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000 «I'K MOMK)»

Ha3naueHue u cocTaB JOKYMeHTA

JlaHHBI JOKYMEHT TpPENCTaBiseT cO0OM PYKOBOJCTBO IO SKCIUTyaTalluH,
pazpaboranHoe st BeruuciauTeapHoro Mmoayisi N1CP104 (najee — BoIYMCIUTEIBHBIN
MOJIyJIb, U3JIeTHe, 000PYy/I0BaHKE) B COCTaBE MPOTPAMMHO-TEXHHUUYECKOTO KOMILJIEKCa
«TUTAH KOHTPOJI 1000» (manee — IITK «TUTAH KOHTPOJI 1000»).
PykoBOACTBO COJIEPAKUT TEXHUUECKUE XaPAKTEPUCTUKU U CBEJICHUS], HEOOXOAUMBIE JJIs
KOH(PUTYpUPOBAaHMUS M OKCIUTyaTaluu BbIYHCIUTENbHOTO Moayis NI1CP104 TITK
«TUTAH KOHTPOJI 1000».

Tpebdyemblii ypoBeHb CHENHAJbHOM MOATOTOBKH OO0CIY:KHBAIOLIEr0
nmepcoHaja

[lepconany, gomymeHHOMY K paboTe ¢ BeIYHCIUTENbHBIM MoaysneM N1CP104,
HEO0OXOIMMO MPOUTH CTICIIMAIBHYIO MOJATOTOBKY, IMIPEAYCMOTPEHHYIO OpraHu3aluei, u
03HAKOMHUTHCS CO CIEAYIOIUMHU JOKYMEHTAMU:

1. MO®PVY .424257.002P5 Beruucnurensubil moayiis N1CP104. PykoBoacTso no
AKCILTyaTaluu.

JlomoJIHMTEJIbHBbIE CBEIeHUS

Borauciaurensusii Mmoaysib N1CP104 moxket nmocraBiaTrhesa kak B coctae IITK
«TUTAH KOHTPOJI 1000», Tak 1 otaenbHO. J1jis yueTa BCEX BO3MOKHBIX BApUAHTOB
BBOJIUTCSI KOJUPOBKA, OMPEEIAIONIasi TOProBOE HAMMEHOBAHUE:

NIIT TT X KK ,rnme

NII - tun nporpammHo-TexHuyeckoro kommiekca (I1TK):
N1 - ITK«THUTAH KOHTPOJI 1000»;
TT - Tuno Momyns:
CP - BBIYHCIHUTENBHBIA MOMIYJIb;
X - peBu3Ms MOAYJS, MOXKET IPUHUMATD JHOObIC 3HAUCHMUS;
KK - KOJum4ecTBO KaHAJIOB MM NOPTOB MOIYJIS.
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1 Onucanue u padora

Boruucnurensubiii Moayis N1CP104 npeana3znaueH st coopa U oOpabOTKH
uHpOpMallMK C TMEPBUYHBIX JATYUKOB, (POPMHUPOBAHUS CUTHAJIOB YyMIpPaBJICHUS B
COOTBETCTBUM C 3aJIaHHBIMU aJTOpPUTMaMH, IpHeMa U Tepeaadyd MHPOpMalUU IO
MOCJIeI0BaTEIbHBIM KaHaIaM CBSI3U.

Brruucnurenbublii Mogyib noakitouaetcst cucremam ACY TII BepxHero ypoBHs
C MOMOIIBIO JIOKAJIbHOW BBIYMCIUTENBHON CETH. JlOMOJHUTENBHO MOMAYJb OCHAIECH
KOHTaKTaMH JIJI1 MOJKJIFOUEHUs BUTOU mapsbl crangapra RS-485.

JInsi MOJKIIOYEHUs 3JEKTPONUTAHUSI CHUCTEMbI HMCHOJIb3YETCS HAIMpPSKEHHUE OT
20,4 no 28,8 B mOCTOSIHHOrO TOKa, KOTOPOE MOJABOAUTCS K CIEAYIOIINM KOHTAKTaM Ha
MOJyJie MUTAHUSI BBIYUCIUTEILHOTO MOJTYJIS:

— IluTaHue BBIYUCIUTEIBHOTO MOAYJISI M DBJEKTPOHHOM YacTH MOJyJeu
pacuMpeHust MOJIKJII0YAeTCs K BEPXHEMY PSIAY KIEMM;
— IlutaHue «1mosjaeBoro» 000PYAOBaHUS IMOJKIIOYAETCS KO BTOPOMY U TPEThEMY

pALY KIEMM.

_.\ \ Baxno
-
[Ipu OTCyTCTBMM NHWTaHHS TMOJICBOM LIMHBI KOP3UHBI HA MOJIYJSIX JIUCKPETHOTO
BBIBOJIa MOKET BO3HUKATh WHJUKAIUS KOPOTKOTO 3aMbIKaHUsl (MUTaHHE CBETOJINO/IA
MIPH TOMBITKE aKTUBUPOBATH BHIBOJ B MasterSCADA). Jlannas ommbKa ycTpaHseTcs
IITATHBIM MOJKIIFOUEHUEM MUTAHUS K TIOJIEBOM IMHE, MOCIIE YEr0 MOy Ib HAUNHAET
paboTaTh B HOPMAJIBHOM PEKHUME.

CucrteMHas miiara, BXOJ411as B COCTaB BBIYUCIUTEILHOIO MOJTYJISI, BKIIFOUAET:

— MUKPOKOHTPOJUIEP, YNPABISIIOMIUA NUTAHHEM BCEX IUIAT BBIYUCIHUTEIBHOTO
MOAYJIE W MOJyJed BBOJA-BbIBOJA, aJPECYIOIIUM MOJIYJIM BBOJIa-BBIBOJIA,
BXOJSIIUE B KOP3UHY, & TAKKE YIPABJISIOMINN WHIUKAIUEH Ha BBIYUCITUTEIbHOM
MojyJe,

— cxeMy oOecrieyeHust nutanus SoM-monyns;
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CXCMY oOecreyeHUsT MUTaHus Moz[yneﬁ BBOJa-BbIBO/Jld, BXOIAIINX B KOP3UHY,
CXEMY 3apsaaKu HOHUCTOPOB;
CXCMY IMUTAHHA OT HOHUCTOPOB;

XapaKTEPUCTUKU MUKPOKOHTPOJUIEPA, BXOIAIIETO B CHCTEMHYIO IIJ1aTy, YKa3aHbI

B Ta0uie Al npuoxeHus A.

[InaTa uHTErpaluu BBIIOJHIET POJIb aJaNTepa, COCAUHSIOIIEr0 MHTEP(EHCHI

SoM-moayns, cHCTEMHOM IJIaThl 1 MOJTyJie BBO/1a-BbiBoAa. Ha maTe pacronaratorcs

KIICMMBI JJIA ITIOAKJIIOYCHUS ITMTAaHW 24 B, d TaKKC YCTAHOBJICHBI:

raJlbBaHM4YECKas pa3Bsi3Ka CEpUUHOTO MTOPTa, IPEAHA3HAYECHHAS I UCKITFOUECHUS
BBIBOJIA U3 CTPOSI MOAYJISA PU BO3HUKHOBEHHUH B MPOBOJIE KaHana RS-485 Tokos
BBICOKOT'O HaNIPSIKEHUS,

npeodpazoBatenb UART — RS-485, npennasHaueHHBIH [Ji1 COTJIACOBaHUS
ypoBHel HampsikeHuss Mexay Beixogom UART mukpomnpoueccopa v JuHUEH
cBs3u RS-485;

ecTUKaHanbHbld uHBepTep IlIMurra, mnpenHasHadYeHHBIM MU yIpaBICHUS
nepenader AaHHbBIX 1O KaHany RS-485, a Takke s MHAMKaUMW mpolecca
nepeaavyu JaHHbIX 10 kaHainy RS-485 Ha nuueBoil nanenu;

cxema 3aiuThl KaHana RS-485 ot BO3a€iCTBHI HA JIMHUIO HABEIEHHBIMU TOKaMU

BBICOKOI'O HAIIPSAXKCHMUA.
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1.1 Beruucaurenbnsbiii Moayabs N1CP104

Ha pucynke 1 a-r npencraBieHo cXeMaTHYHOE N300pakKeHHE BHIYUCIUTEIBHOTO

moxayJsit N1CP104.
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[lata npou3ssoacTea:
BbluncnutensHbii Mmogyns N1CP104

MUTaHwue: 24 B noct. Toka

MUTAHKE UN @

WnTepdeicsl: 1xEthernet, 2xRS-485, 2xUSB

Cpenaxo B Poccun

TUTAH
KOHTPOJ (119

WHTepdberic

Ethernet Audio Out

Mutanve
° H‘ Mutanne
o ,t - +

—— WHTtepdeiic
usB

—— SD-Card

WHTepdeic
HDMI

B r
Pucynok 1 — Beruucnutensnbiii Mmogyns N1CP104 (a — Bua criepenu, 6 — BuJ cripaBa, B —
BH/JI CHU3Y, T — BUJ] CBEPXY)

TeXHI/IKO-KOHCTPYKTI/IBHI)Ie N TCXHHUYCCKHC XAPAKTCPHUCTHKHN BBIYHCIINTCIBHOI'O

moxaysis N1CP104 npencraBnens! B Tabnuiie 1.
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Ta6muma 1 — Xapakrepuctuku moayist N1CP104

muHa), A, He Ooiee

[Tapametp N1CP104
BxoaHoe nuranue
HomuuaneHOE HanpspkeHue nurtanus, B 24 DC
Jlonmyctumoe oTkJIoHeHHe HanpsbkeHus, Unom (%) +15
MakcumanbHOE UKOBOE HampspkeHue (B TeueHuu 100 mc), B 36 DC
MakcuManbHbIN TOK Ha IIMHE pa3BOJKU NOTEHIMana (1ojaesas 0

Hamuuwne PE3CPBHOTO HCTOUYHHNKA ITUTAHUA

[a, nonucrop

HomuuaneHasg eMkoCcTh HOHHCTOPOB, D

2x50

Bpewmst paboTsl Ha pe3epBHOM nuTanuu (oauH Moxyis LITY), ¢

21

Bpewmst paboTbl Ha pe3epBHOM MUTAHUU
(MakcHMaJbHOE YHCIIO MOIYJICH pacIIMpeHus B OTHOM y3J1€ BBOJIa-

BbIBOJIa, P 3apsiKe HOHHUCTOPOB), C

21

[ToTtpebnsemas MommHOCTH (oauH Moaynb LIITY npu 3apsiake

HMOHHCTOPOB), HE Oonee, Bt

10

MakcumanbHO€ 3HaYeHHE MOTPeOIIsIeMOro Toka (OUH MOIYh

LITY, mpu 3apsigke HOHUCTOPOB), HE Oojee, BT

[ToTtpebnsemas MomHOCTH (0auH Moayib LIITY nonucropst

3apshKeHbI), HEe Oonee, BT

MakcumanbHO€ 3Ha4eHHE MOTPeOIIsIeMOro Toka (OUH MOIYJIh

LITY, noHucTopsl 3apskeHsl), He Oosee, BT

0,5

[ToTpebnsiemMass MOITHOCTH (MaKCUMATBLHOE YUCIIO MOYJIEH
pacIIUpeHus B OJHOM y3JI€ BBOJA-BbIBOA, IPH 3aPSJIKE

HOHUCTOPOB), HE Oonee, BT

33

MakcumanbpHOe 3HaueHue MoTpeOIsIeMoro Toka (MakCUuMallbHOE
YHUCJIO MOAYJIEN PACIIUPEHUS B OJHOM Y3JI€ BBOJIA-BBIBOAA, IIPU

3apsiike MOHUCTOPOB), HE Ooree, A

[ToTpebnsiemMast MOIITHOCTH (MAaKCUMAJILHOE YHCIIO MOTYJICH
pacuIpeHus B OJTHOM y3Jie BBOJIa-BbIBOJIa, HOHUCTOPHI 3aPsKCHBI),

He Oosee, Bt

25
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ITapamerp NI1CP104
MakcuManbHOE 3HaYeHHUE MOTPEOISIEMOro ToKa (MaKCUMalIbHOE
YHCIIO MOAYJIEH pacIIupeHus B OJHOM y3Ji€ BBO/IAa-BbIBO/A, 1,5
HMOHHCTOPHI 3apsiKEHbI), He Oonee, A
XapaKTepUCTUKH IIUHBI BBOJA-BbIBOAA
MakcumanbHOE KOJIMYECTBO MOAYJIEH B OHOM y3J1€ BBOJAa-BbIBOA o 32
MakcuManbHOE KOJIMYECTBO y3J10B BBOAA-BhIBOJIa B CUCTEME Mo 22
MaxkcuManbHOE KOJIHYECTBO CUTHAIOB CHCTEME Jo 4096
[ukn ucnoaHseMol KOMaH/Ibl, He OoJiee, MC 20
ABTOMaTHuECKas agpecalnysi MOJyJIed BBOIa-BbIBOJA Ha
ITpoBepka coOTBETCTBUS (PAKTHUECKOTO COCTaBa MOAYJIEH
OIPENICIIEHHOMY B ITPOEKTE e
Pabota B xauecTBe pacmpeesieHHON CUCTEME BBOIa-BbIBOIA
(mepudeprn): KOHTPOJUIEP UIMHBI C MOAKIIOYEHUEM IO CETH Her

