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llodn. u dama

UHe. Ne dy6n.

Bzam. uHe. Ne

llodn. u dama

UHe. Ne rodr.

BHUMAHUE! 3ABOJ-U3TOTOBUTEJIb OCTABJISIET 3A COBOH IPABO HA
BHECEHUE U3MEHEHHMI IO KOMIUIEKTYIOINIUM W3JIEJUAM, CXEMHBIE U
KOHCTPYKTUBHBIE M3MEHEHHA C COXPAHEHHUEM COOTBETCTBHUA
N3JAEJNA TEXHUYECKUM TPEBOBAHUAM.

BBenenue

Hacrosimee PO pacmipoctpansiercss Ha 010K MakopuTapHOU 00paboTku 2 w3 4 auBepcuTeTa
«A» HG.124.1 AKET.030305.018 (manee 670K).

Hacrosimee PD mpennasHadeHo 11 03HAKOMJICHHMS C YCTPOMCTBOM, pabOTON M MpaBHIaAMH
AKCIUTyaTanuu 0y0ka. PO comepKuUT cBeleHUs 0 Ha3HAUEHWMH, IPUHILIMIE JIEHCTBUS, TEXHUYECKUX
XapaKTepUCTUKAX M yKa3aHUs, HEOOXOAUMbIE sl IPaBUILHOM 1 Oe30MacHoM 3KCIuTyaTanuu 0J10Ka
U TEXHUYECKOM 00CITy>KUBaHUU.

Boimonnenne paboT MO TEXHUYECKOMY OOCITY>KHMBaHHIO OJOKa JOJDKHBI TMPOBOJIUTH
CHELMAIHUCTHI, TPOLIEANINE TEOPETUYECKYI0 U MPAKTUYECKYIO MOATOTOBKY JJIsl paObOThl C JaHHBIM
000pyZOBaHUEM, MOATBEPKICHHYIO JOKYMEHTaMU 3aBOJA-U3TOTOBUTENS O IPOXOXKICHUU

00yueHusI.

Jlucm
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1 Onucanne u padora

1.1 Ha3Hauenue

1.1.1  bmok npeaHa3HadeH sl MaXKOPUTAPHOU 00pabOTKU JaHHBIX.

Brok obecrieunBaer:

- obMeH JaHHBIMU I10 OIITUYCCKHUM KaHaJlaM CBA3HU,

- Ma)KOpPUTapHYI0 00pabOTKy IaHHBIX OT TPeX WM YeTHIPeX ONTUYECKHX KaHAJIOB

CBSI3H;

- 0o0OMEH aHHBIMHU TI0 MHTepdelicaM Mmociaea0BaTebHON CBsa3u RS-422/1-6 ¢ 6iokamu

HUM.101.1, HUM.201.1;

- oOMeH JaHHBIMU 110 HHTep(delcy mocienoBarensHou cBsi3u RS-422/7-8 ¢ MIIT-O.

1.1.3  Jlormka Onoka peanu3oBaHa HAa MPOTPAMMHUPYEMON JIOTHUECKOW HWHTErPAIbHOM

cxeme — [TJIMC.

1.1.4  Brok npenHa3HaueH AJsl HEMIPEPhIBHOM, KPYTJIOCYTOYHOM 3KCILTyaTaLH.

1.2 TexHHYeCKHE XapaKTEePUCTHKH

1.2.1 TexHudeckne XapakTepUCTUKH

OJIoKa TPEICTaBIICHBI

B TaOmume 1.

Cxema

ANIeKTpruecKast (yHKIIMOHAIbHASI MOIYJIS IPUBE/ICHA B MPWIIOKEHUU A pucyHOK A. 1. JIuiieBas maHennb

% MOJyJIsl IpUBE/IeHa B IpuitoxkeHuu b prcyHok b.1.

o]

3 Tabnuua 1 — TexHuueckue XapakTepuCTUKU OJI0Ka

IS

(]

= HaumeHoBaHMe XapaKTepUCTUKH 3HayeHHUEe XapaKTePUCTUKU

g Hutepdeiic mocnenoBarenbHol cBsa3u RS-422 8 1T.

<

o Baewnue kaHanbl CBS3U (AyIUIEKCHBIE ONITHYECKUE) 4 wr.

2

¢ MortHOCTb, TOTpebIIieMast OJIOKOM OT HCTOYHHKOB He 6orce 10 BT

s nuranus mioc 24 B

2 Hapab6oTka Ha oTka3 npu Temnepatype mioc 40 °C He menee 1,342 * 10° g

©

5 Hapab6otka Ha oTka3 npu Temneparype ioc 60 °C He menee 0,584 * 10°

s

§ Tunopazmep 6U
I"abapurnsie pazmeps! (BxI'xII) He 6onee 262x186x20 mm

© Macca He 6onee 0,25 xr

g

3 HanpspkeHne nuTanus 24B+10%

S

;§ Jlnamna3zoH pabouux Temreparyp Ot mmtoc 1 o mmroc 45 °C

c

S

g

(<]}

< Jlucm
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HanmeHoBaHMe XapaKTepUCTUKH

3HauEHUE XapaKTEPUCTUKU

OTHOCHUTENbHAS BIAXKHOCTH BO31yXa Ipu
temmeparype miroc 25 °C u 6oree HU3KHX
TeMIiepaTypax 6e3 KOHJEHCAIlUU BJIaru

He 60mee 80 %

Jlnana3oH npenenabHbIX TEMIIEPATYp (B TEUEHHUE HE
6oxee 6 9)

Ot matoc 1 go mroc 55 °C

OTtHocuTeNbHAS BIAXHOCTh IPU TEMIIEPATYPE TUTIOC
35 °C u 6oree HU3KUX TeMIepaTypax 0e3
KOH/JICHCAIIMH BJIaru (B TCUCHHE HE Ooiee 6 )

He Ooitee 98 %

Knumarndeckoe ucrosHeHne 000py/10BaHus, B
COCTaBe KOTOPOTO MpUMEHseTCs OJI0K

Kimmmartndeckoe ncrionaenue — T,

tun atmoceps! — I1I (Mmopckast),

KaTeropus pasMenieHus 6iaoka — 4.1 mo

I'OCT 15150-69

Tun unrepdeiica nepenayn 1aHHBIX

RS-422

[IpoTokon nepenaum JaHHBIX

MODBUS

llodn. u dama

CKOpOCTB nepcaauu JaHHbIX IO ONITHUYCCKUM
uHTepdeiicam

3 686 400 6ut/c

CkopocTb nepesaun JaHHbIX 110 nHTepdeiicam
RS-422

921 600 6ut/c

PacuerHas Macca IparoueHHbBIX MaTEpUAIOB,
coJIepKaIuXcsl B KOMIIOHEHTaX OJloKa

3omoro — 0,025 1
cepebpo — 0,06 T

UHe. Ne dy6n.

o

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

1.3 YcrpoiicTBo U padoTa

1.3.1 Coequnntenu XP1 u XP2

1.3.1.1 bnok umeer pazvem XP1 s moaxmoueHuss K Kpocc-mare mkada u XP2 s

INOAKIOYCHUA BHCITHUX OIITHYCCKUX JIMHUN CBS3M.

Konctpyknus coequauteneit XP1 nu XP2 obGecrieunBaer onpeneneHHbIN MOPSI0K pa3pbiBa U

MEPBBIMU, UTO UCKIIIOUaET (POPMUPOBAHUE JIOKHBIX YIPABIAIOIINX CUTHAJIOB.

BOCCTAHOBJICHUA ueneﬁ O0Ka IIpHu €ro 3aMCHC 0e3 CHATHSA HAIPsSZKCHUS CO mKa(ba 3a CUCT HAIN4ui
YAJIIUHCHHBIX BBIBOJAOB IIHTaHMUA. HpI/I M3BJICUYCHHH OJIOKa LOCMU MUTAHUA PASMBIKAOTCA I1OCJIC

Pa3sMbIKaHHA ueneﬁ YHOpaBJICHUA, a IPpU YCTAHOBKC 010Ka B erl\/JIT O IMUTaHUAg 3aMbIKAlOTCA

1.3.1.2 Coemunurens XP1 nmpenHazHaueH JUIsl MOJAKIIOYEHHUsI OJIOKA K pPe3epBUPOBAHHOMY

BBOJly NMUTaHUSA U oO0ImeMy noreHnuany (tabnuua 2), uHTepdelicaMm mociaeoBaTelbHON CBSI3U

13Mm,

Jlucm Ne dokym. loon. |dama
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(RS-422) (tabnuma 3), anpecHol mmHe Kpeita (Tabnuna 4), muHe Muranus (Tabmuna 5), BEIXOAY

00001IeHHON HEUCTIPABHOCTH (TabiuIa 6).

