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BBenenue

Hacrosimmit  n1OKyMEHT — pacnpoCTpaHseTcss  Ha  CYETYMKH  KUJKOCTH
ynbTpa3BykoBbie [IPAMEP-510 (manee - cyeT4Mkn) ¢ JUaMeTpaMu YCIOBHOIO ITPOXOAa
(dy) wm3mepurenbubix yuactkoB (MY) wmm tpybompooga ot 100 go 2000 MM u
YCTAHABIMBACT METOAUKY HX IIEPBUYHOM, NEPUOAUYECKOM U BHEOYEPEIHOM IIOBEPOK
KOCBEHHBIM CIIOCOOOM (TIpH KOCBEHHOM CIIOCOOE rpalyHpOBKH).

[ToBepka BeIMOIHAETCA B JBa 3Tana. lIepBelid 3Tanm 3aKkiIr04acTcs B ONPEACICHUU
norpemHocTed  Ojioka  AMeKTpoHHOTO  mpeoOpaszoBanust  (BOII)  cuetumka ¢
ucrnoib3oBaHueM TtexHosoruyeckoro MY Jly 100 mMm. Brtopoit stan - B omnpeaelieHUN
IIOIPELIHOCTEN JIMHENHO-yTJIOBBIX U3MEpPEHUH ny (TpybompoBojia) u
TUAPOJIMHAMHYECKOT0 KO3 DHITUEHTA.

[IepBYHON MOBEPKE IOJABEPralOT CUETYMKU IIPHU BBIIIYCKE W3 IPOM3BOJICTBA,
NEPUOANYECKON — CUETUUKH, HAXOJSAIIUECS B OKCIUTyaTalUH.

BneouepenHoli moBepke B 00bEME IEPUOAMYECKOW IOJBEPralOT CUETYUMKUA B
cootBeTcTBUM ¢ JokyMeHToM [IP 50.2.006-94 “I'CH. Ilopsnok mpoBeleHUs NOBEPKHU
CPEACTB U3MEPEHUN .

MexxnoBepoUHbIi UHTEPBAT - 4 roja.

1 Onepanuu noBepkun

1.1 Ilpu npoBeieHrH MOBEPKHU BHITIOJIHSIOT ONEepallii, yKa3aHHbIe B Tabuiie 1.

Taomuna 1
Howmep IIpoBenenue onepauuu nNpu
HaumeHoBanue onepanuu TyHKTa i 7
Y n0KyMenTa | MEPBUYHOIH | nepuoauyecKoi
no nopepke | NOBepKe NnoBepKe
Buemnuit ocMoTp 7.1 hi ) Ja
[IpoBepka MpaBUIBLHOCTU 3aJIaHUS
(BBoma) koaxd¢uimeHta mpeodpaso-
1
BaHUs 110 YACTOTHOMY BBIXOY ) 7.2 Ja Ja
Omnpenenenue NOTPEIIHOCTEN
BOII:
-mpu 1mpeoOpazoBaHuu o0ObeMa B
BBIXOJIHBIE JICKTPUYECKUE CUTHAJIBI, 7.3.1 hi ) na

- pu TIpeoOpa30BaHUuU
HUMITYJIbCHOTO BBIXOJIHOT'O CUTHAJIA
BOII B 06beM 1ipu mpeicTaBlIeHUN Ha
WHJIUKATOpE, M3MEPEHUU BPEMEHU
Oecriepe0oitHOM paboTHI; D 7.3.2 na na

- Ipu peoOdpa30BaHUU YaCTOTHOTO
BBIXOJIHOTO  CUTHajJa B  CHUTHal
IOCTOSIHHOTO TOKA 7.3.3 na za




[Tpoaomxenue Tadauibl 1

Homep IIpoBenenune onepanuu Npu
HaumeHoBanue onepanuun TyHKTa e i i
OKyMeHTa PBUYHOH | MepUOAUYECKOI
10 IoBepKe noBepke noBepke

Ornpenenenue u u3MepeHue:
- BHyTpeHHero  nuamerpa MUY

(TpyOompoBOIa); 7.4.1 na na
- pacCcTOSIHUSL MEXAY BHYTPEHHUMU

MOBEPXHOCTSIMHU MbE303JICKTPU-

yeckux npeoodpazosareneit (I111); 7.4.2 na HET
-yrjia HakJOHa AaKyCTUYECKOrO

KaHaJia; 7.4.3 na HET
- CMENIIEHWE OCH AaKyCTUYECKOTO

KaHajla OTHOCHUTEJIIbHO BHYTPEHHEU

crenku MY (Tpybonposoza); 7.4.4 na na”
- INIMHBbl aKTUBHOW YacTU aKyCTH-

YyeCcKOro KaHajia; 7.4.5 na na 3)
- TUIPOAMHAMUYECKOTO K03 du-

LIUECHTA 7.4.6 na ma?
Onpenenenue MOrPEITHOCTH

kod(pdunmrenTa npeoOpazoBaHus 7.5 na na”
BBoa rpanynpoBOYHBIX TaHHBIX 7.6 na na 2
[IpoBepka OTCYTCTBHUSI CMTHaja Ha

YaCTOTHOM BBIXOJIE TPU HYJICBOM

3HAYECHUHU pacxoja 7.7 na na
Onpob6oBanue 7.8 na na

[Ipumeuanne — s cOKpalleHHs] BPEMEHM W CHMXKEHUS TPYJOEMKOCTH IOBEPKH
CUETYMKOB 1I€JIECOO0pa3HO COBMEIIATh ONepalud MEepPBUYHOM MOBepku 1o 1. 7.4
C mpoleccaMd H3MEPEHHM M MOHTaxka mnpu wu3rorosieHun WY Ha TpyOomposoje,
MIPOBOJANUMBIMU MOHTaKHBIMU OpPraHU3alUsIMHU, C LEIbIO MOCIEIYIOUIETO UCIIOIb30BaHUS
MOJIYYCHHBIX PE3yJIbTATOB M HCKIIOYEHUS HEOOXOAMMOCTH B MOBTOPHOM IPOBEIACHHUU
JIMHENHO-YTJIOBBIX U3MEPEHUMN.

T v

) TIpOM3BOANTCS TOIBKO IS CUeTINKOB Mogudukauuii ¢ KK

2 .

) TIpOM3BOANTCS TOIBKO TS CYETUNKOB MOAHGPUKALHIL C TOKOBBIM BBIXOIOM.

3

) IlponsBOAMTCS TONBKO TIPM H3MEGHEHMHM BHYTpeHHero amamerpa MY
(TpyOompoBoa).

4

) TIpon3BOAMTCS TONBKO MPH W3MEHEHWH [MAIA30HOB pAcXoga M HM3MCHEHHS
TEMIIEPATypPbl KOHTPOJIUPYEMOU KUIKOCTH.

IIponsBoauTCcs  TOJABKO IIpU  WU3MEHEHWMM BHYTpPEHHero jauamerpa MY

(TpyOompoBo/ia), TUAna3oHOB KOHTPOJIUPYEMOIO pacxoia U U3MEHEHHS! TeMIepaTyphbl
KOHTPOJIMPYEMOM KUJIKOCTH.




2 CpeacrBa moBepKH

2.1 Ilpm npoBeneHMHM  TIOBEPKM  IPUMEHSIOT  CPEACTBA  NOBEPKM U
BCIIOMOraTeIpHOe 000pyA0BaHNe, YKa3aHHbIE B TA0IUIIE 2.

Tabawnia 2
Homep HaumenoBanue u Tun (ycJ10BHOe 0003HAYEHHE) OCHOBHOIO MJIH
MYHKTA BCIIOMOTaTeJIbHOT0 CPeICTBA MOBEPKU; 0003HAYECHIE HOPMATHBHOTIO
AOKYMEHTA | TIOKYMEHTAa, perjiaMeHTHPYIIIEero TeXHu4ecKue TpedoBaHus, 1 (1JIn)
no METPOJIOTHYECKHE U OCHOBHbIE TEXHUYECKHE XapAKTePHUCTUKH
NnoBepKe CpeaCcTBA MOBEPKH
VYcranoBka  moBepouHas — BogoMmepHas — “TIPOMEKC”,  nuanason
BOCHPOU3BOJAUMBIX pacxoaoB oT 3 go 110 M3/q, npeaen J0MmyCcKaeMou
OTHOCHTEJIBHOM MOTPenTHOCTH u3MepeHust oobema * 0,35 %.
Cuerunk wmMnynscoB CH-01, mpenenst msmepenunt or 1 mo 1000 c,
OTHOCHUTEJIbHBIE TOTPEIIHOCTH u3MepeHuss Bpemenn * 0,01 %,
cyeta UMnyiabcoB — + 1/N, rae N-uucio uMmnyJibCoB.
I'enepatop curHaigoB cnenuanbHor Gopmer  I'CC-10/1, wyacrora
BeIXogHOro cwmrHaima or 1 Ml pmo 10 M, MOTPEIIHOCTh
+(5-107-f + 1 mxl'm).
BoabsT™meTp yHuBepcanbhbiii nugposoit GDM-8245, nuanazon usmepeHus
MOCTOSTHHOTO TOoKa OT 4 1o 20 MA, [OrpemHoCTb H3MEPEHUs
73 +(0,2...0,3 % + 2 en. mi1. paszpsiga).
TepMmoMeTp CTEKIISIHHBIN PTYTHBIN, Auana3zoH uaMmepenuid ot 0 go 50 °C,
npeaen gonyckaemoi norpemsoctu * 0,5 °C.
bapomerp anepoun M67, nuamazoH u3MEpsIeMOro arMochepHOTo
nasnenus ot 84 no 106 klla, norpemnocts + 2 klla.
ITcuxpomerp  acnupanuoHHbli  MB-4-2M, nauana3zoH  u3MepeHus
OTHOCUTEJIBHOM  BJIaXHOCTH  Bo3ayxa ot 10 1o 100 %,
norpentHocts £ 5 %.
Nctounuk nutanusi noctosiHHoro toka b5.30/3, BBIXOJIHOE HaIpsOKEHUE
ot 0 mo 30 B, Beixognoi Tok ot 0 10 3 A.
Texnonornueckut 1Y Iy 100 mm.
Pesucrop MJIT-0,125 ¢ nonyckom 5 %, nomunasiom 4,3 kOM.
Tpanzucrop KT3153E9.
[Iranrenupkyne LII-III, nuamazon wusmepenus or 0 mo 400 mw,
norpemrHocTs + 0,1 mMm.
4 Pynerka, nuana3zon uamepenus ot 1 1o 10000 mm. Llena nenenus 1 mm.
/. Yriomep ¢ HOHMYCOM 2-2, NHAaNa3oH H3MEPEHUsS BHYTPEHHUX YIJIOB
ot 40 no 180 °, morpemHoCTH 2”.
MomnTaxasiii kommiekT IICK[.07.0001.000.00.
Cuetunk umnynbcoB CH-01, npegenst m3mepenuit or 1 go 1000 c,
7.7 OTHOCHUTEJIbHBIE TOTPEIIHOCTH u3MepeHus Bpemenn * 0,01 %,
cueta UMIyiabcoB — + 1/N, rie N-uncio uMIyiabCcoB.
7.8 CpenctBo usmepeHnuii nmo 1. 7.7.




