PA3SPAEOTAHO 1

) TYPBEYAEHTHOCTb e

ﬂDH HAYYHO-NPOMU3BOACTBEHHOE OB BEAWHEHUE '
POCCUVIV] s

C roPO0OCTEH s

IIpeoOpa3zoBaTesiu MJIOTHOCTH ra3a
Turbo Flow UDM

PyKkoBOICTBO 10 3KCILTyaTaluu
TYAC. 413161.001 PO




Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

Conepxanue
....................................................................................................................................................................... 1
1  OIIHCAHUE M PABOTA........ooi ittt 5

1.1 L3 E L) B (5321 (PSPPSR PR PR 5
1.2 BRSO 17 (S10 87 (o] 0T G N 0] (02 % 1 PP 7
1.3 Doy 1) (65 3 To I B 0T e - PP TPR PP 10
1.4 O0eCTICYCHHE B3PBHIBOBAIIMIIICHHOCTH ....c.vveesteesseeasteessneansesasneassesssseasesssssassesssseensessssesssessnesnnes 12
1.5 MapKUPOBKA F THIOMOMPOBAHIE .....ceeuvvveessveeassreesssesssssessssensssssessssesssssesssssesssssesssssessssessnsssssnsees 13
1.6 A1 ;0] < T TSP PP TPPTPPRRROP 14
1.7 K OMITITEKTHOCTD ..tttk h etk e et e s bt e et e b e e e b e e nrn e e nneean e e e nne e 15
2  HMCHOJIB30OBAHHUE ITO HABHAYEHHMEO .........cccooiiiiiiiiiiiic e 16
2.1 \Y 1500 QA TeieTo) 1 - 103 (0 o & 7 TP RPPRROP 16
2.2 OKCIUTYaTALUOHHBIC OTPAHHMUECHMS ....vvvvveeriasreesseeasseesinesseessesaseessnesneessesassesseneannesssnsaneesenesnnis 17
2.3 CUTHAIIBHDBIE BBIXOIBL.c1ttuuusteeetttsssssssssssessssssssssnstsessssssssssnsteeesseesstsntnteeeteeesst et 18
2.4 BBIOOP KAOETIS TIHTAHIIST I CBSIBH ... ..vvveveeieeteantesseesneassesteesseassesse et ssseabeeneensesseenteannesneenneannenneas 24
2.5 PEKOMEHTAIIMIHL TTO MOHTANKY ..vvvterteesreeteeanneesseessseassesasseessssanseessesasseesssessseessessnseesssssnsesssessseenns 28
2.6 TTOKITIOUCHIME TITIOTHOMEP® +...vveesteeesteeaiteeaiteeaseeesssseesntseessteeessteeeasbeeeasbeesasbeeenseessnneesnsneesnneas 35
2.7 TTYCK TITIOTHOMEDA ...ttt enieesieeeteessteesbeessseesseeasb e e be e e ae e e ebe e e ms e e be e e ane e nhe e e mb e e be e enne e nmneenneeanneennee e 36
2.8 o 170 ;o ] ST TP 37
2.9 Pa6orta mnotHoMepa ¢ ucrnonb3oBaHueM [10 "APM "UFG View" ... 53
2.10  Cucrema 3aIUTHI OCTYIA K MTAPAMETPAM THIOTHOMED A «...vvveenresreseesresseesseesnesnnesseessessnesseesnens 79
2.11  CHCTEMA QPXUBHPOBAHHS . veeuvveesstreesstesessseessssesssssesssssesssssesssssesssssesssssesssssesssssesssssessnssessnssessnsees 81
P2 22 ;1Y (0 1 1% €2 & (0 1 N 4 6 cx: WU 83
3  TIOBEPKA U TECTHUPOBAHUE ............ccooooiiiiiiii e 86
3.1 (01370107 (Sl e3: (<1 (5151076 CUURRRRR 86
3.2 TTOBEPKA TTO TITTOTHOCTH .. uvveesteeesssaeesssesssssesssssssssssssssssssnsssssssesssssesesssesssssesssssesssssessnssesssssssssnes 87
3.3 TecT kaHama U3MEPEHUS CKOPOCTH 3BYKA ...ceiuviiieiisriesiiisrissiisssassisssbeessassnassiassnesssassnassisssnnis 91
34 TECT CUTHAIIBHDBIX BBIXOIOB ...ettvvvttueussseeessresssssnssssessssssssussssesssssssstssssseeessessstmsteesteessee 92
3.5 IToBepka KaHaJIa U3MEPEHUS TEMIIEPATYPDI .....veevriiriiiirieiiis st sbessreesies e sae s s srassne e 94
4  TEXHHUYECKOE OBCIIYIKHUBAHUE .............ccoooiiiiiiiiiii s 97
4.1 OOTIIHC YKABAHMS +..veeuveeieeestiesueeasteeaseeaseessseabeessee e bt e sseeaabeeabs e e b e e ahe e e beeabeeaabeeaaeeebeeabreanbeennneenns 97
4.2 [Topsa1ok TPOBEACHUSI TO M PEMOHTA ......eiurieiieiiiieiee e st 97
4.3 Bo03MOXHBIE HEUCIIPABHOCTH U METOJBI UX YCTPAHEHUS ....covvienriiiirieiiessiiee s 98
4.4 BnusiHue akycTUYeCKOM MOMEXH Ha PE3YIBTAT UBMEPEHMM ....oevvirurieieiiriesieinree s 99
5 TPAHCHOPTUPOBAHUE U XPAHEHHE ...............ccooiiiiiiii 101
51 OOTIIIHE TPEOOBAHMS . ... veeuveieautetesutetessteeessteeessteeesateeessbeeaasbeesasbeeessbeeaaaseessseeaabeeeanseeeaneeesnseeennes 101
6  VTHIIMBALIIIS ... nae s 102
TIPHJTIOTKEHUE A .......c.ooiiiiiiiiiiieit ettt b e b ettt et nae bt nnes 103
MPUTTOTKEHUE B ..o 104
TIPHAJIOTKEHUE B .........ooiiiiiiiiiiii ettt ettt b ettt nb e 105
(0 (S 8 S o0 1710% 05 (535070 QTR 105
TIPHJTTOTKEHUE L .......c.oiiiiiiiiiiieii ettt b etttk et nne e b nnes 111
Cxema mIoMOUPOBKH OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA, .v.vverveasrierereasresieesreessessnessesnesseessesnesnns 111
0003HAYEHNE MECT HAHECEHUS 3HAKA TTOBEPKH ... .vveureerseiesreessressreessneasseessseasseessneanneesnessnesssnsssessnnesnnes 111
MPHATTOTKEHUE JK ........ooiiiiiiii e 113
OPTraHU3AIAS B3PBIBOBAIIIHITBI ....euvveeiuseeessseeesssresssseeasssssasssesssssesssssessssesssesssssesssssessssesssssessnssessnsseesnes 113
MPUAJTOTKEHUE M ..........ooiiiiiiiii e 116
MPUITOKEHUE K ... s 117
Omnwucanue nporokosa ooMeHa u kapta peructpoB MODBUS. ... 117

2 OO0 HIIO "TypoOyaenTHocts — JIOH"



PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

MPUTTOTKEHME JL ..o e 137
[IpoTokon nepenaun qaHHbBIX MOCPEACTBOM GPRS ... 137
MPUJTOTKEHUE M .......ooiiiiiiiiii e 140
Hactpoiika IPUHTEPA LX-350 ......oiiiiiiiiiiieii e 140
MPUJTOZKEHUE H .......c.ooiiiiiiii e 141
[IepedeHp JOKYMEHTOB, Ha KOTOPBIE JAHBI CCBUIKH ...uuvviiuriisiirisssirisssisesssssesssssssssssessssnnssssssssnnssnnnens 141

00O HIIO "TypoyaentHocts — IOH" 3



Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

Hacrosimee pykoBomcTtBo 1o akciuryaranuu (PD) pacmpoctpansiercs Ha [IpeoOpazoBarenu
wiotHoctn Ta3a Turbo Flow UDM (manee — muioTHOMEpSHI), NpeAHAa3HAYCHHbIE I HM3MEpEHHM
IUIOTHOCTU Ta3a B paboOuyuX yCIOBHUSX, IUIOTHOCTH Ta3a, MPUBEICHHON K CTaHAAPTHBIM (HOPMAaJIbHBIM)
ycnoBusiM. [IoTHOMEpBI CIOCOOHBI MPOM3BOAMTH MEPECUET OTHOCHTEIHHON IJIOTHOCTH IO BO3AYXY U
BOJIOPOJY, a TaK)Ke MPOW3BOJUTH OLIEHKY MaJspHOM Macchl ra30BOM CMECH, IMOKa3zaTelns aaualaThl.
Taxke TUIOTHOMEPBI CITIOCOOHBI MPOU3BOJUTH OIIEHKY KOMIIOHEHTHOT'O COCTaBa ra30BBIX CMECEH, B TOM
YHclie MPUPOAHOr0, CBOOOTHOr0 HEPTIHOTO, YUCTHIX T'a30B, OMHAPHBIX CMEcel U cMecel, 3aJaBaeMbIX
10JIb30BaTEIIEM.

[TnorHOMEp cooTBeTcTBYET TpeboBaHusM TY 26.51.52-033-70670506-2021.

K MoHTaxxy u 00ciayXKUBaHUIO M3AETUS TOMYCKAIOTCS JIUIA, 03HAKOMJICHHbIE ¢ HAacTosAmKuM PO u
UMEIONTNE KBATH(PHUKAIIMOHHYIO TPYIITY [0 00CITY)KHUBaHUIO IEKTPOYyCTaHOBOK He Hinke 1.

Hpe,I[HpI/IHTI/Ie'I/I?)FOTOBI/ITeHB OCTaBJIAET 3a COOOH IMpaBO BHOCUTb B KOHCTPYKHIHUIO IIJIOTHOMCpA
HN3MCHCHHA HCIPUHIHUIIMAIBHOTO XapaKTepa, HC BIMAIONIMC HA €0 METPOJIOTHUCCKUC XAPAKTCPUCTUKU U
(byHKLII/IOHaJ'II)HLIe BO3MOXXHOCTH, 0e3 OTpaXXCHUA X B HACTOAIIEM PYKOBOJCTBE 110 3KCIIIyaTallhuu.

OcuoBubiM [1O st pabotsl ¢ mwiotHoMepom sieisercs [10 "APM "UFG View", a s paboTbl
nocpenctsom Tenemerpun — [10 "JTOHTEJI".

B nannom PO npumeHeHsb! crieayronie yciIoBHbIE 0003HAYEHMUS:

AKDB — akkymynaropHas 6atapes;

APY — aBromaTnyeckas peryjaupoBKa yCUIICHHUS,

AIIK — anmapaTHO-IIpOrpaMMHBIA KOMILUIEKC;

ACKYT — aBTroMaru3upoBaHHas CUCTEMa KOMMEPYECKOTO yueTa rasa;

ACYTII — aBTOMaTU3UPOBAaHHbIE CUCTEMBI YIIPABICHUS TEXHOJIOTHYECKUM MPOIIECCOM;

Bb — Garapeiinblii 6110K;

BIIN BepxHMi1 peien U3MEPEHUN;

BII — BEIUHCIUTETD TNIOTHOCTH

BT — BeIHOCHOI T€pMUHAT;

JUJ1 — naTuuK JaBiaeHHUS;

KKU — KUIKOKPUCTAITMYECKUN UHIUKATOD;

UM — uzmepuTenbHbIii MOYJIb;

UT — uzmeputenbHbIi TPyOOTTPOBO/T

KUII1A — KOHTpOJIbHO-U3MEPUTEIbHBIE TPUOOPHI U ABTOMATHKa;

HC — memrraTHas cutyarus;

[1/] — mpeobpa3zoBaTenb JaBiIeHNUS,

[13VY — nocrositHHOE 3aMTOMUHAIOIIEE YCTPOMCTRO;

I10 — mporpamMmmMHOe obecrieueHue;

IIT — npeoOpazoBaTeh TEMIEPATYPHI;

P3O — pykoBOACTBO 1O 3KCIUTyaTaLNK;

CU — cpenctBo U3MepeHus;

TO — Texunyeckoe o0CTyKUBaHUE;

TIIO — TexHONMOTHYECKOE MPOrPAaMMHOE 00ECTICUCHHE;

VIIII — ynbTpa3ByKOBOI MEPBUYHBIN MpeoOpa3oBaTeb;

VIIP — ynbTpa3BykoBoil mpeoOpa3oBaTesb pacxo/a;

HIK — mkad ¢ mpOMBIIITIEHHBIM NEPCOHATBHBIM KOMITBIOTEPOM;

OBM — 31eKTpOHHO-BBIYHCIUTENbHAS MAIIMHA;

OB — 31eKTpOHHBIN OJI0K;

DO® — skpanHas hopma.
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

1 Onucanue u padora

1.1 Ha3nauyenune

1.1.1 Hacrosmee pykoBoacTBO 1o 3kciutyatanuu (P3) pacnpocrpansiercs Ha [IpeobpazoBarenn
wiotHoctu raza Turbo Flow UDM (mamee — muoTtHOMepsl), NpedHAa3HAYCHHBIC I H3MEPEHHI
IUIOTHOCTH Ta3a B pabOuuX YCIOBUSX, TNIOTHOCTH Ta3a, MPUBEIECHHONW K CTaHAAPTHBIM (HOPMAJIbHBIM)
ycnoBusiM. [ImoTHOMEpHI CITOCOOHBI MPOU3BOAUTH MEPECYET OTHOCHUTEIHHON IUIOTHOCTH MO BO3IYXY H
BOJIOPOAY, @ TAKXe IMPOU3BOAMUTH OLIEHKY MAaJSPHON Macchl Ta30BOM cMecH, MOKaszaress aauadarbl.
Taxoke MI0THOMEPHI CIOCOOHBI MMPOU3BOIUTH OLICHKY KOMIIOHEHTHOTO COCTaBa ra3oBbIX CMEceil, B TOM
YHClie MPUPOJHOT0, CBOOOTHOTO HE(PTIHOTO, YUCTHIX ra30B, OMHAPHBIX CMeceil U cMecel, 3aJaBaeMbIX
M0JIH30BATEIIEM.

1.1.2 IlnoTHOMEpPHI 0OECTIEUNBAIOT BHITOJHEHUE CIENYIOMNX (DyHKIIUHA:

— U3MEpEeHHE TUIOTHOCTU B PabOYMX YCIOBUSX U IUIOTHOCTHU Ta3a, MPUBEACHHON K CTaHAApTHBIM
YCIIOBUSIM, @ TAaK)K€ BBIUMCICHHE OTHOCUTEIBHOMN MIIOTHOCTH 110 BOJAOPOAY WM BO3IIYXY;

— apXMBHPOBaHHE B HHEPrOHE3aBUCHMOI IMaMATH M BBIBOJ Ha IOKa3bIBAIOIIEE YCTPOMCTBO
pe3yabTaTOB M3MEPEHUH M BBIYHMCICHUH IUIOTHOCTH, KO3()(PUIMEHTOB CHKUMAEMOCTH, IOKa3aTels
aanabaThl, MOJISIPHOM Macchl, TeMIepaTyphbl, [aBICHUS, AapXUBOB COOBITMI U TapaMeTpoB
(GyHKIIMOHUPOBAHUS,

— BBEJICHHE U PETHCTPALUIO 3HAYCHUH YCIIOBHO-TIOCTOSIHHBIX BEJIMYNH;

— 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA K MTapaMeTPU3aIlui U apXHBaM;

— mepeaady U3MEPEHHBIX JaHHBIX, TAPaMETPOB HACTPONKU U apXUBHOW WH(GOPMAIIUH;

— pa3zieNieHre U OrpaHUuYCHHE HAMPSKEHUs U TOKa B HCKPOOE30MacHbIX LEMsX.

[TnoTHOMEPHI 00ECTIEYNBAIOT HHMKAIMIO CIETYIONINX apaMeTPOB:

— ko3 puIeHTa CKUMaeMOCTH;

— TEKYILEro 3HaueHHs! MJIOTHOCTH ra3a;

— TEKYILEro 3HaueHMs! MJIOTHOCTH ra3a, MPUBEICHHON K CTaHJapTHBIM YCIIOBHSIM;

— TEKYILEro 3HaUYeHUs TeMIepaTypbl H3MEPSEMOH Cpet;

— TEKYIIEro 3HaUYeHUs JIaBJICHUS U3MEPSIEMON Cpef;

— TEKYILEro 3HaueHMsI CKOPOCTH 3ByKa B U3MepsieMOH cpejie;

— TEKYILEro 3HaueHMsl oKa3aTels aiuadaTsl;

— TEKYIIEro 3Ha4eHUs] MOJIIPHON MacChI;

— TeKYIIUX MMapaMeTPOB ATl M BPEMEHH;

— mapamMeTpoB G YHKITMOHUPOBAHHUS INIOTHOMEPA.

B 3aBucumocTH OT 00JacTH NMPUMEHEHMS IUIOTHOMEpHI BhINMycKaroTcs B Mojaudpukamusax Turbo
Flow UDM-B u Turbo Flow UDM-I.

[Tnotnomepsl mMomudpukanuun UDM-B npennasHaueHsl 17 W3MEpEHUI IJIOTHOCTH rasza Ha

JUHUSAX TPYOOIPOBOJOB MPH MOJAKIIOUYEHUHN H3MepHUTeabHON kamepsl YIIII muioTHOMepa K Texmporueccy
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

CHOCcO0OM «3aKpbITHIH Oaiinacy. MHpopMalyio 0 TeKyIMX 3HaYCHUAX TeMIepaTyphl U 1aBjieHus raza Db
IUIOTHOMEpA TONy4YaeT OT BHENIHUX IMpeoOpa3oBareyieil TeMmreparypbl W JaBieHHS (B OCHOBHOU
KOMIUIEKT IIOCTaBKU HE BXOST) MO JTUHUSAM CBSI3U.

[InotHOMephl  Momudukaruu  UDM-1  npennasHadyeHbpl i U3MEPEHUHM  IJIOTHOCTH
HETMIOCPE/ICTBEHHO B IMOTOKE WM B cpenie ra3a npu ycraHoBke YIIII mioTHoMepa BHYTph TpyOOmpoBOIa
WIM pe3epByapa sl XpaHEHHus rasa. M3mepeHue Temiieparypbl raza OCYILIECTBIISIETCS C IOMOUIBIO
BcTpoenHoro B YIIII mnaruHOBOrO TepMorpeoOpa3oBaTeisi CONPOTHBICHUS C HOMHHAJIBHOMN
cratudeckoi xapakrepuctukoit Pt100 (100I1). Madopmaruio o Tekyiiem gaBiaeHUH ra3za Db mioTHoMepa
MOJTy4yaeT OT BHEIIHEro ImpeoOpaszoBaTelis JaBieHUs (B OCHOBHOM KOMIUIEKT IOCTaBKHM HE BXOJHUT) IO
JIUHUSIM CBSI3U.

B 3aBucumoctu OT nuana3zoHa TeMIEpaTypbl U3MEPSEMON cpeabl IUIOTHOMEPHl HMEIOT YETBIPE
ucriojHenus T1, T2, T3 u T4.

1.1.3 HWudopmanus ¢ IUIOTHOMEpAa CYUTHIBAETCS C TMOMOUIBIO0  CIEHUATM3UPOBAHHOTO
IPOTPAMMHOTO OOECTIeYeHHUsI 10 MPOBOAHBIM WK OecnpoBopHbIM HHTEpdeiicam Ha IIK, ycrpoiicTBa
AaBTOMAaTHU3UPOBAHHOW CHCTEMBbI YNPABICHUSI TEXHOJOTMYECKUMHU MPOLIECCAMHM WJIM BHEIIHUNA HOCUTEINb.
Kpome TOro, SneKTpoHHBI ONOK TUIOTHOMEpa oOpabaThiBaeT YIPABISIONINE CHUTHAIBL, KOTOpBIE
MOCTYNalOT Ha UU(POBBIE BXOABI, U 00ECleUYnBaeT CBA3b C BHEUIHUMHU BEAYIIMMH yCTPOWCTBAMHU IO
npotokosiaMm Modbus RTU unu HART.

1.1.4 [Iluranue mNJIOTHOMEpa OCYILECTBISETCS OT OJOoKa NMUTAaHUA C OJIOKOM pasJelieHus u
OTpaHWYEHUS HAMPSHKEHUSI U TOKa B UCKPOOE30MaCHBIX IeMsIX 0e3 JOMOTHUTENbHBIX (YyHKIIHA.

1.1.5 TIlnoTHOMEp B 3aBUCHUMOCTH OT 3aKa3a 000pYIOBaH:

— aHAJIOTOBBIN BBIXOJl — TAIbBAHUYECKH M30JUPOBaHHBIN (4-20 MA); MakcuMasbHas Harpy3ka 250
Owm;

— YAaCTOTHBIN BBIXOJ1 — HACCUBHBIMI, ONTUYECKH U30JIMPOBAHHBIH, TUIIA OTKPBITHIA KOJUIEKTOD;

— mocienoBaTenbHbIl 1udpoBoil uHTepdelic Tuna RS-485 (oauH unu ABa B 3aBUCUMOCTH OT
Mo u(puKaIMK) Ui BBOJA TApaMETPOB INIOTHOMEpPA, OIPOca U3MEPEHHBIX 3HAYEHUH U TUarHOCTHUKH,

— npotokout mmHel — Modbus RTU, HART;

— Ethernet TCP/IP (uepe3 1OMoOHUTEIBHBINA MOYJIB);

— GSM moneM (depe3 AOMOIHUTENBHBINA MO ).

6 OOO HIIO "TypoyaentHocts — JOH™



PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

12  TexHuyeckue XapaKTEPUCTUKH

1.2.1 OcHOBHBIE METPOJOTHUECKUE XapPAKTEPUCTUKH MJIOTHOMEpA MpuBeeHb! B Tabnure 1.1:

Tab6anna 1.1 — MeTposiornueckue XxapakTepuCTUKU

HaumeHnoBaHue xapakTepucTUKu 3HaueHue
1 2 3 4
UDM-I UDM-I
Momuduicarnm UDM-B UCIIOJIHEHHUE S ucnonsenue H

o %
JlnanazoHbl U3MEPEHUHN MIIIOTHOCTH 1) ot 0,14 o 350,00 ot 0.48 10 3,50

raza B paboO4MX yCIOBHSX, KI/M° 2) ot 0,42 xr/m® 510 350,00

IIpeens! onycKaeMoi +0,3; £0,5 B0 BcEéM nnana3zoHe U3MEPEHUil +1,5 BO BCEM
OTHOCHUTEILHOM MOTPEIIHOCTH IUIOTHOCTH rasa 1); JOuamna3oHe
HW3MEPEHHI TUIOTHOCTH ras3a B +0,14** ToJBpKO B OIMANIA30HE U3MEPCHUI MU3MEpPEHUI
pa60q1/1x YCIIOBUAX, % IJIOTHOCTH rasa 2) IIJIOTHOCTH rasa
[Ipenenst JIOITyCKaeMOM

OTHOCHUTEIBLHOM TNOTPEIHOCTH | (X +0.1)

pe3yabTata HM3MEPeHHH IUIOTHOCTH
rasa, TPHUBEICHHOW OT YCIOBHH
M3MEpEeHui K CTaHJapTHBIM
ycloBusM, %

rae X — mpeaensl T0MYyCKaeMOM OTHOCUTEIBbHOW IMOTPEIIHOCTH
M3MEpEHUIl MIIOTHOCTH ra3a B pabouux YCIOBHUAX, %0

*  MaKCUMaJbHBIA JHMANAa30H W3MEPEHWH IUIOTHOCTH Ta3a; IS KOHKPETHOTO IpeoOpa3oBaTeis
IUIOTHOCTHU JMAna30H U3MEPEHH, He IPEBHIIIAOIINNA MAaKCUMaIbHOTO, YKa3bIBACTCS B MACIIOPTE;
**[pH yCTIOBUU U3MEPEHHIA:
— TEMIIEpaTyphI ra3a ¢ abCOMOTHON MOTrpenIHocThIo, °C, He Xyxe (0,15 + 0,002-[tI)
rje: t — I3MEpPEeHHOEe 3HAYCHHUE TeMIIepaTypshl raza, °C
— JIaBIIEHUS Ta3a C OTHOCUTENIbHOM MOTrpentHocThIo, %, He Xyxe +(0,1+0,01Pmax/P), mpu Pmax/P <3
rae: P — u3mepennoe 3HadueHue nasieHus rasa, Mlla
Pmax — BepxHuil npeaen uzMepennii ucnonsyemoro CH napnenus, MIla.

1.2.2 OcHOBHbIE TEXHUUECKUE XapaKTEPUCTHKH IJIOTHOMEpa MpHUBeeHbI B Tabnuie 1.2:

Tadmua 1.2 — TexHndyeckue XapaKTepUCTUKH

HanmeHnoBaHue XxapakTepUCTUKU 3HaueHue
UDM-B UDM-I UDM-I
UcHojgHeHue S ucnonuenue H
1 2 3 4

I[I/I&H&SOH BBIXO/IHBIX CUT'HAJIOB:

— TOKOBBIH, MA ot 4 no 20

nporokoil HART, nporokomn MODBUS RTU
no uarepdeiicam RS-232, RS-232 TTL u RS-485
GSM, GPRS, Bluetooth, NB-IOT,

[{udpossie NpoBoOHBIE HHTEPDENHCH

[{udpossie becipoBogHBIE MHTEPDEHCHI

NB-Fi, LoRa
MapxkupoBKa B3pbIBO3ALIUTHI 1Ex db ma [ia Ga] IIC T4 Gb
[ToTpebnsiemast montHOCTH, BT, HE G0see 10
Macca, kr, He OoJtee:
— 3JIeKTpOHHBI 010K (DB): 6
— nepBUUHBINA ipeoOpa3zoBaTens (YIIIT) 20**

00O HIIO "Typoyaentnocts — JIOH" 7
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HanmeHnoBanue xapakTepUCTUKHI 3HaueHue
UDM-B UDM-I UDM-I
HUCIIOIHEHHE S ucrnonnenue H
1 2 3 4
["aGapuTHBIC pa3Mepsl 1 MOIU(DHUKAIHHA,
MM, He OoJee:
— JUIMHA 350
— MIUpUHA 350
— BBICOTA 1700
Cpennsis HapaObOTKa /10 OTKa3a, 4, HE MEHEe 70 000
Cpennuii cpok ciyxObl, JIeT 12

VcnoBus OKCILTyaTalluu

N3mepsiemas cpena

ra3H, HC arp€CCHUBHBIC K MaTCpraly ICPBUIHOI'O

IIOCTOAHHOI'O TOKa

npeodpazoBaTes
Jlnamas3oH TeMIeparypbl H3MEpIeMOil cpeibl,
°C, UCIIOJIHEHHUS:
-T1 ot -40 1o +70 -
-T2 ot - 60 1o + 70 -
-T3 - ot -40 no +260
-T4 - ot -40 no +450
MakcumanbpHOe pabouee JaBICHUE 30
H3Me i MII o 0,14
psIeMOM Cpeibl, a, He OoJiee
[TapameTpsl OKpyXaroIero Bo3ayxa:
— TeMIiepaTypa oKpy»Karolero Bo3ayxa, °C ot - 50 1o + 80
— OTHOCUTEJIbHAS BJIAXKHOCTh BO31yXa, %o 1o 95
— atMocdepHoe naBnenue, klla ot 84,0 no 106,7
CkopocTb OTOKa Trasa, M/c, He Oolee 65 40 120
Harnpsxkenue nuranus, B:
— OT CETH ITOCTOSHHOI'O TOKa
— BT ot cetn nepeMeHHOIr0 TOKa ot 12 110 24
P 220 + 10
— BT ot AKb w1 aBTOHOMHOTO HCTOYHHKA ot 12 no 24

3aKa30M)

**0e3 yu€ra JOMOIHUTEIbHOM MAacChl COEMHUTENBHOTO (UIaHla, TaliKu WK HTYylepa (onpeaensercs

1.2.3 VYcnoBHoe 0003HaYCHUE IJIOTHOMECpAa IIpU 3aKa3€c U B TEXHUYIECKOMI JOKYMCHTAaIUU

IIPUBEIECHO B MPUJIOKEHUU A

1.2.4 OcHoBHBIE pa3Mephl IJIOTHOMEPA MPUBEIEHBI B IpUiIokeHHH b

1.2.5 TpeOoBaHus K cCpeCTBAM U3MEPEHHUN U CPEACTBaM 00pa0OTKH Pe3yIbTaTOB U3MEPEHUH TI0

I'OCT 8.611-2013 «Pacxom u xonuuecTtBo raza. Meronuka (MeToJ) HU3MEPEHUH C TOMOIIBIO

YIBTPa3BYKOBBIX MpeoOpa3oBaresell pacxoaa», COrIaCHO KOTOPBIM HEOOXOIUMO PYKOBOJCTBOBAThCS IPHU
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

BBIOOpE KJ1acca TOUHOCTH IJIOTHOMEpA rasa, padoTaroIIero COBMECTHO WM OTAEIBHO OT YJIBTPa3BYKOBBIX

pacxooMepoB Ta3a Ha ra3oBBIX TPYOONpOBOIaX MpHUBEACHHI B Tabmuie 1.3.

Tadmmua 1.3 — Merponorudeckue XapakTepucTUKU OCHOBHBIX CU 1151 ypOBHEN TOYHOCTH

I[OHYCKaeMaH OTHOCHUTECIIbHAas pacClIupCHHasA

HEONPEEIEHHOCTb, %o,
HanmenoBanue ornpenenseMon BEIUYUHBI
JUIS ypOBHSI TOYHOCTH U3MEPEHUH

A B B r i}

OObeMHBI pacxom U 00beM raza mpu pabodmx
0,30 0,50 | 1,0 1,5 3,0 (4,0)
YCIIOBHSX

[IpuBenenne oO6BEMHOTO pacxoia W o0beMa raza IMpH
0,40 055 | 11 2,0 4,0 (3,0)
pabounX yCIOBHSIX K CTAHIAPTHBIM yCIOBHIM

[TnoTHOCTH ra3a npu paboyux ycloBusx * 0,28 0,35 | 0,75 1,2 2,8 (2,1)
[110THOCTH ra3a MpU CTaHAAPTHBIX YCIOBHIX* 0,25 0,4 0,45 0,75 1,6 (1,5)
Knacc tounoctu mioraomepa UDM 0,14/0,24 0,3/0,4 0,5/0,6

*Tonbko AJIs1 METO A «p-IIepecucTa»
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Turbo Flow UDM PyKoOBOACTBO IO YKCILIYATAIIMA

1.3  ¥YecrpoiicTBo M padoTa

1.3.1 KoucTpykuus

[InoTHOMEpBI COCTOAT U3 YIABTPA3BYKOBOTO IMEPBUYHOrO IpeoOpaszoBarens (manee — YIIII) u
3JIeKTpOHHOTO OJ0Ka (1anee — OB).

VIIII B 3aBHCHMOCTH OT MOJM(PHUKAIIMY TUIOTHOMEPA BBITIOJIHEH B BUJE IITAHTH C 3aKPETICHHBIMH
YIBTPa3BYKOBBIMU TPHEMO-TIEPEIAaTYNKAMH M BCTPOCHHBIM IUIATHHOBBIM TEPMOIPEOOpazoBaTeeM
COMPOTHUBIICHUS C HOMHHAJIBHOW cTaTWyeckod xapakrtepuctukoi Pt100 (100I1) wim B BHIe
M3MEPUTENIBHOM KaMepbl 0e3 BCTPOEHHOI0 TePMONpPeo0pazoBaTess COIPOTUBICHHUS.

OB ocymecTBisgeT anmapatHyrd OOpabOTKy SJEKTPUYECKUX CHTHAJIOB OT YJIbTPa3BYKOBBIX
npuemo-nepenarunkos YIIII, BHemHero npeoOpa3oBaresnsi JaBiCHMs, BHEIIHETO WM BCTPOECHHOI'O
TepMonpeoOpazoBaTessi CONPOTUBIICHUS U IPeoOpa3yeT UX B YUCICHHbIC 3HAUEHHsI IJIOTHOCTH ra3a IpH
YCIOBHSIX U3MEPEHUI M MPH HOPMAIbHBIX (CTaHAAPTHBIX) YCIOBUAX B PEXHMME PEaJIbHOIO BPEMEHU C
nocieayomuM  GopMupoBaHHEM IUPPOBOTO BEIXOAHOTO curHama (uHTepdeiic RS485). Db
JIOTIOJIHUTENBHO HUMEET MPOrpaMMUPYEMble TOKOBBIM M YacTOTHBIM BBIXOJBI JUIsl IE€perayu
U3MEpUTENNbHOM HHGpOpMaLUM Ha YCTpoicTBa 00paboTKH HH(OpMANUMK BepxXHEro ypoBHA. Ob
ycraHaBiuBaeTcs Ha kopryce YIIII mnn Moxet ObITh BBIHECEH OTAENbHO oT Kopiyca YIIIL.

OO6muii Bug npeobpaszopareneit urotHocty Turbo Flow UDM npencrasien Ha pucyHkax la u 16.

Pucynok 1a — O6muii Bua npeobpasoarens miaoTHoctd Moaudukarnun UDM-B

10 00O HIIO "Typo6yaentHocts — JOH"



PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

Dsuenen neuclo

Mpeotpasosarens nnormocTs rass
Turbo Flow UDM

ol neall
Npecbpaaosatens nnarHoeTs rasa
Turbo Flow UDM

. |
‘j{
J]

U

Pucynoxk 16 — O6muii Bug npeobpazosateneit motTHoctyu Moaudukanun UDM-I

C pa3eNbHBIM U coBMENIeHHBIM ucnionHenuem YIIIT u Ob

JU1s BO3MOXKHOCTH JUCTAaHLIMOHHOTO CYMTBHIBAHHUA HMH(POPMALUU IJIOTHOMEP MOXET ObITh
YKOMIUIEKTOBAaH BBIHOCHBIM TepMuHaioM (nanee — BT umu BT(M), mu6o mkadom ¢ mpoOMBIIUIEHHBIM

komnbrorepoM (nanee — HIITK).

1.3.2 Tlpunumn paeiictBusi riotHomepoB Turbo Flow UDM — akycruueckuii, OCHOBaH Ha
U3MEPEHUH CKOPOCTU PACHPOCTPAHEHUS YABTPA3BYKOBBIX BOJH (Jlajlee — CKOPOCTb 3BYKa) B U3MEpsieMOit
cpene MyTEM H3MEPEHHUs BPEMEHH NPOXOXKICHHS MUMITYJIbCa YIBTPa3ByKa MEXKIY PacIlOIOKCHHBIMUA Ha
(UKCHPOBAaHHOM pAacCTOSHUM JAPYr OT Jpyra NpUEMHUKOM U TepeaaTdukoM. [LIOTHOCTH Ta3a
(YHKIIMOHANIBHO CBsI3aHHA C JaBJIEHHUEM, TEMIepaTypoill M CKOPOCThIO 3ByKa B Tra3e INpH YCIOBUSAX
u3MepeHuil. Ha ocHOBe M3MepeHHOro 3HauYeHHs CKOPOCTH 3ByKa U JIaHHBIX 00 aOCOJIIOTHOM JABJICHUU U
TEMIIepaType ras3a, NOJYYSHHBIX OT BHEIIHETO NMpeoOpa3oBaTelisi NaBJICHUs, BHEITHETO WIIM BCTPOCHHOTO
npeoOpaszoBaressi TeMIEepaTyphl, MNEKTPOHHBINA OJOK TUIOTHOMEPA BBITIONHSET BBIYMCICHHS IIOTHOCTH
rasa NnpHU YCJIOBUSX M3MEPEHMH M MEpecdyéT M3MEPEHHOrO 3HAueHHs IUIOTHOCTH Ta3a K CTaHJapTHBIM
(HOpMaJIbHBIM) YCIIOBUSIM.

I'panynpoBouHbIe KOI(DOUITUEHTHI IO TUIOTHOCTH HAXOJATCS M BHOCATCS B MaMsTh IUIOTHOMEpA

10 pe3ybTaTaM €ro rpaJyUupOBKH HA ra3zax ¢ U3BECTHBIMHU 3HAYECHHUSIMHU IIOTHOCTH.

1.3.3 VerpoiicTBo 1 paboTa COCTaBHBIX YacTel U3AEIHs
Jlia u3MepeHusl TeMnepatypbl cpesibl U abCONIOTHOTO (M30BITOYHOTO) JABJICHHUS MCIIONb3YIOTCS
npeoOpa3oBaresid TeMepaTypbl U naBieHus. [lnotHomep momudukanmu Turbo Flow UDM-I umeer

BCTPOCHHBII TpeoOpa3oBaTellb TeMIEpaTyphl, BXOJAIIUI B ero coctas. [InotHomep moaudukarmu Turbo
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

Flow UDM-B tpebyer mpuMeHEHHs BHEUIHEro IpeoOpa3oBaTelsi TeMIeparyphl, MOIKII0YaeMOro K
wioTHOMepy. B kadecTBe mpeoOpas3oBaTeniss [JaBIEHUS B COCTaBEe IUIOTHOMEpA IPHUMEHSIOTCS
npeoOpaszoBarenu naBieHuss UFG. B kauectBe nmpeoOpa3oBateliss TeMnepaTypbl B COCTaBe IUIOTHOMeEpa
IPUMEHSIOTCS. TEPMOMETPBI CONPOTUBIICHUS WK npeoOpas3oBarenu Temneparypsl UFG ¢ HoMHHaNbHOM
crarndeckoil xapakrepuctukoit 10011 nmu Pt100 (mpu paznensHOM ncnoiaHenuu ¢ mwiotHomepom UDM-B
wi UDM-I) u Pt100 (mpu ucnomHeHnU MIOTHOMEPA CO BCTPOCHHBIM IpeoOpa3oBaTesieM TeMIepaTyphbl,

tossko UDM-I).

14 OolecneueHue B3pbIBO3AMMIIIEHHOCTH

1.4.1 B3pbIBO3ANIMIICHHOCTh OCHOBHBIX OJIOKOB IIJIOTHOMEpAa JIOCTHTAeTCS  CIIETYIOIIUM
obpazom:

— OrpaHUYEHUEM HANPSHKCHUN M TOKOB B JIEKTPHUYECKUX IIETIAX 10 O€30MacHBIX 3HAYCHUH;

— TaJbBAaHWYECKHM DAa3/ICICHUEM HCKPOOE30MaCHBIX JJIEKTPUUECKUX HeNed MOJKIIOYEHUS
JATYUKOB OT BBIXOJHBIX LIETICH;

— BBIIOJIHEHUEM  KOHCTPYKUMHM IUloTHOMepa B coorBerctBun ¢ ['OCT  31610.0,
I'OCT 31610.11, TOCT IEC 60079-1 (B 3aBUCUMOCTH OT UCIIOTHEHHUS).

142 VIII BBHIOIHEH BO B3pPHIBOHENIPOHUIIAEMOM HCIIOJHEHHH, WMEET MapKUPOBKY
B3pbiBo3amuthl 1 Ex db ma [ia Ga] 1IC T4 Gb , coorserctyer TP TC 012/2011, TOCT 31610.0/IEC
60079-0, TOCT IEC 60079-1, T'OCT 31610.11/IEC 60079-11, TOCT 31610.18/IEC 60079-18 u moxer
YCTaHABJIMBAThCS BO B3PBIBOOITACHBIX 30HAX MOMEIICHUH U HAPYKHBIX YCTaHOBOK.

1.4.3 VckpobGe3omacHble MapamMeTpbl IS TIOAKIIOUEHUS IpeoOpa3oBaTeliss TeMIEpaTyphl:
Uo=11,22 B, Io=0,5 A, Co= 1 MkD, Lo= 0,15 mIH.

1.4.4 Uckpobe3onacHble mapaMeTpbl JUId  IOJKJIIOYEHMsS  IpeoOpa3oBaTenss  JIaBJICHUS
(uaTepdetic RS-485):

— cur"anesbie nem: Up=11,22 B, 10=0,5 A, Co=1 Mx®, Lo=0,15 mI'n.

— [ICTIH MUTAaHUS: Uo=16,83 B, Io=0,5 A, Co= 0,38 Mk®D, Lo=0,15 mI'H.

1.4.5 Hckpobe3onacHble mapaMeTpbl Ul HOAKIIOYEHUS YIBTPa3BYKOBBIX JTaTYMKOB!

Uo=17 B, 10=0,42 A, Co= 0,415 Mk®D, Lo= 0,2 mI'H.
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

1.5 MapkupoBka u IIIOMOMpPOBaHHe

1.5.1 MapkupoBKa IUIOTHOMEpPA COCTOMT M3 TpPeX MapKHPOBOUHBIX TaOIMYEK, MapKHpPOBKA
HaHOCUTCSI Ha MAPKUPOBOYHYIO TAOJIMYKY METOJIOM MEXaHUUYECKOM WJIH JIa3€PHOM rPpaBUPOBKH.

1.5.2 MapkupoBka IIJIOTHOMEpa JAOJKHA COOTBETCTBOBaTb TPEOOBAHUSAM KOHCTPYKTOPCKOM
nokymeHTanuu 1 [OCT 26828 u coxpaHATHCS B TEYCHHE BCETO CPOKA CITYKOBI TNIOTHOMEPA.

MapxkupoBka Ha kopryce Db miaoTHoMepa mpecTaBlieHa B BUAE IBYX MapKUPOBOYHBIX TaOINYEK
Y JI0JKHA COJEPKaTh CIEAYIOLIUE IaHHBbIE.

MapxkupoBounas Tabauuka Nel:

— HaWMEHOBaHHE (THUIT) TUIOTHOMEPA;

— yCJIOBHOE 0003HaUYEHUE IIJIOTHOMEPA;

— TOBApPHBIN 3HAK IPEAIPUATUA-U3TOTOBUTEIS;

— 3HAK YTBEP)KICHUS TUIIA;

— €IMHBIN 3HaK 00palleHns IPOIYKIIMU Ha PHIHKE;

— CHEIHAJIbHBIN 3HaK B3phIBOOE30MACHOCTH;

— Ipeiebl U3BMEPEHUH MJIOTHOCTH paboyeii;

— MaKCUMaJIbHOE U30bITOYHOE pabouee 1aBJIeHuUE;

— npenesn(bl) J0MycKaeMoil OTHOCUTEIbHOM OTPEIIHOCTH;

— 3aBOJICKOM HOMEp U AaTy U3TOTOBJICHMS;

- QR-kox.

MapxkupoBouHas Tabnnuka Ne2:

- HAMMEHOBAHHE NPEIIPUITHI-U3TOTOBUTENS, €T0 TOBAPHBIN 3HAK;

— HauMEHOBaHME OpraHa 1o cepTu(UKalui U HOMep cepTU(UKaTa COOTBETCTBUS;

— EX-mapkupoBky;

— CTETICHb 3alllUTHI;

— HCKpOOE30IacHbIe MapaMeTphbl BHIXOAHBIX IETEH.

MapkupoBka Ha koprnyce YIIII muioTHomepa mnpencraBieHa B BUAE OJHOM MapKHPOBOYHOM
TaOJINYKY U I0JKHA COJEPKATh CIEAYIOIIUE IaHHBbIE.

MapxkupoBounas tTabnuuka YIIIT:

— HaMMEHOBaHMeE (THUIT) IEPBUYHOIO IpeoOpa3oBaTelis INIOTHOMEPA;

— yCIIOBHOE 0003HaUYEHUE MIIOTHOMEPA;

— 3aBOJICKOM HOMED M ATy U3TOTOBJICHUS,

— TOBApPHBIN 3HAK NPEAIPUATUA-U3TOTOBUTEIS;

— IpeJiesibl U3MEPEHUH MII0THOCTH pabouei;

- MaKCHUMaIbHOE H30BITOYHOE pabouee TaBJICHHE;

— TEeMIIEpPaTypHBII 1Mana3oH Cpebl U3MEPEHUS,

- JaMeTp HOMUHAJIBHBINA TPyOONIpoBO/a, HA KOTOPBIH ycranaBiusaercs YIIIT;

- 3aBOJICKOM HOMeEp MpeoOpa3oBaTesisi TEMIIEPATypPHI;

00O HIIO "Typoyaentnocts — IOH" 13



Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

TUN HOMHUHAJIBHOW CTAaTMUYECKON XapakTEpPUCTUKH C KJIACCOM TOYHOCTH TpeodpazoBaTels
TEMIIepaTyphI.

Ha VIIIT nnotHOMepa yKa3bIBaeTCsl HalpaBjeHHe MOTOKA ra3a B BUJE CTPEIIKH.

1.5.3 IlnomOupoBaHue  TMJIOTHOMEpPa  JOKHO  MPOU3BOAMTBCA B COOTBETCTBUU  C
KOHCTPYKTOPCKOM JIOKYMEHTAaIMen TYAC.413161.001 1. Cxema TIOMOMPOBKHU oT
HECAHKIIMOHUPOBAHHOTO JOCTylma W O0O3HAUECHHWE MECT HAHECCHUS 3HAaKa IMOBEPKU IMPHUBEICHO B

IpuIoKeHuu /[,

1.6 YnakoBka

1.6.1 VYmakoBka 1ulOTHOMepa  JgomkHa  coorBerctBoBate [OCT 23170,  ycnoBus
tpancnoptupoBanus cpeanue (C). [To 3ammuTe u3genus oT KIMMaTHYECKHX (PaKTOPOB BHEIIHEH Cpeibl
KaTeropusi ynakoBku noibkHa cooTBeTcTBoBaTh KY-1 I'OCT 23170. 'aGaputHble pa3mepbl yIMaKOBKH
JOJOKHBI BBIOUparhes B cooTBeTcTBUM ¢ [OCT 21140.

1.6.2 IlmoTHOMEp MOMENIAETCS B TPAHCIIOPTHYIO Tapy, BHIMOIHEHHYIO B cooTBeTcTBUU ¢ [[OCT
23170 mo 4eprexam MpeANnpUATUSI-U3roTOBUTEN. KperneHue nmiaoTHOMEpa BHYTPHU JACPEBSIHHOM Tapbl
OCYIIECTBIIACTCA MPHU MOMOIIM OOJTOBOTO COEAMHEHHA. YMAKOBKAa HCKIIOYAET IMepeMelleHUE Y3JI0B U
yacTell IJIOTHOMEpa BHYTPH Tapbl IpPU TPAHCHOPTHUPOBAHMM U 3alUIAET HMX OT MEXaHUYECKUX
BO3JICHCTBHM.

1.6.3 Ha TapHblii SMIMK HAHOCUTCS ATHKETKA, COAEpIKaIIasi CISAYIOIIYI0 HH()OPMAITUIO:

— HaMMEHOBAHME, TOBAPHBIN 3HAK U aJIpeC MPEANPUATUA-U3TOTOBUTENS;

— MIOJIHOE Ha3BaHUE U3/1EIHS;

— MaHUITYJISIITUOHHBIC 3HAKH,

— YCIIOBHSI TPAHCIIOPTUPOBAHMS U XPAHEHUSI.

OKCIUTyaTallMOHHAsl JIOKYMEHTAllMs YIAKOBBIBAETCS B TMAaKET M3 MOJUITUICHOBOM IUICHKH.
OKcITyaTallMOHHAsl TOKyMEHTAlUsl U YIAKOBOYHBIN JIMCT BKJIAJBIBAIOTCS COBMECTHO C IJIOTHOMEPOM B
TPAHCIIOPTHYIO Tapy.

VY1akOBOUYHBIH JIUCT CONEPKUT CIIEAYIOIINE TaHHbIE:

— HaWMEHOBAHUE MPEINPUATUSA-U3TOTOBUTENS;

— HaMMEHOBAaHME U yCJIOBHOE 0003HAUYEHUE MIJIOTHOMEPA,

— KOMIUIEKTHOCTB;

— JaTy YIaKOBKH.
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

1.7 KoMniekTHoCTH

1.7.1 KoMIuUIeKT MOCTaBKH IJIOTHOMEpPA IOJIKEH COOTBETCTBOBAThH Tabmuie 1.4

Tadauua 1.4 — KommieKTHOCTH MIIOTHOMEPA

HaumenoBanue O6o3HaueHue KonunuecTBo, mt. (KkoMILI.)
[TpeobpazoBarens mroraoctn UDM Turbo Flow UDM 1
[Tpeobpa3zoBarenu mwioTHOCTH TUrbo 1
Flow UDM. PykoBoaCTBO 110 TYAC.413161.001 P>

1 (mo 3akazy)
IKCILTyaTaIluu
[TacriopT TYAC. 413161.001 TIC 1
1

Komnus MeTouKa moBepKy -
(o 3akasy)

KoMriekT MOHTa)XHBIX YacTei - 1 (mo 3aka3zy)
10 TIK xou(purypupoBanus (KOMIaKT-
nuck wia F laSh-HaKOHI/ITeHb)l
Cucrema kabeNnbHBIX COeTMHEHUN - 1 (mmo 3akasy)
[Tpumeuanue: 1 — TOCTYIHO Ha caiiTe U3TOTOBUTEIIS

- 1 (mo 3akasy)
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

2 Hcnonb3oBanne no Ha3HAYCHHUIO

2.1  Mepbl 06e30N1aCHOCTH

2.1.1 K skcrutyatauuu IUIOTHOMEpPA JOIyCKAIOTCS JIMLA, U3YYUBLIME HACTOSIILEE PYKOBOJICTBO O
9KCIUTyaTalluy U Mpoule e He0OXOAUMbIM HHCTPYKTaX.

2.1.2 K MOHTaxy IUIOTHOMEpa JMJOMYCKAIOTCs JHLA, AOCTUImHe 18-Tu JeTHero Bo3pacrta,
IpOUIEIINE MEIULUHCKOE OCBUJIETEIILCTBOBAaHUE, OOydueHHe Ha ciecapsi-MoHTaxHuka KHUIIMA c
JIOITYCKOM K Ta300IMacHBIM paboTam 1o mporpamme "[IpaBuiia TEXHHUECKOM IKCILTyaTallii U TpeOOBaHMIA
0e30IacCHOCTH Tpyla B ra3oBoM Xxo3siictBe P®", TeXHHYECKyl0 M IPAKTUYECKYIO IOJIrOTOBKY Ha
OPEANPUATUNA-U3TOTOBUTEIE.

2.1.3 Ilpu MoHTaxe, NOATOTOBKE K MYCKY, OKCIUTyaTallud M JIEMOHTaXe IUIOTHOMEpa
HEOOXOMMO COOIIOAaTh TPeOOBAHMS MPABWII TEXHUKH OE30MACHOCTH, YCTAHOBJICHHBIMU HAa OOBECKTE U
perIaMeHTUPYEeMbIMU TIpu paboTe C MOXApOOMACHBIMU M B3pPBIBOONACHBIMHM TIa3aMM, ra3aMHu 0]
naBinenueM, "llpaBun TEXHUYECKOM SKCIUTyaTallud SJIEKTPOYCTaHOBOK moTpebuteneit”, "llpaBun mo
OXpaHe TpyAa IpH SKCILTyaTalluM 3JIEKTPOYCTAaHOBOK'", B TOM 4YHCIIE€ IIOJb30BaTbCsl MHCTPYMEHTOM,
MCKJIIOYAOIIUM BO3HUKHOBEHHE UCKPHI.

2.1.4 BeimonHeHue paboOT MO Bpe3Ke Ha JEWCTBYIOUIMM Ta30MpOBOJ pa3pelaeTcs TOJIBKO
CHelMaIU3UpOBaHHON Opuraze, B COCTaBe HE MEHee JIByX 4YeJOBEK, IpU HAJIMYUKM IPOEKTHOM
JIOKYMEHTAIIUH.

2.1.5 Csapounbie paOOTHI JOKHBI BBIIOIHATHCS CBAPIIUKOM, aTTECTOBAHHBIM B COOTBETCTBHH C
TpeboBanusiMu PoctexHaazopa.

2.1.6 Ilpu pabore c ycrpoiictBamu KUIIMA HeoOX0AUMMO MOJIB30BATHCS MOHTAXHBIM
MHCTPYMEHTOM C M30JUPYIOLIMMH PYKOSITKaMH. 3arperiaercs UCHOoIb30BaTh HEUCHpPABHbIE MPUOOPHI U
AIIEKTPOMHCTPYMEHTHI.

2.1.7 Tlpu sKkcrutyataly IJIOTHOMEpPA JOJDKEH MOABEPraTbCcs CUCTEMATHYeCKUM KOHTPOJIbHBIM

OCMOTpaM.
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2.2  DkcenjyaTauMOHHbIE OTPAHUYEHHSA

2.2.1 MoHTax, BBOJ B JKCIUTyaTal[MI0 M TOBEpPKa ILIOTHOMEpA MPOU3BOIATCS OpraHH3aluei,
UMEIOIICH pa3pelieHne IpeAnpUsTHs-U3TOTOBUTEIIS.

2.2.2 TlnoTHOMEp SBISETCS HEPEMOHTHUPYEMBIM B YCIOBHUSX OKCILTyaTallMH, PEMOHT H3ICIHS
OCYUIIECTBIIACTCA  IPEONPUITUEM-U3TOTOBUTENEM, WM  OpraHu3alued, HMeIed pa3penieHue
IPEIIPUITUSI-U3TOTOBUTETIS.

2.2.3 VckpoOe3omacHple TapaMeTphl BXOIHBIX IETeH TUI0THOMEpA.!

Ui=30 B, li=0,5 A, Ci= 0,38 Mk, Li= 0,15 mI'n.

2.2.4 VckpoOe3onacHble mapaMeTphl ISl TIOKIIOYCHHSI Peo0pa3oBaTelis TeMIIePaTyphl:

Uo=11,22 B, 1o=0,5 A, Co=1 Mk®D, Lo= 0,15 MI'H.

2.2.5 ckpobe3oracHbple mapaMeTphl I MOAKIIOYSHUS TpeoOpa3oBarTes AaBieHus (MHTepdeiic
RS-485):

— cur"aneibie nemi: Uo=11,22 B, 10=0,5 A, Co=1 MKD, Lo=0,15 mI'H.

— LIENX MUTaHUA: Uo=16,83 B, 10=0,5 A, Co= 0,38 MKD, Lo=0,15 mI'H.

2.2.6 HckpoOe3onacHble TapaMeTphl A7 MOIKIIOYEHHS YIbTPAa3BYKOBBIX JaTUUKOB:

Uo=17 B, l0=0,42 A, Co0=0,415 mMxD, Lo=0,2 M['H.

2.2.7 YcnoBus 3KCIUTyaTalluy TNIOTHOMEpA:

— TeMIeparypa okpyxatouen cpeasl, °C: ot munyc 50 10 + 80;

— TeMIiepaTypa u3mepsemMoro rasa, °C:

—ucnosiaenne T1, °C ot munyc 40 °C no +70;
—ucnosinenue T2, °C ot munyc 60 °C mo +70;
—ucnonnenue T3, °C ot munyc 40 °C no +260;
—ucnonnenue T4, °C ot munyc 40 °C no +450;
— atMocdepHoe naBienue, klla ot 84,0 no 106,7;
— OTHOCUTEJIbHAS BIAXKHOCTH BO3yXa, % 1o 95.

BHUMAHUME! BBICTPBIi CBPOC JABJEHHS B KOPIOYCE YII MOXET
BBI3BATD INOBPEXJAEHUSA Y31 NJIKM UBMEHUTDH EI'O XAPAKTEPUCTHUKU, TIOTOMY
CJIEAYET CIEIAUTH 3A TEM, YTOBbblI CBPOC JABJIEHUS OCYHIECTBJIAJICA CO
CKOPOCTBIO HE BOJIEE 0,5 MIIa/mun.

2.2.8 He nomyckaercsi MpOKIaJKa CHTHAIBHOTO KaOelns MapajulebHO KalelssM W TpOBOAaM
NHUTAIOMIEH ceTH Ha paccrosHHMM MeHee | merpa. IlepeceueHme CHTHaNBHOTO Kabemst ¢ KaOemsiMu H
IPOBOAAMH IEKTPUUECKON CETH JOKHO BBIMOIHATHCS MOJ] IPSMBIM YITIOM.

