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1 OOwmme moy1oKeHus

1.1 Hacrosmas MeTOAMKa IIOBEPKH paCIpPOCTPAHSAETCS HAa KOMIUIEKCHI
IPOTPAaMMHO-TEXHUYECKHE  MHKPOINPOLIECCOPHOM  CHUCTEMBl  aBTOMAaTH3aLUH
noxaporymenust «llxeiaep DnekTpuk» (gajsee — KOMIUIEKCH) M YCTaHaBIMBAECT
MOPSIIOK U 00BEM UX IIEPBUYHON U NEPUOAUYECKOM TOBEPKHU.

1.2 TIlpu IIPOBEIACHUHU NOBEPKM  JO/uKHa  ObITh  obecnedyeHa
IPOCIIE)KUBAEMOCTh ITOBEPSIEMBIX KOMIUIEKCOB K TOCYAAapCTBEHHBIM IE€PBHUUHBIM
STaJIOHaM:

['OT 4-91 I'ocynapCTBEHHBIM IEPBUYHBIN 3TAJIOH €IMHULBI CUJIBI [IOCTOSIHHOIO

AIIEKTPUYECKOTO TOKA

['DOT 14-2014 TocymapcTBEHHBIH  INEPBUYHBIM  3TAJOH  CAMHMIIBI

JIEKTPUUECKOTO CONPOTHBIICHUS

Jist  obecrieueHusl pealM3allid METOAMKM IIOBEPKM IIPU  OIpPEAEIECHUHU

METPOJIOTUYECKUX XapPAKTEPHUCTHUK KOMIUIEKCOB ~ IIPUMEHSIETCSI  METOJ

HETOCPEICTBEHHOTO CIMYEHHUS C OCHOBHBIMU CPEJICTBAMU IIOBEPKHU.

1.3 Ha ocHOBaHMM NHCBMEHHOI'O 3asIBJICHUSI BJIQJE€JbLa CpPEACTBA
uaMmepenuit (CH) xoMIuiekca IOIyCKAaeTCsl IOBEpKa OTHAEIBHBIX M3MEPHUTEIBHBIX
KaHAJIOB KOMIUIEKCOB C 00s3aTelpHBIM YyKa3aHueM wuHpopmanuun 00 ob0beme

IIPOBEIEHHON MTOBEPKH.

2 IlepeyeHb onepauuii NOBEPKH CPeACTBA H3MEPEHHUH

2.1 Tlpu npoBeACHUH MOBEPKH BBINOIHSAIOT ONEpaliy, YKa3aHHbIE B TabJIu-

e 1.



Tabmuna 1 — [lepeuens onepanuii IOBEPKU

Home O06s13aTenbHOCTD
p IIPOBENEHUS OIIEpaALUU [IPU
HaumenoBaHnue onepauuu R/t Ll
a . | mepuoanYecK
METOJ | NEPBUYHOMN b
UKH o
BHelHUM 0OCMOTp CpeIcTBa U3MEPEHUU 7 [a Ha
[ToaroToBka K MOBEPKE U OIPOOOBAHKUE 8 Ha Ha
CPEACTBA U3MEPEHUN
[TpoBepka uaeHTUPUKALIMHI IPOIPAMMHOT0 9 Ha Ha
obecnieyeHus
OnpeneneHue METPOJIOrUYECKUX 10 Ha Ja
XapaKTEPUCTUK CPEJICTBA U3MEPEHUN
[ToaTBEpKA€HNE COOTBETCTBUSl CpPELCTBA 11 Jla Ha
U3MEPEHUI METPOJIOTUYECKUM
TpeOOBaHUAM

3 TpebGoBanusi K yCJI0BUSAM NPOBEJIEHUS NNOBEPKHU

B coorBerctBuu ¢ I'OCT 8.395-80 um ¢ y4yeToM YCIIOBUH, NPHU KOTOPBIX
HOPMHUPYIOTCSI ~ MeTpoJsiorndeckue  xapakrepuctukn CHU B JHOKymeHTanuu
M3rOTOBUTENS, & TaKXK€ II0 YCIOBHSIM IIPUMEHEHUS CpPEACTB IIOBEPKH, IIpH
IPOBECHUH TOBEPKH JOJDKHBI COOIOATHCS CIEAYIOINE YCIOBHS:

VCioBus B TOMEILEHUH alllapaTHOH (CepBEpHOM):

- TeMIIepaTypa OKpYy>KaroIiero Bosayxa, °C 2045;

- OTHOCHUTEJIbHAS BIAXKHOCTH BO3AyXa,%o He Oonee 85;

- atmMocdepHoe narnenue, klla ot 84 no 107;
- HalnpspKEHUe nuTanus, B ot 215 o 230;
- 4acTOTa IEPEMEHHOr0 ToKa, 'l 50+0,4.

JlonyckaeTcss MPOBOAMTH IOBEPKY B pabOYMX YCIOBHSAX OKCILIyaTalMu
MPOMEKXYTOUYHBIX H3MEPHUTENBHBIX NpeoOpasoBaTenell M MoIyled BBOAA/BBIBOIA.
VenoBust MOBEPKH KOMILIEKCA HAa MECTE 3KCIUTyaTalldd HE JOJDKHBI BBIXOAMTH 32

Mpezesbl pabo4yrx YCIOBHM, yKa3aHHBIX B TEXHUYECKON JOKYMEHTAIMU Ha KOMIUIEKC

H 3TAJIOHBI.



4 Tpeﬁosamm K ClIeHHaJIuCTaM, OCYyIIECTBJ/IAKIIUM IIOBEPKY

K npoBeneHHIO IOBEpKHM OOMYCKAKOT JIML, HMEIOMIKE HEOOXOIUMYIO
KBaTM(UKaIuIo, H3y4duBIIUX HacTosmyo MII, pykoBojactea no skcrtyarauuu CHU n
CPEICTB MOBEPKH, U MPOIIEIUINX HHCTPYKTAX 10 OXpaHe TpyJa.

5§ MerpoJioruueckue U TeXHHYecKHe TpeOOBAHUS K CPeACTBAM MOBEPKH

5.1 CpenctBa 1moOBepKH, IpPHUMEHSEMBIE IPU IMPOBEJCHHUM IOBEPKHU,

IIPUBEJICHBI B TaOIHIe 2.

