Moan. n pata

MHB.Ne ny6n.

B3am.nHB.Ne

Mogn. n pata

MHB.Ne noan.

00O «TexHonornn Pagnoceasmn»

TexHoAnOorun PaanocBa3u

=
®

YTBEpXaeH
TULLK.464514.001 PO - Y

AHTeHHas cuctema FlyAway 1,8 m Ku n Ka-gmnanasoHa
MOTOPM3OBaHHas C pagno4acToTHOW annapaTypou

PykoBOACTBO NO 3KCnyaTtaumm

TULLXK.464514.001 P3




MepB. npumeH.
TULLXK.464514.001

CnpaB.Ne

Moagn. n pata

NHB.Ne ny6n.

B3am.uHB.Ne

CopepxaHue

=] 2Ty AT T 5
1 OMUCAHNE M PABOTA ... ettt e e e e e e e e e e b e e e e e e e e e e e e s b e e eeaaeas 7
1.1 OnucaHme N PaboTa AC-1,8 .. ... e 7
I O B o = T = LR =T 7
1.1.2  TEeXHNYECKNE XAPAKTEPUCTUKM ....uueeeeeeeeeeeiiiniaaaeeeeeeeeeeennnnaaeeeeeeeeeeennnnnaeeeaees 7
(IR PR T o o 1 = 11
1.1.4  YCTPONCTBO M PABOTA ....cceeiiiiiiiiiieie e e e et e e e e e e e e e e e e e e e e e e e 14
1.1.5 MapKMPOBKA M MIAOMOUPOBAHUE ........cceeeeeiiiiiieeeeeee et e e e e e e e et e e e 19
(I S A 1 F= 170 - = P 20
1.2 Onucanne n padota cocTaBHbIX HaCTEN AC-1,8.......vveiiiiiiiiiieeee e, 21
1.2.1  AHTEHHDBIN MTOCT 1,8 Meniiiiiiiiiie e e e e e e e 21
1.2.2 bnok ynpasneHnsa npmBoaamMu BYTTP-A ... 22
1.2.3  Bnok BY 1 KOMMYTALINY ....coooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 24
1.2.4 bBecnnatopMeHHas nHepumnanbHaa HaBurauMoHHast CUCTEMA. ................... 25
1.2.5 BROKNMUTAHUA 24 B ..o e e e e eees 27
1.2.6  Bnok nuTaHnsa MLUY/LNB .......oooeee e 28
1.2.7 Tpeobpasoatenib HTEPGENCOB NPOrt 5250A-T ....oovvvviiiiiiieeieeee e 29
1.2.8 Ob6ny4atowwee yctponctso Ku-gnanasona NPM/TPI nuHeHon nonspusaumm
BEPT/TOP C YBOY ..ottt ssssssssssssssssssssssssnsnnnes 31
1.2.9 Obny4atowee yctponctso Ku-guanasoHa MNPM/MPL kpyrosoun nonapusauum
I = 71| = 32
1.2.10 O6ny4atowee yctponctso Ka-gunanasona NPM/TPA nuHeHon nonspusaumm
BEPT/TOP C YBOY ..ottt ssssssssssssssnsssssssssnnnnnns 33
1.2.11 O6ny4atowee yctponctso Ka-gunanasoHa NPM/PM kpyroson nonsipmusaumm
0 = 71| 34
1.2.12 LNB (Manowymswmn 6nok) Ku-guanasoHa 10,7-12,75 T ....cooevvvvveeenenn... 36
1.2.13 LNB (Manowymswmn 6nok) Ka-guanasoHa 17,2-22,2 TTL......coeevvvvveeeeeen... 37
1.2.14 JInHenHbIn yeunutenb L/S-gnanasoHa ¢ aTTEHIATOPOM .......ccevvvveeeeeeeeeeeeenn. 38
1.2.15 [Odenutenb/cymmaTtop 1/2 L-ONana@s0Ha .........ccceviviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 39
1.2.16 Cepsep BpemeHu no ctaHgapty NTP c MnoHacc RTNTP-1A.......ccccceeeiee. 41
1.2.17 CeteBon kommytaTtop MikroTik CRS328-24P-4S+RM........ccoovvvvvviiiiiiiiennnnen. 42
1.2.18 AcuHxpoHHbIn cepBep ([peobpasoBaTtens nHTepdencos) RS/Ethernet 4 nopTa
NPOIt 5410 W/AA@PEET ... .uueiieiiiiiiiiei e nennnsnnnnnnnnnnnnnes 43
1.2.19 KoMMNeKT PeXEKTOPHDBIX QOUIBTPOB ....cceeeuuruuieeeeaeeeeeeeinnnaeeeeeeeeeeensnnnaeeaaeens 44
2 WHCTPYKUNSA MO MOHTAXY U HACTPOMKE UBOEIIMS ..o eeieeeeeiiiiiaeeeeeeeeeeeetnnaaaeeeeeeeeeeeens 51
P2 B |V (=Y o I oY= o] 3 = To3 T Yo 1 / PSS 51
2.2 TlopsiAoK MOHTaXKa U AEMOHTAXKA UBMEITMS .....uuuneeiiriieeeeeiiieeeeeeee e e e e evie e e e eeaaeeeaeens 52
2 B Y/ (o ok = QY U= 1= 52
2.2.2  [EMOHTANK UBOETINS ..covuneeiiiiieeeeeeie e e e e et e e e e et e e e e et e e e eeaaaeeeeesaaeeseesaaeaaeens 58

Moan. n pata

TNLW>K.464514.001 PO

Uam| Nuct] Ne gokym. |lMognucy [daTta

MuB.Nenoan.

Paspa6. |Opnos AnTeHHas cuctema FlyAway 1,8 m Ku v L0 Tt | Twcros
Moos. _|bonbuiakos Ka-auanasoHa MOTOpM3oBaHHas || 2 106

;.Iéomp. iBaH""yr‘)B C paZMoyacTOTHON annapaTypoit %\ TexHOAOIMM
y;B(‘)HTp' ap,e?B PyKoBOACTBO MO SKCMMyaTaLym Paanocsasu

Konupoan dopmart A4




3 MCNOSb30BAHNE MO HABHAUEHMEO .....uieieeeeeeeeiieiiaee e e e e e eeeeeetnnea e e e e e eeeeeeaannnnaeeeeeaeeeenene 59
3.1  OKCNNYaTALMNOHHDBIE OTPAHUYEHMSI......ceeeeeenieeeeeeeeeeeeeiniaa e e e eeeeeeeennnnaeeeeeeeeeeennnnnnnns 59
3.2 TloarotoBka NM3OEMNMUA K UCMIONB3OBAHMEO ....c.uueeneetieiieieeeeieeeteeeaeeaneeeneeeaeesneesnnees 59
3.2.1  Mepbl 6e30nacHOCTN NpU NOLIOTOBKE U3AENUSA K UCMOMB30BAHMIO .............. 59
3.2.2 TloaroToBKa U3AEIUS K PADOTE ....uuiiieiieieeeiiee e 59
3.2.2.1 lNpoeepka NpaBUbHOCTU MOHTaXa AC-1,8 ..., 60
3.2.2.2 HacTponka MHTEPAIENCA OBMEHA..........ccevviiiiieeeeeee et 60
3.2.2.3 lMepBu4Has npoBepka PabOTOCMOCOBHOCTU .....ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 61
3.2.2.4 TlepBNYHOE KOHDUTYPUPOBAHME CUCTEMDI ...ueuneeeeeeeeeiiiiinaeeeeeeeeeeeennnnnaeeeeeens 61
3.2.2.5 Kanubposka OY NMNHENHOM MOMAPUBALMM .....ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeens 62
3.2.2.6 KOctnposka n npusaAskn wkan AYI aHTeHHbl K ICTUHHOMY HarnpasBrieHuIo ...62
3.2.2.7 KanubpoBKa YT MO CAYTHUKY ....uuureeiieeiaeaaeiaiiieieeeeaaeeeesaeieeeeeeeaeeeeeaannneees 62
3.3 VICTIONIB30BAHME UBOETINS ....cneeeeee e e e e e e et e e e e et e e e e e e e e e e eenns 62
3.4 BO3MOXHbIE aBAPUN Y HENCTIPABHOCTM ....ueeeeriieeeeiiieeeeeetieeeeeesneeeeeesnaeeeeesnneeaeees 63
3.5 [NencTtBnA B KCTPEMATBHBIX YCITOBUSIX ...uueeerriieeeeeineeeeeesneeeeessnseseessneesessnnneaaeees 63
4 TEXHUYECKOE OOCITYIKMBAHME. ... ... eeeeeeeeeeiitiieeeeeeeeeeeeaae s e e e e e e e e eeaa s e e e e e e e eeeensaaaaes 65
4.1 OBLLUME YKABAHMS ...t 65
v V] (Y o] I oY= o3 F= Yo =T T o / PP 66
4.3 TlopAOoK TEXHNYECKOTO OBCIYIKMBAHMS. .......uueeiiiiiiiiiiiiiiiiiiiii e 66
4.4 KoHcepBauus, ynakoBka, packoHCepBauusl, NEPEKOHCEPBALNS .......ceeeeeeeeeerrennnnnn. 69
g B (o] TeT=T o] =2 T TR PP 69
B 1 F= 1o)== TSP 69
R B = Tod o e Tot=T o] == T 1 = PP 70
R B (=T 0T (o] aTet=T o] =2 TN TR 70
o 5 TEKYLLMI PEMOHT ..ot 71
5 B XPAHEHMUE ...t e e e e e et e e et e e e et e e et e e e et e e e e ate e e aaaeeeanaeas 72
= 6.1 TTOATOTOBKA K XPAHEHUEO ...cevvveeieeeeeeeeeeetinnaaeeeeeeeeeeansnnnaeeeeeseeeesssnnnaseeeeeeeeessnnnnnnss 72
E 6.2 YCMOBUA XPAHEHUS ...t 72
A I o Y- 12 (o nTo] o1 4] 0 Yo ] = 2= T = P 73
8 YTUTIUBALME . ..o e ettt e ettt e e et e e e e e e e e et e e e e e e e e e e e e eeeens 74
é MpunoxeHne A. NpoTokon MHPOPMaLMOHHO-NIOMMYECKOro B3anMOAENCTBUS Mexay 6rokom
5 ynpasneHus npmsogamun BYTP-A 1 yCTPOUCTBOM YMPABNEHUS .......cvvvvvieeeeiiiiieeeeeiiaeeeeens 75
;:“ )N @ 17 Tz 1T TN n o To ) o] (o] 2 - 75
A2 CTPYKTYPA MOCBITTKU «.eeieeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeas 75
g A.3 Tunbl n cTpykTypa 3anpocoB (NoNe DATA) ..o, 76
z A.3.1  KOMaHOA Ha YTEHUE PEIUCTPA ...ceeeeeeriiiniiieeeeeeeeeeersnnnaeeeeaeeeeeesssnnnaeaaaaaeenennns 76
= A.3.2 OTBET Ha KOMAHAY YTEHUS PEIMUCTPA wevvrrunieeeeeeeerernniiaeeeeeseeeeessnnnaaeeaaeseennnnns 76
‘§ A.3.3 KOMaHOa Ha 3aMMMUCH PEIMCTPA . .ceeeeeeiiiinniaeeeeeeeeeeeetnnaaaeaeeeeeeeeennnnaaeeeeaeeeeeeens 76
A.3.4 OTBET HA KOMAHAY BATMMCM ....uuneeeeieeeiiiiieeeeeeeeeeeeetae e e e e e eeeeeeessaaaeeeeeaeeeeenees 77
© A.4 CoOBLLUEHNA 00 OLLUMOKAX OOMEHA .....c..eieeeieeee e e e e e e e e e e e e e eans 77
g A5 PerUCTPBI BUA-DCAB ..o 78
E A.6 PacHeT KOHTPOIBHOM CYMMDBI.....cceeiiiieeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e 96
c Mpunoxenwne b. NpoTokon MHPOPMaLMOHHO-NIOMMYECKOrO B3aNMOAENCTBUSA MexXay 6r10kom
nuTaHns MLUY/LNB 1 yCTPONCTBOM YNPABIIEHUS «....ceevvviiiiiieeeeeeeeeeeetiies e e e e eeeeeeennnnneeeeeeeas 98
3
%E'_ Jincr
£ TULLPK.464514.001 P3

Nam

Jinct| Nepokym. | Mognuek | ata

Konupoan dopmat A4




(S I O3 17 Tor= 1T = ] oo ) o] (o ) F- T 98
B.2  CTPYKTYPA MOCBITTKM ...t 98
6.3 Twunbl n ctpykTypa 3anpocoB (Nonie DATA) ... 98
B.4 CoOOLLEHNS 00 OLLUNOKAX ODMEHA .......eeeeeeeeeee e e e e e e e eans 98
B.5 PeruCTPbl BITMLLY ... e e e e e e 99
5.6 PacUeT KOHTPOMBHOM CYMMDBI.......cceeiieiieeeeiiieeeeeitieeeeeetnseeeeesneeeeeesneeeeesnneeeeesnnns 103
[MepeyeHb MPUHATBIX COKPALLEHUM . ...ccuuuueeeeitieeeeetiieeeeeeteeeeeeeaaeeeeeaneeeeesnneeaeesnneeeeesnans 104
(701 T LR L= (] 1LY 1= = 105

5

=

5

-

g

%I.

[11]

<

%I.

1]

<

=

&

©

&

s

g

-

%E'_ Jluer

£ TULLPK.464514.001 P3

MamJnct| Nepgokym. | Mognmes | ODara

Konupoan dopmat A4




BBegeHune

HacTosawee pykoBoacTBo no akcnnyatauum (P3O) npegHasHayeHo NS opraHu3aumm
npaBuibHON K Ge30nacHOW 3KchfyaTauunm U OLEHKN TEXHUYECKOro COCTOSHUS aHTEHHOW
cuctembl FlyAway 1,8 m Ku wn Ka-guanaszoHa MOTOpM3OBaHHasi C pagmovacTOTHOW
annapatypon (panee no Tekcty — AC-1,8) TULIPK.464514.001 npowusBoacTea
OO0 «TexHonorun Pagnocesasn» (Poccus, r. Kopones).

PO onucbiBaeT nopsaok XpaHeHUsi, MOHTaXa, 93Kchnyatauum W TEeXHUYEeCKOoro
obCnyXMBaHUA KOMMMEKCa W COLAEPXUT CBEOEHUS O €ero KOHCTPYKUMW, OCHOBHbIX
XapakTepucTumkax, ycnosusx paboTbl, ykasaHus no cobniogeHno mep 6e3onacHocTu, a Takke
OCHOBHbIe npasuna, MetToapbl U Npuemsl paboTbl, HeobxoauMble A58 UCNONb30BaHUA U3aenNns
Mo Ha3Ha4YeHuo.

KomMnnekTHOCTb, pecypc, CPoK Cnyxbbl, y4eT paboTbl N TEXHUYECKOro 0OCNyXMBaHUA
KomMnnekca otpaxatorca B gopmynspe TULIDK.464514.001 [1].

Mepea wucnonb3oBaHMeM wu3genusa o6CnyXuMBalWMN NepcoHan [OMKEH W3y4nTb
HacTosiwee P3O n ocTanbHyl0 AOKYMEHTaUMIO Ha KoMMnekc cornacHo [1-4], caaTb 3a4eT no
anektpobesonacHocTn ¢ kBanudukaunen He Hwxke rpynnsl Il (Hanpsokenne go 1000 B)
cornacHo lNpasunam TexHnkn 6esonacHocTtu (MTHB). NpoBeaeHne MHCTPYKTaXen No npaesunam
TexHVKM 6e30NacHOCTM OOMKHO 0POPMAATLCA B CreLmanbHOM XypHarne aKcnnyaTupyowero

noapasaeneHus.

Q)

'—

S Ctporo cobniogante TpeboBaHusi TexHWKM 6GesonacHoCTU. [loMHUTE, 4TO
=

c HenpaBunbHoe obOpaleHne ¢ u3genueM MOXET Bbi3BaTb HE TOMbKO MNOBPEXAEHME
o
= MaTepmanbHOro MMyLLECTBa, HO U TSKerble TPaBMbl U TENECHLIE MOBPEXAEHUA NepcoHana ¢
- cepbe3HbIMU NOCNeACTBUSIMA B 3aBUCMMOCTU OT KOHKPETHBIX YCITOBUN U HapyLUEHWNA.

|y
% HeBbinonHeHne TpeboBaHMM K  YCNOBUSIM  TPAHCMOPTUPOBAHUS,  XpPaHEHWs,
ol
< pasMeLLEeHNd, MOHTaxa M aKchnnyatauun obopyaoBaHUs mn3genuss MoXeT NPUBECTUM K ero
I
S NOBPEXAEHUIO N yTpaTe rapaHTumn Ha 6ecnnaTHbIN PEMOHT.

ol o
< K onacHbiM BO3genctBusiMm npu pabote komnnekca oTHocutcs CBY umanyyenwue,
I

= cosgaBaemoe CBY obopymoBaHvem, nogkniyaemMbiM K aHTEHHOM CUCTEME, U CeTeBoe
=
§ HanpsbkeHne 220 B nepeMeHHOro Toka npombiwieHHon YactoTbl 50 My,

[MepeyHn NPUHATBLIX COKPALLEHNA N CCbINTOYHBIX JOKYMEHTOB NpMBeAeHbl B KOHLE P3.

®

5 Homepa cCbInoYHbIX JOKYMEHTOB B TekcTe PO ykasaHbl B KBagpaTHbIX CKODKaXx.

=}

s HacTtoswee P3O paspabotaHo B cooTtBeTcTBUM C TpebosaHmamm NOCT 2.601-2006,
cC

=)
2 OCT 2.610-2006 1 OO/MKHO NOCTOAHHO HAaXOAUTLCA C U3OeNNeM.

=

=

o

c
g Jluer
g TUNLLK.464514.001 P3 .
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

YNYYLWEHNO  BbIMYyCKAaeMOW MNpoayKLuK,

MNpumevaHue.

Mpeanpuatne OOO «TexHonormm Pagnoceasny cTpemMutcs

K

NnoaToMy coxpaHsieT 3a cobon npaBo 06e3

npeaynpexneHnd rnpon3soanTb ,u,opa60T|<y K[ B 4aCTu TEXHOMNOMMYEeCKnX n KOHCTPYKTUBHbIX

N3MEHEHUIN, YTO MOXET MOBMNeYb U3MEHEHUS BHELUHEro Buaa u3genusi, 6e3 M3MeHeHus

KavyectBa wu3gernund, ero HageXHOCTU W J3KCrilyaTauMOHHbIX XapaKTepUCTUK. Takke, no

HEe3aBUCMMbIM OT KOMMaHUM OOCTOATENbCTBAM,

CBA3aHHbIM C HapyweHunem Lerno4yexk

NMOCTaBOK, MEHATb I'IpOVISBO,D,I/ITeJ'IeI7I n/vnn mogenu BcrnomMoraTesnbHbIX COCTaBHbIX YacTen Ha

aHallorn4yHble.

NpUBNN3NTENBHBIMU U HE MOTYT CINY>XUTb OCHOBaHUEM Aflsi NPeTeH3Ui

HekoTopble napameTpbl, NpMBEAEHHbIE B PYKOBOACTBE MO 3KCMnyaTauuu, siBASOTCS

Nawm

Jlner

Ne fokym.

Nogrch

Hara

TNL>K.464514.001 P3

Jlvcr
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1 Onuncanwue n pabota
1.1 OnucaHwne u pabota AC-1,8

1.1.1 HasHauyeHune

AC-1,8 TWNLUIPK.464514.001 npousBogctBa OOO «TexHonormn PagunocBasny
npegHasHayeH pnns npuwema uHopMauuMmM OT  KocMumyeckmx annapatoB (KA) Ha
reoctaunoHapHon opoute (FCO) n nepegaum nHgopmaumm Ha KA Ha TCO ¢ ncnonb3oBaHmMem
aHTeHHbl 1,8 M Tvna FlyAway ¢ nomoulbio YeTblpex CMeHHbIX npuemHbix OY Ku un Ka-
ANanasoHOB  KPYroBOW W  JNWHEWHOW nongpusaumMm W COOTBETCTBYHOLMX  GNoKoB
pagnoyacToTHOM annapaTtypbl.

BHewHnn sua nagenus TULWXK.464514.001 nokasaH Ha pucyHke 1.

©
T
=)
=
= T
5
-
-
= .
O
>
o
< PucyHok 1 — BHewHuin Buag AC-1,8 TULLK.464514.001
I
X
= 1.1.2 TexHu4eckne xapakTepuUCTUKM
=
g 1.1.2.1  OcHoBHble TexHn4yeckmne napameTpbl AC-1,8 TULLK.464514.001 npuBeaeHbl
§ B Tabnuue 1.
9 Tabnuua 1 — OcHoBHble TexHuyeckue napameTpbl AC-1,8 TULLIK.464514.001
3HauyeHue napameTpa,

© HanmeHoBaHMe napameTpa, XxapakTepucTUKn
& XapaKTepPUCTUKU
;[ [vameTp pednekTopa aHTEHHbI, M akBMBaneHT 1,8
% Tun AC NPAMOJOKYCHas ogHO3epKarnbHas
= MaTepuan pednekropa yrnennacTuk

Tun ONY a3nMMyTarnbHO-YrnoMecTHoe
5
e
2 Tuct
g TUNLIK.464514.001 PO 7
= Mam] Jlnct] Nepokym. | Mopnmes | OJata
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HaumeHoBaHMe napameTpa, XxapakTepUCTUKK

3HauyeHue napameTpa,
XapaKTepUCTUKK

CekTop BpaweHua Or1Y:

- 110 asuMyTy

oT muHyc 170° go nntoc 170°

- No yriy Mecta ot 5° po 90°
CkopocTb BpalleHus OlY, °/c:

- N0 asnMyTy ot 0,1 002

- N0 yrny mMecta ot 0,1 002
Hepxatenb obnyyatena obecneumBaeT yCTaHOBKY

Ha Hem 10-Tu (gecaTun) pasnuyHbIX MoanUKaL i CooTtBeTcTBYET

QY C, X, Ku n Ka-gnanasoHoB

QY Ku NMPM/MPA nuHenHon nonapusaumm BEP/TOP ¢ YBOY:

Tun OY

npuemo-nepenarLlee,
[BYXNOPTOBOE

Iwnana3oH pabounx yactorT, Iu;

- npuewm (MNPM)

ot 10,7 no 12,75

- nepegava (MNMPA)

ot 13,75 no 14,5

Monspusauns:
- nopT 1 nHerHas ropusoHTanbHas
- nopT 2 NMHenHasn BepTuKarnbHas

KpOCCI'IOJ'IFIpI/ISaLI,MOHHaFI pa3BA3Ka, ab, He meHee:

Mam] Jlnct] Nepokym. | Mopnmes | OJata

- Mo ocun 30
- no yposHio AH muHyc 1 ob 25
KoahpmumneHT ycuneHnsa aHTeHHsl, b, He MeHee
© - No npuemy 43
& - Mo nepefadye 45
z PasBsaska mexgy noptamu MNP n NMPM, Bkntovas 90
g PEXEKTOPHbIN hunbTp, Ab, HE MeHee
= MakcnmanbHasa npoxoasiwas MOWHOCTb, BT, 100
He MeHee
E MHTepdencebl BbIXO4OB BOSTHOBO, CTaHA4apTa
g - BonHosog MPM WR75
Z - BonHosoa MNP WR75
< Ob6ecneyeHne cMeHbl nonspmusauumn Ha
P NPOTMBOMNOJSIOXHYIO 1 MOACTPOWNKM Nonsipu3aumm MeeTcs
o nyTem nosopoTa obny4datens Ha 90 rpagycos ¢
s v“cnornb3osaHnem YBOY
§ CexTop BpaweHnsa OY no nonspusaumm + 95°
o CkopocTb BpalleHus OY no nonapusauumm, °/c ot 0,1 002
QY Ku NMPM/TPL kpyroeown nonsipmusaunn NMPAB/JEB:
§ Tun OY npuemo-nepeaaolLee,
< ABYXNOpPTOBOE
§ Ouana3oH pabounx yacToT, Mw;
= - npuewm (MPM) ot 10,7 po 12,75
- nepepada (MNMPO) ot 13,75 po 14,5
3
é Jluer
E TULLXK.464514.001 P3 -
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HaumeHoBaHMe napameTpa, XxapakTepUCTUKK

3HauyeHue napameTpa,

XapaKTepUCTUKN
Monspwusauns:

- nopt 1 KpyroBas npaBas
- nopT 2 KpyroBsas rnesas
KoadbduLMeHT annmnTUYHOCTU, He MeHee 0,8
KoappnumneHT ycuneHnsa aHTeHHsl, b, He MeHee

- N0 npuemy 43

- No nepenaye 45
PasBsaska mexgy noptamu MNP v NMPM, Bkntovas 90
pPEeXeKTOpHbIN hunbTp, Ab, HE MeHee

MakcumarnbHas npoxoaswas MoLwHOCTb, BT, 100

He MeHee

WHTepdencebl BbIXO4OB BOSTHOBO, CTaHA4apTa

- BonHoeopa NPM WR75

- BonHoeop MNP WR75

QY Ka MNMPM/TNPM nuHenHon nonapusauun BEP/TOP ¢ YBOY:

Tun OY

npuemo-nepeaarLlee,
[IBYXNOpPTOBOE

Iwnana3oH pabounx yactorT, Iu;

- npuewm (MNPM)

oT 17,7 oo 22,2

- nepegava (MNMPLO)

oT 27,500 31,0

Mam] Jlnct] Nepokym. | Mopnmes | OJata

Monspwusauns:
- nopt 1 NMHeHasi ropu3oHTanbHas
g - nopT 2 nHenHasi BepTukarnbHas
iy KpoccnonsipusaunoHHas passsidka, b, He MeHee:
= - 1o ocu 30
= - no yposHto AH muHyc 1 ob 25
KoadhdpmumneHT ycuneHuns aHTeHHsl, ab, He meHee
5 - No npuemy 47
= - Mo nepegade 51
% PasBsaska mexgy noptamu MNP n NMPM, Bkntovas 90
< PEeXeKTopHbIN PunbTp, A, He MeHee
- MakcumanbHas npoxoasiias MOWHOCTb, BT, 100
< He MeHee
S MHTepdencel BbIXOAOB BONMHOBO CTaHOapTa
z - BonHoBoz MPM WR42
o - BonHosoa MNP WR28
Ob6ecneyeHne cMeHbl nonapu3auun Ha
g NPOTMBOMNOJSIOXHYIO 1 NOACTPOWNKM Nonsipu3aumm UmeeTcs
S nyTem noeopoTa obny4datens Ha 90 rpagycos ¢
g ncnonb3osaHnem YBOY
é‘ CexTop BpaweHnsa OY no nonspusaumm + 95°
CkopocTb BpalleHus QY no nonspusauuu, °/c ot 0,1 002
5
2
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HaumeHoBaHMe napameTpa, XxapakTepUCTUKK

3HauyeHue napameTpa,
XapaKTepUCTUKK

QY Ka IMNPM/TPM kpyrosown nonspusaunn NMPAB/JIEB:

Tun OY

npunemMHoe, AByXrnopTtoBoe

HnanasoH paboumnx vactort, 'Tu:

- npuem (MNMPM)

oT 17,7 oo 22,2

- nepepada (MNMPAO)

ot 27,5 80 31,0

Monspwusauns:
- nopt MNPM 1 KpyroBas npaBas
- nopT MNPM 2 Kpyrosas nesasi
KoahpnumneHT annmnTnyHoCTN, He MeHee 0,8
KoahpnumneHT ycuneHna aHTeHHsl, b, He MeHee
- No npuemy 47
- No nepegave 51
PasBsska mexay noptamu MNPL n NPM, Bkntovas 90
PEeXEKTOPHbIN unbTp, Ab, He MeHee
MakcnmarnbHas npoxoaswas MoLWHOCTb, BT, 100
He MeHee
MHTepdencebl BbIXO4OB BOSTHOBO, CTaHA4apTa
- BonHoeopa NPM WR42
- BonHoeog MNP WR28

Xapaktepuctmkm CHA:

- Py4YHOM;

- nporpaMmmHbIn (no LIY);

© - aBTOCOMpPOBOXAeHMe (N0 Makc.
S Pexumbl CHA ;
3 NPUHUMAEMOro curHana);
= - NepBOHa4varnbHbIN MOUCK U
e HaBegeHue Ha KA
OTpaboTka LY no nokasaHusiM gaTynkoB, He
o bonee +0,1°
% TouHoCTb ycTaHoBKM YBOY, He xyxe +2°
2 [MoTepu B ypOBHE NPMHMMAEMOrO curHana us-3a
o HEeTOYHOCTM aBTOMATUYECKOro HaBeaAeHNs no
S npuemHon AH, ab, He 6onee 0,6
2 [Mpoune xapakTepUCTUKN:
g HanpsbkeHune anekTponuTaHus oT CeTn
< nepeMeHHoro Toka Yactotoi (50+1) My, B +220422
§ MoTpebnsemasn MoLHOCTb, BT, He Bonee 400
1.1.2.2 Uset AC-1,8 — RAL9010 (6enbin).
5
=}
s 1.1.2.3 3nekTponutaHue n3genus OCcyLLecTBNSAEeTCS TOKOM MPOMBbILLSIEHHON YacTOThbl
cC
é‘ (50£1) Ny n HanpspkeHnem (220+22) B. MNoTpebnsemas mowwHOCTb He npeBbiwaeTt 400 BrT.
TexHudeckne cpencrtea M3genus pPeKkoMeHAyeTcs MnoAakniovatb 4Yepe3 MCTOYHUK
=S 6ecnepeboniHoro nutanus (MBIM), obecneumBatowmin nogaep>xaHne nx pabotocnocobHoOCcTH B
2
g Jincr
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TeyeHne He meHee 10 MUHYT MOCI€ OTKIIOYEHUA NMUTaHUA J3JNTEKTPOCETU, ONA KOPPEKTHOro

3aBepLueHus paboTbl NporpamMmMHOro obecneveHums.

1.1.2.4 Wspenue obecnevnBaeT YypOBEHb CBOMX TEXHUYECKMX XapaKTEPUCTUK B

creayrwnx ycnoBudax akcnnyaTtaynun:

a) Ans obopyaoBaHus, pa3MmeLLaeMoro Ha OTKPbITOM BO34yxe (BHE NOMELLEHUN):

- pabouyas TemnepaTtypa OKpyXatoLlien cpeapl -40...+55°C;
- TemnepaTypa XpaHeHusi -50...470°C;
- cKopocTb BeTpa (6e3 3akpenneHust AC) no 10 m/c;
- cKopocTb BeTpa (c 3akpensieHust AC) no 20 m/c;

- OTHOCUTESIbHAA BITa>KHOCTb BO3yXa

npu Temnepartype +25°C He 6onee 80 %.

0) anga obopynoBaHus, pa3meLlaemMoro BHyTPU TEXHUYECKUX 3O0aHUN:

- pabo4yasa TemnepaTypa OKpyxatoLlen cpeabl +5...+40°C;
- TemnepaTypa XpaHeHusi -40...+60°C;
- OTHOCUTEenbHasa BNaXHOCTb BO3ayxa

npu Temnepartype +25°C He 6onee 80 %.