Jlomyckaercsi MCHOJIB30BAHME JPYIMX CpPEICTB HM3MEPEHHM, HE YKa3aHHBIX B
Tabmune 2, HO O0O0eCHeYMBAIOIIMX ONPEACICHUE METPOJOTHUECKUX XapPAKTEPHUCTUK
MOBEPSIEMBIX CYETUHUKOB C TPEOYEMON TOUHOCTBIO.

2.2 Bce cpeacTtBa MOBEPKU AOKHBI ObITh MOBEPEHBI M MUMETh JACHCTBYIOIIME
CBHJIETEJICTBA O MOBEPKE (ATTECTALMH) WM OTTUCKHU ITOBEPUTEIIBHBIX KIICHM.

3 TpeOoBanue k KBaTu(PUKANMHU NIOBEPUTeIEH

3.1 K mnpoBeneHuo wu3MEpeHUN MpU TMOBEpKe U 00paboTKe pe3ysiabTaToB
U3MEpPEHU JIOMYyCKaIOTCs JUIA, aTTeCTOBAHHBIE B KaU€CTBE MOBEPUTENICH M WM3YUYMBIIUE
TEXHUYECKYIO JOKYMEHTAIINIO Ha CYUETYUKH U CPEJICTBA UX TTOBEPKH.

4 TpeGoBanusi 6e30NaCHOCTH

4.1 Ilpu noArOTOBKE K MOBEPKE M BO BPEMS BBIMOJHEHUS TOBEPOUYHBIX ONEpanui
coOro1aTh TpeOOBaHUSI O€30IaCHOCTH, YKa3aHHbIE B AKCIUTyaTalMOHHOW JTOKyMEHTaluu
Ha 000OpyJOBaHME M CPEICTBAa M3MEPEHMId, a TaKKE B PYKOBOJACTBE MO HKCIUTyaTaI[HH
CUYETUMKOB.

S YciioBus NOBEPKHU

5.1 Ilpu npoBeieHNH MOBEPKU JOJIKHBI COOTIOAATHCS CIEYIOLIUE YCIOBUS:

- TeMIeparypa okpyxaroiiero Bo3ayxa (20+10) °C;

- OTHOCWTENIbHAs BJIAXXHOCTb OKpYJXKaromero Bo3ayxa He Oonee 80 % (mpu
temiiepatype mitoc 25 °C);

- armocdepHoe nasienue ot 84,0 no 106,7 klla;

- NHUTaHUE CYETYMKA OT CETU IEPEMEHHOro Toka HanpsbkeHuem (220+2) B wu
gactoTod (50+1) I'1;

- BHEIIHUE DJIEKTPUYECKHUE, MAarHUTHBIE MOJIsl, KpOME 3€MHOTO, BUOpaius, Tpsicka
U yJIaphbl, BIUSIONIME HA pabOTy CcUeTYMKa, OTCYTCTBYIOT.

5.2 Ilpu mpoBeneHUU omepaluil MOBEPKH HA MOBEPOYHOM YCTAHOBKE JOJIKHBI
cOOMI0OIaTHCA CASAYIOIINE YCIOBHS:

- u3MepseMas cpelia — BOJONpoBoaHAas Boaa npu temneparype (20 + 10) °C;

- HaJlUuMe BKJIIOYEHUU CBOOOJHOro rasa (BO3lyxa) W TBEPABIX MpUMECEH He
JIOITy CKaeTCs;

- JUIMHA MPSMOJIMHEMHBIX Y4acTKOB TpyOompoBoza 1o u nocie MY He pomkHa
OBITh MEHEE YCTAaHOBJIICHHON B €r0 AKCIUTyaTallMOHHOM IOKYMEHTAIUU;

- OTKJIOHGHHME IUIOCKOCTH IhEe303JIeKTpuueckux mpeodpaszosareneit (I11) MUY
OTHOCHUTEIbHO TOPU30HTAIBHOM IIIOCKOCTH AOJKHO OBITH HE Oomee +15°;

- MpU MPOBEJICHUM TOBEPKU HE JIOMYCKACTCS TEYU KUJIKOCTHU B PE3bOOBBIX U
CBApHBIX COCIMHEHUSX;

- JIaBJICHHE XUAKOCTU B TpyOomnposoje 10 1,6 Mlla;

- OTKJIOHEHHME pacxoj/ia OT YCTAHOBJIEHHOTO 3HAYEHHUS B MPOLECCE U3MEPEHUS HE
JOJKHO TIpeBbIIATh +2,5 %.

[Tpumeuanne — Jlomyckaercs NpOBEIEHHE TOBEPKM B padOUYMX YCIOBHUAX
AKCIUTyaTalliM CUYETYMKAa TpPH COOJIIOJICHUH TPEOOBAHMI K YCJIOBHSAM OSKCIUTyaTalluu
MOBEPOYHOTO 000PYIOBaAHUSI.



6 IloaroroBka k moBepke

6.1 [logroToBka MNOBEPSIEMOr0 CUETYMKA UM CPEICTB IOBEPKH  JOJDKHA
IPOU3BOJAUTHCS B COOTBETCTBHM C UX IKCILTYyaTAlIMOHHOM JOKYMEHTALIMEH.

6.2 [loBepky cueTurKa IpOU3BOAST NPU HATMYUH €0 MacnopTa U pyKOBOJACTBA IO
AKCILTyaTaliu.

6.3 Ilocie TpaHCIOPTUPOBAHMS IIPUH OTPHULATEIBHBIX TEMIIEpaTypax CYETUYHUK
BBIICP)KMBAIOT IIPM  HOPMAJBHBIX YCJIOBMSX OKpYXaroled cpeasl (Temieparypa
(20 £ 5) °C, ornocurennbHas BiIaxxHOCTh OT 30 10 80 %) He MeHee 8 u.

6.4 Ilepen HayaJioM TMOBEPKH BBINOJHAKOT CJIEAYIOIIHUE MOJATOTOBUTEIbHBIE
paboThI:

- MPOBEPSIIOT CPOKM TOBEPKU BCEX CpeACTB MOBepkU. OHM HE JOKHBI OBITH
IPOCPOUYEHHBIMU;

- BKJIIFOYAIOT CPEACTBA U3MEPEHUN U MPOTPEBAIOT UX HE MeHee 30 MUH.

6.5 Ilepen BTOpBIM 3TarioM NEPBUYHON ITOBEPKH OIIPENEIISIOT:

- Matepuain TpyOomnmpoBoJa, MPOJOJIKUTENBHOCTh €r0 IKCIUTyaTallii, COCTOSHUE
BHYTPEHHEW IIOBEPXHOCTH U HAJTMYHE JOCTYIIA K €€ UCCIIEA0BaHUIO;

- JMana3oHbl M3MEHEHMsS pacxoda, TEMIEPATypbl, BSI3KOCTb KOHTPOJIMPYEMOM
KUIKOCTH.

7 IlpoBeneHne MoBepKu

7.1 BHemHuii ocMOTp

7.1.1 Ilppy BHEmHEM OCMOTpPE YCTAHABIMBAKOT COOTBETCTBUE CUETUMKA
CIIEAYIOIIUM TPEOOBAHUSIM:

- COOTBETCTBUE KOMIUIEKTHOCTH U MaPKUPOBKU TPEOOBAHUSAM SKCIUTyaTal[MOHHOMN
JOKYMEHTALINY;

- COOTBETCTBME 3aBOJCKOIO HOMEpa HOMEpY, NPHUBEAECHHOMY B HAacCIOpPTE
CUETUMKA;

- OTCYTCTBHE MEXaHUYECKHUX MOBPEXKICHUM, BIUAIOMIUX HA pabOTy CUETUHKA.

7.1.2 Cyerunk, 3a0pakOBaHHBIM TMPU BHEUIHEM OCMOTpE, K JalibHEUIIEMY
IIPOBEJICHUIO TOBEPKU HE JIOITYCKAKOT.

7.2 IlpoBepka  NPaBWJILHOCTH  3aJaHUs (BBoga)  ko3dduumenTa
npeodopa3oBaHUs MO YACTOTHOMY BBIXOXY

7.2.1 IlpoBepky npaBUIBHOCTH 3aaHus (BBOA) Kod(duieHTa npeodpa3oBaHus
[0 YaCTOTHOMY BBIXOJIy MPOBOJIAT AJIsl cueTdnKoB Moaudukanuii ¢ XKKU.

[logaror nuranne Ha bOIl cuerunka. B COOTBETCTBMM C PYyKOBOJICTBOM IO
AKCIUTyaTalliy Ha cuyeTyuk B myHkTe MeHio “Koad. IIpeobp.” mpoBepuTh MpaBUIBHOCTD
3amanusl (BBojaa) koddduimenta mnpeodpazoBanus. s cueruukoB ucnoigHeHus 02
POBEPUTH MPABWIBHOCTH 3a/1aHus (BBoJ1a) Ko duiirieHTa npeodpa3zoBanus A KaHana 1
Y KaHaua 2.



7.2.2 Pe3ynapTar MOBEPKHM CUYUTAIOT TOJOKUTENBHBIM, €cCld KO3 HIMEHT,
orobpaxaembiii Ha JKKU BDII, paBen 3HaueHuto oOpaTHON BEeIMYMHBI KOX(pUIIMEHTA
npeoOpa3oBaHus k;, yKa3aHHOIO B I1aCHOPTE.

7.3 Omnpenesenue norpemnocreii BIII

7.3.1 Onpenesiene OCHOBHBIX OTHOCUTEJIbHBIX MOrPEeNIHOCTEH  NpH
npeodpa3oBaHuy 00beMa B BbIXOHbIE JJICKTPHUUYECKHE CUTHAJIBI

7.3.1.1 Onpenenenue OCHOBHBIX OTHOCUTEIBHBIX MOTPELIHOCTEN BBIMOJHSIOT
MIPOJIMBHBIM METOJIOM C MCIOJIb30BaHKEM TexHoJiorudeckoro MY 1y 100 mm.

CoXpaHSAIOT TPaTyUpPOBOYHYIO XapaKTEPHUCTHUKY (¢aiiia HACTPOEK) MOBEPSIEMOTO
CYETUYMKAa C TIOMOIIBI0 MPOTpaMMHOrO obOecneuenus ‘“KamepToH” B COOTBETCTBUU C
NOKYMEHTOM “MHCTpyKIHsI TIO TPOBEACHUIO KOCBEHHOW TI'PAaIyUPOBKH CUETUHKA
xuakoctu [IPAMEP-510". /lanHas onepatusi IpOU3BOAUTCS TOJBKO MPU MEPUOAHUECKON
IIOBEPKE.

