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Ha3HaveHue M cOCTaB JOKYMEHTA

JlaHHbIl JOKYMEHT HpEJCTaBiseT cO0OM PYKOBOJCTBO IO SKCIUIyaTaluH,
pa3pa0oTaHHOE MJiE MOJYJIS aHAJOrOBOrO BBOJA CHUTHAJIOB TEH30METPUUECKUX
natuyukoB Beca N1AIWO02 (mamee — MoayJsib aHaJOroBOro BBOJIA, 00OpY/IOBaHUE,
u3JeNnue) B cocraBe mnporpammHo-texHudeckoro komiuiekca « TUTAH KOHTPOJI
1000» (manee — IITK «TUTAH KOHTPOJI 1000»). PykoBOACTBO COHEPKUT
TEXHUYECKUE XAPAKTEPUCTUKHU U CBEACHUS, HEOOXOIMMBIE IJI1 KOH(PUTYypUPOBaHUS U
SKCIUTyaTalll MOJYJIsl aHAJIOTOBOTO BBOJIa CUTHAJIOB TEH30METPUUYECKUX JATUYUKOB
Beca NIAIWO2 IITK «TUTAH KOHTPOJI 1000».

TpeOyemblii ypoBeHb CHEHHAJIBbHOM MOATOTOBKH O0CY:KHBAKOLIEr0
nepcoHajia

[Tepconany, nonyieHHOMY K pa0oTe ¢ MOAYJIeM aHaJIOrOBOrO BBOJAA CUTHAJIOB
TeH3oMeTpudeckux natdyukoB Beca NIAIWO02, HeoOX0auMO MPONTH CHEHHATBHYIO
MOATOTOBKY, MPEIyCMOTPEHHYIO OpPraHU3alMed, U O3HAKOMUTHCS CO CIIEIYIOIINMU
JIOKYMEHTaMU:

1. MOPY .424257.017PO Moaynbs aHaIoroBOro BBOJIa CUTHAJIOB
TeH30MeTpuYecKuX 1aTdyukoB Beca N1AIWO02. PykoBoACTBO IO 3KCILTyaTallUH.

JlonmoJIHMTEJIbHbIE CBEIeHUS

Mopynb aHaloOroBOro BBOJA CHUTHAJIOB TEH30METPUYECKUX JAaTYMKOB Beca
N1AIWO02 moxet nmoctaBiaTbes kak B cocTase IITK «TUTAH KOHTPOJI 1000», Tak
U otnenbHo. Jlg ydera BcCe€X BO3MOXHBIX BapHaHTOB BBOJUTCS KOJHUPOBKA,
Ompeaelaonas TOProBO€ HANMEHOBAHHUE:

NIT TT X KK ,rue

NII - tun nporpammHo-TexHnyeckoro komiiekca (I1TK):
N1 - IITK «TUTAH KOHTPOJI 1000x»;
TT - Tun Momyns:
Al - Moxynb aHAJIOrOBOIO BBOJA;
X - peBu3HS MOAYJS, MOXET MPUHUMATDH JFOOBIC 3HAYCHUS;
KK - KOJIM4ecTBO KaHaJOB MJIM IOPTOB MOAYJIS.
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1 Onucanue u padora

Mojynu aHaJIOroBOro BBOJA CUTHAJIOB TEH30METPUYECKUX JaTYMKOB Beca
MPEIHA3HAYEHBI ISl IPUEMA CUTHAJIOB OT TEH30METPUYECKUX JATYMKOB BECA.
K xontaktam wmoayns c¢ nomoiibio mpoBogoB IIyI'B u kaGeneit MKOIII
MMOJKII0YAIOTCS MOJIEBBIC TATUMKH.
[LnaTa Mmoynen aHaIOrOBOTO BBOJ]A CUTHAJIOB TECH30METPUYECKHUX TATYMKOB BECa
BKJIIOYACT:
— OJYH MUKPOKOHTPOJLIED;
— wMukpocxemy ALl
— MHKPOCXEMY rallIbBAHUYECKOW Pa3BI3KH;
— OINEpPalMOHHbBIC YCUIIUTENH;
— TVS-muonsr;
— CAN-tpancusep.
XapaKTepUCTUKA  MHUKPOKOHTPOJIJIEPA, BXOAIIET0O B COCTaB  MOJYJA
aHAJIOTOBOI'0 BBOJIa CUTHAJIOB TEH30METPUUECKUX JTATYMKOB BeECa, YKa3aHbl B TAOJIHIIC
Al npunoxenus A.

Monynu padotatot nox ynpasiearnem OC PB FreeRTOS.
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1.1 MOIly.]'Ib AHAJI0Ir0BOro BBOJa CUrHajioB TCH3OMECTPUICCKHUX JATYUKOB BeCa

N1AIWO02

Ha pucynke 1 npencraBieHo cxeMaTHyHOE W300pakeHHe MOJYJI aHAJIOrOBOrO

BBOJIa CUTHAJIOB TEH30METPUUECKUX NaTuuKkOB Beca N1AIWO02.
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N1AIWO02 |
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S
Pucynok 1 — Monyns N1AIWO02 (a — Bua criepenu, O — BUI cripaBa)
TexHuyeckre M HKCIUIyaTallMOHHbIE XapakTepucTukun wmonayias NI1AIWO02

npecTaBiieHbl B Tabauue 1.

Tabmuua 1 — Xapakrepuctuku Moyt N1AIWO02

[Tapametpsl NI1AIWO02
[TapameTps! HIMHBI BBOAA-BBIBO/IA
Jnana3oH HanpsiKeHus WuHbI, B 9,6-14,4 DC
HomuHansHOE HanpspkeHue MWKHLL, B 12 DC
[ToTpebsieMblii TOK MOTYJIS TIO IIKMHE, MA, He Ootee 35
Tun unTepdeiica BHyTpeHHEH IMHbBI CAN
[IpoTokoi nepenadn JaHHBIX CAN Open
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Iponomkenue Tabmuis 1 000 «I'K MOMK»
[Tapametpsl NI1AIWO02
ITapameTpsl 1TOJIEBOM IINHBI
HomunanwsHoe Hanpsokenue, B 24 DC
HomuHanbHbI IOTpeOIIsIeMbIii I kanan 1
TOK MOJyJIs, MA 2 xaHana 1
AHaJIOrOBbIE BXOIEI
Yucno kaHaioB 2
TeHn3zomeTpuyeckui

Tunsl 7aTYUKOB (4-X MPOBOAHOE MOIKIIOYEHHE)

JaTYUK MOCTOBOI'O

THIIA

Jlnama3oH BXOJHOIr0 curHaia, MB

+20

JlnanazoH CONMpOTUBIIEHUS TeH301aTynkKa, OM

Ot 120 o 1000

MaxkcumanbHast Harpy3ka (HeCKOJIBKUX MapajiebHO

INOAKIOYCHHBIX TCHSOI[aTqI/IKOB) Ha OAMH KaHal

Jlnamna3oH HampsiKeHUE MTUTaHMS TEH30aTurKa (BO30YKIACHHS) OT

BCTPOEHHOTO MCTOYHHKA TTOCTOSIHHOTO TOKa, B 33
HomunansHOe HampspkeHHe MUTaHus TeH30aTurKa (BO30YKICHMS) 13
OT BCTPOEHHOI'0 UCTOYHHKA MTOCTOSIHHOTO TOKa, B ’

[IporpamMHas HacTpoiika 1HMana3oOHOB Ectpb

ITpu nmroc 25 °C 0,2

[Torpemnocts, % Bo BceM nmamnazoHe
0,2
JKCIUTyaTaluu
PazpsinHOoCTB, OUT 24
YacroTa qucKpeTH3aIim, KBbIO/C 7

Bpewms npeobpazoBanus 1 xanan 100
MU3MEPSIEMON BEIIMUUHBI, MC 2 xaHana 100
Bxonnoe conporusnenne, KOM 500

Mexny kaHanamu Her

Mexny KaHajgaMy U IIUHOU
lNanpBaHnmyeckas pa3Bsizka BBOJIa-BRIBOJIA fla
Mexny kaHamaMu U
Her
HaIpsKEHUEM TTUTaHUEM
3amura Her
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Iponomkenue Tabmuis 1
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[TapameTpsl

NI1AIWO02

Apyroe

Hanpsoxenue nzonsuuu, B

500 AC

Temmnepatypa 3kcrutyatanuy, °C

Ot —10 no +60

Macca, He 6oiee, T

53+£2

N3m.
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1.2 Ha3navyeHue NPOrPaMMHO-TEXHUYECKOT0 KOMILJIEKCA

Kommnexke  mporpammuo-texnuueckuin  «TUTAH ~ KOHTPOJI ~ 1000»
MPENCTaBIAET COOOW MPOrpaMMHPYEMBIN JIOTHYECKUN KOHTPOJUIEP C MEPEMEHHBIM
coctaBoM moayiei. [ITK «TUTAH KOHTPOJI 1000» npennaznadeH Jjisi U3MEpEHUsI,
KOHTpPOJII W PEryJHpOBaHUS MAapaMeTPOB JUCKPETHBIX, MEPUOJUUYECKUX U
HEMPEPHIBHBIX TEXHOJOTUYECKUX TNPOLECCOB, a Takxke i OOMeHa JaHHBIMU W
KOMaHJlaMM C AaBTOMATU3UPOBAHHBIMU CUCTEMaMH OIEPATUBHO-IUCIIETYEPCKOTO
yIpaBJICHUS.

IITK «TUTAH KOHTPOJI 1000» npenHazHadyeH Ajisi HOCTPOCHHUS MajblX MU
CPEIHHUX M0 KOJIMYECTBY CHUTHAJIOB BBOJA-BBIBOJA ABTOMATU3UPOBAHHBIX CHCTEM
Pa3JIMYHOrO LEJIEBOTO Ha3HAYEHUS.

Oo6nacts npumenenus [ITK « TUTAH KOHTPOJI 1000»: npeanpusitus Jerkoi
MPOMBIILJICHHOCTH, TEpepadOTKU MPOIYKIMHU CEJIbCKOTO XO35UCTBA, KUJIUIIHO-
KOMMYHAQJIBHOTO XO35KCTBa, BOAOMOJATOTOBKH, BOJIOOTBEICHHUS, BOJOOYUCTHBIE
coopyxkenud. JJonyctumo ncnoisb3zoBath IITK « TUTAH KOHTPOJI 1000» B cuctemax
TEXHUYECKOT0 YYeTa pPECypCOB, CUCTEMAaX YMPABICHUS WHKEHEPHBIMU CUCTEMaMU

S,HaHI/Iﬁ 141 COOpy}KeHHﬁ, B KOMMCPUYCCKUX CUCTCMAaX BCHTUJIAIUU U XOJ'IO,ZIOCHa6}K€HI/I§I.
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2 Onucanne MporpaMMHOIO odecneyeHus

2.1 CucremHoOe nmporpaMMHoOe o0ecreyeHue

OnepanOHHOM CUCTEMOM IIJIAThl MOJYJS aHAJIOrOBOrO BBOAA SIBJISIETCS

FreeRTOS. FreeRTOS — 310 MHOTO3a4a4Has1, MyJIbTUILIAT(QOPMEHHAS, OTIepallMOHHAS

CHUCTEMA JKCCTKOI'O PCaJIbHOI'O BPEMCHU C OTKPBITBIM UCXOJHBIM KOJIOM.

Oco6ennoctu FreeRTOS:

Muoro3zagaunocts. Kaxnas oTnenbHas 3ajiaya MOKET IPOTrpaMMHPOBATHCS 11O
OT/ICJIBHOCTH, HE3aBUCUMO OT OCTAJIbHBIX 33/1au.

Bpemennas 6aza. OC ocHameHa mporpaMMHBIM HHTEp(dEcoM s OTCUeTa
WHTEPBAJIOB BPEMEHHU.

OO6meH naHHBIMH MexAy 3anadamu. Odepelb rapaHTUPYET, YTO COOOIIEHUs
JTOWIYT IO ajmpecaTa B TOM O0OBEME W IMOCIIENOBATEILHOCTH, B KOTOPOH OBLIH
OTIPABJICHBI.

Cunxponuzanusi. OC ocHallleHa HHCTPYMEHTaMU JIJIsl OpraHu3aiii COBMECTHOTO
JocTyna K pecypcaM. BbllogHeHHe 3ajad  MPOU3BOJAUTCS B CTPOroi

IMOCJICAOBATCIIbBHOCTH HJIM 110 HACTYIINICHUH OIIPCACIICHHOI'O COOBITHSI.

