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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

Hacrosiimee pykoBoacTBo mo skcrutyaranuu (PD) pacmpocTpaHsieTcs Ha pacxoIoMeEpPhI-CUETUNKHU
raza yabrpa3BykoBbie Turbo Flow UFG-H (manee — pacxomomep) u mpeaHa3HA4YeHO Ui 00CCIICUCHUS
MPaBWIBHON SKCIUTyaTalliM pacXoAoMepa, O3HAKOMIIEHHS C €ro KOHCTPYKLUHEH, HM3y4eHHs MpaBuil
AKCILTyaTalliy, a TAK)Ke MOHTaXka | IMyCcKa IMPU BBOJE B IKCIUTyaTaIUIO.

Pacxonomep coorBercTByeT TpeboBanusim TY 4213-012-70670506-2013.

K MOHTaxy u OOCITYy>KHBaHHIO U3JICNIUS JIOMYCKAIOTCS JIMIIA, O3HAKOMIICHHBIC ¢ HacTosimuM PO u
MMEIOIIHE KBATU(UKAITMOHHYIO TPYIITY IO 00CITYKUBAHUIO 3JIEKTPOYCTaHOBOK He Huxe |11

[IpeanpusiTe-U3roTOBUTENb OCTABJISIET 3a COOOW MPaBO BHOCUTH B KOHCTPYKIIMIO pacxoioMepa
M3MEHEHUS! HeTIPUHIMIMAILHOTO XapaKTepa, He BIUSAIOIINE Ha €r0 METPOJIOTMYECKUE XapaKTePUCTUKU U
(GyHKIHOHATBHBIE BO3MOXKHOCTH, 0€3 OTPaKEHUS X B HACTOSIIEM PYKOBOJCTBE IO IKCILTyaTaIlHH.

OcuoBubM 1O mas pabotel ¢ pacxomomepom sieisercs 110 "APM "UFG Viewer", a mius paboTsl
nocpezactsom teaemerpun — [10 "JTOHTEJI".

B nannom PO npuMeHeHs! cieayrolye ycaoBHble 0003HaUCHMSL:

AKDB — akkymynstopHas Garapes;

APY — aBTOMaTHuecKas peryl1mpoBKa yCHIICHUS,

AIIK — annmapaTHO-ITpOrpaMMHBIN KOMIIIEKC;

ACYTII — aBTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABJIEHUS TEXHOJIOTHYECKUM IIPOLECCOM;

bb — GaTtapeiinbiii 0J10K;

BIIN BepxHwuii mpeaen u3MepeHuit;

BP — Beruncnurens pacxona;

BT — BBIHOCHOM TepMUHA;

JIJI — 1aT4YnK JaBJICHMUS,

KKU — 5xMIKOKpUCTAIIIMYECKUHA HHINKATOP;

UT — u3MepuTenbHbIi TPyOOIIPOBO

KHIIuA — KOHTpOIbHO-U3MEPUTEIbHBIE TPUOOPHI U ABTOMATHUKA;

HC — memrratHas cutyauus;

IT/I — mpeoOpa3oBarenb JaBlIeHUS;

[13Y — nocTostHHOE 3alTOMHUHAIOIIEE YCTPOICTBO;

ITO — nporpammHoOe obecreyeHue;

[1IT — nepBuuHBIA peoOpa3oBaTelib;

I1T — npeobpazoBarenb TeMIepaTyphl;

I[TYUT — npsaMoIMHEHHBIN y4acTOK H3MEPUTEIBHOTO TPYOOIpOBO/Ia;

PO — pykoBOJCTBO 1O 3KCIUTyaTalluH;

PIII — pacxogomepHBlii mkad;

PIII ¢ IIK — pacxoiomepHbIii mkag Ha 6a3e MPOMBIIUIEHHOTO KOMITBIOTEPA;

CH — cpeacTBo u3MepeHus;

TO — TexHnyeckoe 00CITyKUBAHUE;

TTIO — TexXHONIOTHYECKOE MPOTPAMMHOE 00eCTIeUeHHUE;

VIIP — ynapTpa3ByKoBOil MpeoOpazoBaTeib pacxo/a;

YOII - yctpoiicTBO (hOpMUPOBAHHS TOTOKA;

OBM — 351€KTpOHHO-BBIYUCIINTENBHAS MAIINHA,

OB — aneKTpoHHBIN 6JI0K;

D@ — skpanHas popma.
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

1 Onucanue u padora
11 Ha3znauenne
1.1.1  Pacxomomepbl — cueT4yWku Ta3a yiabrpasBykoBeie Turbo Flow UFG-H (mamee —

pacxofoMephbl) IMpeAHa3HAuYeHbl i1 U3MEpeHHil 00beMHOro pacxoia W oObema rasa mnpu paboyux
YCIIOBUSX W BBIYHCICHUN 00BEMHOTO pacxojia U 00beMa ra3a, IPUBEICHHOTO K CTaHJAPTHBIM yCIOBUSM,
a TaKXe JIJIs BBIUMCICHUI MacCOBOTO pacxo/ia M Macchl Ia30B, B TOM YHKCJIE IPUPOAHOTO rasa.

1.1.2  Pacxomomepbl 00€CTICYMBAIOT BBIITOJIHEHUE CICAYIOMNX PYHKIINNA:

- U3MepeHHe OOBEMHOro pacxoja B pabOyuxX YCJIOBHSX M BBIYUCIEHHE 00bEeMa, 0OBEMHOIO
pacxona u obObema rasza, NPUBEACHHOTO K CTaHAAPTHBIM YCIOBHUSM, a TaKXKe BBIYMCICHHE MacCOBOTO
pacxo/ia u Macchl ra3oB;

- apXMBHPOBAaHWE B JHEPrOHE3aBUCHMOI NaMsITH M BBIBOJ Ha IOKa3bIBAIOLIEE YCTPOHCTBO
pe3yJNbTaTOB HM3MEPEHUH U BBIUMCICHHH 00beMa, pacxoja, TEeMIIepaTypbl, JaBJIEHUS, IUJIOTHOCTH,
apXMBOB COOBITUH U apaMeTPOB () YHKIIMOHUPOBAHUS;

- BBEJICHHE U PErHCTPAIMIO 3HAYCHUH YCIIOBHO-TTIOCTOSIHHBIX BEJMYUH;

- 3aIUTY OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIIA K TapaMETPU3ALUH U apXHBaM;

- Iepeiayy U3MEpPEHHBIX JaHHBIX, TapaMeTPOB HACTPONKU U apXUBHOW MH(POpPMAIIUK;

- pa3zierieHre ¥ OTPaHUYCHUE HANPSDKEHUS M TOKA B UCKPOOE30IMaCHBIX IETISIX;

- TMArHOCTHYECKYIO (DYHKIIMIO pacueTa MIOTHOCTH.

Pacxomomepsl 00ecTieYBarOT HHAMKAINIO CIEAYIONINX MapaMeTpPOB:

- K03 HUIIMEHTA CKUMAEMOCTH;

- TEKYIIETo 3HaYeHUst 00BEMHOTO pacxo/ia rasa;

- TeKYIIIEeTo 3HaueHus1 00bEMHOT0 pacxo/ia ra3a, IpUBEICHHOTO K CTAaHIAPTHBIM YCIOBUSIM;

- TEKYIIETO 3HAYEHHSI TEMIIEPaTypbl H3MEPSIEMOH CpeJibl;

- TEKYIIEro 3HAUYCHHUS JaBJICHUS U3MEPSEMO Cpeabl;

- TEKYIIETO 3HAYEHHsI CKOPOCTH MTOTOKA U3MEPSIEMOI Cpeibl;

- TEKYIIIETO 3HAUEHHUsI CKOPOCTH 3BYKa;

- TEKYIETO 3HAYEHHsI HAKOTIEHHOTO 00beMa ra3a, IpUBEICHHOTO K CTAHJAPTHBIM YCIIOBHSIM;

- TEKYIIIET0 3HaU€HHUsI MAaCCOBOT'0 Pacxo/ia rasa,

- TEKYIIETO 3HAYEHHsI IUIOTHOCTH Ta3a;

- TeKYIIIETO 3HaUeHUs TIIOTHOCTH Ta3a MPHU CTAHJIAPTHHIX YCIOBUSIX;

- TEKYIIUX apaMeTPOB JaThl U BPEMEHHU;

- CyMMapHOro oomema, Macchl U oObeMa Trasa, MPHUBEICHHOIO K CTaHIAAPTHBIM YCIOBUSM 32
YCTaHOBJICHHbIE MHTEPBaJIbl BpEMEHU (CYTKH);

- CYMMAapHOro HaKoOIIJIEHHOTO pabouero oObema, Macchl M 00beMa Trasa, NMPHUBEIEHHOIO K
CTaHJAPTHBIM YCIIOBUSIM;

- MapaMeTpoB (PYHKIIMOHUPOBAHUS PACXOI0MEDPA.

1.1.3  Pacxomomepsr Turbo Flow UFG-H onmmoHanbHO MOTYT OBITH OCHANIEHBI BCTPOCHHBIM
3aMOpPHBIM KJIATTaHOM.

B pacxomomepax mpemrycMOTpEHbI:

- aBTOMAaTH4YecKas CaMOJMAarHOCTMKa W TPOBEPKAa HYIEBBIX M KOHTPOJBHBIX 3HAYCHHM
U3MEPSEMBIX BEJIMYNH;

- BO3MOKHOCTh MU3MEPEHUI pacxo/ia raza B MPsIMOM M B 0OpaTHOM HampaBlieHUU (PEBEPCUBHBIM
pEeXUM);

1.1.4  Pacxomomep 00OpylOBaH YacCTOTHO/UMITYJBCHBIM BBIXOJIOM, IU(POBBIM HHTep(eiicom
RS-485, 6ecnipoBoaubiM nnTepdeiicom Bluetooth u NB-IOT-monemom (1o 3akasy).
NB-10T —monem npeana3HaueH 17 YIAIEHHOTO CheMa JIaHHBIX U3 pacxooMepa.

6 OOO HIIO "TypoyaentHocts — JOH™



PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

1.2 YerpoiicTBo u padora

121  ®OyHKuMoHaIbHAS cXeMa U MHTepQenc MoIb30BaTes

OyHKIMOHATBHAS cxema pacxogomepa — Pucynok 1.1. B coctaB pacxogomepa BXOIST
npeoOpazoBaTeNiu U JAaTYUKH H3MEpsieMbIX (U3WYECKUX BelIHuuH, Db, cpeacTBa B3aMMOAEUCTBUS C
OIIepaTopoM.

ONEeKTPOHHbIN GFIOK

- MHOUKaUNA TEKYLLNX U3MEPUTENBHbIX
napameTpoB Ha akpaHe XXKU;

- BeleHne nsamepuTenbHoro apxuea ( B
3aBUCMMOCTM OT UCMOJTHEHNS);

- o6bMeH gaHHbIMW MO NPOBOAHbLIM U
6ecnpoBoaHbIM NHTEpPdENcaMm;

- (hopmupoBaHmne NUTaOLWLMX HANPSXKEHUN s
nnat 1.

A

YacTOTHBIN/MMNYNbCHBIN BbiXxoA 1

> Yn bTPa3BYKOBbIE AAaTHUKUN

MNpeobpa3oBaTenb TemMnepaTypbl

A\ 4

- 0bpaboTka NepBNYHON N3MEPUTESNBHOM
MHOpMaLMK;

- U3MepeHMne TekyLLero pacxoaa (Temnepartypbl U
OaBneHuns);

Y

MpeoGpasoBaTens AaBrneHUs

OneMeHT nuTaHus ans
N3MepUTENBLHOW YacTu pacxogomMepa

Y

OnemeHT NuTaHnsa paboTbl CBS3N U
KnanaHa

A\ 4

Pucynok 1.1 — @yHkuuoHaJbHAs cXeMa pacxoaoMepa

W3meputenbHas nHpopMaus oT YIbTPa3BYKOBBIX JaTYMKOB, MpeoOpa3oBaTesiell TeMIepaTypsl U
naBneHust noctynaer B Db 00paboTku mepBUYHOM M3MepHUTeNnbHOM uHpopManuu. Db ocymiecTBiuseT
U3MEpEHHE TEKYIIEro pacxoja, TeMIepaTypbl U JaBlIEeHUs raza. Pe3ynbrarbl U3MepeHuil nepenarTcs B
BP.

Wurepdeiic monp3oBarens peann3oBaH Ha Oa3e mpoTokosioB U kaHanoB cs3u NB-10T , Bluetooth,
RS-485 u T1O Bepxnero ypoBHus, yctaHoBieHHoro Ha [IK. C ux moMomipi0 BBINOJHSETCS MPOCMOTP U
pacmeyarka HW3MEpPHUTENbHOTO apXuBa U apxuBa COOBITHM, H3MEHEHHME COCTaBa Ta3a, H3MEHEHHE
HAaCTPOEUHBIX MapaMeTpoB, a TaKKe BHU3yaJH3alMsd W3MEPUTENbHBIX JaHHBIX W MapaMeTpoB
CaMOJIMarHOCTHKHU B ynoOHOH (opme.

BzaumozeiictBie ¢ omepatopoM ocymiecTBisiercst nocpenctsom Bluetooth mepconambrOro
KOMITbIOTEpa (HOYyTOYKa) C KOHBEPTEPOM.
1.2.2  IlpuHUMIIBI U3MEPEHUI

I/ISMepeHI/IH OCHOBAHBI Ha HAXO0XJIACHUHW Pa3HOCTH BPEMCH IIPOXOKIACHUA YIbBTPAa3BYKOBOTO
UMITYJIbCa, HAMPABICHHOTO BJOJb IOTOKA ra3a W TNPOTUB Hero. l3mepeHHas pa3HOCTh BPEMEH,
NPOTMOPIMOHAIbHAS CKOPOCTH MOTOKA, peo0pasyeTcs B 3HaYEHHE 00bEMHOTO pacxojia rasa.

Yactora ompoca VY3JI HacTpamBaeTcs B TEPBUYHBIX HACTPOMKAaxX pacxomoMepa Ha
NPEeIIpPUITUN - U3TOTOBUTENE MPH BhIITycke mpubopa. MHdopMarus o nepBHUHBIX HACTPOUKAX AOCTYIHA
¢ nomorsro ITO "UFG Viewer".

1.2.3  OcHOBBI yIIBTPa3ByKOBOTO METOJIa H3MEPEHUH

PaCCMOTpI/IM OCHOBHBIC MaTCMaTH4CCKUC (bOpMy'J'IBI, PCaIN30BaHHBIC B paCXOoaA0MEPE.

00O HIIO "TypOyaentHocts — IOH" 7



Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

Bpewms pacripocTpaHeHus 3ByKa B HalIPaBJICHUH MOTOKA

L

r
ctv-cosg

tA-E ==

rae L — paccrosiHue mexay AaTuvkamu (JJIMHA X0J1a J1y4a), M;
¢ — CKOpOCTb 3BYyKa, M/C;

V — CKOpPOCTh TIOTOKA, M/C;

@ — Yol MeXly aKyCTHYSCKHM JIy4OM M HarpasiieHreM rnotoka (Pucynok 1.2).

IV -

N

N “hy)’ f;\ ‘R

Pucynok 1.2 — U3mMepeHne CKOPpOCTH MOTOKA

Bpewms pacripoctpaneHus 3ByKa MPOTUB MOTOKA

CKOpOCTb IIOTOKa

L 1 1
v=—"T|———)
E'GGSQC' tAB tEA

OObeMHBII pacxof] raza B pabouuX yCIOBUSIX

Q =5,
rae S — momta e nonepednoro cedenns YIIP, m2,

OOBeMHBIH pacxo]l ra3a B CTaHAAPTHBIX YCIOBUSAX

Q=K Q=2-0,=72 10
rae Kc — ko3 guirienT npuBeieHns K CTaHAAPTHBIM YCIOBUSIM;
— IIIOTHOCTb Ta3a, KI/MS;
e — TUIOTHOCTD Ta3a MPHU CTaHJAPTHBIX YCIOBHSIX;
P — abGcomoTHOe naBnenue raza, Mlla;
P. — crannaptaoe nasnenue raza, 0,1013 Mlla;
T — Temneparypa rasa, °C;
T. — craHfapTHas Temmeparypa rasa, 20 C;
K — ko3¢ dunmeHT c:kuMaeMoCTH ra3a (3aBHUCHT OT COCTaBa rasa).

CKOpoOCTB 3ByKa B rase:

c:

b | b=

(Gt

(1.1)

(1.2)

(1.3)

(1.4)

(15)

(1.6)

TeOpeTI/IquKaﬂ CKOPOCTH 3BYKa MOKCT OBITh MOJIy4€Ha UCXOAs U3 COCTAaBa raida, €ro TCMIICpaTrypbl
N JaBJICHHUA. Ora TECOPECTUUCCKAsd CKOPOCTh 3BYKa OOJI’KHA OBITh NICHTHYHA I/ISMepeHHOﬁ CKOpPOCTH.

Takum o6pa30M, CKOPOCTB 3BYKa NACT XOPOUIYHO BO3MOKHOCTD JJISTI ATUATHOCTUKU pa6OTBI CUCTCMBEI.

1.2.4  TlpuHOWT U3MEPEHHS BPEMEHH MPOJIETa YIBTPa3ByKOBOTO MMITYIbCA

8 OOO HIIO "TypoyaentHocts — JOH™



PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

[locne momaum Ha nepenaroluii Y3 [NaT4MK HMMIYIbCa HANpPSDKEHUS JJIUTENBHOCTBIO PaBHOM
IIOJIOBUHE TMEPUOAA PE30HAHCHBIX KOJIeOaHuH naTunka, popMupyeTcs NpOCTPAHCTBEHHAs 3BYKOBasi BOJIHA
B HaIIPaBJICHUU IIPUEMHOIO aT4YMKA.

[IpuHSTHIA TPUEMHBIM JATYMKOM U3MEPUTEIIbHBIA CUTHAI HMEET CIOKHYIO (hopMy, 00pa3oBaHHYIO
CIIOKCHHEM JIByX TapMOHHMYCCKUX KOJICOAHUH C OJM3KMMH YaCcTOTAMH M Pa3HBIMU aMIUIUTYIAMH.
TunoBoi BHI OCIHJUIOTPAMMBI W3MEPHUTEIBHOIO CHUTHAJNA, MOJYYCHHON Ha BBIXOIAC MPEIBAPHTEILHOIO
yeunurenst (Pucynok 1.3).

&+

—)

M 25005 CHZ &

Pucynok 1.3 — TunoBoii Bu 0cHM1I0IpaMMBbl H3MEPUTEIHLHOIO CUTHAIA

Jlis mu3MepeHus BpeMEHU MpoXOokAeHHs Y3 KojeOaHUN BBIMOJHAETCS MajbHEilllee YCUICHHE
CHUTHAJIa ¥ BBLICISCTCA TNEpBbIi WH(POPMALMOHHBIA HWMIYJIbC C aMIUIMTYIOW OONbIIEH ypOBHS
KOMITapupoBaHus (MMOJOBUHBI Hanpspkenuss nutanus) (Pucynok 1.4). TMomsipHOCTh MH(DOPMAITHOHHOTO
UMITYJIbCA MOXKET OBITh KaK IOJIOKUTEIBHOM, TaK U OTPHULIATEIILHOM.

+

| N3mepuTeneHBIA MMNYNBC I

I
W""\J YpoBeHb KOMNApUpoBaHUA

25,005 CH2 &
Pucynok 1.4 — CuraaJ ¢ BbIX04a OKOHEYHOI0 YCHJIUTeJIsA
3a BpEMs IMPOJICTa UMITYJIbCAa NMPUHHUMACTCA MHTCPBAJl BPEMCHHU MCKAY BBICTPCIOM U MOMCHTOM
cpabarbIBaHUs KOMIIapaTopa.

1.2.5  AproMarnyeckas perylIupOBKa YCUICHUS

1.25.1 APY mnpennasHadeHa Ais aBTOMaTHMYeCKOTO TOMJEPKaHUS aMILTUTYIbI U3MEPHUTEIHLHOTO
curHaia Ha TpebyemoM ypoBHe. be3 cucrtembr APY ammumtyna u3MepuTen»HOTO CUTHANA 3HAYUTEITLHO
W3MEHSETCS MPU U3MEHEHHH JaBICHHs Ta3a B Ta30MPOBOE (aMIUIUTY/AA MPOMOPIMOHATBHA JAaBICHUIO),
CKOpPOCTH TTOTOKa ra3a (3¢ (dexT cHoca Jyda) U MPH 3arps3HeHUHN Y3 JaTIYuKOB.

1.25.2 Cucrema APY oOecrneunBaeT moaJepKaHUE Ha 3aJaHHOM YpPOBHE C 3aJaHHBIM
JOITYCTUMBIM OTKJIOHCHHWEM aMILTUTYIbI TIEPBOTO Iepernda MH()OPMAIMOHHOTO CHTHAJIA HAa BBIXOEC

00O HIIO "TypOyaentHocts — IOH" 9



Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

npeaBaputenbHoro ycunutens (Pucynok 1.5).
+

N
b=
e

A - amnnuTyaa nepsoro nepernéa l

M 25,005 CH2 &
Pucynok 1.5 — CuraaJi ¢ BbIxoa NpeABapUTEeIbHOI0 YCHIINTEIS
1.2.5.3 Crabunmm3anusi amMIUTUTYAbl H3MEPUTEIFHOTO CHTHAJNAa OCYIIECTBISECTCS MOCPEICTBOM
yIpaBiieHUs ko3 uiineHToM nepeaayu npeaBapuTeaIbHOr0 YCUIUTENS.

PerynupoBka xoaddunmenTa mepenayn OCymECTBISETCS 0 NPUHLIUIY CIesmeil cucremMsl. Eciu
U3MEpEeHHasl aMIUIUTyAa MEHbIIe TpeOyeMoM, TO MPOUCXOAUT yBeIHueHHe kod(duuuenTa nepenauyn Ha
OJIHY CTYTICHB, €CIIH YK€ aMIUTUTY/a OOJIbIIE — YMEHbIICHHE KO PHUIIMEHTa Mepeaayn Ha OIHY CTYIICHb.

Pa6ota APY mojgHOCTEIO ABTOMATU3KUpPOBaHa U OIPCACIIACTCA HHG&HLHOﬁ aMHHHTYHOﬁ CHUT'HaJ1a.

10 OOO HIIO "TypOyaentHocts — IOH"



PyKOBOICTBO IO KCILIVATAIINHA

Turbo Flow UFG-H

13 OcHOBHbBIEC XapaKTePUCTUKH

131

OcHOBHBIE XapaKTEPUCTUKH pacxopoMepa nmpuBeeHsl B Tadmumax 1.1-1.3.

Metposiornyeckue U TEXHUYECKHE XapaKTePUCTHKH
Tab6mmma 1.1 — MeTposornyeckue XapakTepuCTHKH

HaumenoBanue XapaKTEePUCTUKHU

3HayeHue

JnanazoH u3MepeHuii 00bEMHOTO
pacxoza rasa
B pabOYHX YCIOBUSX, M°/4

ot 0,1 mo 150

CkopocTh MOTOKA Ta3a M/c, He 6osee

60

MakcuManbHBIA pacxo]l B pabouux
ycnoBusAX, Qmax, M/4

150

[Ipenensl nomyckaeMon OTHOCUTEIbHOM
MOTPEUTHOCTH U3MEPEHUN 00BEMHOTO
pacxojia u o0beMa ra3a nmpu pabounx
YCIIOBHSIX, JIJIsl KOMOMHAIUHN TIap
MIPUEMOTIEPEIATYMKOB B JTHAIIa30HE
pacxoyoB

Qmin§Q<O,OlQmax 0,01Qmax §Q<Qmax

ucnonuenue /1 - 1 mapa
PUEMOTIEPEIATIUKOB, %

+3,0 +1,5

ucronuenue I — 2, 4% napbl
IPUEMOTIEPETATIUKOB, Yo

+2,0 +1,0

Bepxnuii npenen usmepenuii
136bITOuHOr0 Aasnenns (BITN) °, MIla

ot 0,0025 mo 0,5

Bepxnuii npenen namepeHui

abcomoTHOro nasnenus (BIIN) *°, MIla ot 0,1 10 0,6
[Ipenensr nonmyckaeMoi OTHOCUTEIBHOMN 0.5
TIOrPEIIHOCTH M3Mepenuii 1aBnenus °, % ’
Pabounit J;[;/Ia(,)HaBOH U3MepeHuit ot 25 110 100
nmasienns °, % BIIN

IIpenensr nonmyckaemMoil OTHOCUTEIBHON

MOTPEUTHOCTH PacXoJIoMepa Mpu 0.1
npeoOpa30BaHUM 3HAYCHHS pacxoa raza ’

B YaCTOTHBIM BBIXOAHOM CUTHaN, %

Jnana3zoH nuzMepeHui

TemmnepaTyphl raza*>, °C

U UCIOJIHEHUST M ot -30 o +70
1 ucrnojiHeHus X ot -50 mo +70

[Ipenensr gomyckaemoii a0COMIOTHOM
MOTPEUTHOCTH U3MEPEHUIN TeEMIIEpPaTyphl

+(0,5 + 0,005-1t1)

rasa, °C

rjae t — u3MepsieMas TeMieparypa

IIpenensl onyckaeMol OTHOCUTEIILHOM
MOTPEIIHOCTU BhiuucauTens BP,
BBIYKCIIEHUI MaCcCOBOI'0 pacxoa u
Macchl ra3a, 00bEMHOI0 pacxoja u
o0bema rasa, puBeJCHHOTO K
CTAHIAPTHBIM YCIOBHAM™®, %

+0,01

00O HIO "Typoéyaentnocts — JOH"
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

Ta6muma 1.2 - OcHOBHBIE TEXHUUYECKHUE XapaKTEPUCTUKHI

HaumeHoBaHMe XapaKTePUCTHUKH 3HauyeHue

Juamerp HomMuHaIBHBIA DN or 15 o 100

nporokos HART, nporokon MODBUS RTU

Hudpossie nporoikIe MHTEpdEHCE! o uHTepdeiicam RS-232, RS-232 TTL u RS-485, Namur

GSM, GPRS, Bluetooth, IrDA (MK-mopT),

Hugpossie becnposonie nTepderice Zig Bee, M2M 433/868 MI'u, NB-10T, NB-Fi, LoRa

MapkupoBKa B3pbIBO3AIIHUTHI 1Exib 1IB T4 Gb X
Crenens 3amuTtsl 1o ['OCT 14254-2015 IP65
[TapameTpsl 3JIEKTPUYECKOTO TUTAHUS,

B:

-OT BCTPOCHHOH OaTapeu 3,6

-OT BHEIIHETO OJIOKA ITUTAHUSA ot 12 no 24
[ToTpebasiemas MoniHOCTH, BT, HE Ooee 10

VYcnoBus dKCILTyaTaluu:
- TeMIIepaTypa OKpYy’Karollero Bo3ayxa,

°C

U1 ucrnoiHenus M or -30 o +70
U ucnojiHeHUs X ot -40 o +70
Junana3on u3mMepeHuit TemmnepaTypsl

raza*5, °C

U1 ucrnoiHeHus M ot -30 go +70
U UcnoJIHEeHUsT X ot -50 o +70
- OTHOCHUTEJIbHAS BIIAXKHOCTh

BO31yXa, %, 1o 95

- armoc(epHoe aasienue, klla ot 84,0 no 106,7
Bcerpoennslit kinanasn Ha/Her
Knaccuduxanus knamasa Otceunoi

Knacc 3anopnoro kianana no 'OCT

A

9544-2015
BpeMmst ToTHOTO OTKPBITHS/3aKPBITUS 15
KJIalaHa, cek, He 0ojee '
Macca, kr ot 0,7 mo 40,0
["abapuTHBIC pa3Mepsl, MM, He OoJiee
- BBICOTA 400
- IIUpUHA 400
- IUIMHA 1000

Tao6muna 1.3 — [Tokazarenu HaAe)KHOCTA

HanmeHoBaHME XapaKTEPUCTUKH 3HaueHue

Cpenuss HapaOOTKa Ha OTKa3, 4, HE

PEATIL Hap T 70000
MeHee
Cpennuii cpok CityxObl, JIET, HE MEHee 15

1.3.2  VYcnoBHoe o003HaueHHe pacxofoMepa MpH 3aka3e U B TEXHUYECKOW JIOKYMEHTAlUU
MPUBEJICHO B MPUIIOKEHUU

12 OOO HIIO "TypOyaentHocts — IOH"



PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

1.3.3 B 3aBUCHMMOCTH OT COCTaBa pacxXoIOMEpbl HUMEIOT HCIIOJHEHHs, OCHOBHBIC OTIMYHUS
KOTOPBIX TIPUBEICHBI B Tabmuie 1.3.

Tabauna 1.3 — UcnoiHeHUs1 pacxo10MepoB B 3aBUCHMOCTH OT COCTaBa U BBINOJIHsIEMbIX QYHKIMI

[IpeoOpazoBarenu BP
U Y1IP BT/BT(M) min
CIIOJIHCHHE B BCTPOCH S
Temmneparypsbl JaBnenus B Ob
CO + - - - +/_
CIT + - + +/-
CITP + + n N "

[Ipumeuyanue: «+» — BXOAUT B COCTaB pacCX0OAOMEpa, «—» — HE BXOAWT B COCTAB pacxoaoMepa
«+/-» - MOKET BXOJUTh OMIIMOHAIBHO (110 3aKa3y)

Tabmuna 1.4 — Jlmanma3oHbl W3MEpEHWIl pacxoia ra3a M CKOPOCTeH IIOTOKAa Trasza, B KOTOPBIX
o0ecrieynBaeTcsi MOBTOPsAEMOCTb i ucnoianenuss C1TP/2

ra3ornpoBo/ibl HU3KOro jaasieHus - 710 0,005 Mlla

JuameTp Pacxop rasa B pabounx ycnoBusx, Mm>/u, | Pacxo rasa B paboumx yciaoBHsX, M/4,
HOMHUHAJIBHBINA | 10 Pmaxasc = 0,16 MIla (6e3 kianana) 110 Pmax asc 0,16 MIla (c kmanmanom)
Qmin Qmax Qmin Qmax
DN50 0,1 100 - -
DN40 0,1 65 0,1 40
DN32 0,1 40 0,1 40

razonpoBojibl cpeanero nasuenus ot 0,005 Mlla no 0,3 MIla

Huametp Pacxoj raza B pabounx ycnoBusax, M>/4, | Pacxos ra3a B paboumx yclIoBHSX, Mo/d,
HOMUHAIBHBIA | 110 Pmaxasc = 0,4 MIla (6e3 kiamana) 110 Pmax ac 0,4 MITa (c xmananom)
Qmin Qmax Qmin Qmax
DN50 0,1 150 - -
DN40 0,1 65 - -
DN32 0,1 40 - -

ra3ornpoBO/ibl BEICOKOTO naBieHus - ot 0,3 1o 0,5 Mlla

JuameTp Pacxop rasa B pabounx ycnoBusx, M>/4, | Pacxos rasa B paboumx yciaoBHsX, M/d,
HOMHUHAJBHBIA | 710 Pmaxasc = 0,6 MITa (6e3 kiamana) J10 Pmax asc 0,6MI1a (¢ kmananom)
Qmin Qmax Qmin Qmax
DN50 0,1 150 - -
DN40 0,1 65 - -
DN32 0,1 65 - -

[Tapametpsl pacxogomepa Turbo Flow UFG-H B Ilpunoxxenuu b.

00O HIO "Typoéyaentnocts — JOH"
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

14 Obecneyenune B3pbIBO3AMMIIIEHHOCTH

141  B3pbIBO3alIMILIEHHOCTh PACXOIOMEPA TOCTUTACTCS:
— OrpaHUYCHUEM HAIPSHKEHUN U TOKOB B AJICKTPUUECKHUX LIETISIX /10 0€30MMaCHBIX 3HAYCHUH;

— raJlbBaHUYECKUM pa3/IeICHUEeM UCKPOOE30IaCHbBIX JEKTPUUYECKUX ENel MOAKIIOYEHUS JaTYUKOB
OT BBIXOJHBIX LIEIIEH;

— BBIMIOJIHEHUEM KOHCTpYKIUH pacxopomepa B coorBerctBuu ¢ ['OCT 31610.0, I'OCT 31610.11,
I'OCT IEC 60079-1, 'OCT 31610.18 (B 3aBUCUMOCTH OT UCIIOJTHCHHS ).

PacxogoMep BBIIIOJHEH BO B3PBHIBOHEIPOHHUIIAEMOM HCIIOJHEHHM W HMEET MAapKHUPOBKY
B3peiBo3amuTel 1EX db ib [ia Ga] 1IC T4 Gb.

1.5 MapkupoBka 1 IJIOMOMpPOBaHHE

151  MapkupoBka pacxojomMepa JA0JDKHA COOTBETCTBOBAaTh TPEOOBAHUSM KOHCTPYKTOPCKOM
nokymeHTaruu 1 [OCT 26828 1 cOXpaHAThCS B TEUCHUE BCErO CPOKa CIYKOBI pacxoloMepa U JIOJDKHA
coJieparhb CJeIyIOIINe JaHHbIE.

. HaMEHOBaHHE (THUIT) CUCTUHKA;
. HAaUMEHOBAHHE U (VM) TOBAPHBIN 3HAK MPEAPUATHS-H3TOTOBUTEIIS;
. 3HAK YTBEPKICHHUS TUIIA;
. 3HAK OOpaIeHUs MPOAYKIIMU Ha PHIHKE;
. MUHUMAJbHBIN PacXo/;
- MAaKCHMAaJIbHBIN Pacxo/;
. JUarna3oH TeMieparyp pabodeid cpesi;
. 3aBOJIKOH HOMEp | JIaTy U3TOTOBJICHHS,
= QR-xop.
Ha pacxomomepe yka3piBaeTcs HallpaBJICHUE TTOTOKA T'a3a B BUJIE CTPEIIKH.

1.5.2 Cxema muioMOUMpPOBKH OT HECAaHKIIMOHUPOBAHHOTO JOCTYMa, 0003HAuUE€HHE MECT HaHECEHUs
3HAaKa [MOBEPKH IIPUBEJICHO B IPUIIOKEHUU B.

1.6 YinakoBka

1.6.1 VYnakoBka  of0ecreymBaeT  COXPAaHHOCTh  pacxojoMepa  MpH  XpaHEHUH |
TPaHCIIOPTUPOBAHUH.

1.6.2 VYmakoBbIBaHWE TIPOW3BOAMWTCS B  3aKPBITBIX BEHTHIMPYEMBIX TIOMECIICHUSX TPU
TeMIlepaType OKpy»xaromiero Bo3ayxa ot 15 10 40 °C u oTHOcHTENbHOM BIaXHOCTH Bo3ayxa 110 80 % npu
OTCYTCTBHMHM B OKPYXKAIOILIEH CPeJie arpeCCUBHBIX PUMECEH.

1.6.3 Pacxonomep momemaercss B MOTPEOUTENHbCKYIO Tapy, BBIIOJIHEHHYIO B COOTBETCTBHH C
I'OCT 23170-78.

1.6.4 IlorpeOutenbckas Tapa YKJIAJbIBaeTCSI B TPAHCIOPTHYIO Tapy — JEPEBSHHBIA WIH
KapTOHHBIN K. CBOOOJHOE MPOCTPAHCTBO 3aIOJHAETCS aMOPTH3ALMOHHBIM MAaTEpUAJIOM.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

1.7 KoMniekTtHoCTH

1.7.1 KoMmmieKTHOCTh CpeicTBa U3MEPEHU B COOTBETCTBUHM ¢ Tabiuien 1.5
Tabmuua 1.5 KoMIIeKTHOCTh cpesicTBa U3MEpeHUH

HaumenoBanwue O6o3HaueHue KonuuectBo
Pacxonomep — CHETYHK rasa Turbo Elow UEG-H 1 e
yIIBTPa3BYKOBOU
Pacxonomepsl — cueTurKy rasa 1 aKk3.
ynbTpa3BykoBsie Turbo Flow UFG-H. TYAC.407252.001 PO HomycKaeTcst OCTaBIATh OJIMH
PykoBOJCTBO 10 3KCIUTyaTalluu 9K3EMILISAP B OJIUH aJIpec OTTPY3KU
Pacxonomeps! — cueT4nku rasa
yasTpasBykoBsie Turbo Flow UFG-H. | TYAC.407252.001 IIC 1 5K3.

[Tacniopt
PacxonoMepsl — cueTunKu rasza 1 aK3.
ynbTpa3BykoBeie Turbo Flow UFG. MIT 208-026-2023 Jomyckaercs mocTaBiIsTh OJUH
MeTtoauka noBepku 9K3EMILIAP B OJUH aJIpec OTTPY3KU
1 xommuiexT
KoMmiekT MOHTaXXHBIX YacTen
(o 3aka3y)

1.7.2 B 3aBUCHMOCTH OT UCIIOJIHEHHS B COCTAB PACXOJJOMEPa MOT'YT BXOJHTH:
— peoOpa3oBaresb pacxoja yIbTPa3ByKOBOH;

—peoOpa3oBaTellb TEMIIEPATYPHI U IaBICHUS;

— BBIYHUCIIUTEINb PAcXo/a,

— 3aMopHbIN KianaH (omnuus);

—wmozaem NB-10T (ommus);

— Bluetooth-momyib;

— OatapeiiHblii OJIOK ¢ ABYMs OaTapesimu;

— (h1aHIBI ¢ pe3b0OBBIM XBOCTOBHKOM (OTIIIHS).

J11s IpUCOeMHEHUS pacxoioMepa K TpyOOIpOBO Iy IPUMEHSFOTCSI:
- raiika (3/4") DN20
- raiika (1") DN25
- raiika (1 1/4") DN32
- raiika (1 1/2") DN40
-raiika (2") DN50

- g DN50O - @manern 50-06-01-1-B-C120-1V o 'OCT 33259 DN50
- it DN50O - @manen 50-10-01-1-B-C120-1V o 'OCT 33259 DN50
- g DN50O - @manern 50-16-01-1-B-C120-1V o I'OCT 33259 DN50

- st DN80 - @nanern 80-06-01-1-B-C120-1V mo T'OCT 33259 (F80) DN50
- 11t DN8O - dmanen 80-10-01-1-B-C120-1V o 'OCT 33259 (F80) DN50
- st DN80 - @nanern 80-16-01-1-B-C120-1V mo T'OCT 33259 (F80) DN50

Hcnonnenue pacxogoMepa ¢ (praHIlaMu COCTOMT U3 pacxojgomepa ¢ HakujaHoW raikoil G (2") ¢
KOMILUIEKTOM (JIaHIEB ¢ pPe3b0OBBIM XBOCTOBHKOM cooTBeTcTByromero auamerpa (DN50, DN8O0)
(mpunoxenue b, pucynok B.8).

1.7.2.1 CwurHanu3arop 3ara3oBaHHOCTH

K pacxomomepy MOXXHO MOAKIIOUNUTH CHUTHAIM3aTOp  3ara3oBaHHOCTU. CHUrHamM3aTop
3ara30BaHHOCTU JIOJDKEH HMMETh BBIXOJl, HA KOTOPOM IpH OOHApYyKEHHHM YTEUKH raza (QpopMHupyeTcs
NOCTOSIHHOE HanpsbkeHue oT 9-12 B. KoHTakThl MOAKIIOYEHNS CUTHAIN3aTOpa 3ara30BaHHOCTH yKa3aHbI
B IIpUJI0KeHNH E.

00O HIO "Typoéyaentnocts — JOH" 15



Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

1.7.2.2 YabTpa3ByKkoBoii mpeoOpa3oBareib pacxona

Vierpa3sBykoBoii mpeodOpasoBarens pacxoga (YIIP) BbeIodHEH B BHAE €IHHOIO KOpIyca C
HAKUTHBIMU TaKaM¥ WU (QIIaHIIAMU JIJIs] TIOAKTFOYSHUS K TPYOOTIPOBOTY.

VYIIP MoeT ObITh OCHAIIIEH 3alIOPHBIM KJIallaHOM U ITpeo0pa3oBaTesisiMU TEMIEPaTyphl U 1aBICHUS.

[IpeoOpasoBarenu TemMrneparypsl U JaBICHUS UCIOIB3YIOTCS IS BBIYMCICHUS pacxona U oobema B
CTaHJIAPTHBIX YCIIOBUSIX.

1.7.2.3 BcTpoeHHBII 3aOpHBIN Ki1anaH

BcTpoenHblil KnanaH HCIONB3yeTcs Ul NEPeKphITUS MOTOKA, MPOXOMAIIEro 4epe3 pacxomoMep,
XapaKTEepUCTUKH KJlallaHa ykasbl B Ta0md. 1.2.

praBJ'IeHI/IC KJIaITaHOM MOXKET IIPOU3BOAUTHCA PACXOAOMEPOM IIPU IMOAKIIIOUCHHWH CHUIHaJIM3aropa
3ara30oBaHHOCTH (HO CIICI 3a1<a3y) WM JUCTAHIIUOHHO € JUCIICTYCPCKOT'O ITYJIbTA.

1.7.2.4 Beluucnurens pacxona
Boruncnutens pacxona (BP) npennasnauen ams:

—peoOpa30BaHus BXOJAHBIX CUTHAJIOB 10 KaHAJaM PacXoja, JaBJICHUs U TEMIIEpaTyphl B 3HAUCHUS
pacxoza, JaBJlI€HUs U TEMIIEPaTyphl;

— BBIYUCIIEHUS OO0BEMHOIO pacxola u o0beMa rasza, NpUBCACHHLIX K CTAHAAPTHBIM YCJIIOBUAM, a
TAaKXXE€ MaCCOBOT'0O pacxoJa WM MACChl ra3da IO CTAHAAPTU30BAHHBIM aJII'OpUTMaM C Y4€TOM BBCICHHBIX
(1)I/ISI/IKO-XI/IMI/ILICCKI/IX u TeHJ'IO(i)I/ISI/I‘leCKI/IX ImapamMeTpoB HSMepHeMOﬁ Cpeabl B COOTBCTCTBHUU:

I'OCT 30319.2-2015 T'a3 mpupoxnsni. Meronsl pacuera (pU3MUECKUX CBOWCTB. Brrumcnenue
(U3MYECKUX CBOICTB Ha OCHOBE JAaHHBIX O IUIOTHOCTH IPH CTAHJAPTHBIX YCIOBUIX U COACPIKAHUU a30Ta
U TMOKCHUJIA YTIEPOAa;

I'OCT 30319.3-2015 T'a3 mpuponusiii. Meronsl pacyera (QU3MYECKHMX CBONCTB. Bbruncienue
(bU3HYECKUX CBOMCTB HA OCHOBE JJAHHBIX O KOMIIOHEHTHOM COCTaBE;

I'CCC MP 273-2018 Metoauka pacyeTHOTO ONpEAEiIeHUs MIIOTHOCTH, (haKTopa CKUMAEMOCTH,
CKOPOCTH 3ByKa, IoKazarenisl aauadarhl, KOdQUIUEHTa JUHAMHYECKON BSI3KOCTH BIIQXHBIX Ta30BbIX
cMmeceil B tnanasone temmeparyp ot 263 K no 500 K npu gaBnenusax no 30 Mlla;

I'CCC MP 118-2005 Pacuer mioTHOCTH, (hakTOpa CKUMAEMOCTH, TOKaszaTess aauadarbl u
Kod(UIIMeHTa TMHAMUYECKON BA3KOCTH YMEPEHHO CKAThIX Ta30BbIX CMECEil;

I'CCCA MP 229-2014 Meronuka pacyeTHOTO OIpeNeIeHHs] TEPMOJUHAMUYECKHX CBOMCTB H

K03 pHLIMeHTa TUHAMUYECKOH BA3KOCTH MPUPOAHOro ra3a npu temneparypax 250...350 K u naBnenusx
10 30 MIla na ocroBe I'OCT P 8.662-2009 u I'OCT P 8.770-2011,

I'CCCA MP 134-2007 Pacuer mioTHOCTH, (haKTOpa CKUMAEMOCTH, TOKazaTels aauadarel U
Kod(puImenTa TUHAMUYECKON BSI3KOCTH a30Ta, alleTHJICHA, KUCIOPOa, TUOKCHIa YIIIepoia, aMMHaKa,
aprosa u sogopoza B quanasone remmeparyp 200 ... 425 K u nasnenuit no 10 MIla;

I'CCC MP 277 - 2019 «Metonnka pac4€THOTO ONpeAeIeHUs INIOTHOCTH T€JINEBOr0 KOHIIEHTpaTa
B Anama3onax temmeparyp oT -5° C no 45° C u abcomotHbix gasnenuii ot 0,1 MIla no 17 MIlay;

1.7.25 barapeiiHplil OTCeK NMpeAHa3Ha4eH JUIsl YCTAHOBKM JJIEMEHTOB MHUTAHUS PacXoloMepa
(pucynok 1.6).
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

OneMmenT nyranus 1 DJIEMEHT TUTAHUS 2

Pucynok 1.6 — barapeiinblii oTcek

3aMeHa DJIEMEHTOB ITUTaHUSA MIPOU3BOAUTCA B TEYCHHUE BCEro Ii€puoAa OKCILIyaTalhuHu IIpUu
CICAYIOUX CIIy4dasax:

— IIPOBCACHUCM nepnozmqecmﬁ ITOBCPKH (3aMeHa 3JICMCHTOB HI/ITaHI/IH);
— B COOTBCTCTBUU C NIOPAAKOM TCXHUYCCKOT'O OGCJIy)KI/IBaHI/ISI.

3amMeHa 9JIEMEHTOB IHTAHHUS TMPOU3BOAUTCSA AKKPEIUTOBAHHOW OpraHU3alMeil, mjs 3TOro
HEOOXOINMO:

— OTKPBITh OTCEK,

— OTKJIFOYUTDH Pa3beM MUTAHUS;

— U3BJICYb JJIEMEHT IUTAHUS;

— YCTaHOBUTb HOBBIW AJIEMEHT;

— IIOICOEIMHUTD Pa3beM;

— 3aKpBITh OTCEK.

[Ipu 3ameHe 1eMEeHTOB TUTaHUsI TpedyeTcs:

1. CoOnronath TUII U MAapKy 3JIEMEHTA, YKa3aHHbIE B HACTOSIIEM PYKOBOJICTBE IO 3KCIUTyaTallUH.
Hecobmronenne maHHBIX TpeOOBaHMIA SBISETCS HApYIICHHWEM YCIOBUN JKCIUTyaTallud M HapylIeHUEM
YCJIOBUI B3pPBIBO3AIIMUTHI.

2. He HapymaThb U30JIAIUI0 IIPOBOJOB U Pa3bEMOB.

3. He mpeBpllIaTh TeMIeEpaTypy HarpeBa Kopiyca OaTaped HaJ TeMIepaTypol OKpyXkarolieu
Cpenpbl.

[Tocne 3amensl Oarapeii mpoBepuTh TouHOCTh yacoB APM "UFG Viewer", mpu HE0OX0IUMOCTH
MIPOBECTU CHHXPOHU3AIIMIO YACOB.

BHUMAHMUME: Ilpn ycTraHoBKe cC4YeTYHMKa BO B3PbIBOONACHOH 30HE 3aMeHa JJIEMEHTOB
INATAHUA HE JOIMYCKAECTCS. 3amMeHa 3JjIeMEHTOB MUTAHUSA AOMYCKA€TCH TOJIbKO BHE B3prB00ﬂaCHOﬁ
30HbI!

[Ipy OTKpPBITMM KpBIIIKA OTCEKa d3JeMEHTa NUTaHUs paboOThl CBS3M M KJamaHa IPOUCXOTUT
¢ukcaunss HC «BCKpbITHE KOpIyca», HpPHU OTKPBITUM KPBIIIKKM OTCEKa »3JIeMEHTa MUTaHusA JJst
U3MEpUTENbHOM yacTu pacxogomepa ¢pukcanns HC npoucxonuT B 3aBUCUMOCTH OT UCTIOJIHEHUS.

1.7.2.6 TlporpammHoe obecneuenue "APM "UFG Viewer"

[Iporpammuoe obecnieuenue "APM "UFG Viewer" (nanee — I10) npeqHa3HaueHo A ynpaBiIeHHs,
HAaCTPOWMKHM ITapaMeTPOB, TUarHOCTUKH WIIM CUUTBIBAaHUs apXUBOB nocpenctsom 11K.

00O HIO "Typoéyaentnocts — JOH" 17



Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

ObecrnieunBaeT JOCTYNl KO BCEM IapaMeTpaM CUCTEMbI, pealn3yeT IoKa3 HH(pOpMAIUH U3
COXPAHEHHBIX apXMBOB 10 U3MEPEHUSAM M II0 AUATHOCTHKE PACXOIOMEPA, IMPEJOCTABIAET BO3MOKHOCTD
COXpaHEHHUs BCeH apXMBHOW MH(POPMAIIUN HAa BHEITHUX HOCUTEIISAX.

[To3Bonsier co3maBaTh M COXPAHATh JUATHOCTUYECKHE CECCUHM, KOTOPhIE BO3MOYKHO HAIPaBUTh
TEXHUYECKUM CHELMAINCTaM IS IPOBEICHUS aHaau3a pab0oTOCIIOCOOHOCTH PACXOAOMEpa, ONPEICICHUS
HEHCIIPAaBHOCTH U BbIJIaUYU PEKOMEHJIALNH 110 €€ YCTPaHEHHUIO.

ITo3Boaser BBOAWUTH 3HAYCHUA YCIIOBHO-IIOCTOAHHBIX MMapaMETPOB.

Cocnuncune "APM "UFG Viewer" npoussoaurcs yepe3 unrepdeiic RS-485 nnmm Bluetooth.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

2 Hcnoan3oBaHue M0 HA3HAYECHUIO
2.1 Mepbl1 6e30nacHOCTH

2.11 K skcrulyaralmu pacxofomepa AONMYCKAIOTCs JIMIA, W3YYUBIINE HACTOSINEE PYKOBOJCTBO
10 HKCIUTyaTalluy U MPOLIEAIINEe HEOOXOAUMBIH HHCTPYKTAXK.

2.1.2 K MoOHTaxy pacxoioMmepa JIOIMYCKArOTCs JHIa, AOCTUrmme 18-TM JeTHero Bo3pacTa,
IpoUIe/IINe MEIUIMHCKOE OCBUJETEIbCTBOBaHUE, OOyueHue Ha criecaps-mMoHTaxHuka KUIIMA c
JIOITYCKOM K Ta300IMacHBIM paboTam 1o mporpamme "'[IpaBuiia TEXHHUECKOW 3KCILTyaTallii U TPeOOBaHMIA
0€30MacHOCTH Tpyda B Ta30BOM Xo3diicTBe P®D", TeXHHYECKyl0 M MNPAKTUYECKYIO MOJATOTOBKY Ha
PEANPUATHNA-U3TOTOBHUTEIIE.

2.1.3 Tlpu MoOHTaxe, TOATOTOBKE K IIYCKYy, OSKCIUTyaTalldkd W JIEMOHTaXe pacxomoMepa
HEOOXOMMO COOIIOAaTh TPeOOBAHMS MPABWII TEXHUKH OE30MACHOCTH, YCTAHOBICHHBIMU HAa OOBECKTE U
perIaMeHTUPYEMbIMH TIpU paboTe C MOXKAPOOMACHBIMA ¥ B3PBIBOOIIACHBIMH Ta3aMH, Tra3aMH 0]
JaBieHueM, '1IpaBuUi TEXHUYECKOM OHKCIULyaTallud 3JIEKTPOYyCTaHOBOK moTpeduteneit”, "llpaBun 1o
OXpaHe TpyAa NpU OSKCIUTyaTalldd AJIEKTPOYCTAHOBOK', B TOM WYHCIIE TOJB30BaThCS HHCTPYMEHTOM,

HCKIIIOYarOIMM BO3HUKHOBCHUC HUCKPBLI.

2.1.4  BeimonHeHue paboOT MO Bpe3Ke Ha JACUCTBYIOIIMK Ta30MpOBOJA pa3peuiaeTcs TOJIbKO
CHelMaJIu3UpOBaHHON OpHrajge, B COCTaBE HE MEHEE JBYX YEJOBEK, IPU HAIUYUU IPOEKTHOU
JOKYMEHTAIIUH.

215 Ilpu pabore c ycrpoiictBamu KHUIIMA HeoOXoAMMO TONB30BAaThCS MOHTAKHBIM
MHCTPYMEHTOM C H30JIMPYIOIMMH PYKOSATKaMH. 3alpeliaeTcss MCIOIb30BaTh HEUCIPAaBHbIE MPUOOPHI U
ANIEKTPOUHCTPYMEHTBHI.

2.1.6  Ilpm skcruryaraiuu pacxoaomepa JO0JDKEH MOJBEPTaTbcsi CUCTEMAaTHUYECKUM KOHTPOJIbHBIM
OCMOTpaM.

BHUMAHHWE! OTKPBITHE KPBIINIKH BATAPEMHOI'O _BJIOKA 1 3AMEHA
SJEMEHTOB IIMTAHUSA TPOU3BOAUTCA AKKPEAUTOBAHHOU OPTAHU3AILIUEMN.
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

2.2 JKCIIyaTaAllHOHHbIC OTPAHNYCHUS

2.2.1  MonTax, BBOJI B 3KCIUTyaTalMiO0 U MOBEPKa pacxoaoMepa MPOU3BOIATCS OpraHHU3aIueH,
MMEIOILEH pa3pelIeHue IpeaIpUsTU-U3TOTOBUTEIIS.

2.2.2  Pacxomomep SIBISE€TCA HEPEMOHTHUPYEMBIM B YCIIOBHUSX AKCIUIyaTallud, PEMOHT H3JEIHS
OCYUIIECTBIIICTCA  IPEANPHUITHEM-U3TOTOBUTENIEM, WM  OpraHu3alnued, HMeIIed pa3peuieHue
NPEANPUATUSI-U3TOTOBUTEIIS.

2.2.3  PaboThel MO MOHTaXY (IIEMOHTaXy) pacxoioMepa JOJKHBI BBITIOJHATHCS MPU OTCYTCTBUHU
JABJICHUS Ta3a B TpyOOIpOBO/IE.
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PyKOBOICTBO O IKCILIYATALMHA Turbo Flow UFG-H

2.3 CurnajbHbIe BBIXO/bI

2.3.1  OO6mas nadopmanus

Pacnionoxenne CUrHaJIBHBIX BBIXOJOB PAacxXxojoMepa IOKa3aHo B npuioxeHuu B. g nocryma k
pa3zbeMaM CUTHAJIbHBIX BBIXOJI0OB HEOOXOAMMO OTKPYTUTh 3aJHIOK0 KPBIIIKY Kopiiyca Db U MOAKIIOUNTHCS
K pazpémam XP4 unmu XP7, pacrionoKeHHbIX Ha IUIaTe KpbIIIKaMu OarapeiHoro 6J0Ka.

JlJ1 HacTPOMKM TOTO WJIM MHOTO BBIXO/1a IPEXK/IE€ BCEr0 HEOOXOAMMO MOAKIIIOUUTHCS K PACX00MeEpy
nocpenctBoM [1K, 3amyctuts I10, HacTpouTh U YCTaHOBUTH COeIMHEHHE, BEIOpaB npudop "Pacxomomep-
cuetynk raza UFG", xak ommcano B m.2.7. JlanpHelmune AEHCTBUS NPOBOIUTH B COOTBETCTBUH C
yKa3aHUSIMHU JIJIsl KOHKPETHOTO BBIXO/IA. AHAJIOTHYHBIE HACTPOMKHK MOTYT MPOBOAUThCS Yepe3 Bluetooth.

2.3.2  Pexumbl pabOTHI AUCKPETHOTO BHIXOJA

JUCKPETHBIN BBIXOJ UMEET IF'AJIbBAHUYECKYIO PA3BA3KY OT OCTAJIBHOM
CXEMBbI PACXOJOMEPA.

[Mpubop ocHaIEH OIHUM JUCKPETHBIM BBIXOJOM. JIMCKPETHBIH BBIXOJ MMEET YEThIPE PEeKUMA
paboThI:

— 9aCTOTHBI;

— UMILYJIbCHBII;

— CTaTyCHBIN;

— YIpaBJII€MBbI.
BHUMAHMUE:

YACTOTHBIN, HMIOYJIbCHBIN, CTATYCHbBIIA, YIOPABJSIEMbBIA BbIXO/J
JIEKTPUYECKU OFBEAMHEHBI W OJHOBPEMEHHOE WX MCIOJb30BAHHUE
HEBO3MOXXHO.

NEPEKJIIOYEHUE PEXKUMA PABOTBI . JUCKPETHOI'O BBIXOJA
OCYHIECTBJAETCSA ITIPOI'PAMMHO YEPE3 HACTPOUKHU PACXOJOMEPA.
2.3.2.1 YacTOTHBIN BBIXOXI

YacTOTHBIN BBIXOJ HACTpanuBaeTcs B pacxogomepe ¢ momoripio I10 (pucyrok 2.1)

sbix0aa (napaMeTpos: 8; ucn. appeca Ox10A0-0x10AA)

HaumerosaHue napameTpa mm’:ﬂx Docryn Texyliee sHauskye 3‘4_ Vex. | Muw. | Maxc
»  0x10A0 | Pexum paBoTel BbiXOpa E_Untlé  RW

0x10A1 | AKTUBHII YPOBEHS BEXOAS E_Untl6  RW BamkuyT

0x10A2  Macka kogos HC ans BLMORE F_Un32 = RW [

0x10A4  Macka kogos cobuiwii ana sLnoaa F_Un32  RW ox1

0x1048 sexopom E_Untl6  RW AKTUBHLIi ypOBeHE

0x10A7 M Ha BLxofe E_UNtl6  RW  Pacxoa paBounii B mpaHOM

0x10A8 Bec BbIXOAA (M® ANA OBLEMHOrO Pacxofa W Kr AnA Float32 RW 1

0x10AA | nmTensHocTs manynisca. Untle | RW 50 100 50 500

Pucynok 2.1 — HacTpoiiku BbIxoja
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Turbo Flow UFG-H PYyKOBOACTBO 0 YKCILIVATALUU

YacToTHBIN BBIXOJ] CBSI3aH C TTapaMeTPaMH:

— pacxoji pabo4unii B PSIMOM HaTpPaBIICHUH;

— pacxoj1 CTaHIAPTHBIN B MPSIMOM HAITPABICHUN

— pacxoj MacCOBBIM B IPSIMOM HallpaBJICHHH;

— pacxon pabounii B 00paTHOM HarpaBJICHHH,

— pacxoj CTaHIAPTHBIA B 0OpaTHOM HallpaBJICHUH,
— pacxojl MacCOBbIil B 00paTHOM HaIPaBJICHHH.

[TapameTp HacTpauBaercs B pacxopomepe ¢ omouisto [10 (pucyHok 2.2)

HaumeHosaHue napameTpa .an-:::-x Mocryn Tekyuiee sHaueHmne uE;i, Vex. | Muw. | Makc.

0x10A0  Pexum paboTsl BbIXOAA E_UmNt16 = RW YacToTHbI
0x10A1  AKTMEHLIA ypOBEHE BuiX0aa E_UnNt16 | RW BamkHyT
0x10A2  Macka kopoe HC ana Buiopa F_Umnt32 | RW ox1
0x10A4  Macka KOpOR cOBRITUI Ans BeixOpA F_Unt32 | RW ox1
Ox10A6 BLIXOLOM E_UIntl6 = RW AKTBHGI YPOBEHD

MapameTp Ha BbixomE RW pa

Bec BbIX0Aa (M° AnA 06BLEMHOO PacXoaa U KT AnA RW

LnuTensHoCTE UMNynsca RW

Wsmerenme snavenna Tlapamerp Ha esixoge’ n

3HaueHne Pacxon pagoyunil B NPAMOM HanpaBneH!M V‘
Pacxof paGoUMiA B APAMOM HANDABAEHMA

Ormena | P 2CX0A CTAHAADTHSIA & NPAMOM HANPABAEHNN

Pacxon MaccoBIi B NPAMOM HANPaBNEHUA
Pacxon paGoyni B 06paTHOM HANPaBNeHNH
Pacx0f CTaHAAPTHBIA B 06PATHOM HANPaBAEHM
Pacxon MaccoBf & 0GpaTHOM HanpaEneHHA

Pucynok 2.2 — HacTpoliku napamerpa

Hacrpoiika 9acToThI JJIs1 HYJIEBOr0, MUHIMAJILHOTO U MAaKCUMAIBHOTO PacXo0B (PUCYHOK 2.3)

|k BbXOAA 8; nen. agpeca (x1019-0x1028)
Texywse

il I~

Float32 R My

Floatd2 RW 1000 | Ty
I Floatdz  RW 100
0x101F  UacTomsust dhaxTop Bwxogs Float32 R 38000
0x1021 YscToTe X0R8 Filoat32 RW 0
0x1023 | Ycunesue HacToThi UBCTOTHOM BLXOAR Float32 = RW 1
0x1025  Crewenme MepeMeHHOR YaCTOTHOM BLX0AS Floatd2 RW [
(x1027  Ycunenne MepeMeHHol YUBCTOTHON BLIXOAS Float32 RW 1

Pucynok 2.3 — HacTpoiiku pacxoaa

dopma curHasia YaCTOTHOTO BBIXOAA PUCYHOK 2.4
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PyKOBOJCTBO 10 IKCILTYATALMH Turbo Flow UFG-H

| (S00MSrss) | M:
Depth: 10M |

Pucynok 2.4 - ®opma cursajia 4acCTOTHOTO BbIX0/1a

Cxema TOJKITIOUEHUS K YaCTOTHOMY BBIXOAY TpeicTaBiieHa Ha pucyHke 2.5. ConpoTuBIcHHE
pesucropa R, BeIOpars TakuM 00pa3oM, 4TOOBI TOK B M3MEpHTENbHOM emu |1=E/R nHaxomuics B mpeaenax

or 1 mo 10 MA.

+IMP & |' |

Uctounuk D]1C
or3,71024 B

-IMP &
Pucynok 2.5 — Cxema nogK/Il04eHUsI K BBIX0aM
YacroTa curHaJIa 9aCTOTHOTO BBIXO/Ia MOXKET OBITH OTpeiesieHa 1o hopmyre:

F =F,,, 2= 2.1)

max

rie Fmax 1 Qmax — MakcuManbHble 3Ha4eHns dactotsl (') u pacxoma (M3/u).

MakcumainpHas 4acToTa:

IF-Qmax
Fnax = 3e00 (2.2)

rie IF — uMmyIsCHBIIH (hakTop, UMI/M®.

3HaueHNe MaKCHMAJIbHOM YacTOThl Fmax 3a7aeTcs B COOTBETCTBUM C TPEOOBaHMSIMHU 3aKa3uMKa,
onHako He MoxkeT mpesbimarhk 5000 ', B cioydae oTCyTCTBUSI KOHKPETHBIX TpeOoBaHUH, Fmax 3amaeTcs
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Turbo Flow UFG-H PYyKOBOACTBO 0 YKCILIVATALUU

paBnoit 1000 I'u. MunuManbsHas yacTora, reHepupyemast pacxogomepoM He menee 0,5 .

[Tapametpsl "Cwmemnienue YacToTsl yacToTHOTO Bhixona", "Yeunenue YacToThl 4aCTOTHOTO BbIXOJA'",
"Cwmemienue IlepemenHoit uactotHoro Beixoma' u "Ycunenue IlepemenHoit wactoTHOro BbIxona"
MpeHa3HaYeHbl JJIsi KaJUOpOBKM YACTOTHBIX BBIXOJOB M JOCTYNHBI JJIi W3MEHEHUS TOJIBKO
METPOJIOTHYECKOH CITy»KO€ MITH 3aBOJy U3TOTOBHUTEIIIO.

2.3.3  VIMITynbCHBIH BBIXOJ

NMnynbcHBIN BBIXOJ, HACTpaUBAETCsl B pacxojoMepe ¢ nomolnsto 110

JanpHeime HaCTPOMKM MMIYIBCHBIX BBIXOJOB HaxozsTcs B rpymnne "Hactpoiika auana3zoHoB",
napametp Bec umnyibca (Pucynok 2.6).

r 8L0Aa (napamerpos: 8; uon. aapeca 0x10A0-0x10AA)
HaumeHoBaHME NapameTpa AnTr::::-x Doctyn Texylee sHaueHME i": Vex. | Muw. | Make.

> 0x10A0 | Pexum paGore! Beona E_Untl6 | RW

0x10A1 | AKTUBHEI ypOBEHb BX0AA E_UInti6  RW BamkHyT

0x10A2 |Macka omoe HC pnn Buoga F_Un32 = RW [

0x10A4  Macka Komos coBerwii ans Bexona F_UIn32  RW 0x1

0x10A6 BexOROM E_Untl6  RW AKTHSHBI ypoBEHS

0x10A7 | MapameTp Ha Bbixone E_UINtl6  RW | Pacxop pabouuii 8 npamom

0x10A8  Bec sx0pa (M° A O pecxopa u K AN Float32 = RW 1

Ox10AA | [lnuTensHOCTs uMnynsca Ut | RW 50 100 50 500

VismeneHIE sHaUEHNA ek PaBOTE! AMCKDETHOT® BbXoAa’

3nauenme  [Crarycrun

VIMNynbeHbIR

[ oma o
CratycHsif
YNpaBnAetsIi BLXO4

Pucynoxk 2.6 — HacTpoiika Beca uMIyJibca

NMnynbCcHBIN BBIXOA CBSI3aH € TapaMeTpamu:

— pacxox pabounii B IpSIMOM HarpaBlICHHUH,

— pacxoj CTaHJIapTHBIN B IPSIMOM HaIpaBICHUN

— pacxoJl MacCOBBII B IPSIMOM HaIlpaBJICHUU;

— pacxon pabounii B 00paTHOM HarpaBiIeHHH;

— pacxoj CTaHIapTHBIA B 0OpaTHOM HalpaBIICHUH,
— pacxoj MaccoBbIi B 0OpaTHOM HalpaBJIEHUH.

[TapameTp HacTpauBaeTcs B pacxomomepe ¢ rnomoinbio I[10.

dopma curHasIa IMITYITBCHOTO BBIXO/Ia PUCYHOK 2.7
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PykoBOACTBO 110 IKCIIYATALUH

b . 20div  M:1.0s J

!;g)zvaw- ~1.80div =

Pucynok 2.7 - ®@opma cursaJjia HMIyJabCHOI0 BbIX04a

Cxema oJKJII0YEHHsI K UMITYJIbCHOMY BBIXO/ly IPE/ACTaBIE€HAa Ha PUCYHKE 2.5.
[lepuon cremoBaHHs WMITYJIBCOB CUTHAjda HMMITYJIBCHOTO BBIXOa MOXKET OBITH OINPENEICH IO
dbopmye:
B
T =2 3600, (2.3)

rie P — Bec ummynbca, (M3/umin); Q — pacxos raza (mM>/a).

[Ipu BBIOOpPEe Beca HMMIyIbCa HEOOXOIMMO YYUTHIBATh, YTO MHHHMAIBHBIM TIEPUONl CUTHANA
UMITYJIbCHOTO BBIXOJIa JOJKEeH ObITh He MeHee 1 c. Bec mmmynbca HacTpamBaeTcsi mporpammuo «Bec
MMITynbca BBIXoda (M I 06BEMHOTO pacxoja M KT JUIi MaccoBoro). JITHTENbHOCTh MMITYIbCa MO
yMouaHuto coctaniser 70 mc.