Tabnmia 2 — Pe3epBupoBaHHBIN BBOJ MUTAHUS M OOITUH MOTSHIHAI

Ilens Kourakt [Ipumeuanue
L1 A25, C25, A26, C26
ITutanue [TJIMC u ceTeBoi yacTu
L2 A28, C28, A29, C29
M Al, C1, A31, C31, A32, C32 OOmuii moTeHIHaNn
Ta6mmma 3 — llenn naTepdeiicoB mocaenoBaTenbHON cBsi3n (RS-422)
WnTepoeiic Iens KonTakr XP1
TX+ B2
TX- C2
RX+ C3
RS-422-1
RX- B3
GND A2
GND A3
X+ B4
TX- C4
RX+ C5
© RS-422-2
& RX- B5
(o]
- GND Ad
S
= GND A5
TX+ B6
N
:g, TX- C6
2 RX+ C10
g RS-422-3
X RX- B10
2 GND A6
o
5 GND Al0
s
®©
Q TX+ B11
TX- Cl11
g RX+ C12
8 RS-422-4
S RX- B12
=
'§ GND All
GND Al2
5
S
2 Jluecm
g AKET.030305.018 PO
X 3am.) [lucm Ne dokym. loon. |dama 6
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WnTepoeiic Hens KonTakr XP1
TX+ BI13
TX- CI13
RX+ Cl4
RS-422-5
RX- B14
GND Al3
GND Al4
TX+ BI15
TX- CI5
RX+ Clé6
RS-422-6
RX- B16
GND AlS
GND Al6
TX+ B17
TX- C17
RX+ C19
RS-422-7
RX- B19
GND B18
©
5 GND CI8
: TX+ B21
8
= TX- C21
RX+ C23
S RS-422-8
% RX- B23
2 GND B22
S GND C22
%
g Tabauua 4 — AxpecHas mmMHa KpeiTa
s Bec Howmep paspsina | Konrtakt XP1 Bec Howmep pazpsina | Konrakt XP1
4 20 1 C12 2* 5 Cl4
2! 2 Al2 2° 6 Al4
S 22 3 Cl13 26 7 Cl5
o]
- 2 4 Al3 27 8 AlS
8
=
S
g
2 Jlucm
¢ AKET.030305.018 PO
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Tabmuna 5 — Illnna muranust

KonTakt YacroTa, I'1t
A7 0,5"
C7 2%
A8 83

COOTBETCTBHUH C TPEOOBAHUSAMHU MIPOCKTA

D-2).3) HacTpoeuHsle mapaMeTphl MO yMOTYaHKI0. [1apaMeTpu3alus BHIIOIHAETCS B

Tabmuma 6 — [enu pazbema XP1 ams BXoja, BRIXOAa CUTHAJIa CMEHBI pekuMa paboOThl M BhIXOa
00001ICHHOW HEMCTTIPABHOCTH

Ilens

Kontakt

O0600611eHHass HEUCTIPABHOCTh

C9

IIOpPTOB:

ONTHUYCCKUMU TPAHCHUBEPAMHU.

1.3.1.3 Coenunutens XP2 mnpenHazHaueH A8 NOAKIIOYEHUS K IJIaT€ C  YEThIPbMS

1.3.2 Ha mnnare Onoka pacmonaratotcsi mectb DIP-mepekmiouateneit st HacTpoOiKu

PEKUMOB Ma)KOpUTapHOW 00pabOTKM, HACTPOHKHU ajpeca OJOKa, HACTPOUKHU aJpeca ONTHUECKUX

1)  DIP-nepexirouareny Juisi BbIOOpa JIOTHKH Ma)KOpPUTapHOW OOpabOTKM CHUTHAJIOB —

S «Confy;
'§ 2)  DIP-nepekitouarenu A yCTaHOBKHU ajipecalinu 010ka — «Admy;
'§ 3)  DIP-nepexirouatenu uisl yCTaHOBKU ajpeca ontudeckoro nopra «1» — «OPTICAL
=
PORT1 ADRy;
< 4)  DIP-nepexmtouaTenu 1isi YCTAaHOBKHU ajipeca onTudeckoro mopta «2» — «OPTICAL
('e]
S PORT2 ADR»;
%
3 5)  DIP-nepekimrouaTtenu uisl yCTaHOBKU ajpeca ontudeckoro nopra «3» — «OPTICAL
A
PORT3 ADRy;
q; 6) DIP-nepexnroyaTenu A YCTaHOBKH aapeca onTudeckoro mopra «4» — «OPTICAL
I
< PORT4 ADR».
©
Q Komo6unanuu DIP-niepekiouareneii mpeacTaBieHsl B Tabuie 7.
Tabmuna 7 — KomOounauu DIP-nepekirouaTenneit
% Ne nepexmrouarens 8 7 6 5 4 2 1
o]
> O06paboTka CUTHAJIOB IO JIOTUKE
S « w3 3» 0 0 0 0 0 0 0
= «Conf»
S
g
2 Jlucm
¢ AKET.030305.018 PO
X 3am.) [lucm Ne dokym. loon. |dama 8
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No mepexmouaTens 8 7 6 5 4 3 2 1

O0paboTka CUTHAJIOB TIO JIOTHKE
«2 nu3 4» 0 0 0 0 0 0 0 1
«Confy
O06paboTka CUTHAJIOB 1O JIOTUKE
«3 u3 4» 0 0 0 0 0 0 1 0
«Conf»
Anpec 61oka «64»
«Adry
Anpec onTuueckoro nopta «1»
«OPTICAL PORTI1 ADR»
AJlpec ONTUYECKOTO MOpTa «2»
«OPTICAL PORT2 ADR»
AJlpec ONTUYECKOTO MopTa «3»
«OPTICAL PORT3 ADR»
AJlpec ONTUYECKOTO MopTa «4»
«OPTICAL PORT4 ADR»

1.3.3  Ilepemaua maHHBIX IO ONTHYECKUM UHTEpdeiicam
[lepenaua naHHBIX MO ONTHYECKUM HMHTepgeiicaM olOecrieuuBaeT nepeaady AaHHBIX MEXIy

MII 101 u IIIMC O6noka. Ilepenaua naHHBIX MO ONTHYECKMM HHTEpdeiicaM HHULIUUPYETCS

MIT 101.

llodn. u dama

1.3.4  Ilepenaua nmanubix o uaTepdericam RS-422/1-6
Ilepenaua manHbpIX N0 uHTepdeiicam RS-422/1-6 obecneunBaeT nepeaayy JaHHBIX MEXIY
[UIMC o6moka mw HUM.101.1/HUM.201.1. Tlepemaya nanueix mo uHTepdeiicam RS-422/1-6

unuuupyetcs [IJIMC 6ioka pa3 B muxi (50 mc).

1.3.5 Ilepenaua nanubix mo uatepdericy RS-422/7-8

UHe. Ne dy6n.

Ilepenaua nanHbIXx 1Mo uHTepdeiicy RS-422/7-8 obecneunBaer mnepenauy JaHHBIX MEXITY

MII-® u [TJINC 6noxka. [lepenaua nanusix no unrepdeiicy RS-422/7-8 unnnuunpyercs MI1-O.

1.3.6  IlpueM dIEKTPUUECKUX CUTHAJIOB OT IITMH MUTAHUS

o

B3zam. uHs.

Jlnana3oH BXOJIHOTO HANPsDKCHHUS SJIEKTPUYECKUX CHUTHAJIOB, OTHOCHUTEIHHO OTOPHOTO
noteHnmana — ot 0 1o 26,4 B:

1)  3mauenue sorudeckoro «0» B quamazone ot 0 10 4,5 B;

llodn. u dama

2)  3HaueHue Jormyeckou «1» B auanazone ot 19,2 no 26,4 B.

