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Hacrosimee pykoBojcTBo mo dkcrutyaranmu (PD) mpenHazHaueHO sl O3HAKOMIICHHUS C
YCTPOMCTBOM H TPUHIUIOM pabOThl JaTdyWKa BeTpa MarHuTodnekTpuueckoro JBM-6410

JIAHUN.416136.002 fanee — naTyuk).
1 Onucanue u padora n3aeaus

1.1 HaznaveHue u3ieanst

1.1.1latTuuk mpenHa3HAu€H IJIsi M3MEPEHUs CKOPOCTH W HaIpaBJICHHS BO3YIIHOTO MOTOKA
(BeTpa), 0OpabOTKM pe3yabTATOB H3MEPEHUH [0 aJrOpUTMaM, PEKOMEHAyeMbIM BceMupHoi
Merteoponoruueckoit  OpraHuzanuei, u nepegaun wuH(popmanuu noTpeduTento. Jlatumk
IpeJHa3HauYeH /JIi aBTOHOMHOT'O MCIIOJIb30BAHUSA WM B COCTAaBE€ METEOPOJIOTMYECKHX  CTaHLUN
(xomrutekcoB). O0NMacTh MPUMEHCHHSI JATYMKOB - O0ECHEUCHHE METEOPOIOrHYecKoil nHdopMarmei
paboT, CBA3aHHBIX C KOJOTHEH, KITMMATOJIOTUEH, METEOPOJIOTHEH, THAPOIOTHEH.

1.1.2TIpuHnmn neicTBUS JaTyuKa OCHOBAaH HA B3aUMOJICHCTBHH MAarHMTOB, CBSI3aHHBIX C
BpalllAlONIMMUCA YacTAMM JaTyuKa, U CpEACTBAMU (UKCALMU W3MEHEHHsT MAarHUTHOTO TIOJIS.
[lepBuunbie mpeoOpa3oBaTeny MpH BpaLICHUH BEPTYIIKH W OTKJIOHEHHH Qurorepa (OpMUPYIOT
AJIEKTPUUECKUE CUTHAIIBI, KOTOPBIE MOTYT OBITh H3MEpPEHbI KOHTpoJuiepoM. KoHTpoiiep obecnieunBaer
npeoOpa3oBaHWE CHTHAJIOB B (PU3MUYCCKHE MapaMeTpbl (CKOpOCTh M HAlpaBlICHHE BETpa) IO
WH/IUBUIyaJIbHBIM TPaJyHPOBOYHBIM KOd(pduIileHTaM. B 3aBUCUMOCTH OT TpeOyeMBIX BBIXOIHBIX
curHaioB (MHTep(delcoB) naTuuk obdecrevnBaeT GopMUpoBaHUE:

O wuntepdeiic RS485 usnyeckue 3HaUYEHUs] MapamMeTpoB), OOECHEUMBAIOMIMIA TOCTYI K
naHHbIM 110 Tipotokoy Modbus-RTUu/vin NMEA-0183;

[0 aBe MOCIIEOBATEILHOCTH  HMIIYJABCOB € BBIXOIA IEPBHYHOrO mpeodpasosaress (0e3
00paboTKku KOHTpoiUIepoM). YacToTa mepBOi MOCIEIOBATEIBHOCTH HMITYJIbCOB MPOMOPIHOHATBHA
CKOPOCTH BETpa, IMUpUHA (JUIMTEIBHOCTh) UMITYJILCOB BTOPOH MOCIIE0BATEILHOCTH MPONOPIIUOHATIbHA
HAIMpPAaBJICHUIO BETPA, T.€. IMUPOTHO-UMITYIbCHAS Moxysstuus (LLM);

[J mocnenoBaTebHOCTh UMITYJIBCOB C BBIXOJA MEPBUYHOTO mpeodOpaszoBarens (0e3 00paboTKu
KOHTPOJUIEPOM), C YaCTOTOM, MPOMOPIIMOHATHLHON CKOPOCTH BETpa M HAMPSDKCHHE HA MOTECHIIMOMETPE
(compoTHBICHHE), TPOMOPLHUOHATBHOE HAIPABICHHUIO BETPA,

[J sMynupOBaHHbBIC CUTHAJIBI C BBIXO/IA KOHTpOJUIepa (Be MOCIEA0BATEIbHOCTH HMITYIIBCOB, C
4acTOTOH, MPONOPIIMOHATBHON CKOPOCTH BETpa, CMEIIEHHBbIE JPYr OTHOCUTEIIBHO Jpyra
IPOIMOPIIHOHAILHO HAMPABJICHHUIO BETPA 110 aHAIOTHH ¢ JaTynkamu Betpa M-127u JIBM);

[0 sMyJupOBaHHBIC CHUTHAJBl C BBIXOJA KOHTposuiepa (mBe [IINM nocnenoBaTeabHOCTH
UMITYNIbCOB, ¢ 4vactorod 20T u mupHHOW (ATUTEIBLHOCTPIO) HMITYJIBCOB, MPOMOPIIMOHATBHBIX

CKOPOCTH Y HATPABJICHUIO BETPA).

JIAHN.416136.0023 3



1.2 Texunyeckune XapaKTepuCTHKH

1.2.1 Jlatunk oOecneurMBaeT aBTOMATHYECKOE HM3MEPEHHUE IMapamMeTpoB BeTpa B paboumx
YCIOBUSX MPUMEHECHUSI B JHMANAa30HAX U C MOTPEIIHOCTSIMHE, IPUBEICHHBIMY B Tabmmie 1.
MeTposoruyeckue  TeXHHYECKHE XapaKTePUCTHKH
Tadonuma 1 MeTpoornyeckue XapakTepUCTHKH
HaumeHOBaHHE XapaKTEPUCTHKH 3HaueHne
Jlnana3oH U3MEpPeHHU CKOPOCTH BO3AYIIHOTO TIOTOKA, M/C ot 0,6 1o 60
Jlnana3oH U3MEpEeHUi HaIpaBlIeHUs BO3AYIIHOTO MMOTOKA, TPAIyC ot 0 mo 360
[Ipenensr gomyckaemMoi aOCONIOTHOW MOTPENTHOCTH M3MEPEHUN CKOPOCTH
BeTpa V B auana3zoHe CKOPOCTH, M/C
- B auamna3one ckopoctu ot 0,6 10 5 M/c BKITIOUHTEIEHO +0,5

- B JMama3oHe CKOpPOCTH cBhItIe 5 10 60 m/c

+ (0,25+0,05V)

[Ipenensr  ngomyckaemol ~ aOCONIOTHOW ~ TOTPEIIHOCTH  HU3MEPEHHM

+5,0
HaIpaBJIEHHs BO3YIIHOTO ITOTOKA, TPajayc
Tabnuma 2 OCHOBHBIEC TEXHUYECKUE XaPAKTEPUCTUKU
Hanpsbkenue nutanus, B or 510 12
Tok nmotpebiienus, MA, He OoJiee 50
VYcnoBus 3KCIUTyaTaluu:

. Y ot -60 10 +60
PaGounii tuana3oH TemmnepaTypbl OKPYKaIOIIET0 BO3/AyXa, Tpayc
98