2.2.9 PaboThl MO MOHTaXy (IEMOHTaXy) IJOTHOMEpPA IOJKHBI BBIMOJIHATHCS MPU OTCYTCTBHH

JaBJICHUA ra3a B TPyOONIPOBOJE U MPH OTKIIOUEHHOM HaNPSKEHUU MUTAHUS.
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

BHUMAHUE! BCE INIOJAKIIOYEHME IINIOTHOMEPA ITPOU3BOAUTH TOJBKO
TP OTKJIIOYEHHOM IITUTAHUMU.

2.2.10 Tlpm wuCHOIB30BaHMM TUIOTHOMEpPAa BO B3PHIBOONACHOW 30HE KaOelMW JTOJDKHBI
IPOKJIAbIBaTbCA B COOTBETCTBHM C TpeboBanmsiMu [1YD. Ilpokmanka kabenst BO B3PHIBOONACHOM 30HE,

3aIllUTa €ro OT MePerpy30K M KOPOTKUX 3aMBIKAHHA, JOJDKHBI COOTBeTCTBOBarTh Tpebomanusm ['OCT P

30852.13.

2.3 CurbajbHble BbIX0IbI

2.3.1 OO6mas nHpopMarms

Pacnionoxenue curHagbHBIX BBIXOJOB IUIOTHOMEpA MOKa3aHO B mpmiokenuu B. s goctyna k
pa3beMaM CHUTHAJbHBIX BBIXOJAOB HEOOXOIMMO OTKPYTUTh 3aJHIOIO KpbIIIKYy kopmyca BP-20 u
nonKIIOUNThCA K pazbeMaM XAl, XA2, XA3, XA4, pacronoXeHHBIX Ha IJIaTe BHEITHUX MMOAKIIOYCHHMA

(pucynok B.8, mpunoxenue B).

BHUMAHUE! BCE INOAKIIOYEHUA/OTKJIIOYEHUSA HEOBXOAUMO
MMPOBOJUTH TOJBKO IIPU OBECTOYEHHOM IINIOTHOMEPE H OCTAJIBHOM
OBOPYJIOBAHUMN.

JUis HacTpOMKM TOro WJIM MHOTO BBIXOJA MPEXJAE BCErO0 HEOOXOAMMO MOJKITIOYMTHCA K
wiotHoMepy nocpeactsoM [1K, 3anyctuts I10, HacTpouTh M YCTaHOBUTH COEJUHEHUE, BEIOpaB MpHroop,
Kak ornucaHo B 11.2.9. JlanpHelmme neicTBHUS MPOBOAUTH B COOTBETCTBHH C YKa3aHUSMH JUISI KOHKPETHOTO

BBIXOJa.

2.3.2 ToKOBBIil BBIXOJ

B mioTtHOMepe peann3oBaH TOKOBBIM BbIXOH cTaHjgapra 4-20 MA, paOoraromuil B MacCHBHOM
pexume, T.e. g ero padoThl HEOOXOAMM BHEIIHUN OJIOK MUTAHUS MMOCTOSTHHOTO HANpspKEHUs oT 12 1o
24B.

TOKOBBIA BBIXOJ UMEET TAJBBAHUYECKYIO PA3BSI3KY OT OCTAJIBHOM
CXEMBbI IVIOTHOMEPA.

Cxema MoAKIIOUEHHS HAarpy3Kku K TOkoBoMy BeIxoay (Pucynok 2.1). ConpoTuBlI€HNE Harpy3KH HeE

JoJKHO npeBbiarh S00 Om.
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

Hcrounuk 3/1C
or 12 no 24 B

PI/IcyHOK 2.1 — DKBUBaJICHTHAs CXeEMa TOKOBOT'O BbIXOJa

JUis  BKJTIOUEHUS/OTKJIFOUYEHHUST TOKOBOro Bbixona B II0 HEoOXOOMMO OTKPBITH BKIIAJIKY
"[Tapamerpsr", rpynma "OOmmue HacTpoliku'". BeiOpaB mapamerp "Peructp ynpasieHus", OTKpOETCsS OKHO
¢ obmuMmu Hactpoiikamu (PucyHok 2.2). B 3ToM OKHE HEOOXOAMMO YCTAHOBUTH TajlOYKy HAIPOTHUB

ITYHKTAa "BKJI. TOKOBBIN BI)IXO,Z[", YTOOBI BKIIOYNUTH BBIXOO U CHATH IraJIOUKy, €CIIN HCO6XOI[I/IMO OTKJIFOUYHNTBD.

MameHeHwne 3HaueHuA [ = |
PerncTp ynpaeneHnA

BuibpaTs BCE OTMEHWTL BCE [] MokazaTe HoMep GuTa

[] necnone3eaTs 3HaYeHMe JaENEeHWA pacxogoMepa

[[] wcnonszeaTe HaYUEHWE TEMNEPATYPEl PACXOAOMEDS

[] pacxonomep nogknwoueH

[[] n3BBITOYHBIR 0ETYMK OEENEHUA

[] ncnons=20eaTh CKOpPOCTE 3EBVKa DACXOOOMEDE B CryJyas ownbKun
g BECTW XKYPHAN M3BMEHEHWMA NAPAMTEpPOE COBMECTO C cOBLITUAMK
BHJI1. TOKOBHIA BHIXO |

OTtmeHa Janucate 3anvcaTs Nnosxe

Pucynok 2.2 — Peructp ynpasieHus

TokoBBIM BBIXOJ MOXXECT OBITh HAaCTPOCH IJId pa6OTBI o pa60qel71 IIJIOTHOCTH, 1100 1o IIJIOTHOCTH,
HpHBG}IeHHOﬁ K CTAaHJAAPTHBIM YCJIOBHAM, a TAKXKC I10 IJIOTHOCTH OTHOCHUTEIBHON 1O BO3OYXY.

JlanpHele HAcTPOWKH HEOOXOIMMO NPOM3BOAUTH, BBIOpaB rpynny '"HacTpoilku TOkoBOTro

Beixoma" (Pucynok 2.3).

} ) HacTpoiiku TokoBoro Beixoaa (NapameTpos: 7; ncn. agpeca Ox1052-0x10C0)

k— \ E "(_J‘L O HawmeHoBaHue napameTpa ,qal:nb\x Ooctyn ;:?:iz “Zi
= 0x1052 Float32 = RW 0,08 wiime
CunTbieaTk npu eeibope [ | Onpoc 2 cex 1054 MakcumansHoe 3HaYeHMe NepeMeHHoR Float32 RW 400 krfm®
0x1056 |CmeweHne Toka Float32 RW 0 mAB
= -I;ZE:;T:;;::E:;;K rneTHonep 0x1058 |Younesue Toka Float32 | RW 1 wAB
= HacTpodiku 0105A | CMeweHue nepeMedHon Float32 RW 0 krim®

0x105C | YcuneHnwe nepemMeHHol Float32 RW 1

0x10C0 |MapameTp Ha TOKODBOM BbXOAE E_Unt16 RW  nnoTHocTs pafiouan

HacTpoku yacToTHOro BeiXoaa 1
HacTpofkw YyacToTHOro BeiXoaa 2
| HacTpoiiku Tokosoro sxona)

- HacTpoAkn omckpeTHoro esxona 1

Pucynok 2.3 — HacTpoiiku TOKOBOTO BBIXOZA

Tok TOKOBOTO BBIXOa MOXKET OBITH OIPEENIeH 10 (hopmyre:
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

I = (Imax _IO)  Luam + Iy, (2-1)

Pmax
i€ lmax ¥ pmax — MAKCHMaIbHBIE 3HAUEHHS TOKA (MA) U COOTBETCTBYIOMIEH eMy IIIOTHOCTH (KI/M°);
lo — 3HaYeHME TOKA, COOTBETCTBYIOIICE HYJICBOMY 3HAUYCHHUIO IJIOTHOCTH.

[Tapamerpsl "Cwmemenune Toka", "Ycunenue toka", "Cwmemenue nepemeHHoi" u '"YcuiieHue
nepeMeHHOoN" mpeaHa3HaYeHbl sl KaJuOpPOBKM KaHajla TOKOBOTO BBIXOAA U JOCTYIHBI JIIsl M3MEHEHUs
TOJIKO METPOJIOTHYECKO ciTy0e M 3aBOAY U3TOTOBHUTEIIIO.

2.3.3  YacToTHBIE BBIXOIEI

[Tn1oTHOMEp COACPKUT JBa HE3aBHUCHMBIX YAaCTOTHBIX BBIXOAAa (PYHKIIMOHAIBHO CBS3aHHBIX C
OpsIMBIM U OOpaTHBIM pacxonoM. lMmeeTcs BO3MOXHOCTb HACTPOUTH PabOTy BBIXOAOB B PEXHUME

,I[y@]'[PIpOB&HPIH, JJI1 IIOAKITIOYCHU A IBYX HE3ABUCUMBIX ITPUEMHHUKOB CUTHAJIOB K IIJIOTHOMEDPY.

YACTOTHBIE BbIXO/Jbl HWMEIOT TAJIBBAHUYECKYIO PA3BA3KY OT
OCTAJIbHOM CXEMBI INTIOTHOMEPA.

CxeMa MOJKIIOYEHHS K YaCTOTHOMY BBIXOMY TpeiacTaBieHa Ha pucyHke 2.4. ColpoTHBIEHHE

pesuctopa R, BBIOpaTh TakuM 00pa3oM, 4TOOBI TOK B M3MEpPHUTEIbHOM 1ienu |=E/R Haxomuics B npeaenax

ot 1 1o 10 MA.
Ry
+IMP & |' |
Hctounuk D]1C
or 3,7 10 24 B

-IMP @

P HCYHOK 2.4 — Cxema MHNOAKIOYCHHUA K HaCTOTHBIM BbIXOAaM

Jiss  BKITIOUEHUS/OTKIIIOYEHHST YacTOTHBIX BBIXOMOB B IO HEOOXOIMMO OTKPHITH BKIAIKY
"TTapamerpsl", rpynna "Hacrtpoiiku". BeiOpaB mapamerp "Hactpoiika yHHBepcaibHOro Bbixoma 1(2)",
OTKpOETCS OKHO ¢ oOmumu Hactpoiikamu (PucyHok 2.5). B aToM okHEe HeoOXoammo BBIOpaTh «Pexum
paboThl yHHBEPCAIBHOTO Bbixoda 1(2)" U3 BBIMAIAONIETO CIMCKA KaK «9aCTOTHBINY, U Jajiee HAaCTPOHUTH
«[Tapamerp Ha BbIxoze 1(2)» Ha BBIOOp W3 BbIMajaroniero cnucka «III0THOCTE pabodasy, IJIOTHOCTD

CTaHJapTHas» WIN «INIOTHOCTb OTHOCUTCIIbHAA 110 BO3AYXY».
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

\ N HacTpoiika ysnsepcansHoro eeixoga 1 (napametpos: B; ucn. agpeca Ox10A0-0x10A7)
I f C

K. \ E ‘ _J“‘L HauMeHoBaHWe napameTpa ,u,ﬁTHlT-::\x Ooctyn | Tekywee aHaveHne Mii
>4 L

(gl Pecxum paboTsl yHMBEpCANsHOrO Beixoaa 1 E_Uint16 RW UACTOTHBIA

Cunteigats npw esifope  [] Onpoc 2 cex 0x10AT | AKTWBHBIA YpOBEHb Bbixoaa 1 E_UInt16 RW 3EMKHYT

5 = 0x10A2 Macka kopgoe HC ana akTmeaunu eeixona 1 F_Ulnt32 RW Ox0

= BHIMENATEHLIR BNIOK MNOTHOMEP 0x10A4 Macka kopoe cobeiTvil gns aKkTMBauMK Beixoaa 1 F_Ulnt32 RW 0x0

- Tekyune sHa4eHuA =
= HacTpoiku 0x10A6 |YnpaeneHue Bbxoaom 1 E_Uint16 RW | HeaKkTWBHLIA ypOBEHL
: Qswme Ox10A7 | TMapameTp Ha Bbixoge 1 E_Uint16 RW NNoTHOCTL paBouan

- KaHane canau

i~ HacTpoiika yHWMBEPCENEHOMD BLIXOAA B PEXWME UECTOTHOMO 1
i HacTpoika yHNEEPCaNbHOro BLXO0E B PEXMME YBCTOTHOro 2
HacTpoiki TOKOEOMD BEIXOAE

HacTpoiika yHueepcansHoro seixona 1

i~ HacTpofika yHuBepcansHoro esxoaa 2

-~ 3aEonckue napaMeTpsl

Pucynok 2.5 — Hactpoiika 4acTOTHBIEX BBIXO/IOB

Pabora BbIXOz#a MO MIOTHOCTH paboYeil O3HAYAET, YTO HA YACTOTHBIM BBIXOJ OyIeT meperaBaTbcs
uHpOpMaIus o TeKymedl paboudeil TIOTHOCTH, padoTa MO IMJIOTHOCTH CTaHAAPTHONH — MH(OpManus o
TEKyIleld IUIOTHOCTH, IPUBEIECHHOW K CTaHIAPTHBIM YCIOBHAM. [Ipm 3TOM BO3MOXHO IPOU3BECTH
HACTPOMKY YacTOTHBIA BbIXOHOB 1(2) B TakoM pexume, IMpU KOTOpOM o0a BbIxoga OyayT paboTaTh
HE3aBUCHMO: OJIMH MO paboyell MII0THOCTH, BTOPOH — 10 CTAHAapPTHOM.

EcTb BO3MOXHOCTH 1yOnMpOBaHUs YaCTOTHBIX BBIXO/IOB, KOIZIa HAa 00a BbIX0/a Oy/leT MepeiaBaTbCst
uHpopMaIus o pabodel (CTaHIaPTHOM) TIIOTHOCTH.

JlanpHelnne HaCTPOMKH YaCTOTHBIX BBIXOIOB HAaXoAATCs B rpynnax "HacTpoliku yHUBEpCAIBHOTO

BBIXOJIa B peKMMe yacToTHOro 1(2)".

W N HacTpoiika yHUBEpCaNEHOTO BLIXOAG B pexrMe yacToTHoro 1 (napameTpoe: 8; ucn. agpeca Ox1019-0x1023)
k_. \ E '(i“_ltl“ O HaumenoeaHwe napameTpa na-l;:::.lx Hoctyn ;Z?iiz wii
al 019 Float32 R 0 fu
CunTeigaTs npu eeibope [] Onpoc 2 cex 0x107B |Makc. YacToTa YECTOTHOMO BeiX0Aa 1 Float32 RW 5000 Iy
0x101D |MakcuManeHoe 3HaYEHWE NEPEMEHHOIN YacTOTHOTD BbiXoAa 1 Float32 RW 77000 | krim®
- ‘ih“jrv;gf:;;g:?:;;'( riEHanep Ox101F |YacToTHblil hakTop 4AcTOTHOMO Bbixoaa 1 Float32 R 2337662 wmn/m®
2 HacTporiku (0x1021 |CmeweHne YacToTel YacTOTHOO Bbixoaa 1 Float32 RW 0 My
i Oswwme 0x1023 |Vecunenwe YacToTel YaCTOTHOMD BoiXoaa 1 Float32 RW 1
KaHane ceazu 0x1025 |CmeweHne MNepeMeHHOi UACTOTHOMD BbIXOAA 1 Float32 RW 0 krim®
et L L L, S ] S S T 0x1027 | Ycunenue MNepemMeHHO YacToTHOMO Bbixoaa 1 Float32 RW 1

HacTpoika yHMBEPCANLHOMD BLIXOAA B PEXUME YACTOTHOMD 2
- HacTpoiku ToKoBOro BeiXoaa
- HacTpoika yHUBEpCansHoro sxixona 1

HacTpoiika yHuBepcansHoro swixoaa 2

3aB0ACKUE NapaMeTphl

Pucynok 2.6 — HacTpoiiku 4acTOTHOTO BBIXO/1a

YacToTa cCUrHajaa 4aCTOTHOTO BBIXOJIa MOXKET OBITh OIpeaciieHa 1mo (bOpMYHCZ

F = Fpax pmMa (2-2)

Pmax

r7ie Fmax ¥ p max — MaKCHMaIbHbIe 3HaueHns 9acToTsl (I'I1) ¥ muoTHOCTH (Kr/MS).

MakcuManbHasg 4acTtoTa;

Fnax = %, (2.3)
rae IF — uMImymbCHBIH (paKTop, HMIV/KT/M,

3HaueHUEe MAKCUMAJIbHOW 4aCTOThl Fmax 3alaeTcsi B COOTBETCTBUU C TPEOOBAHUSAMH 3aKa3uMKa,
ofHaxko He MoxeT mpesbimark 5000 I'n. B ciiyuae OTCYTCTBUS KOHKPETHBIX TpeOOBaHHM, Fmax 3amaercs
pasHoi 1000 I'm.

[Tapamerper "Cwmemenne Yactorsl 4acToTHOrO BbIxoaa', "Ycunenwe YacToTel YacTOTHOTO

Boixoma", "Cmemenue IlepemenHoit wactotHoro Beixonma" u "Ycunenue IlepeMeHHOM 4YacTOTHOTO

00O HIIO "Typoyaentnocts — IOH™ 21



Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

BbIXOJ[a" TpEIHA3HAYCHBI TSI KaTHOPOBKM YACTOTHBIX BBIXOJOB M JOCTYITHBI JUISI U3MEHEHUS! TOJBKO
METPOJIOTHUECKON CITyk0e MM 3aBOAY U3TOTOBHUTEIIO.

2.3.4 Bexonsr RS-485

[InotHOMEp 000OpYyIOBaH OAHUM OCHOBHBIM HMHTep(deiicoM RS-485 w omHMM JOTIOJHUTEILHBIM
(ONIMOHAIBHO).

2.3.4.1 OcunoBHo#t uarepdeiic RS-485

OcnoBHoii uaTepdeiic RS-485 ranpBannveckn H30JIMPOBAH OT OCTAILHON CXEMBI IUIOTHOMEpPA, HO
raJIbBAHUYECKHU CBSI3aH ¢ BXoAHBbIM murtanuem +U u —U, koTopoe B CBOI0O ouepep TaKkKe HUMEET
TaJIbBAHUYECKYI0 H3OJSIIMIO  OT OCTalbHOM dYacTh IuioTHoMepa. [lomkmiouenue uHTepdeiica
ocyiecTnisercs uepes auaun A u B, pacnonoxennsie B pazbeme XA4 (Ommoka! UCTOYHUK CCHUIKH

€ HaiijeH.6).

BHUMAHHWE! OCHOBHOWM MWHTEP®EMC RS-485 PABOTAET TOJIBKO IIPH
INOJAYE BHEIIHEI'O IIMTAHUSA HA KIEMMBI +U -U (PA3BEM XA4), JAKE ECJ/IM
INVIOTHOMEP ABTOHOMHOI'O UCITOJTHEHUS.

Ha opHy JMHUIO CBA3M [JOIYCKaeTCs IOAKIIOYEHHE HECKOJIbKMX IUIOTHOMEPOB, IIPU 3TOM
HEOOXOIMMO TMPaBHIBHO BBIOpaTh KoHeuHOe conpotuieHne 120R. Tak, ecnu nmpubop Ha JIMHUU CBSI3U
OJIMH, TO HEOOXOAMMO KOHEYHOE COIPOTUBIIEHHE BKIIIOYATh BCEIZA, €CIU NPUOOPOB HECKOIBKO, TO HA
BCEX MpUOOpax, KpoMe MOCIIEIHEro B IIETI0YKe HEOOXOJUMO COITPOTUBICHUE OTKIIIOUNTh, a HA TIOCIETHEM
BKJIOYUTb.

Jlnst BbIOOpa KOHEYHOTO COIPOTHBICHHS IpeIHa3Ha4eH MUHHUATIOPHBIN mepexmodarens SAL,
paclojoXKEeHHbI Ha Miare mnojakiaodeHuid. Kpome Toro, ays mnpaBWiIbHONM palOThI, MOHAA0OUTCS
U3MEHHUTh CETeBOM aJpec KakJoro MJIOTHOMepa, BhIOpaB pa3Hble HoMmepa (Hampumep, 1 — anpec 1, 2 —
azapec 2 u T.11.). [y M3MEHEeHHUs1 CETEBOTo aapeca HeoOX0IMMO CHavyalla MOAKIIOUUTh KaX/Ibli MJI0THOMEP
ornenbHo K IIK, B mporpamme 11O moxakimounthest Kk npudbopy "BerunciuTenbHb ON0K MIOTHOMED

'UDM' ", BeiOpars Briazaky "Tlapamerpsr", rpynmna "Hactpoiiku", «O6mme» (Pucynok 2.7).

\' MNapameTphl 3EHVIChD.EHHh\X| |ead Tpewnw| =} OTNéThI‘ ,g ApoEm| . Coctae rasa‘ J]MﬁrHuchﬁ|

-\ N O6wwe (napametpoe: 11; ncn. agpeca 0x100A-0x1097)
\ \ E !f‘tl' Haumeroeanue napameTpa ,D,ﬁz::\x Ooctyn | Tekywee aHaueHne ME;" Wex. Mun. Makc.
>4 - J !
0x100A [Nara/Bpema npubopa DT_SpiGr RW | 2022.04.01 10:50:07
CunTbiBaTs npn seibope [ Onpoc 2 cek 0x100E | PacuétHeii uac Ulnt16 RW 8 8 0 23
B o 0x100F Pac4éTHbIe CyTKA Ulnt16 RW 1 1 1 31
T o Tommm oo » 8x1010 umnt1s | RW 1 1 o 255
- Texywne sHaueHnA

= HacTpoiku 0x1014 |Peructp ynpaenexus F_Ulnt32 RW 0x0

[ O6wwme 0x1016 Bpema aKTMBHOCTH NOACBETKN Ulnt18 RW 65535 | cek
Kanane caasm 0x1017 BpemMA aKTHBHOCTW BUCANeR Ulnt16 RW 65535 | cek

aCTpOMKa YHUBEPCANEHOMD BLIX0AE B PEXAME YacToTHOro 1 0x1081 [ e e e E Ulnt32 aw p——

acTpOMKE YHUEEPCEEHOMD BLIXOME B PEXAME UCTOTHOMD 2 . =

aCTpOiKA TOKOBOD BSXOAE 0x1083 MoeepHyTs akpaH Ha 180 E_UInt32 RW Het

HacTpoiika yHUBepcansHoro swxona 1 (x1085 He npoceiNaTeCA OT BHEWHEND NMTaHKA E_Ulnt32 RW Het

HacTpoika yHusepcansHoro ssixona 2 x1097 BpeMA aBTOMaTWYECKOND NMCTAHWA 3KPaHOB Ulnt16 RW 0| cek
;- 38BOOCKME NApaMETpLl

Pucynok 2.7 — Hactpoiiku RS-485

[TapameTtp "CeteBoil aapec BbIUMCAUTENA" PEIHA3HAYEH 1)1 BBOJA aJpeca MIIOTHOMEpA Ha IINHE

U MOXET NpUHUMATh 3HaueHuss oT 1 g0 127, kpome 3HaueHuss 85 (0x55). OcrajibHBIE 3HAYEHUS
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3ape3epBHPOBAHBI J1JIs1 BHYTPEHHHUX HY K/ M HCII0Jb30BaThCS He JOJIKHBI, JaKe B Ipudopax Apyrux
NPOM3BOAUTEICH, HAXOAAIIMXCH HA OJHOW JMHHMHM € IUIOTHOMepPOM. Tekymui agpec IUIOTHOMEpa
(onuH Ha Bech MpUOOP ISl HEPBOrO M BTOPOTrO MHTEpdeiica) MOXKHO BUJIETh HA SKpaHe MHIUKATopa Ipu
IIPOCMOTpE TEKYIIUX IapaMeTpoB. [Ipy HEBO3MOXKHOCTH CUMTHIBAHMS IOKA3aHUM C MHIMKATOPa MOYKHO
BOCIIOJIB30BAaThCsl TeM (PAKTOM, 4YTO TIUIOTHOMEpP BCEIZa OTBEYAeT Ha 3ampochl C aJpecoM HOJb
(mupokoBemarensHbiii aapec). us sroro B I10 Heobxomumo BeIOparh ampec mpubdopa 0 u cumrTarh
JAHHBIA PerucTp (IMIIOTHOMEP IOJKEH 00s3aTeIbHO OBITh OWH HA JIMHUN).

IToMumo agpeca MMeeTcsi BO3MOXKHOCTh HACTPOMKU CKOpOCTH palboThl MHTepdelica u3 psaa

cTaHIapTHRIX 3HauYeHui# (PucyHok 2.8)

W3meHeHwme 3HaueHna 'Ckopocte mopTta RS485#1° n

JHauyeHne 9600 BuTjc ]

1200 BwT/c
2400 BuTjc
4800 BuTjc
19200 bwT/c
38400 But/c
57600 BuT/c
115200 BuT/fc
230400 Bur/c

OTtMena

Pucynok 2.8 — Bo3amokubie ckopocTr padboTsl RS-485

CrangapTHON CKOPOCTbIO paboOTHI 10 yMoiadaHuto sBisercs 9600 6ox. bonee BricoKue ckopocTu
CJIEyeT MPUMEHSTH C OCTOPOXKHOCTBIO, YUUTHIBAS TOT (DAKT, YTO YeM JJTMHHEE JIMHUS CBSI3U, TEM MEHBIIIE
MaKCHMaJlbHasi CKOPOCTh. BBIOpaHHYIO CKOPOCTh Tak)Ke MOXKHO YBUAETh Ha MHAMKATOpE IJIOTHOMEpa
(TIpH €ro HaJIMYUM) B TEKYIIUX MapamMeTpax.

[Tapamerp "3amepxkka 50 mMc mepen oTBeToM" MpeaHa3HAYeH JIS BKIIOYCHHS MPUHYIUTEIHLHOMN
3a/Iep>KKH Tepesl OTIPaBKOW OTBETAa. ITO MOXKET ObITh HEOOXOIUMO JUIsl HEKOTOPBIX THUIIOB KOHBEPTOPOB

CTOPOHHHX HpOI/I3BOI[I/ITeJ'IeI\/’I, KOTOPBIC MCAJICHHO MEPCKIOYAOT COCTOAHUC nepeﬂaqa/aneM.

2.3.4.2 lonomautensHblid nuatepdeiic RS-485
JIONOHUTENBbHBIA HHTEpEHC MpeXxae BCero MnpeaHasHadeH it paboThl ¢ ABTOHOMHBIMHU
npubopaMu (aBTOHOMHBIE CUCTEMBI TEJIEMETPHH ), TaK KaK MMO3BOJISET OMPAIIUBATh MPHOOP HE 3alUThIBAs

ero (4To TpeOyeT TOBOIBHO OONBIIION YHEPTHH).

BHVUMAHME! IAHHBI MHTEP®ENC HE UMEET I'AJIbBAHUYECKOM PA3BSI3KA
OT OCTAJIbHOM CXEMbBI IIJIOTHOMEPA. 3ANIPEIIIAETCS EI'O UCHOJB30OBATh HA
JJIMHHBIX JIMHUAX (BOJIEE 10 M). CKOPOCTBHb PABOTHI ITIOPTA OI'PAHHUYEHA
MAKCHUMAJIBHOM CKOPOCTBIO 9600 BO/I.

Jlns mozkiroueHus: uHTepdeiica mpeaHasHayeH pa3beM BHEMHUX nofkiaodeHuit XAl. KoHTakTbl

A u B mogkimodaroTcs K OJHOMMEHHBIM KOHTAKTaM JIMHHUH Mepeiadn JaHHBIX, a Ha KOHTaKThl +VIuT.RS2
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u GND RS2 neobxonumo monaTth HampsbkeHue oT 5 10 24B nns nuranus uHTepdeiica (morpednenue He
npesbimaer 1MA), 6e3 koToporo untepgeiic padorars He Oyner!
AHAJIOTUYHO OCHOBHOMY MHTep(eiicy ecTh BO3MOKHOCTh HACTPONKN KOHEYHOTO COIPOTHBIICHHS

120R (mepexmrouarens SA2), a Takke OCTaIbHBIX IMapaMeTpoB nocpeactsom 110.

BHUMAHMUE! JIOIIOJTHUTEJIbHBIN UHTEP®EVC INIOCTPOEH C
MNPUMEHEHUEM MHUKPOINOTPEBJISIIOIIEN CXEMOTEXHUKH, UTO HAKJIAIBIBAET
OIIPEJAEJIEHHBIE OI'PAHUYEHHUS HA ®OPMblI CUI'HAJIOB, UX AMILJIMTY/AbI U
IMPOYUE IMAPAMETPbBI, KOTOPBIE MOI'YT OT/IMYATBCA OT CTAHIAPTHOI'O
HUHTEP®EVCA RS-485, YTO B HEKOTOPBLIX CJIYYASX MOXKET BBI3BIBATH
HECOBMECTUMOCTDB OBOPYIOBAHMUA.

JlomonHUTENbHBINA UHTEpQEiic mpeaqHa3HaueH TaKXke Al padOThl COBMECTHO C YIBTPa3BYKOBBIM
npeobpazosareiem pacxona (Y3IIP) Turbo Flow UFG B pexxume Bemomoro ycrpoiicTBa. B Takom pesxnme
VY3IIP UFG nomxkeH ObITh HACTPOEH COOTBETCTBYIOMIMM 00Pa30M IS paOOTHI C TNIOTHOMEPOM.

[Tpu pabote mnotHomepa B pexume ¢ Y3IIP HeoOXoauMo aKTUBHPOBATh NAHHBIM PeXUM, 32l B
[10 B Peructp ympaBnenus, kotopbiii Haxoautcs B "Ilapamerpwi", rpynma "Hacrtpoiiku", «OOmme»
(pucyHOK 2.2), YCTaHOBHMB TaJIOUKy «pacxoJOMep HOJKIIOYEH». 3IEeCh K€ HMEETCS BO3MOKHOCTh
UCIOJb30BaTh MH(POpPMALMIO O JaBIEHUM U Temmeparypsl cpenbl usMepenus ot Y3IIP, eciou

COOTBCTCTBYIOILIIUEC npeo6pasoBaTenI/I HC BXOAT B KOMIUJICKT INIOTHOMEpA.

2.3.4.3 [IpoTtokon oOMeHa

Jlnst oOMeHa JaHHBIMH C TUIOTHOMepoM mo uHTepdericy RS-485 ncnons3yercs MODBUS-RTU
COBMECTHMBII mpoTtokon. B npunoxenun K npuBoguTcs onucanue MpoTOKOJIA U KapThl PETUCTPOB JUIS
YTEHUs MapaMeTPOB U ApXHUBOB IJIOTHOMEDA.

[Ipu oOmeHe maHHBIMU C IIOTHOMEepoM Mo kanalmy GPRS wucnomm3yercs mpotokon MODBUS-

TCP (ITPUJIOXXEHUE JI).

2.4  Bbi0op kaleist NUTAHUS U CBA3U

Kabenp muTanus W CBI3HU MNpEAHA3HAYCH JIA OpraHu3alliy JJICKTPOIMUTAHUA IIJIOTHOMEpPA U
oOmeHa JaHHBIMHU I10 HHTep(I)Cﬁcy RS-485, a TaKXKE IJid nepeaavyr 4aCTOTHBIX U TOKOBBLIX BBIXOAHBIX
CUTHAJIOB OT INIOTHOMCEpA.

I/ICXO}IHBIMI/I AaHHBIMU TIpU BI)I60pe KaOes SBIISIOTCS JJINHA JIMHUW W HaApsOKCHUEC NTUTAaHWUA Ha
BXOJ€ JIMHUMU, COGI(HHSIIOIHGﬁ IIJIOTHOMEP W UCTOYHHK HAIIPSAKCHUA, a TAKKE KOM6I/IHaHI/I$I HHTep(i)efICOB
IJIOTHOMCPA.

OKBHMBaJICHTHAs cXeMa IMUTaHUs IJIOTHOMEpA CO CIIPAaBOYHBIMU 3HAYCHUAMU COHpOTI/IBHeHI/Iﬁ KNI

24 OO0 HIIO "TypoyaentHocts — JIOH"



PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

npuBeneHa Ha pucyHke 2.9. Ilpu opranuzanum 31eKTPONUTaHUS IJIOTHOMEpa HEOOXOIMMO OOECIIEUHTh,
YTOObI HANpPSDKEHME Ha BXOAHBIX KJIEMMax IUIOTHOMepa HE ObUIO HIDKE MHUHUMAIBHOTO pabodero
HanpsokeHus: TuiotHomepa (12B) mpu makcumanpHOM pabodem Toke (0,3A). Takum oOpasom, mpu

MCTOYHMKE NMUuTaHus 18B nmosHoe conpoTuBIeHUE JIUHUN TUTAHUS HE TOJDKHO MpeBbimarh 10 OM.

JIvuua nuTanuA
| i1 -
PaGounii un:ad) R IoTHOMEp
(wkag ¢ 1K) —
L
.
[ =03 A
® b
l--:H =12 B
E.~I8 B R
{1
JIONyCTHMOEC NAACHHE HANPAKCHHA Ha
COTMPOTHRICHHH JTHHMH He Gonee 6 B
Ceuenue, ConporuBrienune
MM? 1 xm >xuiiel, OM
0,5 40,7
0,75 25,2
1 22,3
1,2 16
15 13,5

Pucynok 2.9 — DxBuBaneHTHas cxeMa MUTaHHS TUIOTHOMEpa

IIpumeuanue. [[ns CHM)KEHMSI CONPOTUBIICHUWA JWUHUN NUTaHUSA JIOMYCKAeTCs NapajlieIbHOE
COCAUHEHME KU KaOesl.

B kauectBe Kkabens TmNHTaHUS W CBA3M PEKOMEHIYETCS HCIOIB30BaTh Kalenb THUIMA
MKOKIIBHI(A)-XJI win I'EPJA-KBKHI(A)-XJI, Takke AomyckaeTrcs HUCIOJIb30BaTh Kaleslb IPYTUX
TUIIOB, HO C aHAJIOTUYHBIMU XapaKTEPUCTUKAMU ISl IPOKJIAIKH BO B3PHIBOONIACHOM 30HE B COOTBETCTBUU
¢ HTJI nyis monkiroueHus U MPOKIAAKU Kabemst BO B3PHIBOOIIACHOM 30HE.

Kabens KMM nomyckaeTcst HCITOJIB30BaTh BHE B3PHIBOOITACHBIX 30H.

B npunoxennn B mnpuBeneHbl pPEKOMEHIyeMble CXEMbl TOMKIIOUECHUS ¢ BBIOOp KabOers.
KonmnyectBo xun kabenss HEOOXOIMMO BBIOMPATh B COOTBETCTBUU C JJIMHON KaOels W KOJIMYECTBOM
uHTep(eiicoB AN AKCIUTyaTalMu TUIoTHoMepa. Ha pucynke B.3 mpuBeneHO MOAKIIOYEHHE OIHOTO
uHTepdeiica RS-485 u N MUTaHUS.

B cnydae wucnonp3oBaHus Apyrux WHTEPPEHCOB HEOOXOAWMO YBEITUYUTH KOJIWYECTBO IKHII

COCOAUHUTCIIBHOI'O ka0ens (YKaBaTB npu 3aKa3e).
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2.4.1 PacrmpenenutenbHble KOpPOOKM € KaOETbHBIMH BBOJAMH B COCTaBe KaOens CBsS3U B
3aBHCUMOCTH OT BapHAHTA CXEMbI TOAKITIOUCHHS.
Ha pucynke B.3 nmpuBeneHs! cieayromuye BUIbI ITOIKITIOYCHUS:

— cxeMa rnoaxiroueHns 1 - qimaa xadens qo S0m;

— Kopo6ka PU3YP-KC-A-090907-B25(5)-A(0)-b(PU3YP-KBBH-Exe-M16-0-H)-B(0)-I'(PU3YP-KBBb-
Exe-M20-0-H)

XapaKTepUCTUKU:

I'K «PU3YP»

PU3YP-KC-A - KOpoOKa COEMHUTEIIbHAS
B3pBIBO3AIIUIICHHAS,;

090907 - rabaputasie pazmepsl, MM: 90 x 90 x 70 mm;

B25(5) - T”iIm ¥ KOJIMYECTBO KOJIOJIOK:

B - BUHTOBOIA,

25 - ceyenne 2,5 MM.KB.;

A(0) - ctopoHa A 6e3 kabenbHOTO BBO/IA;

B(PU3YP-KBBH-Exe-M16-0-H) - cropona b: kabenpHbIil BBOJ /Jisi HEOPOHUPOBAHHOIO KaOess ¢
BHYTPEHHUM AHAMETPOM 3 - 8§ MMm;

B (0) - cropona b 6e3 kabenpbHOTO BBOAA;

I'(PU3YP-KBBB-Exe-M20-0-H) - cropona I': kaGenpHBI BBOI JJIsi OpOHMPOBAHHOTO KaOemns ¢
BHYTPEHHUM JHaMETpoOM 6 - 12 MM, ¢ BHEITHUM JuaMeTpoM 9 - 17 Mmm.

I"abapuTHble pazmeps! uznenus: 90 x 90 x 70 Mmm;

MapxkupoBka B3psiBozaiTuThl: 1Ex e IIC T6 Gb;

TemmepaTypa okpyxarotieit cpensi, °C: -60 °C....+60°C;

3amura: IP66.

— cXeMa MOAKIIoYeHH s 2 - mirHa kaded ot 50 mo 150Mm;

— cxeMa MOOKIIoYeHns 2 - mirHa kabeid ot 150 mo 1000mM;

— Kopo6ka IIIOPBA121211(8CBC2/GR)-1KOB1MHK(B)-1KOB3MHK/P(I')
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XapaKTepUCTUKU:

000 «3ABO I'OPOJITEX»

HIOPBA121211/M1 - KOpIycC /
B3pbiBoHenpoHuniaeMeiii  [IIOPBA121211/M1  u3 ' L <

KOPPO3HOHHOTO ATFOMUHHEBO-KPEMHHUETO CILIABA; NSz
8 CBC.2/GR - (81T) KJIeMHHMK BHHTOBOH 110J1 KaOeib
0,5-4 MM.KB;

1 KOBIMHK (b) + YK®IM - (1 mT) xabenpHbIi BBOA I OpOHUPOBAHHBIX Kalenid ¢ BHYTPEHHM
nuameTpoM 6 - 12 MM, ¢ BHEIIHUM quaMeTpoM 9 - 17 Mm ¢ yrmotHenneM YK®, ctopona b;

1 KOB3MHK/P (I') + YK®3M - (1 mit) kabenbHBIN BBOA JJIsI OPOHUPOBAHHBIX KaOeil ¢ BHYTPEHUM
quameTpom 12 - 25 mm, ¢ BHemHUM auameTpoM 15 - 31 mMm ¢ yruiotHenuem YK®, cropona I'.

I"abaputabie pazmeps! uznenus: 280 X 120 X 115 mwm;

MapxkupoBka B3pbiBo3amuthl: 1Ex d IIC TS5 Gb;

Temmnepatypa okpysxatomeit cpensl, °C: -60...+55;

3amura: IP66.

2.4.2 Tlpu ucnonszoBanuu miotHoMepa UDM B coctaBe n3mepuTenbHOl clcTeMbl Ha 6a3e pacxogomepa
UFG, ecnit mpu 5TOM pacxofoMep UMEET BCTPOCHHBIA MOJIEM, HEOOX0IUMO UCTIOIb30BATh

pacnpeneuTeabHy0 KOpoOKY CO CIEIyIOIIUMHU TapaMeTpaMHu:

— Kopobxka kinemMHas B3pbiBo3amuineHHas 1Ex e 11C

KCPB141410(7PYK 2,5 E-9)-1IKOBTBJIIMGHK(A)-1 KOBTBJI2MGHK(B)-1KOBTBJIIMGHK(I')

XapakTepUCTUKHU:
000 «3ABO/JI TOPOJITEX» 7]
IOPBAI121211/M1 - KOpITyC ®
B3PBIBO3AILNILIECHHBIMH, KOPPO3UOHHOCTOMKHM
MOAUPUITPOBAHHBIM ATIOMUHHEBO-KPEMHHUEBBIN

CIUIaB, YCTOMYMBBIM K COJIEBOMY TYMaHy U JAPYTMM
XUMHYECKHM BELIECTBAM, B TOM UHUCIIE YCTOWUYUBBIN K
rapam cepoBOJOPOa U COJISTHOM KUCIIOTHI, K COJIEBBIM
U KHCIBIM  DPYAHMYHBIM  BoOJaM, (PPUKIIMOHHO
HCKpOOE30TacCHBIH;

PYK2,5 - (7wr) KineMMHUK  TpYKUHHBIH

osicTpo3akuMHoi (Push in) mox kaGens 2,5 MM.KB.;
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1 KOBTBJIIMGHK (A), (') - (2 mr) xaOenbHbIi BBOI /i OPOHUPOBAHHBIX KaOEi ¢ BHYTPEHUM
auaMeTpoMm 6 - 12 MM, ¢ BHEITHUM AuaMeTpoM 9 - 17 mm ¢ yrutotHenuem YK®, cropona A/T

1 KOBTBJI2MGHK (B) - (1 mr) xabenpHbI BBOJ Ui OPOHHPOBAHHBIX KaOElil ¢ BHYTPEHHUM
nuameTpom 12 - 25 Mm, ¢ BHeIIHUM AuaMeTpoM 15 - 31 mMm ¢ yrmotHeHuem YK®, cropona B.

I"aGaputnblie pazmeps! uzaenus: 149,5 x 149,5 x 107 mwm;

Mapxkuposka B3pbiBo3anutel: 1Ex e IIC T6 Gb;

Temmnepatypa okpyxaromieit cpenst, °C: -60...+40;

3amuTa: IP66.

2.5  PexkoMeHIauMM M0 MOHTAXKY

2.5.1 Tlocne pacmakOBKH TJIOTHOMED:

— IPOBEPUTH KOMIUIEKTHOCTh ITOCTaBKH COIJIACHO YNAaKOBOYHOH BEJOMOCTH M MacropTa
TYAC.413161.001 IIC;

— O3HAKOMUTBCS C HACTOSIIM PYKOBOJICTBOM TI0 DKCIUTyaTaIlHH;

— MIPOBECTH BHEIIHUI OCMOTp U3EIHS,

— yOeIuThCsl B OTCYTCTBHH BUAUMBIX MEXaHUYECKUX OBPEKICHHH;

— IPOBEPHUTH LENOCTHOCTD KHIKOKPUCTAILTMYECKOTO SKpaHa U AJIEMEHTOB yIpaBJeHuUs (TIpu
€ro HAJIMYMHU B 3aBUCIMOCTH OT 3aKa3a);

— BU3YQJIbHO TPOBEPHUTH COCTOSHWE KOHTAKTOB BHEIIHUX Pa3beMOB H3ZICIUS, H3JIOMBI,
HOTHYTOCTH, OJITOPAaHUS U OTCYTCTBUE KOHTAKTOB HE JIOMYCKaeTCs;

— IIPOBEPUTH COCTOSIHUE Kabeneil CBs3U ¢ NEepBUYHBIMH NpeoOpazoBaTeNsIMH JaBICHUS U
TeMIIepaTypsl (IpU €ro HATMYUH B 3aBHCUMOCTH OT 3aKa3a);

— MIPOBEPUTH HATTMUUE U [ETOCTHOCTH TUIOMO TPEANIPHUSITHS-U3TOTOBUTEIIS;

— u3JeNue ¢ HaTMYueM MEeXaHMYECKUX MOBPEXAeHUH, TOBPEKICHUN OpraHOB WHAMKALUU U
yTIpaBJIEHUS] WIK UX OTCYTCTBHEM, a TaKKe ¢ Je(eKTaMHU BHEUIHUX Pa3beMOB, HapyIIEHHBIMU IIIOMOaMH
K DKCIUTyaTallH HE JIOITYCKAETCs U MOJICKUT 3aMEHE B YCIOBUSX MPEIPUATUSI-U3TOTOBUTEIIS.

2.5.2 Ilpu MOHTaxe IIJIOTHOMEpa HEOOXOAMMO OOECIIEYHTh €ro 3a3eMiieHHe. 3a3eMIICHHE
CJIEyeT BBIMOJIHATH IIyTEM COEAMHEHUS BUHTA 3a3€MJICHUS C 3a3eMJISIOIIMM KOHTYPOM.

2.5.3 IlnotHomep cnexyer pacmojararb TakUM oOOpa3oM, 4YTOObI MCKIIOUUTH CKOIUICHHE
KOHJICHCAaTa M MEXaHWYECKHUX IpUMeceld B KOpIIyce M B MECTaX pAaCIOJOKEHHs YIbTPa3ByKOBBIX
nprueMoriepeaTaukoB. JIisi BIAXKHBIX Ta3oB, B T.4. IPHU HAJIUYWHU KUAKOHW ()a3bl B TMOTOKE, TUIOTHOMEP
moauduxanuu UDM-| cienyer pacnonararb B TOpPU30HTAIBHON MIIOCKOCTH.

2.54 Jlucrned (mpu ero HaJIM4YMM) Ha SJIEKTPOHHOM OJloKe MpeoOpazoBaresiss MOXKET ObITh
noBepHYT Ha 90° nin 180° U3 UCXOAHOTO MOJIOKEHUS.

2.5.5 MoHTaX TUIOTHOMEpa TPOHM3BOAMTH C YYETOM JCHCTBYIOUIMX CTPOUTENHHBIX HOPM H

IpaBUIIL.
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2.5.6 YcraHOBKa IUIOTHOMEpA Ha JIMHUIO TPYOOIIPOBOAA IO CXEME «3aKPBITHIN Oanmacy

[TnotHomep B Momudukamun UDM-B  ycranaBnuBaercs Ha NpsSAMOJIMHEHHOM — y4yacTKe
TpyOONpoBOJa, Kak Noka3aHo Ha pucyHke 2.10. B 3aBucuMocTH OT KOMIUIEKTAllMHU B 3aKa3e IUIOTHOMEP
UDM-B wmoxker coxepkarb mpeoOpa3oBaTeld TEMIIEpaTypbl W JIaBJICHUS, YCTAHOBJICHHBIC

HCIMOCPCACTBCHHO HA TOM K€ HpﬂMOHHHCﬁHOM Y4acCTKe.

Pucynok 2.10 — IToaxnrouenne UDM-B no tuny «3akpsIThlil Oaiiriacy

B cnyyae oTcyTcTBHS B KOMIUIEKTE IpeoOpa3oBaTesieii TeMrepaTrypsl U JaBJICHHUs, TOKa3aHUsS C
JaHHBIX TpUOOPOB MOTYT MepeAaBaThCcsl B IUIOTHOMEp Mo IudpoBomy unrtepdeiicy RS-485 or
pacxogomepa Turbo Flow UFG. Jlas coBMecTHOro MpUMEHEHHs MpeoOpa3oBaresiell IMIOTHOCTH rasa
Turbo Flow UDM-B ¢ yabsTpa3BykoBsiM pacxomomepom Turbo Flow UFG (metox «p-mepecuera» 1mo
I'OCT 8.611-2013), motHomep UDM cnenyer ycraHaBiauBaTh BHU3 IO MOTOKY OT pacxojoMepa Ha
HpsIMONTHHEIHOM yuacTke «mocie» (Momudukarms [TYYdR-XXX-XX.XDn).

2.5.6.1 OT0op npo0 aHAMM3UPYEMOT0 raza U3 JMHUU Ta30IpoBoJa B kamepy miotHomepa UDM-B
ocymectBisiercss corniacio 'OCT 31370-2008 (MCO 10715:1997) mo Tuny «0admacHOW TETIN» WU
«3aKkpplToro Oainaca», KOTOpBIH TMOJApa3yMeBaeT 3aMKHYTYIO KOH(pUrypamuioo ¢ 0OpaTHBIM
BO3BpALIEHUEM NMPOOBI B TEXHOJOTHUYECKYIO JTMHUIO.

2.5.6.2 Cucrema oTO0pa mpod COCTOUT U3 UMITYJIbCHBIX TPYOOK, BEHTUJIEH, 30H/1a B BHJIE IPSIMOi
TPyOKH C TPSIMBIM WJIM CKOIIEHHBIM TIOJ] YIJIOM KOHIIOM M TPOTOYHOH HW3MEPUTEILHOW KaMepbl
wiotHoMmepa. M3mepurenbHas kamepa miuotHomepa UDM-B  pacnonaraercs B BepxHe wacTu
ra3ornpoBo/ia noJ HakJIoHoM (1:12), mpu KOTOPOM BXO/JHOM MPUCOEAUHUTEIBHBIN IITYLIEP Pacloaraercs
BBIIIIE BBIXOJHOTO. JlaHHBIE HITyIlepa PacloyiOKEeHbl CHU3Y M3MEPHUTEIbHON KaMmepbl JUIsl oOecreueHHs
OTBO/Ia CKOHJICHCHPOBAHHOM BJIary.

2.5.6.3 Jlns wcKIIOYeHns 3aXBaTa U3 MOTOKA adPO30JIH U IBUTA 30HIOM HEOOXOUMO 00eCICUnTh
U3BJICUCHHE Ta3a U3 IEHTPAIbHON 00JacTH Ta30MPOBOA, UTsl YETO 30H]I MOTPYXKAOT B TPYOOIIPOBOI HA
rnyouny ot 0,3 mo 0,7 auamerpa razomnpoBoaa. UroObl MOBBICUTH OBICTPOJEHCTBHE H3MEPEHMH,

HU3MCPUTCIIbHAA KaMEpa NOAKITHOYACTCA MAaKCUMAJIbHO KOPOTKUMU TPY6K3.MI/I K prﬁOHpOBOI{y.
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2.5.6.4 B cucreme otbopa razoBoii mpoObl HCIIOJIB3YEeTCS BEHTHIIb TPOOOOTOOPHBIN, NMEIOIINN B
CBOEM COCTaBe 30H]I B BUJE TPyOKH, KaKk Moka3zaHo Ha pucyHke 2.11 a). Ha pucynke 2.11 6) o603HaueHO:
1 — w3MepuTenbHBIA MOAYJdb, 2 — U3MepuUTeNbHas kamepa mioTHomepa UDM-B, 3 — cucrema

HUMITYJIbCHBIX TPYOOK, 4 — BEHTHJIb TPOOOOTOOPHBIN, 5 — TpyOKa-30H] BEHTHUJIS.

E ] I

S Ra 25

122

8

b
"

205"

M
)

a) 0)

Pucynok 2.11 — [Ipo600TGOopHBIi BEHTUIIb a) U cUcTeMa 0TOopa MpoObl U3 TPyOOIPOBOAa METOOM
«3aKpBIThINA Oaimacy 0)

2.5.6.5 JIna ycranoBku tmiotHomepa UDM-B Ha TpyOonmpoBoa HEOOXOOUMO HCIOIH30BATH
CIIEYIONIMIA KOMIUIEKT MOHTaxHbIX yactedt (KMY UDM-B), npuBemenubix B Tabmume 2.1. B

3aBUCHUMOCTH OT 3aKa3a MEpCUCHb U KOJINYCCTBO JIeTalei B KMY MokeT ObITh U3MEHEHO.

Tabauna 2.1 — Kommiekt MoHTaxHBIX YyacTelt uiotHomepa UDM-B

Ne nos. HanmeHnoBanue neranen KonnuectBo
1 HItynep K1/2 nox npuBapky 1 mT.
2 [Tarpy0Oox G1/4 nox npuBapky 1 mT.
3 Brynka pe3p0oBasi KperieHus: H3MEepUTEIbHON KaMephl MOJI IPUBAPKY 4 mr.
4 [Ielika KpeneHus MEKTPOHHOTO OJ0Ka K TpyOOIIpOBOAY 2 mrT.
o* [TarpyOox P 1 mT.
6* [Tarpy6ok T  mT.

Bentuns npobootdopusiii BII1-15xPy, rne Py — ycnoBHoe naBieHue B
3aBHCHMOCTH OT 3aKa3a:

7 — Py=14 — 140 kr/cm? ; 1 .
— Py=21 - 210 kr/c™?;
— Py=35—350 kr/cm? .

8 XOMYT KpeIUIeHUs] U3MEPUTENbHON KaMephl 2 mr.
9 ITyrep ¢ BayTp. pe3. G1/4", CGC-4-4G uepx. 1/4" Hy-Lok 2 miT.
10 ITpoknanka nist ymuiotHeHus BHyTp. pe3posl HY-LOK KP-G-01-CU 2 wr.
11 HItynep ¢ Baytp. pe3. NPT 1/4", CFC-4-4N nepx. 1/4" Hy-Lok | mm
12 Kpan mapossrit 3-x xomoBoit HY-LOK HB1-B3-H-4T 1 mT.
13 Tpy6a u3 Hepik. cranm TL-6,35x1.24mm-S316/316L I ™m
14 Bunat M5x12 TOCT 11738-84 4 mr.
15 [Maii6a 5 TOCT 6402-70 4 wr.