2.2 CBs3b MEXKIY MOIYJISAMHU

CBs3p MEXKIy MOLYJISIMHA OCYLIECTBIIAETCS ¢ ToMOIbI0 UHBI CAN.

I[J'IH OpraHu3aluu CBA3U MCIXKAY KOP3NHAMU MO,Z[YJIeﬁ BBOJa-BbIBO/J4d 1 KOpBHHOfI,

A€ CTOUT BBIYMCIUTEIbHBIN MOAYJib, IPUMCHCHA TCXHOJIOTHUA TYHHCINPOBAHWA CAN-

untepderica BHyTpu Ethernet.

Oco0eHHOCTH TEXHOJIOTHHU:

arperupoBanue kagapoB B Ethernet-kanpax;

s dexTruBHag paboTa ¢ mporokonamu [Pv4/IPvo;

BBICOKAsi CKOPOCTh IIepeaun JaHHbIX;

HacTpauBaeMble TaliM-ayThl JUIsl ONPEIEICHHBIX UICHTU(PUKATOPOB;

pocCTasd OTJIaaKa,

/lucm
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— noanepxkka CAN FD;
— mnoaxaepxxka UDP, TCP, SCTP (onuuoHanibHO).

2.2.1 MoayJib aHAJI0r0BOr0 BBOJAA

[TpuHIMIIMaIbEHAS cxeMa padoThl MOAYJIS aHAJIOTOBOTO BBOJA MPEJICTABICHA Ha
pucynke 2. XapakTepUCTUKA HCIOJIb3YEMbIX JJEMEHTOB OOBEKTHOTO CJOBaps

nporokosia CANopen npuseneHa B Tabnuue b1 npunoxenus b.

PDO KommyHWKaunoHHBIA
DTDGPE)KEHVIE napameTp no
no ymMon4yaHWw y’MOHHBHMI'D
v 1A01..3h 1801..3h
sk Mepenava B
‘ ‘ CAN ceTb
Ho 16 6vT | 3anpuck B Cral pa Mepeaava S
ALLM 6401n —= KeHue B P TPDO?2. 4 - '
TPDOZ2..4 ” '
{no 8 6aiiT} {TPDO2Z..4} +
6424n L :
Be i > :
PXHWIA Npeaen — {T.F} i
integer32 o T.F} '
"l ror. > Nor. o SAMKHYT,
< - — TRUE
HuxHwii npeaen
integer32 i A
{E.D}
E {T.F}
S 6426n - E = paspeweH 6423n
5 A D = zanpewyeH
= Paalﬂocr;sséuaqenuﬁ T =TRUE :agp::::::
E unsigne — F = FALSE pep
Pucynok 2 — AnroputM paboThl MOJyJIsl aHAJIOTOBOTO BBOJIA
<
oo
N
m
=
N
I
=
<=
Fa)
I
s
5
o
[an]
=]
=
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m
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c
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=
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3 MapkupoBKa M ILIOMOUPOBaHUE

Moy aHaI0roBOro BBOJIa UMEET SICHYIO M YETKYIO MAPKUPOBKY CO CIIETYIOIIEH
uHpopMaIueil:
— HaMMEHOBaHHE U3TOTOBUTENS WM TOPTOBYIO MapKy;
— HOMEp MOJIETU WM Ha3BaHUE;
— 3aBOJICKOM HOMEpP MPOrpaMMHOr0 OOECreyYeHUs W/Uiu ero Moaudukanuu - B
cily4ae MpUMEHEHHS,;
— 3aBOJICKOH HOMEpP H3TOTOBJICHHOTO/MOJIEPHUZHPYEMOTO OOOpPYIOBaHUS W/WIU
ero Moau(puKaluu;
— CBEACHUS O 3aMEHE IUIABKOI0 MPEJA0XPAHUTENS, €CIIH IPUMEHSETCS;
— CBEJICHUS 0 HOMHUHAJIBHOM MUTaHUH B BOJbTAX, aMIlepax, W/Uil BOJbTaMIIEpax,
a TaKKe O YacTOTE W MOJISIPHOCTH, €CJIM MMEET MECTO IMOAKIIOYEHHE K CEeTH
ANEKTPOTUTAHNUS;
— o00o03HayeHue Kiaacca 000pyJ0BaHUS B CIy4Yae €ro NpUMEHEHHUS.

Moaynu aHamoroBOro BBOJa UMEIOT MAPKUPOBKY CO CIeAyIoIIel nHpOopMaIliei:
— HOMMHAJIbHOE HaNpPsDKEHHE U TOK;
— UJACHTU(PUKATOP BBHINOIHIEMON PYHKIUH.

OyHKIMS MOy aHAJIOTOBOTO BBOJA OJTHO3HAYHO UJCHTUPUIIUPYEMa, KOTIa OH
YCTaHOBJIEH B pabouee MoyiokeHUue U (QYyHKIHOHUPYET COTJIACHO COOTBETCTBYIOIIEH
MapKUPOBKE U3TOTOBUTEISL.

Ha mopyne ananoroBoro BBoja M KaHajlaX WM BOJIM3M OT HUX MPETyCMOTPEHO

MECTO ISl UX UICHTU(DUKAIUH.
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4 JkcrutyaTtauus MOxyJiei

4.1 DkemyaTauMoOHHbIE OTPAHUYCHUS

DKCIUTyaTallMOHHbIE XapaKTEPUCTUKH, IPU KOTOPBIX MOIYJIb aHAJIOTOBOT'O BBOJIA
COXPAHSIOT IIEJIOCTHOCTh KOHCTPYKUMUH U (DYHKIIMOHAIbHBIE BO3MOXKHOCTH B Ipeienax
HOPM, YKa3aHbl B TabmuIe 2.

Tabnuua 2 — DKcrlyaTalluOHHBIE XapaKTePUCTUKU

XapakTepucTruka 3HavyeHue
Jnamna3zoH pabouux Temmeparyp Ot munyc 10 no mtroc 60 °C
Jwnana3oH TemnepaTyp XpaHEHHUs Ot munyc 40 no rutoc 70 °C
OTHOCUTENbHAs BIAXHOCTh BO3AyXa 10 95% mpu 50 °C 6e3 KoHAEeHCAllUH BJIaru Mo
I'OCT P 52931
CunycouaaibHasi BUOpALIHs 10-500 I'; ¢ yckopeHuem S5 g mpu aMILTUTY 1€
2 mm o I'OCT 28203
OnuHOYHBIE yIapbl nukoBoe yckopernue 100 g mo 'OCT 28213
MHorokpatHble yaapsl nuKoBoe yckopeHus 50 g, KoJIM4ecTBO yaapoB
1000 mo I'OCT 28215

4.2 IloAroToBKa K NCHOJIL30BAHUIO

4.2.1 Mepbl 0e301aCHOCTH

be3onacHocTh 3KcIUTyaTalud MOJYJS aHAJIOrOBOrO BBOJAA 0OeCIEUMBAETCS
BBINIOJIHEHHEM Mep 0€30MacHOCTH, pacCMaTPUBAEMBIX B HACTOSIIIIEM PYKOBOJICTBE:
1) MmepbI Oe30MaCHOCTH MPHU MOJATOTOBKE K AKCILTyaTallHH;

2. Mepbl 6€30MaCHOCTH MPH IKCILTyaTaIHH.

4.2.1.1 MepbI 0€301aCHOCTH NPU MOATOTOBKE U3/ K IKCIIYyaTAllMU

be3zonacHocTh  mpu  TPAHCHOPTUPOBKE  MOJYJSL  AHAJIIOTOBOTO  BBOJA
obecneuuBaercs ['OCT 23216, 'OCT 15150 u cobmoaeHueM TpeOOBaHUM, YKa3aHHBIX

B IIYHKTE 8 HACTOSIIETO PYKOBOJICTBA.
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be3omacHoCTh MpU XpaHEHUM MOIYJS aHAJIOrOBOrO BBOJA 00€CIeYMBAETCS
['OCT P 52931 u cobGmogenueMm TpeOOBaHUM, yKa3aHHBIX B IYHKTE /7 HACTOSAILIETO
PYKOBOJICTBA.

be3omacHOCTh U MOJKIIOYEHUH MOJYJISl AaHAJIOTOBOT'O BBOJIa 00ECIIEYUBAETCS
['OCT 12.2.007.0 u cobnoaenuem TpeOOBaHUM, yKa3aHHbIX B MyHKTE 4.4 HACTOAILIETO

PYKOBOJICTBA.

4.2.1.2 Mepbl 0€301aCHOCTH NPH IKCILIYyaTALUH

besonacHocTh 3KCIUTyaTaliud MOJYJIS aHAJOTOBOTO BBOJIa OOECTeUMBAETCS
BBINIOJIHEHUEM PEKOMEHJAIMi, yKa3aHHbIX B MyHKTe «Tpebyemblii ypoBeHb
CIICLIMAIBHOM MOATOTOBKH OOCIIY»HBAIOIIEr0 MEPCOHANa», a TaKKe 3HAKOMCTBOM C

HOPMATUBHBIMH JIOKYMEHTaMH, PETIaMEHTUPYIOMMUMHE MOpsiaok padoTsi ¢ [TTK.

4.2.2 IIpaBujia 1 NOPSIAOK OCMOTPA M MPOBEPKU rOTOBHOCTH M3/1eIHA K

HCIMOJIB30BaAHUIO U3 PA3JIMYHBIX cTeneHed rOTOBHOCTH

4.2.2.1 OcMOTp ¥ MpPOBEPKA NMPH MOJTYIEeHUN

[Ipyu mnomydyeHuH MOJIYJiE AaHAJIOTOBOIO BBOJIa HEOOXOAMMO MPOBECTH
IPEIBAPUTEIBHBII OCMOTP M MPOBEPKY M3AEiHs. B ciaydae MOBpeKIEHUS YIIaKOBKH
clienyeT NPOKOHCYJIbTHPOBATHCA C TOCTABIIMKOM WA OQUIHUAIBHBIM JUJIECPOM
MOCTABIIIMKA.

PacmakoBka MOyssi aHAJIOTOBOIO BBOJA NMPOU3BOJUTCS TOJIBKO B IOMELICHUU
P TEMIIEPATYPE OKPYKAIOLIETO BO31yXa He HWkKE IUIIOC 15 °C ¥ OTHOCUTENBHOMN
BnaxkHoctu He Oonee 70%. [Ipu naxoxaenuu IITK unu ero cocraBHBIX yacTed mpu
TEMIIEpAType OKpyKawmmero Bo3ayxa Humwxe 0° C, pacnakoBKy JTOIMYCTUMO
IPOU3BOANTH, BBIAEPKAB MOJYJIM AHAJIOIOBOIO BBOJA B HOPMAJbHBIX YCIIOBHUSX B
Te4eHHue 24 4acos.

[Ipu pacnakoBke HEOOXOAMMO COOJIIOAATh BCE MEphl MPEIOCTOPOKHOCTH,
00ecreynBaroIe COXPAaHHOCTh M TOBApHBIM BHJI U3AEIIHASA U NOTPEOUTENBCKON Taphbl

IMPOU3BOAUTCIIA.
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CoxpansiiiTe B NEpBOHAYAILHOM BHJIE YINAKOBKY M IMOTPEOUTEIBCKYIO Tapy
(kOopoOKy) MOJTyJIsl aHAJIOTOBOI'O BBOJA 10 OKOHYAHUS TAPAHTUITHOTO CPOKa.

[Tocne pacmakoBku HEOOXOAMMO TMPOBEPUTH MOJYJM aHAJIOTOBOTO BBOAA Ha
OTCYTCTBHE BHEIIHMX MEXaHUYECKHX MOBpEeXKIACHWH. B cimydae oOHapy)eHUsS

MOBPEXACHUN CIIeTyeT 00PAaTUTHCS K MOCTABIIUKY UIH OQULIMATHLHOMY IUJIEPY.

4.2.2.2 TIpoBepka komiuiekTanuu IITK

[Tocne BCKpBITUSI  YMAKOBKM  HEOOXOAUMO TMPOBEPUTh  KOMILICKTAIUIO
nocrapisieMoro wuznenus. KomriuiekTamuss MOAYJsl aHAJIOTOBOTO BBOJIa CHUTHAJIOB
TeH3oMmeTpudeckux natdyukoB Beca N1AIWO02 npencrapiena B Tabnuie 3.

