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AHHOTALIAS

Hacrosimuii JOKyMEHT sIBJIsIeTCSl PYKOBOJICTBOM OIlepaTropa K MPOrpaMMHOMY OOECTIEYEHHUIO
YCTaHOBOK BHOpPaIMOHHBIX MoBepodHbIx ZET 424 (nanee — ycranoBku ZET 424), pa3zpaboTaHHbIit
B OO0 "OTMC", r. 3enenorpa.

[TporpamMHOe oOecrieueHHe SBISETCS YaCThIO IPOrPaMMHO-ANNApaTHOIO KOMIUIEKca JJis
MOBEPKM W KaJdHMOpPOBKHM BHOPOM3MEPUTENBHBIX IpeoOpa3oBaTeneii, BHOPOMETPOB M JAPYIHX
CPEACTB HM3MEpPEHH M KOHTPOJS MapaMeTpoB BHOpanuu U 00eCHeuMBacT BOCIPOU3BEICHHE
BUOPOCTEH/I0M 33/IaHHBIX ITapaMEeTPOB BUOpALUH, a TAKXKe OIpeJesIeHHE TapaMeTpOB OBEPSIEMOT0
U/ KanuopyeMoro BUOPOU3MEPUTEIBHOTO IIpeodpa3oBarTeis METOAOM CPAaBHEHUS C ATAJIOHHBIM

npeoOpa3zoBaTeseM.
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IIpunsATHIC 0003HAYECHUS M COKPALCHUS

OC — onepanrioHHas cucTremMa
BUII — BubpousmepuTenbHblii MpeodpazoBaTeb
KVY- koaddunuent ycunenus

ITO — nporpamMmHOe oOecieueHe
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1 Ha3zuayenue

PykoBoacTBO omepaTopa mperHa3HaueHo JAJsl MPOBEIeHUs TIOBEPKU BHOponpeoOpa3oBaTeneit
B cootBeTcTBUU ¢ ['OCT P 8.669-2009 «BuOpoMeTphl C Mbe303ICKTPUICCKUMHU, WHIYKITHOHHBIMH
U BUXPETOKOBBIMU BHOpOMpeoOpazoBaTensiMi. MeToIuKa MOBEpKU», sl IPOBEICHUS KaTHOPOBKU
B cootBerctBUH ¢ ['OCT ISO 16063-21-2013 «Bubpauus. Metoasl KaauOpOBKH JAaTYUKOB
BuOpauuu u ynapa. Yacte 21. BuOpaunonnas xanuOpoBKa CpaBHEHHEM C 3TaJOHHBIM
npeoOpa3oBaresieMy, a TakKe IS IPOBeACHHs yaapHoi kaimmuOpoBku B coorBeTcTBUU ¢ ['OCT P
NCO 16063-22-2012 «Bubpamus. Meroasl KaauOpOBKH AaTYUKOB BHOparuu U yaapa. Yacts 22.
VYnapHast kanuOpoBKa CpaBHEHHEM C ATAJOHHBIM IpeoOpazoBarenem». PyKoBOACTBO omeparopa
COJICPXKHUT OIMCaHWe HHTepdeiica mporpamm, PEeKOMEHJAIMM MO HACTPOHKE O0OpYHOBaHUS WU
MOPSAOK NeUCTBUIN IPU IPOBEICHUH TOBEPKH.

I'OCT P 8.669-2009 pacnpocTpaHsercss Ha BHOPOMETPHl C MbE30IEKTPUUCCKUMH,
WHIYKIMOHHBIMH W BHUXPETOKOBBIMH BHOpPONpPEOOpa3OBaTENsAIMH, BKIIOYAsh BHOPOMETPHI C
BCTPOCHHBIMH  (WJIBTPAMH,  IhE30UICKTPHUECKHE,  HMHAYKIMOHHBIE M  BUXPETOKOBBIC
BUOpompeoOpazoBaTeny, BKIOYash BUOpompeoOpa3oBaTeNd C BCTPOCHHBIMH  COTJIACYIOLTUMU
YCUJIUTENSIMU U C TOKOBBIM IHTAaHHWEM, M YCTaHABIMBAE€T METOJUKY WX TEPBUYHOU U
IIEPUOIUYECKON ITOBEPOK.

[lepuomuueckass moBepKka BHOPOM3MEPHUTENBHBIX Ipeodpa3zoBaresieid  OCYIIECTBISIETCS
METOJIOM CPaBHEHUS C 3TAJTOHHBIM IIPeo0pa3oBaTese Ha UCIIBITATEIbHOM BUOPOCTEHIE.

I'OCT ISO 16063-21-2013 ycraHaBIuMBaeT MeTOA KaJIMOPOBKU IpeoOpa3oBarenent
MOCTYMATeIbHOW BUOpAIlMM METOJOM CpaBHEHHs, C WCIIONb30BaHUEM IOJIMTaAPMOHUYECKHUX,
FapMOHUYECKHX U CIy4alHBIX KOJIE€OaHUH.

I'OCT P UCO 16063-22-2012 ycranaBnuBaeT TpeOOBAaHUS K METOJaM yJapHOH KaauOpOBKU
CpaBHEHHEM mpeoOpa3oBaTesiell MOCTyHaTeabHOH BHOpAallMM C HUCIOJNb30BAHUEM H3MEPEHUH

OIIOPHOI'0 YCKOPEHUSI, CKOPOCTHU WJIM CHJIBI IIPU 3a/IaHHOM YAapHOM BO30YKJIEHUH.

Cursan co BCTPOEHHOI'O TeHepaTopa KOHTpoyjiep cOopa JaHHBIX CIIEKTpa IOCTYyNaeT Ha
BUOpPOCTEH/T uepe3 YCHJIUTENIb MOIIHOCTH. BBIXOJHBIE CHTHANBI 3TAJOHHOIO U TOBEPSEMOTO
BUOpPALIMOHHBIX ITpeoOpazoBaTesell MOCTYNalT Ha BXOJHbIE KaHAJIbl KOHTposuiepa cOopa JTaHHBIX
(konTposIep cOopa naHHbBIX). Ecnu BHOpOM3MEpUTEbHBIA MPeoOpa3oBaTeib MMEET 3apsa0BbIi
BBIXOJI, TO OH MOJKJIIOYaeTCs KO BXOJy KOHTpoiuiepa cOopa JaHHBIX uYepe3 YCHIIUTENb 3apsia.
Bubpousmepurensuble mpeobpasoBarenu ¢ BbixogoMm cranaapta ICP moakitouaercs KO BXoJam
Hanpsimyto. KonTposuiep cOopa TaHHBIX MOAKIIOYAETCS K KOMIBIOTEPY WIIM HOYTOYKY, Ha KOTOPOM

YCTaHOBJICHO TIporpammHoe obecrieuenne ZETLAB.
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2 TpeooBanus K coctaBy annapatypsl u [10

2.1 Cocmae annapamypul
Jlyist mpoBeieHUs OBEPKU BHOPAIIMOHHBIX MTpeoOpa3oBareseii Tpedyercst CIeayIOIHi COCTaB
000pyI0BaHUSA:
e BuOpOCTEH]I B KOMIUIEKTE C YCUIUTEIIEM MOIHOCTH.
¢ biok ynpasieHuss BUOPOYCTaHOBKH.
e DTaJOHHBIA KaHAJI HW3MEPEHHUs NapamMeTpoB BHOpauuu (BHOpompeoOpazoBaTenb C
BBIXO/IOM TI0 HAIPSDKCHUIO WITH 3apsy).
e VYcunurens 3apsaa.
e IlepcoHanbHBII KOMIIBIOTEDP C YCTAHOBICHHOHN omeparuonHoi cucremoir Windows u

MIporpaMMHBIM oOecIiedeHue il IOBEPKH BUOpoIpeoOpa3zoBareeii.

2.2 Cocmas npozpammmnozo obecneuenus

B cocras nporpammHoro obdecredenus sl IOBEpKU BUOponpeoOpazoBaTesel BXOIAT:
e [10 ZETLAB (mocraBiseTcs ¢ KOHTPOJUIepoM cOopa JaHHBIX).
e IO SCADA cucrema ZETVIEW.
e JIO "IloBepka BuOpomnpeoOpa3oBareneil”" B cocrase:
- ucnoJiHgeMbId (aits mporpammsel «PV.exey,

- UCXOAHBIH (haitn mporpamMmel «PV.zvXy»;

¢aiinbl KoHGUrypauuu: (aiia 4acTOTHOTO psAJa, Aa0JIOH OTYETAa;

M300paKeHUsl, UCII0JIb3yEMBbIE B ITPOrpPaMMe.
e [10 «/ImMHHOXOIOBOM CTEH/» B COCTABE:
- UCHOJHsEeMBbIH (aitn mporpaMMsl «/[TMHHOXO/10BOM CTEH/I.€Xe»;

- UCXOJHBIN (hailsl mporpaMMsel «/[TMHHOXOIOBOM CTEH.ZVX).

2.3 Tpebosanusa k komnoviomepy
Jnis koppekTHO# paboThl nporpammuoro odecreuenuss ZETLAB komnbroTep 101keH
YJIOBJIETBOPSATH CIETYIOIUM TPEOOBAHUSAM:
e JIByXbBsJIEPHBIH Mporieccop mim donee;
® TaKTOBas YacTOTa npoueccopa — He Menee 1,6 ['T;
e olepaTuBHas MaMATh — He MeHee 2 ['0;
e CBOOOJHOE MECTO Ha JKECTKOM JHCcKe — He MeHee 20 I'0;
e pazpenieHue 3kpaHa He MeHee 1280%1024;
® HaJIWYKMe MaHUIYJIATOPA «MBIIIb)» WIA HHOTO YKa3aTeJIbHOTO YCTPONCTBA;
® HaJW4Me CTaHAAPTHOW KJIaBUATyphl NI MHOTO yCTPOKCTBA BBOAA;

e npuBog CD-ROM nns ycTaHOBKHM HpOTrpamm;
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e nomyctuMmblie Bepcuu OC:
0 Microsoft® Windows® 7 32/64 paspsimnas ¢ makeroM ooHoBIeHUs SP1;
0 Microsoft® Windows® 8 32/64 pa3psinHas;
0 Microsoft® Windows® 8.1 32/64 pa3psinnas;
0 Microsoft® Windows® 10 32/64 pazpsianHasi.

2.4 Hoenmugpuxayus I10

[Tpu onpenenennu HACHTU(HUKAMOHHBIX TAHHBIX TPOTPAMMHOTO 00ecieueHHs! OIpeaesieTcs

COOTBETCTBUE MpOrpaMmHoro obdecriedenust Tabnuue 1 u3 Onucanus Tumna.

W nentudukaoHHble TaHHbIE (TPU3HAKH) 3HaueHus
Wnentudukanmonnoe HaumeHopanue 110 ZETLAB
Howmep Bepcun (uaentudukanuonusiii Homep) 110 He nmxe 2021.03.15
Iudporoit uaentudukarop 1O 6c8fa28942h3337e79341d74e44eccal
Anroputwm BeruuciieHus nudposoro uaeHtugpukaropa [10 md5

I/IILCHTI/I(l)I/IKaI_II/IOHHLIC CBCACHUA OTO6pa)KaIOTC$I B okHe «O nporpamMmer», KOTOpas

3amyckaetcst u3 nanenu ZETLAB:

.

ZETLAB

Bepcun 2021.08.31

[lporpammHoe o6ecnevenne /ZETLAB ®
md5 a?a7cdl7baddb2ed5c72baas0 140f6F

MeTponoryEcKH 3HEYHMER YBCTE:
md5 6c8fa?Bt42b3337279341d74ed4eccal

ZETLAB *S3NEeKTPOHHBIE TEXHOMNOTMIW U METPONOTMYECKWE CHCTEMBI'
R e DL Bce npaBa 3alMILEHbI

ITpaBa mocTyna moss3oBaTenei peanu3oBansl cpeactamu Windows.

AJITOpUTM pacdeTa KOHTPOJIbHOW CyMMBI - Md5, Kon4ecTBo pa3psaoB 128 Our.

B kauectBe mamaru IIO wucnone3yerca onepatuBHas maMars [IK.  3ammura ot
HECAaHKIIMOHMPOBAHHOTO JIOCTYNa K MaMATH, HCIOJb3yeMOW MpPOTrpaMMHBIM OOECIIEYEeHHUEM CO
CTOPOHBI JIPYTHX MPOrpaMM OCYIIECTBISIETCS CPeICTBaMU orepaloHHOoM cuctemsl. 110 xpanurcs
Ha xectkoM nucke [1K. CrnenmnanbHoM 3amuTel 0T HaMepeHHoro yaanenus [10 He nmpegycMoTpeHo.
Boccranouts 1O mpu 370HaMEpEHHOM YAAACHMHM MPOrpaMMbl MOKHO, ucmoib3ys flash-
HakonuTesb ¢ aAucTpubytuBoM I[1O, BXOIAIIMM B KOMIUIEKT MOCTaBKH. HecaHKIMOHHMPOBaHHOE
u3MeHeHue, Jubo ynaieHue KommnoHeHTOB IIO mpuBeger K HEBO3MOXHOCTH — 3alycka

nporpammuoro obecneuenuss CKCB.
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B IIO peanu3oBaHO BCIUIBIBAIOLIEE OKHO B IIPpaBOM HWJKHEM yIJIy DJKpaHa, ¢
OpeIYNpexIalonMM COOOIIEHNEM B cily4yae KaKHUX-TO HEHCIPaBHOCTEH, a Takke B BUJC
BOCKJIMIIATEIILHOTO 3HaKa ¢ MH(OPMALIMOHHBIM COOOIIEHHEM O HEKOPPEKTHBIX HacTpoiikax B [10

HJIM HCKOPPEKTHOM IMOAKIHOYCHHUN O60py,I[OBaHI/IH.

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»
tei./akc: (495) 739-39-19, www.zetlab.com



3 Ycranoska [10 n noak;IyeHue annapaTypbl

3.1 Hopaoox ycmanoexu I10 u konuposanus ¢haiinos
Ycranosuts B mopt USB kommbrotepa flash-nakonurens ¢ I10 (M3 KOMITIIEKTa TOCTAaBKH);
3amycTuTh YCTaHOBOYHBIN (aiin «ZetLab.msi» u ciemys yka3aHUSM IPOU3BECTH YCTAHOBKY
nporpammHuoro obecrieuenus ZETLAB Ha kommbroTep.
Cozmarp Ha gucke "C" manky '"lIpoektel" um ckomwpoBarh B Hee manku «PVy» wu
«/IMMHHOX0I0BOM CTEH», YTOOBI UCMOJIb3yeMbIe MPU paboTe mpoekTa (aiilyibl ObUTH pa3MelleHbl B

HEOOXOUMBIX JUPEKTOPUSIX.

3.2 Ilookntouenue u Hacmpoiika KOHmMpoNIEPa coOopa OAHHBIX

[TonkitoueHue KOHTposuiepa cOopa JaHHBIX K KOMIIBIOTEPY M HACTPOMKY H3MEPHUTEIbHBIX
KaHAIOB JUIs pPa0OTBI C OSTAJOHHBIM KaHAJIOM H TIOBEPSIEMBIM  BHOPOM3MEPUTEILHBIM
npeoOpa3oBaTesieM IPOU3BECTH COTIIACHO IMYHKTY 3.3 pYKOBOJACTBA MO SKCILTyaTalluu «Y CTAHOBKU
BUOpannoHHbie nosepounbie ZET 424. PykoBozacTBo 1o skcmyaranuu 9TMC.402248.001 PDO»y.

Jlns  KOppeKTHOM paboThl MPOTrpaMMHOrO OOecredyeHHus MpU HACTPOWKe (KCIMONb3Ys
nporpammy «Jlucreruep ycrporictB» u3 coctaBa [10 ZETLAB) cienyer ycTaHOBHUTH CIICIYIOLIHNE
3HauEHUs IapaMeTpOB KOHTpoJIepa cOopa JaHHBIX:

e yactorel auckpernzanuu ALTI/LAIT: 50/100 x['m mpu mpoBeaeHWH HW3MEpEHHA Ha
gactorax A0 20 kI'm; 25/50 mpu mpoBemeHun u3MmepeHuil Ha dacrtotax mo 10 k[t 5/10 npwm
IIPOBEJEHUH U3MEPEHNH Ha yacToTax 10 2 Kl'1y;

® HAMMCHOBAHHS HM3MEPUTEIbHBIX KAaHAJIOB KOHTpoJuiepa (K KOTOPBIM IOJAKIFOYCHBI
JTAIIOHHBIA KaHaJl W TIOBEpsieMblii BHOPOM3MEPUTENbHBIN TMpeoOpa3oBaTeNn) TakK, 4YTOOBI
o0ecneunTh y100CTBO UX UACHTHU(PHUKAIIUHU MPU paboTe ¢ IPOrpaMMOi;

® YYBCTBUTENIBHOCTh M €JUHMIBI U3MEPEHUs: AJIS MOBEPSIEMOro BUOPOU3MEPHUTEIHLHOTO
npeoOpaszoBarenst 0,001 B/MB; mns sTajioHHOro KaHajia 3HAYE€HHWE YYBCTBUTEIHHOCTH B
COOTBETCTBUH CO CBHJICTEIBCTBOM O TIOBEpPKE (€AMHUIIBI n3MepeHus MB/g wimu MB/m/c”2).

e 3HauyeHue mnapamerpa KV (mpu ycioBMM HUCHOJB30BaHUS BHEUIHETO YCHIJIMTENS) B

COOTBECTCTBUH C YCTAHOBJICHHBIM HAa BHCINHEM YCHUIIUTEIIC KOS(l)(l)I/IHI/IeHTa YCUIICHUA.

3.3 Ilooknrouenue eubpocmenoa
[MoakmroyeHne BUOPOCTEHAA MPOM3BECTH COTVIACHO PYKOBOJCTBY OKCIUTyaTallMd Ha

BUOPOCTEH/I.
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3.4 Ipunyun pabomsl u nposepka pabomocnocooOHocCmu annapanmypol

Omneparopom 3ajmaercss BHOPOYCKOpEHHE, KOTOpOE€ HEOOXOAMMO BOCHPOM3BOIUTH Ha
BUOPOCTEH 1€ U HaualbHBI YPOBEHb F€HEpaTOpa.

ITocne 3amycka npoBepKHU:

® C reHepaTopa MOJAeTCsl CUTHAI Ha4aJIbHOTO YPOBHS,

® PEruCTpUpPYETCSl CHUTHAlI [0 M3MEPUTEIbHBIM KaHaliaM, K KOTOPBIM MOJKJIIOUEHBI
STAJIOHHBIN KaHaJ U MOBEPSIEMbIil BUOPOU3MEPUTEIbHBINA IPE0Opa30BaTENb,

® [IOKa3aHWs [0 OJTAIOHHOMY KaHaly CpaBHUBAIOTCA C 3aJaHHBIM 3HAaYCHHEM
BUOPOYCKOPEHHS U BBIYHCISETCA 3HaUeHUE K03 puiimenTa noacTpoiku reneparopa,

® YCTaHaBJIMBAeTCd HOBOE 3HAUCHUE HANpsHKEHUS TeHepaTropa, olecledynBaroiiee
TpeOyemoe ycKopeHue BUOpocToIIa.

[lepen mpoBenenuem padbotr ¢ mnporpammoit «lloBepka BHOPOJATUYMKOB» PEKOMEHIYETCS
MPOBEPUTH pabOTy OCHOBHBIX 3JIEMEHTOB YYaCTBYIOIIHUX B TIOBEPKE.

Ycunurenb MOIIHOCTH JOJKEH OBITh HACTPOEH TakuM oOpa3oM, YTOObl JAMHAMUYECKUIN
JMana3oH reHepaTropa KOHTPOJuIep cOOpa JaHHBIX CIIEKTpa OXBaThIBaJl JUAa30H HANpPSKEHUM BO
BCEX U3MEPEHUSX.

[Ipu cnumkoM ManeHbKOM KOd(pGUIMEHTe YCUJICHHS CHUTHAll MOXET OKa3aThCs
HEJOCTAaTOYHBIM JUJISl IPOBEICHUSI U3MEPEHUN Ha BHICOKUX YaCTOTaX WM MPHU OONBIINX 3HAUCHUAX
yckopenust. [Ipu Gonboiom Kod(pUIMEHTe YCUIICHNST Ha HU3KHX 4YacTOTaX M NP MUHHMAaJIbHBIX
3HAYeHUSI BUOPOYCKOPEHHSI OTPEITHOCTh YCTAHOBKU HAINPSHKEHUS TEHEPAaTOpa MOXKET TIOBIHATH Ha
pe3yabTarhl. TakuMm 00pa3oM, ONTUMAIbHBIM SIBIISIETCS CpelHee TOJO0XKEHHE peryisTopa
Kod(UIMEeHTa YCUIICHHUS.

JUis  TOYHOW HACTpOWKM YCHJIUTENS MOILIHOCTH HEOOXOJUMO MPOBECTH H3MEPEHHUs
kod(¢uimenTa mnpeoOpa3oBaHHUsl TMOBEPSEMOr0 BUOPOM3MEPUTEIBLHOTO IpeoOpa3oBarens B
KpalfHUX TOYKAaX YaCTOTHOTO M aMIUIMTYJHOTO JHMAlla30HOB B PYYHOM peXHME, IOA0upas
KO3 QUIMEHT yCUJIEHHsI TaKMM 00pa3oM, 4TOObI MpH KaXJOW MPOBEpKE YpOBEHb CHUTHAja ObLI
ONTUMAJILHBIM JIJIS1 U3MEPEHUH, a OCLIUIUIOrpaMMa CUrHajia Oblia 6e3 HCKa)KeHHH.

st mpoBepku kodpduimenta npeodbpa3oBaHusi B PyYHOM PEKHUME HEOOXOAUMO 3alyCTUTh
crnenyromue nporpammbl u3 coctaBa ZETLAB (Pucynok 1):

e [‘eneparop curnainos (pasnen «I'eHepaTops»)
e BoasT™meTp mepeMeHHOro Toka, 2 mr. (pazaen «M3mepenue»)
o Ocuumiorpad (pazaen «OTodpaxkeHue)

B mporpamme «I'eHepaTop cHUrHajioB» BblOMpaeTcs BkIaaka «CHHYC», YCTaHaBJIMBAIOTCS

0a30Bo€ 3HAaYEHHE YacTOThl U HaualbHOE 3HaueHue ypoBHs. /st momaum curHana c Beixona AT

HCO6XOI[I/IMO HaXXaTb KHOIIKH «I[06aBI/ITB» U «BKIIOUYUTHY.
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Ocuuiutorpad HacTpauBaeTcs Ha OTOOpakeHHE IBYX CHrHasoB. MHTepBan OTOOpa)xKeHHs
BBIOMpAeTCsl B 3aBHCHUMOCTH OT 4YacTOThl CHTHaja. YacToTa pa3BepTKH CHUTHalla BBIOMpaeTcs
MaKCHMaJlbHasl.

BonbTMeTpBl NEpPEMEHHOrO TOKAa HACTPAaMBAIOTCS Ha M3MEPEHHE YPOBHEW CHUTHAIIOB
ATAJIOHHOT'0 KaHaja U MOBEPIEMOro BUOPOU3MEPUTENBHOrO mpeodpasosareis. Bpems ycpenneHus

JaHHBIX BBI6I/Ipa€TCSI B 3aBHUCHUMOCTH OT 4YaCTOTBI CHUT'HaJIa. I[JISI HU3MCPCHUA aMIUIMTYJbl CHUI'HAJIa

HEO00XOIMMO YCTAaHOBUTH TAJIOUKY «AMILIUTYIa».

