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PyKOBONCTBO NO 3KCHAyaTaumu (manee no TekCcTy - P3) npemHa3HAYeHO
O M3YYEeHUA M SKCIUIyaTauuMu MONYJiS UM3MEPUTEeNb CONPOTUMBIEHUS MOCTOSHHO-
My TOKy MC8-2J1 ¢TKC.468266.004, BLIIONHEHHOTO B BuUOe Me3OHMHa, (Oanee
IO TEeKCTY — MES3OHWUH) .

[Ipr M3ydYeHUn paﬁomu MEe30HMHa cJienyeT HOOMNOJTHUTEJbHO PYKOBOICTBO-
BaTbCA CHelywnuMM IOOKYMEHTaMMU :

- OTKC.468266.004 [IC M3MepuTellb CONPOTUBIIEHUS [IOCTOSHHOMY TOKY
MC8-2J1 IlacnopT;

— @TKC.75004-01 32 01 JpaitBep Me30HMHa MCB8-2JI. PYKOBONCTEO CU-
CTEeMHOTO MNporpaMMMcTa.

OnmcaHHB B HacTodAmeM P3 nopsamok OeicTBui npu paboTe C MOIOYJIEM He
3aBUCUT OT MCHNOJIb3YEMOM ONEPALMOHHOM CUCTEMH!.

IIpy paBore B OC Windows crnenyer PYKOBOIOCTBOBATLCH HOOKYMEHTOM
OTKC.65004-01 34 01 YnpaBnsomas naHeNls Me30HMHA MC8-2J1 PYKOBOLCTEO
onepaTopa.

[Ipy paBore B OC Linux cnenyeT pyKOBOLCTEOBATLCH INOKYMEHTOM
®TKC.65004-02 34 01 Mesonmn MC8-2Jl Ynpaenswmas naHejb Qt PyKOBOLCTBO
omnepaTopa.
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1 ONUCAHME ¥ PABOTA

1.1 HasHaueHwue

1.1.1 MesoHMH npenHa3HayeH OIS M3MEPEHUS [10 IOBYXMNPOBOMHON Cxeme
BEJIMUMHEL COMPOTUBIIEHUMA MNOCTOAHHOMY TOKY IO BOCEMU HEZaBUCHMBLIM KaHallaM,
MB0IMPOBAHHEIM OT CXeM YIpPaBJeHUS M Kophnyca.

1.1.2 Me30OHMH MCHOJIB3YETCH COBMECTHO C HOCUTENeM Me30HMHOB HM
PTKC.468269.002, ycTpoicTBoM MezaBOX ®TKC.469133.006 uiaM aHaJOTWUHBEIMMU
HOCUTENAMM ME3OHMHOEB B COCTaBe MHPOPMALMOHHEIX M3MEPUTEJIbHBEIX CUCTEM.

1.1.3 Me3OHMH NO YCNIOBUSAM MNPUMEHEHUS COOTBETCTBYEeT TpefoBaHUSM K
CpencTBaM wu3MepeHunt rpynnel 3 no I'OCT 22261-94 kpome TpeboBaHWU M0
MNOBHIUEHHON BJAXHOCTH.

1.2 TexHuueckue XapaKTepPUCTUKH

1.2.1 KonmmMuecCcTBO M3MEPUTEJIbHLIX KaHaJOB 8.

1.2.2 ]Inanas3oHb M3MEpPEeHM CONPOTUBIEHUA MNOCTOSHHOMY TOKY:

- or 0 no 100 Om;

= - ot 0 mo 1 xOm;
= - or 0 mo 10 xOm;
= - or 0 mo 100 xOm.
E 1.2.3 Ipenens oonycraeMon aBCcooTHOR NOTPeHOCTH M3MEPEHUN
= CONPOTHUBJIEHUS [NOCTOSHHOMY TOKY:
2 - *0,50m B puanaszone ot 0 mo 100 Om;
e
= - x5 OM B mumanazoHe oT 0 mo 1000 Om;
i - = 50 Om B muanasode ot 0 mo 10 xOm;
= - * 500 OM B muanasone or 0 mo 100 xOm.
<z 1.2.4 Cuya ToKa, OpoTeKaollero uyepes U3MepseMOe CONPOTUBIEHMUE B
g noboM OuarnasoHe M3MepeHult, He MpeBbmaeT 1 MA.
=
=
o 1.2.5 HanpsaxeHue Ha WU3IMEPAEMOM CONPOTUBIIEHMM B JKOOM OMaNas3oHe
o U3MepeHMM He npeBbmaeTr 10 B.
o
== 1.2.6 BXOImHOe CONPOTUEBJIEHME MIMEPUTEJLHOTO KaHalla He MeHee 1 MOM.
q .
(=]
= g 1.2.7 Me30HMH WMMEEeT TralbBaHUMYECKYKW Pa3BA3KYy CBOEM WM3MEPUTEJIbHOM
= 4acTM OT KOpIyca.
g HanpaxeHue TanbBaHM4Yeckol pas3Bsaz3ku He MeHee 200 B.
=
=
=]
z % Jluet
s| ¥ [F_[3aw prRe050-13 ®TKC.468266.004P3 s
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ConpoTMBIIeHME TajibBaHMUYECKON pasBA3KM He MeHee 20 MOM.

1.2.8 Me30HMH BHINOJHSET U3MEPEeHUS B CJIeNYIOLMX pexmuMax:

— «OOHOKPAaTHBI» — BHIOJIHAETCHS ONHOKPATHOE U3MEpeHue
no eceMm 8 KaHajam;

— «BJIOYHBEI» - M3MepeHUs BHNOJHAKTCH OO0 [NOJNYy4YeHMUH 3apaHee 3alaHHO-

TO KOJIMYECTBa OTCYETOB (pe3ylbTaTOB) IO BCEeM KaHajlaM;

— «HenpepeBHENT» - MBMEpeHMA BHIOJIHAKNTCS MO BCEM KaHajlaM B Hernpe-
PBIBHOM LUMKJIE€ OO NOJYyYEeHMS KOMaHOs OCTaHOBA.

1.2.9 Mepmon ceMmmmMpoBanus (MOJyYeHMs pes3yNbTAaTOB Npeobpa3oBa-

HMA) [0 BCEeM BOCBMM KaHallaM =BanaéTca oT 225 MKe oo 1 e Cc waro
25 MKcC.

1.2.10 KonmnuecTrO CYMMMPYEMEIX ME30HMHOM OTCYEeTOB 3amaeTcd
uHTepBasge oT 1 mo 1024 c marom 1.

1.2.1]1 Me30OHUH COOTBETCTBYET TPeBOBAHMAM MO GE30MacHOCTH,
npenbAasaAemeM I'OCT P 51350 x annapaTtype kjacca III no cnoco®y sawmTh
YeJIOBEeKa OT NOpaXeHWUHd 3JeKTPUUYECKMM TOKOM B COOTBETCTBUU C
Knaccuomuraumen no I'OCT P M3K 536,

M

B

Jlucr
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1.3 CocraB M HazHaueHUEe OQYHKLUMOHAJILHLIX Y3JIOB

1.3.1 CocTaR QyHKUMOHANBHEIX Y3JIOB

(CY) ;

(noBTopurens - U2).

1.3.1.1 CrpykTypHas cxeMa Me30HMHAa NpUBEIEeHA Ha PUCYHKe 1.

1.3.1.2 Me30HMH COCTOUT M2 CHEIVOUMX OYHKLMOHANLHEX Y3JIOB:
BXOIHBIE Y3JIBl YyCUIAMTeJel kKaHaJloB (Al - AB);
TalbBaHMYECKM pPa3BA3aHHbe MCTOYHMKM CTabUIIBHOTO TOKa
8HANOTOBLI MyJkTUIJeKcop (MUX) ;
TaJlbBAHUYECKM pPa3BA3aHHBEE BTOPUYHBIE UMCTOYHMKM NuTaHusa (BUII);
TalbBaHMYECKM pa3BA3aHHBI aHaloro- UMQpoBoi npeobpazoBaTens
(ALll - npeoBpa3oBaTenb HanpsaAxeHue - LUMOPOBOM KOI) ;

6) cxeMma ynpaBleHUHA
7) MCTOYHUK ONOPHOTO HanpaxeHus (REF);
8) OybepHE YyCUIMTENbL

(MCT) ;

(5]
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i MCT — MCTOUYHMK CTabMUIBHOTO REF - MCTOYHMK OIOPHOTO
= TOKa HAaNpSaXeHUA;
. Ul - MHCTpyMEHTaNbHEN YCUIUTENE; MUX - aHaJOoTOBHM MyJkTUIIEKCOPR;
:ti U2 - BybepHBI1 yCUIMUTENb O3Il — OoNTO-3JEeKTPOHHEI
(moBTOPUTETE ) npeobpas3oraTensb
p b
s E Kl - KOHTakxT peJe CY — cxeMa ynpasJIeHMHA;
= g Al - avamoro- UUOPOBON
w| o npeobpazoBaTeNk;
(=]
g' PucyHox 1 - CrpyxTypHasa cxema MC8-2]]
=]
=
=t
g
2 % Jucr
gl = ®TKC.468266.004P3 g
= WUam. [JTuct| N nokym. | Monn. |[ara
Dopma 2a IOCT 2.104 Konuposan Qopmar A4




W jara

[Toan.

Biam. uHe. N | MuB. N oy6o.

M jlarta
02.10.2014

[Toamn.

Mue. N noan.

4687

1.3.2 HasHaueHMe OYHKLUMOHANBLHEX Y3JIOB

1.3.2.1 Cxema ynpablieHMS NpedHasHaueHa [JId CONPAXEHMS Me30HMHA C
HOCHTeJIeM ME@3OHMHOB, ynpaeneHus WCT u M3IMepUTENbHLIM KaHAaJIOM.
CxeMa ynpabBJIeHMS COCTOMT M3 cienyiloumx QyHKUMOHANBHBX Y3JIOB:
-  PeTuUCTpH YIpaBJIeHUS;
- y3eJ ynpasJeHusa AlIl;
- bydepHoe FIFO;
- cxeMma QOpMMpPOBaHMA CUIHala 3alpoca MNpepLHBaHUS U KOINa MNPUUMHEL
[IpepBIBAHNUS;
- ycTponcTeo naMaATM EEPROM u cxema QOpMMPOBaHMA CUTHANOB.

1.3.2.2 PerucTpsl ynpaBleHMA MNpenHa3HaYeHB IJIA BANUCKU, XPaHeHUs u
CUMTHIBAHUA T[PU3HAKOB pPeXMMOB paboTe, IOMaNnas0HOEB W3MEpEeHUM, nepuona
CEMIINIMPOBAHMSA, KOJMUEeCTBa CYMMMPOBAHWN, [NPU3HAKOB pa3pelieHus Npeps-
BaHMIi M KOIOB MNPWYUMHB NpPepsBaHuii. QopMaT NaHHEX 16 paspanos. dopmarT
agpeca perucTpoBR 5 paz3psAloB.

1.3.2.3 Vsen ynpaeneHus AUl npepHazHaueH a  QOPMUPOBAHUS
CUTHAaJIOB ynpapBlieHus AlIl.

1.3.2.4 BydepHoe FIFO mnpenHazHauyeHO MJIA 3alMCH, XPaHEHUs u
CUMTHIBAHUA pPe3yNbTaTOB WM3MepeHui. PopMaT XpaHMMBIX OaHHHIX 24 pazpana.
MakcuMalbHOE KOJIMUECTBO XPaHMMHEIX OTCUETOB [0 KaxIoMy KaHany 2.

1.3.2.5 Cxema obopMmpoBaHus CHUI'HaJIa 3amnpoca NOpepeBaHus GopMupyeT
curHan IRQ m QopMMpyeT NpM3HaK NPUUMHBL NpepelBaHua (“‘nepenosHedHune FIFO”
W «NpeBHlleHe OMalasoHa WM2IMEepeHWM») .

1.3.2.6 VYcrpoicreo namaTu EEPROM M cxeMa GQOPMUMPOBAHMA CUIHANOB
npengHa3Ha4YeHH ans 3almcu n CUMTEIBAHUA NOoNpaBOYHEIX KOB@@MHMEHTOB,
onpenenseMelXx Ha 3Tane KalubpoBKu.

1.3.2.7 TanbpBaHMYeCKM pa3Bs3aHHHEE [peofpas3oBaTenu  HalNpAKEHUS

npenHasHayveHe Ona QOpMMPOBAHMA HanpsaxeHui =12 B m +5 B, MCHONb3YyeMLIX
B CXeMax MCTOUHUKOB CTabMIILHOTO TOKa ¥ M3MEPUTEJLHOTO KaHajua.

1.3.2.8 BoceMb TanbBaHWUYECKM pPAa3BA3aHHBIX MCTOYHMKOB CTaBUMILHOTO
TOKa, MNUTANLMX KM3MEepAseMOe CONpPOTHUBIESHUE, OQOPMUPYKT CTabulibHLE TOKM
HomuHdanoMm 0,09 mMA m 0,9 MA (B 3aBMCMMOCTM OT OManasoHa U3IMEepeHus) .
N=3MeHeHue 3HadYeHMnsd TOKa BHINIOJIHAETCH n3MeHeHHneM BeJIMYMHEI OIIOPHOTO
HanpsaxeHuss Ha Bxomax MCT.

1.3.2:9 A0 npeiHazHaueH nJisd npecbpaz0BaHuAa HanpsaxeHUn,
popmupyembix MCT Ha u3MepseMOM CONPOTMBJIEHUM, B LUMOPOBON KOI.

Jluer
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1.3.2.10 AHanoroBeit MynbTUNIEKCOp MUX wu GyoepHelt ycunurens U2

obecrneuymBanT noovepengHoe NOoOKJIKUeHue BXOIOB AIlTI K BEIXOAM
MHCTPpYME@HTAaJIbHBEIX  YCUJIUTeJen (ul), BXOOAWMX B  YCUJIMUTEJM KaHAJOB
(A1 - AB).

1.3.2.11 Belxomel BOCBMM M3MEPUTEJIbHEIX YCUIMTENel C [NporpaMMHO
yCTaHaBnMpaeMeM KoadduumeHToM ycunesmsa (1 mmmu 100 B 3aBUMCUMOCTM OT
nvanasoHa) COeIMHEHBl CO BXONaMM MyJbTUIJIEKCOPA, KOTOPHI Npy NpOBEIeHUM
U3MEepeHNA IoClienoBaTeNbHO MNOIOKJINYaeT KaxXIoelM KaHan k AI.

