"COI'JTACOBAHO"
3amecTuTeNnh TUPEKTOPA IO MEFPOJIOTHH

AKeBAKOpTOCTAH »

. PP Hemaruios

A2 04

FOCyIIapCTBeHHa}I cucrema obecriedeHus CIMHCTBa I/BMepCHI/Iﬁ

KomMIiekchl MporpaMMHO-TEXHUYECKHE MUKPOIIPOI[ECCOPHON CUCTEMBI
aBToMaru3anuu rnoxaporymenus MKLogic

Merojrka IOBEpKU

VYa
2024 r.



1 OO6umue moJ10KeHHsA

1.1 Hacrodimas MeTOAMKA TMOBEPKH PACNPOCTPAHACTCS HA KOMILJIEKCEHI
MPOTPaMMHO-TEXHHYECKHE  MHKPONPOLIECCOPHOH  CHCTEMBl  aBTOMATH3alHU
noxkapotyienns MKLogic (aanee - KOMIUIEKCH) U YCTAHABMAMBAET NOPAA0K H 00BEM
UX [IEPBUYHON W TICPUOIUYECKON MOBEPKH.

1.2 TIlpu  mnpoBeACHWH  TOBEPKM  JAOKHA  OBITH  0OecmedeHa
MPOC/ICKHBAEMOCTh TIOBEPAEMBIX KOMIUIEKCOB K TOCYNAPCTBEHHBIM TEPBHYHBIM
STAJIOHAM:

I'ST 4-91 T'ocynapcTBEHHBI NEPBHYHBINA 3TAJOH €IUHHUIBL CHIBL IOCTOSHHOIO
3MEKTpHYeckoro Toka mo Ilpukazy DenepanpHOro areHTCTBa MO TEXHHYECKOMY
perynmupoBanuio U MeTponorun ot 01 okradpa 2018 r. Ne 2091 «O06 yTBepKICHNH
rOCYJAPCTBEHHON MOBEPOYHON CXEMBI A CPEACTB M3MEPEHMWI CHIIBI IOCTOSHHOTO
IEKTPUUYECKOTr0 TOKA B quarnasoHe ot 1+10-16 no 100 Ax;

I'DT 14-2014 TocymapCTBEHHBIH NEPBUYHBIA STATOH C€AMHULBL DJICKTPHYECKOrO
conporuBneHnua mo Ilpukazy @eacpalbHOTO AareHTCTBa MO0  TEXHUYECKOMY
peryaupoBaHuro H MeTposiorut oT 30 nexabpa 2019 roma Ne 3456 «O0 yTBepKICHUH
rOCYJapCTBEHHOH TMOBEPOYHOH CXEMBI IS CPEACTB H3MEPEHHUH 3IEKTPHUECKOTO
CONPOTHBJICHUA TIOCTOAHHOTO U MIEPEMEHHOIO TOKAY.

Jinid  olecnevyeHus pealu3alldd METOAUKH [MOBEPKH IIPH  OMPEAEICHHH
METPOJIOTHYECKHUX XapaKTEPUCTHK KOMILIEKCOB IPUMEHAETCA METO
HETIOCPEACTBEHHOI O CIIMYEHUSA ¢ OCHOBHBIMH CPEACTBAMH TTOBEPKH.

1.3 Ha ocHOBaHMHM MHCBMEHHOIO 3afABJICHHSA BIAACIBIA CPEACTBA
usmepernii (CH) jgomyckaercss MoBepka OTIAECNBHBIX H3MEPHTEIBHBIX KaHAJIOB
KOMIUICKCOB ¢ 00A3aTENIBHBIM yKa3aHueM uHpopMmauun 00 00beMe IpoBeACHHOH

MMOBEPKH.



2 IlepeuyeHs onepauni NOBEPKH CPEACTBA H3MEPeHHTT
[Tpu npoBeAeHUN MOBEPKH BHITIOHAIOT ONIEPAIMU, YKa3aHHbIe B Ta0muiie 1.

Tabnuna 1 — [lepeyeHs oneparyii MOBEPKU

O06s3aTeNBHOCTD Homep nmyHkTa
BBIMIOJIHEHHS OMEpaIiu METOAHKH
TIOBEPKH TIPH MIOBEPKH, B
COOTBETCTBUH
HanMeHOBaHHE ONIEPALIMHA TIOBEPKH | nepuonn- & KOTODHIM
NEepPBUYHOIA o
HOBEpKe YECKOI BHIMOJIHAETCS
MIOBEPKE onepauus
MOBEPKH
Buewnui OCMOT] cpeacrsa Jla Tla 7
H3MEPEHHH
Kontpone ycioBuii moBepkud (IpH
IOArOTOBKE K TIOBEPKE i Ja Jla 8.1
OMpOOOBAHHH CPEACTBA H3MEPEHHIA)
OnpoboBanne (IpyM TOATOTOBKE K
MOBEPKEe M OMPOOOBAHHMH CPEACTBA Ha Ha 83
H3MEPEHNH )
ITpoBepka UACHTUPUKAIIUH
nporpaMmHoro obecneuenus (110) Jla Jla i
Omnpenenenue METPONIOrHYECKUX Tla Tl 10
XapaKTEPUCTHK CPEACTBA H3MEPEHHUIT
OnpeneeHue TNOrpelHOCTH KaHana Tla Ta 101
M3MEPEHNS CUJIBL MOCTOSIHHOTO TOKA
OnpeneeHue TNOrpelHOCTH KaHana
npeodpa3oBaHus EKTPUUECKOTO Ha Ha 10.2
COIPOTUBRIICHUSA B TEMIICPATYPY
OnpeneneHue NOrpeIIHOCTH KaHana
U (PO-aHATIOrOBOTO Ipeodpa3oBaHuA Tla Jla 103
B CHUTHAJIBL CHJIBL MOCTOSIHHOTO TOKA B
auanaszone ot 4 go 20 MA
IToarsepkacHue COOTBETCTBHUA
cpeacTsa HU3MEPEeHHH Ha Ha 11
METPOJIOTUIECKUM TPEOOBAHUAM

3 TpeOGosanus K yCJOBHAM NPOBEACHHS MOBEPKH

B coorBerctBun ¢ I'OCT 8.395-80 M ¢ y4yeTroMm ycnoBHI, IPH KOTOPBIX
HOPMHPYIOTCA ~ MeTposioruyeckue  xapakrepuctuku CH B gokyMeHTanuu



H3TOTOBUTES,

a TAaKKEe IO VYCIOBHAM TPUMCHCHUA CPCACTBE TIOBCPKH,

MPOBEACHUU TOBEPKH JOJDKHBI COONMIOOATECS CNEAYIONE YCIOBHA:

Y¢noBUs B NIOMEIIEHHH aANIIapaTHON (CEpBEPHOH ).