Tabmuma 3 — Kommiekraiys MOy sl aHaJI0TOBOTO BBOAA

HanmeHnoBaHne COCTaBHOM 4acTHU KomnuectBo, mrT.
Moaynb aHAaJI0rOBOr0O BBOJIa CUTHAJIOB TEH30METPUUECKUX JATYMKOB 1
Beca N1AIWO02
ITaciopt 1
PykoBoACTBO 10 3KCIUTYaTaliuu 1

Ecnm kakoii-mn00 13 KOMIIOHEHTOB KOMILJICKTA IIOCTaBKH OTCYTCTBYCT UJIKM UMCCT
BHCITHHUEC MCXAHUYCCKUC IMOBPCIKICHUA, H€O6XOI[I/IMO O6paTI/ITBC$I K IMOCTAaBIINKY WJIA

opuIMaTLHOMY JTUIIEPY.

4.3 Yka3aHus 0 B3AaMMOCBS3H € IPYTUMH CUCTEMAMHU

JInst mpucoeWHEHUs JAaTYMKOB W/WIWM WCTOYHHKOB CHUTHAjda MOTYT OBITh
UCIOJIb30BaHbl KaK MHOTOXKWJIbHBIE, TaK M OJHOXWIbHBIE MPOBOAA C MEIHBIMU
BbIBOJIaMU. MUHHMAaIbHOE CEYCHUE MPUCOCAUHSAEMBIX MPOBOJIHUKOB (OJIHOKUIBHBIX
WIM MHOTOXHWIBHBEIX) — 0,2 MM’ MakcUMalbHOE CEYEHHE MNPUCOEAUHIEMBIX
IIPOBOJTHUKOB:

—  OIHOKUIIBHBIX UM MHOTOKUIIBHEIX - 1x1,5 MM,
— MHOTOXMIJIBHBIX ¢ HakoHeuHHKOM — 1x1,5 mm? (E1510); 2x0,75 mm? (TE7510).

Bce kpemnexxHble 3J€MEHTHI 3aKMMa JOJDKHBI OBITh 3alllUIIEHBI OT KOPPO3UHU

AHTUKOPPO3UUHBIM MOKPBITHEM. TOJIIIMHA MOKPBITUA E€TANIEH — HE MEHEE 6 MKM.
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JUi mprcoeAMHEHNs [TPOBOJa HEOOX0AUMO:

1) npeaBapuTeNbHO pa3KaTh NPYKUHY KOHTAKTa C TOMOLIBIO OTBEPTKH,
AKKypaTHO BCTaBUB €€ B OTBEPCTUE HAJ COOTBETCTBYIOLIUM IIPYKUHHBIM
KOHTaKTOM;

3. BCTaBUTh NPOBOJ O€3 YCUIIUS B OTKPBITHIA KOHTAKT;

4. u3Bnedb OTBEPTKY U3 OTBEPCTUS IIOCIIE YCTAaHOBKH ITpoBoja. [IpyknHa KOHTaKkTa
IIPU 3TOM aBTOMATHUYECKH 3aKPbIBAECTCS U 0OecieunBaeT HaI€KHbII KOHTAKT MOCIIe
W3BJICUYCHUS OTBEPTKHU.

Bce KOHTakThI py>KMHHOTO THIIA HE TPEOYIOT JOTIOJIHUTEIBHOIO OOCITY KUBAHUS

IIPU 3KCIUTyaTallu.

PexomennyeMoe ycunre BBITATMBAaHUS IPOBOAHUKOB B 3aBUCUMOCTH OT CEUECHMS:

— 0,5mMm>—20 H;

- 1,5mm> - 40 H.

4.4 Yka3aHus 110 BKJIIOYEHHIO ¥ ONIPOOOBAHNIO PA0OThI

[TepBbim Ha DIN- peiiky ycTaHaBIMBAETCS MOJYJIb BBIYACIUTEIIbHBIA HIIN
MOAyJib UHTEpQercHbIi. Moaysiu BBOAA-BBIBOIA YCTAaHABIMBAIOTCS cripaBa. [Ipu
ycraHoBke Ha DIN-peiiky MoayJis ¢ BBICTYIIAIOIIUMU C JIEBOW CTOPOHBI HOKAMU
HE00XO0IMMO MTPOBEPUTD, YTO YCTAHOBJIICHHBIN MIEPEl HUM MOYJIb UMEET C IIPaBOM
CTOPOHBI COOTBETCTBYIOIIUE 3TUM HOKaM Ia3bl.

[Ipy mnnanupoBanum pasmenieHuss wmoayied Ha DIN-peiike HeoOxoauMo
yuuThiBaTh, 4yTo He Bce Moayiu [ITK « TUTAH KOHTPOJI 1000» nMeroT KOHTaKThI
MUTAHUs, TTO3BOJISIONTME 0O0PA30BBIBAThH IITUHBI TUTAHMUS.

Hekoropeie moayin HMEOT KOHTAaKT 3alllMTHOIO 3a3zemieHus. B nemsax
obecrieyeHus: ANEKTPOMArHUTHOM COBMECTHUMOCTH 3TOT KOHTAaKT UMEET €MKOCTHYIO
cBs3b ¢ DIN-peiikoif, KOTOpyr0 HEOOXOJUMO YYUTHIBATH IPHU MCIHBITAHUHW Ha
3JEKTPUYECKYIO ITPOYHOCTb.

JUtst 3aKperieHus: MOy sl Ha perKe Kaxablii MOAYJIb UMEET (PUKcaTop.
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\
N\
- Baxuo

-
Bce oricpanuu I10 YCTAHOBKC MW H3BJICUCHHIO MOI[yJ'ICﬁ IIPOU3BOAUTL TOJIBKO IIPpHU

oTkiaoueHHoM mmTanuu IITK. KpI/ITepI/IGM OTKIIIOUYCHHUA IIMTAHUA ABJSACTCA

OTCYTCTBUC CBETOBOH WH/IWKAalIM1 Ha BCCX MOJAYJIAX.

4.5 Ilopsaaok neiicTBUS 00CTYyKHBAIONIET0 NEPCOHAJIA NIPH BbINOJHEHUH 33124

NMPUMEHCHUA

Tak kak MOAyJb aHAJOrOBOTO BBOJA MpPEJHA3HAYEH I HENpPEephIBHOM
aBTOHOMHOW  pa0oThl, MPUMEHEHHE Mojyjlell He Tpedyer BMelaTeIbCTBA

00CITyKHBAIOIIEro MepCcoHala.

4.6 IlopsiioKk KOHTPOJIsSI padoTOCTIOCOOHOCTH

KonTposb paboTOCIOCOOHOCTH MOAYJISI aHAJIOTOBOTO BBOJIA OCYIIECTBIISIETCS C
MIOMOIIBIO TaHeN HHANKauK. Onrcanue HHIANKATOPOB PUBEACHO B TaOIUIIE 4.

Ta6muna 4 — Unpukanust moayist N1AITWO02

CumBoa HaunmenoBanue IBer CocrosiHHE Omnucanue

YcrpolictBo B
Bxirouen OIEPALTUOHHOM

COCTOAHHU

YeTponcTBO B

Murasnue ¢
npeaonepauoOHHOM
yactoTor 2.5 I'g
COCTOSIHUH
Nuaukatop cocTosiHUs
RUN 3eneHslii | Murasue ¢ OIHON
(bYHKIIMOHUPOBAHUS

BCIIBIIIIKOM

JUTUTEIBHOCTBIO | Y CTPOMCTBO OCTAHOBJIEHO
200 mc ¢ nmay3oi 1

C

YcerpolicTBo He
OTtkiroueH
(GYHKIHMOHHPYET
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CumBoa Haumenosanue IIBet CocrosiHue Onucanue
Y CTpolcTBO OTKIIFOYEHO
OT IIWHBI (COCTOsTHUE bus-
off).
Bxirouen Y CTpOUCTBO JIOTHYECKHU
OTKJIFOUEHO OT
kaHaiapHOTO ypoBHI CAN
CETH T10 3aMUCU
Oo6mas
Muranue ¢
KOH(UTypaloHHas
gactoTo 2.5 'l
omuoKa
CueTunk(u) ommoOoOK
Muranue ¢ ogHOM1 CAN xonTpoOsiepa
BCIIBIIIKON JIOCTUT(JIN) YPOBHS
JUTATETHHOCTHIO MPEIOCTEPEKEHUS
200 mc ¢ may3oii 1 (CTUIIKOM MHOTO
c HCKa)KCHHBIX KaJpOB B
ERR WNunukarop ommbok Kpacusiit

CETH)

Muranue ¢ AByMs
BCIIBIIIIKAMH
JIIATEIHLHOCTBIO
200 Mc ¢
uHtepBaiom 200

Mc 1 nay3o0i 1 ¢

Hcrexno BpeMs KU3HU
JUIS IPOTOKOJIA OXPAHBI

y3ia

Muranue ¢ Tpems
BCIIBITIIKAMHU
JUIUTEIIBHOCTBIO
200 mc ¢
uHTepBaaom 200

MC ¥ nay3oi 1 ¢

He nomyuen oObekt
cunxponuzanuu SYNC 3a
YCTaHOBJICHHBIN

HMHTEpBaJl BpEMEHU

Muranue ¢
YETBIPbMS

BCIIbIIIKaMH

He nonyueno RPDO no
UCTEYECHUS €ro TanMepa

COOBITHSA
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CumBoa Haumenosanue IIBet CocrosiHue Onucanue
JUTUTEIIEHOCTHIO
200 mc ¢
uHTepBaiom 200
MC ¥ nay3o# 1 ¢
Het ommOkwu.
KpacHs1ii cBeTonmno
TacuTcs MpH MOTYYCHUH
OtxiroueH
yCTPOMCTBOM JIF000#
aapecoBaHHor eMy NMT
koMmauael u3 CAN cetu
Ha xanane Mmoxyns ecthb
Bxutouen
CHUTHaJ
LED
WNupukarop kaHana 3eneHsbli Curnan Ha KaHaje
OTkitoueH MOYJISl OTCYTCTBYET WITH

HeHOPMaHBHHﬁ CHUIrHall

4.7 llepevyeHb pe;KUMOB PadoOTHI, a TAKKE XAPAKTEPUCTHUKHA OCHOBHBIX PEKHUMOB

padoThI

PexxuMbl  QyHKIIMOHMpPOBAHUS MOJYJIS AaHAJIOTOBOIO BBOJA COOTBETCTBYIOT

BO3MOKHBIM COCTOAHHAM ITPOTOKOJIA CANOpGI’l.

4.7.1 Pe:xuM OATOTOBKH

IlTocne MOAKIOYCHHA MOAYJIb aHAJIOT'OBOI'O BBOJA HOJIKCH HpOfITPI qcpe3 TpHu

CTaIuy WHUIMAIM3AINU U TEPEUTH B MOATrOTOBUTENbHBIN pexkuM (Pre-Operational).

[ToaroToBUTENBbHBIM PEKUM MpEIHA3HAYCH I KOH(PUTYPUPOBAHHS YCTPOWCTB

CANopen. OcoGeHHOCTH:

— HEBO3MOXXEH Ipoliiecc oOMeHa AaHHbIMU («process data objects», PDO);

— DJIEMEHTHI CJIOBapel 0ObEKTa yCTPONUCTBA TOCTYIIHBI YePe3 CEPBUCHBIE OOBEKTHI

naHHBIX («service data objects», SDO);
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— BO3MOXXHOCTh MOJHU(PHUIIMPOBATH CIOBaph OOBEKTA C IOMOIILIO COOOIICHUM
SDO;
— BO3MOXXHOCTbH TIEpE/IaBaTh W MPUHUMATH COOOIICHHS aBapuy, CHHXPOHH3AIIUH,

METKH BPEMEHHM M yIpasiisitoniue cooomeruss NMT.

4.7.2 PaGouuii pexum

[Tocne pexxnMa MOATOTOBKM myTeM mepenaun «Start-Remote-Node» momayns
aHAJIOTOBOTO BBOJA JOJDKEH IEpPEeKIYUThcs B pabounit pexum (Operational).
[lepenaua naHHbIX B pabodyeM peXHME MPOUCXOAMUT Yepe3 IMpoliecc 0OMEHa JaHHBIX

(PDO).