1.3.2.12 BxonHele pene (K1) cnyxaT N8 OTKIOUEHUS OBLEKTA KOHTPOJIA
OT Me30HMHa 0e3 BEIKJIKYEHUS MNUTAHUS.

1.4 YcrtponcTBo M pabora

1.4.1 PerucTphl yNpaBJIeHUSA

1.4.1.1 TIlepeueHb u ampeca NpOTrpaMMHO OOCTYNHBIX PermMcTpoB
Me30HUHAa NpuBeneHel B Tabuauue 1.1.

Tabmuua 1.1

Anpec
g oBpallennsa
i dusMUeCcKun uepes
= HamMeHoBaHue perucrTpa ampec Ha MOIYJIb
= muuHe, Ah HM unm
3 aHalormu-
= Helr, Ah
@\ PerucrTp kola MOOesM Me30HMHA, TOJEKO 1 2
= yreHue. (Rgmid)
i Perucrtp pexmuMa/craryca. (Rgmode) 2 4
= Perucrp koJmMuecTBa CyMMMPYEMEIX OTCUETOB. 3 6
(Rgsum)
< Perucrp nepmopa onpoca. (Rgcount) il 8
E PeructTp oumcrtku FIFO (TOJNBKO 3anuch)
5 (Rgf clr)
g Peructp obmena c¢ EEPROM. (Rgeeprom) 7 E
i § 1.4.1.2 Tpu obpamleHuyu K pPerucTpy KoOa Momenu MesoHuHa (Rgmid) B
2 g pexmuMe UYTeHMA CuMTHBaeTcs koI Mes3oHumHa 0004h.
=| o
1< 1.4.1.3 VHbopMauUMOHHAA CTPYKTypa perucrpa pexuma/cratyca (Rgmode)
% npencrasneHa B Tabauue 1.2.
=
=
2|
Z| 2 Jlner
gl < ®TKC.468266.004P3 -
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Tabauua 1.2
Paspsan HazHaueHue [IpuMeuaHua
DO SWl, ynpaBJeHMe KIIUOM, Pazpane D2-D0 sapawnt
[NOOKINYeHYE /OTKIINUEHUES BUI M3MEPEHUS.
MCTOYHMKORB TOKa
oe. xkon 101 - wm3mMepeHue
(mor. 1 - noOkIw4YeH:H) 5
CONpPO-THBIIEHUN OBBEKRTa
D1 SW2, ynpaBleHMe KIIOYOM, KOHTPONSA;
NoOKJIUYeHMe /O TKINYEHE
ne. xonm 011 - wm3MepeHme zTa-
BTAJIOHHBEIX PE3MCTOROB
JIOHHOTO COIIPOTURBJEHUA;
(mor. 1 - NOOKIIYEHH)
oe. xom 010 - umzMepeHue
CMEemeHMs HYJIH.
D2 L ctrl, ynpasneHue pele,
MNONKJIOYEHNE /O TKIIUEHUE
obbeKTa M3IMEpPEeHUd.
(or. 1 - pemne 2aMKHYTH) .
D3 Ref ctrl, ynpasieHue peie, Paspanel D4 - D3 =zapawnT
BoIDOP pexmuMa paboT OManas3oH WN3MEepeHWN:
MCTOYHMKOB CTabuUIbHOIO TOKa
IOB. kox 11 — mo 100 Om;
(mor. 1 - I=0.9MmA;
Jgqor. 0 - I=0.09MA) OB. xoxm 10 - nmo 1 Kowm;
D4 K ctrl, ynpaeBneHue oe. koxm 01 - mo 10 Kowm;
s KO20OMUMEHTOM YCUJIEHUSA om. won 00 = 6o 100 Ko,
s MBMEPUTEJIEHOTO YCUIIMTEH
(mep.l - KV=100;
= jgor. 0 - Ky=1)
g
= D5 Bribop pexuma paboTh aor. 0 - pexum
= «OOHOKPATHEI »
= gor. 1 - pexuM «BIOUHBIA»
& WMV «HEIPEepPHIBHEI»
z
g D6 [Ipyi3HaK NpepeBRaHUSA [IpM3HaAKOM MpPEepeBaHUSA
= «rneperiojlHeHue FIFO» ABJIAETCH 3HaueHue Jjor. 1
(TOMBEKO UTeHUE) B COOTBETCTBYUEM pazpsale
z
g D7 [[py3HaK NOpepbBaHUsA
- «IPEBLIIEHNE OUaNnaszoHa»
z (TONbKO YTeHue)
e}
D8 [lpy3Hak pab®oOTEl ME30HUHA B Jor. 1 - MeS0HMH B IOaHHBIM
ol = UMKINYECKOM PEeXMMEe (TOJBKO MOMEHT paboTaeT B pexume
=l o u o
gl 8 YTeHue) «BOJIOUHBI» WJIM «HEeIpEephIBHBI»
o
= o
f=)
=
=
=)
=)
=
=
g
- %‘ Jluct
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[lponomxeHue rTabamuer 1.2

Pazpsan HazsHaueHue [IpuMeuaHnmus
D9 [lpusHak pa®oTH B pexume Jor. 1 - Me30HMH B JaHHLIN
«OINHOKPATHBIA » MOME&HT paboTaeT B pexuMme
(TONBKO YTeHue) «ONHOKPpAa THEII»
D10 [l[pM3Hak «OTCYeT TOTOB » [locne BeMoOJHeHUs npeoBpazo-
(ToNbKO uTeHMe) BaHMA B peXuMe «OOHOKpPAaTHBI»

M 2anucu orcuéTa B FIFO
paspAn yCTAaHaBJIMBAETCH B
Jor. 1.

[locne CUYMTHBAHMA OTCUYETa M3
FIFO paspan cBpaceBaeTcsa B

AOF. .
D11 PermMcrp Macku npepeiBasHus jgor. 0 - npeprBaHue
«nepernonHeHue FIFO» paspeueHo;
D12 Perucrp Macky NpeprBaHus Jgor. 1 - npeprBaHue
«NpeBhllleHe OuanasoHam 3anpeueHo
B3 PazspemeHue paGoTel ¢ FLASH Jgor. 0 — 3anMch 3anpeumeHa
Jor. 1 — 3anNucCk paspeueHa
- lpuMeuaHue - Tlocne 3anucu B perucTp Rgmode HeoBXOmMMO BHIOEPXATH
=
8 naysy 1 mc, HeofBxommMylo OIS MNepeKkJIndYeHus pele.
=
= 1.4.1.4 PerucTp Rgsum onpeneifseT KOJMYECTBO OTCUETOB, AaNNapaTHO
E CYMMMPYEMEIX MEe30HUHOM. PesyneTaT CyMMMPOBAaHMA 3aluUcCHBaeTcs B FIFO.
[locne cunMThHBaHMA CyMMa OENMTCHA [OpaiiBepoM Ha YMCIO OTCYETOB, TaKUM
‘§ obpasoM onpellefIAeTCA CpelHee 3HauyeHue OT MNPOCYMMMPOBAHHBIX pe3yJbTaToB
5 U3MEpeHus.
z MakcCMMalbHOE KOJIMYECTBO CYMMUMPYEMEIX pesyibTaTos - 1024.
=]
E MMHMMAJIbHOE KOJMYECTBO CYMMUPYeMLIX pes3yJbTaToB - 1.
Z 1.4.1.5 Peructp nepuoma ompoca Rgcount onpenensaeT Iepuon orpoca
d ONA PexXMMOB «OJIOUHHIA» ¥ «HENpPepHBHBII». [lepuol onpoca paBeH 3alaHHOMY
i HMCJIy MHTEPBaJIOB no 25 Mxkc. MuHMMANBHENT [epuon 9 (225 wMkc),
3 MakcumaneHeit 40000 (1 ¢).
o
g 1.4.1.6 Peructp ouucrTxku FIFO Rgf clr. Tlpum =zanucu jor. 1 B mnamumi
E = | pazpsan sToro perucTpa ouumlaeTcs FIFO.
o e
=
= o
<
5
=]
=
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1.4.1.7 PerucTtp oBMeHa c EEPROM Rgeeprom. Uepes o2STOT perucrtp
NpoucxXoouT oOOMeH OaHHeMUM Cc EEPROM:

— D10 - paspsan, KOTOpPHN QopMMpyeT CUTHAJ CLK _EEPROM.
[lo aTOMy paspsany NONAKWTCH CUHXPOUMIYJILCH IJNS 3anNMCH U CUMTHI—
BaHMA M3 EEPROM;

- D8 - paspsan, ¢opmupynmmit cuTHaN DATA EEPROM.
[lo sToMy paspsany MNoOCNeNOBATENbHO NEepeNalnTCHd NAaHHEE npu
3anMcy M CUMTHEIBaHMA u3 EEPROM.

1.4.2 HauanbHas yCTAHOBKA M MHULMAIM3ALUS

1.4.2.1 To BKINYEHMI NUTAHUA Ha ME3OHUH nocrynaeT CUTHAan
"SYSRESET”. Ilo 3TOMYy CMIHAaJy YCTaHABJIMBAaeTCH B MCXOOHOE COCTOAHUE
cxXeMa yHNparJleHMA (BXOIOHHE peJleé Pa30MKHYTH) .
llpy mHMUMANIM3aUMM ME3OHMHA BHIOJHAKTCA Clelyolie NeiCTBUS:
- CHUMTBIBANTCHA MNOMNpaBOYHHE Ko3ddMUMeHTsl M3 EEPROM, xoTophle
VICIIONIE3YITCA NPU pPacueéTe pe3yl/bTaTOB U3MEPEHUS CONPOTUBIEHMUA;
- MHOPOBOOMTCH PEXMM BHYTpPEeHHEeN kKanMBpOBKM ME3OHMHA.

1.4.3 KoHpurypaums napamMeTpos M3IMepeHUs

1.4.3.1 KoHburypaumsa mnapaMeTpoB U3MEepPEeHMS OOJIXKHA NpPOBOOUTLECH
rnepen 3anyckKoM U3MepeHus. KoHPUTypaums BKIKYAET:

- YCTaHOBKY mouanasoHa usmepeHmsa (no 100 Om, mo 1 xOm,
no 10 xOMm, no 100 xOwm);

- BKIOUYEHME MM BHKJIOYEHME BXOLHEX pele;
- YCTAQHOBKY pexuMa paboThl (OOHOKPATHENI, OJIOWHENT, HENPEpHLIBHLIA) ;

-  YCTaHOBKY [epuona CeMNIMPOBAHMA M KOJIMUYECTBa CYMMUPYEMEIX
OTCUETORB.

(CM. onucaHue permMcTpoB ynpaejeHusa B n. 1.4.1)

1.4.4 3anyck usMmepeHus

1.4.4.1 3Banyck wu3sMepeHus B Tekylel KOHOUTypauum [IPOM2BOOUTCH
YCTAHOBKOM B Jor. 1 curHajna PUSK HocuTesneM Me30HMHOB. BO3MOXHEE P EeXMMEL
3an0yCcKa OIpelesiIAlTCca BO3MOXHOCTAMM HOCUTENd MEe3OHMHOB.

Jluct
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1.4.4.2 Ecuu 3HaueHue M3MEPAEMOTO CONMPOTUBIIEHUA [peBHllaeT
YCTaHOBJIGHHE gOmanasoH B Jo6oM M3 KaHaNoB, BuOA&TCHA 3anpoc Ha
NpepblBaHre C NPU3HaKOM «NPEBHIIEHME INMAaNaszsoHa».

1.4.5 Tllonyuyenre pesysbLTaTOR U3MEepeHus

1.4.5.1 TlonmyyeHHBII B pesyjbTaTe aHaJloTo-UMUMPPOBOTO Npeobpal3oBaHuA
TBOMYHBIL KOI MEePEeCUMTEBAETCS B 3HAUYEHME CONMPOTMBIIEHMS, B COOTBETCTBUM
C YCTAQHOBJIEHHBIM KOJMYECTBOM CYMMMPOBAHMNM U ONPEeNeNI&HHBIMM Ha STamne
BHYTPEHHEeN KaJuOpOBKM 3HAYEHMAMM TOKOB WCTOUHMKOB U HanpsxeHUAMA
CMEeUeHWA HYJH.

1.4.6 BHyTpeHHAd KanubpoBka

1.4.6.1 BHyTpeHHHAHA xaaubpoBka BHIIOJIHAETCSH aBTOMaTHUUECKN opu
MHUOMaNU3aumm ME30HMHa u, Kpome TOTO, MOXeT NPOBOOMTE CH
HENOCpelNCTBEHHO [epel KaXOeM KM3MEpPeHMeM NyTeM BhBOBa COOTBETCTBYILEH
DYHKLMM Opareepa.

1.4.6.2 [Jns YMEHBUIEHUH NOTPEWHOCTH M3MEepeHunsa PEKOMEeHOYeTC s
NPOBOAMTE 3TOT DPEXMM HNPY HOJI'OBPEMEHHBIX U3MEPEeHUAX uYepes KaxIbe ueThpe

g daca, a TakKXe NPV M3MEHEHMAX TeMNepaTyphl OKpyXawllei cpensl, OoJiee ueM
= Ha 10 9%.
=
= 1.4.6.3 TIlpu BEIMOJIHEHMU KanmMBpoBKHU ONpenelAnTCH HanpaXeHMUsa
= CMelleHMA HYJNA IJA KaXOOoT'o KaHalla M YTOYHAKNTCHA 3HadeHus TOKoB MCT.
=
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1.4.7 Ilporepka paBoTocnocoBHOCTH

1.4.7.1 Ilporepka paboTocnocoBHOCTH OCYWEeCTBIAETCH NporpaMMHO
dyHRUMEN opamnBepa self-test, Hanpumep, o HaxaTuo KHOIKM
"CaMOKOHTPOJIb” NPOTPaMMHOM MNaHeJU WMJIM NPOTPAMMHOTO dbarna P ms8k2l.exe
(CM. OTKC.65004-01 34 01 VYnpaBnsomwas nadedb MHCTpyMeHTa MC8-2I1
PyKOBOICTBO omnepaTopa) .

1.4.7.2 Dpu nposepke paBoTOCNOCOBHOCTU OCYUECTBIANTCH [IpOBEpPKa
NPOTPaMMHON  HOOCTYMHOCTM PETMCTPOB YNpPaBJISHMS ME3OHMHOM, a TaKxe
NPOBEPKa MNOTPEWHOCTM M3MEPEHMA OYTEM W3MEPEeHMS SHAYEeHUM STajIOHHBIX
pesucropos (10 xOM), comepXamuxca B Me3OHMWHE.

1.4.7.3 Tlo 3aBeplleHMM TMPOBEpPKM BHIOASTCH COOBLEHME O pesynbTaTe
BEINOJIHEHHOW MNPOBEPKM (YCMNEmHOM 3aBEPLEHUM WM HANMYUM HEUCHPABHOCTH) .

1.4.8 KoHcTpykuus

Laids 8al Me30OHMH MNpencTaejdeT CoBO0l KOHCTPYKLMUK, COCTOSIYD U3
JMUEBON naHenmu ¢ rabapuTHeMy paszMepamu (50,8 x 22) mm u NPUKPENJIeHHOM
K Hell MNedaTHOM nnaTel pasmepoM (270 x 50) mM.

