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HacToswee pykoBoacteo no akcnnyaTtaumm (PJ) aBnseTca AOKYMEHTOM cofepXalium CBeAeHUs
O KOHCTPYKLMMW, NPUHLMNE OENCTBUA, XapakTEPUCTUKAX N3OENNA N €ro COCTaBHbIX YacTen N yka3aHus, He-
o6xoaumble AnNsi NpaBUNbHOM 1 6e30MacHON aKcnyaTtauumn U3genusa 1 yaocToBePSIOWMM rapaHTUpOBaH-
Hbl€ M3roTOBMUTENEM OCHOBHbIE MapamMeTpbl U TEXHUYECKNE XapaKTEPUCTUKM pacxXxOAoMepa-cyeTynka ynb-
TpassykoBoro PYC-1 (B ganbHenwem - npnbop).

Mepen Havyanom paboTbl HEO6XOAUMO BHMMATENbHO O3HAKOMUTBLCS C HAaCTOSALMM PYKOBOACTBOM
no aKcnnyataumm.

Mpun nocTynneHun npubopa kK NoTpeduTento Ha XpaHeHne Unu nepea ero BBOAOM B 3KCMyaTauuto
crnepyeT BHUMATENbHO OCMOTPETL M3Oenusi, Bxoasine B npubop, NpoBEPUTbL KOMMNIIEKTHOCTb NOCTaBKK, a
TaKke COXpPaHHOCTb NJIOMO.

B cnyyae nepenaun npubopa Ha gpyroe npeanpusatTve unv B apyrve nogpasgeneHus ansi akcnnya-
Tauun UnuM pemMoHTa, ero NacnopT NOANEXWT nepegadye Bmecte ¢ npubopom. Bece 3anmncu B nacnopTe Ha
n3genve OoMKHbl MPOU3BOAUTLCSA YEPHUMAMM U LLAPMKOBOW PYYKON YEPHOMO U hroneToBoro (CUHero)
uBeTa, OTYETNMBO N akKypaTHO. 3anmMcu AOMKHbI OblTb 3aBEpPEHbI MOAMMCHIO U NeYaTbHo.

1 HASHAYEHUWE MNMPUBOPA

1.1 Mpnbop npegHasHadeH Onst UsSMepeHns pacxoda n odobema pasnuuHbIX XKUOKOCTEN C KMHEMa-
Tnyeckon Bsi3kocTblo oT 0,2 go 200 MM2/C, coaepxaHmeM TBepablX U ra3oobpasHbix BelecTB He bonee 3
% oT obbema B TOM 4ucne NUTLEBOW BOAbI, TENIOHOCUTENS, KaHanM3auMOHHbIX CTOKOB N HedTenpoayk-
TOB (TaK >X€ arpeccuBHbIX >XMOKOCTEN, BbiaepxuBatowmnx matepuan YIP 12X18H10T), makcumanbHomn
CKOPOCTbIO NOoTOKa He Gonee 12 m/c, yncnom PenHonbaca He Hke Re 10000, gaBneHnem go 10 MlMa w
Temnepatypou ot 0 go 200 °C, npoTekatoLLen No MeTanIM4eckMm HanopHeiM TpybonpoBogam AnameTpom
oT 15 no 1800 mm.

1.2 Mpunbop 3apeructpmpoBaH B l0CyaapCcTBEHHOM peecTpe cpeacTs namepeHun nog Ne 24105-11
M JonyLeH kK npumeHeHunto B Poccuiickon ®egepaumn.

1.3 B coctaB npubopa BxogaT:

- 3NEKTPOHHBbIN 6ok (OB);

- nepBUYHbLIN NpeobpasoBaTenb pacxoda (0T O4HOro A0 YeTbipex), KOTOpPbI BKIOYaeT B cebs ynb-
Tpa3sBykoBon npeobpasoBatenb pacxoga (YINP) unu ga nbe3oanektpudeckux npeobpasosartens (M3M1) ¢
KOMMMEKTOM MOHTa)XHbIX YacTewn;

- kabenu cBA3N, BbICOKOYACTOTHbIE.

1.4 Tpnbop OTHOCUTCA K BOCCTaHaBNMBAEMbIM, PEMOHTUPYEMbIM, MHOrO(PYHKLUNOHANBHbLIM KU3ae-
nmsm.
1.5 Mpnbop n3roToBneH B COOTBETCTBMM C TEXHMYEeCcKUMM ycrouamm PCTM.407629.001 TY.
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1.5 3anuck 0603Ha4YeHnsa npnbopa Npu 3akase 1 B JOKYMEHTaLUN UMEET BUA;:
PYC-1 - 100/150(2)/200 — C — G — D — 320/650/900 10/10/20 — P —-T— 485 — PCTM.407629.001TY

1 - ycnosHbI gnameTp YTP — (0T 0gHOro 40 YeTbIpEX) KaHanoB:
015...1800 — o1 15 po 1800 mwm;

Hanpumep: 80(2) unu 100(4)— rae undpbl (2) ¥ (4) -€CTb KOM-BO Nap AaTYMKOB (nyyeit) Ha YTIP;
ecnu undpbl HeT, To Ha YIP yctaHaBnuBaeTca ogHa napa gatdvkos MO0,
000 — B6ecTpybHOE MCMNOMHEHME.
2 — TMn coeanHeHus ¢ TpybonpoBogoOM:
E — pe3bboBoe;
C — chnaHueBoe;
H — nopg, ceapky;
3 — matepuan YTP (ynbTpa3BykoBow npeobpasoBaTenb pacxoa)
G — HepxkaBetoLlas cTanb;
M — ctanb 20;
4 — Hanuyune OTBETHbLIX (DNaHLEB C KPENeXoM B KOMMIEKTE.
D — KoMnnekT oTBETHbIX bnaHueB.
5 — makcmmaneHble pacxonbl Ans kaxgoro mns YIP;
6 — paccTodHue oT an.6noka oo kaxaoro u3s YIP, m;
7 — cnocob noBepkn pacxogomepa:
P- noBepka MMUTALNOHHBLIM CIOCOOBOM
R- noeepka nponueHbiM cnocobom ( 4o [y 200Mm BKHOUNUTENBHO).
8 — Hannume TOKOBOro Bbixo4a:
S — TokoBbIN Bbixon 0-5 MA;
T — TokoBbIN Bbixoa 4-20 MA;
U — TokoBbIn Bbixod, 0-20 MA.
9 — 485 — uHaEeKc, NOATBEPXKOAKLWMWI HanMune nHTepdgencHoro Bbixoga RS485
MpumeyaHus.
1 UcnonHeHnne 000 — 6ectpybHoe — peanuadoBaHo ans [y cebiwe 50 mm. MoHTax M3l Ha aTux
TpybonpoBogax Npon3BoguTCsl NnoTpedbuTenem.
2 WNcnonHeHwne E peanusoBaHo ang Ay 15...40 mm.
3 UcnonHeHne G peanunsosaHo gnsa [y 15...200 mm.
lMpumepbi 3anucu ycnoeHo20 0603HaYyeHuUs1 pacxodomepa
Mpumep 1.
PYC-1 —100/150(2)/200 —C — G- D —320/650/900 10/10/20 — P —T— 485 — PCTM.407629.001 TY
Pacxopomep co BCTpoeHHbIM apxmsoM, ¢ Tpems YIP Ha ly: 100 mm (ogHa napa gatyukos), 150 mm (aBe na-
pbl aatyukor), 200 mm (ogHa napa gaTtymkoB), Bce YTP cdnaHueBble, M3 Hepx. ctanu, ¢ KO®P, makcumanbHble pacxo-
abl1:320,650, 900- m3/4 cooTBeTCTBEHHO ANs Kaxaoro YIP, pacctosaHue go kaxaoro n3 YIMP: 10 m, 10 m, 20 m cooT-
BETCTBEHHO, CNocob NOBEepKM — UMUTALMOHHBIN, TOKOBLIN Bbixod: 4-20 MA, ¢ Bbixogom RS485.
Mpumep 2.
PYC-1 — 500(2)—H-M-8500-20-P —PCTM.407629.001 TY
Pacxopomep co BCTpoeHHbIM apxuBa, ¢ ogHum YTTP [y 500 mm ¢ ABymMSA napamu gaTtynkos, nod ceapky, YIP
n3 ctanm 20, makcumansHbli pacxog 8500 M3/, pacctosiHue go YIP: 20 m, cnocob noBepkn —MMUTALMOHHBIN.
Mpumep 3.
PYC-1-065/065/080/100— C— G- D- 144/120/200/340-10/15/20/30—-R-S—PCTM.407629.001 TY
Pacxopomep co BCTpOeHHbIM apxmnBoM, ¢ YeTbipbMs YTP Ha Oy: 65 mm, 65 mm, 80 mm, 100 mm (Bce ¢ ogHon
napon gatumkoB), YIP dnaHueBble, n3 Hepx ctanu, ¢ KO, , makcnumanbHble pacxogbl:144,120,200,340 - m3/4 cooT-
BETCTBEHHO Ans kaxagoro YIP, noBepka nponueHbiM cnocobom, Tok. Bbixog 0-5 MA.
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2 TEXHNYECKME XAPAKTEPUCTUKA

Tabnuua 2.1
. Pacxog, M°/4
YCroBHbIN Npo- = - - Llena mnagwero paspsaga
xon fly, MM MakcumanbHbin | TNepexogHbin | MUHMUManbHbIN pacxoaa u obema
pacxod, Quakc pacxod, Qn pacxod, Quun
15 3,5 0,07 0,03
20 5 0,12 0,05
25 10 0,17 0,07
32 34 0,7 0,3
40 54 1,5 0,5
50 85 2,5 1,2
65 144 3,2 1,6
80 218 4 2
100 340 6 2,5
150 765 9 3,8
200 1360 12 5
O ———
300 3100 18 7.5 cTapLumnx paspsaos
400 5400 25 10
500 8 500 30 12,5
600 12 200 35 15
700 16 700 40 17,5
800 21 800 50 20
900 27 500 55 22
1000 34 000 60 25
1200 49 000 75 30
1400 66 600 85 35
1600 87 000 95 40
1800 110 000 110 45

2.1 Mpunbop nsmepset pacxoa (Q) n obvem (V) B TpybonpoBogax (4o YeTbipex).

3HauyeHunst nsmepsieMoro pacxoga n oobema Bogbl COOTBETCTBYIOT Tabnuue 2.1.

[na BA3KUX XNOKOCTEN 3HAYEHUS MUHMMAnNbHOTO M NEPeXo4HOro pacxofoB pacCYUTLIBAKOTCS MO
copmynam: Qr=70xDyxv; Qur=30xDyxv

roe Dy — ycnoBHbIn guametp (Mm); V — KUHEMaTN4ecKast BSI3KOCTb XUAKOCTY (MM/C).

2.2 pubop MoXeT UMETb BbIXOAHbIE CUTHarbl, MPONOPLMOHAarbHbIE pacxoay:

- yactoTHbI oT 0 go 2000y (1000l cooTBETCTBYET MIHOBEHHOMY pacxony, 3anporpaMmmnpo-
BaHHOMY B napameTpe «MakKc.pacxop, M/4» B nogypoBHE 2 CTPYKTYpPbl MEHIO) , aMnnnTygon 5B Ha Harpys-
ke He meHee 10 KOwm;

- umnynbcHbIn oT 0 go 20000y, ¢ 3agaHHbBIM BECOM MMMynbca , amnnmuTygon 5B Ha Harpyske He
MeHee 10 kKOM;

- peneviHbii (MMNYbCHBIN BbIXOA4 UMEET NTOrMYECKyo «1» - eCnn MrHOBEHHbIN pacxo4 Bbille 3Ha-
YeHWs napameTpa «Mopor, M°/4» B MOAYPOBHE 2 CTPYKTYPbl MEHIO, 1 JIOTUMECKUI «O» - €CM MIHOBEHHbI
pacxod MeHbLUe 3Ha4YeHna napameTpa «nopor, M/4» WU KaHan HaxoauTCs B pexnme «OTKA3»)

- TOKOBbI (NPUCYTCTBYET B 3aBMCUMOCTWN OT MCMOSMHEHUS, NPW 3TOM UMMNYIbCHbIA BbIXO4 UMeEeT
pexuMm «4acTtoTHbIn» oT 0 go 1000Mu) B ananasoHe ot 0 4o SMA Ha Harpy3ke He 6ornee 2kOm unu B gua-
nasoHe ot 4 go 20MA Ha Harpy3ske He 6onee 500 Om,

2.3 OneKTpoHHbIN 6nok PYC-1 xpaHuT uHdopmMaumio B 9HEProHe3aBMcMMon namsitu B oopmarte
yac/cyt/mec

2.4 TutaHue npmnbopa OOMKHO OCYLLECTBNATLCA OT CETM NepeMeHHOoro Toka Yactoton (50+1) Iy, ¢
KO3(p(PMLMEHTOM BbICLUMX FAPMOHUK A0 5 %, HOMMHanNbHbIM HanpskeHvem 220(.33 +22) B. Mo 3akasy ot

BHELLIHEro MCTOYHMKA NOCTOSIHHOIO TOKAa, HOMUHAaNbHOE HanpshxeHne 12-24 B



HMO HAYKA

2.5 MNoTpebnaemasn MoLHOCTb Npnbopa AgormkHa 6biTe He 6onee 10 BA.
2.6 NabapuTHble M YCTaHOBOYHbIE pa3mMepbl UCMOMHEHMIN Npubopa OOMKHbI COOTBETCTBOBATL pPU-
CyHkam 2.1, 2.2, 2.3, 2.4, 2.5 n Tabnuue 2.2.
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PucyHok 2.2. MabapuTHbIN pasMmep 3NeKTPOHHOro 6r10ka NCNONHEHNS «4-X KaHamNbHbIN C apXUBOM»
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PucyHok 2.4. MabaputHble 1 ycTaHOBOYHbIE pa3mepsbl [1-o6pasHoro ncnonHexms YI1P.
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PucyHok 2.5. MabapuTHble 1 yCTaHOBOYHbIE pa3Mepbl NPSMOTOYHOro ucnonHeHuns YI1P.
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Tabnvya 2.2
O603Ha4veHne Oy d D L L1 L2 Puc.
PYC-1-015 15 G 535 275 1a
PYC-1-020 20 (X 545 275
PYC-1-025 25 G1 550 275
PYC-1-032 32 G1™ 650 275
PYC-1-032 32 135 310 16
PYC-1-040 40 145 320
PYC-1-050 50 160 340
PYC-1-080 80 195 390
PYC-1-100 100 215 430
PYC-1-150 150 280 480
PYC-1-200 200 335 540
PYC-1-X-100 100 215 430
PYC-1-X-150 150 280 480
PYC-1-X-200 200 335 540

2.7 Macca npubopa B 3aBUCUMOCTM OT UCMOSTHEHMS HE JOSKHA NPEBbIWATh 3HAaYEHUIN YKa3aHHbIX
B Tabnuue 2.3 (6e3 yyeTa Beca kabenemn n MOHTaXHbIX YacTen).

MpumevaHne. [Ons ncnonHeHust ¢ ogHoOM TpyoboW MNK YeTbipbMsi, Macca COOTBETCTBEHHO NUGO
MeHbLUe B ABa pasa, nnbo 6onbLue.

Tabnvya 2.3
McnonHeHue npubopa Macca HeTTO, Kr Macca 6pyTTO, KI
PYC-1 - OnekTpoHHbI 650K 1,8 3,0
PYC-1 - 000/000 6,0 8,5
PYC-1-015/015 12,0 27,0
PYC-1 - 025/025 15,2 35,2
PYC-1-032/032 19,0 39,0
PYC-1 - 040/040 23,2 43,2
PYC-1 - 050/050 25,6 45,6
PYC-1 - 080/080 48,0 78,0
PYC-1-100/100 57,0 87,0
PYC-1 - 150/150 82,0 112,0
PYC-1 - 200/200 120,0 150,0
PYC-1 - 250/250 154,0 194,0
PYC-1 - 300/300 194,0 234,0

2.8 YTP paccuuTaH Ha pabo4yee pasnenue P, 1,6 MIMa (no cneusakasy o 10 Mra). YIP gornxeH
BblOepXuBaTh ucnblTatensHoe aasnexHve 1,5xP,.

2.9 MNpubop OTHOCUTCHA K BOCCTaHaBNNBAEMbIM, PEMOHTUPYEMbLIM, MHOMO(YHKLNOHAMNbHBbIM n3ge-
nuem.

2.10 CpegHee BpeMs BOCCTAHOBIEHMS paboTOCNOCOBHOIO COCTOSAHUSA OOMKHO ObITh He Gonee 4
4. Bua pemoHTa - TekyLmi.

2.11 CpegHuin cpok cny0bl Nnpubopa AoSmKeH cocTaBnsaTb 12 ner.

2.12 Hopma cpegHen HapaboTkum Ha oOTka3 npubopa C y4eToM TEeXHUYECKOro obcnyxmBaHus,
porkHa coctaBnaTb 75000 u.

2.13 3nemeHTbl koHCTpyKuun (YTP), conpukacalowmxcs ¢ NUWEBON XUAKOCTbIO UMW NMUTbEBON
BOAOWN, OOMKHbI ObITb M3rOTOBMNEHLI N3 MaTepuarnos, paspeLLeHHbIX K MPUMEHEHUI0 opraHamm MuHagpaea
Po.

2.14 3b pomxeH coeguHaTes ¢ M3l kabenem anuHon ot 5 go 200 m.
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2.15 lNpepgenbl gonyckaeMon OTHOCUTENBHOWM MOrpeLLlHOCTM 3NIEKTPOHHOIO 6rioka Npyu n3sMepeHun
OOJIMKHbI COOTBETCTBOBATb:

- pacxoga u obbema Xungkoctu no nHgukatopy +0,3%;

- o6bema no umnynbcHomy Bbixoay +0,3%;

- pacxoga no TokoBoMmy BbIxogy +0,7%;

- BPEMEHM pacnpocTpaHeHus ynbTpassyka +0,3%.

2.16 lMpegenbl gonyckaeMon OTHOCUTENbHON NOrpeLHocTy npubopa npyu naMepeHnMn pacxoga u
o6bema XMOKOCTU JOSMKHbI COOTBETCTBOBATL 3HAYEHUSIM, yKa3daHHbIM B Tabnuvue 2.4.

Tabnuuya 2.4.

1. Mpwn Bpeske Nbe303NekTpUYecKnx npeobpasoBaTener B AuaMeTpanbHOM MIOCKOCTH.
[wnanasoH pacxoga lMpegensl JonyckaeMon OTHOCUTENbHON norpelHocTn npubopa, %
pacxoda n obbema | obbema no MMnynbe- | pacxoga no TOKOBO-

OuameTp, mm

no MHAMKaTopy HOMY BbIXogy My BbIXOAYy
15-25 0T Quae 10 Qua/25 (+1,5) (£1,5) (£1,9)
oT Qmakc/25 Ao Qn (i‘2,0) (iz,O) (i2,4)
oT Q80 Quuy (£5,0) (+5,0) (+5,4)
32...<200 OT Quake A0 Quarc/25 +1,5(+1,5) +1,5(+1,5) +1,9(+1,9)
OT Quakc/25 80 Qq +2,0(+1,5) +2,0(+1,5) +2,4(+1,9)
oT QA0 Quun +3,5(+3,0) +3,5(+3,0) +3,9(+3,4)
>200 OT Quake 80 Quake/25 +1,5 +1,5 +1,9
oT Qmakc/25 4o Qn i‘2,0 iZ,O i2,4
oT Q80 Quus +3,0 +3,0 +3,4

2. Mpu Bpeske OBYX Nap Nbe303/eKkTpuy. npeobpasoBaTenel B xopdalbHbIX MIOCKOCTSX Ha 0guH Tpybonposog

>80 OT Quakc 80 Quarc/25 +1,0 +1,0 +1,4
0T Quacc/25 00 Qy +1,3 +1,3 +1,7
oT Q80 Quus 42,5 2,5 +2,9

3. Mpu Bpeske YeTbIpex nap Nbe3oanekTpuy. npeobpasoBaTenen B XxopaanbHbIX MIOCKOCTSX Ha OauH Tpybonpo-

BO[
>200 OT Quakc B0 Quarc/25 +0,5 +0,5 +0,9
0T Quac/25 00 Q; +1,0 +1,0 +1,4
oT Qn ao QMVIH +2,0 12,0 12,4
MpumeyaHus.

1 B ckobkax ykasaHbl 3HayeHusl MOrpellHOCTM Npu noBepke npubopa MO MeTOAuKe MNOBepku paspena 6
PCTM.407629.002 PO «Pacxogomep-cyeTuunk ynbTpassykoson PYC-1 PykoBogcTBo Mo skcnnyatauumn» nponme-
HbIM METOOM, OCTarnbHble 3HaYEHWS NPU NOBEPKE UMUTALUOHHBIM METOAOM.

2 Quake, Qn Y Quun — 3HaYeHns 13 Tabnuupl 1.

2.17 TMpepenbl AonyckaeMon OTHOCUTESbHOW MOrpelHoCcTM npubopa nNpy M3MepeHMn BPEMEHU
paboTbl kKaxgoro n3 kaHanos pasHbl £0,1 % (o6ecneunBaeTcst KOHCTPYKUMEN npubopa).

2.18 ONeKTPOHHbIN BIOK AOIMKEH COXPaHATb CBOU XapaKTEPUCTUKM Mpu:

1) TemnepaTtype okpyxatowien cpeabl, °C ot 0 go 50;

2) BNaXxHOCTU OKpyxatoLen cpedbl, % ot 30 00 80 npwu 35 °C 1 HUXeE;

3) atmocdepHom gasneHun, klla o1 84 no 106,7

2.19 Mo npoYHOCTM K cnHyconaanbHbiM BUbpaumnsam 36 gormkeH 6biTb NPOYHbIM NpY BO34ENCTBUM
CcuHycouaanbHom Bnbpauumn yactotom ot 5 go 25 'y n amnnutygon cmeweHms He 6onee 0,1MM.

2.20 Mpubop B TpaHCNOPTHOW Tape AOSMKEH BblAEPXKMBATb BO3AENCTBUE TEMMEPATYPbI OKPY>Kato-
wero Bosayxa ot MmnHyc 50 go nntoc 50 °C.

2.21 Mpunbop B TpaHCMOPTHOW Tape OOIKEH BblAEpPXXMBaTb BO3OENCTBNE OTHOCUTENBHOMW BNAXHO-
ctn (95£3) % npu TemnepaTtype 35 °C.

2.22 Mpunbop B TpaHCMOPTHOM Tape OOIMKEH ObiTb NPOYHBLIM K BO34ENCTBUIO TPSICKU C YCKOPEHNEM
98 M/C%, ANMTENbHOCTBLIO yaapHoro umnynbsca 16 mc, yucnom ygapoe 1000+10.

2.23 OnekTpuyeckasn nsonaums uenen b oTHOCUTENBHO KOpNyca Npu TemMmnepaType oKpyxatoLe-
ro sosgyxa (20+5) °C n otHocutenbHom BnaxHoctn ot 30 go 80 % [ormkHa BblaepXuBatb B T€YEHME Of-
HOW MWHYTblI JENUCTBME UCMbITaTeNbHOIO HanpsikeHns cuHycouaanbHon gopmbl Yactoton 50 Iy B cooT-

BETCTBUM C Tabnuuen 5.
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Tabnuua 5

Toukn NPUNOXeHnA UCMbITaTeSIbHOro HarnpsaXxeHuA

McnbiTaTenbHoe HanpsbkeHue, kB

1. Mexgy coeguMHEHHbIMM BMECTE BbiBOA4aMMK BUIKK «Bbl- 0,5

Xo4» W Koprnycom (Ans ucnonHeHuss «6e3 apxuea») unu
BbIBOAAMV KNEMMHOro psija MU KOprnycom (Ans UcrosnHe-

HUSA M-«C apx1mBom»)

2 Mexgy coegvHEeHHbIMW BMECTE BbIBOOAMU CETEBOW 1,5

BUITKMN N KOpPMyCOM

2.24 JnekTpuyeckoe COMpOTMBIIEHME U30NALMM Mexay uenamu nutaHms 3b (B cooTBeTCTBUM C
Tabnuuen 5) pomkHo 6bITb He meHee 20 MOM npu Temnepatype okpyxatowiero sosayxa (20+5) °C 1 oTHO-

cutenbHon BnaxkHoctn ot 30 ao 80 %.
2.25 YpoBeHb pagmonomex, co3gaBaembli Npubopom, He NpeBbillaeT HOPM, NPegYCMOTPEHHbIX B

Hopmax 8-95.

2.26 Mpunbop fomkeH BbiTb YCTOMYNBLIM K BO3LENCTBUIO NEPEMEHHOIO MarHUTHOMO NOMSA CETEBOW
YacTOTbl C HanpskeHHoCTbo 4o 400 A/m.

