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PYKOBOZACTBO NO/Ib3OBATE/IA

HacToslee pykoBoAcTBO MO 3KcnsyaTaumu (P3) pacnpocTpaHaeTca Ha MporpammHoe
obecneyeHne NO «METROL-1» (ganee — nporpammHoe obecneyeHune, nporpamma, MNO) n
COLEPKUT ONUCaHWe NPorpaMMHOro obecneyeHuns, a TaKKe NpaBuia ero YCTaHOBKMU U
3KcnayaTauuu.

1. HASHA4YEHUE

MporpammHoe obecneyeHne MO « METROL-1» npegHasHaYeHo 414 YCTaHOBAEHWUS CBA3U C
undposbIMM MaHomeTpamu METROL 1X0 yepe3 nocnegoBaTesnbHbl nopT RS-232 unum no
b6ecnpoBogHOMy npoTokony Bluetooth (onuusa) u nepesayn gaHHbIX B npolecce
npoBeAeHMA NoyaBTOMaTUYECKOW NOBEPKM (KaNIMBPOBKM) CPEACTB U3MEPEHUSA AaBEHUS.
MporpammHoe obecneyeHne MO «METROL-1» no3BosiseT Npou3BOAUTL MOBEPKY
(KannbpoOBKY) cpencTB M3MeEpeHUs [aBAeHMA C Bblhavyeil NPOTOKONA KaK B pexume
peanbHOro BpemeHu, Tak U GopmmupoBaTb MPOTOKO/, MUCMOAb3YA AAHHblE U3MEPEHUN,
COXPaHeHHble B NamATH LMbPOBOro MaHOMETPaA.

2. MMHUMAJIbHbIE CUCTEMHbIE TPEEOBAHUA

e OnepaunoHHana cuctema Windows 10, Windows 8/8.1, Windows 7 SP1;

e Microsoft .NET Framework 4.5
https://www.microsoft.com/net/download/framework ;

e [lpoueccop c TakToBoM YactoTor 1 My,

e 03Y512 MB;

e 10 MbB cBo604HOIO ANCKOBOIO NPOCTPAHCTBA;

e Agantep USB - RS-232 (USB-COM kabenb), Ha 6ase npeobpasosaTens CUrHaioB
MAX232 n FTDI FT232;

e [logKnoyaemblii UAN MHTErPUPOBaHHBbIN Bluetooth agantep (ecamn dpyHKUMA
nopfeprusaetca UMGPOBbIM MaHOMETPOM).

3.YCTAHOBKA

YcTaHOBKa NporpaMmbl OCYLLECTBAAETCA MyTeM pPacrnakoBKKW apxusa metroll.zip B ntobyto

YAO6HY0 414 N0/1Ib30BATENA ANPEKTOPUIO.

Mocne nepBoro 3anycka Nporpammbl aBTOMaTUYECKM CO34aeTCsA AUPEKTOPUA 6asbl AaHHbIX

Base, N0 ymon4yaHWio pa3meLleHHaa HenocpeACTBEHHO B TOW Xe narnke. B fanbHeliwem oHa

MOKeT BbITb M3MeHeHa Ha Ntobyto APYryto B HACTPOMKaX NPUNONKEHUA. TaKKe BOSMOXKHO

BeAeHMe HeCKobKMX 6a3 Ha o4HOM paboyem mecTe NyTeM U3MEHEHMA NYTU K HAM.

Kaxkablli coxpaHeHHbln B 6a3e [AaHHbIX NPOTOKO/ MOBEPKU 3aHMMaeT He bonee 40Kb

ANCKOBOIO MPOCTPaHCTBA.

4. UHTEPDENC

OCHOBHOE OKHO MpOrpaMmbl COCTOMT M3 ABYyX OCHOBHbIX BKAaAoK: U3mepeHua u
HacTtpoiiku.




NS METROLCALIBRATION

4.1.Bknagka UsamepeHusa

Bo BKknagKe UamepeHus (puc. 1) npomssoanTcs popMmmpoBaHMe NPOTOKOAA MOBEPKM NMyTEM
nocnefoBaTeIbHOIO 3anoIHeHWA Noael BBOAA AaHHbIX.

