens "KD713-X34"
v/ _\\-.;.__ [lopknroueHne BXOIHBIX CUTHAJIOB K MOAYJIID MOXHO TaKK€ pEaau30BaTh 4YEpPE3

I | BBIHOCHBIC KJIIEMMHBIE OJIOKH U KaOenu, peHA3HAUYCHHBIC JUTS TTOJKITFOUCHUS MOTYJIS K
0 BBIHOCHBIM KJIEMMHBIM OiokaM. MHdopMarus 1 3aka3a npuBeieHa B MpUIokKeHuu .
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2.5.4 YcrpoiictBo u padora moayas TD 713

2.5.4.1 CTpykTypHas cxema

CtpykTypHas cxeMa MoyJisi cdeTHbIX Bxoa0B TD 713 npeacraBiena Ha pucyHke 2.4 1.

Bxon 1 1

Bxon 1 8
Oo6mmuii 1

Beixon 1 1+
Breixox 1 1-
Beixon 1 2+
Breixox 1 2-

+12 B
-12 B

Bxon2 1

Bxon 2 8
Oomuii 2

Breixon 2 1+ «

Brixon 2 1-

Brixong 2 2+ <
Brixon 2 2- <

+12 B
-12 B

gﬂa
3

N AN

L

TPYIINA 1
< Iy » YI'P
: ¥3( :
my
< YI'P
: e
< Il +24B
< 3
TPYIIIIA 2
< Iy VI'P
: 3K :
< ny —
VI'P
: Jey
+24B

MK

HNH

Marmucrpajiab KOHTPOJLIIepa

Pucynok 2.41 — CTpykTypHas cxema MOayJisl cueTHBIX BxoxoB TD 713
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B cocraB MOIYJIAA BXOOAT:

noporosoe yctporctso ("IIY");

— YCTpOWCTBO ranbBannyeckoi paspsasku ("YI'P");
— Mukpokontpoiiep ("MK");

— y3en unaukaruu ("UH").

[ToporoBoe ycTpoicTBO mpeoOpa3yeT BXOAHBIE JTOTMUECKHE YPOBHU B YPOBHH, C KOTOPBIMH
pabotaet onTpoH. Pesynbrar npeobpa3zoBanus uepes "YI'P" nonaercs na "MK".

"MK" BBINOJHSET clieayomue QyHKIuu:

— (opMHUpPOBaHHME CUTHAJIOB YIPABICHUS;
— 00paboTKa TaHHBIX;
— 00MeH nHpopmanuei ¢ HEeHTPaJIbHBIM MIPOLIECCOPOM 10 MarucTpaiu (IKMHE) KOHTPOJUIEpa.

[TporpamMmmMHOe obecrieueHuEe MUKPOKOHTpoiepa pazmeraercs B Flash-namsaru.

"UH" cocTouT M3 ABYX CBETOAMOIHBIX MHIUKATOpOB coctosuus monyis "P" ("PABOTA")
n"C" ("COCTOSAHHUE") u uHIUKATOPOB COCTOSIHUSI BXOJHBIX M BBIXOJHBIX ILIETICH MOJIYJIS: OJlHA
WJIU JIBE€ TPYIIbl UHIUKATOPOB, B 3aBUCMMOCTH OT UCHOJIHEHUS MOAYJsA. B Kaxayro rpymnmy BXOIUT
BOCEMb WHJIUKATOPOB IS BXOJIHBIX IENel 1 JBa HHAMKATOPA JIJIsl BBIXOHBIX IETIeH MOIYJIS.

CooTBeTCTBHE COCTOSTHUS MHAUKALIMY U PEKUMOB pabOThl MOAYIISI PUBEJEHO B Tabiaue 2.32.

Tadauua 2.32 — Unpukanus moayasa TD 713

Nuaukarop Cocrosinne HHANKAIUA Pexxum pabdoTsl Moayist

OnHOBpEMEHHOE BKIIIOUCHHE
"P"u"C" MHAMKATOPOB KPACHOTO U KEJITOTO "Copoc monyas"
I[BETOB CBEYCHHUSI

"C" CBeueHHe KEITHIM LIBETOM "Uaunuaanzanusa"
"p" CBeueHue 3eJI€HBIM I[BETOM "Padoumnii pexum"
HPH C " "
BEUEHHUE KPACHBIM I[BETOM, TOCTOSIHHO ABapust MoayJast
"p"-"8" YcTaHOBKa COOTBETCTBYIOIIETO
(1 BXOAHBIX Bxrouen BX0J1a MOJIYJIS B COCTOSTHUE
1enei Moayss) "3amMkHyTO"
”1"_"2”

Bknrouenue COOTBCTCTBYIOILICTO

(11 BBIXOTHBIX Bxirouen
BBIX0J1a MOJLYJIS

1ernenl MoyJIs )

2.5.4.2 PexxuMbl padoThI MOTYJISA

Mopynbs cuetnbix Bxoa0B TD 713 dynkumonupyer B AByx pexumax: "Ununnumanuszanus',
"Padora".

2.5.4.2.1 Pexum "Ununuanuzanua'"

WMunnuanu3zanys MOIysIsl IPOUCXOAUT MPH MoJadye MUTAHUS HAa MOAYJIb JINOO MPUHYAUTEIBHO
[0 CUTHAJy C LIEHTPAJIBbHOIO IIpOLEccopa B Cilydae, €CIM LEHTPaJbHBIM IMpOLEcCOp OMPENEIIN
HapyleHus B QyHKIIMOHUPOBAHUU MOJTYJIS.

B mpouecce wHHMLIManM3aUU MNPOUCXOJUT TECTUPOBAHHME MHUKPOKOHTPOJUIEpA M 3aIMKCh
B MOJ1yJIb [TaPaMETPOB pexuMa pabOTHI.
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[Ipu ycraHoBke mnepeMbldykd Ha ThIpeBOoM coenuHutTens "XK101", pacnoyioxeHHBI MOJ
JULEBOW MaHEIbI0 MOAYJS, MOAYJIb IpPHU MOJAaue NUTAHUS NEPEXOIUT B pexuM "3arpyska',
B KOTOpPOM Ipou3BoauTcs 3arpyska [10 mpu npous3BoCTBE U UCTIBITAHUSIX MOJTYJIS.

[Ipn ycraHoBke mnepeMbluku Ha wThIpeBoi coeauHuTens "XK100", pacrnonoxeHHBbIH MOA
JUIEBOM TTaHEeJIbI0 MOYJIsA, OJIoKupyeTcst pabota Watchdog-taiimepa Moy,

IIpu pa6oTe MOayJisi B COCTaBe KOHTPOJIJIEPA HA MeCTe IKCIIyaTAIlMU MepeMbIYKHU
¢ coequnuTeneir XK100, XK101 10/kHBbI ObITH CHATHI!

2.5.4.2.2 Pexum "Padcora"

Pexxum "Pabora" sBisieTcs OCHOBHBIM pPEXUMOM paboThl Moayias. B xoxme ero
MHUKPOKOHTpOJUIEp (YHKIMOHUPYET B COOTBETCTBUM C 3arpy’k€HHOM B MOJyjib CO CTOPOHBI
LEHTPaJIbHOTO MpoLieccopa KOHPUTYpaLUEH.

[Ipn mopave mnuTaHUS | ammapaTHOM cOpPOCe MOJYJS BBIXOJbI amnmapaTHO TEPEBOIATCS
B cocroguue "BBIKJIIOUEHO".

[TongpoOHOe omucaHue HACTPOMKM IapaMEeTpoB MOAYNS Uil  KaXJOro HCIIOJHEHUs
npenacraBieHo B gokyMeHTe «Kontposnep mnporpammupyemsiii  DJICU-TMK. PyxoBoacTtso
1o npumeHenuro. Yacte 1».

2.5.4.3 Ucnoab30Banue M0 HA3HAYECHUIO

Ilepen /00bIM NOAKJIIYEHHEM K MOAYJII0 32:KUM 3allUTHOIO 3a3eMJIeHUs
KOMMYTAIlHOHHOM NMaHEeJIH 10JKeH ObITh MOCOCANHEH K 3AlIIMTHOMY IIPOBOIHUKY,
BHHT KpelJIeHHusl MOAYJI Ha MaHeJlb M BHUHTHI KpelJIeHHsl JIMUEBOH IaHeJHu
MOAYJIA MOJKHBI ObITh 3aTsAHYThbl. Bce MOAKJIIOYEHHA M OTKJIKYEHHS MLenei
K MOAYJIO [ONyCKaeTcsi MNPOM3BOAMTH TOJBKO I0CJ€ CHATHS MUTAKIIMX
HATIPSIKEHU

[TpousBecTu pacnakoBbIBaHHE B COOTBETCTBUU C 1. 7.2.
[Ipn »sxcmyarauuu Monyns cienyeT coOojaTh TpeOoBaHMsS O€30IaCHOCTH  COIVIACHO
paszzeny 4 HacTOSLIEr0 pyKOBOJICTBA IO AKCILIyaTall1u.

2.5.4.3.1 TIlopsaiok yCTAHOBKH

Ycranosuts moayiabr TD 713 na nanens TK B coOoTBEeTCTBMM ¢ MapKMpOBKOW Ha MaHEIU
B CJIEAYIOIIEM IOPSAKE:

1) 3auenuts MOAYINb 3a (PUKCATOPHI C BEPXHEH CTOPOHBI MaHEH.
2) Haxatb Ha MOZyJIb C HUDKHEW CTOPOHBI AJIs1 COCTBIKOBKH Pa3bEMOB MOAYJIS U [TAHEIH.

3) 3akpyTUTh BUHT KPETIJICHHUS MOIYJIS.

2.5.4.3.2 IloaroroBka Kk padorte

[TogkiaroueHne BHENIHUX LieNeil MOyl OCYLIECTBIISCTCS B CIIEAYIOLIEM MOPsIKE:
1) IIpoBepuTh, UTO BCE MOJKIIIOUAEMBIE K MOAYIIIO LIENMH 00ECTOUEHBI.
2) IoaKIr0UNTh LN U3MEPSAEMBbIX CUTHAJIOB!

— Kk pazpéMmy "X34" monyns ucnonanerust TD 713 81 CNT c nomoursto kadens "KD713-X34";
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— k pazpémam "X26" u "X27" monyns ucnoianenuss TD 713 161 CNT, cooTBETCTBEHHO,
¢ nomol1ubsro katenei "KD713-X26" u "KD713-X27".

(XS201) 1013kHBI COBIIAAATD!

9 IIpu noak/oueHun HoMepa KOHTAKTOB BHJIKU XP1 (XP2) ¢ po3erkoii XS200

Ha3znauenme kontakToB pa3zpéMoB "X34" ("X27") u "X26" HACHTUYHO H TPHUBEACHO
B Tabnuie 2.33 (pa3Hble pa3beMbl COOTBETCTBYIOT Pa3HbIM I'aJIbBAHUYECKUM TPYIIIIaM BXOJIOB).

Tabauna 2.33 — HaznauyeHue KOHTAKTOB pa3bémoB ""X34" ("X27") u "X26

Coennnurenn Konrakr HaumenoBanue nenu
1 Bxon 1
2 Bxon 3
3 Bxon 5
4 Bxon 7
5 OOmumii
6
7 Beixon 1 +
= 8
Z:’-‘-'*--f 9 Beixon 2 +
E e 10
e E 11
E o 12 +12 B
o g 13 -12B
o & 14 Bxon 2
15 Bxon 4
16 Bxon 6
Po3zerka DRB-25F 17 Bxonx 8
BapuauT B 18 OOmmii
19
20 Beixon 1 -
21
22 Brixon 2 -
23
24 +12 B
25 -12B

JIns aT4uKOB C KOMMYyTalMed TPaH3UCTOPOM N-p-n TUIA CXeMa MOJKIIOYEHHUS Kabens
IpejicTaBieHa Ha pHUCyHKe 2.42 Ui JaTYUKOB C KOMMYTAalMEH TPaH3UCTOPOM p-N-p THUHA —
Ha pucyHke 2.43.
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5-30VDC

PIN | LBeT npoBoga Ne Bxoaa Hatumkn n-p-n Tuna
D713 3 1_|[] 6enbiit Bxop, 1 — ——
¢ 2 I KOPUYHEBLIN Bxog 3 — —
3 3eneHbili Bxon5 |———4
4 KEeNTbiv Bxon7 —"—
5 cepbin Q6w,.
7 pPO30BhLIA Bbixog 1+
9 CUHUI Bbixop 2+ D&
12 KpacHbIi +12V
13 YepHbIA -12V
14 hb1OoneToBbIi Bxop 2 - — 3
15 i CEepbI/PO30Bblii Bxog4 |——— e >
16 KPACHbIA/CUHWA Bxog6 |——"— 5-30 V DC
17 6enblit/3eneHblit Bxon8 |———
18 KOpUYHEBbIN/3eneHblid | OBLwun
20 Denbli/kenTbin Bbixoa 1-
22 KenTbl/kopuyHeBbId | Bbixoa 2-
24 Henblit/cepblid +12V
25 cepbIn/Kopu4HeBbIA -12V

KD713-X34 1,5

PucyHok 2.42 — CxeMa NoAKJIIOYEHHA JaTYUKOB N-P-N TUMA

ITpumeuanue — Cxema noakiroueHus Kk pazbeMam "X26" u "X27" ananornyna cxeme

MOAKIIOUYEHUS K pazbemy "X34".
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IPRAKRE P
C
PIN | LiBeT npoBoga Ne exoma | Hativku p-n-p Tuna
1 Benblit Bxoa 1 -~
2 KOPUYHEBLIV Bxoa 3 -~
3 3eneHbii Bxoa 5 -~
4 KENThIA Bxog 7 <
5 cepbin [O[11TH
7 | posoBsebii Bbixog 1+ Eﬂ
9 CUHUA Boixog 2+ Dﬁ
12 KpacHbIN +12V
13 I YepHbINA -12V
14 chvoneToBbIN Bxoa 2 -~ i i
15 CepbIi/po30BLIiA Bxog 4 il = =
16 KDaCHbIA/CUHMIA Bxoa 6 = “|s-30vDC 5-30 V DC
17 Benbli/3eneHbIn Bxon 8 -~
18 KopWu4HeBLIW/ 3eneHbin | Obwmin
20 |[ | Benbii/xenTbii Bbixon 1-
22 enTbl/KopriHeBbld | Beixog 2-
24 Benblit/cepsiit +12V
25 | Ld cepbii/kopriHeBbIA -12V
n
<
g
L]
5
X

PucyHnok 2.43 — CxemMa noak/I04eHus JaTYMKOB P-N-p TUNA

[Ipumeuvanue — Cxema nonkioyeHus Kk pazpbeMam "X26" u "X27" ananorudyna cxeme
MOAKJIIOUEHUs K pazbemy "X34".
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2.5.4.3.3 TIlopsnok padoTsl

2.5.4.3.3.1 Ilopaya nuTanus M HAYAJILHAS MHAIMAJTA3AL A

BK110YnTE CETEBOM BBIKITIOYATENIF HA MOAYJIE CTOYHUKA MUTAHUS KOHTposuiepa. Ha nuieBoit
NaHeJId WCTOYHMKA TMHUTAHUS JIOJDKEH CBETUThCS uHAMKATOp "+24 V", nomkHa HayaThecs
WHULAATU3AMKS IIEHTPATLHOTO MPoIleccopa U MOIyJIel KOHTpoJuIepa.

[To 3aBepumieHWI0 WHUNMATH3AIUN KOHTpPOJUIEpAa WHAMKAIMS HA MOAYJIE JOJDKHA
COOTBETCTBOBATh paboueMy peKUMYy.

Crnenatp B hopmyiisipe Ha KOHTPOJIIEP OTMETKY O Hayajie 3KCIUTyaTaluH.

2.5.4.3.3.2 Tlopsaok npoBeaeHUsI U3MepPeHU I

Monynp 1Mo3BOISET MPOU3BOAUTH W3MEPEHHE YAaCTOTHI U IIEPUOAA CIEAOBAHUS HMMITYJIbCOB.
B pexuMe m3MepeHHs 4aCTOTBI MHUKPOKOHTPOJUIEP OCYIIECTBIJISIET IOACYET MMITYJIBCOB HAa BXOJIE
MOJyJIs 32 OIHY CEKYHIY.

B pexume m3MmepeHus AIUTENBHOCTH MMITYJIbCAa MUKPOKOHTPOJUIEP U3MEPSIET BpeMs MEXIY
HapacTalomuM (GPOHTOM HMIIyJlbca W CHAJaloKUM (QpPOHTOM uMMIyiabca Jubo, HaobOpOT,
€CJIM aKTUBUPOBAH MapaMeTp HHBEPCUM BXOJHOI'O 3HAYECHMS.

B pexnme n3MepeHus nepuoaa MHUKPOKOHTPOJUIEp HM3MEpsieT BpeMs MEeXJy HapacTarolUM
(pPOHTOM MMITYJIbCA U CIAEAYIOLIUM HapacTaIOUIUM (PPOHTOM.

[TapameTpsl pabOThI MOJYJNS 3aJalOTCSA IIEHTPAIBHBIM IPOIECCOPOM TMPU WHULIUATU3AINHT
MOJYJISL.

BoixoaHble aHHBIE MOIYJNs NEpeNaloTcs B LEHTPAJbHBIM Mpoleccop Mo HHTepdeicy

(MarucTpanu) KOHTpoOJIepa.

2.5.4.4 Texuuueckue xapaxkrepuctuku moayJs TD 713

2.5.44.1 TouHocTHbIEe XapakTepucTuku moayast TD 713

B PEKUME HU3MCPCHUSA BPCMCHHBIX HWHTCPBAJIOB (HSMCpCHHC nepuoaa MW JJIUTCIBHOCTHU
I/IMHYJIBCEI) a0CcoJIfoTHAs MOrpeIHOCTb UBMEPCHUA HEC NPCBBIIIACT 3HAUCHU A, BBIYUCIACMOTO:

a) mo popmyie 2.1 mist ucnomuenus TD 713 81 CNT:
Err = 50mkc+ Tuzm*107™, (2.1)
rne Tusm — u3MepeHHasi BETUUMHA, MKC;
Err — aGcomoTHast TOTPEeNIHOCTh U3MEPEHUS, MKC.
0) mo ¢hopmyne 2.2 ausa ucnonHenus TD 713 161 CNT:
Err = 100mkc+ Tusm*107™, (2.2)
rne Tusm — u3MepeHHasi BETU4MHA, MKC;
Err — aGcomoTHast TOTPeNIHOCTh U3MEPEHUS, MKC.

B pexume wu3MepeHHs 4YacTOTHI a0OCOJIOTHAsl IOTPEIIHOCTh HM3MEPEHHUS HE IPEBBIIIACT
3HAYEHMS, BRIUUCISAEMOTO 110 popmye 2.3:

Err =1+ Fu3m*10™, (2.3)

rae Fu3m — nusmepennas acrora, ['n; Err — abcontoTHas nmorpemsocTs usmepenus, .
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2.54.4.2 OcHoBHbBICEC TEXHHYECKHE XaPaKTePUCTUKHU

DJNEeKTpUUECKUE MapaMeTpbl BCEX JTUCKPETHBIX BxoxoB Moxayis TD 713 mnoaHocCThIO
cootBeTcTBYIOT TpeboBanusm ['OCT IEC 61131 gnst TokonmpueMHBIX IHQPOBBIX BXOJOB THMA 3
(pabora c 0ECKOHTaKTHBIMU KOMMYTAaTOPaMu).

Ka)KIH:Iﬁ N3 BXOA0B MOXCT pa60TaTI> B OAHOM M3 CICAYIOIIUX PCIKUMOB:

— U3MCPCHUC YAaCTOThI CJICAOBAHUSA UMITYJIBCOB IO KAXKAOMY BXOOY,

HU3MCPCHHUEC KOJIMYCCTBA UMITYJILCOB 34 3aJIaHHbBIN nepuon;

HU3MCPCHUC IICPHUOZa CICAOBAHUA UMITYJIBCOB;
— HU3MCPCHUC NJIUTCIIbHOCTU UMITYJIbCA,

— HaAKOIMHUTEIbHBIM CycT HUMITYJIbCOB C COXpaHCHHUEM HaKOIIJICHHOT'O 3HAa4YCHUA
B BHCPFOHCSaBHCHMOﬁ ImaMsTu,

— LUUKJINYECKUM CUET (I[O 3aaHHOI'O 3Ha‘ICHI/Iﬂ) C (bOpMPIpOBaHI/IeM BBIXOJHOI'O CUIHaJ1a.

Kaxplil u3 BXOJJ0B UMEET BO3MOXKHOCTb OBITh CKOH(UI'YPUPOBAHHBIM KaK BXOJ Pa3pelIeHus
cdera JIn0O CUTHAJI peBepca cuera AJis JIF000ro U3 Apyrux BXOJOB.

Kaxxapiit BXoJ1 MOXKeT ObITh CKOH(DUTYPUPOBAHHBIM KaK CUETHBIN TUOO AUCKPETHBIN BXOI.

B kaxmoil ranbBaHWYECKH pa3BA3aHHOW TIPYIIEe MOIYJIb MMEET BBIXOJ MCTOYHUKA IMHUTAHUS
+12 B ans nuTaHus BHEIIHMX JaTYMKOB JIO00ro THHa. MICTOYHMK MHUTaHMS BBIIEPKHUBACT HArpy3Ky
10 80 MA 1 UMeeT 3alUTy OT KOPOTKOI'O 3aMbIKaHUS.

BcTpoeHHBIH MCTOYHHMK MUTAHUS UMEET rajbBAaHWYECKYIO0 Pa3BA3Ky OT KOpIlyca KOHTpOJIepa,
OT IIMHBI KOHTPOJUIEpA U OT IpYrux rpynn curtanoB He MeHee 1500 B nocrostnaoro toka (1000 B
HEepPEeMEHHOT 0 TOKa).

OCHOBHbIE TEXHMYECKHE XapaKTEPUCTUKU MoAynel cueTHbiX BxogoB TD 713 mpexncraBiieHsbl
B Tabauue 2.34.

Tabauna 2.34 — Texuuueckue xapakrepuctuku moayJeii TD 713

HaumeHoBaHHe XapaKTepPUCTHKHU 3HaveHne

1 KonudgecTBO BXOHOB, IIT.:

— g ucnonnenus TD 713 81 CNT 8
— g ucnonnenus TD 713 161 CNT 16
2 KonnuecTBo BX0/I0B Ha OAHY I'aJIbBAaHUYECKYIO IPYIITY 8

3 Konu4decTBO BBIXOJOB, IIT.:

— st ucrionnaenust TD 713 81 CNT 2
— st ucrionnuenust TD 713 161 CNT 4
4 Tlorpebnsiemast MOLTHOCTH, BT, HE Oosee 7

5 /Inama3oH u3MepeHHs BXOJHOM 4acToThl, ['11

— st ucrionnuenust TD 713 81 CNT

ot 1 mo 10000

— st uctionnuenust TD 713 161 CNT or 1 mo 5000
6 MuHuManbHAS JJTUTEIBHOCTD BXOAHBIX UMITYJIBCOB, MKC
— nia ucnionHenuss TD 713 81 CNT 50

100

— st ucrionnnenust TD 713 161 CNT
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Ta6anna 2.34 — Texunueckne xapaktepucTuku moayJieit TD 713

HauMeHoBaHUe XapaKTePUCTHKHI 3Havenune

7  MuHHMAaIbHBIN nepuona CJaCa0BaHuA BXOAHBIX UMITYJILCOB, MKC

— st ucrionnaeduss TD 713 81 CNT 100
— st ucrionaeHus TD 713 161 CNT 200
TD 713 81 CNT OT MUHYC 5
¢ T c TD 713 161 CNT 1o 1roc 60
eMIepaTypa OKpYyKarIero Bo3ayxa, ©
TD 713 SI CNT F OT MUHYC 25
TD 713 SICNT F 1o 1roc 60
9 Pa3psaHOCTb CYETYMKOB, OUT 64

10 HanpsixeHue JIOTHYECKOM eIMHUIBI HA CYETHOM BXoe, B:

— 71 JAaTYUKOB ¢ KoMMmyTanueil Tpanzucropom NPN tumna ot toc 10 no mnroc 30
— JUIS TaTYUKOB ¢ KOMMYyTanuen tpanzucropom PNP tuma ot Munyc 30 1o munyc 10
11 HampsbkeHue JJ0rHyeckoro Hyisi Ha CYUeTHOM BXoje, B OT MMHYC 5 J10 IUTIOC 5
12 CoBMECTUMOCTD ¢ OECKOHTAKTHBIMU JaTYUKAMU Ja

13 HanpsbkeHue TEepeMEHHOr0 TOKa TallbBAHMYECKOTO pa3/IeiICHHS
(3 dexTuBHOE 3HAYECHHE) MEXIY BXOAaMH (TpymnmamMd BXOIOB IS
TD 713 16I), BxomamMu U KOpPIyCOM, BXOJaMH M ILIHMHOU
KOHTpoJuiepa, B

1000

14 HanpspbkeHue TEpeMEHHOrO0 TOKa TallbBAHMYECKOTO pa3/IeTICHHS
(3¢ dexTuBHOE 3HAUCHUE) MEXTY BBIXOJIaMHU, BEIXOJIAMU U KOPITYCOM, 1000
BBIXOJIaMHU U LIMHOW KOHTpoJuIepa, B

ot 100 10 10°

15 JInmuTenbHOCTh MMITYJIbCA Ha BBIXOJIE, MKC
A Y A% (c marom He xyxe 100 MKc)

16 MakcumanbHOE€  KOMMYTHPYEMOE  BBIXOJHOE  HalpsyKEeHUE

30
MTOCTOSIHHOT'O TOKa, B
17 MakcumanbHbIi KOMMYTUPYEMBINA BBIXOAHON TOK, A 0,3
18 OcraTtouHoe HampspkeHUe B cocTosiHuM "BiitoueHo"  mis 1
TMCKPETHBIX BBIXOJIOB, B, HEe Ooee
19 TI'abaputHble pa3Mepsl, MM, He OoJee 25%x193x143
20 Macca, xr, He OoJiee 0,6
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2.6 MoayJid aHAJIOTOBOI0 BBO/Ia

2.6.1 Haznayenune MojyJieii aHAJI0r0OBOro0 BBOJa

Moy aHanoroBoro BBOAA IpeJHA3HAUEHb! JJI U3MEPEHUs, HOpMalu3aluu U oO0paboTKu
CUTHAJIOB ITIOCTOSIHHOT'O TOKA WJIM HallpsDKEHUs ocTosiHHOro Toka B cocrase [TJIK DJICU-TMK.

MoJynu aHaJIOroBOro BBOJIA MOAIEPKUBAIOT Clelylomue GyHKIUN:

— KOH(UrypupoBaHue THIla 00padaThIBAEMbIX CUTHAJIOB;

— HACTPOWKa BPEMEHU WHTETPUPOBaHUS cUTHAIOB (KpoMe Moxyieid TA 734);

— CHHXPOHHBIN cbeM naHHbIX (KpoMe monyineit TA 734);

MIPUCBOEHUE METKH BpeMeHH (kpome Moxayieit TA 734);
— HacTpoiKa NepuoJNYHOCTH caMOKanuOpoBkU (kpome monyieid TA 734);

— KOHTPOJIb IIEJIOCTHOCTH BXOJHBIX Hened (mias moaynel TA 734 B pexuMe H3MEpEHHUs
MOCTOSIHHOTO TOKQ);

— LMKJIMYECcKas nepeaaya JaHHbIX;
— JIMArHOCTHKa COOCTBEHHON PaboTOCTIOCOOHOCTH M COCTOSTHUS BXOJIOB.

Monynu ananoroBoro BBoja koHTpoiuiepa OJICU-TMK mpencraBieHsl B CIEAYIOLIUX
UCIIOJIHEHUSX

— TA 715 24ID;
— TA 716 8IDC;
— TA 716 16IDC;
— TA 721 2IDC;
— TA 721 4IDC;
— TA 734 2IDC;
— TA 734 41DC.

2.6.2 YcioBHOe 0003HaYeHNE MOAYJIeil aHAJI0T0BOTr0 BBO/Ia

VYcnoBHOe HaMMEHOBaHHME MOJYJEeW aHamoroBoro BBojga KoHTposuiepa OJICU-TMK
B 3aBUCHMOCTH OT UCIIOJHEHUs (POpMUpyeTCs CACAYIOMHNM 00pa3om:

Monyab T A [XXX] X ]| X [XXX

T — o6o3navyenune cepun koHTpouiepoB DJICU

A — (pyHKUINOHANBHOE Ha3HAYCHNE MOAYJIS (aHAIOTOBBIN)

[NopsinkoBeIii HOMEP pa3padOTKU
715, 716, 721, 734

KonmdecTBO BXOIHBIX CHTHAIOB

Tun curnana:
I-Bx01

Bun curnama:
DC — n0CTOSTHHBINH TOK

[TonmHoe HaMMeHOBaHME MOAYJsA 00pa3zyeTcs U3 YCIOBHOIO HAaMMEHOBAHUS M 0003HAUYEHUs
TEXHUYECKHUX YCIIOBUM.
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[Ipumep momHoro HammeHoBaHUs Monyns: Konmponnep npozpammupyemoric I/ICH-TMK.
Mooyne TA 715 24IDC TY 4210-001-79207856-2015.

2.6.3 KoHcTpyKknusi MoayJieil aHAJI0r0OBOI0 BBOAA

Ha pucynke 2.44 mnpencraBiieH BHEUIHWW BHUJ MOJYJIEH aHAJIOroBOTO BBOJIa Ha MpUMEpeE
moxayneit TA 715, TA 716 u TD 734 c onrcanuem 3J1eMEHTOB JIUIEBBIX MaHEIICH.

Mooyne TA 715 Mooyne TA 716 Mooyne TA 734
Obo3Hauenue Mooys

Hnouxkamopuol
COCMOAHUSL
MO0y

Paszvem

0151 obmena
OaHHBIMU

C BHEeUHUM
YCmMpOoUucmeom

Bxoousie pazvemol

PucyHnok 2.44 — BHemrHuii B MOAyJieil aHAJIOT0BOI0 BBOAAA
Moaynu coCcTOAT U3 METAIIIMYECKOTO KOPIyca U IeYaTHOM IUIaThl.

Ha nuneBoit maHenu MOAyJsi aHAJIOTOBOTO BBOJAA PACIHOJIATalOTCS CIEAYIOIIME SJIEMEHTHI
KOMMYTAIIUW U WHIUKAIIUH:

— BXOJIHBIE Pa3bEMBI;

o "X5"-— s TA 715 24IDC;

"X31" — nna TA 716 8IDC;
"X32" u "X33" — nua TA 716 16IDC;
"X37" — nna TA 721 4IDC;
"X38" ms TA 721 2IDC;
"X9" — mis TA 734 2IDC;
o "X7"-—nna TA 734 4IDC.

— CBETOJIMOJIHbIC MHIMKATOPHI cocTosgHus Moayst "P" u "C";

O O O O O
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— pa3béMm st oOMeHa TaHHBIMU ¢ BHeTHUM ycTpoicTBoM (TA 734):
o "X8"-— s TA 734 2IDC;
o "X6"— mist TA 734 4IDC.

Ha 3amgneit crenke Mojayleld aHaJIOrOBOTO BBOJA HAXOIATCA BBIXOJHBIE PAa3bEMBI IS
YCTaHOBKM MOAyNs Ha maHens kommyTanuoHHyio TK u moaxmiouenuss x maructpaiu (IIHHE)
KOHTpOJLIEpA.

3amuTHOE 3a3eMJIeHHEe MOJyJIeil aHajIoroBOoro BBOJAa 00pa3yercss MyTeM 3JEKTPUYECKOTo
KOHTAKTa HWKHEW 3aJlHEH IIJIaHKH MOAYJS C 3a3eMJIAIONLICH INTAaHKOW naHenu kommyranvuoHHon TK
IIPY 3aKPY4YMBaHUM BUHTA KPEIUICHUS MOAYIIS K ITaHEIH.

Jns  moakiroYeHWss BXOAHBIX CUTHaIOB K wmoaymo TA 715 mnpenHasHadeH KaOeib
"KA715-X5". Buemnuit Bun kadens "KA715-X5" (cBoOOHBIE KOHIIBI C OJTHOW CTOPOHBI, BUJIKA —
CIpYroil CTOPOHBI) IPUBEJEH HAa PUCYHKE 2.45.

« =
IOO+EO
L+50% 2045
A
-/
+ + \XP1(Bunka DB-25M
ot )
I

Pucynox 2.45 — Buemnuii Bua kadens "KA715-X5"

Jlist moakiroueHusl BXOAHBIX CUTHAIOB K Moayito TA 716 mpenHasHaueH YHUBEPCATbHBIN
kabenp "KA716" ¢ nepexmouarenem "SA1" "Tok/Hanpspbkenue". BHenmHui Bu Kabelss Ha IpuMepe
"KA716-X31" (cBOoOOAHBIE KOHIIBI C OJHOM CTOPOHBI, BUJKA — C JIPYroil CTOPOHBI) IpPHUBEACH
Ha pucyHke 2.46 (koHcTpykuus kadenen "KA716-X32" u "KA716-X33" ananoruyna).
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50+EO

L+50% 20£5

A

Qiﬁiig XP3 (Bunka DB-25M)

Pucynox 2.46 — Buemnuii Bua kateas "KA716-X31"

Pacnonoxxenne nepexntouarens "SA1" B kabene noka3zaHo Ha pucyHke 2.47.

KPHLIKO KOXYXQ HE MOKO3aHC,

M@
1 | XP3 [
| |
D WRA [N [RH[N[NN D
L] NC - [ ] SAl
S11 4 :lﬂ_ﬂ“ 16 11 1
@ MepexknouaTens SAL S1 3 2 D: L
S13 3 =1 U
S14 g4 o | 13 11 4
SIS 5 T L 28 3
516 6 o 11 11 6
S17 7 —r 10 11 7
[ S1 8 8 " | g Il 8
\\ L

SWICH DIP_8POS
PucyHnok 2.47 — PacnosniokeHue nepexiayaresisi ""SA1" (Tox/Hanpsxenue) B kadese "KA716-X31"

C nomompio nepexiatouaresst "SA1" mosp30BaTesib MOKET HACTPAUBATh U3MEPUTEIbHBIA KaHaJ
Mo TOKYy WJIM MO HampstkeHuto. [lo ymonmyaHuio u3MepuTeNnbHbIE KaHalbl pabOTalOT IO TOKY
(momoxxenue "ON" nepexnroyarens "SA1").

Jlig moaxiroYeHus BXOAHBIX curHanoB K Moaymnto TA 734 npennaszHadeH kabens "KA734-X7"
(wmm "KA734-X9", B 3aBUCHMOCTH OT WCIONHEHUs). BHemHwmii Bua kabens Ha mnpumepe
"KA734-X7" (cBOOOAHBIE KOHIIBI C OJHON CTOPOHBI, BUJKAa — C JPYrod CTOPOHBI) MPHUBEIACH
Ha pucyHke 2.48 (koHcTpykiusa kadens "KA734-X9" ananoruyna).
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100*%0

L+50% 205

A

O\® "\ XP1(Bunka DB-25M)

Pucynox 2.48 — Buemnuii Bua kadens "KA734-X7"

JUis obOMeHa JaHHBIMM C BHEIIHUM YCTPOHCTBOM ImpenHazHaueH Kabenbp "KA734-X6"
(wmm "KA734-X8", B 3aBUCHUMOCTH OT HCIOJHCHUsS). BHemmHwit Bua kabens Ha mnpumepe
"KA734-X6" (cBoOOAHBIE KOHIIBI C OJIHOM CTOPOHBI, PO3€TKAa — C JPYroil CTOPOHBI) IMOKa3aH
Ha pucyHke 2.49 (konctpykuus kadens "KA734-X8" ananornyna).

XS1

777777777777 e —————

Hl ] % 100+20

L+50¥

=
+ 9/ 0| xs1(Posemka DB-9F)

Pucynox 2.49 — Buemnuii Bua kadens "KA734-X6"

./- S\ IToaknroyeHue BXOJHBIX CHUTHAJIOB K MOJYJIKO MOXHO TaKXC peain30BaTb UYCpPC3

" || BBIHOCHO KJIEMMHBIM OJIOK W KaOeib, NpeIHa3HAUYCHHBIN /IS TIOAKIIOYEHH MOJIYJIs
0 K BHIHOCHOMY  KJIeMMHOMY  Osioky. HWudopmanus ans  3aka3a  NOpuBeleHa

B IIpUiIOKeHuH I
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2.6.4 Moayanb anajorosoro Beoaa TA 715

Haznauyenue Moayrnei aHaioroBoro BBojia paccMoTpeHo B 2.6.1.
VYcnoBHoe 0003HaueHue MoayJs aHasioroBoro BBoaa TA 715 paccmotpeno B 2.6.2.
KoHcTpykiust Moaysel aHaJloroBoro BBojJa paccMoTpeHa B 2.6.3.

Monynbs TA 715 npencrasnen B ucnonsenun TA 715 24IDC.

2.6.4.1 YcrpoiicTo u padora moayast TA 715

2.6.4.1.1 CrpykTypHas cxema

CrtpykTypHass cxema wmoayis aHaioroBoro BBojga TA 71524IDC  npencrasiieHa
Ha pucyHke 2.50.

I AL @4’ VH
AC] | Ele Rur2 @ i (. T
| | MK
OO XK 5 VIP
AC2 e ! 5
1 —> -
IR o N 13
. . AT i}
AC23 SRR R L — ey s
— g 4 5
| 1 Q
'Rl Rur2 ! =
AC24 ; ® §
e e (o) 2
1 1 q
1 1 ]
: ! =
oL 2 FOXK ! s
___________________ =
OV: E
‘ | +Uon
Uon | HOH
Il
<
-« <
OGi 3
1005051 . . .

Pucynok 2.50 — CtpykrypHas cxema monyast TA 715 24IDC
B cocraB Monyiist BXOAAT:

— aHazoro-uugposoi npeodbpazosarens ("ALI");
— wmukpokonTposuiep ("MK");

— y3exn unnukanuu ("UH").
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2.6.4.1.1.1 Amnanoro-uudpoBoii npeodpazoBareib

"AIII" mpenHa3HavyeH isd MpeoOpa3oBaHUS BEIWYMHBI BXOJHOTO HENPEPHIBHOTO CHUTHAJIA
(OCTOSIHHOTO TOKA WJIM HAMPSKEHHS MOCTOSIHHOTO TOKA) MO 24 rajibBaHUYECKH CBSI3aHHBIM BXOJaM
B IIOCJIEJ0BATEIbHBII IBOUYHBIN KO,

"AIII" conepxur:

— Bxoguble myHTH "Rml" 1 "Rm2" (a5 kaxkmoro Bxoza);
— ¢unbTp BXxoaHoro curnana ("®") (ana KaxI0ro BXozaa);
— ucrouHuk onopHoro Hanpspkenus ("HOH");

— kommytarop ("KM");

— wuHTerpansHbiid AL,

— YCTPOWCTBO ranbBaHu4eckoi paspsasku ("YI'P");

— wucrounuk nutanus ("UI").

IIpy wm3MepeHMM TOKa HU3MEPSEMBId CHTHaJ 4Yepe3 BXOAHOM pa3beM MOAYJ IOCTYyNaeT
Ha mwyHTH "Rml" u "Rm2", obecneunBaroniye npeodpa3oBaHue BXOAHOIO TOKAa B HAIpPSDKEHUE,
JIeKallee B AMara3zone oT MUHyc S 110 mitoc 5 B.

VYcranoBkoi nepembluek Ha coenuHuTend "XK" npon3BoauTcs NOAKIIOYEHHE Ha BXOJ OJJHOTO
n3 myHToB "Rml" u "Rm2", yem oGecrieunBaeTcst HEOOXOIUMBIN AHANa30H U3MEPECHUSI TOKA.

[Ipu u3MepeHur HANpPSHKEHUS IIYHTHI OTKIIOYEHBI M BXOJHOE HAMpSKEHUWE B JHUAMAa30HE
ot munyc 10 no utoc 10 B nmomaercst HenmocpeACTBEHHO Ha BXO/I.

W3mepsiemplii curHan (HampspKeHUE) IMOCTyHaeT Ha BXoA (uUiIbTpa HM3KHUX —4acToT,
IpeJHa3HAuYCHHOI' O JUIs [TOJIaBJICHUs IIOMeX, IOCTYIAIOIIUX 110 CUTHAJIBHOH LIeMH.

C BbIxoga ¢uibTpa u3MepsieMoe HanpspkeHue nocrynaet Ha Bxoa "KM". "KM" oGecnieunBaer
nepexitouenre Bxoma "AII" mocnegoBarenbHO K BXoAHOMY curHany BxoaoB "AC1"-"AC24",
uenu 0 V U OMOpPHBIM HAaIpPsDKEHUAM. 32 CYET 3TOTO MPOU3BOJUTCA U3MEPEHHUE BXOJHOTO CUTHAJIA
1 KaIMOpOBKa HYJIS U MaciiTaba mpeoOpa3oBaHus.

"AIII" peann3oBaH Ha OCHOBE HHTErPAIBLHOTO AaHAJIOro-UU(PPOBOro mMpeodpazoBaTems
MOCJIEI0BATEIHHOTO MPUOIMKEHUS ¢ MUHUMAIbHBIM BpeMEHEM BBIOOpPKHM 5 MKc. PazpsiaHocTb
"AII" — 14 6ur.

"MOH" o6ecrneunBaeT (GOpMUpPOBAHWE MPEIU3UOHHBIX BBICOKOCTAOMJIBHBIX  OIOPHBIX
Hanpsbxkenuit £10,0 B ¢ orknonenunem He 6omnee +0,15 % B pabouem auanazoHe TeMIepaTyp MOIYJIIA.
OnopHoe HampspkeHue 3amaeT koddpdunmeHnt npeobOpazoBanms "AII", a Takke HCIONB3yeTCS
B KaQUeCTBE KaJIMOPOBOYHOW TOYKM NPH MEPUOJUYECKON CaMOKaIUOPOBKE M CaMOJMArHOCTUKE
BXO/J1a.

Pesynbrar npeoOpa3oBaHusl B BMJE IOCIEAOBATEILHOIO JABOMYHOro kojxa yepes "YI'P",
BBINIOJHEHHOE Ha ONTpOHaX, nogaercs Ha "MK".

[lutanue 3JIEMEHTOB BXOJOB MOJIYJS OCYIIECTBISIETCS TOCTOSHHBIM  HANpPsHKEHHEM
mMubayc 15B u mmoc 15B. "HII" Bxoma "AIIl" Bemonnen Ha wuHTEerpanbHom DC/DC
npeoOpa3oBaresie ¢ rabBAaHMYECKUM Pa3IeIeHUEM BX0/1a U BBIXO/IA.
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2.6.4.1.1.2 MuKpoOKOHTpOJLIIEp
"MK" BBIOTHSACT (HYHKIIVH:

— (opmupoBanue curHanoB ymnpasineHus "AII", cuuTeiBanue pe3ynbraTa npeoOpa3zoBaHUs
Y UHTETPUPOBAHUE, YCPEIHEHNUE U pacyeT 3HAUEHMsI U3MEPSEMOro CUTHaja IO BXOJaM H3MEpPEHHs

"AC1"-"AC24";
— ynpasnenue Bxogamu "AILIT";
— o0meH nHpopmanmei ¢ HeHTPAIbHBIM MPOIECCOPOM IO MarucTpanu (I1He) KOHTPOJLIepa;
— JIMarHocTHKa paboTOCIOCOOHOCTH U (POPMHUPOBAHUE CUTHAJIOB UHAUKALIUH.
"MK" BbINOJTHEH HAa OCHOBE MHUKporpolieccopa. [1O moayns pazmemaercs Bo Flash-mamsitu.
OnpeneneHue BEIUYMHBI BXOJHOIO CHTHajga OCHOBAaHO HA MHTETPUPOBAHUU DPE3YJIbTaTOB

npeoOpa3oBanus 1o Bxogam "AC1"-"AC24", ycpenHeHUH pe3yJIbTaTOB MHTETPUPOBAHUS 32 MEPUOJT

U3MEPEHUS U BBIYMCIICHUU BXOJHOTO 3HAYEHUS OTHOCHTEIHHO YPOBHS OMOPHBIX HanpsokeHud +Uon
nl0Vv.

W3mepenHoe 3HaueHHME BXOAHOIO CHTHajda B (opMare uucenl ¢ IUIaBaroIled 3amaToi
10 MaruCTpaIyu KOHTPOJUIepa NepenaéTcss B MOLyJIb LIEHTPAJILHOT'O MPOLIECCOpa.

2.6.4.1.1.3 Y3ea uHAUKALAUA

HUH" monyns BbINoNHEH Ha ABYX cBeTonuoAaHbix uHaukaropax: "P" ("PABOTA") — kpacHoro
u 3enenoro neeta cBeueHus u "C" ("COCTOSIHHE") — xxentoro nsera cBeueHus. COOTBETCTBUE
COCTOSIHMSI MHAMKALUU U PEKUMOB pabOThl MOAYJISl IpUBEAEHO B Tabnue 2.35.

Tabauua 2.35 — Unaukanusa monyas TA 715

Nuauxkarop CocTosiHMe MHAMKAIIUT Pesxxum padoTnl Mmoxysist
OnHOBpeMEHHOE BKIIIOUEHUE UHIUKATOPOB "
Copoc monyas"
"P"u"C" kpacHoro "P" u xenroro "C" uBeToB P y "
MIPY MHULMATH3AUT
CBCUCHHUS
npn . "Padoumnii pexum"
3eneHblii IBET CBEUYEHUS (HEMPEPBIBHO)
(u3mepenue)
" " n n
p KpacHblit 1BeT cBeueHwus (IIOCTOSIHHO) ABapusi MOyJIst
el o "Padoumnii pe)KI/IM"
XKentolit IBET cBeUEHUS
(oOpaboTka TaHHBIX )
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2.6.4.1.2 Pesxxumbl padoThl MOLYJIS

Monyne TA 715 pyskuuonupyer B AByX pexumax: "WHununanuzanusa" u "Padora".

2.6.4.1.2.1 Pexum "Hannunaauzanusa"

WMunnuanu3zanys MOyl IPOUCXOAUT MPH MoJade MUTAaHUs Ha MOAYJb JINOO NMPUHYAUTENIBHO
[0 CUTHAJly C LIEHTPAJIbHOI'O IIpOLEccopa B Cilydae, €CIM LEHTPaJbHBIM IMpOLEcCOp OMPENeIIN
HapyueHus B QyHKIIMOHUPOBAHUU MOJTYJISL.

B npouecce nHumann3zanuu NpouCcXoauT TECTUPOBAHUE OCHOBHBIX Y3JI0B MUKPOKOHTPOJLIEpa
u xanaioB ALIT u 3anucek B MOy TapaMeTPOB pekUMa pabOTHI.

2.6.4.1.2.2 Pexum "Padora"

Pexum "Pabora" sBisieTcs OCHOBHBIM DPEXUMOM pabOThl MOIYJE M COCTOUT M3 JBYX
uukiaoB — "U3mepenue" u "Oo0padoTka'.

B xone nukna "M3mepenune" MUKPOKOHTpOJUIEP IPOM3BOIUT MpeoOpa3zoBaHUE U3MEPSIEMBbIX
curHajgoB 1o wusMepurenbHbiM Bxoaam "AC1"-"AC24" u onopubix Hanpsbkenuit £Uom, 0V
B IBOMYHBIM KOJ M WMHTEIPUPOBAHME pPE3YJIbTATOB M3MEpeHUH. Bpems uszMepenust (uHTEpBa
MHTETpUPOBaHUs) 3a0a€TCs B apaMeTpax peskuMa paboThl MOy IPU UHULUATH3AIIH.

B nuxiie "O0padorka" npousBOAUTCS yCPEIHEHUE PE3yIbTaTOB MHTEIPUPOBAHUS 10 BXOAAM
"AC1"-"AC24" u onopHBIX YPOBHEH, BHIYMCICHUE 3HAUYECHUN U3MEPSIEMbIX BEJIMYUH OTHOCUTEJIBHO
ONOpHBIX HaNpsbKeHWHW. B nmaHHOM nukne Ttakke npousBoaurcs camopuarHoctuka AT
MIPOBEPSICTCSl COOTBETCTBUE W3MEPEHHBIX 3HAYCHHH IO OMNOPHBIM YPOBHSM C TpeOyeMbIMU
3HaueHusIMU. B ciydae BbIXOJa H3MEpSEMBIX BEIMYMH 3a JONYCKM (OPMUPYETCS CHUTHa
nuaraHoctuku o6 otkase "ALIT".

IIpn Hanuuuum 3ampoca Ha BbIJAYy JAaHHBIX, IPOU3BOJUTCS BblJa4ya pPe3yJbTaTOB BEIYMCICHUN U
CaMOJMArHOCTUKH B LICHTPAIBHBIN IIPOLIECCOD.

2.6.4.1.3 AnmnaparHble HepeMbIYKHU

IlepeueHp 1 Ha3HAUEHUE aNlapaTHBIX IIEPEMbIUEK NPUBEIECHBI B Tabau1e 2.36.

Tabimna 2.36 — IlepevyeHs M Ha3HAYeHHE ANNIAPATHBIX NMepeMbIYEK

HITbIpeBoO# COCTUHUTEIb Ha3naueHue nepeMbIlYKH
"XK100" st 6noxupoBku WatchDog-taiimepa
"XK101" Jla nepexona Moayis B pexxuM "3arpyska” (boot)
"XK102" Jliia nepeBoga moayis B pexuM "Kanudposka"
"XK103" Pesepn

Pacnonoxxenne mreipeBbix coegunutenedt "XK100", "XK101", "XK102" u "XK103"
Ha Me4YaTHOM I1aTe MOKa3aHo Ha pUcyHke 2.52.

IIpu ycraHOBKE MEpeMBIUKM MEXIy BbIBoJamMu wThIpeBoro coeaunutens "XK101",
PacIoyIoKEHHOI0 MO/ JIMIIEBON NaHEbI0 MOYIs, MOLYJIb NP MOAAaYe MUTAHUS IEPEXOUT B PEIKUM
"3arpy3ka".

[Ipumevyanue — B pexume "3arpy3ka" BbINONHSETCS 3arpy3ka IpPOrpaMMHOTO
oOecrieueHus Mpu MPOU3BOACTBE MOJYJISI M €70 UCIIBITAHUSIX.

129



Pykoeodcmeo no akcrnsyamayuu

Ha pucynke 2.51 mpuBeseH nmpuMep YCTaHOBKH IMEPEMBIYEK MEXKJY BBIBOJAMH IITHIPEBOTO
coeqnuutensa "XK102".

Hns monmydenuss nocryna K mTbipeBbIM coenunutTensM "XK101", "XK102" u "XK103"
HEO0OXOAMMO BBITIOTHUTH IEMOHTAXX BEPXHEH MaHeIn MOYJIsl: OTKPYTUTh JIBAa BUHTA U CHSATH €€.

olo] | xK101
olo| | xk103
o|o| | xK102

7

N lePeMbiuka Y¥CTOHOB/IEHG

[lepeMbiuka OTCYTCTRNET

oo\

|

Pucynok 2.51 — Ilpumep ycTaHOBKH NepeMblYeK

IIpu paGoTe MoayJisi B COCTaBe KOHTPOJIJIEPA HA MeCTe IKCIIyaTAllMH MepeMbIYKHU
co mrhipeBbIX coeannuteei "XK100", "XK101" u "XK102" 10/2KHbI ObITH
CHATHI!

B mporpaMmMHOM of0ecneueHMM MOJyJs pealM30BaHAa TakKe IOJJAEpKKa padoThl
WatchDog-taiimepa. IIpu oTCyTCTBUU CBS3M C LEHTPAJIBbHBIM MpolieccopoM B TeueHue 20 ¢, Moayib
HEePEeXOaNT B pexXxuM copoca o WatchDog-taiimepy.

VYnpasiaenue cocrossHueM — WatchDog-taliMepa  OCYLIECTBISI€TCSI  yCTAHOBKOMN/CHATHEM
NEPEMbIYKM MEXIy BbIBoJaMu MIThIpeBoro coenuuutens "XK100", mis poctyma K KOTOpOMY
HE00X0IMMO OTKPYTUTh YEThIPE BUHTA JIEBOM OOKOBOM MaHENIN MOl U CHATH €e.

[IporpamMmMHoe oOecrieueHre Moyl cUUThIBaeT U nepenaer B curdaine Diag (WDT_Status)
cocrosiare nepembruku WatchDog-taiimepa. Coctosiaue "0" COOTBETCTBYET CHATOM MEPEMBIUKH, T.C.
WatchDog-taiimep paszbnokupoBaH. CocrtossHue "1" ykas3plBaeT Ha TO, YTO IEpPEMbIYKa HAJETa,
COOTBeTCTBeHHO, WatchDog-Taiimep 3a0710KHMpPOBaH.
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KoHmpounnep npozpammupyembiti AJICU-TMK

Cxema pa3MelleHHMS OJEMEHTOB Ha medaTtHoM Iuiate wmoxayas TA 715 mnpexacraBieHa
Ha pucyHke 2.52.

;,_:E,) LTepeson
coeguHMTens XK101
LTureson
coegmHuTene XK103
lTureron
Kﬁ?ﬁ—:HHEEEAHHMTEﬂb XK102

LWiTuresoRn
~a coeanHMTe s XK223

=
=
o
@

WTePEROA
coegmHMTens XK100

XK216
XK215
XK214
XK213
XK212
XK211
XK210
XK209
XK208
XK207
XK206
xka20s
XK204 1
XK203 /
XK202/

XK2l
xKkzoo WThPesoR

) 7w _ F :jTHEEEnHHMTeﬂb XK200

£y
v :I

Pucynok 2.52 — Cxema pa3menieHus 3JIeMEHTOB HA ne4yaTHO# miate moxyJasa TA 715

[teipeBbie coequuutTenu "XK200"-"XK223" nns BbiOOpa nuana3oHa W3MEPEHHS KaHAJIOB

monynsa TA 715 pacmonaraioTcs Ha MEpeAHEM TOpLE IJIaThl M JOCTYIHBI MPU CHITUM JIMIIEBON
MaHeu MOIYJIS.
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Pykoeodcmeo no akcrnsyamayuu

2.6.4.2 Ucnoabp30BaHue MO HAZHAYECHU IO

Ilepen /100bIM NOAKJIIYEHHEM K MOAYJII0 32:KUM 3allUTHOIO 3a3eMJIeHUs
KOMMYTAIlHOHHOM NaHeJH 10JKeH ObITh MOCOCANHEH K 3AlIIMTHOMY IIPOBOIHUKY,
BHHT KpeIUIeHUs] MOJAYJIA HAa KOMMYTALUMOHHYK IaHe/Jb M BUHTBHI KpelJeHUs
JULEBOl MaHeJuM MOAYJIS [JOJKHbI ObIThb 3aTsHyThl. Bce mnoak/JIw4YeHus
U OTKJIKYEHHUS Lemneil K MOIYJII0 J0NYyCKaeTCsl MPOU3BOAUTH TOJBKO MOC/Ie CHATHSA
MUATANAX HANIPSAKEHU I

[IpousBecTu paciakoBbIBaHHE B COOTBETCTBUU C I1. 7.2.

[lpn skcmmyatanuu MoOIyJs cielyeT coOarojarh TpeOoBaHUS O€30MMaCHOCTH  COTJIACHO
paszeny 4 HacTOSLIEr0 pyKOBOJICTBA IO AKCILIyaTal1u.

2.6.4.2.1 TlopsoK YCTAHOBKH

2.6.4.2.1.1 YcraHoBKa 1uana3oHa U3MepPeHHs BXOJ0B MOAYJIsI

I[JI;I YCTAaHOBKHU Ouana3oHa H3MCPCHUA BXOAOB MOAYJIA OTKPYTUTHL ABAa BHHTA KPCIJICHHA
HHHCBOﬁ MMaHCJIn MOAYJIA U CHATD JIMICBYIO ITAHCIIb.

Bri0op nuamnasona uaMepeHus: BXOJA0B MOJIYJISI IPOU3BOAUTCS YCTAHOBKOM MEpEeMbIYeK (BXOIST
Y Yy

B KOMIUJIEKT TMOCTaBKM MOAyJsi) Ha mmThipeBble coenuuutenu "XK200"-"XK223". PacnonoxeHnue

COCIMHUTEIICH U MOPSII0K YCTAHOBKH IMPUBEICHBI HA PUCYHKE 2.53.

XK223 (24KAHAM[G O O -10..10B
XK222 (23KAHAIM[C O O @]
. ~20...20 MA

. IE]

XK202 (3KAHAN) &
XK201 (2KAHAN) [O
XK200 (1KAHAMN) [O

Ol0|O
0)(0)(0)
I
(&)
o
=
>

Pucynox 2.53 — ITopsiiok ycTaHOBKH NepeMbIUyeK

[Tocne ycTaHOBKM NEpPEMBIYEK YCTAHOBUTH JULEBYIO MMAHENb HA NMPEKHEE MECTO U 3aBUHTUTH
KpeneXHbIe BUHTHI. Y CTaHOBUTH MoAydb TA 715 na nanens TK B COOTBETCTBUU C MapKUPOBKOH
Ha [MAHEJH B CIAEAYIOLIEM MOPSIKE:

1) 3auenuts MOAYyIb 3a (PUKCATOPHI C BEPXHEH CTOPOHBI MTaHEH.
2) HaxaTbh Ha MOAYJb C HUKHEN CTOPOHBI JUIsl COCTHIKOBKH Pa3bEMOB MOYJIS U ITAHEIH.

3) 3aKpyTUTh BUHT KPETUICHUS MOTYJISI.
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KoHmpounnep npozpammupyembiti AJICU-TMK

2.6.4.2.2 TIloaroroBka Kk padore

[ToakmroueHre BHEIIHUX [eNel MOIYIISI OCYIIECTBISETCS B CIAEAYIOIIEM MOPsIKE:
1) IIpoBepuTh, UTO BCE MOAKIIOUYAEMBIE K MOAYJIIO IIEMH 00ECTOUYEHBI.