- TeMIIEpaTypa OKPy»KaroLero Bo3ayxa, °C

- OTHOCHTCIIBHAS BIIAKHOCTE Bo3ﬂyxa,%

- atMoc(epHOE naBncHuE, K[1a

- HANPsDKEHUE [MUTaHus, B

- 4acTOTa MEPEMEHHOTO TOKA, 1’1y

20<£5;

He Oonee 85;
ot 84 no 107,
ot 215 mo 230;
50+0.4.

npu

JonyckaeTcas NPOBOAMTH MMOBEPKY B pPadOUMX YCIOBHSAX OSKCIUIyaTaLMH

MPOMEKYTOUHBIX M3MEPHTENBHBIX TPeoOpa3oBareineii U MOAYNCH BBOAA/BHIBOAA.

Yenorus IMOBEPKH KAaHAJIOB KOMIUICKCOB Ha MECTC OJSKCIUTyaTallud HE OOJIKHBI

BBIXOAWTH 34 MPEACIIBl pad0UYnX yCIOBHH, YKA3aHHBIX B TEXHHYCCKONH JOKYMCHTALUH

Ha KOMINICKCHL H 3TAJIOHBI.

4 TpeGoBanusi K CIEUHANHCTAM, OCYLIECTBIAAIOMHM MMOBEPKY

K mnpoBeACHHIO MOBEPKH JOMYCKAKOT JIHL,

HMEKOIOUX HEOOXOIUMYIO

KBaTH(PUKALMEO, U3yYHBIINX HacToamy MII, pykopoacTea mo 3kcnmyarauu CU u

CPEACTB MOBEPKH, a TAKXKE MPOILEIINX HHCTPYKTAaX N0 OXpaHe TPya.

5 MeTposornyeckse H TeXHHYeCKHe TPeGOBAHHS K CPEACTBAM NMOBEPKH

5.1 Cpeactea TOBEPKH,

NPUMCHSICMEIC

MPUBEACHHBI B Tabuue 2.

MpH TPOBEICHHUHM MOBEPKH,

Tabnuua 2 — MeTpomoruyeckue i TEXHHYECKUE TPeOOBAHUS K CPEICTBAM NMOBEPKH

Oneparnun MeTtposiornueckue 1 TEXHHYECKHE [lepeueHs
[IOBEPKH, TPeOOBaHKA K CPEACTBAM IIOBEPKH, PEKOMEH Iy EMBIX
Tpedyroiue HEOOXOIHUMBIE JUTS MPOBEICHHS CpEeACTB MOBEPKH
NPUMEHEHHE TIOBEPKH
CPEACTB
MOBEPKH
n. 8.1 Konrpone | CpeactBa u3MepeHuii teMmmneparypel | [IpuGops
YCIIOBHIA OKpyXKalollel  CcpeAbl:  auana3oH | KOMOMHUPOBAHHBIE
noBepkd (npu | m3mepennii or -10 pmo 60 °C, | Testo 622

INOAIOTOBKE K

IPEOCIbl  JOMYCKAEMOW  OCHOBHOI

per. Ne 53505-13




TIOBEPKE H a0CONKTHOH NOTPELHOCTH
omnpoboBanuu | u3mepenuii +0,4 °C.
CpenacTBa Cpenctea HU3MEPEHHIA
W3MEPEHUH) | OTHOCUTEIIBLHOM BIIAKHOCTH
OKpyKawIleil  cpeapl:  AHamnasoH
u3MepeHuii ot 10 10 95 %, npenens!
JIOTIyCKaeMOM OCHOBHOI1
a0COIOTHOH TOTPENIHOCTH
H3MEpeHUi £3 %o.
Cpencta u3MepeHuii aTMOC(EpHOTO
OABJICHUS. JUAMA30H HU3MEPEHUH OT
30 mo 120 kIla, mnpenensl
OOTyCKaeMOH albCONOTHOM
MOTPEIHOCTH H3MEPECHMIA
atMocdepHoro gapneHuns £5 rlla.
CpenctBa HM3MEpEHMIl MOCTOSHHOTO | MynpTHMETpPHl LU PO-
3NEKTPHUIECKOTO HanpsokeHus: | Beie APPA-98III
JuanasoH u3MepeHuit or 0,6 no | per. Ne51214-12
1000 B.
. 8.3 Onpobo- | 3TamoHsbl € OMHHLIBI cuibl | Kamubparopel ~ MHOTO-
BaHHE (TIpH MOCTOSHHOTO TOKA M CPEACTBA | (PYHKIHMOHAIBHBIE
MOArOTOBKE K | H3MEPECHHMIA, cootBercTByIOIIHE | DPI 620,
TIOBEPKE H TpeOOBaHUAM K STanoHaM He Hipke | per. Ne 60401-15.
omnpobopanun |2 paspaga B coorBerctBuu ¢ ITIC,
CpeACTBA U3ME- | YTBEPKIACHHOU ITpukazom
PEeHMIA) Poccranpapra ot 01 okrsa6ps 2018
n. 10 Onpene- |r. Ne 2091 "OO06 yrBep>KACHUH
JICHHE METPONIO- | TOCYIAPCTBEHHOM [TOBEPOYHOM
THYECKUX Xa- | CXEMBI U1l CPEACTB UBMEPEHUH CHUITHI
PAKTEPUCTHK | MOCTOSHHOTO TOKA B AMANa3OHE OT
cpeacTea usme- | 1+10-16 go 100 A" .
peHuit
CpencTBa H3MEpEeHNnit CHJIBI
MOCTOSSHHOTO TOKA B JHANa3QHE
H3MEPECHUI CUIIBI MOCTOAHHOTO TOKA
ot 0 10 24 MA.
. 8.3 Onpobo- | 3TamoHBl €AMHHULBI IEKTPUYECKOro | Mara3uHel
BaHHE (TIpH CONPOTHBJICHUA  TIOCTOSHHOTO | | compoTuBiacHus P4831
MOArOTOBKE K | IEPEMEHHOI0 TOKa W  cpenctea | per. Ne 6332-77.
TIOBEPKE U H3MEPCHUI, COOTBETCTBYIOLIHE
onpoOoBaHNH | TpeOOBAHUSAM K 3TAJIOHAM HE HIKE 4

CpeacTBa u3Me-
peHuit)

paspsga B coorBercTBHM ¢ ITIC,
YTBEPKACHHOM TTpuxazom




n. 10 Onpene- | Poccranmapra ot 30 aexabpsa 2019
naeHue MeTposio- | roga Ne 3456 "O06 yTBep:KACHHUH
FHYECKUX Xa- | FOCYNAapCTBEHHOH [IOBEPOYHOM
PAKTEPUCTHK | CXeMBl sl CPEACTB  H3MEPCHMIt
CPEACTBA U3ME- | BIIEKTPHYECKOTO COMPOTHUBJICHUS
peHuit MOCTOSHHOTO H MEPEMEHHOTO TOKA" .

