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BBenenue

Hacrosimmit  n1OKyMEHT — pacnpoCTpaHseTcss  Ha  CYETYMKH  KUJKOCTH
ynbTpa3BykoBbie [IPAMEP-510 (manee - cyeT4Mkn) ¢ JUaMeTpaMu YCIOBHOIO ITPOXOAa
(dy) nsmepurensubix yyactkoB (1Y) ot 40 no 200 MM BKJIFOUUTEIBRHO U YCTAHABIUBACT
METOJMKY HUX NEPBUYHOM, NEPUOAUYECKONM U BHEOYEPEAHOM IIOBEPOK IIPOJIMBHBIM
croco0oMm (Tpu MPOJIUBHOM CIIOCOOE TPATyHUPOBKH).

[IepBUYHON MOBEPKE IOJABEPralOT CUETUYMKUA IPU BBIIMYCKE W3 IPOU3BOJICTBA,
NEPUOANYECKON — CUETUUKHU, HAXOASAIINECS B IKCIUTyaTallUU.

Breouepennoii moBepke B 00bEME MEPUOAMYECKONW TOJBEPralOT CUETYUKUA B
cootrBeTcTBUM ¢ AokymeHToM IIP 50.2.006-94 “I'CHU. Ilopsimox mpoBeAeHUsT MOBEPKU
CPEACTB U3MEPEHUN .

Mex1noBepOoYHbIN UHTEPBAI - 4 roja.

1 Onepannu moBepku

1.1 Ilpu mpoBeneHUN MOBEPKHU BBIMOJIHSIOT ONEpaIiy, yKa3aHHble B Tabmuie 1.

Tabawnma 1
Howmep IIpoBenenue onepauuu npu
HaumeHoBaHue onepanumn TyHKTa e it i
OKYMeHTa PBUYHOI | MepHOIAMYECKOI
no nosepke | MOBepKe noBepke

Buemnuii ocMoTp 7.1 na na
[IpoBepka MpaBUIIBHOCTU 3aJaHUs

(BBoma) koddduimenta mnpeodbpaso-

BAHMS 10 YACTOTHOMY BBIXOJY 7.2 na Ja
[IpoBepka Ha repMETUYHOCTD U

npoyHocTh Y 7.3 na na
[IpoBepka OTCYTCTBUSI CUTHajlIa Ha

YaCTOTHOM BBIXOJIE TpPU HYJIEBOM

3HAYEHUM Pacxolia 7.4 na Ja
OnpoOoBaHue 7.5 na na
Onpenenenue OCHOBHBIX

OTHOCHUTEIBHBIX TOTPEITHOCTEN TIPH:
- m3Mepennn oobema o JKKH ;
- mpeoOpa3oBaHnn 00BbEMa B

BBIXOJTHBIC DJICKTPUICCKUE CUTHAIIHI;
- mpeoOpa3oBaHUU pacxo/ia B

TOKOBBIM BBIXOJHOM CUTHAJ 2 7.6 na aa
Onpenenenue OTHOCHUTEJILHOMN

MOTPENTHOCTH npu U3MEpEHUU

BpeMeHH Oecriepe6oiiHoit paboTs! 7.7 na na

1 .
) BEITIONHACTCS VIS CYETUNKOB MoauuKaruii ¢ JKKI.

2 .
) BBINOJTHACTCS TS CYETUMKOB MOAM(DHUKALHH C TOKOBBIM BBIXOOM.




2 CpeacrBa moBepKH

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

Tabnuna 2
Howmep HanmenoBanue u Tun (ycJ10BHOe 0003HAYeHNE) OCHOBHOTO MJIH
MYHKTA BCIIOMOraTeJILHOI0 CPeICTBA MOBEPKHU; 0003HAYEHHE HOPMATUBHOI0
JOKYMEHTA | JOKYMEHTA, perjiaMeHTHPYIOIIero TeXHu4ecKue TpeGoBaHus, u (MJin)
1no METPOJIOTHYECKHE U OCHOBHbIE TEXHUYECKHE XapaAKTePUCTUKH
MOBEpKe CpeacTBA NOBEPKH
VYcraHoBka sl THAPOUCHBITAHUNA Ha AaBlieHMe He MeHee 2,4 Mlla,
73 MaHOMETP, npeaen usmepenui He menee 2,0 MIla, KT 1,0.*
VYcraHoBka miid THAPOUCHBITAHUM Ha naaBieHue He MeHee 3,5 Mlla,
MaHOMETP, npeaen nsMmepenui He menee 3,2 Mlla, KT 1,0.**
VYcranoBka  moBepouHas — BogoMmepHas — “TIPOMEKC”,  nuanason
BOCIIPOM3BOIAMMEIX pacxogoB oT 0,4 mo 400 M’/4, mpeden HOMycKaeMOoil
74 OTHOCHUTEJIbHOM MOTPENTHOCTH u3MepeHus oobema + 0,35 %.

' Cueruuk umnynbcoB CH-01, npenenst mamepenut or 1 mo 1000 c,
OTHOCHUTEJIbHBIE TOTPEIIHOCTH u3MepeHuss Bpemenn * 0,01 %,
cyera UMITyabCoB — + 1/N, rie N-uncio uMITyabCoB.

7.5 CpencrtBa uamepenuii no 1. 7.4.

CpenctBa uamepenuid no 1. 7.4.

TepmomeTp CTEKIISIHHBIN PTYTHBINM, nuana3oH uaMepenuit ot 0 go 50 °C,
npezen npomnyckaemoit norpemxocty * 0,5 °C.

bapomerp anepoun M67, nuanazoH u3MEpseMOro arMochepHOro
napienus ot 84 no 106 klla, morpemuocts £ 2 kl1a.

[Icuxpomerp  acnupanuoHHbii  MB-4-2M, auana3oH  u3MmepeHus
7.6 OTHOCUTEJIBHOM  BiIaxHocTh  Bo3ayxa or 10 mo 100 %,
NOrpemHocTh = 5 %.

Bonsrmetp yHuBepcanbHbiii udpoBoit GDM-8245, nuana3on usmMepeHus
nocTosiHHOro Toka oT 4 1o 20 MA, M[OrpemHoCTb H3MEpPEHUs
+(0,2...0,3 % + 2 en. mu1. paspsiga).