3 KOMIMJNEKTHOCTb

3.1 KoMnneKkT noctaBKku JOJTKEH COOTBETCTBOBATL Tabnuue 6.

Tabnuua 6
O603HaveHne OOKyMeHTa HanmeHoBaHwue n ycrnosHoe 0603HaveHne Kon-Bo, wWrT.
PCTM.407629.001 Pacxogomep-cyeTunk ynbTpassykoBov PYC-1 B cocTaBe:
OnEKTPOHHbIN 650K 1
MepBMYHbLIN Npeobpa3oBaTenb pacxoaa:
YTP no 3akasy
rnan no 3akasy
Kabenb PK-50-2-11 no 3akasy
PCTM.407629.008 KomnnekT MOHTaXHbIX YacTen no 3akasy
PCTM.407629.001 PO PykoBogcTBO No akcnnyartaumm 1
(monycka-
eTca 1wt
Ha napTuio)
MpumeyaHns.
1 KoMnnekT MOHTaXHbIX YacTen noctaBnsaetca ¢ npubopom ncnonHeHusa PYC-1-000- (6ectpybHoe)
2 o oTgenbHOMY 3aKka3y MoryT ObiTb NOCTaBMEHbI:
- komnnekT 3UIM peMOHTHBIN;
- KOMnnekTbl ocHacTku MP-1...NP-5 (HasHa4yeHne 1 cocTaB CPeacTB M KOMMIEKTOB NPUBEAEHbI B NpU-
noxeHun A pykosoacTtaa no akcnnyatauun PCTM.407629.001 P3).

3.2 B coctaB Ob BxogaT cnegytowime nnarbi:

- OcHoBHas (1wT);

- aHanoroBas (1wT), (2WT - AN 4-X KAHaNbHOrO UCMONMHEHUS);

- nHavkartopa (1wr);

- TokoBas (1WwT), (2wWT - 4na 4-X KAHANbLHOrO UCMNOSTHEHWST).

3.3 Ob BbINONHEH B HAaCTEHHOM WCMOMHEHMM NO NNATHO-MOAYNbHOMY MpuHUMNY. Pa3melleH B
Opbi3rosaluiLieHHoM kopnyce. Kopnyc 1 Kpblllka UMET pe3nHOBbIE YMNOTHEHUS.

Ha 3b pacnonoxeHsl:

- KnaBumaTypa 13 YeTbIpex KHOMOK - «T»,«|»,«d» n «kESCy;

- ABYXCTPOYHbIV WWEeCTHaALUaTN pa3psiaHbIv XXMOKOKPUCTaNIMYECKUIA MHONKATOP.

q)yHKLI,VIOHaJ'IbHOG Ha3Ha4YeHne KHOMOK 3aBUCUT OT peXunmMa pa6OTbI an6opa (I'IpOCMOTp nnn pe-

JakTupoBaHue napaMeTpoB) u cnocoba HaxaTtus (ogMHapHOE UM OONITOBPEMEHHOE).
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KHonka «1» B pexxvme NpocMOTpa NOo3BOSSET NepeaBuratbCs No MeHIO BBEPX, a B PpeXXUMe pefak-
TMPOBaHMA U3MEHATb NMapaMeTp B CTOPOHY YBENnMYeHUs Ui BblOMpaTb 3HAYEeHUA napameTpa Mo CrMCKy
BBEpX. YaepXaHne 3TOM KHOMKN YCKOPSIET yBenu4eHe 3Ha4YeHns peaakTupyemoro napameTpa.

KHomka «|» B pexume npocmoTpa no3soniseT nepeasuratbCsi N0 MEHIO BHU3, a B peXXuMe pefak-
TMPOBaHMSA U3MEHATb NapameTp B CTOPOHY YMEHbLUEHWUS Unn BblibupaTb 3HA4YeHUA napameTpa no Crmncky
BHM3. YOepXaHne 3TOM KHOMKM YCKOPSET YMEHbLLEHME 3HAYEeHNS pedakTupyemoro napameTpa.

KHomka «» ocywecTtBnseT nmbo nepexod B NoAMEHI0 Nnbo BXon B peXuM pedakTmpoBaHus na-
pameTpa nnbo BbIGOP 3HAYEeHMsA NapaMmeTpa B pexnme peaakTMpoBaHUSA N ero CoOXpaHeHue.

KHonka «ESC» — ocywiectBnset nmubo BbIXog 13 NOAMEHI0 NGB0 BbIXO4 U3 pexnma pefaktnpoBa-
HWS C OTMEHOMN BBEAEHHbIX JaHHbIX.

Monb3oBatenbckui HTepderic Nnpubopa npeacTaBneH CTpyktypon meHio B NMPUNOXEHWN [.
Ha HWKHeln noBepXxHOCTM Kopnyca:

yepes kabenbHble BBOAbI BbiIBEAEHbI: CETEBOWN LUHYP, BbICOKOYACTOTHbIE Kabenu, coeamHsaowme
M3l ¢ 9b, BxoAbl OT A4aT4YNKOB AaBMEHWs, TOKOBbIE U UMMYIMbCHbIE BbIXOAbl, BbIXO KOHTPOSS Hanpsike-
HWS, BbIxoabl MHTepderca RS485 n yepes pasbem DB-9M (Bunka) nHrepgenc RS232.

Homepa 1 Ha3HayeHWe BLIBOAOB KNeMM Ha neyvyaTHOW nnarte:

0O O]J]O O|J]O O]J]O0 OO O OO0 O|O O]O OO O|O O
= = = w o om B P D £ s =
e T o - in W : :

ggsE8sooo0ozgge2dagadged
FTYF E R s Y ST LS ONOF O F D
L | [N | [ | N | H | ]

o o — = mx &

O e % Eo= q5§ K OATHMKAM N3N
T Tfog a o o= @ Og I (IVA4-X KAHANBHOMO MCNONHEHWA
g § @ aEQ < 7 o7 & 2EE NOBABMAKTCHA AONONHUTENBHO
Fwg =3 2m EEE mgg KOHTAKTbI 31MN307, 3211301, 41N3M1, 42130
i C9%m

o E§

= =L

MpumevaHne. Ons 4-x KkaHanbHOro ucnonHeHus npubopa, 4obaBnAlTCA Cneaylolmne KOHTaKTbl B pagy
KNeMMHOW KOMNoOKN:

o +3VMI1, +4/AMIT — nmnynbCHble BbIXOAbl 3-r0 U 4-ro KaHanoB COOTBETCTBEHHO,

e +3TOK, +4TOK — TOKOBbIE BbIXOAbI 3-r0 N 4-ro KAaHaANOB COOTBETCTBEHHO (TOKOBbIE BXOAbI),

e +3[1AB, +4[1AB — BXx0oAbl 3-ro n 4-ro KaHanoB COOTBETCTBEHHO OT AaT4YMKOB JaBMNeHus,

e 31M30M, 32MM301, 41M3r1, 42M301 k gatymkam M.

3.4 YIP (Oy15...25) cocTtonT 13 cTanbHOM TpyObl, B TOpLax KoTopor ycTaHoBneHsb! M3r1. K Tpybe
C ABYX CTOPOH NpuBapeHbl ABa naTtpybka Ansg nogsoga n 0TBoAa U3MEPAEMON XKNOKOCTU.

YIMP (Qy 32...300) coctonT 13 cranbHon TpyObl, K TOpLaM KOTOPOW NpuBapeHbl ABa dnaHua uc-
nonHexnua 1 no FOCT 12815-80, matepuan dgpnaHues CT.20. B cpegHen 3oHe Tpybbl HANPOTMB Apyr Apyra
nog, onpeaeneHHbIM YriioMm npuMBapeHbl ABa (MNu YeTbipe) AepKaTens, U3roToBNEHHbIE N3 TOro Xe marte-
puvana, 4yto Tpyba. [epxartenu cnyxaT gns kpennerHus MN3l1, koTopble yCTaHaBNUBAKOTCS Yepes3 NapoHu-
TOBble (OOMNyCKaeTCsl yCTaHaBNMBaTb MeAHbIE) NPOKNAaLKU B AepXKaTenn N KPpenaTcs rankamu.

4 MEPbI BE3OINMACHOCTHN

4.1 VICTOYHMKaMM ONacHOCTM NpY U3roTOBMIEHMM, UCTIbITAHMKN, MOHTaXe M aKcnyaTauum npubopos
ABMNSIOTCA 3NEKTPUYECKUIA TOK U U3MepsieMast Cpeaa, HaxoasiLasicsl NoA AaBneHneM npy TemnepaType 4o
200 °C.

4.2 Mo cnocoby 3awuTbl YenoBeka OT NOPAXKEHUS INEKTPUYECKMM TOKOM NPUOOPbI OTHOCATCS K
knaccy 01 no FOCT 12.2.007.0-75.

4.3 Mpn mncnbiTaHnn NpubopoB HeobxoaumMo cobnogaTh obline TpeboBaHUs Ge3onacHOCTU No
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FOCT 12.3.019-80, a npu akcnnyatauumn - "lMpaBuna TEXHUYECKON 3KCnyaTaunm 3NeKTpoycTaHOBOK Mo-
Tpebutenen" n "MpaBuna TexHUKM 6e30NacHOCTU MpW SKCMnyaTauMm 3MEeKTPOYyCTaHOBOK noTpebuTtenen”
ONs1 aNeKTpoycTaHOBOK HanpsikeHus go 1000 B.

4.4 Tpnbopbl AOMKHBbI 06CNYXMBATbCA NEPCOHANOM, UMEKLMM KNacCUUKALMOHHYIO rpynmny no
TexHuke 6esonacHocTn He Hwxe Il B cooTBeTCcTBMM C "[MpaBunamm TexHUkn 6e3onacHoOCTM Npu aKcnnyara-
LM 3NEKTPOYCTaHOBOK noTpebutrenamn”.

4.5 YcTpaHeHne gedeKkToB U 3aMeHa y3noB A0SMKHbI MPOU3BOANTHCSA NPU OTKAHOYEHHOM 3NeKTpu-
YECKOM MUTaHUN.

4.6 3ameHa, npucoeanHeHne n otcoegmHenmne M3l oT TpybonposogHoM marucTpanu, npoBoas-
LLier namepsaemyto cpeqy, A0MKHO NMPOU3BOANTLCSA NPU NOSTHOM OTCYTCTBUM BHYTPEHHErO AaBMEHWS.

5 NOPAOOK PABOTbI U TEXHUYECKOE OBCITYXXUBAHUE

5.1 lNogroTtoeka k paboTe

5.1.1 MoHTax npubopa Npon3BogUTCS B COOTBETCTBMM C MHCTpYKumen PCTM.407629.002 M

MogkntodeHne kabenen K pa3beMam BTOPUMYHOro npeobpasoBaTensi NpovM3BOAUTCA B COOTBET-
CcTBUKU ¢ Tabnvuamn 7 unu 8.

Mpwn Bbinycke Npubopa MakcumarnbHbIA pacxos (Wwkana), koadduuneHT koppekuun K yctaHaBnu-
BalOTCH B COOTBETCTBUW C KapTon 3akasa. [Mpu oTCyTCTBUM KapTbl 3aKasa, MakcMMarbHbIA pacxoA (Lkana)
yCTaHaBMMBaeTCA B 3aBUCUMOCTUN OT UCMOMHEHMS No Tabnuue 1.

Mpn OTCyTCTBMM KapTbl 3akasa KoaduumeHT Kkoppekumn K ycTaHaBnuBaeTcs B COOTBETCTBUM C
MEeTOAMKON NOBEPKN pasaena 6 HacTosiwero PykoBoacTBa no akcnnyaTauum.

Mpn noctaeke npmnbopa 6e3 YIMP koadhdurumeHT koppekuun K nporpammmpyeTtcs paBHbiM 1 1 ero
TOYHOE 3Ha4YeHMe JOIMKHO ObITb YCTaHOBNEHO NOTpebutenem npy BBoAE B SKCMyaTauuio.

[nsa ncknyeHnsa pasHuLbl B NokasaHUaX NpsiMoro n obpaTtHOro kaHana pekoMeHayeTcs npyv MoH-
Taxe npubopa «3akopaynmBaTtby» TPyOONpPoOBOA Mocne nepBuYHbIX NpeobpasoBatenen n NPUBOLAUTL MOKa-
3aHUS pacxoda no Kaxaomy KaHany K eAMHOMY YUCITOBOMY 3HAYEHUIO CriefyoLWwmMM MeTOA0M:

Ki1=[(F1+F2)/2F4]xKy, (1)
Koo=[(F1+F2)/2F2]xKy, (2)
rae FqnF, - nokasaHusa pacxoga kaHanoB 1 n 2 COOTBETCTBEHHO;
K11 Ky — koabdpurumeHTbl Koppekummn Ansa Kaxaoro kaHana, paccyntaHHble B COOTBETCTBUM C
MEeTOAMKON NOBEPKN pasaena 6 HacTosiwero PykoBOACTBO NO aKcnyaTauum.
Mony4yeHHble koahpurumneHTol Ki1 1 Ky nporpammunpytotea B npnbop Bmecto Ky n K, cooTBeTCTBEH-
HO 1 3aHocATCA B nacnopT. Mpu aTOM NoBTOpHasi noBepka npubopa He TpebyeTcs.
AHanNorMyHo NpoBOAAT 3Ty onepauunto Ansa 3-ro u 4-ro KaHanoB Npu UCMOSIb30BaHUN UX B Ka4ecTBe
yyeTa npsimoro n obpatHoro pacxoga.

5.1.2 Pexnm aBTOKOppEKUUN.

ABTOKOppEKUUa Npom3BoanTca B pexmme pabotbl npubopa — «[MPOMPAMMUPOBAHUME. Ona
3TOro B 3aBUCMMOCTM OT UCMNONHEHUsI Npubopa («C apxmBom» Unn «6e3 apxmeay) COOTBETCTBEHHO OTKPbI-
BaeTcsa NMMBO HWXKHASA KPbILLKa, 3aKpbiBatoLLas KNEMMHYHO KONoaky, MMbo nuuesas Kpbillka U nepeBoauTcs
nepekntovaTtens pexnma paboTbl npubopa B nonoxeHune «MPOM». [lanee ans BbibpaHHOro kKaHana nepe-
X0AMM B MOAYPOBEHb 2 No CTpykType meHio ([punoxenune [1), BbibMpaem napameTp «aBTOKOPPEKLMSAY,
Ha)XMMaeM Ha KHOMKY «.», BbiOMpaeM 3HayeHue «ga», Haxxumaem kHorky «ESC» nepexogmm obpaTHO B
NOAYPOBEHb 2, NEPEXoaAMM Ha MO3ULMK0 «napameTpbi», NepexoanMm B NogypoBeHb 3, B MnapameTpe
«CMeLLL.HYNs,MKC» NPOBEpsSieM COXpaHeHUe MOfyYeHHOro 3HaYeHUS CMELLEeHUS HYNsS Ha «CTOosiYen Boae».
Mepen npoBedeHWEM aBTOKOPPEKLMN MOXHO MPOKOHTPONMPOBATb TEKylLlee 3HAYeHMEe CMELLEHMS Hyns,
HanpuMep Ans NepBoro kaHana F1,mM°/4—nyu—dt,MKc, 3HaK «—» - 0603HaYaeT nepexos B NoAypPOBEHb.

N3mepuTenbHble TpakTbl NPOXOXAEHUS YrbTPa3BYKOBOro umnynbca ot ogHoro M3l k gpyromy B
3aBMCUMOCTU OT pexuma npuema unu nepegadvm moryt obnagatbe acummeTpuen. Pexxum aBTokoppekumnm
NO3BOSISIET BBECTU aBTOMATUYECKYHO KOPPEKLMIO 3TON acumMMeTpun. MNMpn 3TOM KOMNEHCUPYIOTCA OENCTBUS
BonbLUIMHCTBA BAMSIOLNX HA aCMMMETPUIO NapamMeTpoB. Pe3ynbTaTbl aBTOKOPPEKLMU NPU BbiMycke npubo-
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pa 3aHocaTca B nacnopT. [10aToMy MMeeTcs BO3MOXHOCTb Py4YHOro BBOAa LMAPOBOro 3HaYeHUs1 KOMMeH-
CYpYIOLWENn Benu4YMHbI, YTO MOXET MOHaZobuTbLCA NPU HeydayHoOW MOMbITKE MPOBEAEHWUS KOMMeHcauumu,
HanpuMep, Mpu HEHyrneBOM 3HaYeHWW CKOPOCTM MOTOKa MNW APYrUX CriyYamHO BO3HMKLLIMX Hernoriagkax
(nomexax) MmeBLUMX haTanbHbIA XapakTep U Npyv HEBO3MOXHOCTU MPOBECTU MOCIE 3TOro NpaBUIbHYHO
npoueaypy Hyneson komneHcaumu. CumTbiBaHUE U 3annCb 3HAYEHW pe3ynbTaToB aBTOKOPPEKUUN Npoun3-
BOAUTCHA B pexume pefakTUpOBaHWS napameTpa “CMeLy.Hynsi,MKC’ B MOAypOBHE 3, COOTBETCTBYHOLLEro
yNbTPa3BYKOBOro kaHana.

BHUMAHME! lNpu BKIlOYEHUN pexnma aBTOKOPPEKUUM Hado ObiTb YBEPEHHLIM B HYFEBOM pac-
xoae yepes Tpybonposod. B npoTMBHOM crnyyae 3a HyneBoW YpoBeHb OyAeT NPUHATO Tekyllee 3HayYeHune
pacxoga. Ecnu atoT pexum 6bin owmnboYyHO NCNonb3oBaH, TO BOCCTAHOBUTL MPeXHee 3HaYeHne KoppekTu-
pylOLLMX KO3(PPULNEHTOB MOXHO B PEXMME PYYHOro NporpammMumpoBaHus (“CMeLl.Hynsa,MKC” B NO4YPOBHE
3). B aTtom cnyyae Heobxoanmo BBOAUTb 3HAYEHNE CMELLEHNS HYN4, yKa3aHHble B nacnopTe npubopa.

5.1.3 Beoa nporpammMmmpyembiX napaMmeTpoB.

5.1.3.1 MNporpammupyemble napameTpbl Npubopa pasgeneHbl Ha rpynnbl No KaXXaoMy KaHany pac-
xoga (F1, F2, F3 n F4). MNepeyeHb nporpaMmmmupyeMbix napameTpoB npueeaeH B Npunoxenun b.

OcyLiecTB1Tb AOCTYN B PEXUM NPOrpaMMMpPOBaHUSA NapamMeTpoB BO3MOXHO NepeBeas nepeknoya-
Tenb goctyna B nonoxexue "MPOM.

5.1.3.2 lMpunbop HeobxoaMMo NporpaMmmMMpoBaTh NWWb NPU NEPBOM BKOYEHUN. BO3MOXHO npo-
rpaMmupoBaHue npubopa BHe MecTa ero akcnnyataumu. [ns nporpammupoBaHus OOCTaTOMHO MNoAdaTtb
HanpsKeHne NUTaHUSa 1 BONTU B PEXMM NMPOrpamMmmMmMpoBaHms.

5.1.3.3 lMocne nepepbiBa B nogaye 3NeKTPOIHEPIMM MepPenporpaMmMmupoBaHns NponsBoaUTb He
HY>KHO.

5.1.3.4 na umutaumm pacxoga BO3MOXHO BBedeHue At (pasHOCTb BpeMeHU pacnpoCTpaHeHus
ynbtpassyka ot [3M1 k M3M2 u ot M3MN2 k 3M1) B pexume peaakTMpoBaHUA napameTpa
“‘cmeLl.Hyna,Mkc”. [ns aTtoro 3HaveHne dt CyMMUpPYETCs C BPEMEHEM CMELLEHNS HYMSA U pesynbTaT BBO-
antca B npubop, npu atom 36 npubopa gomkeH 6biTb NoakntoyeH K kiosete ¢ N30 unu k YINP, 3anonHek-
HbIM BOAOMW.

5.1.4 Ina ynobcTBa NnporpaMMmnpoBaHnsa CocTaBbTe 3apaHee Tabnuuy BenuymH, koTopble bygeTte
BBOAUTb B NamMaATb Nnpubopa. PykoBoacTBymTeck npu aTom NpunoxeHuem b.

5.1.5 lMocne 3aBepLleHNs NporpaMMMpoOBaHns NepeBeanTe nepekniYatens AoCTyna B Noroxe-
Hue "PAB" (ON) nHaye nocne nepesanycka npubop nepenget B pexmm "3arpy3unk” - pexmm oGHOBMEHS
npowunsku npubopa.
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5.2 MNpuHumMn paboThl.
MpuHUUN gencTema Npnbopa NOACHAETCA Ha PUCYHKe 2.

U3ny4amens
(npuemHuk)
<\73m
A
C4=C,+VCosa
v \ (2=(,-VCosa
= \ 0
a
Lo=D/Sina ¥
x> (u3nyyamens)
M3n2 NPUEMHUK
PucyHok 2.

Mbe3oanekTtpuyeckne npeobpasosatenu 3M1 n M3M2 (nopsakoBbii Homep T3l asnseTca
YCMNOBHbIM M MPUBA3KM K KOHKpeTHoMy [3I He mmeeT) paboTaloT NMONepemMeHHO B peXnMe NpUeMHMK-
nsnyyatenb. CKOpOCTb pacnpocTpaHeHUs ynbTpa3BYKOBOrO CUrHamna B >KWOKOCTK, 3anofHsiowen Tpybo-
npoBoA, npeacTtaensieT cobor CymMMy CKOPOCTEWN ynbTpasByka B HEMOABWXHOW Cpede M CKOPOCTM NoToka
cpegbl V B nNpoekuuy Ha paccMmaTpuBaemoe HarpaBreHue pacnpocTpaHeHus ynbTpasByka. Bpems pac-
NpocCTpaHeHus ynbTpasBykoBoro umnynbsca ot M3AM1 k M3M2 n ot M3AlM2 k M3l1 3aBUCKUT OT CKOpPOCTU
OBWXEHNs cpedbl B COOTBETCTBUM C hopmynamu (3) u (4).

Ly—L, n L,
Co Cy+V -cos(a)’

Pl a La
+ ,
Co Cy =V -cos(a) (@)

roe 11, t2 - Bpems pacnpocTpaHeHus ynbTpa3ByKOBOro MMMynbCca Mo NOTOKY U NPOTMB MNOTOKA;

La - onvHa akTMBHOM YacTu aKyCTUYECKOro KaHana,

La - paccTtosHmne mexay membpanHamum MN3rT;

CO - ckopocCTb ynbTpasByka B HEMNOABWXKHOW cpeae;

V - CKOpPOCTb OBWXEHWUS XXMAKOCTK B TpybonpoBoae;

oL - Yron B COOTBETCTBUUN C PUCYHKOM 2.

B npnbope ucnonb3yetcss MeToz NpsiMOro M3MepeHust BpEMEHW pacnpoCcTpaHeHUst KaXaoro MHAam-
BMAYanbHOro ynbTpa3ByKOBOro nMmnynbca ot ogHoro M3l k gpyromy.

W3 cdbopmyn (3) u (4) nonydaem

tl =
3)

. At-Cy
2L, .cos(a)’ (5)
At = tz - tl, (6)

roe At - pasHOCTb BPEMEHM PACNpPOCTPaAHEHUS YNbTPa3BYKOBbIX MMMYMbCOB MO NMOTOKY U NPOTUB
noToka.
N3 cdbopmynbl (5), YMHOXMB CpeaHIO CKOPOCTb NoToka V Ha ceyveHune Tpybonposoga D, nonyymm
3Ha4yeHue pacxoda xuakoctn Q, npoTekaroLLero Ha mecte yctaHoBku N3l
7-D* K y At-C§
b
4 2-L, -cos(ax) (7)

rae D - pnameTp Tpy6onpoBoaa Ha MecTe ycTtaHoBku M3l7;

0=
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K — k0athmumneHT koppekuuu.

[N UCKMYeHUsa BrMAHUA U3MEHEHWUsI CKOPOCTU YrbTpasByka, OT TemnepaTypbl B npubope yyu-
TbiBaeTCHA pakTuyeckas CKOpoCTb ynbTpa3Byka, paccuntaHHas no dpopmyne (8), KoTopas ABMseTcs Xopo-
WM NpubnmkeHnem cdopmynsbl (9).

2
C2: Lﬂ
0t
1 2 (8)
2
ng[z'Lﬂj
t +1, ©)

B pesynbTtate dopmyna (7) 6yaeT BbirnsaeTs:
.D-K- At- L
0= 7-D-K-tga 8 ’
4 2, -1,
CTpykTypHas cxema 2-x KaHanbHoOro npmbopa npmBeaeHa Ha pucyHke 3.

M3n2 M3n3
ynp 1 JrpP

i

| 1]

lnama
aHanozobas
pacxodomepa

(7.1)

Inp.1 BT | BT

- lnama J
220 B MUKponpoLeccopHas =5
- pacxodoMepa

vy

InekmpoHHsIL Dok

PucyHok 3.
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MbesoanekTpunyeckme npeobpasosatenu M3AM1 n M3M2, ycraHoBneHHble Ha YIP, cBs3aHbl C
nnaTon aHanoroBon pacxogomMepa.