OTHOCHUTEIIbHAS BIAXKHOCTB BO3ayXa npu temneparype 25°C, %, ve 6oiee

AtMmocdepHoe naBneHue, klla

ot 64 no 106,7

Crenens 3amuThl OT BO3JecTBHS OKpYyxaromei cpeasl o [OCT 14254 P63
["aGaputHbie pa3Mepsl (IJTMHA, IMUPUHA, BEICOTA), MM, He Ooliee 381; 45; 500
Macca, xr, HE 6osee 1,5
CpenHuii Cpox CIry>KObl, JIET 8
Cpennsis HapaOOTKa Ha OTKa3, U 35000

1.2.2]]aTuuk B ymakoBKe NMPHU TPAHCTIOPTUPOBAHUU BBIJICPIKUBALT:

[J Bo3aeicTBHE TEMIEpaTypbl OKpYXaroliero Bo3ayxa ot Mmunyc 60 no miroc 60 °C;

O TpancnoptHy!o TpsckKy ¢ yckoperuem 30 m/c? ¢ actotoit ynapos ot 80 1o 1208 MuHyTY B

TeyeHue 1 9.
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1.3 YerpoiicTBo u padoTa

1.3.1 Jlatuuku pa3paboTaHbl B COOTBETCTBHHM C TPEOOBAaHUSMH, TMPEABIBISEMBIMUA K
POBEICHUIO METEOPOJIOTHUECKUX W3MEpEeHHIA, U3JI0KECHHBIMU B «HacTaBneHusx
THUIPOMETEOPOJIOTHIECKUM CTAHIIMAM U TIOCTaM, BBITYCK 3, 4acTh 1».

[MpuHnMn paboThl JaT4MKa OCHOBAaH HAa WCIOJB30BAaHUHM 3aBUCHMOCTEH MEXKIY CKOPOCTBHIO
BO3/AYIIHOTO MOTOKAa M YHUCIOM OOOpOTOB BEpPTYHIKH, a TaKXKe MEXKIy HalpaBJICHHEM BEKTOpa
CKOpPOCTH Y TIOJIOKEHHEM CBOOOHO OPHEHTUPYIOLIETocs (irorepa.

[MepBuuHbIiA ipeoOpa3zoBaresb AaTyrka (TaTduk XO0JIa U MATHUTHBIN YHKOJCP) PErHCTPUPYET
W3MEHEHUs] TIOJII MAarHuTOB, CBS3aHHBIX C BpPANIAIOMIMMUCS YacTsAMHU JaT4yuka. BpaimieHue
TpeXJalleqHOW BEPTYIIKH BBI3BIBACT MEPEKIIOUCHIE TU(PPOBOTO BBIXO/A JaTUMKA XOJUIA Ha KaXKIOM
0o00poTe, YTO MPHUBOAUT K BO3HUKHOBEHHUIO IMOCIEIOBATENIFHOCTH HMITYJBCOB C YacTOTOM,
IPOMOPIUOHAIEHON CKOPOCTH BpamieHus. [lepruos mociaeoBaTeIbkHOCTH UMITYIIECOB TIpeoOpa3yercs B
CKOpOCTB BeTpa 1o popmyie: v = ak® + bl +c,

rue:

[J v —CcKOpOCTh BETpa,

[ 1 - mepuoj moclieoBarelibHOCTH UMITYIIbCOB (T = 1/f —Benmuuna oOpaTHas 4acToTe);

0 a, b,c - xo3ddunueHTs MPeodpa3oBaHms, MOTyYaEMbIC TPH KaTHOPOBKE.

Jist  GpopmupoBaHHsS TOCIEIOBATEILHOCTH HMITYJIbCOB B 3aBUCUMOCTH OT HAlpaBJICHUS
¢urorepa Mcnoabp3yeTCsT MAaTHUTHBIA HKOEp. Bpamenue ocu Qurorepa ¢ MarHuTOM HaJl MarHUTHBIM
9HKO/IEPOM BBI3bIBACT W3MEHEHHE MIMPHUHBI (JUTUTEIBLHOCTH) UMITYJIBCOB, KOTOPAasi MPOMOPIMOHATbHA
HampaBlieHUIO  (Qurorepa, T.e.  HCHOJB3YETCS  IMIUPOTHO-UMIysbcHass — moayisinus  (LLM)
MIOCJIE/IOBATEILHOCTH UMITYJIbCOB.

JITUTenpHOCTh UMITYJIbCa ITpeodpasyeTcs B HalpaBlieHHE BETpa 1o hopmyie:

0=360-(360¢/T+C),

re:

[ o —HanpasneHue Girorepa;

U ¢ —mmpuna LHUM umnyneca,;

0 1 —mnepuoj mocnenoBaTeIb-HOCTH UMITYIIECOB HAIPaBIICHHUS,

[ ¢ —yron cmemeHus Qirorepa, MorydaeMblid Ipu KaaTuOpOBKe.

1.3.2KonTtposuiep mpeoOpa3yeT HW3MEpPEHHbIE BEIWYMHBI B (U3MUYECKHWE 3HAYCHHUS 110
OMHCaHHBIM BbINIEe QopmynaMm ¢ kodddunmenTamu U3 dHEproHe3aBucuMoi mamsatu. Ilo TpeboBaHUIO
3aKa34yrKa BBIXOJHOW uHTepdeiic koHTposuiepa RS485 moxer ObITh 3aMEHEH Ha JIBE YacCTOTHBIC
MOCTICIOBATEILHOCTA ~ MMITYJIbCOB, MPOMOPIHMOHAIBHBIE CKOPOCTH  BETPa, CMEIICHHbIE JApYT
OTHOCHUTENIFHO JIpyra MpONOPIMOHATIBHO HAIPABJICHUIO BETPa KaK y JaTYMKa BETpa ManorabapuTHOTO
JABM.
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1.3.3BHemnuii BU faTunKa okasaH Ha pucyHke 1.

MECTO NNOMEWPOBAHWA
® -~

MECTO MMOMBEWPOBAHHUA

\*_
7 N
il %

l MECTO NMNOMEWPOBAHWA

1.3.5Busyanuzanusi JaHHBIX, TOJYYCHHBIX OT JIaTYMKA, OCYIIECTBIIACTCS B IIEHTpe cOopa

[

MECTO NNOMBEHUPOBAHHA

Pucynox 1.

1.3.4B cocraB 1aT4uKa BXOIAT,

[J KopIycC ¢ U3MEPUTEIBHBIMH CPE/ICTBAMHY,;
[J y3es KpeIrwIeHus Ha MadTe;

U dmrorep;

[J TpexuareyHasi BEpTYIIIKa,

0 xaOeins.

JaHHBIX MOTpeOuTeNst (MepCOHANBHBIN KOMIIBIOTED C IMPOrPaMMHBIM OO0ECIEUCHHEM WIH MPHOOP
uHauKaiuu). J{Is gaTduMka ¢ BBIXOJAaMH YacTOTa WJIM HampspkeHHe (COnmpoTHBICHHE) TpeOyercs

BHEIIHUI KOHTpOJUIEep ¢ BbixogoM RS485.
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Hatuuk ¢ BeixonoM RS485moaximouaeTcst mpsMo K NpuOOPY WHAMKAIMHA WIH K KOMITBIOTEPY
yepe3 kouBepTep RS485-USB (RS485-Ethernel}porokon oOMeHa npuBeeT B MPUIIOKEHUH A.

