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1 OOwmue moo:xKeHUs

1.1 Hacrosmas MeToaWKa IIOBEPKH pPACIPOCTPAHAETCS HA KOMILJICKCHI
MPOrpaMMHO-TEXHHYECKHE  MUKPOINPOLECCOPHOH  CHUCTEMBI  ABTOMATH3ALUU
noxaporyiierus «Inefigep DnexTpuk» (najnee — KOMIUIEKCHI) M YCTaHABJIMBACT
HOPSIIOK U 00BEM MX NIEPBHYHOMN U NEPHOAHYECKOH ITOBEPKH.

1.2 Ilpu [IPOBEICHUH IIOBEPKHU JIOJDKHA OBITH obecrieueHa
IPOCJIEIKUBAEMOCTh IIOBEPSIEMBIX KOMIUIEKCOB K TOCYJapCTBEHHBIM IIEPBUYHBIM
3TajloHaM:

['DT 4-91 I'ocymapCTBEHHBIN IEPBUYHBIN 3TAJIOH €AMHUIIBI CUIIBI IIOCTOSTHHOT'O

3JIEKTPUYECKOr0 TOKA

I'DT  14-2014 TocymapcTBEHHBIM  INEPBUYHBIM  3TAJIOH  €IAMHHMIIBI

3JICKTPHYECKOI0 COIIPOTHBIICHHUS

Jns obecnedyeHHss peanu3alMd METOAMKH IIOBEPKH IIPU  OIPEACICHUH

METPOJIOTHUYECKUX XapaKTEPUCTHUK KOMIIICKCOB  NIPUMEHSETCS  METOJ

HEIOCPEACTBEHHOTO CIIMYEHUSI ¢ OCHOBHBIMU CPEJCTBAMH IIOBEPKH.

1.3 Ha ocHOBaHMM NHCBMEHHOI'O 3asBJIEHMSA BJIaJeibla CpPEICTBa
m3mepenuit (CH) komIuiekca JONYCKaeTcs IOBEPKAa OTACIBHBIX H3MEPHUTEIBbHBIX
KAHAJIOB KOMIUIEKCOB C 00s3aTeNbHBIM yKa3zaHHeM HHpopManuu o0 obObeme

MPOBEEHHOM IOBEPKHU.

2 IlepeuyeHb onepanuii NOBEPKHU CpPeICTBA H3MEPEHHH

2.1 Tlpu npoBeldeHMH TIOBEPKH BBIIIOJIHAT ONEPALMM, YKa3aHHbIE B TaOIIu-

e 1.



Tabumna 1 — [MepeyeHs onepanuil NOBEPKU

Howme O06s13aTENBHOCTD
p IIPOBEJICHUS OIEPALIMH IIPH
HaumeHoBaHue onepanuu S HOBEPKE
i . | mepuoanYeCK
METOJ | MEPBUYHOU "
HKH o
BHemHui 0OCMOTpP CPEACTBA U3MEPEHHUH 7 Ja Ha
[ToaroToBKa K OBEPKE U ONIPOOOBAHHUE 8 a Jla
CpeJiCTBa M3MEPEHUI
[TpoBepka uaeHTU(PUKALMH IPOTPAMMHOTO 9 Ha Ha
obecrieueHus
OmnpepeneHue METPOJIOrHYECKUX 10 Ha Ha
XapaKTePUCTHK CPEACTBA U3MEPEHUNI
[ToaTBep)kI€HUE COOTBETCTBUS CPEICTBA 11 Ha Ha
M3MEPEHHUH METPOJIOTHYCCKUM
TpeOOBaAHUAM

3 TpeGoBanus K yCI0BHAM NPOBEIEHHUsI IOBEPKHU

B cootrBerctBuu ¢ ['OCT 8.395-80 u c yderoMm YCIOBHMH, IPHU KOTOPBIX
HOPMHPYIOTCSL ~ MeTposiorudeckue — xapakrepuctukn CH B TOKyMEHTaLHH
M3rOTOBUTENS, a TaKXKE II0 YCIOBHSIM IIPUMEHEHHS CPEJICTB IOBEPKH, IpH
IIPOBEJEHUH TOBEPKHU JIOJDKHBI COOMIONATHCS CIICAYIOLIHE YCIOBHUS:

VcinoBus B IOMELIEHUH aIllapaTHo# (CepBepHO):

- TEMIIEpATypa OKpy»Karouero Bozayxa, °C 2045;

- OTHOCHUTEIIbHAS BJIAXXHOCTB BO311yXa,% He Oonee 85;

- atmocepHoe nasnenue, klla ot 84 no 107,
- HampsDKeHUe NuTanus, B ot 215 mo 230;
- YaCTOTa IMEPEMEHHOr0 TOKa, Il 50+0.4.

JloryckaeTcss TNpPOBOJUTH IIOBEPKY B PabOYMX YCIOBHAX OIKCIUTyaTalUH
[POMEXKYTOUHBIX HM3MEPHTEIbHBIX NPeobpa3oBaTesiedl M MOAy/IeH BBOIA/BEIBOJA.
VcnoBusl MOBEPKM KOMIUIEKCa Ha MECTE SKCILIyaTallud He JOJDKHBI BBIXOJAWTH 3

npeaens paboyrx YCIOBHIA, yKa3aHHBIX B TEXHMYECKOH JOKYMCHTAMK HA KOMILICKC

H 3TaJIOHEI.



4 TpeGoBanus K ClEUHATUCTAM, OCYIIECTBJIAOUIUM NIOBEPKY

K npoBeneHMIO TOBEPKH [OIYCKAIOT JIHI, MMCIOIUE HEOOXOAMMYIO
KBaNTM(UKALMIO, H3y4uBIIMX HacTosyo MII, pykosoacTsa mo skcruryaraunn CH u
CPE/ICTB MOBEPKH, H IPOIIEIIINX HHCTPYKTAXK 110 OXpaHe TpyAa.

5 MerpoornyecKkue H TeXHHYeCKHe TPeOOBAHMSA K CpeICTBAM MOBEPKH

5.1 CpexmcrtBa IIOBEpKH, IpPHUMEHAEMBIE IIPH TPOBEICHUM ITOBEPKH,

pHBeIeHE! B TabuLe 2.