Mo nony4yeHHbIM curHanam ¢ YIP paccuuTbiBaoTCa pacxon, o6bemM M 4YacTOTHbIM curHan F1,
NPONOPLUNOHanbHbIN pacxody, nogaetcsa Ha (hopMMpoBaTenb TOKOBOTO M YaCTOTHOIO BbIXOAOB.

5.2.1 lNocne BbINOMTHEHUST MOHTaXHbIX PaboT M NOLKMOYEHMS pa3bEMOB NPUOOpP roToB K aKCMsya-
Taumu.

5.2.2 Y6eantecb B NpaBUbHOCTY BbINOIHEHUS MOHTaXa kabenen K pasbeMam U KOHTakTam npu-
bopa.

5.2.3 MNopante HanpskeHne nuTanusa (220 B 50 My).

5.2.4 TMpwn BKNOYEHUN NUTAHUA NPMOOP 3anycKaeTCsl C peXvMMa MHULManu3auum BHYTPEHHNX MO-
aynen. Ha gaHHomMm aTane onpegenseTcs KoHurypaums npubopa.

5.2.5 Yepes ~5 cek. nHankaTop v KnaesmaTypa rotoBbl k pabore.

5.2.6 [danee npubop nepexoaut B HOpMaribHbIN pexuMm paboTbl U ycTaHaBNMBAETCA OCHOBHOWM
peXuM nHanKaumm: otobpaxeHue TekyLero pacxoga no kaHanam v KaneHgapHoro BpeMeHu (ans ucnors-
HeHMA «6e3 apxuBa» HaA4YMHaeTCA OTCYeT BpeMeHM OGecnepeborHoM paboTbl NpuMbopa HauMHaA C
00:00 yacoB 01 aHBapsa 00roga). [epeble 3-10 cekyHabl Npubop paboTaeT B pexume HacTponkn APY
npu aToM pacxog otobpaxaeTcs paBHbiM “OLLUNBKA”.

dopmaT npeacTaBneHns Ymcna, XxapakTepusyoLero MrHoBEHHbIN pacxon, MMeeT BUA;:

FC,NT= SXXXXX.XXX

roe  F — obosHayeHne nHavkaumm MrHOBEHHOMO pacxoaa,

C — ob6o3HavyeHue kaHana ot 1 go 4,
N — efuHMLa 0TOBpaxeHus (M4 UK N/M-NUTPLI/MUH.)
1 — 3HaK NpeBbILLEHVSI MTHOBEHHOTO pacxofa 3HauYeHUst napameTpa “Makc.pacxod, Moy
S — 3Hak uucna (+/-),
X - ntoboe vncno ot 0 go 9,
Mpn oTpruaTensHOM pacxoge (peBepce) nepen 3HavyeHneM pacxoga 6yaet MHOULMPOBATLCS 3HAK «-».

5.3 TexHunueckoe obcnyxmBaHme

5.3.1 TexHu4eckoe obcnyxunBaHme Npy XpaHeHuu.

TexHnyeckoe obcnyxvMBaHWe Npu XxpaHeHUM BKOYaeT B cebs y4eT BpeMeHN XpaHeHus 1 cobnio-
OEeHne npaBun XpaHeHus.

5.3.2 TexHnyeckoe obGCnyxmBaHMe npu aKcnayaTaunm.

Bo Bpems akcnnyataumm npnbopos c Lenbio obecnevyeHnsa nx HopMarbHOro YHKLNOHMPOBAHWS
nepuoamnyeckn NPOBOASATCS perfnaMeHTHble paboThl.
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CopepxxaHne pernameHTHbIX paboT 1 X NepMoANYHOCTb NpmBeaeHbl B Tabnuue 9.

Tabnuua 9

CopepxaHne nNpomsBoanMbIX paboT

Mepwo-
OWYHOCTb

Mpogomku-
TenbHOCTb

CMa3Kown.

1 MNpoBepka cocTosaHMA HapyxHoro 3asemnenuns YIP n 3b ocywecTtensaeT-
Cs NyTeM OCMOTpa MecTa 3as3eMsneHusi. 3a3emnsaiolme BUHTbl LOMXKHbI
ObITb 3aTsIHYTbl, MECTO MPUCOEANHEHUS 3a3EeMINSAOLLEro NpoBoAa OOMKHO
ObITb TLWaTeNbHO 3awuiieHo. B cnyyae HeobxogmmocTn anga npegoxpaHe-
HMS1 OT KOPPO3NM 3a3EeMAIOLLME BUHTBI U MECTO NPUCOEOUHEHUS 3a3eMIIsi-
lOLLLEero MPOBOAHMKA AOMMKHbI ObITb OYULLEHbI U CMa3aHbl KOHCUCTEHTHON

Pas B rog 30 MuH

2 lNpoBepka repMeTUHHOCTU coednHeHnsa cnaHues unu MmydTt. B cnyvae
HEeOBX0ANMOCTU KpenexHble 60NThl AOMKHbI OblTb 3aTAHYTHI.

Pas B rog 30 MuH

5.3.3 lNepeveHb BO3MOXHbIX HEMCNPABHOCTEN M METOAbI UX YCTpaHeHnsa npuBeaeHsbl B Tabn. 10.

BHumaHne! Ecnn B ycnoBusix akcnnyaTauum ypoBeHb NMOMEX MpeBbIaeT 3HayeHue, COOTBET-
CTBYIOLLIEE N3OENMAM MO CTEMNEHU XeCcTKocTu 2 B cooTBeTCcTBUM ¢ TOCT 29254-91, kavyecTBO OYHKLMOHN-
poBaHusa npubopa He rapaHTupyeTcs.

Tabnuya 10

HanmeHoBaHue Heucripas-
HOCTW, BHELUHee npogdBne-

BeposiTHas npuynHa

MeTog ycTpaHeHua

auncnneda Hanps>xeHme aHa-
J1OroBoro Bbixoaa paBHO 0.

Hue
Mpwn BkntoveHnn 36 B ceTb | OTCYTCTBYET HaMnpsiKeHue. MpoBepbTe Hanuune HanpsHKeHUs
oTCyTCTBYET cBeyYeHune NUTaHUS Ha 3axuMmax npoBOAOB

nnTaHuaA.

HeuncnpaBeH ceTeBoM LWHYP.

yCTpaHVITb HENCNpPaBHOCTb.

Mpnbop He BxoauT B pe-
XUM N3MepeHuns

HeT KOHTaKkTa ToKoBeayLemn Xusbl
kabens c Marl.

KopoTkoe 3ambikaHne TokoBeay-
LLEen Xnnbl Kabens ¢ onneTkon.

lMpoBepbTe HAOEXHOCTb KOHTaKT-
HbIX coeanHeHun ¢ Marl.

HeT >xuagkoctu B Tpy6onposoae.

lMpoBepbTe HanNUuMe >XMOKOCTU B
TpybonpoBoae

HeuncnpaseH M3l

3ameHuTb 0ob6a M3r1. MNocne atoro
HeobXx0ANMO 3aMepUThb 1 3anpo-
rpaMMMpoBaThb PaccTosiHUE MeXay
HMMW, OCYLLLECTBUTb aBTOKOPPEK-
LU0 M NPOM3BECTUN MOBEPKY.

Mpnbop paboTaeT HecTa-
OGunbHO.

OTnoXeHMs Ha nsny4atoen no-
BepxHocTu M3l mewatowwmne npo-
XOXAEHWIO YNbTPa3BYKOBOro CUrHa-
na.

OumncTnTh M3Ny4aloLLyo NoBEPX-
HocTb M3l1, kapMaH B 30HE UX
YCTaAHOBKM M OTpaxaTesb OT rpsi3u.

lMokasaHusa pacxoaa co
BpeMeHeM HapacTatoT 6e3
ABHbIX MPUYMH

OTnoxeHns Ha BHYTPEHHEW no-
BEPXHOCTU U3MEPUTENBHOIO
yyacTka — YMeHbLUEHMEe BHYTPEeH-
Hero guameTpa.

O4nNCTUTL BHYTPEHHIOKD NOBEPX-
HOCTb M3MEPUTENBHOIO y4YacTka
(YMP) unn 3ameputb bakTn4ecKkuin
BHYTPEHHWUI AnameTp 1 nepenpo-
rpammupoBaTb Npnbop 1 nponsse-
CTM NOBEPKY.

MpumevaHve. Ecnu nepeyncrneHHble MeToAbl He MPUBOOSAT K YCTPaAHEHW HeucrnpaBHOCTU, npubop
noaneXnT PEMOHTY B CneLmann3npoBaHHbIX CEPBUCHBIX LieHTpax.
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6 METOOWKA NOBEPKW.

HacTosiwuii pasgen yctaHaBnvBaeT METOAMKY U MOCHenoBaTeNbHOCTb NPOBEAEHMS NEPBUYHON U
NnepuoanYecKkmnx NoBepPoK NPONMBHLIM U UMUTALMOHHBIM METOAAMW U NMOBEPKM NOCINe PeMOHTA.
MexnoBepo4HbIN MHTepBan YeTbipe roaa.

6.1 OMEPALMN NMOBEPKW.

6.1.1.MepBNYHasa NnoBepka MMUTALMOHHBIM METOAOM ANs NpnbopoB noctaensiemMbix 6e3 YIP

BbIMOJTHAETCA B ABa 3Tana:

MepBbIn aTan - onpegeneHne NOrpeLlHoOCTM ANEKTPOHHOro 6noka (36) npnbopa BbINONHAETCA Npu
BbIMyCKe U3 NPOM3BOACTBA 1 MOCIEe PeMOHTA.
BTopon atan - onpegenexune norpewHoctn Ob n napameTpoB nepBnYHOro npeobpasosaTens
(kocBeHHasi rpagynpoBKa) BbIMONHAETCA HAa MecTe akcnnyatauun. [na npnbopos, NocTaBnsiembix ¢
ynbTpa3BykoBbIM NpeobpasoBatenem pacxoga (YIP), AaHHbIe onepaumun BbINOMHAKTCA Ha NEpPBOM dTane.
6.1.2 lNpun npoBeaeHUn NoBepkn Npmdopa BLINOMHAKT onepauymm, ykasaHHble B Tabnvue 11

Tabnuua 11
Homep lMpoBeneHne onepaumn npu
HanmeHoBaHue onepauuu MyHKTa nepBUYHON NoBepke nepnoguyeckom
H no | aTan Il 3Tan noeepke
nosepke | 1 [ 2 1 ] 2 1 ] 2
MmMuTaunoHHOM MeTo  NoBepKu
1. BHeLWHMA ocMOTp 6.6.1.1 aa aa - aa aa aa
2. NMpoBepka NpaBUNbHOCTN MOHTaXa | 6.6.1.2 - - aa aa Ja Ja
3. OnpoboeaHne 6.6.1.3 na na - na na aa
4 OnpepgeneHne MeTposIoOrMyYecknx 6.6.1.4 aa aa - - aa Ja
xapaktepuctuk 9b
5. OnpegeneHne n namepeHne napa-
meTpos YIP:
- BHYTPEHHero guametpa 6.6.1.5.1 aa - - aa - aa
- pacctosiHne mexay Marl 6.6.1.5.2 aa - - na - -
- yrina HakroHa akyCcTU4ecKoro kaHana | 6.6.1.5.3 aa - - aa - -
- CMeLLleHne 0CK aKyCTUYeCKOro Ka- 6.6.1.5.4 aa - - aa - -
Hana
- KO9hpuLMEHTa KoppeKLm 6.6.1.6 na - - na na na
6. BBOoA rpagyMpOBOYHbIX OaHHbIX U1 6.6.1.7 aa - - Ja aa Ja
Koadhpu1LUMEeHTOB
MponueHOM MeTO NOBEPKK
- BHELLHMIA OCMOTP 6.6.2.1 aa - - - aa -
- onpoboBaHue 6.6.2.2, aa - - - aa -
6.6.2.3

- onpegeneHne MeTposiormyecknx 6.6.2.4, Ja - - - aa -
XapakTepucTuk npnbopa 6.6.2.5

MpumevaHus.

1 Onepaumm 3tana | nepBMYHON NOBEPKM MPOU3BOAATCH MOCre NpOou3BOACTBA U PEMOHTA Ha
3aBofe-u3rotoBuTene, a onepawmm atana |l nepsnyHoON NOBEPKM - HA MeCTe akcnnyaTtaumm npmbopa.

2 Hpekcamn 1 n 2 o6o3HaveHbl Npubopsl, Bbinyckaemble 13 npounssoactea ¢ YIP n 6e3 YI1P,
COOTBETCTBEHHO.
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6.2 CPEOCTBA NMOBEPKW.
6.2.1 Npun npoBeeHNN NOBEPKM NPUMEHSAIOT CPEACTBA M3MEPEHWUI, YKa3aHHble B Tabnuue12.
Tabnuya 12
Ne nyHkTta | HavmeHoBaHwue u Tun (ycnoBHoe 0603HaYeHne) OCHOBHOIO MM BCMOMOraTenbHOro cpes-
CTBa NoOBepKK; 0603HaYEeHNEe HOPMATMBHOIO AOKYMEHTA, perfnaMmeHTUpPYoLLLEero TexXHn4e-
ckue TpeboBaHus, 1 (M) METPOSTOrMYECKME U OCHOBHbIE TEXHUYECKNE XapaKTEPUCTUKN
cpeacTBa NoBepKu
6.4.1.1 TepmomeTp, FOCT 28498-90, ananasoH Temnepatyp ot 0 go 100 °C, ueHa genennsa 0.1
°C,Kn. 1l
MecnxpomeTp acnupaunoHHbin M-34-M TY 52.07- (FTPMNWN.405132.001)-92, ananasoH Bbl-
yncneHuns otH. BnaxHoctn ot 10 go 100% npu Temnepatype ot muHyc 10 go 50°C
BapomeTtp- aHepong BAMM-1 (FTP5738-76), ananasoH namepexui ot 80 go 106k[Ma, npe-
Aernbl OCHOBHOM gonyckaemon norpewuHoctn +2000Ma
6.5.9 MaHomeTp, FTOCT 2405-88, auanasoH namepenuii ot 0 go 25Mra, Kn.T. 1
6.6.1.4 YacTtoTomep aneKkTpoHHO-cHeTHbIN Y3-64/1, TOCT 7590-93. [Inana3oH naMepsieMblx 4a-
ctoT — ot 0,005y go 150MIy. OTHOCUTENBHAsA NOrPELLHOCTb MO YacToTe KBAapLEBOIro
reHepaTopa He 6onee +1,5x10-7 3a 30 cyToK
BonbTmeTp yHuBepcanbHbIn, pesuctop W31, C2-29B-100 Om, knacc TouHocTtm 0,01/0,005
CekyHgomep mexaHmyeckmin COCnp-26-2-000 TY25-1819.0021-90, gnanasoH nsmepeHuns
ot 0 go 60 mMuH, LeHa geneHus 0,2 cekyHabI
6.6.1.5.1 | WranreHuunpkynb WLIII-630 WLI-125 TOCT 166-89, gnana3oH namepeHuin ot 0 o
630mMm, ueHa genennsa 0,1 Mm
Pynetka PK-5-16 TOCT 7502-98, anana3soH namepenun ot 0 go 5 m, ueHa genenunsa 1mm
TonwwmHomep ynbTpassykoBon A1207 TOCT 28702-90, ananasoH namepenun ot 0 go
35MmM, npegenbl OCHOBHOM onyckaemown norpewiHocTtn +0,5%
6.6.1.5.3 | Yrnomep ¢ HoHnycom Tun 1 5 YM FOCT 5378-88, avanasoH nsmepenusi ot0 go 180°,
npegenbl OCHOBHOW 4OMYCKAaeMOW NOrpeLIHocTn +5°
6.6.1.5.4 | Buckosumetp tTrna BY TOCT 1532-81
6.6.2.4.1 | lNoBepoyHasa ycTaHOBKa C 3TaNOHHLIMK pacxogomepamu n cyetunkamm YINCXK-50 TY
4381-005-5574, pnanasoH pacxoga ot 0,02 go 50 m3/4, norpewHocTb He 6onee 0,5 %

6.2.2 [lonyckaeTca NpMMeHeHne OpYyron KOHTPONbHO-U3MEPUTENbHOW annapaTypbl U o6opyaoBa-
HWUS, aHaNoOrM4YHbIX N0 CBOMM TEXHUYECKMM XapaKTepucTmkam n obecrneumBarolnx 3agaHHble pexuMbl no-
BEPKU U JOCTOBEPHYO TOYHOCTb.

6.2.3 Bce cpeacrtea nsmepeHun JormkHbl ObiTb NoBepeHbl opraHaMmu [focyqapCTBEHHOW METPONO-
rmyeckon cnyxbbl 1 UMeTb AENCTBYIOLLME CBUOETENBCTBA O NOBEPKE.

6.2.4 MNpu npoBegeHUM NOBEPKM NCMNOSb3YHTCS KOMMMNEKTbI MPUCNOCOBNEHNI;

- kioBeTa YT-012 — npu onpegeneHMn NOrpeLHoCT 3NEKTPOHHOro Groka, KoTopasi COCTOMT U3
KkoMmnnekTa TexHonormnyecknx N3l ycTaHOBNEHHbIX HANPOTUB APYr Apyra B METanNIMYeCcKyto BaHHY;

- MP-004 - npn onpeaeneHnn BENUYUHLI HEMEPECEYEHNSA OCEN OTBEPCTUN;

- MP-005 - npu onpegeneHun yrra HakroHa 0CYU akyCTUYECKOro KaHana;

6.2.5 MNpu npoBeaeHUM pacyeToB Npu NoBepKe OOMycKaeTcs UCMNOMNb30BaTb aBTOMaTU3NPOBaHHOE
nporpaMMHoOe CpeaCcTBO NOBEPKU.

6.3 TPEBEOBAHWA BE3OIMNACHOCTHA

K npoBeaeHunto NoBepky AoMNyCcKalTCs Nvua, M3yYnBLLME HACTOSLLMIA OKYMEHT U NpoLlleaLlme UH-
CTPYKTaX MO TexHMKe HGe3onacHocTu.

TpeboBaHus 6e30NacHOCTM OCYLLLECTBAOTCA B COOTBETCTBUN C TpeGoBaHuAMMA M. 4.
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6.4 YCJIOBUA NMOBEPKN
6.4.1 Npwn npoBegeHUN NOBEPKM AOMKHbI COBNoAaTbCa cneayoLme yCnoBus:
6.4.1.1 Okpyxatwwasn cpeda —Bo3ayx ¢ napameTpamu:

- Temnepartypa, °C 20+5

- OTHOCUTENbHAadA BNaXXHOCTb, % o1 30 oo 80
- aTMOocepHoe fasneHue, klla 84-106,7
6.4.1.2 NoBepoyHast KNOKOCTb:

- Temnepartypa, °C 2045

- gaeneHue B Tpybonposoae, Mla, He 6onee 1,6

- U3MEHEHMe TemnepaTypbl NOBEPOYHOM XMAKOCTU B Mpouecce noBepkn npubopa He AOMKHO
npesbiwaTb +2 °C.

6.4.1.3 YpaneHue 3b ot mecta yctaHoBku YIP (anuHa kabenen) pasHo ot 5 go 200 m.

6.4.1.4 HanpsikeHue nutaHusa — (220+4,4) B yactoton (50+0,5) Ny

6.4.1.5 OTcyTcTBME BUBpaummK, TPACKKU, YOapoB, BNUSOWMX Ha paboTy npubopa, BHELUHUX 3nek-
TPUYECKMUX U MarHUTHbIX Nosien.

MpumeyaHue. [onyckaeTcs npoBeAeHe NOBEPKM B paboyumx ycrnoBmusax akcnnyartaumm npnbopos
npu cobnogeHnn TpeboBaHUI K YCOBMSIM 3KCnyaTaumm NoBEpPOYHOro o6opygoBaHus.

6.4.2 MNoBepKy MMUTALUOHHBIM METOAOM crefyeT NpoBoauTb Ha kioBeTe YT-012 unu noctasnde-
MbIM ¢ npubopom YT1P, B aToM crydae napameTpbl 6epyTcs n3 nacnopta Ha YTP.

MoBepoyHas XNOKOCTb - BOAA AUCTUNIIMPOBAHHAS.

Mpn nposegeHun atana |l nepBuUYHON N NEpPUOANYECKON NOBEPOK B KayecTBe MNOBEPOYHOW UC-
Nonb3yeTcs XMAKOCTb C AeNCTBYoLero Tpybonposoaa, rae akcnnyatmpyeTtcs npubop.

6.4.3 Npun npoBeaeHUN NOBEPKM MPOMMBHLIM METOL4OM COBMOAAI0T cnegyoLlme ycroBust:

6.4.3.1 YcnoBuga no 6.4.1.

6.4.3.2 loBepsieMbin NPMOOP MNOACOEAMHSAIOT K MOBEPOYHON YCTAaHOBKE Yepe3 MpsiMble ydacTKu
Tpy6 anuHon He meHee 15 Oy oo YIMNP n 5 [y nocne YMP ana YMNP Oy 32 n Bbiwe, a ons Manbix guameT-
POB MpsiMble y4acTkn He TpebyloTcs.

6.4.3.3 VIameHeHMe pacxoda B npouecce MOBEPKM MO KaHany maMepeHuss obbema He [OormkHa
npesbiwaTb +5,0% OT ycTaHoBMBLUEroCH 3HayYeHus. OTKNOHEHe NepBOHaYanbHON YCTaHOBKM pacxoda He
porkHa npesbiwaTth £5,0% oT 3agaHHOMN.

6.5 NMOArOTOBKA K NMOBEPKE

Mepen npoBeaeHMeM NOBEPKU BbINOMHAT cnegyowmne noaroToBUTenbHble paboThl:

6.5.1 NpoBepsAOT HaNU4MA ENCTBYHOLLNX CBUAETENBCTB (OTMETOK) O NOBEPKE B hopmMynsipax uc-
NoMNb3yeMblX CPEACTB U3MEPEHUNA.

6.5.2 MNMogrotaBnNuBalOT CpeaCcTBa NOBEPKM K paboTe COornacHo UX MHCTPYKUMSIM MO SKCnyaTaumu.

6.5.3 MNpoBepstoT cobnogeHue ycnosun 6.4.1.

6.5.4 lNMpoBepstoT HanNnyne BCroMoraTenbHbIX YCTPOWUCTB (NpUCnocobneHnin), nepedmcrieHHbIX B
Tabnuue 12.

6.5.5 MNMogrotaBnuBaloT NoBepsiembli NpUbop 1 cpeacTsa M3MepeHns Kk pabote.

6.5.6 NpoBogaT MeponpuaTus No TexHuke 6e3onacHoOCTH, ykasaHHble B pasgene 6.3.

6.5.7 lMNMpu npoBeaeHnn paboT NPOBEPSAIOT, YTO NOGIM3OCTM OT MecTa npoBefeHus paboTt no no-
BEPKE N MecTa yCTaHOBKWN n3MepuTenbHblX NnpeobpasoBaTeneit Ha Tpybonposogax He BeAyTCA CBApOYHbIe
n gpyrme paboTbl, CONPOBOXAAIOLMECS BbICOKMM YPOBHEM 3MEKTPOMArHUTHBLIX U3NYYEHUA UNKU aKycTude-
CKUX LLYMOB BbICOKOW 4acTOTbl.

6.5.8 lMogkntoyeHne namepuTenbHbIX U KOHTPOSbHbLIX NPMOOPOB K noBepseMomMy npubopy NpoBo-
OAT B COOTBETCTBUU PUCYHKOM 4 MPU UMUTALMOHHOW METOAMKE U PUCYHKOM 9 Mpu NPOfIMBHON METOOUKE.

6.5.9 lMNpu nponveBHOM MeTOAUKE MPOBEPSIOT repMEeTUYHOCTb COEOMHEHUN U Y3M0B MNOBEPOYHON
YyCTaHOBKM NPOBHbBIM AaBreHneM.
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Cuctemy cumtaloT repMeTMYHON, ecnv npu nogadye pabodero gaBfeHWss B TeYeHue 5 MUH He
HabnoOaT TeUM UM NOSIBNIEHUSA Kanernb XUAKOCTU, a Takke OTCYTCTBYEeT nageHue AaBreHusi NoBEepoY-
HOW >KWOKOCTM MO KOHTPOSIbHOMY MaHOMETPY.

6.5.9.1 Mpnbop BbIAEpPXKUBAIOT Nepen NoBepKon B Hepabodem cOocToAHUN He mMeHee 30 MUHYT B
ycnoBsusax 6.4.1, a 3aTeM - BO BKIMHOYEHHOM COCTOSIHUM Npu ycrnoBusix 6.4.1 - He meHee 30 MUHyYT.

6.5.9.2 Ha nepBuyHyto noBepKy NPOSIMBHLIM METOAOM MPEACTaBnsoT Npubopbl, OTrpagynpoBaH-
Hble N0 MeToauke NpunoxeHusa I,

6.6 MPOBEJEHWE NMOBEPKW/

6.6.1 lNoBepka UMNTaALMOHHBIM METOLAOM.