B faHHOWM BKMagKe coaepykaTca 5 OCHOBHbIX rpynn snemeHToB: CpeacTBa NOBEpPKM,
Ycnosua nosepku, Nosepaemoe cpeacteo, UsmepeHus, Otyer.

B e L

PucyHok 1 — Bknadka UsmepeHusa

4.1.1.TpynnaanemeHToB CpeacTea NoBepKu

lpynna snemeHToB CpeacTBa MOBEpPKM (pUC. 2)CAyXUT Ana BBOAA MHPOPMaLUM O
NPUMeHAEMbIX CPEACTBAX MOBEPKU U COAEPKUT CeaytoLime Nons ANsS BBOAA U 3/1EMEHTb!
ynpasaeHus:

Mone 3aBOACKOW HOMEpP CAYXKMT A/1A YKa3aHWUA 3aBOACKOTO HOMEepa 3Ta/SIOHHOrO
umMdbposoro maHomeTpa METROL 100/110. [laHHOe MOMe TaKMKe COAEPNKUT
BbIMaatoLLMii CNMCOK NPMBOPOB, COXPaHEHHbIX B 6a3e AaHHbIX;

Mone Mopgenb coaep)KWUT BbiNaZaloWmnii CMUCOK MOAenei 3TaNOHHbIX CPeAacTs,
noanep:KMBaemblXx MNPUAOKeHUEM. Mpu NoAKAYEHUU K npubopy ero Tvn
yCTaHaB/NMBAETCA aBTOMATUYECKH;

Mone Knacc TOYHOCTU COAEPMKUT BbINALAMOLMI CMIMCOK MaKCMMAJbHbIX 3HAYEHUN
npvBeAeHHOM NOrPeLIHOCTN 3TaNIoOHHOTo Npubopa;

Mone AnanasoH COAEePKUT BbiNaAAOLMIA CMIMCOK AOCTYMNHbIX AMaNa3oHOB AaBleHUA
3TanoHHOro npmbopa;

MpK Ha)KaTun KHONKW MOAKAKYUTL NPOrpamma OCYLLECTBASIET NOAKAIOYEHUE
npubopa K MK (couetaHune knasumuw Ctrl + K);




PYKOBOZACTBO NO/Ib3OBATE/IA

Mpn HaxaTMM KHONKM COXpaHUTb nporpamma A06aBAseT AaHHble O 3Ta/lOHHOM
npubope B 6asy AaHHbIX NPOrpammbl;

B none [lononHuTenbHble CPeacTBA YKa3biBalOTCA BCMOMOraTeNbHble CpeacTea Ana
nposeseHna NOBEPKM, TaKME KaK MCTOYHUKKN AaBeHUsA, TEPMOMETPbI, TMTPOMETPbI U
T.4.

CpejcTaa NoBepKm

Jasogckoi womep: 10032 -
Mogens: METROL 110 -
KARET TONHOCTH: 0.05% -
fuanazon: 0 - 10MNa -

o | [ com

HAononnnTensHsie CPESCTED:

nomMna nHesraTwyeckas METROL 202
N220012, TepmomeTp TN-4 NO623,
TepMOrHrpoMETy BUT-2 N9122352,
GapomeTp-anepong M-G7 N2527,

PucyHok 2 — [pynna anemeHmos Cpedcmea nosepKu

4.1.2.TpynnasnemeHTOB YCN0BUA NOBEPKMU.

lpynna anemeHTOB Yc/10BMA NOBEPKM (puUC. 3) CAYKUT Ans BBOAa MHbOPMaALMKM 06 YCI0BUAX
OKpY*KaloLLel cpeabl v NapameTpax 3/1eKTPUUYECKOro NUTaHUA NPU NPoBEAEHMM MOBEPKU, U
COLEPXUT Ceaytome Nons 414 BBOAA:

Mone TemnepaTtypa OC CAyKUT ANA YKa3aHMA 3HAYEHUA TEMNepaTypbl OKpyKatoLLen
cpeabl Ha MOMEHT OCYLL,ECTBIEHUA NOBEPKMY;

Mone OTHOC. BNAXKHOCTb CAYXKNUT ANA YKa3aHUA 3HaYeHMA OTHOCUTENLHOW BNAXKHOCTH
Ha MOMEHT OCyLLeCTB/IEHNA NOBEPKU,

Mone ATm. gaBneHue CAyXUT ANA YKa3aHUA 3HAYEeHUA aTMOCC])epHOI'O AaB/1IeHNA Ha
MOMEHT OCYLLEeCTB/IEHUNA NOBEPKU;

MNone HanpaxeHue NUTaHUA CAYKUT ANA YKA3aHMA 3HAYEHUA HANPAXKEHUA NUTAHUA
AanacpencTts USMepeHUa C3N1EeKTPUYECKUM BbIXOAHbIM CUTHA/IOM.