Tabnuua 2 — CpencTsa MOBEPKU

Howmep Haumenoanue u tun (ycJioBHOE 0003HaYEHNE) OCHOBHOT'O MJIN
IYHKTa BCIIOMOT'aTEJILHOTO CPEJCTBA TOBEPKHU; 0003HAUEHHE
METOAUKHU HOPMATHBHOI'0 JOKYMEHTA, PErJIAMEHTHPYIOIIEr0 TEXHHYECKHE
MOBEPKH TpeboBaHus, H (MIH) METPOJIIOTHYECKHE U OCHOBHBIC TEXHHYECKHE
XapaKTEPUCTUKU CPEJCTBA MIOBEPKH.
1 2

CpencTBO HM3MEPEHUI TEMIIEpPAaTyphl OKPYKArOUICH —CpeJbl:
aManaszoH usMepenuit ot -10 mo 60 °C, mpenensl J0mycKaeMon
OCHOBHOM abCcoII0THOH rorpemrHocty u3Mepenuit 0,4 °C
CpeIcTBO M3MEPEHHH OTHOCHUTEIBHOM BIIAXKHOCTH OKPYXKAIOLICH
cpeabl: jauama3oH u3Mepenuit or 10 mo 95 %, mnpenens
JOITyCKAEMOM OCHOBHO# aOCOIFOTHOH MOTPEIIHOCTH M3MEPEHHUH
+3 %

CpencrBo u3MepeHHH aTMOc(EpHOro JaBJICHHUS: JHala3oH
m3Mmepenuii ot 30 go 120 «xIla, mpexmensl aomycKaeMoH
abCOJIIOTHON MOrPENIHOCTH U3MEPEHHH aTMOC(EPHOro JaBJICHUS
+5 rl1a. [Tpubop KOMOMHUPOBAaHHBIN Testo 622
(PerucTpauronsslii Homep B (denepanbHOM HH(POPMALMOHHOM
doHze 10 06ecneYeH IO eUHCTBA H3MepeHuit 53505-13).
CpencTBO  M3MEPEHMM  HANPSDKCHHMsS — TMHTAaHUA:  JUala30H
u3Mepenuii ot 0,6 1o 1000 B, norpemnocts =(0,001-Ux + 2-k)
Mynstumetp uudposoit APPA-98III (PerucTpauronsslii HOMep B
depepanbHoM  HHGOPMALMOHHOM  (GOHAE MO  00ECTICYCHHIO
eqMHCTBa M3MepeHuit 51214-12).

CpelacTBO M3MEPEHMI YacTOThl IEPEMEHHOTO TOKa: JMana3’oH
n3mepenuit 1o 100 k['w, morpemHocts +(0,001-Fx + 2-k)
MynsTumetp nudposoit APPA-98III (PerncrpauioHHbIH HOMED B
denepanbHoM  UHGOPMALMOHHOM  (GoHIE MO  00ECIeYEeHHUIO
eIMHCTBA M3MepeHuit 51214-12).




[TpogomxeHue TadIUIEBI 2

1 2

8,10 DTaJlOH COMHHULBI CHJIBI  IIOCTOSHHOIO TOKa 2  paspsia
B cootBercTBuu ¢ I'TIC, yrBepxkaenHo# [Ipukaszom Poccranmapra
or 01 oxkrsabps 2018 r. Ne 2091 «OO6 yTBepKACHHH
roCyJapCTBEHHOM IIOBEPOYHON CXEMBI Ul CPENCTB H3MEPCHHH
CHJIBI  TIOCTOSHHOrO TOKa B  jguamasoHe ot  1-10-16
no 100 Ax». KamubGparop wmuorobyHkuuoHaneHeii DPI 620
(Peructpaunonssiii Homep B denepadbHOM HHPOPMALMOHHOM
Gonne mo obecnedeHH0 enMHCTBAa M3MepeHud 60401-15).
Jlnanaszon usMepeHuit u BocmpousBegeHus or 0 jgo 20 MA,
norpemsocts £(0,015 % B + 0,005 % BITN).

8,9,10 Iepconansupiii komnboTep ¢ 10 «IITK MIICA HIIC «Illxeinep

DJIEKTPUK»)

g, 10 DTaJOH €IUHUIIBI YJIECKTPUYECKOr0 CONPOTHBICHHUS MOCTOSHHOIO
W [EPEeMEHHOro TOoKa 3  paspsga B~ COOTBETCTBHH
c B B | YTBEPKIACHHOM [Ipukazom Poccrannapra

or 30 ngexkabps 2019 roma Ne 3456 «OO6 yTBEpKIACHHH
rOCY/IapCTBEHHON IMOBEPOYHOM CXEMBI IUIsl CPENCTB H3MEPCHHH
3JIEKTPUUECKOTO COINPOTHBIICHHA IIOCTOSIHHOTO M IIEPEMEHHOI0
Toka». Marasun conportusienusi P4831 (PerucrpaliOHHBIN
Homep B @exmepanbHOM  HMHQOpPMAUMOHHOM  (OHIAE IO
obecreyeHMI0 eIMHCTBA u3MepeHuit 6332-77). [lnama3on
usmepenuii ot 0 go 100000 Om, KT 0,02.

[Ipumeuanue: IIpH HEBO3MOXXHOCTH BBINOJIHEHMH COOTHOWEHMs "1/5" momyckaercs
HCIIONMB30BaTh STAIOHHI C YIIOMAHYTEIM cooTHOWmeHneM 10 "1/3", mpu atom norpemnocts UK He
JIO/KHA BBIXONTD 3a TpaHMIBL, pasHble 0,8 0T mpejerna gomyckaemoit norpemnocti MK.

5.2 JlomyckaeTcsl IPUMEHEHHE aHATOTHYHBIX CPEICTB MOBEPKH, OOECIeyr-
BAIOILMX OINPEIEICHUE METPOJIOTMYECKMX XapaKTEPUCTUK IIOBEPAEMBIX KOMILIEKCOB
(mepemady €IMHUII BEIMYMH) C TpeOyeMOW TOYHOCTBIO M IPOCICKUBAEMOCTH
K FOCYIapCTBEHHBIM IIEPBUYHBIM 3TAIOHAM CIMHUI BEJTMYHH.

53 CH, nmnpuMeHseMble I@pH IOBEPKE, JO/DKHBI ~ COOTBETCTBOBATDH
TpeOOBaHUAM HOPMATHUBHBIX IIPABOBBIX JIOKYMEHTOB Poccuiickoit  ®enepanun

B 006J1aCTH 00ECIIEYEHHs €AUHCTBA U3MEPEHU.

