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1 BBEAEHUE

B HacTosweM onucaHuMm npoTokosaa obmeHa npuBeaeHbl CBeAeHUS
AoCTaTo4yHble 415 HanucaHusa nporpamm obMeHa AaHHbIMW KOMMblOTe-
poB, paboTaloWwmMx Noa ynpaBsieHUEM onepaumoHHbix cuctem Windows,
Linux, c Tennocuyetynkamm TOM-106. OcHoBHasa 4acTb MpoTOKOSa 06-
MeHa 6blna HanucaHa n BHeapeHa B 2005 roay. B nocneaywolwmne roabl
nponcxoannu nuwbe HebonblwMe npaBkn n AopaboTKuM 3TOro NpoToKO-
na. 3a CTonb OAUTENbHbIA MPOMEXYTOK BPEMEHW C 3TUM MNPOTOKOSIOM
03HaKOMWINCb 60MblLIOE KOJIMYECTBO MPOrpaMMUCTOB, BKO4Yas MNpo-
rPaMMUCTOB KOHKYypupylowmx ¢upMm, Takmx kak TbH, Tennosusop,
B3neT, ycnewHo paspaboTaBlimnx nporpamMmHoe obecneyeHue ansa yte-
Hus TOM-106 B cBoumx cucteMax. [MoaToMy, He cTouT 3abnyxaaTbcs
HacCyeT TOro, 4YTo B MPOTOKONE UMEKTCH OWWNOKN, HYXKHO BHUMATENb-
Hee OTHeCTUCb K pa3paboTke CBOMX a/ifOpUTMOB U TwaTtesbHee NpoBe-
pATb CBOE NporpamMmHoe obecrneyeHne M CBOW annapaTHble CpeAacTBa.
B uacTHOCTM, AONS KOHTPONS NOCbUIaeMblX M MNOJSlyvYaeMblX AAHHbIX,
MOXHO MCMonb3oBaTb Takue nporpamMmbl, kak Advanced Serial Port
Monitor nnu Free Serial Port Monitor. K coxaneHuto oTeyeCcTBEeHHbIX
NnporpaMM C pycCKOSI3blYHbIM MHTEpPdENCOM HeT.

dopMa U3NOXEHUS MaTepuasna aHasorMyHa no CTUIK ONUCAHUAM
NPOTOKO0B Ha NpubBOpbl HAWKMX KOHKYPEHTOB, M OMSATb Xe, 3@ CTOJb
ANvTenbHoe BpeMs He Bbi3blBana 3aTpyAHEHUMA Yy MNporpaMMuCTOB,
pa3pabaTtbiBaloWwnMx rnporpamMmMHoe obecneveHne, Kak ANS MUKPO-
KOHTPOJ11IEPOB, TaK U AN KOMMbIOTEPOB. B kKauecTBe npuMepa MOXHO
npueectn nporpammuctoB ¢dupmbl OO0 «3Heprokpyr», KOTOpble WUC-
nonb3ysi 3TO NMcCaHWe npoTokosna paspaboTtann CBOW KOHTPOSIEpbI
DevLink, OPC Server ans BK/OYEHUS B CBOWM aBTOMATM3MPOBAHHbIE
cucteMbl. B HacTosee BpeMs MOXHO OTMETUTb MPOrpaMMUCTOB pup-
Mbl HIM "XabapoBckoe areHTCTBO 3HepropecypcocbepexeHunsa”, Tak xe
yCMNewHo pewunBwmnx 3agadvy Bka4veHns TOM-106 B cucremy «JIDPC-
YYET>.

TpyAHOCTU paboTbl C MPOTOKOSIOM OObIYHO BO3HMKAKT Yy Mporpam-
MWUCTOB, HE MMeILWMX ONbITbl paboTbl C MUKPOKOHTPO//IEpaMm, KOTO-
pbiM Mbl pEKOMeHAYeM MnpeaBapuTeNbHO 03HAKOMUTCS C MpUMepamMun m
nuTepaTypomn, AOCTYMNHOM ceiyac B 60nbwoM 06beMe B MHTEpPHeTe.

OcHoBbl 06MeHa AaHHbIMK KOMMbloTepa € nepudepuiiHbiMMU YCTPOM-
CTBaMu NoApoHHO U3NOXKEHbI BO MHOMMX y4ebHuKax, Hanpumep B Buku
yyebHuke «COM-nopTt B Windows (nporpamMmuMpoBaHue)», a Takxe B
KHure «lporpaMMmpoBaHue nocnenoBaTefbHbIX MHTepdeincoB» Maraa
0. C.. NocneagHsas oTnmyaeTca noApobHbIM onucaHveM uHTepdeica
NpPOTOKOJIOB NepeAayn AaHHbIX Ha 6a3e yHMBepcanbHbIX NpueMonepe-
patumkoB (UART - Universal Asynchronous Receiver/Transmitter) u
aHasiM30M BOMPOCOB MPOrpaMMUpPOBAHUSA ITUX YCTPOWCTB B 3allMLLEH-
HbIX onepaumoHHbIX cnctemax Windows.
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2 OBLUASA CTPYKTYPA MNMAKETA OAHHbIX