[39]
=
g
L.4.8.2 Ha JsmueBOd NaHeay Me30HMHAa YCTaHOBJEH BXOIHOM COeIMHM—
= TeJqib THna 10226-55G3JL.
=
é 1.4 .83 Me30HMH yCTaHaBIMBaeTCHd Ha HOCUTENb ME3OHMHOB, KOTODHIA B
CBOIO o4epelb YyCTaHaBAMBAETCHA B KpeUT VXI U COEOMHSETCH C MATrUCTPasbio

= VXIbus.
lle]
=
Z 1.4.8.4 OBMeH OaHHBIMM MEeXIy ME30HMHOM U HOCUTEeJIEM Me30HMHOB ocy-
g WeCTBNIAETCA Uepes CoelMHUTelL Tuna ESQT-150.
=
z 1.4.8.5 T'abaputrhele pasMeps Me3OHMHA (IJIMHA X WMPKMHA X BHCOTa) He
= Bosee (270 x 50,8 x 22) MM,
=
2 1.4.8.6 Macca Me30HMHA He Bojee 110 .
@

=
al =
5|8
=
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npuBenensl B Tabauue 1.3,

Tabauua 1.3

1.4.9 Cpencrea U3MEPEeHMA M NPUHAIJIEXHOCTHU

1.4.9.1 Cpencrea usMmepenus , MCNOJIb3yeMele NpPU BHelWlHel KalubpoBke
(cM. npunoxenue B) u [IOBEpPKe Me30HMHA B COOTBETCTBMM C pa3mesoM 5

’

HammeHoBaHue Kon., IdrarnasoH uU3MepeHus
mT . WUIW YCTaHOBKU
MarasuH sneKTpuYeckKoro i 0,1 Om - 100 xOM,
conpoTuBJieHus P4834 Knacc TouHocTtu 0,03
BoNlb TMETD YHMBEpCAaJIb HEI 1 - IuanascoH ot 1 mo 10 B;
~ NpuBeleHHas NOTPEelWHOCTh MU3Mepe-
B7-54/3
HUA He Oonee 0,015%
[puMeyaHue = Honyckaercsd NpMMeHeHe AHAJIOTUYHHX CperncTs
M3MepeHus, obecneunBapimx Heobxoaonmyn TOYHOCTE U3MepeHus 74
BHIMNONIHEHME TpebyeMulx GyHKLUMM.
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1.4.9.2 TNpuHannex:HocTH, VICIIONIb3YEeMble [IPM BHEWHeNR KaJdubGpoBKe U
NNOBepKe Me30HMHAa, NpUBeIeHwl B Tabnuue 1.4.

Tabauua 1.4

HammeHoBaHUe Kon., mr.
YKCH OTKC.687420.003 1
(YCTpOMCTBO KOHTPOJSIS CONPOTUBIIEHUS

U30ALNN)

KabGens K-YKCHM @TKC.685621.002 1

1.4.9.3 TIlpy caMoCTOSATEeNBHON NocCTaBKe NpMHaIOJIeXHOCTH, YKasaHHEEe B
Tabmmue 1.4, NmoCTaBNAKOTCH B COCTABE ME30HMHA.

1.4.9.4 Ilpm nocTaBke Me30HMHA B COCTaBe OpyTOoro M3OeJausa NpuHan-
JIEXHOCTM, NpUBeHNeHHBe B Tabiuue 1.4, MODYT He BKINYATHCH B COCTaB Me-—

30HMHa, a BKJIKYATBECH B COCTAaB NpMHaOJIeXHOCTEN n3nennda, B COCTaBe KO-
TOPOT'O MEZ0HMH I[IOCTaBJISEeTCH.

1.4.10 Mapxuporka u niuoMbupoBaHMe

1.4.10.1 MapxupoOBKa ME3OHMHA BHIIOJHEHA B BUIE:

~
§ — HAIONMCM HaMMEHOBAHMSA MEe3OHMHA Ha €TI0 JIMUEeBOM NaHesu,
s — HaOnMCKU 3aBOOCKOI'0 HOMEpa Me30HMHA Ha MJlaTe [NedYaTHOTO MOHTAXA.
=
3
=] 1.4.11 V¥naxoeka
&
= .
Z 1.4.11.1 Mpu CaMOCTOATENLHOM MOCTABKE ME30HMH NOJNKEH OBTh YNaKOBaH
g crnenypommuM obpasoM:
= 1) oGepHyTb MeszOHMH nBYMSA cmosmu Bymaru Mapxu A-90 T'OCT 8273;
2) Ha o6epTKy HAaKJIeUTh 3TUKETKY;
< 3) Monynb B oOepTKe MOMECTUTH B YEXOJ M3 MONMUBTUIEHOBON MNeHKM
§ rojumHo# or 0,15 mo 0,30 MM mMapku Mc, copra 1 I'OCT 10354;
= 4) B ynakoBOYHBENI MEWOK PANOM C OBEpPTKOM NOMECTUTHL MEMOK € JIMHACKH-
2 nem (50 r);
5) YyNaxkoBOUHHIM MEUIOK 3aBapMTh (3aKJIEUTh) ;
) & 6) NOMECTUTH 3aBapeHHb YNakOBOUYHHENI MEWOK B TapHY® KOPOOGKY M3
§ § KapToHa Mapku T-11C TOCT 7376;
= 7) Ha TapHy® KOpPOOKY HaKJIeUThb STUKETKY.
=
5 1.4.11.2 lpu nocraBKe MEe30OHMHA YCTAHOBJEHHLIM Ha HOCUTEJb ME3OHMHOB
= YNaKOBKa BHINOJHAGTCHA B COOTBETCTBMM C OOKYMEHTAaMM Ha HOCUTENb
ME@30HMHOE .
=
2
ps % Jluet
a| < ®TKC.468266.004P3 -
E W3m. | Jluct| N nokym. | MMoan. |[[lata

dopma 2a I'OCT 2.104 Konuposan Dopmar A4




2 VCIIOJIbSOBAHME IO HA3HAUYEHMIO

2.1 3BrcomyaTauMOHHHE OrpaHMYeHUH

2.1.1 TpeboBaHMS K NUTAHUK ME30HMHA

2.1.1.1 Me30OHMH HOOJIKEH SanUTHBATLCHA uUepes coemuHuTens ESQT-150
HaNpAXeHW AMA

5;0 £ 0,25 B
12,0 £ 0,6 B
2.1.1.2 Tok, norpebingemsli no uenu +5 B, He Bosee 500 MA.

2.1.1.3 Tok, norpebngeMeldt no uenm +12 B, He 6Gojee 300 MA.

2.1.1.4 CymmapHas MOWHOCTL, NoTpebisgeMas Me30HMHOM [0 LenaM
nuTaHudA, He nOpesBnmaeT 6,1 BrT.

2.1.2 VYcnoeusa sKcHayaTauuu

2.1.2.1 MesoHuH paborocrnocobeH B MHTEepBale TeMnepaTyp OT MIKC 5

!u o
= no nmoc 40 °C m npu  OTHOCUTeNbHOM BhaaxHocTu o 80 % npu TeMmneparype
=t
25 g,
=
2.1.2.2 Me30HMH COXpPaHAET TEeXHUUECKME M SKCIIYyaTalUMOHHEE XapakTe-

E PUCTUKM IOCIe BO3OEMCTBUA Ha HETo TEMIIEpaTypPs OKpyXaolen cpensl OT
= muHyc 50 mo nmiooc 50 °C M noBbweHHOM BJgaxHocTu 95 % npu TeMnepaType
= 25 2C.
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2.1.3 Crnocofbl yMeHBUWEHUS NOTPEmMHOCTU U3IMEepeHMUS

2.1.3.1 Ecnu 3HayeHUs NOTPEWHOCTEeN Bhillé HOPMbI, YKa3aHHOM B

n. 1.2.3, HeoOXOOMMO Me30HMH OTKaIMOpPOBAaTh N0 METOIOMKE, NPMBEOSHHOM B
opunoxesum B.

2.1.3.2 PeKOMEHIOyeTCH NPOBOAMUTE DPEXMM aBTOMATHMYECKOM (BHYTpeHHen)
KaJMOPOBKM NpM HNOJITOBPEMEHHEIX M3MEPEeHMAX uepes KaxOele dYeTHpe uaca, a
Takxe INpy M3MEeHeHUM TeMNepaTyphl OoKpyxawuel cpensl Gonee, uwem Ha 10 “C.

2.1.3.3 [na ymeHbleHusa obwWel NOTPENHOCTM WUIMEPEHMS HEOBXOMIUMO
NPOBECTM M3MEepeHMe CONPOTUBIIEHMS USMEPUTENIbHOM LEeNu 0pM 3aKOPOYEHHOM
U3MepsAeMOM COMNPOTUBIIEHMM UM 3apeTUMCTPUPOBATE pPe3ylbTaT RS Kak 3HauyeHue
CMCTEeMaTUUYeCKOW COCTaBJAKIEN MNOTPElHOCTHU (32 CuY&T [OPOBOOHUKOB U
coeIMHUTEeNel, CBA3LBALUMX MOAYJL C MW3MEPAEMEM COMNPOTUBIIEHUEM) . [Tpn
nocienyoumMx Mn3MEepeHMAxXx B HAHHOM WM3MEPUTEeNIbHOM LenM oT pesylkTaTa
U3MEpPEeHNA HeOoOXOOMMO BHUYMTATEL 3HaudeHue Rs.

2.2 TooroToBKa MEe30HMHA K MUCHOJNL30BAHUD

2.2.1 Me3s0HMH OONXeH OBITh YCTaHOBJEH Ha MOIyJb HM

E ®TKC.468269.002, ycrpoicTBo MezaBOX ®TKC.469133.006 uAM aHalOTMYHBIA
= HOCUTENE ME3OHMHOB.
=
= 2.2.2 OOMeH HOAHHEIMM MEXOY ME30HMHOM M HOCUTEJIEM ME30HMUHOB
g OCyWmecCTBJIfAeTCA 4Hepes coeluHMTesb Tuna ESQT-150. HasHauyeHMe KOHTAKTOB
= COENMHMUTENIA MNPUBEINEeHO B MNPUIIOXeHuU B.
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2.3 Hcnonb30BaHMe Me30HMHA

2.3.1 V3MepuTenbHHE LENM NOLCOEOMHAKNTCH K BXOOHOMY CO€IMHUTEIO
Tuna MDR 10226-55G3JL, yCTaHOBJNEHHOMY Ha JIMLEBOM NAHEIM Me30HMHA.
Ha3HayeHMe KOHTAKTOB COENMHMTENS NPUBENEHO B NPMUIOXEHUMe A.

2.3.2 Me30HMH CO CBOMM IOpaiBepOM COBMECTHO C HOCUTEJIeM MEeSOHMHOB
U ero mpaiBepoM oBpasyioT «UHCTPYMEHT», PEanus3youuil onpeneN&HHEI Habop
byHKUMA .

2.3.3 [lna peanusauuyu QYHKUUNA «UHCTPYMEHTA» HEOOXOIUMO nporpamMMon
BEPXHETO YPOBHA OTKPHITh CEaHC YNPAaBIeHUA «UHCTPYMEHTOM» M, COOGWUB
IpaMBepy «UHCTPYMEHTa» 3HAUYEHUS NapaMeTpoB, HEOBXOOMMEIX A peanuMzaumnmu
BhI3BIBAEMBIX OYHKLMIA, NepenaTb yNpaBJeHMe IOpanBepy.
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3 TEXHMYECKOE OBCJIYXMBAHME

3.1 BuOsl ¥ NEepUMOOUUYHOCTL TEXHUYECKOTO obcnyXmMBaHUA

3.1.1Tlpu nocTaBKe Me30HMHA B COCTABE MU3NEJUSA BUIEl, MNEPUOAMYHOCTE U
NOpANOK TEXHMUYECKOTO OOCHYXMBAHUA ONPeNesdloTCHd PYKOBOICTEOM IO
SKCNayaTauuu MInesus.

3.1.2Tpu CaMOCTOATENLHOM NOCTABKE ME30HMHA BUIOE, NEPUMOIMYHOCTE M
NOpANOK TexXHUYecKoro obcayxuBaHus onpepenswrcs n.3.1.3 - n.3.1.5,
nogpasnenoMm 3.2.

3.1.3 TexHuueckoe OBCHYXMBAHME ME30HMHA BKJIOUAET clenyoume BUIEL:

1) exenHeBHOe TexHMUECKoe obcayxuBaHme (ETO):;
2) exerolHOe TexHMYECKOoe OBCIYXMBAHUE (To-=1Y .

3.1.4 ETO npoeomuTcs npu MNOATOTOBKE ME3OHMHA K MCHOJNb30BAHUID MO
Ha3Ha4YeHUDo.

3.1.5 TO-1 mpoBomMTCS OOMH pa3 B T'ON, HE3aBUCUMO OT MHTEHCUBHOCTH
SKCINTyaTalMM ME30HMHEAE, a TaKXe Nepell NOCTAHOBKOM ME30HMHAa Ha OIUTeNb-
HOe XpaHeHue.

[
-
2
3.2 TlIopANOK TEXHMUECKOTO OBCIYXMBaHMS
=
=
=]
= 3.2.1 TlopsAOOK TeXHMYEeCKOTO OOCIyXMBAHMS COOTBETCTBYET MOPSOKY 3a-
= nucy onepaumm B Tabauue 3.1.
(=]
=
3.2.2 Onepaumsa TEXHUYECKOTO OBCITYXMBaHWS BHIOJHAETCHA B COOTBET-
z W
o CTBMM C €€ TeXHOJOTIMYEeCKOM KapToi.
=
- 3.2.3 TIpM TexXHMYECKOM OBCHNyXMBaHMM Me30HMHA OBS3aTeNbHEM SBISEeTCH
& BEIIONIHEHME BCeX HOeNCTBMI, M3JIOKEHHBIX B TEXHOJOTMYECKMX KapTrax onepa-
g LM .
2
& 3.2.4 Bce HeMCNPaBHOCTM, BHABJEHHHE B [POLECCE TEXHUUECKOTO
OOGCNyXMBAHMA, HONXKHE OBITE YCTpPaHEHEH. llpy sTOM mosmkHa OBITH cHejlaHa 3a-

w| = | muce B paspmene «PaBoTe nmpu SKCHNyATALMU» nacnopra ¢®TKC.468266.004 IC.
5| ]
o
ol =

=
=
=]
=
=
=
=
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sl ¥ ®TKC.468266.004P3 -
= H3m. [Jlucr| N nokym. | Moan. |[lata

Dopma 2a IOCT 2.104 Konuposan dopmar A4




M Jjaarta

[Toan.

Bsam. uue. N | MuB. N my0u.

W jaTa
02.10.2014

IToan.

Hus. N noan.

4687

Tabmmua 3.1

Homep Buosl TexXHUMUeCcKoIro
HaMMeHOBaHME!GOHean.MVI TeXHONOTIYE - OESCJ’IyXCMBaHMF—I
TEeXHUUYECKOTO OBCIIYyXUBaAHUA 5
y CKOM KapThl ETO TO=1
1 TIlpoeepka COCTOSHMA M HMCTKA 1 & F
3JIEMEHTOB JIMUEBOW NaHenu
2 Tlpoepepka paBoToCnocoBHOCTU Me- 2 $ +
SOHMHA
3 HeTasibHEM OCMOTP M UYMCTKA 3 - +
4 TlpoBepka 3KCIIyaTaLMOHHBIX 4 = F
OOKYMEHTOB

3.3 TexHONOTMYECKME KapTH ONEpaluuil TEeXHWYECKOT'o OBCayxXmMBaHUSA

3.3.1 TexHonoruueckas kapra 1
[l[poRepka COCTOSHMA M YMCTKA SJIEMEHTOB JIMUEBOM [aHEeJM Me30HMHA

CpencTea M3MEpeHUM: HeT.

