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Hacrosimee pykoBOACTBO MO 3KCILTyartanuu (nanee — PD) mpemHazHadyeHO ISl M3YyYCHHS
npuHIUNa paboTsl cueTunka ynpTpasBykoBoro CYP-97 (nanee - CYP) u ero cocTaBHBIX 4acTei,
TEXHUYECKUX U METPOJOTUYECKHX XapaKTEePUCTUK M APYTUX CBEICHUI, HEOOXOAMMBIX MIJist
oOecrnieyeHrs MOJHOTO UCMOJIb30BAaHUS BO3MOXKHOCTEN W3/€Ms, IPABUIBHOM 3KCIUTyaTallud U
TEXHUUYECKOTO OOCITYKHUBAHUSI.



1 Onucanue u padora
1.1 Haznayenue CYP

1.1.1 CYP npenna3HavyeHsl I U3MEPEHHUS 00bEMa, 0OBEMHOTO pacxoja XKUIKOCTEH,
JBIDKYIIUXCS B HAOPHBIX U OE3HAMOPHBIX TPYyOOIPOBOAAX B IPSIMOM U 0OpaTHOM HaIlpaBlICHU-
AX.

O6nacte npumenenust CYP — kommepueckuil 1 TEXHOJIOTUYECKUN y4eT 00bemMa u 00b-
€MHOT0 Pacxo/1a XKHUAKOCTEH Ha MPEANPUATUAX PA3TUUYHBIX OTPACIICH MPOMBIILICHHOCTH.

B cocras CYP Bxoaut: 650K 31ekTpoHHOro npeodpazoBanus (JI1), uaMepuTenbHbIN
yuactok (1Y), umeromuii nuamerp ycnoBHbId ([ly), oT 25 mo 2000 MM, kabenb COSTUHUTENb-
HbIil koakcuanbHblid (KC). B ciiyuae, korna CYP montupyercs na tpyoomnposoae (dy ot 100 o
2000 mm), BMmecto Y B coctaB CYP BXOAHWT yCTaHOBOYHBIA KOMILUIEKT: KOMIUIEKT ITbE303JICK-
Tpuyeckux npeodpaszosateneii (I111), kommaexkT natpyokos u KC.

ITpu moctaBke CYP 6e3 Y monTax I1I1 ocymecTBisieTcs: HEMOCPEICTBEHHO Ha TPyOoO-
MIPOBOJIEC, POBOJATCS JUHEHHO-yIIIOBbIe u3MepeHus MY B coorBeTcTBUUM C pazaenom 11 PO,
orpezieNieHue METPOJIOTHUECKUX XapakTepucTuk D11 mpon3BoAUTCS B COOTBETCTBUU C Pa3esioM
10 PO.

WY ycranaBianBaeTcs ¢ MOMOIIbIO (hIaHIIEBBIX COSAMHEHUN B Pa3pbiB TPyOOIIPOBOAA.

OIl ciyxut st Bo30yKJI€HUS MbE303JEKTPUUECKUX MpeoOpa3zoBaTesiel, YCUICHUs U
00pabOTKM MPUHATHIX CUTHANIOB, (POPMHPOBAHUS HUMITYJIHCOB C YaCTOTOM, MPOMOPLHOHAIBHOMN
pacxojy, CUTHAJIOB BBIXOJIHBIX M JIJISl MHIMKAIIMH M3MEPEHHOTO 00BhEMa KHUIKOCTH, PacXoaa U
BpeMeHH uctpaBHoii paboTel CYP.

WY npencrasisier coboii oTpe3ok TpyOsl ¢ ¢urannamu win 6e3 HuX (1o TpeOOoBaHUIO
3aka3umka) ¢ yctanoBlneHHbIMU Ha HeM [II1. 1Y moxeT ObITh 000py10BaH ABYMS WIIH YETHIPHMS
I1I1, 06pa3ys mpu 3TOM OAMH WM JIBa aKyCTHUECKUX KaHaJla COOTBETCTBEHHO.

1.1.2 PaGoune ycnoBus skcrutyaranuu J11:

[lo crenenu 3amuThl OT IPOHUKHOBEHUS BHYTPh TBEPABIX Tea U Boabl Ol nmeer uc-
nosHenue no rpynmne [P65 I'OCT 14254

- TeMIeparypa okpyxatouieit cpeast ot munyc 10 °C no mroc 60 °C;

- OTHOCHUTENIbHAsI BIAXHOCTh BO3Ayxa He 6omee 95 % (mpu temmneparype mitoc 35°C);

- OIl ycroiiumB K BO3ACHCTBHIO CHUHYCOMJAJIbHBIX BUOpauuid, B [auana3oHe OT
5 TI'u no 35 I'y ¢ ammuurypoi cmemenus 0,35 MM.

Pabouwne ycnoBus skcrutyararuu NY:

Ilo cTenenu 3amMTH OT IPOHUKHOBEHUS BHYTPb TBEPABIX TEJI U BOJBI M3MEPHUTEIbHBIN
ydacTok umeer ucnosnenue no rpynmne [P68 'OCT 14254

- TeMIeparypa okpyxatouieit cpens! ot munyc 80°C no mnroc 150 °C.

XapaKTepUCTUKa KOHTPOJIUPYEMOH KUIKOCTH:

- reMnieparypa oT MmuHyc 80°C no mumoc 150°C (s CYP ucnonnenus 407251.002-01-
BT temneparypa ot munyc 80 1o mumoc 320°C) npu ycIoBUU HalIM4Ms B KUAKOCTH He Oonee 5
% 00BEMHOI0 COJepKaHUs Ta30BbIX BKIIIOUEHUH, MEXaHUUECKUX MPUMECEN U IPYTruX MHOPO-
HBIX KOMIIOHEHTOB;

- naBnenue ot 0,1 MIla mo 2,5 Mlla (mo crierzaka3zy no 16 Mlla);

- KHUHeMaTHn4deckas Bs3kocTh oT 0,1 mo 50 cCr.

CVYP ycToiiuuB K BO3/IEHCTBUIO 3JI€KTPOMArHUTHBIX IOJIEH, HANIPSPKEHHOCTHIO He Oolee
40 A/m.

B CYP moryT GbITh BHECEHBI BO3MOXHbIE KOHCTPYKTUBHBIE U CXEMHbIE U3MEHEHUS, KO-
TOpPbIE HE OTPAKEHBI B DKCIUIyaTallMOHHOW JOKYMEHTAllMU M HE MEHSIIOT €r0 TEXHUYECKHUX Ia-
pameTpoB.



1.2 TexHu4yecKue XapaKTepUCTUKHU

1.2.1 CYP umeer moaudukanuy UCTIOTHEHHUS] B COOTBETCTBUH ¢ Tabmuieit 1. HuxHue
3HaueHus: pacxoga Qu, BepxHHUE 3HaueHus pacxona Qu, AuaMeTpbl yciaoBHoOro mpoxoga y,
YCIIOBHBIE JIaBJeHUs TPyOOIpoBo1oB Py, niuunbl 1Y, MuHuMansHbie u3MepseMble 00beMbl Vmin,
Macca CYP B 3aBucumocTu ot Moaudukamnuu, ucnojgnenus CYP npueneHs! B Tadauie 2

1.2.2 Nanukamus odbema — mudposas BocbMupaszpsanas (JKK wim cBeronmonHast) ¢
1eHo# equHUIB Miaaammero paspaza 0,01, 0,1m°, 1m® (B 3aBUCHMOCTH OT AMamMeTpa TPyOOIpo-
BOJIa), C cOXpaHeHHeM nHpopmamuu 00 U3MEepeHHOM 00beMe TPU OTKJITIFOYEHHOM IMHTaHUH.

B momudukanusx CYP 407251.002-01-C 6510k HHIUKAITMIHA OTCYTCTBYET.

1.2.3 WManukanus BpeMEHH HCIpPaBHOM paboOThl - BocbMupaspsaHas mmdposas (PKK
WM CBETOJUO/IHAS), C LIEHOW equHUIbI Miazmero paspsaa 0,1 4 ¢ coxpaHeHneM 3HaueHus Bpe-
MEHU TIPHU OTKJIIOYCHHUH MUTaHUSA. BpeMs xpaHeHus WH(OPMAIMU MPH OTKIIOUYECHHOM MMUTAHUU
He menee 10000 gacos, B mogudukammsx CYP 407251.002-01-C 6510k UHIUKAITUN OTCYTCTBYET.

1.2.4 BbIXOJHBIE CUTHAJIBI.

1.2.4.1 NUmmynbcHBIN curHain Gopmsel “MeaHap”’, 4aCTOTON MPOMOPIMOHAIIBHONW Pacxo-
1y, Ha koHTakTe 6 pazpema KOHTPOJIb (pucynok 1) (umnynbcHBIN Bbixox). Mcnone3yercs npu
rpaayupoBke u nosepke CYP.

1.2.4.2 Curnan B BuJE 3aMbIKaHus 11end KOHTAkKTOB 4 u 5 pazbema BBIXO/I (puc.l)
TBEPAOTENbHBIM pelie Ha BpeMs (15-30) Mc mpu NpoX0oKIeHUU SIUHUYHOTO U3MEPSIeMOro 00bE-
Ma.

DNeKTprUYEeCKHe MapaMeTphl BbIX0/1a TBEPAOTEIBHOIO pele:

- KOMMYTHpyeMoe HanpspkeHue - He 6osee 300 B mocTossHHOTO TOKA;

- TOK uepes peie - He 6omee 100 MA;

- Pa3HOCTH MOTEHIIMATIOB MEeX Ay KopirycoMm DIl u BHelHeNH Harpy3Kou, MOAKII0YAeMOi
Kk kKoHTakTaM 4 u 5 pazpema BBIXO/[ D11 He nomxna npessimats 50 B.

1.2.4.3 Tlocrosituubiit Tok (0-5) MA, unu (4-20) MA B 3aBUCMMOCTH OT 3aKas3a B IICIHU
KOHTakToB 3 u 6 pasbema BBIXOJ| nponopruonaneHeiii pacxoay, B Moaupuxamusx CYP
407251.002-01-C TOKOBBII BBIXO/] HE YCTaHOBJIEH.

1.2.4.4 Wnrepdeiic RS 485(mporokon ModBus-RTU),
407251.002-01-C unrepdeiic RS 485 He ycraHosieH.

1.2.4.5. Ethernet (o0OecrieunBaeT MOIKIIOYCHUE K JIOKAIBHOW CETH C Ha3HAYeHHBIM [P
aapecom) npotokos ModBus-TCP ¢ BO3MOXXHOCTBIO Tepefjaun apXuBa, UMEETCS BCTPOCHHBIN
WEB untepdoeiic.

1.2.4.6. PanuoBbIxoy (TpaHCSIUS TaHHBIX 00 00beMe — Mecsll, JIeHb, Yac, MO Paauo-
kaHany 433 MI'y ¢ nepuoguuHocTsio | pa3 B 4 MuH. Ha pacctosgHue 10 300 M.).

1.2.4.7. USB BBIXOA - IpeIHa3HAYEH ISl ONIEpaTUBHOTO cHATHS apxuBa Ha Flash nako-
MUTENb.

1.2.4.8. B cuerunke BefeTcs apXuBalus JaHHBIX 00 00beMe, BpeMeHU HapabOTKH, He-
HITAaTHBIX CUTYaIUSX C BPEMEHHOW MTPUBSA3KOM.

1.2.4.9. B cuerunke umeercs TOKOBBIA BXOJ (4-20) MA ISl TOAKITIOYCHUS JaTUHKA
JIABJICHUS UM TEMIIEPATYPBL.

Ta6muma 1 — Mogudukaruu CYP

B momudukanusax CYP

O603Hauenne Moaudu-

KonnuectBo Ka-

Pacmionoxxenne 1111 Ha

KonnuectBo 3ameicTBO-

Kalun HAJIOB ny BaHHBIX DII
407251.002-01 1 Huamerp, 45° (36°) * 1
407251.002-02 2 Xopna, 0,5R 45° ** 2

[Ipumeyanus

1 * - TIIT ycTaHoBNEeHBI B AMAMETPaJIbHON II0OCKOCTH TpybompoBoaa wiu UV (B 3aBu-
cumoctH oT coctaBa CYP), 06pasys mpu 5TOM OMH aKyCTHUeCKUil kaHan 1of yrioM 45° wu
36°, B 3aBHCUMOCTH OT KPaTHOCTH M3MEPSEMbIX PacX0IoB, K OCH TpyOonposoa umm U.Y.



2 *#* _ TIII ycraHOBJIEHBI B JIByX HapasuIeJIbHBIX MJIOCKOCTSAX, OTCTOSILIUX OT JAUaMET-
pabHON TUIOCKOCTH Ha TOJIOBUHY BHYTpeHHero panuyca MY unm tpybomnpoBoaa (B 3aBUCHUMO-
ctu ot coctapa CYP), 06pa3sys mpu 9TOM J(Ba aKyCTHUeCKuX KaHana mo yriaom 45° x ocu Tpy-
6onpoBoaa unu NY.

B cocrap CYP momudukanmu 407251.002-01 Bxoaut ogun OII, popmupyronmii aky-
CTUYECKUI KaHal ¢ nomolbio oaHou napsl [111. BeiBoa M3MepeHHbIX MapaMeTpoOB OCYyLIECTBIISA-
€TCs Ha IUCIUIEH U BBIXOAHBIE pazbeMbl D1.

B cocras CYP momudukanum 407251.002-02 Bxoxut OII ¢ aByms paboTaromuMu
HE3aBUCHUMO JpPYT OT Jpyra npeobdpaszoBatensimu pacxoxn/dactora (ITPY), dopmupyromue nBa
u3Mepurenbubix kaHana (MK) ¢ momompio nByx map I1I1. MacmrabupoBanue nsmepennoii 1P
yacToThl (ckopoctr) B UK mpousBoauTcs B koMmmMyHHKannoHHOM TipeoOpasosarene (KII). Bri-
BOJI U3MEPEHHBIX IIapaMETPOB OCYIIECTBIAETCS Ha TUCIUIEH U BBIXOJHbIE pa3beMbl OII.

CYP momuduxarnuu 407251.002-01 MoryT ObITH BBITIOJIHEHBI ¢ 1Y B BBICOKOTEMITEpa-
TypHoM ucnonHenun: 407251.002-01-BT.

CYP momuduxanuu 407251.002-01 moryT ObITh BeITIONIHEHBI ¢ DI B conHeHnn 6€3
MHAMKaTOpa U TokoBoro Bbixoaa: 407251.002-01-C.

Tabmuua 2 — OcHOBHBIE TeXHUYECKHE Xapakrepuctuku CYP

Ay, | Qu, Qs, Munumanbsbiii | Moauduka- | Macca CYP, | lnuna Y, | YcioBHoe
MM. | M°/4 M /a M3MEPSIEMBI  |LIUsI UCTIOJHE-| He Ooee, KT MM JIaBIICHHE,
00BeM Viin, M HHS MlIIa
25 0,1 20 104 1,2 10 (3%) 400 1,0 -6,3
32 0,15 30 1073 1,2 10 (3%) 350 1,0-6,3
40 0,25 50 103 1,2 10 (3%) 300 1,0-6,3
50 0,35 70 103 1,2 10 (3%) 300 1,0-6,3
65 0,65 130 1073 1,2 12 (3%) 350 1,0 -6,3
80 1 200 1073 1,2 14 (3%) 350 1,0-6,3
100 1,5 300 1073 1,2 20 (3% 350 1,0-6,3
125 | 2,25 450 102 1,2 28 (3%) 400 1,0-6,3
150 | 3,15 630 102 1,2 33 (3% 400 1,0-6,3
200 6 1200 102 1,2 48,5 (3%) 500 1,0-6,3
250 10 2000 102 1,2 58 (3%) 600 1,0-6,3
300 12 2500 102 1,2 65 (3%) 700 1,0-6,3
350 19 3800 102 1,2 3* 800 1,0-6,3
400 25 5000 102 1,2 3* 850 1,0-6,3
500 40 8000 102 1,2 3* 1000 1,0-6,3
600 50 10000 1 1,2 3* 1100 1,0-6,3
700 75 15000 1 1,2 3* 1200 1,0-6,3
800 100 20000 1 1,2 3* 1300 1,0-6,3
900 | 125 24500 1 1,2 3* 1400 1,0-6,3
1000 | 160 32000 1 1,2 3* 1500 1,0-6,3
1200 | 200 40000 10 1,2 3* - 1,0-6,3
1500 | 400 80000 10 1,2 3* - 1,0-6,3
2000 | 600 120000 10 1,2 3* - 1,0-6,3
[Ipumeuanus:

1 * - macca CYP Gez V.

2 MakcUMallbHO€ H30BITOUHOE JaBJICHHE M3MEpPSIEeMOM >KHJIKOCTH B TpPyOONpoBOje
JOJKHO OBITH He O6onee 16 MITa.

3 mocraBka 1Y aumamerpom Gompine 300 MM. O crienaIbHOMY 3aKasy.

4 nns Tpy6onposoaa [y ot 25 no 300 mm pabouee naBienue >xuakoctu it MY ompe-
Jensgercs KoMIUIeKTaluen daaHien

1.2.5 MeTponoruueckne XxapakTepUCTHKH.



1.2.5.1 Ilpenensl qomyckaemMoil OCHOBHOM OTHOCUTENbHOM norpemnoctd CYP npu u3-
MEpeHUU 00BEMA JKHUJIKOCTH MO YaCTOTHOMY BBIXOHIY O¢ (Haynee — O¢), MPEaeNbl JT0MyCKaeMon
OCHOBHOI1 OTHOCUTENIFHOM MOTPETHOCTH U3MEpEHHUsI 00beMa )KHUJIKOCTU M0 HHAUKATOpY 00bEMa
0o (manee — o), Mpeaesbl AOMyCKaeMOW OCHOBHOW MPUBEIEHHOM MOTPEIIHOCTU Yy U3MEPEHUs
pacxojia 1o TOKOBOMY BBIXOJy (Aajiee — yr), Mpeelibl 10IMyCKaeMOi OCHOBHOM NMpUBEIEHHOM MO-
IPELIHOCTH YQ U3MEPEHUS PAcXo/ia 10 UHANKATOPY pacxoa (#ajnee - YQ), B 3aBUCUMOCTH OT MO-
mudukanuu CYP u cnoco6a rpagyupoBku CYP, npuBeaens! B Tabnuie 3. [Ipeaensr nomyckae-
MOW OCHOBHOM NPUBEAEHHON MOTPEIIHOCTH MPEOOPA30BAHUS YACTOTHI AIEKTPHUECKUX UMITYIIb-
COB B MMOKAa3aHMs MHIUKATOpa pacxoja Yq He 6onee = 0,1 %, mpemensl JOMycKaeMoil OCHOBHOM
MPUBEICHHON MOrPEUIHOCTH MPeoOpa3oBaHusl YacTOThI ANEKTPUUECKUX UMITYJIbCOB B TOK Ya HE
6onee + 0,1 %. Ilpenensl momyckaeMoil OCHOBHOI OTHOCHUTEIBHOW MOTPEIIHOCTH HM3MEPEHUS
BPEMEHH UCIPABHOU paboTHI Oy (asee - Oz) He Oonee + 0,2 %. IIpenensr qomyckaeMoil OCHOB-
HOW OTHOCHTENIbHOW TOTPEIIHOCTH CUETa YHCIIa UMITYIBCOB Oyo HE Oosiee £ 0,05 %.

Tabnuma 3 - [Ipenens! gonyckaeMbIX OCHOBHBIX norpeutHocteit CYP.

Onpenenenue MeTposnoruueckux xapakrepuctuk CYP Ha moBepo4HOl NpOJIMBHON YCTaHOBKE MpU
KpaTHOCTAX u3MepsieMbix pacxoqoB 1:10; 1:100; 1:200

KparHocts nzmepse-

Monuduxarnus
HaumenoBanue napamerpa MBIX PAacX0JI0B

Cyp 1:10 | 1:100 | 1:200*

[Ipenensl nomyckaemMoil OCHOBHOW OTHOCHUTEIBHOM IO-
rpemHoctd CYP npu usmepenun o6béMa xuakocta no| +0,5 |+1,0 +1,0
Y4aCTOTHOMY BBIXOAY O, %0, HE O0JICe

[Tpenensl nomyckaeMoil OCHOBHOM OTHOCHUTEIBHOM IIO-
rpemHocTd CYP m3mepenus oobema JKUIKOCTH TI0 WH-
TUKaTopy 00béMa, O, %, HE Ooee

[Ipenenbr pomyckaemMol OCHOBHOM NpPHUBEAEHHOW MO-
rpemHoctd CYP npu n3mepeHuu pacxoja no TOKOBOMY
BBIXOJY, Yz, %, HE OOee

[Ipenensl momyckaeMoOd OCHOBHOM MPHUBEICHHOW I10-
rpemHocTH CYP m3MepeHust pacxona mo HMHAMKATOPY
pacxoja Yo, %, He Oonee

407251.002-01

IIpenenbl nomyckaeMol OCHOBHOW OTHOCHTENBHOW moO-| KpaTHoCTh M3Mepsie-
rpemHoctd CYP npu u3mepeHun o0bEMa >KUIKOCTH 110 MBIX PAacX0JI0B

YaCTOTHOMY BBIXOY O¢, %0, HE OoJiee 1-10 11:100 | 1-200

[Ipenensl nomyckaemMoil OCHOBHOW OTHOCHTEIBHOM IO-
rpeurHoctd CYP usmepenus o0bema KHIKOCTH MO MH-

+ + -
IUKaTopy 00béMa, do %, HE Oosee 0,15 | £0,5

407251.002-02

[Ipenensl momyckaeMoOd OCHOBHOM NPHUBEIEHHOW I10-
TPEIIHOCTH M3MEPEHUsl PacXoja MO TOKOBOMY BBIXOAY,
Y=, Y. HE OOTIee

[Ipenensr pomyckaeMoil OCHOBHOM NPHUBEIEHHOW MO-
rpemiHoctd CYP u3MepeHust pacxopa 1Mo HUHIUKATOPY
pacxona Yo, %, HE OoJee




[Tponomxenue Tabauiib! 3

OnpezneneHne METPOIOTHUECKUX XapaKTEPUCTUK MpH KannOpoBke CYP KocBeHHBIM CIOCOOOM

[Ipenensl momyckaeMoM OCHOBHOM OTHOCHUTENIBHOM IO-

rpemnoctd CYP npu u3mepennn o0bEMa KHUIKOCTH T10

4aCTOTHOMY BBIXOJY O¢ , %0, HE OoJiee

[Ipenensl momyckaeMoM OCHOBHOWM OTHOCHUTENIBHOM I10-

rpemHoctd CYP npu u3mepennn odbeMa >KUJIKOCTH TI0

UHAUKATOPY 00BEMa, O, %, He Oolee

407251.002-01 W » = FENI— +1.5
peaelibl 10MyCKaeMOo OCHOBHOM NMPUBEAEHHOM 110 )

TCPELIHOCTH U3MEPEHHUSI pacxo/ia 0 TOKOBOMY BBIXOJY,

Y=, %0, HE OOTICE

[Ipenensl nonyckaeMoi OCHOBHOM MPUBEAEHHOM IMO-

rpemHoctd CYP nipu n3mepenuu pacxoja 1o MHAUKATO-

py pacxoza Yo, %, He Oosee

[Ipenensl momyckaeMoM OCHOBHOWM OTHOCHUTEIIBHOM I10-
rpeurHoctd CYP npu n3mepeHun o0bEMa KUIKOCTH TIO
4aCTOTHOMY BBIXOAY O¢ , %0, HE OoJIee

[Ipenensl nomyckaeMol OCHOBHOM OTHOCHTEIBHOM O-
rpeurHoctd CYP mipu u3mepenuu o0bema KUAKOCTH IO
UHAUKATOPY 00BEMa, O, %, He Ooiee +1,0
[Ipenenbl nonmyckaeMoi OCHOBHOM MPUBEIEHHOMN TTO-
TPEITHOCTH U3MEPEHHUS pacxoa 0 TOKOBOMY BBIXOAY,
Y=, %0, HE OOJICE

[Ipenenbl nonmyckaeMoi OCHOBHOM NMPUBEIEHHOMN TO-
rpemHoctd CYP u3zMepenus pacxoja no UHIMKATOPY
pacxona yo, %, He Oonee

407251.002-02

[Ipumeyanus

1 BepxHsia rpanuna quanazoHa pacxoja COOTBETCTBYET JMHEMHON CKOPOCTH KU /I-
KocTu B TpyOomposoze 11 m/c.

2 ITpu xpataoctH pacxonoB 1:200 (moauduxanus CYP: 407251.002-01) npumens-
erca moaudukanus MUY, I koToporo yctanosjieHs! mo yriaom 36° k ocu NV,

1.2.5.2 Metponoruueckue xapaktepucTuku CYP He 3aBUCAT OT HampaBJIeHUS JBUXKE-
HUS KUJKOCTH.

1.2.6 TpeGoBaHMsI K CTOWKOCTH K BHEIIIHUM BO3JCHCTBHSIM.

1.2.6.1 IIpenenbl qOMycKaeMbIX JTOTIOJIHUTENBHBIX MOTPEUIHOCTEN Og, Os; Ouo; Ya; Oo; Ya;
Yr, YQ 3@ CUET MOOYEPENHOTO AEHCTBHS BHEIIHUX BO3AEHCTBYIOIIUX (AKTOPOB, COOTBETCTBYIO-
[IMX YCIOBUSM DKCIUTyaTaluu (M3MEHEHHE TeMIIepaTypbl KOHTPOIUPYEMOM KHUIKOCTH OT TE€M-
nepaTyphbl JKUJIKOCTH, TIPU KOTOPOI POBOIUIIACK onpeeneHue KoddduireHTa npeodpa3soBaHus
CVP Ha 50 °C; u3sMeHeHHe TeMIepaTyphl OKpYKalollero Bo3ayxa oT munyc 10 go mmoc 60 °C;
MIPU TIOBBIIICHHON BJIAKHOCTH OKPY’KaroIiero Bozayxa a0 95 % npu temneparype 35 °C; npu
M3MeHeHuHn Hanpspkenue anekrpornutanus CYP ot 187 no 242 B; mocne Bo3aeiicTBUS BUOpaIun
oT 5 1o 35 I'u ¢ ammutynon cmenienus 0,35 MM; IpU U3MEHEHUN BA3KOCTH KOHTPOJIUPYEMOMN
xuakoctu ot 0,1 7o 50 ¢Cr) He mpessimaroT 0,35 MpenenoB JOMYyCKaeMbIX OCHOBHBIX MOTPEII-
HOCTEH Og, Os; Ouo; Ya; Oo; Yg; Y1, YQ COOTBETCTBEHHO.