Pesuctop MJIT-0,125 ¢ nonyckom 5 %, Homunanom 4,3 kOm.

Tpanzucrop KT3153E9.

I'eneparop CHUTHAJIOB CIielIMaJIbHOU bopmbI I'cc-10/1,
4acTOTa BBIXOJIHOTO curHaia 1 kI'm, morpemHocTs (5-10'4 I'm + 1 MxI).
Nctounuk nutanusi noctostHHOTO Toka b5.30/3, BbIXoAHOE HampsiKeHUE
ot 0 mo 30 B, Beixognoi Tok ot 0 10 3 A.

Pesucrop MJIT-0,125 ¢ nonyckom 5 %, nomunasiom 4,3 kOM.

Tpanzucrop KT3153E9.

ES
Jnst cyeTunkoB ¢ pabounm n30bITOUHBIM JaBieHueM MY no 1,6 Mlla.

£

st cyeTunkoB ¢ pabourm u30bITOUHBIM JaBieHueM Y no 2,5 Mlla.

1.7

JlonmyckaeTrcsi HMCHOJIb30BAHUE JPYIUX CPEICTB HM3MEpPEHHI, HE YKa3aHHbIX B
Tabmune 2, HO OoOecneuyMBaIOIIMX ONPEICIEHUE METPOJIOIHUYECKUX XapaKTEPUCTHK
MOBEPSAEMBIX CUETUYMKOB C TPEOYEMO TOUHOCTHIO.
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2.2 Bce cpeactBa MOBEPKH AOJDKHBI OBITH MOBEPEHBI M HWMETh JACUCTBYIOLIHNE
CBHUJETEIBCTBA O MTOBEPKE (ATTECTALMM) UIN OTTUCKHU IMOBEPUTEIBHBIX KIEHM.

3 TpeOoBanue kK KBaTH(PUKANMH NIOBEPUTeEICH

3.1 K npoBeneHuro H3MEpeHUN MpU IMOBEpKe U 00paboOTKe pe3yiabTaToB
MU3MEPEHHI JOIMyCKAIOTCs JIUIA, aTTECTOBAHHBIC B KaueCTBE MOBEPUTENICH U M3yUMBIIHE
TEXHUYECKYIO JIOKyMEHTAIIMIO Ha CUETYUKU U CPEJICTBA MX TTOBEPKH.

4 TpeOoBanusi 6€30MACHOCTH

4.1 Ilpu moAroTOBKE K MOBEPKE W BO BPEMS BBINIOJIHEHUS TIOBEPOYHBIX OIepaiui
coOmrofiaTh TpeboBaHMUs OE30MaCHOCTH, YKa3aHHBIE B JKCILTyaTAI[MOHHOW JTOKYMEHTAIlUU
Ha O0OpYyJOBaHHWE W CPENICTBA M3MEPEHM, a TaKK€ B PYKOBOJICTBE IO JKCILIyaTaIluu
CYETUYUKOB.

S YciaoBusi moBepKu

5.1 Ilpu npoBeneHNN OBEPKH IOTKHBI COOTI0IATHCS CIAEAYIONIUE YCIOBUS:

- TeMIlepaTypa okpyxaroiero Bo3ayxa (20£10) °C;

- OTHOCHUTEJIbHAsl BJIAKHOCTh OKpYyXKaromero Bo3ayxa He Oonee 80 % (mpwu
temreparype 1itoc 25 °C);

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

- NIMUTaHUE CYETYMKA OT CETU IEPEMEHHOro ToKa HanpsbkeHuneMm (220+2) B wu
yactotou (50+1) I'm;

- BHENIHUE DJICKTPUYECKHUE, MAarHUTHBIC T0JIsSI, KpOME 3€MHOT0, BUOpaIus, TpscKa
U yJaphl, BIUSIONIME HA paOOTy CYETUMKA, OTCYTCTBYIOT.

5.2 Ilpu mpoBeneHUWH oOmepaluil MOBEPKH HA MOBEPOYHOM YCTAHOBKE JOJIKHBI
cOOJII0IaThCA CIASAYIOIINE YCIOBHUS:

- u3MepsieMasi cpejia — BOJIONpoBoaHAs Boja npu temnepatrype (20 + 10) °C;

- HaJIUYM€ BKJIIOYEHUN CBOOOJHOrO rasa (BO3lyxa) W TBEPABIX MpPUMECEH HE
JOIyCKaeTCs;

- JUTMHA TIPSMOJIMHEWHBIX y4acTKOB TpyOorpoBoda a0 u nocie MY He nomkHa
OBITh MEHEE YCTAHOBJIEHHOMN B €T0 IKCIUTyaTallMOHHOW JJOKYMEHTAIIUH;

- OTKJIOHEHHME IIJIOCKOCTH IMbE303JIeKTpuUueckux npeoodpazosatenein (I1I1) MY
OTHOCHUTEJILHO TOPU30HTAILHOM TUIOCKOCTH JJOJKHO OBITh HE Oonee +15°;

- TIpU TPOBEACHUM TOBEPKH HE JOMYCKACTCS TEUM JKHUIKOCTH BO (DIaHIax,
PE3b0OBBIX U CBAPHBIX COCAUHEHUSIX;

- JaBJICHUE XKUIKOCTU B TpyOorpoBoae 1o 1,6 wmm 2,5 Mlla (B 3aBUCUMOCTH OT
pabouero u3obIToUHOrO AaBieHus NY);

- OTKJIOHEHME PAacX0Ja OT YCTAaHOBJIEHHOTO 3HAYEHUS B IIPOLIECCE U3MEPEHUS HE
JOJDKHO TIpeBbIIaTh 2,5 %;

- JIOMYCKAETCSl OJIHOBPEMEHHAs MOBEPKA HECKOJIbBKMX CYETYMKOB WJIM CUETUMKA
ucnosuenusa 02 ¢ mociienoBaTeabHOM ycTaHOBKOW MY 10 MOTOKY MOBEPOUYHOU CpEJbI.
Uucno WY [O0mWKHO ONpenensitbesi W3 YCIOBUM MOHTa)Xa, COOTBETCTBYIOIIUX
TpeOOBAHUSIM IKCIUTYaTallUOHHOM TOKYMEHTALIUH.