(Ethernet, RS-485)

JInamna3oH HalpshKEHUs MATaHWs BHYTPEHHEH IUHBI, B

019,6 10 14,4 DC

HomuHaneHOE HanpsKeHUE WKHHLL, B 12 DC
Tun unTepdeiica BHyTpeHHEH ITUHBI CAN
o [TpoToxon nepenaun JaHHBIX CAN Open
FE OO01re TeXHUYeCKUe XapaKTePUCTUKH
E Snpo mpoueccopa 4x Cortex-AS5
Yacrora mponeccopa, [T 1,2
= O3Y (SDRAM DDR4), I'b 2
;g [13VY (Buemmnss SD kapra), I'b, He Gonee 512
g 13y (EMMC), I'b, e menee 8
Omneparmonnas cuctema (Real Time) TitanWRT NI1CPXKK
Z Web-unrepeiic Ha
g Koi-BO KIMEHTOB BU3yaIu3anuu 1
i KommyHukanmonHsie HHTEpErCh
. ITopt RS-485, mr. 2
E [ToaxmroueHne MpoBOIHUKOB K TTOpTY RS-485 uepe3 kiieMMHY10
% KOJIOAKY e
=
; /lucm
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OTKJIIOUEHHE) coracyromiero pesuctopa 120 Om

ITapamerp NI1CP104
[Topt RS-485 ranbBaHUYECKH MM ONITUYECKH PA3BS3aHHBINA, PEXKUM
pabotsl «Master/Slavey, ¢ murannem uHTEp(PEHCHOM YaCTH OT Ha
BHYTPEHHET0 UCTOYHHKA
Jns nopra RS-485 npenycMmoTrpena kommyTtanus (IOJKIIOYEHHE,
Buemraui

CkopocTb nepefauu 1aHHbIX opTa RS-485, 6ut/c

1200, 2400, 4800,
9600, 19200, 38400,
57600, 115200

Cpena nepenaun naHHbix RS-485

Kabenb natepdeiicHpIi

RS-485 (Butas mapa)

MakcumanbHas aiuHa kabeas RS-485, m 1200
[Topt Ethernet, mT 2 x RJ45 (8P8C)
CxkopocTts nepenaun qanubix mopra Ethernet, MOut/c 10/100 (Fast Ethernet)
Buras mapa F/UTP
Cpena nepenaun nanubix Ethernet kar.5E wim U/UTP

KaT.6 mwim KaT.6A

N3m.

Aucm | N° okym. Modn. | dama

MaxkcumansHas qjiuHa kadens Ethernet, m 100
o ITopt USB Host (type A), it 2x2.0
o .
° Cnot microSD kapThbl, T 1
=
B [Hopr HDMI, wt 1
Pazpem AUX, T 1
= WuTepdeiic 10KanbHOM MIMHBI BBOJA-BBIBOAA Ha
no
=
= Wntepodeiic pacumpenuii moxyns LITY. Iloaxitouenne Mmoaysei
= Ha
E CBSI3U ¥ (DYHKIIMOHAIBHBIX MOIYJIEH
Yacel peanbHOro BpeMEHU
=
= Yacel peaabHOro BpeMeHH 00eCIeunBatOT OTCUET TEKYILEro
T ﬂa
s
= BPEMEHM C TOUHOCTBIO 10 CEKYH/IbI
(32}
© J171s1 4acoB peanbHOrO BPEMEHU IIPELYCMOTPEHA BO3MOKHOCTh
Ka3aHMs TEKYILIETO YacOBOTO M0siCa B MECTE YCTAHOBKH MOAYJIS
asa €KYILEro YaCOBOTI'0 I05Ca B MECTE YCTaHO 0 a
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ITapamerp NI1CP104
Yackl pealtbHOTO BpeMEHH 00€CIIeYnBalOT BO3MOKHOCTb
IIPOrPaMMHOM YCTaHOBKHU M CHHXPOHHU3ALUH C YAAJICHHBIM Ja
VCTOYHUKOM TOYHOTI'O BPEMEHU
Tun UCTOYHMKA TUTAHUSA CR1620
Bpemst coxpaneHus X04a 4acoB B Cilydae NMPONaJaHus HapsKEHUs
B MMUTAIOIIECH CETU COCTABIISIET HE MEHEe 15 JeT mpu ucrpaBHOM Ha
3JIEMEHTE TUTAHUS
B xayecTBe NCTOYHMKA IUTAHUS YACOB PEAIBHOIO BPEMEHHU
IIPUMEHSAETCS BCTPOCHHBIN JIEMEHT IUTaHMSI C BO3MOXKHOCTBIO Ha
3aMEHBI B IIPOLIECCE IKCILTYaTal|H.
TOYHOCTB XO/a YaCOB peaIbHOTO BPEMEHH JI0JKHA OBITh HE XYyKe £
1 ¢ B cyTKHn e
be3onacHocTh
[lens nuTaHus ¢ raaTbBaHUYECKOU Pa3BA3KOU Ha
3ammra OT UMITYJIbCHBIX NiepeHanpsokennit TVS nuon Ha
3ammTa OT 00paTHOM MOJISPHOCTH B IIETIH ITUTAHUS Ha
Bapucrop B nenu nuranus Her
[IpenoxpaHuTens B LENU MUTaHUS Her
JlononHUTeNbHbIE QYyHKIMH
Hannune pexuma padotst RUN/STOP Her
B03MOXHOCTh IPOrpaMMHON YCTAHOBKH PEXXUMa pabOThI
STOP/RUN e
Monayns L{ITY obecneunBaeT pacuyeT HAKOIUIEHUS M COXPAHEHUS
JAHHBIX B COOCTBEHHON YHEPrOHE3aBUCUMOMN MaMSITH A
Cpok XpaHEeHHUs JaHHBIX NPU OTKJIIOUEHUHU BHEIIHErO MUTaHUs o
COCTaBIISIET HE MEHEE, JIET
["apanTHitabie 00s3aTeNbCTBA
Cpennsis HapaOOTKa Ha OTKa3, HE MEHee, U 100000
Cpennuii Cpok Ciryk0bl, HE MEHEe, JIET 10
l"apaHTuHiiHBINM CPOK DKCIUTyaTalUH, JIET 3
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ITapamerp NI1CP104

Hpyroe

— uHTEepQEeiicoB nepeayn JaHHBIX OTHOCUTENFHO OCTAIbHBIX

— I'pyIII BXOJ0B o0 BBIXOJ0B OTHOCUTCIIBHO ITUTAHUS

Hanpspkenue mpo60os M30MSIUK B JUIUTEILHOM pekuMe, B, B Tom

nenei u Mexay codoii;

MPOLIECCOPHOTO MOJYJIS U APYTUX TPYIII

YHUCJIC:

500 AC

Temmnepatypa s3xcrutyatanuu, °C

Ot —20 o +60

Macca, He 6omee, T 280+ 10

N3m.
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T~

Ethernet Switch
NN

1.2 llpunnunuanasbHoe ycrpoiicTso IITK

V3en cbopa u 006paboTku AaHHBIX, TOcTpoeHHBIM Ha Oaze IITK «TUTAH

KOHTPOJI 1000», cocTout us:

— uHTEP(ENCHOTO WM BEIYUCIUTEILHOTO MOTYJIS;

— MOJYJIEN BBOJIa-BbIBOJIA;

— OKOHEYHOTO MOAYJISI B KpallHEW NMPABOW MO3UIIUU MEKMOTYJIbHON IIUHBI.

Cxema y3na cOopa 1 00pabOTKM JaHHBIX IPEICTABIIEHA HA PUCYHKE 2.

N1CPXKK| |3 & N1 TT XKK
s
H
Carrier Socket s L
[ MNnata moayna
nnata nnara §
XP2 [l XP2
xs2 X2 X2 X2 [
g X3 X3 X3 [
s X1 & X1 X1 [
& XBXPlgppgggRe EEREEEEE
A
0
= x
N1 IM XKK 3 0 N1 TT XKK
o
SoM Carrier Socket =
[ MNnara moayna
nnarta nnata nnara §
XP2 [l XP2
XP1 iy X2 X2 X2 X2 [
g X3 X3 X3 [
5 o X1 & X1 X1 [
£ v
5> X3XPlgppgggke EEREEEEE
ViViviviviviviv; Vivivivivivivivi

x x
38 NITTXKK| |3 & N1 EN XKK
o o
s s J
[ MNnata moayna @ MNnara moayna
3 s
x x
by 3 XP2
———x X2 X2
trt—x3 X3 X3
—x1 X1[& X1
EEEEEEEE EEEEEEEER
X X X X
32 N1 TT XKK 32 N1 EN XKK
e e
s s
I Mnata moayna 1 Mnata moayna
3 3
x x
by 3 XP2
——x X2 X2
trt—x3 X3 X3
—x1 X1[& X1
EEEEEEEE EEREEEEE
Viviviviviviviv) Viviviviviviviv)

Pucynoxk 2 — Cxema y3ma 00pabOTKH JaHHBIX

VY3en TakkKe MOXKET COIEpKAaThb psifi BCIIOMOTATENIbHBIX MoayJed. Moaynb

ABJISICTCA OCHOBHBIM 2JICMCHTOM KOHTPOJUIICpA U, B 3aBUCHUMOCTH OT THIIA, BBIIIOJIIHACT

Ty WIH UHYIO (QYHKIHIO.

1.3 HaznavyeHue NPOrpaMMHO-TEXHUYECKOT0 KOMILJIEKCA

Komriuiekce

MIPOrPaMMHO-TEXHUYECKU I

«TUTAH KOHTPOJI

1000»

NpEACTaBIsAECT COOOM MPOrpPaAMMHUPYEMBIN JIOTUUECKUN KOHTPOJUIEP C MEPEMEHHBIM

coctaBoM moayiei. IITK «TUTAH KOHTPOJI 1000» npenHazHadeH Jjis U3MEPEHUSI,
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KOHTPOJISI W  PEryJIMPOBaHUsI MApaMETPOB  JUCKPETHBIX, MEPUOAUYECKUX U
HETPEPHIBHBIX TEXHOJIOTUYECKUX TMPOIECCOB, a Takke Jjisi oOMeHa JaHHBIMH M
KOMaHJJaMHd C aBTOMAaTHU3UPOBAHHBIMHM CHUCTEMaMM OIEPATUBHO-IUCIIETYEPCKOTO
yIIpaBJICHUS.

I[ITK «TUTAH KOHTPOJI 1000» npenna3HayeH AJjis MOCTPOCHUS MalbIX U
CPEOHUX II0 KOJIMYECTBY CHUTHAJIOB BBOJA-BBIBOJIa ABTOMATHU3UPOBAHHBIX CHUCTEM
Pa3JIMYHOrO IEJICBOTO Ha3HAYEHUS.

O6mactp npumenenust [ITK « TUTAH KOHTPOJI 1000»: npeanpusiTust IerKoit
MPOMBINIJIEHHOCTH, TEePepabOTKH TMPOIYKIIMH CEJIbCKOTO XO35HUCTBa, IKUIIUIIHO-
KOMMYHQJIBHOTO  XO35IMCTBa, BOJOIOJTOTOBKH, BOJIOOTBEJEHHUS, BOJIOOYHCTHBIC
coopykenus. Jlonyctumo ucnosib3zoBatrh [ITK « TUTAH KOHTPOJI 1000» B cuctemax
TEXHUYECKOT0 YyuyeTa PEeCypCoB, CHUCTEMax YIMPABJICHUS HHKEHEPHBIMU CUCTEMaMH

3I[aHPII>'I 151 COOPY)KGHHﬁ, B KOMMCPUYCCKUX CUCTCMAaX BCHTHJIALIMNA U XOHOI[OCHEI6)KGHI/I$I.
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2 Onucanne MPpOrpaMMHOIO o0ecrnedyeHus

2.1 CucremHOe mporpaMMHoOe odecreyeHue

B kadectBe omepanmoHHOW CHCTEMBI BBIYHCIUTEIHLHOTO MOJYJISI YCTAaHOBJICHA
OC TitanWRT NI1CPXKK, Bxitouatromas Real Time Patch.
Oco6ennoctu OC TitanWRT NICPXKK:
— JIeTePMUHUPOBAHHOCTH BPEMEHH OTKJIMKA HAa TPUTTEP;
— JCTEPMUHHUPOBAHHOCTh MAaKCHMaJIbLHOTO BPEMEHHU UCITOJIHEHHUS MPOTPAMMBI;

— TIOHWIKEHHAs MPOITYCKHAsi CIIOCOOHOCTb.