MHCTpYMEHT: HeT.

PacxopnHele MaTepuanel:

— Ba3p orbeneHHas apT. 224 TOCT 11680
(canperxa (200x200) mm - 1 wT.);
— KUCTh Quenueras K251 1 wr.

IevicrBuA:

1) nepen sBxnpueHueM kKpelTa VXI, B KOTOPOM 3KCIIYaTUPYeTCH
ME30HMH, MNPOU3BECTM BHEUHMM OCMOTDP JMLEBOM NaHeNlM Me30HMHa, yDeImuThCH
B OTCYTCTEBUM OedopMauMil M HaAPYWeHUN LEeJIOCTHOCTY COeIMHUTENS;

2) ypoamuTh MLb C JMLEBOM MNaHeNnM Me30HUHA CyXoM OA3eBOM caldeTKoMn
M, NpuM HeoBXOOMMOCTM, KUCTHW.

3.3.2 TexHonornueckasa kKapra 2
[lpoBepka pabBoToCnoCOBHOCTH

Cpencrea M3MEPEHUN: HeT.

MHCTPYMEHT: HeT.

PacxonHble MaTepuarssl: HeT.

HencTBUA:

1) BxmouuTe kpedT VXI C YCTAHOBJEHHBIM HOCHUTEJIEeM ME30HMHOB M
YCTaHOBJIEHHEIM B HEM MNPOBEpPHEeMEIM ME30HMHOM;

2) yBenouThbCA B MNOJIOKUTEJNIEHOM Pe3yJbTaTe CaMoTecTupoBaHusa [I3BM u
NpPaBMIIbHOCTM 3arpy3KM ONEpaLMOHHONM Ccpen:l;

3) BblOepXaThb ME30HMH BO BKJNOUEHHOM cOCTOAHMM 10 MMHYT;

Jluer
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4) BBINOJIHUTH [IPOBEPKRY paboTocnocoBHOCTM MEe30HMHaE B COOTBETCTBUM C

Hadod o T

3.3.3 TexHonoruueckas kapTa 3
JeTanbHEM OCMOTp M 4YMCTKa

CpencTea M3MepeHMA: HEeT.
MHCTpYMEHT: HeT.
PacxonHele MaTepuarnsl:

— ©Bsasb orBeneHHas apT. 224 TOCT 11680
(canperka (200x200) MM - 1 wmT.);
— cnupT 3TMIoBEM I'OCT 11547 - 20 mm.

HecTBuUA:

1) orknwuuTre oT ceTu KpeurT VXI ¢ YCTAHOBJIEHHEIM HOCUTEJIEM

ME30HMHOB, Ha KOTOPOM 3KCNAYyaTUPYeTCH MEe30HMH;
2) ecnM K Me30HMHY noncoelnHEH Kabesk, OTCOeIUHUTHL ero;
3) nporeperTs OS3bI0, CMOYEHHOM B CONUPTe, KOHTAKTH COEIMHMUTENHA;
4) npucoenuHuUTh Kabenb K COSIMHUTEJK MEe30HMHA.

3.3.4 TexHojormuecxkasa kapra 4
[l[poBepka 2KCHNYaTalLMOHHEIX OOKYMEHTOB

Cpencrea M3MepeHUA: HeT.

MHCTPYMEHT: HeT.

PacxonHele MaTepuansl: HeT.

JencTBuA:

1) npoBepuTk HanIMuMe 3IKCIJIYATAUMOHHBIX NOKYMEHTOB [0 [aclopTy;

2) NOPOBEPUTh COCTOSHME 3KCIIyaTaUUOHHEX NOKYMEHTOB;

3) NpoBepPUTH CBOEEBPEMEHHOCTbH BHECEHMA HeOoOXONMMEIX 3anmcer B
racnopr.

7 | 3am [®TKC129-10 OTKC.468266.004P3
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4 TPAHCIIOPTUPOBAHUE M XPAHEHME

4.1 TpaHCOOPTHMpPOBAHUE

4.1.1 Me3OHMH B WTaTHOM YNaKOBKE M YNAKOBAHHHI B TPAHCIOPTHYK
Tapy OCNYCKaeT TPaHCNOPTUPROBaHME CJIeOyUMMY BMIAMM TpaHCIopTa:

— XeJIe3HONOPOXHEIM B SaKPHITHX BaTOHaxX Ha JIKObE pPaccTOSAHUA CO
CKOpPOCTAMM, IOONYCTUMBIMM MMHMCTEPCTBOM MNYyTel CoobmeHui;

— BOB3OYWHBIM M BOOHEIM B 3aKpPHTEIX IEepPMETUUHEIX OTCEeKax Ha Joboe
paccroaHusa Oe3 orpaHUYEHMA CKOPOCTH;

— ABTOMOOMIIEHEIM B Z3aKPHTHX QypTroHAX:

- no noporam 1 - 3 KaTeropuu - Ha paccTosHue no 500 kM co
cropocThio no 40 km/u;

- no moporam 4, 5 kaTeropum - Ha paccrosaHue mo 500 kM co
ckopocThid go 20 rM/4.

4.1.2 Tpu TPaHCNOPTMPOBAHUM TPAHCIOPTHAHS Tapa C ME30HMHOM IOJIKHA
OBITE HANEXHO 3aKpeljieHa KpeNJeHMAMU, MCKIInYARILMMY €€ [epeMelleHue
OTHOCUTEJIbHO TPAaHCIOPTHOTO CpPencTBa NpM BO3OEMCTEUM MEeXaHUUYeCKMX
Harpys30K.

4.1.3 JlonyckaeTcs TPAaHCHNOPTUPOBAHME ME30HMHA B WTATHOM YNAaKOBKE
U3TOTOBUTEJIA MNPpM TeMrnepaType OKpyXawlei cpensl oT MuHyc 50 mo

= nnoc 50°C M oTHOCMTENnBHOM BRaxHOCTM HO 95% npu TemnepaType 25°C.
g HaBleHMe OKPpYyXawllero BO3OyXa OOJJXHO COOTBETCTBOBAThL HOPMaM, MIpW-—
> HATEIM IOJIF JaHHOTO BMOAa TpaHCIopTa.
5 4.1.4 JonyckaeTCsa TPaHCMNOPTMPOBAHME ME30HMHA YCTaHOBJEHHEM Ha
= HOCKUTEJIb ME3OHMHOB, YMNaKOBAaHHEI B WTATHYK YNaKOBKY MM YCTAHOBJEHHBEIM B
s KperT VXI, ynakoBaHHLM B WTATHYK YNAaKOBKY. [IpM 3TOM YCJIOBMA
\% TPAHCNOPTUPOBaHMUA MOOJIKHE COOTBETCTBOBATLH OIPAHMUEHUAM, UBIOXEHHLIM B
= HacTosfWeM nompazierse.
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4.2 XpaHeHUe

4.2.1 Me30OHMH HONMXKEH XPaHUTHLCH B CKIAACKUX YCIOBUAX B
TPAaHCIOPTHOMW Tape, B KOTOPONM ME30HMH I[OCTABJIAETCSH U3TOTOBUTEIIEM.
CriaOckue yCJIOBUA:

- TemnepaTypa Bos3myxXa oT nioc 5 mo muwoc 40 °C;

— OTHOCHUTENbHAA BJAXHOCTb BO3Oyxa He Oonee 80% npu
remnepatype 25 °C;

— BO3OYyX He INOJXEeH CONOEepXaThk MbUIM, [NapoB KMUCJOT, WeJodel M
IPYTMX arpPeCcCHUBHHX INpHUMecen.

4.2.2 Tlpu XpaHeHMM B WTATHOM YNAKOBKE B CKJIANCKUX YCIOBUAX
ME3O0HMH [ONYyCKaeT XpaHeHMEe B TeueHMe BCeTro CPpoKa TapaHTUM IpM YCIOBMU
BHIMOJIHEHMA IEepPeKOHCepBalMM Me30HMHAa [0CJe KaXOeX OBYX JIeT €ro
XPaHeHUHA.

4.2.3 JonyckaeTcs xXpaHeHMe Me30HMHAa YCTaHOBJIEHHBIM Ha HOCUTEllb
ME30HMHOB B WTaTHOM Tape HOCUTEJNS ME30HMHOB, WM YCTAHOBIEHHEM Ha
HOCUTEeJIb MEe30OHMHOB, YCTaHOBIEHHHM B KpelT VXI, HaxonoauMics B WTAaTHOH
Tape kpenra VXI.

4.3 IlepekoHcepBaLud

(1

g

N 4.3.1 IlleperkoHcepBaluMsa ME30HMHa IOOJUKHA BHIIOIHATHLCH HE pexe, UYeM

yepes Kaxible OBa Iona eI0 XpaHeHusd.

=

= 4.3.2 Tlepen nmepekKoOHCepBallMel MNOMECTUTb ME30HMH B NOMEleHue,

. yMepllee OTHOCUTENbHYI BJIaXHOCTb He Oonee 70 % mpu TeMmnepaType He HUXe

@\ 1% °C,

=)

~ 4.3.3 BCKpPHTE TPAaHCOOPTHYK Tapy.

E [IpM BCKPEITHUM NOJMITMUIIEHOBOTO MEMKa OTPEe3aTh MMHMUMAJBHO

HeOoOXoouMyK MNOJNOCKY MaTepualjla M BEHYTb OOEpTKY ME30HMHA M3 MelKa.

iz

g 4.3.4 PaspepHyTb 00EpTKY ¥ NPOCYWMThH ME30HUH (BHIOEPXKA B TeueHUE

2 24 4yacoB B [OMeUeHMM B YCIOBMSAX, MNpUBEINeHHBXx B n.4.3.2).

3

= [lpumeuaHme - LNONyCKaeTCsa He MNPOM3BOIOMTEL CYLKY Me30HMHA, €eClIM xXpa-
-+ | HEHME Me30HMHAa OCYIUEeCTBJIAJOCE B [OMEULEHMM, MMEKIEM OTHOCUTEJNLHYI BIax-

E § HOCTE BO3Iyxa He OoJsiee 70 % npm TeMmnepaType He Huxe 15 °C.

e

= g 4.3.5 3BamMeHUTH JMHACUIb (Mapka MBXAH-100) B Mewouke, HAXOOMBIIEMCH

= B YyNakKoBKe Me30HMHa, Ha HOBHEM (NPOCYWEHHBI NpU TeMIepaType

= 150 - 200 °C He MeHee 4 uyacos).

=

B

=)

2 % Jlucr

gl T 7 |3am |®TKC129-10) OTKC.468266.004P3

z 25

=~ H3m. |Jluct| N nokym. | TMoan. |[ara

Dopwa 2a IOCT 2.104 Konuposan Dopmar A4




4,.3.6 VYnakoBaTk ME30OHUH:

1) oOBepHYTh Me30HUH OBYMs cjosmu Oymaru mapku A-90 T'OCT 8273;

2) Ha oOepTKY HAaKIeUTb ITUKETKY;

3) 0GepTKy MOMECTMUTE B YEeXOJl U3 MNOJMITUISHOBOM MNIEHKM TOJUMHON OT
0,15 mo 0,30 MM wmapkum Mc, copra 1 T'OCT 10354;

4) B YyNakoBOUYHLIA MeWOK psgoM c oOepTKOM NOMECTMTbL MEWOK C
nuHacunem (50 1) ;

5) yYNakOBOUHEI MEWOK 3aBapuTh (3aKIeuTh);

6) NOMECTUTEL =aBapEeHHHIT YNaKOBOUHHI MEWOK B TapHy®w KOpPOOKYy U3
kapToHa Mapku T-11C T'OCT 7376;

7) Ha TapHY®W KOPOOKY HAaKJIEeUTh ZITUKETKY.
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3 METOJIMKA IIOBEPKHN

5.1 Obume rTpeboBaHUA

5.1.1 HacToswas MeToOouka MNOBEPKM PACHPOCTPaHAETCA Ha M3MEpPUTEIU
COMPOTUBIEHUSA [OCTOSHHOMY TOKy MC8-2J]1 (manee — uM3MepuTenM) u
YCTaHABIMBAET METOINMKY MX [IEePBMUHOM U NEepMOIMHUECKOl MNOBEpOK.

5.1.2 Ilpu nNpoBeIeHMM NOBEPKM INOJIXHa OOeCcnedYMBaTBCSH
NpOCHeXnBaeMOCTh M3MepuTesia Kk I'ST 14-2014 cornacHO rOCyNapCTBEHHOMN
MOBEPOYHOM CXeMe, yTBepxieHHoM [IpukaszoMm demepalslbHOI'O areHTCTBAa MO
TeXHUYeCKOMY perynupoBaHuo M MmeTposioruu oT 30 gexabpsa 2019 roma
N 3456.

5.1.3 JonyckaeTcsd NpOBeleHMe MepBUMYHOM (MepuOIMUeCcKON) MNOBEPKHU
OTHOENbHEIX M3MEPUTENbHEIX KaHaJOB ¥ NpOBeleHMe NepHMONMYeCcKOoM MOBEepKM Ha
MEHbIIEM UMCJIe MOOOMAaNa30HOB M3MepPeHUM B COOTBETCTBUM C 3aABJIEHUEM
Blamesblia CpelcTBa M3MepeHuM, c obAsaTellbHbIM YKa3aHMeM B CBEeNeHUAX O
nosepke uHpopMauuyu o6 oObeMme NPOBENEeHHONW MNOBEpPKHU.

5.1.4 IloBepka M3MeEpPMTeJIA IOONKHE NPOBOAUTHLCA B COOTBETCTEBUM C

TpeOGOBaHUAMM HaCTOfAMel MEeTONMKM [OBEpKM. VHTepBan Mexny NOBepKaMu
1 rom.

<
=
= " w
5.1.5 MerTon, obecneuMBapuMi peaMs3alMi0 MeTOOUKM MNOBEPKU, NPAMOU
= MeTOI WM3MEepeHUN.
B
g 5.1.6 B pesynbTaTe NOBEPKM NOJIKHE OBITH MNONTEEPXKISHE
= MeTpoJioTMUeckue TpeOOBaHMsA, NpUBEIeHHEE B nonpaspene 5.11.
=
9 5.1.7 Hacrodmad MeTOIMKa [NOBEpKM NpuBeleHa g paboTel B OC
2 p
= Windows. HJonyckaeTcs paboTa u3MepuTess M nNposBeneHue noeepku B OC
= Linux. [Ipu 5TOM NOPAOOK NPOBEIEeHUS MNOBEPKM OT BHIOpaHHONW oONepaluoOHHON
= CUMCTEMEl He 3aBUCMUT.
Ins nposeneHus nosepku B OC Linux HeoBxommMmo 3anycTUTh

< nporpammusi ¢ann P ms8k21l, manee crnemoBaTb MeTONUKE [OBEPKU U
E yKa3aHMAM NPOTPaMMH.
$ Ins npoBeIeHMS NOBEPKM U3MepUTesia Heobxomowmo, 4YTOOH B cucTeme OB
g TONBKO OOMH M3MEPMTEJNIL NaHHOTO TuMa.