1.3.6Kabenps nutaHus W CBSI3W HPOKIJIAJBIBACTCS BO3AYIIHOW JIMHUCH WJIM 3aKalblBaeTCsl B
3eMutr0 Ha Tiyouny 0 20 cMm (wu mpoksaasiBacTes B TpyOe auamerpom He meHee 0,5 mroiima). [lpu
NpOKJIaJKe Kabeliss HEeoOXoJuMa TpeJABAPUTEIbHAS MApKUPOBKA €ro KW Ui HCKIIOYCHHS
HETPaBHJIBLHOTO DJIEKTPUYECKOro coenuHeHus. JlnuHa kabens CBS3WM IS JaT4uka ¢ uHTEpdericom
RS485ue 6onee 1200M, a 1 1aTYMKa ¢ YaCTOTHLIMH BBIXOHaMu — 15Mm.

1.3.7]Ins 00pabOTKM HM3MEpPEHHBIX JaHHBIX JaTYUKa KOHTPOJUIEPOM  TIOJIH30BATENs
KamOpoBoUHbIe K03 uIMeHTsl 8, bu C mpuBeeHbI B paserne 5.

1.3.8/1s1 HacTpOWKK WK TTOBEPKU B JAaTYMKe ¢ BbIxogoM RS485mpenycMoTpeH crieruaibHbIX
pexxuM. B 3ToM peknme CKOPOCTh BETpa CYMTASTCS HE3aBUCUMO OT HAIPABJICHUS BETpa, HAlPaBJICHUE
BETpa BBIBOJUTCS JaXe KOrjla BepTyllka He Bpamiaercs (ckopocth Betpa paBHa 0), BMecTo
10-muHYTHBIX cpeqHHX BeIBoAATCS cpeanue 3a 30 cekyHn. s mepexiIroueHus B ATOT PEXHM HAJI0
b0 B (aiie HacTpoWku mapamerp Max ycraHoButh B 0, nubO0 mporpaMMHO JaTh KOMaHIY
CTRL+END Ha nepekiitoueHre Kak OMMCAHO B MPUIIOKECHUU A.

1.3.9Ecnu B TeKymMX 3HAYCHHSX JAaT4YMKa CKOPOCTh BeTpa paBHa 0, a HampaBlieHHE BETpa —
HET, TO JIMOO BKJIFOUCH PEKHUM HACTPONKH/TIOBEPKH, JTMOO BETEP HACTOJBKO CIa0BIi, UTO BEPTYIIKA HE

BpamacTcAd, a (1)J'IIOF€p MCHSICT HAlIPpaBJICHUE, T.C. pCarupyeT Ha BETEP.
2 Ucnoab30BaHue 10 HA3HAYECHHUIO

2.1 TpeboBanusi 6€30MaCHOCTH

2.1.1 O6enyxuBaronieMy NepcoHaxy He0OX0UMO 3HaTh U coOmoaaTh «lIpaBuia TeXHUUECKOH
JKCIUTyaTallid  DJIEKTPOYCTAaHOBOK TIOTpeOWTEeNell M TpaBWiIa TEXHUKH 0€30MacHOCTH  TIPH
AKCIUTYaTalllU 3JIEKTPOYCTAHOBOK MOTPEOUTENEH».

2.1.2 latunk otHocutcs K kiaccy Il mo TOCT 12.2.007.0—751 He UCTONB3YeT HaNPSKEHHH,
OTIaCHBIX JJIS YEJIOBEKA.

2.1.3BHeniHMii MCTOYHHMK TUTAHHSA, TPUMEHSICMBIH B Ccjlydae HEOOXOAMMOCTH IS
npeoOpa3oBaHusi 0oJjiee BBICOKOTO HampshKeHUss B Oe3omacHoe S B, momkeH uMeTh cepTudukat
3JIEKTPOOE30MaCHOCTH.

2.2TloaAroToBKa W3S K HCNOJIH30BAHHIO

2.2.1Pabotath ¢ W3AETUEM  MOTYT JIMIA, W3YYHUBIIME HACTOSIIEE PYKOBOJCTBO TIO
OKCIUTyaTallld, IMO3HAKOMUBIIHMECS CO CXEMOH M KOHCTPYKIIMEH MaT4rKa W MPOIIEIINe HHCTPYKTAXK
M0 TEXHUKE OE30MaCHOCTH.

2.2.2D0eKTpONUTaHUE  peKoMeHOyemcsi OCYUIECTBISITh 4Yepe3 YCTPOWMCTBO TMOJABJICHUS
UMIYJIbCHBIX TTOMEX U TPO30BBIX pa3psaoB Mo nepBu4yHOM cetu B coorBercTBuu ¢ ['OCT 13109-97

«HopMbI KadecTBa SIEKTPUIECKON SHEPTUH B CUCTEMaXx 3JIEKTPOCHAOKEHHUs 0011ero Ha3HAuYCHUS .
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2.3 Yka3aHus 0 BKJIKYEHHI0 H ONIPOOOBAHUIO

2.3.1 Hepen BKJIFOUCHUCM HPOBEPUTH AATYHUK HA OTCYTCTBHUC BHCIIHUX HOBpCX(HGHHﬁ. I[J'If[

OHpO6OBaHI/IH nepea MOHTAXXOM Ha MECTE 3KCIIyaTalluy BBIIOJHUTH CICAYIOIIME OIICPpALH.

0 axxypamuo (b6e3 yoapos) COCIUHUTH COCTABHBIC YaCTH JaTYHKa;
O IPOBEPHUTH BPAICHUE BEPTYIIKU BPYyYHYIO. JI0JbKHA BpaIaThes JIETKO;
U MOJIKJIFOYUTh KaOellb TaT4hKa K KOMIBIOTEPY WM MpUOOpy MHIAMKAIIMU Yepe3 KOHTPOJLIEP

WM KOHBEPTED;

U AKTUBUPOBATh KOHCOJIBHYIO MpOrpaMmy cOopa JaHHBIX M3 KOMIUIEKTa MOCTaBKH, €CJH

IMPOBCPACTC C KOMIIBIOTCPOM.

2.3.2T1oakmrounTh Kabeb JaTuyuKa K pa3beMy Ha Kopiryce KoHTposuiepa MK-26.

— pazeeM MK-26 nmisi NOJKIIOYCHHS JaTYUKa BETPa MATrHUTOAIIEKTPUYECKOTO

JAIBM-6410:

[J KonrtakT 1 — KpacHbIii TpoBOj — TuTaHue +5 B;

[0 KonTakT 2 — Oeblii IpoBoj — O0IIHi (3eMIIs) |

[ KonrakT 3 — 3eyieHbIi IPOBOA — /ISl ITOCIIEIOBATEIFHOCTH UMITYJILCOB HAIpaBJICHHS BETpa
win DATA+ (A) npu noxakioueHnn o RS485;

[0 KoHTakT 4 — CHHHI MPOBOJ — JUIS TOCIIEAOBATEIIBHOCTH UMITYJIbCOB CKOPOCTH BETpa HIIH
DATA- (B) npu nonkirouenuun o RS485.

Brimounte mHTaHWe BHEIIHEro kKoHtpoywiepa MK-26. 3amyctuTh mporpammy CBSI3U C

koHTpoiiepom ACK.EXE «O6cnyxuBanne MK-26» kak mokasano Ha pucyske 2. [Iporpamma u

OIMIMCaHUuC €€ pa6OTBI HaxXoO4UuTCA Ha KOMIIAKT-JHMCKC N3 KOMIIJICKTA ITIOCTAaBKH.