6 TpeboBaHusi Mo ofecneyeHH 0 0€30MACHOCTH NPOBEICHNS NOBEPKH

6.1 Tlpu mnpoBEeAECHUH IIOBEPKU [OJDKHBI BBIIOIHATHCS TpeOOoBaHUsA 110
Ge30MMaCHOCTH, U3JI0KEHHBIE B JKCIUTyaTALIMOHHON JOKYMEHTALMH HCIIOJIb3YEMBIX

CPEJCTB TOBEPKM W KAHAIOB KOMIUIEKCA, a TaK JKe O0mHX TpeboBaHUI



snektpodesonacHocTd («[IpaBuia TEXHMYECKOM OSKCIUTyaTallMU JJIEKTPOYCTaHOBOK
notpebureneit», FOCT 12.2.007.0-75, I'OCT 12.1.019-2009).

6.2 Ilepconan, MPOBOJAIIMN IMOBEPKY, JOJDKEH MPOXOIUTH MHCTPYKTaX IO
TEXHUKE 0€30IacHOCTH Ha pabodyeM MecTeé M HMETh TpYIIy II0 TEXHHKE

3JIEKTPOOE30IIaCHOCTH HE HIDKE 2-0H.

7 BHeuwrHuii 0CMOTP CpeACTBA U3MEPEHHH

[Ipu mpoBeJEHHH BHEIIHEr0 OCMOTPA NPOBEPUTH OTCYTCTBHE MEXaHHYECKHX
TIOBPEXX/IEHUM COCTAaBHBIX 4YaCTeil KOMILIEKCA, BHAMMBIX MOBPEKACHHH H30JALHHU
Ka0eIbHBIX JIMHUM CBS3H.

[TpoBepUTh HATMYHKE CACTYIOUINX JOKYMEHTOB:

- JEHCTBYIOLIME CBUACTEIBCTBA O IIOBEPKE MEPBUYHBIX HM3MEPUTEIIBHBIX

npeobpaszoBarelieii, BXOIIIMX B COCTAaB U3MEPHUTENBHBIX KaHAJIOB KOMIUICKCA

(TIpY IPOBEIEHHH TIEPHOANYECKOM TTOBEPKH).

8 IloaroToBKa K MOBEPKE M ONMPOOOBaHHE CPeACTBA U3MEpPEHUH

8.1 IToBepsieMble KaHAJIbI KOMILJIEKCOB M 3TAJIOHBI IIOCJIC BKJIIOYEHHSA B CETh
[IPOrpEBAIOT B TEUEHUE BPEMEHH, YKAa3aHHOTO B 3KCILTyaTAllHOHHON JOKYMCHTAIMH.

8.2 OmnpobOoBaHKMe KaHAJIOB KOMIUIEKCOB IIPOBOAAT B  COOTBETCTBHH
C PYKOBOICTBOM II0 SKCIUTyaTauuu. JlomyckaeTcs COBMeEIaTh onpoboBaHue

C IPOLIEAYPOI ONpeEIeH s OTPEIIHOCTH KOMITIEKCa.

9 IlpoBepka HIeHTH(UKAUMM NPOrPpaMMHOr0 odecneveHusi cpeacTBa
H3MepeHHH

JlanHas orepanys COCTOUT U3 CIEAYIOLIUX 3TaloB!

- mpoBepka  HMJACHTU(DUKAIMOHHOTO  HAMMCHOBAHUA  IPOTPAMMHOIO
obecricueHusl;

- IpoBepka HoMepa BepcuH (MICHTH(HKALMOHHOrO HOMEpa) MPOrpaMMHOro
obecrieyeHusl.

9.1 TIlpoBepka HACHTU(PUKAIMOHHOTO HAMMEHOBAHUA  IIPOrPaMMHOTIO

obecneyeHus



Jlns  ompeneneHuss HMASCHTU()UKALUOHHOIO HAWMEHOBAaHHUS IMPOTPAMMHOI0
obecrieyeHusi KOMILIEKCA OMpPEAesioT HASCHTH(HKALUOHHBIE HAHMEHOBAHHUS €ro
METPOJIOTHYECKH 3HAYHMBIX ITPOrPAMMHBIX KOMIIOHCHTOB!

- BCTPOEHHOro mporpamMmuoro obecnedenus kontpomnepa [ITK MIICA
«ueitpep Dnextpux» (nanee BIIO xontposmepa IITK MIICA  «llIneiuaep
DNEKTPUKY);

- BHemHero nporpammuoro obecneyenus «OPC Factory Server» (nanee I10
«OPC Factory Server»);

- BHemHero mporpammuoro obecredennst «Proficy iFix OPC Client» (I1O
«Proficy iFix OPC Client»);

- BHemHero nporpammuoro obecnedenus «MBE Driver» (ITIO «MBE Driver»);

- BHEILHETO IIPOrpaMMHOI0 obecrieueHus «Alpha.Server»
(TIO «Alpha.Server»).

Ipumeuanue: Bremnee [10 komiiekca onpeaesieTes IpOEKTOM.

Jlnsa onpenenenus uaeHtudukaonHoro HaumeHosanus BIIO xounrponepa
[ITK MIICA «llIueiigep DaeKTPUK» HEOOXOAUMO:

a) Jlnsa xoutposuiepa Modicon Quantum:

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

- YCTAaHOBHTH CBSI3b C KOHTPOJUIEPOM IyTeM BbpIOOpa KOMMYHHKALHOHHOIO
IIPOTOKOJIA, 0 KOTOPOMY OCYILECTBIIAETCS CBA3b (PUCYHOK 1);

- BelOpaTh omepammioo «Upload OS from device» B OTKpBIBIIEMCS OKHE

(pHCYHOK 2).
BN schneider Electric U5Loader: { mnVINICAlion BYoracnl SIS =100 o (=l B
| Schacider Elccic OSLoeder i Scrnade Elecin: USLoads
Shep 1; Please select one of the isted protocols Stap 2 Plasss selact tha Taigel Devica
— e e T AR R
o | v o || 2t ] |
UNTLWOT | € LocalHesd € Resco/0Dp | | [ Node128-PLC
Skt ader Dicprastbes |
[t Fee
s
Mocka ddiess [
. |
H 1 rode found
fil. Mot Pua e su...n:! slgpru:l Preperies
o [ Hotr |  cms | Wi | sk [THeds | oo | heb |
a) BbIOOP KOMMYHHKALMOHHOTO MPOTOKOJIA 0) BBOA ajpecc ycTpoiicTa