2.3.4  CrarycHBIH BBIXOI

CrarycHblif BBIXOJ HacTpauBaeTcsi B pacxonomepe ¢ nomoibto 1O (pucynok 2.8, 2.9, 2.10) u
aKTUBUpPYETCS Npu BO3HUKHOBeHUU ykazaHHbIX HC mim CoObITuil.
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PyKoBOACTBO IO YKCILIYATALIUHI

Turbo Flow UFG-H

BLx08a (napameTpos: 8; nen. appeca Ox10A0-0x10AA)

=]

HaumeHosanme napameTpa

T u
vn n Texyliee aHaueHne Ea Mex. | Mun. | Makc
LaHHbX U3M.
E_UInt16

0x10AA

ocTy!
» Ox10AD |Pexum paBOTel AMCKPETHOMO BEIXOAG RW
0x10A1 | AKTHBHBII YPOBEHE BEIXOAE E_UInt16 | RW. 3aMKHYT
0x10A2 |Macka kogoe HC gns BLxona F Umni3a2 | RW Ol
0x10A4 |Macka koaos cobbiTuii ans F_UInt32 RW 0x1
0x10A6 BLIXOAOM E_UIntl6 = RW AKTHBHLII ypoBEHE
0x10A7 |MapameTp Ha Bsixoae E_UIntl6 | RW | Pacxon pabounii 8 npamom
0x10A8 |Bec BbIXOAA (M° AnA 061 pacxoga W Kr ana Float32 | RW 1
RW

[NuTENLHOCTL MMNYNbCa

3Havenna 'Pexnm pabotel 0 BbIXO43'

Buaverne | Craychui

OTKMaueH
@ P
"2 | dacrorhwit

YnpaenAeMsIit B0

Pucynok 2.8 — Bei6op cTaTycHOro BbIX01a

Hacrpoi P sLoaa (napameTpos: 8 ucn. anpeca Ox10A0-0x10AA)
HamMeHosaHye napameTpa mTr:::-n Loeryn Texyuiee sHausHue "2‘: Mex. | Mus. | Makc.
0x10A0 |Pexnm paboTel esxona E_Umtl6 Cratychsii
Ox10A1 | AKTUBHBIR YpOBEHS BBIXOAA E_UInt16 BamkHyT
» Ox10A? Macka konos HC ans suixopa F_UInt32
0x10A4 | Macka kogos cobuimit ana 0x1

AKTUBHLIN YPOBEHE
Pacxon pabounii B npamMom

:
22222222 §

Macka kopoe HC ana akTneaunm swixona

BuGpateece | | Otmewutsece | L] Moxasare womep 6nra

- T > Tmax
- T < Tmin
- P > Pmax
: P < Pmin
: - MPM3HAK HANWMUMA MHDOPMALWM B CTATYCAX NOAKAHANOB
- MMeloTeA OTKMInUeHHbIE nyun
: 3arpAzHenne Y3
- COOiM yneTpazsyka - HET HKM OQHOIO Nyua
: OTKNOHEHME CKOPOCTY 3BYKa OAHOTO W3 Nyuedl OT cpefHe
- owmbka HacTpoek
I HC o7 MMN: cuctemHein pexmm
[ HC ot NM: CBoi ALIM
[ HC ot MN: Cooit namatn FRAM
] 06w Gt HC ot NN
O Het nuranus
[ Het ceazu ¢ NN
[ HC no pacxoay: Q > Qmax wnu Qote <= Q <= Qmin
] HC no Temnepatype: T > Tmaxnau T < Tmin
[ HC no aaenerwo: P > 1.1 * Pmax unm P < Pmin
[ NoacTaHoBKa OTNRONHOMO packoaa
[] Noactakoska 0TNEA04HOIA TEMNEPETYDE!
[ NoacTaHosKa OTN8A0HHOMC AaBneHs
[ CBot nokasaHuii uacos
[ HC apxvea
[J HC no pacueTy koadbduuneHTa CruMaeMocTi
] OBuwwmii Gut HC

Pucynok 2.9 — Hactpoiiku HC 151 crarycHoro Boixoaa
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HacTpoiiku aMckpeTHOro eeixoaa (napametpos: 8; ncn. agpeca 0x10A0-0x10AA)

0x10A0
Ox10A1
0x10A2
Ox10A4
0x10A6
0x10A7
0x10A8
0x10AA

Pexium paBoTh! ANCKPETHORD BLIXOAA
AKTUBHI YPOBEH BLIOAA

Macka kopoe HC ana akTusauvm ebixofa
Macka koAOE cOBLITMA ANA AKTMBALMM BEIXOAR
YrpaaneHUe BLXOA0M

HawMerosanHe napameTpa

MapameTp Ha BuxORE
Bec uMnynsca Buixoaa (M* AnA ofbeMHoro packo

LuTensHocTs umnyneca

Vismenenme snauenun
Macka koaoE cOBBITMA ANA aKTHEALMK BEIXOAR

BuifpaTe ace Otmennte sce | [ MokasaTe Homep Buta

Pexum pafoTsl oT ceTi

L[] Beixop 3a Npeaent NPUMEHMMOGTI METOMla PAcUETa N0 TeMNEpaTyRe
[] Beixoa 3a npeaent NpUMEHMMOCTI METORE PacUETa N0 AGBNEHNID
[ CpaBoTan patumk 3arazosaHHOCTI

1 Knana sakpsim

[ Knanaw saxpeiT cepeepom

[ Knanawu sakpeiT no Tpesore

[] Hanuume pacxoga B MOMEHT OTKPLITUA KNanaHa

[ Hanuume pacxoaa Npu SaKDLITOM KNanaHe

[ Huakoe Hanpsxenne Ha OcHoBHO# Gatapee

[] OcHoenan Batapes pasprxexa

[1 Huskoe Hanpsxerue Ha Gatapee mogema

[ Batapen mogema paspaxera

[] Bosgeiictene martuTa

[ 3awura 3anuck napaMeTpos BKMUSHa

[ Pacxop e auanasone Qote < Q < Qmin

[] Ownbka LCD

] Owmbka Miukpocxemet uacos unu Gatapeiika paspsixeHa
] Huakuii ypoBeHs HaNpAXeHUA nMTaHMA

[1 Bekpeiue kopnyca

[ BrewHee nuTakne

[ Oumbka micx FLASH

[1 OwnBka micx FRAM

[ OBuwmii Gut Tpesor

Otmena Sanvcate 3anucaTte noaxe

Tun
AaHHBIX
E_UInt16
E_Ulnt16
F_UInt32
F_UInt32
E_UInt16
E_Ulnt16
Float32
Uint16

Hoctyn
RW
RW
RW
RW
RW
RW
RW
RW

Texyuwee aHauekme

CraTycHbii
3amkuyT

0x1

AKTUBHBIA YpOBEHS

Pacxop pabouHii B NPAMOM HaNpaBEHK
1

50

En
nam.

Me

Wex.

100

M.

50

Makc.

500

Pucynok 2.10 — Hactpoiiku Co0bITHIi CTATyCHOTO BBIX0/1a

2.3.5

PucyHnok 2.11 - ®opma CHIrHa/1a CTATYCHOI'0 BBIX0J1A

YnpasisieMbIi BBIXOJ

VYnpasisieMblii BbIX0J] HacTpauBaeTcst B pacxogomepe ¢ nomouibio I10 (pucynok 2.12, 2.13, 2.14,
2.15) u npeaHa3HaYeH JUIS OTIAJKUA M MPOBEPKH BHEIIHHX YCTPOMCTB, MOJKITIOYEHHBIX K 3TOMY BBIXOIY
IpY MYCKOHAIAJ0YHBIX paboTaxX WM UHBIX CIIydasx.

00O HIO "Typoéyaentnocts — JOH"
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HacTpoiiku ANCKPETHONO Bsix0Aa (napameTpos: 8; non. appeca 0x10A0-0x10AA)

Tun En

HaumeroBaHme napameTpa o | 0TI Tekyluee aHauenne v | Mex | Mum | Maxe.
0x10A0 | Pexim paBOoTh! ANCKPETHOTO BbIXOAG E_UIntl6 | RW Ynpasnsembiii sbixon
» OXI0A1 |AKTMBHbIA ypOBEHS BEIORA E_UIntl6 | RW PasoMkHyT
0x10A2 |Macka kopos HC ans axTusaum esixopa F_Unt32 | RW ox1
0x10A4 |Macka KonoB cofbiTuii AnA aKTMBAUVN BbIOAE F_Un32 | RW ox1
0x10A6 |Ynpasnetie BEXOROM E_UInti6 | RW AKTHBHBI YpOBEH
0x10A7 |Mapamerp Ha ssxose E_UIntl6 | RW |Pacxon paBounii 8 npamom Hanpasnein
0x10AB | Bec MMnynkca BLx0Aa (M° A1A 0GLEMHOMO PACKOAA 1 KX ANIA MACCOROTD) Float32 | RW 1
0x10AA | [nuTensHocTs umnynsca untis | RW 50 me 100 50/ 500

PucyHnok 2.12 - HacTpoiika ynpasJisieMoro BbIxoaa - pa30MKHYT

460.0ms

(S00KS/s)
Depth: 10M

PucyHnok 2.13 - @opma cursajia ynpapJjsieMblil BbIXO/ - PA30MKHYT

HacTpoiiki AVCKpeTHOTO Bsix0aa (NapameTpos: 8; ucn. agpeca Ox10AG-0x10AA)

Haumenosarme napamerpa A;'::x Hoctyn Teryluee aHauenne 2:«, Viex. | Mun. | Makc.
0x10A0 | Pexim paBoTsl ANCKPETHOM BLXOAa E Untl6 | RW Vnpaenaemstii Buixos
0x10AT | AKTHEHLIH ypOBEHS BL0ORA E Unti6 | RW PagomkHyT
0x10A2 | Macka xomoe HC ann axTueaumm ssxona F_Un32 | RW oxt
Ox10A4 Macka KOAOB COBLITUI ANA AKTUBALMN BLIXOA F_Unt32 | RW 0x1
»  Ox10A6 |YnpasneHue ssixomom E Untl6 = RW HeakTusHui yposeHs
0x10A7 |MapameTp Ha Baxone E Untl6 | RW |Pacxos paBounii 8 npamom Hanpasneun
0x10A8 | Bec umnynkca sexona (M* anA o6y pacxona u xr anA Float32 | RW 1
0x10AA | Anurenerocts mmnynsca Unti6 | RW 50 mc 100 50 500

Pucynok 2.14 — Hactpoiika ynpasJisieMoro BbIX0/1a - HEAKTHBHbI YPOBEHb
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OD2vBW- -4.64div

Pucynok 2.15 - ®opma curiaga ynpasJ/isieMblii BbIX0/ - HeAKTHUBHbBII YPOBeHb

2.3.6 Beixog RS-485

Pacxonomep obopynoBan oguum unrepdeiicom RS-485.

2.3.6.1 Wureppetic RS-485
BHUMAHMUE. NuTepdeiic RS-485 padoraer npu noxaye BHemHero nutanusi 12-24 B.

WuTtepdeiic RS-485 ranpBaHWuYeckH HE W30JIMPOBAH OT OCTaJbHOW CXEMBI pacxoloMepa.
[Monkmouenue unTepdeiica ocymiecTBusercsa yepe3 TuHuM A u B, pacnonoxxeHHsie B pazbeMe XP4 unu
XP7.

Ecnu npu nonkioueHnn pacxoaoMepa HaONI0AaeTcss HEYCTOWUYMBBIN oIpoc 1o JuHusM A u b, To
Ha KOHIIC JIMHUH HEOOX0AUMO yCcTaHOBHUTh pe3uctop 120 Om (Pucynoxk 2.16).

00O HIO "Typoéyaentnocts — JOH" 29



Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

A
B

Pucynok 2.16 — Hecko/1bKO pacxo1oMepoB HA OHOM JIMHUH

Conporusnenne 120 OM ycTaHaBIMBAETCS BHELIIHUM U UCIOJIb3YETCS B CIIy4ae M1OJABICHUS IIOMEX.
Kpome Toro, ans npaBuibHOM paboOThl, HOHAAOOUTCS W3MEHUTh CETEBOM aapec KaXKAOro pacxoaoMepa,
BbIOpaB pa3zHble HOMepa (Hampumep, 1 — agpec 1, 2 — aapec 2 u T.1.). [{ns u3mMeHeHus ceTeBoro ajapeca
HEOOXOMMO CHayajla MOAKIIOYMTh Kaxablili pacxomomep otaenbHo k IIK, B mporpamme I1O
HOJAKIIOUNTECS K mpubopy "Pacxomomep-cuerunk raza 'UFG' (OB)", BeiOparh Bkiaaky "Ilapamerpsr”,
rpynma "O6muue Hactpoiiku" (Pucynok 2.17).

)
~ N f . G e re—— a;‘:lm Ooeryn | Toxywee aneuenme i‘; Mier | Man | Mexc
x100A  [araispems nputiopn DT_SpiGr | RW  20.09.2024 165915
[ Cunrumas npw awtiope (] Onpoc 2 cex Ox100E _ Pacuatut uoe Untie | RW 8 8 0 =
Sacxosmen cutram rasa UG 0x100F  Pacuatsse cymas Untis W 1 1 1 31
ey an [ 0x1010 | CoTesod AAPEC BakMCTHTaNA Uint1s | RW 1
o, Tekyas nepeMeTpM 01014 PerncTp ynpasnesns F_Un32  RW 0
Jr 0:1017  Bpema akTuBHOCTH Ancnnen Untis | RW 10| cex
HacTpoiky amanaaonos v npouee 01081 Flawik sTepdeiica npubopa E_Un32  RW Pyccun
:::‘:‘:{::‘r:::::”’\m 0x1083 MosepiyTs 36pen Ha 180° E_Un32  RW Her
Erweines wrpers (1o sxpare) 0x1085  He npocunaTLca OF sHeuMero mTaims E_UnB2  RW Her
HeCTROMKA SMERpeTHOP Bhxnnn 01097 BpeHA SBTOMBTHIECHOTO NHCTAHA KPaHOR Untis | RW 120 cex
HBCTPORKM 43CTOTHOND Bux0ns (x109A  EQMKMLIS! WSMEDSHIR NTEHHR BPTAEOR E_UIntIE  RW Aato
Otnosxa 01050 Cxopocrs nopra RS485 E_UnB2  RW 9600
E‘:{;ﬁ"a — 0x1061  BrniowsHite AONONHATENLHOR 3aAGpExH Ha DTApAsKY OTBaTA (50 MC) E Ut RW Brixn
F———— (x109B  TaitMayT QXHABKWA KOHUA NOCKINKH Untis | RW 0 me
Ynpaanesme opivaon (x109E  Anpec moaBac BMpTyansHor kakana 1 Untis | RW a
Cremerwma3a noc 0:109F ARpec MORGAC BHPTYBNSHOTD KaHans 2 Untis | RW a

Pucynoxk 2.17 — Hacrpoiikn RS-485

[Tapametp "CereBoli ajipec BRIMUCIUTENS" MpeHA3HAYEH ISl BBO/IA a/ipeca pacxoJoMepa Ha IIHHE
U MOKET NMpUHMMAaTh 3HadeHus oT 1 mo 127, kpome 3HaueHuss 85 (0x55). OcrajibHble 3HAYEHHS
3ape3epBUPOBaHbBI /sl BHYTPEHHHMX HYK/ M UCII0Jb30BaThCSl He J0JIKHBI, 1a:Ke B IPUdopax Apyrux
NMPOU3BOAUTE/IeH, HAXOAAIUMXCH HA OJAHOHM JIMHUM C pacxogomepom. Tekymuii agpec pacxomomepa
(onuH Ha Bech mpuUOOp 7S IEPBOTO M BTOPOro MHTEp(deiica) MOKHO BUJIETh HAa IKpaHEe MHAMKATOpa MpU
MPOCMOTpE TEKYIIUX MapaMeTpoB. [Ipy HEBO3MOXKHOCTH CUUTHIBAHMS MOKA3aHUM ¢ MHIUKATOPA MOXXHO
BOCIIOJIb30BaTbcs TeM (DAaKTOM, 4YTO pPacXoJOMEp BCErna OTBEYAeT Ha 3alpochl C aJpecoM HOJb
(mmpokoBemarensHbi agpec). s atoro B TIIO Heobxonmumo BwIOpath aapec mpubopa 0 U cuurtarh
JAHHBIN perucTp (pacxomoMep J0JDKEH 00s3aTeNbHO OBITh OJTMH Ha JIMHUH).

[Tomumo aznpeca mmeercss BO3MOXKHOCTb HACTPOMKH CKOpOCTH paboThl HMHTepdelica u3 psaa
CTaHAapTHBIX 3HaueHui (Pucynok 2.18).

Haumerosanue napametpa .uamlm Moctyn | Texymee sHauere ME‘;_ Vex. | Mus. | Makc.
0x100A  Nata/apens npubopa DT_SpiGr | RW 20092024 16:59:15
0x100E  PacusTHuii uac Untlé | RW & 3 o 2
Ox100F  Pacuérhie cyTin Untle | RW 1 1 1 31
0x1010  Ceresoii anpec ssumncnuens Untle | RW 1
%1014 Peructp ynpasnenns F_Unta2 | RW 00
01017 Bpews axTvBHOCTH qucnnen Untlé | RW 10 cex
0x1081  Aabik uHTepteiica nputopa E U3z | RW Pycoxwii
051083 MosepHyTs akpar Ha 160° E Umni3z | RW Her
0x1085  He ApocsinaTscs 0T sHewsero nnTarns E Um32 | RW Her
0%1097  Bpet a5TOMATUUECKOTD MMCTAHIEA SKPAHOS Untle | RW 120 cex
0x109A  EAWHMS USHEPBHNA UTSHUA SpAUB0s E_Untle | RW AnTo
» 0x1050 |Cropocrs nopra RS465 | Vsnenenne snauenna 'Cropocts nopra RS485' Bl E_Unt32 | RW
0x1061 | BKIuEHHE AONONHITENSHOR SAAEPXKY KA OTMPAEKY O | E_Ultl6 | RW B,
Ox109B | TaiiMayT OXHARHUA KOHLE NOCKIMKN | Srauenuel EE Bl Ulnt16 RW 0 me
0x109E | Anpec MOaBac supTyaneHoro kaxana 1 | 1200 Untls | RW 0
0x109F | Anpec MoaGac BMpTYansHoro kanana 2 | Ommena | g0n Unti6 | RW 0
1

19200

38400

57600

115200

128000

230400

Pucynok 2.18 — Bo3mo:knble ckopocTu padoTbl RS-485
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CranmapTHOW CKOPOCTBIO paboTh 1Mo ymMomuaHuio seisiercs 9600 6ox. bomnee BbIcOKHE CKOpOCTH
ClIelyeT MPUMEHSTH C OCTOPOXKHOCTBIO, YUUTHIBAs TOT (aKT, YTO YeM JTMHHEE JIMHUS CBSA3U, TEM MEHBIIE
MaKCUMaJIbHasi CKOPOCTh. BBIOpaHHYIO CKOPOCTh TaKXe MOKHO YBHJIETh Ha MHJIUKATOpE pacxoaoMepa B
TEKyIIUX apaMeTpax.

[Tapamerp "3amepxka 50 mMc mepen oTBeToM" MpeAHA3HAYEH JUISl BKIIIOUEHHS MPUHYIUTEIHHOU
3aJIepKKH TIEepe]] OTIIPABKON OTBETa. DTO MOXKET OBITh HEOOXOAMMO JUISI HEKOTOPBIX THIIOB KOHBEPTOPOB
CTOPOHHHMX TIPOU3BOAWTENICH, KOTOpPBIE MEUICHHO MEPEKIIOYaloT COCTOSHHE —IMepeaada/TIpueM.
HononautensHbiid uaTepderic RS-485.

BHUMAHHME! HUHTEP®EVIC HE WUMEET TAJBBAHUYECKOWN PA3BS3KH OT
OCTAJIBHOH CXEMBbI PACXOJAOMEPA. 3AINPEIIAETCS EIO MCIIOJB30OBATH HA
JJIMHHBIX JIMHUAX (BOJIEE 10 M). CKOPOCTBHb PABOTHI IIOPTA OI'PAHHUYEHA
MAKCHUMAJIBHOM CKOPOCTBIO 9600 BO/I.

Jns nonximroueHus: uHTepdelica mpepaHa3HaYeH pa3beM BHEIIHUX mojkiaroueHuit XP4 mmm XP7.
Konraktsl A u B noakimo4aroTcss K OJHOMMEHHBIM KOHTaKTaM JIMHUM Tepe/layl JTaHHbIX, 3 Ha KOHTAKThI
+IN 1 GND neobxonumo nmonaTth HanpspkeHue ot 12 1o 24B s nuranus.

BHUMAHMUE! UHTEP®EIC MOCTPOEH C NMPUMEHEHUEM
MHUKPOMOTPERJISIIOIEN CXEMOTEXHHUKH, UTO HAKJIAJIBIBAET OIPEJAEJEHHBIE
OTPAHMYEHUSI HA ®OPMbI CUTHAJIOB, UX AMILIUTY/Ibl 1 TPOYUE APAMETPHI,
KOTOPBIE MOT'YT OTJIMYATLCSI OT CTAHAAPTHOI'O UHTEP®EICA RS-485, YTO B
HEKOTOPBIX CJIVUASIX MOKET BBI3BIBATH HECOBMECTHUMOCTb
OBOPYJIOBAHMUSI.

2.3.6.2 TIporokon oOMeHa

Jlis obMeHa jgaHHBIMU C pacxomoMepoMm 1o umHTepdeiicy RS-485 ucmonszyercs MODBUS-RTU
COBMECTHMBII TPOTOKOJI. B MPHIIOKEHUU MPHUBOIUTCS ONMUCAHHE MPOTOKOJA M KApThl PETHCTPOB JUISI
YTCHHSI TIApaMETPOB M apXWBOB pacxomomepa. Bce ¢yHkmmm, KOTOpble MOCTYmHBI uepe3 RS-485
nocrymnHel yepe3 Bluetooth.
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2.4 MonTa:k pacxoaomMepa
241  Tlocne pacrakoBKH pacxoioMepa:

—IPOBEPUTh KOMIUIEKTHOCTh IIOCTaBKM COIVIACHO YINAKOBOYHOM BEIOMOCTM M IAacHopTa
TYAC.407252.001 IIC;

— 03HAKOMUTBCS C HACTOSIIIIUM PYKOBOJACTBOM I10 HKCIITyaTaluy,

— IIPOBECTU BHEIIHUN OCMOTP U3JEIus;

—y0enuThCs B OTCYTCTBUU BUAMMBIX MEXaHMUYECKUX IIOBPEKICHUM;

— IIPOBEPUTH LIEIIOCTHOCTD KUAKOKPUCTAIUNINYECKOIO SKPAaHA U 3JIEMEHTOB YIIPABJICHNUS,

— IPOBEPUTH HAJIMUYUE U LEIOCTHOCTD MIIOMO MPEeANPUATUSA-U3TOTOBUTEIS;

MoHnTax pacxonoMepa IpOU3BOAUTH C Y4ETOM JEHCTBYIOIUX CTPOUTEIbHBIX HOPM M IIPABHIL.

Bce pa6OTI>I MO0 MOHTaXy MU JACMOHTaAXy pPacxoAoMEpa MAOJIKHBI BBIIOJHATHCA IMPU OTCYTCTBUHU
JaBJICHUS ra3a B ra301poBOJL.

[Ipu ycraHOBKE pacxomomepa TOPILEBOH cpe3 TpyOOmpoBOa OHKEH ObITh BBIIMOJHEH MO YTIIOM
(90£1)° x ocu TpyOOIIPOBOIA.

— BHUMAHME! 3ayceHiibl Ha cpe3e TpyOOmpoBOIa HE OMYCKAIOTCS.

BenuuuHa MoMeHTA 3aTSKKU Pe3b00BBIX COeIMHEHHI CYETYHKA K ra3onpoBOAYy He J0JLKHA
npeBbimiaTh S0 Hm.

B wMecrax mnpucoenuHeHusi pacxojoMepa K Ta3olMpoBOAY PEKOMEHAYETCS MpeaycMaTpuBaTh
KpeIUIeHUs ra3omnpoBojaa B coorBercTBuu ¢ Hopmamu CHull, Tak 4TtoObl pacxolomep HE HCHBITHIBAI
Harpy3ok oT TpyOompoBoja (M3rud, ckatue, pacTsbkeHue, BuOpanwms). s yrjaoTHEHHS COeIUHEHUN
HEOOXOUMO TPUMEHSATh YIUIOTHUTENbHbIE MPOKIAAKU. YTUIOTHUTENbHBIE MPOKIAAKH IOJHKHBI UMETh
POBHBIE Kpasi 10 BHYyTPEHHEMY U HApYKHOMY KOHTYpPY. Y CTAaHOBKY YIUIOTHUTEJIBHBIX ITPOKJIAJ0K CIEIYET
MPOU3BOJIUTH TaKUM 00pa3oM, 4TOOBI OHM HE BBICTYNAdd BO BHYTPEHHUH IHAMETp TpyOOMpoBOAA.
Haxunnyro raiiky 3aTsHyTb, HE TOIIyCKasl 3HAYUTEIIbHBIX YCUJIMHI U MIEPEKOCOB COEANHAEMBIX JIETalEH.

Ilepen MoHTaXEM pacxogoMepa ¢ MOAEMOM HEOOXOMMO HACTPOUTH BBIXOJIbI HA CBSI3b M YOEIUTHCS
B pa0oTe MozeMa.

MoHTax pacxogomMmepa H0JKEH OCYHICCTBIIATHCA B COOTBCTCTBHUU C PI/ICYHKOM 2.18a.
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Pucynok 2.18a - MoHnTax pacxoaomepa
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2.5 ITyck pacxogomepa

2.5.1  Ilepen myckom pacxompoMepa HEOOXOIUMO:

—W3Y4YUTh HACTOslIee PYKOBOACTBO IO 3KCIUIyaTallud M AKCIUTyaTallMOHHbIE JOKYMEHThl Ha
JIOTIOJTHUTEIIBHOE 000PYI0BAHHE;

— IPOBEPUTH NMPABHILHOCTH MOHTA)Ka COCTABHBIX YaCTEW pacxoJoMepa U COSTMHUTEIHLHOTO Kabes;
— IPOBEPUTH NMPABHIILHOCTh MOAKIIOYCHHS JJOMOTHUTEIHHOTO 000PYI0BaAHHMS.

2.5.2  YcTaHOBUTH HACTpaWBaeMble IOTPEOMTEIEM U IIOCTABUIMKOM ra3a [apaMeTpbl B
COOTBETCTBHUH C ACTIOPTOM (PU3UKO-XUMHUECKUX MTOKa3aTeIen rasa.

253 Ilpu Hamuuuu pacxola B CHUCTeME YOEIUThCA B HAJUMYMM HMHIUKALUU H3MEPSEMBIX
napameTpoB Ha Ob.

254 Tlocnme MOHTaka W TMPOBEPKH PaOOTOCTIOCOOHOCTH PacxoloMepa, CAeIaTh OTMETKY B
pasnene "CseneHust o BBoJIE B dkciutyarauuto' Ilacnopra.
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2.6 PaGora ¢ pacxogomepom

2.6.1 IIpocMOTp TeKylIuX MapaMeTpoB

[TpocMoTp nHPOpPMALIHK TPOU3BOIUTCS HA KUAKOKpUCTauieckoM uuankarope (QKKUN) cuerynka,
C IOMOUIBI0 MATHUTHBIX KHOIMOK, PacIOJIOKEHHBIX CIIPaBa, CJIEBAa U BBEPXY IKpaHa.

Hwmxe IMPUBCACH MTOTHBIHN NEPCUYCHb BO3MOXKXHBIX SKPAHOB!

— cBOAHAsI UH(OPMALIKA O TapaMeTpax pacxoaoMepa,;

110291528 M o
U6bem: H624 M?
Pacx.: 0.000 m3fyac

Tenmnepatura: 10.0°C
NabBnenne: 101.3 klla

— pacxoj ra3a, IPUBEIEHHBIH K CTaHAApTHBIM ycnoBuaM (Qc), M3/u;

209161109 ~M &

Hc. M3 fyac

1041

Facxod cTaHJAPTHbIA

—  pabounii pacxox raza (Qp), M%/u;

200316 11:10 ~M &

Hpe. M3 fyac

1.06/

Facxod paGoYHH

—  pacxoja maccoBbli (Qwm), Kr/d;

09161111 =M ®
M. krfyac 1

Facxod MmaccoBbid
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— rtemneparypa raza (T), °C;

20916 11:11 ~M ©

L

Temneraryra ra3a

{0316 11:13 ~M &

29659

TeMneraTyra ra3a

— naBnenue abcomotHoe (Pa), kIla;

{0316 11:12 ~M &

Pacc. klla

100234

NabBaeHHE A6GCOAKNTHOE

—  maBienue abcomoTHoe (Pa), MIla;

0906 11:13 =M ©
Pasc. Hila

0.100

NabaeHHe a6C0AKNTHOE

—  naienue uzobITounoe (Py), klla;

2{.09.1611:19 ~M &

PHae. klla

1.08/

NabaeHHEe H26LITOYHOE

A

— rtemneparypa raza (T),
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ko3P PuuueHt cxumaemoctu (Kex);

IIJIOTHOCTD I'a3a IIPH CT

IIJIOTHOCTB Ir'a3a IpHu T

{0916 11:14 ~M ©

hCH.

1000123

KO3, CHHMAEMOCTH

aHJIAPTHBIX yCIOBHSX (P C.y.), KI/MS;

05.09.18 1b-99E~M &

P C.\y.. krfmv?

0.63406

lnoTHOCTL raza. c.u.

KyIIUX yCIOBUSAX (D TeK.), Kr/m®;

15.03.18 16+95E=MH _©

P TEK.. Krim®

2/ 86331

Texyn aa NNOTHOCTL

ckopocTh MOToKa (Vior), M/C;

2{.03.1611:1b ~M &

Vnort. Hfic

0.1

CKOPOCTb NOTOKA

cKopocTh 3ByKa (Vsiz), M/C;

0916 11:1F =M ©
Va3l mic

30240

CropocTh 3Buyka
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HemraTHbie cutyauu (Koxg HC);

20916 11:1f ~M ©

HC
00000000

HewTaTHbhie CHTYAUHH

(baaru coOBITHIA U TPEBOT

2{.03.1611:18 ~M &

CoGLITHA

PAarH co6biTHH

BpeMs pabothl (tpad), AJI UU:MM:CC (rne /I — xommyectBo nHeir, YU — KoIMM4YECTBO 4acoB,
MM — konnuectBo MUHYT, CC — KOJIMYECTBO CEKYH]);

2{03.16 11:18 M &
tpae. A4 YHYMMCC

10 13-36:49

BreMa paboThi

Bpems npoctost (trp), 1 Y4:MM:CC (rae A/] — konuuectBo nueit, Y4 — konudecTBo yacos, MM
— Koan4yecTBO MUHYT, CC — KOJIMYECTBO CEKYHN);

2{.03.16 11:18 =M ©
tne. 404 1HMHCC

b 22:05:24

BreMa npocToA

CyMMapHEIi IPAMOit 00beM Il CTaHAAPTHEIX ycaouit (Ver), M°;

20916 11:19 ~M ©

Veor. m?

1232136

[lPaMOH O6BEM C.U,
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—  cyMMapHbIii IpsIMOit 06beM 1 pabounx yeaoBuit (Vpas), M°;

2{.09.1611:13 ~M &

VYpae. M3

337260

[lPaMOH 0O6BEM P,

—  CyMMapHbIii 0OpaTHBIN

00BeM 151 CTaHAAPTHEIX yeaoBuit (Veroop), M2,

2{.03.1611:20 =M &

Vo1.06p. M3

105

J&PaTHLIA D6LEM C.UY,

—  CyMMapHbIi 00paTHBIN

o6beM 115 pabounx ycanoBui (Vpas.oop), M-,

2{.03.1611:20 «M ©

Ypa6.oep. M*?

106

J&PaTHLIA D6LEM P,

— cyMMapHas Macca rasa

(M), x

27.09.16 11:20 *M ©
M. kr

303903

Maccaraza

— cyMMapHas Macca rasa

B 0OpaTHOM Harnpasienuu (Moop.), Kr;

2{.09.16 1121 ~M &

MoGp. kr
o

Macca raza o6p.
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— HamnpsbKkeHue nuTtanue kontposuiepa (Unur), B;

2{.09.1b11:22 ~M &

UnuT. B

3,903

HanpameHHe NHTAHHA

—  pacyeTHBII OCTaTOK eMKOCTU BCTpOEHHOMU Oatapeu, %;

06.09.1808:39 =M ©
Cear. 4

1000

OcTaToK EMK. 6aTareH

—  JaTa/BpeMmsl MOCIEIHEr0 YCICIHOTO COSMHEHUS C cepBepoM cBsizu (IcBsi3m);

{0916 11:22 ~M &

t cBazu

20103716 10:9/

Natal/BpeMa coed.

— cereBoit anpec MODBUS;

06.09.18 08:98 ~M ©
Harec MODBUS

H

Cetelon adpec

—  CKOpOCTh paboThl OCHOBHOTO TIopTa RS485;

06.09.18 D8-L9E~M &
R5485 #1 BAUD

115200

CkoprocTb nopta R5485
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— pe3ynbTathbl TecTa PTZ;

06.09.18 0856 E+~M ©
Tect PTZ

Brema 0.000

VT 0.00000

M 0.00000

06.09.18 085/ E~MH ©
Tect PTZ

2 0.91457

AC 0.99716

212 0.91690

2.6.2 I'maBHOE MeHIO

[71aBHOE MEHIO COCTOMT M3 IIECTU MYHKTOB (B 3aBUCMMOCTH OT KOH(UTYypallMud pacxoioMepa
KOJIMYECTBO MYHKTOB MEHIO MOXET OBITh MEHBIIIE):

—  VH®OPMALIU;
—  BLUETOOTH:;

—  MOJIEM;

—  S3BIK;

—  PA3BEPHYTb DKPAH;
—  MOJIEJIb.

Jls BXoAa B MEHIO HE00X0UMO HaXaThb KHOMKY '«—".
- _MEHHO
HHPOPHAUHA

bilHITH3
MOAEM

A3k

B camoif BepxHell CTpoke OTOOpa)kaeTcsi Ha3BaHUE MEHIO (i1 TIaBHOTO MEHIO — 3TO MPOCTO
"MEHIO"). BpiOupaeMblii NyHKT MEHIO TOMEYEH HHBEpPCHOW cTpokod. C momomipio KHOmKH 1"
OCYILIECTBIIAETCS NIEpEMEIIEHUE N0 MMyHKTaM MeHIo. [IJis BXo/1a B MOIMEHIO WJIM TIOATBEPKAECHUE BbIOOpa
napameTpa HeoOXOAuMO HakaTh KHONKY "—". J[Jig BbIXO/la M3 MEHIO HEOOXOIMMO Ha)KaTh KHOMKY "«
Ecin B TeueHNE HEKOTOPOTO BPEMEHH HE Ha)KMBaTh KHOMKH, TO JKKI aBromMarnuecku BepHETCA B PEKUM
OTOOpPaKEHHUS TAPAMETPOB.

OnHOBpPEMEHHO Ha 3KpaHE OTOOpa)KkaeTcs MaKCUMYM YEThIpE CTPOKH, OCTAJIbHbIE MYHKTHI OYyIyT
HOSIBIIATHCS MO MEPE MPOJBUKEHHUSI 10 MEHIO.

[ToxgnepxuBaercs ABa s3bIka HHTEpdeiica (pycckuid U aHmIMicKuit). [{ns cMeHbI s13p1ka HE0OX0IUMO
BbIOpaTh MYHKT "A3bIK" ¥ B MOSBUBILIEMCS CIIHCKE BHIOpATh TPeOyeMblil.
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26.3 "MHOOMALIMA"
[Tynkt "MUHOOPMAILIUA" no3Boasier mpocmotpeTs nHpopmaruto o 10O pacxogomepa:

HI[GHTI/I(I)I/IKaLII/IOHHBIe JAaHHBIC OOJDKHBI COOTBCTCTBOBATH HAHHBIM  COOTBCTCTBYIOLICTO pa3aciia
OT.

264 "BLUETOOTH"

2.6.4.1 OOmue cBeneHus

Pacxomomep ocuamen GecrpoBoaubiM uHTepdeiicom BLUETOOTH v.2.0 (manee Bluetooth) mis
ces3u ¢ [IK. B nensx ontumuzanuu 3HEpronoTpedaeHus, a TAKKe B 3aBUCHUMOCTH OT HACTPOeK mpudopa
monyinb Bluetooth moxer ObITh 11000 BKJIIOYEH BCerga JMOO BBIKJIIOUEH. BKIIIOYEHHOE COCTOSHHE
unauuupyercss Ha JKKU B crpoke coctosHus cumBoioMm "B, a BeixitoueHHoe cumBoioM "*". Jlng
yIpasiieHHs cocTossHreM Moayias Bluetooth npennasnayen nynkr menro "BLUETOOTH".

BHUMAHMUE:

B HEJSAX BE3OINACHOCTH MOAYJb BLUETOOTH PABOTAET TOJIBKO B
PEXKUME YTEHUSA JAHHBIX U3 PACXOAOMEPA U HE UMEET ®YHKIUU 3AIIUCH,
T.E. C EI'O IIOMOIIBIO HEBO3MO’KHA 3AIIMCb 1 MOAUPUKALIUA KAKHUX Bbl TO
HU BbIJIO HACTPOEYHbBIX ITAPAMETPOB B TIAMATU PACXOAOMEPA.

IO CIHEHNUAJIBHOMY 3AKA3Y PACXOJAOMEP MOXET IIOCTABJATBCA CO
CIHEMAJIBHBIM MOAYJIEM BLUETOOTH, PABOTAIOIIIUM HA 3AINIUCH.
2.6.4.2 VYupasnenne BLUETOOTH B pacxonomepe

Ecnu monmyns Bluetooth He BiiIrOYEH MOCTOSHHO B HACTpPOMKaxX pacxojomMepa TO €ro MOXKHO
BKIIIOYUTH TOJILKO Ha TIEPUOJ CeaHca CBS3U (Al YCTAHOBIICHHUS MOJKIIOUEHUS Aaercsa 5 MuHyT). s
sTOoro HeoOxonuMo BeIOparh MyHKT noaMmeHto "BKJIFOUUTH HA 5 MUH", nocne yero MoxHO HauWHATH
ckanupoBanue Bluetooth oxpyxenust Ha TTK kak OyaeT onmucano HUXE.

_____bAHT3

BRMNYHTE HA 5 MHH
HHIIII]FHFIHHH

[Tpu akTHBalMU TaHHOTO ITYHKTA Ha SKpaHe BBIBOAUTCS cooOIieHue o BkiaroueHun Bluetooth.
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—_____bilHTY3

BRIHYEHHE...

Ecnu B Teyenue 5 MuH CBsi3b ycTaHOBIeHa He Oynet, To Bluetooth orkmrounTcst aBromarmuecku.
J1J11 IOBTOPHOT'O MOJK/IFOYEHUsI HEOOXOIUMO Oy/IeT MOBTOPUTH MPOLEAYPY BKIIFOUEHHUS.

[Tocne ycraHoBieHus coeauHeHus Moayib Bluetooth He oTkiroyaercst B TedeHHe BCEro ceaHca
cBa3u. [Ipu paspbiBe COCIMHEHHMS MOAYJIb OTKJIKOUMUTCS aBTOMATHYECKU 4Yepe3 ABE MHUHYTHI, €CIH HE
IIPOBECTHU IIOBTOPHOE ITOAKIIOUYECHHUE.

Eciu HeoOXx0uMO BBIKIIIOUNTH MOAY/IL Bluetooth nocpouno, To He0OX0aMMO BBIOPATh MYHKT MEHIO

bilHT33

"BBIKJIFOYUTDH".

BhIKAHYHT b
HHPOPMAUHA

[Ipu akTUBaLIMKM JAHHOTO MMyHKTA HA SKPaHEe BHIBOAUTCS COOOIICHUE O BhIKItoueHun Bluetooth.

bilHI T3

BblkMHHEHHE...

Ecnu pacxomomep HacTpoeH Tak, 4ro Moaynb Bluetooth Oyzer paGorare MOCTOSHHO, TO TOCIE
BBIKJTFOYCHHUST MOIYITh Bluetooth cpasy BKITIOUMTBCS 3aHOBO aBTOMATHUYECKHU.

[MynkT nonmento "MHOOPMAILIUA" no3Bonsier npocMmoTpeth uMsi Bluetooth, neobxomumoe st
CBSI3U U KPATKYIO HH(POPMAIIHIO O MOJYJIE B IENSAX TUATHOCTHKH

GLiTHITH3
THR: HC-05
HrMa: HEW
COCTOAHHE: Bblkil
UuwHGKH: 0

2.6.4.3 Hacrpoiika KommproTepa mpu pabote ¢ pacxogomepom uepes Bluetooth

Jlns pabotel ¢ pacxomomepom 1o kanany Bluetooth ucmons3yemsrii 1K momken ObITh OCHaIeH
ycTpoiictBoM cBsizu Bluetooth (ouenp vacTo B HOyTOyKax OH BCTPOEHHBIH, a uiss HacTonbHBIX [1K
HEOOXO0IMMO TMpHOOpeTaTh OTAEIbHO). IIpOKOHCYNBTHPYHTECh CO CHEIHMATUCTOM WM OOpaTHTECh K
npozaasny Bamiero 1K, ecniu Boi He yBepensi, uro Bam [IK oGopymoBan momyrnem Bluetooth u Bce
HEOOXOIMMBIE JIJIs €r0 paboThI IpaiiBepa yCTaHOBIICHBI.
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[epBeiM nenmom mocne BkItoueHust monyns Bluetooth B pacxomomepe HEOOXOOMMO BBITOJIHUTH
nouck ycrpoiictBa Bluetooth B ITIK u g06aButh ero B cucremy. i 3TOro IENKHYTh MPAaBOW KHOIKON
mbilu Ha 3Ha4ok "Bluetooth" B Tpee (mpaBbiit HbkHUET yron skpana) (Pucynok 2.19). Ecnu 3Hauka
Bluetooth e BHIHO, TO BO3MOKHO OH CKPBIT W €r0 HYXXHO OTOOpPa3HTh (IS 3TOTO IICIKHYTh JIEBOM
KHOITKOM MBIIIIH 1O 3HA4Ky "BBEpX' B Tpee Ui OKa3a CKPBITHIX UKOHOK).

HoBasnTe ycTpoAcTED
PaspelunTs NogKNYHEHNE YCTPORCTES

MNokazame yorpodcrea Bluetooth

OTnpasuTe dain

MpuHaTe dain
MpucoeanHUTECA K AndHoR ceT (PAN]

OTKpEITE NapaMETpEI

i ¥4annTe 3HaYOK

Pucynok 2.19—- Hacrpoiika Bluetooth
Hanee Bo1Opars nyHKT "'Jl00aBUTH yCTPOHCTBO" B MEHIO, MMOSIBUTCSI OKHO TIOMCKA YCTPOUCTB.
[ S

GOy
NSO

JoBasneHne ycTpoicTea

BribepuTe ycTpoiicTeo ana fobaBneHUs K KOMNbIOTepY

Windows npogonuT NoMCK HOBbIX YCTPOMCTE M 0TOBPAasUT MX B 3TOM OKHE.

[TV] UESOJB240 N SPI-GRAMND-TIK
Bluetooth | Bluetooth

Jkpan WE=* HacTtonbHeli komneroTep

COMPO01020 UFG_0817000072

Bluetooth Bluetooth
HoyToyk

Apyroe

S

Yro genate, ecnn Windows He yaanoce oBHapykUTe yCTpoicTED?

Janee OTmena

Pucynok 2.20— /lo6aBieHue ycTpoiicTBa

Jloxxutech, IOKa KOMIBIOTEp 0TOOpa3uT Moxyns Bluetooth pacxomomepa (00bIYHO OH MMeeT BUI
UFG_nnnn, tae nNn — 3To 3aBOJICKON HOMep MpuOOpa) M BHIOEPHUTE €T0 JIEBOM KHOMKOW MBITIKH, TOCTe
4yero HeoOXoIMMO HaXkaTh KHomKy "Jlanee".

B cnenyromem oxHe (Pucynok 2.21) BbIOpaTh BapHaHT TOJAKIIOYEHHS Yepe3 BBOJA KoJa
o0pa3oBaHus Mapbl M HAXXaTh KHOMKY " Jlanee".
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> S

@ :" JoBaeneHne ycTpoicTea

BribepuTe BapuaHT NogkarOUeHnA

< Co3aaTb koJ 0Bpa3oBaHWA napol =
¥CTpoicTBO OCHALWEHD KNABMATY PO,

< BeeawTe ko oBpa3zoBaHWA Napol

yCcTpowWcTea UFG_0817000072
KC,.'J, CéF}EBCBEHHﬂ napel NOCTABNAETCA BMECTE C

YCTPOACTBOM,

Koa MOoHD HBATK Ha yCTPOoRCTBE WNK B

COOTBETCTEYHOLLEM PYKOBOACTEE,

2 CeAswliBaHwve Oe3 koaa
Ana ycTpofcTs 3TOrD TMNA, HANPUMER, MbILLW, HE
TpEﬁ)"ET(H Hanu4ue BesonacHars NCAKAHYEHWA,

Kak cooBuinTh o Tom, YTo YCTpoicTBo MMEET koj 0Bpaiosanna napoi?

e

Pucynok 2.21 — Bei0op pe:kuma cBSI3bIBAHUSA

Ha panbueiimmit 3anpoc (PucyHok 2.22) BBecTM NHH KOJ, YCTAHOBJCHHBIH B HACTpPOMKax
pacxomomepa (1234" mo ymouaHuio) U Haxkath KHOMKY "Jlaee".

, =)

@ j' JoBaeneHne ycTpoicTea

BeeawTe KoA ANA NOAKIHOUEHWA K YCTPORCTBY

370 NO3BOANT NPOBEPMTE NPAEMABHOCTE NogBopa ycTpoiicTea gna
NOAKAHYEHNA, =

Koa Hanucan nuBo Ha camom ycTpoicTee, NMbo HaxoaWToA B
CONPOBOAHTENEHON ACKYMEHTALIMM,

UFG_0817000072

Yro AEnaTh, eCAKM HE HaAEH koj 0BpalnBaHWA Naphbl yCTpolcTEa?

o

Pucynok 2.22 — Box nuH koaa

JloKIaThCsl OKOHYAHUSI MPOIIeAYphI o KoueHus (Pucynok 2.2).
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S5
] _,
W) I JoBaeneHve ycTpoidcTea
3T0 YCTPOMCTEO yCrewHo AobaBneHo Ha KOMNsIOTER
BrinonHaeTca nowck gpaiiBepoE W Npu HEo BXOAMMOCTH BBINOAHNT KX
ycraHoeky. Heobxogumo 4oxaaTecn 3aBEpLIEHIA 3TOMD NPOLECCE,
Npexae HemM ycTpoicTeo BydeT rotoeo k pabote.
UroBel npoBEpUTE, NPaBKABHD AW YCTAHOBMACCE 3TC YCTPOACTBD,
NPOBEPLETE, 0TOBPAXAETCA M OHO B Pasgene Y cTpoicTea 1
OEMHTEREL UFG_0817000072

Pucynok 2.23 — YeTpoiicTBO ycnemHo 100aB/IeHO

[Tocne nanHOM mponeaypsl B cucreMe nosiButcst BUptyanbHbii COM mopt, 4epe3 KOTOpbIi MOYKHO
OyZIeT CBSI3BIBATHCS C PACXOJIOMEPOM, TaK ke Kak uepe3 RS-485 konseprep.

Ipumeuyanue - [Ipu nocneayrImUX MOIKIIOYCHUSIX MPOIIEAYpa OOHAPYKEHHSI OOBIYHO HE HYXHA,
TaK KakK OIEpalMOHHAsl CHCTEMa COXPAHSET BCE MOJKIIOYECHHBIC YCTPOICTBA B TAMATH KOMITBIOTEPA.

Jns panpHeiimield pabGoTbl HeoOxomuMo ompeAenuTs ums BupTyanbHoro COM-mopt s
opraHu3anuu cBsi3u. s 3TOro HIENIKHYTh MpaBoW KHOMKOW 1o 3Hauky Bluetooth B Tpee u BBIOpaTh
nyHkT MeHio “Tlokasate yctpoiictBa Bluetooth”. TlosBuTCS OKHO C JOCTYNHBIMH YCTPOHCTBaMH
(Pucynok 2.2).

|r.'1§5 « Ycrp.. » Yerpoicr.. - |¢'u,| | Mouck: ¥empolicmea u npuHmepbi o

[oBaeneHne ycTpoicTea ¥cTaHoBKa NpuHTEpa ¥aanuTe ycTpoicTeo = - (7]

4 Ycrpokicrea (1)

UFG_0817000072

— UFG_0817000072
J Kateropus: [pyroe

Pucynok 2.24 — Iloaks1r04ueHHbIe yCTpoiicTBA

BbInonHUTE ABOWHOM 1IETYOK MBI Ha TpeOyeMoM ycTpoHcTBO. B mosiBuBIIEMCS OKHE BbIOpaTh
BkJIaKy "CiyxObl". B crpoke "[locnenoBarensuslii mopt SPP" Gyner oroOpaxkarscs Homep COM-niopra,
KOTOpBIN HeoOxonumo BeiOpath B [10 "APM "UFG Viewer" (Pucynok 2.2).

- Csoiicrsa: UFG_0817000072 [,

Crixtit | Bluetooth

3o yetpolicteo Bluetooth npepocTaenaeT cnegyrowme
cnyGel. YoTaHOBMTE GnaxoK AnA BeGopa
COOTEETCTEYIOWEA Cry*KEbl.

Cnyw6bl Bluetooth

MeocnegeeatensHem nopt (SPP) "Dev B"

Pucynok 2.25 — COM nopt Bluetooth yerpoiicra
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2.6.5 Hacrpoiika Mogema

Pacxomomep MOXKET IMOCTaBISITBCS CO BCTPOEHHBIM MojaeMoM (MozaeM) B Ob. Jlns muarHocTHKM W
MIPOBEPKU COCTOSHUSI MOJIEMa TIPEAYCMOTpEeH MyHKT MeHio "MoxaeM". Eciu MojieM B KOMIUIEKT TOCTaBKH HE
BXOJINT, TO JJAHHBIA ITyHKT MEHIO HETOCTYIICH.

[Ipu opraHu3anyy TENEeMETPUH HEOOXOAMMO YUUTHIBATH, YTO PACXOJOMEP MOXKET ObITh 000pYHOBaH
mozmemMoM NB-I0T wmu GPRS, m B 3aBHCHMOCTHM OT 3TOrO0 OH HMEET OTIPAaHUYCHHUS [0 HCXOSIIUM
coenuHeHusM. Pacxonomep ¢ mopemoM NB-I0T nomnepikuBaer Tonmbko ucxonsmme coeauHeHus. llpum
HACTPOMKE PacxoJIoMepa YUUTHIBAKOTCS TOJIBKO TE MyHKTHI MEHIO, KOTOPBIC MOUICPKUBAIOTCS JAHHBIM THIIOM
MOJIEMa.

Mogaem mMoxeT ObITh ocHamEH b0 SIM-unIiom, yCTaHOBJICHHBIM Ha IIaTe€ MOJEMa, JIMOO BHEIIHEH
SIM-kapToii, BcTapsieMOil B clielUaIbHBIN Jiepskarenb. Tuil Mogema U crocod ycraHoBku SIM-uuma/SIM-
KapThl HEOOXOIMMO YyKa3bIBaTh IpU 3akase. Ilpu ucnombp3oBanmu SIM-unma omeparop ykasbIBaeTcCs HpH
3akaze. 3aka3uuk npenocrapisieT SIM-uun 3aBOy-M3TOTOBUTENIO Ul YCTAaHOBKH B MpHOOp. SIM-uumom
MOKET OBITH OcHAIEH TOJIbK0 MozeM NB-I0T.

Jlisi aBTOHOMHOI padoThl mMpudopa ¢ MoAeMOM B TeudeHHe 6 JieT HeoOXOAMMO YYHMTHIBATh
cJIeiyIolMe yCI0BHS:

1. Pacnucanue BBIXO/JI0B Ha CBA3b HEC PECKOMCHAYCTCA HACTPAMBATD YalllC OAHOI'O pa3a B MCCALI.

2. B pacliMCaHuu IIepeaain HJaHHBIX PEKOMCHAYCTCA YKAa3bIBATH TOJIbKO MI'HOBCHHBIC 3HAYUCHUA U
CYTOYHBIC apX¥WBbI 3a OIUH npome)mn/lﬁ MCCAII.

3. VYpoBeHb CBS3M B MECT€ pAaCIONOXKEHHS JIOJDKEH OBITh YCTOWYMB 0€3 OTKIIOYEHHUH
(Bbiie —95 nbm). Eciu pacxomoMep ycTaHaBIMBAeTCsl HA MECTE C YPOBHEM CUTHasa MeHbIe —95 nbwm, To
HE0OXOIMMO HCIIOIb30BaTh BHEIIHIOIO aHTEHHY (YKa3bIBaeTCs PH 3aKase).

4. Bpems BbIX0J1a Ha CBsI3b (CEaHC CBSI3U) BBIOMpANTE TaK, YTOObI B 3TOT MEPUOJ] HE ObLIO NIEPErpy3KH
CETH OT JPYTUX YCTPONCTB, a TAKXKe OTKIIFOYEHUH OrlepaTopa CBA3M MO BHEIIHUM [IPUYUHAM.

5. Ilpm oskcrulyatauumu pacxoJoMepa C BHEIIHEH AaHTEHHOM 3alpellacTcsl OTKIIOYEHUE WM
HEePEKPITUE aHTEHHBI, IPUBOSIINE K TIOTEPE CUTHAJIA.

Pacniucanue pabotel mMomema HactpauBaercs nocpenctBom [10 "UFG Viewer" uepes IIK kak
onucaHo B 11.2.13.

[Tonmento "MOJIEM" conepuT 4eThIpe MyHKTa:

[Tynkr "MCX COEJVMHEHUE GPRS" mnpeaHa3HaueHO M8 TNPOBEPKH COCIMHEHMS WU
JIOCPOYHOMY BBIXOIy Ha CBs3b BHE pacmmcanusi mo kaHaxy GPRS. JlanHas QyHKIUS B OCHOBHOM
UCTIONIBb3YyeTCs  JUIsl  TPOBEpKH (YHKIMOHHMPOBAHHMS MOAEMa IPH MYCKO-HAJIAJOYHBIX pabdoTax
pacxomomepa.

[Tpy akTMBaLMM JAQHHOTO IYHKTa MEHIO IPOMCXOAUT IMOAKIIOYEHHE K YIAJICHHOMY CEpBEpPY M
nepenaya MUMHMMalbHOU nH(OopMaluu o mpudope.
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~_ MOAEM |

COEAHHEHHE...

O xozie MOAKIIOYEHUSI MOKHO CYIUTh N0 MHAMKATOPaM B CTPOKE COCTOSIHUS B OCHOBHOM PEXHME
KKU. Uanukamus cuMBoia "D o3HadaeT ycrenrHoe MpoxXoXJACHHE BCEX ATANOB CeaHca CBS3H, BKIIFOUAs

MOJTyYEHUE TMOJIOKUTEIBHOTO OTBETA OT yaalieHHoro cepsepa. [lomnas pacmudpoBka (raaros npuseaeHa
B 11.2.6.1.

[Tynkr "MHOOPMALIMA" no3BoisieT mpOCMOTPETh KPAaTKyI0 MH(POPMAIIUIO O COCTOSHHHM MOAEMa

u SIM xapThl.
- MOAEH

COCTOAHHE: Bblki1
SIM: OlHBEA
BepcHa: 0

2.6.6  "PABBEPHYTLH OKPAH"

JlanHast onuus MO3BOJIAET pa3BEepHYTh AKpaH Ha 180° 11 BO3MOKHOCTH YCTaHOBKH pacxojoMepa
"BBepXx-HOTamu'".

2.67 "MOJIEJIb"

D710 Ciy)KeOHBIH MYHKT MEHIO COAEPKHUT HMH(MOPMAIMIO O BEPCHU allaparHOro OOeCIeUeHHsI
pacxomoMepa (Bepcus Iiar u T.I1.).
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2.7 PaboTa BCTPOEHHOr0 3aII0PHOTO KJIANIAHA
YrnpasieHue KIaaHOM MOKET OCYLIeCTBIAThCS:

1. HemocpencTBEHHO Ha OOBEKTE YCTAHOBKH pacxofoMepa CIHEIUAIMCTOM IOCTAaBIIMKA ra3a Mpu
oMolIu Texsosorunueckoro [10.

2. Ynan€HHo ¢ cepBepa IMOCTaBIIHMKA Ta3a.

[ToctaBumk rasa ynan€éHHO uyepe3 OJIOK TelEeMETpUH MepedaéT 3alopHOMY KIamaHy pacxoaomepa
CJIEIYIOLIE KOMAH/IBL:

o «3aKphbITh KIIaIaH;
o «OTKpBITh KJIalany.

o OTKpBITI/Ie KJIaraHa Ha 00beKTe BO3MOIKHO B CHCI[YIOHIeﬁ IOCJICAOBATCIIbHOCTU: PAaCXOA0OMEP JOJIKECH
MOJIY4YUTb OT CECPBCpa KOMaHIy «OTKpLITB KJIalman», MmocCjiC 4Cro CHCHUAIMCT IMMOCTAaBIIMKA I'a3a IIPOU3BOAUT
OTKPBITUEC I'a3a 4€PE3 MEHIO pacxoJoMepa C IIOMOIIBIO MarHMTHOH KHOIIKU.

o CBsI3b ¢ CCPBCPOM MOKET OBITH HWHUIIMUPOBAHA KaK IO CLUCHAPHUIO, TAK U IPUHYAUTCIIBHO C IIOMOIIBIO
MAarHUTHOM KHOIIKHU.

[Tpu HenmpepbIBHOM BO3JEHCTBHMM MarHUTHOIO MOJS HAa PacxojoMep, BOCIPUHUMAETCSI CUCTEMOMU
pacxojoMmepa, Kak MmpelHaMepeHHOe BO3eICTBIE Ha paboTy pacxoaomepa. ITo COObITHE PErUCTPUPYETCS
B [1aMSTH YCTPOICTBA U OTIIPABIISIETCS HA CEPBED.

3. ABTOMaTHUECKOE VIIpaBJICHHUC KJIAIIAaHOM IIpU Cpa6aTbIBaHI/II/I BHCIHIHCTO CHUI'HAJIM3aTropa
3ara3zoBaHHOCTH.

B ciydae, ecnmu K pacxomoMepy MOJKIIOUEH CUTHATM3ATOP 3ara3oBAaHHOCTH (IOAKIIOUEH «CyXOH
KOHTAKT» OT CUTHAJIM3aTOpPa, aKTUBHOE COCTOSTHUE — 3aMKHYTOE), TIPH TTOJYYSeHUHU CUTHAJIA O cpabaThIBaHUU
CUTHAJIM3aTOpa KJallaH aBTOMATHYECKU 3akpbiBaercs. Ilocie cHATHA cUrHana OT CUrHajau3aropa KilaraH
MOXET ObITb OTKPBIT KOHTPOJEPOM C MOMOIIBI0 MarHUTHON KHONKH. [Ipyu OTKpBITHM KilarnaHa MPOBOJUTCS
IpOBEPKa Ha YTEeUKy ra3a. Ecim BO BpeMs IpOBEpKM BEIMYMHA YTEUYKHM Ia3a IPEBBIIACT 3HAUYCHMUE,
YCTQHOBJICHHOE B HACTPOMKAaxX pacxoAoMepa, TO MPOUCXOAUT ABTOMAaTHYECKOE 3aKpbITHE KIAllaHa |
HPOU3BOAATCS JIBE MOIBITKU MOBTOPHOTO OTKPBITUA. Eciu TpeGoBaHus 110 TOMYCTUMOM BEIWYMHE YTEUKH HE
COOJIIOAAI0TCSL, KJTalaH OCTaETCsl 3aKPHITHIM 10 YCTPAHEHUS! IPUYMHBI YTEUKH.

Cpa6aTBIBaHI/IC BHCHIHCTO CHUTHAJIM3aTOpa W KIldllaHa 3aIllMChIBACTCA B IIAMATH pPacxodoMEpa Kak
HCUITaTHAad CUTYyalusl.

IIpouenypa oTKpbITHS KJIANAHA:

— KOHTPOJIEP (TpeICTaBUTENb TTOCTABIIMKA ra3a) MPOBEPSIET pacXxoIOMep U ra3oBoe 000pyJIO0BaHUE Ha
Mpe/IMET HEIITATHBIX CUTYAllMi U yTeueK rasa,

— COO6HL’:1€T OIICpaTopy NOCTABIIMKA I'a3a CO34aThb 3aJaHNC CEPBCPY HA OTKPLITHUEC KJIallaHa,
— oneparop CO3M1a€T 3aJaHue Ha OTKPBITHUC KJIallaHa B ITYJIBTC JUCIICTYUCPA,

— KOHTpOJEp 3alyCKaeT Ha pPacxoJOMepe BHEOUCPEIAHOM CEaHC CBS3M C MOMOIIBIO KIIABHMIII
yIIPaBIICHHUS,

— TP BBIXOJIC Ha CBS3b PACcXOJIOMEP IMOJyYaeT 3aJ]aHie Ha OTKPBHITHE KJalaHa ¢ MPOBEPKOHM YTECUKU
rasa;

— I[IpH OTCYTCTBUU YTCUKU I'a3a KJlallaH OTKPLIBACTCS,

— TpH BBIABICHUM YTEUKH Ta3a pacXoJ0Mep MOBTOPUT MPOLELYPY TPWXKIbl M YKaKET OLIMOKY O
BBISIBIICHHOM yTeuKe ra3a. B jaHHON cuTyaluy He0OXO0IMMO MOBTOPHO MPOBEPUTH 000PYIOBaHHE, YCTPAHUTh
YyTEUKU Tra3a M 3alyCTUTh BHEOYEPEIHOM CEaHC CBS3U C MOMOIIbI0 MAarHUTHOM KHOMNKH YIpaBJICHUS JUIS
IIOBTOPHOT'O OTKPBITHS KJIallaHa C CEPBEpa.

IIpoueaypa 3aKpbITHS KJIANAHA:
— OIIepaTop cepBepa MOCTaBIIMKA I'a3a CO3AAaET 3a1laHUe Ha 3aKPBITUE KIIallaHa;

— pacxoaoMeEp Impru OYEPEIHOM CCAHCE CBA3U BBIITOJIHACT 3aJaHNC HA 3aKPBITUE KJTallaHa,
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— IIPU 3aKpBITUM KJIAIIAHA CUETYMK KOHTPOJIMPYET YTEdKy Tra3a, KOTopas He JIOJDKHA IIPEBBILIATH
BEIMYMHY, YCTAHOBJIEHHYIO B HACTpOHKax pacxojomepa. B ciaydae mNpeBbILICHUS BETUYMHBI YTEUKH
IIpoLelypa MOBTOPSAETCs ABAXKIbL. B ciydae ecav TpU IONBITKM HE MPUBEIM K YCIICIIHOMY BBIIIOJIHEHUIO
3aJJaHUs1, AaKTUBU3UPYETCS] CUTHAJ «HAJIMYHUE PACXOA IIPU 3aKPBITOM KJIATIAHE».

MeToabl ynpaBjieHHs1 KJIANIAHOM:
— 3aKpBITHE KJIaraHa ¢ MOMOIIBIO 3aJaHus OT cepBepa (KJiaraH 3a0J0KMPOBaH CEpPBEPOM);
— pa3pelleHne OTKPBITHS KJlallaHa 3aJaHuEM OT CEpBepa IIPU y4aCTUU KOHTPOJIEPA;
— 3aKpBITHE KJIarlaHa ¢ MOMOIIBI0 CUTHATU3aTOpa 3ara30BaHHOCTH;
— OTKPBITUE B IPUCYTCTBUH KOHTPOJNIEPA C (PYHKIMEH KOHTPOJIS yTEUKH Ta3a.
[lepeuens 3kpaHOB pabOTHI C BCTPOCHHBIM KJIATAHOM:

T I T rI

plL

MOAEb 5.28
RilA

OTKEPLITH KAanad

COCTOAHHE: 3aKPbIT

Heo6xo0dHHMOD
nodThepwoeHHe
cepBepal

OTKPbITHE KdnadHa
(BHHOGHTE...

KnanaH
OTKEPBIT YCNEewHo!
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g.10.29 16:hf 1M 2
BHHMAHHKLE!
U6HaPUmEHa YTEYKA

KianaH 2akpbIT
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2.8 Pa6ora pacxonomepa c ucnoans3opanuem 1O "APM "UFG Viewer"

2.8.1 TIlpenoctepexxeHus

[Tpu ucnonb30Banuyu pacxomomepa ¢ ucrosb3oBanueM [1K HeoOxoqumo:

— co0uro1aTh Mepbl 0€301MacCHOCTH, U3MI0KEHHBIE B 11. 2.1 HacTosmero PO;

—U3y4uTh HacTosmee PO 1 sKcITyaTallnOHHbIE JOKYMEHTHI Ha JIOTIOIHUTENILHOE 000PYI0BaHUE;

— IPOBEPUTH NMPABHILHOCTH MOHTA)Ka COCTABHBIX YaCTEW pacxoJoMepa U COSIMHUTEIHLHOTO Kabes;
— IPOBEPHUTH MPABHIILHOCTD MOAKIIOUCHHS JOMOJHUTEIBHOTO 000pyaoBaHus (koHBepTepa RS-485);
—u3yunth PykoBomctBo oneparopa TYAC.00016-01 34 01.

2.8.2  Tpe6osanus k 1K

1O "APM "UFG Viewer" (manee TIIO) npemHazHadeHO sl KOHTPOJI pabOTHI, JHArHOCTUKH,
IPOCMOTpPa U HACTPONKU MapaMeTPOB pacxoioMepa, KaluOpOBKU, CUMTHIBAHHUS *KYPHAJIOB U apXHUBOB,
IIPOCMOTpA U MEeYaTH pa3IMUHbIX OTYETOB C Hcnonb3oBaHueM I1K.

st mopkmrouenus k [1IK HeoOxomuMo rcnonb3oBaTh KoHBepTep curnanoB USB -> RS-485. Taxke
BO3MO)KHO TIOJKIIIOYEHHE K PacxogoMepy IMoCpeacTBoM OecrpoBomubix uHTEepdeiicoB Bluetooth nu6o
NB-IOT ceru (GPRS i CSD) npu noakimrouennn NB-IOT monema k ITK.

[TonnepxuBacMbIe OIEPAITIOHHBIC CHCTEMBI:

—Windows 7, Windows 7 SP1,

— Windows Server 2008 (He moiep>kuBacTcsi B OCHOBHOW POJIH CepBEpa),

— Windows Server 2008 R2 (He momiep>kxuBaeTcsi B OCHOBHOM pOJIM CepBepa),

—Windows Server 2008 R2 SP1,

—Windows 8, Windows 8.1.

[TonnepxuBaemble apXUTEKTYpbI: X86, X64.

Anmnaparneie TpeOOBaHUS:

— Pexomenayemplii MUHUMYM: Tiporieccop ¢ TakToBo yactorod 1 I'Tu wim Beime, 1536 Mb
OTEPATHBHOM MAMATH WK OOJIBIIIC,

—MunumaneHoe Mecto Ha gucke (kpome Windows 8 u Windows 8.1): x86 — 850 MB,
X64 -2 I'B;

— MunumansHoe Mecto Ha aucke (Windows 8 u Windows 8.1): 30 MBb.

Taxxke HeoOXomuMO yOEOUTbCA, YTO Ha KOMIIBIOTEPE YCTAHOBJIEH CaMbli TMOCIEIHMHA MakeT
0oOHOBIJIEHU U BakHbIe HcripaBieHus Windows. [lpu HeoOXoaMMOCTH HYKHO BBIIIOJTHUTH OOHOBJIEHHE.

TIIO pa6oraer B cpene BoinonaHeHus "NET Framework" Bepcuu He HIke 4.5 U B ONEpallMOHHBIX
cucremMax "Windows 7 SP1" u noBee. B omepammonnsix cucremax Windows 8 u 0ojee HOBBIX
".NET Framework" 4.5 y>xe ycTaHOBJEH.

2.8.3 YcraHoBKa

TIIO He cHaGXkeHO cnenuanibHBIM yCTaHOBUIMKOM. [lo3ToMy Karajor ¢ HeoOXonuMmbIMu (hailinaMu
HEOOX0IMMO CKOMMUPOBaTh B ynobHoe Mecto (Mou nokymeHThl, Juck C: u T. 1.), CO3/1aTh SPJIbIK 3arycKa
Ha paboueM CToJNe C MOMOIIBI0 CTaHAAPTHBIX cpeactB Windows (Bbimagaroiiee KOHTEKCTHOE MEHIO
neiictBuit ¢ ¢aitnom/OTtnpaButh/Pabounii cton (co3aare spibik)). SApablk HEOOXOIUMO CO3AaTh Ha (aiin
I1O "APM "UFG Viewer" (TOT, KOTOpPBI# CO 3HAYKOM B BHJIE PACXOIOMEPa).

2.84  OCHOBHOE MEHIO MPOrPaMMBbI

B ciygae ycnemnoro 3amycka [1O Ha pabodem ctose OyaeT oToOpaskeHa OCHOBHasI dKpaHHast popma
(O®) nporpammsl (Pucyrok 2.26).
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Carsb # HacTpOUiKA  MpuBOp  WHCTpYMenTsl  Bua  Cripaska

Qer, mu Qp, m*u T.°C Pabic, Mila Vas, mic Kop HC Kop, coctonumn Puab, Ma Ve, m* Ver,06p[m] Vnor, mic U, mB. ZiZe
o o 20 0,2198674 o 0x0 OxAC000001 0,1185424 1554547 o o 3395 0,9980547
S Mopamerps BEnnmmmI = Tpml a umuul (=3 Autmul @ Cocresra ml [} ﬂnmmlHJ [ 3mopa nooxe

Pacxonomep-cuaTmk rass VFG-H'
NIl e

[ Cunaimate npu suiGope ] Onpoc 2 cex

= prouaTumx raza
- Taxyune anavenmn

- Lon. Texyume napaHeTps
]

|- HecTpofxm amana30mos v npouee

|- D6ume HacTpoORKK

| 3asonckme napareTpu

|+ Eawanuu mamepern {na sxparie)

- HacTpofKi SuckpeTHORD Skioza |

| Bnorya
(& Buxopes we ceazb

|- ImersocTiea caRIM

|- ¥npasnewie spriBom

|- CraTMcTike 38 NOCHEANME paCUETHYIE C
|- CTOTHCTIKD 38 TEKYWAE PECHETHEIE CYT.
|- CTaTHCTIKE 38 NPeAMAYIMA PaCHE THAA
L MponasonsHue napamatps

[—— . o

Pucynok 2.26— OcHOBHOE OKHO IPOIPaMMBbI

Ha skpannoii ¢popme umeercst 6 anemeHToB ynpaeieHus B Buae "3AKJIAJIOK": "Tlapamerpsr”,
"3amucy mannbix", "Tpenmsr’, "Apxussl’, "CocraB raza", "uarnoctuka". IlepexitoueHue Mexay
CTPAaHUIIAMH BBITIONHSETCS KaK W3 MAaHETW ciieBa (MaHellb MOXKHO CKPBITH/TIOKA3aTh, MCIIOJIB3YSI MCHIO
"Bun"), Tak ¥ ¢ MOMOIIBI0 KHOIMOK MEpeKIoueHus BKIaAoK. Kaxkaas cTpaHulla COAEPKUT IIIEMEHTHI
YIIPaBJICHUS B COOTBETCTBHU CO CBOMM HAa3HAYCHHUEM.

B HuxHel yacTi pOpMBI pacionokeHa CTpOKa COCTOSIHUSA, Ky/la BBIBOJASATCS TEKCTOBBIE COOOILIECHMS,
COCTOSIHUE CBA3M C YCTPOICTBOM, aKTUBHOCTb M COCTOSIHUE KaHaja CBA3H.

B BepxHeil yactu ¢popMbl pacrosnaratoTcs: OCHOBHOE MEHIO, aHEJ b TEKYILUX 3HAaYCHUH.

OCHOBHOE MEHIO CONIEP)KUT IOJMEHIO, W3 KOTOPBIX BBHIMOJIHSAETCS BBI30B PA3IMYHBIX (DYyHKIHN
MIPOTPaMMBI M SKPaHHBIX (HOpM.