[Ipumeuanue * — mpu 3aKa3e IWIOTHOMEPA € IPeoOpa30BaTEIIMU TEMIIEPATYPhl U TaBICHUS
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2.5.6.6 Ilpouenypa ycranoBku miaotHomepa UDM-B Ha TpyOompoBOx COCTOMUT U3 CIIEAYIOIIUX
3TAIOB:

— BBINOJIHUTH Pa3METKy ydacTKa TpyOonpoBoja HOJ AETalH, Uil KOTOPBIX TpeOyercs MpHuBapKa
(n3 Tabmunpl 2.1 nozunuu: 1-6), a TakKe 3a4MCTUTh MECTa CBAPKH OT JIAKOKPACOYHBIX OKPBITHIA;

— BBINIOJIHUTH CITYCK JIABJICHHUS Ha ydacTKe TpyOompoBosa, riae OyJeT pa3MelieH II0THOMED;

— IPOCBEPJIUTH OTBEPCTHUS B TPYOOIIPOBOJE, II€ 3TO HEOOXOAMMO AJisi arpyOkoB (13 Tabmuim! 2. 1
no3uruu: 1, 2, 5, 6);

— UCHOJIb3ys HAIPABIAIONIME, BCTAaBIEHHbIE B OTBEPCTHUA MaTpyOKoB M TpyOompoBona s
LICHTPUPOBAHHUS, BBIIIOJHUTh IIPUXBATKY aTPyOKOB CBApPKOIl B HECKOIBKUX MECTAX;

— W3BJICYb HANPABISIOMIME M OCYIIECTBUTH MPHUBAPKYy JAeTaned mo kpyry (u3 tabmumsr 2.1
nosuiyu: 1-6) cortacHo TpedoBaHusAM 11.2.5.6.2. 3a4UCTUTH MECTa OT OPBI3T;

— METOJIOM YIBTPa3BYKOBOH /1€()eKTOCKONMU WIJIM PEHTIeHOrpauyecKUM METOIOM OCYIIECTBUTh
KOHTPOJIb CBApHBIX ILIBOB;

— 3aKPEIUTh NMEKTPOHHBIN OJIOK TUIOTHOMEPA Ha TPYOOIPOBO/IE Ha IIEHKaX;

— YHAIUTh TPAHCIOPTHPOBOUYHBIC KPOHIUTEHHBI KpPEIUICHUS HM3MEPHTEIbHON KaMepbl K
3JIEKTPOHHOMY OJIOKY;

— 3aKpenuTh U3MEPUTEIbHYIO KaMepy IUIOTHOMEpa K TPyOOIpOBOJY C IOMOIIBIO XOMYTOB U
KPETEXKHBIX AJIeMEHTOB (13 Tabmuiiel 2.1 mosuiwu 14, 15);

— YCTaHOBUTE BEHTWJIb NMPo000TOOpHBIA (M3 Tabmuubl 2.1 mo3unmst 7) Ha TpyOOIpOBOJ uepe3
urrynep (u3 Tabmumst 2.1 nosunuu 1);

— OTMEPUTh UMIYIILCHBIE TPYOKH (Kak IMOKa3aHO Ha pUCyHKe 2.12), coeauHstoe TpyoonpoBox U
U3MEPUTENIFHYI0 KaMepy, OTpe3aTh W COTHYThb, HCIIONB3Yys CHEIHaTN3UPOBAHHBIA HHCTPYMEHT (B
KOMIUIEKT TIOCTaBKU HE BXOJUT);

— OCYLIECTBUTb NOACOEINHEHNE U3MEPUTENILHON KaMephl IUIOTHOMEpa K TPYOOIIPOBOAY M 3aTSKKY
BCEX Pe3b0OBBIX COETUHEHUH;

— YCTaHOBUTH MPE0Opa30BaTEINhb IaBICHUS U MPE0Opa30BaTelb TEMIIEPATYPHI C THITB301;

— OTKPBITh 33JBW)KKH W HAIMOJHHUTH M3MEPUTEIBHBIA YJ4acTOK TPyOONpOBOIA Ta30M, OTKPHITH
BEHTUJIb MPOOOOTOOPHBIN, pYUYKy IIapOBOTO TPEXXOJOBOTO KpaHa IMEPEeBECTH B IOJIOKEHHUE,
o0ecrieynBarolee BO3BpAT ra3a u3 U3MEpUTENILHON KaMephl B TPyOOIIPOBO/I;

— OOMBUTUTH pa3beMHBIE COSNMHEHHS U IITYIIEpa MBUILHBIM pacTBOpOM. B cirydae oOHapyxeHUs
HE TePMETUYHOCTH BBITIOJTHUTH TIOBTOPHYIO 3aTSDKKY pe3b0OBBIX COCTMHEHUH;

— HAHEeCTH 3alllUTHOE IOKPHITHE Ha TMOBPEXKIECHHBIE MECTa JIAKOKPACOYHOTO TMOKPBITUS BO
n30eKaHue NOsBICHUS KOPPO3HH;

— YCTaHOBUTh TOJYKOKYXM IUIOTHOMEpa C YTEIUIUTENIeM Ha W3MEPHUTEIbHBIH yJ4acTOK
TpyOOTIpOBO/IA;

— OIUIOMOMPOBATh MOIYKOXKYXH IIIOTHOMepa (pucyHok /1.3).
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1 — gvruuciumenvHovlli MOOYIL NIOMHOMEPA, 2 — UBMEPUMENbHBLU MOOY b,
3 — uzmepumenvhas kamepa, 4 — eHmuib nNPOOOOMOOPHULILL, 5 — MPexxo0080ll WAPOBLL KPAH,
6 — nonyxoacyxu, 7 — wmyyepa nepexooHvle
Pucynok 2.12 — Bun cnepeau u BUI CBEpXy ycTaHoBieHHOTO miiotHoMepa UDM-B na tpybonposon

C KOMIUIEKTOM MOHTaXKHBIX YacTei

2.5.6.7 [Ipouenypy npuBapKu naTpyoKoB, OMUCAHHBIX B 1.2.5.6.7 peKOMEHAYETCSl OCYILIECTBIISTH B
3aBOJICKUX YCIIOBUSIX MPEANPUATUS-U3TOTOBUTENS TUIOTHOMEPOB. 3aKa3 IUIOTHOMEpPA B JTAHHOM Ciydae

OyaeT BKIIOYATh MPSMOJIMHEHHBIM y4acTOK TpyOOmpoBoJa C KOMIUIEKTOM MOHTakHbIX uacteil (KMY

yy).

2.5.7 VYcraHoBKka NOTpYKHOTO IUTOTHOMEpA Ha TUHUIO TPyOOTIpoBoa (pe3epByap)

[InotHomep B Momudukamuun UDM-I  ycranaBiuBaeTcs Ha NpPSIMOJMHEHHOM — ydyacTke
TpyOONpoOBOJia, Kak MOKa3aHO Ha pucyHke 2.12. B 3aBUCHMOCTH OT KOMIUIEKTAllMU B 3aKa3e IUIOTHOMEP
UDM-I moxer coaepxkaTb BCTPOECHHBIN mpeoOpa3oBaTeslb TEMIEpaTypbl B KOPIYC HEPBHYHOIO
npeoOpazoBarens, a Takke Mpeodpa3oBareib JaBICHMs, YCTAHOBIEHHBIM HEMOCPEICTBEHHO HA TOM XK€
HPSMOJIMHEHHOM ydacTKe.

B cinyyae oTcyTcTBHS B KOMIUIEKTE IpeoOpa3oBaTesiell Temreparypbl M JaBJIeHUS, MMOKa3aHHs C
JTaHHBIX TPUOOPOB MOTYT TepeAaBaThCs B IDIOTHOMEp Mo IdpoBoMy wuHTepdeiicy RS-485 or
pacxomomepa Turbo Flow UFG. Jlns coBMeCTHOro mpuMEHEHHs MpeoOpa3oBaTelicii IUIOTHOCTH Tasa
Turbo Flow UDM-I ¢ ynbrpasBykoBbiM pacxomomepoMm Turbo Flow UFG (meron «p-mepecueray mo
I'OCT 8.611-2013), muiotnHomep UDM cnenyer ycTaHaBiauBaTh BHM3 IO MOTOKY OT pacxojomepa Ha
npsMOJIHHEHHOM ydacTke «mocie» (Momudukaius [TYYRZ-XXX-XX.XDn) we wMenee 5y ot

pacxogomepa.
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Pucynoxk 2.12 — [TorpyxHoit miotHomep UDM-I (paznenbHoe ucnonHenue, V)

Ha JIMHUU TPYOOIIpoBOAa

25.7.1 OrnuuurenpbHOH OCOOCHHOCTBIO HaHHOW Momupukamuu 1wiotHomepa UDM-I ot
monupukanmn UDM-B  sBnsercss cnoco6 ycranoBku YIIII Ha TpybOompoBox (pesepByap) — C
HENOCPEACTBEHHBIM IOIPYKEHHEM YYBCTBUTEIBHBIX 3JIEMEHTOB B u3Mepsemyro cpeny. Iloakmrouenue
OpPraHU30BaHO C IMOMOIIBIO HAKMJIHOW raiku (maTpyOOK C OTBETHBIM DPE3bOOBBIM COEJMHEHUEM) HIIU
(y1aHIIEBOIO COEAMHEHUS B 3aBUCHMOCTH OT 3aKa3a.

2.5.7.2 Monudukamus UDM-| nuMeeT HECKOJIBKO HCIIOJHEHUH B 3aBUCUMOCTH OT PACIIOJIOKEHHS
Ob ornocurensHo YIIII: paznensnoe (V) unu coBmenienHoe (K). IIpu paznensHoM ucnonnenuu, 9b ¢
MIOMOIIBIO KPOHIIITEHHA MOKET OBITh YCTAHOBJIEH Ha TPYOOIPOBO/J, CTOWKY MJIM MPUKPEIUIEH K CTEHE.

2.5.7.3 Jlna ycraHoBku miotHoMepa UDM-l Ha TpyOompoBox HEOOXOIMMO HCHOIb30BaTh
crenyrommid  KoMIulekT MoHTaxHBIX uacted (KMY UDM-I), mpuBenennpix B Tabmume 2.2. B

3aBUCHMOCTH OT 3aKa3a MepedeHb U KoaudecTBo jaeraineil B KMY Moxer ObITh U3MEHEHO.

Tadamua 2.2 — KoMiuiekT MOHTaXKHBIX yactel miiotHoMepa UDM-I

Ne nos. HaunmeHoBaHue neranei KonmnuecTBo
1 [Tarpy6ox UDM-I 1 .
2* ITarpy6ox UDM-I oTBeTHbIi 1wt
3** ITarpybox P 1 .
4 I"aiika M80 1 .
5 3armymka UDM-I 1 mT.
6 Kirrou UDM-I M80 1 .
[Mpumeuanue: * — st Tpyoonporoaos ot y-80 go dy-200;
** — Ipu 3aKa3e MIOTHOMEPA ¢ MpeoOdpazoBaTesieM IaBICHUs

2.5.7.4 Tlponienypa ycranoBku miotHomepa UDM-I Ha TpyOOmpoBOa COCTOMT M3 CIEAYIOIMINUX
JTAIoB:
— BBINOJIHUTH Pa3METKy ydacTKa TpyOOoIpoBoJa MOA JAETalH, /Uil KOTOPBIX TpeOyeTcsl MmpHuBapKa

(13 Tabmuubl 2.2 no3unuu: 1-3), a TAKIKE 3aYUCTUTh MECTA CBAPKH OT JIAKOKPACOYHBIX ITOKPHITHIA;
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— BBINIOJIHUTH CITYCK JIaBJICHUS Ha ydacTke TpyOompoBosa, rae OyJeT pa3MeleH II0THOMED;

— TIPOCBEPIIUTH OTBEPCTHUS B TPYOOIIPOBOJIE, T€ 3TO HEOOXOAMMO sl TaTpyOKOB (M3 TaOmuIlbl 2.2
nosunuu: 1-3);

— UCHOJIb3ys HAIPABIAIOLIME, BCTaBIEHHBbIE B OTBEPCTHs NAaTpyOKOB M TpyOOIpoBOJa s
[EHTPUPOBAHUS, BBIIIOJHUTH IPUXBATKY MaTPYOKOB CBApPKOIl B HECKOIBKUX MECTaX;

— M3BJICYb HAMPABISAIONINE U OCYIIECTBUTH NMPUBAPKY JETANCH 1O KPYry COINIACHO TPeOOBaHHIM
1.2.5.3. 3a4UCTUTH MECTa OT OPBI3T;

— METOJIOM YIBTPa3BYKOBOM /1€()EKTOCKONMU WJIM PEHTI€HOrpa)uyecKUM METOIOM OCYIIECTBUTh
KOHTPOJIb CBAPHBIX 1IIBOB;

— AJ pa3ieIbHOr0 HCIOJHEHHs NMEePBHMYHOIO Npeodpa3oBaresss IJIOTHOMepPa YCTAaHOBUTH
KPOHILTEHH KPETUICHUs JIEKTPOHHOTO OJIOKa Ha TPYOOIPOBOAC/IITAHTe/CTEHE. YCTaHOBUTH dJIEKTPOHHBIH
0JI0K IJIOTHOMEpA Ha KPOHIUTEIHH U 3aKPENUTh €ro;

— YCTaHOBUTb IE€PBUYHBIA mpeoOpa3oBareib IJIOTHOMEpa B IPUBAapeHHBbIH NaTrpyOOK Ha
TpyOONpPOBO/IE, 3aTAHYTh HAKHIHYIO TAWKY IJIOTHOMEPA KITF0YOM (K3 TaOuIIbl 2.2 no3umus 6);

— YCTaHOBUTH ITPE0Opa30BaTeIhb 1aBICHUS;

— OTKPBITh 33JIBUKKH U HAITOJHUTh U3MEPUTENIbHBIN Y4acTOK TPYOOIIPOBOAA I'a30M;

— OOMBUIUTH pa3beMHBIE COEAMHEHUS U LITYLIEPA MBIIIbHBIM PACTBOPOM;

— HAHECTH 3alIUTHOE IOKPHITHE Ha TIOBPEKICHHBIE MECTa JIAKOKPACOYHOTO TOKPBITUS BO
n30eKXaHNe NOSABIECHUS KOPPO3UH;

— ortoMOupoBarh mwoTHoMep (pucynok /1.1, J1.2).

2.5.7.5 Ilpouenypy npuBapku NarpyOKoB, ONMMCAHHBIX B M1.2.5.7.4 peKOMEHyeTCs OCYIIECTBIATH B
3aBOJICKUX YCIIOBHSIX TPEANPHUITHS-U3TOTOBUTENS IJIOTHOMEPOB. 3aKa3 IUIOTHOMEpa B JAHHOM CiTydae
OyaeT BKIIIOYATh NMPSMOJIMHEHHBIM y4acTOK TpyOONpoBoJa ¢ KOMIUIEKTOM MOHTaKHbIX uactedl (KMY

IIyYy).
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2.6 IoakawuyeHue NI0THOMepa

2.6.1 MOHTaXX COEIUHUTEIBHOTO KaOesss MPOU3BOAUTCS IO "Tpacce", onmpeneaeHHON MTPOEKTHOM
JOKYMEHTAIIMEH, C y4EeTOM IKCIUTyaTallMOHHBIX OTPaHUYEHUH 1.2.2, B CIeyI0lIel MOC/Ie0BaTeIbHOCTH:

— pa3MoTaTh Kabeyb MO BCEH JUIMHE W BTSAHYTHh IIPH TOMOIIH MPUCIIOCOOJICHUS B 3aIUTHYIO
ro)pupoBaHHYIO TPYOY;

— P WCIOJIB30BAHUH IIOTHOMEpPA COBMECTHO co mkadom ¢ [1K wim ¢ BEIMUCTUTEEHBIM
TEPMHUHAJIOM TMOJKIIOYUTh KaOensi K pachpeleluTeNbHON KOpoOKe B COOTBETCTBUU CO CXEMaMHU Ha
pucynke B.3 B npuiioxxenuu B.

— 3aBecTd MpoBoJ udepe3 kabenpHBIM BBOJ B mkad ¢ [IK wmu BT B cooTBeTcTBHE CO
cXeMaMHu Ha pucyHkax B.4 — B.7,

— MOATOTOBUTh AKPAHHUPYIOIIYIO OIUIETKY CUTHAJIBHOTO Kalenst myTeM oOpe3aHus ee co
CTOPOHBI 0JIOKa MJIOTHOMEpPA BMECTE C M30JIUPYIOLIEH HApyKHOM 000I04YKO0M Kabes, mocie Yero MecTo

Cpc3a 3an30JIMPOBaTh.

- co croponsl HIIIK npunasTe 5KpaHUPYIOIIYIO OILIETKY Y OCHOBAaHMS K KOPIyCY pazbeMa
2EDGKBM-5.08-03P-14-00A(H);

2.6.2 TlomkiroueHue IOTHOMEpa K pacxogomepy raza Turbo Flow UFG, paboTaromnux Ha 01HOM
TpyOOompoBoe, HEOOXOAMMO BBITIOIHUTE COINIACHO CXeMe Ha pucyHke B.9.
2.6.3 Ilocne BBIMOMHEHHS BCEX MOHTAXXHBIX padOT MMoJgars MUTAaHUE HA IUIOTHOMEP U POBEPUTH

ero paboToCIoCOOHOCTb.
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2.7 IIyck niioTHoMepa

2.7.1  Tlepen myckoM IJIOTHOMEpPA HEOOXOIUMO:

—U3y4UTh HACTOSIEe PYKOBOJACTBO IO JKCIUIyaTallMM M O3KCIUTyaTallUOHHbIE JOKYMEHTBHl Ha
JIONIOJIHUTEIBHOE 000PY10BaHHE;

— IPOBEPUTH NMPABHJILHOCTH MOHTA)Ka COCTABHBIX YacCTeW IUIOTHOMEPA M COCTMHUTEIBHOTO Kabers;

— IPOBEPUTH NMPABHIILHOCTh MOAKIIOYCHHS JJOMOTHUTEIBHOTO 000PY/I0BaHHMS.

2.7.2  BxiloueHHe TIJIOTHOMEpAa MPOMCXOIUT AaBTOMATHYECKH TIOCIE TMOJAaYyd MHUTAaHUSA OT
BHEIITHETO UCTOYHUKA uTaHus (12-28 B) B 3aBUCHMOCTH OT KOMIUIEKTAIIUH IIOTHOMEDA.

2.7.3  YcTaHOBUTb HACTpauWBaeMble IapaMeTpbl IUIOTHOMEpPA MO BBIOOPY METOIMKH pacyera
IUIOTHOCTH: TPUPOAHBIA Tra3, IOJIb30BaTeibckas OMHApHAs CMECh, M3BECTHBIM cocTaB rasza. llpum
HACTPOWKE M3BECTHOTO COCTaBa Ta3a IUIOTHOMEP paboTaeT B PEKUME BBIUMCIUTENS (PUIUUIECKUX
napamMeTpoB ra3oBoil cmecu. Iloiab3oBarento mpu 3TOM AOCTYIHBI CIEAYIOIINE CTaHIApTU3UPOBAHHbIE

pacuC€THbIC MECTOAUKHU:

—NX19;

— GERG-91

— AGA8-92DC;

— AGAS8-Gross;

— AGAB8-Detail;

— BHUILL CMB;

—T'OCT 30319.2-2015;
—T'OCT 30319.3-2015;
- I'CCC MP 273-2018;
- I'CCC MP 277-2019;
— I'CCC MP 18-05;

— I'CCC MP 229-2014;
— I'CCCI, MP 134-2007.

2.74  YcTaHOBUTH TapaMeTpbl HACTPOEK BBIXOAOB: TOKOBOTO, YaCTOTHOTO (OCYIIECTBISIETCS
BHIOOpP BBIXOAHOH BEIMYMHBI — IUIOTHOCTH B pabOYMX YCIOBUSX WIIM IUIOTHOCTH, TPUBEIEHHOW K
CTaHapTHBIM/HOPMAJIbHBIM YCIIOBUSM).

2.7.5 Tlocine MoOHTaxka M TPOBEPKH PabOTOCIMOCOOHOCTH IUIOTHOMEpPA, CJAelaTh OTMETKY B

pasnene "CseneHus o BBoJE B dkciuTyaranuio™ [lactopra.
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2.8 Paoora ¢ b

2.8.1 Opransl ynpasnenns u JKKU

Jia pabotel ¢ Ob muoTHOMepa MpeqHa3HAueH CIELUaIbHbIE MarHUTHBIA "cTuiyc", KOTOpBII
BXOJUT B KOMIUIEKT M 3aKpEIUIEH Ha IepelHed 4YacTH C NOMOoIIblo Lenouku. IlogHocs crmimyc k
HapUCOBAaHHBIM 3JIEMEHTaM B BHUJE CTPEIOK — KHONKaM (Jajgee IPOCTO KHOIKH), MPOUCXOAUT HX
aKTHBAllUs — Ha)kaTHe, T.0. OCYLIECTBIIAETCS B3auMMOJEHicTBHE Ioiib30Barens ¢ npubopom. HasHauenue
KHONOK (Tabnuua 2.3). B 3aBUCHMOCTH OT peXUMa pabOThl HHANKATOPA HA3HAYCHUE HEKOTOPHIX KHOIOK

HN3MCHACTCA.

BHUMAHME! /151 ONTUMU3ALMU SHEPTONOTPEBJIEHUS B 3ABUCUMOCTHU
OT HACTPOEK MPUBOPA KKM MOKET ABTOMATHYECKH OTKJIIOYATLCSI YEPE3
ONPEJEJEHHOE BPEMSI BE3EMCTBAS M HWYETO HE OTOBPAXKATL. IS
BKJIIOYEHUSI UHIUKATOPA HEOBXOAUMO MNOAHECTHU CTUJIYC K KHOIKE [t ] H
JUIMTEJBLHO VYIEPXKHUBATL B TEYEHME HECKOJBbKMX CEKYHJ JO ErO
BKJIIOUEHUSI. IPY BKJIIOUEHUM UHIUKATOPA TAK)KE BKJIIOUAETCSI OJACBETKA
OKPAHA. BPEMSI PABOTHI MHOJICBETKM MOXET OTJWYATHLCS OT BPEMEHM
CBEUEHMWS UHIUKATOPA U 3AJAETCSI B COOTBETCTBYIOIUX HACTPOMKAX.

Tadauua 2.3 — Haznauenue kHomok Db

O6o3HaueHne
Hasnavenue
KHOIIKH
T BxnroueHne kinaBuaTypsl 1 HHAUKATOPA.
[lepexmtouenune 3xkpaHHbIX Gopm "BBEpX"
! IlepexmtoueHue s3kpaHHbIX (popM "BHU3"
Bxon B nonMeHro
—
BBINOIHUTE MYHKT MEHIO
CMmeHa eMHULL U3MEpeHUs (U1l TaBJICHUS U TEMIIEPATyphl)
H
Bbixon u3 MeHIo (IIpu akTUBHOM MEHIO)

Kontpons paboThl IUIOTHOMEpPA M MPOCMOTP TEKYUIMX 3HAYEHUH H3MEpPSEMbIX IapamMeTpoB

ocymectnisgercs npu nomomu XKKHU. B ocanoBaoM pexxume KKU pasnenen Ha 2 30HBI:

BEPXHSS y3Kasl 4acTb - CTPOKA COCTOSHUS (CONEP)KUT JIaTy, BPeMsl U COCTOSIHHE OCHOBHBIX Y3JIOB
IUIOTHOMEPA);
—  KOHTpPOJINPYEMBIN TEKYIIUI ITapamMeTp.
Ha3naueHne CMMBOJIOB B CTPOKE COCTOSHUS:
— "E" - oTCcyTCTBUE CBS3H C INIOTHOMEPOM;
— "T" - BKIIFOYUEH MOCT C TIEPBUYHBIM. ITpeoOpa3zoBaTesieM;

— - nmeetca HC
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— "*" - mpubop ocHalieH MOysIeM OJI0TY3 (B JAHHBI MOMEHT BBIKJIIOUEH);

— "B" - O110TYy3 BKJIIOYEH;

—  "M" - npubop ocuamier GSM-MoneMoM (B TaHHBI MOMEHT BBIKJIIOUEH);
—  Yi... -ypoBeHb cBs3M MozeMa (MOJEM BHIKIIOYEH IPH OTCYTCTBHHU TOM MKOHKH);
—  "F" - ommmbka monmema;

—  "N" - nouck cetn GSM;

— "§" - SIM kapra He ycraHoBieHa i ommOka SIM kapThr,

— "P" - SIM xaprta tpeOyeT BBoaa PIN xoxa;

— "D" - mocnemuuii ceaHc CBS3W 3aKOHYCH YCIIEIIHO, BCE JaHHBIC IEPEIaHbl;
— "0" - HacTpolika MoIeMa;

—  "1" - aktuBanusa GPRS;

—  "2" - nogxmrouenue no GPRS;

— "3" - moakiIrOYeHHE K CepBEPY YCHEIIHO;

— "4" - HacTpoiika pexxruma nprueMa BXOISAIIUX COSTUHEHUN

— "B" - oxxupgaHue BXOIAIINX COEANHEHU,

— "6" - aKTUBHO BXOJAIIEE COCAUHEHUE;

— "7" - ycranoBka ucxoasuero CSD coenunenus;

— "8" - ucxomsamee CSD coenuHeHNE YCTAHOBJICHO YCIICIITHO;

@ - paboTa OT BCTPOCHHOU OaTtapeu, 0TOOPaKAET MPOIICHT OCTABIICHCS EMKOCTH;

. E - HAJIMYUEC BHCIIHETO ITUTAaHUS,

2.8.2 TIpocMOTp TEKyNIUX IMapaMeTPOB

[Tocne BKIIOYEHHUS M CAMOAMATHOCTUKU MHJWKATOP MEPEXOIUT B PEKUM OTOOpaKEHUS TEKYIIUX
apaMeTpoB — OCHOBHOM pPEXHUM, IPU KOTOPOM OTOOPa)Karo0TCs HAMMEHOBAaHUE U YCIOBHOE 0003HAYEHUE
napameTpa, eIUHHIIBI H3MEPEHHs U ero 3HaueHue. Hakatwe Ha kHOmku [1] u [|] ¢ momoIpo cTuityca
MO3BOJISIET TMPOJIUCTHIBATh 3KPaHbl C TEKYUIMMHU MapaMmMeTpaMH IO KPYry, COXPaHss HHAMKAIUIO J0
ouepenHoro Haxarus. [lociie BKIItOUeHHsI MUTaHUS BCET/Ia HAUUHAETCS C IEPBOTO.

KomnuectBo m cocraB oToOpakaeMbIX MapaMeTpPOB MOXKET OTJIMYAThCS B 3aBUCUMOCTH OT
WCITOJTHEHMSI, KOMIUIEKTAIIMM ¥ HACTPOEK TuIoTHOMepa. Hirke mpuBeneH MOTHBIA MepeueHb BO3MOMXHBIX
SKpPaHOB:

— temneparypa raza (T), °C;
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20316 11:11 »M O

T.®

L

TeMnepaTyra ra3ad

aryparasa (T), K

27.09.16 11:13 *M ©

29659

TemnepaTyra rasa

ocommornoe (P,), klla;

{0916 11:12 ~M &

Pa6ce. klla

100.235

NabaeHHE A6COAKNTHOE

BieHue abcomotHoe (Pa), MIla;

0916 11:13 =M ©
Pasc. Hlla

0.100

NabaeHHE A6COAKNTHOE
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Turbo Flow UDM PyKOBOACTBO 110 DKCILIYATALIMH

- nasienne uzberrounoe (Py), xIla;

20916 11:19 ~M &

PHza6. klla

1.08/

NabaeHHE H36LITOYHOE

— kodpunment cxumaemoctu (Kex);

20916 11:19 ~M &

RCH.

1000123

RoO3@®. CHHMAEMOCTH

— IJIOTHOCTB Ia3a MPHU CTAHAAPTHBIX yCIoBUsAX (P c.y.), Kr/m>;

05.09.18 16:99E~M &

P C.M.. KrfM?

0.53906

[lnoTHOCTHL rasa. c.u.

— IJIOTHOCTH I'a3a HPHU TEKYIIUX YCIOBHSAX (P TeK.), KI/M°,

15.03.18 16:95E*H &

P TEK.. KrfM?

2{ 86331

Texyn ad NAOTHOCTh
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PyKOBOICTBO IO KCILIVATAIINHA

Turbo Flow UDM

cKkopocTh MOTOKA (Vior), M/C;

2{.09.1611:1b ~M &

VYnot. M/C

0.15

CKOPOCTL NOTOKA

CKOpOCTH 3BYKa (V3z), M/C;

L0916 11:1F =M ©
V3l nic

30230

CkoprocTb 2Buka

nemratHeie cutyainuu (Kog HC);

20916 11:17 M &

HC
00000000

HewTaTHbIE CHTYAUHH

(naru coOBITHI U TPEBOT;

2{.09.1611:18 ~M &

CoGLITHA

PAarv co6biTHH
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

- Bpems pabotsl (tpad), A U4:MM:CC (rne A1 — xonmmuecTBo aneit, Y4 — xomu4ecTBO

yacoB, MM — konndecTBo MUHYT, CC — KOJIMUECTBO CEKYHN);

(0316 11:18 M ©
tpae. AAA HHMMCC

10 13-36:4

BeeMa paGoThl

- BpeMms mipoctos (tmop), A YU:MM:CC (rne A/ — xonuvectBo aueit, Y4 — komudecTBO

yacoB, MM — konudectBo MUHYT, CC — KOJIMYECTBO CEKYHI);

270316 11:18 M @
tnp, 444 Y4MM:CC

b 22:05:29

BreMa nerocToq

— HanpspbKeHue nutanue kourposuiepa (Unut B;
3

2{.09.16 1122 M &

UnuTt. B

3,903

HanpameHHe NHTAHKHA

— pacyeTHBIN OCTATOK EMKOCTH BCTPOEHHOM Oatapeu, %o;

16.09.1808:39 M o

Coear. #

1000

OCTaToK EMK. 6aTareH
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PyKOBOICTBO IO KCILIVATAIINHA

Turbo Flow UDM

t cBazu

20109716 10:3

llataf/Brera coed.

/

CereBoit anpec MODBUS,;

Hapec MODBUS

Cetebon adpec

16.09.18 08498 M o

]

Ckopoctb paboTsl ocHOBHOTO nIopTa RS485;

16.03.18 08:59E* M _&
RS485 #1 BAUD

115200

CroprocTe nopTa RS485

narta/BpeMsi OCIIEAHEr0 YCIEIIHOTO COSAUNHEHHUS C CEpBEPOM CBsI3M (tCBsI3M);

2{.09.16 11:22 M &
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

2.8.3 T'nmaBHOE MEHIO

I maBHOE MEHIO COCTOUT W3 ILECTHU ITYHKTOB (B 3aBUCUMOCTHU OT KOH(I)I/Il"ypaHI/II/I IIOTHOMEPA
KOJIMYCCTBO ITYHKTOB MCHIO MOXKCT 6I->ITB MCHBI_HC):

- NHOOPMAINS;

- BJIIOTY3;

- MOJIEM;

~  SIBBIK;

- PA3BEPHYTB DKPAH;

- MOJIEJID.

Jly1g BXOz1a B MEHIO HE00X0JUMO Ha)aTh KHOIIKY '«—".

 HMEHW |
HHPOPHAUKA
biTHTH3
|1FHE

A3blk

B camoii BepxHell cTpoke 0oTOOpa)kaeTcsi Ha3BaHWE MEHIO (Ul IIaBHOI'O MEHIO — 3TO HPOCTO
"MEHIO"). BbiOupaemblii MyHKT MEHIO MOMEYeH WHBepcHOW cTpokoi. C momomibto kHomok "f1" "|"
OCYIIECTBIIIETCS NMEpEMEIICHNE 110 MMyHKTaM MeHI0. [[71s1 BXo/1a B MOAMEHIO UJIM TOATBEPKIEHUE BHIOOpa
napaMerpa HeoOXoIuMo Haxarb KHONKY "—". J[is BbIX0o/la U3 MEHIO HEOOXOIMMO Ha)XkaTh KHONKY "«".
Ecin B TedeHHE HEKOTOPOTO BPEMEHM HE Ha)KMBaTh KHONKH, TO JKKI aBTOMarndyecku BEpHETCS B PEKUM
0TOOpaXKeHHUsl TapaMeTPOB.

OnHOBpPEMEHHO Ha PKpaHe OTOOpPaKaeTCsi MAaKCUMYM YEThIPE CTPOKH, OCTajbHbIE ITYHKTHI OyIyT
HOSBIIATHCS IO MEPE NMPOJBUKEHUS [10 MEHIO.

IlognepxxuBaercs naBa s3blka uHTepdeiica (pycckuit M aHmmiickuif). [lng cMmeHbl s3bIKa

HEOOX0IMMO BbIOPATh MyHKT "SI3bIK" ¥ B MOSIBUBILEMCSI CITUCKE BBIOPATh TPeOyEeMBIi.

A3blk
A

FPICCKHE
ENGLISH
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

284 "MHOOMALUA"
[Tynktr "MHOOPMALUA" no3BosnsieT nmpocMoTpeTs nHpopmanuio o [10 mimorHoMepa:
WnenTudukaoHHble JaHHbIE JOJKHBI COOTBETCTBOBATh JaHHBIM COOTBETCTBYIOLIETO pa3jelia

OT.

2.8.5 "BJIOTY3"

2.8.5.1 O0mue cBenenns

[TnotHomep ocHameHn OecnpoBonubiM uHTepheiicom BLUETOOTH v.2.0 (manee 6mroTy3) mis
cs3u ¢ [1K. B mensx ontuMusanuu 3HEPronoTpeOIeHHs, a TaKKe B 3aBUCUMOCTH OT HACTPOEK mpubopa
MOIYyNb OJIIOTY3 MOXKET ObITh J1I000 BKJIIOUEH Bceraa JH0O0 BBIKIIOYEH. BKIIOYEHHOE COCTOSIHHE
unpuiupyercs Ha XKW B cTpoke cocrostHust cumBosiom "B", a BwIKiIrOueHHOE cuMBosioM "*". Jlms
yIpaBIEHUS COCTOSTHUEM MOJYIsl ONIOTY3 peaHa3HaueH nyHKT MeHio "BJIIOTY3".

BHUMAHHUE: B LHEJISIX BE3OITACHOCTHU MOAVYJIb BJIIOTY3 PABOTAET TOJIBKO
B PEXKUME UTEHHUS JAHHBIX U3 IIJIOTHOMEPA U HE UMEET ®YHKIUU 3AIIUCH,
T.E. C ETO IIOMOLBIO HEBO3MO’KHA 3AIINCH U MOAU®UKAIINA KAKUX Bbl TO
HU BbIJIO HACTPOEUYHBIX TAPAMETPOB B TAMSTHU IIVIOTHOMEPA.

O CIHEINUAJBHOMY 3AKA3Y IVIOTHOMEP MOXET HNOCTABJIATBCA CO
CIHEOUAJIBHBIM MOAVYJIEM BJIIOTY3, PABOTAIOLIIUM HA 3AIIUCD.

2.8.5.2 Ynpasnenue BJIKOTY3 B mnotHOMepe

Ecin monyns OmioTy3 He BKJIIOYEH IMOCTOSIHHO B HACTPOMKAaX IUIOTHOMEpPAa, TO €ro MOXKHO
BKIIIOYUTH TOJILKO Ha TIEPUOJl CeaHca CBSI3U (IJIs1 YCTAHOBIICHUS TOAKIIOYEHUS naeTcs 5 MuHyT). s
3TOr0 He0OXonuMo BbIOpaTh MyHKT nmoameHo "BKIJIFOUYUTH HA 5 MUH", mocne yero Mo>xHO HauWHaTh

cKaHupoBaHue 0moTy3 okpyxeHus Ha [1K kak Oyzer onncano HUXe.

{_ﬂ 1TY3
rI |
HHOOPMALIA

HpI/I AKTUBAIIUA JAHHOT'O ITYHKTA Ha 9KPAHC BHIBOAUTCA COO6IJ.I€HI/I€ O BKIIIOYCHHUH 6HIOTy3.

_____bilHIT43

BRAH4EHHE...
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Turbo Flow UDM PyKOBOACTBO 110 DKCILIYATALIMH

Ecnu B TeueHne 5 MUH CBsI3b yCTaHOBJIEHA HE OyJET, TO OJIFOTY3 OTKJIIOYUTCS aBTOMAaTHUYeCKu. J{iist
MOBTOPHOT'O MOJKIIIOUEHHUS HEOOX0AUMO OyeT OBTOPHUTH MPOLEAYPY BKIIOUCHHUS.

Ilocne ycraHOBIEHMSI COEAMHEHUS MOJYIb OJIIOTY3 HE OTKJIIOYAETCsl B TEYEHUE BCEro ceaHca
cBa3u. [Ipu paspeiBe COCIMHEHHUSA MOZAYIb OTKIFOYMTCS aBTOMATHYECKU 4Yepe3 JBE MHUHYTHI, €CIIM HE
IIPOBECTHU IIOBTOPHOE ITOAKIIOUYECHHUE.

Ecnu Heo0X0aMMO BBIKITIOUUTH MOIYIB OJIFOTY3 IOCPOYHO, TO HEOOXOAUMO BHIOpATh IMMYHKT MEHIO

"BBIKJIFOYUTDH".
______bHTi3

BhIKAHHTh
HHDOPMAUHA

[Ipu akTHBaLMK JAHHOTO MYHKTA HAa 3KpaHEe BBIBOAUTCS COOOIIEHHUE O BBIKJIIOUEHUH OJIOTY3.

______billT43
BblKTH4EHHE...

Ecmu mumoTHOMEp HACTpOEGH Tak, 4TO MOIYIb OMIOTY3 OymeT paboTarh MOCTOSHHO, TO TOCHE
BBIKJTFOUEHUST MOJYITh OJTFOTY3 Cpa3y BKIFOUUTHCS 3aHOBO aBTOMATHUECKH.
[Mynktr nonmento "MHOOPMAILIWA" nmo3BoisieT mMpOCMOTPETh UMsT OJIFOTY3, HEOOXOAUMOE ISt

CBS3H U KPATKYIO I/IHq)OpMaLII/IIO 0 MOAYJIC B EJIAX NUArHOCTUKHU

- bWTY3 |
THR: HC-05
Hra: HEW
COCTOAHHE: BblKi1
DuwHGKH: 0

2.8.5.3 Hacrpoiika kommnbroTepa npu padboTte ¢ MmI0THOMEPOM depe3 OIroTy3

st paboThl ¢ TUIOTHOMEPOM MO KaHaimy OMoTy3 ucrnonb3dyeMbiii [IK nomkeH ObITH OcHaIeH
YCTPOWCTBOM CBsI3UM OJOTY3 (OYEHb YacTO B HOYTOYKax OH BCTPOCHHBIA, a Mg HacTONbHBIX [IK
HEOOXO0IMMO TMpHOOpeTaTh OTAEIbHO). IIpOKOHCYNBTHPYHTECh CO CHEIHMATUCTOM WM OOpaTHTECh K
nponasny Bamero IIK, ecan Bwl He yBepensl, uro Bam IIK oOGopyroBan MomyneMm ONIOTY3 M Bce
HEOOXOMMBIE JIsl €T0 paboTHI ApaiiBepa YCTaHOBJICHHI.

HepBBIM JCJIOM I10CJIC BKJIFOYCHUA MOIYIIA 6J'IIOTy3 B INIOTHOMECPEC HCO6XO)II/IMO BBITIOJTHUTB ITOHNCK
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

ycrpoiictBa 6mioty3 B I1IK 1 1o6aButh ero B cucremy. Jjist 3TOro mENKHYTh IPaBOM KHOMKOM MBIIIU Ha
3Ha4oK "OmoTy3" B Tpee (mpaBblil HUKHUMA Yol skpaHa) (pucyHok 2.13). Ecnu 3Hauka O6110Ty3 HE BUAHO,
TO BO3MOXKHO OH CKPBIT U €r0 HYXKHO 0TOOpa3uTh (AJIs 3TOr0 HMIETKHYTh JIEBOH KHOMKOW MBIIIN MO 3HAYKY
"BBepx" B Tpee IS MOKa3a CKPHITHIX HKOHOK).

JoBasnTe ycTpoicTED

PaspelunTs NoAKAKIMEHWE YCTRORCTES

Mokasare ycrpoicrea Bluetooth

OTnpaenTe dain

MpuHaTs ¢aiin
MpucoeanHUTeCA K nudHoA ceTn (PAN)
OTKpEITE NapaMeTpEl

¥panuTe 3HaYOK

21.09.2018

Pucynok 2.13 — Hactpoiika 6mtoTy3

Hainee BbiOparh NyHKT "Jl06aBUTH yCTPONUCTBO" B MEHIO, IOSABUTCSI OKHO ITIOMCKA YCTPOUCTB.

=)

-

\& _° [Jo6aeneHne ycTpoiicTea

BoibepwuTe ycTpoiicTeo Ana aobasneHns K KOMNboTepy

Windows npogomknT NoMck HOBBIX YCTPOCTE M 0TOBPA3NT 1X B 3TOM OKHE.

. [TV] UE50J6240 . SPI-GRAND-IMK
| Bluetooth Blue

JkpaH

COMP001020

Bluetooth
R Hoythyx

.‘h.

Bluetooth

Opyroe

Uro aenare,_ecnu Windows He vaanocs 06HapyXKUTE VCTPOWCTEO?

OrmeHa

Pucynok 2.14 — Jlo6aBieHue ycTpoiicta

Jloxnurech, OKa KOMITBIOTEP OTOOpPa3UT MOIYNb OJIOTY3 IJIOTHOMEpa (OOBIYHO OH MMEET BUJ
UDM_nnnn, rae NNN — 3To 3aBOACKON HOMep MprOopa) U BHIOEPHUTE €ro JIEBOW KHOIMKOW MBIIIKH, TOCIEe

4yero HeoOXouMO Haxarh KHonKy "Jlanee".

B cunenyromem oxue (PucyHok 2.75) BbIOpaTh BapHaHT MOJKJIIOYCHUS dYepe3 BBOA KOja

o0Opa3oBaHus apsl U HAXKaTh KHOTIKY "Jlanee".
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- ~

@ f [Aobaenenne yctpoiictea

BbibepuTe BapMaHT NOAKNOUEHUA

= Cospats koA 0BpasosaHWa napsl 3
YeTpoicTeo OCHALLEHD KNABMATY PO,

< Beeawute koA obpasosaHmna napsl
yCTponCcTBa
Koa ocbpazoBaHna napel NOCTABNAETCA BMECTE C
)"C'IpClﬁCTEOM.
Koa MOXHO HaTH Ha yCTPOCTEE AN B
COOTBETCTEYIOLLIEM PYKOBOACTBE.

UDM_0817000072

< CeasbiBaHue be3 koaa
ANA yCTPOMCTE 3TOrO TMNA, HANPUMED, MbILLK, HE
Tpebyerca Hanuune GE3oNacHOro NOAKMFOHEHNA,

Kak coofLuyuTte o TOM, UTO YCTPOMCTED UMEET Ko oBpazoeanua napei?

Nanee OTmena

Pucynoxk 2.75 — Boi6op pexuma CBSI3bIBAHUS

Ha panpneiimmii 3anpoc (PucyHok 2.16) BBecTM NHMH KON, YCT@HOBJICHHBI B HACTpOMKax
wiotHoMmepa ("1234" o ymon4aHui0) ¥ HaXxkaTh KHOMKY "Jlanee".

[ =)

@ _'° [oBaenerune ycrpoiicTea

BeeauTe KOA ANA NOAKNOUEHWNA K YCTPONCTBY

3T0 NO3ECAMT NPOBEPUTE NPaBMNEHOCTE NoaGopa ycTpoiicTea ana
NOAKNIOYEHNA. =

Koa Hanncan nubo Ha camom ycTporicTee, nmBo HaXOAUTCA B |
CONPOBOAUTENLHON AOKYMEHTALMM,

UDM _0817000072

Uro genate, ecnu He Halged kod 06pa3oeanuns Napel yCrporncreal

Pucynok 2.16 — BBoj nuH koza

Jlo’KaaThCsl OKOHYAHUSI POLIeAyphl oKtodeHus (Pucyrnok 2.17).
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- S

&) [ Do6asnenne ycrporictea

370 YCTPOWCTBO yCnewHo AobasaeHo Ha KOMNbOTEP

Brinonuaerca nonck npaﬁsepou W npu HEDGXO,QIII.IDCTH EbINCAHWAT UX
YCTaHOBKY. HEDGXOJJ,MMD ACHAATECA 3AEEPLUEHHA 3TOMO NPpoUECca, o
npekae 4em ycrpoiicteo Gyaer rotoeo k pabore.

YroGel NPOEEPWTE, NPAEMALHO /W YCTAHOBMNOCh 3TO YCTPORCTED,
NpoBepeTe, 0TOBPaXAETCA MW OHO B pasaene Y cIpoiicTea u

NpUHTEDSI. UDM_0817000072

Pucynok 2.17 — YerpoiicTBo ycnenHo 106aBaeHo

Ilocne nanHOM mnpouexypsl B cucreMe nosBuTcs BupTyanbHbli COM mopt, yepe3 KOTOpBIi
MOYKHO OyZIET CBSI3bIBATHCS C IUIOTHOMEPOM, TakK ke Kak yepe3 RS-485 xouseptep.

Ipumeuyanue - [Ipy mocnenyroOmMuUX MOAKIIOYCHUAX MPOIEIypa OOHAPYKEHHSI OOBIYHO HE HY)KHA,
TaK KakK OIEpallOHHAsl CHCTEMA COXPAHSET BCE MOIKIIOUEHHBIC YCTPOMCTBA B ITAMSATH KOMITBIOTEPA.

Jns  nanpHeimeir paboTbl HeoOXoauMo ompenenuts uMsa BupryanbHoro COM-moptr ans
OpraHu3aiuu cBsi3u. JJis 3TOro MIeNKHYTh MpaBoi KHONKOW 10 3Ha4Ky OJIOTY3 B Tpee U BHIOpaTh MYHKT
mento "Tlokasath ycrpoiicta Bluetooth". TlosiBuTcst okHO ¢ moctynHbiME yeTpoiicTBamu (Pucynok 2.18).

f E=SE™)

s !r.';s « Ycrp... » Ycrpoicrt... > [ +y [ rouck: Yempotemsa u npurmeps pe

[obaenenue ycrporicrea YcraHoeka npuHTepa Yaanute ycTpoiicteo I 4 ©

4 Ycrponcrsa (1)

UDM_0817000072

- UDM_0817000072
J Kareropus: Apyroe

Pucynox 2.18 — [TonkimoueHHBIE YCTPOHCTBA

BrInomHUTE ABOWHOM IIETYOK MBIIIM HA TpeOyeMOM YCTpOHCTBO. B mosiBHBIIEMCS OKHE BHIOpATh
BKiIanky "Cioyx0s1". B ctpoke "TlocnenoBarenpusiil mopt SPP" 6ynet orobpaxkarscs Homep COM-nopra,

KoTOpbIi HeoOxonumo BbiOpath B [10 "APM "UFG View" (Pucynok 2.19).
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' Y
1 Csoiicrea: UDM_0817000072 [

Obuwwme ] OGopynosarme | Cnyx6oi | Bluetooth

cnyx6el. YcTaHosuTe gnaxox ana soifopa

8 370 yetpoiicTso Bluetooth npenocTasnserT cneayowme
COOTBETCTBYHOWEN CNyXObl.

Cnyx6o1 Bluetooth

V| MNocnenosaTensHsit nopT (SPP) “Dev B”

Pucynok 2.19 — COM moprt 6110Ty3 YCTpOHCTBA

2.8.6 "Moxem"
[TnoTHOMEpP MOXKET TOCTaBIATHCS cO BeTpoeHHBIM GSM-monemom (nanee — momem) B Db, Jlns
JMarHOCTUKU W TPOBEPKH COCTOSIHUS MOJAEMa INpeaHa3HaueH MyHKT MeHro "Monem". Eciu mozem B

KOMILJIICKT ITIOCTaBKH HEC BXOAMT, TO JAHHBIA IMTYHKT MCHIO HCAOCTYIICH.

BHUMAHME! BCTPOEHHBIM B 35 MOJIEM HE MOXET BbITh YCTAHOBJIEH B
IIVIOTHOMEP UCHIOJIHEHUA CI1TP U C2TP C IMTAHUEM OT LIIIK WX BT, TAK B
IIINK U BT YCTAHOBJIEH BAPBEP UCKPO3AIIUTHI, KOTOPbIA OI'PAHUYUBAET
SHEPI'MIO IIMTAHUSA IIVIOTHOMEPA HA YPOBHE, HEJOCTATOYHOM /IS PABOTbBI
GSM-MOJIEMA. HHPEAITOYUTAEMOE HNCITOJBb30BAHUE MOJAEMA JJIA
HCIOJHEHUSI CO BCTPOEHHOM BATAPEEN WJIHN ITPH HAJIMYUUA OTIAEJIBHOTO
BJIOKA IIMTAHUA (MOINMHOCTBIO HE MEHEE 30 BT).

s ynobcTBa M ONTUMU3ALIMN 3HEPTONOTPEOICHNS MOJIEM TOAIEPKUBAET HECKOJIBKO pacIUCaHHUM
BBIXO/IOB Ha CBs3b (Mcxomsmue W Bxomsmme mo kaHary CSD wmmu GPRS, camblii 5KOHOMHYHBIH — 3TO
ucxoasauee GPRS coenunenue). Pacnucanue paboTel MosieMa, B T.4. IOCTOSHHO BKJIFOYEHHOE COCTOSTHUE
¥ HACTPOWKHU MOJKIIOYeHHs HacTpauBaercsi mocpeacteoM 10 "UFG Viewer" gepes 1K kak omrcaHo B
n.Onmoka! McToUyHHK CCLIJIKHM He Hal/IeH..

[Toamenro "MOJIEM" coaepKUT 4eThIpe MyHKTA:

MOAEH
HC# COEAHHEHHE GPRS|
HEH EI]E.IIHHEHHE L5D
Br0A. COEAHHEHHE
HHPOPHAUKA

[Mynkr "MCX COEJAVMHEHHE GPRS" mnpeana3HaueHO M8 TPOBEPKH COCIMHEHHS WU
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

JIOCPOYHOMY BBIXOy Ha CBA3b BHe pacnucanusi no kanany GPRS. Jlannas QyHKIHS B OCHOBHOM
UCTIONIBb3YETCs ISl MPOBEPKU (PYHKITMOHUPOBAHHS MOJIEMa TP MMYCKO-HAJIAAOUHBIX paboTax MIIOTHOMEDA.
IIpy akTMBaLMM NAQHHOTO ITyHKTa MEHIO IIPOMCXOIOUT IOAKIIOYEHHE K YIAJICHHOMY CEpBEpY U

nepegaya MUHUMalIbHOM nH(opMaluu o mpudope.

MOAEH

COEAHHEHHE...

O xome MOAKIIIOUEHHUs MOYKHO CYAMTH 10 MHAMKATOPaM B CTPOKE COCTOSHUS B OCHOBHOM DPEKUME
KKU. Munukanusa cumBona "D" o3HauaeT ycrenHoe NpoxXoXk/IeHNE BCEX ITAOB CEaHCa CBSI3U, BKIIIOYAs
MOJTyYEHUE TMOJIOKUTEIBHOTO OTBETa OT yaalieHHoro cepsepa. [lomHas pacmmdpoBka (aaroB nmpuBeaeHa
B 11.0.

[Tynkt "UCX COEJUHEHUNE CSD" npenna3nadyeHn ajs MpOBEPKH MojJeMa MO KaHally mepeaadu
nauabeix CSD. Bee melicTBHS BBITIOMHSIOTCS aHAJIOTHYHO MPEABLIYIIEMY ITYHKTY.

[Tynxkr "BXOJ. COEAMHEHUE" npeana3znaden mjis TPOBEPKHM MOJIEMa B pEXUME IpUeMa
Bxoaamux nonkimoueHudt (CSD unmu GPRS). [lpu akTuBanuy AaHHOTO MYHKTa MEHIO HPOUCXOAMT
BKIIIOYCHHE U HACTpOiika MojemMa Ha mnpueM B TeueHHWe 10 MUH, MO HCTEUYEHUH KOTOPOTO MOJAEM

ABTOMAaTHYCCKH BBIKJIIOYACTCA.

BHUMAHMUE! JJIsA PABOTHBI IIVIOTHOMEPA B PEXMME BXOIAHIUX GPRS
COEJMHEHUIN HEOBXOJIMMO IPHU 3AKA3E VYKA3BIBATh 3AKA3 MOJEMA JIJIA
BXOJAIMINX GPRS TOJKJIIOYEHWHA W HAJWYHAE SIM KAPTBI C "BEJBIM"
CTATUYECKUM IP AAPECOM.

[Tynkr "MHOOPMAILIMA" no3BosiseT NpoCMOTPETh KPAaTKyt0 MHPOPMAIIUIO O COCTOSSHUM MOAEMa

COCTOAHHE: Bblkil
SIM: OlHBEA
BepcHa: 0

u SIM kapThl.
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

2.8.7 "PABBEPHYTbH OKPAH"
JlanHasi onuMs NO3BOJSAET pa3BEepHYTh dKpaH Ha 180° myisi BO3MOKHOCTH YCTAaHOBKM IIJIOTHOMEpaA

"BBepXx-HOTamMu'".

2.8.8 "MOIEJIb"
OTO CiyKeOHBId IYHKT MEHIO COIEPKUT HH(GOPMALMIO O BEPCHUHU aNlaparHOro 00ecHeueHHs

IIOTHOMEpa (BepcHs ILIarT U T.I1.).

52 OOO HIIO "TypoyaentHocts — IOH"



PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

2.9 Padora nnorHomepa ¢ ucnoan3osanuem IO "APM "UFG View"

29.1 IlpenoctepexeHus

[Tpu ucnonp3oBaHNK IIOTHOMEpA ¢ Mcnoib3oBaHueM 11K HeoOxoaumo:

— co0IroAaTh MEphl 0€30MaCHOCTH, U3JIOKEHHBIE B 1. 2.1 HacTosmero PO;

— U3YYHTH HacTosmee PO 1 akCIuTyaTaliMOHHBIE JJOKYMEHTBI Ha JIOMOJHUTEIBHOE 000y I0BaHHE,

— IIPOBEPUTH MPABUIHLHOCTH MOHTAXKa COCTABHBIX YaCTEH TUIOTHOMEpA M COSIMHUTEIBHOTO Ka0es;
— IPOBEPHUTH NMPABHIILHOCTD MOAKIIOUCHHS JOMOJHUTEIBHOTO 000pynoBanus (KouBepTepa RS-485);

—n3yunTh PykoBoacTBo oneparopa TYAC.00016-01 34 01.

29.2  Tpeboanus k I1IK

Texnonoruueckoe 110 "APM "UFG View" (nanee TIIO) mpennasHadeHo it KOHTPOJsS paboTHI,
JMAarHOCTUKHU, IPOCMOTPA U HACTPOMKH NapaMeTpoB IUNIOTHOMEPA, KATUOPOBKHU, CYMTHIBAHUS KYPHAIOB U
apXH1BOB, IPOCMOTpPA U M€YaTy Pa3IUYHbIX OTUYETOB C Ucnoiab3oBanueM [1K.

s nogxmrodenus k [1IK HeoOxonuMo ucmonib3oBarh koBepTep curaamoB USB -> RS-485. Taxke
BO3MOYKHO TOJKITIOYCHUE K TUIOTHOMEPY MOCPEICTBOM OeCIpOBOAHBIX WHTEpdeiicoB OmroTy3 mrnbo GSM
cetd (GPRS miu CSD) npu nogkmouennn GSM monema k T1K.

[ToanepxuBaemble onepaliMOHHbIE CUCTEMBI:

—Windows 7, Windows 7 SP1,

—Windows Server 2008 (He moaaepkuBaeTcsi B OCHOBHOM POJIH cepBepa),

— Windows Server 2008 R2 (He moaziep>kuBaeTcsi B OCHOBHOM poJii cepBepa),

—Windows Server 2008 R2 SP1,

—Windows 8, Windows 8.1.

[MonnepxuBaeMble apXUTEKTYphI: X86, X64.

AnmnaparHble TpeOOBaHUS:

— PekoMeHyeMblii MUHMMYM: Ipoueccop ¢ TakToBod wactrorod 1 I'Tn mmm Beime, 1536 Mb
OTIepPaTUBHOW MaMSTH WK OOJIBIIE;

—MunumaneHoe Mecto Ha gucke (kpome Windows 8 u Windows 8.1): x86 — 850 MB,
x64 — 2 I'b;

— MunumanbHoe Mecto Ha aucke (Windows 8 u Windows 8.1): 30 Mb.

Taxxe HEOOXOMUMO YOEIUTHCS, YTO Ha KOMIBIOTEPE YCTAHOBJICH CaMbId TOCIEIHHUMN ITaKeT
0oOHOBIIEHU U BakHbIe HcnipaBieHus Windows. [1pyu HeoOX0qMMOCTH HYKHO BBIITOJTHUTH OOHOBJIEHHE.

TIIO pa6oraer B cpene BoinonaHeHus: "NET Framework" Bepcuu He HIke 4.5 U B ONEPallMOHHBIX
cuctemax "Windows 7 SP1" u HoBee. B omepammonnbix cuctemax Windows 8 u 0Oonee HOBBIX

".NET Framework" 4.5 yxe ycTaHOBJICH.

2.9.3 VYcranoBka

TIIO He cHaGXeHO cHelUaTbHBIM YCTAaHOBIIMKOM. [103TOMy Karajor ¢ HeoOXomuMbIMHU (hailinaMu
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HEOOXOJMMO CKOMUPOBaTh B ynoOHOe MecTo (Mou mokymeHThI, nuck C: U T. I1.), CO3/1aTh APIIBIK 3aITycKa
Ha paboueM CToJle C MOMOUIBI0 CTaHAAPTHBIX cpeacTB WIndows (Bbimajaroniee KOHTEKCTHOE MEHIO
nerctBuii ¢ daitmom/OTtnpaButk/Pabounii cto (co3mars sApIbIK)). Spiblk HEOOX0AMMO cO3/1aTh Ha (aiin

I1O "APM "UFG View" (TOT, KOTOPBIii CO 3HAYKOM B BHJIC ILIOTHOMEPA).

2.9.4  OcCHOBHOE MEHIO MPOTPAMMBI
B ciyuae ycnemnoro 3amycka [10 Ha paGouem ctose Oyaer oTroOpaxkeHa OCHOBHAsI SKpaHHas Gopma

(O®) nporpammsl (Pucynok 2.20).