-

! MHorokaHaneH eI ocuynanorpad

E=dteEs

B renepatop curriancs [=]l® =]
Brifop curHanos t=0.00000 ¢ O6pasycewin =0297 g OfipasuossE » | WHTepsan, c OTH. BpemMa
[ -omya | -am -uM -twna | -Bxon | -Baprep | s posoon [ 0:35:13.9
+Cmyc | pjn | -wyw [ - [ -meram [ wen | -aaiin . Ao
11:22:02.95
TMapaMeTpkl CHHYCOMARNEHArD CHMHana HacteTa 0
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. [ cosmew
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Bpema. c
B Vsmepurens nepemeriroro snauenna - OBpasuossiii = = |[=] t=0.00000 c Mosepsemuid = 0.2974 mB Crew. 0%, %
== = o =
Ofpasuoeslii ¥ -
05 [] cumxpo
— OrHo N2
Aunmygs, 1B v !
Ypoeerb, %
Meareniolc 0
o :
= dporT
B Bonermetp nepementiore Toka - Mosepaemeii = = |[=]
Mosepsembin ¥ WrTepnonauia
| [Tl coeuerme
Aunmuryns, ab v 05 [T Macwra6 ¥
M — — 0 0.005 0.01 0015 0.02 0025 003 0035 0.04 0.045 [l Moz ¥
Bpems, ¢ TouKM

Pucynoxk 1. IIpoBepka B py4HOM pexuMe

ITo ocummmorpady onenuBaetrcs dopma curnana. Ilossiaenune nmomex (PucyHok 2) moMumo
MPEBBILIEHUS] JOITYCTUMOIO YPOBHSI KojeOaHu BUOPOCTOIIa, MOXKET OBITh CBSI3aHO C HEHAJE)KHBIM
KpEIUIeHHEM MJIU ¢ KojeOaHusMU kabens. Ha HU3KMX YacToTax JOIMycKaeTcsl UCKakeHue (Gpopmbl

CHTHaJIa M0 CPaBHEHUIO ¢ CHHycouaanbHO# (Pucynok 3).

£ MuoronanansHbiA ocuHAnonpadg Eﬁlgl

MuoroxanaabHbii ocumnnorpad

ViHTepBan, ©

t=0.00000 B@K=-0575 9 MHTEpEaN, © t=0.00000 ¢ Bk =0.010 g
0.500 0.05: 1.000
1} “YacToTa a YacToTa
250kMy v 250k %
Kon-so kHn Kon-go kHn
1 2 - 005 2 v
0 04 02 03 04 1] 02 04 06 08
t=0.00000 MoeepAement = -42.9 wB t=0.00000 ¢ MNoeepAemei = -3.5 MB
100 | D
. I
[Icosmen, o [Jcoemew,
0 Bpema, c Bpema, ¢
[ ez 00000 [ 277 700000
OBHOEB NeHIe -5 OBHOBNEHIE
00 Olcek % Dicek ¥
Crew,"0" % Craew,"0" %
1 0.1 0.2 0.3 0.4 o = 0 0.2 (1.4 (1 i (15 o =

Pucynok 2. [Tomexu Pucynox 3. Hckaxkenne hopmbl curHaia
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AMITTUTYa YCKOPEHUsSI BUOPOCTONIA OMPEeNsIeTCs 0 MOKa3aHUsAM 3TalOHHOTO KaHamna. s
HACTPOMKHU YCUJIMTENS MOIIHOCTH HEOOXOUMO YCTaHABIUBAThH HANPSIKCHUE HA TEHEPATOPE TaKUM
00pa3oMm, 4YTOOBI TOKA3aHHUS [0 STAJIOHHOMY KaHaly ObUIH PaBHBI:

® MUHHUMAJILHOMY 3HAYEHUIO aMIUTUTYIHOTO JTMara3oHa
® MaKCHUMaJIbHOMY 3HAUYECHUIO aMIUTUTYHOTO AHarna3oHa
e 0a30BOH aMIUIUTY/Ie HA MUHUMAaJIbHOW YacToTe

e 0a30BOH aMIUIUTY/Ie HA MAKCUMAJIbHOH YacToTe.

Ycunurens MOMKEH OBITh HACTPOSH TaKuM 00pa3oM, 4TOOBI MPH KaXKIOW MpoBepke (opma
curHasna Oblla CHHYCOHMIaTbHOM WM OJM3KOH K Hel U He HaOII0JaIoCh TTOMEX.

Bo Bcex mporpammax ZETLAB mis kKaxaoro H3MEpUTENIBHOTO KaHalla MPEayCMOTPEH
UHAUKATOp EEM KOTOpBIM MMOKa3bIBA€T MHTETPAJbHBI YpOBEHb CUTHANA U, NPHU MPEBHIIICHUN
MaKCHUMaJIbHO JIOIyCTUMOTO YPOBHS, EPETPY3Ky COOTBETCTBYIOLIErO KaHama. /[Be TpeThuX 4acTtu
MOJIsI MHIUKATOpa OTBEACHBI JIsi YPOBHS CUTHAJA, HE MPEBHIIIAIONIEI0 MAKCUMAJIBHO JTOMTYCTHUMBINA
ypoBeHb. UeMm BbIllle ypOBEHb, TeM OOJbIle 3amoiHsAeTcs HHAUKATOp. [lpu mpeBbIICHUH
MaKCHMaJbHO JOMYCTUMOIO YPOBHSI HMHIUKATOp 3aMOJHSAETCS TIOJHOCTHIO KpPAaCHBIM I[BETOM.
[IpaBbIil kpail HHIUKATOPA OCTAHETCS KPACHBIM JIO T€X IOp, MOKa Meperpyska 1o KaHaity He OyAeT
CHSTA, U TOJIb30BATEJIb HE HAXKMET Ha WHJIUKATOP JICBOM KHOTIKON «MBIIITH.

C oaHO¥ CTOPOHBI, YPOBEHb CHTHANA JIOJKEH MPEBBINIATh COOCTBEHHBIE IIYMbl (MHIMKATOP
3all0JIHEH HE MEHee 4YeM Ha Y4.), ¢ JApyroil — HeoOXoauMo He JONmycKaThb MNEPerpy3Ky IMo
W3MEPUTEIIbHBIM ~KaHajaM. BBITIOJIHEHHE JaHHOTO YCIOBUS OOECMEeYMBAET MaKCHUMAJIbHYIO

TOYHOCTbh U3MEPEHHUI.
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4 Pabora ¢ nporpaMMHON 4acThIO

4.1 Paboma c npozpammoit «Ilosepka eudponpeoopazosameneit no 'OCT P 8.699»
[Tporpamma «IloBepka BuOpompeoOpazoBareneii mo 'OCT P 8.669» npennasHaueHa s
NPOBEICHUS M3MEPEHUI MapaMeTpoB BHOpoIpeoOpa3zoBareieli B COOTBETCTBUHM C METOAMKON
mmepenuit 'OCT P 8.669 B aBromatmyeckom pexume. [Iporpamma coAepKHUT cCleayrolme
CTpaHULIbI:

e ['naBHasg cTpanuua,

* K(A),
* K(F),
o K,

e Tekyuiue 3HaYCHUS.

['maBHas cTpaHMIa mpegHa3HaueHa JJIs ONPENEeNCHUs] JeHCTBUTENLHOTO KO3 (HUIeHTa
npeoOpazoBanus BUII u coxpanenus pesynbratoB npoepku. Ha crpanune «K(A)» npoBoasrcs
U3MEPEHUsl B aMIUIUTYAHOM JHana3oHe (OCHOBHAs MOTPEIIHOCTh U HEIMHEHHOCTh aMIUIUTYIHON
xapakrepuctuku). Ha crpanune «K(F)» npoBoasTcss u3MepeHHs B YAacCTOTHOM JiMana3oHe
(ocHoBHast morpemHocTb U HepaBHOMepHOCTh AUX). Ha crpanune «Km» omnpexnensercs

OTHOCHTEJBbHBINA KO3 PHUIIMEHT peoOpa3oBaHus B IONEPEYHOM HANIPABICHUU.

Jns mepeMeleHyst o CTpaHuLaM MporpaMMBbl IIPEIHa3HAYEeHbI KHOIIKY B 4| (mepexoj Ha

CICAYIONIYI0 CTpaHHLy), ¥ (IIepexox Ha CIeyIOLlyl0 crTpaHuny) u # (Iepexol Ha ITIABHYIO
CTpaHUILY).

Crpanuna «Tekyiue 3HAYCHUS» SIBISETCA JOMOJHUTEIBHOW U TMpeAHa3HaueHa s
OTOOpakeHHsI MapaMeTpOB CHTHAJIOB BUOpompeoOpa3oBaTeNell M TeHepaTopa MpU IMPOBEICHUU

KaKJIOM IPOBEPKH.

4.1.1 Hacmpoiika éneuinezo euoa npozpammaol
[IporpamMma oTKpbIBaeTcst co crpaHuibl «Tekymue 3HayeHus». [ Toro 4rodbl cTpaHuUIa

«Tekymue 3HaueHHs» OTOOpa)kalach COBMECTHO CO CTPaHUI[AMHM MPOBEPKH IapaMeTpoB
BUOpPOU3MEPHUTEIBHOIO MpeodpazoBaTess, ee HeoOXOIUMO NEepeMEeCTUTh B IMPaByl 4YacThb OKHA
IIPOrpaMMBbl: Ha)XaTh JIEBOM KHOIKOW MBIIIM Ha SIPJIBIK CTPAHULBl WU, YAEPKUBAs KHONKY MBIIIH
Ha)XaToM, MepeBeCTH Kypcop MBIIIM B MPaBYI YacTh OKHA IpOrpaMMbl (HE TOPU30HTAIbHO, a

BIIPABO M BHU3):

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»
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[E8 SCADA-cuctema ZETVIEW c\Mpoektoipvipy 2017 exe == B =
naenas KiA) KiF) kn i TeKyuiue sHauEHNA @l -

Tekyluve 3Ha4Yerua

Vposere cugHana sexepamopa (amnn.), uB 0.00
Uacmoma cuanana aenepamopa, (4 25.0
Obpa3uoesii BAM Tun SHaueHue

AxcenepoMemp 0.0000 ¢

Benocumemp M 0.0000 wmw/c
Celcmomemp M 0.0000 wmw

Tirwe 0.000000 cek.
Sa
0015
-002
-0.025
-003

i} 01 fuk3 03

Tun roeepAeMozo damyuxa
Nosepresrwr £y (SIkENM— (]| 0.0082

Time 0.000000 cex
0.3
>
1k
025
o o1 0z 03

t
[¥] ABTOMaciTas ocuManorpagos no ocH Y

Pucynox 4 — Ilepemenienne ctpanuip! « Tekynue 3HaYCHUS

HpI/I 9TOM CTpaHHIIbI 6y,I[YT HMCTh OIWHAKOBYHO IIUPHUHY. FpaHI/IHy CTpaHull MOXKHO

nepcaBurarb, «3axBaTuB» JIEBOM KHOITKOM MBIIIIH:

[ SCADA-cnerema ZETVIEW cA\lMpoextei\pvipv_2017.exe =N (e =
Tnasnas [@) KA KiF} Kn A Texywme sHaueHna  [B] -
MoBepka BUGponpeotGpasoBaTenen FOCT P 8.66 Tekywime snadenns
OnpefsnaHue ko3thbULMEHTa NpeobpaIoBaHNA Vposexs cusrana eenepamopa (amin.), MB 0.00
NapameTpel noeepaemoro BUMN BriGpatk TMN OaT4MKa M Hacmoma cuznana sevspamopa, Iy 25.0
Tun seubponpeotpasosamens |EIC‘HU | VkasaTk gupextopuio Bask gany Obpasuoseid BATT Tun 3HaveHue

Saeodcroll (cepullHeitl) Homep EwiBpams mun damuuka us Gass: @ | Arcenepovemp 0.0000 ¢

Koadpeh. npecfp., MB/g 00100.000 | YeTaHoBHTL NapameTpel AnA Buibpany | | Benocumemp w 0.0000 wvfc
Koagpb. npectp. & / Beibpame u 3adami yaCMOMHkId pAd [ Cedicmomemp M 0.0000 wv

Lbeceaenmiaias 10.0 Peaynetatel penj Time: 0000000 cex
Ycnoeus npoeefeHus uamepenua K i 4ms
PoBE P HelicmeumensHoe sHaverue K, mB/g .
bazoeas vacmoma, MU 160 Omscnoresue K % E Uz
Bazosas aMnaumyda. ¢ 01 d 00 -0.03
v - 0 01 0.2 0.3
bazoeas awniumyda, Mm/c 01 . 00 DE‘:LFTSH Cg:ﬂ‘::-h t
bazoeas amnnumyda, MM 01.50 rq_l | Tun nogepremozo damuuxa
Hauansre!d yp. eeqepamopa (CK3). B 00.05 | ﬁ Mosepsemsiii BHMT % AC ~|| 0.0092
QzpaxuueHue yp. sexepamopa, B u 1 u U Time 0.000000 cex
Q2paHUYEHUE MO YCKOPEHUI, § 07.00 035
OapaHuderue Mo CKOPOCMU, MM/G 1“”.”” = 03
O2paHUUEHUS 10 NEPEMBLUEHLI, MM 02.00 CraprggCron s
’ . T [iKl 02 03
l'eHepartop 1 - t
ZET017-U2 MNe1265 [¥] ABToMacwWITaE ocuManorpagoe no ocH Y

Pucynoxk 5 — M3MeHeHne TOI0KeHHUs TPaHHUIIBI CTPAHHUI]

Hauunate pabory c mporpammoil pekomenayercsi co crpanun «lmaBHas» u «Tekymue

3HAYCHUS:
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ﬂ SCADA-cuerena ZETVIEW c\Mpoexteiipyipy_2017.exe EI@

Tnasnas [@) KAl KIF} Kn - Tekywue sHavenua (B hd
MoBepka BUGponpeo6GpasoBaTenei FOCT P 8.669 Tekywve snayenus
OnpegeneHue KoaddbULMeHTa NpeoBpaIoBaHNS Ypoeens cusHana eeqepamopa (amnn.), B 0.00
NapameTpel noeepremoro BUMN Bribpatk TMN OaT4MKka U3 Bazbl Hacmoma Guzsana aevepamopa, It 25.0

Tun eubponpeobpasosamens |EC‘HU | VkasaTh JUpeKTopuio Baskl JaHHLIX JaTUHKOR | Obpasuoesil BAIT Tun 3HaueHue
S3aeodckoil (CepuliHkiL) HomMep Beifpams mun damuuks us Bassl Axcenepomemp 0.0000 ¢
Kosepep. npecbp., mB/g 00100.000 | Yeranomue napamerpu ans BuBpanHoro THna paTuka | Benocumemp w 0.0000 '
Koaghep. npectip. e / Boibpams u 3adames yacmomHeid pad Celicmomemp M 0.0000 ™M
lpeden omxronerus K, % 1“,“ Pesynbratel nsmepenna K Time 0.000000 cex

Yenoeus npoeenenua uamepenua K HedcmeumensHoe sHavexue K, wB/g 0.0000 'Dumuz
bazoean vacmoma, MU 160 - Omanonesue K % 011 ’7 = 005
bazoeas amnaumyda, g 01. 00 s
bazoeas amnaumyda, Mm/c 01 . 00 UE:LPT';'E Cz:ﬂ‘::h ! o tU : o
Bazosas amnaumyda, MM 01.50 = Tun nogepAemozo damuuka
Hauankkeili yp. eeHepamopa (CK3), B 00.05 o ﬁ TMoespaems:i BIAMT % m 0.0072
QzpaHuverue yp. eeHepamaopa, B ﬂ 1 ﬂ U Time 0.000000 cei
OapaHuueHUe Mo YCKOPEHUID, § [l 7[| U 035
OapaHuderue Mo CKOPOCcMU, MM/G 100.00 = 03
OEIDEHUUE'HUE' o nepeMeLyeHurs, MM 02. 00 O[EPT Cron 1 025

Ljﬂ 1 o1 tM 03
ZETO17-U2 Ne1265 ABTOMACIUTAG OCUHAAOTPAOB N0 OCH Y

Pucynok 6 — [IporpamMma noBepku BubpomnpeodpasoBareneit, crpanuiibl «I maBHas» u «Tekyiue 3HaYCHUSD»

4.1.2 Dnemenmut ynpasieHus
Vmopasnenune mporpammoii «lloBepka BuOpompeodpazopareneit mo ['OCT P 8.669»

OCYLIECTBIISIETCSA C MOMOIIBIO CIEAYIOIIMX KOMIIOHEHTOB: KHOMNKA C KApPTUHKOW, TEKCTOBOE IOJIE,
KOMOMHHMPOBAHHBIN CIMCOK, MOJI€ BBOJA U YCTAHOBKM YHMCIIEHHBIX 3HAUEHUH (CETEKTOp), BXOAHOMN
kaHai. OroOpaxeHue pe3ylbTaTOB MPOU3BOAUTCS C TOMOIIBIO CJIEAYIOIIMX KOMIIOHEHTOB:
U(GPOBOH MHIMKATOP, PUCYHOK-UHAUKATOP, UHAMKATOP YPOBHS CHTHAla, MHIUKATOpP Ipolecca,

ocumiorpadg, rpaduxk.

Knonku

Haxkatne Ha KHOIIKY C KapTMHKOW OCYIIECTBIISIETCS JIEBOM KHOINKOM «MbIIIN». B MOMEHT
OTITYCKaHUSI KHOIIKU «MBIIIN» KHOIKA C KAPTUHKON BO3BPAILAETCS B UCXOIHOE COCTOSHHUE.
[Tporpamma «IToBepka BuOpomnpeoOpaszopareneit mo 'OCT P 8.669» conepxxut crneayromue

KHOIIKU C KAPTUHKOM:

= [Tposectn u3mepenus ko3punreHTa npeodpazoBaHusl, OCHOBHOH MOIPEITHOCTH B JHaNa30He aMILIHTY]]
. U HETMHEHHOCTH aMIUINTYJHOTO MaMa30Ha, a TAkyKe OCHOBOM MOTPENIHOCTH B IUAMAa30HE YacTOT U
HepaBHOMepHOCTH AUX

| ¥ | | Boibparh IMPEKTOPHIO COXpaHeH s (BailToB 0T4eTOB

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI» 15
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CoxpaHUTH Pe3yIbTAaTHl U3IMEPEHUH B (aiin

3 OTKpBITH OCTIEIHUI COXpPaHEHHBIH OTYET
pen

i

OTKpBITh PYKOBOJCTBO OIIEpaTOpa o mporpamme (HacTOSIIIA JOKYMEHT)

At

OOHOBHUTE I/IHq)OpMaIII/I}O 00 U3MEPUTCIIbHBIX KaHallaXx (C,Z[I/IHI/IHaX N3MEPCHU aMHJ'II/ITyZ[BI)

IMepeiiTn Ha TIABHYIO * [MepeiiTn Ha CIIETYIONITYTO *‘ BepHyThest Ha
CTpaHHILy . | crpanumy ‘ HPEABLIYIYIO CTPAHHILY

{
BBHYCTI/ITB HU3MCPCHU . OCTaHOBHTH HN3MCPCHUA

v [ 1O

Texcmoeoe none

TekcToBBIE TIONA MpeAHAa3HAYEHBI JJIsi BBOAA Tha W HoMepa nosepsimoro BUIIL. [lms Toro

9TOOBI U3MEHNUTH 3HAYEHHE TEKCTOBOI'O IOJIS HGOGXOI[I/IMO Ha’XaTh JIEBOM KHOIIKOM «MBIIIIM» B I10JIE

12 , YIAJIUTh TeKyllee 3HadeHue kiaBuiield <Backspace™> kiaBuaTypbl U BBECTH

HOBO€ 3HAYCHHUC C I_II/I(I)pOBbIX KJIaBUI KJIaBUATYPHI.

[Tpu uzmenennu Homepa noepsiemoro BUII 3naueHus UPPOBBIX HHIUKATOPOB COPOCSTCS B

HOJIb, & PUCYHKM-HHMKATOPbl 0TOOPa3AT KapTUHKy © .
Tun u Homep moBepsiemoro BUII ucnonb3yrorcs npu GopMUpOBaHMM OTYETa: PE3yJIbTAThI

noBepku coxpaustorcs ¢ gaitn ¢ HazBaHueM «TTT Ne XXX», rie TTT — tum, a XXX — HOMED.

Buioop u3z cnucka

B nporpamme «lloBepka BuOGpomnpeodpaszopateneit mo 'OCT P 8.669» cnucku 3HaueHUN

MMEIOT JIBa BHJIa KOMIIOHEHTOB: KOMOWHHUPOBaHHBIN criucok (PucyHok 7) u moje BbIOOpa KaHaia

(Pucynok 8).
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Ycnoeus npoBefeHMA W3MEPEeHUH

HauansHas yvacmoma, (4

Koreuras vacmoma, y 0: 4 .
[Lonycmumoe omknoreHue K(F), db 823
.8 ‘ Ofpazuoesii BAMN Tun
25 Axcenspomemp  [VIBC 110 AC -
v BC110

)
m

Benocuuvemp [

BC 1102
BC110_3
Cellcmomemp [ - =
BC110 4

d Time 0.00028! Menepatop 1

WO A WNN = S

20 0.5

40 Pucynoxk 8. Tlone BrIOOpa KaHaa

h

Pucynox 7. KoMOMHUpPOBaHHBIN CIICOK

BriOpatp 3HaueHHE U3 CIIMCKA MOKHO JIBYMsI CITOCOOaMu:
® Ha)XXaThb Ha KOMIIOHCHT CO CIIMCKOM H «MbIIIBIO» BI)I6paTI> M3 PACKPBIBLICTOCA CIIMCKa
3HAYCHHE;
e HaXXaTh JICBOM KHONKOW «MBIIIHM)» HAa KOMIIOHEHT CO CITMCKOM H IIpyu NMOMOIIKU KHOIIOK

KJIaBHATYpPhbI CO CTPEIKaAMHA <I>n<l> BEIOpATh 3HAYCHHE.

H3menenue 3nauenus 6 none 66004a u ycmanoexKu

Jl1s n3MeHeHust 3HaueHus B 1I0JI€ BBO/IA U YCTAHOBKH (CEJIEKTOpP) HEOOXOJUMO HaXaTh JIEBYIO
KHOIIKY «MBIIIIN» Ha MOJ€ BBOJA U YCTAHOBUThH YKa3aTeldb «MBIIIN» Ha pa3psall, B KOTOPOM Oyner
U3MeHAThCA 3HaueHue. Kaxaplil pa3psaa uMeeT u3MeHseMoe unciieHHoe 3Hadenue ot 0 1o 9. Jlanee
JUIsl N3MEHEHHSI 3HAUEHUS B paspsije, yIEp:KUBas MOJIOKEHHE Kypcopa «MBILIM» Ha 3TOM paspsize,
HEOO0XO/IMMO BBECTM 3HAUYEHUE C KJIABHATyphl WM TNPOKPYTKOH pOJIMKA «MBIIIN» H3MEHUTh
3HaueHue. Ilpu BBOJE 3HAUeHMs C KJIAaBHATYyphl, MOCJIE BBOJA 3HAYEHMs] B BbIOpaHHOM paspsie,
AKTUBHOCTh MNEpEeWJeT B CIEAYIOUUN MIaaluil paspsi, B KOTOPOM MOXHO OyAeT MpoJoJKaTh
BBOJ, U TaK Jjajiee 0 caMOro MIIAJIIEro paspsizia. Y CTaHOBUB KypCOpP «MBIIIH HAa CaMbIi MIIQJIINAN
pas3psa MOXHO KHOMKOHM KiaBuatypsl <Backspace™> 0OHyIUTh Bce 3HaY€HHUE JINOO YacTh €ro B MoJIe
BBOJIa U 3aHOBO BBECTH. [Ipu yBeIMYEHMM YMCIEHHOTO 3HAYEHHUs B pa3psjlie MPOKPYTKOM poOJMKa
«MBIIIN» (KYPCOP «MBILIN» JODKEH ObITh YCTAHOBJIEH Ha M3MEHSIEMOM pa3ps/ie) 3HaYeHHE B ITOM
paspsane OyaeT yBeNTUYMBATBHCS, M C KaXJbIM HOBBIM 00OOpOTOM 3HA4eHMH B 3TOM paspsjae OyayT
YBEJIMUMBATHCS 3HAUYEHUS CTApIIMX pa3psAnaoB. IIpy yMEeHbIIEHMN YMCIEHHOTO 3HAYEHUS B pas3psie
MPOKPYTKON POJIMKA «MBIIIM» 3HAUEHUE B 3TOM paspsie OyJeT yMEHbIIAThCS, U C KaXIbIM HOBBIM
000pOTOM 3HaUEHUH B 3TOM paspsje Oy1yT yMEHbIIAThCs 3HAUEHUs CTApLINX Pa3psiioB.