2.2 CBs3b MeXKIY MOAYJISAMHU

CBs3b MEXy MOAYJISIMUA OCYILECTBIAETCS ¢ moMoinbio muHbl CAN.
JIst opraHu3aiy CBA3M MEXy KOp3WHaAMU MOAYJIEH BBOa-BbIBOIa U KOP3UHOM,
IJI€ CTOUT BBIYMCIUTEIBHBIN MOYJIb, IPUMEHEHA TEXHOJIOTUsI TyHHEIupoBanust CAN-
untepdeiica BHyTpu Ethernet.
Oco06eHHOCTH TEXHOJIOTHU:
— arperupoBaHue kagapoB B Ethernet-kaapax;
— 3(pdexruBHas padota ¢ npotokosamu [Pv4/IPv6;
— BBICOKas CKOPOCTbH Mepeaavyu JaHHbIX;
— HacTpaumBaeMbIC TalM-ayThl JJIsl OTIPEICIICHHBIX UICHTU(PUKATOPOB;
— TIpoCTas OTJIA/IKA;
— noanepxka CAN FD;
— mnoanaepxka UDP, TCP, SCTP (onuuoHanbHO).

/lucm
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3 MapkupoBKa M ILIOMOUPOBaHUe

BrrarcnuTenbHbIN MOTYTh UMEET SICHYIO M YETKYI0 MapKUPOBKY CO CIIEAYIOIIEH
uH(popmanmei:

— HauMMEHOBAaHME W3TOTOBUTENS UJIM TOPTOBYIO MapKy;

— HOMEp MOJIETN UM Ha3BaHUE;

— 3aBOJICKOM HOMEp MPOTPaMMHOTO OOCCICUeHUsS] W/WIH ero MOAW(PHUKAIUU - B
cllydae IpUMEHEHUS;

— 3aBOJICKON HOMEp HW3TOTOBJICHHOTO/MOJIEPHUZUPYEMOTO OOOpYIOBaHUS W/WIU
ero Moau(pUKaIINY;

— CBEJEHUS O 3aMEHE TUTABKOTO MPEAOXPAHUTEIS, €CIIA TPUMEHSETCS;

— CBEJEHHUS 0 HOMHHAJIFHOM MUTAHUU B BOJIBTAX, aMIEpax, U/WIHM BOJbTaMIIEpPax,

a TaKKe O YacTOTE U MOJSIPHOCTH, €CJIM MMEET MECTO MOJAKIIOUYEHUE K CETU

AIIEKTPOTIUTAHUS;

— o00o3HaYeHue Ki1acca 00OpyAOBAHMS B CIIy4ae ero NpUMEHEHHUS.

OyHKIMA BBIYUCIUTEIBHOIO MOAYJISI OJHO3HAUYHO MAECHTU(ULIUpYEMa, KOTla OH
YCTaHOBJICH B pabodee MONOKEHHE W (HYHKIIMOHHPYET COTIACHO COOTBETCTBYIOIIEH
MapKUPOBKE U3TOTOBUTEIS.

Ha BBIYMCIMTETPHOM MOJYJIE W KaHAJIAaX WM BOJHM3U OT HUX IMPEIyCMOTPEHO

MECTO OJIA UX I/IIICHTI/I(i)I/IKaHI/II/I.
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4 Jxcnyarauus

4.1 DkemyaTaMOHHbIE OTPAHUYCHUS

DKCIUTyaTallMOHHBIE XapaKTEPUCTUKH, TPH KOTOPBIX BBIYUCIUTEIbHBIM MOMYIIb
COXpaHSET 1eIOCTHOCTh KOHCTPYKIMH M (PYHKIIMOHAJIBHBIE BO3MOKHOCTH B Ipeeax
HOPM, yKa3aHbl B Tabnuiie 2.

Tabnuna 2 — DKCruTyaTalliOHHBIE XapaKTePUCTUKU

XapakTepucTuKa 3HayeHue
Jlnana3oH pabouux TemnepaTyp Ot munyc 20 no moc 60 °C
Jwnana3oH TemnepaTyp XpaHEHHUs Ot munyc 40 no mutoc 70 °C
OTtHocuTeNnbHAS BIAXXHOCTh BO3yXa 10 95% npu 50 °C Ge3 KOHIEHC AU BJIArH IO
I'OCT P 52931
CunycouaaibHasi BUOpAIIHS 10-500 I't ¢ yckopeHueM S5 g pu aMIUIUTY e
2 mm o I'OCT 28203
OnuHOYHBIE yIapbl nukoBoe yckopenue 100 g mo 'OCT 28213
MHorokpartHble yaapsl UKoBoe yckopeHus 50 g, KoJIM4ecTBO yaapoB
1000 mo 'OCT 28215

4.2 IToaroroBKa K HCIOJIb30BAHUIO

4.2.1 Mepbl 0e301aCHOCTH

be3onacHOCTh 3KCIUTyaTallM  BBIYMCIMTEIBHOIO MOIYJSl 0OecreunBaeTCs
BBINIOJIHEHUEM Mep 0€30I1aCHOCTH, paCCMaTPUBAEMbIX B HACTOALLEM PYKOBOJICTBE:
1. Mepbl 0€30MaCHOCTH MPHU MOJATOTOBKE K IKCILTYaTallNH;

2. Mepbl 6€30MaCHOCTH MPH IKCILTyaTaIHH.

4.2.1.1 Mepsbl 6€3011aCHOCTH NP MOATOTOBKE W3NS K IKCIIYyaTAllMU

bezonacHocth npu TPAHCIIOPTUPOBKE BBIYUCITUTEIBHOTO MOYJIS
ob6ecnieunBaercs ['OCT 23216, 'OCT 15150 u cobmoneHueM TpeOOBaHUM, yKa3aHHBIX

B IIYHKTE 8 HACTOSIIETO PYKOBO/JICTBA.
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be3omacHOCTh IpU XpaHEHUH BBIYMCIUTENBLHOTO Moyt ooecnieunBaetcs: ['OCT
P 52931 wu coGmogeHueM TpeOOBaHMM, YKa3aHHBIX B TMYHKTE€ 7 HACTOSIIETO
PYKOBO/JICTBA.

be3omacHOCTh MpU MOJKIIOYEHUH BBIYUCIUTEIIBHOTO MOAYJIsE 0OecreurnBaeTcs
['OCT 12.2.007.0 u cobnoaenuem TpeOOBaHUM, yKa3aHHBIX B MyHKTE 4.4 HACTOSAIIETO

PYKOBOJICTBA.

4.2.1.2 Mepbl 0€301aCHOCTH NPH IKCILIYyaTALUH

besomacHoCTh AKcITyaTanmuyl  BBIYUCIMTEIBHOTO MOIYJS  0OecreunBaeTCs
BBINIOJIHEHUEM pPEKOMEHJAlNi, yKa3aHHbIX B myHKTe «TpebOyemblii ypoBeHb
CHEUATbHOW MOArOTOBKH OOCIY’KHMBAIOLIETO MEPCOHANA», a TaKKe 3HAKOMCTBOM C

HOPMAaTUBHBIMH IOKYMEHTAMHU, PETIAMEHTUPYIOIKUMHU nopAioK padoTsl ¢ IITK.

4.2.2 IllpaBuJia ¥ MOPSIAOK OCMOTPA M MPOBEPKHU OTOBHOCTH M3/ K

HCIIOJB30BaAHUIO U3 PA3JIMYHBIX cTeneHeid TOTOBHOCTH

4.2.2.1 OcMOTp ¥ IPOBEPKA NPH MOJYYEeHHH BbIYMCINTEIbLHBIX MOAYJICH

o
E [Ipy modydYeHHH  BBIYMCIMTEIBHOTO  MOAYJSA  HEOOXOJAMMO  MPOBECTH
m
- MpeABapUTEIbHBIA OCMOTP W MPOBEPKY H3Jenusi. B ciaydae MOBpEXJICHUS YIIaKOBKHU
D
o
 —
CIIElyeT TMPOKOHCYJIBTUPOBATHCA C TIOCTABIIMKOM WKW OQUIUATIBHBIM JUJIEPOM
. MOCTABIIIHKA.
S
o PacnakoBka BEIYHCIUTEIIBHOTO MOTYJISI IPOU3BOIUTCS TOJIBKO B TIOMEILIEHUH TTPU
>
= TeMIIEpaType OKPYX alIIEro Bo3ayxa He Hmwke mmoc 15 °C u OTHOCUTEIbHOU
_ BraxxHoctu He Oonee 70%. IIpu Haxoxnenuu [ITK wim ero coctaBHbIX yacTed mpu
=
E TEMIIEpAType OKpyKawmiero Bo3ayxa Humke 0° C, pacnakoBKy JIOIMyCTUMO
-
2 MPOU3BOJIUTh, BBIJCPKAB BBIYUCIUTEIBHBIE MOAYJIUM B HOPMAJIBHBIX YCIIOBHUSX B
TeueHue 24 4acos.
o
5 [Ipn pacmakoBke HEOOXOIUMO COOJIOAaTh BCE MEphl IPEAOCTOPOKHOCTH,
m
jun
= o0ecrneunBaloIINe COXPAHHOCTh U TOBAPHBIA BUJ U3ACIHS U MOTPEOUTENHCKON Taphl
o
 —
MIPOU3BOIUTEIIA.
=
D
o
—
s /lucm
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CoxpansiiTe B INMEepBOHAYAILHOM BHUJE YIAKOBKY M IMOTPEOUTEIBCKYIO Tapy
(KOpOOKY) BBIYUCIUTEIBLHOT'O MOJIYJISl JO OKOHYAHHS TAPAHTUITHOTO CPOKa.

[Tocne pacnakoBKM HEOOXOIWMO TMPOBEPUTH BBIUMUCIUTEIBHBIA MOMYJIh Ha
OTCYTCTBHE BHEIIHMX MEXaHUYECKHX TMOBpexAcHuil. B cnydae oOHapykeHus

MOBPEKICHUHN CIeIyeT 0OpaTUTHCS K MOCTABITUKY WM ODUIIHATIEHOMY THIIEPY.

4.2.2.2 TIpoBepka komiuiekTHOCTH ITTK

[Tocne BCKpBITHS  yNAKOBKM HEOOXOJWMO TMPOBEPUTh  KOMIUJIEKTHOCTD
nocrapisiemMoro wu3aenus. Kommekrtanus BbluucauTenabHoro Moayias NICP104
npejacTaBieHa B Tabuie 3.

Tabmuua 3 — Kommnekranusa monyiiss N1CP104

HaumeHoBaHMe COCTaBHOM YacTH Komnyectso, mr.
Brrunciurensueiii Moaysis N1CP104 1
[Tacopt 1
PykoBoACTBO 10 3KCIUTYaTauu 1

Ecnu kakoi-1m00 3 KOMIIOHEHTOB KOMILJIEKTa OCTaBKHU OTCYTCTBYCT UJIN UMCCT
BHCIITHHC MCXAHUYCCKUC IMOBPCKIACHH, HGOGXOILI/IMO O6paTI/ITI)C${ K IIOCTAaBIIMKY HJIH

opuIuaIbLHOMY JUIIEPY.

4.3 Yka3zaHus 0 B3aUMOCBSI3HU C APYTUMHU CHCTEMAMU

Jlns TMpUCOEIWHEHHWS NaTYUKOB W/WIM HMCTOYHHKOB CHTHAJIA MOTYT OBIThH
UCIIOJIb30BaHbl KaK MHOTOXKWJIbHBIC, TaK W OJHOXHUJIbHBIE MPOBOJA C MEIHBIMU
BbIBOJIaMU. MUHUMAJIBLHOE CEYCHUE MPUCOEAUHSAEMBIX MPOBOJIHUKOB (OJIHOKUIBHBIX
WIM  MHOTOXKHIBHBEIX) — 0,2 mm?2. MakcuMalbHOE CEYEHHE NPUCOCIUHIEMBIX
MIPOBOTHUKOB:

—  OJHOKMJIBHBIX MM MHOTOKIJIBHBIX - 1x1,5 MM?;
— MHOTOXWJIBHBIX ¢ HaKOHeuHHKOM — 1x1,5 Mmm? (E1510); 2x0,75 mm? (TE7510).

Bce kpenexHbie 3JIeMEHTHI 3aKUMa JOJDKHBI OBITH 3allMIICHBI OT KOPPO3UHU

AHTUKOPPO3UMHBIM MOKPBITHEM. TOJIIIMHA TOKPHITHA IE€TAIEH — HE MEHEE 6 MKM.
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Jiist mpucoeAMHEHMs MPOBOA HEOOXOIUMO:

1. mpeaBapuTeENbHO pa3kaTh MPYKUHY KOHTAKTA C MOMOIILIO OTBEPTKHU, AaKKYPATHO
BCTaBUB €€ B OTBEPCTUE HAJI COOTBETCTBYIOIIUM IPYKUHHBIM KOHTAKTOM;

2. BCTaBUTH MPOBOJI 0€3 yCHIINSI B OTKPBITHIM KOHTAKT;

3. u3BJE€Yb OTBEPTKY U3 OTBEPCTUS MOCIIE€ YCTAHOBKU MpoBoa. [IpykrHa KOHTaKkTa
IIPU 3TOM aBTOMATHUYECKHU 3aKpbIBAECTCS U 0OecieunBaeT HAIEKHBIN KOHTAKT MOCIIe
W3BJICYEHUS OTBEPTKHMU.