Cpenctea H3MEPEHUIA
SNEKTPUIECKOTO COIIPOTUBJICHUS
MIOCTOSIHHOTO H MEPEMEHHOTO TOKA B
JHANAa30He U3MEPECHUH
HEKTPUIECKOTO COMPOTHUBJICHUS

ot 0 mo 100000 Om.

[Ipumeuanue - Jlonyckaemcs UCHOAL308aMb  HpU  HOBEpKe  Opyaue
VIGEPIHCOCHHbIE U AMMECMOBAHHbIE SMAIOHbL  eOUHUY GeNUYUH, CPeOCHed
UIMEPEHUN  VIMBEPIHCOGHHO20 — Mund U NOGepeHHbvie,  VOORNemeopaoue
MEMPOAOCUHECKUM MPEOOCAHUAM, YKAIAHHBIM 6 maoauye

5.2 [omyckaercs MPUMEHCHNE aHAJIOTUYHBIX CPEACTB MOBEPKH, 0OecneyH-
BAIOIIMX OMPEACTICHHE METPOJIOTHUCCKUX XAPAKTEPUCTHK TOBEPAEMOTO KOMILIEKCA
(nepenavy €JTMHUIL BEJTUYHUH) c TpeOyeMoii TOYHOCTBIO
H [IPOCJICKHBAEMOCTb K FOCYIaPCTBEHHBIM NIEPBHYHBIM STAJIOHAM €AWHHL] BEJTHYHH.

53 CH, npuMeHAEeMBIE TMpPH TOBEPKE, MOOKHBI COOTBETCTBOBATH
TpeOOBaHUSAM HOPMAaTHBHBIX TPABOBBIX JOKYMEHTOB Poccmiickoii denepanun

B 0011acTh 00CCIIeUeHNA CAMHCTBA N3MEPEHUT.

6 TpeGoBannus no o0ecnevyeHHI0 0€30NACHOCTH NMPOBEJECHH MOBEPKH

6.1 IIpu mOpOBEACHHU TOBEPKH JOJDKHBI BBIIOJHATECA TpPeOOBaHHA 10O
0€30MaCHOCTH, W3JIOKCHHBIE B JKCIUIYATAMOHHON NOKYMEHTALWH HCIONB3YEMBIX
CPEACTB TIOBEPKH W KAHAJIOB M3MEPHUTENIBHBIX KOMIUIEKCA, a TaK K€ OoOmux
TpeOoBaHUH  3mekTpoOe3onacHOCTH  («[IpaBUia TEXHMYECKOH  3KCIUTyaTaluu
3MEKTPOyCcTaHOBOK nmotpeduteneity, ['OCT 12.2.007.0-75, T'OCT 12.1.019-2017).

6.2 Ilepconan, npoOBOASLINI NOBEPKY, AOJDKEH NPOXOAUTH HHCTPYKTAXK IO
TEXHHKE O€30MacHOCTH Ha pa0oYeM MECTe W HMETh [PyOny MO TEXHHKE

3NEKTPOOE30TIACHOCTH HE HUKE 2-OH.



7 DBHeEHHH 0CMOTP CPEACTBA H3MEPEHUH

7.1 1lpm T1IpoBEACHHM BHEIIHETO OCMOTPA TNPOBEPUTE  OTCYTCTBHE
MEXaHHYECKUX MOBPEKACHUH COCTABHBIX YaCTEi KaHANOB KOMIUIEKCA, BHUAUMBIX
MOBPEKACHUN N30JIAINH KAaOEIbHBIX JINHWIA CBA3H.

7.2  H3MepuTenbHBIE KAHAJBI, BHEIOHWA BHA KOMIIOHEHTOB, KOTOPBIX HE
COOTBETCTBYET TPEOOBAHUSAM, K MOBEPKE HE JOMYCKAKOTCAL.

7.3  VYO0enuthecd, UTO HAAMUCH H O0003HAUEHHs HAHECEHBl HA KOMIIOHEHTHI

KaHAJIOB YETKO U COOTBETCTBYIOT TPEOOBAHUAM AOKYMEHTALIUH.

8 IloaroroBKa K moBepKe H ONPOGOBAHHE CPEICTBAa H3MEPEHHii

8.1 YcTaHaBNHBaIOT COOTBETCTBHE 11.3 U 1.6 HACTOALIEH METOOUKH.

8.2 TToBepsieMblil KOMIUIEKC H STATOHBI [MOCJIE BKJIIOUYEHHUA B CETH MPOTPEBAIOT
B TCUCHHUE BPEMEHH, YKA3aHHOIO B 3KCIIyaTallMOHHON JOKYMEHTALIHH.

8.3 OnpoboBaHnue KOMIUIEKCA MPOBOAAT B COOTBETCTBHH ¢ PYKOBOACTBOM IO
SKCIUTyaTauuu. JomycKaeTcsa cOBMEIATE ONpodoBaHHE ¢ TIPOLEAYPOH ONMpeAcIeHUs
MOrPEIIHOCTH.

8.4 TIpoBepUTL HATHYHE CIEAYIOIIUX JOKYMEHTOB!

- JACHCTBYIOLIME CBHACTEIBCTBA O TIOBEPKE TMOAKIIOYAEMBIX TICPBUYHBIX
M3MEPUTENIEHBIX TPeoOpazoBatencii, BXOAAIMX B COCTAB U3MEPUTENBHBIX KaHAJIOB
KOMIUIeKCA (MpU TPOBEACHHU MEPUOJUYECKOM TOBEPKH) WM YTBEPXKACHHBIH
PYKOBOAMTENEM OPraHM3alHN TEPeUeHb KAHAJIOB ¢ YKA3aHUEM AOIMYCKAEMBIX
MOrpeIlHOCTEl M THUIOB TIEPBMYHBIX Tnpeobpazoparenelt (NpH  MPOBEACHHU

MEPBUYHOI TOBEPKH ).