[IpousBomaT  3amMch  NAapaMETpoOB  IPaAyHMpPOBOYHOM  XapaKTEPUCTHUKHU
texHosiornyeckoro MY Jly 100 mm B mamsath nosepsiemoro bOII crienyromum o6pazom.
Jnst cuerunkoB moaudukamuii ¢ XKW orkmouaror pazbem RS-232 ot marsl Momyss
XK1 wu noakmoyaroT K uHTepdelcHoMy paszbemy RS-232 nHa miate Mopayns
yJIBTPAa3BYKOBOTO KaHaja (mpuioxkenue /| pykoBoacTsa mo skcruryatauuu). [IpousBoast
3aIUCh MMapaMETPOB IPaSyUPOBOYHON XapaKTepUCTUKU TexHonornueckoro Y Ty 100 mm
B COOTBETCTBUU C JOKYMEHTOM ‘“MHCTPyKIHS MO MPOBEICHUID KOCBEHHOW I'paJlyMpPOBKU
cuetynka xxuakoctu [IPAMEP-510".

[Ipou3BoaAT 3anmuch HYJIEBOIO IIOTOKA M IIPOBEPKY OTCYTCTBUS CHTHajga Ha
YaCTOTHOM BBIXOJI€ IIPU HYJEBOM 3HAYEHMHM pacxofa CIEAYIOIUM 00pazoMm.
VYcranaBnuaror texHonorndeckud MY Jly 100 MM B KOHTYyp yCTAaHOBKHM IOBEPOYHOU
COIJIACHO 3KCIUTyaTallMOHHOM IOKYMEHTAIMU YCTAaHOBKHU U cueTuuka. [loakmouaror 1Y u
B3Il cormacHo 3kcIuryataiMOHHOM JNOKyMEHTauuWHW cueTduuka. [[pu OTKpbhITOM 3anmopHOU
apMarype yyacTka yCTaHOBKM A0 W mociie MY moparoT pabouee naBieHue. Y JaisitoT
BO3/lyX W3 TPyOOIIPOBOJIa HA yyacTKe ycTaHOBKH MY. 3akpbIBaloT 3aIBUKKY Ha BBIXOJIE,
3aTeM Ha Bxoje TpyoOompoBona ¢ MUY (ycranoBku IIII) m Bu3yanbHO yOexkmaroTcs B
OTCyTCTBUU Teuu. [Ipon3BOIAT KaIMOPOBKY HYJIS B COOTBETCTBUM C M. 3.6 pyKOBOJICTBa
N0 JKCIUulyaTauuu Ha cyeTyuk. C IMOMOIIBI0 CYETYMKA HMMIYJbCOB KOHTPOJIUPYIOT
KOJIMYECTBO MMITYyJbCcOB Ha KoHTakTtax F1P+, F1P- 3a Bpems 60 c. Jlns cueTuynkoB
ucnosuenusa 02 noaximoyaroT Y k Bropomy kanainy BIII cormacHo skcrutyaTalluOHHOM
JOKYMEHTanuu cuerdyunka. llpoum3BogsT kanuOpoBKY HyJdsl B COOTBETCTBUMU C I. 3.6
PYKOBOJCTBA IO JKCILIyaTallMd HA CYETYMK MU CUETYMKOM HMIIYJIbCOB KOHTPOJIUPYIOT
KOJIMYECTBO UMIYJIbcOB Ha KoHTakTax F2P+, F2P- 3a Bpemst 60 c. Pe3ynbTaT KOHTpOIIS
KOJIMYECTBA MMIIYJIbCOB CUMTAIOT IIOJIOXKUTEIbHBIM, €cilu 3a Bpems 60 ¢ uyucio
3a(pKCUPOBAHHBIX UMITYJILCOB HE OoJee 5.

7.3.1.2 OmnpeneneHne  OCHOBHOW  OTHOCHTEIIBHOW  NOTPEIHOCTH  IIpHU
npeoOpa3zoBaHUd 00bEMa B BBIXOAHOW 3JIEKTPUYECKUMN CUTHAJI HAa YACTOTHOM BBIXOJIE
BOII BemonnsAOT Ha 3HadyeHusx pacxoxa 4 u 100 M /1. TOUYHOCTE 3aJlaHusl Pacxoli0B
J0JIKHA OBITh HE Xyke, ueM 10 %. OnpeneneHue norpemHocTel IpoBOIAT MPU MPSIMOM
(no crpenke Ha NY) HampaBiieHMH NOTOKAa MU3MEPSIEMOM Cpelbl U HAYMHAIOT C pacxoja
100 M’/4. C IIOMOIIBIO CYETYNKA MMITYJIbCOB KOHTPOIUPYIOT KOITHYECTBO UMITYIBCOB HA
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koHTaktax F1P+, F1P-. /Ina cuetunkoB ucnonnenus 02 noaxirouaror MY k BTOpOomMy
ka"Hay bOIl cornmacHO »KCIUlyaTalMOHHOW JOKYMEHTAlMW CYETYMKAa W C IMOMOUIBIO
CYETYMKA UMITYJIbCOB KOHTPOJIUPYIOT KOJIMYECTBO UMITYJILCOB HAa KOHTakTax F2P+, F2P-.

BpINONHAIOT HE MEHEE TPEX U3MEPEHUU B KaXKJIOW M3 YKA3aHHBIX BBILIE TOYEK
pacxona. B mpouecce namepeHud KOHTPOJIUPYIOT:

- KOHTPOJUPYEMBbI 00beM, nporieammii uepe3 NY;

- KOJIMYECTBO MMIYJIbCOB Ha 4acTOTHOM Bbixojae BOIIl. KonmyecTBO MMITynbCOB
JOJIKHO OBITh HE MEHEE, YeM 3HaU€HUE, BHIYUCIIEHHOE TI0 opMyIie:

1500
N=—+, (1)
o
rone J — TIpelen JIOMyCKaeMoOW OCHOBHOW OTHOCHUTEIbHOH IMOTPENIHOCTH IPH

npeoOpa3oBaHUU 00BEMA B BBIXOHBIE JIEKTPUUECKUE CUTHAIIBI.

Jng i-oro u3mepeHHMss Ha j-OM 3HAYCHUM pacxoja OIPEHECIsAIOT OCHOBHBIE
OTHOCHTEJIbHBIE OIPELIHOCTH U peoOpa3zoBaHUKU 00bEMa B BBIXOJAHOM AJIEKTPUUECKUI
CHTHaN Ha 4acToTHOM Bbixoxe BOII &) B % o dpopmyie:

f

Lj Y79
ko "
VN, _ f
85" =100-——— 2)
i
rae kr — k03¢ pureHT npeoObpa3zoBaHus pacxoja B 4aCTOTY DIEKTPUUECKOrO CUrHalla

HA YaCTOTHOM BBIXOZE, IMII/IM ;
N/, — KOnMYeCcTBO MMIYJIbCOB Ha 4acTOTHOM BbIxoze BOII, 3aperucrpuposanHoe

CUYETUYMKOM HMITYJILCOB MPU MPOXOXKIeHnu depe3 MY kKoHTponupyemoro oobema Va,-,j B
e IIpU I-OM U3MEPEHUU Ha j-OM 3HAYCHUU Pacxoa.
Koadpdunuent npeobpazoBanus pacxoja B YAaCTOTY IIEKTPUUYECKOTO CUTHAIA Ha
9aCTOTHOM BBIXOJI€ Olpeensercs no popmysre:
1000
= ®
I7I€ K — BEC KaIMOPOBOYHOr0 UMIYJIbca il TexHosoruueckoro MY 1y 100 mwm, mit.

3a OCHOBHYK OTHOCHMTENIbHYK) MOTPEIIHOCTh NMPH NPeoOpasoBaHuu o0beMa B
o o VN
BBIXOJIHOM DJIEKTPUYECKUH CUTHAJI HA YacTOTHOM  Bbixoge BOIl O ' mpunumarot
VN ,
MaKCHMaJbHOE 3HaYeHue O, ;.

7.3.1.3 OmnpeneneHne  OCHOBHOW  OTHOCHUTEIIBHOW  NOTPEHIHOCTH  IIpHU
npeoOpa3zoBaHUU 00beMa B BBIXOAHOM 3JEKTPUUYECKUNA CUTHAI HA YaCTOTHOM B3BEILIEHHOM
Bbixosie BOIl BemonHsOT cienyomuM oOpa3om. JlOMOJHUTENRHO B MOpoliecce
M3MepeHni, ykasaHHbIX B 7.3.1.2, Ha 3HaueHHH pacxona 100 M/d4 ¢ IOMOIIBIO CYETYNKA
UMITYJIbCOB KOHTPOJIUPYIOT KOJIMYECTBO MMITYJIbCOB HA YACTOTHOM B3BEIIEHHOM BBIXOJE
BOII (na xontaktax Q1P+, Q1P- — nnsa nmepBoro kanana u Q2P+, Q2P- — nyis BTOporo
KaHasa (s cueTuruKoB ucnoiaHeHus 02)).

KonnuecTBo MMITyJIbCOB Ha 4aCTOTHOM B3BeIIEHHOM Bbixojie BOIl gomkHO ObITH
HE MEHEE, YeM 3Ha4Y€HHE, BBIYMCIEHHOE 110 popmyte (1).

[Ipumeuanue — IIpu ycinoBUM CHHXPOHHU3ALMHU IIPOLIECCOB U3MEPEHUM KOIMYECTBA
UMITYJIbCOB HA YacTOTHOM B3BEIIEHHOM BbIxone bOIl m konuuecTBa HMMITyJIBbCOB C
paboyero H3TajloHa OTHOIICHHE KOJMYECTBA HMITYJIbCOB HAa YacCTOTHOM B3BEIIEHHOM
Bbixojie bOII k KonruecTBy UMITYJILCOB € paboyero 3TajnoHa JOJKHO ObITh He MeHee 1/10.
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Jlns pacxoma 100 M/4 BBIYMCISIOT CpeJHEE 3HAYCHHE IOIPEIIHOCTH IPH
npeoOpa3zoBaHUM 00bEMa B BBIXOAHOW 3JIEKTPUYECKUN CUTHAJI HAa YAaCTOTHOM BBIXOJIE
BDII 6" B % no gopmyie:

N 1 . VN
5 ==Y 8"
P I 4)

VN, 3
rae  n—koiauvectBo 6, / Ha pacxoze 100 m/4.

OnpenensroT  cpegHee  3HAYEHUE  OTHOCUTEIHHOW  TOTPEIIHOCTH  TMPHU
npeoOpa3oBaHuK 00bEMa B YaCTOTY CHUTHAJIa Ha YaCTOTHOM B3BemIeHHOM Bbixojie bOIT 7,

3
B % Ha pacxozae 100 m”/4 mo popmyie:
F 2
_ 100 iKP N, =V,
= . 3 .
m g vV
r€ M — YUCI0 U3MEPEHUHN KOJIMYECTBA UMITYJIbCOB HAa YACTOTHOM B3BEILIEHHOM BBIXO/IC
F
BDII N',, COOTBETCTBYIOILIETO IIPOXOXK/ICHHIO KOHTPOIHPYEMOro 0bbeMa V7; Ha pacxome
3
100 M /u.
OCHOBHYIO OTHOCHUTENBHYIO TIOTPEIIHOCTh TIpU IpeoOpa3oBaHUM oOBEeMa B

BBIXOJTHOM JJICKTPHUYECKHHM CHUTHAJI Ha YaCTOTHOM B3BelIeHHOM Bbixoae BOIl 6" B %
OTIPEENSIOT TI0 opMyIIe:

s (5)

Vi _ VNf Vo
0" =x(|0"" [+ -0"]). (6)

7.3.1.4 Pe3ynbrar MOBEPKU CUHUTAKOT IMOJOXKUTEIbHBIM, €CIM OCHOBHBIE

OTHOCHUTEJIBHBIC TIOTPEITHOCTH TP MTpeoOpa30BaHuN 00heMa B BBIXOIHBIC IJICKTPUICCKUE

CHTHAIBI HA 4YacTOTHOM O ' 4acTOTHOM B3BelleHHoM O ' Boixomax BOIl He
PEBBIIAIOT, %:

- a4 cueTynkoB ucnojienu 01, 02 — +1,5;

- I cueTYynuKoB ucnoyinenusa 03 — +1,0.