1.2.6.2 CYP ycToiuuB K BO3JAEHCTBHUSIM COOTBETCTBYIOIIMM YCIOBUSAM TPAaHCIOPTUPO-
Bauusg o I'OCT 12997 (BoszeiicTBHe TOBBIMIEHHOH TemmepaTypsl mmoc 50 °C, BoszeiicTBue




noHuKeHHoH TemnepaTypsl Munyc 50 °C, BoszeiicTBHE TOBBIIEHHOM BiaxkHOCTH 95% npu 35
C, Bo3neiicTBIE BuOpanuu ot 5 1o 35 I'n ¢ ammumurypoi cmemenus 0,35 Mm.).

1.2.7 TpeboBaHus K 37EKTPOMAarHUTHON COBMECTUMOCTH.
1.2.7.1 YcTOWYMBOCTh COCTABHBIX YacCTEH K Pa3IMYHBIM IMOMEXAM U U3MEHEHHIO IapaMeT-
pos cetu o 'OCT P 51317.
1.2.8 Dnekrponuranre CYP MoxeT ocymiecTBisieTcs (B 3aBUCUMOCTH OT TpeOOBaHHUS ) OT:
a. CEeTH MEPEMEHHOI0 TOKa HanpspkeHueMm oT 187 10242 B, wacroroit (50%1) I,
0. ceTu nepeMeHHOro Toka HanpsbkenueM (12+1) B, wactoroit (50+1) I'n.,
B. CE€TU IIOCTOSIHHOTO TOKAa HamnpsbkenueM (12+1) B.
1.2.9 DnexTpuueckas MOIHOCTb, moTpedisiemass CYP, ne 6omee 5 BA.
1.2.10 I'abaputHbie pazmepsl D11 - 283x120x64 mm.
I"abaputhbie pazmepsr 1Y cornacuo tabmune XK1 (mpunoxenue XK).
Macca OII ne 6onee 1,5 xr.
Macca CYP cornacuo tabnure 2.
1.2.11 BeposarHocts 6e30Tka3Hoii padotel CYP 3a Bpems 50000 4 cocraBisieT HE MeHee

0,98.
1.2.12 Cpok ciyx0b61 CYP - He meHee 12 ner.
1.2.13 Pexxumsr paboter CYP
CYP umeer crneayromiue pexxumMbl pabOThI:
1  pexum u3MepeHus 00bEMHOT0 Pacxo/1a KHUJAKOCTH B TPyOOIIPOBO/IC;
2 pexuM u3MepeHus 00beMa KUIKOCTH mpoiemero yepe3 1Y B nmpsmom Hamp.;
3 pexum usMepeHus oobema JKUIKOCTH npoiueaniero uepe3 MUY B oo6parHom Hamp.;
4 pexuM cuera BpeMEHU UCIPABHON pabOTHI;
S peXuM MHAUKAIMU YPOBHS CUTHAJIA;
6  peXHUM MHAMKALUU TEKYLIEro BPEMEHHU U JaThl;
7  pexxuM HHAUKauK KodddunmenTa npeodbpasoBaHusi.
1.2.14 O6o3nauenue CYP mpu 3akaze:
CYP-97 X—XXXXX—XXXX—XXXX—XXXX—%— -X
S R R A
1 — HOMep Mo MdUKAIMHU, COTIIACHO Tabmue 1;
2 — nuaMeTp ycioBHOTO npoxoaa Jly, M;
3 — ycnoBHoe naBnenne Py, Mlla.;
4 — mpexenbl AOMYCKaeMOW OCHOBHOM OTHOCHUTEIBHOW TOTPENIHOCTH H3MEpEHHS 00bEMa KHUIKOCTH Oo, COTIACHO
Tabmuie 3;

5 — BapHaHT UCTIONHEHU TokoBoro Beixoaa: 0000 — Het, 0001 — (0-5) MA, 0002 — (4-20) MA;

6 — Hamuue uaTEepdericHoro Beixoaa: 0 — Het, 1 — na.

7 — HanmMuue apxuBauuu AaHHbx: 0 — HeT, 1 — na.

8 — Hannuwme ceresoro Beixoga Ethernet: 0 — mer, 1 — ga.

9 — manmnune USB Beixoga: 0 — Her, 1 — na.

10 — HanMYyKMe TOKOBOTO BXOA JUIsl OJKIFOUEHUS JaTuuKa TemnepaTypsl win aapinenus: 0 — vet, 1T (wm 1[1) — na.

[pumep odopmnernns CYP npu 3akaze:

CYP-97 1-00150-0001-0001-0001-00-01-1T.

Howmep monudukarmm - 1: onHokaHanbHbI CYP.

Huametp ycmoBHoro npoxoxna - 00150: 150 mm.

YcnosHoe pasienue - 0001: 1 MITa.

[Tpenensl nonmyckaeMoil OCHOBHOW OTHOCHTENBHON MOTPEUIHOCTH H3MepeHHs pacxona - 0001: £1%.
Toxossrii Beixon - 0001: 0-5 MA.

Hanuuue untepdeiicHoro Beixona - 0: Her.

Hanuuune apxuBanuu gaHHbIX - 0: HET.

Hanuuwre cereBoro Beixonaa Ethernet — 0: Her.

Hamnune USB Beixoma -1: na.

Haymmaune TokoBOro BXo/a T OAKITIOUEHHS JaTYAKA TEMIeparypsl win qainenus — 1T: xa, remmeparypa.



1.3 YerpoiicTBo u padora

1.3.1 Ipunuun pevicteust CYP

CVYP sBasiercst 01HO WM JABYXKaHAIbHBIM YCTPOICTBOM B 3aBUCUMOCTH OT MOAUDUKA-
LUU.

[Tpuniun npeiictBust CYP ocHOBaH Ha M3MEPEHUM CKOPOCTU PACHPOCTPAHEHUS 3BYKO-
BOT'O CUTHAJIa B KOHTPOJIMPYEMOM Cpejie 0 MOTOKY U MPOTUB MOTOKA. CKOPOCTh HKUIAKOCTH BbI-
YUCISETCS KaK Pa3HOCTh BPEMEHU PACIIPOCTPAHEHUS YJIbTPa3ByKOBOIO CUTHAJIA.

B CVYP peanuzoBana BeICOKOTOUHAS U(po-aHamoropasi cucrema Ga3oBOU MOACTPONKH
YacTOThI C IPSIMBIM NPeoOpa3zoBaHUEM aHAJIOTOBOM MH(OPMAaIIMK O BpEMEHH PacHpOCTpaHEHUS
YJIBTPa3BYKOBOTO CHTHAJIA TI0 U MPOTHUB MOTOKA B YaCTOTY 0€3 MPOMEKYTOYHBIX BHIYHCIUTEb-
HBIX ycTpoiicTB. CucteMa paboTaeT B pealbHOM MaciiTabe BpeMeHu. BrixoHas yacrtora npeoo-
pazoBarensi CKOPOCThb-4aCTOTa MPOMOPIIMOHATIEHA CKOPOCTH KUJIKOCTH.

JByxkananeHbii CYP oTnmyaercs ot ogHokaHanbHOro CYP HanuuueM HE3aBUCHMOIO
KaHaja BbIYHUCIEHUS] CKOPOCTH KUAKOCTHU, IMOAKIIOUEHHBIM K «MacTep»- CYP uepe3 yacTOTHBIN
BBIXO/I.

1.3.2 YcrpoiictBo CYP.

Cxema coenunenuit CYP npencrasneHa Ha pucyHke 1.

C IByX CTOpOH M3MEPHUTENBHOrO y4acTka MY, BKIIOYEHHOTO B TPyOOIPOBOJ AUAMET-
pom Jly, 0 KOTOpOMY JABHKETCS KUAKOCTb CO CKOPOCTHIO V, YCTAaHOBJIEHBI IIbE303JIEKTpUYE-
ckue npeodpaszosarenu 1111 u [1I12 mox yrinom o k ocu Tpy6orpoBoza. [IByms kabensMu BbICO-
KOW 4acTOTHhI MpeoOpa3oBaTesin coeauHeHbl ¢ pazbemamu “TIIT17 u “TITI2” OI1. Yepes 3Tu pa3b-
embl ¢ OI1 Ha nmpeoOpa3zoBaTeny MOOYEPETHO MOCTYIAIOT 30HAUPYIOLINE UMITYJIBCHI, a C IPeoo-
pazoBareneit Ha DIl - curHabl OT NPOIIEAIIUX YEPE3 KUAKOCTh 30HIUPYIOIIUX UMITYJIbCOB.

1.3.3 Pabora CYP

1.3.3.1 Pa3nocTHas yactora onpezensercs no Gopmyse

F,—-F., Q-9 K-V-sm2a
o 2 3600 2]
rae Fri, Fro —yactorsl reneparopoB 'l u ['2, coorBeTcTBeHHO, ['11;
Q — 3HaueHMe pacxona, M>/d;
¢ - K0>(QPUIHEHT TPeoOPA3OBAHUS, UMIT/M>;
V — cKOpOCTB )KUJKOCTH, M/C;
Ol - YTOJI MEXIY OChI0 TpyOONpOBOAa M HANPABICHUEM PacIpOCTPaHEHHs yIbTpa-
3ByKa, I'paj.;
| — BHYTpeHHUI quameTp TpyOorpoBoia.

Takum oOpa3om, pa3sHOCTHas yacToTa Fey JIMHEHHO 3aBUCUT OT CKOPOCTH KHJKOCTH B
TpyOOINPOBOJIE M HE 3aBUCUT OT CKOPOCTHU YJIbTPa3ByKa B KOHTPOJIMPYEMOM KHUIKOCTH, a 3HAUUT
U HE 3aBUCUT OT U3MEHEHMs ee (PU3NUECKUX CBOMCTB.

1.3.3.2 Ha nuuesoit nmanenn CYP pacnonoxkeH MHOTOQYHKIMOHAJIBHBIA HHAUKATOP
PEXHMM. BpiGop MHIMKAIUM H3MEPSAEMOro NapameTpa MpPOM3BOJIUTCS CEHCOPHOH KHOIKOM
PEKHM. IlocnenoBarenbHO HaxxuMasi ceHCOpHYIO KHoONKy PEJKMIM ycranaBnuBaroT MHIMKa-
IIUIO pacxoja, 00bEMa JKUIKOCTH, BpEMEHU UCIIPaBHOM pabOThl cUETYMKA, YPOBHS CUTHaja, Te-
KYIIEro BPEMEHHU U JaThl MPU 3TOM Ha JUCIUIee MosBiseTcss uH(opmanus o0 oroOpaxaeMoMm
napamerpe.

PACXO/I, OBPbEM, BPEMS - BbIOOp MHIMIIMPYEMOTO TapameTpa OCYIIECTBIISETCS
ceHcopHoii kHomnkoi PEJKMM.

Koaddunument npeodpazoBanuss CYP BbicBeunBaeTcs NMpu BKIIOYEHUH 3JIEKTPOIUTA-
Hus CVYP.

3enénoe ceeuenune nuaukaropa PEXXUM - ncnpaBnas pa6ora CYP.

Kpacnoe ceuenne nuaukaropa PEJKIM — nencnpaBrocts CYP.

(1
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Nupukarop PEXKMM npepbiBaeT 3e1€HOE CBEUEHUE B MOMEHTHI ITPOXOXKIACHUS BBIXO/I-
HBIX UMITyJIbCOB COOTBETCTBYIONIUX €IMHUYHOMY H3MEPIEMOMY 00BEMY: SKBUBAIEHTHOTO 1 M,
0,1 M, 0,01 M°, 0,xxxxxx Ha Bbixone CYP.

[Tpu cnabom curnane c I1I1 unaukarop PEJXXMM npepsiBaer 3enéHoe cBeueHHe Kpac-
HBIM IIBETOM B TaKT MPOXO3KIEHNS BBIXOIHOTO UMITyJIbca SkBUBaneHTHoro 1 M3, 0,1 M3, 0,01 M>,
0,xxxxxx Ha BeIxoae CYP.

1.3.4 MapkupoBka wu 1uioMOupoBanue CVYP ocymiecTBiasercs NpearpUusTHEM-
U3roTOBUTENEM, IIpU 3TOM Kaxkapli CYP BXxoasdumuili B cocTaB JBYXKaHAJIbHOIO MAapKUPYeETCs U
IIOMOUpYETCs OTNIENBbHO, a B TAacopTe Ha AByXKaHaibHbIA CYP yKa3biBaloTCS HOMEpa COCTaB-
HbIXx CYP uepe3 apoOk, Hanpumep Ne macTep cuerynka/Ne cyeTUHKa, yCTAaHOBJIEHHOTO B JIOTIOJI-
HUTEJIBbHOM KaHaje.

1.3.5 YnakoBka CYP B opurunaibHo# Tape.

6 1 g o 6
/ / |
ny “TIIT2” “IIT14”
—
GLHl_Il” 6‘HH3’9
LI L]
1 [k o 1
4 oI
220B ﬁ CeTtb Henb Kour.
50 T <! Xl —<|< amy 2
KonrT. Hennb [ Brix1/Bxon2 3,2
5 «USBy—>| >— X8 Xl —<| < «Im»
] 1 15V [ Brix2/Bxonl 1,2
K norpeburenio [ 2 D+ X2 SESSEERIIES 2.1
S ——=F=====" 1 3 D- I Brix3/Bxond 3,2
(Moaxmouenue | _| 1 GND X2 —<[|<  «O4»
USB) Eh RN X5 I Brix4/Bxon3 1,2
5 « crnet» X3 —<[<— «Boixomy Jnst Mmoudukanuu
] 3 RX- Kopmyc 1 ]
K norpeburenmo 6 RX+ Orxas 2 — s
(MoxxoueHne | | 7 TX- Bbix. Tok *-” 3 ]
Ethernet) | 8 TX+ Vmn. Berxon =" 4 /K DoTpeOuTeIoN
«RS-485» —= | >— X6 V. Beixon “+7” 5 (Tok 4-20/0-5 MA,
5 ] 1 +5V BII;IX' TOK 6 || ummynscer kpatHbie
(é norpeGuTemo [ 2 +A esepe 7 | 10,01/0,1/1 M3, peBepc)
S===t=====- 1| 3 B Pesepc “- 8 — ’ ’
(Moxxmrouenne | | X4 —<|<— «Kourp.»
RS-485) 4 Koprye Kopnyc 1 m
«Bromy —>|>— X7 Url 2 ||
| 1 Kopmyc Ur2 wnu —IBx 3 | | >
5 — 2 Beepx (maBy/Temin)-omr. -/ 6
L 3 Bripaso Kopnyc 4 /K motpeQurenios
K norpeburesto [ 4 Beox Orkas 5 —  (momxmoverue
S — 5 Bx.otk.II Kam. Brix-Fem 6 | AaTinka asa/Temn,
(IMoaxmroueHue || 5 Bx Finos +5B 7 —  IyJIbTa IOBEPKH)
IyJIbTa MOBEPKH ) -F1p +IBX
T 7 VY1p.KOHT. 8 —
= 8 Bx.Fow.IT xan (aparenn)-on.

1 — u3meputenbHbIi yuactok NV
2,3,2.1,3.1 — xabenb B.4.;
4 — ook D11,
5 — kabelp K MoTpeOuTeNto;
6 — TpyOOTIpOBOI.
Pucynoxk 1 - Cxema anexrpuyeckasi coequnenuii CYP
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1.4 YcrpoiicTBo 1 padoTa cOCTaBHBIX YacTei

1.4.1 Ycrpoiicteo Y.

NY npencrasnser co0oil 0Tpe30k TpyObl ¢ MPUCOSAMHUTENHBIMU (DIIaHIIaMK WK Oe3
HUX U IByMs [IPUBAPEHHBIMU NAaTpyOKaMu, B KOTOpbie ycranasiubatorces [1111 u TI12.

B nByxkanansHom MYV, III1 ycraHoBiIeHBI B IBYX NapajUl€IbHBIX IJIOCKOCTSX OTCTOS-
IMX OT JMAMeTpPasIbHOM Ha MOJOBHHY BHYTpeHHero pagmyca MY nox yrioom 45° x ocu Tpy6o-
IIPOBO/JIA.

Koncrpyknus I111 repmernyna.

BHUMAHMUE: NCIIOJIB3YETCA MACJIOHAITIOJIHEHHOE MCIIOJIHEHUE
[IT.

KATEI'OPUYECKHN 3AIIPEILIAETCA HAI'PEBATH IIII O TEMIIEPATYPBI
BBILIE 250°C (ITPON3BOJUTHL CBAPOUYHBIE PABOTEI HA 1Y).

[Tpucoenunenue I1I1 xk D11 yepe3 pa3znéM, ycraHoBiaeHHBIH Ha Y kabenem coenuHu-
TEJIbHBIM CO CMOHTUPOBAaHHBIMH OTBETHBIMU ITPUCOCIUHUTEILHBIMU Pa3bEMaMH.

1.4.2 Cocras DOII.

Cocras OII npuBeneH B Tabuie 4.

Tabmura 4 — cocras D11

O6o3HaueHue HaumenoBanue Kon-Bo [Ipumeuanue
468152.001 JInnerika [TPY 1(2) 2 wr. - aig Mmoa.407251.002-02
436714.002 JIuneiika [TYT 1
436714.003 JInnerika CITH 1 CoBMeleHa ¢ nuHerkon [1PY

[Tanens MHOUMKATOpHAS 1

Jluneiika mpeoOpazoBatens pacxon/dacrota (ITPY) ocymectBiser npeobpa3oBaHue
CKOPOCTH JIBMKEHUS KUAKOCTH B MY B MMITyJIbCHBIM CUTHAJN C YaCTOTOM, MPOMOPIMOHAIBHON
pacxoay KHMJIKOCTH, a Takke GopMupyeT curHaibsl o cocrosinuu CYP.

Jluneiika uctounrka nurtaroumx HanpsokeHudt (CITH) coBmecTHO ¢ TpaHcdopmaTopoM
Tp obecnieunBaet I11 Bcemn HEOOXOAUMBIMH HATIPSKEHUSIMH.

JIuneiika npeoGpa3oBatens yactota/Tok (ITUT) obecneunBaer:

- JieleHue 4acToThl curHaia ¢ Beixona cMecutens (CM) ¢ koadduuueHToM IenaeHus,
COOTBETCTBYIOIIUM 3HAUYEHUIO BBIXOAHBIX UMITYIbCOB 0,1 w3, 1 M3, 10 M2, mm 100 m? xxuaxocty,
MPOIIEIIEH 0 TPYyOOIpOBOIY,

- mpeoOpa3zoBanue 4acToThl curHana ¢ CM B Tok (4-20) MA, (0-5) MA, B 3aBUCUMOCTH
OT 3aKasa,

- TaJIbBAHUUYECKYIO Pa3BsA3KY BBIXOJHBIX CUTHAIOB ¢ KopmycoM OI1.

WuaukaTtopHas naHes b BBITOIHAET CeIyIomue (QyHKIIH:

- MHIMKAIMIO pacxoja, BPEMEHH PadOThl B MCIPAaBHOM COCTOSIHHH, 00BEMa, YPOBHS
CHUTHAaJIa, TEKYIIEro BPEMEHH U JaThl.

- UHIUKaLHUI0 pexuMoB padotsl CYP.

KonctpyktrBHO D11 BEINOIHEH B HACTEHHOM UCIIOJIHEHHH.

Buemnwmit Bug J11 407251.002-01 npencraBieH Ha pUCYHKE 2a.
Buemmawnii Bug J11 407251.002-01-C npexacrasien Ha pucyHke 20.
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2 UcnoJn30BaHue IO HA3HAYECHHUIO

CVYP sBnsercs CIOXKHBIM JIEKTPOHHBIM YCTPOHCTBOM, MOATOMY TpeOyeT KBaIU(UIHU-
POBaHHOI'O OOpaIlleH!s] B TOYHOM COOTBETCTBHU C TPEOOBAaHUSIMU U PEKOMEHIALMSIMU TEXHUYe-

CKOI'O OIMMCAaHUA U MHCTPYKIUH 110 SKCILTyaTaluu.

/
o
g g
,,,,,, OY COONLOY
N AN
} { —
90
< 120
4 oTB.
a5
S
D
O/
Y
N N
YVILTPASBYKOBOH CIETYHK XHJIKOCTH CYP-97
[ ] g o o
< o~ g
q o
TIEPCKITFOYCHHUC
O PEXKHM
v
D y
Y
I Ly A \
N N\ NUIPZNY N~ y,
['epmoBBOI I'epMoBBOJ UMITYJIBC- Ceregoii
nonkroderus [TIT1. TIT12 HOTO/TOKOBOTO U TepMOBBOJ

IIp. BEIXOJ0B
Pucynok 2a - Buewmnuit Bua D11 (rabaputsl, yCTaHOBOYHBIE pa3Mephl)
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VIBTPA3BYKOBO CYETYHK XHKOCTH CYP-97
OPE)K[/]M
g g X
S
M 2
S
\ N
U T
CereBoit

['epMoBBOJ MMITYJIbC-
HOTO BEIXOJa

I'epmoBBOJ
nonkmouenns TTTT1. TITT2

TepMOBBOJI

Pucynok 26 - Buemnuii Bun JI1 6e3 nnaukanuu (rabaputbl, yCTAHOBOYHBIE pa3MEpHI)

2.1 IToaroroBKa K HCNOJIb30BAHUIO

2.1.1 Yka3zanue mep 6e30macHOCTH
2.1.1.1 HcTouHnKaMu OMAaCHOCTH MPH UCIBITAaHUHU, MOHTaxe U 3Kcruryaranuu CYP sB-

JIAKOTCA SHGKTpI/I‘-ICCKI/Iﬁ TOK U U3MEpACMad Cpclia, HaXoasdmasAacAa nmoJ JaBJICHUEM B pr6OHpOBO-

Ie.
2.1.1.2 Tlo criocoOy 3amuThl YeloBeKa OT MOpakeHUs dnekTpruueckuM TokoM CYP ort-
HocsTed K kinaccy 00 mo 'OCT 12.2.007.0.
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2.1.1.3 MonTax u neMoHTax CYP A0KHBI TPOM3BOAUTHCA B COOTBETCTBUU C MPaBU-
namu 0€30MacHOro BeJeHUS padoT, COOTBETCTBYIOIIMMHU KaTErOPHH JAaHHOTO TPyOONpoBoOIa.