1.3.7  MaxopurapHas 00paboTka «2 u3 3»
[Tpu 06paboTKe CUTHAJIOB IO JIOTHKE «2 U3 3» OJOK paboTaeT Mo CIeAyIOIIEMY aIrOPUTMY:
1) CCJIM 3HAYCHUA PCTUCTPOB B NAKCTAX NAHHLBIX, MOCTYIIUBIOHUX IO TPEM OITHYCCKUM

untepdeiicam, ot MII 101 paznmugarores, To 610k He nepenaet ganasie B HUM.101.1/HUM.201.1 n

UHe. Ne rodr.

Jlucm
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llodn. u dama

UHe. Ne dy6n.

o

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

dbopmupyer coobmienue «Pacxoxaenne BXoaHbix JaHHbIX» (FDEV);

2)  ecnu 3HAYEHHUS PETUCTPOB B MaKETaX MAHHBIX, MOCTYMHUBIINX MO JIBYM ONTUYECKUM
unrepdericam, or MII 101 coBmagarot, To 610k mepenaer manaeie B HUM.101.1/HUM.201.1 w
dopmupyer coobmenuss «Pacxoxkaenne Bxonmueix aaHHeiX» (FDEV) u «Bxomnbsie naHHBIE
coBnagaiot 2 u3 3» (F2V3);

3)  ecaM 3HAYEHUs PETUCTPOB B MaKETax JAHHBIX, MOCTYMUBIIUX MO TPEM ONTHYECKUM
unrepdericam, ot MII 101 coBmamarot, To 670K TepeaaeT manHbie B HUM.101.1/HUM.201.1 u
dbopmupyet coobuienus: «Bxoanrsie nanneie coBnaaaroT 3 u3 3» (F3V3).

B noruke MaxoputapHoil 00paboTKH «2 U3 3» peann30BaHO U3MEHEHHUE JIOTHKH OT «2 U3 3» K
nocyenyomuM Bapuantam: «1 u3 2» u «1 u3 1».

[Ipu OTCYTCTBMM JAaHHBIX OT OJHOTO OINTHYECKOrOo WHTepdelca, B TCUCHUH TPEX ITUKIIOB
nepefayu JaHHbIX Ui ¢popmupoBanun HeucnpaBHoctd FDATA TS N, maxopurapHas o0paboTka
MEHSIETCS M3 JIOTHKH «2 U3 3» B TOTUKY «1 U3 2» ¥ paboTaeT 1Mo CIeAYIIEeMY allTOPUTMY:

1)  ecnu 3HaYEHUs PETUCTPOB B MAKETaX JAHHBIX, MOCTYIMHUBIIUX MO JBYM ONTHYECKUM
unrepdericam, ot MII 101 pasznugarorcs, To 610k nmepeaaet aanasie B8 HUM.101.1/HUM.201.1 B
nopsiake ouepenu u ¢opmupyer coodbueHus «Pacxoxnenue BxoaHbix naHHbIX» (FDEV) un
«Bxomubie nannbie coBnaaaoT 1 u3 2» (F1V2);

2)  ecnM 3HAYEHHUS PETUCTPOB B MAKETaX AAHHBIX, MOCTYMHUBIINX MO JIBYM ONTHYECKUM
unrepdericam, ot MII 101 coBmamarot, To 610K TepemaeT manHbie B HUM.101.1/HUM.201.1 u
dbopmupyer coobuienue «Bxonneie nanusie copnanaot 2 u3 2» (F2V2).

Ecnmu npu 06paboTke AaHHBIX MO JOTUKE «1 W3 2)», CTAHOBUTCS HEWCIPABEH €Ile OJUH
onTHYeCKUi MHTEep(delc, TO JIOTHKa aBTOMAaTHYeCKH MeHseTcs Ha «1 u3 1». [Ipu moruke «1 u3 1»
nannele, mepenatorcss B HUM.101.1/HUM.201.1 6e3 00pabGoTku u ¢dopMHUpyeTCs COOOIIECHUE
«Bxonnbie nanHbie coBnagarot 1 u3 1» (F1V1).

[Ipn BoOCCTaHOBICHMM TMepefadyd JaHHBIX OT HEUCIPABHBIX ONTHYECKUX HUHTep(delicoB
Ma)kopuTapHasi 00paboTKa aBTOMaTHUECKH MepeKIodaeTcs U3 Joruku «1 u3 1» B noruky «1 u3 2»,

a fajnee u3 JOTUKH «1 u3 2» B JOTUKY «2 U3 3».

1.3.8  MaxoputapHas oOpaboTka «2 u3 4»
[Tpu 06paboTke CUTHANIOB MO JOTHKE «2 U3 4» 060K paboTaeT Mo CIENyIOIeH aaropuTMy:

1) ecnam 3HAYEHUS PETHCTPOB B TAaKeTaX JMAHHBIX, TOCTYMHBIIUX [0 YETBIPEM
ontuueckuM wuHTepdericam, or MII 101 pasznuyatorcsa, To OJOK HE TmepenaeT HaHHBIE B
HUM.101.1/HUM.201.1 u popmupyet coodmenue «Pacxoxaenne Bxoaabix 1anabix» (FDEV);

2)  ecnu 3HAYCHHs PETHCTPOB B MaKeTax AAHHBIX, MOCTYMUBIIUX IO ABYM ONTHYECKUM

unrepdeiicam, or MII 101 coBmazmator, To 610k mepenaer nanasie B HUM.101.1/HUM.201.1 u
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dopmupyer coobmenus «Pacxoxaenne Bxomueix maHHbX» (FDEV) u «Bxomubeie naHHBIE
coBmnagaiot 2 u3 4» (F2V4);

3)  ecau 3HAYEHMs] PETUCTPOB B MaKeTaX NAHHBIX, MOCTYMHUBIIMX O TPEM ONTHYECKUM
untepdeiicam, or MII 101 coBmagarot, To 610k nepenaer nanusie B8 HUM.101.1/HUM.201.1 wu
dopmupyer coobmenuss «Pacxoxaenne Bxomueix maHHbX» (FDEV) u «Bxomubeie naHHBIE
coBmnagaiot 3 u3 4» (F3V4);

4) ecnu 3HAUEHUS PErHCTPOB B TMAKeTaX MJAaHHBIX, IMOCTYNMBIIUX 110 YEThIPEM
ontuueckuM wuHTepdeiicam, ot MII 101 coBmamator, TO OJOK TmepenaeT [aHHBIE B
HUM.101.1/HUM.201.1 u ¢popmupyet cooOrienue «Bxoaupie nanusie coBnanaiot 4 u3 4» (F4V4).

3a Bpems mmkia oOpadorkn B HUM.101.1/HUM.201.1 mepenatoTcsi JaHHBIE, KOTOPHIC
MOATBEPKIAIOTCA TaKUMHM k€ JaHHbiMu oT gnpyroro MII 101. Ecau 3a Bpems 1ukia
MOJATBEP)K/ICHUE TaHHBIX HE MPOUCXOIUT, TO OHU «3a0bIBAOTCS». Ecnu B oauH UK 00paboTKH
MPUILUIA HECKOJIBKO Tap MOJITBEPXKACHHBIX JAaHHBIX, TO CHayajga NEpelaloTcs JaHHbIE, KOTOPHIC
MIPUIIUIA TIEPBBIMH, a TIOCIIE BCE OCTAIBHBIC B MOPSAKE OUEepPEIH.

B Omoke peann3oBaHO HM3MEHEHHE JIOTMKH Ma)KOPUTApHON 00paboTKH OT «2 m3 4» K
MOCJeNyOMUM BapuaHTaM: «2 u3 3», «l u3 2» u «1 u3 l». JlanHas koHUenuus Aerpagalun

paboTaeT aHaJTOrMYHO KOHLENIINH JeTpagaliiy onucaHHoil B . 1.3.7.

llodn. u dama

1.3.9  MaxopurapHnas 06paboTka «3 u3 4»
[Tpu 0OpaboTKe CUTHATIOB TIO JIOTHKE «3 U3 4» OJI0K paboTaeT Mo CIeayoIeMy allfOPUTMY:
1) echaum 3HAaYeHUS PErHCTPOB B TAaKeTaX JMAHHBIX, TOCTYMHUBIIUX [0 YETBHIPEM
ontuyeckuM wuHTepdericam, or MII 101 paznuuarorcs, To OJIOK He mepenaeT IaHHBIE B

HUM.101.1/HUM.201.1 u hopmupyet coobmenne «Pacxoxaenue Bxoaubx qaHasx» (FDEV);

UHe. Ne dy6n.

