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1. BBEAEHUE

HacTosiiee pykoBOACTBO MO 3KCnyaTauuv npegHasHayeHo Ans uay-
YeHWs MpuHUUNa OENCTBUSI U YCTPOWCTBA pacxodomepa YrbTpa3ByKOBOMO C
HaknagHbiMu nanyyarenamm AKPOH-02-2 (B ganbHenwem - pacxogomep), npa-
BWIT MOHTaXa, NOAroTOBKN K paboTe, NOBEPKM, Hanaakn u TexXHU4eckoro obeny-

XnBaHUA B YCNOBUAX 3KCNnyaTauun.

2. HABHAYEHME U OBJIACTb NMPUMEHEHUA

Pacxogomep AKPOH-02-2 (AByxkaHanbHbIW) NpeaHasHayeH ans ums-
MepeHMs 06BEMHOIo pacxoda U CyMmmMapHOro (MHTerpanbHoro) obema (konuye-
CTBa) 3BYKOMPOBOASILUMX XKUAKOCTEN, B TOM YUCIIE CTOYHbIX BOA, NPOTEKAOLWMNX
OOHOBPEMEHHO B ABYX PasfMyHbIX HAMOPHbLIX TPYOONpPOBOAaX, M3rOTOBMEHHBLIX
13 3BYKOMPOBOAALMX MaTepuarnos, AN KOHTPOMsS U y4yeTa, B TOM YuCre KOM-
MEpPYECKOro, B KaHanm3aLMOHHbIX CETSIX, HAa OYUCTHLIX COOPYXXEHUSIX, MPOMbILL-

NEeHHbIX NpeanpuaTnaAxX U T.4.

3. COCTAB PACXOOOMEPA

3.1. Pacxopomep BkntovaeT B cebsi ABa NepBUYHbIX NpeobpasoBarens
MMN-1 n 6nok anekTpoHHbI B3-5. Kaxapin MMN-1 coeanHen ¢ 63-5 gByms oT-
pe3kamn kabens

Kaxabiv IMM-1 coctont n3 AByX yNbTpasBYKOBbIX M3nyvyaTenen-npnem-
HukoB YN1(+V) n YN2(-V) n ycTpoicTBa Ansa ux kpennexwmsa Ha Tpybe (yctaHo-
BOYHbIE Npodhunu).

3.2. [OnuHa nuHum cesasu mexay MM-1 n 63-5 coctaensiet 10 m, no

cneuysakasy — o 100 m.



4. TEXHWYECKUE OAHHBIE

4.1. Pacxogomep obecneunmBaeT naMepeHne oGBbEMHOro pacxoga wu
CYMMapHOro (MHTerpanbHoro) o6bema (konmyectsa) 3BYKONPOBOASALLMX KUOKO-
CTeW, NpoTeKawLWwux B NPAMOM 1 06paTHOM HanpaeneHnu (CM. NpunoxeHue 7),
C HU3KUM cofepXkaHneM razoobpasHbiXx U TBeEpAbIX BELLECTB NPU MOMHOCTbLIO
3anosiHeHHOM Ce4YeHUM HanopHbIX TPY6onpoBoAoB, NPOTEKAIOLLMNX B MPSMOM
n obpaTtHOM HanpaeneHun. [lonyckaeTca Hanuune B KOHTPONMPYyeMon cpeae
ra3oBbIX BKMHOYEHUIN U TBEpAbIX YacTul B konuyectse He bonee 1 % obbema
KOHTponupyemow xuakoctu. (M3amepeHme NoToka XuakocTu, MpoTekatoLe B 06-
paTHOM HarnpasrieHun — Nno cnewsakasy)

4.2. OneKkTpoHHbIV 6nok B3-5 chopmMupyeT BbIXOAHOW cUrHan pacxono-
Mepa — NoKa3aHUsl XWAKOKPUCTaIIMYecKoro Aucnres, Ha KOTopoM oTobpaxa-
eTcs criegytoLast HdopmMaums:

—  0GbeMHbI pacxon XUAKOCTM B Kaxaom Tpybonposoae, M3/y;

—  CyMMapHbIii (MHTerparnbHbI) 06bEM (KONMYECTBO) XXUOKOCTU, NpOTEKa-
loLLeit B KaxkgoM Tpybonposoge, M3;

—  CKOpOCTb MOTOKA XWAKOCTU B kaxkaoMm Tpybonposoae, M/c;

—  Bpems paboTbl pacxogomepa, Y; MUH.;

— [para v Bpewms;

- cogepXxXnmoe apxmBoB:

] noyacosoro — 1925 3anucew;
= nocyTtouHoro — 2200 3anucen;
] nepepbiBoB y4eTa — 100 3anucen;

— napameTpbl Tpy60NpoBOAOB;
—  TWN KOHTPONMPYEMOW XUOKOCTM B KaXX4oM TpybonpoBoae (xonoaHas
Unu ropsivasi BoAa, CToYHbIE BOAbI U T.4.
—  WHAMKaLMS HACTPOWKM aKyCTUYECKUX KaHAmNoB NpU MOHTaxe;
—  [QuarHocTu4yeckme coobLueHus.
BbiBoA MHpOpMaLIMK Ha AnChne OCyLLECTBNSAETCS C MOMOLLbIO KHOMOK
"MpocmoTp", "Apxme", "BBoa", pacnofioXXeHHbIX Ha NnepegHen naHenu pacxogo-

Mepa, 1 KHomnkn "MeHI0", pacnonoxXeHHOM NoA KpbILKOW npubopa.



Pacxogomep mMoxeT umeTsb:

- Ba aKTMBHbIX TOKOBbIX BbixoAa (auanasoH 0-5, 0-20, 4-20 MA nocto-
SIHHOrO TOKa, BbIOMpaeTcsa nonb3oBaTenem);

- AiBa penerHbIX Unu ABa UMNynbCHbIX BbIXOA4a (CyXue KOHTaKTbl perne:
MaKcuMasribHoe HanpsikeHue Ha KOHTakTax He 6onee 100 B nocrosiHHoro
WU NepeMeHHOro Toka, TOK Yepe3 KOHTaKThl penie He 6onee 80 MA);

- BCTPOEHHbIN MHTepdenc RS-232 nnu RS-485, obecnevmsaroLLmin BO3-
MOXXHOCTb OHOBPEMEHHOro BbiBOAA MHAOPMAaLMK OT ABYX U3MEPUTENbHbIX Ka-
HanoB HENOCPEACTBEHHO Ha KoMMblOTEP MM nocpeactsoM GSM-mogema npo-
n3soacTea pupMbl « CUrHyp».

Bce BbIxogHbIE cuUrHanbl ranibBaHUYECKN OTBS3aHbI.

Bbasoeass Mmodenb pacxodomepa usz2omaesiugaemcsi ¢ kabensmu
onuHol 10 M, npou3zeodum y4yem xudkocmu, npomekarouwjeli MosibKo e
npsiMOM HanpaeJsieHuu, U He eK/lroyaem e cebsi 6710k MOK08020 8bix00a,
610K UMNYIBLCHO20 Usu pesieliHo20 ebixoda, uHmepdgelic RS-232 unu RS-
485 u GSM-modemMm. Heob6xodumocmb ycmaHoeku amux 6510koe csedyem

YKa3bleamsb rpu 3aKase.

Mpumep 3anucun obo3HaveHns pacxogomepa C TOKOBbIM BbIXOOHbLIM CUT-
Hanom, nHtepdencom RS-232 1 MMNynNbCHbIM BbIXOAOM MpU 3aka3e U B JOKY-
MeHTaLuW APYron NpoayKLMU, B KOTOPO OH MOXeT BbITb MPUMEHEH (Npunoxe-
Hue 1):
"Pacxodomep AKPOH-02-2-mA-RS232-umn. TY 4213-014-18623641-12"

4.3. MMN-1 yctaHaBnMBaeTCs Ha NPAMONMHENHOM y4acTke Tpybonpo-

BoZa AnuHON H2> 10Dy fo mecTa yCTaHOBKM M AnMHoW h > 5Dy nocne mecta
yCTaHOBKM (nNpunoxeHue 7). Pekomenayetcsa yctaHaBnusathb [M1-1 Ha ropu-
30HTaNbHbIX y4acTKax TPy60onpoBOAOB B NIOCKOCTU, PacnosioXXeHHOW noa
yrnom (0 — 45)° K ropuM3oHTy. [lonyckaeTcsl yCTaHOBKa Ha BepTMKalbHbIX U

HaKIOHHbIX y4aCTKax pr6OI'IpOBOIJ,OB npu BocxogdLiem noToke XnOKoCcTu.



4.4. OonyckaeTtca yctaHoBka [1IM-1 Ha cokpalleHHOM MPAMONNUHENHOM
yyacTke Tpy6onposoga Ha pacctosiHim 2Dy < h <5Dy nepen TPONHUKOM Urn
KonieHoM, unu Ha paccTosiHun 3Dy SH < 10Dy nocne TPoitHUKa 1 Ha PacCTOSIHUM

2Dy < H <£10Dy nocnie koneHa (npunoxeHue 8).

MN-1 yctaHaBNuBaeTCs B NSIOCKOCTU, PacrosiodKeHHOM noa yrriom

(45 £ 5)° K NNOCKOCTU «KTPOWHUKA» UNN KKONEHa».

4.5. YnbTpa3ByKOBble M3MyyaTenu yCTaHaBNMBalTCA Yepes Crov 3BY-
KonpoBogsLLen cmasku (3nokcugHas cmona 6e3 otsepautens, WPYC, nuton)
Ha Hapy>XHOW NOBEPXHOCTU TPYGONPOBOAA, OYULLEHHOW OT rPsiaun, KPacku, pXkae-
YWHBbI.

4.6. Matepuan Tpy6onpoBoaa - nobor 3ByKONpOBOAALLMIA MaTepurarn.
TonwwHa cteHku Tpybonposoaa - ot 2 Ao 50 Mm.

4.7. KoHTponupyemasi cpeja - roMOreHHasi >XWaKoCTb CO CKOPOCTbIO
pacnpocTtpaHeHus 3Byka 800 - 2000 m/c, npu TemnepaTtype oT - 10 go +70 °C (oo
120 °C no cneu3sakasy).

4.8. Pacxogomep obecneynBaeT M3mepeHne o6bEMHOro pacxoga wu
CYMMAapHOro (MHTerpanbHoro) oobema (KonmMyecTBa) XUOKOCTM Npu AnameTpax
ycnoBHoro npoxofa Tpybonposoaa Dy ot 40 go 2000 mm B gnanasoHe ot 2% Ao
100% BepxHero npegena n3amMepsieMoro pacxoaa, yctaHasnvMBaemMoro nosib3oBa-
Tenem. [lnanasoHbl M3MeEpPSEMbIX PacxodoB 3aBUCAT OT AMaMeTpa YCINOBHOro

npoxoga TpybonpoBoaa, 1 Ans HEKOTOPbIX AMaMeTPOB NpuBeaeHbl B Tabn. 1.



Tabnuua 1

PAO0 OINAMETPOB YCNOBHOIO NMPOXOOA TPYBOIMNMPOBOJA
N OUANA30OHbI UBMEPAEMbIX PACXOOO0B

Onamvetp yc- | MuHuManbHbIn  [[IpOMeEXyTOYHBIV | MakcumanbHbIn
MOBHOTO Npo- | AvanasoH, M3/4  [AnanasoH, M3/4 | guanasoH,
xoaa, Dy, Mm Q, M3/y
40 0,16 -- 8,0 nobon 1-50
50 0,2-10,0 no6on 2-100
65 0,25—-12,5 nobown 3,2—160
80 0,32-16 nobon 5-250
100 0,4-20 nobon 6,4 — 320
125 0,5-25 no6on 8 — 400
150 0,64 — 32 nobown 12 — 600
200 0,80 — 40 nobon 20 — 1000
250 1,0-50 nobon 25 —-1250
350 1,2-60 no6on 32 — 1600
400 1,6 -80 nobon 40 — 2000
500 2,0-100 nobon 64 — 3200
650 2,5-125 nobon 80 — 4000
800 3,2-160 no6on 160 — 8000
1000 4,0 — 200 nobon 320 — 16000
2000 8,0 — 400 no6on 800 — 40000

4.9. MutaHne pacxogomepa OCYLLIECTBMSETCS OT CETU NEPEMEHHOro

ToKa HanpsbkeHuem (220 fgg ) B yactoton (50 +1) Iu.

4.10. MoLwHocTb, noTpebnsemas pacxogomMepoMm, He npeBbiwaeT 10
BA npu HanpsbkeHun nuTaHua 220 B nepeMeHHoro Toka.
4.11. Pacxogomep gonyckaeT NoAKMYeHNEe BHELLHEN Harpy3ku1 B LieNb
TOKOBOTO BbIXoAa:
— 0o 2,5 kOm - ansa curHana 0-5 MA;

— po1kOwm - ana curHana 0-20 unn 4-20 MA.

4.12. Temnepatypa Bo3ayxa, okpyxatoulero 63-5 - ot -20 go +50 °C.
TemnepaTtypa Bo3ayxa, okpyxatowero MM -1 — ot -40 go +70 °C (go 120

°C no cneusakasy).



4.13. ATmocepHoe aasneHune - ot 84 o 108 klMa (o1 630 go 800 mm
pT. CT.).

4.14. CteneHb 3alUMTbl OT BHELWIHUX BO3gencTBui obonodku MIM-1 -
IP67, B3-5—1P65 no FOCT 14254.

4.15. Macca pacxogomepa, He bonee:

— MMN-1-0,7 xr (6e3 ycTponcTBa kpenneHus Ha Tpybe),
- B3-5-2«r.

4.16. MNpw yctaHoske IMIM-1 cornacHo n.4.3 npegensl AonyckaeMon oc-
HOBHOW OTHOCUTENTbHOM MOrPEeLLUHOCTU NP U3MEPEHUN OOBLEMHOrO pacxoda B
npegenax oT 2 o 100 % puanasoHa U3MeHeHUs pacxoda He npeBbialT  + 2
%.

Mpu namepexHun obbemHoro pacxoga B npegenax ot 0 go 2 % guana-
30Ha M3MepeHnst pacxoga NnorpewwHoCTb He HOPMUPYETCs, Noka3aHusa npubopa
paBHbI HYMHO.

Mpenensl gonyckaemMon OCHOBHOW OTHOCUTENbHOW MOrpeLuHOCTU npu
N3MEPEHUN CYMMAapPHOro (MHTerpansHoro) oobema (konmyectea) B npegenax ot
2 po 100 % granasoHa n3ameHeHus pacxofa He npesbilwatoT = 2 %.

4.17. Mpwu yctaHoBke MMMM-1 cornacHo n.4.4 pnsa pacxogomepoB AK-
POH-02-2 pgononHuTenbHas MOrpelHoCcTb M3MepeHuss o6beMHOro pacxopa u
cymmapHoro obbema npu yctaHoBke [I1-1 Ha NnpsMonvMHenHom ydactke Tpybo-
npoBoga Ha paccTosiHum h nepen T-obpasHbiM coeanHeHvem TpybonpoBoaoB
(«TporHMKkoM») nnu mn3rmbom Tpybonposoaa («koneHom») 2Dy < h < 5Dy He
npesbiwaer 0,2 OT AonyckaeMow OCHOBHOW MOrpeLlHOCTM MpU yMEHbLUEHUU
paccTosiHusa h oTHOCUTENbHO HOMUHaNbHOro 5Dy Ha kaxabin 1Dy.

Onsa pacxogomepoB AKPOH-02-2 gononHutenbHasi MOrpeLHOCTb U3-
MepeHusi 06beMHOro pacxoga u cymmapHoro obbema npu ycraHoBke [M-1 Ha
NpsIMONMHEHOM y4yacTke TpybonpoBoga Ha paccTtosiHum H nocne «TponHMKa»
3Dy £ H £ 10Dy n Ha pacctosiHum H nocne «koneHa» 2Dy < H < 10Dy He npeBbl-
waet 0,2 OoT JonNycKkaeMoWn OCHOBHOW MOrpeLLHOCTN NPU YMEHbLUEHUN PacCTos-

HWs H oTHocuTenbHO HOMUHanNbHoro 10Dy Ha kaxabin 1Dy.



4.18. MNpw OTKMOYEHUM HaMpPsSHXKEHUS NMUTaHUS pacxodoMep COXpaHsaeT
apXMBHY MHOPMALMIO HE MeHee OOHOro roga.

4.19. MonHbIN cpegHUi CPoK CriykObl pacxogoMepa 40 cnvcaHus 6 neT.

4.20. lMpepgenbl onyckaeMon OTHOCMTENbHOW MOrpeLHoCTU namepe-
HUS1 BpemMeHu paboThl pacxogomepa He npesbiwatoT +0,01 %.

4.21. JononHutenbHasi NpMBeAeHHass MOrpeLLHOCTbL NpeobpasoBaHus
NMOKa3aHWIM XXMAKOKPUCTANIMYECKOro AMNCMNEs B BbIXOAHOW CUrHamn noCTosiHHOro
TOKa He npeBblwaeT +1%; 4oNonHUTENbHast OTHOCUTENbHAsA MOrPELLIHOCTb Mo-
Ka3aHUn XUOKOKPUCTaNIM4Yeckoro ANCnnes B UMMNYMbCHbIA CUrHam ¢ HOPMUPO-

BaHHbIM «BECOM» UMMynbca He npesbiwaet *0,2%.

5. YCTPOUCTBO U MPUHLUMMN PABOTbI

5.1. MpuHUMN OercTBUS pacxogoMepa OCHOBaH Ha M3MEPEHNM pasHo-
CTV BPEMEHMW pacnpoCTPaHEHUs aKyCTUYECKMX KoneGaHui, nepecekaroLmx rno-
TOK KOHTPONMpyeMon cpedbl Mnog Yriom K ocu TpyGonpoeoda B ABYX NPOTUBO-
MOSIOXKHbIX HaNpaBieHWsIX: MO NOTOKY M NPOTMB MOTOKA.

3HayeHne CKOPOCTU NOTOKA M BENYMHA OGBEMHOTO PacXofa XuaKoCTH

BbIYUCNAOTCS NO popMynam:

T, -T
V =~ —* KoK, Ke
T, +T,
D2

roe V - 3HauyeHue CKOpOCTY MOTOKa XUOKOCTH;
Q - 3HaueHve oGLEMHOrO pacxoaa;
T.v — BpeMsi pacnpocTpaHeHNsl aKyCTUYECKOro cUrHana npoTuB ABMXe-
HUSI NOTOKA XUAKOCTY;
T+v — BPEMSI pacnpoCTpaHeHUs akyCTUYECKUX KonebaHui BOOb ABUXKeE-
HUSI NOTOKA XMOKOCTY;

Ko — koathdmumeHT nponopLmMoHansHOCTK;
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K1 - nonpaBoYHbIV KO3MMPULMEHT, YUUTLIBAIOLWUA BINSHUE MECTHOTO
TMAPaBANYECKOro COMPOTUBIIEHUS (8bIYUCIISEMCS asmoMamu4yecku 8 3aeucu-
mocmu om suda 2udpaessiu4ecKo2o ConpPomMuUeseHUs U paccmosiHUsi om Hego 00
mecma ycmaHosku [11-1);

Ke - rvopoavHammyeckunii KoahULMEHT (8bi4UCTSeMCS asmomamu-
yecku, 8 3agucumMocmu om 3HaqeHul eenu4uH Do, V, muna xudkocmu, cpoka
aKcnyamayuu u Mmamepuana mpy6ornpogoda);

Do - AvameTp Tpybonposoaa.

3HayeHne cymmapHoro (MHTerpanbHoro) obbema (konuyectea) npote-
KatoLLen >XMOKOCTM BbIMUCASETCS Kak pe3ynbTaT YMCINIEHHOr0 WUHTErpMpoBaHus
MOMNyYeHHbIX 3HavYeHnn o6 beMHOro pacxoda; napannenbHO Be4eTcs yyeT Bpe-
MEHWN NHTErpupoBaHus.

B pacxogomepe npegyCMOTPeHO camoguarHocTupoBaHwe: 6Gonbluas
YacTb BO3MOXHbIX HEWCNPaBHOCTENW aBTOMAaTU4eCKM OBHapyxuBaeTcs B Npo-
Lecce PyHKUMOHMpOBaHNA npubopa n oTobpaxkaeTca Ha gucnnee (CM. pasgen
21 "BO3MOXHbIe HEMCNPaBHOCTY U METOAbI UX YyCTpaHeHns").

5.2. Kaxgbi IM-1 coctouMT M3 ABYX yNbTPa3BYKOBbIX W3nyyatenew
(npuemHukoB) YU1(+V) n YN2(-V), npegHasHa4veHHbIX [Ans npeobpasoBaHust
NOABOAMMBIX K HUM 3MIEKTPUYECKMX CUTHANOB B akyCcTuyeckme konebaHns, BBoA
nocrnegHux B CTeHKy TpybonpoBoaa v ganee B KOHTPONMpyemyto cpeay nog yr-
nom K ocu TpybonpoBoda, a Takke Ans npeobpa3oBaHWs NPOLUEALInX Yepes
CTeHKu TpybonpoBoda 1 KOHTPONMpPYEeMY cpedy akyCTU4eckux konebaHui o6-
paTHO B 3NIeKTPUYECKMEe CUrHansi.

OcHoBol uanyyatens (NpUeMHWKa) SBNSIETCS MNbe3oKepamu4eckuin
AVCK, paboTaloLmin Ha OAHOM M3 pe3OHaHCHbIX YacToT. [Mbe3okepammnyeckui
OVCK KpenuTCH K MeTanmnnyeckomy KruHy, KoTopbln obecnevmBaeT BBOA aKkyCTu-
Yeckux konebaHui B KOHTPONMPYeMyto cpeay Nof yriom K ocu Tpybonposoaa.
KnuH cBepxy 3akpblBaeTCs METanIMYeckon KpbILLKON. BHYTpeHHssA nonocTb 3a-
NOSHAETCH repMEeTUKOM.

5.3. 3neKkTpoHHbI 6rnok 63-5 npeaHasHayveH ans npeobpasoBaHus
pPa3HOCTN BPEMEH pacnpoCTPaHeHNs akyCTUYecknx konebaHuin B KOHTPOnmpy-

eMOoW cpefie B NoKasaHUs XXUOKOKpUCTaNIMyYeckoro gucnnes.
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6. MAPKUPOBAHUE U NNOMBUPOBAHUE

6.1. Ha IMMN-1 HaHeceH NopsiAKOBLIM HOMEP pacxodoMepa U HoOMep Ka-
Hana u3amepeHus, obosHaveHus +V, -V, a Takke CTpenku, ykasbiBawoline
HanpasneHue ABMXeHWs Bogbl B Tpybonposoae (npunoxexue 2).

6.2. Ha nepegHen naHenu 63-5 HaHeceHb!:

1) 3Hak yTBepxaeHus Tvuna no MNP 50.2.009-94;

2) ToBapHbIV 3HaK NPeanpUATUA-U3roTOBUTENS;

3) TMN 1 NOPSAKOBBIN HOMEpP pacxogomMepa MO cucTeMe Hymepaumu
NpeanpUSTUA-N3roTOBUTENS;

4) nopsigkoBble Homepa asyx [MM1-1;

5) nopsiakoBbI Homep B3-5;

6) HanpsbkeHWe 1 YactoTa NuTaHus, B, INy;

7) rog N3roToBneHus.

6.3. Heobxoaumo cTporo cobnogatb COOTBETCTBME HOMEPOB Ka-
HanoB npu nogkntoyeHuu MM-1 k anekTpoHHomy 6noky B3-5 (npunoxeHus
5, 6)

6.4. MpegycmoTpeHo onnombrpoBaHne anekTpoHHOro 6rioka B3-5.
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7. YKASAHUE MEP BE3OMNMACHOCTU

7.1. K MOHTaxy, AEMOHTaxy, 3KChnyaTauumn, TEXHUIECKOMY OBCMyXu-
BaHWIO M PEMOHTY pacxo4OMepoB [OMYyCKalTCA TOMbKO Nuua, W3yyMBLUNE
HacTosLlee pykOBOACTBO MO 3KCMMyaTaumu, NpPOLUEeALIMe MHCTPYKTaX MO Tex-
Huke 6e3onacHOCTM Npu paboTe ¢ ANEKTPOTEXHUYECKMMM YCTaHOBKaMU U paamo-
3NEeKTPOHHON annapaTypon.