VYcTaHOBKA YMCIEHHBIX 3HAUYEHHH B IOJIAX BBOJA M YCTAHOBKM TAakKXE BO3MOXKHA U B
TtekcToBoM moisie (Pucynok 9), xotopoe mosiBisieTcst mociie ObICTPOro JBOHHOTO Ha)KaTHsl JIEBOU
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KHOIIKOM «MBIIITHY 110 KOHKPCTHOMY IIOJIFO BBOJId 1 YCTAHOBKH. B sTOM TEKCTOBOM I10JI€ 3HAUCHUE

TOTO WJIM UHOTO TTapaMeTpa BBOAUTCS C HU(PPOBBIX KIABUII KJIABUATYPHI.

| 0400 ‘ | I
1.00|

W-LUIII

PI/IcyHOK 9 — YcTaHOBKA YHCIEHHOTO 3HAYCHUS

Huouxayusn

UucneHHbIe 3HaYeHUsI 0TOOpaXaroTcsa Ha HU(POBBIX UHIUKATOPaX | o4 |

PucyHoK-uHIMKATOP OTOOpaXkaeT OAHY U3 3arpy>KEHHbIX KAPTUHOK B 3aBUCUMOCTH OT CBOETO
cocroanus. Ilpm 3amycke mnpoBepku Kakoro-nubo mnapamerpa BUII, coorBercTByromue
PHCYHKH-HHIMKATOPBI NEPEBOIATCA B HEONMPEACICHHOE COCTOSHHE U OTOOPaXKaloT KapTHHKY <.
ITo OkOHYaHMM M3MEpPEHUN IOJyYEHHBIE PE3yJbTaThl CPAaBHUBAIOTCA C 3aJaHHBIM OIEPATOPOM
JIOITYCKOM U OTOOPa)aroT KAPTUHKY ¥ , €CJIM 3HAYCHHE [IapaMeTpa COOTBETCTBYET TPEOOBAHUSIM, B
IIPOTUBHOM CJIy4ae 0TOOpaKaeTcsl KapTUHKA 2% ,

PsanoM ¢ KOMIIOHEHTaMU BXOJHOM KaHajl pacIiojararoTCss MHAMKATOPHI YPOBHS CUTHAJIA IO
BbIOpaHHOMY KaHaiy. MHaukaTtop ypoBHs B 110Ka3bIBa€T MHTETPAlIbHbIM YpOBEHb CUIHAJA M,
IpU HPEBBILIEHUM MAaKCUMAaJIbHO JOIYCTUMOIO YPOBHS, HEperpy3Ky BbIOpaHHOro KaHana. J[Be
TPETbUX YaCTHU IO/ MHAMKATOpPAa OTBEAEHBbI Ui YPOBHA CHUIHajga, HE IPEBBIIAOLIEIO
MaKCHMaJIbHO JOMYCTUMBIA ypOBEHb. UeM BbIllI€ YpOBEHb, TEM OOJIbIIE 3AIOIHAETCS UHAUKATOP.
IIpn mnpeBBINIEHUM MAKCUMAJIbHO JOIYCTUMOIO YpPOBHS HWHIUKATOP 3alOJHAETCS IOJHOCTBIO
KpacHBIM LBETOM. [IpaBblil Kpall HHIMKATOpa OCTAHETCS KPACHBIM JI0 TEX II0P, MOKa NepEerpys3Ka 1o
KaHaJly He OyZleT CHATA U [0JIb30BaTeb HE HAXKMET Ha MHIUKATOP JI€BOW KHOMKOM «MBILIH.

B nponecce npoBeneHuss M3MepeHUl U BO BpeMsi (OPMHUpPOBaHUS OTYETa B Iporpamme
0TOOpaxkaroTcsi MHAMKATOPHI nporecca 1. [lo okoHYaHUU U3MEpPEeHUN WK POPMUPOBAHUS

OTUCTa MHAUKATOPHI ITpoLecca NepeCTar0T 0T06pa)KaTBC}I.

Ynpaenenue ocyunnozpagpom u cpagpuxamu

[Tepemenienue kypcopa rpaduka Ha Hy)KHOE BpeMs (4acTOTy, aMIUIUTYAY) OCYIIECTBISETCS
HECKOJIbKUMH CIIOCO0aMHu:
® TIOABCCTH YKas3aTcjib «MBIIIN)» Ha HYXHOC BPEMA, HAXaTb, U YACPKHUBad Ha)kaTou
JIEBYIO KHOTIKY «MBIIIIHY, T0XKAAThCS TTOKa Kypcop Tpaduka (BepTUKaIbHAS JTMHHS ) HE CPABHSIETCS C
YCTaHOBJICHHBIM yKa3aTeleM «MbIIny. [Ipu HaxxaTol W yJaep>KMBaeMOil JIeBOM KJIABUIIE «MBIIIIF
Kypcop rpaduka OyaeT ciaea0BaTh 3a IEPEMEIICHHEM YKa3aTes «MBIIITN» 10 TpaduKy;
® IpU aKTHUBHOM MoOJe Tpaduka HaKaTh JIEBOM KHOMKOM «MBIIIN» Ha Toyie rpaduka, u,

IIPU TIOMOIIM POJIUKA «MBIIINY, TIEPEMeIaTh Kypcop rpaduka;
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e Mpu AaKTUBHOM TMoje Trpaduka TMepeMelleHne Kypcopa BJIEBO OCYIIECTBISIETCS

Ha)XKaTUEM U yJIeP)KMBAaHUEM KHOTIKU KJIaBHATYphl <A> (B JJaTHHCKOHN packiaake), BupaBo — <D>.

4.1.3 Cmpanuya «Tekywue 3nauenusn»
B mporpamme «IloBepka BuOpompeobpaszoBateneii mo ['OCT P 8.669» wusmepenus

MPOBOJIATCS aBTOMATUYECKH B COOTBETCTBUM C BBIOpAaHHBIMH YCJIOBHUSIMU. JlJIsi KOHTpOJISL XOJa
U3MEpPEHUIl Ha DJKpaHe MOTyT OTOOpa)xaTbCsl TEKYIIME IOKa3aHHsS BOJIBTMETPOB, HACTPOMKH
reHeparopa M OCHWIIOrpaMMbl CUTHAJIOB. [l 3TOro mnpenHa3HaueHa CTpaHULA [POrpaMMBbl
«Tekymme 3HaueHus». s Toro, 4roObl crpanuna «Tekymme 3HaueHUs» OTOOpa)xanach B
JIOTIOJIHUTEILHOM OKHE, HEOOXOIUMO Ha)XaTh JIEBOW KHOIKOW «MBIIIM» HA SIPJIBIK CTPAHUIBI U,
YAEPKUBAsI KHONKY «MBIIIN» HAXKATOU, IEPEMECTUTh CTPAHUILYy B IIPaBYIO 4acThb OKHA IPOTrPaMMBbI
ZETView (Pucynok 10).

BAKHO: na Bknanke «Texkymue 3HaueHUs» BbIOMPAIOT U3MEPUTEIbHBIE KaHaJbl
oOpasuoBoro u mnosepsemoro BUIL. Eciu npu mnoaxmrouennn HoBoro BUII mapamerpsr
M3MEPUTENIbHBIX KaHAJIOB HE U3MEHSUJINCh, TO IJIi KOPPEKTHON padOoThl MpOrpaMMbl HE TpedyeTcs
BHOBb BBIOHMpaTh H3MEpUTEIbHBbIC KaHajbl. Eciu B KauecTBE H3MEPHUTEIHHOTO KaHaia BBIOpaH
HECYIIECTBYIONINI KaHal, HO MOJIe BIOOPA KaHaJIa H3MEHHUT CBOMU IIBET HA KPACHBIH.

Ha mudpoBeIx nHIMKATOpax CTpaHHIBl «TeKylne U3MEepeHHs» OTOOPAKAOTCS MMOKA3aHUS
BOJILTMETPOB I0 KaHanaMm o0pasnoBoro u nosepsiemoro BUII (ammmuTynHbie 3HaU€HUS), a TAaKKe
4acTOTa U YPOBEHb CUTHAJIa BCTPOCHHOI'O FeHepaTopa.

[ons BBIOOpAa M3MEPUTENHHBIX KaHAIoB JOPESLOBbIN pacroyaratoTcsi crpaBa OT
Haamucer «OOpasnoseiit BUIl» u «lloBepsiembiii BUII». Tlog wusmepuTenbHbIMH KaHATaMu
PacoIOkKEHbl UHIUKATOPbI HHTETPAIbHOTO YPOBHS CUTHaA «7 ).

[Tox ocummnorpadamu pacmosiaraercsi (jar yCTaHOBKM aBTOMacinTada ocumuiorpadoB 1o
ocu Y. [Ipu ycraHoBneHHOM (hJiare OCYIIECTBISETCS aBTOMAaTUUECKOe MacIITabupoBaHue ocu Y 10
ypoBHIO curHana. [Ipu cHATOM (raxkke W3MEHHTHh TPaHUIBI OTOOpakeHHE CO OCH Y MOXKHO C

HIOMOIIBIO Kypcopa (cM. YrpaBneHue ociuuiorpadom u rpadpukam).
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Pucynox 10 — Crpannnsr «I maBHas» u «Texymire 3HaYCHUSI»

ITo ocu X ocHmLIOrpaMMbl MacIITAOUPYIOTCS aBTOMATHYECKH TaKUM 0Opa3oM, 4ToObI B

TpaHUIIBI 0TOOPaXEeHUs YKIIaAbIBaIoCch 10 Iepruo 0B CUTHANA.

4.1.4 TInasnas cmpanuua
I'maBHas crpanuua mnporpammbl «IloBepka BuOGpomnpeoOpaszoBateneit mo 'OCT P 8.669»

(Pucynok 11) npeana3zHadeHa Aisi:
e BHECEHHUs JaHHBIX O nosepsemom BUII,
® TMPOBEACHUS U3MEPEHUN NeHCTBUTEIHHOTO 3HAYEHUS KOd(pPHIrieHTa mpeodpa3oBaHus,
e coxpaHeHUs oT4yeTa 00 H3MEpeHUsX, BHIOOpA JAMPEKTOPUU COXPAHEHUS] OTYETOB,

OTKPBITUA MMOCJICAHETO OTYCTA.
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Pucynok 11. 'maBHas crpanuna

Kuonku ((il)) u ((LJ» npeaAHa3HauUCHbI AT 3aHYCKa/ OCTAHOBKHU ITPOBCPKHU JIECTBUTEIILHOT'O

3HaueHus: Ko3PPUIeHTa npeodpa3oBaHusl.
i -~
[Tpy Ha)XaTUM HA KHOIKY « » OTKPBIBAETCS OKHO BbIOOpa AUPEKTOPUU COXpaHEHHs (aiiioB

ot4etoB. [Ipu Ha)kaTUM Ha KHOTIKY « - ®) pe3ynbTaThl N3MEPEHUH COXPAHAIOTCS B (aii.

Ilapamempot nosepaemozo BUIT

B pamke «llapamerpsr mnosepsemoro BHII» BHocATCA HaHHBIE O IIOBEPSIEMOM
BUOponpeoOpazoBarene.

TexcroBeie monst «Tum BuOpompeoOpa3zoBarensi» M «3aBOJACKOW (CEpUHHBIN) HOMEp»
npeHa3HaYeHbI ISl YCTAaHOBKH THUIIA M HOMEpa MoBepsieMoro BUOponpeodpazoBaTess. DTU JaHHbIE
Oynyt oroOpaxarbcsi B 3aronoBkax cTpaHull «K(A)», «K(F)» u «Km». Kpome toro, mpu
COXpaHEHUU oTdeTa 00 m3mMepeHusx, (aitn ordaera Oymer HazBaH «TTT Ne HHH», rone TTT — tun
BUOpoM3MepuTeNpHOTO peodpazoratens, HHH — nHomep.

Cenexrop «Koapdunuenr mnpeobpazoBaHus» IperHA3HAUYEH I BBOJA HOMHHAJIBHOTO
3HaYeHus koddduimenta npeodpazoBanus, nosepsemoro BUIIL, oTHOCHTENBHO KOTOpOro Oyzaer

BBIYHCIICHO OTKJIOHEHHE JIEHCTBUTEIILHOTO 3HAYCHUS Kodd humreHTa mpeoodpa3oBaHusl.
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B cmuckax B crpoke «KoadduuueHnt mnpeoOpa3oBaHUs B» YCTAHABIMBAIOTCA €IHMHMILIBI
u3MepeHus ko3 uirerTa npeodpasopanus. B mepBom crivicke BHIOUpAETCS YUCIUTEh - 3HAYCHHE
«MB» n1s BuGpompeoOpa3zoBaTeneil ¢ BBIXOJOM IO HANpsDKEHUIO M 3HadeHue «nKm» s
BUOponpeoOpa3zoBaresei ¢ 3apsa0BbIM BbIX00M. Bo BTopoM criucke BbIOMpAeTcsi 3HaMEHaTelNb -
«g» UM «M/C2», «MM/C», «MM» IS BHOpompeoOpa3oBareneil Mo yCKOPEHHUI0, 0 CKOPOCTH, IO
nepeMeIeHHI0 cOOTBeTcTBeHHO. [loapoOHee o Bribope enunmi namepenuit cm «0 Bribop equnwmIl
U3MepEeHus pH onpeaeneHnu koddduumenra npeodpa3oBaHUs».

Cenexrop «lIpenen orxionenus K» npenHasHaueH Ajs yCTaHOBKM 3HAU€HHs JAOIYCTHMMOTO
OTKJIOHEHUS JIeHICTBUTENIBHOTO 3HaueHHsd Kod(duuueHta mnpeoOpa3oBaHUs OT HOMHMHAIBHOIO

3HaA4YCHUAI.

Buvioop eounuy uzmepenusn npu onpeoeyenuu Koyhpguuuenma npeoodpazosanus

B mporpamme «IloBepka BuOpompeoOpazoBareneii mo ['OCT P 8.669» koaddunueHt
npeoOpa3oBaHust MOXKET OBITh PACCUUTAH 110 YCKOPEHHIO, 10 CKOPOCTH HJIH 110 TIEPEMEIIEHHIO. DTO
3aBHCUT OT JIBYX MapaMETpPOB: €IWHUI] U3MEPEHHUsS OMOPHOr0 KaHaja (K KOTOPOMY MOJIKIIOYEH
o6pasnossiii BUIT) u BeIOpaHHBIX eIMHUII pacdyeTa Ko3pdUlMeHTa npeoodpasoBaHus.

[Ipu moBepke BuOpompeoOpazoBareneil Mo yCKOpeHUIo KoddpuimeHT mnpeodpa3oBaHUsL
MOXeT ObIThb BBIOpaH «IKm»/«g», «MB»/«g», «uKmy/«m/c"2», «MB»/«m/c"2», npu sTOM
3HaMEeHAaTeJ b JOJDKEH COBIAIATh C SAMHUIIAMHI U3MEPEHUS YCKOPEHUS 3TAJTOHHOTO KaHaIa.

[Tpu noBepke BHOponpeoOpa3oBaTelieii Mo CKOpocTH KoADGUIIMEHT peoOpa3oBaHUs MOXKET
ObITh BBIOpaH «IKm»y/«mm/c» nummn «mBy/«vm/cy». Tlpu mpoBeneHHH H3MEpeHUH MO 3HAYCHHIO
YCKOPEHHUsI, W3MEPEHHOTO JTAJOHHBIM KaHaJOM, OyJIeT pacCYWTaHO 3HAUYeHHE CKOPOCTH U
onpeneneH KodhGUIreHT mpeodpa3oBaHus MOBEPSIEMOT0 BUOpOIIpeoOpa3oBaTes.

[Tpu moBepke BUOpoIpeoOpazoBarenell Mo nepeMelieHuo KodpGUIMEHT Mpeodpa3oBaHus
MOXeT ObITb BbIOpaH «nKimy/«Mm» unu «MBy»/«vm». [Ipu npoBeneHNM U3MEpEHU 10 3HAYEHUIO
YCKOPEHHUs, U3MEPEHHOTO ATAJOHHBIM KaHAJIOM, OyJeT pacCYMTaHO 3HAYCHHWE TEepEeMENCHHs U

onpenesneH KodhGUIreHT npeodpa3oBaHus MOBEPSIEMOT0 BUOpOIIpeoOpa3oBaTes.

Buioop muna eubponpeobpazosamenn u 4uacmommuozo paoa

B mporpamme «IloBepka BuOpompeoOpazoBateneir mo ['OCT P 8.669» peanuzoBana
BO3MOXXHOCTh CO37]aHMsi 0a3bl JaHHBIX BUOPOM3MEPHUTENBHBIX IpeoOpa3oBareneil W 3arpysku
napaMeTpoB MPOBEPKH U3 (HailIoB CO3JaHHOM Oa3bl.

[lpy HaxkaTMuW Ha KHONKY «YKa3aTh TUPEKTOPUIO 0a3bl JAaHHBIX JATYMKOBY OTKPHIBAETCS
OKHO BbIOOpa mamku ¢ ¢ailaMu MapaMeTpoB  MPOBEPKH, COOTBETCTBYIOIIUX  THILY

BUOponpeoOpazoBarens. [Iporpamma ocymiecTBiasieT MOUCK (ailioB ¢ pacmupeHueM «dtu» B
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BbIOpaHHOM nupektopun. Haiinenusie daitnbl orobpakatorcst B cniucke «BpiOparh TvI naTdanka us3
0a3bD».

[lpy HakaTUM HA KHONKY «YCTAaHOBHUTH MapaMeTpbl Ui BBHIOPAHHOTO THIIA JATYMKA» B
porpaMMe 3aJIar0Tcs MapaMeTphbl U3 BHIOPAHHOTO Qaiina (1Mo B paMKax «Y CIOBUS MPOBEICHHUSI
M3MEPEHUI Ha KaKJ10M CTpaHUIIE 3al0IHATCS aBTOMAaTHUECKH).

O co3nanuu 6a3wl JaHHBIX BHOponpeoOpasosareneit cMm. «Co3aanue 0a3bl JaHHBIX ».

Taxoke B mporpamme «lloBepka Bubpomnpeobpazosareneii mo I'OCT P 8.669» npexycmoTpena
BO3MOXXHOCTh W3MEHEHHSI YaCTOTHOTO psija. 3HAYCHUs YacTOT, UCIOJIb3yEeMBIX B MPOTpaMMe,
cunThiBatoTcsa 3 (aitma «f.dtuy, mocraBmsiemoro ¢ mporpamMmon. JlaHHBIN (ailm MOXET OBITH
M3MEHEH WM B KadecTBe (pailiia 9aCTOTHOTO psijia MOXKET ObITh BBIOpaH apyroii ¢aiin. [TonxpodHee
cM. «4.1.10. M3menenue yacToTHOTO psifa». [Ipu BeiOOpe (haiina 4acTOTHOTO psija 3HAYCHUS YaCTOT
B crouckax TiaBHOW crpanune u crpanune «K(F)» aBromMarnyecku H3MEHSTCS, IO3TOMY
notpeOyeTcsi BHOBb BBIOPATh 3HAYCHHUS YACTOT WIIM YCTAHOBHUTH MApaMETPhI JIJIsi BRIOPAHHOTO THIIA

BUOpOIpeoOpazoBaTers.

Onpeodenenue deiicmeumenbHo20 3Ha4eHUA KoIhpuyuenma npeobpazoeanus

Onpenenenue eMCTBUTENBHOTO 3HaUeHUs K03 duimenTa npeodpazoBaHus OCYIIECTBISIETCS
Ha rjaaBHOM cTpanule nporpammel «IloBepka BubGpomnpeodpaszosareneit no 'OCT P 8.669».

B pamke «YcnoBusa nposeneHus n3MepeHuss K» ycTaHaBIMBAKOTCS CIEAYIOIIME ITapamMeTphl
IpOBEIECHUST M3MepeHMid: 0a3oBas 4yacToTa, 0a3oBas aMmIUIMTyJda (B €IMHUIAX H3MEpPEHHs I10
OMOPHOMY KaHaly), HauaJbHbIN YpOBEHb F€HEpAaTOpa U OrpaHUYEHHE YPOBHS T'€HepaTopa.

3naueHuss 0a30BOM 4acTOThl M 0a30BOM aMIUIMTYABI Takke OYIyT HMCHOJIb30BaThCS INPHU
MPOBEJCHUH U3MEPEHUN B aMIUIUTYIHOM U YaCTOTHOM JlMana3oHax.

OrpanuyeHue ypoBHs I'€HEpaTopa 10 YKa3aHHOI'O 3HA4YEHMs NIPOU3BOJIUTCS HE TOJBKO IIPH
OTIpe/IeIeHNU JeHCTBUTENILHOTO 3HAUYEHUsI Kod(pduireHTa npeoOpa3oBaHusi, HO MPU MPOBEAECHUU
mo0bIX u3mMepenuit B mporpamme «IloBepka BubpomnpeoOpazosareneit mo 'OCT P 8.669».

B kauecTtBe 3HaueHus 0a30BOM aMIUTUTY/bl YKa3bIBACTCS 3HAUEHUE aMILIUTYIbl YCKOPEHHS
BUOpOCTOJIA, KOTOPOE HEOOXOAMMO BOCIIPOM3BECTH HA BUOPOCTEH 1€ NPH MPOBEACHUN U3MEPEHUH.
VYckopeHre BHOPOCTONIAa KOHTPOJMPYETCs MO TOKa3aHUsAM 00pas3loBOro BHOpompeoOpa3oBaTels.
IIpn npoBeleHNH W3MEPEHHMI MPOUCXOIUT ABTONOJACTPOMKA I'€HEpATOpa — YPOBEHb HAIPSKEHUS
BBIXOJIHOTO CHUTHAajia aBTOMaTHYECKH PETYIHUPYeTCs TaKuM 00pa3oM, YTOOBI MMOKa3aHUS [0 KaHAILY
o0pa3noBoro BHOpomnpeoOpa3oBares ObLIM paBHBI 33IaHHOMY 3HAUEHHUIO aMIUTUTYAbI YCKOPEHUs

BI/I6pOCTOHa. HavaneHbrit YPOBCHBb I'CHCPATOPA YCTAHABIMUBACTCA I KAXKI0TO U3MCPCHUS.

Ilociie YCTAaHOBKH BCEX MApAaMETPOB HEOOXOIMMO HaKaTh HA KHONKY 2. IIpi 9TOM mox

KHOIIKOM 0TOOpa3uTCsi MHAUKATOP mpoliecca k=) a B okHe «TekyIiue 3HaueHus» oTo0pa3sarcs

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»

tei./akc: (495) 739-39-19, www.zetlab.com 23



MOKa3aHUs BOJILTMETPOB IO KaHajgaM oOpasioBoro u nosepsiemoro BUII, yacrora u HampsiokeHue

reHepaTopa, a TAaKKe OCHUILIOrPaMMbl CUTHAJIOB H3MEPHUTEIbHBIX KaHaoB (PucyHok 12).

[ SCADA-cuctema ZETVIEW c\lMpoexroipvipy_2017.exe = |
Tnasnan [@ KA KiF) Kn - Tekywne sHaqenua (@) -
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D
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OgpaHudeHUe N0 YGHOPEHUIO, 02.00 bz
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Pucynox 12. OnpeneneHue AeiCTBUTENBEHOTO 3HaYeHUsI K03 dunnenTa npeodpazoBaHus

[TpuMedanue: U3MepUTEIbHbIE KaHAJBl BBIOMPAIOTCS Ha cTpaHuLe «TeKkylue 3HaYeHUs».

[Tockonbky u3MepeHuss mo KaHainy oOpasuoBoro BUII mpousBomsiTcst ¢ ydyeTom ero
kod(dduimenta npeodbpazoBaHus, BBIYUCICHHE KOd(huIMeHTa mnpeoOpa3oBaHusi, MOBEPIEMOTO
BUII npoucxoaur mo opmyse (1).

Ko=U,/ao, (1)

rae Kn — nelictButensHbli k03¢ duimeHt npeodpasoBanus, MB/m-c-2 (MB/g);

Un - nokasaHus BOJIbTMETPA 110 KaHally nosepsemoro BUII, MB;

a0 — ycKopeHHe BUOpocToia (moka3zaHus BOJIbTMETpa Mo KaHainy obpasiosoro BUII ¢ yuetom
ko3 durrenta npeodpazoBanus), m-c-2 (g).