* OBCaKUEaH e MK-26 =i B
18-/04/2017 15:44:46
"TIPHEN"" 15:44:46
NaparneTpwm CpenHee Texywee |Mubnummyn |Makcumyn Kon
CKOopoOCTh, MAC n.50 1.96 2.18 1.9647897
HanpagaeHue, ° 71.4 84.6 0.5 B84._62857

COMS5: "“Boce dwopmaasvo® fTlopr 5 AKM_0O1 15:44 18-04-2017
m'lunuuu.-. H3anuce EMvenwe EWpxus FiCTapT HCTon [f¥Homep E8Buxon
Pucynok 2.
2.3.3Tloaxmrounth Kabenp JaTdnMka ¢ BbixogoM RS485 k kommbroTepy uepe3 KOHBEpTEp
RS485-USBu nuranue.
MapkupoBKa KuI Kabes:

[J KpacHBbIi IPOBOJ — UTaHKUe oT 5 10 12 B;

JIAHN.416136.0023



[J OembIii MpoBOJ — OOIITUH;
U 3enensriii mpoBox — DATA+ unrepdeiica RS485;
O cunuii npoBog — DATA- unrepdeiica RS485.
Brurounts B ceTh amanrtep nuraHus. 3anyctuth nporpammy ACK.EXE <«O6cnyxuBanue
JaT4MKa BETpa» Kak IMoka3aHo Ha pucyHke 3. [Iporpamma u ommcanue ee pabOTHl HAXOIUTCS Ha

KOMIIaKT-AUCKE U3 KOMIIJICKTA ITIOCTAaBKH.

* ()ﬁ(ﬂﬂy%ﬁ}ﬂaﬂ}ﬂiejlaTq}ﬂ{a]BETIHa =R II!HII
20-04.-2017 13:36:32
13:36:32
MNapameTpu *» £| CpenHee Tekuymee |Makc.10wm|Makc. 3y |Makc. MuTepBaa.c
CKoOpoCTb, HMAC 3.0 o_4m 1.1 2.59 2.59 2.59 45 _ o
Hanpasaenuwe, rpan-|3.0 6.2 B1.1 2.5 2.5 72.5 @ . OO

COM3 “Bce vopmaneHo" [lopr_3 AKN 01 13:36 200472017

FWlorous F3ankce EMTenue ECepoc makcumymos [MiliHomep E#Buxon \
Pucynoxk 3.

2.3.4Tlogxmounts Kabenb  gatuynka ¢ BbeIxogoM RS485 uwepes komBeprep HM-485 wm

OTG=xabenp x mopty USB cmaprdpona ¢ OC Angpoua. 3amyctuth nporpammy JIBM-6410.

Pazpemntes mnunmanuzanuo COM-nopta u Haxath KHOmNKy <«CTAPT». JlaHHble O ckOpocTH U

HallpaBJICHUHX BCTPaA IOABATCA HAa 9KPAHE KAK ITOKa3aHO Ha pPUCYHKE 4.
OUHULL JOAHHbIE OATA

OtnpaBsrieH 3anpoc
[Nlony4yeHbl MeTeogaHHbIe: 19
®avin 3anucaH B namsThb: /storage/emulated/

0/Wind/dvm6410.csv
04.07.2018 09:57:16
CKopocCTb BETpa MrH., M/c 1,0
HanpaBreHune MrH., ° 191,2
CkopocTb BeTpa, M/C 0,8
HanpaBneHune BeTpa, ° 0,0
[lopbiB BeTpa 3a 3 yaca, M/c 1,2
HanpaBrneHune nopbiBa, ° 191,2
CkopocTb Cp., 2 MUH, M/C 0,8
HanpaBneHune cp., 2 MUH, ° 0,0
[TopbiB BETPa, M/C 1,2
HanpaBrneHue nopbiBa, ° 191,2
Pucynox 4.
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2.3.5IonkmrounTs Kabenb AaTtdyuka ¢ BeixogoM RS485k mpubopy nuankanuu. BkiounTs B

CeTh ajanTtep NMUTaHus npubopa. JlaHHBIE O CKOPOCTM M HANpaBJICHUM BETpa MOSABATCS Ha JKpaHe

KUAKOKPUCTAIIMIECKOI0O MHANKATOPA KaK IMMOKa3aHO Ha PUCYHKE 5.

Pucynox 5.

2.3.6Ha skpane npubopa Wik B OKHE MPOTPaMMBbI JIOJDKHBI MTOSBUTHCS IU(PPOBBIC 3HAYCHHUS,
Ka4eCTBEHHO XapaKTEPU3YIOIINE YCIOBHS OKPYXKAIOIIeH Cpe/Ibl MOMEIIEeHHS:

[J ckopocTh BeTpa — HyJIb;

[l mampaBiieHHE BETpa — HYJIb.

PaboTociocoOHOCTh JaTYHMKa MTPOBEPSIOT BpaAIlEHUEM BEPTYIIKH U U3MEHEHUEM TTOJI0KECHHS
ocu ¢umrorepa. [lig TOYHON NPOBEpPKHM U3MEPEHMs HANpPaBJICHUS MHCIOJIB3ETCA YIIIOMEpPHOE
MPHUCIIOCO0JIEHNE KaK MoKa3aHo Ha pucyHke 6. [Ipu BpaiieHuu JiuMoOa yriioMepHOTro PUCIIOCOOICHUS
Bpalaercs och Qurorepa, a mTaHra garyuka Heno/srkHa. Hanpasnenue 0° u 180°nerko nposeputs u

0e3 mprCcToCcoOIeHUS.

=]
%wcnocoﬁneﬁm

Pucynok 6.
JIAHN.416136.0025 10



2.4 HCcTpyKUMS M0 cOOPKe TaTYUKA

2.4.1Ha pucyHke 7 moka3aHO MECTO KperuieHus (irorepa JaTdyvka. Y CTaHOBHUTH (uUIrorep Ha
MECTO MOXHO €JMHCTBEHHBIM CIIOCOOOM.

——

Pucynoxk 7.

2.4.2Ha pucyHke 8 noka3aHa ycTaHOBKa TPEXUalleYHOW BEPTYIIKH JJaTYNKA

", ‘%\"--_.-—w
. = Hanpae nenne dowrepa
e EA0NE WTAMM [TpyEirn
:__._-:-—j J cooTeeTcTeywer 0% [CEBEP)

HageHeTe BepTywry 1,
H3 CTANEHOH CTEEEEHE

a0 ynopa . (o -
L e T
Q‘O &7 A\ 4}

s

3EBEFIHHTE EHHT WeCTHIPaHHEIM
KNHJYOM Mz KOMONeKTa Kpenesa

Pucynoxk 8.

2.4.30morep 3aKpeIuisieTcss Ha OCH TaKUM K€ CIIOCOOOM, KaK M BEPTYIIKH, €CIH JaT4uK
MOCTaBJISIETCS B pa300paHHOM BH/IE.

2.4.4YcraHOBKa JTaTYMKa HAa OCHOBAaHME MMOKa3zaHa Ha pucyHke 9. HeoOxommmo obecrieunTthb

COBIAJICHUE MAJICHHKOTO OTBEPCTHS HA HITaHre (TpyOKe) M Ha OCHOBAHUH [UIsl KPEIUICHHSI MX BUHTOM C

raiikoii. Kabenp 3anpaBiisieTcst B 3Ur3aroo0pasHblil KaHal Ha OCHOBAaHUH.

