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BBEOEHWUE

HacTtoawunn OoKyMeHT pacrnpocTpaHseTcs Ha LMdpoBOM pacxono-
Mep-cYeTUnK ynbTpassykoBon nepeHocHon «B3JIET TMPLU» (nanee —
pacxogomep) u npegHa3HadeH Ans 03HaKOMEeHUst C YCTPONCTBOM pac-
xogomepa 1 NopsaaKoM ero aKcnryataumu.

B cBs3M ¢ NOCTOSAHHOM paboTon NO yCOoBEpLUEHCTBOBAHMIO Npubo-
pa, B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOSILLEro pyKOBOACTBA,
He BNUAKOLLME Ha METPOSIorMyeckne xapakTepucTukm n yHKUNOHarb-
Hble BO3MOXHOCTM npubopa.

Pacxogomep BknoyeH B [oCcyaapCTBEHHbIN peecTp CPpeacTB u3me-
PEHUN M MOXET WUCMOMb30BaTbCA Kak KOMMEPYECKUA U apbuUTpakHbIn
npnbop.

MEPEYEHb NMPUHATLIX COKPALLEHNN

Ab - aKKymynsitopHasi batapes;

BU - BNOK UCKPO3aLLNTHBIN;

BIl - BTOPUYHbIN N3MepUTENbHbIN Npeobpa3oBaTens;
DN - AnamMeTp YyCITOBHOIo nNpoxoaa;

HC - HewTaTHasa cuTyauums;

na - Nnpeobpa3soBaTenb AaBNeHUs;

MK - NepcoHarbHbIN KOMMbIOTEP;

nT - NnpeobpasoBaTenb TemnepaTtypbl;

mn - NepBUYHbIV NpeobpasoBaTesnb pacxoaa;

M3A - npeobpasoBaTtenb 3MEKTPOAKYCTUHECKUN;
Y3C - ynbTpa3ByKOBOW CUrHan.

NMPUMEYAHWE. Bug HanmeHoBaHUA U o003HAYEeHUs, BbINOM-
HEHHOro B TeKCTe M Tabnuuax XWpHbIM LWpPUEPTOM, Hanpumep: Twn
AaTynKa, COOTBETCTBYET €ro oTobpaxkeHuto Ha aucnnee npmbopa.

* % %

Pacxodomep-cyemyuk yrnbmpa3ssykoeoli «B3JIET [1PL]» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod
Ne 52634-13 (ceudemenbcmeo 06 ymeepxdeHuu murna cpedcme us-
mepeHuti RU.C.29.006.A Ne 49767).

YpocTtosepsioLwme JOKYMEHTbl pa3MeLLeHbl Ha cante www.vzljot.ru
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FrAPAHTUUA N3TOTOBUTEIA

|. NsrotoBuTenb rapaHTUpyeT COOTBETCTBME LMPPOBLIX pacxogoMepoB-
CYETUYMKOB YIbTPa3BYyKOBbIX NepeHOCHbIX «B3JIET MPL» TeXHMYeckum ycnosusim
B Npegenax rapaHTUMHOro cpoka 21 Mecsu ¢ faTtbl NEPBUYHON NOBEPKU.

[I. MTapaHTUWHBIA CPOK NpoaneBaeTCs Ha BPeMSA BbINOMHEHUS rapaHTUMHOIO
pemMoHTa (6e3 y4eTa BpeMeHM ero TPaHCNoOpPTUPOBKM), €CNIN CPOK NPOBEAEHUS ra-
PaAHTUAHOrO PEMOHTa NPEBbLICUN OOUH KaneHaapHbI Mecsl,.

[ll. M3roToBUTENb HE HECET rAapaHTUNHBIX 06A3aTENLCTB B CreayloLmx cnyya-
AX:

a) OTCyTCTByeT MacnopT Ha u3genue C 3anofiHeHHbIM pasgenom «Ceuge-
TENbCTBO O NPUEMKEY;

6) nsgenue nMeeT MexaHN4YeCcKne NoBPEXAEHUS;

B) nsgenue XpaHunocb, TPaHCMOPTMPOBANOCh, MOHTUPOBAsIOCh UK 3KCMsya-
TMPOBaNoCb C HapylleHneM TpeboBaHWIA 3IKCMyaTauMOHHOW AOKYMEHTauun Ha
nsgenwe;

r) OTCYTCTBYET Unn NoBpexaeHa nnomba ¢ NoBepUTENbHBIM KIENMOM;

) u3genue unu ero coctaBHasi YacTb nNoaBepranock pasbopke nnu gopabot-

Ke.
* % %

HeuncnpaBHoe nsgenve ons BbINOMHEHUS FapaHTMNHOIO peMoHTa HanpaBns-
eTCsl B permoHarnbHbli U FONTOBHOWM CEPBUCHbIN LIEHTP.

MHopmaums no cepBUCHOMY OOCNyXMBaHWIO MpeacTaBneHa Ha caunTe
http: www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTunk ynbTpassykoBon nepeHocHon «B3JIET MPL» c
uncppoBor obpaboTkon nHopmaunn npegHasHayeH Ans onepaTUBHO-
ro namepeHus cpegHero o6beMHOro pacxoga u obbema pasrnmyHbIX no
COCTaBYy M BA3KOCTWU aKyCTUYECKN NMPOBOASALLNX XNOKOCTEN (BOAbI, KAC-
NoT, LWerioyen, pactBopoB, Nynbr, HePTU N HEPTENPOAYKTOB, MNULLe-
BbIX MPOAYKTOB U T.4.) B HANOPHbIX TpybonpoBoaax B pasnnYHbIX YCro-
BMSIX 3KCMNyaTaumu, B TOM YMCre BO B3PbIBOOMACHbIX 30HAX.

MHCTpyKUuMSa no akcnnyatauum Ons pacxogomepa B3pblBO3alLm-
weHHoro ucrnonHeHna B60.00-00.00P3 Haxoantca Ha canTe vzljot.ru.

Pacxogomep BbINOMHAET M3MEpPEeHUs Npu MOCTOAHHOM W/unn ne-
peEMEHHOM (pPeBEPCMBHOM) HanpaBfeHUM MOTOKa XWMAOKOCTM B Tpybo-
nposoae.

MopTaTMBHOCTbL M aBTOHOMHOCTb MUTaHUS pacxogomMepa, BO3MOX-
HOCTb NpeaBapUTENbHOrO0 MPOrpaMMUPOBAHUA UCXOLHbIX OaHHbIX MO
KOHTPONMpyeMbIM 06bekTam ¢ ymcnom He meHee 200, aBTomaTu3aums
HaACTPOMKM M yrnpaBneHus paboTon MO3BOMST BbINOMHATL OonepaTus-
Hble M3MEpPEHMUS IKCMEPTHOro UNN UCCneaoBaTenbCKOro xapakrepa, a
Takke Npou3BOAUTb MOArOTOBUTESbHbIE PaboTbl MO MOHTaXy CTauumo-
HapHOro ynbTPa3ByKOBOro pacxogomepa.

Pacxopomep-cuetunk «B3JIET MPL» obecneunBaeT namepeHue cre-
AyoLWnX napamMeTpoB:
cpegHero obbeMHOro pacxoga XWAKOCTU Npu NpsiMoM M obpaTHOM
HanpasfeHnn NOTOKa;
obbema XnakocTn oTaeribHO A58 NpsMOoro U obpaTtHOro HanpasneHus
NOTOKa U UHTErpanbHOro o6bema XXUAKOCTY;

CKOPOCTHM NOTOKA XNOKOCTH.

. Pacxogomep-cuetumk «B3J1ET MNMPL» obecneunBaer:

BblBO4 MH(opMauMM Ha LBETHOM MaTpU4HbIA OUCMSIEN U HA MNepco-
HanbHbINn KomnbtoTep (MK) yepes nutepdenc USB;

BO3MOXHOCTb CBS3M MO nocnegosaTtenbHOMy UHTepdency RS-485 c
BHELLUHVMW YCTPONCTBAMU ANSA CYUTbIBAHUS HACTPOEYHbIX NapaMeTpos,
N3MEPEHHbIX JAaHHbIX N apXMBOB;

BbIBOA pe3yNbTaToB U3MEPEHUS B BUAE YACTOTHO-UMMNYbCHBIX UK NO-
rMMYeCKNX CUrHaroB.;

aBTOMATUYECKUMA KOHTPOSb N MHOMKALUMIO Hanuuns HewTaTHbIX CUTya-
LA N OTKa30B;

3aWMTYy apXmMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHNPOBAHHOMO
aoctyna.
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1.2. TexHU4YeCKne XxapakTepuCcTUKU

1.2.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKM pacxodomepa NpUBEAEHbI B

Tabn.1.

Tabnuua 1

HanmeHoBaHWe napameTpa 3HaveHue napametpa | [pum.
1. KonnyecTtBo kaHanoB U3MepeHns 1
2. lnameTp ycnoBHoOro npoxoga Tpybonposoga, DN ot 20 go 5000 Mpym.1
3. TemnepaTtypa nsmepaemon xumgkoctu, °C oT muHyc 30 go +150
4. HanpsbxkeHue nutaHus cm. n.1.2.8
5. CpegHsasa HapaboTka Ha 0Tkas, 4 75000
6. CpeaHuii cpok cnyxbebl, net 12 Mpym.2

NMPUMEYAHUA.

1. YcTaHoBKa npeobpasoBaTerien anekTpoakyCTUYeckux Ha TpybonpoBo-
Abl ¢ DN ot 20 go 50 MM BKMOYNTENBHO NPOU3BOLAUTCS TOSMBKO C MNO-
MOLLIbIO MarHUTHOW JIMHENKMN.

2. Kpome BCTPOEHHOW akKyMynaTopHOM 6aTtapen n NoaCBETKM AUCHIIES.

1.2.2. Pacxogomep obecneunBaeT namepeHmne cpegHero o6 bemMHoro pacxoaa
npwn CKOpOCTN NoToka o 20 m/c B COOTBETCTBUMN C (POPMYIION:
Q=2,83-10%-v-D?, (2)
roe Q — cpeaHuin o6bEMHBIN pacxon, M3/y;
V — CKOPOCTb NOTOKa, M/C;
D — BHyTpeHHUN guameTp Tpybonposoaa, Mm.
YyBCTBUTENBHOCTL pacxogomepa no ckopoctu notoka 0,01 m/c.

1.2.3. Pacxogomep MOXeT BbINOSMHATbL (DYHKUUKW TenfocyeTyunka, T.e. umeet
BO3MOXHOCTb pacyeTa crnegylowmx napaMmeTpoB Npu Nosilyd4eHnn name-
PUTENBHOM MHOPMaLMKM OT BHELLIHMX AATYMKOB TemnepaTypbl U OaB-
neHus, Nnbo No UX AOrOBOPHbLIM 3HAYEHUSIM:

- MacCcOoBOro pacxoga NoToKa XUOKOCTW;

- TENNOBOWN MOLLHOCTM NOTOKA XXNOKOCTY;

- TENNOBOW 3HEPIrMM NOTOKa XNOKOCTY;

- Maccbl XUAKOCTU, NpoLlewer no Tpybonposoay ANd NPAMOro Hanpas-
neHunsa noToka.

MPUMEYHAHWE. Tpu mncnonb3oBaHMM pacxogomepa B KadecTBe

TennocyeTynka npubop BbINOMAHAET PYHKUMIO MHAMKATOpa, ONfs KOTO-
PON METPOSOrMYeCcKMe XapakTePUCTUKM HE HOPMUPYIOTCS.

1.2.4. TemnepaTypHble BXOObl pacxogoMepa pacCyMTaHbl Ha MOOKIOYEeHue
no 2-x, 3-x u 4-x NpoBOAHbLIM cXeMaM 1 06paboTKy curHanoe AByx nna-
TMHOBbIX TepMonpeobpasoBatenen conpoTusneHns tuna Pt unm I ¢
HOMUHanbHbIM conpoTtueneHnem 100 Om, 500 Om 1 1000 Om un ¢ Tem-
nepatypHbiMu koaddpuumeHtamm 0,00385°C* unmu 0,00391°C1 cooT-
BeTcTBeHHO no NOCT 6651.

1.2.5. Bxog oaBneHust paccymMtaH Ha nogkntoveHne no 2-x NpoBoAHON cxeme
n obpaboTKy curHanoB ogHoro npeobpasoBarens n3bbITOYHOro AaBre-
HUSA C YHUPUMUMPOBAHHBLIM BbIXogHbIM curHanom 0 — 5 MA, 0 — 20 MA
nnm 4 — 20 mA. HomunHanbHOe BXOOHOE COMPOTUBIIEHUE KaHana nuime-
peHus gasneHnsa He 6onee 600 Om.
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1.2.6. Pacxogomep obecneuymMBaeT BedeHWe KaneHgapsi U otobpakaeT Ha
Ancnnee coCTosiHMe 3apsga akkyMynsTopHoW GaTapeu, a Takke Hanu-
4yne N pecypc BCTPOEHHOM KapTbl NaMATHU.

1.2.7. Pacxogomep obecrneuynmBaeT XpaHEeHWe M3MepsieMblX NapameTpoB U
HEeLUTaTHbIX CUTYaUnin Ha CMEHHOW KapTe namaTn popmaTta SD. O6wmn
obbem apxmBa 3aBUCUT OT obbema SD-kapTbl U COCTaBNAET HE MeHee
100000 3anucen ansa kapTbl o6bemom 64 Mbant. 3anMcb NPoOn3BOAMUT-
CSl HE3aBMCMMO MO BCEM KOHTPOSIMPYEMbIM OObekTam N3MepeHns, Ync-
no kotopbix He MmeHee 200. PacnpegeneHve namatv no obbektam npo-
N3BOMbHOE.

1.2.8. DnekTponuTaHne pacxogomMepa OCYLLECTBSETCA OT BCTPOEHHOW aK-
KymynsatopHon 6atapeu HanpsbkeHMeM nocTosiHHoro Ttoka 3,6 B, ot
BHELUHEero MCTOYHMKa NOCTOSAHHOro Toka HanpshkeHmem ot 10 go 30 B,
nnbo oT ceTn nepemeHHoro Toka 220 B 50 'y yepe3 agantep nuTaHus
~220/=24 B. lNpooomknTenbHOCTb HEMNpepbIBHOM paboTbl OT MOSHO-
CTbIO 3apsKEHHOM BCTPOEHHOW BaTtapen cocTaBnseT He MeHee 24 va-
COB MNPW YCNOBWMW, YTO OUCMEN OTKMOYEH U UHTEepEeNC He NCNONb3y-
eTcs, U He MeHee 12 YacoB NpY CyMMapHOM BPeEMEHWN UCMONb30BaHUSA
ancnnes n nHtepdgencos He boree 2 yac.

Bo3MoOXHO NnuTaHMe pacxogomMepa vyepes rHes3go npukypmeatens ot
BopToBOM ceTn aBTOMOOMNA npu paboTarolem asuraTtene (3a UCKMo-
YeHueM npouecca 3anycka gsuraTesns).

1.2.9. YCTONYMBOCTb K BHELLUHUM Bo3aencteuam B cootBetcTBum ¢ [OCT P
52931:

a) Temnepartypa oKpyatoLLero Bo3ayxa:
- Ans BTopmnyHoro npeobpasosatens (BI1) — ot muHyc 10 go + 50 °C
(rpynna C3);
- Ans npeobpasoBatenen anekTpoakyctnyeckux (M3A) — ot muHyc 30 go
+ 80 °C;
6) oTHOCUTENBbHAA BNaXXHOCTb OKPY>KatOLLEro BO3ayxa:
- BN — 95 % npn temnepatype + 35 °C u 6onee HU3KMX Temnepartypax,
6e3 koHaeHcaumn Bnaru (rpynna C3);
- MB3A — oo 100 % npn Temnepatype He 6onee + 30 °C, ¢ koHAeHcaumen
Bnaru (rpynna C1).
6) atmMmocdepHoe gasneHune ot 66,0 go 106,7 klMa (rpynna P2);
r) CuHyconganbHas Bubpauus BbICOKOM YacTOThbl:
- BM —rpynna N2;
- M3A - rpynna V3.

CrteneHb 3awuTbl Bl pacxogomepa B TPaHCMOPTHOM COCTOSIHUM
(MONHOCTBIO 3aKPbLITOM) COOTBETCTBYET Koady |IP67, B akcnnyaTaunoH-
HOM COCTOSIHMM (C OTKPbITOW KpbIwKoW kopnyca) — kogy 1P54 no NFOCT
14254. CteneHb 3awmtbl N3A cootBetcTByeT kogy IP67 no MOCT
14254,
1.2.10. Bug n maccorabapuTHble XapakTepUCTUKN COCTaBHbIX YacTen pacxo-
Aomepa npuseneHbl B MNpunoxeHun A.
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1.3. MeTponorn4yeckmne xapaktepucTuku

1.3.1. MNMpeaenbl aonyckaemMon OTHOCUTENbHOW NOrPELLUHOCTM NPU U3MEPEHUHN,
perncTpauun, XxpaHeHun n nepegadve pesynbTatoB U3MepeHnsa cpeaHe-
ro obbemMHoro pacxoga, obbema XnMgkoctyu npu nobom HanpaeneHum
NOTOKa, MPU YCNOBUAX JKCMyaTaunm U MOHTaXxa, ykasaHHbIX B 3KCNIy-
aTaLMOHHOWN JOKYMEHTaLMM He pacxogomMep, COCTaBNSAoT:

* 3,0 % npwu ckopocTax notoka ot 0,1 go 1,0 m/c;
*+ 1,5 % npwu ckopocTax notoka ot 1,0 go 20 m/c.

1.3.2. B cny4ae ncnonb3oBaHusi pacxogomMepa B ycroBusix paboTbl, oTnvya-
OLLIMXCA OT yKasaHHbIX B 3KCMnyaTaumoHHOW OOKyMeHTauuu (Bug rva-
paBnMYeckoro COnpoTUBMEHNS, ANNHA NPSMOSIMHENHBIX Y4aCTKOB [0 U
nocne N3A pacxogomepa un T. A.), npegernbl OOMNYCKAaeMoOW OTHOCWU-
TENbHOW MOrpeLHoOCTn n3MepeHun pacxoga (obbema) moryT ObiTb
onpefeneHbl No pesynbTataM pas3paboTku METOAUKN BbINOSTHEHUSA U3-
MepeHUn Npu AaHHbIX ycnoBusx paboTel pacxogomepa. MeTtoguka Bbl-
NONHEHNs1 n3MepeHun paspabaTtbiBaeTca 1 yTBEpX4aeTca no oTaenNb-
HOMY 3aKkaasy.
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1.4. CocTtaB

KomMmnnekT noctaBku pacxogomepa npueeneH B tabn. 2.
Tabnwuua 2

HavnmeHoBaHue n ycrnoBHble 0603Ha4YeHUs Kon. [[Tpnmeva-

BTopu4HbI nameputenbHbii npeobpasoBaTesb

Apantep nutanusa ~220/=24 B 15 Bt

MpeobpasoBaTtenn anekTpoakycTnyeckme HaknagHole MNOA H-222
Kabenwn ceasn BI1-NMOA

Kabenb nutaHusa ot 6opTOBOM CETU aBTOMOOMNS

Kabenb cBasn no nHtepdency RS-485

Kabenb USB

Kabenb cBA3N ANCKPETHOrO BbIXo4a

9. Kabenb coeguHuTenbHbin TIC

10. Kabenb coeguHuntensHbin M1

11. KOMNNeKT MOHTaXHbIX YacTen

12. TpaHCnopTMPOBOYHAs CyMKa

13. MNMacnopT

14. KomnnekT akcnnyaTaunmoHHOW AOKYMEHTaUMN B COCTaBe:
- PYKOBOACTBO MO 3KCnnyaTaumm

- UHCTPYKLMS NO MOHTaXy

NMPUMEYAHUA.

1. Mo 3aka3y npun NUTaHUK pacxogomepa OT CETU NEPEMEHHOIO ToKa.

2. Mo 3akasy nocraengtotcsa MN3A H-228 (AT) Ha marHuTHON nNuHenke 300
MM unn NM3A H-207 (AT) Ha marHuTHOM nuHenke 150 mm ansa yoobeTea
X KpenneHus Ha TpybonpoBoabl U3 yrinepogucTon cranu, UM HU3Ko-
yacTtoTHble MOA H-212 (AT).