OtknoHeHne ko3¢ dunueHTa npeodpa3oBaHusi OT HOMUHAJIBLHOTO 3HaueHus (Y) B MPOILIEHTax

ompezensiercs mo ¢popmye (2).

K, -K
y =t e 100%, @)

nc

rae Kn — nefictBuTtenbHblil ko3 duiment npeodbpazoBanusi, MB/m-c-2 (MB/g);
Kric — koaddunmenT npeodpazoBanus mo nacrmopry, MB/m-c-2 (MB/g).
[To okoHYaHUM M3MEPEHUI MHIUKATOp Mpoliecca NepecTaHeT oToOpa)kaTbes, Ha LU(PPOBBIE

HHJAUKATOPbI TOCTYIIAT 3HAYCHHA JEHCTBUTEIIHLHOIO KOZ—)(I)(I)I/II_II/ICHTa Hp606pa3OBaHI/I}I n €ro

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI» 24
tei./akc: (495) 739-39-19, www.zetlab.com



OTKJIOHCHHW OT HOMUHAJIbHOI'O 3HAYCHUS, 4 HA PUCYHKC-UHIAUKATOPC OTO6paSI/ITC$I HUTOTI' CPABHCHU
MOJIYYCHHOI'O OTKJIOHCHUS C JOITYCKOM.

[Ipu HEeoOxoamMocTH TpepBaTh ompeneiacHue koddduimenta npeodpa3zoBaHus TpedOyercs

HaXXaTb KHOIIKY L HpI/I OTOM CHayaJia BBIKIIIOUUTCA Ir€HEPATOP U BOJBTMETPEI, a4 3aTEM O6Hy.]'I$ITCSI

pe3yJbTaThl TEKYILET0 U3MEPEHUSI.

415 Cmpanuya «K(A)»
Crpanuna «K(A)» npenHasHadeHa [Jisi ompejesieHuss OocHoBHOM mnorpemHoctu BUIL B

JIMaIla30He aMIUIATY ¥ HEJIMHENHOCTH aMIUIMTYHOM XapaKTepUCTUKH.

B pamke «YcnoBusl NPOBEACHUS M3MEPEHUI» 3aJal0TCA HA4aJIbHOE M KOHEYHOE 3HAYCHMS
BUOPOYCKOPEHHMS, KOJIMYECTBO TOUEK M3MEPEHHUs Ha yYacTKe «HadajbHas — 0a3oBas aMIUIMTYna
BUOPOYCKOPEHHS», KOJIMYECTBO TOYEK HA ydJacTKe «0a3oBas — KOHEYHAas aMIUIMTYJa
BUOpPOYCKOpPEHHS», HAdaJlbHBIA YPOBEHb TI€HEpaTopa W TpeAeibl OCHOBHOW MOTPEHIHOCTH B

AWAIla30HC aMIUIUTYd U HEJIMHEHHOCTHU aMHHHTy,Z[HOﬁ XapaKTCPHUCTUKHU.

ITocie YCTAHOBKM BCEX MApaMeTpPOB HEOOXOAMMO HakaTh HAa KHONKY 2. IIpu sToM moj
KHONKOW 0TOOpa3UTCA MHAMKATOp Mpolecca =1, a B okHe «Tekylue 3HaueHus» 0To0pazsarcs
IIOKa3aHusl BOJILTMETPOB 110 KaHaiaMm oOpasuoBoro u nosepsiemoro BUII, yacTora n HanpsbkeHue
reHepaTopa, a TAaKKe OCLUIUIOIPAaMMBbl CUTHAJIOB U3MEPUTEIbHBIX KAaHAJIOB.

[TprMedanue: U3MepHUTEIbHbIE KaHAJBl BBIOMPAIOTCS Ha cTpaHuLe «TeKkylue 3HaYeHUs».

[Tpu 3amycke u3MepeHuil 1uana3oHbl aMIUIUTYA OT HA4aJIbHOIO 10 0a30BOr0 3HAYEHUS U OT
0a30BOT0 /10 KOHEUHOTO 3HAYCHUS! pa3OMBAIOTCS HA 3aJlaHHOE YHCIO ToueK. B kadecTBe 0a3oBoOi
aMIUIMTYZIbl MCHOJb3YEeTCsl 3HAUYE€HHE, YCTAHOBJIEHHOE Ha TIJaBHOW CTpaHMIE, IPU KOTOPOM
OTIpeNIeNsIIOCh AEUCTBUTEIbHOE 3HaUeHHE KA pULIeHTa mpeoOpa3oBaHusl.

[Tpr KkaxJI0M 3HAYEHHWU AMIUIMTYIbl MPOU3BOAUTCS IOJACTPOIiKa reHepaTtopa, MOcCie 4Yero
paccunThiBaeTCs Kod(pduuueHT mpeodpasoBanus 1o Qopmyie (1). B mpomecce usmepenuii
CTpOUTCS rpa@uK 3aBUCUMOCTH K03 puireHTa npeodpa3zoBaHus OT aMILUIUTY Ikl BAOPOYCKOPEHUS.

[To pesynpTaTaM  KaXAOro  M3MEPEHUs  ONPENENSIETCS  OCHOBHAs  IOIPELIHOCTh
BuOpomnpeoOpaszoBarens (dai) B mporenTax no ¢opmyne (3) u crpoutcs rpadux «K(A)» (Pucynok
14).

S, =%-100%, 3)

al
o
rae Ki - koo duiment npeodpazoBaHus Mpu i-TOM 3HaY€HUU BUOpOoycKkopeHus, MB/M:c-
2 (MB/g);
K6 - xoa¢p¢unment mpeodpasoBanust mpu 0a30BOM 3HAYEHHWU BUOpoyckopeHus, MB/m-c-2

(MB/g).
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MaxkcumanbHOe OTKIIOHEHHe Kod(hduiumenta mpeoOpa3oBaHusi OT 3HAYCHHUA INpH 0a30BOU
aMIUTUTY/I€ BBIBOJUTCS Ha IU(PPOBON MHIMKATOP cripaBa OT Haamucu «OCHOBHAS MOTPEUIHOCTHY.
DTO 3HAUCHNE CPABHUBACTCS C JOIYCKOM, PE3YJIbTaT NOCTYIAaeT Ha pUCYHOK-MHIMKATOP CIIPaBa.

HenuHeHHOCTh aMIUIMTYIHOWH XapakTepUCTHKH (0a) B MPOIEHTaX ONpenesnsercs IIo

dopmyie (4) u ctpoutcs rpaduk «HeTuHEHHOCTh aMILTUTYAHON XapaKTepUCTHKH (A)» .

K=Ky 1000
== 2 @

p

o

a

rjae Ki - koaddunment npeodpa3oBaHus npu i-TOM 3HaYSHUU BUOpOyCcKopeHwus, MB/M:c-
2 (MB/g);

Kcp - cpennee 3HaueHue koadduimenTa npeodpaszoanus, onpeacusemoe o popmyie (5);

n

2K
K _i=l (5)

w ’
n

rae Il - YUCJI0 U3MEPEHU M.

MakcuManbHOE OTKIOHCHHE Ko3(duimenta mpeoOpa3oBaHUS OT CpPEIHETO 3HAYCHHUS
BBIBOJUTCS Ha LU(pOBOM HHAMKATOp crpaBa OT Haanucu «HemuHeWHOCTHY. DTO 3HAYEHUE
CPaBHUBAETCS C IOIYCKOM, pe3yJIbTaT NOCTYIAET Ha PUCYHOK-HHAMKATOP CIIpaBa.

[Tpr HEOOXOIUMOCTH TpEepBaTh W3MEPEHHUS B aMIUIMTYIHOM AHMAINa30HE TpeOyeTcs HaKaTh

KHONKy #.. TIpy 5TOM CHAdYaga BBIKIIOUMTCS TEHEPATOpP M BONLTMETPHI, 4 3aTeM OOHYISTCS

pe3yJIbTaThl U3MEPEHUM.

S

[Tpu Ha)kaTUM Ha KHOMKY -“o mpoucxoiut nepexos Ha crpaHuly «K(F)». IIpu Haxkatum Ha

KHOIIKY _tl MMPOUCXOAUT BO3Bpar Ha TIaBHYHO CTpaHUuIy IIporpaMMmabl ((HOBepKa

BubponpeodbpazoBarenei mo 'OCT P 8.669».
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Pucynok 13 — M3MepeHust B aMIUTUTYAHOM JIMana3oHe
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Pucynox 14 — Pe3ynbraTel n3MepeHnii B aMIUIUTYAHOM JMaria3oHe

416 Cmpanuua «K(F)»

Crpannnia «K(F)» mpemnasnadena juisi ompezaeneHuss ocHOBHOM morpemHoctd BUIT B

Jana3oHe 4acToT U HepaBHOMepHocTH AUX.
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B pamke «YcnoBus NpoBEACHUS U3MEPEHUI» YCTAaHABIMBAIOTCS 3HAYCHHUS HA4YalIbHOU U
KOHEYHOM 4YacTOThl, BHOporepemenieHue Ha dYactoTax Hmwke 20 [, HadanpHBIM YpOBEHB
reHepaTopa U Mpezesl OCHOBHOW MOTPEHIHOCTH B JAMAana3oHe 4acTOT. YacTOThl BBHIOMpAIOTCA W3
cinenyromero psaga: 1; 1,25; 1,6; 2,0; 2,5; 3,1; 4,0; 5,0; 6,3; 8,0; 10,0; 12,5; 16; 20; 25; 31; 40; 50;
63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1000; 1250; 1600; 2000; 2500; 3150;
4000; 5000; 6300; 8000, 10000, 12500, 16000, 20000. YactoTHbId psia 3agaroTcs Qaitiom,

MOCTABJIIEMBIM C IIPOTPAMMO U MOXKET ObITh U3MEHEH (CM. «VI3MeHeHue YaCTOTHOTO Psay).

ITocie YCTAHOBKH BCEX MApaMeTpPOB HEOOXOAMMO HakaTh HAa KHONKy 2. IIpu sToMm mog
KHOIKON 0TOOpa3UTCsA MHAMKATOP Mpolecca k=1, a B okHe «Tekylue 3HaueHUs» 0To0pazsarcs
MOKa3aHUs BOJILTMETPOB IO KaHajgaM o0Opas3inoBoro u nosepsiemoro BUII, yacrora u HampsiokeHue
reHeparopa, a TaKKe OCHUILIOrPaMMbl CUHTHAJIOB M3MEPUTEIbHBIX KaHanoB (PucyHnok 15).

[Tpumedanue: U3MepUTEIbHbIE KaHAJBl BBIOMPAIOTCS Ha cTpaHuLe «TeKkylue 3HaYeHUs».

Buumanue! Bpemst usmepenust ko dunuenra npeoOpa3oBaHus B KaKIA0H TOYKE YaCTOTHOTO
Jana3oHa 3aBUCUT OT 3Ha4eHMsI 4acToThl U cocTaBisieT 40, 8 u 4 cekyHabl U1 yacToT 1-5, 5-50 u

50-10000 I'tt cOOTBETCTBEHHO.
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Pucynoxk 15 — M3mepeHus B 4aCTOTHOM JiMara3oHe

N3mepennss Ha wyactotax Bbimie 20 [l oCymIecTBISIIOTCS € TOACTPOMKON TIeHeparopa,
oOecnieunBaromiell BOCIPOU3BEIEHUE BUOPOCTEHAOM 0a30BOro yckopeHus (yCTaHaBJIMBAaeTCs Ha
[JIABHOW CTpaHMIIE MPOrpamMMmbl), MPH KOTOPOM ONPEAESUIOCh JEHCTBUTEIbHOE 3HAYCHHE
ko dunmenta npeodbpazoBanus. Ha yactorax nmxe 20 ['n moacTpoiika reneparopa obecrneunBaeT

BOCIIPOM3BEICHHE BHOPOCTEHIOM IMEPEMEIICHHUs, 3aJaHHOT0 B CTpoke «BubpomepemeniecHre npu
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f<20T'u». B Tabmune 5.1 mpencraBieHbl 3Ha4eHUs BUOPOYCKOpeHHUs (B g), 0OecleunBaroIue

BuOponepemerienus 1 mm u 0,5 MM Ha yacrtorax 2-50 ['m.

Tabiuuma 4.1

f 2 2,5 3,1 4 5 6,3 8 10 | 125 | 16 20 | 25 | 31 | 40 | 50

S=1mm | 0,016 | 0,025 | 0,04 | 0,06 | 0,10 | 0,16 | 0,26 | 0,40 | 0,63 | 1,03 | 161 | 25| 39| 6,4 | 10,1

S=0,5mm | 0,008 | 0,013 | 0,02 | 0,03 | 0,05 | 0,08 | 0,13 | 0,20 | 0,31 | 0,52 | 0,81 | 1,3 |19 | 3,2 | 50

[To pe3ynpTataM KakJoro HW3MEPEHHs pacCUUThIBaeTcs Kod(dduuumeHT mpeodpa3oBaHus MO
dopmyne (1). JIs kax a0l 4acTOTHI ONPEAEISETCS OCHOBHAS IOTPEIIHOCTH BUOPOIIpeoOpa3oBares

(of1) B mpouerTax mo (opmyie (3) u crpostcs rpaduxu «K(F)» u «Otknonenue K(F)» (Pucynok
16).

Sy = % -100%, (6)

o

riae Ki - koadpdunment npeodpazoBanusi MpH i-TOM 3HAYEHUU 4acTOThl, MB/M-c-2 (MB/g);

Ko - koa¢pdunment npeodpasoBanus Ha oropHO yactore, MB/m-c-2 (MB/g).

MakcumanbHOe OTKJIOHEHHEe Kod(¢uimenta npeoOpa3oBaHUs OT 3HAYCHHS Ha 0a30BOM
YacTOTE BBIBOAMTCS Ha NU(POBON MHIUKATOP CIpaBa OT Hagmucu «OCHOBHAS MOTPEHIHOCTHY. DTO
3HAYCHUE CPABHUBACTCS C JIOMYCKOM, PE3yJIbTaT MOCTYIAET HAa PUCYHOK-HHIUKATOP CIIPaBa.

Hepasromeprocts AUX BUII (y) B mporenTax onpeaensercs no popmye (7):

|U n - U (o) | max 0,
y = —°lm 100%, @
U o
Irac Un — MakcuMaldbHOE€ WIM MHHHMAIILHOE ITOKa3aHHe BOJIbTMECTPA II0 KaHAIy

nosepsiemoro BUII, mB;
[TockonpKy M3MEpeHHs MPU PAaBHOM 3HAUYEHHWU aMIUIUTYIbl BUOPOYCKOPEHHUS IMPOBOJISTCS
Tosibko Ha yactorax Bbime 20 ', HepaBHOMepHOcTh AUX C ydyeToM 3HA4YEHUSI YCKOPEHHUS

paccuuThiBaeTcs o dpopmye (8):

Ui Uo
ai n 0 [max
y -100 %, (8)
Yo
a0
rac Ul —IIOKa3aHUeC BOHBTMCTpa 110 KaHale HOBCpHCMOTO BUII HpI/I i-TOM 3HAYCHUU

4acToThl, MB;
al — aMIUTUTy1a BHOPOYCKOPEHUS MPH i-TOM 3HAYEHHH 4acTOThI, Mc-2 (Q);
Uo —roka3anue BoabTMETPA 110 KaHally nosepsemoro BUII Ha onopHo# yacrore, MB;

a0 — aMIUTATY/a BUOPOYCKOPEHHS Ha OMOPHOH yactote, M-c-2 (Q).
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Takum oOpa3om, 3HaueHHWe HepaBHOMEpHOCTH AUX coBmagaeT ¢ MaKCUMAaIbHBIM
OTKJIOHEHHEM Kod(pdHIMeHTa Mpeodpa3oBaHus B IUAla30HE YacTOT OTHOCUTEIBHO ©a30BOMU
qacToThl (Y=max(0fi)).

HpI/I HCO6XOI[I/IMOCTI/I npepBaTb HU3MEPCHHUA B YaCTOTHOM OHAIIa3OHE TpC6y€TCfI HaXXaTb

KHOIIKY _._J HpI/I 9TOM CHa4daJla BBIKJIIFOYUTCA I'CHCPATOP KU BOJIBTMCTPBI, a 3aTeM O6HYJI$ITC$I

pe3yJbTaThl U3MEPEHHUI.

»

[Tpu HaxaTuu Ha KHOMKY . MPOUCXOTUT nepexoid Ha crpaHunly «Kmy. Ilpu naxkaruu Ha

KHOIIKY k NPOMCXOIUT BO3BpaT Ha TJaBHyK cTpaHuly mporpamMmbel  «lloBepka

BuOponpeoodpazosateneit mo OCT P 8.669».

PezynbTatel MZMepeHHi

F=7E0TL OnpepeneHye oTknoHeEHWA = 0.383 g/g

My
F=39210Tu
OnpegeneHye oTknoHeRuWA = -0.0135 gk

0.05

ab

-0.05
10

My

Criocof omobapxerus daHHL!X: o5 -

I CoxpaHWuTk rpacuk B chann |

OcHosHas nogpelHocms, 96 ‘ 0.08 ‘ v

PucyHoxk 16 — Pe3ysbraTel n3MepeHus: B 4aCTOTHOM JHala3oHe
4.1.7 Cmpanuya «Kny

Crpannna «Km» mnpenHasHadeHa Uisi  ONpENETICHUS OTHOCHUTENBHOTO KodhduimeHTa
MOTIEPEYHOTO MTPeoOpa3OBaHMs.

Jns  mpoBeneHWs W3MEpEeHH HE0oOXOIuMO YCTAaHOBHUTH BHOporpeoOpa3oBaTenb Ha
BUOPOCTEH]I C TOMOIIBIO MIECTUTPAHHOTO YCTPOMCTBA.

B pamke «YcioBus mpoBeaeHHUs MPOBEPKU» YCTAHABIMBAIOTCS 3HAYEHUS BUOPOYCKOpPEHUS,
HAaYaJIbHBIA ypOBEHb TE€HEparopa M JOMYCK 3HAaYeHHE OTHOCUTEIHHOTO KO3 HUIINEHTA

npeoOpa3oBaHusl.
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Pucynok 17 — Onpenenenue K

[Tociie ycTaHOBKM BceX IMapamMeTpoB HEOOXOIUMO HaKaTh HA KHOIKY p Ay IpU 3TOM TMOJ
KHOIIKOW 0TOOpAa3UTCs MHAMKATOP Iporecca k1.

B Hauane uzMepeHHii co BCTPOEHHOI'O TeHepaTopa KOHTpOIIep cOopa JaHHBIX OyAeT mojaaH
CHUTHAJI HaNPSHXKEHUEM, PABHBIM 3aJJaHHOMY HA4aJIbHOMY YPOBHIO. Jlajiee mpou30MIeT MOACTPOMKa
reHeparopa TakuM o0Opa3oM, YTOOBI 3HAYEHHE YCKOPEHHUsS, BOCIPOM3BOIUMOTO BHOPOCTEHIOM
OBLJIO paBHO 3HAUEHUIO, YCTAHOBJIEHHOMY B TOJIE CIIpaBa OT HAAMUCU «YCKOpEHHE BHUOPOCTONIA»
(KOHTpONUpPYETCsl MO TOKa3aHUSM JTAOHHOTO KaHana). Ilocie moacTpoiiku reHneparopa OyneT

oTpezieNieH OTHOCUTENbHBIN KA (UIIMEHT MonepeyHoro npeodpazoBanus mo popmyne (9)

Kn:Un/ao, (9)
rae Kn — otHOocuTenbHbIN KO3ppuumeHT npeodbpazoBanus, MB/m-c-2 (MB/g);

Un - nokasaHus BOJIbTMETPA 110 KaHally nosepsemoro BUII, MB;

a0 — ycKopeHHe BUOpocToia (moka3zaHus BOJIbTMETpa Mo KaHainy obpasiosoro BUII ¢ yuetom
k03 purrenta npeodbpazoBanusi), M-c-2 (g).

[Tocne ompenenenns Kim B 0fHOW TOYKE T'e€HEPATOpP BBIKIIOUUTCS M TOSIBUTCS COOOIICHHE
«[loBepuute marunk Ha 60 rpanycoB» (pucyHok 18). Ilpu sToM HEOOXOOUMO TOBEPHYTH
IIECTUTPAHHOE YCTPOMCTBO, C MOMOIIbI0 KOTOPOro BHOpompeoOpa3oBaTesib yCTaHABIMBACTCS Ha
BUOPOCTEHI B TMOMEPEYHOM HampaBlieHMH W HaxaTh KHOMKY «OK» (pucynok 18). Ilpu stom ¢
reHeparopa OyJeT II0JaHO Ha4YallbHOE HaNpsDKeHHWEe, OyleT MPOW3BEICHa aBTOIOACTPOIKa
reHeparopa, obecredrBarolias 3aJaHHOe BHOPOYCKOpDEHHE, 3aTeM OIpe/ielieH OTHOCUTENIbHBIN

KOX((UIIMEHT TMOMepeYHoro MpeodpazoBaHusi M BbIBeACHO cooliieHne «lloBepHUTEe naTumMk Ha
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120 rpagycoB». U 1.1. 10 Tex moOp, MOKa M3MEpeHHs He OyAyT HpOBEAEHBl Ha KaXIOH TIpaHH

LIECTUTPAHHOI'O YCTPOMCTBA.

CoofweHue

MNoeepHWTe gatudk Ha B0.000000 rpagycoE

Pucynok 18 — Coo0rmenune onepatopy

[anee Oyner ompeneneHO NPOLEHTHOE OTHOUIEHME OTHOCHUTEIBHOIO MU JIEHCTBUTEIBHOIO

3HayeHni ko3 dunmenta npeodpazoBanus y no ¢popmyse (10) 1 KaxI0ro U3MEPEHHUS.

y = K, -100%, (10)

0

riae Kn — nefictButenbhblil ko3 duiment npeodbpazosanusi, MB/m-c-2 (MB/g);

K — otHOocHuTenbHBINA KO3PGUIIUEHT MOnepeyHoro nmpeodpazopanus, MB/m-c-2 (MB/g).

MakcumanpHOE 3HAuYeHHE Y OyAeT BBIBEJACHO HA IMQPPOBON HHIUKATOP, a pPE3yJIbTaT
CPaBHEHHMSI OTOTO 3HAYCHUS C JIONYCKOM — Ha PUCYHOK-WHIUKATOP.

HpI/I HCO6X0)II/IMOCTI/I npepBaTb U3MEPCHHUA B AMIUIUTYAHOM JHAIIA30HC Tpe6yeTc;1 HaXXaTb

KHOIIKY L HpI/I OTOM CHavajla BBIKIIFOUUTCA TI'CHCPATOP M BOJBTMCTPLI, a4 34aTCM O6HYJ'I${TC${

PE3yIbTAaThI I/I3MepeHI/II7L

[Ipy HakaTum Ha KHOIIKY k J MPOUCXOJUT BO3BpaT Ha TJABHYIO CTPaHUIy MPOrpamMMbl

«[ToBepka Bubpomnpeobpazosareneii mo 'OCT P 8.669».

4.1.8 Coxpanenue pe3ynromamos
CoxpaHeHHe TOJYyYEHHBIX pe3ylIbTaTOB B (haiiil OCYIIECTBISIETCS Ha TJIaBHOW CTpaHMUIIE

npoekta. [Ipu Haxkatum Ha KHOMKY «Co3math oTtuer» « 8y dopmupyercs dain ordera. Daitn
coxpansiercsa ¢ uMeHeM «TTT Ne XXX», rne TTT — tumn, a XXX — Homep nosepsiemoro BUII, B

aupekroputo «C:\[Tpoexts\PV\OT4ets». {1 TOro 4ro0bl M3MEHUTH JIUPEKTOPUIO COXPAHCHUSI

(baitoB, HEOOXOAMMO HAKATH HA KHOMKY «BHIOPATh TMPEKTOPHIO COXPAHEHHs OT4ETOBY» . [Ipu
9TOM OTKPOETCS CTaHAapPTHOE OKHO 0030pa TAaroK.

PesynbraThl 3MepeHHii coxpaHsoTces B (paidi o madaoHy oTyera.