2)  ecnM 3HAYEHHUs PETUCTPOB B MAKETaxX AAHHBIX, MOCTYMHUBIINX MO JIBYM ONTHYECKUM
untepdeiicam, or MII 101 coBmagarot, To 610k He mepenaet nanusie B HUM.101.1/HUM.201.1 u

dopmupyer coobmenus «Pacxoxaenne BxomHeix maHHbX» (FDEV) um «Bxomubeie naHHBIE

o

B3zam. uHs.

coBmnagaiot 2 u3 4» (F2V4);
3)  ecnu 3HAYCHUS PETHCTPOB B IMAKETaxX JAaHHBIX, MOCTYMHBIIUX IO TPEM ONTHYCCKUM

untepdeiicam, or MII 101 coBmamaror, To Omok mepenaer nanueie B HUM.101.1/HUM.201.1 u

llodn. u dama

dopmupyer coobmenuss «Pacxoxaenne Bxomueix aaHHbX» (FDEV) u «Bxomnbsie naHHBIE
coBnagaiot 3 u3 4» (F3V4);

4) ecnu 3HAYCHUS PETUCTPOB B TMMAKETaX JAHHBIX, MOCTYMHBIIMX II0 YETHIPEM
ontuueckuM uHTepdericam, ot MII 101 coBmagator, TO OJOK TmepemaeT JaHHBIE B

HUM.101.1/HUM.201.1 u hopmupyet coobmienue «Bxoansie nannpie coBnagaroT 4 u3 4» (F4V4).

UHe. Ne rodr.
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B Oioke peann3oBaHO W3MEHEHHME JIOTMKH Ma)XOPUTapHOH 00paboTku oT «3 U3 4» K
cieayomuM BapuanTaMm: «2 u3 3», «1 u3 2» u «1 u3 1». Jlannas KoHIENIUs Ierpaganud padboTaeT

AHAJIOTMYHO KOHUEMIINY JAeTpaJlaliii OMMCaHHOM B 1. 1.3.7.

1.3.10 Huaukauusa u curgaiusanus OJIoKa
Ha nuiieBoit manenu 6J10Ka pacmoioKeHbI:
1) wunaukarop «POWERY, nokassiBatonuii Hanuuue nutanus 24 B;
2) wunaukatop «ERR», mokaspiBaommii HajaudWe amnmapaTHbIX HEHUCIPABHOCTEH |
MPOrPaMMHBIX OIITUOOK;
3) nHaukatopel «TX», «RX», MHIAMKaLMSA NEepefayd JaHHBIX [0 BHEIIHUM KaHajaM
CBSI3M.
Nuamukammg ceetoqnonos «POWER» n «kERR»:
1)  mpu BO3HMKHOBEHHH HeucnpaBHOCTU «IloHIKEeHNE HAMPSHKEHUS BXOJHOTO MUTAHUS
Ha OJHOM M3 BBOJOB nuTanus ceeroaunos «POWERY» muraer ¢ vacroroi 2 I';
2) Tpu BO3HUKHOBEHHWHU HeUCHpaBHOCTH «lloBblllleHWEe HAMPSHKEHUs BXOJAHOTO
MUTAHUS» HA OJHOM U3 BBOJOB nutanus ceetoanon «POWER» Mepuaer ¢ yacrorou 8 I';
3) npu popmupoBanun HeucnpaBHocTeil (FDATA TS Ne, FRS Ne, FDATA Ne, FDEV,
F1V2, F2V3, F2V4, F3V4) ceetoanon «kERR» muraer ¢ vactoroii 0,5 I'i;

llodn. u dama

4) 1npu HeuCHpaBHOCTSAX Ha muHax wmuraHus ceeroauoabl «POWER» u «ERR»
CBETATCS IOCTOSIHHBIM CBETOM.

Bo Bpems mepenaun NaHHBIX MO ONTHYECKHM HMHTepdeiicaM Ha NIUIEBO maHenu OloKa ¢

gactotoii 8 I't Mepriator cBeToauo bl «RX» u « TX», cBUIeTEeNbCTBYIONMKE O pabOTOCTIOCOOHOCTH

KaHayioB cBs3u. [Ipu orcyrcrBum nepegaun ganubix or MIT 101 unaukanus Ha cBeroanoae «RX»

UHe. Ne dy6n.

OTCYTCTBYET.

1.3.11 ®opmupoBanue curtaaa o000IICHHONH HEUCTIPABHOCTH

[Tpu ¢opmupoBaHnH THOOOTO CUTHAJA HEUCTIPABHOCTH (hOpMUpYyeTCsi CUrHal Ha KOHTakT C9

o

B3zam. uHs.

KieMMHHKa XP1.
Coo01eHnst 0 HEUCITPABHOCTAX OJI0Ka CHUMAIOTCS Cpa3y MOcie UX YCTpaHEHUSI.

HewucnpaBHocTu 6510Kka npencrasieHs! B Tabnuue B.1 npunoxenus B.

llodn. u dama

14 JIlnarnoctuka 0J10Ka

Jlornueckass cxema IIJIMC peanu3oBbIBAaeT cleAylOMIME JAMArHOCTHYECKUE (PYHKLIUHU
anmapaTHoro 00ecreYeHus:

1) JAWarHoCTWKA MUTAHMUS,

UHe. Ne rodr.

2) AUAardHoCTuKa IIMH MUT'aHUA,
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3)  nmarHocTuka MHTEpPQEcoB Mociea0BaTeIbHON CBS3H.

1.4.1  JluarHocTHKa IIUTAHUS

JluarHocTUKa NHUTAHMUS OCYILECTBISET KOHTPOJIb HAINpPSDKEHHUS MHUTAaHUS OT BHEIIHHUX
HMCTOYHHUKOB.

HomuHnaneHoe 3HaueHune HanpsikeHus — mioc 24 B.

MuHuMaJIbHOE 10y CTUMOE 3HaU€HUE HanpshkeHus — mioc 19,6 B.

MaxkcruManbHOE AOITyCTUMOE 3HaUeHHUE HanpsbKeHus — mitoc 26,4 B.

B pesynbrare KOHTpOds (GOPMHUPYIOTCS CIEAYIOIIUME CHUTHAJdbl HEUCIpaBHOCTH (eciu
MUTAIOIIee HAMPSHKEHNE BBIILIO 32 YKa3aHHbIE MPEAEIbI):

- «ITonmxenne Hanpspkenus nutanus» (FUD);

- «IToBbrmienne Hanpsprenus nutaaus» (FUU).

1.4.2  JlmarHocTHKa IIMH MUTaHUS
JlnarHocTuka IIWHBI MUTaHHS OOecredynBaeT (OPMUPOBAHME CUTHAJIOB HEHUCIPABHOCTH B
Ciydae OTCYTCTBHS 4aCTOTHI/HEKOPPEKTHOM YacTOTHI HA JIIOOOM M3 KaHAJIOB IIWHBI MUTAHUS, TIPH
3TOM (HPOPMHUPYIOTCS CUTHAIIBI:
1) «HeucnpaBuocts munsl Muranus 0,5 I'my» (FB0.5);

2) «HeucnpasHoctb muHbl Muranus 2 ['n» (FB2);

llodn. u dama

3) «HeucnpaBuocts mmubl Muranus 8 I'm» (FBS).
1.4.3  Jluarnoctuka uHTEpQECcoB MOCIeA0BATEILHON CBA3U

1.4.3.1 JlmarHocTHKa ONTHYECKUX UHTEP(DEICcoB

I[I/IaFHOCTI/IKa HOCJIOCTHOCTH HCpCAaBACMbIX JAHHBIX IO OINTHYCCKUM HHTGp(I)GfIC&M

UHe. Ne dy6n.

o0ecreynBaeTcsl BBIYMCIEHUEM KOHTPOJIBbHOM CyMMBI ITOJIydeHHBIX akeToB faHHbIX (CRC16).
IIpu HecoBmageHUM KOHTPOJIBHOW CyMMBI IaKeTa JAaHHBIX IO ONTHYECKHM HHTepdeiicam,

(dbopmupyeTcss HOBTOPHBIN 3allpoc NakeTa JaHHbIX. Eclii KOHTpOJIbHAs CyMMa MOJIy4€HHOIO OTBETa

o

B3zam. uHs.