2.1.1.4 Ilpu ucneitanuun MY Ha TepMETHUYHOCTh M MPOYHOCTH JOJKHBI COOJIFOIATHCS
tpeboBanus 6ezonacuoctu o 'OCT 24054.

2.1.1.5 3amena, npucoearHEHUE U oTcoenuHeHne MY oT TpyOonpoBoaHOM MarucTpain
JIOJKHO TIPOU3BOJAUTHCS MPU IMOJTHOM OTCYTCTBUU BHYTPEHHETO JIABJICHHUS.

2.1.1.6 Ilycko-Hamamo4yHbie paObOTHI JOHKHBI MMPOU3BOIUTHCS CIEIUATU3UPOBAHHBIMU
MOHTQ)KHBIMH OpHTaTaMH.

Mounrax, nyck CYP m0/KHBI OCyIIECTBISATHCS JHIAMH, JOMYLIEHHBIMU K paboTte ¢
ycranoBkamu 10 1000 B.

2.1.1.7 Ilpu paboTe ¢ u3MEPUTETHLHBIMHU MPUOOPAMH JIOJDKHBI COOJTI0IaThCS TPEOOBaHUS
0€30MacHOCTH, OTOBOPEHHBIE B COOTBETCTBYIOIIMX TEXHUYECKUX OMUCAHUAX U MHCTPYKIHUAX 110
SKCILTyaTaluu MPUMEHsEMBIX TIPUOOPOB.

2.1.1.8 Ycrpanenue nepexro DIl 10MKHO MPOU3BOAUTHCS MPHU OTKIIOUYEHHOM 3JIEK-
TPUUECKOM MHUTAHUU.

2.1.1.9 Dxcnnyarauuss CYP nomkHa npou3BOIUTHCS B COOTBETCTBUU € TPEOOBAHUSIMU
. 3.4. «[IpaBun skcmityataliuy 3JIeKTPOYCTAaHOBOK MOTPEOUTENEH», a TakKe APYTUX UHCTPYK-
WM, TEUCTBYIOIINX B JJAHHOM OTPACIy MPOMBIIUIEHHOCTH.

2.1.1.10 Ilpu skcrunyatanuu CYP noikHBI IOABEpPraTbCsi CUCTEMAaTHYECKOMY BHEIIIHE-
My ¥ niepuogudeckomy ocMoTpam. [Ipu BHemHeM ocmoTpe Db HE0OX0AMMO MPOBEPUTH:

- HaA&KHOCTh MOJKIIOYeHHsI Kabers;

- IPOYHOCTH KperuieHus Ob;

- OTCYTCTBHUE BMSTUH, BUIUMBIX MOBpexaAeHuil kopmyca CYP.

Okcmryarauus CYP ¢ noBpexxaeHusIMU U HeucnpaBHOCTsAMU Karteropuuecku 3AIIPE-
HTAETCA.

[lepromn4HOCTH MPOPUIAKTUIECKUX OCMOTPOB — HE Peke 2-X pa3 B TOJ.

2.1.2 O0beM U MMocIeI0BaTeIbHOCTh BHEITHETO OCMOTpa

2.1.2.1 Ilpu BHemHeMm ocmotpe DIl u Y nocne pacrnakoBKU MPOBEPSIOT UX HA OTCYT-
CTBUE MEXaHUYECKHUX MOBPEKACHUI, HA HATMYHE 3aBOJICKUX TLIIOMO.

2.1.2.2 Ilpu nipoBeaeHNH NpoHUIaKTHIECKUX padoT oOpaiiaercs BHUMaHHUE Ha OTCYT-
CTBUE BHEIIHUX MOBPEXKICHUHN, HATMUUE U YETKOCTh HAAMHCEW, HaJTHuue MIoMO, HaJeKHOCTh
MIPUCOECTUHEHMS Kabesel, MPOYHOCTh KPETJICHUSI.

2.1.2.3 Ilpu obHapyXeHHUU HeucHpaBHOCTeH nanpHeimas skciuryatauus CYP 3ampe-
1aeTcs 0 yCTPaHEHUs] HEUCTIPAaBHOCTEH.

2.1.2.4 TIpoBepka KOMIJIEKTHOCTH.

KommiektHocth CYP mepen ycTaHOBKOW Ha MECTE JKCIUTyaTallMH TPOBEPSIETCS CO-
[JIacHO pazfeny 8 Hacrtodmero PO.

2.2 IlopsiioK yCTAHOBKHM M MOHTAKa

2.2.1 Ilpu montaxke CYP Heobxonumo pykoBojacTBoBaThesi Hactosummmu PO, IITH,
[TYD u npyrumu 1oKyMeHTaMH, JEHCTBYIOIMMU B JAHHON OTpaciy MPOMBIIUIEHHOCTH.

2.2.2 BpiOpath MecTo 11 ycTaHOBKM MY HCXOfs U3 yCIOBUS:

JUIMHA TPSIMOTO y4YacTKa B 3aBHCHUMOCTH OT BUJAa MECTHOTO CONPOTHBJIEHMS JOJKHA
COOTBETCTBOBATH Ta0I.5;
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Tabnuma 5 —/]muHa npsiMoro yyacTtka 10 Mecta pacronoxxenus [1111

Bun ycrpoiictBa, ucka- | Kondyszop, ko- | Tpoitnuk B ro- | duddyszop, Hacoc
JKAIOILIETO MOTOK JIEHO B TOPU30H- |pU30HTANIb-HOM| MOJHOCTHIO
TaJab-HOM IJIOC- | TIJIOCKOCTH OTKpBITAst
KOCTHU 3aJIBHDKKA.
JnmuHa TpsSAMOJMHEUMHOTO
ydyacTka He MeHee 1Y s
MIPOYKTOIIPOBOJIOB -
METPOM J10:
e 10 100 MM. BKIIIOYH- 10 10 10 20
TEIbHO, HE MeHee, [y
e 01 100 mo 2000 mM.
BKJIFOUHTEIILHO, HE 10 15 15 50
MmeHee, Jly
IIpumeuanue

1. s CYP momudukanum 407251.002-02 nmuHa NpSAMOIMHEHHOTO y4acTKa 0 MECTa
pacnionoxenus [1I11 nis Bcex BUIOB ycTpoiicTB nckaxkatouux notok 10 -1y, mocne nacoca — 20
Ay.

2. 1nvHa OpsIMOJIMHEMHOI0 y4acTKa nociie Mecra pacnosioxenus 11112 ne menee 5 -/ly.

3. npsmonuHelnble yyactku A CYP Jly25, BeimonnenHsix no U-o0pa3Hoil cxeme He
TpeOyroTCS.

TpyOonpoBOa MOXKET UMETh HE3HAYUTEIBHYIO KOppo3uto. [Ipu cHIIbHO KOppO3UpPOBaH-
HOM TpyOompoBojie norpeurHoctu CYP He HOpMupyrOTCS.

2.2.3 BeIpe3aTh yyacToK TpyOompoBoja ajis ycTaHOBKM MY. YcTaHOBUTH OTBETHBIE
daaHIBEl Tak, yToOBI 0OecTeunBaiics CBOOOIHBIN MOHTaX M AeMoHTax MY. Jlyis BBapHOTO HC-
nonHeHus Y ¢raHibl He UCTIONB3YIOTCS.

VYcranoBka punbtpoB nepen Y He tpedbyercs, T.k. 1Y mogHONPOXOIHON U B HEM HET
MEXaHUYECKU-IBUKYIIUXCS FTIEMEHTOB.

IIpu MonTa:xke NY Ha ropuzontanbHoM Boaosoae, IIII pexomenayercs pacmoJia-
rath B TOPH30HTAJbHOH IIOCKOCTH.

MY moxeT ycTaHaBIMBaThCS HA BEPTUKAIBLHOM BOJIOBO/IE.

[TorpemHoCTh CYETYMKA HE 3aBUCUT OT OPUEHTALIMHA U3MEPUTEIBHOIO Y4acTKa OTHOCH-
TEJIbHO TOPU3OHTA.

OTKJIOHEHHEe BHYTPEHHETO JAuaMeTpa TpyOonpoBoJa OT BHYTpeHHero quaMerpa MY ne
JOJIKHO TpeBbIath 1%.

ITpu GosblieM OTKIOHEHMHM HEOOXOIUMO J1e1aTh KOHYCHBINH Mepexol, 10 MecTa pacro-
noxenus IIII1, ¢ koHycHocThiO He Oosee 15 rpagycoB. B arom ciayuyae nmpsiMOJIMHEHHBIM
Y4YaCTKOM CYHMTATH JUIMHY TPyOONpoOBOJa B YCJOBHBIX JMaMeTPax NPHUBEICHHYIO K Ha-
MeTpy M3MepUTeJIbHOr0 y4YacTka (BKitouas TpyOOmpoBoJ OOJBIIEr0 JuaMeTpa), KOHYCHBIN
nepexo, TpyoorpoBo padouero AuaMeTpa - U3MEPUTEIbHBIN yUacTOK JI0 TIEpBOro JaTYHKa 110
MOTOKY.

TpyOGompoBOABI JOKHBI OBITH PACTIONOKEHBI COOCHO CUMMETPUYHO (CM. PUCYHOK 3).
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1
2
i 3 T2
111
| 4

HanpaBneHHe%OToxa
SAY SV
JmuHa
IIPAMOJIMHEHHOTT

yuactka jo I1IT1

1 - IIpoxyKkTONOBOA OOJIBIIETO AUAMETPA

2 - CuMMeTpHUHBIN TEpeXo]

3 - [IpotyKTOIIPOBO MEHBILIETO JHaMeTpa

4 - N3mepuTenpHbIi yaacTok cuétunka CYP-97

Pucynok 3 — Cxema ycranoBku Y B TpyOOIIPOBO/ C UCIIOIB30BaHUEM
CUMMETPUYHOT'0 KOHYCHOT'O ITepexo/ia

2.2.4 YcranoButh Y B TpyOONpoBOJ Tak, 4TOOB! HAIIpaBJIE€HHE OTOKA COBIAJANIO CO
crpeskoii Ha Y.

TP YCTAHOBKE NV B TPYBOITIPOBO/I HECOOCHOCTDL MY N TPYBOIIPO-
BOJIA HE J1IOJDKHA TIPEBBIIIATG 0,1 J1Y.

HE JJOIIYCKAETCA CMEIIEHUME ITPOKJIAAOK BHYTPb TPYBOIIPOBO/IA.

WY nomxeH ObITh NOTHOCTHIO 3aMIOJHEH KHUIKOCTBIO.

Ha tpy0OonpoBoge HEOOX0IUMO MperycMOTPETh YCTPOMCTBO Jisi OCBOOOXAEHUS TPY-
0oIpoBoOJa OT )KUJIKOCTH B MecTe ycTaHOBKU Y.

2.2.5 lloaroroButk Mecto s yctaHoBkH OII. Ilpu ycranoske DIl B mmure BbIpe3aTh
OKHO I10 BHEIIHUM radapuraM BEpXHEH KpBIIIKK U IPOCBEPIIUTh YEThIPE OTBEPCTHSI B COOTBET-
CTBUHU C pUCYHKOM 2. 3akpenuThb DIl Ha miuTe BUHTAMH.

SAIIPEILIAETCA: YcranaBnuBatrs Il Onuxe 2 M OT 3JEKTpOABUTATENICH U PETyIIs-
TOPOB ¢ HamnpsbkeHueM 6oitee 220/380 B.

2.2.6 CoenunurensHble kabenu ot MY k DIl nmpoknaapiBaloT B METANIMYECKUX WM
IUTACTUKOBBIX pyKaBax, TpyOax WM ApyruM o0pa3oM, UCKIIOYAIOIIMM MX MEXaHHYECKoe IO-
BPEXKJIEHUE B MPOIIECCE IKCILTyaTal|H.

ITpu ycranoske nByx u 6osiee CYP CK k kakaoMy K3 HUX JIOITyCTUMO MPOKJIa/IbIBAaTh B
00X METAIIIMYECKUX WM IJIaCTUKOBBIX pyKaBax, TpyOax.

SAITIPEINAETCHI: IlpoknaabiBaTh COeIMHUTENbHbIE Ka0eJ1u COBMECTHO C CHJIOBBIMH Ka-
OesIsiMH.

SAITPEHIAETCA: O6pe3aTh n31HIIKH Ka0des NPH NPOKJIAABIBAHUYN JTHHUH CBA3H.

SANTIPEINAETCH: O6BapuBath natpyoku co BcraBjieHHbIMH IIII (omacHo).

2.2.7 Hoaxmounts CK k IIT 1 k OII (pucynok 1).

2.2.8 Ilpu npaBunsHoM noaxiaroueHnu CYP cseroanoausiii nnaukatop PEXXHM Beina-
€T MHIMKAIMIO 3eTIEHOro 1Bera. Tabino MKUAKOKPUCTAIIMYECKOT0 WHANKATOpa UHIUIMPYET Te-
Kymuii pacxos (M>/4), 066&M (M), BpeMst HapaGoTku (4), ypoBeHb curania (%), TeKyliee Bpems
U J1aTy B 3aBHCHMOCTH OT BBIOpaHHOTo MHAUIMpyemoro napamerpa kHonkoir PEJXKMM. B mo-
MEHT MPOXOXKJEHUs depe3 TpyOomnpoBoJ o0bEMa KpPaTHOTO O00BbEMY, YKa3aHHOMY B IMAcHopTe
(uena ummynbeca Ha Beixone CYP), 3enéuslit unanKaTop npepbiBaeT cBeuenue Ha (30-50) mc B
TaKT BBIXOJHOMY CUTHAJIy Ha KOHTakTax 4, 5 pazséma BBIXO/I.

2.3 Meroanka usMepeHu

2.3.1 CYP nocraBnsieTcst TOTOBBIM K AKCIUTyaTallu, U HE TpeOyeT HalaAo4YHbIX padoT,
nocie BKIoueHus B ceth uHankarop «PEXXVM» otobpaxaer coctosnue cuerunka. CYP Benér
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CUET KOJIMYECTBA JKUAKOCTH, CUET BPEMEHH HApaOOTKH, BBIUMCISAET PACXO] >KUIKOCTH, BbIOOp
MHAMLIMPYEMOI0 TapaMeTpa OCYILIECTBIIAET onepaTop KHOnKoi «PEXXHM».

2.3.2 Ceeropuoansiii uuaukarop (PEXKIMIM) BCTpOEHHOIO CaMOKOHTPOJISI U COCTOSIHUS
CUYeTYMKa 0TOOpakaeT COCTOSHUE:!
1 CYP ucnpasen — unaukatop «PEXXVM» roput 3en1€HbIM LIBETOM;
2 CYP neucnpasen — ungukatop «PEXXMM» roput KpacHbIM LIBETOM;
3 CYP ucnpaseH, uaér pacxon — 3enénoe ceeuenue unankaropa « PEXXM» nipepsi-
BAaeTCS B MOMEHT MPOXOXKIEHUS €IUHUYHOTO U3MEpseMoro o0bEMa, KpaTHOrO YKa3aHHOTO B
nacrnopre (1eHa umiyibca Ha Beixojae CYP);
4 CVYP wucnpaBeH, NaT4yuKU 3arpsi3HEHbl — 3€JIEHOE CBeueHHEe uHauKaropa «PE-
KUM» npepbIBacTCsl KpaCHbIM CBEYEHHUEM B MOMEHT IPOXOKIACHUS €IUHUYHOIO U3MEPSIEMOTO
00BEMa, KpaTHOTO YKa3aHHOTO B Macnopre (1ieHa uMmyJibca Ha Beixoge CYP).
WNunukamus cocrosaust CYP npoucxoauT aBToMaTH4e€CKU P BKIIOYEHUN CUETUYHKA
CVYP u B nponiecce ero padboTHI.
2.3.3 lludposoit ungukarop CYP umeer cienyromue pe>kuMbl pabOTHI:
la pexxum cuéta 00bEMa KUAKOCTU MpoTekaromiel yepes MY B npsMom Hampasiie-
HUH,
16 pexxum cuéra oObEMa KUAKOCTU MpoTekaromedn udepes MY B peBepcuBHOM
HampasJieHUHU (00bEM yKa3bIBAETCsI CO 3HAKOM MUHYC);
2 pexxuM c4€Ta BpeMeHH ucnpaBHOil paboTel CYP;
3a pexuM MHAMKAIIM MTHOBEHHOI'O PACX0/1a )KUJIKOCTH B IIPSIMOM HalpaBICHUH;
30 pexuM MHIWKAIMA MTHOBEHHOTO pacxofa KUAKOCTH B PEBEPCHBHOM HarpaBJe-
HUU (pacxo] yKa3bIBa€TCsl CO 3HAKOM MHUHYC);
4 pexuM UHIUKaUU KoddduiueHTa npeoopa3oBaHus;
5. pe’KuM UHAMKAIIMKY YPOBHS CUTHAJIA;
6. peXKUM MHANKALWU TEKYLIEro BPEMEHHU U JaThl;
7. pe’KUM MHAMKALMK JABJICHUS UM TEMIIEpaTypbl (OMIus).
[TepeGop MHAUIIUPYEMOTO MTapaMeTpa OCYIIECTBIIACTCS ¢ TOMOIIBIO CEHCOPHOM KHOIIKH
«PEXHNM», pacronokeHHON Ha NepeIHEN MTaHeIu CYETUHKA.
ITpu xaxnom BxitoueHnn CYP B ceTh nMpou3BOAUTCA MHAMKALUSA KO3 (UIeHTa mpe-
obpazoBanust CYP Ha undpoBoM nHIUKATOPE.
WNupukanus ko3¢ duimenta npeodpazoBaHus OCYIIECTBISAETCS AJIsi KOHTPOJIS U ClIude-
HUS C 3aIIMCAHHBIM B MacIopTe.
B cueTtunke HET BO3MOKHOCTH HE3aMETHO MCIIPAaBUTh HACTPOUKH.
[Ipu BKIIOYEHHM CUETYMKA B CETh BBICBEUMBAETCS €AMHCTBEHHBIN MapaMeTp CBs3bIBa-
IOIIMHA MMOKa3aHUs CUETYMKA C XapaKTePUCTUKAMU H3MEPUTENIBHOrO ydacTka — Ko3dduuueHt
npeoOpa3oBaHus, 3allMCaHHBIN B NACMOPTE HA CUETUHK.
[Tpoucxoxaenue koxpduureHTa npeodpa3oBaHusl OTPAKEHO B MACIOPTE HA CUETUUK —
MPOTOKOJI 0€3KUAKOCTHOM I'payHpPOBKH CUETYMKA WM NMPOTOKOJI KATUOPOBKH CUETYMKA HA MO-
BEPOYHON YCTAaHOBKE.

Jist TOro 4ToOBI ONEPATUBHO YOEAUTHCS B pabOTOCIOCOOHOCTH CUETYMKA HEOOXOUMO:

1. CueT4MK HE AOJKEH UMETh BHEIIHUX CJIEJIOB MOBPEXKIEHUIN U pa3pbIBOB B JINHUU CBSI-
3H, COEAMHSAIONIEH N3MEPUTENBbHBIA YUaCTOK U 3JIEKTPOHHBINA IpeoOpa3oBaTelb.

2. BKIJIIOYHTH CUETYUK B CETh, 3amucaTh KO3 PuImeHT npeodpa3zoBaHus, KOTOPBIA OyaeT
MHAMIHMPOBATHCS C HHAEKCOM «F».

3. CpaBHUTH BBICBETUBIIUICS KO3 (PHULIMEHT mpeoOpa3oBaHus ¢ 3allMCaHHBIM B MACHOP-
te. OTnnyarbes oT MoxeT B10 wim 100 pa3 B 3aBUCMMOCTH OT BECAa BBIXOJHOTO UM-
nyJibca.
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4. OcTaHOBUTH JIBUYKEHHE KUAKOCTU B U3MEPHUTEIHLHOM YYaCTKE MEPEKPBIB 3aIBHKKY.
Y06enutbes, 9ToO HHIAUKATOP pacxo/ia mokasbiBaeT «0».

5. OTKpBITH BOJIOBOJ, YOEAUThCA B IPOMapruBaHUU MHIUKATOpa 00BEM B TaKT U3MEHE-
HUS TIOCIIEAHETO paspsiaa Ha mupoBoM uHIUKATOpe «O0BbeM». CBETOIMOMHBIN UH/IH-
KaTop HE JI0JKEH TOPETh KPACHBIM I[BETOM.

[Ipy BBINOTHEHUH yKa3aHHBIX YCIOBUM, CUETYUK MOXKHO CUYUTATh PabOTOCIOCOOHBIM U
COOTBETCTBYIOIIMM TY Ha CUETUHK.

2.3.4 BHeurnue ycTpoicTBa MOACOSTUHSIOTCS uepe3 pazbém « BBIXO».
Hywmepanus 1 HamMeHOBaHHE KOHTAKTa pa3bEéMa yKa3aHbl Ha pUCYHKe 4a, 40.

2.3.5. [lepenava prickaapHOTO apXHMBa Ha MEPCOHAIBHBINA KOMIBIOTEP OCYIIECTBIISAETCS

no uHTepdeiicy 485 mocpeacTBom Kabdess, MOJICOSTUHIEMOTO K pa3beMy BBoA cuerunka CYP-
97. Kabenp 1 mporpaMMHoe oOecriedeHue MOCTaBIsAEeTCs 110 TPEOOBAHMIO.
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Pa3bém “BBoa”

Pa3ném ai1s moakiiro-
yenusa UY

g
A L

,,,,,, ()

oL

Pa3ném “Breixon”

Pa3bém “Kontposnp”

N—

N

Pa3ném “BBox”

Ne k. [Haum. nenn Ne k. |Haum. nenu Ne k. |Haum. nenn
1 |Kopmyc 1 |Kopmyc 1 |Kopmyc
2 |Otkas 2 |Url 2 A
3 |-I BBIX. 3 |[Ur2 3 | =
4 |Mmm. BBIXOJ - 4 |Kopnyc 4 |BBox
5 |Wmm. BeIXOO + 5 |Bx. Fopos 5
6 |+/ BBIX. 6 |Bex. Fem 6
7 |PeBepc 7 |+5V 7
8 |Bsix. Fem. 8 |Ynp.xoHT 8

Pucynoxk 4a - Buemnuii Bug 911 co CHATOMN KpBIIIKOM

Pa3bém

“KoHTpo.Jb”

Pa3bém
“Bbixox”
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Pa3ném “BBoa”

Pa3ném “Ethernet”

Pa3bém miist moakJIro-

yenusa UY

Pa3ném “Ethernet”

Pazbém

“USB’?

Pa3ném
“KonTpoap”

Pazbém
“RS-485”

Pa3ném
“Bopixox”

Pa3ném “BBox”

Pazwsém “Konrtpomns”

Pa3zném “RS-485”

xs TR THHAT I TTTTAT T TR
8.8 1:8 118 148 1
1|||||| X7 X4 X6 X3
123
986
] < X2
e =+
RS Paspém “USB”
/1 | Ethernet [Iporp |Konrpons 485 Berxon | /T Ne k. |[Hanm. nenu
\\J \J/ 1 |+5V
2 |D+
| Il [l Il 3 |D-
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 4_|GND
\ <> JN N N N\ <> )

Pa3ném “Brixox”
(ranpB. pa3Bs3aHHBIN)

(aBJ/TeMn)-ormir.