1.1.3 CoctaB

©
% B coctas AC-1,8 TULLIK.464514.001 BxoaAT:
5 - AHTeHHbIn nocT 1,8 m TULLK.469379.001, Bkntovas
o
C
» [IpssmocdOKycHas yrnennactuMkoBas aHTeHHa C pednektopom 1,8 M,
= B TOM Yucne:
B
g o LUeHTpanbHasg yacTb pednekTopa;
Z
g o Jlenectok pednektopa — 6 WT.;
<
- o Tdra (ansa kpenneHus obnyyatend) — 4 wr.;
Z
o o [Monykonbuo (ans kpenneHusa obnyyartens) — 2 wT.;
=
g =  OnopHo-nosopoTHoe yctponcTeo (Ol1Y), B Tom yucne:
@ o Jlana onopHasi — 4 wr.;
© »  KoHueso#u BbikntovaTernb (KB) nHayktmeHbin E2E-X1R5F2 — 4 wr;
'_
= = [Jleuratens BLDC MBE89.08.5.T-E — 2 wr.;
=
= »  [Jatumk yrnosoro nonoxenna UCD-SLF1B-1616-R100-2AW — 2 w.
o
= - bnok BY n kommyTauumn TULLIK.468342.133-02;
) - bnok ynpasnenua npusogamu BYTP-A TULLXK.468383.150-02;
2 Tuct
C TUNLLK.464514.001 P3 11
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BecnnatopmeHHas wHepumanbHas HasuraumoHHas cuctema (BUHC-A)
TULLK.468266.110-02;

Bnok nutanna 24B TULIXK.436311.042-06 — 2 WwT.;

Bnok nutanmna MLLY/LNB TULLIXK.436615.004-01;

Briok nuxekropos nutaHma L-guanasoHa TULLXK.436311.070;
MpeobpasosaTenb nHTepdencos NPort 5250A-T (B kopnyce BS27BK);

OY Ku-gnanasona NPM/MNPM INunennas BEPT/ITOP ¢ YBOY;

OY Ku-gunanasoHa NPM/TTPL Kpyrosas NPAB/JIEB;

QY Ka-gnanasona NPM/TTPO INnnenHas BEPT/TOP ¢ YBOY;

OY Ka-gunanasoHa NPM/TTP[L, Kpyrosas NPAB/JEB;

LNB (Manowymsawwmn 6nok) Ku-gnanasoHa 10,7-12,75 'Mu mogens NJR2843SN
— 2 WT.;

LNB (Manowymsawmn 6nok) Ka-gnanasona 17,2-22,2 Ty mogens RP9225i-1N
— 2 WT.;

Hepxatenb obnyyatena TULLK.301323.003-01;

XomyT TULLK.713311.003;

['mbkasa BonHoBogHas cekumsa Ku-gmnanasoHa FT17KM-0600-N-FK;

'mbkasa BonHoBogHas cekumsa Ka-guanasoHa FT22KK-0600-N-FK;

Uexon 3aWnTHbIN;

Q)

g JInHenHbIn ycunutens L/S-guanasoHa ¢ atTteHwatopom TULIK.468714.121
=

= — 2 WT.;

S
C Henutens/cymmatop 1/2 L-guanasona TULK.468523.001 — 2 wT.;

- Cepsep BpemeHun no ctaHgapty NTP ¢ MmoHacc RTNTP-1A;
‘g, Ceteon kommyTtatop MikroTik CRS328-24P-4S+RM,;
% HoyTbyk ¢ obwecuctemHsim MO;
< (MpeobpasoBaTtenb uHTepdercoB) ACMHXPOHHbIN cepBep RS/Ethernet 4 nopta
2 NPort 5410 w/adapter;

§, KomnnekTt kabenen TULLXK.685694.116;

=

[ .
a KoMnnekT pexxeKkTopHbIX (MnbTPOB B KONMYECTBE 2 LWT., B COCTaBe:

»  PexekTtopHbin punbTp 900 MIN'y TULLIXK.468875.001;

§ »  PexektopHbii ounbtp 1800 MIMy, TULLXK.468875.002;

s »  PexektopHbii omnbTp 2100 MIMy, TULLIXK.468875.003;

5
-

=

g
2 Tuct
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

- Komnnekt BY nepexogHuKoB, B COCTaBe:

Habop BY nepexogHukoB YC-40 — 2 wt,;
MepexogHuk F(m)-SMA(f) — 20 wr.;
MepexogHnk SMA(m)-SMA(f) — 10 wrT.;
MepexoaHuk F(mM)-N(f) — 20 wr.;
MepexoaHnk N(m)-F(f) — 20 wr.;
MepexogHuk N(f)-N(f) — 5 wr;
MepexogHnk N(m)-N(m) — 5 wT,;
MepexogHnk SMA(M)-N(f) — 20 wrT;
MepexogHnk SMA(f)-N(m) — 20 wrT;
MepexogHnk SMA(mM)-SMA(m) — 10 wrT.;
MepexogHnk SMA(m)-F(f) — 10 wr;
MepexogHnk SMA(f)-BNC(m) — 10 wr.;
MepexogHnk SMA(m)-BNC(f) — 10 wr.;

Kenc aons nepexogHuMKoB — 2 WT.;

lMuHUeT yHnBepcanbHbIn N30rHyTHIA 175 MM — 2 WT.;

- KomnnekT kercoB, BKNoYasa:

Kenc Ne1 (CY aHTEHHbI)
Kenc Ne2 (CYH aHTeHHbI)
Keric Ne3 (QY)

Kenc Ne4 (Kabenu)

- Komnnekt 3UI1, B TOM Yncne:

NIOTCAP-K® 0,5 JleHTa camocnunatouwiascs;
BeTowsb o6TnpovHaa NOCT 4643-75 (0,2 «kr);

Knctb ¢ cuHTeTuYeckon wetnHom nnockas 25 nnmn 30 mwm;

YHuBepcarnbHaga aapo3onbHas kpacka, cnpen 400 mn. RAL 9010 (6enbin);

LnaTtnm-221 800 rp. FTOCT 9433-2021;

Kntoy-BopoToK (ANs py4HOro HaBedeHus );

- Komnnekt 3[.

OcCHOBHblE TEXHMYECKMNE XapaKTepUCTMKKN Kencos ana OY npusedeHsbl B Tabnuvue 2.

Nawm

Jlner

Ne fokym.

[Moores | Jara

Jlvcr
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Tabnmua 2 — OCHOBHbIE TEXHUYECKME XapaKTepuUCTukmn kencos ans OY

MNapameTp 3HayeHune
abaputHble pasmepbl kerica Ne3 (OY), mm, He Gonee 1140x780x330
Pabouas Temnepartypa, °C Ot muHyc 40 pgo +55
TemnepaTtypa xpaHeHus, °C Ot munHyc 50 go +70
OTHOocUTenNbHas BNaxHoCTb Npu TemnepaTtype +25 °C, 80
He 6onee %
Macca kewnca Ne3 (QY), kr, He 6onee 50

1.1.4 Yctponcteo u paboTta

Coctas obopynosaHus AC-1,8 TULLXK.464514.001 no n.1.1.3 U ypoBeHb e€ro
TEXHUYECKMX XapakTepuctuk no n. 1.1.2 obecneunBaloT BO3MOXHOCTb NpMema n nepegayu
nHdpopmauunm yepes KA Ha NCO ¢ ncnonb3oBaHnMeM aHTEHHbI TuNa FlyAway ¢ 9KkBMBanEeHTHbIM
anameTpom pedpriektopa 1,8 M C NOMOLLbIO YeTbipex CMeHHbIX npuemMHbix OY Ku un Ka-
AnanasoHOB JIMHENHOW N KPYroBoW nonsipusauuu.

dyHKkunoHanbHas cxema AC-1,8 B komnnektauum ¢ OY Ku MNPM/TIPL ¢ nuHenHon
nonspusaumen ¢ YBOY npuBeaeHa Ha pUCYHKe 2, C KpyroBom nonsipysauunen — pucyHke 3. B
AaHHbIX Komnnektauusax AC-1,8 obecneumBaeT npuem u nepegada curHanoe c/Ha KA B

Ku-gnana3soHe 4acTorT.

g dyHkunoHanbHas cxema AC-1,8 B komnnektauum ¢ OY Ka MNPM/TIPL ¢ nuHenHon

=)

s nonapusaumen ¢ YBOY npuBeaeHa Ha puUcyHke 4, ¢ KpyroBom nonsipusauunen — pucyHke 5. B

cC

é[ AaHHbIX Komnnektauusax AC-1,8 obecneumBaeT npuem u nepegada curHanoe c/Ha KA B
Ka-gnanasoHe 4acTorT.

5 [AncTaHUMOHHBIN KOHTPONb M ynpasrneHne paboton AC-1,8 ocywectensetcs ot APM

>

§ 3akasumnka 4yepes npeobpasoatenb nHTepgencos NPort 5250A-T, pacnonoxeHHbin B All.

é‘é NHTepdenc M&C mexay annapatypoun AC-1,8 u npeobpasoBaTenem nHtepgencos — RS-485.

o NHTepdenc M&C mexay npeobpasoBaTenem untepdgerncos n APM 3akasyuka — Ethernet.

g Ot APM 3akasuvMka obecneuymBaetca [[OCTYyN (OMCTAHUMOHHBIA KOHTPOMb U

% ynpasneHue) crneaytoulen annapatypon All:

- - Bnok nutanmna MLLY/LNB;

o - bnok ynpaeneHna npusogamu BYT1P-A;

G - BUWHC-A.

=}

=

c

=)

o

-

c

=

2

g Jluer
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

«AHTeHHas cuctema FlyAway 1,8 m
Ku, Ka-ananasoHa MOToOpu3oBaHHas ¢
paavoyacToTHOM annapaTypony

QY Ku nuxeitHas BEPT/TOP ¢ YBOY

I I
| | Kk/oT OBopynoBaHus
TM LLI)K464514001 || e npns . nen I 3akasumka
o KB OX+10 10,7-12,75 My 13,75-14,5 My
Cxema ¢ OY Ku Jlnneittas BEPT/TOP ¢ YBOY [ .
| ¢ I | M&C
| LNB Ku-guan. I ! BUC Ku-guan. |
| 10,7-12,75 My © Bakasumka . 220B
NJR2843SN | Ci
| RF+DC :
™ .
|_ I O R I —_. . — . Vi
TX+10MIy,
AHTeHHbIN nocT 1,8 M TULLK.469379.001
~ D e e e A
| | MaHenb nepexogHas 2 | |
|
|
| |
| rnon :
| | AN | avn 00 [MNpueoa :
|y || As a3 | Az v Vv v |
] M M MM .
avnooyn [O+0X [O+O0X [OBA3 [OBYIM KB Ayn Npveon LNB Mu. BUC |
YIM A3 Y™ A3 A3+YTM Mon  TMon+ BUC (+DC) |
IX+[10 Bnok BY n kommyTtauum
Briok ynpasneHus npusoaamu BYTP-A TULLK.468342.133-02 nPa |
TULLDK 468383.150-02 MBCHTIIME By P Bron I
BVHC MuT.248 BYMCH | MCH  Ynp. Buixog RX Bx.24B Bx.48B TX+10 My |
7 X 7 A !
, L] W .
| A 4 |
| Bxog RF+DC |
}
| A BM MWY/LNB |
| BUHC-A TULLPK.436615.004-01 |
| v TWULLK.468266.110-02 M&C  Mur248 Buixon RF :
| A
| T ovoxa e I
| LAN NPort 5250A-T | |
| A |
I VN +24B YN +24B |
| TULLK.436311.042-06 TULLK.436311.042-06 |
| |
| L !
|
! _______________ ManHenb nepexogHas 1 J o
\ 4 \ 4
Kk/oT O6opyAoBaHus 220B k O6opyAoBaHuMo ot OBopyaoBaHUst
3akazumka 3akaaunka 3akasumka

PucyHok 2 — dyHkunoHanbHas cxema AC-1,8 B komnnektaumm ¢ OY Ku-guanasoHa NMMHENHON

nonspusaunn c YBOY

Nawm

Jlnct] Nepokym. | Mognmes | Oara
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

«AHTeHHas cucrtema FlyAway 1,8 m
Ku, Ka-granasoHa moTopusoBaHHas ¢
paguo4acToTHOM annapaTypoiy

QY Ku kpyrosas MPAB/MEB

I I
| | Kk/oT O6opyAoBaHuUs
TULLXK.464514.001 | nPu e I Saras-wka
10,7-12,75 My 13,75-14,5 My
Cxema ¢ OY Ku Kpyrosas NPAB/JIEB I I
I ¢ | |. T TMEC T
| LNB Ku-guan. | . BUC Ku-nuan. |
10,7-12,75 My © 3akasumka . 220B
| NJR2843SN AC -
I RF+DC |_ -~ |
L _ - _____ | == Tl
TX+10MIy
AHTEHHbI nocT 1,8 M TULLXK.469379.001
- o Te o LP N Vo D
| | Manenb nepexogHas 2 S | :
| |
|
| e |
| YM] Y™ KB A3 «»
REA B4 |
L] M M MM .
ayn - gyn JO+OX [I0+OX  [IBA3 [OBYIM KB OYN Mpueon LNB mnwr. BUC
Yrm A3 Yrm A3 A3+YTM Mon  TMon+ BUC (+DC) |
ox+0o Bnok BY n kommyTtauumn
Bnok ynpasnexus npusogamn BYTP-A TULLK.468342.133-02 neq |
TWULLK.468383.150-02 M&C+T M+ BY P Bon |
BVHC Mut.24B BYMNCH | NCH Ynp.  Bbixog RX Bx.24B Bx.48B TX+10 MI'y |
[y X 7} A [
| L] W |
| \ 4 |
| Bxop RF+DC |
Y
| BM MWY/LNB |
| BUHC-A TUILLK.436615.004-01 |
| v TWLLIX 468266.110-02 M&C MNut.24B Bbixog RF |
| A |
| T omoxa 2 I
| Lan NPort 5250AT |
——————
| 3 |
| N +24B WM +24B |
| TULIK.436311.042-06 TULLK.436311.042-06 |
| |
| L !
| MaHenb nepexogHas 1 _!
e e e e e e — —
\ 4 \ 4
Kk/oT OBopynoBaHus 220B k OBopynosaHuio ot OBopynoBaHUs
Bakasumka 3akasumka 3akasumnka

PucyHok 3 — dyHKkunoHaneHas cxema AC-1,8 B komnnektaumm ¢ OY Ku-gruanasoHa KpyroBom

nonapun3aunmn

Nawm

Jlner

Ne nokym. | Mognvcs | data

TNL>K.464514.001 P3

Jlvcr

16

Konuposan

dopmart A4




Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

«AHTeHHas cuctema FlyAway 1,8 m
Ku, Ka-ananasoHa MOToOpu3oBaHHas ¢

paavoyacToTHOM annapaTypony

QY Ka nuHeitHas BEPT/TOP ¢ YBOY

I
| Kk/otT O6opynoBaHus
TUILLDK 464514.001 | - Sacarana
o KB [X+10 17,7-222 My 27,5-31,0 My
Cxema c OY Ka Jlnneinnas BEPT/TOP ¢ YBOY 7T 51 _ v
| ¢ | M&C
| LNB Ka-guan. ! BUC Ka-auan. |
17,7-22,2 Ty © 3akasumka .
I RP9225i-1N .
I RF+DC I
DC ™ .
e U i Sl wi
L
248 TX+10MMy
AHTeHHbIN nocT 1,8 M TULLK.469379.001
- SRR 00T Lo M VORI
| | MaHenb nepexogHas 2 | |
|
|
| |
| rnon :
| | AN | avn 00 [MNpueoa :
|y || As a3 | Az v Vv v |
] M M MM .
avnooyn [O+0X [O+O0X [OBA3 [OBYIM KB Ayn Npveon LNB Mu. BUC |
YIM A3 Y™ A3 A3+YTM Mon  TMon+ BUC (+DC) |
IX+[10 Bnok BY n kommyTtauum
Briok ynpasneHus npusoaamu BYTP-A TULLK.468342.133-02 nPa |
TULLDK 468383.150-02 MBCHTIIME By P Bron I
BVHC MuT.248 BYMCH | MCH  Ynp. Buixog RX Bx.24B Bx.48B TX+10 My |
7 X 7 A !
, L] W .
| A 4 |
| Bxog RF+DC |
}
| A BM MWY/LNB |
| BUHC-A TUILLDK.436615.004-01 |
| v TWULLK.468266.110-02 M&C  Mur248 Buixon RF :
| A
| T ovoxa e I
| LAN NPort 5250A-T | |
| A |
I VN +24B YN +24B |
| TULLK.436311.042-06 TULLK.436311.042-06 |
| |
| L) !
|
! _______________ ManHenb nepexogHas 1 J o
\ 4 \ 4
Kk/oT O6opyAoBaHus 220B k O6opyAoBaHuMo ot OBopyaoBaHUst
3akazumka 3akaaunka 3akasumka

PucyHok 4 — dyHkunoHanbHas cxema AC-1,8 B komnnektaumm ¢ OY Ka-grnanasoHa NnMHENHON

nonspusaunn c YBOY

Nawm

Jlner

Ne fokym.

Nogrch

Hara
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«AHTeHHas cucrtema FlyAway 1,8 m
Ku, Ka-ananasoHa MoTopusoBaHHas ¢

paguo4acToTHOM annapaTypoiy

TULIK.464514.001
Cxema ¢ OY Ka Kpyrosas NPAB/JTEB

AHTEHHbI nocT 1,8 M TULLXK.469379.001

QY Ku kpyrosas MPAB/MEB

nPm neg
17,7-22,2My 27,5-31,0My

Kk/oT O6opyAoBaHuUs
Bakasumka

v T

LNB Ka-guan. . BUC Ka-guan. |
17,7-222 Ty, © 3akasyuka

RP9225i-1N :

RF+DC DC X l

[
L | ____ [ S w
24B TX+10MIMy

| Manenb nepexogHas 2

KB YI'M «+»

] |
! |
|
|
I “«»
| YM| YM KB A3 «+» |
| J:‘y|-|| ayn 0O [TMpueoa |
| Lo [ vy v |
L[] M M M M .
oyn o ovn 0O+0X  [JO+OX  [BA3 [BYIM KB AYN Mpusos LNB . BUC |
Yr'M A3 yI'm A3 A3+YTM Mon  TMon+ BUC (+DC) |
ox+0o Bnok BY n kommyTtauumn
Bnok ynpaenexus npusogamn BYTP-A TULLK.468342.133-02 nPo I
TULLDK 468383.150-02 MEC+TTIM By P Bron I
BUHC Mut24B BYMCH NCH Ynp. Bbixog RX Bx.24B Bx.48B TX+10 MI'y :
! A 7'y 7'y A A |
| \ 4 |
| v Bxop RF+DC |
| BM MLLY/LNB |
| BUHC-A TULLK.436615.004-01 |
| v TULLPK.468266.110-02 MSC w7 24B Bhixon RF :
A
: Tovoa e |
| LAN NPort 5250A-T :
| A
| NN +24B WM +24B |
| TULIK.436311.042-06 TULIK.436311.042-06 |
|
: A [
! _______________ MaHenb nepexogHas 1 _!
©
E \ 4 \ 4
g Kk/oT OBopynoBaHus 220B k OBopynosaHuio ot OBopynoBaHUs
= 3akazqmka 3akasuika 3akasuika
=
ol PucyHok 5 — dyHkunoHaneHas cxema AC-1,8 B komnnektaumm ¢ OY Ka-gruanasoHa KpyroBom
-
nonspusaumnmn
L§ Pexumbl HaBegeHUS:
5
ﬁ Cuctema HaBegeHus aHTeHHbl AC-1,8 obecneyvBaeT HaBedeHWE aHTEHHbl B
I
= CNeayrLLnX pexmmax:
%I.
o - PY4YHOM;
=
g - nporpamMmmHbi (no LY);
™
o - aBTOCONPOBOXAEHME (MO MaKCUMYyMY NMPUHUMAEMOrO CUrHana);
- NoucK (NepBoHayvanbHbIV Nouck 1 HaBedeHue Ha KA no 6ase gaHHbIx KA).
©
5
s CoctaBHble 4yactn AC-1,8 pasmeLiaroTcss B KOMMMEKTe KencoB. BHewHun Bug B
C
é[ packpbITOM 1 3akpblTom Buae kenca Ne1 (CH aHTeHHbl) n Ne2 (CH aHTeHHb!) npeacTaBneH Ha
pucyHke 6. lNepeyeHb 0bopyaoOBaHMS, pa3MeLLaemMoro B KOMMMEKTE TPaHCNOPTUPOBOYHbIX
g KencoB npeacTtaBneH B Tabnuue 3.
2
g Jlver
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PucyHok 6 — BHelwHMI BUA KencoB TpaHcnopTnpoBoYHbix Ans AC-1,8 B 3akpbiToM Buge

Tabnuua 3 — NepeyeHb 06opyaoBaHus, pa3meltaemoro B kercax Ne1 n Ne2

O6wwmn Bec kewnca
. HasBaHue pasmelwiaemoro MabapuThl,
Ne kenca c obopygoBaHuem,
obopyaoBaHus He bonee
Kr, He bonee
No1 Onopbl (4 WT.), Nnenectkn pecnekrtopa (1000x1000x520) 100
- (6 wr.), Tarm (4 wrt.), komnnekt 3UM 120 Mm
ony, psuratenu, AYM n KB,
No2 LUeHTparnbHasi YacTb pedrnekropa, (1000x1000x625) 130
a BYIP-A, BIN MWY/LNB, BUHC, kabenwu +20 mm
N3 cocTtaBa KOMMIieKkTa kabenen

©
|_
®© o o o«
g MaructpanbHble kabenn nu3 coctaBa Komnniekra kabenen, anuvHon 50 M Kaxabin,
=
% pa3meLLatoTcst B kelice Ne4.
- o
Tabnuua 4 — NepedeHb 06o0pyaoBaHus, pa3mellaemoro B kerice Ne4

= O6wwnin Bec kewca
S Ne keiica HasBaHue pasmeltaemoro MabapuThl, ¢ 06OpYIOBaHNEM
= B obopyaoBaHus He bonee Py 6 ’
2 Kr, He bonee
m
£ KomnnekT kabenen (marnctpanbHbie),
s Nod ( P )| 815x615x405 mm 60
~ onopHble nanbl (4 WT.)
Z
@
I
=
s
g 1.1.5 Mapkuposka n niombupoBaHue

1.1.5.1 Ha yctponcTtBa 1 BGroKM COCTaBHbIX YacTen U3aenusa HaHeceHa MapKMpoBKa
© pasbeMoOB, WMHOEKC W 3aBoackonm Homep npubopa B cooTtBetctBuM ¢ [OCT 2.314-68 un
®©
= o o o
< paspabotaHHon K. MapkupoBka ycTponcTB (6riokoB) n kabenem B TeyeHWe BCEro cpoka
=
g Cnyxbbl n3gennua MexaHWYeckM MpOYHa, He CTUPAETCa W He CMbIBaTbCHA >KUAKOCTAMM,
-

ncnonb3yeMbiMy NpuY AKCAyaTauuu.

=
o
c
S Jlver
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

1.1.5.2 TllnombupoBaHne ONOKOB W YCTPOMUCTB COCTaBHbIX YacTen wuagenus
npoussogctea OOO «TexHonormn Pagnoceasu»  BbINOHEHO  BymakHbiMM  nnombamu
N3roTOBUTENS, YCTAHOBMIEHHBbIMW C3agu YCTPOMCTBA Ha KpenexHbld 6onT Kpbiwku. [pu
HeobXoAMMOCTN AonyckaeTca AOMNONHUTENbHAA 3awmTa U NnomMbupoBaHMe BCEX COCTaBHbIX
yacTen u3genus cpeactBamu nonb3oBaTens - OymMaxHbiMM nriomMbamn (3TUKETKAMW) Unu

I'IJ'IOM6VIpOBO'~IHbIMVI YallKkaMu C HEBbICbIXatoLLen MacTUKON.

1.1.6 YnakoBka

1.1.6.1 O6opygoBaHue M3OeNUs ynakoBbIBAETCS B LUTATHYIO YNAKOBKY NPeanpusTus-
N3roToBUTENA.

1.1.6.2 [lpeanpuaTne-n3rotoBUTENb  rapaHTUPYeT  COXPaHHOCTb  TEXHUYECKUX
XapakTepucTuK nsgenust npu  ycrnoBun cobntogeHuss npaBusl  YyNakoBKW, XpaHEHUs W
TPaHCNOPTUPOBKN, NPEaYCMOTPEHHbIX TpeboBaHMAMM  OENCTBYKOWNMX CTaHOaApTOB U

pekoMeHaaumnmn, N3NoXeHHbIX B HacToaweM PO n 3] Ha cocTaBHble YacTy n3genvsi.

Jlvcr
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Moagn. n pata

MHB.Ne ny6r.

B3am. nHB.Ne

Moagn. n pata

MHB.Ne noan.

1.2 OnwucaHue n pabota coctaBHbix Yacten AC-1,8

1.2.1 AHTEHHbINn nocT 1,8 M

KoHCTpYKTUBHO aHTeHHbIN nocT 1,8 m TULLDK.469379.001 cocTonT 13 npsiMopoKycHoM

yrnennacTMkoBOW aHTeHHbI ¢ pednektopom 1,8 M 1 onopHO-NoBOpOTHOro ycTtponcTaa (Or1Y).

OKBMBaneHTHbIN anameTp pecdnektopa — 1,8 M. Tvn aHTeHHbl — NPAMOGOKYCHas.

MaTepvan pednektopa — yrnennacTuk.

Tun OIMY — asnmyTtanbHo-yrrnomectHoe. Cektopa BpawieHust OY:
- no asumyty + 170°%;

- no yrny mecrta 5°...90°.

CkopocTb BpaweHus Ol1Y:
- no asumyty 0.1...2°/c;

- no yrny mecta 0.1...2°/c.

PucyHok 7 — BHewHuin Bug OlY

Ha OIl1Y ycTtaHoBneHbl 4eTblipe WMHOYKTUBHbLIX KOHLUEBbIX Bblkntoyatenen (KB), asa

asuratens BLDC v gBa gatyuka yrnosoro nonoxexus (AYT1).

Jlvcr

TULK.464514.001 P3
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Pedonektop nmeeT nerkocbemHble (OTCcTernsarolmecst) 6okoBuHbI (OOKOBLIE NENECTKN,
6 wTt.). bBokoBble rnenectkm B TPaAHCMOPTHOM  MOMOXEHWW  YKNadblBalOTCA B
TPaHCNOPTUPOBOYHbIN KEWNC.

Ha pednektope aHTEHHbl YyCTaHOBNeH pAepxatenb obnydatens. KoHCTpyKuus

Aepxartens obnyyartens obecneynmBaeT yCTaHOBKY Ha HEM pas3nnyHbix Moaudmkaumin OY.

1.2.2 bBnok ynpasnenus npusogamu bBYIP-A

Bnok BYTP-A TULLXK.468383.150-02 BbinonHaeT cneayowmne yHKUNN:
- ynpaBneHwe oanekTpogsuraTensMm npuBoAoB aHTeHHbl (A3, YIM wu
nonsapusaums);
- cuuTbiBaHME AaHHbIX ¢ OAYTT;
- CuYMTbIBaHWE JaHHbIX C KOHUEBbIX Bblkntovatenen (KB);
- peanusauusa anropuTMoB noucka u HasefeHus Ha KA;
- peanusauus anropuTMOB aBTOCOMPOBOXAEHUS;
- ynpaBneHue nutaHmem BUC 4epes 6nok BY n kommyTtaumm;
- peanusauuma obMeHa C BHELIHUMW YCTPOUCTBAMU KOHTPOMS U ynpasneHus (no
nHTepdgency RS-485).
BrewHnn Bug BYTIP-A TULLXK.468383.150-02 nokasaH Ha pucyHke 8.

® = L
© -
'—
©
o0
=
|:' gc:upnﬂmcniuuu npuBoaamu
= e o
o 000 aTexnonorvn Paguocenims ‘
E CAENAHO B POCCHMM |
E . | WHOWKALIWA { -
= B . R
2 \ |
. v
ol v
Z .
m‘ :
I
=
s
[
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PucyHok 8 — BHewwHui Bua 6noka BYTP-A TULLK.468383.150-02
© OcHoBHble TexHu4eckune xapakrepuctukm BYTIP-A TULLXK.468383.150-02 npmnBeneHsbl
®©
g B Tabnuue 5.
=
=)

o

C

c

(=)

o

c
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Tabnuua 5 — OCHOBHbIE TEXHMYECKNE XapakTepuctnkn BYTP-A

HanmeHoBaHMe xapakTepuctukn (napameTpa),

HomuHanbHoe 3HaveHune,

pasMepHOCTb aonyck
Tun ynpaenseMblx afiekTpoasuratenen npmesoaoBs BLDC
AHTEHHbI
MHTepdenc gaTtynkoB yrinoBOro nosioXXeHns aHTEeHHbI SSI

KonnyecTso yrnpasndemMblX aneKTpo,u,eraTeneﬁ

3 (A3, YI'M u llon.)

HomuHanbHbIN / MakcumarbHbIM (MUKOBLIN) TOK

notpebneHnsa anekTpoasuraTensaMmn NpMBOLOB 5/20
aHTEeHHbI, A
Hdvana3soH pabounx vyactoT, My, 950 - 2175
LWar nepecTtpomnkn yactotbl, MMy 1
CTabunbHOCTb YacTOTbl HACTPONKK, ppm 10
Monoca o0630opa, kl'y, 1000
nporpaMmmupyemas

Monoca nponyckaHus, Ky oT 1.5 70 1000
PaspsigHocTb ALIT 12
PasmepHocTb FFT 4096
Monoca oundgposku, MMy, 2
YpoBEHbL MOLLHOCTUN BXOAHOrO curHana, abm oT muHyc 100 go muHyc 20

g [vnanasoHbl perynupoBkn ycunenud, ab, He meHee 60

= BcTpoeHHbIN aTTeHaTop (oTKNo4Yaemsbin), Ab, He 20

5 MeHee

-
KoadppnumeHT Wwyma npy MakCMmanbHOM YCUNEHNUN, 8

- nb, He bonee

|y

S daszoBble WyMbl retepoanHa, ob, He 6onee:

S o

2 npu otcTtporke 1-10 kl'y, MUHYC 78

;{% npu otctporke 100 kly, MUHYC 94

3 WHTepdenc ancTaHUMOHHOIO KOHTPONS U RS-485

P ynpasneHna M&C

I

. KCBH Bxopa, He Gonee 1,6

§ HanpsxeHue anekTtponutaHus, B +24
MoTpebnaemasi MOWHOCTb HOMUHaNbLHas /

125/ 500

© MakcumanbHas (nukosas), BT

3 [[aBapuTHble pa3mepbl 6noka (6e3 yyeTa

= P pasmep y 260 x 160 x 95 +1

5 coeguHutenen), OxWxB, mm

o

= Macca, kr, He Gonee 3,5

=

(=)

2

2 Tuct
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1.2.3 bBnok BY n kommyTtaumm

Brnok BY n kommyTtaumm TULLPK.468342.133-02 BbinonHAET cneaytowimne yHKUMN:

- npuem curHana L-guanasoHa ¢ LNB 1 kommyTauus ero Ha NCH,;

nepepgada npuHaToro curHana ot LNB 3akasuuky;

- npuem curHana L-gmanasoHa ot o6opyaoBaHus 3akasymka;

- nepepfada NpUHATOro curHana ot obopynosaHus 3akasuvmka Ha BUC;

- obecneyenne BUC HanpspkeHnem nutanms +24 B nnn +48 B;

- ob6ecneyenne nutaHusa BUC 4yepes MHXeKTop HanpskeHnem nutanms +24 B unu

+48 B (npn HeobxoanMocCTH).