Bce KOHTaKThI IPYKUHHOTO THITA HE TPEOYIOT IOMOJIHUTEILHOTO O0CITYKUBAHMUS
IIPY SKCILTyaTaluu.
PexomenayeMoe ycunmne BeITATUBAaHUS IPOBOJHUKOB B 3aBUCUMOCTH OT CEUEHUS:

- 0,5 mm> - 20 H;

1,5 mm? — 40 H.

4.4 Yka3aHus 110 BKJIOYEHHUIO U ONIPOOOBAHUIO PA0OThI

ITepBbiM Ha DIN-peliky ycTaHaBIMBAETC MOAYJIb BBIYMCIUTEIBHBIN U MO JIb
uHTepdelicHbii. Moynu BBOJja-BbIBOIA YCTaHABIMBAIOTCS cripaBa. [Ipu ycraHoBKke Ha
DIN-peiiky Monaydst ¢ BBICTyHAlOUIMMU C JIEBOM CTOPOHBI HOXXamMH HEO0OXOAMMO
IPOBEPUTH, YTO YCTAHOBJICHHBIM I€pe]] HUM MOJAYJIb HMEET C IIPaBOil CTOPOHBI
COOTBETCTBYIOIIIME 3TUM HOXKaM Ma3bl.

[Ipy mnumanupoBanum pasmenieHuss moayined Ha DIN-pelike Heo0Xoaumo
yuutbiBaTh, 4T0 HE Bce Moayiu [ITK « TUTAH KOHTPOJI 1000» uMerOT KOHTAKThI
NUTaHUs, TO3BOJISIONIME O0OPA30BbIBATh IMHBI TUTAHMUS.

HexoTtopble MOIynuM HMMEIOT KOHTAaKT 3alIUTHOIO 3a3emieHud. B nemsax
o0OecnieyeHnsl 3JIEKTPOMArHUTHOW COBMECTUMOCTH 3TOT KOHTAaKT MMEET €MKOCTHYIO
cBa3b ¢ DIN-peiikoil, KOTOpyr0 HEOOXOAMMO YYHUTHIBaTh NPH HCIBITAHUM Ha
IEKTPUYECKYIO IIPOYHOCTb.

Jist 3aKkperieHus: MOy sl Ha perKe KaxAblid MOAYJIb UMeeT (uKcaTop.
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\
__\ Baxno

-
Bce OIICpalr I10 YCTAHOBKC WM H3BJICYCHUIO MO,Z[YJIGI;'I IMPOU3BOAUTL TOJIBKO IIPpH

oTkiaoueHHoM nuTanuu IITK. KpI/ITCpI/ICM OTKIIIOUYCHHUA IIMTAHUA ABJIACTCA

OTCYTCTBHC CBETOBOU WHIWKAIIMU Ha BCCX MOJAYJIAX.

4.5 Ilopsaaok neiicTBUs 00CTYKHUBAIONIET0 MEPCOHAJIA IPH BbINOJHEHUN 33124

NMPUMEHCHUA

Tak Kak BBIUHCIWTEIBHBIA MOJYJIb TPEIHA3HAYEH JUISI HEIPEPBIBHOU
aBTOHOMHOW  paboOThl, TNPUMEHEHHE MOJyJed He TpeOyeT BMEIIAaTeIbCTBA

00CITyKUBAIOIIETO MepCoHaa.

4.6 IlopsiioK KOHTPOJISI paboTOCTIOCOOHOCTH

KOHTpOJ'IB pa6OTOCHOCO6HOCTI/I BBIYUCIUTCIBHOIO MOAYJA OCYIICCTBIIACTCA C
IIOMOIIBIO ITAHCIIN MHAWKAIIWH. Omnucanue HHAUKAaTOPOB IIPUBCIACHO B Ta6J'II/II_[e 4,

Ta6muna 4 — Unaukanust moayns N1CP104

N3m.

o
E CumBon HaumenoBanue Bet CocrosiHNe Omnucanue
m
Z Nupukarop cocTosiHuA . Bxirouen [IporpamMma GpyHKIMOHHPYET
4= [Iporpam. 3eeHbli
= (YHKITMOHHPOBAHUS OTKIIIOUEH [TporpamMma He PYHKIIHOHUPYET
HopmansHoe cocTostHue
= Nunukarop nuranus Bxirouen
S Pes. . MUTAHUS
= LITY ot pe3epBHOro 3eneHbIi
s MUTAHNUE [utanue OTCYyTCTBYET UK
= MATAHUSA OTKIII0YEH
= HEUCIIPABHO
o Hanuyue nuranus BHyTpeHHEN
= Bximrouen
z [Tutanue Nupukarop nuranus IIUHBI
= 3eneHsbli
=] B/B BHYTPEHHUI IIUHBI [IuTanue BHyTpeHHEN TUHBI
@ OTKIIIO4EH
OTCYTCTBYET WJIM HEMCIIPABHO
o HopmansHoe cocTostHue
5 Bxirouen
= IInranue WNupukarop nutaHus . MMATAHUSA
= 3eJIeHbII
= LTI oIy [IuTanue OTCYTCTBYET WIH
= OTKIIIOUEH
HEUCITIPABHO
=
D
e
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4.7 llepevyeHb pe;KUMOB PadoOTHI, a TAKKE XaPAKTEPUCTHKU OCHOBHBIX PeKUMOB

padoThI

Pexxumebl (I)YHKI_II/IOHI/IPOBaHI/IH BBIYUCIIUTCIBHOTO MOAYJIA COOTBCTCTBYIOT

BO3MOKHBIM COCTOAHHAM ITPOTOKOJIA CANopen.

4.7.1 Pe:xxuM NMOATOTOBKH

[locne moAkIIFOYEHUS BBIYMCIUTEIBHBIM MOIYJIb JOJKEH MPOWTH 4YEepe3 TpHU
CTaJM WHHUIMAJIM3AIMN W TEPEeHTH B MOATrOTOBHTENbHBIN pexuM (Pre-Operational).
[ToaroToOBUTENBHBIN pPEXKUM TPEAHA3HAYCH Ui KOH(MUTYPHPOBAHHUS YCTPOMCTB
CANopen. OcobeHHOCTH:

— HEBO3MOXKEH Ipoiiecc oOMeHa AaHHbIMU («process data objects», PDO);

— DJIEMEHTHI CJIOBapell 00bEKTa YCTPONCTBA TOCTYITHBI Yepe3 CEPBUCHBIC OOBEKTHI
naHHBIX («service data objectsy», SDO);

— BO3MOXXHOCTh MOJU(UIIMPOBATH CIOBaph OOBEKTA C IOMOIIBIO COOOIICHUMN

SDO;

— BO3MOXHOCTBH II€pCAaBaTb U IMPUHUMATb COO6H_[CHI/I$I aBapuuv, CMHXpPOHU3AlNH,

o
5 METKHU BPEMEHHM M yIpaBiisitonue cooomeruss NMT.

s
S
= 4.7.2 Pabounii pe:kum

) [locne pexuma NOArOTOBKM myTeM nepefgaun  «Start-Remote-Nodey
=
no
S BBIYHMCIIUTEIBHBIN MOy JOJDKEH MEePeKIIOUUThCS B padounit pexxum (Operational).
>
o [lepenaya naHHbIX B pabodyeM pEKUME MPOUCXOAUT 4Yepe3 MpoilecC OOMEHa JaHHBIX
=

(PDO).

>
[¥om]

5

= 4.7.3 Pe:xxuM 0CTAaHOBKH

s
o

[Ipn HEOOXOIMMOCTH BBIYUCIUTEIBHBIA MOAYJH C MoMoIIbio «Stopped-Node-

o State» n0mKHO OBITH BO3MOXKHO MEPEBECTH B pexuM ocTaHOBKH (Stopped). B pexume
o
m

- OCTAaHOBKM y3€J1 HE MOXKET IepelaBaTh U NPUHUMATh HHUKAaKUE COOOILEHHUS.
[
S
 —

=
D

o

—
s /lucm
2 MPPY L24257.002P3 2
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HckimtoueHneM SBISIIOTCS TPOTOKOJIBI  MpOBepku pabdorocnocobHocTH: «Node

Guarding» wnu «Heartbeaty.

4.8 IlopsiioK BBIKJIIOYEHUS

J171s1 BBIKJTFOUCHU ST BEIYMCIUTEIIBHOTO MOYJISI HEOOXOUMO OTKIIFOUUTH ITUTAHHUE
24 B, nmopaBaeMoe uepe3 kiemmbl 1, 2, 3, 5. Jlomyckaercss OCTaTOYHOE CBEUCHUE

HHAWKATOPOB B TCUCHUC TPCX MUHYT.

\\
-
-

Baxxuno

Bce onepanuy 1o yCTaHOBKE M M3BJICUCHHUIO MOAYJIEH NPOU3BOAUTH TOJBKO IIPU
orkimoueHHOM nuranuu IITK. Kpurepuem oTknroueHnss mnuTaHus —SBIAETCH

OTCYTCTBHUC CBETOBOM HWHAWKAOHNHN Ha BCCX MOIYJIAX.

/lucm
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5 Texnuveckoe 00Cay;KUBAHHE

BoluncnurenbHpli MOAyidb HE TpeOyeT TEXHUYECKOro OOCIyXKHBaHUS MPHU

CO6J'IIOI[€HI/II/I IIpaBUJI OKCILTyaTallku, U3JI0KCHHBIX B HACTOAIICM JOKYMCHTC.

/lucm
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6 Texymuii peMOHT

6.1 O0mue ykazanus

N3rotoButens rapaHTUpPyeT, YTO B IIOCTaBISIEMBIX WM CTaHJApPTHBIX
BBIYUCITUTEIBHBIX MOAYJISAX HE MPOSABATCA NEPEKThl M3TOTOBJICHUS U MPUMEHEHHBIX
MaTepuanoB MpU COOJIOACHUU HOPM SKCIUTyaTalldd U OOCIY>KHMBaHUS B TEUCHHE
YCTAHOBJICHHOTO Ha JIaHHBIM MOMEHT TapaHTHHHOTO cpoka. (O0s3aTenbCTBO
W3TOTOBUTEJIS 1O 3TOM rapaHTHUU COCTOUT B OECIUIATHOM PEMOHTE WJIU 3aMeHe JIF000ro
Ne(EKTHOTO SJIEKTPOHHOTO KOMIIOHEHTA, BXOJIAIIET0 B COCTAaB BO3BPAIICHHOTO
U3JICTIHS.

BrruncnurenbHble MOAYJM, BBIIIEAIINE W3 CTPOSI MO BHUHE H3TOTOBUTENS B
TEUEHHE TAPAHTHIHOTO CPOKa, OYJIeT OTPEMOHTUPOBAHBI OecIuIaTHO. B MHBIX cirydasx
KJIMEHTY OyJeT BBICTABJIEH CYET K3 pacyeTa TEKYyIIMX CTaBOK OIUIaThl Tpyaa M
CTOMMOCTH MaTepHUalioB.

lapanTuiiHbli CPOK Ha BBIYUCIUTEIBHBIE MOIYJIH (UPMBI HU3TOTOBHUTEIIS
coctaBisier 60 mecsleB ¢ JaThl NPOJAXU (€CIU MHOE HE MPETyCMOTPEHO JTOTOBOPOM
MTOCTaBKH ).

BrimieoObsiBIIeHHBIE TapaHTUIHBIE 0053aTEIBCTBA HE PACTIPOCTPAHSIIOTCS Ha:

— UW3JIeNus, BKJIIOYas IporpaMMHOE 0OecrieueHre, KOTOPhle PEMOHTHUPOBATIUCH UITH

B KOTOPBIE OBLITM BHECEHBI N3MEHEHHMS TTIEPCOHAIOM, HE MPEICTABIISIIONINM GUPMY

U3TOTOBUTENISA, KPOME CIIydaeB, KOTJa MOKyIaTelb OTPEMOHTHPOBAI WU BHEC

U3MEHEHUSI B U3JACIHS CTPOrO B COOTBETCTBUM C  HUHCTPYKIMSIMHU,

MPEABAPUTEIBLHO YTBEPKIACHHBIMI N3TOTOBHUTEIIEM B TUCBMEHHOM (hopme;

— W3JIeNWs, BBIIICANINE W3 CTPOS M3-32 W3MEHEHUS TOJSAPHOCTH HCTOYHHUKA

MUTaHUS HA TPOTUBOIOJIOKHYIO, HEIPABUIBHON SKCIUTyaTalluu WU XPaHEHUSs,

HeraBI/IJ'IBHOﬁ YCTAaHOBKH MJIM HCCYACTHOI'O ClIy4asd.
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6.2 Ilopsizox BO3BpaTa u3AeJuil 1J151 POBEACHUSA PEMOHTA

Jlst Bo3Bpata m3aesinsi HEOOXO0AUMO OOPATUTHCS K MOCTABIIUKY WU K JTHO00OMY
opunmaIbHOMY JWIEpy TIOCTaBIIMKA 3a pa3penieHrueM Ha Bo3Bpar wuznenus. K
BO3BpAIIAEMOMY U3JICJIUIO0 TpUJIAraeTcss akT YCTAHOBJIEHHUS HEUCIPABHOCTU C
yKa3aHUEM NEPEeUHs 00CTOATENHCTB U MMPU3HAKOB BO3HUKIIICH HEUCTIPABHOCTH.