4.7.3 Pe:xuM OCTAHOBKH

[Tpu HE0OX0AUMOCTH MOYJIb aHAJOTOBOIO BBOJAA C momolisio «Stopped-Node-
State» MOMKHO OBITH BO3MOXKHO TEPEBECTH B PEXKUM ocTaHOBKHU (Stopped). B pexume
OCTaHOBKM Yy3€ll HE MOXET TMepeAaBaTh W TNPUHUMATh HUKAKHE COOOIICHHUS.
HckmtoueHneM SBISIOTCS TMPOTOKOJIBI  MPOBEepKH paboTtocrmocobHocTH:  «Node

Guarding» wim «Heartbeaty.

4.8 IlopsiioK BBIKJIIOYECHUS

J171s1 BBIKJTFOUSHHMSI MOTYJIsI aHAJIOTOBOTO BBOIa HEOOXOIMMO OTKJTFOUHUTH MUTAHUE
24 B, nopaBaeMoe uepe3 kiemmbl 1, 2, 3, 5. JlomyckaeTcsi OCTaTOYHOE CBEUCHUE

HHIUKATOPOB B TCUCHHUC TPEX MUHYT.

W\
-
-

Baxuo

Bce onepanyy nmo yCTaHOBKE M M3BJICUCHUIO MOXYJIEH NPOU3BOAUTH TOJBKO IIPHU
orkmoyeHHoM nmraHun [ITK. Kpurepuem OTkIro4eHUs MNHUTAaHMS —SBIAETCS

OTCYTCTBHC CBETOBOU HHIWKAalOU1 Ha BCEX MOAYJIAX.
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5 Texnuveckoe 00CJIy;KUBAHHE

CO6J'HOI[€HI/II/I IIpaBHJI SKCILTyaTallii, U3JI0KCHHBIX B HACTOAIICM AOKYMCHTC.

Moayns aHanoroBoro BBOJA HE TPeOyeT TEXHUYECKOro OOCHyKMBaHUS IPHU

N3m.

/lucm

N° dokym.

Modn.

Nlama

MPPY.L2L25707T]P3

/lucm

2]




000 «I'K MOMK)»

6 Texymuii peMOHT

6.1 O0mue ykazanus

N3roroBuTens rapaHTUpyeT, YTO B MOCTABJISEMbIX UM CTAHIAPTHBIX MOIYJISIX
aHAJIOTOBOTO BBOJA HE TMPOSBATCA JAE€PEKThl HU3TOTOBICHUS UM MPUMEHEHHBIX
MaTepuagoB MpU COOJIOJACHUU HOPM DKCIUTyaTalldd U OOCIY>KUBaHUS B TEUCHHE
YCTAaHOBJICHHOTO HA JIaHHBIH MOMEHT TapaHTHUMHOro cpoka. 0s3aTeNbCTBO
U3TOTOBUTEIIA 110 ATOM rapaHTUU COCTOUT B OECIJIATHOM PEMOHTE WUJIU 3aMEHE JIF0O0ro
Nne(eKTHOTO SJIEKTPOHHOTO KOMIIOHEHTa, BXOJIAIIETO0 B COCTAaB BO3BPAIICHHOTO
U3JIEIIUS.

Mopynu aHanoroBOro BBOJIA, BBILIEAIINE U3 CTPOS 10 BUHE H3TOTOBUTENS B
TEYEHUE TAPAHTUIHOTO CPOKa, OyJAeT OTPEMOHTUPOBAHBI OecIIaTHO. B MHBIX citydasx
KJIIMEHTY OyJeT BBICTABJIEH CYET M3 pacyeTa TEKYyIIMX CTaBOK OIUIaThl Tpyaa M
CTOMMOCTH MaTE€pHUaJOB.

["apanTUiiHBI CPOK Ha MOIYJIM aHAJIOrOBOrO BBOAA (PUPMBI HM3TOTOBUTEIS

cocraBisieT 60 MecsLeB ¢ JaThl IPOAAXKU (€CIN MHOE HE MPETYyCMOTPEHO 10TOBOPOM

=

S MOCTaBKH).

jun }

r% BEII€00BSIBIIEHHBIE FapaHTHﬁHBIC 00s13aTeNILCTBA HE PaCIpOCTPAHAIOTCS HaA:
 —

— M3JCJIHsA, BKIIIO4Yasa MporpaMmMHOC O6€CHC‘I€HI/I€, KOTOPBIC pPCMOHTHUPOBAJINCH WU
= B KOTOpBIE ObUTH BHECEHBI U3MEHEHUS ITIEPCOHAIIOM, HE MPEACTABISIONUM PUPMY
0
m
s, HU3TrOTOBUTCIA, KPOMC CJIY4acB, KOrJa IIOKYIIATCIIb OTPEMOHTHUPOBAJI UJINM BHCEC
o
= N3MCHCHUA B n3aciausa CTpOTo B COOTBETCTBHNU C HHCTPYKIHUAMU,
= MPEeIBAPUTEITHFHO YTBEPKACHHBIMHA U3TOTOBUTEIEM B TUCEMEHHOM (opMme;

o

pu

z — HU3ACIHUA, BBIIICAIINC H3 CTPOA H3-3a HU3MCHCHHUA IIOJKIPHOCTH HMCTOYHHKA

=]

o™

. IMUTaHWA Ha IMMPOTUBOIIOJIOKHYIO, HCIIPABUIIBHOU 3KCILTYAaTallMU WJIW XPAaHCHUS,

5 HeraBHHbHOﬁ YCTAaHOBKH HUJIKM HCCUACTHOI'O ClIy4dasd.

5

m

s

c

(e}

o
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o
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6.2 Ilopsizox BO3BpaTa M3AeJuil 1J151 IPOBEACHUS PEMOHTA

Jlns BO3BpaTa MOJYJIeM aHAJIOrOBOIO BBOJA HEOOXOIMMO OOpaTUThCA K
MOCTABIINKY WM JTIO00MY O(HUIIHMAIbHOMY TUiIepy MOCTAaBIIUKA 32 pa3penieHueM Ha
BO3BpaT u3aenus. K Bo3BpamaemMomMy MOAYJIIO MPUIAraeTcss akT YCTaHOBJICHHS
HEUCTIPABHOCTU C YKAa3aHMEM TMEpPEeUHs OOCTOSITENbCTB M MPU3HAKOB BO3HUKIIEH
HEUCIIPABHOCTH.

Moaynp aHajoroBOro BBOJA IOMELIAETCA B MNOTPEOUTENBCKYIO —Tapy
HsroToBuTens, B KOTOpoil Momyib Haxomwics mpu mnoctaBke I[lorpeduremnto. [lpu
oTcyTcTBUM yrnakoBku [loTpeOurens numiaeTcs mpaBa Ha FrapaHTUIHOE 0OCITYKUBaHUE
B OJTHOCTOPOHHEM TOPSIIKE.

Bce pacxonbl mo joctaBke MOAYJISl TOCTABIIMKY Bo3iaratoTcs Ha [loTpeduTens.
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7 XpaHeHue

7.1 O01ne MOJI0KEeHUA

Moaynb aHajIoOroBOro BBOJA JOJKEH XPAHUTHCS B TMOTPEOUTEITBCKOW Tape

npou3BojuTeNA, paspadboranHoi mo TpedoBanusMm ['OCT P 52931. HeoOxomumo

pacnojaratb Tapbl C MOAYJIAMHU B CTPOIOM COOTBCTCTBHU C HAHECCHHOM M&pKHpOBKOﬁ.

7.2 TpeOoBaHUsS K NOMELEHUSAM VISl XPaHEHUS

TpebGoBanue

K TIOMCHICHHAM JJI1 XPaHCHHUSA  JOJIDKHBI

yAOBJIETBOPSIThH

AKCIUTYaTallMOHHBIM XapaKTEPUCTUKAM, YKa3aHHBIM B II. 2.1 HacTOSMIEro I0KyMEHTA.

He AOITYCTUMO HAJIHW4YHUC B BO3AYXC IIapOB KHUCIIOT, meﬂoqeﬁ, ra3oB WJIHN OPYIHuX

XUMHUUYCCKHU aKTHUBHBIX BCHICCTB M aIrpC€CCUBHBIX HpHMeCGﬁ B CKIIaACKHX ITOMCIICHUAX

I XpaHCHUA.
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8 TpancnopTupoBka

8.1 O0mne nmoj1oKeHUA

yIHaKkoBKe (Tape) MpOU3BOIUTENS, COCTOSIICH U3 KapTOHHOM KOPOOKH.

yIaKoBKe (Tape) IpOu3BOIUTEIIS.

MOCJI€ TPAHCTIOPTUPOBAHMSL.

8.2 TpeOoBaHusl K TPAHCIIOPTHPOBKE U YCJIOBHUAM, IPH KOTOPBIX OHA J0JI’KHA

OCYIIECTBJIAATLCSH

KIIMMAaTUYCCKUX YCIIOBUAX!

— TeMIleparypa okpy:karomero Bo3ayxa ot Munyc 50 °C no mmroc 60 °C;

— OTHOCHTEIbHAS BIIAXKHOCTE He 0oiee 95%;

— armocdepnoe aasienue ot 84 klla no 107 Ila (ot 630 go 800 MM pT. CT.).

8.3 IlopsiioK MOATOTOBKHU K TPAHCHIOPTHPOBKE

Moaynp aHajmoroBOoro BBOJA JOJDKEH TPAHCIIOPTUPOBATHCSA B  OTACIBHOU

JlonyckaeTcsi TpaHCHOPTUPOBAHUE MOJYJSL aHAJIOrOBOrO BBOJIa B TPyHIOBOI

VYnakoBka J0kHa 00ecreynuBaTh HEIOCTHOCTh U pabOTOCIOCOOHOCTh MOIYJS

TpaHCHOpTI/IpOBaHI/Ie MOAYJIL aHAJIOIOBOI'O BBOAA JOITYCKACTCA IIPH CIICAYIOIITNX

TpancnopTupoBaHuEe MOAYJISI aHAJIOTOBOT'O BBOJIA AOITYCKAETCS aBTOMOOUIIbHBIM

H KCIICZHOOAOPOKHBIM BUAaMH TPAHCIIOPTa 0e3 OFpaHI/ILICHI/Iﬁ 10 CKOPOCTHU ABUKCHUA

Ha J00bIe paccTosiHUA. TpaHCHOPTUPOBAHHE MOJYJIEH aBUALMOHHBIM TPAHCIIOPTOM

AOITYCKACTCA B OTAININBACMBIX H I'CPMCTU3HMPOBAHHBIX OTCCKAax Ha JIFOOBIE PaCCTOAHUAA.
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9 Yruanzanus

MopyJib aHaJIO0rOBOr0 BBOJIa HE MPEACTABIIAET OMACHOCTH ISl )KU3HU, 30POBbs
JIIOJIEH U OKPYIKAIOIIEH CPe/bl TOCTIe OKOHYAHUS CPOKA CITYKOBbI. Y TUIM3AIIUAS MOTY IS
IPOU3BOAUTCS 0€3 MPUHATHS CHICIIUATIBHBIX MEP 3allUThl OKPYKAIOIIEH CPeIbl.

[Topsinok yTuinn3auuy U3Aeaust OnpeesieTcss HOTPeOUTENEM.