MOJYy4YMJIaCh HEKOPPEKTHOH, TO ¢opmupyercss HeucnpaBHOCTh — «llomydeHHele pmaHHBIC

HekoppeKTHbDY «FDATA TS N».

1.4.3.2 Jmnaraoctuka uHTepdeiicoB RS422/1-6

llodn. u dama

Juarnoctuka wuHTep(delicoB mnepemaun AaHHbIX RS-422/1-6 obecreunBaeT KOHTPOJb
paboTocrocoOHOCTH HHTEP(EICOB.

Hapymennem mnepenaun naHHbix uHTepdeiicy RS-422/1-6 Oynmer SBIATBCS OTCYTCTBHE
oTBeTOB O uHTepdeiicy B Teuennn 250 Mc, mpu 3TOM HapylleHHH (OPMHPYETCS CHUTHAl —

«Hapymenune nepenaun gaHHbIX o uHTepdeiicy RS-422 Ney (FRS Ne).

UHe. Ne rodr.
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llodn. u dama

UHe. Ne dy6n.

o

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

JluarHocTuka IIEIOCTHOCTH TIepeJaBacMbIX JaHHbIX 10 uHTepdeiricam RS-422/1-6
o0ecreynBaeTcsl BHIYMCIEHUEM KOHTPOJIBHOM CyMMBI ITOJTydeHHOTro naketa qaHHbix (CRC16).

[Ipu HecoBmageHWHW KOHTPOJBHOW CyMMBI TakeTa JaHHBIX 1Mo uHTepdeiicam RS-422/1-6,
dbopMupyeTcsi MOBTOPHBIN 3aMpoC MakeTa JaHHBIX. Eciau KOHTpoNbHAs cyMMa MOJy4YE€HHOTO OTBETa
MOJYy4YMJIaCh HEKOPPEKTHOH, TO ¢opmupyercss HeucnpaBHOCTh — «llomydeHHele pmaHHBIC

HekoppeKTHbDY «FDATA Noy.

1.5 MapkupoBKa M YIAaKOBKA

1.5.1  Ha 6ok HaHeceHa MapKUPOBKa, CoJepKalas:
—  TOBapHbIM 3HAK 3aBOJA-U3TOTOBUTEIIS;
—  YCJIOBHOE HaMEHOBaHHE OJIOKa;
—  TIOPSIKOBBIN HOMEP 10 CUCTEME 3aBOJia -U3TOTOBUTEIS;

- JIaTy U3rOTOBJIEHUs (TOJ, MecsI).

1.5.2  VYnakoBbiBaHuE OJOKa NPOU3BOJAUTCS B 3aKPBITHIX BEHTUIUPYEMBIX MOMELICHHSIX
MpU TEMIIEpaType OKpyXk awmiero Bosayxa oT mmoc 15 go mmoc 40 °C ¥ OTHOCUTEIBHOU

BiakHOCTH 110 80 % MpH OTCYTCTBUHU B OKpY’KaloIlel cpejie arpecCUBHBIX MPUMECEH.

1.5.3  KoHncepBamusi obecrieunBaeTcsl MOMEIICHHEM OJOoKa B 4Y€XOJ W3 MOJUITHICHOBON
mwieHku toammHoi ot 0,15 mo 0,2 mm mo I'OCT 10354-82, mocne 4ero 4exoy TepMETUYHO

3aBapuBaETCs, PU 3TOM IPOKOTOB U HEMPOBAPEHHBIX YUACTKOB HE JI0IYCKAETCS.

1.54 Bwmecte c¢ Onokamu JOMKEH OBITh YMAaKOBaH KOMIUIEKT SKCILTyaTallMOHHON

JIOKYMEHTALIUH.

1.5.5 VYmnakoBaHHble OJIOKM JOJDKHBI OBITH YJOXKEHBI B TPAHCIOPTHYIO Tapy —

danepusie smmku 'OCT 3916.1-2018.

1.5.6 VYmnakoBka jgokHa oOecrieyuBaTb COXPAHHOCTh OJOKOB OT BCSKOIO poja
MOBPEXICHUN TPU BO3JEHCTBUM yJApHBIX HArpy30K U KIMMAaTHYECKUX (PaKTOPOB HA BECh MEPUOJ

TPAHCTIOPTUPOBAHUSA U XPAHCHHS Y TOTPEOUTENIS B TIpEIesiax TApaHTUUHOTO CPOKA XPAHEHHUS.

1.5.7 TpancnopTHas MapKHpPOBKa, CIOCO0 €€ HaHECEHUs JODKHBI COOTBETCTBOBATH

tpeboBanusim ['OCT 14192-96.
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2 Hcnoan3oBanue mo Ha3HAYEHHIO
2.1 I[MoaroroBka Kk padorte

2.1.1  PacmakoBka OjoKa DOJDKHA MPOU3BOAMTHECS MPH TEMIEpAaType BO3yXa HE HUKE
mwioc 15 °C u orHocuTenbHOW BiaxHOCTH He Oonee 70 % B NMPUCYTCTBUM MpeACTABUTENS
OpraHu3alliy, BBITOJHAIONMECH ITyCKO-HAJIAAOYHbIE paboThl JIMOO OAKCIUTyaTanuio OJoKa, WIn

MNpEaACTAaBUTEIA 3aBOJa-U3TOTOBUTCIIA.

2.1.2  PacmakoBky O0/0Ka, TpaHCIOPTHPYEMOro MIpU OTPULATENILHOW TeMIeparype,
HEO0OXOJUMO TPOU3BOJUTH B OTAIUIMBAEMOM IOMEILIEHUU, MPEABAPUTEIBHO BBIAECPKAB €ro B
YIaKOBaHHOM BUJI€ B HOPMAJIbHBIX KIIMMATUYECKUX YCIOBUSIX HE MeHee 6 .

BHUMAHUE! 3AINIPEHIAETCSA PABMEIIEHHUE YIIAKOBAHHOI'O BJIOKA
PAJ1OM (HA PACCTOSAHUU MEHEE 1 M) C UCTOYHUKOM TEILJIA.

2.1.3 Ilpm pacmakoBke HEOOXOAUMO COOJIIOAATh BCE MEphl MPEJOCTOPOKHOCTH,

O6CCHC‘II/IBaIOH_II/Ie COXPAaHHOCTb o1oKa.

2.1.4  PacmakoBKy Ka)J0Tro YIAaKOBaHHOIO MECTa CJEIyeT HAauMHATh CO CHATUS KPBIIIKU

TPAHCIIOPTHOTO AIIKKA, COTJIACHO TPeOOBaHMSIM MaHUTTYJIAIIMOHHBIX 3HAKOB 110 ['OCT 14192-96.