BoluncnurenbHbli  MOIyJb — MOMEHIAETCS B MOTPEOUTENbCKYIO  Tapy
N3roroBurens, B KOTOpoH MOaysb Haxoawics npu mnoctaBke [lorpebutemnto. Ilpu
oTcyTcTBUHM yrakoBku [loTpeburens nummaeTcs mpaBa Ha TapaHTUIHOE 0OCITYKUBAaHUE
B OJIHOCTOPOHHEM MOPSIJIKE.

Bce pacxojbl o joctaBke MOAYJIS OCTABIIMKY Bo3iaratorcst Ha [lotpedurerns.

N3m.
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7 XpaHeHue

7.1 O01Me MOJI0KEeHUS

BeluncnurenbHbpld  MOJYJIb JOJDKEH XPAaHUThCA B MOTPEOUTEIBCKOM Tape
npou3BojuTeNsA, paspadboranHoi mo TpedoBanusM ['OCT P 52931. HeoOxoaumo

pacrosaraTh Tapbl ¢ MOJYJISIMUA B CTPOI'OM COOTBETCTBUM C HAHECEHHOW MapKUPOBKOM.

7.2 TpeGoBaHNsl K IOMELIEHUSAM /IJIsl XPAHEHU S

TpeGoBanve K TIOMEIICHHUSIM JJIS XPaHEHUS JOJDKHBI  YJIOBJIETBOPSTH
AKCIUTyaTallMOHHBIM XapaKTEPUCTUKAM, YKa3aHHBIM B II. 2.1 HaAcCTOSIIEro N1OKyMEHTAa.
He nmomycrumo Hanmuuue B BO3AyX€ IApOB KHUCIOT, IIEIOYEH, Ta30B WIHA APYTHUX
XMMHUYECKN aKTUBHBIX BEIIECTB M arpPECCUBHBIX MPUMECEU B CKIIAJICKUX MOMEIICHUSIX

AJI1 XPpaHCHUA.

N3m.
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8 TpancnopTupoBka

8.1 O0mue nmoJioKeHUA

BoruncnuTenbHblil MOAYIIb JOHKEH TPAHCIIOPTUPOBATHCS B OTACIBHON yIIaKOBKE
(Tape) MpOU3BOIUTENS, COCTOSIIEH 3 KAPTOHHON KOPOOKH.

JlommycKaeTcsi TPaHCMOPTUPOBAHNWE BBIYMCIUTENIBHOTO MOJYJS B TPYHIOBOM
yIaKoBKe (Tape) MPOU3BOAUTEIIS.

VYnakoBka J10JKHa 00ecreyuBaTh EIOCTHOCTh U pabOTOCTIOCOOHOCTh MOJTYJIS

MOCJI€ TPAHCTIOPTUPOBAHMUSL.

8.2 TpeOoBaHusl K TPAHCIIOPTHUPOBKE U YCJIOBHUAM, IPH KOTOPHIX OHA JT0J:KHA

OCYHIECTBJIATLCHA

TpaHcIOpTUPOBAaHKUE BBIYMCIMTEIBHOIO MOAYJIS JIOIYCKAETCS MPHU CIIETYOLIUX
KJIIMMaTUYECKUX YCIOBUAX:
— TeMIeparypa okpyskarouero Bozayxa ot Munyc 50 °C no maroc 60 °C;
— OTHOCHTEJIbHAS BIIAYKHOCTE He 0oitee 95%;

— armocdepnoe gasnenue ot 84 klla no 107 kIla (ot 630 go 800 mm pT. CT.).

8.3 IlopsinoK MOATOTOBKHU K TPAHCHIOPTHPOBKE

TpaHcnOpTUPOBAaHHE BBIYUCIUTEIBHOIO MOAYJIS AOIYCKAETCSI AaBTOMOOMIBHBIM
U JKEJIE3HOJOPOXKHBIM BHJIaMU TPAaHCIOpTa 0€3 OrpaHUYEHUM 10 CKOPOCTHU JIBUYKEHUS
Ha Jt00ble paccTosiHus. TpaHCHOPTUPOBAHHME MOJYJISI ABUALMOHHBIM TPAHCIIOPTOM

AOITYCKACTCA B OTAINIMBACMBIX H I'CPMCTU3HMPOBAHHBIX OTCCKAax Ha JIO0bIE PaCCTOAHUA.
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9 Yruanzanus

BpruncauTenbHbli MOYJIb HE MPEACTABISECT ONACHOCTHU IS KWU3HU, 3JI0POBbS
JIIOJIEH ¥ OKPYIKAIOIIEH Cpe/bl OCe OKOHYAHUS CPOKA CIIYKOBI. Y TUIM3aIUS MOTY IS
IPOU3BOAUTCS 0€3 MPUHSATHS CICIIMAIBHBIX MEP 3allUThI OKPYKAIOIIEH Cpeibl.

[Topsinok yTunn3auuy U3Aeaust ONpeeisieTcss HOTPeOUuTENEM.
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CAN
COB-ID
CPU
CRC
DDR4
DHCP
FBD
FTP
GFC
GPIO
GPU
HDMI
JPEG
JTAG
LD
MIJPEG
NAND
NMT
NOR
NTP
PDO
ROM
RPDO
RTC
SCADA
SCTP
SD

IlepeyeHb 0003HAYEHHUIT U COKPALLIEHUI

Controller Area Network
Communication Object ID

Central Processing Unit

Cyclic Redundancy Check
Double-Data-Rate 4

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
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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

MKDII

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

ABTOMaTH3UPOBAaHHAs CUCTEMA YIIPABICHUS
TEXHOJIOTHYECKOTO TpoIiecca
Amnanoro-udpoBoii mpeoOpa3zoBaTeib
becnepeboiinoe nutaHue

Kopotkoe 3ambikanue

MoHTaXHBII Ka0eb B 9KpaHe C 3aIlUTHBIM UTAHTOM
MesxayHapoiHast dJIEKTPOTEXHUYECKAst KOMUCCHS

OnepaTUBHOE 3aIIOMUHAIOLIEE YCTPOMCTBO
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IITK

yI'B
LA
UM

Kommiekce nmporpaMMHO-TEXHUUECKU I
[IpoBOA yCTaHOBOUHOW T'MOKON U30JISIITUU
[Mudpo-ananoroselii mpeoOpa3zoBaTEb

[[IupoTHO-UMITYIECHAS MOLYJISLIUS

N3m.

/lucm

N® dokym

Modn.

Nlama

M®PY.424257.002P3

/lucm

32




Modn. u dama

MHB. N° dudn.

Baam. uHb. N°

Modn. u dama

MHB. N° nodn.

000 «I'K MOMK)»

Cchl10YHBIE HOPMAaTHUBHbBIC JOKYMECHTDLI

O06o3HaueHne, HAMMEHOBAHUE JOKYMEHTA, Ha

KOTOpHﬁ JaHa CCBhLIIKa

Howmep pa3zaena, mompasnena, IpUIOKEeHUS

AOKYMCHTA, B KOTOPOM IHAa CCbUIKA

['OCT P 52931-2008. ITpubops! KOHTPOIIS U
PETYIMPOBAHMS TEXHOJIOTHYECKHX MTPOIIECCOB.

O6H_II/IG TCXHUYCCKUC YCIIOBUA

4.1,4.2.1.1,7.1

I'OCT 28203-89 (MOK 68-2-6-82) OcHOBHBIE
METOIbI UCIILITAHUN Ha BO3ENUCTBUE BHEITHUX
daktopoB. YHacts 2. Ucnibitanus. Ucnbitanue Fe

U pyKoBO/ICTBO: BuOpanus cunycouaanbHas

4.1

I'OCT 28213-89 (MDK 68-2-29-87) OcHOBHBIE
METOIbI UCIILITAHUN Ha BO3IENUCTBUE BHEITHUX
daktopoB. Yacts 2. Ucnbitanus. Ucnpitanue Eb

U PYKOBOJICTBO: Y J1aphl

4.1

I'OCT 28215-89 (M3K 68-2-31-82) OcHOBHBIE
METOJIBI UCOBITAHUN HA BO3IENCTBUE BHENTHUX
¢dakropoB. Yacts 2. Ucnbitanus. Ucneiranue Ec

U pykoBoicTBO: [lanenue u cBoOOIHBIN yaap

4.1

I'OCT 12.2.007.0-75 Cuctema cTaHIapTOB
6e3onacHoctu Tpyaa (CCBT). Uznenus
anekTpoTexHudeckue. O6mume TpedoBaHUs

0€30IIaCHOCTH

4.2.1.1

I'OCT 23216-78 Uzgenust 3neKTPOTEXHUUECKHE.
XpaHeHue, TpaHCTIOPTUPOBAHKE, BpEeMEHHAsI
POTHBOKOPPO3HOHHAS 3allMTa, YIAKOBKA.

OO6mue TpeGoBaHMs U METO bl UCTILITAHUN

4.2.1.1

I'OCT 15150-69 MammHsl, TpruOOPHI ¥ IPyTHE
TEeXHUYECKHe u3zaenus. VicnoaHeHus ams
Pa3INYHBIX KJIMMATHYCCKUX PAOHOB.
Kareropumu, ycioBus SKCIUTyaTaIluu, XpaHEeHUs U

TPaHCHOPTUPOBAHUS B YACTH BO3JICUCTBUSA

KJIMMaTH4eCKUX (PaKTOPOB BHEIIHEH Cpeibl

4.2.1.1
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puaoxenue A

TexHuueckue XapaKTCPUCTUKN MHUKPOKOHTPOJIJICPOB, BXOAAIIHUX B COCTaB

MOJyJel, mpeacTaBieHsl B Tadnuie Al.

Tabnuna Al — TexHuueckue XapakTepuCTUKH MUKPOKOHTPOJIEPOB

XapakTepucTruKa 3HaueHue
[Ipoueccop He nmxe ARM ® Cortex ® -M4
Pazpsanoctsb 32-pa3psiiHOE MPOLIECCOPHOE SAPO

Pa6ouas gactora, MI't

He mmxe 100

CucremHbIl Talimep

24-pa3psIHbIi

Bcerpoennas namsite, MOaiT, He MeHee 3
Amnanoro-mugpoBoi mpeodpazoBaTeIib Ectb

Paspemenne ALIIL, Out 12

Juanazon BxoaHoro Hamnpsbkenus AL, 2,6-3,6
B
JlaTuuk TeMmeparypel Ectpb
[udpoananorosslit mpeodbpazoBaTeb Ectb
(AL

Pazpemenne AL, 6ut 12

BxoapI-BBIXOABI O0IIET0 HA3HAUECHHS, 100
IIT, HE MEHEE
BHemHux 1MHUN npephIBaHus 16

Tarimepsl

JlBa 16-pa3psAHbIX pacHIMPEHHBIX TaliMepa,

necarthb 16-pa3psaIHbIX 00X TaiMEpOB

Hezapucumnie MM kanainel, mT

4

Kontponnep uarepdeiica sukonepa

Jla, ¢ IByMst BXOZaMH, UCTIOJIb3YIOIIIMMH

KBaJIpaTypHBIH 1eKOep

Cropo:xeBoii Taiimep, IIT

2

Yacer peanpHOTro Bpemenu (RTC)

32-pa3psAHbIi CYETUHK C MpOrpaMMupyeMbiM 20-
pa3psAHBIM IpecKanepoM, PyHKITHeH
CUTHAJIM3alUH U QYHKIKEH pephIBaHUs U

POOYKICHUS

N3m.

Aucm | N° okym. Modn. | dama

M®PY.424257.002P3

/lucm

3k




Modn. u dama

MHB. N° dudn.

Baam. uHb. N°

Modn. u dama

MHB. N° nodn.

[ponomkenue Tabnuirsr Al

000 «I'K MOMK)»

XapakTepucTuka

3HaueHue

Wurepdeiic 12C

He menee 2-x unrtepdeiico mmnsl 12C, ¢
HOJACP>KKOM KaK BEIYyILEro, Tak U BEIOMOT0

pexuma, ¢ yactotoit 1o 1 MI'q

[TocnenoBarenbHbIN nepudepuitHbIii

unrtepdeiic (SPI)

He menee 2-x unrepdeiicoB SPI ¢ wacrotoit 1o 30
MI'u 1 noaaep Ko Kak BEAYIIETro, TaK U
BEJIOMOT0 PEXXMMOB, arnmnapaTHoro pacuera CRC
U aBToMaTudeckoil mposepkoii ommbok CRC npu

nepenaye JaHHbIX

YHHBEpCANBHBIN CUHXPOHHBIN
ACUHXPOHHBIN PUEMHUK-TIEPEIATINK

(USART)

He menee 2-x

[TonmHOCKOpOCTHOM HHTEPdEiiC
YCTPOMCTBA C YHUBEPCAIbHOU

nocienoBarenbHol mmHON (USB)

Onun ¢ yactoToii 1o 12 Mbéwurt/c,
BHYTpEHHUM reHepaTopoM 48 MI'w,

MOJIJICPKUBAIOIINM paboTy 0€3 KpUCTAIOB

JlokanbHas ceTh KoHTpoJuIiepa (CAN)

Opnun unrepdeiic CAN 2.0 B ¢ yacTtoToit cBsi3u

1o 1 Mowut/c

3ammuieHHbId nHTEpQENC TIaThl

ugposoro BBoAa-BeiBoAa (SDIO)

[Tognepxka xocT-uHTEepdheiica

SD2.0/SDIO2.0/MMCA4.2

KonTpomnnep Baemneit namsatu (EMC)

SRAM, SRAM-nakonutenb, ROM u NOR-Flash,

NAND-¢pmmr-namsrte, 16-0utHas MIMHA JTAHHBIX

PexxuM otimanku

ITocnenoBarenbHbIi IPOBOIHOU MOPT OTIIAAKA

JTAG (SWJ-DP)

N3m.