=
sl =
s &
ql S
= o

=
=
=
o
=
=
S
Bl v
z| %2 Jluer
5| ¥ ®TKC.468266.004P3 -
= M3m. [Jluct| N nokym. | loan. |[dara

Dopma 2a I'OCT 2.104 Konupoean Dopmar A4




5.2 llepedeHb onepauuit NOBEPKM CPENCTBa UBMEepEeHUM

5.2.1 Ipu npoBemeHuH [NOBEPKM BHIIOJNHAKT oONepauuyu, yKaz3aHHbE B
Tabnuue 5.1.

Tabnuua 5.1 - Onepauuy NoBepku

Homep pasmena HeoOxoouMMocThL BhI-
(nyHKTa) MeTo - noJiIHeHMA ['Ipm
OMKM TIOBEPKHU, nependHoN
B COOTBETCTBUM HamMMeHoBaHme omnepaumu nosepke | nepuomu-
C KOTODPHM BEI- ST Yecwrol
NOJIHAETCH onle-— nocyie pe- | nosepke
pauMsa NOBEpKH MOHTA
BHemHuii OCMOTp cpencTBa MU3Me-
Dows 7 5 pcp Oa IOa
peHMt
[looroTOBKa K MOBEpPKe M ONpoO-
5.8 P P Za Ila
OoBaHMEe CpencTBa M3MEepeHui
[lpoBepka nporpaMMHoro obfecne-
5.9 P P e % N Ia Ia
YeHMA CPefcTBa M3MEepeHM
OnpepnesieHye MeTPOJIOTMYECKUXK
510 XapaKTepUCTUK CpencTEa Ha a
M3MEepeHun
OnpeneneHue aBCoOJOTHON
NOTPElHOCTY U3MEepPeHUin
5.10.1 B b Ia Ia
© SIEKTPUUECKOTO CONPOTHUBIEHUS
= NNOCTOAHHOMY TOKY
- [lonTeepXOeHUE COOTBETCTBUSA
5:11 CpelCTBa U3MepeHUM Ia Oa
g MEeTPOJNIOTUYECKUM TpeBoBaHUAM
=)
=
=
=
; 5.3 TpeOOBaHUA K YCIOBUSAM NNPOBEINEHUA MOBEPKU
=
<
5.3.1 Ilpy npoeBeneHMy NOBEPKM HONKHE COGJOOATHCH  Cleyoume
P4 YCIJIOBUA :
g — TeMlepaTypa OKpyXawoWel Ccpelbl nmoc (20 £ 2) °C;
E — OTHOCHTEeJIbHas BJaXHOCTh (65 ¢ 15) %;
(3]
o — aTMocpepHOe HaBJIeHue (100 + 4) xla;
(750 £ 30) MM pT. CcT.
b
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= o
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[NOBEPKU,

5.5.1 Tpw

NpoBeIeHNn

5.4 TpeCoBaHMA K YCIOBMAM NPOBEeIEHUS [oOBEepKU

5.4.1 K npoBemeHMu MOBEPKM NONYCKAKWTCH NMLA, WU3YUYMBLIME HaTOo AUyl

MEeTOOUKY  [NOBEpKU, SKCONYaTauroHHYD  OOKYMeHTAlMWI0 Ha  [NoBepdgeMsle
M3MEPMTENM M CPEeNCTBa [NOBEPKH.

5.4.2 K npoBeneHMK MOBEPKM [ONYCKAWTCH JMULA, COOTBETCTRYyWIIME
TpeOOBaHMAM, MIJIOXKEHHEM B craThe 41 [pukaza MyHSKOHOMpa3BUTUA Poccuu
or 26.10.2020 roma M 707 (pem. ot 30.12.2020 rona) «06 yTBepxIeHUU
KpUTEpUERB aKKpenuTaumuu 17t rnepeuHs OOKYMEHTOR, NOOTEEPXIANIMX
COOTBETCTRUE 3a4ABUTeNS, AKKPEeIUTOBAHHOTO nuua KPUTEepraM
AKKpeIUTaLum» .

5.5 MeTposOTMUYECKME M TEeXHUYECKMEe TpPeBOBaHMA K CPEOCTEAM NOBEPKM

[NoOBEepPKU OOJIXHEI NprMMeHATbECSH cpelncTiBa

YKa3aHHEle B Tabiuue 5.2.

Tabmnua 5.2 - CpeACTBa NOBEPKHU

Onepauun PexoMeHOyeMslll TUII CPEOCTBA [OBEPKM, pe-
MeTpoJjiorudeckue "
MOBEPKHU, TUCTPALMOHHEN HoMep B denepallbHOM MH-
U TeXHUYeCKMUe
Tpebypune el bopMaLMOHHOM QoHIEe Mo ofecledeHUn eOuH-
o NpMMeHeHue CF;ﬂCTBaM - CTBa u3MepeHuNW (manee - per. W) m (unm)
= CpencTe no- b BeDRu METPOJICTUYECKME WM OCHOBHEIE TeXHMUYE-—
. BEPKHA P CKMEe XapaKTepUCTUKM CpPencTBa IIOBEPKU
OCHOBHBIE CpencTBa MNOBEPKHU
= n. 5.10 PaBouust sTanon |MarasuH SJeKTPUYECKOTO CONPOTUBIIEHUS
]
= 3-T70 paspsana u |P4834:
- BhpIlEe COTJIACHO — IOManaz3oH BOCHPOM3BEeNEHUN 3JIEeKTpUUe-—
=
Q) [lpukazy N 3456 CKOT'O CONPOTUBJIEHUA NOCTOSHHOMY TOKY
; B IMarnasoHe or 0,01 mo 111111,1 Owm;
= SJIEKTPUHECKOTO |-  mpeneJssl OOMNYCKaeMO# OTHOCUTEJbHOMR
= CONpPOTUERIIEHNA NOTPEeWHOCTH BOCIPOM3BEOEHUNA HOMU—
[IOCTOAHHOMY TO— HaJIbHOTO 3HauYeHWUS CONPOTUBISHUSN:
- Ky or 0 no + [0,02+2,5-1077 (10°/R-1) ],
E 100000 Om roe R — HOMMHanbHOE 3HAUYEHME 3aIOaHHOTO
. CONPOTUBJIIEHUH
2
m
<t
2 =
sl &
Rl =
= o
=]
£
=
=]
=
=)
=
g
p = Jluer
O
d < ®TKC.468266.004P3 "
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[MponomxkeHue Tabauuel 5.2
PekoOMeHIYeMsll TUI CpelcTBa [IOBEPKHU
Onepauumu Y - b PRy
permMcTpauyMoHHE HOMep B denmepalibHOM
NOBEpKH, MeTpoJsioTMUYECKUE U
nHbopMauoHHOM QoHIOe Mo obecnedyeHMio
Tpebyouue TexHUUYeckue Tpebo- .
eNIMHCTBA M3MEpEeHUN (nmanee - per. N)
NpMMEeHEeHME | BaHMUA K CpelncTBaM
M (MIM) MEeTPONOTMYECKME WJIM OCHOB-
CpeIncTB NOBEPKU
HbElE TEeXHUUYECKMEe XapaKTepUCTUKH
MNOoBEepPKH
CpellCTBa NOBEPKM
BcrioMoTaTeNbHEEe CpelCTBa MOBEPKMU
nn. 5.8- IvanasoH Bochnpous- |VCTOYHUK HaOpSAXEeHUA MNOCTOAHHOTO TO-—
5.10 BeINEeHUI HanpsaxeHuUs ka GPS-3030D:
NNOCTOAHHOTO TOKa OT |— OManas30OH BOCHPOM3BEeISHUN Hanpaxe-
4,75 pmo 12,6 B. HMA nocrosaHHoro Toka ot 0 mo
llpenensl OONyCcKaeMoMu 30,0 B;
abCcoJIIOTHOM NMOTPell- |_ ppenmensl OONYCKAaeMOR OCHOBHOM ab-
HOCTHM BOCIHIpOM3BeNE-— COMNIOTHOY NOTPEelHOCTM U3MEepPeHUd
Hmit £ 1 B BHIXONHOTO HampsAxeHus, B:
+ (0,005 Uyet0,02)
. 5. 8- [InanazoH M3MepeHUN TepMmorurpoMeTp «VBA-6H-II»:
5. 108 TeMNepaTyps OKpyXa- |— IOuana30oH VM3MepeHusa TemnepaTypsl OT
omei cpemns OT MJC 0 °C mo mmoc 60 °C, npenensl Ho-
18 °C mo nmwc nyckaeMoi OCHOBHOW aBCONKTHOM [10-
22 °C, npenensl Oo- TPEemHOCTY M3MEepeHMi TeMnepaTyps
nyckaemo abconwoT- He Gonee * 0,3 °C;
HOM MOTPEWHOCTM M3- |- IOUATNAa30H M3MEpPEeHMA OTHOCUTEJIBHOMN
MepeHuit =+ 1 °C. piaxHocTu or 0 % mo 90 %, npenemnn
i Ouanazo0H M3MEpEeHUN IOoNycKaeMol OCHOBHOM aBCOOTHOM
© . o
= OTHOCHTEIIbHOM BIaxX- NOTPEWHOCTH M3MEPEeHU OTHOCHMTENIE-
= HocTtu otT 40 % Imo HOM BIaxHocTn, npu mioc 23 °C
! 80 %, npemensl Oo- + 2,0 %
= o
g nyckaemomn abconwoT-
= HOW MNOTPEWHOCTU U3-
= MepeHuUll + 3 %
‘% nn. 5.8- Inanas3oH u3MepeHuyt |Bapomerp BAMM-1:
Zz 5..10 aTMochepHOTO HaBjle- |- nuManasoH U3MEPEeHMM aTMOCHEepHOTO
g Hus oT 96 no nagnesusa ot 80 mo 106,7 kMa (oT
= 104 xMa, npenesl 600 nmo 800 mM pT. CT.);
- nonyckaemon abco- — npeneJsl Oonyckaemoi abBCcomoTHON
o JIOTHOM MOTPElHOCTH norpewHocTn usmepenun + 0,2 klla
= usmepeHuit * 5 klla (¢ 1,5 MM pT. C€7T.)
Z BcrniomMoraresnbHoe OCOpPyHOBaHMUE
3]
= mit. 5. 8= Ynpaensaomas 3BM C BHEWHMMM YCTPOM-—
- 5.10 CcTBAMM M CIeIYVRIMM YCTAaHOBJIEHHEM
E § nporpaMMHeM oBecneueHuem: OC
R = Windows mim OC LinuxX, KOMIJIEKT Mpo-
= o TpaMMHOTO ofecrneueHus MHTepdelca
= VXI, xoOMONeKT IOpalBepoB MOOyJen
a MudopMTeCT
=
e
=
=
i
e ] Jluer
g| ¥ ®TKC.468266.004P3
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[lponomnxeHnmne Tabnauuel 5.2

PexoMeHOyeMelli TUII CPeNCTBa [NOBep-—
K, PerucTpalMOHHBI HoMep B denme-
pansHOM MHbopMauvoHHOM QoHIEe oo
ofecrnedyeHny eOUHCTEa M3MEPEeHMUH
(nasee — per. N) u (waM) MeTpoJso-
TUUYECKME MM OCHOBHBE TEeXHUUEeCKUe
XapaKTEepUCTHUKM CpelncTBa [IOBEPKU

BcnoMorarensHoe 0B0pyHOBaHUE

Onepaumumn
NNOBEPKU, MeTponoruueckue u
Tpebywnure | TexXHUYeCKue Tpebora-
IpUMEHEHUE | HMA K CPEeICTBaM I[IO-
CpencTs BEepKU
[TOBEPKU

L. 5.8~ KpeitT VXI, COOTBETCTBYIOWLMIA
5. 10 ) TOCT P 51884-2002

OBmecucTeMHEN UHTepdeilc MHOopMalu-—
OHHOM cBA3M [I3BM u kpeiira VXI, co-
= OTBETCTBYRUMUM cHeurMduraumsam VPP
AlbAHCa npoulBoOUTenel cucrem VXI
plugéplay

HocuTene Me30HMHOB MOOYJIbL HM

- S®TKC.468269.002 mam ppyroil aHalo-

THUYHEM HOCUTEJbh ME&30HMHOB

5.5.2 [JlomyckaeTca NpMMeHEeHMEe CPEICTE NOBEDPKM C METPOJOTMUESCKUMA U
TEXHUYECKMMM XapaKTepucTukamu, obecleuMBanLMUMKU TpebyeMy® TOUYHOCTH
nepenauy eIMHULL BEJIWYMH MOBEPAEMOMY CPeICTBY U3MEPEHWH, YCTAHOBJIEHHYI
llpykazsoM denepalbHOTO areHTCTBa [0 TEXHUYSCKOMY pPeryIMpPOBAHMUIO 1
mMeTponmorum oT 30.12.2019 r. N 3456.

(4]
=
<
=
- 5.6 TpeboBauusa (ycnoeua) no obecnedyeHun BE30MNACHOCTHM MNPOBEIeHUS
. MNOBEPRKU
=
=
[=]
=
) 5.6.1 Ilpu npopeneHuM NOBEPKM HeoBXomMMO coOBNOOATE TpeBoBaHMUS
= o
e BesonacHocTH, ycTaHoBNeHHule I'OCT 12.3.019-80, «[lpaBuilaMy TeXHWUECKOI
; SKCIIIyaTaluMKM 3JeKTPOYyCTAaHOBOK [NoTpebuTeneiy». TakXe OOJKHE OBTh
P cobmoneHsl TpeboBaHusa OE30MACHOCTM, MIJIOKEHHEE B 3KCIMJIYaTalMOHHEIX
= OOKYyMEHTaX Ha NoBepsAeMele NPUMOOPHE U NpUMEHSEMLIE CpelcTBa [NOBEepKU.
=
pd
o
S
< 5.7 BHemHu# OCMOTP CPEOCTBA W3MEpPEeHui
2
)
S 2 5.7.1 Ilpu BHeWHEeM OCMOTPE MNPOBEPUTL COCTOSHME DJIEMEHTOEB,
§ & | PAcHONIOXeHHBIX Ha JIMUEBOH MNaHenM U3MEepUTeJd, B TOM UKCIIe COCTOSHUE
S| KOHTAaKTOB COEIMHUTEJNIEN, a TaKXe COCTOSHMUE NOKPHITHHA.
= = Pe3ysbTaT BHEWHETrO OCMOTPAa CUYMTAaTh IOJOXMUTENLHEIM, €Ciiu He obBHapy-
: KEHO HapyUWeHMM LeJIOCTHOCTM DJIEMEHTOB, KOHTAKTOB M [OKDEITUM .
=
Q
=
=
=
=
> % Jlucr
gl ¥ ®TKC.468266.004P3 3
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5.8 loOroTroBka K NOBepke ¥ onpoBoBaHMe CpelncTBa M3MEepeHUM

5.8.1 Bce BBoaumsle B [13BM 3HAUEHMA BEIMUMH OOJIKHBEI OBITH
nNpencTaBlieHsl B OCHOBHHX €IOMHMUAX MEXNYHApPOOHOW CUMCTEeMEl eIMHMLL
busanueckux BenuMuuH CU B dopMaTe c nuasawmeit ToukoM. [lpu BBOOE HELEJLX
uycesl pasfenuTeNieM Lenoi ¥ OpoBHOM 4YacTel umucia SABJIAETCHA CHMMBOJ «.»
(Touka) . PasmenuTeseM MaHTMCCH U Nopslka sBiseTcs cumeon (ByksBa) «E»,
mmbo cuMBOJ (ByKBa) «e» INaTHMHCKOTC JMBOo PYCCKOI'o WpUGTOB.