6 IloaroroBka k moBepke

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

6.2 IToBepky cueTyuKa MPOU3BOAAT MPU HAJTUYMM €ro Macrnopra U pyKOBOACTBA
0 AKCIUTyaTaluu.

6.3 Ilociie TpaHCIOPTUPOBAHMS IIPU OTPHULATEIBHBIX TEMIEpaTypax CYETUYHUK
BBIJICP)KMBAIOT IIPM  HOPMAJBHBIX YCJIOBMSX OKpYyXKaroled cpeasl (Temieparypa
(20 £ 5) °C, ornocurennbHas BiIaxxHOCTh OT 30 10 80 %) He MeHee 8 u.

6.4 Ilepen HayalnOM TMOBEPKHA BBINOJHSIIOT CIEAYIOUME MOJTOTOBUTEIbHBIE
paboThI:

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

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

7 IIpoBeneHnune moBepKu

7.1 BuHemnwuii ocMoTp

7.1.1 Ilppu BHEmIHEM OCMOTpPE YCTAHABIMBAKT COOTBETCTBUE CUETUMKA
CJIEIYIOIUM TPEOOBAHMSIM:

- COOTBETCTBUE KOMIUIEKTHOCTH U MApKUPOBKU TPEOOBAHUSAM IKCILUTyaTaIlHOHHOM
JOKYMEHTALWH;

- COOTBETCTBME 3aBOJCKOIO HOMEpa HOMEpY, NPHUBEACHHOMY B IAcCIOpPTE
CUYETYMKA;

- OTCYTCTBHE MEXaHUYECKHX MOBPEXKICHUN, BIUSAIOIIUX HA pabOTy CUETUHKA.

7.1.2 Cyerunk, 3a0pakoBaHHBIM TMpPU BHEUIHEM OCMOTpE, K JalibHEUIIEMY
IIPOBEJEHUIO TOBEPKU HE JIOITYCKAOT.

7.2 Ilposepka NPaBUJIBLHOCTH 3aJaHudA (BBOHA) k03¢ punmenTa
Nnpeodpa3oBaHM 10 YACTOTHOMY BBIXOAY

7.2.1 IlpoBepky npaBUIBHOCTH 3a7aHus (BBoJa) Kod(dduureHTa npeodpazoBaHus
10 YaCTOTHOMY BBIXOJly MPOBOJAT AJIsl cueTYMKOB Moauukanuii ¢ JKKH.

[Topatror nutanue Ha bBOIl cuerunka. B COOTBETCTBUMM C PYKOBOACTBOM IO
AKCIUTyaTalliy Ha cuyeTyuk B myHKTe MeHio “Koad. IIpeobp.” mpoBepuTh MpaBUIBHOCTD
3amanus (BBoja) kodddummenta mpeodpazoBanus. Jns cuerunkoB wucnomHeHus (02
POBEPUTH NMPABUIBHOCTH 3aaHus (BBOJA) KO3 uIirenTa mpeodpa3oBanus 1isl kKaHana |
Y KaHaya 2.

7.2.2 Pe3ynapTarT MOBEPKHM CUYUTAIOT MOJOXKUTENBHBIM, €cld Kod(HIMEHT,
orobpakaembii Ha XKW BOII, paBeH 3HaueHHI0 OOpaTHOW BENIMYMHBI KO3(puiumeHTa
npeoOpa3oBaHus ky, yKa3aHHOIO B I1aCHOPTE.

7.3 IIpoBepka HAa repMETHYHOCTH U MPOYHOCTHL Y

7.3.1 IIpoBepKy Ha repMETUYHOCTh U MPOYHOCTh Y IPOBOJAT HA YCTAHOBKE IS
ruapoucnsiTanuid. s atoro oaun dnanen MY cueturka npucoeauHsIOT K YCTAHOBKE, a
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IPYyTOl — TEPMETUYHO 3akpbIBatoT 3arnymkor. Co3naror aasinenue 2,0 Mlla misa MY ¢
MaKCHMaJIBHBIM pabounM m30BITOYHBIM naBiienueM 1,6 MIla u 3,2 Mlla — qmg UV ¢
MaKCUMaJIbHbIM PabouuM U30BITOYHBIM JaBiieHreM 2,5 Mlla, nmiaBHO TOBBIIAsS €ro B
teueHue 1 mun ot 0 g0 TpeOyemoro 3HadyeHus. [Ipu 3ToM 0OecreynBarOT BBHITECHEHUE
Bo3ayxa u3 Y. BeigepkuBatoT UCHIBITATEIHLHOE 1aBJICHUE B T€UCHHUE 15 MUH.

7.3.2 Pe3ynbTaT NOBEPKHU CUUTAIOT ITOJIOKUTEIIbHBIM, €CJIM B T€UeHUE 15 MUH He
HAOJIIOIANIOCh TAJIEHUs] Kameidb WM TEYM BOJAbI, a TaKXKe MaJeHUE JaBJICHUS 110
MaHOMETDY.

7.4 IlpoBepka OTCYTCTBHSI CMTHAJIa HAa YacTOTHOM BbIXO/J€e NPH HYJEBOM
3HAYeHHH pacxoaa

7.4.1 YcranaBnuBaroT MY cuerunka B KOHTYpP YCTAHOBKHM ITOBEPOYHOU COTJIACHO
JKCIUTYyaTallAOHHOW JOKYMEHTAallMM YCTAHOBKM M CYEeT4YMKa. Ecim [amd  cuerdmka
ucnoyiHeHust 02 B KOHTYp YCTaHOBKHM HEBO3MOKHO yCTaHOBHTH 00a MV, ycranaBiuBaroT
omvH 1Y B KOHTYp ycTaHOBKHM, a 1Y BTOpOro kaHajga IOMEIIAIOT B BAHHY C BOJOW TaK,
yTo0Obl Il oxazamuck 3amutel Boaou. Ilogkmouaror WY wu B3Il  cormacHo
DKCIUTYaTallMOHHOW JOKyMEHTaluu cyerunka. [Ipu OTKpBITOM 3amopHOUM apmarype
ydacTKa YCTaHOBKHM 10 W mociie MY mnonaroT pabodee naBiieHue. YJalsOT BO3AYX U3
TpyOomnpoBoaa Ha yyacTke ycTaHoBKM WMY. 3akpbIBalOT 3aJIBUKKY Ha BBIXOJIE, 3aTEM Ha
BxoJie TpybOorpoBosna ¢ 1Y u BuzyanbHO yOexaaroTcss B oTcyTcTBUM Teud. [IpousBoasr
KaJTuOpOBKY HYJISI B COOTBETCTBUU C 1. 3.6 pyKOBOJCTBA IO IKCIUTyaTalluu Ha cueTyuk. C
NOMOIIBI0 CUETUYHMKA HMMITYJbCOB KOHTPOJIUPYIOT KOJIMYECTBO MMITYJIbCOB Ha KOHTAKTaX
F1P+, FIP- mnsa nepBoro xanana m F2P+, F2P- — nyis BToporo kanana ([uisi C4ETYHKOB
ucnonHenus 02) 3a Bpems 60 c.