6.6.1.1 BHeLwwHMI ocMOTp.

[Mpn BHELHEM OCMOTpe NPOBEPSAOT COOTBETCTBME BHELLUHEro BuMAa M COCTOSHUSA npubopa, npu
39TOM MPOBEPSAIOT KOMMNIEKTHOCTb Npnbopa.

MpnGop He AOMKEH MMETb BUAMMBIX NOBpeXaeHun n aecdopmaumii. MNMpoBepsaoT Hanuumve nnomo
Ha YTP n Ha 3b, No HapyLLEeHUIO KOTOPbIX KOHTPOMMPYHT HECAHKLMOHMPOBAHHLIN JOCTYN K npubopy. Mpu
HanuumMm gedekToB NpMOOpP NOANEXUT HaANPaBEHUO B PEMOHT.

6.6.1.2 NpoBepka NpaBUibHOCTN MOHTaXxa npubopa.

Mpn npoBepke NpaBUNBHOCTU MOHTaXa npubopa ycTaHaBNMBAKOT COOTBETCTBUE ASIMHbI NPSIMOro
y4yacTtka TpybonpoBoaa, ycnosu moHTaxa M3l n 3b.

YctaHoBka YIP gomkHa ObiTb Npon3BedeHa B BEPTMKANbHOM, FOPU3OHTANIbHOM MM HaKMOHHOM
TpybonpoBoAdax Ha BOCXOASALLEM MOTOKe Takum oBpa3om, YTobbl MUCKIYanacb BO3MOXHOCTb BblnageHuns
ocagka U3 XXMAOKOCTU Ha noBepxHocTb M3r.

BepTukanbHoe pacnonoxeHue YIP Hanbonee npeanovtutensHo. [pu ropusoHTanbHOM Nosoxe-
HUKM TpybGonpoBoAa NpeanoyTUTENbHO 0BecneyYnTb ropM3oHTanNbHOE PacrorfioXeHne MOCKOCTU OCu Aep-
xaTtenemn.

Mpn moHTaxe YIP HeobxogmMmo obecneuntb NpsiIMONMHENHbIE y4acTkn TpybonpoBoga oo mecTta
ycTaHoBku N3l gnvHon n nocne B cooTBeTCTBUKM € Tabnuuen 13.

Tabnuua 13
[nnHbl NnpAMONUHEnHbIX y4acTkos, [y
Twun mecTHOro conpoTmBreHns [Ho ycraHoBku YTP Mocne yctaHoBku YT1P
1-nyyeBble MHOrony4esble | 1-niyyeBble | MHOrony4eBble
PaclunpeHnune 15 10 5 1
CyxeHwne 5 1 3 1
KoneHo 15 10 5 1
OT1BOA 15 10 5 1
Perynupytoulasa 3agBuxka 40 18 8 1
IMONHOCTLIO OTKPLITHIN LLIAPOBOW KpaH 15 5 5 1
Hacoc 40 15 5 1

Mpun moHTaxe M-06pasHbix YIP dy15-25Mm TpeboBaHus K AnMHE NPAMbIX Y4aCTKOB OTCYTCTBYHOT.

Ha ropusoHTaneHbIX Tpybonposogax lM-o6pasHeie YIP Heobxoaumo ycTaHaBnmBaTb B FOPU3OH-
TanbHOW MMOCKOCTM TaK, YTOObI akyCTUYecKas oCb Haxoaunachk He Bbiwe ocu Tpybonposoaa.

Ha BepTukanbHbIx TpybonpoBogax M-o6pasHbie YIP MoXHO ycTaHaBnueaTth B Mob6OM NonoxXeHun
OTHOCUTENBLHO OCK TpybBonpoBoaa.

M3mepeHue AnmnHbl NPAMOro yyacTtka BbINOMHAT C MOMOLLbLIO PYNeTKU.

6.6.1.3 OnpoboBaHune npunbopa.

Mpn onpoboBaHmMM npubopa yctaHaBnMBalT ero paboTocnocobBHOCTL B COOTBETCTBMM C pa3de-
nom 5 HacTosLLero pykoBoACTBa MO 3KCnnyaTauuu.

MpumevaHus.

1 Ha atane | ans onpo6oBaHUSA UCNONb3YIOT CXeMY, NMPUBEAEHHYIO Ha PUCYHKe 4.

2 Ha atane |l onpo6oeaHune npubopa NpoBogAT Nocre 3aBepLleHns MOHTaxa npubopa.

BkntounTe B ceTb NUTaHMsA noBepsiemMbl Npubop.
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Mpwn ncnpasHom pabote Npnbop JOMMKEH NHOMLMPOBATL pacxod 1 nponacTtb coobuieHmne « OLUMBKAY.
6.6.1.4 OnpegeneHune norpewHocTn Ob B pexumax namepeHusa pacxoga n obbema npoBoaAT B
COOTBETCTBMMU C PUCYHKOM 4 B criefytoLLen nocrnenoBaTenbHOCTU.

1 2 s
[nen |[nenz )| [nens |[nena] A
s HE E T E g = TIOBL - {—— - A1i2
E g§ 5 E %E S & TOK2+ +
PYC-1 & MY A2M1
% W/OBLL, |—
A2[2 ‘

Man1, 2, 3, 4 - nceaonpeobpaloBaTenu;

C1, C2 - npucnocobnenune ¥YT012 (kioBeTa);

A11I2 - BonbTMeTp yHuBepcanbHbId LL31;

A21I2 - yacToTOMEP 2NEKTPOHHO-cUeTHbIW Y 3-64/1;
MpumeuyaHue - B kauecTse koseT C1 1 C2 MoXeT NpUMEHATLCH
nocTaBnsiembli ¢ pacxogomepom YT1P, B aToM cnyyae napameTpsbl
BepyTesn na nacnopra Ha YT1P.

PucyHok 4

N3 Tabnuubl 14 BbiGUpatoT 3HadeHus wkanbl S, Qpacy B cootBeTcTBMM ¢ AnameTtpoM YTP. Mpu
noBsepke Ha ktoBeTe YT-012 (ncnonHeHus 6e3 YIP) 6epyT 3HadeHna ans anametpa Dn=0,05 m.

Tabnuua 14
OunameTtp, Ay, Mm 15-50 65 80 100 150 200 o/t
Wkana S, M°/4 10,0 12,0 15,0 | 20,0 30,0 | 40,0 10,0
Qpacy, MY 8,0 10,0 13,0 16,0 25,0 30 8,0
PaccuntanTe pasHuLy BpemeH At (MKC) cooTBeTcTBYtOLEe Qpacy:
QPAC’-I

1=
1413,717x D, x C* (10)

rae  C — cKopoCTb pacnpoCTpaHeHus yrnbTpa3Byka B Boae, u3 tabnuubl 17 ons coOTBETCTBYHO-
LLler TemnepaTtypbl BOAbI, M/C;
Dn- 3HayeHue guameTpa, M.
Bbluncnnte Atc ons kaxgoro KkaHana n sanporpammupymnte B npubop, ansa ncnonHenms PYC-1-X
Tak Xe BblYMCNATCA 3Ha4YeHMs Ansi 06enx namepuTenbHbIX KaHamnoB:
Atc =At+At0 (1 1)
roe Aty — HyneBoe cMmelleHue U3MepUTENbHOro KaHarna, nocrne nNpoBefdeHns aBTOKOPPEKUUN Mo

3anuwuTe pacxog Quam No NokasaHuio nHankaTopa B Tabnmuy 15.

MeToauke n.5.1.2, MKc.
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Tabnuya 15
Ne Qpacy Quam npegenbl NOrpeLlHoOCTU n3MepeHmnst pacxoaa no, %
kaHana | MM M°/y nHamkaTopy TOKOBOMY BbIXo4y
Jq dq thakT Ji & tpakr
1 +0,3 +0,7
2 +0,3 +0,7
Bbluncnmre oTHOCUTENBHYHO NOrPELLHOCTb No hopmyne:
5, =2 =100,
pacu (1 2)

I/Ismepre TOK [nam (MA) Ha TOKOBOM BbiXoae 35, BbIMUCIINTE NOIrPeLlHOCTb UAMEPEHNA pacxoda
Ha TOKOBOM BbIxo4e di No oopmyne
S ImM _Imin / IMaK _Imin _Q acy
= ( A )-Q, x 100%
Qpacq (13)

roe S - ycTaHoBNEHHOe 3HaueHwe LKarbl pacxogda M /u,
Inam, Imak, Imin- namepeHHoe, MakCUManbLHOE U MUHMMAarbHOE 3Ha4YeHUA NO TOKOBOMY BbIXOAY,
MA
Pe3ynbTaTbl NOBEPKM CUMTAKOTCHA MOMOXUTENbHBIMWU €CNN 3HAYEHUS NOrPELLHOCTU COOTBETCTBYHOT
yKkasaHHbIM B Tabnuue 15.
OnpeaeneHne norpewHoCcT namepeHmsi o6bema Npon3BoOANTCS cnegyowmm obpasom:
- NepenguTe B peXmm nHamkaumm obbema;
- 3anycTuTe CeKyHOOMEpP U CYETYUK MMMYMbCOB Ha YacToToOMepe B MOMEHT U3MEHEHUS eOUHULIbI
MIagLlero paspsaga nHaukaTopa;
- 3anNVLWIKTE NOKa3aHWs UHAMKaTopa: o6beMa VHay (M°) 1 BpemeHu paboTbl tHay (4ac);
- yepes Bpems He MeHee 6 MUH OCTaHOBWUTE CEKYHOOMEP U CHETYUK MMMYNbCOB B MOMEHT U3Me-
HEeHVs eguMHULbBI MnagLero pas3psaaa;
- 3anuIIMTe nokasanus UHaukaTopa VKoH (M°), tkoH (4), N (Konn4ecTBO UMMYNbCOB) W MOKA3aHWs
cekyHgomepa t (cek);
- onpegenute nameHeHne obbema 3a Bpems t no popmynam:
Vun3am = VKOH - VHay (14)
Vumn = Nxk/1000 (15)
roe  Vnsm — namepeHHbIn 06bem No MHAUKaTopy, M3;
VUMM - U3MEpPEHHBIN 06EM MO UMMYNLCHOMY BbIXOAY, M
k — Bec ogHOro nmnynbca 3anporpammMmupoBaHHbIv B npubop, n/umn.
- onpefenuTe pacyeTHoe 3HaveHne obbema Vpacy, M° no opmyre:

xt
prl — QPL’
3600 (16)
- onpeaenuTe NorpeLLlHoCT! naMepeHns obbema dv 1 dvi no opmynam:
V]/BM - Vpact{ J
oy =————x100%, (17)
pacu
Vinm - V
. =lHMH—P““JX100%, (18)

pacu

3HayeHust NorpeLLIHOCTM n3MepeHnss obbema dv 1 dvu JOMKHbI ObITb He 6onee + 0,3%.

OnpepeneHune NOrpeLwHoCT! N3MePEHNsT BpEMEHWN pacnpoCTpaHeHns yrnbTpasByka NpoBOAMTCS MO
CXeMme puCyHKa 4 Ha kioBeTe YT-012 cnegytowmm obpasom:

C nomouubtlo TepMoMeTpa € TodHOCTbO He mMeHee 0,1 °C onpegenute TemnepaTtypy Bogbl Ha
ypoBHe ycTaHoBku M3,
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Mocne aToro namepbTe BPEMS MPOXOXAEHUS YNbTPa3BYKOBbIX MMMNYNbLCOB U onpeaenuTe tcp ANs
Ka)kgoro namepuTenbHoro kaHana. [nsa atoro 3anuwuTe 3HavyeHnsa BpemeH t1, t2 (¢) gns kaxgoro kaHana.
Bbluncnute pacctosHue Lp (m) mexay M3rt:

L,=Cyx((t, +t,)x0.5—(1.3+ L, x0.01)x10™°) (25)
rae Co - CKOPOCTb yNbTpasByka B BOAE B M/C NpU U3MepeHHOM Temnepartype no tabnuuel7;
Lk — gnvHa kabens, m.
- onpenennute norpellHoCTb USMepeHmnd BpeMeHn pacnpocTpaHeHusa yrbTpa3ByKa 5|_ no (bopmyne:

[LP 'L]

SL = XIOO%, (17)

roe L — pacctosanune mexay M3l u3 nacnopta Ha koBeTy YT-012.

3Ha4eHuUst NorpeLlHOCTU N3MEPEHNS BPEMEHW pacnpoCTpaHeHUs ynbTpa3sByka o, AOMKHa 6biTb He
oonee + 0,3%.

6.6.1.5 Onpeagenexve n namepeHne NMHENHO-YrnoBbIX napameTpos YI1P.

6.6.1.5.1 NamepeHne BHYTpEHHEro agnameTpa.

N3mepeHue BHyTpeHHero guameTtpa Kopnyca ynbTpa3ByKOBOro npeobpasosarens.

BHyTpeHHUn anameTp kopnyca YIP namepsoT WTaHreHuMpKynem no AByM B3auMonepneHanky-
napHbIM HanpasneHuam I-1 n lI-11 (D, n Dy) B ceveHun Il (pucyHok 5). ToyHOCTb namepeHust He meHee 0,1 %

ot fy.

i T TITrrD ¥

PucyHok 5
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Mo kaxxgomy M3 HanpaeriEHMI Kopnyca BbINOSHAKT HE MeHee 11 namepeHun.
BblumcnaoT cpegHeapudmeTudeckoe 3HavyeHme BHyTpeHHero anameTpa

1 (1 1
Dn'=—-(—ZDHi +—ZDH) (19)
2 \n m

MposepsioT BbinonHenme ycrosus |y —D;|<0.05Dn".

o moHTaxa YTP B peanbHbi Tpy60ONpoBOA MO TAaKOW XXe MeTOOMKE N3MEPSIOT BHYTPEHHUIA ana-
mMeTp TpybonpoBoaa (C y4eTOM OTIIOXKEHUIN) U TaKKe BbIYUCNAT ero cpeaHee 3HavyeHue Dn.
lMocne npoBeaeHWst 3MepeHU NPOBEPSIOT BbINOSTHEHNE YCITOBUS:

|Dn —Dn '| <0.05Dn (20)

Ecnv naHHoe ycrosue He BbinosHaeTcs, To MoHTax YIP B JaHHOM MecTe JonycKaeTCs TOMbKO C
YCTaHOBKOW MPSIMOSIMHENHbIX Y4aCTKOB OTBEeYaroLwmx ycrosuto - 7 Iy oo n 1 [y nocne YI1P.

N3mepeHune BHyTpeHHero avameTpa Tpybonposoda Npov3BOAAT B crneaylolen nocrnegoBarterib-
HOCTMW.

Pynetkown B ceveHusix |-l n -1l (pucyHok 6) He meHee 11 pa3 n3amMepsaIT ANVMHY OKPY>XXHOCTU Tpy6Oo-
NPOBOAA U BbIMUCNAIOT CPEAHIOK ANUHY OKPY>XHOCTU LH, M, U cpefiHee 3Ha4YeHne Hapy>XHOro guameTpa rno
dopmyne:

Dui =Lni/3.1416, (21)
$25 depxamens N30
M27=15
| [l

1 mpyfonpobod
A

‘% R N

- P Sl g e e e
] \ OMAOKEHUS

A
2 IS

= Ny /

/'/-
A B
- >

@ SNNNNAY

= d HL
I
3aznywka / 2

PucyHok 6

NMpumeyaHue - B 30He namepeHns AnnHbl OKPY>XHOCTU MOBEPXHOCTb TPYOONPOBOAA OYULLAIOT.

TonwwmHy cTeHkn H namepsioT ynbTpa3ByKOBbIM TOSWMWHOMEPOM (MK foBbiM ApYrMM NoBepeH-
HbIM CPeACTBOM U3MepeHUs ¢ TodHOCTbo A0 0.1% ot [ly) B 2-x Toukax, onpeaensiemblx nepecevyeHnem
ocu |-l ¢ noBepxHocTbto kopnyca B nnockocTu -1l (pucyHok 6).

B kaxxgon Touke BbINONHAKT HE MeHee 11 n3amepeHun.

BeluncnsawoT cpegHeapugmMeTndeckoe sHavyeHne TonwmHel H.

CpenHee 3HaveHue BHYTpeHHero guameTpa Tpybonposoga B ceveHun |l no pesynbtatam name-

peHMVI BbIHNCAKT COrMacHO BblpaXeHuto:
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D, =Dy -2H (22)
Dy =Dy -2H (23)
BbluncnsaroT cpefHee 3HadYeHne BHYTPeHHero anameTpa Dn

Dn:(Dnl"'DnE)/z, (24)

6.6.1.5.2 NamepeHwne pacctosiHusa mexay N3l B YIP npon3BoasT aneKTpoHHbIM cnocobom ¢ no-
mowbto Ob. [Ins atoro 3anonHute Bogon YIP mnnun ydactok TpybonpoBoga ¢ ycTaHoBneHHbiMu M3, Tak
4yTOObI M3nyyawLwme nosepxHocTn M3 nonHocTbo Haxoaunucb noa Bogon. C NOMOLLBID TEpMOMETpaA C
TOYHOCTbLIO He MeHee 0,1 °C onpefenuTte TeMmnepaTtypy Bogbl Ha ypoBHe ycTaHoBku M3T1.

Mocne 3aToro MamepbTEe BPEMSA NPOXOXAEHMS YNbTPA3BYKOBbLIX UMMNYbLCOB U onpegenute tep Ans
KaXKgoro uamMepuTenbHOro kaHana. [1ns aToro sanuwmTte 3HadeHus BpemeH t1, 2 (c) ons kaxxgoro kaHana.
Bbluncnure paccrosHue L (M) mexagy MN3r:

L=Cyx((t, +t,)x0.5—(1.3+ L, x0.01)x107°), (25)
roe Co - CKOpOCTb yNbTpa3Byka B BoAe B M/C Npu n3amepeHHon Temnepartype no tabnuuel’;

Lk — pnuHa kabens, m.
Onpegenenune L npoBogaT He MeHee 5 pa3 1 paccunTbiBalOT cpegHeapudMeTny. 3HadeHne Lep:

2L, (26)

i=1
n

roe n - Yucrno onpenenenun L.

6.6.1.5.3 Yron HakmnoHa OCW aKyCTMYeCcKOro kaHana Kk ocu Tpybbl, rpag, U3amepsoT C NOMOLLbIO

LUTaHIM 1 yrnomepa.
Yron namepsitoT ¢ TOYHOCTbIO HE MeHee 5' He MeHee oauHHaALUaT pas, NpeaBapuTenbHO YCTaHo-

BUB LUTaHry B oTBepcTus gepxarens MNM3MM (pucyHok 7).

F

a

PucyHok 7

BbluncnaioT cpeagHeapugmeTnyeckne saHavyeHms an, rae n=1,2.

Mpn 9TOM AOMKHO BbINOMHATLCA ycnoBue: |ain-an|<5',

BbluncnsioT cpegHeapudmeTmyeckoe 3HavyeHne  o=(al+a2)/2.

6.6.1.5.4 CmeLleHne OCK aKyCTUYECKOro KaHana OTHOCUTENbHO LieHTparnbHOM ocu Tpybonposoaa
%, (PUCYHOK 8) onpedensioT C NOMOLLBIO ABYX U3MEPUTENbHbIX LWTAHT PaBHOW ANUHbLI U LWTaHreHUUPKYNS.
OpHy wTaHry nponyckatT vyepe3 oTBepctusa gepxatenen M3, obecneuvBasa cKonb3swlyo nocagky, a
OPYrylo pasMeLlaloT Ha Hapy>XHOW MOBEPXHOCTU Tpybbl Tak, 4TobBbl TOYKa KacaHus sBnsnacb LEHTPOM
WTaHrK. 3aTtem, 3aKpenuB KOHLbI LUTAHr CTSPKKaMWU Ha paBHOM PacCTosHUM A, M3MepstoT pacctoaHne A
WTaHreHunpkynem. MNMepemelyan BHELLHIOW LUTAHIy Ha APYryrd CTOPOHY Tpybonposoaa W, UCMOMb3ys Bbl-
LUeyKa3aHHY0 MeTOoAuKY, namepsatoT pasmep B. CmeweHne y, ¢ TouHocTbio He meHee 0,1 % ot [y, onpe-
nensaT no dopmyne:
(A_Hl);(B_Hz), (27)
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H - monuuHo mpybonprboda
PucyHok 8

roe Hy, Ho- TonwuHa cteHkn TpybonpoBoda B TOYKax CONPUKOCHOBEHUS CO LUTAHIOW, MO pesyrb-
TaTam U3MepPEHUI CreayroLen METOANKN, M.

Ons ncnonHeHns PYC-1-X onpefeneHne CMELeHU OCcen akyCTUYECKMX KaHaroB MpoBOAUTCSA
aHanormyHbIM cnocoboM pasgenbHO AN KaXK40ro N3MepUTENbHOro kaHana. Mpu aToM AOMKHO BbINOMHAT-
cs1 ycnoswue |y-r/2|<0.005Dn.

TonwmHy cTeHkn H namepsitoT ynbTpasByKOBbIM TOSMWMHOMEPOM (MK NtobbiM ApYrMM NOBEPEH-
HbIM CPeACTBOM u3MepeHus ¢ TodHoCTbio A0 0.1% ot [ly) B 2-x Toukax, onpegensiemblx nepecevyeHnem
ocu lI-Il ¢ noBepxHocTbiO kOpryca B nnockocTw -1l (pucyHok 6).

B kaxkgon Touke BbINOMHAT He MeHee 11 namepeHuin.

BbluncnsioT cpegHeapmnpmMeTmyeckoe 3Ha4YeHne TonwmHbl H.

6.6.1.6 OnpeneneHne koapduumneHTa Koppekumn.

KoadppumumeHT koppekumm K onpenenstoT no opmyne

K= (%,{2 . tga)/KLa , (28)
4~;(2

K, =41- , 29

. Dn? (29)

roe o - pakTmyeckn naMepeHHbI yron HaknoHa ns 6.6.1.5.
Kr - rmgpoanHammyeckun koadpduumeHT (30), onga Bpeskn nbesoneobpasoBaTternien no xopae pa-

BeH 1,0.
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[ns npubopos, Bbinyckaembix M3 npoussoctea ¢ YIMNP guametpanbHom Bpeskon nbesonpeobpa-

3oBarenen, 3HavyeHune K , paBHbl 1. INpu nepmnogmyeckon nosepke 3HayveHuss K, BbIMUCAIOTCA NPU Hanu-
YN HEPABHOMEPHbLIX (HECMMMETPUYHBLIX) oTrHoXeHun Ha YTP. Kr BbibupaeTcs 13 Tabnuupbl 16.

Tabnvua 16
'ﬂ{’; 32 40 50 65 80 100 150 200 250 300
é 0.9272 | 0,9290 | 0,9306 | 0,9320 | 0,9334 | 0,9354 | 0,9383 | 0,9400 | 0,9418 | 0,9437

MopogmHamuyecknn koadduUMEHT npeacTaBnseTr coboM OTHOLIEHME CKOPOCTU XUOKOCTH,

OCpeLHEHHOW MO aKyCTU4eCcKoMy kaHany npubopa, K cpegHen CKOPOCTU XKMAKOCTU B MONEPEYHOM CeYEHNN
Tpybonposoga. OH 3aBUCMT OT pacnpeneneHns MeCTHbIX CKOPOCTEN MOToka B CTBOpe yctaHoBku [1O[1
npubopa, ot yncna PenHonbaca Re u wepoxosaTtocTtn Tpybonposoaa.

ue 18.

bopa.

MapogmHamunyecknin koadpdpuunenT Kr onpegenstot no dopmyne
Kr=1.01+038-vJ1,

roe A - KOAPUUNEHT rMAPaBINYECKOro TPEHWS.

3HaveHune koapuumneHTa A BblMMCNAT No hopmyne
2=0.11-(68/Re+ K3/1000Dn)"* | (31)

roe K3 - 3HaueHne akBMBaneHTHOM LLEPOXOBaTOCTM TpybonpoBoga onpeaenstoT cornacHo Tabnum-

(30)

Uuncna PenHonbaca Re onpegenatoT no chopmyne
Re =4Q/(z-Dn-v)

roe Q — 3HaueHe pacxoaa, M/c;

Dn - gnametp Tpybonposoaa, M, (u3 n. 6.6.1.5);

V - 3Ha4YeHMA KOIPPULMEHTA KNHEMATUYECKON BA3KOCTU B YCMNOBUSIX AKCNyaTaLMm AaHHOTO Npu-

(32)

3HayeHMe v, COOTBETCTBYHOLLEE TeMnepaType BoAbl B YCIOBUSIX SKCMyaTaumm npubopa onpeae-

NAT No AaHHbIM Tadbnuubl 19.

3HauveHune v gpyrux xkugkocten onpegenstot cornacHo NOCT 8.025 unu namepsitoT no otobpaH-

Hov npo6e BMCKO3NMETPOM.

Bbluncnute cornacHo coopmynam (30, 31, 32) 3HadeHune rmgpogmHamMmmnieckmnx koadpgpuumnentos Kr

Onsi 3HauveHun pacxogoe Qmakc/2; Qmakc/10; Qmakc/25; Qn; QMuH.