Tabmuua 2 — Cpencrsa moBepku

Howmep HaumenoBanue u tur (yciioBHOE 0003HaYEHHUE) OCHOBHOI'O UJIU
IIyHKTa BCIIOMOT'aTEIbHOTO CPECTBA ITOBEPKHU; 0003HAUCHUE
METOAUKHU HOPMAaTHUBHOI'O JIOKYMEHTA, PErJIaMEHTUPYIOIIETO TEXHUYECKHE
IIOBEPKHU TpeboBaHUs, U (UJIM) METPOJIOTUUECKHUE U OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKH CPEJICTBA [TOBEPKH.
1 2
3 CpeacTBO HU3MEPEHUNM TeMIepaTypbl OKpY>KarolleW Cpelbl:

nuama3zoH u3MepeHui ot -10 mo 60 °C, mpenensl I0MyCKaeMou
OCHOBHOM a0COJIIOTHOM norpemHocTy uzmepenuit £0,4 °C
CpencTBo M3MEpPEHUI OTHOCUTEIBHOM BIIAXXHOCTU OKpYXKaroLIEN
cpenpl: namama3oH u3Mmepenud ot 10 mo 95 %, mnpenens
JIOITyCKaeMO# OCHOBHOW aOCOIIOTHOM MOTPEIIHOCTH H3MEpPEHUM
+3 %

CpenctBo wu3MepeHHH aTMOC(EepHOro MJaBJICHMS: JHMAIla30H
mamepernit ot 30 mo 120 xIla, mnpenensl JgomyckaeMown
aOCOJIFOTHOW MOTPEUIHOCTH M3MEPEHHH aTMOC(EPHOro JaBJICHUS
A5 rlla. [Tpubop KOMOMHHMPOBAHHBIN Testo 622
(Perucrpanvonnsiii Homep B dDenepanbHOM HHGOPMALMOHHOM
bonme mo odecrneyeHuo equHCTBa u3MepeHuit 53505-13).
CpencTBo  M3MEpPEHHMM  HANpsDKEHWs]  IUTAHMA:  JHAIa30H
usmepenwuit ot 0,6 o 1000 B, norpemrsocts £(0,001-Ux + 2-k)
Mynastumetp tudpoBoit APPA-98III (PeructpaunOHHbI HOMED B
denepanbHOM HHPOpPMAUMOHHOM (GOHAE IO 00ECNEeYEeHUI0
eauHCTBa u3Mepenuit 51214-12).

CpencTBO M3MEpEHHIl 4YacTOThl IEPEMEHHOIO TOKa: JHama3oH
usmepenuit 10 100 k[, norpemnocts £(0,001 -Fx + 2-k)
Myastumetp mudpposorr APPA-98III (PeructpanoHHbBINM HOMED B
®enepanpHoM  MHGOpMALMOHHOM (OHAE 1O 00ECNEUEHHIO
enMHCTBa u3MepeHuit 51214-12).




[Tponomxenue Tadiuub 2

1 2

8,10 OTaJOH €IMHULBI CHJIBl IOCTOSIHHOTO TOKa 2  paspsua
B cootBercTBUM ¢ ['TIC, yrBepxaennoin [Ipukazom Poccrangapra
or 01 oxrabps 2018 r. Ne 2091 «OO6 yTBepxACHUHU
rOCYJJapCTBEHHOW IIOBEPOYHOM CXEMBI ISl CPEACTB U3MEPEHUU
CWJIbI  INIOCTOSIHHOrO TOKa B  aAuamnasoHe ot 1°10-16
no 100 Ax». Kamubparop MmHorodgynkuuoHaineHbii DPI 620
(Perucrpanmonnsiii Homep B dDenepanibHOM HHPOPMALIMOHHOM
dbonme mo obecrneyeHHWo eauMHCTBA u3MepeHuit 60401-15).
Jnama3zon wusMepeHuil M BocmpousBeneHuss or 0 no 20 MA,
norpemHocts £(0,015 % MB + 0,005 % BIIN).

8,9,10 [Tepconanpusit komnsioTep ¢ 10 «IITK MIICA HIIC «Ineinep

DNIEKTPUKY)

g, 10 DTaJIOH €AMHUIBI JJIEKTPUYECKOrO0 CONPOTHUBIICHUS IOCTOSIHHOTO
M IIEpeMEHHOro TOKa 3  pa3psga B~ COOTBETCTBUHU
c I'TIC, YTBEPKAECHHOU [Ipukazom Poccranmapra

or 30 pexabpss 2019 roma Ne 3456 «OO6 yTBepXKaeHUHU
rOCYJapCTBEHHON ITOBEPOYHOM CXEMBI Il CPEIACTB HM3MEpPEHUU
JIEKTPUYECKOTO0 COINPOTUBIICHUSI IIOCTOSHHOIO M IIEPEMEHHOIO
Toka». Marasun conportuBieHus P4831 (PerucrpannoHHbIN
Homep B @enepanbHOM  MH(POpMAaUMOHHOM  (QOHAE IO
obecrieyeHH0 eauHCTBa u3MepeHuir 6332-77). Jluana3zoH
uamepenuii ot 0 go 100000 Owm, KT 0,02.

[Tpumeuyanue: IIpu HEBO3MOKHOCTH BBINOJIHEHHH coOoTHomeHus "1/5" pomyckaercs
HCITOJIb30BATh STAJIOHKI C YIIOMSHYTBIM COOTHOIIEHUEM 10 "1/3", mpu 3Tom norpemnocts MK He
JIOJDKHA BBIXOJUTH 3a rpaHullbl, paBHble 0,8 oT npeznena gomyckaemoii norpemuoctd UK.

5.2 JlomyckaeTcsi MIPUMEHEHHE aHAJOTHYHBIX CPEACTB MOBEPKH, oOecneyn-
BAIOIIMX ONpEICIICHUEe METPOJOTUYECKUX XapPAKTEPUCTUK MOBEPSAEMBIX KOMIUIEKCOB
(mepenayy €OWHUI BEJIMYMH) C TpeOyeMOH TOYHOCTBIO M IIPOCIIEKMBAEMOCTh
K TOCYIapCTBEHHBIM IIEPBUYHBIM 3TAJIOHAM €IMHULl BEJIUYHUH.

53 CH, npuMeHseMble IpH IOBEPKE, JOJDKHBI  COOTBETCTBOBATH
TpeOOBaHUSIM HOPMATHUBHBIX MPABOBBIX JOKYMEHTOB Poccuiickon ®@enepanun

B 00J1acTH 00ecreYeH!s €qUHCTBA U3MEPEHU.