BrewHnn Bug bnoka BY n kommyTaumm nokasaH Ha pucyHke 9.

OcHOBHble TexHUYeckne aaHHble bnoka BY 1 kommyTauumn npueeneHsl B Tabnuue 6.

BNoK BY 1 KOMMY TELMH

o
©
: Qe
5
-
: PucyHok 9 — BHewHuin Bug 6noka BY n kommyTtaumm TULLXK.468342.133-02
|y
(o]
Ef Tabnuua 6 — OCHOBHbIE TEXHUYECKNE AaHHble bnoka BY n kommyTauum
=z
;:’% HanmeHoBaHue napameTpa 3HauyeHne napameTpa
3 Hwnana3oH pabounx vyactot, My o1 950 no 2150
g KCBH Bxopaa, He bonee 2,2
§ KonnyectBo BY Bxogos ot LNB 2
m
Konnuyecteo BY Bbixogos n NCH 3
g Twun coeguHuTenen BY N(f)
=}
= Tun coegnHuTens ynpasneHuss KOMMyTaTopoMm FQ14-22J
é[ [[abapuTHble pa3mepbl nsgenusa, W x I x B, mm 260 x 183 x 95 %1
Macca, kr, He 6onee 2,5
=
g
2 Tuct
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1.2.4 becnnatdopMeHHasa nHepumnanbHas HaBuraumMoHHasa cuctema

BecnnatdopmeHHas NHepLumManbHas HaBuUraunoHHas cuctema (BUHC-A)
TULLK.468266.110-02, BHELWHMI BN KOTOPOW NpeacTaBneH Ha pucyHke 10, obecneunBaet
nonyyeHve 1 Bblgady B cuctemy HaBefeHus aHTeHH (CHA) gaHHbIX O MeCTOMNOSIOXEeHUn
obbeKkTa 1 yrroB opmeHTauum (asnmmyT, KPeH, TaHrax). TexHmyeckme xapakrepuctukun BUHC-A

npuBegeHbl B Tabnuue 7.

PucyHok 10 — BHewHwu Bug BUHC-A TULLK.468266.110-02
BUHC-A TULLPK.468266.110-02 npeacTtaBnseT cobon KOMMIEKCUpPOBaHHOE peLleHne
Ha ocHoBe HaswurauymoHHoro npuemHuka [TIOHACC/GPS Ha 6ase uyunceta GlobalSat

MT-5365B, TepmMoCTaTUpPOBAHHOINO WHepuuanbHoro wmoayns Ha 6ase LSM9DSO,

©
§ BKNIOYatoLero 3-0CeBOM MpoCKomn, 3-0CeBOW akcenepomeTp, 3-0CeBOM MarHUTOMETP WU
z BblYMCNNTENS HA OCHOBE MUKpokoHTponnepa STM32F427 (Ha agpe Cortex-M4).
=)
2 BUHC-A obecneunBaeT nosnyvyeHne crnegyowmx napaMmeTpoB:

- WMpoTa, rpagychl;
[ .
% - pgonroTa, rpagychl;
2 - nyTeBasi CKOPOCTb, KM/4ac;
m
< - NyTEeBOW KypcC, rpagychl;
2 - Bpems UTC.
m
S BUHC-A obecneuvBaeT Bbigayy napameTpoB:
s
) - 3Ha4veHus yrrnos nosopoTa no 3-m ocam: X, Y, Z;
m

- 3HauyeHus yckopeHunm no 3-m ocam: X, Y, Z;
© - 3HaveHuss marHutHoro nonsg 3emnu no 3-m ocam: X, Y, Z;
®©
=}
< - TemnepaTypa nHepuunarbHOro Moayns;
=
g - KOJIMYeCTBO MPUHUMAaEMBbIX HaBUTaLMOHHbIX CMYTHUKOB.
-
c
=
e
g Jluer
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

BUHC-A cdopmupyeT crneaytolume NpusHakm o TEKyLLLEM COCTOAHNN:

- obwas aBapusa (Hopma/oTkas);

- FLASH-namsaTtb (Hopma/oTkas);

- coctosiHue npuemHuka GPS/GLONASS (Hopma/oTkas);

- Temnepatypa (0 - B gonycke, 1 - BHe gonycka);

- MNpW3HaKK KanMbpoBKM rMpocKomna, akcenepomMeTpa, KanmbpoBKM MarHUTOMETPA;

- NpUWU3HaK BanuaHOCTU AaHHbIX OT npueMHuka GLONASS/GPS.

Tabnuua 7— OcHoBHblE NapameTpbl HaBUraunmoHHowm cuctemol BUHC-A

HamnmeHoBaHue napameTtpa

3HauyeHue

,D,VIaI'IGSOH yrnoB UamepeHus B nokanbHOW cucteme KoopaunHa

T, [PaflycoB, HE MEHee:

- KpeH oT muHyc 90 go nntoc 90

- TaHrax oT muHyc 90 go nntoc 90

- Kypc ot 0 go 360
ToYyHOCTb U3MepeHus yrros, rpagycos, He bonee:

- KpeH 11

- TaHrax 11

- Kypc 5
UyBCTBUTENBHOCTL HAaBUIraLMOHHOIO NpuemMHuka, abm, tun. MUHYyC 157

I'Iapameprl nHepumarnbHOro Moayns:

- AnanasoH U3MepPEHUs1 YCKOPEHUH, g

12, 4, +6, +8 +16

- Anana3oH V|3mepeHvu7| MarHMTHOro noJs4d, raycc

+2, +4, +8 +12

- ANanasoH U3MepPEHNS YrioBO CKOPOCTM, rpadycoB/c

+245, £500, +2000

PeXXnM KOHTpOns 1 ynpaBneHus

ANCTaHUMOHHbIN

WHTepdenc ANCTaHLUMOHHOIO KOHTPOIS U ynpasBeHus RS-485
HanpspkeHnsa anekTponnTaHnsa nocTosIHHOro Toka, B 2442
Tok notpebneHus, A, He bonee 0,1

Pabouas Temnepatypa, °C

oT MuHyc 40 o 55

Temnepatypa xpaHeHus, °C

oT muHyc 50 go 70

Nawm

Jlnct] Nepokym. | Mognmes | Oara
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

HanmeHoBaHue napameTpa

3HauyeHue

OTHocuTenbHaga BRnaXkHOCTb Npu Temnepatype nntoc 25°C, 80
%, He Gonee

aGapuTHble pasmepbl, MM

(94x74x35) + 1

Macca, kr

0,25+10%

Ha 6noke BUHC-A pacnonoxeH coeanHutenb nutaHua n obmeHa FQ14-4ZJ. Tak xe

Ha KpblLLKe GrioKa pacnonoXeH MHANKATOP COCTOSIHUS.

MHankauma 6noka BUHC-A, curHanmsupyowass o ero COCTOSHMM npuBeAeHa B

Tabnuue 8.
Tabnuya 8— NHamkauma BUHC-A

NHankaumna

OnucaHue

CseToaMnoa ropuT 3eneHbIM

NpoeTt obmeH no M&C mexay BUHC-A n
NOLKNIOYEHHbIA YCTPOMUCTBOM

CBeToauoa MuraeT 3eneHbiM
NN He ropuT

OrcytctByeT 06meH M&C mexay BUHC-A n
NOAKITHOYEHHbIN YCTPOMUCTBOM

CseToamnoa ropuT KpacHbIM

Hannuune aBapun nnun HencnpasHocTH 6oka
BUHC-A.
HanbHenwee ncnonb3oBaHne 6r0ka orpaHnyeH

o!

CseToaMNOa rOpUT CUHUM

PaboTaeTt HaBurauua GPS/Imonacc

CseToguoa Muraet CUHUM

He pabotaet HaBuraums GPS/IMmoHacc

BUHC-A pomxeH

pasMellaTbCsi Ha rOPM3OHTANbHOW MNOBEPXHOCTU

NMOBOPOTHOrO YCTPONCTBA (B a3uMyTaribHOWM NIIOCKOCTM) aHTEHHOIO YCTPOMCTBA.

OrMopHo-

Mocne BknoyeHnss BUHC-A Tpebyetca poxpgaTtbcs nporpeBa 6noka B TevyeHUU

1 MUHYTBI.

NOCTOSIHHLIM HanpskeHnem 24 B.

PaboTta c BUUHC-A ocyuwiecTBnsgeTca yganeHHo no npotokony RS-485.

1.2.5 bBnok nutaHusa 24 B

brnok nutaHna 24 B TWUWK.436311.042-06 npoussogctea OOO «TexHonorum

Pagunoceasn» npegHa3Ha4veH and obecneyeHnss nuTaHus OMNOKOB CUCTEMbI HaBeaeHus

BHewHun Bug 6noka nutanns 24 B npuBeaeHbl Ha pucyHke 11.

Nawm

Jlner

Ne fokym.
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PucyHok 11 — BHelwHui Bua 6noka nutaHms 24 B
OcCHOBHblE TEXHMYECKMEe XapakKTEepUCTUKM Onoka nutaHus 24 B npueBedeHbl B
Tabnuue 9.

Tabnunua 9 — OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKKN Brnoka nutaHus 24 B

HanmeHoBaHMe napameTpa, 3HauyeHue napameTpa,
pa3MepHOCTb XapaKTepUCTUKU
KonunyectBo BXOOHbIX pa3beMoB nutaHusa 2208 1
KonnyectBO BbIXOOHLIX pa3beMoB NUTaHusa 24B 6
© HanpsikeHne Ha BbIXOAHbIX COeANHUTENAX NuTaHnd, B 24+2
©
S HoMMHanbHbIM TOK Ha BbIXOAHbIX COEANHUTENAX NUTaHUS, A, 57
= He MeHee
o
= [abapuTHble pasmepsbl nagenus, LWxMxB, mm (292 x 180 x 70) +1
c Macca, kr, He bonee 2,0
(o]
>
§ N3penue nutaeTcs OoT ceTu NepeMeHHOro Toka HanpsbkeHmem 220 +22 B 1 yactoTon
;:’? 50%1 Nu. MakcumanbHasa notpebnsemas MowHOCTb n3genus He 6onee 600 BT.
Z 1.2.6  Bnok nutanus MLLY/LNB
I
=
% Brnok nutanHua MLWY/LNB TULWLXK.436615.004-01 npomssoactea OOO «TexHonormum
™
o Pagnocesasn» npegHasHadeH ansa ynpasneHna nutaHmem 6nokos MLWY/LNB n obecneveHns
© nutaHusa 6nokos MLLUY/LNB 3agaHHbIM NOCTOSAHHBIM HaMNpsiKEHNEM.
'_
5 BHewHun Bug 6noka nutannsa MLLUY/LNB npuBegeHbl Ha pucyHke 12.
=
=
=)
o
-
=
(=)
2
g Jincr
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nnnnnnnnnnn MIIY/LNS
TULLK 436615.004-01
3ap. Ne 1024003 , 2024 r.
«TexHonorun Paauoceaann
COENAHO B POCCUM

PucyHok 12 — BHewHwin Bua 6noka nutaHua MLY/LNB
OCHOBHblEe TexHU4Yeckne xapaktepucTukm brnoka nutaHna MLUY/LNB npuseneHbl B
Tabnuue 10.
Pabota ¢ 6nokom nutaHms MLUY/LNB ocywecTtBngeTca yganeHHO No NpOTOKOy
RS-485.

Tabnuuya 10 — OCHOBHbIE TEXHUYECKNE XapaKTepucTukn 6noka nutaHna MLY/LNB

HanmeHoBaHuMe napameTpa, 3Ha4yeHue napameTpa,
pa3sMepHOCTb XapaKTepUCTUKM
KonnyectBo BXOAHLIX pa3beMoB nNuTaHus 24B 1
KonnyecTtBo BxoaHbIx BY pasbemos 1
©
§ KonnuyectBo BbixogHbix BY pasbemos (+DC) 1
=
= HanpsikeHne Ha BbIXOAHOM coeauHuTene nutaHus, B (12/15/18) £2
o
- Tok notpebnenus MLWY/LNB, A, He 6onee 1
- Curnan ToHanbHOM YacToThl, Ky, 22
O
=y MabapuTHble pa3mepsbl nsgenus, WxMxB, mm (260 x 180 x 95) +1
Z
e Macca, kr, He Gonee 2,0
X
%I.
z
z 1.2.7 Tlpeobpasoatenb nHTepdencos NPort 5250A-T
[
@ MpeobpasoBaTtens wuHTepderncoB NPort 5250A-T obecneunBaetr obmeH ©Onokos
© BYIP-A v BIM MLLY/LNB ¢ BHELLUHMMK yCTpOUCTBaAMM KOHTPOIS 1 ynpasnenus, ¢ MK nnm APM,
'_
= no uHtepdency Ethernet.
=
= OcHoBHblE TexHW4Yeckme AaHHble npeobpasoBaTens wHTepdgencos NPort 5250A-T
o
= npuBeaeHbl B Tabnuue 11.
: BHewHnn Bng 6noka npuseneH Ha pucyHke 13.
C
g
2 Tuct
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PucyHok 13 — BHewHwni Bug 6noka npeobpasoBatens HTepdencos

Tabnmua 11 — OCHOBHblE TEXHWYECKME [OaHHble npeobpasoBaTtens MHTepgencos
NPort 5250A-T

HanmeHoBaHue napameTpa

3HauyeHne napameTpa

O6Lee konmyecTBO NocnegoBaTeNbHbIX MOPTOB

2

£ MopTsl Ethernet 1
[=}
z CkopocTb nepegayun AaHHbIX, 6uT/c 10/100 Méwr/c,
5 P pea A ’ auto MDI/MDIX
c
Tun pasbema RJ45 (8 KOHT.)
15 DHCP Client, ARP,
g BOOTP, DNS, HTTP,
ﬁ CeTeBble NPOTOKONbI HTTPS, ICMP, IPv4, LLDP,
< SMTP, SNMPv1/v2c,
9 TCP/IP, Telnet, UDP
% Tun nocnegoBaTenbHOro noprta RS-232/422/485
§ HanpskeHne nutaHmsi NOCTOAHHOMO Toka, B oT 12 no 48
MotpebneHwne Toka npu 12 B, MA 119
g MpeobpasoBaTenb uHTepderncos NPort 5250A-T pasmelleH B repMeTUYHOM Kopryce
;[ G120MF c rabaputammn 171 x 121 x 55 mm.
5
cC
=
S
% Jlver
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1.2.8 O6nyvaowee yctponctso Ku-guanasoHa MNMPM/TTPL nuHenHon nondpusaumm
BEPT/TOP c YBOY

Tun OY — npnemo-nepenatoilee, 4BYXNOPTOBOE.
Tun cxembl 06nyyYeHnss — ogHo3epKasbHas.

BHewHunn sug OY Ku-guanasoHa nokasaH Ha pucyHke 14.

PucyHok 14 — BHewHui Buag OY Ku-gnanasoHa nuHenHon nonspusaunm ¢ YBOY

MapameTpbl OY Ku-guanasoHa B cocTaBe aHTeHHbI 1,8 M npmuBeaeHbl B Tabnuue 12.

©
§ Tabnuua 12— MMapameTpbl OY Ku-gnanasoHa NMHEWHOM nongpu3aumm B COCTaBe
Z aHTeHHbl 1,8 m
5[
= Mapawmerp 3HauveHue
(npu pabote B coctaBe AC-1,8)

c Tun OV npuemo-nepeaatoLlee,
< [BYXNOPTOBOE
0
g [vana3soH pabounx vactor, I'Tu;
g - npuem (MPM) ot 10,7 o 12,75
X
— - nepepava (MPAO) ot 13,75 no 14,5
< Monsipmsaums:
S - nopT 1 NUHEeNHasa ropu3oHTanbHas
= - nopT 2 nYHenHas BepTuKanbHas
@ KpoccnonspusaynoHHas pasBaska, b, He MeHee:

- NO OCK 30
© - no yposHo [H muHyc 1 gb 25
'g KoadhdumuneHT ycuneHnsa aHTeHHsl, ob, He meHee
= - N0 Npuemy 43
§ - N0 nepegavye 45
C PasBaska mexgy noptamu MNP n MNPM, Bkntovas 90

peXeKTopHbIn GunbTp, b, He MeHee
=
(=)
2
g Jincr
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Mapawmerp 3HavyeHue
(npu paboTe B coctaBe AC-1,8)
MakcunmanbHas npoxoasilas MoLwHOCTb, BT, 100
He MeHee
NHTepdencobl BLIXOAOB BOMHOBOA CTaHAapTa
- BoniHoBog MPM WR75
- sonHoBeop MNP WR75
CekTop BpalleHus OY no nonspmsaumnm + 95°
CkopocTb BpauweHna OY no nonapusaunmu, °/c ot 0,1 002

Ob6ecneumBaeTcs CMeHa nonspusaumm Ha MNPOTUBOMOMOXHYIO U MOACTPOWKa
nonapusaumm nytem nosopota obny4vatens Ha 90 rpagycoB C UCNOSIb30BAaHWMEM YCTPOMCTBA

BpaLeHus obnyyatowero ycrtporctea (YBOY).

1.2.9 Obnyvarowee ycrtponcteo Ku-aumanasoHa MNMPM/TMPO kpyroBon nonspusauun
MPAB/ITIEB

Tun QY — npnemo-nepeaatoLlee, 4BYXNOPTOBOE.
Tun cxembl 0651y4eHUs1 — o gHO3epKaribHas.

BHewHunn Bug OY Ku-gnanasoHa KpyroBon nonsipusaumm nokasaH Ha pucyHke 15.

©
©
=)
=
5
-
5 \
-
= PucyHok 15 — BHewHui Bug OY Ku-gnanasoHa Kpyrosow nongpusauum
=~ MapameTtpbl OY Ku-gnanasoHa KpyroBon nonsipu3aumm B COCTaBe aHTEHHbl 1,8 M
ﬁ npueeaeHsl B Tabnvue 13.
I
; Tabnumua 13 — lNapametpbl OY Ku-gnanasoHa KpyroBow nonsipysaumm B cCOcTaBe
[
@ aHTeHHbl 1,8 M
Mapawmerp 3HauveHue
g (npu pabote B coctaBe AC-1,8)
=} -
= Tun OY npuemo-nepegatoLlee,
i OBYXMNOPTOBOE
é[ [wnana3soH pabounx vactor, I'Tu;
- npuem (MNPM) ot 10,7 po 12,75
: - nepegava (NPA) ot 13,75 po 14,5
2 Tuct
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

MNapametp 3HauyeHue

(npu paboTe B coctaBe AC-1,8)
Mongpwusaums:
- nopT 1 Kpyroeasi npasas
- nopt 2 Kpyrosas fesas
KoadhduUMEHT anNMnTUYHOCTU, HE MeHee 0,8
KoadppnumneHT ycuneHnsa aHTeHHsl, b, He MeHee
- NO Npuemy 43
- No nepegaye 45
Passsaska mexay noptamu MNP v MNMPM, Bkntovas 90
peXeKTopHbIM unbTp, Ab, He MeHee
MakcnmanbHas npoxoasilas MoLwHOCTb, BT, 100
He MeHee
MHTepdencobl BbIXO40B BOSTHOBOA CTaHAapTa
- sonHosop NPM WR75
- sonHosop MNP WR75

MexaHudeckon paccTtoikoBkn OMT obnyyatens,

Ob6ecneunBaeTcst HeonepaTUBHas CMeHa Nonspu3auum Ha NPOTUBOMONOXHYIO MyTeM

nocnegytowlen cbopkom obnyvarens.

nosopotom ero Ha 90 rpagycoB u

1.2.10 O6nyyatowee yctponctso Ka-guanasoHa MNPM/TTPL nuHenHon nonapusauumm
BEPT/ITOP c YBOY

Tun QY — npnemo-nepeaatoiee, 4BYXNOPTOBOE.

Twun cxembl O6J'Iy‘-IeHM$I — OHO3epKalibHasn.

BrHewHnn Bng OY Ka-gnanasoHa nunHenHowm nonsipmsaumm ¢ YBOY nokasaH Ha

pucyHke 16.

PucyHok 16 — BHewHnit Bug OY Ka-gvanasoHa nuHenHon nonspusaumm ¢ YBOY

TULK.464514.001 P3
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MapameTpbl OY Ka-gnanasoHa nNUHEWHOW nonsipMsauuMm B COCTaBe aHTeHHbl 1,8 M
npueeaeHsl B Tabnvue 14.
Tabnuua 14 — lMapameTtpbl OY Ka-gonanasoHa NUHENHOW nonsipusauumnm B cCocTaBe

aHTEHHbI 1,8 M

Napawmetp 3HavyeHue
(npu paboTte B coctaBe AC-1,8)
Tun OY npuemMo-nepeaatoLLee,
ABYXNOPTOBOE
[nanasoH paboumnx vactoT, 'Tu;
- Npuem (MPM) oT 17,7 00 22,2
- nepegava (MPAO) ot 27,5 po 31,0
Monspusaums:
- nopT 1 NIMHENHas ropn3oHTanbHas
- nopt 2 NMHENHas BepTuKanbHas
KpoccnonsipusaumoHHas pasBsska, b, He meHee:
- No ocK 30
- no yposHo H muHyc 1 b 25
KoadhdumuneHT ycuneHnsa aHTeHHol, ob, He meHee
- NO nNpuemy 47
- No nepegaye 51
Passsaska mexay noptamu MNP v NMPM, Bkntovas 90
pexXeKTopHbIM unbTp, Ab, He MeHee
MakcnmanbHas npoxoasilas MoLWHOCTb, BT, 100
He MeHee
© NHTepdenchbl BbIXO4OB BOSTHOBOA CTaHAapTa
5 - BornHoeog MPM WR42
= - BonHosoz MNP WR28
cC
g CekTop BpaweHusa QY no nonspmnsaumm + 95°
= CkopocTtb BpauweHna QY no nonapusaunm, °/c ot 0,100 2
Ob6ecneunBaeTcs CMeHa nonspus3auMmM Ha MPOTUBOMONMOXHYID U MNOACTpoMKa
L§ nonapusaumm nytem nosopota obny4darens Ha 90 rpagycoB C MCNOSb30BAHMEM YCTPOMCTBA
0
2 BpaLLeHusa obny4vatowero yctponctaea (YBOY).
;:'%
2
o 1.2.11 O6nyvatuwee yctponctso Ka-ananasona MNMPM/TTIPM kpyroBor nonspusauum
=
= NMPAB/JIEB
@
Tun OY — npnemo-nepepatoLlee, 4BYXNOPTOBOE.
© Tun cxembl 06nyyYeHnss — ogHo3epKarbHasi.
®©
iy BHewHun Bug OY Ka-gruanasoHa KpyroBomn nonspusauumn nokasaH Ha pucyHke 17.
c
o
-
=
(=)
2
g Jincr
: TULLK.464514.001 P3 34
= Mam] Jlnct] Nepokym. | Mopnmes | OJata

Konnposan dopmart A4




i

f n \'
N2 N

#

MapameTtpbl OY Ka-gnanasoHa KpyroBow nonsipusaumm B COCTaBe aHTeHHbl 1,8 M

PucyHok 17 — BHewHu Bug OY Ka-gnanasoHa Kpyrosou nonspusauum

npuBeneHsl B Tabnuue 15.
Tabnuua 15 — lNapametpbl OY Ka-gnanasoHa KpyroBow nonsipysaumm B COcCTaBe

aHTEeHHbI 1,8 M

MNapameTtp 3HaveHue
(npu pabote B coctaBe AC-1,8)
Tur OY npuemo-nepeaatoLLee,
ABYXNOPTOBOE

[unanasoH pabouunx vactoT, 'Tu;

- npuem (MPM) ot 17,7 po 22,2

- nepegava (MNMPAO) ot 27,5 po 31,0
o Monsapusaums:
o - nopT 1 KpyroBas npasasi
= - nopT 2 Kpyrosas fieBas
§ KoadhduUMEHT aNNMNTUYHOCTU, HE MEHee 0,8
C KoahdumuneHT ycnneHnsa aHTeHHol, ob, He meHee

- N0 Npuemy 47
c - No nepegave 51
% PasBaska mexgy noptamu MNP n MNMPM, Bkntovas 90
g peXeKTopHbIn hunbTp, 4B, He MeHee
] MakcnmanbHas npoxoasilast MOWHOCTb, BT, 100
S He MeHee
2 NHTepdencol BLIXOAOB BOMHOBO, CTaHOapTa
= - BonHosog NMPM WR42
% - sonHosoga MNP WR28
a Ob6ecneynBaeTcs HeonepaTUBHas CMeHa nonsdpusaumm Ha NPOTMBOMOMOXKHY NyTEM

MexaHudeckon pacctbikoBkn OMT obnydatensa, nosBopotom ero Ha 90 rpagycoB u

©
§ nocneaytllen cbopkon obnyyaTtens.
=
=
=)
o
-
=
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2
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1.2.12 LNB (Manowymsuwmin 6nok) Ku-gnanasona 10,7-12,75 Ty

BHewHnnn Bua LNB Ku-guanasona 10,7-12,75 Ty nokasaH Ha pucyHke 18.

)
£
3

-

PucyHok 18 — BHewHu Buag LNB Ku-gmnanasona 10,7-12,75 Ty,

MapameTpbl LNB Ku-gnanasona 10,7-12,75 Ty npuBeaeHsl B Tabnuvue 16.

Tabnuua 16— NMapameTpbl LNB Ku guanasona 10,7-12,75 1Ty

MapameTp

3HauyeHue

[nana3oH BxogHbIX YacToT, [Ty

© - HA3KUI NnoaamanasoH ot 10,70 go 11,70

& - BEPXHWI nNoaamnanasoH oT 11,70 go 12,75

= [nanasoH BbIXOAHbIX YacToT, MMy

§ - HU3KUN nogauana3soH ot 950 no 1950

C - BEPXHUM nogananasoH ot 1100 pno 2150
YacTtoTta retepoguHa, Iy,

c - HA3KUI NnoaamanasoH 9,75

E - BEPXHWUII NoJAManasoH 10,6

2 CtabunbHoCTb retepoguHa, Ky (ppm), He Bonee 130 (£3)

g BxogHon BONTHOBOAHbIV (hiaHew, WR75

= KoadhpmumeHnT wyma npu +25°C, gb, He 6onee 1,0

2 KoadhcbmumeHT nepegaum npm +25°C, gb, He 6onee 62

g BbixogHasa mowwHocTb B Tovke 1 b komnpeccuun npu

S 0

e +25°C, nbm, He meHee

§ KCBH no Bxoagy/Bbixogy, He 6onee 2,51/2,3:1
BbixogHon pasbem N(f), 50 Om
BxogHoe HanpshkeHne NOCTOAHHOro Toka, B +10 ...+24

E MNoTpebneHve no Toky, He 6onee, MA 170

iy abapuTHble pa3mepsl, OxLLxB, mm, He 6Gonee 96x40x40

£ Bec, kr, He Bornee 0,24

= LNB Ku-gmanasoHna 10,7-12,75 Ty pa3meLlaeTcsa B TPaHCNOPTUPOBOYHOM KeWce.

=

5
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

1.2.13 LNB (Manowymsawumin 6nok) Ka-gnanasona 17,2-22,2 [Ty

BrewHnnn Bua LNB Ka-gunanasona 17,2-22,2 Ty RP9225i-1N nokasaH Ha pucyHke 19.

PucyHok 19 — BHewHu Bua LNB Ka-gnanasoHa17,2-22,2 Iy,

MapameTpbl LNB Ka-gnanasoHna 17,2-22,2 [Ty npuBeaeHbl B Tabnuvue 17.

Tabnuua 17 — MNapameTpsbl LNB Ka-ananasona 17,2-22,2 I'Ty,

MapameTtp

3HauyeHue

[nana3oH BxogHbIx YacToT, [Ty
- nogamana3oH Band-1
- nogauana3oH Band-2
- nogamanasoH Band-3
- nogauana3oH Band-4
- nogamanasoH Band-5

o1 17,20 go 18,20
ot 18,20 go 19,20
ot 19,20 go 20,20
ot 20,20 go 21,20
o1 21,20 po 22,20

[nana3oH BbIXoaHbIX YacToT, MMy,
- nogamana3oH Band-1
- nogauana3oH Band-2
- nogamanasoH Band-3
- nogauana3oH Band-4
- nogamanasoH Band-5

o1 950 no 1950
ot 950 no 1950
o1 950 no 1950
ot 950 no 1950
o1 950 no 1950

YacTtoTta retepoguHa, Iy,

- nogamana3oH Band-1 16,20

- nogauana3oH Band-2 17,20

- noggmanasoH Band-3 18,20

- nogananasoH Band-4 19,20

- nogamanasoH Band-5 20,20
CtabunbHOCTb retepoauHa, k', He 6onee +10
BxogHon BONTHOBOAHbIV (hriaHey, WR42
KoadbdunumeHT wyma, npun +23°C, ab, He bGornee 25
KoadhdomumneHT nepegayn, ob oT 55 0o 65
BbixogHas mowHOCTb B Touke 1 oAb komnpeccun, nnioc 10
nbwm, He meHee

KCBH no Bxoay/Bbixoay, He 6onee 1,35:1/2,2:1
BbixogHON pasbem N(f), 50 Om

Nawm
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

MapameTp 3Ha4yeHue
HanpsikeHne nepekntoyeHna nogananasoHos, B
- noganana3oH Band-1 +13
- nogamanasoH Band-2 +13 (c TOHOM 22 KI'U)
- nogauana3oH Band-3 +18
- nogamanasoH Band-4 +18 (c ToHOM 22 KI'U)
- nogauana3oH Band-5 +22
BxogHoe HanpshkeHne NOCTOAHHOro Toka, B +12 ...+24
[MoTpebneHne No ToKy, He bonee, MA 400
"abapuTHble pasmepsbl, OxWxB, mm, He 6onee 152x70x39
Bec, kr, He 6onee 0,55

LNB Ka-gmnanasoHa 17,2-22,2 [Ty pasmelLaeTcs B TpaHCNOPTUPOBOYHOM Kence.