O6MeH BbINOMHSAETCA B MakeTHOM pexume, npouecc obMeHa MHU-
LUMUPYET «Beaywmin» (KOMNbIOTEP MM KOHTPOJISIEP), OCTaBasiCb B 3TOM
ponu oo KoHua obmeHa. CueHapuit BbiNosIHEHNS 0B6MeHa He N3MeHseT-
CA: «BeAyLUN» MnocblslaeT nakeT C KOMaHAOW, a «BeAoMbI» (Tenno-
cyetumk TICMA-106(T2CMAPT)), npuHMMaeT KOMaHA4y W BbICblnaeT
oTBeT. lNay3a mexay 6anTamn He gomxkHa npesbiwaTtb 0,5 cek. Qunana-
30H ckopocTeir obmeHa no RS-232 - 9600, 19200, 38400, 57600
6uTt/cek, no RS-485 - 9600 nnn 19200 6uTt/cek

®dopmat 6anTa: 1 ctaptoBbii 6MT, 8 6UT AaHHbIX, 1 CTONOBLIN 6UT,
6e3 6MTa yeTHOCTMU.

Mocbinka «Beaywero» ycrponcrtea (MK, A4 v t.4.)

Bant O6o3HayeHue Mpumep Onucanue

0 SIG 55 [Mpn3Hak Ha4Yana naketa

1 ADDR o1 CeTeBON agpec BeOoOMOro yCTponcTBa, KoTo-
poMy agpecyeTcs naket

2 IADDR FE VIHBEpCHOE 3Ha4YeHMe ceTeBOro agpeca
pynna komana:

3 CGRP OF 00 — KoMaHAbl YCTaHOBMEHNS CBA3MW;
OF — KoMaHApbl YTEeHWs NaMATY;

4 CMD 02 MaeHTndmkaTop KOMaHabl

5 LEN 02 Yucno 6anT nocbinaembix gaHHblx (0..40)

[aHHble (ecny TakoBbIe eCTb)

KoHTponbHas cymma (gononHeHue 4o Hyns)
BbIYMCNSIETCS MNYTEM NPOCTOr0 CyMMUPOBAHUS
5+LEN CS 6anToB HaumHas ¢ 0-ro o nocnegHero, B CS
3anncbiBaeTcsl MHBEPTUPOBaAHHOE 3HaYeHUe
mnaguwero 6anTa Nony4yeHHoW CyMMBI.

[NpumeyaHme: Bce 3HaYEHNS Yncen WecTHaauaTepuyHble.

OTBeT «BeAoOMOro» yctponcrtea (Tennocyetumk, AlMQ)

Bant | O6o3HauyeHne | Mpumep OonucaHue
0 SIG AA [Mpu3Hak Hayana naketa
1 ADDR 01 CeTeBOW agpec yCcTponcTea
2 !ADDR FE VIHBepcHoe 3Ha4YeHne ceTeBoro agpeca
3 CGRP OF pynna koMaHg
4 CMD 02 MaeHTndmkaTop KOMaHabl
5 LEN 02 Yucno 6aiT nocbinaeMbixX JaHHbIX
6 DATA 04
5+LEN CS KoHTponbHas cymma (ononHeHne 4o Hynst)

KoHTponbHast cyMMa nocblslaeMoro/npuHMMaemMoro nakerta paccyu-
ToiBaetcd kak CS = NOT (B1+B2+B3+...+BN), rae B1...BN - nocne-
[oBaTeNbHOCTb 6alT nakeTta, MckAw4as 6aWT KOHTPOIBHON CyMMbI,
NOT - onepaumsa nobutHoro normdyeckoro «HE».

4 Ternnocdetynk TICMA-106(TOCMAPT). OnucaHue npoTokosia o6-
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3 KOMAHbl YCTAHOBJIEHNA CBA3U

3.1 UpeHTndukauusa yctponcTea

Mocblnika «BeAyLero» ycTpoicTea

Bant O603Ha4YeHue Mpumep OnucaHue

0 SIG 55 [MpusHak Havyana naketa

1 ADDR o1 CeTeBOWN agpec BegoMOro yCTponcTea, KoTo-

poMy agpecyeTcs nakeT

2 IADDR FE VIHBepcHOe 3Ha4YeHne ceTeBoro agpeca

3 CGRP 00 [pynna komaHg

4 CMD 00 MaeHTndmkaumsa ycTponcTaa

5 LEN 00 Yucno 6anTt nocbinaembix AaHHbIX (0)

6 CS AB KoHTposbHas cymma (gononHeHne 4o Hynsi)
OTBeT «BE4OMOro» yCTpPOMCTBa
Bant O60o3HayeHue Mpumep OnucaHue

0 SIG AA [Mpu3Hak Hayana naketa

1 ADDR 01 CeTeBoOW agpec ycTponcTea

2 !ADDR FE VIHBepcHOe 3Ha4YeHne ceTeBOro agpeca

3 CGRP 00 [pynna komaHa

4 CMD 00 VaeHTudunkaTop KoMaHgb!

5 LEN 07 Yuncno 6anT nocbinaembix JaHHbIX

6 DATA ‘T

7 DATA ‘E’

8 DATA ‘M

9 DATA

A DATA ‘1’