7.2. B pacxogomepe MMEeKTCs Lenu, Haxoaawmecs nog onacHeiM Ans
XW3HW HanpsbkeHnem 220 B.

7.2.1. Kateropuyecku 3anpelyaeTcst aKcnnyaTauus pacxogomepa npu
OTKPbITbIX KPbILLKaX.

7.2.2. Npwn OTbICKAHUN HEUCNPAaBHOCTEN BO BKIKOYEHHOM pacxogomepe
Heo6X0AMMO MPUHATE MEpPbI, MUCKMYalLWme CnyYanHbIi KOHTaKT 4YerioBeka C
ONacHbIMM AN XKU3HM TOKOBEAYLUMMMW UEensMu, Hanpvmep, MNonb30BaTbCs
TOMbKO N30MMPOBaHHBLIMU UHCTPYMEHTaMM, 3aKpbiBaTb OTKPbITbIE KOHTaKTbl U30-
NSAUMOHHBIMU MaTepuanamm u T.4.

7.3. amepuTenbHoe obopyaoBaHue (ocuunnorpad, BONbTMETP M Np.),
UCMONb3yemMoe MNpu OTbICKAHWM HEMCNpPaBHOCTEN, MpoBepkax, npodunakTuye-
CKMX OCMOTpax u Apyrux paboTtax, JOMKHO MMETb HafEeXHOE 3a3eMIeHe.

7.4. Bce BMObl TEXHUYECKOTO OOCMYXMBaHWS, PEMOHTA 1 MOHTaxa (ae-
MOHTaxa), CBA3aHHbIE C Nepenawkon aMeKTPo- 1 paano3NeMeHTOB, yCTpaHeHue
06pbIBOB NPpOBOAOB U T.4., HEOOXOAMMO NMPOU3BOAUTL TOMBKO MPU OTKIHOYEHUM
3NEKTPOHHOro 6110Ka OT CEeTU NUTaHWUS 3a3eMIEHHBIM MasNbHUKOM C Hanpsixe-
Hyuem He G6onee 36 B.

7.5. He gonyckaeTcsa akcnnyartaums pacxogoMepoB Npu He YynioTHEH-

HbIX repmoBBO4amMu kabenax unu c OTKPbITOW KPbILLUKOM.

13



8. BbIBOP MECTA MOHTAXA PACXOOOMEPA

8.1. Bbibop MecTa MOHTaxa nepBUYHbIX NpeobpasoBatenen MM-1.

8.1.1. Mecto yctaHoBku M-1 BbIGMpaeTca ¢ yuetom TpeboBaHui .
4.3 (ponyckaetcs cornacHo n.4.4).

He ponyckaetcsa yctaHoBka M1-1 Ha cBapHble WBbI TpybonpoBoaa.

Mpun yctaHoBke IMMN-1 Ha HaKNOHHbLIA UM BEPTUKaNbHbIA Y4acToOK TPy-
HonpoBoda HanpaBneHne NoToka AOMKHO ObiTb BOCXOAALMM AN UCKIIOYEHWS
BO3MOXHOrO paspbiBa NoToka.

He pekomeHayeTcs yctaHasnueaTb [1I1-1 nepea Hacocamu, a Takxe no-
cne anddy3opoB BO usbexaHue NosiBNeHns ra3oBon pakumm.

Ecnun npegnonaraetcs Hanuyne rasoBow pakumm B KOHTPONMpyemomn
cpefe, To pekoMeHayeTcsa yctaHaesnmeath [M-1 nepen rugpasnnyeckum conpo-
TuBneHvem (KoHdy3opom, anadparmon UM BEHTUMNEM, KOTOPbIA criegyeT npu-
KpbITb).

Ecnu koHTponvpyemas cpefia He NOHOCTbLIO 3arorHAET ceveHne Tpy-
6onpoBoga, To MlN-1 pekomeHayeTCca ycTaHaBNMBaTh Ha rmapo3aTBope Tpyobo-

npoBoga cornacHo puc.1

|
YVI1(+V)i
=] : =]
IYN2(-V)
Pwuc. 1

8.1.2. Bbibop BapuaHTOB YCTaHOBKU M3nydartenei: Z (OBYXCTOPOHHWI)

HanpasneHnue
notoka

unu V (OQ4HOCTOPOHHUIA), MPUIoXeHue 7.

Mpu BbIGOPE BapnaHTOB YCTAHOBKWN u3nyyartenen cnegyeT y4uTbiBaTh,
YTO MpPM OAHOCTOPOHHEWN YCTaHOBKe uanydartenen adeKkTMBHOCTb NPOXoXae-
HMS yNbTPa3BYKOBOIO CUrHana Yyepes TpybonpoBof HUXe NpumepHo B 3 — 4 pasa,
YeM Npuv OBYXCTOPOHHEN YyCTaHOBKe. Takke CO BpeMeHeM Nnpu NosiBNIeHUn OTrno-
XEHW Ha BHYTPEHHEeN CTeHke TpybonpoBofa BOZMOXHO YMEHbLLEHNE METPOIIO-

rMYeCcKon HagEeXHOCTUN N3MEpPEHUS.
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\/-yCTaHOBKY u3rnydaTtenein peKoMeHayeTCsl MPUMEHSATL Ha HOBLIX TpY-
oonpoeogax anametpom 40 + 250 MM npu M3MEpPeHUN ManbiX pacxogos. B
ocTarnbHbIX Cry4asix peKOMeHAYeTCA NPUMEHSITb Z-yCTaHOBKY.

8.2. BbIbop MecTa MOHTaxa aneKTpoHHoro brnoka 63-5.

8.2.1. YcTaHoBKy 3anekTpoHHoro 6noka b3-5 onsa komMepyeckoro yveta
pekoMeHAyeTCs BbINOMHATL B METaNMYeckoM Likady co CMOTPOBLIM OKHOM ”
neTnaMu ans onnoMmbupoBanus; Takke B53-5 MoxeT ObITb YCTAaHOBMNEH Ha Npu-
6opHOM LUTE, NyNbTe YNpaBneHnsl, Ha KPOHLUTENHaxX v np.

8.2.2. He ponyckaeTtcs yctaHoBka B3-5 B kaHanm3auMOHHbIX Konoa-
uax, B6nv3n 6atapen OTONNEHUNA, ANEKTPUYECKNX NeYen n APYrnX NCTOYHUKOB
Tenna, a Takke B MOMELLEHUSIX, B KOTOPbIX TEMMNepaTypa BO3ayXa MOXET BbIXO-
OuTb 3a npefensl, ykazaHHble B pasgene 4 "TexHuyeckue gaHHble".

8.2.3. Npw BbIGOpe MecTa ycTaHoBKM B3-5 Heob6xoamMMo yunTeiBaTh AO-
nyctumyto anuHy kabens ot MM-1 k 63-5.

9. ANIEKTPUYECKOE COEAUHEHUE COCTABHbIX YA-
CTEW PACXOJOMEPA

9.1. OnekTpuyeckoe COeAMHEHWE COCTaBHbIX YacTen pacxogomepa,
NOAKIMIOYEHNE KOMIMLIOTEPA, HAarpy3ku K TOKOBOMY BbIXOAY, @ Takke MoAKnove-
HWE K CETU NEePEMEHHOTO TOKa AOJMKHO NMPOM3BOAUTLCS B COOTBETCTBUM CO CXe-
MOV 3NEKTPNYECKOW BHELLHWX CoeamHeHun (npunoxeHue 6). He pekomeHayeTcs
NoOAKIYeHne pacxogomMmepa K nuTaroLen ceTu, K KOTOPOW NOAKIIOYEHbI YacToT-
Hble Nnpeobpa3oBaTenmu.

9.2. OnekTpuyeckoe coeanHeHne b3-5 ¢ ceTbio 220 B ocyuiecTensaeTcs
nobbiM cnnoBbIM kabenem ¢ BHELWHUM AuameTpom 4 - 8 MM, YACNOM XUN He
MeHee 2-X, CeYeHNEM KaxKaom Xunbl He 6onee 1 MM2.

Pacxodomep He umeem cemegozo 8bIKI0Yamersi, Mo3MmMomy rnooK/Ito-
YyeHue K numarowel cemu Heobxodumo rnpoussodums Yyepe3 asmomamuyeckuli

8bIKITro4amelrib.
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Ecnu konebaHus HanpsixkeHuss numatrow,eli cemu npesbiuiarom ycma
+22
HoereHHble npedesnbi (220 _;53 B), mo nodknoyeHue pacxodomepa Heob6xo0umd

Mpou38o0uMb yepe3 cmabunu3amop HarnpsKeHUsl unu 4epes unbmp - ozpa

Hu4Yumerib.

9.3. OnekTpunyeckoe coegmHeHne 653-5 ¢ KOMMbIOTEPOM U NOAKOYEHME
Harpysku K TOKOBOMY BbIXOZY OCYLLEeCTBNSAETCA kabenem ¢ BHELUHUM ANaMeTPOM
4 — 8 MM U ceyveHMEeM Kakaom xurbl He Gonee 1 MM2.

9.4. DOnekTpuyeckoe coeauHeHMe YrbTPasBYKOBbIX M3nydaTtenen
YU1(+V) n YN2(-V) c B3-5 ocyuwectensaercs akpaHWpoBaHHbIMK Kabensmu ¢
BHELUHMM AMaMeTpoM 4 - 8 MM, BXOASALUMMU B KOMMNIEKT NOCTaBKu (MpUnoxeHve
6). ins yonobcTBa npoknanky kaberns BO3MOXHa YCTaHOBKA B HEMO COEAMHUTENb-
HbIX pa3beMoB (Mo crneusakasy).

KomnnekTbl kabenen oByx kaHanoB 04HOro pacxogomepa AonyckaeTcsi
npoknagbiBaTb B OAHOM 3a3eMMIEHHOM MeTannopykase,

Mpy napannenbHoOW nNpoknagke kabenen HEecKONbKMX PacXxoAoMepoB
paccTtosiHe Mexgy KoMMreKkTamu kabenen pasHbIX pacxo4oMEPOB AOMKHO
ObITb He MeHee 1 M, a Npu 3aKNIYEHUN KaXKOOro KoMmnnekTa kabenen B CBON
3a3eMreHHbIN MeTannopykae - He meHee 0,2 M.

9.5. MopcoeavHeHue kabene k B3-5 ocywecTenseTcs crnegywmm
obpasom:

a) OTBUHTUTb 2 BMHTA U CHATb KPbILLKY KOprnyca, NoJ KOTOpOoW pacrorna-
ratoTCs KIeMMHbIE KOMNOAKM;

©) nooyepeHO 3a4nCTUTL Kabenu, NponycTUTb UX CKBO3b FrEpMOBBOAbI
1 3aKpennTb B COOTBETCTBYIOLLMX KNEMMHbIX kKonogkax. [ns ynobcrea nogknto-
YeHWs KOHLbI MPOBOAOB criegyeT obnyaute npunoem MNOC-60;

B) YNMOTHWUTb rEpPMOBBO/bI, 32KPYTUB HAaKUHbIE raiku.

9.6. Nocne nogknioYeHNss CoeanHNTENbHBLIX kKabenen n NporpamMmmmnpo-

BaHWUsi pacxofoMepa KpbILKy crielyeT yCTaHOBUTb HAa MECTO U onnomMbupoBaThb.
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10. BBOOA NAPAMETPOB

10.1. Pacxogomepbl 06CnyxmnBatTcs onepaTopoM, 3HaKoMbIM ¢ pabo-
TOW PaaMO3NEKTPOHHON annapaTypbl, U3YYMBLUMM HacTosILLee PYKOBOACTBO MO
3KCnnyaTauum pacxogoMepa 1 npoLueawmnm MHCTPYKTaX no TexHuke 6esonacHo-
CTU Npu paboTe C 3NeKTPoTEXHUYECKMM 060pyaOBaHMEM.

10.2. MNocne nogknio4eHnst pacxogomepa K NMTaroLwen ceTn BbINOMHS-
eTcs nporpaMmMa camoanarHoOCTUPOBaHWS U, NOCHe €€ BbINOMHEHUS!, aBTOMATK-
YEeCKM YCTaHaBMMBAETCS PEXMM OTOOPaXEHNS TEKYLLIMX 3HAYEHWNIA 3MEPSIEMbIX
BENUYUH (aanee — pexum "Miamepenuns").

10.3. CTpyKTypa MeHI0 pacxogomepa.

N3amepenne

MeHto YcTtaHoBka "0"
nonb3oBatens pacxofomepa

CnyxebHoe MeHIo

Bnokunposka
N3MEepEHWiA npu YcTaHoBKa
He3anornHeHHOM [umanasoHa
TpyGonposoae TOKOBOFO BbIXOZa
cnpaska
i YcTaHoBka YcTaHoBka
napameTpoB napameTpoB
noeepka P P P P
nHTepdeiica MMMYNBCHOrO UNn
RS-485 penerHoro Beixoaa

10.4. B pexvme "MeHIo nonb3oBatens” B NamMsiTb pacxogoMepa BBO-
OATCS cneayowve napameTpbi:
»  KOHTpacTHOCTb Agucnnes;

» [ata v Bpems;
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» BblIOOp KaHana n3MepeHus;

» BpeMmsi yCTaHOBIEHWs nokasaHui npubopa (epemsi ycmaHos., ¢ - BpeMsi
peakumu npubopa Ha MrHOBEHHOE W3MEHEHMEe CKOPOCTM MOoToKa) ANnd
BblIOpaHHOro KaHana;

»  MakcuMMmarnbHoOe 3HadeHue pacxoga Ans BeilbpaHHoro kaHana (Qmax);

»  [OJIMHa BHELLHEW OKPY>XHOCTU TpybonpoBoaa (OkpyxxHocmb mpyb., MM)
Ans BbIbpaHHOro KaHana;

»  TOonwMHa cTeHkn Tpybonposoaa (TonwjuHa cmeHKu, MM) Onst BblGpaH-
HOro KaHarna;

»  BHyTpeHHuW gnameTp Tpybonposoga (BHymp. duamemp, mm) Ans Bbi-
©paHHoro kaHana;

»  TUN KOHTPOMMPYEMOWN cpedbl (mun )udkocmu) AN BblOpaHHOro Ka-
Hana;

» MmaTepuan Tpybonposoga (Mamepuan mpy6.) onsa BbIbpaHHOro kaHana;

»  CpoK akcnnyaTauumn Tpybonposoaa (8o3pacm mpy6.) Ans BelGpaHHOro
KaHana;

» BapuaHT YCTaHOBKW YNbTPa3ByKoBbIX uanydatenen YN1(+V) n YN2(-
V) Ha Tpyb6onpoBog ANnsi BeibpaHHOro KaHana:

(BapuaHm ycmaHoeku: V - 0OHOCmopoHHul, Z - 08yxcmopoHHuUL),
CM.NpuUnoxeHue 7,;

» [AnvHa NpsIMONMHENHOro yyactka TpybonpoBoaa Mexay rvapasnuye-
CK1M COMpOTUBEHnemM n mectom yctaHoku MNIM-1 ans BeibpaHHOro kaHana,
cm.n. 4.2, 4.3 n npunoxexue 8;

» paccTosiHue Mexay ynbTpa3sykoBbiMy uanydatenamm YU1(+V) n YN2(-
V) (pac. mexdy 0am.) onsa BbIOpaHHOro KaHana, cM. npunoxexus 9, 10, 11,
12;

» amnnutygal ynbTpasBykoBOro curHana (ammnnumydatl, me ons BolopaH-

HOro kaHanay);

» YpOBEHb YNbTPa3BYKOBOrO curHana (akycmudeckul cuzHas) Bns Bbl-
©paHHoro kaHana;

» amnnutyga2 ynbTpasByKOBOro curHana (ammnnumyda2, mB) ons Bbl-

6paHHOI’O KaHana.



10.4.1. Ansa nepexoga n3 pexuma "NamepeHuna” B pexum "MeHio nonb-
3oBarena" TpebyeTca oanH pa3 HaxaTb KHoMKy "M", koTopas pacnonoxeHa nog
KpbiLLkoW npubopa (npunoxeHue 5). Ha gucnnee nossutca Hagnuch:

MeHto nonb3oBaTens

lMocne BBegeHUA M3MeHeHU B nMapameTpbl pacxogoMmepa Heobxoammo Bep-
HYTbCS B pexum "MamepeHusa”, ABa pasa Haxas kHonky "M"; npu aTom npoucxo-
OWT nepesarpyska pacxogomepa.

Bxog B pexum "MeHio nonb3oBaTena" OCyLeCTBAAETCS C NMOMOLLbO
KHonku "BBoa". Ha aucnnee nosiBuTcAa coobLueHue:

KoHTpacTHOCTb
>>>>>>

[ns perynupoBKy KOHTPACTHOCTM HEOOGXOAUMO HaxaTb KHomnky "Beoa”.
B neBom HWxXHEM yrny Ancnnes NossBUTCS MyratoLwmii Kypcop. Haxxatnem KHomok
"Mpocmotp " nnu "Mpocmotp U" BhIcTaBNSETCH HEOBXOANMOE 3HAYEHUE KOH-
TpacTtHocTM aucnnesd. [ng 3anncy B namatb npubopa BbIGpaHHOrO 3HaYeHus
HeobXxoaMMO HaxaTb KHoMKy "BBoa" (kypcop noracHeT), AN OTMEHbl UBMEHEHNI
- KHonky "M".

10.4.2. Mepexoa Kk cneayolieMy napameTpy — ycmaHoeka dambi U
epeMeHU - OCYLLLeCTBNSAETCS C NOMOLLbIO KHOMKK "lMpocMoTp U". Ha gucnnee no-
SIBATCS TEKyLLee 3Ha4YeHne aatbl 1 BpEMEHMU:

[ata n Bpems
[4ncno. mecsau. rog — 4achl : MUHYTHI]

[na BBOOAA YMCNEHHOrO 3HAYEHWUs! AaTbl UM BPEMEHW HeOoOXOAMMO
HaxkaTb KHonky "Beoa". Ha gucnnee nossuTcs npurnawieHne B Buge MyraooLlero
Kypcopa B KpalHeln nesom nosuumu:

[ata n Bpems
XX XX XX = XX: XX
HaxaTve kHonok "Mpocmotp 1" unm "Mpocmotp U" nepemellaeTt kypcop

Ha OAHY NO3ULMI0, HaXaTne KHOMKK "ApxXuB" yBenmunBaeT Ha eANHULLY 3Ha4YeHne
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pa3psiga, Ha KOTOpoM HaxoauTcs Kypcop. Popmat npeacTaBneHns AaTel U Bpe-
MEHMW:

YMCIO. MECALL. FOf — Yachl | MUHYTHI.
Ona 3anucy B namsAtb npubopa BBEAEHHOro 3HayeHWs HeobxoOMMO HaxaTb
KHOMKY "BBoa" (Kypcop noracHeT), Anst OTMEHbl U3MEHEHUI - KHonKy "M".
Ecnv BBeAeHHble 3HaYeHNs KOPPEKTHbI, TO OHW OCTalTCsA Ha Aucniee, B Npo-

TUBHOM Clly4ae nosaBnAaeTCd KypCcop B NoO3nuUnmn OWMNBOYHOro 3HAYEHMS:

[aTa n Bpems
39.10.07.-18:30

10.4.3. MNepexopn k criegylowemy napameTpy — enl6op KaHasa usme-
peHusi - oCyLlecTBMseTCA C NOMOLLbIO KHOoNkK "lpocmoTp U". Ha gucnnee no-
ABnseTcs cooblleHue:

Kanan 1

[ns cMeHbl kKaHana HeobxoanMo HaxaTb kHomky "Beoa". Ha gucnnee nosiButcs
mMurarowmnn kypcop. MlameHeHne Homepa KaHana npousBoguTcs kHonkown "Mpo-
CcMOTpP", NOATBEPXAEHNE N3MEHEHUIA — KHOMKoW "BBoa", oTka3 OT M3MEHEHUN -
kHonkon "M". MN3meHeHve HwxenpvBedeHHbIX napameTpoB OyaeT AencTBu-
TeNbHO TONbKO ANs BbIGpaHHOro kaHana. [ns KoppekTHol paboTbl pacxogomepa
HeobXxoaMMOo HacTpouTb 06a kaHana.

10.4.4. lNepexop K cneaytoLLeMy napameTpy — epeMsi ycmaHoeJieHUs1
noka3aHuli pacxodomMepa (Bpems peakumm npubopa Ha MrHOBEHHOE M3MeHe-
HUE CKOPOCTU MOTOKA) - ocyLecTBrsieTcs kHorkoii "Mpocmotp U". Ha aucnnee
NosIBUTCHA COOOLLIEHNE:

Bpewms yctaHoB.
[umcneHHoe 3HaveHne (1 - 150)] ¢
KaHan [Homep kaHana]

Bpems yCTaHOBIEeHUA nokasaHumn B CeKkyHaax - 3TO Bpemd, 3a KoTopoe an6op

ycpeaHseT UsMepeHHble 3Ha4YeHNsa CKOPOCTU U pacxoda. Yem OonbLue 3TOT na-
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pameTp, Tem Gornee cTabunbHbl Noka3aHWsA pacxogomepa. BenvumHa atoro na-
pameTpa onpegensieTcs AoNyCTUMON MHEPLMOHHOCTBIO n3mepenns. [ina Beoga
YNCMEHHOrO 3HAYeHUsi BPEMEHW YCTAHOBMIEHWS HEOOXOAMMO HaxaTb KHOMKY
"Beopg". B cTapluem paspsae nosBUTCS MUraroLLMn NpsMoyronbHuK. N3ameHeHne
3Ha4YeHus BblIOpaHHOro paspsfa OCyLEeCTBMSETCA HaXxaTueM KHomku "Apxus",
nepexop K crieaytoLiemy paspsigy — kHonkon "Mpocmotp U, k npeabiayiemy —
kHonkoit "Mpocmotp M. [Ins 3anucu B namsTe Npubopa BBEAEHHOro 3HaYeHNs
HeobxoaMMOo HaxaTb KHoMKy "Beog" (kypcop noracHeT), Ans OTMEHbl U3MEHEHWI
- kHonky "M".

Ecnn HoBOe 3HaYyeHne HEKOPPEKTHO, TO nocrne coobLeHus

HekoppekTHoe
3HayeHue

Ha gucnnee MosiBATCA CTapoe 3HayveHue.
10.4.5. MNMepexop k crnefytoLemy napameTpy - eepxHull npedes usme-
psieMo20 pacxoda - OCyLLEeCTBNSETCs ¢ NomoLbio kHonku "Mpocmotp . Ha

aucnnee nosiBUTCS coodLeHune:

Qmax Ky6.m/M
[umcneHHoe 3HaveHwme (6 — 40000)]
KaHan [Homep kaHana]

[ina BBOAA YMCMEHHOrO 3HAYeHUs BEPXHEro npefena nsmepsemoro
pacxopa Heobxoamnmo HaxaTb KHOMKy "Beoa". B ctapluem pa3psge nosaButcs Mu-
ralowmini NPAMOYronbHUK. M3aMeHeHne 3HayeHuns BblibpaHHOro paspsiga ocy-
LecTBNAETCA HaxaTuem KHomnkum "ApxuB", nepexop K crneaywouiemy paspagy —
kHonkoit "Mpocmotp U, k npeabiayiemy — kHonkoit "MpocmoTtp . Ans sanucu
B MamsaTb nNpubopa BBEAEHHOrO 3HAYeHUs Heobxoanmo HaxaTb KHonky "Beog"
(kypcop noracHeT), 4N OTMEHbI U3MEHEHUN - KHOMKY "M".