\WaiiEa DHECHPYIOWHA EHHT
\

. Y\ (He noepegnTe Kabens)
Mavka Vo 3\

'\ BotaeeTe Tpyhicy
| |BHEMOMETPE E OCHOE 3HHE

Il MpocyHeTe Ka6ens | |
uepE: EHEMEY

GeézonacHocTH kabena

|

Pucynoxk 9.
JIAHN.416136.0023
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2.4.5B cnydae, Korja OCHOBaHHE MPHUBAPEHO K TPYOKe JaT4MKa Kak Moka3zaHo Ha pucyHke 10

HUKaKHUX JICHCTBUI HE TpeOyeTcsl.

]

2.5 Pa3melnenue 1 MOHTAXK M3eJIUS

Pucynoxk 10.

2.5.1B cootBercTBuM ¢ «HacTaBneHUsIMI» JATYMK Pa3MEIIACTCs HA MAa4Te HaJl MOBEPXHOCTHIO
3eMJIM, YTOOBI UCKIIIOYUTH BIIMSHUE PACIHOJIOKEHHBIX IOOJU30CTH COOpYXeHHH. JlaTuuKk Ha mecTte
OKCIUTyaTallud JOJDKEH OBITh YCTaHOBJEH C OOS3aTENbHBIM YCIOBHEM: BETPOBOW IMOTOK K JaTYUKY
JIOJDKEH TIOCTYINaTh CBOOOAHO 0Oe3 uckaxeHud. VckakeHHs B BETPOBOM MOTOK MOTYT BHOCHUTH
Onm3nexaniue CTPOeHus, AepeBbs, peiabed MecTHOCTH. [lo3TOoMy naTdyMk cieqyeT OTHOCUTHh OT
BBICOKHX TPEIMETOB Ha paccTosiHue He MeHee 10-KpaTHOM NX BEITMYHHBI.

2.5.2JlonyckaeTcsi yCTaHOBKA JIaTYMKa Ha Kpbliie 31anus. [Ipu 5ToM He0OX01MMO, 4YTOOBI OH
BO3BBIIIAJICS HaJa KpbIIIEH 37aHUs HE MeHee 4yeM Ha 4 M.

2.5.3MoHTaX, [IEMOHTaX, IMOATOTOBKY H3JENUS K WCIOJIb30BAHUIO JIOJDKHBI TPOBOJIHUTH
CHEIMANUCThI, HW3YYHMBIIME OKCIUIYaTallMOHHYIO JOKYMEHTAllMI0O Ha W3JeIHe W TMPOIISIIINe
MHCTPYKTaX MO 6e30MacHOCTH TpyAa. MOHTaX, JEMOHTaX AaTYMKa ClIeAyeT MPOU3BOIUTL OpUraion B
COCTaBE HE MEHEE JIBYX YEJIOBEK.

2.5.4 3ATIPELIAETCHA MNPOU3BOAUTH MOHTAX WJIH JEMOHTAX
JATUUKA BETPA B TIPEATIPO30BYIO/TPO30OBYIO MOroay! 3ANPEHIAETCS
IKCIVIYATAIUSA JATUUKA BE3 ®JIIOT'EPA!

2.5.5YCcTaHOBUTh METEOMAUTY, PYKOBOJICTBYSICh MHCTPYKIIMEH IO IKCIUTyaTallid METEOMAaUThI
W3TOTOBUTENS. YCTAaHOBUTH JIaTYMK BETpa HAa METEOMAuTy, ClerKa 3aTsSHYTh T'allKM Ha XOMYTax
KPEIUICHUs!, YTOOBI MOXKHO OBLJIO MMOBEPHYTH OCHOBAHUE IaTYMKA HA MauTe.

[IpousBecTn OpPUEHTUPOBKY JaTUYMK TI0 HAIMpPABICHUIO Ha CEBEp, I YEro IOBEPHYTH
OCHOBaHHME Ha MauTe TaK, 4YTOObl INTaHra (OPHEHTHp) JaTYyMKa ObUIa HampaBjieHAa Ha CEBep.
OxoHUaTeNbHO 3aKpenuTh JaTddK. [Iponoxurh kabeab OT JaT4MKa BETpa M MOJCOCIUHUTH €ro K
KOHTpPOJUIEpY. 3aKpenuTh KaOeb Ha METEOMauTe.

2.5.6Kabenpb cBs3H, COCTUHSIONINNA TaTYUK C KOMIBIOTEPOM IOJIB30BATEINS, MIPOKIAbIBACTCS
BO3ymHOM JmHuen. [lpu mpoknaake xabens HeoOXomuMa TpeaBapuTeIbHAs MAapKUPOBKA €ro KU
JUTSL ICKJTFOUEHHSI OITMOOYHOTO AIIEKTPUUECKOTO coemHeHus. JlnuHa kabenst cBs3u npu uHTepdeiice

RS485u¢ 6onee 1200M, 111 4acTOTHBIX KaHAJOB He Oosiee 15 M.
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3 TexHuueckoe 00CIyKHBaHHE

3.1 /Ins maTunka npeayCMOTPEHBI CIeIYIONIUE BUIBI TEXHUIECKOTO 00CITY)KUBaHHS:

[J BHENIHUI 0CMOTD;

[J KOHTpOJIb pabOTOCIIOCOOHOCTH.

3.2 BHenHui 0CMOTp M KOHTPOJIb pPab0TOCIIOCOOHOCTH TPOBOJSATCS corjiacHo 2.3.
3.3Tekymuii peMOHT  OCYHISCTBIISCTCS  MPEANPHUITHEM-U3rOTOBUTEIEM 110 JIOrOBOpy. B

TEYCHUE TapaHTUIHOIO CPOKAa PEMOHT JaTYMKa OCYHIECTBIISIETCS OECIuIaTHO.
4 XpaHeHUe U TPAHCIIOPTHPOBAHHE

4.1 JIaT4MK JOJDKEH XPaHUTHCS B YCIOBHSIX, ycTaHOBICHHBIX i rpynnsl 1 TOCT 15150-698
YIIAKOBKE B CKIIAQJCKHUX TMOMENIEHUAX mpu Temmeparype Bo3ayxa oT 0 mo 40 C u OTHOCHTENBHOM
BiaxkHOCTH Bo3ayxa 1o 80 %mnpu temneparype 25 C.

4.2 B nomeleHny U XpaHEeHHsl JaTuyiKa He JOJDKHO OBbITh arpeCCHBHBIX MpuMecei (mapoB
KHUCJIOT, IIEJI0YEii), BBI3BIBAIOIINX KOPPO3HIO.

4.3 JlaTyMK MOKHO TPaHCIOPTHPOBATh JIIOOBIM BHUJOM TPAHCIOPTHBIX CPEICTB, Ha JIH00OE
paccTosTHUE B YCJIOBUSX, ycTaHoBJIeHHBIX s rpymmbl 5 TOCT 15150-69.