3. CtaHgapTHasa anvHa coeguHuTenbHbiX kabenen BI1-NOA BbibnpaeTcs
n3 psiga: 3, 6, 15, 30 m; makcumanbHasa gnnHa — 100 m.

4. Kabernb onvHomn 3 M MMeeT LWTeKep AN NOAKNHYEHUs B rHE340 MPUKY-
puBaTenst asTomobunsi.

5. B KOMNNEKT MOHTaXHbIX 4YacTel pacxogomepa BXOAAT: KpenexHble
pemMHu, uenu, pyneTka, cmaska DC-4 «Dow Corning» n 1.4.

MNpum.
MNpum.
MNpum.
MNpum.

AIWOIN|—~

® No|g~W N

MNpum. 5

RRrRRRINRRRRINN|R| R

KapTbl 3akasa u akcniyaTaunoHHas AOKYMEHTauus Ha OaHHOe W3-
Aenve v Opyryo Npoaykumio, Bblinyckaemyto oupmon «Banet», pasme-
LLIeHbl Ha canTe No agpecy: www.vzljot.ru.

Tam e pasmelleH nakeT nporpaMm «YHuBepcasnbHbIA NPOCMOTP-
LWMK», BKIIHOYAKOWMA B CBOW COCTaB WHCTPYMEHTAmbHYK MporpaMmmy
«prdigital» ansa paboTbl ¢ npubopom no nHTepdency USB.
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1.5. YcTpoucTBO M paboTa
1.5.1. MpuHUKMN paboTbl pacxogomepa

1.5.1.1.

1.5.1.2.

Mo npuHuMny paboTbl pacxogomep OTHOCUTCS K BPEMS-UMMYIIbCHbIM
ynbTpa3BYyKOBbIM pacxogomepam, paboTa KOTOpPbIX OCHOBaHa Ha nsMme-
PEHUN Pa3HOCTU BPEMEHU MPOXOXAEHUA KOPOTKMX YrbTPasByKOBbIX
curHanos (Y3C) no HanpaBneHuto 1 NpoTMB NOTOKA XMUAKOCTU B TpyGO-
nposoge. Bos3byxaeHne u npuvem Y3C npomsBoaAUTCS HakNagHbIMU
9MNeKTpPoaKycTuyeckum npeobpasoBaTteniiMy, YCTAHOBMEHHbIMU  Ha
Tpybonposoa.

JneKkTpuyeckne 3oHAMpyowmne MMNynbCbl, reHepupyemble Bl1, none-
pemeHHo noctynatT Ha M3A1 n NM3A2 (puc.1).

M3A1 MNaA2

Puc.1. Cxema npoxoxpgeHusa Y3C.

1.5.1.3.

Y3C, nany4yaembin ogHum MNM3A, npoxoanT Yepes ABWMXKYLLYIOCS Mo
TpybonpoBoay Xnakoctb 1 BocnpuHnumaetca gpyrum M3A. MNpu gBwxe-
HAW KWOKOCTM MPOMCXOOAUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbIN
NPUBOAUT K U3MEHEHUIO BpeMeHu pacnpocTpaHeHuns Y3C: no noToky
xngkoctn (o1 M3A1 k MNMIA2) BpeMs NPOXOXOEeHUA yMeHbluaeTcs, a
npotue notoka (ot NM3A2 k NMOA1) — Bo3pacTaeT. PasHoCTb BpeMeH
npoxoxgeHus Y3C no akyCcTUYeCcKoOMy TpakTy Mo U NPOTMB NOTOKA XUA-
koctn dT nponopumoHanbHa CKOPOCTW MOTOKa V W, cnefoBaTesnbHO,
obbemMHOMY pacxofy Kuakoctun Q.

LUndposon crnocob obpaboTtkm Y3C obecnevmBaeT yCTOMYMBYIO
paboTy B yCNOBUSIX MOMEX, a TaKke ynpoLljaeT HACTPONKY pacxogome-
pa npv BBOAE B 3KCNIyaTaumio.

CKOpOCTb KMOKOCTM, YyCpedHeHHasi BOONb YNbTPasBYKOBOrO fyva,
onpegensieTcs Kak:
c
v=————[(T,-T.,)-dT,],
2 Dige [T~ Tw)—dTy

roe ¢ — CKopocCTb pacnpoctpaHeHnsa Y3C B HENOABMXXHOW XXUAKOCTH

D — BHYTpeHHMI anameTp TpyGonpoBoaa;

0 — yron mexay HanpasneHuem pacnpocTpaHeHns Y3C 1 MnockocTbio,

neprneHanKynsapHon ocu TpyGonpoBoaa;
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Tn1, Tn2 — NoNHoEe BpeMsi NPOXOXAEHWUSI CUrHana rno kaHany U3mMepeHus

(BIM, kabenn cBasn, oba MNMOA, xugkoctb) Npu pacnpoctpaHeHun Y3C
MO M NPOTUB NOTOKA COOTBETCTBEHHO;

dTo — pa3HOCTb BPEMEH MPOXOXAEHMS CUrHana npu HenoABMXKHOM Kna-

KOCTM (CMeLLEeHVe Hyns pacxodomepa);

N — KO3 MULMNEHT, 3aBUCALLMI OT CXeMbl ycTaHoBKM M3A (puc.2):
n =1 — npwu yctaHoBke [1OA no Z-cxeme;
n = 2 — npu yctaHoske N3A no V-cxeme;

3HaveHune pacxoaa BbIHUCITIAETCA B COOTBETCTBUN C Bblpa>KeHUEM:

nD?
Qcp = TVMSMKF )

roe Kr = vep/v — rmapogmHamMmmnyecknin KoauumneHT.

MapoanHammyeckuin koadpcdumumeHT npeacraBnseTr cobon OTHO-
LUeHMe cpedHen CKOPOCTU MOTOKa XMAKOCTU B TpybornpoBoae K CKOpo-
CTVM MOTOKa XWOKOCTU V, yCPeOHEeHHOW BAOMb YIbTPa3BYKOBOro fy4a.
OH BblMUCNISETCSA Ha OCHOBE BBEOEHHbIX 3HAYeHW LUepOXoBaTOCTU
CTEHOK TpybonpoBoaa, BA3KOCTU KOHTPOSIMPYEMOW XUOKOCTU, BHYTPEH-
Hero AnameTpa TpybonpoBoaa, U3MEPEHHOIO 3HAYEeHUSI CKOPOCTU MO-
TOKa.

O6bem xungkoctn V 3a uHTepsBan spemeHn T onpenensdercs B CO-
OTBETCTBUU C (POPMYIION:

v- [Quat

M3meHeHne ckopocTu pacnpoctpaHeHna Y3C B pabouyen Xungko-
CTU, CBA3AHHOE C M3MEHEHMEM TeMnepaTtypbl, AaBNeHUs U/unm coctaea
XMOKOCTW, B CBSAA3N C HEM3MEHHOW ANMHOM aKyCTUYeCKOro TpakTa y4u-
TbiBaeTca B npubope nytem onpedeneHns noslyCyMmbl BPEMEHM Npo-
xoxaeHna Y3C paccrosHua mexay MN3A XT:

T, +T,
2

Z]-:

1.5.1.4. 3HayeHune pacxoga onpenensaeTcs npu BbINOSIHEHUW YCIOBUS:

1.5.1.5.

Qorc £ Q,

rae Qorc — MMHMMAarbHOE 3HaYeHue pacxoda (HUXKHSs oTceuka), M3/y;

Q — Tekylllee 3Ha4YeHne pacxoga, M3/u.

PekomeHnayemoe 3Ha4YeHne HMKHEN OTCEYKN COOTBETCTBYET CKOpO-
cTn notoka 0,1 m/c.

Ecnn BbinonHsaeTtcsa ycnosue Q < Qorc, TO B pacxogomepe usme-
PEHHOE 3HayeHWe pacxoja npUpPaBHUBAETCH HyNK, npekpawaeTca
HakonneHne obbema u Bblgadya MMMyNbCOB Ha YHMBEPCANbHOM BbIXO-
ae.

Mpun BbINOMHEHUN ycnoBusa Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
pocTu notoka 20 m/c) namepeHune pacxoga npoaosnKaeTcs, HO Npekpa-
LLIaeTCa HaKOMneHMe U apxmBMpoBaHue obbema M Bblgada UMMNynbCOB
Ha yHMBepcanbHOM BbIXO4e.

HaknagHble MNM3A ycTaHaBnNMBalOTCA Ha HAPYXKHYK CTEHKY TpybonpoBo-
Aa 6e3 ero BCKpbITUA NO cnegyowmmMm cxemam (puc.2).

//s INET



\\ /I
\II\\

YnbTpasByKoBOW Ny

a) V-cxema

MN3A

YnbTpa3ByKoBOW Nny4
0) Z-cxema

Puc.2. Cxembl yctaHoBku MDA Ha TpyGonpoBopae.

BHYTPEHHEN NOBEPXHOCTU TPyOONpPoOBOAa;

BonbWKi NyTb, YeM NpU Z-cxeme).

1.5.2. YcTponcreo pacxogomepa
1.5.2.1. CTpyKTypHasi cxema pacxogomMepa

- Z-cxema — [1OA pasmelLaroTcs Ha NPOTMBOMOMOXHBIX CTEHKax Tpybo-
npoBoda B MIIOCKOCTWU, MPOXOAsLien 4Yepe3 OCb Tpybonposoa, npu
3TOM curHan oT ogHoro MNM3A k gpyromy npoxoaut 6e3 oTpaxeHus OT

- V-cxema — N3A ycTtaHaBnuBaloTCs BOOSb OQHOW CTEHKU TpybonpoBoaa
B NSIOCKOCTU, NpoXoasLlen Yepes ocb Tpybonposoaa, Npyu 9TOM CuUrHarn
oT ogHoro N3A nonagaeT K gpyromy nocrne OoTpaXKeHUst OT BHYTPEHHEN
nosepxHoctn Tpybonposoga (npu atom Y3C npoxoauT B OBa pasa

CTpyKkTypHasi cxema pacxogomepa npusefeHa Ha puc.3.
lracil Mvacsl T Aln
[n3A1] [naA2] Tnca! ezl | na |

A

A A

A A

BTopuyHbIN
npeoGpasoBaTenb y

Y Y

Y A

Bnok 6aTapem

Moaynb aHanorosom

o6paboTkn n

RS-485 _

USB

-

YHueepcasbHbIl

nuTaHua

Puc.3. CTpykTypHas cxema pacxogomepa.

MHTepdencos
A [ ¥
v Y
! Moaynb Moaynb
undposoi nHTepdeiica
Moayn [—>
nutavua [—» o6paGoTku onepartopa
—> T /Y
A
Y Y
Bnok Mopynb |
UHAMKaLMK KnaBuaTypsl SD-kapTa
=10...30 B
=220B507U | pponren
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1.5.2.2.

1.5.2.3.

1.5.2.4.

1.5.2.5.

1.5.2.6.

1.5.2.7.

Pacxogomep COCTOUT U3 3NEKTPOHHOro Groka — BTOPMYHOIO U3Mepu-
TenbHOro npeobpasoBatend un Asyx NMN3A, KOTopble BMeCTe C y4acTKOM
KOHTponmpyemoro TpybonpoBoaa, Ha KOTOPbIN OHWM YCTaHOBMEHbI, 06-
pa3oBbIBAOT NEPBUYHbIN NpeobpasoBaTenb pacxoga (MI1). B kavectBe
MM ncnonb3yeTca oTpe3ok AencTBylowero Tpybonposoga Haanexatle-
ro KayecTBa M COCTOSIHUA MOCce NOAroTOBKU ero K MOHTaxy M3A.
Moaynb aHanoroBon o6paboTkn n nHTepdencos Bl pacxogomepa Bbl-
NOMNHSET cnegyowme PyHKUUK:

npuem 1 NepBUYHYIO aHanorosyt 06paboTKy CUrHamNoB, MNOMyYEHHbIX C
M3A;

nepuvognyveckyto kommyTtaumio N3A Ha Nnpuem n nsnyyeHue;

obecneyveHne cBA3n No nHTepdency USB n ranbBaHMYeCKM MU30NnNpo-
BaHHOMY NHTepdency RS-485;

npuem 1 NepBUYHYIO aHanoroByto 06paboTKy CUrHaNoOB, MNOMYyYEHHbIX C
npeobpasoBaTtens AdaBneHuss M TepmonpeobpasoBatenen (nNpn wux
HanmMuun);

dhopMMpoOBaHNEe Ha yHMBEpCanbHOM (OAMCKPETHOM) BbIXxo4e rasnibBaHu-
YEeCKN N30NMPOBAHHOIO BbIXOAHOMO YaCTOTHOMO (MMMYNbCHOrO, fornye-
CKOro) curHana.

Moaynb umdpoBon 06paboTKM OCYLLECTBNSET BTOPUYHYO 0BpaboTKy
N3MepuTENbHOM MHPOPMALMKN N XPaHUT B SHEProHe3aBMCUMOM NaMATH
yCTaHOBOYHbIE NapaMeTpbl pacxogomMepa, BBOAUMbIE NPU ero HacTpon-
Ke.

Mogynb nHTepdgenca onepatopa Bl ynpasnset paboton gucnnes, o6-
pabaTbiBaeT curHanbl C KrnaBuaTypbl, @ TakkKe OCYyLIeCTBNSAEeT 3anucb
pe3ynbTaToB M3MEPEHUI Ha BCTPOEHHY0 SD-kapTy. YnpaBneHue pac-
XOLOMEPOM OCYLLECTBNAETCA C 22-X KHOMOYHOW KrnaBuaTypbl, NO3BO-
nswwen BbibupaTtb pexnmbl paboTbl, BBOAUTb YCTAHOBOYHbLIE AaHHbIE
n obecneymBaloLLen BO3MOXHOCTb AocTyna Kk SD-kapTe ons 3anucu Ha
Hee apXMBMpPYyeEMbIX NapamMeTpoB.

WHankaums pexmnmos paboTbl, BBOAUMbBIX U U3BMEPEHHbIX NapameT-

poB, o6ecneynBaeTcs Ha LLBETHOM XUOKOKPUCTaNIM4YeCcKoM aucnnee.
Mogynb nutaHuna Bl obecneymBaeT ero anekrponutaHue, npeobpasys
BxogHoe HanpsbkeHne 10...30 B nnu HanpskeHne akkymynatopHon 6a-
Tapen 3,6 B B nMHeNKy HEOBXOAUMbIX BTOPUYHBIX HaNPsS>KEHUA, a Tak-
e OoCyLLleCTBnseT aBToOMaTMYecKylo noasapsanky 6noka Gatapen npwm
HaNU4MM BHELUHEro NUTaHus.
BbInosiHeHMe OCHOBHOM (PyHKUUKM pacxogomMepa — U3MepeHne cpegHero
pacxoga n obbema npoweglwen Yyepes TpydbonpoBo Xnakoctm — obec-
neymBaeTCcs Mocne YyCTaHOBKM C MOMOLLbI0 MOHTaXHbIX npucnocobne-
HU OByx NM3OA Ha KOHTponMpyemom y4acTtke TpybonpoBoaa, u BBoga B
pacxogoMep 3HayeHun napameTpoB TpybonpoBoga v paboyen Xunako-
ctn. PacctoaHue mexay MNOA paccunTbiBaeTcs pacxogoMepom Ha Oc-
HOBaHMM BBEAEHHbIX AAHHbIX.

M3mepsaemble napameTpbl BbIBOOATCA Ha AUCNNEN pacxogomepa C
nepnogom oBHOBMEHUA, paBHbIM 1 cekyHAae, U C 3a4aHHON pa3MepHO-
CTbiO.

//s INET



1.5.3. BHewHue cBA3M
1.5.3.1. IHTepdenchl pacxogomepa.

WHTepdenc USB npegHasHadeH ana ceasm pacxogomepa c MK m
No3BOMSET ynpasnaTb NPUOGOPOM, CHUTbIBATL U3MEPUTENBHYIO, apXMB-
HYH0, YCTAHOBOYHYIO U ONArHOCTUYECKYH MHpopmMauno, moamduumpo-
BaTb YCTAHOBOYHbIE NapameTpbl.

MapameTpbl BXOAHbLIX M BbIXOOHbLIX CUrHanoB WHTepdenca USB
COOTBETCTBYHT cneuundukaumm USB 2.0.

MocnepoBaTenbHbln  MHTEepdenc RS-485 npegHasHavyeH Ans
yrnpaBrieHUs pacxogoMepOM U CHUTbIBAHUSA HACTPOEYHbIX NapamMeTpos,
N3MepUTENBLHON N apxXnBHOW MHpopmaumn. CeAsb No nHTepdency RS-
485 ocyuwiectsnsetca no npotokony ModBus RTU.

Kapta ModBus pernctpoB npubopa npuBeaeHa Ha caunte
www.vzljot.ru.

NHTepdenc RS-485 obecneunBaeT cBA3b No kabento B rpynne m3s
HECKOJSTbKMX abOHEHTOB Npu AnnHe NnHuM ceasm 4o 1200 m.

Ckopoctb obmeHa no wuHTepgency RS-485 (ot 1200 po
115200 6uT/c), a Takke ocTanbHble NapaMeTpbl CBA3N yCTaHaBNMBAIOT-
cs ¢ knasunaTtypbl Bl nnu no nHtepdency.

1.5.3.2. YHuBepcanbHbI (QUCKPETHbIN) BbIXOA.

Pacxogomep nmeeT ranbBaHNUYeCKN pasBa3aHHbI YHUBEPCAbHbIN
BbIX0[, KOTOpPbIN MOXeT paboTtaTb B 4YaCTOTHOM, UMMYSIbCHOM WK f0-
rmyeckomM pexumax. Belbop pexxmumoB paboTbl yHMBEpPCanbHOro Bbixoaa
N ero HacCTPOKMKU NPOU3BOAATCS C KnaBuaTypbl (Gucnnes) pacxogomepa
nnn no nHtepgency c K.

B yactoTHOM pexnme paboTbl HAa OTKPbITLIA BbIXOA BblAaeTcst M-
nynbCHas NocnefoBaTeNbHOCTb TUNA «MeaHap» CO CKBAXHOCTbI 2,
yacToTa crnegoBaHNA KOTOPOW NMPONopUMOHanbHa TEKYLLEMY 3HAYEHUIO
pacxoga. BoamoxHO MmaclitabupoBaHue paboTbl BbiXxoga B HaCTOTHOM
pexMme nyTeM NPOrpaMMHOM YCTAaHOBKM 3HAYEHUS MaKCMMarnbHOW 4va-
CTOTbl paboTbl BbiIxoAa, KoadhduumeHTa npeodbpasoBaHms Boixoga KP,
a TaKkkKe HWXKHEro u BEPXHEro noporoBbIX 3HAYEHU pacxoda, COOTBET-
cTeyowmx yactote 0 'L U MakcuManbHOW YacToTe Ha Bbixoge. Makcu-
MarnbHO BO3MOXHOE 3HayeHue napameTtpa MakcumanbHaa 4yactoTa —
3000 Iy,

B nmnynbcHoOM pexnme paboTbl Ha OTKPbITbIA BbIXOL KaXayk ce-
KyHOY BblOaeTcs navyka MMMyribCoB, KONIMYECTBO KOTOPbIX C y4EeTOM Be-
ca uMmnynbca Kn cooTBeTCTBYET 3HaA4YeHUO obbemMa, M3MepPEeHHOMY 3a
npeablaywyo cekyHgy. MakcumanbHO BO3MOXHas vacToTa cregosa-
HUS MMMYNbCOB B Nadke (Tuna «MeaHgp» cO CKBaXXHOCTbIO 2) — 500 Iy,

[Ansa npaBunbHOM paboTbl yHNBEPCANbHOIO BbIXO4a B pacxo4oMepe
npegycMoTpeHa npoueaypa aBToMaTMYeCcKoro pacyeTa koadpguumeHTta
KP B yacTtoTHOM pexume n Beca umnyrbca Kn B uMnynbCHOM pexnme.