1.2.14 JlvHenHbIn yennutenes L/S-anana3oHa ¢ aTTeHioaTopoM

JInHenHbIn  ycunutens L/S-gnanasoHa ¢ atteHwoatopom  TULIXK.468714.121
npounssogctea OO0 «TexHonormn PagmocBaAsny npefHasHayvyeH AN YCUNEHUst CUrHanos
pagnoyactot UHF, L n S-guanasoHa ot 300 go 2750 MI'y ¢ perynupyembiM KO3ppULUMEHTOM

nepegayn c warom 1 gb.

BHewHnn Bug NnMHENHOro yecunutens npeacraBneH Ha pucyHke 20.

PucyHok 20 — BHewHui Bug JluHenHoro yeunutens L/S-gnanasoHa ¢ aTTeHnaTopom
OcCHOBHblE TexXHW4Yeckue XxapakTepuctukn JlmHenHoro ycunutens L/S-guanasoHa c

aTTeHaToOpoOM npeacTaBneHbl B Tabnuue 18.

Jlvcr

TULK.464514.001 P3
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Tabnmua 18 — OCHOBHbIE TEXHMYECKME XapaKTepUCTUKM JIMHEMHOro ycunutens

L/S-ananasoHa c aTTeHaTopoMm

NapameTp 3HaueHue

HwnanasoH paboumnx 4yactot, My o1 300 po 2750

KonnyectBo kaHanos 1

YpoBeHb BXOAHOro curHana, obm, He 6onee 0

KoadppmumneHT yeunenunsa (Ky), ob, He meHee 47

Perynuposka Ky, ob ot 0 go 30

War perynuposku Ky, b 1

HepasHomepHocTb AYX B nonoce, ab, He 6onee 7

HepaBHomepHocTb AYX B ntobon nonoce 36 MIw, 05

nb, He bonee ’

KCBH no Bxogy/sbixoay, He 6onee 22:1/22:1

KoadbdbunumeHT wyma, ob, He bonee 3,0

Tun PY coeanHutenen N(f), 50 Om

NHTepdenc ANCTaHUMOHHOIO KOHTPOSIS U

ynpaBneHus RS-485 un Ethernet

Tun coeguHUTENsa NUTaHNAa N KOHTponsa RS-485 DB-9F

Tun coeagnnutens Ethernet RJ-45

Tok noTpebneHus, A, He Bonee 0,4
g HanpsikeHne nutaHmnst NOCTOSIHHOMO ToKa, B 5 +5%
= CreneHb 3alMLLEHHOCTH P43
é[ "abapuTHble pasmepbl, MM (84 x 108 x 43) +1

Macca, kr, He bonee 0,62
&
=4
= 1.2.15 [enutens/cymmatop 1/2 L-ananasoHa
i Oenvtens/cymmatop 1/2 L-guanasoHa TULWIK.468523.001 (OOO «TexHonoruu
zn' Paguocesasn) npegHasHavyeH Ans  OAeNeHus/CyMMUpOBaHWUS CUTHaNoB B MPUEMHbIX U
; nepegarwLlmMx TpakTax 3€MHbIX CTaHUWA CNYTHUKOBOW CBA3W U TENEBUAEHUS U B OPYrux
[
@ CMCTEMaX M KOMMNIEKCax paganocBasu.
o Oenvtens/cymmatop 1/2 L-gnanasoHa TULLK.468523.001 obecneunBaeT paboty B
§ pacwmpeHHoM L-ananasoHe vactot (800-2300 MI'w).
E BHewHun Bua pgenutens/cymmatopa 1/2  L-guanasoHa  TULIK.468523.001
= npeacraBneH Ha pucyHke 21.
c
g
2 Tuct
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OcHOBHble  TexHW4yeckne paHHble genutend/cymmatopa 1/2  L-gnanasoHa
TULLXK.468523.001 npuBeneHsl B Tabnuue 19.

PucyHok 21 — denutens/cymmatop 1/2 L-ananasona TULLXK.468523.001
Tabnuua 19 - OcHoBHble TexHn4Yeckue gaHHble [/C 1/2 L-onanasona TULLK.468523.001

HanmeHoBaHue napameTpa, HomMmunHanbHoe 3HaveHune,
pa3MepPHOCTb [onyck

HnanasoH paboumx 4yactot, My 800 - 2300
KCBH Bxopaa, He bonee 1,3

o KCBH Bbixoga, He bonee 1,2

§ BHocumble noTtepu, ab, He Gonee 0,9

z 3atyxaHue Ha 4actoTte 10 Ml'u, ob, He Bonee 0,7

S

C PasBsiska mexay Bbixogamu, ob 22
HepaBHomepHocTb AYX B nonoce 36 Ml'u, ab,

5 He bonee 0,5

E.f HepaBHomepHoCcTb AUX B Anana3oHe pabounx

ﬁ yactorT, ab, He bGonee 1,2

=~ Tun coeguHuTenen N(f)

Z ["anbBaHM4YecKkasi pasBsa3ka Nno pasbemy RF/2

I

; BonHoBoe conpoTtuenexme, Om 50

§ Pabouas Temnepatypa, °C oT muHyc 40 go nntoc 50
Temnepartypa xpaHehus, °C oT muHyc 50 go nntoc 60

E abapuTHble pa3mepsbl (6e3 coeanHuTenemn)

s 0 x W xB, mm (52x52x22) +1

% Macca, kr, He Bonee 0,2+5%

-

=

g
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

1.2.16 CepBep BpemeHun no ctaHaapTy NTP c MmoHacc RTNTP-1A

CepBep Bpemenu no ctaHgapTy NTP c moHacc RTNTP-1A npegHasHayeH gns
BOCMPOU3BEAEHNS W XPaHEHUs LWKarnbl BPEMEHW, CUHXPOHW3MPOBAHHOW MO curHanam
rno6anbHbIX HaBUraLMoHHbIX cnyTHUKOBbLIX cucteM TIOHACC/GPS ¢ HaunoHanbHoW LKanon
BpemeHn Poccunckon depepauumn UTC(SU), wn nocnegyowero BOCMPOM3BEAEHUS
MHpopMaLUK O TEKYLLIEM 3HAYEHUN BPEMEHN B PasfnyHbIX hopmaTax.

Cepaep BpemeHn RTNTP-1A saBnseTca manorabapuTHbIM CEPBEPOM TOYHOTO BPEMEHM
no craHgapty NTP u obecneuvBaeT OOCTyn K TeKywlemy 3HAYEeHW0 BpeMEeHW MO OAHOMY
kaHany Ethernet 10BASE-T, 100BASE-TX nnn 1000BASE-T (onuus).

CepBep BpemeHn RTNTP-1A wumeetr BcTpoeHHbin GPS/TTIOHACC npuéMHuMK,
dopmupyeT BbixogHom curHan «1 Muy» (PPS), a Takke nepegaéT BpeMeHHy nHopmaumio no
nocneposaTenbHoMy uHTepdercy RS-485 B hopmate NMEA 0183, ocyLiectBnasa amynsaumio
GPS-moayns.

CepBep BpemeHun He TpebytoT BHewHero MO u pabotocnocobeH cpasy nocne
BKITIOYEHUSA MUTaHMA U BXOOA B CUHXPOHU3M.

BHewHunn Bug cepsepa Bpemenn RTNTP-1A npefcraBneH Ha pucyHke 22.

ol

PucyHok 22 — Cepsep BpeMeHun no ctaHaapTy NTP ¢ MmoHacc RTNTP-1A

OcHOoBHble TexHuveckne paHHole cepBepa BpemeHn RTNTP-1A npuBegeHbl B

Tabnuue 20.
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Tabnuua 20 - OCHOBHblEe TEXHMYECKNE OaHHble cepBepa BpemeHn RTNTP-1A

HanmeHoBaHMe napameTpa

HomunHanbHoe 3HaveHue,
AOMYyCK, pa3MepHOCTb

MonopnepxunBaemble ctangapTel Ethernet

10BASE-T, 100BASE-TX,
1000BASE-T (onuus)

MpoTtokon Ethernet

NTPv4 (RFC 5905)

Bbixog NMEA:
CtaHpgapTt NMEA 0183
YpoBeHb curHana RS-485
CkopocTb nepegayn 9600 6o
Bbixog 1 'y, (1PPS):
YpoBeHb curHana 3,3B
BbIxogHoe conpoTmBnexHune 50 Om £10%
OnnTeneHOCTb MMNynbca 100 mc
Mpenenbl aonyckaemon abCcontoTHOM NOrPEeLLHOCTU
CUHXPOHM3aLNKM POpMMPYEMOWN LLIKASIbI BPEMEHU C
HauunoHanbHou wkanon spemeHn UTC(SU) no
npotokony NTP Ha nHTepdence Ethernet B pexxume
CUHXpOHM3aumn no curHanam NMHCC
MNMOHACC/GPS +120 mKc
Mpenenbl gonyckaemon abCconoTHON NOrPELLHOCTU
g CUMHXPOHM3aumMn (opoHTa BbIXOAHOMO MMMYJIbCHOMO
;f curHana 1 'y K HauMoHanbHOWM LWKane BpeMeHN
= UTC(SU) B pexume CMHXpOHU3aL MM NO CUrHanam
é[ MTHCC INMOHACC/GPS +300 HC
Tun NpMEMHMKA CUrHaNOB CMYyTHUKOBBIX
= HaBUrALMOHHbIX CUCTEM GPS/TTTOHACC/Galileo
% HanpsikeHne nutaHus 9..30 B
ﬁ MoTpebnsemas MowWwHOCTL, He Bonee 5BT
< (10 BT ¢ onumeit 1000BASE-T)
2 MabapuTHble pasmepsbl 110x115x25 mm
S Macca 0,2 Kkr
=
[
@ 1.2.17 Ceteown kommyTtaTop MikroTik CRS328-24P-4S+RM
© CeteBonn kommyTtatop MikroTik CRS328-24P-4S+RM saBnsieTcs NpoABWHYTLIM
'_
% ynpaensembiM L3-kommyTaTtopom C yHKUMSMKW MaplipyTudaTtopa, paboTatowmm nog
§ ynpasrneHnem onepaumoHHbix cuctem RouterOS / SwOS ¢ cpyHkumen gsonHom 3arpy3ku "Dual
= boot".
c
g
2 Tuct
C TULLPK.464514.001 PO 4
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KommyTatop nmeet 28 He3aBUCUMbIX KOMMYTaLMOHHbIX NopToB: 24 Ethernet-nopTos 1
6uT, MmerLWwmnx NPOABUHYTbIE BO3MOXHOCTU NUTaHUS MOAKMIOYEHHbIX ycTponcTB PoE out
ctaHgaptoB 802.3af/at (PoE+) n Passive PoE ¢ yHKumMsamn aBToonpegeneHus, a Takke 4
SFP+ (10 '6nT) nopTa Ansa onTUYEeCKUX COEQNHEHUI.

BHelwwHn BUAO KOMMyTaTopa NpeacTaBieH Ha PUCYHKe 23.

P O S T S Cloud Router Switch
CRS326-24P-45-RM

Vel e ol |
“'_,- e — T =L e LW W _j% ___,;-__‘"__“'. Mf}km.-;k_

PucyHok 23 — CeteBon kommyTtatop MikroTik CRS328-24P-4S+RM
OcHOBHble TEXHUYECKNE AaHHble KOMMYTaTopa npueeaeHs! B Tabnuue 21.

Tabnuua 21 - OCHOBHblE TEXHMYECKME AaHHblE KOMMYyTaTopa

HanmeHoBaHue napameTpa HomuHanbHOe 3Ha4yeHune,
AOMNYCK, pa3smMepHOCTb

Tun ycTponctea KommyTartop

Ob6uwee KonmMyecTBo NOpPTOB 28
© Konuyectso LAN-nopToB 24
§ KonnuyectBo kom6o SFP noptoB 4
; Pasmep tabnnubl MAC agpecos 16000
= Tun ynpaeneHus kommMmyTaTopa YpoBeHb 3

: BasoBaga ckopocTb nepegaym AaHHbIX 1000 M6uT/cek

‘g MabapuTHble pasmepsbl 305 x 443 x 44 mm
= Macca 4,35 kr
i 1.2.18 AcuHxpoHHbI cepBep (INpeobpasoBaTtens nHTepdencos) RS/Ethernet 4 nopTa
zﬂ' NPort 5410 w/adapter
§ AcuHxpoHHbin  cepBep ([peobpasoBatens wuHTepdernicoB) RS/Ethernet 4 nopta
= NPort 5410 w/adapter npegctaBnder  cobon  KOMMYHWKAUMOHHOE  YCTPOWCTBO,
© npegocTaBnsollee BO3MOXHOCTb — ynpaBneHus npubopamm C  nocnegoBaTeNbHbIMA
% nHtepderncom RS-232 no cetam Ethernet TCP/IP.
§ NPort 5410 ocHaweH 4 noptamu DB9 «nana» ang nepefayv gaHHbIX No uHTepdency
- RS-232.
g BHewHnin Bua ACMHXPOHHOrO cepBepa npeactaBfieH Ha pUCYHKe 24.
; Jluer
C TULLPK.464514.001 PO
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PucyHok 24 — AcuHxpoHHbi cepep RS/Ethernet NPort 5410

OcHoBHble TexHU4eckne gaHHble NPort 5410 npuBegeHsl B Tabnuue 22.

Tabnuuya 22 - OcHoBHble TexHu4Yeckmne gaHHblie NPort 5410

HanmeHoBaHue napameTpa

HomnHanbHoe 3HaveHue,
AOMYyCK, pa3MepHOCTb

Ob6uwee KonmMyecTso NOpPTOB

4

Konunyectso noptoB Ethernet

1 x Ethernet 10/100 Base T(X)
(pasbem RJ45)

Tun pasbema

RJ45 (8 KOHT.)

CeTeBble NPOTOKONbI

ICMP, IPv4, TCP, UDP, DHCP,
BOOTP, Telnet, DNS, SNMP V1,

© HTTP, SMTP, SNTP, Rtelnet,

g ARP

=

E MarHuntHasa nsonauma Ethernet-noptos 1,5 kB
= Twun nocnegoBaTesibHbIX NOPTOB RS-232

. CKopocTb nepegaym gaHHbIX 50 ~ 921600 ouT/c
Lg, Pabo4yee HanpskeHne 12 ~ 48 B nocr.
2 MoTpebneHune Toka 350 MA npu 12 B
< Fa6GapuTHble pasMepsbl 158 x 103 x 33 MM
2 Macca 0,74 kr

I

g 1.2.19 KomnnekT pexXeKTopHbIX (unbTpoB
=z PexekTopHbin dunbtp 900 MMy TULLDK.468875.001, pexxekTopHbIn hunbTp 1800 MMy
© TULLK.468875.002 n pexekTopHbin ounbtp 2100 MMy TULLDK.468875.003 npeaHa3Ha4veHbl
% ana dpunbTpaumMm WymMoB B TpakTe npuema BY-curHana B gmana3oHax OCHOBHbIX 4acTOT
5 MobunsHon ceasm (900 MMy, 1800 MMy n 2100 MITw).
= N

BHewHnn BUA pexXeKTOpHbIX PUnbTpoB NpeacTaBneHbl Ha pucyHkax 25-27.

=

g
2 Tuct
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Moagn. n pata

WMHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MHB.Ne noan.

s mnmatin eeet

.

PucyHok 27 — PexekTopHbin punbTtp 2100 MMy TULLDK.468875.003

Viam

Jlnet

Ne fokym.

MNognvicb
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

OCHOBHble TEXHMYECKME XapaKTEPUCTUKN PEXEKTOPHbIX (UNbTPOB MNpUBEOEHbl B

Tabnuuax 23-25.

Tabnuua 23 - OCHOBHblE TEXHUYECKME AaHHble pexeKTopHoro cunbtpa 900 MIMy,

HanmeHoBaHue napameTpa,
pa3MepHOCTb

HomMunHanbHoe 3HavyeHue,
Aonyck

HnanasoH paboumx 4yactot, My

ot 300 no 3000

BosBpaTtHble noTepu B AMana3oHe paboyrx 4acToT no
Bxoay/Bbixoay, Ab, He 6onee

MUHYC 15 / MuHyc 15

[vanasoH nonockl 3arpaxgeHna, My

oT 940 go 1025

BHocumMmble noTepu B nonoce 3arpaxgeHus, ob, He meHee 10,0

Tun coeguHuTenemn N(f), 50 Om
MabapuTtHble pasmepsbl (6e3 coeauHutTenen) [ x W x B, mm (78x42x22) +1
Macca, kr, He bornee 0,2

Tabnuua 24 - OCHOBHblE TEXHUYECKME AaHHble pexeKTopHoro unetpa 1800 MIMy

HanmeHoBaHue napameTpa,
pa3MepPHOCTb

HomMunHanbHoe 3HayeHue,
Aonyck

Iwnana3oH pabounx vyactot, MIy

o1 300 go 3000

BosBpaTHble noTepu B Anana3oHe paboynx 4acToT no
Bxoay/sbixoay, Ab, He bornee

MuHycC 9 / muHyc 10

[vana3oH nonockl 3arpaxgeHna, My

ot 1915 oo 2100

BHocumMble noTepu B nosnoce 3arpaxneHuns, ob, He meHee 10,0

Twn coeanHuTenemn N(f), 50 Om
MabapuTHble pa3mepsbl (6e3 coeanHutenen) [ x LW x B, mm (54x42x22) 1
Macca, kr, He bonee 0,2

Tabnuua 25 - OCHOBHblE TEXHUYECKME AaHHble pexeKTopHoro unetpa 2100 MMy

HanmeHoBaHne napameTpa,
pa3MepHOCTb

HomunHanbHoe 3Ha4yeHune,
[onyck

HnanasoH paboumx 4yactot, My

ot 300 oo 3000

BosBpaTtHble notepu no Bxoay/Bbixoay, Ab, He 6onee

MUHYC 7 / MUHYC 8

[nana3oH nonockl 3arpaxaenusa, My

oT 2235 pno 2475

BHocumble noTepu B nonoce 3arpaxgeHus, ob, He meHee 10,0

Tun coeguHuTenemn N(f), 50 Om
MabapuTHble pa3mepsl (6e3 coegunntenen) I x WU x B, mm (50x42x22) +1
Macca, kr, He 6onee 0,2
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

1.2.20 'mbkas BonHoBoaHasa cekumsa Ku-auanasoHa 600 mm

Mbkaa BonHoBogHaa cekumsa Ku-gnanasoHa

600 wMm

FT17KM-0600-N-FK

obecneumBaeT nepegady curHana Ku-gmanasoHa ot BUC k nopty NP obny4atowero

yCTpOMCTBA.

BHewHnn Bug rubkon B/B cekummn Ku-gmanasoHa nokasaH Ha pucyHke 28.

PucyHok 28 — BHewwHui Bua rubkon B/B cekumm Ku-guanasoHa

MapameTpbl rnbkon B/B cekummn Ku-gmanasoHa npuBeaeHsl B Tabnuvue 26.

Tabnuua 26— NapameTpbl rMbkon B/B cekummn Ku-guanasoHa

HanmeHoBaHne napameTpa, pa3smMmepHoOCTb

3HayeHwne, Jonyck

[wnana3soH pabouunx vactor, Ty 10,0-15,0

Twvn BOoNHOBOAA WR75
lMoTepwu Ha oTpaxeHue, ob, He 6onee 27,0
lNukoBasa moLlHoCTb, BT, He bonee 180
3aTtyxaHwue, ob/m, He Bonee 0,3
MakcrnmarnbsHoe cKkpy4mMBaHue, MM 365
Matepuan CWNUKOHOBbLIN Kay4yk
CteneHb 3aWmTbl BONIHOBOAA IP68

abapuTHble pa3mepsbl n3genus (C y4eTom
coeanHuTenen),
OnuHa x WupuHa x BeicoTa, mm

600 x 38,1 x 38,1

Macca, kr, He bonee

0,345

1.2.21 Tmbkas BonHoBoAHas cekums Ka-gnanasoHa 600 mm
600 wmm FT22KK-0600-N-FK
obecneunBaet nepegady curHana Ka-guanasoHa ot BUC k nopty PO obnyvatowero

Mbkaa BonHoBogHasa cekunsas Ka-ananasoHa

yCcTponcTaa.

BHewHunn Bug rubkon B/B cekumnmn Ka-gmanasoHa nokasaH Ha pucyHke 29.

Nawm
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5 N
PucyHok 29 — BHewHui Bug rmbkon B/B cekumn Ka-guanasoHa

MapameTpbl rnbkon B/B cekumnmn Ka-gmanasoHa npuBeaeHsl B Tabnvue 2726.

Tabnuua 27— NapameTpbl rmMbkon B/B cekummn Ka-guanasoHa

HanmeHoBaHWe napameTpa, pasMepHOCTb 3HayeHwne, gonyck
HnanasoH pabouunx yactoT, My 26,50 — 40,00
Twun BonHOBOAA WR28
lMoTepu Ha oTpaxeHue, ob, He Bonee 17,7
lNnkoBasa moLlHoCTb, BT, He bonee 22,0
3aTtyxanwue, ob/m, He Bonee 1,20
MakcnmarnbsHoe cKpy4mMBaHue, MM 920
MaTepwnan CUNMKOHOBbLIN Kay4yK
CteneHb 3aWmTbl BONIHOBOAA IP68
MabapuTHble pa3mepsbl n3genus (C y4eTom
coeguHuTenen), 600 x 19,05 x 19,05
[OnnHa x WupuHa x BeicoTa, mm
©
§ Macca, kr, He bonee 0,1
=
=
g 1.2.22 BO3MOXHble yCUNUTENN MOLLHOCTU (B COCTaB U3AeNns He BXOAST)
-
B kauectBe ycunutenss MowHocTn Ku-guanasoHa MOXHO MCMOMb30BaTb YyCUUTENb
. mowHocTu IBUC-R (Terrasat) 13,75-14,5 Ty (Band 2 Full Ku), 100BT npoussoactea Terrasat
(o]
Ef Communications, Inc. (CLLWA). Yeunutens mowHoctn IBUC-R obecneunBaeT KOHBEpTaLMIO
=z
] curHana u3 L-guanasoHa B Ku-gnanasoH 1 ero nepegavy Ha obnyyatouiee yCTpOMCTBO.
X
- BrewHun Bug BUC Ku-gmanasona IBUC-R nokasaH Ha pucyHke 30.
p
% N ———
=
s L
5 -
m »?
o CEX Buc B ! " >
-9
© r B ~ =
: 8 i -
S_ . — ‘ -y
C - #
5 e
-
= PucyHok 30 — BHewHun Bug BUC Ku-grnanasoHa
S
g Jlver
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

MapameTpbl BUC Ku-ananasoHa npuBeaeHbl B Tabnvue 28.

Tabnuua 28 — NapameTpbl BUC Ku-gnanasoHa

MapameTp

3HayeHune

[nana3oH BxoaHbIx YacTtoT, MMy,

ot 950 go 1700

J[nana3oH BbIXoaHbIX YyacToT, [Ty

ot 13,75 no 14,50

YacTtoTta retepoguHa, 'y, 12,80
BbixogHom BonHOBOAHbIN (hriaHey, WR75
KoadhdpumuneHT yeunenuns, ob, He meHee 81
[vana3soH perynnpoBku atTeHoaTtopa, ab ot 0 Ao 30
¢ warom 0,1
CtabunbHocTb ycunenus, ob, He bonee +4.0
CT1abunbHOCTb YCUNEHUS NPU U3MEHEHUN £3.0
TemnepaTtypbl, Ab, He Gonee o
BbixogHaa MoLwHocTb B Touke 1 ob komnpeccuu, noC 49,5
abwm, Tunosas
BxoaHou pasbem N(f), 50 Om
KCBH, He Bonee
- No BXo4y 1,3:1
- NO BbIXO4Yy 1,5:1

BxogHoe HanpsikeHne nepeMeHHOro Toka ¢
yactoTtom 50/60 Ny, B

ot 100 po 240

MoTpebnsiemasn MmoLwwHOCTb, He Gonee, B-A 1150
MabapuTHble pasmepsbl, OxLLxB, mm, He Bonee 584x254x188
Bec, «kr, He 6onee 16,8

B kauecTtBe ycunutensi MOLWHOCTU Ka-guanasoHa MOXHO MCMOSb30BaTb YCUNUTENb
mowHocTn 50WBUCKIt-Ka-4Band (Amplus AM-XXXX Series Ka-band Buc) 27,5-31,0 Ty,

(1-4 band) 50 Bt npoussogctBa Amplus Communications, Inc. (CunHranyp). Ycunutens

mowHocTn 50WBUCKIt-Ka-4Band obecneunBaeT KoHBepTauuo curHana uid L-guanasoHa B

Ka-granasoH n ero nepegadvy Ha obnyvatoulee yCTponcTBo.

Brewnnn Bug BUC Ka-gnanasona 50WBUCKIt-Ka-4Band nokasaH Ha pucyHke 31.

PucyHok 31 — BHewHun Bug BUC Ka-gruanasoHa

Nawm
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

MapameTpbl BUC Ka-gnanasoHa npuBeaeHbl B Tabnuvue 29.

Tabnuua 29 — NapameTpbl BUC Ka-gnanasoHa

MapameTp

3HayeHune

[nana3oH BxogHbIx YacTtoT, MMy

ot 950 oo 1950

J[nana3oH BbIXoaHbIX YyacToT, [Ty
- nogavanasoH 1
- nogananasoH 2
- nogauanasoH 3

- nogavanasoH 4

oT1 27,50 no 28,50
oT 28,25 no 29,25
oT1 29,00 go 30,00

ot 30,00 oo 31,00

YactoTta retepoguHa, Iy,

- nogavanasoH 1 26,55

- nogauanasoH 2 27,30

- nogamanasoH 3 28,05

- nogamanasoH 4 29,05
BbIxogHoOM BONHOBOAHbIN (hriaHewy, WR28
KoadhdpumuneHT yeunenus, ob, He meHee 64
[nanasoH perynnupoBku aTTeHoaTopa, ab ot 0 A0 20

c warom 0,5

CtabunbHocTb ycunenus, ob, He 6onee +4.0
C1abunbHOCTb YCUNEHUS NPU U3MEHEHUU +0.5
Temnepatypsbl, b, He Gonee o
BbixogHaa MmoLwHocTb B Touke 1 ob komnpeccuu, 1o A7
abwm, Tunosas
BxoaHou pasbem N(f), 50 Om
KCBH, He Bonee
- No BXo4y 1,3:1
- NO BbIXO4Y 1,8:1
BxogHoe HanpshkeHne NOCTOAHHOrO Toka, B ot 20 pno 32
MoTpebnsemas mowHoCTb, He 6onee, BT 350
MabapuTHble pasmepsbl, OxLLIxB, mm, He Bonee 200x150x88
Bec, «kr, He 6onee 3,5

Nawm
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2  WHCTpyKUMA NO MOHTaXy U HacTpowuke nsgenus

2.1 Mepbl 6e3onacHocTH

2.1.1 lpwn paboTe ¢ n3genvem cnegyet cobnogate obwime npasuna obpalleHns c
anekTtpoannapaTtypon, TtpeboBaHua «[lpaBun nNo oxpaHe Tpyda npwu 3KcnnyaTauuu
anektpoyctaHoBok» ([Mpuka3d MuHTpyga P® ot 15.12.2020 Ne903H), NMOT PO-45-007-96
«lMpaBuna no oxpaHe Tpyda npu paboTtax Ha TenedOHHbIX CTaHUMAX W Tenerpadax» u
yKasaHus, MW3MOXeHHble B [OKYMEeHTauum wusrotoButensa obopygoBaHus, «[llpasun
npoTuBonoxapHoro pexunma B Poccurckon depepaumn» (MoctaHoBneHne [paButenscTBa
Poccunckon denepaumm ot 16 ceHTss6pa 2020 r. Ne1479) 1 MHCTPYKLMIO SKCNITyaTUPYHOLLIEN
opraHusauumn o mepax noxxapHon 6e3onacHoCTU.

2.1.2 MoHTtax AC-1,8 gomkeH npounsBoaUTbLCS onepaTtopamMu, cOAaBLUMMKM 3a4eT Mo
anekTpobe30nacHOCT 1 UMEILLNMU KBanudukaunoHHyo rpynny He Huxe |l (HanpskeHne oo
1000 B).

2.1.3 TexHunyecknin ob6CNyXMBaKOLWNA MNepcoHan MpM MOHTaxe U B npouecce
aKcnnyaTaumMm u3genus OoSmKeH CTporo cobntogatb Mepbl 6e30MacHOCTU, U3NOXEHHble B
HacToswem P3, B TOM vucne:

—  YCTpaHATb  MOBPEeXOEeHUsl, 3aMeHsATb  3fIeMeHTbl,  Yyanbl, npubopsl,

npeaoxpaHnTenn n gpyrme anekTpundecknme arieMeHTbl M3 CocCtaBa o6opynoaaH|/|9| n3genna

® TONbKO MOCMe OTKMAYEHUSS COOTBETCTBYIOLMX LENen 3IMEeKTPONUTaHus, WCKIHYaoLWwmx

@©

iy NPAMYIO UM KOCBEHHYIO NoAavy Hanps>KeHUst Ha HUX;

= y

é[ —  yCTaHaBnvBaTb B annapaTypy BCTaBKu1 nNpegoxpaHuTenen, HoMMHarnbHble TOKU
KOTOpPbIX COOTBETCTBYIOT BEMMYNHAM, YKa3aHHbIM B O[] Ha annapatypy;

- - He gonyckaTb NepekntioyYeHne cnnoBbix Kabenenm nog Hanps>keHnewM;

O

> o

§ - nocrie npoBedeHuss OCMOTPOB W peMOHTa nepen nodaden HanpsXKeHus Ha

o 6nokn n3genusa ybéegutbcs B TOM, UYTO BCe paboTbl 3aKOHYEHbI, U BKIIHOYEHWE MUTAIOLLMX

X

3 HanNpPsPKEHW He MoBrieYeT MopaXKeHue maen ANEeKTPUYECKMM TOKOM WUnu noBpexaeHue

o annapaTypb!;

=

§ - Npwv HapyLLUEHUN N30MIALMK UK NPU KacaHUN TOKOBEAYLLMX YacTen ¢ KOprnycom

@ annapatypbl u3genusa (nosiBNEHUs MNoTeHumana Ha Koprnycax npubopoB) HemenneHHO

© OTKIT04aTb COOTBETCTBYIOLLYIO LieMb, BKOYATb KOTOPY MOXHO TOJIbKO MOCIe BbIABMNEHUSA

'_

®© o

2 NPUYNH N YCTPaHEHUS HEUCNPAaBHOCTEMN.

=

= 2.1.4 CpeactBamu 3awmThl obcnyxusatoLero nepcoHana ABNAOTCA

o

= npegoxpaHuTenibHble MPUCNOCOBNEHNA U WMHCTPYMEHTbl C M30NMPOBAHHBLIMU PYKOATKaMW,

. BpeMEHHbIEe U MOCTOAHHbIE OrpaxaeHus, cneuogexna, anekTpudeckas u mexaHudeckas

=

o

c

g Jluer
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OnokupoBkn. Bce cpeacTtea 3almTbl 4OMKHbI NOABEPraTbCa cucTeMaTuyeckon npoeepke. Bece
MeTannmMyeckme kapkacbl M 6noku annapaTtypbl AOSDKHbl OblTb COEOMHEHbI C KOHTYPOM
3a3emneHns obbekTa, BbinonHeHHbIM B cooTBeTCcTBUM ¢ [OCT 464.