Ne k. |Haum. nenu | |Ne k. |Hanm. nenun Ne k. |Haum. nuenu Ne k. |Haum. nuenu Ne k. |Haum. nenu
1 1 |Kopnyc 1 |Kopnyc 1 [+5V 1
2 2 A 2 |Url 2 |+A 2
3 |RX- 3 | > 3 |Ur2 wnm -IBx 3 |-B 3 |-IBBIX.
4 4 |Bson (zapy/Temm)-onir, 4 |Kopmyc 4  |Vmn. BBIXOA -
5 5 |Bx. ork. II kan. 4 |Kopmyc 5 5 |Wmm. BeIXom +
6 |RX+ 6 |Bx. Fipos 5_|Orkas 6 6 |+ BoIX.
7 |TX- 7 |Ymp. KoHT. 6 |Box. Feum 7 7 |PeBepc +
8 |TX+ 8 [Bx. Fem Il kan 7[5V 8 8 |Pesepc -
8 |+IBx

Pucynoxk 4a - Bremnmii Buzg D11 momudukanmu 2012 roga co CHATOH KPBIIIKOH
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N

N

_/

L G

J
Pa3zpém “Breixon” Pa3zbém “Kontpons”
Ne k. |Haum. nenu Ne k. |Haum. uenu
1 |Kopmyc 1 |Kopmyc
2 |Otka3 2 |Url
3 |-/ BbIX. 3 |Ur2
4 |Wmm. BIXOA - 4 |Kopnyc
5 |Wwmn. Beixon + 5
6 |+l BBIX. 6
7 |PeBepc 7 |+5V
8 |Beix. Fem. 8

Pucynox 46 - Bremrauii Bug D11 6e3 HHANKAINN CO CHATOMN KPBIIITKOH

Pa3bém
“Bbixoa”

Pazbém

“KonTpoap”

Pa3bém 1u1s moaKJIio-
yenusa UY
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3 Texuuueckoe 00CayKMBaAHHUE

3.1 Texaudeckoe 0OCITyKUBAaHHE MPU XPAHCHHH.

Texauueckoe 00CTy)kKMBaHNE IPU XPAaHEHUH BKIIIOYAET B ce0s y4ET BPEMEHU XpaHEHHUS
U COOJIOICHUS TTPABIII XpaHEHHUSI.

3.2 Texuuueckoe 00CITyKHBaHUE MPHU IKCILTyaTalluu

Texunuyeckoe o0CITy)KMBaHHE MPU IKCILTyaTalluU MPOU3BOJAUTCSA B COOTBETCTBUU C Tpe-
OOBaHUSIMH MTPABUII IKCIUTYaTAI[UH JIEKTPOYCTAHOBOK OTPEOUTETICH.

s obecnieuenuss HopMmanbHOro (GyHKmoHupoBanuss CYP mepuonnyecku mpoBOIST
pernamenTHbie paboThl. CofepkaHue pPeriaMeHTHBIX PaboT, M UX MEPUOTUIHOCTh TPUBE/ICHEI B
Tadymue 6.

Ta6muma 6 — ConepxaHue periaMeHTHBIX padoT.

CopepxaHue MPOU3BOIUMBIX pabOT [leproguunocThb [TpoaomKUTENEHOCTD

1. ITpoBepka repMETHYHOCTH COEIUWHEHHUS | 2 pa3a B roj 30 MUHYT
¢dnanues. B ciydae HEOOXOAUMOCTH Kpe-
n&KHBIC OOJITHI 3aTSATHBAOT.

2. Ouunctka oToXeHWW Ha BHYyTpeHHel | [lo mepe HeoO- -
crenke MY u mpsiMbIX yyacTkax BOAOBOAA | XOJMMOCTH

3.3 B mpouecce 3KCIulyaTallMM OTJIOKEHHUS HAa BHYTPEHHEHW CTEHKE IPOAYKTOIPOBOAA
U3MEHSIOT MeTposoruueckue xapakrepuctuku CYP. Ounctka MY oT oTi0keHuit 10J1KHA Mpo-
U3BOJIUTHCS SKCIUTyaTUPYIOLIeH opraHu3anueil o oTAeIbHOMY IpaduKy U He CBs3aHa C rapaH-
TASMH IIPOU3BOJUTENSL B YACTU MEKIIOBEPOYHOIO MHTEpBana. MeETpOJIOrMYEeCKUE XapaKTepH-
ctuku MY octaroTcs cTaOMIbHBIMU Ha BECh CPOK 3KCILTyaTalUH.
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4 MapkupoBKa U JIOMOUPOBaHME

4.1 Ha nuuesoii nanenu D11 HaHOCAT MapKUPOBKHU:
- 3aBOJICKOM HOMED (T0Jl U3TOTOBJICHUS, MAPKUPYETCS ABYMsI MOCIEAHUMHU LUPpaMu
B 3aBojickoM HoMepe DII);
- CYETYHUK YJIbTPA3BYKOBOM CYP-97 - naumenoBanue mpubopa ua JII;
- PEXXKUM - cBeToamoaHblii MHAUKATOP, CUTHATU3UpYIoui o coctosinuu CYP;
- ObBBbEM, BPEMA HAPABOTKHU, PACXO/, YPOBEHb CUI'HAJIA — yHusep-
CalbHBIN, HU(POBOM MHIUKATOP 00BEMa, BpEMEHH UCIPaBHON pabOTHI, pacxoja U YpPOBHS CHUT-
HaJja.
4.2 Ha BuyTpeHHel nmanenu «danpm miate J11 HaneceHo:
- [II11, III12 - pa3bembl 11 TOJKITFOYECHHS COSTMHUTEIBHBIX Kabemne;
- BBIXO/] - pa3bem Ui IOAKIIOUEHUS BHEIIHEW HAarpy3KH;
4.3 Ha BHewmnel nanenu JI1 HaHeceHo:
- 220 B, 50 I's - BBOA KaOess MUTaHuUs.
4.4 Ha xopniyce 1Y nomxkHa ObITh HAaHECEHAa MApPKUPOBKA:
—> - HalpaBJICHUE NIOTOKa;
"1", "2" - MapKUpOBKa NaTpyOKOB.
Ha mapkupoBouHoii Tabnuuke, ykpersieHHoH Ha 1Y HaHeceHo:
- Y - ycioBHOE 0003HauEHHUE;
- 1y - ntnameTp ycioBHOTO IPOX0/1a, MM;
- Pyax - MakcumanbHoOe pabouee naienue, Mlla;
- 3aBOJICKOM HOMeED;
- laTa U3TOTOBJICHUS;
- QR-KO[ € cchUIKOM Ha CallT MPOU3BOIUTENS C TOAPOOHBIM onucanueM UV (¢
01.01.2023 r.);
- ' - 3HaK npoBeaeHUs TUAPABINYECKUX UCIIBITAHUMN.

4.5 bupku, npeaHa3HauYCHHbIE IS MAPKUPOBKH COCIMHUTENIbHBIX Kalesel, comepxar
HOoMepa “1” u “27.

4.6. Ilpu HeoOxomuMocTH, rroMOupoBanre DIl ocymiecTBIsieTCs HAKJIEUBAHUEM Pa3-
pymiatonieiicss Hakieliku Ha koprnyc OII B MecTe coeuHeHHs 3eMeHTOB Kopmyca. [lnomoupo-
BaHue mect coeauHenuid [II1 ¢ nunameint cBs3su CYP ocymiectBisercs yCTaHOBKONW HOMEPHBIX
IOMO MOBEPX CHIIMKOHOBOTO YIUIOTHEHHS pa3dbema. [lnomMOnpoBaHue OCyIeCTBISETCS 3aHTE-
PECOBaHHBIMU CTOPOHAMMU.
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5 Texkymmii peMOHT

Bo3MoOXxHBIE HEMCIIPABHOCTH, BO3HUKAIOLIUE B npouecce 3kciutyatanuu CYP, a taxke
BEPOATHBIE IPUYHUHBI U METO/Ibl YCTPAHEHUs IPEJICTABIICHbI B Ta0nULIE 7.

Tabnuua 7 — Ilepeuenp HEMCIIPAaBHOCTEW, IPUUMHBI U METObI UX UCIIPABJICHUS.

HaumenoBanue ucnpaBHo-
CTH, BHEIIHEE NIPOSIBIICHUE
Y JOTIOJIHUTENbHbBIE ITPU-
3HaKU

BeposiTHas npruunHa

Meron ycrpanenus

[Ipu Bxmrouenun Ob B
CeThb OTCYTCTBYET CBedYe-
HHUE CBETOJMOJIOB M MH[IH-
KaTropa, HampshKeHHe aHa-
JIOTOBOTO BbIX0J1a paBHO 0.

OTCyTCTBYET HaIpsKEHHE
MUTaHUA

[IpoBepstoT HAINYHE
HaIlpsDKEHUE NUTaHUs Ha
3aKMMax IPOBOJOB IUTA-
HUS.

CYP He BXOOUT B PEXHUM
WU3MEpPEHHUs, TOPUT Kpac-
Heli  cBeromuon — «PE-
KM

[ToBpexneHbl KOHTAKTHBIC
coenuuenus ¢ D1

Her xunkoctu B Tpy0O-
POBOJIE

[IpoBepsaroT HaAEKHOCTH
KOHTAaKTHBIX COCAMHEHUI
kabeneit ¢ 1Y u OII.
VOexnaroTcs B HAIWYUU
JKUAKOCTU B TPYyOOIPOBO-
€.

[Tepuoanuecku 3aropaercs
KpacCHBIN CBETOJIUON
«PEXHM».

Hamune
MIPOOKHU.

BO3yILIHOMU

OTKpBIBAIOT  BO3JYIIHUK,
BBIITYCKAlOT BO31yX, MpPO-
muBaroT CYP B TeueHun
15 MUHYT Ha HOMHHAaJb-
HOM pacxojie.
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6 Xpanenmue

6.1 Tapy ¢ CYP, npuOsiBiIyto Ha CKJIaJ MOTPEOUTENSA, OUMIIAIOT CHAPYKHU OT MBLIH U
rpsizu. UtobOb1 n3bexats Bo3zaeiicTBus Ha CYP pe3kux u3MeHeHuil Temmneparyp (Hampumep, B
3UMHEe BpeMsi), Tapy 0 BCKPBITUS BbIIEPKUBAIOT (B 3aBUCUMOCTH OT BPEMEHHU r'oJ1a) 10 YPOBHS
TEeMIIepaTypbl TOMEIICHHUS.

6.2 Tapy, noJyexairyto BCKPBITHIO, OCMaTPUBAET KOMHUCCHSI, HA3HAUCHHAsl HA4aJbHHU-
KOM CKJIa/1a, KOTOpasi IPOBEPSET LEJIOCTHOCTD SUIMKOB. Tapy BCKPBIBAIOT, U IIPOBEPSIOT COCTOSI-
HUE U KOMIUIEKTHOCTh CYP.

KoMIuiekTHOCTh poBepAIOT ¢ 1. 8§ HacTodAwero PO u BU3yallbHO ONpPENENSOT COCTOS-
HUE KOMILJIEKTA.

6.3 ToBapOCONPOBOIUTENBHYIO U TEXHUYECKYIO IOKYMEHTALINIO XpaHAT BMecTe ¢ CYP.

6.4 CYP MOXeT XpaHUThCA B KalUTaJIbHBIX MomenieHusx B ycioBusax 5 no ['OCT
15150-80 B Teuenue 18 mecsues.

[Tpu s3Trom CYP nomxeH HaxoauThCS B TPAHCIIOPTHOM Tape.
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7 TpancnopTupoBaHue

7.1 YcnoBus tpancnioptupoBanus CYP B wacTu BO3IEHCTBHUS KIMMAaTHYECKUX (aKTO-
POB BHEIHEN cpezbl — coraacHo ycaousaM xpanenus 5 no 'OCT 15150-80.

7.2 TpauncnoptupoBanue CYP npou3BoAsT B COOTBETCTBUU C ACHCTBYIOUIMMH Ha JaH-
HOM BH/JIE€ TPAHCIIOPTA IPaBUIaMH, YTBEPKAEHHBIMU B YCTAHOBJIIEHHOM IOPSIZIKE.

7.3 CYP tpaHCHOPTHPYIOT B YHNAKOBKE NPEANPHUATHS W3TOTOBUTENS JIIOOBIM BHIOM
tpancnoprta. TpancnoptupoBanre CYP BO3AYyIIHBIM BHIOM TPaHCIOPTa JOMYCKAIOT TOJBKO B
F€PMETU3UPOBAHHBIX U OTAIUIMBAEMBIX OTCEKaX.

7.4 Pa3zmenienne u kperuieHue ynakoBanHeix CYP B TpaHCHOPTHBIX CpeicTBax odecrie-
YUBAIOT UX YCTOMYMBOE MOJO0KEHHE, HCKITIOYAIOT BO3MOKHOCTD YAApOB APYT O APYyTa, a TAKXKE O
CTEHKHU TPaHCIOPTHBIX CPEACTB.
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8 KommiekTHOCTDH

8.1 KommekT nmocraBku CYP, noJkeH cOOTBETCTBOBATHL Ta0HUIIE 8.

Tabmuia 8
O6o3HaueHmne HanmenoBanue Ko IIpumeyanue
407251.001-01 biiok snexrponHoro nmpeo6- | 1 mrT.
407251.001-02 pazoBanus Ol 2 1IT.
Taomuua 2 PO Y4acTok u3MepUTeIbHbIN 1 mr. B 3aBucumoctu ot
ny WCIIOJIHEHUS
5.836.000 IIpeoGpazoBarens 2 1IT. B 3aBucumoctu ot
nbe3odeKkrpuyeckui [111 UCIIOJHEHUS
6.412.001 [TaTpyOok 2 wr.
685661.002 Kabenb coenuHuTENBHBIN 2mr. | JnuHa HE 6onee 50 M (10
KOAKCHATbHBIN 3akazy — He 6osee 300 m)
407251.002 PO PykoBojicTBO 10 1 9Kk3. [TocTaBnsieTcst B cocTaBe
AKCIUTyaTaluu MOCTAaBKU HE MEHEe MATH
CyP
407251.002I1C [Tacnopt 1 3k3
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9 I'apaHTHH U3TOTOBHUTEJISI

9.1 UsroroButens rapantupyeT coorBeTcTBUEe CYP TpeOOBaHMAM TEXHUYECKUX YCIIO-
Buii 407251.002 TY mnpu coOiroieHUN MOTPEOUTEIeM YCIOBHI KCILTyaTalluu, TPAHCIIOPTUPO-
BaHUS U XpaHEHHUSI.

9.2 T'apaHTUiHBIM CPOK SKCILIyaTalluu cueTuynka — 36 mecsueB co aus BBoga CYP B
JKCILTyaTaluIo.

9.3 l'apantuiiHblii Cpok XpaHeHUs1 HE MeHee 18 mecsneB ¢ momeHTa otrpy3ku CYP c
PeIPUSATHSI-U3TOTOBUTEIIS.

9.4 Cenenus 0 pexiiaMalusx.

B cayuae orkaza CYP B paGoTe miam HEHCHPAaBHOCTU €Tr0 B MEPUOJ JACHCTBHUS TapaH-
TUHHOTO CPOKa, a TakKe OOHAPYKCHHE HEKOMIUICKTHOCTH TPU MEPBUYHON MpuéMKe, moTpedu-
TeJb JOJDKEH BBICIATh B aJpec MPeANpUiTUS-U3TOTOBUTENSI MUCbMEHHOE MU3BEIEHUE CO CIIEeTy-
IOIIMMHU JIAHHBIMU:

- 06o3HaueHmne nMpuodopa, 3aBOACKON HOMEp, J1aTa BBIIYCKa M JlaTa BBOJA B DKCILTyaTa-
LHUIO;

- HaJIM4Ke 3aBOJCKUX IMJIOMO;

- Xxapakrep AedexTa (I HEKOMILJIEKTHOCTH).

Bce npenpsaBisiemble pekiiaMaiuu U pe3yiabTaTsl BocctaHoBieHus CYP peructpupyet-
sl MOTpeOUTENIEM B TIACIIOPTE.
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10 MeToauka nmoBepku

10.1 O0mue cBexenus

10.1.1 Hacrosimuii pa3zien ycTaHaBIMBAET METO/IbI U CPEICTBA MEPBUYHON U MEPUOIU-

yeckoit nosepku CYP.
10.1.2 ITepuoguyHOCTh MOBEPKH - | pa3 B 4eThIpe roja.

10.2 Onepanuu nNoBepKU

10.2.1 IIpu mpoBeAcHUN MOBEPKHU JOJKHBI BBITOIHATHCS ONEpaIliy yKa3aHHbIC B Ta0-

une 9.

Tabmuia 9

HanmenoBanue
onepauuu

Howmep
Ilynkra
TO

O06s13aTeILHOCTH POBEACHUS MIPH:

[TepBuuno

Ilepuonuueckou

Buemnuit ocmotp u mpo-
BEpKa reépMETUYHOCTH

10.5.1.

Ha

Ia

[IpoBepka HynEeBOro 3Ha-
YEHUs pacxoa 1Mo 4acToT-
HOMY BBIXOIY

10.5.2.

Ha

Ia

Omnpenenenue nomyckae-
MO OCHOBHOW OTHOCH-
TEJIbHOM MOTPEIIHOCTH
CYP npu uzmepeHusx o0b-
eMa KUJIKOCTH 10 YaCTOT-
HOMY BBIXOAY Oo

10.5.3

Ha

Ilocne 3amens! I111

Omnpenenenue qomyckae-
MO OCHOBHOM OTHOCH-
TEJIbHOM MOTPEIIHOCTH
CYeTa yuciaa UMIYJIbCOB

dno

10.5.4

Omnpenenenue nomyckae-
MO OCHOBHOW MPUBEIEH-
HOM MOTpenIHOCTH Npeoo-
pa3oBaHUS YaCTOTHI dJIEK-
TPUYECKHUX UMITYJILCOB B
TOK Ya

10.5.5

a

Ia

Ompenenenue nomyckae-
MO OCHOBHOM OTHOCH-
TEJIbHOM MOTPEIIHOCTH U3-
MEepEHUs1 BPEMEHHU UCTIPaAB-

HOU paboThI OB

10.5.6
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[Tponomkenne TaOIUIBI 9.

Hanmenoanue onepanuu Howmep O0s3aTenbHOCTD IPOBEACHUS TIPH:

nynkra TO ITepBuuHOit Ilepuoanueckoit

7. IlpoBepka coxpaHEHUs
nHpopmaiuu 06 00bEmMe

10.5.7 a a
U BpeMEHH pabOoThI IIPH A A
OTKJIIOYEHNHU [TUTAaHUI
8. Omnpenenenue gomyckae-
MOW OCHOBHOM OTHOCH-
TEIILHOU IOT'PEIIHOCTH
p 10.5.8 Tla Ta

u3MepeHust o0bEMa Ku-
KOCTH TI0 UHJAUKATOPY
00BEMa 0o

9. Onpenenenue 1omycKae-
MO OCHOBHOM IIpHUBe-
NEHHOM MOTPEIIHOCTH 10.5.9 Ha Ha
U3MepeHuil pacxoza 1o
TOKOBOMY BBIXOZY YT

10. Onpenenenue nomycka-
€MOM OCHOBHOU ITpUBE-
JIEHHOM MOTPEITHOCTH 10.5.10 Ja Ia
M3MEPEHHS pacxo/ia Mo
WHJIMKATOPY pacxojia yQ

10.3 CpenctBa moBepKH:

- yactoromep YU3-57;

- BoJIbT™METp 1tudpoBoit B7-40;

- IOBEpOYHasl yCTaHOBKa (Pacxoj] B COOTBETCTBUHU C KOHKpeTHOM Moudukamueir CYP,
norpemHocTs He 6onee 0,33-0,);

- myneT noBepku CYP (BcriomorarenbHoe 000pynoBaHue) (faee — MyabT HOBEPKH).

IIpumeuanus:

1 Bce mpumeHsieMble IPHU MOBEPKE CPEICTBA U3MEPEHHUM JTOJKHBI OBITH MOBEPEHBI U
UMETH JIEHCTBYIOLINE CBUIETENIBCTBA O MIOBEPKE WIIM OTTUCKH NTOBEPUTEIBHBIX KIEHM.

2 METpOJIOTUYECKUE XAPAKTEPUCTUKH CPEJCTBA U3MEPEHUM, HCIIOJIb3YEMBIX ITPH MOBEP-
K€, IPEJICTABJICHBI B IPUIIOKEHUHT M.

3 cpeacTBa U3MEPEHU U BCIIOMOTraTelbHOE 000pyJ0BaHUE MOTYT OBITh 3aMEHEHBI aHa-
JIOTUYHBIM 000PYAOBAaHUEM, ITO3BOJIIONIUM MTPOBOJIUTH U3MEPEHHUS C MOTPEIIHOCTAMU HE XYyXKe
YKa3aHHbIX B MPWIOKEHUH M WIHM CHEeNHaTU3UPOBAHHBIMH, OOECIEUMBAIOIIMMU TOYHOCTh U
IIpeIeNbl U3BMEPEHUH HE XYK€ UCIIOJIb3YEMBIX.

10.4 YcnoBusi NOBEepPKH M MOATOTOBKA K MOBEPKe
10.4.1 Tlpu npoBeaeHUN omeparyil MOBEPKU JTOJKHBI COOMIOAATHCS CEIyIOIINe yCIlo-
BUS:

TemIneparypa okpysxatomien cpeasi( 20+10)°C;
BIAXXHOCTH He 6omee 80% mpu Temneparype 25°C.
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10.4.2 Tlpu npoBeaeHuu omnepanuii nmopepku mo m.10.5.3 Ha MOBEpOYHOM YCTAaHOBKE
JOJDKHBI COOTIOIATHCS CEYIOIIUE YCIOBHS:

- U3MEpUTEIbHBIN yuacTok MY nomxkeH ObITh pacrlosoXeH Ha MOBEPOYHON yCTaHOBKE
TakuM 00pa3oM, yToOBl oOecrieunBaiIcs NPSIMOIUHEHHbIN yyacTok aiauHoi He meHee 10 [y mo
Mecta ycraHoBkU MY u He meHee 5/1y mociie MecTa yCTaHOBKHU;

- TIPY TIPOBEJICHUU MTOBEPKU HE JIOIYCKACTCA T€UM KHUJIKOCTH BO (IaHIaX, pe3bOOBBIX U
CBapHbBIX COCIMHEHUSX;

- HaIM4Ke BKIIOYCHUH CBOOOHOrO rasa (Bo3ayxa) B )KUIKOCTH HE JIOITyCKaeTCs;

- JaBJICHUE JKAIKOCTU B TpyOOIpPOBOIE HE MeHee 0,1 Mna
(1 xkr/cm?);

- B KQ4€CTBE KUJKOCTH ucrnonbzyercs Boga no CaHIIuH 2.1.4.1074-01;

- TeMreparypa Xuakoctu B Tpybomnpooge (20+10) °C;

- UI3MEHEHHE TEeMIIepaTyphl KHUIKOCTH 33 BpeMsi oBepku He Ooee 2 °C;

- OTKJIOHEHHE PacXojia OT YCTAHOBJICHHOI'O 3HAUYEHHUS B MPOLIECCE U3MEPEHUS HE JTOJIK-
HO mpeBbIIaTh * 2,5%.

10.4.3 TloaroroBka K MoBepKe.

10.4.3.1 TIpoBoasat ucneitanuss CYP na repmernunocts B coorBerctBuu ¢ ['OCT
24054. Pe3ynbTaThl HCTILITAHUM CUUTAIOTCS MOJIOKUTEIBHBIMU, €CJIM BO BPEMS U MOCIIE UCTIBITA-
HUM He OyneT oOHapy eHO pa3pylieHul, teun MY, a Taxke CHUKEHUS JaBJICHUS IO KOHTPOJIb-
HOMY MaHOMETDY.

10.4.3.2 TIpoBepky aieKTpudecKoi mpoyHoCcTH u3oysuuu JI1 mpoBOIUTH B COOTBET-
ctBun ¢ ['OCT 12997, n.5.11. Pe3ynbTarsl IpOBEpKH CUUTAIOTCS YIOBJIETBOPUTEIBHBIMU, €CIIN
HE MPOU30ILII0 POOOS WU NMEPEKPBITUS U30JIALIUN.