Pacuer KP npoussoauTca no 3agaHHbIM MOMb30BaTeNIEM MaKCcu-
ManbHOMY U MUHMMAaNbHOMY 3HAYeHUsIM pacxoda U MakCMManbHOMY
3HayeHuo YacToTbl, pacyeT Kn — no 3agaHHbIM MakcMmaribHOMY 3Ha-
YEeHMI0 pacxoga M OnUTenbHOCTU UMMNYNbCOB B AnanasoHe oT 1 go
500 mc.

//s INET



B nornyeckom pexvmme paboTbl Ha yHMBEpPCanbHbIN BbIXOA4 BbIBO-
AATCA CUrHanbl O pasnunyHbiX HewTaTHbIX cuTyauuax (HC), BosHukato-
Wmx npu pabote pacxogomepa, npuyem Bo3HUKHOBeHU0 HC cooTBeT-
CTBYET OQIMH YPOBEHb ANEKTPUYECKOro curHana, a cHatuio HC — agpyron
YpOBEHb CUrHana.

Ana Bcex pexvmoB paboTbl yHMBEpPCANbHOro BbIXxo4a 3afdaeTtcs
3Ha4YeHne aKTUBHOIO YpPOoBHSA curHana (AKTMBHbLIA YPOBEHb), KOTOpPOe
NporpaMMHO ycTaHaBnuBaeTcsl Kak BbICOKMM (normyeckasi eguHuua)
nnn HU3Kuin (Norm4eckmin Homb).

Cxema OKOHEeYHOro Kackaga Bbixoda M onncaHue ero paboTtbl npu-
BeeHbl B [NpunoxeHun b.

1.5.4. Perncrpauus pe3ynbtaToB U3SMepPeHUn

1.5.4.1. Pe3ynbtaTtbl N3MepPeHNN N BbIYUCIIEHUN NO KaXXOOMYy U3 BBELAEHHbLIX B
namsaTb pacxogoMepa 0O6beKTOB 3annchiBalOTCS HA CMEHHYHO KapTy na-
MATU popmaTta SD. Pacxogomep nogaepxuvBaeT npoueaypy 3anucu
kKapT obbemom Ao 4 '6anT, B TOM Yucne kapTbl cTaHaapTa SDHC.

1.5.4.2. Nepuoa apxvBuUpoBaHNS NO KaXAOMY OOBLEKTY yCTaHaBNMBaETCH NOSib-
3oBarernem.

1.5.4.3. B ogHON 3anncu (OUKCUpPYKOTCA 3HAYEHUSA cneayrowmnx napameTpos:

- V+ — cymMapHbIii 06BbEM MpU NPSIMOM HanpaBIieHUN NOToKa 3a UHTep-
Basl apXMBUpoBaHus, M3,

- M+ — HakonneHHas Macca TennoHocuTens (Mpu namepexHun Tenna), T;

- V- — cymMMapHbIn 06bem npy 06paTHOM HanpaBreHun NoToka 3a UHTEpP-
Ban apxXuBMpoBaHus, M3

- W+ — konn4ecTtBo TennoThl (Npu namepenun Tenna), lkan;

- HC — koAbl HelTaTHbIX CUTyaLWiA, BO3HUKAOLWNX 38 UHTEepBan apXuBu-
POBaHUS;

- QMUH (GMUH) — MUHUMarnbHBIN 0O6BbEMHBIN (MacCOBbLIN) pacxop 3a WH-
TepBan apxvBupoBaHus, M3/4 (T/4);

- Qmakc (Gmakc) — makcumarnbHbIi O6bEMHBIN (MacCoBbLIN) pacxod 3a
NHTepBan apxmBUpoBaHns, M3/4 (T/4);

- Bpems HapaboTkn — cymmapHoe Bpems HapaboTku, C;
- Bpems oTCyT. U3M. — BpeMsi OTCYTCTBUS YIbTPa3ByKOBOro CUrHana 3a
WHTepBar apxuBMpoBaHus, C.
MHOoMKauus 3HayeHnin apxmBmpyeMbIX napaMmeTpoB COMpoOBOXAaeT-
cs1 0603Ha4YeHneM aaTbl U BPEMEHU apXUBUPOBaHUS.
1.5.4.4. Bo3aMOXeH BbIBOA4 Ha AUCMIEN pacxogoMepa apXMBMpyeMbIX napameT-
poOB B BMAEe rpaduyeckmx AaHHbIX B MaclTabe peanbHOro BpeMeHM
npu BBOAE Hayana v OKOHYaHWs MHTepBasa apxXMBnMpoOBaHUA.
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1.6. CocTaBHbIe YacTun nspgenus
1.6.1. Bropn4iHbIN nameputenbHbIA Npeobpa3oBaTenb

BTopunyHbIn npeobpasoBaTenb, BHELWHUA BUA KOTOPOro rnokasaH Ha
puc.A.1 lMpunoxeHna A, BbINONHEH B YyOapONpoOYHOM Mf1acTUKOBOM
Kerce U3 U30TaKTMYEeCKOro MonunponuneHa, BHYTPUM KOTOPOro pasme-
LLIeHbl NeYaTHble NnaTbl C 3NIEKTPOHHLIMU KOMMOHEHTaMW.

Ha nuueson naHenu Bl (puc.A.4) pa3meLleHs!:

- KnaBuaTypa;

LBETHOWN XUAKOKpUCTannuyeckmn gucnnen c paspelueHnem 640x480
TOYEK M C NOACBETKOM AN BU3yarnbHOro cbemMa MHgopmaumn.

Bnok knaBmaTtypbl KpenuTca K NULEBOW NaHemnu YeTblpbMSA BUHTa-
MU, N MOXeT BbITb OTCOEQUHEH ANSA AO0CTyna K KapTe namMsiTu, Kotopas
yCTaHaBnMBaeTCsa B nas, Haxoadawmmncsa B topue 6noka (puc.A.6). lNMog
KnaBmaTypou B OTAENbHOM OTCeke pa3MmelleH 6nok 6artapen, noaknto-
YaeMbli C NOMOLLIbIO Pa3beMHOIo COeaUHUTENS.

Ha BepxHem Topue kopnyca Bl (CoO CTOpPOHbI NMUEBOW NaHenm)
pasMelleHbl ABa pPa3beMHbIX COeaUHUTENSA AN MNOAKIYEeHUs dnek-
TpoakycTuyeckux npeobpasoBatene M UMeWMe MapKUpoBKY —
«M3AT» n «MN3A2» cOOTBETCTBEHHO, a TakKe pasbeMbl ANs NOLKM0-
YeHWUs 4aTyMKOB TeMnepaTypbl U AaBreHUs.

Ha HwkHeM Topue kopnyca pasMelleHbl pa3beMbl ANS NoAKnoYe-
HUA BHELIHero nutaHus, nHtepdgencos USB n RS-485 n yHueepcarnb-
HOro BbIX0O4a, MMetoLLMEe COOTBETCTBYIOLLYIO MapKUPOBKY.

1.6.2. Npeobpa3oBaTenu aneKkTpoakycTuiyeckue

B coctaBe pacxogomepa UCMNOMNb3YHOTCA  BbICOKOYACTOTHbIE
HaknagHble M3A H-222 vnn MOA H-228 (M3A H-207) ona yctaHoBKM
Ha MarHUTHYK JNMHEWKY, OCHOBHbIM 3IIEMEHTOM KOTOpbIX SABMSETCHA
Nbe303NneKkTpuyecknin npeobpasoBaTerib, OCYLLECTBAIWUA akycTuye-
CKUN KOHTAKT C KOHTPOSNIMPYEMOW XUAKOCTbIO Yepe3 CTeHKY Tpybonpo-
BOAa.

M3A pabotaloT B ABYyX pexumax:

- W3NyYeHUs, Korga 30HOVPYIOLWMA SNEKTPUYECKMA UMMNYNbCHBLIN
curHan npeobpasyeTcs B yNbTpa3ByKOBblE KONebaHus;

- NpuemMa, Korga npuHsaTble ynbTpa3BykoBble KorebaHusa npeobpa-
3yIOTCHA B COOTBETCTBYHOLLNIN INIEKTPUHECKUIA CUTHATT.

M3A (puc.A.5) BbINONHEH B KOpnyce 13 antoMMHUEBOrO cnnaea. Ha
TOpLEBOW NOBEPXHOCTU KOpnyca pasMeLleH KoakcuanbHbI pa3beMHbIN
coeavHuTenbe Ana nogkntodeHna MI3A curHanbHbiM kabenem k BIT.
BHyTpeHHU 0b6bem [OA repmMeTMsanpoBaH 3anvBKOM TEPMOCTONKUM
3NEeKTPOU3ONALNOHHBIM KOMMNAyHOOM.

Ha 6okoBOM NOBEPXHOCTN HaHECEHA pUCKa, yKasblBaloLlaa akyCcTu-
yeckuin UeHTp MNOA u cnyxalaa TOYKOM oTcyeTa npu U3aMepeHun B3a-
WMHOro pacctosHus mexay MNOA, Bxoaswumm B U3MEPUTENbHbLIN Ka-
Harn.
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YactoTta nsnydenus NOA H-222 vnn MN3A H-228 pasHa 1 MI'u, MN3A
H-207 — 2,5 MI'u. MNpn Hannumm OTNOXEHUN UNN CUNBHOW KOPPO3UX Ha
BHYTPEHHUX CTeHKax Tpybonposoaa, nMMbo MNOBLILLEHHOM CcoAep)XaHun
rasa unu s3secen B pabo4yen XnOKOCTU pekoMeHOYeTCs MUCMOonb30BaTb
Hu3koyacToTHble MOA H-212 ¢ yactoton msnyvenms 0,3 Mlu, noctas-
nsiemMble no 3akasy.

Takke No 3akasy MOXeT MOCTaBMATbLCA MarHUTHas NvHenka Ons
yCTaHOBKM 1 chmkcaumm NM3A Ha TpybonpoBoae 13 yrnepoanucton ctanm
C NMOMOLLbKO MOCTOSIHHbLIX MarHUTOB, BblMyckaemasi B ABYyX TuUrnopasme-
pax: gnvHon 150 mm gns M3A H-207 v gnvHon 300 mm gns M3A H-
228. JlnHenka anuHon 150 MM npumeHsieTcs ansa yctaHoBku [MOA Ha
Tpybonposogax ¢ DN ot 20 go 50 mm, nuHenka gnvHon 300 mm — ons
yctaHoBku M3A Ha Tpybonposogax ¢ DN csbiwe 50 go 300 mm. Onu-
caHMe MarHUTHOW NMHENKU N crnocob ee yCTaHOBKM NpuBeaeHbl B UH-
CTPYKLUUKN NO MOHTAXY.

1.6.3. Bnok 6arapew

Bnok akkymynatopHbix 6aTtapen (AB), pasmelleHHbIn B OTCEke
BTOPUYHOro npeobpasoBaTensi, MCNosb3yeTca Npn aBTOHOMHOM pabo-
Te pacxogomepa.

Bnok AB npegcraBndet cobon Tpu napannenbHO BKIHYEHHbIX Nn-
Tn-nonnmepHbix (Li-pol) akkymynsitopa ¢ 3NEeKTPOHHOW CXEMOW U3me-
PEHNSs EMKOCTWN N YCTPONCTBOM TEPMO3aLLMUThI.

Mpwn npaBunbHOM akcnnyaTaumm obecneynBaeTcs He MeHee 500
LUMKNoB 3apsiga-paspsga Ab.

MpaBuna akcnnyataunm akkyMynaTopHoW GaTapeu npusefeHbl B
n.2.3.3, npaBusa xpaHeHust — B N.7.3 HaCTOSLLLErO pyKOBOACTBA.

BHUMAHMUE! lNpu HapyweHuu npasus 3Kcnjayamayuu u xpa-
HeHusi akkymynssmopHol 6amapeu 803MOXKeH ee omka3 usu om-
Ka3 pacxodomepa.

1.6.4. UHCTPYMEHT U NpUHaAANEXHOCTU

B npouecce akcnnyataumm pacxogomepa M3 KOMMekTa npuHag-
NeXHOCTen NCNonb3yTCs:

- pyneTka ana obmepa KoHTponupyemoro Tpybonposoaa;

- KpENEeXHble PEMHU 1 LieNn AN KpenneHus aT4nkoB Ha TpybonpoBoae;

- komnayHa DC-4 «Dow Corning» ans cMaskm noBEpPXHOCTM Tpybonpo-
BOOA B MecTax ycTaHoBkM [MTOA C Uenbio ynyyleHus akyCTUYecKoro
KOHTakKTa.

Kpome TOro, no otgensHOMy 3aka3y MOXeT NOCTaBNATLCA yrbTpa-

3BykoBou ToniwmHomep «B3JIET YT» ana namepeHus TONWUHbI CTEHKN
Tpybonposoaa.
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1.7. MapkupoBKa n nnombupoBaHue

1.7.1. Ha nnueBon naHenu BTOpMYHOro npeobpasoBaTens pacxogomepa yka-
3blBaeTCA:
- HaumMeHoBaHue n 0bosHayeHue npmbopa;
- TOBapHbIN 3HaK (PUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXXAEHNA TUMNA CPpeacTBa U3MEPEHUS.

Ha 6okoBom Topue kopnyca BIT HanpoTuB pyyku Onsi nepeHOCKn
3aKkpenseH WWnbavK, coaepkalnn cnegyrowyo JONONMHUTENBHY WH-
dopmauuio:

- HanpshkeHne NuTaHns pacxogomMepa;

- noTpebnsiemas MOLLHOCTb;

- TeMnepaTypHbI Anana3oH OKpyXKaroLlero BO3ayxa;
- CTeneHb 3aWuTbl pacxogomepa;

- CepUIHbIA HOMEP.

Mapkuposka NMOA BknoyaeT B cebs obo3HavyeHne npeobpasosa-
Tens U ero 3aBoACKON Homep.

1.7.2. MapkupoBKka TpPaHCMOPTUPOBOYHOM CYMKWU COOEPXKUT HaUMeHOBaHuE U
norotvn upmbl «B3neTt», agpec canta upmbl B IHTEPHETE N KOH-
TaKTHbIN TenegoH.

1.7.3. lNocne noBepku pacxogomepa nnomMonpyeTca Yallka ¢ rankon Kpenne-
HWS NNacTMaccoBOro 3kpaHa 6noka KnaesmaTypbl, 3akpblBaloLero Ao-
CTYNn K KOMMYTaUMOHHbIM 3remeHTam 6noka, a Takke yrnybneHue B
HeM (cMm. puc.A.6).

1.7.4. Inqa 3aWnTbl OT HECAHKLUMOHMPOBAHHOIO A0CTyna nNpu TpaHCNopTUPOB-
Ke, XpaHeHUn Unun aKcnayatauum MoxeT OblTb onnoMbupoBaH ogvH 13
BUHTOB Ha nvueBoun naHenu Bl pacxogomepa npu NoOMOLLM HaKIENKN.
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2. ICNOJNb30OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTtauMoHHbIe orpaHnyYeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

JKcnnyaTauust pacxogoMepa AoSfhKHa NpPoOn3BOAMTLCSA B YCIOBUSAX
BO3AENCTBYIOLWNX (PaKTOPOB U MapaMeTpOB KOHTPONMPYEMOW cpeabl,
He NpeBbIWaoLWMX A0NYCTUMbIX 3HAYEHUIA, OFOBOPEHHbIX B HACTOSILLEN
aKCnyaTauMoHHOW JOKYMEHTaUuMN.

TouyHas n HagexHas paboTta pacxogomepa obecneymBaeTcs Npu Bbl-
NMOSIHEHMM B MECTE 3KCnryaTauumm CreayroLwmx yCrnoBumn:

AaBfeHne Xnakoctn B TpybonpoBoae U pexumMmbl €ro akcnnyaTtaumm
AOMMKHbI UCKNtoYaTb raszoobpasoBaHne u/unu ckonsnieHne rasa (Bosay-
xa);

nepen nepsbIM NO NOTOKY Xuakoctn MN3A 1 3a nocnegHum MN3A gonx-
Hbl BbITb 06ecneyveHbl NPSIMOSNIMHENHbBIE Y4aCTKM HEOBXOAUMOW OSVHbI,
OrOBOPEHHOM B UHCTPYKLMM NO MOHTAaXY;

NPSMOSIMHENHbIE Y4aCTKN HEe LOMKHblI coaepXaTb YCTPOWUCTB MW ane-
MEHTOB KOHCTPYKLUWUK, BbI3bIBAOLWNX W3MEHEHWE CTPYKTYPbl MOTOKA
XNOKocTy;

BHYTpeHHM obbeM TpybornpoBoda B MecTe ycTaHoBkM [MOA aosmkeH
ObITb BECb 3aMOSTHEH XNOKOCTbIO.

MonHuesawmTta obbekta pasmelLeHms npmbopa, BbINOSTHEHHAA B CO-
OTBETCTBUUN C «MHCTPYyKUMEN MO YCTPOMCTBY MOJSTHUE3ALLMTbI 34aHUMN,
COOPYXXEHUA WU MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npepoxpaHseT npnbop OT BbiIxo4a M3 CTPOS NPU Hanu4nm
MOJTHUEBbLIX Pa3pPsAO0B.
TpeboBaHMs K yCnoBusIM 3KcnnyaTaumm n BblOOpy MecTa MOHTaxa,
NpvBeAEHHbIE B HACTOSILLEN 3KCMNNyaTaLMOHHOW OOKYMEeHTauuu, y4vu-
TbIBAOT Hanbonee TUnNuYHble akTopbl, BNusAWwmMe Ha paboTy pacxo-
aomepa.

Ha o6bekTe akcnnyaTaumMmM MOryT CyLeCTBOBaTb UMW BO3HUKHYTL B
npouecce ero akcnnyataumm gakTopbl, He noggarowimecs npeasapu-
TENbHOMY NPOrHO3Yy, OLEHKE NN NPOBEPKE, N KOTOPbLIE NPON3BOAUTEND
He MOor y4ecTb Npu pa3paboTke.

B cnyyae nposiBneHunst nogobHbIX hakToOpoB crieqyeT HamTu MHoe
MECTO 3KCMnyatauun, rae gaHHble dakTopbl OTCYTCTBYIOT UM HE OKa-
3bIBAOT BNMSHUA Ha paboTy nsgenus.
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2.2. Mepbl 6e30nacHOCTU

2.2.1. K paboTte ¢ usgenuem gonyckaetcs obcnyxmBatowmm nepcoHar, o3Ha-
KOMIMEHHbIN C aKcnnyaTauMOHHOW AOKYMeHTauunen Ha pacxogomep. Npu
NoAroTOBKE U3OEeNUs K MCMONb30BaHUIO OOSMKHbI cobntoaatbes «[lpa-
BUMa TEXHMYECKOWN 3KCnyaTauumn arekTpoycTaHOBOK noTpebutenen» u
«MexoTpacnesble nNpasuna No oxpaHe Tpyaa (npasuna 6e3onacHocTn)
npwv 3KCnyaTaumm anNeKTpoycTaHOBOKY.

2.2.2. MNpun nposeageHun paboT ¢ pacxogomMepoM OrnacHbIMK hakTopammn HB-
naTCS:

- HanpshkeHne nepemMeHHOro Toka ¢ AeNCTBYLWNM 3HavyeHnem o 240 B
yactotomn 50 'y (Npy ncnonb3oBaHuK agantepa nutaHusa ~220/=24B);

- Temnepatypa pabouyen xumakoctn (go 150 °C);

- Apyrne onacHble ¢oakTopbl, CBS3aHHble C npodunem u cneumdukomn
obbekTa, rae akcnnyaTtMpyeTcs pacxogomep.

2.2.3. MNpu moHTaxe [OA Ha TpybonpoBoae crnefyeT pyKOBOACTBOBATbLCS
NHCTPYKUUAMM MO TEXHUKE 6e30MacHOCTU BbINOMNHEHUs paboT Ansa AaH-
HOro obbekTa.

2.2.4. lNpu obHapyXeHUN BHELUHUX MOBpEeXAeHUn npudbopa wnmn ceTeBou
NPOBOAKN crnefyeT OTKNoYUTb Npubop OO0 BbISCHEHMS CreuManMcTom
BO3MOXHOCTU AanbHeNLen aKcnyaTaumn.