7.4.2 Pe3ynbTaT MOBEPKH CUUTAIOT MOJIOKHUTENbHBIM, €clii 3a Bpemst 60 ¢ uucio
3a(MKCUPOBAHHBIX UMITYJILCOB HE OoJiee 5.

[Ipp oTpuULATENBHOM pE3yJbTAaTE MPOBEPSIOT YIUIOTHEHUS, U, YCTPAaHHB
HEUCIIPABHOCTh, MOBTOPSAIOT MPOLEAYpY KaIMOPOBKU HYJS M ONEpalUi0 KOHTPOJS
KOJMYECTBA HUMMYJbcoB. [lpu OTpUIATEILHOM TOBTOPHOM  pE3YyJIbTATE CUETUUK
IIPU3HAETCS HE TOJHBIM.

7.5 OmnpobGoBanue

7.5.1 OnpoboBaHuE MPOBOIAT CIETYIONUM 00pa3OM:

- OTKPBIBAIOT 3a/IBUKKH Ha BXOJI€ U BBIXOE TpyOomporoaa ¢ MV;

- uU3MeHsis 3HaueHwe pacxona B auamnazone (0,3...0,5) oT O, YKa3aHHOTO B
nacrnopTe CYeT4YMKa, YOEeXJAaroTCs B COOTBETCTBYIOIIEM W3MEHEHUU TMOKa3aHUI
WHIMKAIUA pacxoja, 00beMa HapacTaIOIUM UTOTOM M BPEMEHH OecriepeOOrHON paboThI
yepe3 1 mun Ha XKKU BIIl (mns momudukammu c KKW) wunu no Haimuuio
COOTBETCTBYIOIIETO HW3MEHEHMSI CHUTHaja Ha YacTOTHOM BBIXOJ€ (BbIXOAAaX — JUIs
cueTUrKOB ucnoiaHenus 02);

- WHAMKAIMS CBETOJUOJHBIX HWHIUKATOPOB KOHTPOJS COCTOSHUSI CUETUYMKa
“PABOTA”, “CUT'HAJI”, “PEBEPC” Ha nuneBoil cropoHe Kpbiliku Kopriyca BbIII
JIOJDKHA COOTBETCTBOBATh ONMMCAHMIO, YKA3aHHOMY B PYKOBOJICTBE MO SKCIUTyaTalluyd Ha
CUYCTYHK;

- MPOBEPSIOT PaOOTOCIIOCOOHOCTH CPEACTB IMTOBEPKH.

8



7.5.2 CyeTunk W CpeACTBAa IOBEPKH, HE YIOBIECTBOPSIOIINE YKa3aHHBIM
TpeOOBAHMSIM, K JAJIbHEUIIEMY IPOBEJICHUIO IOBEPKH HE JOIYCKAIOT.

7.6 OmnpenejieHHe  OCHOBHBIX  OTHOCHTEJBHBIX  NOIPELIHOCTEH  NpH
n3Mmepennu oobema no KKH, npeodpa3oBannu o0bemMa B BBIXOAHBIE JIEKTPHYECKHE
CUTHAJIbI, MPe00pPa30BAHUM PACX0/a B TOKOBBIN BBIXOHOW CUTHAJI

7.6.1 OmnpeneneHue OCHOBHBIX OTHOCHTENIBHBIX MOTPEITHOCTEH cueTyruKa IMpu
u3mepenun ob6wvemMa mo JKKU BemonHsror Ha 3HadeHnn pacxona 0,5-Qua, IpH
npeoOpa3oBaHu O00BEMa B BBIXOJHBIC AJICKTPUYCCKHUE CHUTHAJBI, TIPU TPEoOpa3oBaHUU
pacxola B TOKOBBIM BBIXOJHOM CUTHal — Ha 3HaYeHUsIX pacxodad Qmin ¥ 0,5-Quax,
ykazaHHbIX B Tabimme 3. TouHocTh 3amanust pacXoa0B Quin ¥ 0,5-Qpax J0DKHA OBITH HE
xyxe, ueM oc 10 % u £10 % coorBercTBeHHO. OnpeneneHnue norpeuHoCTeN NPOBOAAT
npu npsMoM (IO CTPEJIKE) HAMpaBJICHUU IMOTOKA H3MEPSIEMON cpellbl MU HAuYMHAIOT C
pacxona 0,5 Qpmax.

Ta0muna 3
3 Hy 1Y, mm
Pacxon, m°/u
40 50 65 80 100 125 150 200
0,5-Qmax 25 35 63 100 150 225 315 400
Qmin 0,5 0,7 1,25 2,0 3,0 4,5 6,5 12

Ecmm gna  cuerunka wcnonHeHuss 02 B KOHTyp IIOBEPOYHOM yCTAaHOBKH
HEBO3MOXHO yCTaHOBUTH 00a MY, ycranoButh MY nepBoro kaHaia B KOHTYp YCTaHOBKH,
a Y Broporo kaHajia MOMECTHTbh B BaHHY C BOoW Tak, uroObl III1 okazamuce 3anuThl
BoAoW. OmpenennuTs INOrPEeIIHOCTH I INEPBOTO KaHaja, NOMEHATh mectamu MUY u
OIIPEIEIIUTD IOTPEIIHOCTH JI1 BTOPOIrO KaHaJa.
OTHOCHUTEILHOM

7.6.2 OmnpenejieHue  OCHOBHOM

usMmepenun oorema no KKHN

NOrPEeNIHOCTH  NpH

7.6.2.1 OnpexnenieHne OCHOBHOW OTHOCUTENIBHOW MOTPEIIHOCTH MPU H3MEPEHUU
o0beMa BBITIOJIHAIOT J1s1 c4eTunkoB Moudukanuii ¢ JKKU.