B DATA ‘0

C DATA ‘6’

D CS KoHTponbHas cymma (ononHeHue Ao Hyns)

MeHa.
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4 KOMAHAbI YHTEHUA U3 NAMATHU

4.1 YteHune namatn Tanmepa 128 6ant (komaHaa 0F02)

Mocblnika «BeAyLero» ycTpoicTea

Bant O603Ha4YeHue Mpumep OnucaHue

0 SIG 55 [MpusHak Havyana naketa

1 ADDR o1 CeTeBOW agpec Be4oOMOro yCTponcTea, KoTo-
poMy agpecyeTcs nakeT

2 IADDR FE VIHBepcHOe 3Ha4YeHne ceTeBoro agpeca

3 CGRP OF [pynna komaHg

4 CMD 02 YTteHve namsitn Tanmepa 128

5 LEN 02 Yucno 6anT nocbinaembix AaHHbIX (2)

6 TADDR 00 HavanbHbIn agpec B namat Tanmepa 128

7 TLEN 10 ,D,nnga cuntbiBaemoro 6noka gaHHbix (1..64
GawT)

8 CS KoHTporsbHas cymma (gononHeHne 4o Hynsi)

OTBeT «BEAOMOro» yCTpPOMCTBa
Baunt O603Ha4YeHue Mpumep OnucaHue

0 SIG AA [Mpu3Hak Hayana naketa

1 ADDR 01 CeTeBoOW agpec ycTponcTea

2 !ADDR FE VIHBepcHOe 3Ha4YeHne ceTeBOro agpeca

3 CGRP OF [pynna komaHa

4 CMD 02 YTteHne namsTu Tanvepa 128
Yucno 6anT nocbinaemMbix AaHHbIX (paBHO MO0

5 LEN 10
TLEN B nocbinke BegyLlero)

6 DATA [aHHble

DATA

5+LEN CS KoHTponbHas cymma (4ononHeHme Ao Hyns)

4.2 YteHue namaTtu Tammepa 2K 6anT (komaHga OF01)

MocblnKa «Beayllero» ycrpoicrsea

Baut O603Ha4YeHue Mpumep OnucaHue
0 SIG 55 [Mpu3Hak Havana naketa
1 ADDR o1 CeTeBoW agpec BeJOMOro yCTPONCTBa, KOTO-
poMy agpecyeTcs naket
2 !ADDR FE VIHBepcHoe 3Ha4YeHne ceTeBoro agpeca
3 CGRP OF pynna komaHg
4 CMD 01 YTteHuve namsatu Tanmepa 2K
5 LEN 03 Yucno 6anT nocbinaemblx gaHHbIX (3)
6 TADRH o1 Haqaanvbm anpec B NamATH Taiimepa 2K
(cTapiuni 6awT)
7 TADRL 80 Haqanbmim adpec B namaTu TaiiMepa 2K
(Mnagnii 6anT)
8 TLEN 40 ,El,nnga cunTbiBaeMoro 6rnoka aaHHbix (1..64
GanT)
CS KoHTponbHas cymma (4ononHeHne Ao Hynsi)
6 Ternnocdetynk TICMA-106(TOCMAPT). OnucaHue npoTokosia o6-
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OTBET «BeAOMOro» ycTpolicTBa

Bant O6o3HayeHue Mpumep OnucaHue
0 SIG AA [Mpu3Hak Havyana naketa
1 ADDR 01 CeTeBON agpec yCcTponcTea
2 'ADDR FE VIHBEpCHOE 3Ha4YeHMe ceTeBOro agpeca
3 CGRP OF pynna komaHg
4 CMD 01 YteHne namatm Tanvepa 2K
Yucno 6anT nocbinaemMbix A4aHHbIX (paBHO MO0
5 LEN 40
TLEN B nochbifke BegyLuero)
6 DATA [aHHble
DATA
5+LEN CS KoHTponbHas cymma (4ononHeHve Ao Hyns)