2.2.5. B npouecce paboT no MOHTaxy, NyckoHanagke Unn pemMoHTy pacxoao-
Mepa 3anpeLLaeTcs:

- NPOM3BOAUTL MOAKITOYEHUST K pacxo4oMepy UM 3aMeHy anekTpopa-
ANO3NIEMEHTOB NPW BKITHOYEHHOM NUTaHWUN;

- UCNONb30BaTb HeucrnpaBHble 3NeKTPonpubopbl, 3NEKTPOUHCTPYMEHTHI
nnbo paboTtaTb C HAMKU 63 NOAKMHOYEHNA UX KOPMYCOB K Maructpanu
3aLUUTHOrO 3a3eMIeHus.

2.2.6. MoHTax pacxogomepa A0SMKEH BbIMOMHATLCA B COOTBETCTBUM C JOKY-
MeHTOM «Pacxogomep-cyeTumK yrnbTpa3BykoBoOW nepeHocHom «B3JIET
MPU». NHcTpykums no moHTaxy» LWWKCA.407359.001 NM.
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2.3. [logroToBKa pacxogomMmepa K MCMOSiIb30BaHUIO

2.3.1. lNocne TpaHCNOPTUPOBKN U3AENMs K MECTY 3KCnnyaTaumm npu otpuua-

TENbHOW TemnepaType OKpyXKatoLero Bo3[yxa WU BHECEHMM ero B Mo-
MeLLEHNe C MNOroXMTEernbHOW TeMnepaTypon credyeTt, Bo u3bexaHue
KOHAEHCaUun Bnaru, BbiAepxaTb M3genve B ynakoBke He MeHee Tpex
4acos.

2.3.2. MOHTaX 1 NoaKM4YeHMe pacxogomMepa OOMKHbl ObiTb BbIMOMHEHbLI B

COOTBETCTBUW C UHCTPYKUMEN NO MOHTaXY.

Mpwn nogrotoBke usgenua Kk pabote HeobxoauMo ybeamTbCs, YTO
akkymynsitopHasa 6atapes nogkntodeHa. Ecnn Ab 6bina oTknoyeHa, 1o
nepea Havanom paboTbl HEOH6XOAMMO YyCTaHOBUTb B pacxofoMepe Te-
Kylllee Bpems 1 aarty.

BHUMAHMUE! Tlpn nogrotoBke U B npouecce aKcnnyartauum pac-
xogomepa HeobxogmMmo cobniogaTte npaBuia aKcniyaTauum akkymyns-
TOpHOW GaTapeun B COOTBETCTBUM C N.2.3.3 HACTOSILLErO PyKOBOACTBA.

2.3.3. lNMpaBuna akcnnyataunm akkymynatopHon 6atapen
2.3.3.1. [Ina obecneveHuns gnutenbHOCTN paboTbl 40 24 YacoB Npu NUTaHUK OT

2.3.3.2.

2.3.3.3.

2.3.34.

aKKyMynsiTopHon GaTtapen, Heob6xoaMMO Mpyv NEPBOM BKITHOYEHUM UMN
nocne 3aMmeHbl Ab ogHOKpaTHO NPOBECTU OT TPEeX A0 NATU LMKINOB pas-
psaga-sapsga Ab ona npaBunbHOro onpeaeneHns 3apsiga CXemMon us-
MepeHUs1 EMKOCTU Nnepen UCnosfib3oBaHMEM pacxogomepa.

Mpn nogrotoBke pacxogomMepa K pabote Heobxoaumo ybeauTbes, YTO
AbB noakntoveHa, NpoBepuTbL YPOBEHDb 3apsga M Noa3apsanTb ee B Cny-
Yyae HeobxogumocTu. 3apshkate Ab MOXHO npu nobom ocTaBLiemcst
YPOBHE 3apsiga n Npu TemnepaTtype okpyxatowero sosgyxa ot + 10 go
+ 40 °C. 3apsg 6atapen nNpouMcxoguT U B BbIKITIOYEHHOM COCTOSHUK
pacxogomepa. Bpemsa nonHoro 3apsga 6atapeun He npesbiwaeTt 10 va-
COB.

MoakntoyeHne pacxogomepa K UCTOMHWUKY MUTaHus (agantepy nuTaHus
oT cetn ~220 B 50 'y nnun k 6opToBon ceTn aBToMObUIS) OCyLeCTBASA-
eTCH Yepes3 pasbeMHbI COeANHUTENb Ha HUXKHEM CO CTOPOHbI NULIEBOW
naHenu Topue kopnyca. B aBTomobune kabenb anekTponutaHua pac-
Xo4omepa NogkrityaeTcs K rHe3gy npukypuBaTens.

BHUMAHME!!! 3anpewaemcsi numaHue pacxodomepa om
6opmoeoli cemu asmomobusisi 60 epeMsi 3arnycka Oesuz2amessi
asmomobussi.

YpoBeHb 3apsina 6atapeu vHOuUMpyeTcs B Buae 3Hadka «Gatapes»

B MpaBOM BEPXHEM Yyrny aucnnes pacxogomepa. o mepe pas-
psga ypoBEHb 3anMBKM 3ENIEHOr0 LBEeTa CMELLaeTcsl K JIEBOMY Kpato
3Hauyka. [pu KpuTMYEeCKOM ypoBHe 3apsiga (MeHee 7 %) LBET 3anuBky U
KOHTYpP 3Hayka MEHSIIOT LBET Ha KPaCHbIN.

Mpn QOCTMXKEHMM MUHMMAaNbHO OOMNYCTMMOrO YPOBHSA 3apsiga 6arta-
peun = 2-5 %, pacxogomep aBTOMaTMYeCKM OTKMoYaeTca. [1ns npogon-
XeHust paboTbl pacxogoMep He0BX0AMMO NOAKIHUYNTL K BHELLUHEMY UC-
TOYHMKY MUTaHWUA, NPU 3TOM Ha 3HA4YKE YPOBHA 3apsga NosBNAETCS
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2.3.3.5.

o L Il
CMMBOJ1 CeTEBOUN BUIIKU , a ypoB€Hb 3aliuBkm Ha4nHaeT CMe-

waTbCA K npaBoOMYy Kpak 3Hau4kKa. Mo oKOHYaHuu 3apsaga (I'IOJ'IHaFI 3a-
JIBKa 3HaA4Ka 3eJ1EHbIM LI,BeTOM) MCTOYHUK MNTAHUNA MOXXHO OTKIMIOYNTb.

YpoBeHb 3apsga 6atapeun Takke MOXHO NpoBepuUTb B MeHio Cucrtem-
Hbleé HacTpPoMKM B noameHio Ctatyc npubopa. Npn Bxoge B 3TO Noa-
MEHI0 MHanUMpYyoTCca cTpoka lNutaHme — paboTa ot GaTtapeun nnm 3a-
paa 6aTapeun, a Takke cTpoka YpoBeHb 3apsiaa B npoueHTax. Kpome
3TOro, B 3TOM MEHI0 MHAMUMPYETCA NpPOrHo3Mpyemoe oOcCTaBLleecs
BpeMs paboTbl OT GaTtapen C BKMAYEHHbIM WM BbIKMOYEHHbIM ANC-
nneem. MNpu nonHom 3apsage GaTtapeun B cTpoke MutaHme nossnseTtca
Hagnucb 6aTapes 3apsiKeHa.

2.3.3.6. o okoH4YaHuK paboTbl ¢ Nnpubopom Heobxoammo 3apsaantb Ab.

2.3.3.7.

2.3.3.8.

Mepea anutenbHbIM nepepbiBOM B paboTe pekomeHOyeTcsa 3apsaauTb
GaTapeto, nocne 4yero OTKMYNTL ee, NMBOo n3sneyb U3 npmubopa.
MpaBuna XxpaHeHus akkyMynsTopHou 6GaTtapeu npuBegeHbl B n.7.3
HaCTOoSLLLEero pykoBoACTBa.

BHUMAHMUE! llpu HapyweHUU npaeusn 3Kcrsiyamauyuu u xpa-
HeHUs1 aKKyMynsimopHol 6amapeu 803MOXeH ee omka3 usu om-
Ka3 pacxodomepa.
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3. YNIPABJIEHUE PACXOOOMEPOM

YnpaBneHne pacxogoMepoM B pasfnyHbIX peXmmax MOXEeT OcCy-
LLLECTBNATLCS C KnaBmaTypbl C MOMOLLBIO CUCTEMbI MEHIO N OKOH MHAN-
Kaumm pasHoOro YpoBHS, OTOOpaxaemblx Ha gucnnee, C NOMOLLbIO
dyHKUMK «in-touch» camoro gucnnes, Mo ¢ NOMOLLbK NepPCOoHanbHO-
ro KomnbtoTepa no uHtepgencam USB nnmn RS-485.

3.1. YnpaBneHue ¢ knaBuaTtypbl

3.1.1. Ana ynpaBneHna pacxogoMepoM C KnaBuaTypbl UCNOSb3yeTCsa MHOro-
YypOBHEBaAs CUCTEMA MEHI, COCTOSLLAs U3 OCHOBHOIO MeHw (puc.4),
NOOMEHI0, KOMaHA MU napaMeTpoB, HAMEHOBaHUSA KOTOPbLIX Crpynnupo-
BaHbl B CMIUCKW.

15:23:50 22.01.2014

Nopxnioyenune: USB

olule

MNoaroroeka NapameTpbl Hacrpouku
~ n3MepeHuu apxveos nepudepun

DokymeHTauus

< Wamepenns m ApXuBbI >

Puc.4. OcHOBHOe MeHI0 pacxogomepa.
3.1.2. KnaBunaTypa pacxogomMmepa COCTOUT 13 ABaguatv OBYX KHOMOK, Ha3Ha-
YyeHne n obo3HayveHne KoTopbix NpuBedeHsl B MpunoxeHun B.
KnaBunaTtypa obecneunBaeT BO3MOXHOCTb:

- NepemMeLLeHnsi N0 MHOrOYPOBHEBOW CUCTEME MEHIO N OKOH;
- onepaTUBHOIO yrnpasneHna nHavkaumMen Ha gucnnee pacxogomepa;
- BBOAA YCTAaHOBOYHOM MH(popMaLnu;
- MPOCMOTpa apX1BOB.

3.1.3. MNepexo OT OCHOBHOIO MEHK K MEHIO UIIM OKHY HWXKHEro YPOBHS OCY-

>
LLIECTBINAETCA Ha)aTueM KHOMKM nunm , 0bpaTHbIN nepe-

<
X0, MO HaXaTUH KHOMKM nnm
BosBpaT 13 nobGOro nyHKTa MEHK HWXHEro YpPOBHS B OCHOBHOE

MEeHIO MPOon3BOONUTCA Ha>XaTem KHOMKU .

v
KHonkm 7 obecneynBaloT nepemeLleHMe no CTpokam Bbl-
BGpaHHOro MEHIo UK OKHa, NpU 3TOM BblbMpaemasi CTpoka MyHKTa MeHo
BblAENSeTCA TEMHO-CUHMM LBETOM.
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3.2. BBoa KkoMmaHA M 3Ha4YeHWN YCTAaHOBOYHLIX MapameT-
poB

3.2.1. 3HayeHne ycTaHOBOYHOIo napameTpa (UMEPOBOro UMM CAMCOYHOrO),
MOXeT OblTb M3MeHeHO onepaTtopoM. [na wu3aMeHeHUs napameTpa

>
Heob6XoaUMO HaXKaTb KHOMKM nnn

3.2.2. Ecnu nsmeHeHne 3HavyeHnsa napameTtpa ,D,OJ'I)KHO NpPoOM3BOAUTLCHA NyTEM
Habopa HOBOro LMdPOBOro 3Ha4YeHus!, TO TeKylllee 3Ha4YeHne napameT-
pa 3aKkroyaeTcs B CUHUA NPAMOYrOSIbHUK Ha CBETNO-cepoM dooHe, a
UMdpbl MEHAT UBeT Ha B6enbin (puc.5), npu atom ob6wmn PoH Auc-
nnea npubopa 3atemHAeTcA. BBog abGCoONOTHO HOBOro 4Ymcrna MOXeT

ObITb npon3eeaeH KHOI'IKaMI/In a . ,Elpo6Ha;| 4acCTb 4ucna BBO-

ANTCA Nocle HaXaTuda KHOMKU . , oTpuuartenbHoe 3Ha4YeHune 4yncna —

+/-

Ha>XaTnem KHOMKU

Puc.5. Mpumep MHOMKALMWM YCTAHOBKU YUCIOBLIX 3HAYeHUN napameTpa
«Hapyx. anameTp TpyObI» B OKHe «[lapameTpbl TPyObI».

OpaHxeBas NoAcBeTka pefakTUpyemoro vucria CBUAETENbCTBYET
o} HenpaanbHo BBe)J,eHHOM 4YNCrOBOM napameTpe (cm. puc.6).

Puc.6. Oumbo4yHo BBeaeHHoe uudpoBoe 3HavyeHue napametpa «duameTp B
nn. N3A».
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Ecnv HeoGxoaMMo M3MeHeHWe Kakoro-nnbo paspsiga TeKyLlero
3HayeHuUa napameTpa, TO MNOCne 3aKMi4YeHUs U3MEHSEeMOoro 4ucna B

CUHUI NPAMOYroJibHUK, H606X0,D,I/IMO HaXaTb KHOMKY , NMpN 3TOM
cneBa OT CTapLlero paspdnga nsmMeHdemMmoro 4mcia nodBideTca Mmuratro-

WK Kypcop. HaxaTvem KHomku Kypcop ycTaHaBnuBaeTcsa crpasa

OT UMdpPbl KOPPEKTUPYEMOrO NapameTpa, HaXMMaeTCsl KHOrKa :
npu 3ToM uMdpa CTUpaeTCs, U BBOAUTCS HY)XHOe 3Ha4yeHue paspsga

Yycna KHOMNKamu n a . I'Ipanu'leoe BO3MOXHO€ 3Ha4YeHne 4unc-
J1a noaceeyvynBaeTCcd CBETI10-CePbIM LIBETOM.

3.2.3. Ecnu nameHeHne napameTpa OOSMKHO Npom3BOANTLCA NyTeM Bbibopa

-
N3 CNUCKa, TO NO HaXXaTU KHOMKK - nnum > Ha gucnnee nosie-
ngetca Tabnuua co CNMCKOM BO3MOXHbBIX 3Ha4YeHUn napameTpa (puc.7),
npuyeM ero Tekyuiee 3HayeHne OTMEeYEHO TEMHO-CUHUM uBeToMm. O6-
Wwmn oH amcnnea npubopa Takke 3ateMHsieTcs. Bbibop HOBOro 3Ha-
A v

YeHns napameTpa NPoM3BOAUTCA KHONKamMu nnu . MNepemeLlye-
HWe MO CTpOKam COMPOBOXAAETCs MOACBETKOM CTPOK Tabnuubl TEMHO-
CVHUM LBETOM.

ObvexT 1 < 15:25:03 22.01.2014

€

Puc.7. NMpumep MHAuKauMu BbIOOpPa CMUCOYHbLIX NapameTpoB B OKHe «Mar.
CTEeHKM TPyObI» MeHIo «[apameTpbl TPYObI».

3.2.4. MNogTeepxaeHne BBOA4A HOBOro 3Ha4YeHUs napameTpa, Kak LmdpoBoro,
Tak M CAMCOYHOro, NPOU3BOAUTCSA HaKaTUEM KHOMKM , npu
9TOM nocrne BBOAA UM(POBOro 3Ha4YeHUss CTPoKa C HOBbIM 3HAYEHMEM
napameTpa BblaenseTcss TeMHo-cuHUM uBeTom. OTMeHa onepaumm ums-

MeHeHUA 3Ha4YeHnd napamMeTpa Npon3BognUTCA HaXaTnem KHOMKU .
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3.3. PyHKUMA «in-touch» gucnnesn

3.3.1. na BBoga UMMPPOBLIX UIN CMUCOYHbLIX NapamMeTpoB BO3MOXHO WC-
nonb3oBaHne yHKuumn «in-touch» gucnnesa. [na Bxoaa B kakoe-nmbo
NOAMEHIO M3 OCHOBHOIMO MEHK OOCTAaTOYHO MPUKOCHYTbCA nanbuemM K
COOTBETCTBYIOLLEN UKOHKE Ha aucrinee (cM. puc.4).

3.3.2. BBog umdpoBbIX NapameTpoB NPOU3BOAUTCA B NOPSAKe, U3NOXEHHOM
B N.3.2.2, 3a UCKIKYEHNEM TOro, YTO AN4 BbibOpa NyHKTa MEeHK gocTa-
TOYHO K HEMY MPUKOCHYTbCA. B ocTanbHOM nopsagok BBoAa LMGPOBbLIX
napameTpoB aHanorMyeH Beoay C KnaBmaTypbl.

3.3.3. BBOA CNUCOYHLIX NapamMeTpoB NPOU3BOANTCH B NOpAOKE, U3NOXEHHOM
B N.3.2.3, 3a UCKITIOYEHNEM TOro, YTO BMECTO KHOMOK Bbl6Op napameT-
pPOB NPOU3BOANTCSH NPUKOCHOBEHNEM K BbIGpaHHOW CTPOKE MHAMUMpPYe-
Mo Tabnuubl. MNogTeepxaeHus Beoga He TpebyeTcs, BblIGpaHHbIN na-
pamMeTp aBTOMaTU4YeCKU BBOOUTCHA B CTPOKE MEHIO.

3.3.4. lnsa BbixoAa B npeablayllee MeHH OOCTaTOYHO MPUKOCHYTLCS K CUM-
BOIY & B NleBOM BepXHeM yrny gucnnesi. Boixon B OCHOBHOE Me-

HIO MPOM3BOAMTCSH NPUKOCHOBEHMEM K CUMBOSY “ﬁ BHM3Y AuUcCnnes.
Bxog B MeHi0 < U3smepeHusa nnu ApxmBbl > 13 N0bOOro nyHkTa
MEHIO NPOU3BOAUTCH NPUKOCHOBEHMEM K COOTBETCTBYIOLLMM CTPOKam B
NEBOM HWXXHEM UMK NPaBOM HWKHEM Yriy Aucnnes.
3.3.5. Ecnun Bxog B MeHio < U3mepeHus nnu Apxussbl > Obln Nnpon3seneH He
N3 OCHOBHOIO MEHI0, a U3 Kakoro-nmbo nogmeHto, To Npu NPUKOCHOBE-

HUW K CUMBOSTY g 1 NPOUCXOOUT BO3BPAT B TOT MYHKT MEHIO, U3 KOTOPO-
ro 6611 OCcyLWecTBNeH BXo4 B MeHto < UsmepeHus nnm Apxuvsbl >.
3.3.6. Bxog B MeHi0 < N3amepeHus nnu ApxmBbl > U3 OCHOBHOIO MEHIO KpPO-
Me NPUKOCHOBEHMUS K COOTBETCTBYIOLLMM CTPOKaM B NIEBOM HUXHEM U
NpaBOM HWXKHEM Yriy AuCnnes, MOXeT NPOn3BOANTLCS NepeMeLLeHnemM
nanbLua No AUCNIIe B ropu3oHTanbHOM HanpasneHuu. [Ana nepexoga
B MeHi < U3mepeHuss HeobXoaMMO MpoBeCTM MO AUCMe crnesa
Hanpaso, ANs nepexoaa B MeH0 ApXuBbI >, COOTBETCTBEHHO, Ha060-
poT.

3.3.7. Nepebop NyHKTOB MEHIO MOXET NPON3BOAUTLCA NEPEMELLEHMEM Nanb-
ua no AUCNero B BEPTUKarbHOM HanpaBieHUN.

3.4. YnpaBrnieHne ¢ nepcoHaribHOro KomnbloTepa

3.4.1. YnpaBneHune paboTon pacxogomepa B pasfnyHbIX peXumax ocy-
LLecTBNSeTCa C MNOMOLb0 nporpammbl «prdigitaly, npunaraemon Ha
CD-ancke mn3 koMnnekTa MocTaBkW. Takke nporpammy MOXHO 3arpy-
3UTb C canTa dompmMbl-npomnsBoauTens www.vzljot.ru. lNporpamma pac-
npocTpaHsieTcs 6ecnnaTHo.