OTtkpeiBatoT Kpbiiky kopryca BOII. TlonkiodaroT KOHTPOJIbHO-U3MEPUTENbHYIO
anmaparypy MoBepouyHoil yctaHOBKH K paszbemy “STEND” na mnare monyns KKU B
COOTBETCTBHUM C PUCYHKOM 1. TpaH3uCTOp JOJIKEH YHPABIATHCS YCTAHOBKOM ClIEIYIOIIUM
obpazom:

- 3aKpBIBATHCS IIPU HAYaJIE MPOXOKIACHUS ITAIOHHOTO 00BEMA;

- OTKPBIBAThCS MPU 3aBEPIICHUN MPOXOKACHUS STAJIOHHOTO 00beMa.

+5B
KT3153E9 .
4,3 K o
1 -——  3awme - {z
PRELLEN 2
0 2
4
Pucynok 1



B KadecTBe KOHTPOIHUPYEMOro 00beMa KHAKOCTH V-, M’, BEIGHPAIOT 00beM He
MEHBIIINM, YeM BBIUUCICHHBIN 110 (hopMmyIie:
viz_£ (1)
0,001
rae £ — 1neHa HauMmenbmiero paspsga JKKU, M (3aBuUCUT OT KO3 PuIMEeHTa
npeoOpa3zoBaHus).
BrINonHAIOT HE MEHEE TpeX U3MEpEHU Ha 3HaueHuu pacxoaa 0,5-Qpax.
Jns i-0oro U3MepeHus ONpeIeNII0T OCHOBHBIE OTHOCUTEIbHBIE MOTPEIIHOCTUA MPH

u3MepeHnu oobema 8, B % 1o dhopmyie:
(‘/iKUH _‘/imw) _‘/i3
o, 2)

i

5’ =100-

Hav . 3
rae v — noka3anusi oobema Ha JKKU B Hauaze i-oro usmepeHus, M;

V- mnoka3anus ob0bema Ha JKKW mnocne mnpoxoxaenuss uepes MUY

l

3 . 3
KOHTPOJIMPYEMOT0 00bemMa V,” B M~ IIPH i-OM U3MEPEHUH, M.

3a OCHOBHYIO OTHOCHUTENIBHYIO MOTPENIHOCTh Mpu m3MepeHuu odbema mo KKU
¢ MPUHUMAIOT MaKCUMaJIbHOE 3HAaYCHHE &, .

7.6.2.2 Pe3ynbTar TOBEPKUM CUMTAIOT TMOJIOKUTEIbHBIM, €CJIM  OCHOBHAas
OTHOCHUTEJIbHAs! OTPEIIHOCTD Mpu u3Mepenun oobema o KK He npesebiiaer, %:

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

- st cueTynukoB ucnoyinenusa 03 — +1,0.

7.6.3 OnpenejieHne OCHOBHBIX OTHOCUTEJILHBIX MNOrpPeNIHOCTEe  npu
npeodpa3oBaHuu 00beMa B BHIXOJHbIE JJIEKTPUYECKHE CUTHAJIBI

7.6.3.1 OmnpeneneHre  OCHOBHOM  OTHOCUTEIIBHOM  MOTPEHIHOCTH  MPHU
npeoOpa3zoBaHUM 00bEMa B BBIXOAHOW 3JIEKTPUYECKUN CUTHAJI HAa YACTOTHOM BBIXOJIE
BOIl BemmonHstoT cienyroumM  odpazom. C  MOMOIIBIO CUETYMKA HMMITYJIBCOB
KOHTPOJIMPYIOT KOJIMYECTBO UMITYJIbCOB Ha KOHTakTax F1P+, F1P- nns nepBoro xanana u
F2P+, F2P- — nns BToporo kaHana (st cCueT4ukoB ucnoiaHenus 02).

BhINONHAIOT HE MEHEE TpEeX U3MEPEHUN B KaXKJI0M U3 yKa3aHHBIX B M. 7.6.1 Touek
pacxona. B mponecce uamepeHnii KOHTPOJIUPYIOT:

- KOHTPOJIUPYEMbIH 00beM, mpome il uepe3 NY;

- KOJMYECTBO MMITYJIbCOB HAa 4acTOTHOM Bbixone bOIl. KonumuectBo mMmmnynbscoB

JOJKHO OBITh HE MEHEE, YeM 3HAUEHUE, BIYUCIIEHHOE TT0 hopMmyJie:
1500
N=E2, 3)
rome J — Tpeaen  JIONMyCKaeMOW OCHOBHOW OTHOCHUTEIBHON IMOTPENIHOCTH IPH
npeo0pa3zoBaHuU 00beMa B BBIXOIHBIC DIEKTPUUECKUE CUTHAIIBI.
Jns i-oro u3MepeHHss Ha j-OM 3HAUYCHUM pPacxola OIPEACISIOT OCHOBHBIE
OTHOCHUTEJIbHBIEC TIOTPEIIHOCTH MPHU MpeoOpa3oBaHuN 00beMa B BBIXOAHON dJIEKTPUICCKUN

CHTHAJI Ha 9acTOoTHOM Bbixoze BOII &) B % mo popmyie:
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f
i,] 2
ko, "
L )

i,j

5, =100-

rie  k; — MHOMBUIYaIbHBIH KOX(Q(QULUUEHT INpeoOpa3oBaHUs pPacxola B 4YacCTOTY
3
3JIEKTPUYECKOTO CUTHAJIa HA YACTOTHOM BBIXOJE, UMII/AM”~ (ITACIIOPTHOE 3HAUCHUE);
N/ f — KOJIMYECTBO MUMITYJILCOB Ha 4aCTOTHOM BbIxoje bOII, 3apeructpupoBaHHoe

C‘IeT‘{I/IKOM UMITYJIBCOB TPU TPOX0oxkJaeHuu depe3 MY KoHTpommpyemoro oobema 1%¢ i B
IM® TIPH i-OM H3MEPEHUH HA j-OM 3HAYCHHHU PACXO/IA.
3a OCHOBHYK) OTHOCHUTENIBHYIO IOIPEIIHOCTH IIPH npeo6pa30BaHHH oO0beMa B

BBIXOJIHOM JJICKTPUYECKUN CHUTHAJ Ha 4YacTOTHOM  Bbixojae bBOII o " npuHumatoT
VN .
MaKcumarnbHoe 3HayeHue J, ;.