Pucynox 1 — YcraHOBKa CBSI3M C KOHTPOJUICPOM



BY schneider Electric DSLoader: Dperation’ % -" s =loix|

Schneider Electic DSLoader
Step 3: Please telect which operation should be pedormed

Seleet 0

¢ Dowrioad 05 to device

% Upload 05 fiom device

&

[C:\Quantum upgrate\1 40CFUS7160.bn

<Bock  [THets )]  Coe | Hoo |

PucyHok 2 — Beibop onepauuu

©6) s kourposuiepos Modicon M340, M580:

- 3anrycTuth 110 «Unity Loader» (UnityLoader.exe);

- BBIOpaTh KOMMYHMKALIMOHHBIA IIPOTOKOJ B BBINajaiomeM crucke «Media»

(Ha Bkiamke «Project»), MO KOTOPOMY OCYIIECTBJISETCSA CBA3b (PUCYHOK 3), eciu

TpebyeTcs BBECTH a/Ipec B MOJIE BHIIAJAIOMEro crucka «Address»;

- YCTAHOBHUTH CBA3b C KOHTPOJUICPOM ITYTCM Ha)KaTHs Ha KHOIIKY C HaIIIMCBIO

«Connect»

- mepeliTn Ha BKIanky «Firmware» B OTKpBIBIIEMCH OKHE (PHCYHOK 4) B

nporpamme «Unity Loader».

2
Pfoiediﬁflmueluuhwi&hmt' j
~ PC Project ~ PLC Project
| =l _J @ I Enable Transter
Name: [ Name: [
LastBuid | LastBuid |
Version: | Versior: I
—PC Project Data r PLC Project Data
| | __I @ I~ Enable Transtes
Name: I
LastBuid: [ Ao L
%M: r— From: To: XM: r- From: Ta I
KMW: E_— From: To: XMW [T From To |
Unlocated Data [ Unlocated Data [~
- PC Project Files ~ PLC Project Files
| =1 ]| (W] e Tt
UserWebFles: [ DetaStoage: [ ¢ UserWebFies: | DataStoager [
Connection r~Memory Caid
[Mm [EEEE =] Addess: [is216808 ] PLC: | State: | Fres Space: |
Sean.. | -~ Connect | PC (= FLC Transfer ! Stat FLC | Close. J

Pucynok 3 — YcraHOBKa CBS3M ¢ KOHTPOJUICPOM




153 Unity Conder 23 1 -2 i Bt i it R TR )

Projoct Fammare | Options | abous | Proect Frmuems | Optens | About |

At Rperete s i S o 26 :
H ;]_IE[E I Save onMemay Cad T I I ;]_Ii@;rs.«,nmud I oase [ _f |

| [Dewce [Vers.. | Descrotion

Dewce. Verson | Descigion | [T Vel ] Detcr
BMx P4 2020 0260 CPU HO-20Modws Ethenel | i | 0a0 a0 @024 0 0
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J | MAC Addess:  [OOBOF4-1282E7 | | ; MAC Addvess  (O0-B0FE1282E7

| 1 Memary Card - 1 - Connecion ———————————— - ——— - Memoy Cod——————

: ;Mem Ereret =] Addess l18315 v P;c: ﬁuT_'— [BET o [ieres i u.d. ot mm I n.clﬁllu; fSlff !UT—__ ‘_;o;c- [W_j
Sean ‘ Discormest P o AL I Tis ! StoaPLE | Clore | Semn. E W X o FL I Lrssdes ‘ SiogPLE i Cose l
Pucynox 4 — WnentuduxannonHoe HaumeHoaHue BIIO kourposiepa

xomrtekca «Ilneiiaep DnexTpuky» (st KoTposuiepos Modicon M340, M3580)

Tekymiee naeHTnuKanrnoHHoe HaumeHosanue BITO koHTposuiepa KoMIIeKca
«lIHeiinep DNEKTPUK» T[PU IPOBEJCHUH INEPUOJAMYECKON MOBEPKHU TOJDKHO
COOTBETCTBOBATE ONPEAETEHHOMY IIPH IIEPBUYHOM IIOBEPKE.

Unentuduxanmonnoe HaumenoBanue IIO  «OPC  Factory  Server»
orobpaxkaercs npu 3anycke «OFS Client» (OFS Client.exe).

Jlns onpenenenus uaeHtuukannonHoro HauMeHosanus I1O «Proficy iFix
OPC Client» neob6xogumo 3amyctuth OPC PowerTool (OPCDidw.exe), BeIOpath
nyHkT MeHio «Help->About Power Tool» (pucynox 7).

Jlns onpenenenus uaeHtuukaunonHoro Hanmenosanus 10 «MBE Server»
Heobxoaumo 3anyctuts MBE PowerTool (MBEDidw.exe), BbIOpaTh MyHKT MEHIO
«Help->About Power Tool» (pucynox 6).

Unentudukanuonnoe naumenosanue 10 «Alpha.Server» orobpaxaercst npu
samycke Momyis «Kouduryparop» (myts pacrmonmoxenus: C:\Program Files\
Automiq\Alpha.Server\ Service\ APIOServerConfigurator.exe).

9.2 IIpoBepka HOMepa BepcuHd (MACHTH(HHUKAMOHHOTO HOMEpa) POrPaMMHOTO
obecrieueHus

Jliis TIpOBEPKM HOMEpA BEPCHMM IIPOTPAMMHOTO OOeCIeYeHHs KOMILIEKCa
ONpe/esA0T HOMEpa BEPCHil €ro METPOJIOTHYECKH 3HAYMMBIX IIPOrPaMMHBIX

KOMITOHEHTOB.



Jnsa onpenenenus Homepa Bepcun BITO xonTpomiepa xommiekca «lluernep
DAEKTPUK» HEOOXO0AUMO:

a) st koutposuiepa Modicon Quantum:

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

- YCTAHOBHUTH CBSI3b C KOHTPOJUIEPOM IIyT€M BEIOOpPa KOMMYHHKallHOHHOTO
IPOTOKOJIA, [10 KOTOPOMY OCYILECTBIISETCS CBSA3b (PUCYHOK 1);

- BoiOpate onepauuio «Upload OS from device» B OTKpBIBIIEMCS OKHE
(pucyHok 2).