5.8.2 Illepen npoBeOeHMeM MNOBEPKM HeoOXOOMMO BBIMOJHUTE Cclelyrlne
NoIOTOTOBUTEJIEHEIE paboTh:

- M3YYUTh SKCIJIYaTaLMOHHYKH NOKYMEHTALMI Ha NOBEpAEMBli M3MEepUTeNb
U Ha MNpUMeHSeMsle CpencTsBa MNOBEPKM;

- BBIEPXAThb M3MEPUTENb B YCIOBMAX OKPYyXaouei cpensl, YKa3aHHBIX B
n. 5.3.1, He MeHee 2 U, €CIM OH HAXOOMUICA B KIMMAaTU4YEeCKMUX
YCIOBUAX, OTIMYARMMXCHA OT yKas3aHHeX B n. 5.3.1, M NOOTOTOBUTH
ero Kk pabore B COOTBETCTBUM C €r0 BKCMIYyaTaUMOHHOMN
OOKyMeHTalmnen;

- NOATOTOBUTE K paboTe CpelcTBa [NOBEPKM B COOTBETCTBUM C
YyKa3aHMAMM MK SKCNAyaTaluMOHHOM NOKYMEeHTalUuM;

- MNPOBECTM KOHTPOJb YCJIOBUM MNOBEPKM Ha COOTBETCTBUE TpeBOoBaHMUAM,
yKas3aHHEM B paspese 5.3, c noMoubn oOOpYyHOBaHMA, YKa3aHHOTO B
Tabnuue 5.2.

©
E 5.8.3 OnpoboBaHue
] 5.8.3.1 OnpoBoBaHMe BHIOJHAETCS cornacHo n. 1.4.7. M3aMmepurens
E NoaBepraTst [OBEpKe TOJbKO [pU MNONOKUTENbHOM pesysibTaTe ero
- onpoboBaHuA.
S PeayneTaT oOnNpoBOBaHMA CUMTATE [OJOXMTEJBHBEM, E€CHIM B pes3ylbTare
= NPOBEPKU MBMEpUTENId NporpaMMOl OTCYTCTBYOT COOOmMEeHMS O HEeMCIPaBHOCTHAX.
z
o
z
<
=z 5.9 TpebGoBaHua (ycnoeus) no obecrnedeHmio Oe30NaCHOCTY NPOBEIdeHUA
2 NNOBEpKYU
=
=
g
e} 5.9.1 WUnmenTudmxaumusa nporpamMHoro obecneuenus (II0) mMsMepurens
- OCYWEeCTBIAETCH NPOBEpPKOM MIOSHTUOMKALUMOHHBIX INaHHBIX KOMMNOHeHToB IO,
8| S | OTHECEHHHIX K MeTPOJIOTMUECKM 3BHAUMMEM — OMOAMOTEKM MaTeMaTHMYeCKMX
& 2| ¢Qynxumit unms8k21l _math.
= ~ u
o 5.9.2 [ng NpoOBepPKM KOHTPOJLHONM CyMMbEl MCHNOJNHAEMOTo koxa (umMdppoBOTO
= uoneHTudukaTopa II0) HeoBXOIMMC Ha MAHENM HOCUTEeJId MEe30HMHOB BHOpPaTh
= NYHKT MeHK «CrhnpaBka O [NporpaMme».
=]
=
=
r~
Z| = Jluct
sl ¥ ®TKC.468266.004P3 3
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5.9.3 B nNosSBMBUIEMCH OKHe HaBIONAaTH uHOopMaLMio 0B
UOEHTUOMKALUMOHHEIX NaHHBIX (KOHTPOJILHOM cymme) bannoe, SBIAOUUXCH
METPOJIOTMYECKN 3HauMMmelMy uyacTamu [10. dakTMueckas (paccumMTaHHas npu
3anycke) KOHTPOJIbHas CyMMa NOJIXHa COBMNAaOaThk C 3TalOHHOMN KOHTPOJIbHOM
CyMMOW, MNPUBENEHHOM B nacnopre Ha W3MEPUTESIE .

M3MmepuTene OonyckaeTcs K IalbHelimelk noeepke, ecnu I[I0 cooTBEeTCTBY-
eT TpeOOBaHMAM, YKa3aHHEM B MacClOpTe Ha M3MEPUTEINb.

5. 110 OnpeneneHre METPOJIOTMYECKUX XapPaKTEPUCTUK cpencTea
M3MepeHun

5.10.1 OnpeneneHne abCONIOTHO! NOTPEWHOCTH U3MEPEHUN 3JIEKTPUUECKOTO
CONPOTHBIIEHMA NOCTOAHHOMY TOKY NPOBOIMThL B CJleNyOUek
Nnoc/enoBaTeNlbHOCTH ;

1) nomroToBuTe UBMEpPUTENbHEE NPUOOPE U MPVHALIEXHOCTH :

— MarasmH SJeKTPUUYeCKOI'0 COoNpoTuBIeHMS P4834 (manee - mMarazus
CONPOTUBJIEHMH) ;

— YKCHU OTKC.687420.003;

— Kabenb K-YKCHM O@TKC.685621.002;

NOONrOTOBUTE pabouee MeCTO COINIACHO MNPUIIOXeHMi I';

3) BHIIONHUTHL CleNyKIMe COeOMHEHWS :

Do

— NOOKJIKOYNUTE coemmMHUTesNb «X1» YKCU k npoBepseMOMy U3MEPUTENH;
— HaKOHeUHMK «3» kabena K-YKCU nNoNCOeOMHUTbL K NNepBoOM KJIEeMMe

g MarasyHa CONPOTMBIIEHUN, HAKOHEUHUK «4» xabens K-YKCU nonco-
€O0MHMTE KO BTOPOM KJIeMMe MarasMHa CONPOTMBIIEHUNA;
= — KOpPNYyCHOM HaKOHeuHMK Kabens K-YKCU HNOOKIOUMTE K KOPINYCHOM
= kiaemme YKCU;
= — COeIMHMTE C MarasyMHOM CONPOTHUEBJIIEHMUM NEPBHM KaHal M3MepuUTesnsd,
- AJIA 4Yero MNoOKIWYUTb WTENcens «l1» kabens K-YKCU Kk rHesay «1»
@\ YKCH, a wrencenb «2» kabens K-YKCU — k rHesny «2» YKCU;
; 4) BrmoYUTbL [I3BM, yOeouMThCH B OTCYTCTBMM COOOWEHMS 00 oumubkax ee
i@ CaMOT@CTUPOBAHMUSA M 3ATPY3KU ONEepalLMOHHOM Cpems;
< 5) BKIOYMTH MUTaHue Kpeitra VXI, BHIEPXaTh €I'0 BO BKINYEHHOM CO-
CTOSHUM He MeHee 10 MuH; _

< ®) pyKOBOOCTBYACH npuinoxeHueMm J| «Ilopanok s3amycka nporpaMM Ha mMc-
E NIOJIHEHME» 3aNyCTUTh Ha MUCMOJIHeHMe nporpamMMHeli dain P_ms8k21.exe, Bxo-
. DAWUMA B COCTaB ynpaBjswmern nadenm OTKC.75004-01;
§ lIpumeuaHnue - Cm. OTKC.65004-01 34 01 Ynpasnaouwas Naselb WMHCTPYMEHTa

- MC8-2J1 PykoBoICTBO cnepaTopa.
E § 7) Ha NporpaMMHOM NaHemM BHOPATb HOCUTENs ME3OHMHOB, Ha KOTOPOM
= S| YCTaHOBJIEH NPOBEpSeMsll U3MEPUTEND;
= o 8) BeOpaThk 3axknanky «lloBepka»;
= 9) B NpaBoOyi YacTy MPOTPaMMHON NaHENM BLHOpPaTh HOMEp (MO3ULMIO YyCTa-
S HOBKM Ha HOCHUTEJIe) NPOBEepsaeMOTro M3MepuTensd. JoXOaThCHd UCUe3HOBEHMA
= Hagnucu «MOET uMHMUMaNM3auUa»;
=}
g
- % Jluct
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10) B okHO «®ain nNpoTokosa» BRECTH XenaeMmoe umMa Qaisna nporokosa.
Ecmm He ykasaH nyTe pasMmeumeHms paina, To oH cosznmaéTcH B IMpPEeRTOpUN
(kaTanore), M3 KOTOPOI sanyckaerca nporpamMa P ms8k21l.exe;

11) B okHe «KaHan» yCTaHOBMTH HOMEp KaHana, COEOMHEHHOTO C U3Mepu-—
TejleM;

12) ycraHoBuT, Ha Marasmue CONPOTUBJIEHUN 3HaYEHME CONPOTMBIEHUS
paBHoe 0 OmM;

13) HaxaTe KHOMKy «CHcCTeMarT. norp.» (Cucremaruyeckas norpeu-
HOCTb) . B MOABMBIENCH HNONOJHUTENLHON NAHEIM HAXATL KHONKY «M3MepuTE»;
14) na nepekmouarene «IuanasoHy YCTAaHOBUTE OMANA30H M3IMEPEeHUS

«oo 100 Om»;

15) ycranoBMTE Ha Marazuue CONPOTHBIIEHUN SHadYeHUe paBHoe 10 OM.
BeecTu ycraHoBNeHHOe SBHaueHue CONPOTUBIEHUS B OKHO «CONpPOTUBISHUE,
Om» ;

16) HaxaTh kxHOMNKY «IlyCck», HOXOATLCH NOSBIEHMSA Hannucu: «Illpoeepka
IpOBeLNeHa» M HaXaTb KHONKY «IIpoTokom»;

17) nosropure mevicreus 9) - 11) mns Bcex 3HAYEHUN CONPOTHMBIIEHUS,
NPUBENEHHEX B Tpade «llpoBepsieMoe CONPOTUBIIEHUEM Tabmuusl 5.3, ycTaHae-
MBAA NEepexodaTesb «ManasoH» B COOTBETCTBMM C Ipadoit «InanazoH» Tab-
muuel 5. 3;

Tabmuua 5.3 - [poBepsemoe CoONpoTUBNEHUE

[IlpoBepsaemoe
CONPOTUBJIEHNE
InanasoH
(BBECTHM B OKHO JonyckaeMmoe
(ycraHOBUTE Ha
«ConpoTuBnenune, OM» U OTKJIOHEHMe, OMm
_ rnepexnwpyarene)

g YCTaHOBMTE Ha MarazuHe
= CONPOTUBIEHN)
- 10 Om no 100 Om + 0.5
d 50 OM no 100 Om * 0,5
g 70 Om no 100 Om t+ 0,5
= 100 OmMm no 100 Om + {55
i 200 OmMm oo 1 xOwm t 5
‘% 500 Om oo 1 xOm t+ 5
=z 700 Om oo 1 xOm ¥ 2
= 1 xOmMm oo 1 xOm £ 5
= 2 kKOM no 10 xOm + 50
e 5 kOm no 10 xOm + 50
= 7 kOM o 10 xOMm * 50
S 10 xOmMm no 10 xOm * 50
= 20 kOM no 100 xOm + 500
@ 50 kOM no 100 xOm + 500

o 70 xOm oo 100 xOmMm + 500
el = 100 xOm oo 100 xOmMm + 500
SN
e
Sl o 18) noeTopuTh meitcTBuA 6) — 12) mma BCex NpoBepsAeMblX KaHalloB U3-
& MepuTend, NOOKIOuYas wWrencessa «l» u «2» kabensa K-YKCU B COOTBETCTBUM C
a Tabmuueit 5.4 u ycraHaBAMBas COOTBETCTBYIOWMIA HOMep B OKHO «KaHamn» B
= nencTEUM 6) ;
=
&)
; 5= Jluer
ol ¥ ®TKC.468266.004P3 3
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Tabauua 5.4

CoenuHeHue THE3RD YKCU
Homep kaHala co wrencegeMm «l1lx» CO UTEenceneM «2»

xabens kabens
1 «l» «Z»
2 «3» «d»
3 «5» «6»
4 «T» «Bx»
5 «9» «10»
6 «ll» «12»
7 «13» «ld»
8 «15» «le»

19) HaxaTe KHONKY «llpOTOKON» ¥ HabmoOaTb pPe3ylbTaThl UCOBTAHUNW B

banne npoTokoma;

Mpumeuanuue - lpu HEeOOXOOMMOCTM NOBEPKM eNé OIHOTC MU3MEepUTeNid HaHHOTO

TUMNa Ha S9TOM HOCHUTEJIEé ME30HMHOB BENONHWUTE ZercTBusa 5) — 14).

20) nns BEIXOHa U3 [NPOTPaMMbl HaXaThb KHOMNKY «BbIXOI»;
21) BHEKIOUMTE nNpubopkl, xpenTt u [I3BM, oTcoeluMHMTh Kabenum M OpUHaO-

JIEXHOCTH .

5.11 TlooTBepXIOeHME COOTBETCTBUSA CpeldcTBa U3MEpPEeHWUH

METPOJIOTUUECKMM TpeBOoBaHMAM

5.11.1 Pe3ynbTaTh WM3MEepPeHUN 33HOCATCHA B Qaiy NpoTokojia (3HadeHud

NOTpelHoCTe! NOACYUTHBAKNTCSA aBTOMAaTUUECKM), comepxaumit mHpopMaumio o
BHINOJIHEHMM NOBEPKM N0 METOOMKE, MIJIOKEHHON B pasnene 5.

5.11.2 B npoTokoJie YKAa3hBAKWTCH:
— pe3ylbTaT M3MEePEeHUA COINPOTHUBIIEHMA NOCTOAHHOMY TOKY:

— 3HaueHMue abCOJINTHON MNOIPelHOCTM M3IMEePeHMW) CONPOTUBIEHUHA NOCTO-
SHHOMY TOKY, PaCCUMTAHHOTO B pe3ynbTaTe 00paboTKM pPe3yjlbTaTOB
U3MEPEeHUN;

- npenen Oonyckaemol abCOJNKTHOM NOTPEWHOCTM M3MEepPEeHUI CONpoTUBIE-
HUA NOCTOSAHHOMY TOKY IJIf KAaXIOTO M3MEPEeHHOTO 3HAYeHUS COMNPOTUB-—
JIeHVs NOCTOSAHHOMY TOKY;

- pe3ynbTaT CPaBHEHMA 3HaueHMdA abCOOTHON MNOTPENHOCTU M3MEPEHUS
CONPOTUBJIEHNSA MNOCTOAHHOMY TOKY, PAaCCUMTAHHOTO B pes3yibTare ob-
paboTku pe3yNbTAaTOB U3MEPEHMIt, C MNpenesioM OonyckaeMoi abcosoT-
HOM NOTPEWHOCTU M3MEPEHMM CONPOTUBIIEHUA NOCTOSHHOMY TOKY.

llpumMeuaHme - OOO3HaYEHMUA, NPUHATHE B [POTOKOJIE [POBEPOK, [PUBENESHB B

npunoxexHun E.