7.6.3.2 OnpeneneHre  OCHOBHOM  OTHOCUTEIIBHOM  MOTPEHIHOCTH  MPHU
npeoOpa3oBaHuK 00beMa B BEIXOJHOM SJIEKTPUICCKUAN CUTHAI Ha YaCTOTHOM B3BEIIICHHOM
Bbixosie BOIl BemonHsOT cienyomuM  obpa3om. J[OMOJHUTENRHO B Mpoliecce
U3MEpeHU, ykazaHHbix B 7.6.3.1, Ha 3Hauenuu pacxona 0,5:-Q,,, C MOMOIIBIO CYETUYHKA
UMITYJIbCOB KOHTPOJIUPYIOT KOJIMYECTBO MMITYJIbCOB HA YACTOTHOM B3BEIIEHHOM BBIXOJE
BOII (na kontaktax QIP+, Q1P- — mnsa nmepBoro kanana u Q2P+, Q2P- — ans BTroporo
KaHaja (111 cdeTYuKoB ucnojHeHus 02)).

KonuuecTBo MMITyJIbCOB Ha 4aCTOTHOM B3BeIIEHHOM Bbixojie BOIl gomKkHO OBITH
HE MEHEe, UeM 3HaueHue, BeluncieHHoe 1o hopmye (3).

[Ipumeuannie — IIpu yclIOBUM CHHXPOHU3ALMHU MPOIECCOB U3MEPEHUN KOIMYECTBA
UMITYJIbCOB HA YaCTOTHOM B3BELIEHHOM Bbixone bBOIl m konuuecTBa HMMITyJIBCOB C
pabouero HsTajloHa OTHOIIEHHE KOJMYECTBA HMITYJILCOB HAa YaCTOTHOM B3BEIICHHOM
Bbixojie bOII k KonM4ecTBy UMITYJIHCOB € paboyero TajioHa JoJKHO ObITh He MeHee 1/10.

Jns pacxoma 0,50, BBIYMCISIOT CpEJHEE 3HAYEHHE MOrPEIIHOCTU IpU
npeoOpa3oBaHUd O0bEMa B BBIXOJHOW SJEKTPUUECKUNA CHUTHAJ HA YaCTOTHOM BBIXOJIE
BOII 6" B % no gopmyie:

1 . VN
——. N5
P I 5)

VN
rae  n—xkomuuectBo O, ' mis pacxoaa 0,50,

OnpenensitoT ~ cpefiHee  3HAUYEHHE  OTHOCUTEIBHOM  MOTPELIHOCTH  IpHU
npeoOpa3zoBaHuK 00beMa B BHIXOAHOM 3JEKTPUUYECKUN CUTHAT Ha YaCTOTHOM B3BEIIEHHOM
Bbixoje bOII y; B % nns pacxona 0,5-Q,,.. 1o popmyie:

. IOOiK N ~V?

: (6)

i=1

A€ M — YUCJIO U3MEPEHUN KOJIMYECTBA UMITYJIbCOB Ha YACTOTHOM B3BEIIEHHOM BBIXOJIE
BOII N, COOTBETCTBYIOIIETO IPOXOXKACHUIO KOHTPOJIUPYEMOro oObeMa V°, ma Touke
pacxonaa 0,5-Q,ax-

OCHOBHYI0 OTHOCHUTEIBHYIO MOTPEUIHOCTh MpU MpeoOpa3oBaHUM o0beMa B
BBIXOJTHOW JJICKTPUUYECKHH CHUTHAJI Ha YaCTOTHOM B3BemIeHHOM Bbixoae BOIl 6" B %
OTIPEICIIAIOT 110 hopMyJie:

11



Vi _ VNf V. ozy
6" =x(16Hm 0" (7)

7.6.3.3 Pe3ynbTaT MOBEPKM CUHUTAIOT [OJOKUTEIbHBIM, €CIId  OCHOBHBIE

OTHOCHUTEJIBHBIC TIOTPEITHOCTH TP MTPeoOpa3oBaHuN 00beMa B BBIXOIHBIC IJICKTPUICCKUE

CHTHANbI HA YACTOTHOM O ' ¥ YaCTOTHOM B3BEUICHHOM O " Beixonax bBDJIl He
MPEBBIIAIOT, %:

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

- st cueTynukoB ucnoyinenusa 03 — +1,0.

7.6.4 OnpenejieHue  OCHOBHOH  OTHOCUTEJIbHOH  NOTPEelIHOCTH  NpH
npeodpa3oBaHUM Pacxoaa B TOKOBbI BHIXOAHOW CUTHAJI

7.6.4.1 Onpenenenue OCHOBHOM OTHOCHUTEIIbHOMN MOrPELIHOCTH pu
npeoOpa3oBaHUU PAacXojla B TOKOBBIM BBIXOJHOW CUTHAJ BBIMOJHSIOT JJIsl CYETYUMKOB
MOIU(PUKAIANA C TOKOBBIM BBIXOJIOM.

[Togxmrouaror kK TokoBOMY BeIxony bOII (kontakTsl I+, I-) BompTMeTp B pexume
U3MEPEHUS TTOCTOSTHHOTO TOKA. BBIMOJHAKT HE MEHEE TPEX U3MEPEHUN B KAXKIOW U3
YKa3aHHBIX BBIIIE TOUEK pacxoja. B nmpouecce n3MepeHnii KOHTPOJIUPYIOT:

- KOHTpOJIUpYEeMbIi 00beM, mporeamuii uepes NY;

- TOK Ha TOKOBOM BbIxone bOII, coOTBETCTByIOWIMI TEKYILIEMY 3HAYECHUIO
pacxona;

- BpeMs MPOXOXKACHUS KOHTPOIUpyeMoro oobeMa Bojibl uepe3 Y.