Bepeus U il Viewer v.1.3.106 (Full): BoiumcantensHelid 6aok naotHomep[FW 0.03] = B “

Crpoka meHto nporpammb! Ceasb W HacTpoliku  MpuwGop  MHcTpymentsl  Bua  Cnpaeka

PaGc, MIMa Pu36, MMa T.°C Vas. mc poTa, Ki/m® prex, kifm® KCX HC
0,103242 0,001917 16,70 340,86 1,217309 1,254279 0,9995946 0x0 |
S Napamerpu ] 3EHHCBE6HHHK| |52 Tperas

N BeumcnuTensHeii 6ok nnatHomep

Nanens Texywnx sHavenmin

A

Knonku ewibopa crpanmus!

*3 OTuéTul = Apwam| . Coctaeraza | duarHocTvika

Tun Texywee Ea.
N i Hawmerosatme napaveTpa s | BoeTym i _—

\

CumThisaTs npu eeibope [ | Onpoc 2 cex

B Buimcnurer 1 6ok nnoTHomep| -
& Tekylne SHaueHNs
- OCHOBHEIE NapaMETPs!
OueHka KOMNOHEHTHOTO COCTaBa rasa
NuarHocTuka npuopa
~ [IMarHoCTHKa MOASMa W CBAZN
5- HacTpovin
Osuwme
- Kanane ceazun
HacTpoiika yHNBEpCanbHOro BLXOAA B PEXUME YACTOTHOM
HacTpoitka yHMBEPCANbHOMD BLXOAA B PEXUME YACTOTHOMD
~HacTpoikn ToKoEOro ELIXOAS
HacTpofika yHueepcankHoro ssxona 1
HacTpoitka yHnaepeansHoro Bexona 2
- 38BOACKME NapaMeTpel
En namepenns (aucrnei)
KomMnoHeHTe rasa
=-HacTporiku BunenMTENA
OCHOBHEIE HACTPOMKM PacYETos
HacTpoiiku pac4eTa SMHapHoA creck
~HacTpofika NoNE30BaTENLCKOrD GMHAPHOMD COCTAEA
KannBpoeka cKopoCTH 3ByKa N0 CKOPOCTH NOTOKA
~[MHeapn2aUnA ckopocTH 2eyKa
~TMHEAPHU3ELIMA NIOTHOCTH
HacTpoiiku ananasoHos
~-OTnanka
NakHuie pacxonomepa
Beixoapl Ha ceAsk

- InarHocTrKa v
< >

NaKens cocToRHNA |:> 3arpyena sepena 0.03' gna UDM BP-20 [ESETERpaseT < [ COM3:9600 |

!

Pucynok 2.20 — OCHOBHOE OKHO IIPOTPaMMBI

Ha skpannoit ¢opme umeercs 6 snementoB ympasieHus B Buzae '3AKJIAIOK": "Ilapamerpsr”,
"3amuce mannbix", "Tpenmsr’, "Apxussl’, "CocraB raza", "uarnoctuka". IlepexmtoueHue Mexmy
CTpaHUIIAMU BHITIOJIHSAETCS KaK M3 TAHENH ciieBa (TTaHelb MOXKHO CKPBITH/TIOKA3aTh, MCIIONB3YS MEHIO
"Bun"), Tak ¥ ¢ MOMOIIbIO KHOMOK NEpEeKIIoYeHMs BKIaaoK. Kaxaas cTpaHuIla COAEPKHUT 3IEMEHTHI
yIpaBJIEHUS] B COOTBETCTBUU CO CBOMM Ha3HAUEHHEM.

B HukHel yacTu popMBI paconiokeHa CTpOKa COCTOSIHUSA, KY/1a BBIBOJSTCS TEKCTOBBIE COOOIICHMS,
COCTOSTHUE CBSI3H C YCTPOHCTBOM, aKTHBHOCTh M COCTOSIHUE KaHajIa CBS3H.

B BepxHeili yactu (hopMbI pacrosaratoTcs: OCHOBHOE MEHIO, TaHEeNb TeKYIUX 3HAYSHHH.

OCHOBHOE MEHIO COJEPXKHUT IMOJMEHIO, U3 KOTOPBHIX BBIMOJHSETCS BBI30B PA3IMYHBIX (YHKLIUH
IPOTPaMMBbI U SKPaHHBIX (HopM.

[Tanens TeKymMX 3HAYEHWH TIpelHA3HAYeHA Ui OTOOpaKEHHWS 3HAY€HUH HEMOCTOSHHBIX

apaMeTpoB, NEPUOIUYECKH TMOIy4aeMbIX OT ycrpoiictBa. OOBIUHO TMaHEeNb HWCHONB3yeTCS s
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Turbo Flow UDM

0TOOpaKEHUS COCTOSIHUS YCTPOMCTBA U M3MEPEHHBIX 3HAYCHUH: 1aBIeHUE, TEMIIepaTypa.

OCHOBHOE MEHIO TMPOrPaMMBbl COAEPXKUT IYHKTHI KOMaHJ, KOTOpbIE O0ECHEYMBAIOT JOCTYN K

OCHOBHBIM (bYHKHI/IHM IIporpaMmel U €€ HaCTpOfIKaM. KOMaHI[BI OCHOBHOro MEHIO IIporpaMMbl U HX

KpaTKoe OINMCaHKE NMPUBEICHBI B TabmuIe 2.4.

Taoauuna 2.4 — Kparkoe onvcanie KOMaH{ OCHOBHOTO MEHIO

KoManapl

Ha3zunauenue

= -
CBA3b W HAacTpoOKKK

OAKAHYWMTE NpUGop

Br1zoB DO "[Moakmtounthes K mpubdopy”

) OTKNHUMTH

OTKII0YeHHE KaHalla CB3H C IIJIIOTHOMEPOM

4 W3 paHHbIX TCP/IP

Bezos D@ "llnro3 (TCP) oOMeHa jaHHBIME C
npubopamu", KOTOpast MO3BOJISET OPraHU30BaTh
00OMEH JaHHBIMU MEK/Y MOJKIIOUEHHBIM
IUIOTHOMEPOM U JPYTUMH IIPOrpaMMaMU B OJTHOU
JIOKAJIbHOM CETH

HaCTpDHTb MOLEM

Br13oB D@ HacTpoiiku mojaema

_z.-.-. CMeHWTL NONL30BATENA

Br13oB D@ 7151 BBO/Ia JIOTHHA-TIAPOJIS WIIM BO3BPAT K
IpeJbIIYIIEMY 0JIb30BATEIIO

Iﬁ HacTpoiKy nporpamMmel

Br13oB D@ ymnpasnenus HacTpoiikamu [10

MakCMMansHeIA pasmep okHa

VYBenuuenue pazmepoB ID 10 MaKCUMAITBHOTO
pa3Mepa qucruies

[+ Buixoa

3aBepiieHre paboThl TPOrpPaMMBbI

E'lif,, Mpw6op

$¥ Mapametpol

[lepekntoueHre Ha BKIIAJIKy C TapaMeTpamMu
mioTHOMepa. JlyOoimpyeT KHONKY BhIOOpa BKIIAKH.

6 NHDopmawma

Br13oB D@ BhIMONHSIONIEH 3ampoc M 0TOOpaKeHHE
cBezieHuH o riotHomepe. ITyHKT akTuBeH, eciu
IJIOTHOMED NOJIEPIKUBAET BO3ZMOKHOCTD €10
uaeHTuGuKauy (HauMEHOBaHKE, 3aB. HOMEP, BEPCUS

110)

7  CWHXpPOHW33UWA Yacos

BrizoB D@ "[loacTpoiika 4acoB BeIOMBIX
yCTpOMCTB"

U DopMUpOBaHWe OTUETOB

Br130B crienmansHoi D@ 11 cepur III0OTHOMEDA,
KOTOpPasi CYUTHIBAET HEOOXOJMMbIE JaHHBIE,
(dbopMHUpYET OTYETHI U MO3BOJISET UX HareyaTaTh.
ITyHKT akTHBEH, €CIM IS TNIOTHOMEpPA JaHHOTO
Thmna peannu3zoBada O®d MOCTPOEHUs OTYETOB.

%] basza HacTpoek

BezoB D@ "Otuét no Hactpoiikam npudopa"

CmeHa napons..

Be13oB D@ "Cwmena napoJis 3anucu napameTpos"

[
x MHCTpYMEeHTEI

Pacuér ¢usnueckux cpoiicts [1T°

Bb130B D@ /17151 BBITIOJIHEHUS pACUETOB CBOMCTB
npupoanoro raza (I1I') (ko3 dunment
C)KMMaEeMOCTH, CKOPOCTh 3BYKa)
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KomaHanl

Ha3nauenune

OBMeH DasHBIMK

Be13oB D@, oTobpaxkaromieil moapoOHbIii 0OMeH
JAHHBIMH C TUIOTHOMEPOM

BuixoaHsle ueny UFG BP-20

HacTtpoiika napaMeTpoB 4aCTOTHOTO U TOKOBOTO
BBIX0JIa

OeHosneHKne 10 BE-20

OrnoBereHre 0 JOCTYIMHBIX OOHOBICHHSX TEKYILETO
1O

Jarpyska/coxpaHeHve HacTpoek

CoxpaHeHue TeKyIMX HaCTPOEK IUIOTHOMEpa Ha
cilyyail TMarHOCTUKU WU cO0sl

Bua

[MoKazaTs 3aroN080K C AaHHbIMK

VYnpasieHue 0ToOpaxkxeHneM MMOoTy4YeHHbIX 3HAYCHUI
B BEpXHE 4acTu OCHOBHOI D@

~
\/

ABTOOBHOBNEHWE AaHHLIX B 3arQnosKe r

BxurroueHne/BBIKITIOUSHIE aBTOOIIPOCa U BBHIOOD
MHTEpBaJjia OOHOBIICHUS JAHHBIX

[IpocMoOTp ¥ U3MEHEHHE NTEpHOAa ABTOOOHOBIICHHS
JTAHHBIX B MAHEIU TeKYIIUX 3HAUCHUN

OToBpaxarts 40N, MaHens CNesa

Bxutrouenune/BBIKIIIOYEHHE MEHIO C KHOTIKAMU
OBICTPOrO J0CTYNA

| :;] Cnpaska

PykoBojicTBO oneparopa

Br13oB nporpammel a1 mpocmotpa PDF daiina
"PykoBoacTBO oneparopa”

6 O nporpamme

BbI30B 11am0roBOro 0KHa co CBEJCHUSMH O TIPOrpaMme

McTopmAa M3MeHeHiA

Bb3oB D@, 03BOISIEOIIEH ITPOCMOTPETH MH(POPMALTHEO O
BEPCHSIX U U3MEHEHUSIX B IPOTpaMMe

2.9.5

OkpanHas ¢popma "[logkmountbes k npudopy"

20 npeaHasHau€Ha i1 HOpPOCMOTPA, BBI60pa, ):[O6aBJ'IeHI/I$I, YAAJICHU A 3alucedl M3 CIMCKa

IIJIOTHOMEPA, a4 TAKIKE IJI BbBI3OBA 3@, MO3BOJISIOIIEH BBI6paTB ,ILO6E[BJ'I$I€MOC YCTpOﬁCTBO U HACTPOUTH

MapaMeTpbl CBSI3U C HUM.

O® no3BOJSET MPOCMATPUBATL CIHMCOK MOJAKIIOYEHUHN, J00aBlATh, PEIAKTUPOBaThb MU YAAIATH

CBOMCTBA MJIS MOAKIIOUECHHUS K YCTPOﬁCTBy, d TAaKXXC BbI3bIBATh Q)YHKI_II/II/I JJI HO,ZLKJ'IIOLIGHI/IH/ OTKIOYCHUA

K BLI6paHHOMy YCTPOﬁCTBy C UCITIOJIB30BAHUEM IIaApaMCTPOB NOAKIOUYCHUS U3 BBI6paHHOI7I CTPOKH.

Buenrawuii Bux D@ (Pucynok 2.1).
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Moakntountecs K Npubopy

["] Nokazats rpynnk:

HaumMeHoBaHWe Mpusop/ycTpoRcTED KaHan ceazu Anpec Bepcua MO Mocn. ncnones. 3aBoacKoi HoMep
'Y BeluMCcAMTenbHLIR GNokK BelUMCAMTENLHIA ’ 20220401
ﬁl&nnomomep (COM3:9600) BIOK NNoTHOMED BLLRY L 10:39:24
'f Pacxogomep-cuéTunkraza Pacxogomep-cueTumk 20220324
h &'UFG‘ (BP-20) (COM3:115200)  ra=a 'UFG' (BF-20) COM3115200 1 42830 122219
MzmeputensHeih 6nok UFG MzMepuTensHeIA y 20220124
(COM7-3600) cnok UFG COM7:3600 29 16:14:00
i
€ >
Bug
MogknwunTE Tabnnua Mnutka OoGaeuTs MamMeHuTs Yoanute

Pucynok 2.21 — D® "lloakarouuThes K mpudopy”

OyHKIMU 100aBICHUS U PEAAKTUPOBAHUS CBOMCTB IMOIKIIOUEHHS K YCTPOHCTBaM pea30BaHbI B

OO "JlobaBuTh ycTpoiicTBO", PucyHok 2.22 - mocienoBarelbHBIA KaHA CBsI3W, PucyHOK 2.23 - KaHaT

cBsi3u TCP, Pucynok 2.24 - xanai cBsi3u "MozeM" Ui pa3iMuHbIX KaHAIOB CBS3H.

Ecnu nipu 3akpeitun ¢popmel Haxars "OK" - B kauecTBe KaHaia CBA3M OyleT MCHOIb30BaH KaHa,

COOTBETCTBYIOLLIMK aKTUBHOW cTpaHuue B rpynmne "Kanan cesasu". s pepakTupoBaHHs MapaMeTpoB

CBA3U C YCTPOMCTBOM HCHOJNB3yeTcsi 3Ta xke O, HO C 3a0JOKMPOBAHHBIM CIIMCKOM BBIOOpa THUTIA

YCTpOMCTBA.

M3meHWTb NnapameTpbl CBAZM
HaumenosaHne
7 oK
MpuGop BhiuMcnMTenbHLIR GNOK NNOTHOMED
_fs Mpotokon  Modbus RTU v Appec Ha WuHe 25
ﬁ_ Bepcua KM 0.03 [on. 3apepxka, MC 0

[[] BkniounTe uneTp AnsA xypHana nameHeHwi

Kanan ceazu

n COM-nopt \(_',‘1 TCP/IP E Moaem

Mopt |COM3
Cropocts | 9600
UéTtHocTe Henpoe.

+| [ea cTonoesx Buta

[l Nog6op ckopoctu
RTS DTR

Annap. ynpaen. noToKoM

Pucynok 2.22 — 30 "Jlo6aButs ycrpoiictBo", Bkiaaka "COM-nopt"

00O HIIO "Typoyaentnocts — IOH™

S7



Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

N3meHUTe NapaMeTpel CEBA3M n
HanmeHoeaHWe
W oK
I MpnBop BrIYMCAIMTENbHEIR GNI0K NIOTHOMED
f% Mpotokon  |Modbus RTU v Appec Ha WnHe 2[%
Bepcua KM 0.03 [on. sagepxka, Mc 0

[] BrmounTs dmneTp ana xypHana uameHeHuil

KaHan ceAzn

“ COM-nopt| <& TCP/IP | & Mogem

IP-agpec,nopt 127001502 v

[] Pexum cepeepa
[] Nokaneuas cets (LAN)

Pucynok 2.23 — DO "Jlo6aButh ycrpoiictBo", Bkiaaka "TCP/IP"

MNameHuTs NapaMeTPbl CBASK n
HawmeHoBaHNE
7 oK
MpuBop BblMCIMTENEHLIA 6NOK MNOTHOMED
fﬁ Mporokon | Modbus RTU B 20
Bepcwa KM 0.03 [on. 3agepxka, M =

[] BrniounTe hunsTp ANA XypHana namMeHeHNi

Kanan ceazn

@ comnopr | <& TCPIP &= Mogen

ucx. 3BoHOK | +78632037780 v

Mogem:

HaCTpDHTb Mogem

Pucynoxk 2.84 — D® "Jlo6aBuTh ycTpoicTBO", BKiIaaka "Momem"

O® nobaBineHus yCTpoicTBa MpenHa3HayeHa s BBHIOOpAa THIAa YCTPOMCTBA, a TaKxke s
IPOCMOTpa U U3MEHEHHs MapaMeTpoB CBSA3M C ycTpoilcTBoM. D@ mo3BoJsieT BhIOpaTh THUI yCTpOIlCTBa
(ecnu Obla Haxkata kHomka "J{06aBUTH") U 3a7aTh BEPCUIO KapThl PETHCTPOB, aJpec Ha IIMHE, a TaKxkKe
BbIOpaTh U HACTPOUTH KaHAJI CBSI3U C YCTPOUCTBOM.

HeoGxonuMo oOpamare BHUMaHHWE Ha NPaBUIBHOCTh BBIOOpPa BEpPCHM KapThl PETHCTPOB
IUIOTHOMEpAa W ajpeca Ha MmMHE. Ilpu HEBepHO BBHIOPAHHOM BEPCHM KapThl PETHUCTPOB BO3MOXHBI

HCKaKCHHUS 3HAYCHUHN nmapaME€TpoB U 4YaCThb U3 HUX HC 6y,HCT CUHTBIBATHCs, a TAKKE BO3MOXKHO aBapHﬁHOG
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3aBepiieare paborel I10. 3nauenue "ABromarmuecku" 3toro momst mo3Bosisier TIIO ompenensts
HEOOXOIMMYIO BEPCHUIO CaMOCTOSTENIBHO.

[Tpu HEeBepHO 3a/laHHOM aJipece Ha IIMHE IUIOTHOMepa He OyneT (popMHUpOBaTh OTBETHI Ha 3aMIPOCHI
W Tpu 3anpocax Ha ureHwe AaHHbIX 10 Oymer BeimaBarh pesynbTar "Her orBera". Tekymuii ampec
yCTPOICTBA MOXKHO MPOCMOTPETh Ha MHAMKarope miotHomepa (n. 0 mapamerp "Anpec MODBUS"), no
YMOITYaHHUIO C 3aBO/Ia aJpec IJIOTHOMepa mMmeeT 3HadeHue 2. Takxke HeoOXoAMMO OOpaTHTh BHUMaHHE,
YTO, BBIOpaB 3HAYEHUE ITOTO MOJIS PAaBHBIM HYIIO, MOKHO OOPaTUTHCS K MPUOOPY C JIFOOBIM apecoM, HO

Ha IIMHE OH AOJI?KEH OBITE IIOAKJIIOYCH TOJIBKO OAMH.

2.9.6  Dxpannas ¢opma "llnro3 (TCP) oOmena ganubiMu ¢ ipupOopamu’”

D@ npepHa3zHa4YCHA JUIsl YIPaBIeHHs BCTpoeHHBIM mutro3om Modbus-TCP.

O® 1o3BOJSIET HACTPOUTH KaHAI U BKJIOUHTH/BBIKIIOUUTH IPOrPAMMHBIA MOJYITb, PEaTn3yOIINil
paboty nutro3a Modbus-TCP.

Buemnwuii Bug 9 (Pucynok 2.5).

¥npaenenue cepeepom Modbus-TCP @
Brknwounte WMuTepdeic |Bce WHTEpdeRChl v|
MNopT 5000 =

BrknwuaTe Npu anycke nporpaMMel

Pucynok 2.25 — 50 "[llmo3 TCP"

[Im03 Modbus-TCP mo3Bossier ocyIiecTBIATh 00MeH aaHHbiMH 10 JIBC ¢ MOAKIIOUECHHBIM

YCTPOWCTBOM.

2.9.7  Dxkpannas ¢popma "Hactpoiiku momema"

D@ npenHazHayeHa AJIs MPOCMOTPA U HACTPOMKH MapaMeTPOB CBSA3H € JIOKAIBHBIM MOJEMOM.

D@ 1o3BOJSAET HACTPOUTH KaHAJ CBSA3M U NMPOBEPHUTH CBS3b C JOKAIBHBIM MOJEMOM ITyTEM OIpoca
MOJIeMa ¥ BBIBOJIA CBEICHUH O MOZIeMe, O CUM-KapTe U 00 aKTUBHOM COTe.

Buemnnii Bug 9P (Pucynok 2.26)
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

OBMEH 43HHBIMK € MOAEMOM 33KOHYEH — I [ =R g
[NocnepoeaTeneHEIR NOPT
Mopr  COM4 - ‘ OnpocuTe Mogem ‘
CropocTe 115200 *| YeTHoCTe
AnnapaTHoe YNpaen. NoToKoM Cronoeeix GuT D ‘ 0K ‘
Onpoc mopgema
CeeneHwna o moaeme Ceeneunn o SIMkapre
IMEI: 351513052593479 IMSI: 250018851882344
Mponzeog.: Telit AKTHMBHAaA coTa
Mogens: GLE6S-DUAL Curnan: 6706
Bepcua MNO: fi0.00.187 Cets GSM: ReglnHomeMNet
KaHan cBA3M oTKAOUEH

Pucynoxk 2.26 — D® "O6MeH JaHHBIMU C MOIEMOM"

2.9.8  Dxkpannas ¢opma Juis BBOAA JTOTHHA-TIAPOIIS

D@ npexHa3HaueHa /sl BBOAA JIOTHHA-NIAPOJISl TIPU BBIMOJIHEHUH ONEPAIlA CMEHBI MOJb30BaTEIs
TIIO. D® noctynHa He 1 Bcex ucnoiaHenui I10.

O® mno3BoisieT BbIOpaTh HOBBIA JIOTMH M3 CIMCKAa M BBECTH Mapoyib Ais Bxoja. Ha ciywait
UCIIOJIb30BaHUSI CEHCOPHOTO JTUCIUIES MPEAYCMOTPEH BBI30B CEHCOPHOM KIJIABUATYPhl HA)KaTHEM KHOIKH
"Kunas.". Buernuii Bug OP (Pucynok 2.27).

CwMeHa ronp30Baretst Heo0X0AuMa, HalpruMep, IS TIOTYYeHHS TOCTYTa K HaCTPOHKaM MPOrpaMMBbl.
[Ipu cmene nmonb3oBatens Ha "AIMUHUCTPATOP" CTAHOBUTCS JOCTYIIHBIM JJ1sl BbIOOpa myHKT "Hactpoiiku

nporpaMMmel" MeHI0 "CBsI3b U HACTPOUKN".

MNoaKnyéHHoe YCTPORCTEO!

Pacxonomep-cuetumk raza 'UFG' (BP-20) vl
YpoeeHe nocTyna: [I_IOTpeb'HTEJ'Ib 'l
Hoewit napons:  ¥ririrsdy &
Monreepxnerme: R I

OBwwit pesynbTaT ONepaumi: He ONpeaeneH

Pucynok 2.27 — 30 "Cwmena naposns"
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

2.9.9  Dxpannas popma "Hacrpoiiku nmporpamMmmsr"
O® (Pucynok 2.28) npegHazHadeHa Jjisi IPOCMOTPa U U3MEHEHHS HACTPOEK MPOrPaMMBbl.
D® 1Oo3BONSET HACTPOUTH BHEUIHUHM BHJ W TIOBEACHHE IMPOTPAMMBI, a TaK)Ke BBIOPATh PEKUM

paboThI C TapOJIIMHU.

Hactpokikn nporpaMmmbl n
[ MNopknwyaTbes K yCTPOACTBY aBTOMaTUYECKW MPK 3aMycKe Nporpammbl

Tunel ycTpoicTe Ponk onepatopa

3arpyxate on. nidopmaumio 0 COM-nopTax (MoxeT Boi3biBaTh "3aBucaHue” [0!)
AKTMBMpOBaTb NpW CTapTe BO3MOXHOCTbL YTEHWA NapaMeTpoB Npw Beibope

[ OuMwaTe 3HaueHue I'IBDEMBHHOFI NpW Ha4yane CYNTEIBaHWA

Kon-Bo nakeToB 6e3 0TBeTa A0 COCTOAHUA "HecTabunbHeI onpoc” 12
XocT ¢ AaHHeiMu o QR-koay: 84.47.149.194
Tokannzaumn

”~

S
Lj Cucrema | RUS m ENG

-

[Maponw
OTtmeHa
@® He 3anomuHaTh (2anpoc Napons npy HeobXoAMMOCT 1)

O 3anoMWHaTE 40 OTKIMOYEHWA YCTPOICTBa oK

Pucynoxk 2.28 — 5® "Hacrtpoiiku nporpammsl"

Crneunansable ucnongHenust 110 moryr conepkars B gaHHOW O® (yHKIMIO BBIOOpa ITOCTYIHBIX
TUIIOB YCTPOHCTB M (YHKLHUIO BbIOOpa ponu omeparopa. JlaHHbIe (YHKIUH BBI3BIBAIOTCS Ha)KaTueM
COOTBETCTBYIOIIMX KHONOK D@ U peann3oBaHbl B 3KpaHHbIX Gopmax "Bribepute rpynmnsl npuOopoB ais

pabotsl" (Pucynok 2.29) u "Beibepute poinb oneparopa” (Pucynok 2.30).

BuibepuTe rpynns npubopoe AnA paboTwl

YneTpa3eykoBble pacxofomepsl (UFG)
Wameputenu ypoeHa (LVG)
Wameputenw pacxona TFG
Wameputenu pacxopa GFG

Datuynkun naenennn (PS)
Pacxonomepse xuokoctn PC-2M
CHATLIE C NPOM3BOACTRA

Mpoyme ycTpoiicTea

Bce pocTynHble

OtmenHa OK

Pucynok 2.29 — 30 "Bribop rpynmn npudopos"”
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Bwibepute ponb onepatopa

lPa3paﬁquuK

‘ OTMeHa ‘ ‘

OK

Pucynoxk 2.30 — D@ "Pons oneparopa"

2.9.10 Dxpannas popma "Csenenust o6 ycrpoiictse"

O® npeaHa3zHavYCHA IS TIOJYUYCHHSI CBEICHUI 00 YCTPOMCTBE M MX OTOOpaKEHHS.

D@ 103BOJSET MOTYIUTH OT YCTPONCTBA HAOOP CBENCHUH, YIPOIIAIOIINX €r0 UASHTH(PUKAIHUIO.

Buemrnnii Bug 9O (Pucynok 2.31)

CeeaeHWA 0B YCTPOWMCTBE NOMYUEHbI n

MapameTp

OCHOBHEIE BYHILIAN

Monens

Bepcua M3Y4

KonTponeHana cymma M34 MO

Bepcwa annapatHoil yacm

3asoackoil Homep

Nata/spemn {ycTpoiicTso)

TNokaneHele yacs!. Yacosoi noac

Karan ceasu {BHyTp npubopa)

Homep sanpoca napensa

SHaueHne

UDM BP-20

H# ¢ kopom 64, BaprisoGezonacHei, Coaspaut
SAPYSHAK

111

10

x8D7IEEBD

BP20_STM_v20

1040004

2022 04.0509:22:29

3

RS232

1381013387

OBHOEMTS

Pucynok 2.31 — 3O "Hudopmaruto 06 ycrpoiictse"

2.9.11 DOxkpannas ¢popma "[loncTpoiika yacoB BEIOMBIX yCTPOHCTB"

20 npeaHasHauCHa JIsd HOI[CTpOﬁKH 4aCOB BEIOMBIX YCTpOﬁCTB, HMCIOIIUX BCTPOCHHBLIC YaChl

peantbHOro BPEMEHU U BO3MOXKHOCTD 3a/1aTh UM JIaTy/BpeMsl 110 BHEIIHEMY UHTepdeicy.

O® no3BOJISIET ONMPENETUTh PAa3HUILY XOJla 4acOB yCTPOWCTB M 4acoB DBM, a Take BBINOJIHUTH

HO,[[CTpOﬁKy 4acCOB JJId HCCKOJIBKHUX IMMOAKIFOUCHHBIX YCTpOﬁCTB. Haponn Ha UBMCHCHUC BPCMCHU 3apaHCC

3alpalliuBalOTCA 'y I10JIb30BaTCIIA. Takxe HMeeTcs air OPHUTM KOMIICHCAIITUU 3aJICPKCK Ha o6pa60TI<y

KOMaHJ YCTAaHOBKHW HOBOT'O BpEMCHHU B YCTPOﬁCTBaX.

Buemrnnii Bug 9O (Pucynok 2.32)
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

MNoacTpoika Yyacos BeAOMbIX YCTPOWCTE n
[atal Paznuua Hoeoe aHaueHne
atalBpemn ¥0aa J4acoe OaTtel/EpeMeHn
»  UDM BP-20 2022.04.05 09:23:28 00:00:21 2022.04.05 09:23:15
JaeeplieHa i OBHOBWTE CHHXPOHWEMPOBETE

Pucynok 2.32— D® "lloacrpoiika yacoB"

2.9.12 DOxkpannas ¢popma "CMeHa mapoJs 3aucy mapamerpos”

DO npenHa3zHaYeHA ISl CMEHBI TAPOJIs (B YCTPOKCTBE), HCIIOIB3YEMOTO IPU 3allFICH TapaMETPOB.

D® mo3BosseT 6e30MacHo (3aIuTa OT MPOCMOTPa U OT OMIMOOK BBOJIA HOBOTO IMAPOJIs) U3MCHHUTH
HapOJIU, UCTIOJBb3YEMbIC TIPU 3allCH 3HAYCHHUU ITapaMeTpOB YCTPOiCTBa. B 3aBUCHMOCTH OT TEKyIIEro U
3ananHoro B D® ypoBHE# 10CTyIa mporpaMMa MOXKET 3allPOCUTh TEKYIIUN Mapob.

Buemnuii Bug 9P npu padore ¢ ycrpoiictsom miotHomepa "UFG" (BP-20) (Pucynok 2.33)

Cwmena Napons 3anMci NapaMeTpos [&J

MNoakniueHHoe yeTpoAcTEO:

Pacxonomep-cuetumk raza 'UFG' (BP-20) v|
YpoeeHs AOCTYNE: ||_|0Tp95IATeJ'Ib v|
Hoewii napons:  drirdsdy ;
Monreepxnerme: NI

OBwWi pe3ynsTaT ONepaunun: He ONpeaeneH

Pucynok 2.33 — DO "Cwmena naposns"

2.9.13 DOxkpannas ¢popma "Pacuér ¢puznyeckux cpoicts 1™

D@ npeaHa3HaueHa IS BBIMOJHEHHUS pacu€ToB cBoiicTB mpupoaHoro raza (I1IN) (xoaddunuent
C)KMMaeMOCTH, CKOPOCTb 3BYKa) B 3a/JIaHHBIX YCIIOBUSX (JaBJI€HHE M TemIeparypa) Mo H3BECTHOMY
KOMITOHEHTHOMY COCTaBY U IJIOTHOCTH CMECH MPHU CTaHAApTHBIX yciaoBusX. Buemnuii Bun D@ (Pucynok

2.34)
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= Pacuét dmsnueckx cBORCTE rasos = =

| FCCCAMP 229-2014 | FCCCAMP 273-2018 | AGAS-Detail | AGAS-Gross | [CCCI18-79 | FCCCIMP 277-2019)
Ceoictea crec razos | Tect FOCT 30319.2-2015 | Tecr FOCT 30319.3-2015 | Tect FCCCAMP118-05 | Teer FCCCAMP 176-2010 | Tectur Azor |

Onpepenute coctae no T, P wu Vas

Mon. gons,% NX19 mog GERG-91 mog AGAB-92DC BHWLL CMB 30312?(2:_-;015 303 -
b MetaH
3TaH
Mponan
H-ByTaH
w-byTaH v
< >

PesyneTaTtel pacyéToB

_, A
NX19 mog (jE:'{G 91 AGAS-92DC BHMLI CMB g(?;:‘l-; 2-2015 %

»  BeluMcn. nNoTHOCTB, KriM®
SHauveHune 2 lc
CkopocTk 3ByKa, M/C
Koadp. cxum. (Z)

Mok. aguabaTel

BAazkocTe, MkMa™c
<

MNapameTpel ANA pacyéTos

] MapameTpsl cpeas MnoTHocTs npu C.Y., kiim® | 0.7010%]
] NX19 mog
E gél:g_;i;[gon Temnepatypa, °C ABcon. BNaxHOCT, r/M® 000005
(] BHWL, CMB ABc. gaenenve MMa | 01013252
[0 rocT 30319.2-2015 ot

H. BNaxXHOCTb, % 0.0 BulumcnnTs
[1rocT 30319.3-2015 v

Pucynok 2.34 — OO "Pacuer ¢pusznueckux cpoiicts 1™

O® 103BOJIET BBINOJHUTH BBOJ MCXOAHBIX JAHHBIX, BBIOpaTh METO/AbI pacyéra W BBIUYUCIUTH
3HAYEHHs I[UIOTHOCTH, Kod(duiMeHTa cxXuMaeMOCTH U ckopoctH 3Byka (kpome AGA8-92DC).
[onnepxxuBatoTcst Bce Meromsl pacuéra Qusmueckux cBoiictB Il mo T'OCT 30319-96 wu
o 'OCT 30319-2015.

[Ipu BBO#E naHHBIX B cromber "Moun. nons, %" BBeOEHHOE 3HAYEHUE MPHUMEHSETCS Ul BCEX
JOCTYITHBIX METO/IOB pacyéra MyTEM KOMMPOBAaHMS B COOTBETCTBYIOIIME SYEHKH JJIi METOAOB pacuéra

(ecnu MeToxy pacuéra Tpedyercs 3Ha4YeHHE MOJIIPHOU JJOJIM 3TOTO KOMIIOHEHTA).

‘ OnpepennTe coctae no T, P n V3s
nosiBiisieTcst DD

IIpu Ha)xaTHK Ha KHOTIKY
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

3anonHeHye coctaga rasa no T, P v V3eyka n
NaHHble ona pacqeTa CocTaerasza
T.°C 20.00 KomnoHeHT iniln =
nona, %
Tt it 44100 Huokcwa yrnepona 0.02
AzoT 0.89
-. Onpenen1Ts COCTER H-ByTaH 0.05
H-TekcaH 0.00
CyMMa KOMMNOHEHTOE W NNOTHOCTE HlenTan 0.00
) —— MponaH 0,17
Y !
zel.mon Sran 0.60
p paBouan, krfm® 0.6794
p cTaHOapTHaA, KriM® 0.6794

0 [pUMEHUTE * OTMeHa

Pucynok 2.35 — D® pacuera cocraa rasa 1o Temreparype, JaBlI€HUIO U CKOPOCTHU 3ByKa

DO® mno3BONISIET MPUOIU3UTEIBHO PACCUMTATh COCTAB MPHPOIHOTO Ta3a HAa OCHOBE 3HAYCHHIA
TEMIIEPATYPBI, TABJICHUS U CKOPOCTH 3BYKa, a TAK)KE 3HAYCHHH TUIOTHOCTU TPU PabOYMX M CTAHIAPTHBIX
YCIOBUSIX.

D@ "Tloapobubiii BBoA/BeIBOA" (PucyHok 2.36) mpeaHasHadeHa JUis HAOMIONCHHS 3a MPOIECCOM
oOMeHa JaHHBIMU C YCTPOHCTBOM M TIO3BOJISIET IPHUOCTAHABIUBATH/BO30OHOBIATE OTOOpaXKEHHE
mporecca oOMeHa JaHHBIMH, aBTOMATHYECKH OTOOpakaTh IOCJICIHUE TPUHATHIC IaHHBIC, OUYWIIATH
uHpopMmaruio B D@, BKIIOYATh/BBIKIIOYATh BO3MOXKHOCTh OTOOpa)KEHMsI MOBEPX BCEX OKHO, a TaKXKe

0T06pa)KaTI> 06mee KOJIMYCCTBO OTIIPABJICHHBIX U ITPUHATBIX OaiT.

MoapobHbIA BEOA/BLIBOA n

753,946 -> Ompaenexo & ganT: 01-04-01-06-00-08-10-31 A
Ounctame Yrerne noarpynnkl 2us 4

754,109 -> Mpunato 21 Gait: 01-04-10-41-85-A4-25-30-D3-5E-11-3A-F6-A5-80-43-AA-6E-1B-CB-BE

754,160 -> Ompaeneno 8 6aiT: 01-04-01-18-00-02-F0-30
Yretme noarpynne 3us 4

754,323 -> MpunaTo 3 Gairr: 01-04-04-3F-7F-E5-70-8D-3C

754,374 -> Ompaeneno 8 GaiT: 01-04-01-1C-00-04-31-F3

Mepemewats npokpyTKy Uretine noarpynne 4us 4

ABTOM3THUHECKA

On 754,537 -> Npunato 13 GanT: 01-04-08-3F-A0-8F-16-3F-9B-D0-E7-F1-DE
lOBEpX BCEX OKOH

763,732 -> Ompaeneqo 8 GaiT: 01-04-01-02-00-02-D1-F7
YUrere nogrpynne: Tus 4

763,895 > Mpunato 9 Ganr: 01-04-04-00-00-00-00-FB-84

763,947 - Ompaenexo & GanT: 01-04-01-06-00-08-10-31
Yretme nogrpynne 2us 4

764,110 -> Npunato 21 Gairr: 01-04-10-41-85-9E-AF-3D-D3-70-55-3A-FB-37-80-43-AA-6E-09-60-4C

764,161 -> Ompaenenro 8 6aiT: 01-04-01-18-00-02-F0-30
Yretmne noarpynnk 3us 4

764,324 -> MpwnaTo 3 Gairr: 01-04-04-3F-7F-E5-71-4C-FC

764,375 -> Ompaeneqo 8 GaiT: 01-04-01-1C-00-04-31-F3
Uretine noarpynne 4 us 4

764,538 -> NpunaTo 13 GanaT: 01-04-08-3F-A0-84-BE-3F-9B-D0-88-D1-51

Bcero ompaenero, GaiT Bcero npuHaTo, BaiT 117

Pucynok 2.36 — 3O "IlogpoOHbIii BBO/BHIBOT"
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2.9.14 DOxpannas ¢popma "O nporpamme”
D@ npenHazHaueHa JAJs IPOCMOTPa CBEIEHUI O IIPOrpaMMe.
O® no3BosseT 0TOOpa3sUTh HAaUMEHOBAaHME, BEPCHIO, IO/l BBIIYCKa W Ha3HAY€HHUE MPOrPaMMHOIO

obecneuenus I10 "APM "UFG View" (Pucynok 2.37).

O nporpamme Viewer “

TexHonornyeckoe MO
Bepcua 1.3.106.0
TypBynentHocTs-[on ® 2020

TypByneutHocTs-[loH

IlaHHaa nporpaMMa NpeaHa3HaYeda ana pacoTel ¢ Turbo Flow
UFG/UDM/CFM

ﬂDH HAYYHO-NPOW3BOACTBEHHOE 0B BEAWHEHHE

OK

'lD TIPEYAEHTHOCTD

Pucynoxk 2.37 — D® "O nporpamme"

2.9.15 DOkpannas ¢popma "Ucropus nusmeneHuin"

O® npenHazHaueHa s IPOCMOTpa UCTOPUN M3MEHEHUH, BHECEHHBIX B [10.

O® no3BossieT 0OTOOPA3UTh U3MEHEHUS TEKYILEeH BEpPCUHU MTPOrpaMMBbl IO CPAaBHEHUIO C OJTHOM U3 €€
MPEABIIYIINX BEPCUML.

HMannas 9@ nocrynHa He BO Bcex ucnonHenusx I10.

Buemrawuii Bux 9@ (Pucynok 2.38).

| VcTopus nameHeHumn 3aKphITh

Tekywan eepcuA 1.3.106 Mpepsoywan eepcua 1.3.56 v

o
=
]

HooaBneH MHCTpYMeH ECT BbIXOOHLIX CUTHAGNoOE , MCNONESYHIWKMK HOEBIE BO o

[ HCI‘IF-ﬁBJ‘I&H ELIEOO paSodero oEkEMa AnA 0SpaTHOro HanNpaeneHA B NaHenK TeKyWHY SHaYeHA.

' NopaGoTana 3P "PacumrpeHHan AMarHoc TMKE" ONA KOppeKTHOR pacoTel ¢ BP-20 eepcum 4.35 v Gonee.

Pucynok 2.38 — DO "Hcropus n3meneHuit"
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Turbo Flow UDM

2.9.16 CrpaHulisl OCHOBHOM 3KpaHHOH (OPMBI

2.9.16.1 Crpanuna "Ilapamerpst”

Crpanuna "Ilapamerpsr" (Pucynok 2.39) mpenHasHadeHa Uit OTOOpaXKEHHS CBOMCTB, YTEHUS U

W3MCHEHHUS 3HAYCHUM napaMeTpoB, OCYIICCTBIIACTCA JUArHOCTUKA COCTOSAHUA U HaCTp01>'IKa IIJIOTHOMCEDPA.

O

"% i

>
7

CunTeigaTh npw esibope  [| Onpoc 2 cek

OcHoBHele napameTpsl (NapameTtpos: 23; nen. agpeca (x0100-0x012D)

5

£

=)- BEUMCNMTENEHLIA BNoK nNoTHoOMep
= TBK}{LI.LMB 2Ha4YeHWA

OLI,EHKﬁ KOMMNOHEHTHOID cOocTaea ra3a
NuarHocTvka Npueopa
""ﬂVIBV'HCICTIﬂKﬁ MoOeMa M CBAZK

=~ HacTpoikn

- OBwme
- KaHanel ceAsm
HacTpoitka yHWBepcaneHoro BeiXoaa B pexvMe YacTaTHoro 1
- HacTpofka yHMBEpCANLHOrO BLIXDAA B PEXWME YACTOTHOMD 2
- HacTpoikn Tokoeoro BeXOOE
HacTpoitka yHrBepcansHoro sexoaa 1
- HacTpolika yHMEEpCankHOro Bexona 2
- 3@B0ACKVNe NapaMeTphl
- En mamepeHua (omcnned)

- KoMNoHeHTeI raza

HacTpoiku BeUMCIMTENA
- HacTpofku ananazoHoe
- OTnaoka
NaHHele pacxonoMepa
- Beixogsl Ha cBAzk
- [INErHOCTUKE
- MNpOM3BONLHLIE NEPEMETPSI

(0100
0x0102
0104
0106
0x0108
(0104
010C
0x011C
kdO11E
00118
&011A
0114
0116
0120
D122
0x0124
0126
0128
Ox012A
012C
x010E
0x0110
0112

HaumMeHosaHne napameTpa

[ata / BpeMA NOCNEAHSH 38NHCK JaHHLX
Kop HC

CocTosHune cobeITUi 1 Tpesor
TemnepaTypa ra3a

DNaenenue abconwTHoE

Daenenue naberouHoe

CKOpOCTL 3BYKa

MnoTHocTs pabouas

MnoTHocTE cTaHaapTHaA

KoadhdmumeHT cXMMaeMoCcTh Npu TEKYLLWX
KosthguumeHT cxmMmaeMocT npu
MonApHasa macca ra30Boi cMeck
MokazaTtens aguabaTel

OTHOCWUTENEHEA NNOTHOCTE MO BO3AYXY
OTHOCUMTenEHaA NNOTHOCTL N0 BOAOPOAY
OTHOCWUTENEHEA NAOTHOCTL HACTPAWBAEMERA
TennoTeopHan cnocoBHOCTE HU3LWER ANA
TennoTeopHan cnocoBHOCTE BeICLIEA 41TR
Uncno Bobbe Huzwee ana 20°C

Uncno BobBe ewicluee gna 20°C
CKOpOCTL NOTOKa

Tekylan OTHOCUTENEHER BN&XHOCThL

TE.‘KYLL(&H abconTHaA BNaxXHOCTL

Tun
AEHHBIX

DT_UNIX

F_Ulnt32

F_Ulnt32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32
Float32

Hoctyn | Tekyuwee aHaueHwe

el

o= e s R e s B s e w e s e w (e w e w (e s R e s R e s e s R e s [ e w e s [ e 0 e w 0

2022.04.05 09:38:18
00
0x88000011
16,71
0,103258
0,001932
340,86
1,254702
1,217324
0,9995946
0,999633
29,2723
1.411185
1,010983
13,54087

[=RN=RE=RN=Ri=]

0,04
0
27.46447

H3amM.

MMa
MMa

Krim®

Kr/m®

r/Mone

MIx/m®

MIOx/me
MIx/m®

aueiikn namsaTi. ['pynna uHctpymenToB "llouck mapamerpa" mosBisieTCsl MpU Ha)KaTUM KHOTIKU .

Pucynok 2.39 — DO "Tlapamerpsr”

CTpaHI/II_Ia TAKXKE COACPIKUT MHCTPYMCHTHI IO IMOUCKY HYXHOI'O ITapaMe€Tpa IO MMCHU U aApeCy

JocTynHa HaBUranys o BCEM HalICHHBIM ITapaMeTpam.

Onar "CyuThiBaTh pH BBIOOpE" BKIIIOYAST/BBIKIIIOUAET aBTOMAaTHUYECKUN 3ampoc MapaMeTpoB s

BBIOPAHHOMN TPYIIIBL.

Kuomnka

IE]

Kuomnka

>
Q MpeHa3HavYeHa /i1l OOHOBJICHUS 3HAYCHUH TTapaMeTPOB TEKYIIEH TPYIIIHI.

3amucaTh BCe 3HaUCHUs OyJIeT BhIJaH JUAJIOT C MPOoch0oi monTBepauTh onepaimio (Pucynok 2.40).

MpeHA3HA4YEHa JUIsl 3alIMCH BCEH TPYIIIBI MapaMeTpoB B IIOTHOMepe. [Ipn nmonbiTke
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

Heobxoaumo noaTEEpXAEHME

! . JeACTENTENBHO BEINDAHWTE 3aNWCE AaHHBET

Ja Her

Pucynok 2.40 — OO "TloaTBepxnenue"

Knonka k4 npeaHa3HauyeHa JJid 3aliCU TOJIBKO TE€X MapaMEeTPOB U3 TPYMIbl, 3HAYCHUS KOTOPBIX
WU3MEHUINCH.

lanmouka "CumTeiBaTh TpH BBHIOOpE" TpEAHA3HAYEH JUISI BKIIOUCHHS/BBIKIIOUCHHS PEXHMA
MEePUOUYECKOTO 3aIpOca 3HAUCHUN IMapaMeTPOB BEIOPAHHOM TPYIIIBI U3 YCTPOMCTBA.

I"a;mouka "Omnpoc 2 cek" mpenHa3HaueH I BKIOYCHHS TIEPHOAMYECKOrO Ompoca (3arnpoc Kaxabie
2 CeKyH/1bl) BBIOPAHHOU TPYIIIHL.

PaGoyas o6macTh TaHHOM BKIIAJIKK pa3jielieHa Ha JIBa TOJIS:

— JIepeBO MapaMeTpOB YCTPOWCTBA MpEeAHA3HAYEHO 1 MPOCMOTpa M HABUTAllMM IO IapaMeTpam
YCTPOUCTBA;

— Tabnuia mapaMeTpoB MpeAHa3HAuYeHa Il OTOOpaKeHHsS CBEICHHN W 3HAUCHUN MapaMmeTpoB
TPYIIBI, a TaKKe MpH3HaKa MOTUGHUKAIMH TapamMeTpa M pe3yibTaTa 3aliCHd HOBOTO 3HAYCHHS
rapameTpa B yCTPOUCTBO.

IIpu BeIOOpe rpymnbl "Tekymue 3HadeHus" — OcHoBHble mnapamerpbl (Pucynok 20mmoéka!
Hcrounuk ccblikm He Haiinen.39) B Talnuue napamMeTpoB OTOOpaKalOTCS MEPUOAMUYECKU
M3MEHSIOIINECS 3HaYE€HHUS, IO KOTOPbIM MO>KHO CYJIUTh O pab0TOCIIOCOOHOCTH IJIOTHOMEPA.

M3MeHeHne TeKylllero 3Ha4eHHs BBIOPAHHOTO MapaMeTpa BBIMOJIHSAETCS MYTEM Ha)KaTUS KHOIKU
"F2" unu JBOWHBIM IIEITYKOM JIEBOM KHOMKH MaHUMYNIATOpa "MBIIIL" Ha sYelike TaOIUIIbl CO 3HAUCHUEM

napameTpa.

BHUMAHUE! 3HAYEHUS IMAPAMETPOB MOXHO MEHATH, TOJbBKO BBEIA
ITAPOJIb COOTBETCTBYIOLIEI'O YPOBHAI.

[Tpu BBIOOpe Tpymmer "HacTtpoiiku nuama3onoB" (PucyHok 2.) B Tabnuile mapameTpoB 3aaroTcs
HIOKHUM U BEpXHUH Mpeaensl u3MepeHus. B ciydae BbIxoa 3a yka3aHHBIE MpeeNbl INIOTHOMepa OyaeT

CUTHAJIM3UPOBATH TPCBOTY.
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PyKOBOICTBO O IKCILIYATALMHA Turbo Flow UDM

s HacTpoiiku puanazoHoe (napameTtpoe: 9; ucn. agpeca Ox1800-0x1811)

Q a \@ c HawmeHoeaHwe napameTpa na-lr—::ll:,!x HOoctyn ;‘:‘qy:ﬁz "Ea': Wex. MuH. Makc.
0x1800 LMM Float32 RW -50| °C -10 -70 75
CumnThigaTs npu eeifope  [| Onpoc 2 cek 0x1802 |Makc. TemnepaTypa Float32 RW 80 °C 70 -70 75
0x1304 |[Oor. Temnepatypa Float32 RW 10, °C 20 -70 75
= BEH;:;ZES:;::E:;: fTRanep 0x1806 | M. Floata2 = RW 0 MMa 01 0001 300
. OCHOBHEIE NAPAMETPH 0x1808 |Maxc. Float32 = RW 45| MMa 01 0001 300
QueHKa KOMNOHEHTHOrO cocTaea rasa 0x180A | Oor. Float32 RW 0,101336 | MMNa 0.1 0.001 300
OuarHocTuka npuGopa O180C | 10, BapoMeTpuuscKoe Float32 RW 0101325 MIla 0101325 0086 012

[].Hacﬂ:paor;::rma MOAEMA U CBAIM Ox180E | p npu Floata2 RW 07| it
- OBume 0x1810 | MNoacTaHOBOUHOE 3HAUEHUE Float32 BW ol %

- KaHane ceazn
- HacTpoiika yHWEEpCansHOro BeiX0Oa B pexXuMe YacToTHoro 1
- HacTpoiika yHWBepcansHoro BelX00a B PEXWMe 4acToTHOro 2
HacTpoiiki TokoBoro BeiXoOa
HacTpoiika yHuBepcansHoro Bexona 1
HacTpoiika yHWBepcansHOro Beixoaa 2
38BOACKME NapaMETpI
- En usmepeHua (aucriner)
- KOMMOHEHTH raza
- HacTpoRAKM BeIMMCIMTENR
t HacTpoikn amanazoHos
Otnanka
INaHHele pacxonorepa
(21 Beixoasl Ha cBAZE
NvarHocTvka
-TpOU3EBONLHLIE NAPAMETPEI

Pucynok 2.41 — OO "Hactpoiiku quana3oHoB"

JepeBo mapaMeTpoB YCTPOWCTBA HMMEET KOHTEKCTHOE MEHI0. BBI30B MEHIO OCYIIECTBIISETCA
OJUHAPHBIM UICIYKOM IPaBOM KHOMNKOM '"MBIIIM" IO KOPHEBOMY D3JIEMEHTY Ha3BaHHME, KOTOPOIO

COOTBETCTBYET HAa3BaHHUIO MOJKIIFOYCHHOr0 ycTpoiictBa (PucyHok 2.42).

il Viewer v.1.3.106 (Full): BelumcamTtenbHbii 610k naoTHomep[FW 0.03] = [=
CBA3b W HacTporiki  [Mpubop  WMHcTpymenTol  Bug  Cripaska
Pabc, MlMa Puz6, MlMa T,°C Vae. M.C pcra, krfm® pTek, krfm® KCX HC
B 0,103273 0,001948 16,72 340,87 1,217289 1,254729 0,9995946 0x0 B

"!\ MapameTpsl 5 Banmhmuuml ’i Tpeuﬂul g, Apxmaul Q O'mé'rul . Coctaeraza | [warHocTuka

> BbiuncnuTensHeiit Brok nnotHomep
a ' Haumenosanwe na Tun Teryuea Ea.
j pameTpa Hoctyn T, Wecx. Mun. Makc.

T

CunTeieaTs npy eeiGope [ Onpoc 2 cex

BB BriurcnMTenbHLIR GIOK NN sressan
= TEKyWNE SHAUSHUA % Cooiictsa ycrpoiictsa
OcHoBHele NnapamMeT) +  PassepryTs cnincok

- OUEHKE KOMNOHEHTH = CaepryTh crucok
- [lnarHocTLka npueo| .,
OwarnocTika moned ©
= HacTponkn
- OBume
Kanansl ceazn
- HacTpofka yHNEEPCaNsHOro BX00a B PeXWMe YacToTHoro 1
- HacTpoika yHUEEPCENEHOMO BEIXOAE B PEXMME UACTOTHOrD 2
HacTpoiiki Tokosoro Beixona
- HacTpoika yHneepcansHoro esxona 1
n g

OTKAKYWATE YCTPORCTED

KCMOPT NEPEMEHHBI

MIMRGpT Nepemennbix

Pucynok 2.42 — KOHTEeKCTHOE MEHIO

Bri6op nmynkra mento "CBoiicTBa yCTpoicTBa" aKkTHBHPYET dKpaHHyIo Gopmy (Pucynok 2.43).

BHUMAHUME! WHUBMEHATH 3HAYEHHUA ITAPAMETPOB OBMEHA JAHHBIMH
CIEAYET TOJBbKO B UCKIIOYUTEJIBHBIX CJIYYASX.
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

MapameTpbl CBA3KW C YCTPOWCTEOM ﬂ
TaimuHrn (Bes yuéTa 3agepXeK B KaHane ceazu)
MWHMMENEHEIA MHTEPBEN BPEMEHU MEXIY NAKETaMH, MC 5012
MuHKuMansHoe epeMA 0BpaboTky 3anpoca yCTPORCTBOM, MC 57
MakcuMansHoe BpeMA OXMOaHUA OTEETE OT 2500=
ycTpoiicTea Gez yuéTa 3a4epXeK B KaHane CEA3W, MC =
Bpema 0xUAaHWSA OTBETE HA KOMEHAL 5000
=anUcK NapaMeTpoE B YCTPOACTED, MC =
BpemMa 0XUASHWA OTBETE Ha KOMEHOL c000=
zanuck B MN3Y. Mmc =
Ecnu HeT oTeeTa: Nays3a Nepeq NOBTOPHLIM 3aMpocoM, MC 10002
MoeTopsl
C6oii e ycTpoiicTee 13 HeT aTeeTa 12
YCTpOACTBO 38HATO 15 OTeET NoBpexXaSH 15
Mpeambyna
[] Mpeambyna (hex) - | Bpema meicteuA npeamBynsl, Mc 1=
WHTepean oT npeamBynel A0 OTAP&BKK 38NpOCa, MC 1=
LononHuTensHse OK
HACTPOWKK

Pucynok 2.43 — DO "[lapameTpsl CBSI3U C yCTpOiicTBOM"

Jlis TOro 4To0bl COXpAaHUTh BHECEHHbIE M3MEHEHUs HEOOXOIUMO HakaTb KHONKY "Ilpumenurs", B
IPOTHBHOM CIJIydae BBEJICHHBIE H3MEHEHHS HE OyIIyT COXpaHEHBI.
Tabnmuia mapaMeTpoB UMeeT KOHTEKCTHOE MeHIO (PucyHok 2.44), BEI30B KOTOPOTO OCYIIECTBISIETCS

OJIMHAPHBIM IIETYKOM MTPaBOM KHOMKOM "MBIIIN" B TF0OOM MeCTe TaOIUIIbI TApaMETPOB.