2) llogxntounth K BXOAHOMY pa3béMy "XS" Monayns Lenu H3MEpPSEMBbIX CUTHAJIOB.
Ha3nauenue koHTakTOB pazpéMa "XS5" nmpuseneHo B Tabnuue 2.37.

Tabauna 2.37 — HazHauyeHue KOHTAKTOB pa3béma " X5"

COCI{I/IHI/ITCJIL Konrtakr HaumenoBanue nenu
1 ACI1
2 AC2
3 AC3
4 AC4
5 AC5
6 AC6
7 AC7
-' 8 ACS8
oo " 9 AC9
o® 10 AC10
E E 11 ACI11
22 12 ACI2
ag
g0 13 AC13
20 14 ACl14
el 15 AC15
16 AC16
Po3zerka DRB-25F 17 AC17
(Bapuant B) 18 AC18
19 AC19
20 AC20
21 AC21
22 AC22
23 AC23
24 AC24
25 "O6mmit"
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Pykoeodcmeo no akcrnsyamayuu

Hasnauenue kontaktoB pazbéma "XP1" kabens "KA715-X5" nokazano Ha pucyHke 2.54.

PIN | LiBeT npoBoAaa Ne Bxona BT
1 | | Genbin Bxog 1 o=
TAT5 @ 2 KOPUYHEBbIN Bxon 2 aiPY =
€] 3 3eMeHbIN Bxoga 3 * E =
4 XKENTHIN Bxon 4 04 —
5 | cepbint Bxogd 5 + @ -
6 B po3osbIi Bxon 6 e . @ —
7 CUHWIA Bxon 7 E[ T —
8 aCHbIV Bxog 8 oy As
9 YepHbIN Bxoa 9 EI = —
10 bUoNETOBLIN Bxog 10 Y Aa10
11 i cepbli/po30BbIN Bxon 11 ﬂ[ = =
12 KpPacCHbLIW/CUHWIA Bxopn 12 012
13 Benblit/3eneHbii Bxog 13 R @ —
14 KopuyHeBbli/3eneHslin | Bxoa 14 *intat=
15 || | GenblithkenToii Bxog 15 15—
16 XENThIN/KOPUYHEBHIIA Bxon 16 + @ -
17 Benbi/cepbin Bxog 17 n17=
18 CEPbIA/KOPUIHEBBLIN Bxon 18 *in1g—
19 Benbiin/po30Bbii Bxog 19 a9
20 | pozoebii/kopuyHessiii | Bxop 20 a @ -
21 BenbIi/CuHUI Bxoga 21 + @ = T '._I —
22 KOpWYHEBbIA/CUHWIA Bxon 22 — %
23 Genblit/KpacHbIN Bxoz, 23 T n2s——
24 KOopuYHeBkliA/kpacHeld | Bxog 24 Tnea—
25 | .M Benbiii/uepHbin o6uy. "="
o5
o°
a2 X
o :
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P ~
) g
o o x>
°4
%o
0.0

Pucynok 2.54 — HaznaueHne KOHTAKTOB pa3béMma kabess "KA715-X5"
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KoHmpounnep npozpammupyembiti JICU-TMK

2.6.4.2.3 Ilopsnok padoTsl

2.6.4.2.3.1 Ilomaya nuraHus M HAYAJILHAS MHAIMAJIA3ANMSA

Bxi1i0ounTh ceTEeBOH BBIKIIOYATEh HA MOJyJIE UCTOYHHMKA MUTAaHUs KOHTpoJuiepa. Ha nuieBoit
MaHeIu UCTOYHUKA MUTAHUS JAOJKEH BKIIOUUTHCS MHAUKATOP "+24 V" 1 HauaThCsl MHUIUMATU3ALINS
LEHTPAITBHOTO MPOIECcCOpa U MOAYJIEH KOHTPOJIIEpA.

[To 3aBepmieHWI0 WHUIMAIH3AIMK KOHTpPOJUIEpAa WHAMKAIMS HAa MOJAYJE JOJDKHA
COOTBETCTBOBATh paboueMy peKUMYy.

Cnenatp B hopMyIisipe Ha KOHTPOJIJIEP OTMETKY O Hayajie 3KCIUTyaTalluH.

2.6.4.2.3.2 IlpoBeaenue u3mepeHuit

N3mepenne 3HaueHus: BXOJAHOIO CUTHaja OCTOSSHHOI'O TOKA U HAIIPSKEHUs! TOCTOSIHHOT'O TOKa,
€ro HWHTErpupoBaHHE U TMpeoOpazoBaHue B MUPPOBONM KOJI MPOU3BOAUTCS aBTOMATHUYECKU
0 3JI0)KEHHON B Mopayne mporpamme. [lapamerpsl paboThl Moayns (BpeMsi MHTETPUPOBAHUA)
3a/1a10TCS EHTPAIBHBIM MTPOLIECCOPOM MPU UHUIMAIIAZAIUN MOTYIIS.

BrixogHble naHHbIE MOAYJS NEpeNaloTcs B LEHTPAIbHBIM Ipoleccop Mo HHTEepdeicy
(MarucTpanm) KOHTpOJUIEepa.

3HavYeHHE BXOJHOIO HAIPSDHKEHUS BBIACTCA HEMOCPEACTBEHHO B BOJbTax B (opmare
C ILIaBarolIey 3anITOM.

3Ha4yeHWEe BXOJHOTO TOKa BBIAACTCS BEIMYMHOW HAIPSDKEHHS Ha BXOJHOM CONPOTHUBIICHUU
RBX u3MeputensHoro Bxoaa Moayiis. OnpenenuTh 3Ha4eHHE BXOAHOTO TOKA MO BBIXOIHBIM JaHHBIM
MOYJIs MOXKHO 110 opmyie (2.4):

Ix=U/RBx, 2.4)
rae  Ix —3HaueHue BXOJHOTO TOKa, MA;

U — 3HaueHHe BBIXOAHBIX JaHHBIX MOIYJIA, B;

RBX — 3HaueHue BXOJHOTO COMPOTHUBIICHHS MJi BBIOPAHHOTO AMAna3oHa WU3MEPEHUs TOKa
corniacHo taduuiie 2.38, kOM.
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Pykoeodcmeo no akcrnsyamayuu

2.6.4.3 Texnuueckue xapaxktepuctuku moayJs TA 715 24IDC

Texunueckue xapakrepuctuku moaynst TA 715 24IDC npusenens! B Tabaune 2.38.

Tabauna 2.38 — Texuuueckue xapakrepuctuku moayas TA 715

HaumeHoBaHMe XapaKTePUCTUKHU En. uzm. 3HaueHnune
oT munyc 10
1 /lnana3oH n3MepeHHs HapsHKEHUS IOCTOSIHHOIO TOKa B
1o ritoc 10
2 BXonHOE CONPOTHBIIEHHE B PEXKUME H3MEPEHMs] HaIpPSDKEHUs MO 1.0
IIOCTOSIHHOT'O TOKa, HE MEHEE ’
I OT MHHYC 5
70 ILTIOCS
3 Jluama3oH u3MepEeHHs OCTOSIHHOIO TOKa MA
I oT Munyc 20
1o ruitoc 20
4 I 1,00
BxogHoe compoTuBieHHME B pEKUME  HM3MEpPEHUS xOM
MOCTOSTHHOTO TOKA JIJIsl IMana30HOB
OCTOSIHHOT'O TOKa JUIS J1 30HO I 0,25
5 Ilpenenbl nOomycKaeMON OCHOBHOM IPUBEIECHHOM IOIPEIIHOCTH % 4015
(V]
U3MepeHus, He 6omnee ’
6 Ilpenens! nomyckaeMoi MPUBEAECHHON NOIPEIHOCTU U3MEPEHUS B % 4030
0
pabounXx yCcIOBHSIX KCIUTyaTaluu, He OoJee ’
7 KoadduuueHT nogaBieHns NOMEXH HOPMaJIbHOIO BUJia, HE MEHEE ab 40
8 Kosddunuent noxasnenust momexu oOI11Ero BUIA, HE MEHEE nb 92
9 3HayeHue AOMYCTUMOM NEPErpy3KHu Mo BX0/1aM, HE MEHee % 50
10 Hanpsbkenue ranbBaHMYECKOro paszaeneHus (3¢ ¢deKkTuBHOE B 500
3HAaYEHHE) MEXK1Y BXOJaMH U KOPITYCOM
11 JluckpeTHOCTh MpeoOpa3oBaHUsA BXOAHOTO HANpsKEHUs, HE uB 3.0
Ooiee ’
12 Bpems uzmepenus, He Oonee c 10
13 Ilorpebnsiemass MOLIHOCTD O LIETIAM IUTaHUS, HE OoJiee Br 6
14 T'abGaputHble pa3Mepsl, He OoJiee MM 25%193x143
15 Macca, He 6onee KT 0,6
16 Jlmama3zoH pabo4ux TeMIiepaTyp °C ot 0 1o muroc 60
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KoHmpounnep npozpammupyembiti JICU-TMK

2.6.5 Moayau anasnorosoro Beoga TA 716

Haznauenue mopaysnei anajgoroBoro BBogia paccMoTpeHo B 2.6.1.
VYcnoBHOe 0003HaueHue Moy aHanorosoro Bojaa TA 716 paccmorpeHo B 2.6.2.
KoncTpykuust Mmoaysei aHaJloroBoro BBojia paccMoTpeHa B 2.6.3.

Monynb TA 716 npencrasien B ucnonsHenusix TA 716 8IDC u TA 716 161DC.

2.6.5.1 YcrpoiicTBo u padora moayuas TA 716

2.6.5.1.1 CrpykTypHas cxema

CtpykTypHas cxema MOAYJIS MpecTaBlieHa Ha pucyHke 2.55.

Bxon Ul 1 TPYINA 1 Sﬂ”’ AH
Bxon I1_1 i
S1_1 MK
Bxon Ul 2 yre
BxongI1_2
S1.2 < §Z 4
Bxoxg Ul _7 . ATITT <
Bxon I1_7 A 1 ey
S1. 7 e—__t:::::::::::::::::::::
Bxox Ul_8 i @ N
Bxon I1_8 : i
S1 8 ﬁ '
L :. __________________ : HH
Y% o
GND_CHI [
Bxon U2_1 e . I'PYIIIIA 2
Bxom I12_1 E _E_’
S2 1 & : ® i
Bxon U2_2 :Ef_____________________________________E yre
Bxon 12 2 = —
S22 tosooee g ? 3
Bxon U2 7 . <
Bxon 127 A I AL )*SE
S2_7 “_Ir:____:::__:::__::::::::
Bxox U2 8 : o L
Bxon 12 8 : i
S2 8 HD !
1Sa : -
(0\Y -
GND_CH2 I

Pucynox 2.55 — CtpykrypHas cxema mony.jast TA 716

137

Marncrnaiar KOHTDOJLJIEDA



Pykoeodcmeo no akcrnsyamayuu

B cocras MOJYJIA BXOIAT:

— OAMH WIM JBa aHajoro-uu@posbix mnpeobdpazoBarens ("AIII") B 3aBucHMOCTH
OT UCIIOJIHEHUS;

— wmukpokonTposuiep ("MK");

— y3en unpukauu ("UH").

2.6.5.1.1.1 Amnanoro-undposBoii npeodpasoBarteib

"AHII" mpennaszHadeH s NpeoOpa3oBaHUs BEIMYMHBI BXOJHOTO HEMPEpPHIBHOIO CHUTHAa
IIOCTOSIHHOTO TOKAa W/UIIHN HAIMpsHKCHUA ITOCTOSIHHOI'O TOKaA I10 8 raJLBaHUYECKHU CBSI3aHHBIM BXOoaaM
B IIOCJIEI0BATENbHBIN ABOUYHBINA KOJ.

"AI" nns ucnonnenuss TA 716 8IDC cocTtouT U3 OJHOM TallbBAHUYECKH pPa3BsI3aHHOU
rpynnsl, "AII" nna ucnonnenuss TA 716 16IDC — u3 nByx rajJibBaHMYECKU Pa3BA3aHHBIX TPYII
1o 8 CUTHAJIOB.

Kaxnpiit Bxon "AIII" coaepxurt:

BXOAHOU mIyHT "S" (117151 KaXKI0TO BX0/1a 10 TOKY);
— ¢unbTp BxogHoro curnana ("®") (s Kaxa0ro BXoaa);

— wuHrerpaisubii "ALI";

YCTpOHCTBO TasibBaHu4eckoi pa3sssku ("YI'P");

ucrounuk nuranus ("HUII").

[Tpu u3MepeHnn Toka U3MEpsSEMbIl CUTHAJ, MTO/1aBAEMbIl Ha BXOJ MO TOKY BXOJHOIO pa3beMa
MOayis, moctynmaer Ha wmyHT "S", oOecrneuuBamomuMii mpeoOpa3zoBaHUME BXOJHOTO TOKa
B HampsDKEHUE.

[Ipn m3MepeHUM HampsHKEHUS LIYHT OTKJIIOYEH M BXOJHOE HaIpspKeHHe B auanasoHe oT 0
1o mitoc 10 B nmogaeTcst HemocpeCTBEHHO Ha BXOJ.

"AIII" peanu3oBaH Ha OCHOBE MHTErPAIbHOTO aHAIOro-IU(PPOBOro mpeoOpazoBaTes
MOCJICIOBATEILHOTO MPUOIMKEHUST cO BpeMeHeM BhIOOpkH meHee 10 mkc. Paspsanocts "ALII" —
14 Gwur.

Pesynbrar mpeoOpa3oBaHus B BHJE IOCJIEIOBAaTEIBLHOIO JBOMYHOrO koja uepes "YIP"
mogaercs Ha "MK".

[IuTaHue »J1eMEHTOB BXOJOB MOAYJS OCYLIECTBISETCA OAHONIOJSAPHBIM HampsbkeHueM 5 B
nocrosiHHoro toka. "HMII" Bxoma "AIII" BbmmonneHn Ha uHTerpasibHoM DC/DC mpeobpasoBarene
C raJIbBaHUYECKUM pPa3JIeIeHuEeM BX0/1a M BBIXO/1.

2.6.5.1.1.2 MuxkpoKoHTpoJLIep
MUKPOKOHTPOJUIEP BHIMOIHACT CIeAYIOmUe QyHKINN:

1) dopmupoBanue curnanos ynpasienus "ALIl", cauTeiBaHue pe3yabTaTa mpeodpa3oBaHus
Y UHTETPUPOBAHUE, YCPEIHEHHE M pPacueT 3HAUYCHHUS H3MEPSIEMOr0 CUTHAJIa MO0 HM3MEPUTEIbHBIM
BXOJIaM;

2) ynpasienue Bxonamu "AII";

3) oOmeH wuHpoOpManueld C UEHTPaJbHBIM MPOLECCOPOM IO MAarucTpaiu (IIuHE)
KOHTPOJLJIEPA;

4) AuarHocTUKy paboTOCHOCOOHOCTH M (OPMUPOBAHUE CUTHATIOB WHIUKAIUH.
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KoHmpounnep npozpammupyembiti JICU-TMK

MUuKpOKOHTpOJUIEp BBIOJIHEH Ha OCHOBE MHUKpompoleccopa. IIporpamMmmuoe obecrieueHue
Moy pazmemaercs Bo Flash-mamsitu.

M3MepeHHOE 3Haue€HUE BXOJHOIO CHUIHajJa B (opmare 4ucel ¢ IUIABAIOLIe 3amsaTod 1o
MarucTpajyu KOHTpoJuiepa nepeaércsi B MOAYyJb HEHTPAIbHOTO MIPOLIECCOpa.

2.6.5.1.1.3 VY3ea unauKanuu

"UH" mopmyns BBINOJHEH Ha ABYX cBeroawonHbix uHaukatopax: "C" ("COCTOSHHUE")
xenroro useta ceeyeHus u "P" ("PABOTA") kpacHOro u 3eJ1€HOro 11BeTa CBEYECHUSI.

CoOTBETCTBHE COCTOSIHUSI MHIUKAIIMKM M PEKUMOB PaOOTHI MOTYJIsI TPUBEICHO B Tadsmie 2.39.

Tabauna 2.39 — Uugukanus moayJst TA 716

Nuaukarop CocTosiHne MHAMKAIMU Pesxxum padoTnl Mmoxyist
OnHOBpEeMEHHOE CBEUCHHE "Copoe momy.is”
"P"u"C" WHJIUKATOPOB KPACHBIM M JKEJITHIM ou I/IgI/H_II/IaJII/I};aI_II/II/I
[IBETOM p
npn o "Padoumnii pe:xxum"
P 3eneHblii IBET CBEUCHHUsI (HEPEPHIBHO) (usmepenre)
"P" KpacHslii 1BeT cBeueHust (HEpepbIBHO) "ABapust MmoayJis"

2.6.5.1.2 Pesxxumbl padoThl MOLYJIS

Monynbs TA 716 dyuakuuonupyet B 1Byx pexxkumax: "Mununanusanus” u "Padora".

2.6.5.1.2.1 PexuMm "Nunnuaanzamusa"

WNuunnmanuszanus MOAYsl IPOMCXOAUT MpHU MoJauye NUTaHUsI Ha MOJYJb JINOO NPUHYAUTEIBHO
[0 CUTHAy C UEHTPAJIBbHOIO IIPOLEccOpa B CiIy4ae, €CIM LEHTPAIBHBIA IPOLIECCOP ONMPENEIUII
HapylleHUs B QyHKIIMOHUPOBAHUU MOYJIS.

B npornecce nHMIIMANIN3aUU TPOUCXOIUT TECTUPOBAHUE OCHOBHBIX Y3JI0B MUKPOKOHTpOJLIEpa
u BxonoB "AIII", u 3anuck B MOyJIb TAPAaMETPOB peKUMaA PabOTHI.

2.6.5.1.2.2 Pexum "Padora"
Pexxum "PadoTa" siBIsIeTCS OCHOBHBIM PEXUMOM PaOOThI MOTYJIS.

B nmaHHOM pexrMe MUKPOKOHTPOJUIEP MPOU3BOIAUT MPEOOpa30BaHKUE M3MEPSEMBIX CUTHAJIOB
no u3MmepurenabHbiM Bxogam Ul 1-Ul 8 (U2 _1-U2 8) unu I1_1-11_8 (12 _1-12_8) B nBOomYHBIi
KOJI ¥ MHTErPUPOBAHUE PE3yJbTAaTOB M3MEpeHUil. BpeMs m3MmepeHus (MHTEpPBAJI WHTETPUPOBAHUS)
3aaéres B MapaMerpax pexkuMa paboThl MOIYJISI IPH WHUIHATH3AIHH.

Pexxum n3mepeHuit KaxxJ10i rajJlbBaHUYECKU pa3Bsi3aHHOW TPYIIIbI (HaNpsKEHUE/TOK) 3a1aeTcs
npu KoHQUrypupoBaHuu monyis. CyliecTByeT BO3MOXHOCTb 3a/aBaThb TUI aHAJIOrOBOIO BXOJa
(Tox nnm Hanpsokenue). Konpuryprupoanue Moayiiell BbIoJIHSETCS B cucteMe CoDeSys.

ITonpoOHOE onucaHue HACTPOMKHU MapaMeTpoB MOAYIS Ul KaXJA0TO MCIOJHEHUs MPUBEIECHO
B nokyMeHTe «Kontpomnep mnporpammupyemsiii OJICU-TMK. PykoBoacTBO 1O NpPUMEHEHHUIO.
Yacte 1».
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Pykoeodcmeo no akcrnsyamayuu

2.6.5.1.3 AnnaparHble nepeMbIYKH

[lepeuenp n Ha3HAUYEHKE aNapaTHBIX IIEPEMbIUEK NpeAcTaBiIeHbl B Tadbaue 2.40.

Ta6anna 2.40 — IlepevyeHs 1 Ha3HaYeHHEe ANNAPATHBIX NTepeMbIYeK

HIThIpeBo# COeTUHNTEIb Ha3znayeHnue nepeMbIlYKn
"XK100" s 6oxkupoBku WatchDog-Taiimepa
"XK101" Jlist mepexoma Moydst B pexxuM "3arpyska' (boot)
"XK102" Jns nepeBoga moayis B pexuM "Kaandposka"
"XK103" Peseps

PaCHOHO)KeHI/Ie IITBIPEBBIX COCAUHUTCIICHU "XKIOIH "XK102" Ha II€4aTHOU IlIaTe IMOKAa3aHO
s
Ha pPUCYHKEC 2.56.

£ WTeiperom coegmHnTe Ab XK101

™ WTeipesom coeamHmTens XK102
K101
’
' )8(183 Wreresom coeamHmTens XK103
i
!

WTePesoRn
coeAuHUTe b
XK100

—_—

XK100

[L]

000000000000 000000

[o)e)
000000000000 00000000

0000000000000 00000O0OO0

(O 00000000000000000000 ()

]

C) @O00000000000n C)
0OO0000000000

[

Pucynok 2.56 — Pacnonosxkenne mrbipeBbIx coenmauTeneii "XK101","XK102" moxyas TA 716
Ha NeYaTHOM miate

[Ipn ycraHOBKE mEpeMBIUKM MEXIy BbIBoJaMu IwThipeBoro coeaunutens "XK101",
PacIoIOKEHHOT0 MO JINLEBON MaHEeIbI0 MOIYJIsI, MOJLyJIb IIPU HOJjaue MUTAHUS MEPEXOAUT B PEXKUM
"3arpyska".
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KoHmpounnep npozpammupyembiti JICU-TMK

[Ipumevyanue — B pexume "3arpy3ka" BbINONHSETCS 3arpy3ka IPOrpaMMHOTO
oOecrieueHus Mpu MPOU3BOACTBE MOJIYJISI M €70 UCTIBITAHUSIX.

Ha pucynke 2.57 npuBeieH mpuUMEp YCTAHOBKH TNEPEMBIYEK MEXKY BBIBOJAMH IITHIPEBOTO
coequuntens "XK102".

Jnst monyuenuss goctyna K mThipeBbiM coeamHuTesM "XK101", "XK102" wHeobxomumo
BBITIOJIHUTH IEMOHTAXX BEPXHEH MaHeIn MOYJIsl: OTKPYTHUThH JIBa BUHTA U CHSTH €€.

o|0f| XK101
00| ] XK102

MepeMbluKa OTCYTCTBYET

oo

lMNepemMbluka yCTaHOENEHA

Pucynok 2.57 — Ilpumep ycTaHOBKH NepeMbIYeK

IIpu paGoTe Moay /sl B cCOCTaBe KOHTPOJLJIEPA HA MeCTe IKCIIyaTAllUM NepeMbIYKH
co mrbipeBbIX coennuurTesaei "XK101" u "XK102'" n1o/kHbBI ObITH CHATHI!

Monynp TA 716 nMeeT KOHCTPYKLMIO aHAJOTMYHYIO0 KOHCTPYKIIMHM JPYTUX (PYHKIIMOHAIbHbBIX
MOJyJIell KOHTPOJIEPA U COCTOUT M3 II€YaTHOW IIAThl U METAJNINYECKOT0 KOpITyca.

Pacnonosxxenue nepexiouarens "SA1" B kabene nmokasaHo Ha pucysnke 2.58.

KPbILKG KOXYXO He MOKa3aHa.
M(2:1

( XP3 )

[ ] [ ]
| |
it |
2 SAl
L] T L] S11 4 o) TR
@ S12 o o L= 11 2
MepexknwouaTens SAL S13 3 14 113
S14 4 :D[:I:l 13 11 4
S15 5 = 2 11 5
S16 ¢ o 11 11 6
S17 7 == | 0 11 7
[ S1 8 3 s g I1 8
> SWICH DIP 8POS
Pucynoxk 2.58 - Pacnosoxenne mnepexiaouareiass "SA1" (Tox/HampsikeHume) B Kaleie

"KA716-X31"

C nomorupto nepexntoyarens "SA1" mosib30BaTenb MOXKET HACTpAauBaTh U3MEPUTENBbHbBIN BXOJ
0 TOKY WM MO HampspkeHuto. Ilo yMmosgaHuio HM3MepUTeNbHbIE BXOJbl pabOTalOT IO TOKY
(monoxxenne "ON" nepexmouarens "SA1").
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Pykoeodcmeo no akcrnsyamayuu

CxemMa MoJKII0ueHUs U3MEpHUTENbHBIX 1eneit Mmonynst TA 716 uzobpakeHna Ha pucysnke 2.59.

Bxog U1_1+

BHewwHne

0..10B @
0/a,

Bxop I11_1+

OaTynKkum

I+

Ou1_1

|
N

Bxog U1 8+

O...1OB
04...20

Bxopg 11_8+

ol
MA S1g
GND_CH1

nu1 8

Bxog U2_1+

0..10B @2} <]
0/4...20 MA ﬁ_;z 1
|

Bxopg 12_1+

Au2_

Bxog U2 8+

0...10 B@z} @
0/4... 20 MA |j

Bxop 12_8+

|

|+

S2_8
GND_CH?2

nu2 8

a2 8

l_

Pucynok 2.59 — Cxema noak/IoueHnst I3MepUTeJbHBIX Heneid MoayJst TA 716

3anpeneHo 0JHOBpPeMeHHO NOAKII0YaTh BX0Abl Um_n u Im_n (Hanpumep, BX0ABbI

Ul 1ull 1)
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KoHmpounnep npozpammupyembiti JICU-TMK

2.6.5.2 Ucnioaib30BaHMeE M0 HAZHAYECHU IO

Ilepen /a100bIM NOAK/JIIYEHHEM K MOIAYJI0 32:KUM 3alIUTHOIO 3a3eMJeHUs
KOMMYTAIMOHHOM NMaHEeJH JA0JIKeH ObITh MOJCOCAUHEH K 3allIUTHOMY IIPOBOIHHUKY,
BHUHT KpeIJIeHHMsl MOAYJSl HA IAaHeJb M BHHTbI KpeIUIeHHsl JIMUEeBOH IaHeJu
MOAYJSl JOJKHbI OBITh 3aTSAHYThl. Bce mNmoAKJ/IIOYeHMs M OTK/IIOYEHHUS Lemnei
K MOAYJII0 JONYCKAaeTcs:i MNPOM3BOAMTHL TOJBKO IOC/He CHATHS NHUTAKIMX
HANIPSIKEHU I

IIpu skcmiyaranuum MoOAyJs clelyeT coOaoaaTh TpeOoBaHHS OE30IaCHOCTH COIVIACHO
paszeny 4 HacTOsILEro pyKoBOACTBA IO HKCILTyaTal|H.

IIpousBecTu paciakoBbIBAHUE B COOTBETCTBUMU C II. 7.2.

2.6.5.2.1 Ilopsaaok yCTAaHOBKH

YcranoBute wmonyns TA 716 Ha kommytanuoHHyro mnaHens TK B cooTBeTcTBUUM
C MapKUPOBKOW HA MAHEIHU B CACAYIOIEM MOPSIKE:

1) 3auenutb MOAYNb 32 PUKCATOPHI C BEPXHEH CTOPOHBI MMAHETH.
2) HaxaTb Ha MOAYJIb C HUKHEHW CTOPOHBI JJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS U ITaHEIH.

3) 3akpyTUTh BUHT KPETLJICHUS MOTYJIS.

2.6.5.2.2 IloaroroBka Kk padorte

[ToaxnroueHne BHELUTHUX LieTIel MOAYJIs OCYILECTBIIAETCS B CIEIYIOIEM MOPSIKeE:

1) IIpoBepuTth, UTO BCE MOAKIIOUYAEMBIE K MOAYJIIO LIEMH 00ECTOUYEHBI.

2) IToakaro4uTh LENH U3MEPSEMbIX CUTHAJIOB:

— K pazpémy "X31" moayns ucnonnenus "TA 716 8IDC" ¢ nomousto kadens "KA716-X31";

— Kk pazpémam "X32" u "X33" monyns ucnonHeHus TA 716 16IDC, coOTBETCTBEHHO,
¢ nomoInbsio kadenei "KA716-X32" u "KA716-X33".

IIpu moak/04YeHMH HOMepa KOHTAKTOB BUJIKU XP3 ¢ po3erkoii XS200 (XS201)
JAOJIKHBI COBIAAATH!
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Pykoeodcmeo no akcrnsyamayuu

Hasnauenue xontakToB pasbéma "X31" ("X33") npuseneno B Ttabiuue 2.41 HazHaueHue

KOHTaKTOB pazbéma "X32" — B Tabnure 2.42.

Tabauna 2.41 — HazHauyeHue KOHTAKTOB pa3béma ""X31" ("X33")

CoennHnrennb Konrtakr HanmenoBanue nenu

1 Ul 1
2 S11
3 In2
4 Ul 3
5 S1 3
6 114
7 Ul 5
8 S1.5
9 I1 6
10 Ul 7
11 S1 7

P DRB-25F B 12 s

TK - BapUaHT

((})IzenezaTHoﬁ HnaTeaI))(Sa2OO) 13 GND_CHI
14 111
15 Ul 2
16 S1 2
17 I1 3
18 Ul 4
19 S1 4
20 I1 5
21 Ul 6
22 S1 6
23 7
24 Ul 8
25 S1 8
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KoHmpounnep npozpammupyembiti AJICU-TMK

Tabauna 2.42 — HazHayeHHe KOHTAKTOB pa3béma ""X32"

Coenuuurennb KoHnTakr HauMenoBanue nenu

1 U2 1

2 S2 1

3 122

4 U2 3

5 S2 3

6 12 4

7 U2 5

8 S2 5

9 12 6

10 u2 7

11 S2 7

Pozerka DRB-25F 12 28

Bapuant B 13 GND CH2

(na meuarno# mate XS201) 14 1
15 U2 2

16 S2 2

17 12 3
18 U2 4

19 S2 4

20 125
21 U2 6

22 S2 6

23 12 7
24 U2 8

25 S2 8
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Pykoeodcmeo no akcrnsyamayuu

Ha3znauenune xonTakToB pa3znéMoB kabenein "KA716-X31", "KA716-X32" u "KA716-X33"
MOKa3aHO, COOTBETCTBEHHO, Ha pucyHKax 2.60 u 2.61.

TA716 @
C

Hatuukn HanpsxeHns

LiseT npoBoaa Ne Bxoga ]
[ ] Genbin Bxog U1.1 Au—=
i 3e/1eHbIN Bxog U1.2 |———— +@_
cepblii Bxog U1.3 Aus " =
KpacHkIW Bxog U1.4 a4
CepbI/PO30BbI Bxon U1.5
KDACHbIA/CUHWA Bxog U1.6 n @ —
Benbiii/zeneHbiit Bxog U1.7
»entelw/kopuyHeeblin | Bxog U1.8 aue
Benblit/cepbin O6uy. BX.1
ﬂ cepblit/KOpU4HHEBbI O6ww. Bx.1
BET Nposoga Ne exona i ﬂaT‘-I'IiIKI-"I =4
KOPWUYHEeBbIN Bxog 11.1
PO30BbLINA Bxon 11.2 12 —
KENTbIN Bxon 11.3
i CUHWIA Bxon 1.4 +E5]_
B duonetosbin Bxog 11.5 1 nis|= 3 —
:I YepHbIA Bxoa 11.6 — @[
KopryHeBbi/3enensin | Bxon 11.7 == il
[ | 6ensbinbkenTbii Bxon 11.8 *inis =
Benbi/cepbii O6L. BX.1
| LMl Ccepbliit/KopnYHEeBbIii Q6w. Bx.1
2
w
~
<
X

PucyHnok 2.60 — HazHaueHne KOHTAKTOB pa3béMa kadeas "KA716-X31"
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TAT16 @
C)
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7

0C00DO0DD0ODODODO00O0O0O0

OocooocCcOoODOCOOO

KAT716-X32

KAT7T16-X33

HaTuukm HanpaxeHWwa

LiseT npoBoaa Ne Bxoga I_I
[ ] 6enbiin Bxog U2.1 au .
3e1eHbIn Bxog U2.2 +# o E—
cephbii Bxon U2.3 & +'
KPACHbII Bxog U2.4
cepbin/po3oBLIv Bxon U2.5 IEI .
KPaCHbLIA/CUHUIA Bxog U2.6 ﬂ—-
Benbl/3eneHblin Bxog U2.7 IEI =
XenTtbl/kopuyHeebsl | Bxon U2.8 [uUs—
Genbln/cepbin O6w. Bx.2
| |l cepbiii/kopuiHesbli O6Ly. BX.2
BET NnpoBoAaa Ne Bxoga flsrwiaToia
:i KOPUYHEBbIN Bxop 12.1 o -
PO30BbI Bxopg 12.2
KENTbIN Bxopn 12.3
CUHWN Bxon 12.4
'l buoneToebiit Bxopg 12.5
YepHbLIN Bxop 12.6 —._—
] KOpUYHEBbIW/3eneHsin | Bxon 12.7
BenbIiKenTbIn Bxopg 12.8
Benbli/cepbin 06uy. Bx.2
| Ldl cepblit/kopuuHeBbii O6ul. Bx.2
BeT npoBoAaa Ne Bxofa | H‘T.'ﬂ: HEmprmatTm
Benbin Bxog U1.1 EI = =
3eneHbin Bxon U1.2 e nu2
cephbli Bxog U1.3 &' e
KpacHbIv Bxog U1.4
| L4l cepblit/po30BbIi Bxog U1.5 D.U5
maCHbmfcuHMM Bxog U1.6
Senbmfsenerfblu Bxog U1.7 |”_|
wenTbi/kopudHessid | Bxog U1.8
Benbin/cepuin Obu. Bx.1 |
CepbIN/KOpU4HEBbLIN QObuw. Bx.1
BET NpoBoAaa Ne Bxopa bl
KOPUYHEBbIN Bxog 11.1 ;._7
pO30BLIN Bxog 1.2
KeNTbin Bxop 11.3
CUHWIA Bxog 11.4
th1MOoNEeToBbIN Bxon 11.5 —F
YepHbIiA Bxopg 11.6
KopuyHeBbi/3enenbin| Bxop 1.7
Benbin/xenTbin Bxog 11.8
|| Benbin/cepbiin Obuw. Bx.1
| Ll cepblit/kopu4HeBbIn 06w Bx.1

147

PucyHnok 2.61 — HazHaueHHe KOHTAKTOB pa3bEéMOB KaleJei
"KA716-X32" n "KA716-X33"



Pykoeodcmeo no akcrnsyamayuu

2.6.5.2.3 TIlopsnok padoTsl

2.6.5.2.3.1 TIlopauya nmuTaHus M HAYAJILHAS MHAIMAJTA3ALMA

BK110YnTE CETEBOM BBIKITIOYATENIF HA MOAYJIE CTOYHUKA MUTAHUS KOHTposuiepa. Ha nuieBoit
MaHeIu UCTOYHUKA MUTAHUS JOJDKEH BKIIOUNUTHCS MHAUKATOP "+24 V" U HauaTbCsl MHUIMATH3ALNS
[EHTPAJIBHOTO MPOIECCOopPa U MOAYJICH KOHTPOJIIEpa.

[To 3aBepmieHWI0 WHUNMATH3AIUM KOHTpPOJUIEpAa WHAMKAIMS HA MOAYJIE JOJDKHA
COOTBETCTBOBATh paboueMy peKuMYy.

Crnenatp B hopmyisipe Ha KOHTPOJIIEP OTMETKY O Hayajie 3KCIUTyaTalluH.

2.6.5.2.3.2 IlpoBeneHue nu3MepeHuii

W3mepeHne 3Ha4eHus1 BXOJHOIO CUTHaja MOCTOSIHHOTO TOKA U HAIPSIKEHUS! TOCTOSIHHOTO TOKA,
€ro MHTErpUpOBAaHHME M IMpeoOpazoBaHUE B LUPPOBOM KOA NPOU3BOAUTCS aBTOMATHYECKU IIO
3aJ0’)KeHHOM B Moxyne mporpamme. Ilapamerpel paGoTbl MOAYNS 3aJalOTCS LIEHTPAIbHBIM
IIPOLECCOPOM ITPH MHULIMATU3ALUU MOTYJIS.

BreixoaHble naHHBIE MOIYNsA NEpeNaloTCs B LEHTPAJIbHBIM Mpoleccop Mo HHTepdeicy
(MarucTpanu) KOHTpoOJIepa.

3HavYeHWE BXOJHOTO HAIPSIKEHUs BBIJAETCSA HEMOCPEACTBEHHO B BOJbTaX B (opmare
C IUIaBaroIIey 3amsTOH.

3HaYeHUE BXOJHOTO TOKa BBIJAACTCS BEIMYMHOW HAINpPSDKEHHST HAa BXOIHOM CONPOTHBIICHUU
RBX u3MepuTensHoro Bxoaa Moayiist. OnpeneanTh 3Ha4eHHEe BXOJHOTO TOKa M0 BBIXOIHBIM JaHHBIM
MOJIYJISl MOKHO 110 opmyiie (2.5):

Ix=U/RBx, (2.5)
rae Ix — 3HadYeHHE BXOTHOIO TOKA, MA;
U — 3HaueHuE BBIXOAHBIX JaHHBIX MOAYJIS, B;

RBX — 3HayeHWE BXOJHOTO CONPOTHUBIICHHS I BBHIOPAHHOTO JMAara3oHa W3MEpPEHUs TOKa
coriacHo tadmuie 2.43, kOM.
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KoHmpounnep npozpammupyembiti JICU-TMK

2.6.5.3 Texnuyeckue xapaktepuctuku moayJst TA 716

Texnnueckue xapakrepuctuku Mmoayis TA 716 npusenens! B Tadbnuue 2.43.

Tabumna 2.43 — Texunueckne xapaktepucTuku MoayJsi TA 716

HanmeHnoBaHMe XapaKTepUCTUKHU En. uzm. 3HaueHune

1 JInana3oH u3MepeHus: HanpsH>KEHUS MOCTOSIHHOTO TOKA B ot 0 1o 10
2 BxoaHoe COMpOTUBJICHHE B PEXKUME U3MEPEHUS HAIPSHKCHUS MO 1.0
[IOCTOSIHHOI'O TOKAa, HE MEHEE ’

I MA ot 0 1o 20
3 lnana3oH U3MepeHus HOCTOSIHHOTO TOKa

II MA ot 4 1o 20
4 BxoaHoe COMPOTUBIICHUE B PEKUME U3MEPEHUS TTOCTOSTHHOTO Om 120
TOKa JIJIsl AMana3oHOB
5 Ilpenensl JONYCKaeMOM OCHOBHOH MIPUBEICHHOMN o +0.20

()
MOTPEIIHOCTH U3MepeHus, He Oolee ’
6 [Ipenensl  momyckaeMoOW — NPUBEIEHHOW  MOTPELIHOCTU o +0.20
0

U3MepeHus B pabouux yCIOBUAX dKCILTyaTaluu, He Ooee ’
7 HanpspkeHue ranbBaHUYECKOro pasjeneHust (3¢ (deKTuBHOE B 500
3HAYEHHUE) MEXAY BXOJaMH U KOPIyCOM
8 Ilepuox Bei0OpkHU (Sampling period) MC 10
9 Bpems uzmepenusi, He O6osiee MC 25
10 IToTpebasiemMast MOIITHOCTH, HE OoJiee Bt 1
11 ITyckoBo# TOK pH BKIIOYESHUH MOJYJIsA, HE OoJiee A 1
12 I'abaputHbIe pa3Mepsl, He OoJiee MM 25%x193x143
13 Macca, He Oojee KI' 0,6
17 Jlmana3zoH pabo4yux TeMIiepaTyp °C ot 0 1o ruroc 60
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Pykoeodcmeo no akcrnsyamayuu

2.6.6 Moayanb anaJsiorosoro Beoaa TA 721

Haznauyenue Moayrnei aHaioroBoro BBojia paccMoTpeHo B 2.6.1.
VYcnoBHoe 0003HaueHue Moays aHasioroBoro BBoaa TA 721 paccmotpeno B 2.6.2.
KoHcTpykiust Moaysel aHaJloroBoro BBojJa paccMoTpeHa B 2.6.3.

Mogyne TA 721 npencrasien B ucnionienuu TA 721 4IDC (c 4 kananamu) u TA 721 2IDC
(c 2 xaHayIaMn).

2.6.6.1 YcrpoiicTtBo u padora moayast TA 721

2.6.6.1.1 CrpykrypHas cxema

Crpykrypnas cxema moayist TA 721 npeacrasieHa Ha pucyHke 2.62.

. I
K201 TPYIIAL YIP
MK
+
11+ 4— :‘:Q
£y |
[N1-¢
HII
[}
3 o
a
=
=
M2+ ¢— TPYIIIIA 2 %
o
INZ- e— ﬂ P
| 4
N3+ <— TPVIIIIA 3 E
TH3- e =
[}d+ «— TPYIIIIA 4
[h4- ] * |

Pucynok 2.62 — CtpykrypHas cxema moayas TA 721
B cocraB Moyt BXOAAT:
— aHazoro-uugposoi npeodbpazosarens ("AI");
— mukpokoHTposep ("MK");

— y3exn unpukanuu ("UH").
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KoHmpounnep npozpammupyembiti JICU-TMK

2.6.6.1.1.1 Amnagoro-uudpoBoii npeodpazoBareib

"AIII" npennazHayeH A MpeoOpa3oBaHUs BETUYMHBI BXOJHOTO HEMPEPHIBHOTO CHUTHANA
(OCTOSIHHOTO TOKA WJTM HANPSDKEHUS TOCTOSIHHOTO TOKA) B MOCJIEI0BATEIbHbBIN ABOMYHBIN KOJI.

"AIII" conepxur:

— Bxoauble myHTH "Rml" 1 "Rm2" (a4 kaxknoro Bxoza);
— (uIbTp BXOAHOTO CUTHAJA (7151 KAKI0TO BX0/1a);

— ucrouHuk onopHoro Hanpspkenus ("HOH");

— uHrerpanbHbii "AIIT";

— yCTpoiicTBO ranpBaHndeckoi passssku ("YI'P");

— wucrounuk nutanus ("UIT").

[Ipu wu3MepeHUH TOKa H3MEPSIEMBI CUTHAI 4Yepe3 BXOJHOW pa3beM MOIYJS IOCTYIaeT
Ha wyHTH "Rml" u "Rm2", obecneunBaroniye npeodpa3oBaHue BXOAHOIO TOKAa B HAIpPSDKEHUE,
nexaiiee B auamnasone oTr muHyc 10 go mmroc 10 B. YcraHOBKOW MepeMblYeK Ha IITHIPEBBIC
coenunutenu "XK" mpousBonurcs mojkitoueHre Ha BXoj oaHOro u3 myHToB "Rml" u "Rm2",
4yeM o0ecreuynBaeTcss HeOOXOIMMBIN Arana3oH U3MEPEHHUs TOKaA.

[Ipu u3MepeHur HaAMpPSHKEHUS IIYHTHI OTKIIOUEHBI M BXOJHOE HAIpPSHKEHUE B JHUAMAa30HE
ot munyc 10 no utoc 10 B momaercst HenmocpeACTBEHHO Ha BXO/.

W3mepsiemplii  curHan (HaOpspKEHUE) IMOCTyHaeT Ha BXoA (uUiIbTpa HM3KHUX 4acToT,
IIpeJHa3HAuYCHHOI' O JUIs [TOJIaBJICHUS IIOMeX, IOCTYAIOIIUX 110 CUTHAJIBHOH LIeMH.

"AIIII" peanu3oBan Ha ocHoBe uHTerpaipHoro "AIII" mocienoBarenbHOro NPUOIMIKEHUS
C MUHUMAJILHBIM BpeMeHeM BbIOOpKkH 5 MKkc. Pazpsanocts "ALIT" — 14 Our.

"MOH" oOecneunBaer (HOpMHUpPOBAHME MPELU3UOHHBIX BbICOKOCTAOMJIBHBIX OINOPHBIX
Hanpspkenuid £10,0 B. OmnopHoe HanpspbkeHue 3amaetr kodddumueHTt mnpeobpazoBanus "ALIT",
a TaK)Ke MCIOJIb3YEeTCd B KaueCcTBE KAIMOPOBOYHOM TOYKHM IPU MEPUOAMYECKON caMOKalInOpOBKe
U CaMOJMarHOCTHKE BXOAA.

Pesynbrar npeoOpa3oBaHMsl B BMJE IOCIEAOBATEILHOIO JABOMYHOrO kojxa yepes "YI'P",
BBITIOJIHEHHOT0 HA ONTpoHax, nojgaercs Ha "MK".

[luranue HJIEMEHTOB BXOJOB MOJIYJS OCYIIECTBISIETCS TOCTOSHHBIM  HANpPsHKEHHEM
munyc 15 B u mumroc 15 B. UIT Bxoxa "AIIT" BeimoaHeH Ha uaTerpaassHoM DC/DC npeobpa3oBatene
C TaJIbBAHMYECKUM Pa3JIeJICHUEM BX0/1a U BBIXO/IA.

2.6.6.1.1.2 MuKpOKOHTpOJLIIEp
"MK" BeImogHsET QYHKIUU:

— (opmupoBanus curHanoB ynpasieHus "AIII", cunTeiBaHue pe3yibTaTa MpeoOpa3oOBaHUS

U UHTETPUPOBAHHUE, YCPEAHEHNE U pacdyeT 3HAYEHMs] U3MEPSEMOro CUTHaja IO BXOJaM H3MEpEHUs
HINI"_HIN4H ("INI"_HINZ").
5

— ynpasnenus Bxogamu "ALI";
— o0MeHa nH(popMalrel ¢ LEeHTPaJIbHBIM MIPOLIECCOPOM 110 MarucTpaiu (I1nHe) KOHTPOJUIEpa;
— JUArHOCTHKHU pabOTOCIOCOOHOCTH U (POPMHUPOBAHUE CUTHAJIOB MHAUKALIUH.

"MK" BbllOJIHEH Ha OCHOBE MHKpolpoueccopa. IIporpaMmmHoe oOecnedyeHue MoOAYs
pasmemaercs Bo Flash-mamsTu.
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OmnpeneneHue BeNMYMHBI BXOJHOTO CHUIHAjJa OCHOBAHO HA HMHTEIPUPOBAHUM pPE3YJIbTAaTOB
npeobpazoBanus 1o  Bxogam  "IN1"-"IN4" ("IN1"-"IN2"), ycpenHeHuum pe3yJbTaTOB
MHTETPUPOBAHUS 3a MEPUOJ U3MEPEHHs] U BBIYUCIEHUU BXOAHOTO 3HAUEHHsS] OTHOCUTEIBHO YPOBHS
onopHbIx HanpspkeHuit TUonu 0 V.

M3mepeHHOe 3HaueHHE BXOJHOIO CHUIHajJa B Qopmare 4Yucela ¢ IUIAaBaloIlel 3amsaToi
10 MarucTpaau KOHTpOJUIepa nepefaércs B MOy b LIEHTPAJIbHOTO MPOLieccopa.

2.6.6.1.1.3 MHuauxamnus moayas TA 721

"UH" Moaysis BBIIIOJTHEH Ha ABYX cBeToanoaHbix nHaukaropax: "P" ("PABOTA") — kpacHoro
u 3enenoro nseta ceeueHusa u "C" ("COCTOSHUE") — xentoro nsera ceeueHus. COOTBETCTBUE
COCTOSTHUSI MHAUKAIIMK U PEKUMOB pabOThI MOAYJIS MPUBEAEHO B Tabnule 2.44.

Ta6auna 2.44 — CooTBeTCTBHE COCTOSIHUSI HHAMKALMHA U PeKUMOB padoThl MOLYIsl

HNuaukarop Cocrosinne HHANKAIUA Pexum pabdoTbl Moayast

CpeueHue HHAUKATOPOB KPACHOI'O U

"P"yu "C" C6pOC MOAayJsd
JKEJITOrO IIBETOB (armapaTHo, B Te4eHue 1 ¢)
" "
P CBeueHue MHAMKATOPa KPaCHOTO 1IBETa ABapus Moayns
B pexknme ""Padora"
OsxkuaHue MoJIydeHus mapaMeTpoB
"C" CBeueHne MHIUKATOPA KEJITOro 1BETa HHHHHHMZ;IHHH Mogym PoB,
"p" CBeueHne HHANKATOPA 3€JIEHOTO LBETa PaGounii pexxum Moyst

B pexknme "KanuOpoBka'

CBedeHne HHANKATOPA 3€JICHOTO LIBETa U
"P"u"C" MUTaHUE UHIUKATOPA JKEJITOro I[BETA C
nepuonaom 0,3 ¢

O)KI/II[aHI/Ie YCTAHOBJICHUS 3HAUCHUA
CHUT'HaJia B 3aIaHHOM JJHaIia3oHe

npr O CBeueHne HHANKATOPOB 3€JIEHOTO U 3HavYeHHE CUTHAJIA YCTAHOBIICHO
YKEJITOrO IIBETOB B 32/IaHHOM JTMaIla30He
[Iponiecc kamuOPOBKHM yCIEIITHO
"p" CBeueHue UHAUKATOpA 3€JICHOTO 1IBETa p P Y
3aBepIeH
B pexxume 3anucu k03(pGUIHEHTOB KAJINOPOBKH "'110 yMo14aHUIO"
CBedeHHE MHANKATOPOB 3€JICHOTO U
"P"u"C" A P Oxunanue 3anucu K03pUIHEHTOB
KEJITOrO IIBETOB
o [Tpomecc 3anucu ko3P PuIMeHTOB
P CBeveHMe MHINKATOPA 3€JICHOTO 1BETa
YCHENIHO 3aBEepIlCH
B pexknme "3arpyska"
CBeueHne HHANKATOPOB 3€JIEHOTO U
"P"u"C" P Oxwunanue 3arpysku [10
YKEJITOrO IIBETOB
CBedeHHe HHIMKATOPA 3€JIEHOTO
"P" A p 3arpy3ska I10

[BeTa
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2.6.6.1.2 Pesxxumbl padoThl MOLYJIS

Monynbe TA 721 ¢pyskuuonupyer B AByX pexumax: "WHununanuzanusa" u "Padora".

2.6.6.1.2.1 Pexum "Hannunaauzanusa"

WMunnuanu3anys MOyl IPOUCXOAUT MPH MoJade MUTAaHHUsS Ha MOAYJb JINOO NMPUHYAUTEIBHO
[I0 CUTHAJly C LIEHTPAJIBbHOI'O IIpOLEccCOopa B Cllydae, €CJIM LEHTPAJbHBIM IMpOLECCOp OMPENEIINI
HapyleHus B QyHKIIMOHUPOBAHUU MOJTYJISL.

B npouecce nHumanu3zanuu TpoUCcXoauT TECTUPOBAHUE OCHOBHBIX Y3JI0B MUKPOKOHTPOJLIEpa
u BxogoB AIIII u 3amuck B MOZLyJIb TapaMeTPOB pexKrMa paboTHI.

2.6.6.1.2.2 Pexum "Padora"

Pexum "Pabora" sBisieTcs OCHOBHBIM DPEXHUMOM pabOThl MOIYJE M COCTOUT M3 JBYX
uukioB — "U3mepenue" u "Oo0padoTka'.

B xone nukna "M3mepenune" MUKPOKOHTpOJUIEP IPOU3BOIUT MpeoOpa3zoBaHUE U3MEPSIEMBbIX
curasioB o u3mepureabHbiM Bxogam "IN1"-"IN4" ("IN1"-"IN2") u onopHbix Hanpspkeruit =Uor,
OV B 1BOMYHBIH KOX U MHTEIPUPOBAHME pE3YyJIbTaTOB U3MepeHHil. Bpems wusmepenus
(MHTEpBaJ UHTETPUPOBAHUS) 3a1a€TCs B IapaMeTpax pexxuma paboThl MOy IPU MHULMAIN3ALIUH.

B nuxie "OOpaborka" npousBoautcs ycpeaHeHue pesynbraroB mo Bxoaam "IN1"-"IN4"
("IN1"-"IN2") 1 omopHBIX ypOBHEH, BBIYMCICHUE 3HAYCHUN H3MEPSEMbIX BEIUYMH OTHOCHTEIIBHO
ONOPHBIX HampspkeHWH. B naHHOM 1nukie Takke mnpou3BoAuTcs camoauarHoctuka ALIL:
MPOBEPSICTCSl COOTBETCTBUE W3MEPEHHBIX 3HAYEHHH IO OMOPHBIM YPOBHSM C TpeOyeMbIMU
3HaueHusIMU. B ciyuae BbBIXOJAa H3MEpSAEMBIX BEIMUMH 3a JONYCKH (OPMHUPYETCS CHUTHAI
auarHoctuku o6 otkasze ALIIT.

IIpy Hanuuum 3ampoca Ha BbIAAYY JAHHBIX, IPOM3BOJUTCS BblJada PE3yJbTAaTOB BBIYMCICHUMI

1 CaMOJHUardHoCTKH B HeHTpaHBHBIﬁ mponeccop.

2.6.6.1.3 AnmaparHble HepeMbIYKHU

B monyne mpemycmorpensl anmapaTHbie nepeMblukd. [lepedeHs W Ha3HaueHHE anmapaTHBIX
MepeMbIUeK MpeCTaBlIeHbl B Tabnuie 2.45.

Tab6anna 2.45 — IlepeuyeHb M HaA3HAYEHHE ANNAPATHBIX NepeMbIYeK

HIThIpeBO# COCTUHUTEID Ha3znayenue nepeMbIlYKHn
"XK100" s 6noxkupoBku WatchDog-talimepa
"XK101" Jlnia nepexona monyiis B pexxuM "3arpyska” (boot)
"XK102" PezepBHas nepembiuka (0JKHA OBITH CHSTA)
"XK103" Hns ycranoBku pexuma "Kaanoposka"
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Pacnonoxenune mreipeBbix coenunutened "XK100"-"XK103" na nedyaTHo#l miate moka3zaHo
Ha pUCYyHKe 2.63.

5.0 LiTeireson
02 coearHMTe s XKK103

liTeipeROR
coeamHmuTens XK102

LiTeipeson
coeamHTens XK101

WTereson
coeamHmTe s XK100

Pucynox 2.63 — Pacnosioxxenue mrbipeBbix coequnuTesei "XK100"-"XK103" moayas TA 721
HA NMeYaTHOM miare

[Ipn ycraHOBKE mEpeMBbIUKM MEXIy BbIBoJaMu IThipeBoro coeaunutens "XK101",

PacIoyIOKEHHOT0 MO JINIEBON MaHEeIbI0 MOJYJIsl, MOJlyJIb P MOJaue MUTAHUS IEPEXOTUT B PEXKUM
"3arpyska".

[Ipumevyanue — B pexume "3arpy3ka" BBINOJHSETCA 3arpy3ka MOpOrpaMMHOTO
obecrieueHus nMpy MPOU3BOACTBE MOIYJS M €T0 UCIIBITAHUSIX.

Ha pucynke 2.64 npuBeieH NpuMep YCTAaHOBKH TEPEMBIYEK MEXIY BBIBOJAMHU IITHIPEBOTO
coequuutensa "XK103".

Jns monmydenmst jgoctyna K mThipeBbIM coeauHuTesiM  "XK101"-"XK103" Ttpebyercs
BBITIOJIHUTD JIEMOHTAX JIMIIEBOM IMAHENIN MOAYJISl: OTKPYTUTD JIBA BUHTA U CHSTH €€.
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o|o XK101
XK102
XK103

[lepemMbiukKC OTCYTCTRYET

7

Sl

o\

™~ [lepembiuKg YCTOHOBAEHd

Pucynok 2.64 — Ilpumep ycTaHOBKM NepeMbIYeK

[ITpumeuvanue — Ilepembluku, ycTaHaBiIMBaeMble Ha MIThIpeBble pazbembl "XK101"
n "XK103", ucronb3yroTcs TONBKO MPU NPOU3BOACTBE MOAYJISI U €r0 UCIIBITAHUSAX.

IIpu paGoTe MoayJifl B COCTaBe KOHTPOJJIEPA HA MeCTe IKCILIYaTAIUM NepeMbIYKHU
co mrbipeBbIx coennuuTesei "XK101" u "XK103" 1o/1:xHbI ObITH CHATHI!

[teipeBsie coequuutenu "XK200", "XK201", "XK300", "XK301", "XK400", "XK401",
"XKS00", "XKS501", wucnomp3yemble [UIsi YCTAaHOBKHM pexuma pabotel Mmoaynst TA 721,
pacroyiaratoTcsi Ha epeHeM TOpIe IUIAThl U JOCTYIHBI IPU CHATHH JIMLIEBOM MaHEeINn MOIYIIS.

2.6.6.2 Ucnoan3oBanue Mo HA3HAYECHUIO

Ilepen M00bIM NOAKIIOYEHHEM K MOAYJIIO 32:KUM 3alIMTHOIO 3a3eMJIeHHUS MaHeJIn
TK 711 go/zkeH ObITH MOACOEAUHEH K 3aIIMTHOMY NMPOBOAHUKY, BUHT KpenJeHust
Moy Ha mnaHedb TK 711 m BMHTBI KpenJieHHsl JIMUEBON MaHeJIW MOXYJIS
JA0JKHBI ObITh 3aTSAHYThl. Bce moagk/IYeHus U OTK/IOYEHHUS] Leneill K MOIYJII0
AONMycCKaeTcs NPOU3BOAUTH TOJIBKO MOC/Ie CHATUSI MUTAKIINX HANPSIKeHU

He nomnyckaercss mpeBbllIeHHE 3HAUEHWH BXOAHBIX CUTHaJIOB Moaynst Oonee yem Ha 100 %
OTHOCHUTEJIBHO IPAaHUYHBIX 3HAUYCHUH YCTaHOBJICHHOI'O 1MaNa30Ha U3MEPEHHUs.

2.6.6.2.1 Ilopsaaok ycTaHOBKHU

HJ’IH YCTA@HOBKH AWAIIA30HOB H3MCPCHHUA BXOJ0B MOIAYJIA H€06XOI[I/IMO OTKPYTUTH JIBa BHHTA
KpCIJICHU A JIHLIGBOﬁ MaHeJIM MOAYJISA U CHATH JIMLUCBYIO IMMAHCIIb.