9 Iloareep:kaeHne HAGHTHPUKANMH MNPOrpaMMHOrO  ofecmevyeHHs
CpeacTBa H3IMEpPEHHH

9.1 Hna onpeacneHus WICHTUHPHKAOHOHHBIX MJAHHBIX [POTPAMMHOTO
0O0eCIeYeHnss KaHAIOB, BXOMAIIUMX B  COCTAB  KOMIUIEKCA,  OIMPEACISOT
HICHTH(UKALMOHHBIE JaHHBIE €r0 METPONOTHYECKH 3HAUUMBIX MMPOTrPaMMHBIX
KOMITOHEHTOB:

I[aHHaﬂ onepauund COCTOUT U3 CJICAYIOIINUX 3TAlOB!



- MpOoBEepKa MACHTU(PHUKALMOHHBIX [aHHBIX [POrPaMMHOr0 o0ecreueHus
MOJIyJIEH BBOJA-BBIBOJIA,

- TpOBEpKa WACHTU(UKALMOHHBIX JaHHBIX METPOJIOTMYECKH 3HAYMMOTO
komroHeHta fScale npukiIagHOrO NPOrpaMMHOrO OOECHEUEHHS LIEHTPATBHOIO
KOHTpPOJIIEPA.

9.1.1 TlpoBepka MACHTU(PUKALUMOHHBIX JAHHBIX MPOTPAMMHOIO 0OECTICUECHMS
monyieit koutpouiepa MKLogic-500 npou3BoauTest ¢ MOMOLIBI0 NEPCOHAIBHOTO
KomIbroTepa ¢ ycraHoBieHHbIM [IO «IIporpamma mnpocmorpa monyneir I1JIK
MKLogic-500». [Ins mpoBepku uaeHTH(UKAIMOHHBIX AaHHbIX [1O HeoOXxommmo
BBITNOJHUTH CJIEYIOLIUE ONEePaLUu:

- MOAK/IIOYUTD LIEHTPAIBHBIN IPOLIECCOP, B CETH KOTOPOr0 HAXOAUTCS MOAYI/Ib
AQHAJIOTOBOr0 BBOJIA-BbIBOJA, K KOMIIBIOTEPY HANMPAMYKO WA 4YE€pPe3 KOMMYTATOP.
3anycTuTh Ha nepcoHasbHOM KommbroTepe [1O «IIporpamma mpocmorpa mMOaynei
[JIK MKLogic-500».

- B OTKPBIBIIEMCS OKHE HE0OXoaumo BbiOparh [P-aapec moakmouyaemoro
KOHTpOJUIEpa U HaXarb KHONKY «lloakmrountees» (pucyHok 1). TTosBUTCS OKHO €

JIAHHBIMU MOJYJIEH BBOJa-BbIBOA (PUCYHOK 2).

@8 Mporpavma npocvoTps mogyach MUK MKLogic-500 - o X

Howep nopra | 10129

-

Pucynok 1 — Okno nogxitouenus [10 «IIporpamma npocmoTtpa MoayJieit
[TJIK MKLogic-500»



Al8x16

4 Mporpamma npocmoTpa moaynedt MK MKLogic-500 - ] X
IPagpec NNK ~ 192.168.202.2 Homep nopra | 10123
Cnncox mogyneit | Mozyns: Algx2
AlBx1 Homep eepcvun MO: 0.1.6.1
Urdpoeoni ngestuduxatop MO CRC32 (hex): §FD662D8
AR Cepuitnuiid Homep: 1800049
Albt WaenTudunkaumorHoe Haumernosanme N0: MKLogic500
x4
AlO8 516A
AlBxS
AlBx6
AlBx7
AlBx8
Algx@ Kanan 3nauenne
Algx10 ! 16347
Algx11 2 16372
AlBx12 3 16375
AlBx13 4 16340
AlBx14 2 0
AlBx15 5 11858
7
8

AlBx17 17145
Algx18
Algx19

| Alexz0
AlSx21

ObroButs cnucok moaynei 3axphite

Pucynoxk 2 — OkHo nanHbiX Mmoayneit BBoga/BeiBoaa 10 «IIporpamma

npocmotpa moayiiei [TJIK MKLogic-500»

- cuutath uaeHTH(UKaMOHHBIe mnaHHble [1O Moaynel BBOJA/BBHIBOMA,
PacroyIOKEHHbIE B OTMEYEHHOM 001acTH (PUCYHOK 2) M 3aHECTH B IPOTOKOJI
MIOBEPKHU.

Ecnmu uaeHTH(UKAIIMOHHOE HAMMEHOBaHWE, HOMEp BepcuM W UMdpoBOH
uaeHtupukarop 110, ykasanHble B ONUCAHUM TUMA KOHTPOJUICPOB U MOJIyYCHHBIE B
X0Jie BbINIOMHEHUs 1. 9.1.1, MAEHTUYHBL, TO JAENAIOT BBIBOJ O IOATBEPIKICHUH

COOTBETCTBHS BCTPOoeHHOTO [10.

9.1.2 IlpoBepka MAECHTU(DUKALMOHHBIX JAHHBIX MPOrPAMMHOIO OOECIICUEHUS
moaynei koHtponnepa MKLogic200 A mpoBOAMTCS ¢ MOMOILBIO MEPCOHAIBHOTO
KommbroTepa ¢ yeraHoriaeHHBIM [10 «Konduryparop MKLogic200». s mpoBepku
uaeHTHguKkaunonubx gaHHbiX 10 moayns  kontposuiepa MKLogic200 A
HEOOXOIMMO BBITTOJIHUTH CIIEAYIOLIME OMEPALIHN:

- noakmounth koHtposwiep MKLogic200 A k kommnbioTepy. 3anyCcTuTh Ha

nepcoHanbHoM kommnbrotepe [10 «Konguryparop MKLogic200y;



- MOCMOTPETh UAeHTU(UKAUMOHHbIE naHHble [1O myTeM OTKPBLITHS BKJIAIKU
«HUndopmanms». Ctpoka «Koa mzaenus» COACP)KUT CEPUHHBINA HOMEP YCTPOMCTBA,
ctpoka «Bepcus [10» conepkut HoMep Bepcun (MaeHTUu(uKaunonHsii Homep) 10,
a crpoka «HMpentupukarop I[1O» - KOHTPOJIBHYK) CyMMYy BcTpoeHHoro [10

KOHTpOIepoB (PucyHOK 3).