Ecnu npu6op o6opyaoBaH MMNynbCHLIM BbIXOAO0M, TO NpY BBOAE
BepxHero npeperna U3mMepsieMOro pacxofa AOJKHO BbINOJNHATLCA ycno-

BUe:
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[6ec _umnynvca, m*] e 3600
Qmax[x® /4]

- 0,1[C]

1,1 (dnum. umnynsca,fc]) <

Ecnun ato yCcnoBue He BbINONHAETCA, Ha gucnriee noaBnUTCA coobLeHue:

MapameTpesl
HECOBMECTUMbI
[ns yctpaHeHns owmnbkn He06XoaNMO M3MEHUTb ANUTENBHOCTb U BEC MMNYyNbCca
B HacCTpOWMKax MMMynbCHOroO BbiXoAa.
10.4.6. Nepexop K cnegyoLeMy napameTpy - O/1uHa e HewHel OKPYX-
Hocmu mpy60npoeoda - OCYLECTBNSETCH C NOMOLLbIO kHomku "TpocmoTtp U
Ha gucnnee nosiBuTCSA cooblieHme:

OkpyX.Tpy6. MM
[umcneHHoe 3HaveHue (40 - 9500)]
Kanan [Homep kanana]

[ns BBOOAa YMCNEHHOrO 3HaYeHWUst ANWHbI OKPY>XHOCTU Tpybonposoaa
HeobxoanMo HaxaTb KHOMKy "Beoa". B cTapluem paspsge NosBUTCA MUratoLLMiA
NpsIMOYronbHKK. IaMeHeHne 3HadYeHus1 BbIOpaHHOro paspsiga OCyLecTBseTcs
HaxaTvem kHomnku "ApxuB", nepexo K cnegyrowemy paspsay — kHonkoun "MNpo-
cmotp U", k npeabiaywemy — kHonkon "Mpocmotp 1. Ans 3anucu B namsTs npu-
6opa BBEAEHHOIO 3Ha4YeHUs1 HeobxoaMMO HaxaTb KHoMKy "Beoa" (Kypcop norac-
HeT), AN OTMEHbI UBMEHEHWI - KHOMKY "M".

Ecnun HoBOE 3HaveHne HEKOPPEKTHO, TO nocre coobLeHus

HekoppekTHoe
3Ha4yeHune

Ha gucnnee NosiBUTCS cTapoe 3HauveHwe. Ecny HEBO3MOXHO M3MepUTb AnUHY
BHELLHEeW OKPY)XHOCTU TpyGonposoda, TO Mpu NporpaMMUpPOBaHMKU  pacxono-
Mepa BBOAATCH YMCMEHHbIE 3HAYEHUA TOMLWMHLI CTEHKU U BHYTPEHHEro aua-

MmeTpa TpyGonposoaa.
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10.4.7. TNepexop K cnepyoLemy napameTpy - mosauwuHa cmeHKu mpy-
60npoe8oda - OCYLECTBISETCS C NOMOLLLIO KHonku "Mpocmotp . Ha aucnnee
NnosiBUTCS1 COOOLLEHUE:

TonLy,. CTEHKN, MM
[uncneHHoe 3HaveHue (2 - 50)]
KaHan [Homep kaHanal]

TonwwmHa cTeHku TpybonpoBoga M3MEPSIETCS C MOMOLLbIO TOSMLMUHO-
mMepa nnu 6epeTtcst ee nacnopTHoe 3HayeHne. [ina BBOAA YNCIIEHHOIO 3HaYeHUs
TONLWWMHBI CTEeHKM TpybonpoBoaa Heobxoanmo HaxaTb KHoMky "Beog". B crap-
LWeM paspsge NosiBUTCS MUralroLLmMi NPAMOYronbHUK. N3meHeHne 3HayeHus Bbl-
OpaHHOro paspsiaa oCyLeCcTBAseTCA HaXxaTueM KHOMKK "ApxmB", nepexoa K cne-
ayroLiemy paspaay — kHonkoit "MpocmoTp U, k npeasiayemy — kHonkoii "Tpo-
cmotp 1. Ins 3anucm B namsTh npnbopa BBEAEHHOMO 3HaYeHUs HeoBXoaNMo
HaxkaTb KHOMKy "BBoa" (Kypcop noracHeT), Ans OTMEHbl U3MEHEHWUI - KHomKy "M".

Ecnn HoBoe 3Ha4YeHne HEKOPPEKTHO, TO NOCMe CooOLLEHUsI

HekoppekTHoe
3HayeHue

Ha gucnnee NOABUTCSA CTapoe 3HavyeHwue.

10.4.8. MNepexon k cneayoLleMy napameTpy - 8HympeHHul duamemp
mpy60npoeoda - OCYLIECTBAAETCA C NOMOLLI0 kHorkn "Mpocmotp U Ha anc-
nnee NosBUTCS COOBLLEHNME:!

BHyTp. anameTp, Mm
[uncneHHoe 3HaveHue]
KaHan [Homep kaHanal]

Ecnu paHee 6biiiu 88edeHbl 3Ha4eHUs1 OTUHbI 8HEWHeU OKPY)XHO-
cmu mpy6onpoeoda u monuwuHbl cmeHKku mpy6onpogoda, mo 3HavyeHue

6HYMpeHHeao duamempa eblqucrsissemcs asmomMamu4eckKu.

[na BBOOA@ YUCNEHHOrO 3HaYeHUs1 BHYTPEHHEro avameTpa Tpybonpo-

BOoAa HeobxoaMmo HaxaTb KHorMKy "Beoa". B cTapluem paspsige nosiBUTCA Mura-
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IOLLMIA NPSAMOYroNnbHUK. MI3aMeHeHue 3HaveHus BbIBpaHHOro paspsiaa ocyLLecTB-
ngeTcs HaxaTuem KHonku "ApxmB", nepexop K cnegytoLliemMy paspsay — KHOMKoW
"MpocmoTp V", k npeapiayLemy — kHonkoii "Mpocmotp M. Ons 3anucu B namsitb
npnbopa BBEAEHHOro 3Ha4YeHMs HeobxoaumMo HaxaTb KHomMKy "Beoa" (Kypcop no-
racHet), 4N OTMEHbl U3MEHEHMUI - KHoMKy "M".
Ecnu HoBOe 3Ha4YeHne HEKOPPEKTHO, TO Nocne coobLleHns
HekoppekTHoe
3HayeHue

Ha gucnnee nosaBUTCA CTapoe 3Ha4YeHue.

10.4.9. Nepexopa k cneaytoLleMy napameTpy - mun KOHmposupyemou
cpedbl - ocyLLEecTBRAETCA ¢ noMoLbio kHonku "Mpocmotp U". Ha aucnnee no-

SABUTCS coobLLeHme:

Twn XxngkocTtn
[HasBaHuWe xunakocTn]
KaHan [Homep kaHana]

Ecnn HeobxoaMMo BBeCTW HOBOE HasBaHWE XWOKOCTW, cregyeT BOC-
nonb30BaTbCA KHOMKONM "BBOA", MOCne Yero B NIEBOM HWDKHEM Yriy aucnnes 3a-
MUraeT Kypcop.

C nomotybio kHorok "Mpocmotp 1" unm "Mpocmotp U npounssopuTcs
BbIGOp TMNa KOHTPONMPYEMOW CpeAbl: Xor100Hast 800a; eopsiHasi 00a; CIMOYHbIE
800kbI; crieyuanbHas cpeda. Qnsa 3anvcm B namaTe npubopa BbiGpaHHOro Tmna
XMUOKOCTM HEOOXOAMMO HaxaTb KHOMKY "BBoa" (Kypcop noracHeT), AN OTMEHbI
M3MEHEHUI - KHONKy "M".

Ecnu BbIGpaH T1N XnaKoCTu creyuanbHas cpeda, He0OXoaANMO BBECTHU
B nMamsiTb Npubopa napameTpbl 3TOW Cpedbl: CKOPOCTb 3BYyKa (M/C) U KMHEMaTu-
Yeckylo BS3KOCTb (M?/c). MapameTpbl HEKOTOPLIX cpen ykasaHbl B Tabnuue 2,

NpVBEAEHHOW HUXeE.

Tabnuua 2
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Temnepa- Twvn XnakocTu CkopocTb KnHemaTtunyeckas
Typa, °C 3ByKa, M/c BA3KOCTb, M2/C
15 XonogHas Boga 1465 1x108
25 Mopckas Boaa 1531 1x10°6
20 [peBecHbIN cnupT 1076 0,75 x 10
25 CepHas kucnoTta 1258 11,2 x 10
25 AuUeToH 1174 0,4 x 10
25 AsTOMOBUNBLHOE 870 190 x 10
Macno
100 MaszyT 1400 1,2x 108
25 OnuBekoBoe Macro 1430 100 x 10
20 KepocuH 1325 1,8x 10
25 BeHauH 1150 0,7 x 10
20 | [OmsenbHoe TONNMBO 1330 8,9x 10
25 OTUNEHrnKkonb 1658 17,2 x 106
25 | 50% BoAHbI pacTeop 1580 6x 106
ITUNEHINIMKONS

Mepexopn k cneayowemy napaMeTpy — CKOpPoOCMmb 38yKa 8 crneyualib-
Holi cpede - ocylecTBRAeTCs ¢ nomolbsto kHonok "Mpocmotp U" unu "Mpo-
cmotp "
Ha gucnnee nosisutcsa coobLieHune:
CkopocTtb Y3, m/c
[UncneHHoe 3HayeHwne]
KaHan [Homep kaHana]
[ins BBOA4A YNCNEHHOIO 3HAa4YEHUsI CKOPOCTU 3BYKa HEOOXOOUMO HaxaTb
KHomMky "Beoa". B cTapwem paspsge nosaBuTcs MUrarowmnn npsaMoyronbHuK. s-
MEHeHVe 3HavyeHus BbIOpaHHOro paspsaa OCYLLECTBMASIETCA HaaTUeM KHOMKU
"ApxuB", nepexof K criegyloLiemy paspsgy — kHonkon "lpocmoTtp U npeabl-
aywemy — kHorkoi "Mpocmotp fi*. Ans 3anucy B namsTe npubopa BBEAEHHOMO
3Ha4YeHuss HeobXxoaMMO HaxaTb KHomnky "BBoa" (kypcop noracHeT), Ans OTMEeHb!
N3MEHEHUN - KHoNKy "M".

Ecnu HoBOE 3HaveHne HEKOPPEKTHO, TO nocne coobLeHus
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HekoppekTHoe
3HayeHune

Ha aucnnee nosaBUTCA CTtapoe 3Ha4YeHune.

[ns nepexofa K cnepywollemMy napameTpy - KUHemamu4ecKasi esi3-
Kocmb crieyuasibHOU cpedbl - OCYLLECTBISIETCS C NMOMOLLb KHoMok "Mpo-
cmotp " unm "Mpocmorp ™.

Ha aucnnee nosisutcs cooblLieHue:

BsaskocTb, M2/c
[UncneHHoe sHayeHue x 10°6]
KaHan [Homep kaHana]

[nsa BBoga YMCNEHHOrO 3HaYEHUS KMHEMaTUYECKOW BA3KOCTM HEObXO-
Onmo HaxaTb KHonky "Beoa". B ctapluem paspsine nosiBUTCS MUratooLmim npsimMo-
YronbHUK. MI3ameHeHne 3HavyeHns BbIGpaHHOro pa3psifa OCyLLECTBMNAETCA Haxa-
TMeMm kHorku "ApxvB", mepexon K criegywowemy paspsay — kHonkon "lpo-
cmotp U", k npeabiaywemy — kHonkon "Mpocmotp 11", [Ina 3anvcu B namsiTs Npu-
6opa BBEEHHOrO 3Ha4YeHUs1 HeobxoaMMOo HaxaTb KHoOMKy "Beoa" (Kypcop norac-
HeT), AN OTMEHbI UBMEHEHWI - KHOMKY "M".

Ecnn HoBOe 3HayYeHne HEKOPPEKTHO, TO Nocne coobLleHns

HekoppekTtHoe
3HayeHune

Ha gucnnee NosSBMTCA CcTapoe 3HaveHue.
10.4.10. lMepexod k credyoliemy napameTpy — Mamepuasa CmMeHKU
mpy6onpoeoda - ocyliecTanseTca ¢ nomolwbo kHonku "Mpocmotp U". Ha anc-

nnee nosiBMTCs coobLleHne:

MaTtepuan Tpy6.
[Tvn maTepunanal
KaHan [Homep kaHana]
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Ecnun Heobxogmmo BBECTU HOBLIN TUN MaTepuana Tpybonposoaa, cre-
OyeT BOCNoNb30BaTbCHA KHOMKOW "BBoA", nocne 4yero B IEBOM HUKHEM Yriy AnC-
nnes 3amuraeT Kypcop.

C nomotyeto kHonok "Mpocmotp 11" unm "Mpocmotp V" nponssoautcs
BbIGOp TMNa maTepuana TpybonpoBoaa: cmarsb Hepxasetouwas, cmarib HU3KO-
yenepoducmas, 1BX, nonusmuneH ebicoko2o OaeneHus 1B, nonusmuneH
Hu3koeo daesrneHus MNMHM, YyayH.

[ns 3aHeceHus B NamaATb nNpubopa BeiGpaHHOro TMna martepuana Tpy-
H6onpoBoaa HeobxoaAMMO BOCMONb30BaTLCA KHOMKOW "BBoa" (Npu 3TOM Kypcop
noracHeT), AJis1 OTMEHbI UBMEHEHWI - KHoMKy "M".

10.4.11. MNepexoa k criegylolleMy napameTpy - CPOK IKcnsayamayuu
(8o3pacm) mpy6onpoegoda - OCyLLECTBNSETCS C NOMOLLbIO KHOMKKU "MpocMoTp
U". Ha gucnnee nosiBuTCs coobLeHuE:

BospacTt Tpy6.
[4ncneHHoe 3HaveHue]
KaHan [Homep kaHanal]

Ecnn Heobxoonmo BBECTM HOBOE 3Ha4YeHMe cpoka crnyxbbl Tpybonpo-
BOAa, crneayeT BOCMNonb3oBaThCs KHOMNkoM "BBoa", nocne yero B NeBOM HUXHEM
yrny gucnnes aamuraet Kypcop.

C nomousto kHonok "Mpocmotp " unm "Mpocmotp U" nponssoauntcs
BbIGOp 3HayeHun cpoka cnyxbbl Tpybonposoaa: He 6onee 1 2oda; He bonee 2
nem; He 6onee 5 nem; He 6onee 10 nem; He bonee 15 nem; 6onee 15 nem.

Ons 3anucu B namsTb npnbopa BbIGpaHHOro cpoka akchnyaTauumn Tpy-
bonpoBoaa Heobxoanmo HaxaTb KHOMKy "BBoa" (Kypcop noracHeT), Ans OTMEHbI
N3MEHEHUN - KHOMKy "M".

10.4.12. Nepexof k cneayowemy napaMmeTpy — eapuaHm ycmaHo8Ku
ynbmpa3eykoebix usjy4amesel Ha mpy60onpoeod — OCyLLECTBSETCS C MO-
MOLLbIO KHOMKKM "lMpocMoTp U". Ha aucnnee nosiBuTcs cooblueHue:

BapuaHT ycTtaHoBKM
HasBaHve BapvaHTa yCcTaHOBKM
KaHan [Homep kaHana]
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Ecnn HeoGxoanmo BBECTM HOBEIN BapuaHT ycTaHoBku Y1 n YU2, cne-
AyeT BOCNONb30BaTbCHA KHOMKOW "BBOA", nocne Yero B IEBOM HUXKHEM Yriy AuC-
nnes samuraet Kypcop.

C nomouyeto kHonok "Mpocmotp 11" unm "Mpocmotp " nponssoantcs
BbIOOp BapraHTOB YCTAHOBKW YNbTPa3BYKOBLIX U3NyvaTenen: ABYXCTOPOHHUIA Z-
BapuaHT UnNn OgHOCTOPOHHUI V-BapmaHT, CM. npunoxexue 7. MNpu AByXCTOPOH-
Hem Z-BapuaHTe 3h(PEKTMBHOCTb MPOXOXOEHUS YNbTPa3ByKOBOrO CUrHana ye-
pe3 TpybonpoBog B 3 - 4 pa3a 6onblue, YeM Npy OAHOCTOPOHHEM V-BapuaHTe.

Ons 3anucy B namaTe npubopa BbiGpaHHOro BapuaHTa Heobxoaumo
HaxaTb KHOMKy "BBoa" (Kypcop noracHeT), AN OTMEHbl U3MEHEHWI - KHOMKy "M".

10.4.13. MNepexod k cneaywolleMy napameTpy - O/1UHa NPsIMOJIUHeU-
Ho20 y4acmka mpy6onpoeoda mexdy 2udpaesiu4eckumM corpomuesieHuem
u mecmom ycmaHoeku [11-1 ocyuiecTBnsieTcs C NOMOLLBIO KHOMNKK "lMpocmoTp
U". Ha aucnnee nosiButcs cooblueHue:

Mn-1 yer./ po (nocne, HomunHan)
Mvap_conp, H (h) = [4ncneHHoe 3HayveHue, Dy]
KaHan [Homep kaHana]

rae H (h) —onvHa npsiMonuHenHoro yyactka TpybonpoBoga mexay ruapasnuye-
CKUM COMPOTMBIEHMEM N MecToM ycTaHosku [MM1-1, usmepsietcs B ed. Dy.
CoobuieHne
MM-1 ycr.: HomuHan
H = 10Dy; h =2 5Dy
COOTBETCTBYET HOMUHanbHON ycTaHoBke [11-1 0THOCMTENBHO MMAPaBANYECKOro
COMPOTUBIEHNS, NPU KOTOPOW AaHHOE COMPOTUBMEHWE He OKa3blBaeT BIUSHMSA
Ha METPONorM4yeckne xapakTepucTmki npubopa (CM. npunoxexHve 8).
C nomotyeto kHonok "Mpocmotp 1" unm "Mpocmotp " nponssoantcs
BbIOOP rMApaBnMYECKNX CONPOTUBMNEHWI: «MPOUHUKY, «KOJI@HO» - N pacnonoxe-

Hue MM-1 OTHOCUTENBHO HUX.
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YBenuyeHue Ha eAUHULYY YUNCIIeHHOTo 3Ha4YeHUs Benu4uH H unu h
OCyLeCcTBNAETCA KHonkoMn "ApxuB".

[ns 3anvcu B namaTtb Nnpubopa BeIGpaHHOro Tuna ruapaBnnyeckoro co-
NPOTMBNEHUS U ONWHbI NPSIMONMHENHOrO y4acTka HeobXoaAMMO HaxaTb KHOMKY

"BBopa" (kypcop noracHeT), ANl OTMEHbI U3BMEHEHWI - KHOMKY "M".

10.4.14. Nepexop k cneayoLeMy napameTpy - paccmosiHue L Mexady
ynbmpa3seykoebiMu ussniydamensimu YWU1(+V) u YWN2(-V) (npunoxeHus
9,10,11,12) - ocyLIecTBAAETCA ¢ NoMoLbo kHonku "Mpocmotp U Ha aucnnee
nosiBUTCS coobLueHue:

Pac. mex. a., Mm
[umcneHHoe 3HauYeHne BennYMHbI L]
KaHan [Homep kaHana]

OTa BenuuMHa BbluMCISETCA pacxoaomepom B 3aBUCUMOCTU OT BHYT-
peHHero gnameTpa, TMna yCTtaHOBKU, TOJILLMHbI CTEHKK, MaTtepunana pr60np0-
BOAa, a TaKkkKe Tuna KOHTpOJ'IVIpyeMOVI Xungkoctn. PaccmosiHue L usmepsiemcs

Mex0dy ckocaMu Ha Kpblwkax 0am4ukos (npunoxenus 9, 10, 11, 12).

11. MOHTAX PACXOOMEPA

11.1. Tpwn ycTaHOBKE M MOHTaxe Pacxo4oMepoB AOIMKHbI CTPOro Co-
6niogatbca npaBmna TeXHWKN 6e3onacHoCTU, 3NoXeHHbIe B pasaene 7 "Ykasa-
HMs Mep 6e3onacHOCTU" N B HOPMaTUMBHO-TEXHUYECKNX JOKYMEHTax, AeNCTBYLo-
LWMX Ha npeanpuaTun-noTpebutene.

[ns ynpoueHns paboT npu ycTaHOBKe yNbTPa3BYKOBLIX M3nydaTenen
Ha TpybonpoBoA 1 ycTaHOBKe Hynsi pacxogomepa (pasgensl 13 n 14) 63-5 pon-
XEH HaxoAuTbCH B HenocpeAcTBeHHoWn 6nunsoctu k MIM1-1, nosToMy OKOHYaTenb-
HYIO YCTaHOBKY M nogkntoyeHne B3-5 pekomeHayeTcs nponsBoanTb Nocne Bbl-

NONMHEHNS 3TUX onepauun.
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11.2. MoHTax ycTaHOBO4YHbIX Npocdunen Ha TpyGonposoa.

Mpu npoBeaeHUM cBapo4HbIX paboT Ha Tpyb6onpoBoae Heo6xo-
AVUMO CHATb ynbTpa3BykoBble usny4darenu YU1(+V) n YU2(-V) ¢ tpybonpo-
BoAa.

11.2.1. MoHTax yCTaHOBOYHbIX Npodunen Ha ropu3oHTanbHOM yyacTke
TpybonpoBoaa.

11.2.1.1. YctaHoBka [MN-1 no BapuaHTy «Z» (npunoxenus 9, 10, 11).

YcTaHoBUTb [Ba YCTAHOBOYHbIX NMPOUNs B NAOCKOCTU, PaCrONOXeH-
Holi nog yrnom (0 — 45)° K ropu3oHTanbHOW NIOCKOCTU BAOMb NMPOTUBOMOSIOXHbIX
06pasyloLmnx N3MepuTENBLHOro ydacTka TpybonpoBoda Ha HapyXHOW NMOBEPXHO-
CTU. NS 9TOro ¢ NOMOLLbIO PYNETKM U3MEPUTL ANWHY BHELLHEN OKPYXXHOCTU TPY-
6onpoeoga. Ha TpybonpoBoae HaHeECTV ABE PWUCKU, PacCTOSHUE MEXOY KOTOo-
pPbIMX JOIMKHO ObiTb PABHO MONOBUHE ANMHbI BHELLHEW OKPYXHOCTU Tpybonpo-
BOAA C TOYHOCTb * 1 MM. Yepes 3Tu puCKn NPOBECTU ABE NPsMbIE NUHUK pas-
METKU, KOTOPble AOMKHbI ObITb NapannensHbl ocu TpyGonpoBoaa U HaxoaUTbCA
C Hel B ogHOM nnockocTu. [lanee B 3aBMCMMOCTM OT AmameTpa Tpybonposoaa
(npynoxenunsa 9, 10, 11) BbibpaTb BapuaHT yctaHoBku [1M1-1. 3atem B MecTax
npegnonaraemMon YCTaHOBKM Mpodunen MoBepxHOCTb Tpybonposoga TLua-
TENbHO 3a4YNCTUTb HAMUITBHMKOM WINN HaXXAa4yHoM Bymarom OT rpsasu, pXxaBymHbl,
Kpacku (Oo nosBreHns metannuyeckoro dbnecka). 3auncrtka Tpybonposoga npo-
M3BOAMTCA MO BCeN ANvHe YCTaHOBOYHbIX Npochunern n Ha + 20 MM BBEPX Y BHU3
OT NIUHUKN pasmMeTKN. 3a4YNLLEHHYIO MOBEPXHOCTb MPOTEPETh BNa)XHOW TPSAMKON
(Ans yaaneHuns octaTKoB NbNn U T. A.). 3aTeM yCTaHOBOYHbIE NPOUNN yCTaHo-
BUTb Ha NPOTUBOMONOXHbLIX CTOPOHAxX TpybGonpoBoaa, Npy 3TOM PUCKM B TOpLax
npocpunen A0MmKHblI CoBNagaTh C NMMHUAMMU Pa3METKM C TOYHOCTbIO £1 MM, 4TO
rapaHTupyet yctaHoBky [1IM-1 napannenbHo ocu TpybonpoBoaa Ha NpOTUBOMO-
TNOXHbIX 06pasyoLLmnx

Ha ycTtaHoBOYHbIE Npocbunn No KpasiM HaKMHYTb LIENOYKN U HaTSHYTb
MX C MOMOLLIbIO HATArMBAKLWUX BUHTOB, NMPWKUMAas Npy 3TOM YCTaHOBOYHbIE NPO-
unu kK Tpybonposoay (pekoMeHAyeTcs MPOU3BOAMTE HaTSXKEHME Lienoyek 2 - 3

pasa).
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Mpu MoOHTaxe pacxogoMepa Ha cTanbHoM TpybonpoBoge AnaMeTpom
6onee 300 MM AnNst yBENUMYEHNs HAAEXHOCTU pUKCaLMN YCTaHOBOYHBIX NPpOogu-
nen Mr-1 pekomeHayeTcs NpuBapyBaTh K TPybonpoBoay 3axumbl (MPUNoXeHue
9, 10, 11).