2.1.5  Bo Bpems pacnakoBKH HEOOXOIUMO MPOBEPUTH:

1)  cooTBercTBHE NOJYYEHHOW MPOAYKIMH YNAKOBOYHBIM JINCTAM Ha TPaHCIOPTHBIN

©
§ SAIIUK U OMUCAM MECT MPU UX HATHYUU B TPAHCIIOPTHOM SIITUKE;
S o o
. 2)  BHeIHWH BUJ OJIOKA HA OTCYTCTBHE IMOBPEXKICHUH MOCIIE TPAHCTIOPTUPOBAHMSI.
S
2.1.6  Tlocne pacmakoBku OJi0Ka, B cilydae OOHapy>KEHHs HEKOMIUICKTHOW MOCTaBKH WJIH
MOBPEXKACHUI BHEITHETO BHJAA, BO3ZHUKIIUX MPH TPAHCIOPTHPOBAHHUH, MPEICTABUTEND ITyCKO-
. b b
|~
% HaJaJ04YHOM TMOO0 IKCIUTYaTUPYIOIICH OpraHN3aluy JOJKEH U3BECTUTH 3aBOJI-U3TOTOBUTEb.
%
< 2.2 Hcnoan3oBanue 6J10Ka
I
AN
N 2.2.1  Bnok nomyckaeT U3bSTUE U YCTAHOBKY 0€3 OTKIIFOYESHHS MUTaHuUS 1Kada.
§ 2.2.2  TlonsipHOCTHh MOJAKIIIOUEHHUS MCTOYHMKOB CHUTHAJIA K BXOJaM OJIOKa BBIMIOJHACTCS B
§ COOTBETCTBUH C JJAHHBIMH, IPUBEJICHHBIMU B Ta0ymIile 2 HacTosimero PO.
@
2.2.3  BBox B pa0oTy BBHIMOJHIETCS B CAEAYIOLICH MOCIEI0BATEILHOCTH:
g 1)  mpoBecTu ocMOTp GJI0KA HA OTCYTCTBHE MTOBPEKICHMIA;
©
° 2)  ocmotpeth pazbéMbl XP1 u XP2, ycTaHOBICHHBIC Ha OJIOKE;
S
'§ 3)  ycTaHOBUTH OJIOK B IIKad;
4) mocne moJauM NUTAHMS IPOKOHTPOIMPOBAaTh cBeueHHEe HMHAMKATOpoB «POWERY,
< «ERR», «RX» 1 «TX» B coorBeTctBuH ¢ 1. 1.3.10 gannoro PO.
8
=
(s]
2 Jluem
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llodn. u dama

UHe. Ne dy6n.

o

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

2.3 Bo3moxHBIe HeHCIIPAaBHOCTH U MEeTOAbI X YCTPAHEHHUS

23.1

Tabiuue 8.

Tabnuua 8 — Bo3MokHbIE HEHCITPABHOCTH OJIOKA U METO/IbI UX YCTPAHEHHUS

Bo3mosxHBIE HCHUCITPABHOCTHU O0i0Ka u MCTOABI HMX YCTPAaHCHUSA IIPHUBCIACHBI B

Bosmoxnaas
HEHCIPAaBHOCTh

[Ipuunna

Cnioco6 ycTpaHeHus

Ha 6n0ke cBeroquon
«ERR» Muraet ¢ yactoToi
0,5Tn

HeuncnpasHocts
MIPOTPAMMHBIX H/WJIH
anmapaTHbIX CpeiCTB OJ0Ka

3aMeHUTh OJIOK

Ha 610xe cBeToquon
«POWER» muraer ¢
gactoron 2 I'g

[ToHmkeHHOE HANPSKEHUE
BXOJIHOTO MUTaHMs OJI0Ka

[TpoBepuTh nMomavy nuTaHus OJI0Ka

Ha 610xe cBeToquon
«POWER» mepnaer ¢
vacToTod 8 I'ng

I1oBbIIEHHOE HAIPSKEHUE
BXOJHOTO MUTaHUs 0JI0Ka

[TpoBepuTh nogauy nutanus 0J0ka

232

Bce PECMOHTHBIC paGOTBI AOJIKHBI IPOBOAUTHCA 3aBOAOM-U3TOTOBUTCIICM.

13Mm,

Jluem|  Ne dokym. Modn.
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3 Texnuveckoe 00cIy;KNBaAHUE
3.1 OO0uue ykazanus

3.1.1 TO npoBoguTcCs C LEIbIO 0OCCIEYCHHS MPABWIBHON JJIUTEILHON paboThl OJIOKA B

Nnepruoa SKCIIyaTalum.

3.1.2  TO 6noka noapas3aensieTcsi Ha CIETYIONTUE BUIbI:
— BU3yaJIbHBI OCMOTD;
- MepHoaNIecKast IPOBEPKa;

— conpoBoxaenue [10.

3.1.3  TO pomKHO TMPOBOAUTHCS MO TIpaduKaM TEXHUYECKOTO  OOCITYKHBaHHS

000pyIOBaHUs, B COCTaBE KOTOPOTO OJIOK UCIIONIB3YETCs, HE PEKe OJJHOTO pasa B 2 Toa.

3.1.4  Pexomenayemas nepuoau4HocTb 1o BuaaMm TO mpuseneHa B Tabmmuie 9.

Tabmuia 9 — Pexomenayemasi nepruongHoCTh o Bujgam TO

PaboTbl MO TEXHUYECKOMY Pexomennyemas PeKOMEHTYeMbIe HCTIOMHATEIH
00CITyKUBAaHUIO MEePUOJNYHOCTD Y
M3YaJbHBIA OCMOT KEIHEBH MEepaTUBHBIN I H
Busya 0CMO ExenHeBHO Onepa epcoHal
DKCIUTyaTallMOHHO-PEMOHTHBII
[Tepuoanueckas mpoBepka Opus pa3 B 2 roga HepcoHa

©
S Compooxaenue [10 - 3aBOO-U3rOTOBUTEID
o]
S
S
S 3.2 Mepsbl 0e30macHOCTH

2. OHCTPYKIMS Onoka obecrmeunBaeT 0€30MacCHOCTh OOCTYKMBAIOIIETO MEpCcoHaNa B

321 K 0 0 0 0

S cootBeTcTBUU ¢ TpeboBanusmu ['OCT 29075-91.
>
(o]

2. I IIUTHl 4YeJIOBEKa OT TMOPaKEHUs DJIEKTPUUYECKHMM TOKOM OJIOK
< 322 Ilo cnocoOy 3a €JI0BEKa OT IOpaxe u1e ec OoKOM 0I10
o
I
A cooTBeTcTBYyeT TpeboBanusaM kinacca 0l mo 'OCT 12.2.007.0-75.
(<]}
: 3.23  na npoeneHuss pabor mo TO u peMOHTY OJOKM [JOJKHBI MEPEHOCUTHCS B
o)
I
> TEXHOJOTHYECKON Tape, UCKII0YAIOIIel COMPUKOCHOBEHHUE UX MEXKIY COOOil.
:
@ 3.2.4 Ilpodunaktuyeckue pabOTBl  JOKHBI  BBIMOTHATBCS C  UCIHOJIB30BAHUEM

AHTUCTATUYECKOTO Opaciera.
©
g
©
° 33 Ilopsinok TEXHHUYECKOTr0 00CTYKUBAHUS
S
e} ) v
S 3.3.1  IlepeueHp paboT npu NPOBEICHUU BU3YaIbHOMN U MIEPUOANIECKON MTPOBEPKE MPHBEICH B
Ttabmunax 10, 11 cooTBETCTBEHHO.
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Tabnuna 10 — ITepeuens paboT 10 MPOBEJACHUIO BU3YAJIbHOTO OCMOTpa

Howmep HaumenoBanue
Coneprxanue padboT
orepanuu pabort

1 KonTponupoBaTh HCHpPaBHOCTH OJOKa Ha MpeaMer
[IpoBepka OTCYTCTBHUSI CBE€YEHHUS, MUTAHUSI U MEPUAHUS MHAUKATOpA
paboTOCIIOCOOHOCTH «ERR», nHamnmums cBeduenuss wunaukaropa «POWER»

1 0110Ka TOCTOSIHHBIM CBETOM Ha JIUIIEBOM MaHEe I OJI0Ka.
10 CPEeJICTBAM 2 KoHTponb UCHPaBHOCTH OJIOKa MOCPEACTBOM OLIEHKH
WHIUKAIIT vHpopMalMM  HA  JMATHOCTHUYECKUX  BHICOKAIpax