4.3 YteHune namatu Flash (komanpa OF03)

MocklNika «BeAyLero» ycTpoicTea

Bant 0O603Ha4YeHue Mpumep OnucaHue

0 SIG 55 [Mpu3Hak Hayana naketa

1 ADDR o1 CeTeBon agpec Be4OMOro yCTPONCTBa, KOTO-
poMy agpecyeTcsl nakeT

2 !ADDR FE VIHBepcHOe 3Ha4YeHne ceTeBOro agpeca

3 CGRP OF [pynna komaHa

4 CMD 03 MaeHTndurkaumsa ycTporcTaa

5 LEN 05 Yucno 6anT nocbinaemblx gaHHbIX (5)

6 TLEN 40 D,J'IE/IHa cunTbiBaeMoro 6rnoka AaHHbix (1..64
6anT)

7 FADR3 00 HatlaanbM appec B namsitn Flash (ctapun
6anT)

8 FADR2 01

9 FADR1 00

A FADRO 80 g:;fl)anbm agpec B namatu Flash (mnagwwi

B CS KoHTponbHas cymma (ononHeHve Ao Hyns)

OTBeT «BEAOMOro» yCcTponcTea
Bant O6o3HayeHue Mpumep OnucaHue

0 SIG AA [Mpu3Hak Hayana naketa

1 ADDR 01 CeTeBoMl agpec ycTporcTBa

2 !ADDR FE VIHBepcHOe 3Ha4YeHne ceTeBOro agpeca

3 CGRP OF pynna koMaHg

4 CMD 03 MaeHTndmkaTop KOMaHabl

5 LEN 40 Yucno 6anT nocbinaemMbix AaHHbIX (PaBHO MO0
TLEN B nocbinke BeayLlero)

6 DATA [aHHble

DATA

5+LEN CS KoHTponbHas cymma (GonosIHEHUe 40 Hynst)

MeHa.
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5 CTPYKTYPA OAHHbIX, XPAHALWKUXCA B MAMATU

TEMJOCYETYUKA

5.1 MNamaTtb Tanmepa 2K 6ant

Apnpec EAnHULbI
(HEX) Uma Tun OnucaHue N3MepeHMs
0000 systems C YMCIO CUCTEM
Twn cuctem (1...6)
BO3MOXHbI€ 3HAYEHWNSI TUMOB CXEM
0x00 - MNMopgaya
0x01 - ObpaTka
0x02 - MNMopaya + pacxogomep
0x04 - OByxnoto4Huk (OTKpbITas cu-
0001 | system_t Cll | crema) Y (OTkp
0x05 - Pacxogomep
0x06 - Maructpanb
0x07 - 'BC ¢ umpkynsauuen
0x08 - Tynukosass 'BC
0x09 - Temnepatypa
0007 sys_g clé] Oatumkn pacxoga no cuctemam (6uto-
Bble nons)
000D sys_t clé] [aTunkun Temnepatypbl Mo cuctemam
(6uToBbIE NONA)
OaTunkn gaBneHusi no cuctemam (6u-
0013 Sys_p clel TOBbIE MOSS)
0019 used g C Vcnonb3yemble AaTyvkun pacxoga
001A used_t C Mcnonb3yemble gaTt4ymku Temneparypbl
001B used p C Vicnonb3yemble OaTYMKn AaBrneHust
0024 tp F[8] MporpammupyemMble TeMnepaTyphbl °C
0044 dt_min Fi6] MuvHVMManbHasi pa3HOCTb TeMnepaTyp oC
no cuctemam
0074 pp F[8] [MporpammupyemMble gaBneHusi MMa
00DO0 Weight F[6] Bec nmnynsca
MakcumanbHoe 3HaveHue pacxoga
00F0 | g _max78 FI2L | (Gmas) aon pacxoﬂomepo‘; M3/4
MakcumanbHas YactoTa, nepBble ABa
0104 f max Fl6] anemMeHTa MaccuBa —vactota 7 n 8 KL
KaHana [orn. pacxofoMepoB, farnee
YyactoTa 3 no 6 kaHanoB pacxoga