Bribop nmamazoHa W3MEpEHHs BXOJOB MOJYJS MPOU3BOJMTCS YCTAHOBKOH TMEpEMbIUEK,
BXOJSIIMX B KOMIUIEKT IIOCTaBKM MOAYJs, Ha mThipeBble coeauHutenn "XK200", "XK201",
"XK300", "XK301", "XK400", "XK401", "XK500", "XK501" (115 4eThIpeXKaHAIBHOT'O MOJYJIA).
Pacnionosxenue coequHuTENeH U MOPSAIOK YCTAHOBKHU NIEPEMbIUEK NMPUBEICHBI HA pUCYHKE 2.65.
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Moayns TA7212IDC Moayns TA7214IDC
AHanoroeblii BBOA AHanoroeblii BBOA
Konu4yecteo kaHanoB: 2 Konu4yecTtBo kaHanos: 4
YcTtaHoBKa nepeMblyek YcTaHOBKa Nepembivek

-10..10B = 20...20 MA xk200 56|l —10--10B - 20..20 mA
. XK201 [D O
ke [ |
XK200 [© O XK300 OO QO
XK201 [0 O Ie| E[ XK301 [0 O O O
xk300 o] —10--10MA —5..5mA XK400 [OO|| -10..10MA - 5..5MA
XK301 O O I XK401 |O O
OO0 I O
LI O XK500 [C O eXe)| m Ol
= ¥ XK501 [Q O i o C

Pucynok 2.65 — Ilopsiiok yCTaHOBKH NepeMbIYeK

[locne ycTaHOBKM NEpEMBIYEK YCTAHOBUTH JIMILIEBYIO NaHEIb HA MPEKHEE MECTO U 3aBUHTUTH
KpENexHble BHUHTBHL. YCTAaHOBUTb MOJY/lb Ha NaHenab kommyranuoHHytro TK B cooTBercTBUM
C MapKMpPOBKOH Ha MaHEJIH B CIEAYIOLIEM MOPSIIKE:

1) 3auenuts MOAYINb 3a (PUKCATOPHI C BEPXHEIH CTOPOHBI MaHEH.
2) HaxaTh Ha MOAYJb C HUKHEN CTOPOHBI JUIsl COCTHIKOBKM Pa3bEMOB MOYJIS U ITAHEIH.

3) 3aKpyTUTh BUHT KPETUICHUS MOTYJISI.

2.6.6.2.2 IloaroroBka Kk padorte

HpOBCpI/ITB, 4YTO BCC IMOJAKIIOYACMBIC K MOAYJIIO LICIIH 00eCTOYEHBI.

[Mogkmiounts K pa3zbeéMy MOAYJs IIENU H3MEPSEMbIX CUTHaiIoOB. Ha3HaueHne KOHTaKTOB
pazbéma npuBeeHo B Tadsmie 2.46.

Tabauna 2.46 — HazHaueHHe KOHTAKTOB pa3béMa

CoeanHuTeIb Konrakr HauMeHoBaHHe nenu

1 IN1+
2 IN4+
3 IN1-
4 IN2+
5 IN4-
6 IN2-
7 IN3+
8
9 IN3-
10 IN4+
11

Pozetka DB-15F B INA-
13
14
15
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2.6.6.2.1 Ilopsinox padoTsl

2.6.6.2.1.1 Ilomauya nuraHus M HAYAJILHAS MHAIMAJIN3ANMSA

Bx1tounTh ceTeBO BBIKIIOYATENIP Ha MOJAYJIE NMHUTAHHUS KOHTPOJUIEpA, HA JIUIEBOM TaHEIH
KOTOPOr0 JOJDKEH BKIIOUMThCS uHAuKaTop "+24V". Haunercs unummanuzanus HII u monyneit
KOHTpOJIIEpA.

[To 3aBepmieHWI0 WHUIMATH3AIMM KOHTpOJUIEpAa WHIMKAIMS HA MOJAYJE JOJDKHA
COOTBETCTBOBATh paboueMy peKuMy.

Cnenatp B hopMyIisipe Ha KOHTPOJIJIEP OTMETKY O Hayajie 3KCIUTyaTalluH.

2.6.6.2.1.2 IlIpoBeaenue u3mepeHuit

N3mepenne 3Hau€HUsI BXOJITHOT'O CUTHAjIa aHAJIOTOBOTO TOKA M HAIIPSIKEHUsI aHAJIOTOBOI'O TOKa,
€ro HWHTErpupoBaHHE U TMpeoOpazoBaHue B MHUPPOBOKM KOJI MPOU3BOAUTCS aBTOMATHUYECKU
0 3JI0)KEHHON B Mopayne mporpamme. [lapamerpsl pa®oThl Moayns (BpeMsi MHTETPUPOBAHUSA)
3a/1a10TCS IEHTPAIBHBIM MTPOLIECCOPOM MPU UHULIHMAIIAZAIUN MOTYIIS.

BrixogHble naHHbIE MOAYJS NEpeNaloTcs B ILEHTPAIbHBIM Ipoleccop Mo HHTEepdeicy
(MarucTpann) KOHTpOJUIEepa.

3HavYeHHE BXOJHOIO HAIPSOHKEHUS BBIACTCA HEMOCPEACTBEHHO B BOJbTax B (opmare
C ILIaBarolIey 3anITOM.

[TonyueHHble 3HaueHMs JUIS KaKAOTO BXOJAa MHTETPUPYIOTCS C INPUMEHEHHUEM (HIbTpa
IIEpPBOrO MOPsAJIKA [0 pacueTHO Gopmyie (2.6):

Valuecur = (1 - Coefficient) * Valueprev + Coefficient * Value, (2.6)
rae Coefficient — ko3 duLueHT MHTErPUPOBAHMUSL, 3aJAHHBIN B [TapaMeTpax;
Value — 3HaueHue, MOIy4EHHOE OC/IE IPUBEACHUS K TOKY MJIM HaIlPSKEHUIO;

Valueprev — pe3yibTHupyolee 3Ha4€HNUE, BBIYMCIICHHOE HA IPEABIAYIIEM Iare.
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2.6.6.3 Texnuueckue xapaxkrepuctuku moayJei TA 721

Texunueckue xapaxkrtepuctuku wmonyinedn TA 721 2IDC u TA 721 4IDC npexacrasieHsl
B Tabnuue 2.47.

Taboauna 2.47 — Texuudeckue xapakrepuctuxu moayJaeid TA 721 2IDC u TA 721 4IDC

En.
HanMeHoBaHMe XapaKTEePUCTHKH M 3HaueHue
oT munyc 10
1 JInama3oH u3MepeHUs HAPSHKEHUS TOCTOSTHHOTO TOKA B
1o roc 10

2 BXxomHOe  CONPOTHBICHHE B  PEXKUME  HU3MEPEHUS MO 1.0
HaIpPSKEHUS TOCTOSTHHOTO TOKa, HE MEHEe ’
3 mama3oH u3MepeHHs MOCTOSHHOTO TOKa:
-1 OT MUHYC 5 J10 IUTIOC 5

MA yeo
- 1II oT munyc 10 no mmroc 10
— I oT munyc 20 o mtoc 20
4 BxomHOE  CONPOTHBJICHHE B  pEXKUME  HU3MEpPEHUs
MTOCTOSIHHOT'O TOKA JIJIsl TUAITa30HOB:
-1 kOM 1,00
- 1I 0,50
— I 0,25
5 Ilpeneinst JIOITyCKaeMOM OCHOBHOI1 MPUBEACHHON o 40.15

0
MOTPENTHOCTH U3MEPEHUS, He Ooee ’
6 Ilpenensl nmomyckaeMOW  IPUBEIEHHOM  MOTPEIIHOCTH o 403
0

WU3MEpPEHHS B pab0OYMX YCIOBHIX dKCIUTyaTalluu, He Oojee ’
7 KosddunueHT momaBieHUs MOMEXH HOPMAJIBLHOTO BHU/IA, B 40
HE MCHCE
8 Koadodunuent nogasneHus moMmexu oo1ero Buaa, He Meuee| b 90
9 3HaueHue 1ONYCTUMOI Meperpys3Ku o BXojaaM, HE MEHEe % 50
10 HampskeHue rajibBaHMUYECKOro paszaeneHus (3p@exkTuBHoe
3HAQUCHHE) MEXAY BXOJaMH, MEXKIy TpyNmaMu BXOJI0B| B 500
1 KOPIyCOM
11 JIuckpeTHOCTh MpeoOpa3oBaHUsI BXOIHOTO HAIPSIKEHUS, uB 3.0
He Ooliee ’
12 Tlepuoa nuckpeTusanuu MC 5
13 TloTpebnsiemast MOIITHOCTH TIO IIETISIM TUTaHUs, He OoJee Bt 7
14 T"aGapuTHbIe pa3Mepsl, He Ooee MM 25%193x143
15 Macca, He OoJtee KI' 0,6
16 /lnama3oH pabouux TeMIeparyp °C ot 0 1o ruroc 60
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2.6.7 MoayJab anajorosoro Beoaa TA 734

Haznauenue mopaysnei anajgoroBoro BBogia paccMoTpeHo B 2.6.1.
VYcnoBHOe 0603HaueHue Moy aHanorosoro Bojaa TA 734 paccmorpeHo B 2.6.2.
KoncTpykuust Mmoaysei aHaJloroBoro BBojia paccMoTpeHa B 2.6.3.

Mopyns TA 734 npencrasnen B ucnonnenusix TA 734 2IDC u TA 734 41IDC.

2.6.7.1 YcrpoiicTtBo u padora moayas TA 734

2.6.7.1.1 CrpykTypHas cxema

CrpykrypHas cxema moayieit TA 734 npeacrtaBiieHa Ha pUCYHKE 2.66.

4 o
UL TPYIIIA 1 ﬂ 1H
IN1+ — T+ YI'P 1
vD N —] 3 MK |—= rsomn
< P
. D Ag ~—— RS-422
FU2 I"‘U
IN1- — UIIJI- o 5
wou | B
3 3 _
)
N2+ < T'PVIINIA 2 =
SHLD2 <— g
=
IN2- <«— <::> E
Z
IN3+ < CPVIIIIA 3 =
SHLD3<— g
IN3- <« E
[
N4+ «— TPYIIMA 4 =
SHLD4<—]
IN4- <— )

Pucynok 2.66 — CrpykrypHas cxema moayas TA 734

2.6.7.1.1.1 Amnaaoro-uudposoii npeodpazoarenn AL

"AIII" npegHazHaueH 1)1 peoOpa3oBaHKs BEIMYUHBI BXOJHOTO CUTHAJIA TTOCTOSTHHOTO TOKA
B IIOCJIENOBATENILHBIN JBOUYHEINA KOI.

AITI ka’ka0ro N3MEpUTENBHOIO BXOJa COAECPHKHUT:
— O3JIEMEHTHI 3alTUThI OT neperpy3ok nmo Bxoxy ("VD", "FU1" u "FU2");
— wuctouyHukH nutanus aaruuka ("UILA");

— BXOAHO! IYHT Rum;

159



Pykoeodcmeo no akcrnsyamayuu

— wuHrerpainsubid AT

— HCTOYHUK ornopHoro Hanpspkenus ("UOH");

— YCTpOMCTBO ranbBaHuuyeckoi paspsasku ("YI'P");
— wucrounuk nutanus ("UIT").

[Ipu u3MepeHHH TOK MUTAHHUS AATYMKA, SBJSIOUIMIICS H3MEpsieMbIM CUTHAJIOM, MPOTEKaeT
yepe3 BXxoaHOM pasbeM "X7" monyns ucnonHenus TA 734 4IDC ("X9" monyns ucnojgHEeHHs
TA 734 2IDC), npenoxpanutenu "FU1" u "FU2" (npemoxpanutens "FU1" mns ucnomHeHus
TA 734 2IDC), cra6wmmzaropst "WIA+", "HIA-" wu wmyar Rm, o6ecneuynBarommuii
npeoOpazoBaHue BXOJHOTO Toka B nauddepeHunanbHoe HampspbkeHue. V3mepsieMblil cUTrHami
(manpsxenue) nocrynaet Ha Bxoasl "ALIT".

"AIIT" mpou3BoaAMT mpeoOpa3oBaHUE HM3MEPSIEMON BEIUYMHBI B JBOMYHBIA IUGPOBOH KO,
1M poBy0 GUIbTPALUIO AAaHHBIX M UX nepenady B "MK" uepe3 y3en rajabBaHUYECKOH DPa3BsA3KH.
"AIII" BbIONMHEH MO MPUHIUITY JAEJIbTa-CUIMa MOAYJALIMU M MMEET paspelieHue 24 IBOMYHBIX
paspsina. IlpeoOpazoBanue mnpousBoautcs ¢ uyactorod B npenenax or 102 go 104 orcuéros
B CEKYH]Y.

"UIIA" npemHazHaueHbl JUisi CTAOWIM3AlMU HANPSDKEHUS TUTAHUS U OTPAHUYCHHS TOKa
natyuka. Hanpspbkenue Ha kiemmax "IN+" u "IN-" cummeTpruHo oTHOcUTeNbHO KiaeMMbl SHLD.

Cxema 3amuThl OT MEPErpy30K MO BXOAY COCTOMT U3 OrpaHHUuMUTeNs HampsokeHus "VD"
u camoBoccTaHaBiuBaronuxcsa npeaoxpanurenein "FU1", "FU2" u npenHazHadyeHa s 3alllUThl
BXOJHBIX LIENEH OT BHEIIHUX MEPEHANPSKECHHIA.

"MOH" o6ecneunBaeT (GopMUpOBaHUE MPEIU3MOHHOTO BBICOKOCTAOMIBHOTO OIOPHOTO
HanpspbkeHus. OnopHoe HanpskeHue 3aaaet kodpuuueHT npeodpasoanus "ALIT".

Pesynbrar mpeoOpa3oBaHus B BHJE IOCJIEIOBAaTEIBLHOTO JABOMYHOrO kKoja uepes "YIP"
mogaercs Ha "MK".

[IluTaHue »>1E€MEHTOB H3MEPHUTEIbHBIX BXOJOB MOJIYJS OCYIIECTBIISIETCS IOCTOSHHBIM
HanpsbkeHueMm 5 B. "HIT" Bxoma "AIII" BeimonneHn Ha unTerpasibHoM DC/DC mpeoGpasoBarese
C raJIbBaHUYECKHUM pPa3JIeIeHueM BX0/1a U BBIXO/1a.

2.6.7.1.1.2 MuKpOKOHTpOJLIIep
"MK" BbInOAHAET QYHKIMU:

— ¢opmupoBanus curHanoB ynpasienus "ALI" u cunTeiBaHus pe3ysibTaTta MpeoOpa3oBaHms
o Bxogam "IN1"-"IN4";

— oOmeHa nHpopmManue ¢ EHTPAIbHBIM MPOLIECCOPOM 10 MarucTpaiu (IIMHE) KOHTPOJLIEPa;
— JMarHOCTHKHU paboTOCHOCOOHOCTH U (POPMUPOBAHUS CUTHAJIOB MHIUKALIUH.

MUuKpOKOHTpOJUIEp BBINOJIHEH Ha OCHOBE MHUKpompoleccopa. Ilporpammuoe obecriedeHue
Moxyis pazmemnaercs Bo Flash-mamsitu.

Onpenenenre BeNWYMHBI BXoaHoro curHaiga mno Bxogam "IN1"-"IN4" ocHoBano
Ha npeoOpa30BaHUM €r0 B ABOMYHBIN KOJ M BRIUMCICHUHU 3HaUYeHUs 1o popmyne 2.7.

W3mepenHble 3HaU€HUS BXOHOTO CUTHAaja B (hopMare JBOMUYHBIX LIEIbIX yncen (1Mo Tpu Oaiita)
110 MaruCTpaaIu KOHTPOJUIEpa MEPEAAIOTCS B MOYJIb LIEHTPAIBLHOTO MIPOLECCopa.

[TopkmiodyeHne BHENIHMX YCTPOWCTB K MHKPOKOHTpOJIEpY il oOOMEeHa JaHHBIMH
10 TIOCJIEIOBATEIbHOMY HMHTEpQeicy MpOU3BOAUTCS uepe3 pazbeM "X6" s HMCIOJHEHUS
TA 734 4IDC u "X8" nns ucnonnenus TA 734 2IDC. HaGop uCmoab3yeMbIX CUTHAJIOB JIOMYCKaeT
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MOJIKJIIOUEHHUE BHEIIHET0 YCTPOicTBa cCMHXpOoHU3auuu Ha ocHoBe GPS ycrpoiictBa Tuna AcutimeTM
Trimble. Ilporpammuas noanepkka oOMeHa OCYLIECTBIISETCS IPU 3arpy3ke COOTBETCTBYIOIIETO
nporpaMmMHOTro obecrieueHus B namsath "MK" momyss.

2.6.7.1.1.3 ¥Y3ea uHAUKALIAH

"UH" BoimonHeH Ha aByX cBetoguoansix wuuaukaropax: "P" ("PABOTA") — xpachoro
u 3enenoro neeta cBeueHus U "C" ("COCTOSAHHUE") — xentoro 1nsera ceeueHus. COOTBETCTBHE
COCTOSIHMSI MHAMKAIIUU U PEKUMOB pabOThl MOAYJISl TPUBEEHO B Tabnuie 2.48.

Tabauuna 2.48 — Unaukanust moayas TA 734

Nuaukarop CocTrosinye HHANKAINHA Pexum pabdoTbl Moayist

OHOBPEMEHHOE BKJIFOUEHHE WHIUKATOPOB
Copoc moyins npu

"P"u"C" kpacuoro "P" u xxenroro "C" uBeros N —
CBEUCHHS
"P" 3esIeHbIi 1IBET CBEYEHUSI, HETPEPHIBHO Pabouwnii pexxum (u3mMepeHue)
"p" KpacHslii BET CBEYEHHUS], IOCTOSTHHO ABapus Monyns
"C" JKenaTeIl IBET CBEYCHUA Nuunnumanuzanus Moayss

OTka3 cucTeMbl CHHXPOHHU3ALIUH
BpPEMEHHU
(aet cBsizu o TSIP unu NMEA)

Kenteiil uBeT CBCUYCHUA, MUT'aCT

HCH
¢ mepuogom B 0,5 ¢

2.6.7.1.2 Pesxxumbl padoThl MOLY.JIS

Moaynbs GyHKIHOHUPYET B ABYX pexkumax: "Muunuuanusanus' u "Padora".

2.6.7.1.2.1 Pexum "Ununuanuzanua"

WNuunnmanuszanus MOAYNsl IPOMCXOAUT MU MOoJaue NUTaHUsI Ha MOJYJb JINOO MPUHYAUTEIBHO
[0 CUTHAy C UEHTPAJIbHOIO IIPOLECccOpa B CiIy4ae, €CIM LEHTPAIBHBIA IPOLIECCOP ONMPENEIUII
HapylIeHUs B QYHKIIMOHUPOBAHUHU MOYJIS.

B npouecce nHMIIMANIN3aUU TPOUCXOIUT TECTUPOBAHUE OCHOBHBIX y3JI0B MUKPOKOHTpOJLIEpa
u Bxogo0B "AIII" u 3anuch B MOAYNb TApaMETPOB pPexKUMa pabOTHI.

[Ipu ycraHoBke mnepeMblYKM Ha MThIpeBOl coeaumnutenbs "XK1", pacnonokeHHbIH MOJ
JULEBOM NaHeNblo, MOAYJb NpPU MOJa4Ye MUTAHUS NEPEXOAUT B pexuM "3arpyska’, B KOTOPOM
MIPOU3BOJUTCS 3arpy3ka MPOrpaMMHOIO oOecreyeHus] MpHU MPOU3BOJACTBE U HCIHBITAHUAX MOJIYJIS.
[Tonoxenue mreipeBoro coeaunutens "XK1" nokazano Ha pucynke 2.67.
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Pucynok 2.67 — Cxema pasmemieHust ITeipeBoro coenuuutest XK1 monysast TA 734
HA MeYaTHOH mJiaTe

IIpu paGore MoayJisl B COCTaBe KOHTPOJLJIEpPa HA MeCTe IKCIIYyaTAllMH NepeMbIUKa
¢ coequuuTes "XK1" noikHa ObBITH cHATA!

2.6.7.1.2.2 Pewxum "PaGora"
Pexxum "PadoTa" SBISICTCS OCHOBHBIM PEKHUMOM PaOOThI MOIYJIS.
B xone nukna "U3mepeHune" MUKPOKOHTPOJIIEP HMPOU3BOAUT MpeoOpa3oBaHUE U3MEPSIEMbIX

CUrHajioB 1o wu3MmeputenbHbiM Bxojgam "AC1"-"AC4" B JABOMYHBIA KOA U ONpEecHUE
JIOCTOBEPHOCTH JIaHHBIX IIYTEM TeCTUpOBaHUsI paboTocrnocoOHocTH BXxon0B "AILTIT".

PaboTocnocoOHOCTh U3MEPUTENBHOIO BXOJa ompenensercs no (GopMmary JaHHBIX, YATAEMbIX
u3 "AHII" u Outam coctosiHus NpeoOpas3oBareis B pa3Hble MEPUOJbI LIMKIIA U3MepeHus. B ciydae
oOHapyXeHHS aBapuu GOPMHUPYETCSl CUTHAI TUAarHOCTHKU 00 oTkaze Bxona "ALIIT".

IIpn Hamuuuum 3ampoca Ha BbIAAYy AAHHBIX IPOU3BOAUTCA BbIIAada PE3yJbTAaTOB BBIYUCICHUHN
U CaMOJMATrHOCTUKH B LICHTPAIBHBIN IIPOLIECCOD.

162



KoHmpounnep npozpammupyembiti JICU-TMK

2.6.7.2 Ucnioaib30BaHMeE M0 HAZHAYECHHIO

I[lepen a00bIM NOAKJIIOYEHHEM K MOAYJI0 32:KUM 3alIUTHOIO 3a3eMJIEHUS
KOMMYTanuoHHOH mnaHean TK goikeH ObITh 1NOACOEIMHEH K 3alIMTHOMY
NMPOBOJAHMKY, BUHT KpeIICHUS MOAYJS HA KOMMYTALUMOHHYK IaHeJb U BHHTbI
KpeIvleHHs UL EeBOH MaHeJ M MOAYJIsl JOJIKHBI ObITh 3aTAHYThI. Bce mMoaK/II0YeHUs
U OTKJIIOYEeHHS Hened K MOAYJII0 J0IYCKAeTCs MPOU3BOAUTH TOJBKO MOC/Ae CHATHS
MUATAKIIHUX HANPSKEHUN

He nonyckaercs npeBplilieHUE 3HAUEHUsI BXOIHOTO NepeHanpskeHus caoie 130 B.

Bo u36exanue BbIXO/JIa ITOJKIOYACMOT'0O JaTYHMKa U3 CTPOA HE ONOIMYCKACTCA CMCHA IOJIIPHOCTH
pu €ro NOAKIOYCHNHU K BXOJHBIM KJIIEMMaM MOAYJIA.

PacnakoBrsiBaHuE MOJYJIA MPOU3BOJUTCA B COOTBCTCTBUHU C II. 7.2.

Ilpu skcmimyaranum MoAyJs cielyeT coOaogaTh TpeOoBaHUS OE30IacHOCTH  COIVIACHO
paszeny 4 HacTOSILEro pyKoBOACTBA IO HKCILTyaTaI|H.

2.6.7.2.1 Ilopsaaok yCTaHOBKH

YcranoButh moayinb TA 734 na nanens TK B coOTBETCTBMHM ¢ MapKUpOBKOW Ha MaHENIU
B CIEAYIOIIEM MOPSAIKE:
1) 3auenuts MOAYNb 32 PUKCATOPHI C BEPXHEH CTOPOHBI MMAHETH.

2) HaxaTb Ha MOAYJIb C HUKHEW CTOPOHBI AJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS U MTaHEIH.

3) 3akpyTUTh BUHT KPETLJICHUS MOTYJIS.

2.6.7.2.2 IloaroroBka Kk padorte

1) IIpoBepuTth, UTO BCE MOAKIIOUYAEMBIE K MOAYJIIO LIEMH 00ECTOUYEHBI.

2) Ionkmrounth K pazséMy "X7" (miu "X9", B 3aBUCUMOCTH OT UCIIOJTHEHUS MOJYJIS) MOTYJIS
Lenu wu3MepsAeMblX curHanoB. HasnHaueHune koHTakTOB pasbéma "X7" ("X9") mnpuseneHo
B Tabauue 2.49.

Tabauna 2.49 — HaznauyeHue KOHTAKTOB pa3znéma " X7" ("X9")

HaumenoBaHnue nenu
Coeaunurennb Konrakr IIpumeyanue
TA 734 4IDC TA 734 2IDC
1 IN1+ IN1+ + [Turanusa matuamka 1
2 SHLDL1 SHLDL1 Okpan 1
3
4 IN2+ IN2+ + ITuranus natyuka 2
5 SHLD2 SHLD2 Okpan 2
Pozetka 6

DRB-25F

BapuanTt B 7 IN3+ - + Iluranus natuuka 3
8 SHLD3 — Okpad 3
9
10 IN4+ - + ITuranus naryuka 4
11 SHLD4 — OkpaH 4
12
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Hpoxonxenne Tadbauna 2.49

HaumMmeHoBaHHE IeTH
CoenuHure b Konrakr Mpumeyanue
TA 734 41IDC TA 734 2IDC

13
14 IN1- IN1- - Ilutanus matumka 1
15
16
17 IN2- IN2- - [Turanus narunka 2

Posetka 18
DRB-25F 19
BapuaHT B 20 IN3- - - [MuTanus naTumka 3
21
22
23 IN4- - - [Turanus natunka 4
24
25

Hasnauenne koHTakTOB pa3zbéma "X6" (rym "X8", B 3aBUCUMOCTH OT WCITOJTHEHHUS MOJIYJIS)
npuBeseHo B Tabnuue 2.50.

Tadauua 2.50 — HazHavyeHue KOHTaKTOB pa3béma "X6'" ("'X8")

CoenuHures b Konrakr HaumenoBanue nenu IIpumeuanue
1 —
2 RXD Ipuém (RS-232)
3 TXD [Tepenaua (RS-232)
4 _

Bunka DRB-9M —

papuant B 5 GND O6mwmii (RS-232)

6 -PPS Bxom —PPS (RS-422)
7 —
8 +PPS Bxox +PPS (RS-422)
9 _
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Cxema noAKIIIOUYeHUsI U3MEpUTENbHBIX 1eneil moayis TA 734 npencraBieHa Ha pucyHke 2.68.

TPYIIIA 1
1 N+ AN
4 mo- () ) Aareaiic 1
2 SHLDI |
T'PYIIIIA 2
Moayanb X7 | XP1 4 N2+ A=A +Un
TA 734 17 o ( ) ( ) : Iy JaTuuk 2
5 SHLD2 | | -Un
ov
I'PYIIIIA 3
7 INM ATTA B
»O
0 mn ()L I | AaTamk3
R v e
8 SHLD3 | -
I'PYIIIIA 4
10 N+ A~ - +Un
23 e |J 1] [ I | Aarmcd
11 smps T -Un
(P Kopmyc
—_

Bapuanmul nooknrouenus oamuuxa:

1) Ilpu nanuuuu s3xpana, u30aUpoBaHHo20 om Kopnyca oamuuxa (Jamuux 1);
2) [Ilpu nanuyuu cpeoueti mouxku numanus oamyuxa (Jamyux 2);

3) [Ilpu oonononsprom numanuu oamuuxa (amuux 3);

4) Ilpu nanuuuu na oamyuxe knemmovl «Kopnycy (amuuk 4)

Pucynox 2.68 — Cxema nmoak/i0ueHusi N3MepHUTEJbLHBIX Heneid Moay s ucnoanenust TA 734 4IDC

[Ipumevanue — Cxema MOAKIIOUCHUS HU3MEPHUTEIBHBIX II€NEH MOMYIS MCHOJHEHUS
TA 734 2IDC anajornysa.
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2.6.7.2.3 Tlopsnok padoTsl

2.6.7.2.3.1 TIlopaya nmuTanus M HAYAJILHAS MHAIMAJTA3AN A

BK110YnTE CETEBOM BBIKIIIOYATENIP HA MOAYJIE MCTOYHUKA MUTaHUS KOHTposuiepa. Ha nuieBoit
MaHeJI WCTOYHHMKA MHUTAHMS JOJKEH CBETHTHhCS MHAUKATOp "+24 V" W HayaThCsd MHUIMATH3ALUA
[EHTPAJIBHOTO MPOIECCOPa U MOAYJICH KOHTPOJUIEpa.

[To 3aBepumieHWI0 WHUNMATH3AIUN KOHTpPOJUIEpAa WHAMKAIMS HA MOAYJIE JOJDKHA
COOTBETCTBOBATh paboueMy peKUMYy.

Crnenatp B hopmyiisipe Ha KOHTPOJIIEP OTMETKY O Hayajie 3KCIUTyaTaluH.

2.6.7.2.3.2 IlpoBeneHue nu3MepeHuii

N3mepeHue 3Ha4eHUs BXOJHOIO CHIHajla MOCTOSIHHOTO TOKa M MpeoOpa3oBaHue B U(POBOI
KOJ MPOMU3BOAUTCA AaBTOMATUYECKH IO 3aJI0KEHHON B Mojayie mporpamme. [lapamerpbsl paGoThbl
MOZYJIA 33Jal0TCs LIEHTPAIBHBIM IIPOLIECCOPOM IIPU MHULUATIU3ALUHA MOLYJIA.

BreixogHble JaHHBIE MOMAYJSL TEPENaloTCs B ICHTPAIBHBIA Mporeccop Mo uHTepdericy
(MarucTpanu) KOHTpoJuiepa.

3HavyeHHE BXOJHOTO TOKA BBIIAECTCA LIETBIM IBOMYHBIM (TPEeXO0aUTHBIM) YUCIOM 03 3HaKA.
3aBUCUMOCTh 3HAU€HHUs BXOJHOTO TOKa OT BBIXOJHBIX JaHHBIX MOIYJSI OINpPEAesAeTCS
dbopmyroii 2.7:
N
Ix = —+ - Imax, 2.7)
724

Irac Ix — 3HadeHue BXOOHOT'O TOKa I10 BXOY, MA;
N — 3HaueHue BBIXOJHBIX JaHHBIX (HGC?ITI/I‘-IHOG 3H3‘ICHI/IG);

Imax = 25 MA — MakcHMalbHOE 3HAYEHUE IIKAJIbI, COOTBETCTBYIOLIEE MAKCUMAIBHOMY KOIY
24
ANII (277) u onpenensieTcss COOTHOLIEHUEM BEIMYMH ONOPHOro HanpsbkeHus Uonm U conpoTHUBIEHUS
mryHTa Ruo.

Juana3zon u3mMeHeHus BoIxo1HOTO 3HaueHus Ix — ot 0 (mpu N=0) go 25 MA (ripu N=224).
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2.6.7.3 Texnuyeckue xapaktepuctuku moayJs TA 734

Texnnueckue xapaxtepuctuku wmonyineii TA 734 4IDC u TA 734 2IDC npexacraBiieHbl
B Tabauue 2.51.

Tabauna 2.51 — Texuuueckue xapakrepucTuku moayas TA 734

HanMeHoBaHHE XapaKTEePHUCTHKH En. u3m. 3HavyeHue
1 KonnuecTBO raibBaHUYECKU pa3eieHHBIX BXOJ/IOB:
—TA 734 4IDC IIT. 4
—TA 734 2IDC IIT. 2
2 Jlnana3oH U3MEPEHUH MOCTOSTHHOTO TOKa MA ot 0 1o 20
3 PazpsgHocTh mpeoOpazoBanus ALIT IIB. pasp. 24
4 Bpewms npeobpaszoBanus AL MC 10
5 Ilpeneinsl nomyckaeMol OCHOBHOM IIPUBEACHHON ITOIPEIIHOCTH 9% +0.050
U3MEPEHHI MOCTOSHHOTO TOKa ° ’
6 Ilpenensl nomyckaeMol MPUBEACHHOMN MOTPEITHOCTH
U3MEPEHUI MOCTOSIHHOTO TOKA B pab04MX yCIOBUIX % +0,075
JKCIITyaTaluu
7 BXoaHOE CONPOTUBIICHUE TPU U3MEPEHUHU TTOCTOSIHHOTO TOKA KOM 0,110 £ 0,005
8 HanpsbkeHue nuTaHus JaTyuka B ot 21,6 10 26,4
9 Orpanuyenue 1o TOKY B IIeNH JaT4HKa, He Oosee MA 50
10 3HayeHue JOMYCTUMON NEPErpy3KH 110 BXOJaM Ipu oOpbIBE B 130
JaTYMKa, HE MEHee B
11 KoaddumuenT nonapnenus cuH(pa3HOro CUTHaNA, He MEHee nb 80
12 KoadhdumuenT nomapieHus moMexu oOIIero Buaa, He MEHee nb 90
13 HamnpsoxeHue raibBaHMYEcKOTo pasnaeienus (3¢ hekTuBHOe
3HAYCHUE):
— MEXy BXOJaMHU B 500
— MEX/y BXO/IaMU U KOPITyCOM B 500
14 TlotpeGasiemass MOIITHOCTH 1O LIETISIM IMUTaHUS, HE Ooiee Bt 7,5
15 T'aGapuTHbIC pa3mepsl, He Ooee MM 25%193x143
16 Macca, He 6omee KT 0,6
17 Jlnama3zoH pabouux TeMIeparyp °C ot 0 o mtoc 60
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2.7 Moaysiu u3MepeHnsi CATHAJIOB TEPMOIIApP U TEPMOCONIPOTHBJICHUI

2.7.1 Haznayenue Mmoay.Jiei

Monynu u3MmepeHus curHajioB Tepmomap u  TepmoconpotruBieHuit  TA 712 8IDC
u TA 712 16IDC npengHazHaueHbl [ M3MEPEHHUs, HOpMalIM3alMd M OOpabOTKU CUTHAJIOB
OT JaTUYMKOB TEMIIEPATyphl, a TaK K€ CUTHAJIOB MOCTOSHHOTO TOKA WJIM HANPSIKEHUS MOCTOSHHOTO
TOKa B cocTaBe KoHTposiepa DJICU-TMK.

Moynu u3MepeHusi CUTHAJIOB TEPMOIIap U TEPMOCOTIPOTHUBIICHUH MOAIEPKUBAIOT CIEAYIOIIHE

GyHKIMY:
— KOH(UI'ypHpOBaHHUE THIA 0OpaOaTHIBAEMBIX CUTHAJIOB;
— HACTpOWKa BPEMEHH MHTETPUPOBAHUS CUTHAJIOB;
— CHHXPOHHBIN ChEM JIaHHBIX;
— HIPHUCBOCHHE METKH BPEMEHH;
— HAcTpOHKa NEPpUOANYHOCTH CAMOKAINOPOBKH;
— LMKJIAYECKas Iepeaayda JaHHbIX;

— JMAarHOCTUKa COOCTBEHHOU pabOTOCTIOCOOHOCTH U COCTOSIHUSI BXOJIOB.

2.7.2 YciaoBHOe 0003HAYEHHE MOTYJIEi

VY cn0BHOE HaMMEHOBAHME MOAYJIEH M3MEPEHUs CUTHAJIOB TEPMOIAP M TEPMOCOINPOTHUBIICHUI
koHTposuiepa DJICHU-TMK B 3aBUCMMOCTH OT UCIIOIHEHUSI (OPMUPYETCSI CIEIYIOIUM 00pa3oM:

Mopyab T|A|712 XX| I | DC

T — o6o3HaueHNe ceprun KoHTposuiepoB IJICU

A — QyHKITMOHAIEHOE Ha3HAYCHUE MOTYJIS (QHATIOTOBBIN)

[NopsinkoBeIif HOMEP pa3padOTKU

KonndecTBo BXOAHBIX cUTHAIOB (8 niu 16)

Tun curnana:
I-Bx01

Bun curnana:
DC — nocTosIHHBIN TOK

[TonHoe HamMeHOBaHUE MOJIYJs 00pa3yercs M3 YCIOBHOIO HAWMEHOBAaHUS M 00O3HAuCHHs
TEXHUYECKUX YCIOBUMU.

[Ipumep monHoro HaumeHoBaHus monayisi: Konmponnep npocpammupyemoiii I/ICH-TMK.
Mooyne TA 712 8IDC TY 4210-001-79207856-2015.
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2.7.3 Koncrpykuust Moay.Jieit

Ha pucynke 2.69 mpencraBieH BHEIIHMM BUI MOAYJIS H3MEPEHHS CUTHAJIOB TepMoIap
u TepmoconporuBieHnii Ha npumepe monyins TA 712 8IDC c onucanueM 53JIEMEHTOB JIMILIEBOU
MaHEJH.

Mooyne TA 712 8IDC
~ Obo3nauenue mooyns

Hnouxamopul
COCMOSAHUSL MOOY /IS

Bxoomnoii pazvem

PucyHok 2.69 — BHemiHuii B MoayJied M3MepeHusi CHTHAJIOB TepMONap M TepMOCONIPOTHBJICHHIA

Monynb MMeeT KOHCTPYKLMIO, AHAJOTUYHYI0O KOHCTPYKLUMHU (PYHKLIHMOHAIBHBIX MOAYJEH
KoHTpoJuiepa nporpammupyemoro DJICU-TMK, u coctout u3 neyaTHOM mjiaTbl ¥ METANINYECKOIO
KopIyca.

Ha nnneBoit maHenu MoIyssl paciosiaratoTcsi 3JIEMEHThl KOMMYTAllUU U MHIUKALUU:

— BXOJHBIC Pa3bCMbI:

o "X28" mng ucnonnenus TA 712 8IDC;
o "X29"wu "X30" nua ucnonuenus TA 712 16IDC;

— CBETOJMOJHBIE UHIUKATOPHI cocTosiuus moayisa "P" u "C".

Ha 3agHeil creHke MOAyJsl HAXOAMUTCS Pa3beM [JIsl YCTAHOBKHM MOJYJSI HA KOMMYTALIMOHHYIO
nanens TK 1 mogkimtouenus Kk MarucTpainy (IKUHE) KOHTPOJLIEPA.

3amuTHOE 3a3eMIIeHne MOyl 00pa3yeTcss MyTeM JIEKTPUUYECKOr0 KOHTaKTa HIKHEH 3aHei
IJITAHKA MOJYJIS € 3a3€MIISIOLIEH IIIAaHKOKM KoMMyTauuoHHOM nanenu TK mpu 3akpydnBaHuM BUHTA
KpeIJIeHUs MOIYJIs K ITaHEel!.

s monxioueHusl BXOAHBIX CUTHAJIOB K MOAYNIIO NpenHasHaueH kabenbp KA712. Buemnuit
Bua Kkabens Ha npumepe KA712-X28 (cBoOOIHBIE KOHIIBI C OJIHOM CTOPOHBI, BHJIKA — C JPYTOM
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CTOpOHBI) TpuBeneH Ha pucyHke 2.70 (koHctpykiuus kabemerr KA712-X29 u KA712-X30
aHaJIOTUYHA).

XP1

bR
o

1Du+20

205

L+50=

XP1(Bunka DHS-44M)

hﬂ}

Pucynox 2.70 — Buemrnuii Bua kadens KA712-X28

4/ N, TopkmiodyeHne BXOIHBIX CHTHAJIOB K Moayito TA 712 MOXHO TakXke peann3oBaTh
'“ Yyepe3 BBIHOCHOW KJIEMMHBIM OJIOK M Kalenb, MpeaHAa3HAYCHHBIA JUIS TOKIIOYCHHUS
MOAYJS K BBIHOCHOMY KJIeMMHOMY Osioky. MHbopmarus i 3aka3a IpUBElIECHA

B puioxenuu [
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KoHmpounnep npozpammupyembiti JICU-TMK

2.7.4 YcrpoiicTBo u padora moayas TA 712

2.7.4.1 CTpykTypHasi cxema

CrpykrypHas cxema monyist TA 712 npexacrasiena Ha pucynke 2.71.
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Pucynox 2.71 — CtpykrypHas cxema moayJs TA 712
B cocraB Moy BXOJsT:

— OAMH WM JBa a”ajoro-uu@posbix npeodpazoBatens ("AIII") B 3aBucumMocTH
OT UCIIOJIHEHUS;

— wmukpokoHTposuiep ("MK");

— y3en unaukanuu ("UH").
2.7.4.1.1 Amnanoro-uugposoii npeodpaszoBare/ib

"AIII" npennazHayeH A NMpeoOpa3oBaHUs BETUYHMHBI BXOJHOTO HEMPEPHIBHOTO CHUTHANA
o 8 raJbBaHUYCCKU CBSI3aHHBIM BXOJaM B IIOCICAOBATCIbHBEIM ABOMYHBLIA kox. "AIIIL"
st ucnionHenus: TA 712 8IDC cocTouT U3 OJHOM TrajibBaHWMYECKH pa3BsizaHHON rpynmbl, AL
g ucnonHeHus TA 712 16IDC — u3 1ByX rajJbBaHMUYECKH pa3Bsi3aHHBIX TIPYMI 110 8 CUTHAJIOB.
Kaxapiit kanan "AIUI" conepxur:

— koMMmytartopsl Bxoz0B ("K");

— partuuk temneparypst ("AT");

— uHTerpansaeiid AL,

— ycTpoiicTBO ranpBanndeckoi passssku ("YI'P");

— wuctounuk nutanus ("UIT").
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Pykoeodcmeo no akcrnsyamayuu

KoMMyTaTopbl BX0/10B IIpeIHA3HAYEHBI ISl CAHXPOHHOI'O MOJKJIIOYEHHSI BXOJHBIX KOHTAKTOB
KAHAJIOB HU3MEPEHHs K COOTBETCTBYHOIIMM BxoxaM wuHtTerpansHoro AIIL.  VYiopasnstores
MUKPOKOHTposuiepoM yepe3 "YT'P".

JlaTuuk Temmeparypbl IpeiHa3HaueH Il M3MEpPEHUs TeMIepaTypbl CBOOOJHBIX KOHIIOB
TepMonapsbl.

Wnrerpanbusiii AIII  nmpencraBnser co0oil  miecTUKaHANbHBIM X-A  aHanoro-nudpoBoi
npeoOpaszoBarenb. CoAepKUT BCTPOEHHBIM MaTeMaTHUecKuid (GUIBTP M HCTOYHUK TOKa JUIs
TepMoMeTpa conpoTusienud. Paspsanocts AL — 16 6urt.

Pesynbrar mpeobpazoBaHus B BHUJE MOCJIEI0BATENILHOTO JABOMYHOIO KOJa 4Yepe3 YCTPOICTBO
rasibBaHnueckoil passssku ("YI'P") nonaercs Ha mukpoxkonTposuiep ("MK").

[luTaHue 371€MEHTOB KaHAJOB MOJYJIS OCYILECTBIISIETCS OJHOMNOJIAPHBIM HamnpsbkeHuem 5 B
noctossHHOro Toka. Mcrounuk nurtanus ("UII") kamana "AIII" BBIMOSHEH Ha HMHTETPAIBHOM
DC/DC npeobpazoBaTelie ¢ ralbBaHUYECKUM pa3/IeJIeHHEeM BX0/1a ¥ BBIXO/A.

2.7.4.1.2 MuUKPOKOHTpPOJLIEP

MUKpPOKOHTPOJUIEP BBHIMOJIHAET cleayomue ¢ yHKINU:
— yIpaBlieHuE KOMMYTaTOpPaMH BXOJIOB;

— QopmupoBanue curnanos ynpasieHust "AIII", cuutbiBanue pesyibTaTa npeoOpazoBaHus,
MHTETPUPOBAHKE U pacyeT 3HAYEHUS U3MEPSIEMOro CUrHajla 110 KaHajlaM U3MEpEHHUs;

— o0meH nHpopmManmei ¢ HeHTPaIbHBIM MPOIIECCOPOM IO MarucTpanu (I1He) KOHTPOJIepa;

— JIMarHOCTHKY paboTocrnocoOHOCTH U (POPMUPOBAHNUE CUTHAJIOB UHIUKALIUU.

MUKpOKOHTpOJUIEp BBIOJIHEH Ha OCHOBE MHUKpompoleccopa. IlporpammHoe obecnieueHue
Moays pazmernaercs Bo Flash-mamsaru.

W3mepenHoe 3HaueHWE BXOJHOIO CHUrHaja B (opMaTe yucesl C IUIABalolIed 3amsiTol Io
MarucTpajy KOHTpOoJuIepa NepetaéTcst B MOAYJIb LIEHTPAIbHOIO IIPOLEccopa.

2.7.4.1.3 Y3ea mHAUKAIUH

"UH" monmyns BBIMOJHEH Ha JABYX cBeTtoauoaHbix uHaukaropax: "C" ("COCTOSHHUE")
xentoro nseta ceeyeHus u "P" ("PABOTA") kpacHOTro u 3€71€HOro BETa CBEYCHUSI.

COOTBETCTBUE COCTOSIHHS HHIWKAOUU U PEIKUMOB pa6OTBI MOJAYJid ITPHUBEACHO B Ta6J'II/IHe 2.52.

Tabauua 2.52 — Unaukanus moxyasa TA 712

HNupuxarop CocrosiHue HHAMKALUHA Pe:xxum padoTsl MoayIs
S OnHOBpEMEHHOE CBEUCHHE C6poc Moy IpH
P"u "C WHJUKATOPOB KPACHBIM H YKEITHIM
POB Kp WHULMATIN3AI[IU
I[BETOM
ne" Kentolit IBET cBeUEHUS Oskuanue MHUIHATU3alun
"p" 3eneHbli IBET CBEUYEHUS (HEMPEPBIBHO) Pabounii pexum (u3mepeHue)
"p" KpacHublii iBeT cBeueHust (HEPEPHIBHO) ABapust MO YISt
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KoHmpounnep npozpammupyembiti JICU-TMK

2.7.4.2 Pe:xknMbl paboThl MOAYJIsI

Monyne TA 712 pyskuuonupyer B AByX pexumax: "WHununanuzanusa" u "Padora".

2.7.4.2.1 Pexum "Ununuanusanusa"

WMunnuanu3anys MOIyssl IPOUCXOAUT MPH MoJade MUTAHUS Ha MOAYJb JINOO NMPUHYAUTEIBHO
[I0 CUTHAJy C LIEHTPAJIbHOIO IIpOLEccopa B Cllydae, €CIM LEHTPaJbHBIM MPOLECCOp OMPENEIINI
HapyueHus B QyHKIMOHUPOBAHUU MOJTYJISL.

B npouecce nHumanu3zanuu NpouCcXoauT TECTUPOBAHUE OCHOBHBIX Y3JI0B MUKPOKOHTPOJLIEpa
u Bxoa0B "AIII", u 3anmuchk B MOIyJIb MApaMeTPOB PEKUMA PAOOTHI.

2.7.4.2.2 Pexum "Pabdora"

Pexxum "PadoTa" SBISICTCS OCHOBHBIM PEKHUMOM PaOOThI MOIYJIS.

B naHHOM pexrMe MUKpPOKOHTPOJUIEP IPOU3BOAUT NpeoOpa3oBaHUE HU3MEPSEMBIX CUTHAJIOB
[0 W3MEPUTENbHBIM BXOJaM B JIBOMUYHBIH KOJ M MHTEIPUPOBAHME pE3YJIbTATOB H3MEPEHUH.
[Tapamerp uHTEerprpoBaHus (Ko3pPUUMEHT (UIbTPA) U PEKUMBI U3MEPEHMS IS Ka)XJ0ro BXoJa
3aJjal0TCs B MapaMeTpax pexuma padoThl MO IPU MHULUAIU3ALUH.

[MogpoGHoe onucanre HACTPONKH MapaMeTPOB MOAYJIS JJIA KaXJI0T0 UCIIOJHEHUS MPUBEICHO
B nokymeHte «Kontposmiep mnporpammupyemsiii IJICU-TMK. PykoBoJICTBO MO MNPUMEHEHHIO
Yactp 1.».

2.7.4.3 AnnapaTHble nnepeMbIYKH

Hepequb M HA3HAYCHHUC aIlllapaTHBIX IICPEMBIUCK MIPEACTABIICHLI B Ta6J'II/ILI€ 2.53.

Ta6auna 2.53 — [lepeueHb 1 Ha3HAUYEHHE ANMAPATHBIX MepeMbIUeK

HITsIpeBoii cOeAMHUTEb Ha3znaueHnue nepeMbIYKH
"XK100" st 6noxupoBku WatchDog-talimepa
"XK101" Jlig nepexona Moayis B pexxuM "3arpyska" (boot)
"XK102" Hns nepeBona moayins B pexum "Kaandposka"

Cxema pa3mellleHUs1 3J€MEHTOB Ha ne4yaTHoW miate monyis TA 712 (ma mpumepe MOAYyIs
TA 712 8IDC) npeacraBieHa Ha pucyHke 2.72.
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Pucynok 2.72 — Cxema pa3MenieHus! 3J1eMEHTOB HA eYATHOM 1JjIaTe MOXYJIst
ucnoaHenus TA 712 8IDC

[Ipn ycraHOBKE meEpeMBIUKM MEXIy BbIBoJaMu IwThipeBoro coeaunutens "XK101",
PacIoIOKEHHOTO MO/ JIMIEBON MaHeNbio MOAYs (CM. pUCYHOK 2.72), MOJlyJIb IIPH HOJaue MUTaHUs
EepEeXoauT B pexuM "3arpy3ka’.

[Ipumevyanue — B pexume "3arpyska" BBINOJHSETCS 3arpy3ka MOpOrpaMMHOTO
obecrieueHus Mpy MPOU3BOACTBE MOIYJISI M €T0 UCIIBITAHUSX.

Ha pucynke 2.73 npuBeieH NpuMep YCTAaHOBKU TEPEMBIYEK MEXIY BBIBOJAMHU IITHIPEBOTO
coeqnuutensa "XK102".

olo| | XK101
o|o| | XK102

[MepemMbluxka
STeCHTETBEIET

MNepemMbiuka
—N\L?CTGHDBHEHG

Pucynok 2.73 — [IpuMep yCTAHOBKH NepeMbIUeK

Jns monyuenus goctyna K mTeipeBbiM coenuauTessiM "XK101" u "XK102" nHeobxommmo
BBITIOJIHUTD JIEMOHTAX BEPXHEH MMaHeIn MOAYJIS: OTKPYTUTD JIBa BUHTA U CHSTH €€.
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KoHmpounnep npozpammupyembiti JICU-TMK

B nporpaMmHOM ofecriedeHMM MOAYJs —pealM30BaHa TAKKe IOAJAEpKKAa palbOoThI
WatchDog-taiimepa. IIpu oTcyTcTBUM CBSI3U € LEHTPaJIbHBIM IIPOLIECCOPOM B T€UeHHUE 9 ¢, MOAYIb
MepeXoUT B pexkuM cOpoca o WatchDog-ralimepy.

VYnopasnenue cocrosHueM  WatchDog-Talimepa  OCYIIECTBISIETCS  yCTAaHOBKOM/CHATHEM
MepeMbIYKM MKy BbIBoJaMHu mThipeBoro coenuuutens "XK100", mis goctynma K KOTOpOMY
HE00XO0IMMO OTKPYTUTh YEThIpE BUHTA JIEBOI OOKOBOM MaHeIu MOAYIISI U CHATSH €€.

[IporpammHoe obecrnieueHrue MOAyYJsl cuuThIBaeT W nepenaer B curHaie Diag (WDT_Status)
cocrostnue nepeMbiuku WatchDog-taiimepa. Cocrosinue "0" cOOTBETCTBYET CHATOM MEPEMBIUKH, T.€.
WatchDog-talimep paszbmokupoBan. CoctossHue "1" yka3pIBaeT Ha TO, YTO IEPEMbIYKa HAJETa,
COOTBETCTBEHHO, WatchDog-Talimep 3a010KHUpPOBaH.

IIpu paGoTe MOaYJIsl B COCTaBe KOHTPOJLIEpAa HA MeCTe IKCIJIyaTAllM| MepeMbIYKH
co mrhipeBbix coeqnnutenei "XK100", "XK101" u "XK102" 10/kHbI ObITH
CHATHI!

2.7.4.4 Ucnoan3oBanue M0 HA3HAYECHHUIO

Ilepen 100BIM NOAKJIIOYEHHEM K MOAYJIO 32)KHM 3aIMUTHOIO 3a3eMJICHHS
KOMMYTAIlHOHHOM NMaHeJIH J0/KeH ObITh M0JCOeJMHEH K 3alIUTHOMY NPOBOJHHUKY,
BHHT KpeIUICHHsl MOAYJsl HA IaHeJb M BHHTBHI KpeIUICHHs JIHLIEBOH IaHeJIn
MOAYJIS1 JTOJIKHBI OBbITH 3aTAHYThbl. Bce NoOAK/I0OYeHMS W OTKJ/IOYeHHMS Lemneil
K MOAYJI0 [0NYCKAaeTcsd MNPOM3BOAWTL TOJABKO IIOCJH€ CHATHA MNHTAKIUX
HaNpPsSKeHU

ITpu »sxcrmryartanuu MoOJIyJs cienyeT coOnojgaTh TpeOoBaHUs O€30MacHOCTH COIIAaCHO
pazzeny 4 HaCTOSALIET0 pyKOBOJCTBA IO SKCILTyaTallluu.

HpOI/I3B€CTI/I paciiakOBbIBAHUEC B COOTBCTCTBUHU C II. 7.2.

2.7.4.4.1 Ilopsaaok yCTaHOBKH

YceTaHOBUTH MOAYJIb Ha KOMMYTAMOHHYIO MaHenb TK B COOTBETCTBUM C MapKHUPOBKOH
HAa TIaHEJU B CJIEYIOLEM IOPSIKE:

1) 3auenutb MOAYNb 32 PUKCATOPHI C BEPXHEH CTOPOHBI MMAHETH.
2) HaxaTb Ha MOAYJIb C HUKHEW CTOPOHBI AJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS U ITaHEIH.

3) 3akpyTUTh BUHT KPETLJICHUS MOTYJIS.

2.7.44.2 IloaroroBka Kk padorte

[IpoBepuTh, 4TO BCE MOAKIIOYAEMbIE K MOJIYJIIO IIENU 00€CTOUYCHBI.

Cxema noakJiroueHust u3MepuTenbHbIxX 1eneit moayinst TA 712 npencraBieHa Ha pucyHke 2.74,
Ha3Ha4YeHHE KOHTaKTOB pa3bEéMoB "X28" ("X29") u "X30" npuseneHo B Tabnuie 2.54.

[ToaKIr0UUTh LIETTH U3MEPSAEMbIX CUTHAJIOB!
— K pazbémy "X28" monyns ucnonnenus TA 712 8IDC ¢ nomouisio kabenss KA712-X28;

— Kk pazpémam "X29" u "X30" monyns ucnonHeHus TA 712 16IDC, coOTBETCTBEHHO,
¢ nomoInbio xkademeit KA712-X29 u KA712-X30.
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Pucynok 2.74 — CxeMa NoAKJII0YeHNS N3MePUTEIbHBIX Heneil MoxyJist
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Tabauua 2.54 — HaznauyeHue KOHTaKTOB pa3bemoB '"X28" ("'X29'")

"X30"

Coenunnren KonTakTt HaumeHnoBanue nenmu
1 Harmp. 1
2 Toxk BbIX. 1
3 Bxon 1
4
5 O0u.
6 Hamnp. 2
7 Toxk BBIX. 2
8 Bxon 2
9
10 O6.
11 Harmp. 3
12 Toxk BbIX. 3
13 Bxon 3
14
15 O6m.
Poserka DHR-44F o Hanp. 4
(na mevarno# mate XS200, 17 Toxk BbIX. 4
X5300) 18 Bxox 4
19
20 O6u.
21 Harmp. 5
22 Tok BBIX. 5
23 Bxon 5
24
25 O06m.
26 Hamp. 6
27 ToK BBIX. 6
28 Bxon 6
29
30 O6u.
31 Hamp. 7
32 Toxk BBIX. 7
33 Bxon 7
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Tadauua 2.54 — HaznaueHue KOHTaKTOB pa3bemoB ""X28" ("'X29'"), "X30"

Coepunnreib KonTakr HaunmeHoBaHue nenu
34
35 O6m.
36 Hamp. 8
37 Toxk BBIX. 8
38 Bxox 8
39
40 O6m.
41
42
43
44

Onna ranpBaHWYecKash TpyMHIa BXOJOB MOIYJS MMEET § OJMHAKOBBIX BXO0Ja H3MEPEHHS.
Ha pucynke 2.74 mnoka3aHO NOIKIIOYEHHE TEPMOMAaphl, TEPMOCONPOTHBICHUS U TEPMOJATUHKA
TOJIBKO K OJTHOMY BXOJy, XOTsl Ha MIPaKTUKE JOIYCKAETCs MPOU3BOJIbHAS KOMOMHAIIUS JTFOOBIX THIIOB
JATYMKOB Ha KaXKJIOM U3 BXOJIOB.
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Ha pucynke 2.75 mnpeacraBieHa cxeMa MOAKIIOUYEHHS [aTYMKOB TOKa (A1 MoOAyns
TA 712 8IDC). IloaknroueHne 1aTYMKOB TOKAa KpallHE jKeJIaTelbHO MPOU3BOAUTE Yepe3 KIEMMHBIH
6ok TB712A. I1pu sTOM rapanTupyercsi HanboJiee BbICOKast TOYHOCTh H3MEPEHUS.