Jluct

®TKC.468266.004P3

Ham.

35

Jluer| N nokym. | Tloan. |[lara

Dopma 2a I'OCT 2.104 Konuposan Dopmar A4




5.

5.11.3 Pe3ysbTaThl NOBEPKM CUMTATL MNOJOXUMTENbHEMM, E€CJIU:
-~ 3HauYeHus abCOJINTHON MOTPEWHOCTU UIMEPEHUH BIEeKTPUYECKOTO

CONNPOTUEJNI€HNA MNOCTOSSHHOMY TOKY He MNpeBeICUIM, OM:

a)
B)
B)
T)

M B

0,5 nna nomonanasodHa ot 0 mo 100 Om;

5,0 mna nommuanasoHna or 0 mo 1000 Owm;
50,0 mnsa nommmanaszsoHa or 0 mo 10000 Om;
500,0 mns nommuanaszsoHa ot 0 mo 100000 Owm;
O KaxOOMy M3MEPeHMK IJIg BCeX KaHaJIOB M3MEepUTeJds B [OPOTOKOJE

VICIBITAHUIM MOJy4YeH pesyabTaT — HOopMa.

TpeboBaHUAM) ,
MPM3HAaKT OTPULATEIbHEMHA .

5.11.4 Tlpu HEBHINOJHEHUM JOOTO U3 BhlENEPEUNCIIEHHHX YCIOBUIA
(korma usMepuTeNb HE MNONTBEPXNAeT COOTBETCTBME METPOJIOTMYECKUM
[IOBEPKY W3MEpPUTEeJIA NpeKpalanT,

5.11.5 Ilpu OTpMLATENbHEX PEe3ylbTaTax MNOBEPKM HeOOXOOMMO BHIMOJIHUTH
KanuOpOBKY M3MEpUTENss B COOTBETCTEBUM C MNpujoxeHmeM B, a 3aTeMm
NOBTOPUTE IOBEPKYy. EC/IM pe3ynbTaTe [NOBTOPHOM MNOBEPKM OTpPMLATESbHEE -
U3MEPUTEJIb HEMCIPaBeH U MNOIJIeXUT DPEMOHTY .

12 OpopmneHue pesybLTATOB [MOBEPKHU

5.12.1 PesynbTaT: NOBEPKM M3MEPUTEJs NONTEEPXOAKTCH CBEINEHUAMHA,
BKJIKYEHHEIMM B denepasnbHell MHOOPMALMOHHEIT GOHO No obecrnedeHMIO eOMHCTBA

Pe3yJiETaTH [NOBEPKU

o
E M3MEepeHUH B COOTBETCTBMM C HOPSOKOM, YCTAHOBJIEHHBIM el CTBYOIUM
= 3aKOHOINATeJbLCTBOM.
g 5.12.2 Tlpu npoBefeHMM MOBEPKM B COKpaUWEHHOM 0ObeMe (B COOTBEeT-
= CTBUM C 3asABJIeHMEM BJlaleslbla CpelcTBa M3MEepeHui) B CBEIEeHMSX O MOBepKe
. yKasbBaeTcsa MHOopMauus, Oa9 KAKUX USMEPMTENbHHIX KaHAJOB M MNONOMANAaz0-
§‘ HOB M3MEpEeHMM BHIIOJNIHEHa MNOBepKa.
=
i 5.12.3 To 3aABNeHMi0 Biafesbla M3MEPUTEINS MM JIMLA, npencTaBUBIEIrQ
Z €r'0 Ha NOBEpKYy, MOJIOXMUTEJNIbHEE pe3yJibTaTh NOBEPKM (KOTma M3MEepUTelb
NOATBEPXNAeT COOTBETCTBME METPOJIOTMUYECKMM TpebGoBaHMUAM) OQOPMIAIT

Z CBMIETENECTBOM O [NOBEpKe N0 GopMe, YCTaHOBJIEHHOM B COOTBETCTBUMU C
] IEeACTBYKNIMM 3aKOHONATENLCTEOM, M (MNIKM) BHECEHUEM B NnacrnopT M3IMepuTensd
= 3anucu O NMpOBEeNEeHHOW MOBEepKe, 3aBepsAeMOM NONNMCLI MOBEPUTENS M 3HAKOM
§ NOBEPKM, C YyKas3aHMEM HATH TOBEPKM.
m

- 5.12.4 Mo zadABneHui0 Blamesbla M3MEPUTENA WM JMLA, NPEeLCTaBUBLETO
E § €ro Ha MOBEepKy, OTpuUaTeNbHEE Pe3yJibTaTh NOBEPKM (KOTOa M3MEpUTEesIb He
= S | monTBepxmaeT COOTBETCTBUE MEeTPOJNIOTUYECKMM TpeboBaHMAM) oQOpMIAKT
= g M3BEUlleHUEM O HEeNPUTOAHOCTM K MPUMEHEHUK CPenCcTBa M3MEepeHum no gopme,
g YCTaHOBJIEHHOM B COOTBETCTBMUM C HNEHCTBYKIMM 3aKOHONATEJbCTBOM.
B
= 5.12.5 TMpOTOKOJE MNOBEPKM UZMEPMTENS ObOPMISKTCH ABTOMAaTUYECKM .
=
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[IPUIIOKEHME A

(oBazaTenvHoOe)

HazHaueHue KOHTAKTOB BXOIOHOTC coemmMHuUTes s 10226-55G3JL

Ha JIMUEeBOM MNaHenM Me30HUHA

Ne
HazpaHue HazHaueHMe
KOHTaKTa
1 IN1+
> BxonHEIE KOHTaAKTH 1-T0 KaHala
IN1-
3 IN2+
BxXoOHBEIE KOHTaKTH 2-T0 KaHala
4 IN2-
5 IN3+
BxonHEIE KOHTakKTH 3-T'0 KaHaJja
6 IN3—
T IN4+
BxoOHele KOHTakKTH 4-T0 KaHala
8 IN4—
9 IN5S+
BXoOHEle KOHTaAKTE 5-T0 kKaHala
10 IN5=
1 ING6+ - .
XOIHEIE KOHTAaKTHE 6-T0 KaHaja
12 ING—
13 IN7+
BxoOOHEIE KOHTAKTEI 7-I'0 KaHala
. 14 INT—
S 15 IN8+
16 BXoOHEIE KOHTaKTH 8-T0 KaHajla
& IN8—
_ 1.7 -
5 18 -
= 19 =
= 20 =
4 21 -
= 22 =
=z
g 23 =
= 24 Ground Kopnyc
- 25 =
5 26 AGND OBumit M3MEepPUTENLHOM YacTy Me30HUHA
b= =
=
5 llpuMedaHue - J3MEepUTENbHEE UENM OT U3MEePHEMOIO CONPOTUBRIIEHUSA CO-
o S€OMHANTCHA C KOHTakTamu IN+ m IN- noboro xkaHana.
-+
gl =
S
=| o
(]
=
=
=]
=
c
=
g
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[IPUJIOXEHVE B
(oBsasaTenbHOR)
HasHaueHnre KOHTaAKTOB coenuHuTensa ESQT-150
Ne
HazBaHue HazHaueHne
KOHTakKTa
1 INT DO Paspal WKMHB OaHHHEIX PETUMCTPOEBR YIpPaBJIEHMS
2 FIFO DO Paspsan wuHB OaHHBIX YTeHMA MHOopMaumu uz3 FIFO
3 INT D1 Paspan wMHL OaHHHX PEIrUCTPOB yNpaBJIeHUs
4 FIFO D1 Paspsan wMHBl HaHHBIX 4YTeHUS MHOopMauum us FIFO
5 INT D2 Paspan WWHE HaHHBIX PEeTUCTPOB YNPaBJEHUSA
6 FIFO D2 Pazpan wWuHE ODaHHEIX 4YTeHus uHdopmauum us FIFO
7 INT D3 Paspsan wuHB NaHHBIX PETUMCTPOB yNpaBleHUs
8 FLFO. B3 Pa3span WMHB OaHHBIX 4YTeHud uHGopMmaumm muz FIFO
E 9 INT D4 Paspan WWMHE LAHHBIX PETMCTPOB YIPAaBJIeHUS
=
= 10 GND_M OB
§ 11 INT D5 Pazpan WUHBEI OaHHBEIX PETUCTPOB YIPAaBIEHUS
=
r 12 FIFO D4 Paspan wuHB! OaHHBIX 4TeHMA mMHOopMmaumm us FIFO
\o
5‘ 13 INT D6 Paspan WMHE OaHHEX PETUCTPOR yrNpaBleHus
o
§ 14 FIFO D5 Paspan WMHBEI OaHHEIX 4YTeHMS MHOopMaumu us FIFO
2 1’5 INT D7 Paspan WWHE OaHHLIX PETUCTPOB YIPAaBJIEHUS
fa2]
I
=
< 16 FIFO D6 Paspan umHbl OaHHBIX 4YTeHus MHbopmaumm uz FIFO
o
3]
s}
17 INT D8 Paspan WMHE OaHHEX PEeTUMCTPOB YNpPAaBJIEHUSA
<
bl
§ & 18 FIFO_D7 Pazpan wWMHE OaHHBEIX 4YTeHMs MHOOpMaumm m3 FIFO
f=3
= gl 12 INT D9 Paspan wyHE OaHHBEIX PETUCTPOBR YIpPaBIeHUS
B
2 20 GND M 06wt
=
=
=
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gl ¥ ®TKC.468266.004P3 -
= W3m. |Jluet| N mokym. | TMoan. |Jlara ’
Dopma 2a I'OCT 2.104 Konuposan Dopmar A4




H JaTa

[Toan.

Biam. uus. N | Mus. N ny6a.

H Jara

[Moamn.

Hus. N noan.

Ne
BT HazpaHue HazHadeHue
4| INT D10 Paspsn wMHBl NaHHBIX PETUCTPOB yNpaBJEHUS
22 FIFO D8 Paspsan WMHBE OaHHBIX YTEeHUS uHGopmauum us FIFO
23 INT D11 Paspsan wuHEl OaHHLIX PETUCTPOB yrpaBJeHUS
24 FIFO_D9 Paspan wmHel naHHbIX YTeHud MHGopMaumm u3 FIFO
25 INT D12 Paspsan wMHE! DaHHLEIX PETrMCTPOB yNpaBJIeHUS
26 FIFO D10 PaspAn wWMHb OaHHLIX YTeHMS WHQopMmauum us FIFO
27 INT D13 Paspsan umMHe! ODaHHLHIX PETMCTPOB YOPaBIEHUSA
28 FIFO D11 Paspan wMHb ODaHHBIX YTeHMA MHbopmaumm uz FIFO
29 INT D14 Paspsan wvHB OaHHBIX PETMCTPOB yNpaBleHMUSA
30 GND M OBmm
31 INT D15 Paspan mwMHEl OaHHBIX PETMCTPOBR YIpPaBJEeHUS
32 FIFO D12 Paspan wMHEl HaHHBIX YTeHUs mHOopMaumum uz FIFO
83 INT_WR CTpob 3anmMcu PeTrUCTPOBR yNpaBJIeHUS
34 FIFO D13 Paspan wMHL OaHHEIX YTeHus MHbopmauum m3 FIFO
35 INT RD CTpo® 4YTeHMS PEerMCTPOB yNpaBleHUA
36 FIFO_D14 Paspan mwuHel OaHHBIX 4YTeHWS MHOopMauum mz FIFO
37 SYSRESET CurnHan annapaTHoro cBpoca
38 FIFO_D15 Paspan wMHB OaHHEIX YTeHMs MHbopMaumm mu3z FIFO
39 IRQ JIMHMSA NpepHBaHUA
40 GND M OB
g 41 16MGH CucremHas uacTtoTa 16 Mru
o
E 42 FIFO D16 PaspAn WWHE HaHHbBIX YTeHMA MHOopMaumu uz FIFO
[=}
43 =
% Jluer
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Ne
HassaHue HasxnaueHnue
KOHTaKTa
44 ETEO D17Y Paspanl WMHH OaHHHX UTeHMA uHOopmauum uz FIFO
45 INT AQ Paspan mmHEL alpeca PeTUMCTPOB YIPaBIEHUSA
46 FIFO D18 Paspal wMHH OaHHBIX 4YTeHMs MHOopMaumm uz FIFO
47 INT Al Pazpan mmHE ajpeca pPeTrUCTPOB YIpPaBIeHUSA
48 FIFQ 19 Paspsan wyHH OaHHBIX 4YTeHua MHQOpMauuu musz FIFO
49 INT A2 Paspan mmMHEl agpeca PerMcTPOBR yIpaBleHWd
50 GND M OBt
51 =
52 FIFC_ D20 PaspAan wuHel ODaHHBIX YTeHMSa MHOOopMaumm ms FIFO
53 —
54 FIFO D21 Paspan WMHBl IaHHBEIX YTeHMS MHGopMauuu msz FIFO
55 —
5
= 56 FIFO D22 Paspan mMHE NaHHBEIX 4TeHus uHOopMauum ms FIFO
=
. 57 -
s
= 58 FIFO D23 Pazpan wMHbl OaHHBIX 4YTedHus uHPopmauuu mz FIFO
=
% 59 GROUND Kopnyc
z
o 60 GND M O6mmit
—~
- 61 32MGH CucreMHasa dacrToTa 32 Mru
-
= 62 -
2
a 63 =
gl 3 =4 -
3
5|l ©° -
(]
= 66 -
=]
=
=
2
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Ne
HazBaHue HazHaueHue
KOHTaKTa
90 GND M (@le)iiiZe7i
91
92
93
94
95
96
97 GND M oleliiiZez
o8 GND_M 06umii
99 12v Hanpaxenue +12 B
100 12v HanpsaxexHue +12 B
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[IPMJIOXEHUE B
(oBsazaTenbHOE)
MeTonuka BHeuwHel KanuMbpoOBKM MeszoHMHA MC8-2J1

Hacrosdumasa meTomuxka kanmbpoBkM npueeneHa nong paboTel B OC Windows.
IonyckaeTcsa npoeeneHue kanubposBky B OC Linux. [IpM 5TOM MOPAOOK
npoBeneHus KanmMbpoBxM OT BHOPaHHOM ONEpPalMOHHOM CHUCTEeM: He 3aBUCUT.

IOnsa npoBeneHmsa kanubpoBkm B OC Linux HeoBXOoIMMO 3aNyCTUTH
nporpaMmMuet Qanyn P_ms8k21, pnanee cnenoBaTh METOIMKE KaJMOPOBKM M
YKa3aHMAM NpoTrpaMM:l.

Ina npoBeleHUS KalUDPOBKM ME30OHMHa HEeoOXOoOMMO, UTOOE B CUCTeMe
OB TOJIBKO OIOMH ME30HMH INAHHOTO TUIA.