3.4.2. MNporpamma «prdigital» paboTocnocobHa noa ynpasneHnem onepaum-
OHHbIX cuctem Windows Vista, Vista x64, XP, XP x64, 2000, Server
2003, Server 2003 x64, Windows 7, Windows 7 x64.

[nsa yctaHosku nporpammbl «prdigital» otkponte ¢ CD-gucka dann
«PR», 3anyctute nporpaMmmy yCTaHOBKW C pacLUMpPEeHNEM «exe» U cre-
aynTe ykasaHuam Ha moHuTope [MK. o okoHYaHuW ycTaHOoBKKM Ha pabo-
yem ctone K noasngaetca apnbik «[1P Lincdpposon».
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3.4.3. MNogknounte USB-BbIXOQ pacxogomepa k USB nopTy KomnbioTepa Ka-
Genem K13 KoMnnekTa noctaBkn. Ha paboyem cTone komnbkoTEpE
LeNKHUTe [Ba pasa JieBOM KHOMKOW MbIWKM rno apnbiky «[P Ludpo-
BOM». Ha akpaHe MOHMUTOpa NOSIBUTCS OCHOBHOE OKHO MporpamMmbl (CM.
puc.8). ®dakt nogknodeHus kK K no uHTepdency nopresepxgaercs
Hagnucblo «lMopaknroveHne: USB» Hag WKOHKAMM OCHOBHOIMO MEHHO
nporpaMmmbl.

AHVYMauusa nporpaMmmbl NOBTOPSET AUCNIIEN pacxogomMepa, HO npwu
39TOM MOXET ObITb pa3BepHyTa Ha BeCb 3kpaH [1K.

3.4.4. HacTtponka pacxogomepa € nomoLlbio nporpammbl «prdigitaly, BBoa
LUMPOBLIX N CIUCOYHBLIX MAapamMeTpoOB aHaNornmyeH ynpasreHuo pacxo-
OOMepOM C KnaBmaTypbl 3@ UCKINOYEHNEM TOro, YTO BXOZA B MEHIO, Bbl-
AeneHne pefakTupyeMblx napameTpoB U BbIGOP CMMCOYHLIX NapameT-
pPOB MPOUN3BOAUTCS LLEMNMYKOM NEBOW KHOMKM MbILLKM KOMMbIOTEPA, BBOL
uMdpoBbIX NapamMeTpoB ocyulectengeTcsa ¢ knasmaTtypbl K, a nog-
TBEPXXOEHME BBOAaA — knaeuwen «Enter». Bbixog u3 kakoro-nmbo noa-
MyHKTa MEHI0 B Npeablayllee MeHI0 OCyLLEeCTBNASEeTCS Knasuwen « Esc»

NN WENYKOM NTIEBON KHOMKN MbILLKK MO cnmMmBoIny e

Puc.8. OcHoBHOEe OKHO nporpamMmmbl «prdigital».

Kpome atoro, B nporpamme «prdigital» He gocTyneH gnsi npocMoT-
pa psig napameTpoB M3 MeHO « CUCTeMHbIe HAaCTPOMKNY», KOTOpbIE Ka-
calTCA HEenoCcpeaCTBEHHO yMNpaBfeHWUs U HAacTPOMKW OMCMSes pacxo-
aomepa, n touch-screen knaesnaTypa M3 meHio «lMoaroTtoBka nsmepe-
HUM / OB6BEeKT.

3.4.5. Bxog B noboe noagMeH OCYLECTBNSAETCS LWEen4YykoM FIeBOW KHOIMKU
MbILLUKN MO COOTBETCTBYIOLLIEN MKOHKE B OKHE NPOrpamMmbl, BXO4 B MEHIO
N3mepeHus n ApxuBbl — LLIENYKOM MO COOTBETCTBYHOLLEN HAONUCK.

3.4.6. C nomowbio nporpammbl «prdigital» B MeH0 « ApXUBbI» MNOSABNSAETCS
BO3MOXHOCTb 3arvCU apXUBHbIX AaHHbIX Ha MepCoHarnbHbIA KOMMbIO-
Tep. Anga 3anMcn apxmBHbIX AaHHbIX HEOBXOOUMO HaxaTb KHOMKY JKC-
NopT, B OTKPbIBLLEMCS OKHE BBECTU AATy U BPEMS Havarna n OKOH4YaHus
Tpebyemoro vHTepBana apxMBMpOBaHUA U HaxaTb KHOMNKy CrtapT (CMm.
puc.9). Ha lNK oTkpbiBaeTcst OKHO COOTBETCTBYHOLLEN OANPEKTOPUM, B KO-
TOPOM MPOU3BOAUTCS 3anMnUCb apXMBHbIX JaHHbIX B popmaTte csv. [nsa
KOPPEKTHOM 3anmcu HeobxoauMo NpucBOUTbL dbanny HOMep UNKn HasBa-
Hue Tekyuwlero obbekTa. Mocne Haxatma Ha K kHonkn « CoxpaHUTb»
Ha4YMHaeTCcs nepegava apXmBHbIX AaHHbIX Tekylero obbekra.
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Mo 3aBeplieHnn nepegaym Ha akpaHe K B none nporpammbl «prdigital» no-
ABMSAETCA HaaNUCb «YCNeLWHOo 3aBepLUeH».

SKCNOPT apXMBHbLIX 3anucen

Puc.9. OKHO «QKCNOPT apXUBHbIX 3anNUcen».

3.4.7. B nporpamme «prdigital» B meHo «lpunoxeHus» nmeetca JOMNOMHU-
TenbHoe noamMeHiw «CoxpaHeHue | 3arpy3ka KoHdurypaumm»
(pnc.10), c NOMOLLLIO KOTOPOro BO3MOXHA 3anuncb U coxpaHeHue Ha K
HacTpoe4Hon 6a3bl 0O6BHEKTOB, a Takke 3anucb B NaMsATb pacxogomMepa
COXpaHeHHon paHee 6asbl Npy HeobGXOAMMOCTM NPOBeAEeHUs MOBTOP-

HbIX U3MEPEHNN Ha ATUX OOBEKTAX.

- -
€ CoxpaHenme/sarpysxa xouburypaumm

CoXpaHeHue yCnewHo 3asepeHo
Wms: 2014-02-17_16-48-04_1200008

< Msmepenun {vo\r APXHBL >

JArpyInTs

< Namepennn Apxues >

Puc.10. MeHio «CoxpaHeHue / 3arpy3ka KOH(purypaumm».
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3.4.8. B cnyyae nponagaHus ceasun ¢ MK (06pbiB kabens, Nnoxon KOHTAKT B
pasbeme), Ha MoHuTope K B CTpOKe COCTOSIHMSA NMporpamMMbl NOSIBNSA-
eTCs nnaeatowas Haanucb KpacHbeiM LBeTom «HeT cBA3M ¢ npubo-
pom» (puc.11).

ApxuBol >

Puc.11. Unamnkauma Ha MK npu oTCyTCTBMM CBA3M C pacXO4OMEPOM.
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4. MOPAOOK PABOThHI

41.

[na BknioyeHna pacxogomMepa HeobXoOQMMO HaxaTb M HECKONbKO ce-

KyHO yAep>XunBaTb KHOIMKY ® . I'Ip|/|6op BXOOUT B peXnM CcaMoTeCTu-

poOBaHUA, Ha Aucnnee nHaMumpyetca 3actaeka (cM. puc.12). o OKoH-
YaHMM CaMOTECTMPOBaHUA Ha OUCNen BbiBOAUTCH OCHOBHOE MEHH0
(cm.puc.4).

Puc.12. 3acTtaBKka Ha gucnrnee B peXXMmMe CaMOTeCTUPOBaHUA.

4.2

Heobxognmo ybeautbca B focTaToOdHOCTM 3apsiga Ab no vHankauuu
Ha gucnnee. lNMpyn HeAOCTAaTOMHOCTM 3apsida — NOAKIHYUTL BHELUHWIA
NCTOYHUK NuTaHua. MNpn aTom obecneuymBaeTca paboTa pacxogomepa u
ocylecTBnsaeTca 3apsa 6arapen.

4.3. lNepea Havyanom namepeHuin HeobxogmMmo NoAroToBUTb NpPUdop K pabo-

4.4.

4.5.

Te, BBeOs B pacxogoMep YCTaHOBOYHblEe MapameTpbl, COOTBETCTBYHO-
LLMEe KOHKPETHOMY KOHTPONMpyeMOoMy OOBEKTY M MPOM3BECTU OCTallb-
Hble HacTponkn (cm. pasgen MYCKOHAJIAOOYHbLIE PABOTbI uk-
CTPYKLMM NO MOHTaXy Ha pacxogoMmep).

Ecnun nameHsanca tun ucnonb3yemon ans mamepeHun napbl M3A, T0
Heobxoaumo B meHio lMoarotoBka namepeHun / MNapameTpbl usme-
putenbHou cuctemsbl / Tun gaTtymka ycraHoBuTb Tpebyembint Tnn (HY
unn BY), BBECTM nacnopTHoe 3HavyeHue ()a3oBOW CKOPOCTU B MEHHO
da3oBasi CKOPOCTb M SOMOMHUTENBbHOW 3a4epXkn B MeHio MNMoarotoB-
Ka namepeHun / flononHutenbHble napameTpbl / KanubpoBka gon.
3apepxku / lon. 3apepxKa 4na AaHHOW napbl 4aTYMKOB.

B namsatu npubopa TMn gaTtynka CBsi3aH CO 3Ha4yeHMeMm as3oBow
CKOPOCTM U OOMNONHUTENBHOW 3a4€epXXKN A5 OCHOBHbIX Nap AaT4YMKOB.
MoaTtomy B AanbHenwem npu Bolbope Tnna gatyvka npudop dyaeT as-
TOMaTUYeCKM NPOU3BOAUTbL YCTAHOBKY HEOOXOOAUMbIX 3HAYEeHW napa-
MeTPOB ()a30BOM CKOPOCTU U OOMNONHUTESNIbHOW 3a4ep>XKM OCHOBHOW
napbl JaTYMKOB.

Mepentn B okHO U3mepeHusa /| Pacxon v nHuumanmsanposaTb KHOIMKY
Crapr. lNocne nosBneHus coobuieHnsa 3anycTuTb uamepeHuma? [a,

Het HaxaTtb kHonky [la. B npaBom BepxHeEM Emﬁ avucnnesa psgom co

3HAYKOM KapTbl NAMATU NOABMNSETCA 3HAYOK «CUHYC», cBUae-
TenbCTBYHOLWMIN O BbipaboTke 3oHaupYytowero curHana (cm. puc.13).
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Pacxoa, M3/y

Puc.13. OkHo «M3mepeHunsn / Pacxon».

Ha pucnnee vHOMUMPYHOTCS M3MepsieMble 3Ha4YeHusi 06bLEeMHOro
pacxofa, npsiMoro, obpaTHOr0O U CyMMapHOro 06LEMOB, TEKYLLEN CKO-
POCTM MOTOKA, a Takke COOBLLUEHUS O HeLTaTHbIX CUTYaLUsIX, BO3HWKa-
loWwmnx Npu pabote pacxogomMepa, U NPOU3BOAUTCS 3anuCb B apXvB Te-
KYLLIMX U3MEPEHHbIX OAHHbIX.

Mpu HaXxxaTuK Ha KHonky JlononH. Ha aucnnei BbIBOAMTCS pand na-
paMeTpOoB, XapaKTepU3yLLMX NPOLIECC U3MEPEHUS.

Mpn HaxaTum Ha kHonKy CurHanbl Ha gucnnee MHAMLMPYETCS OK-
HO C rMcTorpaMmamMv amnnuTya NpsiMon n obpaTHOW NONyBOSH yrbTpa-
3BYKOBOrO cCurHana, obHapyXeHHbIX B pe3ynbTaTte aBTOMaTUYeCcKon
HACTPOWKM Ha NMPUHUMAaEMBbIN CUrHan.
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4.6.

B pacxopomepe peanusoBaH BbiBOL pe3ynbTaTOB M3MEpeHUn Ha
aucnnen KpyrnHbiM wpudTom, gna 4yero B MeHio U3mepeHusa KHorka-

A

MU nnu Bbl6paHHbII7I napamMmeTp BblaendeTcd paMKOVI TEMHO-

CMHEro LBeTa, Nocrne Yero HaXxmmaeTcsi KHomnka , UK goctaTou-
HO MPUKOCHYTbCS NanbLeM K BblbpaHHOMY napameTpy. Kpome mHauka-
UMM 3Ha4yeHWl BblOpaHHOrO napameTpa KPynHbIM LWPUEDTOM, Ha Auc-
nnen BbIBOAATCS BCe TeKylne pesyrnbTaTbl UISMEPEHUN, a Takke rMcTo-
rpamma u3MepsiemMoro napameTpa B peanbHOM MacluTabe BpeMeHM,
koTopasi MOXeT ObITb pa3BepHyTa Ha Becb 3kpaH. [Ins Bo3BpaTa B Me-
Hio M3amepeHuns HaxxmmaeTcs KHomnka 3akpbIThb.

Mpn HaxaTumn Ha kHonKy CTon Ha Aucnree NosBMAsSeTCs OKHO C Co-
ob6weHvem OctaHOBUTL U3MmepeHun? fa, Het. Haxatnem Ha KHOMKy
Hda wun3amepeHus ocTaHaBnNuMBalTCA, B apxmBe GUKCUPYETCS BpPeEMS
OCTaHOBKM M3MEPEHUN N apXMBUPYIOTCHA M3MEpeHHble napameTpbl 3a
npowellee BpemMs.

AHanornyHbiMm 0bpasomMm Npou3BOAUTCH M3MEpeHue Tenra, MaccoBOro
pacxoga v TeNNoBOW MOLLHOCTU MPU UCMNOMb30BaHUN AaTYNKOB Temne-
paTypbl U AaBneHus, Nnbo No HMUX AOrOBOPHbLIM NapameTpam.

Ona vHavkaumm mamepeHun Tenna HaxumaeTcs kHonka Tenno B
meHio U3mepeHus. Ha gucnnee nHAMUMPYIOTCS M3MepsieMble 3Hade-
HWUS MaccoBOro pacxoga, TennoBOW MOLLHOCTW, HaKOMMEHHOM Macchl
N3MEPSAEMOMN XNOKOCTU 1 KonNn4ecTea TennoThl (puc.14).

< 17:05:39 17.022014 4

N3mepeHus Pacxoa

G 0.033 v M+ 0.0238 71

0.369rkan/y W+ 0.3510 rxan

tares
Aononk. CurHans!

Puc.14. OkHo «U3mepeHuns / Tennoy.

4.7.

Mo aHanormm ¢ namepeHnemM pacxoga Ha gucnnen npmbopa moryt
OblTb BbiBeAEHbl pe3ynbTaTbl U3MEPEHUN KPYMHbLIM LIPUATOM, a npwu
Ha)kaTuu Ha KHOMNKy [OnosiH. Ha aucnnen BbIBOAUTCA OKHO, B KOTOPOM
oTobpaxaeTcs cTaTyc KaHanoB TemnepaTypbl U AaBMneHUs, a Takke UX
TeKyLLne N3MepeHHbIe 3Ha4YEHNS.

BHUMAHUE! Bce namepeHHble 3Ha4YeHNa TENNOBbLIX NapamMeTpoB
TENnMOHOCUTENS U KaHanoB TemnepaTypbl U AaBneHuUs ABMASTCA crnpa-
BOYHbLIMWU N UX METPOSIOrNYeCcKne XxapakTepucTukn He HopMmnpyroTcsa!
[Ona BbiBOOa m3amMepuTenbHOW uHOpMauum no uHTepdency RS-485
HeobxoQMMO YyCTaHOBUTb MapamMeTpbl CBA3WM B MeHio Hactpowku ne-
pudepun /| Hactponka RS-485 (CM. MHCTPYKLMIO NO MOHTaxy) n noa-
KNIOYNTb BHELLHUI MPUEMHUK K pa3dbeMy «RS-485» Ha BIT.
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4.8. [Ina BbiBOOA U3MEPUTENBHON MHAOPMaLIMN Yepe3 YHUBepCcarbHbIA Bbl-
xo4, B MeHo Hactpounkn nepudepum / Hactponkm yHuBepcanbHoro
BbIxoAa NnpousBoauTcs BblGop pexmma paboTbl YHUMBEPCASbHOMO Bbl-
Xxofa v gpyrme HeobxoanMble HACTPONKN B 3aBUCMMOCTW OT BbIGpaHHOMN
PYHKUUKN (CM. MHCTPYKLMIO MO MOHTaXy), @ BHELWHWUA NPUEMHUK CUTHa-
na nogkritoyaetca K pasbemy «MMI1.» Ha BI1.

4.9. B uenax akoHomun pecypca GaTapewn, Yyepe3 BPEMEHHOW MPOMEXYTOK
oT 1 go 30 MuH, ycTaHaBnMBaeMblni B MeHIO CUCTEeMHbIe HacTPOWKHM /
MapameTpbl 3Heproc6epexxeHns (CM. MHCTPYKUMIO MO MOHTaxy), Mo
OKOHYaHMM MaHUNynsuMi ¢ KHOMKaMu KnaBmaTypbl UM NpekpaLleHns
MCNoNb30BaHMA Ancnnes B pexumme «in-touchy», gucnnen pacxogomepa
racHeT. [ns BKNOYEHUs AUCnnes LOCTaTOMHO K HEMY MPUKOCHYTbCS,
NN HaxkaTb NOBYIO KHOMKY Ha KnasuaTtype, Npu 3ToM BO30OHOBMSETCS
MHOWKaUNSA TOro NyHKTa MEH0, B KOTOPOM pacxofoMep Haxoauncs ne-
pen OTKYEeHNeEM AUCnIes.

B cnyyae otcytcTBMA Kakux-nmbo maHunynauum ¢ npubdopom (M3-
MepeHNa He NPON3BOAATCS, OTCYTCTBYET CBSA3b MO UHTEPdIENCY, He UC-
nonb3yeTca KnaeuaTtypa, He 3afaHbl napameTpbl paboTbl MO pacnuca-
HWUIO) Yepe3 5 MUH. pacxoaoMep BbIKITHOYaeTCA.

4.10. ApxnBnpoBaHue pesynbTaToB N3MepeHum

4.10.1. lMpocMOTp apxnBOB OCyLLECTBNAETCS M3 NobOoro MeH HaxaTnem Ha

LOG
KnaBuaType KHOMKM UM NPUKOCHOBEHMEM K CTpoke ApPXUBBI > Ha

~ A v
aucnnee, n nepebopom 3anucen KHonkamu , n (cm.
puc.15).

4.10.2. MNpun ucnonb3oBaHun OyHKUMKN «in-touchy» aucnnesa QOCTyn K apXuB-
HbIM 3annCcaM NPOU3BOAMUTCA Kak BbIBOPOM AaTbl N BpEMEHU apXnBUPO-

BaHWUSI MPU HaxaTuUn Ha VIKOHKy. Tak 1 nepebopomM KHOMOK E

I/IJ'II/I. an/I HaXXaTun KHOMOK DI/IJ'II/I@ Ha aucrnee noasndaetcsa

nepBad unn, COOTBETCTBEHHO, NOCneaHAAa apxmBHaaA 3anuchb.
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< Uamepenns

Puc.15. OkHO «ApXUBbI».

4.10.3. KHonka padomkm oTKpbIBAET JOCTYN K MPOCMOTPY rpadpuyeckux xa-
PaKTEPUCTMK M3MEPSIEMOro pacxoga unv obbema B peanbHOM BpEMEHM
3a BBeEeHHbIM nNpeaBapuTeribHO MHTepBan apXuB1MpOBaHUS.

4.10.4. Bbixog u3 nogmeHto Npadpmku npon3sBogmTca HaxxaTMem KHOMKKU n

NN KHOTMKKN . PasHnuya 3aknioyaetcs B TOM, 4YTO npn HaXatununm Ha

KHOMKY - B HWXKHEN YyacTu gmcnnes otobpaxaeTcs %aKT NCMonb30-
BaHNA MeHio 'pacpmku nosiBrieHMem nog CUMBOJSIOM

3Ha4ka LOJ
(pnc.15).