5%
| Modbus TCP 10.155.26.121:502 ID=1 > MK201 ﬂ»] @'

Widiopain | Cucresmie vactporor | AL | A0 | D1 | DO | c | Onosnerme o |

06 yerpoilcrae —Cocronanmne

T | Cravyc Iﬁonumevo
Koa wepenns |Mh’201 {s/n:2012200037) Kog owsbn I

Bepoa (0 Jo.01.0

Caiir [oeveve

PLC 8 analog inputs / 2 analog outputs / 16 ﬂ
Mpoayxt digttal inputs / 16 digital outpats / 4 countar
inputs / CAN / Ethemnet [ 3 R5-485 ports 24 =~

Magent |Mx201 (Reva.00 BL2.6.4)

Mombaomaensoxoe M0 [MK201
Vpesmibikatop NO |4a715412

16:31:25 Tonkaoweno k 10, 155,26, 121 -
16:3:2%6 Toaxnauwen Mgy MK201 s
=] -

Pucynok 3 — OkHO MpocMOTpa MACHTU(UKALIMOHHBIX JAHHBIX
Eciu cepuiinblii HOMEp, HOMEP BEpCUM M KOHTPOJIbHAS CyMMa, YKa3aHHBIC B
OMMCAHMM THMA KOHTPOJUIEPOB M TOJYYEHHBIE B XOA€ BHIMONHEHUS m. 9.1.2

HUACHTHYHBI, TO ACJIAaIOT BEIBOJA O MOATBCPXKACHHUU COOTBETCTBHS BCTPOCHHOTO [10.

9.1.3 IlpoBepka MAECHTHU(PUKALMOHHBIX JAHHBIX METPOJIOIMYECKH 3HAYUMOIO
KomMnoHeHTa fScale nNpUKIAAHOrO NPOrpPaMMHOrO OOECMEUEHUs LIEHTPATbHOTO
KOHTPOJLIEPA.

W aeHTrpuKauMoHHbI HOMEP METPOJOTHYECKU 3HAUUMOro kommnoneHnta fScale
MPUKIAIHOTO MPOTPAMMHOTO OOECTICUEHHsT HAXOAMTCS B MaMSATH LEHTPATbHOTO
KOHTPOJUIEPA U MPE/ICTABJIEH B BUJIE JIBYX PETUCTPOB:

— MJAAIIMA PETUCTP — MUHOPHAs BEPCHS;

10



— CTapIluii PErucTp — MaXKOPHAasi BEPCHUSL.

KoHTponbHass CyMMa METPOJIOTMYECKM 3HAauyMMOro kommoHeHTa fScale
MPUKJIAHOTO TPOrPAMMHOr0 00ECIEYEHNs] HAXOAUTCS B OTACILHOM PErUCTpeE.

Jlns onpeenenus uASHTU(YUKAIMOHHBIX JAHHBIX METPOJIOTMYECKA 3HAYUMOTO
KoMnoHeHTa fScale mpukiIaHOro MporpaMMHOro odecnedeHnss HE0OOX0AMMO:

- TOAKJIKOYUTH aBTOMATU3UPOBaHHOE padodee mecTo (APM) HEMOCPEACTBEHHO
K KOHTPOJIJIEPY WK Yepe3 KoMMyTaTtop nocpeactsom cetu Ethernet;

- 3anmyctuTh Ha [IK mporpammy aisi mpocMOTpa PErucTpoB 00JAaCTH NMaMsITH
MODBUS (nanpumep «ModScan32» wim mo0yro apyryro). Jlanee mis mpocMoTpa
peructpoB Oyzaer onucana nporpamma «ModScan32y;

- ykazarb B nosie «Address» aapec «65533». B mone «Lenght» konuvecTBo
MpoCcMaTpuBaeMbIX perucTpoB — 3. BeiOpate B Bhimagaromiem crnucke «MODBUS
Point Type» 3nauenue «03: HOLDING REGISTER». B octanbHbIX 10JISIX OCTaBUTh
3HAUEHUs 1O ymoynyaHuio. B BepxHem MeHio «Connection» BbIOpaTh MOJMEHIO

«Connect» (Pucynok 4);

5= ModScan32 - [ModSca2] et B — .
e File [Connection] Setup View Window Help IE
Ds|e| el BEa 82

Some e @e

Device Id: E ‘
Address: |65533 - Number of Polls: 0

MODBUS Point Type Valid Slave Responses: 0
Length: |3 03: HOLDING REGISTER [id S -

|** Device NOT CONNECTED! **
465533: < o>
465534: < 0>
465535: < 0>

For Help, press F1 Polls: 9918 \7Resp579918 p/

PucyHnok 4 — OKHO mporpaMmsl Uist IPOCMOTPA PETUCTPOB NaMSATH
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- B OTKPBIBHIEMCS OKHE HACTPOCK COCAUHCHUA C KOHTPOJUICPOM «Connection

Details» odnactu «Connection Using» BeiOpath 3HaueHue «Remote TCP/IP Servery.

B none «IP Address» BBeCTM HEOOXOAMMBIN Ip-aApec W MOPT KOHTPOJIEpa, K

KoTopoMy mnoakmodeH APM. B ocranbHbBIX MOJISIX OCTaBUTh 3HAYECHUS MO

ymonuanuto. Jlanee Haxxats kHONKY «OK» (PucyHok 5);

Connection Details

Connect Using:

Remate TCP/IP Server

IP Address: |1 0.155.23.231

Service Port: Imz

- [2800 3|
wWord thy lg ‘I Delas
w.  [NONE = s
Ngl
Stop Bits: IT 'I

Protocol Selections
Cancel

PucyHok 5 — OKHO HaCTPOEK COEIMHEHNUS ¢ KOHTPOJLIEPOM

- [pousoiaer coeauHenue mnporpammbl «ModScan32» ¢ KOHTpOUIEpOM

u B ajapecax «65533» u «65534» 0ToOpa3uTCsi BEPCUsi METPOJIOTHYECKH 3HAUMMOTO

IT1O, a B aapece «65535» - koHTponbHAsA cymMa (Ecnu mpuMeHsIeTCs mporpamma ¢

Havasiom ajapecauuu ¢ 0, To agpeca Oyayr cmewieHsl Ha MuHyc 1). dopmar

npeacrasieHus gaHHslx DEC (PucyHok 6).
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B= ModScan32 - [ModScal] — (m} x
== File Connection Setup View Window Help - &5 X

D& »|€e1] &TB|e & S 2%

mE @ = @B E =

Device Id: |1 |
Address: MODBUS Point Type

Number of Polls: 6402
Valid Slave Responses: 6402

Length: [3 | |03: HOLDING REGISTER  ~| Reset Ctrs |

For Help, press F1 [Polls: 6402 [Resps: 6402 7.