[Tanenp TEeKymMX 3HAYCHWH TMpeAHA3HAYeHA Il OTOOpaKCHHS 3HAYCHWH HEMOCTOSHHBIX
rapaMeTpoB, MEPUOAMYECKH TOMYy4aeMbIX OT ycTpoiicTBa. OOBIYHO TMaHENb HCIONb3YEeTCS IS
OTOOpPaKEHUSI COCTOSTHUS YCTPOICTBA M U3MEPEHHBIX 3HAUCHUM: JIaBJIeHUE, TeMIIeparypa.

OCHOBHOE MCHIO mporpaMMbl  COACPKUT MYHKTBI KOMaHI, KOTOPLIC o0ecrneuYnBaOT JOCTyll K

OCHOBHBIM (DyHKIMSM THpOrpaMMbl M ee HacTpoiikam. KoMmaHIbI OCHOBHOTO MEHIO NPOrpaMMbl M HX
KpaTkoe ONMCaHue MpHUBEJeHbI B Tabnuie 2.3.

Taoauna 2.3 — Kparkoe onucanne KOMaH OCHOBHOI'0 MEHIO

Komanabt Ha3znauenue
E CBA3b W HACTPORKM
'z’ MNoaknounTs NpUEopP Br1zoB DO "TloaxnrounTtbes k nmpudbopy”
®  OTKAHUMTE OTKIIIOUEHNE KaHala CBA3U ¢ PacX0J0MEPOM

Bezos DO "[lnro03 (TCP) oOMeHa qaHHBIMHU C
- npudopaMu’’, KOTOpast MO3BOJISET

i, Wawos gadHeix TCP/IP OpraHU30BaTh OOMEH JaHHBIMU MEXKY
MOJIKJIFOYEHHBIM PacXoJ0MEPOM U IPYTUMHU
MporpaMMaMi B OJHOM JIOKaJIbHON CETH

Hactpoutb moaem Br13oB D@ HacTpoiiku Moaema

e

BrzoB D@ a1 BBO1a JIOTHHA-TIAPOIIS UITH
s CMmeHWTb NONb30BaTENA

BO3BPAT K NPCAbIAYHICMY ITOJIB30BATCIIHO

00O HIO "Typoéyaentnocts — JOH" 53



Turbo Flow UFG-H

PyKOBOJICTBO 0 DKCILIYATAIIUHA

IIpoxoaxkenne Tadauubl 2.3

Komanabl

Ha3znauenue

ﬁ HacTpolkn nporpammel

Br13oB D@ ynpasnenus HacTpoiikamu [10

MakcMMansHeIA pasmep oKHa

VBenuuenue pazmepoB ID 10 MaKCUMAaTBHOTO
pa3Mepa quciuies

[+ Buixoa

3aBepuieHre paboThl TPOTrPAMMBbI

E{r_ﬂ Mpubop

$¥ [apametpol

[lepexitouenue Ha BKJIAJIKY C MapaMeTpaMu
pacxonomepa. Jly0iaupyer KHOIIKY BBIOOpa
BKJIAJIKU.

6 MHbopManma

Br13oB D@ BrImonHAOMIEH 3a1poC U
oTtoOpakeHue cBesieHui o pacxogomepe. [TyHkr
aKTUBEH, €CITH PACXOA0MEp NOAICPIKUBACT
BO3MO)KHOCTb €TI0 UICHTU(PHUKALIUT
(HaumeHoBaHue, 3aB. HoMep, Bepcus [10)

75  CMHXPOHMW33UMA YACoB

Br1zoB D@ "TloacTpoliika 4acoB BeIOMBIX
yCTpOMCTB"

ﬂ DopMMpoBaHMe OTYETOR

Br13oB cnieninansHoi D@ a1t cepuun
pacxosiomepa, KoTopasi CAuThIBaeT
HeoOXO0IUMBbIE JaHHbIE, POPMUPYET OTUETHI U
MO3BOJISIET UX Haneyarath. [[yHKT akTHBeEH,
€CJIM JIJIS pPacxoJoMepa JaHHOTO THIIa
peasinzoBaHa O®P NOCTPOEHUSI OTYETOB.

%] basa HacTpoek

Br1zoB D@ "Otuér no Hactpoiikam npudopa”

CmeHa napons..

Brzos D@ "Cwmena napoJis 3anucu
napameTpoB"

5
x MucrpymeHTsl

Pacuér pusnueckux cpoiicts 1

Br13oB D@ 7151 BBITIOIHEHUS pacu€TOB CBOMCTB
npupoasoro raza (I1I') (xkoa¢ppurment
CKUMAEMOCTH, CKOPOCTb 3BYKa)

OBMeH AaHHBIMA

Br13oB D@, orobpaxaroieii moapoOHbIil 0OMeH
JAHHBIMU C PaCcX0JJOMEPOM

BreixoaHblie uenw UFG BP-20

Hactpoiika napaMeTpoB 4aCTOTHOTO U
TOKOBOTO BBIXOJIa

OeHosneHne 0O BP-20

OmnoBerieHue o0 JOCTYIMHBIX OOHOBIECHUSIX
tekymiero [10

Jarpyska/coxpaHeHWe HacTpoek

CoxpaHeHHe TeKYIIUX HACTPOEK pacxooMepa
Ha cllyyail AMarHOCTUKH WU cO0s

Bua

[NoKazaTe 3aroN0B0K C AaHHBIMK

VYnpaieHue oToOpaKeHHEM MOTYYEeHHBIX
3HAYE€HHUU B BEPXHEW 4aCTH OCHOBHOM Dd

\J ABTOOBHOBNEHWME AaHHLIX B 3aronoske

BkitroueHne/BBIKIIIOUEHHE aBTOONPOCa U BHIOOD
MHTEpBaJia OOHOBJIEHUS JAHHBIX

k

[IpocMOTp ¥ U3MEHEHKE IEPUOIA
aBTOOOHOBJICHUS JAHHBIX B IMAHEIN TEKYIINX
3HaYEeHUN

CTobpamaTs 40Mn. NaHens CNeEsa

Bxknrouenune/BbIKIIIOUEHNE MEHIO ¢ KHOITKAMU
OBICTPOro J0CTYNA
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

IIponosxenune Tadauubl 2.3

Komanabt Ha3nauenue

| 5;] Cnpaeska

Beo130B nporpammel 1uist npocmotpa PDF
(aiina "PykoBojicTBO oneparopa”

BbI30B 11aI0roBOr0 OKHA CO CBEICHUSIMH O
porpaMme

Bb1zoB D@, 03BOSISIOLIEH TPOCMOTPETH
HHGOPMALIIIO O BEPCHUSIX U U3MEHEHUSX B
porpamMme

PykoBoacTBo oneparopa

6 O nporpamme

McTopmA M3MeHeHnA

2.8.5  Dxkpannas popma "Tloakarountscs Kk mpudbopy"”

OO mnpeaHa3HaueHa Ui TMPOCMOTpa, BBIOOpA, MOOABIEHUS, yNAJICHUs 3alucedl U3 CIHCKa
pacxozomepa, a Takke A7 Bei3oBa DD, 1Mo3BosIsitolIel BbIOpaTh 100aBiIsieMoe YCTPOUCTBO U HACTPOUTD
HapaMeTpsl CBA3U C HUM.

O® mo3BoJsSeT npocMarpuBaTrb CIIMCOK HO,Z[KJ'IIO‘IGHHIZ, ,Z[O6aBJ'I$ITB, PEOAKTUPOBATh WU YHAJIATH
CBOMCTBa JJIA TOAKITFOYCHUSA K yCTpOfICTBy, a TaKXXC BbI3bIBATh Q)YHKHI/II/I JJIsL HOI[KJIIO‘-IGHI/I?[/ OTKIHOYCHUA
K BLI6paHHOMy YCTpOﬁCTBy C UCIIOJIb30BAHUCM IIApaMECTPOB ITOAKIIOUCHUA U3 BBI6paHHOﬁ CTPOKH.

Buemrnwuii Bug D@ (Pucynok 2.27).

MogknoumTsca Kk npubopy @
HanmeHoeaHWe MpuGop/ycTpoicTEO Kanan ceazn Anpec Bepcwa MO Mocn. ncnones. 3aBoOckoi HoMep
'f Pacxooomep-cuHeTUMK raza PacxonoMep-cYeTUMK 2019.12.09
ﬁ'& 'UFG' (BP-20) (127.0.014444)  rasa'UFG (BP-20) R2ZCT L 4230 081915
f Pacxooomep-cueTumK rasa PacxonoMep-cHeTUMK . 2019.12.07
h i& 'UFG' (BP-20) (COM3:9600) rasa'UFG' (BP-20) COM3:9600 1 | AsTomamiecs 14:03:03
MzMeputeneHei énok UFG MzmeprTensHbIR ! 2019.11.19
(COM3:9600) &nok UFG COM3:9600 16 250 12:37.30
i
BriuncnmTtens pacxonoa UFG Belumcnntens , 2019.09.10
(PLL) (COM1:9600) pacxona UFG (PL) COMT:3600 1 120 15:12:51
mni
f Pacxonomep-cueéTumnk raza Pacxonomep-cuetumk .
H '& UFG' (BP-20) (COM17.9600)  rasa 'UFG' (BP-20) COMT7:3600 1 | AstonaTnieck
WzMeputensHeli 8nok UFG Mz=mMepuTensHbIR .
(COM17:3600) 6nok UFG COM17.9600 16 325
mni
4 m 3
Buo
MogKnounTs Tabnvua ] l ManTka NoBaenTs M3meHnTb Yoanute
[Tl NokazaTs rpynne

Pucynok 2.27— 9® "lloakaw4uthbes K npudopy”

OyHKIMU 100aBICHUS U PEAAKTUPOBAHUS CBOMCTB IOIKIIOUEHHS K YCTPOHCTBaM peaM30BaHBI B
D0 "JloGaBuTh ycTpoiicTBo", Pucynok 2.28 - mocnenoBarenbHbIi kaHal cBs3H, Pucynok 2.29 - xanan
ces3u TCP, Pucynok 2.30 - kaHauT cBsA3H "MozieM" [T pa3IMuHbIX KAaHAJIOB CBS3H.

Ecnu npu 3akpeitun popmsl Haxkats "OK" - B kauecTBe KaHasia CBsI3U Oy/eT MCIIONB30BaH KaHA,
COOTBETCTBYIOUINI aKTUBHOM cTpaHuile B rpynmne "Kanam cBs3u'. s pemakTupoBaHMsI NMapaMeTpoB
CBSI3U C YCTPOWCTBOM HCIONB3yeTcst 3Ta ke D®P, HO C 3a0JOKMpPOBAHHBIM CIIMCKOM BbIOOpa THMA
YCTpOMCTBA.
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Turbo Flow UFG-H

PykoBoacTBO

10 IKCIIJIYATAIlu N

HawmeHoBaHWe | |
o/ oK
MNpubop Pacxonomep-cueTumnk raza 'UFG-H' ~
‘_-e \) Mpotokon | ABTOMaTHYECKM ~ | Agpec Ha WWHe 13
\-‘ o Bepcwa KPP | 5.00.0.0 Hon. sapepxka, Mc 0=

] BknwounTe uneTp ANA XypHana u3MeHeHWi

Kanan ceaam

* COM-nopT .\(_',‘1 TCP/IP E Monem

Mopt |COM3 | | Bg
Cropocts | 9600 v ] Moabop ckopoctk
UéTtHocTe |He npos. RTS DTR

MNea cTonoewx GuTa Annap. ynpaen. NoTOKOM

Pucynok 2.28 — 9® " lobaBuTh ycrpoiictBo", BKi1agka "COM-nopt"

[ofaenTe HOBOE YCTPOHCTED

=

HawmeHosaHne UFG no R3485 (COM3)

<7 OK

Mpwbop ’Pacxonomep—cuémur{ raza 'UFG' (BP-20) v]
_ _f MpoTokon [ABTOM&TWECKH vl Anpec Ha wuke Us
ﬁ Bepcua KIT [ABTOM&TWECKH vl Ion. zapepxka, Mc 0=

Kanan ceAzwn

R L izl
*COM-nopT " TCP/IP | &= Mogem

IP-agpec,nopt 127.0.0.1.4444 -

[C] Pexxum cepeepa

INokanehana ceTe (LAN)

Pucynok 2.29 — D® "Jlo6aButh ycrpoiictBo'", Bkiaaaka "TCP/IP"
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

[ofaenTe HOBOE YCTPOHCTED @

HawmeHosaHne UFG no R3485 (COM3)

<7 oK
Mpwbop |Pacx0,uomep—cuémwc raza 'UFG' (BP-20) v|
f MpoTokon |ABTOMaTmuecrcw v| Anpec Ha WuHe 12
Bepcua KIT |ABTOMaTmuecrcw v| Ion. zapepxka, Mc 0=

Kanan ceAzwn

= e
@ comnopr | & TCPIP| == Monen

¥ wcx. 3poHok +78632037780 -

Mopem: COM4,115200,8 None,One,RequestToSend

HaC‘Tp'DIf'ITb Moaem

Pucynoxk 2.30 — 9@ " [o6aBuTh ycTpoiicTBo", BKJIaaka ""Moaem"

O® pobaBieHus yCTPOMCTBAa MpenHa3HaueHa /s BbIOOpa TUNA YCTPOMCTBA, a TaKkKe [
IPOCMOTpPa U M3MEHEHUs ITapaMETPOB CBSI3U C ycTporcTBOM. DD IMO3BOJSET BHIOpATh THIT YCTPOMCTBA
(ecnm ObuTa HaXkata KHoMKa "J100aBUTH'") M 3a/1aTh BEPCHUIO KapThl PETUCTPOB, apeC HA IIHWHE, a TAKKe
BbIOpaTh U HACTPOUTH KaHAJI CBSI3U C YCTPOHUCTBOM.

HeoOxomumo oOpamiate BHUMaHHE Ha MPaBUIBHOCTH BHIOOpA BEpCHUU KapThl PETHUCTPOB
pacxomoMepa W anapeca Ha muHe. [Ipy HeBepHO BBIOPAHHOW BEPCHUU KApPThl PETUCTPOB BO3MOXKHBI
MCKa)KCHUS 3HAUYEHUI MapaMeTpOB U YacTh U3 HUX HE OYJeT CUMTHIBATHCS, a TAKKE BO3MOKHO aBapHitHOE
3aBepiienne padotel I10. 3nauenue "ABroMarmdecku" sToro mons mo3Bossier TIIO ompenensartsb
HEOOXOMMYIO BEPCHIO CAMOCTOSITENBHO.

I[Ipn HeBepHO 3aTaHHOM aJipece Ha IIMHE pacxoJoMepa He OyaeT (OopMHpOBaTH OTBETHI HA 3aITPOCHI
U TpHu 3ampocax Ha yreHue naHHbIX [1O Oymer BbmaBare pesyasrar "Her orsera”. Texymmii aapec
YCTPOMCTBA MOXKHO MPOCMOTPETh Ha WHAUKaTope pacxomomepa (1. 2.6.1 mapametp "Anpec MODBUS"),
110 YMOJTYaHUIO C 3aBOJa ajpec uMeet 3HadeHue 1. Taxke HeoOX0aMMO 0OpaTHTh BHUMaHKE, YTO, BHIOpaB
3HAUCHUE ITOTO IMOJISI PABHBIM HYITI0, MOXKHO OOpaTUTHCS K MPHOOPY C JTFOOBIM apecoM, HO Ha IIUHE OH
JIOJDKEH OBITH TTOJKITIOYEH TOJIBKO OJHH.

2.8.6  Dxpannas ¢opma "llnro3 (TCP) oOmena manHbIMU C iprOOpamu’”

O® npenHazHavueHa s yIpaBlIeHUs] BCTpoeHHbIM nutro3om Modbus-TCP.

D® no3BOJSIET HACTPOUTH KAHAT W BKJIFOUHTH/BBIKIIIOUUTH TIPOTPAMMHBINA MOJYITb, PEaTU3yOIIHit
paboty nutoza Modbus-TCP.

Buemrawuii Bug 9 (Pucynok 2.31).

¥npaenenue cepeepom Modbus-TCP @
BrniounTe MHTepdeic |Bce MHTEpgERCE v|
MopT 5000 =
BrkniwouaTe Npy 3anycke NnporpaMMel

Pucynok 2.31 - 9® "1lLio3 TCP"

o3 Modbus-TCP mo3Bonsier ocyiiecTBissTh 00MeH naHHbIME 1Mo JIBC ¢ mOAKIOYEHHBIM
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

YCTPOWCTBOM.

2.8.7  DxpanHas (popma s BBOja JIOTHHA-TIAPOJIS

O® npenHazHaueHa Juisi BBOJAA JIOTMHA-TIAPOJIsl IPU BHIMOJHEHUU OIEpalliid CMEHBI MOJIb30BaTels
TITIO. O® nocrynHa He s Bcex ucnonnenuu [10.

DO® mno3BoisieT BbIOpaTh HOBBIA JIOTMH W3 CIMCKA W BBECTH Mapoyib s Bxoja. Ha ciywait
MCIIOJIb30BaHMSI CEHCOPHOIO JUCIUIES MPEAYCMOTPEH BBI30B CEHCOPHOH KJIaBUATypbl Ha)KaTHEM KHOIKU
"Knag.". Buemnwuii Bug D@ (Pucynok 2.32).

CMmeHa nosib30oBarestst He00X0AUMa, HalpUMeD, AJIs IOIY4YEHUs 10CTyNa K HaCTPOHKaM MporpaMMmBl.
[Ipu cmene nmonp3oBarens Ha "AJIMUHUCTPATOP' CTAHOBUTCS AOCTYIHBIM JJIs BbIOOpa MyHKT "'HacTpoiiku
nporpamMmsbl” MeHIO "CBsI3b M1 HACTPOUKH .

MNogKkniuYeHHoEe YCTPORCTEOD:

Pacxopomep-cuetumk raza 'UFG' (BP-20) v]

YpoeeHb DoOCTYNA: ’I‘Iurpeﬁmenb ']
Hoebld naponk: Trivirdy
Monreepxnenme:  E N

CBWWA pesyneTaT oNepauyK: He onpenenaH

Pucynok 2.32 — 3® "Cmena napoJis"

2.8.8  Dxkpannas ¢popma "Hacrpoiiku mporpamMmsr”
D® (Pucynok 2.33) npenHa3zHaveHa Ui IPOCMOTPA U U3MEHEHHUS HACTPOEK MPOrPaMMBbI.

O® 1o3BOJSET HACTPOUTH BHEUIHUM BHJ U TOBEACHHME IMPOrPaMMBbI, a TaKKe BBIOPATH PEKUM
paboThI ¢ MApOIAMH.

Crneunanbasle ucnonadHenust 110 moryr conepkate B gaHHoi D@ (yHKIMIO BBIOOpa ITOCTYIMHBIX
TUIIOB YCTPOHCTB M (YHKLHUIO BbIOOpa ponu omeparopa. JlaHHbIe (YHKIUH BBI3BIBAIOTCS HaXKaTueM
COOTBETCTBYIOLIMX KHOMOK D® U pean30BaHbl B 3KpaHHbIX ¢opmax "BriGepure rpynmnsl npubopoB s
pabotsl" (Pucynok 2.34) u "Bribepure pons oneparopa” (Pucynok 2.35).
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PyKOBOICTBO IO KCILIVATAIINHA

Turbo Flow UFG-H

Hactpoiky nporpammb

=

MopknioyaTECA K YyCTPOWCTRY aBTOMAaTUUECKK NPU 3aMycke Nporpammel

Twunel ycTpoicTe

‘ Ponk onepatopa

[ OunuaTe 3HaYeHUe I'IBpBMEHHOFI NPy Ha4yane CYUTHIBaHWA

3arpyxaTte gon. tHpopmaumio o COM-nopTax (MoxeT Bhi3biBaTh "3aBucanue” 10!)

AKTMBWPOBATEL NPW CTapTe BO3MOXHOCTL YTEHUA NapaMeTpoe npu Beibope

Kon-eo nakeToe ez 0TEeTa [0 cocTOAHUA "HecTabunbHLIA onpoc” 1=
XocT ¢ AaHHeIMK no QR-koay: 84.47.149.184
Iokanu3auna

s L
f" Cucreva | | NN RUS ﬁ ENG

—

[Naponu
© He 3anoMuHaTh (3anpoc Napons Npu HeobXoAMMOCT M)

0 3anoMuHaTb 00 OTKHYEeHWA YCTPorUCcTBa

OTMmeHa

II
-

Pucynok 2.33— D® "HacTtpoiiku nporpamMmmbi"

BuibepuTe rpynnsl npubopos Ans paboTwl

YneTpa3sykoBble pacxofomepsl (UFG)
W3mepuTenu ypoeHa (LVG)
W3amepuTenun pacxona TFG
W3amepuTenu pacxona GFG

JNatunkn gaenenus (PS)
Pacxonomepbl xuokoctn PC-2M
CHATLIE C NPOU3BOACTBA

Mpoume ycTpoicTBa

Bce OoCTyNHbIE

OTMeHa OK

Pucynok 2.34 — 9® "Bp16op rpynn npudopos'

BuibepuTte ponb onepatopa

PazpaboTumk

OTmeHa OK

Pucynok 2.35—- 9@ "Poasb oneparopa"

2.8.9  Dxkpannas ¢popma "Csenenus 06 ycrpoiicrse”

OO npenHa3zHayeHa JJIs TOITYYEHUS CBEICHUN 00 YCTPOMCTBE U UX OTOOpasKeHMS.

O® 1o3BOJSET MOJYUIUTh OT YCTPONCTBA HAOOP CBEACHUH, YITPOIIAIOIINX €ro UACHTH(HUKAIIHIO.

Bueninnii Bug 9O (Pucynok 2.36)
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Turbo Flow UFG-H

PykoBOACTBO 110 IKCILIYATALUH

I Ceegerus of ycrpolcTee _ E ‘

Mapametn 3HaueHWe

UFG.F

OCHOBHBIE SYHKLUM BeumcnvTens ofbéma, g:pblﬁnﬁesnnammn.
DEDHMT SArDYIHIK

Mopens 495
Bepcwa M2Y a0
KoHTponeHaA cyrma M3Y M0 (e662080B2
Bepcua annapatHoll yacTi BPZ0-CPU_vhB.0
JaBoncKoi HomMep 1234567850
NaTa/Bpema (ycTpoicTEo) 12062023 15:23:28
NMokaneHsie yacel. Yacosol NoAc 3
KaHan cersu (EHYTDWM Npubopa) R5232
Homep sanpoca napona 1211076203

Pucynok 2.36— 9@ "HUndopmanuio 06 ycrpoiicrse"

2.8.10 DOxkpannas ¢popma "IloncTpoiika 4acoB BEIOMBIX YCTPOHCTB"

O® npenHa3HadeHa A MOACTPOWKH YacoOB BEIOMBIX YCTPOMCTB, MMEIOIIMX BCTPOCHHBIE Yachl
pealbHOTO BpeMEHH U BO3MOXKHOCTh 33]1aTh UM JIaTy/BpeMs 110 BHEITHEMY HHTEpdeHcCy.

O® 1o3BOJISIET ONPENETUTh PA3HUILY XO/Aa YacOB YCTPOWCTB U 4yacoB DBM, a Takxe BBINOIHUTH
MOACTPOMKY 4acOB ISl HECKOJIBKUX MOAKIIOYEHHBIX YCTPOUCTB. [1apon Ha u3MEeHEeHne BPEMEHH 3apaHee
3aMpammBalTCs y TOJb30Bareis. Takke HMMeeTcs alrOpuTM KOMIIEHCAllMW 3aJiepKeK Ha o0paboTKy
KOMaH/l YCTAaHOBKHA HOBOTO BPEMEHH B YCTPOUCTBAX.

Buemnrawuii Bux 9@ (Pucynok 2.37)
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PyKOBOICTBO 110 YKCILTYATAIIMU Turbo Flow UFG-H

MopcTpoiika Yacos BELOMBLX

PazHuua Hoeoe zHaYeHWe

Hatalepemn XOO& Yacoe NaTtei/BpemMeHn

P UFG BP-20 2019.12.09 11:43:46 -00:00:00 2019.12.09 11:43:03

‘Ei{ﬁHCBHTb ‘ ‘ CHHXpOHWZWPOBETE

Pucynok 2.37 — 9® "Iloacrpoiika yaco"

2.8.11 Dxkpannas ¢popma "OTuér o HacTporikam mpubdopa”

D@ mpenHasHadeHa JUIsl IPOCMOTpPA, MEYaTH U COXpaHEHUs B (aill 3HAUYCHWI HacTpauBaeMbIX
IMapaMeTPOB yCTPOUCTBA.

D@ no3BoiseT chopMUPOBaTh, COXPAHUTh W pacredararb OTYET MO BbIOPAHHBIM HACTPOEUHBIM
napameTpam pacxogomepa. [lapameTpsl crpynnupoBaHsl 10 HA3HAYEHUIO.

Buemawuii Bux D@ (Pucynok 2.38) mis pacxomomepa "UFG™ (OB).

Bcero napamMeTpos: UFG BP20 | 3ae. Ne 1234567830 Bepcua MO 1.0/3.22
HaznaueHne DNatalepema (npubop) | 2016.07.27 15:55:49 | PasHnua xopa yacoe 00:00:00

Ofwme
CurHansHble BLXOAE!

Bexog Ha ceAsb Anpec HaumeHoBaHne 3HaueHne En nam.
HacTpoiku guanasoHos

| Oewwe | CHrHaneHLIE BLIX0as! | Brixon Ha cEASE | HacTpoiikn amanazoHoe |

OrpaHUYeHE NO MUHWMANEHOMY pacxomy 15 M3y

1802 |OrpaHuWJyeHne No MaKCUMansHoOMY pacxogy 77000 M3y

1804 |OTceuxka no pacxogy 0,375 My

CdopmnpoeaTe

‘ 1806 |[doroeopHoii pacxog, M3y

1808 |[OoroeopHoi pacxog npw QoTc<Q<CQMKUH s M3y

180A | MUHUMENEHEA KPUTWYECKaA TEMNEPATYPE

180C | MakcumMansHaa KpuTWYeckan TeMnepaTypa
CoxpaHwuTk B thaiin

Sarpyants u3 dhaiina 1810 | MuHMMaNLHOE KPUTUYECKOE AaBNEHUE

180E | doroeopHas TemnepaTypa

MeuaTk OTUéTa 1812 |MakcumansHoOE KPpUTUYECKOE AEENEHWE

BriGepuTe NnpuHTEP 1814 |[doroeopHoe gaeneHue 0,201325

S MeuaTe Ha NpUHTEpE 1816 |bapomeTpuueckoe gaeneHne 0,101325
1818 |Bec umnyneca 1

Pucynok 2.38 — 9® "Ot4er no HacTpoiikam npudopa'

2.8.12 Dxpannas ¢popma "CMeHa maposis 3amucy mapaMeTpoB”

DO npenHa3zHaueHa s CMEHBI Mapois (B yCTPOKUCTBE), UCIIOIb3YEMOTO TIPH 3aliCH TapaMeTPOB.
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

D@ no3BossieT 0e30macHoO (3ammrTa OT IPOCMOTpPa M OT OMIMOOK BBOJA HOBOTO IMApOJisi) U3MEHUTh
MapoJIv, UCTOIb3yeMble MIPH 3alliCH 3HAUYEHUH MapaMeTpoB YCTpoicTBa. B 3aBUCHMMOCTH OT TEKyIIEro u
3agaHHoro B D® ypoBHEH 10CTyNa nporpaMMa MOXKET 3aIllPOCUTh TEKYIIUH MapoJlb.

Buermnuii Bug 9P npu padote ¢ ycrpoiictBoMm pacxogomepa "UFG" (OB) (Pucynok 2.39)

Cwmena Nnapona sanycu napauerpo- ﬁ

MNogKkniuYeHHoEe YCTPORCTEOD:

Pacxopomep-cuetumk raza 'UFG' (BP-20) v]

YpoeeHb DoOCTYNA: ’I‘Iurpeﬁmenb ']
Hoebld naponk: Trivirdy
Monreepxnenme:  E N

CBWWA pesyneTaT oNepauyK: He onpenenaH

Pucynok 2.39 — 3® "Cmena napoJis"

2.8.13 Dxpannas ¢opma "Pacuér ¢pusznueckux coricts 1™

D@ npeaHa3HaueHa AJIs BBINOJHEHHUS pacué€ToB cBoiicTB mpuponHoro raza (I1IN) (xoaddunment
C)KHMaeMOCTH, CKOPOCTh 3ByKa) B 3aJlaHHBIX YCIOBHSX (JIaBJICHHWE W TEMIIEpaTypa) 10 H3BECTHOMY
KOMIIOHEHTHOMY COCTaBY M IJIOTHOCTH CMECH NPH CTAHAAPTHBIX YCIOBHSIX.

Buenuuii Bug 9P (Pucynok 2.40)
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_PYKOBO/JICTBO 110 IKCILTYATALUHI Turbo Flow UFG-H
a0

E PacuéT dmsmdeckmx ceoicrs M1

| FCCCAMP 229-2014 | FCCCL MP 273-2018 |
| CaoicTea cmeck raz0e | Tect FOCT 30319.2-2015 | Tect FOCT 30319.3-2015 | Tect FCCCAMP118-05 | Tect FCCCAMP 176-2010 | Tectsr: Asor |

‘ OnpepenwTs coctae no T, P wn Vae

Mon. gons,% NX189 mog GERG-91 mog AGAB-92DC BHWMLL CMB 3031r$_-5m5 303@
¥ MeTtaH 0.965 0.985
Sran 0,018 0,018
Mponan 0,0045 0,0045
H-ByTan 0,001 0,001
u-ByTaH 0,00 0.001 i
< = - '
PesyneTaTel pac4yeToe
NX19 mon el AGAS-92DC BHML| CMB 28;2_2_2015 gg;

Mog

F  Belumcn. NNOTHOCTL, KriM®

m

3HaueHwe Z7c
CropocTe 2BYKa, M/c
Koadd. cxum. (Z)
Mok. agnabaTel

BAaskocTe, Mela™c

14 Mo b
MapameTpel ANA pacJYeToB
NX19 Moz ~| MapameTpel cpeas! MnotHocTe npu Y., krfme | 0.70101%]

GERG-91 mon, H Temnepatypa. °C Afcon. BnaxHOCTE, rM®

AGAB-92DC
BHWLL CMB A6c. gaenenve MMa | 0.101325/%]

V] FOCT 30319.2-2015 OTH. BRaxHoCTL, % ‘ BuiuncnnTes

rocT 30319.3-2015 -

Pucynok 2.40 — O® "Pacuer ¢puznveckux coiicts I

O® TO03BONSET BBINOJHUTH BBOJ MCXOAHBIX IAaHHBIX, BBIOpATh METOABI pacyéra W BBIUYUCIUTH
3HAYCHHs I[UIOTHOCTH, Kod(dduimeHTa cxuMaeMOCTH U ckopoctd 3Byka (kpome AGA8-92DC).
[onnepxkuBatoTcst Bce Meromsl pacuéra Qusmueckux cpoiicte [T mo T'OCT 30319-96 wu

no 'OCT 30319-2015.

IIpu BBOje nmaHHBIX B cronOer; "Mon. nomis, %" BBeAEHHOE 3HAYCHWE TPUMEHSETCS IS BCEX
JOCTYIHBIX METO/IOB pacué€ra MyTéM KONMUPOBAaHUS B COOTBETCTBYIOLIME SYEHKU IJIsI METOJIOB pacuéra
(ecnm meTomy pacuéra TpedyeTcsi 3HaYECHUE MOJIIPHOM JI0IM 3TOTO KOMITIOHEHTA).
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Turbo Flow UFG-H PyKOBOICTBO IO DKCILIYATALIUHA

‘ Onpegenute cocTae no T, P w Vae
nosBisercsa DD

[Ipu HaxaTHK HA KHOTIKY

3anoaHenve cocrasa rasa no T, P v Vaeyka £
DNaHHble ana pacuéTta Cocrae raza
T.C -17.38 KoMnoHeHT Mon. -
nonsa, %
P.MrMa 0212000 y [Tl 56
Vae, mjc 380,80 Car 192
MeTaH 83.54
A OnpenenuTs cocTas H-ByTaH 0.7
H-TekcaH 0.10
| Cymma komnoHeHTOR 1 NNOTHOCTS HHenTan 0.06 J
] - oD MponaH 1.60 .
Y ci, Mmon.%: . S 452 |

' p patoyas, Krfm® 1.8988

p cTaHoapTHas, krfm®: 0.7878

Q [pumMennTs 8 OtmeHa

O® mno3BoNAEeT MPUOIM3UTENBHO PACCUMTATh COCTaB MPHPOJHOTO Tra3a Ha OCHOBE 3HAYCHMIA
TEMIIEPATYPBI, TABICHUS M CKOPOCTH 3BYKA, a TAK)KE 3HAYCHUH TUIOTHOCTH MPU PaboOdMX U CTAHIAPTHBIX
YCIIOBHSIX.

NaHHble ona pacyeTa

526 -17.38
P.MMMa 0.212000
VzB, M/t 380.80

+ Onpepenutk cocTas
e N P
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG

-H

DO "Moapobusiii BBoa/BeIBOA" (Pucynok 2.41) mpeaHa3HayeHa IjIsi HAOIIOIEHHS 3a MPOIECCOM
oOMEeHa JaHHBIMH C YCTPOMCTBOM M TIO3BOJISIET MPUOCTAHABINBATH/BO3OOHOBISATH OTOOpaXKEHUE
npouecca oOMeHa JAaHHBIMH, ABTOMATHYECKH OTOOpaXaThb IIOCIEIHUE NPHUHSATHIC TaHHBIC, OYMIIATH
uHpopmaruio B D@, BKIIOYATH/BBIKIIOUATh BO3MOKHOCTH OTOOPaKEHHs TMOBEPX BCEX OKHO, a TaKXKe
oTOOpakaTh 00IIIee KOINIECTBO OTIPABICHHBIX U IPUHATHIX OANT.

MoapobHniit sEoA/ERIEDS

=

OuncTame

MNepemMellaTs NpoKpYTIKY
BETOMETHYECKK

[] NoBepx Bcex owon

2 145,073 -> MpunaTo 151 Gaiir: 01-04-BA-00-00-00-00-01-00-E6-BE-D0-00-00-1 E-3F-9A-26-60-8C-00-00-01-8C-20-00-
09-8C-20-00-059-1B-0B-07-E2-05-35-2A-00-00-5A-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-08-74-00-00-
07-6E-00-02-B6-33-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-0D0-00-00-3F-559-38-20-00-16-B5-
F3-00-00-00-00-3F-7F-EC-6F-3F-/F-ES-F3-00-00-02-58-30-32-36-31-33-3A-31-3A-30-35-35-30-00-31-00-00-00-00-00-00-
00-00-00-00-00-08-00-36-00-00-00-00-00-00-00-21-00-00-00-D0-00-55-50-E6-00-00-00-00-00-D0-00-25-00-00-00-00-01-
00-E6-BE-00-00-00-00-00-00-00-1E-00-00-00-00-74-55

2145130 -> Ompasnenro 8 GaaT: 01-04-30-86-00-06-5E-E1
Yrenue nogrpynnel 3wns 3

2 145,292 - MpunaTo 17 GaiT: 01-04-0C-80-00-00-00-00-00-00-00-00-00-00-00-97-C9

2 154 503 -> Ompaeneno & gair: 01-04-00-00-00-24-F0-11
Yrerme nogrpynine 1us 3

2 154,666 - MNpunaTo 77 GaiT: 01-04-48-00-00-00-00-00-00-00-00-471-C2-DE-BF-30-D1-F7-AE-BC17-3A-2C-43-ACLCS-
CC-3A-50-0C-C0-3F-80-01-3A-09-0C-07-E3-0F-04-10-00-00-00-00-00-02-C6-0E-A2-00-FO-5B-00-24-B2-F5-08-53-51-93-
3C-30-B2-6E-25-41-D5-F7-DF-00-00-0C-72-D0-93

2 154 716 -> Ompasneno 8 Gaar: 01-04-00-76-00-50-00-25
YreHwe nogrpynnbl 2 ks 3

2 155,073 - MpunaTo 191 GaiiT: 01-04-8A-00-00-00-00-01-00-E6-BE-00-00-00-1E-3F-9A-26-60-8C-00-00-01-8C-20-00-
09-8C-20-00-09-18-0B-07-E2-09-3%-2A-00-00-5A-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-08-74-00-00-
07-6E-00-02-B6-33-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-D0-00-0D0-00-3F-55-B1-1E-00- 16-B5-
F3-00-00-00-00-3F-7F-EC-6B-3F-7F-ES-F8-00-00-02-58-30-32-36-31-13-31A-31-3A-30-35-35-30-00-31-00-00-00-00-00-00-
00-00-00-00-00-08-00-36-00-00-00-00-00-00-00-21-D0-00-00-D0-00-55-50-E6-00-D0-D0-00-00-D0-00-25-00-00-00-00-01-

00-E6-BE-00-00-00-00-00-00-00-1 E-D0-00-00-00-F6-0D

2 155,129 -> Ompasneqo 8 GanT: 01-04-30-86-00-06-5E-E1
YreHwe nogrpynnel 3 us 3

2 155,291 - MpunaTo 17 GaiT: 01-04-0C-80-00-00-00-00-00-00-00-00-00-00-00-57C5

Beero ompasnero, Baiit Boero npunATo, GaiT 570

s

m

1

Pucynok 2.41 — O® "IloapodHblii BBOA/BHIBOA"
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

OkpanHas ¢popma "O nporpamme”’
O® npenHazHayeHa Il IPOCMOTpPa CBEJICHUH O MporpamMme.

D@ no3BossieT 0TOOpPa3sUTh HAMMEHOBAaHME, BEPCHIO, IO/l BBIIYCKa W Ha3HAYCHHE MPOTrPAMMHOTO
obecnieuenus I10 "APM "UFG Viewer" (Pucynok 2.42).

s = - o e v — -
O nporpamme UFG View ﬁ

TexHonormueckoe MO

b

Bepcua 1.3.52.0

Ja— ——
'I

Typ&ynenTHocTe-[oH @ 2019

TypGynexTHocTe-[oH

NaHHas nporpaMMa NpeaHazHadYeHa ana pacoTel ¢ Turbo Flow UFG -

ﬂDH HAYYHO-NPOW3BOACTBEHHOE 06 bEAWHEHWE

TIPEIAEHTHO

D

PucyHnok 2.42 — 3® "O nporpamme"’

2.8.14 Dxpannas ¢popma "HcTopus usmMeHeHHH"
D@ npegHazHaueHa JJ1s IPOCMOTpa UCTOPUU M3MeHeHuH, BHECEHHBIX B [10.

O® no3BossieT 0TOOPA3UTh U3MEHEHUS TEKYILEH BEpPCUU ITPOrpaMMbl IO CPABHEHUIO C OJTHOM U3 €€
MPEAbIAYIINUX BEPCUM.

Hannas O® noctymnHa He Bo Beex ucnonHenusx [10.

Buemrawuii Bug 9@ (Pucynok 2.43).

WcTopusa nsmeHeHumn

Tekywan Bepcua 1.2.61 Mpeneioywan sepcnA

Pucynok 2.43 — 9® "Uctopust u3menenuii"
2.8.15 CtpaHulisl OCHOBHOM 3KpaHHOH (OPMBI

2.8.15.1 Crpanuma "ITapamerpsr”

Crpanuna "lapametpor" (Pucynok 2.44) nmpenHa3HadeHa Ui OTOOPa)KCHUsI CBOWCTB, YTCHUS U
W3MEHEHUS 3HAYCHUH TTapaMeTPOB, OCYIIECTBIISCTCS TMATHOCTHKA COCTOSTHUS M HACTPOMKA pacxojoMepa.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

Hacrpoiiku ananasonoe (napavetpos: 17; ucn. agpeca 0x1800-0x3085)

) »
\. i3 3 Tun Tekywee En
N f y HamMeHoBaHME napameTpa po |ooTIm | Ve o s Mur. | Makc
01800 | OFPaHAYEHHE MO MAHHANEHOMY PACKORY Floats2 | RW 15| e
| CunTeizaTs npu BwiGope [ Onpoc 2 cex 0x1802 | OrpaHMUeHME N0 MAKCHMETIEHOMY PACXORY Float32 | RW 77000 wih
5 - e & 0x1804 | Otcesxa no packony Floats2 | RW 0375 i
e eraad (EP-20 0x1806 | [orosopHoii pacxos Float32 | RW 0w
eryupte 3HaueHun
Tnarsoctixa [IRETEN [lorosopoii packoa npu QoTc<Q<Quus Float32 | RW 15 weh
B1I0K AGHHBX AN THOMEPS 0x180A | MAH{MANSHAR KpUTMUECKAR TEMMSPETYPS: Floats2 | RW 00 c
ERNHALL HaMepEHHA (Ha SKPaHE) 0x180C | Makcuuansan kpuThueckan TeMnepaTypa Float32 | RW 800 °C
HacTposin nnoTHoMepa
0x180E Floats2 | RW 0 c
e e Eorompnai TemnepaTypa lo
HBcTpORK UBCTOTHOR Biona 1 01810 P afc. Floats2 | RW 0,0000000 | Mrla
HecTRORKH HaCTOTHOM O Bexona 2 0x1812 | MakcumansHoe kpuTnueckos abc. gasnenvie Float32 | RW 450000000 Mra
HacTpoRKku ToKOBOrO BEX0RE 0x1814 | [lorosopros a6ic. AseneHme Floats2 | RW 3,0000000 | Mrla
- :E’”PD:"” AMCKPETHOTD E“"“mf’; 0x1816  BapoMeTpHueckoe AaBneHie Floatiz | RW 0,1013250 | MMa
CTPOPI ANCKPETHOTD BLXona 0x3074 | Basoeie ycnosna: remnepatypa Float32 | RW 20,000 °C 200 -100 760
HaGTRORKN MMAYNECHO BbHORS
ErioTy= 03076 | B8308bIE YCNOBH: ABTEHNE Floats2 | RW 0101325 MMa 0101325 01 02
- Texronoruueckue napameTps 0x181A | MakcumansHsiii nepenag aaanerus Ha Yar1 Float32 | RW 010 «ila
Buxo Ha censs 0x181C |1 i BnaxHoCTU Floats2 | RW 00| %
DK AR S oS 0x3084 | [orosopHoii Kox Float3z | RW 1,000000
Yrpaanerie apxsom
Perverpel 06HoBeHNs
- Ornaaca
TecTuposanue nprGapa
CTETUCTHKE 38 NPERMRYWHE PACUETHIE
CTaTucTHKs 33 TeKyMe pacuETHbE CyT

- TIpOMSEONLHbIE NGpaMeTPsI

Pucynok 2.44— 3@ "Ilapamerpsnl"

CrpaHuiia Takke COAEPKHUT MHCTPYMEHTHI IO MOMCKY HYXHOTO NapaMerpa MO UMEHH U ajpecy

sueiikn mamatu. [pymma macTpyMenToB "Tlomck mapameTpa’ MOSBISETCS TIPH HAKATHH KHOMKH LS|,
JlocTyrHa HaBUranusi o BCEM HalICHHBIM ITapaMeTpam.

Onar "CuutbiBaTh NMpH BbIOOpE' BKIIIOYACT/BBIKIIIOYAET aBTOMATUYECKUIN 3allpoc MapaMeTpoB s
BbIOpaHHOM I'PYTIIIHI.

>
Knomnka E npeaHa3HauCHa IJId OOHOBJIEHHUS 3HAYEHUI mapamMcTpoOB TeKymeﬁ rpymIibl.

Knomnka IIPEHAa3HAYEHa I 3allMCH BCEW TPYIIBI IapaMeTpoB B pacxogomepe. [Ipu nomnsiTke
3amMcaTh BCe 3HaUCHUs OyIeT BbIJaH AUANIOT ¢ IPOChOO# moaTBepauTh omneparuto (Pucynok 2.45).

=
-

HeoBxogumo nogTeepsaeHme

! JeAcTEMTENBHD BBINOAHWTE 3aNWCE 4aHHBNT

| fa ‘ [ Her

Pucynok 2.45—- O® "IloarBep:kaenue"

g -

4
Kuoonka * npe€aHasHauCHa OJid 3allMCH TOJIBKO TEX MapaMETPOB M3 I'PYHIIbI, 3HAYCHUSA KOTOPBIX
N3MCHHIIUCH.

lanouka "CuuTeiBaTh 0pHU BBHIOOpE" MpeqHA3HAYEeH JUIs BKIIIOUCHHS/BBIKIIOUEHHUS] pPEXHMa
NEePUOINYECKOTO 3allpoca 3HAYEHUH MapaMeTpoB BEIOpaHHOM TPYIIIBI U3 YCTPONCTBA.

['anouka "Onpoc 2 cek" nmpeaHa3HaueH Ui BKIIOUEHHUS MMEPUOIUYECKOro orpoca (3amnpoc Kaxsle
2 CeKyH]Ibl) BRIOPAHHOM T'PYIIITHI.
Pabouast ob6acTh JaHHOM BKJIQJKH pa3zesieHa Ha J1Ba MOJIs:
— JIepeBO NapaMeTpOB YCTPOWCTBA NMPEAHA3HAYEHO U1 MPOCMOTpPA M HABUTALlMM IO IapaMeTpaM
YCTPOMCTBA;
— TabJauIa mapaMeTpoB IpeJHa3HaueHa JJIi OTOOpa)KeHMs CBEJECHUI M 3HAUYEHHUI MapaMeTpoB

TPYMIBI, a TaKKe MpH3HaKa MOIUGHUKAIMKM TapamMeTpa M pe3yibTaTa 3allMCH HOBOTO 3HAUCHHS
rapameTpa B yCTPOUCTBO.

[Tpu BeIOOpE rpynmbl "Tekymue 3Hadenus” (Pucynok 2.46) B Tabmuiie mapaMeTpoB 0TOOPaKAIOTCS
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

NEpUOAUYICCKA HU3SMCHAIOMUCCA 3HAYCHUA, II0 KOTOPBIM MOXHO CYyIHUTb O pa6OTOCHOC06HOCTI/I
pacxomomepa.

Hacrpoiiku ananasonoe (napavetpos: 17; ucn. agpeca 0x1800-0x3085)

) i »
U i 3 Tvm Texyuise En
Ay f y HamMeHoBaHME napameTpa po |ooTIm | Ve o s Mur. | Makc
0x1800 | OrpaHIGHHS Mo MAHMMANLHOMY PACKORY. Float’2 | RW 15 Wi
) CunTwisats npu ewiGope (1] Onpoc 2 cex 0x1802 | OrpaHMUeHME N0 MAKCHMETIEHOMY PACXORY Float32 | RW 77000 wih
. - e 0x1804 | Orceura no pacxony Floats2 | RW 0375 i
e eraad (EP-20 0x1806 | [orosopHoii pacxos Float32 | RW 0w
exyupme aHaueHUA
Tnarsoctixa » 0x1808 Float32 | RW 15w
B1I0K AGHHBX AN THOMEPS 0x180A | MUHMMANSHAR KDUTHUECKAR TEMNEPATYPA Float’2 | RW Q00| C
ERNHALL HaMepEHHA (Ha SKPaHE) 0x180C | Makcuuansan kpuThueckan TeMnepaTypa Float32 | RW 800 °C
HacTposin nnoTHoMepa
0x180E Float32 | RW 10| c
et e [orosopran Temnepatypa loal
Hactpoin wactorioro ssxona 1 0x1810 | MuHnmansHoe kpuTHUecKae abc. Asenekme Float3z | RW 0.0000000 | Mna
HeCTPOKN YaCTOTHOrD BexonE 2 0x1812 | MakcumansHoe kpnTieckoe abic. ansnenme Float32 | RW 45,0000000 | MMa
HacTpoRKku ToKOBOrO BEX0RE 0x1814 | [orosopHoe a6ic. naeneHye Float’2 | RW 30000000 Mra
- :E’”PD:"” AMCKPETHOTD E“"“mf’; 0x1816  BapoMeTpHueckoe AaBneHie Floatiz | RW 0,1013250 | MMa
CTPOPI ANCKPETHOTD BLXona 0x3074 | Basoeie ycnosna: remnepatypa Float32 | RW 20,000 °C 200 -100 760
HaGTRORKN MMAYNECHO BbHORS
Enerys 0x3076 | Baaosbie yenoswa: faaneHie Float32 | RW 0101325 Mfa 0101325 01 02
 TexHonoruuecxute napameTps 0x181A | Makcumanssii nepenan apenenus Ha YOI Float32 | RW 010 «fla
Buixonsl Ha caRse 0x181C | MOACTAHOBONHOE SHAHEHME OTHOCHTENISHOR BRGXHOCTH Float32 | RW 00| %
DK AR S oS 0x3084 | [orosopHoii Kox Float3z | RW 1,000000
Vrpasnenwe apxvieon
Perverpel 06HoBeHNs
- Ornaaca
TecTuposanue npusopa
CTETUCTHKE 38 NPERMRYWHE PACUETHIE
CramicTiks 38 Tekyue pacué e cyT

- TIpOMSEONLHbIE NGpaMeTPsI

Pucynoxk 2.46 — 9@ "I'pynna tekyuue napamerpbl"

IIpu BbBIOOpe rpynnel "bnok [gaHHBIX IJIOTHOMEpa B TalnMile MHapaMeTpoOB IMEPUOJUYECKU
U3MEHSIOIIMECS] 3HAYEeHHUs], 110 KOTOPbIM MOXKHO CYIUTh O paboTocnocobHocTH mioTHomepa Turbo Flow

UDM, B city4ae eciy INIOTHOMEP MOAKIIOUEH. ECin IIIOTHOMEP OTKIIFOUEH, 3HAYEHUS IapaMETPOB PAaBHbI
0.

[Tpu BeIOOpE rpynnsl "HacTpoiiku mioTHoMepa" oToOpakaroTcsi HACTPOUKH IJIOTHOMepa. Tak ke B
9TOM TpyIIle apaMeTpOB BEIOMPAETCSl METO/] IIPUBEIEHUS K CTaHJapTHBIM yClIoBuUsAM, pTZ-nepecuer wim
p-Tiepecuer.

[Tpu BeIOOpE Tpymmbl "Obuue HacTpoiiku" (Pucynok 2.47) B Tabnuiie mapameTpoB 0TOOpaXKaroTCs
OCHOBHBIE HACTPOMKH pacxoaoMepa.

M3MeHeHne TEeKyIIero 3HaueHHUsl BBIOPAHHOTO MapaMeTpa BBIIOJIHIETCS MyTeM HaKaTHs KHOIKHU
"F2" unu ABOWHBIM IIEIYKOM JIEBOM KHONKHM MaHUMYNIATOpa "MBIIIb" Ha suelike TaOIUIIbl CO 3HAUEHUEM
napamerpa. [IpaBka 3Ha4eHUs BBIMONHSACTCS B sAueiike TaONuUIIbl, 32 UCKIIIOUeHHeM napameTrpa "CKopocTb
oOMeHa 1o BHemHeMy HHTepdelcy". 3HaueHHe TaHHOrO MapaMeTpa BbIOMpAaeTCsl M3 BbHINAAAIOIIETO
CIIUCKA.

BHUMAHMUE! 3HAYEHUS IMAPAMETPOB MOXHO MEHATH, TOJBKO BBEJIA
ITAPOJIb COOTBETCTBYIOLIEI'O YPOBHAI.
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PyKOBOICTBO O IKCILIYATALMHA Turbo Flow UFG-H

= OBume HacTpolikw (napameTpoe: 20; ncn. aapeca 0x100A-0x109F)
)&‘ Tun En
B be C Haumenosakue napametpa peng | HocTyn | Teques sravenne | S| Vex | M | Maxe
[N fiaa/epens npubopa DT_SpiGr RW 12052023 11:09:24
CunTsisats npu ssibope (7] Onpoc 2 cex OXI100E | PacusThbiA uac Untls | RW 8 u 8 0 23
5 e E Ox100F | Pacuetrsie cyTkn Untis | RW 1 o 1 1 31
B oo raaa (BP-20) 0x1010 |Cetesoi anpec Untls | RW 1
T ——
Inariocra 0x1014 | Peructp F_Uni32 | RW 00
BNIOK A8HHbX IO THOMEPE 01016 |Bpema Untie | RW 0 ¢
Equbnis uameperss (Ha kpare) 0x1017 | Bpeus avcnnen Untte | RW 60 ¢
g::;‘;":::;z‘;;‘l"“"ﬁ 0x1097 | Bpema sBTOMATHYECKOrD nucTanA apanon Uint16 RW. 0 ¢
HacTpou usCToTHOR Burona | 0x1050 | CropocTs paBoTe! umTepdeiica RS485 #1 E_Uni32 | RW 9600 Burr/c
HaCTpoikit 48CTOTHORD BbX0na 2 0x1061 | 3anepxxa 50 Mc nepea oTeeToM A RSAS5 #1 E_UINt16 | RW Orkniouera
HAcTPOARY TOKOB0r0 B6X0Aa 0x1098 | TaiimayT KoHua noceinn RS485#1 Untls | RW 0 mc
':‘“TP“:"“ AUCKpETHOTD W“‘“’:‘Z 0x109E | Aspec MopGac eupTyankHoro kanana 2 ana RS485#1 Ulnt16 RW 0
laCTP OV AUICKPETHOr G BbXORA
Faerpair mimmetore s Ox109F | Agpec Mop6ac snpTyansHoro karana 3 ans RS48541 Untis | RW 0
oty 0x1062 | CropocTs paBoTs! nHTepdeiica RS485 #2 E_Un32 | RW 3600 Bur/c
TexronorECKHE NapareTpEl 0x1064 | Bapepxxa 50 mc nepea oTseTom ann RS485 £2 E_UIntls | RW Orxiowera
(- Brvons Ha cenan 0x109C | TaiimayT KoHua noceukn R348542 Untté | RW 5 mc
-HacTpoiiu auanazonos 0x1081 | Aabik fica npuGopa E_UNt32 = RW Pyccknit
Ynpasnerie apxiso
PervicTpH o6HoBNBHYR Ox1083 | Mepesopauusats skpan E Un32 | RW Her
-Otnanxa 0x1085 |He or nuTaHMA E_Un32 | RW Her
TecTupoBaHye MpHGapa Ox109A | EAMHMLS USMEPEHIA UTEHHA BpXHEOE E_ Untls | RW Asto
CTaTHeTIKE 28 NPensaylIMe PaCcyETHSE
-CTaTHC TS 0 TeKylIE PacUETHEIS CyT

TIpOU3BONLHbE NEPEMETPH

« m 3

Surpyxens sepoun 45330 ana UFG BP-20 | EESRERGE - - [comison)

Pucynok 2.47 — 3® "O6uue HacTpoiiku''

Jnsa ucnonnenuss C1T pus pacuera CTaHAApPTHOIO pacxofa HEOOXOAMMO BBECTH YCIOBHO-
MIOCTOSHHOE JaBJICHUE, PAaBHOE JAaBICHUIO B TPyOOIIPOBOAE, AJIS 9TOT0 HEOOXOAMMO BBIOpAaTh IPYIILY
"Hactpoiiku nauamna3zoHoB u mpouee” (PucyHok 2.47a) W BBECTH 3HAYCHHE YCIOBHO-MIOCTOSHHOTO

Censs v wactpoikn  MpuGop  Wkcipywenrs  Bua  Cnpasa
Qor, Wi Qp, mhe T.%C Pabc, Mrla Vau, we Ko HC Ko cocromumn  Puaf, Mila Ver.wt Ver,o6pi] Vinor, mic. Unwr,nB 21z
0 2431 01600000 346,008 00 0xBC000001 00586750 1408 0 0.001685351 n 0.908974
[ Tisparerpn = Snm:hmnml 58 Tpora| # Orwers| i Apwres| @ Cocronroa | B Mwerwoctes | (8] 3napanorors
HacTpaiikn AHANA30HDE W Apouss (napamMeTpos: 14; wen. agpeca (1300-0x1625)
P — Hoer| o | &
x1800  Orpa no pacxany AW 01w
2 Cummaasams np saiope 0x1802_ Orpamidenne o MoxcHmansHoMY pockoay AW 40w
(x1804 Orceusa pacxoay RW 005 m%u
= Pocrononep-cueTam rose UFGH- 1806 = RW 0 W |
-~ Texyupe IHDUSHAR ==
flon. rexyume napareTp 0x1305 Horosapwoi i# pacxon RW 0w
IwervoeTre D104 Monanmaonshon spuTiecxan TennepaTypn W 0
- HacTpodkn aManasoHos 1 npouss 0x180C AW 50 °C
Ofugte wacTpodmn 0x180E AW 0 e
[ —— =
 HecTpormamnonane 01810 Mowanmannshos spurameckoa aic. samnesme AW 00000000 Mfla
[P —— 01812 w atc_gaoneime AW 0,1600000 | Mfla
HacTpoRmm prexpeToro auiona 01514 Aorosopuos s6c. asanenne RW 0,1013250 Ml
- HacTpORKs YacTOTHOrD Bkama 1816 f— AW 0.1013250| Mfla
e OX1B1C_ TIORCTENOBONHOE THBUEHHE OTHOCHTENEHOR BBXHOCTH AW [
S — 0x1824  YenosHo-nocTORHHOE Aaenene AW 0,1600000  Mila
DuarocTka cana el el e |

Pucynok 2.47a — 9@ "Hacrpoiiku 1uana3oHoB U npoyee’

ITpu BeiGOpe rpynmsl "Bluetooth” (Pucynok 2.48) B Tabmuiie mapaMeTpoB 0TOOpaXKaeTCss UM U Psijt
npyrux napamerpos moayiist Bluetooth ycranosnennoro B Ob.
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Turbo Flow UFG-H PYyKOBOACTBO 0 YKCILIVATALUU

Bniotys (napametpoe: 5; ncn. agpeca 0x00AD-0x1070)

Tun Tekywee Ea
Qll e L Al ——— T | o | B2
0x1039 Sting (A.. | RW BP20
Cumteigate npu ewiBope [ Onpoc 2 cex 0x1085 | Muwikop ans Bniotys Sting (A | RW 1234
0x1069 |Tun mopyna GnioTya sting (A..| R HC-05
= Pacxonomep-cuétunk raza 'UFG' (BP-20)
Tekywme HaueHUR G:00AD |Bpeslisteba s Uint32 R 0
DuarHocTika Anpec Bniotya Monyna sting (A | R

- oK AakHEX MIOTHOMEPE
Euis nsmepers (Ha skparie)
HacTpoRky NnoTHOMEpa
OBupe HacTpoiKu

- HacTpoitku uacToTHoro ssxona 1
HacTpoRKy 4aCTOTHO BbIX0RaE 2
HacTpoRKky TOKOEOro BLix0na

- HacTpoiiku auckpeTHoro ssxona 1
HacTpoftku AucKkpeTHOro Bbixoga 2
HacTpoRKky MMMYNbCHOr BeiX0na
Briotya

- Texronoruueckme napameTps
BLiXoabl Ha CBAZL
HacTpoRky avanazonos

- Ynpagnenne apxusom
Perwctpel 08HoBNeHHs
Otnanka
TecTnposakue npusopa
Crancruia 3a Npedsinyuye pacHETHsie]
CTaTHETVIKE 38 TEKYLME PACHETHbIE CyT)
MponaeonsHsie napaeTpsl

< n »

3arpysena sepcna '4.533.0' gna UFG BP-20 | EERERRRIaG0TE] Rx Tx . COM49600
Pucynok 2.48- 9® "Bluetooth™

[Tpu BIOOpe Tpymmbl "HacTpoiiku TOKOBOTO BEIXOAA" B TAOIHIIC MapaMeTPOB YCTAHABIMBAIOTCS H
0TOOPAXKAOTCSI HACTPOMKH TOKOBOTO BBIXOIA.

06w HacTpoiik (napameTpos: 20; nen. aapeca 0x100A-0x109F)

Q E} ‘ ‘ * HauvenogaHme napametpa MT::"LH Locryn | Texyuee anaueHme fﬂ‘; Mox | Muw | Makc.
*
0x100A | npuGopa DT SpiGr | RW 12052023 11:11:43
CunTeisats npw ssibope 7] Onpoc 2 cex Ox100E |PacusThbi uac untis | RW 8 u 8 0 23
- e BRI Ox100F |Pacuettsie cymkun Untie | RW 1] o 1 1 31
- PacXonoMep-cHETUMK rasa (BP-20) 1010 |G i Ulnt16 RW 1
Tekywme aHaueHIA
Hnarsocrika 0x1014 |Peructp F_Un32 | RW o0
Bk AaHHeX nNoTHOMEpa 0x1016 |Bpewn untis | RW 30| e
EnuHMLL U2MepeHIa (HE 2KpaHe) 0x1017 |Bpema ancnnes Uint16 RW 60 ¢
HacTporiki nnoTHoMepa
0x1097 |Bpemn asTomauseckoro avcr: Untis | RW 0
OBupte HacTpoRH a ACSERLE S o - <
Qo T a1 | 61059 Cpost peramrepduies SAgS 1 Eunsz | mw
HacTpofikn uacTaTHoro Bexoga 2 0x1081 50 uc nepes oTaeTom ann RS4SS #1 E_Untl6 | RW Oriniouera
HacTpaiiku Tokosoro ssxona 0x1098 | TaimayT KoHUa I smauenia 'CrapocTs paGoTs! HTepbefica RSAES #1° =] uint16 RW 0] mec
:E’CTP"’“ MCKPETHOTO E*““ﬂf’; 0x109E | Anpec mopfac suptyansroro karal | Untis | RW 0
|8CTPOMKA AMCKPETHOTD BLX0AE
Hotrpasior mmgmacsro s OX109F | Anpec vonGac snpTyanshor kawal | Snauerme (3600 Bur/c Unt1s | RW 0
Briorys 0x1062 | CropocTs paBote: ukTepdeiica R | RW 9600 Brric
TeXHONOrMHECKUE NapaMeTPbl 0x1064 50 uc nepea oTBETOM Otvena RW Otxniouera
Blixons! Ha ceAzk TaiiviayT = RW
HacTpofiku amanasonos o 0a npuapa =
Ynpasserue apxison
PerneTpsl 06HOBNEHNA lcncespalMEAE Dk 21 [0
Ornanxa He ot nTannA AW
Tectupoganie nprsopa ERHHLE! N2MEPEHHA YTEHIA SpXUEDE RW

CTATMCTUKE 38 NPEaLAYLIME PACUETHLIE
CraTUCTVIKa 28 TeKyLMe PacuETHEIE cyT)
MpouzsonsHsie napameTps

< [ ¥

Sarpywena sepan 45330 a4 UFG 8920 | - |+ |Fconsse|

Pucynok 2.49— 3@ "HU3meHeHnue ckopocTH ooMena"

Jlyist 3amrcu BEIOpAaHHOTO 3HAYCHHSI HEOOXOIMMO HaxkaTh KHOMKY "3ammcars” (Pucynok 2.50), 3arem
MIPOKOHTPOJINPOBATh OTOOpaKEHNE HOBOTO 3HaYeHUs B siuelike "3HaueHue".

[ MsmeHernwe sHaveHun 'Ckopocte paboTel wHTepdeiica RS485 #1' @

JHadYeHne [1 15200 but/c v]

‘ OTMeHa H JanncaTb H JanucaTbh NoO3xe ‘

Pucynoxk 2.50 — 9@ "CkopocTh padoThl mHTep(eiica’

[Ipu BbIOOpe rpynmbl "Bbixon Ha cBs3p" B TaOIHMIE MapaMeTpOB OTOOpPa)karoTCs OCHOBHBIE
HACTPOMKH [T YCTAaHOBKH CBsI3U. bonee mogpoOHO HAacTpoiika BEIXOIOB Ha CBSA3b OmMucaHa B 11.2.12.
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PyKOBOICTBO O IKCILIYATALMHA Turbo Flow UFG-H

[Tpu BeIOOpE rpymmel "HacTpoiiku nuanazoHoB" (PucyHok 2.51) B Tabmiuiie mapamMeTpoB 334at0TCs
HIDKHUH ¥ BEpXHUI Tpeaensl n3MepeHus. B ciryuae BpIXxoma 3a yka3aHHbBIE TIPEENbl pacxogoMepa Oyner
CHUTHAJIM3UPOBATh TpeBOry. Tak ke B ciaydae OTCYTCTBHS JaTYMKOB JAaBJICHUS TEMIEparypbl WM HX
HEHMCIIPAaBHOCTH BO3MOKHO, 33]1aTh 3TH MTApaMETPHI B BU/IEC YCIIOBHO ITOCTOSHHOM BETMYHHBI.

— ' i (napameTpos: 17, nen. aapeca Gx1800-03085)

Q a é@* HauMeHoBaHME napaMeTpa I U= Ex Mex. | Mun. | Make
4 o suaeHme nam.
[CEII OrpaiuieHIe Mo MAHUMATIEHOMY PACAORY Floata2 15| e

Doctyn
RW.
Cunteiats npu exiGope [ Onpoc 2 cex 0x1802 | Orpa pacxony Float32 = RW 77000 | wlu
5 UFG @20 0x1304 | OTceuka no pacxoay Float32 =~ RW 0375 Wi
= Pacxonomep-cusTunk rasa (BP-20) ie00) = = o o
TeKyle SHavSHA (=il Floa
DuartocTuka 0x1308 i pacxoa npu QOTC<Q<QMUH Float32 = RW 15| M
B0k akHeX ANoTHOMEPS 0x180A pi paTypa Float32 =~ RW -100| °c
EOUHMLS M3MEPEHIA (HE SKPaHE) 0x180C - Float32 = RW 800 €
HacTporku nnoTHomepa TiETE FmEn | ED m
O6uwte HacTpoiik
HacTpoMkM UacTOTHOMD BEiXORA 1 EHED L ate. FrEEE | EY 0,0000000 (AT
Hac Tporiku uacToTHOrD BRxORa 2 1812 pi abc.pasnenme Float32 =~ RW 45,0000000 | MMa
Hac Tporinm TokoBoro BEX0Ra Ox1814 abic. Float32 = RW 3,0000000 | MMa
HEGTPOMKM ZIMCKPETHOTO BLX0AE 1 1816 Floa32 | RW 01013250 | MMa
Hac Tpoviku auckpeTHOro Buxoaa 2 -
HacTpoiim mMynscHoro sexona 03074 | Bezowie yenosus: Teunepatypa Floath2 | RW 200001 € 200] -100] 760
BrioTys 0x3076 | B&30BLIE YCNOBWA: AABNEHUE Floats2 =~ RW 0101325 MMa 0,101325 01 02
TexHonoruuEcKme napameTpel Ox181A i nepenag aaenenus Ha YOI Float32 = RW 0,10] «Ma
Bbixons Ha censn 0x181C | i Float32 =~ RW 00| %
HaeTpoikm amanasoHos Temsmlie: RW 1.000000
- Ynpaenenve apuigom
PerucTpei 06HOBNEHR
Otnamxa
TecTuposanne npusopa
CTaTMCTIIRG 38 NpembinyuMe pacuETHSIE
CTaTMCTIKE 2@ TeKylMe pacuETHSIE oyT

- TIpOM3BONEHsIE NapaMeT pet

“ [ ¥

3arpykera sepeun '4.53.2.0' ana UFG BP-20 | EEETEREREEE ~ < comaseoo

Pucynok 2.51 — 9® "Hacrtpoiiku 1uana3oHos'

JepeBo mapaMeTpoB YCTPOMCTBA HMMEET KOHTEKCTHOE MEHI0. BBI30B MEHIO OCYIIECTBIISIETCA
OJJMHAPHBIM IIETYKOM IPaBOM KHOMKOM "MBIIK" 10 KOPHEBOMY OJJIEMEHTY Ha3BaHHME, KOTOPOIO
COOTBETCTBYCT HA3BaHUIO MOAKIIOYeHHOro ycTpoiictBa (PucyHok 2.52). JlanHast ¢yHKIms pabotaer,
TOJIBKO IPH YCJIOBHHM, UTO BCE BIIOKEHHBIE ITYHKTbI OYlyT CBEPHYTHI.

( P=E—)
W XG Viewer v.1.3.29 (PaspaBotunk) E=NECN

CeAsb M HacTpodkm  [Mpwbop  WHcrpymentel  Bwa  Cnpaeka

Xij I 3& MapameTpel 5 Banm:bﬂ.aHHuxl IE TpeH.u.ul g Apxmaul 5 OTuéTul . CocTae rae.al Q ﬂnarHuchal
"

Pacxopomep-cuéTumk raza 'UFG' (BP-20)
Q B )\’l c HaumeHoBaHWE NapaMeTpa Tekywee 3HaveHne

*

CunTbiBaTL Npw ewibope Onpoc 2 cex

=

28 Pacxonomep-cuéTtumnk raza 'UFG' (BP=20L
CeoiicTea ycTpoiicTea

PaseepHyTs cnncok

CBEPHYTE CNNCOK

OTKAYUTE yCTpoRCTED

L

Pucynok 2.52 — KoHTekcTHOE MeHIO
Boi6op myHkTa MeHro "CBOWCTBa YCTPOUCTBA" akTUBHPYET dKpaHHyio hopmy (Pucyrok 2.53).

BHUMAHUE! WU3MEHATb 3HAYEHUA TAPAMETPOB OBMEHA JAHHBIMH
CJHEAYET TOJIBKO B UCKJJIIOYUTEJBHBIX CJIYYASAX.
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Turbo Flow UFG-H PyKOBOICTBO 0 IKCILIYATALIUHA

MNapameTpel CEASM € YCTpoRCTBOM
TaifmMuur (Bez yuéTa 3a0epKek B KEHaNe CEA3M)
MUHUMaNLHLIA WHTEPBAN BPEMEHW MEXITY NAKETAMN, MC 501
MuHumMansHoe epema oBpaboTky 3anpoca YCTPORCTEOM, MC 55
MaKcMMansHoe BPeMA OXMAGHWA OTBETA OT 2500=
ycTpoicTea Be3 yuéTa 384epXeK B KAHANe CBAZM, MC =
Bpems oXuaaHWA OTEETA HA KOMaHIE 2000
3&MMCK N&PaMETPOR B YCTPORCTEA, MC =
Bpems oxuaaH1WA OTBETA HA KOMaHIE S000~
zanuck e MN3Y, mc =
Ecnw HeT oTeeTa: Naysa Nepes NOBTOPHLIM 38MNPOCOM, MC 1000
MoeTopkl
Choii B ycTpoiicTee 132 HeT oTeeTa 12
YCTpoRCTED 38HATO 1= OTBET NOBpEeXaEH 15
Mpeambyna
Mpeambyna (hex) .| Bpems geiictena npeambynel, mc | 1
WHTepean oT npeamBynbl 4o OTNPaEKW 38NPOCE, MC 15
NononHuTensHsle
. OK
HaCT POk

Pucynok 2.54 — D® "IlapameTrpsbl CBsI3H ¢ ycTpoiicTBOM"

Jiist TOro 9TOOBI COXpAaHUTH BHECEHHBIE M3MEHEHHS HEOOXOMMMO Haxarh KHOMNKY '[lpuMeHuTs", B
IPOTHBHOM CJlydae BBEJICHHbIE U3MEHEHUS HE OylyT COXpaHEHBI.