Aucm | N° okym. Modn. | dama

M®PY.424257.002P3
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IIpuioxenue b

CrpykTypa 06bekTHOro cioBapsi CANopen

Tabmuna b1 — OO0beKTHBIN cTOBaph

Wnneke | Cy6- Ha3zpanue o6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungekc muana3oH | moctyma | Srdo | HeHue
(hex) JTAHHBIX
0002 — OOBeKT onpeeneHus Tuna integer8 RWR na —
integer§ RWW
Hcnons3yercs B kKauecTBe
oOwekTa 3anonnenus PDO
0003 — OObeKT onpeeneHus Tuna integerl6 RWR na —
integer16 RWW
Hcnons3yercs B kKauecTBe
oOwekTa 3anonnenus PDO
0004 — OOBeKT onpeeneHus Tuna integer32 RWR na —
integer32 RWW
Hcnons3yercs B kKauecTBe
oOwekTa 3anonnenus PDO
5 0005 — OOBeKT onpeeneHus Tuna unsigned§ RWR na —
E unsigned8 RWW
= Hcnons3yercs B KauecTBe
oOwekTa 3anonnenus PDO
E 0006 — OOBeKT onpeIeIeHHs TUTIa unsigned16 RWR na —
= unsigned16 RWW
E Ucnonp3yeTcs B kauecTBe
s obbekra 3anonHenuss PDO
g 0007 — OOmwexT onpenenenus Tuna | unsigned3?2 RWR na —
E unsigned3?2 RWW
Ucnonb3yeTcs B kauecTBe
= o0wekTa 3anonnenus PDO
r§ 1000 — Tun yctpoiicTsa unsigned32 RO — —
E 1001 — Peructp ommbok unsigned8 RO hit:} —
; /lucm
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[ponomkenue Tabmuis b1

000 «I'K MOMK)»

Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1002 — Peructp craryca or unsigned32 RO na —
IIPOU3BOAUTEIIS YCTPOUCTBA
1003 — Crincoxk npenonpeaeneHHbIX MaccuB — — —
o100k
1003 0 Yuciio 3aperucTpupOBaHHbIX 0-8 RW — —
omnoOoK
1003 1-8 [Tone onucanust OMIMOKH unsigned32 RO — —
1005 — COB-ID o0nekTa unsigned32 RW — com*
cunxpoHusanuu SYNC
1006 — ITepuon oobexTa unsigned32 RW — com
CUHXPOHM3ALUU B
MHUKPOCEKYHJax
1007 — OKHO CHHXPOHHU3alLlUU B unsigned32 RW — com
MHUKPOCEKYHIax
1008 — Ha3Banue ycTpoiicTBa oT vis-string RO — —
5 POU3BOIUTENS
% 1009 — Bepcust «xkenesa» vis-string RO — —
r§ YCTPOMCTBA OT
=
POU3BOIUTENS
- 100A — Bepcus nporpamMmmHoro vis-string RO — —
2 obecrieueHus yCTpoucTBa OT
:z HPOU3BOIUTENS
= 100C — OxpaHHOE BpeMs B unsigned16 RW — com
i MWITHCEKYHIaX
i 100D — MHOXUTENh BpeMEHH JKU3HU | unsigned§ RW — com
DFE 1010 — CoxpaHeHue napameTpoB B MaccHB — — —
SHEPrOHE3aABUCHUMOMN NaMATH
E 1010 0 Uwucno cyOnHIeKcoB 6 RO — —
Z napaMerpa
= 1010 1 CoxpaHUTh TapaMeTPhI unsigned32 RW — —
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000 «I'K MOMK)»

Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1010 2 CoxpaHuth unsigned32 RW — —
KOMMYHUKAIIHOHHBIE
napameTpsbl
1010 3 CoxpaHHUTh MapaMeTPhI unsigned32 RW — —
HPUIOKEHUS
1010 4 — unsigned32 RW — —
1010 5 Coxpannth HOMep CAN-y3ma | unsigned3?2 RW — —
yCTpOMCTBA
1010 6 CoxpaHuTh UHIECKC OUTOBOM | unsigned32 RW — —
CKOpPOCTH YCTpOWCTBA
1011 — BoccranoBienue 3HaueHAN MaccuB — — —
apaMeTpoB 10 YMOJTYAHUIO
1011 0 Yucno cyOMHIEKCOB 6 RO — —
napamerpa
1011 1 BoccranoButh 3HaueHus mo | unsigned32 RW — —
5 YMOJTYAHHIO [T TApaMEeTPOB
r% 1011 2 BoccranoButh 3HaueHus mo | unsigned32 RW — —
r§ YMOJTYAHHIO JIs
=
KOMMYHHUKAIIHOHHBIX
_ napamMeTpoB
2 1011 3 BoccranoButh 3HaueHusi mo | unsigned32 RW — —
Z YMOJTYAHHIO [UIs TapaMeTpPOB
- HPUIOKEHUS
i 1011 4 BoccranoButh 3HaueHus mo | unsigned32 RW — —
i YMOTYAHHIO [T TAPAMETPOB:
2 1005h, 1014h, 1400hsublh,
1401hsublh, 1402hsublh,
= 1403hsub1h, 1800hsub1h,
E 1801hsublh, 1802hsublh,
2 1803hsublh
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1011 5 Boccranosuts Homep CAN- | unsigned32 RW — —
y3J1a 10 YMOJTYaHHIO
1011 6 BoccranoButh nHIEKC unsigned32 RW — —
OMTOBOI CKOPOCTH T10
YMOTYaHUIO
1014 — COB-ID o6wexkta EMCY unsigned32 RW — com*
1015 — Bpewmst mogaBnenus mocsiok | unsigned16 RW — com
EMCY, xpatao 100 Mxc
1017 — [Tepuon cepaneOueHus B unsigned16 RW — com
MUITACEKYHIaX
(TTOCTaBIIHK)
1018 — OOBeKT uaeHTUPUKATUU 3aMuCh — — —
yCTpOMCTBA
1018 0 Yucno cyOMHIEKCOB 00BEKTA 4 RO — —
UIeHTU(DUKAITAN
5 1018 1 VHHKaIbHBIN KO, unsigned32 RO — —
r% IIPUCBOEHHBIN
S TIPOM3BOJIUTEIIO YCTPOHCTBA
- 1018 2 Kox n3nenus, 3agaBaeMblIi unsigned32 RO — —
- IIPOU3BOJUTEIIEM YCTPOMCTBA
2 1018 3 Bepcus ycrpoiictsa, unsigned32 RO — —
Z 3aJjaBaeMasi IPOU3BOJUTENIEM
= 1018 4 Cepuiinblii HOMep unsigned32 RO — —
i YCTPOMCTBA, 3a1aBaEMbIil
i MIPOU3BOIUTEIIEM
DFE 1019 — 3HaueHUE NEePENOJTHEHUS unsigned8 RW — com
SYNC-cueruuka
E 1029 — [ToBenenue CAN ycrpoiicTBa MacCHB — — —
Z IIPY BOBHUKHOBEHUHU OIINOOK
E 1029 0 Yucno KI1accoB OUIMOOK 1 RO — —
; /lucm
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1029 1 IToBenenue npu unsigned8 RW — com
KOMMYHHUKAIIHOHHOM OIINOKe
11FO0 — [Tapametprl CAN-ceteit MaccHB — — —
11F0 0 Yucno napamerpoB CAN- 4 RO — —
ceren
11F0 1 burtoBas macka ¢usndeckux | unsigned8 RO — —
CAN-ceteit
11F0 2 buroast Macka cCBOOOTHBIX unsigned8 RO — —
CAN-certeii
11F0 3 buroBas macka pabounx unsigned8 RO — —
CAN-ceteit
11F0 4 Howmep aktuBHoit CAN-cetn | unsigned8 RO — —
(0-7)
1200 — SDO-napametpsl cepBepa 3aIuCh — — —
1200 0 Yucno cybunaexcos SDO- 2 RO — —
o napameTpa
% 1200 1 COB-ID ot Kimnenta —> unsigned32 RO — —
r§ Cepsepy (npuem)
- 1200 2 COB-ID ot CepBepa —> unsigned32 RO — —
= Knuenty (nepenaua)
= 1300 — Craryc mmpoKoBemareapHoi | unsigned8 RO — —
Z GFC xoMaHgbl
= 1301 — KoMMyHMKamoHHbII 3aIHCh — — —
:i napametp nepsoro SRDO
i 1301 0 Yucno cyounnekcos SRDO 6 RO — —
L napameTpa
1301 1 Hampagiienne nepenaun unsigned® | RO/RW | — —
£ SRDO
E
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1301 2 [lepuon o6HOBIEHUS unsigned16 | RO/RW | — —
nepenasaeMoro SRDO
OxpaHHOE BpeMs IIUKIa
0€30IacHOCTH IUIS
npuHuMaemoro SRDO
1301 3 Bpewms nocroseproctrt SRVT | unsigned8§ | RO/RW | — —
1u1st npuaEMaemMoro SRDO
1301 4 Tun nepegaun 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 | — —
OOUTHO-UHBEPTUPOBAHHOM
¢bopmare)
1302 — KoMMmyHHKanIMOHHBIN 3aMKUCh — — —
napametp BToporo SRDO
5 1302 0 Yucno cybunaekcoB SRDO 6 RO — —
r% napameTpa
r§ 1302 1 Hamnpasnenue nepegaun unsigned8 | RO/RW | — —
- SRDO
_ 1302 2 [lepron oOHOBNICHHS unsigned16 | RO/RW | — —
E nepenaBaemoro SRDO
:i OxpaHHOE BpeMms IIUKIa
= 0e30macHOCTH AJIs
i npuarMaemoro SRDO
i 1302 3 Bpewms nocroseproctrt SRVT | unsigned8 | RO/RW | — —
5
o Jutst mpuHIMaemMoro SRDO
1302 4 Tun nepegaun SRDO unsigned8 | RO/RW | — —
= 1302 5 COB-ID 1 (SRDO B unsigned32 | RORW | — | —
E OCHOBHOM (popMmarte)
2
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1302 6 COB-ID 2 (SRDO B unsigned32 | RO/RW | — —
OOUTHO-MHBEPTUPOBAHHOM
dhopmare)
1381 — [TapameTpsr oTOOpakeHUS MAacCCHUB — — —
SRDO 1
1381 0 Y 1BOEHHOE YHUCIIO 0-16 RO/RW | — —
NPUKIIAJHBIX 00BEKTOB
1381 1-16 Otobpaxxaemble SRDO unsigned32 | RO/RW | — —
OOBEKTHI:
HE4ETHBIE CYOUHICKCH — B
OCHOBHOM (opmate, YETHbIE
CyOMHIEKCHI — B MIOOUTHO-
WHBEPTHPOBaHHOM (hopmare
1382 — [TapameTpsl 0TOOpaxeHUs MaccuB - — —
SRDO 2
5 1382 0 Y IBOGHHOE YHCII0 0-16 RO/RW — —
r% MPUKJIATHBIX O0BEKTOB
S 1382 1-16 Oto6paxaembie SRDO unsigned32 | RO/RW | — —
- OOBEKTHI: HEUETHBIE
- CyOMHAEKCHl — B OCHOBHOM
E ¢dopmare, 4€THBIE
:i CyOMHIEKChI — B MOOUTHO-
= WHBEPTUPOBAHHOM (dopmare
= 13E0 — JlonoyIHUTENbHBIE unsigned8 | RO/RW | — —
% napametpsl GFC komaH b1
53 13E1 — PaGouwii craryc 6e3onacHoro | unsigned8 RO — —
MIPOTOKOJIA
% 13FE — Kondurypamust SRD unsigned8 | RO/RW | — —
E YCTpPOMCTBA JOCTOBEPHA
E 13FF — [Toamucu SRDO mapameTpoB MAacCCUB — — —
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
13FF 0 Uucno SRDO 2 RO — —
13FF 1-2 Moamuce (CRC) SRDO unsigned16 | RO/RW | — —
MapaMeTpoB
1400 — KoMMyHUKaIIMOHHbBIE 3aIUCh — — —
napaMeTpsl IPUHAMAEMOTO
PDO 1 (RPDO 1)
1400 0 Yucno cyounnekcoB RPDO- 5 RO — —
napamerpa
1400 1 COB-ID RPDO 1 unsigned32 RW — com*
1400 2 Tun nepexaun RPDO unsigned§ RW — com
1400 3 Bpewms nonasnenust PDO- unsigned16 RW — —
nocbuloK. He ncnosnp3yercs
w1 RPDO.
1400 4 3ape3epBUpPOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
o 1400 5 TaiimMep coObITHS B unsigned16 RW — com
é’ MUJUTMCEKYHAAaX
r§ 1401 — KoMMyHUKaIIMOHHbBIE 3aIUCh — — —
- napaMeTpsl IPUHAMAEMOTO
= PDO 2 (RPDO 2)
§ 1401 0 Yucno cyounnekcoB RPDO- 5 RO — —
Z napamerpa
= 1401 1 COB-ID RPDO 2 unsigned32 | RW | — | com*
:i 1401 2 Tun nepexaun RPDO unsigned§ RW — com
2 1401 3 Bpewms nonasnenust PDO- unsigned16 RW — —
. nocbutok. He ucnons3yercs
w1 RPDO.
E 1401 4 3ape3epBUpPOBaH IS unsigned§ RW — —
rg COBMECTHUMOCTH
=
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1401 5 TaiimMep coObITHS B unsigned16 RW — com
MWITHCEKYHIaX
1402 — KomMyHHKaMOHHBIE 3aIiCh — — —
napaMeTpbl IPUHUMAEMOT 0
PDO 3 (RPDO 3)
1402 0 Yucno cybunnexcoB RPDO- 5 RO — —
napamMmeTpa
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
st RPDO.
1402 4 3ape3epBUPOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
1402 5 TaiimMep coObITHS B unsigned16 RW — com
5 MWITHCEKYHIaX
r% 1403 — KoMmmyHMKanmoHHbIe 3aMKUCh — — —
r§ napamMeTpbl IPUHUMAEMOT0
- PDO 4 (RPDO 4)
- 1403 0 Yucno cybunnexcoB RPDO- 5 RO — —
2 napamMmeTpa
Z 1403 1 COB-ID RPDO 4 unsigned32 RW — com*
= 1403 2 Tun nepenaun RPDO unsigned8 | RW | — | com
i 1403 3 Bpewms nonasnenust PDO- unsigned16 RW — —
2 noceutok. He ncnosnp3yercs
@ st RPDO.
1403 4 3ape3epBUPOBaH IS unsigned8 RW — —
E COBMECTHUMOCTH
Z 1403 5 TaiimMep coObITHS B unsigned16 RW — com
8 MWITHCEKYHIaX
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1600 — [TapameTp oToOpakeHus 3aMucCh — — —
RPDO 1
1600 0 Uwucno otobpakaemMbIx 0-8 RW — com
00BEKTOB
1600 1-8 Otob6paxaembie RPDO- unsigned32 RW — com
00BEKTHI
1601 — [TapameTp oToOpakeHus 3aIuCh — — —
RPDO 2
1601 0 Yucno oToOpaxaeMbIx 0-8 RW — —
00BEKTOB
1601 1-8 Orobpaxaembie RPDO- unsigned32 RW — com
OOBEKTHI
1602 — [TapameTp oToOpakeHHs 3alHCh — — —
RPDO 3
1602 0 Yucno oTodpaxaeMbIx 0-8 RW — —
5 00BEKTOB
% 1602 1-8 Oto6paxkaembie 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 O0OBEKTHI
i 1800 — KommyHuKanmoHHbIe 3aIiCh — — —
L napaMeTpsl IepeJaBaeMoro
PDO 1 (TPDO 1)
E 1800 0 Yucno cyounnexcos TPDO- 6 RO — —
Z napaMerpa
8 1800 1 COB-ID TPDO 1 unsigned32 RW — com*
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1800 2 Tun nepenaun TPDO unsigned8 RW — com
1800 3 Bpewms nonasnenus PDO- unsigned16 RW — com
MOCBUIOK, KpaTHO 100 MKC
1800 4 3ape3epBUpPOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
1800 5 TaiimMep coObITHS B unsigned16 RW — com
MWIIMCEKYHAAX
1800 6 CraproBoe 3HaueHne SYNC- | unsigned8 RW — com
cYeT4YHKa
1801 — KomMyHHKaIMOHHBIE 3aIiCh — — —
napaMeTpsl IepeJaBaeMoro
PDO 2 (TPDO 2)
1801 0 Yucno cyounaexcos TPDO- 6 RO — —
napamMmeTpa
1801 1 COB-ID TPDO 2 unsigned32 RW — com*
. 1801 2 Tun nepexauun TPDO unsigned§ RW — com
% 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 MWITHCEKYHAAaX
= 1801 6 CraproBoe 3Hauenue SYNC- | unsigned8 RW — com
:i CYeTYHKa
i 1802 — KommyHuKanmoHHbIe 3aIiCh — — —
3 napaMeTpsbl IepeJaBaeMoro
PDO 3 (TPDO3)
E 1802 0 Yucno cyounnekco TPDO- 6 RO — —
Z napameTpa
- 1802 1 COB-ID TPDO3 unsigned32 RW — com*
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1802 2 Tun nepenaun TPDO unsigned8 RW — com
1802 3 Bpewms nonasnenus PDO- unsigned16 RW — com
MOCBUIOK, KpaTHO 100 MKC
1802 4 3ape3epBUpPOBaH IS unsigned8 RW — —
COBMECTHUMOCTH
1802 5 Taiimep coObITHS B unsigned16 RW — com
MWIIMCEKYHAAX
1802 6 CraproBoe 3HaueHne SYNC- | unsigned8 RW — com
cYeT4YHKa
1803 — KoMMyHMKanmoHnHble 3aIuch — — —
napaMeTpsl IepeJaBaeMoro
PDO 4 (TPDO 4)
1803 0 Uucno cyounnexkcoB TPDO- 6 RO — —
napamMmeTpa
1803 1 COB-ID TPDO 4 unsigned32 RW — com*
o 1803 2 Tun nepexpaun TPDO unsigned8 RW — com
% 1803 3 Bpewms nonasnenust PDO- unsigned16 RW — com
r§ NOCBLIOK, KpaTHO 100 MKC
- 1803 4 3ape3epBUPOBaH I unsigned8 RW — —
= COBMECTHUMOCTH
= 1803 5 Taiimep coObITHS B unsigned16 RW — com
Z MWITHCEKYHAAaX
= 1803 6 CraproBoe 3Hauenue SYNC- | unsigned8 RW — com
:i CYeTYHKa
2 1A00 — [TapameTp oToOpakeHus 3aIuCh — — —
& TPDO 1
1A00 0 Uwucno otobpaskaemMbIx 0-8 RW — —
E 00BEKTOB
Z 1A00 1-8 Otob6paxaembie TPDO unsigned32 RW — com
E 00BEKTHI
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
1A01 — [TapameTp oToOpakeHus 3aMucCh — — —
TPDO 2
1A01 0 Yucno oToOpazkaeMbIxX 0-8 RW — —
00BEKTOB
1A01 1-8 Otobpaxaembie TPDO unsigned32 RW — com
00BEKTHI
1A02 — [TapameTp oToOpakeHus 3aIuCh — — —
TPDO 3
1A02 0 Yucno oToOpaxaeMbIx 0-8 RW — —
00BEKTOB
1A02 1-8 Orobpaxaembie TPDO unsigned32 RW — com
OOBEKTHI
1A03 — [TapameTp oToOpakeHHs 3alHCh — — —
TPDO 4
1A03 0 Yucno oTodpaxaeMbIx 0-8 RW — —
5 00BEKTOB
% 1A03 1-8 OTtob6paxaemsre TPDO unsigned32 RW — com
r§ 00BEKTHI
=
2000 — ArnmnaparHas KoH(UTypaius MaccHB — — —
= YCTpOHCTBA
2 2000 0 Yucno KoHPUTypalmOHHbIX 4,7 RO — —
Z apaMeTpoB
= 2000 1 Yucio BXoAHBIX IU(PPoBBIX | unsigned8 RO — —
:i 0JI0KOB 110 § OUT
2 2000 2 Ywuciio BEIXOIHBIX ITM(MPOBBIX | unsigned8 RO — —
3 0JI0KOB 1O 8 OUT
2000 3 Uucio aHaIoroBbIX BXOA0B unsigned§ RO — —
E 2000 4 Ywciio aHaIOTOBBIX BBIXOJIOB | unsigned8 RO — —
Z 2000 5 WNupnexc Thna ycTpoiicTsa unsigned8 RO — —
E aHaJIOTOBOTO BBOA-BbIBOJIA
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
2000 6 Pa3psaHOCTh aHAIOTOBBIX unsigned8 RO — —
BXOJIOB
2000 7 Pa3psnHocTh aHanOroBbIX unsigned8 RO — —
BBIXO/IOB
2001 — WNunexc nnana3zona MAacCCHB — — —
aHAJIOTOBOTO BBOJIA
2001 0 Yuc10 aHAJIOTOBEIX BXOJIOB 8 RO — —
2001 1-8 WNHunekc quama3oHa miis unsigned§ RO — —
aHaJIOTOBBIX BXOJA0B 1-8
2002 — NHpekc yacToThl BHIOOPKHU MAacCCHB — — —
(commumpoBanus) st AL
aHAJIOTOBBIX BXOJIOB
2002 0 Hucno aHaIoroBbIX BXOJ0B 8 RO — —
2002 1-8 WNHpekc 4acToThl BHIOOPKHU unsigned§ RO — —
s ALIT anamoroBsix
5 BX0J0B 1-8
% 2008 — WNHunexe auanasona MaccuB — — —
r§ aHAJIOrOBOTO BBIBOJIA
- 2008 0 Yuco aHaJIOTOBBIX BBIXOJ0B 8 RO — —
= 2008 1-8 WNunekc nuamnazona nmis unsigned§ RO — —
g AHAJIOTOBBIX BBIXOOB 1-8
:z 2010 — CocrosiHe UPPOBBIX MaccuB — — —
= BBIXOJIOB 110 8 OUT
i 2010 0 Yucno undpoBbIX BEIXOI0B 1-2 RO — —
2 o 8 our
s 2010 1-2 CocrosiHre UPPOBBIX unsigned8 RO — —
BBIXO/IOB
E 2011 — Bpewmst mogaBnenus mocsiok | unsigned16 RW — com
Z EMCY mnpu K3 tuhpoBsix
= BBIXO/IOB
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
2012 — Macka hopmupoBaHus MaccHB — — —
EMCY npu K3 qs
IU(POBBIX BBIXOJIOB 10 8 OUT
2012 0 Ywucno mudpoBbIX BEIXOIOB 1-2 RO — —
no § our
2012 1-2 Macka popMupoBaHus unsigned8 RW — com
EMCY
2018 — CocTosiHME aHAJIOTOBBIX unsigned8 RO — —
BBIXOJIOB
2019 — Bpewms nonaBnenus noceiok | unsigned16 RW — com
EMCY nig aHanoroBbIx
BBIXOJIOB
201A — Macka popMupoBaHus unsigned8 RW — com
EMCY npu K3 mst
aHAJIOTOBBIX BBIXOJIOB
5 201B — Macka popmMupoBaHus unsigned8 RW — com
r% EMCY npu obpsiBe 1ienu ass
r§ AQHAJIOTOBBIX BHIXOJIOB
- 2020 — ConocraBneHue GU3NIECKUX MaccHB — — —
- U JIOTUYECKUX CUETYMKOB
| 2020 0 Yucno noruyeckux 6 RO — —
Z CYETYHMKOB
- 2020 1-6 Howmep ¢usnueckoro unsigned8 RW — —
i cUeT4YHKa
i 2021 — 3HauEHUs JTOTMYECKUX MacCHB — — —
2 CYETYHMKOB
2021 0 Yucno nornyeckux 6 RO — —
§ CYETYHKOB
E 2021 1-6 3HaueHue JIOTHIECKOTO unsigned32 RO na —
g cyeT4yMKa
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
2022 — Macka cOopoca (06HyneHus1) | unsigned16 WO na —
(U3HYECKUX CUCTIUKOB
2030 — WNupaexc Taiimepa CKOpoOCTH MaccuB — — —
n3MeHeHus 3HaueHus LIATL
2030 0 Yuco aHaJIOTOBBIX BRIXOJ0B 8 RO — —
2030 1-8 WNHunekc Taitmepa cKOpoCTH unsigned8 RW — app
n3MeHeHus 3HaueHus L[ATL
JUTSL aHAJIOTOBBIX BBIXOJIOB 1-
8
2031 — WNHpexc mara ckopocTu MAaCCHUB — — —
n3MeHeHus 3HadueHus LIATL
2031 0 Yuco aHaJIOTOBBIX BBIXOJ0B 8 RO — —
2031 1-8 WNupaexc mara ckopocTu unsigned8 RW — app
n3meHenus 3Hauenus LIATI
JUIsL aHAJIOTOBBIX BBIXOJIOB 1-
o 8
= 2110 — Homep CAN-y3m1a mist unsigned8 RW — sub5
s
S COXpaHEHHs B
=
SHEPrOHE3aBUCUMON MaMSITH
_ 2111 — WNnpexc 6uToBOM CKOPOCTH unsigned8 RW — sub6
no
= JUISL COXPAaHCHHUS B
E SHEProHE3aBUCUMOMN aMITH
T
- 2402 — Urenue u nepeycTaHOBKa MaccHB — — —
= (U3NIECKUX CYCTUYNKOB
(]
=
; 2402 0 Yucno pusudeckux 8,16 RO — —
o
o CYETYUKOB
2402 1-16 UreHue 1 nepeycTaHoB unsigned32 RW — —
% (u3HYECKUX cYEeTINKOB 1-16
jun
=
i=)
 —
=
8
—
s /lucm
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Nunexc

(hex)

Cy0-
MHJIEKC

(hex)

Ha3zBanue o0nexTa

Twum nin
uana3oH

JTAHHBIX

Tun

JI0CTyna

PDO
Srdo

Coxpa-

HCHHC

2421

Macka paspereHus
IIpepbIBaHUs IS

(PUBUYECKUX CUETUYMKOB

MacCCuB

2421

Yucno puznveckux

CUCTUYHNKOB

8, 16

RO

2421

1-16

Macka pa3pelieHus
NPEPBIBAHUS JJIS

bu3HIeCKuX cueTIYnuKoB 1-16

unsigned§

RW

app

2422

Macka c4eTUHKOB, 1
KOTOPBIX MPOU30LLUIO0
npepsiBanne. Kaxaomy
CYETYUKY COIIOCTABIIEH OJUH

OUT MacKHU.