6 TpeOoBanusi no odecneyeHUIo 0€30NMACHOCTH NMPOBEIEHUS MOBEPKHU

6.1 Ilpu mNpoBEIECHUH IMOBEPKH JOJDKHBI BBIIOIHATHCA TpeOOBaHMSA IO
0€30MacHOCTH, M3JI0KEHHBIE B JKCIUIyaTALIMOHHOM JOKYMEHTALUHM MCIIOIb3YEMBIX

CPEICTB TOBEPKHM U KaHAJIOB KOMIUIEKCa, a TaK ke o0mux TpeboBaHuH




anekTpode3onacHocTH («IIpaBuia TEXHHMYECKOM 3KCILTyaTallUU 3JIEKTPOYCTaHOBOK
notpedurenen», I'OCT 12.2.007.0-75, 'OCT 12.1.019-2009).

6.2 IlepcoHan, mpoBOASAIIUNA IMOBEPKY, JODKEH MPOXOAUTH MHCTPYKTAX IIO
TEXHHKE 0e30macHOCTH Ha pabodeM MeCTe M HMMETh TpYIIy II0 TEXHHUKE

3IIEKTPOOE30IIaCHOCTH HE HIDKE 2-0H.

7 BHeHHH 0CMOTP CpeacTBa H3MepeHHH

[Ipu mpoBegeHUH BHEIIHEr0 OCMOTpa MPOBEPUTH OTCYTCTBUE MEXAHUYECKHUX
TIOBPEXKJACHUN COCTaBHBIX YacTed KOMIUIEKCA, BHAMMBIX IOBPEXIACHUH H30IALUU
KaOeIbHBIX TUHUH CBS3U.

[TpoBepUTh HAIUUKE CACAYIOIIUX JOKYMEHTOB:

- JEUCTBYIOLIME CBHUACTEIBCTBA O IIOBEPKE IMEPBUYHBIX H3MEPUTEIBHBIX

npeoOpa3oBareyieid, BXOASIIMX B COCTaB U3MEPUTENBHBIX KaHAJIOB KOMILJIEKCA

(Ipu MPOBEAEHNUU TEPUOJUYECKON ITOBEPKH).

8 IloaroroBka K MOBepKe U ONPOOOBaHHE CPEACTBA U3MEPEHH I

8.1 IToBepsieMble KaHaJIbl KOMILJIEKCOB M 3TAJOHBI I1OCJIE BKJIIOYECHHS B CETh
IPOrPEBAIOT B TEUCHUE BPEMEHH, YKa3aHHOTO B 9KCILTyaTallMOHHOMN JTOKyMEHTaIUH.
8.2 OmnpobOoBaHME KaHAJIOB KOMILJIEKCOB IPOBOJAT B  COOTBETCTBHUHU
C PYKOBOACTBOM IIO O3KCIUTyaTauuu. Jlomyckaercsi coBMelaTrbh OIPOOOBaHHUE

C MPOLEIyPOH OIPEIENICHHS TOTPEIIHOCTH KOMILIEKCa.

9 IlpoBepka uIeHTH(PUKALIMU NPOrpaMMHOr0 oOecneYeHHsl CPeACTBA
u3MepeHun

JlaHHas onepanusi COCTOUT U3 CIEAYIOIIUX JTaIlOB:

-  mpoBepKa  HIACHTHU(PHUKALMOHHOTO  HAMMEHOBaHUSA  IPOrPaMMHOI0
obecrnieueHus;

- IpoBEpKa HOMepa BepcHH (MACHTHU(UKALUMOHHOIO HOMEpPA) MPOrpaMMHOIO
obecrieueHus..

9.1 [IlpoBepka UACHTU(PUKALMOHHOIO HAUMEHOBAHUS  IIPOTPAMMHOTO

obecrieueHus



Jlnst ompeneneHus UACHTHU(PUKALMOHHOTO HAaWMEHOBAHMSI IPOrPaAMMHOIO
obecrieueHus: KOMIUIEKCA OIPENEISIIOT HUIACHTU(DHUKAIIMOHHBIE HAaUMEHOBAHHS €ro
METPOJIOTHYECKU 3HAYMMBIX IIPOTPAMMHBIX KOMIIOHCHTOB:

- BCTPOEHHOro mnporpammHoro obecnedyenuss koutposuiepa [ITK MIICA
«ueripep Onextpux» (mamee BIIO xontpomiepa I[ITK MIICA «ueiaep
DNEKTPUKY);

- BHemHero nporpamMHoro obecrieuenust «OPC Factory Server» (manee I10
«OPC Factory Server»);

- BHewmHero mnporpamMuoro obecneuyenust «Proficy i1Fix OPC Clienty (I1O
«Proficy iFix OPC Client»);

- BHemHero nporpammuoro obecnedenust «MBE Driver» (ITO «MBE Drivery);

- BHEIITHETO IIPOrPaMMHOTI0 obecrnieyeHus «Alpha.Server»
(TTO «Alpha.Servery).

IIpumeuanue: Buewnee [10 komIuiekca onpeaesercs npoeKTOM.

Jlis onpenenenus uaeHTUuUKanuoHHOro HauMeHoBaHust BIIO konrtpoiuiepa
[TTK MIICA «llIxeiaep DaeKTpuK» HEOOXOAUMO:

a) st konTposuiepa Modicon Quantum:

- sanyctuth [10 «OS Loader» (OS Loader.exe);

- YCTAHOBHUTBH CBSI3b C KOHTPOJUIEPOM IIyT€M BbIOOpa KOMMYHHMKALlHOHHOTO
IPOTOKOJIA, 10 KOTOPOMY OCYIIECTBIIETCS CBA3b (PUCYHOK 1);

- BpiOpaTe omepamuio «Upload OS from device» B OTKpBIBIIEMCS OKHE

(pucyHOK 2).
=10) ] =lcix
| Schneides Electic OSLoades Schnaidar Electnc 0SLoader
Step 1: Please relect one df the ited protoedl 100 2 Pl sclotha Targu Dovico
*Plassa cho Lo ~Devica Type Devices
e Cgmine | | m | e |
UNTLWO1 | @ LocalHesd € Remots1/0D10p [ Node:123- ALC
S8 panber Dicprusmbes
"IuoﬂM&m - =
Mockur Addiess
r— et
fal SHedusFantupa Sahic | sePic | Puperiss |
ok [ mew> | oxe | K | cBock [CHed> ]  Coe | heo |
a) BEIOOP KOMMYHHKALMOHHOTO MPOTOKOJIA ) BBOA azipecc yCTpoiicTBa