Boluncnnte koaddmumneHTbl Koppekummn Kuakcre, Kmakcio, Kmakers, Kny, Kmun no doopmyne (28) ans

COOTBETCTBYIOLLUMX 3HAYEHU rnapoamHaMmniecknx koadguumneHTos Kr.

Onpepgenute koadhdumumeHT koppekumm K:

K — KCPMAKC/Z + I<CPMAKC/10
2
MonpaBo4HbIN KO3 PULNEHT A:

A — I<CPMAKC/10 + KCPMAKC/ZS
2xK
MonpaBo4HbIN KO3 rLnEHT B:

B — KCPMAKC/ZS + KCPH
2xK
MonpaBo4yHbIn KoadhuumeHT C:

C — KCPH + KCPMI/IH
2x K
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Ons ncnonHeHnnss npubopa PYC-1-X onpegeneHne koaduumneHTa Koppekuun npoBoguTcst OT-
AENbHO ANS KaXXO0ro KaHana u nporpaMmmmpyeTca B Npubop COOTBETCTBEHHO.

6.6.1.7 BBoA rpagynpOBOYHbIX OaHHbIX.

Mo pe3ynbTatam NepBMYHON NOBEPKM NPOBOAST NPOrpaMMmnpoBaHmne npubopa.

MapameTpbl Dn, L, K, A, B, C, At 3aHOCAT B cBeAEHMNsI O NOBEPKE B MacrnopT Ha npubop un npo-
rpamMmmupytoT B Npmbop (cm. npunoxeHue b).
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6.6.2 NoBepka NponMBHLIM METOLOM.
lMoBepka NPONMBHLIM METOAOM MPOBOAUTCH MO CXEME PUCYHKa 9.
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1 - 3nekmposnbiu 0ok nobepaemozo npudopo;

Z - mpydonpobod noda4u u3MepmemMou cpedu:

3 - 3anopHeiy Benmuae Ho daunacou Bemfu mpydonpoboda:
L - zonopHuU Bexmuas © npubodom;

5.6 - MOHOMEmpH;

T8 - 3anopHau Bedmuns;

PucyHok 9

6.6.2.1 BHeLwwHMN ocMoTp.
Mpu BHeLwHeM OCMOTpe yCTaHaBNMBaKT COOTBETCTBME nNpubopa cnegyrowmnm TpeboBaHmaM:
— MeXaHu4eckue noBpexaeHus n gedekTbl, NPenaTcTBYOLWLME ero NPUMEHEHNI0, OTCYTCTBYIOT;

— KOMIMJIEKTHOCTb COOTBETCTBYET NMacnopTy.

— ocrabneHve KpenneHus y3nos, AeTanen n CocTaBHbIX YacTel He JoMYyCKatoT;
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6.6.2.2 OnpoboBaHue.

Onpo6oBaHue npubopa NPOBOASAT B crieaytowen nocnegoBaTenbHOCTH:

- npoBepsoT 3aszemnieHme YIP n Ob;

- nogkntoyalT 36 Kk ceTn ogHOGAa3HOro NePEMEHHOrO TOKa;

- Npy OTCYTCTBUM NOTOKa No TpybonpoBoay nHankaTop pacxoga b nokasbiBaeT HyneBoe 3Haye-
HWe;

- MpY noga4ve NOToKa MHOMKATOP pacxoda nokasbiBaeT 3HayeHune pacxoda, a uHaukatop obbema
Ha4MHaeT cyeT.

6.6.2.3 Npun nogroToBKe NOBEPOYHLIX YCTAHOBOK NPOU3BOAAT Criedylowme 4eNcTBus:

— yaansoT ra3 (Bo3gyx), OTKpbiBasi BO3AYyLUHbIE BEHTUIM U NPOGKK (B cnyYyae nx Hanu4yus) go no-
ABNEHNS XNOKOCTH,

— nponyckatoT B TedeHne 30 MMH NOTOK XXMAKOCTU No TpybonpoBoaam v KOHTPONMPYIOT NokasaHus
TepMOMETPOB. TemnepaTypHbIA PEXUM CHATAOT YCTAHOBUBLLUMMCS, €CNN B T€YEHWe 3TOro BPEMEHU pas-
HOCTb NOKa3aHU TEPMOMETPOB He npesbicuT 2 °C;

— nNpoBoAAT 2-3 NPOBHbLIX U3MEPEHUS, NPU 3TOM KOHTPOMNMUPYIOT pacxod No NokasaHUsM WUHOUKa-
TOpa npubdopa;

— elle pas NpoBepstoT Hanuyue rasa (Bo3ayxa), OTKpblBasi BO34YyLUHbIE BEHTUIN.

6.6.2.4 OnpepeneHne norpelwHocTn npubopa.

6.6.2.4.1 OnpegeneHne norpewwHocTn npmbopa NpPOBOAST Ha MOBEPOYHbIX YCTaHOBKax, obecne-
YMBAKOLLMX MOBEPKY Ha AnanasoHe M3MeHeHus pacxoga ot Qmakc/2 oo QMUH, NyTeM B3aMMHOrO CpaBHe-
HWUS UX NoKasaHun. MiamepeHusa NpoBoAAT HE MeHee Tpex pa3 Npu cnegyrLmnx 3Ha4YeHnsax pacxoa:

Qmakc/2; Qn; QMUH - 3Ha4YeHus Ansa AaHHOro agnamMeTpa U3 Tabnuubl 1.

MpegBaputenbHo Npnbop rpagympytoT no metoguke Mpunoxenusa I

Onsa ncnonHexnua npubopa PYC-1-X rpagynposky no MNpunoxeHuto I npoBoaAaT kak ans o6bl4HOro
ABYXKaHarnbHOro ucnonHeHusa npubopa, a 3ateM NepeBoadaT B PeXUM yCpeaHEHUS 3HaYeHNU NO KaHanam.

6.6.2.4.2 3HayeHns pacxoga M obbema MOBEPOYHOWN XUAKOCTU, U3MEPEHHbIE NOBEPSEMbIM MpU-
6opom, onpedensoT No nokasaHuaM nHaukatopa Ob M nokasaHuAM yacToTomMepa M amnepmeTpa, noa-
KMtoYeHHbIX K BbixogaMm 3b. MNpu aTom yactoTomMep OyHKUMOHMPYET B peXUME cyeTa KonmyecTBa MoCTy-
nawLWmx Ha ero BXO4 MMMYMbCOB W BHELIHEro yrnpaBSfieHUs Havyarnom W OKOH4YaHuem c4yeta. CurHanbl
yrnpaBneHnss Ha Hero NoAarT C MOBEPOYHOWN YCTAHOBKU NGO BPYYHYIO.

MuHuManbHbIi 06beM gormkeH coctaBnaTe 500 eguHUy, Mnaglwero paspsaga nHgukatopa 4acro-
TOoMepa.

6.6.2.4.3 3HaveHne obbema NOBEPOYHOM XNOKOCTU, MIBMEPEHHOE MOBEPOYHON YCTAHOBKOWN, Onpe-
AENSAT MO NOKa3aHUAM PerucTpupyroLero yCTponcTea B COOTBETCTBUM C MHCTPYKUMEN NO IKCnyaTauum
Ha OaHHY MOBEPOYHYHO YCTaHOBKY.

6.6.2.4.4 B npouecce Kaxaoro M3aMepeHusr oCyLLeCTBNAKT peructpaumio 3HavyeHus crnegyowmx
napameTpoB:

- BPEMSI UBMEPEHUS;

- TemnepaTypy cpeabl;

- 06beM 1 pacxo (nokasaHusa 3TanoOHHOMo pacxogomepa no UMMNYNbCHOMY BbIXOAY);

- NoKasaHus nosepsieMoro npubopa.

B nokasaHusa noBepsiemoro npubopa BXxoaaT:

- NokasaHus nHgukatopa npubopa no obvbemy, No pacxoay;

- NMOKa3aHWsi YacToToMepa, NO KONMYECTBY MMMYNbCOB;

- NoKasaHusA BOMbTMETPa YHMBEPCANbHOrO B pexnMe MunnvaMmnepmMmeTpa, NogKnoYeHHOro K To-
KOBOMY BbIXOAY.

6.6.2.4.5 NamepeHne obbema no npmbopy ocyuiectBnsAoT Ha 0,5 makcumanbHOro gnsd gaHHoro
npnbopa pacxoge. B MOMEHT CMeHbl eguHuMLbl Mnagwero paspsga obbema mHgvkatopa npubopa 3anyc-
KaloT CeKyHOOMEP M YacTOTOMEpP B pexnme U3MEPEHUs KoNuvecTBa MMMybCOB U Yepes BpeMS He MeHee
5MUH, Takke B MOMEHT CMeHbl eAnHMLbI MNaaLlero paspaga uHaukatopa obbema, CEKyHAOMEpP M 4YacTo-
TOMEep OCTaHaBMMBatoT.

N3mepeHne o6bema NoBEPOYHOM YCTAHOBKM MPOBOAAT 3@ 3TO XXE BPEMS.
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6.6.2.5 ObpaboTka pe3ynbTaTtoB N3MEPEHUN.
O6beM XMOKoCTU onpeaensoT:
Vi=kxNi (35)
rae  k —Bec umnynbca 3TanoHHOro pacxo4oMepa;
N - KONM4YecTBO NMMNYNbLCOB.
3Ha4veHne pacxofa B onpedeneHHon Touke Auanas3oHa, ecrnv Ha NOBEepOYHOW YCTaHOBKE OTCYT-
CTBYET yKasaTernb pacxoa, onpeaensoT no gopmyrne
Vi
Qyi 0
roe t- Bpemsa nsamepenus (c);
V - 06bem, onpeaeneHHbI Ha NOBEPOYHOM ycTaHoBKke dhopmyna (35).
3HayeHust NorpeLwHoCTN Npubopa B pexmMme M3MepeHust pacxoda, obbema no nHaukaTopy m no
UMMNYNbCHOMY BbIXOAY BbIYUCIIAIOT NO (hOpMynam:

(36)

61i:%x100%, (37)
yi
021 = M x100% (38)
Vyi ’
d3i= Mx 100% (39)
Vyi

rae  Qy, Vy — pacxog 1 06bem, u3mMepeHHbIe MOBEPOYHON YCTaHOBKOM, MY (M3);
Qp, Vp, Vumn — pacxoa, o6bem No MHAMKATOPY M NO MMMYNbCHOMY BbIXOAY, U3MEPEHHbIE
npuGopom, M4 (M°);
i - NHOEKC NOPAOKOBOro HoMepa N3MepeHus.
3Ha4veHune pacxoga v norpeLHocT Nnpubopa No TOKOBOMY BbIXOAY ONpeaenstoT no opmynam
Qi= S x (Im3m — Io)
Imax —To | (40)

5i= A=Y 100%
Qy , 41)
roe  Oi — norpewHocTb Npnbopa No TOKOBOMY BbIXOAY;
S — wkana noeepsieMoro npuéopa, M/u;
In3m — 3Ha4YeHne No TOKOBOMY BbIXoay, MA,;
Qi — 3HaYeHWe pacxopa NOBEPSIEMOro NpMGopa Mo TOKOBOMY BbIXody, M /u;
Qy — 3HaueHne pacxoma M3MEPeHHOE NOBEPOYHON YCTaHOBKOM, MY,
PesynbTaTbl BbIMUCNEHWI 3aHOCAT B CBEAEHMS O NOBEPKE.
6.6.2.6 MNpunbop cunTaoT NOBEPEHHBIM €CMNN MakCMMarnbHOEe 3Ha4YeHue MOrpeLlHOCTM He NpeBbI-
LIaeT 3HAYEHWI, yKa3aHHbIX B Tabnuue 4 HacTosLLEero pykoBOACTBa MO 3KCnyaTauum.
[Mpn HecooTBETCTBMM NOrpewHoOCTN Nnpubopa Tabnuue 4 gonyckaroT NpoBeaeHNe NOBTOPHON rpa-
OYVPOBKKN MO MeToauKe NpunoxeHus I 1 BbINOMHAT NOBEPKY No 6.6.2

6.7 OPOPMJIEHME PE3YJIbTATOB NOBEPKU

6.7.1 MNpu NonoXnTenbHbIX pesynbTaTax MNOBEPKN B CBeAEHUAX O MOBepKe AenaloT 3anucb 0 pe-
3ynbTatax NOBEpPKU N CTaBAT NOLMMCb NOBepUTENs, a Npubop AonycKakT K aKcnnyaTauum ¢ HOpMNpoOBaH-
HOW NOrPELLUHOCTLIO.

6.7.2 Pe3ynbTaTthl NOBEPKN OPOPMISIOTCA CBUAETENBCTBOM YCTaHOBEHHOro obpasua.

6.7.3 lNpwn oTpuuaTtenbHbIX pe3ynbTatax NoBepkn Npubop K aKcnnyatauum He gonyckaetcsa. B
cBeeHUsX 0 noBepke Npmdopa NpoM3BOASAT 3anNuUCb O €ro HEMPUrogHOCTU, a KNENMO NOBEpPUTENS racarT.
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7 MPABUNA TPAHCIMOPTUPOBAHNA N XPAHEHNA

7.1 Awmkn ¢ npubopamu, NpmbbiBLLME Ha cKnag noTpebutens, OMKHbI ObITb OUNLLEHBI CHAPYXN
OT Nbinu 1 rpsasu. MNepen pacnakoBbiBaHNEM NOCME TPAHCNOPTUPOBAHNUS NPU OTpuUaTeNbHOM TeMnepaType
npubopsbl BblgepxaTb B TeYeHMe 244,

7.2 Awmkun, noanexaiwime BCKPbITUIO, OCMaTpPUBAOTCS KOMUCCUEWN, HasHayaeMon Ha4darbHUKOM
ckraga, Kotopasi y4oCTOBEepPSeTCs B LLeNIOCTU ALWLMKOB. ALMKM BCKPLIBAKOTCH, M NPOBEPSIETCA COCTOSAAHME U
KOMMIIEKTHOCTb Npubopa.

7.3 MNMpubopbl B TPAHCNOPTHON Tape AOMKHbI XpaHUTLCS B KanuTanbHbIX NOMELLEHMAX B YCIOBUSAX
2 no NOCT 15150 He Gonee 1 roga.

MpnbGopbl, N3BNEYEHHbIE N3 TPAHCMNOPTHOM Tapbl, AOMKHbI XPaHUTLCA Ha CTennaxax B oTannvea-
embix nomeleHmax B ycnosuax 1 no FOCT 15150 He Gonee 1 roaa.

7.4 MNMpubopbl B ynakoBKe NpeanpusTUa-m3roToBUTENs MOryT TPaHCNOPTMPOBAaTLCS N0ObLIM BUAOM
TpaHcrnopTa Ha Nobble PaccTosiHUSA MPU BO3AENCTBUN KITMMATUYECKUX (DAKTOPOB BHELLHEN cpefdbl, COOT-
BeTcTBYytoWMX rpynne ycnosun 5 no FOCT 15150, npn aTOM TpaHCNOPTUPOBaHME Ha camorieTax Aonycka-
€TCS TONbKO B OTanIMBaeMbIX repMeTU3NPOBAHHLIX OTCEKAX.

8 YTUITN3AUUA

Mpnbop He coaepKUT BpeadHbIX BELLECTB 1 KOMMNOHEHTOB, NpeACcTaBNsoOLLMX ONAcHOCTb ANs 300-
POBbS MOAEN M OKpY)KatoLLeln cpeabl B MPOLecce M Nocne OKOHYaHUsi cpoka Cry6bl 1 Npu yTUnmsauum.

9 MHCTPYKUWNA MO MOHTAXY U3OENNA

MocTtaBka npubopa noTpebutento MoxeT OCyLLEeCTBNATLCS 3aBOAOM U3rOTOBUTENEM Kak C yrbTpa-
3BYKOBbIM nNpeobpasoBaTeniem pacxoga (YIP), Tak n 6e3 Hero. B cnyyae noctaeku npubopa 6e3 YIP
MOHTaX MNbe303anekTpuyecknx npeobpasosarenen (M3I1) ocywecTBNaeTca HeNnocpeaCcTBEHHO Ha Tpy6o-
nposofde ¢ cobnogeHnem TpeboBaHMM N0 MOHTAXY U YCIOBUSIM SKCMyaTauuun, npeabssnsembim K YIP.

9.1 YKASAHVE MEP BE3OMNACHOCTU

9.1.1 MonTaxx n gemoHtax YIP, ceapka gepxatenen N3l Ha TpybonpoBoae L4OMKHbI MPOM3BO-
ANTbCHA B COOTBETCTBUM C NpaBunammn 6e3onacHoro BegeHns paboT, COOTBETCTBYHOLLMX KaTErOpUN AaHHOTO
TpybonpoBoaa.

9.1.2 lMycko-Hanago4yHble paboTbl JOMKHbI MPOM3BOAUTLCS CNeunanm3MpoBaHHbIMU MOHTaXHbIMU
Opuragamu.

9.1.3 MoHTax, nyck npubopa AOMKHbI OCYLLECTBASATLCS NUuamMm, SONyLeHHbIMK K paboTe ¢ ycTa-
HoBkamu go 1000 B.

9.1.4 Mpwn paboTte ¢ nameputenbHbIMK Npnbopamm 1 BCcnoMmoratesibHbiM 060pyA0BaHUEM AOSMKHbI
cobnogatbca TpeboBaHns 6e30MacHOCTU, OrOBOPEHHbIE B COOTBETCTBYHOLLMX TEXHUYECKUX OMUCAHUSAX U
WHCTPYKUMSIX NO 3KCnnyaTaunm npuMeHaeMbiX npubopos.

9.1.5 3anpewaetcs MoHTax 1 gemoHTax YIP (M3MM) Ha gencTBytowem TpybonpoBoae npwu Hanu-
YMM B HEM BOAbI.

9.1.6 Mecta yctaHoBku YT1P (M3MM) obopynoBaTe KOHTYPOM 3aLLMUTHOIO 3a3eMIIEHUS.

9.2 MOoAroToBKA U3OEJTNA K MOHTAXY

9.2.1 O6wune ykasaHus.

Mepen HavYanom paboT Heob6XxoAMMO BHUMATENBHO U3Y4UTb AAHHYIO UHCTPYKLMIO.

B cny4yae, ecnu npubop Haxoguncs B yCrnoBUSAX, OTAIMYHBIX OT pabounx, HeobxoaMMo BblaepXKaTb
ero B HOpMaribHbIX YCrOBUAX B TedeHue 8 u.

[Mocne BCKPbITUSA TPaHCMOPTHOW YNAaKOBKWM U pacKOHCepBaLuM NPOBEPUTbL KOMMSEKTHOCTb Ha COOT-
BeTcTBME pasgeny "KoMnnekTHOCTL" pyKOBOLCTBA MO 3KCnyaTauum.

OcmoTpeTb BCe cocTaBHbIE YacTu npubopa.

OnekTpoHHbIn 6ok (BB), YIMP, M3ll, kabenn He OOMKHbI MMETb MEXaHUYECKNX MOBPEXOEHUN,
HapyLWEeHUN 3alMTHbIX MOKPbITUIW, CrefoB KOppo3us, ocnabneHns mexaHudeckux kpenneHun. CoeaunHu-
TenbHble Kabenn AoMmKkHbl ObliTb CBOOOAHO YNOXEHLI B OYXThl 1 HE MMETb nepernbos.
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MpoBepuTb LENOCTHOCTb NIOM6.

B cnyyae HecooTBeTCTBUS MNpubopa Bbllleyka3aHHbIM TpeboBaHuAM HeobxoguMmo coobwuTb 06
9TOM Ha 3aBOA-M3rOTOBUTESb.

9.2.2 TpeboBaHusa Kk mecTy yctaHoBkn YI1P.

Mpwn BoIBOpPE MecTa yCTaHOBKM OnpeaenuTb:

- TN 1 maTepman TpybonpoBoaa, NPOAOIKUTENBbHOCTb €ro aKcnayaTauun, COCTOAHUE BHYTPEHHEN
NOBEPXHOCTU N HanNnyne JocTyna K ee nccrnefoBaHuio, BO3MOXHOCTb OCTAHOBKW MOTOKa;

- AManasoHbl N3MepeHns pacxoaa, TemnepaTtypbl, AaBleHUs;

- BO3MOXHOCTb U3MepeHuUsi napameTpoB TpybonpoBoda M XWOKOCTU B YCMOBUAX 3KCnnyaTauum c
TpebyemMor TOYHOCTLIO.

Mecto yctaHoBku YTP gomkHo obecneumBatb ygobctBo obenyxmBaHms. B cnyyae, korga tpybo-
nNpoBO NPOJSIOXKEH B 3emrie, MecTo ycTaHoBkM YTIP Heob6xoanmo obopyaoBaTh Cyxon KaMepon.

Pa3mepbl cyxux kamep 3aBUCAT OT AnameTpa TpybonpoBoaa v AOMKHbI 06ecneynTb BO3MOXHOCTb
paboThbl BHYTPU Kamepbl.

Honyckaetcs akcnnyataumna YIP B 3anuTbix BoAon konoguax ¢ rnyouHon norpyxerus YIP He 6o-
nee 3 m.

YctaHoBky YIP npon3BoguTb B BEPTMKANIbHOM, FOPU3OHTANbHOM MKW HaKMOHHOM TpybonpoBodax
Ha BOCXOASLEM NOTOKe TakuM 06pa3om, 4YTOoOb! MCKYanacb BO3MOXHOCTb BbiNadeHWUs ocagka U3 BoAbl
Ha noBepxHocTb M3l (pucyHok 10).
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BepTtukanbHoe pacnonoxeHune YINP Hanbonee npegnovtutenbHO. [py ropu3oHTanbHOM MOMoxe-
HUKM TpybonposoAa NpeanoyTUTENbHO 06ecneunTb ropu3oHTanNbHOE PacronoXeHue MNOCKOCTU Ocu Aep-
xaTtenemn.

Mpn moHTaxe YIP Heobxogumo obecneuntb NPSAMOSIMHENHbIE y4acTKn TpybonpoBoga 4O MecTa
yctaHoBku 3l gnvHoM n nocrne B cCOOTBETCTBUM € Tabnuuen 13 pykoBoACTBa NO 3KCnnyaTauum.

Mpn moHTaxe YTP M-06pa3Hoi KOHCTPYKUMn TpeboBaHMs K AfMHE NPsIMbIX y4aCTKOB OTCYTCTBYHOT.
YTIP Heobxoanmo yctaHaBnmBaTb Tak, YTOObI akyCcTMyeckasi OCb Haxogunack HUXe ocu Tpybonposoaa.

MpuMepbl NpaBUNLHOrO pacnonoXeHns yyactka spesku M3l B TpybonpoBoa npvBeaeHbl Ha PUCYH-
ke 10.

Tpybonposog AomkeH 6biTb MOCTOAHHO 3anoSIHEH BOAOW AaXKe Nnpu OTCYTCTBUM MNOTOKA.

Honyctnmasn Temnepatypa okpyxatoLien cpegbl oT MuHyc 40 go + 60°C.

Mpn nosTopHOM MOHTaxe YTP (nocne nepunogmyeckon noBepkn) obecneynTb NpexHee NosioxeHmne
YT1P oTHOCUTENBHO HanpasieHNa N3MepaeMoro noToka.

9.2.3 TpeboBaHus K MecTy ycTaHoBKMN Jb.

TemnepaTypa okpyxatowen cpeabl ans 9b - ot 5 go 50°C. Ecnu npnbop yctaHaBnmBaeTcs B none-
BblX YCNOBUWSAX, r4e OTCYTCTBYIOT onepaTopHble UK onepaTtopHble yaaneHsl oT Tpybonposoga 6onee yem
Ha 200 m, gonyckaeTcst nomeLatb Ob B 3alnTHbIE coopyxeHus (wkadbl, Oyakn 1 T.0.), obecneymsaroLme
TpebyemMyto TeMnepaTypy OKpyxaroLen cpeibl 1 NpubnmxeHHble HenocpeACTBEHHO K Tpybonposoay.

Ob He fomkeH nogeepraTtbCs UHTEHCMBHOMY COnHeYHOMY o0b6nydeHumto. K Ob gomkeH 6biTb obecne-
YeH cBOOOAHbLIN AOCTYN CO CTOPOHbI OPraHoOB YrpaBreHus.

Ob MOHTMpOBaTh Ha paccTosHUK, obecnednBaoLLeM NOAKMYEeHNe HeobX0AMMOW ANVHbI COEAUNHN-
TenbHbIX kabenewn ot M3 (He 6onee 200 m).

MecTo ycTtaHoBkM 3B OomkHO ObiTb 0O60pPYA0OBaAHO OBYXMOSOCHOW PO3ETKON, NOOKITHOYEHHON K CETH
nepemMeHHoro Toka HanpsbkeHnem 220 (22;-33) B v LWIMHOWM 3aLLMTHOrO 3a3eMneHus.

9.2.4 TpeboBaHUA K MeCcTy Npoknagkun kabenen.

Mpun ntobom cnocobe npoknagku kabenu JOMKHbI UMETb 3aLLMUTY OT MEeXaHUYEeCKNUX NOBPEXAEHUIN U
Harpy3ok Ha pacTarmBaHue.