Pucynok 6 — OkHO oTOOpaXkeHus: UICHTU(PUKALIMOHHOTO HOMEpa

U KOHTPOJIbHOW CyMMBI

UnentuukaumonHble JaHHBIE METPOJOIMYECKHM 3HAYMMOr0 KOMIIOHEHTA
fScale, momydyeHHble TpU TNEPUOAMYECKON TMOBEPKE MODKHBI COOTBETCTOBATD,

JTAHHBIM, OIPEICIIEHHBIM ITPU MIEPBUYHO MOBEPKE.
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10. OnpeneseHHe  MeTPOJOTHYECKHX  XapaKTePUCTHK  CpeacTBa
H3MepeHHH

10.1 OmnpeaeneHue NOrpelIHOCTH KaHAlA H3MEPEHHs CHIBl ITOCTOSIHHOTO
3NEKTPAYECKOTO TOKA

10.1.1 TloaKIrOYUTE 3TANOH K MOBEPIEMOMY H3MEPHUTENBHOMY KaHany. IIpH
O AKITFOYCHHH HEOOX0aMMO PYKOBOJCTBOBATHCA HKCILUTYaTallHOHHOM
JOKYMEHTALMEH HA 3TAJIOH.

10.1.2 TlocneaoBarenbHO NOAATH OT STAIOHA HA BXOJ KAaHAIA MATH 3HAYCHUIT
BXOAHOrO ToKa (I1), pacmpeneneHHbIX Mo auanasoHy (5 %, 25 %, 50 %, 75 %, 95 %).

10.1.3 JIng kakaoro 3HayeHus Ii Mpon3BecTH OTCYET Pe3yJIbTATOR H3MEPECHHS
B MIOBEPICMOM KaHAJIE MO MOKa3aHWsAM Ha auciuiee APM. B ciydae orobpakenus Ii
Ha APM B Buae usMepsaeMoi (pM3N4eCKoii BENMHUNHBI B HHXKCHEPHBIX SAUHUIIAX, 3a-
¢dukcupoBarh ee 3HaueHue. B cnydae orodpaxenus li Ha auciee APM B Buae uud-
POBOTO KOJA (ABOHMYHOTO, ACCATHYHOTO, [IECTHAALATEPHYHOTO), MEPECUNTATE KO B
3HAYEHHs (PU3NIECKON BEMUYHHEL O Gopmyie (1).

10.2 OnpeneneHne NOrPEUIHOCTH KaHala NPeoOpasoBaHUs IMEKTPUUECKOTO
CONPOTHBJICHUA B TEMIIEPATYPY.

10.2.1 TIoaKIFOYUTE 3TANOH K MOBEPAEMOMY H3MEPHUTENBHOMY KaHamy. Ilpn
MO AKITFOYECHHH HEOOX0aMMO PYKOBOJCTBOBATHCA IKCILUTYaTallHOHHOM
JOKYMEHTALMEH HA 3TAJIOHBI.

YCTaHOBUTH HA OJTAIOHE MOCIHCAOBATEIBHO IATH 3HAYCHHWH COMPOTHBIICHHS
(R1), cooTBeTcTBYIONIEE 3HAYCHHIO Temneparypel (B cooreerctBun ¢ HCX),
pacnpeaeneHHBIX 0 AHANAa30Hy H3MEPEHUA TEMIEPATYPhl H3MEPUTENBHOTO KaHAA
(5 %, 25 %, 50 %, 75 %, 95 %).

10.2.2 Jing Kaxaoro yCTAaHOBIEHHOIO 3HAYeHHs Ri mpoHM3BecTH OTCUeT
pPe3yNBTATOB W3MEPEHUA (PH3MYESCKOM BEIMYMHBL B TOBEPACMOM KaHAIE [0
noka3zaHuaM Ha gucmnnee APM. B cinydae oroOpakenus Ri Ha auciee APM B Buae
U3MEPIEMOH (PM3NUECKOI BEIMYMHBL B HHXXCHEPHBIX €IHUHUIIAX, 3a(PUKCUPOBATH €€
3HadeHue. B cnydae otobpakenua Ri Ha APM B Buge uudpoBoro koaa (IBOHYHOTO,

OECATHYHOrO, WIECCTHAAUATCPHUYHOIO), MEPECUATATh KOO B 3HAYCHUA (DM3UUECCKOM
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BenMMYMHBl 10 ¢opMyiae (1) H paccuuTarh AaOCOMIOTHYIO TMOTPENIHOCTH
H3MEPHTENBHOTO KaHata 0e3 ydera MmoAKIo4YacMoro NEpBUYHOTO MpeodpasoBarens
o gopmyne (6).

10.3 Onpenenenue MOrPEIIHOCTH KaHaia U(pPO-aHATIOTOBOTO
npeoOpa3oBaHnA B CUTHAIBI CHJIBI MTOCTOSHHOIO MIEKTPHYCCKOrO TOKA B AMAMA30HE
oT 4 go 20 MA.

10.3.1 [ToAKTIOUUTE 3TAJIOH B peKUME H3MEpEHUs TOKA
K MOBEPAEMOMY H3MEPUTENBHOMY KaHamy. IIpm noaxknroueHuH HeoOXOIHMO
PYKOBOACTBOBATHCA IKCIUTYATALMOHHON JOKYMEHTALMEH HA 3TANOH.

10.3.2 TTocnenosarenpHo 3aaath ¢ aucmies APM He MeHee MATH 3HAYCHMIA
VIIPABISIEMOTO  MMapaMerpa (MHKCHEPHOTO 3HAUEHHS), pPachpeleIeHHBIX IO
auamnazony ynpasieHus (5%, 25%, 50%, 75%, 95%).