11.2.1.2. YctaHoBka MM-1 no BapuaHTy «V» (NpunoxeHune 12).

YCcTaHOBUTbL OAMH YCTAHOBOYHbLIA MPOMUIb B MIOCKOCTUN, PACMOSOXeEH-
Hom nog yrrom (0 — 45)° kK ropu3oHTanbLHOWM MIIOCKOCTU BAONb 06pasytoLen ns-
MEepUTENbHOIO y4YacTka TpybonpoBoda Ha HapyXHOW noBepxHocTu. B mectax
npegnonaraemoin yCTaHOBKM Npoduns NoBEPXHOCTb Tpybonposoaa TwaTensHo
3a4YNCTUTb HANUIBHUKOM UMW HaXXAa4YHOM GymMaron oT rpsiaun, pXKaB4uMHbl, Kpacku
(Do nosiBneHns metannuuyeckoro Griecka). 3a4MLLEHHYIO NMOBEPXHOCTb MpoTe-
peTb BMaXHOWN TPSNKOW (ANst yaaneHns ocTaTkoB Nbifn U T. A4.). YCTaHOBUTb Npo-
unb Ha 3a4nLLIEHHYIO MOBEPXHOCTL TpybonpoBoaa (NpunoxeHune 12). Ha ycra-
HOBOYHbIV MPOUMb MO KPasM HaKUHYTb LEMNOYKM U HaTAHYTb UX C MOMOLLIbIO
HaTArMBaKLLMX BUHTOB, NMPUXMMas Npu 3TOM YCTaHOBOYHbIE NPOdunun K Tpybo-
npoBoay (peKoMeHAYyeTCs NPOM3BOAUTL HAaTSXKeHUe Lenovek 2 - 3 pasa).

11.3. MoHTax ynbTpasBykoBbiX nanyyatenen YWN1(+V) n YN2(-V) Ha
Tpybonposoa

11.3.1. Ha oavH 13 ycTaHOBOYHbLIX Mpoduren HaHECTM OBE PUCKM yCTa-
HOBKM m3ny4aTenen, pacctosgHne Mexagy pvcKkamun SOSMKHO PaBHSATHCSA BblYMC-
NeHHOMY pacxogoMepoMm "paccmosiHuto L mexdy damyukamu” (n. 10.4.14). Onga
OBYXCTOPOHHEN Z-yCTaHOBKU AaTYMKOB HEOOXOAMMO OAHY U3 PUCOK YCTAHOBKM
[aT4YMKOB NepeHecTN Ha NMPOTUBOMONOXHBIA YCTAHOBOYHbLIN NPoduib, 06epHyB
TpybonpoBOA NEHTOW UMK PYrNeTKON U COBMECTUB KOHLbI NeHThl. TpyGonposos
6onbloro anameTpa HeobxoaumMo obopaymBaTh LUMPOKOW FIEHTOM, YTO MOBbI-
LIaeT TOYHOCTb NepeHoca PUCKU.

11.3.2. Bkniountb pacxogomMmep, BOMTM B MEHIO MOfb3oBaTens u ne-
PEeNTN K NYHKTY MeHio "AMnaumydal” ¢ nomolso kHonku "Mpocmotp U, Ha
aucnnee nosBuTcs coobLueHmne:

Amnnutygal, mB
[uncneHHoe 3Ha4veHne, 0 — 4000]
KaHan [Homep kaHana]
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3aTeM HeoOXOAUMO YCTaHOBUTL YrbTPa3BYKOBbIE U3NydYaTenu Ha Tpy-
6onpoeoa.

11.3.3. Ha pabouyto noBepxHOCTb manyyatenst YU 1(+V) HaHecTu crnon
cmaskm TonwmHon (0,5+1,5) MM 1 BCTaBUTb €ro B YCTAHOBOYHbLIN NPOdUnb
(cTpenka Ha nanyyaTerne AormkHa coBnagaTh C HaNpaBieHMeM ABWKEHUSt NOToKa
Xngkoctun, n nanyyartens YM1(+V) gomkeH GbiThb Bbile MO TEYEHUIO, YeM U3NY-
yatenb YN2(-V)), nNOTHO npwxaTb PyKOW K MPeABapUTENbHO 3a4MLLEHHON Mno-
BEpXHOCTU TpybonpoBoda u HEMHOro NoABWraTe Brieped-Hasagd, YTobbl pasga-
BMTb CIOW CMa3ku. 3aTtem manyvaTenb NpwxaTb K MOBEPXHOCTHN TpyGonposoaa
NMPWXMMHBIM YCTPOWCTBOM (CM. pUC. 2) TaK, YTOObl BEPXHUIA CKOC KPbILLKW Obin

HanpoTWB pUCKU Ha TpyGe.

YU

[l
I

ol N
f
I
-l
MpwxumMHoe
YCTPOWCTBO
Tpy6onposop,
puc. 2

11.3.4. Ha pabo4yto NOBEPXHOCTb BTOPOro YrbTPa3ByKOBOrO M3nyya-
Tena YWN2(-V) HaHecTu cnon cmasku TonwmHown (0,5+1,5) MM 1 BCTaBuTb n3ny-
YaTenb B APYro (AN ABYXCTOPOHHEN Z-yCTaHOBKW) YCTaHOBOYHbIN NPodunb Ha
pacctosHue L oT YU1(+V) Huxe no TedeHuto xuakoctu (npunoxenus 9 - 11). B
crnyyae OfHOCTOPOHHeN V-yCTaHOBKM BTOPOW M3Nny4vaTenb yCcTaHaBnuBaeTCs B

TOT Xe Npodwurb, YTO U NepBbiv (NpunoxerHue 12). PacctosHue L namepsetcs
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Mexay BEPXHUMU CKOCaMM Kpbillek gaTymkoB. CTpenka Ha uanydartene gorbkHa
coBnagaTb C HanpaBfeHNEM OBUKEHNSA NOTOKA XKUOKOCTM.

MnoTHO NpmxaTb PYKON M3ny4yaTterb K MOBEPXHOCTM Tpybonposoaa, Npu
3TOM 3HaveHne amnnuTyabl1 AomkHo 6biTb oT 50 Ao 4000 mB.

Ecnu aTo ycnoBue He BbINOMHSAETCH, TO HEOOXOANMO NEPENTU K creay-
IoLemMy napameTpy - YPO8eHb yribmpaseyKo8o20 cuzHarsa.

11.3.5. MNepexoa k cnegyowemy napameTpy, ypo8eHb yiibmpa3eyKo-
8020 cu2HaJsa, OCyLLEeCTBNAETCS C NOMOLLbI0 KHOMKK "MpocmoTp U" Ha gucnnee
nosiBUTCS coobLLeHME:

YpoBeHb Y3 curHana
[Hn3knin, BICOKUA]
KaHan [Homep kaHana]

[ns nsmeHeHNs 3HaYeHMs YPOBHS yrNbTpa3BYKOBOro CUrHana crnegyer
HaXkaTb KHOMKy "BBoA", mocne 4Yero B NEBOM HWXKHEM yriy Aucnnes 3amuraer
kypcop. C nomoLwsto kHorok "Mpocmotp " unu "MpocmoTp " BeIGUpaeTcs apy-
roe 3Ha4yeHve ypoBHs curHana.

dukcaums BbIOPAHHOrO 3HAYEHUS MPOWM3BOAUTCS HaKaTUEM KHOMKU
"BBoa", oTMeHa BBeeHHOro - kHonkon "M".

Ecnu 3HaveHne amnnutyabl 1 6onbwe 4000 MB, To 3Ha4YeHWe ypoBHS
curHana HeobxoaMMo YCTaHOBUTb B COCTOSIHUE "HU3KMIA".

Ecnu 3HaveHne amnnntyabl 1 MeHbLue 50 mB, TO 3Ha4YeHne ypoBHS Cur-
Hana HeobXoAMMO YyCTaHOBUTb B COCTOSIHME "BbICOKMIA".

11.3.6. BepHyTbca ¢ nomolwbio kHonky "Mpocmotp " k npeasiaywiemy
napameTpy "Amnnutygal”. AMnnutygal gomkHa HaxoauTbesa B npegenax ot 50
MB o 4200 mB. Ecnn 3TO COOTHOLLEHWE He BbINONHSeTCs, Heo6xoaMMo cme-
HWUTb cMas3Ky (NpY NCMob30BaHUN ANOKCUAHOWM cMonbl 6e3 oTBepauTens adpdek-
TMBHOCTb YNbTPa3BYKOBOIo curHana B 2 - 3 pa3a 6onbLue, YeM Npu UCnornb30Ba-
HUWM NUTONA), U CMEHUTb BapuaHT YCTaHOBKMN n3ny4vaTtenen (npu gByXCTOPOH-

Hem Z-BapuaHTe curHan B 3-4 pasa 6onblle, YeM Mpu OOHOCTOPOHHEM V-

33



BapuaHTe), unu cOBUHYTb U3nyyatenn Ha pacctosHue + (10 + 100) mm, coxpa-
HWB pacCTosiHME MexXay HMU, N BoOUTbCA 3HaveHust amnnuTygbl1 ot 50 mB go
4000 mB Ha HoBOM MecTe.

11.3.7. Ecnu He ygaeTcs nony4ntb amnnmTyay curHana 6onblue 50 mB,
TO BO3MOXHO, YTO:

a) B TpybonpoBoae HET XNOKoCTy;

0) HenpaBuUNbHO YCTAHOBMEHb! yNbTpa3BykoBbie nsnyyarenn YN1(+V)
1 YU2(-V) (CTpenku Ha HUX AOMKHbI ObITb HAaNpaBneHbl B 04HY CTOPOHY M COBMa-
JaTb C HanpasfeHMeM OBWXKEHUS MOToKa XWOKOCTU; uanyyatens "+V" gormkeH
HaxXoaUTbCA BbILIE MO TEYEHUIO MOTOKA XMOKOCTU, YeM mnanyyartens "-V");

B) NIOXO 3aunLLleHa NoBepXHOCTb TpybonpoBoaa;

r) KONNYEeCTBO ra3oBbIX BKIIOYEHWUI 1 TBEPAbIX YaCcTuUL, B KOHTpOnupye-
Mol cpefe npesbiwaet 1%. PekomeHaoyeTcsa HaWTu gpyroe MecTo Ans ycra-
HOBKM pacxoAomepa, XenaTernbHO nepes rmapaBnmyecknuM ConpoTUBNEHNEM;

A) Ha BHYTpeHHel cTeHke Tpybonposoaa obpa3oBanucb HapocTbl. Pe-
KOMeHAyeTCs HaWTU y4acToK TpybonpoBoda C MUHMMarbHLIM CPOKOM 3KCMya-
Taumv unu caenatb BCTaBKy B Tpy6onNpoBoa HOBOTO y4acTka;

e) matepwan TpybonpoBoaa He3BYKONPOBOAEH U3-33 BHYTPEHHUX He-
OQHOPOAHOCTEN, TPELWMH 1 KaBepH. PekomeHayeTcs caenaTb BCTaBky B Tpybo-
NpoBOA, HOBOIO y4acTka 13 3BYKONPOBOASALLEro MaTepuana.

Mepexoa Kk TOYHOW yCTaHOBKE AATYMKOB OCYLLIECTBSETCA TONbKO MOo-

cne nonyyeHus 3HadeHus amnnutyabll ot 50 mB go 4000 mB.

11.3.8. ToyHas ycTaHOBKa usnyvarenewn.
C nomoLubto kHomku "Mpocmotp U HeoBxoaumo nepeiitn k crieayto-
LemMy NyHKTY — amiaumyoda 2 ynbmpa3eykoeoeo cuzHana. Ha gucnnee no-

ABUTCSA cooOLLeHme:

Avnnutyaa 2, mB
[umcneHHoe 3HaueHwne, 0 - 4000]
KaHan [Homep kaHana]
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3aTtem cnegyeT MeAfieHHO caBuraTb YNbTPa3BYKOBOW u3nyvaTenb
YW2(-V) B HanpaBneHun YN 1(+V), LOOUBLLMCL CHUXKEHUSI 3HAYEHNST aMMnnTy bl
2 B 2-5 pas oT HavanbHoro. 3atem YN2(-V) cnegyet MeaneHHo otoaBuratb OT
YWU1(+V), npn 3TOM 3Ha4YeHne aMnnuTyAbl 2 HAYHET YBENUYMBaTLCS, JOCTUTHET
nMepBOro MakcuMyma u cTaHeT yMeHbliaTbes. Heobxoaumo BepHyTb YN2 B no-
NOXeHVe MepBOoro MakcuMmyma W 3adMKcupoBaTb B YCTaHOBOYHOM npodpune.
Mpu paneHenwem pasaBxXeHUn nanyyatenen aMmnnutyaa 2 MOXeT OnAThb yBe-
NMYMBaTbLCA U MOSIBUTCA 3HAYEHUe BTOPOro MakcuMyMa amnnuTygel 2 (CM. puc.
3). MNpaBunbHOe NonoXeHne usnyvatenen — MakCMmMym amnnuTyAbl 2, COOTBET-
CTBYIOLLMI MUHUMarbHOMY PAaCCTOSHUIO MeXAy nanyvyatensmu. lNMonyvyeHHoe no-
NOXeHWe u3nyyaTtene MoXeT oTnmyaTbcs OT pacyeTHoro Ha 1 — 10 mm, a Ha
Tpybonposogax 6onbLlioro AgnameTtpa — Ha BenuuuHy Ao 50 mm. Heobxognmo
3admkcmpoBaTb uany4dartens YW2(-V) B TOM NONOXeHUN, roe 3HavYeHne amnnu-
TyAbl 2 JOCTUTHET NepBoro, «bnkanwero», MakcMMyma.

Amnnutyaa 2

BToppit Makgumym

TpeTuji Mmakcymym

MepBbIi MakcumyMm

‘ARAVIRG

| 0-5 MM — 30Ha NpaBMIbHOM
€| YCTEHOBKN 131] yyateren

O e«

PacctogHue mMexay
nany4yartenamu

Punc.3

35



Mpu npaBunbHOW ycTaHOBKE U3nyyaTternen 3Ha4eHNA aMnnNutyabi1
M aMnnuTyAbl2 AOMKHBI coBnapatb. Ecnv 3Havenns amnnutyapll n amnnu-
TyAbl2 He coBnagaroT, cnegyeT casurate nanyyvarens YN2(-V) B HanpasnexHun
nanydarensa YN1(+V) go tex nop, noka saHavyeHns amnnutyabl 1 u amnnutyabl 2
He coBnagyT. YncrneHHble 3Ha4YeHsa amnnuTyabl1 u amMnnnTyapl2 AOMKHbBI HAXo-
anTbesa B gnanasoHe ot 50 go 4000 mB.

3atem cnepyet 3admkcmpoBatb YN2(-V) B ycTtaHOBOYHOM npodpune ¢
NMOMOLLbI0 MPUXMMHOIO YCTPOWCTBA.

11.3.9. [Ina npocmoTpa pesynbTaToB U3MepeHuss HeobxoauMmo Bep-
HyTbCA B pexum "N3amepenns”, aBa pasa HaxaB Ha kHonky "MeHw". Ha atom

YCTaHOBKa 4aT4YMKOB 3aKOH4YEeHa.

12. YCTAHOBKA HYIA PACXOOOMEPA

12.1. Mpu ycTaHOBKe yrbTpa3BYKOBbIX M3nyyaTenein Ha TpyGonposog
BCMNEACTBME HEPOBHOCTEN BHELLHEN NOBEPXHOCTMU 1 OTIIOXKEHWIN HA BHYTPEHHEN

NOBEPXHOCTU BO3MOXHO MapanfenibHoe CMELLEHNE PaCXO4HOM XapaKTeEPUCTMKN

npubopa, KoTopoe MOXeT AoCTUraTh BenuunHbl T 0,1 m/c. KomneHcauus aToil
NMOrpeLIHOCTUN OCYLLECTBIISIETCH YCTAHOBKOW HYINS pacxogomMepa.

[ns nepexopa n3 pexunma "NamepeHunsa” B pexum "YcrtaHoBka «0»" Tpe-
OyeTcsa oauH pa3 HaxaTb KHOMKy "M", koTopas pacnonoXeHa nog KpbILWKOW npu-
bopa (npunoxeHune 5), Ha gucnnee NOSABUTCA NpearoXeHne:

MeHto nonb3oBaTtens

Hanee nouck pexuma "YcrtaHoBka «0»" ocyllecTBnsieTcs ¢ NOMOLLbHO
kHonok "Mpocmotp " unm "Mpocmotp Y. Ha ancnnee aomxHo nosiBUTLCS co06-
LeHue:

YcTtaHoBka «0»

Bxop B pexum "YctaHoBka «0»" oCyLLEeCTBMNSETCA C MOMOLLbIO KHOMKM

"Beoa" Ha gucnnee nosiBnsieTcs coobleHne:

KaHan [Homep kaHana]
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[ns cmeHbl kaHana Heobxooumo HaxaTb kHonky "Beoa". Ha gucnnee
NosiIBUTCS MuratroLmi kypcop. ameHeHne Homepa kaHana npov3BOAUTCS KHOM-
kown "lNpocmoTp", noaTBepXAEeHNE U3MeHEeHUn — KHonkon "Beog", oTkas oT name-
HeHWI — kHornkon "M". I3ameHeHne HkeykasaHHbIX NapaMeTpoB OyaeT AencTeu-
TenbHO TONMbKO ANns BbIOpaHHOro kaHana. [inA KoppeKkTHOW paboThbl pacxogo-
Mepa Heo6xoAMMO NPOBECTN YCTAaHOBKY HyJIsi B KaXXAOM KaHarne.

12.1.1. Nepexopd k cnepyroLLemMy MyHKTY — MPOCMOTPY U3MEPEHHON pac-
XOAOMEpPOM CKOPOCTW MOTOKa OCYLLECTBASETCA HaxaTuem kHonku “"TpocmoTp

U". Ha gucnnee nosiBuTCs coobLueHuE:

Vo, m/c
[4uncneHHoe 3HaveHue]
KaHan [Homep kaHana]

rae Vo — uaMepeHHoOe pacxofoMepPOM 3Ha4YeHVe CKOPOCTU NOTOKa XXUOKOCTH.
YctaHoBKy «0» pacxogomMmepa MOXHO NpPoOBecTU ABYMSA cnoco6amu

12.2. MepBbI cnocob (MMeeTcs BO3MOXHOCTb OCTaHOBUTb MOTOK
XUAOKOCTH).

12.2.1. OcTaHOBUTb NOTOK XNOKOCTW.

12.2.2. Mpwu 3anonHEeHHOM XUAKOCTbIO TpybonpoBoae 3anucatb 3Haye-
Hye Vo (MoxeT ObITb OTpULATENbHbIM);

nponuctatb cogepxummoe pexuma "YCTAHOBKA «0»" ¢ nOMOLLbO KHO-
nok "Mpocmotp N unmn "Mpocmotp U" Ao nosenexns Ha avcnnee coobLeHNs:

Vcwm, m/c
[uncneHHoe 3HaveHue]
KaHan [Homep kaHana]

12.2.3. BeecTtu 3Ha4yeHne
Vem = - Vo

[ns aToro Heob6xoaAMMO BOCMNONb30BaTbCA KHOMKow "BBoa”, nocne yero

cTapLuuii pa3psag BbIAENUTCSA KypCOPOM. YBENNYEHNE Ha eAVNHULY 3HaYeHUst pas-
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psiaa, BblAENEeHHOro Kypcopom, ocyllecTBhsieTcs KHonkon "Apxus", nepemelle-
HWe Kypcopa - C MOMOLLbIo kHorok "Mpocemotp 1" unm "Mpocmotp V. HaBpaHHoe

3Ha4YeHne 3anncbiBaeTcqa B NaMATb npw6opa C NMoMoLLbH KHOMKKM "BBog".

12.3. Btopo# cnocob (HeT BO3MOXHOCTW OCTaHOBUTbL NMOTOK Xua-
KOCTH).

12.3.1. 3anucaTtb YNCNEHHOE 3Ha4YeHME CKOPOCTH NOTOKa XMUaKocTu Vo,
M/c (MOXeT ObITb OTpULATENBHBIM);

12.3.2. MponwncTtaTb pexum "YcTaHoska «0»" ¢ momoLsto kHomok "lMpo-
CcMOTp " um "MpocmoTp U" o nosiBneHus Ha gucnnee coobLLeHus:

Amnnutygal, mB
[UucneHHoe 3HaueHue]
KaHan [Homep kaHana]

NOMEHSITb MecTamu yrnbTpassykoBble nanydatenu YU1(+V) n YU2(-V) (TouHocTb

ycTtaHoekun T 1 mm). Mpu atom cTpenku Ha YU1(+V) u YU2(-V) gomkHbl BbiTh
HanpaBsneHbl B CTOPOHY, NMPOTMBOMOMIOXHYIO HaMpPaBfeHWI0 ABMKEHWUS NOTOKa
Xugkoctn. HoBoe 3HaveHve amnnnTyabi1 He JOMKHO OTnnyaTees bonee Yem Ha
5—10 % ot cTaporo 3Ha4yeHus. B npoTMBHOM Cryvae HaHeCTU Ha JAaTUYUKN HOBBIN
Crow cMasku;

12.3.3. MNMponwncTtaTb pexum "YcTaHoska «0»" ¢ momoLsto kHonok "lMpo-

CMOTp " unm "MpocmoTp U" 0o nosiBneHws Ha aucnnee coobLLeHUs:;

Vo, m/c
[4McneHHoe 3HaveHne]
KaHan [Homep kaHana]
3anucaTtb HOBOE 3HayeHne VO (MOXeT ObiTb OTpuLaTenbHbIM);
12.3.4. MponucTaTtb pexum "YcTtaHoBka «0»" ¢ NoMoLLbo KHOMOK "Mpo-

cmotp M1 unm "Mpocmotp U" go nosiBneHust Ha gucnnee coobLeHus:

Avnnutyga 1, mB
[4ncneHHoe 3HayeHue]
Kanan [Homep kaHana]
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nocTaBuTb ynbTpassykoBble nanyyarenu YU1(+V) n YN2(-V) B nepsoHavansHoe

MnonioxeHne (TOYHOCTb ycTaHoBkM T 1 mm). Mpu 3Tom cTpenkn Ha YU1(+V) u
YN2(-V) ponxHbl ObITb HanpaBrieHbl B OOHY CTOPOHY M coBnagatb C
HanpaBneHMeM ABWXEHUs NMOTOKa XuakocTtu. Hosoe 3HayeHve "Amnnu-
Tygal" He gomkHO oTnnyaTbes 6onee Yyem Ha (5 — 10) % OT cTaporo 3HayeHus.
B npoTuBHOM crnyyae HaHeCTW Ha AaTYMKM HOBBIN CIIOM CMa3Ku.