Pucynok 1 — YcraHoBKka CBsSI3M ¢ KOHTPOJUIEPOM



B schneider Electric DSLoaders Dpelation i s i R =1t x|

Schneider Electic 0SLoader
Step 3. Please select which operation should be performed

Select 0

¢ Dowrioad 0S to device

I I ] & Upload 0S fiom device

Eilename
lr[C\Qnomm grate\1ACCPUST160.bnn !kul l

) Close l Hebp I

Pucynok 2 — Beibop onepanuu

0) s konTposuepoB Modicon M340, M580:

- 3antyctuTh [10 «Unity Loader» (UnityLoader.exe);

- BBIOpaTh KOMMYHHKAIIMOHHBIM IPOTOKOJ B BhINafaromeM crnucke «Media»
(na Briagke «Project»), M0 KOTOPOMY OCYILIECTBISIETCS CBSI3b (PUCYHOK 3), eciu
TpeOyeTcs BBECTH apec B IOJIE BhINagarouero cnucka «Address»;

- YCTAaHOBHUTH CBSI3b C KOHTPOJUIEPOM ITyTEM HA)KaTHs Ha KHOIIKY C HAIIHUCBIO
«Connect»

- mepeiiTi Ha BKIaaKy «Firmware» B OTKphIBIIEMCS OKHE (pUCYHOK 4) B

nporpamme «Unity Loader».

24

Prciect | Femware | Opiions | About |

PC Project ~ PLC Project
| | _] m = Enable Transter
Name: [ Name: |
LastBuid | LastBuid: |
Version ! Version: |
~PC Project Data ~ PLC Project Data

| =58 @ I~ Enable Transtes

LastBuid: |

%M: [T Fom To: XM: T Fom [ To:
KMW: [T From | To: XMW [T Fom | To |
UnlocatedData: [~ Unlocated Data: [

~PC Project Files —PLC Project Files

l El _l m T~ Enable Transfer

User Web Files: l— Data Storage: | User Web Files: ,_ Data Storage: r—
Cs r~Memory Card

[Me&x | Addess: 19216808 x| PLC: | State: | Free Space: |

Sean.. I Connect I PC¢=) PLC Transfes l Stat FLE I Close |

Pucynox 3 — YcraHoBKa CBsI3U ¢ KOHTPOJUIEPOM




5] Unity Loader 23 R T Ry e o |
Proect Frmweave | Opions | About |
= <
I .| IE rSMcn“u-ryfad I-Nnﬂt[__l
BELERA Orvce TVersi TDeserpton MMLIMM ‘
BMXPM 20 (260  CPU M0-20Modtus Ethenet | 0801030 2102014 4
BMOTPUWEBE 0450  EMACPUWES we -clasf | ORI IEIN05 __id_ _'_
| b o= , | || v |l —E—— o ; . e O
{ i lwu:w-u. [ooeoraizeaEr | ! | mn.h- [OWFe1282E7 |
— — J e —————————————— S— ———————————— .-,ﬁ‘__J
1 - Correction - ——) - Memory Card- i . T T L NHW
|| vess [Grars] assen [ETTE 2] AC O | [sue B Feesoce r\mr | Mede [Erona ] Adsws [rsrﬁsTrs'__] Pe m— | sme [D—k—FmSm- [W
o | [ BRI e [ oA ] = | T T L R ST
Pucynok 4 - WpentudukanmonHoe nammeHoBanue BIIO kontpoiiepa

xkomruiekca «lIueiaep Dnektpuk» (s KoHTposuiepoB Modicon M340, M580)

Texymee uaeHtuukanronHoe HaumeHoBanue BITO koHTposuiepa KOMILIEKCa
«Iueiinep DNEKTPUK» NpU IMPOBEJCHUM IEPUOJMYECKON IIOBEPKHM JIOJDKHO
COOTBETCTBOBATH ONPEACIEHHOMY IIPH IIEPBUYHON IIOBEPKE.

Unentudukanuonnoe HaumeHoanue [IO  «OPC  Factory  Server
otobpaxaercs npu 3amycke «OFS Client» (OFS Client.exe).

s onpenenenus uaeHtuukanuonHoro HanmeHoBaHus [10 «Proficy iFix
OPC Client» neob6xomumo 3amyctuth OPC PowerTool (OPCDidw.exe), BeIOpaTh
nyHKT MeHio «Help->About Power Tool» (pucynox 7).

Jlist onpenenieHust naeHtudukanronHoro Haumenosanus [10 «MBE Server»
geooxoaumo 3anyctuth MBE PowerTool (MBEDidw.exe), BbIOpaTh IIyHKT MEHIO
«Help->About Power Tool» (pucynox 6).

Wnentudukanuonnoe HaumeHoanue [10 «Alpha.Server» orobpakaercs npu
sanycke Mmoxayis «Konduryparop» (myts pacnonoxenus: C:\Program Files\
Automiq\Alpha.Server\ Service\ APIOServerConfigurator.exe).

9.2 TIpoBepka HOMepa BepcHH (MAEHTU(DUKALIOHHOTO HOMEpa) IIPOTPaMMHOTI0
obecnieyeHus

Jlns NpoOBEpPKM HOMEpa BEPCHH IPOrPaMMHOIO OOECIEYEeHUs KOMILIEKCa
ONpENENISIIOT HOMEpa BEPCHH €ro METPOJIOTMYECKHM 3HAYMMBIX IPOrPaMMHBIX

KOMIIOHCHTOB.



Jns onpenenenust Homepa Bepcuu BIIO xonTposuiepa xomiuiekca «llluednep
DJNEKTPUK» HEOOXOAUMO:

a) Jlnsa kontposuiepa Modicon Quantum:

- 3anyctuTh [10 «OS Loader» (OS Loader.exe);

- YCTQHOBUTb CBs3b C KOHTPOJUIEPOM IyTEM BbIOOpPAa KOMMYHHUKALHOHHOIO
MPOTOKOJIA, [I0 KOTOPOMY OCYIIECTBJISIETCS CBSI3b (PUCYHOK 1);

- BoiOpath omepamuio «Upload OS from device» B OTKpbIBIIEMCS OKHE
(pucyHOK 2).