Tabnuila mapamMeTpoB UMEET KOHTEKCTHOE MeHIo (PrucyHOK 2.55), BBI30B KOTOPOTO OCYIIIECTBIISICTCS
OJIMHAPHBIM IETYKOM MTPABON KHOMKOM "'MbIIIK" B JIF0OOM MecTe TaOIUIbl TapaMeTPOB.

Tewywwme sHaueHWA (napametpoe: 41; ucn. agpeca baD000-kaD05E)

Hazsanwe Tun panHs | OdocTyn Tekylwes sHEYEHME En. nam. =

(DD0D Pacxon cTaHaapTHBLIA Float 32 R 1234 M3y
(D002 Pacxon patouwmit Float 32 R 11.23 My
(D004 TemnepaTypa Float 32 R 23.45 T

[» 0xDODG — e Float 32 R 0.105678 MrMa
0002 Konupoeate Bce 2HaYeHUA B Bydep Float3? R 0.98 mic L
x000A BcTaente 3HaueHna us Bydepa Float32 R 345,67 wic
e D00C Coxpanute TaGanuy & daiin Float3z2 R 0,0075 MMa
DO0E Coxpanute Tabanuy & MS Excel (1) Foat32 R 0,955
(0010 CUMCTHTE BCE DT_SpiGr R 2014.12 28 14:45:16.230
0014 Bce no-ymonyanno Ulnt32 R 00000000 n
0016 MocAegHWE CUNTAHHEIE Ulnt32 R EET
{b-:'I}D'IEI_ BriBpaHHbIE NapamMeTpbl 3 |_I|Ic:::r::|:_r|qa|-|p”|:n 0 =
ki oo : LELELEL]
pp— 3amoncko Hoep WecxogHele (v3 yoTpofcTea) 0
(D020 TemnepaTypa npubopa Qumetve 1] T
0022 Hanpraexna nuTasvs nprbopa CunTare 0 mB
0024 Fatouni obbém Konwpoeate 3HaueHua B Bydep 0 m?
D026 CraHaapTHEIR oBbEm Uint 32 H 0 e
D028 Paboumii o6 bém peeepcHEHLIR Ulnt 32 R 0 M3
D024 CTaHaapTHEIA obbéM pesepCHEHEIR Ulnt 32 R 0 M3 i

Pucynok 2.55 — KonTekcTHOE MeHIO Ta0JMIbI TAPAMETPOB
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

KoHTekcTHOE MEHIO COACPIKUT CICAYIOIINC 3JICMCHTBI:

1)  "KommpoBaTh Bce 3HaucHHS B Oydep" mpeaHasHadyeH iss KOMHUPOBAHHS BCEX 3HAYCHHIA B
Oydep oOmeHa;
2)  "BcraButh 3HaueHus u3 Oydepa’” mpeaHasHaueH IS BCTABKU 3HaYeHHH u3 Oydepa oOMeHa B

STUCHKM 3HAYCHHMN TapaMeTpoB, HAYMHAs C TEKyIIero nmapamerpa. Ecau B Oydepe oOMeHa COmepKUTCS
TOJIbKO OJIHO 3HAau€Hue, a BbIOpaHO 2 U Oojiee mapameTpoB, TO BCEM BBIOPAHHBIM MapameTpaM OyIeT
IIPUCBOEHO 3TO 3HAYEHUE;

3) Dnement mento "CoxpaHuTh Tabnuily B Gaiiia” nmpeaHazHaueH I COXPAHCHHS COIEPIKUMOIO
TaOJIMIIBI TAPAMETPOB B TEKCTOBBIN (haiin. CoxpaHsIeTcst BCe COACPKIUMOE TaOJHIIBI, BKIIFOUYAs 3aTOJIOBKH
ctonbnoB. [Ipy coxpaHeHHN MOXHO BBIOPATh CIICIYIONIUE TAPAMETPHI:

— xomupoBky: ANSI wim UTF-8;
— cuMBod-pasznenurens: CSV umu TAB.

[penmourutenbHO BeIOUpaTh KonqupoBKy UTF-8 i KOppeKTHOro 0TOOpasKeHUsI CAMBOJIOB, HO TIPH
ucnonb3oBanuu opucHoro makera MS Office 2003 u Gonee panHue BBITYCKH ny4lie coxpansath B ANSI;

4)  "Coxpanuts Tabnuiry B MS Excel(!)" npeanasHaden st COXpaHEHHs COACPKUMOTO TaOIUIIbI
napametpoB B ¢aitn MS Excel. [lns coxpanenuss neooxomum MS Excel Bepcum He Hmke 2007 c
ycTaHOBJIEHHBIM gomnonHeHueM "Tloanepsxkka nporpammupoBanus .NET";

5)  "OuucTuth Bce" npeaHa3HAUYCH IS OYUCTKH COIEPIKUMOIO CTOJIOIA 3HAYCHHI;

6) "Bce mo ymomvaHuio" mpeaHa3’HAYeH IS 3aJaHUs 3HAYEHHH MO0 YMOIYAHUIO I BCEX
napameTpoB (U3 TaOJIHIIbI), IMEIOIINX TaKOE CBOHCTBO;

7)  "Tlocnennue cyMTaHHbIC" MpeAHA3HAYEH VIS 3aJaHUS TOCIEAHUX CYMTAHHBIX 3HAYCHUH IS
BCEX IMapaMeTpoB (M3 TaOJMIIBI), JOCTYMHBIX Mg 3anuch. OOBIYHO HUCIONB3YETCS pa3padOTUYMKaMHu
YCTPOMCTBA M CHEIHATUCTAMH IO MPOBEPKE AJIS OTJIAIKW/TIPOBEPKH (PYHKIMM 3alMUCH MapaMeTpoB U
BEJICHUS )KYPHAJIOB U3MEHEHUHN YCTPOUCTBOM;

8)  "BbiOpaHHBIE TApAMETPHI:
—"[lo ymom4aHuio" mpeAHa3HA4YeH [UIA 3aJaHUS 3HAUYCHUH 10 YMOIYAHHWIO JJIs BBIOPAHHBIX
napaMeTpoB (13 TaOJIHIIbI), UMEIOLINX TAKOE CBOWCTBO;

—"Ucxonuble (M3 ycTpoiicTBa)" mpeaHa3HaueH A 3aJaHusl MOCIEeTHUX CYMTAHHBIX 3HAYCHHUH IS
BbIOpaHHBIX TAPAMETPOB, TOCTYIHBIX JJIs 3aIIUCH;

—"OuncTuTh" TpeAHA3HAYEH MJIi OYMUCTKH COJEPKUMOTO CTOJIONAa 3HAYEHUU ISl BBIOPAHHBIX
apaMeTpoB;
—"CuuTtatp" npeHa3HAuEH JJIs1 CYUTHIBAaHUS 3HAaYCHUI BBIOpPAHHBIX TApPaMETPOB;

—"KonupoBars 3HaueHuss B Oydep" mnpeaHasHadeH [y KONHMPOBAHUS 3HAUYEHUH BBIOpAaHHBIX
napamMeTpoB B Oydep oOMeHa. 3HaueHUs pa3ACISIIOTCS CUMBOJIAMH KOHIIA CTPOKH, TO €CTh B Oydep
0o0MEHa MOMEIIAETCs TEKCT, B KOTOPOM KaXJ10€ 3HaUCHUE 3aHUMAET OJHY CTPOKY.

2.8.15.2 Bxkiragka "3anuce 1aHHBIX

Crpanuna "3anucek aanbix" (Pucynok 2.56) mpennasnaueHa Juis cOopa 3HAUCHHUI MapaMeTpoB U
coxpaHeHus B (aili I nocienyromeid 00padboTKu.

00O HIO "Typoéyaentnocts — JOH" 73



Turbo Flow UFG-H

PyKOBOJICTBO 0 DKCILIYATAIIUHA

MapameT| BKI - AeTOnepexon = . e
pi P ¥] Nerenpa  [¥ X anFchDKE Mepuop onpoca, cek 5,0
Macca p A
Pexum peructpauuu: Tabnuua ~ _
Macca peeepcueHan
E Tekyuiee coctoaHne | Beinonkeno 30,0%. [o 3asepwexna octanocs 00:06:59 WOET 3AMWCHL
Macca
Daenetive Maccossii Temnepatypa o
B ; e pacxon Pacxon pafiounii Temnepatypa nputopa
Naenenne abconoTHos 2019.12.10 10:40:49.87 0.1027137 6.765213 56183 239 26,1
2019.12.10 10:40:54.87 01027098 6.360849 5.28 2392 261
Daenexne usbeirouHoe
2019.12.10 10:40:59.87 01027038 6.,360845 528 2352 261
Maccoseii pacxon 7 2019.12.10 10:41:04.87 0.1027181 6521268 541355 2391 26.1
2019.12.10 10:41:09.87 01027181 6521268 541355 2391 261
Pacxog pabouuit v 2019.12.10 10:41:14.87 0.1026666 6.732866 558871 2391 26,1
2019.12.10 10:41:19.87 0.1026666 6.732866 558871 2391 261
Pacxop cTaHaapTHIA 2019.12.10 10:41:24.87 0,1026962 6,508932 573761 2392 261
HanpAXeHus nuTaHms 2019.12.10 10:41:29.87 01026962 6.908932 573761 2392 26,1
npufopa 2019.12.10 10:41:34.87 0,1026812 6916698 574256 231392 261
2019.12.10 10:41:39.87 0,1026812 6516698 574256 2352 261
CropocTk 2BYKa
2019.12.10 10:41:44.87 0.1026596 6.775262 5.62609 23392 261
CkopocTs noToka 2019.12.10 10:41:49.87 0,1026596 6.775262 562609 2392 261
2019.12.10 10:41:54.87 0.1026967 5212534 515988 2392 26,1 L
CTaHaapTHLIA 06bEM 2019.12.10 10:41:59.87 0.1026367 6212534 5.15988 2392 261
2019.12.10 10:42:04.87 0,1026557 6,165457 512224 2352 261
Pabounii 06bE&M peBepCcuBHbIA 2019.12.10 10:42:09.87 0,1026957 5.163437 512224 23192 261
MeTka BpemMeHw fnA ofbEMa 1 2019.12.10 10:42:14.92 0.1026899 6.269302 5.20507 2391 261
Macchl 2019.12.10 10:42:19.92 0.1026835 6.265302 520507 23191 261
2019.12.10 10:42:24.52 01027149 6.726672 55851 239 266
CraHaapTHeIA 00LEM

Pucynok 2.56 — Bkiaaaka "'3anuch JaHHBIX"

Crpanuiia 1mo3BoJie€T BBINOJHATH COOp (HAKOILJICHHE) 3HAYeHUN Ml BBIOPAHHBIX MOJB30BaTEIEM
apaMeTpoB MyTEM MEPUOTUICCKOTO OMPOCa YCTPONCTBA M BBIBOJIA TIOMYYCHHBIX 3HAUCHUIN HA TUCTUICH
OBM (tabnuna) uin ux 3anuck B Qaiin(sl).

Ha crpanune MoxxHO BbIOpaTh HapaMmeTpbl Ajis ONpoca, BbIOparh pPEXUM 3alMcHU JAHHBIX (B
CreLHaIbHOM JUaIOTOBOM OKHE) U 3a/1aTh [IEPHUO]] OIIpOca.

s Toro yToOBl HauaTh 3alMCh JIAHHBIX, HEOOXOAMMO BBIOpATh MapaMeTphl, 3HAYEHUS KOTOPBIX
OyayT perucTpupoBarhbCs, 3a/1aThb IEPUOJ] OIIPOCA U HACTPOUTH PEXKHUM 3aIUCH JaHHBIX.

Ha nanno#t BKnagke MUMEIOTCS CIIEYIOIINE JIEMEHThI YIIPaBICHUS:

4| Nerenpa
— IpeHa3HayeH JIJIsl TOrO 4TOObI CKPBIBATh/OTOOpaXKaTh TAOIMILY TapaMeTPOB;

b ABTOnepexog

K NOCN. ETPOKE npentasHaveH Ui TOro YTOOBI B MOJIE JAHHBIX B KOHIIE CIIMCKA OTOOPAKAIOCh

MIOCJIETHAN U3MEPEHHBIN ITapamMeTp;

|_|E|CIHI:I,£I, onpoca, cek 5[] :
- npeaHa3HauYCH AJid TOIro YTOOBI YCTAHABJIMBATDH IIEPUOJ OIIpOCa

napameTpoB B nuamnazone ot 0,1 10 9,9 cek;
Pesim pervcTpauuin: KaTtanor o

— MpeAHa3HaueH JUIsl TOrO 4TOOBI 0TOOpa)kaTh THUIT KOHTEHHEpa cOopa
JIAaHHBIX, YCTAaHABIMBAEMbIN C TOMOIIBI0 "HacTpoek 3anmucu JaHHbIX )
Tekywes cocToAHKMe |Haxmute Tlyck' gna sanycka

_ 3 / L npeaHa3HauYeH
JUTSL TOTO 4TOOBI 0TOOpaXkath Tekyiiee cocrosiHue [10;

- MNpeaHa3HauYCH JIA 3aIlyCKa OIIPpOCa B pPYUYHOM PCIKUME;

— L") mpenHa3HAYeH NI OCTAHOBKHU OTPOCA;

— —— MMp€aAHa3HA4YCH JJIA OYUCTKH 3alIMCAHHBIX CTPOK B Ta6J'II/IIIe.
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2.8.15.3 Bknaaka "Tpenasr"

Crpanuna "Tpeuasr” (Pucynok 2.57) mpenHasHaueHa a1 OTOOpa)KCHHs 3aBUCHMOCTCH 3HAYCHHI
napaMeTpoB OT BPEMEHU B BHJIE IPa(UKOB.

E. Mepementiie | Kypcops Brifop ocu opguHaT

l INeeas oce ] I MpasaA ock

Mapametp BKI Oce Y Bug *

Macca ] Nesan ||Hactp. 30 0.12 Nerenga

= Qm, kriy
— Qp.miu

Wacca ] | Mesan | HacTp. | — T

pesepcrBHan — TmC

Daenexne 2 0.1 — Fafc, MNa

v

afconwTHoE Sl Mpasas | Hacp.

Naenexve

u3bbiTouHDE O LT 8y

MaccoBeli

v

pacxon Nesan ||Hactp.

F'acxu,q_ INesasn ||Hactp.

paBounit

Pacxop,

CTaHOapPTHEIA O MEE e

HanpaxeHua

[ ] Neean || Hactp.

CropocTe

38yKa 0 Nesan ||HacTp.
|-

CropocTe [ Il

Mepuog obHoeneHUA, ceK 5.00=

20 0.08

&

o

[=]

@
PLIW 29%d

Qm, krla; Qp, w1, °C; Twe,"C

g i T P it ¥, Yy I SO

“L,IJ

0.02

o 11:09:36.918 }‘I

\

"

o] 4] |
10:58:00 11:00:00 11:02:00 11:04:00 11:06:00 11:08:00

MapameTpsl \ OkHo epemenm: Oy, 30M. ‘ AeTocnexeHve Nerexga

Pucynok 2.57 — Bkaaaka "Tpenabt"

TTIO no3BoJIseT XpaHUTh 3HAYCHUS BRIOPAHHBIX IS HAOIIONCHHS TTapaMeTpoB B Oydepe pazmepom
1o 100 MOaiiT (orpaHu4YeHHE UCKYCCTBEHHOE).

Jnst ynydineHus BU3yaldbHOTO BOCIIPUSATHS 4acTh dyieMeHTOB ynpasienus (Ilapametpst u Jlerenna)
MOKHO CKPBITh, YTO MPUBEAET K YBEIMUEHUIO MaciiTada rpa)ikoB 10 TOPU30HTAIBHOM OCH.

Ha nanno#t BKagke UMEIOTCS CIIEYIOIINE JIEMEHThI YIIPABICHUS:

13.04 2015 15:13:01
TS T S e
- MpelHa3HaueH /Jisi YCTAaHOBKHM JaThl M BpPEMEHU 3a KOTOpble OyayT
0TOOpaxkaThCsl TaHHBIE HA TpaduKe;
MapameTpel
- MpelHa3HaueH JUIsl TOrO YTOOBI CKPBIBATH/OTOOpaXkaTh TaONHMIly MapaMeTpoB C

HaCTPOWKaMHU;

OkHo epemMeHi: Gy, D0m.
— npeaHasHadyeH JiId YCTAaHOBKH BPEMEHHOI'O HHTEpBala JUIA

ABTOMATHYECKOI'O PCKMNMaA,

— npeaHazHauCH JId BKJIFOUCHM ST/ OTKITIOUCHH S pexuMa aBTOMAaTH4YE€CKOTO 0T06pa)K€HI/I$I
AKTYAaJIbHBIX 3HAUCHUM 3a 3aIaHHOC OKHO BPEMCHU,

Nerenpa
- MpeaHa3Ha4YeH MJisi TOro 4YTOOBI CKPBIBaTH/OTOOpaXkaTh JiereHAy B ToJjie Tpaduka

(cooTBeTCTBHE IMHUM U HA3BaHUU MapaMeTpa).

IIpumeuanue — DneMmeHT ynpaBieHus "Jlara/Bpems’ M MOM3yHOK ONOKHPYIOTCS NMpH paboTe B
pexume "ABTO".

Tabnuiia mapamMeTpoB MpenHa3HayeHa Ui HWHIMBUAYAJbHOW HACTPOMKH OTOOpa)kaeMbIX Ha
rpaduke NaHHBIX, U1 3TOTO0 HEOOXOIMMO BhIOpaTh HaOINIOAAEMbIil TapaMeTp U 3alTH B €r0 HACTPOUKH
HakarueM KHomky "Hacrp.". BeIOOp JaHHOTO IMyHKTa akKTUBHPYeET dKpaHHyto popmy (PucyHok 2.58).
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Hactpoiiku Tpenaa

eor

Bug, ‘CT}H‘IEH'—IETI:IFI o

TonwuHa 2 E

CTune nUHUK ‘Solid &
3aKpbITh

Pucynok 2.58 - 9@ "Hacrpoiiku Tpenaa"

Ha nanHoit O® MOKHO U3MEHHTH IBET, BUJ (CTYIIEHYATHIN, TMHCWHBIN, CIUTAH, TOYKH ), TOJIIUHY U
CTWIb JIMHHHM, a TAaKXXe BHIOparh OCh OpAWHAT (JieBas WM Tpasas). llocine 4yero HakaTh KHOIKY
"3aKpbITh".

3armyck, OCTaHOBKa IpoIlecca pUCOBaHUS TPadUKOB U yHaJIeHUE COOPAaHHBIX JAHHBIX YIPABISACTCS
KHOIIKaMH C COOTBETCTBYIOIIUMHU PUCYHKAMHU.

Hacrpoiika BpeMeHHOTO MHTEpBajia, 33 KOTOPBIH OTOOpaKalOTCs JTaHHBIE, OCYIIECTBIISICTCS B OKHE
"Tunana3zon Bpemenu" (Pucynok 2.59), koropoe BbI3bIBaETCS Ha)kKaTHeM Ha KHOMKY "OKHO BpeMeHH: ....".
Texymuii nuama3oH yka3aH B Ha3BaHMM KHONKH. [locie BpIOOpa HEOOXOAMMOTO IHana3oHa HaKaTbh

" "
KHOIIKY 3aKpLITB .

Owana3oH BpemMeHun
2 MUHYTHI 2 Yaca
5 MUHYT 6 yacoe
10 MUHYT 12 yacos
30 MUHYT 24 vaca
1 vac 48 yacos
Monb3oB. 10 = muH

Pucynok 2.59—- @ "Iluana3on Bpemenun"

[Iporpamma moJepKUBAeT pUCOBaHWE TPaPUKOB HA JBYX OCSIX OPAWHAT C aBTOMAaTHYECKUM
BBIUMCJICHHEM MacIiTaba, u4To IMO3BOJIIeT HAOMIONaTh 3a NWHAMUKOW KaK MUHHUMYM JIByX MapaMeTpoB,
CUJIBHO OTJIMYAIOUIUXCS TTO 3HAYEHUSIM.

[Iporpamma mozzep>KuBaeT BO3MOXXHOCTb M3MEHUTh THUI M CTWJIb JHMHUN A7 BCeX TIpaduKOB,
UCTIONB3yS KOHTEKCTHOEe MeHro PucyHok 2.60, 2.61, BBI30B KOTOPOTO OCYHIECTBISIETCS OIMHAPHBIM
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IIETYKOM MPABOW KHOMKOM "MbIK" B TF000M MecTe Moisi ¢ rpaduKkamMHu.

Taxxe ¢ MOMOIIBIO JTAHHOTO KOHTEKCTHOTO MEHIO MMEETCS BO3MOKHOCTh COXPAaHHUTH I'paguK B
daiin B BHe H300pakeHUs HJIM HAOOpa TOYEK JaHHBIX.

1.2
i S— T | U— ]
1
'w_‘\‘*——_.__h__f..___, 'L‘\‘—‘-_‘F__
0.8
CoxpaHuTb B Gpann =
Tun AnHuK ' Touku =
] CTrnb TMHWNA ' CryneHuartbii
JlnHenHbIY
CnnanH
H H D
40.00 08:50:00 09:00.00 0%1000 09:20:00 09:30.00 094000 09%50.00 10:00.00
Pucynok 2.60 — Tun JuHuii rpaguka
CoxpaHuTb B (awnn | | =
Y v
CTUNb NUHWIA b Dash
I
“ DashDot
DashDotDot
Dot

30:00  09:00:00 09:10:00 0%20:00 0%30:00 d

Solid |

Pucynok 2.61 — Ctuib JuHuii rpagukoB

2.8.15.4 Bxnaaka "ApxuBbr"

Crpanuna "ApxuBbl' IpeqHa3zHaueHa s IpocMoTpa apxuBoB AaHHbIX u3 [13Y pacxomomepa.
Buemauii By BiIaaku (Pucynok 2.62).

Crpanuna coaepxut Habop (YHKIUH, MO3BOJISIOMIMM MPOCMaTpUBaTh apXxuBHbIC 3amucu u3 [13Y
YCTPOWCTBA U COXPAHATh UX B SHEPrOHE3aBUCUMYIO amsiTh DBM.

B cnyyae, eciu MOAKIIOYEHHOE YCTPOWCTBO HE HMMeeT (YHKIMI apXUBUPOBAaHUS JAHHBIX U
COOBITHIA, CTPaHHUIIA HEOCTYITHA.
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PyKkoBOACTBO 0 YKCILJAYATALIUHA

Fiun aposa 2019.11.30 2019.11.30 2019.11.30 2019.11.30 2019.11.30 201+
12:00-00 13-00-00 14:00-00 15-00:00 16:00-00 1
{ﬂaHHbIE 3a uac vI
NaTalepema zanucy PARERERUREGGEN 2019 11 30 13:00-00 | 2019.11.30 14:00:00 2019 1130 1500:00 | 20191130 16:00:00 20191130 "
Kanan |Kanan 1
OBvem pabounii,m® 120,000 41,083 5,148 8,122 8,098
? Hauwano WHTEpBANG =
30 Homeps 2019 124, O~ O B0 TANDE e L 120,000 35,666 0,000 0,000 0,000
pabounii,m®
* (7 Kowey nvrepeana OBtem cyMMapHeIi paBounii,m® 898991 899033 899041 699049 699057
10 nekagpa 2019 11w [Ehd
O6vem paboumii pesepcueHbIi,M® 0,000 0,011 0,000 0,000 0,000
@ &4 Kon-Bo 3anncei 1015 & p———
ObbemM BDCCEEH?EU'IBHHE-IM pabounn U,UUU U,UUU [],UUU U,UUU U,DUU
peeepCUBHEBIN.M
;‘ CuuTats Obbem CyMM‘ﬁDF;bIﬁ pabounii 19 19 19 19 19
pesepCUBHBIN,M
OBLeM CTaHAapTHLIA,M® 381,248 119,375 8,012 7,999 7,992
Otobpaxetne sanvceii Otbem CEERETE SR 381,248 113,315 0,000 0,000 0,000
CTaHASPTHEIM,M
2 DG S GTTERINT 5538208 5538328 5538336 5533344 5533352 :
CTaHAapPTHBIM, M
@ Mo cTonBuam .
B BRI 0.000 0011 0,000 0,000 0,000
PeBepCHUBHEIM, M
e bocctaRoR e HF I 0,000 0,000 0,000 0,000 0,000
CTaHASPTHEIM peBepPCUBHBIN, M
OBbem CyMM?pliblﬁ CTaHAaPTHBIA 22 29 22 29 22
PeBepCHUBHEIN, M
KoahehMLmMeHT CXuMaemMacTn 1,000153 1,000077 1,000094 1,000091 1,000082 1
i D

Pucynok 2.62 — Bkaaaka " ApxuBbi"

Ha nanno#t BKagke UMEIOTCS CIIEIYIOIIME JIEMEHThI YIIPABIICHUS:

Twn ap=Mea

[.El.aHHble 5@ MECAL

v]

Danneie 35 vac
DaHneie 38 oyt

ﬂﬂ'llﬂm.l
— TpegHa3HAYCH JUISI TOTO dYTOOBI CPOPMHUPOBATH OTYET 3a

onpez[eneHHHﬁ nepuoa BpECMCHH, IIPCACTABIIACT coOoi BBIHa,Z[aI-OH_[I/Iﬁ CIIMCOK;

KaHan Kanan 1
— MpeHa3HAYEeH [T TOTO YTOOBI BEIOMPATh KaHAJ JUIs OIPOCa JIAHHBIX;

? Hauano nHTepeana

30 Homsspa 2019 124 [~

— TIpeIHa3HAYeH /I TOTO YTOOBI 3aJaBaTh HAYaJI0 MHTEpBaJIA
BpeMeHH sl POPMHUPOBAHUS OTUETA;

© [7 Koneu wHTepeana

10 pekaepa 2019 114, [EH-

— IpegHa3HaueH s TOro uToObl 3a/laBaThb OKOHYAHHUE
MHTEpBaJia BpeMeHU AJi1 (POpMUPOBAHMSI OTUETA;

@ ¥4 Kon-eo sanucei 10
— TIpeAHa3Ha4YeH I TOro 4YTOOBI 3a]aBaTh KOJMUYECTBO

3anucen HU3MCPACMOT0 ImapamMeTpa AJIst (I)OpMPIpOBaHI/IH OTYCTAa,

CunTaTth

— MnNp€aHa3zHauCH A TOro yTOoOBl HAYaTh CYHUTHLIBAHHUE
JaHHBIX IS (1)OpMI/IpOBaHI/I${ OTYCTA 110 3aJaHHBIM ITapaMETpaM;

KoHTekcTHOE MEHIO UMEET CICAYIOMUC DJICMCHTHI YIIPABJIICHUS:

1)  "Coxpaunuth Tabmuiy B (aiin" mpemaHasHadeH IS COXPAHEHHUS COAEPKUMOTrO TaOJIHIIbI
napaMeTpoB B TeKCTOBBIN (paiin. CoxpaHsieTcs Bce COAEPKUMOE TaOIHIIbI, BKITFOYAst 3ar0JIOBKH CTOJIOIIOB.
[Ipu coxpaneHnn MOXKHO BBIOPATh CIICIYIONINE TTapaMETPHhI:
koaupoBKky: ANSI nmun UTF-8;
cumBoI-pazaenutens: CSV unu TAB.

[TpennouturensHo BeIOUpaTh KoaupoBKy UTF-8 miis koppekTHOro oTo0pa)eHus: CUMBOJIOB, HO TIpU
ucronb3oBanuu opucHoro makera MS Office 2003 u Oonee panHHe BBITYCKH Jy4line coxpansaTh B ANSI.
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2)  "Coxpanuth Ta0uuiry B MS Excel(!)" npennasznadeH 1jisi COXpaHEHHUS COACPKUMOTO TaOTHIIBI
napametpoB B (aiin MS Excel. st coxpanenust Heooxomum MS Excel Bepcun ne nHmxe 2007 ¢
YCTaHOBJIEHHBIM AonojiHeHueM ' Tloanepskka nporpammupoBanus .NET".

2.8.16 DOxpannas ¢popma "Cocras raza"

D® mpeaHazHaueHa ISl MPOCMOTPAa U M3MEHEHHS YCIIOBHO IMOCTOSHHBIX COCTaBa Ta3a W METo/a
pacuéra (pU3HYECKUX CBOUCTB ra3oBoii cMecu. Buemnuit Bu Bkiaaku (Pucynok 2.63).

MeTop pacyéTa MNapameTpbl pac4éTa
Kex=Const 3Hau4. K1
GERG-91 Moz HaumeHoBaHue En.vam. OK OwanasoH
BHIL, CMB (R Az0T mon% | 78,1100 |0..100
NX19 mopg, .
AGAR-32DC 2 |Owvokewp yrnepopa Mon.% 0,0000 |0...100
rOCT 30319.2-2015 3 |MertaH mon.% 0,0000 |0..100
rOCT 30319.3-2015 4 |3raH mon% | 0,0000 0..100
rcccn mMp 273-2018
n % 0,0000 |0..100
FCCCJ, MP 118-05 > |Tponan L
FCCC,D, MP 229-2014 6 H-EYTEIH mMon.% 0,0000 0..100
7 |u-BytaH mon.% 0,0000 |0..100
8 |H-MeHTaH mMon.% 0,0000 |0..100
9 |n-MNeHTaH mon.% 0,0000 |0..100
10 |H-lekcaH mon.% 0,0000 |0..100
11 |Bopopon mMon.% 0,0000 |0..100
- 12 |Kvcnopog mon.% | 20,9600 0..100
B 13 Aprow mon% | 0,9300 0..100
14 | MoHookeup yrnepoga mMon.% 0,0000 |0..100
3anucartb cocTaB rasa 15 | 3TvneH mMon.% 0,0000 |0..100
16 | AMMunak mon.% 0,0000 |0..100
NameHnTs MeToq 17 |[Tenwia mMon.% 0,0000 0...100
pacuyérta 18 Ceposopgopog mMon.% 0,0000 |0..100

Pucynok 2.63 — 9® "Cocras raza"

Crpanuna coaepKuT TaOnuIly JUisl BbIBOJA MH(POPMAIMK O KOMIIOHEHTHOM COCTaBE W 3JICMCHTHI
yIpaBJeHHs IS YTEHUS/3aMMCH COCTaBa ra3a M BhIOOpa HOBOTO METO/a pacuéra CBOMCTB ra30BOM CMECH.

Tabnuia cHaOXeHa KOHTEKCTHBIM MEHI0 M3 OAHOro myHkra: 'CoxpaHuTh B (aiin", KoTopblii
IpeaHa3HauYeH JUIsl BbI30Ba (DYHKIIMU COXPAHEHUS TaHHBIX U3 TAOJIMIIbI B TEKCTOBBIN (aiii.
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CucreMa 3alUThI 1OCTYIIA K [TapaMeTpaM pacxooMepa

3ammra OT HEeCaHKIMOHUPOBAHHOIO JOCTyNa K IapamMeTpaM pacxoJoMepa pealn30BaHa B BUJE
NapoJIBHOTO JIOCTyNA C ONPEAEIEHHBIMU YPOBHSMHM (IJIs1 KaXXIAOIO YpOBHS — CBOM mapoib). Kaxaplid
TakO ypPOBEHb aCCOLUMHMPYETCSl C II0JIb30BaTeleM WM ONeparopoM, OO0JaJalolIMM KOHKPETHBIMHU
00s13aHHOCTSIMU WJIM MpaBamu jnoctyna (Tabnuua 2.4).

Tabauna 2.4 — YpoBHH J0CTYyNA

YpoBenb goctyna IIpaBa noctyna IIpumeuanue
JlonmyckaroTcst TOJIBKO COTPYIHUKH,
- — BBeJIeHHE TapoJisi He TpeOyeTcs; o
0 ) NEHCTBYIONINE OT MIMEHN COOCTBEHHUKA/TUIIA,
oreparo ~ "ITCHUA THOOBIX NaPAMETPOB PACXOAOMEpa,; IKCILTyaTUPYIOLIETO pacxoAomep (B Mopsake
patop — 3aMKUCh HEBO3MOXKHA. yarupyre P p p
IIOBCEHEBHOM HKCIUTyaTalluH)
— BCE BO3MOXXHOCTH ypoBHS "0";
— MapoJbHAas 3alIUTa;
"1 — IOCTYI JJIs1 3aIIICH HACTPOEYHBIX JlommyckaroTcsi TOJIbKO COTPYAHMKH,
CYTIEPBU30p | MMapaMeTpOB CBS3H, OTOOPAXKEHUS U NEHCTBYIONINE OT MMEHN COOCTBEHHUKA/TUIIA,
(moTpebuTesp) | MapaMeTpoOB cocTaBa rasa (mapameTpbl, He IKCIUTyaTHUPYIOLIETO pacxoaoMepa
BIIHSIOIIE HA BEJCHUE KOMMEPUYECKOTO
yueTa);
— BCE BO3MOXHOCTH ypoBHe "0" u "1";
— MapoJIbHAas 3aIIHUTA;
non — AOCTYII IJIA 3allMCHU HEKOTOPBIX I[OHYCKaIOTCﬂ TOJIBKO YIIOJJHOMOYCHHBIC
ocrapmpk | METPONOTHIECKH SHATHMEIX APaMETPOB COTPYZHUKH KOMIAHUU-TIOCTABIINKA
(cocraB raza, metoz pacuera ko3 duimeHTa SHEPrOpPeCYpPCoOB
CXKMMaceMOCTH, AUaIla30HbI aHAJIOT'OBBIX
BBIXOJIOB U T.J1.).
— BCE BO3MOXHOCTH ypoBHen "0", "1" u "2";
nan JlomyckaroTcst TOJIBKO COTPYIHHKM,
3 — TapoJIbHAs 3allNTa; .
aTTECTOBAaHHbIC B KAYECTBE [TOBEPUTENEH 110
METPOJIOT — JIOCTYTI JAJIS1 3alUCH KaTMOPOBOYHBIX .
JaHHOMY BUIY U3MEpPEHHI
K03 (HUITHEHTOB.

HmeeTcst BO3MOXKHOCTh M3MeHeHus1 mapouieit mocpenctsom [10 "APM "UFG Viewer" (cm 1.2.8.12).
[Tonp30Barenb ONPENESICHHOIO YPOBHS MOXET H3MEHHTh HE TOJBKO CBOW Mapoiib, HO M MapoJjb
TI0JIB30BATENISI C MCHBIIIUM YPOBHEM.

IIpumeuanue - Ilo ymonuanuto nmapois "[lorpedburens” — 1111, napons "IlocraBuiuka" — 2222.

[pu xaxmaoMm m3MeHenun napamerpoB uepes 110 "APM "UFG Viewer" nporpamma 3ampaiiuBaet
BBECTH Mapojb. B ciydae BBoJa HEBEpHOro Maposis 3aluCh NapamMeTpoB OyfaeT OTkIoHeHa. B memsx
3alUTHI OT TOA00PA MapoJIsl METOJOM Iepedopa, IPH BBOJIE HEBEPHOIO MApOiIst 5 pa3 NoApsA] pacxoaoMep
Omokupyer manpHeimuii BBox mapois B TeueHue 30 MuHYT. B 3ToM ciydae mocTyn OyaeT OTKIIOHEH,
JaxXe MpH BBOAE MPaBUIBHOrO maposs 10 ucredeHus d3tux 30 MuH. BeixmroueHue npubopa u
nocienyrolee BKIIoYeHne He OOHYIIseT BpeMs OJIOKUPOBKH.
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2.9 Cucrema apXuBUpPOBaAHMS

29.1 Bunbl apxuBoB

BceTrpoennsbiii BP 1o3BosisieT BeCTH Clie1yIoIue BUJibl apXUBOB:
— apXUB U3MEPEHHBIX MapaMeTpPOB;

— apXuB COOBITHIA U TPEBOT;

— ypHaJl U3BMEHEHHUSI HACTPOCUHBIX [TaPaMETPOB.

2.9.2  ApxuB U3MEPEHHBIX MAPAMETPOB

JlaHHBIN apXUB BKIIOYAET B ceOs 3aMKCh CIEAYIOIINX TapaMETPOB:

— JlaTa U BpeMsl 3aIUCH;

— cpenHui pabounii M CTaHIAPTHBIN 00beM 3a MEPHO B MPSMOM M 0OpaTHOM HaIPaBJICHUU;
— CyMMapHBbIi pabounii U CTaHIAPTHBINA 00BbEM B MPSMOM U 0OPATHOM HaIpaBlICHUY;

— CpellHsA Macca raza u CyMMapHasi Macca 3a Iepuo/]l B IpsiMOM U 0OOpaTHOM HalpaBJIeHHH;

—Cpe,ﬂHI/Iﬁ BOCCTAHOBJIECHHBLII 00BEM ra3a M Macca 3a nepuoa B IIPAMOM H O6paTHOM
HaITpaBJICHUAX

— CyMMapHBIi BOCCTAaHOBJICHHBIH 00BEM ra3a 1 Macca B IPSIMOM U 0OpaTHOM HalpaBJICHUSX;
— CpeaHss TeMIlepaTypa U JaBJICHUE ras3a 3a IEPUOL;

—3apeructpupoBanHbie koAbl HC u BpeMst ux aeicTBUs B TE€UEHHUE IEPUOA;

— CpeaHss CKOPOCTh 3BYKA.

CYH_IGCTByeT JIBa THIIA apXHBa: JacoBOM U CYTOqHLIﬁ.

YacoBoii coxpaHseT MH(DOpPMAIHMIO 3a KaXAbIi NMPOWACHHBIA Yac, CYTOYHBIA 3a KaXKIble CYTKH
(Hauama apxuBa 3ajaercs mnapamerpoMm '"PacuerHslit uac"). Takas opraHuzanus IMO3BOJISIET BHJIETb
JIOBOJIBHO MOJPOOHYI0 MHPOPMALIMIO U IUHAMUKY WU3MEHEHUS U3MEPEHHBIX IapaMeTPOB U B TO K€ BPEMsI
COXPaHATh JOCTATOYHO OOJIBLION MEPHO BPEMEHHU JUIsl BEJICHUS yUeTa.

2.9.3  ApxwuB coOBITHI U TPEBOT

ITpu pabote pacxonoMepa BOZHUKAIOT pa3JIMUHble COObITHS (Hampumep, "'BKJIIOYEHHE pacxogomepa’
Wi "BCKpBITHE Kopryca'), OMTOBas Macka KOTOpbIX HaxomuTcs B peructpe "CoObiTHsi U TpeBOrH"
TEKyUIMX MapamMeTpoB (TeKyllee cocTosHue). PacmmdpoBka 3HaYeHUH 3TOro perucTpa NpUBEleHA B
npunoxeHuu K.

Pacxomomep BeneT OTHENbHBINA KypHaJ, B KOTOPOM COXPAHSIOTCS BCE M3MEHEHHs 3TO PETUCTPA,
TakuM 00pa3oM (PUKCHPYIOTCS BCE BO3HMKHOBEHHUS M MCUE3HOBEHUS cOObITUH. BmecTte ¢ coObITHEM
COXpaHseTcs Aara U BpeMs, 4To MO3BOJISIET JIydlle JUarHoCTUPOBAaTh IpUoop.

2.9.4  KypHan U3MEHEHUH HACTPOEUHBIX IMAPAMETPOB

MHorue HacTpoeUuHbIe MapaMeTPhbl pacXxooMepa UTrParoT BaXKHYIO POk B paboTe mpubopa, mosToMy
BaXHO 3HATh, KOTJa OBLIO MPOM3BEIECHO MX M3MEHEHHeE. [ 9TOro mpenHa3HaueH OTACNIbHBIA apXuB, B
KOTOPOM CcOXpaHsieTcsi nHpopMarus 00 U3MEHEHUH JTF0O0T0 HACTPOEUHOTO MapaMeTpa ¢ yKa3aHHEeM JaThl
Y BPEMEHHU, a TaKKe CTapOro ¥ HOBOTO 3HAYEHHMS ITapameTpa.

2.9.5 TIlpocmoTp apXxuBOB

[Mpocmotp apxuBoB ocymectBisiercs mocperactsom 1K u TTO "APM "UFG "Viewerer". J{ns storo
HEOOXOAMMO TOIKIIOUUTHCS K pacxomoMepy (cMm. m.2.7), BeiOpaB mpubop "Pacxomomep-cuerduk rasza
'UFG' (OB)" u otkpsiTh BKIaAKy "Otdersl” (PucyHok 2.64).

B nannoii popme Bo3MOXkeH BBIOOp CIIEAYIOIINX BAPHAHTOB!

—"Oruer 3a Mecsal" — popMHUPOBaHUE OTUETOB 332 OJJUH KOHKPETHBIA MECHIL;

—"JlaHHbIe TOCyTO4HbIE" — (POPMUPOBAHHUE OTUETOB 3a IPOU3BOJILHOE KOJI-BO CYTOK;
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—"Oruer 3a cyTku" — (popMHUpOBaHNE OTYETOB 33 OJHH CYTKH HA KOHKPETHYIO /Ty,
—"JlanHbIe ToyacoBbie" — (OPMHUPOBAHKE OTUETOB 3a MPOU3BOJIILHOE KOJIUYECTBO YaCOB,;
[Tocne BwrIOOpa BapmaHTa OTYeTa HEOOXOMMMO BBHIOpaTh KaKHE apXUBbI HEOOXOAMMO CUYHUTATh,

YCTaHOBHB COOTBETCTBYIOIIME ranodky "Apxus nanubix", "Kypnan coOprtuit" u "KypHan usmenenuit".
B kon1e Haxarp kHonky "CdopMupoBars'.

OB ycTpoicTee
2 Nata/epema 2019.12.10 11:36:12

PazHuua xoga yacoe ¢ 3BM 00-00-02 Yac Vp, m* Vpe, m* Ver, m® Vere, m® Pa, MMa T,°C Knep M, kr Me, ¥
Z Pacuérbii uac 1 --“.g 89 | 120,000 | 120,000 | 381,255 | 381,255 | 0,3000000 | 0,0 | 3,177 | 103,165 | 103.1¢
it 3as. Homep 817000073 9-10 | 62575 56,333 185,914 | 178978 | 0,1955000 | 13,0 | 2,025 | 54.461 4843
MNapameTpel 0T4éTa 10-11 | 11,296 0,000 11,197 0,000 | 0,1020000 | 252 (09912 9,736 0,00(
1 Orugr |OTuET 28 CyTHM v|
E— 11-12 | 11,310 0,000 11,185 0,000 | 0,1020000 | 25,7 |0.9889| 9,725 0,00(
Kawnan Kanan 1
12-13 | 11.312 0,000 11,170 0,000 |0,1019944 | 25,8 (09875 9.712 0,00(
Data 2019.11.29 B~
13-14 | 11,266 0,000 11,108 0,000 |0,1012444 | 26,0 | 0,986 | 9,658 0.,00(
CepeHus anA noCTpoeHNs oTuETa 14-15 | 11,266 0,000 11,094 0,000 | 0,1010000 | 26,2 |0.9847 | 9.646 0.,00(
7| Apxue panmbx (@ 15-16 | 11,296 0,000 11,115 0,000 | 0,1010000 | 26,2 | 0,984 | 9,665 0.,00(
7| Bkn. panHbie no obpaTHomMy noToky 16-17 | 8,167 0,000 8,029 0,000 | 0,1010000 | 26,4 (09831 6,981 0.,00(
OCHOBHEIE HACTPORKK _
Buipars sce 17-18 | 8.164 0,000 8.025 0,000 | 0,1010000 | 26,4 | 0,983 | 6,977 0.,00(
Cocrag rasa 18-19 | 20,620 13,333 49,521 42360 | 0,1231111 | 235 | 1,226 | 17,615 11,38

HKypHan coBeiTuia KypHan nameHeHui
18-20 120,000 120,000 381,248 381,248 | 0,3000000 00 | 3177 102502 102,50

D
Li] CdpopMupoBaTh p 4 20-21 120,000 120,000 381,248 381,248 | 0,3000000 | 0,0 3,377 | 102502 102,5(

21-22 120,000 120,000 381,248 381,248 | 0,3000000 | 0,0 3,377 | 102502 102,5(

1l

== MNeuaTs (pdf
= (pdf) 22-23 120,000 120,000 381,248 381,248 | 0,3000000 | 0,0 | 3,177 | 102,502 102,5(

23-0 120,000 120,000 381,248 381,248 | 0,3000000 | 0,0 3,377 | 102502 102,5(

n-1 120 Nnn 120 Nnn 81 248 81 248 N 2nnnnnn nn 2177 1n2 /N2 in? & T
1 }

Pucynok 2.64 — 9® "Otuernl"

[Tocne cunThIBaHUS apXHMBOB B IOJE JAHHBIX CIPaBa IMOSBUTCS HECKOIBKO JONOJHUTEIbHBIX
BkIagoK ("ApxuB naHHbiX", "ApxuB naHHbIX (peBepc"), "ApxuB coOwbiTuit", "ApxuB u3MeHeHHi"),
COZIEpKAIUX CUNTAHHBIC ADXUBHBIC JAHHBIE.

B nanbHeimeM BO3MOXKHA MeyaTh IMOJYYEHHBIX OTYETOB Ha MpPHUHTEpE, JUISl Yero HeoOXOAMMO
Ha)kaTb KHONKY "lleuars".
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2.10 MeToauKku u3MepeHuit

MU @P.1.29.2024.47975 wunctpykuus «l'ocymapcTBeHHas cuctemMa oOecreueHHsl eIuHCTBa
u3MepeHuil. O6beM NPUPOIHOro ra3a, NPUBEICHHBIN K CTaHJAPTHBIM YCIOBUAM. MeToauka n3MepeHui
IPY [TOMOIIM PacX0J0MEPOB-CYCTUUKOB ra3a ynabTpa3BykoBbix TUrbo Flow UFG-H ucnonnenuit C1T u
C1TP».

JlomyckaeTcsi IPUMEHATh HHbIE METOIAMKH IMPOBEACHHS HM3MEPEHUi, pa3paboTaHHBIC Ui CEPHU
pacxomgomepos Turbo Flow UFG.

Pacxomomep co BCTPOEHHBIM BBIUUCIHTENIEM B Db MOAIEpKHUBAaeT pa3IUYHBIE METOJbI pacdera
Kod(urmenTa CKMMaeMOCTH:

-GREG-91 mopz;
-BHUI] CMB;
-AGA8-92DC;

-NX19 mon;

-I'OCT 30319.2-2015;
-I'OCT 30319.3-2015;
-I'CCCJ] MP 273-2018;
-I'CCCJ] MP 118-2005;
-I'CCC MP 229-2014;
-I'CCCJ] MP 134-2007,;
-I'CCCJ] MP 277-2019.

BbiOop MeTonma u BBOJ 3HaUCHHI KOMIIOHEHTHOTO COCTaBa ras3a OCYyHIECTBISIETCS ¢ moMomisio 110
«APM «UFG Viewery.
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2.11 CaMoauarHocTuKa

Pacxomomep SBISIETCS CIOXKHBIM MHUKPOIPOIIECCOPHBIM yCTPOMCTBOM, CIIOCOOHBIM K BBISBICHUIO
OTIPENIJIEHHOTO pojia MpoOJieM, CBA3aHHBIX C M3MEPEHHEM pacxojaa. B mporecce pabOThl MPOUCXOAUT
NOCTOSIHHBIM aHAJIU3 U KOHTPOJIb ITapaMETPOB HSMCpeHI/Iﬁ n B ClIyda€ HMX BbIXOJa 3a OOIIYCTUMBIC
npeaensl  GOpMHUPYETCS CHUTHANT TMPEAYNPEkKJACHUS WIM aBapud. TaKMMH TapaMeTpaMu SBISETCS:
OTKJIOHEHHE W3MEPEHHOM CKOPOCTM 3ByKa Ha Jyd4e OT CpeJHEed CKOPOCTH 3BYKa, COOTHOIICHHE
CUTHAJI/IIYM, a Talke HaCTpOrKH yculieHus (mapameTpsl APY).

st KoHTpoJsi paboThl CaMOJMAarHOCTUKKM HeoOxomumo mnoakimounth pacxopomep k IIK, B I1O
"APM "UFG Viewer" noakmouutbes K npubopy "Pacxomomep-cuerunk raza 'UFG' (OB)" u BbIOparh
BkIaaky "Jlmarnoctuka" (Pucynok 2.65). JlaHHOE€ OKHO MOXKET OTIMYAThCsA B 3aBUCHMOCTH OT BEPCUU
I10. I'paduueckoe mnpeAcTaBICHHWE TAHHBIX IO3BOJISAET HAISIHO OTOOPA3HUTh TEKYIIEE COCTOSHUE
npudopa.

® i
g o g = o)
H H
: i &
— ans P B ] - ow
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= ‘g
3 g
H i
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3 = 109,
Nys  Cratyc cu APY  Vaemic
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H 2
dy i
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Pucynok 2.65 — 9® " /Iluarnocruxa'
CrpaHuna coaep HT 4eThIpe TuarpaMMbl:
1 — quarpamma OTKJIOHEHUSI CKOPOCTH 3BYKa JIy4ei OT CpEHEro 3HaYCHUS;
2 — quarpaMma CKOpOCTH MOTOKa;
3 — muarpaMMa OTHOIICHHUS! CHTHAJI/TITYM 10 JTy4am;
4 — nuarpamma ko3 duirenTa ycuieHus aydeit (1b).

Ha nmmarpammax o0003Ha4eHbI 30HBI 3HAYEHWI TapaMEeTPOB pa3W4YHBIM IBeToM. HopmanbHoe
(YHKLIMOHUPOBAHUE pacxofoMepa 00ecleunBaeTCsl NIPU HAaXOX/IEHUHM 3HAYeHUN MapaMeTpoB B 3eIEHOMN
30He auarpamm. [Ipu HaxXoXKIeHWHM 3HAYCHUH MapaMeTpOB B JKEJNTOW 30HE JMarpaMM pacxoaoMepa
IPOJIOJDKAET BBIIOIHATH CBOM (DYHKIMHM, HO HEOOXOIUMO OOpaTHTh BHHUMaHUE Ha paboTy mpubopa. B
cllydae eciii 3Ha4eHHE MmapaMeTpoB OyIeT B KPacCHOH 30HE IUarpamMm, TO 9TO 03HAYAET YTO UMEET MECTO
npo0ieMa ¥ BO3MOXXHO TpeOyeTcsi CepBUCHOE 0OCITyKUBaHUE.

Anamu3 nuarpamMmbl 1 1O3BOJiseT OOHApPYXUTh CMEIIeHHE Y3-JaTYuKOB WM WX CHIIBHOE
3acopenue. [Ipy cHUIbHOM BIHMSIHUM yKa3aHHBIX (DAKTOPOB Ha ONMH M3 KaHAJIOB MU3MEPEHUS €r0 CKOPOCTh
3ByKa OYJIET CHJIBHO OTJIMYAThCS OT CKOPOCTH 3BYyKa, U3MEPEHHOW OCTAILHBIMHU KaHAJaMH, 9TO U OyjeT
BUJTHO Ha JMarpaMMe.

AHanmu3 nuarpamMmbel 2, a TakKe WHIUKATOPOB CBOWMCTB TIIOTOKA TO3BOJIIET OOHAPYKUTH
HEPaBHOMEPHOCTh TMOTOKA, CO3/IaBAEMYI0 Pa3IUYHBIMH TMPEMATCTBUSAMHU Ha MYTH MOTOKA WM 3allOPHO-
perynmupyronmmM 000py10BaHHEM BOJIU3H pacxoioMepa.
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Ananu3 auarpamMm 3 U 4 OTHOILEHHS CHTHAJ/IIyM U Ko3(duimeHTa ycuiieHus Tydeil mo3BOJseT
OOHAPYKUTh 3aCOPEHUE AaTYMKa, YACTUYHYIO MOTEPIO AJIEKTPHYECKOTO KOHTAKTA B IEMAX Y3-AaTYUKOB
(Bo3pacTaeT yCuiIeHHE, YXyALIAeTCs CUTHAN/IITYM).

[Tanens "Kananbel usmepenus (Jiyan)" otoOpakaeT oOiue pe3yabTarbl TUarHOCTHKH M0 KaXKIOMY
ayuy B Buje (Tabmuna 2.5).

Ta6auna 2.5 — [anesas "kanaabl n3mepeHus'

Jlyu Cratyc C/m APY V3B
1.N PAROTA HOPMA HOPMA BHI%/I(I)\}I)XI}?I/IE
HEHOPMA BHUMAHUE HEHOPMA

Curnan npenynpexacHus 'BHumManue" He oka3biBaeT BIMSHHUS Ha paboTy pacxomomepa. CurHan
aBapun 'HEHOPMA" otkiitouaeT aBapuiHbIii J1yd, IPU 3TOM PE3YIbTaThl U3MEPEHUH 110 OTKIIOYEHHOMY
JIy4y He OepyTcs B pacyeT U He BIMSIIOT Ha UTOTOBBIM pe3yabTaT U3MEPEHH pacxoaoMepa.

Ananu3 wuHAMKATOpOB Ha maHenu "CBoicTBa moToka" (mpoduiab, CUMMETPHs, 3aBHXPEHUS)
HO3BOJISIET OOHAPYKUTh HEPAaBHOMEPHOCTb IIOTOKAa H3MepseMol cpeabl. HepaBHOMEPHOCTh OOBIYHO
BBI3BIBACTCS KPYIHBIMH TIPEMSATCTBUSMU Ha MyTH NOTOKA. [Ipu cuiIbHOM HEpaBHOMEPHOCTH IOTOKA
cocTosiHHe pacxonomepa meHsercs Ha "BHUMAHUE".

[Tanens "TIpoBepka CKOpOCTH 3ByKa' oToOpakaeT WHQPOpPMAIHMIO 00 H3MEPEHHOM U PaCUYETHOM
3HAYEHUSX CKOPOCTH 3ByKa. Eciin pacu€THasi CKOpOCTh 3ByKa CHIIBHO OTJIMYAETCS OT M3MEPEHHOM, OyneT
BBIJIAHO TPEAYIPEKJACHHE O HEOOXOJMMOCTH TIPOBEPHUTH COCTAaB Ta3a, a COCTOSHHE pacxojoMepa
mensercs Ha "BHUMAHUE".

IIpumevanne - Bo3aMOXXHOCTb BBIUHUCIUTH CKOPOCTh 3BYKa 3aBUCUT OT BHIOPAHHOT'O B pacxoaoMepe
MeTojla pacuéTa CBOMCTB I'a30BOM CMECH.

[Tanens "IlnoTHOCTH Ta3za" oroOpaxkaer MHPOpPMAHMIO 00 W3MEPECHHOM W PAcCYETHOM 3HAYCHHSIX
IUIOTHOCTH Ta3a. PacdeTHasi TUIOTHOCTD Ta3a MpU pabOYMX U CTAHAAPTHBIX YCIOBUAX 3aJ1aeTCsl TaOIuIei
cocraBa ra3a W BBIOpaHHBIM METOJIOM pacyeTa IMapaMeTpoB COCTaBa rasa. V3MepeHHas IUIOTHOCTH
OTIpEIeNIICTCS TI0 M3MEPCHHOM CKOPOCTH 3Byka B rasze. Eciin pacy€THas IJIOTHOCTh Ta3a OTJIMYAeTCs
OT U3MEPEHHOH, OyIIeT BBIAAHO MPEAYNPEKICHUE O HEOOXOJMMOCTH MPOBEPHUTH COCTAB Ta3a, a COCTOSHUE
pacxomomepa Mensercss Ha "BHUMAHUE". Eciau koadduimeHT c:kxuMaeMoCTH Ta3a onpeieisieTcss Ha
OCHOBE TalOJHIIBI COCTaBa ras3a, TO 3HAUYEHHE pPACYETHOW IUIOTHOCTH Ta3a Ha O@ «/lmarnoctuka»
BBIJICTISIETCS MTOTYKUPHBIM IIPUPTOM.

) no Tabnuue cocTaea rasa
MO M3MEPEHHON CKOPOCTM 3BYKa

aBTOMaTUYeCcKui BuIbop

Ilpumeyanue - [lo yMonmuaHHIO B HAacTpOMKax JIMAarHOCTUKM Ha BKiIajake «llnoTtHocTh Taza»
JIOJDKHBI OBITh aKTUBUPOBAHbI HACTPOWKM pacyeTa IJIOTHOCTU MO OMHApHBIM CMECSM, €CIIU TeKyllas
ra3oBas cpezia B TpyOOIIpOBOJE - HE IPUPOIHBIN Ias3.

BuHapHble cmecH
] CO:=+N: (Yrnekucnbiit ras + A3or)

¥ CHa+N: (MeTaH + A30T)

¥ CHa+CO: (MeTaH + Yrnekucrbiii ras)

[Tanens "Cocrosinue npubopa” orodpaxkaeT HHPOPMAITUIO O TEMIIEpaType MHUKPOKOHTPOJIIEPA, €TO
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HanpsHKEHUH NMUTaHWS, YPOBHE 3apsaaa 0arapen (aBTOHOMHOE UCTIOJIHEHHE).

B HwkHEW uacTtu sKpaHa orToOpaxkaroTcs (uarm TpeBOr W OOIMMKA pe3yiabTar IUarHOCTHKH
pacxongomepa: "HOPMA", "BHUMAHUE", "HEMCITPABEH" (PucyHnoxk 2.66).

Pucynoxk 2.66 — O0umii pe3yabTaT IMarHOCTUKH

Jiist mogpoOHOTO IPOCMOTpa Pe3ylIbTaTOB JUATHOCTUKU PacXoloMepa HEOOXOIMMO HaXaTh JIEBOU
KHOIKOW MBI Ha OO0JACTh HAIIHMCH C PE3yJIbTaTOM JUArHOCTUKH (kEnTas 0o0NacTb € TEKCTOM
"BHUMAHUE"). B pesynerate mnosiButcs D@ "Pe3ynpraTbl JHArHOCTHKH YIBTPa3ByKOBOTO
pacxonomepa-cuérunka raza” (Pucynok 2.67).

PesynbTaTel AMArHOCTMKN YISTPASEYKCEOTC PACKooMepa-cHETHMKE rasa - @

KaHanel WaMepeHWA CKOpPOCTW NOTOKE CocToAHwe ycTponcTEa

OTKNOHEHWE CROpPOCTH 2BYKS AKTWBHBLIZ TPeBOrM OTCYTCTEYHT

KoathdrUMeHT youneHua Temnepatypa MK

OTHOWeHWe curHan/wym HanprxeHwe nutaHna MK

Bce nyun akTMBHE OcTaTtouHein 3apag batapen

Kon-eo HeQOCTOBEDHLIX M3MEDEeHHI HanprxeHne Ha BaTapee NMTaHWA

PaboTocnocobHocTe M3Y

3a rpAIHEHHWE OaTHHMKOB

RRRLLRKXS

'CKGPDCTI:- 3BYKaO W COCTaE raza BrlumcneHne Kox OOCTYNMHO

CeoicTBa NOTOKA KaHanel W3MepeHUA O8EN. M TEMNEepaTypel

MNpodune HNatunk gaeneHms ‘
CummeTplA Hatunk TeMmnepaTypbl ‘
JaBUXpEHHUE TeMmnepaTypa cpent Q;?
PaeHOMepHOCTE NOTOKA OaeneHwe cpegbl Q,’?

BHE'-IEHHE CICCIIPDCTH nmoToKa
Pesynktart
OWarHoCTWKK

RRLRIRRR  RR1LR%1%%x

|| ObwéMHbIi pacxoq

Qy Hopma _b BHumaHue ﬂ Aeapua

@ sBkn | OTKIT & CBOW

‘ 5¢ 3aKpbiTh ‘

Pucynok 2.67 — IlogpoGHbIe pe3yabTaTbl AUATHOCTHKHU

Ecnn Bosnmkaer curnan mnpenynpexaenus "BHUMAHUE" nns mapamerpoB "Ilpodwums",
"Cummerpus", "3aBuxpenue", To ciaenyeT IpoBEPUTh MPABUIBHOCTh MOHTaXa pacxonomepa Ha ITYUT.

Ecnmu Bosnukaer curnan aBapum "HEHOPMA", To cnegyeT mpoBepuTh MPaBUIBLHOCTH PaOOTHI
pacxonomepa.
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OyHKIMH camonuaraoctuku Tabmuia 2.6.

Tabauna 2.6 — @yHKIUH JTMATHOCTHKH pacxoaoMepa

Tapamerp Tloporosoe Coobuienne | T
SHAYCHHUC npeaynpexIeHus
CooO1ieHre BBIIAETCs, €CJIN TeKyIasi U3MEpPEHHasi CKOPOCTh 3BYKa
Curnan Ha JIyde OTIIMYAeTCs OT YCPEIHEHHOTO 3HA4YEeHHUs, PaCCUUTAHHOTO
1,5% NpeAyNnpexIeHus | Il BcexX Jiyded OoJjiee 4eM Ha 3aJaHHOE IOpPOroBOE 3HAYEHHUE.
C "BHUMAHUWE" | Cxayxur nans TOKa3aHUS, WU3MEpPAETCs JH Ha Jiyde KOPPEKTHOE
Kopocth BpEMsI IPOXOKACHHS.
3ByKa CooO1meHne BBIIAETCS, €CIIN TEKyIast H3MEPEHHAask CKOPOCTh 3BYKa
50 CurHan aBapuu | Ha Jyde OTIMYAETCA OT YCPEOHEHHOTO 3HAYCHHS, PACCUUTAHHOTO
"HEHOPMA" JUTS BCeX JTydeit OoJiee 4eM Ha 3a/JaHHOE TIOPOTOBOE 3HAUCHHE
Jly4 OTKIIIOYaeTCsl ¥ HE BIMSIET HA PE3YyJIbTaT U3MEPEHUM.
OTOT CUTHaN TPEBOTM aKTHBUPYETCSI €CIIM COOTHOIICHHE CHIHAI-
CoortHolleHne 15 15 Curnain aBapuu | IIYM CTAHOBHTHCS CIIUIIKOM MajbIM. BO3MOKHbBIE NPUUUHBIL:
CUTHAJI-IIIYM "HEHOPMA" - ITyMOBBIE TIOMEXH;
- HeuclnpaBHble Y3 mpueMo-NepenaTyiKH.
CurHan  mpenynpexaeHWs — BBIIAETCS,  €CIM  JOCTHIHYT
Uiexe Curnan MaKCHUMaJIBHBIH ~ KO(QQHUIUEHT ycwieHus cucreMsl  APY.
_ npeaynpexaeHus | Bo3moxxHble TPUYKHBL
APY =0 " "
BHUMAHUE - IaBJICHUE B TPYOOTPOBOJIE MEHbIIIE aTMOC(HEPHOTO;
VYcunenue - 3arpsi3HEeHUE Y3 JaTYUKOB.
CHTHaJa CurHan  mpeoynpeXOeHUs — BBIIAETCS,  €CIM  JOCTHTHYT
UHexe Curnan MUHUMAJIbHBIA KO3 duImeHT  ycuwineHuss  cucteMel  APVY.
~ npeaynpexacHus | Bo3mMo)xHbIe IPUYMHBL:
APY =119 " "
BHUMAHUE - JaBJICHHE Ta3a B TPyOOIPOBOJAE TPEBHIMIACT MaKCHMAallbHOE
pabouee.
0,5-0,75 Curnan Coo0mieHre BBIJACTCS, €CIH 3HAUYCHHEC OTHOIICHHE CyMMBI
MPEAYNPEXICHNUS | CKOPOCTEH BHYTPEHHHX Jydeil K CyMMe CKOPOCTEH BHEIIHUX JIyder
1,25-1,75 "BHUMAHUWE" | HaxomuTtcs B AMana3oHe, YKa3aHHBIX B TaOIHIIE.
CoobmieHre BBIJACTCS, €CIM 3HAUYE€HHE OTHOLICHHE CYMMBI
Tpodus CKOPOCTEH BHYTPEHHHUX JIy4el K CyMME CKOPOCTEH BHEUTHUX JIydei
0-0,5 HAXOJHUTCS B JMalla30HEe, YKa3aHHBIX B TAOJIHIIC.
Curnan asapuy Bo3MoKHBIE IPUYUHBL:
"HEHOPMA" . ) .
1,75-2 - MaJIplid TUana3oH CKOPOCTeH;
- Hec(hOpMHUPOBAHHBIH TOTOK (MECTHBIC CONPOTHBICHHUS IMOTOKY
ras3a, HeBepHOE NU3MEPCHHE CKOPOCTH OTOKA);
0,5-0,75 Curnan Coo0mieHre BBIJACTCS, €CIH 3HAUYCHHE OTHOIICHWE CYMMBI
MPEAYNPEXICHUsI | CKOPOCTEH BEPXHMX JIyded K CyMMe CKOpOCTEl HIDKHUX JIydel
1,25-1,5 "BHUMAHUWE" | maxomuTcs B AMana3oHe, YKa3aHHBIX B TaOJwHIIe.
CooOmmeHne BbIAeTCsl, €cOM 3HAYEHHE OTHOIICHHWE CYyMMBI
CKOPOCTEHl BEpXHHUX Jy4yell K CyMMeE CKOpOCTE€H HWXHHUX Jydei
Cummerpust 0-0.5 HaXOJUTCS B AMAIa30HE, YKa3aHHBIX B TAOJIHIIE.
' Curnan aBapuu | Bo3MO)KHBIE IPUYHHBEL:
152 "HEHOPMA" - MaJIblii IMana3oH CKOPOCTEil;

' - Hec(OPMHUPOBAHHBIA IMOTOK (MECTHBIE COMPOTUBICHUS MOTOKY
rasa, HEBEpHOE W3MEpPEHHE CKOpPOCTH II0TOKa, HapylieHa
koHCTpyKIws [TYUT);

0,5-0,75 Curnan CooO0I1ieHre  BBIJACTCS, €CIM 3HAYCHHE OTHOIICHHE CYMMBI
IPEeNYIPEXKACHUS | CKOPOCTEH HEUYETHBIX Jydyell K CyMME€ CKOPOCTEH YETHBIX Jydeil
1,5-1,75 "BHUMAHUWE" | maxomuTcs B AMana3oHe, YKa3aHHBIX B TaOJwHIIe.

CooOmmeHne BbIIAeTCs, €CIM 3HAYEHHE OTHOIICHHWE CYyMMBI
3asuxpenie CKOPOCTEIl HEYETHBIX Jy4yed K CyMME€ CKOPOCTEH YeTHBIX Jiyue
0-0,5 HAXOJUTCS B JMAIla30HE, YKa3aHHBIX B TaOJIHIIE.

Curka asapuy Bo3MoxHBIE TPUYHHBL:
"HEHOPMA" . ) .
1,75-2 - MaJiplii [Uana3oH CKOPOCTeH;

- Hec(OPMHUPOBAHHBIA IMOTOK (MECTHBIE CONPOTUBICHUS MOTOKY
ra3a, HeBepHOE H3MEpPEHHE CKOPOCTH ITOTOKA);
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2.12 IKCILUTyaTalUsl Pacxoi0Mepa B COCTaBe CUCTEMbI TeJleMeTPHHU

2.12.1 OOmwue cBeneHus

Nmeercst BOBMOXKHOCTh OpraHM3aIluu yaajdeHHOW cBs3u pacxomomepa ¢ ACKVYIT mmbo apyroi
CUCTeMO cOopa AaHHBIX. B camMoM mpocToMm ciiydae BO3MOXHO Hcmoib3oBanue mtarHoro 110 AIIK
«Jlouten» u kiaueHtckoro mnpwiokenus «Turbo-Don» mis ynameHHO# CBsi3M ¢ 0a30i  JTaHHBIX
ra30IoCTaBJIsIoOIIeH opranu3aiueit pacxogomepom (mocpeactsom Berpoernoro mogema NB-10T (GPRS)

wiu yepe3 MurepHer).

CrpykTypHas cxema coefaunenus mo kanany NB-10T (Pucynok 2.68):

Cets onepaTopa T3

NB-IOT

Pacxogomepur UFG-H [NonezoBaTenkckoe
CO BCTPOEHHEIM MPHIOHEHHe
mozemoM NB-IOT

Cepsep
TeaeMeTpHH

Pucynok 2.68 — CtpykTypHasi cxema coeinHeHus o kaHaiay NB-10T

IMpumeuanue: [ns opranmsammu cBsizu depe3 moaeM NB-1OT mpu 3akaze HEoOXoauMo ykaszarb
oreparopa CBs3H.

ITonp30BaTenbCKOE NPUIIOKEHHE !

15:59 onll LTE B 08:34 ol LTE EB) 09:14 il LTE €D 0914 il LTE €D

Mowu cyeta + (s N ApXWB NoKasaHui - 0 ApXMB NOKasaHWin - 0 ApXWB NoKasaHui

CueTunk CyeTumK CuyeTunk

CyeTunkm
Ne 380002 e 380002 Ne 380002

OcHOBHOR

0.00M*  10730.00m°

6 10 730.00 m3

Ha
10730.0013

MIL24 26331387 10 730.00 M7

CueTunK B He pado:

1011.24  2399.808m°  10467.00m°

NoGaBuTe cHeTYHK

I'maBHBI 3KkpaH ApXHUB ITOKa3aHUN I'paduxk I'padpuk o0beM
HAaKOIUICHHBIN CTaHJapTHBIN
o0beM

B mpuinokeHrnr BO3MOXXHO CUMTATh MOTPEOICHHBIM 00BEM Ta3a, a Takke HHPOPMAIIMIO O TEKYIIEeM
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COCTOSIHMM cueTurka (Hanmuuue u orcyrcreue HC).