OcHoeHele NnapameTpel (NapameTpoe: 23; ucn. agpeca (k0100-0x0120)
HaumeHoBaHWe napaMmeTpa Tun Ooctyn | Tekywee sHadeHUe Ea
AEHHBIX WM.
0=x0100 Oata /epema nocnegHel 3anuck OaHHLIX DT_UNE R 2022.04.05 09:56:48
0=0102 |KogHC F_Ulnt32 R [0i0]
0x0104 CocTosHue coBuITWIl U Tpesor F_Ulnt32 R (83000011
00106 TemnepaTypa raza Float32 R 16,72 °C
0x0108 | Oaenenwe abconwTHoe Float32 R 0.103270 | MMa
0x010A | OaeneHwe nabeiTouHDE Float32 R 0.,001945 | MMa
D OO e T o R 5087 we

0011 Konupoeate Bce 3Ha4eHuA B Gydep Float32 R 1.254573 | krime
0011 BcTaeute 3HaueHna u3 Gydepa Float32 R 1217309 | krime
0x011 El CoxpaHuts Tabnuuy e dain WLUWX YCIOBUAX Float32 R 0,9995947
0011 & Ouncrms sce HOAPTHBIX YCNOBUAX Float32 R 0,999633
O=011 Bee no-ymondanmio Float32 R 2927193 r/mone
M1 1 HCC."IE,J,HHE CHATAHHEBIE Floa132 R 1’411181
M1:| BeiBpaHHele napameTpel 3 i Mao-yMon4anmm g R 101097
=012 o hat32 R 13,5407
Ox012 Az Wpndt Ta6anyst.. » WcxogHeie (vs ycrpoiicTea) at32 R 0
012 [oBaBKTE NEPEMEHHYHD # O hat32 R 0 MOxm*
012 P egakTnpoBaTE NEpPEmM EHHYHD 2, Cuumats hat32 R 0 MOxm*
k012 ¥ A2NWTE NEPEMEHHYHD Konuposats sHauerma & Gydep hat32 R 0 | MOx/m*
0x012C 'Ywucno Bobbe eeiclues gna 20°C Float32 R 0 MOx/m®
x010E |CropocTe noToka Float32 R 0,04 mic
I=x0110 | Tekywas oTHOCMTENEHAA BNEXHOCTE Float32 R 0 %
0x0112 | Tekywas abconoTHaA BNaXHOCTE Float32 R 2746447 %

Pucynok 2.44 — KOHTEKCTHOE MEHIO TaOJIUIIbI TApaMETPOB
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KoHTekcTHOE MEHIO COACPIKUT CICAYHOUIUC JICMCHTBI:

1) "KommpoBarh Bce 3HaueHus B Oydep" mpemHazHaueH Ui KONMPOBAHUS BCEX 3HAYCHUU B
O0ydep oomeHa;
2)  "BcraButh 3HaueHus u3 Oydepa" npeaHa3HauCH I BCTABKU 3Ha4YeHUi u3 Oydepa oOMeHa B

SYCHKU 3HAYEHUH MapaMeTpoB, HaUMHAs ¢ TeKyllero mapamerpa. Ecnu B Oydepe oOMeHa comepikutcs
TOJILKO OJIHO 3Ha4YeHHUe, a BhIOpaHO 2 W OoJyiee mapaMeTpoB, TO BCEM BBHIOPAHHBIM MapaMmeTpam OyneT
IIPUCBOEHO 3TO 3HAYCHUE;

3) Dnement mento "CoxpaHuTh Tabnuily B (aiia" mpeaHasHaueH IS COXPAHEHUS COACPKHUMOIO
TaOJIMIBI TApaMETPOB B TEKCTOBLIN (aiin. CoxpaHseTcs Bce CoAep)KUMOE TaOJIUIIbI, BKIIIOYas 3aT0JI0BKU
ctonbuoB. [Ipy coxpaHeHHH MOXHO BBIOPATh CIEIYIONIUE TapAMETPHI:

—  komupoBky: ANSI nim UTF-8;
— cuMBod-pazaenurens: CSV unu TAB.

[TpennoututensHo BeIOUpaTh KoaupoBKy UTF-8 miis koppekTHOro 0To0pa)xeHusi CHMBOJIOB, HO TpU
ucnonb3oBanuu opucuoro nmakera MS Office 2003 u Oonee panHue BBITYCKH Jy4lie coxpansath B ANSI;

4)  "Coxpauutb Tabmuiry B MS Excel(!)" npennaznadeH ajsi COXpaHEHUS COACPKUMOTO TaOTHIIbI
napametpoB B ¢aitn MS Excel. Jlist coxpanenuss neooxomum MS Excel Bepcum He Hmke 2007 c
ycTaHoBJIeHHBIM gomnonHeHueM "Ilonnepskka nporpammupoBanus .NET";

5)  "Ouuctuth Bce" mpeaHa3zHAuCH IS OYUCTKH COAEPKUMOTO CTONIOIA 3HAUCHHIA;

6) "Bce mo ymondanuio" mpeaHasHadyeH IS 3aJaHUS 3HAYCHHH IO YMOJYAHHUIO JUIS BCEX
napameTpoB (U3 TaOJIHILIbI), UMEIOLIMX TaKOe CBOHCTBO;

7)  "llocnenHue cuuTaHHbIC" TPEIHA3HAUCH JUTS 3aJIaHUS MOCIIEAHMX CUNTAHHBIX 3HAUCHUU IS
BCEX MapaMeTpoB (M3 TaOJUIIBI), JOCTYMHBIX Mg 3anmuch. OOBIYHO HCIONB3YETCS pa3padOTUYNKaMU
YCTPOMCTBA M CHENMATUCTAaMH IO MPOBEPKE A OTJIAIKW/TIPOBEPKU (PYHKIMH 3amUCH MapaMeTpoB U
BE/ICHUS J)KYpHAJIOB U3MEHEHUI yCTPOHCTBOM;

8)  "BbIOpaHHbIC TApaMETPBI:

—"Ilo ymonmuanuioo" mnpeaHasHaueH [UIsl 3aJaHUsl 3HAYEHUM IO YMOJIYAHUIO JUIsl BBIOpaHHBIX
napaMeTpoB (U3 TaOJIUIIbI), UMEIOIIUX TaKOE CBONCTBO;

—"Hcxonnble (M3 ycTpoiicTBa)" mMpeiHa3HauyeH s 3aJlaHusl MOCIeIHUX CUNTAHHBIX 3HAUYEHUH Uis
BBIOpaHHBIX MTAPAMETPOB, TOCTYITHBIX AJIs 3aIUCH;

—"OunctuTh" TpeAHA3HAYEH MJIsi OYMCTKH COJEPKUMOTO CTOJIONA 3HAYEHWW JJIT BBIOPAHHBIX
apaMeTpos;

—"CuuTtatp" npeHa3HAuEH JUIsl CYMTHIBAHUS 3HAUEHUH BHIOPAHHBIX TApaMETPOB;

—"KonupoBars 3HaueHuss B Oydep" mnpemHazHadeH sl KOMHUPOBAHMS 3HAYCHHMH BBIOPAHHBIX
napaMeTpoB B Oydep oOmeHa. 3HaueHHs pa3AesAlOTCS CHUMBOJAMH KOHIIA CTPOKH, TO e€cTh B Oydep

obMeHa MOMEIIACTCA TEKCT, B KOTOPOM KaXX10€ 3HAYCHUC 3aHUMACT OAHY CTPOKY.
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2.9.16.2 Bxnaaka "3anuch 1aHHBIX"
Crpannna "3anmuck nannbix" (Pucynok 2.45) npenHasHadeHa Juiss cOOpa 3HAYCHUI MapaMeTpoB U

coxpaHeHus B (aili 1 nocienyromeid 00padboTKu.

K MapameTpel IE 38nnck A8HHLIX IE Tpel—LD.bll g, Apxusul E OTuéTul . COCTEBI’EQ.&' ﬂMﬁI’HOCTMKﬁl
=

llapanerp [ Bkn Nerenga AeTOnEpexoA Mepuoa onpoca, cek |

[aenexne abconoTHoe K nocn. cTpoke
Naenenve nzbsiTouHoe . 1 _/
TemnepaTypa rasa HacTpoiika 3an1ck AaHHBIX Pesxum peructpaunn: TaBnuua

pocT |
Cro) b 3ByKa Tekywee coctoAHre |Beinonuveno 4,.9%. [o 3aeepwennA octanocs 00:09:30
lMnoTHoCTE cTaHAapTHaR O
MnoTHocTs paboyas TemnepaTypa MnomHocTs Dasnetmne Dasnetmne Cx
KoathhuuMenT CKMMEEMaCTI Npu 0 rasa pafioyan n3fbiTouHoS afconotos SELERE
TEKYLNX YCNIOBHAX 2022.04.05 09:59:23.35 1671 1,254179 0,001924 0103250
Kop, HC [ 2022.04.05 09:59.24 .35 1671 1.254179 0.001924 0.103250

2022.04.05 09:59:25.35 1671 1254175 0.001924 0.103250
2022.04.05 09:59:26.35 16.71 1254179 0.001524 0.103250
2022.04.05 09:59:27.35 1671 1254179 0,001924 0,103250
2022 04.05 09:59:28 35 1671 1254179 0.001524 0,103250
2022.04.05 09:59:29.35 1671 1254179 0,001924 0,103250
2022 04.05 09:59:30.35 1671 1,254505 0.001511 0.103237
2022.04.05 09:59:31.35 1671 1.254505 0.001911 0103237
2022.04.05 09:59:32.35 16.71 1.254505 0.001511 0.103237
2022.04.05 09:59:33.35 1671 1.254505 0.001911 0103237
2022.04.05 09:59:34.35 16.71 1.254505 0.001511 0.103237
2022.04.05 09:59:35.35 1671 1,254505 0.001511 0.103237
2022.04.05 09:59:36.35 1671 1.254505 0.001911 0103237
2022.04.05 09:59:37.35 16.71 1,254505 0.001511 0.103237
2022.04.05 09:59:38.35 1671 1.254505 0.001911 0103237
2022.04.05 09:59:39.35 16.71 1,254505 0.001511 0.103237
2022.04.05 09:59:40.35 16,72 1254311 0.001300 0103225
2022.04.05 09:59:41.35 16.72 125431 0.001500 0103225
2022.04.05 09:59:42.35 16,72 1254311 0,001900 0103225
2022.04.05 09:59:43.35 16.72 125431 0.001500 0103225
2022.04.05 09:59:44 .35 16,72 1.254311 0,001900 0103225

Pucynox 2.45 — Bxajka "3anuch TaHHBIX"

CrpaHuna mo3BoJsieT BBINOJIHATH cOOp (HAKOIUIEHHE) 3HAYeHUH JUIsl BBIOPAHHBIX I10JIb30BaTEIEM
MapaMeTpPoOB MYyTEM MEPHOAUYECKOTO OMPOCA YCTPOMCTBA M BBIBOAA IMOJYYEHHBIX 3HAUCHHUN HA JUCIUICH
OBM (Tabnuia) wim ux 3anucu B Gaiti(bl).

Ha crpanune MoxxHO BbIOpaTh mapaMmeTpsl AJsi OMpoca, BBHIOpATh PEXHUM 3alHMCHU JaHHBIX (B
CrelMaIbHOM JUaIOTOBOM OKHE) M 3a/1aTh MEPUOJ] OIIpoca.

Jist Toro 4ToOBI HAaYaTh 3alWCh JaHHBIX, HEOOXOMUMO BHIOPATh IMapaMeTphl, 3HAYEHUS KOTOPBIX
OyayT perucTpUpOBaThCs, 337aTh NEPUOJT ONPOCA U HACTPOUTH PEIKUM 3aIUCH JTAHHBIX.

Ha manHoi BKIIagke UMEIOTCS CICAYIOMIUC SJICMCHTHI YIIPABJIICHUSA:

Nerenga
- npeJHa3HaueH i TOro 4ToObl CKPhIBaTh/0TOOpaXKaTh TaOIHUILY TApaMETPOB;

ABTONepexo,
PEXOA

* NOCN. ETPOKE penrasHaven 1 TOro 4ToObI B MOJIE IAHHBIX B KOHIIE CIIUCKA OTOOPAKAIOCh

NOCJIEAHUH N3MEPEHHBIN TapaMeTp;

[<I¥]

Mepuon onpoca, cek 2.0
- npeHa3HaYeH JJIsl TOro 4To0Bl YCTAHABIMBATEH MEPUOJ] OMpOca

mapameTpoB B auana3one ot 0,1 10 9,9 cek;
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Pexwum pernctpauwn: Katanor .
npegHasHaueH JUIsi TOTO YTOObI OTOOpakaTh THI KOHTEHHepa

cOopa JaHHBIX, YCTaHABIMBAEMBIH ¢ moMolbsio "HacTpoek 3amucu TaHHBIX";

Te ee cocToAHKMe | Haxmute Tlyvek' ona sanycka
Kyt yek an Y NpegHa3HauYeH

JUISL TOTO 4TOOBI 0TOOpakaTh Tekymiee coctossaue [10;

MpeAHa3HaveH )i 3alyCKa ONpoca B PyYHOM PEKUME;

npeaHa3HauCH AJid OCTAHOBKH OIIPOCaA,

©Y0C

— ' [Ip€aAHa3HA4YCH AJIsI OYMCTKHU 3allMCAHHBIX CTPOK B Ta6J'II/II_IC.

2.9.16.3 Bxuaaka "Tpenapr"
Crpannma "Tpenasl" (PucyHok 2.6) mpemHa3zHaueHa Ui OTOOPaKEHUS 3aBHCHMOCTEH 3HAYCHHU

napamMeTpoB OT BPEMEHH B BHJIE TPa(UKOB.

EE MepemerHbie | Kypcopsl BuiGop ocw opamat
l Ilesasn ock ] [ MNpaean ock
MNapameTp BKN Ocs Y Bug *
Macca ] 30 012 Nerenma
Qm, kriy
Macca S — Q‘ID': Q‘E*“
peBEpCHEHER — Tk
Daenexne 25 0.1 — Fagec, MMz
afconoTHoe
[asneHue
nsbbiTouHOE 2 20 0.8
Maccosbli =
pacxog %)
Pacxop, = z
= = g8
pabounii 5 15 0.06 2
g z
Pauap' i D -c
CTEHAAPTHEIN E
=
HanprxeHua =
nuTaHnA |:| e 1 D DI m
CropocTs
3ByKa
_r—"_rH_.l’ﬁ_-—-—""‘—Uﬁ-
CKODOCTE 5 s r"q‘;r 0.02
‘L.d E
8
J g
__ 0 B =70
10:58:00 11:00:00 11:02:00 11:04:00 11:06:00 11:08:00
Mepuog obHoOBNEHUS, CEK 5.00=
MNapameTpsl l OxHo epemenn: Ou. 30m. l AeTocnexeHue Nerenna

Pucynok 2.46 — Bknanka "Tpenapr"

ITO mo3BomnseT XpaHUTh 3HAYCHUS BBIOPAHHBIX IS HAOMIOJCHHS MapamMeTpoB B Oydepe pazmepom
1o 100 MOaiiT (orpaHu4YeHHUE UCKYCCTBEHHOE).
Jnst ynydineHus BU3yalabHOTO BOCHIPHUATHS 9acTh eMeHToB ynpasienus (Ilapamerpsr u Jlerenaa)

MOKHO CKPBITh, YTO MPUBEAET K YBEIMUEHUIO MaciiTaba rpagikoB 110 TOPU30HTAIBHOM OCH.
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Ha l[aHHOfI BKJIaZAKC UMCIOTCA CICAYIOMIUC IJICMCHTBI YIIPABJIICHUA:

13.04. 2015 151307

— : MpelHa3HaueH MJs YCTaHOBKM JaThl M BPEMEHU 3a KOTOphIe OyayT

(8]

0TOOpaxaThCsl TaHHBIC HA TpaduKe;

4| MNapameTpkl
— npelHa3HayeH JJii TOr0 4TOOBI CKphIBAaTh/OTOOpaxarh TaOJHIy MapameTpoB C

HacTpOMKaMu;

OkHo epemeHn: Gu. 00m.
- np€aHasHadyeH jid YCTaHOBKHM BPEMCHHOI'O HHTEpBaia JJId

ABTOMAaTHYECCKOI'O pEXKMNMa,

- npeaHa3HauCH IJId BKJIIOUCHMS/OTKIIFOUCHHUS peKxuMa aBTOMAaTUYCCKOI'O OTO6pa)K€HI/IH

AKTYaJIbHBIX 3HAYCHHH 3a 3a1aHHOC OKHO BPEMCHU,

¥ Nerenga
— NpeJHa3HaueH JJIsi TOr0 4YTOOBI CKPBIBaTh/OTOOpa)kaTh JIETEHIY B Toje rpaduka

(cooTBeTCTBHE JIMHUM U HA3BaHUU ITapaMeTpa).

I[Ipumeuanue — DnemeHT ympasneHus "Jlara/Bpems" W MON3yHOK ONOKHUpYKOTCS Tpu pabore B
pexume "ABTo".

Tabnmuiia mapamMeTpoB TpenHa3HAYeHa Ui HWHIMBUAYAJIbHOW HACTPOMKH OTOOpa)kaeMbIX Ha
rpaduKe JaHHBIX, JUIS 3TOTO HEOOXOAUMO BHIOpaTh HaOMIOMAEMBIi MapaMeTp W 3alTH B €ro HaCTPONKH

HakatueM KHOmkH "Hactp.". BeiOop JaHHOTO MyHKTa aKTHBHPYET 3KpaHHyo hopmy (Pucyrok 2.7).

Hactpoiku TpeHaa

or

Bupn, ‘CTyI'IEH'-lEITbII?I i

TonwmHa \E 2 E

Ctvne nuHWMK |So|id ~
3aKpeITh

Pucynok 2.47 - 3® "Hacrtpoiiku TpeHaa"

Ha nannoit O® MOXHO UBMEHUTH LBET, BUJ (CTYNE€HYAThIH, IUHEUHBIN, CIUTAH, TOUKH), TOJIIUHY U
CTWJIb JIMHWHM, a TaKke BBIOpaTb Ooch opauHar (JieBass wid mpasas). Ilocie yero Haxarb KHOIKY
"3akpeITh".

3amyck, OCTaHOBKa Mpolecca pUcoOBaHUs TpadUKOB U yAalleHUE COOpaHHBIX JAHHBIX YIPABISAETCS
KHOIIKAMH C COOTBETCTBYIOILIMMU PUCYHKAMH.

Hacrpoiika BpeMeHHOTO MHTEpBaIa, 32 KOTOPHI OTOOpaXaroTcs NaHHbBIE, OCYIIECTBIISETCS B OKHE

"lnanazon BpeMmenn" (Pucynok 2.48), koTopoe BBI3bIBAETCS Ha)KaTHEM Ha KHOTIKY "OKHO BpeMeHH: ....".
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Texkymmii nuana3oH yka3aH B Ha3BaHUM KHOMKHU. [locnme BeIOOpa HEOOXOMUMOTO TUAra3oHa HaXaThb

KHOIIKY "3aKpbITh".

[nanasoH BpemeHn
| 2mumyte | | 2 vaca |
| 5mmyr | | 6uacos |
| 10mmmyr | | 12vacos |
| 30mmmyr | | 24 vaca |
| twac | | 48vacos |
| Mombsos. | | 10 5 mun
| l

Pucynok 2.48 — 0 "Jluana3zon BpemMeHu"

[Tporpamma mnopjepkuBaeT pUCOBaHME I'padUKOB Ha JBYX OCAX OPAMHAT C aBTOMAaTHYECKUM
BBIYMCIICHHEM MacmTala, YTo MO3BOJISIET HAOMIONAaTh 3a JAWHAMHKOM KaKk MHHHMYM JBYX MapaMeTpOB,
CWJIBHO OTJIMYAIOIIMXCS 110 3HAYECHUSIM.

[TporpaMma TOAIEPKUBAET BO3MOXKHOCTh W3MEHUTH THUI M CTHJIb JIMHUH Ui BCeX TpaUKOB,
UCIOJIb3Yysl KOHTEKCTHOe MeHI0 Pucynok 2.49, 2.50, BBI30B KOTOPOro OCYLIECTBISAETCS OJUHAPHBIM
IIETYKOM MPaBON KHOMKOM "MbIN" B TF000M MeCTe oISl ¢ rpaduKaMH.

Taxke ¢ OMOIIBIO JAHHOTO KOHTEKCTHOTO MEHIO MMEETCS BO3MOXKHOCTh COXpPaHUTh Ipaduk B

daiin B BUIE N300pakeHUs UM HaOopa TOYEK JaHHBIX.

1.2
I ] S -
1
s A S
0.8
CoxpaHuTb B Gain =
Twvn nnHnir » Toukwm 5
] CTunb AMHWK g CTyneHuatbiu
JlnHerHbIN
Cnnann
0

40:00 08:50:00 03:00:00 09:10:00 09:20:00 09:30:00 0%:40:00 0%50:00 10:00:00

Pucynox 2.49 — Tun nmuauit rpaduka
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CoxpaHunTb B Gann =
Y v
CTrab TUHWUIA > Dash

|

DashDot
DashDotDot
Dot

Solid

0:00  05:00:00 0510:00  05:20:00  05:30:00 G

Pucynoxk 2.50 — Ctunb JiuHu# rpadukoB

2.9.16.4 Bxnaaka "ApxuBbl"

Crpanuua "ApxuBbl" mnpegHazHaueHa g MPocMoTpa apxuBoB AaHHbIX u3 [I3Y miorHOMepa.
Buemrnuii Bua Briaaaku (Pucynok 2.51).

CrpaHuna copepXuT Habop (GyHKIUI, MO3BOJISIOUIMI MpocMaTpuBaTh apxuBHbIe 3amucu u3 [13Y
YCTPOMCTBA U COXPAHSATh UX B BHEPrOHE3aBUCUMYIO amsaTh DBM.

B ciydae, ecnu MOIKITIOUEHHOE YCTPOMCTBO HE WMeeT (YHKIMH apXUBHPOBAHUS JaHHBIX W

COOBITHM, CTPaHULIA HEIOCTYITHA.

iz Apxuesl @& cocras rasa‘ ﬂwarHocmxa‘ BN Ocuwnnorpammm‘

I'IapameTpm‘ = 3aI'IHCb£laHHhIX‘ ,E TpeHﬂhl‘ T} OTUETH

T Tun apxvea Tagnuua | Mpadmki
NaHHele 2a yac v 2022.04.01 2022.04.01 2022.04.01 ~
00:00:00 01:00:00 02:00:00
Kawan  Kanan | » [atalepemn sanucu it Sl Rl fii s 2022.04.01 01:00:00 | 2022.04.01 02:00:00 | 2022.0¢
7 Hauano uxTepeana 7 70 70
Temne ,1C E L |
01 anpens 2022 00w B~ patypa.
0,1034193 0,1033971 0,1033665
® 77 Koneu uutepeana Lotz Lol
03 anpena 2022 104 B~ CkopOCTb 3ByKa,M/C 341,0636 341,0247 340,9818
® EnEE & MnoTHOCTE M3MepeHHan, Kr/M® 1,2552 1,2552 1,2552
. MNoTHOCTE USMEpEHHERA NPK
» Cunrats Cyomai pe = 1,2176 1,2176 1,2176
KoahdmumeHT cxnmaemocTy 0.9996 0,9996 0,9996
KoathhMUMeHT CXUMaEEMOCTH NpK 09996 0,9996 0.9995
OTobpaxedne sanucei cy
) Mo cTpokam MonsapHaa macca,r/m® 29.27343 29,2788 2927917
® Mo cTtonBuam MokazaTens agnabaTel 14112 1,4113 1.4113
TennoTeopHan cnocoBHOCTE 0,0000 0,0000 0.0000
HW3LWaA
TennoTeopHan cnocoBHocTs 0,0000 0,0000 0.0000
BLICLUERA
Yucno BobBe 0.0000 0,0000 0,0000
Kog HC 0=0 Ox0 =0 v
< >

Pucynok 2.51 — Bknanka "ApxuBbr"
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Ha l[aHHOfI BKJIAAKC UMCIOTCA CIACAYIOMUC JICMCHTBI YIIPABJIICHUA:

Twn apErEa

[.El.aHHble 3@ MECAL v]

NaHHele 33 vac
[aHHEIE 33 CyTHM

ﬂﬂllﬂm.l
— — HOpE€AHa3sHA4YCH MJIA TOI'O YTOOBI C(l)OpMI/IpOBaTB OTYEeT 3a

OTIpEeICTICHHBIN MEPUO]] BPEMEHH, MPEICTABIISAET COOON BBITIAAIONININ CITUCOK;

KaHan Kanan 1
- — MpeHa3HAYEeH [T TOrO YTOOBI BEIOMPATh KaHAJ IS ONPOCca IAaHHBIX;

7 Hauano WMHTEpEana

30 womepA 2019 12y, [E~
- — IpeJHa3HaYeH I TOro YTOObI 33/1aBaTh HAYAJI0 MHTEPBAIA

BpEeMEHH sl POPMHUPOBAHUS OTUETA;

* [7 Koweu wutepeana

10 pexkacpa 2019 11a. [~
- — I[peAHa3sHa4deH JUIs TOro 4YTo0bl 3a4aBaTh OKOHYAHUE

MHTEpBaJIa BpeMEHH U1l (POPMHUPOBAHUS OTUETA;

@ #l Kon-so zanucel 10
— — TpegHa3’HAYeH Ui TOrO 4YTOOBI 3aJaBaTh KOJMYECTBO

3anucel u3MepsieMoro napamerpa st QOpMUPOBAHUS OTUETA,

: f Cuntate

- — TMpefHa3HauyeH A TOro 4YToObl HayaTh CUHUTHIBAHUE

JAHHBIX A7 OPMHUPOBAHUS OTYETA 10 3a/1aHHBIM ITapaMeTpaM;

KoHTeKCTHOE MEHIO IMEET CIIeTYIOIINE AIEMEHTHI YIIPaBICHUS:

1)  "Coxpauuth Tabmuiy B (aiin" mnpemHasHadyeH JJIsI COXPAHEHHUS COACPKUMOTO TaOJHUIIBI
napaMeTpoB B TEKCTOBBIN (haiin. CoxpaHseTcs Bce COAepKIUMOe TaOUIIBI, BKITFOUAs 3ar0JIOBKH CTOJIOIIOB.
[Ipu coxpaHeHHH MOKHO BBIOPATh ClIEAYIOIINE apaMeTphl:

—  xoaupoBky: ANSI umu UTF-8;
— cumBon-pazaenutens: CSV wmm TAB.

[TpennouturensHo BeIOUpaTh KoaupoBKy UTF-8 miis koppekTHOro oTo0paxeHusi CHMBOJIOB, HO TIpU
ucrionb3oBanuu opucHoro makera MS Office 2003 u Oonee panHHe BBITYCKH Jy4Iine coxpansaTh B ANSI.

2)  "Coxpanutbh Tabmuiry B MS Excel(!)" npenHa3zHaueH Al COXpaHEHUS COIEPKUMOTO TaOIIUIIbI
napametpoB B ¢aitn MS Excel. [lnst coxpanenuss neooxomum MS Excel Bepcum He Hmke 2007 c

ycTaHOBJIEHHBIM aononHeHueM "Ilonnepxka nporpammupoBanus .NET".

2.9.17 Dxpannas gopma "Cocras raza"
D@ mpeaHa3zHadeHa JUIA MPOCMOTPAa M M3MEHEHHs COCTaBa ra3a M MeTofa pacdéra (pU3MYecKHX

CBOWCTB ra3oBoii cMecu. Buemnuit Bua Bkiaaaku (Pucynok 2.52).

00O HIIO "Typoyaentnocts — IOH™ 77



Turbo Flow UDM PyKoOBOACTBO IO YKCILIYATAIIMA

XB I'Iapamerpul 3 38MMCh OaHHLIX @ TpeHokl Q OT\-IéTbll {:_"., Apxuau”m ﬂMaI’HOCTHK&l E OCLIM.I'LI'IOI’paMMHl

MeTop pacuéra MapameTpul pacyéTa

Kex=Const 3nay. K1

GERG-91 mog, HanmeHoBaHWe En.mnzm. OK OwnanazoH

NX19 mog

AGAB8-92DC 2 Owokcup yrnepopa Mon.% 4,3000 0..20

OCT 30319.2-2015 3 MertaH mon.% = 88,0500 70..100

4 3ram won% 56000 0..10

Fgggﬂ M§ ﬂggg‘ 8 5 [lMponaH Mon.% 20000 0.35

FCCC,EI, MP 229.2014 6 H-EyTaH Mon.% 0,0000 0.1 ,5

AGA8-Detail 7 w-BytaH Mon.% 0,0100 0..15

AGAB8-Gross 8 ufTleHTaH mon.% | 0,0000 0..05

FCCCA MP 134-2007 9 HeleHTaH Mon% 0,000 0..05
10 H-TekcaH Mon.% 0,0000 0..0,12
11 H-TenTan Mon.% 0,0000 0..0,15
12 H-OkTaH Mon.% 0,0000 0..0,15

CyMTaTb COCTAE rasa 13 Bopgopopg mon.% 0,0000 0..10

14 Kwcnopopg, Mon.% 0,0000 0..0,15
15 lenwnii Mon.% 0,0000 0..05

3anucate cocTaB rasa | 4o apqoy mon%  0,0000 0..0,15

N3meHnTE MeTOg
pacuéta

Pucynok 2.52 — 30 "Cocras raza"

Crpanuna cofepkuT TaOIuIly A BbIBOAA MH(POPMALMM O KOMIIOHEHTHOM COCTaBE U 3JIEMEHTHI
yIIpaBIICHUS [T YTEHUS/3aIMCH COCTaBa ra3a M BEIOOpa HOBOTO METO/IA pacuéTa CBOMCTB I'a30BOM CMECH.
Tabnmuia cHaOkeHa KOHTEKCTHBIM MEHIO W3 omHoro nyHkra: "CoxpaHuth B (aiin'", KOTOpBIHA

MNpeaAHa3HAYCH IJIS BBI3OBA Q)YHKHI/II/I COXpaHCHU NAaHHBIX U3 Ta6J'II/II_IBI B TEKCTOBBIN Q)aﬁﬂ.
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2.10 Cucrema 321U THI 10CTYyNIa K IapaMeTpaM IIOTHOMepa

3ammra 0T HECaHKIMOHHMPOBAHHOTO JOCTyNa K IapamMeTrpaM IJIOTHOMEpa pealn30BaHa B BHEC
HapoJIBHOTO JOCTYNa C ONpPEACICHHBIMH YPOBHAMHU (JUIS KaXIIOTO YpPOBHS — CBOHM mapoib). Kaxmprit
TaKoil ypOBEHb AaCCOLMHPYETCS C IIOJb30BaTelIeM WM OIEepPaTopoM, OOJaJarOIUM KOHKPETHBIMH

o0s13aHHOCTIMH WK TipaBamu goctymna (Taonuma 2.5).

Tab6auua 2.5 — YpoBHu qoctyna

YpoBenb
IIpaBa nocryna IIpumeyanue
aocTyna
JlonmyckaroTcst TOJIBKO COTPYIHUKH,
— BBeJleHHE TapoJisi He TpeOyeTcs;
"o" JEHCTBYIONINE OT MMEHN COOCTBEHHUKA/TUIIA,
— YTEeHUs JIIOOBIX apaMeTPOB IJIOTHOMEPA,
orepaTop 9KCILTyaTUPYIOLIEro MIIOTHOMED (B HOpsAKE
— 3aIKUCh HEBO3MOXKHA.
MOBCETHEBHON AKCILTyaTalluy)
— BCE BO3MOXXHOCTH ypoBHS "0";
" JlotmyckaroTcsi TOBKO COTPYIHHKH,
— [apoJIbHas 3aIlINTa;
CYIIEPBH30D JEeMCTBYIOLINE OT IMEHU COOCTBEHHUKA/INLIA,
— JOCTYII AJIsI 3aIIMCH U OTOOpaXKeHHs
(motpebuTesnp) AKCILTYaTHPYIOIIETO TUIOTHOMED
HACTPOEUHBIX MapaMETPOB CBSI3H;
— BCE BO3MOXHOCTH ypoBHe "0" u "1";
o — MapoJIbHAas 3aLIHUTa; JlonmyckaroTcst TOJIBKO YIIOJTHOMOYEHHBIE
— JIOCTYII AJIs 3aIUCH HEKOTOPBIX COTPYZHUKH KOMIAHUU-TIOCTABIINKA
IIOCTaBIIUK
METPOJIOTHYECKH 3HAYHMBIX TapaMeTPOB HEPTOPECYPCoB
(Inama3oHbI AaHATOTOBBIX BBIXOJOB H T.J.).
— BCE BO3MOXHOCTH ypoBHei "0", "1" u "2";
JomyckaroTcst TOJIBKO COTPYIHHKM,
"3" — HapoJibHAas 3allNTa; 5
aTTECTOBAaHHEIC B KAYECTBE MMOBEPUTENICH 110
METPOJIOT — JIOCTYTI AJIs1 3aIIUCH KaJTMOPOBOYHBIX
JAaHHOMY BHIY U3MEpPEHHI
KO3 PHUIIMEHTOB.

HmeeTcst BO3MOKHOCTh M3MeHeHUsI napodei mocpeacteom 10 "APM "UFG View" (cm 11.2.9.12).
[Tonp3oBaTens OMpEAEICHHOTO YPOBHS MOXET H3MEHMTh HE TOJNBKO CBOM MHapoib, HO M Napoib
M0JIH30BATENS C MEHBIIUM YPOBHEM.

Ipumeuanue - Ilo ymomuanuto mapois "[lorpedurens” — 1111, mapons "TlocraBnmmka" — 2222.

[Mpu xaxaoMm uaMmeHeHun mapameTpoB depe3 [10 "APM "UFG View" mporpamma 3ampaiiuBact
BBECTH Mapojb. B ciydae BBOJa HEBEpHOTO MapoJis 3aluCh MapaMeTpoB OyneT OTKJIoHeHa. B memsx
3alUTHI OT oAOOpa Mapossi METO0M Iepedopa, MPH BBOJIE HEBEPHOTO MAapoJis 5 pa3 Moaps/ MIOTHOMEP
OnmoxkupyeT JanbHeWIuii BBoA mapois B TeueHue 30 MuHyT. B 3TOM ciiydae noctyn OyneT OTKIIOHEH,
JaXe MpH BBOAE MPaBUIBHOrO maposs 10 wucredeHus 3tux 30 MuH. Beixmrouenume npubopa u
nocienyolee BKII0YeHnEe He OOHYIseT BpeMs OJIOKUPOBKH.

[ToMumMO TapoIbHON 3aIIMTHI TaKkKe HMMEETCs BO3MOXKHOCTH OJIOKHMPOBKH BCEX IapaMeTpoB OT

W3MCHEHHS IyTEM YCTAHOBKHM cHeruanbHoro mkammepa (XP4) na mrare moakmodeHuit (Ommoka!l
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HcToyHHMK cChUIKM He HaiileH.8). YCTaHOBIEGHHBIN HKaMIEp BKIIOYAET PEKUM 3alUTHI 3aIIUCH BCEX
napaMeTpoB, 3a HCKIIOYCHHEM I1apaMeTpoB, TpeOYIOUIMX ONEepaTHBHOTO M3MEHEHUS BO BpeMs
JKCIUTyaTallud MJIoTHoMmepa. JlaHHBIA pkaMiep 0oOOpyAOBaH CHELMANIbHBIM MPUCHOCOONIEHUEM s
OINJIOMOMPOBKH, YTO MO3BOJISIET UCKJIIOYUT €r0 HECAaHKIIMOHUPOBAHHOE OTKIIIOUYEHUE.

B nmpunoxenuu K npuseneH nepedeHp napaMeTpoB IJIOTHOMEPA M HEOOXOAUMBIH yPOBEHB AOCTYIIA,
JUIL UX U3MEHEHHUs, a TaKkke MHPOPMAIUIO O BIMSHUM JUKAMIIEpa 3aIIMThI 3allUCH HA 3TOT Hapamerp

(rpader "Y/1" u "33").
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211 Cucrema apxuBHpPOBaHUA

2111 Bugsl apxuBOB

Bcerpoennsbiii BP 1103BoJIIeT BECTH CIIEIYIOIIME BUJIbI apXUBOB:

— apXH1B U3MEPEHHBIX IIapaMeTPOB;

— apXuB COOBITHI U TPEBOT;

— ypHaJl U3BMEHEHUSI HACTPOEUHBIX [1aPAMETPOB.

2.11.2 ApxuB U3MEPEHHBIX TAPAMETPOB

JIaHHBIN apXUB BKJIIOYAET B c€0s1 3alKCh CIEAYIOIUX [TapaMeTPOB:

— JlaTa ¥ BpeMsl 3aIlnCH;

— cpeaHuid paboUMii U CTaHAAPTHBIN 00BEM 3a MEPUOJT B IPSMOM U OOpAaTHOM HAIPABIICHUH;

— CyMMapHBbIii pabo4mii U CTaHJApTHBINA 00BEM B IPSIMOM M OOPaTHOM HaIPaBICHUU;

— CpeHsisl Macca ra3a i CyMMapHasi Macca 3a epHoJ B IPSIMOM U 00paTHOM HalpaBJICHUY;

—CpeHMH BOCCTAHOBJICHHbII 00BbEM ra3a M Macca 3a Mepuoa B MHpsAMOM U 0OpaTHOM
HaIPaBJICHUSX;

— CyMMapHBI BOCCTaHOBJIEHHBIH 00BEM Ta3a U Macca B IPSMOM M 0OpaTHOM HallpaBJICHUSX;

— CpeHsisl TeMIepaTypa 1 JJaBjlIeHue rasa 3a nepHo;

—3apeructpupoBanHblie koabl HC 1 BpeMs ux JeiicTBus B Te€UEHUE NEPUO/a;

— CpellHssA CKOPOCTh 3BYKA.

CymiecTByeT JBa THIIA apXKBa: YaCOBOM U CYTOYHBIM.

YacoBoil coxpaHseT MH(OpMAIMIO 3a KaXAbli MPONHACHHBIA 4Yac, CYTOYHBIH 3a KaXKIble CYTKH
(Hauama apxuBa 3ajaercs mnapamerpoMm '"PacuerHslit uac"). Takas opraHuzanusi MO3BOJISIET BHJIETbH
JIOBOJIBHO MOJPOOHYI0 MHPOPMALIMIO U IUHAMUKY WU3MEHEHUS U3MEPEHHBIX apaMeTPOB U B TO ke BpPEMs
COXPAHATH JOCTATOYHO OOJIBILON MeproJ] BPEMEHH JJIs BEACHUS YUeTa.

2.11.3 ApxuB coObITHI U TPEBOT

ITpu pabGote MmIOTHOMEpa BO3HUKAIOT Pa3JIMUHble COOBITHS (Hampumep, 'BKIIOYEHHE IIoOTHOMepa'
Wi "BCKpBITHE Kopryca'), OMTOBas Macka KOTOpbIX HaxomuTcs B peructpe "CoObiTHsi W TpeBOTH"
TEKYIIUX MapaMeTpoB (TeKyliee coctosiHue). PacimmdpoBka 3HaYEHUN HTOTO PErucTpa IMpUBEIEHA B
npuiioxenuu K.

[InoTHOMEp BEAET OTAEIBHBIM KypHaj, B KOTOPOM COXPaHSIOTCS BCE M3MEHEHHUS 3TO PErucTpa,
TakuM 00pa3oM (PUKCHpYIOTCS BCe BO3HHMKHOBEHHS M HCUE3HOBEHHUS cOObITMH. BmecTte ¢ coObiTHeM
COXpaHseTcs Jjata u BpeMsl, YTO MO3BOJISET JIyUllle TUarHOCTUPOBATh MpUoop.

2.11.4 KypHan U3MEHEHUH HACTPOEUHBIX NMApaMETPOB

MHorue HacTpoeyHble apaMeTphl IIOTHOMEPA UIPAIOT BAXKHYIO POJIb B paboTe mpubopa, mo3ToMy
Ba)XHO 3HaTh, KOrza ObLJIO MPOM3BEACHO UX M3MEHEeHHe. [ 3Toro mpeaHa3zHaueH OTIENbHBIN apXuB, B
KOTOPOM coxpaHsieTcsi nHpopMaius 00 U3MEHEHUH JIF000r0 HaCTPOEUHOTO MapaMeTpa ¢ yKa3aHHUEeM JaThl
Y BPEMEHH, a TAK)KE CTApOro M HOBOT'O 3HAYEHMsI TapaMeTpa.

2.115 TIlpocmoTp apXxuBOB
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[Tpocmotp apxuBoB ocymectBisiercss nocpeactsom [IK u I[1O "APM "UFG "View". Ins storo
HEOOXOAMMO MOAKIIOYUTECS K IIIOTHOMEpY (cM. 11.2.9), BeiOpaB npubop "IlnoTHomep-cuerynk raza 'UFG'
(BP-20)" u otkpbITh BKIaaky "Otuers" (Pucynok 2.).

B nannoit popme Bo3MOXKEH BHIOOP CIETYIOMINX BapUAHTOB!

—"Oruer 3a Mecsan" — GopMHUPOBAHUE OTUETOB 33 OJJUH KOHKPETHBIH MECSII;

"JlaaHbIe TOCYTOYHBIE" — (POPMUPOBAHKE OTUETOB 32 MPOU3BOJILHOE KOJI-BO CYTOK;

—"Oruer 3a cyTku" — (hopMHUpOBaHNE OTYETOB 33 OJJHH CYTKH HA KOHKPETHYIO JIaTy;

"JlaHHbIE TTOYacoBbIe" — (POPMUPOBAHUE OTUETOB 33 IPOU3BOJIBLHOE KOJIMYECTBO YACOB;
[Tocne BbIOOpa BapuaHTa OTYeTa HEOOXOAMMO BBIOPaTh, KakUe€ apXHUBbI HEOOXOIUMO CUUTATh,
YCTaHOBHB COOTBETCTBYIOIIME ranodk "Apxus nanubix", "Xypuan coOertuit” u ")KypHan usmeneHuit".

B kon1ie Haxarp kHotky "CdopmupoBars.

06 A
b et s Apxve OaHHBIX | (', Apxue NaHHLIX (peBepc)

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 "'Ed 89 | 120,000 | 120,000 | 381,255 | 381,255 | 0,3000000 | 0,0 | 3,177 | 103,165 | 103.1¢
-y
#% 3ae. Homep 817000073 9-10 | 62575 56,333 185,914 | 178978 | 0,1955000 | 13,0 | 2,025 | 54461 4843
MNapameTpel 0T4éTa 10-11 | 11,296 0,000 11,197 0,000 | 0,1020000 | 252 (09912 9,736 0,00(
15 Oruér |OTuéT3acyTkM v|
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 pavmex (@ 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 | 6977 0.,00(
Cocrag rasa 18-19 | 20,620 13,333 49,521 42360 | 0,1231111 | 235 | 1,226 | 17,615 11,38

Kypnan cobeiTui KypHan nameHeHniA
19-20 | 120,000 120,000 381,248 381,248 | 0,3000000 @ 0,0 | 3,177 @ 102502 102,5(

[i1] cpopmmposats % 2021 | 120000 | 120000 | 381,248 | 381,248 | 0,3000000 | 00 37177 | 102502 | 1025

21-22 120,000 120,000 381,248 381,248 | 0,3000000 | 0,0 | 3377 | 102502 102,5(

== MNeuaTs (pdf
= (pdf) 22-23 120,000 120,000 381,248 381,248 | 0,3000000 | 0,0 | 3,177 | 102502 102,5(

i

23-0 120,000 120,000 381,248 381,248 | 0,3000000 | 0,0 | 3377 | 102502 102,5(

n-1 120 0NN 120 0NN 281 248 281 248 N 2N00nnn nn 2177 1N RN in? & 7
M 3

Pucynok 2.53 — 5O "Otuers"

ITocne cumThIBaHMSI apXWBOB B IIOJE€ JAHHBIX CIIpaBa IOSBUTCS HECKOJBKO JOIMOJHUTENIBHBIX
BkiIanok ("ApxuB naHHbIX", "ApxuB naHHbix (peBepc"), "ApxuB coObiTUi", "ApXHUB H3MeHEHUN"),
CoJIepKaIllUuX CYNTAHHBIE apXUBHBIE JAHHBIE.

B nanpHeiimemM BO3MOXKHA Ie4aTh IMOJYYEHHBIX OTYETOB Ha NPUHTEpE, [UIA 4Yero HeoOXOIuMOo

Ha)xaTb KHONKY "lleuars".
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2.12 CaMoauarHoCcTHKA

[TnoTHOMEp SBISETCSI CIIOKHBIM MHUKPOIPOILIECCOPHBIM yCTPOMCTBOM, CIIOCOOHBIM K BBISBICHHUIO
OTIpeIeIEHHOTO pojia MpobJIeM, CBA3aHHBIX ¢ U3MEPEHHEM IUIOTHOCTU. B mporecce paboThl TPOUCXOIUT
MOCTOSTHHBIA aHaJlu3 U KOHTPOJIb MapaMeTpoOB HM3MEPEHUH M B CiIydae HMX BbIXOJa 3a JONYCTUMBIE
npenensl  (popMHpYeTCss CHUTHAI TMPEAYNPEKACHHUS WA aBapuu. TakUMH TapaMeTpaMH SBISICTCS:
OTKJIOHCHHE W3MEPEHHOW CKOpPOCTHM 3ByKa Ha Jiyde OT CpEIHEH CKOPOCTH 3BYKa, COOTHOIICHHE
CUTHAJI/IITYM, a TalKe HACTpOhKH ycuiieHus (mapameTpsl APY).

J1y1st KOHTpOJISE pabOThl CAaMOAMArHOCTUKH HE00X0nuMo nmoakmrounTh motHoMep k [1K, B T10 "APM
"UFG View" noakmountbest kK npudopy "IlnorHoMep-cuerynk raza 'UFG' (BP-20)" u BbIOpaTh BKIAIKy
"uarnoctuka" (Pucynok 2.54). JlaHHOe OKHO MOXKET OTJIMYAThCSl B 3aBUCHUMOCTH OT Bepcuu I10.

I'pacdmueckoe mpeacraBaeHne JAHHBIX MTO3BOJISET HAIMIATHO OTOOPA3HUTh TEKYILEe COCTOSTHIE MpuOopa.

el UFG View v.1.3.73 (Full): BoluncnutenbHblid 6nok nnoTHoMep[FW 0.03] - a
CeAsb W HacTporkk  pwéop  WhctpymenTel  Bua  Cripaeka
Kop cocrosHmsa T, °C Pabc, MlMa Puab, Mila VaB, m/c p.xrfme peT, kr/m® Koagd.cx. Tex Koap.cx.cr Macca, r/mons Apuabata
0x83000001 18,16 0,100947 -0,000378 879,29 0,2126504 0,211991 1,000199 1,000204 5,100536 1,628113 E
\i HapaMeTphll 3 36HMCbnEHHh\X| ’E TpeHas Q Oruéml g Apsta\l . Cccrasrazal OwarHocTuka E QcumnnorpamMel
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Pucynok 2.54 — 3O "Jluarnoctuxa"

CrpaHuna coaep HUT BOCEMb WHAMKATOPOB:

1 — uHaMKaTOp CKOPOCTH 3BYKa, M/C;

2 — MTHIUKATOP CKOPOCTH TOTOKA, M/C;

3 — MHIUKATOP OTHOUICHUS CUTHAJI/TITYM;

4 — ynaukarop kodxpduuuenta ycunenus aydeit (1b);

5 — uHaMKaTop Temneparypsl, °C;

6 — uaukarop nasienus, Mlla;

7 — MHJIUKATOP IIOTHOCTH JUISl pAa0OYHX YCIIOBHIA, Kr/M°;

8 — MHMKATOp TIOTHOCTH IS CTAHAAPTHBIX YCIOBHIA, KI/M°

Ha HHAUKATOpax 0003Ha4YEeHBI 30HBI 3HAYCHHM nmapaMCTpoOB PA3JIMYHBIM I[BCTOM. HOpMaJILHOC
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(hyHKIIMOHUPOBaHUE TUIOTHOMEpPA 00ECNeUrBaeTCsS NMPHU HAXOXKICHUM 3HAYCHUU TapaMeTpoB B 3eIEHOU
30He nuarpamMM. [lpW HaXOKICHWHM 3HAYCHHUN TapaMeTPOB B JKEJITOM 30HE AMAarpaMM IUIOTHOMEpa
MPOIOJDKAET BBIMOJIHATH CBOM (DYHKIIMU, HO HEOOXOAMMO OOpaTUTh BHMMaHHE Ha pabory mpubopa. B
cllydae eciii 3HaYCHHE MapaMeTpoB OyJeT B KPAaCHOH 30HE JuMarpamm, TO 3TO 03HAYaeT YTO UMEET MECTO
rpo0JieMa U BO3MOXXHO TpeOyeTCsi CEpBUCHOE 00CITy)KUBaHUE.

[Tanens "CocrosHue npubopa" orodpaxkaer HHPOPMALHIO O TEMIIEPAType MUKPOKOHTPOILIEPA, €T
HanpsDKEHUU TIUTaHUS, YPOBHE 3apsiia 6arapen (aBTOHOMHOE UCTIOTHCHHE).

B HmxHell wacTu sKkpaHa oTOOpaxaroTcss (uard TpeBOr U OOIIMI pe3ynbTar JUarHOCTHKU

mwiotaomepa: "HOPMA", "BHUMAHUE", "HEUCITPABEH" (PucyHnoxk 2.55).

© o oO000000 L Hopwa

© 0 oeswool s

Pucynoxk 2.55 — O0Gmmii pe3ynbprar TuarHoCTUKH

Jlis mopoOGHOro MpOCMOTpa pe3yNbTaToB JAUArHOCTHKH IJIOTHOMEpa HEOOXOAMMO HaXKaTb JIEBOU
KHONKOM MbIIIM Ha 0ONacTh HAANUCH C PE3yJAbTaTOM JHUArHOCTHKHM (kénras o0nacTh € TEKCTOM
"BHUMAHMUE"). B pe3ynbrare nosBurcsa 9P "Pe3ynbrarsl AMArHOCTUKYU YABTPa3BYKOBOI'O IIOTHOMEPA
raza" (Pucynok 2.56).
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l

CraTyc "gaTuMkKn He nopknoueHs"

Beixog 3a npegents! NpMMEHWMOCT METOAE pacyeTa no
TEMAAnATYNES

Brixon 2a npefens NpUMeHWMOCTH METOAE pacyeTa no
NARNSUMI

38WMTa 3anuc NapaMeTpoB BKIKYEHE

Ouwwubka LCD
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Huzknid ypoBeHE HANPAXEHWA MUTEHWA

Huzknii ypoBeHs 3apaga GaTapen
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Ouwwubka mic FRAM
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< Hopma (12) A\ Aeapus (3)

Pucynok 2.56 — ITonpoGHble pe3ynbTarhl JHarHOCTUKU

Ecnmu Bosnukaer curnan mnpexynpexiaenus "BHUMAHUE" ans napamerpoB "IIpoduis",
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"Cummerpus", "3aBuxpeHue", To ciaenyeT IpoBEPUTh IPAaBUIBLHOCTh MOHTaXa IuioTHoMepa Ha [TYUT.
Ecnu Bosnukaer curnan aBapuu "HEHOPMA", To crnemyer mpoBepuTh MPaBHIBHOCTH PaOOTHI
IUIOTHOMEDA.

dyHKIUKA camoararHoctuku Tabmuma 2.6.

Ta6auna 2.6 — OyHKIMH TUATHOCTHKY TUIOTHOMEpA

IHoporosoe Coo0menue
IMapametp IMpumeyanus
3HAYEHHE | MpeaynpexIeHust
OTOT CHTHaJ TPEBOTH AaKTHBHPYETCS €CIH COOTHOIICHHE
CHUTHAJ-IIyM CTAaHOBHUTBhCA CIMIIKOM MasbiM. Bo3MoOXHBIE
CoortHolleHne Cursan aBapuu
15 nb [IPUYUHBL:
CUTHAJI-IIIYM "HEHOPMA"
- IIyMOBBIE TOMEXH;
- HeHUcIIpaBHble Y3 MpueMo-TepeaaTIUKU.
CurHan mnpenynpekICHHUS  BBIJAeTCA, €CIH  JIOCTUTHYT
Curnan MaKCHUMalbHBIH KOX(QQUIMEHT yCWICHHsS cuUcTeMbl APYVY.
Nunexc
MpeyTPExICHUS Bo3MoXHBIE TPUYNHBL:
APY =0
"BHUMAHUE" - IJaBIICHHE B TPYOOIIPOBOIe MEHBIIE aTMOC(HEPHOTO;
Ycunenue - 3arpsi3HEHUE Y3 NaTYHMKOB.
CHTHaJa CurHan TNpeaynpekKACHUs  BBIAACTCS, €CIH  JIOCTHTHYT
Curnan MHUHUMAaJIbHBIA ~ KO3(GUUMEHT ycuiieHus cucteMbl APY.
Hnnexc
MpeTyIpexICHI Bo3MOXHBIE TPUYNHBL:
APY =119
"BHUMAHUE" - JaBJeHUWE raza B TPyOOIIPOBOJE NPEBHIIIACT MAKCUMAIBHOE
pabouee.
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3 IloBepka M TecTUpOBaHHe

| IlnoTHOMEpHI, IpeHA3HAYCHHBIE IS MPUMEHEHUS MPHU 3HAUeHUAX pabouero naienus ao 10
MIIa, noasepraroTcsi IEPBUYHON MMOBEPKE HA MOBEPOUYHOM YCTAHOBKE C MTOBEPOYHOM CPEIOM — YUCTHIMU
razamu.

[ToBepka npousBoauTCA™:

— OI'YII «PocroBckmii IICM» (arrectar akkpeautammu Ne RA.RU.311306) B nuamazone
WU3MEpPEHHsI TUIOTHOCTH rasa 10 350 Kr/m®:

— J1a0opaTOPUSIMU M aKKPEAUTOBAHHBIMU HA IPABO BBIMOJIHEHUs pabOT JIMLIAMU B COOTBETCTBUU C

I[CI\/JICTByIOH.[I/IM 3aKOHOAAaTCIIbCTBOM,

*B cootBeTcTBUU ¢ MokymeHnToM MII 2302-0003-2022 «IIpeobpazoBatenu muoTHOCTH Tra3a Turbo

Flow UDM. Metoauka nmoBepkn», yreepsxacaaomy OI'YIT «BHUMM» 12.04.2022 r.

3.1 O6mue cBegeHus

B nuioTHOMEpe npeycMOTpeHbI CieyOLe TUIIbI TOBEPOK U TECTUPOBAHMUIA:

— IIOBEpKa M0 IJIOTHOCTH (BBIIOJIHSIOTCS B COOTBETCTBUU ¢ MeToAMKON moBepku MIT 2302-0003-
2022.);

— TECT KaHaJla U3MEPEHHS CKOPOCTH 3BYKa,

— TIOBepKa KaHajla U3MEPEHUs TEMIIEPaTyphl;

— TIOBEpKa CUTHAJbHBIX BBIXOJIOB (T€CT BBIXOIHBIX CUTHANOB F, I).

Jljis BBITIOJIHEHUS MTOBEPKHU WM TECTUPOBAaHUSA HEOOXOIMMO Mpu nomouy nporpammsel 110 "APM
"UFG View" nonkirounthes K Berancnurenbublii 610k miotHomep "UDM™ u B mento "MHcTpyMeHTHI'”

BBIOpaTh HeoOXoauMbIi MyHKT (PucyHok 3.1).