/lucm
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CAN
COB-ID
CPU
CRC
DDR3
DHCP
FBD
FTP
GFC
GPIO
GPU
HDMI
JPEG
JTAG
LD
MIJPEG
NAND
NMT
NOR
NTP
PDO
ROM
RPDO
RTC
SCADA
SCTP
SD

IlepeyeHb 0003HAYEHUIT M COKPALLIEHUIT

Controller Area Network
Communication Object ID

Central Processing Unit

Cyclic Redundancy Check
Double-Data-Rate 3

Dynamic Host Configuration Protocol
Function Block Diagram

File Transfer Protocol

Global Fail-safe Command
General-Purpose Input/Output
Graphics Processing Unit

High Definition Multimedia Interface
Joint Photographic Experts Group
Joint Test Action Group

Ladder Diagram

Motion Joint Photographic Experts Group
NOT AND

Network Management

NOT OR

Network Time Protocol

Process Data Object

Read-Only Memory

Received Process Data Objects

Real Time Clock

Supervisory Control And Data Acquisition
Stream Control Transmission Protocol

Secure Digital

Nam. | /lucm
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SDIO
SDO
SDRAM
SFC
SNTP
SPI
SRAM
SRDO
SRVT
ST
SVG
SWIJ-DP
TCP
TPDO
TVS
UART
UDP

USART

USB
UTP

ACY TII

AL
BIT
K3

MKDILI

MDK

03y

Secure Digital Input Output

Service Data Object

Synchronous Dynamic Random Access Memory
Sequential Function Chart

Simple Network Time Protocol

Serial Peripheral Interface

Static Random Access Memory

Secure Remote Data Objects

Secure Remote Validity Time

Structured Text

Scalable Vector Graphics

Serial Wire JTAG-Debug Port

Transmission Control Protocol

Transmit Process Data Objects

Transient Voltage Supressor

Universal Asynchronous Receiver/Transmitter
User Datagram Protocol

Universal Synchronous/Asynchronous
Receiver/Transmitter

Universal Serial Bus

Unfoiled Twisted Pair

ABTOMaTH3UpPOBAaHHAS CUCTEMA YIIPABICHUS
TEXHOJIOTUYECKOTO Mporiecca
Amnanoro-udpoBoii mpeoOpa3zoBaTeib
becnepeboiiHoe nutaHue

Kopotkoe 3ambikanne

MoHTaXHBII Ka0elb B SKpaHe C 3aIlUTHBIM UIAHTOM
MexayHapoiHast dJIEKTPOTEXHUYECKast KOMUCCHS

OrnepaTuBHOE 3alIOMUHAIOIIEE YCTPOUCTBO
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ITK
yI'B
LA
UM

Kommieke mporpaMMHO-TEXHUYECKUI
[IpoBo ycTaHOBOYHOM T'MOKON U30JISIITUU
[{udpo-ananoroselii mpeoOpa3zoBaTEb

[[IupoTHO-UMITYJIbCHAS MOLYJISLIUS
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CchbL10YHBIE HOPMAaTUBHbBIC JOKYMECHTDLI

O06o3HaueHne, HAMMEHOBAHUE JOKYMEHTA, Ha

KOTOpLIﬁ JaHa CCBhLIKa

Howmep pa3zaena, momapasnena, IpUIOKEeHUS

JAOKYMCHTA, B KOTOPOM [Ha CCbUIKA

I'OCT P 52931-2008. ITpuGopsl KOHTPOJIS U
PETYIMPOBAHMS TEXHOJIOTHYECKHX MTPOIIECCOB.

O6H_II/IG TCXHUYCCKHUC YCIIOBUA

4.1,4.2.1.1,7.1

I'OCT 28203-89 (MOK 68-2-6-82) OcHOBHBIE
METOJILI HCIBITAHUN Ha BO3IEUCTBUE BHEITHUX
daktopoB. Yacts 2. Ucnbitanus. Ucnbitanue Fe

U pyKoBO/ICTBO: BuOpanus cunycounaibHas

4.1

I'OCT 28213-89 (MOK 68-2-29-87) OcHOBHBIE
METOJILI HCIBITAHUN Ha BO3IEUCTBUE BHEITHUX
daktopoB. Yacts 2. Ucnbitanus. Ucnbitanue Eb

U pYKOBOJICTBO: Y Japhl

4.1

I'OCT 28215-89 (MOK 68-2-31-82) OcHOBHBIE
METOILI UCOBITAHUN HA BO3IEUCTBUE BHENTHUX
¢dakropoB. Yacts 2. Ucnbitanus. Ucneitanue Ec

U pykoBocTBO: [lafnenue u cBoOOIHBIN yaap

4.1

I'OCT 12.2.007.0-75 Cuctema cTaHAapTOB
6e3onacHoctu Tpyaa (CCBT). Uznenus
anekTpoTexHudeckue. O6mme TpedboBaHUsS

0€30IaCHOCTH

4.2.1.1

I'OCT 23216-78 Uzgenust 3neKTPOTEXHUUECKHE.
XpaHeHue, TpaHCTIOPTUPOBAHKE, BpEMEHHAs
NPOTHBOKOPPO3HOHHAS 3allMTa, YIAKOBKA.

OO6mue TpeOoBaHMs U METOIbI HCTIBITAHHIA

4.2.1.1

I'OCT 15150-69 MammHbl, TprOOPHI U IPyTHE
TEeXHUYeCKHe u3zaenus. VicnoaHeHus s
Pa3INYHBIX KJIMMATHYCCKUX PAHOHOB.
Kareropum, ycioBus sKCIUTyaTaIluu, XpaHEeHUs U

TPaHCHOPTUPOBAHUS B YACTH BO3JICUCTBUSA

KJIMMaTH4eCKUX (PaKTOPOB BHEUTHEH Cpeibl

4.2.1.1
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MOMYJICH, ITpecTaBlIeHBI B Tabmuie Al.

IIpunoxenne A

TexHuueckue XapaKTCPUCTUKU MHKPOKOHTPOJIICPOB, BXOAAIIHUX B COCTaB

Tabnuua Al — TexHu4eckue XapakTepuCTUKH MUKPOKOHTPOJIEPOB

XapakTepucTuka 3HaueHue
IIpoueccop He amxe ARM ® Cortex ® -M4
Pazpsanoctsb 32-pa3psigHOE MPOIECCOPHOE SAPO

Pa6ouas gactora, MI'1

He mmxe 100

CucteMHbIN TaiimMep

24-pa3psaHbIi

N3m.

/lucm

N° dokym.

Modn.

Nlama

Bcerpoennas namsate, MOaiiT, He MeHee 3
Amnanoro-mupoBoi mpeodpazoBaTeb Ectpb
Pazpemenne AL, Out 12
JlnanazoHn BxoaHoro Hanpsbkenus AL, 2,6-3,6
B
JlaTuuk Temreparypsl Ecthb
Hudpoananorosslit mpeodpazoBaTeb Ectb
(LTAIT)
E Pazpemenne LIAIL, 6ut 12
E BxoanI-BBIX0OA6I O0IIEr0 HA3HAYEHH, 100
! IIT, HE MEHEe
BHemHux auHUN npepeIBaHus 16
é Talimepsl JIBa 16-pa3psaIHbIX pacIIMPEHHBIX TailMepa,
; necsaTh 16-pa3psAHbIX 001X TaltMepoB
E Hezasucumeie IIIMM kanambl, mT 4
o Kontponnep uarepdeiica sukonepa Ha, ¢ 1ByMsl BXOJ1aMH, UCITOJIb3YIOIUMHU
g KBaJpaTypHBIA JE€KOJEP
§ Cropo:xeBoii Taiimep, IIT 2
= Yace! peansHoro Bpemenu (RTC) 32-pa3psaHblii CYETUUK C IporpaMMupyemMbiM 20-
o paspsAHBIM IpecKanepoM, QyHKIHeH
é’ CUTHAJM3aluu U PyHKIKEH IpephIBaHUS U
r§ pOOYKICHHS
=
S
]
=
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XapakTepucTuka

3HaueHue

Wntepoeiic 12C

He menee 2-x untepdeiico mmnsl 12C, ¢
MOJICP>KKOM KaK BEAYyILEro, Tak U BEOMOI0

pexuma, ¢ yactotoit 1o 1 MI'g

[TocnenoBarenbHbIN nepudepuitHbIi

unTepodeiic (SPI)

He menee 2-x unrepdeiicos SPI ¢ wacrotoit 1o 30
MI'n 1 moanepKKou Kak BEIyIIEro, TaK U
BEJIOMOT0 PEXXMUMOB, arnmapatHoro pacyera CRC
U aBTOMaTh4eckoi nposepkoii ommnbok CRC npu

nepenaye JaHHbIX

YHuBEpCaNbHbII CUHXPOHHBIN
ACUHXPOHHBIN PUEMHUK-NIEPEIATINK

(USART)

He menee 2-x

[TonmHOCKOpOCTHOM MHTEP(EIC
YCTPOMCTBA C YHUBEPCAIBbHOU

nocienoBarenbHoi mmHOK (USB)

Omun ¢ yactoToii 1o 12 Mbéwut/c,
BHYTpEHHUM TreHepaTopom 48 MI'w,

MOIJICPKUBAIOIINM paboTy 03 KpUCTAIOB

JlokanbHas cetb KoHTpoJuiepa (CAN)

Opnun unrepdeiic CAN 2.0 B ¢ yactoToii cBsi3u

1o 1 Mowut/c

3ammuieHHbId nHTEpQEC TIaThl

ugpoBoro BBoAa-BeiBoaa (SDIO)

[Tognepxka xocT-uHTEpDHEiica

SD2.0/SDIO2.0/MMCA4.2

KonTpomnep Baemnei namstu (EMC)

SRAM, SRAM-nakomnutenb, ROM u NOR-Flash,

NAND-¢dmm-namste, 16-0utHas MIMHA JTAHHBIX

PexxuM otimanku

ITocnenoBarenbHbli NPOBOJIHOU MOPT OTJIAAKU

JTAG (SWJ-DP)