PIN | UseT npoBoga Ha3sxnadvenue Aar-umm Toka
AT g 1 Benbii Hanp.1 e

2 KOPU4HEBLIR Tok abix. 1 F— 1§
3 3ENeHbLIN Bxog1
1 - A
5 BT BIA Obuy. 1 = =
5] CEpbIi Hanp.2 =
T POI0BLIA Tok Bhix.2 l— +
B CHHAR Bxog? 2]
9 e a
10 CHEIR b2 — i
11 HEepHbI Hanp.3 — +
12 thvoneToeLIn ToK BEIX.3 — m
13 1A/pD3I0BLIA Bxog3 =
14 — {
15 KPaCcHbIA/CMHWR Obw.3 T || .2
16 Gensiit/seneHeii Hanp.4 f— :ﬁ; ﬁ:? | Al4
17 KOpUYHEBBIA/3eneHbd | Tok Bbix.4 — ¥K3  XK12 —
18 Benui HenTLIA Bxogd — X4 XK13
it = XK5  XK14 -
20 KENTRIAKOPUWYHEBLIA Obu.4 — XKE  XK15 s
21 Benuii/cepuii Hanp.5 — XKT XK18 -
22 /KO PUHHEBEIA Tok Bbx.5 = — A xKs xk17
23 | .4 Genwit/posoewi Bxog5
24 —
25 BhlAKOpHHHEBRIA | O6Ww.5 — Ta7128M —
26 BenbicHuiA Hanp.6 —
27 KOpUHHEBBIA/CHHWA Tok Bbix.6 — +
28 CHEi Bxop 6 A XK1B
29 —

- 30 Kopu4HeBbiR/kpacHbi | Obw.6 —

3] 3 Gensid/HepHBIR Hanp.7 ==

o4 32 KOPUYHEBBIA/HEPHBIA ToK Bbix.7 =

~ 33 cepLii/aeneqtin Bxon?

g 34 -
35 HENThIHCepBRIA O6uL.7 —
36 PO30BLIN/IENEHLIA Hanp.8 e
37 HMENTEIAPOI0BBIA Tok Bbix.8 —
38 3ENBHbIRICHHKA Bxog8
39 f—
40 | [ xenThificuHmi ObuL8
41 —
42 —
43 —
44 —

Pucynok 2.75 — Cxema noaxkiioueHus 1aTunkoB Toka. Moayas TA 712 §IDC
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Ha pucynke 2.76 mnpencraBieHa cxeMmMa IMOAKIIOYCHHUS] JaTYAKOB ToKa (IUIsI  MOMIYIS
TA 712 16IDC).

PIN [ Liset nposoga Hasuauenue Larunrm Toxa
1 Genim Hanp.1 —
2 KOPWHHEBENA Tok Bbix. 1 —
3 3ENEHLIA Bxonl
4 -
5 HENTEIA 06w 1 —
5] cepbin Hanp.2 —
7 PO30BLIA Tok Bbix.2 —
8 CHHHA Bxon2
g —
10 KPACHLIN 062 —
11 YEPHLIA Hanp.3 —
12 hroneTossL A Tok Bhi%.3 —
13 CEpLIA/PO30BLIA Bxon3
14 -
(=1 = =
& 15 KPACHLIA/CUHWA ObuL3 —
z 16 Genwin/3eneHbn Hanp.4 — ﬁE; ﬁ:{g
- 17 KOpWMHEBLIW/3ENeHbid | Tok Bbix.4 e XK3  XK42
= =
- :g BenLIf/MenTeiA Bxond _-—1 xitd  XK13
- E XKS  XK14
20 KENTHIA KOPUYHEBLIN ObuL4 — XKE  XK15
21 Benbin/cepbid Hanp.5 — XKT XKAB
22 CepbiM/ KOPHYHERLIA ToK Bbix.5 — XKE  XKAT
23 DensIR/po30BkLIA Bxog5
24 —
25 | poaoBbld/KopudHessin | OBuLS — TB712-8A
26 BenLIAlCUHWA Hanp.6 —
27 KOPWYHEBLIA/CUHWA Tok Bulx.B — |
28 BEnbIA/KpACHBIA Bxon 6 g M0
29 —
- 30 kopUHHeBLIR/kpacHs | OBuLB —
o a1 Benbii/NepHbLIn Hanp.7 —
5': 32 KODUYHEBEI/YEDHEIR Tok Beix.7 —
5 33 CAO B/ ABMEH A Bxoa7?
34 —
35 HENTLIR CepLIA 067 —
36 PO30BLIR/IENEHLIR Hanp.8 —
37 ENTBIA/PO30BLIA Tok Beix.8 —
38 3eneHLIRICHHNA Bxoné
39
40 |4 menThipfcuui O6w.8
41 —
42 —
43 —
A4 —

Pucynok 2.76 — CxemMa noak/I04eHnst 1aT4ukoB Toka. Moayas TA 712 161DC

[Tpumeuvanue — Cxema nmomkioueHus K pazpbemy "X30" m "X27" anamormyHa cxeme
MOAKIIOUEHHUS K pa3bemy "X29".
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Ha pucynke 2.77 npencrasiena cxema noakiarodeHus: repmornap (s moayis TA 712 8IDC).

PIN n HaanaveHue Aaraueh TemMneparypel
1 Hang.1 =
2 Tox Brax. — =
3 Bxan
rl = » TC1
i O 1 =
i Hanp.2 =
7 Tk ey 2 — N
i Bixond
g - w TC 2
10 Db 2 =
11 Hanp.3 ==
12 ToK Beix. 3 == i
13 B
T4 22 —= » TC3
15 HOACHERICUHIR O3 =
16 BEN b 3ENEHbIA Hanp.4 —
17 KOpK{HeB0R 3eneHbl | Tox Bicd == 2
18 GEnbIR SanTA Brond :
20 HENTLIAKDpUYHEEsHA | Obud =
21 Benbit/cepsi Hanp.5 —
22 CEPBIAKODMY HBRIHA Tow Bisix.5 == +
23 E Genwi posoasIA Bran5
24 _ — = TC S
25 O30BGLIAKODWHHEBLIA | D6 5 =
26 B bIA] CHHMA Hanp.6 —
27 KO PEYHEBEIA CHHMA Tok Beix.6 — o
28 BenwinkpacHsA Bixon 6
29 — = TG 6
- 30 KOpMYHERRW KDACHIA | C6u.6 =
o 31 Bensi YyepHbliA Hanp.7 =
o 32 Kopu-HHERRIR YepHb | Tox aex. 7 — &
= ek CEDLA/IENEH IR Bron’
- a4 = = TCT
a5 WENTH A CEDbIA 8] T —
36 POA0BLIA/IENEHEIA Harip & e
e a7 HEN T A PO3CELIA Tox Boix. 8 == +
a8 SEMEHBIACHHKE Bxons
38 — = TC 8
ilﬂ Ll menTRRlcHHKA DG 8 =
|1 p—
42 -
43 —
44

Pucynok 2.77 — Cxema noakiaouenus tepmonap. Moayas TA 712 SIDC
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Pykoeodcmeo no akcrnsyamayuu

Ha pucynke 2.78 npencrapiena cxema noakirodeHus tepmornap (aus moayis TA 712 16IDC).

PIN | UseT npoaoga Haanaqemua [arumee TeMNepaTyps:
1 Bansii Hanp, 1 f—
P HOPWHHEEEIA Tk Bldx, 1 — &
3 3ENEHLIA Exonl
4 == — - TC 1
5 BT i Oau1 =
B CEpbIA Hanp.2 —
Fil PO30ELIA Tok Bbix.2 — %
[:] CHHUA B
E] e — = TC2
[i] KOECHEIR 05wWw.2 =
1 SEpHBIH Hanp.3 —
12 HAONETORLIA Tioke Bka¥. 3 — =
13 CaRpLIRPOIORLIA Bxogd
14 — = TC3
8 15 I} E2ACHHUA 06,3 —
% 16 DENLIAIIENEHEIR Hanp.4 —
a 17 Kopu-HeasIn e Tox Beix. 4 —= -
< [ G LIATHENT IR Bxond
[ — = TC 4
20 HENT R KopHHHEERIA [ O 4 =
21 | BenwinicapuIA Hanp.5 =
22 CEpbIR WHHEBDW | TOK BRiX.5 — "
23 G Ll POS0E kI Bxans
24 —_ »TCH
25 PO30BELITKOPHHHEBLIA| D6LLS -
26 BEnLIR/CUHKR Hanp.6 —
27 HOCHASHERSIACH A Tk Beix. G — i
2B GanLIAKpacHLIA Bxaon 6
76 — = TCE
an acHblA| 066 =
ﬁ 31 eI bl B H b Hanp.7 —
o 32 KOpU4YHEBLIAMNEDHBA | Tok By, 7 — "
~ a3 cephliffenaHsIR Buoal
b 34 = » TCT
35 HENThIW/CEpHIH Ow.7 -
36 PO AT 3EVE HsI Hanp.B —
ar HENTEIRDOI0BLIR Tok Bwix.8 = .
3B ENEHLI CHHHA Eixond
30 — TC &
40 | [ menTeidicuswi Q6w 8 =
41 —
42 =
43 —

Pucynok 2.78 — Cxema noakiaouenus tepmonap. Moayas TA 712 16IDC
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KoHmpounnep npozpammupyembiti AJICU-TMK

Ha pucynke 2.79 mpencraBieHa cxeMma MOAKIIOUEHUS JATUYMKOB HAMpPSOKEHHS (I MOIYINA
TA 712 8IDC).

PIN | LiseT npoBona Hasmauenwe | HATHMKH HAMPRKEHA
1 fensiA Hang. 1
2 KOPWIHEBLHA Tow Bea. 1 = +
3 IENSHBIA Bxoal — m
4 — -
5 R ThIA [T
[ Cephiin Hamp. 2
¥ POSOALIA Tox 8o 2 — *
8 CHHUM Bxon? e m
9 = =
10 KpaCHEH Dfw.2
11 HEPHB Hang.3
12 MONETOEbIA Tow @b 3 — +
13 CEPHLIA/PO30ELIR Broad —
14 = =
15 KPACHEIACHHAR Qb3
16 BIA/IENEHEIR Hanp.4

Fd HOpWYHEREIA 3aneHLIA | Tox Beix .4 — +

BEn LA HEnT s Broad — m

WENThIAKopUaHEELA | Db 4
BasiA CapLiA Hamp. 5

IR/ EDDMYHEB BIH Tow Bk, S =
Bensii/pooakd Broah —

0B LI KODHYHERLIA | O6W.S

iHE

BenuAicuHni Hanp. 6
HOPIYHE B G HHA Tor sue B — +
Ben A KDECHEIR Bxon & — m
E* EOpUHHERsIR KpacHER | OBuLG i
o Gensii'sepHbIA Hanp. 7
= KOPMUHERLIAMEDHEIR | TOK BRX.T | — +
§ CEPbIA/IENEHLIA Bxoorl —
AT TR a0 D67 =
[OAnE LA 3ENEHLIRA Hanp.8
HENTRIA/PO30ELIA Tok Boix. 8 — id
JAMTE H A CHHIAR Bxons — w
[ wenTeiRicunui Ofw,.8 3

ﬁtﬁéﬁﬁﬂ&!ﬁtﬁﬁﬂglﬁﬁﬂ%ﬂﬁﬁﬁﬁgéﬁ 3

Pucynok 2.79 — Cxema noak;a04eHus 1aT4nkoB HanpskeHus. Moayas TA 712 8IDC
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Pykoeodcmeo no akcrnsyamayuu

Ha pucynke 2.80 mpencraBieHa cxeMa MOAKIIOUEHUS NATYUKOB HAMPSOHKEHHUS (A7 MOIYIS
TA 712 16IDC).

T4H
Mo =T Hasnauenwe | DETHHEN HANDAREHEA
] el | DHTHATMHNG
1 Hanp. 1
2 KOPHYHEBEA Tow Bwis. ]
3 BENEHLIA Bxan?
4
] HENThIA o[
& b Hanp.2
¥ PO30RBIA Tow Bix 2
[ I CHHWA Braa?
2]
10 KPECHBH O 2
11 YBpHEIR Hanp.3
12 MONETOELIA Tow B 3
3 T; CEPBIADOI0ERIT Bxon3
:‘:: 15 KD aCHBR CHHAH O3
-5 16 Bansin3enensii Hang.4
§ 17 kopHMHeaEA3eneHLd | Tok Bk d
B | Benufi«enThIn Exagd
19
20 HENTEAKOpUHHEEEIR | D4
21 Benua/capsin Hanp.5
22 b/ RODMSHERLIA Tox Beix.5
23 BenkA poso kA Bxoas
24
25 PO30AEM KOpH-HESRW | D85
26 Db CUHWA Hanp.B
27 KO P YHEELIACHHWA Tok Bex. 6
28 HEAA Bxoa 6
2 28
4, 30 KopuueasinkpacHsia | Ofw 6
o X AensIAiepHbIR Hanp.7
% 32 WYHEBLIWMNEPHBIW | TOK BeiX, T
4 33 CEDLIAIENEHLIA Bxonr’
a4
35 | MENTeIN capnif o, 7
36 BbiAl3ENEHbIA Hanp.B
37 HENTHIA POA0B5IA ToK Beax. B
3B S8 H 1A CHHHA Bxanh
1)
40 |4 wenTeiicuHui (a5 ]1TH:}
41 —
42 I=
43 ) —

Pucynok 2.80 — Cxema noaxk;1oueHus JaTYMKoB Hanpsukenns. Moxyas TA 712 16IDC
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KoHmpounnep npozpammupyembiti AJICU-TMK

Ha pucynke 2.81 mpexacraBieHa cxema MOJIKIIOYEHHS TEPMOCOMPOTUBICHHH (U1 MOAYIA
TA 712 8IDC).

TATIZ B FIN HazHaveHwe AaT-wte TEMABRETYRR
B 1 Hanp.1 e
2 KODMYHBELIR Tok B .
i IeneHbIR Bxon = 1 RTD 4
5 HENTHIA OBy 1
[ capLh Hanp. 2 —
7 POAOBLI Tok Bui.2 - %
g CHHIA Bxop? = t RTD 2
10 KDECHbLIA Obuw 2
11 Bl Hanp.3 ==
12 roneTose Tok Bobe.d - %
] 3 CEDBIW ROIDELIA Bxond i 1 RTD 3
15 KDACHLIEWHIA 063
16 DenpiifIenaHp Hanp.4 =
17 M4HERLIAEENEHA | Tok B4 - xl_—
:‘Ig arhIA T b Bxond = 1 RTD 4
| 20 | f wentuilkopuiressi | 064
21 DenbiW/cepmn Hanp.5 =
22 a COpLRKOPWIHEBEIA | TOK BEILE m_—-
33 Ll GensRpoloBsn Bxons _—" t RTD &
25 D08 sIAKOpUUHeRRI | 0605
20 GEnE A CHHAR Hanp.6 T
27 KOPHHHEBBI CAHNA Tok Boix.B &
gg BenLa kpacHkm Bxog B _—,.- t RTDE
e 1] KOpHHEE0H/ Hbid | ODuL 6
£ 31 Benmi/yapHLil Hanp.7 L-
o 32 kopuqHeBsidapHLlil | Tox Boix.7 A '}_Té_—
E gi CEpLIA 3ENEHLIA Bxon? — t RTD 7
- 35 WENTHA/CEDRIA OBy 7
36 pPO30BLIA/IENEHEIR Hanp.8 —
37 HENTHI PO30BLIR Tok BB v &
38 SEHEHBIA/CHHIR Bxopl 1 RTD &
39 —
40 | senteidoubui OBbu.B
41 —
A2 L
43 -
44 —

Pucynok 2.81 — Cxema noakiaroueHust repmMoconporusiennii. Moayas TA 712 8IDC
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Pykoeodcmeo no akcrnsyamayuu

Ha pucynke 2.82 mpexacraBieHa cxeMa MOJIKIIOYEHHUS TEPMOCOMPOTUBICHHUM (1T MOAYIS
TA 712 16IDC).

PIN |LeeT nposoga Haznauenue Aaruwii TeMnepaTyps
1 Hanp.1 —
2 MHEBkH Tok Ebix. 1 ﬁ
i JENeHLIA Bxoal — t RO 1
. WENTHIA Qb1
i Hanp.2 —
z [Tocme? {1
g Bxop2 - | RTD 2
10 CHbI by 2
14 YEDHbIA Hanp.3 —
12 DWONEToBLIN ToK Bhix.3 ﬁ
13 CopLpoIoEsIR Bxog3 — t RTD 3
-4 15 KDACHLIACUHWA Obw.3
ﬁ. 16 Bensm3eneHbIn Hanp.4 —
e 17 KOpHHHEBLI2eNeHLIN | Tok Baix.4 ﬂ
P= = =
§ 18 BENbEA HEMTHIA Bxogd t RTD 4
18 I
20 WENTRIAKODWSHEERA | Obug 4
21 ||| Benwm/cepsii Hanp.5 —
22 E CapuR/KoprHesLd | Tox Buix.5 ﬁ
Ei il Bens poaoBp Bxons — t RTOE
25 O30BLIAKOpWYHEEEN | 06w 5
26 | Ld BansillcHHEi Hanp .6 —
27 mpm_HﬂHuﬁfw_Huﬂ Tok Bhix.B ﬂ
gg i BenueirpacHm Bxop & — i RTOE
30 KopkHHeamApacHeid | Obuy B
= 31 | L BenwiiuepHsii Hanp.7 —
= 3z KOPHYHEBRRMEpHA | Tox Bhix T ﬂ
a=| = 3
3 gg CEpLIAIENEHbIN Bxog 7 — i § RTD7
a5 WENTEIACEDEIR D, 7
EL PO30B LR/ 38N eIl Hanp 8 —
a7 MENTHIADOI0BRIN ToK Bbig.8 ﬂ
.'ilg FAMTEHLIACUHWA Bxond — 1 RTD &
40 | [d wenTuAcuHnA 6w, B
41 —
42 l—
43 —
44 —

Pucynok 2.82 — Cxema noax.iioueHusi repmoconporusiennii. Moxyas TA 712 16IDC
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KoHmpounnep npozpammupyembiti JICU-TMK

2.7.4.4.3 Tlopsinok padoTsl

2.7.4.4.3.1 Ilomaya nuTaHus ¥ HAYAJILHAS MHAIMAJIU3ANMSA

BxmtounTh ceTeBod BBIKIIIOYATEIh HA JIMIICBOW MaHENIM MCTOYHUKA IMUTAHUS KOHTpOJUIEpa.
Ha nuneBoit maHenn HMCTOYHWKA NMUTAHMS JIOJKEH BKJIIOYUTHCA uUHAuUKatop "+24 V" u HauaThcs
WHULHAIM3AIHS IEHTPATBHOTO MPOoIeccopa U MOIYJICH KOHTpoJLIepa.

[To 3aBepmieHWI0 WHUIMAIH3AIMK KOHTpOJUIEpa WHAMKAIMS HAa MOJAYJE JOJDKHA
COOTBETCTBOBATh paboueMy peKUMYy.

[Ipu mepBHYHOM HCIIONB30BAHUM MOAYJS CAENAaTh OTMETKY O Hadajie ero JKCIUTyaTaiuu
B (hopMyIsipe KOHTpOILIEpa.

2.7.4.4.3.2 IlpoBeneHue usMepeHui

W3mepenue 3HadeHMs] BXOAHOI'O CHUTHAlla, €ro MHTErpUpOBaHUE U INpeoOpa3zoBaHUE
B IIU(POBOH KOJ MPOU3BOAUTCS aBTOMATHYECKHU I10 3aJI0’)KEHHOH B Mojyse nporpamme. [lapameTpsl
paboTel MOAyJs (BpeMsl MHTEIPUPOBAHUS, PEKUMBI M3MEPEHUS Ul KaXKJO0ro BXO0Ja) 3aJaroTcs
LEHTPAJIbHBIM IIPOLECCOPOM ITPU MHULIMATIU3ALUU MOLYJIS.

Brixonnble maHHBIE MOAYJS TMEpeNaloTCsl B IEHTPAJbHBIA TIpoleccop Mo uHTepdeiicy
(MarucTpanam) KOHTposuiepa. 3HaueHne U3MEPEHHOW BEJIMYMHBI BBIIAETCS B popMmaTe ¢ IJIaBaromiei
3ansTo. EauHUIBI WU3MEpeHHs: IS HaNpsHKEHUs — BOJBT, M TOKa — MUJUIMAMIIED,
IUIS TEPMOCOTIPOTHUBIICHUHN U TepMomap — rpanyc Llenbcus.

bonee mogpoOHO mporeaypa NpPOrpaMMHOTO  KOH(DUTYpUpOBaHHUS MOAYJS — OINKMCAaHA
B nokymeHTe «Kontpoiep mnporpammupyemsiii DJICU-TMK. PykoBOACTBO MO HNPUMEHEHHIO.
Yactp 1.»
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Pykoeodcmeo no akcrnsyamayuu

2.7.4.1 Texuuueckue xapaxkrepuctuku moayJei TA 712

Texunueckue xapakrepuctuku wmoxayied TA 7128IDC u TA 712 16IDC  npencraBieHBl
B Tabnuue 2.55.

Tadauna 2.55 — Texuudeckue xapakrepuctuxu moxayJaeid TA 712 8IDC u TA 712 16IDC

HaumeHnoBaHnmne XapaKTepUCTUKH Exa. n3m. 3Hauenue
Jluana3zoH u3MepeHus HanpshKEHHs MOCTOSHHOTO TOKa B or 0 1o 10
BxojHOE COMPOTUBIICHHUE B PEXKUME H3MEPCHUS:
— HaIpsDKEHHS TIOCTOSTHHOTO TOKa, He MEHee MOwm 1.0
— TEMIIEpaTyphl C MOAKIIOUYCHUEM TEPMOIIAphl, HE MEHEe kOM 256’0
Jlnana3oH u3MEepEHHs MOCTOSTHHOTO TOKa MA ot 0 1o 20
Tpebyemoe CONPOTHBICHHE BHENIHETO ITYHTHPYIOMIETO PE3UCTOpa Oum 100
B PEXKHMME U3MEPCHUS TIOCTOSIHHOTO TOKA
[Ipenensr nomyckaeMoi NPUBEICHHOHN MOTPELIHOCTH U3MEPEHHS, HE
Oornee:
— B PEKUME U3MEPEHUS HATPSHKCHUS +0,20
— B pEKMME U3MEPEHHUS TOKA +0,20
— B PEKUME U3MEPEHUS TEPMOCOTIPOTHBIICHHS: %
0 ¢ HOMHWHAIBHBIMH CTaTHYECKUMH XapaktepucTukamu SO0M,
50IT u Pt50 (cm. Tabmuiy 2.56) +0,50
0 ¢ OCTaTbHBIMM HOMHHAJIBHBIMH CTATHYCCKUMH XapaKTePUCTHKAMU
(cM. Tabmmity 2.56) +0,40
[Ipenensl momyckaeMoil aOCONIOTHOW TOTPENTHOCTH U3MEPCHUN B
pEeXHUME U3MEPEHUS TEPMOTIAPHIL:
— TXK (tun L) (ot 0 1o mwrtoc 800 °C) +1,50
— TXA (tun K) (ot munyc 200 mo mtroc 900 °C) +2,00
— TXKH (tun E):
¢ ot munyc 250 go munyc 100 °C +6,00
¢ ot munyc 100 go mmroc 1000 °C +3,00
— TIII10 (tum S) (ot 0 mo mumroc 1700 °C) +2,50
— THH (tum N): °C
¢ ot munyc 250 1o 0 °C +4,00
¢ ot 0 g0 mroc 1000 °C +1,50
— TIIP (Tun B):
¢ ot uroc 250 mo mmroc 700 °C +5,00
¢ ot Turoc 700 mo mrroc 1800 °C +2,00
— TXKK (tun J) (ot Mmunyc 200 go mutoc 600 °C) +1,00
— TBP (tun A-1) (ot 0 mo mtroc 2500 °C) +2,50
— TIII13 (tum R) (ot 0 mo mtroc 1600 °C) +2,50
Hampsokenne — rampBaHudeckoro — pasgencHust (3¢ dekTuBHOE
3HaueHHe) MeXIy TpynmaMu BxoaoB wis TA 712 16IDC, BXogamu u B 500
KOPITyCOM
[ToTpebnsemas MOITHOCTE, HE OoJee Bt 5
TabGapuTHbIe pa3Mepsl, He Oosee MM 25x193x143
Macca, He 6osee KT 0,6
JlnanaszoH paboyux TeMmeparyp °C ot 0 1o ruroc 60
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KoHmpounnep npozpammupyembiti JICU-TMK

Monayns  obecrneunBaeT  mpeoOpa3oBaHME  CONPOTHBIEHHS ~ MEIHBIX,  IUIATUHOBBIX
U HUKEJEBBIX TepMoIlpeoOpa3oBarenell CONPOTHUBICHHS C HOMHHAJIBHBIMU CTATHUYECKUMH
xapakrepuctukamu (HCX) 50M, 100M, 500M, 5011, 10011, 50011, 100011, Pt50, Pt100, 100H, 500H,
1000H mo I'OCT 6651-2009 B 3HaueHME HANPSHKEHUS MOCTOSHHOIO TOKA WJIM IOCTOSHHOTO TOKA,
COOTBETCTBYIOLIEE TEMIIEpAType TEPMOMETPA CONIPOTUBIIEHUS B IMaa30Hax coryiacHo Tadmnuue 2.56.

[ToaxnroueHne TEpMOMETPOB COIIPOTUBIICHUS IPOU3BOJUTCS IO TPEXIIPOBOJHOM CXEME.

Tabanna 2.56 — /Inanazonsl npeodpa3oBaHusA

Tun n 0003HaYeHHe
° YcaoBHoe JAunana3on
TepMonpeodpazoBaTeJis a, °C-1 | RO, Om o
o0o3navenne HCX Temmneparypsbl, °C
CONPOTHBJICHUA
50 50M
Menbiit M 0,00428 | 100 100M oT MutHyc 50
1o roc 150
500 500M
50 5011
100 10011
IInatunoBki 11 0,00391
500 50011 oT Munyc 50
1000 100011 710 mtroc 500
50 Pt50
IInatuHoBeIi Pt 0,00385
100 Pt100
100 100H
Huxenesbiit H 0,00617 | 500 500H oT MuHyc 30
o miroc 150
1000 1000H
[Ipumeuvanus:
1 [loaxntoueHue TepMonpeodpazoBaTeiell JOHKHO MPOBOJANUTHCS IO TPEXIIPOBOAHON CXEME.
2 MakcuMaJibHO JIOMYCTUMOE COMPOTUBIICHUE KAXKJIOTO MPOBOJIHUKA TUHUU CBsA3U — 30 OM

Mopnyns Takxke obecrieunBaet npeobpazoBanue curnanoB tepmonap tuna K, L, E, S, N, B, J,
A-1 u R mo T'OCT P 8.585 B 3HaueHUs HaANpsHKEHHS MOCTOSHHOTO TOKA WJIM MOCTOSHHOTO TOKa,
COOTBETCTBYIOIIHME TEMIIEpAType pabouero KOHIa TEPMOIIaphl B 1UAa3oHax:

— ot munyc 200 go mtroc 900 °C — quig repmonaps! Thna K;

— ot 0 no umoc 800 °C — ans TepMonapsl Tuna L;

— ot munyc 250 go mitoc 1000 °C — gist repmonapsl TUoB E u N;
— ot 0 no umtoc 1700 °C — qy1st TepMmoniapsl TUna S;

— ot mmoc 250 no mmroc 1800 °C — ans Tepmonapsl Tuna B;

— ot munyc 200 no mroc 600 °C — qy1s Tepmonaps! Tumna J;

— ot 0 mo umtoc 2500 °C — gyst Tepmoniapel Tumna A-1;

— ot 0 no umtoc 1600 °C — qyst Tepmonapsl Tumna R.

IIpeoOpa3oBanue MNpPOM3BOAMUTCA B 3HAYEHUE BBIXOJHOIO CHUTHala, B (opmare uucna
C IUIaBarOLEH 3anaToi. EAMHULIBI U3MepeHus: I HaNpsKEHUs — BOJBT, U1 TOKAa — MUJUIMAMIIED,
JUIsl TEPMOCOIIPOTUBIICHUN U Tepmonap — rpanyc Llenscus.
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Pykoeodcmeo no akcrnsyamayuu

2.8 Moay.,iu aHAI0roBOro BHIBOA

2.8.1 Ha3znayeHnue MojayJieii aHAJI0r0BOr0 BbIBOJAA

Monynps ananorosoro BeiBojga TA 714 80 DC npennasHaueH aias GOpMHUpPOBAaHUS CUTHAJIOB
IIOCTOSIHHOTO TOKa WM HaIpsDKEHHs] MOCTOSHHOIO Toka B cocraBe KoHTposuiepa DJICHU-TMK.
Monyib aHaI0r0BOIO BBIBOJIA OJAEPKHUBAET CAEAYIOLUE (PYHKIUU:

- HaCTPOﬁKa BpPCMCHHU MHTCTPUPOBAHUSA CUTHAJIOB,
— JAHMarHoCTHUKa CcOOCTBEHHOM pa60TOCHOCO6HOCTI/I 1 COCTOSAHUA BBIXOJOB,

— IHPUCBOCHUC MCTKH BPCMCHHU.

2.8.2 YcioBHOoe 0003HaYeHMe MO/LYJIeil aHAJIOTOBOI0 BbIBOAA

VYcioBHOE HaMMEHOBaHHWE MOJYJEH aHaloroBoro BbIBoAa KoHTposuiepa OJICHU-TMK
(dopMupyercs clieyomuM 00pa3om:

Monayasb T|A|[714 | 8|0 DC

T — o6o3nauenue cepun koHTpouiepoB DJICU

A — (pyHKUINOHANBHOE Ha3HAYCHNE MOAYJIS (aHAIOTOBBIN)

[TopsiakoBEI HOMEP pa3padOTKH

KomnuectBo BBIXOJHBIX CUT'HAJIOB

Tun curnana:
O — BBIXOQ

Bun curnana:
DC — nocTosHHBIN TOK

[lonHoe HauMeHOBaHME MOAYJS O0Opasyercs M3 YCIOBHOI'O HAaUMEHOBAHMS U OOO3HAYEHUS
TEXHUYECKUX YCIOBUMN.

[Ipumep monuoro naummeHoBaHusi monyins: Koumponnep npozpammupyemwrit I/ICH-TMK.
Mooynve TA 714 80 DC TY 4210-001-79207856-2015.
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KoHmpounnep npozpammupyembiti AJICU-TMK

2.8.3 KoHcTpykuusi MoayJ/ied aHAJ0r0BOI0 BHIBO/IA

Ha pucynke 2.83 mpeacraBieH BHEUIHUM BUJ MOJyJsl aHaimorooro BbiBoja TA 714 8ODC
C OIMMCAaHHUEM 3JIEMEHTOB JINIEBOM MaHEIH.

Mooynw TA 714 8ODC

Obo3nauenue mooyns s

Hnouxamopul
COCMOSAHUSL MOOY IS

Hnouxamopul pexxcumog
pabomsi BHIXOJIOB
"OUTI"-"0UT8"

Buvixoonwvie pasvembi

Pucynok 2.83 — Buemnuii Bua MoayJist anajgorosoro Beisoaa TA 714 8ODC

Monayns TA 714 80ODC nMeeT KOHCTPYKIHIO, aHAJOTHYHYI0 KOHCTPYKUUHU (DYHKIIMOHAIBHBIX
Moayse kouTposuiepa mnporpammupyemoro JJICU-TMK, u coctouT wu3 Tme4aTHOM IUIaThl
U METAJUIMYECKOI0 KopIlyca.

Ha nuueBoit manenu MoIysst pacroyiaraloTcs 3JIeMEHThl KOMMYTAllUU U MHIUKAIIUU:

— CBETOAMOAHbBIE MHAUKATOPHI cocTostHUA Moayis "P" u "C";
— HHJUKaTOpbl pexxUMOB padoTs! BeixonoB "OUT1" — "OUTS";
— BbIXOJHBIE pa3bEéMbI "X35", "X36".

[ teipeBoit coequnutens "XK4" nocTyneH npu CHATUHN JIMLIEBON NAaHEIN MOYJIS.

Ha 3anHell cTeHKe MOAYNsS HaXOQUTCSA pPa3beM Uil YCTAaHOBKH MOJYJsl HA KOMMYTAIMOHHYIO
nanens TK 1 moaktoueHus: K Maructpaiu (IMHe) KOHTPOJuIepa.

3amuTHOE 3a3eMJICHUE MOYIs 00pa3yeTcst MyTeM 3JIEeKTPUYECKOro KOHTaKTa HUXKHEH 3aaHel
IJITAHKA MOZYJIS € 3a3eMIIIIOLIEN TUIaHKOM komMmyTanroHHoU naHenu TK npu 3akpydynBaHuum BHHTA
KPEIJICHUSI MOJLYJIS K TTaHEIH.

Jlns moAxiro4YeHMsl BBIXOJIHBIX CUTHAJIOB MOJYJs mnpenHazHaueHsl kalOenn "KA714-X35"
n "KA714-X36". Buemrauii Bug kabens Ha mpumepe "KA714-X35" (cBoOOIHBIE KOHIIBI C OHOM
CTOPOHBI, pO3€TKa — C JAPYrod CTOPOHBI) MpUBEAEH Ha pucyHKe 2.84 (KOHCTpyKIUS Kabens
"KA714-X36" ananoruvna).
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Pykoeodcmeo no akcrnsyamayuu

X51 (Pozerra FEK-MC 0,5/10-8T-2,5)

-1

20%]

L#*

Pucynok 2.84 — Bueminuii Bug kaoesnst KA714-X35

W IloaxmroueHue BBIXOJHBIX CUTHAJIOB K MOAYJII0 MOXHO TakKK€ pPEaln30BaThb 4epes
I || BBIHOCHBIE KJIEMMHBbIEC OJIOKU U Kabeiu, IpeaHa3HaueHHbIe I NOJKIYEHUS MOAYJIS K
0 BBIHOCHBIM KJIEMMHBIM Oniokam. MHdopmanust 1u1st 3aKkaza npuBeAeHa B IPUIIoKeHuu [

2.8.4 YcrpoiictBo u padora monyas TA 714

2.8.4.1 CTpykTypHasi cxema

Crpyktypnas cxema moayis TA 714 80ODC npencrasieHa Ha pucyHke 2.85.

&3 m

f
OUTUI< /B HATLT=4 - yre
> = K 3K = RS232
[} >l -
OUTII < % : A e
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: A
OUTU4< /B < o %
/ <%
OUTH < Iy, b =
AN = 1 S
OOu1BbIX. | €4+—7 v
=
OUTUS5 «— ::> s
OUTI5 < 3
OUTUS «— HAIT 5 -8 =
OUTI8 «— §
O0u. <
BBIX.2

Pucynoxk 2.85 — CtpykrypHas cxema moayJsi TA 714 8ODC
B cocTtaB Mmonynst BXOOAT:

— 1udpo-aHanorosbiii mpeodpazosarens ("HHAIT");
— wMonynb oopabotku nanueix ("MO/I");
— y3en unpukauu ("UH").
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2.8.4.1.1 Ilu¢po-anajiorosslii npeodpazoBareib

"IHAII" npenna3zHaueH i (GOpMHUPOBAHUS BBIXOJHBIX HEMPEPBIBHBIX CUTHAJIOB ITOCTOSHHOIO
TOKa WM HanpspkeHus noctosHHoro toka. "LIAII" cocTouT M3 ABYX rajbBaHUYECKU Pa3/ielEHHBIX
rpynn 1o 4 BeixoaHsix curnana. Kaxapiii seixon "HAII" conepxut:

— mnpeobOpazoBaTenb HanpsokeHus B ToK ("T1") (1 kakoro BeIX0/1a MO TOKY);
— Oydepnsbie ycumutenu ("B") (U1 Ka)K0r0 BBIXO/A 1O HAIMPSIKEHUIO);

— anaznorosbiii kommyTtaTop ("K") (s kaxnoi rpynmnsl);

— unHrerpanbHblil HATL (s kaxaoil rpynmel);

— ucrouHuk onopHoro Hanpspkenus ("UMOH");

— ycTpoiicTBO ranpBannyeckoil passssku ("YI'P");

— wuctounuk nutanus ("UI").

Wnterpansubii HAII n1s xaxzaoro BbIxoJa (OpMUPYET HANpPSKEHHE B COOTBETCTBUHU C
JIBOMYHBIM KOJIOM, ITOJIyYE€HHBIM OT y3J1a YIpaBiIeHHs U 00paboTku JaHHbIX. KoiauuecTBo paspsiios
"ITAII" — 16 6ur.

Kon ynpasnenust mis "HAII" B mociegoBaTebHOM JBOUYHOM NPEACTABICHUM Iepenaércs
gyepe3 "YI'P" uz "MOJ".

Hanpsoxenue, cpopmupoBannoe Ha Bbixojne "AIL", mpu momoiu aHajIoroBOro KOMMyTaTopa
nocrynaer Ju00 Ha Oy(epHbI ycHIUTENb BBIXOJA 0 HAIPSLKEHMIO, JIMOO Ha Ipeodpas3oBareib
HampsDKeHUs B TOK BBIXOAA MO TOKYy. llepekiroueHue aHaIoroBoro KomMmyTaropa (yrpaBieHHe
PEKUMOM pabOThI BBIX0/1a) TPOU3BOAUTCS Y3JIOM YIIpaBiieHUs U 00paboTKu AaHHbIX yepes "YI'P".

"MOH" o6ecneuynBaeT (GopMUpOBaHUE TMPEIU3UOHHOTO BBICOKOCTAOUIBLHOTO OIMOPHOIO
HanpspkeHus mnoc 2,5 B.

[Tutanue anmemeHTOB BbIX00B MoAy/s "LIAIT" ocymiecTBiaseTcss HAMPSHKEHHEM MTOCTOSIHHOTO
ToKa mioc 5; munyc 15; mmoc 15 u uroc 24 B. "UIT" Beixoga "LHAII" BbITIONIHEH HA UHTETPATbHBIX
DC/DC npeobpa3zoBaTeiisix ¢ TaJIbBAHUYECKUM pa3/ieJICHUEM BX0/a U BBIXO/1A.

2.8.4.1.2 Moayab ynpaBJjieHusi 1 00pad0OTKH JaAHHBIX

Monynb ynpasiaeHus 1 00padboTku qaHHbiX "MO/L" BBINOIHAET QyHKINU:

— ympasieHus: pexxumoM paboThl BeixonoB "LIAII" u dopmupoBaHueM YpOBHS BBIXOJTHOM
aHaJIOTOBOM BETMYHMHBL;

— o0MeHa nH(popMalrel ¢ LEeHTPaAIbHBIM MIPOLIECCOPOM 110 MarucTpaiu (I1uHe) KOHTPOJUIEpa;
— JUArHOCTHKHU pabOTOCIOCOOHOCTH U (POPMHUPOBAHUS CUTHAIOB MHANKALMH.

"MOJ" sBemonnen Ha ocHoBe WMC mudpoBoro curnamsHoro mnpoueccopa (DSP)
TMS320F2812 (Texas Instruments). B Mmoxyne ycTaHOBIIEHO BHEIIIHEE ONIEPATHBHOE 3aIIOMHUHAIOIIICE
ycTpoicTBO 00béMoM 128 KoOaiit.

3HaueHUe BBIXOJHOIO HANPSDKEHMS 3aJaeTCs B €IMHHULAX MUJUIMBOJIBT, BBIXOJHOIO TOKa —
B €IMHMIIAX MUKpOaMIlep, B (hopMare C IIaBarolei 3ansaToiu.
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2.8.4.1.3 ¥Y3ea uHAUKALIAM

"UH" moxayns BeIMONHEH Ha JABYX cBertoanoanbix uuaukaropax: "C" ("COCTOSHHUE")
u'"P" ("PABOTA").

"UH" pexumoB paborbl BbixogoB "LIAII" BbIMOSHEH Ha JBYXIIBETHBIX CBETOJMOIHBIX
WHIUKATOpaxX U MPOU3BOIUT MHAMKAIIMIO peKUMa paOdOTHI BBIXO/IA.

CooTBeTCTBHE COCTOSIHMSI MHIUKALUMU M PEKUMOB paboTbl Moayns, Bbixonos "LIAIT"
npuBeeHO B Tabmume 2.57.

Tabauua 2.57 — Unaukanusa monyaast TA 714 8ODC

HNuaukarop CocTosiHNe HHAUKAIIUA Pexum pabdoTsl Moayist
Py "C" OnHOBpEMEHHOE CBEYEHHE HHIUKATOPOB "Copoc monyJis"
KPaCHBIM U JKEJITBIM I[BETOM [IPU UHULMATIU3ALUN
vp . "Padoumnii peskum"
3eneHblii BET CBEUECHHUSI (HEPEPHIBHO)
(bopmupoBanue)
n n
P KpacHsb1#t 11BeT cBeueHuUs (ITOCTOSIHHO) "ABapusi MmoayJs"
"C" KenTelil OBET cBeUEeHUS "Obmen rannEMH"
¢ LIT IJIK
3enéHplii IBET CBEUCHUA "Pe:knM BbIX0/a MO TOKY"
HOUTIH_
"OUTS" "PesxuM BbIX01a

JKenTelil 1BET CBEYCHUS "
10 HANIPSIKEHH IO

2.8.4.2 Peskumbl padoThl MO

Monyinb TA 714 80ODC GYHKIIMOHUPYET B pexxumax "Ununuanusanusa"
u "®opmuposanue".

2.8.4.2.1 Pexum "HWaunuaanzamusa"

WHnnmanuszanus MOAyssl MPOMCXOAUT MpU MoJa4ye NUTaHUsI Ha MOJYJIb JINOO MPUHYAUTEIBHO
[0 CUTHAJy C LEHTPAJIBHOIO IIPOLECCOpa B CIIy4yae, €CIIM LIEHTPAIbHBIA IIPOLIECCOP ONPEEIIHII
HapylIeHUs B QYHKIHOHUPOBAHUU MOJYJIS.

B npouecce nHULMANKU3AUU IPOUCXOAUT TECTUPOBAHHE OCHOBHBIX Y3JI0B MUKPOKOHTPOJLIEPA,
Bb1x010B "ILAII" u 3anuce B MOZlyJIb apaMeTPOB pexkrMa pabOTH.

[Ipn ycTraHoBKe mNepemMblukM Ha IIThipeBoi coenunutTens "XK4", pacnonoxeHHbIH MO
JULEBOW MaHEIbI0 MOAYJS, MOAYJAb IpPHU MOJaue NUTAHUS NEPEXOIUT B pexuM "3arpyska',
B KOTOPOM TMPOM3BOAMTCS 3arpy3ka MPOrpaMMHOTO oOecredeHHs] MpPU HACTPOHKE M MCHBITAaHUAX
MOJTYJIS.

IIpu paGoTe MoayJisi B COCTaBe KOHTPOJLJIEpPa HA MeCTe IKCIIyaTAlluH MepeMbIuKa
¢ coequnuTeas ""XK4", pacnosnoxeHHoii noja JuneBoil NaHeJbI0 MOAYJIs, 10/KHA
ObLITH cHATA!
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Cxema pasMelieHusi 3jieMeHTOB Ha nedatHoi miare moayns TA 714 80DC npexncrapiena
Ha pucyHke 2.86.

11
&

lrsreson coeguHTENs K4

s}
o e] kA

s
(eYe]sTsTeTsTs]
CODOo00D0o0OCoTo000000 |~

Pucynox 2.86 — Cxema pa3menieHus 3JieMeHTOB Ha meyaTHo# miate moayJas TA 714 8ODC

2.8.4.2.2 Pexum "dopmuposanue'

JIaHHBINA peXUM SIBJISIETCS OCHOBHBIM PEXHUMOM paboThl MOAynd. B xone ero mpousBoautcs
(opMHpOBaHKE BBIXOAHBIX aHAJIOIOBBIX BEJIMYMH 10 BeIxojaM ¢popmuposanus "OUT1" - "OUTS".

IIpy Hamuuyum 3ampoca Ha BblJAYy JAHHBIX [POU3BOAUTCS BblJaya pe3yJIbTaTOB
CaMOJMAarHOCTUKH B LIEHTPAJIbHBIN IPOLIECCOP.

2.8.5 UcnoJjb30BaHue M0 HA3SHAYECHUIO

Hepen JI00BIM MNOAKJIIOYEHUEM K MOAYJIIO 32 KUM 3alIUTHOrO 3a3€eMJICHUSA
KOMMYTaHHOHHOﬁ naneaun TK gosxen ObITH MOACOCAUHEH K 3allUTHOMY
NMPOBOAHUKY, BUHT KPCILJICHHUHA MOAYJ/JA HAa KOMMYTAHOHHYI0 NAaHEJIb WU BHHTBI
KpenJjieHusd JHUIEeBOH NMaHeIn MOAYJIA NOJKHBI ObITH 3aTHAHYTHBI. Bce moakJjroueHus
M OTKJIIOYEHHA 1eneil K MOAYJI0 JOIMIYCKAECTCH NMPOU3BOJAUTD TOJbBKO IMOC/I€ CHATHUSA
NUTAIIHUX Hanpmlce}mﬁ

IIpu skcmiyarauum MoOAyJs cielyeT coOaogaTh TpeOoBaHUS OE30IaCHOCTH COIVIACHO
paszeny 4 HacTOSILEro pyKoBOACTBA IO AKCILTyaTal|H.

[IpousBecTu pacnakoBbIBAHUE B COOTBETCTBUMU C II. 7.2.
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2.8.5.1 Ilopsiok yCTAHOBKH

2.8.5.1.1 MonTax MmoayJs

YcTaHOBUTH MOJAYJIb Ha KOMMYTAIIlMOHHYIO IIaHCIIb TK B COOTBETCTBUH C MapKI/II)OBKOI\/'I
Ha MaHCJIU B CIICAYIOMICM IMOPAIKE:

1) 3auenuts MOayINb 3a (PUKCATOPHI C BEPXHEH CTOPOHBI MAaHEH.
2) Haxarb Ha MOZyJIb C HUDKHEHW CTOPOHBI AJIsl COCTBIKOBKH Pa3bEMOB MOAYJISI U MTAHEIH.

3) 3akpyTUTh BUHT KPEIJICHUS MOAYJISA.

2.8.5.1.2 Tloak/ao4yeHre BHENIHUX LeNel MO/

HpOBCpI/ITb, 4TO BCC IMOJAKIIOYACMBIC K MOAYJIIO LICIIN 00eCTOYEHBI.

[Nopxmounte k paszbémam "X35", "X36" monyns nenu curHanoB. Ha3sHaueHne KOHTAaKTOB
pazbémoB "X35", "X36" npuseneno B Tabnuile 2.58. CxeMa MOAKIIOUEHUS BBIXOIHBIX IIETICH MOTYJIS
npeJcTaBlIeHa Ha pucyHke 2.87.

Hasnauenne koHTakTOoB pa3bémMoB kabemerr "KA714-X35", "KA714-X3"6 mnoxkaszaHo
Ha pucyHke 2.88.

Taoauua 2.58 — HaznaueHHe KOHTAKTOB pa3bémon '"X35", ""X36"

CoennHnrenb Konrakr HanmenoBanue nenu Onucanue nenun
10 OUTU1
ouTn
OUTU2
OUTI2
OUTU3
OUTI3
OUTU4
OuUTI4

Pa3znpem "X35"
(Bunika MC 0,5/10-G-2,5)

O01.BBIX.3

—| N W| K] ]| O | 0| ©

OO0u1.BBIX.3
OUTUS
OUTI5
OUTU6
OUTIe6
OuUTU7
ouTI17
OUTUS
OUTI8

AHaI0roBbI€ BBIXOEI

—_
o

Pa3zneMm "X36"
(Bunika MC 0,5/10-G-2,5)

OO01.BbIX.4

—| N W| K] ]| O | 0| ©

OO01.BbIX.4
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Bbixog U1.1+
Bbixog 1.1+
+10B E>
0-20 MA Rex(l) < 750 Om

[ Rex() 2 2 kOM

+10B E>

0-20 MA

Bbixog U1.4+ <

Bbixoa 1.4+

O6u,.BbIX. 1

Rex (1)

Rec(U)|

| S|

Bbixog U2.1+

t10B E>

Bbixog 12.1+

R (1) € 750 Om

[ Rex() 2 2 kOM

0-20 mA
L ] _<H [ ]
. —< .
_<%
Bbixog U2.4+
Bbixog 12.4+
+10B E) RBX(U)H
0-20 MA Rex (1)
O0Lw,.BbIxX. 2

Pucynok 2.87 — Cxema mojK/JI1049eHNs1 BLIXOAHBIX Ieneil Moay.is
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PIN | Uset n Ne Enixoga :T?";:&
1 GenLn Bwixon U1.1 P
2 kopuiHessid | Bw 1.1 —D——R M
3 BENeHEIA Bhixog U1.2 _D_:.%%IE_
4 WENTLIN Buixoa 11.2 —I:I—Eh-“—
5 cepbii Bbixog U1.3 —::W
& O30BLIA Buxog 1.3 —DW
[ CUHMIH Brixong U1.4 R< 750 O
8 KDACHBIA Beixog 114 —i ==t |
] YEDHEIA OB, Beix.1
10 dwmoneToesi | OO, BbIX.1
PIN | User nposoga | Ne Beixoga :ng:‘
1 Bensin Buixaog U2.1 _':'m..
2 kopuuHensi | Beixog 121 | R=ei500u
3 3eneHsn Buixog U2.2 —-I:l%t%%“—
Z KENTHIR Boxop 12.2_—{ 2200 |
5 cepi Fﬂgmmg . —D%
6 PO30BLIH Buixo 123 |—{J0 500
Fi CHHMA Brixoa U2 4 Rz 750
8 KpECHBIA Buixop 124 —C3—="=4
g WEDHBIA 06wy Bbix.2
10 BTOBLIA 11, BbIX.

=

g

-

»*

:

Pucynok 2.88 — HazHaueHne KOHTaKTOB pa3béMoB kadeneit "KA714-X35", "KA714-X36"

2.8.5.2 lloaroroBka k padorte

BritounTh ceTeBOM BBIKJIIOYATENIb Ha JIMIIEBOM IMaHEIM MCTOYHMKA NMUTaHWUS KOHTPOJUIEpA.
Ha nuueBoii maHenum MCTOYHMKA NMMUTAaHUS AOJDKEH BKIIOUUTHCS MHAUKaTtop "+24 V" u HauaThes
MHHULIHAIM3alKs HEeHTPaIbHOIO Ipolieccopa U MOLyJie KOHTpoJuIepa.

[Io 3aBepuieHMI0O HMHULUATU3ALUA
COOTBETCTBOBATh paboueMy peKUMYy.

KOHTpOJJICpa HHAUKAOWA Ha MOAYJIC  JOJDKHA

[Ipu mepBUYHOM HCIONB30BAHUM MOAYJS CHAENAaTh OTMETKY O Hadajieé €ro 3KCIUTyaTaluu
B (hopMyJiipe KOHTpoJLIepa.
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2.8.5.3 Ilopsinox padoTsl

IIpeoOpa3oBanre 3HA4YEHHS BBIXOJHOTO CHUTHAJa IIOCTOSIHHOTO TOKa M HaIPsDKEHUS
IIOCTOSIHHOTO TOKa M3 IU(POBOro KOJa MPOU3BOAUTCA aBTOMATUYECKH IO 3aJI0KEHHOH B MoayJe
nporpamMe.  Ilapamerpel  pabGoThl MOy — 334al0TCSl  LEHTPAIbHBIM  IIPOLIECCOPOM
[IPY UHULUATU3aLHUHA MOZYJIA.

Heob6xomuMmble 3HaueHUs BBIXOAHBIX CHUTHAJIOB MOJYJS TMEpPENaloTcs M3 LEHTPAIbHOTO
nporeccopa 1no uaTepdeiicy (MarucTpanu) KOHTpoILIepa.

3HaueHHE BBIXOJHOTO HANpPSHKEHUS 3aJaeTcs B CAMHHUIAX MUJUIMBOJIBT B  (dopmare
C IUIaBaroIICH 3aIsTOM.

3HaueHHE BBIXOJHOTO TOKAa 3aJa€TCA B €IMHHIIAX MHUKpoaMmIiep B (opMare ¢ IJIaBaIOIICH
3aIATOMH.

2.8.6 Texnnueckue xapakrepuctuku TA 714 8ODC

Texnnueckue xapakrepuctuku Mmoayns TA 714 80DC npusenens! B Tabnuue 2.59.

Tab6anna 2.59 — Texunueckne xapakrepucruxku moayas TA 714 8ODC

HaumeHoBaHHe XapaKTePUCTHUKHU En. u3m. 3HaveHune

1 KonmdecTBo raibBaHUYECKH pa3elieHHBIX TPYIIT aHAJIOTOBBIX BBIXOJIOB IIT. 2
2 KonuuecTBO BBIXOAHBIX CUTHAJIOB LIT. 4
3 Jlnana3oH (OpMUPOBaHUS HANPSHKCHUS TOCTOSTHHOTO TOKa B ot muyc 10

1o moc 10
4 Jlnana3od GOpMHUPOBAHHUS IIOCTOSTHHOTO TOKa* MA or0

1o mtroc 20
5 OrpaHu4eHUEe TOKA KOPOTKOTO 3aMBIKaHUS B PEXHME (OPMHUPOBAHHS VA 50
HaTPsHKEHUS IOCTOSHHOTO TOKa, He Ooee
6 ConpoTuBiieHUEe  HAarpy3kd T0pd  (QOpPMUPOBAHWMU  HANPSHKECHUS <O )
MOCTOSTHHOTO TOKa, HE MEHEe
7 ConpoTuBIIeHUEe HArpy3ku INpu (HOPMUPOBAHUU TIOCTOSHHOTO TOKa, Om 750
He Oonee
8 [lpenensl momyckaeMoi TPUBEICHHON IOTPENIHOCTA (HOPMUPOBAHUS o 102

(1]
MTOCTOSTHHOTO TOKa ’
9 Ilpenmensl AOMyCKaeMOW MPHUBEICHHONW MOTPEIIHOCTH (HOPMUPOBAHUS o 403
(V]
HANPSHKEHUS MMOCTOSHHOTO TOKA ’
10 Tlotpebnsemast MOIITHOCTD, HEe Ooee Bt 9
MEXIy TpyNIaMHd BBIXOIOB U
11 HamnpsbxeHue rainbBaHU4ECKOro KOPITyCOM B 500
pazaenenus (3¢ ¢. 3HaUCHHUE)
MeXIy TpyIIamMu

12 T'abaputHble pa3mepsl, He Ooee MM 25%193%x139
13 Macca, He OoJiee KT 0,6
18 Jlmama3zoH pabo4mx TeMIepaTyp °C ot 0 o ruroc 60
IIpumeuanue —*Bbpxoabl TOK/HaNpsHKEHUE pas3aeiicHbl. [IporpaMMHBIi BEIOOD BBIXO1a
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2.9 MoayJid aHAJIOTOBOI0 BBO/Ia/BbIBOIA

2.9.1 HaznaveHnne MojyJieil aHAJI0r0BOIro0 BBOJ1a/BbIBO/IA

Moayns ananoroBoro BBojaa/BbiBoja TA 713 npenHazHaueH Ui u3MepeHust 1 pOopMUPOBaHUS
CUTHAJIOB TIOCTOSIHHOI'O TOKa WJIM HampshkeHUs nocrostHHoro toka B coctase I1JIK DJICU-TMK.
Mogynbs aHaIOroBOro BBOAA/BBIBOJA IMO3BOJSET IPOTPAMMHO  CO3/1aBaThb  OJHOKOHTYPHBIE
Y MHOTOKOHTYpHBbIe cuctemsl [T ]I-perynupoBanus 1 noanepKuBaeT cieayromue QyHKIuu:

- HaCTpOﬁKa BPCMCHH MHTCTPUPOBAHUSA CUTHAJIOB,

JAUardoCTHuKa COOCTBEHHOM pa60TOCHOCO6HOCTI/I 1 COCTOSAHUA BXO,Z[OB/BI)IXO,Z[OB;

MIPUCBOCHNE METKU BPEMEHH;
— 8 BcTpoeHHBIX nporpaMMHbIX [T1/[-peryiasTopoB ¢ BO3BMOKHOCTBIO CAMOHACTPONKH;

— OIIEHKa JIOCTOBEPHOCTH IOJYYEHHBIX 3HAYEHWH CHUTHAJIOB M PabOTOCIMOCOOHOCTH KaHala
u3mepenus (ans moxyneit TA 734 B pexxume u3MepeHus MOCTOSIHHOTO TOKA).

Monayns TA 713 npencrasinen B ucnioanennn TA 713 81 80 DC.

2.9.2 YcaoBHOe 0003HAYEHHE MO/TYJ Il AaHAJIOTOBOI0 BBO1a/BbIBO/IA

YcnoBHOE HaMMEHOBaHWUE MOIYJICH aHAJIOrOBOro BBOJAA/BhIBojga KoHTposuiepa DJICU-TMK
hopmupyercs ciaeayomuM o0pa3om:

Mopyab T | A | 713 |81|80( DC

T — o6o3HaueHNe ceprun KOHTposuiepoB IJICU

A — (pyHKINOHANBHOE Ha3HAYCHNE MOAYJIS (aHAIOTOBBIN)

[TopsiakoBEI HOMEpP pa3padOTKH

KomnuectBo BXOJHBIX CUTHAJIOB

KonnuecTBO BEIXOHBIX CUTHAJIOB

Bun curnana:
DC — nocTosHHBIN TOK

[lonHoe HauMeHOBaHME MOAYJS 00pa3yeTcs M3 YCIOBHOI'O HAaMMEHOBAHMS U O0O3HAYEHMS
TEXHUYECKUX YCIOBUMN.

[Ipumep monuoro nHammeHoBaHusi monyins: Koumponnep npozpammupyemwrit I/1CH-TMK.
Mooynse TA 713 81 80 DC TY 4210-001-79207856-2015.
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2.9.3 KoHcTpyKIusi MOAyJ/1eH aHAJI0r0OBOI0 BBO1a/BbIBO/IA

Ha pucynke 2.89 mpejacraBieH BHENIHHH BHJ MOJYJsS aHAJOTOBOTO BBOJA/BBIBOJA
TA 713 81 80 DC c onmrcaHueM dIIEMEHTOB JIMLIEBOM AHEH.