0) dns xonTposuepoB Modicon M340, M580:

- 3anyctuthb [10 «Unity Loader» (UnityLoader.exe);

- BBIOpaTh KOMMYHHKALIMOHHBIM IPOTOKOJI B BhINajaromieM crnucke «Mediay
(na Bkyagke «Project»), 1Mo KOTOPOMY OCYLIECTBIISIETCS! CBSI3b (PUCYHOK 3), eciu
TpeOyeTCsi BBECTH apec B I0JIE€ BhINAJaroNIero cnucka « Addressy;

- YCTAHOBUTH CBSI3b C KOHTPOJUIEPOM IIYTEM Ha)XKaTHsl Ha KHOIIKY C HaJIIIHCBIO
«Connect»

- nepeiiT Ha BrIanKy «Firmware» B OTKpBIBIIEMCS OKHE (PUCYHOK 4)
B nporpamme «Unity Loader».

Texymas Bepcus BIIO konTposmiepa komiuiekca «lIneiaep DnekTpuk» npu
IPOBEACHUU MEPHOIUYECKON IOBEPKU [IOJDKHO COOTBETCTBOBATb OIPEACIEHHOMY
IIPY NIEPBUYHOM ITOBEPKE.

Howmep Bepcuu I[10 «OPC Factory Server» (nanee — ITO «OFS») orobpaxaercst
npu 3anycke «OFS Client» (OFS Client.exe) (pucyHok 5).

10



| Number of Gioups | 11
| Active Groups | 5
Number Of ltems [~ 1547
Active ltems | 1547
Sync Read | 933856
Sync Wiite | 16
Interfaces > - %
OPC V1 OPCv2
Nolifications Sent [ 0 [0 i
ltemsNotifed [ 0 [ 0
AsncRequests [ 0 [ 0
AsncRead [ 0 [ 0
Async Wiite | 0 0
Async Retresh | 0 0
Bad Qualties FER0r:
Total Connections | "
ToalGroups | 31
Totelltems | 24307
PCTicks [ 0080103C
Swaus [ Runng |
s

Pucynok 5 — Upentudpukaunonnoe Haumenosanue [10 «OPC Factory Server»

Jnst onpenenenus Homepa Bepcun [10 « MBE Server» Heo0X0AuMO 3a11yCTUTh
MBE PowerTool (MBEDidw.exe), BbiOpats myHKT MeHw «Help->About Power
Tool» (pucyHok 6).

About Power Tool

i« Power Tool for: 0K
= MBE /0 Server v7.46d
=

® 2013 GE Intelligent Platforms, Inc. or its licensors. All
rights reserved. Microsoft is a registered trademark of
Microsoft Corporation. All other brands or hames are
property of their respective holders.

Pucynok 6 — Unentuduxannonnoe HaumenoBanue 10 «OPC Factory Server»
Jlis onpenenenus: Homepa Bepeun [10 «Proficy iFix OPC Client» nHeobxoaumo

sanycrute OPC PowerTool (OPCDidw.exe), BeiOpath nmyHKT MeHI0 «Help->About

Power Tool» (pucynoxk 7).
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OPC ¥
¥ Power Tool for: oK |
g. Proficy iFIX OPC Client Versiory 7.46g

Copyright © 2015 GE Intelligent Platforms, Inc. or its
licensors. All rights reserved. Microsoft is a registered
trademark of Microsoft Corporation. All other brands or
names are property of their respective holders.

Pucynok 7 — UneHTH)HUKAMOHHOE HAMMEHOBaHHUE

1O «Proficy 1Fix OPC Client»

Jns onpenenenus Homepa Bepeun [10 «Alpha.Server» HeoOxoauMo npojenaTs ClIeayroIIue
omeparuu:

- 3amyctuth Moxyns «KoHdurypatop» (myts pacnonoxenus: C:\Program Files\
Automiq\ Alpha.Server\ Service\ APIOServerConfigurator.exe);

- NPOU3BECTH MOJKIIOUEHHE K CEepBEpy, HaXaB KPaWHIOW JIEBYIO IHKTOrpaMMy
JTMHEHKHU HHCTPYMEHTOB (PUCYHOK 8a);

- Mocje YCIEIWHOro MOAKIIUeHHs, BO BKIajake MeHI0 «[lomomp» Heo6XoaumMo
BBIOpaTh NYHKT «O nporpamme (pUCyHOK 80);

- B OTKpBIBIIEMCS HH(GOPMALMOHHOM OKHEe (pUCYHOK 8B) OydayT mOKa3aHBbI
HJIeHTH()UKAHOHHOE HauMeHoBaHue [10, HoMep BepcuH U IONOJHUTEIbHAsA HH(OPMALIHS.

B (Alpha.Server] Kondpurypartop
Qaiig, Cepsep Mopynn Curvanot  Ceoiictea  bnokuposku  [Momouws
€ ol
CurHanbl  Mopynn  CramicTvka CsoitcTBa curHana
Homep Wma 3HaueHue
MoakntoueHune K cepeepy X
Monxniouerns:
Hassanue: |Cepaep I
Anpec: [127.001 |
o 2T
=; Mapons: ] !
{
| Dot | | Ymewm | | Omwewm | [Mommowmcs ]
a)
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A [Alpha.Server] Kondurypatep - Cepeep (127.0.0.1)

®Gaiin  Cepeep Mogynu  CurHaner  Ceoiictea  baokuposkn

o258

CurHans! Mownn CTamMcTuka CeoitcTBa curHana
@-3 Curnansi Homep Uma 3HaveHue

»
R S R SR
J Sttt 2

Wnpopmaimn o npoaykre
Mpoaykt:  Alpha.Server
Bepcun: 412128174
MononHurensHan MHPOPMAaLMR
Mma nonbsosatena:  Sintek
OnepamvBHar namaATs:  £48[E

Bepcua OC:  Microsoft Windows NT €.1.7601 Service Pack 1

& AD “Aromuk Copt", 2015

B)

Pucynok 8 — Unentudukaunonnas uadopmanus [10 «Alpha.Server»

[Tpu mpoBeeHUH ITEPBUYHON U IeproguuecKor noBepok Bepcuu 110 momkHbI
OBITh HC HMIKC yKa3aHHBIX B ormrcanuu THia CH.