10.4.3.3 [IpoBepKy 3JIEKTPUUYECKOIO CONMPOTUBIIEHUS U30asiuuu DIl mpoBOaUTE B COOT-
BerctBuM ¢ 'OCT 12997, n.5.11. Pe3ynbraThl NPOBEPKU CUUTAIOTCS YJOBIIETBOPUTEIbHBIMU,
€CJIM U3MEpPEHHbIC 3HAYCHUS COMTPOTUBIICHHUSI U30JSMH Obln 60s1ee 20 MOwMm.

10.5. IlpoBenenne moBepKu

10.5.1 Baemnwuit ocMoTp
[Ipu npoBeneHNN BHEIIHETO OCMOTpa JIOJIKHBI OBITH MpOBepeHbl TpeboBaHus 1.3. Bee
3aMEeYaHus J0JKHBI ObITh YCTPAHEHBI 10 MPOBEICHHSI TOBEPKU.

10.5.2 TIpoBepKy HyJ€BOIr0 3HaYEHHUs pacxojia Mo YaCTOTHOMY BBIXOAY OTCYTCTBHUS ya-
CTOTBI Ha UMITYJIbCHOM BBIX0/JI€ (mpoBepKy uyBcTBUTENbHOCTU CYP) (BbIX. For) CYP poBOAMTE
clIeAyoUM 00pa3oM:

- 3aKPBITh 33JIBIDKKM B HayaJie Ha BBIXOJIE TPYyOOIPOBO/A, 3aT€M Ha BXOJE U YOCIUThCS
B OTCYTCTBUM TE€UH KHMJIKOCTU Yepe3 3a/IBUKKHY;

- ycraHoBuUTh 3HaueHue koppekuun CYP - 0,0 I'u. [locne npoBenenuss moBepku, mapa-
METp BEpHYTh B UICXOJHOE COCTOSTHHE;

- MIPOKOHTPOJIUPOBATH C ITOMOIIBI0 YACTOTOMEPA B PEXKHMME CUETa UMITYJILCOB KOJINYe-
cTBO UMITyJIbCOB (BbIX. Fey) 3a BpeMs 6 ¢, H3MepeHHOE MO CeKyHIOMEpY MJIM MO HapY4YHbIM Ya-
cam (nmomyckaercs He Oosiee 5 umnyibcoB). [lapamerp perynupyercs MOTEHIMOMETpPOM «Oa-
JaHCY;

- pe3yiabTaT TPOBEPKH CUMTAETCS  YAOBIETBOPUTENBHBIM, €CIM 3a BpeMs
6 c. yna€res 3auKCHpoBaTh He O60JIee 5 UMITYIHCOB.

10.5.3 Onpenenenue ocHoBHOM norpemnoctd CYP npu uzmepenusx oobema KuIKOCTH
10 YaCTOTHOMY BBIXOZY O¢.

Koaddunment npeobpasoBanus ¢ ONpenessioT M0 METOJUKE M3JI0KEHHON B pasjerne
11.
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Jlnist onipenieNieHusl TOTPEIIHOCTH O, 1Y ycTaHABIMBAIOT Ha MOBEPOYHYIO YCTAHOBKY H
MIPOU3BOJIAT HE MEHee 3-X M3MepeHuil Ha 3HaYeHUIX pacXoaa Qmin, Quom (Qmin — cM. TabmuIty 2,
Qnom — COOTBETCTBYET JIMHEHHON CKOPOCTH )KUAKOCTH 1 — 1,5 M/c

C uactotHoro Bbixoaa Il (Bbix. Fey) mOJal0T UMITYyJIBCHYIO MOCIIEI0BATENBHOCTh Ha
BXOJ] CYETYMKA UMITYJIbCOB TOBEPOYHON YCTAHOBKH.

OCHOBHYI0 OTHOCHUTENBHYIO0 norpemHocTs CYP npu n3mepenusx oobemMa KUIKOCTH 10
YaCTOTHOMY BBIXOJY O (Ha MTOBEPOYHOI YCTAHOBKE) OMPEACISIOT 1o Gopmyrie:

N_y
5, =L —.100% )
B
, e N — KOJIM4ecTBO UMITYJIbCOB Ha YacTOTHOM Bbixojie CYP;
¢ - koo punmenT npeodpazosanns CYP (macnopTHoe 3HAYEHHE), UMIT/M-;
V, — 9TaJIOHHBIH 00BEM, H3MEpPEHHBIH YCTaHOBKOI, M°.

d¢ mpuHMMaeTcst paBHoH 1,5 % nust CYP, koaddunment npeoOpa3oBaHus KOTOPIX BbI-
YHCcIIeH 10 MeToauKe paszzena 11.2 «MeTtoanku KOCBEHHOro omnpeeneHus ko3 puiuenra mnpe-
00pa3zoBaHUs.

3HaueHue Op He JOHKHO MPEBHIIATh 3HAUCHUH, YKa3aHHBIX B Ta0ymie 3 PD.

10.5.4 Onpenenenue OCHOBHOW OTHOCUTEJIBHOM MOIPEHIHOCTH CUETa YMcia UMITYJIbCOB
Swo-

Coenunutp OlI, mynbT NOBEpKU, U3MEPUTENIbHBIE IPUOOPHI IO CXeMe MPUBEIEHHON Ha
pHUCYHKeE 5.

YeranoButs CYP-97 B pexxum KOHTPOJIb, noakno4YuB myJibT MOBEPKHU.

C nynbra noepku CYP-97 renepatopom PG, nmonaTe MMITyJIbCHBIM CUTHan (OPMBI
«MeaHip», yactoroi 20 I'm.

Yacroromep PF HacTpouTh 111 M3MEPEHUS OTHOIICHMS YaCTOT.

CuyetHblii BX0 «A» yacToToMepa NOJKIIUNUTh K pazbeMy «Hacrora F» mynbra nosep-
KH.

Bxon wacroromepa 11 usmepeHust nepuoja «B» NoakmounTs K pazbemy «mimynbebl
0o0BbeMay IyJIbTa HOBEPKH.

YactoTOoOMep B pexXMME U3MEPEHUSI OTHOLIEHHS YacTOT JI0JKEH MOKa3bIBaTh Ni.

3aguKkcupoBaTh MOKa3aHUs YacTOTOMEpA, MPOLECC KOHTPOJIsSI MOBTOPUTH HE MeHee 3
pas.

Onpenenutsb Ouo O GopMyIIe:

N, /K,
0, = maxy————1:-100% 3)
®;
rze: Ni - KOJIMUYECTBO UMITYJIbCOB I10 MTOKa3aHUSM 4acTOTOMepa IpH i—OM U3MEPEHUH;
Ky -MHOXHMTEb MHIMKATOpa 00beMa M>;
@i - ko3puuent npeodpazoanust CYP. [Ipu npoBeaeHnn uCIbITAaHUA @i TpHU-
HATH paBHbIM 10000.
PesynbraTsl noBepku CYP no . 10.5.4 cunrarorcst yA0BIETBOPUTEILHBIMH, €CIIH
HauOoblIee 3HaUCHUE Oyo HE IpeBbIcHIIa npeaenos + 0,05 %.
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oIl
@)
112
ny

\_'_1 TIIT1

OI1 — 6510k snekTpoHHOTO MpeodpazoBanus CYP;
PG — reneparop UMITyJIbCOB;

MY — u3aMepuTenbHbI y4acToK;

PV — BonpT™MeTp 1n(poBOii (YHUBEPCATIBHBIH);
PF — gactoromep;

[TyneT noBepku — myisT nosepku CYP-97;

Pucynok 5 — Cxema coeJuHEHHI cpeIcTB M3MEPEHUI U BCTIOMOTaTEIbHOTO 000py10BaHUS IIpU
noBepke CYP

10.5.5 Onpenenenrne OCHOBHOW MPUBEAECHHON MOTPEIIHOCTH NMPeoOpa3oBaHUs YaCTOThI
AIIEKTPUUYECKUX MMITYJIbCOB B TOK, Ya U OCHOBHOW NMPUBEAECHHON MOrPEIIHOCTH MTpeoOpa3zoBaHus
YacTOTHI ANEKTPUUYECKUX UMITYJILCOB B TIOKa3aHUSI MHANKATOPA pacxonia Yq.

Coenunutp OIl, MynbT NOBEPKU U U3MEPUTENIbHBIE MPUOOPHI M0 CXEMe MPUBEACHHON
Ha PUCYHKE 5

PaccunTarhs MakcuMallbHOE 3HaYEHHUE PA3HOCTHOM 4acTOTHI Fyax, COOTBETCTBYIONIEE KO-
s urmenTy npeodbpazoBaHus 1 MaKCUMATLHOMY pacxony Q=Qmax, mo dopmye (1);

Ilepesectu CYP B pexxum KOHTPOJIb, noakitounB mysibT HOBEPKH.

C mynbTa MOBEpKH reHepatopoM uUMmyiabcoB PG mogath UMIyIbCHBIN cUrHan (GopMbl
“meanfp”, aMIuTy 10 5 B 1 yactoToi Fuax, paccuntannoit mo ¢opmyne 1. HacToTy uMImyib-
COB YCTaHOBUTH € TOUHOCTHIO He Xyxke 0,05 %. YacToTy (mepuon) cie1oBaHUSI UMITYJIbCOB MPO-
KOHTPOJIMPOBATh € MOMOMLIbI0 yacToromepa PF.
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N3meputs nmpubopom PV BeixogHOM TOK Ha pazbeme «KOHTpoOJIb TOKa» IMysbTa MOBEP-
K1, MJIM Ha COOTBETCTBYIOMIMX KOHTakTax pazbeMa BbIXO/ OII (puc. 5). 3adukcupoBaTh u3me-
peHHOe 3HaYeHue pacxoaa nupposbiM nHAUKaTopoM CYP.

AHaJOrM4HO U3MEPEHNE BBIXOJAHOI'O TOKA IIPOU3BECTU IPU YACTOTAX CIEAOBAHUS UM-
ynbCOB F = Fimax/2, F =Fmax/10 1 F=0.

Iu:w B IH F
[max - ]H

y, = -100% (4)

max

rae:  Liw - U3MEpEeHHOE 3HAU€HUE BBIXOJAHOIO TOKA  COOTBETCTBYIOLIEE 4YACTOTE
BXOJHOro curnaia F,
[z — HayanpHOE 3HAaYEHME BBIXOJHOI'O TOKA, COOTBETCTBYIOIIEE HYJIEBOW BXOJHOMN
4acToTe:
JUIsL AUana3oHa BEIXOTHBIX TOKOB (0 - 5) MA — He Gosee 1 MKA,
JUIsl TAAaIta30Ha BBIXOJHBIX TOKOB (4 - 20) MA - 4MA,
Iimax - MakcUMalIbHOE 3HAUEHUE BBIXOJHOI'O TOKA, COOTBETCTBYIOIIEE MaKCUMAaJlb-
HOMY Pacxony:
JUId [uana3oHa BbIXOAHBIX TOKOB (0 - 5) MA - SMA,
JUIsl THaIta30Ha BBIXOJHBIX TOKOB (4 - 20) MA -20MA,
F - yacTora BxoqHOTrO curHana (yCTaHOBJIEHHAs WJIK U3MEPEHHAs),
Fmax - MaKCHMaJbHOE 3HAYEHHE YacTOThl BXOJHOIO CHUIHaJa, COOTBET-
CTBYIOII[E€ MAaKCUMAIILHOMY PacxXoJly U paccuuTaHHoe 1o popmyie 1.
[Torpemnocts wHAMKammu pacxona nudposeiM cuetyukom CYP yq paccuutarh 1o

dbopmye:
7/q — Quj‘.’\/l - Qmax 100% (5)

max
rae Qusw — U3MEPEHHOE 3HAaYeHHE pacxoa 1o nudposomy uaaukaropy CYP.
Qmax — YCTaHOBJICHHOE 3HAYE€HUE PACXOJa.

Pesynbrars! nosepku CYP 11.10.5.5 cunrarorcst y10BJI€TBOPUTEIbHBIMU, €CIIU:

Ya ¥ Yq HE Oostee £ 0,1 %.

10.5.6 Onpenenenre OCHOBHOM OTHOCUTENIbHOM MOTPEUTHOCTH U3MEPEHUSI BpEMEHH K C-
paBHON pabOTHI O MPOBOJIUTH CIEAYIOIIKUM 00pa3oMm:

- BmouuTh CYP B pabouee cocTosiHUE, YOeIUTHCS B IPaBUIILHOM (DYHKIIMOHUPOBAHUN
CUETUHKA;

- CEKYHJIOMEpPOM U3MEPUTH NHTEPBAI T MEX Iy NEPEKIOYECHNEM HHINKATOPA BPEMEHH
HapaboTku paBHbIM 0,1 yaca;

- paccYMTaTh MOTPEIIHOCTh MO popMyIIe:

5, = (T, ~360) 60)100% (6)
360
rae: Ts - ©3MepeHHbI BpEMEHHOW HHTEPBAJI B CEKYHIaX;
360 - BenuumHa BpeMEHHOT0 MHTEpBana, B 0,1 Jaca.

Pesynbratel mosepkn CYP 1m.10.5.6 cumTaroTcst yJIOBIETBOPUTEIbHBIMH, €CIH O HE
npesbimiaet + 0,2 %.

Otxmounth onuH U3 kabeneit ot pazvema III1. Ilpu »TOoM Ha nepeanelt manemn OI1
JIOJDKEH CBETUThCS KpacHbid cBetonuon PEXKMM u cueTunk BpemMeHU HapaOOTKU HE JIOJDKEH
CUMTATh BpEMSL.

10.5.7 TIpoBepky coxpaHeHus uHMOpMaIuu 00 00beMe U BPEMEHU UCIIPABHON pabOTHI
IPOU3BOJIUTH CIEIYIOIIUM 00pa3oM:

- COEIMHUTB aIlapaTypy Mo cxeme, IpUBEACHHON Ha PUCYHKE 5;
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- HaOmoath Ha nHaukarope BPEMS OII cuet Bpemenu;

- 3anucath nokazanusi unaukaropoB OB bEM u BPEMS u Beikimounts DI1.

Cnycts mpou3BOJIbBHOE BpeMs BKIOUYNTH OIl m mpounTaTh mMoKa3aHWsl WHIUKATOPOB
OBBEM u BPEMSI. T[loka3zanus He JOJDKHBI OTJIMYATHCS OT MPEKHUX Ooliee, 4eM Ha eIUHHUILY
MJIQIIIETO pa3psa.

10.5.8 OmnpeneneHre OCHOBHOW OTHOCHTENBHOM IOTPEIIHOCTH HM3MEpPEeHHs oObema
KUJKOCTH TIO UHIUKATOPY 00beMa Oo.

Oo BBIYHMCIIIETCS 110 (hopMmyJIe:

5, = [52 + 52, (7

r7ie : Op- MOTPEITHOCTD, onpeaenssemas B 1. 11.1., %;
Suo - TIOTPEIIHOCTH, onpeaensemas B 11.10.5.4., %.

Pesynbrarel moBepku CYP 1m.10.5.8 cuuTarorcsi yaoBIE€TBOPUTEIBHBIMH, €CIH Oo HE
MIPEBBINIACT 3HAYCHHH, YKa3aHHBIX B pazzaene 2 (Tadi.2).

10.5.9 Onpenenenre NOrpenItHoCTH U3MEPEHUS pacxojia 0 TOKOBOMY BBIXOMY Yi.

Omnpenenenue NOrpeIHOCTH Yt IPOBOAUTH IO hopmyiie:

Y. =0, +7a ®)

r7e : 8¢ - MOTPEIIHOCTh, onpeaensseMas B . 10.5.3, %;
Ya - IOTPELIHOCTD, onpeaensemas B 1. 10.5.4., %.
[TorpemHocTs He JOHKHA ITPEBBILIATH 3HAUEHUH, YKa3aHHbIX B pasaene 1 (tadbmauue 3).
10.5.10 OmnpeneneHue MNOTPEHIHOCTH HM3MEPEHUs pacxoda MO  HUHAUKATOPY
pacxona yq.
Omnpenenenue NOrPemIHOCTH YQ MPOBOAUTH MO GPopMyJIe:

Yo =10, *7, ©)

r7ie : 8¢ - MOTPEIIHOCTh, onpeaensemas B 1. 10.5.3, %;
Yq - IOTPEHIHOCTh, onpenensemas B 1. 10.5.5., %.
[TorpeurHocTs HEe MOHKHA MPEBHIIATH 3HAYEHUHN, YKAa3aHHBIX B pa3zaene 1 (tTabmuma 3).

10.6 Odopmitenne pe3yJibTATOB MOBEPKHU

10.6.1 Pe3ynbraThl MoBEpKU MOTYT 0GOPMIISATHCS IPOTOKOJIOM. PekoMenayemblie Qop-
MBI IPOTOKOJIOB NPUBEJEHBI B IpuiiokeHusx A, b, B, I'. IIpu nonokuTenbHbIX pe3ynbrarax mo-
BEpPKU 0popMIIsIeTCsl CBUAETENLCTBO O MoBepke B coorBercTBUU ¢ [IP 50.2.006. IIpu cootsert-
ctBun CYP HOpMaM TOYHOCTH, yKa3aHHBIM B HacTosimeM TO, nemaeTcss OTMETKa B Iacropre
CVP.

10.6.2 OtpunatensHble pe3ynbTaThl noBepku CYP oopMistoTcst B COOTBETCTBHM C
ITP 50.2.006 u nanuelii CYP k npumMeHeHHI0 He JOIyCKaeTCsl.
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11 MeToauka onpeaesieHuss K03 puuueHTa npeodpa3oBaHus
11.1 Onpenenenue ko3pPpuiuenTa npeodPa3oBaHUA HA OBEPOYHOI YCTAHOBKE.

11.1.1 Onpenenenue koddpduirenTa mpeodpa3oBaHus ¢ U OCHOBHONH OTHOCHTEIHHOM
norpemHoctTd CYP mpu u3mepeHusix oobeMa >KHJIKOCTH 10 YaCTOTHOMY BBIXOAY O¢ (B JaJib-
HEHUIIEM - IMOTPEIIHOCTH O) s [y oT 25 mo 2000 MM IPOM3BOAMTCS HA MIOBEPOYHON YCTaHOB-
Ke.

[Tpu Tpex pUKCUPOBAHHBIX 3HAYCHUSAX pacxona u3 pabouero Auana3zoHa pacxoJ0B JaH-
HOTO CYP (Q1=Qmax, Q2=0,5, Qmax, Q3=Qmin), (Qmax — cM. Tabnu1a 2) mo pe3yabraram n (He Me-
Hee 3) U3MEepeHH MpU KaXIOM PAaCcXOe ONpeneNsaTh 00beM XKUAKOCTH Wiji IPU KaKI0M H3Me-
peruu (1) MO MPOJIMBOYHONM YCTAHOBKE M COOTBETCTBYIOIIEE €My YMCIO UMIYJIbCOB Nji ¢ HUM-
nyJibcHOro Boixoga CYP (Beix. Few);

OTIPEACISAIOT KOAPPUIMEHT MPeoOpa3oBaHUs (i IS KaXKIOTO pacxoja U3 CeMercTBa
HU3MEpEeHH ji 1o dopmyie:

@y = —L (10)

[Ipu mpoBeneHUN M3MEpPEHUI aHAIM3UPOBATh 3HAUEHUE (jj Ha HaJM4He TpyObIX OIlIU-
OOK pe3ynbTaToOB U3MEPEHUIA.

JI1s 3TOro 1J1s KaXK/10ro CEMEUCTBA (i) BBIABUTh MAKCUMAJIbHOE 3HAYEHUE (ij max U MH-
HUMAaJIbHOE 3HAYEHUE (ij min.

Omnpenenuts 3HaYCHUsT V 1O (HOpMyTIam:

y = Limas = Py (11)
O-n—l

y =i T Pimin (12)
O

n—1

rae: ¢j - cpenHuit KodpGUIUeHT npeodpa3oBaHus, onpeaeneHHbIN mo Gopmye 10;
Gn-1 - CPETHEKBAIPATUUECKOE OTKJIOHEHUE Kod(pduirenTa mpeodpazoBanus ( Mpu
Ka)XJIOM pacxojie, OnpeensieMoe ¢ MOMOIIbIO MUKpoKaibKysiTopa MKS1.
[Tpu noBeputenbHoOil BeposaTHocTH «=0.95 1 3a1aHHOM YHCIIe U3MEPEHUH n 1Mo TabmIu-
ue 10 onpenenuTs 3HaUEHUE V.

Taomuma 10

n 3 4 5 6 7 8 9 10 11 12 13 14 15

v |1,412]1,689|1,869|1,996|2,093|2,172|2,237|2,294|2,383|2,387|2,426|2,461|2,493

Ecnu 3nauenus v, paccuntannsle o popmynam (9), (10) nmpeBblatoT 3Ha4eHUs Vv, B3S-
Thle U3 TaOs. 10 , TO 3HAYEHUS @i max (Pi min) OTOPACHIBAIOTCA U MPOU3BOJAUTCS JOHNOIHUTEIBHO
2K U3MepeHui @ji, (TAe K - YUcI0 OTOpaKOBaHHBIX 3HAUYEHUH ).

OnpenenstoT ko3¢ GuUIeHT npeodpazoBaHus 1o hopmyie:
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_ ¢jmax +(0jmin

5 (13)

OmnpenensitoT OCHOBHYIO OTHOCHTENbHYIO norpermHocts CYP npu u3mepeHusax oobema
KUAKOCTHU MO0 YACTOTHOMY BBIXOAY Og:

_ q)jmax _gojmin

gojmax_'_wjmin

0

4

100% (14)

B cnydae HeoOxomumocTu pa3duBKU paboyero nuana3oHa Ha MOJAMANa30Hbl, MPOIECcC
pa30MBKHU OCYIIECTBISETCS CIEIYIOMIUM 00pa3oM:

- aHANM3UpPYETCS U3MEHEHHE cpeiHero koddunuenta ¢j npu Kaxaom pacxone Ql,
Q2, Q3 1 mpPOU3BOAMUTCS IOMOTHUTEIBHO ONpeesieHne KOd(PPHUINEHTA (] TP TPOMEKYTOUHBIX
pacxonax JJs MoydeHus 0ojaee TOUHON 3aBUCUMOCTH K03 HUIMEHTa ( OT pacxo/a;

- IPOU3BOJUTCS JEJICHUE TUala30Ha PacXo/I0B Ha MOINANa30Hb C MUHUMAIBHOW pas3-
HOCTBIO TIOTPEIIHOCTEH MEXKTy MO IHana30HaMH;

- onpezensiercs: K03 (GUIMEHT Ipeodpa3oBaHust N B KaXOM Mo AMana3oHe 1o ¢op-
MyJie:

_ (Dnj min + ¢nj max

. (1)

Qﬂ

rze: @n - KOOPPHUIUEHT MPeoOpa3oBaHUs B «N» IOAIUAIA30HE;
@nj min, @nj max - MUHUMAaJbHBIE U MaKCHUMaJIbHbIC 3HaYCHUS KO3()(DUIIMEHTOB Tpe-
00pa3oBaHUs Pnj TIPH j-OM PACXOE B «N» MOIAHANA30HE;
OIIpEeIeIAI0TCS OCHOBHAS OTHOCUTENbHAs norpemHocts CYP npu uzmepenusx oobema
KHUJIKOCTH 110 YaCTOTHOMY BBIXOJY O¢n B Ipeeax KaXkKA0ro noJauana3oHa pacxoJoB 1o ¢op-
MyJam:

_ (pr;/' max (pr;j min

gonj max + gpnj min

o)

Pn

-100% (16)

HauOoJIbIIIee 3HAYCHHUE U3 Opn MPUHUMAETCS 32 MOTPEIIHOCTH O .
[TorpenrHocTs d¢ MOMKHA OBITH HE OOJIEe 3HaUEHUH, YKa3aHHBIX B Tabuiie 3.