7.3.1.5 Tlpou3BojsAT 3amuch TpagyUPOBOYHON XapaKTEPUCTUKHU IOBEPSIEMOTO
CUeTuyrka, coxpaHeHHoW mnepen mnoBepkol bBOII, B mnamars BOII ¢ nomomisio
nporpaMMHoro ooecrnedenus ‘‘KamepToH” B COOTBETCTBUHU C JOKyMEHTOM ‘‘MHCTpyKIus
110 MPOBEJCHUI0 KOCBEHHOU rpaayupoBku cuyeryuka xkugkoctu [IPAMEP-5107. Jlannas
ornepanus MPOU3BOJAUTCS TOJIBKO IPU NEPUOJINYECKON TOBEPKE.

Jnsa caerunkoB Momudukanmii ¢ JKKU otkmrouaror pazbem RS-232 oT mumarsl
MOJYJISl yJIBTPA3BYKOBOI'O KaHAJIA U MOAKIIFOYAIOT K pazbeMy Ha muiate mouayJis KKH.

7.3.2 OmnpenejieHne OTHOCHTEJIbHBIX MOTPEHIHOCTEd NMPH NPeodpPa30BaAHUM
HMIYJbCHOTO BbIXOAHOTO curHajia bBOIl B o0bem npu mnpeacraBjieHUM Ha
HHJAUKATOPE, N3MEePeHNH BpeMeHHu Oecniepe0oiiHOM padoThI

7.3.2.1 Onpenenenrie  OTHOCUTEIBHOM NOTPENIHOCTH MpU  MNpeoOpa3oBaHUU
UMITYJIbCHOTO BbIXOAHOTro curHana BOIl B o0beM mpu mpeacTaBieHUU Ha MHAMKATOPE,
Opy U3MEpPEeHUH BpeMeHH OecriepeOoitHOW paboThl MPOBOAAT JJISI  CUETUHKOB
moauduxanuii ¢ XKKU.

OTtkpseiBatoT Kpblliky kopryca BOII, ecam onHa He Obuia oTKpbITa. OTKIIOYAIOT
nuterid momyns KKU ot pazsema IDC16 nns mogxmrouenus momyns JKKW wa mmate
MOJTyJIsl yJIbTpa3ByKoOBOro kaHayia. CoOUparoT cxeMy B COOTBETCTBUU C PUCYHKOM 1.
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Pazsem IDCI16
Ha TUIOCKOM JIEHTOYHOM

kabene ot JKKU
Konrakr
HUctounuk +5B 1
nutanus +5 B, g
BBIXOJHOM TOK HE 4
Mmenee 100 MA >
1 6
7
8
9
10
1 r——|-—-—--- 11 (xaHai 2)
I'eHeparop | 12
CUTHAJIOB I %431
KT3153E9¢ 15 |(xanan 1)
16

CxeMa MoJIKJII0YEHUs r'eHepaTopa CUTHAIOB MPU MpeoOpa30oBaHUU UMITYJIbCHOTO
BbIX0IHOTO curdaia bOII B 06beM nipu npecTaBICHUN HA UHAUKATOPE, IPU
OMpEIeICHUN OTHOCUTEIIBHOM MOTPEITHOCTH U3MEPEHUSI BpeMEeHU OecriepeOoiHOM
paboThl kaHamna 2 (s cueTyukoB ucnoHeHus 02 moaudukaruii 02, 03)
yKa3aHa MyHKTUPOM

Pucynox 1
[Tpu HaxkaToOl KHOTIKE ¥ Ha JUIEBOU KpbItiKe Kopiryca bOII mogaroT nuranue Ha

cxemy. Korna na XXKU nmosiButcst coobmienne “Pexum moBepku”, OTIYCKArOT KHONIKY ¥ .
[Tonmatot ¢ reneparopa curnaisl npsaMoyroiabHoit Gpopmbel TTL-ypoBHs ¢ yactoroit 1 I

3amyckatoT cuer HaxkatueM kHomku ¥ . Yepe3 300 ¢ mHabop m3MepeHHOro oorema Vy Ha
XKW octaHOBUTCS aBTOMaTU4YeCKH. BBIXOJ W3 peXUMa MOBEPKH OCYIIECTBIISAETCS
oTKJIroueHreM nutanus bOII.

OTHOCUTENIBHYIO TOTPEIIHOCTh IPU IPEOOpPa30BaHUU HMMITYJIbCHOI'O BBIXOJHOTO
curdaia bOIl B 00beM mpu NpencTaBIeHUM HA WHAUKATOpE, NMPU U3MEPEHUM BPEMEHU

6ecniepe0oitHO paboThI &, %, onpenenstor no hopmyJe:

5=M.100, (7)

2
3
rie  Vy—3nadenue oobema Ha JKKU, nzmepennoe 3a 300 ¢, M™;
3
V5 — 3HaueHue o0beMa, M”, pacCUMTaHHOE 10 GOopMyJIe:

300
V3 :k—, (8)
f
rie  k; — UHAMBHAYalbHBIM KO3(QGUIMEHT NpeoOpa3oBaHUS pacxola B YacTOTY

3
IJICKTPUYCCKOI'O0 CUTHAJIA Ha YdCTOTHOM BbIXOJC, I/IMH/I[M (HaCHOpTHOC 3Ha4YCHUC

MOBEPSIEMOT0 CUCTUUKA).
[Toaxmouarot merd moxyns XKKU k pazsemy IDC16 115 oaxIi09eHUsT MOy IS
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JKKMH Ha mmate MOyJist yabTpa3ByKOBOT'O KaHAJIA.

7.3.2.2 Pe3ynpraT MOBEPKU CUUTAKOT IOJOXKHUTEIBbHBIM, €CIIA OTHOCUTEIIbHAsS
MOTPEIIHOCTh MPU MPeoOpa30BaHUU UMITYJILCHOTO BbhIX0AHOTO curHaia B3Il B 06bem nipu
NpeACTaBICHUM Ha WHAUKATOpE, NMPU U3MEPEHUU BpeMeHU OecrepeOoiHOi paboThl HE
npesbimiaeT +0,01 %. Ilpu 5TOM OCHOBHBIE OTHOCHUTENBHBIE MOTPEUIHOCTH NIPHU
Ipe/ICTaBlIeHUH 00beMa Ha UHMKATOPE HE MPEBBIIAIOT 3HAUCHUH, %0:

- st cueTynkoB ucnosinenui 01, 02 — +1,5;

- It cueTynukoB ucnoyinenusa 03 — +1,0.

7.3.3 OnpenejieHne OTHOCHTEJIbHOW TMOIrPEeMIHOCTH NPH NpPeodpPa3oBAHUM
YaCTOTHOrO BHIXOAHOTO curHana BIIl B curHag mocTosiHHOTo TOKa

7.3.3.1 Onpenenenne OTHOCUTENIBHON TOTPEIIHOCTH TMpH MHpeoOpa3oBaHUU
YaCTOTHOI'O BBIXO/JHOI'O CUTHAJIA B CUTHAJI IOCTOSIHHOTO TOKA BBIMOJHSIOT Il CYETYUKOB
MOJU(PUKALUNA C TOKOBBIM BBIXOJIO0M.

OTtkpeiBatoT KpbllIKy Kopryca BOII, ecaum oHa He Obuia oTKpbITa. OTKIIOYAIOT
coeMHUTENbHBIN e ot pazbema IDC16 moayiia TokoBoro Boixoja. CoOuparoT cxemy
B COOTBETCTBUU C PUCYHKOM 2.

Paswsem IDC16M
Ha I1aTe TOKOBOI'O MOJIYJIA
KonTakt
VICTOYHHUK UTAHUS | (s 1
-15 B, %
BBIXOZHOU TOK HE 4
Menee 100 MA 5
1 6
7
8
9
1 10
I'enepatop B
CUTHAJIOB 13
mn 14
15
16

Pucynok 2

Bpraucnsror 3HaueHus1 TOKa ch B MA, COOTBETCTBYIOIIME pacxoaam Q; = 4 M /4
0, =100 M/4, o hopmye:

I -1
Cc __ max min_ _
Ij - Q _Q (Q_] Qmin)+lmin, (9)
max min
rae l..c. — MakcHMaJIbHOE€ 3HaueHHEe Toka B MA Ha TOKOBOM BbIXome bOII,
COOTBETCTBYIOLIEE 3HAUCHMIO pacxona 300 M /u;
l,;,, — MUHHMaJIbHOE€ 3HaueHHME TOKa B MA Ha TOKOBOM BhIXojae bDOII,

3
COOTBETCTBYIOIIEE 3HAUCHHIO pacxoaa 3 M™/4.
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Brraucisiror 3Ha4eHUsT 4acToOT ﬁc B [ 11, cooTBeTCTBYIOIIME pacxony Q; = 4 M/ u
0, =100 m/4, o hopmyre:
ok
=G L, (10)
rie ki — koadduuueHT npeoOpa3oBaHUs pacxoja B 4aCTOTY AIEKTPUYECKOrO CHrHaja
HA YAaCTOTHOM BBIXOJIE ITOBEPSIEMOTO CUCTUHKA, UMII/IM° (ITACIIOPTHOE 3HAUCHHE).

[TonaroT ¢ reneparopa curtaisl npssMoyroyibHoi Gopmel TTL-ypoBHS ¢ yacTOTOH,
COOTBETCTBYIOUIEH pacxony Q; = 4 M /4. TTOAKITIOHAIOT K TOkOBOMY Bbixoay bOII
(xkoHTakTel I+, I-) BOabTMETp B pexuMME HU3MEPEHHUS MOCTOSAHHOrO Toka. Ilocne
cTabuiIM3alMy TOKa3aHW TOKa BBIMOJHSIOT HE MEHee MATH M3MEpPEHUM 3a BpeMs He
menee 60 c. OnpezensioT cpeiHee 3HaYeHHE TOKa I/, B MA Ha 3HaYeHHM pacxoja
0,=4 M/

[TomaroT ¢ reneparopa curtaibl npssmMoyroyibHon Gopmel TTL-ypoBHS ¢ yacTOTOH,
cooTBeTCTBYIOIIEH pacxony Q. = 100 v/ua. Tlocne cTaGWIM3aluM TOKAa3aHHH TOKa
BBITIOJTHSIIOT HE MEHEE IMSITH U3MepeHuid 3a Bpemsa He MeHee 60 c. OnpenenstoT cpeaHee
3HAYCHHUE TOKA [; B MA Ha 3HAYCHUH pacxona Q, = 100 M/

Ha j- oM 3HaueHuM pacxoja OMNPENESIOT MOTPEIIHOCTh MpHU MpeoOpa3oBaHUU
pacxojia B TOKOBBIN BBIXOJJHOM curHan 82 B % no ¢opmyiie:

5o —100.[ L0
7 =100+ —- |, (11)
J
rae I, — cpe/iHee 3HaueHKE TOKA B MA HAa TOKOBOM BBIXOJIE Ha j-Oif TOYKE PacXoa;

IjC— 3HauY€HHE TOKa B MA, paccuuTaHHoe 1o ¢popmyie (9).