[Tpumeuanue: mabnon oruéra (daiin «shablon otcheta.xls») mocraBmsercs Ha AHMCKe cO
scada-nporpammoii «IToBepka BuOpompeodpasoBareneii». s hopMupoBaHust OTUETA HEOOXOJMMO
pasmectuth (aitm «shablon otcheta.xlsy B mupexkropun C:\[Ipoekte\PV, mubo ykazath B
HacTpoiikax KommoHeHTa «OTuér» scada-mporpammel «l[loBepka BuOporpeoOpazoBarenel Mo

['OCT P 8.669» nyTh Kk 111a00HY OTYETA.
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[ITabnoH oT4yeTa COACPKHUT HUACHTUDHUKATOPHI BHIA «&aaa/&», BMECTO KOTOPBIX NpU
¢dopmupoBaHuu Qaiiia oT4eTa BHOCATCA pe3yiabTaThl u3MepeHuil. [Ipn pepakrupoBanun madiaoHa
OoTYeTa BO3MOXHO H3MEHEHHME TecTa M PACIONIOKEHUS HAECHTH(PHUKATOPOB, HO NPU H3MEHEHUU
UIEHTU(PHUKATOPOB COOTBETCTBYIOLIME JaHHbIE HE OyIyT COXPaHEHBI.

[ITabm0H 0TYEeTa COCTOUT U3 CBUJECTEIHCTBA O MOBEPKE U MPOTOKOJIOB HCIIBITAHUH.

B cBuzeTENBCTBO O TOBEPKE BHOCATCA:

e Howmep cBuneTenscTBa,

e Tun u HOMep noBepsiemoro BUII,

e 3HaueHHe AelcTBUTENbHOIO K03 duunenra npeodpa3oBaHus,

e 3HayeHue HepaBHOMepHOCTH AYUX,

e 3HayeHME HEJIMHEHMHOCTH aMIIUTYJHONW XapaKTePUCTHKH,

e 3HaYCHHE OTHOCUTEIBHOTO KO3 PUITMEHTA MTOTICPEIHOTO IPEOOPaA30BAHUS,
e BriBog,

e JlaTta moBepku,

e (Cpok neiCTBUS CBUAETENBCTBA.

B IMPOTOKOJIbI UCIIBITAHUA BHOCATCA:

e Tun u HOMep nosepsiemoro BUII,

e Kosdpoumment npeoOpa3oBaHUsS M €ro OTKIOHEHHE OT 3HAYCHHS HA OTIOPHOM YacToTe
JUI KaX10M 4acTOThI 1uana3oHa,

e Koaddumuentr mnpeobpazoBaHusi, €ro OTKIOHEHHWE OT 3HaueHus Mpu 0a30BoOM
aMIUTUTYyZ€, €ro OTKJIOHEHHE OT CpEAHEro 3HaueHue (HeIMHEHHOCTh aMIUIUTYIAHOH
XapaKTEPUCTUKH) JJIS KaKION aMITUTYIbl BUOPOYCKOpPEHUS,

e 3HaueHHe OTHOCUTEIBHOTO KO3((UIMEeHTa IONEPEYHOro Npeodpa3oBaHus MPU KaXKI0M
MOBOPOTE BUOpOIIpeoOpa3oBaTes,

e Jlara noBepku

[lpu HaxxaTUM Ha KHONKY «OmKpvimb nOCIeOHull omuem» s.| OyAeT OTKpHIT (ailn
MOCJIEIHETO OTYETA.
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3A0 "3TMC"

CBUAOETENbCTBO
O nosepke Ne &Notcheta/&
Bubponpeobpasosatena &type/&
3aBoacKoit Homep &number/&
M3mepeHun npoBoAWAKUCh Ha BUBPOYCTaHOBKE TUNa

B gmanasoHe yactotor  &1_F/& 4o &Fl/& ry
B ananasoHe yckopeHuii ot &1_A/& o &MaxUsk/& &edizm/&

Pe3ynbTaThbl NOBEPKMY:

KoadoduumeHT npeobpasoBaHus &Ki/& &EK/&
HepasHomepHocTb AYX &otkIK/& %
HennueiHoctb AX &otkIA/& %
Koad. npeobp. B nonepeyHom HanpaBaeHUU &Kpmax/& %

Ha ocHOBaHUM pe3y/bTaToB NOBEPKM BUBpONpeobpa3oBaTtesib NPUsHaH:

&resalt/&
Noseputens
[Oarta &tekdata/&
JencteutenbHO 80 &newdata/&

Pucynoxk 19 — [11a6yi0H CBHIETENBCTBA O MIOBEPKE
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MpoToKon ucnbiTaHuit
Bubponpeobpasosartens &type/&
8 duanasoHe yacmom

3aBoackoit Homep &number/&

YacTtoTa KoadpopuumeHT npeobpasoBaHus HepaBHomepHOCTb AYX
y &EK/& %
&1_F/& &1_Kf/& &1_Of/&
&2_F/& &2_Kf/& &2_0Of/&
&3_F/& &3_Kf/& &3_0Of/&
&4 _F/& &4_Kf/& &4_Of/&
&5_F/& &5_Kf/& &5_0Of/&
&6_F/& &6_Kf/& &6_0Of/&
&7_F/& &7_Kf/& &7_0Of/&
&8 _F/& &8_Kf/& &8_Of/&
&9 F/& &9 Kf/& &9 Of/&
&10_F/& &10_Kf/& &10_0Of/&
&11 F/& &11 _Kf/& &11_Of/&
&12 F/& &12_Kf/& &12_0Of/&
&13_F/& &13_Kf/& &13_0f/&
&14 F/& &14 Kf/& &14_0Of/&
&15 _F/& &15_Kf/& &15_0Of/&
&16_F/& &16_Kf/& &16_0Of/&
&17_F/& &17_Kf/& &17_0f/&
&18 F/& &18 Kf/& &18_0f/&
&19_F/& &19_Kf/& &19_0f/&
&20_F/& &20_Kf/& &20_0f/&
&21 F/& &21 _Kf/& &21_0f/&
&22 _F/& &22 _Kf/& &22_0f/&
&23 _F/& &23 _Kf/& &23_0f/&
&24 F/& &24 Kf/& &24_0f/&
&25_F/& &25 _Kf/& &25_0f/&
&26_F/& &26_Kf/& &26_0f/&
&27 F/& &27 _Kf/& &27_0f/&
&28 F/& &28 Kf/& &28 0Of/&
&29 F/& &29 Kf/& &29 0Of/&
&30_F/& &30_Kf/& &30_0f/&
&31_F/& &31_Kf/& &31_0f/&
&32_F/& &32_Kf/& &32_0f/&
&33_F/& &33_Kf/& &33_0f/&
&34 F/& &34 Kf/& &34 0Of/&
&35 _F/& &35_Kf/& &35_0f/&
&36_F/& &36_Kf/& &36_0f/&
&37_F/& &37_Kf/& &37_0f/&
&38 F/& &38 Kf/& &38_0f/&
&39_F/& &39_Kf/& &39_0f/&
&40_F/& &40 _Kf/& &40_0f/&
&41 F/& &41 Kf/& &41_0f/&
&42 F/& &42 _Kf/& &42_0f/&
&43 F/& &43 _Kf/& &43_0f/&
&44 F/& &44 Kf/& &44 _0f/&

Pucynoxk 20 — [11aGioH npoTOKOJIa HCTIBITAHUN B TMana30He 9acToT
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MpoToKon ucnbiTaHuit
BubponpeobpasosaTtens &type/& 3aBoackoi Homep &number/&
8 duanasoHe amnaumyo
Amnautyaa Koadpduument HenMHeMHOCTUb OTKNOHeHwue oT
BMOpPOYyCKOpeHus npeobpasoBaHuA aMRIMTYAHOM 3Ha4YeHuA Ha Abas
XapaKTePUCTUKK

&edizm/& &EK/& % %

&1 A/& &1_Ka/& &1_dA/& &1 _0A/&
&2 _A/& &2_Ka/& &2_dA/& &2 _0A/&
&3 _A/& &3_Ka/& &3_dA/& &3_0A/&
&4 A/& &4 Ka/& &4 dA/& &4 oA/&
&5 A/& &5_Ka/& &5_dA/& &5_0A/&
&6 _A/& &6_Ka/& &6_dA/& &6_0A/&
&7 _A/& &7 _Ka/& &7_dA/& &7 _0A/&
&8 A/& &8 _Ka/& &8_dA/& &8 _0A/&
&9 A/& &9 Ka/& &9 dA/& &9_0A/&
&10_A/& &10_Ka/& &10_dA/& &10_0A/&
&11_A/& &11_Ka/& &11_dA/& &11 0A/&
&12_A/& &12_Ka/& &12_dA/& &12_0A/&
&13_A/& &13_Ka/& &13_dA/& &13_0A/&
&14_A/& &14 _Ka/& &14_dA/& &14_0A/&
&15_A/& &15 Ka/& &15_dA/& &15_0A/&
&16_A/& &16_Ka/& &16_dA/& &16_0A/&
&17_A/& &17_Ka/& &17_dA/& &17_0A/&
&18_A/& &18 Ka/& &18_dA/& &18_0A/&
&19_A/& &19_Ka/& &19_dA/& &19_0A/&
&20_A/& &20_Ka/& &20_dA/& &20_0A/&
&21 A/& &21 Ka/& &21_dA/& &21 0A/&
&22 A/& &22 Ka/& &22_dA/& &22_0A/&
&23_A/& &23_Ka/& &23_dA/& &23_oA/&
824 A/& &24 Ka/& &24_dA/& &24 oA/&
&25_A/& &25_Ka/& &25_dA/& &25_oA/&
&26_A/& &26_Ka/& &26_dA/& &26_oA/&
&27 A/& &27 Ka/& &27_dA/& &27_0A/&
&28 A/& &28 Ka/& &28 dA/& &28 oA/&
&29 A/& &29 Ka/& &29 dA/& &29 oA/&
&30_A/& &30_Ka/& &30_dA/& &30_oA/&
&31_A/& &31 Ka/& &31_dA/& &31_0A/&
&32_A/& &32_Ka/& &32_dA/& &32_0A/&
&33_A/& &33_Ka/& &33_dA/& &33_0A/&
&34_A/& &34 _Ka/& &34_dA/& &34_0A/&
&35_A/& &35 _Ka/& &35_dA/& &35_0A/&
&36_A/& &36_Ka/& &36_dA/& &36_0A/&
&37_A/& &37_Ka/& &37_dA/& &37_0A/&
&38_A/& &38 Ka/& &38_dA/& &38_0A/&
&39_A/& &39_Ka/& &39_dA/& &39_0A/&
&40_A/& &40_Ka/& &40_dA/& &40_0A/&
&41_A/& &41_Ka/& &41_dA/& &41_oA/&

Pucynoxk 21 — [11aGnoH npoTOKOJIa UCTIBITAHUN B THaNa30He aMILIUTY/]
419 Co3zdanue 6azvl danHnvlx eudponpeodpazoeamerneil
B mporpamme «IloBepka BuOpompeobpaszoBareneii mo 'OCT P 8.669» mpemycmoTpena
BO3MOKHOCTh YCTAHOBKHM MapamMeTpoOB /JI1 IPOBEICHUSI UCIBITAHUNA B COOTBETCTBUM C THUIIOM
BUOpompeoOpaszoBarens. [ 3Toro HeoOX0aMMO co3/aTh 0a3y JaHHBIX BUOpompeoOpazoBaTenen —

Habop dainoB ¢ mapamerpamu. Daitn ¢ JaHHBIMH BUOpompeoOpa3oBarenell JOKEH HMETh
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Ha3Banue «Name.dtu», rne Name — tun BuOponpeoOpazosatens, dtu — pacmmpenue, yka3aHHOE B

nporpaMMe Kak HICHTU(UKATOp TOro, YTO JaHHBIA (ailT MOXET coaepkaTb IapameTphbl

BuOponpeoOpazoBatess. [Ipu Haxkatuu B mporpamme «IloBepka Bubponpeodpazorateneit mo 'OCT

P 8.669» Ha kHONKY «YKa3aThb JUPEKTOPUIO 0a3bl JaHHBIX JATYMKOB)» OTKPBIBACTCS OKHO BBIOOpA

JTUPEKTOpUH ¢ 0a30il naHHBIX BUOpompeoOpaszoBateneii. [locne BeIOOpa AMPEKTOPHH MPOrpaMMa

MPOU3BOJIUT TMOUCK (QailioB ¢ pacmuperreMm .dtu u cocTaBiseT CHHCOK (HalaoB, KOTOPHIH

BBIBOJIUTCST B Tolie «BwIOpare Tum pgaruuka w3 0Oasel». [lpu BBIOOpe Kakoro-mubo daitna

IMPOUCXOOUT CUUTBIBAHUC NAHHBIX U YCTaHOBKA 3HAYCHUH B COOTBETCTBYIOIIHME ITOJIA ITPOrpaMMBI.

Jns co3manus 6a3bl TaHHBIX HEOOXOIMMO CO3/1aTh OTACNBbHBIA (Dailyl I KaXkJ0ro THIIA

BUOpOIpeoOpazoBares ¢ mapamMeTpaMu B COOTBETCTBHH C TAOJIUIICH HIDKE.

Tabauna 2 3anonHeHue 0a3bl TaHHBIX BUOpoIIpeoOpa3oBareeit

Ne
CTPOKH [Tapametp 3HaueHue
(haiina
KoadduiueHT mpeodpa3oBaHus COrIacHO MacropTy
0 YyBCTBUTENBHOCTD 10 MACTIOPTY B YCTaHOBJICHHBIX €JMHUIIAX U3MEPEHHs (COTJIaCHO
HacTopTy U anmnapaTHON yacT)
1 nKi unmm MB* 0-MB;
1 - oK
0 -wmB;
1-9;
2 Pacyer 4yBCTBHTENEHOCTH TI0 HANIPSDKEHHUIO, > - W/ehD
YCKOPEHHIO, CKOPOCTH WIIH TIEPEMEIICHHIO * ”
3 - MmM/c;
4- mm.
3 OmnopHast 9acToTa Wupexc 9acToTh N3 TaOIHIIBI
4 Hauwanpnas wactora Wupexc 9acToTH U3 TaOIHIIBI
5 Koneunas gacrora WHaekce 4acToThl U3 TaOIUIIBI
6 Basoas Ity ia 3HavyeHHe YCKOPEHUs B €IMHUIIAX U3MEPEHHs
STaJIOHHOTO KaHaJla
7 HauasHoe yoKopeHHue 3HavyeHHe YCKOPEHUS B €IMHUIIAX U3MEPEHHs
STaJIOHHOTO KaHaJla
8 KoHeuHOE YCKopeHHe 3HavyeHHe YCKOPEHUs B €IMHUIAX U3MEPEHHs
STaJIOHHOTO KaHaJla
9 Yckopenue 1ipu onpezencHun ko3dduimenra 3HaueHHe YCKOPEHMsSI B €IUHUIIAX U3MEPEHHS
peoOpa30BaHysl B IONIEPEYHOM HAIIPABICHUH STaJIOHHOTO KaHaJla
10 Ilepemernienre Ha HU3KUX YaCTOTaxX 3HaveHre BUOPOIEpEMECHHUS B MM
[penen oTKIOHEHHS NEHCTBUTEIHLHOTO 3HAUCHHUS
11 ko3 dunneHTa mpeodpa3oBaHusI OT HOMHHANBHOTO | 3HAYEHHE MPEIeIbHO JOMYCTHMOTO OTKIOHEHHUS B %
(o macnopry)
12 IIpenenvHoe 3HaueHue HepaBHOMEPHOCTH AUX 3HaueHHe TpPEeAEIbHO JOIyCTUMOrO OTKIIOHEHHS B Y%

* mogpoOHee 0 eAMHUIIAX U3MEPEHH CM BRIOOP eqMHHUI H3MepeHHs IPH oIpeaesieHnH KoddurmeHTa
npeoOpa3oBaHus

daiin maHHBIX BUOpOnpeoOpa3oBaTens N0KeH uMeTh 12 cTpok u 2 crondua (PucyHok 22).

3HaveHHs MEPBOTrO CTOJOIA — HyMepanus CTpok (HauwHas c¢ (), 3Ha4eHHs] BTOPOro cTosidia — B

cooTBeTcTBUH ¢ Ommoka! UcToOYHHNK CCHIJIKH He HalileH..

Hanpumep, npu BeiOope ¢aiina co caeayouimMi 3HaYeHUSIMU:

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»
tei./akc: (495) 739-39-19, www.zetlab.com
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Pucynox 22 — ®aiin nanHbIx BHOpomnpeodpazosarens BC 110

B IIporpaMMe OyAyT yCTaHOBIJIEHBI CIEAYIOLIUE TapaMeTPhIL:
e Koadpounuent npeodbpazoBanus 100 mB/g.
e Yacrorusii nuanasod 1...10 000 I'w.
e basoBas yactora 160 I'11.
e Ammnutynsbii auana3ol 0,005...5 g.
e bazoas ammutyna 1 g.

e BubponepemenieHne Ha HU3KUX yacToTax (npu cHstuu AYX) 0,5 mm.

e AMIUIMTYa YCKOpPEHMsI TpH ONpeleleHUH KodpuuueHTa Mpeodpa3oBaHus B

MOTIEPEYHOM HanpaBieHuu 1 g.

e Ilpenen orknonenus K u nepaBnomepnoctu AUYX mo 10 %.

4.1.10 H3zmenenue wacmomnozo paoa

B nporpamme «IloBepka Bubponpeodpazosateneit mo 'OCT P 8.669» B kauecTBe 4aCTOTHOTO

psAna BeIOMparoTcs 3HadueHust u3 (aitna «f.dtuy, mocraBnsieMoro ¢ mporpammoit. Ilpu ycranoBke

nporpaMMbl JaHHBIH (ain mgomkeH ObiTh ckomupoBaH B gupektopuio «C:\[IpoekT\PV\basa

JaTYUKOB U YaCTOTHBIN psAI».

®daitn umeer 2 CTOJ'I6LIaI HOpHI[KOBLIfI HOMCEP CTPOKHU U 3HAUCHUC YaCTOTHI B I'e€prax (PI/ICYHOK

23). 3HaueHHus 4YacToT (HOPMHPYIOTCS B MPOrpaMMe B BHJIE CIIMCKOB, M3 KOTOPBIX BHIOMPAIOTCS

3HAYEHUs] HAYaJbHOM KOHEUHOM M 0a30Boil uacToT. M3mepeHue NeHCTBUTENHHOTO 3HAYCHHS

KOS(I)(I)I/II_II/ICHTa Hp606pa30BaHI/ISI U HEJIMHEHHOCTU aMHHHTYHHOﬁ XAPAKTCPUCTHUKU MPOBOAATCA Ha

6a3oBoil yacrote. Ilpu onpenenenun HepaBHOMepHOCTH AUX M3MepeHus: MpOBOIATCS Ha KaXJ0U

YacTOTE U3 psijia OT BEIOpAaHHOM HAYaIbHOM 10 BRIOPAaHHOW KOHEUHOM.

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»
tei./akc: (495) 739-39-19, www.zetlab.com
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Qaiin [paeka Qopmar Bug

Cnpaska

0 1.0 -
|1 1.25
'2 1.6

3 2.0

4 2.5

3 3.1

6 4

7 5

8 6.3

9 g

10 10

11 12.5

12 1a

13 20

14 25

15 31

16 40

17 50

18 63

19 &0

20 100

21 125

22 160

23 200

24 250

25 315

26 400

27 500

28 630

29 800

30 1000

31 1250

32 1600

33 2000

34 2500

35 3150

36 4000

37 5000

38 6300

39 8000

40 10000

41 12500

42 15000

43 20000

44 25000

Pucynox 23 — daiin 3Ha4eHUI YaCTOTHOTO Psia
4.1.11 Onpoobosanue

OnpoOoBaHMe TPOBOJAT CIETYIOLIUM 00pa3oM:

[ToBepsiembrit BUII ycTanaBiuBaroT Ha BUOPOBO30OYyAUTENs 00pa3loBOM BUOPOYCTAaHOBKU B
OCEBOM HalpaBJIEHUU

[TonkIrOUarOT U3MEPUTEIBHYIO CXEMY.

BxuttouaroT 1 mporpeBaroT npuOopBHl.

[TomaroT HampsKeHHE OT FeHepaTopa Yepe3 YCUIIMTENb MOIIHOCTA Ha BUOPOYCTaHOBKY.

3amyckatoT nmporpamMmy «I'eHepartop curHasiioB» u3 MeHw «I'eHeparoper» manenu ZETLAB,
BBIOMpalOT BKIAAKY «CuHycy», ycTaHapnuBaroT yactoty 159 I'u, ammumuryny 0,1 B, cmemenue 0 B,

U TOCJICZI0BATEIILHO HAXKUMAIOT Ha KHONIKH «/l00aBuTh» 1 «Brirounthy (PucyHok 25).

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»

tei./akc: (495) 739-39-19, www.zetlab.com 3
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Pucynok 24

3amyckatoT nporpammy «BonbTMeTp mepeMeHHOro Toka» u3 MeHio «M3mepeHue» maHenu
ZETLAB, mHacTpauBalOT €€ Ha OTOOpaXeHHE aMIUIUTYJHOrO 3HaueHus B Jenubenax ¢

YCPEIHEHUEM JaHHBIX | C M BBIOMPAIOT ATAJIOHHBINA KaHa BUOpoycTaHoBkH (PucyHok 25).

e

.
. MzmepuTene nepeMerHoro sHadedna - OBpasucesii E =] @

OdpasuoBLIl ¥

84.3

Amnnwmyoa, b v

nuk 84.4

Mennenno 1 ¢ -

Pucynox 25

3aHy0KaI-OT CJICAYIOIYO IIporpamMmy ((BOJ'IBTMeTp NEPpEMECHHOTO TOKa», HACTPAaUBAIOT €€ Ha
OTO6pa)KeHI/Ie AMIUIMTYAHOTO 3HAa4YCHUSA B ,Z[eI_II/I6eJ'IaX C YCPCAHCHUCM HNAaHHBIX lcu BBIGI/IpaIOT

KaHaJI MOJIKJIFOUSHHUS TIOBepsieMoro Bubporpeodpasosarens (PucyHok 26).

-

.
. BoneTMmeTp nepemeHHoro Toka - [NosepRemeli E =] @

[MoeepREMEIA ¥

87.9 I

Amnnuryga, g v

nuk 87.9 Menerto 1 ¢

b

Pucynox 26

3amyckaloT mnporpammy «MuorokaHanbHbI Ocuustorpadg» u3 MeHoo «OtobpakeHue»

nanenn ZETLAB, Bxmrouator 3 okHa oToOpakeHHs. B mepBoM oOkHe BBIOMpalOT KaHal

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»
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IMMOBCPACMOTro BI/IH, BO BTOPOM — ATaJIOHHBIN KaHaJl, B TPCTbCM — BHpTyaJIBHBIfI KaHaJl reHeparopa

(Pucynok 27).
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Pucynok 27

[InaBHO yBeNMMYMBAIOT HANpPSKEHHE TeHepaTopa, 10 TeX MOp, IOKa YpOBEHb HAa BOJIbTMETpAX
He yBesmuutes Ha 20 ab, uto ciayxut kpurepreM ucnpaBHocTd BuOpomerpa u BUIT.

B nmporpamme ocumiutiorpad Ha)kumaroT Ha KHONKY «ABTomacmtab». Komnebanus B BuIe
CHUHYCOUJIBI TOJKHBI HAOJII0IaThCsl BO BceX OKHaX. MckaskeHHi ObITh HE JOIKHO.

[Tocne nmpoBeneHust ONIpoOOBaHMsI 3aKPHIBAIOT OKHA BCEX MPOTPAMM.

4.1.12 Onpeoenenue xapaxkmepucmuk nogepsaemozo BUHII
[Tosepsiemsrit BUIT ycranaBnuBatoT Ha BHOpOBO30ynuTeNlb 00pa31ioBoOil BUOPOYCTaHOBKU (B

OCEBOM HAIPABJICHUH — PUCYHOK 28, B IOMIEPEYHOM HAIIPABICHUHN — PUCYHOK 29).

OceBoe Hanpasnexue [onepeyHoe HanpaBneHve
Pucynox 28 Pucynox 29

[Toaxmo4aroT U3MEPUTENBHYIO CXEMY.

BxuttouaroT 1 mporpeBaroT npuOophlI.