10.3.3 dns Kakooro 3aJaHHOIO 3HAYCHHS IapaMeTpa BHIMOJIHUTD H3MEPEHHE
CHJIBI MOCTOAHHOIO TOKAa ¢ MMOMOIUBI0 3TAJIOHA H PaACCYUTATh TNPHBEACHHVYIO

MOrPEeIIHOCTE U3MEPUTEITBHOIO KaHajia mo gopmyne (8).

11. IloaTBEp:KACHHE COOTBETCTBHA cpeacraa H3MepeHHH
METPOJIOTHYECKHM TPeOOBaHHAM

11.1 Jinga onpeneneHus MOrpelliHOCTH KaHAla M3MEPEHHUs! CUMBL [TOCTOSHHOTO
TOKa MPON3BECTH PacyeT.

B cnyuae oroOpaxenus Ii Ha muciee APM B BHAOS ULM(POBOTO KOJa
(IBOMYHOrO, ACCATHYHOTO, INECTHAALUATEPHYHOTO), IMEPECUMTATE KOI B 3HAYCHMA

(u3UIECKOi BETUMYUHBI.

Amu _Amjn + (Amax _Amin ).(xmm _xm'n)> (1)
X —X

max min

T Ay — IBMEPEHHOE 3HAYCHUE (PUBHUYECKON BETMYMHEBL, COOTBETCTRYIOIIEE
3aIaHHOMY (TEKYILEMY ) 3HAYEHHEO BXOJHOIO TOKA,

Apax — MAKCHMAJIBHOE 3HAYCHUE U3MEPAEMON B JaHHOM KaHaje (u3uYeCKOH
BEJIMYMHBI { BLIXOOHOTO TOKA),

Ay — MUHHUMAJIBHOE 3HAYEHHE U3MEPAEMOil B TAaHHOM KaHasie (PU3NYECKOH

BEJIMYMHBI { BLIXOOHOTO TOKA),
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Xyny — 3HAUYEHHE BBIXOJHOTO KOJA, COOTBETCTBYIOIIEE 3aJaHHOMY (TEKYILEMY)
3HAYEHHIO BXOJHOTO TOKA;

Xpin - MHHMMAJBHOE 3HAYEHHE KOHA, COOTBETCTBYIOLIEE MHHHMAIBHOMY
3HAYEHUIO TOKA B IHAMA30HE,

Xpax - MAKCHMAJBHOE 3HAYEHWE KO, COOTBETCTBYIOLIEE MAKCHMAIBHOMY
3HAYECHHIO TOKA B JUAMA30HE.

Paccunrats morpemHocTd u3MepeHus mo gopmynam (2) unu (3):

A, -A,,
— 1 3M 38 ‘1000/) 2
h (A A } ’ )

rJe y; — NPUBEJSHHAs K AHATIA30HY H3MEPEHHH MOTPEIIHOCTE H3MEPHTEIBLHOTO
KaHaja 0e3 yueTa moJKII0YaeMoro MEPBHYHOTO Tpeodpa3zoBares;
A — 3aIaHHOE 3HAUYCHHE (PU3MUECKON BENMMUYMHBI, COOTBETCTRYIOIIEE 3a/1aH-

HOMY (TEKYILEMY ) 3HAYEHHIO TOKA,

A —-A
A = 13M ¢ |, X , 3
I [Amax - Anin ] : ( )

rae Ay —a0CoJIFOTHAA MOTPEUIHOCTE U3MEPUTEIBHOrO kaHajna 0€3 ydeTa moj-
KITHOYAEMOr 0 MEPBUYHOTO MMPeodpazoBaTens,

Xy — AMANna3oH u3MepeHuii (pU3MIeCKON BeJIMYMHB] A1 JAHHOTO KaHAJIa,

[Ipenensl nonyckaeMoil NPUBEACHHONH MOTPEIHOCTH H3MEPUTEIBHOIO KaHaja

¢ YUCTOM NOJKITHYACMOT0 NNEPBUYHOIO r[peo6p3303areﬂs[ onpeacyiAT 110 (l)OpMYJ'IeZ

Ve = 2L + (1) 4)

TAE Yo — NMPEAeNbl NPUBEACHHON MOrPEIIHOCTH MOAKIKYACMOro MePBUYHOTO
H3MEPUTENBHOTO NMpeoOpasoBarelid, BXOMIEr0 B COCTAB JAHHOIO U3MEPHTENIBHOTO
KaHaa, %.

[Ipeaensl gonyckaemoi aGCOMOTHOM MOrPeIIHOCTH U3MEPUTENTFHOIO KaHaa ¢

YYETOM MMOAKIF0YAEMOro MEPBHYHOTO NMpeoGpaszoBaTens OMpeaesior no Gopmyie:

A[rlx=i1’lu(AI)2+(A0)2 b4 (5)

rae Ay — Mpeacibl a0COMIOTHOI NOrp€IHOCTH NOJKIKYACMOro MnEpBUIHOTO

U3MEPUTEITEHOTO npeo6pa3013arenﬂ, BXOAICTO B COCTAaB NAHHOIO U3MCPHUTCIIBHOTO
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KaHaja.

Pe3yneTarel H3MEpeHuii H pacueToB cBecTH B Tabimuy Al Ilpunoskenue A.

11.1.1 Pe3ynbrarel MOBEPKH CUYMTAKOTCSA IMOJOKATCIBHBIMH, €CJIH IPEACIIBI
JIOMYCKAeMOH MOrPEIIHOCTH COOTBETCTBYIOMIETO H3MEPHTEIBHOIO KAHAIA ¢ YUETOM
MOJKITIOYAEMOr0 TMEPBUYHOrO TpeodpasoBaTenids HAXOAATCA B MpEeAcTax 3HAYCHHUM,
VKA3aHHBIX B ONIUCAHUH THIIA.

112  Jina  omnpenencHWss  MOTPEIIHOCTH  KaHana  mpeoOpasoBaHHs
IEKTPUYECKOTO COTMPOTURIIEHUS B TEMIIEPATYPy MPOU3BECTH PacyeT.