MakcumanbHoe 3HayeHve pacxoaa
0134 | g_max FISL | (Gmax) P M3y
014C g_pent_max clé] YcTaHoBneHHoe 3HavyeHne Gmax B ey
npoLeHTax oT g_max
0152 Number L 3aBogckoit Homep npubopa
O6beM ycTaHOBNEHHON hreLl-naMsaTy
0168 FLASH_TYPE : 1F24 — 512K6, 1F25 — 1 M6
0172 net_num C Homep npubopa B ceTn
0200 tn F[7] Temnepatypa °C
0234 p_n F[7] [asnexve MMa
0280 gv_78 F[2] Pacxog 06bemMHbIN (gon. pacx.) M3/
0288 rashod v F[6] Pacxog 06beMHbIN ME/M
8 Ternnocdetynk TICMA-106(TOCMAPT). OnucaHue npoTokosia o6-
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Appec EpnHuubi
(HI‘E)X) Nma Twvn Onwucanue M3MepeHUs
02A0 rashod m F[6] Pacxog maccoBbil T/
02D0 fregan_v F[6] YacToTta Iy
02EE diam 1[6] [vnameTp KaHanoBs pacxoa MM
02FA diam78 I[2] [nameTp KaHanoB pacxoga 4on. pacx. MM
02EA comma clel I'Ipmae,u:eHHoe 4YK1CIO 3HaKOB rocre
3ansaToun
0300 Ivolume F[6] [MpomMeXyTo4YHbI 06bemM me
0318 volume L[6] O6bem M3
04DC Ivolume_78 F[2] [TpomeXyTo4YHbI 06bem Aon. pacx. me
04E4 volume_78 L[2] O6bem Jon. pacx. M3
0330 Imass F[6] [MpomexyToyHas macca T
0348 mass L[6] Macca T
0360 lenergy F[6] [MpomexyTouHas aHeprus MBT*4
0378 energy L[6] OHeprusa MBT*y
0390 lenergyall F O6Las NpoMexyTovHas aHeprus MBT*4
0394 energyall L O6was noTpebneHHas aHeprus MBT*y
Bpems paboTbl npubopa npu nogaH-
0400 time_wrkall L HOM nUTaHu cek
(BCe MHTerpaTopbl BPEMEH - ANNH-
Hoe Lenoe 6e3 3HaKa B CeKyHAax)
0404 time_wrk L[6] ggsm paboTtbl 1...6 cuctem 6e3 own- cex
041C time_e1 L[6] Bpems owmnbkm pacxon MeHblue My- cek
HVYMarnbHOro
0434 time_e2 L{6] Bpemsi ownbku pacxoq 6onbLue Mak- cex
CUMMasibHOro
044C time_e3 L[6] Bpems ownbkm PasHOCTL Temnepatyp cek
MeHbLUEe MUHUManbHOW
0464 time_e4 L[6] Bpewmsi oumbku TexHnyeckas Heuc- cek
npaBHOCTb
0482 rtc_ss_2k BCD Tekywee Bpems - CekyHabl
0483 rtc_mm_2k BCD Tekyuwee Bpemsi - MUHYTbI
0484 rtc_hh_2k BCD Tekywee Bpems - Yacbl
0485 rtc_dm_2k BCD Tekywee Bpems - [leHb mecsua
0486 rtc_my 2k BCD Tekyulee Bpems - Mecsl roga
0487 rtc_yc 2k BCD Tekywee Bpems - log
0488 rshm C[6] MpuBsizka pacxogoMepoB K cucteMam
. YCTaHOBMNEHHbIN MUHMMASbHBIN pac-
04BE g_pcnt_min C[6] xon (*0.05% ot g_max) P M3/
04F4 adr_hour L AJpec 4acoBoWn 3anucu, koTopas oy- M. pvM. 3
[€eT 3anucaHa criegyloLien
04F8 adr_day L Agpec cyTo4yHou 3anucu “---*
04FC adr_month L AJpec 3anucu Ha oT4eTHyto gaty “---*