000 «DNeKTPOHHBIE TEXHOJOTUU U METPOJIOTUUECKUE CUCTEMBD
tei./akc: (495) 739-39-19, www.zetlab.com



3amyckator mnporpammy «lloBepka BuOpompeoOpazoBareneit mo I'OCT P 8.669», u

HACTpauBarT Ha oToOpaxkeHue crpanul] «[ naBHas» n «Txynme 3HaueHus» (Pucynok 30).

SCADA-cuecTtema ZETVIEW ch\Mpoextoiypvipy_2017.exe =
e poekTb\pypY, [E= o
Tnaeran (@ KA KiF) Kn - Tekyuye sHauenmns (5] -
Noeepka BuGponpeoGpasoBatenein FOCT P 8.669 Tekywme skavyeHns
Yposens cuanana senepamopa (amnn.), MB 0.00
OnpegeneHue ko3 duumeHTa npecbpazoeaHusa e pamopa (awn.)
NapameTpbl nosepaemoro BAN Bbibpate TMN gatimka Uz baibl pacromsicuznataleepaiopa e 25.0
Tun eutponpeobpazoeamens |EIC110 | Yka3aTh AUPEKTOPUKD Bazbl AaHHBIX AATUMKOE | O6pasyossil BA Tun JHaueHue
Saeodarod (Cepudned) Homep Buifipams mun damuuka u3 Bass! BC110 dtu - Arcenepovemp - [VI0BpaaloBLIi Ats||JUECIIZY 9

I
Koagpeh. npeofip., MB/g 00100.000 | YCTaHOBHTE NapameTphl AMA BelBPaHHOTo THNA faTUmKa | Benocumemp M 0.0000 ww/c

TMpeden ominonenus K, % 1“.“ PeaynuTaTel HaMepeHus K Time 0.000080 ek Oipasucseii =002 g

| 003
Ycnosust nposefenus uamepenus K NeiicmeumensHoe anaueHue K, wB/g 0.0000 D
— >
basosas wacmoms, [y 10 hd Omrnorenue K, % -0.11 ’7 p m ww w
basoeas amniumyda, g 01.00 0.ms
1} o1 0z 03
t

bazosas avnaumyda, Mu/c 01 .00 oEl::?er Cg:ﬂ::h
bazoeas amnaumyda, MM 01 .50 '_q Tun nosepAemozo damyuka
Hauanessitl yp. sswepamopa (ck3). B | (0,05 ﬁ Mosspremeid BAM _HDBEDHEMHM AC ~|| 0.0006 wmB
Oepanuuenue yp. eenepamopa, B 00.20 Time 0.000040 cex. Mosepaetsi = 0.02 mE
003
OzpanudeHUe Mo YCKOPERUID, § 01.00 P
Qzpanuyenie Mo CKODOGML, MM/G 1HU.UU = 0oz Mw ”w M
QzpanudeHUe Mo NEPEMELLERLID, MM 0200 CrapTiCion ) 0.ms
} . 0 01 02 03
lenepartop 1 - t
ZETO17-U4/8 Ne1508 ABTOMacCIITAB DCUHANDTPachOB ND 0CH Y

Pucynox 30 — IIporpamma «IToBepka Bubpompeodpazopareneii mo TOCT P 8.669», crpanuts! «I maBHas» u «T exymime
3HAYCHHS»

1. BoiOuparoT W3MepUTENbHbIE KaHAIBl, K KOTOPHIM IOAKIIOUEHBI ATAJOHHBIA KaHAI M
NoBepseMbIil BUOporpeoOpa3oBaTessb.
Ha rnaBHo# cTpanune nporpammsl «IloBepka Bubporpeobpazosareneit mo 'OCT P 8.669» B

pamke «llapamempwr nosepsiemozo BHUII» BHOCAT macmopTHBIE JaHHBIE BHOpOIpeoOpa3zoBaTers:
TUI U 3aBOJICKOM HOMEp, HOMHUHAJIbHOE 3HaueHue Kod(p@uiumeHTa NMpeoOpa3oBaHUs, €IUHUIIBI
u3MepeHus koddduumenta npeodbpazoBaHus, JOMYCK Ha OTKIOHEHHE JACHCTBUTEILHOTO 3HAYCHHUS
Ko dunreHTa npeodpa3oBaHusi OT HOMUHAIBHOIO 3HAUEHMUSL.
B pamke «¥YcnoBus nposeneHus usmepenust K» ycraHaBimBaror:

e (a30BYIO 4aCTOTY,

e (0a30BYIO aMILTUTYAY,

e HayaJbHBIN YPOBEHb F€HEPATOpA

e OrpaHUYEeHHE YPOBHS IeHepaTopa.

3amyckarT MPOBEPKY ACHCTBUTEIHHOTO 3HaUeHUS K03 duirernTa mpeodpazoBanus (KHOMKA

LJ) HpI/I 9TOM I1OA KHOIIKaMH ((CTapT)) n «Cromy» OTO6pa3I/ITC$I HWHAUKATOp Iponecca, a Ha
BKJIaKE ((TeKYH_H/Ie 3HA4YCHUA» 0TO6p33$ITC$I IMOKa3aHus BOJBTMETPOB II0 O6p33HOBOMy n
HU3MCPUTCIIBHOMY KaHaJIaM, HAIIPSXKCHUE U 4aCTOTa IrC€HEPATOpPa, OCHUIIJIOrPpaMMBbl U HHTCIPAJIbHBIC

YPOBHH CUTHAJIOB ¢ BUOpompeoOpasoBareneii (Pucynok 31).

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»

tei./akc: (495) 739-39-19, www.zetlab.com 42



[To oxonuanuu npoBepku B pamke «Pe3ynbprarel namepenus K» orobpassrcs neiictBuTensHoe

3HaueHue Kod(PQuIeHTa mpeodpa3oBaHus U €ro OTKIOHEHHE OT HOMHUHAJIBHOTO 3HAYCHHS Ha

1 POBBIX MHAUKATOPAX U Pe3yJIbTaT IPOBEPKU HA pUCYHKe-uHanKaTope (PucyHok 32).
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Pucynok 32. Pe3ynbTat nuamepenuit koagduimeHTa npeoopasoBaHus.

JHanee nepexonsar Ha ctpanuily «K(A)» (kHOmKa i‘)
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B pamke «YcioBus IpOBEACHUS W3MEPEHUN» YKa3bIBAIOTCSA CIECAYIOLIUE IapaMeTphl:

HAa4YaJIbHOC M KOHCYHOC 3HAYCHUA aAMIUIMTYJHOI'O Jualia3oHa, KOJIMYCECTBO TOYCK M3MCPCHUA Ha

Y4aCTKE «HadaJlbHas — 0aszoBas aMININTyJa BI/I6pOYCKOpeHI/I$[», KOJINMYECTBO TOYEK Ha YYacCTKE

«0azoBasi — KOHEYHAasi aMIUIUTY/Ia BUOPOYCKOPEHUs», HAUaJbHBI YPOBEHb IeHEpaTopa, IOMYyCK Ha

MaKCHUMaJbHOE OTKJIIOHEHHs Kod(p¢uIMeHTa MmpeoOpa3oBaHus B aMIUIUTYAHOM JHMANa3oHE OT

3Ha4YeHUS pU 0A30BOM aMIUIUTYE U JOMYCK Ha HETMHEHHOCTh AMIUTUTYTHOW XapaKTePUCTUKH .

3anmyckaloT TpoBepKy ocHOBHOM morpemHoctu BUII B nuamasone

HEJIMHEHHOCTH aMIUTHTYAHON XapaKTePUCTHKH (KHOMKA L2).

AMIUIMTYd H

> 5
Ee———d

0 0z 04 0E ne
t

[¥/] ABTomacwTag ocunanorpacos no ocH Y

[ SCADA-cucTema ZETVIEW c\MpoexTsipvpy_2017.exe (=I5
rnasHas K(A) @ K(F} Kn Tekylwme sHaveHHa @ -
MNoeepka gatynka BC110 Ne 0002 Tekyluve 3HaqeHNA
Ypogews cuexana eenepamopa (amnn.), wB 282.89
MamepeHns B aMNOUTYAHOM OVanasoHe te igemeel( )
YCnoBus NpoBEeHUs W3MepeHmi Pesynbrarti uamepenmii Yacmoma cuenana eexepamaopa, (U 10.0
Hauanttoe yoxoperue (aunn.), g 00.1 UU Apannemyna yoropesa = 0.55 g K.=0.993 g/g Ofpaauoesii BHIT Tun Shers
Axceneponemp  [VIOBpa3LoBbIA AC ~| 02569 ¢
Koneuroe ycxopenue (aMin.), g 02.00 - 0333 L —
=
o099z B - . MM/G
Kon-so mover do basosol amnnumyds! ﬂz SEEELIET w 0.0000
T an 0.991 =
Kon-go mowex om Bazoeoll amnaumyds ﬂz 05 ] Celicmomemp M 0.0000 w~m
9 .
HavaneHell yposers aeHepamapa. B 00.05 e ——— T Time 0.002520 cex Opasuoseii=0.12 g
JLonyemumoe ominonerue K(A), % 1“.” TeE 0z
B >
Mpeden Henuxedrocmu, % 1[|IU &2 Se07 o
02
v i 02 04 il 08
| 1) 20 40 B0 a0 t
3 a
Tun nosepremoz0 damyuka
OcHoeHanA MospeluHocms, % 0.00
i MNoBepAeMbIit ’7
logepaemul BAN AC - 0.2550 wmB
Henuredrocms, % | 0.00 B '
Time 0.002520 cex Mosepaensii = -0.14 +B
Crapt  Cron

Pucynoxk 33 — M3MepeHust B aMIUIUTYAHOM /IMana3oHe
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(= SCADA-cuctema ZETVIEW c:\Mpoexraitpyipy_2017.exe (=R EoE =
rnasHas K(A) @ K(F} Kn hd TekyliMe 3HaYEeHHA @ -
Mosepka gaTunka BC110 Ne 0002 Tekywne sHaveHns
VpoeeHs cusHana eexepamopa (amnn.), MB 0.00
M3mepeHvs B aMnnMTy4HOM guanasoHe - pamop )
Ycnoeua NnpoEefeHWA H3MepeHUA PezynbTaThl M3MepeHni paczensicussaaleenspancaa i 0.0
A pEETs ) 00.100 AnnanTyaa yekopera =010 g K =0.992 mB/g Obpaauoesill BUM Tum 3Hauexue
o o | 0,995 Axcenepomemp  [VIBC 110 AC ~|| 00032 ¢
KoHeuroe ycroperue (aMnn.}, g UZ.UU o } I
— o
Benocumem, = X /e
Kan-eo mouex do Gasoeoll aunaumyds ﬂs = 0,99 P w 0.0000
Kan-60 mouex om 6asosall ewnnumyder | (1§ 01 020045 064082 1 12 14 16 18 2 G M 0.0000 M
Thnne g
Hauanehelll yposers senepamopa, B 00.05 e — T Time 0.000200 cex BC110=002g
= HenuHEfHOCTE aMnauTyaHoi kapakTepuoTics = 0 0776 % 0.03
Honycmumoe omxronexue K(A), % 1 ﬂﬂ 05 s
il >
Mpeden Henuxedrocmu, % 1 ﬂ.ﬂ 2 0 0.0z
0.ms
- 0 02 0.4 0.6 0g
e k. | 01 028 046 0B4 082 1 12 14 16 18 2 t
. 8 3 g
=
Tun nosepaemozo damyuka
? ;\ ot OcHOeHaR NoZPeWHOCTE, % -0.26 J B B
. 7 BC 110
i 4 I 10 BAM ~|| 0.0002
“ - Henuneinooms, % | 017 | f SRR — | \C 4q
Time 0.000240 cex EC110=002g
Crapt Cron 0.03
0.025
> =5 =
0.0z
0018
0 02 0.4 0g 0g
t
[¥] AeToMacwITa6 ocuHANOrpadioB No ocH Y

Pucynox 34 — Pe3ynbTar H3MepeHHid B aMIUTUTYTHOM JJHana3oHe

B npouecce uzmepenuii Ha Bkiaake «K(A)» mox kHomkamu «Ctapt» n «Ctom» otoOpasurces
WH/INKATOp MpoIiecca, a Ha BepXHeM rpaduke B pamke «Pe3ynbraTsl n3MepeHuin» OyIeT CTPOUTHCS
rpaduK 3aBUCUMOCTH KO3 HUIMEHTa IpeoOpa3oBaHUs OT AaMIUIUTYAbl BHOPOYCKOpEHHS, Ha
BKIaake «Tekymue 3HaueHHs» OTOOpasaTcs IOKa3aHUs BOJBTMETPOB IO O0pa3LoBOMY U
U3MEpPUTENIbHOMY KaHallaM, HallpsDKEHUE U YacTOTa reHepaTopa, OCHMIUIONPaMMbl M HHTETpaJIbHbIE
YPOBHH CUTHAJIOB C BUOpOIpeoOpa3zoBarTenei.

ITo oxoH4YaHHU TPOBEPKHU B OKHE «Pe3ynbTaThl U3MEPEHUI» 0TOOpa3ATCs:

e rpapuKy 3aBUCUMOCTH KO3 ulmeHTa Npeodpa3oBaHus U OTKIOHEHUS Ko3(PuirenTa
npeoOpa30BaHus OT 3HAUCHHSI aMIUIUTY/IbI

® OCHOBHas MOIPEUIHOCTh B JHala3oHe aMIUIUTyJ M 3Hau€HUe HEJIMHEHHOCTH
aMIUTUTYAHOM XapaKTepUCTUKU Ha UPPOBBIX HHAUKATOPAX

® pe3yJabTaT MNpPOBEPKH OCHOBHOW mnorpemHoctd BUII B nuanasone ammiutyn u

HEIUHEUHOCTH aMHHHTYHHOﬁ XAapPaKTCPUCTHUKU HA pPUCYHKAX-UHIAUKATOPAX.

Hanee nepexonsar Ha ctpanuily «K(F)» (kHomka :)

B pamke «YcnoBus NpoOBENEHUS HW3MEPEHUID» YKa3bIBAIOTCS CIEAYIOLIME IapaMeTphbl:
HAYaJbHOE M KOHEYHOE 3HAYEHMs YacTOTHOIO [Mala3oHa, KOJWYECTBO TOYEK HM3MEPEHMsI Ha
yuyacTKe «HayalibHas — 0a30Basi aMIUIMTY/Aa BUOPOYCKOPEHHMs», HaYaJIbHBIN ypOBEHb IreHepaTopa,
JIOTTYCK Ha MaKCUMaJIbHOE OTKJIOHEHUsI Kod(duiineHTa npeoOpa3zoBaHUsl.

3aHy0KaIOT IIPOBEPKY OCHOBHOM MOrpCIIHOCTU B JUANIA30HC YaCTOT WU HCPABHOMCPHOCTU

aMIUTUTYAHO-4acTOTHOH Xapakrepuctuku BUII (knonka il).
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B nponecce n3mepennit Ha Brinagke «K(F)» mon knonkamu «Ctapt» 1 «CTom» oToOpa3urcs

MH/IMKATOp MpoIlecca, a Ha BepXHeM rpaduke B pamke «Pe3ynbTaTel U3MepeHHii» OyAeT CTPOUTHCS

rpaduk 3aBucuMOCTH Kodd¢uiueHTa npeoOpa3oBaHHsl OT YACTOThl, Ha BKIaake «Tekyiiue

S3HA4YCHUA» OTO6pa3HTCH IIOKa3aHusg BOJIBTMETPOB IIO O6pa3HOBOMy U U3MCPUTCIILPHOMY KaHallaM,

HAMpsOKCHUE W 4YaCTOoTa reHeparopa, OCHUWIUIOrpaMMbl UM HMHTCTPAJIBHBIC YPOBHH CHIHAJIOB C

BUOponpeoOpazopareneii (Pucynok 35).

[To oxoHuanuM PoBepKU B OKHE «Pe3ynbTaThl H3MEpEeHU» 0TOOpa3ATCs:

e rpaduku

3aBUCHUMOCTH

KoddunreHTa

npeoOpa3oBaHus

n

kod¢umeHTa npeoOpa3oBaHusl OT 3HAYEHUS YaCTOTHI.

MPOBEPKU OCHOBHOM morpemHoctn BUII B

OTKJIOHCHHA

OCHOBHAas IOIp€IIHOCTh B JWAIlla30HC 4YaCTOT Ha L[H(prBOM HHJIUKATOpEC U pE3yibTarT

JlMara3oHe 4YacTOoT Ha pHUCYHKe-

AHIUKATOPE.
[ SCADA-cucrema ZETVIEW c\Mpoexsi\pvipv_2017.exe (=N R ==
Tnasran | K(A) [GE=IE A Terywme sHauerna (&) -
Mosepka gaTunka BC110 Ne 0002 Tekywne sHaqeHns
3MepeHUS B YACTOTHOM AMANA30HE VpogeHs cuzsHana aexepamopa (amnn.), uB 282.89
YCnoEA npoEedeHHA H3MepeHHA PeaynbTathl M3MepeHHi pacrcEElcraanaloarepanopa b 10.0

HauansHas wvacmoma, [y

Koreurnas vacmoma, My

Honyemumoe ominorerue K(F), a6

F=760My
Onpeaenenue oTinonenys = 0988 B /g
0995

My
«= 4300
1e-006

[a]

o 5e007

1}
1 10
My

CoxpaHuTb rpacmk B hann |

OcrioaHas nozpewwHocms, 06 0.00 o

Cnocof omobapkenus daHHsx:

Crapt

Cron

Tun SHaueHue

AC ~|| 02571 ¢

AC ~|| 00000 wmwc
Geilcmomemp M 0.0000

Time 0.006440 cex

Obpasuossil BAIT

Axcensponemp  [ZI0BpasLoBLIA
o —

Benocumemp

Ofpazuoeeii=-0.24 g

0.4 0k

Mosepaensl BMM w AC ~|| 0.2553 wmB

Time 0.006480 car

08

Turn nosepAemozo damyuka

MNoeepastei = 0.21 mB

0.4 0k 08

t
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Pucynox 35 — M3mMepeHust B 4aCTOTHOM JIMara3oHe
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[ SCADA-cucTema ZETVIEW ci\Mpoektei pvipy_2017.exe =N R

nagmHaa K(A) KF) [@ ko - Tekywme sHavenua (] -
MoBepka gat4nka BC110 Ne 0002 Tekywme sHadenus
A3MepeHNS B YACTOTHOM AMaNasoHe Yposens cuexana 2exepamopa (amni), mB 282.89
YCnoBua npoeegenun uamepenui PesyniTanil uamepenmil Yacmoma cuerana eexepamopa, [y 10.0
Hauanswes vacmoma, M4 F=760Tu  OnpenensHqe oTknoHeHwA = 0,989 o/g O6paayoesil BUM Tun SuaueHue

Koneunas wacmoma, [y 100

Axcenepovemp  [VI0Bpa3LoBLIR AC ~|| 0.2571 g
| —

D093
JLonycmumoe omxnonenue K(F), 86 M.0 & . Benocumemp w 0.0000 o
0485 = Ceiicuonemp M 0.0000 v

y
Fe210M Time 0.006440 cex. Ofpazuoesi = -0.24 g
OnpeaensHye orknoreqnd = 00735 0B
0z
- 0.0s > g
= a0
02
-0.08
10 1} 0.z 04 0E (1K1
My t
Criocob omobapsents 0aHHb!X: ab - Tun nosepsemMoz0 damuuKa
( CoxpaHuTs rpachuk B doaiin J . i
B Bag ® Mogepremsit BHMT w AC || 0.2553 wmB
Ocroeran nozpewrocms, b 008 | Time 0.006480 cex. Mosepaensni = 0.21 vB
L B B )\
0z
= 0
Crapt Cron

> . - 1} 0.z 04 q 0E 0a
e
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Pucynok 36 — Pe3ynbraT n3MepeHuii B 4aCTOTHOM JHaIia30He

Janee nepexonsat Ha ctpanuiy «Km» (KkHOMKa L)
B pamke «YcioBus mNpoBeACHUS HM3MEPEHUN» YKa3bIBAKOTCS CIECAYIOLIME MapaMeTphl:
3HaueHUEe BUOPOYCKOpPEHUS, HauaJIbHBIA YpOBEHb I€HEpaTopa, AOMYCK 3HAU€HHE OTHOCUTEIBHOTO

Kod(uimeHTa nmpeoOpa3oBaHus B IONEPSIYHOM HAIIPABJICHUH.

(2 SCADA-cuctema ZETVIEW ci\MpoexTaitpvipy_2017.exe =N |
[nasHas Ki&) KIF} Kn [ - Tekywune sHauenua (G hd
Mosepka gaTynka BC110 Ne 0002 Tekyue sHaverHus
OnpegeneHve oTHocuTenbHoro K YposeHs cuzHana eeHepamopa (amnn.), uB 0.00
Ycnoews npoeegenusa npoeepkn PesynbTaTel M3mepeHns oTHocuTenkHoro K Hacmoma cuekana eskepamops, (U 0.0
= 50.00 .
VekopeHue eubpocmona (amnn), g []1|[}[]. # OBpaayoesiil BUIM Tun SHauerue

W i Axcenspomemp Oﬁpaauoablﬁ AC = 0.0034 ¢

HauaneHslll yposeHs eexepamops, B

I
Lonyck va omnnenve Kn, % 05.0 8% 00005 Bernocumemp w 0.0000 e
CelicMoMemp WAC ~|| 0.0000 wm
1}

1] 20 40 =) a0 Time 0.008240 cex. Ofpasuoeeii = 0.02 g
rpag 0.03
z 0.025
OmuocumensHs!l K 0.00 O .
0.0z
0oms
1) 0z 0.4 0E 08

Tun nosepAemMozo damyuKa
TMoseprems:ii BUAM M AC ~-|| 0.0001 wmB

Time 0.008240 cex. Mosepaetaei = 0.02 B
Crapt Cron 0oz J. l | I

tlam]a]e]s]a]lm
Pucynox 37 — Crpanuip! «Km» u «Texymune 3HaUeHUS»
VYcraHaBiaMBalOT MoOBepsieMblil  BHOpompeoOpa3oBaTesib Ha BHOPOCTEHJ] C IOMOILBIO
IIECTUTPAHHOTO YCTPOMCTBA Ha TIEPBYIO TPaHb.

000 «DNeKTPOHHBIE TEXHOJOTUU U METPOJIOTUUECKUE CUCTEMBD 47
tei./akc: (495) 739-39-19, www.zetlab.com



3amyckaloT TPOBEPKY OTHOCHUTENBHOro Ko3(dduuumeHnta mnpeoOpazoBaHHs B IMOMNEPEUHOM
HAMpaBICHAHN (KHOMKa ).

B mpouecce m3mepennii Ha Briaake «Km» non knonkamu «Ctapt» n «Ctom» otoOpasurcs
MHJIMKATOp Tpoliecca, a Ha rpaduke B paMmke «Pe3ynbTaTsl H3MEpeHuil» OyIeT CTPOUTHCS rpaduk
3aBUCHMOCTH KO3((uImeHTa npeodpa3oBaHHus B IMOMEPEYHOM HANPABICHHHM OT yIjia MOBOPOTA
IIECTUTPAHHOTO YCTpOWCTBA, Ha BKIaake «Tekymue 3HAUYEHUS» OTOOpA3ATCS IOKa3aHUs
BOJIETMETPOB 0 00pa3[0BOMY U M3MEPUTEILHOMY KaHajaM, HalpsyKeHHWE M 4acTOTa IeHeparopa,
OCIIMJUIOTPaMMBI M HHTETPaJIbHbIE YPOBHH CUTHAJIOB C BUOpONpeoOpa3oBaTeiei.

[lpn mosBIEHMM COOOIIEHWS C YKa3aHWEM IIOBEPHYTh IIECTHUTPAHHOE YCTPOHCTBO,

NIOBOPAYMBAIOT IIECTUTPAHHOE YCTPOUCTBO Ha Clieyroulyto rpanb (Pucynok 38).