6) s xoutposutepos Modicon M340, M580:

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

- BBIOpaTh KOMMYHHKALIMOHHBII IIPOTOKOJ B BbIMagaromeM crnucke «Media»
(Ha BKnagke «Project»), M0 KOTOPOMY OCYIIECTBISETCS CBf3b (PUCYHOK 3), eciu
TpeOyeTcs BBECTH a/IPeC B I0JIE BhINajarouero cnucka «Address»;

- YCTQHOBUTH CBSI3b C KOHTPOJUIEPOM IIyTEM HAKATHSI HA KHOIKY C HaJIIMChIO
«Connect»

- mepeiiTn Ha BKIaaky «Firmware» B OTKPBIBIIEMCS OKHE (PUCYHOK 4)
B iporpamme «Unity Loader».

Texymas Bepcust BITIO konTposiepa komiuiekca «lIneiaep DIEKTpUK» MpH
TIPOBEIEHUH TTEPHOANYECKON ITOBEPKH JODKHO COOTBETCTBOBATH OIPE/CICHHOMY
IIpY IIEPBUYHOM ITOBEPKE.

Homep Bepcuu I10O «OPC Factory Server» (nanee — ITO «OFS») orobpaxaercs
npu 3anycke «OFS Client» (OFS Client.exe) (pucyHOK 5).

10



| Number of Gioups [ 11

Active Groups | 5
© NumberOfltems | 1547
Activellems | 1547
Sync Read | 993856 i
SyncWite | 16 |
st !
OPC w1
Notifications Sent [ 0
ltems Notified [ 0
Agync Requests | 0
AsyncRead [ 0
Async Wiite | 0
Async Refiesh [ 0
Bad Qualties
Total Connections | 11
TolGrouwps | 31
Tolalltems | 24307
i PCTicks [ 00BOWOIC |
Swee [ Rawmg |

Verson @ VA G008 0

Pucynok 5 — Unentudukanuonnoe Hanmenosanue I10 «OPC Factory Server»

Jns onpenenenus nomepa sepcun [10 « MBE Server» Heo6XoauMo 3arycTHTh
MBE PowerTool (MBEDidw.exe), BeiOpats myHKT MeHio «Help->About Power
Tool» (pucyHok 6).

About Power Tool

i« Power Toolfor: oK
W@ MBE I/0 Server v7.46d

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

Pucynok 6 — Unentudukannonnoe Hanmerosanue 110 «OPC Factory Server»
Tliist onpenencuus Homepa Bepeun 110 «Proficy iFix OPC Client» Heo6xoanmo

sanyctuthe OPC PowerTool (OPCDidw.exe), BeiOpats myHkT Menio «Help->About

Power Tool» (pucyHok 7).
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OPC P = g
@ FPowerToolfor ; oK. l
== Proficy iFlX OPC Client Versiorv 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 — UpenTudukannoHHOE HAMMEHOBAHKE

1O «Proficy iFix OPC Client»

Jlns onpenenenust Homepa Bepcuu I10 «Alpha.Server» Heo6XoUMO MPOAENIATH CIIEIYIOIINE
OIepaLUH:

- 3amycTuTh Moxydb «KoHpuryparop» (myts pacnonoxenus: C:\Program Files\
Automiq\ Alpha.Server\ Service\ APIOServerConfigurator.exe);

- [POU3BECTH TMOJKIIOYEHHE K CepBepy, HaXKaB KpaiHIOW JIEBYI0 MHKTOIpaMmy
JIMHEHKH HHCTPYMEHTOB (PHCYHOK 8a);

- IIocye YCICIIHOro IMOAKIHYCHHA, BO BKJIIaJAKE MCEHIO <(HOMOLLIB>) HEOGXOJIHMO
BBIOpaTh MyHKT «O mporpamme» (PUCYHOK 80);

- B OTKpBIBIIEMCA HWH()OPMALHOHHOM OKHe (pHCYHOK 8B) OyayT MOKa3aHbl
HAeHTHUKAIMOHHOE HanMeHoBaHue [10, HoMep BEpCHU U JIOTIONHUTENbHAs HH()OPMaIHS.

B [Alpha.Server] Kongurypatop
Qaig_ Cepsep Moaynn  CurHaner  Csoiictea  bnokuposku  lMomowe
G5 5| T
CurHanbl  Mogynu Cramictvika CeoitcTBa curHana
Homep Ams 3HayeHue
MoaknioueHue K cepeepy X
Mok niouerna:
Cepaep Hassanue: |Cepaep |
Anpec: | 127.0.01 |
er: 572 [
= Maponb: I |
{
| Dosesum | | Yeorum | Omowms | [ Monnowmca |
a)
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[ [Alpha.Server] Konguryparop - Cepeep (127.0.0.1)

®Gaiin  Cepeep Mogynu  Cwrwaner  Ceoiictea  Bnokuposku

e 2|8 .
Curnanbl  Mogyn = CTamMcTuka CeoitcTBa curHana
@-[3 Currans! Homep Wma 3HaueHure
W" G ‘“‘ 7 :"h i mes
ﬁi ] g*tg'{é‘m R

WMuoopmaumna o npoaykre
Mpomyt:  Alpha.Server
Bepcur: 412128174
HononHurensHas MHPOpMaLMaA
Mg nonbsoeatens:  Sintek
OnepamHan namats: 44876
Bepcurn OC:  Microsoft Windows NT €.1.7601 Service Pack 1

® AD "Aromuk Copt”, 2015

B)

Pucynok 8 — Unentnduxaunonnas unpopmanus [10 «Alpha.Server»

[Ipu poBeaeHNnK [IEPBUYHOM U IIEpHOANYECKON 1oBepoK Bepcuu 110 10ImKHBI
ObITh HC HM/KE YKa3aHHBIX B onmucaHuH THra CH.