Mpn pabote c npubopom B nporpamme «prdigital», aHanorn4yHo
NPOM3BOAMTCH BbIXOA4 U3 NOAMEHI0 JKCMOPT, Npu 3TOM PaKT UCMOSb-

30BaHUA 3TOIr0 MEHH OT06pa)KaeTCFI nodasrieHnem nog CMMBOJIOM

3Hauka - (pnc.16).
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Puc.16. OtobpaxeHune ncnonb3oBaHusi okoH «Ipacmkn» n «Akcnopty».

[ns 3aKkpbITUA 9TUX 3HAYKOB HEOOXOAMMO K HUM MNPUKOCHYTbCA
(LLEeNKHYTb NEeBOW KHOMKOWM MbIWKKW), NOCNe Yero Ha 3aTeMHEHHOM
9KpaHe MoABNATCA HAAMMCK, OTMEYEHHble ©OenbiM KPEeCcTUKOM
(pnc.15), n ceBugeTenbcTBylOLME 06 NCNOSMb30BAHMM SKCNOPTA apXMB-
HbIX 3anMcen U apxuBHbIX rpadukoB. [Na CTUpaHUs HaZNUCEN HYXHO
NMPUKOCHYTLCS K 6EMOMY KPECTUKY.

4.10.5. MNpn HaxxaTUn Ha MKOHKY nosIBNSIETCA BO3MOXHOCTb OYUCTKM ap-
XMBOB TeKyLLlero obbekTa, NpMyYemM Ha 3KpaHe nosiBNAeTcAa npegynpe-
Xpatouwas Hagnueb (puc.17). [Ins o4ncTkn apxuBOB HaxkaTb KHoOMKy [a,
O5s OTMeHbI onepaumm — KHonky Her.

Puc.17. OKHO OYUCTKM apXUBOB TEKYyLLero oobLekra.

4.11. B okHe [okymeHTaumsa (puc.18) OOCTynHbI NS YTEHUA HacTosiliee
PYKOBOACTBO NO 3KCnfyaTtaummv U UHCTPYKUUS MO MOHTaXy Ha pacxo-
aomep, 4yto obneryaet paboty ¢ npubOPOM N ero MOHTaxX Npwu OTCyT-
CTBUWN Ha OOBbEKTE 3KCnyaTaumm nepcoHanbHOro KoMneTepa unm ne-
YaTHOro N34aHUA IKCNyaTauMOHHOW AOKYMEHTaUuu.
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m Pacxogomep-creTe
FIRTRIIEY OB NepmO o
B3NET NPU
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Puc.18. OkHO «[loKyMeHTauus».

Mpn ncnonb3oBaHuM nporpammbl «prdigital» pykoBoACTBO MO 3KC-
nnyaTauum N MHCTPYKUMS MO MOHTaXy BbIBOAUTCA Ha 3kpaH 1K B dop-
maTe pdf. nsa yteHns gokymeHtaumm Ha MK gomkHa 6biTb ycTaHoBNE-
Ha nporpamma Adobe Reader.
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5. BOSMOXHbIE HEMCINMPABHOCTU N METO[bI
UX YCTPAHEHUA

5.1. Hanbonee nonHo paboTocnocobHOCTb pacxodoMepa XapaKkTepuayeTcs
HanMYneM MHOMKALMN U3MEepPSieMbIX NapamMeTpoB, a Takke 3HaYEHUSMU
YCTaHOBOYHbIX NapameTpoB, BBEAEHHbIX B NOTHOM OGbeMe U B 3adaH-
HbIX Npegenax.

52. B pacxogomepe nepnoany4eckn npom3BoanTCA aBTOMaTUYECKUA KOH-
TpOJib B pEXNME CaMOTECTUPOBAHNA C MHOMKAUMEN B OKHE Msmepeva

(cm. puc.19) komoB HewTaTHbIX cuTyauun (HC) KpacHbiM uBeTOM,
Hanpumep:

Obwext 1

W3mepeHuns

0.000 M4 6{+ 0159 w

0.018 w ]

0141 ™’ l

Puc.19. Oto6paxeHue koga HC B okHe «U3mepeHus/Pacxon».

Mpn HaxaTum Ha MKOHKY ¢ obo3HaveHnem HC, packpbiBaeTcsa Oo-
MONMHUTENBHOE OKHO, B KOTOPOM MPOU3BOAUTCSH pacluMdpPOBKa BO3HUK-
Wwen HewTaTHoM cutyauum (puc.20):

HewTaTHbIE CUTyauumn

HeT curHana

0.159 »*
0.018 »*

RO
v o>
- HC  bB000010 0.141 w0

-i '

Punc.20. NMpumep otobpaxeHusn pacwmdpoBku HC.

OTtobpaxeHne B koge HC HeCcKonbkuUx egumHuL, CBMAETENbCTBYET O
BO3HWKHOBEHUM OOHOBPEMEHHO HECKOSIbKMX HeLUTaTHbIX CUTyaLui
(pnc.21).
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HewTaTHbIe CUTyauumn

OCTaHoB HaKONNEHUs Tenna
t1-t2 < At

M+
W+

0.1553 r
-0.0000 rkan

Puc.21. NMpumep otob6paxeHusn pacwumcppoBkn Heckonbkux HC.

Pacwudgposka kogos HC B okHe Pacxop, npuvymMHbl BO3HUMKHOBE-
HUA U METOAbl UX YCTPaHEHNS NpUBEAEHbI B Tabn.3.

Ta6bnuua 3
Koa Onucanune HC BeposaTHasa npnymHa MeTog ycTpaHeHns
b000001 KpaTkoBpemeHHas | )
noTeps curHana
1. HenpaBsunbHas 1. TllpoBepuTb  NpPaBUNbHOCTb
HacTpovika npubopa. YCTaHOBMNEHHbIX NapaMeTpoB.
2. OTcyTtcTBME 3anonHeHns|2. Yb6eantbcs B 3anofiHEHUMN XNa-
XNOKOCTbIO TpyOonpoBoaa |KocTbio TpybonpoBoga M OTCYT-
WNW HanNuyne B XMAKOCTU |CTBUM  3HAYUTENbHbBIX  ra30BbIX
BOnbLLIOro KonMyecTsa ra- |BKIOYEHUN.
3a.
3. HencnpasHocTb B anek- (3. [lpoBepnTb LENOCTHOCTL W
TPUYECKMX COEOMHEHUAX  |HaOeXHOCTb coeauHeHun MNOA ¢
M3A ¢ BIl. BIT.
000010 Het Y3C 4. HapyweHue yctaHoBkM |4. [lpoBepuTb  NpaBUibHOCTb
M3A Ha TpybonpoBoga. YCTaHOBKM 1 KQ4eCTBO KpenneHus
M3A Ha TpybonpoBoae, Hanuume
CMa3ku noA usnyvawollen no-
BepXHOCTLO [MOA.
5. Hannuue otnoxeHuii Ha [5. pu HegocTaTOMHOM ypOBHE
BHYTPEHHEN NOBEPXHOCTM |cUrHana ycrtaHoBuTb [M3A Ha
Tpybonposoaa. APYrom y4acTke.
6. HencnpasHoctb MOA.  |6. T[lpoBeputb pabotocnocob-
HOCTb KaHana ¢ apyrumm MNM3A.
7. OTtkas BIl. 7. O6paTnTbCA B CEPBUCHbBIN
LEeHTp.
BBefneHbl HenpasunbHble  |[1poBEpUTH YCTAHOBMEHHbIE Na-
b000100 Ounbka 3HaYeHNsA YCTaHOBOYHbLIX |paMeTpsbl
oneparopa
napameTposB
M3mepeHHoe 3HaveHne MpoBepuTb NPaBUNBLHOCTL YCTa-
b001000 |lMpeBblweHne Quaxc|pPacxoada NPeBbICUNO AOMY- |HOBMEHHbIX NapaMeTpoB
CTUMOE 3HaYeHne
010000 Q> Quy Pacxop 6onbLue BepxHen ([1poBepuTb NPaBUbHOCTb yCTa-
YCTaBKW. HOBMNEHHbIX NapamMeTpoB
100000 Q< Qu Pacxon meHbLue HukHen  ([poBepuTb NpPaBUbHOCTb yCTa-
YCTaBKWN. HOBJTEHHbIX NApaMeTpoB

39
A E59eT



Pacwudposka kogos HC B okHe Tenno npuBeaeHsl B Tabn.4.

Ta6bnuua 4
Kog Onucanune HC BeposiTHasa npuynHa
b000000001 | OCTaHOB HAKOM- |0 ) 5 g
neHusa Tenna
b000000010 Otkas gatumka |O6pbiB kabens MNM3A
pacxoga
b000000100 Q<0 HeT pacxopa
000001000 | OTk@3AATUMKA e o a6ena TMCT
Temnepatypbl Ne1
000010000 | OTk@3 AATUMKA |ne o aBens TMC2
TemnepaTtypbl Ne2
000100000 Ortkas Aarunka O6pbIB kabenst gatymka gaBreHns
AaBneHus
001000000 H-t2<AL PasHocTb TemnepaTyp B nogatowem n obpaTtHoM Tpy-
6onpoBoAax MeHbLUE YCTAHOBIIEHHOrO 3Ha4YeHus
b010000000 G > Gan MaccoBbIln pacxof, 60nbLue BEpXHEN YCTaBKMU.
100000000 G < Gy MaccoBbIn pacxof MEHbLLE HUKHEN YCTaBKM.

5.4. lMop HewTaTHOM cUTyaumen noHMMaeTcs cobbiTve, NPU KOTOPOM BO3HU-

KaeT HeCOOTBETCTBME WN3MEpPSEMbIX MapaMeTPoOB METPONOrMYecKnm
BO3MOXHOCTSIM pacxogomMepa unm npu KOTOPoM M3MEPEHNSA CTaHOBSAT-
Csl HEBO3MOXHbIMW BCNEACTBME HapyLleHust ycnosun namepernsa. HC
dumKcmpyeTcs, ecnn ee ANUTENbHOCTb HE MeHee 1 CekyHabI.

O6paboTka pacxogoMepoM HewTaTHbIX CUTyauuin Npou3BOAUTCS
cnegyowmm obpasom. lNpu HactynneHumn HC B MeHio WU3mepeHus
dukempyetcsa kogq HC, B npaBon BepxHen yactu gucnnes cnesa oOT
3HayKka «CUHYC» MOSIBNSIETCHA BOCKNMUATENbHbIN 3HAK KPacHOro LBeTa,
a B apxvB 3anuncbiBaeTcs cooTBeTcTBYOWMI kKog HC.

5.5. ObpaboTka nponagaHus Y3C 3aBUCUT OT COOTHOLLEHUSI ONUTENbHOCTHU

otcytcTBus Y3C n 3agaHHOro 3HauyeHus napametpa Bpemsa mHepuun,
B MeHio lNoarotoBka namepeHun / ObpaboTka pe3ynbTaToB, KOTO-
poe MOXeT yCcTaHaBnmeaTbCsa B gnanasoHe oT 5 go 300 c.

Mpn kpaTkoBpeMeHHOM nponagaHun Y3C B namMeputenilbHOM KaHa-
ne npekpawaeTcsa HakonneHne obbema XWAKOCTU K npoporkaeTcs
NMHOMKaUMS NOCneaHero N3MepeHHoOro 3Ha4eHnsa pacxoaa.

Ecnu gnutenbHOCTb OTCYTCTBMSA CUrHana MeHblue 3a4aHHOro Bpe-
MEHU UHepumn, To nocne nosierneHmst Y3C nponsBoguTca pacyeT cpea-
Hero 3HaveHunsa pacxoga 3a Bpemsa otcytcTBua Y3C. CpegHee 3Hade-
HWe pacxoja paccyuTbiBaeTCs MO NocrneaHeMy 3HaYEHUI0, N3MEPEHHO-
My nepea nponagaHnem Y3C, n nepBoMy 3Ha4YeHuo, KI3AMepeHHOMY No-
cne nosiernexHmss Y3C. lNonydyeHHoe cpenHee 3HaYeHue MCMnorb3yeTcs
Ansa pacdeta npupawieHus obbema 3a Bpems otcytcTBus Y3C. Pac-
cuMTaHHoe npupaweHne obbema gobaBnaeTca K 3HavyeHuo obbema,
HaKonneHHoMy kK MOMeHTy nponaganuna Y3C, nocrne vyero npogosnkaeT-
CSl NPOLECC N3MEPEHNS pacxoda U HakonneHust obbema.

TPYTINA KOMMAHMI

B3NET
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5.6.

5.7.

5.8.

5.9.

Ecnn pnutenbHocTb oTcyTcTBUA Y3C npeBbiCUT BPEMS MHEPLUN,
TO0 dukcmpyetcs HC Her Y3C c kogom b000010, npekpawaetcsa
HakonneHne obbema, MHOUUMPYETCS HyneBoe 3HayeHWe pacxoja U
Ha4yMHaeT paboTaTb cYETUYNK BpemeHu oTcyTeTeuda Y3C.

B cnyyae nosienenusa Y3C pacxogomep BO306GHOBMASIET n3MepeHune
pacxoda u HakonneHne obbema co 3Ha4yeHUss ob6bema, HaKOMMEHHOro K
MomMeHTy nponagaHunsa Y3C. Bpema otcytcteus Y3C dmkcupyeTcs B
apxuse.

Ecnu ckopocCTb MOTOKa XMAOKOCTWU MpeBblllaeT 3HadvyeHne Makc. cko-
pPOCTb MOTOKa, yCTaHOBNEHHOe B MeHi loaroroBka uamepeHun /
O6paboTka pesynbTatoB, TO umkcupyetca HC MNMpeBbliweHne Qmakc C
kogom b001000, npekpaliaeTcss HaKoNfeHne U apxmBMpoBaHue obbe-
Ma, HO MpPOAOSMKaeTCa U3MepeHne N UHAMKaLMS U3MEepPEeHHOro 3Haye-
HMA pacxopa.

Ecnu 3HaveHune pacxoga 6onblie YyCTaHOBMEHHOrO 3HaYeHUS BEPXHEWN
yCcTaBkn no pacxogy B MeHio lNMoarotoBka uamepeHun /| O6paboTka
pe3ynbtaTtoB (BepxHAs ycTaBKa) WM MeHbLUe 3HAYeHUs HWXKHeWn
yctaBkn (HmxHAA ycTaBka), To doukeupytotes kogsl HC (b010000 mnum
b1000000 cOOTBETCTBEHHO), MpPOAOIKAETCA HakonneHne obbema u
n3MepeHue pacxoaa.

MNpu namepeHnn Tenna otkas nboro kaHana (pacxoga, Temnepatypbl
WUNW AaBneHusl) UM NpeBblLeHNe YCTAHOBMEHHOIO rpagneHTa Temne-
paTypbl NPUBOAMT K OCTaHOBKE HakonneHwus Ttenna. [pu npeBbieHum
YCTaAHOBMEHHbIX FPaHWL, MaccoBOro pacxoga (uKcupyeTcs COOTBET-
cteytowaa HC, HakonneHne Tenna NpogornkaeTcs.

B cnyyae Bo3HuMKHOBeHUS HeucnpaBHocTu unn HC npexae Bcero cne-
AyeT NpoBEPUTD:

HanMyne n COOTBETCTBUE HOPMAM HaMpsPKeHUS NUTaHUS Ha Bxoae pac-
xogomepa 1 3apsga akkymynsTopHon 6aTtapeu;

- HagexHocTb nogcoeanHenusa uenen MOA, TMNC vnu gaTymka AaBneHus;
- HanNu4Kne XnaKocTn 1 ee ABMXKeHUs B Tpybonposoae;
- OTCYTCTBME CKOMSEHNA rasa B MecTe ycTaHoBku MIA.

Mpyn NoNoXuTenbHbIX pe3yrbTaTax NepeyYncrieHHbIX Bbllle npoBe-
poOK cnefyet obpaTtnTbCa B CEPBUCHLIN LIEHTP (permoHanbHoe npeacra-
BUTENbLCTBO) UMW K N3rOTOBUTESIO U34ennsa ans onpegeneHns BO3MOX-
HOCTW ero garnbHenwen aKcnnyataumm.
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6. TEXHWYECKOE OBCNYXXUBAHUE

6.1. lNMpn KaxxgoMm UCnonb3oBaHMM pacxogoMepa ero pekoMeHayeTcs nop-

6.2.

6.3.

6.4.

6.5.

6.6.

BepraTb OCMOTPY C LiEfbi0 KOHTPOJS:

cobntogeHnst yCnoBuin akcnnyaTaumMm pacxogomepa;

HanMuMsa HanpsbkeHUst NMMTaHKA B 3a4aHHbIX Npeaenax;

OTCYTCTBUSI BHELLUHMX MOBPEXAEHU COCTaABHbIX YacTel pacxoaoMepa;
Ha[EeXXHOCTM 3NEKTPUYECKNX U MEXAHUYECKNX COEANHEHUIA.
HecobntogeHne ycnoBuii akcnnyaTaumMm pacxogomMepa B COOTBETCTBUM

c n.n.1.2.6 n 2.1 MoXxeT NpMBECTM K OTKa3y npubopa nnm npeBbILLEHUIO
A0MYyCTUMOro YPOBHS NOrPELLUHOCTU U3MEPEHUN.

BHelHNe noBpeXxaeHust Takke MOryT NPUBECTUM K MPEBbLILLEHNIO
[ONYCTUMOrO YPOBHSI MOrPELUHOCTN un3mepeHuid. [pu  nosiBneHum
BHELLUHMX MOBPEXAEHUN M3OEnusa UnNn kabens nNUTaHus WUNU CBSA3M
HeoOXoaMMo 00paTUTbCA B CEPBUCHBIA LEHTP WM pernoHanbHoe
NpeacTaBUTENBLCTBO AN ONpeAeneHnst BO3MOXHOCTU ero aanbHeunLen
aKCnnyaTauum.

Hannune HanpspkeHus nutaHus pacxogomepa onpegenserca no Hanu-
YU MHAMKauuK, a paboTocnocobHOCTb npubopa — MO COoAEep)KaHWUK
MHOMKaUMM Ha aucnree pacxogomepa.

Pacxogomep no BMAy UCNOSTHEHUSA U C Y4ETOM YCIOBUIW SKCMyaTauum
OTHOCMUTCS K U3OeNnunsM, PEMOHT KOTOPbIX MPOM3BOAUTCS Ha cneuunanu-
3MPOBaHHbIX NPeanpuaATUAX, MO NpeanpPUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyaTtauumn BbISBMASETCS HEUCNPABHOCTb C TOYHOCTbIO
Ao coctaBHoum Yactu: BI, NM3A, agantep nutaHusa, kabenu cBasn; He-
NCNpaBHbLIN 3NIEMEHT 3aMEHSIETCS Ha ucnpaBHbIn. [1pn oTKase ogHOro
M3A 3ameHsitoTca oba N3A napbl.

BHUMAHME! Tpn 3ameHe NOA HeobxogmMmo onpeaenuTtb U BBE-
cTM B npubop 3HavyeHue napametpa HyneBoe cmeweHue dt0 (cm.
N.5.3.6. MHCTPYKUUM NO MOHTaXYy).

"ny©okunii paspsag akkyMynaTopHon 6aTapen MOXET NPUBECTU K BbiXoQy
n3 ctpos Ab unu pacxogomepa. Bo nsbexaHne atoro HeobxogmMmo co-
6niogate npaBuna  aKcnfyaTauum wn npasuna xpaHenHna AB  (cwm.
n.n.2.3.3 n 7.3 HacToslLLero pykoBoACTBa).

OTtnpaBka npubopa Ana NpoBeAeHus NoOBEPKM, NMMBO peMoHTa OOoImKHa
NPOM3BOAMTLCA B MOMHOM KOMMNMeKTauun ¢ nacnoptom npubopa. B co-
NPOBOAMUTENbBHbIX AOKYMEHTaX HEOOXOANMMO YyKa3blBaTb MOYTOBLIE pPek-
BU3NTbI, TenedoH n akc otnpasuTtens, cnocob n agpec obpaTHon ao-
CTaBKW, a TaKkkKe BHELLUHME NPOSBNEHNS] HEUCMPABHOCTH.
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7. YIIAKOBKA, XPAHEHUE U
TPAHCINMOPTUPOBAHUE

7.1. CocTaBHble 4YacTM pacxodoMepa yKnagblBatoTCsi B TPAHCMOPTMPOBOY-

7.2.