11.2. MeToauka pacuéra kodppuunenta npeodpazosanus ¢ aisa UY guamerpom
ot 100 10 2000 MmmM

Ompenenenue kodpduipieHTa npeoOpa3oBaHus (¢ U OCHOBHOM OTHOCHUTEIBHOW IO-
rpeurHocTd CYP mpu u3mepeHusx oobeMa KUIKOCTH MO0 YaCTOTHOMY BBIXOY TpeoOpa3oBaHUs
o0BbeMa KUJIKOCTH B YHCIIO UMITYJIBCOB Op (B JaibHEHIIEM -IOrpenrHocTh O0¢) At 1Y ot 100 1o
2000 MM TTPOU3BOJISAT KOCBEHHBIM METOJIOM IO pe3ylibTaTaM JTUHEHHO-yTI0BbIX u3MepeHuit 1Y
U onpeseNieHus (pU3MYecKux mapaMmeTpoB U3MEPSEMON CPeIbl.

ITpu BeImOsIHEHUY ycnosuid mm.11.2.1.-11.2.3:

11.2.1 [TorpemrHOCTH 3a CYET U3MEPEHHS CKOPOCTH YJIBTPa3ByKa B U3MEPSIEMOM KHUIKO-
cti Ac<0,1%;
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11.2.2 TlorpemHoCTh 3a CYET HETOYHOTO HU3MEPEHHMS JIMHEHHO-YTJIOBBIX MapaMeTpOB
AL=0,1 Mm., Aa=5';

11.2.3 ITorpentHocTh 3a CUET HETOYHOTO OMPECICHHUS THIPOIUHAMHYECKOT0 K03 du-
nuenta Am<l1 %.

3HavYeHHE MOTPEIIHOCTH Op B aAuMamna3zoHe ckopocrerd 0,2-11 M/c MpUHUMAIOT paBHBIM
+1,5% (CYP momudukanmu 407251.002-01), u £1% (CYP momudukanuu 407251.002-02).

11.2.1 Onpenenenne NOrpeuIiHOCTH 3a CYET U3MEHEHHUS CKOPOCTHU YJIbTpa3ByKa B U3Me-
pPSAEMOM KUAKOCTH.

[Ipyn mpuMmeHeHHH pacxojaomepa s U3MepeHus pacxojga U oobéma Boabl mo 'OCT
2874 u BOABI B CHCTEME TEIUIOCHAOKEHHUSI CKOPOCTh YJIbTPa3ByKa OMpPEACNSACTCS MO JAHHBIM
tabn. M1 u Ula npunoxxenns 1M MeTo10M TMHEHHOW MHTEPITOISIITUN

€=+ 21
t, —t, (17)
1, <t<t,,

rne Ci, C; — 3HaueHUsT CKOPOCTH  YJbTPa3ByKa,  COOTBETCTBYIOIIUE
TeMIeparype t; u ta.

TemnepaTypa Bobl M3MepsETCs ¢ MorpemHocThio He 6onee 0,5 °C.

B nmpyrux ciaywasx uist onpeneneHuss CKOpOCTH yIbTpa3ByKa HEOOXOJMMO BOCIOIB30-
BaTbCsl CIIPABOYHBIMU JIAHHBIMH.

[TosydeHHBIH pe3ynbTar 3aHEeCTH B MPOTOKOI (IpuiiokeHue b).

[TorpenrHoCTh 3a CYET M3MEHEHHUSI CKOPOCTH YIIBTPa3BYKa BEIUUCIISIETCS 1O popmyiie:

AC — de (Cmax Cmin) . 100% (1 8)
0

1€ Tsax — BPEMsI 3aJIEPXKKH, C (ITACIOPTHBIE 3HAUCHMUS);

Cinax, Cimin — COOTBETCTBEHHO MaKCUMaJIbHAsl U MUHUMAaJbHAsi CKOPOCTH YJIbTPa3ByKa
B TEMIIEpAaTypHOM JHara3oHe W AaBieHus padoueil xuakoct (s Bomasl mo [OCT 2874-82 u
cucTeMe TeIulocHaoKeHus onpezaenstorcs no tadiauue M1 u Mla npunoxenus U, B octanbHbIX
CITy9asiX IKCIEPUMEHTAIBHO), M/C.

[Tonyuennoe 3nauenue Ac He AoixHO npesbimath 0,1 % (s AY>0,2 m).

11.2.2 Onpenenenne MOrpelIHOCTU 3a CYET HETOYHOIO M3MEPEHHUS JIMHEHHO-YITIOBBIX
apaMeTpoB.

K nuHeliHO yrjoBbIM mapaMeTpaM OTHOCATCS: AMaMeTphl maTpyOka (TpyOorpoBoja),
paccrosiuue mexay III1, yrom HakiioHa OCH aKyCTHYECKOTO KaHaja K OcH maTpyoOka (TpyOormpo-
BOJIa), CMEILIEHHE OCH aKyCTUYECKOT0 KaHajla OTHOCUTEIBHO CTEHKU NaTpyoka (TpyOompoBoza).

11.2.2.1 Junametpsl natpy6ka Dj| u D1 u3MepsIoT ITaHTeHIMPKYJIEM WK HyTPOMEPOM
[0 IByM B3aUMOIEPIEHANKYJIIPHBIM HalpaBIE€HUEM, IPUUYEM OJTHO M3 HHMX JOJDKHO COBIAJATh
WM OBITh MapaJlIeIbHO TIOCKOCTH, Mpoxosmieit yepe3 ock [T mapamiensHo ocu marpyOka
i TpyOonposoaa (puc. 7).

WNHucTpyMeHTallbHas norpemHocTs e 6ozee 0,2 MM.

Ilo xax1oMy HalpaBICHUIO BBINOJIHAIOT HE MEHEE JECATU U3MEPEHUH C ABYX CTOPOH
naTpyOKa ¥ ONpeleNsItoT CpeAHNE 3HAUYEHUS TUAMETPOB.

AHAJIOTUYHO ONpeAesI0OT BHYTPEHHUH AuaMeTp TpyOorpoBoaa npu ycranoBke [T Ha
naTpyoke. DTy olnepaiuio IpoBOAAT Nepe]l yCTaHOBKOM marpyOka.

ITpu ycranoske I1I1 HemocpencTBEeHHO Ha TPyOONpPOBO/IE BHYTPEHHUHN AMaMETp OIpe-
NS0T, UCTIONbB3YsI OTBEPCTUS C 3ariyllIKaMH WJIM JIFOKH, YCTaHOBJIEHHbIE Ha paccTosHuu 500
MM. U 6ojee oT nocneanero no noroky I1I1 B mnockoctu ycranoBku 111 u nepneHanKynspHOi
€l IJII0CKOCTH.

ITocne BIMONHEHNS U3MEPEHUH TIPOBEPSIIOT BHIIIOJIHEHUE YCIOBHSL:
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\D; —D,;| <0,01D, (19)
rae Dn — cpennee 3HaueHue BHyTpeHHEro auamerpa MY, um;
Dr — cpennee 3HadueHre BHyTpEHHET0 quamerpa MY, m;
CVYP, "e ynosnerBopsromue yciaoBuio (19), Kk mpuMeHEHUI0 HE TOMYCKAIOTCS.

IIpu ycranoske I1I1 HenocpencTBeHHo Ha TpyOompoBoe ycinoBue (19) He mpoBepsroT.

11.2.2.2 Paccrositnue mexnay 111 pacxomomepa co cuetunkom Lo (puc. 6) usmepsior ¢
MOMOIUIbI0 HYTPOMEpa WM IITAHTU U IITAHTEHIUPKYJS (MHCTPYMEHTaJIbHAs MOTPEIIHOCTh He
6omee 0,1 mm.)

11.2.2.3 Yrox HaKJIOHA OCH aKyCTHYECKOTO KaHaiaa K OCH TPYOBI O, Tpaj, U3MEPSIOT C
IIOMOMUIBIO IITAHTH U yTIIOMEpa.

VYroa u3MepsIoT He MEeHee OJMHHAJIATH Pa3 ¢ ABYX CTOPOH TPYObl, IPEIBAPUTEIHHO
YCTaHOBUB IITaHTy B MOHTaxHble BTyskH IIIT (puc. 6). B nensx nckitoueHus ciydailHOHM Io-
TPEUIHOCTH U3MEPEHUN HaXoIAT cpeaHee kBaaparuueckoe oTkiaoHeHue (CKO) pesynpraToB us-
MEpEHUH U IPOBEPSIOT BHIITOJTHEHHUE YCIOBUS:

AN
ns (4*9&] (20)
Aa

1€ N — KOJINYCCTBO HSMGPGHHﬁ,
N
S - CKO pesymnbraToB m3mepenuii ('OCT 8.207-76), munHyTa,

[24

Ao - THCTpyMEHTaJIbHAs OTPEIIHOCTh YIJIOMEpPa, MUHYTA.

Ecnu ycnosue (20) He BBINOJHSAETCS, MPOBOAAT JIONOJIHUTENbHbBIE U3MEPEHUS 10 TeX
0P, ITOKAa OHO HE OY/IET BBIIIOJIHEHO.

VYron o onpenensercs Kak CpeHee 3Ha4EHHUE 110 Pe3yIbTaTaM U3MEPEHUM.

Pucynok 6 - I3mMepuTenbHbIN y4acTOK
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D D

Ay
N

a) 0)

Pucynok 7 - CxeMa ycTaHOBKH MHE302JEKTPUUECKUX MTpeodpa3oBarTesei
(a—mo xopne, 6 — Mo AUaMeETPy)

11.2.2.4 CmenieHue ocH aKyCTHUECKOrO KaHajla OTHOCUTEIbHO BHYTPEHHEH CTEHKHU
TPYyOBI %, M (pHUC. 7) ONPEAEIAIOT C MOMOUIbIO JBYX IITAHI W IUTAHTCHUUPKYJS (MHCTPYMEH-
tasibHas norpemHocts 0,1 Mm.). OgHy npomyckaroT yepe3 MoHTaxHble BTysku 1111, oGecnieun-
Basi CKOJIB3SIILYIO MOCAJKY, a APYTYIO pa3MelaloT Ha Hapy>KHOM MOBEPXHOCTU TPYOBI Tak, YTO-
Obl TOYKa KacaHUs SBJSIACH LIEHTPOM IITAHTU. 3aTeM, 3aKpENHUB KOHIIBI LITAHI CTSXKKaMHU Ha
PaBHOM PacCTOSHUH, 3aMEPSIIOT 3TO PACCTOSHMUE IITAaHTeHUUPKYJIeM. CMEIIEHNE ¥, ONIPEIEIISIOT,
BBIUMTAs U3 MOJYYEHHOIO 3HAUYEHHUs NPEABAPUTEIBHO N3MEPEHHBIE BETUYUHBI TOJIIMHBI CTEHKU
narpyOka (TpyOonpoBoja) M MOJOBUHBI JUAMETpa IUTaHTH, MPOMYLIEHHOW 4Yepe3 MOHTaXKHbIE
natpyoxu I1I1.

JlomyckaeTcsi ONpeleNeHHe CMEIIEHH OCH aKyCTHMYECKOrO KaHajla OTHOCHTENIBHO
BHYTPEHHEH CTEHKHU TPyObl C TIOMOIIbIO IITAHTH, MPOMYLIEHHON Yepe3 MOHTa)KHbIE OTBEPCTHS
I1I1, HyTpoMepa U ITAaHTeHUUPKYJIIS (MHCTpYMEHTalbHast morpemHocTs 0,1 Mm).

Ilocne ompeneneHuss JUHEHMHO-YIVIOBBIX IapaMETPOB M IOTPEIIHOCTH ONPEIENISIOT
JUIMHY aKTHBHOM YacTH aKyCTHUYecKoro kaHana L, (puc. 6) u npoBepsoT BbINOIHEHHE TpeOoBa-
HUI K TOYHOCTH MOHTaxa I1I1.

JINMHY aKTMBHOM YacTH aKyCTHMYECKOIO0 KaHajla OIPEACIAI0T B COOTBETCTBHM C II.
11.4.3.

[Tocne onpeneneHnst IIMHBI AKTUBHON YaCTH IPOBEPSIIOT BBIITOJIHEHUE YCIOBUM:

- npu ycranoske I1II no nuamerpy

0,49D, < ¥y <0,51D, (21)
d

Ly—L >—— 22

0 P tga ( )
- npu ycranoske I1I1 o xopae

0,245D, < y<0,255D, (23)

Ly—-L,> L2d 24)
1ga
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rae d — nuametp usnmydaronieit mosepxuoctu [1I1, paBusiii 0,0275 Mm;
L, — uivHa akTUBHOM 4aCcTH aKyCTHUYECKOr'0 KaHaja, M.
PacxomomMepsl co cueTynkoM, HE YAOBIIETBOpstOmKEe yciaoBusMm (21) — (24), k mpuMeHe-
HUIO HE JIOIyCKaroTCsl.
Pe3ynbrarhl n3aMepeHuii 3aMChIBalOTCS B MPOTOKOI (TipritoxkeHue b, I).
[TorpeurHocTs 3a CUET HETOUHOT'O M3MEPEHUsS JTUHEHHO-YTJIOBBIX MapaMeTPOB BbIUKC-
ast0TCes 1o popmyse:

2 2 2
A =100 [ 38D L[2AL ) | [28a) o 25)
) 3D L, 1g2a

rae AD, AL, Ao - morpemHocTy u3MEpeHus auaMeTpa marpyOka (TpyOompoBosa), M,
paccrosuus Mexny I1I1, M, 1 yrima MexIy OChbI0 aKyCTHYECKOTO KaHalla U OChIo TPYOBI (B paau-
aHax), paBHbIEe HHCTPYMEHTAIbHBIM MOTPELUTHOCTSM CPEJCTB U3MEPEHHUS.

[Tonyuyennoe 3Hauenue A, He 10JKHO npeBbimath 0,32% (s dy=0,2 m).

11.2.3 Onpeznenenue NOrpenIHOCTH 3a CUET HETOUHOI'O OINPEAEICHUS THAPOAUHAMUYe-
ckoro ko3 duiuenra.

I'uoponmunamuueckuii  KO0d(Q(UIMEHT  pPacCUMTHIBAIOT B COOTBETCTBHH  C
n. 11.2.4.4.

[Ipu ycranoBke IIIl mo xopne, cmeménnoit Ha 0,5 BHYTpEHHEro paaumyca mnarpyoka
(TpyOompoBoO/ia) OT €ro CTeHKH MOTPEIIHOCTD SBJSIETCS BEIMUMHON MOCTOSHHOM U paBHOU 0,5
%.

[Tpu ycranoske 111 mo nuameTpy muia pacu€ra MOrpenrHOCTH HEOOXOIUMO ONPENEIUTh
KO3 (GUIIMEHT THAPABINYECKOr0 TpeHUsl TpyOOnmpoBoaa A, a TaKKe TUAPOAUHAMUYECKUE KOI(]-
(GUIUEHTHl Mz U My, COOTBETCTBYIOLINE BEPXHEMY U HUKHEMY IIpezieiaM MU3MEPEHHUs pacxojio-
Mepa CO CYETUUKOM.

Jlnig onpenenenus A HE0OXOAMMO U3MEPUTH MECTHBIE CKOPOCTH MOTOKA.

CkopocTu U3MEpSIIOT B CEYEHUH TPyOOMpoBOAa 3a pacXOJOMEPOM CO CUETYUKOM B
JIByX TOUKax: Ha ocH TpyoOomposozaa (Vo) u Ha paccTossHuH 0,3 BHYTPEHHETO paguyca OT CTCHKHU
TpyOsI (V3).

[Ipy BBINOJHEHWM M3MEPEHUN MECTHOM CKOPOCTH HCIOJIB3YIOT METOAMKY, CPEACTBa
u3MepeHus u obopynosanue, onucanubie B [OCT 8.439-81.

N3mepenne ckopocTel BBIOIHSOT IPU MAKCUMAJIBHOM PACXOJIE.

Koadurment ruapaBinueckoro TpeHUss A OMPEESIOT MO BEIUYHWHE COOTHOIICHUS
M3MEpPEHHBIX cKopocTeit moToka V3/Vo B coOTBeTCTBUM ¢ Tabmuieit 11, a nans cimydas, korga
V3/V=0,84, mo tabnuue K1 (mpunoxenue K).

Tadmuma 11

A 0,030 | 0,034 | 0,038 | 0,042 | 0,046 | 0,050 | 0,054 | 0,058 | 0,062

Vi/Vo | 0,84 0,83 0,82 0,81 0,80 0,79 0,78 0,77 0,76

KoaddunmeHnT ruapaBinueckoro TpeHUs: MOKHO OMPEIENIUTh 10 OTHOCUTEIbHOMU IiIe-
POXOBATOCTH NMPOIYKTONPOBO/A, 10 Tabiuie 12
v=R/k, (26)
rne R — auametp npoaykTonpoBosia, k — BeIcoTa BRICTYMAIOIEH HEPOBHOCTH
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Tabmuma 12

0,0606

0,046

0,0364

0,0284

0,024

0,0204

15

30,6

60

126

252

507

Ecnu 3Hauenus A npesbimatot Bennauny 0,062, pacxogoMep K MPUMEHEHUIO HE IOy C-
KaeTcsl.
IMunpoaunammueckuii ko3 GUIIMEHT M, OMPENEINAIOT 10 popMmyIie:

m, =1,01+ 038V 27)
IMuapoauHamMudeckuii KO3PGUIMEHT My ONPEACISIIOT 1Mo rpaduky (PUCYHOK 7), Tpe-

BapUTEIBHO OMpPEeInB Remax, COOTBETCTBYIOIIEE My U A, U Re€min, COOTBETCTBYIOIIEE M.
Yucna PeliHonbaca Remax 1 Remin onpenenstor no dpopmyiiam:

4

Re, = (28)
7[Dyvmin
4

Re, =9 (29)
7rDyvmax

rie Qu — HIWKHUI pejies u3MepeHus pacxosa, m>/c;
Dy — ycnoBHBII Tpoxo narpyOka (TpyOorpoBoja), M;
V - KWHEMaTH4eCcKuid K03 puumeHT cszu.
3HaueHue BSI3KOCTH, COOTBETCTBYIOLIEE TEMIIEPATYPE BOABI B YCIOBUSIX IKCIUTyaTallMH
pacxozmomepa, onpenensercs no AaHHbM Tabmuipl JI1 npunoxenus JI Merogom nuHeHHON MH-
TEPIOJISLNU

v, = h (v, =v,)+v, (30)
L=

t<t<t,

v, <v, <V,
IJi€ Vi, V2 — OpeblAyIee U Tocaeayoniee Tabnuunble 3HaueHns Bsaskoctu (1076 m?/c).
Ecnu A>0,04, npuHUMAIOT my=my.
[TorpenrHocTs ompeneneHus pacxoa 3a C4€T HETOYHOTO OMpPENeTIeHUs THIPOIUHAMH-

YECKOIo KO3(1)(I)I/II_II/IGHT3 BBIYUCIIACTCA 110 (bopMyne:

Am
A, =—-100% 31
m
r7e Am — NOrpemHoCThb OMpeesIeHUs THAPOTMHAMUYECKOT0 KO3 UIeHTa.
IIpu ycranoske IIII mo nuamerpy

Am= A, + A, +A 32)

r7ie Am¢p — MOTPEIIHOCT (OPMYIIBI IS ONpeAeTIeHHUS m,
Am - TIOTPELTHOCTh ONPEAETICHHUS M 3a CYET HETOUHOTO ONpEEICHNUS A,
Ay — OTHOCHTENbHAsI MOTPEIIHOCTh M3MEPEHHs] pacxoja 3a CU€T HEJTUHEHHOCTH
THJIPOAMHAMUYECKOT0 KO3 UIHEHTA.
[TorpemHocTs GOpMyJIBI UI ONPEEIICHNs M UMEET BUJ:

A,y = 0,04/ 403417 +0,03 (33)

[TorpemHocTs onpeaeneHuss m 3a CYET HETOYHOTO OIpPENETIeHHs A MPU UCIIOIB30BaHUU
CIIPABOYHBIX JIAHHBIX BBIYUCISIETCA IO (popmyIIe:
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A, =004/ (34)

[TorpemHocTh ompeneneHuss m 3a CYET HETOUHOTO OIpeNeieHHs] A dKCIepUMEHTAIb-
HBIM ITyTEM BBIYHCISIOT IO popMmyIie:

A, =002V (35)

OTHOCHUTENbHAS MOTPEIIHOCT ONPECICHHUS pacxo/ia 3a CUET HEJTMHEHHOCTH TUIPOIU-
HaMHU4ecKoro koagduimenTa onpeneisercs no popmyie:

A, = n, —n, (36)
m, +m,

IJIe My, Mg — 3HAYCHHS] M, COOTBETCTBEHHO ISl HUKHETO U BEPXHETO MPECIIOB H3Me-
penus (1. 3.).

[TonyyenHnoe 3HaueHue An He AOHKHO mpeBblmath 1% (mist npumenenuss CYP mpu
M3MEHEHHH TeMIlepaTyphl Bosbl He Oonee yeM Ha 30°C) u 1,5% (Ipy M3MEHEHHHU TeMIepaTyphl
He 6osee yem Ha 100°C).

11.2.4 O6paboTka pe3yabTaTOB U3MEPEHUI

11.2.4.1 KoaddunueHnt npeodbpazoBaHus uis pacxoJOMEPOB HAa TUAMETPHI YCIOBHOTO
npoxojaa TpyoonpoBonoB Dy>0,2 M onpenensercs o Gopmysie:

16~mKLp cCosax  yun

SL, (LO +2Crm) M

@ - K02 puuEeHT npeodpasoBanus (UMm/m>).
K — koaddunuent npeodpazoBanus Ol (ykazaH B macrnopre Ha CUECTUHK)
11.2.4.2 TInomaasr MOMEPEYHOTrO CeYSHHS MaTpyoOka (TpyOOIpoBOja), ONPEALSISIOT O

dbopmye:

p= (37)

. =D \1; D,f (38)
11.2.4.3 JInuHy aKTUBHOM YaCTH aKyCTHYECKOTO KaHaJIa, M, BBIYHCISIOT 110 popmyIie:
2D
L,=——1— D ~7) (39)
D sma

11.2.4.4 Tunpoaunamuueckuit koddduuuent npu ycranoske I1I1 no xopae BeIYHCHsAIOT
no ¢opmyie:
1,004D, +0,008D,;,

D

y

m (40)
l"I[e Dm]nzo,l M.
IMunponunamudeckuii kodddunment npu ycranoske [1I1 mo auaMerpy BBHIYHUCISIOT MO
dbopmyre:
_m,+m,

2D

y
Kosdduunent npeodbpazoBaHus A IByXKaHAJIbHOTO CUETUUKA (JIBE XOPbl) ONpeie-
JSOT 10 (hopmyIie:

(D, +0,003D,, ) (41)

¢+, Hun
2 M
rae @1 - kodpuIueHT npeodpazoBanus mo xopae 1, ummn/m>;
@2 - K09QPUIMEHT TPe0dpa30BaHKs 110 XOp/e 2, UMI/M".

(42)
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3aBoackoit Homep D11
3aBojckoit Homep 1Y
3aBoackoit Homep [111

IMPHJIO’)KEHUE A

IIporoxkoa
nosepkn CYP Ha noBepo4YHON yCTAHOBKeE

HuameTtp ycnmoBHOro npoxona, Jy MM.
MunuManbHbIN pacxos , Qmin M4,
MakcumalibHbIN pacxo , Qmax M/,
Kunxoctsb
JlmuHa coeTMHUTENBHBIX Kabeneh M.
Bnytpennnii nuamerp, [ MM.
Pe3ynbTaTsl IPOJIMBKU:
Pacxox, M3/ Q Q2
1 4 1 4
Wi 5 2 5
3 6 3 6
@i, IMI/M°
Kaddunuent npeodpazoBanusl, [0) umn/m’
01 umn/m’>
0%} umn/m>
[TorpemHoCTh 06 %

[TpoBepka norpenHocT npeodpa3oBaHMs YaCTOTHI CUTHAJA B TOK Ya,

Pacxox, M/

Yacrora cursajza Ha HMIYJbC-
HOM BbIXOfg, F, I'11.