Mpumevanus:
1. Bce uucna, saHumatowme Gonee 1 Gaita, xpaHsSTCS B NaMsiTu TennocyeTymka B popmate Motorola (MSB-

>LSB), To ecTb Ans npeobpa3oBaHns 3TUX Yucen B popmart Intel, npumeHsiemblii B PC-COBMECTUMbIX KOMMb-
toTepax, Heo6xoaMMO NOMEHSTb NopsAok 6anT Ha obpaTHbIN, cM. N.7.
Tunbl aaHHeix: F — float (4 6aita); L — long (4 6aiTa); | — Int (2 6aiiTa); C — Char (1 6ait); BCD — yucno B
[ABOWNYHO-AECATUHHOM Kopae
[nsa nonyyeHus agpeca cnegytollel 3anucu B namstu Flash Heobxoanmo BbldecTb U3 3HaveHwin adr_hour,
adr_day, adr_month 200000h

MeHa.
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5.2 MNamaTtb Flash

B namaTtu Flash xpaHUTCS apxuB, COCTOSILLMIA N3 OAHOTUMHBIX 3anu-
cen pasamepom 384 6aiT cneayowen CTpyKTypbl:

EovHuub!
Anpec Uma Tun OnucaHue n3mepe-
(HEX)
HUs
0000 hour BCD | Yac
0001 day BCD | [OeHb
0002 month BCD | Mecsy
0003 year BCD | log
0004 Ivolume F[6] | NMpoMexXyTo4HbIN 06beM me
001C | volume L[6] | O6bem M3
0034 Imass F[6] | NMpomexyTo4yHas macca T
004C mass L[6] | Macca T
0064 lenergy F[6] | MNpomexyToyHas aHeprus MBT*4
007C energy L[6] | MoTpebneHHasn aHeprus MBT*y
0094 lenergyall F O6Lwas  npoMexyTo4YHas aHeprus MBT*4
0098 energyall L Obwas noTpebneHHas aHeprusi MBT*y
009C time_wrkall L Bpems paboTbl npubopa npy nogaHHoOM cek
nuTaHnm
. Bpemsi paboTkl cucteM 6e3 owmnbok, Bpems
00AO time_wrk L[6] HAPABOTKA cek
00B8 time el L[6] | Pacxog meHbLle MUHUMaIbHOro ceK
00DO0 time_e2 L[6] | Pacxog 6onblue MakcumanbHOro ceK
00ES time_e3 L[] Pa3HOCTvb TemnepaTtyp MeHblUe MUHU- cex
MarnbHOW
0100 time_e4 L[6] | TexHuyeckas HEMCNPaBHOCTb CeK
0118 comma C[6] | MNpvBoASLIMIA KOIDULMEHT
011E mt F[7] | Temnepatypa °C
013A mp F[6] | OaBnexune Ma
0152 volume._dop._| Fi2] MpomexyTouHbIi 06 beM ABYX AOMNONHW- v/
TernbHbIX PacXo4oOMepPOB
015A volume_dop_h | F[2] 32;:3 ABYX [IONOSNTHUTENbHbIX pacxoao- v/
Owunbkm no cucTemMam, 3Ha4YeHus oTaenbHbIX 6uToB:
0-G1<min
1-G2<min
2-G1 > max
016A error C[6] | 3-G2>max
4 - dt <min
5 - TexHu4eckas HencnpaBHOCTb KaHana TemnepaTtypbl
6 - TexHUYeckas HencnpaBHOCTb KaHana gaBneHuns
7 — BbIK/OYEHWE NMUTAHUS
0x175 | pred _hh BCD | Yac (npegblgywias gata)
0x176 | pred_dm BCD | [eHb (npegblgyluas garta)
0x177 | pred_my BCD | Mecsu (npegbigylias garta)
0x178 | pred_yc BCD | lNog (npepplgywias garta)
Ox17E | checksum ﬁ;);ITpOJ'IbHaﬂ CcyMMa (OOomnonHeHne Ao Hy-
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CyTo4Has 3anucb AenaeTcd B NonHoYyb. MecsAyHasa 3anuce AenaeTcs
Ha OTYETHOE 4YMUCNo, 3a4aHHOE ONepaTopoM B 06Lwmx HaCTpOVIKaX TEen-

NOoCHETYNKa

Onsa BapuaHTa ¢ dnew-namatbio 512 Kb6anT 3anmncm pacnpeaeneHsl
B alpeCHOM MpOCTpaHCTBE NaMsaTh cneayowmm obpasom:

Ne 3anucu AapecHoe NpocTpaHCTBO OnucaHue

0-863 00000000 — 00050FFF Yacosble 3anucu (864)

864 - 1231 00051000 — 000737FF CyTouHble 3anucK (368)

1232 - 1359 00073800 — 0007EFFF 3anuncu Ha oT4yeTHyto gaty (128)

Ons BapuaHTa c dnew-namMatbio 1

M6anT 3anucu pacnpeneneHsl B

aApeCcHOM NPOCTPaAHCTBE MaMATU cneayowmnm o6pasom:

Ne 3anucu AnpecHoe NpocTpaHCTBO OnucaHue

0-1727 00000000 — 000ALFFF Yacosble 3anucu (1728)

1728 - 2463 000A2000 — O00E6FFF CyTouHble 3anucu (736)

2464 - 2719 000E7000 — 000FEFFF 3anuncu Ha oT4eTHyto gaty (256)

5.3 MNamaTtb Tanmepa 128 6ant

EAnHULbI
Appec A L
Nma Tun Onucanue usmepe-
(HEX)
HUs

00 second BCD | Tekyliee BpeMsi, CEKyHAbI
02 minute BCD | Tekyllee Bpemsi, MUHYThI
04 hour BCD | Tekyliee Bpems, Yacbl
07 day BCD | Tekyulaa gata, AeHb
08 month BCD | Tekywas gata, mecsu
09 year BCD | Tekyuwlas gata, rog

TeKyu.Lme owmnbkn no cucTemam,; 3Ha4YeHust OTAesbHbIX

6uToB:

0-G1<min

1-G2<min

2-G1>max
20 errors Cl6] | 5-G2>max

4 - dt<min

5 - TexHu4eckas HEeNCnpaBHOCTb KaHana temnepaTtypbl

6 - TexHu4eckas HencnpaBHOCTb KaHana AasfieHnsa

7 — BbIKINOYEHWE NUTaHnsa
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6 SAMEYAHUA MO PACLLUN®POBKE APXMBA

6.1 OnpegeneHue KOHdUrypawuum npudéopa

6.1.1 Yncno cucrtem - 6ant systems no agpecy 0000 n3 namsatu
Tarimepa 2K 6ant (manee - T2K), MOXeT NMpMHMMaTb 3HayeHus oT 1
Ao 6;