Pesynbrar nmoarBepkaeHus cooTBeTcTBUA 11O cyuTaeTcs moJI0KHUTEIBHBIM, ECIIN
TOJIyYEHHbBIC MICHTH(PUKAIIMOHHBIE JaHHbBIC IPOrPAMMHBIX KOMIIOHEHTOB ¥ MOYJIEN
[10 CHU (upeHTH(UKAIMOHHBIE HAMMEHOBAHHUS, HOMEpa BepcHil (MAEHTHUPHUKAILMOH-
HBIE HOMEpPA)) COOTBETCTBYIOT MICHTU()UKALMOHHBIM JIaHHBIM, YKA3aHHBIM B pa3jieie

«[TporpammHoe obecriedeHue» onucanus tuna CHM KoMIIeKcos.
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10 Onpenenenune MeTPOJIOrHYECKUX XapPaKTEPUCTHK CPeCTBAa U3MepeHHu i

10.1 Omnpenenenne nNorpelHOCTH KaHajla U3MEPEHUS CUJIbI IIOCTOSIHHOTO TOKa
(kaHaJsbl BHaA 1,2)

10.1.1 OrcoenuHUTh TMEPBUYHBIA IpeoOpa30oBaTeib OT BXOMHBIX KJIEMM
IIPOBEPSIEMOTO KaHaJa.

10.1.2 TIoAK/IHOYUTE 3TAJOH K IPOBEPSIEMOMY M3MEPUTEIILHOMY KaHany. [Ipu
MOJKIIIOUEHU N HE00X0IUMO PYKOBOJCTBOBATHCS SKCIUTyaTallMOHHOU
JOKYMEHTALUEN Ha ITAJIOH.

10.1.3 I[TocnenoBarenpHO MOJATH OT TAJIOHA HA BXOJ KaHaJsla MSATh 3HAYEHUH
BXxoHoro toka (Ii), pacnipeaenenusix no auamnas3ony (5 %, 25 %, 50 %, 75 %, 95 %).

10.1.4 Jns xaxpgoro 3HaueHus [ mpou3BecT OTCUET pe3yIbTaTOB U3MEPEHHUS
B IIPOBEPSIEMOM KaHaJIe 10 NokazaHusiM Ha auciiee APM. B cinyyae orobpaxenus i
Ha APM B Buae usmepsieMoil (U3MYECKON BEIMYMHBI B MH)XKCHEPHBIX €IMHHULAX,
3ahuKCUpoOBaTh €e 3HayeHue. B ciayuyae otoOpaxkenus i Ha nucruiee APM B Bue
ppoBOro Koxa (JBOMYHOIO, AECSITUYHOIO, LIECTHAALATEPUUYHOIO), IEPECYUTATh

KOJI B 3HaUCHMsI PU3NUECKON BETUYHHBI 110 hopmyute (1).

10.2 OmnpeneneHue MOTPELIHOCTH  KaHajlla, MMEIOLIET0 B COCTaBe
TEPMOITpe0oOpa3oBaTeslb CONPOTUBIIEHNUS (KaHaJbl BUa 3)

10.2.1 OrcoenuHUTH TEepMONIpeoOpa3oBaTe)Ib CONPOTHUBIEHUS OT BXOJHBIX
KJIEMM IIOBEPSEMOI'O KaHalia.

10.2.2 TMoakmouuTs Kaaubpartop (MarasuH CONPOTHUBIIEHUM) K IIOBEPSIEMOMY
U3MEpPUTEIBHOMY KaHaiy. [Ipy NoakiIro4eHHH HEOOXOAMMO pPYKOBOACTBOBATHCS
9KCIUTYyaTallMOHHOM JOKYMEHTAlMEN Ha 3TaJOHBI.

YcraHoBuTh  Ha  KanuOpatope (WM MarasMHe — COINPOTHUBJICHUN)
I10CJI€I0BATEIBHO IITh 3HAUeHUM conpoTuBiieHus (R1), COOTBETCTBYIOLIEE 3HAUEHUIO
temrnepatypsl (B coorBercTBur ¢ HCX), pacrpeeneHHbIX 110 JUala30Hy U3MEPEHUs
TeMIIEpaTyphl H3MEPUTENBHOT0 KaHaia (5 %, 25 %, 50 %, 75 %, 95 %).

10.2.3 Jlns KaJOro YCTaHOBJIEHHOrO 3HayeHUs: Ri Ipou3BeCTH OTCUET

pe3yJlbTaTOB M3MEpeHHs] (U3NYECKOW BEIMUMHBl B IIPOBEPSAEMOM KaHaJe II0
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nokaszanusm Ha gucruice APM. B ciydae otoOpakenus Ri Ha qucrinee APM B Buge
U3MepseMoi (DM3UYECKOW BEIMYHMHBI B MH)XXKCHEPHBIX €AMHULIAX, 3aUKCHPOBAThH €€
3HayeHue. B ciydae orobpaxenus Ri Ha APM B Buze mudpoBoro kojaa (JBOMYHOTO,
JNECSITUYHOrO, IIECTHAAUATEPUYHOr0), MEepecYUuTaTh KOA B 3HAYEHUs (PU3UUECKOM
BesmuuHel 10 gopmyne (1) u  paccuuraTh aOCOJIIOTHYK  IOTPEIIHOCTH

M3MEPUTENIBHOTIO KaHaJla 6e3 yuera IepBUYHOr0 peodpazonaress 1o Gopmye (6).

10.3 Onpenenenue IOTPELIHOCTH KaHasa 11 po-aHAIOrOBOrO
npeoOpa3oBaHUs B CUTHAJIBI CHJIBI ITOCTOSIHHOT'O TOKa B auamnaszoHe ot 4 no 20 MA
(kaHasbl BUaa 4,5)

10.3.1 OTcoeauHUTH HCIIOJHUTEIBHOE YCTPOMCTBO OT BBIXOAHBIX KIEMM
nopepsieMoro KaHaia. [loakio4uTe KaJuOpaTop B pEeXUME HU3MEPEHHUs] TOKa K
[IOBEPSIEMOMY  HM3MEpPUTEIBHOMY KaHaily. [lpu mnoakmroueHun HEoOX0AMMO
PYKOBOJACTBOBATHCS AKCILUIyaTallMOHHOM JTOKYMEHTalUKE!H Ha KanuOpartop.

10.3.2 IlocnenoBarensHo 3aaaTh ¢ auciies APM He MeHee IATU 3HAaYEHUM
YIpaBIsSIEeMOro  IapaMmeTpa (MHXXEHEPHOTO 3HAYEHMsI), paACHpPEHENICHHBIX IO
auarna3ony ynpasnenus (5%, 25%, 50%, 75%, 95%,).