B..l [lopsAOOK BHeEWHeN KanubpOoBKHU
Bk il CobpaTe pabouee MecTO (CcM. npunoxexHue I').

B.1.2 BKJIOUUTE [12BM. Y6enurhbcH, uTo pe3yneTaT ee
CaMOTeCTUPOBaHUA [IOTIOXUTE b HBI 174 3arpy3ka onepalMoHHON cpensl
BeIMNOJIHEHa Bez oumbok.

B.1.3 BRIWYUTL NMTaHMe KpenTa VXI, BeIOEpXaTb €TI0 BO BKJIKUEHHOM
cCoCcTOAHUU He MeHee 10 MMHYT.

B.l.4 PykoBoOCTByfAChH npunoxedmeMm [ («llopaOook =2anycka NporpaMmm
Ha KUCHOJHEeHMEe») 3anyCTUTb Ha MCHOJNHeHMe nporpamMmy «P ms8k2l.exex.

g B.l:5 BribpaTh HOCUTEJNE ME30HMHORBR, Ha KOTOPOM YCTAHOBJIEH kKanmub-
< % -
= pyeMulM Me30HUH (CcM. npunoxeHue [J). B npaBoil YacTM OTKPHEBWETrOoCS OKHA
= BeIOpaTe HOMep (IocalodyHoe MecTo) KaaubpyeMoTro Me30HMHAa. JOXIaThbCH
. MCUEe3HOBEeHMa HaImnucu «MIOET MHMUMAIM3ALUAY.
=
£ B.1.6 BeifpaTk 3aknanky «KanubpoBrax.
- B.1.7 BrIouYuTb BOJLTMETP PV1. YCTaHOBMTBL €TI0 B PEXUM K3MEpPEeHUS
9 NOCTOAHHOTO HANpPAXEeHMs C IManasoHOM usMepeHuit mo 20 B.
=
z [lpumeuaHue - B ciayuyae 3aMeHel B7-54/3 Ha npubop € ycTaHaBIMBaeMbIM
g BXOIOHBIM CONPOTUBIIEHMEM HeoOXOoIOMMO 3aldaTb DPeXMM M3IMEepeEMWi, IpU KOTO-—
= POM BXOINHOE CONPOTKUEBIEeHMe npubopa Ha BHOPaAHHOM IMana30HEe W3MEepeHUN
= cocTaBnaeT He MeHee 10 I'Om.
E B.1.8 [TookKnoUMTE BOJNBTMETP €TI0 WTATHHEM KabeneM K MarasuHy
uf CONPOTUMBIIEHUNM. YCTAaHOBMTL Ha MarasuHe CONpoTUBIeHui 10 xOM.
<
M o
m B.1.9 TlogknwouuTs pazbéMm X1 YKCU K KanubpyeMoMy Me30HMHY .
k- B.1.10 HakoHeuHMk «3» xabens K-YKCM noncoemuHuMTs K NepBoOi
§ ]| xnemme MarasuHa — COMPOTUBIIEHWM, HaKOHeuHMK «4» kabema  K-YKCHU
S| nomcoemMHMTbL KO BTOPOM KJIEMMe MarasyHa CONPOTMBIIEHMIA.
B =)
(=] v}
. B.1.11 KopnycHO}# HakoHeuHmk kabena K-YKCU MNOOKJIOYUMTE K KJIeMMe
% kopnyc YKCH.
=
=
=
=
~
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B.1.12 HaxaTe kHONKY «TOK». OTKpPOETCH INOMNOJIHMTEJIbHAA [aHelb IJHA
BBOOa 3HaUeHUM TOKOB MOJIZ BCEeX KaHAalOoB.

B.1.13 TIoncoeOoMHUT: K MarasuHy CONPOTUBIEHWI [EpPBHI KaHan, s
4yero MNOIKIJIIUMTL WmTencent «1l» kabena K-YKCU &k rHesny «l» YKCHU, a

wrencene «2» kabeng K-YKCU - Kk rHés3my «2» YKCH.

B.1.14 3anucaTb 3HayYeHue TOKa B Tpady OONOIHUTENBHOM MNaHEelu
U3MEpeHUS TOKa, COOTBETCTBYWIUYH [IepBOMYy KaHajdy. Inga 3Toro HeobxodmMmo
pasmennThb 3HadeHue HanpsaXeHUs M3MEPEeHHOTO BOJIb TMETPOM Ha
CONPOTUBJIIEHME MarasmHa 10 KOM. 3HadyeHus TOKa 3anmcelBaTe B
MMKpoOaMrepax C TOYHOCTLI He MeHee 5 3Hauvaumx umuop.

B.1.15 IorTopuTe pmedcTBMa n. B.2.13, B.2.l14 nng Bcex KaHaJOB
MEe30HMHa, NOIOKJIKYaa WTencens «1l» u «2» kabeng K-YKCU cormacHo
Tabauue 7 M 3anMchHBas M3MEpeHHEE 3HaueHMA TOKOB B COOTBETCTBYRILME
rpagel  OONOJHUTEJNLHOM NaHeNM M3MepeHMUs TOKOB.

B.1.16 HaxaTb KHONKY «BBecTu» OOMONHUTENLHOM MHaHEeIu.

B.1.17 HaxaTe KHONOKY «HamnpsaxeHue». OTKpOeTCHA HOONOJHUTEJEHAA
rnaHene IUIA BBOINa 3HaYeHUM HanpaxeHui Ha conpoTuesneHur 80 kOMm oms
BCeX KaHaJiCB.

B.1.18 VYcTaHOBMTH Ha Maras3uHe CONPOTMBIeHMUA 80 xOM.

B.1.19 TlonkmwouuTe K MarasuHy COINPOTUBJIEHMI [epBLlt KaHanl, o4
4ero MnNOIOKJIIUYMUThL wWTencens «1l» kabens K-YKCU kK THezny «l» YKCHU, a

mwrenceisb «2» kabens K-YKCU - k rHésny «2» YKCH.

JlueT

=] B.1.20 3anucaTb 3HauyeHue HaANpPAXEHWUS, MU3MEPEHHOTO BOJLTMETPOM, B
g Tpady [HOONOJNHWUTENBHOM MNaHelmu W3IMepeHMsa HaNpaXeHMsS, COOTBEeTCTBYIUYI
- NepBOMy KaHally. 3HaueHUs HaNpaXeHUs SanuMceBATE C TOUHOCTBK He MeHee
' 5 3”Havaumx umbp.
=
) B.1.21 TNoeTopuTe mnOedcTBus n. B.1.19, B.1.20 nas BcCex KaHAaJOB
= MEe30HMHa, I[IOIOKJKYas wmTencenum «l» u «2» kabens K-YKCHU, cormacHo
3 rabmmue 7 M 3anMcelBas  U3MEpPEeHHHe 3BHAYeHUS HaNpaKeHWM B COOTBEeT-
2 crBywime rpade HOONOJHUTENBHOWM MNaHeIM M3MEePEeHMS HANPAKeHUS.
Zz <
& B.1.22 HaxaTb KHONKY «BBeCcTWM» IOONOJHUTEILHOM NaHemnu.
=]
= B.1.23 HaxaTb KHONKY «Pe3ylbTaTh». OrTkpoeTcsa IOOOONHUTENbHAA
> NnaHelk C PAaCCUMTAHHEIMM 3HaYeHuAMM KO3QdMLUMEeHTORB.
g B.1.24 HaxaTb KHONKY «3anuce B EEPROM» [ONOJIHMTENLHONM MNaHem u.
=
g PesyneTaTh kanubpoBky =anuuyTcs B EEPROM MesoHMHA.
4]
A B.1.25 HaxaTb KHOMNKY «Bo3BpaT» HOOMNOJHUTENBHON MaHemu.

g B.1.26 BeMTV U3 NPOTPAMMEl, HAaXaB KHOMKY «BHIXOI.
| =
=l o
g o B.1.27 BHKIOYUTE NpUOOPE, OTCOEOMHMUTHL Kabenu U NpPUHaIIEeXHOCTH.
= g B.1.28 JonyckaeTcs He  BHKIOYATh KpeurT VXI n II9BM 1nocne
= NpoBeneHus BHemHel KaauMOpoBKM OIOHOTO MEe30HMHAa, eclM HeoBXOoIMMO
§ NPOBECTM BHEWHWKW KaIMOPOBKY IPYyTOT0 MEe30HMUHA.
=
=
=]
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[MPUJIOXEHUE T
(oBazaTenwHOE)
Cxema pabodero MecTa.
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= A2 - Kpent VXI;
=
= A3, A4, xabemnr 1 - CucTeMHBN MHTepdelc MHOOPMALMOHHONM CEBA3U
g [I2BM m kpenTa VXI,COOTEETCTBYWIMN cheuudrKaLMaM
VPP AmbAaHca npoussoguTenen cuctem VXI plugéplay;
N
E g A5 - HOCHUTEJlb ME30HMHOB C YCTAHOBJIEHHBIM Ha HEero MNpOBEepAEMbM
qH S M3MEpPUTENIEM;
=l g A6 - YKCU O@TKC.687420.003;
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PV1 - BonbTMeTp yHMBepCasbHEM B7-54/3
rRanmMOpoBKHU) ;

PR1 - MarasuH 3JIeKTPUMYECKOT'O CONPOTMEIIeHMs P4834;

2 - KabeJsb ceTeBOM KpenrTa;

3 - KabGenr K-YKCHU O®TKC.685621.002.

(Mcnons3yeTca Ons

[lpumeuaHue - JlomyckaeTcd B CoCTaBe pabouyero MecTa MCNOJL30BaTh
5BM, BHUIOJIHEHHYK B Bule monyns VXI u ycTaHaBIMBAeMyl B KpenT VXI.

4687

7 3am

GTKC129-10

Ham. [JTucr

N nokyM.

[Toan.

Hara

®TKC.468266.004P3

Jlucr

46

Dopma 2a

I'OCT 2.104

Konuposan

Dopmar Ad




jgara

H

IMoam.

Bsam. uus. N | Mue. N ny6n.

nara
02.10.2014

Hu

[Moan.

Hus. N noan.

4687

[IPUJIOXEHME I
(oBsazaTenbHOE)

[lopanok 3anycka NpoTrpaMM Ha MCHONHEeHue

o.1l [locne KaxOoro BKJWYEHMA KpelTa, Mepen 3aNyCKOM [NpOTPaMMEL
NpoBepKM, HeOOXOOMMO 3amyCTUTb Ha WUCNOJIHEeHME NporpaMMy - MeHeIxep
pecypcoB VXI.

A2 Ina 3anycka nporpaMmMsl-MeHeIxepa pecypcoB VXI («Resource
Manager») B cpene Windows HeoOxomMMo BrOpaTs U3 MeH© «IIyCK» B NOIMEH
[0 mHTepdelica VXI spJjblK 3TOM NpOrpaMMe.

0.3 3anyck Ha MCHOJHeHMe JIOOM MNOpoTpaMMmel U3 MeHB «Ilyck»:
B MeHo «llyck» HeoBxoOoumo BHOpPaTh MNOOMEHK «BEIMOIHMTE». B NOSBUBLEMCH
OKHe HeoOXoOoMMO HaxXaTb KHONKY «0030p». B okHe «0030p» HeoBXoOMMO
BHIOpPaTh OMCK M [anky MeCTOHaXxOXIeHMa o¢alya 3anyckaemoil nNporpamMmel 1,
OTMETMB ¢Qaia 3anycka, HaxaTh KHONKY «OTKPHITE». IIpM 3TOM CBeOeHMS O
pasMemeHun MUCHONHAeMOro Oaiyla nepeMemanTCs B KOMaHOHYKW CTPOKY OKHa
«3anyck NpoTrpaMMeD» . 3areM Heobxogumo HaXaTb Ha KHOMKY «OK»,
NpoTpaMMHBI Qans 3anyCTUTCH Ha MCIOJHEeHUEe.

O.4 3anyck Ha UCIOJIHEHNE nobon NporpaMMel U3 NporpaMMel
«[IpOBOOHUK :

N3 wMeHo «Ilyck», B nomMmeHi «llporpaMmel», BrIOpaTe INporpamdmy
«[lpoBOOHMK». B pacCKpHBIOEMCA OKHe HeoOXooMMO BhBpaTh IOUCK U [aNkKy
MECTOHaxXxOXOeHMsa OQalja 3anyckaemMol nOporpamMmsl. YCTaHOBUTH yKaszaTelb
MaHunymnAaTopa Tuna «Melllb» (manee No TeKCTY — «Mbllb») Ha (Gain nporpaMMel
M OBaxmObl HaXaTh Ha JIEBYK KHONKY «MBIIM .

R8s YOpOCTUTE 2anyck MNporpaMM MOXHO [OMECTMB HPJEIKM K HMM Ha
«paboueM cToJyie» 3KpaHa. [asA 3TOTO HeoBXOOMMO OBPATUTLCH K COPaBOYHOM
cucremMe Windows.

Ina 3Banycka NOporpaMMel Ha MCOOJHEHME  OOCTATOYHO YCTaHOBUTH
yKasaTesb «MbBIIM» Ha ApJEK [OpoPpaMMel M OBakIbl HaxaTh JI@BY KHOIMKY
MBI » .

H..6 B ciny4Yae WMCHONBL30BaHMA OpOTpaMM I[IPOBEPKM MOIyJeN, [nocie
3anycka nporpaMMm HeoOXoIMMO BHOpPaTh MHCTPYMEHTH (MOOYJIM, Me30HMHBI) OJI4
NpOBEpKU, MHJIHA Yero:

- Ha naHeau «BHOOP MHCTPYMEHTa» YCTaHOBUTH yKas3aTesb «MLMY» Ha
Ha3BaHMe MHCTPYMEHTa M OTMETMTE €ro (HaxXaThb JIEBYH KHOMNKY «MBIIU») ;

— HaXaTb KHONKY «BrOpaTb».
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Rn =

Rx =

dRmax

dRs -

Axsg =

Axmax

VBMEPEHUS;

An =

OBozHaueHus,

[IPUJIOXEHUE E
(cnpaBouHOE)

NPMHATEIE B MNPOTOKOJIE NPOBEPOK

3TaJIOHHOE CONPOTHURIEHME, NOIOKIIKNYaeMOe K BXOoIam
UBMEPHUTEJIEHEIX KaHAJIOB MEe30HWHAa;

cpelHee M3MEPEHHOEe 3HaudeHue;

- MaKcuMallbHOe 3HaueHue abCcoJInTHOM NOTPEUIHOCTH M3MEpPEeHMSH;

cpenHee 3HaueHue abCONKOTHOM NOTPEMHOCTM M3MEpPEeHUS;

CcpenHee 3HadYeHMUEe OTHOCUTEINbHON’ [NOTpellHOCTU U3MEepeHUsHA;,

- MaKCHMMallbHOE 3HaueHuWe OTHOCUTEeJILHOM NMOorpellHOCTH

HOpMa M[NOTPEellHOCTH.

llpumeuanue: Rx,

dRmax ¥ dRs pacCumMThHIBAS€TCH MO 3HAUYEHUAM,
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