MHcTpymenThI

PacuyéT pmsnyecknx CBORCTE rasoe

OBMeH AaHHBIMK

= [

CeefeHnA 0 Nnpubope
CeeaeHWA 0 NOBEpPKaX
MpoTokon KCTMROBKK
HacTpoeuHkle napamMeTpel
HocTyn K HacTpolike AaTuMKOB
ObHoeneHwe MO

Moeepka kadana T

Mosepka kaxana P

Moeepka KaHana p

TecT BoiXxOaHbIX CMrHanos F|

& UFGY3Ne ’

Pucynoxk 3.1 — [TyHKTBI MEHIO Il TOBEPKH U TECTUPOBAHUS
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3.2 IToBepka o MJIOTHOCTH

OmnpeneneHre OTHOCUTENIBHOM MOTPEUIHOCTH pe3yibTaTa U3MEPEHHH TUIOTHOCTH MPOBOIAT B TPEX
TOUYKaxX Juarna3oHa ¢ 3HaueHusMu riotHocte (15 £ 5) %, (50 = 10) % u (85 = 15) % (nanee B Tekcte —
1,2 u 3 Touka HM3MEpEeHHH COOTBETCTBEHHO) [Uala3oHa M3MEPEHMH IUIOTHOCTU AJIS IOBEPSIEMOro
IUIOTHOMEpA, YKa3aHHOTO B TAclopTe Ha IJIOTHOMEp. B 3aBucMMOCTHM OT [uama3oHa W3MEpeHUui
IUIOTHOCTH Ta3a, YKa3aHHOTO B MAcIOpTe Ha IMOBEPSEMBIH IJIOTHOMEP B COOTBETCTBHH C JAHHBIMU O
IUIOTHOCTSIX OCHOBHBIX KOMIIOHEHTOB CTaHIapTHhIX oOpasmoB (CO) - remwus, a3ota W aproHa Imnpu
temmneparype 20 °C 1 COOTBETCTBYIOIMX UM 3HAUE€HUI a0COIMIOTHBIX AaBJICHUH, NIPUBEAEHHBIX B Ta0IHLE

3.1 BeIOMparOT HauboJee onTuMaTbHY0 KoMOuHaIuoo CO 11 MPOBEACHUS TTOBEPKHU.

Taoauna 3.1
OcHoBHOM JlaBenue,
komrioneHT CO MIla | 0,05 | 0,20 | 0,20 | 0,30 |0,60 [1,00 | 3,00 | 6,00 10,00 | 15,00 20,00
(abc)
o o o o o | K I © =
. S = w ~ © | o foe) o o
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3.2.1 Onpenenenre OTHOCUTEIBHOM MOTPEIIHOCTH TUIOTHOMEPA MPH 3HAYSHHUH IIOTHOCTH Taza (15
+ 5) % OT BepxHeH rpaHuLbl [uana3oHa U3MEPEHUN.

3.2.1.1 Jlns moBepkH IUIOTHOMEPOB C HIKHEW TIpaHMIel auana3oHa HM3MEpPEeHHH IUIOTHOCTH,
Haxonsmeiica B npexenax ot 0,14 kr/m® 1o 0,90 xr/M> 11 TIOBEpKHM B TMeEpBOi TOUYKE MAIA30HA C
3HaueHUsMHU TUIOTHOCTH (15 + 5) % oT BepxHell rpaHuibl Auana3oHa pekoMenayercs npuMmenats CO c
OCHOBHBIM KOMIIOHEHTOM T€JIUH.

3.2.1.2 Moaynp naBieHus STaIOHHBIH MeTpaH-518 ¢ BepXHMM MpeaesioM H3MEpPEeHUH B
3aBUCHUMOCTM OT MAaKCHMaJbHOTO JaBJE€HMsI ra3za /s NepBOM TOYKM H3MEpPEHUl IIOTHOCTH,
onpeaenéHHpIM 1o tabmaune 4.1 ycranasiausaioT B ycTpoiictBo 1308.01.000 (mpu noBepke Moaudukammii
UDM-I umu UDM-I ucnonnenne H) uiam B KOpIyc NMEepBHYHOTO MpeoOpazoBaTess IUIOTHOMEpa MpU
nosepke Mogudukanuu UDM-B. BbINOTHAIOT 3MeKTpUYECKHE MOAKIIOYEHUsT MOIYJS K Kaauoparopy
nasyieHus nopratuBHoMy Metpan 501-ITK/I-P. JIuauto nmopaym raza NOJKIIOYAIOT K BEHTHIIIO OaljioHa C

CO, BbIOpaHHBIM TS TTIOBEPKH INIOTHOMEPA B 1-i TOUKE U3MEPEHUH 110 JaHHBIM Ta0wib 3.1,
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3.2.1.3 C nomompto BakyymMmHoro Hacoca ABIIP16-/] BBHINOJHSIOT BaKyyMHUpPOBaHHE BHYTPEHHUX
nonocteit ycrpoiicta 1308.01.000 ¢ ycTaHOBJIEHHBIM NEPBUYHBIM IpeoOpa3oBaTeieM IUIOTHOMeEpa
moaudukaruu UDM-I unu xopiryca nepBuYHOTO mpeodpazoBaTess miaoTHoMepa Mmoaudukarun UDM-B
u nojoctel ycrpoictea 1312.00.100 ¢ nuHUYM nojgayu rasa.

3.2.1.4 TInaBHO OTKpHIBAIOT BeHTHJIb OamoHa ¢ BeIOpaHHBIM CO u 3amonustor CO BHYTpEeHHHUE
HOJIOCTH YCTPOWCTBA C YCTAHOBJICHHBIM IIEPBHYHBIM IpeoOpaszoBarerneM moaudukammu UDM-I wmun
nepBu4YHOTO mpeoOpazoBatens Moaupukanun UDM-B 1o BO3MOXHOCTH MeUIGHHEE YBEIMUYUBAs
nasiieHue, noka gapieHue CO He JOCTUTHET 3HauYeHUs, COOTBETCTBYIOLIET0 TpeOyeMOol MIIOTHOCTH rasa,
onpenenéHHoi mo tabmuie 3.1, mociae Yero 3aKphIBalOT BBIXOAHOW BeHTH b OamtoHa ¢ CO. Tekymee
napieane CO KOHTPOJMPYIOT IO TMOKa3aHUSAM TpeoOpa3zoBaTels NaBieHUs. B ciaydae MpeBHIIICHUS
nasnienust CO Boime Tpedyemoro 3Hadenus, u3numkn CO cTpaBIuBaioT B aTMocdepy uepe3 BeHTHIb B2
w B3.

3.2.1.5 Ha Onoke ympaBieHus TepMocTaTa ycTaHaBiuBaioT Temneparypy 20 °C u BKIHOYaKOT
TepMmocTaTupoBanue. [[ist BeipaBHUBaHus Temnepatyp TemioHocutens u CO B yerpoiictse 1308.01.000 ¢
NepBUYHBIM npeodpazoBarenem moaudukannu UDM-I unn nepBudnoM npeodpazoBaresne MoaAn(UKauu
UDM-B TtepMocraTHpoBaHHEe MOBEPSAEMOI0O IJIOTHOMEpPA MPOJOKAIOT B TEUEHHE HE MEHee 2-X 4acoB.
[Tocne oxoHUaHMSI TEPMOCTATUPOBAHUS BBINOJHAIOT MPOBEPKY TeKyllero 3HaueHus naBieHus CO 1o
IOKa3aHUsIM IpeoOpas3oBareis aAaBieHus. B cioyuyae mpesbliieHust aasieHuss CO Bele TpeOyeMoro
3HaveHus, uamuiiku CO crpaBnuBaroT B atMocdepy uepe3 BeHTw b B2 wiu B3 (Pucynok 3.2, 3.3).
CunTteiBatoT Tekynue 3HadeHus fasineHus CO U TeMIeparypbl TEIUIOHOCUTENS B BAaHHE TepMoOcCTaTa 10
NoKa3aHUAM KanuOpatopa-uzmeputens temnepatypsl KHUT-1 u  mnpeoGpazoBaTens 1aBieHUS U
3aMMChIBAIOT B NMPOTOKOJ MMOBEpKU. CUUTHIBAIOT U 3aHOCSAT B IPOTOKOJ MOBEPKU MMOKA3aHUS MJIOTHOCTH
CO mpu ycrnoBusix u3MepeHui, a taxke miotHoctu CO, mpuBEeIEHHOW K CTaHAAPTHBIM YCIOBHSM IO
JTAaHHBIM IIOBEPSEMOTO INIOTHOMEPA:

- niua mwnotHomepoB UDM wucnonHenust | mokasaHus CUMTHIBAIOT C MHAMKATOPA 3JIEKTPOHHOTO
0JI0Ka MIIOTHOMEDA;

- g wiotHomepoB UDM ucnonnenus 0 moka3aHUs CUMTBHIBAIOT C MOHMTOpPA NEPCOHAIBHOIO

KOMITbIOTEpa ¢ pabodero okHa cepBucHOro [10 «APM «UDM Viewy.
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| ] ] [IpeobpasoBarens DNEeKTPOHHBIN 00K
""" JaBJICHUS / UDM-I
| IlepBuunbIi
npeoOpazoBaTelib
bannon ¢ UDM-I
CO

B atmocdepy

1308.01.000

\ YCTpOI‘/‘ICTBO HUCIIBITAaTCIIBHOC

Pucynok 3.2 — Cxema mogaun CO u3 6awtona B ycrpoiictBo 1308.01.000

DNEeKTPOHHBIN OJIOK
N E : / UDM-B

! - A ——
i i IIepBU4HBIHA
i i peoOpa3oBaTelsb
i ~ UDM-B
3 |
Baon ¢ i |
Cco | i
‘ \
‘ \
IIpeobGpazoBareis i i [TpeoOpazoBaTenb
AABIICHHUS i " TeMIeparypsl
|
3 |
B atmocdepy | i
‘ \
|
/ \ B |
Y CTpONCTBO UCTIBITATENIBHOE
1312.00.100
Pucynok 3.3 — Cxema nogaun CO 13 6ayutoHa B KOPITYC MEPBUYHOTO PpeoOpa3zoBartelis MOAUPUKAIIN

UDM-B

3.2.2 OmpeneneHre OTHOCUTEIBHOW MOTPENIHOCTH TUIOTHOMEpA MpPH 3HAUYEHHWH TUIOTHOCTH Ta3a
(50 £+ 10) % ot BepxHeli rpaHHIIbI TUaa30Ha U3MEPEHUH.

3.2.2.1 ]lns moBepkM IUIOTHOMEpa BO BTOPOW TOYKE [MANa3oHa H3MEPEHHH OmpeaessoT
JOTYCTUMBIH MATIa30H MIOTHOCTEH ra3a B Kr/M°, cooTsercTBytommii (50 = 10) % oT BepxHeil rpaHuIIBI

IUana3oHa M3MEpPEeHHH IUIOTHOCTH, YKa3aHHOTO B MAacHopTe Ha MOBEpsieMbld IMoTHOMep. Mcmonb3ys
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JIAaHHbIE O TUIOTHOCTSX/AaBICHUAX TeJIHs, a30Ta U aproHa, npuseA¢HHbIe B Tadbnune 3, Beioupator CO (o
OCHOBHOMY KOMITOHEHTY) ¢ HanboJ1ee MOIXOAAIIMM COOTHOIIEHUEM IIJIOTHOCTh-/1aBJICHUE.

3.2.2.2 B cnyuae, ecnu gaieHue CO, BHIOpaHHOTO IS TTOBEPKH BO BTOPOW TOYKE JHaria3oHa
U3MEPEHUll IUIOTHOCTH, MPEBBIIACT BEPXHUIN Ipeen u3MepeHuil npeoOpa3oBaTens AaBieHus MerpaH-
518-A160KB (160 «Ila), 3amensror mpeoOpa3oBarens naBieHus Metpan-518-A160KB Ha
npeoOpazoBarenp naBieHus Metpan-518-25MC. Tlepen 3ameHol TpeoOpa3zoBaTeNs JaBICHUS
cTpaBiuBatoT u30bpITouHOE nasienune CO B atmocdepy uepes BenTwib B2 unu B3.

3.2.2.3 Ilocine 3ameHbI MpeoOpa3oBaTelis NaBICHUs W/WIIH TepenoaKaoueHus Juau nojgadun CO k
BEHTWJIIO OAJUIOHA ¢ BEIOPAHHBIM Ul [TOBEPKHU IUIOTHOMEPA BO BTOPON Touke aAuana3zoHa uaMmepenuit CO,
BBINOJIHSAIOT BaKyyMHpPOBAaHHE BHYTPEHHHX IIOJIOCTEH YCTPOICTBa C YCTaHOBJIEHHBIM ILIOTHOMEPOM
momudukamn UDM-1 unu nepBuyHOro mnpeoOpasoBarens miotHoMmepa moaupuxanun UDM-B ¢
YCTPOHCTBOM HUCHbITaTeNbHbIM U IMHUHM nofgaun CO. B ciyuae, eciu u CO u nmpeoOpa3oBarenb JaBlieHUs
He TpeOyroT 3aMeHbl, cTpaBiuBaHue CO B aTMocdepy U BaKyyMUPOBAHHE HE BBIIOIHSIIOT.

3.2.2.4 Bemomnustor aedctBus no mi. 3.2.1.4 — 3.2.1.5 ans CO, BBIOpaHHOTO JJISi TIOBEPKH
IUIOTHOMEPA BO BTOPOH TOYKE JHara3oHa U3MEPEHUH.

3.2.3 OmpeneneHre OTHOCUTENIBHOM MOrPEHIHOCTU IUIOTHOMEpA IpPU 3HAUEHMM IUIOTHOCTU Tasa
(85 = 15) % ot BepxHel rpaHUIlbl JUAa30HA U3MEPEHUH.

3.2.3.1 Jlns mOBepKH TIUIOTHOMEpPA B TPETbed TOYKE JAMANa3OHa H3MEPEHUH OIPENeNsioT
JOTYCTUMBIH MANa30H IIOTHOCTEH ra3a B KI/M°, cooTBeTCTBYIOMHIA (85 £ 15) % OT BepXHeil rpaHuIIbI
JMana3oHa M3MEpeHUH IUIOTHOCTH, YKa3aHHOTO B IaclopTe Ha MHoBepsieMblil miioTHomep. Mcmonb3ys
JTaHHbIE O MJIOTHOCTSX/NIABJIEHUSX I'eNus, a30Ta U aproHa, npusenéHHsle B Tabmune 3.1, Beioupator CO
(110 OCHOBHOMY KOMIIOHEHTY) ¢ Han0oJiee OIXOAIIMM COOTHOIIIEHUEM TUIOTHOCTh-aBJICHHUE.

3.2.3.2 B cnyuae, ecu nasienne CO, BBIOpAHHOTO JUIs MIOBEPKH BO TPEThEH TOUYKE TUAra3oHa
U3MEpPEeHUll TIOTHOCTH, MPEBBIIAeT BEPXHUHN Ipeaen u3MepeHuil npeobdpazoBaTens AaBIeHUs MeTpaH-
518-A160KB (160 kIIa), To B 3TOM ciydae 3aMeHs0T IpeoOpa3oBatesb AaBieHust Metpan-518-A160KB
Ha mpeoOpa3oBaTelb AaBieHus Metpan-518-25MC.

3.2.3.3 Bemomnustor aeiictBus mo m. 3.2.1.4 — 3.2.1.5 gna CO, BBIOpaHHOTO IJIsi TIOBEPKH
IUIOTHOMEpA B TPEThEH TOUKE JHana3oHa H3MEpEeHuH.

3.2.4 JIns Bcex TpEX TOYEK U3MEPEHUI BBIYHCISIOT OTHOCUTENIBHYIO MOTPEIIHOCTh IUIOTHOMEPA B
pabounx ycnoBusx mo ¢popmyie (3.1):

_ pi pa6 pi mabn
pi mabn

-100% (3.1)

P pa6

TJI€ Pipas — TOKA3aHUS TUIOTHOCTH HMCIIBITYEMOTO IJIOTHOMEPA, TJe 1 — MpUHUMAET 3HadyeHue 1,2
WM 3 B 3aBUCUMOCTH OT HOMEpa TOYKH U3MEPEHUH TIIIOTHOCTH;
Pi magn — TUIOTHOCTD Ta3a JUIs I-TOM TOYKH U3MEPEHH MPH 3HAYEHUH aOCOFOTHOTO JaBicHHs Pi 1

temneparypsl 7i no ganabM Tabaun 'CCCH:
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— nnst CO ¢ ocHoBHBIM KoMiioHeHTOM Tenuii: CCCJ] MP 118-2005 «Pacuér mioTHOCTH, (hakTopa
C)KMMAEMOCTH, TOKa3arens aauadarel U Kod(p(UIMEHTa TUHAMUYECKOM BSI3KOCTH YMEPEHHO CXKaThIX
ra3oBbIX CMECEI»;

— g1 CO ¢ ocHOBHBIM KommoHeHTOM a3zoT: I'CCCJl 4-78 «A30T XMIAKWN U
I'A300BPA3HBIN. IINIOTHOCTD, SHTAJIBITNS, SHTPOIIN U N30BAPHA S TEIIJIOEMKOCTD
TP TEMIIEPATYPAX 70-1500 K 1 JABJIEHUAX 0,1-100 MITa»

— g CO ¢ ocHoBHbIM KomnoHeHToM aproH: 'CCCI MP 261-2017 «Metoauka pacu€THOToO
onpeaesieHUus TePMOJIMHAMUYECKUX CBOMCTB aproHa B quana3zone remmnepatyp 83,77...1000 K u naBnenuii
0,1...500 MIla, Bxtouasi KpUTUUYECKYIO 00JIACTDHY.

OTHOCHTENbHAS TOTPELIHOCTH INIOTHOMEPA B Pa00YMX yCIOBUSX, onpeaenéHnas mno ¢opmyne 3.1
JUIL BCEX TPEX TOYEK M3MEPEHUM, HE JOJDKHA IPEBBIIATH IPEIEIIOB JIOIYCKA€MON OTHOCUTEIIBHOU
MOTPEIIHOCTH Pe3yNibTaTa U3MEPEHHH IIOTHOCTH ra3a B pabO4yMX YCIIOBHUSX, YKAa3aHHBIX B ONHCAHHUH

THIIA.

3.3 TecT kKaHa/Ia U3MepPeHUs CKOPOCTH 3BYKa

M3mepeHHass CKOpOCTb 3ByKa SBJISIETCS OCHOBHBIM IapaMeTpoOM JUIsl JUarHOCTUPOBAHMS
METPOJIOTMUECKON UCTIPAaBHOCTH IJIOTHOMEDA.

JInsi BHINOJIHEHHS TECTHPOBAHUSL HEOOX0AMMO Ipu momoiu nporpammsl [10 "APM "UFG View"
3aiiTu B MeHI0 "MHcTpyMeHThl", BbIOpaTh MyHKT "JlocTyn k HacTpolike aatuukoB'. Ilocie 3Toro B MeHI0
"Unctpymentsl" BeiOpath myHKT "UFG Y3IIP" — "Cyxas xanubpoBka". B oTKphIBIIEMCs OKHE MEpenTH
Ha 3aknazky "[IpoBepka cMerneHus HysIsl U U3MEPEHHBIX CKOpocTel 3ByKa"

[TpuHIMT TECTUPOBAHMS 3aKJIIOYAETCS B CPABHEHUH HM3MEPEHHOH CKOPOCTH 3BYKa C PacueTHBIM
3HAUCHHEM, KOTOPOE BBIYHCIIIETCS [0 U3BECTHOMY COCTaBY, TEMIIEpaType U JIaBJICHHIO ra3a.

B nporpamMme p€ajain30BaHbl METOABI pacyeTa:

- NX19;

— GERG-91

— AGA8-92DC;

— AGAB8-Gross;

— AGAB8-Detail;

— BHUII CMB;

—T'OCT 30319.2-2015;
—T'OCT 30319.3-2015;
- T'CCCJ] MP 273-2018;
- T'CCCJ]I MP 277-2019;
— I'CCCJ] MP 18-05;

— I'CCCJ] MP 229-2014;
— I'CCCJ] MP 134-2007.
- I'CCCJ] MP 261-2007.

B Brrunciennsax HCIIOJIB3YETCA TCKYIINEC U3MCPCHHBIC 3HAYCHHUA TEMIICPATYPhl U IaBJICHUA I'a3a.
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Tect cuMTaeTcs yCHEWIHO NPOWICHHBIM, €CIIM OTKJIOHEHHE HW3MEPEHHONW CKOPOCTH 3ByKa OT

pacyetHoro 3HaueHus He npesbiaet 0,03 %.

34 TecT CUrHAJIBLHBIX BLIX010B

34.1 llenpto mTpOBEpKH  SIBISCTCA  OMPEACICHHWE TOTPEIIHOCTeH  IUIOTHOMEpa  IpH
npeoOpa3oBaHUU 3HAUCHUS TUIOTHOCTH T'a3a B TOKOBBIM M YaCTOTHBIN CUTHAJIBI.

[TorpemmnocTtu onpenenstor, cormacHo MIT 2302-0003-2022 npu Tpex 3HAYCHHAX IUIOTHOCTH B
paboYMX YCIOBHIX B TOUKAX Pmax, 0.5pmax ¥ pmin.

3.4.2 Jlna nmoctyma K pa3beMaM BBIXOJHBIX CHTHAJIOB TUIOTHOMEpa HEOOXOIUMO OTKPYTHTh
3aJIHIOI0 KPBIIIKY Kopiyca (11.2.3.1).

3.4.3  IlpoBepka TOKOBOTO BHIXO/A

K TokoBOMY BBIXOAY IJIaThl BHEIIHUX MOJAKIIOYeHHMH (KOHTakThl 1 u 2 pazpema XA3, Ommobka!
HcTOYHUK CCHIJIKU He HAl/IeH.8) MOIKIIIOYUTh BOJIBTMETP YHUBEPCAJIbHBINA B PEKUME U3MEPEHHSI TOKA U

UCTOYHUK MTUTAHHS TIOCTOSIHHOTO TOKa HanpsbkeHueM ot 12 1o 24 B (Pucynok 3.4).

+l & @

|

=+

E=12..24 B

-l &

Pucynok 3.4 — Cxema mogKiIF04eHNs TPUOOPOB IS IIPOBEPKU TOKOBOTO BBIXOJIA

C nomompio I[IO "APM "UFG View" HeoOXoauMoO pa3pemuTh padoTy TOKOBOIO BBIXOAA H
HACTPOMTH €ro paboTy Mo padbourM ycinoBusiM (11.2.3.2).

OmnpenenuTh pacueTHbIC 3HAYCHUS TOKA VIS TPEX TOYEK IUIOTHOCTH (Pmax, 0.5pmax M pmin) TO

bopmyme:

Inacy = (hnax — 1o) - Do ) 4 Iy, (3.2)
Pmax

r7ie lmax ¥ pmax — MAaKCUMANbHBIE 3HAUeHHs Toka (MA) m mmotHocTH (kr/M); lo — 3HaueHHME TOKa,
COOTBETCTBYIOIIEE MUHUMAILHOMY 3HAUEHUIO MIIOTHOCTH.

B nporpamme 10 "APM "UFG View" "Unctpymentst” BeIOpath "TecT BoIxoaHbIX curHanos F, I".

B OTKpBIBIIEMCSI OKHE BKIIIOUUTH PEKUM OSMYIALMHM IUIOTHOCTH M 33JaTh IEPBOE OTIAJO0YHOE
3HA4Y€HHE TUIOTHOCTHU Pmax-

N3MepuTh TOK TOKOBOTO BBIXOJIA.

IToBropuTh neiictBus ais 3Ha4eHUH WIOTHOCTU 0.1pmax U pmin.

Brrunciauts IMPUBCACHHYIO IMOTPCIIHOCTL IO TOKOBOMY BbLIXOAY B KaXKJI0M TOYKE IIOTHOCTHU IO

dbopmyme:
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y = (P2 1000, (33)

Imax

Bruectn PE3YIbTaThl B IIPOTOKOJI IIOBEPKHU TOKOBOT'O BBIXOAA.
Pe3y.]'IBTaTI)I IMOBEPKHU CUHUTAIOTCA IOJIOXKUTCIIBHBIMU, €CJIIM 3HAYCHHA HpHBeHeHHOﬁ MMOTpCIIHOCTHU

npeoOpa3oBaHus 3HAUEHUH TUIOTHOCTH T'a3a B TOKOBBIM cUrHan pq Haxonaatcs B mpenenax +0,1 %.

3.4.4  TlpoBepka 4aCTOTHBIX BBIXO/IOB.

[TnoTHOMED CONEPIKUT J1BAa HE3ABUCUMBIX YaCTOTHBIX BBIXOA.

C momomipio ITO "APM "UFG View" HeoO0X0muMO pa3peiinTh pabOTy YaCTOTHBIX BBIXOJOB M
NEPEKIIIOYUTh UX paboTy B PEIKUM pabOThI 10 padbouum ycnoBusm (11.2.3.3).

Omnpenenuth pacyeTHbIC 3HAYCHHSI YAaCTOTHI JUISl TPEX 3HAUCHHUH IIOTHOCTH (Pmax, 0.5pmax ¥ pmin) 1O

bopmymne:

Fi)acq = Fnax - B (3.4)

)
Pmax

riie Fmax 1 Qmax — MakcuManbHble 3Ha49eHns yactotsl (I'm) u muotHoctu (kr/m®). JlaHHbIe 3HAYEHHS
BHECEHBI B MIACIIOPT IJIOTHOMEPA.

K uacrorHoMy BbIxoAy | muiaTel BHEIIHMX MOJKJIIOUEHUN KOHTakThl 3 U 4 pa3zpema XA3
MOJKJIIOYUTH YaCTOTOMEDP /WM OCHMILTOrpad) U UCTOYHHUK MUTAHUS MOCTOSHHOTO TOKAa HAMPSKEHUEM OT
3,7 mo 24 B uyepe3 narpysounsiii pesucrop R (Pucynok 3.5). ComporuBienue pesuctopa R BeIOpaTh

TaKuM 00pa3oM, 4ToObI TOK B u3MeputenbHol 1enu |1=E/R naxoauics B mpeaenax ot 1 g0 10 MA.

R
+IMP & o » [
<>E=3,7..24 B
Ocuun. YacroTomep
I
-IMP @ . ¢

Pucynok 3.5 — Cxema noAKIII04eHUsT IPUOOPOB /IS TPOBEPKH YAaCTOTHBIX BBIXOJIOB

B mento "Unctpymentsl" — "Tect BbIxomHbIX curHanoB F, |" 3amarh B KauecTBe OTJIaJ04HOTO
3Ha4eHMsI pabouell IIIOTHOCTH MUHUMANIBHYIO IUIOTHOCTD Pmin.
W3MepuTh 4acTOTy CUTHAJIA HAa BBIXOJI€ YACTOTHOI'O BBIXO/A.
BbIUncIuTh OTHOCUTENBHYIO OTPEIIHOCTH MJIOTHOMEPA 0 YaCTOTHOMY BBIXONy O (hopmyrie:
Sy = (l> -100%. (3.5)
pacy
[ToBTOPUTH OMMCaHHBIE BBIIIE ACUCTBUS s 3HAYEHUS TNIOTHOCTU 0,5pmax M pmax.
[TomyueHHbIe pe3ynbTaThl BHECTH B IIPOTOKOJI MTOBEPKU YaCTOTHBIX BBIXOJIOB.
Pe3ynprarel IpOBEPKM  CUMTAIOTCS  MOJOKHUTEIbHBIMH, €CIM  3HAUEHUS  OTHOCHUTEIbHOU

MOTPEITHOCTH YaCTOTHOTO BBIXO/IA INTIOTHOMEpa OF Haxonarcs B npenenax +0,1 %.
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I[JISI TOBCPKH YaCTOTHOT'O BbIXOAA 2 IOAKIIOYHUTBECA K KOHTAaKTaM 4u3 pa3beMa XA2u MMOBTOPUTH

OIIMCAHHBIC BHIIIC I[CﬁCTBHSI, 3aZlaBad OTpULATCIbHBIC 3HAYCHU A OTJIaJI0YHOH IIOTHOCTH.

3.5 IToBepka kaHaja U3MepPeHHsS TEMIEPATYPbI
B nporpamme 10 "APM "UFG View" noaxiounTthesi K BorauciaureapbHOMy OJIOKY IUIOTHOMEpa

"UDM" u B Mento "NuctpymenTsl” BoiOpath "IloBepka kanana T" (PucyHok 3.6).

Moeepka kaHana T ?
MapameTpel NosepkK Tafnuua namepeHuii TeMNepaTyp.l
Kon-eo Touek nosepku Mepuop onpoca, cek ‘ 5-{:'E| T.°C
o b Cp. .
Homep Tekylen Toukn Kon-eo M3MepeHWiA Ha TOUKY B-3uaH

Markc.

MuHm1M.

CBpoc HauaTe HakonneHue Nesnaumsa

1 17,4545
17,4545
17,4545
17,4646
17,4646
17,4546
17,4545
17,4545
17,4603
17.4603

Tabnuua TOYEK NOBEPKK

W e~ @ kW N

-
o

WMzmepenna 3aBepLUEHE!

Pucynok 3.6 — OkHO MOBEpKH KaHaJla TEMIIEPATYPbI

[ToBepka kaHasla TeMIepaTypbl OCYILECTBISETCS B TPEX TOYKAX IIKAJbl MPU TeMueparypax [min,
7=0 °C 1 Tmax.

3azaTh epuoj ONpoca paBHBIA 5 CEKYHJaM M KOJIMYECTBO U3MEPEHUI Ha TOUKY He MeHee 10.

ITpu nomomwm trepmocrara 3agars 7=0 °C.

Hauatp HakoruieHne n3MepUTeIbHbIX 1aHHBIX.

Ilo oxoHUaHMM U3MEpPEHMH MporpaMMa aBTOMATUYECKH pACcCUUTAEeT CpEeJHEe 3HAYEHUE
TeMIeparypsl Tufg U IOMECTUT pe3yNbTaT B TAOJIUILYy TOUEK TOBEPKH.

3aarh ATAJOHHYIO TEMIEPATypy | .om U TOITYUYUTh OTKIOHEHHE Pe3y/bTara U3MEPEHUH OT STaJIoHA.

[ToBTOPUTE U3MEPEHMS IJIsI TOYEK C TEMITeparypamMu I min H T max.

BHecTu pe3ynbTarsl B IPOTOKOJ OBEPKU KaHaJIa TEMIIEPaTyphl.

PesynbraThl onpezaeneHust aOCOIIOTHON MOTPEIIHOCTU MPH M3MEPEHHUU TEMIIEpaTypbl CUUTAIOT
MOJIOKUTENIbHBIMU, €CIM a0COJIIOTHAs TOTPEIIHOCTh NPU HM3MEPEeHHM TeMIepaTypbl HaXOAMUTCS B

npeaenax = (0,15 +0,002-1t1), °C s mogudukarmii Turbo Flow UDM.
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3.6 IToBepka kaHa/1a U3MepPeHUsI TABJIEHUS

B cootrBerctBun ¢ Mmeromukoir MIT 208-055-2022 moBepka OCYLIECTBISETCS B IMATH TOYKAX
LIKaJIb:

P1=0,1 Pmax;

P2=(P1+P3)/2

P3=(P1+P5)/2;

P4=(P3+P5)/2

P5= Pmax, rae Pmax — BIIN.

JlomyctumMoe  OTKJIOHEHHWE  3HAUYE€HUH  JaBlI€HHsA, [OJAHHOIO HAa  BXOJX  IEPBUYHOIO
npeoOpa3oBareis JaBJICHUs, OT pacueTHOro 3HaueHus He Oosiee yeM Ha £(0,1+0,01Pmax/P) %.

B cnyuyae npuMeHeHHs 3a1aTYMKa M30BITOYHOTO JABICHUS 3HAUCHHE 3TAIOHHOTO a0COIIOTHOTO
JaBJIeHUs onpenenutsb o Gopmyne: Poy = Popmuss + Poap,

rne Psqp — mokazanust 6apomerpa (aTMocepHoe aBieHUe B MeCTe MpoBeleHHs moBepku), klla
(MITa);

P sm.us6 — 3HaYCHHME U30BITOYHOTO JABJICHHUS, 33JJAHHOE ATAIOHHBIM cpenacTBoMm, klla (MIla).

B nporpamme T10 "APM "UFG View" nonkimtouutbest kK BerauciutenbHOMY OJIOKY IIOTHOMeEpa

"UDM" u B meHto "HNuctpymenTsl” BoiOpars "TloBepka kanana P (Pucynoxk 3.7).

Moeepka kanana P ?
MapameTpel NoBepkn Tabnuua namep it
Kon-Bo Toyek noeepkn Mepwop onpoca, cex S‘DE
= = = 3
Homep Tekyuleil ToukKn 18| konsa M3MEPEHMIA Ha TOUKY ;p_auau_
aKC.
MuHnm.
CBpoc HauaTe HakonneHne Meenauns
1 0,1035305
Tabnuua ToOYEK NOBEPKK 2 0.1035305
PaT. MMa P“’ Orkn. OTHCKO.% N 3 01035305
SSS 4 0,1035305
5 0,1035305
6 01035305
o 0,1035305
E 0,1035305
9 0,1035644
10 0.1035644

WMzmepenua saeepLuets

Pucynoxk 3.7 — OKHO IOBEpKH KaHasa AaBJICHUS

3aiarh Mepuosl OMpoca paBHBIN 5 CEKyHJIaM 1 KOJIMYECTBO U3MEPEHUI Ha TouKy He MeHee 10.
[Tpu momormu kanmubparopa aaBineHus 3aaate P=P1 MIla.
Havare HakorsieHue U3MEpUTENbHBIX JaHHbIX. [lo OKOHYaHMM W3MEpeHui mporpamma

ABTOMATUYCCKU PACCUUTACT CPCAHCC 3HAUCHUC HABJICHHUA Pudm 1 momectut pe3yibTaTr B Ta6JII/II_Iy TOYCK
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MIOBEPKH.

Briucarp 3HaYeHHE STAJIOHHOTO JABJIEHUS P,y M TOTYYUTh OTKIIOHEHUE Pe3y/bTara H3MEPeHH OT
sranioHa. [loBroputk usmepenus g touek ¢ P=P2 u P=P3.

Buectu pe3ynbTarsl B IPOTOKOJ MOBEPKU KaHaa JaBJICHUS.

Pe3ynbraThl MOBEPKH CYUTAIOT MOJIOKUTEIBHBIMH, €CJIH 3HAU€HHE OTHOCUTENIBHOM MOTPEIIHOCTH
npu U3MepeHuu aapieHus Haxomutces B npenenax £0,14+0,01*(Pmax/P) % mis moauduxamuu Turbo Flow

UDM.
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

4 Texnn4ueckoe 00cayKUBaHUE

4.1 OO0uue ykazanust

411  Texaumueckoe obOcmyxuBanue (TO) sBAsSeTCSs COCTAaBHOM YacThIO OAKCIUTyaTauu
IUIOTHOMEpPA W HalpaBiIeHO Ha MOJJEP>KaHUE €ro B UCIPABHOM COCTOSHUU M MOCTOSHHOM FOTOBHOCTH K
MIPUMEHEHUIO 110 Ha3HAYCHHUIO.

4.1.2  Bugsl TO mnotHOMEpa:

— KOHTPOJIb TEXHHYECKOTO COCTOSIHHS ¢ YCTAHOBJICHHON NIEPUOIUYHOCTHIO;

—TO nepen npoBeaeHUEM NEPUOANYECKON TOBEPKHU.

413 Ilpu TO pomkHa OBITH oOecrieueHa OE30MACHOCTh TMeEpcoHada. YCIOBUSA PpadoTHI,
CPOYHOCThH €€ BBITIOJHEHHSI U APYrue MPUYMHBI HE MOTYT CIY)KUTh OCHOBAaHUEM I HApyIICHUS MeEp
0€30MacHOCTH.

4.1.4  OTBETCTBEHHOCTH 3a HaJyIeXkKalllee COCTOSHUE U MCIPABHOCTH y3JIOB yueTa ras3a, a TaKkxke
3a UX CBOEBPEMEHHYIO MTOBEPKY HECYT BIaAEINbIIbl Y31I0B yueTa coracHo [IpaBunam yuera rasa, Komekcy

00 aAMMHHMCTPATUBHBIX [IPABOHAPYLICHUSIX.

4.2 Hopsaok nposenenust TO u peMoHTa

421 TO muoTHOMEepa MPOBOIUTCS BIAJEIBLEM Yy3Jla ydyeTa Ia3a, Ha MecTe SKCIUIyaTalluu
mwioTHoMepa. Pekomenyemas nepuonnyuHocts TO - He pexe 1 pa3 B roa. [lepuognunocts TO 3aBucur ot
YCIIOBUH 3KCILTyaTallii U COCTOSHUS I'a301IPOBO/A U ONPEAEIAETCS SKCILUTYaTUPYIOLIUM JIULIOM.

TO BkIIIOYAET NPOBEPKY:

— COXPAaHHOCTH HJ'IOM6;

IIPOBEpKa MOKa3aHUI MIOTHOMEPA;

HCIIPABHOCTH pabOThI COCTaBHBIX YaCTEHl MIOTHOMEDA;

HAJCKHOCTH KpPEIJIEHUS COCTaBHBIX dYacTed IUIOTHOMEpa U 3a3eMIISIIOIIEero  OOJTOBOTO
COCIMHCHMS,
— OTCYTCTBHSI BMSITUH M BUJMMBIX MEXAaHWYECKUX TOBPEKICHUN, a TaKkXKe MbUIM W TPs3U Ha

COCTaBHBIX YaCTAIX IJIOTHOMEPA,

WHJUKALMY U3MEPSEMBIX I1apaMeTPOB;
— COOTBETCTBUS TEKYIIEH AAaThl U BPEMEHU;
— IpOBEpKa repMETUYHOCTH HaPYKHBIX (JIaHIEB;

— OYMCTKa OT 3arpsi3HEHUH ydyacTka TpyOorpoBoa, Ha KOTOPOM YCTaHOBJIEH IUIOTHOMED;

OCMOTp YIUIOTHEHUH KOpIyca IIIOTHOMEpA.

422 TO mnepen mpoBeAeHHEM TNEPUOAUYECKONW TIOBEPKH BBIMOIHACTCA MPEANPUSTHEM-
HU3TOTOBUTCIIEM HJIN opraHH?,auHeﬁ, I/IM@IOI].[CfI PaspCICHUE NPCANPUATUA-U3TOTOBUTEIIA, U BKIIOYACT B
ce0s1 KOMIUIEKC MEPOMNPHUATHI 10 JACTANIbHOW TUAarHOCTHKE TuioTHoMepa, ounctke YIIII m 30H72 0TOOpa
npo0d OT 3arpsA3HEHUN, PErylupOBKE JIEKTPUYECKUX IMapaMeTpoB, OOHOBIEHHUIO MPOTPAMMHOTO

obecneucHus, 3ameHe AKbB.
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423 Ilpu npuMeHEHHMH IUIOTHOMEpa Ha arpecCHBHBIX CEPOBOIOPONOCOACPIKAIINX Cpenax
HEOOXOIMMO MPOU3BOJUTH OCMOTP IOBEPXHOCTEH IUIOTHOMEpAa Ha MpeaMeT OTCYTCTBUS KOPPO3UH
xoprnyca u 3neMmeHToB YIIII He pexxe omHoro pasa B rox. OcMOTp NPOU3BOIUTH B COOTBETCTBHM C
WNHcTpykuuii o 6€300acHOCTH HKCILTyaTalluu 000pyAOBaHus, JEHCTBYIONIEH Ha 0OBEKTE IKCIUTyaTalUH.

424  Bce HEUCHpPAaBHOCTH, BBISBICHHBIE B TPOIECCE KOHTPOJIS TEXHUYECKOTO COCTOSHHA,

JOJIDKHBI OBITH YCTPAaHCHEIL. 3anpemaeTcs1 BBIIIOJHATE IMOCICAYHOIIUC OIIcpalunu A0 YCTPAaHCHUA

0OHApY>KEHHBIX HEUCIPABHOCTEH.

4.2.5 TlnoTHOMEp C HEYCTPAHEHHBIMH HEUCIIPABHOCTAMHU OPaKyIOT M HAMIPABJISIOT B PEMOHT.
4.3 Bo3Mo:KHbIEe HEHCIIPABHOCTH M METO/IbI UX YCTPaHEeHUS
4.3.1 HewucnpaBHOCTH IIJIOTHOMEpA, CHOCOO HX YCTPaHEHHUS M METOABl WX YCTPAaHCHHSA
npuBecHbI B Tabuie 4.1.
Tab6auua 4.1
IMpuyuna Metoa ycTpaneHus
HeuncnpaBHocTh P A yerp IMpumeuanue
HENCNPABHOCTH HEMCNPABHOCTH
[TpoBepuTH COMPOTUBICHHE
OtcyrcTBYyeT OOpBbIB UTAOILETO IIATAIOIIETO MPOBOJA.
WHAUKAIHS poBOAa [TpoBepuTh nuraroiee
HaIPsHKEHUE
[TpoBepuThH COMPOTUBICHHE
OTCyTCTBYET CBS3b
1o nuTepdeiic OOpbIB WK 3aMbIKAHUE | CUTHAJIBHOT'O NPOBOJA.
B3 p y CUTHAJILHOTO MTPOBOA [TpoBepuTh HaIEKHOCTH
pPa3bEMHBIX COEAMHEHHI
[IpoBepuTh CONPOTUBIECHUE
OTtcyTCcTBYIOT
CHIHAIEL OOpbIB UK 3aMBIKAHUE | CUTHAJIBLHOTO MIPOBO/IA.
CUTHAJIBHOTO MPOBOJA [IpoBepuTh HaIEKHOCTH
YaCTOTHOI'O BBIXO/1A o
Pa3bEeMHBIX COCTMHEHUM
OTCYTCTBYIOT WJIH [IpoBeputh paboTy gaTunKa [IposecTn
YTCTBYIO Heucnpasen natank DOBEPHTE P yAa p
HEBEPHE IOKASARMS | 00 JIaBJICHUS U €r0 MOBEPKY MOCIIe
JABJICHUS COCTMHUTENIbHBIX JINHUM peMoHTa
OTCYTCTBYIOT WJIH [TpoBepuTh paboTy naTdynKa [IpoBecTn
Y Y Hewucnpasen naruuk POBEP P YA p
HEBEPHBI MOKA3aHMA. | TEMIIEpaTyphl U €r0 MOBEPKY ocie
TEMIIepaTyphl patyp COEIMHUTENIbHBIX JINHUM pEeMOHTa
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4.4 Bausinue akyCcTHYeCKOM MOMeXH HA Pe3yJIbTaT U3MePeHHH

441 B oOmeM ciiyuyae akyCTHUECKUE TIOMEXH (IIIyMbl) B TPyOOIIPOBO/IE CO3AIOTCS PA3INYHBIMU
MCTOYHMKAMH: HacOCaMH, KOMIIPECCOpaMH, COIUIAMHU, 3aJIBUKKAMU, KJIallaHaMH PEryJupoBaHus pacxona
U J1aBJICHUS U T.II.

442 B cmyyae, eclii aMIUIMTY/1a TIOMEXH MPEBBICUT YPOBEHb KOMIAPUPOBAHUS TIOCIE MOMEHTA
paspemienuss  u3Mepenuit  (Pucynox 4.1), ona OygeT BOCHpPUHATA CHUCTEMOM KakK  JIOXKHBIN
UH(POPMAITMOHHBIA UMITYIIbC. [IpH 3TOM 01HO3HAYHO cpaboTaeT cucTeMa CaMOJUarHOCTUKU MO0 KPUTEPHUIO
"OTKJIOHEHUE U3MEPEHHOI CKOPOCTHU 3BYKa JIy4a OT CpeIHEH CBBIIIE YCTAaHOBICHHOU rpaHullsl (5%) 1ubo
10 KPHUTEPUIO "OTHOIIEHUE CHTHAJ-IIYM MeHee KpuTudeckoro 3HaueHus (meHee 15 nb)". Ilpm sTom

cucTeMa caMOJMarHoCTUKu copmupyet curnan apapuu tyda "HEHOPMA™ u myd Oyner oTKITrOueH.

‘ I ‘I WHpopMaUMOHHBIN MMMYNbC I
1228814 YPOBEHb KOMMapupoBaHus LS EA LT .!‘
| |
, [l]

- : AT i
| [ 3 | I | | |

4096 ; 4 E :

T A i ; 1
1 g f | | | Wa dmnnvﬂ“{?a 200

\ | / | Il |
|
096 1M1 | | W] bbby aa| 1200
T
I ‘ | [ “| ‘
] LI il
M1 |
-1228. | | ‘ | |
L) LT |
-2048
e[« I >
" ,
288.00 488.00 \ 688.00

pesetyra | MoMeHT pa3peLleHUA U3MepeHni

Pucynok 4.1 — [Ipumep curnana ¢ nomexoi

BaxHo moHuMarh, YTO U3MEHEHHE B CaMOM OTHOILIEHUH CUTHAJa K IIyMy He SIBJIIETCS MTOKa3aTesieM
TOrO, 4YTO TOYHOCTh CUETYMKA HAXOAWUTCA MOJ YIpO30#, dTO YKa3bIBa€T Ha TO, YTO IIOZ YIPO30U
BO3MO)KHOCTh OOHapykeHHs (T.e. pPacHo3HaBaHUS) HMIYIbCOB. EciM UMIyIbChl HEBO3MOXHO
pacrno3Harb, U3MEpeHHe mpekpaaercs!

443  PexomeHnmanuu o 60pb0e ¢ IrymMmom

B 0CHOBHOM JIEHCTBYIOT CIEAYIOIINE PEKOMEHIAIINHN:

— IUIOTHOMEp JIOJKEH YCTaHaBIMBATHCS JI0 PETYIUPYIOLUINX TPUOOPOB;

— MEXAY IUIOTHOMEPOM M HCTOYHUKOM IIIyMa JIOJKHBI yCTaHABJIMBATHCS IIYMOIOIJIAIIAIOIINE
3JIEMEHTHI (TPOMHUKHU, CeNapaTopsl U T.1.);

— YMEHBIIUTh, €CIIM MO3BOJISIET YPOBEHb IOJIE3HOTO CUTHANa, uiealbHyo aMmutyay APY, uto
NpUBEJET K YMEHbIICHHIO Ko3(duumenta ycuieHuss u ypoBHS nomexu. OJIHAKO HpU 3TOM CIEayeT
NOHUMAaTh, YTO TaK € YMaJeT aMIUIUTyJa WH(GOpPMAIMOHHOTO uMmIyibca. [loaTomy, HeoOXoanMo
IPOCIIEIUTh, YTOOBI aMIUIUTYAa UH(OPMALMOHHOTO UMITYJIbCa OCTaBaJlach JOCTATOYHOW M 3HAUYUTEIHHO
IpeBbIIIaia ypOBEHb KOMIIAPHUPOBAHUSI.

Jlns u3aMeHeHus: uaeanbHoi ammutyabl APY HeoOxomumo mocpenctsom 10 "APM "UFG View"
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HNOAKIIOYNUTHCA K BLILII/ICJ'II/ITCJ'IBHOMY 6J10Ky IJIOTHOMCpa UDM ¥ BBIIOJIIHUTH CJICAYIOIIC JIeNCTBUA:

— B MeHIo "MHcTpyMeHTH" BBIOpaTh "JloCTyn K HACTpOIKe NaTYMKOB" U BKIFOUYUTH MOCT;
— B MeHwo "UHcTtpyments” BeiOpate UFG Y3IIP - "I[lepBuynas Hactpoiika™;

— B OTKphIBIIeMcs OkHe (PucyHok 4.2) BBeCTH HOBOE 3HAa4YCHHE UACATBHON amMIuiuTyabsl APY u

Ha)kKaTh KHOIKY "3anucaTsp' .

MepenuHan HacTponka Y3IP ?

OBuwwe HacTpolkK | HacTtpoiika APY

YcTpoiicTea: DM OmnameTp cueTumrka, M UacToTta uamepenui, My m

| |
Bepcua MNO: Kon-so nyuei Sanac naysel, % (0-70) “
Mopens: CmeleHne nyyen Makc. Bpema naysbi 100,00 ‘ Coxpanmte & daiin ‘
3aB0aCcKOit HoMep: SHauyeHne nasaneHol aMnnuTyas APY 350 E ‘ s ‘
CrapToBeii MHOEKE KoadgduumerTa APY
‘ 3anucaTe ‘

3arpy3ute U3 daina

Pazmep BiBopKy Ans pacyéTta ypoBHA NOMEXK 100 E

INMyu 1

MapameTpel coxpaHeHs

OnuHe! nyTel nyded, m

BpeMmnA naysbl nepen M3MepeHnem
ny4eii Mo NoToKy, MKC

BpeMmA nayskl nepen U3MepeHem
Myueii NpoTUE NOTOKE, MKC

MunmumaneHeii Delval no notoky

MunmumaneHeii Delval npoTue noToka

Hauano okHa ckaHupoeaHna APY

Pucynok 4.2 — D@ [lepBuynHas HaCTpOIiKa IUIOTHOMEpA
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

S) TpancnopTupoBaHue U XpaHeHHe

5.1 OO0mme TpeOoBaHUA

5.1.1  VYmakoBaHHbIE KOMIIOHEHTHI IUIOTHOMEpPA JIOJDKHBI TPaHCIOPTUPOBATHCS B 3aKPBITHIX
TPAHCIOPTHBIX CPEJICTBAX BCEMH BUAAMU TPAHCIOPTA, KPOME MOPCKOTO, B TOM YHWCJE W BO3AYLIHBIM, B
OTAIlJIMBAaEMbIX T'€PMETU3UPOBAHHBIX OTCEKaX, B COOTBETCTBUU C IpaBUIaMH IEPEBO30K TIPY30B,
JNEHCTBYIOIIMMU Ha KaXX10M BUJE TPaHCIOpPTA.

5.1.2  VcnoBusi TpaHCIIOPTHUPOBAHUS B YAaCTH BO3JIEHCTBHS KIMMAaTHUECKUX (PAKTOPOB JOIKHBI
cootBetcTBOBarh rpymie ycioBuit 5 (0XK4) mo 'OCT 15150 — myist KpBITBIX TPAHCIIOPTHBIX CPEICTB.

5.1.3  VYcnoBus TpaHCHIOPTUPOBAHUS B  YAaCTH MEXAHMYECKUX  BO3JICHCTBUH  JIOJIKHBI
cootBeTcTBOBaTh Tpyrie Ne 2 mo FOCT P 52931.

5.1.4  VYnaxkoBaHHbIE KOMIIOHEHTHI IIJIOTHOMEpA JIOJIKHBI XPAHUTHCSI B CKJIAACKUX MOMELICHHUIX
rpy300TOpaBUTENss # (WIK) Tpy3omoiydaresns, OOeCHeurBalomUX COXPAHHOCTh M3JAEIHH  OT
MEXaHUYECKUX MOBPEXKICHUH, 3arpsi3HEHUS] U BO3JCHCTBHS arpecCUBHBIX Cpell, B YCIOBUSIX XpaHEHUs 3
no ['OCT 15150.

5.1.5  JlomyckaeTcsi XpaHEHHUE KOMIIOHEHTOB IUIOTHOMEpPA B TPAHCIOPTHOM Tape 10 6 MecCAIeB.
[Ipu xpanenuun Oonee 6 MecslEB KOMIIOHEHTHl IIJIOTHOMEpa JOJDKHBI OBITh OCBOOOXKIEHBI OT
TPAHCIOPTHOM Tapbl U XpaHHUTbCs B ycnoBusx xpanenus 1 mo 'OCT 15150. O6mue TpeboBaHus K
XPaHEHUIO IUI0THOMEpa B oTarinBaeMoM xpanuiuiie no FOCT P 52931.

5.1.6  DOkcrulyatalliOHHasT W TOBAPOCONPOBOAMTENIbHAS TOKYMEHTAIlUsl BKJIAIBIBACTCS B

MOJIMATUJICHOBBIM HAKET U YKIIaABIBAIOTCS B YIIAKOBOYHYIO Tapy.
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6  Yruausanus

Bce marepuaibl ¥ KOMIUICKTYIOIINAE W3/CIHSI, UCIONIb30BaHHBIC NMPU M3TOTOBJICHHUU IJIOTHOMEpA,
KaK MpU SKCIUIyaTallud B TEUCHHE CPOKa CIYKObI, TaK M 10 HCTEUYCHHUH pecypca, He MPEICTaBISIOT
OIACHOCTH JIJIsI 3/J0POBBSI YETIOBEKA, IPOU3BOICTBEHHBIX, CKIAICKUX TIOMEIICHHUI U OKPYKAIOIICH CPEeIbl.

Y TUIu3anEsl BBIMIEANINX U3 CTPOSI COCTABHBIX YaCTEH IJIOTHOMEPA MOXKET MPOU3BOIUTHCS JTFOOBIM
JOCTYITHBIM MOTPEOUTEIIO CIIOCOOOM.

YTunusanus JUTHEBbIX Oarapei, a TakKe aKKyMY/ISTOPOB OCYIIECTBIISICTCS CHCIHMATH3UPOBAHHOM

OpraHu3aIuen.

102 00O HIIO "Typoyaentnocts — IOH"



PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

NMPUJIOKEHUE A
(oOs3aTenbHOE)
Ipumep 3anucu npeodpasoBareieii mioruoctu Turbo Flow UDM
MpH 3aKa3e U B TEXHHYECKO# TOKYMEHTALUH

Turbo Flow UDM X [=- X|- X[- XX |- XX [ XXX [-XXXX |- X |- XX |- XX |- XX |- XXXX

11234 5 6 7 8 9 10 11 12 13

1) VcnosaxeHne Kopiyca IUIOTHOMEpA:
| — morpyxHoit B motok (T BcTpoen);
B — GaiinacHslii ¢ m3mepuTensHoi kamepoit (JIT mocraBisieTcst OTACIBHO).

2)  Cpena u3mepeHus:
G —ras;
L — sxuzakocTs (B pazpabotke)

3) Momudukarms MWIOTHOMEPA B 3aBUCHMOCTH OT COCTaBa M CBONCTB U3MEPSEMOTO ra3a:
H — neimossre rasst (tToasko UDM-I);
S — UHEepTHBIE, YIIICBOJIOPOHbIC ra3bl U ra3bl, HE arpeCCUBHBIC K MaTepHaTy MEPBUYHOTO MPpeoOpa3oBaTesis;

4)  ABTOHOMHOE HCIIOJHEHHE:
A — aBTOHOMHBIIA;
X — OTCYTCTBYET.

5)  HUcnonuenue 31eKTpoHHOro 6ioka (Ob):
- HaJIM4Ue HHMKATOpa U KJIABUATYPHI YIIPABIICHHS:
0 — 6e3 nHIUKATOpPA U KIaBHATYPEI;
1 — ¢ MHIMKATOPOM U KJIaBUATYPOM.
- pacnionoxenne Ob:
K — OB ycranosien Ha kopryc Y3IIP (Moxudukanus B) wim Ha Kopityc nepBHdYHOro npedopasosarens (Moandukamus )
V — OF BbIHECEH Ha COEIMHUTEIILHOM Kabere.