12.3.5. MponucTtaTb pexum "YctaHoska «0»" ¢ momoLso kKHomnok "lMpo-
CMOTP " um "MpocmoTp U" no nosiBneHus Ha gucnnee coobLeHws:

Vo, m/c
[uncneHHoe 3HauveHue]
KaHan [Homep kaHana]

3admkenpoBaTb HOBOe 3HadeHue Vo, m/c. OHO JOMKHO coBnagaTthb C 3admKeu-
poBaHHbIM 3Ha4YeHneM Vo, m/c, nonyyeHHbIM B 1.12.3.1. CoBnageHune pesynbTta-
TOB O3Ha4aeT, YTO 3a BPeMs BbIMONHeHns n.n.12.3.1. - 12.3.5. ckopocTb NoToKa
He n3MeHunaco. B npotMBHOM criydae NoBTOpPUTb NYHKTLI 12.3.1 + 12.3.5.

12.3.6. MponuctaTtb pexum "YcrtaHoska «0»" ¢ NOMOLLbIO KHOMOK "Mpo-
cmotp " vnn "Mpocmotp U no nosiBnexna Ha aucnnee coobLueHus:

Vcwm, m/c
[uncneHHoe 3HayeHne]
KaHan [Homep kaHanal]

YcTaHoBUTb YMCneHHoe 3HadeHne Ve m/c, paccymTaHHoe no dopmyne:

Vo(1.12.3.1)+ Vo(11.12.3.3)
2

Vem, m/c = -

12.3.7. Anga npoBepky BbIMNONHEHHbLIX OENCTBUI peKoMeHayeTcs C Mno-
MoLLbto kHonku"TpocmoTp T unu "MpocmoTp " goittn fo nyHkTa

V =Vo +Vcwm, m/c
[4uncneHHoe 3HaveHue]
KaHan [Homep kaHana]

Mpu NpaBWbHO BLINMOTHEHHOW YCTaHOBKe Hynsl 3HaveHue V Gyget paBHo (0 +
0,005) m/c.
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Ha atom "YcTaHoBka «0»" pacxogomepa 3akoH4eHa. [ins npocmoTpa
pe3ynbTaToB U3MepeHnin HeobxoanMO BepHYTbCH B pexum "Mismepenus”, Osa

pasa HaxaB KHonky "M".

13. BIOKUPOBKA U3MEPEHWIN MNP HE3AMOJIHEHHOM TPY-
BOMNMPOBOAE

13.1. MNpwu akcnnyaTaummn pacxogomMepa 6bIBalOT cuTyauuu, Koraa Tpy-
6onpoBoA HE MNOMHOCTLIO 3aMOSTHEH XWAKOCTBIO UNK onycTolleH. KoppekmHbie
U3MepeHuUs1i 8 IMOM cCJiy4ae HEe803MOJXHbI, 1 MoKasaHusa npubopa AOMKHbI
6bITe paBHbl 0. [1ns BbINONHEHWS 3TOro TpeboBaHUs pekomeHAyeTcs Z-BapuaHT
YCTaHOBKM uanyvatenen, yron 3 Mexay nnocKOCTbi YCTAHOBKM uanyvatenen u
rOpM30HTanbLHON MIOCKOCTBIO AOMKEH ObITh 6onbLue 20°  (puc. 2)

Ecnu npn aToM nokasaHus pacxogomepa u (unu) amMnnutyaa curHana
He paBHbl 0, TO peKoMeHAYeTCs BbINOMHUTL M. 13.2.

YpoBeHb
3anonHeHus

Puc.2

13.2. MNpwn He3anonHeHHoM TpybonpoBoae BOWTW B pexum "Hesanon-

HEeHHbIN TpybonpoBoa" HaxaTvem kKHomnku "Beoa" v nocrneaylowum BBOAOM na-

pons. Ha gucnnee nosiButcs:

AoT = [uncneHHoe 3HayeHne] MB
A = [yncneHHoe 3HayeHune] mMB
KaHan [Homep kaHana]
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raoe AoT — ypoBEHb OTCEYKM aMNUTYAbl CUrHamna, Npy KOTOPOM MokKasaHus pac-
Xo[omepa npu N3MepeHnn pacxofa paBHbI HYIHO;

A — 3HayeHve aMnNNUTyAbl curHana B MB npu He3anonHeHHOM Tpy6o-
npoBsoge.

BeecTu 3HaveHue AoT, Ha (10— 20) % npeBbiwatoLlee 3HadeHue A. Mpu
3TOM 3HayeHne AmnnuTyabi2 (cm. n. 11.3.8) gormkHo B 2 u 6onee pasa npesbl-
WwaTb BBOAMMOE 3HadeHne AoT. Ecnn nocnegHee ycrnoBue He BbIMOSHAETCS, TO
AoT He06X0AMMO YCTaHOBUTL paBHbIM 5 MB.

13.3. Bbibop kaHana BbINosHseTcs kHonkon "MpocmoTp". [ns KoppekT-
HoV paboTbl pacxogomepa HacTpanBaeTCs TONMbKO TOT KaHarn, AN KOTOpOoro He-
[0CTaToOYHO BbiNosiHeHusa n. 13.1

13.4. Ins Bo3BpaTa B pexum "M3mepeHns" Heobxoaumo [Ba pasa

HaxaTb KHonky "M".

14. HACTPOMKA TOKOBOI'O BbIXOOA

14.1. Ecnn pacxogomep o6opyaoBaH 6510KOM TOKOBOTO BbIXOAa, TO BO3-
MOXHa HacTponka aToro 6noka. [1ns Bxoga B peXvMM HacTPOWMKM TOKOBOIO Bbi-
xofa Heobxoaumo HaxaTb kHorky "M". Ha gucnnee nosBuTca coobuieHne:
"MeHto nonb3oBatensa”
HaxaTuem kHonku "Mpocmotp 1" unm "Mpocmotp U" HeoBxopumo goitv oo
NMyHKTa MEHI0

ToKOBbIN BbIXOA

1 HaxaTb kHornky "Beoa". Ha gucnnee nossutcsa coobuieHne

KaHan 1

[lng cmeHbl KaHana cnepyeT HaxaTb kHonky "Beog", kHonkon "lpocmoTtp" cme-
HUTb HOMEp KaHana v NoaTBepAMTb n3MeHeHue kHonkow "Beoa”. [AnanasoH Bbl-
XOAHOro cUrHana nocTOsIHHOrO Toka HacTpamBaeTcs Ans kaxaoro kaHana. lMe-
pexod K M3MEHEHMKO AManasoHa BbIXOQHOrO CuUrHama rnoCTOSIHHOTO TOKa OCy-

wectenseTcs kHonkon "lMpocmoTp". Ha ancnnee nosisutcs coobLueHune:

[Onana3oH
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[uncneHHoe 3HaveHue] MA
KaHan [Homep kaHana]

Ons n3mMeHeHusi Omanas3oHa BbIXOAHOMO TOKa HEeoOGXOoO4MMO HaXaTb KHOMKY
"Beoa". B neBOM HvXHEM yrny Aucnnes nosBuUTCA MUratoLwmn ksagpaT — npurna-
LIEHMe K M3MeHeHMo 3HadeHusi. HaxaTtne kHonku "Mpocmotp 11" unn "Mpocmotp
U" npuseneT k nepe6opy BO3MOXHBIX YACTIEHHBIX 3HAYEHUI AUANa30HOB BbIXO-
HOro curHana noctosiHHoro Toka: 0...5 MA, 0...20 MA, 4...20 mA. dukcaums Bbi-
OGpaHHOro 3Ha4YeHUs NPOV3BOANTCS HakaTUem KHomku "BBoa”, oTMeHa BBeOeH-
HOro HaxatueM KHonku "M". BbIXogHOWM curHan npsmo nponopuuoHaneH abco-
TIOTHON BENUYMHE U3MEPSIEMOTO pacxoaa.

14.2. Ins Bo3BpaTa B pexum "MamepeHus" Heobxooumo [Ba pasa

HaXkaTb KHONKy "M".

15. HACTPOMKA UMIMYJIbCHOIO BbIXOOA

15.1. Ecnu pacxogomep o6opyaoBaH 610koM UMMYNbLCHOrO Bbixoaa, TO
BO3MOXHa HacTpovika 3aToro 6noka. [ins Bxoaa B peXmm HacTPONKN UMMYNbCHOTO
BbIXOA4a HEOOX0AMMO HaxaTb KHOMKy "M", pacnonoXeHHyK nog KpbILWKOW npu-
6opa. Ha gucnnee nosiButcs Hagnuce:

"MeHto nonb3osaTena”
HaxaTuem kHonku "Mpocmotp M unu "Mpocmotp U" HeoBxopumo poitv oo
NyHKTa MEHI0

I/IMI'IyJ'IbCHbI17I BbIXo

1 HaxaTb kHonky "Beoa". Ha gucnnee nosiButcsa coobLueHne

Kanan 1

[Ons cMmeHbl kaHana HaxmuTe kHonky "Beog", kHonkon “"lMpocmoTtp".
CMeHWUTe HOMep KaHana v noareepaute nameHeHue kHonkon "Beoa". Ons kop-
PEKTHOM paboTbl MMMNYMNbLCHOIO BbiIXoAa HEOOXOAUMO HAacTpouTb GIOK MMMNYIbC-
HOro BbIXOAa ANs Kakaoro kaHana.

Mepexon K U3MEHEHUIO HACTPOEK MMMYMbCHOMO BbiIXOA4A OCYLLECTBIIS-

eTcsa kHonkon "MpocmoTp". Ha ancnnee nosiBUTCst coobLLeHne:
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Bec nmnynbca, m3
[umcneHHoe 3HauveHne 0,01 - 500]
KaHan [Homep kaHana]

15.2. Ecnn Heobxooumo BBECTU HOBOE 3HaYeHWe Beca UMMyrbca, TO
crnegyeT BOCMOMb30BaTbCA KHOMKOW "BBoA", nocrne yero craplimi paspsag 4vc-
NEHHOrO 3HaYeHVs BbIAENMUTCHA KypCcOpOM. YBENWYeHue Ha eauHuLy 3HaveHus
pa3psiaa, BblAENEHHOrO KypCopoM, OCYLLECTBNAETCA kKHonkon "ApxuB", nepeme-
LeHVe kypcopa kHorkol "MpocmoTp N1". HoBoe 3HaueHne 3anuchiBaeTcs B na-
MATb Npubopa ¢ nomoLlbto kKHomnky "Beoa". Ecnn HoBoe 3HaYeHne HEKOPPEKTHO,
TO nocrne coobLeHns

HekoppekTHoe
3HayeHue

Ha aucnnee nosiBUTCS CTapoe YNCNeHHoe 3HadeHne (cM. n. 15.4)

15.3. MNepexoa k cnegytoLlemy napameTpy — 01UmesibHOCMb 86C08020
UMIynbCa — OCYLLECTBAAETCA C NOMOLLLIO KHOMK "Mpocmotp T unmn "MpocmoTp
U". Ha aucnnee nosiensietcs coobieHue:

Onut. nmnyneca, ¢
[umcneHHoe 3HaveHue (0,1 - 10)]
KaHan [Homep kaHanal]

[ns BBOAA@ HOBOrO 3HAYEHWUs! ONUTENLHOCTU MMMynbca Heobxoaumo
HaxaTb KHOMKy "BBoA", nocrne Yero ctapLlumin pa3psij, YACNEeHHOro 3Ha4YeHUs Bbl-
OenuTcsl KypcopoMm. YBenuueHne Ha eanHuLy 3HaueHnst pa3psiaa, BblAeneHHoro
KypCOpOM, OCYLLECTBISAETCS KHOMKON "ApXuB", nepemeLLeHne Kypcopa - KHOMKowm
"Mpocmotp " unm "Mpocmotp U". HoBoe 3HauyeHne 3anucbiBaeTCs B NamsiTh Npu-
0opa ¢ nomoLLbio kHoMkKM "Beoa". Ecnmn HOBOE 3HayYeHe HEKOPPEKTHO, TO nocre
coobLLeHns

HekoppekTHoe
3HayeHue

Ha Aucnree nosiBUTCA CTapoe YMCNEeHHoe 3HaveHune (cMm. n. 15.4).
15.4. lMpu npozpamMmMupoeaHUU YUCJ/IEHHbIX 3Ha4eHull eeca UM-

nynbca u e2o 0sumesibHOCMU GO/KHO 8bINOJIHSIMbCSI COOMHOWEHUE:
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[6ec _umnynvca, m*] 3600
Q max[a® /4]

Ecnn yKa3aHHOe HepaBEeHCTBO He BbINOJTHAETCA, TO Npu nepesarpyske

- O,].[C]

1,1 (dnum. umnynbca, [c] ) <

NN BKIMKOYEHUN an60pa BbIBOAUTCS COODLLEHME:

MapameTpbl
HEeCOBMeCTUMbI

KOTOpOEe yaepXnBaeTcsl B TeyeHue 3 C.
15.5. BosBpart B pexum «/3amepeHunsi» ocyLlecTBNAeTCs ABYKPATHbIM

HakaTnem KHomnkn «My.

16. HACTPOWKA PEJNIEAHOIO BbIXOOA

16.1. Ecnn pacxogomep obopyaoBaH G10KOM penenHoro Bbixoda, To
BO3MOXHa HacTpolika aToro 6roka. [Ins Bxoaa B peXvMm HaCTPOWMKN penenHoro
BbIX0A4a HeobXxoAMMO HaxaTb KHOMKy "M", pacnonoxeHHyo nog KpbILKOW Npu-
6opa. Ha gucnnee nosiBUTCA HaANMCh:

"MeHto nonb3osatens”
Haxatvem kHonku "Tpocmotp " unm "Mpocmotp " HeoBxoaumo moiitu Ao
NyHKTa MEHIO

PenenHbin BbIXxoA
1 HaxaTb kHonky "Beop". Ha gucnnee nosiBuTCcA coobLueHune:

Kanan 1

[na cmeHbl KaHana crnegyeT HaxaTb kHonky "Beoa”, kHonkow "lMpo-
CMOTpP" CMEHUTbL HOMEp KaHana v noaTBepauTb n3MeHeHne kHonkon "Beog". [Ans
KOPPEKTHOM paboThbl penerHoro Bbixoga Heobxoammo HacTpouTb Onok penei-

HOro BbiIXO4a AnAa KaXXgoro KaHana.

16.2. MNepexoa K N3MEHEHUI0 HacTPOEeK PenenHoro Bbixoda OCYLLEeCTB-
nsgeTcsa ¢ nomoLbto kHomnku "TpocmoTp". Ha gucnnee nosiBmuTca coobLieHume:

3amblkaHue npu
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[uncneHHoe 3HaveHne] % ot Qmax
KaHan [Homep kaHana]
T.€ KOHTaKTbl pene 3aMblKatoTCs MPY JOCTKEHUN PAcXO40M 3a4aHHOrO YMCIEH-
HOro 3Ha4eHMs.

Ecnn Heobxooumo BBECTW HOBOE YWUCMEHHOE 3HayeHue, TOo crnegyet
BOCMNONb30BaTbCA KHOMKon "BeBoA”, mocne 4ero ctapwuin paspsag YUCIIEHHOro
3HaYeHUs BbIAENUTCA KYpPCOPOM. YBENUYEHNEe Ha edMHULY 3HayeHus pas3psaa,
BblAENeHHOro KypcopomMm, OCYLLEeCTBNSeTCa KHomkow "ApxmB", a nepemeLlleHne
kypcopa - kHonkoi "Mpocmotp " nnm "Mpocmotp U". BHOBL BBEAEHHOE 3HaYe-
HVe He JOMMKHO ObITb PAaBHO 3HAYEHWIO pa3MbIKaHWS KOHTaKToB. BeibpaHHoe 3Ha-
YeHWe 3anucbiBaeTcsl B namsitb npubopa ¢ nomolubto kHonku "Beog". Ecrnu
HabpaHHOEe 3Ha4YeHWe KOPPEKTHO, TO OHO OCTaeTCcs Ha Aucnnee, B NPOTUBHOM
cryyae Ha gvcnnee nosiBNseTcs U yaepXxuBaeTcsi B TedeHne 3¢ crnepytollee co-
obLeHuve:

HekoppekTHoe
3HayeHue

a 3aTeM NosIBUTCS CTapoe YMClieHHoe 3HadeHue. 3HayeHne pacxoaa, npu KoTo-
POM MPOUCXOAUT 3aMblKaHNE KOHTAKTOB pere, LOMKHO OTNNYaTbCS OT 3HaYeHUs
pacxofa, Npu KOTOPOM MPOUCXOAUT pasMblKaHNE KOHTAKTOB pene.

16.3. Mepexop K cnepylowemMy napameTpy — 3HadeHue pacxoda, rnpu
KOMOPOM KOHMaKkmbl pesie pa3MbIKalomcsi — OCYLLECTBNSAETCA C MOMOLLbHO

kHonku "MpocmoTp 11" nnm "Mpocmotp U". Ha aucnnee nosisutcs cooblueHme:

PasmbikaHve npu
[umcneHHoe 3HauveHne] % ot Qmax
KaHan [Homep kaHanal]

Ecnn Heobxooumo BBECTW HOBOE YMCMEHHOE 3HayeHue pacxoga, npuv
KOTOPOM KOHTaKTbl pene pa3MblKaloTcs, TO cnegyet BOCMOMNb30BaTbCS KHOMKOW
"BBoga", nocne 4yero ctapwunin paspsag YMCNEHHOro 3Ha4YEeHUS BbIOENUTCA KypCco-
poM. YBenuuyeHne Ha eAMHNLY 3HaYeHns pa3psaa, BbiAENEeHHOro KypcopoMm, OCy-

LecTBRseTca kHonkom "ApxuB", a nepemeLleHne Kypcopa - kHornkon "MpocMoTp
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fI" unmn "MpocmoTtp U". HabpaHHoe YMCoBOe 3HauYEeHWe 3annchIBAETCA B NaMsAThb
npubopa ¢ nomoLbo kHonkun "Beoa". Ecnn HabpaHHOEe 3Ha4YeHUe KOPPEKTHO, TO
OHO OCTaeTcs Ha Aucnnee, B NPOTUBHOM Cry4ae Ha gucnnee MosBnseTcsa u
yOEPXKMBAETCS B TeyeHMe 3 ¢ criegytoLee coobLueHune:

HekoppekTHoe
3HayeHue

a 3aTem NosiBUTCS CTapoe YUCNEHHOE 3HaYeHne. 3HavyeHne 3aMblikaHNs KOHTaK-
TOB AOJMKHO OTNMYATLCA OT 3HAYEHUSA NX Pa3MbIKaHNS.
16.4. Bosspat B pexum «M3mepeHns» ocyliecTBnseTca ABYKpaTHbIM

HakaTnem KHomkn «My.

17. HACTPOUKA MHTEP®EMNCA RS485 (RS232)

17.1. Ecnun pacxogomep obopyanoBaH nHTepdenicom RS485 (RS232),
TO BO3MOXHa HACTpoMKa 3aToro 6roka. [ins Bxoga B pPEXUM HACTPOMKU UHTEP-
elica Heobxoammo HaxaTb kHonky "M". Ha gucnnee nosBuTCcs Hagnuce:

"MeHto nonb3oBaTtens”

HaxaTtuem kHonku "TMpocmotp 11" nnm "Mpocmotp " Heobxoanmo moiTu oo
NyHKTa MEHIO

WHTepdenc
[Tvn]

roe [Tvn] - ycTaHOBMEHHbIN B Npubop nHTepdeinc (RS-232 nnn RS-485).
17.2. "RS-485". Haxatme kHomkum "BBoa" npuBedeT K Bxody B
HaCTPOWKN CBSA3M:

Anpec

[4ncneHHoe 3HayveHue]

YCTaHOBMEHHbIE W3rOTOBUTENEM napamMmeTpbl CBA3U pacxoaomepa COooTBeT-
CTBYKOT napameTpaMm, YCTaHOBJIEHHbIM MO yMON4YaHUO B KOMﬂb}OTepHOVI npo-

rpamme "CurHyp 6a3a paHHbIX". [Ins naMeHeHWst 3HayeHusl CEeTEBOro agpeca
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HeobXxoaMMo HaxaTb kHoMky "Beoa". B cTapluem paspsae 3HadeHust agpeca no-
SIBUTCS MUraIOLLUIA NPSMOYToNbHUK. VI3MeHeHne 3HaveHus BbiIbpaHHOro pa3psiaa
OCYLLECTBISIETCA HaxaTueM KHoMkn "ApxuB", nepexop K criegyoLllemy paspsagy
— kHonkou "lMpocmoTp U npeablgyemy — kHonkon "lMpocmMoTp I". dukcaums
BbIOpaHHOro 3Ha4YeHUs MPOU3BOAMTCS HaxaTUeM kHornku "BBoa", oTMeHa BBe-
[IeHHoro - kHonkown "M".

[nsa nepexoda kK cnegyoLlemMy napameTpy HEOOXOAMMO HaXaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBuTcst coobLueHue;

CkopocTb, 6ut/c
[uncneHHoe 3HaveHue]

17.2.1. Ana n3mMeHeHns1 CKOPOCTW CBSI3N HEOOXOAUMO HaxaTb KHOMKY
"Beog". B neBoM HWXHEM yrny gucnnes NosiBUTCS MUratoLLnMii KBagpar — npurna-
LIeHMe K M3MEeHeHIo 3HaueHns. Haxatue kHonku "Mpocmotp 1" unm "MpocmoTp
U" npuseneT k nepebopy BO3MOXHbLIX BAPUAHTOB CKOPOCTU casAau: 1200, 2400,
4800, 9600 6uT/c. PrKcaums BbIBPAHHOrO 3HaAYEHUs1 MPOM3BOAMTCA HaxaTuem
KHomnku "BBopa", oTMeHa BBeAeHHOro - kHonkon "M".

[nsa nepexopa Kk cnefyolemy napameTpy HeobxoAanMO HaxaTtb
kHonky "lMpocmoTp U". Ha gucnnee nosiButcst coobLueHe;

KoHTponbHbIA 6UT
Het

17.2.2. OnA M3MeHeHWs1 KOHTPONbHOro 6uta HeobxoOMMO HaxaTb
KHONKy "BBoa". B neBoM HWKHeM yriy Aucnnes NosABMTCA MUraloLwun kKBagpar —
npurnalieHMe K U3MeHeHnio 3HaueHus. Haxatue kHonku "Tpocmotp I mnm
"Mpocmotp " npueenet k nepebopy BO3MOXHbLIX BApPUAHTOB KOHTPOILHOIO
buTa: HeT, yeT., Heyer.

®ukcaums BbIOPAHHOrO 3HaYeHWs MPOM3BOAMTCS HaXaTMeM KHOMKU
"BBoa", oTMeHa BBeAEHHOro - kHonkon "M".

Bosepat B pexum «/3amepeHns» ocyLLecTBnAeTCs ABYKPATHbIM Haxa-

Tem KHomku «M».
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17.3. "RS-232". Y atoro nHtepdenca Hactpoek HeT. [loCTyneH TonbKo

pexnm NpPoBepKU, ANA BXxoda B KOTOPLIA HeOGX0oAMMO HaxaTb KHoMKy "Beog”.
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Ha aucnnee nosisutcs coobLueHue:
Tect
paspbiB
Mpu 3ambikaHUM KOHTAKTOB 2 1 3 KNEMMHOM Konodkn "RS" n ucnpaBHom nHTep-
dhelice coobLyeHne "pa3pbIiB" OMKHO CMEeHUTBLCA cooblyeHnem "ycnex". Beixoa
N3 pexxnmMa NpoBEPKM OCYLLLECTBNAETCA HaXaTnem KHornku "M".
17.4. BosBpat B pexuMm «/3aMepeHnsi» oCyLLeCTBRSeTCs OBYKPATHbIM

Ha)kaTUeM KHOMkn «M».