Jns i- oro u3MepeHus Ha j- OM 3HAYEHUM Pacxoa ONPEACIIUTh NOTPEIIHOCTH IPU
npeoOpa30BaHUK PACcX0/a B TOKOBBIA BRIXOAHOM cUrHAN J°% B % 10 (opmyie:

c
52 =100-| 1t (8)
L] C 9
i,j

rae [, - cpellHee 3HaueHue Toka B MA Ha TokoBoM Bbixoae BOIl npu i-om u3MepeHuu

.J
Ha j-Ol TOYKE pacxoja:
_ 1 N
Lyj==-21, 9)
S =
30€Ch §25 - YHMCIO M3MEPEHUH TOKa 3a BpeMs 7;; MPOXOKICHUS JTAJIOHHOrO 00beMa.
H3mMepeHns ToKa JOKHBI OBITh PABHOMEPHO pacIpeAeIcHbl Ha BpEMEHHOM OTpeske 7 j;
If, - pacueTHOE 3HaYeHue Toka B MA Ha TokoBoM Bbixoze BOII Ha j- oM 3HaueHun

pacxozia, COOTBETCTBYIOIIEE CPETHEMY pacxoy O, ;, BerunciaseMoMy no dopmyie (11).
I —-I1. —

M'(Qi'_Qmin)—i_Imin, 10

Qmax - Qmin N ( )

3necb I,,. - MakCHMaJIbHOE€ 3HAaueHHE TOKa B MA Ha TOKOBOM BuIXoae bOII,
COOTBETCTBYIOIIEE (,10x;

—C
Ii,j =

L., - MUHUMaJbHOE 3HaueHWEe TokKa B MA Ha TOKOBOM BbeIXoae bOII,
COOTBETCTBYIOLIEE 3HAYECHUIO pacxoaa Q,,in;
2
Q. . =3600 Vi 11
Qi,j - T_a ( )
ij

12



~ v 3
37€ck V.. - KOHTPOJIMPYEMbIt 00beM, IpoTeKiuii yepes MY B m7;
T, ; - BpeMsl IIPOXOXKAEHUSA KOHTPOJIUPYEMOro 00beMa B C.
3a OCHOBHYIO OTHOCHUTEJIbHYIO NOTPEIIHOCTh MpH MpeoOpa3oBaHUU pacxoja B
o o ! !
TOKOBBIi1 BBIXOHOI cHrHAN 0% IPHHIMAIOT MAKCHMAIIBHOE SHAYCHHUE 5,Qj .
7.6.4.2 Pe3ynbTaT TOBEPKH CUMTAIOT MOJIOKUTEIbHBIM, €CIM  OCHOBHAas
OTHOCUTEJIbHASL TOTPEIIHOCTh MPU TPEoOPa30BAHUM pACX0Jla B TOKOBBIA BBIXOJIHOU
!
curnan 02 He npessimaer, %:

- g cueTynkoB ucnojienu 01, 02 — +1,5;
- st cueTynkoB ucnoyinennsa 03 — +1,0.

7.7 OmnpenejieHHe OTHOCHTEJBHON NMOrPEIIHOCTH NPH HU3MEPEHHH BPEMEHH
Oecnepe0oiiHOM padoThI

7.7.1 OmnpeneiieHUE OTHOCUTEIBHON TMOTrPEIIHOCTH MPU HU3MEPEHUU BpPEMEHU
Oecniepe0oitHOM pabOTHI MPOBOAAT AJisi cyeTunkoB Moaudukaruii ¢ JKKU.

OTtkpeiBatoT KpbllIKy kopryca BOII, ecniu onHa He Obula OTKpbITa. OTKIHOYAOT
e moxyns XKKU ot pazsema IDC16 nmns moakmrouenust moxynis JKKU na mate
MOJyJIsl YABTPa3ByKOBOro kaHana. CoOuparoT CXemMy B COOTBETCTBUU C PUCYHKOM 2.

Pazvem IDC16
Ha IJIOCKOM JIECHTOYHOM
kabene ot JKKU
Konrakt
Hcrounuk +5B 1
nuTtanus +5 B, %
BBIXOJJHOM TOK HE 4
meree 100 MA >
J_ 6
7
8
9
10
1 r——|l——=—- 11 |(xaman 2)
I'eHneparop : 12
CUT'HAJIOB | S
KT3153E94 15 |(xaman 1)
16

CxeMa noAKII0YeHHS TeHEpaTOpa CUTHAJIOB MPU ONPEIECICHIN OTHOCUTEIbHON
MOTPENTHOCTU U3MEPEHHUS BpeMeHH OecriepeOoitHo paboThl KaHata 2 (11 CYETYMKOB
ucnonHenus 02 moaudukanuii 02, 03) ykazaHa nyHKTUPOM

Pucynok 2
[Tpu HaXkaToOl KHOIIKE ¥ Ha JUIEBOU KpbItike Kopiryca bOII moxaroT nuranue Ha

cxemy. Korga na JXKU nosiButcst coobmenue “Pexxum moBepku”, OTIYCKAlOT KHONIKY ¥ .
[TomatoT ¢ reneparopa curnaibl npssmoyrojibHol ¢popmbl TTL-ypoBHs ¢ yactoToit 1 kI,
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3amyckatoT cuer HaxkatueM kHomku ¥ . Yepe3 300 ¢ mabop m3MepeHHoro odorema Vy Ha
XKXKHN ocraHoBUTCS aBTOMaTH4YeCKH. BbIXom H3 peXuMa MOBEPKH OCYIIECTBISETCS
OTKJIFoUeHneM nuranus bOII.