4.41Ipu TpaHCHOPTHPOBAHUU JOJKHA OBITH oOecrieueHa 3aluTa TPAHCIOPTHOW Tapbl OT
HEMOCPE/ICTBCHHOTO BO3JICHCTBUSI aTMOC(EPHBIX OCAJKOB. PaccTaHOBKa HW KpeIUIeHHWE Tpy3a Ha
TPAaHCTIOPTHBIX ~ CPEACTBAaX  JOJDKHBI  OOEcledrBaTh YCTOMYMBOE IIOJIOKEHHE Tpy3a TIpU
TPaHCIIOPTUPOBAHUU.

4.5Tlociie TPaHCTIOPTUPOBAHUS TMPH OTPUIATEIBHBIX TEMIIEpaTypax IaT4UK JOJDKEH OBITh

BBIJICPKaH P HOPMAJILHBIX YCIOBUSAX He MeHee 12 .
5 KoMILIeKT MOCTABKH

Tabnuma 3

HanmenoBanue O6o3HavyeHne Kon-Bo
JlaTuMk BETpa MarHUTORJIEKTPUUECKUI JIBM-6410 JIAHN.416136.002 InT
PyKkoBOJCTBO IO 3KCIITyaTallK JIAHN.416136.002P> 15k3
MeTouKa OBEpKU MIT 2550-0317-2018 3k3

KOMHaKT-I[I/ICK C IpOorpaMMHbIM obecrieueHueM

Bremnuit kontposuiep (omusi)

[Tpubop nuaMKaIUK (OTTIHsT) JIAHN.467854

Maura (omust)

Kongeprep (ormust)

Ananrep nutanus (OIIHs)

Monem (orst)

JIAHN.416136.0023 13



I/IHI[I/IBI/II[yaJ'IBHBIG XapaKTCPUCTHUKHU JaTUYMKa CICAYIOIIHUEC:

U mmmHa xabeis M,
[ cmemenue C = a=—(360¢/T+cC) + | ](m.1.3.1);
[0 ko3¢ uIHreHTs mpeodpa3oBaHus a = b= c=

v=ak’+ bk +c (1.1.3.1).
B Tabnuiie 4 ykazan THil CBsI3U (IPOTOKOJI) WIIM BBIXOAHBIX CHTHAIOB Aatunka JIBM-6410.

Taonuma 4

HaumenoBanue IIporoxkon Anpec | Tun Kontponnep
Kommynukanmnonnsiii nopt RS485 Modbus| NMEA Bcerpoennsiii
( ,8,15e3 KOHTPOJIST YETHOCTH) ADuC7061

BhIx0/I1HBIC CUTHAJIBI TIEPBUYHOTO TIpeoOpa3oBarens (6e3 mporeccopa)

BBIXO,I[HBIG CUT'HAJIbI SMYJISITOPA

6 OcHoBHEBIE CBe/IeHUd 00 M3/1e U

Hatuuk Berpa Maraurodjiektpuueckuii JIBM-6410JTAHN.416136.002,3aB. HOMEp

U3rOTOBJICH " ! 20 r. OO0 «HTII I'mapomeT», r. O0HMHCK Kamyxckoit 00J1.

Ceptudukar 00 yTBepXkJaeHUU TUMA cpeacTB u3MepeHuid Ne 72654-18 Cpok neiicTBHS yTBEPIKICHUS
tuna a0 27 centsiops 2029r. Beimano dejepaibHBIM areHCTBOM 110 TEXHHYECKOMY PETYJIUPOBAHUIO U

METPOJIOTHH.
7 Pecypchl, CpOKH CIIY:KObI U XpaHEHUsI, TAPAHTHH U3TOTOBUTEIS

7.1 CpenHuii Cpok CIry>KObI 1aTYKa - 8 et

7.2 3roToBUTENh TapaHTUPYET COOTBETCTBHE JAaTYMKA 3aJaHHBIM XapaKTEPUCTUKaM TpU
COOJIO/ICHUY YCIIOBUN TPAHCTIOPTHPOBAHMS, XPAaHEHHSI, MOHTaXKa U YKCIUTyaTallHH.

7.3TapaHTUiHBIA CPOK dKCIUTyaTaru 12 mecsieB co qHsS BBOJA JaTdyMKa B AKCIUTYaTallHIoO,
HO He Oosiee 18 MecsleB co JHSA NMOCTaBKU. | apaHTUHHBIA CPOK XpaHEHHsT 6 MecsIieB ¢ MOMEHTa

U3rOTOBJICHUS.
8 CBueTeILCTBO 0 MPUEMKE

Jatuuk BeTpa mMarautodiektpudeckuii JIBM-6410JIAHN.416136.0023aB. HOMED

HU3rOTOBJICH W IPHUHAT B COOTBCTCTBHUU C TEXHUYECKOU HOKYMCHTaHHGﬁ U MNPU3HAH TOAHBIM JJIA

SKCIUTyaTaIiH.
OTK
MII b.E.benos

JIMYHAS TOAIUCH pacundpoBKa MoAmucH

TOJI, MECSII, YHCIIO

JIAHN.416136.0023 14




9 Yuér padoTbl u3aeans

Taonuma 5

Jara Hapa6oTka Mpuunna Hoanuce Juna, npo-
Hara Ine CHSI- CHSTHS BOJIMBIIEr0 YCTAHOBKY
YCTAHOBKH | YCTAHOBIIEHO THsI € HayaJIa 3Kc- | mocJjie mocJjiesn- (cuaThe)
miIyaTanuu HEro peMoHTa
10 PaGoThl npu IKCILTyaTAIIUH
10.1Yuyer BbINOJIHEHHS PAdOT
Tabnunma 6
. JomkHOCTb, paMuiius 1 TOAIUCH
HaumMenoBanue paboThl U IPHYUHA €€
Hara [Ipumeuanue
BBIMTOJTHEHUS BBITTOJHUBIIETO | MPOBEPUBIIETO
paboty paboTty

JIAHN.416136.0023
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10.2IToBepka

Taonuma 7

HanMmeHoBa-
HHC H ara ITepuo- .
o6o3HaYeHHE o P MlaTa ouepennoi
HM3r0TOB- JAMYHOCTH | JlaTa moBepku HOBEDKH Homep cBugeresbcTBa
Cpeacrea JICHUS NOBEPKHU P
U3MepeHus
JIBM-6410
11 Xpanenue
Tabnuma 8
Jara
MPUEMKH CHSITHA C YcnoBust
Buj xpanenus IIpumeuanue
Ha XpaHEHUs XpaHEHUS

XpaHEeHUe

JIAHN.416136.0023 16



12 PemonT

12.1Pemonr JaTduKa MOPOBOAUTCA  HU3IrOTOBUTCIICM. KpaTKI/Ie CBCACHUA O IIPOU3BCACHHOM
PEMOHTEC CJIICAYCT YKAa3bIBATh B Ta6J'II/II_I€ 8.

Taonuma 9

Hapaborka
IIpeanpustue, mocJie IIprnunHa mocTynJieHust CgeneHus o
JaTa moCTyNJIeHust ¢ HavaJ1a MOCJIeIHEro B PEMOHT NPOU3BEACHHOM PEMOHTE
JKCIJIyaTalluu
PeMOHTA

12.2VicnioHUTEh PEMOHTA TapaHTUPYET COOTBETCTBUE M3/ICIHsI TPEOOBAHUSAM JICHCTBYIOIIEH
TEXHUYECKOW TOKYMEHTAaLUEN.
B cnyuae BbIsSIBICHHMSI HEUCIIPABHOCTH B MEPHOJ TAPAaHTUHHOTO CPOKa HEOOXOIUMO COCTABHUTH
TEXHUYECKH OOOCHOBAHHBIA aKT PEKJIaMallid W CIENaTh BBIMHCKH U3 Pa3ieioB «CBHIETEIHCTBO O
npuéMke», «Y4eTr paboThl». AKT pekjamMaluy ¢ NPUIOKEHUIMU CIeAyeT HalpaBUTh PYKOBOIAUTEIIO

MMpCANPUATHUA-U3TOTOBUTCIIA.