N3m.
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IIpuioxenue b

CrpykTypa 06bekTHOro cioBapsi CANopen

Tabnuna b1 — OObekTHBIN CI0Baph

Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
0002 — OObeKT onpeeneHus Tumna integer8 RWR na —
integer8 RWW
Hcnons3yercs B KauecTBe
oOnekTa 3anonnenus PDO
0003 — OObeKT onpeneneHus Tuna integerl6 RWR na —
integer16 RWW
Hcnons3yeTcs B KauecTBe
oOwekTa 3anonnenus PDO
0004 — OOBbeKT onpeeneHus Tumna integer32 RWR na —
integer32 RWW
Hcnons3yercs B KauecTBe
oOnekTa 3anonnenus PDO
E 0005 — OObeKT onpeeneHus Tumna unsigned8 RWR na —
E unsigned8 RWW
= Hcnons3yercs B kKauecTBe
oOnekTa 3anonnenus PDO
éw 0006 — OOBeKT onpeeeHus TUMa unsigned16 RWR na —
= unsigned16 RWW
E Ucnonp3yercs B kauecTBe
s obbekra 3anonHenus PDO
g 0007 — OO0mwexT onpenenenus Tuna | unsigned3?2 RWR na —
EE’ unsigned3?2 RWW
Ucnonp3yeTcs B kauecTBe
= o0OwekTa 3anonuenust PDO
f 1000 — Tun yctpoiicTsa unsigned32 RO — —
E 1001 — Peructp ommbox unsigned8 RO hitc} —
; /lucm
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Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
1002 — Peructp craryca or unsigned32 RO na —
IIPOU3BOAUTEIIS YCTPOUCTBA
1003 — Crincox npenonpeaeaecHHbIX MaccuB — — —
oLIMO0K
1003 0 Yuciio 3aperucTpupOBaHHbIX 0-8 RW — —
ommnooK
1003 1-8 [Tone onucanust oMOKH unsigned32 RO — —
1005 — COB-ID o0nekTa unsigned32 RW — com*
cunxpoHusanuu SYNC
1006 — ITepuon oobexTa unsigned32 RW — com
CUHXPOHM3ALUU B
MHUKPOCEKYHJax
1007 — OKHO CUHXPOHHU3alLlUU B unsigned32 RW — com
MHUKPOCEKYHax
1008 — Ha3Banue ycTpoiicTBa oT vis-string RO — —
- POU3BOIUTEIS
f% 1009 — Bepcus «xenesa» vis-string RO — —
r§ YCTPOMCTBA OT
=
POU3BOUTENS
- 100A — Bepcus nporpamMmmHOro vis-string RO — —
= obecrieueHus yCTpoucTBa OT
Z- HPOM3BOIUTENS
= 100C — OxpaHHOE Bpems B unsigned16 RW — com
i MUITHCEKYHIaX
i 100D — MHOXUTENh BPEMEHH JKM3HU | unsigned8 RW — com
EE 1010 — CoxpaHeHue napameTpoB B MaccHB — — —
SHEPrOHE3ABUCUMOMN NaMATH
E 1010 0 Uwucno cyOnHnekcon 6 RO — —
- napaMmerpa
= 1010 1 CoxpaHUTh TapaMeTphI unsigned32 RW — —
; Nlucm
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Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
1010 2 CoxpaHuth unsigned32 RW — —
KOMMYHHUKAI[HOHHBIE
napameTpsl
1010 3 CoxpaHHTh MapaMeTPhI unsigned32 RW — —
HPUIOKEHUS
1010 4 — unsigned32 RW — —
1010 5 Coxpannts HOMep CAN-y3ma | unsigned3?2 RW — —
yCTpOMCTBA
1010 6 CoxpaHuTh UHAECKC OUTOBOM | unsigned32 RW — —
CKOPOCTH YCTpOWCTBA
1011 — BoccranoBienue 3HaueHAN MaccuB — — —
apaMeTpoB M0 YMOJTYAHUIO
1011 0 Yucno cyOMHIEKCOB 6 RO — —
napameTpa
1011 1 BoccranoButs 3Hauenus mo | unsigned32 RW — —
- YMOJTYAHHIO U1 TApaMETPOB
f% 1011 2 BoccranoButh 3HaueHus mo | unsigned32 RW — —
r§ YMOJTYaHHIO JIs
=
KOMMYHHUKAIIHOHHBIX
_ napamMeTpoB
= 1011 3 BoccranoButh 3HaueHus mo | unsigned32 RW — —
Z YMOJTYaHMIO [yl apaMeTpPOB
= HNPUIOKEHUS
i 1011 4 BoccranoButh 3HaueHus mo | unsigned32 RW — —
i YMOJTYAHHIO [T TAPaMETPOB:
3 1005h, 1014h, 1400hsublh,
1401hsublh, 1402hsublh,
£ 1403hsub1h, 1800hsublh,
E 1801hsublh, 1802hsublh,
= 1803hsublh
; /lucm
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Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
1011 5 Boccranosuts Homep CAN- | unsigned32 RW — —
y3J1a IO YMOTYaHHIO
1011 6 BoccraHoBuThE HHIOEKC unsigned32 RW — —
OMTOBOW CKOPOCTH T10
YMOJTYaHHUIO
1014 — COB-ID o6wsexkta EMCY unsigned32 RW — com*
1015 — Bpewmst mogaBnenus moceutok | unsigned16 RW — com
EMCY, xpatro 100 Mxc
1017 — [Tepuon cepamneOueHus B unsigned16 RW — com
MUITCEKYHIaX
(TTOCTaBIIHUK)
1018 — OOBbeKT uaeHTUPUKATUU 3aMnCh — — —
yCTpOMCTBA
1018 0 Yucno cyOMHIEKCOB 00BEKTA 4 RO — —
UIeHTU(DUKAITAN
o 1018 1 VHHKaIbHBIN KO, unsigned32 RO — —
r% IIPUCBOEHHBIN
S TIPOM3BOJIUTEIIO YCTPOHCTBA
- 1018 2 Konx n3nenus, 3agaBaeMblIi unsigned32 RO — —
- IIPOU3BOJUTENIEM YCTPOUCTBA
= 1018 3 Bepcus ycrpoiictsa, unsigned32 RO — —
Z- 3aJjaBaeMasi IpOU3BOJUTENIEM
= 1018 4 Cepuiinblii HOMep unsigned32 RO — —
i YCTPOMWCTBA, 3a1aBaEMbIil
i MIPOU3BOIUTEIIEM
CFE 1019 — 3HauEHUE MEePENOJHEHUS unsigned8 RW — com
SYNC-cueruuka
E 1029 — [Tosenenue CAN ycrtpoiicTBa MacCHB — — —
- IIPY BOBHUKHOBEHUHU OIINOOK
E 1029 0 Yucno KJ1accoB OUIMOOK 1 RO — —
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1029 1 [ToBenenue mpu unsigned§ RW — com
KOMMYHHUKAIIHOHHOH OIIMOKe
11FO0 — [Tapametprsl CAN-cereit MacCHB — — —
11F0 0 Yucno napamerpoB CAN- 4 RO — —
ceren
11F0 1 burtoBas macka ¢usnueckux | unsigned8 RO — —
CAN-ceteit
11F0 2 buroBast Macka cBOOOTHBIX unsigned8 RO — —
CAN-cereii
11F0 3 burtoBas macka pabounx unsigned8 RO — —
CAN-cereit
11F0 4 Howmep aktuBHoit CAN-cetn | unsigned8 RO — —
(0-7)
1200 — SDO-napameTpsl cepBepa 3amucCh — — —
1200 0 Yucno cybunaexcos SDO- 2 RO — —
o napameTpa
f% 1200 1 COB-ID ot Kimuenta —> unsigned32 RO — —
r§ Cepsepy (npuem)
- 1200 2 COB-ID ot CepBepa —> unsigned32 RO — —
= Knuenty (nepenaua)
= 1300 — Craryc mmpoKkoBemareapHoi | unsigned8 RO — —
Z‘ GFC xoMmaHgbI
= 1301 — KoMMyHMKamoHHbII 3aMKCh — — —
i napametp nepsoro SRDO
i 1301 0 Yucno cyounnekcoB SRDO 6 RO — —
& napameTpa
1301 1 Hampagiienne nepenaun unsigned8 | RO/RW | — —
£ SRDO
E
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1301 2 [Tepuon o6HOBIEHUS unsigned16 | RO/RW | — —
nepenasaemMoro SRDO
OxpaHHOE BpeMs IIUKIa
0€30IaCHOCTH IUIS
npuHuMaeMoro SRDO
1301 3 Bpewms nocroseproctrt SRVT | unsigned8 | RO/RW | — —
11t npuarMaemoro SRDO
1301 4 Tun nepexaun SRDO unsigned8 | RO/RW | — —
1301 5 COB-ID 1 (SRDO B unsigned32 | RO/RW | — —
OCHOBHOM (popmare)
1301 6 COB-ID 2 (SRDO B unsigned32 | RO/RW | — —
MOOUTHO-UHBEPTUPOBAHHOM
¢dopmare)
1302 — KomMyHUKallMOHHBIN 3aIuCh — — —
napameTp BToporo SRDO
o 1302 0 Yucno cybunnexcoB SRDO 6 RO — —
r% napameTpa
r% 1302 1 Hamnpasnenue nepenaun unsigned8 | RO/RW | — —
- SRDO
_ 1302 2 [lepron oOHOBNICHUS unsigned16 | RO/RW | — —
= nepenaBaemoro SRDO
i OxpaHHOE BpeMms ITUKIa
= 0e30MacHOCTH I
i npurumaemoro SRDO
i 1302 3 Bpewms nocroseproctrt SRVT | unsigned8 | RO/RW | — —
5
o] Jutst ipuHIMaemMoro SRDO
1302 4 Tun nepenaun SRDO unsigned8 | RO/RW | — —
S 1302 5 COB-ID 1 (SRDO B unsigned32 | RORW | — | —
E OCHOBHOM (popMmare)
=
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1302 6 COB-ID 2 (SRDO B unsigned32 | RO/RW | — —
NMOOUTHO-UHBEPTUPOBAHHOM
dhopmare)
1381 — [TapameTpsl oTOOpakeHUs MAacCHUB — — —
SRDO 1
1381 0 Y 1BOEHHOE YHUCIIO 0-16 RO/RW | — —
NPUKIIAJHBIX 00BEKTOB
1381 1-16 Otobpaxaemble SRDO unsigned32 | RO/RW | — —
OOBEKTHI:
HE4ETHBIE CYOMHICKCH — B
OCHOBHOM (opmate, YETHbIE
CyOMHIEKCHI — B MIOOUTHO-
WHBEPTHPOBaHHOM (hopmare
1382 — [TapameTpsr 0TOOpaskeHUs MaccuB - — —
SRDO 2
5 1382 0 Y IBOGHHOE YHCII0 0-16 RO/RW — —
r% MPUKJIATHBIX O0BHEKTOB
S 1382 1-16 Orobpaxaembie SRDO unsigned32 | RO/RW | — —
- OOBEKTHI: HEUETHBIE
- CyOMHIEKCHl — B OCHOBHOM
= ¢dopmare, u€THBIC
i CyOMHIEKChI — B MOOUTHO-
= WHBEPTUPOBAHHOM opmare
= 13E0 — JlonosIHUTENbHBIE unsigned8 | RO/RW | — —
e§ napametpsl GFC xomaH b1
c% 13E1 — PaGounii craryc 6e3onmacHoro | unsigned8 RO — —
MPOTOKOJIA
% 13FE — Kondurypamus SRD unsigned8 | RO/RW | — —
E YCTpPOMCTBA JOCTOBEPHA
E 13FF — [Toamucu SRDO nmapameTrpoB MAacCCUB — — —
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13FF 0 Uucno SRDO 2 RO — —
13FF 1-2 Moamucek (CRC) SRDO unsigned16 | RO/RW | — —
rapaMeTpoB
1400 — KoMMmyHuKaImoHHbBIE 3aIUCh — — —
napaMeTpsl IPUHAMAEMOTO
PDO 1 (RPDO 1)
1400 0 Yucno cyounnekco RPDO- 5 RO — —
napamerpa
1400 1 COB-ID RPDO 1 unsigned32 RW — com*
1400 2 Tun nepexaun RPDO unsigned8 RW — com
1400 3 Bpewms nonasnenust PDO- unsigned16 RW — —
nocbuloK. He nenomnp3yercs
it RPDO.
1400 4 3ape3epBUpOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
o 1400 5 TaiimMep coObITHS B unsigned16 RW — com
r§ MUJUTUCEKYHAAX
f§ 1401 — KoMMyHuKanImOHHbBIE 3aIUCh — — —
- napaMeTpsl IPUHAMAEMOTO
= PDO 2 (RPDO 2)
% 1401 0 Yucno cyounnekco RPDO- 5 RO — —
Z napamerpa
= 1401 1 COB-ID RPDO 2 unsigned32 | RW | — | com*
i 1401 2 Tun nepexaun RPDO unsigned8 RW — com
2 1401 3 Bpewms nonasnenust PDO- unsigned16 RW — —
o nocbulok. He nucnons3yercs