WH)KEHEPHOW M/WJIM TUAarHOCTHYECKOM CTAHIIUHA

Tabauna 11 — IlepeueHs paboT 0 MPOBEJICHUIO NEPUOANUECKON IPOBEPKU

Howmep HanmenoBanue
Conepsxanne pabot
onepauuu pabot
O4YHUCTUTH OT TPSI3U U MBUTH MTOBEPXHOCTh NEYATHOW TUIATHI
1 Yucrka 0Oj10Ka 0JI0Ka, METOZIOM CMETAaHUSI CYXOW KHCTBIO IICTHHUCTOM IO
I'OCT P 58516-2019
1 IIpoBeputh OTCYTCTBHE Ha OJIOKE TEPMUUYECKHX H
[IpoBepka MEXAHUYECKHUX IMOBPEKICHUM.
2 "
BHemHero Buaa 0ioka | 2 IlpoBepuTh KoOHTakThl pa3zbéMoB XP1 m XP2 Ha
MpEeAMET OTCYTCTBUS MMOBPEKACHHUIN
34 3amena nedgekTHOrO 0J10KA
34.1 HeiictBust 1o 3ameHe JaedekTHoro OloKa BBIONHSIOTCS B CIEAYIOLIEH
MIOCJIEI0BATEIbHOCTH:
© vy
£ 1)  OTKpPYTUTH HEBBINAJAIONINE BUHTHI, Kpersllie OJOK K MaHeIu KpelTta (10 MOMEeHTa
o]
> OTCOEJIMHEHHUSI BUHTOB OT IJIAaHKU KPEUTa);
=
s .
R 2) 3a pyYyKH, DAaCIIOJIOKCHHbIE Ha JIMIEBOW TaHeNH OJOKa, BBITSIHYTh Ha cebs
neEeKTHBIN OJIOK ¥ U3BATH €T0 U3 KPenTa;
S 3) yCTaHOBUTH HCIpaBHBIA OJOK B KpeUT mikada Ha MECTO HU3BATOTO JEPEKTHOTO
>
2 0JI0Ka;
§ 4)  3adukcupoBaTh OJOK HEBBIMAJAIONIMMH BUHTAMH, KPEMSIIAMHU OJIOK K TaHEIH
N KpEWnTa;
g 5)  HeucnpaBHbI OJOK YyIOXHUTh B TEXHOJOTHYECKYIO Tapy HJsl TepeMEIIeHUus |
S
S XpaHEeHHUS.
™
Q
©
g
©
o]
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g
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=
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llodn. u dama

UHe. Ne dy6n.

o

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

OTPEEINAI0TCS HOPMAaTUBHBIMU IOKYMEHTAMH OpraHU3aliy, SKCILTyaTUPYIoIel OJI0K.

3.5 Opranusanusi peMOHTAa

3.5.1 B mpouecce skcIutyatanuy OJI0K He IpelycMaTprUBaeT MPOBEICHNS PEMOHTA.

3.5.2  PemoHTOM SBJISE€TCSA 3aMEHA OTKA3aBIIEro OJI0KA Ha aHAJIOTHYHBI 3 coctasa 3UIT.

353 Mepsl 1o moATOTOBKE OJIOKA K 3aMEHE yKa3aHbI B mojipasene 3.4 nannoro PO.

3.54  OpranuzaiiioHHbIE MEPONPUATHS U MEpbl OE30MACHOCTH MPHU MPOBEACHUU 3aMEHBI

13Mm,

Jlucm

Ne dokym.

lodn.

[Hama

AKET.030305.018 PJ

Jlucm

19

®opmam A4



4 IIpaBuia XxpaHeHUsi U TPAHCIOPTHPOBAHUSA

4.1 Ha Bpems TpaHCTIOpTHpOBaHHS W XpaHEHUs OJOK 3aKOHCEPBHPOBAH W YIAKOBaH IO
MHCTPYKLIMHU 3aBoja-u3rotoButens ¢ yderom tpedoBanmii ['OCT 23216-78, TOCT 15150-69,
I'OCT 29075-91 u ycnoBusiMH JOrOBOpa Ha M3rOTOBJIIEHHWE M MOCTaBKy. ['abapuTHblEe pazMepsl

o0ecrneynBaroT MOrpy3Ky U MEepeBO3KY KeJIEe3HOAOPOKHBIM, BOJAHBIM U aBTOTPAHCIIOPTOM.

4.2 [Ipu morpy3ke M TPaHCIIOPTUPOBAHMU JOJDKHBI CTPOTO BBIMOJHATHCS TPeOOBaHUS
MaHMITYJIIHUOHHBIX 3HAKOB Ha Tape U HE JOJDKHBI JIOMYCKAThCS TOMYKH U YJapbl, KOTOPhIE MOTYT

OTPA3UTHCS HA COXPAHHOCTU U PabOTOCIOCOOHOCTH OJI0Ka.

4.3 bJi0K B TpaHCIIOPTHOM yNaKOBKE 3aBOJ1a-U3TOTOBUTENS MOKET TPAHCIIOPTUPOBATHCS:
— B 3aKpHITOM aBTOMOOMIILHOM TpaHCHIOPTE Ha paccTrosiHue He 6onee 5000 km;
— KEJIE3HOJOPOKHBIM TPAHCIOPTOM (B JKETE3HOMOPOKHBIX BaroHax, KOHTEWHEpax),
BOJIHBIM TPAHCIOPTOM (B TpIOMax CyJOB), aBHAIMOHHBIM TPAHCIOPTOM (B OTaIlJIMBAEMbIX

repMETU3MPOBAHHBIX OTCEKaX) Ha JIIOObIE PACCTOSHUS.

4.4 Pa3menienue u kperieHue TPaHCIOPTHOM Taphbl B TPAHCIIOPTHBIX CPEACTBAX JOJHKHBI

obecrneynBaTh €€ YCTOI\/’I‘H/IBOG MOJIOKCHHUE W HE [JOIIYCKAaTb TIICPCMCIICHHA BO BpPEMsA

TPAHCTIOPTUPOBAHMSI.

2 4.5 Biiokx B TpaHCIIOPTHOW YITaKOBKE M3TOTOBUTEIS BHIICPKUBACT XPAHCHHUE B YCIIOBUSIX

©

N 6 (OXK2) mo I'OCT 15150-69 B Teuenne Tpex JieT 63 mepeKOHCEPBAIIUU.

S

~ 4.6 PacnakoBky 05l0Ka, TpPaHCHOPTUPYEMOTO TMPH OTPUILIATEIBHOW TeMIepaType,
HEOOXOUMO TPOU3BOJUTH B OTAIUIMBAEMOM TIOMEIIECHUU, MPEABAPUTEIHHO BBIACPKAB €r0 B

5 YIaKOBAaHHOM BHJIE B HOPMAJIBHBIX KIIMMATUYECKHUX YCIOBHUSIX HE MeHee 6 .

S

Ol

2 4.7 Bo Bpemst xpaHeHus JommycKaeTcst IepeKoHcepBaIus 01oka (Mpu He0OXOAMMOCTH).

4.8 PackoHcepBaluio 1 mepeKoHcepBaluio TpedyeTcs MPOU3BOAUTh B COOTBETCTBUU C
(<]}
) I'OCT 9.014-78.

2

S

s 4.9 VYmakoBka OJioka TOC/Ie TEPEKOHCEPBAIMU JOJDKHA OOecrneunBaTh XpaHEHUE B

™

« yenoBusx 6 (OX2) mo 'OCT 15150-69 B TeueHue Tpex Jer.

©

g

©

o]
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llodn. u dama

UHe. Ne dy6n.

lo

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

5 Caenenusi 00 yruan3zanumn

5.1 biox nHe COACPKUT XHUMHYCCKU AKTUBHBIX, PAAHOAKTHUBHBIX W PpPa3pyHIAOMIUX

030HOBBIN CJIOU BEIIECTB.