Mooyae TA 713 81 80 DC

Obosnauenue Mooy

Hnouxamopoi

/ COCMOANUSA MOOYIA

Hnouxamopul pexcumos
pabomvl 6x0008
"IN]" _ "IN8"

Hnouxamopul pesxcumos
pabompl BIXOJIOB
"oUTI" -"0UTS8"

Bxoonvie pazvemul

Buixoonvie pazvemul

Pucynok 2.89 — Baemrnuii B MoayJist anajiorosoro seoga/ssisoga TA 713 81 80 DC

Monyns TA 713 81 80 DC umeeT KOHCTPYKLHIO, AHAJOTUYHYKO KOHCTPYKLIMM JAPYTUX
(GYHKIIMOHAJIBHBIX MOAYJICH KOHTpOJUIEpA M COCTOMUT W3 II€YaTHOM IUIaThl W METaJIMYeCKOTOo
KopITyca.

Ha nunesoit manenu moxyns TA 713 81 80 DC pacnonaraiorcss 371€MEHTbl KOMMYTAIMU
¥ MHIAKAIUHN;

— CBETOJIMOJHbIC UHIUKATOPHI cocTossHus Moyt "P" u "C";

— HMHAMKATOPBI p&KUMOB padoThl BeixogoB "OUT1" — "OUTS",;

— HMHAMKATOPHI pe:kUMOB padoThl Bxoa0B "IN1" — "IN8";

— BXoAHbIE pazbembl "X1", "X2";

— BBIXOJHBIE pa3beMbl "X3", "X4".

I teipeBbie coenunutenu "XK3" u "XK4" nocTynHsl Ipy CHATUY JIMLEBOM MAHETN MOIYJIS.

Ha 3anneit crenke monyns TA 713 81 80 DC naxomutcs pazbeMm JUisi YCTAaHOBKU MOJYJIS
Ha naHenas koMmyTanmoHHyo TK u nogkintouenus kK Mmaructpaiu (IKWHE) KOHTPOJLIEpaA.

3ammutHoe 3azemsieHue Moxayis TA 713 81 80 DC o6Opasyercst myTeM 3JIEKTPUUYECKOTO
KOHTAaKTa HW)KHEW 3aJHEH IUIAHKU MOJIYJIA C 3a3eMJISIOLIEH IIaHKOM naHenu kommyrannoHHod TK
IIPU 3aKPYYMBAHUU BUHTA KPEIJICHUSI MOJYJIS K AHEIIH.
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Pykoeodcmeo no akcrnsyamayuu

Jns monkiroueHust BXoaHbIX curHanoB K monyiio TA 713 81 80 DC npennazHadeHbl Kabenu
"KA713-X1" u "KA713-X2", niud NOAKIIOYEHHS BBIXOIHBIX curHaiaoB — kabemn KA713-X3
n "KA713-X4". Baemnuii Bug kabenss Ha npumepe "KA713-X1" (cBOOOIHBIE KOHIBI C OJHOU
CTOPOHBI, PO3€TKa — C APYroil CTOpOHBI) MNpuUBEAEH Ha pucyHke 2.90 (KOHCTpyKLHUS ApYTUX
BBINICTICPEUNCIICHHBIX Kabelel aHaJornyHa).

X51 (Pozerra FK-MC 0,5/10-5T-2,5)

-------- N —

g3

100£20

20E3

20*>

W

Pucynok 2.90 — Buemnuii Bug kagens "KA713-X1"

7~ % TogkmoueHne BXOTHBIX M BBIXOIHBIX CHTHAJIOB K moayiio TA 713 81 80 DC moxHO
" TaK)Xe peayin30BaTh Yepe3 BHIHOCHBIC KJIEMMHBIC OJIOKM W KaOeiu, NMpeaHa3HaueHHbIC
JUTS TIOAKJTIOYEHUS MOJIYJISl K BHIHOCHBIM KJIEMMHBIM Osiokam. Mudopmanus ans 3akaza

MNpUBCACHA B ITPUIIOKCHUHN r
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KoHmpounnep npozpammupyembiti JICU-TMK

2.9.4 YcrpoiictBo u padora moayas TA 713

2.9.4.1 CTpykTypHasi cxema

CrpykrypHas cxema moayieit TA 713 npeacrasiena Ha pucyHke 2.91.
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MarucTpajb KOHTpoOJLIepa

Pucynok 2.91 — CtpykrypHas cxema moayJs TA 713

B cocraB Moy BXOOAT:

— ananoro-nudposoit mpeodpazosarens ("ALIT");
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Pykoeodcmeo no akcrnsyamayuu

— 1udpo-aHanorosbiit mpeodpazosatens ("LHAIT");
— wmonynib oopadborku nanueix ("MOI");

— y3en unnukauu ("UH").

2.9.4.1.1 Amnanoro-uudposoii npeodpazoBareib

"AHII" mpenna3zHadyeH s npeoOpa3oBaHUs BEIUMYMHBI BXOJHOIO HEMPEpPHIBHOIO CHUTHAla
MOCTOSTHHOTO TOKA WJIM HANPSKEHUS MOCTOSIHHOTO ToKa B ABoMYHBINA kKof. "ALII" coctout u3 aByx
rajJbBaHUYECKH pa3JeaEHHbBIX TpYyI 1Mo yeTbipe curnana. Kaxnapeiit Bxon "ALI" conepxuT:

— BXoJHbIe IyHTH "Rm" (11t Kaxa0ro BX0aa Mo TOKY);

— (uabTpsl BXOAHBIX cUrHaIoB ("®") (4714 KaXX10T0 BXO/A);
— Oydepubie ycunutenu ("B") (1 kaxxaoro Bxona);

— HcTOYHUK onopHoro Hamnpspkenus ("UOH");

— wunrerpansubii AL

— YCTpOMCTBO ranbBanuuyeckoi paspsasku ("YI'P");

— wuctounuk nutanus ("UIT").

[Ipu u3Mepenun ToKa U3MEPSIEMbIl CUTHAJ, TOAABAEMbIl Ha BXOJl 110 TOKY BXOJHOTO pa3beMa
Moxayss, noctynaeT Ha mWyHT (Rm = 200 Om), oGecneunBaromuii mpeodpazoBaHue BXOJHOTO TOKA
B HanpspkeHue. Jlanee uyepes ¢uubTp u OydepHblif ycunurTenb curHan mnomaércs Ha BXOJ
narerpaisaoro AIILL

ITpu n3MepeHnHn HamnpsKEHUs U3MEpseMblil CUTHal B auana3oHe oT MuHyc 10 no mmoc 10 B
[IO/IaeTCs HAa BXOJl MO HANPsIKEHUIO BXOJHOTO pa3béMa U jajee yepe3 GuiabTp U OydepHbIit
ycuiurenb Ha Bxoa uHTerpansHoro AL

cDI/I.]'Ipr HU3KHX 9aCTOT MPECAHA3HAYCH IJId MOAABJICHHUA MTOMCX, MMOCTYNAOIIUX 10 CHUTHAJbHOM
OCIIn.

bydepubie ycunurenu npenHazHadeHbl I UCKIIOUEHUS B3aWUMHOTO BIUSHHUS MHTETPAJIHLHOTO
AIIII, BXOIHBIX LIENIeH M UICTOYHHMKA CUTHAJIA.

"AIII" peanu3oBaH Ha OCHOBE HHTerpajibHoro derbipexkanaiabHoro AIIII, paGotaromiero
10 MPUHIIMITY CUTMa-JeibTa peoOpazoBanus. PazpsaagHocts BeixoaHbIx AaHHBIX "ALI" — 16 Our.

"MOH" ob6ecneunBaer (HOpMHUpPOBAHHE MPELUU3UOHHOTO BBICOKOCTAOMIJIBHOIO OIOPHOIO
HanpspkeHus +2,5 B.

Pesynbrar npeoOpa3oBaHus B BMJE IIOCIIEOBATEIbHOrO JABOMYHOro konxa uyepes "YI'P",
BBITIOJTHEHHOE Ha ONTpoHax, nogaercs Ha "MO/".

[Tutanue 3:emenToB Bxon0B MoayJist ALII ocymecTBisieTcss HalpsSy)KEHUEM MOCTOSIHHOTO TOKa
wioc 5; munyc 15 u mmoc 15 B. "HII" Bxoma "AIII" BemosHeH Ha wuHTerpaidbHbix DC/DC
npeoOpa3oBaTeNsix ¢ ralbBAHMYECKUM Pa3IIICHHUEM BXO/1a U BBIXO/A.
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2.94.1.2 Ilu¢po-anajorosplii npeodpazoBareib

"IHAII" npenna3zHaueH i (GOpMHUPOBAHUS BBIXOJHBIX HEMPEPBIBHBIX CUTHAJIOB ITOCTOSHHOIO
TOKa WM HanpspkeHus noctosHHoro toka. "LIAII" cocTouT M3 ABYX rajbBaHUYECKU Pa3/ielEHHBIX
rpynn no 4 curnana. Kaxnas rpynna" INAIT" conepxur:

— mnpeobOpazoBaTenb HanpspkeHus B TOK ("T1") (1 kakmoro BeIX0/1a MO TOKY);
— Oydepusbie ycunutenu ("B") (U1 Ka)X0r0 BRIXOA 1O HAMPSIKEHUIO);

— anaznorosbiit kommyraTop ("K") (ans xaxaoi rpynmnsl);

— uHrerpanbHblil HATI (115 xaxaoil rpynmel);

— ucrouHuk onopHoro Hanpspkenus ("UMOH");

— ycTpoiicTBO ranpBannyeckoil passssku ("YI'P");

— wucrounuk nutanus ("UI").

Wnterpansubii AL st kaknoit rpynnbl  GOpMHUPYET HalpsDKEHHE B COOTBETCTBHUM
C IBOMYHBIM KOJ/IOM, ITOJIy4EHHBIM OT y3Ja yIpaBieHUs U 00paboTku naHHbIX. KonnyecTBo pa3psiios
"ITAII" — 16 6ur.

Kon ynpasnenust qis "HAII" B mociegoBaTebHOM JBOUYHOM MPEACTABICHUM Mepenaércs
gyepe3 "YI'P" u3z "MOJ".

Hanpsoxenue, cpopmupoBannoe Ha Bbixoje "LHAIT" mpu momoiu aHaIoroBoro KOMMyTaropa,
nocrynaer Ju00 Ha Oy(epHbIM ycHIUTENb BBIXOJA 0 HAIPSKEHMIO, JIMOO Ha IpeoOpas3oBareib
HalnpsDKeHHUs B TOK BBIXOAA MO TOKYy. llepexiroueHue aHaIoroBoro Kommyraropa (yrpaBieHHe
PEXKUMOM pabOThI BBIX0/1a) TPOU3BOAUTCS y3JIOM YyIIpaBiieHUs U 00paboTKu AaHHbIX yepes "YI'P".

"MOH" o6ecneynBaeT (GopMUpOBaHUE TMPEIU3UOHHOTO BBICOKOCTAOUIBLHOTO OMOPHOIO
HanpspkeHus mioc 2,5 B.

[Tutanue snementoB rpynnsl Moayist "IHAIT" ocymiecTBiseTcs: HaNpsHDKEHUEM MOCTOSHHOTO
ToKa Iuttoc 5; Munyc 15; umroc 15 u utoc 24 B. "UII" rpynns! "INAIT" BbINoJIHEH HA UHTETPaJIbHBIX
DC/DC npeobpa3oBarensix ¢ ralbBaHUUECKUM pa3zieICHUEM BXO/a U BBIXOAA.

2.9.4.1.3 Moayab ynpaBJjieHusi 1 00padOTKH JaAHHBIX

Monynp ynpaBiaeHUs 1 00paOOTKM JaHHBIX BBIITOJHSAET QYHKIUU:
— 3arpy3ky peructpos ymnpasienus "ALI";

— CYUHUTBIBAHUC PEC3YJIbTAaTOB U3MCPCHHA BXOAHBIX CUT'HAJIOB U HUX 06pa60TI<y B COOTBCTCTBUHU
C nporpaMMoﬁ, OHpC,I[GJ'IHCMOfI IIOJIB30BATCIICM,

— aBiieHue pexuMoM padorsl BeixomoB "HAIT" u dopMupoBaHmeM VPOBHS BBIXOIHON
yi
AQHAJIOTOBOM BEIIUYHHEL,

— 00MeH nHdopmanue ¢ HeHTPAIbHBIM MPOIIECCOPOM O MarucTpanu (IIMHE) KOHTPOIIIepa;
— JUArHOCTHKY paboTocrnocoOHOCTH U (OPMUPOBAHNE CUTHATIOB MHIUKALIUH.

"MOJ" sBemonnen Ha ocHoBe WMC mudpoBoro curnamsHoro mpoueccopa (DSP)
TMS320F2812 (Texas Instruments). B Mmoxyie ycTaHOBIIEHO BHEIITHEE ONIEPATHBHOE 3aIIOMHUHAIOIIICE
ycTpoicTBO 00béMoM 128 KoOaiit.

M3MepeHHOEe 3HAueHWE BXOJHOIO CHUIHajJa B Qopmare uucel ¢ IUIaBalolled 3amsaToi
10 MarucTpaau KOHTpOJUIepa rnepefaércsi B MOyJb LEHTPAIBLHOTO MPoLieccopa KOHTPOILIEPA.
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2.9.4.1.4 Y3ea MuHAUKALIAH

"UH" moxayns BeIMONHEH Ha JABYX cBertoanoanbix uuaukaropax: "C" ("COCTOSHHUE")
u'"P" ("PABOTA").

"UH" pexxumon pabotsl rpynn "ALIII" u "INAII" BeInonHEeH Ha JBYXLBETHBIX CBETOJUOIHBIX
MH/IMKaTOpaXxX U MPOU3BOAUT IOKAHAIBHYIO MHIUKAIMIO peXKHUMa paboThl BX0/1a/BbIX0/a.

CooTBeTCTBHE COCTOSHUSA MHJMKALMU U peXUMOB padboTel Moayis, rpynn "ALIII" u "INAIT"
npuBeeHo B Tabnune 2.60.

Tadauna 2.60 — Unaukanus moxyiasa TA 713 81 80 DC

Nuaukarop CocTosiHue MHAUKALMU Pexum pabdoTsl Moayist
Py "C" OnHOBpEMEHHOE CBEUEHHE NHINKATOPOB "Copoc monyJis"
KpPacHBIM U JKEITHIM I[BETOM MPY MHULIMATH3AUT
vp . "Padoumnii peskum"
3eneHblii BET CBEYCHHUSI (HEPEPHIBHO)
(u3mepenue/popMupoBaHue)
n n
P KpacHsbi#i 11BeT cBeueHus (MOCTOSTHHO) "ABapusi MmoayJs"
"C" KenTelil OBET cBeUEeHUS "Obmen rannEMH"
¢ LIT IJIK
3enEHbIN 1BET CBEYCHUS "Pesxxum BbIX01a 10 TOKY"
HINIH_"INS""

"PesKuM BBIX01A

JKenTsiii BET CBEUEHUS "
110 HANIPSKEHHUIO

n

3e1EéHbIN 1IBET CBEUYCHUSA "Pe:knuM BBIX0/1A IO TOKY

"OUTI"_ »
" " . Pe:xxum BbIXOaA
OUT8 KenTelil BET CBeUEeHU o Hanpﬂmenul:o”

2.9.4.2 Pesxumbl padoTbl MOAYJIS

Monyns TA 713 81 80 DC pyHKIIMOHUPYET B CIASAYIOMHUX PEKUMAX:
"Uaunuaan3anus";
"U3mepenue/popmupoBanue’;

"OopadoTka TaHHBIX".

2.94.2.1 Pexum "Ununuaausanua'"

WHnnmanuszanus MOAyssl MPOMCXOAUT MpU MoJadye NUTaHUsI Ha MOJYJIb JIMOO MPUHYAUTEIBHO
[0 CUTHAJy C LEHTPAJIBHOIO IIPOLECCOpa B CIIy4yae, €CIIM LIEHTPAIbHBIA IIPOLIECCOP ONPENEIIHII
HapylIeHUs B QyHKIHOHUPOBAHUU MOJYJIS.

B nporecce MHMIMANU3ALUU IPOUCXOAUT TECTUPOBAHHE OCHOBHBIX Y3JI0B MUKPOKOHTPOJLIEPA,
rpynn "ALUT", "IIAII" u 3anuch B MOAY/b IAPAMETPOB PEKUMA pabOTHI.

[Ipu yctaHoBke mepeMblYKM Ha ThIpeBoM coeaunutenb "XK4", pacnonoxeHHbII
[IOJ1 JIMLIEBOM IAHENbI0 MOJIYJsA, MOAYJb MpPU MOAAYE NUTAHUS NEPEXOIUT B pexuM "3arpyska’,
B KOTOPOM TMPOM3BOAMTCS 3arpy3ka MPOrpaMMHOTO oOecredyeHHsl MPU HACTPOHKE M MCHBITaHUAX
MOJTYyJIS.
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IIpu paGoTe MoayJisi B COCTaBe KOHTPOJIJIEPa HA MeCTe IKCIJIyaTAllMi MepeMbIYKHU
¢ coenunuresei "XK", pacnosnoxkeHHbIX MO JULEBOH MAHEAbI) MOAYJISA, H0JAKHBI
OLITHL CHATHI!

2.94.2.2 Pexum "U3smepenne/popmupoBanue'

JIaHHBIN peXHUM SBISETCS OCHOBHBIM PEXHMOM pabOThl MoAyis. B xoze ero mpousBoauTcs
npeoOpa3oBaHe HU3MEPSIEMBIX CUTHAJIOB MO u3MmeputenbHbiM Bxoaam "IN1" — "IN8" B nBomuHbIit
KoZ ¥ (GOpPMUPOBAHME BBIXOJHBIX AHAJIOTOBBIX BEJIWYMH 1O BBIXOJaM  (opMHpOBaHUS
"OUTI" _ "OUTS"

2.94.2.3 Pexum "O6padoTka 1aHHBIX"

B nmaHHOM pexume Tpou3BOAMTCS 00pabOTKa JaHHBIX, TIOJYYEHHBIX IO BXOAaM
"IN1" —"IN8", u nannsIx ans nepegaun B Beixoasl popmuposanus "OUT1" — "OUTS".

HpI/I HaJIM4YWU 3alIpocCa Ha BblAady AAHHBIX IPOU3BOJAWUTCA Bbla4da PC3YJIbTATOB BBIUMCIICHUH
n CaMOJHUarHoCTUKH B LIGHTpaJIBHBII;'I mnmponeccop.

Cxema pa3MemleHHs OJIEMEHTOB Ha medaTtHoHM Iuiate wmoxayns TA 713 mpexacraBieHa
Ha pucyHke 2.92.

ITeIperoi

LD)O COEJHHHETEIb
0502 "XK4"

L) N
2080 eor—

|

Pucynox 2.92 — Cxema pa3MenieHHus 3JieMEeHTOB Ha me4yaTHOi miate moxyJas TA 713

207



Pykoeodcmeo no akcrnsyamayuu

2.9.5 Ucnoab30BaHie MO HAZHAYEHUIO

Hepen JIOOBIM TOAKJIIOYEHHEM K MOAYJ/JIKO 3a'KUM 3alIMTHOI0 3a3¢MJICHHUA
KOMMyTaHI/IOHHOﬁ naneau TK gouken ObITh MNOACOCAUHEH K 3allUTHOMY
NMPOBOJHUKY, BUHT KPCIICHUA MOAYJ/JHdA HA KOMMYTAIHOHHYI0O NaHEJb U BUHTBI
KpeIJICHU S JMIEeBOH MaHeIu MOAYJA NOJKHBI ObITH 3aTAHYThbI. Bce noaxkaryeHus
M OTKJIIOYEHHA 1eneil K MOAYJIIO JOIIYCKAECTCHA MPOU3BOJIUTDH TOJbKO MMOCJ/I€ CHATUSA
NUTAIIHUX Hal'lpﬂ)l(eHl/Iﬁ

[Ipn »skcrmmyatanuu MOIyJs cienyeT coOiarojarh TpeOoBaHUS O€30MaCHOCTH  COTJIACHO
paszzeiny 4 HacTOSIIEr0 pyKOBOJICTBA IO AKCILIyaTal|u.

HpOI/ISBCCTI/I PaCllaKOBbIBAHUC B COOTBCTCTBHUHU C II. 7.2.

2.9.5.1 IlopsiioK yCTAHOBKH

2.9.5.1.1 MonTax MmoayJjs

YcTaHOBUTH MOJYyJIb Ha KOMMYTAlMOHHYIO IaHenb TK B COOTBETCTBUM C MapKUPOBKOH
Ha MaHEe! B CIEAYIOLEM IOpsAIKe:

1) 3auenuts MOAYyIIb 3a PUKCATOPBI C BEPXHEN CTOPOHBI MTAHEH.
2) HaxxaTh Ha MOJyJIb C HMKHEH CTOPOHBI U1 COCTBIKOBKH Pa3bEMOB MOJYJISl U ITaHEIH.

3) 3aKpyTUTbh BUHT KPEIJICHUS MOIYJIS.

2.9.5.1.2 TloaknaoyeHHe BHENIHUX Leneil MOxyJist

[IpoBepuTh, 4TO BCE MOAKIIOYAEMBIE K MOJIYIIIO IS 00ECTOYECHBI.

[Mogkmounts Kk pazbéMam "X1"—"X4" monyns uenu uaMepsieMbix curHanoB. Ha3znauenue
KOHTakTOB pazbémoB "X1"—-"X4" mnpuBemeno B Tabmune 2.61. Cxema MNOAKIIOYEHUS
U3MEPUTENbHBIX [IeNeil MOAYIs MpeAcTaBlieHa Ha pUcyHke 2.93.
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Ha3nauenne koHTakTOB pa3znéMoB kabemeirn "KA713-X1", "KA713-X2"

, "KA713-X3",
"KA713-X4" noka3zaHo Ha pucyHke 2.94.
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OaTyYnKu
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+20 MA @

R AN -
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Bxon 1.4+ +

+10B 6@ [+ |Au4
420 MA -

i

o6w. Bx.1 l_

Bxoa U2.1+ BHeLlLHue

[aTUYnKm

Bxon 12.1+

+10B 6@ [+ |ous
+20 MA

R Ai5 -

|

Bxon U2.4+
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Bbixog U1.1+
Bbixog 11.1+
+10B E)
0-20 MA Rex () < 750 Om

|

H Rex (U) > 2 kOM

Bbixog U1.4+ 3

Bbixog 11.4+

Oo6w.BbIX. 1

Bbixog U2.1+

Bbixoa 12.1+

+10B

0-20 MA Rex () <€ 750 Om

Bbixog U2.4+

H Rex (U) > 2 kOm

Bbixog 12.4+

Rax (1)

O0LL.BbIX. 2

.

PucyHnok 2.93 — CxeMa noaKJII0UYeHUs] M3MEPUTEILHBIX Leneid Moy ast
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Tadauua 2.61 — HazHayeHne KOHTaKTOB pa3bémon "X1" — "X4"
CoenuHures b KonrTakr HaumenoBanue nenu Onucanue uenu
10 INUI1
9 INI1
8 INU2
7 INI2
Paszpem "X1" 6 INU3
(Bunka MC 0,5/10-G-2,5) 5 INI3
4 INU4
3 INI4
2 O6m.Bx.1
1 O0m.Bx. 1 AHaJIOroBbIe BXOIbI
10 INUS
9 INI5
8 INU6
7 INI6
Pazpem "X2" 6 INU7
(Bunka MC 0,5/10-G-2,5) 5 INI7
4 INUS
3 INI8
2 O061m1.Bx.2
1 O061m1.Bx.2
10 OUTU1
9 OUTI1
8 OouTU2
7 OUTI2
Paszpem "X3" 6 OouTU3
(Bunka MC 0,5/10-G-2,5) 5 OUTI3
4 OuTU4
3 OUTI4
2 OO011.BBIX.3
1 O6m.BEIX.3 AHAJIOTOBBIE BBIXOIbI
10 OUTUS
9 OUTI5
8 OUTU6
7 OUTI6
Pa3znem "X4" 6 oOuUTU?
(Bunka MC 0,5/10-G-2,5) 5 OUTI7
4 OUTUS
3 OUTIS8
2 OO0m1.BeIX.4
1 OO011.BeIX.4
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Pucynok 2.94 — HazHayeHne KOHTAKTOB pPa3bEéMOB KaleJiei
"KA713-X1", "KA713-X2", "KA713-X3", "KA713-X4"

2.9.5.2 IloaroroBka Kk padore

PIN | LseT npoBoma | Ne Bxoapa Aatund
1 |[] Gensin Bxoa U1.1 Havi=
2 B xopuunesbiti | Bxog 11.1 * Lﬂl —
3 3eneHbin Bxog U1.2 + @ =
4 KenThblii Bxopg 11.2 L 1412 —
5 [] cepsiin Bxon U1.3 . EI —
6 PO30BbLIN Bxog 11.3 + IH_ISI —
7 CUHWI Bxog U1.4 = 1AU4) — = —
8 KpacHbIN Bxog 11.4 &
9 YepHbIn Q6. BX.1
10 | dvonetosbiii | O6w. Bx.1

| PIN |LiseTr nporoga | Ne Bxoga § [_,Etla_mum
1 Oenwiin Bxog U2.1 EI % —
2 kopudyHeeblii | Bxog 12.1 " — Al
3 3eneHbli Bxon U2.2 Auz
4 KEeNnTbIn Bxog 12.2
5 | | cepbin Bxon U2.3 1AUS— —
6 I pO30BbIit Bxog 12.3
7 CUHNIA Bxon U2.4 - @ —
8 KpACHbIN Bxon 12.4 =
9 YepHbIN Obw. Bx.2
10 duonetosbin | O6L. BX.2
PIN | UeeT npoBoga | Ne Buixoga harpysa
1| 6enwii Buixoa U3.1 R > 2KOm
2 B xopuuresbii | Beixog 13.1 R 7500m
3 3eneHbin Bbixon U3.2 {1 R 7 2%
4 KENTLIN Bbixog 13.2 — Ef 258 O
5 H cepbiit Buixog U3.3 ——1 Rﬂ"so "SM
6 pPO30BbI Bbixog 13.3 —{—F———"—
7 CUHNN Buixog U3.4 B> 2K0m
8 KpacHbIn Buixog 3.4 | REFS00m ]
9 YEpHbIA OB, BbiX.3
10 [ dvonetossin | O6L. BbIX.3

[ PIN [Lser nposoga | Ne Bbixoga harpyasa
1 Benbin Boixog Ud.1 —(FR=2K0m
2 B xopuuresbiti | Beixog 14.1 R£ 750 Om
3 3eneHbin Beixog U4.2 {1 S
4 KeNThIi Boixog 14.2 —D%
5 cepbii Beixog U4.3 {1
6 |l po3osblit Boixoa 4.3 RS 750.0m
7 B cunuin Bbixog U4.4 B> 2:0m
8 KpaCHbIN Bbixog 14.4 —I:IM
9 YepHbli 06w, Bbix.4
10 dronetosbiin | ODW. BbIX.4

BxnrounTh ceTeBOM BBIKIIOYATENb Ha JIMLEBOM IaHENM HMCTOYHUKA MUTaHUS KOHTPOJUIEpA.
Ha nuueBoii maHenum MCTOYHMKA NMHUTAaHUS AOJDKEH BKIIOUUTHCS MHAUKaTop "+24 V" u HauaThes
MHULMATIU3a1Ms HEHTPAILHOTO MIpolieccopa U MOyJIed KOHTpoJuIepa.

IIo

3aBEPUICHUIO

WHALHAIN3aAT

COOTBETCTBOBATh paboueMy peKUMYy.

KOHTpOJIJICpa

AHAKAIAS

Ha

MOJIyJIe

JOJIDKHa

[Ipy mepBUYHOM HCIIONB30BAHUHM MOMYIS CAETaTh OTMETKY O Hadalie ero AKCIUTyaTalluu
B (hopMyIsipe KOHTpoJIIepa.
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2.9.5.3 llopsinok npoBeeHUs1 U3MepPeHuit

W3mepenue 3HaueHNs BXOIHOTO CUTHAJIA TOCTOSIHHOTO TOKA U HANPsyKEHUs IIOCTOSIHHOTO TOKa,
€ro HHTErpupoBaHHME U MpeoOpa3zoBaHue B LHU(PPOBOM KOA MPOU3BOAUTCA ABTOMATHYECKH IO
[MapameTpbl paboOTBl MOIYNS 3aJalOTCS  IIEHTPAIbHBIM

3QJI0)KEHHOM B MOJAyJEe MporpaMMe.
MIPOLIECCOPOM MPH MHULIUATIU3ALUU MOTYJIS.

BreixogHbple maHHBIE MOMYNS TEPENAlOTCs B I[EHTPAIBHBIN Ipoleccop Mo HHTEpdeicy

(MarucTpann) KOHTpOJUIEepa.

3HaueHuE BXOOHOTO HAIIPSKCHUA BhIAACTCS B CAMHUIIAX MUJUIMBOJIBT B (I)OpMaTe C HJIaBaIOH_[eﬁ

3aIISITOM.

3HayeHWe BXOJHOTO TOKa BBIAAETCS B EIMHMIIAX MHKpoamIiep B ¢opmare ¢ IJIaBarouIei

3aIISITOM.

2.9.6 Texunueckue xapakrepuctuku TA 713

Texuuueckue xapakrepuctiuku moayns TA 713 npuBenens! B Tabmuie 2.62.

Tab6uanna 2.62 — Texunueckne xapakrepucTuku moayas TA 713

En.

IMOrpCIIHOCTU I/IBMepeHI/If/’I

HauMeHoBaHUe XapaKTePUCTHKHU M 3HaueHue

1 KonmaectBo raJlbBaHNIECKU pasjienenupIX| 2
BXOJTHBIX/BBIXOTHBIX aHAJOTOBBIX TPYIIIT ’
2 KoauuecTBO BXOIOB/BBIXOIOB B IPYIIIE IIIT. 4/4
3 i D

JunanazoH u3MepeHrui HapsLKEHUsI TIOCTOSIHHOTO TOKa B ot munyc 10 go mwitoc 10
4 Jluana3zoH U3MEPEHUI MOCTOSIHHOTO TOKa D MA ot munyc 20 g0 mwitoc 20
5 Bpemst u3MepeHHs (BBIGHPACTCS TIPOTrPAMMHO) °) MC ot 20 mo 2000
6 JluckpeTHOCTh TpeoOpa3oBaHUs BXOJHOTO HANPSKCHUS, HE uB 0.4
Oomnee ’
7 JluanasoH (pOPMHPOBAHUS HATPSKEHHS OCTOSHHOIO TOKA B ot MuHyc 10 no mroc 10
8 JlnamasoH GOpMUPOBAHHS TOCTOSHHOTO TOKA ) MA ot 0 mo ttroc 20
9 BxomHOE CONPOTHBIICHWE TIPU HW3MEPCHHUU  HANPSIKCHUS MO 1
MOCTOSTHHOTO TOKa, HE MEHEe
10 BxoaHoe conmpoTHBIIEHUE NPU U3MEPEHUH IMOCTOSHHOTO ToKa | OM 200+ 10
11 3HaueHne JOIMYCTUMOM MEPETPy3KH IO BXOIaM B ot muHyc 30 g0 mroc 30
12 OrpaHnyeHue TOKa KOPOTKOTO 3aMBIKAHUS B PEKHME VA 50
(hopMHUpOBaHUS HANIPSHKEHUSI TOCTOSTHHOTO TOKa, He Ooree
13 CompoTtuBieHHe HArpy3Kd MpH (POPMUPOBAHUH HATPSKCHUS «OM )
MOCTOSTHHOTO TOKAa, HE MEHEe
14 ComnpoTtuBicHHE HArpy3Ku MpH (HOPMHUPOBAHUN TTOCTOSTHHOTO Om 750
TOKa, He OoJiee
15 Ilpenemns JIOITyCKaeMou OCHOBHOM MPUBEICHHON|

% +0,05
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Ta6anna 2.62 — Texunueckne xapakrepucTuku moayas TA 713

En.
HauMeHoBaHUE XapaKTePUCTHKHU HIM 3HavyeHue
16 Ilpenemns JTOTTyCKaeMou OCHOBHOU TIPUBEICHHON o 40.10
(V]
MOTPEITHOCTH (POPMHUPOBAHHS ’
17 Tlpengensl  AOMycKaeMOM  TNPHUBEACHHOM  MOTPELIHOCTH o +0.05
o (1]
M3MEPEeHUN B pab0UYNX YCIOBUAX IKCIUIyaTAIIAN ’
18 Ilpemensr  mOmycKaeMOW — MPUBEACHHOW  MOTPEUTHOCTH o +0.15
(1]
(hopMupOBaHUS B pabOYNX YCIOBHSAX IKCILTyaTaIlluu ’
19 Kosddunment momaBneHuss MOMEXH HOPMAIBLHOIO BHUAA
C YaCTOTOM TMPOMBIIIJIEHHOW CETH TWUTaHUS W  YJIBOCHHOU 1B 40
YaCTOTOW TMPOMBIIUIEHHOW CETH THUTAaHWA TIIPH H3MEpPEHHUH
HATPSDKEHUS TOCTOSHHOTO TOKa, He MeHee - ©
20 KoaddunmeHT nosaBieHus moMexu o0IIero BuIa ¢ 4aCTOTON
MPOMBIIJICHHOM CETM MHUTaHUAd W  YABOEHHOM YacTOTOU 1B 90
MIPOMBIIIUIEHHOM ceTH MTUTaHU
TIPU U3MEPEHNH HATIPSKEHHS TTIOCTOSHHOTO TOKa, He MeHee -
21 TloTtpebnsemMas MOLIHOCTD, HE 0oJIce Bt 14
22 HamnpspkeHue rajabBaHHUSCKOro paszeieHus (3¢ ¢. 3HadeHue):
MEXIy BXOAHBIMH TpPYIIAMH, BBIXOJHBIMA TPYNIAMH |
KOPITyCOM B 500
BXOJIHBIC ¥ BBIXOJIHBIE TPYIIITHI MEX Ty CO00¥ B 500
23 TabGapuTHbIe pa3Mepsl, He Oomee MM 50x193x146
24 Macca, He O6oee KT 0,8
19 Jlmanazon pabo4ux TeMmriepaTyp °C ot 0 1o rroc 60
" BXoibI TOK/HaMpsDKEHIE pa3aelIeHbl. [IporpaMMHbIil BHIGOP BXOZA.
?) BIXOJ1bI TOK/HATPSUKEHHE pasaeaeHs. [IporpaMMHbIii BEIGOpP BBIXOJA.
3 C marom 20 mc.
K Jomyctumelil ypoBeHb moMmexu He Oonee 1 B (ammumuTyaHOE 3HaYCHUE).
*) JlomycTUMBIi ypoBeHb ToMexH He Gortee 100 B (aMmnTynHoe 3HadYCHHE).
6
)Yacrora ot 48 10 62 I'y
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2.10 KomMmyHMKALIMOHHBIE MOYJIH

2.10.1 Ha3zHayeHre KOMMYHHUKAIUOHHBIX MOAYJIei

KoMMyHHMKalMOHHbIE MOAYIM NpeIHa3HaueHbl s  cBs3u  KoHTposuiepa OJJICHU-TMK
C KOHTpOJIJIEpaMH BHYTPH CETH U JPYTUM TEXHOJIOTHYECKUM 000PYOBaHUEM.

KoMMyHUKaIIMOHHBIE MOJYJAM MOTYT TPUMEHSTbCI B KadecTBE YCTpoOiicTB cOopa
W niepepacnpesiesieHus  (MapmpyTu3anuu) HHQOpManmMM B MOJCHCTEMax, MPEACTaBICHHBIX
OGOpyZ[OBaHI/ICM pa3JII/I‘-IHBIX HpOI/I?)BOI[I/ITCJIef/'I nJin THUIIOB. HpI/IMeHeHI/Ie KOMMyHI/IKaI_[I/IOHHI:IX
MoOAyJieit 00ecIeunBaeT:

— OJHOPAHIOBYIO M TapaHTHpoBaHHYK cBs3b Mexay IIJIK B pamkax cetm onxHOro
MPEATPUATHS, PACIIPEICIICHHOTO IIPOU3BOJICTBA;

— CONpsKEHUE CO CTOPOHHUM 000pY/I0BaHUEM M CHCTEMaMH aBTOMAaTU3AIINH.

KoMMyHHUKalMOHHBIE MOJYIM MOAJEPKHUBAIOT  CIEIYIOIUE THUIBI  3JIEKTPOCUYETUHKOB
co cnenuannusupoBaHHeiMu npotokonamu: CET-4TM, IICUY-4TM, Mepkypuii 230, SATEC PM 130,
Anbsda A1800, DHUII-2, CE-301, CE-303, CE-304, 1196823, 11236823M, 1126850, 1126850M,
EMPS D210 S4, MCI1000, Multical-11I66B/C/D/E/R, Multical-401. Ilpu HeoOXoguMOCTH
HOJIEPKKA CHEIMATM3UPOBAHHBIX IIPOTOKOJIOB OCYILECTBIISIETCS 110 3aIPOCY B KOPOTKHUE CPOKH.

KoMMyHHKAITMOHHBIE MOAYIIH MOAICPKUBAIOT CIEAYIONTUE ()YHKIIHH:
— pe3epBUpPOBAaHUE KaHAIOB CBA3M (U1 IBYXKaHAJIbHBIX MOYJIEH);
— aJropuTM aJanTHUBHOIO ONPOCa;

— HacTpoiika TaliM-ayTa ONpOca, JUIMTENbHOCTH YJIEp:KaHUsA IepefaTuuka B COCTOSHUU
"BkJ/1r04eH0" 1 BpeMEHH MEXAY LIUKIaMH OIIpOCa;

— JIMarHOCTHKA COOCTBEHHOM pabOTOCIIOCOOHOCTH M COCTOSIHHS KaHAJIOB CBSI3H.

Kommynukanuonnsie moaynu st koHTpoiuiepa DJICU-TMK npeacTtaBieHbl B CIEAYIONIUX
HUCITOJIHCHUAX !

— TN 713 COM 921, TN 713 COM 921 F;

— TN 7132 COM 921, TN 713 2 COM 921 F;
— TN 713 485 2M, TN 713 485 2M F;

— TN 713 2 485 2M, TN 713 2 485 2M F;

— TN 713 COM 485, TN 713 COM 485 F;

— TN 723 COM 921, TN 723 COM 921 F;

— TN 7232 COM 921, TN 723 2 COM 921 F;
— TN 723 485 2M, TN 723 485 2M F;

— TN 7232 4852M, TN 723 2 485 2M F;

— TN 723 COM 485, TN 723 COM 485 F.
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2.10.2 YcioBHOe 0003HaYeHHEe KOMMYHUKALMOHHBIX MOAYJ1ei

VYcnoBHoe HammeHoBanue Moayssi TN 713 m TN 723 B 3aBUCHMOCTH OT HCHOJHEHUS
dbopMupyeTcs creayrmuM 00pazom:

Monayasb T | N [ 7XX X [ XXX| XXX | F

T — o0o3nauyenue cepun KoHTpouiepos DJICU

N — KOMMYHUKAITMOHHBIN MOy

713, 723 — OpSAKOBBIN HOMEDP pa3padOTKH
KonmuecTBo KaHanoB:

Het cumBoia — 1 kaHai;

2 — 2 xaHaa.

Tun unrepdeiica:
COM - RS-232C;
485 — RS-485/RS-422

MakcumanbHast CKOpPOCTH oOMmeHa:

921 - 921,6 K6ur/c;
2M — 1843,2 Kour/c.

TemnepaTypHO€E UCIIOTTHEHUE:
F — Moayns mmMeeT TeMnepaTypHBIi Trama3on oT MUHYC 25 1o mitoc 60 °C

[TonHOe HaMMeHOBaHWE MOIYJS O0pa3yercs U3 yCIOBHOIO HAUMEHOBAHHS M OOO3HAYCHHS
TEXHUYECKUX YCIOBUH.

[Ipumep monnoro HaummeHoBaHusi monyins: Koumponnep npozpammupyemwrit I/ICH-TMK.
Mooyns TN 713 COM 921 F TY 4210-001-79207856-2015.
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2.10.3 KoncTpyKuyusi KOMMYHMKAIMOHHBIX MOJYJIeH

Ha pucynke 2.95 npencraBieH BHEWIHMI BHJ KOMMYHUKAIlMOHHOTO MOJYJIS Ha MOpUMEpe
TN 713 2 COM 921 ¢ onucaHueM 3J1€MEHTOB JIULIEBOU MMaHEIH.

Obosnauenue Mooy s Monuyas TN 713 2 COM 921

Unouxamopwi
COCMOSIHUSL MOOYJISL

Hnouxamopuvl cocmosinus
JUHUL uHmepgetica

HUnmepdpeiicnovie
pasvemvl

PucyHnok 2.95 — Baemnuii Bua MoayJisi anajiorosoro Beoaa/ssisoga TN 713 2 COM 921

Moaymu TN 713 u TN 723 uUMEIOT KOHCTPYKIMIO AHAJIOTUYHYIO KOHCTPYKIIMHU JIPYTUX
(YHKIIMOHATBHBIX MOJYJICH KOHTPOJJIEpA M COCTOAT M3 TMEYATHOM IUIaThl U METAJLUTUYECKOTO
KopIyca.

Ha nuuesoit manenu moxayneit TN 713 u TN 723 pacnosaratorcs CIEIYIOLIUE 3JIEMEHThI
KOMMYTAalLlUU U UHIUKAIUU:

1) Onuu i 1Ba UHTEPQEHCHBIX pazbema:

x18" TN 713 COM 921, TN 713 COM 921 F,
TN 723 COM 921, TN 723 COM 921 F
x19" 1« "x20" | TN 7132 COM 921, TN 7132 COM 921 F,
TN 723 2 COM 921, TN 723 2 COM 921 F
x21" TN 713 485 2M, TN 713 485 2M F,
TN 721 485 2M, TN 721 485 2M F
vommn woman | TN7132 485 2M, TN 713 2 485 2M F,
X22" 1 "X23" | 1N 723 2 485 2M. TN 723 2 485 2M F
x24" 1 x5+ | TN 713 COM 485, TN 713 COM 485 F,
TN 723 COM 485, TN 723 COM 485 F

2) uaaukatopsl coctostaus moayis ("P" u "C");
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3) UHIUKATOPBI COCTOSTHUSA JTUHUN UHTEpderica:

TN 713 COM 921, TN 713 COM 921 F,
TN 723 COM 921, TN 723 COM 921 F,
TN 713 485 2M, TN 713 4852M F,
TN 721 4852M, TN 721 4852M F

TN 7132 COM 921, TN 713 2 COM 921 F,
TN 7232 COM 921, TN 723 2 COM 921 F,
"TxI", "RxI", TN 713 2 485 2M, TN 713 2 485 2M F,
"TxII", "RxII" TN 723 2 485 2M, TN 723 2485 2M F

TN 713 COM 485, TN 713 COM 485 F,
TN 723 COM 485, TN 723 COM 485 F

[reipeBsie coenunutenu "XK15"-"XK19", "XK22"-"XK26", ucnosib3yemble Il YCTaHOBKU
pexuma paboThl KOMMYHHUKALIMOHHOTO MOJYJIS, pacrlojarairoTcs MOJ JUIEBOM MaHeNIbi0 MOIYJI,
Ha NepeIHEM TOPIIE TUIATHI.

"TX”, "RXH

Ha 3agHeldi cTeHKE KOMMYHHMKAIIMOHHBIX MOJYJIEH HAaXOOUTCS BBIXOJHOW  pazbeM
JUIsl yCTaHOBKM MoAy:sl Ha naHenb TK v moaxirodueHns kK Maructpaiy (IMHE) KOHTPOJLIEPA.

3amuTHOE 3a3eMJICHME KOMMYHHMKAIMOHHBIX MOMYJIEH 00pa3yercsl MyTeM 3JIEKTPHYECKOTO
KOHTAKTa HWXXKHEW 3aJHEH IUIAHKK MOJIYJISI C 3a3€MIBIIOLIECH IUIAHKOW KOMMYTAaUMOHHOW MaHEeIu
MpY 3aKpPYYMBAHUU BUHTA KPETJICHUS MOAYJIS K TTAHEIIH.

Jns oOMeHa IaHHBIMH C BHEIIHUM YCTPOICTBOM mpenHasHaueHbl kabGemn cepun KN713
(TTOCTaBIAIOTCS 1O OTACIHHOMY 3aka3y). Buemmnuii Buja kabens cepun KN713 (cBoOOIHBIE KOHIIBI
C OJJTHOM CTOPOHBI, BUJIKA WJIM PO3ETKA, B 3aBUCUMOCTH OT UCIIOJHEHUS MOJYJIS — C IPYrOil CTOPOHBI)
MpUBE/ICH HA PUCYHKE 2.96.

xs1
ht
‘«e;‘ ------ e e
& @
[Eil [ 1 E] | 100220
[ e 2021
-=11 LM
A
1 4] st Posenia 18-97)

a) euo kavensn "KN713-X18" (c60600Hble KOHUBL C OOHOUI CHIOPOHDL, PO3EMKA — C OPY20Ii CHOPOHbL)

(4]

—_—

100+20

2041

é_ [¢+-+-|-+-,I ¥P1 (Buara DE-9M)

0) 6uo xavensn "KN713-X21" (c60600Hble KOHUbBL C 00HOTU CHIOPOHDBL, BUTIKA — C OPY20ll CHIOPOHbL)
Pucynox 2.96 — Buemrnuii Bun katens cepun KN713
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Jns momkirodeHus BXOAHBIX curHaoB K Moayno TN 723 mpennasHauen kabenp KIN723.
Buemnnii Bua kabens KN723 (cBoOoiHBIE KOHIIBI C OJHOM CTOPOHBI, BUJIKA — C IPYTOH CTOPOHBI)
MpUBEAECH Ha pUCYyHKE 2.97.

1

100*20

A L+50% 20£5

-9
é 1¢+++++ XP1(Bunka DB-9M)

PucyHnok 2.97 — Buemrnuii Buja kadeas KN723

B  kadecTBe KOMMYHHKAIMOHHOTO  Ka0els  JOMYyCKaeTCs  HCIOJb30BAHUE  TOJIBKO
SKpaHUPOBAHHON BUTOM mapwl (pexomeHayemble Mapku kabens: MKOKIIB, KUIIOB unu apyrue
C aHAJIOTUYHBIMU XaPAKTEPUCTUKAMH).

@OyHKIIMOHANBHAS 3aBHCHMOCTh MAaKCHMAJIBHOW CKOPOCTH TIepeJadd OT JUIMHBI KaOes
MOoKa3aHa Ha pucyHke 2.98.
4

agpg 1710

3

1-10
HnuHa kabens

"
"

0]
100 -
10 10
100 {10 t-10* {100 110 1107 110"
100 10’
CKOpPOCTE NEPES A4 '
a) buric

PucyHnok 2.98 — I'pagux GpyHKIMOHAIBLHOMH 32aBUCMMOCTH
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MakcumanpHasi JIMHA KaOENbHOW JIMHMM B 3aBHCHMOCTH OT HCIIOJIB3YEMOM CKOPOCTH
nepeaayn He JI0JDKHA MPEBbIIATh YKa3aHHOW B Tabiuue 2.63.

Tabanna 2.63 — 3aBUCHMOCTD CKOPOCTH Nepefavy JaHHBIX OT JUINHBI Kaless

CkopocThb nepeaaqu, o0ur/c MakcumasbHasi IJIMHa Kadeys, M
ot 600 o 57600 1219
115200 1058
230400 529
460800 264
576000 211
921600 132
1843200 66

2.10.4 KommyHukaunonnbiii Mmoxyias TN 713

Ha3nauenne KOMMyHUKallMOHHBIX MOAYJEeN paccMoTpeHo B 2.10.1.
VYcnoBHOE 0003HaUECHHE KOMMYHUKAITMOHHBIX MOJIyJe paccMoTpeHo B 2.10.2.

KoHceTpykiinsg KOMMyHUKAIIMOHHBIX MOAYJIEH paccMoTpeHa B 2.10.3.

2.10.4.1 Ycrpoiicteo n padora moayas TN 713

2.10.4.1.1 CrpykTypHasi cxema MOYJisl

Crpyktypnas cxema moayist TN 713 npeacrapiieHa Ha pucyHke 2.99.

¥
YI'P1 G
HuTtepdeticHbie Cxema ;1 < i i
ey <:> FRONT-END \,/:> <:> ME @ ——

Kananl Kanan 1 ? =4d b
TxII, RxIl
HIl
1 3 o— jﬂ
YIP2 —
CxeMa <

WurepdeiicHpie FRONT-END >| < i
TemH <:> Kanan 2 \'/\:‘>¥ > (\’/l:‘>
Kanam2 >

T HII2

 j—

Marucrpanab
KOHTpOJLIepa

Pucynok 2.99 — CtpykrypHas cxema moayass TN 713
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B cocraB moaynst TN 713 BxoasT:

— 7Ba y31a uHTepdeiica, KaxxIplid U3 KOTOPBIX COACPIKUT:
a) cxemy FRONT-END;
0) y3en rampBaHu4eckoro pazaenenus "YI'P";

B) uctrouHuk nuranus "UII";

Mukpokontposuiep "MK";

y3en unaukanuu "UH";

— wWHAUKATOPHI coctostHus MuHui narepdeiica ("Tx", "Rx" u "TxI", "RxI", "TxII", "RxII").

2.10.4.1.1.1 Cxema FRONT-END

Cxema FRONT-END npeana3zHaueHa Jjisi IpsSMOTo W 00OpaTHOTO MpeoOpa3oBaHMs CUTHAJIOB
JIOTHUECKUX YPOBHEW B CHrHaJIbI HeoOxomumoro uHTepdeiica. Cxema BBIIOJIHIETCS HAa OCHOBE
CHEHATM3UPOBAHHBIX UHTEPPEHCHBIX MUKPOCXEM, THI KOTOPHIX 3aBUCHUT OT UCIIOJIHEHUS MOJTYJIS.

Wutepdeiicet  RS-485 u  RS-422  oOecneuuBaroTcst OJHUM  HUCIOJIHEHHEM  MOJIYJIS
U BBIOMPAIOTCS 110JIb30BATENIEM MTyTeM KOMMYTALUU MHTEP(PENCHBIX LIENeH ¢ MOMOILIBI0 IepEMbIYEK
Ha 1u1ate B cooTBeTcTBUM € 2.10.4.2.1.1.

2.10.4.1.1.2 Y3ea raabBaHU4YeCKOI0 pa3/ieseHUsI

"YI'P" BbIIIOJIHEH Ha OCHOBE ONTPOHOB M IpEIHA3HAUYEH MJIS TajJbBAaHUYECKOIO pa3zicieHUs
MHTEeP(DEHUCHBIX IETIeH OT Ieneld MarucTpajiu KOHTPOJIIEpa.

2.10.4.1.1.3 HcTroyHMK NMUTAHHUSA

"UII" obecrieynBaeT raibBaHUYECKH Pa3ICICHHOE OT MAruCTPalu KOHTPOJUIEpa HAMPSIKCHHE
nutanus nHTepdericHbIX 1eneii. OH BhIMoMHEH Ha ocHOBe HHTEerpanbHoro DC/DC mpeobOpazoBarersi.

2.10.4.1.1.4 MuxKpoxKoHTpOJLIep

"MK" BeImonHsEeT QYHKIUU:
— TMepenayu u MpueMa JaHHBIX B 33JaHHOM (hopMaTe B COOTBETCTBHH C TPOTOKOJIOM OOMEHA;

— oOmeHa nHpopManue ¢ HEHTPAIbHBIM MIPOLIECCOPOM MO MAaruCTpaiIu (IIKMHE) KOHTPOJUIEPA;

JTUArHOCTHKH PabOTOCTIOCOOHOCTH B (POPMUPOBAHUS CUTHAIIOB MHIUKAITHH.

"MK" BBIIOJHEH Ha OCHOBE MHUKPOIpOIIECCOpa, MPOTpaMMHOE OOecleueHue MOIYIIs
pasmemaercss Bo Flash-mamsaru. Tun "MK" ompenensercss MakCHMalbHOM CKOPOCTbIO OOMeEHa
¥ 3aBHCHUT OT BapUaHTA UCTIOJHEHHUS MOIYJIS.
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2.10.4.1.1.5 ¥Y3ea uHAUKALUAU

"UH" w™Moayns COCTOMT U3 JIBYX CBETOAMOJHBIX WMHAUKATOPOB COCTOSIHUSI MOMYJIsS
"C" (pexxum "COCTOAHHUE") u "P" (pexxum "PABOTA") U HMHIUKATOPOB COCTOSHUS JTUHUHN
untepdeiica ("Tx", "Rx" u "TxI", "RxI", "TxII", "RxII").

NHaukaTopsl 0TOOpaXaroT peKUM padOThl MOAYJISI B COOTBETCTBUU € TaOUIIeH 2.64.

Tabauna 2.64 — Uuguxanusa moayJsaeit TN 713 u TN 723

Nuaukarop CocrosiHne HHANKAIUA Pexum paboTbl MmoayJist
WPy O OnHOBpEMEHHOE BKIIOUECHHUE C6poc Moy
WHJIMKaTOPOB KPACHOTO M JKEJITOTO I[BETa
ACHBIU LIBET CBEUYCHUA OoU TecTa TecTa
"p" K Co 03V, 113V
"C" JKenTelil IBET CBEUECHUS Nuanupmanuszanus Moayms
npr 3eJICHBIN IIBET CBEUCHMS, MUTACT PaGowi DesKIM
¢ mepuojom 1 ¢ p
nen JKenTrwlii IBET CBEUEHUS, MUTAET Hapvierse kagana 1
c mepuogom 1 ¢ Py
nen JKenTelii IBET CBEUEHUS, MUTAET Ha eHIe KaHata 2
C IepuoaoM 2 ¢ pym
nen JKenTelil IBET CBEYEHUS, MUTAET Hapymienne kananos 1 2
¢ nepuogom 0,5 ¢
R AKTUBHOCTH B JIMHUU TIEpelaTyuKa
. KaHaia 1
JKenTrIil IBET CBEUEeHUS
Rx" ! AKTUBHOCTb B TUHUU NTPUEMHUKA
KaHaia 1
"TxI" AKTHUBHOCTb B JINHUU TIepeaTUnKa
u "TxII"? kaHana 1 u xkaHama 2
JKenTelil IBET CBEUECHUS
"RxI" AKTHBHOCTb B JIMHUM IPUEMHHKA
u "RxII"? KaHana 1 u kaHama 2

D Jins wucnonmmenmit TN 713 COM 921, TN 713 COM 921 F, TN 713 4852M., TN 713 485 2M F,
TN 723 COM, TN 723 COM F, TN 723 485 2M, TN 723 4852M F.

% JTns ucnionuennit TN 713 2 COM 921, TN 713 2 COM 921 F, TN 713 2 485 2M, TN 713 2 485 2M F,
TN 713 COM 485, TN 713 COM485F, TN 7232 COM, TN 7232COMF, TN 7232 4852M,
TN 723 2485 2M F, TN 723 COM 485, TN 723 COM 485 F

2.10.4.1.2 Pesxxumbl padoThl MOLYIS

Monyns dyHKIHOHUpYET B pexkuMax "Muunuamuzamus” u "Padora".

2.10.4.1.2.1 Pexum "Ununumaauzanua'"

WMunnuanu3anus MOIynsl MPOUCXOIUT MU NoJade MUTaHUs Ha MOAYJb JIMOO NMPUHYAUTEIBHO
no curnany ¢ LI1 B ciygae, ecnu LI onpenenun HapymieHus: B pyHKIMOHUPOBAHUHN MOJYJIS.

B nmpomecce wWHUNMaNM3aMM POUCXOMUT TECTHPOBAHHE OCHOBHBIX Y3JIOB MOMYIIS
U YCTaHOBKA MMapamMeTpoB paboThl HHTEP(HEHCOB.
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2.10.4.1.2.2 Pexum "Padora"

Pexum "PadoTa" aBrsieTCsl OCHOBHBIM PEXKHMOM pabOTHl MOTYIIS.

B xone paboter B nanaoM pexxume LI1 npousBoaut popmupoBaHue makeToB (KaapoB) TaHHBIX
B COOTBETCTBHUHU C 3a/IaHHBIM MPOTOKOJIOM OOMEHa, a Takke 00paTHOE MpeoOpa3oBaHUE MPHUHSATHIX
JaHHBIX. B 1maHHOM  peXuMe  TakKe  MPOU3ZBOAMTCS  IMEPHOANYECKOE  TECTUPOBAHHE
paboToCIocCOOHOCTH MOy M (POPMUPOBAHUE WHAUKALINY.

2.10.4.2 UcnoJib30BaHue MO HAZHAYECHUIO

ITepen a100BIM NOAK/JIIOYEHHEM K MOAYJIO 32)KUM 3aLMUTHOIO 3a3eMJICHHS
KOMMYTAIMOHHOH NMaHeJIH J0JKeH ObITh MOJCOeIMHEH K 3aIIUTHOMY NPOBOJIHUKY,
BHHT KpeIUIeHHs MOJYJs HAa NaHeJlb W BHHTbI KpEIUICHUs JIHMUEBOH IaHeJH
MOAYJIS1 JOJIKHBI ObITH 3aTAHYThbl. Bce NoAK/II0OYEeHMS W OTKJIOYEHHMS Lemneil
K MOAYJII0 [IONYCKAaeTcsd MNPOM3BOAWTL TOJABKO IOCJH€ CHATHA NHTAKIUX
HaNpsKeHU i

[Ipu oskcrmyataruu MOAYJs cieayeT coOtoaarh TpeOoBaHWsS OE30MacCHOCTH COTJIACHO
pazneny 4 HaCTOSAIIETO PYKOBOJICTBA MO AKCILTyaTallUu.

[IpousBecTn pacnakoBbIBAHWE B COOTBETCTBHHM C 1. 7.2.