Pe3ynbTaT IOATBEPXKACHUS cOOTBETCTBUA I10 CUMTAETCS MOJIOKUTEIIBHEIM, CCIIH
MOJTy4EHHBIE MAEHTU(DUKANUOHHBIE JAHHBIC IIPOTPAMMHBIX KOMIIOHEHTOB M MOJLYJICH
[10 CU (upeHTH(PUKAIMOHHbBIC HAMMEHOBAHNUs, HOMEpa BEPCUH (MACHTU(HKALHOH-
HBIE HOMEPA)) COOTBETCTBYIOT HACHTH()UKALMOHHBIM JIAHHBIM, YKa3aHHBIM B Pa3JIEsIc

«IIporpammuoe obecrieuenuey onucanus Thna CH KOMIIEKCOB.
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10 Onpexenenne METPOJIOrHYECKHX XapDaKTEPHCTHK CPEACTBA H3MEPEHUH

10.1 Onpenenenue NOrpelIHOCTA KaHaaa H3MEPEHHsI CHJIbI IIOCTOSIHHOIO TOKa
(xanaJel Buga 1,2)

10.1.1 OrcoenuHuTh IEPBUYHBIN MpeoOpa3oBaTenb OT BXOMHBIX KIEMM
IIPOBEPSAEMOr0 KaHaa.

10.1.2 TIoaxiIr04YuTh TAJOH K IPOBEPSIEMOMY M3MEPUTENBHOMY KaHaily. [Ipu
TIOAKTIOUEHUH HE00X0IUMO PYKOBOJICTBOBATHCS 9KCILTyaTallMOHHON
JIOKYMEHTAaLMEN Ha 3TajIoH.

10.1.3 INocnenoBaTeabHO MOAATH OT 3TAJIOHA HA BXOJ KaHala IATh 3HAUEHUH
BxoHoro Toka (i), pacnpeneneHubix o auanasony (5 %, 25 %, 50 %, 75 %, 95 %).

10.1.4 Insa xaxxmgoro 3HavyeHus [i MpOM3BECTH OTCUET PE3Y/IbTATOB M3MEPEHUS
B IIPOBEPAEMOM KaHaJIe 110 I0Ka3aHuaM Ha auciiee APM. B ciydyae oroOpaxeHus [i
Ha APM B BuJe u3MepsieMoi (PU3MYECKON BEJIMYMHBI B MHXKEHEPHBIX €AMHHUIAX,
3aMKCHpOBaTh ee 3HauyeHue. B ciyuae oToOpaxenus li na gucriiee APM B BUzE
UppPOBOTo KoAa (ABOMYHOTO, AECATUYHOIO, IIECTHANLATEPUYHOIO), MEPECUUTaTh

KO B 3HaueHMs QU3MYECKOH BeJMunHEI 110 hopmyie (1).

10.2 OmnpexneneHue IMOIPEIIHOCTH  KaHajga, HMEIOIIEro B COCTaBe
TepPMOIpPeoOpa3oBaTeb COMPOTUBICHNS (KaHabl BUIA 3)

10.2.1 OrcoeauHuTs TepMONpeoOpa3oBaTe/lb COINPOTHUBIICHUS OT BXOAHBIX
KJIE€MM IIOBEPACMOI'O KaHala.

10.2.2 Togxmo4yuTs KanubpaTop (MarasdH CONPOTHBIIEHMH) K IOBEPAECMOMY
M3MEpUTENLHOMY KaHaiay. [Ipn HOAKITIOUEHWH HEOOXOMMMO PYKOBOACTBOBATHCH
SKCITyaTallMOHHOHN TOKYMEHTALMEN Ha 3TAJIOHbI.

VceraHoBuTh  Ha  KaiqmbOpatope (MM MarasmHe  COIPOTHBIICHMI)
10CJIeI0BATEIBHO IIATh 3HAYEHUH conpoTuBieHus (R1), COOTBETCTBYOIIEE 3HAUECHHIO
temmnepatypsl (B coorBercTBru ¢ HCX), pacnpeneieHHBIX 110 JUAIa30Hy H3MEPCHUS
TEMIIEPATYPBI H3MEPUTENBHOTO KaHana (5 %, 25 %, 50 %, 75 %, 95 %).

10.2.3 Jlng Kakaoro YCTaHOBJIECHHOrO 3HadeHMs Ri mpowmsBecTH OTCYET

pe3yJIbTaTOB HM3MEpeHHs: (M3MYECKOW BEIMYMHBI B TIPOBEPAEMOM KaHAIC IO
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nokasaHusaM Ha guciuiee APM. B ciyuae otobpaxenus Ri na nucrinee APM B Buze
M3MEPSIEMOM (PM3UUECKOM BEMMYMHBI B MHXKEHEPHBIX €IMHHMIAX, 3a(QUKCUPOBATEL €€
3Hauenue. B cnyyae otoOpaxkenus Ri Ha APM B Bue nudpoBoro koaa (ABOMUHOIO,
JNECATUYHOTO, MIECTHAIIATEPUUHOI0), MMEePEeCYUTaTh KOJ B 3HAYCHUA (U3MUECKOU
BeJiunHbl 10 ¢opmynae (1) u  paccuutaTh aOCOMIOTHYK)  IOTPEIIHOCTH

M3MEPUTENILHOTO KaHana 6e3 yuera IepBUYHOro peodpaszosareis o popmyie (6).

10.3 Onpenenenue HOTPELIHOCTH KaHaja M pOo-aHAIOTOBOIO
1peoOpa3oBaHUs B CHTHAJIBI CHJIBI IIOCTOSTHHOTO TOKa B Juarna3zoHe or 4 no 20 MA
(kanans! BHaA 4,5)

10.3.1 OTCOEAMHUTH MCIIOIHUTEIBHOE YCTPOHCTBO OT BBIXOJHBIX KIEMM
nosepsieMoro kaHaja. [loAKIOYUTL KanuOpaTop B pPEKHUME H3MEPEHHs TOKa K
MOBEPSAEMOMY  HM3MEPUTEIbHOMY KaHainy. [Ipy NOAKIHOYEHHH HEOOXOIHMMO
PYKOBOJICTBOBAThCS IKCILTYaTallMOHHOM JOKyMEHTaLMeH Ha KanuOpaTop.

10.3.2 IlocienosaTensHo 3adaTh ¢ auciies APM He MeHee ISATH 3HAYEHHH
YIIPaBJISEMOT0 IapamMeTpa (MH)KEHEPHOro 3HAYEHHUs), PACIPENEICHHBIX 10
nuariazony ynpasieHus (5%, 25%, 50%, 75%, 95%).

10.3.3 Jlnsa xaXxgoro 3aJaHHOTO 3HAYEHMsI apaMeTpa BBIMOJIHHUTE U3MEPEHHE
CHJIBI IIOCTOSIHHOTO TOKa C ITOMOIIBID KanuOpaTopa M pacCyMTaTh NPUBEAEHHYIO

IIOTPELIHOCTh U3MEPUTEIBHOIO KaHala o gpopmye (8).