5.2 YTunuzauusi Npou3BOAUTCA MO OOIIMM MpaBUJIaM, MPUHSITHIM B AKCILTyaTUPYIOLIEH

OpraHu3aIiy.
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nauc XP1
—) Pwr
—Q) e
A7 LWinHa Mur ks
c7 LWinHa muraHus
A8 LWnHa MuraHwA
S Cootmernn
B2 Tx
—> Q2 Tx-
P2 RS-422 -1 ) Py
B3 Rx-
> Ontiieckuit T A2 GND
< TpaHcusep -1 A3 GND
v R B4 Txt
@ 4 T*-
RS-422 -2 = Py
Rx1 Tx1 -
BS Rx-
> Ontiieckuit A GND
< TpaHcusep - 2 AS GND
B6 Tx
3 > 6 Tx-
< RS-422 -3 = Py
Rx2 Tx2 B10 Rx-
% ; A6 GND
¥’| OnTuyeckuit ALO GND
< TpawHcusep - 3 >
“« B11 Tx
) 4 > c11 Tx-
@ -« Rs-422 -4 c12 R:+
Rx3 Tx3 B12 Rx-
A1l GND
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g c13 Tx-
é - RS-422-5 c14 Rt
B14 Rx-
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Al4 GND
% 1 B15 Txt
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. Tx+ B17 < RS-422 -6 C16 Rx+
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[~ A26 +24B8
O Rx+ 23 RS-422 -8
=~ ™ s 26 +248
o}
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o A29 +24B
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Pucynok A.1 — Cxema snektpuueckast GyHKIIMOHATbHAs OJIOKa
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Ipuioxkenue A
(o0s13aTesbHOE)

Cxema yjiekTpuyeckast GyHKIMOHAJbHAA 0J10KA

B0k maxoputapHoii 06paboTkn
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llodn. u dama

Une. Ne dy6r.

lo

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

Ipuiaoxenue b
(o0s13aTesIbHOE)
JluneBasi manesb 0Ji0Ka

®
HG124.1

Y

POWER
O
ERR
@)
X1 RX1
00
X2 RX2
00
X3 RX3
00
X4 RXG
00

®

Pucynok b.1 — JIutieBas manens 651o0ka
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Hpuaoxenue B
(o0s13aTesIbHOE)
Curnanbl HeucnpaBHocTeil 0.10ka

Ta6muma B.1 — Curnassl HeucnpaBHOCTEH OJI0Ka

Kpatkoe HannmeHoBaHue [TonHoe HauMeHOBaHUE
FDATA TS4 [TonydyeHHble JaHHBIE HEKOPPEKTHHI TS4
FDATA TS2 [ToyueHHbIe JaHHBIE HEKOPPEKTHBI TS3
FDATA TS2 [TonmyuyeHHble 1aHHbIE HEKOPPEKTHBI TS2
FDATA TSI [TonydyeHHble JaHHBIE HEKOPPEKTHBI TS 1
F8 Hewncnpasna muHa muranus 8 I'ig
F2 HeucnpaBna muna muranus 2 I'ng
F0,5 Heucnpasna muna muranus 0,5 I'n
FUD L2 [ToBbllIeHNE HANPSKEHMS] BXOJHOTO nuTaHus L2
FUU L2 [ToHwxeHne HanpsKEHUs] BXOAHOTO uTaHus L2
FUD L1 [ToBblIeHNE HANPSKEHHSI BXOJHOTO nuTanus L1
FUU L1 [Tonmxenue HanpsKeHUs: BXOJAHOTO nutanus L1
FDATA 6 [TomyueHHbIe TaHHBIC HEKOPPEKTHBI RS-422/6
FDATAS [TosrydeHHbIC TaHHBIC HEKOppeKTHBI RS-422/5
FDATA 4 [TonrydeHHbIe TaHHBIC HEKOPPEKTHBI RS-422/4
FDATA 3 [TomyueHHbIe TaHHBIE HEKOPPEKTHBI RS-422/3
FDATA 2 [TosrydeHHbIC TaHHBIC HEKOPPEKTHBI RS-422/2
FDATA 1 [TonrydeHHbIe JaHHBIE HEKOpPEeKTHBI RS-422/1
% FRS 6 Hapymenne nepenaun nanabix RS-422/6
g FRS 5 Hapymienne nepenaun nanaeix RS-422/5
r§ FRS 4 Hapymenne nepenaun nanusix RS-422/4
= FRS 3 Hapymenne nepenauun nanueix RS-422/3
FRS 2 Hapymenue nepenaun nanusix RS-422/2
i FRS 1 Hapymenue nepepaun gaHubix RS-422/1
'E‘ F3Vv4 Bxoguble qaHHBIE COBIAAAIOT «3 U3 4»
i F2V4 Bxo/iHbIE JaHHBIE COBOAAAIOT «2 U3 4»
N F2V3 Bxoausle maHHBIE COBIIALAOT «2 U3 3»
o F1V2 Bxoansie nannbie copnaaaioT «1 u3 2y
g FDEV PacxoxxneHue BXOOHBIX JaHHBIX
S
s
©
Q
©
g
S
S
e
(]
=
5
g
2 Jluem
¢ AKET.030305.018 PD
X 3am.) [lucm Ne dokym. loon. |dama 24

®opmam A4



llodn. u dama

UHe. Ne dy6n.

o

B3zam. uHs.

llodn. u dama

UHe. Ne rodr.

HepequL HOPMATUBHO-TCXHUYICCKHUX U APYTHUX JOKYMECHTOB

I'OCT 9.014-78

I'OCT 12.2.007.0-75

I'OCT 3916.1-2018

I'OCT 10354-82

I'OCT 14192-96

I'OCT 15150-69

I'OCT 23216-78

I'OCT 29075-91

I'OCT P 58516-2019

Enunas cucrema 3amuMTel OT KOpPpPO3MM M CTapeHMs. BpeMeHHas

MIPOTHUBOKOPPO3MOHHAS 3amuTa n3aenui. Oomue TpedoBaHusI.

Cucrema CTaHAapTOB 0e30macHOCTH Tpyaa. Nz nenus

anekTpoTexHuueckue. O6mue TpedoBaHus OE30MACHOCTH.
@danepa oOmIEr0 HAa3HAYEHUS C HAPYXKHBIMU CIOSMU U3 IIIOHA
JIMCTBEHHBIX MOPOA. TeXHUYECKHE yCIOBHS.

[Inenka nmonusTUIEeHOBAs. TeXHUYECKHUE YCIOBUSI.
MapkupoBka rpy3oB.

MamuHel, npubopel U Apyrue TeXHUYecKue usjenus. McnomHeHus mis
pa3IMYHbIX KIMMaTHYECKUX paiiloHOB. Kareropuu, ycioBus sKCIUTyaTalu,
XpaHCHUA W TPAHCIIOPTHUPOBAHHA B 4YaCTH BOSI{Gf/iCTBI/IH KIIMMaTH4Y€CKUX

(haKkTOpOB BHEUTHEH CPEIbI.

Wznenust  2IEKTpPOTEXHUYECKHE.  XpaHEHHe,  TPaHCHOPTHUPOBAHHE,
BpEMEHHasi  MPOTHUBOKOPPO3MOHHAs  3amMra,  ymakoBka.  OOmme

TpeOOBaHUS U METOJIbI UCTIBITAHUM.

Cucremsbl SIEpHOTO MPUOOPOCTPOEHUS IJIsi aTOMHBIX cTaHmui. OOmme

TpeOoBaHUSI.

Kuctu n IICTKU MAJIAPHBIC. Texauueckue yCJIOBUA.

Jlucm

AKET.030305.018 PJ
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IlepeyeHb NPUHATHIX COKPALICHUM

ADC —  aTOMHas AJIEKTPUYECKas CTaHIIUS
3UIT —  3alacHbIC YacTU, UHCTPYMEHTHI U IPUHAIIECKHOCTH
MII —  MOAYJIb IPOLIECCOPHBIN
I[JINC — TIporpaMmmupyemas JOTHYecKasi HHTErpajibHas cXxema
1§(0) — TporpaMMHOE oOecriedeHre
PO —  PYKOBOZCTBO IO 3KCILTyaTalluu
TO —  TEXHUYECKOe 00CITyXKHMBaHUE
©
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NACT PEFUCTPALMUU USMEHEHUI

Homepa nnctos (cTpaHuL) Beero Bxopswnii Homep
Vsm nncros Homep conposoautens- | Moamucs | Odata
. (cTpannu) LOKyMeHTa HOTO [IOKYMEHTa 1
N3MEHEHHbIX | 3aMEHEHHbIX HOBbIX @HHyINPO- | 5 nokymeHTe nata
BaHHbIX
©
g
&
'
S
=
S
S
c
S
>
S
%
g
X
]
)
I
S
s
®
™
Q
®
IS
&
o
>
=
S
S
=
S
g
2 Jlucm
: AKET.030305.018 P —
X Usm.| Jlucm Ne dokym. lodn. | Aama

®opmam A4