HYI0 CYMKy, B KOTOpon pasmeldatotrca Bl1, NM3A n komnnekT kabenewn,
WHCTPYMEHTOB U NpuHagnexHocten. Tyaa e nomeljaeTca aKcnnyarta-
UWOHHas [OOKyMeHTauusa. TpaHCnopTMPOBOYHAA CyMKa CRYXWUT Ons
XpaHeHus1 1 TPaHCNOPTUPOBKM pacxofomepa B npouecce akcnnyarta-
unn. MNpu noctaeBke NOTPEOBUTENIO TPaHCMOPTMPOBOYHAA CyMKa YKna-
AblBaeTCs B TPAHCMOPTHYIO YMaKOBKY.
XpaHeHne pacxogomepa [LOSMKHO OCYLEeCTBAATbCA B TPaHCNoOpTUPO-
BOYHOM CyMKE B COOTBETCTBUM C YCIOBUSMWU XpaHeHusa 1 cornacHo
FOCT 15150. B nomelleHnn ansa XxpaHeHUst He OOMMKHO BbITb TOKOMPO-
BOASILLEN MbINK, NAPOB KNCMOT, WENoYen, a Takke rasos, Bbi3blBaOLLNX
KOPPO3UIO 1 paspyLUatoLLmnX N30Nsumto.

Pacxogomep He TpebyeT cneumanbHOro TeEXHUYeCKoro obcnyxumea-
HUSA NPU XpaHEHUN, KPOME akKyMynsiTOpHOW GaTapew.

7.3. XpaHeHne akKymynsTopHou GaTapen [AOMKHO OCYLLeCTBNAATbCA OT-

7.4.

AenbHO OT Npubopa B CyxOM NOMELLEHMUN B 3apSPKEHHOM COCTOSIHUM.

BHUMAHMUE! He donyckaemcsi xpaHeHue AB e pa3psi)KeHHOM
COCMOSsIHUU.

XpaHeHne AB pgonyckaeTca npu TemnepaType OKpyXaroLlero BO3-
ayxa ot +10 pno + 30 °C.

B npouecce xpaHeHust baTapeto HeobXoaAnMMO 3apsikaTb C Nepuo-

ANYHOCTBIO HE pexe 0gHOoro pasa B 6 mecsues. [lepen ncnonb3oBaHU-
em Ab Takke gormkHa BbiTb NOMHOCTLIO 3apsikeHa.
Pacxogomepbl MOryT TpaHCNopTUPOBaTbCA aBTOMOOUMBbHBIM, PEYHbIM,
Xene3HOAOPOXKHbIM N aBUALMOHHBIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MpOBaHHbIX OTCEKOB camorieTa) npu cobniogeHnn cnegyrowmx ycrno-
BUN:

- TPAaHCNOPTMPOBKA OCYLLECTBNSAETCA B YyNAKOBKE N3rOTOBUTENS;
- OTCYTCTBYET NpsAMoOe BO3AENCTBMNE BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegenbl OT MUHYC 25 go + 55 °C;

- BNaXXHOCTb He npeBbiwaeT (95 £ 3) % npu Temnepatype go + 35 °C;

Bnbpaums B gnanasoHe ot 10 go 500 Iy ¢ amnnutygon ao 0,35 mm 1
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4YeHneM MMKOBOro ycKopeHus Ao 98 m/c?;

YINOXEHHbIE B TPaHCMNOpPTE pacxo4oMepbl 3akpensieHbl BO m3bexaHue
nageHus U coygapeHun.
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8. METOOUKA NMOBEPKH

8.1. O6wme nonoxeHus

MeToauka noepku pacxogomepa «B3JIET TMPL» yTBepxaeHa

iy CH eoryrmn sBHUNP.

Pacxogomep-cyeTtunk anektpomarHuTHeln «B3JIET TPLL» npoxo-
ONT NepBUYHY0 NOBEPKY NPU BbINYCKE U3 NPOM3BOACTBa W Mocne pe-
MOHTa, Nnepnognyeckme — B NpoLecce aKcnnyatauuu.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

8.2. Onepauumn noBepkKu

8.2.1. lMpn npoBeaeHUM NOBEPKM OOMKHbI OblTb BbIMNOSIHEHbLI Onepaunn, yka-

3aHHble B Tabn.5.

Ta6bnuua 5
MyHkT Onepauun, NnpoBognMbIe
HanmeHoBaHune onepaumﬁ OOKYyMeHTa npu A4aHHOM BMae NOBEPKU
Nno noBepke nepenyHaga nepunogunyeckas
1. BHeLWwHWn ocmoTp 8.7.1 + +
2. OnpoboBaHne 8.7.2 + +
3. MNMoaTBepxaeHne CooTBETCTBUA NPO-
rpaMMHoro obecnedeHus 8.7.3 + +
4. OnpepgeneHne norpeLHoCcTn pacxo-
aomepa npu nsmepeHnn obbema u
cpeaHero o6bLEMHOro pacxoaa 8.7.4 + +

8.2.2. lNoeepka pacxogomMepoB NPOM3BOANTCA METOAOM HENOCPEeACTBEHHOMO
CMMYEHUS Ha NOBEPOYHbIX YCTaHOBKaX.

8.2.2. lNo cornacoBaHuio ¢ opraHamu PocctaHgapta noBepka MOXeT NpoBO-
ANTBCS MO COKpaLLeHHOW nporpamme. [NMpn 3TOM NOrpeLwHoCcTb namepe-
HWS OTAENbHbIX NAapaMeTPOB MOXET He onpeaensaTbCs.

8.2.3. [lonyckaeTcsa BbIMNOMHATL NOBEPKY He B MOSIHOM Auanas3oHe nacrnopT-
HbIX 3HAYEHWI NapaMeTpoB, a TOMbKO B 3KCMNyaTauMOHHOM AnanasoHe
M TONbKO NapamMeTpoB, NCNOSb3YeMbIX MPU AKCMyaTaumn.

8.3. CpeacTtBa noBepku
8.3.1. lNpn npoBeaeHUn NOBEPKN NPUMEHSIETCA NOBEPOYHOE 060pyAOBaHME:
1) cpeacTBa U3MepeHUs U KOHTPONS:

- ycTaHoBka nosepoyHasa «B3J1ET IMY» ana noBepkn meTogom mamepe-
HMA obbema (cpedHero pacxoga, Macchl) ¢ npegenamMmm gonyckaemon
OTHOCUTENbHOM MOrpelHocTn He Bonee 1/3 npegenoB LonyckaeMom
OTHOCUTENBbHOM MOrPeLIHOCTN N3MEPEHNSA PacXO04OMEpPOB;

- yactotomep Y3-64 [JIN 2.721.066 TY, gnanasoH 0-150 Mly, oTHOCK-
TenbHas NorpewHocTb He bonee + 0,01 %;

2) BcrnomMoraTesibHble YCTPONCTBA:

- maHomeTp, FOCT 2405, gnana3soH 0-2,5 MMa, kn. 0,6;

- IBM coBmeCTMMbIN NepcoHarbHbIN KOMNbIOTEP.

8.3.2. [lonyckaeTca npuMeHeHWe pJpyroro obopyaoBaHus, npubopoB WU
YCTPOMWCTB, XapaKTEePUCTUKM KOTOPbLIX HE YCTYNarT XapaKTepuctukam
obopynoBaHua 1 npubopos, npueeneHHbix B N.8.3.1. MNpn oTcyTcTBUN
obopynoBaHMss n NpuMOOPOB C XapakTepUCTUKaMK, He YCTynarowmmu
yKasaHHbIM, MO COrfnacoBaHUK C npeactaBuTenieMm opraHa PoccTtaH-
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AapTa, BbINOSHAOWMM MOBEPKY, OOMYCKaeTcs NpuMeHeHne obopyno-
BaHMA 1 NpnBOPOB C XxapakTepuCcTUKaMu, OOCTaTOYHbIMW ONS Nony4ve-
HWS JOCTOBEPHOro pesyrbTaTa NoBEPKU.

8.3.3. Bce cpeactBa mM3aMepeHUn M KOHTPOMs OOSMKHbl OblTb MOBEPEHbI U

UMEeTb AENCTBYHOLLNE CBUOETENLCTBA NN OTMETKN O MOBEPKE.

8.4. TpeboBaHMA K KBanudukaumm nosBepuTenewn

K npoBegeHunto namepeHun npu nosepke n obpaboTke pesynbtaTos

N3MepeHnn AonyckarTca nuua, aTTeCToBaHHbIE B KayecTBe noBepute-
N8, U3yYmBLUME IKCMNyaTauMOHHY JOKYMEHTALUMIO HA pacXo4oMepbl 1
CpeacTBa NOBEPKM, UMELOLLME OMbIT NOBEPKN CPEACTB U3MEPEHUn pac-
xoda u obbema XnOKoCTW, a Takke npollefline MHCTPYKTax no TexHu-
ke 6e30MacHOCTM B yCTaHOBMEHHOM MOpPSIAKE.

8.5. TpeboBaHua Ge3onacHoOCTH

8.5.1. lpu npoBeaeHMM NOBEPKM OOSMKHbI cobntogatbest TpeboBaHus Ges-
OMacHOCTM B COOTBETCTBUM C «[1paBmnamm TEXHUYECKOW 3KCMyaTaumm
9NEeKTPOyCTaHOBOK noTpebutensmmn» n «MexoTpacnesble npasuna no
oxpaHe Tpyaa (npaBuna 6e3onacHOCTX) NMpU SKChnyaTaunm 3NeKTpPo-
YCTaHOBOKY.

8.5.2. lpu paboTte c umamMepuTenbHbIMKU MNpubopamn K BCromoraTeflbHbIM
obopynoBaHvemM [0SmkHbl cobntogatbes TpebosaHust 6e3onacHoCTH,
OrOBOPEHHbIE B COOTBETCTBYIOLLMX TEXHUYECKNX ONUCAHUAX N PYKOBOA-
CTBax MO JKcnnyaTaunm NnpuMmeHsaemblx Npnbopos.

8.6. YcnoBus npoBeaeHUs NOBEPKU
Mpn npoBeaeHnn NOBEPKN AOMKHbI ObiTb COGMOAEHbI cneayroLmne
YCINoBUS:
- TemnepaTtypa okpyxatoLlero sosgyxa ot 15 go 25 °C;
- TemnepaTtypa noBepoYHon xumakoctn ot 5 go 40 °C;
- OTHOCUTENbHag BnaxHocTb Bo3ayxa ot 30 oo 80 %;
- aTMochepHoe aasnenune ot 86,0 ao 106,7 kla;
- HanpshkeHne NTaHns NOCTOSAHHOTO Toka 24 B 1 3 %.
NMPUMEYAHUE. [JonyckaeTca BbINOMHEHME MOBEPKM B paboumx
YCIOBUSIX 3KCNyaTaumMm pacxogomMepoB npu cobnogeHun tpebosaHui
K YCIOBUSAM 3KCMyaTauumn noBepoyHOro obopyaoBaHus.
8.7. MoaroToBKa K NnpoBeAeHNI0 NOBEPKU

8.7.1. MNepen npoBeaeHMEM MOBEPKM AOMMKHbI ObiTb BbIMOMTHEHbI Cnefyowme
noAroToBuTENbHbIE PaboThl:

- MIpOBepKa Hanu4ns NoBepoYHoro obopyaoBaHns B COOTBETCTBUM C pas-
aenom 8.3 HacTosLWeNn MeTOOVKN;

- NpoBEepKa HanNM4nsa OeNCTBYHOLLNX CBUAETENBLCTB UM OTMETOK O NOBEpP-
Ke cpeacTB U3MEPEHUN N KOHTPOSS;

- MpOBepKa HanuuuMs nacrnopta C OTMETKOM OTAena TEeXHUYECKOrO KOH-
Tpons Ha NoBepsieMbll pacxogoMep;

- NpoBepKa cobnogeHns ycrnosun pasgena 8.6 HacTosiwen METOANKM.

8.7.2. Nepen npoBeaeHMEM MOBEPKM OOMKHA ObiTb NPOBEAEHa NOAroTOBKa K
paboTe kaxagoro npubopa, BXOASLEro B COCTaB MOBEPOYHOro obopy-
[0BaHus1, B COOTBETCTBMM C €r0 MHCTPYKLUMEN MO 3KCNnyaTauuu.

8.7.3. Nepen npoBedeHMEM MNOBEPKM AOMKHA ObiTb cobpaHa noBepoYHas
cxema B cooTBeTCcTBUM C [NpunoxerHunem I
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8.7.4. lMogkniodyeHne MOBEPOYHOro M BCMoOMoraTenbHoro obopyaoBaHus K
pacxo4oMepy BbIMOMHAETCS B COOTBETCTBUM C HACTOSILLLEN METOONKON.
8.8. lpoBeaeHue noBepku
8.8.1. BHelwwHWn ocmoTp

Mpn npoBeaeHNN BHELLUHEro OCMOTPa AOSMKHO ObiTb YCTaHOBMEHO
COOTBETCTBME BHELLHEro BMaa pacxogomMmepa criegyowmm TpebosaHm-
AM:

- Ha pacxogoMep J0MKeH BbITb HaHeCceH 3aBOACKON HOMED;

- KOMMMEKTHOCTb M 3aBOLCKOW HOMep pacxogomepa AOSMKHbl COOTBET-
CTBOBATb YKa3aHHbIM B nNacrnopTe;

- Ha pacxogoMepe He AOIMKHO ObITb MeXaHUYeCKUX NOBPEeXAeHUn U ae-
(PEKTOB MOKPbLITUIA, MPENATCTBYIOWMX YTEHUIO Hagnucenm wn yxyalwlato-
LWMX TEeXHUYEeCKMe XapakTepuCTUKM U BrvsoWwmux Ha pabotocnocob-
HOCTb.

Mo pesynbTatam ocMOTpa AenaeTcs OTMeTka O COOTBETCTBUM B
npoTokone (Mpunoxenwne IN).

8.8.2. OnpobosaHne

Onpo6oBaHne pacxogoMepa OCYyLeCTBRseTCs Ha MOBepOYHOWM
yCTaHOBKe.

OnpobGoBaHune gonyckaeTcs NPOBOAUTb B OTCYTCTBUM MNpeacTaBu-
Tens opraHa PocctaHgapTa.

Mocne BkNOYEHMSI MUTaHMA U NporpeBa Npubopa, U3MeHsIA pacxon,
Ha MOBEpPOYHOM YCTaHOBKe, Heobxoanumo ybeanTbCsi B COOTBETCTBYIO-
LLMX N3MEHEHUAX NOKa3aHMi pacxogomepa.

8.8.3. MNoaTBepxaeHne CoOOTBETCTBMS NPOrpamMMHOro obecneyeHms

Onepauus «[lMoaTBep)xaeHne COOTBETCTBUS MpOrpaMMHoro obec-
neyYeHns» BKIOYaeT:

- onpegeneHne MAeHTUPUKALNMOHHOIO HaMMEHOBaHWUSI MporpamMmm-
Horo obecneYyeHuns;

- onpegeneHne Homepa Bepcun (MOEHTUPUKALMOHHOIO HoMepa)
nporpaMmmHoro obecneveHus;

- onpegeneHne umgpoBoro naeHtTugukatopa (KOHTPOSIbHON CyM-
Mbl UCMOMHAEMOro koga) nporpaMMHOro obecneyeHus.

lMpousBoauTcsa BKMOYeHMe pacxogomepa. [Nocne nogayun nuUTaHus
BCTPOeHHOEe nporpammHoe obecneyeHue (IMO) pacxogomepa BbINONHA-
eT psg caMoguarHOCTUYECKMX MPOBEPOK, B TOM 4uMCre MpPOBEPKY Le-
NOCTHOCTN KOHAUIYPaLMOHHBIX OAHHBIX U HEM3MEHHOCTU UCMOMHAEMO-
ro koga, nyTem pacdeTta v nyénumkaumm KOHTPOSIbHOW CyMMbI.

Mpn aToM Ha nHAMKaTope pacxogomepa (MM Ha NOAKMHOYEHHOM K
NHTEepdENCHOMY BbIXOdy pacxogomepa KomnbioTepe) OyayT oTpaxaTtb-
cAa criegylowne AaHHbIe:

- naeHTnmkaumoHHoe HanmeHoaHue [O;

- HOMep Bepcun (MaeHTUdUKaUnoHHbIM Homep) MO;

- UndppoBon naeHTnguKaTop (koHTponeHas cymma) No.

PesynbTaT noaTBepxaeHns CoOOTBETCTBMS NporpaMmHoro obecne-
YEHUs CYMTaeTCs MONOXUTENbHBIM, €CNN MONYyYEeHHbIE nAEHTUdMKaLM-
OHHble aaHHble MO CU (MaeHTMdUKaAUMOHHOE HauMeHOBaHWe, HOMep
Bepcun (MOEHTUMPUKALMOHHBIN HOMEP) M LnppoBOon mnaeHTudmkaTop)
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COOTBETCTBYIOT WUAEHTUMPMKALMOHHBIM OAHHbIM, yKadaHHbIM B onuca-
HUW TUNa cpeacTBa N3MepPEHUN.

Mo pesynbTaTam nNOATBEPXAEHUS COOTBETCTBUA NPOrpamMMHOro
obecnevyeHuns genaeTcsa oTMeTKa O cooTBeTcTBMM B npoTtokone (Mpu-
noxexwne ).

8.8.4. OnpepaeneHne NorpeLLIHoOCcT pacxogomMepa

OnpepeneHve OTHOCUTENbHOM MNOrPELLIHOCTM pacxogomepa npu
namepeHnn obvema (cpegHero o6 bLEMHOIO pacxona) KUAKOCTU NPOBO-
ANTCA Ha NOBEPOYHON YCTaHOBKE NMpu 3HadYeHusix pacxoga — 0,05-Quavs,
0,1-Quavs, 0,5-Qraus (pacxon yctaHaBnueaeTcs ¢ gonyckom + 10 %).

Pacxon Quane onpegenseTcs no gopmyne:

QHaVI6 = 2,83-10'3 \' DNZ, MS/H, (81)
roe v =10,6 m/c;
DN — guameTp yCrnoBHOro npoxoda TpybonpoBoaa, MMm.

OTHOocuTenbHasi NOrpeLHOCTb OnpeaenseTcs CpaBHEHWEM LeW-
CTBUTENbHOIO 3HaveHns obbvema Vo (cpegHero obbemHOro pacxoga
Qvo cp) M 3HaYeHus obbema Vu (cpeaHero obbemHoro pacxoga Qw), ns-
MEPEHHOro pacxo4oOMEPOM.

8.8.4.1. lNpwn noBepke cnocobom namepeHnst obbema B kKa4yectBe AEeNCTBUTENb-
HOro 3Ha4yeHust obbema Vo UCNonb3yeTcst 3Ha4YeHne obbema XKNaKocTu,
HabpaHHOro B 06beMHY0 MepPY NOBEPOYHOWN YCTAHOBKW, UM NOKa3aHWs
obpasyoBoro cyeTymka. [JencTBuTenbHOE 3HaAYeHUe cpeaHero obbem-
Horo pacxoga Qo cp ONpeaenseTcsa no oopmyne:

V
Quoep === (8.2)
TVI
raoe Qvo cp — AEWUCTBUTENBHOE 3HAYEHMe cpeaHero o6bLEMHOro pacxoaa,

M3/y;
Vo — AecTBUTENbHOE 3Ha4YeHne obbema, M3;
Tu— BpeMs N3aMepeHus, u.