Ag = T = Lo (6)

€ T55 — H3MEPECHHOE 3HAUCHUE TEMIIEPATYPBL, COOTBETCTBYIOILEES 3aJAHHOMY
(TeKymeMy) 3HaYCHHUIO COMPOTUBRIIEHUS, “C;

T.s0 — 34HAHHOE 3HAYECHUE TEMIIEPATYPHI, COOTBETCTBYIOILEE 3aJaHHOMY

(TEKyLIEMY ) 3HAYCHHEO COMPOTUBICHHUS, °C

[Tpenensl aomyckaeMoii aOCONFOTHOH MOrPEUIHOCTH U3MEPUTENBHOTO KaHajua

¢ YYETOM TOAKIIOUAEMOTO MIEPBUYHOIO MpeobpazoBaresis OnpeaesaioT mo GopMyie:

Ap =111 (AR)2+(AO)29 (7)
rae Ay — npenensl A0MyCKaeMoi a0CONIOTHON MOrPeIIHOCTH MOKITHYaEMOr0
TepMONpeoOpazoBaTeNs.

Pe3yneTarel H3MEpeHnii H pacyeToB cBeCTH B Tabnuuy Al Ilpunokenue A.

11.2.1 Pe3ynbrarsl NMOBEPKH CUYMTAKOTCA IMOJOKATCIBHBIMH, €CJIH IPEACIIhI
JOTYCKAeMOH MOrPENIHOCTH COOTBETCTBYIOILETO H3MEPHUTEIBHOIO KaHaIa ¢ YUETOM
MOAKIFOYAEMOro MEPBUYUHOrO Mpeo0pazoBaTenss HAXOAATCA B MpeAenax 3HAYCHHH,
YKA3aHHBIX B ONIMCAHUH THIIA.

113 Jlnga ompenenceHus TOrPEMIHOCTH KaHaja  LU(PO-aHAIOTOBOTO
npeoOpasoBaHusi B CHTHAIBI CWIBI [TOCTOSIHHOO TOKA B auamnasoHe ot 4 a0 20 MA
[IPOU3BECTH PACYET.

I, -1 |
Ty, =ET100% (8)

B —
max nin

TTI€ Vigx — MPUBEACHHAS MMOTPEIIHOCTE U3MEPUTETBHOIO KaHana, %o,

L5 — AIBMEPEHHOE 3HAYEHHUE BEIXOAHOIO TOKA, MA
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Loy — 3aIAHHOE 3HAYEHHE BBIXOJAHOTO TOKA, MA
[nax — MAKCHMAJIBHOE 3HAYCHUE BBIXOAHOTO TOKA (20 MA);
Lwin — MUHEMAJIBHOE 3HAYCHUE BEIXOOHOIO TOKA (4 MA).
PesyneTaTel H3MEPEHHI U pacyeTOB CBECTH B TaOmuIy A2 Ilpunoxkenne A.
11.3.1 Pe3ynbrarel NMOBEPKH CUYMTAKOTCSA IMOJOKATCIBHBIMH, €CJIH IPEACIIBI
OOTMYCKAEMOW MOTPEIIHOCTH WM3MEPUTENBHOTO KAHAIA HAXOAATCA B Tpeaenax

3HAYCHHUI, YKA3aHHBIX B ONIHCAHWH THUIIA.

12. OgopMienne pe3yjbTaTOB NOBEPKH

12.1 KoMmieke cYHMTaeTcd TNpPOIIEAIINM [MOBEPKY C  IMOJIOXKHTEIBHEIM
Pe3yNBTaTOM, €CJIH NOTPEIIHOCTH HE BBIXOJAT 34 YCTAHOBJICHHBIC JJI HHUX MIPEEIEL.
Pesynbrarel MOBEpPKM 3aHOCAT B mnporokon. dopma mnpoToKona IPHBEACHA
B [IPUJIOKECHHUH A.

12.2 Pesynbrarhl MOBEPKH OQGOPMIAIOTCS B COOTBETCTBHH € TOPSAKOM,
YTBEP)KACHHBIM  3aKOHOAATENBCTBOM — Poccmiickoit  ®degepauun B obnactu
obecrieyeHus CAUHCTBA U3MEPEeHUI. CBEACHUA O pe3ysbTaTax MOBEPKU MMEPEAATCA
B DenepanbHblii HHGOPMALMOHHBINH (OHA MO OOSCIEUSHNUIO SAMHCTBA H3MEPEHMUIA.

12.3 ITo 3asBneHuto nuua, npeacrasupuiero CH Ha moBepky, NpH MOJIOXKH-
TENBHBIX PE3YIbTaTax MOBEPKH BHIAACTCA CBUACTEIBCTBO O IOBEPKE, NPH OTPHLA-

TCJIBHBIX PE3YJIBTATAX MOBCPKU — HIBCHICHNUE O HCTIPHUTIOAHOCTH K MPUMCHCHUR).
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ITpunoxkenue A
(peKOMEHAYEMOE)

dopmMa IMPOTOKOJIA IOBEPKH

Tabmaa Al
. [TorpewHoCTH TIpenensr
3uaveHuA QH3HMECKOIH p TTpeae s pea Tpexnenst
H3MEPHTEJIBHOT MOTPEIMHOCTH .
BEJIHYHHBI MOTPEIUHOCTH JOMYCKACMOH L
IMposeps 0 KaHana 6e3 H3MEPHTEJIBHOTO =
KOHTPOJIHPYEMOTO NOJKTIOYASMOTO NOTPELIHOCTH =
eMas yuera KAHAJA C Y4ETOM &
Kanan nmapamerpa NEPBHYHOTO H3MEPHTEBHOTO
TOYKAQ, MNOJKMOYACMOT0 H3MEPHTEHHOTO NOJKIIOYAEMOT O KaMana 5
% nuam. HsmepeH NEPBHYHOTO MEPBHYHOTO N
3anaHHOE npeodpazoBaTe, VCTAHOBICHHBIE |9
NS HOE mpeodpazoBaren A npeodpasoBaTe, HII
SHAMCHHE 1YL ALAR Yo-Bo Yu-Avi
1 2 3 4 5 6 7 8 9
5
25
50
75
95
Tabmima A2
IIpenemb
IpuBeneHHAA e .
IpoeepsieMad | 3aZaHHOE 3HAUCHHE U3MepeHHOS JOTYCKAeMOi
K JHANIAZ0HY : 3akmoue-
Kanan TOYKAQ, BBIXQOAHOIQ TOKA. FHAUCHHE BBIXOJHOIO MOTPEIITHOCTH
o MOTPELIHOCTb HHUE
% IHAIL Lon MA TOKA, I,5, . MA . H3MEPHTEILHOTO
VK Y. %0 KaHana . Yo
1 2 3 4 5 6 7
3
25
50
75
95
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