10.3.3 [l xaXaoro 3aJaHHOTO 3HAYEHMs IlapaMeTpa BBIIIOJIHUTH U3MEPEHUE
CWJIBI TIOCTOSIHHOI'O TOKa C IIOMOUIBIO KajauOpaTopa M paccuuTaTh NPUBEIECHHYIO

IOTPEIIHOCTh U3MEPUTEIBHOTO KaHamia 1o popmyie (8).

11 IMoaTBepkaeHue COOTBETCTBUSI cpeacrna U3MepeHum
MEeTPOJIOTHYEeCKHM TPeOOBAHUAM

11.1 lns onpeneneHus MOrpeliHOCTY KaHala U3MEPEHUS CUJIbI IOCTOSHHOIO
ToKa (KaHaJibl BUAA 1,2) MIpOU3BECTHU pacyer.

B cayuyae oroOpaxenus Ii Ha nucruiee APM B Buae nu@poBoro koza
(IBOMYHOTO, MECATUYHOrO, IIECTHAALATEPHUYHOr0), IEPECYUTATh KOJA B 3HAYECHHS

($u3nUECKON BEIUYHHBI.

A=A Yol =x.
Au'm = Amin + ( e min ) (x"’JM xmm ) , (1)
xmax ~ “min
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rae A,;, — U3BMEPEHHOE 3HaueHue (PM3HUECKON BEJIMUMHBI, COOTBETCTBYIOILIEE
3aJaHHOMY (TEKYLIEMY) 3HAUEHUIO BXOJHOIO TOKA;

Apax — MaKCHMaJIbHOE 3HAYEHHE U3MEPSIEMOH B JaHHOM KaHasle (pU3U4ecKou
BEJIMYMHBI (BBIXOIHOTO TOKA);

Amin — MUHUMAQJIbHOE 3HAYEHHUE M3MEPSIEMON B JAHHOM KaHalle (PU3HMYECKON
BEJIMYUHBI (BBIXOJIHOTO TOKA);

X, — 3HAUEHUE BBIXOJHOIO KO, COOTBETCTBYIOILEE 3aJaHHOMY (TEKYIIEMY)
3HAYEHHIO BXOJHOTO TOKA;

Xmin - MHHHUMaJIbHOE 3HAYE€HHE KOJa, COOTBETCTBYIOILEE MHUHHUMAILHOMY
3HAYECHUIO TOKa B JIMAIla30HE,

Xmax - MAKCHMaJIbHO€ 3HAY€HHME KOJa, COOTBETCTBYIOIIEE MaKCHUMAJIbHOMY
3HAYEHHIO TOKA B JIMAITa30HE

Paccuurate norpemnocty usmepeHus no popmyiam (2) wiu (3):

A M _Aliﬂ
Y, = [———A i }100%, )

max min

rJie y; — IPUBEJCHHAS K JUaINa30Hy U3MEPEHUM OTPELIHOCTh U3MEPUTEIBHOTO
KaHaja 6e3 ydyeTra NepBUYHOr0 peodpa3zoBarTels;
A, — 3aJaHHOE 3HauyeHHe (U3NYECKOW BEJIMYHMHBI, COOTBETCTBYIOLIEE

3aJJaHHOMY (TE€KYILIEMY) 3HaYEHHUIO TOKa;

A -—-A
A = u3M 3a0 . X ok 3
[ (—-A ~ j . 3)

rae A; —aOCoNIIOTHAs MOTrPEIIHOCTh HM3MEPUTENBHOIO KaHajma 0e3 ydera
IIEPBUYHOTO ITpeoOpa3oBaTes;
XN — AWara3oH U3MepeHu (U3MUEeCKON BEIMYMHBI JUIsl JaHHOTO KaHaa,;
[Tpenenbl gonyckaeMoi MPUBEACHHOM MOTPEIIHOCTH U3MEPHUTEIBHOIO KaHaja

C YYETOM IIEPBUYHOIO IMpeoOpa3oBaTels ONPEACISAIOT 110 popMmyIie:

YI(K:il’lV(YI)2+(’YO)2 b (4)

rac yo — Opeaciibl HpHBeﬂeHHOﬁ [IOIrPCIIHOCTH NEPBUYHOI0 U3MEPHUTEIILHOI'O

npeoOpa3oBaTelis, BXOSLIEr0 B COCTaB JJAHHOTO U3MEPUTENILHOIO KaHana, %o.

[Ipenesnbl gomyckaeMo abCOTIOTHON ITOrPEUIHOCTH U3MEPHUTENILHOIO KaHaa ¢
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Yy4ETOM IIEPBUYHOTO IpeodpazoBaTess ONpeIessiioT 1o GopMyIie:

Amc:il’l\/(Al)z-l-(AO)z > (5)

rae Ao — npeaensl abCOIFOTHON MOTPEIIHOCTH IIEPBUYHOIO MU3MEPUTEIBLHOTO
npeoOpas3oBaresis, BXOASILEro B COCTaB JJAHHOI'O U3MEPUTENILHOIO KaHaa.

Pe3ynprarsl u3mMepeHuit U pacueToB cBecTu B Tabnuny Al Ilpunoxenue A.

11.1.1 Pe3ynprarsl NOBEPKU CUMUTAOTCS IIOJIOKUTEIIBHBIMU, €CIIA IMPEAEIIbI
JIOTIyCKAaeMOH IOTPEIIHOCTH COOTBETCTBYIOIIETO M3MEPUTEIBLHOIO KaHala ¢ y4eTOM
IEPBUYHOIO Ipeodpa3oBaTe)isi HAXOAATCS B Ipejenax 3HAYCHHM, YKa3aHHBIX

B OITMCaHHWH THIIA.

11.2 Jlns omnpeneneHysi MOTPEIIHOCTM KaHalla, HMMEIOIIEro B COCTaBe

TepMoIIpeoOpa3oBaTesb COMPOTUBICHU (KaHaJIbI BUJA 3) IPOU3BECTH pPacyeT.

Ap =T =Tyss (6)
rjae T,,, — M3MEepeHHOe 3HaYECHHE TEMIIEPATYPhl, COOTBETCTBYIOLIEE 3aJaHHOMY
(Texyiiemy) 3Ha4€HUIO conpoTuBiIeHuUs, °C;
T,.0 — 3aJaHHOE 3HAYEHUE TEMIIEPATyphbl, COOTBETCTBYIOIIECE 3aJaHHOMY

(TexyieMy) 3Ha4€HHUIO conpoTuBieHus, °C;

[Ipenensl qomyckaeMoil aOCOIIOTHOM MOTPEIIHOCTH M3MEPHUTEIBHOIO KaHalla

C YYETOM IIEPBUYHOTO IIpeoOpazoBaTelIs ONPEAEISIOT 110 GOpMYIIE:

Ay =%1,1 (AR)2+(AO)2 ’ (7)
rne Ay — Tmpeensl  JOIMyCKaeMOM — aOCOJIOTHOM  IOTPEIIHOCTH

Tepmonpeo6pa3013aTen;1, BXOJAIIECT0 B COCTaB JaHHOI'O USMEPHUTCIIBHOTO KaHaJl1a.