B MOOWIBHOM NpPUIOKEHWH TIPEICTAaBICHA BO3MOXKHOCTH CUUTHIBAHHE CYTOYHBIX ApPXHUBOB M
rpaduKoB NOTPEOICHHS 10 HAKOIUIEHHOMY U CYTOYHOMY 00BbeMy

2.12.2 Hacrpoiika pacxogoMepa JJIsl CBSI3U C CEPBEPOM TEIEMETPUHU

Hacrpoiika pacxomomepa aJig CBSI3U C CEPBEPOM TelleMeTpuu BoinosHsieTcs pu nomoinu 11K u T10
"Viewer". Jlins sTtoro HeoOXoauMO MOAKIOYHMTH pacxomomep Kk IIK, samycruts IO "Viewer",
HOAKIIOYUTH PHOOP "pacxogomep-cuerunk raza 'UFG' (OB)" (m: 2.7), BeiOpars Briaaky "[lapamerpsr” u
tam Tpynny "Beixombl Ha cBs3p". B 3ToM rpymme BbIOparth moarpymnmy "HacTpoidku monkitodeHus "
(Pucynok 2.69).

[Ipu ucnonp3oBanuu kaHana cBsizm GPRS HeoOxomumo 3amonHuTh mois "Todka goctyna mis
GPRS", "Jlorun s touku poctyna" u "[laponms mis Touku moctymna'. JlaHHBIE CBEIEHUS MOXKHO
MOJIYYUTh OT IOCTABIIUKA YCIIYTH BEIOpaHHOU coToBOM cBsizu NB-10T .

[Tpu ucnonp3zoBanuu ucxoxpsmero GPRS coeaunenus HeoOxomumo 3amonuHuth moins "IP ampec
cepepa ocHoBHOU", "IP mopt ocnoBHoit", "IP aapec pezepsusiii", "IP mopT pesepBHBIN" — 3TO aapeca
cepBepa, K KOTOpoMy OyAeT MPOUCXOIUTh MOIKIIOUEHHE.

O6H_[I/IMI/I mapamMeTpamMu 1Jis1 BCCX COCJIMHEHUH SIBISIOTCS:

— '"Taitmayt coeauHeHus" — 3adaeT BpeMs B MHUHYTaX, 10 HCTEYCHUIO KOTOPOTO CBSI3b OyaeT
pa3opBaHa, eclii OT CepBepa He MOCTyNaeT HUKaKoi NHPOPMAIIUU WK HET COSAMHEHUS;

— "KonuuecTBO MOBTOPOB BBIXOJAa Ha CBS3b NIpU OMUOKe" — 3aJaeT KOJUYECTBO IOMBITOK
COEIMHEHUS, B ClIyyae MpoOJIeM CO CBA3bIO, €CIIU CEPBEP HE MOATBEPAMII IPUEM JaHHbIX;

— "Ilay3a mocye nepBoil MOMBITKU MOAKIIOYEHHUS B CIydae OMIMOKU" — 3aaeT BpeMsl Mmay3bl, KOTOPOE
Oyznet 1o0aBIeHO MOCIe IEPBOro HEYJAYHOTO CeaHca CBS3H,

— "llay3a Mexay MOCIEQYIOIUMU TONBITKAMH TMOJIKIIOYEHHS" — 3aJaeT BpeMs May3bl MEXIy
MONBITKAMH TIOCJI€ BTOPOM U MOCIEAYIOIIMMH MOMBITKAMHU BBIX0J1a HA CBA3b.

HacTpoiikin MOAKNIoYEHMA (NapaMeTpos: 22; ucn. aapeca 0x4000-0x40AF)

Tun Texyues En
HauMeHoBa e napameTpa DOoctyn L =
BamksX sHauenve wam

04000 String (A | RW
0x4014  TloruH AnA TouKA AOCTYNE String (A..  RW
0x401E | TMaponk gns Touxm goctyna String (A | RW
0%4028 |IP afpec cepsepa OCHOBHON Ipv4 RW | 193.105.37.142
0x402A |IP nopT 0CHOBHO# Uint16 RW 5602
0x402B | IP apec pesepeHuiii 1pV4 RW | 193.105.37.142
0x402D |IP nopr pesepensiii Uint16 RW 5602
0x402E | Tenedon ans CSD OCHOBHON (8 MEXAYHAPOAHOM (opHaTe) String (A | RW
0x4038 | Tenetbon an CSD pesepaHbiii (8 MEXAYHAPOAHOM (opaTe) String (A | RW
0%4042 | Mopr exoasiwero TCP/IP coeauHems Uint16 RW 7453
0x4043 | TaMayT CORAMHEHHA, MK Uint16 RW 2
0x4044 | Kon-B0 NOBTOPOR BLIXOAG Ha C8A3S B ciyuae owmEKN Ulnt16 RW 3

0%4045 | TMaysa AOCAE MEPBOR NONLITKY NOAKTINEHIA B CTYHAE OLMBKM, MUK Uint16 RW

ololelo oo eolan

0x4046 | Mayaa mexay NORLITKEMM MO} B cnyuse ownGKH, MK Uint16 RW
0x4047 |Pezepe 1 Uint16 RW
0x4048 |Peseps 2 Ulnt16 RW
0%4049 |Peseps 3 Uint16 RW
0x404A | Peseps 4 Uint16 RW
0x404B |Peaeps 5 uint16 RW
0x404C | Peaeps 6 Uint16 RW
0x404D |Peseps 7 Ulnt16 RW
0x40A0 | BbiBOp AMaNa3oHos String (A | RW

o

Pucynok 2.69 — HacTpoiikun nogk/ioueHus

2.12.3 Pacnucanus BbIX0a HA CBI3b

[TockonbKy MOCTOSSHHOE HAXOXJIEHHE pacxojoMepa Ha CBA3M (OHJIAH) MOXET OBITh COMPSKEHO C
001bIIMMH (PUHAHCOBBIMHU 3aTparaMy WM YBEIMYMBAET SHEPronorpediaeHre (0COOEHHO aKTyalabHO IS
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ABTOHOMHOTIO I/ICHOJIHGHI/ISI), a TAKKC YBCIMYHUBACT HAIrpy3Ky Ha CCPBCP, TO HUMCCTCA BO3MOKHOCTDH
HACTPOWKK pabOThI MoJieMa B ONpENEJICHHOE BpPEMs C ONpPENeIeHHON MEePHOAUYHOCTHIO. JIJis 3TOTO B
HaCTpOﬁKaX pacxoaomMepa UMECTCA TpU HC3aBUCHUMBIX paClIMCaHUA JIS1 BXOOAIIUX HO,Z[KJIIO‘ICHI/Iﬁ H TpU
HE3aBHCHUMBIX PACIUCAHUM Ul UCXOASIIUX COCTUHEHHH, a TaKkke BO3MOXHOCTb BBIXOAA Ha CBS3b MpU
HACTYIUICHUH OTPEICIICHHBIX COOBITUM.

—"BbIX0J1 Ha CBSA3b OTKJIIOYEH" — paclucaHue OTKIIIOYEHO;

[Tapametp "Bpems oxugaHus OIKIIIOUEHUA" 3a1a€T BpeMsl, B TEYCHHE KOTOPOTO pacxoioMep OyaeT
OKUJIaTh BXOJSIINE COSAMHEHUS, a mapaMeTp "Pexxum oxuganus" 3a1aeT Ha4aIbHOE BpEeMsI OKHIaHHUS.

2.12.3.1 Pacrmmcanue BbIXO1a Ha CBA3b

Crienuduka ucxonamux pacnucanuii no kanany GPRS, kpome HHUITMMPOBAHUS CBSA3U CO CTOPOHBI
pacxomoMepa, COCTOUT Takke B (JOPMUPOBAHMHU M OTIIPABKE HAYAJIBHOIO IAaKeTa JAHHBIX Cpa3y IMOCie
NOAKIIIOUEHUsI K cepBepy TeneMerpun. CepBep TelNeMETpUH NpPU 3TOM JOIDKEH YMETh NPUHHMATh
HavyaJbHBIH TAKeT M packoaupoBarh uH(popmanuio u3 Hero. CoCTaB NEpPBOHAYAIBHOIO ITaKeTa
HACTpaMBaeTCsl IMapaMmeTrpaMu pacxojomepa. [Ipm 3TOM B 3aBHCMMOCTH OT HACTPOCK HCXOISIINX
pacnucaHuii MOXKHO JOOMBAaThCsl OOMEHa IJaHHBIMU C PacxoJoMepa, ONTUMAJIBHOTO I10 3aTpaTaM SHepruu
U CTOMMOCTH CBSI3U, TaK KaK CYIIECTBEHHBIM MPEUMYIIECTBOM OTIPAaBKH HAYaJHHOTO IMAaKeTa SBISCTCA
3HAUUTEIBHOE YCKOPEHHE YTCHHS OONBIINX 00BEMOB TAaHHBIX U3 PacXoioMepa.

Pacnncanne eeixoga Ha ceAze #1 (napameTtpoe: 14; ucn. agpeca ed070-(et07F)

HaumeHoeaHwe napameTpa Twn Hoctyn Tekywee sHaYeHUe
OEHHEX
O=4070 BP20 _Co._.. RwW Brixon Ha cBAzk. exegHesHo B 08-45
(%4072 |Cnocob esxoga Ha cBA3b E_Ulnt16 RwW GPRS
x4073 MNepepaeaemMele rpynnsl GAHHBX F_Ulnt32 RW g
04075 |Kon-Bo cyToK, 38 KOTOpEIE NEpegaeTcH Ulnt16 RwW
Ox4076 Kon-eo zanwcel Yacoeoro apxvea ana Ulnt16 RwW
04077 |Kon-eo zanucei Cytoudoro apxwea gna | Ulnt16 Rw

Pucynok 2.70 — Mcxoasiuiee pacnucanue
[Tapametrp "IloBTOp BBIXOIA Ha CBA3B" 3a7aeT BpPeMs BBIXOJA pacxoioMepa Ha CBSI3b U MOXKET
MPUHUMATH CJICYIOIINE 3HAYCHHUS:
— "OtxkmroueH" — paciucaHue OTKJIIOUYEHO;
—  "Kaxzplif yac" — BBIXOJI Ha CBA3b B OMPEICTCHHYIO MUHYTY Ka)KJI0TO Yaca,
— "EsxemHeBHO" — BBIXOJI HA CBSI3b KaXK/IbIN JICHB B ONPEJIEICHHOE BpeMS,;

— "llo musiM Hemenu" — BBIXOJ Ha CBSI3b B OIPEACIICHHOE BpPEMsl OMPENETICHHBIX JHEW Heaenu
(Hampumep, TOHEENbHUK U NATHUIA B 17:35);

"EsxxemecsuHO" — BBIXOJ Ha CBSA3b B OIpPENICJICHHBIN JIEHh B OMpPE/EICHHOE BpeMs (Hampumep,
KakJ10€ nepBoe yuciio mecsma B 8:00);

"Yepe3 mpOMEKYTOK BpeMeHH' — TO03BOJISET 3a/aTh 000N WHTEpBal BbIXOJAa Ha CBS3b C
JMCKPETHOCTHIO | MUHYyTa (MHTEpBa HAYMHACT OTCUUTHIBATHCS MTOCTIE BKIFOUCHHS PACX0I0MEPA).

[Tapamerp "Cnoco0 BbIXxoja Ha CBSI3b" 3aJaeT KaHaJ Iepeladyd JAHHBIX M MOXET NpPUHUMATh
CJIEAYIOIINE 3HAYCHUS:
"GPRS" — nepenaua nannbix mo kanany GPRS;

— "CSD" — nepenaua gaHHbIX TOJNBKO 1Mo kaHaiy CSD.

CocraB HaYaJILHOTO MaKeTa JaHHBIX MOXHO HACTPOUTH C MOMOIIBIO CICAYIOINUX MTapaMETPOB:

— "IlepemaBaemble Tpynmbl JAaHHBIX' — 3aJaeT TPyNIbl I INEpeAadyd INpU  MOAKIOYEHUU
(Pucynok 2.72);

"Kom-Bo cyTOK, 32 KOTOpOE MepeIaeTcss apXuB COOBITUI' — 3aaeT KOIMYECTBO CYTOK, HAUMHAS
C TEKYIIHX, 32 KOTOpoe OyneT chopMUpOBaH U TIEpeiaH apXUB COOBITHH;
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— "Kon-Bo 3ammceidl vacoBoro apxuBa' — 3a/laeT KOJUYECTBO YACOBBIX 3alKCeil, HauyWHasg C
TEKyIIero Yaca, KOTOpble OyAyT IepelaHbl MPH NOIKIIOYEHHH, €CIIM COOTBETCTBYIOLIAs OIMIIMS
BKJIIOUECHA,

"Kon-Bo 3ammceld CyTro4HOro apxmpa' — 3a7aeT KOJMYECTBO CYTOYHBIX 3alKCEd, HAUMHas C
TEeKYyIIUX CYTOK, KOTOpbhle OyayT mepedaHbl MpH MOAKIOYEHHH, €CJIM COOTBETCTBYIOIIAs OIIIUS
BKJIIOUECHA,

Mamerenne sHaueHnA L]

I epefjaeaceMble rpyNnel OaHHBEX

BuifpaTk Boe | | OTMEHWTE BCE MokasaTe HOMep BuTa

¥ Tekywmre sHadeHWA
HacTpoikm npubopa
HacTpoikn BeiX0da Ha CEASb
HNononHuTensHeIE JaHHBIE (OWArHOCTUKES )
CocTtas raza
Apxve cobeImri
Yacoeol apxve
CyTOYHLIR apxMe
MecAYHBIR apxve
MHTepBansHLIA apxve

COTtmeHa ‘ ‘ JanucaTk ‘ ‘ JanucaTe Nnozxe

Pucynok 2.71 — Tunsl nepeaaBaeMbIX JaHHBIX

2.12.3.2 Brixoa Ha CBA3b 110 COOBITUAM

Kak u B ciyyae mpenplIyliero MyHKTa JaHHBIA BUJ pAaclUCaHUs IMPEIHA3HAYEH JUIsl HACTPOUKHU
ucxopsuero coeauHeHus. OCHOBHOE Ha3Ha4YeHUE — 3TO Iepesa OlepaTUBHON MH(pOpPMALUU Ha cepBep O
HACTYIUICHHH (MCUE3HOBEHMH) OIPEICNICHHBIX COOBITUH WJIM HEINTAaTHBIX CUTyalluid, Ha pUCYHKe 2.72
IIPEJICTABIICHBI TApAMETPHI 111 HACTPOMKHU PacluCaHusl.

Brixog Ha ceAzk No cobeiTuAM (napametpoe: 13; ucn. agpeca Ox4060-0x406F)

HawmeHoeaHne napameTpa ﬂ;":;lx Ooctyn ;E::{;ﬁee

b Ox4060 Macka akTueHbX HC, MHNLWWPYHLWWY BBIXOL HE CBASL F_Ulnt32 RW (el
4062 Macka aKTMBHEIX TPEBOM, MHMLKMWPYIOLWWX BRX04 HE CBAZb F_Ulnt32 Rw O
(%4064 |Cnocob ebixoga Ha CBASL E_Ulnt16 RW GPRS
0x4065 lNepepapaemble rpynnbl JaHHBIX F_Ulnt32 RwW OxFF
x4067 Kon-Bo CYyTOK, 38 KOTOpbIE NepeaaéTcA apxme CobeiTuii Ulnt16 RW
0x4068 Kon-eo zanvcel Yacoeoro apxvea ana nepegadn Ulnt16 RwW
x4069 | Kon-eo 2anuced CyToOUHOro apxvea AnA nepegadu Ulnt16 RwW

Pucynok 2.72 — HacTpoiiku cBSI3H 110 COOBITHSIM

ITapamerp "Macka aktuBHbIXx HC" mpenHasHadeHa 11 HACTPOWKHM CIMCKA HEIUTAaTHBIX CHUTYallHi,
WHULUHAPYIOIMIUX HMCXOIAIIEE COCAVHEHUE C CEPBEPOM. YCTAaHOBKA IajlOYKM HAIPOTUB OIPEACIIEHHOIO
koga HC mpuBomuT K TOMy, 4TO pacxonoMep OyneT BBIXOAUTH HA CBA3b NPHU KaXKJI0M MOSBICHUU WIH
ucue3HoBeHnu coorsercTByromero kona HC. Ilpu onHoBpeMenHOM nosiBneHun Heckoiabkux HC — Beixox
Ha CBsI3b OyJeT MPOUCXOIUTH TOIBKO OJMH pa3s.

[Tapamerp "Macka aKTUBHBIX TPEBOI" aHAJOIMYHO IPEABIIYLIEMY IapaMeTpy NpelHa3Ha4eH Ui
HACTPOMKHU CIUCKA COOBITUN, MHULIMUPYIOLIUX UCXOJAIIEE COSIMHEHUE C CEPBEPOM.

[Tapametpsr "Crioco6 Bbixona Ha cBs3b', "[lepenaBaembie rpynmsl faHHbIX", "Kon-Bo cyTok apxuBa
coObITuii", "Kon-Bo 3amuceit yacoBoro apxuBa" u "Komn-Bo 3amuceil cyTodHOro apxuBa" MOJHOCTBIO
UJCHTUYHBI OTHOMMEHHBIM mapameTpam 1. 2.12.3.1.
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2.12.3.3 TIpumep HACTPOIKHU pacircaHuit

[Tapametp "IloBTOp BBIXONA Ha CBs3h'": pexkum "llo gasm Hemenu", mHu cBsizu "lloHenenbHUK" U
"Ilatauna", Bpems Hawana cBs3u 9:00 (Pucynok 2.73). 3arem crnenyer Haxarb "3ammcars', B
MTOSIBUBIIIEMCSI OKHE BBECTH MapoJib U HaxkaTh KHONKY OK.

Bexog Ha cBAsL MNo oHAM Heoenwn

NeHs HeaenK

MoHeaensHUK
[] Brophuk [eHs mecAua
[] Cpena

[ Yeteepr Yackl

L] Cy66oTa MuHYTEI
[ Bockpecenee

JanMcaTe Nosxe

Pucynok 2.73 — PeskuM BbIX0/1a HA CBSA3b LISl HCXO/AsALIEro pacnucanus Nel
[Tapametp "Cnoco0 Bbixona Ha cBsi3b": BbIOparh BapuaHnt "GPRS".

[Tapamerp "IlepemaBaemble TpyMIbl JaHHBIX"' HACTPAaWBACTCS CIEAYIONIMM O0pa3oM: KpoMe
"JacoBoil apxuB" kenarenbHO BbIOMparh rpynnbl "Texkymue 3Hauenus", "Hactpoiiku mnpubopa',
"Hactpoliku Bbixoma Ha cBsa3p" u "CocraB rasza", 4ToObl MMETh NPEACTABICHHE O MIHOBEHHBIX
napamerpax pacxojoMepa Ha MOMEHT MOCIIEIHEro 1o BpeMeHH ceanca cBsi3u (Pucynok 2.74).

[Tapamerp "KommuectBo 3ammceidt YacoBoro apxuBa Uit mnepepauu”: 3aaarhk 3Hadenuwe 100
(96 yacoBbIx 3anucelt + "3anac" 4 3amnKcy Ha ciy4aid, €CIIU EepBbIE MONBITKU CBSI3U ObUTH HEYTAUHBIMU).

OcranbHbIe mapaMETpbl JOITYCKACTCA HC USMCHSATD.

MNepepaeaemele TPYNNLl AGHHLIX

[] MokazaTe HoMep GBuTa

TekyuMe 3HaYeHNA

HacTpoiikv npubopa

HacTporkW BeiXxOOa Ha CBA3b

[ ] dononHuTensHble gaHHbE (QUarHocTika)

CocTae rasa

] Apxve coBeTWii

[] CyTouHsli apxue

1 MecAYHEIi apxue

[ MHTepeankHLIR apxre

OTMeHa 3anucaTb 3anvcaTe Nosxe

Pucynok 2.74 — Ilpumep 3a1aHusi Tpynn nepeaaBaemMbiX JaHHbIX pacnucanus Nel

B urore HacTpoiiku ucxomsamniero pacrucanus Nel OynyT BBIIISAACTh, KaK Ha pucyHKe PucyHok 2.75,
Y HAa 3TOM KOH(UTYPUPOBAHUE UCXOAIIETO pactrcanus Nel ciemyer 3aBepIlnTh.

92 OOO HIIO "TypOyaentHocts — IOH"



PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

Pacnicanve Bbxona Ha cBAse H1 [mapameTpoe: 14; uen. appeca (ed070-Ded 07F)

HazeaHue Twn gaHHex | Joctyn Tekywes sHaveHWe
Ded D70 MoBTop BbXOOA HA CBASE BP20_Conn RwW Brooog Ha ceAse: no aHAmM Heaenn 1,58 09y, 00 mun.
Ded D72 Crocof Bbxoga Ha CBASE E_Ulnt16 RwW GPRS
Ded073 [NepegasaeMele rpyNnel GaHHED F_Ulnt32 RwW (b7
Ded075 Kon-so cyToK, 538 KOTOpEIE NepeaaéTcA apae Cobbimai Ulnt16 RwW a
L4076 Kon-eo sanucel Yacoeoro amaiEa ANA Nepeaaqu Ulint16 RwW 100
Ded 77 Kon-eo sanucel CyTouHoro apeiEa ANA Nepenaun Ulnt 16 Rw 3
4078 Kon-eo samuceld MecpuHoro amaiEa ANA Nepeaaq9 Ulrt 16 Rw Jannce sHaueHWA "2’ BeINONHEHa
4079 Kon-eo sanucel MiHTepeaneHoro amaiga ANA NepenayW Ulrt 16 Rw Jannce sHaueHA 1’ BeINoNHeHa

PucyHok 2.75 — Pe3ysbTaT HacTpOiikH ncxoasiero pacnucanus Nel

Hcxonsimee pacnucanne Ne2 Kcronb3yeTcs sl IEpeauyd CYTOUHBIX apXMBOB M HacTpauBacTCs
CIIEYIOIUM 00pa3oM.

[Tapamerp "IloBTOp BBIXOAA Ha CBA3B'": ycTaHaBiuBaroTcsa pexum "Exemecsuno", B mose "JleHb
Mmecsua" neHb 1, Bpems Hauana cBszu 12:00, utoObl n36exarsh HanoxeHus: Ha pacnucanue Ne 1 (Pucynok
2.76). 3atem cienyeT Haxarh "3anucarp”, B IOSBUBLIEMCSI OKHE BBECTH I1apOJIb.

Brixog Ha cBA3L ExemecadHo

NeHs Hepenn

[ MorepensHnk
[ Brophnk et mecaua
[ Cpena

[ Yeteepr Yackl
O NatHuua
[ Cy66oTa MUHYTEI
[] BockpeceHee

JanucaTsk JanucaTe NO3xe

Pucynok 2.76 — Hacrpoiika pacnucanus Ne2
[Tapametp "Croco0 Brixona Ha cBs3b": BeIOpars Bapuant "GPRS".

[Tapametp "IlepenaBaemble rpymnmbl AaHHBIX": kpoMe "CyTOouHBIN apXuB" *KenaTeabHO BBIOMpATh
rpymmsl "Texymue 3Havenns”, "Hactpoiiku npubopa", "Hactpoiiku Beixona Ha cBs3p" u "CocraB raza",
YTOObl MMETh MpPEJCTaBICHHE O MIHOBEHHBIX MapaMeTpax pacxoJoMepa Ha MOMEHT IOCIEIHEro Io
BpeMeHH ceaHca cBsi3u (Pucynok 2.77).
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MepepaeaeMele rPYNNLl AEHHLIX

[] MNokazaTe HoMep GuTa

Tekyme 3HEYEHNA

HacTpoiikv npubopa

HacTpolkwW BeIXOOE HE CEBA3L

[ ] DononHWTENBHBIE A8HHEIE [OMErHOCTUES)
CocTae raza

[ Apxve coBeTwii

[] Yacoeon apxwve

1 MecAuHkIi apxve

] MHTepeaneHkIi apxve

JanvcaTe JanvcaTe No3xe

Pucynoxk 2.77 — Ilpumep 3a1aHusi TpyNin nepejaBaeMbIX JaHHbIX pacnucanus Ne2

[Tapametrp "KommuectBo 3ammcedt CyTodyHoro apxuBa Uil Iepegadu': 3agaTh 3HaueHHe 35
(31 cyrounas 3anuch + "3anac" 4 3anMcH Ha CiTydail, €CIIU MePBbIC TOMBITKU CBA3U ObLIH HEYIauHBIMH).

OcranbHble apaMeTpbl UCXOAAIICTO paCIInCaHUA No2 JAOITYCKA€TCA HC UBMCHSTD.

B wurore Hactpoiiku ucxopsuiero pacrnucanus Ne2 Oyayr Beinsiaets (Pucynok 2.78). Ha stom
KOH(UT'YypUpOBaHHE UCXOASILIETo pacnucaHus Ne2 MOXKHO CUMTATh 3aBEPILECHHBIM.

Pacnucanwe Bbtona Ha cerse H2 [napametpos: 14; ucn. agpeca (k4080-T408F)

HazeaHue Tun ganHex | doctyn Tewywee sHaveHwe
e DE0 MoeTop BbMOOA HA CERSE BPZ0_Conn RW Broiog Ha cease: exemec., 1Touwscna s 12y, 00 vin.
edDB2 Cnocof Bexoga Ha CERSL E_Ulnt16 RW GPRS
4083 MNepenasasmele rpyMIngl SaHHEE F_Ulnt32 RW 57
DedDBS Kon-so cyTok, 3a KoTopele nepenaétch apxie Colbimai Uint16 RW 5
(ed 086 Kon-eo sanmceit Yacoeoro apeea anA nepenaun Uint16 RW 8
(ed088 Kon-eo sanmceid MecAyHoro apsMEa ANA NEpenauW Uint16 RW [
(ed 0BT Koneo sanuceil VHTEpBaNEHOrD MBS ANA NepeagqM Uint16 RW a

PucyHnok 2.78— Pe3yibTaT HACTPOIiKH HCXOASALIEIr0 pacnucanus Ne2
Hactpoiika pexuma oxuganus cBa3d no CSD: BemonHseTcs B Tpymme mapaMeTpoB
"Pacnucanue Bxoasmumx nonkmoueHuit". [Ipu Hactpoiike ykaspiBatotces (Pucynok 2.79):

— mapamerp "Ne 1. Pexxum okuMIaHUSI BXOJSIIETO MOAKIIOYEHHUA" YCTAaHABIMBAECTCS HA MOMEHT
Havayia oXumaHus B 3HadeHue "ExxenneBHo B 8:30".

— mapametp "Ne 1. Bpemst oxxuganus MOAKIIOUEHUS, MUH'" YCTaHABIIUBACTCS B 3HaUeHUE 15.
OcranbHble pacmucaHusl i PacCMaTpUBaeMOro MpHUMepa MOJKHBI OBbITh BBIKIIOUEHBI, HX

napameTpsl Tuna "No . BpeMmst oxujgaHus MOIKITIOYSHHS, MUH" TOMyCKaeTCsl HE M3MEHsTh. [lapameTpsl
"Pe3epB" He UMEIOT 3HAYEHUS 7151 pabOThI BXOAALINX PACIHCAHUH.

Pacricanne ExogAWLMV NogKnoyeHA (NapameTtpoe: &; uen. agpeca d04E-(405C)

HazeaHwe HocTyn Tekywes SHIYEHWE
(4 D4E N1, Pexvm oxmaaHvA ExOLALLErD NOKIIOYEHA RwW Bexon Ha ceAse: exenqesHo B 08 4. 30 muH,
Qe 050 M1, BpemA oxaaHKA NOOKMHOYEHMA, MAH RW 15
b (4054 Nz2. Pesym coxMAEHWA EXOLALLEND NOOKMOYEHWA RwW Beroa Ha CBASE OTKNKYEH
(ed 056 MNzZ. BpemA 03040aHMA NOQKMOYEHMA, MAH RW 10
(bedD5A Hz3. Pexaam oxnaHWA ExoQALLEND NOAKMIOYEHIMA R Brrog Ha cEASE oTKNHOUEH
e 06C Hz3. Bpema oxaqaaHKA NoAKMOYEHMA, MAH RW 10

Pucynok 2.79 — IIpumep HACTPOIKHU pacMCAHU 0KUIAHUS BXOASIIUX MOAKIIOYeHHIH
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Hacrpoiika pacnucanus BbIX0/1a Ha CBSA3b M0 TPEBOraM BBITIOIHIETCS CIEAYIOIUM 00pa3oM.

[Tapametp "Macka aktuBHbIX HC, HHUITMUPYIOMUX BBIXOJ Ha CBs3b: BhiOupaeM HC, kacaronuecs
TOJBKO 3HAYECHUN JaBJICHUS. B sTom CJIydyac 1pu Ipouux HC, HEC CBA3aHHBIX C JaBJICHHCM, BBIXOA Ha
cBs13b pomu3BoANTHCS He Oyner (Pucynok 2.80).

WMameHeHme 3Hauenwma [ = |

Macka akTueHbex HC, MHULWMMPYOLWWMY BEIXO HE CBA3L

[] MokasaTts HoMmep Buta

[JHC oT MMN: T > Tmax

CJHC oT MMN: T < Tmin

HC ot MN: P » Pmax

HC ot NMN: P < Pmin

[ HC ot MM: MNpraHak Hanuuua nHhopMauri B cTaTyce
[ HC ot MM: MNpeebiweHne ownbok ¥3

[J HC ot MM: 3arpAzHenve ¥3

[ HC ot MM: CBoii yneTpaseyka - HET HY OAHOMD Ny4a
[ HC ot MM: CBoi ALN

[JHC ot MMN: CBoi namatu

[] OBwwii Gut HC ot NN

[ HeT nutanua

[] HeT ceazwm ¢ MM

[] HC no pacxogy: Q > Qmax unu Qotc <= Q <= Qmin

[] HC no Temnepatype: T > Tmax unu T < Tmin

HC no pasneduwin: P = 1.1 * Pmax unn P < Pmin

[] HC no ckopocTtu 3Byka: Vs = Vs max unu Vs < Vs min
[ HC no ckopocTu notoka: Vp = Vp max unw Vp < Vp min
[ HC no pacuéty kosddUUWeHTa CKUMaEMOCTH

[ OBwwmit Gut HC

OTmeHa SanwcaTs 3anwcaTte Nosxe

Pucynoxk 2.80— Ilpumep HacTpoiiku macku akTuBHbIX HC

[Tapamerp "Macka akTHUBHBIX TPEBOT, MHHUIMHMPYIOLIMX BBIXOJ Ha CBA3b': BCE OUTHI COOBITUI
cOpOIIeHbI, TaK KaK [0 YCIOBUSAM IpUMepa HET HEOOXOMMOCTH CBSI3bIBAThCS C CEPBEPOM.

[Tapametp "Cnioco0 BbIxona Ha cBs3b": BeIOpars Bapuant "GPRS".

[Tapamerp "IlepenaBaemble TpyHmbl JaHHBIX': KpoMe IMyHKTa "ApPXUB COOBITHH" >KelaTeabHO
BbIOMpary rpynnbl "Tekymue 3nadenus", "Hactpoiiku mpubopa", "Hactpoilku BbIXxoja Ha CBs3b" U
"CocraB rasza", 4roObl UMETh IpPEJICTABICHHE O MIHOBEHHBIX IapaMeTpax pacxojoMepa Ha MOMEHT
MOCJIETHETO MO0 BPEMEHU CEAaHCa CBSI3U.

[Tapametp "Koi-Bo cyTok, 3a KoTopble nepenaercs apxuB CoObITuit": 3a1aTh 3HaueHue 1.
OcTranbHble TapaMeTpbl AOMYCKAeTCsl HE U3MEHSTb.

B urtore HacTpOiiKHM pacmucaHusl CBsi3H MO coObITHAM OyayT BeisineTh (Pucynok 2.81, 2.82). Ha
9TOM HACTPOMKa PAaCIUCAHMS CBSI3U 10 COOBITHSAM JJISi paCCMaTpUBAEMOTO MPHMEpPA MOXKET CUUTATHCS
3aBEPLICHHON.
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WMameHeHme 3Hauenwma [ = |

I_Iepe,qaﬂaem ble TpYNNel A8HHBIX

[ ] MokaszaTts HoMep BuTa

Tekywme aHaYEHNA

Hactpoiiku npubopa

HacTpolkn BeX0oaa Ha CBAZk

[] JononauTensHele AaHHbIE (QUMarHOCTHKE)
CocTaB rasa

ApXWE COBEITHIA

[] Yacoeoii apxve

[] CyTouHbli apxve

[] MecruHeIi apxve

] MHTepEansHLIi apxve

OTmeHa SanwcaTs 3anwcaTte Nosxe

Pucynok 2.81 — IlepenaBaemble rpynnbl JAHHBIX /1JIsl PACIIMCAHNUS CBSI3U M0 COOBITHAM

Beroa Ha ceAse No cobeimaam (napametpoe: 13; wen. agpeca Dxd D60-(ed DEF)

HazeaHue Tun ganHee | octyn Tekywes sHadeHWe
Ded DGO Macta akmeHe HC, MHWLMWDYIOWMX BEIXOM HE CEASL F_Ulnt32 RwW D 20000C
bed D62 Macka aKTMBHED. TREBOr , MHALMMPYIOLWL BEXOA Ha CEASH F_Ulnt32 RwW [ 41]
Ded D64 Cnocof Beboga Ha CBASL E_Uint16 R GFRS
Ded D65 MNepegasaemele rpyMnkl GEHHED F_Ulnt32 RwW 37
bed D67 Kon-so cyTok, 33 koTopeie nepeaastea apas Cobermai Ulnt16 RwW 1
bed D68 Kon-eo sanmcelt Yacosoro apasea Ans nepenaym Ulnt16 RwW ]
bed D6 Kon-eo sanmcelt CyTouHoro apaisa AnA nepegaqu Ulnt16 RwW ]
bed DA Kon-eo sanucell MecAyHoro apeMEa ANA NepeaauM Uint16 Rw ]
be406E Kon-eo sanucell MHTEpEaNEHOrO ApXMES ANA NEpELaYM Uint16 Rw ]

Pucynok 2.82— Ilpumep HacTPOiiku MapaMeTpPOB PacCMCAHUS CBSI3H MO COOLITHAM

Takum 06p330M, B PpE3yjIibTarce BCEX onepaunﬁ JJI  BBIIIOJIHCHUA YCJIOBI/Iﬁ pacCMOTPCHHOI'O

npuMepa ObUIM HACTPOEHBI:

ucxosmiee pacnucanue Ne 1 - it mepeaun 4acoOBBIX apXMBOB Ha CEPBEP JIBa pasza B HENEIIO TO
100 3anuceit, B 9:00 no many;

ucxopsmiee pacnucanre Ne 2 - n7s mepeiayd CyTOYHBIX apXHMBOB Ha cepBep pa3 B mecsl mo 35
3anucedt, B 12:00 mepBoro yucia Mecsia;

ucxosumiee pacrucanue Ne 3 - OTKIIFOUEHO;

BxojsIee pacucanue Ne 1 - 11 0KugaHus BXOJAIIETO COSAMHEHUs KK bl 1eHb ¢ 8:30 mo 8:45;
BXOJIsIIee pactrcanue Ne 2 - OTKITIOUYCHO;

BXoOJIsIIee pactrcanue Ne 3 - OTKITIOUYCHO;

pacnucaHue CBsI3U IpU BOZHUKHOBEHUHU coObITU min HC - cBsI3b ¢ cepBepOM TOJIBKO NMPU HAIMYUH
HC no pnaBneHuto (naBieHue 3a NpeAeIaMM HOPMBI), CBSI3b IO JPYTUM COOBITHSM HeE
npousBoauTcs. Ilpu aToM nepenaroTcs 3anucu apxuBa COOBITUH 3a MPOILEANINE CYTKU OT MOMEHTA
HayaJla BBIITOJIHEHUSA COCITUHECHMUS.

2.12.4 Wcnonws3osanue [10 " Viewer" mas ymajaeHHOM CBA3U C pacX0I0MEPOM

2.12.4.1 OO6wmue cBeneHus

CYHIGCTByeT BO3MOXXHOCTb YAAJICHHOIO IIOAKIOYCHHUA K pPacxoaoMEpy C IIOMOINBIKO IITAaTHOIO

I1O " Viewer " (yoemurecs, 4To mpu 3akase B coctaB pacxomomepa 0bu1 BKimoueH NB-IOT Monem).

B 06III€M ciiydac s OCYHICCTBIICHUA CBA3HM C PaCXOAOMEPOM, TAKXKE, KaK H IO ITPOBOJHOMY

uHTepdeiicy, He0OOXOAUMO CO3/aTh MOAKIIOYCHUE (€CJIM OHO He ObUIO ele co3naHo paHee) (1.2.8.5). Jlns
3TOro TOcCJe 3alycka HIporpaMMbl BblOparb B MeHI0O NYHKT "CBs3b M HAcTpOMKHU", MOAMYHKT
"Tlogximrounts mpubop". Jlanee HeoOxomumo HaxaTh KHomKy "JloGaButh". B 3aBUcHMMOCTH OT TuHa
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COCIAMHEHUS HUKe OyIyT OMHMCaHbl Cieln(UUHbIE HACTPONKH, BBHITIOIHUB KOTOPhIE MOXKHO HPUCTYHATh K
COCIMHEHUIO C PACXOJOMEPOM.

[Tocne ycmemHOro MOAKIIOYEHHUs AaibHeHmas paboTa ¢ mporpaMMoil HUYEM HE OTIMYAeTCs OT
00BIYHOM pabOoTHI, KaK onucaHo B 1. 2.7. [locie okoHuaHus paboThl HEOOXOAUMO 00s3aTEeTLHO Pa30PBATh
KaHai cBs3U (MeHI0 "CBs3b ¥ HACTpOUKH' ' -> "OTKIIOUUTH").

2.12.4.2 Ucxonsmee GPRS coennuenue

JIJiss OCYIIECTBICHHS CBS3M C PACXOJOMEPOM B PEKUME HCXOISIIETO COCTUHEHHS CO CTOPOHBI
npubopa, [10 "APM "UFG Viewer" nomkHO ObITh HACTPOEHO I pabOTHI B peKUME cepBepa (Ipuem
BXOIMIIUX coenuHeHui). [l atoro HeoOxomumo BbiOparh Biiaaky "TCP/IP", yctaHOBUTBH ranouky
"Pexxum cepBepa" u BBecTH mopT i noakimroueHus (Pucynok 2.83). Eciu Bel He 3HaeTe kakod mopt
BEIOpaTh, TO MPOKOHCYIBTUPYHUTECH C AIMUHUCTPATOPOM BaIllei CETH WIIH MTPOBAKUIEPOM HHTECPHET.

JobasuTe HOBOR YCTPONCTED @

HawumeHoeaHne
<7 oK
MNMpuGop |Pacxoﬂomep—cuémm raza 'UFG' (BP-20) v|
fi MpoToxon |ABTOM6THHECKH v| AZpec Ha wuHe 12
Bepcua KN |4.14.2.0 v| Non. zapepxka, MC =

KaHan ceAzu

IP-agpec,nopr  0.0005904 -

v| Pexwm cepeepa

NokaneHan ceTe (LAN)

Pucynok 2.83 — Hacrpoiika Bxoasiiero TCP/IP coennnenus

Haxwmure kHonky OK u akTMBHpYyHTE TOJBKO YTO HACTPOCHHOE COCOUHEHHE HAXXaTHEM KHOIIKH
"TTopxmrounts". [1O nepeiieT B pexuM 0KUIaHUS BXOISALIETO MOAKIIOUEHHUS.

Jlanee HEoOXOAMMO BBIBECTH pPacXOJOMEp Ha CBA3b, HaNpuMep, udepe3 MeHio (m. 2.6.5) wm
HACTPOMB PACIIHCAHUE, T0KIATHCs HA3HAYEHHOTO BPEMEHHU.

2.12.5 Pab6ora c pacxonomepom B AIIK "Jlonren"

[IrarHo# cuctemoit Tenemerpun it pacxonomepa sisisiercs AIIK "lonten", onTuMu3npoBaHHbII
Uist paboTel ¢ pacxomomepom mpousBoacTBa 'K TypOynentHOoCTh-JoH. OOmue mpuemsl paboOThI C
nporpaMMHoil yacTteio BepxHero ypoBHs AIIK "louten" (IIO "Tepmunan JOHTEJI" u "Cepsep cBsizu
JOHTEJI"), Takue kak co3faHue W ynajleHUe Moib30Barelnieli, pa3BepThiBanue U 3amyck bl u cepsepa
CBSI3M, AJMHHHCTPUPOBAaHUE CEpBEpa CBS3M M TaK Jlajee, pacCMOTPEHbl B JIOKyMeHTe "PykoBoacTBo
nonb3oBarens Jlonren".
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3 Kanméposka
3.1 Kann6poBka MMUTAIIMOHHBIM MeTO/I0M (CyXasi KATHOPOBKA)

3.1.1 Ilenpto cyxod KaaMOpPOBKM SIBISICTCS KOPPEKLMs CMEIICHHWH HYJIeW pacxoioMepa u
OTKJIOHEHHM H3MEPEHHBIX CKOPOCTEH 3ByKa OT pPAaCcUeTHOTO 3HAYEHHsI MO KaKIOMY aKyCTHUYECKOMY
KaHaJly IpU OTCYTCTBUH Pacxoa.

3.1.2 [TonroroBka K KaaTuOpOBKE

KannOpoBky mpoBOAST B MOMEIIEHUH NpU CTaOMIBLHOW TeMmeparype Bo3ayxa. Ha dumannsr YIIP
YCTAHABJIMBAIOT 3aIVIylIKH, OCHAUICHHbIE IITyLEpamMH Ul MOJAa4d TECTOBOIO rasza B kopmyc YIIP u
MOHTaka IpeoOpa3oBareneil TeMieparypsl U gasiaeHus. Ilonkiaroyaror npeoOpa3oBaTeny TeMIEepaTypsl U
JIaBJICHHS K COOTBETCTBYIOIIMM BXOAAM PacxoAoMepa.

B kauectBe TecToBOro rasa ucrnoib3yercs azor ocoboil uucrorsl mo ['OCT 9293. BuyrpeHHss
noyiocth Koprnyca YIIP mepen 3amosiHeHHEM a30TOM JOJKHA OBITH MPEIBAPUTEIBHO MPOAYTa TEM KE
caMbIM a30ToM. PexoMeHnnyercs mepen mopaded asora u3 kopmyca YIIP orkagars Bo3myx. Ilpu sTom
a0COJTIIOTHOE JIaBJICHUE OCTaTOYHOTO Bo3ayxa B kopiyce YIIP nomxHo ObITh He Oonee 2 kI1a.

Kopnyc VIIP 3amonHAOT TECTOBBIM Ta3oM A0 TEX MOp, IMOKa JaBICHUE ra3a HE JOCTUTHET
HE0O0XOJMMOT0 3Ha4€HHs1, PABHOTO CPEAHEMY pabodyeMy JaBICHUIO.

HpOBOIlSIT IMPOBCPKY AABJICHUA HC MCHCC 4YCM 4YCPEC3 1 gac mociie 3amoJIHEHUS Kopiyca TECTOBBIM
razom. MzMeHeHue gaBiaeHUs O3HAYaeT HaJIMUUe YTCUKHU ra3a 4€pe3 3arryuIKu.

s mpoBenenust kanuOpoBku HeoOxoaumo [TK momkimounth HenmocpeacTBeHHO K Db pacxomomepa
HanpAMYIo uepe3 koHBepTop unTepdeiica USB —> RS-485.

3.1.3  BemonHeHHe KaTHOPOBKU

[Ipouecc cyxoit kKanuOPOBKY aBTOMAaTU3UPOBaH U BeimonHseTcs ¢ nomotibio [1K u [10 "APM "UFG
Viewer". JIyist BBIMOJHEHHUS KATHOPOBKH HEOOXOAUMO BBIMOJIHUTH CACTYIONIUE ICHCTBHUS:

1. B I1O "APM "UFG Viewer" nmonkiro4uthcst K pacxomaomepy (BbiOpars "M3mepurenbHbiii 070K
UFG").

2. B meH1o "MHcTpyMeHTHI" BbIOpaTh MyHKT "'[IpoBepka HMHUT. MeTOIOM".

3. B oTkpeBmieMcs OKHE TepedTH Ha 3akianky 'lIpoBepka CMemIeHHs] HYIS W H3MEPEHHBIX
ckopocreii 3Byka” (Pucynok 3.1).

4. B cnyyae HEOOXOIMMOCTH BBIMOJIHUTH KOPPEKLMIO HYNEW MOTOKAa M M3MEPEHHBIX CKOpOCTEH
3Byka ¢ nomouibto kHonok "Koppexunsa Hyneil" m "Koppekuus ckopocreit 3Byka'. Ilocie xoppekuuu
MOBTOPUTH IIPOBEPKY, BHIMOIHUB IYHKTHI 1 - 5 TaHHOW METOJUKHU.

5. Pacneuarars mpoTokonbl KaauOpoBku. [lo pesynmpratam cyxoil kaauOpoBkHM (GopMHpYOTCS 2
IIPOTOKOJIA:
—  TPOTOKOJ MPOBEPKH CMELICHUS HYIIS,
—  NPOTOKOJ MPOBEPKH U3MEPEHHBIX CKOPOCTEH 3BYKa.
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T L | —

Mpoeepka ¥3MP MMUTaUMOHHBIM METOAOM =
XapakTepucTuka npubopa YCnoEWA OKpyXalWen cpensl
MpuGop Turbo Flow UFG VcnoeHeIA guaMeTp, MM 150.0 Temnepatypa,”C 231
3ae. Ne 123456 MuHUManeHEIR pacxon, M3u OTH. BRaxHocTk, % 57
Bepcua M3NO 1.01 MakcumaneHeIi pacxon, My AtmoctepHoe paeneHne, klla 101.325
Bepcua MHMO 1.07 Mzamepaeman cpena AzoTnoMOCT 9293-74
MNpoBepkKa repMeTMYHOCTH | MpoBepka CMEWEHMA HYNA M OTKNOHEHWA M3MEPEHHEIX CHOPOCTEA SBYKa |
Makc. gonyct. Vnot (cM. Hyna), m/c 0.010:% Makc. oTtkn. V3e no nyuam, % | 0.10;2 Makc. gon. V3B - Vas.azor, % | 0,103
Ceepenwa no nydam: Tcp=1792°C, mcp=0,1009 Mﬂam‘
IMya 1 INyu 2 Iys 3 Ny 4
»  Onuna xopa nyya (Y3MP), MM n 0.174 0175 0.155
CropocTe notoka (VnoT), Mic 0 -0.006 -0.008 0,007
[ CropocTe NoToka (cpegHan), Mmic 0.0011 -0.0011 0.0002 0.0051
MakchmansHan geswauma Vnot, mic 0.0135 0.0107 0.0158 0.0187
PazHocTu cpegHne, MKC 0.00m -0.002 0.000 0.006
CropocTs 38yka (V3E), M/c 347 245 347 3856 3472489 3472105
CKOpOCTL 3ByKa (CpeaHsAs), Mic 347,2413 347 3247 3472464 3473097
MakcumansHas gesmaumna Vae, m/c 0.01 0.01 0.01 0.01
OTH. norpewHocTs Vae, % 0.01% 0.01% 0.01% -0.02%
| Monpaekwn Vae, Mmic 0.0216 0.0218 0.0165 0.0532
CKOpOCTW 2BYKa MO NyuyaM AomkHE GhTe cTabunbHbMu Koppekumsa W) Koppexuns 2 (L)
(aeenaumna He Bonee 0,2 m/c) B Teuernmne 10 MUHYT HauaTe npoeepky ‘ ‘ hyneit {}% e~y
MHTepean anpoca, cek 1% MNpogonxwt., cek 100
3aBepWwnTE NpoBEpKY ‘ MR ‘
CpeaHAna CKOPOCTbL 3BYyKa B a3oTe, M/C 347.8629 TEETELATEE S
|

Kon-po: 83 .: |

Pucynok 3.1 — IIpoBepka pacxonomMepa HMUTAIMOHHBIM METOI0M
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3.2 Kanuoposka mo pacxoay (CKOpoOCTH MOTOKA)

3.21  llenpro KanuOPOBKU MO PacXomy SIBIISCTCS ONpeAeSieHHE MOIMPaBOYHBIX K0d(duuneHToB
JUISl TIPUBEICHUSI M3MEPEHHBIX CKOPOCTEH IMMOTOKa MO KaXKAOMY JIydy K CpeIHel CKOpOCTH IOTOKa IO
CEUYCHHUIO.

3.2.2  KanmubpoBka pacxomomepa 1o pacxoay BBITIOJIHICTCS Ha KATMOPOBOYHOM CTECHJIE.

3.2.3 B ofmem ciydyae kaiuOpoBKa pacxoaoMepa OCYIISCTBISCTCS B JBa 3Tana. Ha mepBom
9Tare BBIMOJHICTCS KaauOpOBKa B MPSIMOM IOTOKE, Ha BTOPOM — B peBepcuBHOM. Ecim kamuOpyercs
HEPEBEPCUBHBIN PACXOJOMED, TO BHIMOIHAETCS TOJIBKO MEPBBIH ATall KATUOPOBKHU B MPSMOM TTOTOKE.

3.24  KammbpoBKa 110 CKOpOCTH aBTOMaTH3upoBana mocpeacrsom 110 "APM "UFG Viewer".

3.25  MakcuManbHOE KOJIMYECTBO TOYCK KAITMOPOBKH, BKIIFOUAS TOYKY C HYJIEBOH CKOPOCTBIO,
paBHoO 16.

3.2.6  KammuOpoBka B MpsIMOM ITOTOKE

1. C nomompio IO "APM "UFG Viewer" mogkmO4UThCS K HNEPBHYHOMY H3MEPUTEIHLHOMY
npeoOpaszoBarento UFG (k wu3Meputenmto ckopoctd moToka). B wmento "HMHcTpymeHTHI" BBIOpaTh
"Kanubposka 1o ckopoctu” (Pucynok 3.2).

B8 XG Viewer v.1222 (P

= Ceasb v HacTpoikm 6 MpuBop | MHcrpymenThl | Bl Bua @ Cnpaexa
[ L
QcT, M3/u ix OBMeH AaHHBIMW 1
0,3330 MNepBWuHan HacCTpOWKa .
Hactpoika (aatumkm P.T)
\}{ ) MNapaMeTpel | 3anvce OaHHERX Mosepka reometpuy Y3MP a

MpoBEpKa UMWT. METO

Kanwbpoeka no Vnot

P CocToAHue myda 1

¥npaenenwe moctom 8 BP-20

CocToAHue nyya 2

CocToAHue nyya 3

T

3arpyska/coxpaHeHWe HacTpoek

Pucynok 3.2 — Ilynkt menio "Kaau0poBka no ckopoctu noroxka'

2.C IIOMOIIIBIO KaJII/I6pOB0‘IHOl"O CTE€HJIa 3aJaTh dTaJOHHBIN pacxoa U BbIACPIKATH I1aYy3y HEC MCHEC 1
MHHYTBI JJIs1 YCTaHOBJICHHUA MMOKa3aHUi pacxoagomepa.

3. Z[J'IH aBTOMAaTUYECKOM KaJ'II/I6pOBKI/I CKOPOCTU 3BYKa B 3aBUCHUMOCTH OT CKOPOCTH IIOTOKa

LONONHWTENEHO KanubpoeaTs VaByKa
HEO0OXOIMMO aKTHBUPOBATh HACTPOUKY , @ TaKke BBIOpATh
KanuGpoeouHan cpega

Bozmoyx (M=28.96 krjkrmonk) @
apamMeTpsl Cpebl N3MEPEHUS

4. B okHe KanMOpOBKM MO CKOPOCTH IOTOKA 3aJaTh HEOOXOJMMbIE MapaMeTphbl KalInOpOBKH,
STaJIOHHBII PacXo MepBOM TOYKH U HaxaTh KHONKY "Hauare Hakomienue” (Pucynok 3.3).
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ot! KanmbpoEka No CKOpOCTW NoToKa EI&M
HacTpoikn npubopa [MapamMeTpel KannbpoBKK Tabnnua WaMEpEHIiA CKOPOCTY NOTOKE
Kon-sonyueit 2 Cmew, nyued 0 Kon-8o Touek kanuGpoeku Wiot{1].m/c  Vnot(2]. m/c
OuameTp cU€TumnKa, M 0.05 Touek kanuBpoBKM B pesepc PR
R AR Makc.
Anuka nyt nyya 1, m 00666 || Homep Texyuei Toukn —
DOnuna nytu nyua 2, m 0.0666 Mepuopg onpoca, cek Cp.cumm.
Anuka nyn nyua 3, m I: Kon-so namepeHuii Om.CKD.%
Ouuwanymnyuad,m [ | 1 1087353 | 1073325 | 3451428467 | 3 410563477
’ ’ [ pononuutensHo kanuBpoeats Vaeyka
Oumwanymnyasm [ | 2 1.068683| 1073149 |3 391182129 |3 435237061
KannGposounan cpena 3 1,050221 1,094226 | 3 344735014 | 3 4284 887207
OnuHa nyty nyya 6, M I:
| N | Bozanyx (M=28.96 kr/kmons) | o4 4 1.056453 | 1.030458 | 3 363,520264 |3 471,78588%
BT (i R 25 : s @m0 5 1073355 | 1100426 | 3417,023526 | 3 503, 203613
NnwHa nyTw nyda 8, m l: [ 1,092487 1,086760 | 3 477.958252 | 3 459725830
MNapameTpel 3TAN0HA
R 7? 7 1.053005 1.088703 | 3 481,143066 | 3 470,708252
B TREE TR 8 1.0959955 1.100422 | 3 508,628174 | 3 519,770264
Jran. ckopocTe notoka, mic  0.990297 3 1110384 | 1120275 | 2524441162 | 3 565,925293
C & ‘ - g ‘ 10 1.090769 1,109393 | 3 471,759521 | 3 531,036133
UMTaTL KA 3anucate kanu
P P I OTMeHa I | HauaTe HakonneHwe | 1 1.050475 1,098481 | 3 376,196777 | 3 497,134092
12 1.015218 1,121457 | 3 244, 552041 | 3 570,187256
Tabnuua KanuGposiK
Tyn 1 Voor | TyaZ Veor | Tiye 1-Pem. Po— 13 0.993998 | 1.140796 | 3 164347656 |3 631 671631
14 0.985792 1133505 | 3 123,524658 | 3 603.435731
Bx=0,000000 Bac=0,000000 Boe=0,000000 Be=0,000000
1 Bow=0,000000 | Booc=0,000000 Bex=0,000000 , 15 0.964512 1134615 | 3 058,114502 | 3 622154785
y 2 Bx=0,012197 Bax=0,012157 Bx=40,846451 16 0.950432 1.153822 | 3 025216553 | 3 672604248
Beoe=0,007616 | Bere=0.007616 Bo=0,624416 17 0.9711 1.164111 | 3 090,152871 | 3 704,379150
2 Bx=0,044354 Bxc=0,044354 Bx=147,6595313 18 1.008375 1184125 | 3 205,280273 | 3 768,624756
Bex=0.038315 | Bwoc=0,038315 Bex=0,863067 Box=0.863067 . 1.038027 1174961 | 3 306.947754 | 3 739590332
Bx=0,070033 Bax=0,070083 Bx=233,125000 Bx=233,125000 20 1.040059 1.185574 | 3 304,550332 | 3 796,444580
4 Bow=0.060453 | Booc=0,060453 Bex=0.862530 Bex=0.862530
pal 1044591 1,154506 | 3 342,047852 | 3 801,736816
Bx=0,106408 Bix=0,106408 Bix=354, 548431 Bix=354 548431
5 | Bx-0088637| Box-D.088637|  Bow-0.827982 |  Box-D.232952 2 1.068873 | 1197252 3 401.237852 | 3 809755898

Pucynok 3.3 — 9@ Kaimu0poBKka o cKkoOpocTH MOTOKa
5. KonnuecTBo n3MepeHnii pekoMeHayeTcs 3a1ath He MeHee 60 ¢ MHTepBaIoM B 5 CEKyH[I.

6. [Tocne okoHYaHUS U3MEPEHUH MpOorpaMMa aBTOMAaTUYECKHU BBIIOJIHUT YCPEAHEHUE PE3yIbTaToB C
3aHeceHneM B TaOmuiy kanuOpoBku. i MpUMEHEHUsS pe3ylbTaroB KaJUOpPOBKM HaXaThb KHOIKY
"3anucarb Tabnuiy kanuoposku” (PucyHok 3.4).

Pucynok 3.4 — Tabauua kaanopoBKu

Tabnua kKanubposKkn
Iyy 1: Vot Iy 2 Vot IMyy 1: PeidH. IMyy 2: PeidH.
Bx=0,000000 | Bx=0000000 Bx=0,000000 Bx=0,000000
1 Booe=0,000000 | Bew=0,000000 Beoe=0, 000000 Beoe=0,000000
Bx=1,035045 | Bx=1,035045| Bx=3451010184| Bx=3 451010184
2 | Bex=0,990297  Bex=0,390257 Booe=0,504344 Booc=0,504344
» 3 Bx=0044354 | Bx=0044334 Bx=147,635313
IR e RS a4 HobaewTe Touky KanmBpoekK
4 Eba::j:mm Ebﬂéjmm A  Yaanuts Touky kannbpoeku
5 | Bx-0I0G408| Ex-0,106408 B Coxpanute & daiin
Booe=0,088637 | Bem=0088637 & 3arpyaute uz daiina
MzmepeHna 3aeepLUeHEl

7. Tlepeititn K cremyromie Touke KamuOpoBku. C TOMOIIBI0 KaJIUOPOBOYHOTO CTEHJIA 3a1aTh
STAJIOHHBIA PacXOJ U BBIIEPKATh May3y JJIs YCTAHOBJICHHSI MOKA3aHUN pacxoaoMepa.

8. B okHe kannOpOBKH JOOABUTH TOUKY KAJIHMOPOBKH M 33/1aTh MPUpAIIEHHE HOMEPY TEeKyIIeH TOUKH
(Touka 3). 3amaTh HOBOE 3HAYEHHUE FTAJTOHHOIO pacxosa 1 Haxarh KHONKY "Havare HakomeHue".

9. IMo 3aBepIIcHUIO U3MEPESHUH 3aITUCaTh TAOJUITY KaTMOPOBKH.

10. AHamoru4HbeIM O6p2130M BBITIIOJIHUTD KaJ'II/I6pOBKy [0 OCTaJbHBIM TOYKaM. UTOOBI MNPpUMCHUTDH
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Ppe3yNbTaThl 3anucarh TabNuIly KaTuOpOBKH.

3.2.7

KannOpoBka B peBEpCUBHOM TTOTOKE

KaJII/I6p0BKa B PCBCPCHUBHOM IMOTOKC aHAJIOTM4IHAa KaJII/I6p0BKC B IpAAMOM TIOTOKE.

1. C nmomomp0 KaqTuOPOBOYHOTO CTEHJIA 3a/1aTh 3TAJIOHHBIA PEBEPCHBHBIN MOTOK M BBIACPKATh
nay3y JUisl yCTaHOBJICHUS TTOKa3aHUi pacxogoMepa.

2. B okHe kammOpOBKY J00ABUTH TOYKY KaIMOPOBKH B PEBEPC, 331aTh OTPUIIATEIBHBIN ATaJTOHHBINA
pacxojl ¥ Ha4yaTh HAKOIUICHHE U3MEPHUTENbHBIX AaHHbIX (PucyHok 3.5).

na e copomirroa S L T I i

HacTpoiku npuBopa
Kon-so nyuei 4
Ouametp Tpybel, M
MnuHa nytn nyda 1, m
nuHa nytn nyya 2, M
OnuHa nytn nyda 3, M
MnuHa nytn nyua 4, m
MnuHa nytn nyda 5, m
MNnuxa nytn nyda 6, M
OnuHa nyTn nyda 7, M

Mnuua nytn nyua 8, m

Cmewy. nyuen 0
s
0.14575
0.17482
01736
0.14305

L ]
L ]

[ ]

MapaMeTpbl KanMBpoBKKM

Kon-eo Touek kanubpoeku

Touek KanuBpOBKW B pEBEPC

Homep Tekywel Toukn

Mepwop onpoca, cek
Kon-eo uamepeHuid

MNapaMeTpel 3TanoHa
3tan. pacxog(p), m*u

3Tan. ckopocTe NoToKa, Mfc

Tafn1ua nsMepeHUi CHOPOCTH MOTOKA

CumnTats kKanmbp. l l3am|caTb Kanubp. l ‘

Tabnvua KanuGposxW

CBpoc ‘ ‘ HauyaTk Hakonnexsne ‘

o Bx0,000000

Boix=0.000000

B =

Buix=0.000000

Bx=0.128444 Bx=0181122 Bx=0,181122 Bx=0,128444
3 Bere=0,160617 Bowx=0.160617 Box=0.160617 Bowx=0.160617
Bx=0,358354 Bx=0.426157 Bx=0.426157 Bx=0.358354
4 Bere=0.406651 Bor=0.406651 Bor=0,406651 Box=0.406651

Vinot[1]. m/ic

HoGaBnsem To4Ky B peBepc

3apnaem oTpUUaTENbHBIW
3TanoHHBLIA pacxof

Pucynok 3.5 — Kaniu0poBka Ha peBepCHBHOM NOTOKe

3. Tlocne okoHuYaHMsT M3MEPEHHI MPOrpaMMa aBTOMATHYECKH BBIOJHUT PAacdeT KaTuOpOBOYHBIX
KOO((QHUIMEHTOB C 3aHECEHHEM pe3yNbTaToB KalHOpoBKH B Tabmumy kamuOpoBku. [yt mpUMeEHEHHs
pe3yabTaTOB HEOOXOIMMO HaXKaTh KHOMKY "'3amucarh Tadiuily kanuoposku™ (PucyHok 3.6).
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Kanubpoeka no ckopocti n_ ‘ e

Tabnvua NSMEpPEHUA CKOpPOCTH MoToKa

MapameTpe! KanubpoeKK

Hacrpoiikn npubopa

Kon-so nyuen 4 Cmew,. nyuei o ] Kon-eo Touek kanuBposku Vinot{1]. m/c
Ovametp TpyBel, M o Touek kanwbpoBkKn B pesepc

Onwuua nytin nyya 1, m 0.14575

Oruna nytw nyua 2, m 0.17482 Homep Tekywen Toukmn

Onwua nytu nyda 3, M 0173 MNepwon onpoca, cex 5.05

OnwHa nyti nyda 4, m W Kon-8o namepeHuii

WHE NyTW nyda 5, m
fin . . MNapameTpel 3TanoHa

Stan. pacxoa(p), ME/y 10,17
I: JTan. cKopocTe NoToka, Mic -0,159862

e

Sanucats kanubp. ]

OnuHa Nyt nyda 6, M
OnwHa nyTy nyda 7, M

OnwuHa nyTh nyda 8, m

l CunTats kanubp. l

‘ Cé6poc ‘ ‘ HauaTe HakonneHue

Tatnuua Kanuﬁpow

Bx=0,000000 Bx=0,000000 Bx=0,000000
2 Booe=0.000000 Boue=0,000000 Bore=0,000000
Bx=0,128444 Bx=0,181122 Bx=0.181122
3 Beoc=0,160617 Bexc=0,160617 Bemc=0, 160617
Bx=0.358354 Bx=0.426157 Bx=0.426157
4 Bor=0.406651 Bor=0,406651 Bor=0.406651

PucyHnok 3.6 — 3anucarp pe3yJbTaTbl KATHOPOBKHU

4. Tlepeiith K cleayromed Todke KamuOpoBkH. C IMOMOIIBI0 KaJTHOPOBOYHOTO CTEHIA 3a/1aTh
PEBEPCUBHBIN 3TAJOHHBIN PACXOJI U BBIJCPIKATH May3y /Ui yCTAHOBJICHUS MTOKa3aHUN pacxojomepa.

5. B okHe xanuOpoBKU 100ABUTH TOYKY KaTUOPOBKH B PEBEPC, yKa3aTh HOMEP TEKYIICH TOUYKH,
3aJaTh HOBOE 3HAYEHUE OTPHUIATENILHOIO 3TaJOHHOIO pacxoja, Haxarb 'HauaTh HakoruieHue" H, IO
3aBEpIICHHUH, 3aIMCaTh TAOJNIY KATMOPOBKH.

6. AHamoru4yHbIM 00pa3oM BBINOJHUTH KAJIMOPOBKY B OCTAJbHBIX TOUKaxX. UTOOBl NMPUMEHUTH
pe3yABTaThl HEOOXOUMO 3aIMCATh TAOIHITY KaTHOPOBKH.

7. JInsi KOHTpOJS PE3yJbTaTOB KAJIMOPOBKH PEKOMEHIYETCS MOCTPOHMTH TpapuK 3aBUCHMOCTH
K03 PHUITMCHTOB KaTUOPOBKM OT CKOPOCTH WM pacxoaa rasa. Ipaduk momkeH OBITH IUIaBHBIM 03
BBIOPOCOB OT/JICNIbHBIX TOYCK.
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4 IMoBepka mo pacxoay

N3Mepenns mpoBOASTCA C METOIMKON MOBEPKHU
I[OHyCKaeTCSI NpoOBOAWUTL NOBCPKY M BbLJABATH CBUACTCIBCTBO O IOBCPKE JIA OTPAHUYCHHOI'O
nojuana3zoHa 00beMHOr0 pacxoja ¢ MUCbMEHHOTO 3asBJIICHHUS BJIa/IeJIbIa pacX0JoMepa-cueTUHKa.

IloBepka HEpEeBEpCHBHOIO pacxofoMmepa oOcCyllecTBiserca B OpsaMoMm mnotoke. Iloeepka
PEBEPCUBHOIO PacX0l0Mepa OCYILECTBISIETCS B IPSMOM M 0OpaTHOM IIOTOKaX.
4.1.1 IloBepka B IpsIMOM IOTOKE

C nomormpro mporpammsl 110 "APM "UFG Viewer" noakimounthes K PacxomoMepy-cueTurKy rasa
"UFG" (Ob) u B meHto "HUHcTpymenTsl” BeIOpath "TloBepka 1mo pacxony'.

IIpy oMo MOBEpPOYHOrO CTEHJA 3aJaTh STAJOHHBIM pacxol M BbLAECP)KATh Iay3y HE MeEHee
1 MuUHYTBI U151 yCTAHOBIIEHUS TIOKAa3aHUM pacxoqoMepa.

B okne "[loBepka 1o pacxoay" 3amaTh 3TaJOHHBIA pacxoj (pabouuii) MEpBOM TOUYKH U TapameTphl
MOBEPKH: TIEPUOJl OMPOCa W KOJIUYECTBO M3MEPEHUN HAa TOYKY PEKOMEHAYETCS YCTaHOBUTH MEPHOJ
orpoca paBHHIH 5 cekyH1aM. KoaruecTBo u3MepeHuil Ha TOUKy JODKHO ObITh He MeHee 30.

Havarh HakoIICHHE U3MEPUTEIILHBIX JaHHBIX.

[To okoHUaHUYM U3MEPEHUN BBECTH STAJIOHHBIN pacxof (CKOPPEKTHUPOBAHHBIN K YCIOBUSM CUETUHKA)
pe3ylbTaThl MOBEPKHM B JIAHHOW TOYKE ABTOMATHYECKM 3aHECYTCS B TaOJMIly TOYEK IOBEPKH C
MOCIIEAYIOIUMU BBIYUCICHUSIMU.

AHanorunyHbpIM 06pa30M BBIITOJIHUTBb USMECPCHHA B OCTAJIbHBIX TOUKaX ITOBEPKH.
HaHHHe " PE3YJIbTAThI I/ISMCpCHI/Iﬁ BHCCTHU B IIPOTOKOJI IIOBCPKHU.

Pe3ynpTaThl MOBEPKU CUHUTAIOTCS MOJOKUTEIBHBIMH, €CIIA NOJYYEHHbIC 3HAYEHUSI OTHOCUTEIBHOU
MOTPEIIHOCTH PacxogoMepa MpU MU3MEPEHUH OOBEMHOTO Pacxo/ia HAXOASTCS B JOMYCTUMBIX Mpeienax,
YKa3aHHBIX B TEXHHYECKOM IMacCIOpTE Ha PacxoIoMep.

4.1.2 TloBepka B 0OpaTHOM IOTOKE.

[loBepka B 0OpaTHOM IOTOKE BBINOJIHAETCSA AJIsi PEBEPCUBHBIX pacxoioMmepoB. [laHHas moBepka
aHaAJIOTUYHA IIOBEPKE B IIPSIMOM ITOTOKE.

J1J1s1 BEIIOJTHEHMSI IIOBEPKU HEOOXOMMO YCTAaHOBUTH PAacXoJIOMEp B OOpAaTHOM HAIPaBJICHHH.
HeoOxomumble 3HaUeHUS ATAIOHHOTO PacXo/ia yKa3bIBaTh CO 3HAKOM 'MUHYC'.
Pesynbrarel n3MepeHU BHECTH B IIPOTOKOJI IIOBEPKH.

Pe3ynpratel TOBEpKM PEBEPCHUBHBIX PACXOAOMEPOB CUUTAIOTCS  TOJIOKUTEIbHBIMHU, E€CIH
MOJTyYeHHBIC 3HAYCHUS OTHOCUTEIHHON MOTPEITHOCTH PacXoioMepa IpU U3MEPEHUH 00bEMHOTO pacxo/a,
Kak B TpsIMOM, TaK U B OOpaTHBIX TOTOKaX HAaxOAATCS B JONYCTHMBIX MpefeNaxX, YKa3aHHBIX B
TEXHUYECKOM MAcIOpTe Ha pacxoaoMep.