6.1.2 Tn Kaxaon M3 CUCTEM onpeaensieTcs rnpu noMoLLM 3Haye-
HMI MaccuBa system_t (agpec 0001 B T2K), pacwundpoBka 3HaAYEHUN
AaHa B Tabnuue;

6.1.3 Ucnonb3yeMble B KaXaoh M3 CUCTEM KaHanbl pacxoaa, AaB-
JIeHns U TeMnepaTypbl ONpeaensTca NyTeM aHanamsa 6uToB B COOT-
BETCTBYHOLMX 3NEeMeHTax MaccuMBoB Sys_g, sys_t u sys_p (Mpumep:
3HauyeHune 05h nnn 00000101b o3HauvaeT, 4TO MCNoNbL3YHTCA 1-1 1 3-1
KaHanbl);

6.1.4 3HaueHns Gmin U Gmax (MeTponormyeckme) XpaHsTCsa noka-
HajlbHO, T.€. B Ka4yeCcTBe MHAEeKCa Maccmea g_min mam g_max Heobxo-
Avmo 6paTb He HOMep CUCTeMbl, @ HOMep COOTBETCTBYIOLLEro KaHana
pacxona B CUCTEME;

6.1.5 YctaHoBneHHble B npnbope 3Ha4YeHUs Gmin.yer. U Gmax yer. Bbl-
YMCNAKTCA cnegyrowmm obpasom:

Gmax.yCT. = Gmax * Gymax * 0.01, rae Gomax — 3HA4YEHNE dNeMeH-
Ta MaccuBa g_pcnt_max Ansi COOTBETCTBYHOLLErO KaHana
pacxona

n
Gninyer. = Gmax * Goemin * 0.0005, rae Gosmin — 3Ha4YeHWe ane-
MeHTa Maccuea g_pcnt_min Ansi COOTBETCTBYIOLLENO KaHana
pacxoaa;
Gmin.ycr. — €CIN pacxo, MeHbLUe 3TOro 3Ha4YeHus, TO ycTaHaB-
nuBaeTcsa owmnbka 1;
Gmax.ycr. — €CINU pacxof, 6onbLue 3TOro 3HaYeHus!, TO ycTaHaB-
nvBaeTcs owmnbka 2;

6.1.6 3HaueHMs pumaMeTpa YCAOBHOro npoxoga dy Mo KaHanam
XpaHsTca B Mmaccuse diam;

6.1.7 3HauyeHMss MMHUMaNbHOW pa3HOCTK TeMmnepaTtyp Atmin 0O CuU-
cTeMaM XpaHsATcs B MaccuBe dt_min;

6.1.8 Tun pgatumkoB pacxoga (4acTOTHblE WMIN UMMYJbCHbIE) MOX-
HO onpeaenuTb NO 3HayeHuto 6anTa used_g;

6.2 PacwmndpoBka TeKyLMX NOKa3aHMN TennocyeTynka

6.2.1 Jata ” BpeMsa XpaHATCAS B [ABOUYHO-AECATUYHOM KoAe,
HaunHas c agpeca 0482 (cekyHabl) M 3akaHuuBas agpecom 0487
(roa):

MpumMep: Lenoyka wecTHaguaTepuyHbix 3HadeHun 33 15 14 02 03 16 pac-
wmndposbiBaeTcs kak 14 4. 15 muH. 33 cek. 2 mapTa 2016 roaa;
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6.2.2 3Ha4yeHns MHTerpaTopoB HAKOMJIEHHOW 3Heprmn Q paccum-
TbiBAlOTCA creayowmm obpa3om:

Q =(Qn + QL) / ko, rae Qu 1 QL - 3Ha4YEHNsT AIEMEHTOB MacCUBOB
energy 1 lenergy Ans cOOTBETCTBYIOLLErO KaHana, ko - NpuBoAsALWMiA Ko-
acbpuLmneHT, onpeaensieMbli Mo 3HAYEHMIO ANEMEHTa MaccuBa comma
ANs COOTBETCTBYIOLLEro kaHana:

comma Ko
6 100000
5 10000
4 1000

3 100
2

i

10
pyroe 3HayeHve 1

6.2.3 3Ha4yeHns MHTerpaTopoB MacCbl U obbemMa pacCUUTbLIBAOTCA
aHanornyHo sHeprum (Heobxoammo 6paTb 3HAYEHUS 3/1EMEHTOB Mac-
CMBOB mass M Imass B cnydae maccol, volume u Ivolume B cnyuae
obbema), 3a WUCKIOYEHMEM TOro, YTO NpuUBOAAWMN KO3 DUUMEHT ky
onpeaenseTcsa cneayowmm obpasom:

comma Ko

5 1000
4 100
3 10
[pyroe 3HayeHve 1

6.2.4 3HauyeHus TemnepaTyp W AaBNEHUI ANs COOTBETCTBYHOLWMX
KaHanos 6epyTcs M3 MaccmeoB t_N M p_N COOTBETCTBEHHO.