Pe3ynbTaThl U3MEpEeHUN U pacueToB cBecTH B Tabuuny Al IIpunoxenne A.

11.2.1 Pe3ynpTaThl NMOBEPKU CYUTAKOTCS IIOJOXHUTEIIBHBIMH, €CIIH IPEICTIBI

IIOHYCKaCMOﬁ INOrpC€IIHOCTH COOTBETCTBYIOILIEIO U3MEPUTEIIBHOTO KaHajla C y4CTOM
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IIEPBHUYHOTO npeo6pa3OBaTen;1 HaxoOsATCsA B IIpEACiax 3HaquHﬁ, YKa3aHHBIX B

OIIMCAaHHU THIIA.

11.3  [na omnpeneneHuss NOTPENIHOCTH — KaHaua  LUGPO-aHAJIOTOBOTO
npeoOpa3oBaHusl B CUTHAJIBI CUJIBI TIOCTOSTHHOTO TOKa B auara3oHe oT 4 g0 20 MA

(xaHase! BUAA 4,5) MIPOU3BECTH pacyerT.

I..-1
Y =iI""“—““-lOO% (8)

BBIX -
max min

T1€ Yipux — IPUBEACHHAS ITOIPEIHOCTh U3MEPUTEIBHOTO KaHaa, %;
[;;3 — UI3MEPEHHOE 3HAYCHHE BBIXOIHOTO TOKA, MA;
L., — 3aJaHHOE 3HAYEHHE BBIXOJHOI'O TOKa, MA;
[nax — MAKCUMAJIbHOE 3HAUYE€HHUE BBIXOAHOTO ToKa (20 MA);

bl

[inin — MUHHMMaJIBHOE 3HAYEHUE BBIXOJHOTO TOKa (4 MA).

PesynbraThl u3MepeHuit 1 pacueToB cBecTH B Tabinuny A2 [Ipuioxenue A.
11.3.1 PesynbraThl NMOBEPKU CUYUTAIOTCS IOJIOKUTEIBHBIMU, €CIIM IPEIEIIbI
JOTTyCKa€MOM IIOTPEIIHOCTA M3MEPUTEIBHOIO KaHaja HaxOoJiITCs B Ipeneiiax

3HaquHﬁ, YKa3aHHBIX B OITMCAaHWUH THIIA.

12 O¢gopmiienue pe3yabTaToB NOBEPKH

12.1 Kowmruiekc cuMTaeTcssi MpOIIEAIIMM TIIOBEPKY C IOJIOKUTEIBHBIM
pe3yJabTaTOM, €CJIM MOrPEIIHOCTH KOMIUIEKCA HE BBIXOAT 3a YCTAHOBJICHHBIE IS
HUX Tpenesbl. Pe3ynpTaThl NMOBEpPKM 3aHOCAT B NpOTOKoJI. dopma MpOTOKOJa
IPUBECHA B MIPHJIOKEHUH A.

12.2 Pe3ynbraThl MOBEPKH OGOPMISAIOTCS B COOTBETCTBUU C IOPSAIAKOM,
YTBEPXKICHHBIM  3aKOHOIATeabcTBOM  Poccuiickoit  ®enepanuu B obmactu
obecrieyeHus: eqMHCTBA u3MepeHuil. CBeAeHNs O pe3yibTaTax IOBEPKH IEPENArOTCs

B OenepanbHplid HHOOPMAMOHHBIM (OHA 110 00ECIICUEHUIO EAMHCTBA U3MEPEHNUN.
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12.3 Ilo 3asBienuro auua, npejacrasusiiero CH Ha MoOBepKy, IpH MOJI0XKH-
TEJIBHBIX pe3yJIbTaTaX TOBEPKU BBIJAECTCs CBUAETEIBCTBO O IOBEPKE, NPU OTpHUIIa-

TEJIBHBIX Pe3yJIbTaTaX MOBEPKH — U3BELICHUE O HEIIPUTOJHOCTH K IPUMEHEHHUIO.
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[Tpunoxenue A

(pexomenyemoe)
®opma npoToKoIa MOBEPKU

Tabmuna Al
3HayeHus [Ipenesnst
U3UYECKOM [Ipenensl | nmomyckae
'l [Torpemwn P ye [Ipeneinbl
BEJINYUHBI JOTTyCKaeM MOH
OCThb g JIOIIyCKae
KOHTPOJIUPYEMOT ou IIOTPELIHO .
U3MEPUTE MO
0 mapameTpa IIOTPELIHOC CTH
[Iposep JIBHOT'O morpeuH | &
TH U3MEpPUTE &
siemast KaHaJlla 0CTH 5y
Kan NEPBUYHOT | JIBHOTO 5
TOYKa, 0e3 yuera M3MEPUTE | ©
an 0 0 KaHaJia ¢ =
%0 3amanH | M3mepe | NEPBUYHO JBHOTO | 2
U3MEPUTEI | YYETOM <
ouari. o€ HHOE ro KaHajia, |[™
BHOTO MIEPBUYHO
3Ha4yeH | 3HaueH | Ipeoldpaso YCTaHOBII
npeoOpa3os ro
ue ue BaTes, Y], CHHBIE
A A aTens, npeobpaso HIT
e Yo,Ao BaTes,
Yk, Ak
1 2 3 - = 6 o 8 9
5
25
50
75
95
Tabimua A2
[Ipenen
bl
omycka
3amannoe | M3mepennoe | [IpuBenenn Aonyet
[IpoBeps eMOoM
3HAYEHUe 3HAYEHUE ast
emas rorpeu | 3aKiro4
Kanan BBIXOJHOI'O | BBIXOJAHOIO | IIOIPEIIHOC
i TOKa, I TOKa, | ™ UKy e S
% nuarl. > 43al> > AU3M » IBBIX> U3MEDUT
. MA MA % P
€JIBHOTO
KaHaJa ,
%
1 2 3 - 5 6 7
5
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50
75
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