it RPDO.
E 1401 4 3ape3epBUpOBaH IS unsigned8 RW — —
E COBMECTHUMOCTH
=
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1401 5 Taiimep coObITHS B unsigned16 RW — com
MWITHCEKYHIaX
1402 — KomMyHHKaMOHHBIE 3aIiCh — — —
napaMeTpbl IPUHUMAEMOT0
PDO 3 (RPDO 3)
1402 0 Yucno cybunaexcoB RPDO- 5 RO — —
napameTpa
1402 1 COB-ID RPDO 3 unsigned32 RW — com*
1402 2 Tun nepegauun RPDO unsigned8 RW — com
1402 3 Bpewmst nonasnenns PDO- unsigned16 RW — —
noceutok. He ncnosnp3yercs
mist RPDO.
1402 4 3ape3epBUPOBaH s unsigned8 RW — —
COBMECTHUMOCTH
1402 5 Taiimep coObITHS B unsigned16 RW — com
- MUITHCEKYHIaX
f% 1403 — KommyHMKanmoHHbIE 3aMKUCh — — —
r§ napaMeTpbl IPUHUMAEMOTO
- PDO 4 (RPDO 4)
= 1403 0 Yucno cybunnexcoB RPDO- 5 RO — —
= napameTpa
Z 1403 1 COB-ID RPDO 4 unsigned32 RW — com*
= 1403 2 Tun nepenaun RPDO unsigned8 | RW | — | com
i 1403 3 Bpems nonasnenust PDO- unsigned16 RW — —
2 nockutokK. He ncnosnp3yercs
@ g RPDO.
1403 4 3ape3epBUPOBaH s unsigned8 RW — —
E COBMECTHUMOCTH
- 1403 5 Taiimep coObITHS B unsigned16 RW — com
& MWITHCEKYHIaX
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1600 — [TapameTp oToOpakeHus 3aMuCh — — —
RPDO 1
1600 0 Uucno otobpaskaemMbIx 0-8 RW — com
00BEKTOB
1600 1-8 OTtob6paxaemble RPDO- unsigned32 RW — com
00BEKTHI
1601 — [TapameTp oToOpakeHus 3amucCh — — —
RPDO 2
1601 0 Yucno oToOpaxaeMbix 0-8 RW — —
00BEKTOB
1601 1-8 Orobpaxaembie RPDO- unsigned32 RW — com
00BEKTHI
1602 — [TapameTp oToOpakeHHs 3alHCh — — —
RPDO 3
1602 0 Yucno oToOpaskaeMbIxX 0-8 RW — —
o 00BEKTOB
f% 1602 1-8 Oto6paxkaempie RPDO unsigned32 RW — com
r§ 00BEKTHI
=
1603 — [TapameTp oToOpakeHus 3aMucCh — — —
= RPDO 4
2 1603 0 Uwucno otobpaskaemMbIx 0-8 RW — —
Z 00BEKTOB
= 1603 1-8 Otobpaxaembie RPDO unsigned32 RW — com
i 00BEKTHI
i 1800 — KommyHuKanmoHHbIe 3aIucCh — — —
& napaMeTpsl IepeaBaeMoro
PDO 1 (TPDO 1)
E 1800 0 Yucno cyounnekcos TPDO- 6 RO — —
- napaMmerpa
& 1800 1 COB-ID TPDO 1 unsigned32 RW — com*
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1800 2 Tun nepenaun TPDO unsigned8 RW — com
1800 3 Bpewms nonasnenus PDO- unsigned16 RW — com
MOCBUIOK, KpaTHO 100 MKC
1800 4 3ape3epBUpOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
1800 5 TaiimMep coObITHS B unsigned16 RW — com
MWIIMCEKYHAAaX
1800 6 CraproBoe 3HaueHne SYNC- | unsigned8 RW — com
CUETYHKA
1801 — KomMyHHKaMOHHBIE 3aIuCh — — —
napaMeTpsl epeJaBaeMoro
PDO 2 (TPDO 2)
1801 0 Yucno cyobunaexcos TPDO- 6 RO — —
napameTpa
1801 1 COB-ID TPDO 2 unsigned32 RW — com*
o 1801 2 Tun nepexaun TPDO unsigned8 RW — com
f§ 1801 3 Bpewmst nonasnenns PDO- unsigned16 RW — com
r§ NOCBLIOK, KpaTHO 100 MKC
- 1801 4 3ape3epBUPOBaH s unsigned8 RW — —
= COBMECTHUMOCTH
= 1801 5 Taiimep coObITHS B unsigned16 RW — com
Z MWIIHCEKYHAAaX
= 1801 6 CraproBoe 3Hauenne SYNC- | unsigned8 RW — com
i CYETYHKA
i 1802 — KommyHuKanmoHHbIe 3aIuCh — — —
3 napaMeTpsl IepeaBaeMoro
PDO 3 (TPDO3)
E 1802 0 Yucno cyounnekcos TPDO- 6 RO — —
- napameTpa
g 1802 1 COB-ID TPDO3 unsigned32 RW — com*
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1802 2 Tun nepenaun TPDO unsigned8 RW — com
1802 3 Bpewms nonasnenus PDO- unsigned16 RW — com
MOCBUIOK, KpaTHO 100 MKC
1802 4 3ape3epBUpOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
1802 5 Taiimep coObITHS B unsigned16 RW — com
MWIIMCEKYHAAaX
1802 6 CraproBoe 3HaueHne SYNC- | unsigned8 RW — com
CUETYHKA
1803 — KomMMyHMKanmoHnHble 3aIuch — — —
napaMeTpsl epeJaBaeMoro
PDO 4 (TPDO 4)
1803 0 Uucno cyounnexkcoB TPDO- 6 RO — —
napameTpa
1803 1 COB-ID TPDO 4 unsigned32 RW — com*
o 1803 2 Tun nepexaun TPDO unsigned8 RW — com
f§ 1803 3 Bpewms nonasnenus PDO- unsigned16 RW — com
r§ NOCBLIOK, KpaTHO 100 MKC
- 1803 4 3ape3epBUpPOBaH I unsigned8 RW — —
= COBMECTHUMOCTH
= 1803 5 Taiimep coObITHS B unsigned16 RW — com
Z MWIIHCEKYHAAaX
= 1803 6 CraproBoe 3Hauenne SYNC- | unsigned8 RW — com
i CYETYHKA
2 1A00 — [TapameTp oToOpakeHus 3amucCh — — —
3 TPDO 1
1A00 0 Uwucno otobpaskaemMbIx 0-8 RW — —
E 00BEKTOB
- 1A00 1-8 Otob6paxaembie TPDO unsigned32 RW — com
£ 00BEKTHI
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1A01 — [TapameTp oToOpakeHus 3aMuCh — — —
TPDO 2
1A01 0 Yucno oToOpazkaeMbIxX 0-8 RW — —
00BEKTOB
1A01 1-8 Otob6paxaemble TPDO unsigned32 RW — com
00BEKTHI
1A02 — [TapameTp oToOpakeHus 3amucCh — — —
TPDO 3
1A02 0 Yucno oToOpaxaeMbix 0-8 RW — —
00BEKTOB
1A02 1-8 Orobpaxaembie TPDO unsigned32 RW — com
00BEKTHI
1A03 — [TapameTp oToOpakeHHs 3alHCh — — —
TPDO 4
1A03 0 Yucno oToOpaskaeMbIxX 0-8 RW — —
o 00BEKTOB
f% 1A03 1-8 OTtob6paxaemsie TPDO unsigned32 RW — com
r§ 00BEKTHI
=
2000 — ArnmnaparHas KoH(UTyparus MaccHB — — —
= YCTpOHCTBA
2 2000 0 Yucno KoHpUTYpamOHHBIX 4,7 RO — —
Z apaMeTpoB
= 2000 1 Yucio BXoAHBIX IU(PPoBBIX | unsigned8 RO — —
i 0J10KOB 110 § OUT
2 2000 2 Yuciio BEIXOAHBIX TU(POBBIX | unsigned8 RO — —
3 0JI0KOB 1O 8 OUT
2000 3 Uucino aHaIoroBbIX BXOA0B unsigned§ RO — —
E 2000 4 Ywciio aHaIOTOBBIX BRIXOJIOB | unsigned8 RO — —
- 2000 5 WNupnekc Thna ycTpoiicTBa unsigned8 RO — —
£ aHaJIOTOBOTO BBO[a-BbIBOJIA
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2000 6 Pa3psaHOCTE aHAIOTOBBIX unsigned8 RO — —
BXOJIOB
2000 7 Pa3psaHocTh aHANOrOBBIX unsigned8 RO — —
BBIXOJIOB
2001 — WNunexc nnana3zona MAacCCHB — — —
aHAJIOTOBOTO BBOJIA
2001 0 Yuc10 aHAJIOTOBEIX BXOJIOB 8 RO — —
2001 1-8 WNunekc nnamna3oHa miist unsigned§ RO — —
AHaJIOTOBBIX BXOJAOB 1-8
2002 — WNupaexc 9acToThl BRIOOPKH MAacCHUB — — —
(commumpoBanus) mist AT
aHAJIOTOBBIX BXOJIOB
2002 0 Hucno aHanOroBbIX BXOJ0B 8 RO — —
2002 1-8 WNHpekc 4acToThl BHIOOPKH unsigned§ RO — —
s ALIT anamoroBsix
5 BX0J0B 1-8
5
© 2008 — Nunexc quamazona MacCHB — — —
r§ aHAJIOTOBOTO BBIBOJA
- 2008 0 Yuco aHaJIOTOBBIX BBIXOJ0B 8 RO — —
= 2008 1-8 WNunekc nuamnazona amis unsigned§ RO — —
% AHAJIOTOBBIX BBIXOIOB 1-8
z 2010 — CocrosiHre UPPOBBIX MaccuB — — —
= BBIXOJIOB 110 8 OUT
i 2010 0 Yucno nudpoBHIX BEIXOIOB 1-2 RO — —
2 o § our
s 2010 1-2 CocrosiHre UPPOBBIX unsigned8 RO — —
BBIXOJIOB
E 2011 — Bpewmst mogaBnenus moceutiok | unsigned16 RW — com
- EMCY npu K3 undposbix
= BBIXOJIOB
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2012 — Macka hopMupoBaHus MaccHB — — —
EMCY npu K3 qs
U(PPOBBIX BBIXOJIOB 1O 8 OUT
2012 0 Ywucno mudpoBbIX BEIXOIOB 1-2 RO — —
no 8 our
2012 1-2 Macka popmupoBaHus unsigned8 RW — com
EMCY
2018 — CocTosiHME aHAJIOTOBBIX unsigned8 RO — —
BBIXOJIOB
2019 — Bpewms nonasnenus nockuiok | unsigned16 RW — com
EMCY pn1g aHanoroBnIx
BBIXOJIOB
201A — Macka popmupoBaHus unsigned8 RW — com
EMCY npu K3 mst
aHAJIOTOBBIX BBIXOJIOB
o 201B — Macka hopMupoBaHus unsigned§ RW — com
r§ EMCY npu obpsiBe 1enu ass
rg AQHAJIOTOBBIX BBIXOJIOB
- 2020 — ConocraBnenue GpU3NIECKUX MaccHB — — —
_ U JIOTUYECKUX CYETYHKOB
= 2020 0 Yucno noruyeckux 6 RO — —
Z CYETYHUKOB
= 2020 1-6 Howmep ¢dusnueckoro unsigned§ RW — —
i CUETYHKA
i 2021 — 3HaueHUs JTIOTMYECKUX MacCHB — — —
3 CYETYHUKOB
2021 0 Yucno 1oru4ecKkux 6 RO — —
% CYETYHKOB
E 2021 1-6 3HadeHne JIOrMIECKOTO unsigned32 RO na —
2 CUETYHKA
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2022 — Macka cOpoca (06HyneHus1) | unsigned16 WO na —
(U3UYECKUX CUCTIUKOB
2030 — Wnpaexc Taiimepa CKOpOCTH MaccuB — — —
n3MeHeHus 3HaueHus LIATL
2030 0 Yucio aHaJIOTOBBIX BEIXOJ0B 8 RO — —
2030 1-8 WNHupekc Taitmepa CKOpOCTH unsigned8 RW — app
n3MeHeHus 3HaueHus LATL
JUTSL aHAJIOTOBBIX BBIXOJIOB 1-
8
2031 — Nupexe mara ckopocTu MacCHUB — — —
n3MeHeHus 3HaueHus LIATL
2031 0 Yuco aHaJIOTOBBIX BBIXOJ0B 8 RO — —
2031 1-8 WNupaexc mara ckopocTu unsigned8 RW — app
n3MeHeHus 3HaueHus AT
JUISL aHAJIOTOBBIX BBIXOJIOB 1-
o 8
r§ 2110 — Homep CAN-y3na mns unsigned8 RW — sub5
S COXPaHEHHs B
= )
HHEPrOHE3aBUCUMON MaMSITH
_ 2111 — WNnpexc 6uToBOM CKOPOCTH unsigned8 RW — sub6
= JUISL COXpaHEHMSI B
Z SHEPrOHE3aBUCUMOUN MaMATH
= 2402 — UreHue u nepeycTaHOBKa MaccHB — — —
i (U3NIECKUX CYCTUYMKOB
i 2402 0 Yucno ¢pusngecknx 8,16 RO — —
2 CUETYHKOB
2402 1-16 UreHue 1 nepeycTaHoB unsigned32 RW — —
E ¢uznyeckux cueTyukoB 1-16
E
8
=
e
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HNunexc