6) Jlmama3oH M3MepeHHil INIOTHOCTH ra3a B pabouHX yCIOBHAX:
01-0,14 .. 350 xr/m® 10-0,42 .. 350 kr/m® 11-0,48 .. 3,5 xkr/m®

7)  VcronHeHMe 1O TOYHOCTH JJisl AMANIA30HA IIOTHOCTH B pabOuHX yCIOBHAX/TIOTHOCTH, TIPHBEIEHHOM K CT. yCIOBHAM:
001 -0,14/0,24 % 010-0,3/0,4 % 011 -0,5/0,6 % 100-1,5/1,6 %

8) HomuHanbHBI pazmep TpyOOMpPOBOIa
0050 .. 1400 — Dn

9)  Tun npucoenHHeHHs:
I' — nakunnas raiika (ucnonnenune UDM-1);
® — pmanen B16 — 16 kr/em? o TOCT 33259 tum 11, psa 1 (dnaren cTanbHOi NpUBAPHOH BCTHIK)
(ucnonaenne UDM-I);
I — wrynep G %” (ucnoaneane UDM-B).
10) HcnonHenue 1o quanasoHy TEMIIENATYp H3MEPSeMOil Cpe/Ibl:
T1 — ot munyc 40 °C o mtoc 70 °C;
T2 — ot munyc 60 °C o mtoc 70 °C;

T3 — ot munyc 40 °C o moc 260 °C;
T4 — ot munyc 40 °C o moc 450 °C;

11) Hanuuue npeoOpa3oBaTENs TEMIIEPATYPHIL:
00 — mer;
1 - ectp, HCX:
0 — «100IT»
1 - «Pt100»
12) Hanuuue npeoGpa3oBaress AaBieHHUs]
00 — 6e3 mpeobpaszoBaTenst JaBICHUSL,
1 — ¢ mpeoGpa3zoBareIeM AaBICHHS;
0 — mpeobpazoBareib aGCOTIOTHOTO IABICHHS;
1 — npeoGpazoBaTeb U30BITOYHOTO TABICHUSL.
13) MakcumanbHOe pabodee TaBiIeHHe mpolecca:
2,5K - 0,0025 MIla 0,10 - 0,1 MIla 4,00 —4,0 MITa
4,0K - 0,004 MIIa 0,16 - 0,16 MIla 6,30 — 6,3 MIla
6,3K — 0,0063 MITa 0,25-0,25 MIla 10,0 — 10,0 MIIa
010K -0,01 MIla 0,40 — 0,4 MIla 16,0 — 16,0 MIla
016K —0,016 MIla 0,60 — 0,6 MITa 25,0 —25,0 MITa
025K - 0,025MIIa 1,00 — 1,0 MITa 32,0 —32,0 MIla
040K - 0,04 MIla 1,60 — 1,6 MIla
063K — 0,063 MIla; 2,50 —2,5MIla

*Ecnu makcumansHoe nasieHue mexee 0,1 MIla, To 3HayeHue B 3amucu oroOpaxaercs B klla
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NMPUJIOKEHUE b
(obs3aTenBHOE)

570

Pucynok B.1 — ['abaputHbie pazmepsl mpeodpazoBatelis mioTHocTr Moaudukamuun UDM-I
(coBMmeleHHOE HcTONHEHUE) Tt TpyOompoBoaa ¢ Jy-100 mm

240

[

@ e ]

260 270

Pucynok Bb.2 — "'abapuTtHbIe pa3mepsl mpeodpa3oBaTelis mioTHocTH Moaudukaun UDM-B
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IMPUJIOKXEHUE B
(IOTIONHUTENIBHOE)
CxeMbl coeTMHEHH I

Kabens KMM 7x0,35
DB9M ~
A |1 ! EC381V-04P
2
B 2
3 3 1 | +Unum
y 4 2 | -Unum
5 3 A
5
6 4 B
+Unum | 6 -
-Unum 7
3|
9

Pucynox B.1 — Cxema pacnaiiku kabens KMM 7x0,35

Kabenb KMM 4x0,35
DB9M
7
A 1 EC381V-04P
2
B 2
3 1| +Unum
2| -Unum
4
3 A
5
3 4 B
+Unum | 6 y
-Unum 7
LT
9

Pucynok B.2 — Cxema pacnaiiku xabenss KMM 4x0,35
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PyKOBOCTBO 10 HKCILTYATAIINHA

Turbo Flow UDM
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920-18677 K4 | AR s ]IS | v IF ! 7 )]z A NS m
(7 _ Z | wnup- |7 " 7 \\ 7 _ 7 | wnup-"17 J 7 7 wnug- | RS Hﬂﬁ
18 C 1| wnug+ |g i o /| wnu+ |) — \ | | wnuge _
_ _ T | | _ o
aNg |19 | <
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s ) S | 2
h Em&m w M- 7 (WG] mm/\\\a.ﬁ mt\| T~ Tow H&g\u\ 2| = e ?&Ja dawoHwov|/ ©
* + x h / -
a7\ SEOXT WY IX2XE XA~ T3 S0x2XZ YX~(v)2HEMIENN
MU
=
JEO-8E7T DHOE BDHIDU0OGIdEG
aNg € fF—
A = =
W g 4 g \ T Vo)
vy -
=
s [Covg 1zt _ _ =
W E\NQ\N.\. N 1+ J f / [ / .V m fm
dZ0-18€77 |2 | l 7 7 .
/ _ . 7/ s S| |
18 [ ! _ L] T < | | E
C _ | \ HLE E
|
o o B N y ) !
T A, J (WS, 3310g 3H) | ] (WG| 33109 3H) m
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< Q\db .mN‘ " SEO0X7 WWY Vo S0XZXZ YX~(V)ZHEMYEMW dawoHwov|] FXV
wnug+ |} \,\“, (
(H)Y00-9L-d90-80 S-WENI03C \N - /
MUm

JyOnupoBaHue map MpoBOJIOB B 3aBUCUMOCTH OT JITTUHBI

Jnuna ka6enss ['EPJIA-KBKHr(A)-XJI 8x2x1 (MKOKIIBHT(A)-XJI 8x2x1) 1o 700M - 1 BuTast mapa

Jmmnaa xabens [EPJIA-KBKar(A)-XJI 8x2x1 (MKOKIIBHT(A)-XJI 8x2x1) mo 800M - 2 BUTHIE Tapbl

Jnuna ka6enss 'EPJIA-KBKHr(A)-XJI 8x2x1 (MKOKIIBHT(A)-XJI 8x2x1) 1o 1000Mm - 3 BUTBIE mapsl

Pucynok B.3 — PekomeHniyemble cxeMbl OAKIIIOUEHUS M BEIOOp Kabess
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PyKOBOICTBO IO KCILIVATAIINHA

Turbo Flow UDM

2EDGKBM-5.08-03P-14-00A(H)
1 (2|3 ] 4
@, ®|®|®|®|®|®||@ 5
1 2 3 4 5 6 22| < | >
1 T
Pucynok B.4 — Cxema packitoueHus ka0els IOAKIIOYEHUS TNIOTHOMEpa K MKady
¢ npombinuieHHbIM [TK (LLKIT)
MnoTtHOMep LWkadp ¢ NK
nt XP2 XA4
: I . 1| R1-1 +Unut. |1 §1[ +UnuT. +Unut| 131 [+Unut
- : 2| R1-2 -Unut. |2 ] 2| -Unur. -Unut|2 § 2| -Unnt
! li 3] R2-1 A 33 A A [3]3] A
: L 4] R2-2 B |4]4 B B [4]4] B
| ' L I5] GND L SGND|5 [ 5|SGND
——————— XA3 GND |6 | 6] GND
+[1
1|2
——————— | IMP1+ |3
M XP1 IMP1- |4
111 {MwT.N4Q TI_ 4 |GND
: 2|GND ~ {3[nwr.nn XA2
1[3[A (ND) 2|A (BO) %
i[4][B (0 1/B
LB - B wpa 5] oov|  TPS0L
oo IMP2+| 4 «{Ln o 2] L
<—{PE_in L 6| PE
XAl «—{N_in o 7] N
+U(2) [1 B
GND(2)[ 2
A2) [3 PE 1 PE
R iy | PE |
Pucynok B.5 — Cxema noaxitodeHus miotHomepa K mkady ¢ 1K
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

MnoTtHomep BNA
T XP2 XA4
: T : 1] R1-1 +Unwut. [1 [ 1] +Unur.
| LQ« T 2| R1-2 -Unut. |2 § 2 -Unut. | _ X2
| 1 t 3 R2-1 A 313 A Ann [ 6§16 |Ann
| L 4] R2-2 B [4|4 B Bon | 7|7 [Bnn
I I L 5] GND —| GND | 8 | 8 [GND
““““ XA3 AL+ |14 | 14 nni+
+ |1 Ani- |15 | 15 Nni-
A1 |2 T
r=———-=- I IMP1+ |3
1A xal XP1 IMPL-_[4
111 MNur.N10 TI— 4|GND X1
I12]|GND ' 3|nur.ng XA2 —2] L
: 3[A (ND) 2[A (O0) 1 ~220v<—{6| PE
14[B (1MA) —+—{1[B (@0 2 «—7 N
| | IMP2- | 3
TTTTT T IMP2+] 4 X3
XA1 ACYT S| ALA
TUQR) [L n %g E{t
GND(2)| 2 unu MK
A®2) |3 <——4| Com
B2) |4
PE_— 1] PE |
Pucynoxk B.6 — Cxema nogxirouenus miotHomepa k bITN
MnotHomMep BT
T ) XP2 XA4
| T : 1] Ri1-1 +Unur. [1 [ 1] +Unur.
- T 2] R1-2 -Unut. |2 42 -Unut. |— X8
IHI: 3] Re-1 A [3|3] A ﬂAllA
| L 4| R22 B_ 4|4 B g1 B [2]2[ B
| , L— Is] GND GND |3[ 3] GND
------- XA3
|1 X5
1 2 1[PP1PWR
F—————— | IMP1+ |3 2| GND
1A XP1 IMP1- |4
111 |Mur.N10 4 |GND
'[2|GND Do Mwr.00 XA2
|[3]A R 2]|A (@D L
1[4]B (NA) +—{1[B (@0) 2
| | IMP2- |3
oo IMP2+| 4 X6
«J1] PE
XAl ~220v<{2] N
GND(2)[ 2
AQ2) |3
B(2) |4

Pucynox B.7 — Cxema nogxitouenus miotHomepa k BT
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PyKOBOICTBO IO KCILIVATAIINHA

Turbo Flow UDM

-
BPogETa.sz

BP20-KLEMM_v3.2

MP2-

+Vnut. RS2

GND RS2

ARS2

ellelelolelelEIQy

B RS2

sA2 031 -0

IMP2+  x35

Brokuposka |
3anuom

Pucynok B.8 — Bun na

Ben 120 OM Omn
Rszo
+L ) . U

Mot &
+Mor ot &

XA3

HW3

iary BHeIIHuX noaxiaodenuniit UDM

Taommua B.1 — Ha3sHaueHrne KOHTaKTOB pa3beMOB BBIXOAHBIX curHaji0B (Pucynok B.8)

Pazpem Ne O603HaueHue Haznauenue
KOHTAKTa
1 +Vout. RS2 [Mutanue nonomuutensHoro unrepdeiica RS-485
XAl 2 GND RS2
3 A RS2 JononuurensHbii uHTEpdetic RS-485
4 B RS2
1 Peseps Peseps
2
XA2 3 —IMP2 YacTOTHBIN BBIXOL 2
4 +IMP2
1 +l Boixoz 4-20 MA (maccuBHBII)
2 —
XA3 3 +IMP1 YacrorHsbli BeIxox 1
4 —IMP1
1 +U [Tutanue npeobpazoBaTens MIOTHOCTH
2 -U
XA4 3 A OcHoBHoii unrepdeiic RS-485
4 B
1 BAT+ Pazwem mia nogkmouenus GatapeitHoro 01oka
XP2
2 GND
XS5 1-6 SIM Pazwem mutst ycranoBku SIM-KkapThl
P4 1 bnokuposka 3anucu | Pazbem Ju1s yCTaHOBKH JKaMIiepa, OJOKUPYIOLIEro
2 3amMch MapameTpoB

Tadauua B.2 — JlonoaHUTENBHBIE 3JIEMEHTHI YIIPABICHUS

Passem Ne O6o3HaueHue Ha3nauenwue
KOHTAKTa
SAl 120 Om RS Bxut./otki. pesuctop 120 Om ocHOBHOro HHTepdeiica
SA2 120 On RS BKH./OTKJ}. pesuctop 120 OM 1OMOJTHUTEIEHOTO
uHTepdeiica
VT3 JlaT4MK BCKpBITUS KOpIyca
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

K BITH wiu BT
B A -U+U —¢
3 1 _ R
g | o o 1 +U ::f
)
Knemmuas 2 |, U £
K H3MEPHTEIIO KOpOOKa ) =3
ITOTHOCTH 3 1, A il
UDM Y S M S ©
> {b - e e len e ) 4 4 B : 5
e |1 +U N A HEYa! EC381V-04P z
, e 0 > 2
== | 2 1] —Ttt 2 |2 4t — 5
=5 s [0 W) - Z
,g-(x 3 AQ2) ) 3: | 3 ] 1 : ;}
< |4 B(2) 6 111 4|4 : : 2 1
EC381V-04P s |5 ¢ 5 1, AQ) =4
[ | 6 S
6|6 4 B(2) = )
717 j EC381V-04P

Pucynok B.9 — Cxema noaktodeHus ioTHoMepa K pacxogomepy Turbo Flow UFG
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

MPUJIOKEHUE [
(cnpaBouHOE)

Cxema I[J'[OMﬁI/IPOBKI/I OT HECAHKITHUOHUPOBAHHOI'0 A0CTYIIA,
0003HaUYeHHEe MEeCT HaHeCeHHs 3HaKa MMOBEPKHU

Cxema mIoMOUPOBKHU OT HECAHKIIMOHUPOBAHHOTO JOCTYIa, 0003HAYEHUE MECT HAHECEHUs 3HaKa
MOBEPKH mpezcTaBieHsl Ha Pucynkax [1.1 — J1.3:

Buo cooky Buo ceepxy

Pucynoxk /1.1 Koprryc mutoraomepa moaudukanun UDM-I (VIIII coequnen ¢ Ob)

Buo ceepxy Buo cooky

Pucynok /1.2 Kopnyc mnotHomepa mogudukannu UDM-| (VIIII otaenen ot Ob)
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

npobonoka bumag naomdupoboknas

A MACUKA RAOMBLPOBOYHAS

@ @
ol_. 24
L °
Buo ceepxy Buo cooxy

1, 4 — mecTa 175 yCTAaHOBKU CBUHIIOBOMU TIOMOBIL;
2 — MecTa JIJIs HaHECCHMSI 3HaKa TTOBEPKH CITOCOOOM JABJICHUS Ha CTICIIHAILHYIO MACTHKY
3 — MJIOMOBI IPEATIPHUSITUSA-U3TOTOBUTEIISI CIIOCOOOM JIaBJICHHS HA CIICIUAILHYIO MACTUKY;

Pucynok /.3 Kopnyc muiotHomepa moaudukauuu UDM-B (VIIII Becerna coenunen ¢ Ob)
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PyKOBOCTBO 10 HKCILTYATAIINHA
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Turbo Flow UDM

PyKOBOICTBO IO KCILIVATAIINHA
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Turbo Flow UDM PyKOBOCTBO 10 YKCILIYATALNHI

MMPUJIO)KEHHUE N
(cnpaBouHOE)
Cxema o0ecnieyeHHsI HCKP0O0€30MACHOCTH

BbluncnurenbHbIn Moayb
BapbiBoHenpoHuuaemas obonoyka «db»

~] NuTanue

_] UnTepdeiic RS-485

_] YHMBepcanbHbIi Bbixopg, 2

_] TokoBbIl BbIXOA,

_] YuuBepcanbHbin Bbixog 1

MU3meputenbHbIN MoAayNb
BapbiBoHenpoHuuaemas obonoyka «db»

OaTumk _] Nuranve ] OaTumk
paBrneHuna «ia» 7] WnTepderic RS-485 TeMnepartypbl «ia»

MepBNYHbLIN Npeobpa3oBaTesb
BapbiBoHeNpoHuuaemas obonouka «db»

YnbTpa3ByKoBble
npuémonepeaaTymKu
EX ma

Pucynoxk H.1 — Cxema obecnieuenus uckpodesonacuoctr 1EX db ma [ia Ga] 11C T4 Gb
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PyKOBOACTBO 110 DKCILIYyATAIMH Turbo Flow UDM

MNPUJIIOKEHUE K
(oGs3aTenpHOE)
Onucanue NpoToKoJa ooMeHa U kapTa peructpoB MODBUS

PexomenyemMblii mepuox onpoca rpyninbl napamMeTpoB, He yamie 1 pa3a ot 4 10 12 cekyHx.
K.1 Onucanue nporokoJia

Hns cBsa3u ¢ mioTHoMepoM 1o kaHanmam RS-485, 6mrory3 m CSD wucnonw3yercs cTaHgapTHBIN
nporokon  MODBUS-RTU  (www.modbus.org). CereBoii aapec mnpubopa 1o yMmMoiuaHuio 1.
[TonnepxxuBatorcs koMmauael ureHust 0X03, 0X04 (maenTryHbI), kKoManaa 3anucu 0X10, koMaHIa YTEHUS
nocie 3anucu 0X17, a Takke komaHaa uacHTUGUKamuu npubdopa 0X11. B 3aBHCHMOCTH OT KOMaHbI
OTBET OT MPHOOpPa MOXKET MOCTYIATh C 3aICPKKON OT HECKOIBKUX MIJITUCEKYH]I 10 HECKOJILKHX CEKYH]I,
YTO HYKHO 00s3aTellbHO Y4yHuThIBaTh nIpu paspaborke IO Bepxnero yposHs. Takke CyIIecTBYIOT
koHBeprepbl RS-485 wuHTepdeiica CTOPOHHMX NPOM3BOAMTENEH, KOTOpPbIE HE MOTYT OBICTPO
NEPEeKIIIoYaThCs U3 pexuMa Mepeiaud B peXUM MpueMa, YyTo MPEnsTCTBYeT HopMallbHOMY oOMeHy. Jlis
pelIeHus JaHHOM MPOoOJIEMBI CYIIIECTBYET HACTpoiika B mpubope "may3a nepen orBetoM 50 mc", KoTopas,
IpU €€ BKIIOYCHUU, TPUHYAUTENHHO N100aBmseT nmay3y S0 Mc rnepes OTBETOM.

Anpecnoe npoctpanictBo MODBUS peructpoB coiep uUT BHYTPEHHHE MepeMeHHble Npuodopa,
OIMCAaHUE KOTOPBIX IMpeAcTaBiecHO Hike. JlaHHbIC mnepemaroTcs B komaupoBke BigENndian (cmauana
crapmmid Oaiit). YreHwe/3amuch YacTH TEPEMEHHOM 3alpemieH0 W Bo3Bpamaer omwuoky. [l
MepeMeHHbIX Tpubopa, KoTopele 3aHUMaroT Oosnee omHoro peructpa MODBUS mopsnok crnemoBanus
0ailT ClIeqyIOIIHA:

Ta6muna K.1 — [Mopsinok ciaegoBanusi 6aiiT

Tun Ilopsgox IIpumep IIpumeyanne
uint16 1,0 0100 -> 256
uint32 3,2,1,0 10 02 01 00 -> 268566784
uint64 7,6,5,4,3,2,1,0 01234567 89 AB CD EF -> 0x0123456789ABCDEF
float32 3,2,1,0 44 DF 2A 28 -> 1,7853173828e+3
float64 7,6,54,3,2,1,0
TDateTime 7,6,54,3,2,1,0 150B 07 E0 OC 01 1E 00 -> 21.11.2016 12:01:30.000
IpV4 3,2,1,0 01 02 03 04 -> 001.002.003.004
ASCIIZ-XX 1,0,3,2,5,4,7,6,9, ... 50 42 30 32 39 5F 31 30 39 35 00 00 -> "BP20_90159" XX - K0JI-BO CHMBOJIOB B CTPOKE
TConnection 3,210
TWaitConnect 3,210

[Tpumep urenus nepemennoi "Texymuit pacxos ctanaaptHelii" no agpecy 0xX0000:

-> OTnpaeneHo 8 6anT: 01-04-00-00-00-02-71-CB

01 04 0000 0002 71CB

azipec npudopa KOMaHJia ajJipec perucTpa KOJI-BO PETUCTPOB CRC

<- MpuHaTto 9 6ant: 01-04-04-46-39-E3-67-36-1B

01 04 04 4639E367 361B

azipec npudopa KOMaHJ1a KOJI-BO OalT yucio B popmare FLOAT32 ~ 11896,851 CRC

B rtabmunax rpada "moctyn" o3nawaer ciemyromiee: R — moctyn ans urenus, W — noctyn Ha
3ammck, P — 3amuTa maposiem.

I'pada "V/I" — ypoBensb nocrymna: 0 — 11060ii, 1 — morpedurens, 2 — MOCTABIIUK, 3 — METPOJIOT.

I'pada "33" — 3amuTa 3anucu: 1 — perucTp 3anIUIIeH OT U3MEHEHHSI TIPU YCTAaHOBJIICHHOM JKaMIIepe
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PyKOBOCTBO 10 HKCILTYATAIINHA

"SAIIUTA 3ATIMCHU" Ha nnate mpudopa.
K.2 MHWaenrnduxanus (komanma 0x11)

B rtabnumne Tabnumma K.2 mpencrasien orBer Ha komanay MODBUS GET ID (0x11). Jlanusie
MOYKHO HCIOJB30BaTh I WACHTU(DUKAIMKA TOAKIIOUEHHOTO Tpubopa, a TakkKe s CUUTHIBAHUS
3aBOJICKOTO HOMepa MpuOopa 1 NOKa3aHUH YacoB.

Ta6auna K.2 — Unentuduxanus

CMEGL:P::"C’ Onncanue Iopsaok 6aiT 3uaueHune

0-3 WnerTudukaTtop 0J10Ka JaHHBIX 3,2,1,0 Ox57F24F1E

4 Howmep Bepcun popmara 0x01

5 Pasmep Giioka 0x44

6 Wpnentudukarop THna ycTpoicTsa B IIEJIOM 0x01
7-10 WpenTudukarop Tuna Moayiisi ycrpoiictsa 3,2,1,0 0x00190000

11 Mopens ycTpoiicTBa: IIaBHas Bepcus 4

12 Mopens ycTpoiicTBa: NOMOJHUTENbHAs BEpCUs 18

13 Howmep rnasHoit Bepcun M34 10 2

14 Howmep nononuurensHoit Bepcun M34 110 0
15-18 CRC M34 110 3,2,1,0 0x176C298B
19 - 38 Bepcus annapathoii vactu. ASCII 20 cumBOIIOB. 0-19 "BP20-CPU_v5.0"
39 - 58 3aBojickoii Homep yctpoiictBa. ASCII 20 cumBOjI0B 0-19 "1234567890"
59 - 60 Tekymiuii rof mo npubopy 1,0 XXXX

61 Texymuii Mecsiiy mo npudopy X

62 Texyuuii 1eHs o nIpudopy X

63 Tekymiuii yac o npudopy X

64 Texylue MUHYTBI IO IPHOOPY X

65 Tekymiie CeKyH bl 10 TPUOOPY X

66 YacoBoii nosic 3

67 Kanan unrepdeiica cBsi3u: X

68 PexuM paboThI: BKIIOYCH OxFF
69 -72 Wnentudukatop 6J10Ka JOMOJHUTEIBHBIX TaHHBIX 3,2,1,0 0xC87D5590

73 Howmep Bepcun dopmara 0x01

74 Pasmep Gsioka 0x08
75 -82 YHuKanpHbIN cepuiiHblii Homep MK 7,6,5,4,3,2,1,0

K.3 TIlapoabnas 3ammra

JUis 3alThl OT HECAaHKIMOHUPOBAHHOIO JOCTyNa B IUIOTHOMEP MNPEeIyCMOTpPEHa MaposbHas
3ammTa 3anucd mapamerpoB (1m.2.10). TlosTomy mepen 3amuchio TPYIIBI PETHCTPOB HEOOXOIMMO
3anmcarh napoib jgoctyna B peructp 0xX1000 (Tabmuuma K.7), koTopelii mpencraBisier co0Oi CTPOKY
ASCII cumBonoB mmHoi 20 Oaiit. He3Havarmme cuMBOIBI HEOOXOIUMO 3aIlOJIHUTE CHMBOJIOB C KOAOM
0x00. TonmpKko TOCIE ITOr0 MOKHO MOJaBaTh KOMaHAy Ha 3allCh PETUCTPOB.

B cnyuae 3amucu HenmpaBMIBHOTO Mapojs OydeT BblJaHa ommbOka ¢ konoM 3. B ciywae 3amucu
HEMpaBWIBHOTO TMaposid 5 pa3 (maxe He moApsy) Npubop OJIOKMpyeT J0ObIE MOIMBITKM 3aluCH Ha
30 MuHYT.

B cjrydac yCHCIHHOfI 3alluCu MapoJd 6y,E[YT AOCTYIHBL JIsI U3MCHCHUSA TOJIBKO TC PCETUCTPLI,
KOTOPBIC COOTBETCTBYIOT YPOBHIO JOCTYIIAa 3TOTO IapoJIs.

BBenenHsblil maposb AeiCTByeT B TedeHue | MUHYTHI, ocie yero OyneT copouieH. Takum oOpas3om,
MOCNIEAYIOIME KOMaHJbl Ha 3allliCh PETUCTPOB JOJDKHA OBITH MOAAHBI HE MO3J1HEE | MHUHYTHI IMOCie
3alyCH Naposs.

IIpumeuanne. Kaxablii HHTEepdec HMMeeT CBOK OTACIbHYI0 S4YEHKY /s XPaHEHHA
BBEJEHHOIO MAapoJisi, T.e. ecJM BBeJAeH NMPaBWIbHBIA nmapoab no uHrepgeiicy RS-485, To 310 He
3HAYUT, YTO MOKHO NHUCATH AaHHbIe 0 uHTepdeiicy "MOIJAEM".
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K.4 Texkymme 3HaUYeHUsI

B Tabmuue K.3 mpencraBieHBl perucTpbl TEKYIIUX H3MEPEHHBIX M BBIUMCIEHHBIX MapaMETpOB,
KOTOPBIE€ JOCTYITHBI TOJIBKO JJIsl YTCHHUS.

Peructp 0x0010 "Jlara / Bpemsi OOHOBJIEHHUS TAOIMIIBI TEKYILIUX ITapaMeTPOB" XPaHUT JaTy U BpeMs
HOCJIeTHEr0 OOHOBJIEHHUS TaOJMLBI TEKYIIMX HapaMeTpoB, a HE TeKyllee Bpemsl Ipudopa, KOTopoe
OOBIYHO OTCTAET OT TEKYIIETro BpeMeHHU. Tekyliee BpeMsi MOXKHO BBIYUTATH JINO0 Koman o 0x11 nmubo u3
peructpa 0x100A "Jlara/Bpems npubopa".

Taoanuna K.3 — Texyumue 3nauenust

Anpec HanmenoBanue THI AaHHBIX Tloctyn Mpuveuanue
0x0000  Pacxon cTaHmapTHBIH, M3/4 float32 R
0x0002  Pacxon pabounii, m%/u float32
0x0004  Temmepatypa, °C float32 R
0x0006  [laBnenue abcomotHoe, MIla float32 R
0x0008  CkopocTh MOTOKA, M/C float32 R
0x000A  CkopocTh 3BYKa, M/C float32 R
0x000C  [laBnenwue uzbprrounoe, MIla float32 R
0x000E  Koaddumuent cxumaemMoctTu float32 R
0x0010  [lara/ Bpems OOHOBICHUS TAOIUIIBI TEKYIIUX MTApPaMETPOB TDateTime R TaGmua K.5
0x0014  Kox HC uint32 R Tabmuua K.4
0x0016  Bpewms paboTsl, cex uint32 R
0x0018  Bpewms mpocTosi, cek uint32 R
0x001A  [Iis BHYTPEHHETO HCIOJIH30BAHUS 12 batit R
0x0020  Temmeparypa npubopa, °C float32 R
0x0022  Hamnpsbkenus nutanus npudopa, MB uint32 R
0x0024  Pa6ounii 00béM, M° uint32 R
0x0026 CraHnmapTHBIH 00BEM, M3 uint32 R
0x0028  Pabouuii 06bEM peBepCUBHBLIL, M° uint32 R
0x002A  CranjapTHblii 0068M peBepCcHBHBI, M1 uint32 R
0x002C  [lns BHYTPEHHETO MCIIOIb30BaHUS 148 Gaiit R
0x0076  Tekymuit MaCCOBBIN PacXo, Kr/d float R
0x0078  HaxomnieHHas Macca, KT uint32 R
0x007A  HakormuieHHas Macca B peBEPCHBHOM HaIlpPaBIICHHUH, KT uint32 R
0x007C  Texkymas ctangapTHast IIOTHOCTH (ipu 20° C), Kr/m3 float32 R
0x007E  Tekymee cocTosTHIE COOBITHII U TPEBOT uint32 R Ta6umma K.6
0x0080 E;:;;H;;I;O}:}Bi?g;;)5::15];;(;2BITHﬁ U TPEBOT C MOMEHTa uinta2 R Ta6ymna K.6
voney kot e o oG e gy g Teoma s
0x0084  [nst BHyTpEHHETO MCIOJIB30BaHUS 18 Gaiir R
0x008D i’cﬁggge}iﬂfgﬂggcmﬂﬂne HC ¢ momenTa nocnensero uint32 R Ta6muma K.4
OX008F Ilie:zggze::qu ;/IBSMeHeHI/ISI HC ¢ momenTa nocreaaero uint32 R Ta6mua K.4
0x0091  [lnst BHyTpPEHHETO MCIIOJIb30BAHUS 36 Gaiir
0X00A3  TekyImas mIOTHOCTh, KI/M? float
0x00AS5  [lnst BHyTpPEHHETO MCIIOJIBb30BaHUS 20 Gaiir R
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Taoauna K.4 — Burosbie Mmacku koxoB HC

burtoBas macka Onucanune IIpumeuanue
0x00000001  HC ot IIT: T > Tmax YCTaHOBKA 060HX (h1aros -
0x00000002 HC ot IIIT: T < Tmin HCUCIIPABHOCTD NIATHNKA
0x00000004 HC or III: P > Pmax YCTaHOBKA 0GOMX (IIAroB -
0x00000008 HC ot IIT: P < Pmin HEUCIIPABHOCTDE NIaTIMKa

0x00000010 HC or II1: mpu3Hak Hanu4usi HHOPMAIIMHU B CTaTycax I0/IKaHAJIOB

0x00000020 HC ot III1: mMmeroTcst OTKIIOUEHHBIE TyIH

0x00000040 HC ot IIII: 3arps3aenue Y3

0x00000080 HC ot IIII: HeT cBS3U C AYOIUPYIOMINM YCTPOHCTBOM

0x00000100 HC or IIT: cOoit Bcex ydeid ynbTpa3ByKa - HET HH OJJTHOTO JIyda

0x00000200 HC ot III1: 3HaueHUE MIIOTHOCTH BBIIIC MAKCUMAILHOTO TIpeea yCTaHOBKa 060HX (Iaros -
0x00000400 HC or III1: 3Ha4YeHUE MIOTHOCTH HUKE MAaKCHUMAJIBHOTO Mpeiesia HEUCIIPABHOCTH JATYHKa
0x00000800 HC ot IIII: oTkIOHEHHE CKOPOCTH 3BYKa OHOTO U3 JIydel OT cpemHeit

0x00001000 HC ot IIII: ommbka HacTpoek

0x00002000 HC ot IIII: cepBUCHEBII pexuM

0x00004000 HC ot IIIT: cooit ALIIT

0x00008000 HC ot II1: c60it namstu FRAM

0x00010000 OOGumii 6ur HC ot I1I1

0x00020000 Her nuranus TOIIBKO B apXUBE
0x00040000 Her cBs3u c [II1

0x00080000 HC mo pacxoay: Q > Qmax miu Qotc <= Q <= Qmin

0x00100000 HC no temnepatype: T > Tmax unu T < Tmin

0x00200000 HC mo paBnenuto: P> 1.1 * Pmax nnu P < Pmin

0x00400000

0x00800000

0x01000000

0x02000000

0x04000000

0x08000000

0x10000000

0x20000000

0x40000000 HC mo pacuety K03 HHUIIHCHTA CKUMAEMOCTH

0x80000000  O6mwmii our HC

Taoauna K.5 — @opmar narsl/BpemMeHu

Cwmermenne Hanmenoanue THI AaHHBIX Mpumeuanne
0 MuiceKyHIbI uint8
1 CekyHBI uint8
2 MuHYTBI uint8
3 Yacer uint8
4 Ton uint16
6 Mecsint uint8
7 JeHb uint8
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Ta6auna K.6 — butoBble Macku KOI0B COOBITHI M TPEBOT
BuroBas Macka Onucanne Tpumeuanne
0x00000001  PexxuMm pabOTHI OT CETH
0x00000002  Craryc "matanku T win P He moakiroueHs" ncrnonaenne. CO
0x00000004  Beixop 3a mpeensl IPUMEHUMOCTH METOA pacdeTa 110 TeMIepaType
0x00000008  BeIxop 3a mpeaesnsl IPUMEHUMOCTH METO/a pacyeTa 1o JJaBICHUI0
0x00000010
0x00000020
0x00000040
0x00000080
0x00000100
0x00000200
0x00000400
0x00000800
0x00001000
0x00002000
0x00004000
0x00008000
0x00010000
0x00020000
0x00040000
0x00080000
0x00100000 3amura 3amucy MapaMeTpoB BKIIIOUYEHA YCTaHOBIICH JKaMIlep
0x00200000 Pacxon B muamazone Qorc < Q < Qmin
0x00400000 Ommubka LCD
0x00800000 Omudka MUKPOCXEMBI YaCOB
0x01000000 Hwuskwuit ypoBeHb HAIPSKCHUS THTAHHS
0x02000000 Hwuskwuii ypoBeHb 3apsiia 6aTapeu
0x04000000 BckpeiTHE KOpITyca
0x08000000 BwuemHee nuranue
0x10000000 OmmbKa TOKOBOIO BBIXOIA
0x20000000  Oumbka m/c FLASH
0x40000000 Omudka m/c FRAM HE MUMIETCS B KyPHAI
0x80000000  OO6uwmii OUT TpeBOT
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K.5 HacrpoeuHble napameTpbl

Tabmuna K.7 — O0mme HacTpoiikn

Anpec HauvenoBanme Tun nanmeix  Joeryn  Ipumewanme VI 33
0x1000  ITapoan ASCIIZ-20 W 0

1
0x100A  Jlata/Bpems npubopa TDateTime R/W/P  Tabmuua 2

K.5

0x100E  PacuerHsIif gac uint8 R/W/P 2 1
0x100F  PacueTHBIC CYTKH uint8 R/W/P 2 1
0x1010  CeteBoii agpec BHIYUCIUTEINS uint8 R/W/P 1
0x1011  Jlns BHYTpEHHETO UCIOIb30BaHHUS 6 Oaiit
0x1014  Peructp ynpaBicHHUS uint32 R/W/P TabmmuaK.8 2 1
0x1016  BpeMs akTHMBHOCTH IMOJCBETKH, C uintl6 R/W/P 2 1
0x1017  Bpewmst akTHBHOCTH AUCILIES, C uint1l6 R/W/P 2 1
0x1018  JInst BHYTPEHHETO MCIIOJIE30BaHHS 2 Gaiita
0x1019 Mun. yacTtoTa 4acTOTHOro Bhixoza 1, I'n float32 R 0
0x101B  Makc. yacrora yacToTHOro Bhixoaa 1, I'iy float32 R/W/P 2 1
0x101D  Makc. 3HaueHHe epEMEHHO} YacTOTHOTro BhIxona 1, M%/u float32 R/W/P 2 1
0x101F  MwmmynbcHbli GakTop YacTOTHOro BhIxoAa 1, umm/m3 float32 R 0
0x1021  Cwmemenne YacToTsl 4acTOTHOrO BeIxoaa 1, ' float32 R/W/P 3 1
0x1023  Vcwienue YacToThl 4aCTOTHOIO BbIXoaa 1 float32 R/W/P 3 1
0x1025 Cwmemenue IlepemenHoii yacToTHOro BBIXOAA 1, M3/4 float32 R/W/P 3 1
0x1027  VYcunenue [lepeMeHHOI 4aCTOTHOTO BbIxoaa 1 float32 R/W/P 3 1
0x1029  MunumansHag YactoTa yacTOTHOrO BBIXOAA 2, ['II float32 R 0
0x102B  Maxkcumanbnas Yactora 4yacToTHOrO BbIxona 2, ' float32 R/W/P 2 1
0x102D  Makc. 3Ha4YeHHE IEPEMEHHON YaCTOTHOTO BEIX0Aa 2, M3/u float32 R/W/P 2 1
0x102F  MmmnysbcHbli (akTop YaCTOTHOTO BBIXOJA 2, UMII/M3 float32 R 0
0x1031 Cwmemenne YacToThl YaCTOTHOrO BeIxoaa 2, I'n float32 R/W/P 3 1
0x1033  Ycunenue YacTOThl YaCTOTHOTO BbIXOJA 2 float32 R/W/P 3 1
0x1035  Cwmemienue [TepeMeHHOl YacTOTHOro BbIXOAA 2, M%/u float32 R/W/P 3 1
0x1037  Ycunenue [lepeMeHHOI YaCTOTHOTO BbIX0/1a 2 float32 R/W/P 3 1
0x1039  Uwms Gmroty3 ASCIIZ-20 R/WI/P 1 1
0x1043  Jlns BHyTPEHHETO MCIIOIb30BAHHS 26 Gaiit
0x1050  Ckopoctb 0bMeHa st mopta RS485#1 uint32 R/W/P 600-230400 1
0x1052 MuH. 3HaueHNE NePEMEHHOI TOKOBOTO BBIX0a, M/1 float32 R/W/P 2 1
0x1054  Makc. 3HaueHHE IEPEMEHHOM TOKOBOIO BRIX0a, M°/d float32 R/W/P 2 1
0x1056 CwmemeHue ToKka TOKOBOrO BEIX01a, MA float32 R/W/P 3 1
0x1058  Vcuienue Toka TOKOBOI'O BBEIXOHA, MA float32 R/W/P 3 1
0x105A  CwmeleHue IepeMeHHO TOKOBOIO BBIX0/a, M/4 float32 R/W/P 3 1
0x105C  VYcuenue mepeMeHHON TOKOBOTO BBIXO/1a float32 R/W/P 3 1
Ox105E [yt BHYTPEHHETO MCIIOIb30BaHUS 2 Oaiita
0x1061  Bxmrouenue 3anepxku SOMc nepen orBetoM st RS485#1 e_uintlé R/W/P 1 - Bk 1
0x1062  Cxopoctb pabotsl nopra RS485 #2 uint32 R/W/P  600-9600 1
0x1064  Bxirouenue 3anepxku SOMc nepen orBetoM st RS485#2 e_uintlé R/W/P 1 - Bk 1
0x1065  ITmakox mst GIIOTY3 8ASCII R/W/P 4 3Haka 1 1
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Taoauna K.8 — Onucanue 6uToB perucrpa ynpasiaenus (0x1014)

Axpec HaumenoBanue Tun panneix  Jocryn Ipumeuanme YA 33

0x1069  Jlns BHYTPEHHETO MCIIOIh30BAHMS 48 Gaiit
IIponoaxenne Tadauubl K.7

Anpec ‘ HanmenoBanne Tun gaHHbIX ‘ Jloctyn ‘ Tpumeuanne ‘ VI ‘ 33 ‘
0x1081  SI3bik mmTepdeiica mpuGopa uint32 RIW Taﬁ“gua 1
0x1083  TToBepHyTb 3kpaH Ha 180° uint32 R/W 1-nma 1
0x1085 |He mpochinaThesi OT BHEITHETO MUTAHUS uint32 R/W 1-na 1 1
0x1087  Jlast BHYyTPEHHETO HCIOJIb30BaHUS 26 Gaiit
0x1097  Bpemst aBTOMAaTHYECKOTO JINCTAHHS IKPAHOB, CEK uint16 R/W/P 0 - BbIKI 3

Macka Onucanne
0x00000001 HE MEHSITh 3Ha4CHHE 110 YMOIYaHUIO
0x00000002 HE MEHSITh 3HaYCHHE 110 YMOIYaHUIO
0x00000004 HE MCHSATH 3HAYCHHE 110 YMOIIaHUIO
THII 1aTYMKa JaBICHUS:
0x00000008 0 — aOCONIOTHBIN JaTYMK JAaBICHHS
1 — M30BITOYHBIN TATYKMK JABJICHUS
YaCTOTHBIH/UMITYJILCHBIN BBIXOJ 1 paboTaer:
0x00000010 0 — mo pabouemy pacxomy
1 — mo craHZapTHOMY Pacxomy
0x00000020 HE MEHSITh 3HaYCHHE 110 YMOIYaHUIO
YaCTOTHBIN/UMITYIIBCHBIA BBIXOI 2 paboTaeT:
0x00000040 0 — mo pabodemMy peBEepCHBHOMY pacxomry
1 — mo cTaHZAapPTHOMY PEBEPCUBHOMY PacXony
0x00000080 HE MEHSITh 3HAUYEHHE 110 YMOJIYaHHIO
TOKOBBIN BBIXOJI:
0x00000100 0 — mo pabodemy pacxomy
1 — mo cTaHZapTHOMY Pacxomy
0x00000200 HE MEHSITh 3HaY€HHE 110 YMOIYaHUIO
PEXKUM pabOThl YACTOTHBIX/UMITYJIECHBIX BBIXOJIOB!
0x00000400 0 — yacTOTHBIE BBEIXOA
1 — umMIyJIBbCHBIC BHIXOA
00000800 |3 nimymenni savon 2 yGmupyer menon |
0x00001000 HE MEHSATH 3HAYCHHE 110 YMOIIaHUIO
0x00002000 1 — BKJI. YaCTOTHBII/UMITYJILCHBIN BBIX0/1A
0x00004000 1 — BKJI. TOKOBBIA BBIXOI
0x00008000 HE MEHSITh 3Ha4YCHHE 110 YMOIYaHHUIO
0x00010000 1 — BecTH XKypHal M3MEHEHUH apaMeTPOB COBMECTHO C JKypHAIOM COOBITHH (17151 COBMECTUMOCTH)
0x00020000 HE MEHSATh 3HaY€HUE 110 YMOTYAHUIO
0x00040000 HE MEHSITh 3Ha4YEHHE 110 YMOIYaHHUIO
0x00080000 HE MEHSATh 3HaYCHUE 110 YMOTYaHUIO
0x00100000 HE MEHSITh 3Ha4YEHHE 110 YMOIYaHHUIO
0x00200000 HE MEHSATh 3HaY€HUE 110 YMOJTYaHUIO
0x00400000 HE MEHSITh 3Ha4YEHHE 110 YMOIYaHHUIO
0x00800000 HE MEHSITh 3Ha4YEHHE 110 YMOIYaHHUIO
0x01000000 HE MEHSATh 3HaYEHUE 110 YMOJTYaHUIO
0x02000000 HE MEHSITh 3HAUYEHHE 110 YMOJIYaHHIO
0x04000000 HE MEHSATh 3HaYEHUE 110 YMOJTYaHUIO
0x08000000 HE MEHSTh 3HAYCHHE 110 YMOJIIAHUIO
0x10000000 HE MEHATh 3HaYECHUE 110 YMOJTYaHUIO
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0x20000000 HE MEHSTh 3HAYCHHE 110 YMOJIIAHUIO

0x40000000 HE MEHATh 3HaYEHUE 110 YMOJTYaHUIO

0x80000000 HE MEHATh 3HaYCHUE 110 YMOJTYAHUIO

Tabéauna K.9 — Bei6op s3bika nnrepgeiica (0x1081)

3nauenue Onucanne
0 Pyccxmit
1 AHrIuicKui

Ta6auna K.10 — HacTpoiiku 1nana3onon

Anpec Hanmenopanne Tun ganupix  Jocryn  Ipumeuamme YI 33
0x1800  MuH. pacxon, M¥/4 float32 R/W/P Qmin 2 1
0x1802  Makc. pacxox, M3/ ( float32 R/W/P Qmax 2 1
0x1804  Ilopor oTceukH mo pacxomy, M%/u float32 R/W/P Qortc 2 1
0x1806  Jlor. pacxon, M%/u float32 R/W/P Qunor 2 1
0x1808  Jlor. MuH. pacxon, M/4 float32 R/W/P 2 1
0x180A  MuH. Temmneparypa, °C float32 R/W/P Tmin 2 1
0x180C  Makc. Temneparypa, °C float32 R/W/P Tmax 2 1
Ox180E  [or. Temmeparypa, °C float32 R/W/P Tnor 2 1
0x1810 Mumn. gasnenue, Mlla float32 R/W/P Pmin 2 1
0x1812  Makc. nasienune, MIla float32 R/W/P Pmax 2 1
0x1814  Jor. nasnenune, MIla float32 R/W/P Pror 2 1
0x1816  [laBnenue Gapomerpuueckoe, MIla float32 R/W/P Poap 2
0x1818  Bec ummymbca Ui KMITYJIbCHOTO BBIXO/a float32 R/W/P 2 1

Taéauna K.11 — Cocras raza

Anpec HaumenoBanue Tun gannbix  Jocryn Mpumeuanue vi 33
0x3000 Howmep meToma pacyera K03()-Ta CK-TH uint32 R/W/P Tabmuma K.12 2 1
0x3002  TInoTHOCTH float32 R/W/P 1 0
0x3004  Asot float32 R/W/P 1 0
0x3006  JIuokcun yriepoja float32 R/W/P 1 0
0x3008 Meran float32 R/W/P 1 0
0x300A  DOran float32 R/W/P 1 0
0x300C  TlIpoman float32 R/W/P 1 0
0x300E  u-Byran float32 R/W/P 1 0
0x3010  HM3obyran float32 R/W/P 1 0
0x3012  m-Ilenran float32 R/W/P 1 0
0x3014  HMsomeHran float32 R/W/P 1 0
0x3016  m-T'ekcan float32 R/W/P 1 0
0x3018 wm-T'emran float32 R/W/P 1 0
0x301A  H-OkrtaH float32 R/W/P 1 0
0x301C  u-Honau float32 R/W/P 1 0
0x301E  w©-/lexan float32 R/W/P 1 0
0x3020  Bogopon float32 R/W/P 1 0
0x3022  Kucnopon float32 R/W/P 1 0
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Axpec Haumenosanue Tun panneix  Jocryn Tpumeuanue Vi 33
0x3024  MoOHOOKCH] yIJIEpoaa float32 R/W/P 1
0x3026 Bogna float32 R/W/P 1
0x3028  Ceposomopon float32 R/W/P 1 0

Ipononxenune Tadmuubl K.11

Anpec Haumenosanne Tun panneix  Jocryn Tpumeuanue vi 33
0x302A  Temwmit float32 R/W/P 1 0
0x302C  Apron float32 R/W/P 1 0
O0x302E  Heomenran float32 R/W/P 1 0
0x3030  BnaxHoCTb float32 R/W/P 1 0

Tabmuna K.12 — Homep MeTona pacdyera ko3 PpumueHTa c;kuMaeMoCTH
Homep MeTona Onncanue
0 3amanHoe 3HaueHue (0TIaaKa)
1 GERG-91mod
2 BHUII CMB
3 NX19
4 AGAS8
5 I'OCT 3319.2- 2015
6 I'OCT 3319.3 2015
7 GSSSD MR273
8 T'CCCJ1 MP 118-2005
Tabéauua K.13 — HacTpoiiku noakio4yeHus

Anpec HaumeHoBanue Tun gaHHBIX Hoctyn IIpumeyanune Y 33
0x4000 Touka mocryna aiast GPRS ASCIIZ-40 R/WI/IP 1 0
0x4014  JloruH jist TOUKH JAOCTYIIA ASCIIZ-20 R/WI/P 1 0
0x401E Tlaponb must TOYKH AOCTYTA ASCIIZ-20 R/WI/P 1 0
0x4028 IP azmpec cepBepa OCHOBHOA uint32 R/W/P Tabmuua K.21 1 0

0x402A TP nopT OCHOBHOM uint16 R/W/P 1..65535 1 0
0x402B 1P anpec pe3epBHBIN uint32 R/W/P Tabmuua K.21 1 0
0x402D  IP mopt pe3epBHbIiA uint16 R/W/P 1..65535 1 0
ouize[eebon LSS ¢SRS a7 Lo
oo 15198 CSD P ( MERIIIOON iz 20w Lo
0x4042  Tlopr Bxomsiuero TCP/IP coenunenus uint16 R/W/P 1..65535 1 0
0x4043  TaiimayT COCIUHECHHUS, MHH uint16 R/W/P 1..10 1 0
0x4044  Kox-Bo HOBTOPOB BEIXO/Ia Ha CBSI3b B Cllydyae OLINOKH uint16 R/W/P 1..10 1 0
0x4045 gfﬁ::f;i%;fiﬁmmm HOAICHOTCHITL B uintlté  RIW/P 0..1440 1o
oo s vy socnonns s ais w00 LS
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Taoauna K.14 — Pacnucanue 0;KUIAHNA BXOAAIIMX MOAKIIOYeHu# 1

| Anpec ’ HaumeHoBaHue Tun JaHHBIX ‘ Hoctyn ‘ IIpumeyanune ‘ ya ‘ 33 ‘
0x404E  TloBTOp BHIXO/A Ha CBSI3b TWaitConnect R/W/P  Tabmuna K.25
0x4050 BpeMs OKUIaHUS TTOJKITIOUCHUS, MHH uintl6 R/W/P 1..1440

Taoauna K.15 — Pacnucanmne o:KuIaHusa BXOAALIIAX MOAKIOYCHUI 2

Anpec HaumeHoBaHue Tun JaHHBIX | Hoctyn | Ipumeyanune ‘ ya | 33 ‘
0x4054  TloBTOp BBIXOJA Ha CBA3b TWaitConnect R/W/P  Tabmuna K.25
0x4056  BpeMms o:KumaHUS TOIKITIOUCHUS, MHH uintl6 R/W/P 1..1440

Taoauna K.16 — Pacnucanme o:KUIaHuA BXOAALIAX MOAKIOUYECHUH 3

Anpec HaumeHoBaHue Tun faHHBIX ‘ Hoctyn ‘ IIpumeyanune ‘ ya ‘ 33 ‘
0x405A  TloBTOp BBIXOZA HA CBS3b TWaitConnect R/W/P  Ta6muna K.25
0x405C  Bpewmst oxxuaHusl MOJIKITIOYEHUS, MHH uint16 R/W/P 1..1440

Tadoauua K.17 - Beixoa Ha ¢Bsi3b 10 co0bITUAM, HC nju BMemarejibcTBam

Anpec HaumeHoBaHue Tun JaHHBIX ‘ Hoctyn ‘ Ipumeuanune ‘ Y | 33 ‘
0x4060 Macka aktuBHbix HC pmns BeIXO#a Ha CBSI3b 110 uinta2 RIW/P Ta6mma K.4
COOBITHIM
0x4062 Macka aKTHUBHBIX TPEBOT JJIs BBIXOJA Ha CBS3b IO uint32 RIW/P Ta6mma K.6
COOBITHIM
0x4064 Cmoco6 BeIX0/1a Ha CBSI3b IO COOBITHAM uintl6 R/W/P  Tab6muua K.22
0X4065 JlaHHbIC, KOTOpBIC MEPEOAIOTCS IPH BHIXOAE HaA Uint32 RW/P  Ta6mma K.23
CBSI3b 10 COOBITHSAM (OMTOBAs Macka)
0xA067 Kon-Bo _CYTOK, 32 KOTOpbIe Iepeiactess apxus Uintl6 RIW/P
COOBITHI
0x4068  Koi-Bo 3ammceit 4acoBOro apxuBa JUisl epeaadn uint16 R/W/P
0x4069 Kou-Bo 3amuceii CyTOYHOTO apXvBa JJIsI Iepeaaun uint1l6 R/W/P
Taomua K.18 — Pacnucanue BbIxoaa Ha ¢Bs3b 1
| Anpec ’ HaumeHoBaHue Tun JaHHbIX ‘ Hoctyn ‘ Ipumeuanune ‘ Y ‘ 33 ‘
0x4070 TIoBTOp BBIXOMA HA CBS3b TConnection R/W/P  Tab6nuia K.24
0x4072 Cnoco0 BbIX0/a Ha CBS3b uintl6 R/W/P Tabymma K.22
04073 JlaHHBIC, KOTOpBIC TMEpeJaroTCs IPH BEIXOJIE Ha Uint32 RW/P  TaGmmma K.23
CBSI3b 10 COOBITHSM (OMTOBas Macka)
0x4075 Komn-Bo _CYTOK, 3a KOTOpbIC NepeiacTess apxup Uint16 R/W/P
COOBITHH
0x4076  Kou-Bo 3amuceii 4acOBOTO apXuBa ISl Iepeaadn uint1l6 R/W/P
0x4077  Kou-Bo 3amuceiil CyTOYHOTO apXvBa ISl Iepeaadn uint1l6 R/W/P
Taomuna K.19 — Pacnucanue BbIXoaa Ha CBSI3b 2
| Anpec ’ HaumenoBanne Tun JaHHBIX ‘ Joctyn ‘ IIpumevanne ‘ Y | 33 ‘
0x4080 TloBTOp BBHIXO/A HA CBS3b TConnection  R/W/P Tabimma K.24
0x4082 Cnoco0 BeIXOAa HA CBA3b uintl6 R/W/P  Ta6muna K.22
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JlaHHBIE, KOTOpBIC TEpeNaroTcs IIPH BEIXOIE Ha

0x4083 uint32 R/W/P  Ta6nuua K.23
CBSI3b 110 COOBITHAM (OMTOBasE Macka)

0x4085 Kon-Bo _CYTOK, 32 KOTOpbIC MEPEIaeTCs apXuB Uint16 RIW/P
COOBITHI

0x4086  Kou-Bo 3ammceii 4acoBOT0O apXuBa ISl TIepeIadn uintl6 R/W/P

0x4087  Kou-Bo 3ammceii CyTOYHOTO apXuBa JJIs TIepeIaun uint16 R/W/P

Taomua K.20 — Pacnucanue BbIXoaa HA CBA3h 3
Anpec ’ HaumenoBanue Tun JaHHBIX | Hoctyn | IIpumeyanune ‘ v | 33 ‘

0x4090 TloBTOp BBHIXOMA HA CBS3b TConnection  R/W/P Tabiuua K.24

0x4092 Cnoco0 BbIXO/a Ha CBS3b uintl6 R/W/P Tabnuma K.22

0x4093 JlaHHble, KOTOpBIC MEPENAIOTCS TPH BHIXOJE HA Uint32 RW/P  Ta6mmua K.23
CBSI3b 10 COOBITUSIM (OMTOBas Macka)

0x4095 Komn-Bo _CYTOK, 3a KOTOpbIC IepeiactTess apxus Uintl6 RIW/P
COOBITHI

0x4096 Koi-Bo 3ammceit 4acoBOro apxuBa JUisl epeaadn uint1l6 R/W/P

0x4097  Koumn-Bo 3amuceii CyTOYHOTO apXvBa JJIsI Iepeaaun uintl6 R/W/P

Ta6muna K.21 — ®opmar IP agpeca AAA.BBB.CCC.DDD

Cweenne HanmenoBanue THI AaHHBIX Mpumeuanne
0 IepBas mudpa aapeca uint8 AAA
1 Bropas mudpa agpeca uint8 BBB
2 Tpetss mudpa agpeca uint8 CCC
3 Yersepras 1udpa agpeca uint8 DDD

Taoauua K.22 — Cioco0bI BHIX012 HA CBA3H

3nauennue Onucannue Mpuveuanue
0 GPRS
1 GPRS + CSD xak pe3epBHBIit
2 CSD

Taoanna K.23 — Macka 1aHHBIX, KOTOpbIE NepelalTcs MPH BbIX0/1e HA CBA3b
3nauenne Onucanne Mpuveuanne
0x0001  Tekyuiue 3HaUEHHS
0x0002  Hactpoiiku nmpubopa
0x0004 Hacrpoiiku BbIxoaa Ha CBS3b
0x0008 JlonOTHAUTEEHBIC TaHHBIC (TUaTHOCTHKA)
0x0010  Cocras rasza
0x0020  ApxuB coObITHI
0x0040  Yacosoii apxuB
0x0080  CyrtouHblii apxuB
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Taonuna K.24 — ®opmar 3anucu TConnection
CMmenienue HaumenoBanue Tun JaHHBIX IIpumeyanne

IToBTOp BHIXOAA HA CBS3B:
0 - pactimcanue OTKITIOYECHO
1 - exxevacHo
2 - eXXeIHEBHO
0 3 - exXeHeaeNbHO uint8
4 - exeMecsIYHO
5 - yepe3 MPOMEKYTOK BPEMEHH ([ICHb, YaC, MHH - 33J]acT HHTEPBAI
BPEMCHH, Yepe3 KOTOPHI IpuOop OyAeT NepUOIMYSCKH BEIXOAUTH Ha
CBSI3b)

JleHb BBIXO/A Ha CBS3b:
€Ke4yacHo: HE UCTIOIb3YeTC s
eKeJHEeBHO: HE UCTIOIb3yeTCs
1 esKeHeJeJbHO0: 3TO OMTOBAs MacKa, IIe Ka)KIblii OUT 3TO J€Hb HEIEIH, uint8
Hanpumep, 3 - ato [IH u BT
eKeMeCSIYHO: 3TO JACHbL Mecsla
NMPOMEKYTOK BPEMEHH: KOJI-BO JHEH

2 UYac BBIXO/a Ha CBsI3b, a A "MIPOMEXKYTOK BPEMEHHU'' - KOJI-BO YaCOB uint8

3 MuHyTa BbIX0JIa Ha CBSI3b, a U1 "MPOMEXYTOK BPEMEHH'' - KOJI-BO MUHYT uint8

Tabéauua K.25 — ®opmar 3anucu TWaitConnect
Cmemenue HaumeHoBanue Tun gaHHBIX [pumeyanune

[ToBTOp OKUIAHUS COCTUHCHU:
0 - pacnircaHue OTKIIIOUEHO
1 - exxevacHoO
0 2 - eXeIHEBHO uint8
3 - eXXeHENENBHO
4 - e)xeMeCsTYHO
5 - Bcerza, Korna ecTb BHEIIHEE [IUTAHUE

Jlenp HayaIa OKUJAHUS:
€/KeYacHO: HE NCTIONb3yeTCs
€Ke/IHEBHO: HE UCTIOJIb3YeTCs

1 N uint8
eKeHeeIbHO: dTO OMTOBAas MACKa, I/Ie KaXKIbIi OUT 3TO J€HbL HEEIH,
Hampumep, 3 - ato [IH u BT
esKeMeca4HO: OTO JeHb MecsIa
2 Yac gavaia 0XKHAIaHAS uint8
3 MuHyTa Hadana OKUIaHUSL uint8

K.6 PeFI/ICprI CIICHMAJIBbHOI0O HA3HAYCHU A
B Ta6J'II/H_[e Ta6J'H/II_Ia K.26 IpEeACTABJICHBI PETUCTPHI AJII BBIITIOJHCHU CIICIIUAJIBHBIX 3a1a4.