2.1.5 3OnemeHTbl KOHTypa 3a3eMieHus U MOJSIHMEe3aWmTbl AO0SDKHbI NoaBepraTbCs
CUCTEMATUYECKUM UCMLITAHUAM C OGQOPMIIEHMEM COOTBETCTBYIOLLUMX MPOTOKOSIOB U UMETb
OTMETKY O CpOKax NpoBeAeHNs1 O4eEPEaHON NPOBEPKN.

2.1.6 O6cnyxuMBatoLlemMy nepcoHarny 3anpeLiaeTcs:

- NPUMEHSTb HELUTaTHbIE U HEUCNpaBHbIe NPMBOpbI, HE MMelLwmre hopmMynapoB
N OTMETOK 06 MX CBOEBPEMEHHOM MPOBEPKE;

- YCTPaHATb NOBPEXAEHMS, OCYLLLECTBNATL 3aMeHy 6NTOKOB 1 NpeaoXpaHnTenen,
a Takke OTKMKYaTb M NOAKNKYaTb pas3bemMbl UMK Nepemewatb Kabenu npu BKAKYEHHOM
ANEKTpoNUTaHuu;

- KacaTbCsl LUTbIPEN pa3beEMOB He3aLUULEHHBIMM PyKaMK U O4EXO0MN, HE NPUHSB
Mepbl MO 3alUnTe OT CTAaTUYECKOrO 3NEKTPUYECTBA, NMPUCIIOHATL Pa3beMbl K MOBEPXHOCTSAM,

onacHbIM B OTHOLLEHUN HaKomnmneHmna Ctatn4ecKkoro anekTpmnyecTea.

2.2 [lopsagok MOHTaXa 1 geMoHTaxa msgenus

2.2.1  MoHTax usgenus

MoHnTax AC-1,8 BbINnONHAETCA B CrieayroLen nocneaoBaTenbHOCTH:

©

§ 1) BbibpaTb OTHOCUTENbBLHO POBHYK NMOWAAKY ONs pa3BepTbiBaHUS U34enus u

= pa3MeCcTUTb Ha HeW TPaHCNOPTUPOBOYHbIE KENCHI.

cC

= <

2 2)  OTKpbITb TPAHCNOPTUPOBOYHbIE Kercbl AC-1,8 1 n3enedb U3 HUX obopyaoBaHME.
3) YcTtaHoBUTbL U 3adMKCMpOBaTb YeThbIpe OnopHbIe Nanbl kerca Ne1, kak nokasaHo

E Ha pucyHke 32.

>

§ ‘ ]

@
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= PucyHok 32 — YcTtaHoBKa onopHon nanbl
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4) YctaHoBuTb noBepx kenca Nel - kenc Ne2 n 3admkcmpoBaTb Ha 4YeTblpe

3aMKa-3axBaTa KaK Nnoka3aHO Ha PUCYyHKe 33.

PucyHok 33 — YcraHoBka kerncos AC-1,8
5) CobpaTb aHTEeHHY B COOTBETCTBUM C NOPAOKOBLIMW HOMEPAMN Ha LEHTparbHOM
yacTu pecdprnektopa. AHTEHHA COCTOUT M3 6 NEenecTKoB, KaXXAbl U3 KOTOPbIX (hUKcupyeTcs

LHEeCTbO 3aMKaMUn-3axBaTaMun C nocrieayromm JienecTtkoMm.

©
&
=
=
3
-
&
=4
%I.
-
X
%I.
o
I
=
§ PucyHok 34 — C6opka aHTeHHbl 1,8 m
m
6) CobGpaTb HanpaensawLme gepxaTensa obnyyaTtens.
© 7) YcraHoButb gepxatenb obnydatena TULWXK.301323.003-01, kak nokasaHo Ha
®©
s pucyHke 35. 3akpyTuTb ranku-6apaluku, HO He 3aTsarmBaThb.
3
-
c
=
g
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PucyHok 35 — YcTaHoBKka aepxatend obnyvarens

8) YcraHoButb xomyT TULLPK.713311.003 Ha wTaTHblE MeCcTa KpensieHns.
OTKpbITb XOMYT, Kak Noka3aHo Ha pucyHke 36.

&
.\'.
\*i'
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==
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g .
g
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PucyHok 36 — YcTaHoBka xomyTa
5 9) YctaHoBUTb 0bny4vartenb 40 ynopa v 3aKkpyTUTb XOMYT.
=4
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PucyHok 37 — YcTaHoBka obnyyaTtens
5
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Moagn. n pata

MHB.Ne ny6r.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

10) YcrtaHoBuUTb Hanpasnsawwme gepxatens obnydyatensa B 4YeTbipe Nocago4HbIX
MecTa Ha pedneKkTope aHTEeHHbI N 3aMKCMPOBaATb BUHTAMU C PYKOSTKAMM, KaK MOKa3aHO Ha

pucyHke 38.

PucyHok 38 — YcTaHoBka HanpasnsoLwmx obnyyaTens - Tar
11) YcrtaHoBWUTb TArM Ha ABa NonykKosbLa gepxatens obnyyaTens, kak nokasaHo Ha

pucyHke 39.

PucyHok 39 — YcraHoBka OY

12) YCTaHOBUTL WTATHLIMW BUHTaMM noJsiykosnbua Ha XOMYT, KaK MNOKa3aHO Ha

pucyHke 40.

Jlvcr
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PucyHok 40 — dukcauusa OY

13) 3aTanyTb ravku-bapallku KpenneHus gepxarensa obnyyarens.

0D

©

'—

©

=)

=

c .

=)

o

-

=

<

§ PucyHok 41 — ®dukcauusa gepxatens obnyyatens

g 14) YctaHoBuUTb LNB Ha OY.

X

- 15) YcraHoButb BUC Ha wrtaTHoe MecTo Ha pJepxartene obnydatensa. [Ons
Z

¢ yctaHoBkn BUC Ku-gnanasoHa UCMONb3yHTCS KPOHLITENHbI KPENmeHns, 3akpensieHHble Ha
=

g aepxarene obnyyaTtensi, kKak nokasaHo Ha pucyHke 42. BUC Ka-gnanasoHa kpenutcs
[52]

@ HEenocpeacTBEHHO K AepaTento obnyyarens, Kak NokasaHo Ha pucyHke 43.

®
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=

=
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Moagn. n pata

MHB.Ne ny6r.

B3am. nHB.Ne

Moagn. n pata

MHB.Ne noan.

L& L _an—a

PucyHok 42 — YctaHoBka BUC Ku-gnanasoHa

PucyHok 43 — YcraHoBka BUC Ka-gnanasoHa

TULK.464514.001 P3

25

Jlnet

Ne fokym.

[Noorcb
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

16) T[lpu BbIGOpPe QY C nuHenHon nondpusauumen nogknounTe kadenb k AYI OY un
kabenb anektpoasuratens OY, cornacHo cxeme anektpuyeckon [3].

17) TlMoaknounTb pagnovactoTHble kabenun k LNB n BUC.

18) [MloaknounTb MarucTparnbHble Kabenu: ynpaeneHue, NnMTaHne, pagmoyacToTHbIe

K nepexofHbIM naHenn kenca Ne2 cornacHo cxeme anekTpuyeckon [3].

BHumaHue: PasbeMbl npu noaknoydeHun kabenen Kk annapatype AO0SKHbl ObiTb
3aTAHYTbl Bpy4YHYt0. Bo nsbexaHne noepexaeHns pasbeMoB 3anpeLiaeTcss UCNOoNb30BaHNE

MHCTPYMEHTOB A4 UX 3aTsKKu!

19) TlopaTtb HanpsbKeHWe SNeKTPONUTaHUS.
B cnyyae oTcyTCTBMSA MHOAMKALMM O HEUCNPaBHOCTAX 060pyAOBaHUA CYMTATb MOHTaX

n3genna BblMNOJNMTHEHHbIM NpaBuJibHO, @ CaMO usaesine rotoBbiM K SKCristyatauunn.

2.2.2 [emoHTax usgenusa

[leMOHTax n3genus OoSKEeH BbIMOMHATLCS B 06paTHOM (MO OTHOLLUEHWUIO K MOHTaXy)

nocrienoBaTesibHOCTH.

Jlvcr
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3 Mcnonb3oBaHue No Ha3Ha4YeHuto

3.1 OkcnnyaTauMoHHbIE OrpaHNYeHnst

3.1.1 O6GcnyxuBawLWKUN nepcoHan Ao/MKeH WuMeTb obpa3oBaHMe He  Huxke
CpeAHEeTEXHNYECKOro M onbiT  paboTbl NO  3KchnyaTauum U 0BCNY>XMBaHWUIO
pPagnoaneKkTPOHHOIO, KOMMbIOTEPHOrO M ceTeBoro obopygoBaHus. [pu HeobxogumocTu
obcnyxuBalwllee noapasgeneHne MoxeT paspabotatb cneumanbHble cpeactBa  And
NOAroTOBKM 06CyXMBatoLLEero nepcoHana K camocTosiTensHon pabore.

3.1.2 K camoctoaTenbHon pabote c annapaTtypon u3genus AonyckalTca nuua He
Monoxe 18 neT, nsydmslune n coasline 3K3aMeHbl MO TeXHWKe 6esonacHOCTW, npoweawne
MEAMLMHCKNA OCMOTP, MHCTPYKTaX NO TexHuke BGesonacHocTu npu paboTte ¢ annapatypou
rpynnbl 1l no anekrpobesonacHocTn cornacHo [lpaBunam TexHukn BesonacHoctn (MNTH),
oby4yeHHble 6e3onacHbiIM MeTodam paboTbl, M3yumBlwMe 3 cornacHo BegomMmocTu [2],
npowegwne obyyeHne W cpaBliMe 3adeT MO MpaBunam IJKChfyaTauum U TEXHUYECKOro
obcnyxmMBaHnA annapatypbl M3genus U OONylWeHHble K camocToaTeNbHOW paboTe
YCTaHOBMEHHbIM NOPSLKOM.

3.1.3 3anpewaetca npuv BKIKOYEHHOM annapaTtype wu3genua npousBOaUTb
NoAKNoYEeHNE BHELLIHUX YCTPOMUCTB U PEMOHTHbIE paboThl.

3.1.4 Wsgenue [OMKHO 3KCNyaTMpoBaTbCA B YCMOBUSX, YKasaHHbIX B M. 1.1.2.3

HacTtoswero P3.

Q)
'—
5
= 3.2 T[loarotoBka U3genusi K UCNosb30BaHMUI0
cC
é[ 3.2.1  Mepbl 6e30nacHOCTX Npu NOArOTOBKE U3AENMUS K MCNONb30BaHMIO
3.2.1.1 OnekTponuTaHne u3genns OCYLLECTBMSETCA OT CETM MEPEMEHHOro Toka C
c
g HanpsbkeHneM nutaHus 220 B, aBnaoWwmMca onacHbIM ANs XXU3HW, NO3TOMY NpU NOAroToBKe
0
2 nsgenua Kk paborte obcnyxmBawLWMA TEXHUYECKM MNepcoHan [OSMKeH CTporo cobnwogaTb
T
< npasuna 6e3o0nacHOCTN, U3NOXeEHHbIE B M. 2.1 HacToswero P3.
ol
=z
@ 3.2.2 TlogroToBka nsgenusa k pabote
=
s y
T HacTtpownka cuctembl npousBoantca nocne mMoHTaxa AC Ha mMecTe MOHTaxa npwu
m
nepsoHa4vanbHoM BkrtoveHun AC-1,8 nnu nocne npoBeaeHUst TEXHONOrMYyecknx pabot (npwm
g HeobXxo4MMOCTN).
s Anroputmbl  PYHKUMOHMPOBAHUA onpegensaiTcs BeBoaumMbiMu ¢ APM  pexnmamm
= y
,‘::3[ paboTbl M NporpammMmHbiMn HacTponkamm AC-1,8.
HacTtporika cuctembl [oSfmKHa NpomM3BOAUTLCA B criegywowem obbeme wu
= nocrnenoBaTenbHOCTH:
o
c
g Jincr
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1) nposepka npaBunNbHOCTM MOHTaxa AC-1,8
2) npoBepka HacTpoek uHTepderica obmeHa
3) nepBuYHas npoBepka paboToCnocoOHOCTU
4) nepBUYHOE KOHMUTypUpoBaHUE CUCTEMbI
5) kanubposka OY nuHenHon nonspusauum

6) tocTupoBka 1 NpuBA3kK Wkan YT aHTeHHbl K UICTUHHOMY HanpaBneHuo
3.2.2.1 MNpoeepka npaBusibHOCTM MoHTaxa AC-1,8

MpoBepka  npaBunbHOCTM  MoOHTaxa AC-1,8 npoumsBoanTCA  CpaBHEHMEM
KOH(purypaumm cmoHTuposaHHoro AC-1,8 ¢ PK[ [3-4].

Mpn oBHapyXeHUM HeCcoOTBETCTBUS CXeMbl MOAKMIOYEHUN annapaTypbl CXeme
coefnHeHu 34 npoBECTU COOTBETCTBYHOLMIN MEepeMOHTaX annapaTypbl uUnvM KabenbHbIX

COeVNHEHNN.

3.2.2.2 Hactpouka nutepdenca obmeHa

MogaTb HanpskeHWe anekTponuTaHusa 220 B Ha obopynosaHue AC-1,8.
MpoBeputb ceTeBble HacTponkn APM n komnnekca B uenomMm. 3aBOACKME CETEBbIE
HacTpoWKM NpmuBeaeHsbl B Tabnmue 30.

Tabnumua 30— 3aBoackne ceTeBble HACTPOMKN U3aenus

© HaumeHoBaHue o6opyaoBaHusA CeteBoM agpec

©

iy APM 192.168.127.1(pekomeHayeTcs)
g npeobpasoBatenb NHTEpdencoB
5 NPort 5450-T 192.168.127.254

. YnpasneHne 65iokaMyn OcCyLLecTBRsieTca 4epe3 npeobpasoBaTesnib MHTEPFENCOB
Lg, NPort 5450-T no uHTepdency RS-485. NMapameTpbl NOPTOB ynpaBneHus npeobpasoBaTesb
% nHTepgencos NPort 5450-T npuBeaeHbl Ha pUCYHKe 44.
§ Serial Settings

% Fort 1 PR 00000 11sH O atig Mona RS—48S 2Wire
=

§ PucyHok 44 — NapameTpbl NOPTOB ynpaBneHnsa npeobpasoBaTtens MHTeEpgencoB
- NPort 5450-T

g Mpn 3anycke CIMO B HacTporkax coeguHeHnsa TpebyeTcs npoBepuTb
s COOTBETCTBYHOLLME NAapaMeTPbl NOPTOB U OTKPbITb OS5 KaXXA0ro YCTPONCTBA.

% B cnyyae coOTBEeTCTBMS BbILEN3NOXEHHOW KOHUrypaumm uHtepdenca obmeHa
-

obopygoBaHus AC-1,8, cumtaTb HAaCTPOWKY NPaBUITbHOWN.

c

g
2 Tuct
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3.2.2.3 lNepBnyHas nposepka paboTocnocobHOCTH

MepBuyHas nposepka paboTOCNOCOOHOCTN NPOU3BOAUTCA ONS NOATBEPXOEHUS
NPaBUiIbHOCTM MOHTaXa CXeMbl COeAMHEeHMM U Hayana paboTtbl (nepemelseHunn) OITY c
aHTEHHOMW.

MNepBu4Has npoBepka paboToCNoCOOHOCTN NPOM3BOOUTCS B CrieayoLem nopsaake:

- BKITIOYUTb ANEKTponuTaHme BroKoB, BXOOSALWNX B COCTaB CUCTEMBI.

- BKNMtounte APM 1M NpOKOHTpoOnuMpoBaTh KOPPEKTHYH 3arpysky nporpamMmmHOro
obecneyeHus.

- B CINO npokoHTponMpoBaTh CYMTbIBAHNE AAHHbIX (Hannyme obmeHa) c annapaTtypomn
— BYIP-A, 6nok BY 1 kommyTaumu;

-B pexume «Py4HOM» NPOU3BECTU MEepeMeLleHne aHTEeHHbl BNEeBO M BNpaBO B
a3nMMyTanbHOM MIOCKOCTW, BMU3yanbHO MPOKOHTPONMPOBATL KOPPEKTHOE nNepemeLleHne
aHTeHHbI (B 3aJaHHOM HanpasfeHun), NPOKOHTPONMPOBaTb KOPPEKTHOE CHUTbIBAHWE AaHHbIX

ot AYI A3 (nepemelleHne MOXeT 3agaBaTtbcsi M3 okHa Cl10)

3.2.2.4 lepBUYHOE KOHUTYpUPOBaAHME CUCTEMDI

Mpy nepBUYHOM KOHOUTYPUPOBaAHUN CUCTEMBI HEODXO4MMO NPOM3BECTU creytoLne
HaCTPOWKM:

- YCTAHOBUTb 3Ha4eHus nporpammMHbix KB no A3:

©
'—
@© o
2 " eBblN — Ha 3Ha4YeHue «-170», pernctp Ne18.
=
= " npaBbl — Ha 3Ha4YeHne «+170» , pernctp Ne19.
o
= - YCTaHOBUTb 3HaYeHust nporpamMmmMHbix KB no YI'M:
: " HWXKHUM — Ha 3Ha4veHune «5», pernctp Ne20.
|y
O o
- " BepXHUM — Ha 3Ha4veHne «90», pernctp Ne21.
ol
= - YCTaHOBUTb 3Ha4veHust nporpammMHbix KB no MOJT:
I
= " B MUHYC — Ha 3Ha4yeHune «-90», pernctp Ne22.
ol
= " B NMOC — Ha 3Ha4vyeHne «+90», permctp Ne23.
I
b
= YcTaHOBUTb pexmM paboTbl KOHUEBbLIX BbIKNHOYATENEN «BCE BKMIOYEHbI» - PErucTp
[52]
@ Ne4?2 3HayeHue 0.
© MpumeyaHue: 3HaveHne OorpaHnyYyeHuUst NPOrpaMMHbIX KOHLEBUKOB BbICTaBMsieTCA
'_
5 NpOrpaMMHO U MOXET OTNINYaTLCH OT OMUCAHHOW Bblle KOHUrypaumu.
b
=
=)
o
-
c
=
o
c
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3.2.2.5 Kanubposka OY nuHenHon nonsipmnsaumm

Mpn ycTaHOBKE Ha aHTEHHYyK cucTeMy unm cmeHe OY C anekTpoMexaHU4ecKom

HOﬂ,CTpOVIKOVl nonAapun3aunn Heob6xoaMmo npoBOoaANTb KaJ'II/I6pOBKy.

3.2.2.6 KOctnposka n npueaskm wkan AYI1 aHTeHHbl K ICTUHHOMY HarnpasfeHuto

Mpoueaypa KanMbpoBKM NPUBOAOB aHTEHH MOCHEe CMELLEHUS NONOXeHUst NPUBOLOB
asuMyTa W/unu yrna mecta B BbIKIIFOYEHHOM COCTOSIHWMM, BO3HWKLLIErO B MpoLecc cOOopku,

TPaAHCMNOPTUPOBKN UM pEMOHTA aHTEeHHbI:

3.2.2.7 Kanubposka Y1 no cnyTHUKY

Kannbposka [1YI1 no cnyTHWKY BbINONHAETCS B cnefyowen nocnegoBaTenbHOCTH:

1) Y6eantbCa C MNOMOLLbO M3MEPUTESbHBLIX YCTPOWUCTB, YTO OMOPHO-NOBOPOTHOE
yctponcTtBo (OlMY) aHTeHHbl yCTaHOBNEHO BEPTUKANbHO C TOYHOCTLIO He Xyxe 0.1
anarpaMmmbl HanpaBeHHOCTU aHTEHHbI.

2) B kayectBe W3MepUTENbHbLIX YCTPOMCTB MOryT OblTb WCMOSb30BaHbl YPOBHMW,
WHKNMHOMETPbI U Apyrne nameputenbHble cpeacTtsa ¢ TpebyeMon TOYHOCTbIO.

3) HasecTun aHTeHHy Ha Makcumym curHana KA ¢ U3BeCTHbIM yrnomMm mecTa.

4) BblumcnvuTb 1 3anucaTb 3Ha4YeHWe ycTaBku Mo yriy Mecta (pernctp 12) Tak 4Tobbl

nokasaHuna AYI1 no yrny mecta cOOTBETCTBOBaNM WM3BECTHOMY Yyriy mecTta ans

Q)
'—
& BblOpaHHoro KA.
=
= 5) CkoppekTupoBaTb 3Ha4yeHue napkoBo4vHoro yrina (pernctp Ne86) B cOoTBETCTBUM CO
o
= cMmelleHne abComnTHOrO yrina MecTta aHTeHHbI.
: 6) HKOcTupoBKa No CNyTHUKY OKOHYEHA.

S
=4 3.3 Vcnonb3oBaHue n3genus
%I.
E 3.3.1 Tpu ncnonb3oBaHUM N3OENUS, ANEKTPONUTAHNE KOTOPOro OCYLLEeCTBNSETCS OT
9 CEeTUN NePEMEHHOrO TOKa C HanpshkeHneM nutaHusa 220 B, apnaiowmmMcs onacHbIM 51 XKU3HN,
g obcnyxuBarLwm TeEXHUYECKNA 0BCnyXXMBalOLWMIA NepcoHan OOfKeH cTporo cobntogatb
= npasuna 6e30nacHOCTU, U3noXxeHHble B N. 2.1 HacToswero P3.
[52]
m

3.3.2 WNcnonb3oBaHwe wu3genusi 3akniyaeTcs B €ro nNpUMEHEHUM B WHTepecax
© peweHna 3agad4 no HasHadeHuto cornacHo n.1.1.1 un noggepxaHWnm rOTOBHOCTU
®©
s obopynoBaHus AC-1,8 k HaBeeHMIo aHTeHHbI Ha KA B ntobom 13 npegyCMOTPEHHbIX PEXMMOB
c
g paboThl.
-

B npouecce ncnonb3oBaHusa n3genns HeobxoaMmo NpPoBOAUTb:
c
o
c
g Jluer
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- NMOCTOSIHHbIA ~ KOHTPOSIb  COCTOSIHUS  00Opy[oBaHMsi U MPOBEPKY  €ero
paboTtocnocobHocTn nocpenctsom CIMO ancTtaHUMOHHOIO KOHTPONA 1 ynpaeneHusa ¢ APM,;

- CcBOeBpeMeHHoe TexHu4yeckoe obcnyxusaHue (TO) B cOOTBETCTBMM C pa3genom
4 HacTosiwero P3.

3.4 Bo3MOXxHble aBapuu N HEUCNPAaBHOCTU

3.4.1 HeucnpaBHOCTM M3genunsa MoryT OblTb MexaHuyeckmne (NoBpeXxaeHne Kopnyca u
BHYTPEHHUX Y3510B, 3fIEMEHTOB) N 3NeKTpu4eckmne (BbIXxod U3 CTPOA pagnuoasieMeEHTOB).

3.4.2 [na oOHapyXeHUs MeXaHUYeCKMX NoBpexXaeHnn Heobxoammo npoun3BecTU
BU3yasribHbIN OCMOTP COCTaBHbIX YacTen U3genusa u coeguHuTenen.

3.4.3 [Ana obHapyXeHus SNeKTPUYECKNX HEeMCnpaBHOCTEN pagMo3anieMeHToB 61oKoB
n3genna HeobxoanmMo NpoBepKy paboToCNOCOBHOCTM U3AeNus B LLENOM corfiacHo n. 3.2.2 n
6nokoB wu3genua cornacHo ux 31, B KOTOpOW nNpuBEOEHbl OCHOBHblE BO3MOXHbIE
HencnpaBHOCTU U CNOCOBbLI NX YCTPAHEHMS.

3.4.4 WNHdopmaumsi 0 COCTOAHUN (PyHKUMOHAanbHbIX 6110KOB n3aenus, B TOM Ynucne m
06 aBapusax M HeucnpaBHOCTAX, NocTynaet no uHtepgencam M&C k APM 3akasuuka. Npu
BO3HWKHOBEHUN NOBOM HeMcnpaBHOCTU YCTPOWCTBA, Bnoka Ons eé nokanusaumm cnegyet
y6eanTbCa B HanMyumn nogsBoauMbIX Hanps>keHnn NMTaHns, UCNpaBHOCTU Kabernen n ceTeBbIxX

npegoxpaHuTeneun.

© 3.4.2 Tlposepky  paboTtocnocobHocTM  BGNOKOB  MPOBOAUTL  COMMlACHO KX
©
iy 3KCnsyaTauMoOHHOM  OOKYMEHTauuMm, B KOTOPOW MpuBEAEHbl OCHOBHbIE BO3MOXHblE
§ HEeNcrnpaBHOCTU N CNOCOOLI UX YCTPAHEHUS.
-

3.4.6 Bblweawwm ns ctposi 610K (yCTPOMCTBO) U3 COCTaBa U3AEeNUS PEMOHTY Ha MecTe
c 3KcnnyaTtaumMm He MOANEXWUT M AO0MKEH ObiTb 3aMEHEeH Ha ucnpaBHbIn K3 coctaBa 3UM.
O
> ~
§ HewncnpagHbin 6510k Nocne npoBeaeHNs NpeaBapuTENbHOro onpeaeneHms gedekra cornacHo
g nx J[1, ykazaHHOM B CCbINTOYHbIX JOKYMEHTaX B KOHLE HacToswero PO, gomkeH HanpaBnaTbCA
X
S npeanpuUsaTUIO-M3roTOBUTENO UMW NOCTaBLUKUKY B Tape NpeanpusTUsS-u3rotoBuTensa BMecTe C
o conpoBOAUTESNbHBIMU AOKYMEHTaMM (B COOTBETCTBUMN C AOFOBOPOM Ha NOCTAaBKY n3genus).
=
s y
T 3.5 [encTtBua B 3KCTpeMaribHbIX YCOBUSAX
m

3.5.1 [pn BO3HMKHOBEHUW NOXapa U B APYrMxX 3KCTPEMaIbHbIX YCITOBUAX HEOOX04MMO
® o
= OTKMOUMTL obopyaoBaHWe wm3genus OT CeTU  SNeKTponuTaHnma U B AaNbHENLEM
=}
= PYKOBOLACTBOBATbCA MHCTPYKUMEN O Mopsagke AencTBuMrM OBCNyXmBaloLWero nepcoHana,
cC
= o o o
) AENCTBYIOLLEN B 9KCMyaTUpYOLLEen opraHnsaumu.
=
(=)
2
g Jincr
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

3.5.2 [Ansa TyweHus ropsawmx aneMeHToB obopyaoBaHUA NPUMEHATb YrNEKUCNOTHbIE
orHetywmntenu no NOCT 12.4.009-83, acbectoBble NOKpbiBana wunuv aApyrve cpencrtsa,
npuMeHsaeMble Ha 0ObeKTe aKCnyaTaumm n3genus.

3.5.3 KaTteropuyecku s3anpeLjaeTca UCrnonb3oBaTb AN TYLUEHUA XUMUYECKNE NEHHbIE

orHetywuTesnun, Boay n necok.

Jlvcr
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4 TexHn4yeckoe obenyxmneaHue

4.1 O6wwme ykasaHus

4.1.1 TexHu4yeckoe obcnyxmnBanme (TO) nsgenusa NpoBoanTCA C Lenblo obecneyeHus

ero 6ecnepeborHOM 1 HageXHON paboTbl B TEYEHNE BCErO CPOKa IKCnyaTaumm.

4.1.2 OcHOBHbIMM 3aga4amu, pelaeMbiMn B xoae nposegeHna TO, aBnatoTcA:

- UCKIIOMEeHMEe YCroBUM U OedeKToB, NoTeHUuanbHO OnacHbIX Af1i HOPMarbHOro
PYHKLUMOHNPOBAHUA U30EeNNs B LLIESTOM U €ro COCTaBHbIX YacTen;

- BblSiBfieHMEe 3neMeHToB (y3noB, ONOKOB), HaxOOsLWMXCA Ha rpaHM oOTKasa, W
3abnaroBpeMeHHas nx 3aMeHa;

- MpoBepKa TEXHMYECKOro COCTOAHNA 3NIeMEHTOB U Y310B, B/10KOB, paboTa KOTOpPbIX

npu pyHKLUMOHNPOBAHUN N34ENUS HENOCPEACTBEHHO HE NPOBEPSIETCS.

41.3 TO ocywectBngetrca obcnyxuBawwmm nepcoHanom  usgenusa. [lpwu
HeobGxoaumMocTu, K npoBedeHuto TO oTAeNbHbIX TEXHUYECKU CIIOXHbIX YCTPOWCTB U3nenus
MOXET NPUBIEKATbLCS OMbITHLIM MHXEHEPHO—TEXHUYECKUI MEepPCOoHan 3KCnnyaTUpyoLen

opraHun3aunn nin npegcrasUTesin nNpeanpuAaTnuAa-m3rotoBnTeNd nagenmna (I'IO cornacoaaHvuo).

4.1.4 Jlnya, OTBETCTBEHHble 3a JaKchnyaTtauumio WU3genuda, COCTaBndaAlT  rpadumk

nposeaeHns paboT no nposeaeHuto TO Ha OCHOBaHUM PpeKoMeHAaLMnii HacTosALWEero pasaena.

4.1.5 Bce pabotbl npu npoBegeHun TO OOMKHbI NPOM3BOANTLCA B NOMHOM 06beMe C

Q)

§ y4eToM MeToauK, NpuBefeHHbIX B 31 Ha cocTaBHble YacTu u3genus.

S ~

= 4.1.6 Onepaumn TO, cBs3aHHbIE C HapyLweHnemMm nNnom6 annapaTypbl, HAXOAALLENCS
o
c Ha rapaHTuu, NPOBOASATCS TOSbKO NO UCTEYEHUM FrAaPAHTUNHBIX CPOKOB.

: 4.1.7 TMpwn npoegeHun TO HeobxooMMO MCMONb30BaTb MHCTPYMEHT M MaTepuansl,
|
O -
- yKkasaHHble B pasgenax «WHctpymeHT» n «MaTtepuanel» dopmynsapa [1]. CtaHgapTHbIn
ol
= WHCTPYMEHT MOCTaBMISIETCA B Criyvasix, NpegyCMOTPEHHbIX 4OrOBOPOM.
I
X
4.1.8 Bce HeuncnpaBHOCTU U HEQOCTATKK, BbIABMNEHHbIE Npu npoBeaeHnn TO, OOMKHbI

ol
b4

@ OblTb HEMEASIEHHO YCTPaHEHDI.