11 IloaTBep:kaeHue COOTBETCTBUS cpeacTBa u3MepeHHun
METPOJIOTHYEeCKUM TPeOOBAHHAM

11.1 Jlns ompeneseHus NOIPELIHOCTH KaHala U3MEPEHMS CUJIbI TOCTOSIHHOTO
TOoKa (KaHaJyibl BUAA 1,2) NpOU3BECTH pacyer.

B cayuae orobpaxenus li na aucriee APM B Buae um@posoro koja
(IBOMYHOTO, AECATHUYHOrO, IIECTHAALATEPHUYHOIO), NEPECUUTATh KOA B 3HAYEHMS

(bu3M4IECKON BEJIMYHHBI.

i 4 min Gy (Amﬂx N Ami" ) ) (‘xlmu ~ Xinin ) , (1)

X =X

max min
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rae A,;, — U3MEPEHHOE 3HaUeHNe (PU3UYECKOM BEJIMYMHEI, COOTBETCTBYIOLIECE
3aJJaHHOMY (TEKYIIEMY) 3Ha4YCHHUIO BXOJIHOI'O TOKa,;

Apax — MAKCHMAJIBHOE 3HAYEHHE M3MEPIEMOH B JaHHOM KaHale (PU3NYECKOH
BEJINYMHBI (BBIXOTHOTO TOKA);

Apin — MUHUMAJIbHOE 3HaUEHHE M3MEpPSIEMOil B IaHHOM KaHajle (PU3NYECKOH
BEJIMYUHBI (BBIXOJIHOI'O TOKA);

X, — 3HAYEHUE BBIXOJHOIO KOJIA, COOTBETCTBYIOIIEE 3aIaHHOMY (TEKYILEMY)
3HAYEHHIO BXOJHOI'0 TOKA;

Xmin - MHHHMAJIbHOE 3HAUCHHE KOJa, COOTBETCTBYIOLLEE MHHHUMAJILHOMY
3HA4YCHHIO TOKA B JUAIla30HE;

Xmax - MAKCHMaJIbHOE 3HA4YEHHUE KOJia, COOTBETCTBYIOIIEE MAKCHMaJIbHOMY
3HAYE€HMIO TOKA B JUaIla30HE

PaccuuTaTh NOrpEIIHOCTH U3MepeHus 1o Gopmymam (2) umu (3):

A M _AB{I
Y, =(A—"i—”]-100%, (2)

max ~ “*min

rjie y; — IpUBEICHHAsA K JUala30Hy U3MEPEHUH IOIrPEIIHOCTh H3MEPUTEIBHOTO
KaHasia 6e3 y4era nepBUYHOro npeodpasosaTels,

A, — 3aJaHHOEe 3HayeHHE (HU3UYECKOM BEJIUYMHEI, COOTBETCTBYHOIIEE

3aJaHHOMY (TEKYIIEeMY) 3HaYEHHUIO TOKa,

A EAl —A}VU

max min
roe A; —abCONIOTHAs IIOIPEIIHOCTh H3MEPUTEIBHOrO KaHaja 0e3 ydera
MIEPBUYHOIO IIpeodpa3oBarTes,
Xy — Auana3oH U3MepeHUH PU3NIECKON BEIMYMHBI sl JAaHHOTO KaHaa,
[Ipenenpl JOyCKaeMON MPUBEJEHHON MOIPEIIHOCTH U3MEPUTEIBHOIO KaHaja

C YUETOM IEPBUYHOTO IPeoOpazoBaTess ONPEENAIOT 10 GopmyIie:

Yoo = EL1I @) + (1, ) (4)

TAC Yo — HPEACIIbI HpHBGﬂGHHOﬁ MOrpCIHOCTH MEPBUYHOI0 H3MEPHUTCIIBHOTO

npeoOpasoBaresis, BXOAALIETO B COCTAB JIAHHOTO H3MEPHUTENIBHOTO KaHaa, %.

IIpenesnl AomycKaeMoi aGCOMIOTHOM MOrpeIHOCTH H3MEPHUTEIBHOIO KaHaa ¢
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Y4ETOM MIEPBHYHOTO MPeoOpa3oBaTeii ONPEIEISIOT 10 GopmyIe:

AIIK =i1’1V(A§)2+(A0)2 H (5)

rae Ay — npenenbl aOCOTIOTHON MOTPEIHOCTH IIEPBUYHOIO HU3MEPHUTEIBHOTO
npeoOpa3oBaTens, BXOASLIEr0 B COCTAB JJAHHOTO U3MEPUTEIBHOTO KaHaIa.

Pe3ynbTaThl H3MEPEHUH U pacueToB cBecTH B Tabiuny Al Ilpunoxenne A.

11.1.1 Pe3ynpTaThl MOBEPKU CYHUTAKOTCS II0JIOXKHMTEIIBHBIMHU, €CIIH IPEACIIbI
JOIYCKAeMOH MOTPEIIHOCTH COOTBETCTBYIOLIEIO M3MEPUTENILHOTO KaHalla C y4eTOM
IIEPBUYHOIO IpeoOpa3oBaTelisi HAXOAATCS B IpejAenax 3HAa4YeHWH, YKa3aHHBIX

B OIIMCaHHH THIIA.

11.2 Jna onpeneneHys IOTPEIIHOCTH KaHajla, HMMEIOIIEro B COCTaBe
TEpMOIIpeoOpa3oBaTelb CONPOTUBIIECHHS (KaHalIBl BUAA 3) IPOU3BECTH pacyeT.
Ap =T =T (6)
rjae T,,, — ©3MEpPEHHOE 3HaU€HHUE TEMIIEPATYPhl, COOTBETCTBYIOIICE 3alaHHOMY
(TexyiieMy) 3HaYeHUIO conpoTuBieHus, °C;
T, — 3aJaHHOE 3HAYCHHUE TEMIIEpPaTyphbl, COOTBETCTBYIOILEE 3aJaHHOMY

(TexkyiiemMy) 3Ha4CHHUIO conpoTHBIeHHus, °C,;

[Ipemens! nomycKkaeMoil abCOTIOTHOM MOrPEIIHOCTH M3MEPHUTEIBHOIO KaHalla

C YUETOM NEPBUYHOrO peobpa3zoBaTelisi ONPeAEIISIOT 110 popMyie:

Ay =11 (Aﬂ)2+(Ao)la (7)
rne Ay — TpemeNnsl  JOIMyCKaeMOH — aOCOMIOTHOH — IOrpelIHOCTH

TepMOHp€06paBOBaTCJ'lH, BXOJALIEr0 B COCTaB JaHHOI'O U3MEPHUTEIBHOI'O KaHaJla.