[nvHa Tpacckl npoknagkun kabenen ot 5 go 200m.

9.2.5 O6uwue TpeboBaHUS.

Mpn npoBedeHnn cBapoyHbIX paboT Ha Tpybonposoae BOHM3N CMOHTUPOBAHHOIO U3MEPUTENBHOIO
yyactka (mnn YIP) BO3MOXHO noBpexaeHue (BbiropaHue) BXogHbIX Lenen npubopa. [Ana npegoTtepalle-
HWSA 3TOro HeobxoanMmo oTcoeanHuTb kabenu ot N3N unn paswem ¢ kabensmu M3 ot Ib.

He pekomeHayeTcs:

e yCTaHaBnumBaTb Npunbop B6MM3M MECT, rge 4acTo NPon3BOAATCA CBapOYHble paboThl;

e noJkniYeHne K ogHou ¢ npubopom dase obopyaoBaHWUS, CO3AAOWEro 3feKTPOMarHUTHble no-

Mexu;
e ycTaHaBnueaTtb Npnbop BOGNM3M annapaTyphbl, YyBCTBUTENBHON K paanonoMexam.
9.3 MOHTAX

9.3.1 lNepeyveHb cpeacTB N3MepPEHNA U NPUCNOCOBNEHNA, peKOMEHOYEMbIX ANs1 NPUMEHEHUS NPK
MOHTaxe npubopa npmeeaeH B [NMpunoxeHun A.
9.3.2 MoHTax npmnbopa BkntoyaeT B cebs:
mMoHTax M3I (npu noctaeke 6e3 YIP);
MoHTax YIP;
MOHTax Jb;
npoknaaky kabens;
npucoeanHeHne kabens k Marl;
- 3a3emMnenune 3b u YIMP;
9.3.3 MoHTax N3N (ans Ay250 mm v Bbiwe).
9.3.3.1 B npouecce moHTaxa N3l nponsBoguTb N3MEPEHUS CreayroLmnX JIMHENHO-YINOBbLIX Napa-
METPOB B COOTBETCTBUU C METOAMKON NOBEPKMU:
- HapyXHoro anameTpa Tpybonposoga DH, wm;
- CYMMapHOW TONLWMHbI CTEHKN TpybonpoBoaa v oTnoxeHun Hn, wm;
- BHYTPEHHero anameTpa Tpybonposoga Dn, m;
- CMELLEHNs OCY aKyCTUYECKOro KaHana OTHOCUTENbHO LeHTpanbHOM ocn Tpybonposoaa y, MM;
- yrria HaKrnoHa OCu aKyCTUYeCKOro kaHana o, °;
- pacctosiHus mexay M3l L, m.
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9.3.3.2 lMepekpbITb 3adBMKKamMK y4acTok Tpybonposoga u cnutb Bogy. OUMCTUTL NOBEPXHOCTL Ha
npegnonaraemMom A58 BPe3KM y4acTKe OT rpssu, U3onaumm, NoKpbITUS U T.M. 4O MeTanna.

9.3.3.3 NamepuTb HapyxHbI gnameTp Tpybonposoga DH, m.
9.3.3.4 HaHecTn pa3meTkn Ha TpybonpoBos B COOTBETCTBUM C PUCYHKOM 11.
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PucyHok 11

Mpy HaHeceHUN pa3MeTKN BbINOMHUTL CrieaytoLme yCroBus:

- JINHUN pa3MeTKN He OOJIKHbI COBMaaaTb CO CBapHbIMU LLIBAMW;
- MeCTO pa3MeTKMU OOJ1KHO ObITb yoaneHo Ha OOoCTaTO4YHOe pacCTodAHMEe OT CTEH U MPOYUX NMpendT-

CTBUWI, CNOCOBHLIX NOMeLLaTh ganbHenwum pabotam.
MpoBecTn ¢ nomoLbio Npodunsa gnnHon He meHee 1[ly, metowlero gea nnockonapanienbHbIX pe-

Opa (wBennep, yronok un 1.4.) ocesyto nuHuto (AB) B nnockoctu MM nepneHanKynapHOM NNOCKOCTU BPE3KN

(MB).
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Mpn BepTMKanbHOM pacnonioXeHun Tpybonposoga 3To OyaeT nwbasd yagobHasa ons ganbHenwen
pasMeTKN NINHUA.

Ha HaHeCeHHOM NMUHUK C NOMOLLLIO PYNeTKU pasmeTuTb oTpe3ok AB paBHbI DH.

MpoBecTn Yyepes Toukn A 1 B ¢ nOMOLLbIO TMBKOM MeTanIM4yecKkom neHTbl (MMHENKW, pyneTkn n T.4.)
nuHum CO' v AC', nepneHankynsapHblie nuHumn AB.

N3meputb B nnockoctn Todek CAL' n C'BL] He meHee 3 pa3s pyneTkon gnnHy OKpy>KHOCTU CH 1
HanTn cpegHee 3HaveHne CHep.

PaameTtutb Toukm C, C', [, [' Ha paccTosiium CHcp/4 oT Touek A u B.

M3mepuTb C NOMOLLbIO LUTAHIFEHUMPKYNS unu pyneTkn pacctosaHua CC', 04', CO, C'O' u nposeputb
BbINOSIHEHWNE YCITOBUIA:

lcc| =1aal = Dn, )
lcal =Ical, (2)
|oc! =lcal = Cuepr2 (3)

Ecnwn ycnosus (1),(2),(3) He BbINONHAKOTCS - pa3MeTKy NOBTOpUTL. [1pon3BecTn pasmeTKy OBasioB, B
COOTBETCTBMM C pUCyHKOM 11,

coBmecTuMB npu atom ueHTp O n ocb EIN nekana ¢ Toukon C([) v nuHmnen pasmetkn CC'(OL0").

JonyckaeTca npomM3BoAuTL pasMeTKy MeCT NMpMBapKn aepxaternen npu nomowm tpadapeTa, ¢ pas-
MeYeHHbIMU 3apaHee Toukamu B 3aBncumocTu ot [y.

-—
——
e

o=arcigl?/m=32 48°

9.3.3.5 Bbipesatb oTBepcTMA B TpybonpoBoae B MecTtax pa3meTku osanoB. ObpaboTtaTb ux - 3a4m-
CTUTb KPOMKMW, YOQNUTb OKanunHy, CHATb 3ayCeHLbl.

9.3.3.6 lNpuBapky aepxatenen M3l Ha TpybonpoBoa Npou3BOAWTL C MOMOLLLIO NPUCNocobneHus
AN CBapKW (LUTaHra MOHTaXHas ¢ rankamu u wanbamm), pucyHkom 12, kotopoe obecneumsaeTt Tpebyemoe
B3aMMHOE pacronoXeHue aepxarenen oTHOCUTENbLHO ApYr Apyra.
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[OCT 16037-80 417

mpydonpobod

LLL

dopxament

1.¥Pazmeps dna cnpobok,
2. 1=1.40H+0.7 (M),

PucyHok 12

LtaHra m3rotaBnvMBaeTcsl U3 yrrinepoancTon ctanm u JosmkHa ObiTb POBHOW M OTLINAMGOBAHHOMN.
MponssoanTb paboThbl C M3OrHYTOWM LUTAHION He gonyckaeTcs. [nnHa WTaHrv 3aBucuT oT guameTtpa Tpybo-
npoBoAa u yrna Bpeskun gatyinkoB. KoHKpeTHasi ee gnuHa BelbnpaeTtcsa ns tabnuubl 16.

Tabnwuua 17

YcnosHbI gnameTp Tpybonposoga, MM [nnHa Hanpaenao Wen WTaHrn, Mv
250 750
300 820
400 960
500 1100
600 1240
700 1430
800 1550
1000 1780
1600 2600
1800 3000

PekomeHayeTca gopaboTaTb ONOPHYH NOBEPXHOCTL AepxaTenen M3l B cootBeTCTBMM C 06pa3y-
toLLler NOBEPXHOCTLIO TpybonpoBoaa, Ha KOTopoMm ByaeT nNponsBefeH MOHTax.

[na 6onee To4yHON NpuMBapKM AepxaTtenen Ha UX HapyXHY LUUINHOPUYECKYHD NOBEPXHOCTb HaHe-
CTW OCEBbIE PUCKN, COOTBETCTBYHOLLME TOUYKaM nepecedeHns 6onbLon 1 Manon ocen annunca.

YCTaHOBUTb AepXaTenu Ha LUTaHry, COBMEeCTUB HaHEeCEHHbIEe PUCKM Ha AepXaTene C NIMHNAMN pas-
mMeTkun Tpybonposoga AC, CC' v B[], O', n 3akpenuTb nx rankon.

MpuxBaTuUTb CBapKown Aepxatenb B Touke E. [NpoBepHYThL LWTaHry BOKPYr CBOEN OCU, OTKOPPEKTUPO-
BaTb Yrosli HakfoHa wTaHrm MNpuxeatnte ceBapkon Opyron gepxatenb B Touke E'. [lanee npouecc nooye-
peaHoM NpUXBaTKN Kax4oro Aepxarerns nponsBecTu B YeTbipex AuameTpanbHO-NPOTUBOMOMOXHbLIX TOYKax
(kpecToobpasHo). lMocne npuxBaTkM B KaXKAOM Touke AenaTb naysy Ans OCTbiIBaHUSA MeTanna B MecTax
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cBapku. [lOBTOpUTb Takylo onepaumilo Ha Kaxaom AepXaTene B MNPOMEXYTOYHbIX AMamMeTparbHO-
NPOTUBOMONOXHbIX YETbIPEX TOYKAX, Aenas BblAEPXKKY C LIeNbio OCTbIBAHUS MeTanna.

Y6eamBLInChL B NpaBUIIbHOCTU NpeaBapuUTENbHON CBApPKM MPUCTYNUTL K OKOHYaTeNbHOMY npuBapu-
BaHWUIO LUBA, MOCTOAHHO coBepluasa KonebaTenbHo-BpallaTenbHble OBWKEHWUSI LUTAHIM BOKPYr CBOEW OCU
ANS YyCTPaHEeHMs BO3MOXHbIX MEPEKOCOB.

9.3.3.8 NamepunTb CyMMapHYHo TOMLLMHY CTEHKN TpybonpoBoga 1 oTnoXeHuin Hn.

[ns aToro pekomeHayeTcst BBapuTb 606bILWKM B niiockocTn Bpeskm (IMB) B cooTBETCTBUN C PUCYHKOM
6. Nocne namepeHmnit 606bILLIKK 3aKPbITh 3arfyLKkaMn Ha pesbbe.

9.3.3.9 lopaboTaTtb, B COOTBETCTBUM C PUCYHKOM 13, C MOMOLLIbIO pa3BEPTKN OTBEPCTUE OMAMETPOM
24*%%%" B onHoM u3 pepxatenen no avametpa 24" mm. OpHOBpeMeHHo 3eHkepoMm gopaboTaTh Mroc-
KocTb ynopa 3l B gepxatene Ha rnybuHy, NO3BOMAIOLWYO 3axBaTuUTb BClO obpabaTbiBaemyto noBepx-
HOCTb. [MOBTOPUTL 3TV ONepauun Ana Apyroro gepxarens.

posfiepmka

mpydonpobod

YA r

wmaHza
P 24388
0041

PucyHok 13
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9.3.3.10 PaccuutaTb BHYTpeHHUI anameTp Tpybonposoaa Dn.

9.3.3.11 N3amepuTb CMELLLEHNE OCM aKyCTUYECKOro KaHara OTHOCUTENbHO LIEHTPparnbHOM ocu Tpybo-
npoBoAaa y.

9.3.3.12 NamepunTb yron HaknoHa ocx akyCTUYEeCKOro kaHana.

9.3.3.13 YctaHoBuTb oguH N3l B cooTBETCTBUM C pUCYHKOM 14,

[lpok nadka
(Napaxum|

N3aN3-4
IN

5774

PucyHok 14

N3meputb pacctosHue L mexgy MNarl.
9.3.4 MoHTax YTI1P.
9.3.4.1 lMepekpbITb 3aaBMXKKaMKU y4acTok TpybonpoBoga u cnutb Bogy. OUMCTUTL HapyXHYyH no-
BEPXHOCTb Ha NpeanonaraeMoM Ansi BPe3Ku y4acTke TpybonpoBoaa oT rpsiav, U3onsuun, NOKpbITUA U T.A4.
00 MeTanna.
9.3.4.2 PasmeTntb 1 Bblpe3aTb B TPyOONPOBOAE Y4aCTOK L B COOTBETCTBMM C pUCyHKOM 15 1 Tabnu-
Lew:
Ay, mm 32 40 50 65 80 100 150 200
L, Mm 280 290 355 390 405 445 495 555
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9.3.4.3 OueHuTb MO BbIpe3aHHOMY y4acTKy TPyObl COCTOSIHME BHYTPEHHEN MOBEPXHOCTU Tpybonpo-
BOAa (OTNOXEHWs1, CTENEHb KOPPO3un). ameputb BHYTPEHHUI AMaMeTP C Y4ETOM OTNOXeHWI. [poBepntb
BbINOSIHEHWE YCNOBUS

(Dn - Dn") < 0,05Dn', (4)

rae Dn' - BHyTpeHHun guameTp YI1P,

Dn — BHYTpeHHMI gnameTp Tpybonposoaa.

Ecnu ycnoBue He BbINONHAETCS, YACTUTL TPyHONPOBOA OT HAacrnoeHur Ha ASIMHY B COOTBETCTBUM C
Tabnuuen 12, noka ycnosue (4) He GyaeT BbIMNOMAHEHO.

Ecnn coctosiHue BHYTpeHHen noBepxHocTM TpybonpoBoda He MNO3BONSeT MPOU3BECTU OYUCTKY
(cunbHas KOppo3ust 1 OTIIOXKEHUS), CrieayeT BBapUTb B TpybGONpoBog OTPe3Kkn HOBOM Tpybbl He06XxoaANMOoNn
OJUHbI.

[na nByxxopaoBoun BPe3Ku:

N3mepuTb pynetkon pacctosHue Cn. (cm. puc. 16).
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Cn/6+0.6h Cn/6+0.6h

Cn/3-0.6h ~ Cn/3-0.6h

] 0.866 x

PucyHok 16

lMpoceepnuTb O0TBEPCTUE B TPyOONPOBOAE M U3MEPUTb TOMLWUHY CTEHKN Tpybonposoaa h (ons Ho-
Bon Tpy6bl cM. TOCT Ha Tpyby).

Cn=rDH; DH = Cn/x.

BoipesaTb oTBEpCTUS B TpybonpoBoae nomedeHHble Ha puc.16 kak CI,CII,DI,DII.

[anee npouenypa MOHTaXxa aHanornyHa gnameTpanbHON Bpe3ku 4aTYMKOB.

9.3.4.4 PactounTb nocagoyHble OoTBEPCTUSA hriaHUEB MO M3MEPEHHOMY pasmepy C y4eTOM 3asopa
ONs CBapKMU.

9.3.4.5 HageTb Ha KoHUbI TpybonpoBoda oTBeTHbIE donaHLbl (HE NpuBapusas).

9.3.4.6 YctaHoBuTb YIP B mMarnctpanbHbin TpybonpoBog M CTsHYTb BonTamu ¢ OTBETHbIMU dhniaH-
uamu (NpeaBapuTENbHO YCTAHOBUB Mexay doriaHuamMu NpoknagkM M3 Komnnekra nocrtasku). Coenatb OT-

9.3.4.7 CHaTb YIP.

METKM MENOM Ha MarucTpanbHoMm TpybGonpoBoae Ans ceapku dnaHueB ¢ TpyGoNpoBOAOM.
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9.3.4.8 MNpuBapuTb 0TBETHLIE (hriaHLbl K TPy6onpoBoay Mo OTMETKaMm.

9.3.4.9 YctaHoBuTb YIP B maructpanbHbIn TpybonpoBoq, NporoXus Npoknagkn mexay donaHuamu,
1N PaBHOMEPHO CTSAHYTb X 6ONTamMn U3 KOMMNIIEKTA NOCTaBKM.

9.3.5 MoHTax YIP [M-06pa3Hoi KOHCTPYKLMM OCYLLECTBNATbL B FOPM3OHTANbHOW MfIOCKOCTU, T.e.
aKycTMyeckas OCb JOSKHA pacnonaraTbCsi He Bbile ocu Tpybonposoaa u He Huke 25° 3TOn ocw.

9.3.6 MoHTax Ob.

Ob kpenuTb B BepTMKaNbHOM MOJSIOXKEHUN HaA OMOPHOM MOBEPXHOCTU C MOMOLLbIO CamMOpe30B WUMNn
BMHTOB Yepes3 CKBO3Hble MOHTaXHble OTBEPCTUS Ha Kopriyce npubopa. YCTaHOBOYHbIE pa3Mepbl npuBeae-
Hbl Ha pUcyHke1.

9.3.7 MNpoknagka kabenen.

Mepen npoknagkon kabenen yoegutbcs B OTCYTCTBUM BHELLHUX NOBPEXAEHWMN.

Kabenu nponoxuTb B Tpybax, kabenbHbIX kaHanax nnu B nneteHkax tuna NMI1 (O)-10x16 mm.

Kabenb npucoegmnHaTb K M3l B COOTBETCTBUM CO CBA3YIOLLEN MAPKUPOBKOW.

9.3.8 lNpucoeanHeHune kabens k M.

OTcoegnHnTb CbeMHble YacTu kabenbHoro pasbema M3l 1 HaHM3aTb Ux Ha kKabenb B TOM Xe no-
cnegoBaTeribHOCTW.

CHATb HapyXHYyto nsondauuto kabens Ha anuHe 5-6 mm.

BbiBepHYTb OnneTky "4ynkom" (onneTky He pacnyckath).

CHSATb BHYTPEHHIO M30MSUMI0 Ha AnvHe 4-5 MM 1 BCTaBUTb LEHTParbHY0 XWiy B KOpryc coeau-
HUTens 4o ynopa.

BbiBEpHYTb ONMeTKy Ha NOBEPXHOCTb KOpMNyca 1 NpuxaTtb ee K NOBEPXHOCTU KOHUYECKOW BTYITKOWN.

HaBnHTUTL Ha Kopnyc MydTy WU, BCTaBMB B MyddTy NPOKNagKy ¢ KOHWYECKOM BTYMKOW, NOAKaTb UX
BVHTOM.

YMepPeHHO 3aTAHYTb MY(PTY U BUHT KITHOYOM.

lMpuMeyaHue - He OoMycKaeTCs ANEKTPUYECKOro KOHTakTa (KOpOTKOro 3amblkaHUs) Mexay OnneTkon
N LeHTparnbHOW Xunown kabens. MNMpu Hanu4mm Takoro 3amblkaHnsa NpUBOop NOKaXKeT OTKa3.

9.3.9 Kopnyca YTP n 9b npncoegmHnTb K KOHTYPY 3alUMTHOro 3a3emMnenus cornacHo FOCT
22782.0-81.

NMpumevaHue - 3asemneHne Ha kopnyce YIP npegHasHadeHo AMs1 BblpaBHUBAHUSA MOTEHLMaNoB B
cxeme npubopa.

9.4 MYCK (OMNPOBOBAHVIE)

9.4.1 YcraHoBUTb B Tpybonposoae NoToK BOAbI, MPOU3BECTU OMPECCOBKY UCMNbITaTelNbHbIM AaBrie-
Huem 1,5P 6.

9.4.2 BusyanbHoO NpOBEPUTb FrEPMETUHHOCTb CBaPHbIX LWBOB M coeanHeHu. Mpn obHapyxeHnn Teun
B MecTe ycTaHoBkuM 31, 3aTsHyTb ramky Tyxe.

9.4.3 BknounTb 1 3anporpammmnpoBaTb Ob B COOTBETCTBUM C PyKOBOACTBOM MO 3KCNIyaTauuu.

Mocne npoBegeHus Bcex paboTt npomssecty nnomobumpoeky M3MM n 9b.
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MEPEYEHb CPEACTB M3MEPEHUSA 1 MPUCMNOCOBNEHNN,
PEKOMEHAOYEMbIX OJ1A NMPUMEHEHWNA NP MOHTAXE

Mpunoxenue A
(pekomeHgyemoe)

HanmeHoBaHue n o6o3HaveHne | XapaktepucTuka MNpumevaHne
1. WraHreHuunpkynbs WL-I- LleHa genexus — 0,1 mm.

400-0,1 TOCT 166-89

2. Pynetka 3MK2-10AHT-1 Llena genexunsa - 0,1 mm.

FOCT 7502-89

3. Yrnomep ¢ HoHMycoMm Tun 2- | lnanasoH n3amepeHuin BHYTPEHHUX YrnoB BxoauT B co-

2, mogenb 127 TOCT 5378-88

ot 40 1o 80°, HapyxHbIX yrros - ot 0 Ao

360° ocHOBHas norpeLHocTb He 6onee 5%

CTaB KOMIMMeK-
Ta NP-005

4. Komnnekt MP-001

MNpegHasHayeH 4ns NpuBapku gepxaTe-

nen.

5. Komnnekt MP-002

MNpepHasHayeH ans nopaboTku NpuBapeH-

HbIX /J,epmaTenePl.

6. Komnnekt MP-003

7. Komnnekt MNMP-004

8. Komnnekt MP-005

Ncnonb3ayoTcs Npu onpeaeneHnsx reo-
METPUYECKUX NapaMeTpoB CMOHTMPOBaH-
HOro yyacTka cornacHo MeTtoavke noeep-

KW.

lMocTtaBnsatoTCA
no OTAEenbHO-
My 3akasy.
PaccunTtaHbl
Ha [y 250-
1800 mm.
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MpunoxeHune b(obss3aTensHoe)
NMPOrPAMMUPOBAHNE NMAPAMETPOB MNMPUBOPA.

Ne dopmaT oTobpaxkeHus na- HeTanbHasa nHopmauma o napameTtpe
pamMeTpoB Ha MHAUKATOpEe

MoaypoBeHb 1
MoameHto "O npmnbope"

1.1 | Homep XXXXX roe XXXXX - cepuiiHbii HoMep npubopa
1.2 | Bepcua X.X roe X.X - Bepcusi NpoLUNBKM nprubopa
MogmenHto "AlN1"
1.3 | YC1,%= XX.YYY YpoBeHb curHana nepBoro KaHarna aHanoroBow nnarbl, rae:

XX — OTHOLLEHMNE YPOBHSA CUrHarna oOgHoro gatymka K gpyromy B %,
yem BGnwxke xapakTepuUCTUKM OaTYMKOB (Napa) Tem Gnwke aToT na-
pameTp k 99. Npwn cornacoBaHHbIX Napax, 3TOT NapamMeTp LOSMKEH
ObITb He Hke 90. MoxeT nprMHMMaTh 3HadeHune ot 0 oo 99.

YYY — koachpmumneHT APY B YCNOBHLIX €OuHMLIAX, YEM HUXE Ypo-
BEHb MPMHMMAEMOro CUrHana oT AaTYMKOB, TEM HWXKEe 3TOT KOad-
durumeHT. MoxXeT npMHMmaTh 3HadeHue ot 0 go 999.

1.4 | YC2,%= XX.YYY YpoBeHb curHana BTOpPOro kaHarna aHanoroBow nnarbl, rae:

XX — OTHOLLEHNE YPOBHSA CUrHarna oOgHoro gatyvka kK gpyromy B %,
yem Gnwke xapakTepuCTUKM JaTYMKOB (Napa) Tem Gnwke aToT na-
pameTp k 99. Npwn cornacoBaHHbIX Napax, 3TOT NapamMeTp LOSMKEH
ObITb He Hke 90. MoxeT npuHMMaTh 3HadeHune ot 0 oo 99.

YYY — koachpmumneHT APY B YCNOBHLIX €OuHMLIAX, YEM HUXE ypo-
BEHb MPMHMMAEMOro CUrHamna oT AaTYMKOB, TEM HWXKEe 3TOT KOad-
durumeHT. MoxXeT npMHMmaTh 3HadeHue ot 0 go 999.

MNoamento "AM2"

1.5 | YC1,%= XX.YYY YpoBeHb curHana nepBOro KaHana BTOPOM aHanoroBow nnarhl,
(Tonbko Ansa 4-x KaHanbHOro pacxogomepa) rae:

XX — OTHOLLEHMNE YPOBHSA CUrHarna oOgHoro gatymka K gpyromy B %,
yem BGnwke xapakTepuCTUKM OaTYMKOB (Napa) Tem Gnwke aToT na-
pameTp k 99. Npwn cornacoBaHHbIX Napax, 3TOT NapamMeTp LOSMKEH
ObITb He Hke 90. MoxeT npuHMMaTh 3HadeHune ot 0 oo 99.

YYY — koachpmumneHT APY B YCNOBHLIX €OuHMLAX, YEM HUXE Ypo-
BEHb MPMHMMAEMOro CUrHamna oT AaTYMKOB, TEM HWXKEe 3TOT KOad-
durumeHT. MoxXeT npMHMmaTh 3HadeHue ot 0 go 999.