[MoaxmrovaroT coemuHuTENnbHBIN TWIeH] k pazpemy IDCI16 Momysns TOKOBOTO
BBIXO/IA.

7.3.3.2 Pe3ysbTaT TOBEPKH CUHUTAKOT MOJIOKUTEIbHBIM, €CJIM OTHOCUTEJIbHAS
NOrPEIIHOCTh NpPH NpeoOpa3oBaHWM YACTOTHOTO BbIXOAHOro curhana BOIl B curnan
NOCTOSIHHOTO TOKa He mnpeBbimaer +0,2 %. Ilpm 3TOM OCHOBHAs OTHOCHUTEIBHAS
HNOTPEIIHOCTD MPU MPEe0OPa30BaHUU PACXOAa B TOKOBBINA BHIXOJIHON CUTHAJ HE TPEBBILIAET
3HaueHuu, %:

- 14 cueTynkoB ucnojienu 01, 02 — +1,5;

- st cueTynkoB ucnoyinennsa 03 — +1,0.

7.4 OmnpenejieHne ¥ H3MepeHHe JHHEHHO-YIJIOBBIX mapamerpos WY
(TpyOompoBoaa) u ruAPOAMHAMHMYECKOr0 K03 unmuenTa

7.4.1 N3mepenue BHyTpeHHero quamerpa MY (Tpydonposonaa)

7.4.1.1 U3mepenue BHyTpeHHero auamerpa MY, HU3roTOBIEHHOrO B 3aBOJACKHX
YCIIOBHUSIX, BBIIIOJIHAIOT II0 ClIeayrouen Meroauke. M3mepsaror BHyTpeHHUN nuamerp MY
HYTPOMEPOM WJIHM IITAaHTEHIMPKYJEM C mnorpemHocTtsio He Oonee 0,1 mm. M3mepenus
IPOU3BOJAT B JBYX IEPIEHIUKYJISIPHBIX HarpaBieHUsAX. OQHO W3 HANpaBJICHUU JOJKHO
COBNaAaTh WM OBITh MapajieJbHO TUIOCKOCTH, MpoXoAsiie depe3 och marpyoxa [T,
napaimenbHo ocu MY. Ilo kaxaomy HalpaBiI€HUIO BBINNOJHSIOT HE MEHEE JECATH
U3MEPEHUNM U ONPEACIIOT CpeaHue 3HadeHus auamerpoB D, u D, Ilposepstor
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BBITIOJTHEHUE YCIIOBUSL:
|D)-D,1<001-D, . (12)
NY ¢ Ay ot 100 go 300 MM, HE yIOBIETBOPAIOUIMNA YCIOBUIO (12), K MpUMEHEHUIO
HE JIOIyCKAETCs.
OmnpenensitoT 3HaUeHUE BHyTpeHHero nuamerpa MY D B m o popmye:
D =0,5-(D,+ Dy). (13)

7.4.1.2 U3mepenue  BHyTpeHHero  auamerpa MY,  U3roToBI€HHOTO  Ha
TpyOONpPOBOJE, BBIMOJIHAIOT M0 cleayiomed Meroauke. 3MmepeHus BHYTpPEHHETrO
auamMeTpa  yyacTka — TpyOompoBoja C  YYE€TOM  OTJOXKEHHMHA  NPOU3BOJAT B
NEPIEHIUKYJIIPHBIX HAITPABJIEHUSX B COOTBETCTBUU C PUCYHKOM 3.

I I 11|

| @
i |
i )
mpydonpobod
mpyonpobod o / , T P
N A4l !
[ [ ; azmyuwka
omAoxesus | \ ‘ 2
H.

A0y
|
|
|

<O
80,
|
|
|

nampyook M1 ‘ H.

I ‘ I 11
[=0,5-Du - 50, MM

Pucynok 3

Pynerxkoii B ceuenmsax I-I u II-II He MmeHee pecatu pa3 U3MEPSAIOT UIMHY
OKPY>XHOCTH TpyOOIIpoBOAa, IPEABAPUTEILHO OYHCTHB TOBEPXHOCTH TPyOOIIpoBOAa B
30HE U3MEPEHUS NIMHBI OKPY>KHOCTH.

[Ipumeuanne — JlaHHYIO ONEpaLMIO BBIOIHAIOT TOJBKO IPH IEPBUYHON MOBEPKE
710 YCTAaHOBKH MOHTaXHBIX TaTpyOkoB 1yis 111 Ha TpyGonposoe.

Bpruucnsror cpeanre 3HaueHHs IIMHBI OKPYKHOCTH Ly v Ly, B M B ceuenunsx I-1
u II-II cooTBEeTCTBEHHO.

Beruucisiror 3HaueHuss HapykHoro auamerpa Dy u Dy, B M B ceuenusx -1 u

II-1T cooTBeTCcTBEHHO O Popmyie:

LHI

&)

Dy =———. (14)
31416

IIpr momomy U3MEpPUTENILHOM IITAHTU M INTAHTCHIUPKYJI WIM METAJUIMYECKOU

o 1 2
JIMHCUKH U3MCPAIOT paCCTOAHUA H|| )41 H|| . I/IBMCpCHI/ISI IMOBTOPAOT HC MCHCC ACCATH pa3 U
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BBIUMCIISIIOT cpeAHne 3HaueHus. OnpeaensoT 3Ha4eHne TOJIIIHHBI CTEHKH TPyOOomnpoBoaa
c ydetoM otioxkenuit Hy; B M mo ¢popmye:
H,; =Dy - H”1 + H||2. (15)
[Ipr momomM M3MEPUTENBHOM IITAHTH M INTAHTCHIUPKYJIS WIM METAJUIMYECKOU
nuHeiKkn n3mepsoT paccrostans H, ' u H, >, 3Mepenus HOBTOPSIOT HEe MEHEe JECATH Pa3
YW BBIUMCISIIOT CpeaHue 3HadeHus. OnpenensroT 3HAYCHHE TOJIIMHBI  CTEHKHU
TpyOOIpoBoa C yueToM oTioxkeHuit Hy, B M o gpopmyie:

Hpo =D - Hj_l + HJ_Z- (16)
3HavyeHue auamerpa DB M BBIYMCISIOT 11O popmyIie:
Dy =D - 2-Hu, (17)

rae Dy —3HadyeHue HapyKHOTO quamerpa B ceueHud I-1 B m;

H,; —3Ha4YeHue TONIUHBI CTEHKH TPYOONPOBOJA C YUYETOM OTJIOKEHUI B CEUEHUU
I-I B m.

3HadeHue quamerpa D) B M BBIYUCHSIOT 1O popMyIIe:

D, =Dy - 2-Hpo, (18)

rae Dy, — 3HaueHue HapykHOTO auamerpa B ceuenud 1I- II B m;

H,, —3HaueHue TONIMHBI CTEHKH TPYyOOIPOBOJIAa C YYETOM OTJIOXKEHUI B CEYEHUU
II- IT B m.

[IpoBepsroT BboHEHUE ycnoBus (12).

Tpy6omposoa ¢ y ot 100 go 300 MM, He yaoBieTBOpstomMil yciaoBuwo (12), k
IIPUMEHEHUIO HE JOIIyCKAETCS.

st tpy6onpoBoaa ¢ y ot 400 1o 2000 MM npoBepKy BBINOIHEHUS ycioBus (12)
HE IIPOBOJIAT.

OmnpenensitoT 3HaYeHUE BHYTPEHHETO [uamerpa Tpybonposoga D B M o dopmyrie
(13).

7.4.2 WU3MepeHue pacCTOSIHUA MeKTy BHyTpeHHUMH noBepxHoctsamu II1

7.4.2.1 I3mepenue pacCcTosiHUS MEXAy BHYTPEHHMMHM mnoBepxHocTsmu [II1
BBIITOJIHAIOT 10 CIeAyromen Metoauke. M3mepenus paccrosHusa Ly MeX1y BHYTPEHHUMU
nosepxHocTsAMHU [II1 mpon3BoAAT ¢ MOMOIIBIO U3MEPUTEIBHON INTAHTH, IITAHTCHIIUPKYJIS
Y PYJIETKH B COOTBETCTBUH C PUCYHKOM 4.

VYcranapnuBaior B oauH u3 narpyOkos IIII1, mpomyckaioT H3MEpHUTENbHYIO
IITAHTy B MPOTHUBOIOJOXHBIM MarpyOOK 10 ymnopa B U3Mydarollyto noBepxHocth [IIT1.
HanesaroT ¢ukcatop ¢ mpokiaaakoil, KoTopas OyJeT HCIOJIb30BaThCA IMPU YCTAHOBKE
[II12, Ha mTaHry u 3akpemisiioT ero B mnocagouyHoMm otBepctuu nox III1 marpyOka.
BeITackuBarOT MTAaHry M H3MEPAIOT pacCTosHue L, MEXIy €€ TOpLOM U TOpLOM
(ukcaTopa. BINONHIIOT HE MEHEe NeCATH U3MEPEHUM U ONPEIEIAIOT CPEHEE 3HAUCHHE
Ly.

Brruucnsror paccrossHue Mexay BHYTpeHHUMH moBepxHocTsamu IIII Ly B M 1o
dbopmye:

Lo=Lyu—Lpn, (19)
rie L, — cpeaHee pacCTOSHUE MEXIY TOPLIOM IITAHTH U TOPIIOM (PHUKCATOpa B M;

Ly — paccrosgaue mexay wusnydaromum TtopuoM I[II12 m nmocamoyHbiM MecToM B

M.
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Pucynok 4

7.4.3 N3mepeHue yrja HAKJI0HA OCH AKYCTHYECKOr0 KaHaja

7.4.3.1 N3mepeHue yriia HaKJIOHa OCH aKyCTHYECKOTO kKaHana k ocu HUY o
(pucyHOK 3) M3MEpAIOT C MOMONIbIO IITAHTH U yrioMepa. M3mepeHus mpou3BOAST HE
MEHEe OJIMHHAAIATU pa3 c ABYyX cTopoH WY, mpenBapuTenbHO YCTAaHOBUB IITAHTY B
natpyOku 1y1st Mmontaxa [1I1.

Boruncnsior cpennee 3HaueHne yria & B rpaj no Gopmye:

1 n
a=—-.a, (20)
i=l

rae 1 — YUCJIO U3MEPEHUM;
@, — 3HAYEHHE yriia O MpH i- OM U3MEPECHUHU.