Peructp "®nar noarBepxkaeHNS IpHUEMa JaHHBIX" UCIIOJIB3YETCS MIPU YAAJIEHHOM CBSI3U C PUOOpOM
JUI HOATBEPIKIAeHU (aKTa, 4TO JaHHbIE NPUHATHL. CepBep TeIeMeTpUH JOKEH 3aMucarh B 3TOT PETUCTP
3HayeHne OX55AA mocne monydeHus U JeKOAUPOBAHMS HayajJbHOW IMOCBHUIKH, B MPOTHBHOM Cllydae
CUMTAETCs, YTO CEpBEp HE CMOT MPHUHATH JaHHBIE U IJIOTHOMEpP OyleT MBITaTbCsl OTCHIIATh ATOT ke Habop
JTAHHBIX TIPH TTOCIEAYIONICH TOBITKE CBSI3H.

"Peructp ympasieHHs 3aBepllIeHHEM ceaHca" MpegHasHa4eH A UHOOPMHUPOBAHUS TUIOTHOMEpPA O
TOM, YTO CepBEp YCIIEUIHO 3aKOHYMJI OOMEH JaHHBIMU U JajbHEHIINe MONbITKU CBA3H He TpeOytores. s
BBINOJIHEHUS JAHHOM (D)YHKIIMU HEOOXOIMMO 3amucarh B 3TOT peructp 3HaueHue 0XAASS, B IpOTHBHOM
cllydyae cyHuTaercsd, 4To OOMEeH JaHHBIMHU C CEpPBEPOM TEJIEeMETPUU He ObUT 3aBeplleH U TpeOyroTcs
MIOBTOPHBIE MTONBITKY MMOJKIIIOYECHHUS.

IIpuMmedanve: TaHHBIE PETUCTPHI HE 3AIIUILEHBI TAPOJIEM U 3aLUTON 3aIIiCH.

Taoamna K.26 — Peructpbl cnnennajibHOro Ha3HaYeHHUsA
Cwmemenue HaumeHnoBanue Tun faHHbIX Hoctyn IIpumeuanue

0x1200  ®uar moaTBEPKIAECHUS PUEMA JAHHBIX uintlé R/W
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CMmemenne

0x1201

HaumeHoBanue

Peructp ynpasieHust 3aBeplICHHEM CeaHca

K.7 ApxuB JaHHBIX

Tun faHHBIX

uintl6

Hoctyn
R/W

IIpumeuanune

B Tabnuue K.27 npuBeneHs! perucTpbl, NpeaHa3sHaYeHHbIC 1715 YTCHUS apXHUBa JaHHBIX.

Z[J'Iﬂ YTCHUS apXHBa H606XOI[I/IM02

1. 3anucare Tun apxuBa (1 — yacoBoi, 2 — cyrounsiif) B peructp 0x2001.

2. 3amnucarh gary/BpeMs UHTepecytomiei 3amucu B peructp 0x2003.

3. Cuutarh perucTpbl apXHUBHOM CTPYKTYpbI, HaunHas ¢ narhl 3anucu (peructpbl 0X2003 - 0x2045).

HpI/IMe‘IaHI/IeZ Ipu H€CO6J’IIOI[€HI/II/I InopAAKa YTCHHUA IIPAaBUJIBHOCTh JaHHBIX HE l"apaHTI/IpyeTCH!

E,[[I/IHI/II_[BI N3MCPCHUA o0beMa AJI1 4aCOBBIX ApXHWBOB — JIMUTPLI, JJIA MACChl — I'PaMMBbI, BPEMsA HC -
CCEKYHIBI.

Enunanna n3mepenus Bpemenn HC i1t CyTOYHBIX apXUBOB — MUHYTHI, @ 00bEMOB 32 MEPHO U MacC
3a nepuoa onpexaensercs ¢uarom apxusa (peructp 0X203A, Tabmuua K.28). Ecnu ¢dnar ycranosnen, To

00beMBI B M°, Macca — B KI, a €CIM COpOIIEH — OoOBEeMBI B JUTpaX, Macca — B rpammax. ®mar
yCTaHABIMBAETCSA aBTOMATHUECKH MPH pacxonax Gombmie 10 Thic. M%/uac.

Taoauna K.27 — ApxuBbI JaHHBIX

Cmemenne Hanmenobanue Tun gannpix  Jocryn Mpumeuannue
0x2000  Homep kanana uint8 R/W
0x2001  Twum apxuBa uint8 R/W
0x2002  Howmep 3amnucu uintl6 R/W
0x2003  ara/Bpewmst 3anucu TDateTime R/W
0x2007  O6mbeM pabounii, M3(1) uint32 R Ta6muma K.28
0x2009  O6Bem craHaapTHLIH, M3(11) uint32 R Taoauma K.28
0x200B  O6beM BoccTaHOBIEHHBIH pabounii, M3(1) uint32 R Tabauma K.28
0x200D  O6BLeM BOCCTAaHOBIEHHBIH CTaHAAPTHBIH, M(11) uint32 R Tabauma K.28
0x200F  O6beM cymMMapHbIil pabouuii, M uint32 R
0x2011  O6beM cyMMapHbIil cTaHAAPTHBIH, M° uint32 R
0x2013  O6meMm pabounii peBepcuBHbIi, M3(11) uint32 R Tabmmma K.28
0x2015  OO6BbeM cTaHIapTHLINA peBepCUBHbIH, M3(1) uint32 R Tabauma K.28
0x2017  O6BbeM BoccTaHOBJIEHHLIH pabounii peBepcuBHBIH, M3(11) uint32 R Tabauma K.28
0x2019  O6beM BOCCTaHOBJICHHBIH CTAHAPTHBINA peBepCHBHBIH, M3(11) uint32 R Ta6muua K.28
0x201B  O6beM cymMMapHblii pabounii peBepcUBHbI, M1 uint32 R
0x201D  O6beM CyMMapHbIil CTaHAAPTHBIHA PEeBEPCUBHbIH, M° uint32 R
0x201F  Koaddunuent cxnmaemoctn float32 R
0x2021  JaBnenwue, Mlla float32 R
0x2023  Temmeparypa, °C float32 R
0x2025  Koah¢umuenr nepesoaa float32 R
0x2027 Kox HC uint32 R Ta6umma K.4
0x2029  KommuecTBO TOYEK uint16 R
0x202A  Bpewmst HC (0x00010000) uint16 R Tabmuna K.4
0x202B  Bpems HC (0x00020000) uintlé R Ta6mua K.4
0x202C  Bpems HC (0x00040000) uintlé R Ta6mua K.4
0x202D  Bpewms HC (0x00080000) uintl6 R Tabmuma K.4
0x202E  Bpems HC (0x00100000) uint16 R Tabmuua K.4
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Cmemenue HaumeHoBaHue Tun nannbix  Joctyn IIpumeyanune
0x202F  Bpems HC (0x00200000) uintlé R Tab6mia K.4
0x2030  Bpems HC (0x00400000) uintlé R Tab6ma K.4

IIponosnxenune Tadauubl K.27

Cmemenue HanmenoBanue Tun JaHHBIX ‘ Joctyn ‘ Ipumevanue
0x2031  Bpems HC (0x00800000) uintl6 R Tabnuia K.4
0x2032  Bpemst HC (0x01000000) uintl6 R Tabnuna K.4
0x2033  Bpemst HC (0x02000000) uint16 R Tabnuma K.4
0x2034  Bpemst HC (0x04000000) uint16 R Tabnuia K.4
0x2035  Bpemst HC (0x08000000) uint16 R Tabnuia K.4
0x2036  Bpemst HC (0x10000000) uintlé R Tabmuna K.4
0x2037  Bpemst HC (0x20000000) uint16 R Tabmuua K.4
0x2038  Bpemst HC (0x40000000) uint16 R Tabmuua K.4
0x2039  Bpems HC (0x80000000) uintl16 R Tabmmma K.4
0x203A  ®nar apxuBa uint16 R Tab6muma K.28
0x203B  HakomieHnnas macca, KT uint32 R
0x203D  HaxkomeHHast Macca Jisi pEBEPCUBHOTO HAIIPABIICHUS, KT uint32 R
0x203F  Cpenansis Macca 3a IepHO/, T/KT uint32 R Taoaumna K.28
0x2041  Cpennsis Macca 3a IEpHOJI ISl PEBEPCUBHOTO HANPABJICHHS, I/KT uint32 R Ta6muua K.28
0x2043 BoccranoBnenHas cpeiHssA Macca, T/KT uint32 R Tab6muma K.28

BoccranoBnennas CcpeaHdasa Macca MUl pEBEPCUBHOTO

uint32
HanpasJICHUA, F/ KI

0x2045

)

Tab6muma K.28

Taoauna K.28 — ®daarn apxuBa

Kon Onucanue

3

Ecmu YCTAHOBJICH, TO CYTOYHBIC 00BEMBI B M , a Macca B KT,

0x8000
ecii COpOIIEeH, TO CyTOYHBIE 00BEMBI B JI, @ MacChl B rpaMMax

[Tpumeuanue: ans Oosee OBICTPOrO YTEHMSI apXUBOB HEOOXOIUMO HCIOJIb30BATH COBMEILEHHYIO
KOMaH 1y uTeHus mocie 3amucu (0X17).

B cnydae, ecnu 3anpammBaeMasi 3allCh apXuMBa OTCYTCTBYET, TO OyJeT BblaHa OLIMOKa C KOJOM
Ox11.

K.8 Apxus co0bITHIi U )KypHAJ H3MEHEHHUI IapaMeTpPoB
K.8.1  Opranuzanus apxuBoB

ApXUB M KypHaJ OpraHW30BaHbl OJIMHAKOBO B BUJIE IIMKJINYECKOro Oydepa (IaHHBIE MUIIYTCS BCE
Bpemsl 1o Kpyry). [mnst paGoTel ¢ apxuBOM HEOOXOIMMO 3amucarh TUN apxuBa B peructp 0x2500
(Tabmuua K.29), nociie yero MoxHO OyzneT cumTaTh MHAEKC Hadaia apxuBa 1o aapecy 0x2507 u koi-BO
3anucel apxuBa B peructpe 0x2508. MakcumanbHOe KOJ-BO 3J€MEHTOB B Oydepe pazHoe JUisl pa3HbIX
TUNOB apxuBa (Uit xypHana coObiTuit — 1000 3anuceii, ans )xypHasia ©3MeHeHul napameTpoB - 16 384
3amucu). Jlo 3amonHeHus1 Oydepa HadalbHBIN yKa3areiab OylneT paBeH HYNIO, a KOJI-BO AJIEMEHTOB OyIeT
pactu. Ilocne 3anonHenus Oydepa HavanbHBINA yKa3aTeidb HAYHET CMEIIAThCs, a KOJI-BO AJIEMEHTOB Oy/leT
NPaKTUYeCKH HEU3MEHHBIM (MEHSIETCS B HE3HAUUTENbHBIX Mpenenax). [Ipu MOCTHKEHHH 3HAYCHHS
Ha4yaJIbHOTO MHJIeKca KOHIa Oydepa, OH HaYHET OISATh C HYIS.

K.8.2 Tlowuck 3ammcein

I[J'DI IIOMCKa HHACKCaA 3allMCH, COOTBCTCTByIOH_[eFO 3aIIaHHOI>'I aarce HWiIn I/IHTepBaJIy BpCMeHI/I
HEOOXOIUMO:
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1. 3anmucars B peructp 0X2500 Tin apxuBa/HOMED KaHaA.

2. 3anucarp B peructp 0X2501 HauanbHyI0 naty/Bpems, a B peructp 0X2503 koHeuHyI0 naty/BpemMs
WHTEPECYIONIEero nepruoaa. Bpemst 00paboTku TaHHON KOMaH bl MOXET JTIOXOJIUTH JI0 5 CEK.

3. Cuurarp u3 perucrpa 0x2505 mHAEKC NEpBOro COOBITHS 33 YKa3aHHBIM MEPHOA, a U3 PErucTpa
0x2506 xon-BO HAMIEHHBIX COOBITHI 3a yka3aHHbIN niepuo (0 - COOBITHS HE HAMICHBI).

Taoauna K.29 — Peructpsbl 171 noucka 3anuceii B apxuse

[ Cwemonne | Hanvenonanne [ s | Jorn | perame
0x2500  Twum apxuBa/HOMeEp KaHaja uint16 R/W gs:f)zl)eﬁ%z;i:
0x2501  HauanpHas naTta/BpeMst HHTEpBaia UNIX_TIME32 R/W
0x2503  Koneunas mara/Bpemsi HHTEpBaIa UNIX_TIME32 R/W
0x2505  HawanbHBIH HHAEKC 3alIPOIIEHHOTO HHTEPBAaja uint16 R
0x2506  Kom-Bo 3ammceif B 3anpOIIEHHOM HHTEpPBAe uint16 R
0x2507  HauanpHbIi HHOEKC apXHUBa uint16 R
0x2508  Kon-Bo 371eMEHTOB B apXUBe uintlé R

Tum apxuBa MOXET IPUMAHUTH CIICAYIOIINE 3HAYCHUN:
1 - gacoBoii apxuB

2 - CyTOYHBIN apXuB

3 - MECSIUHBII apXuB

4 - UHTEepBaJIbHBIN apXUB

5 - apXuB COOBITHIT

6 - )KypHaJl HI3MEHEHUS TTapaMeTPOB

Takum oOpazom B peructp 0X2500 MOXHO mucaTh TOJBKO 3HA4YeHUS 5 W 6 Ui UTEHUS apXuBa
COOBITUH U )KypHaJla U3MEHEHH MapaMeTpOB COOTBETCTBEHHO.

K.8.3  Ilpouenypa urenus

ApXUB MOXHO CUUTBHIBATh MO OJHOW HMJIM HECKOJBKO 3allMCel, yKa3biBas HauaJdbHbIN WHAEKC. JlJis
YTEHUS apXUBa COOBITHI HEOOXOAUMO:

1. 3anucars B peructp 0X2509 tun apxuBa/HOMEp KaHaja.
2. 3ammucats B peructp 0X250A uHIEKC COOBITHS, KOTOPOE YHTACM.

3. Cuutare peructpbl, HaunHas ¢ agpeca 0X250A B pasmepe 32 OGaiiTa B COOTBETCTBUU CO
CTPYKTYpO# apXWBHOW 3anmucH ((aKTHUECKH apXUBHAs 3alMCh CUUTHIBACTCS M3 DHEPrOHE3aBUCHMOMN
naMsTH TpU YTEHUM peructpa "uHaexc 3amucu"). s yCKOpeHHUs! BBIUUTKU apXUBa MOXHO 3allpOCHUTh
OoJpIiee KOJI-BO PETUCTPOB JJISl YTEHHS, MPH ITOM CTPYKTYpa apXWBHOW 3alyCH OyIeT MOBTOPSTHCS
kaxapie 32 Oaiita (16 peructpoB), mo anamoruu c aapecamu 0X250A - 0x250F. IIpu »TomM peructp
"Mnnekc 3anmucu" B KaXXJI0W 3amucy OyeT yBETMYHMBATHCS HA OJWH, MOKA3bIBas aOCONIOTHBIA HMHJIEKC
YuTaeMON apXUBHOM 3amucu. Eciu Mo kakol-To MpUYHMHE apXUBHAs 3allUCh OTCYTCTBYET, TO OHa OyneT
MOJTHOCTBIO 3anoiHAThCS KoaoMm 0x00. MakcuMallbHOE KOJI-BO 3alMCEN, KOTOPOE MOXKHO 3alpOCHUThH 3a
OZIMH a3 ompenensercs pazMepoM Oydepa U BOZMOKHOCTAIMHU KOMaHbI, Tak Uit 512 Gait Oydepa u
koMaH bl 0X73 MakcuMabHOE KOJI-BO cocTaBisieT 16 3amwmceit (512/32).

4. TloBropsaTh 1.1. - .3 U1 YTEHUS BCEX 3AIUCEM.
[Tpu HecobOmOneHNN opsAKa YTEHUS MPAaBUILHOCTh JaHHBIX HE rapaHTupyercs!

Taoamna K.30 — Peructpbl ureHust apxupa

| CMmelenue ’ HaumeHoBaHue Tun jaHHBIX ‘ Hoctyn ‘ IIpumeuanue ‘
0x2509 Tum apxuBa uint1l6 R/W  komms per. 0X2500 st ynoGcTBa
0x250A Wupexc 3anucu uint1l6 R/W  Hywmeparus uzer ¢ 0
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0x250B
0x250D
0x250E
0x250F

Jata/Bpemst 3anvicu

Kopx coObiTusi/ypoBeHb TocTyma
Kon mapamertpa

Maunsie [0..10]

Ipononxenue Tadauubl K.30

0x250A + N*16
0x250B + N*16
0x250D + N*16
0x250E + N*16
0x250F + N*16

Wnnexc 3anucu

Hara/Bpems 3anucu

Kon coOpiTust/ypoBeHb focTyna
Kox mapamertpa

Maunsie [0..10]

Taoauua K.31 — Kox coobITHA

Kon
coobITHS *

1
2
3

9
10
11
12

13

14

15

16

Kon
napamMerpa

X
X
X

KOJI mapameTpa
Ta6nuna K.32

= N = X X

2
N 6ura HC
N 6ura HC
N Oura TpeBorn
N 6ura TpeBoru
THUI TOZKII.

cM. Tabi. 6.3

CTaTyC MOJKIL.
cM. Tabu. 6.4

CTaTyC MOJIKIL.
cM. Tabi. 6.4

STATE
cMm. Taou. 1.5

UNIX_TIME32 R
uintl6 R Tabymua K.31
uintl6 R Tabiuna K.31
uintl6 x 11 R OmnpenemnsroTes Mo KoAy mapaMerpa
uint16 R/W
UNIX_TIME32 R
uintl6 R Tabiuna K.31
uintl6 R Tabiuma K.31
uintl6 x 11 R OmnpenemnsroTes Mo KoAy mapaMerpa
Onucanne

OuncTKa apXruBa COOBITHIA
CnyxeOHOe COOBITHE
BxiroueHne nmuTaHus

H3zmenenue HaCTPOCYHOTO mapaMeTpa ¢ ONpeAaACJICHHBIM KOJIOM.
B monsx gaHHBIX XpaHUTCA HOBOC 3HAYCHUE PECTUCTPA B COOTBECTCTBUU C €TO TUIIOM U
CJICAOM UAECT NPEAbIAYHICC 3HAUYCHUC.

COpoc HacTpoek

CnyxeOHOe cOOBITHE

OurcTKa apXyBa JaHHBIX

COpoc cyMMapHBIX CUETIHKOB

CMeHa HampaBJIeHUs TIOTOKA C TPSMOTO Ha 0OpaTHBIN
CMeHa HampaBJIeHUS TIOTOKA C OOPAaTHOTO HA MPSIMON
Bosnuknosenue HC

Boccranosnenune nocie HC

BozHukHOBEHHUE TpeBOTH

Boccranosinenue nocie TpeBoru
Pacniucanue akTMBHO.

YcnenrHslit ceaHC CBA3H C CEPBEPOM (CepBep MOATBEPAMI MPHEM JaHHBIX). B momax
JIAaHHBIX COAEPIKUTCS JOMOJIHUTEIbHAS HHPOPMAIHS B 3aBUCMOCTH OT THIIA
nojkitoueHus N.

He yCHeIHHI:IfI CCaHC CBA3U C CEPBEPOM. B momsax JAAHHBIX COACPIKUTCA JONOJIHUTEIbHASA
I/IH(i)OpMaIII/IH B 3aBHUCHUMOCTH OT THUIIA IOJKIOUYCHUA N.

Cwmena coctostaust SIM KapThI.

* - UIsl apX¥Ba U3MEHEHM MapaMeTpoB COBMECTHO € KOJIOM B cTapilieM OaiiTe nepenaercs ypoBeHb
J0CTyIa, TP KOTOPOM IIOMEHSUIM 3TO 3Ha4eHHE, eciu 0, TO HE ONpEEIIEH.

Taéauna K.32 — Koabl mapamerposn

N

Onucanne Tun
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N
4096
4097
4098
4099
4100

4103

Onucanne

Cwmena naposs (B JaHHBIX JISKHUT YPOBEHB TApOJIsL, KOTOPBIA MMOMEHSIIIN)

Jara/Bpemst mpubdopa
PacueTtHsbIit yac
PacuetHble cyTku

CerteBoii afipec BEIYUCIUTENSA

Peructp ynpasnenus

Ipononxenue Tadauubl K.32

N
4104
4105

4107
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
4122

4132
4133
4134
4135
4136
4137
4138
4139
4140
4141

4152

6 144
6 145

Onucanne
BpCMﬂ AKTHUBHOCTH ITIOACBETKH

BpCMﬂ AaKTUBHOCTH JUCILICA

MunumanbHas YacToTa 4acTOTHOTO BEIXoza 1
MaxkcumanbHag YacTora 4acTOTHOTO BBIXOa 1

NMmynbeHBIH (haKTOp YaCTOTHOTO BBIXOAA |

MakcumManbHOE 3HaYEHUE IEPEMEHHON YaCTOTHOIO BbIXoAa 1
Cwmenienue YacToTsl 4acTOTHOTO BeIXoaa 1

VYcunenne YacToThl 4aCTOTHOTO BhIXOAa 1

Cwmemenue [lepemenHo# YacTOTHOTO BhIXoAa 1

Ycunenune [lepemeHHON 4acTOTHOTO BhIxoa |
Munnmansaas Yactora 9acTOTHOTO BBIXOAA 2
MaxkcumanpHas YacToTa 94aCTOTHOT'O BEIXOHA 2
VMnynbcHbI pakTop YaCTOTHOTO BHIXOJA 2, UMI/M®
MaxkcuManbHOe 3HaYeHHe MePEMEHHON YaCTOTHOTO BhIX0/1a 2
Cwmemenne YacToTsl 4aCTOTHOTO BhIxoja 2, I'1y

VYcunenne YacToThl 4aCTOTHOTO BEIXOAA 2

Cwmeuenue I[lepeMeHHON 4acTOTHOIO BBIX0OAA 2, M3/4

Vcunenue [lepeMeHHON 4acTOTHOTO BhIX01a 2

Cxkopoctb obmena c TTK

MUHUMANIbHOE 3HAYEHHE EPEMEHHON TOKOBOTO BBIX0/1a, M>/4

MakcuMallbHOE 3HaueH1E EPEMEHHOI TOKOBOTO BBIX0/1a, M%/u
CMelieHue Toka TOKOBOTO BBIXOJA

VYcunenue Toka TOKOBOTO BbIXOJa

CMelieHue nepeMeHHON TOKOBOIO BBIXOa

Ycunenne nepeMeHHON TOKOBOTO BBIXOJIa

JlomosHuTebHAS 3aaepikka 50 Mc Ha oTBeT 1o KaHamy RS485

Nwmst 6mr0Ty3

PIN ko mis 6mroTy3a

SI3bIK MHTEpdEiica

MuHuManbHBINA pacxon

MaxkcumanbHbIN pacxon

Tun

uintl6

TDateTime

uint8
uint8
uint8

uint32

Tun

uintl6
uintl6

float32
float32
float32
float32
float32
float32
float32
float32
float32
float32
float32
float32
float32
float32
float32
float32

uint32
float32
float32
float32
float32
float32
float32
uintlé
ASCII
ASCII

uint32

float32
float32
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6146  Ilopor OTCEYKH IO PACXOIy float32
6147  JloroBopHOH pacxon float32
6148  JloroBOpHOM MHH. pacxo/ float32
6149  MuHuManbHas TEMIIEpaTypa float32
6150  MakcuManbHas TeMIepaTypa float32
6151  JloroBopHas TeMmIeparypa float32
6152  MwuHHMAaNBHOE IaBIICHHUE float32
6153  MaxkcuManbHOE JaBIICHHE float32
6 154 JloroBopHOE HaBlicHHE float32
Ipoxonxenne Tadauubl K.32
N Onncanne Tun
6155  [laBneHue 6apOMETPUYECKOEC float32
6156  Bec ummynbca A HMITYJIBCHOTO BBIXO/a float32
12288 Meron pacuera KO3 PHUIHEHTA CYKIMACMOCTH uint32
12289 TlnotHOCTH float32
12290 Asor float32
12291  Jluokcun yriepoaa float32
12292 Meran float32
12293 DOran float32
12294  Tlponau float32
12295 wu-Byran float32
12296 U300yran float32
12297  wu-llentan float32
12298 WUsonenran float32
12299  wu-T'ekcan float32
12300 w-Tenmran float32
12301 u-Oxran float32
12302 wu-Houau float32
12303  u-/lexan float32
12304 Boaopon float32
12305 Kucnopon float32
12306 MoHOOKCHT yTiiepoa float32
12 307 Bona float32
12308 CepoBomopon float32
12309 Temmit float32
12310 Apron float32
12312 Heomnenran float32
12 313  BnaxHOCTB float32
16 384  Touka nocryna mis GPRS ASCII
16 385  JloruH /i TOYKH OCTYTIA ASCII
16 386  ITaposp it TOYKH JOCTYIIa ASCII
16 387  IP anmpec cepBepa OCHOBHOM uint32
16 388  IP aapec pe3epBHBIi uint32
16 389  IP mopT OCHOBHOM uintl6
16 390 IP nopr pe3epBHBIH uint16
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16 391
16 392
16 393
16 934
16 395
16 396
16 397

16 405
16 406
16 407

Tenedon must CSD ocHOBHOM

Tenedoun st CSD pesepBHblit

Topt Bxomsiero TCP/IP coenunenus

TalimayT coeqUHEHMS], MUH

Kon-Bo TMOBTOPOB BbIXO/Jia Ha CBA3b B CJiy4dac OIIHOKH

[Tay3a mocie nepBoii MOMBITKY MOJKIIOYECHUS B CITydae OMNOKH, MUH

Haysa MEXAY MOCIEAYIOIIUMU ITOTIBITKAMHU ITIOAKIIOYEHUS B ClTydae OH.II/I6KI/I, MHH

Pacnmcanue Bxosiei cBs3u 1:
Pacnmcanue BXOISIIEH CBI3H 2:

Pacnmncanue BXoasIeH cBsI3u 3:

I[poxonxenne Tadauubl K.32

N
16 408
16 409
16 410

16 420
16 421
16 422
16 423
16 424
16 425
16 426
16 427
16 428

16 433
16 434
16 435
16 436
16 437
16 438
16 439
16 440

16 447
16 448
16 449
16 450
16 451
16 452
16 453
16 454

16 461
16 462
16 463

Pacnmcanue Bxosei cBs3u 1:
Pacnmcanue BXoasei cBs3y 2:

Pacnucanue BXOISIIEH CBI3H 3:

TIOBTOPBI OKUAaHU BXO,HSIH.IGﬁ CBA3U
TOBTOPBI OXKUTAHUA BXOJAIICH CBA3U

TOBTOPBI OXKUIAHUA BXOJAIICH CBA3U

Onucanne
BpEMs OKHMJAaHUA COCAUHCHUS
BpEMs OKHMJAaHUA COCAUHCHUS

BpEMsA OKHJaHUA COCAUHCHUSA

Macka aktuBHbIX HC JUUI BbIXOJla Ha CBA3b 110 COOBITHAM

Macka aKTUBHBIX TPEBOT" 1A BbIXOJa Ha CBA3b 11O COOBITHSIM

Cnoco6 BbBIXOJa Ha CBA3b I10 COOBITHAM

I[aHHLIe, KOTOPLIC IEPCAAIOTCA ITPU BBIXOAC HA CBA3b 110 COOBITHSM

Kon-Bo cyToK, 3a KOTOpbIE IIepeaeTcs apXuB COOBITHH

Kon-Bo 3ammceii vacoBoro apXuBa AJisd nepeaadn

Koi-Bo 3amuceil cyTo4HOro apxuBa Ui epeJayun

Kox-Bo 3anmceit MmecsaHOTO apXuBa JJid nepeaain

Kos-Bo 3amucei HHTEpBaJIBHOTO apXHBa AJIS Iepeadn

Pacnmcanune Brixoma Ha CBA3b 1:
Pacrnrcanue BbIX0/a Ha CBs3b 1:
Pacnmcanune Beixoma Ha cBS3b 1:
Pacnmcanune Beixoma Ha cBS3b 1:
Pacrnrcanue BbIX0/a Ha CBs3b 1:
Pacnmcanune Brixoma Ha cBS3b 1:
Pacrnrcanue BbIX0/a Ha CBs3b 1:

Pacnmcanme BrIX0J1a HA CBS3G 1:

Pacmucanue BeIX01a Ha CBSA3b 2:
Pacnmcanune Brixoa Ha CBS3b 2:
Pacmmcanue BeIXo1a Ha CBSA3b 2:
Pacmucanue BeIX0o1a Ha CBSA3b 2:
Pacnmcanune Brixoa Ha CBS3b 2:
Pacmmcanue BeIXoaa Ha CBS3b 2:
Pacnmcanune Brixoma Ha CBS3b 2:

Pacnmcanune BpIX01a HA CBSA3h 2:

Pacnmcanune BpIX0/1a HA CBSA3b 3:
Pacrnircanue BpIX0/a Ha CBS3b 3:

Pacmmcanue BeIX0a Ha CBSA3b 3:

IToBTOp BHIXO/A HA CBSI3b

Crioco6 BEIXO/1a Ha CBSI3b

JlanHbIe, KOTOpbIe NePeIaroTCs IPU BBIXOJIE Ha CBA3b
Koi-Bo cyTOK, 3a KOTOpBIE TIepeaeTcst apXUB COOBITHI
Koi-Bo 3anuceit 4acoBOro apxuBa jisl epenadn
Kou-Bo 3amuceii cyTouHOro apxuBa JUis Hepeadn
Koin-Bo 3amuceit MeCsIYHOTO apxuBa i Iepeaadn

Kon-Bo 3anuceit HWHTCPBAJIbHOI'O apXUBa UL MEpeaadn

IToBTOp BBHIXOZA HA CBSI3b

Cnoco0 BeIX0/1a Ha CBSI3b

I[aHHI)Ie, KOTOPBIC EPEAAOTCA ITPU BBIXOAC HA CBA3b
Komn-Bo cyTOK, 3a KOTOpBIE ITepeaeTcs apXuB COOBITHI
Kon-Bo 3anucei yacoBoro apxusa iJis eperadn
Kon-Bo 3anuceil cyTo4HOT0 apxuBa I Iepeaadu
Kon-Bo 3anuceil MecsiuHOrO apxuBa i Iepefadyn

Kon-Bo 3amuceit HWHTEPBAJIbHOI'O apXuUBa U1 Mepeaadn

[ToBTOp BEIXOJA HA CBSI3b
Crioco0 BBIXO/1a Ha CBSI3b

JanHbIe, KOTOpBIE TIEPENAIOTCS IIPH BBIXOJIE HA CBS3b

PhoneBCD
PhoneBCD

uintl6
uint16
uintl6
uint16
uint16

TWaitConnect
TWaitConnect
TWaitConnect

Tun

uintl6
uintl6
uintl6

uint32
uint32
uintl6
uint32
uintl6
uintl6
uintl6
uintl6
uint1l6

TConnection

uint1l6
uint32
uintl6
uint1l6
uintl6
uint1l6
uintl6

TConnection

uintl6
uint32
uintl6
uintl6
uintl6
uintl6
uintl6

TConnection

uintl6
uint32
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16 464  Pacnucanue BeIX0O/a Ha CBs3b 3: KOJ-BO CYTOK, 32 KOTOPBIC TIEPEAACTCS APXUB COOBITHI uintl6
16 465 Pacnucanwue BpIX0O/a Ha cBs3b 3: Koi-Bo 3ammceli 4acoBOro apxupa Juist epeaadn uintl6
16 466  Pacnucanwue BpIXO7a Ha cBs3b 3: Koj-BO 3ammceli CyTOYHOro apXuBa JUisl epeaadn uintl6
16 467 Pacnmcanue BBIXOZa Ha cBs3b 3: Ko-Bo 3ammceii MecSIHOTO apXuBa I Mepeaadn uint16
16 468  Pacnmcanue BbIxoja Ha cBs3b 3: Kon-Bo 3amuceii HHTEpBAJILHOTO apXHBa JUIs IepeJadn uint16

Taoauua K.33 — Tun noak/aroyeHus

Kon
napamMerpa

Onucanue

0x00 Hcxopsiiee MOAKIIOYEHUE 110 TpeBoram, BMemmarenscTBam 1 HC
0x01 Hcxopsmee mOgKIIIOUEHIE Ha CBSI3b 110 PacTIMCaHuo |

0x02 Hcxopsmiee MOIKIIIOUEHIE Ha CBSI3b 110 PACTINCAHHIO 2

0x03 Hcxopsmiee mogKIFOUEHIE Ha CBSI3b 110 PACTIUCAHUIO 3

0x04  Bxopsuiee NOAKIIOUEHHE IO pacicaHuIo 1

0x05 Bxopsimiee nogxitoYeHue o paciucaHuio 2

0x06 Bxopsiee moaKIOYCHHE MO PACIUCAHUIO 3

0x07 Hcxopsmiee moakIrOueHIE M0 TpeOOBaHUIO ITOJIE30BATEISA

0x08 Bxonsmiee moakiitodeHNE IO TPEOOBAHUIO IOTH30BATEIIS

Taoauna K.34 — Craryc noak/oyeHust
Bbutel Onucanue
0.3 THIT OAKIIOYEHHUS COTIaCHO TaoI. 6.3

Kox ommbxu:

0 - HeT omMOKHU

1 - omnbOka MogeMa

2 - ommbOka SIM

3 - ommobKa ceTu

4 - ommoOKa IMOIKIFOYEHNS

6.4

Pexum cBsizu:
7 0 - GPRS (none naunsix 6yzaer comepxats IP (32 6ura), PORT (16 6ur)
1 - CSD (mone nanubix Oyaer comepxatb Homep Tenedona B BCD, "+" - ato '0XA', a '0XF' - koHelr)

8..15 pes3eps
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MMPUJIO)KEHHUE J1
(oGs3aTenpHOE)
IIporokoJ nepexayu naHubix nmocpeacrsom GPRS

[Ipu BbIXO#Ee Ha CBsI3b mocpencTBoM kaHama GPRS mo wHunmaruBe mpubopa OH JMIIb €€
OTKpBIBaeT, a paboraer Bce paBHO B pekume SLAVE. IIporokon mepemadn COOTBETCTBYET CTaHAAPTY
MODBUS TCP.

MODBUS TCP ADU
MBAP Header MODBUS PDU
TI Pl Length Ul Function Code Function Bytes
X ‘ x | 0 ‘ 0 hi ‘ low X X

[Taker MODBUS TCP ADU cocrout u3 3aronoska MBAP u 6i1oka MODBUS PDU.
Length - mmuna nanHeIX B makere, HaunHas ¢ UL,

Ul - axgpec yctpoiicta Ha mmue MODBUS.

Function Code - kon ¢pyukurn MODBUS, nonaepsxusatorcs 0x11, 0x03, 0x04, 0x10, 0x65.
Function Bytes - nanHbIe ompeaessiFoTest KoaoM QyHKIUH (MOTYT J1aXKe OTCYTCTBOBATh).
dopmar MHOTOOAHTOBBIX AaHHBIX cortacHo cranaapty MODBUS - Big Endian.

[Tocne momkiroueHHWs K cepBepy IUIOTHOMEp aBTomMarmuecku mpuckuiaer asa MODBUS-TCP
HaKera.

[1epBbIii MakeT COAEPKUT UACHTUPHUKATOP TIIOTHOMED:
MODBUS TCP ADU 1
MBAP Header MODBUS PDU
X X 0 0 0x00 0x56 ID DEVICE 1D otBer

biok DEVICE_ID cootBetctByeT oTBeTy Ha koMmanxy 0x11 MODBUS (Func: 0x11, Size: 83).

BTopoii makeT conepKUT CIeayronue JaHHbIe:
MODBUS TCP ADU 2

Current | Common | Interval 4aCOBO/CYTOUYHBINH/MECSYHBIH apXHUBBI, COOBITHS

Values | settings Settings
PDU1 PDU? PDU3 PDU4 PDU5 PDU N

MBAP 0x65
Header Header

[Tonmp3oBarenbckass komanga 0X65 HCMONB3yeTcsl B ciydae HEOOXOAMMOCTH IMepelarh HECKOIBKO
ONOKOB JTaHHBIX B OAHOM makeTe. [locnme 3arojoBka JaHHON KOMaHIbl MJIET HECKOIBKO CTAaHJIAPTHBIX
MODBUS PDU 6i10k0B.

MODBUS TCP ADU
MBAP Header MODBUS PDU
Tl Pl Length ul 3aronoBok KoMaHzap! 0X65 JlaHHbIE
x | x 0 [ 0o [hiJlo| x XXX Brok 1 | |  BnokN
3aronoBoK koMaHbl 0X65 nMeeT BUA:
No Gaiita HanmenoBanue Onucanue
0 Function Code Kox komaH 16 IOTy4eHUs JaHHBIX, 0X65
1-4 DI YHUKaIbHBIA UACHTHHUKATOpA ApaiiBepa B Ipejienax yCTponucTBa,
y Hac 0
5-8 DP ITyTh K npaiiBepy uepes nojceTH, y Hac 0
0.5 CC Kox komaH[Ib1, IEpeiaBaeMoi paiiBepy, y Hac |
9 6 EP [Tpu3Hak Hanuyust GJI0Ka pacIIMPEeHHOro MyTH, y Hac 0
7 Er [Tpu3nak ommoOKy (MOXKET BO3BpALIAThCsl B OTBETE)
10-11 DL Kon-Bo 6mokoB MODBUS PDU, crnenyronux namsiie.

OO0s13aTeNTbHBIM TOJIEM B ATOH MOCBUIKE SBJISIOTCS: OJIOK Tekyiux 3Hadenuit (Current Values), ook
obmumx Hactpoek (Common Settings) m 6ok Hactpoek auamasonoB (Interval Settings). Ocranbrbie
OJIOKM JaHHBIX MPUCBUIAIOTCS ONIIMOHAIBLHO MO BBIOOPY MOJB30BaTelNs (PErHCTPhl KOH(MUTYpAIUH:
"Macka JaHHBIX, KOTOPBIC BBICHUIATh MPU BBIXOAE Ha CBs3h'", "Macka IMaHHBIX, KOTOPHIE BHICHUIATH MPHU
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BBIXOJI€ Ha CBA3b 110 TpeBore").

B cucremy komannx MODBUS  BBemena  momb3oBarenbckass — komaHga — 0X73 -
AdvancedReadMultipleRegisters, koropas mo3Bosisier uaeHTH(HUIIUpoBars Onoku PDU mpuxomsimiue ot
VIIP. Komana anajgoruyHa KoManae 4reHus 0oka peructpoB 0X03, HO OTBET Ha 3Ty KOMaH (bl BBITJISAUT

CIIeTYIOUM 00pa3oM:
MODBUS PDU
Func code Start ADDR Bytes count BYTES
0x73 HI LO HI LO

baok pannbix Current Values mpencraBisier coOOif OTBET Ha KOMaHIy TPYIIIOBOTO YTEHUS
peructpoB (pacumpenHas Gpynkuus 0x73) cekunu "Texymume 3nadenus" (Tadmuna K.3) ¢ agpeca 0x0000
U COJEPXKUT IMOJIHYIO KapTy BCEX PErucTpoB JaHHOro nyHkra. HeoOxommmo oOpaTUTh BHUMAaHUE Ha
peructp "HaxorieHHOE coCTOsIHHE TPEeBOTr", KOTOPBIN nepenaeT nHPOPMALUIO O TPEBOTaX, BOSHUKIINX C
MOMEHTa MOCJeIHEeH CBS3M U OOHYISETCs I0Cie NOATBEPKICHUS TEKYIIEH, PEerucTp e COCTOSHHS
CONCP)KUT aKTHBHBIC Ha JAaHHBIH MOMEHT TpeBOTU. Takxke MO crapmM OWUTaM MOXKHO OIPENEIUTh
IPUYMHY BBIXOJ Ha CBSI3b: 110 TPEBOTe WM 10 PACIIUCAHMIO.

Baok pamneix Common Settings npezacrariser co0ol OTBET HAa KOMaHIy TPYIIIOBOTO YTCHHSI
peructpoB (pacimpentas Gyukius 0X73) cekuuun "O6mme Hactpoiiku" (Tabmuma K.7) ¢ anpeca 0X100A
Y COZIEPIKUT IOJIHYIO KapTy BCEX PErMCTPOB JIaHHOTO MYHKTA, 3a UCKJIFOUYEHHEM 110Jis "maposs".

baok nanubix Interval Settings npexacraBisier co0oif OTBET Ha KOMaHAy TPYIIOBOrO YTCHHS
peructpoB (pacumpenHas Gynkuus 0x73) cexumu "Hactpoiiku uatepBanoB” (Tabmuma K.10) ¢ aapeca
0x1800 u conepKUT MOJHYIO KapTy BCEX PETHMCTPOB JAHHOTO IyHKTA.

Baoxkn nannbix "Yacosoii/CyTounblii ApxuB' nepenarTcs OJMHAKOBO U MPEICTABISIIOT COOOM
Habop ogHoTUIIHBIX PDU 0110K0B (KOJI-BO OMpeAenseTcss HACTPOWKaMU COOTBETCTBYIOIIETO pAaCIUCaHUs),
KQOKIbIM M3 KOTOPBIX COOTBETCTBYET OJHOM apXuBHOM 3amucu. dopmar OQHOW apXHMBHOW 3aIlnch
HpeacTaBIsieT co0Ol OTBET Ha KOMAaHIy TPYIIIOBOrO YTEHHs PErucTpoB (pacmupenHas GyHkims 0X73)
cekimu "ApxuB nansabix" (Tadmuna K.27) ¢ agpeca 0x2000 pasmepom 92 Gaiita (46 peructpoB). Buyrpu
Ka)XJIOW 3aIMCH COAEP)KUTCS MH(pOpMAllMU O JaTe/BpEMEHH, HOMEpE KaHaja, HOMepe 3alllCH, KOTopas
MO3BOJISIET TMPABWIBHO HMICHTU(UIIMPOBATh TaHHBIE. JlaHHBIE OJOKM MEpearoTCs ONIMOHAIBHO, €CIIH
BKJIIOUEHA COOTBETCTBYIOIIAs HACTPOIKa.

Baoxk npannbix "CoObiTus" mnepemaerca kak Habop oxHotunHbiXx PDU  6rmokoB  (kon-Bo
OTIpeJIeNIAeTCsl HACTPOMKaMM COOTBETCTBYIOIIETO PACHHUCAHMA), KaXKAbIM M3 KOTOPBIX COOTBETCTBYET
OJTHOM apXMBHOM 3aIlUCH, MPEACTABISAIONIEN COO0M OTBET Ha KOMaH/y IPYIIIOBOTO YTE€HUs (paciiupeHHas
ynkiust 0X73) perucrpos cekimu "ApxuB cobObituit” (Tabmuna K.30), Haunnas c¢ aapeca 0x2202 B
KonudecTBe 26 6ait (13 peructpoB). ApXuB BbICHUIAETCS MOJHOCTBIO, 1aXe €CIU CONEPKUT "HyNeBble"
naHHble. J[aHHbIN 070K BRICHUIAETCS ONMLIMOHAIBHO, €CIHM BKJIFOYEHA COOTBETCTBYIOIAs HACTPOMKA.

[Tocne mpuema Bcex JaHHBIX, CEPBEP JIOJIKEH MOATBEPAUTDH NMPABUIBHOCTh UX MPUEMA, 3alIUCaB KOJI
0x55AA B crenmaneHbIii peructp ympasieHus mo azapecy 0x1200 (Tabmuma K.26). B cmydae
HEOOXOMMOCTH CepBep MOXKET mociarh psa komana B ¢gopmare MODBUS TCP ans BwImoigHeHUs
JIOTIOJTHUTENBHBIX 3aj1a4. [To OKOHUaHUIO ceaHca CBA3M HEOOXOIUMO 3anucarh Koj 3aBepiieHus (0xAASS)
B cHelMasbHbIN peructp no aapecy 0x1201. Joctyn k 3TUM perucTpaM BO3MOKEH 0e3 mapoJis.

IIpuMep OAHOBPEMEHHOMU 3aIIUCH MOATBEPKICHUS IPUEMA U OKOHYAHUS CBS3U:
[Taxer MODBUS — TCP

MBAP Header MODBUS PDU
Func ADDR CNT BE\g VALUEL VALUE2
O0x10 | Ox12 | 0x00 | 0x00 | 0x02 | 0x04 | 0x55 | OxAA | 0xAA | Ox55

Jlis moaTBepKJIeHHs YCIEIIHOCTH NpHeMa IakeTa OT cepBepa IUIOTHOMEp (hOpMHpYeT OTBET B
cootBercTBUM co ctangaprom MODBUS:

[Taker MODBUS — TCP
MODBUS PDU
MBAP Header Kon ¢-tiun CrapToBbIii ajpec Kon-Bo peructpos
0x10 0x10 \ 0x40 2
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Pa6ora mo CSD kanaiy HUYEeM HE OTJIMYAETCS OT pabOTHI MO MPOBOAHOMY KaHaly cBs3u RS-485,
rae ucnonb3yercsa nporokon MODBUS RTU.
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PyKOBOCTBO 10 HKCILTYATAIINHA

NMPUJIOXKEHUE M
(obs3aTenBHOE)

Hacrtpoiika npunrepa LX-350

Ta6muma M.1 — IlapamMeTpbl HACTPOITKM NPUHTEPA

HaumenoBanue nmapamerpa

3HavyeHHe mapameTpa

Character spacing 10 cpi
Shape of zero 0
Skip-over-perforation off
Character table PC866
Onto line feed off
Tractor single
Interface Auto selection (10 sec)
Bit rate 9600 bps
Parity None
Date length 8 bit
ETX/ACK off
Software ESC/p
Auto CR off

2 3

DB-9M DB-25M
5 7
Pucynok M.1 — Cxema kabeJist 1Jis1 moAK.I09eHust npuHtepa k LK
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Turbo Flow UDM

MNPUJIOKEHUE H
(cnpaBouHOE)

IlepeyeHb 1OKYMEHTOB, HA KOTOPbIE IaHbI CCHLIIKH

Tabiuuna H.1 — Ilepeuyens 10KyMeHTOB

Homepa nyHkTOB

O06o3HaYeHHE HaunmeHoBanue HacTosimero PO, B
KOTOPBIX JaHA CChLIKA
Ommnbka!
CTOYHHUK CCBLIKH
He Haii/ieH.,
B3spsiBoonacHeie cpenbl. Yacts 0. Oumnoeal
I'OCT 31610.0-2014 CTOYHMK CCHLIKH
O6opynoBanue. Obmue TpeboBaHMs N
He Haii1eH.
Ommnodka!
CTOYHHUK CCBLIKH
He Hail/IeH.
B3speiBoonacHsle cpeabl. Yacts 1. OGopynoBanue
I'OCT P IEC 60079-1-2013 | c BUOM B3pBIBO3AIIUTHI 141
"B3pBIBOHETIPOHUIIAEMBIE 00004uKH “d”"
Ommoka!
CTOYHHUK CCBLIKH
He Haii/ieH.,
B3priBoonacubie cpenbl. HacTs 11 Ounoreal
I'OCT 31610.11-2014 wen CTOYHHUK CChLIKH
Hckpobe3onacHas anekTpruueckas Lems "1 .
He Haii1eH.
Ommnoka!
CTOYHHUK CCBLIKH
He Hail/leH.
BspsiBoonacHeie cpenbl. Yacts 18. Ommnoka!
I'OCT 31610.18-2016 O6opynoBaHHe C BUIOM B3PBIBO3AIIHUTHI CTOYHUK CCHUIKH
"repMeTn3anys KOMIayHjaom "m" He Hal/IeH.
TFOCT 2991-85 Hmmq:l Jlo1aThle Hepa300pHbIE TS TPY30B 0
Mmaccoit 10 500 kr. O0mue TEXHUUECKUE YCIOBHS
TFOCT 10198-91 SAmuku epeBsiHHbIE AJ1s TPY30B Maccoii cB. 200 0
10 20000 kxr. O61Ime TeXHUYEeCKHe yCIOBUs
[TpuGops! KOHTPOJIS U PETYIUPOBAHUS
I'OCT P 52931-2008 TEXHOJIOTUYECKHUX TporieccoB. O0mue 512,515
TEXHUUYECKUE YCIOBHS
MarmHsl, npubOpPsI U IpYrUe TEXHUYECKHE
n3nenus. VicrionHenus ans pa3inyHbIX
TOCT 15150-69 KJINMAaTH4eCKuX panoHoB. Kareropuu, ycinosus 5.1.2,5.1.4
9KCIUTyaTalluH, XpaHEHUsI U TPAHCIIOPTUPOBAHHUS
B YaCTH BO3JIEHCTBUS KIMMAaTUYECKUX (PaKTOPOB
BHEILHEH Cpebl
Smuyky nepeBsiHHbIE A1 TPOAYKIINH,
T'OCT 24634-81 MOCTaBIIsIEMOM [l 9KcropTa. O01mue 0
TEXHUUYECKHE YCIOBHS
TOCT 26328-86 W3nenust MammHOCTPOCHUS. M TPHOOPOCTPOEHHUSL. 152
MapkupoBka
I'a3 npupoausiii. METO/IbI PACYHETA
®U3NYECKIX CBONCTB. Boruucrenne
I'OCT 30319.2-2015 (U3MYECKUX CBOMCTB HAa OCHOBE JIaHHBIX O 4.3
IJIOTHOCTHU MIPU CTAaHAAPTHBIX YCIOBUAX U
COJIEp’KaHUU a30Ta U JUOKCHJIA YIIIepoa
I'OCT P 30852.13-2002 SJIEKTPOOBOPYIOBAHHME 0
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Turbo Flow UDM

PyKOBOCTBO 10 HKCILTYATAIINHA

B3PbIBO3AUIUIIIEHHOE Yacts 14
QHGKTPOYCTEIHOBKI/I BO B3PbLIBOOITACHBIX 30HAX
(Kpome MOo3eMHBIX BEIPAOOTOK)

I'ocynapcTBeHHas cuctemMa obecreueHust

o Ommoka!
€JIMHCTBA U3MEPEHUI VeToqHIK
I'OCT 8.611-2013 PACXO/I U KOJIMYECTBO I'A3A
Meroauka (METO1) U3BMEPEHUM C TTOMOIIIBIO cc111.111<1/1 ne
yIbTPa3BYKOBBIX MpeoOpa3zoBaTelieil pacxoa HAACH.
OJIAHLIBI APMATYPHI,
COEJJUHUTEJIbHBIX YACTEU U
I'OCT 33259-2015 TPYBOITPOBO0OB HA HOMHUHAJIbBHOE 2.6

JABJIEHUE 10 250 KoncTpykuus, pa3Mepsl U
o01re TeXHUYecKue TpeOoBaHUs

IIponosnxenune Tadauun H.1

Homepa nyHkTOB
O0o3HaYeHHE HaunMeHoBanune HacTosimero PO, B
KOTOPBIX JaHA CChLIKA
OJIEKTPOYCTAHOBKU HU3KOBOJIBTHBIE | Ommoka!
Yacts 5-54 HcTounuk
3a3eMJISOIINE YCTPOMCTBA, 3allIUTHBIE CCHLJIKH He
FOCT P 50571.5.54-2013 MPOBOJHUKY U 3aIIIUTHBIE TPOBOJIHUKH HaMIeH.,
YpaBHUBAHHUSI IOTEHLIUATIOB Ommnoka!
HcTounuk
CCBLJIIKHM He
HalieH.,
COEAVMHEHNA KOHTAKTHBIE Omuodka!
SJIEKTPUYECKUE Knaccudukamnms. Obuue Hcrounnk
TEXHUUYECKHE TPeOOBAHHUS CCBLJIKH He
HaM/IeH.,
I'OCT 10434-82 OmmbKa!
HcTrounuk
CCHLJIKH He
HaliIeH.,
A30T '’A3OOBPA3RHBIN U XKUJIKUU Ommnéka!
FOCT 9293-74 TexHnueckue ycioBus HcTounuk
CCHLJIKH He
HaleH.
I'A3BIL. YCJIOBUA J14 OITPEAEJIEHUA Omuodka!
FOCT 2939-63 OBFBEMA HUcTounnk
CCHLJIKH He
HalIeH.
ME)KFOCY)IAPCTBEHHBIﬁ CTAHJAPT
Cucrema cTaHIapTOB OE30MACHOCTH TPYAa
I'OCT 12.1.005-88 OBHIME CAHUTAPHO-TUTMEHUYECKUE 2.1.9
TPEBOBAHUS K BO3YXY PABOYEN
30HBI

[Ipumeuanue - YkazaHHbIE BbIIIE CTaHIAPTHI ObUIM JEUCTBYIOIIMMHM Ha MOMEHT YTBEPIKIECHHUS
JAHHOTO JTIOKyMEHTa. B nanpHeimeM Mpu MoJIh30BaHUM HacTosAmmMM PD 1ernecooOpa3HO MpPOBEPHUTH
HeﬁCTBHe CCBUIOYHBIX CTaHAAPTOB Ha TeKYH_[I/II\/'I MOMCHT IO COOTBCTCTBYIOIIUM YKa3aTCIIAM. Ecan
CCBUIOYHBIA CTaHIApT OBLI 3aMEHEH WJIM M3MEHEH, TO MPH MOJb30BAHWU HACTOSIIMM JOKYMEHTOM
cllelyeT PYKOBOJACTBOBAaTbCA 3aMEHEHHBIM (M3MEHEHHBIM) cTaHAapToM. Eciu cchulouHBI cTaHgapt
OTMEHEH 0e3 3aMeHBI, TO IMOJIOKEHHE, B KOTOPOM JlaHA CChUIKA Ha HEro, MPUMEHSETCS B 4YacTH, HE
3aTparuBaroIe ATy CChUIKY.
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