N3mepenHoe 3HayeHue TO-
Ka, I, MA

1 1 1

2 2 2
MpUBEICHHAs MOTPEITHOCTh npeoOpa3oBaHus YaCTOTHI CUTHala
va, %.
[TpoBepka mOrpenrHoCT! CYeTa YUCia UMITYIBCOB, Ouo (N, HIMIT):
1
2
3

[TorpemHocTs cyeTa yuciia UMITYJIbCOB, Ouo
[lepuon cnenoBaHus UMITYJIBCOB, T
[TorpemHoCTh U3MEPEHNUSI BPEMEHH, O

%

%

%

[TorpemHuocts o %
ITorpemHOCTD 71 %
IToBepuTenn
MOJIITHCh
MII

TOK
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IMPHJIO)KEHUE b

IIpoToK0J KOCBEHHOT0 BhIYUCIeHUA KO3 uumnenTa npeodpazoBaHus

IIpoTokon
Hcxonnbix nanHbix 1Y 1 KOCBEHHOT0 BhIYMCIEHUS KO3 duimenTa npeoOpa3oBaHus

3aBOJCKOI HOMEP
JlmuHa mpsiMoro yyacTtka TpyOornpoBoia ay
MecTHOE COnpOTUBIICHUE
Cnoco6 ycranoBkwu I1I1

Buytpennunii auametp TpyOs! B ttockocTu [111 MM.
BuyTtpennuii quamerp Tpyost B 1 1ockoctu I111 MM.
[TorpemHocTh U3MEpEHUs AMAMETpa MM.
VYTroJ HaKJIOHA OCHU aKyCTUYECKOro KaHaia rpa.
[TorpemHocTh U3MEpPEHUs yria rpaz.
Huametp uznyuaromeit nosepxuoctu 111 MM.
CwMmeleHne ocu aKkyCTUYECKOro KaHaia MM.
[TorpemHocTh U3MEPEHUST CMELIECHUS MM.
TonmuHa cTeHKU TpyOOnpoBoaa MM.
[TorpemHoCcTh U3MEPEHUS TOJIILUHBI MM.
Paccrosiaune mexnay I111 MM.
[TorpemHocTh U3MEPEHUS PACCTOSHUS MM.
MakcumManbHOE 3HaUYE€HUE pacxoaa M /4.
MuHuManeHOE 3HaUYE€HUE pacxoa My
CxopocTb ynbTpa3ByKa B BOJI€ IIPU pabOYMX yCIOBHIX:

MUHHUMaJIbHAs M/CeK.

MaKkcHUMasbHast M/CeK.
Kunemarnyeckuii ko3ppuuineHT BI3KOCTH, min M?/cex.
Kunemarnyeckuil k03(pPUIMEHT BA3KOCTH, max M%/cex.
Bpewmst 3anepxku B 001IUX 3yieMeHTax 2,5 MKC.
[TorpemHoCTh U3MEPEHUST BPEMEHH 3a/1€PIKKHI %

KOA(PUITMEHT JeNIeHUs] TAHETTN U3MEPECHUS

JInmvMHa akTUBHOM 4aCTH aKyCTHYECKOr0 KaHajla MM.
Yucno PeitHonpACa TpU MUHUMAJIBHOM Pacxojie
Yucno PeliHonpaca TP MaKCUMAJIBHOM Pacxojie

Koad¢unment npeoOpazoBanust @ MM.

Pacuér npoussen

« » 200 T




IMPUJIO’)KEHUE B

[IpoTokon nepuoauyeckoii mopepku cueturika CYP-97

MIEPUOANYECKON MOBEPKHA B COOTBETCTBUN C METOIUKOM TIOBEPKHU

IIporokon

407251.002 P3 pazgen 11

W3mepeHHoOe 3HaueHUE
[IpenensHOE
rmapamMeTpa (COOTBET-
HaumenoBanue onepauuu 3HaYEHUE
CTBHE TPpeOOBaHUIM
rapamerpa PD)
1. BHemHuit 0CMOTp ¥ IPOBEPKa repme-
TUYHOCTH.
2. IIpoBepka HyJI€BOTr0 3HAUEHUS pacxoja <1Tn
10 YaCTOTHOMY BBIXOJY.
3. OmpeneneHre OTHOCUTENBHOM MOTpeI- +0,05%
HOCTH CYETa YUCIIA IMIIYJIBCOB OHO.
4. OnpeneneHne NpUBEIEHHON TOTPELIHO- +0,1%
CTH IpeoOpa30BaHuUs YACTOTHI CUTHAJIA B
TOK 7Ya.
5. Onpenenenre OTHOCUTEILHON Torper- +0,2%
HOCTH M3MEpEHUs BpeMEHH OB.
6. IIpoBepka coxpanenns nHpopmarmu 06 | Coxpanser
00BEMe 1 BpeMeHH paboTHI ITPU OTKIIIOYe-
HUH ITUTaHMSI.
7. OnpeneneHre OTHOCUTEIBHOM MOTpeI- +1,5%
HOCTH M3MepeHust 00b&Ma 8o 10 4acToT-
HOMY BBIXOTY.
8. Onpenenenue npuBeIEHHON OTPELIHO- +2%
CTH U3MEPEHNUSI PacxXo/ia 110 TOKOBOMY
BBIXOJZY Yr.
9. Onpenenenue MNpUBeIeHHON OTPELIHO- +1,5%
CTH MU3MEpEeHHs pacxo/a 1o nudpoBomy
HWHJUKATOPY.

JIOJDKHOCTD PYKOBOJMTES OAPA3IeTICHUS

[ToBepurens
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MPUJIOXEHUME I
CBujerebCcTBO 0 MoBepke cuerunka CYP-97

HAaUMEHOBAaHME OpTaHU3al1H, BbIAABIIECH CBUIETEIHCTBO
CBUIAETEJIbLCTBO N
0 TIOBEPKE cUeTUMKa yiabTpa3BykoBoro CYP-97

HanmeHnoBanne cueTynka CVYP-97
3aBoackoit Homep D11
3aBojckoit Homep 1Y
3aBoackoit Homep [111
Huametp ycnoBHoOro npoxonaa, y MM
MunumanbHbIi pacxom, Qmin M /g
MakcumalibHbIN pacxol, Qmax M /q
Kunkoctsb

JlmuHa coeIMHUTENBHBIX KaOeaeh M
Muosxurens nuagukaropa O bEM M
BrixonHoit Tox MA
[Ipunamiexxur

( HaMMEeHOBaHHE KCILTYaTUPYIOIIEH OpraHU3aIIIH )

[To pe3ynbraTram noBepku (mpoTokon N oT 199 r.)
CYETUMK MPHU3HAH TOJIHBIM K KCILTyaTalluy .

Koadduruent npeodpazoBanusi, [0) umn/m’

[Torpemnoctu CYP:
MOTPEIIHOCTH Og %

Me:xnoBepouHblil HHTEpBal - 4 roja.

MII
“ ” 200 r.

HOJIINCE
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MNPUJIOKEHMUE [
IIyasT noBepku cueruuxa CYP-97

HA3BHAYEHHUE

[TynbT moBepku ynbTpa3BykoBoro cueruynka CYP-97 aBnsercsa BcmoMoraTelbHbIM MpHU-
0OpoM M TpeAHa3HaueH ISl MPOBEpKU pabotocrnocodbHocTu cyerunka CYP-97, mynsT obecme-
YUBAET:

- [ToBepky cueTdrKa COBMECTHO C aTTECTOBAHHBIMU CPEJICTBAMU U3MEPCHHSL.

OIIUCAHUE U PABOTA

[Tynet noBepku CYP-97 — KOMMyTallMOHHOE YCTPOMCTBO COBMEUIEHHOE CO BCTPOCH-
HBIM CIIELUAIU3UPOBAHHBIM [€HEPATOPOM.

Buemnuii Bug nepegHel u 3aJHER NMaHeId YCTPOMCTBA U HA3HAUYCHHUE OPraHOB yIIpaB-
JIEHUs IpecTaBeHbl Ha pucyHke (1.

[TyneT moBepku noacoeauusercs Kk cuetauky CYP-97 uepe3 kabenbHbIE COCTMHUTENN
13 KOMILJIEKTA IIyJIbTa IOBEepKU. IIuTanue mynbra oCyleCcTBIsSETCA OT HCTOYHUKA «+5B» pacmo-
JIO’)KEHHOT'0 B YJIBTPAa3BYKOBOM cyeTuuke. O Hanmuuuu HanpsbkeHus «+5B» curnanusupyer cBe-
TOAMOIHBIN MHANKATOP «+5B» 1, cM. pucynok J[1a, Ha mepenHel maHenu myJibTa MOBEPKH.

[TynbT MOBEpKH MMEET JBa pexuMa padoThl, BHIOOP pexumMa paboThl OCYIIECTBISIETCS
nepexirouaresieM «I'eneparop/IIpoBepka koaddunrenTa neneHus» 2, cM. pucyHok J{la:

1 PexxuM reHepatopa. YmpapisieMblil reHEpaTop BhIpabaThIBaCT UMITYJIHCHYIO MOCIE10-
BaTENLHOCTH ISl IPOBEPKH MPeoOpa3oBaTeisl YacTOTa/UHIAMKATOP PAacXoaa U MmpeodpazoBaTess
yactoTa/Tok cuetunka CYP-97. JIns koHTpossa yactotsl npenycMoTpeH pazbéM «HACTOTA Fr»
9, cM. pucyHok /{10, Ha 3a7Hel TaHEH MyJIbTa TOBEPKH CYETUHKA.

HabGopHoe mone reneparopa COCTOUT U3 MATHPA3PSTHOTO HMUPPOBOTO MEPEKIIOUATENS
5, cm. pucyHok Jl1a. IlepBrie ueTbipe paspsiaa nepexiatouatens 3, cM. pucyHok Ela, npegnasna-
YeHbl A1 Habopa mepuojia 4acToThl B MuuncekyHaax. [lociaennuii paspsn nepexitodarens 4,
CM. pUCYHOK [[1a — MHOXUTENb, U TpUHUMAET 3HaueHus «1» — 0,1; «2» — 1; «4» — 10.

2 Pexum mpoBepku kodddunuenta aeneHus. [lepekntoueHue B pexxuM MpoOBEPKH KO-
abdummenta aenenust ocymiectBisiercss nepekitouarenem «EHEPATOP/TTPOBEPKA KO-
OOOUIIMEHTA JEJIEHUA» 2, cm. pucyHok [[1a. OntponHslii Beixof cuetunka CYP-97 noa-
KJIFOYEH K CPaBHUBAIOILLEMY YCTPONCTBY BHYTPH IyJibTa MOBEpKU. MIMIybCcHAs mocie10BaTeNb-
HOCTb [TOAETCSl OTHOBPEMEHHO Ha CYETHOE YCTPOUCTBO BHYTpH cueTunka CYP-97 u Ha cueTumnk
nmyJibTa oBepkH. BriOop koaduienTa nepecuéra oCcymecTBIsSETCS Y€ThIpbMs MEPBBIMU pas3-
psiaMu [ATUPA3pSAHOrO UdpoBoro nepekmouatens 3, pucyHok Jla. Ilpu coBnaneHun kodg-
¢unueHToB neneHust BHyTpu cuerunka CYP-97 u HaOpaHHOro Ha HaOOpPHOM IOJ€ MyJbTa IO-
BEPKHU 3aropaercsl CBETOAMOAHbIN nHaukarop «CoBnaaenue» 8, pucyHok Jlla. Jlns cuHXpoHU-
3a1My paboThl CPABHUBAIOIIETO YCTPOICTBA TpeOyeTCsl OJMH MEPUO]T 3aMI0JIHEHUSI CYETUUKA.

Jlnst KOHTpoJIs Ko3(ppuLimeHTa neeHus CTaHAapTHBIMU CPeACTBaMU U3MEPEHUS Ipeay-
cMoTpenbl pazbéMbl «IMITYJIbChI OBFBEMA» u «<4ACTOTA F», 12, 9, pucyHok J[16, npen-
Ha3HA4YCHHbIE JJIS TIOJKIIIOYEHMSI K YaCTOTOMEPY B PEKUME U3MEPEHUS TAYKU UMITYJIbCOB.
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/ T'enepatop Ul
Harmp.
ITpoBepka ggp U2
X BI k03 Ien.
abora
A
XXXXxMC CoBnajzenye IpoBepka

8
11 10 9
OHTPOYIb
Url, Ur2 K CVPC;97
BBIXO/I
KOHTPOID YACTPTA F
o0 0000 0000O0COCSS
00000000000
ITYJIBT TIOBEPKU CUETUUKA
OHTPOJI VIJIIBTPA3ZBYKOBOI'O CYP-97 Ne
TOKA (4-20/MA)

0)
13

Pucynox /11 - BHemnuit BuJ mynbTa NOBEpKU cu€T4nka yiabTpazBykoBoro CYP-97.
a) TepeqHss MaHelb; 0) 3aJHss TaHeIb.

[lepexmouarens «PABOTA/IIOBEPKA» 7, pucyHnok /l1a, mepeBoauT pexuM padOThI
cuetunka CYP-97 u3 pabouero pexxuMa B pe’KUM MOBEPKU KOMMYTallMeil HanpsKeHUs Ha KOH-
TakTe 8, pa3béMa KOHTPOJIb, CM. PUCYHOK 4 PD.

[epexmtouarens «U1/U2» 6, pucyHok [[1a, KOMMYTHUpPYeT MOAKIIOYEHHE KOHTPOJIbHBIX
touek reHeparopos Url, Ur2, konrakr 2, 3, pazséma «KKOHTPOJIby, cMm. pucynok 4 PO, k koH-
taktaM «KOHTPOJIb Url, Ur2» 11, pucynok /116, pacroyio)keHHbIM Ha 3aJHEH CTEHKE MyJbTa
MOBEPKH.

Kontpons nHanpsbxkenus Url, Ur2 ocymiectBisiercs cTaHIApTHBIMU CPEACTBAMH U3MeE-
penus, noakatoueHHbIMU K KoHTakTaM « KOHTPOJIb Url, Ur2» 11, cm. pucynok J{10.

KoHTpob TOKa OCYLIECTBIISIETCA CTaHAAPTHBIMU CPEACTBAMM M3MEPEHMS, TOAKIIOUEH-
HbiMU K KoHTakTaM «KOHTPOJIb TOKA (4-29 MmA)», 13, cMm. pucyHok /[16.

JU1 KOHTPOJIS Pa3HOCTHOM YacCTOTHI B ITyJIBTE MIPEyCMOTPEH aKyCTUYECKUH IPOMKOI0O-
BOPUTEIb IMOJAKIFOUYEHHBIN K BbIXOy BbIx. Fem, cM. pucyHok 4 PO.

ITonxmouenue nynpTa noBepku K cuetdnky CYP-97 ocymectBisieTcss dyepe3 pa3bém
«BbIXOJ KOHTPOJIb» 10, pucynok /{10, xaGenpHBIM cOeqUHUTEIEM, pUCyHOK JI3, BXO-
IIMM B KOMIUJIEKT ITyJIbTa MOBEPKHU. PacnosnokeHne KOHTAaKTOB U UX Ha3HAYEHHE YKa3aHO HA pU-
cynke J12.
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S @1 02 03 O 05 05 @7 0: @° 00 @11 912 @13
014 @15 @16 @17 @13 @19 920 @21 022 @23 @24 @25
Howmep HanmenoBanue nenu Howmep HanmenoBanue nenu
KOHTAKTa KOHTAKTa
1 Kopmyc 14 Kopmyc
2 Ortkas 15 Url
3 -IBBIX 16 Ur2
4 WM. BeIXOT - 17 Kopmye
5 WM. BeIxoxm + 18 Bx. Fripos
6 +1 BBIX 19 Brix. Fem.
7 Peepc 20 +5V
8 Brix. Fem 21 VYnp. KOHT.

Pucynok /12 - Pacmonoxenne KOHTaKTOB U MX Ha3HadeHHe pazbéma «BbIXO/]
KOHTPOJIby 3anueit manenu mynsTa moBepku cuétauka CYP-97

HUCITOJIb30BAHHME 110 HABHAYEHHUIO

[loncoenuuuth mynspT noepku cueruyuka CYP-97 k moBepsieMOMy CUETUMKY KaOelb-
HBIM coeauHuTeNeM (pucyHok [13) u3 xommiekTa myiabTa. [IpokoHTpoaMpoBaTh 3aropaHue MH-
nukaropa «+5By.

1 TIpoBepka HyIEBOTO 3HaUEHHUS PacXo/ia Mo YacTOTHOMY Bbixoay 1. 10.5.2. PD.

[Tonoxenue nepeximouatens «<PABOTA/ITPOBEPKA» B nonoxenue «PABOTA»

KonnuecTBo umnynbcoB Ha KoHTakTe 8, pazbéma « BbIXO/l», koHTponupoBarh Ha Ci1yx
4yepe3 BCTPOCHHBIN B IIyJIbT IPOMKOTrOBOpUTENb. IIpoBepKy HyJI€eBOro 3Ha4eHMs pacxona MpoBo-
JTUTh B cOOTBETCTBUU ¢ IMyHKTOM 10.5.2. PO. Ilpu HeoOX01uMOCTH HAJIM4YKUE UMITYJIbCOB HA KOH-
takTe 8 pazpéma « BbIXO/I», pucynok 4 PO konTponuposats uepes pazbéM «HACTOTA Fr.

2 OnpeneneHre OTHOCUTENBHOM MOTPEeIIHOCTH CYETA UMITYJIBCOB O1O.

[epexmouarens «PABOTA/KOHTPOJIb» B nonoxxenue «k KOHTPOJIb.

Bxmrounts cuetunk CYP-97 npu naxaroil kHonke «PEXWM», na unnukarope «PE-
KUM» npountats yeTbIpéx3HauHbli K03 duiment npeodpasoBanus. CpaBHUTh MPOYUTAHHBINA
Kod(uimeHT npeodpa3zoBaHusl C 3alMCAHHBIM B MAacHopTe. YCTAHOBUTH HA TMEPBBIX YETHIPEX
paspsaaax nudpoBoro nepekroyarens NpouYnTaHHbI Ko3dduuuent npeodpazosanus. Ilpu cos-
najeHuu ko3d@uimenTa npeoOpa3oBaHUsl, YCTAHOBIEHHOTO Ha IyJbTE MOBEPKH C 3allporpam-
MUpPOBaHHBIM B cueTunke, nHaukatop «COBITAZIEHME» Ha nynbre nosepku 3aropaercs. Ilo-
TPEUIHOCTh CYETA UMITYJILCOB MU 3TOM cocTaBUT 0%. Ecnu coBnanenuss He MpouCXoauT, UHIH-
KaTop He 3aropaercs. KoHTpoarpoBaTh KO3pQHUIMEHT Npeodpa3oBaHMsl CTaHIAPTHBIMU U3MEPH-
TeIbHBIMU MPUOOpaMHU B COOTBETCTBUU C MyHKTOM 10.5.4 PO, noaxirouuB yaCTOTOMEP K pas3b-
émy «HACTOTA F» - cuérnsiii Bxoa A, k pazbémy « UMITYJIBCBI OBBEMA» — BXOm 1Sl U3-
MepeHus nepuoaa b. Yactoromep mepeBecTH B peXUM HM3MEpPEHUs OTHOLIEHMs 4acToT A K b.
Habmiogate Ha mHAMKaTOpe YacToTOMepa Kod(p(UIMEHT MpeoOpa3oBaHus, MOIPEIIHOCTh BbI-
YUCHATH B COOTBETCTBUM B 1. 10.4.5 PO.

3 OnpezneneHue NPUBEACHHON MOTPEUIHOCTH MPeoOpa30BaHUsl YAaCTOThl CHUTHAJIA B TOK
Ya.

Onpenenenre NpUBEJEHHON MOTPENIHOCTH MTPe0Opa30BaHus YaCTOThI B TOK IPOBOAUTH
B cooTBercTBUM ¢ 1. 10.5.5 PO, ncnone3ys mynsT noBepku cuerunka B pexume «'EHEPA-
TOP».[{ns storo nepekitoyarens «PABOTA/ITPOBEPKA» nepesectu B nonoxenue «PABO-
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TA», nepexmouarens «'EHEPATOP/IIPOBEPKA KOOOOUIIMEHTA JIEJIEHU» nepese-
ctu B nonoxkeHne «K'EHEPATOP». BeiOpanHyt0 4acTOTy YCTaHOBUTH Ha MEPBBIX YETHIpEX pas-
psznax uudpoBOro nepeKIyarTess, A1l Yero:

1)  Paccuurars nepuoj uepes 3agannyto yactoty (T=1/F).

2)  llpeacraBuTh NepUOA B MIIIJIMCEKYHAAX.
3) BriOpaTh MHOXHUTENH MUPPOBOTO MEPEKITIOYATEINS UCXOS U3 HEOOXOIUMOCTH U
YCTAHOBMTB €r0 Ha ISTOM pa3psizie HU(pPOBOro nepeKIroyaTess.
KonTponupoBats ycraHoBiieHHyr0 4actoTy Ha Bbixoae «HACTOTA F» noaxmroueH-
HBIMU K IyJIbTY CTAHIAPTHBIMU CPEACTBAMH U3MEPEHHUS.
4 OmnpeneneHue MPUBEICHHON MOTPEIIHOCTA M3MEPEHHUs pacxoja Mo nuppoBOMy HH-

JTUKATOpYy.

[Tynbt noBepku cuetunka CYP-97 nepesectu B pexxum «'EHEPATOP» cM. 11.3.

Omnpenenenre NPUBEICHHON MOTPEIIHOCTH U3MEPEHUS pacxoja 1o nuuppoBOMy HUHIIH-
KaTopy NpOBOJAUTH B cCOOTBETCTBUM ¢ 1. 10.5.5 PO.

o

Pucynok /13 — BHemnuii Buj KaOeIbHOTO COSAMHUTENS

KOMILUIETHOCTb
Tao6mumma /11
O6o3HaveHnue HanmenoBanue, THII Koa. 3aB. Ne
407152.002 [TyneT moBepku cuetunka CYP-97 1

685661.002-07

Ka0Oenp coemnHEUTENbHBII

685661.003-07

KabGenn COE€IUHUTEIbHBIN

407251.002 TO

PykoBoACTBO 10 3KCIUTyaTalluu
nyJsibTa nosepku cuerynka CYP-97

407251.002 I1C

ITactiopt

METOIUKA ITPUEMKH
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[TyneT moBepku cuetunka CYP-97 sBnsiercss BcrioMorarenbHbIM 000pyaoBanueM. KoH-
TPOJIb BBIXOJHBIX CUTHAJIOB IyJIbTa OCYILIECTBISIETCS B IIpoliecce npeabsiBieHus cuerunka CYP-
97 na cooTBeTcTBHE TpeOoBaHUAM MeToAauku moBepku 407251.002 PO, paznen 10. [Tapamerpsr
CUTHAJIOB T€HEPUPYEMBIX MYJIbTOM KOHTPOJMPYIOTCS CTAHAAPTHBIMU CPEACTBAMU HU3MEPECHMUS,
MOJIKJIFOUEHHBIMU K BBIXOJHBIM pazb&éMaMm IMysbTa MoBepku. HapyiieHne KOMMyTallMOHHBIX CO-
€IMHEHU BHYTPH MYJIbTa IOBEPKHU MPOSBATCA B mpolecce 3Kcrryartauu. [lynst noBepku CYP-
97 KOHTpPONMPYET UCIPABHYIO pabOTy CUETYHKA, CUETYMK KOHTPOJIHPYET HUCIPaBHYIO paboTy
MyJIbTa, CTAHJAPTHBIE CPEACTBA U3MEPEHHUS KOHTPOJIUPYIOT BBIXOIHBIE TapaMeTpPhI MyJIbTa.

YKA3AHME MEP BE3OITACHOCTH

[Tynetr moBepku cuerunka CYP-97 He mMmeeT BCTPOEHHBIX MCTOYHMKOB IMUTAHUS U
OMACHBIX ISl )KU3HU HANPSDKCHUH.

TPAHCIIOPTUPOBAHUE U XPAHEHUE

[Tynbt noBepku cyetunka CYP-97 MoxxeT TpaHCIOPTUPOBATHLCSA BCEMU BHIaMHU TpaHC-
1opTa, B Tape, 3alIUINAONIEH ero OT BO3IEHCTBUS aTMOC(EPHBIX OCAJKOB U IMONAaHUS BOJBI U
neuUTd. Tapa qomkHa IpeIoTBpaliaTh €ro NepeMeIieHue U yaapsl Ipyr o Apyra uiu od okpyxa-
OIIIKE TTPEAMETHI.