= SCADA-cuctema ZETVIEW ch\lNpoexTel\pvipyv_2017.exe

[==E==]
nasHas KiA) KiF) Kn B - Tekywme sHauenna B -
Mosepka AaTynka BC110 Ne 0002 Tekywue sHaueHua
¥r 8 d
Onpene nenueloTHocTE nEorolk DOBEHE GUEHENE 2EHEPAMOPa (SMM ), M 0.00
YCnoens NpoBefeH HA NPOBepKK Pe3ynkTaThl H3MEPEHHA OTHOCHTeNbHOro K pBcniamacuziaslcerepamopaliiy 10.0
nann = 54.00 i
Yexopenue eubpocmona (amnn), g 01.00 2 OopasucesBHI U SeiaHEHIG
— el Axcenepovemp  [I0GpaaloBbIi AC ~|| 00034 ¢
HavaneHsil yposeHs eenepamopa, B 00.05

Coobienne =

——
- X MM/
onyck xa omknwenus Kn, % 05.0 EEA ) Benosuwemp w 0.0000
10] Moseprie azTuiak wa 0.000000 rpaaycoe Cedewonemp = <\l 00000 ww
;- EW

Time 0008760 cex Ofpasuoeeii=002g
0.0z
0.025
0.z
0.015

1} 0z 04 0.6 0g

Tun riogepremozo damyuxe
TNosepsenms!li BUAI w AC ~|| 00003 wmB

Time 0.008760 cex MoeepAstei = 0.02 MB
Crapt Cron 0oz
| 0.025
- -
nnz
—

0.015

o 0z 04 06 ng
t
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Pucynok 38 — M3mepenus ko3dduiipenta npeodpa3oBaHus B MONCPEYHOM HAIIPABICHUU

ITo oxoH4YaHNU TPOBEPKHU B OKHE «Pe3ynbTaThl U3MEPEHUI» 0TOOpa3ATCs:
e rpaduK 3aBUCUMOCTH OTHOCHUTEIBHOTO KO3 uIeHTa npeodpa3oBaHusl B MONEPEUYHOM
HalpaBJIEHUH OT yIja MoBOpoTa BUOponpeoOpa3oBaTels.
® MaKCUMaJbHOE 3HAa4Y€HHE OTHOCHUTEIbHOrO Kod(pduuueHta mnpeodpa3oBaHUs B

MOINCPCUYHOM HAIIPABJICHUH HaA I_II/I(I)pOBOM HHIUKATOPC

® DE3yJIbTAT MPOBEPKU OTHOCHUTEIBHOTO KO3 duilneHTa mpeoOpa3oBaHus B OMEPEUHOM

HaIllpaBJICHUHU HAa PUCYHKC-UHIHUKATOPC.
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=2 SCADA-cicrema ZETVIEW c\Mpoekrsipvipy_2017.exe = a ==

TnasHas KiA) KIF) Kn B - Tekywue sHauenma  [B] -
Moeepka gaTtunka BC110 Ne 0002 Tekywme sHaderna
Vposers cusHana senepamopa (awnn. ), w8 282.89
OnpepeneHve oTHocuTensHoro K ” P (I
Ycnoeus npoBefeHHA NPoOBepKM Peay bl p K Hacmama cuziana zertepamopa, [y 10.0
Y =E0.00 Kn=9.33% 1
Yokopenue subpocmona (aunn), g []1 UU LLrllbona s o z Oopases il Bl diaiamie

e | 994 Axcenepomemp EC 110 0.2574
Havansrelil ypoeens eenepamopa, B 00.05
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B - . MM/G
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i 100 200 200 Tirme 0.004240 cex. BC110=-0085
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Time 0004280 cax BC110=-008g

Craptr Cron 02
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1} nz2 04 06 og
t
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Pucynox 39 — Pe3ynbrar usmepenuil ko3¢ ¢punnenTta npeodpa3oBaHus B IIOIEPEITHOM HAIIPABICHUH

Jlanee BO3BpanIaloTCs HA TIIaBHYIO CTPAHUILY IIPOEKTa

[Tpu He06X0AUMOCTH BBIOMPAIOT MAIKY COXPAaHEHHs 0TUéTa (KHOTIKA

CoxpanstoT oT4é€T 0 IpoBepKe (KHOIKa jb. Ha Bpems coxpanenust oTu€ra 1oj KHONKON “al

otobpasutcs uHauKarop mnpoiecca (Pucyrok 40).

[ SCADA-cucremia ZETVIEW c\Mpoextsipvipy_2017.exe ol o=
Fnasan [@ K& | KB | Kkn - Texyuume sHauenus () -
MoBepka BUGponpeo6pasoeaTenen MOCT P 8.669 Tekywme sHaueHns
OnpeeneHie ko3ddULMEHTa NPeoBpa3OBaHUS Vpogews cueHana eexepamopa (amnn.), mB 0.00
NapameTpel nogepaemoro BUN Bribpate TMR gaTuuka u3 Hasel Hacmoma cuztiana eeviepamopa, [ 0.0
Tun subporpsobpasossmens  [BC110 | YKa3aTe LUPEKTOPMIO Ba3bl AaHHEIX AaTUNKOR | Obpasuoes!is BAI Tun Suauenue

3asodckoll (cepuliksil) Howep BeiBpams mun damuuka uz 6ass! BC110.dtu - caronuc .OﬁpmuOBhM LIRS

Koagpp. ripeobp.. g/g 00001.000 ‘ YCTaHOBUTE NAapameTpsl ANA BLIBPaHHOro TUNA AaTunka ‘ Benocumemp W 0.0000 wwc

lpecaplomxnansiumkas 10.0 PeaynuTatbl namepennn K Time 0009440 cex.  Ofipasuopsi = 0,02 g
Ycnoeun npoeenenus namepenns K Tlsiicr 08 3Haw K o/ 0.9925 0025
Basosas wvacmoma, My —y 075 J > 002
% -0.
Basoeas aunumyda, ¢ [}1.00 0.ois
Dupa  Coapars Cozpakme npoTokona — 0 0z 04 06 08
Bazoean amnnumyda, MM/G 01 .00 muepma g no FOCTy t
Basosan avanumyda, MM 01.50 = Homep ripomoxona: 01 Tun nogepAemozo damuura
HavansHeidl yp. zexepamopa (Ck3), B | 00,05 ﬁ ‘ﬂl:é]:’;:;’ﬁ;: ﬂ%ziiit:‘n TMosepsemed BUM _HOBEPHEMH” m 0.0002 wmB
Oeparuuenue yp. 2exepamopa, B 00.20 3 Time 0.003520 cex Mosspsensri = 0,02 ME
(OepaHuyeHUe o yGKODEHLI, § 01.00 X ﬁ Wz
OepaKuyeHue Mo CKOPOCMU, MM/C 100.00 > 002
OzpanuveHue Mo MepeMeLUsHLIs, MM [}2.00 Crapr  Cron 005
’ . 0 0z 04 06 0.8
leneparop 1 - t
ZET017-U4/8 Ne1508 [V ABTOMAcCWITAE DCUHANOTPadOB NO OCH Y

Pucynoxk 40 — CoxpaHeHue otdera

[Ipu HEOOXOAMMOCTH pacrneyaTaTtb OTUET O MPOBEPKE, OTKPHIBAIOT (aifi oTuéTa (KHOMKA Q)

U BbIOMparoT komauay «Ileuath» B MeHto «®Daiin» okHa mporpammbl Exel.
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4.2 Paboma c npozpammoil é pexcume npoeedeHus Kaiudopoeku eudponpeoopazoeameeil 6
coomeemcmeuu ¢ 'OCT 1SO 16063-21-2013 (axcnpecc-memoo)

Pexxum mpoBeneHust kanmuOpoBku BuOpompeoOpazoBareneld B coorBeTrctBuM ¢ ['OCT 1SO
16063-21-2013 npousoautcs mratHbiMu cpeactBamu [10 ZETLAB 6e3 ucnonszoBanuns SCADA-
MPOEKTA.

B mporpamme «Jlucnetuep ycrpoiictB» u3 MeHio «CepBucHbie» mnanenu ZETLAB
MIPOU3BECTU HACTPONUKY M3MEPUTENBHBIX KaHAIOB, COOTBETCTBYIOIIUX 3TAJJOHHOMY U MOBEPSIEMOMY
BHOpOMpeoOpa3oBaTelio.

3anmycTuTh mporpaMMmy «B3auMHBIN y3KOIMOJIOCHBIN CIIEKTP» U3 MEHIO «AHAIU3 CUTHAJIOB)

nanenu ZETLAB u otkpbITh apameTpsl iporpammel (Pucynok 41).

B3aumnbiit y2KononocHbIR cnextp - B&K « 07 fen|=C "@

Yacrotra= 021y Yposens Vspectr (CK3) = 0.000133 gxmB
' APAMETDDI
0075 ~

001 / [ ompr. |
0.0 | 3anuce |
0.0001 — OTKpHITE C
e . mapaveTp Co—
—~ e-
Q ot L\)l KomuecTeo
o G ) 1
2 1e7
8 {)\ v|VSpectr
§. 1e-8 i
1e9 F A2
1e-10 dw AlxA2
1e-11
2e13
01907 1 1000 24965

100
Yacrora,ly
Bpema nocnegnero pacyera: 08:53:58, unrepean ognoro pacuera 1.000 ¢, unrepean ycpeanenua 1,000 ¢, konuuecrso ycpearenmii 1, pasmep €

Pucynoxk 41 - IIporpamma «B3auMHBII Y3KOTIOJIOCHBIH CIICKTP»

B okne «Hacrtpoiika mnapaMeTpoB B3aWMHOIO Y3KOIOJIOCHOTO CIEKTpay» YCTaHOBHTH

CJIeIyIOIINE 3HAYEHUS:

e Yacroruei auana3oH — 20000 I'1;

e UYacrorHoe paspemenue — 0,1907 I'n;

e VYcpennenue — 100 c;

e Tum oOpaboTku — 6s1cTpOe [1D;

e DTalOHHBIN KaHa — KaHAJI 3TAJIOHHOTO BUOpOIIpeoOpa3oBarTes;

e lI3mepurenbHbIe KaHaIbl — KaHAJ TIOBEPSEMOro BUOponpeoOpa3oBaTels;

e UuterpupoBanue/nup ¢ — 6e3 06padboTKu.

00O «DneKTpOHHbIE TEXHOJIIOTUU U METPOJIOIMYECKHE CUCTEMBI»
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YcranoButh ¢uar B moie «JlomonmHuTenbHBIE OKHa» HampoTwB Tpadser «llepexogHas

XapakTepUCTUKAa» U AaKTUBUPOBATh KHONKY «lIpuMeHUTH» B MpaBOM HHXKHEM YINIy OKHA

IPOrPaMMBI.

HacTpoiika NapamMeTpos B33MMHOrO Y3KONONOCHOTO CNEXTPa

Yacrora guekpetusayma, Ny

S0000 / S0000

[HacTomein Auanaszow, [y

OnoprbIi Xanan

Ycpeanerme, ¢
100

[Tun ycpeanern

20000 v| [BaK v)
[HacToTHoe pazpewenme, Ny Wuterpuposanue/ andd
0.1907 | [6es obpatorm =

IXCOOHEHYMANBHOE
Tun obpatorxu

GeicTpoe N@

| [6es obpaborim v]

VamepuTtenshnie Kanans
07

Wnrerpuposanue/andd

TAABTPALA
Nonocoeoi PunbTp
oBY, Ny 00
OHY, My
DANbTPALKA ANCKDET
Anwna GunsTpa 1

Dononnrenstbie okKa
Lon. rpadmux Comorpamma

Moaynb B3auMHOro
cnexTpa

asa

v

Koadpduynent
KOMepeHTHOCTI

Nepexoaras
XBPAKTEPUCTHKS

WmnynocHas
XBPAKTEPUCTHKA
W3meperpe
COBCTBEHHBIX WYMOB

AMANKS Pe3OMaNCOs

[Ouarpamma Hanxkencra

Becosan QyrKuwa
Cwrgycoxo v

Nogae. awmupes, a6 100
YCTpaHEHUE OTDEXEHMA

DUABTPAYMA NOCT. COCT.

Br10paTh yKa3aHHbIe HACTPOHKHA

u Baxats [pmvennTs

Pucynox 42 - Hactpoiika mapaMeTpoB MporpaMMbl

B oTkppIBIIEMCSI JONOJHUTEIPHOM OKHE MPOrpaMMbl «B3auMHBIN y3KONOJOCHBIA CHEKTP —

Hepexoz[Haﬂ XapaKTCPUCTHKA» YCTAHOBUTH B npaBoﬁ YaCTH OKHa HNpOorpaMMbl (bnar HAIIpOTHUB

«H1».

Cornacio I'OCT HMCO 16063-21, nnst xanuOpOBKHM MOKET HCIOJB30BaThCS TI'eHEpaTOp

CIIy4aiHbIX KOJIeOaHHI COBMECTHO C YAaCTOTHBIMHM aHAJIM3aTOpPaMHU — ATH (PYHKIHMH BKJIIOYAIOT B

ce0ss koutposiepsl ZET 034. JlanHbIE MeTOA SBIAETCS NPEANOYTUTENBHBIM, MHOCKOJIBKY

COKpalacT BpEMs IIPOBCACHU A KaHI/I6p0BKI/I, 3a CYCT OXBaTa BCCIo Auara3oHa 4aCToT.

Pe3yJ'IBTaT OMpCACIICTCA 10 HepeXOﬂHOﬁ XapaKTCPUCTUKE Hc — omenka yacTtoTHOro

OTKJIMKA MCXKAY ABYMSA BBIXOAHBIMU CUTHAJIAMH CUCTEMBI.

3anyctuth nporpammy «I'eHeparop curHanos» u3z meHto «I enepatopsi» manenu ZETLAB. B

OTKPBIBIIEMCS OKHC BLI6paTI> BKJIaIKY «H_IYM» " IPOU3BECTHU CICAYIOIIUC HaCTpOﬁKHZ

YpoBeHb, B —ypoBeHb HaIpsiKeHUs, COOTBETCTBYIOIIMM 3HAUEHUIO BUOPOYCKOPEHHUS

lg;

Yacrora Hay., [ 'l — HUXKHAA 9acToTa pabOTHI OBEPSIEMOro BUOponpeoOpa3oBaTes;

000 «DNeKTPOHHBIE TEXHOJOTUU U METPOJIOTUUECKUE CUCTEMBD
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e YacroTa KOH., ['1] — BEpXHsg yacToTa pabOTHI TOBEPSIEMOTO BUOpOIIpeoOpa3oBaTelis;

e Bun myma — npenOeneHHbIH.

1. Beiopars Briaaaky Ilym

1

s Feweparop curxance ol ® 1
Buibop curnance
AM M Mwna Bxop Bapxep NurAM NorAM
Cwyc  Plwmn @nmm NorYM  Mmn | Oean | Cweyc2 2. Haxarsp llpaBOii
MapameTpe: LyMOBOro CHrHANS KHONKOMN MBIIIH H
| Yposens, B | Hacroramav.,ly | Hacroraxom.,ry [Kyproauc BBIOpaTh
[ 0.1000 | 000002.00 | 010000.00 | O 4§ Ilpendenen bl
{2 {2 {32} W
Ol ot Benviit
Monocoson
I Homep xanans ] AdoCammre l 8. Pasonsst
reneparp1 | T Brniownrs - Aerepm.
- T - st

Pucynox 43 - Hacrtpoiika reHeparopa CUTrHaJIOB

Haxartp cHayana kHonky «J{00aBUTB», 3aTeM — « BKITIOUUTDY.

B oxHe nmporpamMmbl «B3anMHBIN y3KOMOJIOCHBIN CHIEKTP» HaxaTh KHONKY «CTapT» B MpaBoil
4yacTHU OKHA IporpamMmel. JloxkaaTbest BbIXOJa HA PEKUM YCTAaHOBKU (IPUMEPHO 2-3 MUHYTHI).

Jlna 3anmcu pe3ynbTaTOB B IPAaBOM 4YacTH OKHA IIpOrpaMmbl «B3aWMHBIN y3KOIOJIOCHBIN
CIEKTp» HaxaTb KHONKY «Ctom». B okHe mporpaMMbl «B3auMHBIM Y3KOIOJIOCHBIM CIEKTp —
[lepexonHas xapakTepUCTUKa» Ha)KaTh KHOIKY «3aIllMCh» U COXPAHUTH MOJYYEHHBIH pe3ysbTaT B

dopmate *.dtu, mpu 3TOM OTYET COXPAHUTHLCS KaK B Tpa)UuecKOM, TaK M B TAOJIMYHOM BUJIC.

B st ez accradh cracp - BAK 3T fe T e
SacTaver ) Ty - .y »
033
Sowm >.?.::-:.-[ 1. Haxare Cron I + 3 ©
oo e
009 2aede l Y 7wy -
r -\ g
00021 rt T —— e
8 resipaadic] \ r——
g L |
1ot 1 ]
z Te? \ A 4 Vigen
3 1e8 { ALty
| \' »
169 -
1010 A
e
4913
1% ) 0 1000 2498
Gaerora it
Bpns roc e pacaiTe 20017 emTphan e pacerta L 000 C mmrep e s pmimen 00 G 650mtcTRS p<padmed L ey ¢
= P R |
MnTse
>
a it 9 (amapanry s Lo |
v Fotco cormarce
; 08 o ™ - s Bee  Basems MM Do
- Wemarpas M1 Wy Cumye ” - Nt Poraa - Tes Ty 3
§ = st posrs iorvave
akue Snonas weret [Vooown B | Scraramimn, fu | Vacrarasoe.fq | Kyprosec
-
é b | 0:1000 | 000002.00 | 010000.00 | 0O3.0
é 2 ) 0 Pysivand 3. Buikaounts
reneparop
1864 Y ——
01907 1 10 !Oli 1000 TR0 Y
Sacrora,fu -
—

Pucynok 44 - Peanu3zanus 3anucy pe3ynbTaToB

IIo oxoHuaHHIO npoucaypbl U3MEPCHUA AYX BBIKITIOYUTH réeHeparop CHUTHAJIOB, HaKaB

KHOIIKY «BBIKITIOUNTEY B MaHEIH YIIpaBJICHHUA OKHA IPOTpaMMbl «FeHepaTop CHUI'HAJIOB».
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4.3 Paboma c npozpammoit ¢ pexcume nposeoeHus YOapHol KaiuodposKu 6 COOMeemcmeuu
cI'OCT P HCO 16063-22-2012

Pexxum mpoBeneHus ynapHoi kaimOpoBku BuOponpeoOpazoBareneii B coorBetctBuu ¢ ['OCT
P CO 16063-22-2012 npousBoautcs mratHbiMu cpeactBamu [10 ZETLAB 6e3 ucnons3oBanus
SCADA-npoexkra.

B mnporpamme «/lucneruep yctpoiictB» u3 MeHio «CepBuchbie» manenun ZETLAB
NPOM3BECTH HACTPOMKY N3MEPHUTEIBHBIX KAHAIOB, COOTBETCTBYIONIMX ATAJJOHHOMY H ITOBEPSIEMOMY

BUOponpeoOpazoBareiio (Pucynok 45).

=) fucrieraep yei

®Qaiin  [Jeiictens Bug Cnpaska

:': TestingDS YYBECTBUTENbHOCTH: ICP KY sHewner
5.;. Compress_Test YYECTBUTENbHOCTL: ICP KY BHewrer
_!_2 Yepaak YyBCTBUTENBHOCTD: ICP KY Brewrer
% 123 YyYBCTEBMTENbHOCTL: ICP KY sHewner
g; XonoaunbHUK YYECTBUTENbHOCTH: ICP KY sHewner
ﬁZET 7152-N VER.3 N2170016 YHYBCTBUTENbHOCTL: ICP KY Brewrer
g MASTER_PTP_55 YyYBCTBUTENBHOCTD: ICP KY Brewrer
\!2 MC vibro % YyYBCTEMTENbHOCTL: ICP KY srewner
__!: ltsMyDevice!l!NotConnect YyBCTBUTENBHOCTE: ICP KY sHewrer
; ZET 7152-N VER.3 N2170021 HYBCTBUTENbHOCTL: ICP KY BHewHer
:I_;_Test[)ia;nostic YyYBCTBUTENBHOCTD: ICP KY Brewrer
M8 ZET 028 N24002 YYBCTEUTENBHOCTL: ICP KY Brewner
@ SranoH 0.039 mB/g Het 1
@ PCB350C04 0.0001138 B/m/c* Oa
| @ 8309 0.042 B/g  Her 1
@ ZET 028_4002_4 0.001 B/MB Het
@ ZET 028_4002_5 0.001 B/MB Het
Ceoiicrsa: 8309 M 0.001 B/MB Her
1.112 MB/g Oa
W3mepuTenbHbli Kakan I 0.001 B/mEB B
Haseanwe: 5309} v 0.001 Het
KommeHTapuii:
YyBECTBUTENbHOCTL, MB/g: f MB v / Thv’\>
|
OnOpHOE 3HaYeHKE, O: 3e-005 \
CMelLeHme NOCT. COCT,, g: 0 \|
KY Brewrero ycunuens: lMpou3BoAUM HaCTPOIKY
- : HYBCTBUTENBbHOCTH (cornacHo nacnopTa)
Koopauratbl: X 0 Y: 0 e 3 v Nno KaHanam K KOTOpOM NOAKNH4YeHbI

3TanoH v nosepaeMbli AaTHMK. A Tak

Xe HacTpauWsaeM Apyrue napameTphbl
KaHana ecnu 5To HeobXxoauMo,

Hanpumep, KY BHELLHEro ycunurens.

WKTerpantHbli ypoBeHb CHrHana:

[ | [l

[Ouanason: 24000 g (g0 170 a6) KY 1
[7] Mcnonbzosats ICP AC] Wcnonbsosate TEDS

[ Konuposams [ Bcracuire [ MpumeruTs ][Omenme

Al

Pucynox 45 - Hactpoiika 3TaJIOHHOTO U IIOBEPSIEMOTO KaHaia
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3anmycTuTh mnporpamMmy «MOJaJbHBI aHaAIU3» U3 MEHI0 «AHAIU3 CUTHAJIOB» IaHEIU
ZETLAB u oTKpbITH MapaMeTphbl IPOrpaMMbl, Ha)kaB Ha KHOIKY «IlapameTpel» B mpaBoi dacTu
JIMaJIOTOBOT0 OKHA.

B okne ((HaCTpOfIKa)> YCTAaHOBUTH CICAYIOIINUEC 3HAYCHUS:

e Yacrora nuckperu3anuu — 25000 I'1r; 3TamOHHBIA KaHAT — ATAJIOH;

e Yacrora auckperm3amuu — 25000 I'm; xaHanm u3MepeHMd — KaHaJ, K KOTOPOMY
MOAKJIIOUYEH KaTuOpyeMbIii BUOpOIIpeoOpa3oBarTelb;

e AKTHBHUPOBATH TOJIE «AOCOTIOTHBINA MOPOT»: YCTAHOBUTH (pIIar HAIIPOTUB MapaMeTrpa
«TonbKO TONOXKUTEIBHBIA (GPOHTY»; 3aJaTh 3HAUYEHUS I STAJIOHHOTO KaHala U
KaHaja U3MEPEHUs B eAMHULIAX «Q»;

e B ciydae uCHONB30BaHUS JIOMOJHUTEILHOTO KOHTPOJBHOTO KaHala (J1a3epHOTO

JlaT4rKa), IPOM3BECTU HACTPOMKY mapameTpoB noJs «M3mepenue ckopocTuy.

1o 3aBepiIeHNIO HACTPOMKH HAKATh KHONKY «IIpUMEHHUTHY.

M - . I .= ; I3 |
= —— — \ == —
Hacrpovika @
= Kanan 1 Kanan 2 MapameTpbl
% Ya, peTHU3aLiumK OnoprRET {j Kypran
qZS-D Ky '] [375"0“ '}) Amnantyaa 1 Wrterpan (gs.) 1 B.. y ABTOMEC.
= Amnnutyaa 2 Whrerpan (gs.) 2 Crapt
YacT qun Wurerpan (F*S) 1 3anuch
{250k ~| [zET 028.4002_7 Wrrerpan (F*S) 2
|| Mneepcua OTHowerme A1/A2
P Hopmamonars OTKpblBaem BKNaaKy
.~
Wnrepean, ¢ 3 napameTpbl.
T [Mpou3BoauM HaCTPONKY
’ napameTpoB. ...
"
AgTO38MycK N ern dF
ABTO38MyCcK 4Yepes, ¢ 1.0000
O = S duKu [ crextp

[¥] vasp
[V] BepTukansHbii nopor

p i Y napHbii CRexT]
() AnanTreHblit nopor: CK3*K YAaapH eKTp

Cwurran

Koathh U MeHT 5.
s . it 7] FoPMSOHTanbHbIA Knaccuseckan
l"@) ABconioTHbIit nopor ke IOCTL. YRS
B [] BeiuuTanme OunbTpayma
[7] Tonbko nonoxuTenbHbi GpoHT N | oopma AMCKpeT

CkopocTb AnpHa gv
|| Cmewenrne

OnopHblit Kakan, g
40.00

Kasan usmeperus, g

40.00 B cny4yae UCnonb30BaHuA BpeMA NPonéTHOro

MeToAa (Na3epHoro AaT4uKa) NPoM3BECTU
HaCTPOWKK.