MacCCuB

2422

Yucno 32-pa3psiiHbIX OAHKOB
VCTOYHHUKOB NPEPBIBAaHUS

CUCTUYHNKOB

RO

2422

[TepBeIii 6aHK UCTOYHUKOB
MIPEPHIBAHMS TSI CUCTIMKOB

1-16

unsigned32

RO

2423

OOuiee pasperieHue

npepbIBaHUSA JJIs1 CUCTUUKOB

boolean

RW

com

2424

BepxHsia ycraBka
IIpEpBIBaHMs U1

(1)I/ISI/IIIGCKI/IX CUCTUYHUKOB

MacCCHB

2424

Yucno pusuaeckux

CUCTUYHUKOB

8,16

RO

2424

Bepxuss ycraBka

MIpEPBIBAHUS JJIS

¢uznyeckux cueTyukoB 1-16

unsigned32

RW

app
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
2426 — YcraBka pa3HOCTH MaccuB — — —
BO3HHKHOBEHUS MPEPHIBAHUS
JUTs PU3UYECKUX CUETYUKOB.
2426 0 Yucno puznveckux 8, 16 RO — —
CUETYHKOB
2426 1-16 VYcraBka pazHocTu unsigned32 RW — app
BO3HHKHOBEHUS TPEPHIBAHUS
JUTsE PU3UYECKUX CUETYUKOB
1-16
6000 — Urenue uupoBbIX BXOJI0B MaccuB — — —
o 8 our
6000 0 Yucno uudpoBbIX BXOAOB IO 1-2 RO — —
8 our
6000 1-2 UreHnne upoBEIX BXOJIOB, unsigned8 RO hit:} —
Bcero 1o 16 our
5 6002 — NuBepcus ypoBHs nudpoBbIX MaccHB — — —
r% BXOJOB IO 8 OUT
r§ 6002 0 Yuco mudpoBbIX BXOIOB 110 1-2 RO — —
- 8 our
- 6002 1-2 WuBepcust ypoBHs UPpoBBIX | unsignedy RW — app
g BXO0B, Bcero 10 16 out
Z 6005 — Ob6miee paspemieHue boolean RW — com
- TpepbIBaHus 15 HUPPOBBIX
i BXOJIOB
i 6006 — Macka npepbIBaHUs 110 MaccuB — — —
55’ JT000MYy U3MEHEHHIO
JIOTUYECKOTO YPOBHS 8
% OUTOBBIX BXOJIOB
E 6006 0 Yuco mudpoBbIX BXOIOB 10 1-2 RO — —
2 8 our
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
6006 1-2 Macku npepbiBaHus 110 unsigned8 RW — app
11000My U3MEHEHUIO, BCETO
no 16 oéur
6007 — Macka npepbIBaHUSs 110 MAacCCHUB — — —
U3MEHEHHUIO YPOBHS 8
OUTOBBIX BXOJIOB C
JIOTUYECKOTO HYJIS Ha
JIOTUYECKYIO ETUHUILY
6007 0 Yucno uudpoBbIX BXOAOB IO 1-2 RO — —
8 our
6007 1-2 Macku npepbIBaHUsI 110 unsigned8 RW — app
m3MeHennio 0 —> 1, Bcero
1o 16 our
6008 — Macka npepbIBaHUsI 110 MaccuB — — —
W3MEHEHUIO YPOBHSA &
5 OUTOBBIX BXOJIOB C
E JIOTUYECKON €IMHUILIBI HA
% JIOTUYECKHI HOJIb
= 6008 0 Yucno mudpoBbIX BXOJIOB 10 1-2 RO — —
. 8 our
% 6008 1-2 Macka npepbIBaHMsI 110 unsigned8 RW — app
:i m3MeHeHuro 1 —> 0, Bcero
= 1o 16 our
c’z 6200 — 3anuch UGPOBBIX BHIXOOB MAacCCHB — — —
g o 8 our
=
@ 6200 0 Ywucno mudpoBbIX BEIXOIOB 1-2 RO — —
no § our
% 6200 1-2 3anuch nM(pOBBIX BHIXOOB, | unsignedy RWW na app
E Bcero 70 16 our
2
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
6202 — NuBepcus ypoBHs nu(poBbIX MaccHB — — —
BBIXOJIOB IO 8 OHT
6202 0 Yucno undpoBbIX BEIXOI0B 1-2 RO — —
o § our
6202 1-2 WuBepcus ypoBHs UQpoBbIX | unsignedy RW — app
BBIXOJIOB, BCEro 10 16 Out
6206 — Pexxum ommOku 1t MAacCCHUB — — —
UG POBBIX BBIXOJOB IO 8 OUT
6206 0 Yucno nudpoBhIX BEIXOI0B 1-2 RO — —
o 8 our
6206 1-2 Pexxum ommOku 1mudpoBbIx unsigned§ RW — app
BBIXOJIOB, BCETO 10 16 OUT
6207 — 3HaueHue npu MaccuB — — —
BO3HMUKHOBEHUH OIINOKH IS
BBIXOJIOB 110 8 OUT
5 6207 0 Yucno nudpoBbIX BEIXOIOB 1-2 RO — —
r% o 8 our
r§ 6207 1-2 3HaYeHHE MPU OIMUOKE NSt unsigned§ RW — app
- UG POBBIX BBIXOOB, BCETO
= no 16 our
2 6208 — Macka ¢unbTpa It BRIXOJI0B MaccuB — — —
Z o § our
= 6208 0 Yucno uudpoBbIX BEIXOIOB 1-2 RO — —
:i o 8 our
2 6208 1-2 Macka ¢unbTpa 11 unsigned§ RW — —
3 U POBBIX BBIXOOB, BCETO
1o 16 our
% 6401 — Urenue 16-pa3psaHbix MaccHB — — —
E aHAJIOTOBBIX BXO/IOB
E 6401 0 Yucao0 aHAJIOTOBBIX BXOJIOB 8 RO — —
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
6401 1-8 Urenue 16-pa3psaaHbIx integer16 RO na —
aHaAJIOTOBBIX BXO/OB 1-8
6403 — UrteHne aHaJIOTOBBIX BXOJI0B MacCHB — — —
B (popmare ¢ ruraBaromei
TOYKOU
6403 0 Yucto aHaJIOTOBBIX BXO0B 8 RO — —
6403 1-8 Yrenne aHAJIONOBBIX BXOJI0OB real32 RO na —
1-8 B popmarte ¢ miaBarorieit
TOYKOU
6411 — 3anuch 16-pa3psaHbIX MacCHB — — —
AQHAJIOTOBBIX BBIXO/IOB
6411 0 Yuco aHaJIOTOBBIX BBIXOJ0B 8 RO — —
6411 1-8 3anuch 16-pa3psaHbIX integer16 RWW na app
AHAJIOTOBBIX BBIXOIOB 1-8
6421 — Macka pa3penienus MaccHB — — —
5 MIPEPBIBAHMSI JIJIsI aHATIOTOBBIX
5
= BXOJIOB
s
r§ 6421 0 Yuci10 aHAJIOTOBEIX BXOJIOB 8 RO — —
 —
6421 1-8 Macka paspereHus unsigned8 RW — app
- MIPEPBHIBAHMS JIJIsI aHATIOTOBBIX
no
3 BX0/0B 1-8
i 6422 — Macka aHaJIoroBBIX BXOJIOB, MAacCCHUB — —
T
=
MO0 KOTOPBIM MPOU3OIILIO0
= npepeiBanue. Kaxaomy
(]
=
- aHaJIOTOBOMY KaHaITy
o
o COIIOCTABJICH OJIUH OUT
MAacCKH.
% 6422 0 Yucno 32-pa3psiiHbIX OAHKOB 1 RO — —
m
- HCTOYHUKOB IPEPHIBAHUS
=
 —
=
D
o
—
s /lucm
g M®PPY.L24L757002P3 6
Mam. | lucm | N° dokym. Modn. | dama




[ponomkenue Tabmuis b1

000 «I'K MOMK)»

Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
6422 1 IepBbIif 6aHk McTOUYHMKOB | unsigned32 RO — —
MIPEPHIBAHS AaHATIOTOBBIX
BX0/0B 1-8
6423 — Ob6miee paspemieHue boolean RW — com
MIPEPBIBAHMS JIJIsI aHATIOTOBBIX
BXOJIOB
6424 — [lenouncnennas BepxHss MAaCCHUB — — —
yCTaBKa BO3HUKHOBEHUS
MIPEPHIBaHMS OT aHAJIOTOBBIX
BXOJIOB
6424 0 Uwucio aHaIoroBbIX BXOJOB 8 RO — —
6424 1-8 3HaueHue BEPXHEN YCTaBKU integer32 RW — app
JUTSI aHAJIOTOBBIX BXOJIOB 1-8
6425 — [lemouncnennas HUKHSISA MacCHUB — — —
yCTaBKa BO3HUKHOBEHUS
5 MIPEePHIBaHMS OT aHAJIOTOBBIX
5
=] BXOJIOB
s
= 6425 0 Yucno aHaJoroBbIX BXOJ0B 8 RO — —
 —
6425 1-8 3HaueHUE HWKHEN YCTaBKU integer32 RW — app
] IS AaHAJIOTOBBIX BXOH0B 1-8
=
no
= 6426 — Be33nakoBast ycTaBka MacCuB — — —
= .
o aOCOJIIOTHOM Pa3HOCTH
T
=
BO3HUKHOBEHUS IPEPHIBAHUS
= OT aHAJIOTOBBIX BXOJIOB
(]
=
; 6426 0 Yucno aHaJoroBbIX BXO0B 8 RO — —
o
o 6426 1-8 3Ha4YeHUE YCTaBKU unsigned32 RW — app
a0COIOTHON pa3HOCTH
o
E aHaJIOTOBBIX BXOJAOB 1-8
m
jun
=
D
o
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=
D
o
—
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Wnpneke | Cy6- Ha3zBanue oO6bekra Tun wnm Tun PDO | Coxpa-
(hex) | ungexc muana3oH | goctyma | Srdo | HeHue
(hex) JTAHHBIX
642E — Benuunna cMmemenus st MAacCCHB — — —
AHAJIOTOBBIX JAHHBIX B
dbopmarte ¢ miaBaroniei
TOYKOU
642E 0 Yucao0 aHAJIOTOBBIX BXOJIOB 8 RO — —
642E 1-8 BenuunHa cMemeHus st real32 RW — app
aHaJIOTOBBIX BXOJ0B 1-8
642F — Macmrabupyromuit MaccHB — — —
MHOHUTENb JIJIs1 aHAJIOTOBBIX
JaHHBIX B popmare ¢
TUTaBAIOIIECH TOUKOM
642F 0 Yucao0 aHAJIOTOBBIX BXOJIOB 8 RO — —
642F 1-8 Macurtabupyromumit real32 RW — app
MHOKHTEIIb JIJIST aHAJIOTOBBIX
BXOJO0B 1-8
5 6443 — Pexum ommbOxu mis MAacCCHB — — —
£
is AHAJIOTOBBIX BBIXOJIOB
0
r§ 6443 0 Yucio aHAJIOTOBEIX BLIXOJ0B 8 RO — —
 —
6443 1-8 Pexum ommbku s unsigned8 RW — app
] AHAJIOTOBBIX BHIXOJOB 1-8
=
o
= 6444 — IlenouucnenHoe 3HaUYCHUE MacCHB — — —
=
< AQHAJIOTOBBIX BBIXOJIOB TIPH
=
OIINOKE
O? 6444 0 Yuc1o aHAJIONOBBIX BEIXOIOB 8 RO — —
[(en]
T
> 6444 1-8 [lemouncaeHHoe 3HaYEHNE integer32 RW — app
S
aal aHAJIOTOBBIX BBEIXOIOB 1-8
pu oIuoKe
]
S
[w=]
m
s
c
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o
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<
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o
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