=

g 4.1.9 PesynbTtaTtbl BbinonHeHus TO, BbISIBIEHHbIE HEWCNPABHOCTW, a TakKkKe BCe
[52]
@ onepaunn, Npon3BedeHHbIE MO PEMOHTY OTAENbHbLIX 3fIEMEHTOB annapaTypbl U YCTPaAHEHUIO
o HencrnpaBHOCTEN, 3aHOCATCS B COOTBETCTBYOLWME pasgenbl hopmynsapa Ha mnsgenve [1],
5 yKkasaHnem HapaboTkun nsgenms Ha MomeHT npoeegeHmst TO.

=

c

=)

o
-

c

=

o

c
g Jluer
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4.2 Mepbl 6e30nacHoOCTH

4.2.1 TMpwn npoeegeHnn TO nsgenna cnegyet cobnogaTs obwme npasuna obpalieHms
C anekTpoannapaTtypon u ctporo cobniogate Mepbl 6€30NacHOCTU, U3NOXEHHble B n. 2.1
HacTosLero pykosoactsa M B 31 Ha COCTaBHble YacTuU U3Oenusi, OCHOBHBbIMW U3 KOTOPbIX
ABNSOTCA:
a) nepep pasbopkon yctponctea anga nposeaeHus TO ybeantbCsa B OTKIIHOMEHUM €r0 OT
CETMN ANEKTPONUTaHUS;
6) BCe onepaunmn, CBsAI3aHHbIE C YCTAHOBKOW MEPEHOCHbLIX NPMBOPOB U U3MEPEHUaMMU,
AOIMKHbI UCKNIOYaTb KacaHWe TOKOBeAyLLMX YacTen OTKPbITbIMY y4acTKaMu Tena;
B) 3anpeLuaeTcs:
- 3aMeHATb CbEMHbIE 3NIEMEHTbI B YCTPONCTBE, HAXOAALLEMCS NMOL HanpsXXeHNeM;
- NONb30BaTbCsA HEUCNPABHLIMU MHCTPYMEHTOM U CPeACTBAMU U3MEPEHUN;
- BKIOYaTb B CETb 3MEKTPONMUTAHMUS YCTPOMCTBA, HA KOTOPbLIX CHATbI 3aLUUTHBIN

KOpNycC U 3aLMTHbIE KPbILLUKN.
4.3 Tlopsagok TEXHUYECKOro obCnyXnBaHus

4.3.1 TMopsgok TexHuyeckoro ob6cCrnyXmMBaHUA U3Oenus [OSMKeH COOTBEeTCTBOBATb
NnepuoanyHOCTN, nopsaky u npasunam nposegeHnss TO obbekta cornacHo rpaduky

npoBegeHns TO akcnnyaTUpYyoLLEN OpraHmM3aumn.

Q)
'—
S 4.3.2 [Ona wn3genus, Haxogdwleroca B 9KCnfyaTauuu, npegycMmaTpuBaeTcs
=
= BblNOSIHEHUe cneayowmx sungos TO:
o
C - exXegHeBHoe TexHu4eckoe obcnyxusanue (ETO);
: - exemecsiYHoe TexHuyeckoe obcnyxumsaHue — TO-1;
|
% - CEe30HHOoe (MonyrogoBO€) TexHuMyeckoe obcnyxmBaHue (Nnpu HeobxoaumMocTu C
ol
= YYE€TOM TEXHUYECKOrOo COCTOSIHUS, UHTEHCMBHOCTU UCNOSIb30BaHUA U rpadpmka pernaMmeHTHbIX
I
= paboT obbekTa B Leriom);
ol
ﬁ - rogoBoe TexHun4yeckoe obcnyxmsaHme — TO-2.
I
=
< 4.3.3 CoctaB paboT Ha npoBeageHve kaxgoro Buaa TO yunTbiBaeT paboTl,
[
@ npeayCcMOTPEHHbIE NS OTAENbHbIX COCTaBHbIX YacTen nsgennd, Kotopble npuBeneHbl B UX
3KcnsyaTauMoHHOM OOKYMEHTaUUMN.
®
'_
S 4.3.4 Bce onepaumm TO HaumMHalOTCS C BU3yarilbHOro oCMoTpa 0bopyL0oBaHUS C Lenblo
=
= BbISIBIIEHNS KOPPO3UM MeETasfIMYecKkux 4YacTen, TpewuH, paspbiBOB obonovek kabernewn,
o o
C 3arpsA3HMBLLNXCSA KOHTAKTOB pa3beMOB, paccrnabneHHbIX coeguHeHun. BHumaTenbHOCTb K
: 9TUM BO3MOXHbIM AedeKTaM MOXET 3HaYUTENbHO COKPaTUTb MPOCTOU U3AENus.
=
o
c
g Jluer
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4.3.5 ExegHeBHoe TO HeobxoaMmo nNpoBOAMTbL MpPU cOaye CMEHbl AEXYPHbIMU
onepatopamu. [lonyrogoBoe u rogoBoe TexHUYeckoe obcnyxuBaHue pekoMeHayeTcs
NpoOBOAUTL NPU CMEeHe ce30Ha (3uma-neTo u neto-auma). MNMonyrogosoe TO pekomeHayeTcs

coBMeLaTh ¢ exxemecsiyHbIM TO, a rogosoe TO — ¢ nonyrogoBbIM.

4.3.6 ETO, npoBoanmoe Ha paboTtatoLiem nsgenuu, npegycmaTpuBaert:

- BHELLHMI OCMOTpP YCTPONCTB, 6NIOKOB U KabenbHbIX COeANHEHWI, KOHTPOSb paboTbl
BCTPOEHHbIX BEHTUNATOPOB annapaTypbl, yOAaneHue nMbiiv C HapYXXHbIX MOBEPXHOCTEN
obopynoBaHus;

- KOHTPONb C MOMOLLbID TepMoMeTpa Nboro Tuna Hapy>XHOW TemnepaTtypbl U
TemnepaTypbl B MOMeLLeHnm (Ky30Be TPaHCNOPTHOro cpeacTsa) ¢ paboTatowen annapaTypou;

- yCTpaHeHMe MbIn CHapy>Xun annapaTtypbl Cyxoi 653bto.

Mpw NpoBeAeHUM BHELLIHErO OCMOTPA annapaTypbl HE06X0AMMO NPOBEPUTL U 06PaTUTL
BHUMMaHMe Ha:

- OTCyTCTBME MOBPEXAEHUA UNU TPEWUH Ha [getansax KpenneHus u  6rokax
annapaTypbl U HapyLIEHNE MOKPbITUN;

- NPaBUNbHOCTb MNOAKMIOYEHUS COeOUHUTENbHbIX Kabene W 3a3eMieHUs
annapaTtypbl B COOTBETCTBUM C 3KCMNyaTaLNOHHOW AOKyMEHTaUNEN;

- OTCYTCTBME HapYLLUEHU N30NALUUN COeaNHUTENBHBIX kKabenen, 0cCOGeHHO B MecTax

© NOAKMIOYEHMA K CETU ANEKTPONUTaHNS 1 BBOAA B annapaTypy;
@©
=)
< - 3aCOPEHHOCTb BO3AYLUHbIX (OUbTPOB N BEHTUNATOPOB.
c
éf OpueHTupoBOYHbIE Tpygo3aTpaTbl Ha npoegeHne ETO usgenus opueHTUPOBOYHO
coctasnstoT 0,25 yen.*yac.
5 43.7 TO-1 npoBogAT oauvH pa3 B MecCsil, He3aBUCUMO OT WHTEHCUBHOCTU
>
§ NCNonb30oBaHWs U3genus B cnegyowem obbeme 1 nocneaoBaTenbHOCTU:
E - BbINonHeHne pabot B o6beme ETO;
9 - npoBepKy paboTocnocobHOCTN M34ennsi BO BCEX pexmmax paboTsbl.
d ~
= PesynbTathl npoBeaeHna TO-1 3anucbiBaloT B annapaTtHbIn XXypHan nposeaexnst TO
s
T n3genus B LENOM.
m
OpueHTUpoBOYHbIE TPyAo3aTpaThl Ha NpoBeaeHne TO-1 nsgenna B LENoM CoOCTaBnAT
g 2,0 yen.*yac.
=}
= 4.3.8 lMposeneHune nonyrogosoro TO (npu ero Heobxo4MMOCTM COrfnacHo rpadouky
cC
=)
2 nposegeHna TO wmsgenua) n rogosoro TO (TO-2) Heo6xo4MMO BbINOMHATL B Cneayowem
obbeme 1 nocnegoBaTenbHOCTU:
c
=
o
c
g Jluer
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- BbINosHeHne paboT B o6beme exemecsyHoro TO-1;

- MpoOBepKa KOMMMEKTHOCTU n3genus cornacHo opmynspy [1];

- NpoBepKa BHELUHUM OCMOTPOM U YCTpaHEHME NOBPEXAEHUN 3ALUUTHBIX NOKPbITUIA
N 3NEMEHTOB KpenneHns yCTPoMCTB U BrOKOB n3aenus;

- MpoOBepKa HaAEXHOCTU COYNIEHEHMSI pPa3beMOoB, 3a3emrieHns obopyaoBaHuA,
NPUCOEANHEHNS NUTAKOWMX NPOBOAOB, LEMOCTHOCTb M30NAUMM  TOKOBEAYLMX 4YacTemn
obopynoBaHus;

- [eTanbHbli OCMOTP, O4YMCTKa OOOpYyAOBaHUS, pa3beMOB W NUUEBLIX NaHeneun
annapartypbl;

- BKITHOYEHME N KOHTPOSIb paboTOCNOCOOHOCTN U3aenus;

- NPOBEpPKa HaNMMYnsA N COCTOSAHUA 3KCNITyaTauMOHHON LOKYMEHTaUNW;

- npoBepka NpaBunbHOCTU BeaeHust hopmynsipa usaenusi.

Mpn o4ncTke U NpomMbiBKE 06OPYAOBaAHUS HEODXOAMMO:
- yAanuTb YMCTOM BETOLLbIO Mbiflb CO BCEW annapaTypbl CHAPYXMW;
- MPOBECTU KOHTPOSb COCTOSIHUS U OYUCTKY (Npu HEOBXOAMMOCTWN) BEHTUNATOPOB

annapatypbl C NPUMEHEHMEM Nbiniecoca.

Mpn npoBepke pasbemoB Heobxoanmo ocoboe BHMMaHME obpaTuUTb Ha COCTOSIHME

repmetTm3aumm " nMJIOTHOCTb 3aTAXKM BCE€X pa3beEMOB C p63b6OBbIM coeanMHeHnem, Ha

© LEenOCTHOCTb, OTCYTCTBME MeXaHU4YecCKnx nospexaeHun. Npu HeobxoaumMoCcTu MOATAHYTb

©

=) 9

< rarkm pasbLemMosB.

= o

éf Pesynbtatbl npoBegeHus TO-2 (nonyrogoBoe, rogoBoe) 3anvcbiBatoT B annapaTtHbIn
XypHan nposegexus TO nsgenvs B LeNoM.

é OpueHTUpoBOYHbIE TpyAdo3aTpaTbl Ha NpoBedeHwe nonyrogosoro (rogosoro) TO-2

§ cocTaBnsoT 2 Yen.*4 yaca.

@

< 4.3.9 Hopwmbl BpeMeHn Ha npoBedeHue kaxgoro Buga TO nognexart YyTOYHEHUIO B

2 npouecce aKcnayatauum n3genus.

z

S 4.3.10 [nsa npoBeaeHNs pernamMmeHTHbIX M PEMOHTHbIX paboT Ha n3genum Heobxoanmo

=

§ NPUMEHSTb CTaHA4ApPTHbIE CpeacTBa U3MEPEHUI, a TakKe MHCTPYMEHT 1 Npucnocobnenuns ms
cocTtaBa komnnekrta 3UTM1.

©

§ 4.3.11 PekomeHOyemble HOPMbl pacxoga matepuanos Ha nposegeHne TO, ncxogsa us

= pacyéTa Ha OAMH rof aKcnnyaTauuu, npusedeHsl B Tabnuvue 31.

=

o

-

=

(=)

o

c
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Tabnuua 31 — PekomeHayeMble HOPMbI pacxoga matepuanos Ha nposegeHne TO

Konuyectso
HaunmeHoBaHue pacxodHblX MaTepuanos

Ha oauH rog
Cwmaska LUMATNM-201, Nluton-24, nubo aHanor, r 250
Baiika xnonyatobymaxHas FTOCT 29298-92, m? 10
Kuctb xygoxectseHHas Ne 10 OCT 17-888-81, wr. 5
Jlenta repmeTtusmpytowas 19x0,75 mm EPR S/AMAL TAPE 10 m, wr. 5
Craxka CV-250, wr. 100
CandeTtku yncrawme sBnaxHole B Tyde (100 wT.) Ana nuuesbIX naHenen
6nokos, Tyba 2

MpuBeneHHble B Tabnuue 31 pekoMeHOyemble HOPMbl pacxofda MaTtepuanoB Ha
npoegeHne TO wusgenus 49BNAKOTCA OPUEHTUPOBOYHBIMM WU LOOSMKHbI OblTb YTOYHEHBI

3KCNyaTMpYHOLLIEN OpraHM3aumert B NpoLecce aKcnyaTauum nsgenms.

4.4 KoHcepBauus, ynakoBka, packoHCcepBaLUns, NnepekoHcepBauus

4.4.1 KoHcepBauus.

4.4.1.1 Ecnu npegnonaraeTcs, YTo msgenve, yxe HaxoguBLIeecs B JKCnnyatauuu,

ANVUTENbHOE Bpemsi He OyaeT HaxoauTbcs B paboTe, HeobGXoOAMMO MPOBECTU €ro

g KOHCepBaLuIo:
=)
s Mpwn KoHCepBaLmm HeobXoaANMO:
cC
é‘ - AEeMOHTMPOBATb N OYUCTUTL BIOKM K Npoyee obopyaoBaHUE N3aenns oT Nbifin 1
rpsasu;
5 - MPOMBbITb KOHTAKTbl COEQUHUTENEN CNNPTOM;
>
§ - €Cnu nsgenue Ao KOHcepBauum 3KCMyaTMpOoBariocb B YCIOBUSX BO3AENCTBUS
E BNaru, NpocyLwmnTb ero obopygoBaHue B HOpMarbHbIX YCOBUSIX B TEYEHNE HE MEHee OBYX
2 CYTOK;
g - Ha coeouHuTenu OnokoB M kabenem HageTb  3AWMTHbIE  KPbILLKM,
§ npegoxpaHsaLme NOBEPXHOCTN OT MEXAHUYECKMX NOBPEXOEHUA N NONagaHNa 3arpsa3HEHUI
m
BO BHYTPEHHME MOosoCTy;
© - MpOM3BECTU YNaKoBKY BIOKOB n3genusa B COOTBETCTBUM C N. 4.4.2.
©
=}
g 4.4.2 YnakoBka.
5
= 4.4.2.1 YnakoBKy Npon3BoguTb B crieqytoLlen nocrneoBaTesibHOCTU:
: - BNokun ynoxuTb B NOSIMITUIIEHOBLIE YeXTbl;
=
o
cC
g Jlvcr
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- ynakoBaHHbIE€ B Yexsbl 65IOKM YNIOXUTb B YNAKOBOYHYHO Tapy;
- MaructpanbHble kabenu ns coctaBa komnnekrta TULLXK.685694.116-01 cmoTaTb B
Oyxtel n ynoxutb B kenc Ne4, kabenm ot [MMN2 pgo OY um3 coctaBa KommnnekTa

TULLXK.685694.116-01 yBa3aTb NeHTaMu 1 yIOXUTb B YNAKOBOYHYIO Tapy.

4.4.3 PackoHcepBauus.

4.4.3.1 PackoHcepBaumio onokos n3genuvs NPOBOANUTL B creayoLen
nocrnenoBaTernibHOCTH:
- BCKpPbITb YMAKOBOYHYIO Tapy U U3BIeYb €€ COAEepPXKMMOE;
- BCKpPbITb NOSIM3TUNEHOBLIE YEXTbI;
- n3BreYb B0KN N NPOU3BECTM UX OCMOTP;
- VM3BMeYb 3KCMMyaTauMOHHYK [OOKYMEHTauuMi U NpoBepuTb €€ COCTOosHME.
Cpoenatb Heobxoammble 3anncu B hopmynspe [1] nsgenusi o packoHcepsauum U NPOBOAUMbIX

paboTax.

4.4.4 [lepekoHcepBauus.

4.4.4.1 B cny4yae obHapyXeHNa NOBPEXAEHUN BPEMEHHOWN 3aLlLNTbl NPU KOHTPOSbHbIX
OCMOTpax B npouecce XpaHeHWa WM MO UCTeYEeHMEe YCTAHOBIIEHHONO CpoKa XpaHeHus,

MPOM3BECTUN NEPEKOHCEPBALIMIO U3Aenus.

o -

o 4.4.4.2 lNepekoHcepBaUuio onokos n3genuvs npoBOaANTb B crneayoLen

=

e nocneaoBaTeNbHOCTW:

=)

= - MpPOM3BECTU pacKoHCepBaLMO B COOTBETCTBMM C yKa3aHUAMU M. 4.4.3 HacTosLLero
P3;

c

9 - MPOU3BECTU YMAKOBKY.
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5 Tekywmnm peMoHT

51 AC-1,8 gaBndeTcs KOHTpoOfie- WU pPeMOHTONpUrogHoiM usgenuem. [lpoBepka
TEXHNYECKOro COCTOSAHUS annapaTypbl, 0OHapyXeHne 0TKa3oB U NOBPEeXOEHUN OCHOBaHbI Ha
KOHTpoOne kayecTBa paboTbl U3gennsa nocpeacTBOM ANArHOCTUYECKUX BO3MOXHOCTEN CUCTEM

BCTPOEHHOro koHTponsa obopynosanuna n ClrO, yctaHoneHHoro Ha APM 3akasuuka.

5.2 T[lpM BO3HMKHOBEHUM HEUCNPaBHOCTM B Mpouecce 3Kcnnyatauuu wusgenus
BbINOSIHUTL NPOBEPKY paboTOCNOCOBHOCTM B COOTBETCTBUM C yKa3aHUSIMU, NPUBEAEHHBIMU B

nn. 3.2.2 Hactosawero P3.

MNpumeyaHne - [ouck HeucrnpaBHOCTEW, OTKA30B W MOBPEXAEHWUA, NpOBeAeHUe
PEMOHTHBIX N BOCCTAHOBUTENbHbIX paboT Ha 06opyaoBaHMM, a Takke NpoBeaeHNe TECTOBbIX
NPOBEPOK MOXET NpoBoauTbCS 6e3 npekpalleHns pyHKLMOHMPOBAHUS U3Aenus B LIeSIoM C

APM 3akasumka no nHrepency M&C.

5.3 [lpu oBHapyXeHUn HeMCnpaBHOCTEN, BbI3BaHHbIX OTKA30M OTAESNbHbIX G5I0KOB
UNn y3noe, HeucnpaeHbI BOK cnegyeT 3aMeHUTb aHanormyHbiM 6r1okom 13 coctasa 3UIT.
HewncnpaBHbin 650K (y3er1) noanexmTt pemMoHTy nnbo UcK4vaeTcss M3 akcnnyataumm u

YTUITN3NPYETCA.

54 PeMOHT HencnpaBHbIX BrOKOB, YCTPOWUCTB U3AENUs, CBA3AHHLIA C BCKPbITUEM

Kopnyca, O0JKeH Npoun3sognTbCA npeanpunaTnemM-n3rotosutenem nnm cneunann3mpoBaHHbIM

Q)

§ LEHTPOM CepBUCHOro o6CnyXuBaHusi, WMELWUM [OOBEPEHHOCTb OT MpeanpuaTnsa -

z N3roToBUTENSA Ha NPaBO NPOBEAEHNA PEMOHTHbIX paborT.

=)

= 5.5 [lpeanpustue-nsrotosutens o060pyAOBaHUA pPEMOHT OTKasaBlwux 65okoB
npoBoguT 6ecnnaTtHO B TEYEHWE rapaHTUMHOIO CpoKa M NO AOroBOPY B MocrerapaHTUMHbIN

c

% nepuog akcnnyaTauuu.

ol

= 5.6 [lpu npoBegeHMM peMOHTHbIX paboT crneayeT cobnogate Mepbl 6e3onacHoCTy,

I

s N3noXeHHble B HacTosiwem P3.

ol

b4 -

= 5.7 Tllocne yctaHOBKM MchnpaBHOro 6Grioka, yCTpouMcTBa (HOBOrO UM npolleaLlero

I

b

< PEMOHT) B3aMeH BbiLleLlero n3 cTtposi Heo6xoaMmMmo NpoBepuTb paboTocnocobHOCTb n3aenns

[

@ B COOTBETCTBMM C HacToswmm P3.
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6 XpaHeHune

6.1 [lloaroTtoBka K XpaHEHWUIO

6.1.1 O6GopygoBaHue wmnsgenua obecneymBaeT COXPaHHOCTb CBOMX TEXHUYECKUX U
9KCMNMyaTaUNOHHbIX XapakKTEPUCTMK MPU XpaHEHWW B LUTATHOM 3aBOLCKOM YMNaKoOBKE Ha

YCIOBWSIX U CPOKaX, yCTAHOBIEHHbIX €ro 3KCMnyaTauMOHHON JOKYMEHTaLMEN.

6.1.2 [Mpn nocTaHOBKe Ha XpaHeHne n3gennsa Heobxoanumo:

- MPOU3BECTU KOHTPOSbHOE ob6CnyXmBaHwe u3genus B cooTseTcTBuM C n. 4.3.8
HacToswero P3;

- MPOU3BECTU KOHCEPBALMIO N YNaKoBKY OFIOKOB M34enusi B COOTBETCTBUM C Nn. 4.4.1
n44.2;

- cOaTb YNakoOBKW U3AeNUs Ha cknag,.

[lononHUTENBLHOM NOArOTOBKM K XpaHeHWUo Ans obopyaoBaHus M3nenust, npuobIBLLErO

Ha cknapg B ynakoBaHHOM BUAeE C NpeanpuaTUa-u3rotoButens, He Tpebyercs.
CpOK XpaHeHus1 nc4ncnaeTcs ¢ MOMeHTa ynakoBKM obopyaoBaHUA Ha nNpeanpuaTum-
narotosutene. [lata ynakoBku ykasaHa B oopmynspe [1].

6.2 YcnoBua xpaHeHusi

6.2.1 YnakoBaHHOe B LWTaTHYO YNakoBKy obopyaoBaHve wusgenuss gonyckaeT
XpaHeHMe B OTanmMBaeMbIX NOMELLEHNAX 6e3 nepekoHcepBauMM B TE€YEHME BPEMEHU He

Oonee 6 mecsLues.

©
'—
©
iy Mpn xpaHeHun mnsgenua 6onee 6 MecsaLeB NPON3BECTU NEPEKOHCEPBALMIO COrMacHoO
§ n. 4.4.4 nacrosiwero P3,
-

6.2.2 B nomelweHun xpaHunuwia, rge Ha AfMTENTbHOM XpaHEeHUW HaxoauTcs
5 annapartypa, OOofmkeH ObITb CyxOM BO34yX, AOMMkHa obecneumBaTbCA BEHTUMNAUMA U B
> o
§ aTtMocdepe nomelleHus A0SMKHbl OTCYTCTBOBATb Mblflb, Mapbl KACKOT, LWEeNoYen u apyrmux
o arpeccuBHbIX BELWECTB, BbI3blBAKOLLMX KOPPO3UHD.
X
9 6.2.3 AC-1,8 coxpaHsieT CBOM TEXHUYECKME N IKCNITyaTaLMOHHbIE XapakTePUCTUKN Npwn
g XpaHEHUN B CKMaACKUX YCIOBMSIX B YNakoBaHHOM BuAae MNpu cregylwmx napameTtpax
§ OKpy>KatoLLen cpeapi:
m [e]

- TemnepaTypa okpyxatowero Bo3ayxa ot muHyc 50 go nntoc 70°C;
© - OTHOcuTenbHasi BnaxHocTb Bo3gyxa Ao 80 % npwu nntoc 25 °C.
©
S 6.2.4 [locne gonuTenbHOro XpaHeHns obopyaoBaHUSA nsgenus (He MeHee OAHOro roga
=
g B npegenax cpoka COXPaHSAEeMOCTU MU3OeNusl) pekoMeHAyeTcsl NPOBECTU €ro MOHTax W
-

KOHTpONb paboTocnocobHOCTH cornacHo HacTtosuero P3.

=
(=)
o
c
g Jincr
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

7 TpaHcnopTupoBaHue

7.1  [HonyckaeTcs TpaHcnopTupoBaHue o6OpyooBaHWs M3OEenuWst B €ro LuTaTHoW
ynakoBke CpeacTBaMu XXene3HOAOPOXXHOro, aBMaLMOHHOIO M aBTOMOOUNBHOIO TpaHcnopTa

cornacHo npaswunam, yCtaHoBJ1IeHHbIM Ha AJaHHOM BUAE TpaHCnopTa.

7.2  ABTOMOOWNbHbBIM, XENe3HOAOPOXHbIM U BO34YLIHbIM TPaHCNOPTOM U3genue
TpaHCNOPTUPYETCA B LUTATHOW ynakoBKe 6Ge3 OrpaHnYeHns pacCTOSHUA U CO CKOPOCTSAMM,
AONYyCTUMbIMW NS aHHOro BMAa TpaHcnopTa, Npu atMocepHOM AaBneHnn He Huxke 90 Mm

pT.CT. U Temnepatype oT MmuHyc 60 go nntoc 70°C.

7.3 PasmelieHne u KpennexHmne O60pyﬂ,OBaHMFI n3genna OOImKHO OCYLeCTBNATBLCA C
yq4eTOM MapKUPOBKN Ha TpaHCI'IOpTI/IpOBO‘-IHOIZ Tape " obecneumBatb UX yCTOIZHMBOG

NOSoXXeHMe 1 He JonyckaTb NepemMeLleHe BO BpeMS TPAHCMOPTMPOBaHMS.

7.4  Tlpu TpaHcnopTupoBaHuUM AofmkHa ObITb obecneveHa 3awmTa annapaTtypbl OT
HenocpeacTBEHHOIo BO3AENCTBMS aTMOCHEPHbBIX OCALAKOB M NPAMOro COMMHEYHOrO U3Ny4eHus,

a Takke 3allmTa OT yaapoB U MEXaHUYECKUX NOBPEXOEHUN.

7.5 Tlpeanpusatve-nsrotoBuTeNb rapaHTUPYET COXPaAHHOCTb  TEXHUYECKUX U
9KCNMyaTaUNOHHbIX XapakTepUCTUK u3genus npu cobniogeHun npasusn TPaHCMOPTUPOBKM
XpaHeHusi, NpeayCMOTPEHHbIX TpeboBaHMSMU OEeNCTBYIOLWMUX CTAHOApPTOB C y4YeToM rpynn

ncnosniHeHns obpasuoB 1 TpeboBaHMssMK HacToswero P3.

Jlvcr
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

8 YTunusauus

8.1 YTunusaums obopyaoBaHUsa U3Oennsd OCYLIECTBASETCA NyTEM AEeMOHTaxa W

YyTUNM3aLUmMmn TEXHUYECKUX cpeacTB (06opyaoBaHus).

8.2 CneumanbHble TpeboBaHMs K yTUNN3aLMK U3OENNS HE NPEAbABMSIOTCS.

Nawm

Jlner

Ne fokym.

Nogrch

Hara
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MpunoxeHne A
(cnpaBo4HoE)
MpoTokon MHAOPMALMOHHO-NIOMMYECKOro B3anmMoaencTema mexay brnokom ynpaeneHus

npusogamun BYTP-A n ycTponcTBOM ynpaBneHus

A.1  OnucaHue npoTtokona

dusnyecknin nHTepdgenc: RS-485 apyxnposoaHon. OpraHusauusa cetun: Begywnm - YY,
Begombin - BUA-DCAB. WHuummpoBatTb nepepadvyy MOXeET TONbKO Beaywunn. Bepombin
OTBEeYaeT Ha 3anpoc (ecnu KomaHga B 3anpoce npeanonaraeT Bblgadvy OTBeTa).

BuTtoBas cTpykTtypa gaHHbix: 8N2 (8 6uT gaHHbIX, 63 BMTa YeTHOCTU, ABa CTOMOBLIX
6uta). CkopocTb oBMeHa: nporpaMmmupyeTcs. Bo3aMoXHble 3Ha4YeHUs CKOPOCTU Mnepenaydu
(but/cek): 1200, 1800, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400, 460800,
576000, 921600. CkopocTtb o6MeHa 115200 saBnsieTcsa CKOPOCTbIO MO YMOM4YaHuIo (3aBOACKNE
YCTaHOBKM).

Appecauus: Agpeca BUA-DCAB nporpammupytoTcs. [JonycTumble 3Ha4YeHUa agpeca
0x01-OxFF. Agpec OxFF siBnseTca LUMpPKYNApHLIM U MOXET MPUMEHATLCS TOMNbKO B NakeTe oT
YY. MNaketbl ¢ agpecom OxFF, BocnpuHumatotcs Bcemmn BUA-DCAB. Agpec 0 saBnsietcs

3anpeweHHbiM ans BUA-DCAB

©
§ A.2  CTpyKkTypa nocbisiku
Z CTpykTypa noOCbUIKW, nepegaBaemMon B nNpubop unm npuHUMaemon u3 npubopa
=)
= COAEPXUT criegytoLume nons:
Tabnuuya A1
L§ Mone START | ADR 1 ADR 2 DATA CRC STOP
0
2 Kon-Bo 6ant | 2 6anTta 1 6ant 1 6ant N 6ant 2 banTta | 2 Gaunta
< OnucaHve nonew:
% Mone START - cbnar Ha4ana naketa. Cogepxut gea 6anta OXFE OxFE.
§_ Mone ADR_1 — agpec otnpasutens. Cogepxut 1 6ant.
=
§ Mone ADR_2 — agpec nonyyatens. Cogepxut 1 6anT.
Mone DATA — paHHble nakeTa. Pasmep nons onpegenseTcs TMNoM 3anpoca.
g Mone CRC — koHTponbHasa cymma no nonsam START, ADR_1, ADR_2, DATA nakeTa.
=}
s AnNropuTM Bbl4MCINEHUSA KOHTPOMBHOM CyMMbI NpuBeAeH B pasaene A.6.
é[ Mone STOP - dnar koHua naketa. Cogepxunt asa 6anta OXFC OxFC
c
g
2 Tuct
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Mpumeyvanue 1: Ecnn B nonsax START, ADR_1, ADR 2, DATA, CRC BcTtpevaeTtcs

6ant OxFE wnn OxFC, TOo nocne Hero gobaBnsietca 6ant co 3HaveHmem paBHbiM 0x00.

CooTBEeTCTBEHHO, NpY NpuemMe naketa 3ToT 6anT n3 nakeTta usbiMaetcs (6anT-ctadUHr).

MpumeyaHune 2: lpun nepepayve GanT-ctadppuHr MCNonb3yeTca Mnocrne pacyeTa

KOHTPOSIbHOW cyMMbl. [pn npueme — cHavana 6ant-ctadduHr, NOTOM pacyeT KOHTPOSIbHOWN

CYMMbl.