18. MIPOCMOTP PE3Y/IbTATOB U3MEPEHUW

18.1. Pacxogomepbl 06CnyXmnBatoTCA onepaTopoM, 3HakoMbiM ¢ pabo-
TON pPagMO3NEeKTPOHHOW annapaTypbl, U3YUYMBLUMM HacTosLLee PYKOBOACTBO MO
3Kcnnyartauum pacxogoMepa v NpoLLeaLwLnm MHCTPYKTaX No TexHuke 6esonacHo-
cTu Npu paboTe C aNeKkTpoTeXHUYECKMM 0b60opyaoBaHMEM.

18.2. Nocne nogknio4YeHns pacxogomepa K nuTaroLllen ceTu BbINOMHS-
eTCcsl MporpamMmma camoAMarHoCTUPOBaHWSA U, MO ee OKOHYaHUW, aBTOMaTUYEeCKU
yCTaHaBNMBaETCS PEXNM OTOOpaKEHNS TEKYLLNX 3HAYEHWUIN 3MepPSeMbIX BENu-
4YnH (panee — pexum "Vismepenuns").

B aTom pexnme Ha nepByto CTPOKY AMCNNes BbIBOAMTCA HauMeHoBa-
HVE N pa3MePHOCTb M3MEPSEMON BENUYMHbI, HA BTOPYIO CTPOKY BbIBOAWUTCS
YNCIIEHHOE 3HAaYeHVEe N3MEePSIEMON BENUYUHBI B MEPBOM KaHamne u MHOEKC am-
NNUTYAbl, HA TPETbK CTPOKY - YACTIEHHOE 3HAYEeHNE N3MepPSeMON BENNYUHBI U
WHAEKC aMNnuTyabl BO BTOPOM KaHarne.

Mepexon OoT ogHOM 0TOGpakaeMor BENMUYNHBI K APYron OCYLLECTBS-

eTcs kHonkamu "Mpocmotp 1" unm "Mpocmotp Y.
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Ta6nuua 2-1

BenunuuHel, oTobpaxaemble B pexume "MameperHns” ons ogHOHanpaBieHHOro

n3MepeHna napameTpoB NOTOKa

Bua cooblieHnst Ha gucnnee Bug namepsiemon BenuumHbl
O6bem, m3 CyMMapHoe 3Ha4yeHne obbema Xuako-
U1 [umcneHHoe 3HaveHune] O | ctu, npoTekiei B NpsamMom Hanpasne-
WHAEKC | HUM (HanpaBrieHne MoToKa XWAKOCTM
U2 [uncneHHoe 3HaveHune] Ll | coBnapaeT c HanpaBneHnem cTpenku
MHOeKC | Ha mnanyyatensx) (8 AecaTuU4HbIX pas-
psaoB).
Ul — ona nepsoro kaHana
U2 — ona BTOpOro KkaHana
Bpems paboTbl, 4. MWH. Bpems cymmmpoBaHusa obbema B 4a-
[uncneHHoe 3HayeHwe] cax u MUHyTax (8 4ecATUYHbIX pasps-
£0B)
Pacxog, ky6. m/y 3HayeHve 06beMHOro pacxoaa
Q1 [uMcneHHoe 3Ha4veHue] O Q1 — onsa nepBoro kaHana
NHAEKC
Q2 [uncneHHoe 3Ha4veHve] Q2 — gna BTOpPOro KaHana
WHAEKC
CkopocTb, m/c CKopocTb noToka
V1 [uncneHHoe 3HayeHue] O V1 — onsa nepBoro kaHana
VHAEKC
V2 [uncneHHoe 3HaveHve] V2 — ona BTOpOro kaHana
MNHAEKC
HaTa n Bpemsa Tekywue gata u Bpems B oopmare:
[uncno. mecsl. rog — Yachl : MUHYTbI]
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Tabnuua 2-2
BenuuunHbl, oTobpaxaemble B pexume "NamepeHns” ana aoByHanpaBrieHHOro

n3mMepeHna napameTpoB NOTOKa

Bua cooblieHnst Ha gucnnee Bug namepsiemon BeNUYMHBbI

06bem, 2 m3 CymMMapHoe 3HayeHue obbema Xua-
TU1 [umMcrieHHoe sHavenme] [ | KOCTW, npoTekwen B npsiMom 1 obpat-
MHOekc | HOM HampaBneHusx (8 mecAaATNYHbIX
SU2 [uncneHoe sHavenne] L1 | Pa3panos)
nhpekc | U1 — Ans nepsoro kaHana
2U2 — ona BToporo kaHana

O6bem 1, M3 CymmapHoe 3HayeHne obbema Xua-
1U1 [uncnenHoe 3HaueHne] [ | kocTu, npoTekieit B npsmMom Hanpas-
WHAEKC | NeHun (HanpaBrneHne noToka XWUAKO-
1U2 [uncnenHoe sHaveHne] L[l | ctu coenagaetr ¢ HanpaeneHvem
WHAEKC | CTpenkv Ha nanyyartensx) (8 gecatny-
HbIX pa3psi4oB)
1U1 — ansa nepsBoro kaHana
1U2 — ansa BTOpOro KaHana
O6bem 2, M3 CymmapHoe 3HayeHue obbema xua-
2U1 [uncnenHoe sHavenne] [ | koctn, npoTekweit B  o6paTHoM
WHAEKC | HanpaefneHun (HampaBneHve foToka
2U2 [uncneHHoe 3Hauenne] [ | xumkocT npoTMBOMONOXHO Hanpas-
WHAEKC | NEeHMo CTpenkn Ha uanyyatensx) (8
[0 | AecATUYHbIX pa3pagos)
2U1 — onsa nepeoro kaHana
2U2 — onga BTOpPOro kaHana

Bpems paboTbl, 4. MUH. Bpemsa cymmmnpoBaHusi obbema B Ya-
[uncneHHoe 3HayeHue] cax n MuHyTax (8 AecATMYHbIX pa3ps-
AOB)
Pacxopg, ky6. M/ 3HadeHune ob6beMHoOro pacxoga
Q1 [uncneHHoe 3HaYeHne] I | Q1 - gns nepeoro kaHana
WHOEKC
Q2 [uncneHHoe 3Ha4veHue] L | Q2 - ans BTOporo kaHana
WHAEKC
CkopocTb, m/c CkopocCTb noToka
V1 [uncneHHoe 3HayeHune] O | vi-gns nepBoro KaHana
WHOEKC
V2 [uncneHHoe 3Ha4veHune] O | v2 - gns BToporo kaHana
WHOEKC
[Hata v Bpems Tekywme pgata n Bpemsa B oopmarTe:

[uncro. Mecsl. rog — Yachl : MUHYTbI]
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18.3. lNpu oToOpakeHMn 3HaAYEHU CymMMapHoro obbema, pacxoda u
CKOPOCTW MOTOKa XWAKOCTU B KPaMHIOW MpaBylo NO3ULMIO BbIBOAATCA MHOEKCHI
aMnnuTyAbl yNbTPa3BYKOBOro CUrHana Ans ABYX KaHanos. VIamepeHusi Bbinon-
HSIIOTCS KOPPEKTHO MpM 3HaYeHusX aToro nHaekca 1...9.

18.4. Ecnn pesynbTaTbl U3MEPEHUA pacxoda MpPeBbllalT 3HaYeHue
YCTaHOBMEHHOIO BEPXHEro npeaena naMepeHuns, To Ha gucnnee BMeCTo 3Haye-
HUI pacxoda M CKOPOCTM NOTOKa NOSBMSieTCA cooOLeHne

Q > Qmax, V > Vmax

Mpu 3TOM CyMMUPOBaHWe 0GbeMa NPOoTEKakoLLEen XKUAKOCTU NpekpaLlaeTcs.

19. TIPOCMOTP APXMBOB

19.1. B namMaATK pacxofomepa XpaHsATCs YeTbipe apxvBa AaHHbIX:
> no4acoBoK apxmB 3a nocnegHune 1925 yacos;
»  NOCYTOYHbIN apxuB 3a nocnegHue 2200 cyTok;
»  apxuB nepepbiBoOB y4eTa Ha 100 nocrneaHnX BKIIOYEHNI 1 BbIKIHO-
YEeHUI;
»  apxuB napameTpoB Ha 20 nocnegHUX M3MeHeHUI nporpammMmmpye-
MbIX MOMb30BaTENEM NapamMmeTpoB pacxogomepa.
19.2. Inga nepexoga un3 pexuma "Mamepenuns" B pexxum "Novacoson ap-
XnB" HeOBXOAMMO BOCMONb30BaTbCs KHoMkon "ApxuB". Ha guncnnee nosisutca
coobueHne:

[Noyacoson apxme

B aTOM apxvBe xpaHATCS 3HaYeHUA CyMMapHOro (MHTerpansHoro) obb-
ema (konuyecTtsa) npolleLuen no Tpydonposoay XUOKOCTH, 3adUKCUPOBaHHbIE
No UCTEYEHUN Kaxaoro 4yaca B TeyeHue nocregHmx 1925 vacos. [nsa Bxoga B
apxvB Hafo BOCMONb30BaTbCA kHOMKoW "BBoa". Mpy ogHOHanpaBrieHHOM M3me-
peHnM napamMeTpoB NOTOKAa Ha AuChee NosBUTCS coobLueHune:

[uncno. mecsau. rog — yachkl : MUHYTHI]
Ul [uncnenHoe 3HaueHue, M3
u2 [uncneHHoe 3HaueHue, M3
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I'Ipm AByHanpaslieHHOM WU3MepeHUN NapaMeTpoB MNOTOKa Ha aucnrnee
nosiBUTCS1 coobLLEeHME:

[4ncno. mecau. roq — yachkl : MUHYThI]
U1 [uMcneHHoe 3HaueHue, M3
>uU2 [uMcneHHoe sHaueHue, M3

Ons gsmkeHns Brny6b apxusa ucnonbayetcsa kHonka "Mpocmotp U, a
ONsS OBMXKEHMSI MO apxuBy B OOpaTHOM HamnpaBneHWWM WCMONb3yeTcsl KHOMKa
"Mpocmortp .

[ns yCKOPEHHOro NepefBuXeHUs No apxuey kHomnku "Mpocmotpfl”,
"Mpocmotp " HeoBxoaumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

Bosspat 13 noboro nyHkta pexvma "lMovacoson apxms" B pexum "A3-
MepeHuMsa" OCYLLECTBNSAETCS C MOMOLLLbIO KHOMKK "ApxumB".

19.3. Ona nepexoga u3 pexuma "NamepeHnsa"” B pexum "NocyToUHbIN
apxuB" Heobxoanmo Bocnonb3oBaTbCs KHonkon "Apxus". Ha gucnnee nossutcs
coobuleHue:

Moyacoson apxme

3aTeM HeobxoanMMo Bocrnonb3oBaThest kHomkamu "Mpocmotp N, "Mpo-

cmotp U", o nosiBnenus Ha aucnnee coobLlenus:
MocyTouHbIN apxuB

B aTOM apxuBe xpaHATCS 3Ha4eHNs1 CyMMapHOro (MHTerpanbHoro) oob-
ema (konuyecTBa) npolleLlei no TpybonpoBoay XUAKOCTH, 3addUKCMPOBaHHbIE
Mo NCTEYEHMM KaXabIX CYTOK B TeueHume nocnegHux 2200 cyTtok. [ina Bxona B
apxvB HaJo BOCMNonb3oBaTbCsA KHomnkow "BeoA". MNpu ogHOHanpaBneHHOM u3me-
peHun napameTpoB NOTOKa Ha AWUChee NosiBUTCSA coobLueHre:

[uncrno. mecau. rog — yachl : MUHYTbI]
Ul [uMcnenHoe sHaveHue, M3
u2 [uMcneHHoe sHadeHue, M3

Mpn oByHanpaBneHHOM W3MEpPEeHUM NapaMeTpoB MOTOKA Ha Aucnnee
nosiBUTCS coobLLieHune:
[4mcno. mecsu. roq — 4achl : MUHYTHI]
2U1 [uncneHHoe 3HaueHne, M3]

2U2 [UncneHHoe 3HaveHne, M)
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[ns aewxenus Brny6b apxmea ucnonbayetca kHonka «Mpocmotp U», a
ONsi OBMXKEHUS MO apxuBy B OOpaTHOM HamnpaBneHWM WCMoNb3yeTcsl KHoMka
«MpocmoTp f».

[ns yCKOPEHHOTo MepenBuKeHns no apxusy kHonku «Mpocmotpf»,
«Mpocmotp U» Heobxoammo yaepxmsaThb HaxaTbiMi Gonee 3 c.

BosBpaTt u3 noboro nyHkTa pexuma "lMovacoson apxms" B pexum "A3-
MepeHua" OCyLLEeCTBSETCH C MOMOLLbIO KHOMKKN "ApxuB".

19.4. [ina nepexona u3 pexuma "NamepeHusn" B pexum "lNepepbiBbl
yyeTa" Heobx04MMO BOCMONb30BaTbLCA KHOMKOW «ApxvB» Ha gucnnee nosasurtcs
coobLLeHne:

[Noyacoson apxme

3aTeM Heo6XoaMMO BOCMOML30BaTLCA KHomnkamu "Mpocmotp T, "Mpo-

cmotp U", no nosienenns Ha avcnnee cooBLUeHNs:
MepepbiBbl y4eTa
B aToM apxuBe xpaHaTcs aatbl u Bpems nocnegHux 100 nepepbiBoB yyeTa.

Ecnn Bocnonb3oBaTbcAa kHonkon "BBoa”, To Ha Aucnnee nosBUTCSA Co-
obLeHue:

OT [uucrno. mecsu. rog.— 4Yac:MUH.]

0O [uncno. mecsl. rog — 4ac:MuH.]

npu 9TOM Ha BEPXHEN CTpoke oTobpaxaeTcsa AaTta u Bpemsa Hayana nepepbisa
yyeTa (MponagaHue NUTaHUs UM BHYTPEHHSI HeMcnpaBHOCTb, OBHapyxmBae-
Mas CpefcTBaMy CaMOAMArHOCTUKM), @ Ha HWDKHEN CTpOKe AaTta v BPpeMS OKOH-
YaHus nepepbiBa ydyeTa.

Ons aewxeHns Brny6b apxvBa ucnonbayeTcs kHorka "Mpocmotp U, a
ANa ABWKEHWs No apxvBy B oOpaTHOM HanpaBfeHUM WCMOMb3yeTcs KHOMKa
"MpocmoTtp M

[ins yCKOPEHHOro NepefBuXeHUs No apxuey kHomnku "TMpocmotpfl”,
"Mpocmotp U", HeoBxoanmo yaepxusaTh HaxaTbIMu Gonee 3 c.

BosBpaT 13 ntoboro nyHkta pexuma "MNepepbiBbl yyeTa" B pexum "A3-

MepeHusa" oCyLLeCcTBNAETCS KHONKon "Apxus".
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19.5. [Ina nepexoga u3 pexunma "Miamepenns" B pexum "ApxvB napa-
MeTpoB" HeobxoaMMo Bocnonb3oBaTbcs kKHonkor "Apxme" Ha gncnnee nosiButcs
coobuleHue:

Moyacosow apxuns

3aTeM HeoBXoaMMO BOCTONb30BaThes kHomkamu «MpocmoTpfly, «Mpo-
cmotp U», o nosiBneHust Ha avcnnee ogHOro U3 ABYX COOBLLEHWIA:

unu  ApxvB NapameTpoB

KaHan 1

unu ApxuB napameTpoB
KaHan 2

B aTnx apxmBax xpaHATcs gaTbl U Bpemsa nocnegHunx 20 nameHeHuin
nporpaMmmMupyeMbIX NapameTpoB pacxodoMepa COOTBETCTBEHHO Ans kaHana 1 n
KaHana 2.

Ecnn Bocnonb3oBatbca kHonkow "Beog", To Ha Aucnnee NosiBUTCSA Co-
obLeHuve:

[uncno. mecau. rog — yac : MuH.]

[umcnenHoe 3HayeHne] Dy

[uncneHHoe 3HaveHne] Qmax

[umcneHHoe 3HaveHne] Vem
Ha BepXHen CTpoke Aucnnesi oTobpaxaeTcs aaTa v BpeMs U3BMeHeHUs nporpam-
MUpYEMbIX MapameTpoB pacxogoMepa, MPOoV3BEAEHHOro Monb3oBaTtenem, Ha
BTOpPOW CTpoke — AnameTp Dy, Ha TpeTben — MakcumanbHbIA pacxod Qmax v Ha
YeTBEepTOM — BENMYMHA KOMMEHcauun capura xapakrepuctukm npubopa (Vem).

[Ons nepenBuXeHUs NO apxvBy WCMonb3yiite kHonku "Mpocmotpfl™,
"Mpocmorp U".

[ns yCKOPEHHOro NnepefBuXeHUs No apxuey kHomnku "TMpocmotpfl™,
"Mpocmotp U" HeoBxoammo yaepxusaTh HaxaTbiMu Gonee 3 c.

Bosspat 13 nioboro nyHkTa pexuma "Apxus napameTpos" B pexum "3-

MepeHusa" ocyLLecTBnsAeTcst KHonkom "Apxms".
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20. MPOrPAMMHOE OBECNEYEHUE U BbIBO[
®OPMALIUUN HA KOMMNBIOTEP

UH-

20.1. NporpammHoe obecneveHue.

20.1.1. B pacxogomepe AKPOH-02 npumeHeHo nporpammHoe obecne-
yenue (MO)AKR2-1(2, 3)-2011. OT HecaHKLMOHNPOBaAHHOW KoppekTupoBku 10O
3aLUMLLEHO YeTbIpex3Ha4yHbIM KOAOM AOCTyNa, UHAMBMAYANbHBIM OIS KaX40ro
npunbopa. YpoeHb 3awmuTbl — C (B cootBeTcTBUM ¢ MU 3286-2010). docTtyn Kk
KHOMKe, paspeLuatoLLen BBO HOBbIX NapaMeTpoB, 3aKpbIT KPbILLKOW, Mromobupy-
€MOW NPOBEPSIOLLEN OpraHM3aLmn.

Hoctyn k MO yepe3 nHTepdeic HeBo3MOXeH. Mo nHTepdency Bo3mo-
XKEH TONbKO BbIBOA apXMBHOW UH(OPMAaLMM U N3MEPEHHbIX 3HaYeHu obbem-
HOro pacxoga v cyMMapHoro obbema.

20.1.2. UpeHTudmkaumoHHble AaHHble nporpaMmHoro obecnedeHus

HaumeHnosaHve | MgeHTndum- | Ne Bep- Lindposon AnropvTt™ BblI-
Mno KaumoHHoe | cum MO naeHTudukaTop| YmcneHns und-
HanmeHoBa- MO (KOHTPOMb- | POBOro MAEHTYU-
Hue MO Hasi cymma) dukatopa MO
MpowwuBka
(BCTpOEHHAS
nporpaMmmay)
AKR2-2-2011 328-4 B2(22011) 3528 CRC16

MoeHTugnkaumMoHHble JaHHbIE NPOrpamMMHOro obecneyeHnss MOXXHO

nocMoTpeThb B pexume 'Cnpaska”

20.1.3. ins Bxoda B MeHto "Cnpaska" Heobxoanmmo HaxaTtb kHonky "M".

Ha gucnnee nosBuTcs:

MeHto nonb3oBaTens

C nomoLwkto kHorok "Mpocmotpfl”, "Mpocmotp U HeoBxopmmo foiiTv Ao nyHkTa

MeHio "CnpaBka" n HaxaTb KHonky "Beoa". Ha gucnnee nossutcs:

Mporpamma
AKR2-2-2011

Mpu fanbHeiiwem HaxaTtum kHonok "MpocmoTpfl”, "Mpocmotp U Ha skpaH GyayT

nocnenoBaTtesibHO BbiBE€AEHbI:

56



MaeHTudurkaumoHHoe
HanmeHoBaHue MO
328-4

Homep Bepcum MO
B2(22011)

KoHTponbHas cymma
3528
AJropuTM BbIYMCIIEHUS
CRC-16

Ons Bbixoga B pexum "MamepeHus” HeobxogmMmo OBa pasa HaxaTtb
KHOMKy "M".

20.2. BbiBOA MH(pOpMaLmMn Ha KOMMbOTEP Yepes nHTepdenc RS-232.

20.2.1. MNoagknounTb pacxogoMep K KOMMbOTEPY B COOTBETCTBUM CO
CXEMOW COeUHEHWUA, NPUBEAEHHON B MPUMNOXEHUN 6 (ONMHA NUHUK CBSA3W He
oonee 15 m).

Ons cumTbiBaHns uHdopmMaumm ¢ npubopa vepes nHtepdenc RS-232
npunaraetcs nporpamma «CurHyp 6a3a gaHHbIx». C ee NoOMOLLBI MOXKHO Mony-
YNTb TeKyliMe 3HayeHus o6beMHOro pacxoda M CKOPOCTU MOTOKa, a Takke Co-
OEepPXMMOe apXMBOB: NOYACOBOro, MOCYTOYHOrO, U NEPepLIBOB y4yeTa.

20.3. BeiBOg nHbopmaummn Ha koMnbloTep Yepes nHTepdenc RS-485

20.3.1. MNoaknounTb pacxodoMep K KOMMbTEPY B COOTBETCTBUM CO
CXEeMOW COeAVMHEHWUN, NPUBEOEHHON B NPUNOXEHUN 6 (AnNvHa NMWHUKU CBA3K He
6onee 1200 m). i1 nodkroYeHuUs1 K Komnbiomepy uHmepgpetica RS-485 He-
06x00um KkoHeepmop RS485 — RS232 unu RS485-USB.

Ons cumTbiBaHns uHdopMaumm ¢ npubopa vepes nHTepdenc RS-485
npunaraetcs nporpamma «CurHyp 6a3a gaHHbIx». C ee NOMOLLBI0 MOXHO MOony-
YNTb Tekylime 3HaveHus1 06beMHOro pacxoia M CKOpPOCTU MOTOKA, a Takke Co-
OepXnmMoe apxX1BOB: NOYACOBOro, MOCYTOYHOIO U NEPEPbLIBOB yyeTa Ans KaXaoro
KaHana.

20.4. Mpun ncnonb3oBaHUM NPorpaMmM CTOPOHHWUX NPOU3BOAUTENEN na-

y3bl MeXay 3anpocamu k npuGopy AormkHbl 6biTe Gonee 1 cexk.
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21. BOSMOXHbIE HEMCNPABHOCTU U METObI UX

YCTPAHEHUA

21.1. Obwume ykasaHus.

21.1.1. YcTpaHsiTb HEMCNPABHOCTU [OMYCKaETCs TONbKO NPY OTKITOYEH-

HOM NUTaHUW.

21.1.2. MNMpoBepka pacxogomMepa nocne ycTpaHeHusi 0bHapyXeHHON He-

ncnpaBHOCTU AOOJKHA Npon3BoAUTbLCA cneunanmcTtom no O6CJ'Iy)KMBaHVIIO.

21.1.3. MNepe4veHb Hanbonee 4acTo BCTPEYAIOWUXCH UMM BO3MOXHBIX

HeucnpaBHOCTEN NpmBeadeH B Tabn.3.

Tab6bnuuya 3

HaumeHoBaHue He-
WCNPaBHOCTU, BHELL-
HUEe NpOsIBNEHUS WU
[OMNONHUTENbHbIE
npu3HaKu

BeposaTtHasa npuuunHa

Cnocob ycTpaHeHus

Mpu BkNtOYeHUN nu-
TalLWero Hanpsbke-
HWS He ropuT undpo-
BOWVI Aucnnen

OTtcyTCcTBYET  Hanpsike- | YCTpaHWUTb NPUYUHY OT-

HWe ceTu CyTCTBMSA CceTeBoro
HanpsXeHus

ObopBaH ceTeBOoN ka- | BoccTtaHOBUTL ceTeBOM

benb kabenb

Meperopenu npego- xpa-
HuTenun FU1 n FU2

OTkNoYMTL pacxono-

Mep oT ceTn. OTKpbITb
Kpbiwky B3-5; 3ame-
HWUTb NPEeAOXPaHUTENN

MokasaHusa pacxogo-
Mepa paBHbl HyI;
WHOEKC aMnnuTygbl
yNbTPa3BYyKOBOro

CUrHarna paBeH Hyro

O6pbiB kabens, HapyLle-
HMe 3MEeKTPNYECKOro KOH-
TakTa B KIEMMHON KO-

MpoBepuTb COCTOSIHME
Kabens n KOHTaKToB B
KNEeMMHBbIX Korogkax

nopgke

OcnabneHo HaTsbkeHue | MpousBecTn nepeycra-
Lernoyex, cMmecTtunuceb | Hosky [MM1-1
YCTaHOBOYHbIE NPOdnnu.