B 1memaxX UCKIIOYEHUS CIIy4YalHOM COCTaBISAIOLICH IIOIPEIIHOCTH WU3MEPEHUU
IIPOBEPSIOT BBIIIOJHEHUE YCIOBHUSL:

4S,
PRt 1)

rie Ay — HHCTpyMEHTaJIbHasl IOTPEITHOCTh YTIIOMEPA;
n — TO ke, uto B popmyie (20);
S —  CpeIHEKBaJpaTHYeCKOE  OTKJIOHEHHE  pe3yJbTaTOB  HM3MEpPEHUH,

24

A, >

ompenensieMoe 1o hopmyre:
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S_a:\/ I S -ay. (22)

n—1 =
Ecnu ycnoBue (21) HE BBIOIHAETCS, NPOBOAAT JAOMOJHUTEIbHBIE U3MEPEHUS 10
TEX TOp, MOKa OHO HE OyAET BHITOJIHEHO.

7.4.4 U3MepeHue CMeNIeHUS OCH AKYCTHYECKOI0 KaHAJA OTHOCUTEJIbHO
BHYTpeHHel ctenkn UY (TpyGonpoBoaa)

7.4.4.1 I3mepeHne CMENIEHUST OCH AaKyCTHYECKOTO KaHajla ) OTHOCUTEIbHO
BHyTpeHHel cteHku MY (TpyOorpoBojga) onpeaesisitoT ¢ MOMOIIBI0 JBYX U3MEPUTEIbHBIX
IITaHT, IITAHTCHIIUPKYJIS] WIIM METAJUIMYECKON JTMHEHKHU B COOTBETCTBUU C PUCYHKOM 3.

7~ N\

duf 4 (] |
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Pucynok 5 — MI3Mepenne cMeneHust OCH aKyCTUYECKOr0 KaHalla ), OTHOCUTEIbHO
BHYTPEHHEU CTEHKU TPYyOONpoOBOJa: a) - i cueTuynukoB ucnonHenui 01 u 02;
0) - 1 cueTynkoB HcrojgHenus 03



N3Mepenust cMeleHnsl aKyCTUYECKOr0 KaHajla JJisi CYeTYMKOB ucnosHeHut 01 u
02 npoBOASAT B COOTBETCTBUHM C PUCYHKOM 5 a mo cieayrwomeid meronuke. [Ipomyckator
OJIHy IITaHTy uepe3 MoHTaxHble naTpyOku IIII, obecnieunBas CKONB3ALIYIO MOCAJKY, a
IPYTyI0 pa3MellaloT Ha Hapy>KHOM MOBEPXHOCTH TPYObl Tak, YTOObI TOYKA KacaHUs
SABJISIACH LEHTPOM IITAHTU. 3aKPEIUISIOT KOHIBI IITAHT CTSYKKaMU Ha paBHOM PACCTOSIHUU
A. WM3mepsror paccrosHhue A mTaHreHuupkysem. IIpou3BogaTr He MeHee [ecsITu
u3mepeHuid. C TOUHOCTBIO HE Xyxe 1% [ly, onpenenstor cMEmEHue OCU aKyCTUHYECKOTO
KaHalia ), OTHOCUTEIBHO BHYTPEHHEN CTEHKH TPyOOIpoBo/ia B M 10 popMyIie:

x=A-H+0,5dy, (23)
rae A — U3MEPEHHOE PACCTOSIHUE MEXY IITAHTAMU B M;

H - Tonmmmua crenku TpyOompoBoja B M IO pe3yJibTaTaM M3MEPEHHM METOJUKHU
7.4.1.2;

dy,— IraMeTp IITaHTu, IPOIMYIIEHHON Yepe3 MOHTakHbIe maTpyOku [1I1, B m.

W3mepenus cMelleHus1 aKyCTHUYECKUX KaHAJIOB JJIsl CYETYMKOB ucrnojHeHus 03
IPOBOJSAT IO CIAEAYIOIIEH METOJAMKE B COOTBETCTBUU ¢ pUCYHKOM 5 0. IIpomyckaroT onHy
mraHry yepe3 MoHTaxHsble narpyoku I1I11 u I1I12, oOecrieunBas CKONB3AILIYIO TOCAIKY, a
IPYTYI0 pa3MeIlaloT Ha Hapy»KHOH IOBEPXHOCTH TPYyOBbl Tak, 4TOOBI TOYKA KacaHUs
SIBJISJIACH LEHTPOM IITAHTU. 3aKPEIUISIOT KOHIBI IITAHT CTSKKAMUA Ha PABHOM PacCTOSHUU
A. WM3mepsaror paccrosHue A mTaHreHuupkyJsem. IIponsBomar He MeHee necsaTH
n3mepeHu. C TOUHOCTBIO HE Xyxke 1% [ly, onpenenstor cMemeHne 0Cu aKyCTHYECKOTO
KaHalia )(; OTHOCUTEJIbHO BHYTPEHHEHN CTEHKU TpyOOomnpoBoa B M 1o (hopmyiie:

X1 =A-H;+0,5dy, (24)
rae A — U3MEPEHHOE PACCTOSHUE MEXIY IITAHTaMU B M;

H; — Tonumua cteHkd TpyOOnpoBoJa B M MO pe3yibTaTaM U3MEPEHUN METOIUKH
7.4.1.2;

dy,— 1O k€, uTo B hopmyuie (23).

[lepemeniaroT BHENIHIOI IITAHTY Ha APYTYI CTOPOHY TpyOONpOBO/AA, BTOPYIO
yepe3 MoHTaxHble mnarpyOku III13 wu II[14, oOecrieunBas CKOJNB3SANIYIO TMOCAJKY.
3aKperuIsiioT KOHLBI ITAaHT CTSHKKAaMHU Ha paBHOM paccTosiHuu B. M3mepsitor paccrosiHue
B wranrennupkynem. [IpousBoaar He MeHee aecsatd udmepeHuidl. C TOYHOCTBIO HE XYXKe
1% [y, ompenenstoT CMEIIEHHE OCH aKyCTHYECKOro KaHala ), OTHOCUTEIBHO
BHYTPEHHEHN CTEHKHU TpyOONnpoBoaa B M 10 (hopmyJie:

A2 = B - H2 + O,S'dm, (25)
rae B —u3mepeHHoe paccTosiHuE MEXKy IITAHTAMU B M;

H, — TtommuHa cteHkn TpyOOnpoBoJa B M IO pe3yjbTaTaM U3MEPEHUN METOANKU
7.4.1.2;

dy — TO ke, yTo B popmyuie (23).

[IpoBepSAIOT BBINIOJIHEHUE YCIIOBHUS:

- s cuetyukoB ucnosineHu 01 u 02 (oxgHOJIyueBas cxema):

0,49D, < y<051D,; (26)
- IS CYETYUKOB HcnojiHeHus 03 (AByXIydeBasi CXeMa):
024D, < g, <0,26D, . (27)

TpyOonpoBoa, HE yAOBIETBOPSIIOUUN YCIOBUIO (26) /ISl CYUETYMKOB MCIIOJHEHUM
01, 02 u ycnoButo (27) — 11 c4eTYMKOB UcnofHeHus 03, K MpPUMEHEHUIO HE JTOMyCKaeTCsl.
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7.4.5 Onpenesienne AJIMHBI AKTUBHON YaCTH AKYyCTHYECKOI0 KaHAJIa

7.4.5.1 OnpenensdoT IJIMHY AaKTUBHOW 4YacTH aKyCTHYECKOro KaHaia L B M
(pucyHok 3) o dhopmyiie:
2DH

LZD—. 2D, -7), (28)
_sina

rne Dy D,— 3HadeHus aAuaMerpa B M I10 pe3ysbTaTaM U3MepeHuil Meroauku 7.5.1;

X, — CMEILEHME OCH aKyCTUYECKOI0 KaHajla OTHOCHUTEIIbHO BHYTpPEHHENU cTeHku Y
(TpyOOompoOBO/Ia) B M 1O pe3yJbTaTaM U3MEpEeHUI MeToauku 7.4.4;

0L — YroJI HaKJIOHa OCH aKyCTHMYECKOro KaHajia K ocu MY B rpag no pesyibratam
U3MEPEHUN METOIUKH 7.4.3.

[IpoBEPSIOT BBITIOJHEHUE YCIOBUSL:
L,-r>-% (29)
1ga

rae Ly — paccrosiHne Mexay BHyTpeHHUMH noBepxHocTsamu [II1 B M mo pe3ynpraram
U3MEpeHni Metouku 7.4.2;

d — nuametp m3nyyaroieit noBepxHoctu I1I1 (macnoptHoe 3HaueHnue Ha I[111) B M;

oL — TO &€, 9To B hopmyde (28).

Ecnu ycnosue (29) He Boinonusiercs, To MUY (tpyOonpoBoa) K NPUMEHEHHUIO HE
JOITy CKaeTCs.

7.4.6 OmnpenejieHue ruIPOAMHAMUYECKOro Ko3gunueHTa

7.4.6.1 I'mapoauHamMudecKuii KO3 PHUITUSHT m ONIPEACIIAIOT 0 hopMmyJie:
mmax + mmin

m:#, (30)
rae Mye, — 3HAYCHHE THUIPOJUHAMUYECKOTO KOod(uImeHTa, COOTBETCTBYIOIIEE
MaKCUMaJIbHOMY 3HAaYCHUIO yuciia PeitHonbaca Re,,,,;

My, — 3HAYEHHUE THUIPOJAMHAMUYECKOTO KOd(DPUIIMEHTa, COOTBETCTBYIOIIEE

MHHHUMaJIbHOMY 3HAUY€HUIO yncia PeliHoibaca Re,,;,.
Uucna Petinonbaca Re,,, U Re,,;, onipenenstor mo Gopmyiaam:

4 ’ Qmax
emax = . (31)
31416-D-v(z, )
4 ) Qmin
(32)

emin =
3,1416-D-v(t,. )’
rue Opin 1 Qe — HaMMEHBIIIEE W HAMOOJIbIIIEe 3HAUYCHHS HU3MEPSEMBIX PacXO0B
COOTBETCTBEHHO B M3/C;
D — Buytpennuit nuametp MY (TpybomnpoBoaa) B m;
vit.) U V(t — 3HA4YCHUA Koacl)(l)HuHeHTa KMHEMATUYECKOM BS3KOCTH IIPH

min ax)
HauMEHbLUEH f,;, W HauOONbLIEH f,, TEMIEpaTypax KOHTPOJUPYEMOU Cpebl
COOTBETCTBEHHO B M/C.