1.6 | YC2,%= XX.YYY YpoBeHb curHana BTOPOro KaHana BTOPOW aHamnoroBow nnarhl,
(Tonbko ans 4-x KaHanNbHOro pacxogomepa) rae:

XX — OTHOLLEHME YPOBHS CUrHana ogHoro aartyuka Kk gpyromy B %,
yeM Bnwxke XapakTepucTukn gaTyMKoB (Mapa) Tem Gnvke aToT Na-
pameTp k 99. Npwu cornacoBaHHbIX Napax, 3TOT NapamMeTp OOSMKEH
ObITb He Hke 90. MoxeT npuHMMaTh 3HadeHune ot 0 oo 99.

YYY — koadppuumeHT APY B YCNOBHbLIX €QUHULAX, YEM HUXE Ypo-
BEHb MPMHMMAeEMOro curHana oT AaTYMKOB, TEeM HMXEe 3TOT KO3d-
dumumeHT. MoxXeT npuHMMmaTh 3HadeHue ot 0 go 999.

MogmeHto "HacTponkn

1.7 | cxema BKMOYEHUd roe T - konuyecTteo YIP

TxI + TxJ J1 - konnyecTBo nyyen (nap M3I) Ha YIP. BapnaHTbl cxem:
1x2+2x1 - 03Ha4aeT, 4TO K NpnBOopPyY NOAKINIOYEH OAWNH ABYXITyYe-
Bon YTP k kaHanam 1 1 2 n gea ogHo ny4yesbix YIP k kaHanam 3
n4.
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2x1 - 03Ha4vaeT, 4YTo K Npnbopy NOSKITHOYEHDbI ABA O4HO fy4eBbIX
YIMP k kaHanam 1 1 2.

1x1-03Ha4vaeT, 4YTO K NPUBOPY NOLKIMOYEH OANH OOHONYYEBON
YIP.

1x2 - 03Ha4aeT, 4YTo K Npnbopy NOAKIHYEH OAMH OBYXy4EBOM
YIMP k kaHanam 1 1 2.

4x1 - 03Ha4YaeT, 4YTo K Npnbopy NOLKITHOYEHbI YETBIPE OQHO Nyye-
BbiX YIP k kaHanam 1, 2, 3, 4.

2x2 - 03Ha4YaeT, YTo K Npnbopy NOSKITHOYEHbI ABaA OBYXITYYEBbIX
YTP k kanHanawm 1, 2, 3, 4.

1x4 - 03Ha4vaeT, 4YTo K NpnbOoPY NOSKITHOYEH OOMH YETbIPEXITYHEBON
YTP k kanHanawm 1, 2, 3, 4.

1.8 | ceTeBOM HOMEp roe NNN - agpec npubopa ot 1 0o 254 npu NOAKMHOYEHUN K KOM-
NNN nbtoTepy vepes nopt RS232 nnm RS485.
1.9 | ckopocTb obmeHa roe SSSSS - ckopocTb 0OMeHa JaHHbIMU MPU NOLKITHOYEHMM K

SSSSS

koMmnbloTepy Yepes nopT RS232 unn RS485.
BoamoxHble 3Ha4yeHus - BblkntodeH, 2400,4800,9600,14400,19200.

CTOMNOBbIE OUTHI
X éut

roe X -1 vnm 2

1.11 | YeTHOCTb roe X - npMHMMaeT 3HaYeHUs: HeT, YeT, Hever.
X
1.12 | para KaneHgapHas garta, rge O4-oeHb, MM-mecsau, I'T-rog.
O0/MM/TT
1.13 | Bpewms TekyLiee Bpems, rae Y4Y-4yacol, MM-MUHYTHI
Y4y:MM
1.14 | Bpemsa +/—,cek PyHKUNA KOPPEKTMPOBKM BpeMeHW. BbibpaHHoe 3HaveHne npubas-
XX ngaeTcs K TeKywemMy BpeMeHu, pacnpenensscb paBHOMEPHO B Te-

YeHue CyTOK.
XX — npuHumMaeT 3HayeHus ot -30 go +30.

MoameHto "naBneHne"

1.15

PC,NT= XXXX. XXX

dopmaT npeacTaBneHWss Yucna, XapakTepusylowlero aaBrieHue,
UMeeT BUA:

P — 0603HayeHne nuankaumm gaBneHus,

C — o6o3HavyeHne Bxoga ot 1 o 4,

N — eauHuua otobpaxeHus (at, 6ap, Mlla nnwn klla)

T — 3HaK npeBbllleHWS AABMEHWS 3HAYEHUs napameTpa
“Bepx.3HaveHne” B NnogypoBHe 3 COOTBETCTBYIOLLErO BXOAaA.

X - nto6oe yucrno ot 0 oo 9.

MoaypoBeHb 2
MoameHto "HapaboTka"

2.1 +V, MEXXXXX XXX HaKomnneHHbIn oobem, rae X-ducno 0-9

2.2 | +T, 4 XXXXX. XXX Bpemsi HapaboTku, rae X-yucno 0-9

2.3 |-V, M° XXXXX XXX HaKOMMNEHHbIN peBepcuBHbIN 00beM, rae X-yuucno 0-9
24 | -T,4 XXXXX.XXX BpeMsi HapaboTku npu pesepce, rae X-umcno 0-9

2.5 | Ounctka O6HynsieT HakonneHHble 06beMbI U BpeMs HapaboTKy.
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MogmeHto "nyy"

2.6 | t1,MKc XXX XXXX BPEMS NMPOXOXAEHNSA YNbTPAa3BYKOBOro CUrHana no noToky, rae X-
ymcno 0-9. Bblumncnsaercs aBToMmaTUYECKU.

2.7 | t2,MmKkc XXX XXXX BpeMs MPOXOXOEHNS YrbTPasByKOBOro CMrHasna npoTmB NnoToka,
roe X-ymcno 0-9. BblumncrnissieTcss aBToMmaTU4eCKN.

2.8 | dt,mkc XXX XXXX pasHuua BpemeHu t1-12. Boluncngetca aBTomaTUYECKN.

2.9 | CIDK, m/c CkopocTb noToka,(M/c).

2.10 | ABTOKOpPpEKLNS ABTOMaTUYECKN YCTaHABNNBAET HyNeBOE 3Ha4YeHNEe MIHOBEHHOIO

pacxofa, Ucnpaenss napameTpbl fyya.

MoameHto "napameTpbl kaHana'

2.11 | eg.m3amepenHus eavHnLa n3mepeHus n oTobpaxxeHns MrHOBEHHOro pacxoaa, rae
N N NpUHUMAET 3HAYEHUS! - M /4 UIK FIMTPbI/MUH.
2.12 | yp. otceykun, MMy pacxof, HKe KOTOPOro Npubop cymMTaeT MrHOBEHHLIN pacxon
XX paBHbIM HyNO, rae X - yucno 0-9. 3aBoa-n3rotToBUTENb YCTAHAB-
nuBaeT 3To 3HaveHue paBHbiM 0,8% OT MakCMManbHOro pacxoga
no Tabnuue 1.
2.13 | makc.pacxog, M°/4 MaKCMManbHbIA pacxom, Bbllle KOTOPOro Npubop yunTbiBaeT TOSb-
XX KO 2-X KpaTHO€E 3Ha4YeHne MrHOBEHHOro pacxoaa, rae X - uucno 0-
9. 3ToMy 3HauveHuto cooTBeTCcTBYHOT 1000l YacTOTHOMY BbIXo4y,
20MmA (unun 5MA B 3aBUCUMOCTM OT UCMOSNHEHMS) TOKOBOIO BbIXOAaA.
Mpn NpeBbILLEHMN MTHOBEHHOMO pacxoga 3Toro napameTpa, Ha
WHOMKaTope BbicBeunBaeTcs 3Hak "T" B rMaBHOM MeHIO.
2.14 | nopor, M°/y NOPOroBOE 3Ha4YeHne A4 TMna MMMNySbCHOro BbiXo4a "penenHbln”,
X.X roe X - yucno 0-9. NMpu 3TOM MMMNYNbCHLIN BbIXO4 NPUHUMAET 3Ha-
yeHue normyeckon 1 (o1 4,5 oo 5,5B) - npu 3HA4YEHUN MTHOBEHHOIO
pacxofa Bbllle 3Toro napameTpa, n nornyeckoro 0 (ot 0 go 0,6B)
npy 3Ha4eHMN MrHOBEHHOTO pacxoda HWXe 3Toro napameTpa unu
npu 3Ha4yeHmmn "OLLUNBKA".
2.15 | Bec umnynbca, n Bec umnynbca nMnysnbCHOro BbIXoA4a B pexnme "MMnynbCHbIN", rae
X XXX X - yucno 0-9. Mpwn 3HayeHnn paBHOM 0 - BbIXO, OTKITHOYEH.
2.16 | Tun BbIXOAa TUM MMMNYIBbCHOrO (YaCTOTHOrO) Bbixoda, rae X npuHUMaeT 3Hadve-
X HUS:

1. IMNYNbCHbIN - NPM 3TOM OANH UMMYNbC UMEET BEC, YKa3aHHbIN B
napameTpe 2.15. AinanasoH 4actoT - oT 0 go 2000Iy. Bec nmnyne-
ca yCTaHaBNMBAETCS BPYYHYIO N MOXET NPUHUMAaTL 3HA4YeHUs B
avanasoHe 0.010 — 1000.000 n/vmn, HO He HWXe, Yem Qmax /
3600.

2. 4acToTHbIM - Npu aTom YacTtoTa 1000y cooTBETCTBYET 3HAYe-
HUIO MFHOBEHHOrO pacxofa, ykasaHHoro B napametpe 2.13. Oua-
nasoH 4actoT - ot 0 go 20000y, MNpwu BbIGOPE TUNA BbIXO4a «4a-
CTOTHbIV» —BEC UMMNYSIbCa PacCYNTbIBAETCA NO PopMmyne:

Bec nmn. = Qmax / 3600;

rae Qmax — MakcMMarnbHbIW pacxo[, yKkasdaHHbIN B napa-
MeTpe npubopa «Makc.pacxoa, M /u» (napametp 2.13)

3. ToKOBbIN - Npu 3TOM YacToTa 1000y, COOTBETCTBYET 3HAYEHMIO
MrHOBEHHOro pacxofa, ykasaHHoro B napameTpe 2.13. [JuanasoH
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yacToT - oT 0 go 1000ly. ATOT TMN BbIXOAA LOMMKEH ObITb yCTa-
HOBMEH MpPWU HaNM4Mn TOKOBOrO BbIXoAa.

4. penenHblit - NpyM 3TOM UMMYNbCHLIN (4ACTOTHLIN) BbIXO4 UMEET
TONbKO ABa 3Ha4YeHus: normdeckas 1 (ot 4,5 go 5,5B) - npu 3Ha4ve-
HUW MFHOBEHHOrO pacxofa Bbille 3HavyeHust napameTpa 2.15, n
nornyeckuin 0 (ot 0 go 0,6B) npy 3Ha4eHNM MrHOBEHHOrO pacxoaa
HWKEe 3Ha4YeHusa napameTpa 2.15 unu npu 3HadeHnn "OLLUNBKA".
5. Tect 0 4. — IMUTUPYET TOKOBbIV BbIXOA NPW HYNEBOM pacxoae
6. TecT 250 4. — UMUTUPYET TOKOBBIN BbIXOA MPU Va 3HAYEHUS
MrHOBEHHOro pacxofa, ykaszaHHoro B napameTpe 2.14.

7. Tect 500 4. — UMUTUPYET TOKOBBIN BbIXOA MpU V2 3HAYeHUs
MrHOBEHHOro pacxofa, ykasaHHoro B napameTpe 2.14.

8. TecT 750 4. — UMUTUPYET TOKOBBIN BbIXOA MpU ¥ 3HaYeHUs
MrHOBEHHOro pacxofa, ykasaHHoro B napameTpe 2.14.

9. Tect 1000 Ny. — UMUTUPYET TOKOBLIN BbIXOA MNPU 3HAYEHUM
MrHOBEHHOro pacxofa, ykasaHHoro B napameTpe 2.14.
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y4eT pesepca
X

OTOT NapameTp BKOYAET y4eT PEBEPCUBHOIO NOTOKA NpU 3HaYe-
HuM X - "ga" n BblknoYaeT npu "HeT".

MoameHto "HacTponkn" (aHanoroesom nnathbl)

2.18 | OkHO Y3U OnpepenseT BpeMsi KOHLA paspeLueHms npmema ynbTpa3BykoBOro
XXX curHana, rge XXX - yucno 0-9. (Bpems pacymTtbiBaeTcs kak S0MKC
yMHOXeHHoe Ha XXX. Hanpumep: 13 - 6ygeT o603Ha4aTb, 4TO Ye-
pe3 650mMkc npnbop He ByaeT pearmpoBaTb HU HA KaKOW CUrHar.
OT1oT napameTp yctaHasnumeaeTcs Ha 200MKc GornbLue pacyeTHOro
BPEMEHM NPOXOXAEHUS yNbTPa3ByKOBOro cUrHana)
2.19 | APY1 MapameTp 3agaeT KoapPUUMEHT ycurneHus 1 kaHana.
XX XX - paBHbiM 0, NnepeBOaUT B aBTOMATUYECKUA PEXMM Nogaepxa-
HWS YPOBHSA NPMHMMAaeMOro curHana,
XX - OTAWYHBIN OT HyNSA (8o 99) 3agaeT KO3PPULMEHT YCUIEHMS,
onpegensembli OnbITHbIM NONb30BaTENEM.
2.20 | APY2 MapameTp 3agaeT KO3PDUUMEHT yCuneHms 2 kaHana.
XX XX - paBHbIM 0, NepeBoANT B aBTOMATUYECKMIA PEXUM noaaepxa-

HWS YPOBHSA MPMHMMaeMOoro curHana,
XX - oTnunYHbIN OT HyNA (A0 99) 3apaeT KOIPULNEHT YCUNEHNS,
onpeensemblii OnbITHbIM NONb30BaTeENEM.

MoayposeHb 3

MogmeHto "napameTpbl nyya"

3.1 | 6asa gat4.,mm PaccTosHne mexay nanyyatooLwmmm Topuamm yrbTpasByKOBbIX
XXXX.X npeobpasosatenen M3r1, rae X - uncno 0-9.
Beoautcs n3 nacnopta Ha YIP nnu nsmepsietcsa B npouecce MOH-
Taxa N3l NMHEeNHbIM METPUYECKNM UHCTPYMEHTOM.
3.2 | gnameTp,Mm OnameTp Tpyb6onposoaa, rae X - umcno 0-9.
XXXX.X Beoautcsa n3 nacrnopta Ha YI1P nnu nsmepsietcsa B npouecce MOH-
TaXka JIMHENHBIM METPUYECKNM UHCTPYMEHTOM.
Heobxoammo BBOAUTbL TOYHOE 3HaYeHWe anameTpa Tpybonposoaa
Ha MeCTe yCTaHOBKW yNbTPa3BYKOBbIX NpeobpasoBaTenen.
3.3 | yron Bpesku Yron HakrnoHa akycTU4ecKoro kaHana B rpagycax, rage X - ymcno 0-
XX.X 9. MHdopMaLMOHHBIN NapameTp, B pacyeTax He yvacTeyeT. [lo-
nyckaeTcsl He BBOAMWTb 3TOT NapameTp.
3.4 | onuHa kabens,m OnuHa ncnonbdyemoro kabens PK-50 ot anekTpoHHoro 6noka go

XXXX.X

gatyukos [M3r1.
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3.5 | koadh.kopp.K KoadhpmumeHT koppekumm, nonyvyeHHbIn B pasgene 6. Npu noctas-
X XXXX ke npubopa B 6ecTpybHOM MCNONHEHUW, 3aBO4-N3rOTOBUTESNb
ycTaHasnveaeT paBHbIiM 1, rae X - yucno 0-9. [inanasoH gonyctu-
MbIX 3Ha4YeHun ot 0 o 2.
3.6 | koadh.kopp.A MonpaBoyHbIN KO3 pUUneHT A, rae X - yncno 0-9. lnanasoH oo-
X XXXX NyCTUMbIX 3Ha4YeHun ot 0 go 2.
3.7 | koadh.kopp.B MonpaBoyHbIN ko3 puumneHT B, rae X - yncno 0-9. lnanasoH oo-
X XXXX NyCTUMbIX 3Ha4YeHun ot 0 go 2.
3.8 | koadp.kopp.C MonpaBoyHbIv KOahumumeHT C, rae X - yucno 0-9. [lnanasoH go-
X XXXX NyCTUMbIX 3Ha4YeHun ot 0 go 2.
3.9 | cmeLl.HyNnda,MKC Koppekumsa namepeHHOro BpeMeHu NpoxoxaeHnsa curHana, gobas-
SX.XXXX nseTcsa K NocrnegHemy npu BblYMCNEHUN pacxoda, rae S - 3Hak
yucna (+/-), X - uncno 0-9.
Bbluncnsercsa n coxpaHseTcss aBToMaTUYeCKn Npu nposegeHnn
aBTOKOPpPEKLUN.
3.10 | okHO Y3W,MKkC OnpegensieT Bpems Havana paspeLleHus K npuemMy yrnbTpasByKo-
XXXX BOro curHana, rge X - ymicno 0-9. (Bpems B MKC)
3.11 | dunbTp ycp.,cex lMocTosiHHasA BpeMeHU ycpeaHeHus pacxona. dPunbTpyeT MrHOBEH-
XX Hble nynbcauun, rae X - yucno 0-9.
3.12 | Tvn gatymka Tun ycTaHOBMNEHHbIX yNbTPa3ByKoBbIX AaTynkos M3rT:
™n X npu X = 6: N3r16 (c AMameTpoM NOrpy>xHow YyacTn 14mm),
X = 3: M3Al3 (c anameTpomM NOrpy>kHoN Yactm 24mMm)
3.13 | TUN Bpe3Kn Tun Bpesku:
X npu X = "oceBas" - gn4d NM-obpasHbix YIP.

npu X = "xopaanbHasa" - ans YIP ¢ xopganbHON Bpe3KoMn.
npu X = "anameTtpanesHas” ans YIP ¢ gnameTtpanbHOM Bpe3Kon.

MogmeHto "en.mamepeHns”

3.14

en.n3MepeHns
N

eavHnLa n3mepeHus u oTobpaxeHns gaBneHus, rae
N npyHMmaeT 3Ha4veHus - aT, 6ap, MIMa vunu klMa.

MogmeHto "napameTpbl gatymka

3.15 | wyHT,OM KannbpoBou4HbIN KO3 HULMEHT BXOAA OT AATYMKOB OABMNEHUS, rae
X.X X -yncno 0-9.
3.16 | TOKOBbIN BbIXO4 AuManasoH TOKOBOro Bbixo4a AaTyMka AaBreHus:
X MA npu X=0-5: 0-5mA,
X=4-20: 4-20MA.
3.17 | eg.m3mepenHus eavHnLa n3mepeHuns TOKOBOro BbIXO4a AaTyMka AaBreHus, rae
N N npuHumaeT 3HadeHus - 6ap, MIMa nnu klMa.
3.18 | Bepx.3HayeHue BepxHee 3HadeHune gasnenus, roe X - ymcno 0-9.
XXXX.X
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NPUNOXXEHWE B
(cnpaBo4HoE)
HA3SHAYEHUME U COCTAB CPEOCTB X KOMMJIEKTOB,
MOCTABNAEMbIX MO OTOAENBbHOMY 3AKA3Y

1. Komnnekt 3UIN peMOHTHbIN NpegHa3HavyeHbl ANs rapaHTUNHONO M NocrnerapaHTUMHOIO PEMOHTA
MEeTOAOM 3aMeHbl Y3r10B B COOTBETCTBUM C "PyKOBOACTBOM MO TEKyLLEMY PEMOHTY pacxogomMepa-cyeTymka
ynbTpassykoBoro PYC-1" PCTM.407629.001 P[.

Komnnekt 3UIM pemoHTHbIN Ne1:

MNnata aHanoroeas npubopa ¢ apxveom (PCTM.407629.06-01) -1 wr.
Mnata aHanorosasa npubopa 6e3 apxmea (PCTM.407629.06-02) -1 wT.
MNMnata TokoBas npubopa ¢ apxusom (PCTM.407629.07-01) -1 wr.
MnaTta TokoBas npubopa 6e3 apxmea (PCTM.407629.07-02) -1 wr.

2. KomMnnekTbl OCHacTKM npegHasHayYeHbl Ans MOHTaxa, AopaboTkn aepxartenen, obecnevyeHns
3amMepa napameTpoB U3MEPUTENBLHOMo y4acTka (paccuntanbl Ha [dy50...1000).

2.1 Komnnekt MNMP-001 npegHasHayvyeH onsi CBapku aepxarenen ¢ Tpyoon.

2.2 Komnnekt MP-002 npegHasHaveH 41151 AOBOAKM NMPUBAPEHHbIX gepXaTenen.

2.3 KomnnekTt MP-004 ncnonbayeTca npy UsMepeHnn CMeLLLEHNS OCU aKyCTUYECKoro KaHana.

2.4 Komnnekt MNP-005 ncnonbayeTtcsa npy n3amMepeHun yria HaknoHa OCh akyCTMYEeCKoro kaHana.

2.5 KioBeTta ¥T-012 ncnonb3syetcst npy onpegeneHun norpeLlHoCTy 3NeKTPOHHOro 6roka.
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Mpunoxexwne I
METOOANKA TPAOQYNPOBKN PACXOOOMEPA PYC-1

1. MpagympoBKy nNpoBOAAT Mepen MNOBEPKOM Mpu 3HadeHusax pacxoga Qmakc/2; Qmakc/10;
Qmakc/25; Qn; QMUH.

2. [pagyvpoBKy NpPOBOAAT B peXuMMe WU3MepeHus pacxoda Mno WHAUKATopy 4vactoTomepa.
MuHMManbHLIN M3MepsieMbli 06beM cocTaensieT He MeHee 500 egmHML MnaglLero paspsaa uHaukaTopa
YyacTtoTomepa.

3. BBoaaT koappnumneHT KoppeKkummn, paBHbIn 1.

4. B Kaxgon Touke M3MepeHust pacxoga NpoBoasT HE MeHee 3-X U3MEPEHUIA.

Ons kaXxaon TOYKN N3SMEHEHNA pacxoaa onpenenstor:

Ki= Y
Qi3
Kic
Kcep = Z P
n

rae Qiy - pacxog noBepsAeMOn XNOKOCTW, MO 3TanOHHOMY CPEACTBY.
Qinsm - pacxof, U3MepeHHbIn rpagynpyembiM npubopom nNpu i-om namepeHuu.
5. Janee BbIMMCNAT KOIPPULMEHTDI:
KoadhpumuneHT koppekumm K:
K +K

K — CPMAKC/2 CPMAKC/10

2
MonpaBo4HbIN KO3 PULMEHT A:
K +K

A — CP MAKC/10
2xK
MonpaBo4HbIN KO3 puLmeHT B:
K +K

B — CPMAKC/25 CPI1
2xK
MonpaBo4HbIN kKO3 puLmneHT C:
K +K

_ Nern

CP MAKC/25

CP MUH
2xK

rae Kep makcr, Kep makciio, Kep makcrzs, Kep iy Kep mun — cpeaHue 3HadeHns KoadduumneHTos, nony-
YeHHble NPU U3MEPEHUSAX Ha COOTBETCTBYHOLLNX pacXonax.

6. MNony4yeHHble KoadhduumeHTbl K B kKauecTBe KoadhdULMEHTa KOPPEKUMN 1 NONPaBOYHbIE KO-
durumeHTbl BBOAAT B b npmnbopa.

7. s ucknoYeHns pasHuLbl B NOKa3aHUSaX NPSMOro 1 obpaTHOro kaHanoB pekoMeHayeTcs noka-
3aHUA pacxoda Nno Kakaomy KaHany npMBoauTb K eAUHOMY YMCNOBOMY 3HAYEHUIO CNeayroLnuM MeTOA0M:

K11=[(Q1+Q2)/2Q1]xK1,

K22=[(Q1+Q2)/2Q2]xK2,

K33=[(Q3+Q4)/2Q4]xK3,  (TOnbko Onsi UICNONHEHUS "MHOrokaHanbHbIA C apXmBom")

K44=[(Q3+Q4)/2Q3]xK4 (Tonbko ANSA UCNOMHEHWs "MHOroKaHarnbHbIN C apxMBoMm").

roe Q1, Q2, Q3 n Q4 - nokasaHua pacxoga kaHanoB 1, 2, 3 14 COOTBETCTBEHHO;

K1, K2, K3 1 K4 — koahuLlmneHTbl KoppeKkLmMm ANa Kaxaoro kaHana.