/

| /TN

OnoAHKTENbHBIM rpaduK
WHTepe A pad

100.0

MNpagas rpanuya -

Kanan potogatyvka

U3meperne CKoOpocTH

OunbTpaymra 3HaveHne
s el TRl —
[T] Nonocoeoi guabTp Onvea, M 0.0385 [ Wkeepcun

PEY, Ty 0.00
OTHOWeHKE ANKHbI NOABECE
KOBaNbHH K TOUKE U3MEPEHUA

0.8526

(¥}

6000

MpumeruTb OTmernTb

PucyHoxk 46 - Hactpoiika nporpamma "MopanbHbli aHamu3"
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[IpousBecTr MOATOTOBKY yIApPHOTO CTEH/IA!
® 3aKpENMHTHh HA HAKOBAJIbHE KaTMOpyeMbIii BUOpONpeoOpa3oBarTelb;
® YCTAaHOBUTH MOJIOT OQAITUCTUYECKOTO MAasITHUKA HA TPEOYEMYIO BBICOTY;
¢ Ha TBHUIBHYIO HOBCPXHOCTb HAKOBAJIbHU YCTAHOBHUTL CIHCHHUAJIBHBIC IIPOKJIAJAKA
pa3IMYHON CTENEeHW YHPYrOCTH M TOJIIMHBI B COOTBETCTBHH C TpeOyemoit
JUIUTENIEHOCTBIO YIAPHOTO UMITYJIbCA.

s moBepku (KanMOpPOBKH) MOXET HCIIONB30BAThCS KaK METOJ HEMOCPEICTBEHHOTO
CJIMYCHUSI 3TAJIOHHOTO TPeoOpa3oBaTelisi ¢ MOBEPSEMbIM (KaauOpyeMbIM), yCTAaHOBICHHBIMH Ha
HAKOBAJIbHE YCTAHOBKU IMapajuIeIbHO OCH €€ JIBW)KCHHUS C MPOTHBOIIOJIOXKHONW CTOPOHBI OT TOYKH
NPUIIOKCHHUS YIAPHOTO BO3ICHCTBHS MOJIOTa HA HAKOBAIBHIO, TAK U METOJ] KOCBEHHBIX U3MEPECHUI
IIyTEM W3MEpPEHUs BPEMEHU IIPOJIeTa HOPMHUPOBAHHOM IO JUIMHE MMILECHM, 3aKpPEIUICHHOW Ha
OOKOBOI1 IMMOBCPXHOCTHU MAATHHUKA, C ITOCICAYIOIUM MEPECUHCTOM CKOPOCTU ABHUIKCHUA.

B mpaBoii yactu okHa nporpammbl «MOJaNbHBINA aHAIN3» aKTUBUPOBATh KHOMKY «CTapT» u

IMPOU3BCCTU yAap METOAOM HAKaTUA Ha KHOIIKY ITYCKOBOI'O MCXaHU3MaA.

B s s 09 o) . ____ee— ;| TR - __ oR— . o 5 S

Onopwsii Bpewn = 072000 Mc3rancn= 15 306 g

200

Yexopewue, g

Msuep. Bpewa=072000mc 8300 14397 g

Yexopenue, g

4 6 8 10 12 14 16 18 20

ja Monankiui aHanKs
N o el a Tm Tl om | — T Y T S N A

Pucynox 47 - Peructpanus yJ1lapHOT0 UMITyJIbca B Mporpamme "MogaiabHbIH aHaH3"
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B npoTtoxos 3aHOCATCS pe3ynbTaThl H3MEPEHUH, IPEeICTaBICHHbIE B TAOIUIIE B IPABOM YacTu

JUAJIOTOBOTO OKHa mporpammbl (PucyHok 48). Takske, Uisl 3amucu pe3yinbTaToB B MPaBOW 4acTH

OKHa mporpammbl «MoOJanabHBIM aHaIu3» HAXKATh KHOIKY «3alKCh» U COXPAHUTh IOJIYYEHHBIN

pe3ynbrat B popmare *.dtu, mpu 3TOM OTYET COXPAHUTHCSA KakK B rpahuIeckoM, Tak ¥ B TAOIHMIHOM

BHJIE.

S=NEEE X )

1 Fbame‘rp = Karan 1 Karan 2 MapameTpbl
@%. 10293 g 100.69 g

YckopeHue no ——ratY °1.03 g \ ABTOMEC.

LLiupura (50 %) 0.430 mMc 0.480 mMc '
Ivipura (10 %) 1.200 mc 1200 Mc__—m

[AuTenbHOCTb MO M...  1.800 MC 1.760 Mc

HapacTatue 0.920 mc .20 mc

Cgpan 0200 220 200 suc

C{ 3anucbiBaem I'IO.nyLleHHblﬁ pe3ynbTaT B NPOTOKOI.

Nopor TUUCY Z0O0CY

CkopocTb mMakcuman... 0.5670 m 0.5530 m/c

Ckopoctb no mogenu  0.5770 mfc 0.5609 m/c

MNepemelwerne 483.3030Q MM 474.0396 MKM

Wuterpan VA2 2.31e-00p Ox... 2.25e-006 Ox...

WuTterpan F*S 1.74e-003 Ox... 1.66e-003 Ox...

Bpems 1227.58¢c 1227.58 ¢

S/N 41.79 41.92 gb

CKO ot mogenu 21.32 20.660 g
[A2/A1 0.978 200

B2/B1 LA EE -06%

dT umMnynbCcoB 0.04 mc

CkopocTb 0.0000 m/c

OTH. norp. cKop. 0.0% 0.0%

aenbTa 0.00 mc

PucyHox 48 - Pe3synbraTsl m3mMepeHui

tei./akc: (495) 739-39-19, www.zetlab.com

000 «DNeKTPOHHBIE TEXHOJOTUU U METPOJIOTUUECKUE CUCTEMBD

56



4.4 Paboma c npozpammoii «/[nuHH0X000601i CHeHO»
4.4.1 3anyck npozpammol
C USB ¢unem-nakonurens, BXOJSIIETO B KOMIUIEKT I[OCTaBKU CTEHJA, CKOMHPOBATh Ha
KOMIIBIOTEP  WMCIOJHUTEIbHBIA  daitn  «Stend_lin_disp.exe». ns  3amycka  mporpammbl

«dnmmaHoxonoBoit crenn ZET» akTuBHpoBaTh Ha KOMIIBIOTEpE HCIIOJHUTENBHBIA  (aiin

stend_lin_d
isp.exe

«stend_lin_disp.exe» (Puc. 4.49).

Puc. 4.49 3amyck nmporpammsl «JlnmuHHOX010BOM cTeHa ZET»
4.4.2 Onucanue unmepgeiica npozpammol

ITocne 3aIlyCKa IporpaMMbl Ha 3KpaHE€ MOHUTOpa OT06paSI/ITC$[ OKHO ((I[HHHHOXO,HOBOﬁ CTCH

ZET» (Puc. 4.50).

[E SCADA-cuctema ZETVIEW c\Launoxoaosoi zet\#scada\stend_lin_disp_vé.exe = o X W
v X

Ynpasnenwe | Hacrpoiika

[nuHHoxodoeol cmeHO ZET

YnpaeneHue 11(4

YacToTa, my 01.00

Avnnutyga, we o 000.10
Crapt

BepHyTb B nosuuyto
cTapTt

\ MpumenuTb ‘
WU3MepeHue 2
YacTorta, Ny YposeHb Ea. usm.
| Granowwwit | | 3.98 (0.012485  wic?
| Mosepsembiii ‘ 3.97 ’0.003400 m/c?

YcpenHeHue, ¢ 015 NorpewHocts, % | -72.8

‘ dukcuposaTb ‘

CoxpaHute | [ ouncrka |

‘ Sauyra ‘ KoHuesuk cTapt ‘ KoHuesuk comHuL BeiGop katanora | | ‘ C-lasd\sdfcsv

Puc. 4.50 OkHo mporpammsl «J{nmHHOX010BO# cTeHn ZET»

[Tporpamma «/ImuaHOX010BOM cTeHa ZET) cocTOUT U3 HECKONBKUX pabounx oOIacTei:
1) Ynpagnenue;
2) Usmepenue;
3) 3amura;

4) YXypHan u3MepeHHi.
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Yupasienue

B obnactu «YmpasieHue» 3ajaroTcs MapaMeTpbl CHHYCOMAAIBHOIO BO3zeWcTBUSA. B mone
«Yacrora» ycTaHaBIMBAeTCA 3HAYEHUE YacTOThI KojeOaHUM B equHMIIAX u3MepeHus «l'1», B moie
«AMIUTUTYa» yCTAHABIMBACTCA 3HAYECHHE aMILTMTY/b KOJIeOaHUH B eJMHUIAX HU3MEPEHHs «M/c2»
WA «MM/C.

Jiis u3MeHeHHs 3HA4YeHHsT B TOJSAX BBOJAA IMApaMETPOB KoJeOaHUI HEOOXOJMMO HaXKaTh
JIEBYI0O KHOIIKY «MBIIIM» Ha paspsijl, B KOTOPOM OyneT HU3MeHSTbCs 3HadeHue. Kaxaplidl paspsn
UMeEET U3MeHseMoe YnciIcHHoe 3Hauenue ot 0 no 9. Jlanee nius M3MEHEHMs 3HA4YCHHUs B pas3psle,
yllep’KuBasi MOJOXKEHUE Kypcopa Ha 3TOM paspsiie, He0OOXOAMMO BBECTH 3HAUYEHHUE C KJIaBUATYpPhbl
WIM IPOKPYTKOM POJIMKA «MBIIIN» U3MEHUTH 3HAUEHUE.

Jns mpuMeHeHHsT W3MEHEHHH MapaMeTpoB KoyieOaHWH HEoO0XOJMMO HaXaTh KHOIKY
«l IpumMeHnTH».

Kuonku ynpasnenust crenaoMm «Ctapt/Ctom» mpeqHa3HAYCHBbI JUIS  3aIlycKa/OCTaHOBKU
ucnbiTannid. Haxxkatue kHomku «CTapT» NPUBOIUT B JIBWKEHHE IIATQOPMY B COOTBETCTBHH C
3alaHHBIMM T1IapaMEeTpaMU 4acTOThl W aMIUIMTYyAbl KojeOanuil. Haxarue xHomku «Crom»
OCTaHABJIMBACT MOJIBUKHYIO IIATHOPMY.

Haxatne kHonku «BepHyTh B MO3ULMIO CTAPT» BO3BpAILAET MOJBUKHYIO YacTh IIAT(OPMbI
B HauaJIbHOE pabouee MOJI0KEHHE.

HN3mepenue

B ob6nactu «3mepenue» BbIOMpaeTcs HW3MEPHUTEIbHbIE KaHAJIbl sl 3TAJOHHOIO U
nosepsieMoro BHOpomnpeoOpa3oBates.

Jlns BpIOOpa STAJIOHHOTO KaHala Ha)XXaThb KHOIKY «OTAJOHHBIN», B OTKPBIBILIEMCS OKHE
«HacTtpoiika mapaMeTpoB Y3KOMOJIOCHOTO CHeKTpa» B mosie «/3MeputenbHbId KaHal» BBHIOPATH
U3MEpUTENbHBINA KaHa IudpoBoro akcenepomerpa ZET 7152-N, coorBercTByrommii ocu Y.

Jls BeIOOpa MoBepsieMOro KaHajla HaxaTb KHONKY «IloBepsiemblit», B OTKPBIBLIEMCS OKHE
«HacTtpoiika mapaMeTpoB Y3KOIOJIOCHOTO CHEeKTpa» B moyie «/3MepuTenbHbIN KaHam» BHIOPATH
M3MEPUTENIbHBIM KaHal KOHTpoyiiepa cOopa JaHHBIX, K KOTOPOMY IOJKJIIOYEH HCIBITYEMbII
BUOPOJIATUHK.

[Tocne BBIOOpa W3MEPUTENBHBIX KaHAJOB, Ha IMQPOBBIX HHIUKaTOpax «Yacrota» u
«YPOBEHB» OTOOPAKAIOTCS TEKYIIHE 3HAYEHHS YacTOTHI («['I») ¥ aMITHTYIBI CUTHANA («M/C%» U
«m/cy).

B mnone «YcpenHeHuwe» ycTaHaBIMBAETCS MEPUOJ YCPEOHEHMS W3MEPEHHBIX 3HAUYEHUH
napaMeTpoB YCKOpPEHMs Iepe] BBIBOJAOM IOKa3aHWN Ha HMdpoBble MHAMKATOpHI «YacTtoTa» u
«YPOBEHBY.

B mnone «llorpemHocTts» oTOOpa)kaeTcsi TEKyIllee PacCUUTAHHOE 3HAUYEHHE IOTPEIIHOCTH

HU3MCPCHUA MMapaMCTPOB YCKOPCHUS ITOBCPACMBIM Bn6ponpeo6pa3OBaTeneM.
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Haxarne kHOmkm «DUKCHUpPOBATHY» BBHIMOTHSIET 3alKCh PE3YJNbTATOB IMOBEPKU B IKypHAI
U3MEPECHUM.

3ammra

Ob6nacte «3ammTay NpegHa3HAYeHA JI KOHTPOJS IMepeMelleHus IaThopMbl CTEHAa B
paboueM Juamna3zoHe aMIUIMTYZ, U B CIIy4ae BbIXOJa 3a Mpeieiibl pabodero IOJIOKEHHs CToJIa
CTEH/1a CUTHAJIM3ALlUU OllepaTopy MyTEM U3MEHEHHUS LIBETAa MHAUKATOPA C 3€JIEHOI0 HAa KPacHbIH.

Jlist Bo3BpaieHus mwiaThopMbel B pabodee MOJOKEHUE, HEOOXOUMO aKTHBUPOBATH KHOIKY
«BepHyTb B MO3ULIHIO CTAPTH.

Kypunaua nuzmepenuii

[Tone «KypHan usmepeHuit» npeacrapiser co0oit TabIuIly ¢ pe3yibraTaMu u3mMepeHuit. J{ins
3alUCH PE3yJIbTATOB MMOBEPKU B KYPHAII CIEAYET HaXKaTh KHOMKY «PUKCUPOBATHY MIPU MPOBEICHUN
A3MEPEHUM.

Jns ynanenus uHGpopMaIiy U3 TabIuibl HEOOX0AUMO aKTUBUPOBATH KHOMKY «OUYUCTKaY.

Jlis coxpaHeHust MPOTOKOJIa U3MEPEHUI HEOOXOMMO aKTUBUPOBATh KHONIKY «COXpaHUTh» U
BEIOpaTh KaTAJIOT JUIs cCOXpaHeHwus (aiiia B oopmate .CSV.

4.4.3 Pabombwl c npozpammoit

Ipumeyanue: 0na Koppekmuou pabomsl npocpammsl «/nunHoxooosol cmeno ZET»

cnedyem yCmanosums napamempuvl UsMepuUmenbHuIX KaHai08 KOHmpoiepa coopa OaHHbIX.

[ToBepsiembIii BHOpOIIpeoOpa3oBaTenh YCTAHOBHTh Ha JIBIDKYIICH YacCTH IIATPOPMBI TaKUM
00pa3om, 4TOOBI U3MEpPUTENIbHAS OCh COBIA/Ialia C HAllPaBICHUEM JABUKEHUS CTOJIA.

OTkpeITH TIporpamMMmy «JITHHHOXO0BOW BHOpOCTEHA». B OTKpBIBIIEMCS OKHE MPOTpPaMMBbI
BbIOpaTh M3MEpUTENIbHbIE KaHajlbl JUIsl ATAJIOHHOIO M TOBepseMoro BHUOporpeoOpasoBarens, a
TaK)K€ YCTAaHOBUTH MapaMeTpbl BUOPAIIMOHHOTO BO3IEHCTBHUS.

[Ipy HEOOXOAMMOCTH HaXkaTh KHOMKY «BepHyTh B TO3WIMIO CTapT» s BO3Bpara
MOJIBIKHOM yacTH MaaTGopMbl B HaYalIbHOE pabodee MoI0KEeHHE.

Haxartp kHOnKy «CTapT» ams 3amycka ucnbiTanuu. [Ipu sToMm kHonka «CTapT» U3MEHUT CBOE

HanMeHoBaHue Ha «Cton» (Puc. 4.51).
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ﬂ SCADA-cucrema ZETVIEW c\lnunHoxoaosoii zet\#scada\stend _lin_disp_v4.exe = a X W
Ynpasnetue Hacrpoitka v X
[nuHHoxodoseol cmeHd ZET
YnpaeneHue
YacroTa, ry 01.00
Awvnnutyga, we - 000.10
[ Cron ]
BepHyTb B no3uuuio
I MpumenuTb ‘ L
U3mepeHune
Yacrorta, Ny YposeHb Ea. usm.
| OTanoHHbIN ‘ ‘ 1.00 ’0.003450 m/c?
| MoBepsiemblit ‘ 1.00 '0.003324 m/c?
YcpeaHeHue, ¢ 015 TMorpewnocts, % | -3.7
‘ Pdukcuposatb ‘
CoxpaHute | | Oumcrxa |
@ sawma @ Konuesux cTapt @) KoHuesyk M  Buibop karanora | | Cilasdisdfcsv

Puc. 4.51 3amyck ucnbITaHARA

Ilocne YCTAHOBJICHUA pa60qero peiKUMa pa6OTI>I CTCHAAa W IO HMCTCUYCHHH HCO6XOI[I/IMOI‘O

BPEMCHHU YCPCAHCHHA HaXaTb KHOIIKY ((CDI/IKCI/IpOBaTB» IJI1 3aHCCCHHUA HJAaHHBIX B JKYpPHaAJl

u3mepeHui (Puc. 4.52).

ﬂ SCADA-cucrema ZETVIEW c\lnunHoxoaosoii zet\#scada\stend _lin_disp_v4.exe - [m] X w
Ynpasnetue Hacrpoitka v X
[nuHHoxodoeol cmeHO ZET
Yacrota Kawan-1 Eals Kanan-2 Eals.2 %
yn pa BrieHune 1 0.00607 m/c 0.00606 m/c -0.17899
YacroTa, My 01.00
Avnnutyga, we - 000.10
[ Cron ]
BepHyTb B no3uuuo
| MpumenuTb ‘ TeRT
U3mepeHune
YacTorta, Ny YposeHb Ea. usm.
| STanoHHbIN ‘ | 1.00 ’0.006074 m/c?
| MoBepsaemblii ‘ ‘ 1.00 '0.006063 m/c?
YcpenHeHue, ¢ 015 TMorpewHocts, % | -0.2
‘ dukcupoBaTtb ‘
Coxpawute | | Ouncrka |
‘ 3awura ‘ KoHuesuk cTapt ' KoHueBuk doMHAW | [ Byi60p katanora | | ‘ Cilasd\sdf.csv

Puc. 4.52 3anecenust JaHHBIX B )KYPHAJI H3MEPEHHH
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Jlanee W3MEHUTH YACTOTY, aMIUIUTYJy BUOPAIIMOHHOTO BO3ACHUCTBHS M HaXXaTh KHOIKY

«IIpuMeHUTB» 711 COXpAaHEHUs U3MEHEHUM.

ITocne YCTaHOBJICHHA pa6oqero pexuMa CTCHIAa W 110 UCTCUCHUU H606XOI[I/IMOFO BpPEMCHU

YCPECOAHCHUA HaXaTb KHOIIKY «CDI/IKCI/IpOBaTL» IJIs1 3aHECCHHUA JOaHHBIX B JKYpHal I/ISMepCHI/Iﬁ

(Puc. 4.53).
= SCADA-cuctema ZETVIEW c\LnuHHoxogosoi zet\#scada\stend_lin_disp_vé4.exe - a X W
Ynpasnetue Hacrpoitka v X
JnuHHoxodoeol cmeHO ZET

Yacrota Kanan-1 EaMsl Kanan-2 Eals.2 %
ynpaB‘neH"e 1 0.00604 m/c 0.00605 m/c 0.13288

2 0.01171 m/c 001171 m/ct 0
qaCTOTa, rq 0 6 '0 0 4 0.02403 m/c 0.02414 m/c 0.44762
AMANUTYAR,  we - 000.10
[ Cron ]

BepHyTb B nosuumio
cTapT
\ MpuUMeHUTb | P
U3mepeHune
Yacrorta, Ny YposeHb Ea. usm.
\ STanoHHbIN ‘ ‘ 5.99 ’0.024829 m/c?
| Mosepsembiit ‘ 5.99 ’0.028121 m/c?
YcpeaHeHue, ¢ 015 TMorpewHocts, % | 13.3
‘ dukcuposaTtb ‘

|  Coxpahute | | Oyucrxa |

‘ 3awura ‘ KoHueBwk cTapt ‘ KoHueBWK duHULW [ Beibop katanora | | ‘ Crasd\sdf csv

Puc. 4.53 3aneceHus JaHHBIX B )KypHaJ U3MEPEHUI

OmnucaHHbIC BBIIIC JIEHCTBUSA IMpoOBOAAT HGO6XOZ[I/IMOG KOJMYECTBO pPa3 B HU3IMEPACMOM

YaCTOTHOM JUaIa3oHe.
1o 3aBepiIeHUIO CHIBITAHUN aKTUBUPOBATH KHONKY «CTOm.

I[JIH COXPAHCHUS HA KOMIIBKOTECPEC KYypHAJIa H3MepeHHI>i B OTAEIbHBIN q)aﬁH'OquT CJICOAYCT B

TCKCTOBOM IIOJIC BBCCTHM HAMMCHOBAHHC (bafma OTUCTa U HaXaTb KHOIIKY ((COXpaHI/ITL». ®daiin

OTYeTa COXPAHSIETCs B AUPEKTOPHIO, YKa3aHHYIO B MEHIO «BbIOOp KaTamora» (Puc. 4.54).

| CoxpaHuTb | OuuncTka |

| Beibop kaTanora MNpoBepka Clasd\sdf.csv

Puc. 4.54 CoxpaneHus )KypHaja H3MEpeHuit
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OtkpeiTHE (Qaiina ¢ OTYETOM BBINIONHSETCS B penakrope tadbmun Excel. Ha Puc. 4.55

MPUBCACH NPUMEP OTUCTA C PC3YyJIbTaTaMU HUCIIBITAaHUH.

Mposepka.csv - Excel Bxoa &3 - O
Beraska PasmeTka cTpaHnLbl Dopuy el Jlanubie PeueHznposaHne 3 Cnpasxa Acrobat Q Momow | = OBLMA gocTyn ~
sl - "
D 36 El % YcnosHoe GopmaTupoBaHne o Pﬁ
Egy ~ L—“ BopmatuposaTe Kak Tabanuy ~ - ¢
BcTaeuTs Wpwudt | BripaeHueaHwe | Yucno Aueiikn | Pepaktuposanue | Hagctpoiikm Cospate PDF u
- ¥ - - v G Crnm aqeek ~ - - NOAENNTEEA CCBINKON
Bydrep oBmeHa & CTnnm Hagcrpoiku Adobe Acrobat ~
Al - f YacToTa v
A B 1 C 1 D 1 E 1 F 1 G 1 H 1 1 J 1 K 1 L 1 M 1 N 1 O 1

1 |4HactoTta _KaHaﬂ—l En.M3.1 Hawan-2 EnMa2 %
2 | 1 0.00604 m/c* 0.00605  m/fc* 0.13288
3 | 2001171 m/c* 0.01171  m/c* 0
4] 40.02403  m/c? 0.02414  m/c* 0.44762
5 —
6_
?_
8_
9_
10 |
11| =

Mpogepka ) 4] | D
loToED (J;? CneunanbHele BOIMOXHOCTH: HE NO44epxUEBANTCA ﬁ EI ——f—+ 100%

Puc. 4.55 IlpumMep oTueTa UCIBITAHUI
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