13 Oco0ble 0TMETKH
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NPUJIOXEHHUE A
(obs3aTenbHOE)

IIporokoa cesa3u IBM-6410¢ komnbroTEpOM

A.1potokou csa3zu Modbus-RTU

A.1.1CtpyKTypa qaHHBIX 1J1s1 00paOOTKH BETpa

Jlns oomena manubiMu B JIBM-6410 ucnonesyercs npotokon Modbus-RTU. [lns ureHwus
JAHHBIX UCIOJIB3YIOTCS QyHKIMU 3 U 4, a Ju1st 3anucu — GyHkuuu Su 16.

Hwxe mnpuBenaena cTpykTypa [aHHBIX, HCIOJIb3yemas i Hactpoiiku JIBM-6410. [Ins
oToOpakeHUs1 m3MeputTenbHOl uH(popManuu JIBM-6410 MoxeT OBITh HCIOJB30BaHA KOHCOJIbHAS
nporpamma «OOcayKuBaHHE BeTpa». Bce mapaMerpsl CTpYKTYphI JOCTYIHBI JJIsl 3alIUCU M YTEHUS C

nomoIipio GyHkIwit nporokosa Modbus.

typedef struct {
_U8 object; laapec UCITOJIHUTEJIS
_U8 max; IlBpemst onpenenenust Makcumyma (ot 30MuHYT 10 24 9acoB)
// max >100, max-108unyr, max>200 max-208acos, eciu
/I max<3QuuH unu max>24iac, to - 1yac;
/I max=0myst HacTpoiiku: cpennue 3a 30 cek, HapaBlieHHE BBIBOAUTCS
I/ Bcerna, HE3aBUCUMO OT CKOPOCTH BETpa
_U16 id; Mneatudukarop [IBM-6410 BaBoackoii HOMeD)
//************************************************* *kkkk
_F32 ac; /bMenieHrie HampaBlieHHsI CKOPOCTH BETPa OT ceBepa
_F32 mc[3]; /lko3(hdunreHTE KOPPEKTUPOBKH CKOPOCTH
//************************************************* *kkkk
_F32 fval[19]; [[3HaYeHnst CKOPOCTH W HANPABJICHUS BETpa

} eepromData;
[Mocnenuue 76 Gaiit cTpyKTYpbl AaHHBIX, 194ncen ¢ mnaBaromeit 3amsroit fVal[19], noctymnHsr

TONBbKO st yTeHus. Kaxxmas mapa OalT CTPYKTYpbl JaHHBIX COOTBETCTBYET PETHUCTPY HPOTOKOIA
Modbusco cmemennem 10 peructpor (20 6aiiT), . €ClIM CYUTHIBATH JAHHBIC C TOMOIIbIO QYHKIMH 3.
Ecnu ucnons3oBath Juis uTeHHs QYHKIUIO 4, TO pe3ylbTaThl U3MEPEHHUI MOXKHO YHTATh HAYMHAS C
HyJeBoro perucrtpa. I[logpoOHee COOTBETCTBHE COJCPKHMOTO CTPYKTYPBI JTAHHBIX U PETUCTPOB
nporokojia Modbusoyner onncano Huxe B Tabnuiax 13, 14.

[Mpexme YeM WCMONB30BATh IOJYYCHHBIC YHCIA HAIO0 MPOBEPHUTh WX MPHUTOAHOCTH IS
o6paboTku. YernipexOaiiTHeie uncia ¢ ruiaBaromei 3amsroi (float), B kotopeix Bce OUTHI Beex 4-X
0alTOB paBHBI 1 CYMTAIOTCS HEMPUTOAHBIMU JJIsI 00pabOTKK (OTCYTCTBHE JaHHBIX, ONTHOKH M3MEPCHHUS
u T.0.). s OpoBEepKH JIOCTATOYHO CPAaBHUTH YHMCIa B OOOMX PErHCTpax, BXOISIIUX B COCTaB
nposepsiemoro 3uadenus ¢ yuciom 65535 (OxFFFRuectHannarepuynoe) wim Bee 4 6aiita ¢ 4UCIOM

255 (OxFFRmectHaamaTepudtoe).
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A.1.2Peructpsl HACTPOHKH METEKOMILIIEKCA

Taomnuma 10

Homep | Homep
Crpykrypa Onucanue
peructpa | Oaiita
0 0 max WHtepBan uist onpeaenus MakcumyMma (O mpu kanuGpoBKe 1 OBEpKe)
1 objec AJnpec naTumka
1 2 id WnenTndukaTop natianxa
3
2 4 CwenieHune Ui KOPPEKTUPOBKU HANIPABICHHUS BETPa OTHOCUTEIBLHO
5 ac Hanpasienus Ha Cesep. Ucnonbsyercs hopmyna: o = 360+ ¢/t + ac, rue:
3 6 ac = 360 — c(1.1.3.1),T.e. B KOHTPOJUIEP 3aMMCHIBAETCS AOMOJIHEHHUE JI0
7 360
4 8
9 mc[0]
5 10
11
6 12 o Koa¢dduumeHTs! nonuHoMa 2-0if cTeeHH 11k KOPPEKTHPOBKU MOIYIIS
mc
7 14 ckopocTH BeTpa 1o popmyse: v = me[2]x% + me[1]/x + mc[0] (.1.3.1)
15
8 16
17 mc[2]
9 18
19

A.1.30mnepaTuBHOE yIIpaBJICHUE

Jlns cOpoca MakCHMyMOB HCTIONB3yeTcsi peructp 48 B KoTopblii Hazo 3amucath yucio O c

nomouipio GpyHkmu 6 nmm peructp 0 B kKoTopsIid Hamo 3anmucats uncso 0 ¢ momomnipio GyHkmm 5. s

NCPEKITIOUCHHST B PEKHUM HACTPOWKH/TIOBEPKH M OOpaTHO C MOMOIIbI0 (PYHKIMH 5 Hamo 3amucarb

gucio O B peructp 3 WK B KOHCOJIbHOM nporpaMmMe Haxkath Ha kiaBuiu CTRL+END.