3HaueHUs] TEMNOEPATYpP lyyn W lyge BBIOMPAIOTCA JUIS KOHKPETHBIX YCIOBUH
SKCIUTyaTalliy CYeTYMKa. 3HadyeHue Kod(duimeHTta KUHEMATHYECKOH BA3KOCTH V(1),

COOTBCTCTBYIOIICC TEMIICPATYPC BOAbBI B YCIIOBUAX JSKCILTYaTalUU CUCTUMUKA, OIPCACIIAOT
20



N0 JaHHBIM Tabnuibl 3. M3MepeHue KUHEMaTUYECKOW BA3KOCTH JIPYTHX KUJKOCTEH
U3MEPSIETCA 10 0TOOPAHHOU MPOOE BUCKO3UMETPOM.
Tabauna 3

KunemaTnueckasi BI3KOCTh BOJIBI V (1), x10° M*/c

t, °C
0 1 2 3 4 5 6 7 8 9

0 1,793 | 1,732 | 1,675 | 1,621 | 1,569 | 1,520 | 1,474 | 1,429 | 1,387 | 1,347

10 1,308 | 1,272 | 1,237 | 1,203 | 1,171 | 1,1401 | 1,1107 | 1,0825 | 1,0554 | 1,0294

20 | 1,0045 {0,9805 | 0,9574 | 0,9353 | 0,9139 | 0,8934 | 0,8736 | 0,8545 | 0,8361 | 0,8184

30 | 0,8012 |0,7847 | 0,7687 | 0,7533 | 0,7383 | 0,7239 | 0,7099 | 0,6964 | 0,6833 | 0,6706

40 | 0,6583 | 0,6464 | 0,6348 | 0,6236 | 0,6127 | 0,6022 | 0,5919 | 0,5820 | 0,5723 | 0,5629

50 | 0,5537 |0,5449 | 0,5362 | 0,5278 | 0,5196 | 0,5116 | 0,5039 | 0,4963 | 0,4890 | 0,4818

60 | 0,4748 | 0,4680 | 0,4613 | 0,4549 | 0,4485 | 0,4424 | 0,4363 | 0,4305 | 0,4247 | 0,4191

70 | 0,4137 | 0,4083 | 0,4031 | 0,3980 | 0,3930 | 0,3881 | 0,3833 | 0,3787 | 0,3741 | 0,3691

80 | 0,3653 | 0,3610 | 0,3568 | 0,3527 | 0,3487 | 0,3448 | 0,3410 | 0,3372 | 0,3335 | 0,3299

90 | 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 - - - - - - - - -

3HadeHHUEe TUAPOIMHAMUICCKOTO KodhpummeHTa m,,,, OnpeaesstoT no Gopmyie:
m,_ =101+038-/1, (33)

raie A — KodhOUIMEHT TUAPABIMYECKOTO TPEHUS.
3nauenune kodpPuIrenTa rTuApaBInIECKOTO TPEHUS PAaCCUUTHIBAIOT 1O (hopmyie:

A=0,11-4 63 +R—l”, (34)
Remalx D

rae Re,,,,— MakcuManbHOE 3HaUCHUE ynucia PeliHonbAca;

R, — 3Ha4YeHWE DOKBUBAJICHTHOW INIEPOXOBATOCTH TpyOOMpoBOAa B M B
COOTBETCTBUU ¢ TaOnuie 4;

D — BHYTpEHHUH TuaMeTp TPyOOIpoBOa B M.
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Tabnuia 4 — 3nayenus skBuBasieHTHOM 1mepoxoBaroctu R, mo 'OCT 8.586.1-2005

CocrosiHrie BHyTpEHHEN TOBEPXHOCTH
3
Bun tpy0 u maTepuan TpyOOIpOBOJA U YCIOBUS R,, 107 M
AKCIUTyaTaIuu
[lenbHOTSAHYTBIC TPYOBI U3 Texnnyecku riaakas, 0es3
JaTyHU, MEU, aTFOMUHUS, OTJIOKEHU I
IUIACTMACChI 0,03
TpyOsl U3 HEpKaBEIOMICH Hogas
cTalu 0,03
[{eapHOTSIHYTHIE CTAJIBHBIC:
- XOJIOOHOTSHYThIE 0,03
HoBas
- TOPSYETAHYThIE 0,10
- IPOKATHbBIE 0,10
[lenbHOCBapHBIC CTAIBHBIC:
- IPSIMOLIIOBHBIE Hosas 0,10
- CO CIUPaJIbHBIM IIIBOM 0,10
C He3HaYHUTEJIHLHBIM HAJIETOM
pPKABUYHHBI 0,15
PxaBas 0,25
[TokpsITasi HAKUIIBIO 1,25
CranbpHble TpyObI CWIJIBHO MOKPBITAsi HAKUTIBIO 2,00
butymusupoBanHasi, HoBas 0,04
butymusupoBanHasi, ObIBIIIas B
AKCIUTyaTalluu 0,15
OnurHKOBaHHAA 0,13

MuHuManbHOE 3HAYEHUE TUAPOIUHAMUYECKOTO KOI(DPUIIUEHTA M1y, OTIPEIETISIOT
Cc moMmoIlpl0 rpaduKa, MOKAa3aHHOTO HA PHUCYHKE 6, MO 3HAYEHUIO KOAI(PUIIMECHTA
TUIPABINYECKOTO TPEHUS A 1 yncity PeliHonbaca Re,,.
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Pucynok 6

7.5 Onmnpenesienne NOrpemrHocTH KO3 puiueHTa npeodpa3oBaHuA

7.5.1 IlorpemmHocts ompexneneHuss koddduuuenta mnpeodpazoBanus Oy B %

pPacCUUTHIBAIOT IO popMmyJie:
2 2
Oy =40, +0,, (35)
rae 0, — MOTPEUIHOCTh U3MEPEHHMS TMHEHHO-YTIIOBBIX pa3MepoB UY (TpybomnpoBoja) B
Po;
0,, — IOTPENIHOCTh OMPEAEICHHS THIPOAMHAMUIECKOT0 Koo duimenrta B %.

[TorpernHocTh U3MEpPEHHsI IMHEHHO-YTIIOBBIX pa3mepoB WY (TpybompoBona) o, B
% omnpenensoT no Gopmyie:

2 2 2
5 =+i00. |[3AD) [2:ALY (2-Aa) (36)
) 3D L o
rne  AD, AL, A — WHCTPyMEHTAlbHbIE IIOTPEIIHOCTH CPEACTB H3MEPEHHH,

UCIOJIb3yEeMbIE MIPU U3MEPEHHUSIX BHyTpeHHero nuamerpa Y (tpybonposona) D, nivHbBI
AKTUBHOW YaCTH aKyCTHYECKOTO KaHajla L M yrjla HaKjloHa OCH aKyCTHYECKOro KaHajua K
ocu 1Y oL B M 1 rpaZl COOTBETCTBEHHO.

[TorpemrHoCTh  ONpeNeNieHus] TUAPOAMHAMHYECKOTO Koddduimenta J, B %
OnpenesstoT o hopmyiie:

S =100 Tmsx ~Mmin (37)
Mpax T Mg

A€ Mgy, My — MAKCUMQJIbHOE M MHHHMMAJIBHOE 3HAYEHUS THIPOJMHAMUYECKOIO
ko3¢ duLMeHTa 110 pe3yJibTaTaM METOAUKHU 7.5.6.

7.5.2 Pe3ynpTaT CUMTAIOT MOJIO)KUTEJIBHBIM, €CJIM IOIPEIIHOCTh ONPEACICHUS
ko3¢ unrieHTa npeodpa3oBaHus HE NPEBbIIAET, %:

- B JMana3’oHe pacxoAoB OT Quin 10 Qp, — = 2,0;

- B JuanasoHe pacxonoB OT Qp 10 Quax — + 1,5.
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7.6 BBoja rpaayMpoOBOYHBIX JaAHHBIX

7.6.1 Jnsa cuerunkoB moaudukanuii ¢ XKKUW otkmouaror pazsemM RS-232 ot
miatel Moaysia JKKU u moaxmtouaroT k uHTepdeiicHomy pazbemy RS-232 na mare
MOZYJIA yABTPa3ByKOBOI'O KaHaJa.

7.6.2 IlpousBoadar 3anuck napamerpos Dy, Dy, % (X1, X2), O, Lo, A B mamsats bOII
C NOMOIIBIO IporpaMMHoro obdecrneueHus: “KamepToH” B COOTBETCTBHM C JOKYMEHTOM
“UHCTpyKIMS 1O MPOBEACHUI0 KOCBEHHOW IpaJyupoBKU cyeTurka >xuakoctu [TPAMEP-
510”.

[Ipumeuanne — [Ipyn nmeproanyecKor NMOBEPKE IMPU U3MEHEHUM TOJIIMHBI CTEHKH
TpyOorposoaa B namsaTe bOII 3anucsiBatoT mapametpst Dy, D, % (X1, X2), TP U3MEHEHUU
KOHTPOJIMPYEMOU JKUJKOCTH, [IMAIA30HOB PACX0Ja M TEMIIEpAaTypbl KOHTPOJIUPYEMOU
KUJKOCTH, COCTOSHUSI BHYTPEHHEH MOBEPXHOCTH TpyOormpoBoga — B mamsate BOII
3aMKUCHIBAIOT TAPAMETP A.

7.6.3 Jns cuerunkoB moamdukamuii ¢ KKU ortkmouator pazsem RS-232 or

IJ1aTbl MOAYJIA YJBTPA3BYKOBOI'O KaHalla M IOJKIIIOYAIOT K Pa3bEMy Ha IJIaTC MOYJIA
KKUH.

7.7 HpOBepKa OTCYTCTBHUSl CHTHaJ1a Ha YaCTOTHOM BbIX0JA€ IIPHU HYJCBOM
SHAYCHUHU pacxoaa

7.7.1 Tlonkmouwator WY (IIII) u B3I, npousBoaar KaiuOpOBKY HyIs B
COOTBETCTBUHM C PYKOBOJACTBOM IO 3KCIUTyatanuu. C MOMOIIbIO CUYETUYMKA HUMITYJIHCOB
KOHTPOJUPYIOT KOJMYECTBO HMMIYJIbcOB Ha koHTakTax FI1P+, F1P- (mns cuerunkoB
ucrnonHeHus 02 KOHTPOJUPYIOT KOJIWYECTBO UMIMYJIbcOB Ha KoHTakTax F1P+, F1P- mus
nepBoro kanana u F2P+, F2P- — nyis Broporo kanaina) 3a Bpems 60 c.

7.77.2 Pe3ynbpTar MOBEPKU CUMUTAIOT MOJOXKHUTEIBHBIM, €CIU 3a BpeMs 60 ¢ uucio
3a(MKCUPOBAHHBIX UMITYJILCOB HE OoJiee 5.

[Ipu oTpumatenbHOM pe3yJibTaTe MPOBEPSIOT YIUIOTHEHUS, U, YCTPaHUB
HEUCIIPABHOCTh, MOBTOPSAIOT MPOLEAYpY KaIMOPOBKU HYJS M OINEpalUi0 KOHTPOJS
KOJIMYecTBa HUMITyJbCOB. [lpum OTpHUIIATEIbBHOM TIOBTOPHOM pe3yjbTaTe CUYETUYHK
PU3HAETCS HE TOTHBIM.

7.8 OnpoGoBanue

7.8.1 OmpoOoBaHuE MPOBOIAT CIEAYIOMUM 00pa3oM:

- o0ecrneynBarOT JBWKEHUE I[IOTOKAa KOHTpOJUMpyeMou cpeasl uepe3 WY
(TpybonipoBoz ¢ ycraHoBieHHbiMU [1II) B nuamna3oHe pacxoAoB, YKa3aHHBIX B MaclopTe
CUETUHKA;

- MOJAAIOT MUTaHUE, €CJIM OHO HE MOAAHO.