A.3  Twunbl u cTpykTypa 3anpocos (none DATA)

A.3.1 KomaHga Ha 4YTeHue peructpa

Tabnuua A.2
Komarpa Homep perncrtpa
«YTeHue perncrtpar PP P
Bant 0x03 OxHHHH
Pasmep 1 6ant 2 banTa

Foe: 0x03 — kog kKOMaHAbl Ha YTeHWe perncTpa;
OxHHHH — Homep perucTtpa (agpecyemoe npocTtpaHcTBo pernctpos 0x0000-0xFFFF).

A.3.2 OTBeT Ha KOMaHAy YTeHust pernctpa

Tabnuuya A.3
KomaHga
«OTBeT Ha YTeHne Homep peructpa [aHHble n3 perucTpa

E peructpa»
iy Bant 0x04 OxHHHH Data_from_Registr
§ Pasmep 1 6ant 2 banTa N 6ant
= Foe: 0x04 — kog komMaHAbl OTBET Ha UTEHUE perncrpa
E OxHHHH — Homep perucTpa
Ef Data_from_Registr - naHHble, cunTaHHble N3 pernctpa. Paamep gaHHbIX onpegensieTcs
Z
e HOMEpPOM permcTpa n MOXeT CoCTaBnATb A0 255 6anT.
X
- A.3.3 KomaHga Ha 3anucb perncrtpa
Z
o Tabnuua A.4
=
5 Komanpa Homep peructpa [laHHbIEe B pernct
a «3anuck pernctpa» PP P P P

baunt 0x05 OxHHHH Data_In_Regqistr
£ Pa3mep 1 GanT 2 6anTa N 6ant
=}
= Foe: O0x05 — kog koMaHabl Ha 3anncb perncTpa
cC
é[ OxHHHH — Homep pervcTpa

Data_In_Registr — gaHHble Ha 3anuck B perucTp (o 255 6anr)
=
(=)
2
2 Tuct
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A.3.4 OTBeT Ha KOMaHAy 3anmcu

Tabnuuya A.5
KomaHga
«OTBET Ha 3anuchb Homep peructpa [aHHble 3 perucTpa
perucrpa»
Baunt 0x06 OxHHHH Data_from_Registr
Pasmep 1 6ant 2 banTa N 6ant
Foe: 0x06 — kog komMaHAbl OTBET Ha 3anucb perucTpa
OxHHHH — Homep perucTpa
Data_from_Registr - naHHble cunTaHHble N3 perncTpa nocne ero 3anucu (o 255 6anr).
MpumeyvaHue: MNopsgok cnegoBaHus 6anTos — Mnagwmn 6aT nepegaeTca NepBbIM.
A4 CoobuieHunsa ob owmbkax obmeHa
Mpn owmnbkax obmeHa BUA-DCAB BbICbINIaeT nakeT Co CreayloLen CTPyKTYpon nonsg
DATA
Tabnuua A.6
KomaHpa Kopa owinbkmn
«lMpunsHak owmnbKN»
BanT 0x0A OxHHHH
Paamep 1 Gant 2 baunta
o Foe: OxOA — npusHak owmnbkm
% OxHHHH — koA owmnbkm
§ Tabnuua A.7 — MNMepeyeHb KOAOB OLWINGOK
-
Kopa owwmnbkn Yto o3HavaeTt
é 0x02 UTeHne perncrtpa HEBO3MOXHO, NMMOO perncTp He HanaeH
0
% 0x03 3anncb B permcTp HEBO3MOXHA, NMMOO PErncTp He HanaeH
I
= 0x04 HeypayHas nonbiTka YTeHUsa pernctpa
Z
g 0x05 HeynayHas nonbiTka 3annucu pernctpa
§ 0X06 HeBepHoe kon-Bo 6antos B 3anpoce B none DATA npu 3anucu
0 peructpa
0x07 Heponyctumoe 3HayeHne B none DATA npu 3anncu peructpa
5
=}
=
=
=)
o
-
=
(=)
2
g Jincr
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

A5 Peructpsl BUA-DCAB

Tabnuuya A.8

Howmep,
aec

Mpu-
3HaK

OnuncaHwue peructpa

[OnuHa,
oant

CTATYCHbIE NMAPAMETPbI

R

Peructp coctosiHna BUA-DCAB

Bant 0 — annapatHble aBapum BUA-DCAB

(Tvin unsigned char)

(O- HeT, 1-ycTaHoBnEHA)

But 0 — ®nar obwen aBapum

But 1 — lNpu3sHak 3akpbITON aHTEHHBbI

(0O-aHTeHHa OTKpbITa,1- aHTEHHa 3aKpbITa)

But 2 — MNpusHak oTKpbITUA/3aKPbITUS

(O-npouecc OTKPbITUSA/3aKPbITUS 3aBEPLLEH,

1- naeT nNpouecc OTKPbITUA/3aKpbITUSA)

But 3 — ABapus YT no ASM

but 4 — Asapna [1¥I1 no YI'M

but 5 — Asapua [1YI1 nonsipusatopa

(6UT aKTMBEH TONBLKO OS89 MMHENHOW Nonsipu3aumnn)
But 6 — ABapus OverTime ans Kpyrosoro
nonapusaropa

(0-Hopma, 1-aBapus)

BUT akTMBEH TOMNBKO A1151 KpyroBom nonapusaumm
but 7 — ABAPUA: otka3 FLASH namatn xpaHeHus
napameTpoB

Bant 1 — annapatHble aBapun BUA-DCAB

(Tvn unsigned char)

(O- HeT, 1-ycTaHoBnNEHAa)

But 0 — 3ape3epBupoBaHO

But 1 — ABapus gpansepa DC no A3SM

But 2 — ABapusa gpansepa DC no YI'M

But 3 — ABapus gpansepa LU no nonspusatopy
But 4 — ABapusa HeT cBsi3u ¢ gpansepom no ASM
But 5 — ABapua HeT cBA3n ¢ gpansepom no YI'M
But 6 — ABapusa HET CBA3KN C ApanBepoM no
nonspusatopy

But 7 — ABapna HeBanngHbIN KoY

Bawnt 2 — annapaTtHble aBapun BUA-DCAB
(Tvn unsigned char)

(O- HeT, 1-ycTaHoBneHa)

But 0 — ABapua BUHC

162
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But 1 — ABapusa Het cBa3n ¢ BUHC

But 2 — BanmngHocTb gaHHbix oT BUHC
(0O-paHHble He BanuAaHbI,

1- oaHHble BannaHbl)

But 3 — ABapus HeT cBa3u ¢ [1CH

But 4 — but Tekywero ctatyca ansa pexuma AC
(paBeH 0, ecrnn aHTeHHa BbIMOMNHSAET NPOKaYKy —
Haxo4MTCs B OBWKEHUN,

paBeH 1, ecnun aHTeHHa oTpabaTbiBaeT Tanmep
Mexay npokaykamm)

MpumeyaHue: gaHHble akTyanbHbl TOJTIbKO npwu
akTuBHOM pexume AC

But 5 — Tun nonspusaumn

0-nuHenHas, 1-kpyrosas

but 6 — 3apesepBupoBaHoO

but 7 — 3apesepBupoBaHoO

Bant 3 — KoHLUEeBble BbIKNKOYaATENM annapaTHble
(Tvn unsigned char)

(O- Hopma, 1-cpaboTan)

But 0 — KoHueBou BbikntovaTens ASM nesbin
But 1 — KoHUeBou BhIkNtoYaTens ASM npaBbin
BuTt 2 — KoHueBoM BbikntovaTens YI'M HMKHUI
BuT 3 — KoHueBow BbikNtoYaTesns YI'M BepxHui

© BuT 4 — KOHLEBOW BbIKNKOYATESTb MUHYC

©

2 nonspusaropa

£ BuT 5 — KOHLEBOW BbIKNKOYATESb NMOC NonspusaTopa

2 But 6 — lNpuaHak yctaHoBKkM obrnyyatens
(1-ycTaHoBrneH,0-He ycTaHOBIEH)

= But 7 — 3ape3epBunpoBaHoO

O

E\

S banT 4 — KoHLUEBbIE BbIKNKOYATENW NPOrpaMMHbIe

;:'% (Tun unsigned char)

- (0- Hopma, 1-cpaboTan)

ﬁ But 0 — koHUeBoM BbiktovYaTens A3SM neBbin

§ But 1 — KoHueBoM BbikNtoyaTens ASM npaBbin

§ But 2 — KoHueBow BbikNtoYaTenb YI'M HKHMIA

o But 3 — KoHUEeBoW BbIkNtoYaTens YI'M BepxHui
BuT 4 — KOHLEBOW BbIKNKOYaATESTb MUHYC

®

= nonsipusartopa

iy BuT 5 — KOHLEeBOWM BbIKNKOYaTESNb NMOC NonspusaTopa

§' But 6 — 3ape3epBMpoBaHO

C but 7 — 3apesepBupoBaHoO

c

=

e

g Jluer
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

BanTt 5 — ABU)KEeHMEe aHTEHHbI

(Tvin unsigned char)

(O0- HeT, 1-aBMXeTCA)

But 0 — pmxxeHne sneso no A3M

but 1 — gBMxeHne Bnpaso no A3M

but 2 — pmxkeHme BHn3 no YI'M

but 3 — gBMxkeHune Beepx no YI'M

but 4 — oBMXEHMe B MMHYC nongpusartopa
but 5 — gBMXEeHMe B NNiOC nondpusaropa
but 6,7 - peseps

Bawnt 6 — pexxumbl pabotsl BUA-DCAB

(Tvin unsigned char)

0- py4HOMN pexnm

1- pexxum LleneykasaHue 1

(C MMHUMKU3auMen BpeMEHU NPUBLITUSA B TOYKY U
CTOMOM B TOYKE)

2— pexum LleneykasaHue 2

(C MMHMMKM3aUuMen BpeMeHN NpUBbLITUA B TOUKY N 6e3
cTona B TOYKe)

3— pexum LleneykasaHue 3

(C NOCTOSAAHHOM CKOPOCTbLIO ABUXKEHUSA K TOYKE)

4— pexum ACA1

ABTOCOMPOBOXAEHUSA MO IKCTPEManbHOMY aBToMaTy
(B rpaHN4YHOM pexumme)

5— pexnm AC2

ABTOCOMPOBOXAEHNSA MO IKCTPEManbHOMY aBToMaTty
(B rpagneHTHOM pexume)

6— pexum AC3

ABTOCOMPOBOXAEHNSA MO MOHOUMMNYBLCHOMY CUTHany
7— pexum LleneykasaHue no nonspusartopy

(C MMHMMU3auMen BpeMeHU NPUBLITUA B TOYKY U
CTOMNOM B TOYKE)

8-255 - 3apesepBMpoBaHO

BanTbl 7,8 — TekyLias CKOpoCTb N0 a3uMyTy

Bantbl 9,10 — TekyLwasi CKOPOCTb NO yriy MecTa
Bantbl 11,12 — TekyLiasi CKOPOCTb BpaLleHUs
nongpusaropa

(ckopocTtun Bblgatotes B 'u*10, Tmn unsigned int)
3HayeHnsa aaT4MKOB YrIIOBOrO NOMOXEHNS

BanTbl 13-16 - 3HayeHne Yl no A3M

bantbl 17-20 - 3HayeHne YT no YI'M

bantel 21-24 - 3HayeHne Y1 nonspusaTtopa
(3HauyeHus nepepatotca B rpagycax, Tun float 4 6anta)
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YcTaHOBMEHHbIE 3HaYeHUs LeneykasaHum

Bantbl 25-28 - 3HaueHne LY no A3M

Bantbl 29-32 - 3HayeHue LIY no YI'M

Bantbl 33-36 - 3HayeHue LIY no nonapusaTopy
(3HauveHusa nepepatoTca B rpagycax, tun float 4 6anta)
Bantbl 37-38 - YpoBeHb aHanoroBoro curHana
HaBeaeHus,

B otcyeTax AU (Tvn unsigned char)

Bantbl 39-79 — Pernctp RO ot BUHC (40 6ainT)

(cm. MpoTtokon obmeHa ¢ BUHC) + BpemsitaaTa

Pernctp coctosaHna kopotkun IMU BINS
Bant 0 — annapatHble aBapuu IMU BINS
(Tvn unsigned char)

(O-HeT, 1-ycTaHOBNEHA)
But 0 — ®nar obwen aBapum

but 1 — ABAPUA: HeBannaHbIN KoY

but 2 — ABAPUA: otka3 FLASH namsaTtun

but 3 — ABAPUA npuemHnka GPS/GLONASS — HeT
AaHHbIX OT NPUeMHMKa

but 4-7 — peseps

Bant 1 — cratyc IMU BINS
(Tvin unsigned char)

© (O- HeT, 1-ycTaHoBnEHa)

S But 0 — TemnepaTtypa rupockona

g (0-B monycke, 1-BHe fonycka)

é‘ But 1 — npusHak kanMbpoBkM rmpockona
But 2 — npusHak kanMbpoBkM akcenepomeTpa

: But 3 — npu3Hak kanMbpoBkM MarHMToMeTpa

L§ BuT 4 — npm3Hak BanMaHOCTM AaHHbIX OT

§ GPS/GLONASS

] (0O-He BanuaHbl, 1 —BanuAaHbI)

= buTt 5 — NnpusHak nporpesa akcenepomeTpa

2 (O-HeT nporpeBsa, 1-Nporpes 3aBepLUEH)

E But 6-7 — peseps

=

@ BainTtbl 2-5 - wupoTa no GPS
Bantbl 6-9 - ponrota no GPS

© Bantbl 10-13 - kpeH

% Bantbl 14-17- TaHrax

= Bantbl 18-21 - kypc

é[ bant 22- konn4ecTtBO NPUHUMAEMbIX HaBUraALWMOHHbIX
KA

o Bantbl 23-33 - Bpemsa ot GPS (ctpoka, 10 6anT)

=

o

é Jluer

: TULLK.464514.001 P3

S WamjJInct| Nepgokym. | Moarmce | Oata 81

Konnposan dopmart A4




Bantbl 34-40 - pata ot GPS (cTpoka, 6 6anT)
bantbl 80-98 — Pernctp RO oT gpaneepa gsurartens
A3M (18 6anT) (cm. MNpoTokon obmeHa ¢ gpariBepom
apuratens)

Bantel 99-117 — Peructp RO oT gpanBepa gsuratens
YI'M (18 6awT) (cm. NpoTokon obmeHa ¢ ApariBepom
apuratens)

Bantel 118-136 — Peructp RO o1 gpansepa
asuratens NOJIAPU3ALINN (18 6anT) (cm.
[MpoTokon obMeHa ¢ ApanBepom ABuratens)
HeakTnBeH (nepegatotca He3Havawume 18 Hynen)

Bantbl 137-162 — Peructp coctoaHua NCH (25 6anr)
(cm. MpoTtokon obmera ¢ NCH SDR WDD4)

Bant 0 — cratyc NCH

(Tvin unsigned char)

But 0 — ®nar o6wen aBapum

0 — Het

1 — ycTaHOBnNEH

But 1 — ®nar «Aapus FLASH-namatn»

0 — Het

1 — ycTaHoBneH

but 2 — ABapusa «OTtka3 BY-mogynsa no nutaHuio»
0 — Het

© 1 — ycTaHoBneHa
©
;f but 3 — ABapua «Het 3axsata PLL B BY-mogyne»
c 0 — Het
2 1 — ycTaHoBneHa
But 4 — Asapusa «Ownbka PLL B BY-moayne»
= 0 — Het
% 1 — ycTaHoBMeHa
2 But 5 — MNpusHak «lNeperpyska curHanom»
: 0 — HeT
X
~ 1 — ycTtaHoBneH
< but 6 — ABapusa «HeBanuaHbIn KIo4Y»
S 0 — HeT
3 1 — ycTaHoBIeHa
o But 7 — MpuaHak «AtteHtoaTop 20 Ab»
0 —BbIKIIOYEH
£ 1 — BKIIOYEH
s Baiit 1
= But 0 — lNpusHak 3axBara
= 0 — HeT 3axBaTa
1 — 3axBaTt
c
=
o
c
g Jluer
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

bantbl 2-5

YpoBEHb NPMHUMAaEMOro curHana, abm

(Tvin float32)

bantbl 6-9

BbixogHoe HanpsikeHune, BONbTbl

(Tvn float32)

bantel 10-13

BxogHaga YactoTta HacTponKn NnpuemHuka, Kl
3HadeHuns ot 950000 go 2175000

(Tvin unsigned long)

bantbl 14-15

Homep 4actoTHOM no3vumm B  CcrekTpe C
MaKkCMMarnbHOM MOLHOCTBIO (3Ha4YeHus oT 0 go 2048)
(Tvn unsigned short 2 6anTa)

bantbl 16-17

Monoca cdunbTpa B anckpetax FFT (488My)
ananasoH 3HadeHun ot 1 go 1023

(Tvin unsigned short 2 6anTa)

Bant 18-21

HomuHanbHbIM ypoBeHb PBX, AbM
cooTBeTCcTBYOWNN UBLIX=5B

Twn float

bant 22-25

OTHoweHne curHan/wym, ab

Tun float

Bant 163 — CocTosiHMe KpyroBon nonsipusaumm
Bant aktnBeH, ecnu B pernctpe 91 yctaHOBMNEHO
3HayeHue 1.

3HayeHune 0 — nonspusauna HeonpeneneHHa
3HauveHune 1 — nonapusauna NMPABAA KPYTOBAA
3HauveHue 2 — nonsipusauus JIEBAA KPYITOBAA
3HayeHne 3 — COCTOSAHNE NepPEKYEeHUs
nonapusaumm

Pernctp nngukatopa BUA-DCAB
Copepxunt 48 6antoB nHgmnkatopa BUA-DCAB

48

Peructp coctosiHns BUA-DCAB+Pernctp
nugmkatopa BUA-DCAB

Copepxnt 6anTbl pernctpa coctostHua n 48 6antos
nugukatopa BUA-DCAB

RO+R1

R/W

Pernctp kHonok BUA-DCAB
(Tvn unsigned char)

0 — kHonka ButtonNULL

1 — kHonka ButtonlLeft

2 — kHonka ButtonUP
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

3 — kHonka ButtonRight

4 — kHonka ButtonDown

5 — kHonka ButtonOK

6 — kHonka ButtonRedit

7 — kHonka ButtonALARM
8 — kHonka ButtonKrest

9 — kHonka ButtonESCAPE
10 — kHonka ButtonAR
11-255 - 3ape3epBUpoBaHO

3apesepBnpoBaHo

NMAPAMETPbI YNPABNEHNA BUA-DCAB

R/W | bBant 0 BkntoyeHue pexuma pabotsl BUA-DCAB

0— py4HOM pexum

1- pexxum LUENEYKA3AHWE 1

2— pexum LUENEYKASAHUE 2

3— pexum LUENTEYKASAHUE 3

4— pexxum AC1

5— pexum AC2

6— pexum AC3

7— pexxum LleneykasaHue nonspusatopa

8-255 — 3ape3epBMpPOBaHO (PEeXMM BKNOYaeTCs
dakTOM 3anmMcKn 3Ha4YeHnsa B peErncTp)

R/W | bantbl 0-3 LleneykasaHue no asnmyTty

(3HauyeHue 3apaeTtcs B rpagycax, Tvn float 4 6anra)
[-270;+270]

R/W | bantel 0-3 LleneykasaHue no yrny mecTta

(3HauyeHue 3apaeTcs B rpagycax, Tvn float 4 6anTa)
[0;+180]

R/W | bantbl 0-3 LleneykasaHue no nonspusaTtopy

(3HauyeHune 3apaeTtcsa B rpagycax, Tvn float 4 6anra)
[-7;+7]

R/W | Bantbl 0-3 Tekywme aBapun BUA-DCAB

[Mpn YTeHUN coaepXUT BUTOBYIO CTPYKTYPY TEKYLLINX
aBapun BUA-DCAB

But 0-KoHuesuk ASVUMYT neBbin

But 1-KoHuesnk ASBUUMYT npaBbii

But 2-KoHueBuk YI'M HMXHUI

but 3-KoHueBuk YI'M BepxHum

But 4-KoHueBunk Z MuHyc

Bbut 5-KoHueBuk Z nntoc

But 6- ABapus gpaneepa no ASM

but 7- ABapusa gpavsepa no YI'M

but 8- ABapus gpansepa no Z

But 9- ABapus HeT cBs3u ¢ gpanBepom no A3M
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But 10- ABapus HeT cBs3u ¢ gparisepom no YI'M
But 11- ABapus HeT cBs3u ¢ gpanBepom no Z
But 12-IMporp.koHueBnk A3M neBbi

But 13-IMpor.koHueBnk ASM npasbin

But 14-Mpor.koHueBuK YI'M HUXHUI

But 15-IMpor.koHueBuk YI'M BepxH.

But 16-IMporp.koHUeBUK Z MUHYC

But 17-MMporp.koHuUeBUK Z Nnoc

But 18-Owmnbka gatumka yrna ASM

But 19-Owmnbka gatumka yrna YI'M

But 20-Owmnbka gatymka yrna Z

But 21-Owunbka FLASH-namatu

but 22-ABapus BUHC

BuT 23- Asapust HEBANMOHbIV KNOY

but 24- ABapus HeT cBa3u ¢ BUHC

But 25- ABapus HeT cBssu ¢ NCH

But 26- ABapus NCH

but 27- ABapus oseptanm Z

Mpun 3anucuK B 3TOT perncTp nodoro 3aHavyeHus
cbpacbiBaeT Tekywme asapun BUA-DCAB
(XKypHnan aBapui npu atom HE cbpackiBaeTcs!)
Tun unsigned long (4 6anTa)

10

R

3apes3epBnpoBaHO

Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

MAPAMETPbI HACTPOWVKW/ BUA-DCAB

11

R/W

Bantel 0-3 YcTtaBka no asumyTty

(3HauyeHune 3apaeTtcs B rpagycax, Tvn float 4 6anra)

12

R/W

Bantbl 0-3 YcTaBka no yrny mecTta

(3HauyeHue 3apaeTcs B rpagycax, Tvn float 4 6anTa)

13

R/W

BanTtel 0-3 YcTaBka no ocu nongpusartopa

(3HauyeHune 3apaeTtcs B rpagycax, Tvn float 4 6anra)

14

R/W

bantel 0-3
LLnpuHa gnarpammbl HanpaBneHHocTn no ASM

(3HauyeHue 3apaeTcs B rpagycax, Tvn float 4 6anTa)

15

R/W

Bantbl 0-3
WnpuHa gmnarpammel HanpasneHHocTn no YI'M
Twn float [rpagychbl]

16

R/W

Bantbl 0-3

LLInpvHa anarpaMmbl HaNpaBNEHHOCTY MO NoNsipU3aTopy

Twn float [rpagychbl]

17

R/W

Bantbl 0-1

[MoporoBbii ypoOBEHb CUrHana Ansi BKNOYEHUs
pexxnuma aBTOCONPOBOXAEHNS

(3apaetca B oTcyeTtax ALIM)

Tun unsigned short (0-65535)
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Moagn. n pata

18

R/W

Bantbl 0-3

3Ha4eHune orpaHu4eHns nepemeLLeHns BreBo Mno
A3M

(nporpammMHbIv KoHUeBWK No A3M BreBso)

Tun float [rpagycsl]

19

R/W

Bantbl 0-3

3Ha4yeHne orpaHM4eHns NnepemMeLLeHms BNpaso no
A3M

(nporpammMHbIn koHUEeBMK No A3M Bnpaso)

Tun float [rpagycsl]

20

R/W

bantbl 0-3

3Ha4eHune orpaHn4yeHnsa nepemeLLeHns BHmM3 no YI'M
(MporpamMMHbI KOHLEBUK MO YI'M BHU3)

Tun float [rpagycsl]

21

R/W

Bantbl 0-3

3HayeHne orpaHnyYeHns nepemeLLeH1s BBEpX no
YI'™M

(MporpamMHbIn KOHUEeBUWK o YI'M BBepx)

Tun float [rpagycsl]

22

R/W

Bantbl 0-3

3HayeHne orpaHnyeHns NepemeLLeHst B MUHYC Mo
nonsipusartopy

(MporpamMMHbI KOHLIEBMK MO NonspusaTopy)

Tun float [rpagycsl]

23

R/W

Bantbl 0-3

3HayeHne orpaHnyYeHns NnepemeLLeHms B NtoC No
nonspusartopy

(NnporpamMMHbI KOHLEBMK NO NONApU3aTopy)

Tun float [rpagycsl]

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

24

R/W

bantbl 0-1

BennumHa npoBana curHana HaBegeHUs Ans
aKTMBaLMM NOACTPOVKM aHTEHHbI B pexnme AC
(3apgaetca B oTcyeTax ALIM)

Tun unsigned short (0-65535)

25

R/W

Bantbl 0-1

MakcumanbHo gonyctumas ckopocTb npmsoga A3M
(BapaeTtca B ycnoBHbIX eanHuuax ot 2 go 800)

Twun unsigned short (0-65535)

26

R/W

bantbl 0-1

MuHuMansHO gonyctumas ckopocTb npusoga A3M
(BapaeTcsa B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)

27

R/W

bantbl 0-1
MakcumarnbHO gonyctumas ckopocTb npmsoga YI'M
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

(BapaeTcsa B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)

28

R/W

Bantbl 0-1

MuHuMmansHO gonyctumasga ckopocTtb npueoga YI'M
(3apaeTtca B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)

29

R/W

bantbl 0-1

MakcumarnbHO gonycTMmas CKOpoCTb NpuBoaa
nonsipusartopa

(BapaeTcsa B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)

30

R/W

bantbl 0-1

MwuH1ManbHO AonycTMMas CKOpOCTb NpuBoaa
nonsipusartopa

(BapaeTcs B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)

31

R/W

Bantbl 0-3

MakcumarnbHo gonyctumas owmnbka HaBegeHUs no
A3M nipu nporpaMMHOM HaBeAeHUU

Tun float [rpagycsl]

32

R/W

bantel 0-3

MakcumarnbHO JonycTumas owmnbka HaBeaeHus no
YI'M npu nporpaMMHOM HaBeLEHUN

Tun float [rpagycsl]

33

R/W

Bantbl 0-3

MakcumanbHO gonyctumas owmnbka no
LeneykasaHuio nonspusatopa

Tun float [rpagycsl]

34

R/W

Bantbl 0-1

BennumnHa nokareHOro Makcumyma npy aBToCoNpPOBOXAEHN
(Bapgaetcsa B otcuetax ALIM)

Tun unsigned short (0-65535)

35

R/W

Bant 0

Pexxum aBTOCONPOBOXAEHUS

(0 — no curHany, 1 — no Tanmepy, 2 — COBMELLLEHHbIN)
Twun unsigned char (0-255)

36

R/W

Bantbl 0-1

BennumHa tanmepa AC

(B cekyHaax)

Tun unsigned short (0-65535)

37

R/W

Bantbl 0-1

BennumMHa gonycTMMoro CHUXeHNsa curHana
HaBedeHUs NPy aBTOCONPOBOXAEHUN

Tun unsigned short (0-65535)
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

38

3ape3epBnpoBaHO

39

R/W

Bant 0

NHBepcusa yrna no ASM
(0O-BbIKN, 1 — BKI.MHBEPCUN)
Tun unsigned char (0-255)

40

R/W

Bant 0
NHBepcua yrna no YI'M

(0-BbIKN, 1 — BKI.MHBEPCUN)
Tun unsigned char (0-255)

41

R/W

Bant 0

NHBepcusa yrna no ocu Z
(0-BbIKN, 1 — BKI.MHBEPCUN)
Tun unsigned char (0-255)

42

R/W

Bawnt 0

Pexnm paboTbl KOHLEBLIX BbIKITHOYaTENEN:

0 - BKn. BCe (annapaTHble N NPOrpaMMHbIE)
1 — TONbKO annapaTtHble

2 — TONbKO NporpamMmMHble

3 — OTKNHOYEHBI BCe
Tun unsigned char (0-255)

43

R/W

Bant 0

Ckopoctb no UART B kaHane ynpasneHna M&C
1-9600

2 -19200

3 —38400

4 - 57600

5-115200

6 — 230400

7 — 460800

8 — 500000

9 — 576000

10 — 921600

Tun unsigned char (0-255)

44

R/W

Bantbl 0-3

[MponopuunoHanbHbIn KoadduuneHT Kp NMNO-
perynatopa A3M

Tun float 4 6anta

45

R/W

Bantbl 0-3

NHTerpanbHbin koadpduumeHT Ki MNALO-perynatopa

A3M
Tun float 4 6anTa

46

R/W

bantel 0-3

AnddepeHumanbHbii koaddpuumeHT Kd MNMAA-
perynaropa A3M

Tun float 4 6anTa
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47 R/W | bantbl 0-3
MponopunoHanbHbin KoadduumeHT Kp MNMANL-
perynatopa YI'M
Tun float 4 6anta
48 R/W | bantbl 0-3
NHTerpanbHbin koadduumeHT Ki NN -perynatopa
YI'M
Tun float 4 6anTa
49 R/W | Bantbl 0-3
AnddepeHumancHbin koadpdnumeHT Kd MNMAA-
perynatopa YI'M
Twn float 4 6anta
50 R/W | bantbl 0-3
MponopunoHanbHbIn KoadduuneHT Kp MNMAL-
perynaropa nonspuaaropa
Tun float 4 6anTa
51 R/W | bantbl 0-3
NHTerpansHbin koadduumeHT Ki NN -perynatopa
nonspusartopa Tun float 4 6anTta
52 R/W | bantbl 0-3
AnddepeHumancHbin koadduumeHT Kd MAA-
perynaropa nonsipusartopa
Tun float 4 6anTa
53 R/W | banTtbl 0-1
g BenuunHa guckpeta rpagneHTta
iy Twvn unsigned short (0-65535)
= 54 R/W | bantbl 0-1
= CkopocTb npueoga no A3M ans pexunma
aBTOCOMNPOBOXAEHMUS
5 (BapmaeTcs B ycnoBHbIX eanHuuax ot 2 go 800)
2 Twun unsigned short (0-65535)
2 55 | RIW | BaiiTbl O-1
< CkopocTtb npusoga no YI'M gna pexuma
9 aBTOCOMNPOBOXAEHUS
@ (BapgaeTcs B ycnoBHbIX eanHuuax ot 2 go 800)
; Tun unsigned short (0-65535)
§ 56 R/W | Bantbl 0-1
CkopocTb NnpuBoAa no nonspusaTopy ANg pexvma
© aBTOCOMNPOBOXAEHUS
'g (BapaeTcsa B ycnoBHbIX eanHuuax ot 2 go 800)
= Tun unsigned short (0-65535)
§ NMAPAMETPbI HEMOCPELCTBEHHOIO YIPABNEHWA NPMBOLAMA
= 57 | R/W | Baint 0
Pexum ynpaenenusa 6nokom BUA-DCAB
%
é Jluer
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

0 — pexunm «MecTHOe ynpasrneHue»

1 — pexum «YaaneHHoe ynpaBreHme»

2 — pexum «MecTHoe+YaneHHoe ynpasreHme»
Tun unsigned char (0-255)

58

R/W

BanTt 0 YnpaBneHvne npMBogoM Mo asumyTy

0 — pexum CTOI

1 - pexum OBMXKEHWE BJIEBO

2 — pexum OBMXKEHWE BINMPABO

Tun unsigned char (0-255)

BHMMAHUE:

3anucek B aToT pernctp nepesoant BUA-DCAB B
pexum PYYHOW

59

R/W

Bant 0

YnpasneHue npuBogoM Mo yriy Mecta

0 — pexwum CTOI

1 — pexum OBMKEHWNE BBEPX

2 — pexum ABUXKEHWE BHN3

Tun unsigned char (0-255)

BHMAHUE:

3anucek B atoT pernctp nepesoant BUA-DCAB B
pexum PYYHOWN

60

R/W

Bawnt 0

YnpasneHue npMBogoM nonsipusatopa

0 — pexwum CTOI

1 - pexum OBMXKEHVE 8 MUHYC

2 — pexum OBWXKEHWUE B MJIKOC

Tun unsigned char (0-255)

BHMMAHUE:

3anuck B aToT pernctp nepesoant BUA-DCAB B
pexum PYYHOW

61

R/W

Bant 0

YnpaBneHune BceMun NpuBogaMmn HeENOCpPeACTBEHHOE
Ecnu Bce 6uThl paBHbl 0 — pexxum CTOI o6omm
npueogam

Butbl 0,1 ynpaBnsoT gBUXEHMEM a3MMyTanbHOro
npueoaa:

but 0— gBMXeHne BNeBo

but 1 — oBMXeHne BNpaBo

BuTbl 2,3 ynpaBnsoT gBUXEHUEM YITTIOMECTHOIo
npueoaa:

but 2— gBMxeHue BBeEpX

but 3 — pBMXEHMe BHU3

Butbl 4,5 ynpaBnaoT gBUXEHMEM npuBoaa
nonsipusaropa:

TNL>K.464514.001 P3

Nawm

Jlner

Ne fokym.