JIAHN.416136.0023
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A.1.4Peructpsl pe3yinbraToB u3Mepenwuii (kapra Modbus)

Taonuma 11

Howmep peructpa | Homep Gaiita | CtpykTypa [Tapamerp
10 21 val[o] | T
11 Z eKyIIasi CKOPOCTh BETpa
12 2 val[l] |7
13 2 eKyIllee HalpaBlICHHE BETpa
14 26 vall2] | ¢
15 x pennsist 32 10 MUHYT CKOpPOCTB BETpa
16 s vall3] | ¢
17 2 pennee 3a 10 MUHYT HarpaBJIeHHE BeTpa
18 3 Va4l |
19 : aKCUMYM CKOPOCTH BeTpa 3a 3 yaca
20 i a5l | g
51 i anpaBJeHHE MaKCUMyMa 3a 34Jaca
;g gg fval[6] Makcumym ckopocty Betpa 32 10 MuHyT
47
;‘51 gg fval[7] Hampasienune makcumyma 3a 10 MuuyT
51
26 s valg] | ¢
57 5 pEeIHsIs 38 2 MUHYTBI CKOPOCTh BETPa
28 5 vall9] | ¢
9 o pelHee 3a 2 MUHYTHI HallpaBJICHUE BETPa
30 61 Val[10] | np
31 o aKCHMMYM CKOPOCTH 3a TOCJIeTHHE 2 MUHYThI
32 5 val[ll] | g
33 C anpaBJeHHE MAaKCUMyMa 3a 2 MHUHYTBI
34 6s val12] | ¢
35 T penHsis 3a 1 MUHYTY CKOPOCTH BETpa
36 7% val13] | ¢
37 Z penHee 3a 1 MHHYTY HarpaBJeHHE BeTpa
38 22 fval[14] MaxkcumMyM CKOPOCTH BETpa 3a IMOCJIETHIOI0
39 z MHHYTY
40 o1 vall15] |
a1 z anpaBiCHUE MaKCUMyMa 32 MUHYTY
22 gg fval[16] | MaKkcHMyM CKOPOCTH BETpa OT MOMCHTa
3 = cOpoca
44 oS valll7] |
75 o anpaBJICHHEe MaKkCcUMyMa OT cOpoca
46 % fval[18] | Bpems B cexynmax ot 3 4acoBOro MakCcUMyma
47 > 710 TEKYLIETrO BPEMEHH
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A.2 ITporoxkon NMEA-0183

A.2.1]Ins mepenavyu JaHHBIX B KOMIBIOTEp WM Ha KapTy namstu JIBM-6410 moxer ObITh
HACTPOEH Ha mepeaady TekcToBoi crpoku B popmare MWV mportokona NMEA-0183.Crpoka gaHHBIX
BBITJISIIAT CJICAYIOLIUM 00pazoMm:

SWIMWV, x.X, T,x.X,M,A*hh<CR><LF>

e,
$WIMWYV — 3arosoBox;
X.X —TeKyIlee 3HaueHue yria Hanpasienus Berpa ot 0 1o 360;
T —alcoaroTHOE 3HAYEHHE YITIa HAPABJICHNUS,
X.X —3Hau€HHEe CKOPOCTH BETPa,
M — TekyIas CKOpoCTh BeTpa B M/C;
A — naHHBIE IPUTOTHBI 711 00pabOTKH;

*hh — koHTpOJIEHASI CyMMa TOCIIe 3BE3/I0YKHY;

O O 0o oo oo d

<CR><LF> -Bo3Bpar KapeTKH 1 MePeBO/ CTPOKU B KOHIIE.

KoHTpoJIbHAs CyMMa — 9TO <MCKJIFOYAOIIEe HIH» BCEX 0alTOB COOOIIEHHs MEKIY 3HaKOM ‘P’

M 3HAKOM ‘*

'. CaMu 3HaKH B CyMMY HE BXO/IAT.
Jlnst iprueMa 1 0TOOpaskeHHsI CTPOKHU JTAHHBIX MOXKET OBITh UCIIOJIB30BaHa JIt00ast TepMUHAIbHAS
nporpamma tunia HyperTerminalge nacrpoiikamu komMmyHukannonsoro mopra 19200, 8, N, 1.
[Tepenaua TaHHBIX HAYMHACTCS aBTOMATHYECKH, e€Clii B TeueHue 30 CeKyH/I 110 JIMHUU CBSI3H HE

oyner 3anpocoB Modbus-RTU Jlanusie nepematorcst ¢ wactotoit 5Tt (pa3 B 5 cexyn).
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A.3IIporokoa CSV BbIBOa Uepe3 TOUKY € 3aNATOM
A.3.1]Ins mepenayn NaHHBIX B KOMIBIOTEp WM Ha Kapty mamsatu JIBM-6410 moxer ObITh
HACTPOEH Ha Tepeaavy TeKCTOBOU cTpoku B ¢opmate CSV, nanusie yepe3 Touky ¢ 3amaroil. CTpoka

JAHHBIX BBITISAUT CIIETYIOIIUM 00pa3oM:

ID:TM:M ¢ Ac:Ma Az My A MX  AX<CR><LF>
rac,

ID — 3aBojacKOI HOMEp JaTYNKA;

TM — Bpemsi B MUHYTaxX OT MOAA4YM MUTAHKUS HA IaTYUK B OpMaATEe XXXXXX.X;
M — TekyIast CKOpoCTh BeTpa B M/c B popMaTe XX.X;

A — Teky1iee HalpaBJIeHHE BETpa B Ipajycax B popmare Xxx;

M, — cpenHsisi CKOPOCTh BeTpa B M/C B hopMaTe XX.X;

A, —cpenHee HampaBJIeHHE BETpa B Tpajaycax B (hopmare Xxx;

Mx —MakcuMaibHasi CKOPOCTh BeTpa B M/C 3a MEpHO/I BHIBO/IA TAHHBIX B OpMATE XX.X;

O oo o0oooo o

Ax — HampaBJIeHHEe MaKCHMAJIbHOTO BeTpa (IOphiBa) B rpaaycax B popMare Xxx;

[0 MXy — mMakcumalbHasi CKOPOCTh BeTpa B M/C 3a BeCh MEPUO]] M3MEPEHUsS MaHHbIX TM B
dbopmare Xx.X;

[0 AXy —HampaBJeHUE MAaKCUMAaIbHOTO BeTpa (MophiBa) B rpaaycax B opMaTe XxXX;

[J <CR><LF> -Bo3Bpar KapeTKu 1 NEePeBOJI CTPOKHU B KOHIIE.

Jlns mpreMa 1 0TOoOpaskeHHsI CTPOKH JAaHHBIX MOXKET OBITh MCIIOJIb30BaHa JII00ast TepMUHAIBHAS
nporpamma tuna HyperTerminale nacrpoitkamu komMmyHukanunonsoro mopra 19200, 8, N, 1.

[Tpu ucmonp30BaHUK KapThl MAMSITH JJISl PHEMa JaHHBIX HA KapTe CO3AAeTCsl HOBBIM (aiii
Ka)XJIbIi pa3 KOTJa MoJaeTcs MMTaHue.

[lepenaya MaHHBIX HAYMHAETCS aBTOMATUYECKH, €CJI B TeueHne 15 cexyH/ 1o JTHHUM CBSI3U HE
oyner 3ampocoB Modbus-RTU. [lannsle mepemaroTcss ¢ 4acTOTOM, 3aJaHHOW MapaMeTrpoM Max @

JAHHOM CiIydae MsSQ).
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JIUCT PETMCTPALIMM M3MEHEHUU

M3m.

Howmepa sicToB (cTpaHuiy)

H3MCHCHHBIX

3aMCHCHHBIX

HOBBIX

aHHYJIHPO-
BaHHBIX

Bcero
JIUCTOB
(crpanmu)
B JIOKYM.

Ne noxymeHTa

Bxonsammuit Ne
COIPOBOUTEIILHOIO
JIOKyMEHTa
" aTa

TTonmnuce

Jara
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