413  Koppekuus 1no pacxoay

Koppekuus 1o pacxony BEIIOIHAETCA B COOTBETCTBUH ¢ METOJIUKOM MTOBEPKH.

HcxonHble 3HaYeHUs TaOMUIbl KATUOPOBKHU JJISI PACXOAOMEPOB Pa3IMYHBIX JUAMETPOB YCIOBHOTO
npoxona (tabmuma 4.2). Ilepseie 8 KOA(PPHUIIMEHTOB HCIOAB3YIOTCS JUIS KOPPEKIMHM IOKa3aHUi
pacxomoMepa B OOpaTHOM MOTOKE (TOJBKO JUI PEBEPCHBHBIX PACXOAOMEPOB), BTOpas rpymma u3 §
K03()(PpUIIMEHTOB — 1J11 KOPPEKIIMH B MIPSMOM MOTOKE.
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Turbo Flow UFG-H

Taoauuna 4.2 — UcxoaHble 3HaYeHUs TAOJMIbI JIMHEAPU3ALNH VIS PACX0I0MePOB Pa3InYHbIX

AUAMETPOB

JAunamerp, Mm 50 80 100
Kon-Bo Touek 16 16 16
Pacxon 1 -280 -700 -1100
Koaddunment 1 1 1 1
Pacxon 2 -182 -455 -715
Koadduruent 2 1 1 1
Pacxon 3 -140 -350 -550
Koaddumument 3 1 1 1
Pacxon 4 -70 -175 -275
Koaddumuent 4 1 1 1
Pacxoxn 5 -28 -70 -110
Koaddumment 5 1 1 1
Pacxon 6 -14 -35 -55
Koaddunment 6 1 1 1
Pacxon 7 -2,8 -7 -11
Kosddunuent 7 1 1 1
Pacxon & -1,4 -3,5 -5,5
Koadduruent 8 1 1 1
Pacxon 9 1,4 3,5 5,5
Koaddumuent 9 1 1 1
Pacxon 10 2,8 7 11
Koaddurnuent 10 1 1 1
Pacxonm 11 14 35 55
Koadpdumment 11 1 1 1
Pacxoxm 12 28 70 110
Koadpdpunment 12 1 1 1
Pacxox 13 70 175 275
Koadpdumment 13 1 1 1
Pacxon 14 140 350 550
Korpduuuent 14 1 1 1
Pacxon 15 182 455 715
Kospduuuent 15 1 1 1
Pacxon 16 280 700 1100
Kospdunuent 16 1 1 1
Auamerp, MM 600 700 800
Kon-Bo Touek 14 14 14
Pacxon 1 -30000 -40000 -50000
Koapdunuent 1 1 1 1
Pacxon 2 -21000 -28000 -35000
Koadpdunument 2 1 1 1
Pacxopn 3 -15000 -20000 -25000
Koaddunuent 3 1 1 1
Pacxon 4 -7500 -10000 -12500
Koapdpuuuent 4 1 1 1
Pacxon 5 -3000 -4000 -5000
Koadpdunment 5 1 1 1
Pacxon 6 -1500 -2000 -2500
Koapduuuent 6 1 1 1
Pacxon 7 -300 -400 -500
Koaddunuent 7 1 1 1
Pacxon 8 300 400 500
Koadppumment 8 1 1 1
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Pacxon 9 1500 2000 2500
Koaddunment 9 1 1 1
Pacxox 10 3000 4000 5000
Koaddunment 10 1 1 1
Pacxonm 11 7500 10000 12500
Koapdumment 11 1 1 1
Pacxon 12 15000 20000 25000
Koapdunment 12 1 1 1
Pacxon 13 21000 28000 35000
Koaddunuent 13 1 1 1
Pacxon 14 30000 40000 50000
Koaddunuenr 14 1 1 1
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

4.2 Tect kaHana U3MepPeHHsI CKOPOCTH 3BYKa

W3mepeHHass CKOpPOCTh 3ByKa SBJISIETCSI OCHOBHBIM IapamMeTpoM JUIsl JHarHOCTUPOBAHUSA
METPOJIOTMUECKOM HCITPAaBHOCTH PacxofoMepa.

J11s BBIMIOJTHEHUST TECTHPOBAHUSA HEOOX0MUMO MpH momortu mporpammsr 110 "APM "UFG Viewer"
NOAKIIOUNTECS K Pacxomomepy-cuerunky raza "UFG" (OB) u B meHto "UHcTpymenTs” BbIOpath "Tect
kanana U".

Ha pucynke 4.2 npuBeieHO OKHO TECTUPOBaHMS KaHajla CKOPOCTHU 3BYKa.

HpI/IHHI/IH TECTUPOBaHUA 3aKIIIOYa€TCd B CPaBHCHUU I/I3MepeHHOﬁ CKOpPOCTH 3BYKa C pPACUCTHBIM
S3HAYCHUCM, KOTOPOC BBIYUCIIAACTCA 110 U3BBCCTHOMY COCTAaBYy, TEMIICPATyPEC U AABJICHUIO I'a3a.

B mporpaMMe peain3oBaHbl METO/IBI pacyeTa:
—GERG-91 mogx;
—~BHUIL] CMB;
—~AGA8-92DC;

—NX19 mopn;

—I'OCT 30319.2-2015;
—I'OCT 30319.3-2015;
-I'CCCA MP 273-2018;
—I'CCC MP 118-2005;
-I'CCC MP 229-2014
—I'CCC MP 134-2007

-I'CCCI MP 277 - 2019
TemmepaTypy 1 AaBJICHHE Ta3a MOKHO 33][aBaTh JIMOO BPYYHYIO, IMOO UCIIOJIB30BATh B BEIYMCIICHHSIX
TEKYIIHe U3MEepeHHbIe 3HaUeHHs. BbIOOp OCyIlecTBIsSETCS YCTAHOBKOM COOTBETCTBYIONIETO (PIIaXkKa.

Tect cunTaeTcs yCHEmIHO MNPOWJICHHBIM, €CJIA OTKJIOHEHHE HW3MEPEHHOM CKOPOCTH 3BYKa OT
pacuetHoro 3HadeHus He npessimaet 0,1 %.

Tect kanana U . - . r— — @
3
Qe W4 0 3aB. Homep 90087
Qpab, M4 0
vn, m/c 0,07 KanekynaTop ckopocTu 3ByKa
V3B, m/c 341,13 AszoT,% 0,8858 ye BHMH CMB |
Tr OC 24,?2 CO2 % 00668 METEIH,% 88,2974 I
P, MMa 0,320 371aH,% 5,6
MNcnone3oBaTk B BelHMCNEHMAX VB e -3.15 MponaH,% 2
Vae,Mm/c VnoT,m/c LAl 2.001 H-ByTaH,% 0
1 341,2579 0,06076731 u-BytaH,% 0,1
2 341,0475 0,06984463 YC GERG-91 I
H2S,% 3,05
MnoTH. krim® 0,6799
Cymma,% 100,0000 I
‘ Kex 0,9521 Kex 0,9396
Vae,Mm/c 414,998 Vae,Mm/c 388,770
I S —

Pucynok 4.1 — 9® Tect kanaaa U
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CeeneHun n3 yctpoictea UFG

3aB. HoMep 1234567890

Qct, M3y 0
Qpab, M3y 0
0,01
3284
20,00
0,400

Vi, mic

Vae, mc
T,°C
Pa, Mla

Mcnonb3oBaTh B BEIYMCIEHUAX V3B

VaB,mic
327,389

329,412

Vot mic

CocTaB raza

[OCT

roct 30319.3-2015

30319.2-2015

BHWL| CMB

H-OkTaH, mon.%
H-HoHaH, Mon.%
H-[ekaH, Mon. %
[enui, mon %
MoHookeuz, yrnepoaa, Mon.%
Kucnopog, mon.%
AproH, mon %
Bopa, mon.%
AUeTuneH, Mon_%
ST1unex, mon.%
[MponuneH, mon.%
Bonopon, mon.%

[MnotHocTe (C.Y)

CKopoCTh 3BYKa, MiC

Pucynok 4.2 - 9® Tect kanana U+
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

4.3 TecT CUTHAJBHLIX BLIX0J10B

43.1 llenpro TpPOBEPKH SBIACTCS  ONpEIEJICHHWE TOTPEIIHOCTeH  pacxomomepa  IpHU
npeoOpa30BaHNM 3HAYEHUS pAacX0/ia Ia3a B TOKOBBIM W YaCTOTHBIN/UMITYIbCHBIN CUTHAIIBL.

[TorpemnocTtu onpexaenstoT, cormacHo MIT 208-026-2023 npu Tpex 3HaYeHHSIX pacxoja B pabounx
ycIoBusAX B TOUKaX Qmax, 0.1Qmax 11 Qmin.

43.2 Jlnsa noctyma K pa3beMaM BBIXOJHBIX CHTHAJIOB pacxoioMepa HEOOXOIMMO OTKPYTHTh
3aJIHIOK0 KPBIIIKY Kopiyca (11.2.3.1).

4.3.3 IToBepka 4aCTOTHBIX BBIXO/IOB.

Pacxomomep CONEpKUT JBa HE3aBHCHMBIX YaCTOTHBIX BBIXOIA (DYHKIMOHAIBLHO CBSI3aHHBIX C
IPSIMBIM U OOpaTHBIM PACXOIAMHU.

C nomomsio 1O "APM "UFG Viewer" HeoOX0quMO pa3peliuTh padOTy YacTOTHBIX BBIXOJOB H
HEePEKIIIOYUTh UX PAOdOTY B PEXKHUM pabOTHI IO PAOOUUM YCIOBHSIM.

Onpenenuth pacdeTHBIE 3HAYCHUS YaCTOTHI i Tpex 3HadeHui pacxoma (Qmax, 0.1Qmax 1 Qmin) To
bopmymne:
= Flp, -2, (4.3)

pacd max g
max

rie Fmax 1 Qmax — MakcuManbHble 3HayeHus yactoTsl (I'm) u pacxoma (M%/4). JlaHHBIC 3HAueHUS
BHECEHBI B MTACTIOPT PacXoaoMepa.

K uacrorHoMy BbIxoAy | muiaTel BHEIIHMX MOJKIIOUEHUN KOHTakThl 3 U 4 pa3zpema XA3
MOJIKITIOYUTh YaCTOTOMED H/HIIM OCHMILIOTpad) U UCTOYHHUK MUTAHKS MOCTOSHHOTO TOKA HAIPSIKEHUEM OT
3,7 no 24 B uepe3 Harpysounsiii pesuctop R (Pucynok 4.3). ConporusieHue pe3uctopa R BbiOparh
TaKuM 00pa3oM, 4TOObI TOK B m3MepuTenbHOit ienu |=E/R naxommics B npenenax ot 1 10 10 MA.

R
+IMP & T .S [

E=3,7.24B

®

Pucynok 4.3 — Cxema noakJ/iroueHHusi NpHOOPOB 1Jisl IPOBEPKH YACTOTHOI'O BHIX0/1a

Ocua. YacToromep

-IMP & ° ®

B mento "Unctpymentsl" — "Tect BbhIxomHbIX curHanoB F, |" 3amarh B KauecTBe OTJIaJ04YHOTO
3Ha4YeHUs paboyero pacxojaa MUHUMAIbHBIA pacxod Qmin.

I/ISMCpI/ITI) YaCTOTy CMIHajia Ha BbIXOAC€ YaCTOTHOI'O BbIXOAA.
Brrunciaurs OTHOCHUTCIIbHYIO IIOTPEIITHOCTD paCcXoAoMeEpa 110 YaCTOTHOMY BBIXOAY 11O @opMyne:

5, = (ﬂ) -100%. @.1)

204
[ToBTOPHTH OMMCAaHHBIE BBIIIE HeHCTBUS 1T 3HaYeHHS pacxoaa 0,1 Qmax # Qmax.
[TonyuenHsie pe3yapTaTbl BHECTH B IIPOTOKOJ OBEPKHU YaCTOTHBIX BBIXO/OB.

Pe?)y.]'IBTaTI)I IMPOBEPKHU CUHTAIOTCA ITOJIOKHUTCIIbHBIMU, €Cliu 3HAYCHU A OTHOCHTEIIFHOU
MOrpeIIHOCTU YaCTOTHOI'O BbBIXOAA pacXoaoMepa 5: HaxogiaTCA B IpCAcIax ﬂ:O,l %.

JI71s1 TOBEPKH 4aCTOTHOTO BBIXO/A 2 MOAKIIOUNTHCS K KOHTakTaM 4 n 3 pazpema XA2 1 NOBTOPUTh
OIIMCAHHBIE BBIILIE JCHCTBUSA, 3a/1aBasi OTPULATEIIbHBIC 3HAYEHUS OTIaJ0YHOIO PacXo/a.
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4.3.4  TlpoBepka UMITYJbCHBIX BBIXO/IOB

Pacxomomep comepX HUT 2 HE3aBUCHUMBIX HMIYIbCHBIX BbIX0Ja, (YHKIIMOHAIBHO CBS3aHHBIX C
npssMbIM U oOpatabiM pacxomamu. C momomipto 10 "APM "UFG Viewer" HeoOXoauMoO pa3pemuTh
paboTy UMITYIIbCHBIX BBIXOJOB U MEPEKIIIOYUTD UX B PEXKHUM PabOTHI 110 pabounM yciaoBusam (1m.2.3.3).

OHpeI[eJII/ITb PACYCTHBIC 3HAUCHUA NICpUuoAa CJICAOBAHHUA HMITYJILCOB JISA TPECX 3HAYCHUMN pacxoaa
(Qmax, 0.1Qmax 1 Qmin) o popmyie:

P
Tyace = 5 3600, (4.2)

rae P — Bec nMmysbea (M3/mm).

Bec umnynbca P sBisieTcs NaCOPTHBIM 3HaueHueEM U 3ajaercs B Hactpoiikax nuana3zonoB Ob. Kak
TIPaBHIIO BEC UMITyIbca P=1 M>/um.

B okne "TecT BBIXOMHBIX CHUTHAJIOB" BBECTH TEPBOE OTIAI0OYHOE 3HAYCHHE pabovero pacxoja
paBHOE Qmax.

N3mepuTh mepuo clieIoBaHUsI UMITYIIECOB Ha BBIXO/IC UMITYIIBCHOTO BBIXO/IA.
[ToBTopuTh nerictBus mis 3HadeHUi pacxona 0.1Qmax 1 Qmin.
BBIYHCITUTE OTHOCHTEIHHYIO IMOTPEITHOCTh PACXOA0MEpPa M0 UMITYJILCHOMY BBIXOAY B KaXJIOH TOYKE

pacxopa o gopmyre:

Tz~ Tpar
51_ = (M) - 10004 (4.3)
1'-]:-\al':'-i
Buectu PE3YJILTAThI B MIPOTOKOJ ITIOBEPKU UMITYJIbLCHBIX BBIXO0B.

Pesynbrarel TIPOBEpKHM  CUHMTAIOTCS  IOJOXHUTEIBHBIMH, €CJIM  3HAUCHHWS  OTHOCUTEIIbHOW
MOTPEITHOCTH UMITYJILCHOTO BBIXOJIa pacxoaoMepa or HaxonsaTcs B nmpeaenax +0,1 %.
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4.4 IToBepka kaHa/Ia H3MepeHHUs TeMIIEPaTyPhI

B nporpamme 10 "APM "UFG Viewer" noaxmountscst k Pacxogomepy-cuerunky raza "UFG™ (OB)
u B MeHI0 "MHcTpymeHThI" BbiOpath "TloBepka kanana T" (Pucynok 4.4).

B coorBerctBun ¢ merogukoir MIT 208-026-2023 moBepka OCyIIeCTBISETCS B TPEX TOUKAX IIKAJIBI
npu Temneparypax Tmin, 7=0 °C u Trax.

3ajgarh nepuoj] onpoca paBHbIN 5 CEKyHAaM U KOJIMYECTBO U3MEPEHUH Ha TOUKy He MeHee 10.
ITpu nomouu tepmocrara 3aaars 7=0 °C.

Hauarp HakomieHHe N3MEpUTEIIbHBIX TaHHBIX.

[lo oxoHUaHMM U3MEpEeHH NporpaMMa aBTOMAaTHYECKH pPACCUMTACT CpeJHee 3HAYCHHE
TeMIeparypsl Tufg U TOMECTUT Pe3yiIbTaT B TaOIHIly TOYEK MOBEPKH.

3a1arh ATAJOHHYIO TEMIEPATypy | .om U NOITYYUTh OTKIOHEHHUE PE3y/IbTaTa U3MEPEHUH OT 3TaJIOHA.

[ToBTOPUTH N3MEPEHUS 1Sl TOUEK C TeMIepaTrypamMu I min U Tmax.

BHecTu pe3ynbTarel B IPOTOKOJ MOBEPKHU KaHaja TEMIIEpaTyphl.

Pe3ynbTaTel ompeneneHuss aOCONIOTHOM IOTPEHIHOCTH IPH H3MEPEHUH TEMIEpaTypbl CUUTAIOT
MIOJIOKUTENIHBIMU, €CIIM a0COJIIOTHAasl IOTPEIIHOCTh MpPU HM3MEPEHHM TeMIepaTypbl HaXOAMUTCS B

npenenax = (0,5 + 0,005:1t1), °C

e Tim - - o

MNapameTpbl NnoBepkun . Tabnuua UsMepeHnil TemnepaTypb!
Kon-8o Touek nosepku Mepuog onpoca, cek I T.°C
! Homep Tekyuiei Toukn Kon-8o naMepeHuii Ha TouKy ;Zi:aq'
MunumM.
Cépoc HauaTb HakonneHue i
1 1 254110
|| Tabnuua Toyek noeepku 2 25,4265
3 254107
4 253716
| 5 25,3655
| 6 25,3459
f 7 25,3480
8 253771
.| 9 25,3766
10 253672 il

V‘BMEPEHM 33BEPLUEHDI

Pucynok 4.4 — OkHO MOBEPKH KaHAJa TeMIePaTyphl
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4.5 IToBepka KaHa/1a H3MEPEHUS NABJICHUSA

B cootBercTBum ¢ meronukoit MII 208-026-2023 nmoBepka oCymIeCTBIACTCS B IMATH TOUKAX HIKAJIBL:
P1=0,1 Pmax;

P2=(P1+P3)/2

P3=(P1+P5)/2;

P4=(P3+P5)/2

P5= Pmax, rae Pmax — BIIN.

JlonmycTMOe OTKJIOHEHHE 3HAYCHUI JJaBJICHUS, TIOJJAHHOTO Ha BXOJI TIEPBUYHOTO Mpeodpa3oBaTeis
JaBJICHUS, OT pacueTHOro 3HaueHus He 6onee yem Ha £ 0,05 Pmax (5 % BIIN).

B cnyyae mpumeHeHus: 3amaTuMKa M30BITOYHOTO JABJICHUS 3HAYEHHE STAJIOHHOTO aOCOIIOTHOTO
JaBJIeHUS onpeneuthb 1o Gopmyne: Poy = P omuss + Poap,
rje Psap — MOKazanus 6apomerpa (aTMOoc(epHOE JaBJICHHE B MECTE MPOBE/ICHUS MTOBEPKH),
klla (MIIa);
P omuss — 3HaUeHUE W3OBITOYHOTO NABJICHHS, 3aJaHHOE ITAIOHHBIM cpenctBoM, Klla
(MITIa).

B nporpamme ITO "APM "UFG Viewer" momkiarounthesi K Pacxomomepy-cuetunky raza "UFG"

(Ob) u B ment0 "HUHcTpymenTs” BoiOparh "TloBepka kanana P" (Pucynok 4.5).
3aiare Mepuoj] Opoca paBHbIN 5 CEKYHJIaM U KOJIMYECTBO U3MEPEHUM Ha TOuKy He MeHee 10.
[Tpu momomnu kanubparopa aarinenus 3anarb P=P1 MI]a.
Hauarpe HakomieHre U3MEPUTENIbHBIX TAHHBIX.

ITo oxoHuaHmu H3MCp€HHfI nporpamMma aBTOMAaTUYCCKH paCCHUTACT CPCAHCC 3HAYCHUC OABJICHHUA

Putg 1 TOMECTUT pe3ynbTaT B TAOJINIlY TOUEK TOBEPKH.

Brnwucare 3HaueHHE 3TaJOHHOIO JABICHUSA Popm U MOJIYYUTb OTKJIOHCHUC PE3YyJIbTaTa I/I3MepeHI/II71 oT

JTaJIOHA.
[ToBrOpuTh N3MepeHus 11 Touek ¢ P=P2 u P=P3.

Buectu pe3ynbrarsl B IPOTOKOJ IOBEPKU KaHaja JaBICHHUS.
Pe3ynpTaThl MOBEPKU CUUTAIOT MOJOKUTEIBHBIMU, €CJIU 3HAYE€HUE OTHOCUTEJBHON MOTPEIIHOCTH

IPY U3MEPEHUH JaBJICHHsI HaxoauTcs B mpeaenax +0,5% mis Turbo Flow UFG — H.
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noecpee coverg — e e

MapameTpbl NOBEPKU Tabnuua naMepeHuil 4aBneHus
Kon-eo Touek noeepku MNepwog onpoca, cek P, MMa
I Homep Tekyweit Touku Kon-Bo M3MepeHuii Ha TouKy : :::;::aq'
MuHuM.
Cé6poc HauaTe Hakonnexuue Floewalpn
- 1 0.1020
Tabnuua ToOYeK NoeEepKu 2 0.1021
3 01021
4 0,1021
5 01021
6 0.1021 ||
7 0.1020
3 01021
9 0.1021
10 0.1021
s —

PucyHnok 4.5 — OkHO MOBepKHU KaHAJIA JaBJICHUSI
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4.6 Onpenenenne MeTPOJIOrHYeCKNX XapaKTePUCTHK NMpeodpa3oBaTeis IVIOTHOCTH rasa.

OnpeneneHne METPOJOTHYECKUX XapaKTepUCTUK MpeoOpa3oBaTesis IJIOTHOCTH Ta3a MPOBOJAT
IyTeM @POBEPKU HAIWYMS CBHUAETEIBCTB O IOBEpKE (MpU HAIMYUM) U CBEACHMM O IOBEpPKE B
uH(popManoHHOM (OoHJIe Ha MpeoOpa3zoBaTelb INIOTHOCTHU r'a3a BXOASIINN B COCTaB YCTAHOBKH.

4.7 Tect Borunciaurtens pacxoaa (Ilosepka — Tect pTZ)

JlaHHBIA TecT NpeJHa3HA4YeH [yl MPOBEPKU HPABUIBHOCTH IPUBEAECHUS HM3MEPEHHOro pabodero
pacxona rasza K CTaHJAapTHBIM YCIIOBUSIM.

J11s1 BBITOJHEHHS TECTHPOBAHUSA HEOOX0MUMO ¢ momolipio nporpammel 110 "APM "UFG Viewer"
NOAKIIOUNTECS K Pacxomomepy-cuerunky raza "UFG" (3B) u B Menio "HHcTpymMeHTHI”" BbIOpaTh
"IToepka — Tect pTZ" (Pucynoxk 4.6).

3amarh METOJ pacueTa U KOMIOHEHTHBIH COCTaB rasa.

Bxirounts pexxum smynsiiuu padodero pacxona Qpus, Temneparypst 1 v gaBieHus P.
3anare omiangounble 3HaUCHUSt Qpas, T 1 P.

Haxarp knonky "Ilyck".

B pesynbprare momydunMm u3MepeHHOE 3HAYCHHE CTaHIapTHOro pacxoma Qc., pacueTHOe 3HaueHHE
CTaHAapTHOTO pacxona Q. U OTHOCUTENBHYIO TOTPEIIHOCTD Q..
Pe3ynbrar MoBEpKH CUMUTAIOT TMOJIOKHUTEIBHBIM, €CIU IOJYYEHHBIE MOTPEIIHOCTH HAXOIUTCS B

npeaenax £0,01 %.

Moeepka - Tect pTZ @
PacueT koadpuUMeHTa CKUMaEMOCTK Pesxxim amynaumn Qpab, T, P
MeTtog pacueta FCCCOAMP 118-05
Cymma, % OTnagouHoe 3Haue»—u.;e 10
2 pabouero pacxoga, M3y
100,0000 ) OTnagoqyHoe 3Ha4YeHne
TemnepaTtypel, °C S B
CocTae rasa OTnapoyHoe 3HaYeHWe W /i
KomnonenT 3HaueHne Eg unam. © AaeneHus, Mla ' N
Asot 78,1100 Mon.% YnpaeneHwe 3amepaMmn
Dwokcwg yrnepoga 0,0000 rMon. % _——
MeTan 0.0000 Mon. % BpeMA W3M. MUHYT 5 = CTOMN
3TaH 0.0000 mMon. %
Mponax 0,0000 mon.%
H-ByTaH 0,0000 Mon.% AnuTensHocTs, cex 20,001
w-ByTaH 0,0000 mMon. % Pacxoa, M5y
| %
HTlerTan 0,0000 MOm | 1 Qew | 1000716  Qcp | 1000716  3Qc% | 0.000
w-NedTax 0,0000 mon.% | =
H-T ekcaH 0.0000 mMaon. % OFLEM, M®
%
Boaopoa 0.0000 Mon. = Ven | 055598  Vep | 055598  8ve% | 0.000
Kucnopog, 20,8600 mMon. %
Apron 0,8300 mon.% Maccoeslii pacxoa, Ky
Moraokena yrnepopa 0,0000 Mon. % Qua 120399 Qup @ 120399  5Qm% 0.000
3TUneH 0.0000 mMon. %
AmMmMuak 0.0000 mMon. % Macca. Kkr
T %
Menui 0,1000 Mon. Mu | 066892 Mp | 0.66892 &M% | 0.000
Cepoeogopog 0,0000 mon.% |-
HakonneHwe AaHHbIX W ycpeaHeduve. MNMpowno 38 cex. Mamepenwni: 20 [ |

Pucynok 4.6 — 3® tect pTZ
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S) Texnuveckoe 00cTyKUBaHHE
5.1 O0mme ykazanus

5.1 Pacxonmomepsl HEe HYX/alOTCS B CHEIMATLHOM TEXHUYECKOM OOCTY>KMBAHUHU, 32 UCKIIIOUEHUEM
NEPUOANYECKON TTOBEPKHU C 0053aTeIbHON 3aMEHOM 3JIeMEHTOB TUTAHMUS.

5.3 PeMoHT pacxojomMepa BBITIOIHSACTCS MPEANPUITAEM-U3TOTOBUTEIIEM HIIM YITOJIHOMOUYEHHOW UM
OpraHu3aIen.

5.4 O mpousBeEHHOM PEMOHTE JielaeTcs OTMETKa B macrnopre Ha pacxoaomep. Ilo okoHuanuu

PEMOHTA CYCTUYHUK IMOABEPIracTCA BHquepCHHOﬁ IOBEPKE.

5.2 Hopsaok nposenenusi TO u peMoHTa

5.21 TO pacxomomepa HpOBOAMTCS BIAJCIbLEM y3Ja y4era ra3a, Ha MECTe HKCIUTyaTalluu
pacxopomepa. Pekomennyemas nepuoauunocts TO - He pexe 1 pa3 B roa. [lepuonnunocts TO 3aBucut

oT yCJ'IOBI/Iﬁ IKCIUTyaTalluu U COCTOSHUS Ia30IIPpOBOAA U OIIPCACIISACTCS SKCIUTYATUPYIOIIUM JIULIOM.

Texnuueckoe 06CJ'IY)KI/IB8.HI/I6 MMPOU3BOAUTLCA B CJICAYIOIICM ITOPAAKE:

- OCMOTp pacxojioMepa Ha MPEAMET OTCYTCTBHUS IMOBPEKICHHN KOpIyca, KauyecTBa KPEMex HBIX
COEMHEHUH, TePMETUYHOCTH, HATUYUS IJIOMO, YIaleHue MbLI;

- HAOMIONEHME 3a TMOKa3aHWSAMH ITUPPOBOTO WHIUKATOPA M OIEHKA COCTOSHUS 10 TPHHIHUITY
"pabotaer - He paboraer";

- IpOBEpKa OTCYTCTBUSA OLIMOOK B paboTe cuérumka (B peKMME HHJAMKALMK KOAAa OIIMOKU Ha
UH/IMKaTOpe CYUETUMKA TOJDKHBI 0ToOpakarbes cumBoibl HC);

- IpOBEepKa CTENEeHH pa3psiza OaTapen pacxogomepa U e€ 3aMeHa B Cllydae He0OXOANMOCTH.

5.2.2  Bce HEUCNPaBHOCTH, BBISIBICHHBIE B TPOIECCE KOHTPOJS TEXHUYECKOTO COCTOSIHHS,
JIOJDKHBI  OBITh  YCTpPaHEHBI. 3alpelIaeTcsl BBITIOJIHATH TOCIEAYIONIME ONEpalui A0 YCTpaHEHUs
00Hapy>KeHHBIX HEUCIIPABHOCTEH.

5.2.3  Pacxomomep ¢ He yCTpaHEHHBIMH HEHCTIPABHOCTSIMH OpaKyrOT U HAIIPABISIOT B PEMOHT.
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5.3 Bo3Mo:KHbIE HEMCTIPABHOCTH U METObI X YCTPAHEHUS
5.3.1 HewucnpaBHocTH pacxomomepa, crnocod HUX YCTpaHEHHS M METOIbl HMX YCTPaHCHHS
npuBeieHbI B Tadmuie 5.1.
Tabauua 5.1
Ipuunna Metoa ycTpaHeHUs
HeucnpaBHoCTb P AYeTp Mpumeyanue
HENCNPABHOCTH HENCNPABHOCTH
[TpoBepuTh CONPOTUBIICHHE
OtcyrcTBYyeT OOpBIB TUTAOLIETO IIATAIOILETO POBOA.
WHAUKAIHS poBOa [IpoBepuTh nuraroiee
HaIpsKEHUE
[TpoBepuTh CONPOTUBICHHE
OTCyTCTBYET CBS3b
1o unTepdeiic OOpBIB WK 3aMBIKaHUE | CUTHAJIBHOTO MPOBOJIA.
B3I p y CUTHAJILHOTO MTPOBOAA [TpoBepuTh HaIEKHOCTH
pPa3bEMHBIX COEAUHEHHI
OTCyTCTBYIOT [TpoBepuTh CONPOTUBIICHHE
CUTHAJIBI OOpBIB WK 3aMBIKAaHUE | CUTHAJIBHOTO MTPOBOJIA.
UMITYJIBCHOTO CUTHAJILHOTO MTPOBOA [TpoBepuTh HaIEKHOCTH
BBIXOJIa Pa3bEeMHBIX COCIMHECHUM
OTCYTCTBYIOT WU [TpoBepuTh paboTy HaTdunKa [IpoBectu
M y Heucnpasen natank DOBCPHTE b ya p
HEBEPHBI MOKA3aHU N —— JIABJICHUS U €0 MOBEPKY MOCIIe
JTABJICHUS COEJIMHUTENBHBIX JTUHHUH peMOHTa
OTCYTCTBYIOT WU [TpoBepuTh paboTy HaT4ynKa [IpoBectu
Y Y Hewucnpasen narunk POBEP P YA p
HEBEPHBI MOKA3aHU TEMIIEpaTyphl U €r0 MOBEPKY TOCIIe
TEeMIIEPATypPhI .
TEMIEPATYPhI COEJIMHUTENBHBIX JTUHHUH peMOHTa
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

5.4 Bausinue akyCcTHYeCKOM MOMeXH HA Pe3yJIbTAaT U3MePeHHH

5.4.1 B oOmem cirydae akyCTHYECKHE MTOMEXH (IITyMbI) B TPYOOIIPOBOJIE CO3AIOTCS PA3TNYHBIMHU
MCTOYHHKAMH: HaCOCaMH, KOMIIPECCOPaMH, COTUIAMHM, 33[IBHKKAMH, KJIallaHAMU PEryIMpPOBaHUs pacxoia
Y JIaBJICHUS U T.II.

5.4.2 B cnyyae, ecny aMIUIMTYZA IOMEXH MPEBBICUT YPOBEHb KOMIApUPOBAHUS TTOCIE MOMEHTA
paspemenuss wm3MmepeHuil (Pucynox 5.1), ona Oymer BOCHpHHSATa CHCTEMOM KakK  JIOXKHBIN
UH(POPMAITMOHHBINA UMITYJIbC. [IpH 3TOM OIHO3HAYHO cpaboTaeT cucTeMa CaMOJMAarHOCTUKU MO KPUTEPHIO
"OTKJIOHEHUE U3MEPEHHOI CKOPOCTHU 3BYKa JIy4a OT CpeIHEH CBBILIE YCTAaHOBICHHOU rpaHullsl (5%) 1ubo
[0 KPUTEPUIO 'OTHOLIEHUE CUTHAI-IIYM MEHee KpuTuyeckoro 3HaueHus (mMenee 15 nb)". Ilpu stom
CHUCTEMa CaMOJIMarHOCTUKH chopmupyeT curHai aBapuu iyda "HEHOPMA™" u myd Oyzet OTKIIIO4EH.

Momexa

‘i WHdopMaLMOHHBIN MMNYTNbC l

]22”77‘ YpoBeHb KOMMapupoBaHUs

409 6+

| | [ Wa émmmm,a 200
[ |
[ [ VB emnniryEal (200

-409.6

-1228.

-2048
EE I >
- ,
288.00 488.00 \ 688.00

Hhpose | MomMeHT pa3pelueHusa usmepeHuin

Pucynok 5.1 — IlpuMep curxaga c nomexoii

BaxxHo nmonuMars, 4To U3MEHEHUE B CAMOM OTHOIIIEHUU CUTHAJIA K IIIyMY HE SIBJIIETCS TIOKa3aTeieM
TOT0, YTO TOYHOCTb CUETYMKA HAXOAUTCS MOJ Yrpo30il, 3TO yKa3blBa€T Ha TO, YTO MOJ Yrpo30i
BO3MOXXKHOCTh OOHapyeHus (T.€. pacro3HaBaHHs) UMIYIbCOB. EciaM UMIYyIbChI HEBO3MOXXHO
pacno3HaTh, U3MepeHue npekpaaercs!

5.4.3  PexomeHnanuu mo 60pb0e ¢ IryMoM

B ocHOBHOM HeﬁCTBYIOT CJICAYHOIINEC PCKOMCHAAIUN:
— pacxoaoMep JOJIKCH YCTAaHABIMUBATHCA OO0 PCryJIUPYROIIUX HpI/I60pOB;

— MEXIy pacXOJOMEpPOM M MCTOYHMKOM IIyMa JOJDKHBI YCTaHABIMBATHCA LIYMOIOIVIALIAIOIINE
3JIEMEHTHI (TPOMHUKHU, CENapaTopsl U T.J1.);

— YMEHBIIUTh, €CIIM MO3BOJSIET YPOBEHb MOJE3HOTO CUTHaNa, UJealbHyl0 amMmiuTyny APV, urto
OpUBEJET K YMEHbLICHHI0 Ko3(duuumeHta ycuieHus u ypoBHS nomexu. OJHAKO HpU 3TOM CleayeT
NOHMMAaTh, YTO TaK K€ yMaJeT amIuIuTyna WHGOpMaluoHHOro wuMmmyibca. Ilostomy, HeobXxoaumo
HPOCIEANTh, YTOOB! aMIUIUTY1a UH(OPMAIIMOHHOTO UMITYJIbCa OCTaBalach JOCTATOYHOW M 3HAYUTENIBHO
IIPEBBIIIATIA YPOBEHb KOMIIAPUPOBAHUS.

JIi1st u3MeHeHus uaeaibHoi aMmmutyasl APY Heooxoaumo nocpencrsom 110 "APM "UFG Viewer"
MOIKJTFOYUTHCS K U3MEpUTENI0 CKopocTH MoToka UFG U BRIMOIHUTH CIENYIOIINE ACHCTBUS:

— B MeHIo "MHcTpyMeHTHI" BbIOpaTh 'Y pasieHue MmoctoM Db" U BKIIIOUNTH MOCT;

— B MeHIo 'MHcTpymeHTsl" BbiOpaTh "IlepBuuHas HacTpoiika™,

— B OoTKphIBIIEeMcsl okHe (PucyHOKk 5.2) BBecTH HOBOE 3HAYCHHE HJICATHHOW aMILTUTYIsl APY u
Ha)kKaTh KHONKY "'3amucarp".
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PykoBoaACTBO IO IKCILJIYATAIUHU

—
Mepewdnan HacTpoika Y3IP

A==}

OBwme HAaCTpoRKN | Hacrpoiika APY|

3ae. HOMep
Kon-so nyyei

YacTtoTa uamepenni, Ny

CmelweHwe nyder

10,0012

OuameTp Tpy6el, M 0.15 Anpec \—WEI l BarpyanTs M3 thaiina
ﬂ =
MpeancHaa amnnutyga APY l CoxpanuTe & daiin l

Banac nayael, % (0-70)

Makc. BpemMA nay3u

CrapToBeii MHOek: koagdg. APY

Pasmep ecibopku Ans onpegen. ypoBEHA NOMexu

12,50

CuuTtats

3{}05[

TNMyu 1 Tyu 2

¥ [nwHel nyTei nydei, M

Bpema nayssl nepen uaMepeHuem
nyueR No NoOTOKY, MC

Bpema naysel nepeq namepeHmem
ny4ef NpoOTME NOTOKE, MC

MuHumManeHeA Delval no noToky
MuHumaneHeld Delval npoTwe noToka

Hauano okHa ckaHupoBaHuA APY

NMyu 3

NMyu 4

MapameTpel coXpaHeHsl

Pucynok 5.2 — @ IlepBuyHasi HacTpoiika pacxogomepa
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

6 TpancnopTupoBaHHe U XpaHeHHE
6.1 OO01uue TpedoBaHMsI

6.1.1  VYmakoBaHHBIE KOMIIOHEHTBI PacxopoMepa JIOJDKHBI TPAaHCIOPTUPOBATHCA B 3aKPBITHIX
TPAHCIOPTHBIX CPEACTBAX BCEMH BUAAMH TPAHCIIOPTA, KPOME MOPCKOIO, B TOM YHUCJIE U BO3AYILIHBIM, B
OTAIUIMBAEMBIX TIE€PMETU3UPOBAHHBIX OTCEKaX, B COOTBETCTBHUM C IIPABWIAMM IIEPEBO30K IPY30B,
JNEUCTBYIONIMMH Ha KaXX0M BUJE TPaHCIOPTA.

6.1.2  VYcnoBus TpaHCIOPTUPOBAHUS B YaCTU BO3ACUCTBUS KIMMATHYECKHUX (DAKTOPOB JIOJIKHBI
cootBetcTBOBarh rpymie ycioBuit 5 (0XK4) mo 'OCT 15150 — qy1st KpBITBIX TPAHCIIOPTHBIX CPEICTB.

6.1.3  VYcnoBus TpaHCIOPTUPOBAHWS B  YAaCTH MEXAHMYECKHX  BO3JCHCTBUH  JIOJDKHBI
cootBercTBOBarh rpynie Ne 2 mo 'OCT P 52931.

6.1.4  YmakoBaHHBIC KOMIIOHEHTHI PacxXojoMepa JOJKHBI XPAaHUTHCS B CKIIAJICKUX TTOMEIICHHSIX
rpy3ooTnpaButesnis u (WIM) Tpy3omoiiydyaresiis, OOeCIeYMBAIOIUX COXPAaHHOCTh HM3ACIUNA  OT
MEXaHUYECKUX MOBPEKICHUH, 3arps3HEHUSI U BO3JICHCTBHS arpeCCUBHBIX CpEJl, B YCIOBUSAX XpaHEHUs 3
o I'OCT 15150.

6.1.5  Jlomyckaercsi XpaHEHHE KOMIIOHEHTOB pacxoJoMepa B TPAHCIIOPTHOH Tape J0 6 MecCsIeB.
[Ipu xpanenuu Oonee 6 MecsIEB KOMIIOHEHTHI pPAacXoloOMepa JIOJKHBI OBITh OCBOOOXKIEHBI OT
TPAHCIIOPTHOM Tapbl U XpaHuUTbcs B ycioBusix xpaHeHus 1 mo 'OCT 15150. O6mme TpeboBanus K
XpaHEHUIO pacxoomepa B otamnBaeMoM xpanuwiuiie no 'OCT P 52931.

6.1.6  DOkcrulyatallMOHHass W TOBAPOCONPOBOAWTENIbHAS TOKYMEHTALUsl BKJIAJIBIBACTCS B
MIOJIMDTUJICHOBBIN ITAKET U YKIIAABbIBAIOTCSA B YIIAKOBOYHYIO Tapy.
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7 Yruanzanus

Bcee Marepualibl 1 KOMIUICKTYIOIIUC U3IACIINA, MCIIOJb30BAaHHBIC IIPHW HM3IOTOBJICHHWH pacxogoMeEpa,
KaK IIpU SKCILTyaTalhuu B TCUCHUC CPOKa CHy)KGBI, TaK U 1O HCTCUCHUH pECypcCa, HC NPCACTABIIAIOT
OIMAaCHOCTH IJIs 310POBbA UCJIOBEKA, IIPOU3BOACTBCHHBIX, CKIIAJICKHUX MMOMEIICHHUH 1 OKPY)KaIOH_[ef/i CpCIbl.

YTunu3anusi BHIIIEANINX U3 CTPOSI COCTABHBIX YacTel pacxoaoMepa MOXKET MPOU3BOAUTHCS JTFOOBIM
JIOCTYITHBIM TTOTPEOUTEITIO CITOCOOOM.

YTunuzanusi JIMTUEBBIX Oarapeil, a Takke aKKyMyJIsSTOPOB OCYIICCTBISICTCS CIICHATU3UPOBAHHOM
OpraHu3aIen.
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PyKoOBOICTBO IO KCILIVATALIUHA Turbo Flow UFG-H

INPUJIO)KEHUE A
(obs3aTenbHOE)
IIpumep 3anucH pacxogoMepoB-C4eTYMKOB ra3a yabTpa3sykoBbix Turbo Flow UFG-H npu
3aKa3e U B TEXHHYECKOH JOKYMEHTALUH

UFG-H- [ XXX |- [ XXX |- | XXXX |- | X |- | X |- |[X |- | XX
1 2 3 4 5 6 7
1 MakcumaJabHbIi H3MepsieMblii pacxon:
004 — 4,0 M%/u
006 — 6,0 M%/u

010 — 10,0 M%/u
016 — 16,0 Mm%/
025 — 25,0 M3/
040 — 40,0 M*/u
065 — 65,0 M*/u
100 — 100,0 M3/
150 — 150,0 M%/u

2 Tun npucoeIMHEeHUs:

G34 raiika (3/4") DN20
G10 raiika (1") DN25
Gl4 raiika (1 1/4") DN32
G12 raiika (1 1/2") DN40
G20 raiika (2") DN50
F50 st DN5O dnaner 50-06-01-1-B-C120-1V mo 'OCT 33259 DN50
F51 st DN5O ®manen 50-10-01-1-B-C120-1V o I'OCT 33259 DN50
F52 st DN5O ®manen 50-16-01-1-B-C120-1V o I'OCT 33259 DN50
F80 st DN&O ®nanen 80-06-01-1-B-C120-1V o I'OCT 33259 (F80) DN80
F81 st DN&O ®nanen 80-10-01-1-B-C120-1V o I'OCT 33259 (F80) DN80
F82 st DN8O ®nanery 80-16-01-1-B-C120-1V o 'OCT 33259 (F80) | DN80

3 Bepxuuii npeaena Becrpoennoro ITJI JTA:
A160 - a6comrotHoe nasienue 160 xIla
A410 - a6comotHoe nasienue 410 xI1a
A600 - abcomotnoe gasiaeune 600 xlla
XXXX —II1 orcyTcTBYET

4 UcnoTHeHHE 10 TNANIA30HY TeMIepaTyp u3MepsieMoii cpeasbl:
1-M -or-30m10+70°C
2—M1-ot-10 o +50 °C
3—-M2-ot-15 no +50 °C
4 —M3-ort-25 o +50 °C
5—X -ot1-50 70 +70 °C

5 UcnoTHeHME 10 HAJTHYHIO 3aTIOPHOT0 KJIaNaHAa:
0- O6e3 knamaHa
1- ¢ xiamanom

6 UcnosTHeHME MO0 HATHYHIO 0JIOKA TeJIeMETPUM:

0 - 6e3 momyns

1- ¢ moaymnem NBIOT, BHyTpeHHsIst aHTE€HHA, SIM-YHIT
2- ¢ moxyinem NBIOT, BHyTpeHHssl aHTeHHA SiM-KapTa
3- ¢ moxynem NBIOT, BHelHsAs aHTeHHA, SIM-YuI

4- ¢ momynem NBIOT, BHeiHsAs aHTeHHA, SIM-KapTa

5- ¢ monynem GPRS, BHyTpeHHss aHTeHHa, SiM-kapTta
6- ¢ moaynem GPRS, BHemHss anTeHHa, Sim-kapra

7 lonoJIHNTEJIbHBIEC PA3beMBI:

10 — pa3beM BHEIIHETO MUTAHUS U CBS3U ™

01 — pa3beM BHEIIHEH aHTCHHBI

11 — pa3beM BHEIIIHETO MUTAHUS U CBS3H U Pa3beM BHEIIHEH aHTEHHBI

XX — OTCYTCTBYIOT

* B 9TOM pa3beMe KOHTAKTHI ISl TOIKII0UEHHUS nuTanus, RS-485, razoananusaropa, UMITyIbCHOTO BBIXOIa
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MNPUJIO)KEHUE b
(obs3aTenBHOE)
I'abapuTHbIE pa3Mepbl

/
ﬁ

) -
& :;Q J.—ﬁ h
3 g
DN50(38)
Qmin, M*/g Qt(0,01Qmax), m>/a Qmax, M/g quanasoH 1:X
7,5 150 20
5 150 30
3 150 50
2,307692308 150 65
1,875 150 80
1,5 150 100
1,153846154 1,5 150 130
0,9375 1,5 150 160
0,75 1,5 150 200
0,375 1,5 150 400
0,3 1,5 150 500
0,15 1,5 150 1000
0,1 1,5 150 1500

Pucynok b.1- Pacxonomep - cuerunk rasa yasrpassykosoii Turbo Flow UFG-H
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Turbo Flow UFG-H

G11
#32

\___-__—_-

611/2

75

[

DN40

Qmin, M>a Qt(0,01Qmax), M%/a Qmax, M%/u nuranas3oH 1:X
5,00 100,00 20
3,33 100,00 30
2,00 100,00 50
1,54 100,00 65
1,25 100,00 80
1,00 100,00 100
0,77 1,00 100,00 130
0,63 1,00 100,00 160
0,50 1,00 100,00 200
0,25 1,00 100,00 400
0,20 1,00 100,00 500
0,10 1,00 100,00 1000

Pucynoxk B.2 - Pacxomomep - cuerunk ra3sa yasrpasBykosoii Turbo Flow UFG-H

G11/2
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G114

-

—_11

224

G4

10

DN32(24)

Qmin, Mm%y Qt(0,01Qmax), M>/a Qmax, M%/4 nmuana3oH 1:X
3,00 60,00 20
2,00 60,00 30
1,20 60,00 50
0,92 60,00 65
0,75 60,00 80
0,60 60,00 100
0,46 0,6 60,00 130
0,38 0,6 60,00 160
0,30 0,6 60,00 200
0,15 0,6 60,00 400
0,12 0,6 60,00 500

Pucynok B.3- Pacxogomep - cuerunk rasa yabrpasBykoBoii Turbo Flow UFG-H G1 1/4 ¢ kiiananom
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224
224

G116

G114

\C
3

DN32(24)

Qmin, m>u Qt (0,01Qmax), M%/a Qmax, M%/4 nuarason 1:X
3,00 60,00 20
2,00 60,00 30
1,20 60,00 50
0,92 60,00 65
0,75 60,00 80
0,60 60,00 100
0,46 0,6 60,00 130
0,38 0,6 60,00 160
0,30 0,6 60,00 200
0,15 0,6 60,00 400
0,12 0,6 60,00 500

Pucynok b.4- Pacxogomep - cueTunk rasa yabrpa3Bykooii Turbo Flow UFG-H G1 114
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I

-

=
35
40

DN40

Qmin, m>u Qt(0,01Qmax), M3/a Qmax, M%/4 nuanason 1:X
5,00 100,00 20
3,33 100,00 30
2,00 100,00 50
1,54 100,00 65
1,25 100,00 80
1,00 100,00 100
0,77 1,00 100,00 130
0,63 1,00 100,00 160
0,50 1,00 100,00 200
0,25 1,00 100,00 400
0,20 1,00 100,00 500
0,10 1,00 100,00 1000

Pucynok Bb.5- Pacxomomep - cueTunk rasa yasrpassykoBoii Turbo Flow UFG-H G1 112 ¢ kirananom
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Turbo Flow UFG-H

Ic

sty
2

124
ayz

-

35

%o

DN40

Qmin, m>u Qt(0,01Qmax), M3/a Qmax, M%/4 nuanason 1:X
5,00 100,00 20
3,33 100,00 30
2,00 100,00 50
1,54 100,00 65
1,25 100,00 80
1,00 100,00 100
0,77 1,00 100,00 130
0,63 1,00 100,00 160
0,50 1,00 100,00 200
0,25 1,00 100,00 400
0,20 1,00 100,00 500
0,10 1,00 100,00 1000

Pucynok b.6- Pacxonomep - cuerunk rasza yasrpasykosoii Turbo Flow UFG-H

G1 1/2 ¢ k1ananom
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il
— [ [] lm [ ] —
B|S|3| = —— =gee /\ \ ’\ ----- 3
1 ap
DN50(38)
Qmin, M>a Qt(0,01Qmax), M>/a Qmax, M%/4 nuanasoH 1:X
7,5 150 20
5 150 30
3 150 50
2,307692308 150 65
1,875 150 80
1,5 150 100
1,153846154 1,5 150 130
0,9375 1,5 150 160
0,75 1,5 150 200
0,375 1,5 150 400
0,3 1,5 150 500
0,15 1,5 150 1000
0,1 1,5 150 1500

Pucynok b.7- Pacxonomep - cueTunk rasa yasrpasykosoii Turbo Flow UFG-H
G2 ¢ kianaHoMm 0e3 KJIanaHa
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4 omb, #d

) 7

L d D1 D
Dn50 Pn6 450
Dn50 Pn6 ¢ kimamanom 517 14 110 140
Dn50 Pn10 450
Dn50 Pn10 ¢ kiamnanom 517
Dn50 Pn16 458 18 125 160
Dn50 Pnl16 ¢ knanmanom 525
Dn80 Pn6 450
Dn80 Pn6 ¢ kimamanom 517 18 150 185
Dn80 Pn10 452
Dn80 Pn10 ¢ kiarmanom 519
Dn80 Pn16 460 18 160 195
Dn80 Pn16 ¢ kiarmanom 527

Pucynok B.8- Pacxomomep - cuerunk rasza yiasrpassykoBoii Turbo Flow UFG-H__Dn 50, 80
(du1aH1IeBOe UCTIOITHEHHE
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MMPUJIO)KEHUE B
(cupaBouHOE)
CxeMa mJIOMOMPOBKH OT HECAHKIIMOHMPOBAHHOTO J0CTYIIA,
0003HaYeHNe MeCT HAHECEHH s 3HAKA MOBEPKH

nnomba ronorpaguuyeckas

Pucynok E.4 — Pacxonomep Turbo Flow UFG-H

Ha cxemax mudpamu 0603HaueHO:
1 — mnomOa CBUHIIOBAS JIsl HAHECEHUS 3HAKA MTOBEPKH;
2 — IoM0a CBUHIIOBAS IPEAPHUSTHS-U3TOTOBUTEIIS;

7 — miomOa CBHMHIOBAaA IMNPCANPUATHA HU3TOTOBUTCIIA, NPCAOTBpallaromias BCKPBITUC KOXYXa U
AOCTYII K 6aTapee IIMTaHHA.
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NPUJIOXKEHUE I
(oGs3aTenpHOE)
Onucanue NpoToKoJa ooMeHa U kapta peructpoB MODBUS

PexomMeHryeMblil mepuo1 orpoca rpymnibl HapaMeTpoB, He yaiie 1 paza ot 4 1o 12 cexyHz.

Onucanue NpoToKoJIa

J1is cBsi3u ¢ IprOOPOM B OOJBIIMHCTBE CIIY4aeB UCIOIb3yeTCsl CTaHAapTHBIN mpoTokos MODBUS-
RTU (www.modbus.org). CereBoii aapec mnpubopa mo-ymomyanuio 1. IlommepKuBarOTCs KOMaHIbI
gyrenus: 0X03, 0x04 (umeHtnunsb), komanaa 3anucu 0X10, komanaa ureHus nocie 3amucu 0X17, a Taxke
koMaHna uaeHTuukanuu npudopa 0x11. B 3aBucMMOCTH OT KOMaHABI OTBET OT IMPUOOpPa MOMKET
MOCTYIATh C 33JIePKKOM OT HECKOJIBKUX MHJUIMCEKYH]] 10 HECKOJIBKUX CEKYHJI, YTO HYKHO 0053aTeIbHO
yauThIBaTh TpH paspadotke I10 BepxHero ypoBHs. Taxxke cymecTByroT kKoHBepTephl RS485 untepdeiica
CTOPOHHUX MPOU3BOAMUTENCH, KOTOPhIE HE MOTYT OBICTPO MEPEKIIOUAThCS U3 PEKMMA Mepeladud B PEKUM
npueMa, 4TO NPENATCTBYeT HOpMalbHOMY oOMeHy. [[is pemieHuss AaHHOH NpoOJIEMBbl CYIIECTBYET
HacTpoiika B mpubope "mayza mepen orBeroM 50 mc", koTopas, NpU €€ BKIIOYEHHH, NMPUHYIUTEIBHO
no6asiser may3y 50 Mc repes OTBETOM.

Anpecnoe mpoctpanctBo MODBUS peructpoB coaep HUT BHYTPEHHHE IE€peMeHHbIE Ipudopa,
OIMCAaHUE KOTOPBIX IMpeiacTaBieHO Hike. JlaHHble mepematorcss B komupoBke BigEndian (cmauana
crapmmid  Oaiit). YreHwe/3amuMch YacTH TEPEMEHHOM 3allpelmieH0 W Bo3Bpamaer omwuoky. [l
MepeMeHHbIX Tpubopa, KoTopble 3aHUMaroT Oosnee omHoro peructpa MODBUS mopsnok cnemoBanus
0alT ciaenyroIuii:

Tun Topsiaok Tpuvep Tpumeuanue
uint8 1,0 0010->16 nepeaaeTcs Kak uintl6
uintl6 1,0 01 00 -> 256
uint32 3,2,1,0 10 02 01 00 -> 268566784
imes 7.6,543.21.0 |0 GrnicionBCDEE
float32 3,2,1,0 44 DF 2A 28 -> 1,7853173828e+3
float64 7,6,54,3,2,1,0

TDateTime |7,6,5,4.3,2 1,0 150B 07 EOOC 01 1E 00 -> 21.11.2016

12:01:30.000
Ipv4 3,2,1,0 01 02 03 04 -> 001.002.003.004
1,0,3,2,5,4,7,6, [5042 303239 5F 313039350000 -> XX - KOJI-BO CHMBOJIOB B
ASClIZ-XX 9, .. "BP20_90159" CTPOKE
TConnection |3,2,1,0
TWaitConnec

t 3,2,1,0

[Tpumep urenus nepemenHoi "Texymuit pacxos ctanaaptHelii" no agpecy 0xX0000:
-> OTnpasneHo 8 6anT: 01-04-00-00-00-02-71-CB
01 04 0000 0002 71CB

azgpec mpubopa | KoMaHaa aJipec perucTpa | KOJ-BO PETHUCTPOB CRC

<- MpuHsaTo 9 6anT: 01-04-04-46-39-E3-67-36-1B
01 04 04 4639E367 361B
aapec npubopa | KoMaHa KOJI-BO OaiT guciio B popmare FLOAT32 ~ 11896,851 CRC

B tabmumax rpada "moctyn" o3nauaer criemyromiee: R - qoctym ans urenusi, W - JOCTYyIl Ha 3aIuCh,
P - 3amuTa maponem. I'pada "Y" - ypoens nmocryma: 0 - m0060ii, 1 - morpeduTesns, 2 - MOCTABIIUK, 3 -
MeTpoior, 4 - 3aBo1l u3roroBurens. ['pada "33" - 3ammuTa 3anucu: 1 - peructp 3amuineH OT U3MEHEHUS
npu ycranoBiaeHHoM mxamnepe "3AIUTA 3AITNCH" na nnare npudopa.
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HNnentudpuxarop npudopa (komanga getlD 0x11)

[Ipu nonkimroueHHI0 K MpUOOPY HEPBBIM JIEJIOM HEOOXOAMMO IPOYUTATh MH(POPMALUIO O HEM C
noMoibio koMauasl 0x11. B pesynprare BbIOJHEHUS KOMaHbl MAacTEP CMOXKET MOIY4YUTh CBEIEHUS O
TUne mnpubopa, €ro 3aBOJCKOM HOMEpPE M IPOYUE CEPBUCHBIC IAapaMETpPbl, KOTOpbIE ITO3BOJIAT

I/II[eHTI/Iq)I/II_II/IpOBaTB MMPaBUJIbHOCTb YCTAHOBJICHUSA CBA3H.

CM%‘;‘;;'“’ Onucanne Topsinok Gaiit 3uauenne

0-3 Wnentudukarop Ooka JTaHHBIX 3,2,1,0 Ox57F24F1E

4 Howmep Bepcun popmara 0x01

5 Pasmep Omoka 0x44

6 HNnenTndukarop THNAa ycTrpoiicTa B IeJIOM 0x32
7-10 WneHTudukarop Tumna MOIyis yCTPOHCTBA 3,2,1,0

11 Kapra peructpoB (Mojesns): IaBHas Bepcus 5

12 Kapra peructpoB (Mozieinb): JOMOJHUTEbHAS BEPCHS 0

13 Bepcus M34 I10: riaBHas Bepcus 2

14 Bepcus M34 I10: gononHAUTENBHAS BEPCHS 0
15-18 CRC M3Y 11O 3,2,1,0
19-38 Bepcus anmaparsoit yactu. ASCII 20 cumBoios. 0-19 "UFG-H HEAD_vX.X"
39 -58 3aBoackoit Homep yctpoiictBa. ASCII 20 cumBoI0B 0-19 "1234567890"
59 - 60 Texymuii rox o mpudopy 1,0

61 Tekymmit Mecsii o npubopy

62 Texyumii news o mpubdopy

63 Tekymuii gyac mo mpubopy

64 Texymue MUHYTHI [0 TPUOOPY

65 TekyIue CeKyH/IbI 110 MPUOOpy

66 YacoBoii nosic 3

67 Kanan untepdeiica cps3u: X

68 PexuM paboThI: BKITFOYCH OxFF
69-72 Unentudukarop O10Ka JOMOTHUTEIBHBIX JTaHHBIX 3,2,1,0 0xC87D5590

73 Howmep Bepcun dopmata 0x01

74 Pazmep Onoka 0x08
75 - 82 YHuKanbHBINA cepuitHbIi HOoMep MK 7,6,5,4,3,2,1,0
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Turbo Flow UFG-H

Texkyuue 3HAYCHUSA

OCHOBHBIE TapaMETPhI

Anpec Haumenosanne THn JaHHBIX Toctyn Tpumeuanue
0x0000  |Pacxoj cTaHaapTHbIH, M%/u float32
0x0002  |Pacxon pabouuii, M3/u float32 R
0x0004 | Temmepatypa, ° C float32 R
0x0006 | JaBienue abcomoTHOE, MIla float32 R
0x0008 | CkopocTh MOTOKa, M/C float32 R
0x000A | CkopocTb 3ByKa, M/C float32 R
0x000C | MaBnenue uzodbToudoe, MIla float32 R
0x000E | Kos¢duImeHT c:knMaeMOCTH float32 R
0x0010 |[ara/Bpems cOXpaHCHHS apXHBa TDateTime R Tabn. 134
0x0014 | Kom HC uint32 R tabmn. 135
0x0016 | Bpewms paboTsl, ¢ uint32 R
0x0018 | Bpewms mpocros, ¢ uint32 R
0x001A | UID koutpomiepa uint64 R
0x001E |peseps uint32 R
0x0020 | Temmneparypa npubdopa,® C float32 R
0x0022 |HanpspkeHus nutaHus npudopa, MB uint32 R
0x0024 Pa6ounii 06b66M, M° uint32 R miagmme 9 mudp
0x0026  |CranjgapTHblii 00bEM, M uint32 R mutaamme 9 uudp
0x0028  |PaGoumii 06EM peBepCHBHBIiA, M° uint32 R mutaamme 9 uudp
0x002A | CranpapTHbIi 065EM peBepCHBHBII, M° uint32 R mtagmue 9 nudp
0x0076 | Tekymuii MacCOBBIN pacxom [Kr/u] float32 R
0x0078 |HakomuteHnHast Macca [Kr] uint32 R miaamme 9 uudp
0x007A | HaxormsieHHast Macca B pEBEpCHBHOM HAMpPaBICHUH [Kr] uint32 R miagmme 9 mudp
0x007C | Tekymas crangaptHas mioTHocTh (mpu 20° C) [kr/m?] float32 R
O0X007E | Texyuee coCTOsIHUE COOBITHH U TPEBOT uint32 R Tabn. 136
0x0080 HaxkoruieHHOe cocTOsSTHIE COOBITHIT M TPEBOT C MOMEHTa uinta2 R a6, 136

MOCJIEIHETO BBIXO/A Ha CBSI3b
vongy Mo e ot B D0 ¢ gy | R 13
0x0084 Jara v BpeMs IOCTIeTHETO YCIIEIIHOTO BBIX0/Ia Ha CBSI3b TDateTime R/WO
0x0088 | Tekymiumii 3apsix OCHOBHOM Garapeu, % uint16 R
0x0089 | CobctBenHslit IP-ampec IpV4 R
0x008B | Bepcus moaema uinlé R
0x008C | Coctostame SIM xapTsr: uintl6 R Tabn. 134
0x008D I;I;zgg;e}l};ﬂé):ﬂggmosmne HC ¢ MmomenTa nocneanero uint32 R a6 135
OX008E I,i?ig;:e;;}lj; ;:)SMCHGHI/ISI HC ¢ momenTa nocnegsero uint32 R a6 135
0x0091 | OG1ee Koia-BO MOMBITOK MOAKIIOYECHUS uint32 R
0x0093 | Kos-BO HEYIAYHBIX MOTMBITOK ITOAKIFOYCHHS uint32 R
0x0095 | Bpems paboThl MozieMa OT Oarapeu, Cex uint32 R
0x0097 HaxkoruteHHbI# cranaapTHBI 00beM st Tecta PTZ float64 R M3
0x009B |Haxormennast Macca st recta PTZ float64 R KT
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0x009F |Bpewms tecra PTZ uint64 R/W MUJUTACEKYHIBI
O0X00A3 | Texymas IIOTHOCTb, KI/M > float
0X00A5 | Tox/HanpsbKeHHE TOKOBOIO/TIOTEHIMAIBLHOTO BEIX01a, MA/B float32
O0x00A7 |IIpoueHT Tekyiero padbo4ero pacxoaa oT Auarna3ona, % float32
0X00A9 Egzébl;bf;ﬁ:z ;J;I:)I;Ir;eZMocm MPU TEKYIINX yCIOBHSX B float32 R
0X00AB Eg:?gf;ﬁ:i ;J;I:)I;I;a;echocm NpH CTAaHJAPTHBIX YCIOBUAX B float32 R
O0X00AD |Bpewms padotsr Bluetooth or Garapen, cex uint32 R
Ox00AF | Axpec Bluetooth momysmst ASCII20 R NAP:UAP:LAP
0x00B9 |HaxonnenHsiif pabounii 06b&M, mM° uint64 R
0x00BD  |HakomneHHbIH pabounii 06bEM peBepCUBHBIH, M° uint64 R
0x00C1 |HakorieHHBIN cTaHAAPTHBIH 00bEM, M3 uint64 R
0x00C5 |HakorieHHBIN CTaHAAPTHBIH 00BEM PEBEPCUBHBIH, M° uint64 R
0x00C9 |HakomieHHas Macca, KT uint64 R
0x00CD | HakorureHHast Macca B peBEepCHBHOM HAIIPAaBIICHHIH, KT uint64 R
0x00D1 |pesepm float32 R
0x00D3 | Tekyimast OTHOCUTEIbHAS BIAXKHOCTh, % float32 R
0x00D5 | Koadduiment nepesona float32 R
0x00D7 | HampspxeHue Ha OaTapeiike 4acoB, MB uint32 R
0x00D9 | Hampsixenue Ha 6atapee BAT _CPU, MB uint32 R
0x00DB | Hampsnxernue Ha 6atapee BAT _MODEM, MB uint32 R
0x00DD | Texymiwmii 3apsim 0aTapeu cBsizu, % uint16 R
®opmart garsl/BpeMmenu (TDateTime)
CcMelenme Haumenoanne Pasmep AaHHDBIX Tpumeuanue
0 MuIHceKyHIbI uint8
1 CexyH/IpI uint8
2 MuHyTHI uint8
3 Yacel uint8
4 Ton uint16
6 Mecsn uint8
7 Jenb uint8

Cocrosinue SIM kaprsl

Kon ‘ Onncanne
0 ‘ HE ONpeIeIeHO
1 ‘ HE yCTaHOBJIEHA
2 ‘yCTaHOBHeHa Y TOTOBA K UCTIOJIH30BAHHIO
3 ‘yCTaHOBHeHa, Ho Tpedyetcst BBo PIN kona

>4 ‘ oIIrMOKa
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Bburosbie macku koxoB HC

N BurtoBas macka
Gura xoxa HC Onucanne Ipumeyanne

0 | 0x00000001 | HC orIIL: T > Tmax YCTAHOBKA OGOHX (IArOB -

1 | 0x00000002 |HC or IIL: T < Tmin HEHCIPABHOCTb JATHKa

2 | 0x00000004 |HC or IIL: P > Pmax YCTAHOBKA OGOHX (IArOB -

3 ‘ 0x00000008 |HC ot IIII: P < Pmin HCHCINABHQCIPRTATR MK

4 0x00000010 HC ot IIT: [Tpu3Hak Hamuuust nHGOpMAILMK B cTaTycax

MTOJTKAaHAJIOB

5 ‘ 0x00000020 |HC or IIT: IMeroTCsI OTKITFOUCHHBIE JTyYU

6 ‘ 0x00000040 |HC or IIIT: 3arpsizHenue Y3

7 | 0x00000080

8 0x00000100 |HC or IIII: Co6oii ympTpa3ByKa - HET HE OJHOTO JTyda

9 | 0x00000200

10 | 0x00000400

1 0x00000800 HC ot lvTH: OTKIIOHEHHE CKOPOCTH 3BYKa OJTHOTO U3 JIy4ei OT

cpenHei

12 ‘ 0x00001000 |HC or IIII: ommbKa HacTpOEK

13 ‘ 0x00002000 |HC or III1: cepBUCHBIH pesKuM

14 ‘ 0x00004000 |HC or IIIT: Cooit ALIIT

15 | 0x00008000 |HC or IIT: CGoii namstin FRAM

16 | 0x00010000 | OGuwii Gur HC ot ITT

17 | 0x00020000 |Her muranns I AT WA

apxuBe

18 0x00040000 |Her cBs3u c TII1

19 0x00080000 |HC mo pacxomy: Q > Qmax uinu Qotc <= Q <= Qmin

20 0x00100000 |HC mno temneparype: T > Tmax uiau T < Tmin

21 0x00200000 |HC mo ngapnenwuto: P> 1.1 * Pmax umu P < Pmin

22 0x00400000

23 0x00800000
YCTaHABJINBAETCS] COBMECTHO

24 0x01000000 |ITomcTaHOBKA OTJIAIOYHOTO pacxona ¢ HC mo pacxomy
(0x00080000)
YCTaHABJIUBACTCS COBMECTHO

25 0x02000000 | ITomcTaHOBKA OTJIaIOYHOM TEMIIEPATyPhI ¢ HC o temneparype
(0x00100000)
YCTaHABJIUBACTCS COBMECTHO

26 0x04000000 |IlomcTaHOBKA OT/IAIOYHOTO JABICHHS ¢ HC o naBnenuto
(0x00200000)

27 0x08000000 | CoOoit moka3aHuii 4acoB

28 0x10000000

29 0x20000000 |HC apxwuBa: nepenosHeHNne pa3psAHOCTH CUCTYHKOB

30 0x40000000 |HC mo pacuery ko3 GHUIMEHTa CKUMAEMOCTH

31 0x80000000 | OO6uwmit 6utr HC
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burtoBbie MAaCKH KOI0B COOBLITHI M TPEBOT

Macka o
N 6uta Onucanne KommenTapmii
coObITHS

0 0x00000001 | Pexxum pabOTHI OT ceTH

1 0x00000002

BrIxon 3a npejiesibl IPUMEHUMOCTH METO/IA PAcUeTa o
TeMIieparype

2 0x00000004

0x00000008 | Berxox 3a mpeaessl IPUMEHUMOCTH METOJ[a PacyeTa 10 TaBICHUIO

0x00000010 |CpaboTan gaTuuK 3ara30BaHHOCTH

0x00000020 | Kanan 3akpsIT

0x00000040 |Kanan 3aKpbIT cEpBEPOM

0x00000080 | Kmamas 3aKpbIT IO TPEBOTE

0x00000100 | Hanuume pacxoga B MOMEHT OTKPBITHS KJIanaHa

© | 0 N/o|lo bW

0x00000200 | Hanuume pacxoja MpH 3aKphITOM KIIallaHe

10 0x00000400 | Huskoe HampsikeHHE HAa OCHOBHOM Oarapee

11 0x00000800 | OcHOBHas OaTapesi pa3pspKCHA

12 0x00001000 | Huzkoe HampsipkeHHE Ha OaTapee MomemMa

13 0x00002000 | Barapes momema pa3psbkeHa

14 0x00004000 |Bo3saeiicTBue Maruura

15 0x00008000

16 0x00010000 |ITpubop He akTHBHpOBaH!