- yOexJarTcs B HHIMKALMM TIOKa3aHMM pacxoja, H3MEHEHUHu oObema
HapacTaoUIMM UTOTOM M BpeMeHu Oecriepeboirinoi pabotsl yepe3 1 mun Ha XKKU BOII
(mnsa cuetuynkoB moaudukaiuii ¢ JKKHN);

- € IOMOIIBIO CYETYMKA UMITYJIbCOB ITPOBEPSIIOT HAJIMYME CUTHAJIA HA YaCTOTHOM
BBIXO/€ (BBIXOJIaX — I CYSTUMKOB ucnoiaHeHus 02);
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- WHJUKALMS CBETOJMOJHBIX WHJUKATOPOB KOHTPOJS COCTOSIHUSL CUETYMKA
“PABOTA”, “CUT'HAJI”, “PEBEPC” na nuueBoil cTopoHe Kpblliku Kopmyca BOII
JOJIKHA COOTBETCTBOBATh OIKMCAHUIO, YKa3aHHOMY B PYKOBOJCTBE IO 3KCIUTyaTaluu
CUETUHKa.

7.8.2 CueTyuK, HE yIOBJIETBOPSIOUIMN YKa3aHHBIM TPEOOBAaHUSIM, MPU3HAETCS HE
T'OJTHBIM.

8 OdopMmienne pe3yJIbTaTOB NOBEPKHU

8.1 [Ipy NONOKUTENBHBIX pe3yJbTaTaX IIOBEPKU IOBEPUTENb B MPOTOKOJE
MOBEPKU (TIPUJIOKEHUE A) CTaBUT CBOKO TMOJNKUCH, YJAOCTOBEPEHHYIO KIEHMMOM IO
TP 50.2.007-94 ¢ ykazanueM JaThl, a TaKXke JelaeT OTMETKY B IMaclopTe
npeoOpaszoBatenss v (wiam) Bblgaercs “CBUIIETENICTBO O IMOBEPKE” B COOTBETCTBUU C
ITP 50.2.006-94.

8.2 Ilpn oTpuUATENBHBIX pPE3YyJIbTaTaX MOBEPKU CUETUMK MOMJICKHUT Iepeaadye
W3TOTOBUTEIIO WJIM €r0 CEPBUCHOMY LIEHTPY B PEMOHT, JJIsi TOBTOPHOW T'PagyupOBKU U
HACTPOUKHU.

8.3 Ilpu oTpuUATENbHBIX pe3yjbTaTax MOBTOPHOW MOBEPKHM CUETUHK K
IPUMEHEHUIO HE JONycKaroT. BreimuceiBaercs “M3BelieHMe 0O HENPUTOOHOCTH K
npuMeHeHunto” B cootBercTBuU ¢ [P 50.2.006-94.
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Hpuiaoxenue A
(pexoMeHayeMOE)

HpOTOKOJI MOBEPKMN

Cuetunk skuakoctd  yinbTpa3BykoBoil IIPAMEP-510, wucnonHeHue
MoaU(UKALUS ___, HATMYUE BOZMOXXHOCTH U3MEPEHUN PEBEPCHOTO MOTOKA
HET).
Cocrasn cuetunka: BOII, 3aBoackoi Ne :
V1, 3aBoackoit Ne , Hdy MM;
NVY?2 3aBoackon Ne , dy MM;
COoeMHUTENbHBIE Kabemu nuHoi: Mexay UY1 u BOII M; UY2 u BOII M.

I1I11, 3aBoackoi Ne
I1114, 3aBomckoimr Ne

; IIT12, 3aBoackom Ne

KOTOPOT'O U3rOTOBJIEH Ha TPYOOIIPOBOJIE).
coelMHUTENbHbIe Kabenu JuHoi: mexay T1IT u BOI1

M.

: IIT13, 3aBoxackoit Ne ;
(3aBoxckue Homepa IIII ykaseiBaror s cuerumka, Y

3HaueHHS H3MEPAEMbIX PACXOJIOB, M /U:

NV Ne
Qmin Qmax
1
2
KOB(b(I)I/IHI/IeHT Hp€O6pa3OBaHI/IHI - HA 4aCTOTHOM BbIXOAC kf I/IMH/I[M3;

3
- Ha YaCTOTHOM B3BEILIEHHOM BbIXo1€ K), IIM”/UMTIL.
Koadbdumuent nenenus popmuposarens pabouyux UMIyabcoB K.

YcnoBus nposenenust noBepku bOII:

HaumeHoBanue Enununa uzmepenus 3HaveHne
Temneparypa oC
OTHOCUTENBHAS BIIAXKHOCTh %
ATtMochepHOoe naBieHne xIla
Temmneparypa Bobl °C
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PesynbraTel noBepku bOII:

. IIpenenant
HaumeHoBaHHe METPOJIOTHYECKOH DakTHYECKOE
AOIyCKaeMBbIX
XapaKTePUCTUKHU 3HAYEHHUE .
3HAYEHUH
+1.5 - ma
CYECTUYUKOB

OcHOBHAsT OTHOCHUTENBbHAS TOTPEIIHOCTh TPHU
npeodpa3zoBaHUU o0bema B BBIXO/THOM
AJIEKTPUYECKUI CHTHAJ Ha YaCTOTHOM BBIXOJIE, Ha
JaCTOTHOM B3BEIICHHOM BBIX0jI€, %

ucnoigHenuu 01,
02;

+1,0 - TSt
CUETYMKOB
ucronnenus 03

OcHOBHasE OTHOCHUTENbHAS TMOTPEIIHOCTh TMPH
npeoOpa3oBaHWM  HMMITYJIbCHOTO  BBIXOJHOTO
curHaia B OOBEM TpU TNPEACTABICHUU HA
WHIMKATOpPE, U3MEPEHUH BpeMeHH OecriepeOoitHon

pabotsl (st moaudukanuu ¢ XKKN), % + 0,01
OcHOBHasi OTHOCHUTENIbHAS TOTPEUTHOCTh TIPHU
npeoOpa30BaHUM YaCTOTHOT'O BBIXOJHOTO CHUTHAja
B CUTHaJI MOCTOSTHHOTO TOKa (J/IT MOAU(MUKAIIUU C
TOKOBBIM BBIX0J10M), % +0,2
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HUcxonnrie nanaeie MY xanan Ne

JlnvHa mpsIMOJTMHEWHOTO y4acTKa TpyoonpoBoaa mo MY .............. B [ly.
JnuHa npsiMOIMHEHHOT0 y4yacTka Tpyoonposoaa mociae UY .............. B Nly.
Bug mectHoro conpotuBieHus 10 UY ...,

Crioco0 yeranoBku [T HA MY oo

JliiHa oKpyKHOCTH TpyOOmpoBoaa:

LH1 .............................................................................. MM;
| I MM.
Hapy>xHblii quameTp TpyOomnpoBoaa:

| D) MM;
DHz .............................................................................. MM.
TonmuHa cTeHKU TpyOOnpoBoaa:

5 MM;
| 5 IS MM.
BuyTpennuii auameTp TpyOOmpoBOAA D...o.vvvviiiiiiiiiiiiiiiiiaae MM.
-BIUIOCKOCTH IIII Dy oo MM.
-BIUIOCKOCTH L IIIT D /v e e, MM.
[TorpemHOCTh U3MEpEeHU TUaAMETPA D ...ooovvvviiiiiiiiiiiieenn, MM.
VYT0J1 HAKJIOHA OCH aKyCTHUUYECKOTO KAHAMA O «.uvenveneeneeeeenaannennn .
[TorpemHOCTD UBMEPEHUS YTHA AQL ..o vueiiiiiiiiiie i, .

Paccrosnue Mex 1y mTaHraMu:

A MM;
B MM.
JIAAMETP TITAHTH AII1. + e e vveenneeneeeteete et et e eeeeieeeeeenaeennns MM.
CMeleHNE OCU aKyCTHUECKOTO KAHAMA . uvneenneaneanneaneannennennn. MM.
CMeleHNE OCU aKyCTHUUECKOTO KAHAIIA 7. uvennenneennenneennennennennn MM.
CMeleHNE OCU aKyCTUUYECKOTO KAHAMIA 2. uvennenneennenneaneennennennn MM
[TorpemHOCTh UBMEPEHUS CMEIIEHUS AY. . .ovvviviiiiiiiiieaaneennn, MM.
Paccrosiare MexIy TIIT Lo...ooovnneeiii e MM.
[TorpemiHOCTb U3MEPEHUS PACCTOSTHUS Lp....veueenieniininiiineanen, MM.
KuHeMaTHUECKas BABKOCTD V(f,1) «vvvieriniiniiniiniiiiiiiiiiieaans m/c.
Kunematndeckast BASKOCTD V() «.ovvriiiiiiiiiiiiiiiiiiiiiiinne, m/c.

PE3YJIBTATBI PACYHETA
JInuHa aKTUBHOM YAaCTH aKyCTHUYECKOTO KAHAMA ....vuuveennenne. .. MM.
YUCIIO PEHMHOIBICA R imin « - v veeeee et
=07 (o) (010 &d37 05 (0091 (o 0 (2
Ko pummeHT ruipaBIndeckoro TPEHHUS A v ..vnveneenenennnnnn..
MakcumanbHOE 3HaYEHUE TUAPOAUHAMUYECKOTO KOIDPHUIIMESHTA 1)y
MuHrMaIbHOE 3HAYCHHE THAPOANHAMHYECKOTO KOOPPHUIIUEHTA Mypipy .
[MTorpemHocTh U3MEPEHHUS TINHERHO-YTTIOBBIX pa3mMepoB MY J,......... %.
[TorpenHoCTh OnMpeAeIeHUs THIAPOANHAMUYIECKOr0 Kodh duimueHTa d, %.
ITorpenrHocTh onpeaeaeHus KodhpuirenTa npeoopasoBaHus Ogy.. ... .. %.

Pacuet npoussen

/ moamuce / @.11.0.

JlaTa
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PGSYJ'H)T&TBI IMOBCPKU CHCTYHKA

HaumMmeHnoBanmue
onepanuu

Texnuveckue TpedGoBaHUsA

3akJroueHue o
COOTBETCTBHHU

Buewmnuii ocMoTp

COOTBETCTBYET WUJIU
HE COOTBETCTBYET

[TpoBepka MPaBUIBHOCTH
yCTaHOBKU Kod(duimenta
npeoOpa3zoBaHus o
9aCTOTHOMY BBIXOJLY

11k,
(ms mogudukamuu ¢ XKKI)

IIpoBepka

CUTHajla Ha
BBIXOJIE TIpU
3HAYEHUU pPacxoa

OTCYTCTBUS
YaCTOTHOM
HYJIEBOM

I[Ipy HyJI€eBOM 3Ha4YeHUH
pacxoja Ha  4YacCTOTHOM
BbIXOJIe He  Oomee 5

UMITYJIbCOB 3a 60 C

OnpoboBanue

CuyeTyMK  JOJDKEH  OBITh

paboTocroco0eH

JlaTa mpoBeeHNs IOBEPKU

3aKIIOYEHUE O MPUTOAHOCTH

[Tonnuck, pamunus noBeputens

(rozeH, HE TOCH)
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