OTtcyTcTBUE cmasku | CHatb YW1 (+V) n YN2(-
MexXay nanyyarowmmm no- | V), 04MCTUTb OT rpsasv n
BepxHocTaAMM  YU1(+V), | HAHeCTM cCnonM HOBOW

YW2(-V) n cTteHkom Tpybo-
nposoaa.

CMa3Ku

TpybonpoBoa He 3anon-
HEH U3MepsiEMON XWUAKO-
CTbHO.

MpoBepuTe  Hanuuune
XugkocTtu B Tpybe.
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B xwngkocTtn 6onbLioe Ko-
NMYECTBO rasoBbIX WX
TBEPAbIX BKITHOYEHWN.

BonbLuon crnon HapocToB
Ha BHYTPEHHEN CTeHKe
TpyObl.

OTOUTb HapoCThl, cae-
naTb BCTaBKy W3 4u-
CTOro Kycka Tpybbl.

HeucnpasHocmu, 06Hapy)kueaeMble cpedcmeaMu camMoOuaz2HOCMUKU

HaumeHoBaHue He-
WCNPaBHOCTU, BHELU-
HUEe MNpOosIBNEHUS WU
[OMNOSNTHUTENNbHbIE
npu3HaKu

BeposaTtHas npuuunHa

Cnocob ycTpaHeHus

HeucnpaBHocTn 1- 5:
owmbka namaTn

Otkas MUKpPOCXeMbl Nna-
MATHU

Otnpagka npubopa op-
raH13aLuu-u3roTosu-
Tento

HeuncnpaBHocTtn 6-11:
Owwnbka Tarimepa

OTKa3 MUKPOCXeMbI Ya-
COB peasibHOro BpeMEH!.

OTtnpaeka npubopa op-
raHn3aumn-n3roToBu-
TEeno.

HewncnpasHocTtb 12:
He YCTaHOBIEHbI
yachl

C6ow yacoB peanbHOro
BpEMEHM

YCcTaHOBUTL TekyLLme
haty u Bpems co-
rnacHo n.10.4.2

HeuncnpaBHocTb 13:
Het cBsisu ¢ TDC

Otka3 mukpocxemsl TDC

Otnpaeka npubopa op-
raHn3aumn-n3roToBu-
TEno.

HewucnpasHocTtb 14:
[edeKkT nuTaHus

HanpspkeHne  nutaHus
npubopa meHee 187 B

MoaxniounTb NpUGoP K
TIMHUW C HanpsHXeHnem

2202 B

HeuncnpaBHocTb 15:

Q > Qmax

Tekylwee 3HayeHne pac-
xoga Gonble Makcu-
ManbHOro MNN B XWUAKO-
CTV 6onbLLOE KONMMYECTBO
rasoBblX uNu TBEPAObIX
BKITHOYEHUN.

MepeycTaHoBUTL BEpX-
HUN npegen usmepse-
Moro pacxoga  Co-
rnacHo n.9.2.4,

Mpu c6oe 4acoB peanbHOro BpeEMEHW B NEBbIV BEPXHUIA yron aucnnesi
OOMNOMNHUTENbBHO BbIBOAMTCHA TEMHbIN NPSIMOYronbHUK. Pacxogomep npogormkaet
BbIUMCNATL U PUKCUPOBaTL CYMMapHbIA 06GBbEM, HO NOYACOBbLIE U MOCYTOYHbIE
apxuBbl He BegyTcs. Ecnu npu BeiknoyeHun pacxogomepa mns cetn 220 B npo-
ncxoamT cHor 4acoB - 3TO CBUAETENLCTBYET O pa3pshkeHHon baTtapee.

Onsa ycTpaHeHus nobon HeMcnpaBHOCTU, OOHAPY>KEHHOW cpeacTBaMu
camoauarHocTuku, npubop cnedyem nepedampb oOp2aHuU3ayuu-u32omosu-

mernto.
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22. TEXHUYECKOE OBCITYXXUBAHUE

22.1. Obwue ykasaHus.

22.1.1. TexHudeckoe obcnyxmBaHMe NPoOU3BOAMT NpeanpusTue-noTpe-

6utenb. CHMMaTb NNOoMObI (MacTUYHbIe NeYaTun) B TeYeHne rapaHTURHOTO Cpoka

nMeeT NpaBo TOJNTbKO NpeanpuAaTne-n3rotoBuTeErb.

22.1.2. Nocne ycTpaHeHUsa HeucrnpaBHOCTEN HEOOXOOUMO MPOBEPUTH

PYHKLUMOHNPOBaHWNE pacxogomepa.

22.2. Mpodunaktuyeckoe obCnyxmnBaHMe NpoBOAMTCA pas B nonroaa.

22.2.1. Mpu npodunakTnyeckom o6Cny>KnBaHMM NpoBOASATCA Cneayto-

Lwme paboThbl:

>

>
>
>

BHELLHMWA OCMOTP;

npoBepKa YMCTOThI n3nyyatowlen nosepxHoctn YU1(+V) n YU2(-V);
npoBepka cocTosHnA kabens ceasun mexay YU1(+V) n YU2(-V);
npoBepka CTENeHW HaTskeHusl uenoyek. B cnyyae ocnabneHus
HaTsKEeHUs LlenoYeK NOATSHYTb UX C MOMOLLbI0 HaTsXKHbIX BUHTOB

(npunoxeHue 3)

22.2.2. MNepep npoBeaeHneM npodunakTu4eckoro obcnyxmeaHusi oT-

KITHOUYUTBb pacxogoMep OT CUIOBOKW NUTAtOLLLEN CETH.

22.2.3. MNMpoBeasa nogrotoBMTeNbHbLIE Onepauuy, NPUCTYNUTL K Npodu-

NaKTn4eckomy OGCJ‘Iy)KVIBaHIMO.

BHeLwwH1n ocMOTp QOMKEH BKNOYaTh:

>
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NpOBEPKY COCTosAHMA kabenen, coeguHsitowmx YU1(+V) n YUN2(-
V) obownx kaHanos ¢ B3-5;

NPOBEPKY COCTOSHUSA uM3ny4vawlimx nosepxHocten YUN1(+V) un
YW2(-V) 060onx kaHamnoB, Ha KOTOPbIX HE JOJMKHO ObiTb PXXaBYMHBI
(pkaBYMHY yoanuTb MENKO3epHUCTON HaxpadHon Gymaron). lMe-
pen cHatuem YN1(+V) n YN2(-V) obomx kaHanoB creayeTt oTMe-

TUTb MECTO MX PACMOSIOXKEHUSA HA YCTAHOBOYHbIX NPOUNAX.



23. MPABUINA XPAHEHUA

23.1. YcnoBusi XpaHeHuUsl U TPaHCMOPTUPOBAHWUS PacXo4oMEPOB
OOJDKHBI OCYLLECTBNATLCA Mo ycroBusim xpaHeHns 3 no FOCT 15150 (-30 °C <t
<50°C)

23.2. Pacxogomepbl B ynakoBke NpeanpusiTUSi-M3roToBUTENs MOryT
XPaHUTLCA B YCMOBUSIX KanUTasbHbIX OTanfMBaeMblX MOMELLEHWUA NPU OTCYT-
CTBMM B BO3[yXe NapOB KUCIOT, WeNoYel U Apyrnx BpeaHbIX BELECTB.

23.3. Cpok XxpaHeHus1 pacXxoOMEPOB B YNakoBKe NpeanpusiTusi-uaroto-

BUTENA OAWH roa.

24. TPAHCINMOPTUPOBAHUE

24.1. YcnoBumsa TpaHCNOPTUPOBaHNS PacxodoMepoB AOIMKHbI COOTBET-
CTBOBAaTb ycrnosumsam TpaHcnopTtuposaHusa 5 no FOCT 15150 (-30°C <t<50°
C).

24.2. Nepep TpaHCNOPTMPOBAHMEM NPUOOPBI N AOKYMEHTaLMs, BXOAS-
Lme B KOMMIEKT pacxogomMepa, AOSKHbl ObiTb ynakoBaHbI.

PekomeHgyeTcsa MCnonb3oBaTe TPaHCMOPTHYIO Tapy W MEPBUYHYIO

ynakoBKy NpeanpuaTus-u3roToBUTENS.
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25. MOBEPKA

25.1. lMepBunyHasn noBepka pacxogoMepa NpoBoAUTCH MpU Bbinycke U3
Npov3BOACTBA U NOCMe peMoHTa.

MoBepka pacxogomepa nocrne ycTpaHeHUsa HEUCNPaBHOCTEN, He BNUs-
IOLNX HA METPONOornyecKkne XxapakTepucTukm (3ameHa npegoxpaHutenen, npo-
BOZI0B, Pa3beMOB U T.M.), HE NPOBOAUTCS.

25.2. Nepuoanyeckas noeepka pacxogomepa NpPOBOAMTCH NMPU IKCNIy-
arauuu He pexxe oA4HOoro pasa B 3 roga.

25.3. BHeouepeaHasa noBepka pacxogomMepa MpoBOAUTCS MPU SKCNNy-
ataumu B cnegyroLwmx cnyyasax:

1 - npu noBpexaeHun nNnombbl U yTpaTe AOKYMEHTOB, NOATBEpXAato-
LLMX NPOXOXAEHNEe pacxoAoMepOM Nepruoanyeckon NoBEpKu;

2 - Npu BBOAE B 3KCMryaTaLuio nocne xpaHeHns 6onee aByx ner.

25.4. MeToguka noBepKu pacxogomepa.

OnpepneneHne OCHOBHOW MOrPELLUHOCTM pacxodoMepa [[ornyckaeTcst
nNpoBOAUTb ABYMSI CMOcCo6amMu: pacy4eTHO-UMUTALMOHHBLIM U NPOJIMBHBLIM (Ha
pacxonomepHOM yCcTaHOBKe).

25.4.1. Tpn npoBeAeHNN MOBEPKN OOMKHbI BbINOSHATLCA onepauun,

yKkasaHHble B Tabn.4

Tabnuua 4
HaumeHoBaHue onepauum Homep nyHkTa
[MpoBepka BHeLLHEro B1aa 25.45.1.
Onpo6oBaHue 25.4.5.2.
OnpepgeneHne 0OCHOBHOW NOrPeLUHOCTM 25.5;25.6

25.4.2. CpepcTtBa NoBepku
25.4.2.1. Mpn npoBeAeHUN MOBEPKN AOSMKHbI ObITb MPUMEHEHbI Cpea-

CTBa N3MepPEeHUI, ykasaHHble B Tabn.5.

62



Tabnuuyab

Howmep HanmeHoBaHWe 3TanoHHOro cpeacTBa N3MepeHur unu Berno-
MyHKTa [0- MoraTeslbHOro CpefcTBa MOBEpPKW; HOMEpP AOKYMEHTa, perna-
KyMeHTa no| MeHTUPYIOLEro TexHndeckne TpeboBaHua K CpeacTBy; pas-
noeepke pAd Nno rocyaapCTBEHHON MOBEPOYHOI cxeme U (Unn) MeTpo-
NOrMYecKMe N OCHOBHbIE TEXHUYECKME XapaKTePUCTUKN

25.5; 25.6 | MNcuxpomeTp acnupaumoHHein M34, ouana3oH nsmepeHuin
oTHocuTenbHoM BnaxHoctn 10 + 100 %.

CTeKNAHHBIN XNOKOCTHbIM TepmomeTp TJ1-4, ananasoH name-
peHuii Temnepatypbl 0 + 50 °C.

bapomeTp-aHepoung MIO-49-A

BonbTmeTp yHMBepcanbHbIi Lnudposon B7-53/1; cuna nocto-
sHHoro Toka 10 MKA + 2 A, norpewHocTb + 0,15 %; Hanpsbke-
Hue nepemeHHoro Toka 0,2 + 700 B, norpeliHocTb

+ 0,8 %.

PyneTtka nsmeputenbHas, metannumyeckas - 3MK3-10 AYT/1
FOCT 7502-89. MNMpepen nsmepenus 10 m; norpelHocTb + 0,5
MM

25.6 YcTaHoBKa s MOBEPKU CHETHYMKOB XONOL4HOW U ropsiyen
Boabl YMBIT, aManasoH nsmepexuii 0 + 20 m3/4, Temnepa-
Typa koHTponupyemon cpefbl o 90 °C

YcTaHoBKka noBepoyvHas pacxogomepHasa YIMIP-500, paboTa-
tolas Ha Boae, norpelwHocTtsb + 0,3 %, npeaensl uamepeHus
0,03 + 500 M3/,

PacxopomepHas yctaHoBka «[MOTOK MY-303», AnanasoH
namepeHuin 0,03 + 30 M3/4, oTHOCUTENbHAA NOrPELLHOCTb He
bonee + 0,3 %

[onyckaeTcs npumeHeHve ApYrnx cpeacts U3MEpPeHWUn ¢ aHanormy-
HbIMW MW NYYLUMMW METPOMOTMYECKUMN XapaKTepUCTUKaMm.

25.4.2.2. Bce cpenctea nsmepeHnii 4oMmKkHbl 6biTb MOBEPEHBI OpraHamm
locyaapCTBEHHOW MeTpONiornMyeckon crnyxbbl M MMeTb AeNCTByloLMe CBUAe-
TenbCTBa O NOBEPKE MMM OTTUCKN MOBEPUTENbHBIX KNEnMm.

25.4.3. TpebosaHusa 6e3onacHocTn

25.4.3.1. K npoBegeHuto noBepkun gonyckarTesa nuua, udyuduslume Py-

KOBOACTBO NO 3KCnnyatauun.
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25.4.3.2. Tpn ycTaHOBKe U MOHTaXe pacxooMepOoB AOIIKHbI CTPOro Co-

6niogaTbca npasuna TeXHWKU 6e3onacHoCcTU, M3NoXeHHbIe B pasaene 7 "Ykasa-

HUsA mep 6e3onacHocTn".

BUA:

25.4.4. YcnoBus noBepku U NOAroTOBKa K HEN

Mpn NpoBegeHUN MOBEPKM AOSMKHbI cobnogatbea cnepywuime ycno-

TeMnepaTypa oKpyxaroLLero Bosgyxa (20 T 5) °C;
oTHocuTenbHas BnaxHocTtb oT 30 ao 80 %;

aTmocdepHoe aaenenune ot 0,084 no 1 MlMa (ot 630 go 800 mm
pT.CT.);

TemnepaTypa KOHTPONMpyemoii cpedpl (Boabl) (20 T 5) °C;
NUTaHNe: OT CEeTU NepeMEHHOro Toka HanpsbkeHnem (220 T 4,4)
B, vactoToit (50 * 0,5) Iy;

OTCYTCTBUE BMOPALMK, TPSICKA, MArHUTHOIO NOJIsi, KPOME 3€MHOrO;
nepea Hayanom NoBepKN pacxofoMep AOmKeH ObiTb BblAepXaH B
yKa3aHHbIX BbiLLE YCMOBUSAX B BbIKIOYEHHOM COCTOSHUN HE MEHEE
1vy;

nepea Havanom MoBEPKM pacxodoMep OOIMKEH ObiTb BblaepXkaH

BO BKITHOYEHHOM COCTOSIHMM He MeHee 30 MUH.

25.4.5. NMpoBeaeHue noBepku
25.4.5.1. lpoBepka BHeLLHero Bnaa.

Mpy npoBepke BHELHEro BMAa AOMKHO ObITb YCTAHOBMEHO COOTBET-

CTBME MapKMpOBKW, yKa3aHHOW B pa3gene "MapkupoBaHue u nrnombupoBaHue”

PykoBoacTtea no akcnnyataumm, KOMAAEKTHOCTM AaTynka pacxona, ykasaHHON B

nacrnopTe, a Takke COXPaHHOCTb Nnombbl Ha B3.

Mpy NpoBepke BHeLUHEro Buaa pacxogomepa AOMKHO ObiTb YCTaHOB-

NEeHO OTCYTCTBME MeXaHN4YeCKnx noBpeXaeHun.
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25.4.5.2. OnpoboBaHune

YcTaHOBUTbL pacxofoMep B COOTBETCTBUM C pa3genamum 8 — 12.

Mpu nogkntoYeHn pacxogomepa K NMTaloLLEN CeTU BbIMOMHAETCS Mpo-
rpamma camoamMarHoCTUpPOBaHWS, U NOCHE ee 3aBepLUeHNs aBTOMaTUYeCKn ycTa-
HaBNMBAETCH PEXUM OTOOPaXEHUS TEKYLUMX 3HAYEHUIN U3MEPSEMbIX BENUYUH
(pexum «M3mepeHner), 4To cBMOETENBCTBYET 00 CMPaABHOCTM pacxogomepa.

25.5. OnpegeneHne OCHOBHOW MOrPeLIHOCTA pacyeTHO-UMUTaLMU-
OHHbIM CNOCOGOM.

OnpepeneHne 0CHOBHOWM MOrPeLLIHOCTM pacxogoMepa NpoBOANTCS Ans
Kaxkgoro kaHarna.

Mpu onpeneneHun OCHOBHOWM MOrPELLUHOCTM pacxofoMepa pacyeTHo-
UMWUTaLMOHHBIM cnocobom [M-1 ycTaHaBnuBaeTcs Ha 3arnyLleHHOM C OfHOW
CTOPOHbI MPSIMOSIMHEHOM OTpe3ke TpyObl, 3aNONTHEHHOM BOAOW, OJTMHOW HE Me-
Hee 500 MM, C BHYTPEHHUM AnaMeTpom He meHee 40 MMm.

[ns onpegeneHnss OCHOBHOW MOrPELIHOCTM PacYeTHO-UMUTALMOHHBLIM
cnocobom HeobxoaMMO onpefenuTb napameTpbl NPSMONIMHENHOrO OTpeska
TpyO6bI:

» onpefenvTb ONUHY BHELUHEN OKPYXXHOCTWU UMW BHYTPEHHWUIA OUaMeTp OT-
pes3ka TpybonpoBoaa, TOMNWUHY CTEHKM Tpybonposoaa, matepuan Tpyoo-
nposoja, TUn U3MepPAEMON Cpedbl, BEPXHUIN Npeaen n3Mepsemoro pac-
xofa ans gaHHoro Tpybonposoaa (cM. Tabn.1);

> npu nomowm kHonok "Mpocmotp 11" unm “Mpocmotp U, "Apxus", "Beoa’",
"MeHi0", BBECTU 3HAYeHMHA 3TUX NapaMeTpoB B NamsaTb npubopa B COOT-
BeTCTBUM ¢ pasgernom 10;

»  nepBuYHbIV NpeobpasoBaTens [MM1-1 ycTaHOBWUTL B COOTBETCTBUM C pa3ae-
nom 11;

»  yCTaHOBUTb HYIb pacxogoMepa B COOTBETCTBUM C pa3geriom 12.

OnpepneneHne 0CHOBHOW NOMPELLUHOCTM pacyeTHO-UMUTALMOHHBLIM CMO-

cobom npoBoOAUTCA NpU HyNeBOM pacxoe B TPeX KOHTPOJIbHbIX TOYKax
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AnanasoHa nsmepeHus cootseTcTBeHHo 20%, 50% wun 100% oT BepxHero npe-
Jena namepeHus pacxoga B pexume "mnt. noepka".

[na atoro Heobxoanmo nepentu u3 pexuma "NamepeHns” B pexum
"MmuT. noBepka" npu nomoLuym kHornku "M"; Torga Ha gucnnee nNosiBUTCS coobLLe-
Hue:

MeHto nonb3oBartens

Oanee nouck pexuma "MmnT. noBepka" ocyLLECTBMSETCA C NMOMOLLBO
kHonok "MpocmoTtp 1" unm "Mpocmotp U". Ha ancnnee nomkHo NoseuTLECS CO06-
LeHwe:

" MNosepka"

Bxop B pexwum "lNoBepka" ocyLecTBNAeTCsi C NMOMOLLbIO KHOMKK "Beoa".

Ha gucnnee nosisutcsa coobuieHue:

KaHan [Homep kaHana]

[ns Bbibopa kaHana Heobxoaumo HaxaTb kHonky "Beoa'. Ha gucnnee
NosiIBUTCA MuraloLwuii Kkypcop. ameHeHne Homepa kaHana npou3BoAUTCS KHOM-
kow "lpocmoTp", NnoaTBepaeHne 3MeHeHun - kHornkow "Beoa”, 0Tkas oT nsame-
HeHu — kHonkow "M". NoBepka 6yaeT NpoBOANTLCS TONBLKO AN BbIOpaHHOro Ka-
Hana.

Oanee nownck pexuma "MIMuT. noBepka" ocyLLecTBNSEeTCS C MOMOLLbIO
kHonok "Mpocmotp 11" nnn "Mpocmotp U". Ha ancnnee [ormkHO NosSBUTLCS CO-
obLeHue:

"IMuT. noBepka"

KaHan [Homep kaHana]

Bxop B pexxum "MMuT. noBepka" ocyLLeCcTBNAETCS C NOMOLLbIO KHOMKU

"Beoa". Ha gucnnee nosiButcs coobLueHune:
20% oT Qmax

Qi, [umcneHHoe 3HayeHue] M3/y

U u [uncneHHoe 3HaveHne] m3
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roe Ha BEpPXHEW CTpoke Aucnies oTobpaxaeTcsi MTHOBEHHOE 3HAYeHe UMUTK-
pOBaHHOro pacxoda B NepBON KOHTPOSbHOM TOYKE B MPOLIEHTaX OT BEPXHEro
npegena u3MepeHns pacxofa v ero YACNEeHHoe 3HaYeHne, NSMEPEHHOE PacXo-
[OMepoM, a Ha BTOPOW CTPOKE ANUCHes - 3Ha4eHNe CyMmMapHoro obbema, name-
peHHOe pacxoJ0oMEPOM B TOW e KOHTPOMbHOM ToUke B MS.

M3amepeHne cpegHero 3HadeHus pacxoda U CyMMapHoro (MHTerpanb-
HOro) o6bema HauMHaeTCsl Nocne HaxaTusi KHomnku "Beoa" n octaHaBnuBaeTcs
nocne BTOporo Haxatusi kHonku "Beog". Ha gucnnee noseutcsa coobLieHue:

20% ot Qmax
Qcp, M® /4 [uncrnieHHoe 3HaYeHue]

U u, ® [uncneHHoe 3HaveHue ]

Uu
roe Qe = T — cpefHee 3HavyeHue pacxofa, M3MepeHHOe pacxo4oMepoM 3a
nepuoa U3MepeHusl, KOTopbIi JormkeH 6bITb He MeHee 300 c.
Uu — 3HayeHne cymmapHoro obbema, n3aMepeHHoe pacxo4oMepoMm 3a ne-
pviog N3MepeHuUs.

Mpu U3MepeHUn cyMmMapHoro oGbema B IEBOM HWKHEM Yy Aucnies

noABnAeTCcA CUMMBOJ «I ».