17 0x00020000

18 0x00040000

19 0x00080000

20 0x00100000 |3amuTa 3amrcy TapaMeTpPOB BKITFOUCHA

21 0x00200000 | Pacxox B auanazone Qotc < Q < Qmin

22 0x00400000 |Ommubka LCD

23 0x00800000 | Ouinbka MUKpOCXEMBI YacOB WIIK Oarapeiika pa3pshkeHa

24 0x01000000 |Hwu3kuii ypoBeHb HaANPSHKEHUS TUTAHUS

25 0x02000000

26 0x04000000 | BckpeiTHe KOpITyCca

27 0x08000000 |BmHernee nuranue

28 0x10000000

29 0x20000000 |Omubka m/c FLASH

30 0x40000000 | Ommumbka m/c FRAM HE MHIIETCS B )KypHAaI

31 0x80000000 | O6mmit GUT TpEeBOT

Juarnocruyeckue napamerpslt u3 1111

Anpec Haumenosanue THn JaHHBIX Jloctyn Tpumeuanue
0x002C | PacuiupeHHbIe CTaTyChl KaHAJIOB uint32 R
0x002E | IIpouenTs! ommbok momryueit 0 u 1 uint32 R
0x0030 [poneHTs! omMOOK momTydei 2 u 3 uint32 R
0x0032 [poneHTs! OMMOOK MOMTYdeH 4 U 5 uint32 R
0x0034 |IIpoueHTHI OIIMOOK MOTYHEH 6 U 7 uint32 R
0x0036 | Cropoctb moToka GhuIsTpoBaHHas ayda 1 float32 R
0x0038 | Cropoctb moToka GhHIbTpOBaHHAS Tyda 2 float32 R
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Anpec HanmenoBanne THn JaHHBIX Toctyn Tpumeuanue
0x003A | CkopocTh OTOKa (DUIIBTPOBAHHAS JIyda 3 float32 R
0x003C | CkopocTb MOTOKa (HIBTPOBaHHAS JIyda 4 float32 R
0x003E | Cxopocth noToka (GpuiIbTpOBaHHAS JIyda 5 float32 R
0x0040 | CkopocTb noTOKa (DMILTPOBaHHAS JTy4a 6 float32 R
0x0042 | CkopocTb noTOKa (DMIBTpOBaHHAs JTy4a 7 float32 R
0x0044 | CropocTb NOTOKA (DMIBTPOBaHHAS JIy4a 8 float32 R
0x0046 | CropocTb 3ByKa (GHIBTpOBaHHAS JTy4a 1 float32 R
0x0048 | CxopocTb 3ByKa (pUIBTpOBaHHAS JTyda 2 float32 R
0x004A | CxopocTb 3ByKa (hHIIBTpOBaHHAS JIyda 3 float32 R
0x004C | CropocTb 3ByKa (DUIBTpOBaHHAS Ty4a 4 float32 R
0x004E | Cxopocts 3ByKa (MIBTpOBaHHAs JIyda 5 float32 R
0x0050 | CkopocTb 3ByKa (puiibTpoBaHHas Jy4a 6 float32 R
0x0052 | CkopocTb 3ByKa (puiibTpoBaHHas Jyda 7 float32 R
0x0054 | CropocTb 3ByKa (pUIBTpOBaHHAS JIyda 8 float32 R
0x0056 | Komn-Bo nmyueit uintl6 R
0x0057 Cwmerenue y4eit uint1l6 R
0x0058 |Hupexc APY nyua O uintl6 R
0x0059 |Hupexc APY nyua 1 uintl6 R
0x005A |Hupexc APY nyua 2 uintl6 R
0x005B |Huaexc APY myua 3 uint1l6 R
0x005C |Huaexc APY mnyua 4 uint1l6 R
0x005D |Hunexe APY myua 5 uint1l6 R
Ox005E | Munmexc APY myga 6 uintl6 R
0x005F |Uuaekc APY myua 7 uintl6 R
0x0060 | Cratycsl Jiyueii M0 CKOPOCTH 3BYKa uintl6 R
0x0061 |3maueHue pesucropa RQ uintl6 R
0x0062 | Kputepwuii TpeBOTH 110 CKOPOCTH 3BYKa float32 R
0x0064 | Kpurepwuii mpeaynpekIeHIs 0 CKOPOCTH 3ByKa float32 R
0x0066 | Curnan/Illym myua O float32 R
0x0068 | Curnan/Ilym syua 1 float32 R
0x006A | Curnan/Illym siyua 2 float32 R
0x006C | Curnan/Ulym myua 3 float32 R
0X006E | Curnan/Illym styua 4 float32 R
0x0070 | Curnaw/Illym nmyua 5 float32 R
0x0072 | Curnan/Illym nyua 6 float32 R
0x0074 | Curnan/Ilym syua 7 float32 R
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CrarucTHka 3a MOCJCIHUEC PACUCTHBLIC CYTKH

Anpec HaunmeHnoBanmne Tun faHHBIX Hoctyn IIpumeyanue
0x0200 |Bpems Hayaa NOCIEAHUX PACUETHBIX CYTOK UNIX TIME
0x0202 |O6BeM paboumii 3a OCIEIHHE CYTKH, M3 uint32
0x0204 |O6beM cTaHIaPTHBII 32 HOCIEAHUE CYTKH, M° uint32 R
0x0206 |O6beM BOCCTAHOBIEHHBIH paboumii 3a mocnenHue CYTKH, M° uint32 R
0x0208 | O6beM BOCCTaHOBJIEHHBIH CTAHIAPTHBIN 3a TIOCIIEHUE CYyTKH, M° uint32 R
0x020A |Macca 3a mocieaHue CyTKH, KT uint32 R
0x020C |BoccraHoBieHHast Macca 3a TOCIeHNE CYTKH, KT uint32 R
0x020E |O6bem pabouuii peBepCcUBHBIIA 3a HOCIEAHUE CYTKH, M° uint32 R
0x0210 |O6beM cTaHIaPTHBII peBePCUBHBIN 3a OCIENHUE CYTKU, M° uint32 R
0x0212 COy(iTiZI\jI 1330CCTaHOBJIeHHLIP”I pabounii peBepCHBHEIH 3a MOCIEIHUE Linta2 R
0x0214 COy6TTI,<eI:41\jl ;gccmﬂomenﬂmﬁ CTaHJapTHBIA PEBEPCUBHBIN 3a MOCIEIHUE uint32 R
0x0216 |Macca peBepcuBHas 3a IOCIEIHUE CYTKH, KT uint32 R
0x2018 |BoccraHoBieHHast Macca peBEPCUBHAS 3a MOCIEAHNE CYTKH, KT uint32 R
0x201A | Haxorurennast macka HC 3a mociennue cyTku uint32 R

CraTucTHuka 3a TEKYIIUEC PACUYCTHBIC CYTKHU

Anpec HaumeHoBaHue Tun faHHBIX Hoctyn Ipumeyanue
0x0240 |Bpems Havana TEKYIINX PACUCTHBIX CYTOK UNIX TIME R
0x0242 | O6beM pabounii ¢ Hayana TEKYIUX CyTOK, M° uint32
0x0244 | O6beM cTaHAPTHBIN ¢ HAYaNa TEKYLIUX CYTOK, M° uint32 R
0x0246 | O6beM BOCCTaHOBIIEHHBIN pabOUMii ¢ Hadaa TEKYLINX CYTOK, M° uint32 R
0x0248 | O6beM BOCCTAHOBIIEHHBIN CTAHAAPTHBIN C HaYaja TEKYIHUX CYTOK, M uint32 R
0x024A |Macca ¢ Hayasia TEKyIIUX CYTOK, KT uint32 R
0x024C | BoccTaHoBIIeHHas Macca ¢ Havajla TeKYIIUX CYTOK, KT uint32 R
0x024E | O6beM pabouuii peBepCHBHbIIA ¢ HAYaIA TEKYIIHX CYTOK, M° uint32 R
0x0250 | O6beM cTaHAAPTHBIM PEBEPCHBHBIIH C HAYAIA TEKYLIUX CYTOK, M° uint32 R
00252 ?yiz?:[ 1\1:;)CCTaHOBHeHHmﬁ pabounii peBepCUBHBIH ¢ HaYaia TeKYIINX uinta2 R
0x0254 %i;zaﬂiocc;;g;l’o;geﬁﬂmﬁ CTaHJAPTHBIA PEBEPCUBHBIN C HAYasa uint32 R
0x0256 |Macca peBepCHBHAS C Hadaa TEKYIIUX CYTOK, KT uint32 R
0x0258 | BoccraHoBiIeHHast Macca peBepCUBHAS C Hadaja TEKYIINX CYTOK, KT uint32 R
0x025A | Hakorurennast Macka HC ¢ Hauana TeKymumx cyTok uint32 R
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JInarHocTuka cBsI3M

Anpec HaunmeHnoBanmne Tun JaHHBIX Hoctyn Ipumeyanue
0x0500 | Mmsa monema ASCIIZ-32 R
0x0510 |Bepcust Mmomema ASCIIZ-32 R
0x0520 | IMEI momema ASCIIZ-20 R

Cocrostane SIM xapTs:

0 - HET JaHHBIX

1 - SIM He ycraHOBIEHA

2 - roToBa i
0x052A 3-PIN xox e_uint32 R

4 - ommbka CME CODE

5 - ommbOka CPIN CODE

6 - MozIeM He OTBeUaeT
0x052C | ICCID cum kaptsI ASCIIZ-20 R
0x0536 |Craryc Mmomema f_uint32 R

CocTosiHAE MO/ieMa MPH MOCIISIHEM BBIXO/IC Ha CBA3b!

0 - HeT maHHBIX

1 - ommOka MozeMa

2 - omOka SIM xapthr
0x0538 3 - HeT perucTpauum B CeTH e uint32 R

4 - HeT ceTH Mepenadu TaHHbIX -

5 - ommOKa MOJKITIOYECHNUS K CEpBEPY

6 - ommOKa mepenayn JaHHBIX

7 - cepBep He OTBEYaeT

8 - CBsI3b C CepBEPOM MPOIILIA YCIISITHO
0Xx053A | YpoBeHb CHrHaJa MPH MOCIEAHEM BBIXO/e Ha CBA3b, ABM int32 R
0x053C | lara/BpeMsi IOCIIETHETO BBIXO/Ia Ha CBA3b unix_time32 R
0x053E | COAP otBeT MozeMa ASCIIZ-64 R
0x055E | CENG otBetr MmozmeMa ASCIIZ-64 R
0OX057E | CONTEXT otBet MogeMa ASCI1Z-96 R
OXO5AE | O01ee k01-BO BBIXOZOB Ha CBSA3b uint32 R
0x05B0 | Kon-Bo HE yCIENIHBIX BRIXOAOB Ha CBA3b uint32 R
0x05B2 | Kon-Bo mepeqaHHbIX OANT 32 MOCACIHIOK CECCHIO uint32 R
0x05B4 | Koi-Bo MPUHSATHIX OANT 33 MOCISIHIOW CECCHIO uint32 R
0x05B6 | Kon-Bo mepenaHHbBIX OaHT Beero uint32 R
0x05B8 | Kon-Bo mpuHATHIX OaiiT BCero uint32 R
0x05BA | CymmaprOe BpeMs pabOTHI MOZIeMa, CeK uint32 R
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CraTucTuKa 3a npeabIymii yac

Anpec HaunmeHnoBanune Tun JaHHBIX Hoctyn Ipumeyanue
0x0400 |Bpems Havaja mpeAbIAYIIETO Yaca UNIX TIME
0x0402 | O6beM pabouwmii 3a IpeabIAY I 9ac, M/1 uint32 cM. per. 0x109A
0x0404 | O6beM cTaHIAPTHBIH 32 NpeabLLyIuii yac, M3/ uint32 R cM. per. 0x109A
0x0406 | O6beM BoCCTaHOBJIEHHBII pabounii 3a MpeabLIyIIMii yac, M%/1 uint32 R cM. per. 0x109A
0x0408 | O6beM BOCCTaHOBIIEHHBIN CTAHAAPTHBIN 3a IPEABLLYLIMH Yac, Mo/ uint32 R cM. per. 0x109A
0x040A |Macca 3a npeapIAyIIUi Yac, Kr/T uint32 R cM. per. 0x109A
0x040C | BoccTanoBieHHas Macca 3a IPeABLAYIINI Jac, KI/T uint32 R cM. per. 0x109A
0x040E | O6wpem paboumii peBepCHBHBIN 3a MPEIBITYIIHIA Yac, KT/T uint32 R cM. per. 0x109A
0x0410 |O6beM cTaHAAPTHBIN PEBEPCUBHBIN 32 TPEIBITYIIHIA Yac, KT/T uint32 R cM. per. 0x109A
0X0412 061)e1v; BOCCTAHOBIICHHBIH pabOYMii peBEPCUBHBI 32 TPEABLAYIIUI uint32 R oM. per. 0X109A
yac, M°/71
0x0414 O0beM BOCC”{aHOBHeI;IHLII/I CTaHJApTHBIA PEBEPCUBHBIIH 3a uint32 R oM. per. 0X109A
MPEIBLAYIIUIN Yac, M°/J1
0x0416 |Macca peBepcHBHAs 3a IPEABLIYITHIA Yac, KI/T uint32 R cM. per. 0x109A
0x0418 | BoccraHoBiIeHHast Macca peBepCUBHAS 3a PEABIAYIINI Yac, KI/T uint32 R cM. per. 0x109A
0x041A |Haxomnennas Macka HC 3a mpensiymmii qac uint32 R
Hacrpoiiku
OO0mme HaCTpPOiKK
Anpec HaumeHoBanue Tun JaHHBIX Hoctyn | Ipumeuyanne | Y] 33
0x100A | ara/Bpems npubopa TDateTime | R/W/P | ra6n. 134 2 1
0x100E | PacueTHslii yac uint8 R/W/P 2 1
0x100F | PacuerHble CyTKU uint8 R/W/P 2 1
0x1010 |CerteBoit agpec BEIYUCTUTEINS uint8 R/W/P 1
0x1014 | Peructp yrpasieHus uint32 R/WI/P | rta6n. 144 2 1
0x1016 |peseps uint16 R/W/P 2 1
0x1017 | BpeMs akTUBHOCTH JHCILIES, C uintl6 R/W/P 2 1
A3k nHTEpdeEiica mpudopa:
0x1081 |Q - pycckuii uint32 R/W/P 1
1 - aHmIHMiACKUI
0x1083 |IToBepuyTh skpan Ha 180°: 0 - wer, 1 - n1a uint32 R/W/P 1
0x1085 |He mpocsinarbes ot BHernHero nutanus:0 - Her, 1 - 1a uint32 R/W/P 1 1
0x1097 | Bpemst aBTOMATHYECKOTO JIUCTAHHS IKPAHOB, CEK uintl6 R/W/P 0 wmm 65535 3
OTKJIIOYEH
EI[I/IHI/ILILI HU3MEPCHUSA NaBJICHUSA Ha SKPAHE:
0-Tla
1-xlla
2 - MIla
3 - krc/em2
4 - xre/m2 .
0x1099 e_uintl6 R/W/P 0
5 - MM pT.CT.
6 - MM BOJ.CT.
7 -ncu
8 - 6ap
9 - Mbap
10 - atm
EIII/IHI/IIII)I U3MEPCHUSA YTCHUSA apXUBOB:
0 - aBTO .
0x109A e_uintl6 R/W/P
1 - auTpBI/TPaMMBI -
2 - MeTpHI KyOH4eCcKHe/Kr
0x10D8 | peseps e_uint32 R/WI/P
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Hactpoiiku BLUETOOTH
Anpec HaumeHoBanune Tun JaHHBIX Hoctyn | Ilpumeuyanne | Y] 33
0X303 Hwmsa Bluetooth ASCIIZ-20 | R/IW/P 1 1
0x106 IMunkon s Bluetooth (xon-Bo 3HaKOB 3aBHCUT OT THIA

5 | YCTaHOBJICHHOTO Bluetooth (mpoBepsieTcst kKOHTpOILIEpOM 8ASCIl | R/W/P 1 1

TIPH 3aITHCH )

OXéOG Tun ycranoBinenHoro moxysist Bluetooth 16ASCII R 0

Hactpoiiku cBsizu RS485
Anpec HaumenoBanue Tun faHHBIX HJoctyn | Ilpumeyanne | Y] 33
0x105 . 1200-
0 Ckopocts mopra RS485#1 uint32 R/W/P 230400 1

BxitoueHre JONOTHUTENBHOM 33€PKKU Ha OTIPAaBKY i

0’%06 oTBeTa e_uint16 | RAW/P (1) e
(50 mc) nns RS485#1

0x106 .

5 Ckopocts mopta RS485#2 uint32 R/W/P [1200-9600| 1
OXiOG Bxurouenue 3anepxku S0Mc nepen otBetom st RS485#2 | e_uintlé | R/W/P (1) : Eﬁ;ﬂ 1
0x109 N .

B TaiimayT oxuIaHust KOHIA mochukd RS485#1, mc uint1l6 R/W/P 1
0x109 N .

c TalimMayT oxxuaHus KoHIA ockutku RS485#2, mc uintl6 R/W/P 1
0x109E | Axpec Monbac BupTyanbHoOro kanana 1 mis RS485#1 uintl6 R/WIP |0 - Beikn 1
0x109F | Anpec monbac BupTyampHOro kaHana 2 mis RS485#1 uintlé R/W/P |0 - BbIkI 1

BupryanbHble KaHAJIbI

JlaHHble pexxuM paOoThl IprOOpa MO3BOJISAET OMPAIINBATh €r0 HE TOJILKO [0 OCHOBHOMY aJIpecy, HO U
10 JONOJHUTEIEHOMY, HACTPaUBAEMOMY I10JIb30BaTeNIEM. DTOT JONOJHUTENbHBIN afpec U eCTh
BUPTYaJIbHbIN KaHa, A1 KOTOPOro B MpUOOpE BbIJIENAETCS OTAENbHbIN Oydep 11 ero paboThl, YTO
MO3BOJISIET CUUTHIBATH APXUBHBIE U IIPOUKE JaHHbIE 03 MOosiBIeHUs "Komu3uil", korna npudop
OJHOBPEMEHHO ONPAILINBAIOT HECKOJIIBKO MACTEPOB.

Hanpumep, Hanbosee momyisipHasi cxema mocTpoeHus cocTouT u3 BT U crucTeMbl BEpXHETO YPOBHS,
KOTOpBIE OMPALTUBAIOT CYETUMK OJTHOBPEMEHHO 10 KaHaimy RS485, uro MoXkeT BhI3BIBATH TPOOIEMBI Ha
00BeKTax, €CIM CUCTEMa BEPXHETO YPOBHsI HE MOAAepKUBaeT koManay 17. Jliis uckiroueHus TaHnHoM
po0OseMbl He0OXOIUMO TSI OCHOBHOTO KaHala HaCTPOUTH ajipec 1, a JIyIsl JOMOTHUTEILHOTO JTF000H
Ipyroi cBoOOHBIN, Harpumep, aapec 10. B Hactpoiikax BT ykazare agpec 10, a B HAaCTpolKax CUCTEMBbI
oTpoca BEepXHEro ypoBHs yka3aTh aapec 1. Bce — Teneps npu onpoce HUKaKuX MpoOsieM He BOSHUKHET.

B npubope 1ocTynHo 1Ba T1ONOJHUTENbHBIX BUPTYyaJbHbIX KaHala, padoTaroue 1o OHOMY
¢u3nueckomy kaHaimy RS485, uro mo3BossieT NOAKIIOYUTE A0 3-X CHUCTeM omnpoca 0e3 pucka KOH(INKTa
JAaHHBIX TP ONpOce apXUBOB. 3HaueHue () OTKIIIOYAET 3a/1aHHbIN BUPTYyalbHBIA KaHa.
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Hacrtpoiiku q1uckperHoro Bbixojaa 1

Anpec HaumeHoBaHune Tun JaHHBIX Hoctyn | Ilpumeuyanne | Y] 33

Pexxum paboThl TUCKpETHOTO BhIXOAA 1:
0 — otkiroueH
0x10A | 1 — uMmnynbCHBIN
0 |2— peseps
3 — crarycHbIH
4 — ympaBisieMbId BBIXO]

e_uintl6 | R/W/P 2 1

AKTHBHBIN YpOBEHb BbIX0/a 1:

OA0A 10— savmayr e_uintls | RAW/P 2 |1
1 — pa3oMKHYT
0x10A )
5 Macka xonoB HC mng aktuBanuu Berxona 1 e uint32 | R/W/P | Ta6n. 135 | 2 1
0x10A . .
4 Macka KoZ0B COOBITHI [UIs aKTUBALMU BbIxona 1 e_uint32 | R/W/P | tabn. 136 | 2 1
Ox10A VYnpasiieHue BbIXOA0M 1:
6 0 — HEaKTHUBHBII yPOBEHb e_uintle | R/W 2
1 — aKTUBHBII YpOBEHb
0X170A [TapameTp Ha BbIxOzE 1 e_uintlé | R/W/P | Ta6n. 142

0x10A | Bec nmmynbca Beixona 1,

A float32 | R/W/P
8 | (M° mist 06BEeMHOTO pacxoa 1 KT JJIsl MACCOBOTO)

0x10A

A JMTenbHOCTh UMITyJIbca 1, Mc uintlé_t | R/W/P

Choucok na AMETPOB, HACTPAUBAECMbIX HA BbIX0JQ

3Havyenne Onucanne
0 Pacxon paGounii B IpsIMOM HalpaBIEHUN
1 Pacxon cranmapTHBIN B IPSIMOM HalpaBIEHUU
2 Pacxon MaccoBslii B IPSIMOM HallpaBIeHUU
3 Pacxon pabouunii B 00paTHOM HalpaBiIeHUH
4 Pacxon crannapTHBIN B 00paTHOM HalpaBlIeHUT
5 Pacxon MaccoBbIii B 00paTHOM HanpaBiIeHUN

3aBoackue nmapamMeTpsbl

Anpec HaumenoBanne Tun ganneix | Jocryn | Hpumeuanne | VI | 33
0x1011 |ITepuox ompoca IIIT, mc uint32 R/W/P 4 1
0x1013 | Cereoii aapec I1I1 uintl6 R/W/P 4 1
0x1018 |Bpemst akTHBHOCTH 3aCTaBKH, C uintl6 R/W/P 4 1
0x105E | Ympasnenue cBsizbto ¢ 111 uintl6 R/W/P 3
O0x105F | BuyTrpenuuit Homep uint32 R/W/P 4 1
0x1071 | Mutepsan onpoca I1I1 B aBroHOMHOM pexHuMe, MC uint32 R/W/P 4 1
0x1073 | MaTepBan GpopMupoBaHUs YaCOBOH 3aIMCH apXUBa, MC uint32 R/W/P 4 1
0x1075 ‘ TeXHONOTHUYECKUI PETHCTP yIPaBIeHUS uint32 R/W/P | taon. 145 | 4 1
0x1077 ‘EMKOCTI; OCHOBHOH Oarapeu, MA -uac float32 R/W/P 4 1
0x1079 ‘I/ISpaCXOJIOBaHHaSI €MKOCTh OCHOBHO# Oarapem, MA -uac float32 R/W/P 4 1
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Anpec HaumenoBanue Tun faHHBIX Hdoctyn | Ilpumeyanne | Y] 33
0x107B ﬁpAez{Hee nmoTpediaeHne mpudopa OT OCHOBHOM OaTapew, float3? R/W/P 4 i
YhpapieHrue TUTaHUEM:
0x107D |0 - paboumii pexum e_uint32 | R/W/P 4 1
1 - pesxxum 3HEprOCOSpEIKEHNUS
0x107F ‘MaCKa CKPBITHS SKPaHOB uint32 R/W/P | rta6m. 146 | 4 1
0x1087 |OEM String 12ASCIl | RIW/P 4 | 1
0x108D \ 3aBojickoii Homep mprGopa ASCII 20ASCIl | R/W/P 4 | 1
0x10C9 ‘ Macka 61I0KHpOBKH METOIOB f_uint32 R/W/P 4 1
0x10CB ‘ Koppexkuust Hanpsikenus mutanus L{ITY - cvemenue, B float32 R/W/P 4 1
0x10CD ‘ Koppekuus nanpsokenust nutanus [TV - MHOXHUTEND float32 R/W/P 4 1
0x10CF ‘ Koppexkiusa Temneparypsi LITTY - cmemenue, °C float32 R/W/P 4 1
0x10D1 ‘ Koppexkuust Temneparypsi LIITY - MHOXHTEND float32 R/W/P 4 1
0x10D3 ‘ Koppekuus HanpshkeHHs 9acoB - CMelIeHue, B float32 R/W/P 4 1
0x10D5 ‘ KoppeKius HalpsKeHHS 4acOB - MHOYKHTENb float32 R/W/P 4 1
0x10D7 ‘ MaxkcuManbHas MOIIHOCTh MOJieMa uintl6 R/W/P 4 1
0x10D8 ‘ Macka HC 11 MUTaHus MHIMKaTopa uint32 R/W/P 2 1
0x10DA ‘ Macka 6nokuposku HC uint32 R/W/P 4 1
0x10DC ‘ Macka 61I0KHPOBKY TPEBOT uint32 R/W/P 4 1
0x10DE ‘ Mozbac anpec naranka gasnerns 111 uint32 R/W/P 4 1
Ennnunsbl u3mepennsi (Ha IKpaHe)
Anpec Hanmenopanue Tun JaHHBIX Jdocryn | Ilpumevanne | V]| 33
EuHHIBI ©3MEPEHUS TEMITEPATYPHI:
ox1100 |O - rPasycel Lembcia e_uint16 | R/W/P 1
1 - KenbBuHBI
2 - rpagycsl @apuHreira
E/IMHUIB H3MEPEHUs IaBIeHHs:
0-TIla
1-xklla
2 - MIla
3 - krc/em2
0x1101 g o2 e_uint16 | RIW/P 1
- MM pT.CT.
6 - MM BOJI.CT.
7 - icu
8 - 6ap
9 - Mbap
10 - atm
E/IMHUIE H3Mepenns 06beMHOTO PacXofa:
0 - cm¥/cex
1 - cM®/mun
2 - cM3/9ac
3 - n/cex
0x1102 |4 - n/mMun e_uintl6 R/W/P 1
5 - n/gac
6 - M%/cex
7 - M®/mun
8 - M*/uac
9 - M¥cyr
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Anpec

HaumenoBanue Tun faHHBIX Hdoctyn | Ilpumeyanne | Y]

33

0x1103

0 - r/cex
1 - r/™Mun
2 - r/uac
3 - Kr/cek

5 - kr/uac
6 - T/cex
7 - T/™MHUH
8 - T/yac
9 - kr/cyr
10 - t/cyT

EI[I/IHI/II_H:I HU3MCPCHUS MAaCCOBOI'0 pacxoaa:

4 - xr/MuUH

e uint16 | R/W/P 1

0x1104

0-cMm3
1-1
2-M3

Enununer m3mepenus oobema:

e uintle |R/W/P 1

0x1105

1-xr

EnuHUIBI H3MEPEHHS MaCChI:
0 - rpammbI

2 - TOHHBI

e uintle |R/W/P 1

0x1107

0-mMm

0x1106 |1-cMm

2-M

0 - r/em3
1-xr/n
2 - Kr/m3

Enqunauisr HU3MCPCHHA pACCTOAHUA:

3 - TIOMMBEI

EI[I/IHI/IIII)I HU3MCPCHUS TINIOTHOCTH:

e uintl6 |R/W/P 1

e uintle |R/W/P 1

Onwucanue OuToB peructpa ynpasiuenus (0x1014)

N
our
a

Macka

Omucanue

0

0x00000001

1

0x00000002

OTKpLITI/Ie KJIallaHa C MOATBEPKACHUCM CCPBEpa

0x00000004

0x00000008

THII JATYNKA JABJICHUS:
0 - aOCOIMIOTHBIN JaTYUK JaBICHUS
1 - n30BLITOYHBIA JATYNK JABICHUS

0x00000010

0x00000020

0x00000040

0x00000080

0x00000100

0x00000200

0x00000400

0x00000800

0x00001000

0 - cyTouHbIi apxXuB BeeTCs B IUTPax
1 - cyrounslii apxuB BefeTcst B M3 (MCIOJIb30BATH I OOJBIINX 00BEMOB)

0x00002000
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14 |0x00004000

15 |0x00008000

16 |0x00010000

17 |0x00020000

18  |0x00040000

19  |0x00080000

20 |0x00100000

21 |0x00200000

22 |0x00400000

23  |0x00800000

24 |0x01000000

25 |0x02000000

26  |0x04000000

27 |0x08000000

28 |0x10000000

29  |0x20000000

30 |0x40000000

31 |0x80000000

Onucanue OMTOB TEXHOJOTHYECKOro perucrpa ynpasienus (0x1075)

N oura Macka Onucanne
0 0x00000001 |1 - peBepcHBHEII
1 0x00000002 |1 - aBTOHOMHBI
2 0x00000004 |1 - MomeM yCTaHOBIICH
3 0x00000008 |1 - Bluetooth ycranosnen
4 0x00000010 |1 - paspemuts 3anuch peructpos mno Bluetooth
5 0x00000020 |peseps
6 0x00000040
7 0x00000080 |1 — 3amopHBIi KIIallaH YCTaHOBJICH
8 0x00000100
9 0x00000200
10 0x00000400
11 0x00000800
12 0x00001000
13 0x00002000
14 0x00004000
15 0x00008000
16 0x00010000
17 0x00020000
18 0x00040000
19 0x00080000
20 0x00100000
21 0x00200000
22 0x00400000
23 0x00800000
24 0x01000000
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25 0x02000000

26 0x04000000

27 0x08000000 |1 - Bkitouats Bluetooth mpu crapre
28 0x10000000 |1 - BkIFOUATH MOJECM IIPH CTAPTE

29 0x20000000

30 0x40000000

31 0x80000000

Macka ckpbiTus 3xkpaHoB (0x107F)
(ecJim OUT YCTAaHOBJIEH, TO COOTBETCTBYIOIIUI SKPaH B Ipudope He 0TOOpaKaeTcs )

N Macka Onucanue
oura
0 0x00000001 | Tekymmii pacxos CTaHAAPTHBII
1 0x00000002 | Tekymmii pacxon paboumniii
2 0x00000004 | Texymrwii pacxo MacCOBBIH
3 0x00000008 |Temmneparypa rasa
4 0x00000010 | TaBneHne aOCONMIOTHOE
5 0x00000020 | TaBieHre N30BITOYHOE
6 0x00000040 |KoaddunueHT CKUMACMOCTH
7 0x00000080 |I1moTHOCTH ra3a NpH CTAHAAPTHBIX YCIOBHSX
8 0x00000100 |CkopocTh moTOKa
9 0x00000200 | CkopocTb 3ByKa
10 0x00000400 |HemrraTHble cuTyanuu
11 0x00000800 |CoObITHS U TPEBOTH
12 0x00001000 |OoGriuee BpeMs: HAPaAOOTKH C MOMEHTA BKJIFOYCHHU S
13 0x00002000 |BpeMs BHIKITIOUEHHOTO COCTOSIHHS IPHOOpa
14 0x00004000 |HaxoreHHBIH IPSMO¥ CTaHIAPTHEIN 00BeM
15 0x00008000 | HaxormieHHbI# psiMoii pabounii 00bem
16 0x00010000 |HaxormneHHBIH 0OpaTHEIN CTaHAAPTHBINH 00BEM
17 0x00020000 |HaxomneHHsI 00paTHEII pabodnii 00beM
18 0x00040000 |HaxormieHHas Macca B IPSIMOM HalpaBIeHUN
19 0x00080000 |HakomnenHas Mmacca B 0OpaTHOM HalpaBICHUU
20 0x00100000 |Hampspkenue nutanus npubdopa
21 0x00200000 |Ocrarok 3apsiga 6barapeu
22 0x00400000 |[aTa/Bpems MOCIEIHETO YAAYHOTO COCIMHEHIS
23 0x00800000 | Tekymias IUIOTHOCTH Ta3a
24 0x01000000 |Tanusbie PTZ Tecra
25 0x02000000 |Pacxon 3a mpenpIayIHe U TEKYIHE CYTKA
26 0x04000000
27 0x08000000 | PeBepcuBHBIil pacxo 3a MPEAbIAYLIHE U TEKYIHE CYyTKH
28 0x10000000 | donosHHUTENBHBIE TApaMETPBI
29 0x20000000 | bazoBble mapameTpsl ¥ KO3(d. epeBoaa
30 0x40000000
31 0x80000000 | CucremHbIe SKpaHbI
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Hacrpoliku 1uana3oHoB U npoyee

Anpec Haumenoanne Tun ganneix | Jocryn | Mpumewanne | VI | 33
0x1800 |Mumn. pacxon, M%/4 float32 R/W/P 2 1
0x1802 | Makc. pacxox, M%/u float32 | R/W/P 2 1
0x1804 |ITopor OTCEYKH 110 pacxomy, M>/4 float32 R/W/P 2 1
0x1806 | Jor. pacxox, M°/4 float32 | R/W/P 2 1
0x1808 | Jlor. MuH. pacxoz, M>/4 float32 | R/W/P 2 1
0x180A | MuH. Temnepatypa, ° C float32 R/W/P 2 1
0x180C | Makc. Temneparypa, © C float32 R/W/P 2 1
Ox180E | [lor. Temneparypa, ° C float32 | R/W/P 2 1
0x1810 |Mun. nasnenue, MIla float32 R/W/P 2 1
0x1812 |Makc. naBaenue, MIla float32 R/W/P 2 1
0x1814 | Tor. naBnenue, MIla float32 R/W/P 2 1
0x1816 |/laBnenue 6apomerpuueckoe, Mlla float32 R/W/P 2
0x1818 | Bec ummysbca Ui HIMITYJILCHOTO BbIxoaa (yCTapeBIuii) float32 | R/W/P 2 1
0x181A |peseps float32 RIW/P 2 1
0x181C | I[MoxcTaHOBOYHOE 3HAYEHHE OTHOCHTEIBHON BIAXKHOCTH, %o float32 R/W/P 2 1
0x109D | peseps Uintl6 RIW/P 2 1

CocTaB raza
KoMmnonenrsl raza
C uenbio HemoMyIIeHUs paboThl TPUOOPa C HETIOIHBIM WIIM HEBEPHBIM COCTABOM ra3a B MOMEHT €ro

PEAAKTUPOBAHNA, USMCHCHUEC JIF000Tr0 KOMIIOHEHTA T'a3a He IMPUMCHACTCA Cpasy, a IPOUCXOAUT C

3a):[ep>KK0171 B 15 cek mocie HOCJ'I@I[HG?I 3aIlMCHU B PETUCTPLI COCTAaBa WUJIKM MCTOAA. I[J'ISI YCKOPCHUA
MMPUMCHCHUSA TCKYLICTO0 COCTaBa HCO6XOI[I/IMO 3aIIMcaTh JI000¢ YUCIIO OTIIMYHOE OT HYJIA B PETUCTP

0x308C "IIpumMeHHUTH HOBBIH cocTaB rasza".

Anpec HanmenoBanue THn JaHHBIX Jocryn | [lpumevanne | V]| 33
0x3000 |Homep meTona pacuera Ko3(-Ta Cx-TH e_uint32 R/WIP | r1a6n. 149 2 1
0x3002 |TLIOTHOCTH TIPH C.Y. float32 R/W/P 1
0x3004 | Azot float32 R/WIP 1
0x3006 | Inokcun yriepoaa float32 R/W/P 1
0x3008 | Meran float32 R/WIP 1
0x300A | Ortan float32 R/WIP 1
0x300C |IIponan float32 R/WIP 1
0x300E | u-Byran float32 R/W/P 1
0x3010 |M306yTan float32 R/WIP 1
0x3012 |u-IlenTan float32 R/WIP 1
0x3014 | M3onenTan float32 R/W/P 1
0x3016 |u-T'excan float32 R/WIP 1
0x3018 |u-Tenrtan float32 R/W/P 1
0x301A | H-OkraH float32 R/W/P 1
0x301C |u-Honan float32 R/WIP 1
0x301E | u-/exan float32 R/W/P 1
0x3020 |Bomopon float32 R/W/P 1
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Anpec HaumenoBanue Tun JaHHBIX Hdoctyn | IIpumeyanue | Y] 33
0x3022 | Kucnopon float32 R/WIP 1
0x3024 | MoHOOKCH]I yriiepo/a float32 R/W/P 1
0x3026 | BoxsHOit map float32 R/W/P 1
0x3028 | CepoBomopon float32 R/W/P 1
0x302A | I'enuit float32 R/W/P 1
0x302C | Aprox float32 R/WIP 1
0x302E | Heonenran float32 R/W/IP 1
0x3030 | AGcomoTHast BIaKHOCTb float32 R/W/P 1
0x3032 | Otnnen float32 R/WIP 1
0x3034 | AMmuak float32 R/WIP 1
0x3036 | I[IpomuneH float32 R/W/P 1
0x3038 | byrnien float32 R/WIP 1
0x303A | [Tenten float32 R/WIP 1
0x303C | Auetuien float32 R/W/P 1
0x303E | Inokcuy cepbl float32 R/W/P 1
0x3040 |Kommonenr 31 float32 R/W/P 1
0x3042 | KommoneHT 32 float32 R/W/P 1
0x3044 | Komnonenr 33 float32 R/W/P 1
0x3046 | Komnonent 34 float32 R/W/P 1
0x3048 | KommonenT 35 float32 R/W/P 1
0x304A | Komnonenr 36 float32 R/W/P 1
0x304C |Kommonent 37 float32 R/W/P 1
0x304E | Kommonenr 38 float32 R/W/P 1
0x3050 | Kommonent 39 float32 R/W/P 1
0x3052 | Komnonent 40 float32 R/WIP 1
0x3054 | KommoHeHT 41 float32 R/WIP 1
0x3056 | KommoneHT 42 float32 R/W/P 1
0x3058 | KommoneHT 43 float32 R/W/P 1
0x305A | KommonenT 44 float32 R/WIP 1
0x305C | KommoHeHT 45 float32 R/W/P 1
0x305E | KommoneHT 46 float32 R/WIP 1
0x3060 | Kommonent 47 float32 R/WIP 1
0x3062 | Komnonenr 48 float32 R/WIP 1
0x3064 | Kommnonent 49 float32 R/W/P 1
0x3066 | KommoneHt 50 float32 R/WIP 1
0x3068 | KommnonenT 51 float32 R/W/P 1
0x306A | KommonenT 52 float32 R/W/P 1
0x306C |KomrmoHeHT 53 float32 R/WIP 1
0x306E | Kommonent 54 float32 R/W/P 1
0x3070 | KommoHeHT 55 float32 R/W/IP 1
0x3072 | KommoHeHT 56 float32 R/W/IP 1
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Turbo Flow UFG-H

Agapec

HaumenoBanue

Tun JaHHBIX

Joctyn

IIpumeyanne

YA

33

0x3074

Bazosas temmneparypa, °C

float32

R/WIP

2

1

0x3076

bazoBoe nasnenue, MIla

float32

R/W/P

2

1

0x3078

OObeMHas BaJloBast TEIUIOTBOPHAs CIOCOOHOCTH, M /M3

float32

R/W/P

0x307A

DranoHHas TeMIeparypa A TeIUIOTBOPHOH criocobHocTH, °C

float32

R/W/P

0x307C

OTHOCHUTEIbHAS IUIOTHOCTh

float32

R/W/P

0x307E

OranoHHas TeMIeparypa A1 OTHOCHTEIbHOH oTHocTH, °C

float32

R/W/P

0x3080

DTaJlOHHOE JaBJICHHE JIJIT OTHOCHTENBHOM IoTHOCTH, MI1a

float32

R/W/P

0x3082

CyMMa KOMIIOHEHTOB

float32

R

0x3084

JloroBopHOH KO(Q(HUIMEHT CKUMAEMOCTH

float32

R/IW

0x3086

Koxpr ommbok u npexynpesxieHunii mpu pacdere K-Ta CK-TH

uint32

tabn. 149

0x3088

CTaTyC IIPOBEPKHU COCTaBa rasa

uint64

ta6n. 150

0x308C

IIpumeHuTH HOBBIM cOCTaB rasa

uint32

Homep mMeTona

HOMep ME€TO/da pacueTra KOZ)(l)(l)I/IIII/IeHTa CKHMAaEeMOCTH

Onucanue

3amanHOe 3HaYeHHE (0TIaaKa)

GERG-91mod

BHUL] CMB

NX19

AGAS

I'OCT 30319 2015 p.2

I'OCT 30319 2015 p.3

GSSSD MR273

GSSSD MR118

©| 0| N O] O | W| M| | O

GSSD MR229

[EY
o

AGAS8 Detail

=
[E=Y

AGAS8 Gross

=
N

GSSSD MR134

13

GSSSD MR277

Onucanue OUTOB OLIMOOK U NpeaynpesKAeHuil
Macka 6utroB 0X0000FFFF - omm6ku, macka 6utoB OXFFFFO000 - mpexymnpexxaeHus.

N
oura

Macka

Onucanune

0

0x0000 0001 HEBEPHBII COCTaB ra3a

0x0000 0002 CyMMa KOMITOHEHT rasa He paBHo 100%

0x0000 0004 ournOKa rpy BBIYUCICHUH

0x0000 0008 OIIMOKa BEIYUCIIEHHS ZC

0x0000 0010 OIIMOKA BEIYUCIIEHHS Z

0x0000 0020 omnOKa IpHy BBIYHCICHHN MosipHo# qomu H20

0x0000 0040 ournOKa rnpy BEIYUCICHUU X

0x0000 0080 TpebyeMasi TOYHOCTb HE JOCTHIHYTa

0x0000 0100 OrpaHNYEHHE MICEBIOKPUTHYESCKOM IIOTHOCTH

O o | N ol bl OIN|FE

0x0000 0200 OTpaHUUYCHHE TICEBIOKPUTHICCKON TEMIIEpaTyphl
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PyKkoBOACTBO 0 YKCILJAYATALIUHA

N

Onucanue
oura

Macka

10 0x0000 0400

OIrpaHUYCHUEC ICEBAOKPUTUUCCKOIO NaBJICHU

11 0x0000 0800

METOA pacyeTa HE IMOAACPIKUBACTCA

15 0x0001 0000 BBIXO]] 3@ FPaHUIIbI IPUMEHIEMOCTH 110 TEMIIEPATyphl

16 0x0002 0000

BBIXOJ 34 'PAHULIBI IPUMEHACMOCTH 10 JaBJICHUIO

17 0x0004 0000

TMPEBBIIIEHUE KOHIEHTPAlUN BOASHOI'O Iapa

31 0x8000 000 COCTaB ra3a IpUMEHEH

Onucanue OUTOB craTryca cocraBa rasa

YcTaHOBIIEHHBINA OUT -

oIIMOKa 3TOro KOMIIOHEHTA Tra3a (CJ'II/II_HKOM MHOI'O UJIX CJIMIIKOM MaJ'IO).

N F—

0 0x0000000000000001 | ILnoTHOCTH

1 0x0000000000000002 | Aot

2 0x0000000000000004 | Inokcua yriaepona

3 0x0000000000000008 | Merau

4 0x0000000000000010 | Stan

5 0x0000000000000020 | IIpomnau

6 0x0000000000000040 | u-Byran

7 0x0000000000000080 | U306yTan

8 0x0000000000000100 | H-IleHTaH

9 0x0000000000000200 | M3omneHTan

10 | 0x0000000000000400 |H-I'ekcan

11 | 0x0000000000000800 |u-I'enrau

12 | 0x0000000000001000 |u-Okran

13 | 0x0000000000002000 |H-Houan

14 | 0x0000000000004000 |H-[lekan

15 | 0x0000000000008000 |Bomopox

16 | 0x0000000000010000 |Kucmopox

17 | 0x0000000000020000 | MoHooKcHS yriiepoaa

18 | 0x0000000000040000 |Boma

19 | 0x0000000000080000 | Ceposomopon

20 | 0x0000000000100000 | I'emwuit

21 | 0x0000000000200000 |Aprox

22 | 0x0000000000400000 |HeomnenTan

23 | 0x0000000000800000 |BiaxHOCTH

24 | 0x0000000001000000 |AGCOsIOTHAS BIAKHOCTh

25 | 0x0000000002000000 | DruieH

26 | 0x0000000004000000 | Ammuak

27 | 0x0000000008000000 |IIpomueH

28 | 0x0000000010000000 |Byruien

29 | 0x0000000020000000 |IlenTen

30 | 0x0000000040000000 |AueruieH

31 | 0x0000000080000000 |[luoxcuzu cepsl

56 | 0x0100000000000000 |Ba3soBas Temmeparypa
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N

Macka Onucanue
oura

57 0x0200000000000000 |Ba3oBoe naBineHHE

58 | 0x0400000000000000 |O6beMHas BajIOBas TEILIOTBOPHAs CIIOCOOHOCTD

59 | 0x0800000000000000 |3DranoHHas TeMIepaTypa IS TEIIOTBOPHON CIIOCOOHOCTH

60 | 0x1000000000000000 |OTHOCHTENbHAS NIOTHOCTD

61 | 0x2000000000000000 |DranoHHas TeMIlepaTypa JUisi OTHOCUTEILHON MIIOTHOCTH

62 0x4000000000000000 | DTanoHHOE AAaBIEHHE AJISI OTHOCUTEIBHOM INIOTHOCTH

63 | 0x8000000000000000 |HeBepHoe coueTaHme COCTaBa KOMIOHEHTOB ra3a

APpXUBBI JaHHBIX
Iopsaok YTeHUs apXuBa JaHHBIX
Jly1st uTeHust apXxuBa HEOOXOIUMO:

1. Banmcars Tun apxusa (0 - MUHYTHBIH,1 - YacoBoH, 2 - cyrounslif) B peructp 0x2001.

MakcumanbHOE KOJI-BO 3allMCe MUHYTHBIX apXuBoB - 11520 3amuceii (7 cyTok).
MaxkcruMalibHOE KOJI-BO 3alTMCeH YaCOBBIX 3aucen - 9600 3ammceii (1 roxn).
MakcumanbHO€E KOJI-BO 3aIMCE CyTOYHBIX 3alMCcei - 400 3anuceti (1 rox).

2. 3anucars aaty/BpeMst HHTepecytome 3anucu B peructp 0x2003;

3. Peructprr 0x2000 "Homep kanana" u 0x2002 "Homep 3anucu’ 3aOTHUTH HYISIMH.

4. CuuTarh pEruCTPbl APXUBHOM CTPYKTYpPbI, HaYMHas ¢ AaThl 3anucu (peructpsl 0x2003 - 0x2045).
Ecnu 3amuck ¢ TakuMu mapameTpaMu OTCYTCTBYET, TO MPHUOOP BepHET omuOKy ¢ komom Ox11.

Enunnna uamepennsi o00bemMa/Macchl Il BCEX apXUBOB OMPEACIeTCs (IIaroM apxuBa (perucTp
0x203A). Ecnu ¢rnar ycraHoBieH, TO 00beMbl B M, Macca - B KT, a eClIM COPOIIIeH, TO 00BbEMBI - B IUTPAX,
Macca - B rpaMMax. dnar ycTaHaBIMBaeTCsl aBTOMATHICCKU TIPH PACXOAax MPEBHIIIAIOIINX Pa3psATHOCTh
PETUCTPOB.

CymecTByeT BO3MOKHOCTH BBIOOpA OIPEICICHHBIX SAMHUII U3MEPEHUS IPU BRIYUTKE APXUBOB -
peructp 0X109A. M3ameHeHune 3Toro perucTpa HUKOMM 00pa3oM He BIUsSeT Ha JOpPMHUPOBAHUE apXHUBa U
HE U3MEHSET €0, a JIUIIb TO3BOJISICT aBTOMAaTHYSCKH KOHBEPTUPOBATh JJAHHBIC B 33 JaHHBIC CIUHUIIEI B
MOMEHT YTEHHUSI.

Heo06xoanmo npuMenaTh komanay 0X17 1Jisi o1THOBpeMeHHOT0 YTEHHsI APXHUBOB HECKOJIbKHUMHU
mactepamu. IIpu He co0.1101eHUH IPABUJIBLHOCTh JaHHBIX He rapanTupyercs! Ecau komanga 0x17
He Mo//Iep:KuBaeTcsl, TO HEOOXOIMMO HCMOJIHL30BATH

BupryaiabHble kaHaabl (. 141).

I)CITICI])LI apXuBa JaHHBIX

Appec HanmeHoBaHue Tun aaHHbIX Aoctyn Npumeyanune
0x2000 |Homep xanana uint16 R/W Bcerna 0
0x2001 | Tun apxusa uintl16 R/W
0x2002 | Homep 3amucu uintl6 R/W
0x2003 | lara/Bpems 3amucu TDateTime | R/W Tabm.134
0x2007 | O6beM pabounii 3a mepuon, M3(1) uint32 R cM. (ar apxuBa
0%x2009 | O6wem cTanmapTHLIH 3a mepuo, M3(11) uint32 R cM. (hiar apxuBa
0x200B | O6wem pabounii BOCCTaHOBIEHHbII 3a mepuo, M3(1) uint32 R cM. (hiar apxuBa
0x200D | O6bem cTaHaapTHBIH BOCCTAHOBIEHHDIH 3a epros, M3(1) uint32 R cM. (hiar apxuBa
0x200F | O6bem paboumii cymmapHsIii, M3 uint32 R mitaamue 9 nudp
0x2011 |O6beM cTaHIapTHBIA CyMMapHBIii, M3 uint32 R mitaamme 9 nudp
0x2013 | O6wvem pabounii peBepCHBHEII 32 TTIEPUOJ, M(1T) uint32 R cM. (rar apxuBa
0x2015 | O6wem cTaHAapTHLI peBepCUBHEIH 3a mepuos, M3(11) uint32 R cM. ¢uar apxvBa
0x2017 | O6Bem pabounii BOCCTaHOBNEHHBII PEBEPCUBHEII 3a mepuos, M3(11) uint32 R cM. ¢uar apxvBa
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Aapec HaumeHoBaHMe Tun paHHbix | Aoctyn Mpumedanme
0x2019 | O6Gbem cTaHAAPTHBINH BOCCTAHOBIEHHBINH PEBEPCHBHBIN 3a EPUOA, M(1T) uint32 R cM. (hirar apxuBa
0x201B | O6bem cymMapHBIi paGodmii pEeBEPCHBHBIH, M uint32 R miraamuie 9 nudp
0x201D | O6bem cymMMapHBIii CTaHAPTHBIH PEBEPCUBHBIN, M3 uint32 R miraamuie 9 nudp
0x201F | KosdpuuueHt cxumaeMocTn float32 R
0x2021 |JdaBnenue, MIla float32 R
0x2023 | Temneparypa, °C float32 R
0x2025 | Kosdduumuent nepeona float32 R
0x2027 |Kom HC uint32 R
0x2029 | KonnuecTso Todek uint16 R
0x202A | Bpems HC (0x00010000) uintl16 R Tabm. 135
0x202B | Bpems HC (0x00020000) uintl16 R Tabm. 135
0x202C | Bpems HC (0x00040000) uint16 R Tabmn. 135
0x202D | Bpems HC (0x00080000) uintl6 R Tabi. 135
0x202E | Bpems HC (0x00100000) uintl6 R Tabi. 135
0x202F | Bpems HC (0x00200000) uint16 R tabm. 135
0x2030 |peseps R

®nar apxuBsa:

0x203A | 0x0000 - exuHHLBI H3MEPEHHUST 0OBEMA/MACCHI JTUTPBI/ TPAMMBI uintl16 R
0x8000 - eMHUIBI M3MEPEHHS 0OBEMA/MACCHI M/KT
0x203B | peseps uint32 R
0x203D |peseps uint32 R
0x203F | Macca 3a nepuon [r/kr] uint32 R
0x2041 |Macca 3a nepHOA IUIsi PEBEPCHBHOTO HAPABICHHUS [I/KT] uint32 R
0x2043 | Macca BoccTaHOBIICHHAs 3a epro [1/kr] uint32 R
0x2045 |Macca BoccTaHOBIICHHAS VIS PEBEPCHBHOTO HAMPABICHHUS 3a epuox [r/kr) uint32 R
0%x2047 | HakomneHHslii pabounii 06bEM, M° uint64 R
0x204B | HakonneuHslii pabounii 06bEM peBepcUBHEIi, M3 uint64 R
0x204F | HaxomneHHbIi cTaHAApTHBIH 00BEM, M3 uint64 R
0x2053 | HakomieHHBIH CTaHIAPTHBIH 00BEM PEBEPCUBHBIH, M3 uint64 R
0x2057 |pesepB R
0x205F | Cpenusist ckopocTh 3ByKa, M/C float32 R
0%x2061 |IInOTHOCTb TPH TEKYLIUX YCIOBUSX, KI/M° float32 R
0%x2063 | IIn10THOCTb TIPH CTAHAAPTHEIX YCIOBUAX, KI/M3 float32 R

7KypHaJibl cOObITHI M M3MEHEHH I
OO0mue cBegeHus

Kyphnan coObITui PUKCUPYET BCE COOBITHS, MPOUCXOIAIINE B IPUOOpPE, TaKHE KaK
BKJIIOYEHHE/BBIKJIIOUCHUSI TUTAHUS, HU3KUN yPOBEHb OaTapeu, BCKPBITHE KOPITyCa,
BO3HHKHOBeHHe/ncuesHoBeHre HC u nmpoyee. DTOT TN apXuBa MpeHA3HAYEH Ui AUarHOCTHKU
BMEIIATeNbCTBA B paboTy mpubopa, a Takke JJIsi KOHTPOJIS COOBITUH WIIM aBapuid CBA3aHHBIX ¢ pabOTO
npubopa, TaKuX Kak COOBITHS cpabOTKH KOHTPOJIBHBIX pelie WM JOCTHXKEHUS 3aJJaHHBIX MPe/IesIoB M0
JIABJICHUIO.

Kypuan uzmeHneHuit pUKCHUpPyeT Bce U3MEHEHUSI HACTPOEK MpUOOopa U IMEET TAKYIO K€ CTPYKTYPY
KaK >KypHaJI COOBITHI, HO BEACTCS B OT/IETBHOM o0nactu maMsTH. s coBmecTumocTu co crapbim [10
BEPXHETO YPOBHS UMEETCSI BOZMOXXHOCTh BECTH JKYPHAJ U3MEHEHHS TapaMETPOB COBMECTHO C KYPHAJIOM
COOBITHH, IJII 9TOTO UMEETCS CTEIaTbHasi HACTPOMKA B PETUCTPE yrpaBieHus. B ¢Bs3u ¢ aTuM
CYIIECTBYET JIBa CII0OCO0a YTEHUS apXUBa: YTEHUE B PEKIME COBMECTUMOCTH - JAHHbBIE UATAIOTCS IO
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OJTHOI 3arucy 00 32 BECh MECSIII TUOO0 32 OJIUH JIeHb; YTCHUE C TPEIBAPUTEITHHBIM TTOUCKOM - JTaHHBIE
MOTYT YUTAThCs Cpa3y MO HECKOJIBKO 3aMKceil ¢ BO3MOKHOCTHIO BRIOOpA MPOU3BOIBHOIO AUAIIa30Ha
BPEMEHU.

PesxuM coBMEeCTHMOCTH

1.1.1 Yrenwue xxypHaIa COOBITUI B PEKUME COBMECTUMOCTH

JlocTyreH uist YTeHHS 3a OJMH MECSII UM 32 OJIUH JCHb.

Jlig yTenust He0OX0IUMO:

1. 3amucare B peructp 0x2200 [enp (crapmmii Oaiit) u Homep mecsma (miammmid Gaift), rae
Homep mecsma: 0 — Texymmii mecsitt, 1 — npenpiaynmii u T.a. 10 11, Jens: 0 — yutarh Bce COOBITHS B
Mmecste, 1 .. 31 — autarh cOOBITUS 32 KOHKPETHBIN JICHh B MECSIIIC;

2. Cuurarp u3 peructpa 0Xx2201 kon-Bo HaiICHHBIX COOBITHI 3a yKa3aHHBIN mepuoa (3a JeHb WU
MECSIl B 3aBUCUMOCTH OT IPEBITYIIEH KOMAH IbI);

3. 3ammcarb OTHOCHUTENBHBIH HOMEp coObiTus B peructp 0x2202 (mymepamus ¢ 1 g0 koji-Ba
HalJICHHBIX );

4. Cuurarp peructpsl 0x2202 — 0x220E (Homep coOBITHS, CTPYKTYpa apXruBa COOBITHH).

5. [loBropsts m.3. - .4 A YTEHUSI BCEX 3aIMCEH.

Ecnu 3anuck ¢ TakuMu apaMeTpaMu OTCYTCTBYET, TO IPHOOP BEPHET OMMOKY ¢ komom 0x11.

Heo0xonumo npuMeHATh kKoMaHay 0X17 1Jisi 0lHOBPEMEHHOT0 YTeHHs APXUBOB HECKOJIbKHUMH
mactepamu. [Ipu He co0/1I01eHNH PABUJILHOCTD JaHHBIX He rapanTupyercs! Eciau komanga 0x17
He MO/AJIeP:KuBaeTCs, TO HE0OX0IUMO HCI0JIb30BaTh

BupryaibHbie kaHaabl (. 141).

PeFI/ICTpLI JKypHaJjJa CcOOBITHI B PEKUM COBMECTHMOCTH

Anpec HamnmenoBanne THI AaHHBIX TocTyn Mpnvedanne

0x2200 | Homep must/mMecsima uintl6 R/W ﬂfﬁlé’c;;{aﬁ ;H;ﬁg?T
0x2201 Koi-Bo coObITHIT B IHE/MECALE uint1l6 R

0x2202 | Homep coObITHS B MecsIe uint32 R/W HyMepamus uaeT HaduHas ¢ 1
0x2204 | Kox coGbITust uint16 R tabm.155

0x2205 | Mara/Bpems 3amucu TDateTime R Tabm.134

0x2209 | Kon mapamerpa uint16 R Tab1.156

0x220A | Haunsie[0..1] uint16 R

0x220B | danusie[2..3] uintl6 R

0x220C | Mauusie[4..5] uint1l6 R Omnpe/ensiFoTes Mo Koy napaMerpa
0x220D | launsie[6..7] uintl6 R

0x220E | launsie[8..9] uintl6 R

YrteHue )KypHAJIa C IPeIBAPUTEIbHBIM IOMCKOM
O0mme cBegeHU

XKypHan coObITUI M XKYypHAT U3MEHEHHUH MMapaMeTpoB OpraHU30BaHbl B BUJE LUKIMYECKUX Oydepos.
HNunexkc Havyama apxuBa MOXHO cuuTaTh Mo anapecy 0x2507, a Tekyiiee KOJ-BO 3alCedl - B PETUCTPE
0x2508, HeoOXoaMMO MpeBapUTENBHO 3aUcaTh TUII XypHaia B peructp 0x2500. MakcumanabHOE KOJI-BO
3JIEMEHTOB B JKypHaJie 3aBUCHUT OT ero Tuma. J{o 3anonHenus: Oydepa HayalnbHBINA yKa3areiab OyJeT paBeH
HYIIIO, a KOJ-BO 3JIeMeHTOB Oyner pactu. Ilocnme 3amonmnenust Oydepa HayaabHBIA yKazaTelb HauHET
CMEIAThCs, a KOJN-BO JJIEMEHTOB OyJeT NPaKTUYECKU HEHW3MEHHBIM (MEHSETCS B HE3HAYUTENbHBIX
npezaenax). [Ipu qocTukeHU 3HAYSHUST HAYaJIbHOTO MHJIEKCca KOHIIa Oydepa, OH HauHeT onsTh ¢ Hyns. Ho
npu OOpallleHMH K 3JIEMEHTOM 3TOT (akT MOXKHO HE YYHTHIBaTh, TaK KaK BCIO paboTy chenaer
KOHTpPOJUIEP.
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IHouck 3amuceil B :KypHaJie

Jlis moucka WHAEKcAa 3allMCH, COOTBETCTBYIONIEro 3a/JaHHOM Jare WIM HMHTEpBaly BpEMEHU
HE00XOMMO:

1. 3anucarp B peructp 0X2500 i apxuBa/HOMED KaHaIA.

2. 3anucarp B peructp 0x2501 HayanpHyto nary/Bpems, a B peructp 0X2503 koneunyro nary/BpemMs
MHTEpEeCYIOIIero nepuoaa. Bpems o6paboTku 1aHHOM KOMaHIbI MOXKET TOXOAMUTH JI0 5 CEK.

3. Cuaunrars u3 peructpa 0x2505 uHzAEKc mepBOil 3amMCH 3a yKa3aHHBIA NEPUOJ, a U3 PETUCTpa
0x2506 xon-BO HAMIEHHBIX 3anKcel 3a ykazaHHbIN nepuos (0 - 3amucu He HAICHB ).

PerncTpsl moucka 3anuceii B ;KypHaJjie

Anpec HaunmeHnoBanune Tun JaHHBIX Hoctyn IIpumeyanne

Tum apxvuBa/HOMEp KaHaa:
0x2500 5 - apxuB COOBITHIT uint16 R/W HOMeEp KaHalia B cTapiieM Oaite
6 - >KypHAIl U3MEHEHUS TIAPAMETPOB

0x2501 HavanbHas nara/Bpemst MHTEpBana UNIX_TIME32 R/W
0x2503 Koneunas nara/Bpemst nHTEpBaja UNIX_TIME32 R/W

HavanpHblli HHAEKC 3alIPOLLIEHHOTO

0x2505 uint16 R
HHTEepBaja

0x2506 Kou-Bo 3ammceii B 3anmponIeHHOM uintl6 R
HHTEpBaJe

0x2507 HauaneHe1i HHIEKC apXUBa uint16 R

0x2508 Koun-Bo 211eMeHTOB B apxuBe uint16 R

Yrenue xxypHaia
KypHas MOKHO CUMTBIBATh 110 OJIHOW WJIM HECKOJIBKO 3alMCEH, YKa3aB MHIAEKC HYKHOMW 3allUCH.
[Touck HY>)XHOTO MH/IEKca OmKcaH B 11. 8.3.2.

Jliig yTeHust )KypHaia coOObITUI HEOOXOIUMO:

1. 3anucars B peructp 0X2509 tun apxuBa/HOoMep KaHaia.

2. 3ammcars B peructp 0X250A uHIEKC COOBITHS, KOTOPOE YHTACM.

3. Cuurarp peructpbl, HaunHas c azapeca 0X250A B pasmepe 32 OaiiTa B COOTBETCTBHM CO
CTPYKTYpO# apXWBHOW 3anmucH ((haKTHYECKH apXUBHAsl 3alACh CUUTHIBACTCS W3 HHEPrOHE3aBHCUMOMN
naMsITH NpH YTEHUM peructpa "uHaekc 3amucu"). s yCKOpeHHUs! BBIUUTKU apXUBa MOXHO 3allpOCHUTh
OoJbliee KOJI-BO PETUCTPOB JJIsl UTEHHS, NMPH 3TOM CTPYKTYpa apXWBHOW 3amvcu OyleT MOBTOPSATHCS
kaxapie 32 Oaiita (16 perumctpoB), mo ananoruu ¢ ampecamu 0x250A - Ox250F. Ilpu 3TOM peructp
"Unaexc 3anucu" B KaXJOW 3amucu OyAeT yBEIMYMBAThCS Ha OJIMH, MOKa3biBas aOCOJIOTHBIM HMHIEKC
yuTaeMol apXuBHOU 3amucH. Eciiu 1o Kakol-To MpUYMHE apXUBHAas 3allUCh OTCYTCTBYET, TO OHa OyneT
MOJTHOCTHIO 3anonHsThes kogoM 0x00. MakcuMmanbHOE KOJN-BO 3amHcell, KOTOpOe MOXKHO 3allpOCHUTh 3a
OZIMH a3 ompenensercs pazMepoM Oydepa U BOZMOKHOCTAMHU KOMaH/bl, Tak Uit 512 GaiT Oydepa u
koMaH 161 0X77 MakCUMaJIbHOE KOJI-BO cocTaBisieT 16 3ammceit (512/32).

4. IloBTOpATH 1. 1. - 1.3 A1 UTEHUS BCEX 3AIMCEH.

Heo6xonnmo npumensth komanay 0X17 115 oTHOBpPeMEeHHOI0 YTeHHsI AaPXHBOB HECKOJIBKHMH
mactepamu. IIpu HecoO.101eHHM TPABMIIBHOCTH JAHHBIX He rapanTupyercs! Ecim komanga 0x17
He MOAJIePKUBACTCS UCIOJIb3YIHTe BUPTYaJbHbIe KaHAIBI (11. 143).