2.10.4.2.1 Ilopsaaok yCTAaHOBKH

2.10.4.2.1.1 YcTraHOBKA pe;KMMOB PadOThI MOAYJIsI

B cnywae ucnonwszoBanus ucnoiaHernii TN 713 COM 921, TN 713 2 COM 921 (untepdeiic
RS-232C) nayanbHBIX YCTAaHOBOK Ha IIJIATE MOIYJISI HE TpeOyeTcs.

Hns  ucnomuenuit TN 713 4852M, TN 71324852M, TN 713 COM 485 (unrtepdeiic
RS-485/RS-422) tpebyercss mpou3BeCTH BBIOOp TpeOyeMoro pexuma padoThl MYyTEM YCTaHOBKH
IepeMbluek (M3  KOMIUIEKTa TOCTaBKM  Moayis) Ha coeauHurenn  "XK15" - "XK19"
(mns ucriomHenust TN 713 2 4852M — coemunamtenu "XKI15" - "XK19" n "XK22" - "XK26")
(cM. pucynok 2.100).

XSe

XSt
? Xp2 ’
Vo oz ® R\ K170 o] XI5 00 O [oofxs
JJoolloolxe3 HJoolloolxis 00 O loo]xt?
0 0||00|XK26 000 0|XKI9 00| XK1

XKeS XK18

Pucynok 2.100 — O6o3Hauyenne nepembruek MoayJsi ("XS1" u "XS2" — yci1oBHOe 0003HAUEeHHE
BEPXHEro W HMKHETO Pa3heMOB HA JIHUIEBO MAHEIH MOIYJIfA, COOTBETCTBEHHO)

Jlis yCTaHOBKM TEpEMBbIYEK OTKPYTHTh JIBa BHUHTA KPEIUICHUS JIHUIEBOW MaHENIU MOMAYIS
U CHATH JIMLEBYIO MMAHEIb.

[Tocne ycTaHOBKM MepeMbIYEK JIMLIEBYIO MaHeNlb MOIYJS YCTaHOBUTH Ha MECTO U 3aKPEHUTh
BUHTaMHU.
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VYcraHOBKa peXHMOB pabOTBI MOIYJS 3aaeTCsl YCTAHOBKOW IEpPEMBIYCK Ha COCIMHUTEIH
IITHIPEBBIC B COOTBETCTBHH € Tabnuuei 2.65.

Tabanna 2.65

HaumenoBanmne nmapamerpa Kanan 1 Kanan 2
Tumn uaTepdeiica:
— nas RS-485 — ycTaHOBUTE NEpEMBIUKI "XK15" "XK22"
— st RS-422 — yOpaTh nmepeMbIaku "XK17" "XK24"
ITogxmouenne k nuanu TX cormacyromero compotuieHus 120 Om B "K16" "XK23"
Cllyuae, €ClId MOZYJIb SIBJISICTCS OKOHEUHBIM B CETH
Bri6op pexxuma nmuann TX. [Ipu ycranoBke nmepembruek B uaun TX, npu "XK18" "XK25"
OTCYTCTBHH IIEpeJjaul yCTaHABIMBAETCS HanpsbkeHue 5 B "XK19" "XK26"
3arpy3Ka CHCTEMHOTO IPOTPaMMHOTO 00ecTieYeHNUs "XK9"
Copoc Momyis "XK1"

2.10.4.2.1.2 MoHTaxX MOAYJIs1

YcraHoBUTh MOIY/Ib Ha KOMMYTAalMOHHYIO maHedb TK B COOTBETCTBHM C MapKHUpPOBKOH
Ha MaHEJIU B CJIEIYIOLIEM MOPSIIKE:

1) 3amenutb MOy 32 PUKCATOPHI C BEPXHEH CTOPOHBI TTAHETH.
2) Haxatb Ha MOZYJIb C HUDKHEW CTOPOHBI AJIsE COCTBIKOBKH Pa3bEMOB MOAYJISI U [TAHENH.

3) 3akpyTUTh BUHT KPETIJICHUS MOIYJIS.

2.10.4.2.1.3 TloakJ/oyeHne BHENIHUX Lemneil MoayJast

[Ipu mnoxakIOYEeHUH pEKOMEHAyeTcss YOeAMThCSs B TOM, 4YTO BCE MOAKIIOYAEMbIE IIEeTH
00€eCTOYEHBl, MTUTaHUE KOHTPOJIJIEPA BHIKIFOUYEHO.

Cxema BbIXOAHBIX Iieniedi uHTepdeiica RS-485/RS-422 B monymne TN 713 mnpexacraBieHa
Ha pucyHke 2.101.

B ckoOkax mpuBoauTcst 0003HaUeHHUE MEepeMBbIYEeK AJIsA KaHaiaa BToporo uHtepdeiica. B cxeme
MPEyCMOTPEHA BO3MOYKHOCTh MMOJKIIOYEHUS] COTJIacyronmx conpotuBiennd 120 Om B menu
nepefaTynka M npueMHHKa uHTepdeiica RS-422 myrem yCTaHOBKM NEpPEMBIUKM Ha COCTUHHUTEND
"XK16" ("XK23") u B enu npueMHHKA MTyTEM COCTUHEHUS] KOHTAKTOB 3 M 5 BepxHEro (HUKHETO)
pazsema moxayist. s uaTepdetica RS-485 moakimtoueHue cornacyroomero ConpoTUBICHUS B IMHUIO
MO>KHO MPOM3BECTH YCTAaHOBKOM mepeMbIuky Ha coenuauTenb "XK16" ("XK23") nubo coequnennem
KOHTAKTOB 3 U 5 BEpXHEro (HUKHEr0) pazbeMa MOIYJIS.

Takxe nMeeTcss BO3MOXKHOCTh YCTaHOBKM B JIMHUM HamnpsokeHUs 5 B mpu oTKIIIOUeHHOM
nepenatuuke. C 3TOH 11eN1pl0 HanpsbkeHue 5 B nmonaercs Ha nuHMIO yepe3 conpoTusieHus 1,1 kOwm,
MOAKJIIOYaeMbIe K JIMHUM TyTeM YCTaHOBKM mepembldek Ha coeauHutenn "XK19" ("XK26")
n "XK17" ("XK24").

Ha3znauenne KOHTaKTOB HHTEP(EHCHBIX pa3beMOB MOYJISI YKa3aHO B Tabmuiax 2.66 — 2.68.
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1,1 KOm

+5B
l XK19

XS1
(XKZB) KOHT| UENb
° 1 TX+
DD20 XK16 (XK23) 120 Owm O
oo (D | v|2 | ’ ' Z RF§<n
N +
X T xkis l XK17 1 XK18 150 Om £ RE
3 |pE 3 (XK22) g (XK24)  Q (XK25) 18
2R 4| A g 4
1 B | 9 GND
—RO 10
VCC +5B
5
Nk [31,1 kOm 100 Om
GND

%

Pucynok 2.101 — Cxema BbIXOAHBIX Ieneil mHTepderica RS-485/RS-422
Tadauua 2.66 — Unrepdeiic RS-232C

CoegnHuTe I

KoHTakT

HanmenoBanue nenu

Bunka DRB-9M

1

DCD

RxD

TxD

DTR

GND

DSR

RTS

CTS

Ol | Q||| ]|W]N

RI

Tabauua 2.67 — Uurepdeiic RS-485

Coequuurean

KoHTakT

HaunmenoBanue nenu

Poszerka DRB-9F

1

A

2

B

3

Tepmunatop 120 Om

9

GND

[Ipumedanue — YcraHosiueHsl nepeMbluku Ha coeaunureny "XK15", "XK17"
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Ta6anna 2.68 — UnaTepdeiic RS-422

Coennnurenn CoenuHurenn Coennnurenn
1 TX+
2 TX-

Poserca DRBOF 3 TepmunaTop 120 Om

4 RX+
5 RX-
9 GND

ITpumeuanuec —I[lepembruku Ha coequuuTen "XK15", "XK17" He ycTaHOBIEHbI

2.10.4.2.2 TloaroroBka k padorte

1) Y6enuthcs, 94TO BCE MOIKITIOYAEMBIE K MOYJTIO IIETTH 0OECTOUYCHBI.

2) MonkmounTth K pazbéMaM MOIyJs Lenu uHTepdeiicoB. HaznHaueHne KOHTAKTOB pa3zbEMOB
MOMAYJsl, B 3aBUCMMOCTH OT THIa HMCIHOJb3yeMoro uHTep(eiica, mpuBeneHo B Tabdn. 2.66 —2.68.
Ha3nauenue KOHTAakTOB pa3bEMOB Kalenei, IpenHa3HAUYEHHBIX MU MOJAKIIOYCHUS BHEUTHHX
YCTPOMCTB K MHUKPOKOHTpPOJUIEPY Al OOMEHA JaHHBIMU [0 IOCIIEAO0BAaTEIbHOMY HHTepQeiicy,
II0Ka3aHOo Ha pucyHKkax 2.102 —2.106.

IL N
a

Ta Rm

:
1
g
:

el e e Ll L B

KNT13-X18

Pucynok 2.102 — HazHaueHne KOHTaKTOB pa3béma kabenst "KN713-X18" pas moayas TN 713 COM 921
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Pucynoxk 2.103 — Ha3naueHue KOHTaKTOB pa3bémoB kaodedeit ""KN713-X19" u "KN713-X20"
s moayast TN 713 2 COM 921

227



Pykoeodcmeo no akcrnsyamayuu

PIN [Uset nporopa | HaznaweHwe

RE5-485/RS-422

1 [ ATH+
2 KopWuHeamR | BITX=
3 BrE Tepmunatop 120 OM
4 MENTHIA =/RX+
y CADBIA - /R~
B POICBLIA GND

£l

=Y

b=t |

iz :

ix] =

= 4

1
|
Ll

Pucynok 2.104 — HazHaueHne KOHTaKTOB pazbéma kadenst ""KN713-X21" aus moxyas TN 713 485 2M
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PIN |LUser nposoga | Hainauwewns
& RE-485/RE5-422
§+4 i BeEnten ATH+
L 2 KopeaHeReEn | BITX=
£ : IBMEHLIR Topmararop 120 OM
¥ [ T — R+
- b [t =Rx-
] A GHD
PIN | User npoBona | Hajxausxwme
— RES-485/R5-422
ﬁ 1 ATX+
o 2 KopwdHeawn | BTA-
= 3 IBMEHEIN Tepmusarop 120 OM
x 4 WENTHIA =[x
5 i =/RX=
] i GHO

Pucynox 2.105 — HazHaueHne KOHTaKTOB pa3bémoB kabedei ""KN713-X22" u ""KN713-X23"
aJist monyJst ucnonnenuss TN 713 2 485 2M
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N3 &
€

PIM | User npoeoga | Hasxavenws
3 RS-485/RS-422
4, 1 Gen ATX+
| 2 KoperaHesspR | BT X~
1= 3 IBNSHLIRA TepamuraTop 120 OM
% 4 WENTHIA = [RX+
5 bl =/RX=
] DOSBSIA GND
PIN
— 1
o 2
& 3
= 4
z 5
[
Fi
-
5

Pucynok 2.106 — HasnayeHHne KOHTaKkTOB pa3bémoB kabeseit ""KN713-X24" u "KN713-X25"
s monyas ucnoianenus TN 713 COM 485

2.10.4.2.3 Tlopsinok padoThl

BxiirounTh ceTeBOM BBIKIIIOYATENIb HA MOJYJIE€ HCTOYHUKA MUTaHUA KOHTposuiepa. Ha nuueBoi
MaHENM MCTOYHMKA MUTaHWS JODKEH BKIIOYMTHbCS MHAMKatop "+24 V") nomkHa HauyaTbhes
MHULMATIN3a1Ms HEHTPAJIILHOTO MIpolieccopa U MOyJIe KOHTpoJuIepa.

[lo 3aBepumieHMIO HHULNMAIM3AIMU  KOHTpOJUIEpAa HMHAMKALMS HAa MOAyJIe JOJDKHA
COOTBETCTBOBATh paboueMy peKUMYy.

Cnenatb B popmysipe Ha koHTpoiwiep DJICU-TMK oTMeTky 0 Havase KCIUTyaTaliH.

[Topsaok nampHEHIEH pabOThI ¢ TPOrPaMMHBIM OOeCIIeueHHeM MOJYJISI yKa3aH B JOKYMEHTE
"KonTpomnep nporpammupyemsiii DJICU-TMK. PykoBozactso no npumenenuto. Yacte 1".
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2.10.4.3 Texunueckue xapaxkrepucruku moayJst TN 713
Texuuueckue xapakrepuctuku moayns TN 713 npusenens! B Tabnuie 2.69.

Tabanna 2.69 — Texunueckne xapaktepucTuku MoayJsi TN 713

HanMeHoBaHMe XapaKTEePUCTHKH En. uzm. 3HaueHne

Moaynu

TN 713 COM 921
TN 713 COM 921 F - RS-232C
TN 713 2 COM 921
TN 7132 COM 921 F

Mopynu

1 Tun unTepdeiica TN 713 485 2M
TN 713 485 2M F - RS-485/RS-422
TN 713 2 485 2M
TN 7132 4852M F

Monaynu
TN 713 COM 485 — RS-232C/RS-485/RS-422
TN 713 COM 485 F

2 KonuuecTBo kaHaoOB uHTEepdeiica:
—Moaynu TN 713 COM 921, TN 713 485 2M IT.
—Moaynu TN 713 2 COM 921, TN 713 2 485 2M, IIT.

TN 713 COM 485

N —

3 Ckopocth 0OMeHa:

— qst naTepdeiica RS-232C KGut/c ot 0,6 10 921,6 !
— jutst mHTepdeiica RS-485/422 K6ur/c ot 0,6 10 18432 Y
4 TIporokon oOMeHa — Modbus RTU ??
5 Hanpspkenue ranpBanuueckoro pasneneHus (3¢ d.):
— MEX1y LIeTsIMU HHTep(elcoB U MHUHONW KOHTPOJIEpa B 500
— MEXIy LEMSIMH KaHaJIoB HHTEp(eiicoB B 500
— MEX/1y LIeTIsIMU HHTep(elcoB U KOPIycOM B 500
6 [ToTpebnsieMas MOIIHOCTb, HE OoJee Bt 6
7 I'abaputHbie pa3zMepsl, He Ooee MM 25%193x%143
8 Macca, He 6oiee KT 0,6
TN 713 COM 921
TN 713 2 COM 921
TN 713 485 2M OoT MUHYC 5 110 TuTroc 60
TN 713 2 485 2M
9 Temneparypa okpyxatomiero [TN 713 COM 485 oC
BO3/lyXa TN 713 COM 921 F
TN 7132 COM 921 F
TN 713 4852M F oT MUHYC 25 10 mitoc 60
TN 71324852M F
TN 713 COM 485 F

2 CxopocTh 0OMeHa BrIOMpaeTcs mporpaMMHoO U3 3Hauenuit 0,6; 1,2; 2.4; 4,8; 9,6; 19,2; 38,4; 57,6;
115,2; 230.4; 460,8; 921,6; 1843,2 Kour/c;

?) MakcuMalbHas CKOpocTb 0bMeHa — 921,6 Kout/c;

3 [Tporokon obMeHa ompenensercs MpU 3aka3e, BO3MOXKHA pealiu3alus JIPYTHX MPOTOKOJIOB IO
TpeOOBAHMUSIM 3aKa3UHKa.
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2.10.5 KommyHnukanuonubiii mogyab TN 723

Ha3HnaueHne KOMMYHHKAIIMOHHBIX MOJTyJIeil paccMoTpeHo B 2.10.1.

VYcioBHOe 0003HaYeHNE KOMMYHHUKAIIMOHHBIX MOJyJel paccMoTpero B 2.10.2.

KoHCTpyKIIMsi KOMMYHHKAIIMOHHBIX MOysiel paccMoTpeHa B 2.10.3.

Mogyns TN 723 npeacraBieH B CIEIYIOIUX UCIOJTHEHUSX:

2.1

TN 713 COM 485, TN 713 COM 485 F;
TN 723 COM 921, TN 723 COM 921 F;
TN 7232 COM 921, TN 7232 COM 921 F;
TN 723 485 2M, TN 723 485 2M F;

TN 723 2 485 2M, TN 723 2 485 2M F;

TN 723 COM 485, TN 723 COM 485 F.

0.5.1 YcrpoiictBo u padora moayJas TN 723

CrpyktypHas cxema wmoxayias TN 723 anamormyHa cTpykTypHoil cxeme moayns TN 713
U IIpeJCTaBlIeHa Ha pucyHke 2.99.

Nunukamus u pexxumbl padoTel Moayist TN 723 aHanornyHbl HHIUKAIIMKM U PEKUMaM PabOThI
moayns TN 713 u paccmotpensl B 2.10.4.1.1.5 1 2.10.4.1.2 cOOTBETCTBEHHO.

2

v

.10.5.2 Ucnoab30BaHue MO HA3ZHAYECHU IO

IMepex J/100bIM NOAKJIIYEHHEM K MOAYJI 32:KUM 3alIUTHOTO 3a3eMJIEHHUS
KOMMYTAIHOHHOM NMaHeJH 10/2KeH ObITh MOCOeIUHEH K 3allIMTHOMY NIPOBOHUKY,
BHHT KpeIUIeHUusI MOAYJIS HAa KOMMYTALMOHHYK MaHeJb M BUHTHI KpenJeHUus
JUIEBOl MaHeJIWM MOAYJAsl [JO0/LKHbI ObITh 3aTsaHyThl. Bce moak/I04YeHus
U OTKJIKOYEHHUS Heneil K MOXYJII0 T0NMYCKAeTCsl MPOU3BOAUTH TOJbKO MOCIe CHATHS
NUTAKIIUX HANPSZKEHU T

[Ipu »sKcrutyartanuu MOIyJNs cleayeT coOnonaTh TpeOoBaHMS O€30MacHOCTH COTJIACHO

pazzaeny

4 HACTOSIIETO PYKOBOJCTBA MO IKCIUTyaTalluH.

[IpousBecTu pacnakoBbIBAHKWE B COOTBETCTBHHM C . 7.2.
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2.10.5.2.1 Ilopsinok yCTAHOBKHM

2.10.5.2.1.1 YcraHoBKa pe:xxuMa padoTbl MOLYJIsI

Bri6op pexkuma pabOThl MOIYJsS TMPOM3BOJIWTCS YCTAHOBKOW amnmapaTHBIX IEpPEeMbIUEK,
BXOJSIIMX B KOMIUIEKT IIOCTaBKM MOJAyJisA, Ha 1mrTbipeBele coeaunuTenu "XK15" - "XK19",
"XK22" - "XK26". PacnonoxxeHue coeAMHUTEIICH MpeIcTaBiIeHO Ha pucyHke 2.107.

s

=
XK 245 B|XK 22 bnntH

0T
0F

XK1T7ke o|XK 15 ta

[o elle o[XK 16 }r:|=:23 mode o o~
o olle oK 19 o ofle 5| XK 26 calib [o olw
XKI18 XK25

Pucynok 2.107 — PacnoJiokeHne IITBIPEBBIX COeTUHUTEJICH
[lepeuens ¥ Ha3HAUCHUE aNNapaTHBIX NIEpEeMbIUeK MpUBeAcHBI B Tabmuie 2.70.

Taoauna 2.70 — Ilepeyenb U Ha3HAYEHHE MEPeMbIYEK

IITeIpeBO# COeMHUTENb Ha3nayenue nepemMbIYKHU
"XK101-1" u "XK102-1" s mepexona Moy B pexuM "3arpy3ka” (boot)
"XK101-2" n "XK102-2" Ilepembruka pexuma coBMecTumMocty (mode)
"XK101-3" n "XK102-3" PesepBHas nepembruka
Coenunurennb
Ilepembruka Pesxxum padoThbl
Kanaa 1 Kanau 2
"XKISH, ”XK22", + BBIGOp HHTep(beﬁca RS-485
"XK17" "XK24" — Br16op untepdetica RS-422
[Tonkmtouenue k nuauu "TX" cornacyroiero
"XK16" "XK23" + conpotusiieHus 120 Om B ciydae, ecnu
MOAYJIb SIBJIIETCS OKOHEYHBIM B CETH
"XK18", "XK25", . VYcranoBka Hanpsbkenus S B vHa nuaum "TX"
"XK19" "XK26" B Cllydae OTCYTCTBHS Ilepeadn

[IpumevyaHus:

1. Ucnonw3ytotcs creayrone 0003HaYeHHUS:

"+" — mepeMbluKa YCTaHOBIIEHA;

"-" — mepemMbIuKa OTCYTCTBYET.

2. Mna moxpyns TN 723 ¢ mportokonom Modbus Slave pexum coBmectumoctu ¢ TN 713
orpanndeH (cm. 1.2.10.5.3.3). TlompoOnass wuHdoOpmaius mnpeacTaBieHa B JIOKYMEHTE
«Kontpomnep nporpammupyemsiii DJICU-TMK. PykoBoacTso 1o npuMeHeHuto. Yacts 1».

IL]I}I MOJIYUYCHHUA OO0CTyIIa K HITBIPCBBIM COCAUHHUTCIIAM TpGGyGTCH BBIIIOJIHUTE OCMOHTAX
HHHCBOﬁ MaHCIN MOAYJIA: OTKPYTUTh ABAa BUHTA U CHATH IAHCIIb.

PexxuM cOBMECTMMOCTH MOjpa3zyMeBaeT mojJ co0oil BO3MOXKHOCTh paboTel moxyns TN 723
B kauectBe Moyt TN713 3a cuer ycranoBku mepembruku "XK101-2" u "XK102-2". TlonpoOHas
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uHpopMaLUsg O JAaHHOM (YHKLUMHU IpeJcTaBlieHa B AOKyMeHTe «KOHTpomiep mporpaMMHpyeMbIid
OJICU-TMK. PykoBozacTBo 1o npumeHeHuto. Yacts 1.

B paboyem pe:knMe MOaYJisl B COCTaBe KOHTPOJLIEPA, MePeMbIUKA J0JKHA ObIThH
CHAATA cO MThIpPeBbIX coenunuTenei ""XK101-1" n "XK102-1"

[Tocne ypanmeHus nmepeMbldeK yCTAaHOBUTH JHUIEBYIO NAHENb Ha NPEKHEE MECTO U 3aKPYTHUTh
KPEIEKHBIE BUHTBL. B COOTBETCTBMM ¢ MapKUPOBKOM Ha naHenu kommyrannoHHod TK, yctaHoBuTh
MOJlyJIb Ha IIaHEJIb:

1) 3anenuTh MOIYNb 3a (PUKCATOP C BEPXHEH CTOPOHBI MTAHENH;

2) HaxaTb Ha MOJYJb C HUXKHEH CTOPOHBI MaHENU IS COCTHIKOBKH DPa3bEMOB MOIYIIS
U TIaHEeIIH;

3) 3aKpyTUTb BUHT KPEIUICHUS MOIYJIA.

2.10.5.2.2 IloaroroBka K padore

[IpoBepuTh, 4TO BCE MOIKIFOYAEMBIC K MOJTYIIIO IIEMH 00€CTOYCHBI.

[lopknounth K pa3zbéMy MOAYJA LENH H3MEPSIEMBbIX CHUTHAIOB. Ha3HaueHHE KOHTaKTOB
pazbEéma npuBeaeHo Ha pucyHkax 2.108 u 2.109.
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Pucynok 2.108 — Moayas TN 723. HaznaueHue KOHTAKTOB pa3bema ""COM"
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Pucynox 2.109 — Moayas TN 723. HazHaueHue KOHTAKTOB BepPXHeEro 1 HUKHEro pa3beMoB
(RS-485, RS-422)
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2.10.5.2.3 Ilopsinox padoTsl

2.10.5.2.3.1 Ilomauya nUTAHHA M HAYAJILHAS HHHITHATIH3AIHSA

BxirounTh ceTeBOM BBIKIIOYATENIb HAa MOMYJIE MUTAHHUS KOHTPOJUIEpA, HA JIMIEBOW MaHEIn
KOTOPOro JOJKEH BKIIOUUTHCA wuHAuKaTop +24 V. HauHercs wuHUIMAIM3alMs LUEHTPAIbHOTO
npolueccopa u MOAyJIe KOHTpOJIIepa.

[To 3aBepuieHWI0 WHUIMATH3AIMK KOHTpOJUIEpa WHAMUKAIMS HA MOAYJE JOJDKHA
COOTBETCTBOBATh pabouyeMy peKUMY.

Caenatb B hopMymsipe Ha KOHTPOJIJIEp OTMETKY O Haydase HKCIUTyaTaluy.

2.10.5.2.3.2 O0OMeH JaHHBIMH

[TapameTpsl pabOTBl MOAYJS 3a7al0TCA LEHTPATBHBIM IPOLECCOPOM MpPH HHHULIUAIA3ALUN
MOZYJIS.

2.10.5.3 IIpoToxoJibl mepeaavn JAHHbIX

g monyns TN 723 peanuzoBaHbl CIeAYOLIME IPOTOKOIBI IEpeadn JaHHbIX:
— Modbus Master;

— Modbus Master ¢ noaaep>XKoi CYETYUKOB;

— Modbus Slave;

AnybusFifo.

2.10.5.3.1 Modbus Master

Mopayns TN 723 ¢ moanmepxkkoit mporokoija Modbus B pexume ompocumka (Master)
o0ecreyrBaeT orpoc MOAYNHEHHBIX YCTPOMCTB.

Mopyns TN 723 ¢ nporpaMMHBIM OOecriedeHreM Toaiepkku npotokona Modbus B pexxnme
ornpocurka (Master) Mo>xeT paboTaTh B CICAYIOIIUX PEKUMAX:

— 10 OJHOMY KaHaly CBSI3M — HACTpOiKa paboThl MOIYJS B JAHHOM DPEKUME BBIMOIHIETCS
B CEpBUCHOM Nporpamme CoDeSys;

— 10 JIByM KaHajJaM CBSI3M — HAacTpoiika paOOTbl MOIYJsl B JaHHOM PEXKHUME BBIMOIHAETCS
B CEpBUCHOU ITporpamme CoDeSys;

— B PEXHME PE3ePBUPOBAHMS KAHAJIOB CBSI3H.

Monyns TN 723 ¢ nogaepxkoii mpotokoia Modbus Master npu HEOOXOAMMOCTH MOXKET
paboTaTh B pexXxuMe MOIHOM coBMecTuMocTH ¢ Mmoayiaem TN 713.

[Togpo6nass mabopmamuss o moxyne TN 723 ¢ mommepkkoit mporokona Modbus Master
npexacrasieHa B aokymeHTe «Kontpomnep mnporpammupyemsiii  DJICU-TMK. PykoBoxactso
1o MpUMeHeHu0. Yacth 1».
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2.10.5.3.2 Modbus Master ¢ nogaepxKKoi c4eTYNKOB

Monayns TN 723 moxer paboTaTh ¢ HMPOrpaMMHBIM OOECIIEYeHHEM MOJACPKKH MPOTOKOJIA
Modbus RTU B pexume omnpocunka (Master) Ha OJHOM JIOTHYECKOM KaHalle W IMPOTOKOJIA
ElMeters omnpoca cuertuukoB snektposHeprun COT4TMO3M u I[ICYH-4TM.05 (M, MK, H)

Ha JIPYyTOM.

Oynkiuonan npotokona Modbus RTU Master momHOCTBIO COOTBETCTBYET (DYHKIIMOHATY
npotokoia Modbus Master a1 04HOTO JIOTHYECKOTO KaHaJa.

1O monyns TN 723 He BbINONHAET NMpeoOpa30BaHUIl JaHHBIX, MOJYYEHHBIX OT CUETYHKA, U
nepeaaeT uxX B HeM3MEHHOM BHJIE (KaK €CTh) B 3a/1a4y MOJIb30BaTeNsl B ccTeMe CoDeSys.

Monyns TN 723 ¢ npommBkoii Modbus Master ¢ NOAIEPKKONH CUETYUKOB IIPH
HEOOXOAMMOCTH MOXET paboTaTh B PEKUME MOJTHON coBMecTUMOCTH ¢ MoaysieM TN 713.

[MonpoOuast mapopmarus o moxyine TN 723 ¢ npommBkoii Modbus Slave ¢ mogmepxkoit
CYETYMKOB TpeAcTaBiiecHa B JokyMeHTe «KouTpomiep mnporpammupyemsiii  DJICU-TMK.
PykoBozcTBO o npuMmeHneHuto. Yacte 1».

2.10.5.3.3 Modbus Slave

Monyne TN 723 ¢ nognepxkoii mpotokosia Modbus B pexxume nmogunHeHHoOU ctanuu (Slave)
o0ecnieunBaeT ONpocC MOAYNHEHHBIX YCTPOMCTB 110 OTHOMY KaHAJTy CBS3H.

Monyns TN 723 ¢ nporpaMMHBIM OOecTieueHreM ToAEepXKU mpoTtokosia Modbus B pexxume
NOYMHEHHOH cTaHIMHU (Slave) MoxeT paboTaTh B CIEAYIOIUX PEXKUMAX:

— [0 OJHOMY KaHally CBSI3M — HACTpOMKa paboThl MOAYJS B JAHHOM PEXKUME BBINOIHIETCS
B CEpBUCHOM Nporpamme CoDeSys;

— 10 JIBYM KaHajlaM CBS3M — HAacTpoiika paOoTbl MOIYJsl B JQHHOM PEXKHUME BBIMOIHACTCS
B CEPBUCHOM IIporpamme CoDeSys.

Monyns TN 723 ¢ nonnepsxkoit mporokoia Modbus Slave (B oTnnune oT Ipyrux MpoOIIMBOK)
MOXET pabdoTaTh B peXHMe OorpaHuueHHON coBMectuMocTd ¢ moxyineMm TN 713. Moayns TN 713
MPEIOCTABIIAECT BECh quana3oH sdeek u peructpoB. Monyns TN 723 ¢ noanepxxkoit Modbus Slave
MMEET OIPaHUYEHMSI Ha KOJIMUECTBO AYEEK U PErucTpoB. [[Is1 TOCTHIKEHUS COBMECTHUMOCTH MOAYJIS
TN 723 ¢ mogynem TN 713 BO3MOXHBI JBa peXuMa pabOThI: CTAaTHYECKUH (JIOCTYIMHBI TOJIBKO
nepsbie 8000 azpecoB sueek W PETUCTPOB) M AMHAMHUYECKUI (MOTYT OBITH 3aHATHI JIIOOBIE ajpeca
stueek 1 peructpoB oT 0 10 65535, HO UX KOJIMUECTBO HE MOXKET TpeBbImaTh 3700).

[Togpobnass mupopmanus o moxyne TN 723 ¢ moanepxkkoil mporokona Modbus Slave
npeacraieHa B nokymeHte «Koutpomiep nporpammupyembiii DJICU-TMK. PykoBoncTtBo 1o
npuMeHeHuro. Yacte 1».

2.10.5.3.4 AnybusFifo

[TIpotokon AnybusFifo npeanasnayen s noctyma K IOCIeIOBaTelIbHBIM HHTEpdeiicam
moxyast TN 723, T.e. mo3BOJsSET NPUHUMATh JaHHBIE Yepe3 IIOCIIeNOBaTeIbHbIE HHTEP(EHCHI
(RS-485, RS-232) u nepenaBaTh UX B 3a/layy MOJIb30BATENs, a TAK)KE NEpeaaBaTh JaHHbIE U3 3a/1a4u
MOJIb30BATENsl 4yepe3 IMocliefoBareiabHble MHTepdencel. [lpu 3ToM MNpoTOKON mMepenayn JaHHBIX
MOJKET OBITh pealn30BaH B 3a/1a4e MOJIb30BATEI, JTHOO0 MOJIH30BATENb MOKET UCTIOIB30BATh TOTOBBIN
npoTokod (Hampumep, iecl101 slave), uToObl mepegaBaTh JaHHBIC Yepe3 HHTEPHEUCH MOTYIIS.

Moayns TN 713M ¢ moanepxkkoit nporokoia AnybusFifo npu HeoOxomumocTu MoXeT
paboTaTh B pexXuMe MOTHOU coBMecTuMocTu ¢ moayiem TN 713.
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[Togpo6Hass wmHpopMammst o wMoxyiae TN 723 ¢ momanepxkkoir mporokona AnybusFifo
npencrasieHa B gokymeHTte «Kontpomnep mnporpammupyemsiii  DJICU-TMK. PykoBonactso
1o MpuMeHeHu10. Yactp 1».

2.10.5.4 Texnuveckue xapaxkrepucTuku moxayJeit TN 723
Texanueckue xapakrepuctuku Mmoaynet TN 723 u TN 723 F npexacrasiens! B Tabnuie 2.71.

Taoauna 2.71 — Texunveckue xapakrepucTuku moayJeid TN 723

HaumeHoBaHMe XapaKTepUCTHKH 3HavyeHue
1 Hanpsixenue nutanusi, B 24+2
2 IlyckoBoii TOK, A, He Oonee 1
3 MomnocTth notpebnenus, Br, He 6omee 5
4 CkopocTh 0OMeHa qaHHbIMH, KOUT/C ot 0,3 no 1843,2*

5 Hampsbkenue — rampBaHWuYeckoro — pasueneHuss (39 dexTuBHOE

. 500

3HauUeHUE) MeX Ay nHTepdelicom u kopnycom, B
6 T'abGaputHbie pa3Mepsl, MM He Oonee 25%193x143
7 Macca, kr He 6osnee 0,8
8 CosMmectumocTh ¢ Moaysiem TN 713 €CTh

TN 723 COM 921

TN 723 2 COM 921

TN 723 485 2M oT MUHYC 5 110 Tutroc 60

TN 723 2 485 2M

TN 723 COM 485

9 Temmnepatypa okpy:xarouiero sozayxa, °C TN 723 COM 921 F

TN 7232 COM 921 F
TN 723 4852M F OoT MUHYC 25 110 mroc 60
TN 72324852M F
TN 723 COM 485 F
IIpumeuanue —*Ckopoctb oOMeHa BhIOMpaeTCs MporpaMMHO. MakcuMalbHasi CKOPOCTh
00MEHa ONpeeNsIeTCs] BAPUAHTOM HCIIOJIHEHHS] MOJYJIS.
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2.11 KommyTanmoHHbIe aHeJIn

2.11.1 Ha3HayeHne KOMMYTAUMOHHBIX MaHeJel

Kommyranmnonnas nanens TK npennasHauena st MEXaHHYECKOTO OOBEIUHEHUS MOJYJEH
koHTposuiepa DJICU-TMK, opranuzamuu >J€KTPUYECKUX COCIUHEHUH M MOHTa)xa KOHTpoJIIepa
Ha MECTE€ YCTAHOBKHU.

K 0coOeHHOCTSIM KOMMYTAITMOHHBIX TTAHEICH OTHOCUTCS:

IIPOCTOTA U HA/IEKHOCTH YCTAHOBKHU MOJYJIEH;
BO3MO>XHOCTb IIOJKJIIOYEHHS BHEILIHETO UCTOYHHMKA UTaHus 24 B;
BO3MO>XHOCTb PE€3EPBUPOBAHMSI TUTAHUS;

HpOHBBOHBHBIﬁ MOpAIOK pPasMCIICHUA Mo,uyneﬁ BBOI[a/BLIBOILa U KOMMYHHKAIIMOHHBIX

MOJYJIEH.

KommyTtanmonnsie nanenu TK npencraBieHsl B CIEAYIONUX UCTTOTHEHUSIX

TK 7116, TK7116 F, TK 711 6 R;
TK 71110, TK 711 10 F;
TK 7216 F.

Kommyranmonnsie manenu TK 711 6 R, TK 721 6 F umeror ¢yHKIHMIO pe3epBHPOBAHUS
HUCTOYHHKA ITUTAHUA.

2.11.2 YcioBHOe 0003HaYeHHEe KOMMYTAIlMOHHBIX NaHeel

VYcil0BHOE HaMMEHOBAaHME KOMMYTAIlMOHHBIX [aHeled, B 3aBUCUMOCTH OT BapHaHTa
UCTIOJIHEHUS, (popMUpyeTCs CIeaYyIOnM 00pa3oM:

T — o6o3navyenue cepun koHTpouiepoB DJICU

IIaHe b KOMMYTAIIMOHHAS T K | 7XX | XX X F

K — dynknmonansHOE Ha3HAYCHHE (KOMMYTAITH)

711, 721 — IOPSAKOBBIM HOMEDP pa3padOTKH

-6

KonmdecTBO QyHKIMOHANBHBIX MOTyJICH

-10

R — dyHKIIMS pe3epBUpOBaHUS HCTOYHUKA TUTAHUS
Jst marenu TK 721 — R He yka3biBaeTcs

TemnepaTypHOE UCIIOITHEHUE:

F — Momynes wmmeeT TeMmmepaTypHBIA JHana3oH OT
muHyC 25 mo mwioc 60 °C

(TK 711 6 R 6e3 F umeer reMnepaTypHbIii AHana3oH
ot MuHyc 25 no mrtoc 60 °C)

[ToHOE HauMeHOBaHME KOMMYTAIIMOHHOW TaHENn 00pa3yeTcss U3 YCIIOBHOTO HAaWMEHOBAHUS
1 0003HAUYEHHUS TEXHUUYECKUX YCIOBUH.

HpHMep IMMOJIHOT'O HAUMCHOBAHMUA ITPU 3aKa3€ WIN YKA3dHUU B JOKYMCHTAIIUU:

Koumponnep npocpammupyemoiic IJICH-TMK. [Ilanenv rommymayuonnaa TK 7116 R
TY 4210-001-79207856-2015
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2.11.3 KoHcTpyKuMs KOMMYTAUMOHHBIX NaHe el

Ha pucynke 2.110 npencraBneH BHemIHUNA BuUI KOMMyTanoHHoM ma”enu TK Ha mpumepe
TK 711 6 c onricaHueM pacrookKEHHbIX Ha HEN 2JIEMEHTOB.

Pasvem ona Pasvem ona Paszvem onsa ycmanosku
VCMaHOBKU YCMAaHOBKU @yHKYUOHANLHBIX MOOY el
MOOYISL NUMAHUSL mooyns L[IT

Pazvem 0111 nooxmouenus pesepeno2o ucmoynuka numanus 24 B

PucyHnok 2.110 — BHemnuii Bug nanenb kommyTtanuonnoi TK 711 6

Buemnuit Bung kommyranumonHsix manened TK 711 10 u TK 721 6 aHanoruyeH BHEIIHEMY
Buay nma"nenu TK 711 6.

["aGapuTHBIE M yCTaHOBOYHBIE pa3Mmephl maHeneil kommyranuoHHbIXx TK 711 6, TK 711 6 F,
TK7116R, TK71110, TK71110F npencrasnensi Ha  pucyHke b.2.  T'aGaputHbie
U ycTaHOBOYHbIE pa3Mmepbl nanenu kommyranmonHoi TK 721 6 F npencraBnens! Ha pucyHke b.3.

[Tanens kommytannonHass TK cocTouT W3 MeTauIMYecKoro Kopmyca W Me4YaTHOM IUIAThI,
Ha KOTOPOW CMOHTHUPOBAaHBI Pa3bEMBbI JJIs MOJAKIIOUEHUS MOyJIe KOHTPOJLIEpA.

C BepxHEH CTOPOHBI MaHETHW HMEIOTCA (UKCATOPBI, C MOMOIIBIO KOTOPBIX OOECIeYnBaeTCA
MO3UIIMOHUPOBAHKE U KPETUICHUE MOJIyJIeH TIPU YCTaHOBKE.

Ha HmxkHeW CTOpOHE TMaHeNW pacrlojoXKeHa 3a3eMIISIoNias IUIaHKa ¢ Pe3bOOBBIMHU
OTBEPCTHSAMU, 00ECTICUNBAIOIAS IITEKTPUICCKOE 00bEJMHEHHE KOPITYCOB MOAYJICH Uil OpraHu3aIliu
3aIIMTHOTO 3a3eMJICHUSI, @ TAK)KE KPEIUICHHE MOAYJICH C IIOMOIIBIO BHHTOB.

Ha 3azemuisrommedl TUIaHKe TakXKe pasMelleH BUHT (32KHM) 3allUTHOTO  3a3eMJICHHS
o 'OCT 21130, BOom3u 3axuMa HaHeceH 3Hak "3ammuTHoe 3a3emuienune" mo ['OCT 25874.

Kpennenne naHeny Ha MeCT€ YCTAHOBKHM IIPOM3BOAUTCS C TOMOIIBIO UYETHIPEX OTBEPCTHH,
PAacIioyIoKEHHBIX 110 O0KaM maHen I Ha BeicTymnax ("ymax') 3aqHeil CTeHKH MaHeNu.
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VY naneneit kommyraunonusix TK 7116, TK 711 6 F, TK 711 6 R, TK 711 10, TK 711 10 F
C JIeBOM cTopoHbl HaxoauTcs paszbeM "XP1", mpenHa3sHaueHHBIH AJI1 MOJIKIIOUYEHHS] PE3EPBHOTO
ncrouyHrka nutanus 24 B. Haznauenne KOHTaKTOB pa3zbema, MpeACcTaBiIeHo B Tabmue 2.72.

Ta6auna 2.72 — Ha3naueHue KOHTAKTOB pa3béma "XP1"

Konrakr Ha3nayenue Onucanue
1,2 +24V JonycTtuMoe oTkJIOHeHHe MuHyc 2,4 B
3,4 ov
5 SUPG2 Ecmu 3amkayro Ha OV — cUTHAIM3UpYyeT O HaJIU4YUHU
" UCTIPAaBHOCTHU PE3CPBHOI0 UCTOYHUKA ITUTAHUSA

Monaynu Ha manenn TK 711 HeoOXoauMoO yCTaHABIMBATH B COOTBETCTBUHM C MapKHPOBKOM
pa3beMOB:

— pa3bem "XS0" — ycTaHOBKA MOJTYJIsl TUTAHUS;

— pazbem "XS1" — ycTaHOBKa MOJyJIS LIEHTPAIBLHOTO IIpoLieccopa.

[Tanens kommyTtanmonHas TK 711 6, TK 711 6 F:
pazbembl "XS2"-"XS7" — ycraHOBKa ()YHKIIMOHAJIBHBIX MOMIYJIEH (MOIYJIHM BBOAA-BBIBOJA,
"uHTEepPECHbIC MOTYIIH).

IMTanensp kommyTtanmonuag TK 711 6 R:

— pazbeMbl "XS2" — "XS6" — ycTaHOBKa (DYHKIIMOHAIBHBIX MOJYJel (MOJyJIM BBO/Ia-BBIBO/IA,
uHTep(eiicHbIe MOAYITH);

— pazbembl "XS7" — ycTaHOBKA PE3€pBHOTO UCTOYHHUKA MUTAHUA.

ITanens kommyrannonHas TK 711 10, TK 711 10 F:
pa3zbembl "XS2" —"XS11" — ycTraHOBKa (pYyHKIMOHAIBHBIX MOJYyJEH (MOAYIH BBOJAA-BBIBOAA,
uHTepECHBIC MOTYIIH ).

ITanens kommyTarmmonnag TK 721 6 F:

— pasbem "XS0" — ycTaHOBKA MOJTYJIsI TUTAHUS;

pazbeM "XS1" — ycTaHOBKa pe3epBHOTO MOAYJIS MUTAHUS;

pazbeM "XS2" — ycTaHOBKa MOAYJIS LIEHTPAIBHOTO MPOIIECCOPa;

— pazbembl "XS3" — "XS8" — ycraHoBKa (PYHKITMOHAIBHBIX MOyl (MOIYJIM BBOAA-BBIBO/IA,
"uHTEpPECHbIC MOTYIIH).

2.11.4 Ucnoan30BaHue MO0 HAZHAYECHUIO

3anpemaeTcs1 IKCIIyaTalnus IMMAHEJIHU IPUA OTCYTCTBUH 3AIMMUTHOIO 3a3€EMJICHUSA

[Ipn oskcmmyatamu MOAYNsl ClenyeT coOoaaTth TpeOoBaHUs OE€30MAaCHOCTH COTJIACHO
paszzeny 4 HacTOSIETO PYKOBOJICTBA IO AKCILTyaTaI[|H.

[IpousBecTu pacnakoBbIBAaHHUE B COOTBETCTBUM C M. 7.2.
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2.11.4.1 llopsAoOK yCTAHOBKH

Jlnst yCTaHOBKM KOMMYTAIIMOHHOM MaHEeNI Ha MECTe YCTaHOBKH HEOOXOIMMO:

1) 3akpenuTh MaHelb Ha MECTE YCTAHOBKM Ha YeThIpe BUHTa M5 B oTBepcTHs Ha OOKOBBIX
BBICTYIIaxX KOpILyca.

2) llonkyrounTh 3alIUTHOE 3a3€MJICHHE K TIAHETW. 3allMTHOE 3a3eMJICHHE JOJDKHO

MOAKIIOYATHCA ITPOBOJHUKOM CCUCHUCM HC MCHCC 0,5 MM2.

2.11.4.2 IlopsAnoK yCTAHOBKH MOAYJIei

VYcraHoBka Momaysied Ha KOMMYTaUMOHHYIO TaHenb TK ocyiiecTBisieTcss B COOTBETCTBUU
C MapKMPOBKOM Ha MAHEIH B CJIEIYIOLIEM MOPSIIKE:

1) 3anenuth MOIYJb 32 PUKCATOPHI C BEPXHEH CTOPOHBI MTAHEIH.
2) HaxaTb Ha MOZAYJIb C HUKHEW CTOPOHBI AJI1 COCTBIKOBKH Pa3bEMOB MOAYIIS U NTaHENH.
3) 3akpyTUTh BUHT KPETUICHUS MOYJIS.

IIpy HCHONB30BAaHMM PE3EPBHOTO MCTOYHMKA IUTaHWS C BBIXOJHBIM HAIpPSHKEHHEM
oT 23 no 27 B, nogkimouuth ero k pazpémy "XP1" kommyranronHoit manenn TK 711 cornacHo
tabnuie 2.72. YcTaHOBKa pe3epBHOTO ncToyHuka nutanus Ha naHenu TK 721 6 F ocymecTsisiercs
¢ moMonIpt0 pazbema "XS1".

2.11.5 TexHn4yeckue XapakTepUCTUKH NMaHeJu KoMMmyTanuonHnoin TK

VYcnoBHbIe 0003HAUEHUS M TEXHHUYECKHE XapaKTEPUCTHUKHA BapHAHTOB HMCIOJIHCHHS TAHETH
kommyTtannonHon TK mpuBenens: B Tabmure 2.73.

Tabauna 2.73 — TexHuuecKue XapakTepuCTHKH MaHead koMmyTanuonnoii TK

HaunmeHoBaHue Yucno monyneii | I'abapuTHble pa3mepbl, MM, | Macca, Kr,
HCIIOJTHEHHUS BB0Ja/BbIBO/IA, LIT. He 0oJ1ee He 0oJ1ee
TK 7116, TK711 6 F 6 288,2x160,0x25,3 1,1
TK 711 6 R 5 288,2x160,0x25,3 1,1
TK 71110, TK 711 10 F 10 388,2x160,0x25,3 1,4
TK 7216 F 6 316,2x160,0x25,3 1,1
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3 UICITOJIB3OBAHMUE 110 HASHAYEHMUIO I1VIK

3.1 llopsanok ycranoBku IJIK JICU-TMK u ero moayJsieit

VYceranoska [TJIK DJICU-TMK u ero Mmoayneit oCylecTBIsS€TCs B CAEAYIONIEM MOPSIIKE:

1) YcranoButs nasHenb komMmyTanmoHHy0 TK Ha BepTHKaIbHYIO HECYIIYIO IOBEPXHOCTD,
3aKpenyB Ha MECTE YCTAHOBKM Ha 4eThIpe BHUHTa M5 B OTBEpCTHA, pacloOKeHHbIE MO OoKam
3a/IHEY CTCHKU IIaHENH.

1) ITogkmounTh 3alMTHOE 3a3eMJICHWE K TMaHENHW. 3alldTHOE 3a3eMJICHHWE JIOJDKHO
MOAKII0YATHCS TPOBOJIHUKOM ceueHueM He Menee 0,5 MM

2) YcraHOBUTH TpeOyeMble pexXHMbl pabOThl MOAYJIEH COIIACHO yKa3aHWSIM 10 NMPUMEHEHHUIO
MOJlyJIEH, ONMCAHHBIX B COOTBETCTBYIOLIUX pazaenax PO.

3) YcraHoBUTh MOAYJIHM Ha KOMMYTallMOHHYIO IaHEIb B COOTBETCTBHHM C KOH(Uryparuei,
yYKa3aHHOU B MH(POPMAIMOHHOM OOECTICUeHHWH Ha KOHTPOJUIEP M B COOTBETCTBHM C MAapKUPOBKOMH
Ha MaHeIu KOMMYTAI[MOHHOM B CIIEAYIOLIEM MOPsIKe:

a)3alenuTh MOIYJh 32 UKCATOPHI C BEPXHEH CTOPOHBI TAHEIH;
0) Ha)KaTh HA MOAYJIb C HUXKHEH CTOPOHBI /ISl COCTHIKOBKH Pa3beMOB MOYJIS M TAHETIH;
B) 3aKPYTUTh BUHT KPEIJICHUS MOYJISI.

4) OTkITI0UNTh TYMOJIEp Ha JIMIICBOW MaHEIW MOIYJISl TUTAHHUS.

5) YOenuthbcsi, 4YTO MapamMeTpbl CETH MHTAaHHS COOTBETCTBYIOT BapHaHTy HMCIIOTHEHHS
KOHTpoJuiepa. IIpoBepuTh, 4T0O Bce MOAKIIOUAEMbIE K KOHTPOJIEPY LENH 00€CTOYEHBI.

6) IlogkmouuTh B COOTBETCTBHM C MAapKUPOBKOW KaOenu COeTUHEHHs KOHTpoJuiepa
Cc OObEKTaMH KOHTPOJISI M VIpaBiICHHS W TUTAIOMUMHU HampspkeHussMu. CXxeMbl M CIoco0
NOJKJIIOUYEHUS] YKa3aHbl B COOTBETCTBYIOUIMX pasfesiaX PYKOBOJCTB IO IKCIUTyaTallMd HA MOIYJIH
KOHTpOJLIEpa.

3.2 IloakJ/ir04YeHue pe3epBHOI0 HCTOYHUKA MU TAHUSA

[Ipu ucnonp30BaHUM PE3EPBHOIO HCTOYHUKA MUTAHUS C BBIXOJHBIM HampspkeHUEeM oT 23
no 27 B, noakmtounth ero k pazbéMy "XP1" kommyranmonHoi mnanenn TK 711 cornmacHo
tabsuue 2.72. YcraHoBKa pe3epBHOro ncrounuka nutanus Ha nanenu TK 721 6 F ocymectBisercs
¢ moMouIpko pazbema "XS1".

3.3 Bruarwuenue IJIK

Bxmrouenue [JIK DJICU-TMK ocyiiecTBiisieTcs B ClI€IYIOLIEM MOPSIIKE:

1) Bximtounts TymMOnep Ha Monyne nuTaHus. Ha nuiieBol MaHEeNW MOJDKEH BKIIOUUTHCS
uHaukarop "+24 V",

2) Uepe3 1-2 mMuHYTBI Ha MOAYJSX KOHTpPOJUIEpA WHIUKATOPHI KPACHOTO IIBETA CBEUCHHS
BBIKJIIFOYAKOTCA, U YCTAHABJIIMBACTCA MHAWKAIHA, COOTBCTCTBYIOIIIAA pa60quy pPEKUMY. CocrosiHue
MHAUKATOPOB B Ipoliecce padoThl MPUBEIECHO B COOTBETCTBYIOIIMX YacTax PO.

3) Caenatpb B (hopMyIsipe Ha KOHTPOJUIEP OTMETKY O Hayalie SKCILTyaTaliH.

4) J1nst OTKITIOYEHHS] KOHTPOJUIEpa OTKIIOYUTH TyMOJIEp Ha MO/YJI€ MUTaHUSI.
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[Ipumeuvanue — [ng mpaBuiabHOrO (HYHKIMOHUPOBAHUS KOHTpOJLIEpa HEOOXOIMMO,
4T0ObI KOH(UTypaus MOAYJEH COOTBETCTBOBAJA yKa3aHHON B WMH(POPMALMOHHOM 00ecreueHUH
KOHTpOJLIIEpa.

3.4 Pesxxumbl padoThI

KonTtpomiep MoxeT pyHKIIMOHUPOBATH B CIECAYIONINX PEKUMAX:
— ocHoBHOU pexxuM ("PadoTa'");

— IPOTPaMMHUPOBAaHUE B3aUMOCBS3CH IMPOTPaMMHBIX KOMIIOHEHTOB (KOH(HUTYpHpoOBaHUE
KOHTpOJIJIEPA);

— NPOrpaMMUPOBAHUE U OTJIAJKA IIPOrPAMMBI I10JIb30BATEIS.

3.4.1 Pexxum ""PadGora"

Pexxum "Padora" siBissleTCS OCHOBHBIM PEXMMOM (PYHKIIMOHHPOBAHHUS KOHTPOJUIEPA MPHU €ro
paloTe B COCTaBe CUCTEMBI yIpaBIeHUs. B TaHHOM pexxuMe KOHTPOJIEp IPOU3BOIUT:

— U3MCPCHUC BXOJHBIX CUTHAJIOB,

BBOJ JUCKPCTHBIX CUTHAJIOB,

BbIBOJ AUCKPCTHBIX CUTHAJIOB,

JIOTUYECKYI0  00paboTKky wHpopManuu, (GOpMUPOBAHWE  BBIXOJHBIX  BO3JICHCTBHMA
B COOTBETCTBHUH C IPOTPAMMOM MOJIb30BATEIIS;

— oOMmeH nH(popMmalmen o HHTepdeiicam CBs3H;
— JAMarHOCTHKY PabOTOCIIOCOOHOCTH.
Jns  mpaBunbHOoro ¢ynkmuonupoBanus IIJIK 3JICU-TMK Heobxomumo mpousBecTH

KoH(pUryprpoBanue u 3arpy3ky [10

3.4.2 KondurypupoBanue KOHTPOJLIepa

Ha stane koHpUTypupoBaHHs KOHTPOJUIEpa MPOU3BOAUTCS:

— 3aJlaHUe TapaMeTpoOB KOH(PUTYpauy KOHTpOJuIepa (COCTaB M MapaMeTPhl PeKUMOB PabOThI
MOJYJIEH U CBA3aHHOTO C HUMH MPOTPAMMHOTO O0eCTieYeHus);

— 3aJlaHKe COCTaBa U MapaMeTPOB BXOJHBIX, BBIXOJHBIX U HHTEP(EHCHBIX CUTHAJIOB;
— YCTaHOBKa MapaMeTpoB HHTEP(DHEHCOB KOHTPOILIEPA.
KondurypupoBanue KOHTposiepa MPOU3ZBOJUTCS B COOTBETCTBUM C  JOKYMEHTOM

"KonTpomnep nporpammupyemsiii JJICU-TMK. PykoBoactso no npumenenuro"” (1-5 gactn).

3.4.3 IIlporpaMMupoBaHue U OTJIAAKA N0Jb30BaTeabckoro IO

ITIO JDJICU-TMK peanuzoBaHo Ha cucreMe pa3paboTku CoDeSys kommaHuu "3S-Smart
Software Solutions" (I'epmanust).

CucreMa Mmo3BOJISIET MOIb30BATEIIO MIPONU3BOAUTH:
— pa3paboTKy U 3arpy3Ky IpoTrpaMMel;

— OTJIaAKY U MOHUTOPHHTI ITPOLCCCAa BBIITOJIHCHUS ITPOTrpaMMBbI.
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Pa3zpaboTka mporpamm npousBoauTcss Ha 06ase s3bpikoB ctangapta IEC 61131, mo3Bosstomux
npuOIM3UTE Pa3paboTKy MporpamMm K rpadguyeckoMy M300paXeHUIO aIrOPpUTMa TEXHOJIOTHYECKOTO
00BEKTA.

[Mopsimok manpHeimel paboThl ¢ MPOrpaMMHBIM OOECIIeYeHHEM MOAYIS YKa3aH B JOKYMEHTE
"KonTposnep nporpammupyemsiii DJICU-TMK. PykoBoicTBO 0 mpruMEHEHHIO".
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4 DKCIIVIYATAIMOHHBIE OI'PAHUYEHUA U MEPBHI
BE3OITACHOCTH

4.1 O61mue TpedOBaHMS K KOHTPOJLJIEPY U €r0 MOAYJISIM

1) CoxpaHHOCTb TEXHUYECKUX XAPAKTEPUCTHK IMPH SKCIUTyaTallMd M XPaHEHHH, MOCTOSHHAs
TOTOBHOCTh KOHTpOJUIepa K paboTe 00ECHedMBaIOTCS IMPH CTPOTOM COOJIOIEHUH TPeOOBaHMIA
HACTOSIIIET0 PYKOBOJCTBA IO SKCIUTyaTallW W 3HAHUM MpHHLUNA paboThl KoHTposuiepa. Jlis
UCKJTIOYEHUS] BBIXOJa KOHTpOJUIEpAa M3 CTPOSI M3-3a HEMpPaBWIbHBIX JCHCTBUM WM HapyIICHHS
ycnoBuii  OezomacHO paboThl, Heped HadyaloM paboThl HEOOXOJMMO BHUMATEIbHO H3YYUTh
Hactosmiee PO.

2) OkcrutyaTalsi KOHTpOJUIEpa JOJDKHA IPOM3BOAMTHCS B cooTBercTBUM C "[lpaBunamu
TEXHUYECKOHN AKCILTyaTaIu 3JIEKTPOYCTAHOBOK MOTpeOuTENeH".

3) Ilo »KcmTyaTallMOHHOW 3aKOHYEHHOCTH KOHTPOJUIEP OTHOCHUTCS K H3JEIUSM BTOPOIO
nopsiaka mo 'OCT P 52931.

4) Konrpomiep coorBercTByeT TpeboBanusim Oe3zomacHoctu ['OCT IEC  60950-1,
I'OCT 12.2.007.0.