C6poc namepeHHbIx 3HaveHnin Qep uU U 1 NOAroToBKa K criedylowemy
N3MepeHMI0 OCYLLIECTBNAETCA OAHOKPATHLIM HaXaTheM KHOMKM "ApXuB".
Mepexon K criefytoLLeit KOHTPOMbHOM TOUYKe OCYLLECTBASETCA C NOMO-
wkto kHonku "Mpocmotp M vnm "Mpocmotp . Ha ancnnee noseutca coobiue-
Hue:
50% OT Qmax

Qi, [UncneHHoe 3HaveHne] M3y
U u [u1cneHHoe 3HaveHue] m3

rae Ha BepxXHel CTpoke Aucrnes oTobpaxaeTcsl 3Ha4eHne UMUTUPOBAHHOIO pac-
Xo4a BO BTOPOW KOHTPOJIbHOWM TOYKE B MPOLEHTaxX OT BEPXHEro npeaena name-

peHuna pacxoga n ero YncrieHHoe 3Ha4vyeHune, nsamMepeHHoe pacxogomMmepom, a Ha
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BTOPOW CTPOKe AWCNIes - 3Ha4eHne CyMmmapHoro obbema, uaMepeHHoe pacxo-
JIOMEPOM B TOIi K€ KOHTPOIbHOMN Touke B M.

M3mepeHne cpegHero 3HayeHus pacxofga M CyMMapHOro (MHTerpanb-
Horo) o6bema HadmMHaeTcs Nocrne HaxaTus kHomnku "Beoa" n octaHaBnuBaeTcst
nocre BTOPOro HaxaTnsa kHonku "Beoa”.

Mpu n3mMepeHun cyMMapHOro oGbemMa B JIEBOM HVDKHEM YTy AUcnses
NosiBMsieTCs CUMBOJ «j »

C6poc n3mepeHHbIx 3HaYeHnin Qcp u Uu 1 NoAroToBka k criegyoLemy
N3MEPEHMNIO OCYLLECTBNSAETCH OOHOKPaTHLIM HaXxaTneM KHOMku "Apxus".
Mepexop Kk crneaytoLen KOHTPOMNbHOM TOYKEe OCYLLECTBNAETCS C NMOMO-
wbto kHonkm "MpocmoTp". Ha amncnnee nossutcs cooblleHue:
100% OT Qmax

Qi, [uncneHHoe 3HaveHne] M3/
U u [uMcneHHoe 3HaveHune] m3

raoe Ha BepxHel CTpoke Aucnnes oTobpa)kaeTcst 3Ha4eHne MMUTUPOBAHHOIO pac-
X0[a B TPETbEV KOHTPOSBbHOW TOYKE B NPOLIEHTax OT BEPXHEro npegena namepe-
HUSA pacxoja v ero YNCrNeHHoe 3HavYeHue, n3MepeHHoe pacxoAoMepoM, a Ha BTO-
POV CTPOKE ANCNIes - 3Ha4eHne CyMMapHOro oo6bema, nsMepeHHoe pacxogome-
POM B TOW e KOHTPOSIbHOM TOYKe B M3,

MamepeHne cpegHero 3Ha4yeHus1 pacxofda v CyMMapHoro (MHTerparb-
Horo) o6bema HadMHaeTcs nocrne HaxaTus kHonku "Beoa" U ocTaHaBnuBaeTcs
nocne BTOPOro HaxaTtus kHonku "Beog".

Mpy n3mepeHUn cymmapHoro o6bema B N1eBOM HUXKHEM Yriy aucnnes
NosIBNSIETCSH CUMBOI «J »

C6poc namepeHHbIx 3HaveHnin Qcp n Uu 1M NoAroToBka K crnegyrowemy
N3MEPEHMIO OCYLLECTBMNAETCH OAHOKPaTHBLIM HaXxaTuem KHoMkn "Apxus"”.

OnpepeneHne 0OCHOBHOW OTHOCUTENBHON NOrPELLHOCTY NMPU U3MEPEHUN
pacxofda NMPOBOAWUTCSA CPaBHEHMEM 3HAYEHWI pacxona, N3MEpPEHHOro pacxofo-
MepOM, CO 3Ha4YEHNAMMN MUTUPOBAHHOIO pacxoaa.

OcHoBHasi OTHOCUTENbHAsA MOrPELLIHOCTL O onpeaenseTcs no opmyne
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Qep—Q
5= 222 1000

roe Qcp = % - cpefHee M3MepeHHOe 3HaYeHne pacxoda B KOHTPOIb-
HOW TOuKe 3a nepuopg uamepexus, v /u;
Qp - pacyeTHOe (UMUTUPOBAHHOE) 3HAYEHME pacxona B KOHTPOSIb-
Howt Touke, M3/4; (Qp = 20%, 50% 1 100% OT Qmax)
Uu — cymMmMapHbIn 06beM, M3MepPEeHHbIN pacXxoAoMepoMm;
t - nepvod namepeHns
OcHoBHasi OTHOCUTENbHas NOrpPELUHOCTb MPY U3MEPEHUN CYMMapHOro
(nHTerpanbHoro) obbema (KonmyecTsa) onpeaenseTcs B TPEX yKa3aHHbIX TOYKax

AvanasoHa no copmyne

Uu — Up
6=—""100%
Up

roe Uu — cymmapHbii 06 beM, M3MEPEHHbIV PACXO4OMEPOM;

Up - pacyeTHOe 3Ha4YeHne CyMMapHOro (MHTerpansHoro) oobema B KOH-
TPONbHOM TouKe 3a nepuof nsmeperust (Up = Qp-t, rae t - nepuog namepeHus).
MuHUManbHbIA Nepuog n3amMepeHust AomkeH 6biTb He MeHee 300 c.

Pacxogomep cuutaeTcsl BblAepKaBLUMM WCMbITAHWSA, €Crnv OCHOBHas
OTHOCMTENbHAas NOrpeLLHOCTb NPU U3MepeHun 06 bEMHOro pacxoda U cymmap-
Horo obbema He npesbiwaeT 1,5% (0,75 oT npenena gonyckaeMon OCHOBHOM
MOrpeLLHoOCTH).

Bosepat n3 noboro nyHkTa pexuma "lNosepka” B pexum "N3mepeHns”

OCYLLIeCTBNAETCA ABYKPaTHbIM HaxkaTueM KHonku "M".
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25.6. OnpepeneHMe OCHOBHOW MOrpewHOCTU Ha pacxogoMepHOMU
yCTaHOBKe.

OnpederneHue 0CHOBHOU roepeuwHocmu pacxodomepa npoesooumcsi
0ns1 kax 0020 KaHana.

McnbiTaHnsa MOryT NpOBOAUTLCS HA NOBEPOYHOW PACXOLOMEPHOW yCTa-
HOBKE 0O6bEMHbIM, BECOBBIM UMM METOAOM CIIMYEHUS.

[nsa onpeneneHnss OCHOBHOWM MOrPELLHOCTM pacxodoMepa Ha pacxo-
[JOMEpPHON yCTaHOBKe He0bX0aAMMO onpeaenuTb NapaMeTpbl Tpybonposoaa:

- onpegenvTb ANVHY BHELUHEW OKPYXXHOCTU UMW BHYTPEHHUIA OnamMeTp
N3MepUTENBHOIO TpybonpoBoAa, TOMWMHY CTEHKM TpybonpoBoaa,
maTepuan TpybonpoBoAa, TUM KOHTPONMPYEMOW Cpefbl, BEPXHWN
npegen M3mMepseMoro pacxoaa;

- npv nomowm kHonok "MMpocmoTp”, "Apxus", "Beog", "MeHw", BBeCTH
3Ha4YeHnsa 3TUX NapameTpoB B NaMsiTb pacxogoMepa B COOTBETCTBMU
¢ pasgenom 10;

- nepBuyHbI nNpeobpasoBatens [MM-1 ycTaHOBUTL B COOTBETCTBUM C
pasgenamu 8, 11;

- YCTaHOBWTb HyNEBOE 3HAYeHWe pacxoda B COOTBETCTBUM C pa3aenom
12.

3HayeHMsa M3MepeHHOro pacxoga M cymMMapHoro obbema oTobpaxa-
I0TCSl Ha gucnnee.

M3mepeHne pacxoga u cymmapHoro o6bema npoBoAnNTCS B MATU TOUYKAxX
AvanasoHa n3MepeHnsi, COoTBETCTBEHHO: (4 = 2) %; (10 = 2) %,; (20 + 2) %,; (50
+2) % 1 (98 £ 2) % OT BepxHero npegena namMepeHus pacxoaa.

OnpegeneHne 0CHOBHOWM MOrPELLHOCTM Npon3BoauTcs B pexunme "Mpo-
nuBHas nosepka"

[nsa atoro HeoGxoAMMO NeperTn U3 pexnma "amepeHuss” B pexxumm
"MponuneHas nosepka" npu nomoLum kHonkn "M"; Torga Ha gucnnee NosABUTCS CO-
obLeHue:

MeHio nonb3oBaTens
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Janee nouck pexwuma "lNponveHasi noBepka " OCyLLEeCTBNAETCS C MOMOLLbIO KHO-
nok "Mpocmotp M nnm "Mpocmotp U". Ha ancnnee aomkHo nosiBUTLCA coobiue-
Hue:
"MoBepka"
Bxog B pexum "lNoBepka" ocyLecTBNSETCA C MOMOLLBbI KHOMKX
"Beopa". Ha aucnnee nossutcsa coobLleHue:

KaHan [Homep kaHana]

[nsa Bbibopa kaHana Heobxoaumo HaxaTtb kHonky "Beop'". Ha gunnee
NosIBUTCS MUratoLmii Kypcop. MameHeHne Homepa kaHana npov3BOAUTCS KHOM-
kon "lMpocmoTp", noaTBepxaeHue U3MeHeHui - kHomkow "Beoa’, oTkas oT us-
MeHeHuI — kHonkon "M". TMoBepka OyaeT NpoBOAUTLCS TOMbLKO A1 BbiGpaHHOro
KaHana.

[anee nowuck pexuma " MNMponueHasa noBepka " ocyLlecTBnsieTcs ¢ no-
MoLLbto kHonok "Mpocmotp 1" unn "Mpocmotp U". Ha aucnnee pomxHo no-
SIBUTLCSA COOOLLEHNE:

" MponueHasa nosepka "
KaHan [Homep kaHanal]
Bxog B pexxum " NponuBHasa nosepka " ocyLecTBAsSeTCs C MOMOLLbIO

kHonku "Beoa". Ha ancnnee nosisutcs cooduieHue:

Qi, M® /4 [4ncneHHoe 3HadeHue]
Uu, M® [uncneHHoe 3HaveHue |,
KaHan [Homep kaHana]
roe Ha BepXHew CTpoke gucnnesa otobpaxaeTcsl MTHOBEHHOE 3Ha4YeHue pacxoaa,
N3MEepEHHOE pacxo4oOMeEpPOM, @ Ha BTOPOK CTPOKE AMCNIEs — 3HAYeHne cymMmmap-
HOro (MHTerpanbHoro) oobema 3a Nepmon U3MepPEHUs.
M3mepeHne cpegHero 3HadeHus pacxoda U CyMMapHoro (MHTerpanb-

Horo) o6bema HauMHaeTcsl nocne HaxaTus kHomku "Beoa" n octaHaBnvBaeTcs
nocrne BTOpOro Haxatusi kHonku "Beog". Ha agucnnee nossutcsa coobLieHune:

Qcp, M3 /4 [4ncneHHoe 3HaveHue]
Uu, M® [uncneHHoe 3HayeHue |
KaHan [Homep kaHanal]
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rae Qcp = % — cpefHee 3HayeHWe pacxofa, M3MepeHHOe pPacxodoMepoM 3a
nepuoa n3mMepeHus, KoTopbln AormkeH 6biTb He meHee 300 c.
Uu — 3HayeHne cymMapHoro obbema, U3mMepeHHoe pacxodoMepoMm 3a ne-
pvoa N3MepeHus;
t — nepuopa namepeHus.
C6poc namepeHHbIx 3HadeHnn Qcp n Uu 1M NoAroToBKa K criegyrowemMy
N3MEPEHMIO OCYLLECTBNAETCH OAHOKPaTHBLIM HaXaTuem KHomku "Apxus".

[pn namepeHun cymmapHoro obbema B NIEBOM HUXKHEM yrny aumcnnea noasna-
€TCA CUMMBOJ «I »

OnpepgeneHne 0CHOBHOW OTHOCUTENbLHOWN NOTPELLHOCTM NPY N3MEpPEHNA
pacxofa NpoBOAUTCHA MyTEM CpaBHEHWS 3Ha4YeHWUn pacxoda, MNoMyyYeHHbIX C Mno-
MOLLIbIO pacxofomMepa, CO 3HaYeHVUAMM pacxofa B MOBEPOYHON YCTAHOBKeE.

OcHoBHas oTHOCUTENbHas NOrpeLlHOCTL & onpegenseTcs no oopmyne

Qcp—Q
6= ——100%
roe  Qcp - 3HayYeHWe pacxofa, M3MepeHHoe C MOMOLLBI0 pacxogoMepa, M3/y;
Q - 3HayeHuWe pacxoaa B MOBEPOYHON yCTaHOBKe, M3y,
B Kkax[oi Touke NPOBOANTCS HE MEHEE TPEX UBMEPEHUN.
OcHOBHasa OTHOCUTENbHAsA MOrPeLIHOCTb MPU M3MEPEHUN CYMMapPHOTo

obbema (konunyecTBa) onpegensieTca no opmyne
Uu - U
= -100%
roe Uu - cymMMapHbIi 06beM, M3MEPEHHBIN pacxo4oMepoM;
U - o6beMm, namepeHHbIi No MepHuky (unn U = Qt - roe t - nepuop,
M3MepeHus, KOTopbIN AormkeH ObiTb He MeHee 300 c.
Pacxogomep cuntaeTcs BblAepXaBLUMM WUCMbITAHWUS, €Cnv OCHOBHAast

OTHOCUTENbHaA NMOrpeLlHOCTb NPU KaXaomMm UsmMepeHun o6bemMHoro pacxooa n

CyMMapHoro o6bema He npeBbILLaoT 12,0 %.
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25.7. OchopmneHune pe3ynbTaToB NOBEPKU.

25.7.1. Mpu NONOXNTENbHBLIX pedynbTaTax NepBMYHON NOBEPKM MPOU3-
BOOMTCS 3anvcb B MacrnopTe O roAHOCTM pacxofoMepa K MPUMEHEHUIO C yKa3a-
HMeM JaTbl MOBEPKU.

25.7.2. Tlo pesynbTtatam NepuMoanyeckon unm BHeoYepeaHON NoBEpPKU
COCTaBNSAETCA MNPOTOKOM, KOTOPbIA CKPEennaeTcs OTTUCKOM MOBEPUTENbHOro
Knenma.

25.7.3. MNpwn oTpruaTtenbHbIX pesynbTatax NoBEPKN pacXogoMep He 4o-
nyckaeTcs K 3Kchnyatauum, B nacrnopTe npov3BOAUTCS COOTBETCTBYHOLLAsS 3a-

NNCb O HENPUTOOHOCTH, a I'Iplll60p oTnpaBnAeTCA B PEMOHT.

26. PEKOMEHOYEMbIE CMA3KU ANsA BBOOA YIIbTPA-
3BYKOBbIX KONEEAHU B TPYBEOMNPOBOA

26.1. Inst BBOAa ynbTpa3ByKOBbIX konebaHui B TpybonpoBo peKoMeH-
AyeTcst Ucnonb3oBaTh credytolime cMasku (B nopsake yobiBaHna adphdeKkTnsHO-
CTKn): anokcugHasi cmona 6e3 oteepautens, WPYC, nuton, conugon.

26.2. C To4kmM 3peHns achdeKTMBHOCTY BBOAA YIbTPa3BYKOBbIX koneba-
HWS B CTEHKy Tpybonposoga ny4dilen n3 nepedmcrieHHbIX SBrseTcst arnokcmaHas
cmorna npv TemnepaType KOHTponupyemon cpegpl ot +5 o 40 °C.

Mpun Temnepatype koHTponmpyemon cpefbl Boiwe 40 °C u Huxe 0 °C

pekomeHayeTcs npumeHsaTb LUPYC unu nuton.
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NMPUNOXEHWNA



NMPUNOXEHME 1

CTPYKTYPA YCNOBHOIO OBO3HAYEHUNA PACXOOOMEPOB
Pacxogomep AKPOH-02-2 -MA —RS232 —nmn. TY4213-014-18623641-12

A A y

Twvin
pacxogomepa

Hanwnuune 6noka
TOKOBOFO BbIX0OAa

Hanwnuyne 6noka RS232
nnu RS485

Hanuune MMMNYNbCHOIo BbiXoaa




NMPUNOXEHUE 2
MAPKPOBAHWE MEPBNYHBLIX MPEOBEPA3OBATEJIEN

edewotfoxoed

Lrewey| dawoH ToN edawofroxoed
LreHey| \ denoH
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n__._sﬂvog_._ A>.V\N_\_> 08.510d10A (ADTNA Lhma
VISHROSOHBLOA S0HWIKNd || quapy VOHXELBH
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NPUNOXEHUE 3

FABAPUTHBLIE N YCTAHOBOYHBLIE PASMEPGI
NEPBMYHOIO NMPEOBPA3OBATENA Mr1-1

YIL(+V) Bug A HatspkHoin
A | BUHT
A A /
H Lens gip ‘ il
P | d|
Dy T +i [+
I 1
/N | \ TMpwkMMHOe 1
! ' ycTpoiicTeo :
T i
I I
1 e — |
+[ [+ | _)+ N+
o f T
YCTaHOBOYHbIN TpyGonposon
npocunb
L YU2(-V)
420

L- paccTosiHue Mexay aaTimkamu
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NMPUNOXEHUE 4

FABAPUTHBIE M YCTAHOBOYHbIE PASMEPDI
SNEKTPOHHOIO BJIOKA B3-5
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200
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M— g e

' 105
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NPUNOXEHUE 5

3CKN3 KOMMYTALIMOHHOW MNAHEN
ONEKTPOHHOIO BJTOKA B3-5
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NPUNOXEHMUE 6

BINOK B3-5.
CXEMA 3NEKTPUYECKASA BHELLIHWX COEQUHEHW
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OCKN3 YCTAHOBKUW IMr1-1 HA TPYBOMNPOBO[

NPUNOXEHUE 7

(BMA cBepxy)

BapvaHT V (0gHOCTOPOHHSS ycTaHoBka YW1 n YN2)

H>10Dy h>5Dy
L
Mpsamoe
HanpasreHue
noToka
ObpaTHoe
HanpaeneHue

NoTOKa

BapuaHT Z(aBycTopoHHsa yctaHoska YW1 n YN2)

H>10D < h>5Dy
YN1(+V)
Mpsmoe
HanpaeneHue
- L » noToka
Y2 (-V)
O6paTHoE
HanpasneHue
noToka

L — paccrosHue Mexay oat4ynkamu
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NPUNOXEHMUE 8

OCKMN3 MOHTAXA MM-1 AnAa N3SMEPEHMA PACXOOA B TPYBOMNPOBOAE
MPU KOPOTKMX MPAMONIMHEMHBLIX YYACTKAX OO W MOCHE MECTA
MOHTAXA
(BuAa cBepxy)

YctaHoska [MMN-1 nocne "koneHa"

J . 2py<H<10Dy
L ALl A
= | YU1(+V) | YU2(-V)

noToKa

| _QL>
| Hanpasnexune
|

YcTtaHoBka [1M-1 go "koneHa"
2Dy<h<5Dy |

YN1(+V) | YN2(-V) |
-] A

— |
Hanpaenexue |
noToka |

I
1

YctaHoska [MM-1 nocne "TponHunka"

YUI(+V) | YU2(-V)

i ﬁanpaaneHme

noToKa

YctaHoBka [MM-1 go "tpoiHuka"
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YUN1(+V) YUN2(-V)
HHE
Q)
HanpaBneHue

noToKka
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NPOOOIMKEHNE MPUNOXXEHNA 8

YcrtaHoska IMIM-1 nocne "koneHa"
, . 2Dy<H<10Dy.
P
|

YU1(HV) | |

\ I — I':—E'*'mpasneme ,_

YW2(-v) noToka i

YctaHoBka [MMM1-1 go "konena"

_2Dy<h<5Dy _

YN(£V) | YWN2(-V) " 1
Hanpaiajﬂe’&"Ell ''''''''''''''' 7”

NnoToKa

YcTtaHoska [MM-1 nocne "TporiHuka"
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-
‘ YU(+V) | YU2(-V) |

noTtoka ‘

YcrtaHoska IMM-1 go "tponHuka"

2Dy<h<5Dy
>
|
YN1(+V),

|
|
!
— _ _ -
Hanpasnexune ==
noToka - YW2(-V) ‘
|
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NPUNOXEHMUE 9

3CKMN3 MOHTAXA MM-1 AnA NSMEPEHVA PACXOOA
B TPYBOMNPOBOAE C AMAMETPOM Dy < 500 mm

YUL(+V) Buo A HarskHou
;A | BUHT
A A /
Uene  Oif N_f] gl
P N=: il
-« 1y HIHTS N+
I - I
/\ | \ MpwkumHoe |
% } ' yepoiicTeo 1
]% i i
i i
ﬁ | —
-+ |+ | I+ |+
Tl I 1 wd Tl
Tpybonposoa
YCTaHOBOYHBIV
npocunb L ! YWN2(-V)

L- paccTosHne Mexay gatymkamum

BEQMQHT KpenneHus ¢ NOMOLWbLIO 3aXXUuma

CranbHoii yronok
A40x40x5.

YCTaHOBOYHBI




NMPUNOXEHUE 10

OCKM3 MOHTAXA MM-1 AnA NSMEPEHVA PACXOJA
B TPYBOMPOBOLE C AMAMETPOM 500 < Dy < 1500 MM

Buao A
Mpwxumrios HaTtsaxHoi
*A YU1(+V) YCTpOWCTBO BYHT
':T:' q / Tpy6onposoa
|
<« o e el 4
/ | 7/ J_»
I \
h@j | i
T Ii +]
]
Uene YCTaHOBOUHBI  YI2(-V] ¥

npocunb

L- paccTosHne mexay gatinkamm

BapuaHT kpenneHus ¢ Nomolbio 3axuma
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NMPUNOXEHUE 11

YWU1(+V) YCTPOICTBO  gyur

OCKN3 MOHTAXA 1r-1 A4nA N3SMEPEHNA PACXOOA
B TPYBOMPOBOJE C AVAMETPOM 600< Dy < 2000 MM

Buo A

MpyxumHoe  HataxHoit

100
‘ . Tpy6
g|p E_ pybonposoa
+ ‘:f ol + ||+
\%
H T T £§>
Al
Lens YCTaHOBOYHBIN ':‘ o r:|
npocune YN2(-v) o

BapuaHT kpenneHus c NOMOWbIO 3aXNUMa

YCTaHOBOUHbII
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CranbHoM yronok

L- paccTosiHue mMexay aaTymkamu



NMPUNOXEHUE 12

OCKMN3 MOHTAXA Mn-1 AnAa NSMEPEHNA PACXOOA B TPYBOINPOBOAE
MPY O4HOCTOPOHHEW YCTAHOBKE YNIbTPA3BYKOBbIX M3NYYATENEN

BUL CBEPXY
YCTaHOBOYHbIN
npocune
Mpykumtoe Sg"‘p’gg"c":;’: HaTspkHoit
YCTPOVCTBO
YUL(+V) ‘ YU2(V) | BUHT
il
9K i \
I 1 A S A s i A
Llens

ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
Baprayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnagusocTok +7 (4232) 49-26-85
Bonrorpap +7 (8442) 45-94-42
Ekatepunbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

L

L- paccTosHue Mexay aatymMkamu

Tpy6Gonposoa

Mo Bonpocam npoaax u noaaep>Kkn obpailanTechb:

Kemeposo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
TNuneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
Mypmatck +7 (8152) 65-52-70
Hab.YenHb! +7 (8552) 91-01-32
Hwx.Hoeropog +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PoctoB-Ha-[loHy +7 (863) 309-14-65

Psizatb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkT-MeTepbypr +7 (812) 660-57-09

Capartos +7 (845) 239-86-35

Couu +7 (862) 279-22-65
Crasponons +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Yda +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YensbuHck +7 (351) 277-89-65
SApocnaenk +7 (4852) 67-02-35

caunT: signur.pro-solution.ru | an. noyra: sgn@pro-solution.ru
TenedoH: 8 800 511 88 70
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