(hex)

Cy0-
MHJIEKC

(hex)

Ha3zBanne o0bexTa

Twum nin
uana3oH

JTAHHBIX

Tun

JIOCTyIa

PDO
Srdo

Coxpa-

HCHHC

2421

Macka paspereHus
IIpepbIBaHUs IS

(PUBUYECKUX CUETUYHNKOB

MaCCuB

2421

Yucno puznveckux

CUCTUYHNKOB

8,16

RO

2421

1-16

Macka pa3pereHus
MpEPBIBAHUS JJIS

bu3HIecKuX cueTYuKoB 1-16

unsigned§

RW

app

2422

Macka c4eTUnKOB, I
KOTOPBIX MPOU30LLUIO0
npepsiBanue. Kaxaomy
CYETYUKY COIIOCTABIIEH OJUH

OUT MacKHU.

MacCCuB

2422

Yucno 32-pa3psiiHbIX OAHKOB
MCTOYHHUKOB NPEPBIBAHUS

CUCTUYHNKOB

RO

2422

[TepBsIif 6aHK UCTOYHUKOB
MIPEPHIBAHMS TSI CYETIUKOB

1-16

unsigned32

RO

2423

O0wiee pasperieHue

npepbiBaHus JJIs1 CACTUUKOB

boolean

RW

com

2424

BepxHsa ycraBka
IIpEephIBaHMs U1

(1)I/I3I/IIIGCKI/IX CUCTUYHNKOB

MacCCHB

2424

Yucno pusuaeckux

CUCTUYHNKOB

8,16

RO

2424

Bepxuss yctaBka

NIpEPBIBAHUS JJIs

¢uznyeckux cueTyukoB 1-16

unsigned32

RW

app
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[ponomkenue Tabnuist b1

000 «I'K MOMK»

Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
2426 — YcraBka pa3HOCTH MaccuB — — —
BO3HHKHOBEHUS MPEPHIBAHUS
JUIsl PU3NYECKUX CUETYMKOB.
2426 0 Yucno puznveckux 8, 16 RO — —
CUETYMKOB
2426 1-16 VYcraBka pazHocTu unsigned32 RW — app
BO3HUKHOBEHUS IPEPHIBAHMUS
JUTsE PU3NYECKUX CUETUYMKOB
1-16
6000 — Urenue uuppoBbIX BXOI0B MaccuB — — —
1o 8 our
6000 0 Yucno undpoBbIX BXOAOB IO 1-2 RO — —
8 our
6000 1-2 UreHnne mupoBEIX BXOJIOB, unsigned8 RO na —
Bcero 1o 16 our
o 6002 — NuBepcus ypoBHs nudpoBbIX MaccHB — — —
r§ BXOJOB IO 8 OUT
r% 6002 0 Ywucno mudpoBbIX BXOJIOB 10 1-2 RO — —
- 8 our
_ 6002 1-2 WuBepcus ypoBHs UQpoBbIX | unsigned8 RW — app
% BXO0B, BCero A0 16 6ur
z 6005 — O6miee pasperieHne boolean RW — com
= TpepbIBaHus 15 HUPPOBBIX
i BXOJIOB
i 6006 — Macka npepbIBaHUs 110 MaccuB — — —
EE T000MYy H3MEHEHHIO
JIOTUYECKOTO YPOBHS 8
% OUTOBBIX BXOJIOB
E 6006 0 Ywucio mudpoBbIX BXOJIOB 10 1-2 RO — —
2 8 our
; /lucm
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[ponomkenue Tabnuist b1

000 «I'K MOMK»

Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
6006 1-2 Macku npepbiBaHus 110 unsigned§ RW — app
11000My U3MEHEHUIO, BCETO
no 16 oéur
6007 — Macka npepbIBaHus 110 MAacCHUB — — —
MU3MEHEHUIO YPOBHS 8
OUTOBBIX BXOJIOB C
JIOTUYECKOTO HYJI Ha
JIOTUYECKYIO €TUHUILY
6007 0 Yucno uudpoBbIX BXOAOB IO 1-2 RO — —
8 our
6007 1-2 Macku npepbIBaHUs 110 unsigned8 RW — app
m3MmeHenuio 0 —> 1, Bcero
1o 16 our
6008 — Macka npepbIBaHUs 110 MaccuB — — —
W3MEHEHUIO YPOBHSA &
5 OUTOBBIX BXOJIOB C
E JIOTUYECKON €IMHUILIBI HA
r% JIOTUYECKHI HOJIb
= 6008 0 Ywucio mudpoBbIX BXOJIOB 10 1-2 RO — —
_ 8 our
= 6008 1-2 Macka npepbIBaHMsI 110 unsigned8 RW — app
i m3MeHeHuio 1 —> 0, Bcero
= 1o 16 our
% 6200 — 3anuch UGPOBBIX BHIXOJOB MAacCCHB — — —
% o 8 our
5
o) 6200 0 Ywucno mudpoBbIX BEIXOIOB 1-2 RO — —
no § our
% 6200 1-2 3anuch HU(pPOBBIX BHIXOAOB, | unsignedy RWW na app
E Bcero 10 16 our
=
; /lucm
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[ponomkenue Tabnuist b1

000 «I'K MOMK»

Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
6202 — NuBepcus ypoBHs nu(poBBIX MaccHB — — —
BBIXOJIOB IO 8 OHT
6202 0 Yucno nudpoBHIX BEIXOIOB 1-2 RO — —
o § our
6202 1-2 NuBepcus ypoBHs uudpoBsix | unsigned8 RW — app
BBIXOJZIOB, BCEro 10 16 our
6206 — Pexxum ommOku 1utst MAacCHUB — — —
U(GPOBBIX BBIXOJOB MO 8 OUT
6206 0 Yucno nudpoBhIX BEIXO0B 1-2 RO — —
o 8 our
6206 1-2 Pexxum ommbOku 1iudpoBbIx unsigned8 RW — app
BBIXOJIOB, BCETO 10 16 OUT
6207 — 3HaueHue npu MaccuB — — —
BO3HMUKHOBEHHUH OIINOKH IS
BBIXOJIOB 110 8 OUT
o 6207 0 Yucno nudpoBBIX BBIXOIOB 1-2 RO — —
r§ o 8 our
r§ 6207 1-2 3HadeHHE MPHU OIMHUOKE JIJIst unsigned8 RW — app
- UG POBBIX BBIXOOB, BCETO
= 1o 16 our
= 6208 — Macka ¢unbTpa UTst BEIXOJI0B MacCHB — — —
Z o § our
= 6208 0 Yucno uudpoBbIX BBIXOIOB 1-2 RO — —
i no 8 our
2 6208 1-2 Macka ¢unbTpa 11 unsignedS8 RW — —
o UG POBBIX BBIXOOB, BCETO
1o 16 our
% 6401 — Urenue 16-pa3psaHbix MacCHB — — —
E aQHAJIOTOBBIX BXOJIOB
E 6401 0 Yucao aHaJIOTOBBIX BXOJIOB 8 RO — —
; Nlucm
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[ponomkenue Tabnuist b1

000 «I'K MOMK»

Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
6401 1-8 Urenune 16-pa3psaaHbIx integer16 RO na —
aHAJIOTOBBIX BXO/OB 1-8
6403 — YreHne aHaJI0rOBBIX BXOIOB MaccuB — — —
B (popmaTe ¢ ruraBaromei
TOYKOU
6403 0 Yucto aHAJIOTOBBIX BXO0OB 8 RO — —
6403 1-8 YreHne aHAJIOTOBBIX BXOJIOB real32 RO na —
1-8 B popmarte ¢ maBarornieit
TOYKOU
6411 — 3anuch 16-pa3psaHbIX MacCHB — — —
AQHAJIOTOBBIX BBIXO/IOB
6411 0 Yuco aHaJIOTOBBIX BBIXOJ0B 8 RO — —
6411 1-8 3anuck 16-pa3psaHbIx integer16 RWW na app
AHAJIOTOBBIX BBIXOIOB 1-8
6421 — Macka pa3penieHus MaccHB — — —
- MIPEPBIBAHMS JIJIsI aHATIOTOBBIX
5
© BXOJIOB
jun }
r§ 6421 0 Yuc10 aHAJIOTOBEIX BXOJIOB 8 RO — —
 —
6421 1-8 Macka pa3pemieHus unsigned§ RW — app
= MIPEPBHIBAHMUS JIJIsI aHATIOTOBBIX
nw
= BXO/0B 1-8
z 6422 — Macka aHaJIoroBEIX BXOJIOB, MAacCHUB — —
T
=
MO0 KOTOPBIM MPOHU3OILIO0
= npepeiBanue. Kaxaomy
[(=n)
pu
- aHaJIOTOBOMY KaHAITy
=]
o) COIIOCTABJICH OJIUH OUT
MAacCKH.
% 6422 0 Yucno 32-pa3psiiHbIX OAHKOB 1 RO — —
m
- HCTOYHUKOB MPEPHIBAHUS
=
 —
=
(e}
o
[ —
o /lucm
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[ponomkenue Tabnuist b1

000 «I'K MOMK»

Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JAHHBIX
6422 1 [lepBbIit 6aHK MCTOUHUKOB | unsigned3?2 RO — —
MPEPHIBAHS AaHATIOTOBBIX
BX0/0B 1-8
6423 — O6miee pasperieHne boolean RW — com
MIPEPBIBAHMS JIJIsl aHATIOTOBBIX
BXOJIOB
6424 — [lenouncnennas BepxHss MAaCCHUB — — —
yCTaBKa BO3HUKHOBEHUS
MpPEepPHIBaHMs OT aHAJIOTOBBIX
BXOJIOB
6424 0 Uwucio aHaIoroBbIX BXOAOB 8 RO — —
6424 1-8 3HaueHue BEPXHEN YCTaBKU integer32 RW — app
JUTSL aHAJIOTOBBIX BXO/OB 1-8
6425 — [lemouncnenHas HUKHSISA MacCHUB — — —
yCTaBKa BO3HUKHOBEHUS
5 MIPEepPBHIBaHMS OT aHAJIOTOBBIX
5
© BXOJIOB
jun }
S 6425 0 Yucno aHaJoroBbIX BXOI0B 8 RO — —
 —
6425 1-8 3HaueHue HWKHEN YCTaBKU integer32 RW — app
. I aHAJIOTOBBIX BXOIOB 1-8
=
nw
=k 6426 — Be33nakoBast ycTaBka MaccuB — — —
= .
o aOCOJIIOTHON Pa3HOCTH
T
=
BO3HUKHOBEHUS IPEPHIBAHUS
= OT aHAJIOTOBBIX BXOJIOB
[(=n)
pu
z 6426 0 Yucno aHaJoroBbIX BXO0B 8 RO — —
=]
o 6426 1-8 3Ha4YCHUE YCTaBKU unsigned32 RW — app
a0COMIOTHON pa3HOCTH
o
E aHaJIOTOBBIX BXOAOB 1-8
m
s
=
(e}
o
 —
=
(e}
o
[ —
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[ponomkenue Tabnuist b1

000 «I'K MOMK»

Wnpeke | Cy6- Ha3zBanue oO6bekra Tun wnu Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyna | Srdo | HeHue
(hex) JTAHHBIX
642E — Benuunna cMmemienus st MAacCCHB — — —
AQHAJIOTOBBIX JAaHHBIX B
dbopmarte ¢ mIaBaromei
TOYKOU
642E 0 Yucao aHaJIOTOBBIX BXOJIOB 8 RO — —
642E 1-8 BennuuHa cMelenus 1uis real32 RW — app
aHaJOrOBBLIX BXOJOB 1-8
642F — Macmrabupyromuit MaccHB — — —
MHOHUTENb JIJIs1 aHAJIOTOBBIX
JaHHBIX B popmare C
TUTaBAIOIIECH TOUKOM
642F 0 Yucao0 aHaJIOTOBBIX BXOJIOB 8 RO — —
642F 1-8 Macurabupyromui real32 RW — app
MHOKHTEITb JIJIST aHAJIOTOBBIX
BXOJ0B 1-8
o 6443 — Pexum om0k mis MAacCCHB — — —
S
S AHAJIOTOBBIX BBIXOJIOB
s
r% 6443 0 Yuciio aHAJIOTOBEIX BEIXOI0B 8 RO — —
 —
6443 1-8 Pexxum ommbku amnst unsigned§ RW — app
. aHaJIOTOBBIX BEIXOA0B 1-8
=
oo
=k 6444 — IlenouucneHHoe 3HAUYCHUE MacCHB — — —
=
< AQHAJIOTOBBIX BBIXOJIOB TIPH
=
OIINOKE
c? 6444 0 Yuci1o0 aHAJIOrOBBIX BEIXOZIOB 8 RO — —
[Neu]
I
2 6444 1-8 [lemounciaeHHOe 3HaYEHNE integer32 RW — app
S
faal AHAJIOTOBBIX BBIXOMOB 1-8
pu OIuoOKe
o
E
=)
m
)
c
m
o
 —
<
m
o
[
o /lucm
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JUCT PETUCTPAIIUU UBMEHEHU

HN3me Howmepa ctpanui/ muctoB Bcero Homep | Bxoapsmwmit | Iloamm Hata
HeHd | Msme | 3amen | HoBbl | AHHy | JIUCTOB B | JOKYM HOMED Ch
€ HECHH C€HHEI X JIpoB | AOKYMCH CHTa COIIpOBOAUT
BIX X AHHBI T€ eJILHOTO
X JIOKYMEHTa
]
=
=)
m
s
=
s
o
 —
<
oo
N
m
=
=
I
=
=
=
I
s
=
[w)
o
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o
E
=)
m
)
c
m
o
 —
=
m
o
[
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