[Moores | Jara

Jlvcr

90

Konnposan dopmart A4




but 4— aBmxeHwne B Nntoc

but 5 — gBMXEHME B MUHYC

Tun unsigned char (0-255)

BHMMAHUE:

3anucek B aToT pernctp nepesoant BUA-DCAB B
pexum PYYHOW

62

R/W | Komanga CTOIN

OcTaHoB Bcex NpnBoaoOB

3anuck B 3TOT perncTp octaHaBnuBaeT BCe NpuBoaa
(A3M, YI'M v nonsipusaTopa)

Tun unsigned char (0-255)

BHMMAHUE:

3anucek B aToT pernctp nepesoant BUA-DCAB B
pexum PYYHOW

63

R/W | Aopec BUA-DCAB

Honyctnmble 3HadeHus agpeca 0x01-OxFF.
Apnpec OxFF aBnseTtcsa umpKynapHbIM.

Appec 0 aBnsaeTtcs 3anpeweHHbiM ans BUA-DCAB
Tun unsigned char (0-255)

64

R/W | Bantbl 0-3

Umcno o60poToOB AaTymka yrinoBOro nosoXeHus no
ocu ASM
Tun float 4 6anTa

Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

65

R/W | Bantbl 0-3

Uuncno o60poToB AaTumMKa yrioBOro nomnoXeHus no
ocn YI'M
Twun float 4 6anTa

66

R/W | Bantbl 0-3

Yumcno o60poTOB AaTymnKa yrroBoro NonoXeHust no
ocu nonsipusaTtopa
Tun float 4 6anTa

67

R/W | BanTbl 0-1

3apaeT ckopocTb npmeoga no ASM
(BagaeTcs B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)

68

R/W | BanTbl 0-1

3apaeT ckopocTb npusoaa no YI'M
(BapaeTca B ycnoBHbIX eanHuuax ot 2 go 800)
Twun unsigned short (0-65535)

69

R/W | Bantbl 0-1

3apgaeT cKkopoCTb NpuBoAda Mo nonsipmusaTopy
(BagaeTcs B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)
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70

R/W

Bantbl 0-3

3oHa 6nm3ocTun KoHueBuko no A3M, rpagychl
(orpaHn4mMBaeT CKOPOCTb NPUBOAA B 3TON 30HE)
Tun float [rpagycsl]

71

R/W

Bantbl 0-3

3oHa 6nunsoctu koHueBukos no YIM, rpagychl
(orpaHn4mMBaeT CKOPOCTb NPUBOAA B 3TON 30HE)
Tun float [rpagycsl]

72

R/W

Bantel 0-3

30Ha 65IM30CTN KOHLEBMKOB NO NONsipu3aTopy,
rpagycol

(orpaHn4mMBaeT CKOPOCTb NpPUBOAA B 3TON 30HE)
Tun float [rpagycsl]

73

R/W

bantbl 0-1

OrpanuyeHune ckopoctn npueoga no ASM B 30He
©nm3octn KoHueBukoB no A3M

(BapaeTcs B ycnoBHbIX eanHuuax ot 2 go 800)
Tun unsigned short (0-65535)

74

R/W

bantbl 0-1

OrpaHunyeHne ckopoctn npueoga no YI'M B 30He
©nusoctn koHueBnkoB rno YI'M

(BapmaeTcsa B ycnoBHbIX eanHunyax ot 2 go 800)
Twun unsigned short (0-65535)

Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

75

R/W

bantbl 0-1

OrpaHuyeHne cKkopocTM NpMBoga No nonapusaTopy B
30He 6IM30CTM KOHLEBUKOB No Z

(3apaeTcs B ycnoBHbIX eanHuuax ot 2 go 800)

Tun unsigned short (0-65535)

76

R/W

Mcnonb3oBaHmne nonsipusaTtopa
0-nongapusaTtop ncnosnb3yeTcs

Tun unsigned char (0-255)

77

R/W

Bantbl 0-1

Bpemsi aHanusa «ycrnokoeHusi» oTpaboTku yrna B
pexumax LY, AC

(BapgaeTca B munnmcekyHaax)

Twun unsigned short (0-65535)

78

R/W

Bantbl 0-1

"MyBuHa unbTpa No curHany HaBeaeHus
(ot 0 po 500)

Tun unsigned short (0-65535)

79

R/W

Bantbl 0-3 XXypHan aBapun BUA-DCAB
Mpyn YyTeHUN cogepXMT BUTOBYHO CTPYKTYPY XXypHana
aBapu BUA-DCAB cooTeTcTBYOLWYIO pernctpy R9
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Moagn. n pata

[Mpwn 3anucuK B 3TOT perncTp nodoro 3HavyeHus
cbpacbiBaeT xypHan Tekywmx asapum BUA-DCAB
Tun unsigned long (4 6anTa)

80

R/W | 3apesepBupoBaHO

81

R/W | 3apesepBupoBaHO

82

R/W | 3apesepBupoBaHo

83

R/W | Bant 0

NHBepcusa HanpasneHus BpaweHus asuratens ASM
(0-BbIKIT, 1 — BKN.MHBEPCUN)
Tun unsigned char (0-255)

84

R/W | Bant 0

NHBepcusa HanpasneHus BpaleHus asuratensa YI'M
(0-BbIKN, 1 — BKI.MHBEPCUN)
Tun unsigned char (0-255)

85

R/W | Bant 0

NHBepcua HanpaBneHus BpalleHus ABuraTens
nonspusaropa

(0-BbIKIT, 1 — BKI. MHBEPCUM)

Tun unsigned char (0-255)

86

R/W | Bantbl 0-3

Yron napkosku no YI'M, rpagycebl

Tun float [rpagycsl]

3HauyeHune yrna no YI'M Ha koTopoe «napKyeTcsi»
aHTeHHa Npu 3aKpbITUK 3epkana

87

R/W | Bantbl 0-3

Yron pacnapkosku no YI'M, rpagychl

Tun float [rpagycsl]

3HauyeHune yrna no YI'M Ha KoTopoe BbIXoguT
aHTeHHa Npu OTKPbITUW 3epKana

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

88

R/W | Bantbl 0-3

KoadpbcbmumeHT peaykuum no ASM
Tun float [rpagycsl]

89

R/W | Bantbl 0-3

KoadppmumeHT peaykuum no YI'M
Twn float [rpagychl]

90

R/W | Bantbl 0-3

KoadppmumeHT pegykumm no nonapusaTtopy
Tun float [rpagycsl]

91

R/W | Bant 0

Tun nonspusaumm
0-nuHenHas

1-kpyroBas

Tun unsigned char (0-255)
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92

R/W

Bant 0

CocTosiHMe Kpyrosomn nonspusauun

M0 YTEeHUIO — TeKyLLlee COCTOAHNE KPYroBom
nonapmsaumm

0- HeonpeaeneHo

1- NnpaBas Kpyrosasi nonspuauus

2-neBas Kpyroas nonapusaums

3anuck 1-ycTtaHaBnmBaeT NpaByto KPYroByto
nonapusaumio

3anuck 2-ycTaHaBnMBaeT NEeBYIO KPYroByto

nonapusaumio

Tun unsigned char (0-255)

93

95

3ape3epBnpoBaHoO

96

R/W

bantel 0-3

Yron napkosku no A3M, rpagyceol

Tun float [rpagycsl]

3HadyeHune yrna no A3M Ha KOTOpoe «napKyeTcsa»
aHTeHHa Npwu 3aKpbITUX 3epkana

97

999

3ape3epBnpoBaHO

Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

KomnnekcHble perncTpbl kKomaHz

1000

R/W

KoMnneKcHbIN perucTp Bko4eHna pexmma LYy1
(LLY co ctonom B TO4YkKe)

Bantbl 0-3 LleneykasaHue no asumyTty

(3HauyeHue 3apaeTcs B rpagycax, Tvn float 4 6anTa)
[-270;+270]

bantel 4-7 LleneykasaHue no yrny mecrta
(3HauyeHune 3apaeTtcs B rpagycax, tTvn float 4 6anra)
[0;+180]

(pexvm BkMoyaeTcs hakToOM 3anvMcy 3HaYeHus B
perucrp)

1001

KoMnneKcHbIN perncTp BKNOYEHNS pexnma LY2
(LY 6e3 ctona B TO4YKe)

Bantbl 0-3 LleneykasaHune no asumyTty

(3HayeHwne 3apaeTca B rpagycax, Tvn float 4 6anTa)
[-270;+270]

BanTbl 4-7 LleneykasaHue no yrny mecTta
(3HauyeHue 3apaeTcs B rpagycax, Tvn float 4 6anTa)
[0;+180]

(pexum BkMoYaeTcs hakTOM 3anMcu 3HaYeHns B
perucrp)
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

1002 W

KomnnekcHbIn pernctp BkoyeHnsa pexmma LY 3
(LY ¢ nocTostHHOM CKOPOCTLIO)

Bantel 0-3 LleneykasaHune no asnmyty

(3HayveHue 3apgaeTca B rpagycax, Tvn float 4 6anTa)
[-270;+270]

Bantbl 4-7 LleneykasaHue no yrny mecTta
(3HayveHue 3apgaeTca B rpagycax, Tvn float 4 6anTa)
[0;+180]

Bantbl 8-9

3apaet ckopocTb npusoga no ASM

(Bapaetca B otcyetax B 'L1*10)

Tun unsigned short (0-65535)

Bantbl 10-11

3apaet ckopocTb npmueoga no YI'M

(3apaetca B oTcyetax B ['L|*10)

Tun unsigned short (0-65535)

(pexum BKMoYaeTcs hakToOM 3anMcu 3HaYeHus B
perncrp)

12

1003 | RIW

KoMnneKkcHbIN pernctp BkNoyeHna pexmnma LY

no nosnigapusatopy

Bantbl 0-3 LleneykasaHve no nonspusatopy
(3HauyeHue 3apaeTcs B rpagycax, Tvn float 4 6anta)
[0;+180]

(pexmm BkMoYaeTcs hakToOM 3anMcu 3HaYeHns B
perncrp)

1004 | RIW

3apes3epBMpOBaHO

1005 | R/W

3ape3epBMpOBaHO

1006 | R/W

KoMnneKkcHbIn pernctp

«lMapkoBka aHTEHHbI»

1 — OTKpbITb (pacnapkoBaTb) aHTEHHY

2— 3akpbITb (3anapkoBaTb) aHTEHHY

Tun unsigned char (0-255)

(pexvm BkMoyaeTcs hakToOM 3anvMcu 3HaYeHus B
perucTp)

1007

65499

3ape3epBnpoBaHoO

65500 | R'W

O6meH gaHHbIMK ¢ gpariBepom asuratens ASM

65501 | RIW

O6meH gaHHbIMK ¢ gpariBepom asuratens YI'M

65502 | R'W

O6meH aaHHbIMKM ¢ gparisepom geuratena POL

65503 | R'W

ObmeH paHHbiMK ¢ BUHC

65504 | W

PeFI/ICTp KaJ'II/I6pOBKI/I AdHTEHHDbI

3anucb 1 B 3TOT pernctp akTuBumpyeT KanmbpoBKy

AHTEeHHbI.
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BHUMAHWE:
Mepen akTuBaumen KanMOPOBKM aHTEHHA [OJTKHa
ObITb NpUBEAEHA B NAPKOBOYHOE COCTOSAHNE
T.e.
Yronno ABM =0
Yron no YI'M paBeH napkoBOYHOMY
Yron no nonapusatopy - 90 rpagycos (LNB -
rOPU3OHTAaNbHO)
65505 | R/W | O6bmeH aaHHbiMK ¢ NCH *
65506 | ... | 3apesepBupoBaHO -
65530
65531 R | Bepcua MO 48
Twun string[48]
65532 R | ID-HOMep koHTponnepa 4
Twun unsigned long
65533 R | MNpu3Hak BanngHOCTU NONb30BaTENbCKOro Krnoya 1
0-BanuaeH
1-HeBanuaeH
Twn unsigned char
65534 | R/W | lNonb3oBaTenbCKU KoY 4
OXXXXXXXXX
Twun unsigned long
65535 | R/W | Peructp nepe3sarpyskun BUA-DCAB 1
g (3anuchb B 3TOT perncTp Bbi3biBaeT nepesarpysky BUA-
iy DCAB)
= Twun unsigned char (0-255)
e MpusHak: R — Tonbko yteHne, W/R — yteHune n 3anucb
- A.6  PacyeTt KOHTPONbHOW CyMMbl
% Mpumepbl Npouenyp pacyeTa KOHTPOSbHOM CyMMbl no nakeTy Ha s3blike ANSI C
2 npuBeaeHbl HUXe.
;:’% unsigned int crc_chk(unsigned char* data, unsigned char length)
{ /lpac4eT KOHTPOSbHOW CyMMblI
2 int j;
= unsigned int reg_crc=0xFFFF;
§ \{Nhlle(length--)
- reg_crc A= *data++;
for(j=0;j<8;j++)
£ {
2 if(reg_crc & 0x01) reg_crc=(reg_crc>>1) » 0xA001;
i else reg_crc=reg_crc>>1;
5 } /ffor |
= } /iwhile(length--)
return reg_crc;
5 ¥
o
é Jincr
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= Mam] Jlnct] Nepokym. | Mopnmes | OJata 9

Konnposan dopmart A4




Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

ne: data — npuHATbIE AaHHbIE, length — pa3mep (anuHa) AaHHbIX

Mpumepbl Npoueayp pacyeTa KOHTPOSbHOM CyMMbl Ha si3blke Pascal no nakety

npueeaeHbl HWXxXe.

function C485Modbus(unCRC_temp,unData:integer):integer;
//BCNomoraTtenbHas PyHKUus
Var LSB:integer;
i;integer;
begin
unCRC_temp:=((unCRC_temp xor unData) or $FF00) and (unCRC_temp or $FF);
for i:=1 to 8 do begin
LSB:=unCRC_temp and $1;
unCRC_temp:=unCRC_temp shr 1;
if (LSB<>0) then unCRC_temp:=unCRC_temp xor $A001;
end; //for i
C485Modbus:=unCRC_temp;
end;

function CRC_Modbus(LenDat:integer;DATAsend: array[1..100] of integer):integer;
/[pacyeT KOHTPOSbHON CyMMbI
Var CRC:word;
i;integer;
begin
CRC:=$FFFF;
for i:=1 to LenDat do CRC:=C485Modbus(CRC,DATAsend][i]);
CRC_Modbus:=CRC;
end;

Jlvcr
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MNpunoxeHne b
(cnpaBo4HoE)
MpoTokon MHPOPMALMOHHO-NIOMMYECKOro B3aMMoaencTeus mexay bnokom nutaHmns

MLY/LNB n ycTponcTBOM yrnpasneHus

6.1  OnucaHue npoTtokona

dusnyecknin nHTepdgenc: RS-485 apyxnposoaHon. OpraHusauusa cetun: Begywnm - YY,
BegomMbiv - BIMLUY. NHuummnpoBaTtb nepegady MOXeT TONbKO Beaywmnn. Begombin otBevaeT
Ha 3anpoc (ecnu kKOMaHAa B 3anpoce npegnonaraeT Bblgayy OTBeTa).

ButoBas cTpykTtypa gaHHbix: 8N2 (8 6uT gaHHbIX, 63 BMTa YeTHOCTU, ABa CTOMOBLIX
6uta). CkopocTb oBMeHa: nporpaMmmupyeTcs. Bo3aMoXHble 3Ha4YeHUs CKOPOCTU Mnepenaydu
(but/cek): 1200, 1800, 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400, 460800,
576000, 921600. CkopocTtb o6MeHa 115200 saBnsieTcsa CKOPOCTbIO MO YMOM4YaHuIo (3aBOACKNE
YCTaHOBKM).

Appecauusa: Agpeca BIIMWY nporpammupytotcda. [Jonyctumble 3HayvyeHus agpeca
0x01-OxFF. Agpec OxFF siBnseTca LUMpPKYNApHLIM U MOXET MPUMEHATLCS TOMNbKO B NakeTe oT
YY. laketol ¢ agpecom OxFF, BocnpuHumatotca Bcemmn BIMLWIY. Agpec 0 aeBnsietca

3anpeweHHbiM ans BIMLLY.

©
§ 6.2 CrpykTypa nocbinku
= - )
= CTpykTypa nocbifnikn, nepegasaemon B npubop unm npuHMMaemon u3 npubopa,
= aHanorn4yHa CTpykType nochblifiky, ykasaHHoU B pa3gene A.2 npunoxeHus A.
- 6.3  Twnbl n cTpykTypa 3anpocos (none DATA)
% Tunbl 1 CTPYKTypa 3anpoCoB aHanorMyHbl NpuBedeHHbIM B pasaene A.3 npunoxenus A.
%
o B.4 CoobleHunsa 06 owmndkax obmeHa
X
- Mpn owwmnbkax obmeHa BIIMLLY BbicbinaeT nakeT cCo cneaylrowen CTPYKTYpon nons
b4
o DATA
=
g Tabnuua B.1
@ KomaHga Kopn owinbkm
«lMpunsHak owmnbKN»

s BaitT 0X0A OxHHHH
=}
z Pa3Mep 1 6anT 2 banTa
é[ Foe: OxO0A — npusHak owmnbkm

OxHHHH — koA owmnbkn
c
=
2
2 Tuct
C TULLPK.464514.001 PO 03
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

Tabnuua b.2 — lNepeyeHb k0goB OWMBOK

Kog owmnbkm Y10 03HauvaeT
0x02 UTteHune pernctpa HEBO3MOXHO, NMMBO perncTp He HanaeH
0x03 3anucbh B pernctp HEBO3MOXHa, MO0 perncTp He HangeH
0x04 HeynayHas nonbiTka YTeHna pernctpa
0x05 HeynayHas nonbiTka 3annucu pernctpa
0X06 HeBepHoe kon-Bo 6anTos B 3anpoce B none DATA npwu 3anucu

perucTpa

6.5 Peructpbl BIIMLUY
Tabnuua B.3

Homep, | [Mpu-
nec

OnucaHue peructpa
3HaK

OnuHa,
oant

CTATYCHbIE NMAPAMETPbI

R Peructp coctoanuna bBINMLY

Bant 0 — 06w ctatyc BINMLLY

(Tvn unsigned char)

But 0 — dnar cymmapHon aBapuu

0 — HeT aBapumn

1 — aBapus

Butbl 1-3 — uncno kaHanos BINMLWY (ot 1 oo 4)
but 4 — 3apesepBupoBaHoO

But 5 — 3apesepBurpoBaHo

But 6 — ABapus Flash-namaTu

but 7 — HeBanuaHbIi NoNb30BaTENbCKUN KITHOY
Bawnt 1 — cratryc MLLY 1

(Tvin unsigned char)

But 0 — ABapus «Tok noTpebnenuna MLLY 1
BblLLE HOPMbI»

0 — Het

1 — ycTaHoBneHa

But 1 — ABapus «Tok noTpebnenuna MLUY 1 Huxe
HOPMbI»

0 — Het

1 — ycTaHoBneHa

But 2 — CtaTyc nutaHua MUY 1

0 — BbIKIKOYEHO

1 — BKIMOYEHO

but 3 — 3apesepBupoBaHoO

but 4 — Bbigaya yactoTbl 22 k'L

0 — Het

1 — BblaaeTcs

but 5 — 3apesepBupoBaHo

buT 6 — 3apesepBupoBaHoO

19
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

Howmep,
aec

Mpun-
3HaK

OnuncaHwue pernctpa

OnuHa,
oant

but 7 — 3apesepBupoBaHoO

bant 2 — 3ape3epBupoBaHO

bant 3 — 3ape3epBMpoBaHO

baunt 4 — 3ape3epBMpoBaHO

Bant 5 — HanpsxeHne nutanna MLUY 1
(Tvin unsigned char)

0 — BbIKNOYEHO

1-13B

2-18B

3-22B

bant 6 — 3ape3epBMpoOBaHO

bant 7 — 3ape3epBupoBaHoO

bant 8 — 3ape3epBupoBaHO
Bantel 9-10

Tok notpebnenna MUY 1, MA
(0-999)

Bantel 11-12 - 3apesepBupoBaHO
Bantel 13-14 - 3apesepBnpoBaHO
bantbl 15-16 - 3ape3epBnpoBaHO
Bantbl 17-18 — 3ape3epBrpoBaHO

Peructp nigukatopa brNMLLY
Copepxut 48 bantoB nHagukatopa bMNMLLY

48

Peructp coctosiHusa BIIMLUY + Pernctp
nHankaTtopa bBrNMLLY

Copepxut 6antbl pernctpa coctosHus RO n 48
6anToB nHaukatopa BrNMLLY

48+R0

R/W

Peructp kHonok BMNMLLY
(Tvn unsigned char)

0 — kHonka ButtonNULL

1 — kHonka ButtonLeft

2 — KHonka ButtonUP

3 — kHonka ButtonRight

4 — kHonka ButtonDown

5 — kHonka ButtonOK

6 — kHonka ButtonRedit

7 — kHonka ButtonALARM
8 — kHonka ButtonKrest

9 — kHonka ButtonESCAPE
10 — kHonka ButtonAR
11-255 — 3apesepBMpoBaHO

NMAPAMETPbI YNPABIEHNA BIMLUY

4-8

R/W

3ape3epBnpoBaHO
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

Howmep,
aec

Mpun-
3HaK

OnuncaHwue pernctpa

OnuHa,
oant

R/W

Bantel 0-3 Tekywume aBapum BINMLLY

Mpun YTEeHUN coaepPXMT BUTOBYIO CTPYKTYPY
Tekywnx asapum BIrIMLLY

But 0- Tok MUY 1 HMXe nopora

but 1- 3apesepBrpoBaHO

buT 2- 3apesepBnpoBaHo

buT 3- 3apesepBnpoBaHo

BuT 4- 3apesepBnpoBaHO

but 5- 3apesepBnpoBaHo

But 6- Tok MLLUY1 BbIWwe nopora

buT 7- 3apesepBnpoBaHO

buT 8- 3apesepBrpoBaHO

buT 9- 3apesepBrpoBaHO

but 10-HeBanuaHbIn KNtoY

But 11-Owmnbka FLASH-namaTtu

Mpun 3anucuK B 3TOT perncTp noboro 3aHavyeHus
cbpacbiBaeT Tekywme asapun bINMLLY
(>KypHnan aBapwuin npu atom HE cbpackiBaeTcs!)
Tun unsigned long (4 6anTa)

10

R/W

bant 0 BkntoyeHne nutanmna MLLY 1
0-BbIKIKOYEHO

1-BKNIOYEHO

(Tvin unsigned char)

11-14

3apesepBrnpoBaHo

15

R/W

Bant 0 HanpsikeHne nutanmns MUY 1
0-13B

1-18B

2-22B

(Tvin unsigned char)

16-19

3apes3epBrnpoBaHo

20

R/W

bant 0 Bbigaya yactotbl 22 kl'y MUY 1
0-He BbloaeTcs

1- BblgaeTcs

(Tvn unsigned char)

21-24

3ape3epBnpoBaHO

25

R/W

Bantbl 0-1

MakcumarnbHbIn nopor no Toky MLLY 1
MA

Tun unsigned short (0-65535)

26-29

3ape3epBnpoBaHO

30

R/W

Bantbl 0-1
MwuHuManbHbIM nopor no Toky MLLY 1
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

Howmep,
aec

Mpun-
3HaK

OnuncaHwue pernctpa

OnuHa,
oant

MA
Tun unsigned short (0-65535)

31-42

R/W

3ape3epBnpoBaHO

43

R/W

Bant 0

Ckopoctb no UART B kaHane ynpasneHna M&C
1-9600

2-19200

3-38400

4 - 57600

5-115200

6 - 230400

7 - 460800

8 - 500000

9 - 576000

10 — 921600

Tun unsigned char (0-255)

44-62

R/W

3ape3epBnpoBaHoO

63

R/W

Appec BINMLY

Honyctumble 3HayveHus agpeca 0x01-0OxFF.
Anpec OxFF aBnseTtcsa umpKynapHbIM.

Agpec 0 aBnsetca 3anpeLeHHbiM gna brMLY
Tun unsigned char (0-255)

64-78

R/W

3apesepBnpoBaHoO

79

R/W

BawnTtel 0-3 XKXypHan asapui BINMLLY

Mpyn YTEeHUN coaepXMT BUTOBYHO CTPYKTYPY
pernctpa R9

Mpwn 3anucum B 3TOT perncTp nobdoro 3HavyeHus
cbpachbiBaeT xypHan Tekywwmx asapum BIrNMMLLY
Tun unsigned long (4 6anTa)

80

999

3apes3epBunpoBaHo

KomnnekcHble perncTtpbl KOMaHg

1000

R/W

KomnnekcHbINn perncTp BKIIOYEHUS /BbIKNIOYEHMWS
Bant 0

0-BbiknoveHo MLUY1

1- BkntoyeHo MLLY1

(Tvn unsigned char)

1001

3ape3epBnpoBaHO

1002

KomnnekcHbIn pernctp YactoTtbl 22 Ky,
bant 0
0- Ha MWY1 He nopaeTca 22 kl'y,
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Howmep, Mpun- OnuncaHwue pernctpa OnuHa,
aec 3HaK oant
1-Ha MY 1 nopaetca 22 klMy,
(Tvin unsigned char)
1003 3ape3epBnpoBaHO
65529
65530 W BbicTaBUTbL NapameTpbl N0 YMOSYaHUIO 1
(3anucb 1 NpUBOAUT K akTUBaLMM 3aBOACKNX
HaCTpPOEK)
Tun unsigned char (0-255)
65531 R Bepcusa MO 48
Tun string[48]
65532 R ID-HOMep KoHTponnepa 4
Twun unsigned long
65533 R [Mpun3Hak BannaHOCTM NOSIb30BATESILCKOro Krtoya 1
O0-BanuaeH
1-HeBanuaeH
Twn unsigned char
65534 R/W | Nonb3oBaTenbCKui KoY 4
OXXXXXXXXX
Twun unsigned long
65535 R/W | Pernctp nepesarpy3ku bl MLLK 1
o (3anucb B 3TOT perucTp BbI3bIBaET nepesarpysky
S BN MLLK)
z Tun unsigned char (0-255)
é‘ MpusHak: R — Tonbko yteHne, W/R — yteHne n 3anncb
6.6 Pac4yeT KOHTPONbHOW CyMMblI
L§ Mpumepbl Npoueayp pacyeTa KOHTPOSbHOM CyMMbl NO NakeTy Ha A3bike ANSI C n Ha
I a3blke Pascal npuBeaeHsbl B pasgene A.6 npunoxeHusa A.
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lNepeyveHb NPUHATBIX COKpaLLEHWUI

A3 AsnmyT
AC AHTeHHas cucrtema
BCH Bnok cucrembl HaBeaeHus
aH [varpamma HanpaBrneHHOCTH
avyn [aTuunk yrna nosopoTa
3nn 3anacHoe MMyLecTBO N NPUHAANEXHOCTH
KA Kocmunyeckui annapat
KB KoHueBoW BbikntoYaTenb
ony OnopHO-NOBOPOTHOE YCTPOMCTBO
oy O6nyyvatouiee yCTponCcTBO
non Monsapusaunsa
NMNCH MpuemMHuK curHana HaBegeHust
ny [MpomexyToyHas yacToTa
PY PagunoyacTtoTa, pagmo4acToTHbIN
P3 PykoBoacTBO no akcnnyataumm
CBu CBepxBbICOKasi YacToTa, CBEPXBbLICOKOYACTOTHbIN
Ccro CneumanbHoe nporpammMmHoe obecneveHue
TO TexHn4yeckoe obcnyxuneaHue
g YBOY YCTpPONCTBO BpaLleHnst 0bnyyatroLero ycTtpomncTea
s YI'™M Yron mecTta
5 L1y LleneykasaHusi
-
oA JKcnnyaTaumMoHHasa OKyMeHTaums
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Moagn. n pata

MHB.Ne ny6n.

B3am. nHB.Ne

Moagn. n pata

MuB.Nenoan.

Ccbino4yHble OOKYMEHTbI

1 TULK.464514.001 ®O AHTeHHasa cuctema FlyAway 1,8 m Ku-gmanasoHna.
dopmynsap.

2 TULLK.464514.001 BO AHTeHHaa cuctema FlyAway 1,8 m Ku-gmnanasona.
BeoomMocTb akcnnyaTauMoHHbIX JOKYMEHTOB.

3 TULLK.464514.001 34 AHTeHHaa cuctema FlyAway 1,8 m Ku-gmanasoHna.
Cxema anekTpuyeckas coeuHEeHUN.

4 TULLK.464514.001 1134 AHTeHHas cuctema FlyAway 1,8 m Ku-gmnanasoHa.

I'Iepel-leHb 3JIEMEHTOB.

Jlvcr
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Jlnct pernctpaunn nsmeHeHnn

Nam. Homepa nucToB (cTpaHuL) Bcero | Ne gokym. | Bxogawwmin Ne |Moanucs| OaTa
N3MeHeH- | 3amMeHeH- | HOBbIX | aHHynu- | nucToB conpoBoaun-
HbIX HbIX poBaHHbIX | (CTpaHuUL,) TEnbHOro
OOKYMEHTa DOKyMeHTa n
nata
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