6.2.5 Tekywme ownbkm No CUCTEMaAM XpPaHATCA B NamMaTu TaliMepa
128 (maccuB errors)

6.2.6 IHTerpaTtopbl BpeMeHM HapaboTkm (B cekyHAax), a Takxke
BpeMeH paboTbl Nnpnbopa B HELWUTATHOM peXuMe XpaHATCA N0 CMcTemMam
B MaccuBax time_wrk, time_el, time_e2, time_e3, time_e4; uHTerpa-
Top obuwero BpeMeHn paboTbl Npubopa Mpu BKAOYEHHOM MNUTAHUK
XpaHuUTCcs B nepemeHHon time_wrkall.

6.3 PacwumndpoBka apxmBa

6.3.1 Jata »n BpeMs CO3[4aHMA 3anucU XpPaHATCA B [ABOUYHO-
OEecAaTUYHOM Kohe, HauumHasa co cmeweHmss 0000 (yac) m 3akaHumBas
cmeweHnem 0003 (roa)

Mpumep: 08 20 03 15 — 20 mapTa 2015r. 08:00;
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6.3.2 [lata n BpeM4, 3a KOTOpble NMpOnU3BOAMTCA 3arnnCb, XPaHATCS
B ABOMYHO-AECATUYHOM KoAe, HaumHasi co cmeweHumss 0175 (uac) um
3aKaHuuBas cMmeleHmnem 0178 (roa)

Mpumep: 07 20 03 15 — 20 mapTa 2015r. 07:00;

6.3.3 PacyeT nHTErpaTtopoB HaAKOM/EHHOM 3Heprum Q aHanornyeH
pacuyeTy AN TeKywmx nokasaHuih (cMm. n. 6.2.2), maccusbl lenergy wm
energy Haxoasatcs B 3anucu no cMmeweHuto 0064 u 007C cooTBeT-
CTBEHHO; 3Ha4YeHMs comma HaxoAaaTcsa no cmeweHuto 0118;

6.3.4 3HayeHnss WMHTerpaTopoB MacCbl M ob6beMa BbINOMHATCA
BblLLEONMCAHHbIM 0bpa3om (cM. n. 6.2.3);

6.3.5 3HaueHns TemnepaTyp M AaBAEHWN AN COOTBETCTBYHOLMX
KaHanoB 6epyTcs M3 MaccnBoB mt M Mp COOTBETCTBEHHO;

6.3.6 3HayeHns WHTerpaTopoB BpeMeH MOoNy4yaltT aHaJ0rM4yHo
n.5.2.5;

6.3.7 OwnbkM No_cucrtemaM 3a TeKyWMin 4Yac nonydvarT nyTem
aHanusa COOTBETCTBYIOWMNX 3/1EMEHTOB MaccuBa error (pacwundposka
3HaYeHUI OTAENbHbIX BUTOB NpUBeAEHbI B Tabnuue).

7 ®OPMATbI YHACEN

Pacwundposka ncnonbsyembix hopmMaToB YMCen:

Yucio B KOMITb-
Tun Obosuauenue Yucno Yucno Yucno B Temo- toTepe
HHBIX B OITHCAHIH GaﬁT JACCATUYIHOC CUCTYHKE
na IPOTOKONA Crap- | Mmag
i mui
Char C 1 170 OXAA - -
Int I 2 21827 0x55.43 0x43 0x55
Iong L 4 21827345 0x01.4D.0F.11 0x11.0F.4D.01
float F 4 21827345 0x4B.A6.87.88 0x88.87.A6.4B
Mo>HO BOCnonb3oBaTbcs nporpammon BCONV32.exe.
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Bonpockl No npoTtokonaM nNpnbopos BCeraa CoXxHbl U no TenedoHy
WNU MeCeHAXepy Ha NeTy He pelwaloTcs, cneunanucrtam Tpebyetcs
BpeMs. [103TOMy BOMpocbl POpPMYyANUpyMUTE MUCbMEHHO W MpUCbIIanTe
oduuUnanbHbIM NMCbMOM MO aKCy Ha UMSA AMPeKTopa NpeanpuUsaTUS.

Apnpec npeanpuatusa-nsrotToeutens tennocyetdmka TOCMA-106:

000 «3JHeprocbeperarowasa komnaHma «TIM»
00O HN® "TAM-npubop"

Poccuickasa ®epgepaumsa

111020, r.MockBa, yn.CtopoxeBas, a.4, cTp.3
Ten.: (495) 730-57-12, 980-25-16, 980-12-27,
234-30-85, 234-30-86, 234-30-87

e-mail: ekotem@tem-pribor.com

web: http://www.tem-pribor.com
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