5) KonTpomiep OJDKEH  OKCIUTyaTHUPOBAaThCA B YCIOBHSX  OKPYXAIOMIeW  CPeIbl,
COOTBETCTBYIOIIMX  TIpynmaM  kiaumatudeckoro — ucnogHeHus B4 mo  T'OCT 26.205,
C1 o I'OCT P 60870-2-2, ¥3.1 mo I'OCT 15150, cooTBeTcTBYIOmMHUM pPabOYMM KIMMATHYECKUM
YCIJIOBUSIM C paCHIMPEHHBIM JUAaNa30HOM TEMIIEPaTyp.

6) KouTpomiep u Moaynu He mpeHa3HaYeHbI AJIs1 UCTIOJIb30BaHUs BO B3PHIBOOIIACHOI 30HE.

7) 3anpemaercs SKCIUIyaTHMpOBaTb KOHTPOJUIEP M MOAYIM B IOMEIIEHUAX C XUMHUYECKU
arpecCUBHOM CpeIoi.

8) KonTponep ynoBiaeTBOpsieT HOpMaM MHAYCTPUAIbHBIX PAIUONIOMEX, YCTAHOBIEHHBIM IS
obopynoBanus kimacca A mo 'OCT 30428-96 u I'OCT 30805.22-2013 u HE DOKEH MPUMEHSTHCS
B XKHMIBIX, KOMMCPYCCKUX W HOPOU3SBOJACTBCHHBIX 30HAX C MaJIbIM 3H€pFOHOTp€6HeHI/IeM
Y TIOJIKITIOYATHCS] K HU3KOBOJIbTHBIM PaCHpeeIUTEIbHBIM AIEKTPUUECKUM CETSM.

9) Kontpomiep obecrieunBaeT HEMpPEPhIBHBINA HEOOCTYKMBAEMBI PEKUM pabOTHl B YCIOBUSX
eCTeCTBeHHOW BeHTWIuU. I[lpum pabote Momynelt momkHa OBITH obOecredueHa CBOOOHAsS
LUPKYIALKS BO3/1yXa Yepe3 BEHTUIALIMOHHBIE OTBEPCTHUSI B KOPITYCE MOIYJISL.

10) MeTponoruyeckue XapakTEPUCTHUKUA KOHTPOJIJIEpAa YCTAHABIMBAIOTCS B COOTBETCTBUH
c 'OCT 22261.

11) Bce paboTel B mpoliecce dKCIUTyaTalldd HEOOXOAMMO MPOBOAWTH C MPUMEHEHHEM MeEp
3aIUTHI OT CTATUYECKOTO AJIEKTPUIECTBA.

12) Hapexnas wu Oe3omacHas pabora manenu kommyrtannoHHod TK wu  wmomynei
rapaHTUpyeTcsd TOJIBKO IIpM HMX OJKCIUIyaTallMd B COCTaB€ KOHTpOJUIEpa IPOrpaMMHUPYEMOTO
DJICU-TMK nipu colmtoieHnn yCIIOBUN, YKa3aHHBIX B HacToseM PO.

13) TIlepen m00BIM MOAKITIOUEHHEM K MOAYJSAM 3aKHUM 3aIIUTHOTO 3a3eMJICHHS TaHETu
kommyTanMoHHOM TK nosmxkeH ObITh MOJCOEAMHEH K 3allUTHBIM MPOBOJHHMKAM, BUHTBI KpPEIUICHUS
MOAyJIel Ha maHelb KOMMYTauMoHHYH0 TK M BHHTBI KpEIUICHUS JIMLEBBIX IAHEICH MOIyJIeH
JOJKHBl OBITH 3aTSHYTHl. Bce NOOKIIOUEHUS M OTKIIOUEHMS Lened K MOXYJsAM JIOIMYyCKaeTcs
IIPOU3BOJUTH TOJIBKO IOCIJIE CHATHUS MUTAIOIINUX HAMPSKEHU.

14) TIlpu ycraHoBke Monyiei Ha maHenb kommyTanuoHHylo TK He momyckaercs mpuiararth
3HAYUTENbHbIE YCHJIUS W ylIapbl BO M30eXKaHHWE MOBPEXKICHHS Pa3beMOB MOJAYJIEH U TaHETH

245



Pykoeodcmeo no akcrnsyamayuu

kommyTtanuonnont TK.

15) 3anpemaercs 5KcIIyaTHpPOBAaTh KOHTPOJUIEP, MOAYJIM M KOMMYTALIMOHHBIE MAHENIN
0e3 MOAKIIOYEHHOTO 3alllUTHOTO 3a3eMiieHus (M1 oOopynoBaHusi kiacca [), co CHATBIMHU
WJTH UMEIOIIUMU TIOBPEXKICHUSI KOPITYCHBIMU JICTAIISIMHU.

16) KouTposiep IODKEH MOHTHPOBAThCS HAa BEPTHKAJIBHYIO IUJIOCKYIO IOBEPXHOCTH
(MOHTaXHYIO0 MaHedb). OTKIOHEHHE OT BEPTUKAIbHOM OCH MpPU PACIOIOKEHUM HE JOJKHO
npeBbIaTh 15°.

4.2 TpedoBaHus 0€30MACHOCTH K MOIYJISIM MATAHUSA

1) Bce moakioueHuss U OTKITIOUEHHUS IeNel K MOAYJISIM MUTaHUS JTOMYCKAETCs MPOU3BOIUTH
TOJIBKO TIOCJIE CHATHUS MUTAIOMINX HAMPSKEHUH.

2) Jlns mMomynel mUTaHUS 3ampelnaeTcs yCTaHOBKA MPEIOXpaHUTENIeH, He COOTBETCTBYIONIUX
10 TUITY UK pabouemMy TOKY.

3) 3ampemaercs pabora Moayel nutanus 6e3 noakmoueHus kK nanenn TK.

4) He pexomenayercs pabora wmopmyneld mnuTaHUs Ha KoMmMmyTauumoHHo maHenmn TK
0e3 yCTaHOBJICHHBIX ()YHKIIMOHATBHBIX MOTYJICH.

5) Hanpsbxkenue nuTaHusi OT CETH NOCTOSHHOTO Toka A Moyt TP 711 qomkHO HaXOIUThCS
B npenenax ot 127 go 370 B, ot cetu nepemenHoro Toka ot 90 no 264 B.

6) Ilutanne monyns TP 712 nomKHO NMPOU3BOAUTHCSA OT MCTOYHMKA IMUTAHUS MOCTOSHHOTO
ToKa HanpsbkeHueM oT 20 1o 28 B. TlonsipHOCTh NHUTAIONMIET0 HANPSKEHUS JOJIKHA COOTBETCTBOBATH
yKa3aHHOH B Tabuuiie 2.3, B MPOTUBHOM Cllyyae MPOUCXOAUT IeperopaHue NpeaoXpaHuTes s MOIYIIS.

7) Ilpy NUKIMYECKOM BKJIFOYCHHH W OTKJIIOUYCHUH MOJYJICH MUTAHUS HEOOXOIUMO 00ECTICUnTh
MIPOJIOJKUTENIbHOCTh BKIIFOUEHHOTO COCTOSTHUSL HE MEHee 3 C, BHIKIIIOYEHHOTO — HE MeHee 2 C.

4.3 TpedoBaHus 0€30MACHOCTH K IUCKPETHBIM MOAYJIAM

1) Ins uckmroueHus: BbIXOAA M3 CTPOS BBIXOAHBIX Kiroder moxyis TD 712 we momyckaercs
NPEBbIIICHHE YKAa3aHHBIX B Tabmuie 2.25 mpeaenbHbIX MapaMeTpoB M0 HArpy304HOM CIIOCOOHOCTH
BBIXOJIOB MOJYJS W TMOJada Ha BBIXOABl MOAYJIS HANpPsDKEHUS OOpaTHOW TOJSPHOCTH
(cM. mpuMeuanue Kk Tadiuie 2.24.).

2) Beixoasl curHanoB teneynpasieHus moayis TD 714 umeroT 3amuTy o TOKY, C YPOBHEM
cpabareiBanms (1-2) A. MiMeercs 3amuTa OT MoJa4r 0OpaTHOTO HANPSDKCHHS Ha BBIXOJaX CUTHAJIOB
TEJCYNpaBIICHUs, TPU OTOM  OOpaTHBIA TOK BBIXOAAMH CHUTHAJOB  TeJEYIpaBICHUS
HE OrpaHUYUBaeTCs. MaKCUMAaJIbHBIN CyMMapHbI KOMMYTHPYEMBIN TOK HE JOJKEH MpeBbIaTh 4 A.
Moaynb nMeeT BO3MOKHOCTh 3aMEHBI 0€3 BBIKIIFOUEHUSI UCTOYHUKA TUTAHUS KOHTPOJUIEpa.

3) MakcuManbHBIHE KOMMYTHPYEMBIM TOK oOxHOro KaHanma wmoxyins TD 716 He pomkeH
npesbiiath 2 A npu HanpsbkeHuu 220 B nocrossHHOrO Toka mim 250 B nepeMeHHoro Toka.

4.4 TpeOoBaHus 0€30MIACHOCTH K AHAJIOTOBBIM MOXYJISIM

1) He momyckaercss mpeBBIICHWE 3HAYEHWN BXOAHBIX curHajgoB moayis TA 715, TA 721
6onee, uem Ha 100 % OTHOCUTENBFHO IPAaHUYHBIX 3HAYCHUH YCTAaHOBJICHHOTO JUAMa30Ha U3MEPEHHUS.

Hns monyneir TA 734: He gomyckaercsi mpeBbIIIEHUE 3HAYEHUSI BXOAHOTO MEPEHANPSIKEHUS
ceeiie 130 B. Bo m30exxanue BBIXOJA MOAKIIOYAEMOr0 JaT4HWKa U3 CTPOS HE JOMyCcKaeTcs CMEHa
MOJISIPHOCTH ITPH €0 NOAKIOYCHHUU K BXOJHBIM KJIIEMMaM MOAYIJIA.
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5 KOMILVIEKT ITOCTABKM IVIK 9JICU-TMK

KommiekT mocrasku [TJIK DJICU-TMK u ero moayneit nmpuBenaeH B Tadmmmax 5.1 u 5.2.

Tabauna 5.1 — KoMnieKT mocTaBKH KOHTpoJJIepa

HanMeHoBaHue Koa.

KonTpomnep nporpammupyemsiii DJIC-TMK TV 4210-001-79207856-2015 1 wr.”

IIporpaMMHBIE U CEpPBUCHBIE CPEJCTBA
IMaker noanepxku I[TJIK DJICU-TMK B cucreme CoDeSys EleSy PLC ELSYTMK TSP 2

AOKYMCHTagI/IH

1. KomMrmiekr OKCINTyaTalMOHHBIX JOKYMCHTOB COIJIACHO BE€IOMOCTH IKCINTyaTalMOHHBIX

nmokymenToB (BD/]), B Tom umcie: 1 xommnexr
«Kontpomrep nporpammupyemsrii JICU-TMK. Metonnka moBepKi» 2

2. Kommmst ceptudukaTa COOTBETCTBUS 1 9K3.
3. Komus cBuzieTenbeTBa 00 YTBEPIKACHUN THITA CPEIICTB H3MEPEHU 1 9Kk3.

Komnuext 3UII 1 ynakoBka

Kommmrext 3UTT 1 kommt. ”

YmakoBka 1 xomr.

Y Mcronuenue cornacHo kapre 3aKasa.
? [ocTaBysieTcs Ha MAPTHIO M3EIHil B KOJTHUECTBE COTTIACHO 3aKa3y.
3 Kommaext 3UTT obpasyercs u3 kommuiektoB 3UIT Mmoayneit koHTpouiepa

Tabauna 5.2 — Kommiaekt nocrasku moayJeii IIJIK 9JICU-TMK

1. KomnekTt nocraBku moayJiei L{IT

Monyne nenrpansroro npoueccopa TC 7XX. TY 4210-001-79207856-2015 1 mT.
[Tacnopt 1 3K3.
l"apanTuiinbeiii TanoH 1 7K3.
PyKkoBOaCTBO 10 SKCILTyaTauu 1 7K3.
TC 7XX
(F) JuctpuOyTHB cCUCTEMBI IporpammupoBanms CoDeSys
JuctpubyTHB cCUCTEMBI IporpaMmupoBanus CoDeSys
PykoBoACTBO 10 NpUMEHEHUIO 1 aK3.
Konun pa3zpemnTensHpIX TOKyMEHTOB Ha 3JIEKTPOHHOM HOCHUTENE 1 mT.
YnakoBka 1 xommn
Ilpumevanue - Ilo otmempHOMYy 3akasy it wMoxyieii TC mMOCTaBIAIOTCS JIUIICH3UH

Ha MOJICPIKKY IPaliBEPOB KOMMYHHKAIIMOHHBIX MPOTOKOJIOB:
— Modbus TCP Master (MBTCP master);
— Modbus TCP Slave (MBTCP slave);
— I'OCT P MOK 60870-5-104-2004 Master (IEC104 master);
— I'OCT P MOK 61850 (IEC61850 MMS master);
— I'OCT P MOK 60870-5-104-2004 Slave (IEC104 slave),
— I'OCT P MOK 60870-5-104-2004 Slave (IEC104 slave multiconnect);
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— I'OCT P MOK 60870-5-103-2005 (IEC103 master);
— I'OCT P MOK 60870-5-101-2006 (IEC101 slave);
— I'OCT P MOK 61850 (IEC61850 Goose);

— NTP;
— OPC U4;
— SNMP (Client/Server).
2. KoMIUIeKT mMOCTAaBKH MOJyJieil aHAJIOT0BOIr0 BBO/1a-BbIBOIA
Monyne TA 7XX. TY 4210-001-79207856-2015 1 mT.
TA 7XX [Tacnopt 1 wrT.
l'apanTuiinbeiii TanoH 1 mr.
YnakoBka 1 koM.
[lepembruxa MJ-O 2 wrT.
TA 712 Kabens KA712-X28-1,5 (mnst ucnonnenus TA 712 8IDC) 1 mT.
Kabems KA712-X29-1,5 (s ucnomaenus TA 712 161DC) 1 mT.
Kabems KA712-X30-1,5 (s ucnomaenus TA 712 161DC) 1 mT.
Kabenp KA 713-X1-1,5 1 mr.
Ka6ems KA 713-X2-1,5 1 mT.
TA 71 ’
73 Ka6ens KA 713-X3-1,5 1 mT.
Kabenp KA 713-X4-1,5 1 mr.
Kabemp KA 714-X35-1,5 1 mr.
TATI | KaGens KA 714-X36-1,5 I .
TA 715 [lepembruxa MJ-O 28 mir.
Kabens KA715-X5-1,5 1 1.
[Tepembraka MJ-O 24 .
TA 716 Kabens KA716-X31-1,5 (mnst moxynst ucnonaenust TA 716 8IDC) 1 mT.
Kabens KA716-X32-1,5. (s moayns ucnionnenus TA 716 161DC) 1 mT.
Kabems KA716-X33-1,5 (s momyns ncnionaerns TA 716 161DC) 1 mT.
[Tepembraka CAB4:
st ucnoanenus TA 721 4IDC 9 miT.
TA 721 i ucnojaenust TA 721 2IDC S mIT.
Kabems KA721-X37-1,5 (s ucniomaenus TA 721 4IDC) 1 mT.
Kabenp KA721-X38-1,5 (nns ucnonnenus TA 721 2IDC 1 mrT.
Kabens KA 734-X6-1,5. (nnst ucnonnenus TA 734 41DC) 1 mT
TA 734 Ka6ens KA 734-X7-1,5. (nns ucnonnenus TA 734 41DC) 1 mr
Ka6ens KA 734-X9-1,5 (mns ucnonmuenus TA 734 21IDC) 1 mT
3. KoMmieKkT mocTaBKku MojyJieil MATAHUS
Mopyns nutanus TP 7XX. TY 4210-001-79207856-2015 1 mT.
ITacnopt 1 .
TP 7XX (F) | 'apantuiinbiii Tanon .
Pozetka MSTB 2,5/4-ST 1 1.
YnakoBka 1 xomruI.
TP 711 (F) | IIpemoxpanurens SX20T 3A 2 IIT.
TP 712 (F) | lpenoxpanurens 5X20T 6,3A (TP 712 024DC (F)) 2 IIT.
4. KoMnieKkT moctaBku HHTepeiiCHBIX MOAYJIeH
Monyms uatepdeiicuabiii TN 7XX. TV 4210-001-79207856-2015 1 wrT.
[Tacnopt 1 3K3.
TN 7XX (F) —
Tl"apaHTHIfHBIH TAIOH 1 oK3.
YnakoBka 1 xommu1.
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Tepembruxa CAB6 2 miT.
2 M 921 (F
TN723 COM921 (F) Kabems KN723-X18-1,5 1 mT.
Tlepempraxa CAB6 2 mIT.
TN 7232 COM 921 (F) Kab6ens KN723-X19-1,5 1 it
Kab6ens KN723-X20-1,5 1 .
Tlepempraxa CAB6 9 miT.
TN 723 4852M (F
N723485 () Kabems KN723-X21-1,5 1 1.
Ilepembraka CAB6 16 1.
TN 7232 4852M (F) Kabem KN723-X22-1,5 1 .
Kabems KN723-X23-1,5 1 1.
Ilepempraxa CAB6 9 1.
TN 723 COM 485 (F) Kab6ens KN723-X24-1,5 1 our.
Kabens KN723-X25-1,5 1 .
TN 713 COM 921 (F) Tlepempraxa CAB6 2 .
Kabems KN713-X18-1,5 1 mT.
Tlepembruka CAB6 2 1T,
TN7132COM 921 (F) | Kabems KN713-X19-1,5 1 .
Ka6ems KN713-X20-1,5 1 mT.
Tlepempraxa CAB6 7 .
TN7134852M () Kabens KN713-X21-1,5 1 .
Ilepempraxa CAB6 12 1.
TN 7132 4852M (F) Kabems KN713-X22-1,5 1 1.
Kab6ens KN713-X23-1,5 1 .
Ilepembraxka CAB6 7 .
TN 713 COM 485 (F) Kabems KN713-X24-1,5 1 mr.
Kabems KN713-X25-1,5 1 mT.
5. KoMIUIeKT MOCTABKH MOJYJIeil TUCKPETHOr0 BBOIa-BbIBO1A
Monayns auckperHoro BBoAa-BeiBojga TD 7XX. I .
TV 4210-001-79207856-2015
TD 7XX (F) ITacnopr 1 3ks.
I"apanTHitHbIi TagoH 1 oKks.
VnakoBka 1 xom.
Kabens KD 711-X10-1,5 1 1.
TD 711 321 024DC (F ’
() Kabens KD 711-X11-1,5 1 1.
TD 715 641 024DC (F) | Kabens KD 715-X15-1,5 1 .
Tlepembruka CAB4 5 wrT.
TD 721 161 024DC(F
7 610 C® Ka6ems KD721-X11-1,5 1 mT.
Ilepempraxa CAB4 6 1IT.
TD 721 321 024DC (F) | Kabems KD721-X10-1,5 1 our.
Kabens KD721-X11-1,5 1 .
Ilepempraxa CAB4 4 .
TD 725 641 024D
7256410 ¢ Ka6ems KD 725-X15-1,5 1 mT.
6. KoMIuieKT NoCTaBKH MOJyJieil CYETHBIX BX0J10B
TD 713 81 CNT (F) Ka6ems KD713-X34-1,5 1.
Ka6ems KD713-X26-1,5 1 .
TD7I3 161 CNT () Kab6ens KD713-X27-1,5 1 .
7. KOMIUIEKT MOCTABKH MOAYJIeil NUTAHUS
Ka6ems KD712-X13-1,5 1 mT.
TD 714 640 024DC (F) | Kabem» KD714-X14-1,5 1 .
Kab6ens KD716-X16-1,5 1 .
TD 716 160 220AC (F ’
() Ka6ems KD716-X17-1,5 1 mT.
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8. KoMIulekT mocTaBku naHejum kommyranmuonuon TK

ITanens kommyranumonHas TK 7XX. TY 4210-001-79207856- | 1 mT.
2015

TK 7XX (F) [acnopt 1 9K3.
["apanTHiiHbII Tag0H 1 3K3.
YnakoBka 1 koML

[IpumeuvaHnus:

1 PykoBozicTBO 1O 3KCIUTyaTallud M KONMM Pa3pELIMTENbHBIX JIOKYMEHTOB pa3MELICHBI
B DJICKTPOHHOM BHJI€ HA CaTe KOMIIAHUU www.elesy.ru.

2Ilo oTaenbHOMY 3aKa3y B KOMIUICKT TIOCTaBKM MOTYT BXOIHMTb JOIMOJHUTEIbHBIE
NPUHAUICKHOCTH, HEOOXOAWMBIC JUIS  HOJKIIOYEHUS  BXOJHBIX CHTHAIOB K  MOJIYIIO
(mpunoxxenwue I).

3 Ilo cornacoBaHHUIO C 3aKa3YMKOM KOMIIICKT ITIOCTaBKH MOKET H3MCHSATHCS.
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6 TEXHUYECKOE OBCJTYKUBAHUE U PEMOHT

6.1 IlopsioK TEXHUYECKOT0 00CTYKMBAHUSA U3/1EJIUA

Texaudeckoe obcnyxkuanue [TJIK DJICU-TMK nomkHO POBOIUTHCS HE PEXE OJHOTO pasa
B roji. TO AOMKHO COCTOSITh U3 CAEAYIOMNX JEHCTBUMN:

— TpOBEpKa KPEIJICHU MOAYJIeH KOHTPOJIIEpa B KpeuTe;
— TMpOBEpKa HAJCKHOCTH MPUCOCTUHEHHS Kabenei K MOTyIsaM;
— cyxXas OYMCTKa OT IbUIK U TPSA3H MOBEPXHOCTEN MOJIyJIel KOHTPOJLIepa.

It mpoBeneHuss paboOT MO TMPOBEPKE TEXHUYECKOTO COCTOSHUS KOHTpoJuiepa MpHU
oOCITy’)KMBaHUM, a TaKKe JUIsl TECTUPOBaHUA U OTiIanku npukiagHoro 10, B cocTaBe KOMIUIEKTa
MOCTaBKM KOHTpOJUIEpa HMEIOTCS CEpPBUCHBIE CpeAcTBAa. B cocTaB KOMILIEKTa CEPBUCHOIO
obopynoBanus BxoauT cepucHoe [10.

CepBucHoe IIO mnpousBoaMT 3arpy3Ky M BBIIPY3KY I[POTPaMMHBIX KOMIIOHEHTOB
1 KOHQUTYpaLUK KOHTPOJIEPA, a TAK)KE MPOU3BOIUT MOHUTOPUHT pabOThl KOHTPOJLIIEpa.

Cepsucnoe IIO paGoraer Ha IIK mon ympasnennem OC Windows 7-32bit, Windows
7-64bit, Windows 10-32bit, Windows 10-64bit.

[l puwmeuanue - [locme npoBeeHUs] TEXHUYECKOTO OOCTYXKHBaHUS B (QopMymsipe
KOHTpoJIepa B pasfene «Yd4eT TEeXHUYECKOro oOCIyXUBaHUS» JOJDKHA OBITh crellaHa
COOTBETCTBYIOIIAsl OTMETKA.

6.2 Texyuuii peMOHT M3/1eJIMsI

PeMOHT KOHTpoJulepa M MOJyJeH MOJKEH OCYIIECTBISATHCS MPENNpHUITHEM-U3TOTOBUTEIEM
WK  CHEIUAIM3UPOBAHHBIM  TMPEANPHUATHEM,  HUMEIONMM  HeoOXoaumoe  00OpyIoBaHUE
Y TIOJITOTOBJICHHBIN MEPCOHA.

B mepuox »skcmutyaraliu TOTPEOMTENIO pas3peliaeTcss MPOM3BOIUTH PEMOHT M 3aMEHY
BBILIEIIINX U3 CTPOSI MOIYJIEH U NMPEeNOXpaHUTENEH ¢ ucnoiab3oBanuem 3UIIL

[lepeuenp Hambosiee YACTO BCTPEYAIOIIMXCS WIM BO3MOXKHBIX HEHMCIIPABHOCTEH MOyJei
KOHTPOJUIEPA U CIIOCO0 UX YCTPaHEHUs MPUBEAEH B COOTBETCTBYIOLIMX YaCTSAX JaHHOro PO.

3aMeHa BBIMICAIIAX W3 CTPOs JeTajel Moayleld B clydasX, HE TPEOYIOIIMX 3aBOACKOTO
peMoOHTa (WU BBI30BA OpUTAAbl MPEANPUATHUSI-U3TOTOBUTENS), TIPH HATMYMH HEOOXOIUMBIX JeTaIeH
B 3UIl (unm 3aTpeOOBaHHBIX M TOJYYEHHBIX Y MPEANPUATHI-U3TOTOBUTENS), MPOU3BOIUTCS
MoTpeOUTeIeM CBOMMH CHUJIaMU C TIOCTIEAYIOIMM BoccTaHoBiennem 3UII.

Eciu moBpexaeHne KOHTpOJUIEpa HE MOXKET OBbITh YCTPaHEHO NOTpeduTesIeM 3aMeHOM
Monyiner wiu gaeraned w3 3UII, TO peMOHT KOHTpoJuiepa MPOBOAUTCA MPEANPUITHEM-
usroroureneM. [1o ucredeHnu rapaHTHITHOTO CPOKa PEMOHT IIPOBOIUTCS 33 CUET MOTPEOUTEIS.

Jns mepenadu MOAYNsli B PEMOHT MOTpeOUTENb (3KCIUTyaTHpYIOIIas OpraHU3alusi) OJIKEH
BBICIIaTb B aApCC MNPCANPUATHA-U3TOTOBUTCIIA OTKa3aBIINU MOAYJb B 33.BOI[CKOI71 YIIaKOBKE C
dbopmysipoM, ¢ yKazaHueM B pazjenie "YdeT HenCIpaBHOCTEH P IKCIUTyaTaluK'' XapakTepa oTKa3a
u O6CTO$IT€JIBCTB €0 BOBHUKHOBCHUSL.
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B mporecce moncka HEUCNPABHOCTH M PEMOHTA JIOMYCKAETCS OTCTHIKOBKA M TTOJCTHIKOBKA
OTKa3aBIIUX MOJYyJEH s pEMOHTA W 3aMEHbl 0€3 OTKIIOYCHUS MUTAHHUS OT OCTAIBHBIX MOIYJCH
KOHTpOJIJIEpA B CICAYIOIIEH TTOCIIeI0BATEILHOCTH:

1. OTKIIOYUTH BCE pa3beMBbl Ha JIMLIEBOM NAHEIN MOTYJIS.

2. OTBUHTUTH KPENEKHBII BUHT.

3. OTCTBIKOBAaTh MOZYJIb OT ITAHENH.

[MonkmoyeHne UCIpaBHOTO MOAYJISE IPOM3BOIUTH B 0OPATHOM 1MOCIE10BATEILHOCTH.

3amena mopayns nutanus 0e3 octaHoBku [IJIK Bo3MOXKHa TONBKO TPH HCHOIB30BAHUHU
BHEIITHETO UCTOYHUKA pe3epBHOTro nutaHus. 3amena moxyns LII1 npepeiBaet padory TTJIK.

3amena mnpepoxpanurenss B monynsix TP 711,

MOoCICaA0OBATCIBbHOCTHU!

1. OTKJIIOYUTH HA MOJIYJI€ CETEBOM BBIKIIOYATEb.

TP 712 npou3BOAUTCA B CleAyOIIEH

. OTcTBIKOBATH Ka0€ENIh CETEBOI0 MUTAHUS OT BXOIHOI'O pasbeMa MOIAYJIA.

. OTCcTBIKOBATH MOAYJb OT IMaHECIIN.

2
3
4. OTKpYTUTH BUHTHI KPEIJICHUS JIMIIEBOM MMAHEIN MOIYJISl U CHSTH €€.
5

. M3Bneub OTKa3zaBUIMK NPEAOXPAHUTENIb W3 JIEpXkKaTelsd M 3aMEHUTh €ro Ha MCIPaBHBIN
U3 KOMIUIEKTA MIOCTaBKU MOJYJIS (CM. pa3fen 5).

Hcnonb3oBanue mpenoxpaHutesieii, He COOTBETCTBYIOIIMX YKA3aHHOMY MO THILY
U HOMHMHAJLY, He IONyCKaeTCs

6. 3aKpyTUThH KPEEKHBIE BUHTHI.

3amMeHa TPEIOXPAHUTENS TPOU3BOAMUTCS DKCIUIyaTUPYIOIIEH opraHu3aiueld 0e3 OTMETKH

B opmyIsipe.

6.3 Bo3Mo:xHbIe HEUCTIPABHOCTH MOAYJIei

[lepeyenp HanOosiee YacTO BCTPEUAIOLIMXCS MM BO3MOXKHBIX HEHMCIPABHOCTEH MOIYJIS
TC 711 u MeTon MX yCTpaHEHHs MpeCTaBIeHbI B Tabuuie 6.1.

Ta6anna 6.1 — [lepedens BO3MOKHBIX HencnpasHocTel moxyJas TC 711

Bo3mokHbIEe HEMCIIPABHOCTH

Ipuuuna

MeToabl ycTpaHeHH s

He ucnonnsiercs panee
3arpy»KE€HHbBIA MPOEKT

HesepHoe coctosiHue
niepexsrogaters "SA300"

[IpoBeputh monoxxeHue
nepexmouatens "SA300".
Bce nepekitouaTesn T0JKHBI
ObITh B ntonoxkenuu "OFF"

He cBerutcs unnukanus Hu
onHoro moxys [TJIK

Brimen u3 cTpos npemoxpaHuTelb
B uctounnke nutanud I1JIK

CHSATDb epeHIOI0 KPBIIIKY
C MOJYJIS IUTAHUS U 3aMCHUTh
MPEIOXPAHUTEND

HeB03MOKHO HOIKITIOUNATHCS
k IIJIK ¢ momompio CoDeSys

1 He noxkitoueH xabenb
Ethernet x pazsemy LAN (mopTsI
1 u2)*

1 ITpoBepUTH MOAKIIOUEHUE
kabens K pazpemy LAN (mopTst
1 u2)*

2 3ajaHHBIE B KOHTPOJLIEPE
CETeBBIE TTapaMeTPhI HE
COOTBETCTBYIOT PEaIbHBIM
HacTpoOMKaM CeTH

2 Ilepesectu IJIK B 3aBOACKOM
PEXHUM U OOPATUTHCS K CETCBOMY
aJIMHHUCTPATOPY YIS YCTAHOBKH
BEPHBIX CETEBBIX ITAPAMETPOB

B paMKax KOHKPETHOU CeTH

IIpumeuanue—ugucnonnenus TC 711 A2 30 1ETH ucnonssyetcs nopt 1
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[lepeuenp HamOosiee YAcTO BCTPEHAIOUIMXCS MM BO3MOXKHBIX HEHCIIPABHOCTEH MOy
TP 711 (F) u MeTox ux ycTpaHeHUs MpeCTaBiIeHbl B Tabnuue 6.2.

Tabumna 6.2 — IlepeyeHb BO3MOKHBIX HencnipaBHocTei moayJst TP 711

Bo3MosKHBIE HEHCIIPABHOCTH IIpuunna Metoas! ycTpaHeHus

1 Beimen u3 ctpost
3aMEHUTh IPEIOXPAHUTEND

[IPENOXPaHUTEIIb
IIpu nogaue nuTaHus Ha MOZYJb
P A Y 2 Otka3 Monyis 3aMeHUTh MOJYIb
MIOJTHOCTBIO OTCYTCTBYET
" " o
MHIMKanus "+24 'V 3 OTka3 KOMMYTallHOHHOW

3aMeHUTh KOMMYTAIOHHYIO

MaHEIN WIH KaKOro-IIn0o o
TIaHEIb WIA 0TKA3aBIIUNA MOJYJTh

U3 MOJAyJIeHd KOHTpoJuiepa

[lepeuenr Hambojee YAaCTO BCTPEYAIOMIMXCS WJIM BO3MOXHBIX HEHCIIPABHOCTEH MOIYJIS
TP 712 u meTOo UX yCTpaHEHHUs IPECTaBICHBI B TabmuIe 6.3.

Tabsmna 6.3 - [lepedeHb BO3MOKHBIX HencnpaBHocTeil moxyas TP 712

HaumenoBanue
HEHCIPaBHOCTH, BeposiTHasg npuynHa Metoa ycTpaHeHus
BHEIIHUE NPU3HAKH
IIpu nomaue nuranus Ha | 1 Ileperopen npenoxpaHuTens 1 3aMeHNTh IPEOXPaHUTEND
MOJYJIb TOJTHOCTBIO
OTCYTCTBYET HHIUKaLMs |2 HempaBuinbHOE MOAKITIOUCHIE 2 IIpoBepuTh 1 00eCTICUNTH
"+24 V" MUTAOLIErO HANPSOKEHUS MPaBUIBHOCTD MOAKIIOUEHHS *
3 HeucnpaBeH MOIynb MUTaHUS 3 3aMEeHHUTH MOIYJIb TUTAHUSA
4 Otka3z Monyms 4 3aMEeHUTHh MOZYJIb TUTAHUSA

5 OTka3 KOMMYTAITMOHHON TTaHEH WK | 5 3aMEHUTh KOMMYTAITHOHHYIO
KaKoro-mu0o U3 MOJyJIel KOHTpOJUIepa | TaHe b WIIN OTKA3aBIIUI MOIYIb

[Ipumeuanne —*MoxeT moTpeOOBATHCS 3aMeHA MTPEIOXPAHUTENS MOTYIIS

6.4 IloBepka padoTbI

[Tepeuens obopynoanus 1t mosepku [1JIK ykazan B metonuke noBepku Ha [TJIK.

6.5 KaniuOpoBka (nmosepka)

KamubpoBka (mosepka) IIJIK mpousBoauTcs mpu Haaiuuud B €ro KOH(UTrypauuu
MU3MEPUTEIBHBIX MOTYJICH.

B cnyuae npumenenus IIJIK wnm monyneit B chepe rocyaapCTBEHHOTO PpErylIHpOBaHUS
obecrevyeHns: eIMHCTBA U3MEPEHUH IPOBOJUTCSA UX MOBEPKA.

KamnOpoBky (HOBEpKy) MOXKET MPOBOAWUTH JI00as OpraHu3anusi, KOTOpas HMEeT
aKKpEeIUTAIMIO Ha MpaBo KAIMOPOBKH (mMoBepkH). MHTEpBa MexXIy KaauOpoBKaMu (ITOBEPKAMH) —
2 rona.

[Topsimox mpoBenenus kamOpoBku (moBepku) npuBeaeH B pokymeHnte "I'CU. KonTtposiepb
nporpammupyembie DJICU-TMK. Metoauka nosepku'.

Pesynbrarhl  mepBHYHOW M TEPHOJUYECKUX  KaTUOPOBOK  (ITOBEPOK)  3aHOCSTCS
COOTBETCTBYIOIIMH pa3iell MaclopToB Ha U3MEPUTENIbHbIE MOAYIIH, BXosiue B coctaB [TJIK.
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7 XPAHEHUE U TPAHCIIOPTUPOBKA

7.1 YcaoBus XxpaHeHUs

VYcenoBuss XpaHEHUs KOHTPOJJIEpA WM MOJYJEH B YIAKOBKE IPEANPHUATUA-U3TOTOBUTEINS
y TIOCTaBINUKA ¥ TOTPeOUTENS JOHKHBI cooTBeTCTBOBAThH Kareropun 2 (C) mo 'OCT 15150-69.

7.2 PacnakoBbIBaHHE M IOBTOPHOE YIIAKOBBIBAHHE

Ilocne mosydeHus, UIMTEIBHOIO XPAaHEHHUs WIM TPAHCIOPTUPOBAHUSA KOHTpOJUIEpa
WJIM MOJYJIEW B rpynmoBOM TPAaHCHOPTHOM Tape MPOU3BECTH BHENIHUWA OCMOTpP TPaHCIOPTHOTO
SIHUKa U ITPOBCPUTH LHECIIOCTHOCTD YIIAKOBKH.

KonTpomnepsl mnpeaHasHaueHbl A pabOThl HpHU  TemIepaType OKpYXKaroulell cpelsl
or Munyc 25 no mmoc 60 °C. Ilepen pacnakoBbIBaHMEM KOHTpPOJUIEpa WM MOAYJIEW Tmocie
TPAHCTIOPTUPOBAHMS TPU JAHHOW TeMIlepaType OKpYKawolleld cpelbl HEOoOXOTUMO BBIIEPKATh
UX B yIIAKOBKE HE MeHee 6 YacoB B IOMEUICHWH, B KOTOPOM OHHM OyIyT 3KCIUTyaTHPOBATHCS.
ITpu Temnepatype ot 0 g0 mwitoc 60 °C ux BeIIEPKUBATH B YITAKOBKE HE CIEIYET.

[locne xpaHeHMs WM TPAaHCHOPTHPOBAHUSA MAHEIUM KOMMYTAUMOHHOW MPH OTPULIATEIBHOMN
TEMIIepaType, CIeayeT BbLAEPKAaTh IAaHEIb B YINAKOBAHHOM BHJI€ B TEUYEHUE JABYX 4YacOB IpH
KOMHATHOW TeMIEpaType.

BCKpBITH TpaHCIOPTHBIM SIIKMK, W3BJI€Yb K3 HEro YMAaKOBOYHYIO BenoMocTh. IIpoBeputh
COOTBETCTBUE KOMILJIEKTHOCTH YITAKOBOYHOW BEIOMOCTH.

W3Bneur KOHTpOJUIEp WM MOJYIH W3 TPAHCHOPTHOH Tapbl, MPOBEPUTH COOTBETCTBHE
KOMIUIEKTHOCTH ¥ 3aBOJICKOTO HOMEpa 3amucu B (opMylsipe (IUisi KOHTPOJUIepa) WIM B MACHOPTE
(ma Mmomymeit).

IIpousBecTy mEpBUYHBIM OCMOTP KOHTpPOJUIEpAa MM MOIYJIEH Ha OTCYTCTBUE IIOBPEKIACHUHN
KOpITyca, LEJIOCTHOCTH MapKUPOBKH. /[l 3TOro M3BieYb MOIYJIN KOHTPOJIEPA U3 YIIAKOBOYHOTO
SIIIIUKA U TIPOBEPUTH:

— OTCYTCTBHUE BUIMMBIX MEXaHUYECKUX MOBPEXKICHUH, BMATHH U CJIE€0B KOPPO3UH COCTABHBIX
4acTel KOHTPOJLIEpa;

— OTCYTCTBUE MOBPEXKICHUHN U 3arpsA3HEHUS Pa3beMOB MOAYJIEH U KOMMYTAallMOHHOW MaHeN!;

— COCTOSIHUE JIAKOKPACOUHBIX MOKPBITUI M YETKOCTh MaPKUPOBKH;

— OTCYTCTBHE MEXAHWYECKHX TOBPEXKACHUN WIM OCIa0JIeHUus] KpEeIUIEHUH SJIEeMEHTOB
(mpoBepsieTcs Ha ClIyX IIPU HAKJIOHAX MOAYJIEH).

[loBTOpPHOE yNakOBBIBAHME KOHTPOJUIEPA UM MOAYJIEN TOJKHO IIPOBOAUTHCS B COOTBETCTBUU
C yKazaHUsIMU pazjena 6 qanHoro PO.

7.3 TpaHcniopTHPOBaHUE

TpancnopTupoBaHuE YIIAKOBAHHOIO KOHTPOJUIEpAa WA MOAYJIEH MOYKET OCYLIECTBIATHCA
BCEMH BUJAMHU TPAHCIIOPTA B 3aKPBITHIX TPAHCIOPTHBIX CPEACTBAX: KPBITHIX aBTOMAIIWHAX, KPBITHIX
BaroHax, CaMoJIETOM, BOJHBIM TPAHCIIOPTOM IIpU Pa3MELICHUU B TPIOMAaxX CYy/0B.

He nomyckaercsi TpaHCOpTUpPOBaHHE KOHTpOJUIEpA WM MOAYJEHl B HErepMeTU3UPOBAHHBIX
Y HEOTAIJIMBACMbBIX OTCEKaX CaMOJIETOB M BOJHBIM TPAHCIOPTOM 0O€3 CIeNHaTbHBIX YIaKOBOYHBIX
CPEICTB.

YnakoBaHHbIE KOHTPOJUIEPHl TOJDKHBI OBITH 3aKperjieHbl B TPAHCHOPTHBIX CPEICTBAax
Y 3aIUIIEHBI OT aTMOC(HEPHBIX OCAJKOB U OPBI3T BOJIBI.
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Pa3merienue u KperuieHHEe B TPAHCHOPTHOM CPEACTBE JOJDKHO OOECHEYUTh YCTOWYHBOE
MOJIOKEHHE KOHTPOJUIEPOB, UCKIIOYATh BO3MOXKHOCTH YIApoB JIPYr O JApyra, a TakkKe O CTCHKH
TPAHCIIOPTHOTO CpeacTBa. Jlomyckaercss TpaHCIOPTUPOBAHUE C UCTIOIb30BAaHHEM KOHTEHHEPOB.

[Ipu coOmioneHNM YCIOBUM MEXaHHYECKUX BO3JCHCTBUH, COOTBETCTBYIOIIMX pabounm,
KOHTPOJUIEP MOXKET TPAaHCIIOPTUPOBAThCA B COCTAaBE 3aKOHUCHHBIX CHUCTEM YIPABICHMs (Hampumep,
CTOEK WU IIKa(OB).

Kommyrannonnass manens TK gomyckaer TpaHCHOPTHPOBAHME B CMOHTHPOBAaHHOM BHJIE
B COCTaB€ KOHTpOJLIEpA.

7.4 Tapa n ynakoBka

Kontpomnep ymakoBaH B MOTPEOMTENBCKYIO Tapy B COOTBETCTBHH C TpeOOBaHUSAMH
I'OCT 23170-78. [TorpeOutenbckas Tapa 00eCrieunBaeT MOBTOPHYIO YIAKOBKY KOHTPOJLIEPA.

3/1 ynakoBbIBaeTCs B OTACIBHYIO WM TPYNIOBYIO (TPAaHCIOPTHYIO) Tapy.

TpancnoprtHas Tapa obecreunBaeT COXPaHHOCTh KOHTPOJIJIEpA MPH BBIMOJIHEHHH TOTPY304HO-
pasrpy304HbIX paboT, TPAaHCIOPTUPOBAHUM B 3aKPBITHIX TPAHCIOPTHBIX CPEJICTBAX, HEOOXOAUMYIO
3alIUTY OT BO3JCHCTBUS BHEIIHUX (DaKTOPOB, a TAKXKE NMPU XPAHEHUH Y MOCTABIIMKA M TOTPEOUTENS
B CKJIQJICKUX YCIIOBUSX B IIpeZeIaX FrapaHTUHHOIO CPOKA XPaHCHHUS.

[Tpu mocTaBke B CMOHTHPOBAHHOM BHUJE B COCTaBE JIPYTUX yCTPOUCTB (IIUTOB, CTOEK) CIIOCOO
VIIAaKOBKH dYacTeld W3 KOMIUICKTa KOHTPOJUIEpA OIPEACIACTCS YCIOBHUSIMH ITOCTaBKH YCTPOWCTB
(1M TOB, CTOECK).

TpancnopTupoBaHuE yNaKOBAaHHBIX KOHTPOJIJIEPOB MOYKET OCYILIECTBIISITBCS BCEMH BHIAMHU
TPAHCIIOPTA B 3aKPBITHIX TPAHCHOPTHBIX CPEACTBAX: KPBITHIX aBTOMAIIMHAX, KPBITHIX BaroHax,
CaMOJIETOM, BOJAHBIM TPAHCIIOPTOM IIPH Pa3MELIEHUU B TPIOMAaX CYJOB.

He  pomyckaercss — TpaHCHOPTHpPOBAaHHME  KOHTPOJUIEPOB B HETEPMETH3MPOBAHHBIX
Y HEOTAIJIMBAEMBIX OTCEKaX CaMOJIETOB U MOPCKHM TPAHCIOPTOM 0e€3 CIEeLUalbHbIX YIaKOBOYHBIX
CPEACTB.

Ha xoHTposuIep B TpaHCIOPTHOH Tape IOITyCKAeTCsl BO3ACHCTBHE CIEIYIONMX KIMMAaTHYECKUX
U MEXaHHYECKUX (PaKTOPOB:

TeMIepaTypbl OKPYkKaIIEro Bo3ayxa — oT MuHyc 55 no mtoc 70 °C;

OTHOCHUTEIILHOM BII&YKHOCTH BO3AyXa — OT 5 110 98 % 0e3 KoHAeH calnu;

— curycouaanbHOU BuOpanuu no rpynne F3 'OCT P 52931;

cBoOoHOe nanenne ¢ BuIcoThI coritacHo ['OCT P 52931 B 3aBUCHMOCTH OT MAacChl U3IEMUS
B TPAHCIIOPTHOM Tape.
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8 MAPKHNPOBKA

MapkupoBka KOHTpouiepa qospkHa coorBeTcTBoBaTh ['OCT 26828.
MapxkupoBka MOJlyJIei KOHTpOJIepa A0KHA COJEPKATh:

— HaMMEHOBaHHWE MPEeANPUATHSI-U3TOTOBUTENS U (MJIM) TOBAapHBIM 3HAK (TOJIBKO HA MOAYIE
HEHTPaJIBHOTO MPOLIECCopa);

— HAaNMMCHOBAHUEC MOIYIJIA,

3HAK YTBEP)KIEHUS THUIA (A1 MOYyJIEH U3MEPEHUS HETIPEPHIBHBIX CUTHAJIOB);

— CTpaHa-U3roTOBUTCIIb,

€IMHBIN 3HaK 00pallleHus MPOAYKIIMH Ha PHIHKE;

— YCIIOBHOE 0003HAYEHUE Pa3heMOB (30KUMOB) BHEIIIHUX MOIKIIOYCHHUIA;

— yCIIOBHOE 0003HaYEHNE UHIUKATOPOB;

— 3aBOJICKOM HOMEp — BXOJUT B COCTaB MAaTPUIHOTO KO/a, HAHOCUMOTO Ha U3JIeTIHeE;

— JIaTy U3TOTOBJICHHS — BXOJUT B COCTaB MAaTPUYHOIO KOJa, HAHOCUMOTI'O Ha U3/IEIHE;

— OykBeHHO-IMPPOBOE 0003HAUECHHE MATPUYHOTO KOJ[a, HANMEHOBaHUE caiiTa KOMITaHUH,

— CBEJICHUS O HANPSOKEHUU MUTAHUS, TOKE TOTPEOICHUS U BBIXOAHOW MOIIHOCTH (711 MOIYJIS
HMCTOYHHUKA MUTAHUA);

— uHpOpMaLHIO 0 MIpeJoXpaHuTese (IPY HAJMYKH), €r0 TUIIE U paboyeM TOKE;
— Ha3HauYeHUE MEePEMbIYEK YCTAaHOBKU PEKUMOB pabOTHI MOIYJIS;

— MapKUpPOBKY TEpeKIIouaTeNneid, HAUKATOpoB (KpoMe mHAUKatopoB mHTep(detica Ethernet),
pa3zpeMoB (KpoMme pazbéma sl TOIKITIOYEHHUS K KOMMYTAIlMOHHON TTaHEeIH );

— HaKJIeHKa-THIIeH3Hs Toorpadudeckas Ha MporpaMMHoe obecIiedeHre KOHTpoiuiepa (TOIbKO
st monynet TC 711, TC 712).

Ha Momynsx KOHTpoiiepa TakKe HMMEIOTCS TPEeNyNpEeNnuTeNIbHbIe 3HAaKW M HAAIHCH TIPU
HIMYUU B MOJYIAX (PaKTOPOB, MPEICTABIISIONIMX OMACHOCTh MPU IKCIUTyaTallMd U 00CTYKHBaHUU,
B COOTBETCTBUU ¢ TpeboBaHusIMHU Oe3omacHoCcTH cornmacHo IEC 61131,

MapkupoBKa KOMMYTALIMOHHOM [TAHEIU Ha JIMLIEBOU IIOBEPXHOCTH COLECPIKUT:

— YCJIOBHO€ HAUMEHOBAHUE MaHEIH;
— HaUMEHOBAaHHE CTPaHbI-U3rOTOBUTEIIS;

— "Hagnuch «Kontposnep nporpammupyemsiii IJICU-TMKy;
— MApKHUPOBKY IMO3ULUH YCTAHOBKU MOAYJIEH;

— MAapKHpPOBKY pa3beMa pe3epBHOIO MUTAHUS;

— TOBApPHBII 3HAK NPEINPUIATUS-U3TOTOBUTENS;

— €/IMHBIN 3HaK 00paleHNs TPOAYKIH Ha PhIHKE;

- 33BOI[CKOI71 HOMEp M JaTy H3TOTOBJICHHUA, KOTOPBIC BXOJAT B COCTaB MAaTpHYHOI'0 KO/Ja,
HaAHOCHMOTI'O Ha U3ACIIHUC,

—3Hak "3amuTHoe 3azemienue" mo ['OCT 25874, pasMmemeHHbIH BOJIM3M 3aXHMa
MOJIKJIFOUEHUS 3alIUTHOTO 3a3eMJICHUSI.

3aBOJICKON HOMEp, MaTPUYHBIA KOJ W €ro pacmudpoBka, gaTa BBITyCKa KOHTPOJLIEpA
YCTaHABJIMBAIOTCS M 3aHOCATCA B (OPMYJISIp IO HOMEPY M JaTe BBITYCKAa KOMMYTALlMOHHOM MaHeIn
KOHTpOJLIEpa.
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BOau3u mecta yCTaHOBKM CMEHHBIX IMpeloXpaHHUTENe pacrolioskeHa MapKHUpoBKa pabodero
TOKA.

KagecTBO 1 crioco0 HaHECEHUs] MAPKUPOBKU O0ECIIEUMBAIOT €€ COXPAHHOCTh B TEUEHUE BCETrO
CpoKa cyObl B 3aJaHHBIX Pa0OYHMX YCIOBUSAX MPU COONIOICHUH YKa3aHUN MO HKCIUTyaTaI[|H.

MapkupoBKka mOTpeOUTEIBCKOM Tapbl COJIEPIKUT:

- TOBapHBIﬁ SHaK OIpCANPUATUA-U3TOTOBUTCIIA,

€MHBIN 3HAK 00paIeHUs MPOTYKIIMH Ha PHIHKE;

— HAUMCHOBAHUC CTPAHbI-U3T'OTOBUTCIIA,

YCJIOBHOC HAUMCHOBAHHE U3ACIINA,
— Iroa U MCcC41l YITaKOBKH.

MapkupoBka TpaHCIOPTHOW Tapsl BbiNosHsAeTcs B coorBeTcTBUU ¢ ['OCT 14192 u comepxur
MaHUNYJSIMMOHHBbIE  3HakW: "Xpymkoe. Ocrtopoxno", "bepeur ot Baaru", "Bepx"
U IpeaynpeauTenbHyto Haanuch "He kanToBath'.
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9 YTUIIN3AIUA

KoHTposiep HE OKa3bIBaeT XMMHUYECKOE, MEXAHUUYECKOE, PaJUallMOHHOE, 3JIEKTPOMAarHUTHOE,
TEPMHUECKOE U OMOJIOTHYECKOE BO3CHCTBHUS Ha OKPYKAIOUIYIO CPEY.

YTunusanuss COCTaBHBIX 4YacTed KOHTPOJUIEPA, COAEpPXKAIIMX JparoleHHble METaJUIbI,
IPOBOAMTCA MO JAEWUCTBYIOIIEH HWHCTpyKUMH «O TMOpsAKEe IMOJY4YEeHHUs, PacXOJOBaHMs, yuyeTa
Y XpaHEHUs APAroleHHBIX METAJJIOB U JPAaroleHHbIX KaMHEW Ha MPEeANpPUATHH» B YCTAHOBIEHHOM
HOpsJIKE.
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10 CPOKM CJYXBbl W XPAHEHUSI, TAPAHTHUMHBIE
OBA3ATEJIBCTBA

10.1 Cpoku ciyk0bl M XpaHEHUS

Cpennuii cpok cimyx0bl — He MeHee 20 Jier.

Cpennuii cpok xpaHeHus: — He MeHee 15 mer.

10.2 I'apanTyu U3roroBuTe s (MOCTABKA)

[IpeanpusiTHE-N3roTOBUTEIH rapaHTHPYET paboTocrmocoOHOCTh (coxpaHHOCTH
OKCILUTYyaTAIMOHHBIX ~ XapaKTEPUCTUK) U  O€30MacHOCTh KOHTPOJUIEPOB TMPH  COOIIOICHUH
MOTpeOUTENEM yCIOBHUM U MPaBUIl HKCIUTyaTallMK, XPaHEHUs U TPAHCIIOPTUPOBAHMSI, YCTAHOBIEHHBIX
AKCIUTyaTallMOHHOM JOKYMEHTAlMeW Ha U3JIEIIHs.

[To wucreyeHMM TapaHTHPOBAHHOTO CpoKa cIyKObl (20 71€eT), TEeXHUYECKOE COCTOSHHE
1 0€30IaCHOCTh  KOHTPOJIJICPOB HEOOXOAWMO TOATBEPKIATh IyTEM IPOBEACHUS MCIBITAaHUHA
Ha MPEANPHUIATHU-U3TOTOBUTENE WJIH JPYIOM CIHEIHATU3UPOBAHHOM MPEINPUATHH, HMEIOIIM
HeoOxouMoe 000pyAOBaHNE U TIOJITOTOBIICHHBIN MTEPCOHA.

["apanTHitHbIl CpoK — 18 MecsIIIeB ¢ MOMEHTA TIEpeIadyu KOHTPOJIJIEPOB MOTPEOUTEITIO.
[IpeanpusTe-u3roTOBUTENb CHUMAET FAPAHTHH B CIIydasX:

1) OrcyrcTBue 3amucedd B paszene "Yder pabotsl m3nenus" GopMyisipa Ha KOHTPOJLIED,
OTIpEeICTISAIONINX HapabOTKy KOHTPOJUIEepa.

2) DOkcrulyarainusi, XpaHEHHE M TPAHCIOPTHPOBAHHWE KOHTPOJUIEpA C OTKJIOHEHUSMHU
OT TpeOOBaHM IKCIUTYaTATMOHHON JOKYMEHTAIIHUH.

B cinydae OTKa30B M HEHUCHPABHOCTEW KOHTPOJJIEpa B TEUEHHE TapaHTUHHOrO CpoOKa
OpeaAnpUuATUC-U3TOTOBUTCIIb YCTPAHACT WX CBOMMU CHJIaMU W CPCACTBAMHU WM 3aMCHICT
KOHTpOJLIEP.
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11 TEXHUYECKAS NOJAEP/KKA

ITo Bcem Bompocam, CBsI3aHHBIM C 3Kciutyatauueil kontposiepa DJICU-TMK, neobxomumo
obparmatscs B cepBucHbii 1ieHTp OO0 "3aBog [ICA "DneCu".

KOHTAKTBI:

m@ Ten.: +7 (3822) 499-494

service@elesy.ru

CepBucHBIif LIeHTp pacnoiaraercs B r. Tomck (qacoBoii mosic +4 MCK).

7 %, Ilpu obpamennsx npocum coOOIIATE CIEMYIOUIME TAHHbIE:

b) — MIOJTHOE€ HAaUMEHOBaHKe M3/1eus (YKa3aHO Ha U3/IeJINH U B MACHOpTE);

— IpoeKT CoDeSys, B KOTOPOM BO3HHUKAET MpodiiemMa;
— BEpCUsl YCTAHOBJECHHOTO Ha KommbloTepe makera FEleSy ELSYTMK TSP
(Target Support Package);

—noapoOHOe  ommMcaHue TpobOieMbl  (TocTapaiitech  Hambojee  IMOJHO
MOSICHUTh CYTh MPOOJIEMBI M OOCTOSTENILCTBA WM YCIOBHUS, KOTOPBIE
IIPUBENIN K HEN).

OQuuuansHeli caliT kKoMIaHun: WWw.elesy.ru
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12 CEPTUDPUKATHBI

CBC,Z[GHI/ISI 0 CepTI/I(I)I/IKaI_[I/II/I NPUBOAATCA HA JJICKTPOHHOM HOCHUTCIIC, BXOAAIMICM B KOMIIJICKT
IMOCTaBKH U3ACIIHUA, U COACPIKATCA Ha O(l)I/II_[I/IaJ'II)HOM caiire IMPOU3BOJAUTCIIA www.elesy.ru.
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KoHmpounnep npozpammupyembiti AJICU-TMK

IMpuioxenue B
(cmpaBoYHOe€)

MEPEYEHb COCTABHBIX YACTEM ILJIK

Ta6numa B.1 — IlepedyeHs COCTaBHBIX YacTEi KOHTpOJLIEpa

HaumeHoBaHHe

KparTkast xapakTepucTuka

ITanens
KOMMYTAITHOHHAS
TK

Haznauenwne — anekTpuieckoe 1 MEXaHHYECKOE 00BeIMHEHNE MOAYJIeH KOHTPOILIepa.