OTHOCHTENBHYIO MOTPEIIHOCTh IPU U3MEPEHUH BpeMeHH Oecriepe0oitHoil paboTh
0, , %, OTIPENIETISAIOT 10 (popMyJie:

S, :M.mo, (12)
V3
rae  Vy—3nadenue oobpema Ha JKKU, nzmepennoe 3a 300 c, M

V5 — 3HadeHue 00beMa, M°, pACCIMTAHHOE [0 hopMyIe:
300
V, =", (13)
kf
rae  ky —TO ke, 4To B (hopMmyiie (4).
[Toaxmrouarot merd moxyns XKKU k pazsemy IDC16 115 moaxiIo9eHuss MOy IS
’KKU Ha nnate MoyJisl yabTPa3ByKOBOI'O KaHaa.
7.77.2 PesynapTar TOBEPKH CUHMTAIOT IOJOXKHUTEIBHBIM, €CJIH OTHOCHUTEIIbHAsS

MOTPENTHOCTD MIPU U3MEPEHUHU BpeMeHu Oecriepe0oitHoi paboTsl He npebimaeT +0,01 %.
8 Odopmiaenne pe3yIbTaTOB MOBEPKHU

8.1 [Ipy TOJNIOKUTENBHBIX peE3yJibTaTaX IIOBEPKU IIOBEPUTENb B IPOTOKOJIE
NOBEpPKH (NMPUJIOKEHHE A) CTaBUT CBOIO MOJAMNHUCH, YIOCTOBEPEHHYIO KIEHMOM IO
ITP 50.2.007-94 ¢ ykazaHuem JarTbl, a TaKXe [I€JIAeT OTMETKY B MacHopTe
npeoOpaszoBatenss v (wiau) Bbigaercs “CBUIIETENICTBO O IMOBEPKE” B COOTBETCTBUU C
ITP 50.2.006-94.

8.2 [Ipn oOTpULATENBHBIX PE3YyJbTAaTaxX IOBEPKM CUETUYMK IOMJICKUT Iepenade
U3rOTOBUTEIIO WUJIM €r0 CEPBUCHOMY LEHTPY B PEMOHT, [Jis MOBTOPHOUW IpalyHpPOBKHU U
HACTPOMKHU.

8.3 Ilpn oTpuULATENBHBIX pe3yJbTaTaX IOBTOPHOM TIOBEPKH CUETUYHK K
IMPUMECHEHUIO HE JIONyCKarT. BeimuceiBaeTca “V3BemieHHMEe O HENPUTOJAHOCTH K
npuMeHennto” B cootBercTBuu ¢ [TP 50.2.006-94.
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Hpuiaoxenue A
(pexoMeHayeEMOE)

HpOTOKOJI MOBEPKN

Cuetunk skuakoctd  yinbTpa3BykoBoil IIPAMEP-510, wucnonHeHue
MoaudUKaLUs ____, HAJTUIUE BO3MOKHOCTH U3MEPEHUN PEBEPCHOTO MOTOKA
HET).
Cocrasn cuetunka: BOII, 3aBoackoi Ne :
V1, zaBoackoit Ne , Ay MM;
NVY?2 3aBouackont Ne , Ay MM;
CoeMHUTENbHBIE Kabemu muHoi: mexay UY1 u BOII M; UY2 u BOII M.

3
3HaueHUs1 U3MEPSAEMbIX PAacX0JI0B, M /4:

Y Ne
Qmin Qmax
1(2)
3
Koa¢ddunmenT npeoOpasoBanus: - Ha YaCTOTHOM BBIXOJE Ky MII/IM;
- Ha YaCTOTHOM B3BELICHHOM BbIX07€ K, IV /MM
Y ci10BUs IPOBEAECHNUSI IOBEPKMU:
HaumenoBanue Enununna nzmepenus 3HaveHue

Temneparypa oC

OTHOcHTEINbHAS BIIA)KHOCTh %

ATtMocdepHoe 1aBieHue klla

TeMneparypa BOabI oC

PesynbTaTel moBepku

HaumMmeHnoBanmue
onepanuu

Texnuveckue TpedGoBaHuUsA

3akiroueHue o
COOTBETCTBHHU

Buewmnuii ocMoTp

COOTBETCTBYET WUJIU
HE COOTBETCTBYET

[TpoBepka MpPaBUIBHOCTH
yCTaHOBKU Kod(duimenta
npeoOpa3zoBaHus 1o
JaCTOTHOMY BBIXOJTY

17k,
(ms mogudukamuu ¢ XKKI)

IIpoBepka TepMETHUYHOCTH
u npouyHoctu Y

Haenenne B 1,25 pa3za
OoJIbIIIe MAaKCHMAaJIbHOTO
pabouero aaBieHUs

[IpoBepka OTCYTCTBHUSI
CUTHAJla Ha YaCTOTHOM
BBIXOJIE TIpHU HYJIEBOM

3HAYCHHUHU pacxoga

[Ipy HyIeBOM 3HAYEHUHU
pacxoja Ha  4aCTOTHOM
BBIXOIE HE Oomee 5

MMITYJIbCOB 3a 60 ¢

OnpoboBanue

CueTynKk JIOJDKEH  OBITh
paboTocroco0eH

15
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IIpenennt
A0MYCKAaeMbIX
3HAYEHUH

HaumeHoBaHHe METPOJIOTHYECKOM dakTnueckoe
XapaKTePUCTUKH 3HAYECHHUE

OcHOBHasi OTHOCHUTENbHASA MOIPEUIHOCTD
IpU U3MEpEeHUn o0beMa (11 MOAU(PUKALIMU
c KKN), %

OcHOBHass OTHOCHUTENIbHAs IOTPELIHOCTD
npu npeoOpa3oBaHUM 00bEMA B BBIXOJHOM
NIEKTPUYECKUI CHUTHAJ Ha YaCTOTHOM
BBIXOJE, %

OcCHOBHasi OTHOCHUTENBHAs IOIPEHIHOCTH
npu npeoOpa3oBaHUH 00bEMa B BBIXOJHOM
NIEKTPUYECKUII CHTHAJl Ha YaCTOTHOM
B3BEIIIEHHOM BBIXO1€E, %

OcHOBHasi OTHOCHUTENbHASA MOIPEUIHOCTD
npy NpeoOpa3oBaHUU pacxoda B TOKOBBIM
BBIXOJIHOM cHUTHaJ (s MOAU(UKALUU C
TOKOBBIM BBIXOJ0M), %

+1,5 - ISt CYETYUKOB
ncnoyHenui 01, 02;
+1,0 - g1d CYSTYHKOB
ucriotHenus 03

OtHOCHUTEIBbHAS MOTPEITHOCTH pu
U3MEPEHUH  BpPEeMEHH  OecrmepeOoitHOM
pabots! (s monudukarmu ¢ XXKKIN), % + 0,01

I[aTa IMPpOBCACHUA ITOBCPKU

3aKiI04YeHHE O MMPUTOTHOCTH (rojieH, HE rOJIeH)

[Toanucek, pamunms moBepuTens

16