Perucrpsl s;kypHaja coObITHIH

Axpec HanmenoBanue TN AaHHBIX Tocyn Tpumeuanne
0x2509 Tun apxuBa/HOMEp KaHasa uint16 R/W kormst per. 0x2500 st ymoGeTea
0x250A Wupekc 3amucu uint1l6 R/IW Hymepanus uzget ¢ 0
0x250B Hara/Bpems 3anucu UNIX_TIME32 R
0x250D Kopn cobbitusi/ypoBens nocryna uint16 R m. 155
0x250E Kon napamerpa uint16 R m. 155
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Anpec HaumenoBanue Tun JaHHBIX Hoctyn IIpumeyanne
0x250F Hannsie[0..10] uintl6 x 11 R OmnpeensroTcs Mo Koay napaMerpa
0x250A + N*16 | Uanekc 3anucu uintl6 R
0x250B + N*16 | [lata/Bpems 3amucu UNIX_TIME32 R
0x250D + N*16 | Kox coOBITHS/YpOBEHB JOCTYIIA uint16 R m. 155
0x250E + N*16 |Kon mapamerpa uint16 R m. 155
0x250F + N*16 | Jaumsie[0..10] uintl6 x 11 R OrnpeenroTest 0 KOy Iapamerpa
Koxa co0nITHSA
COﬁlIfl?l"l:lﬂ * napfn(:l:qpa Ol
1 X Oumncrka apXuBa COOBITHIA
2 X CnyxeOHOe coObITHE
0x0001 Bxrouenue nutanus
0x0002 Cooii nutanus 3,3 B
0x0004 Cooii nutanus 1,8 B
3 0x0008 Buernnuii copoc
0x0010 Co6poc or WDT
0x0020 Copoc spa
0x0040 TIporpammuElii copoc
4 N perucrpa M3menenue HacTpoek. B Mmossix TaHHBIX XpaHUTCS HOBOE 3HaUYEHHE PETUCTPA B COOTBETCTBUHU C €I0
cm. Tabn. 156 THIIOM
5 X C6poc HacTpoek
6 X Oo6nosnenue I10. B nomsix naHHbIX ykazaHa npenpirymmas epeus [10 B popmare ASCIL.
1 OumncTKa apXUBa JJaHHBIX
2 COpoc cyMMapHBIX CYCTYHKOB
7 3 Brikirouenue nutanus
4 [epexon B aHEprocoOeperaroImunii pexum
5 OumncTKa )XypHana U3MEHeHUH TapaMeTpoB
1 CMeHa HarpaBiIeHHUs HOTOKA C IPSIMOTO Ha 00paTHBIH
8 2 CMeHa HarpaBJIeHHs TOTOKa ¢ 00paTHOTO Ha MPSMOH
9 N 6ura HC Bosauknoserne HC
10 N 6ura HC Boccranosnenne nmocie HC
11 N 6ura TpeBoru BozHukHOBeHHE TpeBOTH
12 N 6ura TpeBoru Boccranosnenue mocie TpeBoru
13 T O, Pacncanue akTHBHO.
cM. Tabn. 162
14 CTaryc MOAKIL YenenrHslit ceaHc CBsI3M ¢ cepBepoM (cepBep MOATBEPIMII IPUEM IaHHBIX). B Moisx gaHHBIX
cM. Taoi. 162 COZICPKUTCS JOTIONHUTENIbHAS HHPOpMALUs B 3aBUCHUMOCTH OT THIIA moakimtoucHus N.
15 CTaryc MOAKIL. He ycrerunslii ceanc CBsi3u ¢ cepBepoM. B MOISIX TaHHBIX COAEPKUTCS JTOTOTHUTEIBHAS
cM. Ta0i. 162 uH(OpMAaIKs B 3aBUCHMOCTH OT THIIa moKIoucHus N.
16 CM.STZ)(AS\J-II—.E134 Cwmena coctostaust SIM kapTbl.
17 THREAD CoOoii moToka maHHbIX ¢ HOMepom THREAD

* - COBMECTHO C KOJOM B CTapiieM OaiiTe mepenaercs ypoBeHb JOCTYIA, NMPH KOTOPOM IOMEHSUI 3TO
3HadeHue, ecnu 0, TO He ONpeieNieH WIN CTapblii MPUOOD.
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Homep perucrpa

N Onucanne Tun
4096 |Cwmena maposns (B JaHHBIX JCKUT yPOBEHb MAPOIIsl, KOTOPBINA MOMEHSIITH) uinl6
4097 |Jara/Bpems pubopa TDateTime
4098 |PacuerHsblii yac uint8
4099 |PacueTHbIC CyTKH uint8
4100 CereBoii aipec BEIYUCIATEIS uint8
4101 |Ilepuon ompoca IIII uint32
4102 | Ceresoii agpec II1 uint8
4103 | Peructp ynpaBicHUs uint32
4104 | Bpems aKTUBHOCTH TOJICBETKH uint16
4 105 Bpewms akTuBHOCTH IHCTUIES uintl6
4106 |Bpems aKTHBHOCTH 3aCTaBKH uint16
4 107 MunanmansHas Yactora 4acTOTHOTO BEIXOMA 1 float32
4108 Maxcumainpaas Yactora 4acToTHOrO BeIXOAA 1 float32
4109 |MmmynbsCHBIH (hakTOp 4aCTOTHOTO BbIXOAa | float32
4110 |MakcuMmanbHOE 3HAYECHHE MEPEMEHHON YaCTOTHOTO BhIxoza | float32
4111 | Cwmemenne YacToThl 4aCTOTHOTO BIxo/a 1 float32
4112 | Yeunenue YacToThl YaCTOTHOTO BBIXOAA 1 float32
4113 Cwmemenue [lepeMeHHO# 9acTOTHOTO BRIXOHA 1 float32
4114 Yeunenne [lepeMeHHON 9acTOTHOTO BBIXoAa | float32
4115 MunanmansHas YacToTa 4acTOTHOTO BEIXOIA 2 float32
4116 Maxkcumaineaas Yactora 4aCTOTHOTO BBIXOAA 2 float32
4117 | MOynbCHBIN (aKTOp YaCTOTHOTO BHIXOMA 2, MMI/M® float32
4118 |MakcuMmanbHOE 3HAYEHHE MEPEMEHHON YaCTOTHOTO BRIXO/IA 2 float32
4119 |Cwmemmenue YacToTsl 4acTOTHOIO BhIxoaa 2, ' float32
4120 |Ycunenne YacToThl 4aCTOTHOTO BBIXOMA 2 float32
4121 Cwmemienue [lepeMeHHOH 9aCTOTHOTO BRIXO/A 2, M3/ float32
4122 VYeunenne [lepeMeHHON 9aCTOTHOTO BBIXO/A 2 float32
4123 IP azpec ocHOBHOM uint32
4124  |1P mopT OCHOBHOI uint16
4125 | IP agpec pe3epBHBI uint32
4126 |IP mopt pe3epBHBIi uint16
4127 | TaiimayT COCMHEHHS C CEPBEPOM, MUH uint8
4128 | TaiimayT mociie IepBOd MOMBITKU OIKITIOUSHIS, MITH uint8
4129 TaiiMayT MEXIy TOMBITKAMHE ITOKITFOYCHHS (ITOCIEAYIOIINE ), MUH uint8
4130 IToBTOp BBHIXO/A HA CBSI3b uint32
4131 | Macka akKTUBHBIX TPEBOT uint32
4132 |Cropocts o6mena ¢ TTK uint32
4133 | MuHUMabHOE 3HAYEHHUE NIEPEMEHHOM TOKOBOTO BBIXOJA, M%/4 float32
4134 | MakcumanbHOE 3HaY€HHE TIEPEMEHHOM TOKOBOTO BBIXO/a, M>/4 float32
4135 |CwmemieHue TOKa TOKOBOTO BBIXO/a float32
4136 ‘YcuneHne Toka TOKOBOTO BBIXOJA float32
4137 CwMmelleHue nepeMeHHO TOKOBOTO BbIX0Ja float32
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Turbo Flow UFG-H

N Onucanne Tun
4138 | Ycuienue nepeMeHHOM TOKOBOTO BBIXOJa float32
4139 | JomonHuTenbHas 3aaepkka 50 Mc Ha oTBeT 1o KaHaiay RS485 uintlé
4140 | Mwms Bluetooth ASCII
4141 PIN ko mis Bluetootha ASCII
4143 | HuTepsan omnpoca I1I1 B aBTOHOMHOM pexume uint32
4144 | WuTepBan popMHPOBAaHUSI apXUBHOU 3aITHCH uint32
4145 | TeXxHONOTHYECKHHA PETHCTpP YIPABICHUSL uint32
4146 |Emxoctb Oarapew muTaHus, MA float32
4147 | Cpennee noTpediIeHUE TOKA yCTPOHCTBOM float32
4148 | Texymias U3pacxo/l0BaHHAs EMKOCTh, MA 4 float32
4149  |3aBojckoit HoMep mpubdopa uint32
4150 |Pexum "mocrta" ¢ III1 uintl6
4151 |Macka CKpBITHS SKPAHOB uint32
4152 | A3bIk uHTepdeiica uint32
4153 | IloBopoT 3KpaH uint32
4154 | He npocsInarhkCs OT BHEIIHETO MUTaHUA uint32
4155 | Texymee Bpemsi/mata (Bpems B popmare UNIX B cexyHnax) uint32
4156 | Cxopoctb pabotsl mopta RS485 #2 uint32
4 157 Brurouenue 3amepxkn S0mc s mopra RS485 #2 e_uintl6
4158 |OemsString ASCII
4159 |OemSerial ASCII
4160 Bec ummynesca 11 HMOYITECHOTO BBIXOAA float
4161 |Bpems aBTOMaTH4ecKol CMEHBI SKPaHOB uintl6
4167 Enuuunier gasnenns e_uintl6
4168 | EauMHuIBI U3MEPEHUs IPU YTEHUH apXuBa e_uintl6
4169 | TaiimayT oxxunanus nmocbuiku st RS485 #1 uint16
4170 TaiiMayT oxHIaHUS TOCKUTKH it RS485 #2 uint16
4171 | InuTeNsHOCTH UMITYIbCA UMITYJIECHOTO BBIXOZA, MC uintl6
4172 PexwM paboTHI AUCKPETHOTO BBIXOAA 1 e_uintl6
4173 | AKTHBHBIH YpOBEHb BbIxoJa 1 e_uintl6
4174 | Macka xonoB HC asst aktuBaruu Beixosa 1 f _uint32
4175 | Macka KOJI0B COOBITHI IS aKTHBAIIMH BbIXoza | f_uint32
4176 ITepemenHas 111 AUCKPETHOTO BHIXOnA 1 e_uintl6
4177 PexwM paboTBI AUCKPETHOTO BHIXONA 2 e_uintl6
4178 | AKTHBHBIH YpPOBEHb BBIXOJIa 2 e_uintl6
4179 | Macka konoB HC myist akTuBaIim BeIxoaa 2 f_uint32
4180 Macka Ko10B COOBITHH I aKTUBALMHA BLIX0AA 2 f_uint32
4181 | TlepemeHHas AJsl JUCKPETHOTO BIXOJa 2 e_uintl6
4182 Benymmii anpec Mondac BUpTyasibHOTO KaHana 2 s RS485#1 uint16
4183 Benymmii anpec Mmondac BUpTyasisHOTO Kanana 3 st RS485#1 uint16
4184 PexwM nmogcraHoBKH 0TiIago9HOTO pacxona (0 — BBIKI, 1 - BKI) e_uintl6
4185 |3HavyeHHe MOACTAHOBOYHOTO PACXOa MPU BKIFOYCHHOM OTIaaKe, M3/4ac float32
4186 | IlepemeHHas AJisl aHAJIOTOBOTO BBIXOZA e_uintl6
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N Onucanne Tun
4187 JIMTETEHOCT MMITYJIbCA JJISE BTOPOTO BBIXOIA uint16
4188 Bec umnyneca uist Beixomaa 2 float32
4189 | EauHULBI U3MEpEHHs TEMIIEpaTyphl Ha 9KpaHe e_uintl6
4190 | Eaununs! usmepeHus 00beMHOTO pacxoja Ha SKpaHe e_uintl6
4191 | EguHUIBI I3MEPEHHS MacCOBOTO pacxosia Ha SKpaHe e_uintl6
4192 | Egusuns! m3MepeHus o0beMa Ha SKpaHe e_uintl6
4193 | EguHUIBI I3MEPEHHUS MacChl Ha SKpaHe e_uintl6
4194 | EnuHULBI UI3MEpEHHs IUIOTHOCTH Ha SKpaHe e_uintl6
4195 | EauHUIBI ©I3MEPEHHS AJIMHBI Ha DKpaHe e_uintl6
4196 | Cxkopoctbh pabotsl mopta cBsi3u ¢ 111 uint32
4197 | BxiodeHHe MOJCTAHOBKHU 3HAYCHHUS TEMIIEPATyPHI e_uintl6
4198 | IlomcraHoBOYHOE 3HAUEHHUE TeMmeparypsl, °C float32
4199 Bxirrouenre moACTaHOBKY 3HAYEHUS JaBICHUS e_uintl6
4 200 IloncranoBouHoe 3HaueHMe AaBiaeHus, MIla float32
4207 |Pexum paboThl IIIOTHOMEPA e_uintl6
4208 |Jlorm4eckwuii aapec MIOTHOMEpa uintl6
4209 |Ilepuon ompoca mIOTHOMEpPa, CEK uintl6
4210 |Pacuer cTaHZapTHOTO/MacCOBOTO pacxona e_uintl6
4211 | MakcuMajbHOE OTKJIIOHEHHE TIOTHOCTH IJIOTHOMEPA OT pacueTHOM, % float32
4212 | Macka OJIOKMPOBKH METOJIOB f_uint32
4219 | Koppekuus Hanpsokenus nutanust L{ITY - cmeuenue, B float32
4220 | Koppekuus Hanpsokenus nuradus L{ITY - MHOKHUTEND float32
4221 | Koppekuus temneparypsi LIITY - cmemenue, °C float32
4 222 | Koppekuus temneparypsi LIITY - MHOKHTENS float32
4 223 | Koppekuus HanpskeHHs 9acoB - cMelleHue, B float32
4224 | KoppeKuus HANpPsKEHHS YACOB - MHOXKHTEIb float32
6 145 Makc. pacxon float32
6146 | Ilopor OTCEYKH IO pacxoay float32
6 147 | Ior. pacxon float32
6 148 | or. MuH. pacxos float32
6149 | Mun. Temmeparypa float32
6150 |Makc. Temmeparypa float32
6151 | dor. Temmeparypa float32
6 152 MuH. naBienue float32
6 153 Makc. naBiieHue float32
6 154 Jlor. naBieHue float32
6 155 | IaBieHue 6apOMETPHUECKOE float32
6156 | Bec uMmynbca ajist HMITYJIGCHOTO BBIXO/a float32
6 157 | MuHuUManbHasE CKOPOCTh MOTOKA float32
6 158 | MakcumanbHast CKOPOCTh MTOTOKA float32
6159 | loroBopHasi CKOPOCTb MOTOKA float32
6160 | MwuHuMaIbHAS CKOPOCTD 3BYKa float32
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6161 | MakcuMajbHas CKOPOCTb 3ByKa float32
6 162 | oroBopHas CKOPOCTh 3ByKa float32
6163 | MuHUMaJbHBIH YPOBEHb float32
6 164 | MaxkcuMaJbHBIH YPOBEHb float32
6 165 | loroBopHOE 3HAYECHHUE YPOBHSI float32
6166 | MuHMMANBHBIA TPEBOXKHBIN YPOBEHD float32
6 167 | MaxkcuManbHBIA TPEBOXKHBIN YPOBEHD float32
6168 | MuHUMaNBHBINA YpPOBEHD 2 float32
6169 | MaxkcuMasbHBIH YpOBEHbD 2 float32
6170 |doroBopHOE 3HAYCHUE YPOBHSI 2 float32
6171 | MwuHAMANEHBINA TPEBOXKHBIN YPOBSHD 2 float32
6172 | MaxkcuMabHBIN TPEBOKHBIH YPOBEHB 2 float32
6173 | MwuHHMaNBEHOE TPEBOKHOE 3HAUCHHE JTaBICHUS float32
6174 MaxkcuManbHOE TPEBOKHOE 3HAYCHUE ABIICHHS float32
6175 |MuHHUMAIBHOE 3HAYCHUC TABICHUS 2 float32
6176 |MakcuManbHOE 3HAUCHHUE JABICHHE 2 float32
6177 | JloroBopHOE 3HAYCHUE JABICHUS 2 float32
6178 |MuHHUMAIBLHOE TPEBOXKHOE TABICHHE 2 float32
6179 MaxkcuManbHOE TPEBOXKHOE JaBIICHHE 2 float32
6180 | MwuHnMaIpHOE TPEBOXKHAS TEMIIEpaTypa float32
6181 |MakcuMaibHas TPEBOXKHAS TeMIepaTypa float32
6182 | MunumanbHas Macca float32
6 183 |MakcuMmaibHasi Macca float32
6184 | JloroBopHOE 3HAYEHUE MACCHI float32
6185 | MunumanbHas macca 2 float32
6186 |MaxkcumanbHas macca 2 float32
6187 | loroBopHOE 3HaUEHUE MACChI 2 float32
6203 | MakcuMaibHBIi Tiepenas gaBieHus Ha YOIT float32
6 204 | OTHOCHTENbHAS BIAXHOCTH float32
12 288 |Merox pacuera KO3QPHUIHNCHTA CKUMACMOCTH uint32
12 289 |IlnotHOCTH float32
12290 |Asor float32
12291 | JIuokcup yriepoxaa float32
12292 |Meran float32
12293 |Dran float32
12 294 |TIponau float32
12295 |u-Byran float32
12296 |U306yran float32
12 297 |u-Ilenran float32
12 298 |U3onenran float32
12299 |m-T'ekcan float32
12300 |u-Tenran float32
12301 |u-Oxran float32
12 302 |u-Honan float32
12 303 |u-/lexan float32
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12 304 |Bomopon float32
12 305 |Kuciopon float32
12 306 |Monookcua yriepona float32
12307 |Bopma float32
12 308 |Ceporomopon float32
12309 |Tenuit float32
12310 |Apron float32
12 311 |Heomnentan float32
12 312 |BnaxHOCTH float32
12 313 | Dtunen float32
12 314 | AmMmuax float32
12 315 |IIpormen float32
12 316 |Bbyrunen float32
12 317 |Ilenten float32
12 318 | AuernneH float32
12 319 | {uokcun cepsl float32
12320 |KommonenT 31 float32
12 321 | KommoHeHT 32 float32
12 322 | KommoHeHT 33 float32
12 323 | KommoueHnrt 34 float32
12 324 | KommoHeHT 35 float32
12 325 | KomrmoHeHT 36 float32
12 326 | KommoueHnrt 37 float32
12 327 | KommoHeHT 38 float32
12 328 | KommoueHrt 39 float32
12 329 | KommoueHnrt 40 float32
12 330 |KowmmoneHT 41 float32
12 331 | KomrmoHeHT 42 float32
12 332 | KommoHeHT 43 float32
12 333 | KommoneHT 44 float32
12 334 | KommoHeHT 45 float32
12 335 |KomrmoHeHT 46 float32
12 336 |KommoueHrt 47 float32
12 337 | KommoHeHT 48 float32
12 338 | KommoHeHT 49 float32
12 339 | KommoneHt 50 float32
12 340 |KowmmoHeHT 51 float32
12 341 | KommoueHt 52 float32
12 342 | KommoHeHT 53 float32
12 343 | KomrmoHeHT 54 float32
12 344 | KommoneHT 55 float32
12 345 | KomroHeHT 56 float32
12 346 | KommoHeHT 57 float32
12 347 |KommoneHT 58 float32
12 348 | KomrmoHeHT 59 float32
12 349 |KommoneHt 60 float32
12 350 |KowmrmoneHT 61 float32
12 351 |KomrmoHeHT 62 float32
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12 352 | KowmmoneHT 63 float32
12 353 float32
12 354 | JloroBopHOe 3HaueHHe KoddduireHTa cxMMaeMOCTH float32
16 384 |Touka noctyna mis GPRS ASCII

16 385 |JloruH aj1s1 TOYKK AOCTyHA ASCII

16 386 |Ilapomnp it TOUKH AOCTyHA ASCII

16 387 |IP ampec cepBepa OCHOBHOI uint32

16 388 | IP aapec pe3epBHBIit uint32

16 389 | IP mopT 0CHOBHOI uint16

16 390 |IP nopt pe3epBHbIit uintl6

16 391 |Tenedon mist CSD ocHOBHOI PhoneBCD
16 392 |Tenedon mis CSD pesepBHbIit PhoneBCD
16 393 |Tlopr Bxogsiero TCP/IP coenunerus uintl6

16 934 | TaiimayT coeqUHCHHS, MUH uint16

16 395 |Koin-Bo MOBTOPOB BBIXO/a HA CBSI3b B CITy4ae ONIMOKH uintl6

16 396 |Ilay3a mocie mepBoii MOMBITKY MOJKITIOYCHHUS B CITydae OMIHOKH, MIH uintl6

16 397 |Ilay3a Mexay HOCICAYIONIMMH HOMBITKAME ITOJKITIOUCHHS B CITydac OITHOKH, MIH uintl6

16 405 |Pacmmcanue BXOISIIEH CBS3H 1: MOBTOPHI OKUIAHWS BXOIAIICH CBSI3U TWaitConnect
16 406 |Pacrnicanue BXOmsIIei CBSI3U 2. MOBTOPHI OXKUAAHUS BXOSIICH CBSA3U TWiaitConnect
16 407 |Pacrnicanue BXOmsIIEH CBSI3U 3. MOBTOPHI OXKUAAHUSI BXOJSIICH CBA3H TWiaitConnect
16 408 |Pacnimcanue BXozsmieii cBs3u 1: BpeMsl OKUIAHUS COCTUHECHNUS uint16

16 409 |Pacnucanue BXOJSINEH CBS3H 2: BPEMsI O3KUIAHUS COCTUHCHUS uintl6

16 410 |Pacnmcanue BXozsImei cBs3u 3: BpeMsl OKUIAHUS COCTUHCHNUS uint16

16 420 |Macka aktuBHbIX HC 11 BBIXO/a Ha CBA3b 1O COOBITHIM uint32

16 421 |Macka aKTHBHBIX TPEBOT IS BBIXO/IA HA CBS3b 10 COOBITHAM uint32

16 422 |Cnoco0 BbIx0/a Ha CBSI3b 10 COOBITHIM uint1l6

16 423 | JlanHble, KOTOpPBIE TIEPEIAIOTCSI P BBIXOJIE HA CBA3b 110 COOBITHAM uint32

16 424 | Kon-Bo CYTOK, 32 KOTOpPBIE TIEpeIacTCsI apXUB COOBITHI uintl6

16 425 |Koun-Bo 3armuceli 4acoBOTO apXuBa IS IepeIadn uint1l6

16 426 |Koin-Bo 3amuicell CYTOYHOTO apXyBa JJIs Iepeaadn uintl6

16 427 | Kon-Bo 3amuceii MECSIMHOTO apXHBa JUIsl Iepeaadn uint16

16 428 |Koun-Bo 3armceil HHTEPBAIHHOIO apXUBa IS IIepeIaun uint1l6

16 433 | Pacnicanue Bbixozia Ha cBsi3b 1: [TIoBTOp BBIXONA HA CBSI3b TConnection
16 434 |Pacnmcanue BbIxona Ha ¢Bsa3b 1: Crioco0 BBIXOA Ha CBA3b uint16

16 435 |Pacnmcanwue BeIXOna Ha CBs3b 1: JlaHHBIE, KOTOpPBIC TIEPEIAOTCS ITPH BBIXO/IE HA CBA3b uint32

16 436 |Pacmnucanue Bbixoza Ha cBsi3b 1: Kon-Bo cyTOK, 32 KOTOpbIE TIEpeAaeTcsi apXuB COOBITHIA uint16

16 437 |Pacnucanue BeIxOna Ha CBs3b 1: Koi-Bo 3amucei 9acoBOro apxuBa Juis epeaadn uintl6

16 438 |Pacmnucanue Bbixozia Ha cBs3b 1: Kou-Bo 3amuceid cyToYHOTO apXuBa JIs epeaadu uint16

16 439 |Pacnucanue Bbixoza Ha cBs3b 1: Kou-Bo 3amuceil Mecs4HOTO apxuBa JUlsl Hiepeaadn uint16

16 440 |Pacnucanwue BeIxona Ha cBs3b 1: Kon-Bo 3amuceit HHTEpBAILHOTO apXHBa JIIs Iepeaadn uintl6

16 447 |Pacnmcanue BeIXOna Ha CBs3b 2: [IoBTOP BBIXOAA HA CBS3b TConnection
16 448 |Pacnucanue BbIxona Ha cBsi3b 2. Crioco0 BBIXOJa Ha CBS3b uintl6

16 449 |Pacniicanue BbIXo/a Ha cBs3b 2. JlaHHbIE, KOTOPBIEC MEPEIArOTCs [IPU BBIXO/IE Ha CBS3b uint32
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N Onucanne Tun
16 450 |Pacnucanwue BeIxoma Ha CBsi3b 2: KOI-BO CyTOK, 32 KOTOPBIC ITEPEAAETCS apXUB COOBITHIMA uintl6
16 451 |Pacnucanue BeIxOma Ha CBsI3b 2: KO-BO 3ammucei 9acoBOro apxuea Jis epeaadn uintl6
16 452 |Pacnucanue BeIxona Ha CBs3b 2: Koj-Bo 3amuceil CyTOYHOTO apXuBa JJis TIepeiadu uintl6
16 453 |Pacnmcanwue BeIxona Ha CBs3b 2: Ko-Bo 3amuceif MECSIHOTO apXHBa AJIS IIepeadn uintl6
16 454 | Pacnmcanue BbIxozia Ha cBsi3b 2: Kou-Bo 3amiceil HHTEpBaJIbHOTO apXuBa JUIsl epeaain uint16
16 461 |Pacnmcanme BeIxona Ha CBs3b 3: [IoBTOp BBIXOAA HA CBS3B TConnection
16 462 |Pacnmcanue BbIxoza Ha cBsi3b 3. Croco0 BbIX0/1a Ha CBSI3b uint16
16 463 |Pacnmcanme BeIXona Ha CBs3b 3: JlaHHBIE, KOTOpBIE IIEPENAIOTCS IPU BBIXOJIE HA CBS3b uint32
16 464 |Pacmmcanwue BeIxona Ha CBs3b 3: Koi-Bo CyTOK, 3a KOTOpPEIE ITEpeaaeTcsl apXuB COOBITHIHA uint16
16 465 |Pacnmcanue BbIxoza Ha cBs3b 3: Kos-Bo 3amuceid 4acoBOTo apXxuBa JUisl Iepeaadn uint16
16 466 |Pacmmcanme BeIxoma Ha cBs3b 3: Koi-Bo 3ammcei CyTOYHOTO apXuBa IJisl TIepenadn uint16
16 467 |Pacnmcanue BbIxoza Ha cBs3b 3: Kou-Bo 3amuiceld MecsS4HOTO apxXuBa JUls Iepeaadn uint16
16 468 |Pacnmcanue BhIxoza Ha cBs3b 3: Kou-Bo 3amiceil HHTEpBaJIbHOTO apXuBa JUIs epeaain uint16

Tun noakJaoYeHus

Kon
napamMerpa

Onucanue

0x00 Hcxopsmee mogKITIOYCHUE TI0 TPEBOTaM, BMemarenbcTBam u HC

0x01 Hcxopsimee mMOIKITIOYCHNE HA CBA3b 110 PACIHCAHUIO |

0x02 Hcxopnsmee mogKIFOYeHAE HA CBSA3b TI0 PACIIICAaHUIO 2

0x03 Vcxopsiee NOAKIIOUCHUE Ha CBsI3b 10 PACIACAHHIO 3

0x04 Bxonsiee noakiroueHue No pacnucaHuio 1

0x05 Bxozsiiee nogxitoueHue 1Mo pacnucaHuio 2

0x06 Bxopsmee noakioueHNE MO PacUCaHuio 3

0x07 Hcxopsmee moaxir0o9eHAe 10 TpeOOBAHUIO TIOTB30BATEIS

0x08 Bxopsmiee noakoueHUE MO0 TPEOOBAHUIO ITOIE30BATEIIS

Craryc nNoaKJ/J04YeHus

Butbl Onucanue

0.3 Tun oaxIIroYeHus coracHo tadm. 162

Kox ommoOku:

0 - "HeT omMOKKU

1 - ommbxa Mogema

2 - omOka SIM

3 - ommbKa cetu

4 - omn0OKa MOAKIIIOUEHUS

6.4

PexxumM cBsasm:
7 0 - GPRS (noste naunnsix Oyzet coaepxkars IP (32 6uta), PORT (16 6ur)
1 - CSD (mone manHBIX Oyaet comepkaTh HoMep Tenedona B BCD, "+" - ato '0XA', a 'OXF' - xoHe)

8..15 pe3epB
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Bbixoasl Ha cBA3b
HacTpoiiku noakjiaryeHuii
Anpec HanmenoBanne Tun gaHHbIX Jocryn Mpumeuanue
0x4000 | Touka mocryma mist GPRS ASCIIZ-40 R/W/P
0x4014 | JloruH Uit TOYKH JOCTYyTIa ASCI1Z-20 R/W/P
0x401E |Ilaposb uist TOYKH AOCTYTIA ASCI1Z-20 R/W/P
0x4028 |IP aagpec cepBepa OCHOBHOI uint32 R/W/P tabn. 165
0x402A | IP iopT OCHOBHOM uint16 R/W/P 1..65535
0x402B | IP aapec pe3epBHBIit uint32 R/W/P tabm. 165
0x402D |IP mopT pe3epBHBIi uint16 R/W/P 1..65535
OX402E Ifjéec(bcos N;[J;jﬂNC[?\ISI\IIDN(?fI}IIOBHoﬁ (B MexayHApOIHOM (hOopMaTe ASCI1Z-20 RIW/P
0x4038 Ifgec(bcos NL[JKI;INC’?\ISI\IIDN[.)ﬁiepBHHﬁ (B MexayHApOIHOM (hOopMaTe ASCI1Z-20 RIW/P
0x4042 |Ilopr Bxomsirero TCP/IP coenunenus uint16 R/W/P 1..65535
0x4043 | TaiimayT coelMHEHUSI, MHH uint16 R/W/P 1..10
0x4044 | Kon-Bo MOBTOPOB BBIXO/IA HA CBSI3b B CIIy4Yae OLIMOKH uintl6 R/W/P 1..10
0X4045 ?;ngi?i;anepBOﬁ IIOIBITKY MTOAKIIIOUYEHHU B CIIy4ae uint16 RIW/P 0..1440
0x4046 i?::eMoe;?gKnﬂc’)?;gymmnMn MOTIBITKAMH MOAKITIOUCHUS B Uintl6 R/W/P 0..1440
0x4047 | PesepBsl uintlé x 7 R/W/P
Pacnucanue OKUJAHUA BXOAALIICI0 NOAKJIIYCHUSA 1
Anpec HamnmenoBanne THN NaHABIX Toctyn Tprveuanye
Ox404E |TloBTOp BBHIXO/A HA CBSI3b TWaitConnect | R/W/P Tabn. 166
0x4050 | Bpems oxuIaHus MOAKIIOUCHUS, MUH uint16 R/W/P 1..1440
0x4051 |Peseps uint16x3 R/W/P
Pacnucanue O KUJAaHUA BXOAALICI0 NOAKJIIYCHUSA 2
Anpec HamnmenoBanne THN AaHHBIX Toctyn IMprveuanye
0x4054 | IToBTOp BHIXO/A HA CBS3b TWaitConnect | R/W/P Taoi. 166
0x4056 | Bpems oxxuIaHus MOJAKITIOUCHHUS, MUH uint16 R/W/P 1..1440
0x4057 |Pe3eps uintl6x3 R/W/P
Pacniucanue OKMJAaHUS BXOAAIIECT0 MOAKJIIOYCHUA 3
Axpec HaumenoBanne Tun aaHHBIX JocTyn Tpaveuanne
0x405A | [ToBTOp BBIXO/IA HA CBS3b TWaitConnect | R/W/P Taos. 166
0x405C | Bpemsi oxxujaHus! OAKIIOYESHNUS, MUH uint16 R/W/P 1..1440
0x405D | Peseps uintl6x3 R/W/P
Brixoa Ha cBs13b 0 co0bITHAM, HC MM BMeIaTe ILbCTBaM
Anpec HanmenoBanue THn AaHHBIX Hoctyn Ipumeuanue
0x4060 |Macka aktuBHbIX HC 11151 BBIXOZ1a HA CBA3B 110 COOBITUAM uint32 R/W/P Tabm. 135
0x4062 |Macka akTHBHBIX TPEBOT JJIsI BBIXO/IA HA CBSA3b IO COOBITHAM uint32 R/W/P tab. 136
0x4064 | Crioco6 BBIXOIa Ha CBA3B MO COOBITHAM uint16 R/W/P tabm. 165
0xA065 JaHHBIe, KOTOPBIE IEPENAOTCS MIPH BBIXOJE HA CBA3b 110 Uint32 RIW/P a6, 165
coObITHsM (OMTOBAs Macka)
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Anpec HanmenoBanue Tun gaHHbIX Jocryn Mpuveuanue
0x4067 |Koi-Bo CyTOK, 3a KOTOPbIE IIEPENAETCS APXUB COOBITHIA uintlé R/W/P
0x4068 | Kon-Bo 3amuceii 4acOBOTO apXuBa Uil epenadn uint16 R/W/P
0x4069 | Kos-Bo 3amuceii cyTo4HOTrO apXuBa JUIsd Iepeaayn uint16 R/W/P
0x406A | Kon-Bo 3anucell MECSYHOTO apXuBa JUIs Iepeiadn uint16 R/W/P
0x406B | Kox-Bo 3armicei HHTEPBAILHOTO apXHBa s TIepeiadn uint16 R/W/P
0x406C | PesepBor uintl6 x 4 R/W/P
Pacnucanue BbIX0Ja HA CBA3b 1
Anpec HanmenoBanue THn AaHHBIX Hoctyn IMpumeuanue
0x4070 |IToBTOp BBIXOIA HA CBA3E TConnection R/W/P Tabn. 165
0x4072 | Cnoco0 BBIXOIA HA CBS3b uint16 R/W/P Tabn. 165
0x4073 JlaHHBIE, KOTOPBIE IIepeNaroTCs IIPH BBIXOE Ha CBA3b 110 Uint32 R/W/P a6 165
coObITHsIM (OUTOBAsE MacKa)
0x4075 | Koin-Bo cyTOK, 32 KOTOpbIE IIEpEaeTCs apXUB COOBITHIH uint16 R/W/P
0x4076 | Koin-Bo 3amuceii 4acoBOro apxuBa JJisl epeiadu uint16 R/W/P
0x4077 | Koun-Bo 3amuceil CyTOYHOTO apXuBa JUIs Hepeaaqn uintl6 R/W/P
0x4078 | Koun-Bo 3amuceii MECSIUHOTO apXKBa JUIsl Iepeaadn uint16 R/W/P
0x4079 | Kon-Bo 3amucei MHTEPBAIBLHOTO apXuBa IS MIepeaadn uintl6 R/W/P
0x407A | PesepBbl uintl6 x 6 R/W/P
PacnucaHue BbIX0/1a HA CBA3H 2
Axpec HaumenoBanne Tun aaHHbIX TocTyn Tpaveuanne
0x4080 |IToBTOp BBHIXO/A HA CBS3b TConnection R/W/P Tabi. 165
0x4082 | Crioco6 BbIXoaa Ha CBA3b uint16 R/W/P tabn. 165
0x4083 JlaHHBIE, KOTOPBIC IEPENAIOTCS TIPH BBIXO/C HA CBA3b MO uint32 R/W/P a6, 165
coObITusIM (OUTOBAsI Macka)
0x4085 | Koin-Bo cyTOK, 32 KOTOpBIE IIEpeaeTCs apXUB COOBITHI uint16 R/W/P
0x4086 | Kous-Bo 3amuceil 4acoOBOTO apXuBa JJisl epeiadn uint16 R/W/P
0x4087 | Kous-Bo 3amuceil CyTOYHOIO apXuBa JJIsl epeaadu uintl6 R/W/P
0x4088 | Koun-Bo 3amuceii MECSIYHOTO apXHBa JUIsl Iepeaadn uint16 R/W/P
0x4089 | Kou-Bo 3amuceii MHTEPBaJIbHOTO apXuBa JIJIsl epeaain uint16 R/W/P
0x408A | Pesepsbl uintl6 x 6 R/W/P
Pacniucanue BbIX0/J1a Ha CBA3b 3
Axpec HaumenoBanne Tun aaHHbIX JocTyn Tpaveuanne
0x4090 |IToBTOp BBIXOIA HA CBA3B TConnection | R/W/P tabm. 165
0x4092 | Crioco6 BbIXO1a Ha CBA3b uint16 R/W/P tabm. 165
0x4093 JlaHHBIE, KOTOPBIE IIEPENarOTCs IIPH BHIXOJE Ha CBA3b 110 Uint32 RIW/P a6 165
COOBITHSIM (OMTOBAs Macka)
0x4095 | Kois-Bo cyTOK, 32 KOTOpbIE IIEpeaeTCs apXUB COOBITHIH uint16 R/W/P
0x4096 | Koxn-Bo 3amucei 4acoBOTO apXuBa JUIsL epeadn uint16 R/W/P
0x4097 | Kon-Bo 3amuceii CyTOYHOTO apXHUBa IS Iepeaadn uint16 R/W/P
0x4098 | Kon-Bo 3amucei MECSIYHOTO apXKBa JJIsl epeaadn uintlé R/W/P
0x4099 | Kon-Bo 3amucei HHTEPBAILHOTO apXyBa IS Iepeaadn uintlé R/W/P
0x409A | Pezepssr uint16 x 6 R/W/P
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®opmar IP angpeca AAA.BBB.CCC.DDD

Cmelnenne HaumeHoBaHue Tun faHHBIX Ipumeyanne
0 Yerrepras nudpa aapeca uint8 DDD
1 Tpetbs ndpa agpeca uint8 CCccC
2 Bropas mudpa anpeca uint8 BBB
3 IMepBas mudpa agpeca uint8 AAA
Cnoco0nI BbIX0/1a HA CBA3b
3HaueHne Omnucanne IIpumeyanue
0 GPRS
1 GPRS + CSD kak pe3epBHBIii
2 CSD
Macka JaHHBIX, KOTOpPbIe NepeIalTcsi IPH BbIX0/1€ HA CBS3b
Howmep 6uta | 3Havenne Onucanne Ilpumeyanue
0 0x0001 | Texymue 3HaYCHUST
1 0x0002 | Hactpotiku npubdopa
2 0x0004 | Hacrpoiiku BbIXOa Ha CBSI3b
3 0x0008 | lomosHHUTENbHBIEC JaHHBIE (UarHOCTHKA)
4 0x0010 |CocraB rasa
5 0x0020 | ApxuB coObITHI
6 0x0040 |YacoBoit apxuB
7 0x0080 | CyTouHbIii apxuB
8 0x0100 |MecsuHblii apxuB
9 0x0200 | MHTepBaybHBII apXUB
®opmart 3anucu TConnection
CMenenue HaunMeHnoBanue Tun FaHHBIX Ipumeyanne
IToBTOp BBIXOAA HA CBS3b:
0 - pacnricaHue OTKITIOUEHO
1 - exxedacHo
2 - eXXeTHEBHO
0 3 - exXeHeAeIbHO uint8
4 - exxeMecsIIHO
5 - gepe3 MPOMEXKYTOK BPEeMEHH (ICHb, 9ac, MUH - 3a7aeT
HWHTEPBAJ BpeMEHH, Yepe3 KOTOPEIi mpuoop Oyxer
MIEPUOTMYCCKU BBIXOUTH HA CBSI3b)
JleHb BbIXO/a HA CBSI3b:
€/Ke4YacHO: He UCIIONIb3YeTCsI
eKeTHEBHO: HE MCTIOIb3YEeTCS
1 esKeHeleJIbHO: DTO OMTOBast MackKa, Iie KaXKIbli OUT 3TO uint8
JIeHb HeJllenu, Hanpumep, 3 - ato ITH u BT
€KeMeCsIIHO: 3TO JICHb MecsIa
MPOMEKYTOK BPeMeHH: KOJI-BO JHEH
2 Uac BbIX0J1a Ha CBSI3b, a IS "IPOMEXKYTOK" - KOJI-BO YAaCOB uint8
3 MuHyTa BBIXOA Ha CBS3b, a IS "TIPOMEXYTOK" - KOJI-BO uints
MHUHYT
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®opmart 3anucu TWaitConnect

Cmemenne HanmenoBanue Tun JaHHBIX IIpumeyanue
[ToBTOp OXKMIAHUSI COCTUHCHUS:
0 - pacniricaHue OTKITFOYCHO
1 - exxeqacHO
0 2 - ©XKEHCBHO uint8
3 - eXXeHeNEIbHO
4 - exXeMECIIHO
5 - Bcerza, Koraa ecTh BHELIHEE IINTaHHUE
JleHb Hayana OXKUAAHUS:
€:Ke4acHO: HE UCIIONB3YETCs
1 €:KeJTHEBHO: HE HCIIONIB3YeTCsI uints
€:KeHeeIBbHO: 9TO OMTOBAst MacKa, I7Ie KAl GHUT 3TO
JIeHb HeJlenu, Hanpumep, 3 - ato ITH u BT
€’KeMeCsSYHO: 3TO JIeHb Mecsla
2 Yac Hayaa OKAOAHUS uint8
3 MuHyTa Hadana OKUJaHUS uint8
PCFI/ICTPBI CIICHHNAJIbHOI'O HA3HAYCHUA
Anpec HaumeHoBaHue Tun JaHHBIX Hoctyn IIpumeyanne Y 33
0x1200 | ®nar noaTBepKIACHUS ITpUEMa JaHHBIX uint16 R/W 0 0
0x1201 |Peructp ympaBieHuUs 3aBEpIICHHEM CeaHca uint16 R/W 0 0
0x1202 |Peructp ympasieHusI aBTOHOMHON paboToi uint16 R/W 0 0
0x1203 |TloacranoBka padbouero pacxoia: 0 — BeIKI, 1 — BKI e_uintl6 R/W/P 3 0
0x1204 |TloacraHoBouHOE 3HaUeHHE pabodero pacxoaa, M3/4ac float32 R/W/P 3 0
0x1206 |TlomcranoBka Temmneparypsl: 0 - BBIKI, 1 - BKIT e_uintl6 R/W/P 3 0
0x1207 |TlomcTaHOBOYHOE 3HAUCHHE TeMIeparypsbl, °C float32 R/W/P 3 0
0x1209 |TloacranoBka abc. gaBnenust: 0 - BBIKI, 1 - BKJI e_uintl6 R/W/P 3 0
0x120A |IloxcranoBo4HOE 3HaueHue qasineHus, MIla float32 R/W/P 3 0

IIporoxkoua nepexaun nanHbIX nocpeacresom GPRS
[Tpu BEIXO/E Ha CBsA3H MocpencTBoM kanana GPRS mo maunmarnee npudopa OH JIMIIb €€ OTKPHIBACT, a
pabotaet Bce paBHO B pexkxume SLAVE. IIporokon nepenauun coorserctByeT crangapry MODBUS TCP.

MODBUS TCP ADU
MBAP Header MODBUS PDU
TI Pl Length Ul Function Code Function Bytes
x [ x oo hi | low X X

[Maker MODBUS TCP ADU coctout u3 3aronoka MBAP u 6iroka MODBUS PDU.
Length - nnuHa nanHbIX B akete, HaunHas ¢ Ul.
Ul - angpec yctpoiicta Ha mmuae MODBUS.
Function Code - kox pyukmuun MODBUS, noanepskusarorcs 0x11, 0x03, 0x04, 0x10, 0x65.
Function Bytes - nanHbIe onpenenstoTcs KogaoM (GyHKIHUU (MOTYT JAa)Ke OTCYTCTBOBATH ).
dopmar MHOTOOAHTOBBIX JaHHBIX cornacHo ctanmapra MODBUS - Big Endian.

[Tocne nmonkioueHus k cepBepy npudbop aBromarnuecku npucebuiaet 18a MODBUS-TCP nakera.

[TepBbIit makeT coaepkuT uaeHTuduKaTop npudopa:

MODBUS TCPADU 1

MBAP Header

MODBUS PDU

X

. x | o | 0o | ox00 | O0x56

. ID

DEVICE_ID otset

brox DEVICE_ID cootBerctByeT oTBeTy Ha Komanay 0x11 MODBUS (Func: 0x11, Size: 83)
comacHo 11.10.
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BTopoii makeT conepxKuT Caeayronme JaHHbIe:

MODBUS TCP ADU 2

MBAP 0x65 Current | Common Interval 4aCOBOM/CYTOUHBIII/MECSIYHbIH apXHBbI, COOBITHS

Values settings Settings

Header Header PDU1L PDU2 PDU3 PDU4 PDU5 PDU N

ITonr3oBarennckast KOMaHJa 0x65 HCIIOJIB3YETCA B ClIy4dac HCO6XO,Z[I/IMOCTI/I nepeaarb HECKOJIbKO

OJIOKOB JJAHHBIX B OTHOM MakeTe. [locie 3aroioBka JaHHON KOMaH/IbI HJIET HECKOJIBKO CTaHIaPTHBIX
MODBUS PDU 0i0k0B.

MODBUS TCP ADU
MBAP Header MODBUS PDU

TI Pl Length Ul 3aromnoBox koMauasl 0X65 JlaHHbIC
x | x 0 | 0o | hi[lo| x XXX Biok | | |  Baok N
3aronoBok koMaH bl 0X65 numeer Bua:
Ne paiita HaumenoBanue Onucanne

0 Function Code Kon xomaH 161 osry4eHust JaHHbIX, 0X65
1-4 DI YHuKaIbHBIN naeHTHUKATOpA JipaiiBepa B npejesax ycrpoiictsa, y Hac 0
5-8 DP ITyTs K ApaiiBepy uepe3 noaceTH, y Hac 0
0.5 CcC Kon xomaHibl, epeiaBaeMoii 1paiiBepy, y Hac 1
9 6 EP ITpu3Hak HaM4Ms 6JI0Ka pacIIMPEeHHOro myTH, y Hac 0
7 Er ITpu3Hak omuOKu (MOXKET BO3BPAIIATHCS B OTBETE)
10-11 DL Kos-Bo 6mokoe MODBUS PDU, crieayromux fasslie.

O0s3aTeNIbHBIM TTOJIEM B ATOM MOCBUIKE SBIAIOTCS: 010K Tekymmx 3HadeHuii (Current Values), 610k
o6mmumx Hactpoek (Common Settings) u 610k HacTpoek auanazoHos (Interval Settings). OcranbHbie
OJIOKM TaHHBIX MPUCHUIAIOTCS OMIIMOHATIBHO MO BEIOOPY MOJIb30BaTeNs (PErUCTPhl KOHPUTYypaUU:
"Macka JaHHBIX, KOTOpPbIE BBICBLIATh IIPH BBIXOJIE Ha CBsI3b", "Macka JaHHBIX, KOTOPbIE BBICHUIATh PU
BBIXOJIE Ha CBA3b 110 TpeBore").

B cucremy komang MODBUS BBenena monps3oBarenbekast komanga 0X73 -
AdvancedReadMultipleRegisters, koropas mo3BosseT uacHTHdGUIUpoBars 010ku PDU npuxopsiiye ot
npubopa. Komanna ananornyna koManae ureHus 6ioka peructpos 0X03, HO OTBET Ha 3Ty KOMaH/IbI
BBITVISLAUT CIICAYIOIIMM 00pa3oMm:

MODBUS PDU

Func code Start ADDR Bytes count BYTES

0x73 HI | LO HI | LO

Baox nannbix Current Values npezacrasiser co00il OTBET Ha KOMaHAY TPYIIIIOBOTO YTEHHUS
peructpos (pacupenHas Gpynkius 0x73) ceximn "Tekymue 3Hauenus” 1. 1 ¢ angpeca 0x0000 u
COJIEPKUT MOJIHYIO KapTy BCEX PETUCTPOB AAaHHOro MyHKTa. Heo6xoaumo oOpatuTe BHUMaHUE Ha
peructp "HakorieHHOe cocTossHUE TPEBOr", KOTOPBIH nepeaaeT HHPOPMAIUIO O TPEBOrax, BOSHUKIIUX C
MOMEHTa IOCJIEAHEN CBA3U U OOHYISETCS MOCie MOATBEPKACHUS TEKYILEH, pErUCTp K€ COCTOSTHUS
COZIEP)KUT aKTUBHBIE HA JJAaHHBI MOMEHT TpeBOTrH. Taxke Mo cTapIiiuM OUTaM MOKHO OTIPENIeIUTh
IPUYMHY BBIXOJ Ha CBSA3b: IO TPEBOI€ UJIH MO PACIHCAHUIO.

Baok nanneix Common Settings npencrasisieT co00ii OTBET Ha KOMaHAy IPYIIIOBOTO YTEHHUS
peructpoB (pacimpernas ¢pyukius 0X73) cexiuu "Oo0mue Hactpoiiku” m. 2 ¢ aapeca 0X100A u
COJICPIKHUT TOJIHYIO KapTy BCEX PETUCTPOB JIAHHOTO IYHKTA, 32 UCKJIFOYCHUEM IOJIs "Taposib".

Baoxk nannbix Interval Settings npezncrasiser co60i OTBET Ha KOMaH/Ty TPYIIIOBOTO YTCHHSI
peructpoB (pacmupennas ¢pynkuus 0X73) cekuuu "Hactpoiiku nHTepBanos” 1. 4 ¢ agpeca 0x1800 u
COJICPKUT MOJHYIO KapTy BCEX PETUCTPOB JAHHOTO MYHKTA.

Bbuioku nannbix ""Yacooii/Cyrounsiii/Mecsiunblii ApxuB'' nepesaroTcst OIUHAKOBO U
MPEICTaBISIOT co00i Habop onHOTUIIHBIX PDU 6510K0B (KOJI-BO COOTBETCTBYET pa3MepaM apXUBOB),
KaX/IbIil U3 KOTOPBIX COOTBETCTBYET OJHOW apXMBHOM 3anMCH (CM. II. 5). PopMar OAHON apXUBHOU
3aiCH MPEICTABISIET cOO0M OTBET Ha KOMAH/Iy IPYIIOBOTO YTSHHUs perucTpoB (pacuimpenHas QyHKIus
0x73) cexkuuu "ApxuB nansabix" ¢ agpeca 0X2000. BHyTpu Kax10#i 3anicu cOAep KUTCS MHPOPMALIUU OT
Jate/BpeMeHu, HOMepe KaHajla, HOMepe 3aliCH, KOTopas MO3BOJISIET MPAaBUIbHO UICHTUPHUIIMPOBAThH
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JAaHHBIC. ApXI/IBHBIe 6HOKI/I NnepcAar0TCA NOJIHOCTBIO, NAXKE CCJIN 3a COOTBGTCTBYIOIJ_[HI;'I nepuoa BpCMCHU
HeT 3anucu (OJI0K OyaeT coaepkarh OMHM HYJH). JlaHHbBIEe OJIOKU TTePEIar0TCs OMIIMOHAIBHO, €CITH
BKIIIOYCHA COOTBETCTBYIOIIASI HACTPOIKA.

Bbaok nanubix "CobbiTus" nepenaercs kak Habop ogHOTUITHBIX PDU 6110KOB (KOI-BO COOTBETCTBYET
pa3mepy apxuBa COOBITHIA), KaXKIbIii U3 KOTOPBIX COOTBETCTBYET OJHON apXMBHOMH 3amucH (cMm. 11. 6),
IpeACTaBIsIoNEH co00il OTBET Ha KOMaHIy rPYIIIOBOro ureHus (pacimpennas Gynkmus 0X73)
perucTpoB cekuuu "ApxuB coObITHII" HaunHas ¢ aapeca 0x2202 B kommuecTBe 26 6aiT (13 peructpos).

XUB BBICBUIAETCS IOJTHOCTHIO, JTaXKe €CIIM COepP KUT "HylneBble" nanHble. JlaHHBINH 610K BBICHUIAETCS
A e , e e "HyneBbIe" e &

OILIMOHAJIBHO, €CIIH BKIIFOYEHA COOTBETCTBYIOIIAsI HACTPOMKA.

[Tocne mpuema Bcex TaHHBIX, CEPBEP JOJKEH MOATBEPAUThH MPABUIBHOCTD UX MpUEMa, 3aucaB Koj
0x55AA B crieniuaibHBINA perucTp ymnpasienus 1o aapecy 0x1200. B cimydae HeoOXOIUMOCTH cepBep
MOJKeT mociarh psag koman B popmare MODBUS TCP st BEIOTHEHUS TOTIOTHUTEIBHBIX 3a1a4. [1o
OKOHYAHHMIO CE€aHCa CBA3HM HE00X0IuMo 3anucarh Koj 3aBepuieHus (0XAASS) B cieniaibHbIA pEruCcTp IO
aapecy 0x1201. JToctyn kK 3TUM peructpaMm BO3MOKEH 0€3 maposl.

[IpuMep OHOBPEMEHHOM 3aIIMCH NIOATBEPKACHNS IPUEMA U OKOHYAHHUS CBSI3U:

IMTaker MODBUS - TCP

MBAP Header MODBUS PDU
Func ADDR CNT BEYST VALUEL VALUE?2
O0x10 | Ox12 | Ox00 | Ox00 | Ox02 | 0x04 | 0x55 | OXAA [ OxAA | 0x55

Jnst moATBEpIKACHHS YCIISITHOCTH IIPUEMa TTakeTa OT cepBepa mpudop GopMUpPYeET OTBET B
cootBeTcTBHH co ctanaaprom MODBUS:

ITaker MODBUS - TCP

MODBUS PDU
MBAP Header Kon ¢-tiun CrapToBBIii asipec Kou-Bo peructpor
0x10 0x10 | 0x40 2

IIpoToxoJ nepenaun 1anHbIX B peskume CSD

Pabora no CSD kaHany HUYEM He OTJIMYAeTCsl OT pabOoThI [0 IPOBOJHOMY KaHAJy CBSI3U, TAKOMY KaK
RS485, rne ucnonp3yercs nporokon MODBUS RTU. Oxrako HEOOXOAUMO YIUTHIBATH OOJBIIIHEC
3aJIepKKU CAMOT0 KaHaJla CBSI3H.

YnpasJienue napoasMu

OO0mme cBegeHus

CylecTByeT JiBa BapHaHTa 3allMCH Mapojisi: B TEKCTOBOM BUE (IS COBMECTHMOCTH CO CTapbIM
IMO) u B Buge HASH 3nauenmii (UINT32). B kauectBe HASH o¢yHkimu wucnonszyercs (QyHKIUS
noacuera CRC-32-1EEE 802.3 (nHBepcHBIM nosMHOM OXEDB88320, XOR MASK OxD202EF8D), KOTOPBIN
paccuuThIBaeTCs 1O TeKCcToBOMY mpenctapiennto mapoisi ASCIl Ge3 3aBepratomiero Hyns. 3HaueHHE
HASH 0x00000000 HocHT crnenuaibHOE Ha3HAUYEHUE - MApOJb OTKJIIOUEH, MOATOMY €CIIU MPHU pacueTe
HASH nonyuaunics HOb, TO HEOOXOIUMO TIOITPOCUTH MTOJTH30BATEIISI BBECTH HOBBINA MApOITh.

I[lepen 3anmuchro rpyNIbI MapaMeTpoB, TPEOYIOINX Napoib, HEOOXOIUMO 3aMucaTh TEKYIINH Mapoib
B noje OXFOOO mms Bapmanta HASH, u mo ampecy 0x1000 B texcroBom ¢dopmare (ASCII). Bpewms
nevictBus napons 1 muH. [lapons neiicTByeT TOMBKO Ha TOT HHTEpQeiic, Mo KOTOPOMY OH OBLT IepeaaH.
KonTposutep omnpenensier ypoBeHb JOCTYIA ISl BBEACHHOTO MapoJisi M BHIOMPAET BO3MOXKHOCTB 3aITUCH

KaXXa0ro rnapamMeTpa B 3aBUCHUMOCTHU OT HETO. TeKyqufI YPOBCHB JOCTYyIIa MOXHO IIPOYHUTATh U3 PCTUCTPA
OxFO1E.

B cnyuae neBepHoro nmaposist Oyzner BelaHa omuoka "Hesepubie nannbie”. Koy-Bo MOMBITOK 3aMucH
HEBEpPHOro mnaposis orpanudeHo. Ilocnme 3amucu MATH HEBEPHBIX Mapojiell KOHTPOJUIEP NEPEXOIUT B
pekuM OJI0KMPOBKH OT Togbopa napoist Ha 30 muH. [1o McTeueHun 3TOro neproja BO3SMOXKHOCTD 3allUCH
BO300HOBIIsSIETCA. B ciydae BBIKIIIOUEHHS-BKIIIOUEHUs Mpubopa mpu 3a0JOKHMPOBAHHOM Maposie
6710KMpOBKa nepe3anyckaercst Ha 30 MUHYT ¢ MOMEHTA BKITIOUCHHUSL.
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PerucTpsl ynpapjeHusi NapoJisiMu

Anpec Haumenosanne THn JaHHBIX Jloctyn Tpumeuanue
0x1000 |ITapoxas B ASCII popmare ASCIIZ-20 W
0xF000 | Texymmii mapoms Jisd JOCTyma uint32 w HASH
0xF002 | YpoBeHb moCTyma AJisi HOBOTO MapoJis uint32 W/R/P
0xF004 |3amuch HOBOTO TIAPOJIS 3aJAHHOTO YPOBHSI uint32 W/P HASH
0xF006 |IloaTBepskIeHHE HOBOTO MApOJIS MIPHU 3aIHCH uint32 W/P HASH
0xF008 |Cwmena maposst B TEKCTOBOM (popmate ASCIIZ-20 W/P
0xFO012 |IloaTBepikIeHHE CMEHBI Ao B TEKCTOBOM (hopMare ASCIIZ-20 W/P
0xF01C ‘ Homep mist 3ampoca 0fHOPa30BOrO Maposis uint32 R
OxFO1E ‘ YpoBeHb JocTyma Al TEKYLETo Maposis uint32 R

Cmena napoas

Cwmena naposs B popmate HASH

Jlist cmensl apons B popmate HASH omnpeneneHHOro ypoBHS HEOOXOAMMO:

- 3anucarb B peructp 0xFOO0 mapons ypoBHS, HE HUXKE YPOBHS Mapolisi, KOTOPBIA coOupaemcs
MEHSTh, UTO Pa3pELUT 3alUCh CIEAYIOLIEr0 PETUCTPa;

- 3aIIMcaTh HOMEP YPOBHS NapoJsi, KOTopblil MeHsieM B peructp 0xF002;

- 3anucath HOBBIM maponb B peructp O0xF004 (3amucate 0, 4YTOOBI OTKJIIOYUTH JIAHHOTO
MOJIb30BaTe);

- IOATBEPAUTH U3MEHEHHE T1apoJid, 3anucas B peructp 0xFO006 HOBBIN mapodib emie pas.

CmeHa naposisi B TEKCTOBOM (opmate

JJ1st cMEHBI TapoJis B TEKCTOBOM (hopMaTe HEOOXOAUMO:

- 3anucath B peructp 0x1000 maponbp B TekcToBoM (hopMare YpOBHs, HE HIKE YPOBHS Mapods,
KOTOPBI COOMPAEMCsI MCHSTh, YTO Pa3pPEIINT 3aIHUCh B CICIYIOIINE PETUCTPHI;

- 3aMKcaTh HOBBIM MapoJib B TeKCTOBOM opmare 1o aapecy 0xF008 (0 - 3anpeTuTs moiabp3oBaTens);

- 3anKMcaTh HOMEP YPOBHs MapoJisi, KOTOpbId MeHsieM B peructp 0xF002;

- IOATBEPAUTH HOBBIN MapoJib, 3anucas 1o aapecy 0xF012 HoBBIM maposs emle pas.
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MNPUJITIOKEHUE /I
(oOs13aTenpHOE)
IIporokoa nepexaun naHHbIX nocpeacrsoM GPRS

[Ipu BbIXOmE Ha CBs3b mocpeacTBoM kaHaina GPRS mo wHunmartuBe mpubopa OH JIMIIb €€
OTKpBIBaeT, a paboraer Bce paBHO B pexkume SLAVE. IIpoTokon mepenadn COOTBETCTBYET CTaHAAPTY
MODBUS TCP.

MODBUS TCP ADU
MBAP Header MODBUS PDU
TI Pl Length ul Function Code Function Bytes
x | x]o]o hi | low X X

[Taker MODBUS TCP ADU cocrout u3 3aronoska MBAP u 6i1oka MODBUS PDU.
Length - mnHa naHHBIX B nakete, HaunHas ¢ Ul.

Ul - aapec yctpoiictBa Ha muae MODBUS.

Function Code - kox pyukimu MODBUS, noanepskusarorcs 0x11, 0x03, 0x04, 0x10, 0x65.
Function Bytes - nannble onpenenstorcs KoaoM QyHKIHUU (MOTYT Aa)Ke OTCYTCTBOBATH ).
dopmar MHOTOOAHTOBBIX AaHHBIX cormacHo crannapra MODBUS - Big Endian.

[Tocrne moakirOYeHHs K CEpBEpy pacxomoMmep aBromaruuecku mnpuchuiaer asa MODBUS-TCP
MaKeTa.

[TepBbIii MakeT COAEPIKUT UICHTU(PHUKATOP pacxoaoMep:
MODBUS TCP ADU 1
MBAP Header MODBUS PDU
X X 0 0 0x00 0x56 ID DEVICE _ID otBer

brnox DEVICE_ID cootBetctByet oTBety Ha komany 0x11 MODBUS (Func: 0x11, Size: 83).

BTopoiil makeT conep>kKuT CleAyIolue TaHHbIe:
MODBUS TCP ADU 2

Current | Common Interval 9aCOBO/CYTOUHBIN/MECSIIHBIA apXHUBHI, COOBITHS

Values | settings Settings
PDU1 PDU?2 PDU3 PDU4 PDU5 PDU N

MBAP 0x65
Header Header

[Tonp3oBarensckass komanga 0X65 wcmonb3yeTcss B ciaydae HEOOXOAMMOCTH IepenaTh HECKOIBKO
OJIOKOB JTaHHBIX B OJHOM TakeTe. [locie 3arojoBka JaHHOW KOMAaH[BI HJIET HECKOJIBKO CTaHJIapTHBIX
MODBUS PDU 0i0ko0B.

MODBUS TCP ADU
MBAP Header MODBUS PDU
Tl Pl Length ul 3aronoBok KoMaHap! 0X65 JlaHHBIE
x | x 0 [ o [hi|lo] x XXX Brok 1| | BmokN
3aronoBok koMaH bl 0X65 numeer BUA:
Ne Gaiita HanmenoBanue Onucanue
0 Function Code Kon koMaH1b1 monyyeHus 1aHHbIX, 0x65
1-4 DI VYHukanpHbI nAeHTU(QUKATOPA paiiBepa B Ipeenax yCTpONUCTBa,
y Hac 0
5-8 DP ITyTh Kk apaiiBepy uepe3 nojaceTu, y Hac 0
0.5 CC Koz xomaH[1pl, nEpeaBaeMoil apaiiBepy, y Hac |
9 6 EP [Tpu3Hak Hanuyus 6J10Ka pacHIMPEeHHOro NnyTH, y Hac 0
7 Er [Tpu3nak ommoOKy (MOXET BO3BPAILIATHCS] B OTBETE)
10-11 DL Kon-Bo 6mokoB MODBUS PDU, crneayromux nanbiie.

O0s13aTeTbHBIM TTOJIEM B 3TOH MOCBIIKE SBISAIOTCA: 00K Tekymux 3uadenuii (Current Values), 6ok
obmmx Hactpoek (Common Settings) m Giox Hactpoek nuamnasonoB (Interval Settings). OcranbHbie
OJIOKM JaHHBIX TPUCHIIAIOTCS ONIMOHAIBHO MO BBHIOOPY MOJIB30BATENS (PErUCTPBl KOHPUIYpaLUU:
"Macka JaHHBIX, KOTOpPbIE BBICHUIATh NPU BBIXOZE Ha CBA3b", "Macka JaHHBIX, KOTOPbIE BBICHUIATH MPH
BBIXOJIC Ha CBA3b 110 TpeBore”).
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B cucremy komannx MODBUS  BBenena  momb3oBarenbckass — komaHga — OxX73 -
AdvancedReadMultipleRegisters, koropas mo3Bosisier uaeHTH(HUIIHpoBarh Onoku PDU mpuxomsimiue ot
VIIP. Komana anajgoruyHa KoManae 4reHus onoka peructpoB 0X03, HO OTBET Ha 3Ty KOMaH/Ibl BBITJISAUT

CIIeTYIOIUM 00pa3oM:
MODBUS PDU
Func code Start ADDR Bytes count BYTES
0x73 HI LO HI LO

Bbaok pannbix Current Values mpencraBnseTr co0oil OTBET HAa KOMaHAy TPYIIIOBOTO YTECHHUS
peructpoB (pacimpennas ¢yHkius 0xX73) cekuuu "Tekymue 3nauenus" c agpeca 0x0000 u comepKuT
IIOJIHYI0O KapTy BCEX PErucTpoB JaHHOro myHkTa. HeoOxomumo oOpaTtuTh BHMMAaHHUE Ha PETUCTP
"HakomieHHOE cOCTOSTHHE TPEBOT", KOTOPBIN IepeaaeT HHPOPMAIIUIO O TPEBOTaX, BOSHUKIIUX C MOMEHTA
NOCJIEAHEN CBSA3M U OOHYJISETCS IOCJE MOATBEP)KIACHUS TEKYILEH, PErHCTp K€ COCTOSHUS COIEPIKUT
AKTUBHbIC HA JAHHBIH MOMEHT TpeBOrH. Takke Mo cTapmuM OUTaM MOXKHO OIMPENEIUTh IPUUHUHY BBIXOJ
Ha CBS3b: 110 TPEBOI'E WK 110 PaCIHUCAHMIO.

baok pamneix Common Settings mpezacraBisier co00i OTBET Ha KOMAaHy TPYMIIOBOTO YTCHHS
peructpoB (pacummpennas ¢pynkuus 0X73) cexuuu "OOmme Hactporiku" ¢ agpeca 0X100A u cogepxut
HOJIHYIO KapTy BCEX PETMCTPOB JAHHOTO IMYHKTA, 33 UCKIIFOUCHHUEM IO "miaposis".

Baok mannbix Interval Settings mpexacraBisier coOoil OTBET HAa KOMAHIY TPYIIIOBOTO YTCHHS
peructpoB (pacmupennas ¢yakuus 0X73) cekumu "Hactpoiiku wunHTepBanoB" ¢ aapeca 0x1800 u
COJIEPKUT MOJHYIO KapTy BCEX PETUCTPOB JAHHOIO IIYHKTA.

buokn nannbix "YacoBoii/CyTounsblii ApxuB' mnepenaroTcs OJUHAKOBO U MPEICTABIAIOT COOOMH
Habop ogHoTUnHBIX PDU 0110K0B (K0J1-BO Ompezensercss HaCTpOMKaMHU COOTBETCTBYIOIIETO pacIIMCaHus),
KaXJbIi U3 KOTOPBIX COOTBETCTBYET OJHOM apXWBHOW 3amucu. Popmar OIHOM apXUBHOW 3amucu
npezcTaBisieT co0oi OTBET Ha KOMaHIy IPYIIIOBOrO YTEHHUS peructpoB (pacimpennas (ynkmus 0X73)
cexuuu "ApxuB nanueix" ¢ aapeca 0xX2000 pazmepom 92 Gaiira (46 peructpoB). BHyTpu kaxkaoii 3anucu
colepxuTcs WH(pOpManMM O JaTe/BPEeMEHH, HOMEpE KaHalia, HOMEpe 3aluCH, KOTOpas IO3BOJISIECT
NPaBUIBHO UICHTHU(PUIMPOBATh AaHHbIE. JlaHHBIE ONOKM TEpefaroTCsl OMIIMOHAIBHO, €CIIM BKIIOYEHA
COOTBETCTBYIOIIAsl HACTPOMKA.

baok panubix "CoObiTHs" mnepemaercs kak Habop oxHotunHBIX PDU  GrokoB (kom-Bo
OIpeJiesIAeTCsl HACTPOHKaMHM COOTBETCTBYIOLIETO DPACHHUCAHMA), KAXKAbI M3 KOTOPBIX COOTBETCTBYET
OJIHOW apXHMBHOM 3aIlMCH, MPECTABIISAIONICH COOO0 OTBET HAa KOMaHy IPYIIIOBOrO YTeHHUs (paclIMpeHHas
¢ynkiust 0x73) peructpoB cekuuu "ApxuB coObiTHil" HaunHas ¢ aapeca 0x2202 B konudectBe 26 6alT
(13 peructpoB). ApXHUB BBICBIIAETCS TMOJTHOCTHIO, JAXe €CIM COACPKUT "HyneBble" maHHbIC. JlaHHBII
0JIOK BBICBUIAETCSI OMIIMOHAIBHO, €CJI BKJIIOYEHA COOTBETCTBYIOIIAsl HACTPOMKA.

[Tocne mpuema Bcex MTaHHBIX, CEPBEP TOIDKEH MOATBEPIUTH MPABMIILHOCTD WX MPHEMA, 3aITHCaB KO
Ox55AA B crenuanbHblii peructp ympasiaeHus no aapecy 0x1200. B cnyuae HeoOXomuMocTu cepsep
MoOeT mocinath psg koMmana B dopmare MODBUS TCP nyst BeImoIHEHHs AOTIOTHUTENbHBIX 3a1ad. [1o
OKOHUYAHHIO CEaHCa CBsI3U HE0OX0IUMO 3amucarh koj 3aBepiieHus (0XAASS) B ciennanbHbIM perucTp mno
aapecy 0x1201. JToctyn kK 3TUM peructpaMm BO3MOKEH 0e3 mapoisl.

[Tpumep ogHOBpEMEHHOM 3aMKCH OATBEPKACHUS TPHEMa U OKOHYAHUS CBS3H:
[Taker MODBUS — TCP

MBAP Header MODBUS PDU
Func |  ADDR CNT S| vaLuer VALUE2
0x10 | 0x12 | 0x00 | 0x00 | 0x02 | 0x04 | 0x55 | OXAA [ OxAA | Ox55

Jiss OATBEpKICHHS YCIICNTHOCTH TNpHEMa TaKeTa OT cepBepa pacxomoMep (GpopMupyeT OTBET B
cooTBeTcTBHH co ctanaaprom MODBUS:

[Taker MODBUS — TCP
MODBUS PDU
MBAP Header Kon ¢-mum CrtapTOBBIH aJipec Ko:1-Bo peructpon
0x10 0x10 | 0x40 2

Pa6ora no CSD kaHany HUYEM HE OTJIMYAETCs OT paboThI 110 MPOBOTHOMY KaHaly cBs3u RS-485,
rae ucnoib3yercs nmporokon MODBUS RTU.
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MNPUJITOXEHHUE E
(oOs13aTenbHOE)
HasHaveHne KOHTAKTOB Pa3beMOB BBIXOIHBIX CHTHAJIOB
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PI/ICYHOK E.1 - Ha3znaueHne KOHTAKTOB Pa3bEMOB BbIXOJHBIX CUT'HAJIOB

Taﬁ.Jmua E.1 - HazHaueHHe KOHTAKTOB Pa3bEMOB BLIXOJIHLIX CHTHAJIOB

Pa3nem HU O06o3nayeHne Ha3nayenue
KOHTaKTa

L *IN [ToxknroueHne BHELIHET
5 GND OJIKJIFOUEHUE BHEIIHETO TUTaHUS
3 A .

XP7 4 B Untepodeiic RS-485

(cepBUCHBIIA) 5 IMP+ . . .

5 IMP— WMITyibCHBIN/4acTOTHBIN/MMITYIBCHBIN BBIXOJ1
7 GAS+ 3
8 GAS_ Curnanmsarop 3arazoBanHoctd = 9-12 B
L +IN [ToaxroueHne BHEIIHETO MUTAaHUS
2 |GND e
3 A .

XS4 4 B Wntepodeiic RS-485

(TOB30BATENBCKHIA) 5 IMP+ . . .

5 IMP— WMy 1bCHBIN/4aCTOTHBIN/MMITYJIBCHBINA BBIXO/]
7 GAS+ -
8 GAS_ Curnanusarop 3arazoBanHoctd = 9-12 B

XP2 1 broxuposka Pazwem aiia yctaHOBKH JKamIiepa, OJOKUPYIOIIETO

(cepBUCHBIN) 2 3aIUCU 3aIUCh IaPAMETPOB
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Turbo Flow UFG-H
PACXO[OMEP-CHETYMH FA3A
YNbTPA3BYHOBOW

Gmin - 0,10 M'/4 Pmax abec. 160 kM /
Gmax - 150 w/4 30°C<tuamcp. <+70°C |
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Tabmuua E.2 — Ha3HaueHne KOHTaKTOB pa3beMOB BBIXOJHBIX CUTHAJIOB

(8]
L

Ne O0o3HaYEeHHE Ha3nauenue
KOHTaKTa
L *IN TlogxmroueHre BHENTHETO ITUTAHUA
2 GND 8
3 A o
4 B Wntepodeiic RS-485
5 IMP+ . . o
5 IMP— NIMITybCHBIN/4acTOTHBIN/UMITYIBCHBINA BBIXOJT
! GASH CurganusaTop 3ara3oBaHHOCTH
8 GAS— p

Pucynok E.2 — PacxonoMep ¢ BHEIIHUMU NOAKIIOYEHUSIMU

[Ipn moAKIIOYEHHWH BHEIIHETO MHUTaHUS, YacTOTHOTO BBIXOJa, Tra3oaHanmuzaropa u RS-485
HE0OXO0JIMMO YKa3aTh MPH 3aKase.
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1-V3;2-44;3 - AT

Pucynok E.3 - Ilo3unuu naruuka temneparypsl 1 Y 3]
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nuraswe| Pene | Knanau

SIS SIS SIS

-12B
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220~

Pucynok E.4 — [Tpumep noaxIto4eHns: CATHAIA3aTOpa 3ara30BaHHOCTH
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ITPHUJIOKEHHUE K

(oOs3aTeNTBHOE)
Buewmnuii B pacxoaoMepa

/ ——— N
essemocn:
5 Pt \
© Turbo Flow UFG-H 2
PACXOZIOMEP-CHETNMH FASA \
 YNIbTPAIBYHOE

S \

e
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Pucynok XK.1 — Pacxogomepsr moaudukanuu Turbo Flow UFG-H ¢ Beixogamu 1101 BHEIITHIO aHTEHHY
U BHEIIIHUE COEeIUHEHUS
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Turbo Flow UFG-H PyKOBOICTBO IO DKCILIYATALIUHA

Pucynox XK.2 - Pacxomomepsl Mmogudukamuu Turbo Flow UFG-H ¢ makuaabiMu raitkamu
Y KOMIUIEKTOM MOHTQ)XHBIX YacTel 11l (PIaHIeBOTO COCMHEHHS

Pucynok XK.3— Pacxomomepst moaudukamnuu Turbo Flow UFG-H ¢ HakuaHbIME ralikamMu

Pucynok .4 — Pacxonomepst momudukarmu Turbo Flow UFG-H ¢ ¢nannessiv coennneHnem
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