Mony4yeHHble koapdpuumnenTsl K11, K22, K33 1 K44 nporpammupytotes B npubop Bmecto K1, K2,
K3 1 K4 cooTBETCTBEHHO 1 3aHOCATCS B NacnopT.
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Tabnuya 17
3ABVCHMOCTb CKOPOCTW PACINPOCTPAHEHNA B BOOE
YNBbTPA3BYKA OT TEMMNEPATYPbI BOObI

T, Mpu T, °C

°c| 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 |1402,4 | 1402,9 | 14034 | 14039 | 14044 | 1404,9 | 14054 | 14059 | 14064 | 1406,9
1 |1407,4 | 1407,9 | 1408,4 | 1408,8 | 1409,3 | 1409,8 | 1410,3 | 1410,8 | 1411,3 | 1411,8
2 [1412,2 | 1412,7 | 14132 | 1413,7 | 14141 | 14146 | 14151 | 14156 | 1416,0 | 14165
3 |1417,0 | 14175 | 1417,9 | 14184 | 1418,9 | 1419,3 | 1419,8 | 1420,3 | 1420,7 | 14212
4 |1421,6 | 14221 | 14225 | 1423,0 | 14235 | 1423,9 | 14244 | 14248 | 14253 | 14257
5 |1426,2 | 1426,6 | 14271 | 14275 | 1427,9 | 1428,4 | 14288 | 1429,3 | 1429,7 | 1430,2
6 |1430,6 | 1431,0 | 14315 | 14319 | 1432,3 | 1432,8 | 14332 | 1433,6 | 14341 | 14345
7 [1439,1 | 14395 | 1440,0 | 14404 | 1440,8 | 14412 | 14416 | 1442,0 | 14424 | 14428
8 |14432 | 14437 | 14441 | 14445 | 14449 | 14453 | 14457 | 14451 | 14465 | 14469
9 |1447,3 | 14477 | 14481 | 14484 | 1448,8 | 14492 | 14496 | 1450,0 | 1450,4 | 1450,8
10 [1451,2 | 1451,6 | 1452,0 | 1452,3 | 1452,7 | 14531 | 14535 | 1453,9 | 14542 | 14546
11 [1455,0 | 14554 | 14558 | 1456,1 | 1456,5 | 1456,9 | 1457,3 | 1457,6 | 1458,0 | 14584
12 [1458,7 | 1459,1 | 14595 | 1459,8 | 1460,2 | 1460,7 | 1460,9 | 1461,3 | 1461,6 | 1462,0
13 [1462,4 | 1462,7 | 1463,1 | 14634 | 1463,8 | 1464,1 | 14645 | 1464,9 | 14652 | 14656
14 [1465,9 | 1466,3 | 1466,6 | 1467,0 | 1467,3 | 1467,6 | 1468,0 | 1468,3 | 1468,7 | 1469,0
15 [1469,4 | 1469,7 | 1470,0 | 14704 | 1470,7 | 14711 | 1471,4 | 14717 | 14721 | 1472,4
16 [1472,7 | 14731 | 14734 | 14737 | 14741 | 14744 | 14747 | 14750 | 14754 | 14757
17 [1476,0 | 1476,3 | 1476,7 | 1477,0 | 1477,3 | 1477,6 | 1477,9 | 1478,3 | 14786 | 14789
18 [1479,2 | 1479,5 | 1479,8 | 1480,1 | 1480,5 | 1480,8 | 14811 | 1481,4 | 1481,7 | 1482,0
19 [1482,3 | 1482,6 | 1482,9 | 14832 | 14835 | 1483,8 | 14841 | 1484,4 | 14847 | 14850
20 |1485,3 | 14856 | 14859 | 1486,2 | 1486,5 | 1486,8 | 1487,1 | 1487,4 | 1487,7 | 14880
21 |1488,3 | 1488,6 | 1488,9 | 1489,2 | 1489,4 | 1489,7 | 1490,0 | 1490,3 | 1490,6 | 1490,9
22 [14912 | 14914 | 1491,7 | 1492,0 | 1492,3 | 1492,6 | 1492,8 | 14931 | 14934 | 14937
23 [1493,9 | 14942 | 14945 | 1494,8 | 14950 | 14953 | 14956 | 14959 | 1496,1 | 14964
24 |[1496,7 | 1496,9 | 14972 | 1497,5 | 1497,7 | 1498,0 | 1498,2 | 14985 | 1498,8 | 1499,0
25 [1499,3 | 14996 | 1499,8 | 1500,1 | 1500,3 | 1500,6 | 1500,8 | 1501,1 | 1501,3 | 1501,6
26 |1501,9 | 1502,1 | 1502,4 | 1502,6 | 1502,9 | 1503,1 | 1503,4 | 1503,6 | 1503,8 | 1504,1
27 |1504,3 | 1504,6 | 1504,8 | 1505,1 | 1505,3 | 1505,6 | 1505,8 | 1506,0 | 1506,3 | 1506,5
28 [1506,8 | 1507,0 | 1507,2 | 1507,5 | 1507,7 | 1507,9 | 1508,2 | 1508,4 | 1508,6 | 1508,9
29 [1509,1 | 1509,3 | 1509,6 | 1509,8 | 1510,0 | 1510,2 | 1510,5 | 1510,7 | 1510,9 | 1511,2
30 [1511,4 | 1511,6 | 1511,8 | 1512,0 | 1512,3 | 1512,5 | 1512,7 | 1512,9 | 15131 | 15134
31 |1513,6 | 1513,8 | 1514,0 | 15142 | 1514,4 | 1514,7 | 1514,9 | 15151 | 15153 | 15155
32 [1515,7 | 15159 | 1516,1 | 1516,3 | 1516,6 | 1516,8 | 1517,0 | 1517,2 | 1517,4 | 1517,6
33 [1517,8 | 1518,0 | 1518,2 | 1518,4 | 1518,6 | 1518,8 | 1519,0 | 1519,2 | 1519,4 | 15196
34 [1519,8 | 1520,0 | 1520,2 | 1520,4 | 1520,6 | 1520,8 | 1521,0 | 1521,2 | 1521,3 | 15215
35 |[1521,7 | 1521,9 | 15221 | 1522,3 | 1522,5 | 1522,7 | 1522,9 | 1523,0 | 15232 | 15234
36 |1523,6 | 1523,8 | 1524,0 | 15242 | 1524,3 | 15245 | 1524,7 | 1524,9 | 15251 | 15252
37 |1525,4 | 15256 | 1525,8 | 1525,9 | 1526,1 | 1526,3 | 1526,5 | 1526,6 | 1526,8 | 1527,0
38 [1527,2 | 1527,3 | 1527,56 | 1527,7 | 1527,8 | 1528,0 | 1528,2 | 1528,4 | 15285 | 15287
39 [1528,9 | 1529,0 | 1529,2 | 1529,3 | 1529,5 | 1529,7 | 1529,8 | 1530,0 | 1530,2 | 1530,3
40 [1530,5 | 1530,6 | 1530,8 | 1531,0 | 1531,1 | 1531,3 | 1531,4 | 1531,6 | 1531,7 | 1531,9
41 [1532,1 | 1532,2 | 1532,4 | 1532,5 | 1532,7 | 1532,8 | 1533,0 | 1533,1 | 1533,3 | 15334
42 [1533,6 | 1533,7 | 1533,9 | 1534,0 | 1534,1 | 1534,3 | 1534,4 | 15346 | 1534,7 | 1534,9
43 [1535,0 | 1535,2 | 1535,3 | 15354 | 15356 | 15357 | 15359 | 1536,0 | 1536,1 | 1536,3
44 [1536,4 | 1536,5 | 1536,7 | 1536,8 | 1537,0 | 1537,1 | 1537,2 | 1537,4 | 1537,5 | 1537,6
45 [1537,7 | 1537,9 | 1538,0 | 1538,1 | 1538,3 | 15384 | 15385 | 1538,7 | 1538,8 | 1538,9
46 [1539,0 | 1539,2 | 1539,3 | 1539,4 | 1539,5 | 1539,7 | 1539,8 | 1539,9 | 1540,0 | 1540,1
47 [1540,3 | 1540,4 | 1540,5 | 1540,6 | 1540,7 | 1540,9 | 1541,0 | 15411 | 15412 | 15413
48 [1541,4 | 15415 | 1541,7 | 1541,8 | 1541,9 | 1542,0 | 15421 | 15422 | 1542,3 | 1542,4
49 [1542,6 | 1542,7 | 1542,8 | 1542,9 | 1543,0 | 1543,1 | 1543,2 | 15433 | 15434 | 15435




HMO HAYKA

T, Mpn T, °C

°C 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
50 |1543,6 | 1543,7 | 1543,8 | 1543,9 | 1544,0 | 15441 | 1544,2 | 1544,3 | 15444 1544,5
51 11544,6 | 1544,7 | 1544,8 | 1544,9 | 15450 | 1545,1 | 15452 | 1545,3 | 15454 1545,5
52 |1545,6 | 1545,7 | 15458 | 15459 | 1546,0 | 1546,1 | 1546,2 | 1546,2 | 1546,3 1546,4
53 |1546,5 | 1546,6 | 1546,7 | 1546,8 | 1546,9 | 1547,0 | 1547,0 | 1547,1 | 1547,2 1547,3
54 115474 | 15475 | 15475 | 1547,6 | 1547,7 | 1547,8 | 1547,9 | 1548,0 | 1548,0 1548,1
55 11548,2 | 1548,3 | 15484 | 1548,4 | 1548,5 | 1548,6 | 1548,7 | 1548,7 | 1548,8 1548,9
56 |1549,0 | 1549,0 | 1549,1 | 1549,2 [ 1549,3 | 1549,3 | 1549,4 | 1549,5 | 1549,5 1549,6
57 11549,7 | 1549,8 | 1549,8 | 1549,9 [ 1550,0 | 1550,0 | 1550,1 | 1550,2 | 1550,2 1550,3
58 11550,4 | 1550,4 | 1550,5 | 1550,5 [ 1550,6 | 1550,7 | 1550,7 | 1550,8 | 1550,9 1550,9
59 11551,0 | 1551,0 | 1551,1 | 1551,2 | 1551,2 | 1551,3 | 1551,3 | 15514 | 15514 1551,5
60 |1551,6 | 15516 | 1551,7 | 1551,7 | 1551,8 | 1551,8 | 1551,9 | 1551,9 | 1552,0 1552,0
61 |1552,1 | 1552,1 | 1552,2 | 1552,2 | 1552,3 | 1552,3 | 1552,4 | 15524 | 1552,5 1552,5
62 |1552,6 | 1552,6 | 1552,7 | 1552,7 | 1552,8 | 1552,8 | 1552,8 | 1552,9 | 15529 1553,0
63 |1553,0 | 1553,1 | 1553,1 | 1553,1 | 1553,2 | 1553,2 | 1553,3 | 1553,3 | 1553,3 1553,4
64 |1553,4 | 1553,5 | 1553,5 | 1553,5 | 1553,6 | 1553,6 | 1553,6 | 1553,7 | 15537 1553,7
65 |1553,8 | 1553,8 | 1553,8 | 1553,9 | 1553,9 | 1553,9 | 1554,0 | 1554,0 | 1554,0 1554,1
66 |1554,1 | 1554,1 | 1554,1 | 1554,2 | 1554,2 | 1554,2 | 1554,3 | 1554,3 | 1554,3 1554,3
67 |1554,4 | 1554,4 | 15544 | 15544 | 1554,5 | 15545 | 15545 | 1554,5 | 15545 1554,6
68 |1554,6 | 1554,6 | 1554,7 | 1554,6 | 1554,7 | 1554,7 | 1554,7 | 1554,7 | 15547 1554,8
69 |1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,9 | 1554,9 | 15549 1554,9
70 [1554,9 | 1554,9 | 15549 | 1554,9 | 15550 | 1555,0 | 1555,0 | 1555,0 | 1555,0 1555,0
71 [1555,0 [ 1555,0 | 1555,0 | 1555,0 [ 1555,0 | 1555,1 | 1555,1 | 1555,1 | 1555,1 1555,1
72 [1555,1 | 1555,1 | 1555,1 | 1555,1 | 15551 1555,1 | 1555,1 | 1555,1 | 15551 1555,1
73 [1555,1 | 1555,1 | 1555,1 | 1555,1 | 15551 1555,1 | 1555,1 | 1555,1 | 15551 1555,1
74 [1555,1 | 1555,1 | 1555,1 | 1555,1 | 15551 1555,1 | 1555,1 | 1555,1 | 15551 1555,0
75 [1555,0 [ 1555,0 | 1555,0 | 1555,0 [ 1555,0 | 1556,0 | 1555,0 | 1555,0 | 1555,0 1555,0
76 [1554,9 | 1554,9 | 15549 | 1554,9 | 1554,9 | 15549 | 1554,9 | 1554,9 | 1554,8 1554,8
77 11554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,7 | 1554,7 | 1554,7 | 15547 1554,7
78 [1554,7 | 1554,6 | 15546 | 1554,6 [ 1554,6 | 15545 | 1554,5 | 1554,5 | 15545 1554,5
79 115544 | 15544 | 1554,4 | 15544 | 15544 | 1554,3 | 1554,3 | 1554,3 | 1554,3 1554,2
80 |1554,2 | 1554,2 | 1554,2 | 1554,1 | 15541 1554,1 | 1554,0 | 1554,0 | 1554,0 1554,0
81 11553,9 | 1553,9 | 1553,9 | 1553,8 | 1553,8 | 1553,8 | 1553,7 | 1553,7 | 15537 1553,7
82 |1553,6 | 1553,6 | 1553,6 | 1553,5 | 1553,5 | 15534 | 1553,4 | 1553,4 | 1553,3 1553,3
83 |1553,3 | 1553,2 | 1553,2 | 1553,2 | 1553,1 1553,1 | 1553,0 | 1553,0 | 1553,0 1552,9
84 115529 | 1552,8 | 1552,8 | 1552,8 | 1552,7 | 1552,7 | 1552,6 | 1552,6 | 1552,6 1552,5
85 |1552,5 | 15524 | 15524 | 1552,3 | 1552,3 | 1552,2 | 1552,2 | 1552,2 | 1552,1 1552,1
86 |1552,0 | 1552,0 | 1551,9 | 15519 | 1551,8 | 1551,8 | 1551,7 | 1551,7 | 1551,6 1551,6
87 |1551,5 | 15515 | 15514 | 15514 | 1551,3 | 1551,3 | 1551,2 | 1551,2 | 1551,1 1551,1
88 |1551,0 | 1551,0 | 1550,9 | 1550,8 | 1550,8 | 1550,7 | 1550,7 | 1550,6 | 1550,6 1550,5
89 |1550,5 | 1550,4 1550,3 | 1550,3 | 1550,2 | 1550,2 | 1550,1 1550,0 [ 1550,0 1549,9
90 |1549,9 | 1549,8 1549,7 | 1549,7 | 1549,6 | 1549,6 | 1549,5 | 15494 | 15494 1549,3
91 11549,3 | 1549,2 1549,1 1549,0 | 1549,0 | 1548,9 | 15489 | 1548,8 | 1548,7 1548,7
92 |1548,6 | 1548,5 1548,5 | 1548,4 | 1548,3 | 1548,3 | 1548,2 | 1548,1 | 1548,0 1548,0
93 |1547,9 | 1547,8 1547,8 | 1547,7 | 15476 | 15476 | 15475 | 15474 | 1547,3 1547,3
94 |11547,2 | 15471 1547,0 | 1547,0 | 1546,9 | 1546,8 | 1546,7 | 1546,7 | 1546,6 1546,5
95 |1546,4 | 1546,4 1546,3 | 1546,2 | 1546,1 | 1546,1 | 1546,0 | 15459 | 1545,8 1545,7
96 |1545,7 | 1545,6 15455 | 15454 | 15453 | 15453 | 15452 | 15451 | 1545,0 1544,9
97 |1544,9 | 1544,8 15447 | 1544,6 | 15445 | 15444 | 15444 | 1544,3 | 1544,2 1544 1

(CocypapcTBeHHasa cnyxba ctaH4apTHbIX CNpaBoYHbIX AaHHbIX. Cep.: MoHorpadun)".

MpumeyaHue - [laHHble 3anMCcTBOBaHbI U3 MoHorpadum "AnekcaHgpos A.A. TpaxteHnrepy M.C., Ten-
nodmsnyeckme cBorcTBa BoAbl Npu aTMocdepHom gaeneHuun. - M.: N3g-Bo ctangaptos, 1977. - 100 c. -
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Tabnuuya 18
OKBMBaneHTHas LWepoxoBaToCcTb TpybonpoBoaa
Matepunan CocTosiHme BHYTPEHHEro agnameTpa, ycrnosua akcnnyatauum | Ka He Gonee, Mm
Cranb HoBble LenbHOTAHYThIE, HE ObiBLUME B 3KCNyaTaunmn:
- XOITOAHOTAHYTbIE 0,03
- ropsveTSHYTbIE 0,1
- NpoKaTHbIe 0,1
HoBkle cBapHble 0,1
BbiBWME B akcnnyaTauumu:
- C HE3HAYUTESTbHbIM HaNneToOM PXKaBYMHbI 0,2
- p>xaBas 0,3
BUTyMMHMPOBaHHLIE:
- HOBblE 0,05
- ObIBLUME B 3KCnyaTauum 0,2
OuMHKOBaHHLIE:
- HOBble 0,15
- 6bIBLLME B 3KCNNyaTauum 0,18
YyryH HoBkle 0,25

P>xaBble 1,2
C Hakunblo 1,5
ButymMunHnposaHHbie 0,05

AcbouemeHT HoBas 0,03
HeobnuuyoBaHHas, oObl4Has 0,05




HMO HAYKA

Tabnuuya 19

KoahpmLUMeHT KnHeMaTU4eCckon BA3KOCTN BOAbI NPy aTMOCepHOM AaBneHun - vx10°, m?/c.

npuT, °C
0 1 2 3 4
0 1,798 1,732 1,675 1,621 1,569

10 1,308 1,2720 1,237 1,203 1,171

20 1,0045 0,9805 0,9574 0,9353 0,9139
30 0,8012 0,7847 0,7687 0,7633 0,7383
40 0,6583 0,6464 0,6348 0,6236 0,6127
50 0,5537 0,5449 0,5362 0,5278 0,5196
60 0,4748 0,4680 0,4613 0,4549 0,4485
70 0,4137 0,4083 0,4031 0,3980 0,3930
80 0,3653 0,3610 0,3568 0,3527 0,3487
90 0,3264 0,3229 0,3195 0,3162 0,3129
100 0,2945 0,2917 0,2889 0,2861 0,2834
110 0,2682 0,2658 0,2635 0,2612 0,2585
120 0,2462 0,2442 0,2422 0,2403 0,2384
130 0,2276 0,2259 0,2242 0,2225 0,2209
140 0,2117 0,2102 0,2088 0,2074 0,2060

5 6 7 8 9
0 1,520 1,474 1,429 1,387 1,347

10 1,401 1,1107 1,0825 1,0554 1,0294
20 0,8934 0,8736 0,8545 0,8361 0,8184
30 0,7239 0,7099 0,6964 0,6833 0,6706
40 0,6022 0,5919 0,5820 0,5723 0,5629
50 0,5116 0,5039 0,4963 0,4890 0,4818
60 0,4424 0,4363 0,4305 0,4247 0,4191
70 0,3881 0,3833 0,3787 0,3741 0,3691
80 0,3448 0,3410 0,3372 0,3335 0,3299
90 0,3097 0,3065 0,3035 0,3004 0,2975
100 0,2808 0,2782 0,2756 0,2731 0,2706
110 0,2567 0,2545 0,2524 0,2503 0,2482
120 0,2365 0,2347 0,2328 0,2311 0,2293
130 0,2193 0,2177 0,2162 0,2147 0,2132
140 0,2046 0,2033 0,2019 0,2006 0,1993

AnekcaHgpoB A.A.. TpaxteHrepy M.C., Tennodusmyeckne cBonctea Bogbl NpuU atMOCHEPHOM AaBeHUN,
M.: UsgaTtenbctBo ctaHgaptoB. 1997r., 100c. (locygapctBeHHas cnyxba CTaH4apTHbIX CApaBOYHbIX
AaHHbIX Cep.: MoHorpadum).
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Mpunoxexne [

Cmpykmypa meHto PYC-1
TMAaBHOE MEHID nogypoeeHs 1 noaypoBeHs 2 noAypoBeHs 3
i
PEL, M /u 9999,.999 — > HapaboTka » >+, ?9999099,999 > HeT
F2,m%/u 9999,999 \r_ Tyl +T,4 99995999.9 na
FB,J’T/M 9995, 999 .TIYTJ2 \ =V, M?999999,999 / nogMeHin "ouncTika HapaboTin"
Fd,n/m  9999.999 1 ™ Iya3 -T,4 99999999.9
IaBJIeHWE \ Ty ouncTKa > e
HacCTpOWMKK napaMeTpPrl nogmexo "HapaGoTka” na
AllL \ naameHio "kanan 1° 1 NOAMEHIO “aBTOKOPPEKUMA"
AlZ - " J »tl,mMxc 999.9999
NoAMeHo “kaHan 2
Q ﬂpH@Ope . - t2,MKC 9089,9999 Basa naTd, , MM
FnaBHOE MeHio MEFPERDTEEN S dt,mxc 999.9999 > 100.0
L noameHo "kavan 4” J CITK, m/c 9.99 OMaMeTp, MM
ABTOKOPPREeKUMA > 30.0
»P1, Kila 0.000 fapaMeTp YTOJl BPE&3KM
B2, Mlla 0.000 nofmeHto "y’ > 45.0
Y B3,6ap 0.000 onuHa kabenda, M
P4, ar 0.000 en. MEMeEReHNA > 10.0
noameHio "AaeneHne” > M/ k030 . xopp . K
yp.oTceurnr, M’ /g > 1.0000
> 0.0 Ko30.Kopp . A
CXeMa BRIIOYEeHUS MakKc.pacxon,mM?/u > 1.0000
> 4x1 > 10.0 kozd.kopp.B
CETEBOM HOMEP nopor,M* /4 I » 1.0000
> 1 > 0.0 ko530 . Kopp.C
CKOPOCTE OOMeHa BEC MMIOYJILCa,JI > 1.0000
> 9600 > 1.000 CMEll . HYJIA ,, MKC
CTOIOBEE OMUTEHL TUII BREIXOIA > 0.0000
> 1 Gur >  MMIYJIE CHEDA OKHO Y3U, MKC
1 MeTHOCTE YU4ET perepca > 23
> HeT > HET bunsTE VCp., cex
Aara noameHxio ‘napameTpel kKaHana” > 10
> 01/01/13 TUO NaTuMKa
BpeMd »> TN &
> 12:00 >  EO.MEMEpEeHMA TUIT BpesKM
EpeMa +/-,cex OaT4YUK > oceBas
> 0 noaMeHo “gaeneHue kadan 1" nogMeHio ‘napaMeTps ny4a"
NOAMEHK “HacTPoRKK" -
J nogmeHio “gasnesve kaHan 2° J
el . M3MepeHns
R nogMeHHo “0aeneHue kadan 3° J > Kla
»yCl, % 99.999
U noameH “aasneHue kaHan 4"
YC2,% 99,999 J nogMeHio “eg.namepexna’
HACTPOMKHA .
noamMeHo “Axanoran nnatal” OKHO Y31 UYHT, OM
> 1
noameHw “Avanoras nnata2” J 0 > 1.0
APY1 TOKOBHI BEIXOI
) > 10 > 0-5 MR
PHOMED 99959 APY?2 eI.MBMepenns
sepcua [0 2.9 > 20 > KMa
NoaMEHID “CEPUIAHBIN HoMEp nogmeHto “Hactpoika A" BEpX.3HadyeHue
npuBopa W BEPCUA NPOLKMBKK' > 100.0
nogMeHio ‘napameTpel gat4uka”




HMO HAYKA

ApxaHrenbck +7 (8182) 45-71-35
AcTaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnapuBocTtok +7 (4232) 49-26-85
Brnagmmup +7 (4922) 49-51-33
Bonrorpap +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70

EkaTepuHbypr +7 (343) 302-14-75

MBaHoBo +7 (4932) 70-02-95
WxeBck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09
Vowikap-Ona +7 (8362) 38-66-61
KaszaHb +7 (843) 207-19-05

Mo Bonpocam npoaax U noaaepXku odpallanTechb:

KanunuHrpap +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
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

INvneuk +7 (4742) 20-01-75
MarnwuToropck +7 (3519) 51-02-81
Mockea +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropog +7 (831) 200-34-65
HwxHeBapTOBCK +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85

HoBopoccuiick +7 (8617) 30-82-64
Hosocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
PoctoB-Ha-[oHy +7 (863) 309-14-65
PssaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkr-MeTepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
CapartoB +7 (845) 239-86-35
CwmoneHck +7 (4812) 51-55-32

Couu +7 (862) 279-22-65
CraBponons +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Cbi3paHb +7 (8464) 33-50-64
ChbIkTbiBKap +7 (8212) 28-83-02
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
Ydpa +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YenabuHck +7 (351) 277-89-65
Yepenosel, +7 (8202) 49-07-18
Apocnaenb +7 (4852) 67-02-35

cant: nauka.pro-solution.ru | an. noyta: nka@pro-solution.ru
TenecoH: 8 800 511 88 70