Mopyns TC 711

Mogyns TC 712

Haznauenne — MOyJb IEHTPATBHOTO TIPOIIECCOPA.
Juanazon pabounx temrepaTtyp oT MuHyc 5 mo mrtoc 60 °C u oT MuHyC 25 mo mrtoc 60
°C (ucnonnenue "F")

Mopyns TA 712

Haznauenne — uaMepenne HampsHDKEHHS TOCTOSHHOTO TOKA, MOCTOSTHHOTO TOKa, a TaKXKe
TEMIIEpaTyphl AaTYUKAMU TEPMONAp M TEPMOCOIMPOTHBICHWH IO BOCHBMH KaHajaM B
OJTHOM WUTH JIBYX TalIbBAHUYCCKH PA3BSI3aHHBIX TPYIaX B 3aBUCUMOCTH OT UCTIOJTHCHUS B
JUarma3oHax:

—ot1 0 10 20 MA — 110 TOKY;

—o1 0 1o 10 B — o HampspxeHuIo;

—ot muHyc 50 10 150 °C — m1st METHBIX TEPMOCOIIPOTHUBIICHHUI;

—ot muHyc 50 10 500 °C — m1s IIaTHHOBBIX TEPMOCOTPOTUBIICHUIA;

—ot muHyc 50 10 150 °C — mIsI HUKEIEBBIX TEPMOCOTIPOTHRIICHHIA;,

—ot MuHyc 200 10 900 °C — ana Tepmonaps! Tuna K;

—ot1 0 7o 800 °C — nyst Tepmonapel Tuna L;

—ot MuHyc 250 1o 1000 °C — nns repmonaps! TunoB E u N;

—o1 0 1o 1700 °C — myist TepMomapsl THIa S;

—ot mwoc 250 mo 1800 °C — myst Tepmoraps! Tuma B;

—ot1 muHyc 200 10 600 °C — s TepMoIaps! Tuma J;

—ot1 0 10 2500 °C — nns Tepmonaps! Thna A-1;

—ot1 0 1o 1600 °C — nnst Tepmonaps! Thna R.
IIpenen ocHOBHOM MPUBEIEHHON MOTPEIIHOCTH B PEXKUME U3MEPEHUS HANIPSXKEHUS U TOKA
—He 6onee +0,2 %.
Ilpenen  OCHOBHOW  TPWMBEACHHONW  TOTPEHIHOCTH B PEXUME  H3MEPCHUS
TEPMOCOTIPOTHUBIICHHSL:

— ¢ HOMUHAJIBHBIMA CTaTHICCKUMHU Xapaktepuctukamu SOM, 50IT u Pt50 — £0,5 %;

— C OCTaJIbHBIMI HOMHHAJIFHBIMU CTaTHYECKUMHU XapakTepuctukamu — 0,4 %.
IIpenen ocHOBHOM MPUBEJICHHON MOTPEIIHOCTH B PEKUME U3MEPEHUS TEPMOTIAPHI:

—tina L, EuJ —=£0,2 %;

—tumna K, S, A-1 u R —=+0,3 %;

—trna N u B — 0,5 %.

Mopyns TA 713

Hasnauenue — uaMepeHue HanpsH>KEHUs MOCTOSHHOT'O TOKA U OCTOSIHHOTO TOKA 110
YEeTHIPEM CUTHAJIAM B JBYX raJIbBAaHHYECKHU Pa3/ICICHHBIX BXOAHBIX KaHAIAX:

— HalpsDKEHUE TIOCTOSTHHOTO ToKa — oT MuHYyC 10 10 10 B;

— ITOCTOSIHHBIN TOK — OT MHHYC 20 10 20 MA.
dopMupoBaHHE HATPSHKEHHS TOCTOSTHHOTO TOKA U IOCTOSTHHOTO TOKA TI0 YEThIPEM
CUTHAJIaM B JIBYX TaJIbBAHUYECKU PA3/ICIICHHBIX BHIXOHBIX KaHANIAX:

— HanpsKeHHUe NMOCTOSTHHOTO Toka — oT MuHyc 10 1o 10 B;

—TI0CTOSTHHEBIA TOK — 0T 0 10 20 MA.
[Ipenen ocHOBHOM MPUBEACHHOM MOTPEITHOCTH:

—mmepernnst — £0,05 %;

— hopmupoBanuns —+0,10 %.
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Tab6nunma B.1 — IlepeueHb cOCTaBHBIX YacTel KOHTPOJUIEPa

HauMmeHnoBaHue

Kparkas xapakrepucTuka

Monyns TA 714

Haznauenue — oopMupoBaHNe HaANPSHDKEHUS! TIOCTOSHHOIO TOKA U IOCTOSIHHOI'O TOKa I10
YETBIPEM CUTHAJaM B JIBYX rajlbBaHUUECKHU Pa3J/ICICHHBIX BBIXOHBIX KaHaIaX:

— HampsKEHHE MOCTOSTHHOTO ToKa — oT MuHyc 10 g0 10 B;

—TOCTOSTHHEIN TOK — oT 0 10 20 MA.
[Ipenens! gomyckaeMoil MprUBEACHHON MOTPEITHOCTH (POPMHUPOBAHUSI TOCTOSIHHOTO TOKa —
0,2 %.
[Ipenens! gomyckaeMoil MprUBeACHHON MOTPEIIHOCTH (POPMHUPOBAHUSI HATIPSHKEHUS
rnoctossHHOro Toka — +0,3 %.

Monyns TA 715

Haznauenue — n3mepeHue HanpspKeHHsI IOCTOSHHOTO TOKa MM OCTOSIHHOI'O TOKa 1o 24
BXOJaM B lUara30Hax:
— HampsKEHHE MMOCTOSTHHOTO ToKa — oT MuHyc 10 10 10 B;
— TIOCTOSTHHBIH TOK:
a) nuamnaszoH [ — ot MuHyc 5 10 5 MA;
0) nmanazoH III — ot munyc 20 mo 20 MA.
[Ipenen OCHOBHOI MPUBEAEHHOM MOTPENTHOCTH H3MepeHuil — He 6omnee +0,15 %.

Monyns TA 716

Hasnauenne — n3MepeHne HaNpsOKEHUS MOCTOSHHOTO TOKA H/WMITM TIOCTOSTHHOTO TOKa T10
BOCHBbMHM KaHajlaM B OJHOH WM JBYX TallbBaHUYECCKM Pa3BsA3aHHBIX TpPYyNIax B
3aBUCHMOCTH OT HCITOJTHEHHSI B TUAIa30HAX:
— HalpspKEHUE TOCTOSTHHOTO TokKa — oT () 1o 10 B;
— IIOCTOSIHHBIM TOK:
a) mmama3of [ — ot 0 70 20 MA;
0) muanasoH Il — ot 4 o 20 MA.
[Ipenen ocHOBHOMW NPHUBEIEHHOM MOTPEHIHOCTH U3MepeHuil — He Oonee +0,2 %.

Monyns TA 721

Hasnauenne — m3aMepeHHne HANpPsSHKEHUS TOCTOSTHHOTO TOKA WMJIM TIOCTOSHHOTO TOKa II0
JIByM WJIA YeTHIpeM (B 3aBUCHMOCTH OT HWCIOJHEHHS) TaTbBAaHWYECKH pa3iesieHHBIM
KaHajaM B JUara3oHax;
— HaIpshKEHUE TIOCTOSTHHOTO Toka — oT MuHyc 10,00 10 10,00 B;
— IIOCTOSIHHBIM TOK:
a) muamnasoH I — ot munyc 5,0 10 5,0 MA;
06) mumamasoH Il — ot muayc 10,0 10 10,0 MA;
B) amamnasoH Il — ot munyc 20,0 mo 20,0 MA.
[Ipenen ocHOBHOI NPUBEAEHHON MOTPEIIHOCTH U3MEPEHUI:
a) B pexxnMe usMepenus Hanpsokerus — 0,15 %;
0) B pexxuMme n3Mepenus Toka — 0,15 %.

Monyns TA 734

Hasznauenue — nuTanne UICTOYHUKOB CUTHANIA U U3MEPEHUE OCTOSIHHOTO ToKa — oT 0 10
20 MA (mmamazon 1V).

[Ipenen ocHOBHOI MPUBEAEHHOM MOTPEITHOCTH H3MepeHuil — He 6omnee +0,05 %.
Hanpsxenue nutanust HICTOYHUKOB curHana — ot 21,6 10 26,4 B moCTOSHHOTO TOKa, BXOT
Ju1st nofkmtouenus GPS-npuemuuka.

Mogyns TP 711

HasnaueHwe — WCTOYHHK TIMTAHWS OT CETH TIEPEMEHHOTO TOKa HANpsDKEHHEM
90...264 B/50 I'm ¥ TOCTOSIHHOTO TOKa C HanpspkeHuem 127...370 B.
Momnocts — 1o 100 Br.

Monyne TP 712

HasnaueHnue — MCTOUHUK MUTAHKSI OT CETH TMOCTOSIHHOTO TOKA HarpsbKeHreM 24 B.
Mormmocts — 10 100 B-A.

Monyns TN 713

Hasnauenne — oOMeH nHbOpMaIuei 1mo mocieaoBaTeb-HOMy nHTepdeiicy RS-232
u RS-485/RS-422 — co ckopoctsio 1o 1843,2 Kowurt/c.
IToTpebnsieMass MOITHOCTH, HE OoJiee 6 BT.
Hamnpspxenue ransBaamdeckoro pasaencaus (3dd.):
—MEXKAY LeMsIMH HHTepQericoB U MUHOM KoHTposiepa 500 B;
—MEXKAYy LensMu Kananos uarepdeiico 500 B;
— MEXKAY HensiMu narepdericoB u kopmycom 500 B.
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Ta6numa B.1 — IlepeueHs cocTaBHBIX YacTel KOHTpOJLIEpA

HaumeHnoBaHue KpaTkas xapakTepucTuKa
Moxyns TN 723 |Ha3HaueHue — mpuem u nepesiaya CHrHailoB mo unrepdeiicam RS485, RS422 n RS232 B
coctase [IJIK DJICU-TMK.
[ToTpebnsemast MOIITHOCTH, He Ooiiee 5 BT.
[TyckoBoit Tok He Oonee 1 A.
Hampspkenue onpoca 1aT4vkoB curHanuzanuy 24 B.
Hanpspkenue ranpBannyeckoro pazaencHus (3¢ad.):
—Mexay Bxogamu 500 B;
— MEXIy BXoAaMH u KopirycoM 750 B.
Moxyns TD 711 Hasnauenne — BBOA 32 MAHCKPETHBIX CHUTHAJIOB, TNPEACTABICHHBIX HM3MEHSIOMIUMCS
AKTUBHBIM COTIPOTHBIICHHEM.
[MoTpebnsemast MOIITHOCTH, He Ooiiee 6 BT.
Hanpspkenue ranpBannyeckoro pazaencHust (3¢ad.):
—Mexay Bxogamu 500 B;
— MEXIy BXoAaMH U KopirycoM 750 B.
Tox onpoca matumkoB curHanmzanuu 10, 20 MA.
Hanpsbkenue onpoca 1aTYMKOB cUrHanu3anuy 24 B.
Monyis TD 712 Hasnauenue — BbiBo 32 AUCKPETHBIX CUTHANIOB, TUIA «OTKPBITHIN KOJJIEKTOP.
[ToTpebnsieMast MOIIIHOCTE, HE Ooiree 6 BT.
MaxkcruManbHOe KOMMYTHPYEMOE HalpspKeHUe MocTossHHOTO Toka 30 B.
MaxkcuManbHbII KOMMYTHPYEMBIH MOCTOSHHBIN TOK 0,2 A.
OcraTo4yHoe HanpsbkeHUe B cocTosiHNM "'Brumtoueno", ne 6onee 2 B.
Tox yreuku B cocrossHun "Brikmodeno"”, He 6omee 0,5 MA.
Hanpspkenue ranpBannyeckoro pasaencHus (3¢ad.):
—mMexay Bxogamu 500 B;
— MeXJly BXoJaMu 1 KoprycoM 750 B.
Moxyns TD 713 Haznauenne — BBO 8 mnm 16 TUCKPETHBIX CUTHAJIOB (B 3aBUCHMOCTH OT UCIIOJHECHHS) C
dbyHKIIHCH cUeTa.
MaxkcruManbHOe KOMMYTHPYEMOE HaIpspKeHUe MocTossHHOTO Toka 30 B.
MakcuManbHbII KOMMYTHPYEMBIHM MOCTOSTHHBIN TOK 0,3 A.
Moguyns TD 714 Hasnauenue — BeiBos1 64 TUCKPETHBIX CUTHAJNIOB, TUIA «OTKPBITHIN KOJJIEKTOP.
[ToTpebnsieMast MOIIIHOCTE, HE Ooiree 8 BT.
MaxkcruManbHOe KOMMYTHPYEMOE HalpspKEeHUe MocTossHHOTO Toka 30 B.
MaxkcuManbHbII KOMMYTHPYEMBIH OCTOSTHHBIN TOK 0,4 A.
OcraTouHoe HamnpspKeHHe B cocTossHUT ""Biitodeno", He 6omee 2 B.
Tox yreuku B cocrossauu "Brixmodeno"”, He 6omee 0,5 MA.
Hanpspkenue ranpBannyeckoro pazaencHust (3¢ad.):
—mMexay Bxogamu 500 B;
—MeXIy Bxogamu u kopirycoM 500 B.
HomunansHbIM TOK onpoca NaT4uKkoB curHanu3anuu 10 MA.
HomuHansHOE HanpshKeHre ompoca JATYNKOB curHanmm3anun 24 B.
Moxyns TD 715 Hasnauenne — BBOA 64 NHCKPETHBIX CHUTHAJIOB, TMPEACTABICHHBIX HM3MEHSIOIIUMCS

AKTHBHBIM COIIPOTHBIICHHUEM.

[ToTpebnsieMast MOIIIHOCTE, HE Ooitee 6 BT.

Hamnpsoxenune ranmsBaamdeckoro pasaencaus (3¢ d.):
—MeXy BX0oJaMHu U uHoU KoHTposuiepa 500 B;
— MeXy Bxogamu u kopmycoM 500 B.
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Tab6nunma B.1 — IlepeueHb cOCTaBHBIX YacTel KOHTPOJUIEPa

HauMmeHnoBaHue

Kparkas xapakrepucTuka

Monyns TD 716

Haznauenue — BbIBOA 16 TUCKPETHBIX CUTHAJIOB, KOHTAKTHI pelle.
[Hotpebnsemas MOLTHOCTB, HE Oonee 8 BT.
MakcruManbHOE KOMMYTHPYEMOE HaIpsKEHNE OCTOIHHOro Toka 220 B.
MakcumanbHOe KOMMYTHPYEMOE HApsDKEHNE TIEpeMEeHHOT0 Toka 250 B.
MakcruManbHbII KOMMYTHPYEMBIN TOCTOSTHHBIN TOK 2 A.
OcratoyHoe HanpsbKeHue B cocTosiHuy ""Brmoueno", e 6oinee 2 B.
Tox yreukn B coctossHuM "Brikiroueno", e 6omee 0,5 MA.
Hamnpspxenune ranpBanmdeckoro pasaencaus (3dd.):

—mMexay Bxonamu 2 000 B;

—MEX]ly BXoJaMu 1 Kopmycom 2 000 B.

Mogyns TD 721

HaznaueHue — BBOJ AUCKPETHBIX 3HAYCHUI.
[Horpebnsemas MOTHOCTB, HE Oonee 3 BT.
Tox ompoca matankoB curaanuszamum 10, 20 MA.
Hampsixenue onpoca 1aT4MKOB curHanusanuu 24 B.
Hampspxenue ranpBaanyeckoro pazaencHus (3. ):
—Mexnay Bxomgamu 500 B;
—MEeXIy BXoaaMu 1 Kopmycom 750 B.

Monyns TD 725

Haznauenwe — BBOJ 64 ITUCKPETHBIX CHTHAJIOB, MPEICTABICHHBIX HW3MEHSIOUIIMCS
AKTUBHBIM COTIPOTHBIICHHEM.
[Hotpebnsemas MOLTHOCTB, HE Ooee 6 BT.
Hampspkenue ranpBaanyeckoro pazaencHus (3. ):
—MEXIy BXOJaMH | IMUHOU KoHTpoJuiepa 500 B;
—MeXIy Bxogamu 1 kopmycom 500 B.
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IMpunoxenue I

(cmpaBoYHOe)
JonosiHuTeIbHBbIE PUHALJIEKHOCTH 11 MoayJeid TA, TD, TN, TP

OToOpaxeHue AOMOTHUTEIBHBIX puHaAIexHocTen 11 moayneit TA, TD, TN, TP.

OTo0pakeHue Kadesieil 1 BLIHOCHOTO
KJIEMMHOT0 0JI0Ka

Ha3znauyenue

— Kabenb cBsizu JJIA TIOAKITIOUYCHHUA MOYJIA

— KaGenb AT TIOAKIIFOYCHUA MOAYJI K BBIHOCHOMY KIIEMMHOMY

OJI0Ky

— BrIHOCHBIE KJIIEMMHBIE OJIOKH TpeHA3HAYCHBI JUIS YIPOIICHHS
MOHTaXa  BXOIHBIX
BJICU-TMK

u

BBIXOJHBIX

Henemn

KOHTpOJJICpa

273




Pykoeodcmeo no akcrnsyamayuu

[TogkiroueHre BXOIHBIX CUTHAJIOB K Moayito TA 712 MOXET OCYIIECTBIATHCA C MOMOIIBIO
KJIEMMHBIX OJIOKOB /WU KaOelei, MOCTaBISIeMbIX 110 OTJCIBHOMY 3aKa3y.

Homep i 3aka3za HaunmenoBaHue

LC-A712C01 |Ka6ems KA712-X28-1,5 ma noaxmouenns moayns TA 712 8IDC (1,5 m)*

LC-A712C02 |KaGems KA712-X28-3 msa noaxmouerns moayns TA 712 8IDC (3,0 m)*

LC-A712C03  |Kabems KA712-X28-5 s noaxroueHus moayns TA 712 8IDC (5,0 m)*

LC-A712C04 |KaGems KA712-X29-1,5 ma nogxmouenns moxyns TA 712 16IDC (1,5 m)*

LC-A712C05 |Ka6ems KA712-X29-3 mns monkiouernst momyiiss TA 712 16IDC (3,0 m)*

LC-A712C06 |KaGems KA712-X29-5 nnsa noakmouenns moxyns TA 712 16IDC (5,0 m)*

LC-A712C07 |KaGems KA712-X30-1,5 nns noakmrouennst moayns TA 712 16IDC (1,5 m)*

LC-A712C08 |Ka6ems KA712-X30-3 ans moakirouerunst momyiiss TA 712 16IDC (3,0 m)*

LC-A712C09 |Ka6ems KA712-X30-5 ms noaxmouerus moayiis TA 712 16IDC (5,0 m)*

TB-A712C01 BrrrocHoit KJIEMMHBIN 0JIOK TB712-8A JUIA MomyJei TA 712 SIDC
B xonmuectBe 1 mT. 1 TA 712 16IDC B KonnuuecTBe 2 IIT.
BrrrocHoit kireMMHBIH ~ Omoxk  TB712-8Al  mns momynei TA 712 SIDC

TB-A712C02 B kosmyecTBe 1 mT. 1 TA 712 16IDC B xonuuecTBe 2 IIT.

BC-A712C01 Kabenms KA712-X28TB-0,5 mns moaxmroderus momynss TA 712 8IDC k BEIHOCHOMY
kireMMHOMY 010Ky TB712-8A m(wmm) TB712-8A1 (0,5 m)*

BC-A712C02 Kabems KA712-X28TB-0,75 mnsa moaxmouerwss momyns TA 712 8IDC k BEIHOCHOMY
kireMMHOMY 0J10Ky TB712-8A n(wmm) TB712-8A1 (0,75 m)*

BC-A712C03 Kabenp KA712-X28TB-1 mms nonkmtouenus moxynss TA 712 8IDC & BEIHOCHOMY
kireMMHOMY 010Ky TB712-8A n(wmm) TB712-8A1 (1 m)*

BC-AT712C04 Kabenp KA712-X28TB-1,5 ans nonkmouenus moaysss TA 712 8IDC k BBIHOCHOMY
kireMMHOMY 010Ky TB712-8A m(wmm) TB712-8A1 (1,5 m)*

BC-AT712C05 Kabenp KA712-X29TB-0,5 mns nogkmouenus monynss TA 712 16IDC k BeiHOCHOMY
kiemMHOMY 010Ky TB712-8A u(wnu) TB712-8AI (0,5 m)*

BC-A712C06 Kabens KA712-X29TB-0,75 ans noaxmoyenns mogyns TA 712 16IDC x BHIHOCHOMY
kieMMmHOMY Onoky TB712-8A n(umu) TB712-8A1 (0,75 m)*

BC-A712C07 Kabenms KA712-X29TB-1 s moakmoderwst moxyiss TA 712 8IDC k BRIHOCHOMY
kieMmMHOMY Ooky TB712-8A u(umm) TB712-8A1 (1 m)*

BC-A712C08 Kabenms KA712-X29TB-1,5 mns moaxmrodeHus moxyias TA 712 16IDC k BEIHOCHOMY
kieMMHOMY Onoky TB712-8A n(unu) TB712-8A1 (1,5 m)*

BC-A712C09 Kabems KA712-X30TB-0,5 mns moaxmroderuss moxyiast TA 712 16IDC k BEIHOCHOMY
kireMMHOMY 010Ky TB712-8A m(wmm) TB712-8A1 (0,5 m)*

BC-A712C10 Kabems KA712-X30TB-0,75 ms nonkmrodennss moayins TA 712 16IDC k BRIHOCHOMY
kireMMHOMY 010Ky TB712-8A n(wmm) TB712-8A1 (0,75 m)*

BC-A712C11 Kabens KA712-X30TB-1 mns moaxmoyenust moxyist TA 712 16IDC k BEIHOCHOMY
xireMMHOMY 010Ky TB712-8A n(wmm) TB712-8A1 (1 m)*

BC-A712C12 Kabenp KA712-X30TB-1,5 mnsa nogkmouenus monynss TA 712 16IDC k BeiHOCHOMY
kireMMHOMY 010Ky TB712-8A m(wmm) TB712-8A1 (1,5 m)*

* JinHa ¥ KOHCTPYKIHS KaOelst MOTYT U3MEHSATBCS 110 3aIpocy
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[TogkmroueHre BXOJHBIX M BBIXOJHBIX CHUTHAIOB K Moaynto TA 713 MOXET OCYIIECTBISITHCS
C TMOMOIIIbIO KIIEMMHBIX OJIOKOB W/WJIH KaOelel, MOCTaBIsIeMbIX IO OTACTFHOMY 3aKa3y:

Howmep nia 3aka3za HaumenoBaHue

LC-A713C01 |Ka6ens KA713-X1-1,5 ans nogkmrouenns moayis (1,5 m)*

LC-A713C02 |Ka6ens KA713-X2-1,5 ans nogkmrouenns moayis (1,5 m)*

LC-A713C03  |Kabenp KA713-X3-1,5 nis nogkmrouenus momyis (1,5 m)*

LC-A713C04 |Ka6ens KA713-X4-1,5 nns nogkmrouenns moayis (1,5 m)*

LC-A713C05 |Kabens KA713-X1-3 mns mogxmirodenust Mmoayis (3 m)*

LC-A713C06 |Kabens KA713-X2-3 mis noaxmodyenus Mmoayis (3 m)*

LC-A713C07 |Kabens KA713-X3-3 mis noakmodyenus Mmoayis (3 m)*

LC-A713C08 |Kabens KA713-X4-3 nns mogximrodenust Mmoayis (3 m)*

LC-A713C09 |Kabens KA713-X1-5 mis noakmodeHus: Moayiis (5 m)*

LC-A713C10  |Kabens KA713-X2-5 mis noakmodeHuss Moayiis (5 m)*

LC-A713C11  |Kabens KA713-X3-5 nns mogximrodenust Moayis (5 m)*

LC-A713C12  |Kabens KA713-X4-5 nns mogxirodenust Moayis (5 m)*

TB-A713C01 BriaocHOM kiteMmHbIi 010k TB713A

Ka6enp KA713-X2TB-0,5 nns moakitoueHusI MOy sl K BBIHOCHOMY KJIEMMHOMY OJIOKY

LC-ATI3CI4 | 1p7134 (0,5 m)*

Kabenp KA713-X4TB-0,5 nns moakitoueHusI MOy sl K BBIHOCHOMY KJIEMMHOMY OJIOKY

LC-ATI3C16 | 1p7134 (0,5 )

* I[J'II/IHEI " KOHCTPYKIUA KaOest MOTYT USMCHSATHCA IO 3alIPOCy

[TogkmioueHre BbIXOAHBIX CUTHAJTIOB MoAydsi TA 714 MOXET OCYIIECTBIATHCS C IMOMOIIBIO
KJICMMHBIX OJIOKOB WU/ KabeJel, TOCTaBISIEMBIX 10 OT/ICILHOMY 3aKa3y:

Homep nia 3aka3za HaumenoBaHue

LC-A714C01 |Ka6ens KA714-X35-1,5 nns nmonkmouerust moayns (1,5 m)*

LC-A714C02 |Kabenp KA714-X36-1,5 nys monkmoueHust moayis (1,5 m)*

LC-A714C03 |Kabens KA714-X35-3 nns moakmoueHust moayns (3,0 m)*

LC-A714C04 |Kabens KA714-X36-3 nns nmoaxmoueHust moayns (3,0 m)*

LC-A714C05 |Kabens KA714-X35-5 nnst nonkiroueHust Moaydst (5,0 m)*

LC-A714C06 |Kabens KA714-X36-5 mns moaxmoueHust Moayns (5,0 m)*

TB-A714C01 BrraocHOM kiteMMmubIi 010k TB714A

Kabens KA714-X35TB-0,5 mis TOOKIIOYECHHAS MOMYIS K BEIHOCHOMY KJIEMMHOMY

LC-ATIACOT |5 oky TBT714A (0,5 m)*

Kabenms KA714-X36TB-0,5 mis TOOKIIOYECHHUS MOMYIS K BEIHOCHOMY KJIEMMHOMY

LC-ATI4C08 |5 oky TB714A (0.5 m)*

* JImnHA ¥ KOHCTPYKIUS Kabemsi MOTYT H3MEHSTHCS I10 3a1pocy
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[TonkiroueHre BXOIHBIX CUTHAIOB K Moayiato TA 715 MOXeT OCyIIECTBIATHCA C MOMOILIBIO
KJIIEMMHOTO OJIOKa W/UN Kabensi, MOCTaBIISIEMbBIX 110 OTJEIHHOMY 3aKa3y:

Howmep nua 3aka3za

HaumeHoBaHHe

LC-A715C01 |Kabembp KA715-X5-1,5 nns moaxmrouenus moxyis (1,5 m)*

LC-A715C02 |Kabens KA715-X5-3 pns moaxmouenns moxyis (3,0 m)*

LC-A715C03 |Ka6ens KA715-X5-5 nnsa noaxmouenns Moxyns (5,0 m)*

TB-A715C01 |BwiHOCHO# KinemMHbIH 610k TB715A

LC-A715C04 Kabens KA715-X5TB-0,5 nis noaxitodeHus: MOLyJisl K BRIHOCHOMY KIEMMHOMY OJIOKY

TB715A (0,5 m)*

[TogkmioueHrne BXOAHBIX CUTHAIOB K MOAyst0 TA 716 MOXET OCYIIECTBISTHCSA C MOMOIIBIO
KJIEMMHBIX OJIOKOB W/MJIK Kabemel, MOCTaBISIEMBIX 10 OTJEILHOMY 3aKa3y:

Homep nas 3aka3za

HaumeHoBaHHe

LC-A716C01 |Kabems KA716-X31-1,5 nns moaxmrouenust monyist TA 716 8IDC (1,5 m)*
LC-A716C02 |[KaGens KA716-X31-3 ans nopkmouenust moxyis TA 716 8IDC (3,0 m)*
LC-A716C03 |Kabens KA716-X31-5 ms moaxmouenus moxyist TA 716 8IDC (5,0 m)*
LC-A716C04 |Kabens KA716-X32-1,5 nns mogxmrouenust moxayis TA 716 16IDC (1,5 m)*
LC-A716C05 |Ka6ens KA716-X33-1,5 ans nonkmrouenust moxyist TA 716 16IDC (1,5 m)*
LC-A716C06 |Kabens KA716-X32-3 mans nonkimrouenust moxyist TA 716 16IDC (3,0 m)*
LC-A716C07 |Kabems KA716-X33-3 mis noaxmouenust moxynist TA 716 16IDC (3,0 m)*
LC-A716C08 |KaGens KA716-X32-5 nns nonkimrouenust moxyist TA 716 16IDC (5,0 m)*
LC-A716C09 [Ka6ens KA716-X33-5 ans nonkmrouenust moxyist TA 716 16IDC (5,0 m)*
TB-A716C01 BrirocHoit kinemmHbIH 0510k TB716-8A nis momymst TA 716 8IDC
TB-A716C02 BrirocHo# knemmubiid 010k TB716-16A mns momyns TA 716 161IDC
LC-A716C10 Iﬁfjﬁz ;§4A31761H6()-I§3%§l731-(6):§ :JEBI’ISI(;SI;JHO%HHH moxayist TA 716 8IDC k BEIHOCHOMY
LC-A716C11 Kabems KA716-X32TB-0,5 s nonkmtodenns moayist TA 716 16IDC k BEIHOCHOMY
KieMMHOMY OJioky TB716-16A (0,5 m)*
LC-A716C12 Kab6ems KA716-X33TB-0,5 s nonkmodenns moayist TA 716 16IDC k BEIHOCHOMY

KiIeMMHOMY O11oky TB716-16A (0,5 m)*

[TogkmioueHrne BXOAHBIX CUTHAIOB K MOAyt0 TA 721 MOXET OCYIIECTBISTHCSA C MOMOILBIO
Ka0eJst, TOCTaBISIEMOTO TI0 OTACIPHOMY 3aKa3y:

HOMep JJId 3aKa3a

HaumeHoBaHue

LC-A721C01 |Kabems KA721-X37-1,5 mnst moaxmouenus moayiist TA 721 41IDC (1,5 m)*
LC-A721C02  |[Kabens KA721-X37-3 ansa noaxmodenus: moxyist TA 721 4IDC (3,0 m)*
LC-A721C03  |KaGerms KA721-X37-5 nns moaxmouenust moayist TA 721 4IDC (5,0 m)*
LC-A721C04 |Kabems KA721-X38-1,5 mnst moaxmouenus moayist TA 721 2IDC (1,5 m)*
LC-A721C05  |[Kabens KA721-X38-3 ans noaxmodenust moxyist TA 721 2IDC (3,0 m)*
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Homep na4a 3aka3a HaumMmeHnoBaHue

LC-A721C06 |Ka6ens KA721-X38-5 ms moaxmouenus moayist TA 721 2IDC (5,0 m)*

TB-A721C01 |BoiHocHO# kiemMHbIi 6510k TB721A nnst monyneit TA 721 4IDC u TA 721 2IDC

Kabenr KA721-X37TB-0,5 mns moxkmoueHust monyist TA 721 4IDC k BBIHOCHOMY

LC-A721C07 kireMMHOMY 010Ky TB721A (0,5 M)*

Ka6ens KA721-X38TB-0,5 mns mogxmrouenus moxynsi TA 721 2IDC k BBIHOCHOMY

LC-A721C08 kieMMHoMy Ostoky TB721A (0,5 m)*

[Mogxmouenne moxyns TP 711 x NpOMBIIUIICHHOW CETH TEPEMEHHOTO/TMIOCTOSTHHOTO TOKa
¢ HanpspkeHneM 220 B MokeT oCyIecTBIATHCS ¢ MOMOIIBIO Kaless, MOCTaBIIEMOro 10 OTACILHOMY
3aKasy:

Homep a7 3aka3a HaumMmeHnoBaHue

LC-P711C01 Ka6ens KP711-1,5 s noakmrodenus moayis (1,5 m)*
LC-P711C02 Ka6ens KP711-3 mis noakmouenus momyis (3,0 m)*
LC-P711C03 Ka6ens KP711-5 s noaximodenus momyis (5,0 m)*

* JInnHa ¥ KOHCTPYKITUS KaOeNst MOTYT U3MEHSTHCS 110 3aIpoCcy

[Tonkmtouenne moxyns TP 712 xk ceTH MNOCTOAHHOTO TOKa HampsbkeHueM 24 B moxker
OCYIIECTBISTHCS C IIOMOIIBIO Kabesi, MOCTaBISIEMOr0 IO OTACTLHOMY 3aKa3y:

Homep nas 3aka3za HaumenoBaHue

LC-P712C01 Ka6ens KP712-1,5 pns moaxmrouenus moayis (1,5 m)*
LC-P712C02 Ka6ens KP712-3 nns moaxmrouenust moxyds (3,0 m)*
LC-P712C03 Ka6ens KP712-5 ans moakmouenus momyas (5,0 m)*

* JInnHa ¥ KOHCTPYKITUS KaOeNst MOTYT U3MEHSTHCS 110 3aIpoCcy

ITonxmouenne BXOAHBIX curHasioB K monynto TA 734 u BHemHux yctpoiictB k MK s
oOMEHa JaHHBIMH IO IOCJIEOBAaTEIILHOMY HHTEpQEiicy MOMKET OCYILECTBIATHCS C IOMOIIBIO
KJIIEMMHOTO OJI0Ka W/MTN Kabels, MOCTaBIISIEMbIX 110 OTJASIBHOMY 3aKa3y:

Homep na4a 3aka3a HaumMmeHnoBaHue

LC-A734C01 KabGens KA734-X6-1,5 nns nogxirouenus moayns TA 734 41IDC (1,5 m)*

LC-A734C02 Kabens KA734-X7-1,5 nns nogximouenus moaynst TA 734 41IDC (1,5 m)*

LC-A734C03 Kabens KA734-X6-3 nns nogxmouenus moxryis TA 734 4IDC (3,0 m)*

LC-A734C04 Kabens KA734-X7-3 nns nogxmouenus moxyis TA 734 4IDC (3,0 m)*

LC-A734C05 Kabens KA734-X6-5 nnst nogxmouenus moxyis TA 734 4IDC (5,0 m)*

LC-A734C06 Kabens KA734-X7-5 nns nogxmouenus moxyis TA 734 4IDC (5,0 m)*

LC-A734C07 KabGens KA734-X8-1,5 nns noaxirouenus moayns TA 734 2IDC (1,5 m)*

LC-A734C08 Kabens KA734-X9-1,5 nns noaxmouenus moayns TA 734 2IDC (1,5 m)*

LC-A734C09 Kabens KA734-X8-3 nns nmogkmrouenus moxyist TA 734 2IDC (3,0 m)*

LC-A734C10 Katens KA734-X9-3 nns nogxmouenus moxyis TA 734 2IDC (3,0 m)*
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Homep a7 3aka3a HaunmeHoBaHue

LC-A734C11 Kabens KA734-X8-5 ans nonkmouerus monyis TA 734 2IDC (5,0 m)*

LC-A734C12 Kabens KA734-X9-5 ans nonkmouerus monyist TA 734 2IDC (5,0 m)*

Brinocuoii KJIEMMHBIH 0JIOK TB734A s HOJIKIIOYCHUS Moaynei

TB-AT34C01 |74 734 21DC u TA 734 41DC

Ka6ens KA734-X7TB-0,5 nns monkmroueHust moxyisi TA 734 4IDC K BEIHOCHOMY
LC-A734C14 kieMMHOMY Ostoky TB734A (0,5 m)*
LC-A734C16 Kabenms KA734-X9TB-0,5 mns moaxmodeHuss moayis TA 734 2IDC K BEIHOCHOMY

kieMMHOMYy Ostoky TB734A (0,5 m)*

* HJ’II/IHa " KOHCTPYKIUA Kabenst MOT'YT UBMCHSATHCA IO 3alIpOCy

[TonkiroueHre BXOIHBIX CUTHAIOB K Moayiato TD 711 MoxeT OCyIeCTBIATHCA C MOMOIIBIO
KJIIEMMHOTO OJIOKa W/UIN Kabelsl, MOCTaBIISIEMbBIX 110 OTJEIHPHOMY 3aKa3y:

Homep nas 3akasza HaumeHoBaHue

LC-D711C01 Kab6exs KD711-X10-1,5 mis noakmogerns momyis (1,5 m)*

LC-D711C02 Kabems KD711-X11-1,5 ans noakmouenus moxyis (1,5 m)*

LC-D711C03 Katoens KD711-X10-3 mist moakitoueHust Moayis (3,0 m)*

LC-D711C04 Kab6exs KD711-X11-3 qst moakimouerust Moayns (3,0 m)*

LC-D711C05 Kab6exs KD711-X10-5 qyst mopkimouerust Moayns (5,0 m)*

LC-D711C06 Kab6ens KD711-X11-5 mist mopkitoueHust Moy (5,0 m)*

TB-D711C01 BrirocHO# kineMmHbli 610k TB711D

Kabenr KD711-X10TB-0,5 mist moakimro4eHuss MOy K BBIHOCHOMY KJIEMMHOMY

LC-DTHCO7 |5 ey TBT11D (0,5 w)*

Kabenr KD711-X11TB-0,5 mist moakimro4eHuss MOJYIS K BEIHOCHOMY KJIEMMHOMY

LC-DTHC08 o ey TBT11D (0.5 w)*

[TonkmtoueHne BBIXOAHBIX CUTHAIOB K Moayiio TD 712 MoeT OCYIIECTBISTHCS C MOMOIBIO
KJIEMMHOTO OJIOKa W/WJIH KaOesi, MOCTaBIIIeMbIX 110 OTACIIBHOMY 3aKa3y:

Homep nas 3aka3za HaumeHoBaHue

LC-D712C01 Kab6ens KD712-X12-1,5 qna noakmoderns momyis (1,5 m)*

LC-D712C02 Kabems KD712-X13-1,5 ans moakmovenus moxyis (1,5 m)*

LC-D712C03 Kab6ens KD712-X12-3 myist moakioueHust Moayis (3,0 m)*

LC-D712C04 Kab6exs KD712-X13-3 qust moakimoueHust Moayns (3,0 m)*

LC-D712C05 Kab6ens KD712-X12-5 myist mopkioueHust Moayis (5,0 m)*

LC-D712C06 Kab6ens KD712-X13-5 mist mopkitoueHust Moayis (5,0 m)*

TB-D712C01 BrirocHoO# kineMmHbli 610k TB712D

TB-D712C02 BrirocHo# kiteMMHBIH 0510k TB712DS ¢ 3amuTHEIMU GYHKITASIMUA

Kabenr KD712-X12TB-0,5 mist moaximro4eHuss MOy K BEIHOCHOMY KJIEMMHOMY

LC-D712€C07 osioky TB712D mymu TB712DS (0,5 m)*

Kabenms KD712-X13TB-0,5 misi MOAKIIOYCHHUS MOIYJS K BEIHOCHOMY KJIEMMHOMY

LC-D712C08 osioxky TB712D mymu TB712DS (0,5 m)*
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[TogknroueHne BXOAHBIX CUTHAOB K Moayito TD 713 MoxkeT OCyHIECTBISTHCA C MOMOILBIO

KJIIEMMHOTO OJI0Ka W/MTN KaOes, MOCTaBISIEMbIX 110 OTJACIBHOMY 3aKa3y:

Howmep nia 3aka3za

HaumeHoBaHHe

LC-D713C01 Kab6ens KD713-X16-1,5 ma nonkmouernst moayns TD 713 161 CNT (1,5 m)*
LC-D713C02 Kab6ens KD713-X17-1,5 nna nonkmouernst moaynsa TD 713 161 CNT (1,5 m)*
LC-D713C03 Kab6ens KD713-X16-3 mst moakmouenus moayist TD 713 161 CNT (3,0 m)*
LC-D713C04 Kab6exs KD713-X17-3 qnst moaxmouenust moxyist TD 713 161 CNT (3,0 m)*
LC-D713C05 Kab6enxs KD713-X16-5 nst moaxmouenus moxyist TD 713 161 CNT (5,0 m)*
LC-D713C06 Kab6ens KD713-X17-5 mst moakmouenus moxyist TD 713 161 CNT (5,0 m)*
LC-D713C07 Kabems KD713-X34-1,5 ans noakmouenus moxynst TD 713 81 CNT (1,5 m)*
LC-D713C08 Kabenxs KD713-X34-3 mst moaxmouenust moaynst TD 713 81 CNT (3,0 m)*
LC-D713C09 Kabens KD713-X34-5 mst moakmoueHust moaysst TD 713 81 CNT (5,0 m)*
TB-D713C01 BrirocHoit knemmusiid 610k TB713D ms momyneit TD 713 81 CNT B

konuuectse 1 mt. u TD 713 161 CNT B xonuuecTBe 2 MIT.
LC-D713C10 Kab6ems KD713-X16TB-0,5 ms nonkmodenus moxyiast TD 713 161 CNT

K BBIHOCHOMY KJleMMHOMY Otoky TB713D (0,5 m)*
LC-D713C11 Kab6ems KD713-X17TB-0,5 ms nonkmodenus moxyiast TD 713 161 CNT

K BBIHOCHOMY KJIeMMHOMY O6510ky TB713D (0,5 m)*
LC-D713C12 Kabens KD713-X34TB-0,5 ms noakmodenus moayist TD 713 81 CNT

K BBIHOCHOMY KJIeMMHOMY 0110ky TB713D (0,5 m)*

[ToakmroueHre BBIXOJHBIX CUTHAIOB K Moayii0o TD 714 MoxeT OCylIeCTBIATHCS C MOMOIIbIO

KJIEMMHOTO OJI0OKa W/WiTi KaOersl, MOCTaBIIEMbIX TI0 OTACIPHOMY 3aKa3y:

HOMep JId 3aKa3a

HaumMmeHnoBaHue

LC-D714C01 Kabems KD714-X14-1,5 ans noakmovenus moxyis (1,5 m)*

LC-D714C02 Kab6ens KD714-X14-3 mist mopkimtoueHust Moayis (3,0 m)*

LC-D714C03 Kab6ens KD714-X14-5 nnst monkmoueHust Moayns (5,0 m)*

TB-D714C01 BrrnocHoit kiiemmuslii 6110k TB714D

LC-D714C04 Kabenms KD714-X14TB-0,5 nns TOOKIIOYEHHUS MOAYJIS K BBEIHOCHOMY

kieMMHoMy Ostoky TB714D (0,5 m)*

* JInnHa ¥ KOHCTPYKITUS KaOeNst MOTYT U3MEHSTHCS 110 3aIpoCcy

[TogknroueHne BXOAHBIX CUTHANOB K Moayito TD 715 MoxkeT OCymeCTBISTHCA C MOMOIIBIO

KJIIEMMHOTO OJI0Ka U/MiTN KaOels, MOCTaBIISIEMbIX 110 OTJEIBHOMY 3aKa3y:

Howmep nia 3aka3za

HaunMmeHoBaHHe

LC-D715C01 Kab6ens KD715-X15-1,5 qia nogkmogenns momyis (1,5 m)*
LC-D715C02 Kabens KD715-X15-3 mist mopkitoueHust Moy (3,0 m)*
LC-D715C03 Kabens KD715-X15-5 mist mopkimoueHust Moy (5,0 m)*
TB-D715C01 BrrnocHoit kiiemmuslii 6ok TB715D
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HOMep JJId 3aKa3a

HaunmeHoBaHue

LC-D715C04

Kabens KD715-X15TB-0,5 mig TOAKIIOYCHUST MOAYIS K BEIHOCHOMY
kireMMmHOMY 010Ky TB715D (0,5 M)*

* JmHa ¥ KOHCTPYKIHA Kabenst MOTYT H3MEHATHCSA 110 3aIpocy

[ToakmtoueHne BBIXOAHBIX CUTHAJIOB K Moayito TD 716 MoeT OCyIIECTBISTHCS C MOMOIBIO
KJIEMMHOTO OJIOKa W/WJTH KaOene, MoCTaBIsIeMbIX 10 OTACIbHOMY 3aKa3y:

HOMep JJId 3aKa3a

HaumMmeHnoBaHue

LC-D716C01 Kabems KD716-X16-1,5 ans moakmouenus moxyis (1,5 m)*
LC-D716C02 Kab6exs KD716-X17-1,5 mia nogkmoderns momyis (1,5 m)*
LC-D716C03 Kab6enxs KD716-X16-3 mst moakmouerust Moayns (3,0 m)*
LC-D716C04 Kab6ens KD716-X17-3 mist mopkimoueHust Moayis (3,0 m)*
LC-D716C05 Kab6ens KD716-X16-5 mist monkimtoueHust Moy (5,0 m)*
LC-D716C06 Kab6exs KD716-X17-5 nnst monkmouerust Moayns (5,0 m)*
TB-D716C01 BrrnocHoit kiiemmuslii 6110k TB716D

LC-D716C07 Igf;;?{ 0K;{)y761 J?(—)i(; 2"11;1%-106,% ,ZEJ(I{ISH;)I[EJIIO‘ICHI/I}I MOJYJISI K BRIHOCHOMY
LC-D716C08 Kab6ems KD716-X17TB-0,5 mist moaxIioueHNs MOIYIISI K BHIHOCHOMY

kieMMmHoMy Ostoky TB716D (0,5 m)*

* JlnvHa ¥ KOHCTPYKLMA KaOeJsi MOTYT U3MEHSATHCS I10 3aIpocy

[TonkiroueHre BBIXOJHBIX CUTHAIOB K MOAYyJI0 TD 721 MOXKET OCYIIECTBISATHCS C MTOMOIIBIO
KJIIEMMHOTO OJIOKa W/Uiu Kabemeil, MOCTaBIsIeMbIX 10 OTACIEHOMY 3aKa3y:

Homep nas 3akasza

HaumeHoBaHHe

Kabene KD721-X11-1,5 gnms mnoxpkmouenuss moxysss  TD 721 161 024DC

Lc-Db721C01 u TD 721 321 024DC (1,5 m)*
Kabenp KD721-X11-3 nmns  moxpkmroueHust wmoxyns TD 721 161 024DC
LC-D721C02 u TD 721 321 024DC (3,0 m)*
Kabems KD721-X11-5 gms moaxmrodenus wmoxyis TD 721 161 024DC
LC-D721C03 u TD 721 321 024DC (5,0 m)*
LC-D721C04 Kabems KD721-X10-1,5 mns moaxmrodenuss moxyias TD 721 321 024DC
(1,5 m)*
LC-D721C05 Kabens KD721-X10-3 mst moakioueHust moaysst TD 721 321 024DC (3,0 m)*
LC-D721C06 Kabens KD721-X10-5 mist moakimouenust moaysst TD 721 321 024DC (5,0 m)*
TB-D721C01 BriocHo kiieMmHbli 010k TB721D
BC-D721C01 Kabenr KD721-X11TB-0,5 mns moaxmtouenus moxyns TD 721 161 024DC
) i TD 721 321 024DC x BerHOCHOMY KiiemMMHOMY Osoky TB721D (0,5 m)*
BC-D721C05 Kabenr KD721-X10TB-0,5 ans moakmtouenus moxyns TD 721 321 024DC

K BBIHOCHOMY KJIeMMHOMY 0510ky TB721D (0,5 m)*

* JlnvHa M KOHCTPYKLHS KaOesst MOTYT U3MEHSATHCS I10 3aIpocy
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[TogknroueHne BXOMHBIX CUTHAOB K Moayito TD 725 MoxkeT OCymeCTBISTHCA C MOMOILBIO

KJIIEMMHOTO OJI0Ka W/MiTN Kabes, MOCTaBIISIEMbIX 110 OTJSIBHOMY 3aKa3y:

Homep nia 3aka3za HaunmenoBaHue
LC-D725C01 Kabens KD725-X15-1,5 ansa nogkmouenns moxyis (1,5 m)*
LC-D725C02 Kabens KD725-X15-3 qns moakmouerust Moayns (3,0 m)*
LC-D725C03 Kabens KD725-X15-5 mis noaxmoyenus moxyis (5,0 m)*
TB-D725C01 BrrrocHoi# kitemmubIN 6510k TB725D
LC-D725C04 Kabeny KD725-X15TB-0,5 nas mDOAKIIOYEHHS MOXYJS K BEIHOCHOMY

kireMMHOMY 010Ky TB725D (0,5 M)*

* JIrHA ¥ KOHCTPYKITHSI KaOEIsl MOTYT U3MEHSATRCS T10 3aIIpoCy

[TonxmroueHne BHEIIHMX YCTPOMCTB K MHKpokoHTpoiuiepy moxayins TN 713 mns obmena
JAHHBIMU IO TIOCJIEJOBAaTEIbHOMY HHTep(eiicy MOXET OCYLIECTBIATbCS C IOMOIIbIO Kabelnel,

MOCTAaBJIACMBIX IO OTACIIBHOMY 3adKa3y:

Howmep nia 3aka3za

HaunMmeHoBaHHe

LC-N713C01 Kabens KN713-X18-1,5 ast mogxmouenns moayist TN 713 COM 921 (1,5 m)*
LC-N713C02 Ka6ems KN713-X19-1,5 ms moaxsmrouenus moaysst TN 713 2 COM 921 (1,5 m)*
LC-N713C03 Ka6ems KN713-X20-1,5 ms moaxsmouenus moaysst TN 713 2 COM 921 (1,5 m)*
LC-N713C04 Kabens KN713-X21-1,5 anst nogxmouennst moxyist TN 713 485 2M (1,5 m)*
LC-N713C05 Kabens KN713-X22-1,5 anst nogxmouennst moayist TN 713 2 485 2M (1,5 m)*
LC-N713C06 KaGens KN713-X23-1,5 ms nopkmouenns moxyiast TN 713 2 485 2M (1,5 m)*
LC-N713C07 Kabens KN713-X24-1,5 anst mogxmouenns moayist TN 713 COM 48S (1,5 m)*
LC-N713C08 Kabens KN713-X25-1,5 anst mogxmouerns moayist TN 713 COM 48S (1,5 m)*
LC-N713C09 Ka6ems KN713-X18-3 ms nopkmrouennst Moyt TN 713 COM 921 (3,0 m)*
LC-N713C10 Ka6ens KN713-X19-3 gns nogxmrouennst moxynst TN 713 2 COM 921 (3,0 m)*
LC-N713C11 Kabens KN713-X20-3 gs noaxmodenns moxynst TN 713 2 COM 921 (3,0 m)*
LC-N713C12 Ka6ems KN713-X21-3 ms noakrouenus Moyt TN 713 485 2M (3,0 m)*
LC-N713C13 Ka6ems KN713-X22-3 ms noaksrouenus Moyt TN 713 2 485 2M (3,0 m)*
LC-N713C14 Kabens KN713-X23-3 ms noaksmouenus moxyist TN 713 2 485 2M (3,0 m)*
LC-N713C15 Kabens KN713-X24-3 qns noaxmodenns moxynst TN 713 COM 485 (3,0 m)*
LC-N713C16 KaGens KN713-X25-3 g nogxmoyennst moxyinst TN 713 COM 485 (3,0 m)*
LC-N713C17 Ka6ems KN713-X18-5 ms nopkmrouennst Moyt TN 713 COM 921 (5,0 m)*
LC-N713C18 Kabens KN713-X19-5 qs noaxmouenns moxynst TN 713 2 COM 921 (5,0 m)*
LC-N713C19 Katerms KN713-X20-5 ms nopkmrouenns moaynst TN 713 2 COM 921 (5,0 m)*
LC-N713C20 Ka6ems KN713-X21-5 ms nopkmrouenus moayiist TN 713 485 2M (5,0 m)*
LC-N713C21 Kabens KN713-X22-5 ms noaxsmouenus moxyist TN 713 2 485 2M (5,0 m)*
LC-N713C22 Kabens KN713-X23-5 ms noaxsmouenus moxyist TN 713 2 485 2M (5,0 m)*
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Pykoeodcmeo no akcrnsyamayuu

HOMep JJId 3aKa3a

HaunmeHoBaHue

LC-N713C23

Kabems KN713-X24-5 mis nogknrouenus momryist TN 713 COM 485 (5,0 m)*

LC-N713C24

Kabems KN713-X25-5 mis nogkmrouenus momyist TN 713 COM 485 (5,0 m)*

* JImuHa 1 KOHCTPYKITHS KaOemst MOTYT H3MEHSTBCS T10 3aIpocy

[Togkmiouenne BXOAHBIX cUrHAIOB K Moaysit0 TN 723 MoeT OCYIIECTBISTHCS € IMOMOILBIO

Ka6en${, IMOCTaBJIACMOI'0O IO OTACIIBPHOMY 3aKasy:

HOMep JId 3aKa3a

HauMmeHnoBaHue

LC-N723C01 Kabens KN723-X18-1,5 ans nogkmouenus moxyis TN 723 COM 921 (1,5 m)*
LC-N723C02 Katens KN723-X18-3 mis nonkmouerust moayss TN 723 COM 921 (3,0 m)*
LC-N723C03 Kabens KN723-X18-5 na monkmouernst moayns TN 723 COM 921 (5,0 m)*
LC-N723C04 Kab6ens KN723-X19-1,5 ans noakmoyenus moxyiss TN 723 2 COM 921 (1,5 m)*
LC-N723C05 Kab6ens KN723-X19-3 myis nonkmouernst moayiist TN 723 2 COM 921 (3,0 m)*
LC-N723C06 Kabens KN723-X19-5 nna nonkmouernst moayssa TN 723 2 COM 921 (5,0 m)*
LC-N723C07 Kabens KN723-X20-1,5 ansa noakmoyenns moxyns TN 723 2 COM 921 (1,5 m)*
LC-N723C08 Kabens KN723-X20-3 mis nonkmouernst moayiist TN 723 2 COM 921 (3,0 m)*
LC-N723C09 Kabens KN723-X20-5 na nonkmouernst moayisas TN 723 2 COM 921 (5,0 m)*
LC-N723C10 Kabens KN723-X21-1,5 ansa noakmouerns moxyns TN 723 485 2M (1,5 m)*
LC-N723C11 Kab6ens KN723-X21-3 nys monkmoueHust moayist TN 723 485 2M (3,0 m)*
LC-N723C12 Kab6enp KN723-X21-5 nys monkmoueHust moaynst TN 723 485 2M (5,0 m)*
LC-N723C13 Kabens KN723-X22-1,5 ansa noakmoderns moxyns TN 723 2 485 2M (1,5 m)*
LC-N723C14 Kabens KN723-X22-3 nia nonkmouernst Moaynnsa TN 723 2 485 2M 2M (3,0 m)*
LC-N723C15 Kabens KN723-X22-5 niis noaxmodenust moayiist TN 723 2 485 2M (5,0 m)*
LC-N723C16 Kabens KN723-X23-1,5 ansa noakmouerns moxyns TN 723 2 485 2M (1,5 m)*
LC-N723C17 Kabens KN723-X23-3 mia nonkmouernst moayiss TN 723 2 485 2M (3,0 m)*
LC-N723C18 Kabens KN723-X23-5 miis noaxmodenust moayist TN 723 2 485 2M (5,0 m)*
LC-N723C19 Kabens KN723-X24-1,5 nns nonkmtouenust moxyist TN 723 COM 48S (1,5 m)*
LC-N723C20 Kabens KN723-X24-3 nnsa nonkmouerust moayns TN 723 COM 485 (3,0 m)*
LC-N723C21 Kabens KN723-X24-5 nys nonkmoueHust moayis TN 723 COM 485 (5,0 m)*
LC-N723C22 Kabens KN723-X25-1,5 ans nonkmouenust moxyist TN 723 COM 48S (1,5 m)*
LC-N723C23 Kabens KN723-X25-3 ns nonkmouerust moayns TN 723 COM 485 (3,0 m)*
LC-N723C24 Kabens KN723-X25-5 nna monkmouerust moayns TN 723 COM 485 (5,0 m)*
TB-N723C01 BrirocHoit knemMHsid 610k TB723N
BC-N723C01 Kabens KN723-X18TB-0,5 ans noakmouenus moxynst TN 723 COM 921

K BEIHOCHOMY KileMMHOMY 010Ky TB723N (0,5 m)*
BC-N723C05 Ka6ems KN723-X19TB -0,5 mis moaxmrouerus momyist TN 2 723 COM 921

K BEIHOCHOMY KileMMHOMY 010Ky TB723N (0,5 m)*
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KoHmpounnep npozpammupyembiti AJICU-TMK

HOMep JJId 3aKa3a

HaunmeHoBaHue

Kab6ems KN723-X20TB -0,5 mrst mogkmmouerus moxyist TN 2 723 COM 921

BC-N723C09 K BBIHOCHOMY KJIeMMHOMY 0110ky TB723N (0,5 m)*
BC-N723C13 E?S;f; 0Kﬁ1;}7§i;))§}2}1;};37-2%§ z([g’ﬂs H;)E:KJIIO‘ICHH}I Moxayist TN 723 485 2M K BEIHOCHOMY
BC-NT23C17 Kabens KN723-X22TB -0,5 nns noaxmroueHus moayist TN 723 2 485 2M
K BRIHOCHOMY KJIeMMHOMY 010Ky TB723N (0,5 m)*
BC-NT23C21 Kabens KN723-X23TB -0,5 mns moaxmroueHus moayist TN 723 2 485 2M
K BBIHOCHOMY KJIeMMHOMY 0510ky TB723N (0,5 m)*
BC-NT23C25 Kabenr KN723-X24TB -0,5 ms noaxmrouenus moayist TN 723 COM 485
K BRIHOCHOMY KJIeMMHOMY Otoky TB723N (0,5 m)*
BC-N723C29 Kabens KN723-X25TB -0,5 ms moaxmrouerus moayist TN 723 COM 485

K BBIHOCHOMY KJIeMMHOMY Otoky TB723N (0,5 m)*

* JInnHa ¥ KOHCTPYKITUS KaOeNst MOTYT U3MEHSTHCS 110 3aIpoCcy
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KoHmpounnep npozpammupyembiti AJICU-TMK

JIucr perucrpanuy u3MeHeHUH

Homepa JIHCTOB (CTPaHHUI) Bcero
H3m JTHCTOB Howmep IMoanucy | JlaTta
‘| u3me- 3ame- Hopprx | AHHYIH- (cTpaHuI) B| [OKYMEHTA "
HEHHBIX | HEHHBIX POBAHHBIX|  IOKYM.
1 Bcee 27 44-16 11.02.16
2 Bcee 27 77-16 31.05.16
3 Bcee 27 256-16 28.12.16
4 27 4,21-24 27 127-17 29.12.17
5 9-11, 16 27 120-19 15.10.19
6 4,6, 16,23, 27 162-19 13.12.19
27
7 Bcee 37 N178-19 16.12.19
8 Bcee 37 n164-20 07.07.20
9 Bcee 285 n46-21 31.03.21
10 2,44 285 no4-21 14.04.21
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