Pe3ynpTaThl M3MEpEHUii 1 pacyeToB cBecTU B Tabamiy Al Ilpunoxenue A.

11.2.1 PesympTaThl NMOBEPKH CUMTAKOTCH IIOJOXKUTEJIBHBIMH, €CIH IPEAETIbI

HOHYCKaeMOﬁ IOTPCIIHOCTH COOTBETCTBYIOLIEI'O U3MEPUTCIIBHOTO KaHaJla ¢ YUCTOM
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IEPBHUYHOTO Hpeo6pa303a'rem{ HaxogATCA B Ipeaciax SHH‘IGHHH, YKa3aHHBIX B

OITMCaHHUH THIIA.

11.3 Jlng ompemeneHuss TMOTPEHIHOCTH  KaHaja  LHU(pPO-aHAIOrOBOIO
npeoOpa3oBaHus B CUTHAJIBI CHJIbI MIOCTOSHHOIO TOKa B AuanaszoHe oT 4 po 20 MA

(kaHaiel BUaa 4,5) NPpOU3BECTH pacyer.

BRIX

T el
Vi, =E T 100% (8)

max  “min
TJI€ Viaux — IPUBEICHHAS ITOTPEIIHOCTh U3MEPUTEIBHOTO KaHana, %;
I;2 — U3MEPEHHOE 3HAaUCHHE BBIXOJHOTO TOKA, MA;
I,.; — 3aJJaHHOE 3HAYEHHE BBIXOJHOI'O TOKa, MA;
Imax — MAKCHMMaJIbHOE 3HaUY€HHE BBIXOAHOTO TOKa (20 MA);

Inin — MUHHMaJIbHOE 3HAYEHHUE BBIXOJHOrO TOKa (4 MA).

PesynbTaThl H3MEpeHHH U pacueToB cBecTH B Tabinny A2 [Ipunoxenue A.
11.3.1 Pe3ynpTaThl NOBEPKM CUMTAKOTCS I10JIOKUTEIBHBIMHU, €CIIH IIPEICIIbI
JOIyCKaeMOM IMOrPEIIHOCTH HW3MEPHUTENIBHOIO KaHajla HaXoAATCs B Ipeaenax

3Haqum71, YKa3aHHBIX B OIMMCAaHHH THIIA.

12 OjgopmiieHue pe3yjibTaTOB NOBEPKH

12.1 KoMruiekc cyuTaercss IMpOLIEAIINM IIOBEPKY C TIOJIOXKHTEIBHBIM
pe3yJIbTATOM, €CJIM MOTPEIIHOCTH KOMIUIEKCA HE BBIXOIAT 3@ YCTAHOBJICHHBIC IS
HUX [peJelibl. Pe3ynbTaTel MOBEpKM 3aHOCAT B MpoTokod. Popma mpoTokosa
IpUBEJICHA B IIPUJIOKEHHUH A.

12.2 Pe3synapTaThl INOBEPKH OQOPMIAIOTCA B COOTBETCTBUMU C IOPSAAKOM,
YTBEpIKJIEHHBIM  3aKOHOIATelNbCTBOM  Poccuiickoit  ®enepanuu B obiactu
obecrieyeHus: eIMHCTBA U3MepeHuil. CBelleHHs 0 pe3ynbTaTax IOBEPKH MepeaaroTCs

B MenepanbHblil HHGOPMAIHOHHBIH (OH/ 110 00ECTIEUEHHIO EANHCTBA U3MEPEHMUIA.
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12.3 TIlo 3asBienuro nuima, npeacrasusmero CHM Ha moBepKy, IpH IOJIOKHU-
TEJILHBIX Pe3yJIbTaTax IOBEPKH BBIOACTCS CBUIETENBCTBO O IOBEPKE, MPH OTpHIA-

TEJIBHBIX PE3yIbTaTax IMOBEPKH — U3BCIICHUE O HENMPHUTOAHOCTH K IIPHMMCEHCHHIO.
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[Tpunoskenue A

(pexoMeH1yeMoe)

®dopma IPOTOKOJIa II0BEPKHU

Tabnuna Al
3Ha4YeHUs [Ipenens
HM3UYECKOH [Ipenensl | momyckae
P [Torpemx P 2 [Tpenensl
BEJIMUMHBI JIOTTyCKaeM MOH
OCTh 9 JOIyCKae
KOHTPOJUPYEMOr o TIOTPEILHO -
HU3MEpUTE MOH
0 mapameTpa ITOTPELIHOC CTH
[Tposep JIBHOT'O IOrpentH | 2
TH HU3MEpHUTE =
semas KaHajia OCTH =
Kan [IEPBUYHOI | JIBHOI'O =
TOYKa, 0e3 yuera M3MEPUTE | O
ain - 0 KaHaja ¢ =
%o 3aganH | M3mepe | IEPBUYHO JIBHOTO | &
M3MEPUTET | YUETOM <
Juarl. oe HHOE ro KaHala, |
BHOTO MIEPBUYHO
3HAUE€H | 3HaA4YEcH npeo6pa30 YCTaHOBIJI
npeobpa3os ro
ue ue BaTes, Y], €HHBIE
Ak aTens, npeobpazo HIT
Lk Yo, BaTeIs,
Yux,Auk
1 2 3 - 5 6 7 8 9
5
25
50
75
95
Tabmuna A2
[Ipenen
bl
JIOITyCcKa
3amannoe | HM3mepennoe | IIpuBenenn Y
[IpoBeps eMOM
3HAYEHHE 3HA4YEHHE as
eMas rorpem | 3akird
Kanan BBEIXOJHOIO | BBIXOJHOIO | IOTPEIIHOC
s TOKa, | TOKa, | s UK vy e SHHE
g/ HAIL » 43a]l> > LH3M 3 IBBIX> U3MEDUT
e MA MA % P
eJILHOTO
KaHaa ,
%
1 2 3 4 5 6 7
5
22
50
75
95
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