Xpanenue mynbTa noBepku cuerynka CYP-97 nomkHO MpOBOIUTHCS B CKIIAJICKOM I10O-
MEIIEHUU TIPU OTHOCUTEJIPHOW BIIAXXHOCTH BO3Ayxa He Oosiee 95% u Temmeparype OT MUHYC
40°C 1o +35 °C. He JIOITyCKAETCS HAIMYKE B CKJIAJACKOM MOMELIEHUH PA3HOIO pOJa KUCIIOT, 11e-
JI0YeH U T.I. MATEPHUAJIOB, B TOM YHCIIE€ KUCIOTHBIX U MICJIOYHBIX aKKYMYJISITOPOB.

CBUIAETEJIBCTBO O IIPUEMKE

ITynet noBepku cuetunka CYP-97 3aBoackoit Ne COOTBETCTBYET TpeOoBa-
Husam 407251.002 PO, paznena 10 u mpu3HaH TOJHBIM K SKCILTyaTaI[lH.

JaTa BeIITyCcKa

[IpeacraButens OTK

TAPAHTUWHBIE OBSI3ATEJIBCTBA

[IpeanpusTHe-U3roTOBUTENb TAPAHTUPYET COOTBETCTBUE MYJIbTa IMOBEPKHU CUETUYHMKA
CVYP-97 tpeboBanusm 407251.002 PO, pazaena 10 mpu yciioBUU UCTIOIB30BAHMS MTyJIbTA TIOBEP-
k1 cuetunka CYP-97 no HazHaueHU10, U3JI0KEHHBIX B HACTOSIIIEM PYKOBOJICTBE.

Cpox rapantun — 3 roaa co aas orrpy3ku CYP norpeburento
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MNPUJIIOKEHMUE K
I'aGapuTHbBIE M YCTAHOBOYHBIE Pa3Mepbl H3MEPHTEJIBLHOI0 y4acTKa Py-1,6MIla

Tabnuua XK1 - MabapuTHbIe ¥ yCTaHOBOYHBIE Pa3Mepbl U3MEPUTEIIBHOIO yyacTKa Py-1,6MIla

Pl M4 L D D1 d* S* n dl Macca, He 00J1ee, KT
32 350 135 100 30 3 4 18 5
40 300 145 110 39 3 4 18 6,5
50 300 160 125 51 3 4 18 7,6
65 350 180 145 67 3 4 18 9,1
80 350 195 160 81 4 4 18 11,6
100 | 350/450 | 215 180 98 5 8 18 16,7
125 | 400/500 | 245 | 210 123 5 8 18 24.5
150 | 400/500 | 280 | 240 149 5 8 22 29,7
200 | 500/600 | 335 | 295 207 6 8 22 45,5
250 | 600/700 | 405 | 355 257 8 12 26 55
300 | 700/800 | 460 | 410 305 10 12 26 60

< >

&

240 mm.

410 MMm.

N3mepurenbHsbliit yyacTok [y-25
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3aBuCHMMOCTH CKOPOCTH pacnpocTpaHenusi Y3C B Boje 0T TeMnepaTtypbl pu arMmocgep-

IMPHJIO’)KEHUE U

HOM JaBJICHUU

Taoauna U1 - 3aBucumoctb ckopocTu pacnpocrpaHeHuss Y3C B Boje 0T TeMIepaTypbl
npu aTMoc(hepHOM TaBJIEHUMN

t, °C Ilpu t, °C
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

0 1402,411402,9|1403,4|1403,9|1404,4|1404,9]|1405,4|1405,9]1406.,4 | 1406,9
2 1412,311412,7(1413,2| 1413 |1414,2|1414,6|1415,1|1415,6]|1415,1|1415,5
4 1421,6|1422,1(1422,5(14,23,0|11423,5|1423,9|1424,4(1424,8|1425,3|1425,7
6 1430,6]1431,0|1431,5|1431,9|1432,3|1432,8|1433,2[1433,6|1434,1|1434,5
8 1439,111439,5(1439,9|1440,4|1440,8|1441,2|1441,6(1442,0|1442.4|1442,8
10 1447,311447,7|1448,1|1448,5|1448,8|1449,2|1449,6(1450,0|1450,4 |1450,8
12 1455,0]1455,4|1455,8|1456,1|1456,5|1456,9]|1457,3|1457,6]11458,0|1458,4
14 1462,411462,7|1463,1|1463,4|1463,8|1464,2]|1464,5(1464,9|1465,2|1465,6
16 1469,411469,7|1470,0|1470,4|1470,0|1471,1|1471,4(1471,7|1472,1 (14724
18 1476,0|1476,3 |1476,7|1477,0|1477,3|1477,6|1477,9|1478,3]|1478,6|1478,9
20 1482,3]1482,6|1482,9|1483,2|1483,5|1483,8|1484,1|1484,4]|1484,7|1485,0
22 1488,3|1488,6|1488,9|1489,2|1489,5|1489,7]1490,0|1490,3]1490,6 | 1490,9
24 1493,911494,21494,5|1494,8|1495,0|1495,3]|1495,6(1495,9]1496,1 | 1496,4
26 1499,311499,6 | 1499,8|1500,1|1500,4|1500,6]1500,8 | 1501,1]1501,4|1501,6
28 1504,3]11504,6 | 1504,8|1505,1|1505,3|{1505,6]|1505,8[1506,0]|1506,2 |1506,5
30 1509,1]1509,3(1509,6|1509,8|1510,0|{1510,3|1510,5[1510,7|1510,9|1511,2
32 1513,611513,8|1514,011514,2|1514,4|1514,7|1514,9[1515,1|1515,3|1515,5
34 1517,811518,0(1518,2|1518,4|1518,6|1518,8|1519,0(1519,2]11519,4(1519,6
36 1521,7]11521,9(1522,1|1522,3|1522,5|1522,7]|1522,9(1523,1]1523,2|1523,4
38 1525,411525,6|1525,8|1525,9|1526,1|1526,3]|1526,5(1526,7|1526,8|1527,0
40 1528,911529,0(1529,211529,4|1529,5{1529,7]|1529,8[1530,0]|1530,2|1530,3
42 1532,1]1532,2|1532,4|1532,5|1532,7|1532,8|1533,0(1533,1]1533,3|1533,4
44 1535,0]11535,2|1535,3|1535,4|1535,6(1535,7]|1535,9[1536,0]|1536,1|1536,3
46 1537,811537,9|1538,0|1538,1|1538,3|1538,4]|1538,5[1538,7]|1538,8|1538,9
48 1540,3]11540,4 | 1540,5|1540,6 | 1540,7|1540,9|1541,0|1541,1|1541,2|1541,3
50 1542,611542,7|1542,81542,9|1543,0|1543,1|1543,2[1543,3]|1543,4|1543,5
52 1544,6|1544,7|1544,8|1544,9|1545,0|1545,1|1545,2[1545,3]|1545,4|1545,5
54 1546,5]1546,6 | 1546,7|1546,8|1546,9|1547,0|1547,0(1547,1|1547,2|1547,3
56 1548,211548,3 | 1548,4|1548,4|1548,5|1548,6]|1548,7 [ 1548,7]1548,8 | 1548,9
58 154937(1549,811549,8|1549,9(1550,0]|1550,0|1550,1|1550,2|1550,2|1550,3
60 1551,011551,0(1551,1|1551,2|1551,2{1551,3|1551,3|1551,4|1551,4|1551,5
62 1552,1]1552,1(1552,211552,2|1552,3|1552,3|1552,4[1552,4|1552,5[1552,5
64 1553,0]1553,1|1553,1|1553,1|1553,2|1553,2|1553,3|1553,3]1553,3|1553,4
66 1553,811553,8|1553,8|1553,9|1553,9(1553,9|1554,0(1554,0|1554,0|1554,1
68 1554,411554,4|1554,4|1554,4|1554,5|1554,5|1554,5(1554,5|1554,5|1554,6
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[Tponomxkenne Tadauiel M1 - 3aBucuMocTh ckopocTu pacnpoctpaneHuss Y3C B BOje OT TeMITe-
aTyphl IPH AaTMOCHEPHOM JIaBICHUHN

t, °C 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
70 1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,9 | 1554,9 | 1554,9 | 1554,9 [ 1554,9 [ 1554,9
72 1555,0 [ 1555,0 [ 1555,0 | 1555,0 | 1555,1 | 1555,1 | 1555,1 [ 1555,1 | 1555,1 | 1555,1
74 1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 | 1555,1 [ 1555,1 [ 1555,1
76 1555,0 | 1555,0 | 1555,0 | 1555,0 | 1555,0 | 1555,0 | 1555,0 | 1555,0 | 1555,0 | 1555,0
78 1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,8 | 1554,7 | 1554,7 | 1554,7 | 1554,7 | 1554,7
80 1554,5|1554,4 | 1554,4 | 1554,4 | 1554,4 | 1554,3 | 1554,3 | 1554,3 | 1554,3 | 1554,3
82 1553,9 [ 1553,9 [ 1553,9| 1553,8 | 1553,8 | 1553,8 | 1553,8 | 1553,7 | 1553,7| 1553,7
84 1553,3 [ 1553,2[1553,2|1553,2 | 1553,1 | 1553,1 | 1553,0 [ 1553,0[1553,0| 1552,9
86 1552,511552,4|1552,4|1552,3 | 1552,3 | 1552,3 | 1552,2 | 1552,2 | 1552,1 | 1552,1
88 1551,5[1551,5[1551,4|1551,4|1551,3[1551,3|1551,2[1551,2|1551,1|1551,1
90 1550,5[1550,4 | 1550,3 [ 1550,3 | 1550,2 | 1550,2 | 1550,1 | 1550,1 | 1550,0 | 1549,9
92 1549,3 [ 1549,2 | 1549,1 [ 1549,1 | 1549,0 | 1548,9 | 1548,9 | 1548,8 | 1548,7 | 1548,7
94 1547,9 | 1547,8 | 1547,8 | 1547,7 | 1547,6 | 1547,6 | 1547,5 | 1547,4 | 1547,3 | 1547,3
96 1546,5 | 1546,4 | 1546,3 | 1546,2 | 1546,1 | 1546,1 | 1546,0 | 1545,9 | 1545,8 | 1545,7
98 1544,9 1 1544,8 | 1544,7|1544,6 | 1544,5 | 1544,4 | 1544,4 | 1544,3 | 1544,2 | 1544,1
100 1543,1 | 1543,1|1543,0|1542,9 | 1542,8 | 1542,7|1542,6 | 1542,5|1542,4|1542,3

HpI/IMe‘laHI/IC - I[aHHBIe 3aMMCTBOBAaHBI U3

MoHorpaduu «Anekcanapos A.A., Tpax-

terarep; M.C. Ternodusndeckne CBOMCTBA BOJBI MPH aTMOCPepHOM naBieHuu. — M.: M3na-
TenbCcTBO cTraHaaptos, 1977. — 100 c. — (I'ocymapcTBeHHas ciay»k0a CTaHIAPTHBIX CIIPABOYHBIX
nansbiX. Cep.: MoHorpadum)y.

Ta6n1z1ua Hla - 3aBUCHMOCTD CKOpPOCTH YJIbTPA3BYKa B BOAC B IIUPOKOM AUAITA30HEC TCMIICPATYP

U JTaBJIICHUU

M/C)

t=2°C

t=4°C

t=5°C

t=10°C

t=20°C

t=30°C

P, MIla| o, m/c

P, MIIa

®, M/C

P, MIla| o, m/c

P,Mlla| o, m/c

P, MIIa

®, M/C

P, MIIa

®, M/C

30,458 {1461,06

30,459

1470,64

30,458 [1475,28

30,458 |1496,75

30,461

1532,53

30,459

1560,07

25,561 [1452,85

25,561

1462,37

25,561 (1467,06

25,560 | 1488,55

25,565

1524,31

24,582

1550,20

15,765 [1436,75

15,765

1446,29

30,663 [1458,99

20,663 |1480,49

20,667

1516,20

19,683

1541,98

10,867 [1428,95

10,867

1438,46

15,765 [1450,97

15,764 11472,41

15,768

1508,10

14,787

1533,78

5,092 [1419,95

5,0918

1429 41

10,867 [1443,15

10,867 |1464,43

10,870

1500,03

9,888

1525,56

0,0969 [1412,33

0,09435

1421,71

5,0929 [1434,04

5,0923 ]1455,22

5,0958

1490,53

5,0931

1517,54

0,09586]1426,31

0,09494 | 1447,32

0,0986

1482,40

0,09585

150918
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[Tponomxkenne Tabnuiel Mla - 3aBUCUMOCTh CKOPOCTH YIbTpa3ByKa B BOJIE B IIUPOKOM JIHAIIa-
U JaBjacHUM (M/c)

30HE TEMIIepaTy

t=75°C t=100°C t=130°C T=150°C t=200°C

P,Mna | w,m/c | P,MIla | ®w,m/c | P,MIla | ®,m/c |P,MIla| w,m/c | P,Mlla | w, m/c
30,463 |1612,39| 30,465 | 1605,84 | 30,463 | 1574,59 | 30,462 | 1542,26 | 30,460 [1428,27
20,565 |1603,35| 25,566 | 1596,04 | 25,566 | 1563,58 | 25,565 | 1530,23 | 25,563 |1412,88
20,668 |1594,26| 20,668 | 1586,10 | 20,668 | 1552,43 | 20,667 | 1518,06 | 20,666 |1397,12
15,769 | 1585,05| 15,769 | 1576,07 | 15,770 | 1541,03 | 15,769 | 1505,58 | 15,777 [1380,84
10,871 |1575,77| 10,872 | 1565,92 | 10,872 | 1529,49 | 10,871 | 1492,80 | 10,870 |1364,02
5,0978 | 1564,72| 5,0968 | 1553,73 | 5,0973 | 1515,53 | 5,0968 | 1477,39 | 5,0961 |(1343,47
0,09843 | 1555,06 | 0,09936 | 1543,07 | 0,2731 | 1503,63 | 0,4915 | 1464,80 | 1,5891 |1330,47

[Ipumeuanue - «OKCHEPUMEHTAIBHOE ONpPE/ETICHNE CKOPOCTU YJIBTPa3ByKa B BOJIE B
HIMPOKOM JHana3oHe TemIeparyp U nasieHui». AnekcanapoB A.A., Jlapkun [I.K. XKypnan
«Tennosnepreruka», Ne2, 1976, ctp 75.
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INPHJIO’KEHHUE K

3HavyeHus K03PPUUMEHTOB rMAPABIUYECKOr0 TPEeHMs JJIs TPYO U3 pa3jIMuYHbIX MaTepua-

JIOB
Ta6muna K1
Buasl Tpyo u CocTtosiHue 1o- Y CII0OBHBIN THaMETP, MM
Marepuanl BepxHocTu TpyO |100-200(400-500 {600-700{800-900| 1000- | 1400-
1200 1600
CraJIbHBIE 11EJThb- Hosrie 0,013 | 0,012 | 0,011 | 0,011 | 0,011 | 0,010
HOCBapHbIE Ywmepenno koppo- | 0,021 | 0,019 | 0,017 | 0,016 | 0,015 | 0,014
JIMPOBaHHBIC
3nauurensHo kop- | 0,027 | 0,025 | 0,023 | 0,022 | 0,021 | 0,019
POIMPOBAHHBIE
CranbHble cBap- Hosrie 0,016 | 0,012 | 0,012 | 0,011 | 0,011 | 0,011
HBIE CnupansHocBapusie| 0,018 | 0,014 | 0,013 | 0,012 | 0,012 | 0,011
HOBBIC
Yactuuno koppo- | 0,020 | 0,014 | 0,013 | 0,012 | 0,012 | 0,011
JIMPOBAHHBIC
3naunrtensHo kop- | 0,030 | 0,029 | 0,026 | 0,024 | 0,022 | 0,022
POJIMPOBAHHBIE
Co cmabeiMu otiio-| 0,028 | 0,025 | 0,024 | 0,022 | 0,021 | 0,020
JKCHUSIMH




Tab6muna JI1

IMPHUJIO’KEHUE J1
Koa¢gduumeHT kKuHeMaTH4ecKoil BA3KOCTH BOAbI NIPH ATMOCHEPHOM JaBJIeHUH
(10° m?/¢) B 3aBHCHMMOCTH OT TeMIIEPATYPbI BOAbI.

Ipu t, °C

0

4

5

1,793

1,732

1,675

1,621

1,569

1,520

1,474

1,429

1,387

1,347

1,308

1,272

1,237

1,203

1,171

1,1401

1,1107

1,0825

1,0554

1,0294

1,0045

0,9805

0,9574

0,9353

0,9139

0,8934

0,8736

0,8545

0,8361

0,8184

0,8012

0,7847

0,7687

0,7533

0,7383

0,7239

0,7099

0,6964

0,6833

0,6706

0,6583

0,6464

0,6348

0,6236

0,6127

0,6022

0,5919

0,5820

0,5723

0,5629

0,5537

0,5449

0,5362

0,5278

0,5196

0,5116

0,5039

0,4963

0,4890

0,4818

0,4748

0,4680

0,4613

0,4549

0,4485

0,4424

0,4363

0,4305

0,4247

0,4191

0,4137

0,4083

0,4031

0,3980

0,3930

0,3881

0,3833

0,3787

0,3741

0,3691

0,3653

0,3610

0,3568

0,3527

0,3487

0,3448

0,3410

0,3372

0,3335

0,3299

0,3264

0,3229

0,3195

0,3162

0,3129

0,3097

0,3065

0,3035

0,3004

0,2975

100

0,2945

0,2917

0,2889

0,2861

0,2834

0,2808

0,2782

0,2756

0,2731

0,2706

110

0,2682

0,2658

0,2635

0,2612

0,2589

0,2567

0,2545

0,2524

0,2503

0,2482

120

0,2462

0,2442

0,2422

0,2403

0,2384

0,2365

0,2347

0,2328

0,2311

0,2293

130

0,2276

0,2259

0,2242

0,2225

0,2209

0,2193

0,2177

0,2162

0,2147

0,2132

140

0,2117

0,2102

0,2088

0,2074

0,2060

0,2046

0,2033

0,2019

0,2006

0,1993

150

0,1981

AnekcanapoB A.A., Tpaxtenrepn M.C. Temodu3ndeckue cCBOWCTBa BOABI MIPH aTMO-
cheproMm masnenuu. M.: UznatensctBo crangaptoB, 1977. 100 c. (I'ocynapcTBeHHas cimyxba
CTaH/IAPTHBIX CIIPABOYHBIX AaHHBIX. Cep.: MoHorpadum.).
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ITPHJIO)KEHUE M

Tabmuma M1 — MeTposiornyeckue XapakTepUCTUKH CPEICTB M3MEPEHHH, 3aJeHCTBO-

BaHHBIX IIpu noBepke CYP

KonTpoaupy-
HanmenoBanue u Tun . Kiace TouHOCTH, MOTPENIHOCTH
eMblil mapamMerp.
1 2 3

VYcraHoBka IMOBEpPOYHAs IPO-
JTUBHASI.

O0BEM KUAKOCTU

Jlnana3oH pacxoJiIoB JIOJDKEH COOT-
BercTBOBaTh  Moaudukamuu CYP,
IT" £ 0,33:0¢ % (d¢ - U3 TabmuBr 3
TY)

Yacroromep Y3-63/1
JUIN2.721.007-02 TY

Yacrora, mnepuon,
OTHOILIEHHE YaCTOT

Uzmepenne yactoTsl 0,1...200-10° '

Ir =+ 50+; , TIme O —

S T
OTHOCHUTEIIbHAsl MOTPEIIHOCTh IO Ya-
CTOTEU KBapLEeBOro regeparopa 5-107,
Jfusn- M3MEpsieMOe 3HAYEHHE YacTOTHI,
I'u, tca- BpeMs cuera, ¢
H3mepenue nepuoaa 107...10% ¢

TO

+—
n-T

usm

I =%<6

o

o

3an

+

, rIe

T,- TepHOa METOK BpeMEHH, C; Tusu-
U3MepsieMOe 3HAUCHHE TIEPHO/Ia, C;
n-KOJIUYECTBO U3MEPSIEMBbIX.

Osan — MIOTPEITHOCTH 3aITyCKa

0wt 03-U,
3an - U . n

m

, rme Un - nwm-

KOBOE 3HAUCHUE MOMEXH, B,

Um amMmuTyaa BXOAHOTO CUTrHana, B,
ow-250-10% — CKO myma wusmepu-
TEJILHOTO TPAKTA.

H3mMepeHne OTHOLIEHUS YacCTOT.

S

2
TpCHIHOCTL 3aITyCKa HU3IIEH U3 CpaB-
HUBAacMbIX YacCTOT, fi — Hu3mas wu3
CpaBHHUBACMBIX YaCTOT, f2 — BBICIIIAA
13 CPaBHUBACMBIX HaCTOT

5 —4+2.3%u*tUn
ST -n

usm
THU3Ha Hepriaga HAMMPSIXKCHUA U3MEPA-
€MOI'0 CUT'HaJ1a

mr =|s

+ , TI€ Osany — IIO-

3an.H

, Tne S — kpy-

[IynsT moBepku cueTumka
CYP-97

YacToTa, KoJImde-
CTBO MMITYJIBCOB
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[Tponomkenne Tadauis M 1

1

2

3

Bonbrmerp mudporoit B7-40
Tr2.710.016 TY

Tok, HanpsKEeHUE

[TorpemuocTu u3MepeHus:
I10 IEPEMEHHOMY HAIIPSHKCHUIO

Uk
+[0,6 +0,1 (---—-- -1]%
Ux
110 IEPEMEHHOMY TOKY
Ix
+[1+0,1(---—-- -] %
Ix
10 IOCTOSIHHOMY TOKY
Ik
+[0,2+0,02 (----- -] %
Ix

Uk, Ik — npenen uzmepenus;
Ux, Ix — u3MepeHHOe 3HauyeHue

JIATP-IM TV 16-517.216-69

B, Tox Harpy3ku
4,0 A

napameTpa.
CexyHaoMep MEXaHUYECKUN N3smepenns Bpe- Ir +1,6 ¢
COC np-26-2-000 T'OCT MEHHBIX UHTEPBa-
5072-79 708, (0...60) MuH
[ranrenuupkyns HIL- 11 Jluneitnpie pazme- I £ 0,05 mm
I'OCT 166-89 pel 10 150 mm
Hyrpomep  Mukpomerpude- | JIuneitnsle pa3me- II" £ 0,015 mm
ckuit HM 600, psI 10 600 Mm
I'OCT 10-75
VYraomep 2-2 TOCT 5378-88 | Vrox or 0 mo 180° r+2’
YcraHoBKka 1A co3gaHus rug- | McmeitareabHoe Kt 0,4
PaBIMYECKOTO JaBJICHUS, Ma- | JIaBJICHHE 10
HoMeTp TexHuuyeckuii BITHU 25 xr/cm?
40 xrc/em® TOCT 2405
ABTtoTpanchopmarop mabopa- | HomunansHOe -
TOPHBIN Hanpspkenue 220

Bbapomerp M-67

(620-790) MM pr.

II" + 0,8MM pT. CT.

TY 25-2021.003-88

MU 1802-87 CT.

[cuxpomerp MB—4M (10-100) % r+7%
CTII 76.09-90

Tepmomertp TJI-4 (0-50)0C Ir+0,2°C

npoboitHas
YIIV-1M

YHuBepcanbHast
yCTaHOBKa
AD2.771.001 TY

Hanpsioxenue (ot 0
10 10000 B

nr+9 %
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JIucT peructpaunu U3MEHECHUN

N3m

Howmepa nucroB (cTpanuir)

n3M¢E
HCH
HBIX

3aM¢C
HCH
HBIX

HO-
BBIX

aHHY
JUpO
BaHH

Bcero
JINCTOB
(cTpanui)
B JIOKYM.

N nokym

Bxogsammit N
COIIPOBOM-
TEIBHOIO J0-
KyM. U JaTa

Ilonar.

ara
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