8.8.4.2. Npn nosepke cnocobom mM3MepeHusi pacxoda AencTBUTENbHbIE 3HAYe-
HWS pacxoga n obbema onpenensaTcs pacyeTHbIM NyTeM:

inoj

Quo s = (8.3)
n
V, = Qo 15 X oé , (8.4)
roe Quo op — AENCTBUTENbBHOE 3HAYeHWe cpedHero o6bEMHOro pacxoaa,

M3/y;

Vo — OeNCTBUTENBHOE 3HaYeHne obbema, M3

Qvoj — OencTBUTENbHOE 3HayeHWe pacxoja Mnpu j-TOM U3MEpPEHUM,
M3/y;

n> 11 — KONMYEeCTBO OTCYETOB 3a UHTepBar BpeMeHu Tu.

8.8.4.3. Npwn noBepke cnocobom M3MepeHns Macchbl Ansi onpeaeneHns AencTeum-
TENbHOro 3HAa4YEeHUs Macchbl XXMAKOCTU Ha MOBEPOYHbIX YCTAHOBKAX C BE-
COBbIM YCTPOWCTBOM MOJSb3YHTCS MOKa3aHUAMW BECOBOrO YCTPOWCTBA.
[encrteutenbHoe 3Ha4yeHne obbema nNpm 3TOM onpeaenseTca no gop-
Mmyne:
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8.8.4.4.

v, = (8.5)

raoe Vo — OencTBUTENbHOE 3HaYeHne obbema, M3,

Mo — AENCTBUTENBbHOE 3HAYEHME MACChl U3MEPSIEMON XKNOKOCTU, Kr;
p — NNOTHOCTb XWAKOCTW, Kr/M3,

Mepea Havyanom NOBEPKM Ha MOBEPOYHOM YCTAHOBKE C BECOBbLIM
YCTPOMCTBOM HeobxoauMMo onpeaenuTb Mo KOHTPOSIbHOMY MaHOMETPY
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpyGonpoBo-
Ae NOoBEepoYHOM YCTaHOBKW. Ha OCHOBaHUM W3MEpeHHbIX 3HaYeHun
Temnepatypbl M pasneHna no Tabnumuam CCCL 98-2000 «Bopa.
YpaenbHbin 06bemM 1 aHTanbnus npu temnepatypax 0...1000 °C u gas-
nenusix 0,001...1000 MlMa» onpegenseTca NMOTHOCTb MNOBEPOYHOM
XNOKOCTW.

[encTButenoHoe 3HayeHwe cpegHero obbeMHOro pacxoga pac-
cumTbiBaeTcs no cdopmyne (8.2).

Ona cHATMa pesynbTaToB M3MepeHuss obbema C aucnned w
USB-BbIXo4a pacxogomMmepa BbINOSTHAKTCA cnegyowme npouenypbl. Ha
avcnrnee pacxogomMmepa M nogknwoyeHHoMm K USB-Bbixoaoy nepcoHarb-
HOM KOMMbIOTEPE YCTAHABMBAETCHA PEXMM BblBOAA Ha 3KpaH noBeps-
emoro napametpa. lepeq kaxablM M3MEPEHNEM MPOU3BOAUTCS peru-
CTpauus HavanbHoro 3HavyeHus oobema Vi (M3), 3aperncTpupoBaHHOro
pacxogomMmepoM. Nocne nponycka xuakoctu yepes NN B gaHHOM nose-
POYHOW TOYKE PErMCTpUpyeTcs KoHeYHoe 3HadyeHne oobema Vi (M3). Mo
Pa3HOCTM NOKa3aHWN pacCyYNTbIBAETCA M3MEPEHHOE 3HaveHne obbema
XNOKOCTU:

V, =V, -V, (8.6)

roe Vu— M3amepeHHoe 3HadyeHne obbema, M2,

Mpu pernctpaumm nokasaHmn ¢ USB-BbIxoga n gucnnes Heobxo-
ANMO Mpy OAHOM M3MEPEHUM MpPOonycKkaTb Yepes3 pacxodoMepbl Takoe
KONIMYECTBO XXWAKOCTU, YTOOLI Habupatb He meHee 500 egmHuy, mMnag-
LIero paspsiga ycTpoucTBa MHOUKALMK NPU peKOMEHOYEMOM BPEMEHMU
namepeHna He meHee 200 cek.

Mpn HEBO3MOXXHOCTU BbIMONHSATL NOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke ANs COKpalleHUsi BpEMEHM NOBEPKU, JOMYyCKa-
€TCs BbINOMHATL OMnpeaerieHne OTHOCUTENbHOW MOrpeLlHOCTM Pacxo-
[ioMepa TOSNbKO MO UMMYNbCHOMY BbIXOAY.

Mo umnynbCHOMY BbIXxo4y 3HayeHue obbema, n3MepeHHoe pacxo-
[OMepoM, onpeaenseTcd no nokasaHusamMm YactoTtomepa, NoAKITHYEHHO-
ro K COOTBETCTBYHOLLEMY BbIxody pacxogomepa. [lepen Hayanom name-
pPeHUs 4YacToTOMep YyCTaHaBNMMBAETCH B PEXMM cyeTa WUMMYNbCOB U
obHynsetca. Mo ctapToBOMY CUrHanmy uUMMynbCbl C BbIXO4A pacxopo-
Mepa HayuHaloT NoCcTynaTb Ha BXog YactoTomepa. KonnyecTBo Xngko-
ctn Vu (M%), npoweawen Yepes npeobpasoBaTtenb pacxoa, onpene-
ngetcsa no gopmyne:

V, =NxK,, (8.7)

roe N — konuyecTBo MMMynbCcoB, NoACHNTAHHOE YaCTOTOMEPOM;

Kn — Bec nMnynbCa MMnNyrbCHOro BbiIXoda pacxogomepa, m3/umn.
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MuHMManbLHO HEOBXOANMBIN 06BHEM XKUOKOCTU, MPONYCKAEMOW Ye-
pes pacxogomep npu O4HOM M3MEPEHUU, NPU perncTpalmm nokasaHumn
C MMNYJIbCHOMO BbIXO4a AOSMKEH ObITb TakuMm, 4Tobbl HabpaTb He MeHee
500 numnynbcos.

M3mepeHHbI cpeaHnin 0O bEMHBLIN pacxod XXMAKOCTU, npolueaLlen
yepes pacxogomep, onpeaenserca no popmyne:

V

va cp =T_M' (88)

"
rae Qwicp — MBMEPEHHOE 3HaYeHne cpegHero oGbemMHoro pacxoaa, m/y;
Vu — M3MepeHHoe 3HayeHne obbema, M3,
Tu— BpeMsS N3MepeHus, u.
8.8.4.5. OnpeneneHne OTHOCUTENBHOM NOrPELUHOCTU pacxogomepa npu name-
peHnn obbema XnakocTu BbINOSHAETCA No opmyrne:

g = Yo~ Vo v Voi . 100%, (8.9)

(o]

roe  Ovi — OTHOCUTENbHasi MOrpeLLHOCTb pacxogoMepa npu M3MepeHun
obbema B i-TON NOBEPOYHON TOYUKe, %;
Vui — U3BMepeHHoe 3HaveHne oobema B i-TOW NoBEepOYHON ToUKe, M;
Voi — AENCTBUTENBHOE 3Ha4YeHne obbema B i-TOM MOBEPOYHON TOYKE,
M3,

OnpegeneHne OTHOCUTENbHOM MNOrPELIHOCTM pacxogomepa npwu

namepeHnn cpegHero o6bEMHOro pacxona XUAKOCTU BbINOMHAETCS Mo
dopmyne:

QN _ Qve fidi _QVO fidi X100%1 (810)

VO Cpi

roe dqui — OTHOCUTENbHAsi MOrPELIHOCTb pacxogomepa npu M3MepeHum
cpeaHero o6beMHOro pacxoaa B i-ToM NOBEPOYHON Touke, %;

Qw cpi — M3MEPEHHOE 3HAyeHue cpeaHero o6bLEMHOro pacxoga B
i-TO NOBEpPOYHOM TouKe, M3/Y;

Qvo cpi — AENCTBUTENBHOE 3Ha4YeHMe cpedHero o6beMHOro pacxona
B i-TOV NOBEPOYHON TOYKe, M3/Y.

PesynbTatbl NOBEPKM CUMTAKOTCSA MONOXUTENbHBIMU, €CIIM MaKCu-
MarbHbl€ 3HAYEHNSA MOrPELUHOCTU pacxogomepa npu M3MepeHumn obb-
emMa unu npu n3amepeHnn cpeaHero o6bLEMHOro pacxoda B KaXkgow u3
NMOBEPOYHbIX TOYEK HE TMpPEBLIWAKT 3HAYEHUN, YCTAHOBIIEHHbIX B
HaCTOsILLLEM PYKOBOACTBE MO 3KCMnyaTauuu.

Mo pesynbTaTaM NOBEpKU AenaeTcsi oTMeTKa O COOTBETCTBUW B
npotokone (Mpunoxenue ). Ecnv norpewHocTs M3MepeHns BbIXOAnUT
3a npegenbl HOPMUPOBAHHbLIX 3HAYEeHWN, BbLIMOMHAETCS HCTUPOBKA
pacxogomepa, nocrie Yero noBepka BbINONHAETCHA MOBTOPHO.
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8.9. OdbopmneHune pe3ynbTaToB NOBEPKU

8.9.1. lNonoxuTternbHble pe3ynbTaTbl NOBEepKU 0POPMAAITCA 3anucbio B Nac-
nopTe pacxogomepa, 3aBepeHHON NOAMUCLI0 NMOBEPUTENS C HAHECEHU-
€M MoBepuUTENnbLHOro Knerma, u pacxogomep AonyckaeTcs K aKcnnyara-
LUUM C HOPMUPOBAHHOW MOrPELLHOCTLHO.

8.9.2. B cnyyae oTtpuuaTenbHbIX pe3ynbTaToB MNepBUYHOW MNOBEPKU Mocne
IOCTUPOBKM pacxoomep BO3BpalllaeTcs Ha NMpou3BoACTBO ANSA ycTpa-
HEeHUS NPUYUH oTpuuaTernbHbIX pe3ynbTaToB, NOCMe Yero pacxogomMmep
noanexuT NoOBTOPHOW NOBeEpPKe.

8.9.3. lpu oTpuuaTtenbHbIX pesynbTaTax Nepuoandeckon NoOBEPKUM pacxono-
Mep K MPUMEHEHUIO He JornycKaeTcs, B nacnopTe NpoM3BoANTCA 3anuchb
O HENnpuUrogHoOCTM pacxogoMepa K aKcrnyaTaumm, a Krnemmo racutcs.
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NMPUNTOXXEHUE A. Bua cocTtaBHbIX YacTen pacxogomepa.
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Bo3amoxxHas cxema rook/oyYeHuUs oamyuka 0asneHus

_l_ +lBbIX | lpeobpasoBaTesnb
BTOPMYHBbIN PRESSURE.1 I: Hunur Adsnenvy
npeobpasoBaTtenb PRESSURE.2 +U MCTOYHUK
_|— -U NUTaHMA

Puc.A.3. MapknpoBKa KOHTaKTOB U 0003Ha4YeHue CUrHarnoB Ha pa3bemax BIl.
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1 — nuyesas naHesnb; 2 — pa3beMbl Oris MOOKIHOYEHUSS 0amyuKko8
memnepamypsl; 3 — oucrnneu; 4 — pasbem 07151 NOOKMOYeHUs damyuka
OaerieHusi; 5 — pasbembl cesidu ¢ [NOA; 6 — knasuamypa, 7 — pasbem
8HeWHea0 anekmpornumaHusi, 8 — pas3bemM UMIMY/IbCHO20 8bIX00a;
9 — pasbvem uHmepgpetica RS-485; 10 — pasbvem uHmepgetca USB;
11 — nnombupyrowas Haknetika; 12 — Kpbiwka BIT.

Puc.A.4. Bug Bl ¢ oTKpbITOU KPbILLKOMN.
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* - CNpaBOYHbI pasmep
1 — usnyyarowasi NIOCKOCMb; 2 — OmMemka akycmu4yecko2o UeHmpa
Puc.A.5. NMpeo6pasoBartenb anekTpoakycTudeckum NMIA H-222.
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1 — knasuamypa,; 2 — nnombuposoyHas Yawka; 3 — rna3 o011 ycmaHo8KuU
Kapmel namsamu; 4 — yenybneHue 8 akpaHe 0118 niomMbuposaHusi.

Puc.A.6. bnok knaBuaTtypbl.
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NMPUNTOXXEHUE B. YHnBepcanbHbIN BbIXOA4 pacxogomMmepa

XP11 Pulse output

10k
+5V_EXT N
. -
L1
0,75A
PulseJ_L ‘ =< /
Py — A
1 /1IN
100k

KoHT. Llenb
1 |PULSE_OUT1
2 |PULSE_OUT2

GND_ EXT i

Puc.b.1. Cxema OKOHe4YHOro Kackaga yHMBepcanbHOro Bbixoaa.

[nsa oGecneyeHnst CONPSPKEHNSI C PasnMYHbIMU TUNaMK NPUEMHU-
KOB OKOHEYHbIi Kackag YHMBEPCAamnbHOIo BbIXO4a MOXeT paboTaTb kak
NpU MUTaAHWM OT BHYTPEHHEro pPasBsA3aHHOr0 UCTOYHMKA NUTaHUS (ak-
TUBHbIA PEXNM), TaK U OT BHELLUHEr0 WCTOYHMKA MUTaHUS (MaCCUBHBIN

PEXUM).

B aktMBHOM pexume amnnutyga vMmnynbca He meHee 3,0 B npwm
TOKe Harpy3kmn He 6onee 100 MKA.
B naccmBHOM pexume gonyckaeTcsi MMTaHne OT BHELUHEro MCTOY-
HWKa HanpsXXeHMeM MOCTOSIHHOro Toka oT 5 Ao 24 B, gponyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO ToKa Harpy3ku He 6onee 0,3 A.
[AnvHa nuHUK cBa3n yHuBepcansHoro Boixoga — 4o 300 m.
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Ta6bnuua b.1. Bo3MOXHble HasHa4YeHUs ANs YHUBepCarnbHOro BbixoAa npw
paboTe B YaCTOTHOM, MMNYNbCHOM U JTIOFTM4YECKOM peXxumax

O6osHayeHne | Pexum paboTbl yHMBEPCANbHOMO BbIXOAA
HanmeHoBaHve napameTpa B CTpOKe B y y
MNapameTp YACTOTHBLIN | UMMYNbCHBIV | NOrMYECKUin
Bbixog 3aKkpbIT Het X X X
Pacxog npu npsMomM HanpasneHuu o+ y
noToKa
Pacxop npu obpaTtHoM Hanpasne- 0- N
HWUW NOTOKa
Pacxog npu niobom HanpasneHun |Q| y
noToKa
O6bem npu NpsIMOM HanpaeeHUK Vi N
noToka
O6bem npu obpaTHOM Hanpasne- V- 8
HWUW NOTOKa
O6bem npu ntobom HarnpaereHum |V| N
noToka
M3meHeHne HanpaBneHnsa notoka 3HaK noToka N
Ha obpaTHoe
HeT ynbTpasBykoBoro curHana Het Y3C X
Pacxop 6onbLue BEpXHEW yCTaBKK Q > OQs.y. X
Pacxop MeHbLUEe HWKHEell yCTaBKu Q < QH.y. X
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NMPUNOXEHUWE B. HazHayeHue n 0003Ha4YeHue KHOMNoK

KnaBuaTtypbl
Tab6nuuya B.1.
O603HavyeHue HasHauyeHune KHonku
A Mpwn BLIGOPE NyHKTA MEHIO, NapaMeTpa, apXUBHOW 3anncu, 3Ha4eHNs1 U3 cnmcka —
nepemMeLLeHne No MEHIO UM CNIUCKY BBEPX.
|_|pl/l Bbl60pe NyHKTa MEHK0, NnapamMeTpa, apXVIBHOl7I 3anncu, 3HaveHmnda m3 Crnnucka —
v nepemelieHne no MeH ninn CriMncky BHUS.
1. I'Ipvl Bbl60pe NyHKTa MEeHIo, 3Ha4eHund 13 Cnncka — nepemMelieHme no MeHr nnmn
CMNnCKy BNeBO.
2. [Nepexoa 13 MEHI0 HKHETO YPOBHS B MEHIKO BEPXHETO YPOBHS.
< 3. Mepexoa n3 nboro NyHKTa OCHOBHOIO MEHI0 B MeH0 U3mepeHus.
4. I'Ipvl yCTaHOBKEe 3Ha4YeHus YMCNoBOW BENUYUHbI — CbOpMI/IpOBaHI/Ie Murarowero
Kypcopa 111 NopaspsiaHON KOPPEKTUPOBKM YnCHa.
1. Mpw BbIGOPE NYHKTA MEHIO, 3HAYEHNSA N3 CNIUCKA — NePEMELLEHME MO MEHIO U
CMMCKy BMNpaBo.
2. I'Iepexop, N3 MEHKO BEPXHEro ypoBHA B MEHIO HMXKHEro YPOBHA.
> 3. Mepexoa 13 nboro NyHKTa OCHOBHOIO MEHI0 B MeH0 U3mepeHus.

4. Npwn ycTaHOBKE 3HAYEHMWSI YUCITOBOM BEMUYUNHLI — Bbl4ENEHNE YMcra CBETIIO-
cepbiM LBETOM 4115 NOCNeaYIoLEN KOPPEKTUPOBKMW.

5. MNpwu BbIGOPE 3HAYEHMSA U3 CNIUCKA — OTKPbITUE TabNMLbl BO3MOXHbLIX 3HAYEHUN
BENNYUHbI.

1. MNMepexo OT OCHOBHOIO MEHIO K MEHIO UMM OKHY HUXKHErO YPOBHS.

2. [pun ycTaHOBKE 3HAYEHNS YUCNOBOW BENUYMHBLI — NEPEXOL B PEXUM peaaKkTu-
poBaHus napameTpa.

3. MNpwu BbIGOPE 3HAYEHMSA U3 CNIUCKA — OTKPbITUE TabNMLbl BO3MOXHbLIX 3HAYEHUN
BENUNYNHBI.

4. BbinonHeHne onepaunu, BBo, BbIBpaHHOro nnu 3agaHHoro 3HadeHus napa-
mMeTpa.

1. MNMepexo U3 MEH0 HUXHErO YPOBHS B MEHIO BEPXHENO YPOBHS.
2. OTKa3 0T BBOJA M3MEHEHHOI0 3HA4YEeHNs YmMcna unu napameTpa.

oo

®yHKumMA «3abon» («Backspace»)

HaGop 4McnoBoro 3HauyeHns yCTaHOBOYHOTO nNapameTpa.

BBopg gecaTu4HOM TOYKN.

+/-

BBoa 3Haka oTpuuaTenbHOro YMCNOBOro 3Ha4YeHUs napameTpa.

MENU

BbICTpbIN Nepexon B OCHOBHOE MEHIO.

LOG

BbicTpbI Nnepexoa B MeHi0 ApXUBBbI.
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NMPUNOXEHMUE I'. NMpunoxeHna K MeToauke noBepKu

(obsi3aTenbHoOe)

\—E M3A1 NoA2

Tpy6onposog

L]

2 ~220B 50Ty
e

1 — yacmomowmep; 2 — alanmep numaHus ~220/=24 B.

Puc.l'.1. CTpyKTypHas cxemMa NOBEpPKU pacxopomMmepa MeToAoM Henocpea-
CTBEHHOrO CJ/INYEHUA Ha NOBEPOYHOWN YCTaHOBKeE.

p 4 é“é%er



lNMpoTokon noBepku pacxogomepa (pekomeHayemas dopma)

3aBofCcKkon HOMep "oa BbInycka
Bua nosepku

Ta6bnuua N1
Mlywkr OTmeTka 0O
HaunmeHoBaHve onepaunii OOKYMeHTa MpumevaHne
COOTBETCTBUU
no NoBEpPKE
1. BHeLwwHWn ocMOoTp 8.8.1
2. OnpobosaHne 8.8.2
3. [llogTBepxaeHne COOTBETCTBUSA 8.83
nporpamMmmMHoro obecneveHus o
4. OnpegeneHne MeTPONornMyeckmx 8.84
XapaKTepucTUK pacxogomepa
Pacxogomep npunaHaH K aKcnnyaTtauuu
(ropeH, He rogeH)
[aTa noBepkn « » 20 r.
MoBeputens / /
(noanwuceb) (®.1.0.)
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