YCAGBMA NOBEpIM

Tewunepatypa DC: 20,8 e
OTHOC. BNAAKHOCTE: b6 o
ATM. fRENEHNE: 101.6 w2
Hanpsokesue MUTaHIs: B

PucyHok 3 — [pynna anemeHmMos Ycnosus rnosepku
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4.1.3.pynnaanemeHTtoB [osepaemoe cpeacTBo.

Mpynna anemeHTos MoBepaemoe cpeacTso (puc. 4) CAYKUT Ans BBOAa MHPOpMaLUU O
nosepAeMoM CPeacTBE M3MEPEHUA M ero BAaLe/blLe, Y COAEPKUT cnedytolme nons Ans
BBOAA M 3/1EMEHTbI YPABNEHUA:

Mone 3aBOACKOVI HOMepP CNYyXUT ANA YyKa3aHUA YHUKA/ZIbHOIo HOmep nosepAemoro
cpeacrtBa UsMepeHua,

Mone Homep B rocpeecTpe CAYKUT 4N15 YKa3aHWUA PerncTpaLMoHHoOro Homepa npmbopa
B rOCY4,apCTBEHHOM PeecTpe CPeACTB U3MEPEHUs;

Mone Tun coaep*ut Bbll'lap,alOLI.l,Vlﬁ CMUCOK BO3MOXHbIX TUNOB NOBEpPAEMOro cpeacrtsa
N3MEPEHUA;

Mone MpoussoauTenb CAYKUT 414 BBOAA MHGOPMaLMK O U3roTOBUTE/IE NOBEPSEMOTro
cpeacTsa M3mMepeHus;

Mone HaMmeHOBaHME CNYKUT ANA YKasaHWA MOAeNM MOBEPAEMOro cpefcTsa
M3mepeHus;

Mone Knacc TOYHOCTU CAYKUT ANA YKAa3aHWA MAKCMMANbHO AOMYCTUMOTO 3HaYeHus
npvBeAEeHHOM NOrPeLLIHOCTM MOBEPAEMOro CPEACTBa U3MEPEHMS;

NoeepRemMoe CpencTen
3amoncend womep: 5026

Homep B rocpeecTpe:  25913-08
Tun:  Manometp ofpaauossii -
Npowzsogurens:  3A0 "Pocua”

HanmenoaaHne: TM-610PMTH

Knacc Toykocri: 0,6 %
Awanazon: o - 4
Enpismgi: Wrcfemd -

BuxpgsoR otrsan:  HET -

MIA 2124-90
BHeWHWA OCMOTR:  COOTBETCTEYET -
Onpobosarne: COOTBETCTBYET v

HAMMEHOBAHWE JBNEIMINE
000 "Tecr" -

ALPEC FOXKBIUNKD:

r. Kosawe, yn. Yyikosa 24, cTp. 5

| Coxpanmms |

PucyHok 4 — [pynna snemeHmos osepsemoe cpedcmeo
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Mona OuanasoH cnyxaT oA yKasaHMA MUHUMAJIBHOTO M MAKCMMAJIbHOTO 3HAYeHuA
n3mepAaemoro AaB/ieHnAa nosepAemoro cpeacrtsa UsmepeHun,

Mone EAMHMUDBI COAEPNKMT BbINALAOWMIA CIMCOK AOCTYMHbLIX eAUHUL, U3MepeHus
AaBneHus;

Mone BbIXOAHOW CUrHAN COAEPKUT BbINaAatloWmMin CIUCOK NoAAEPIKMBAEMbIX TUMOB
BbIXOAHOIO 3/1EKTPUYECKOro CUrHaNa NOBEPSAEMOro CPeACcTBa U3SMepeHUs;

Mone HaumeHOBaHME METOAUKM MOBEPKMU CAYKWUT O1A YKa3aHUA HAaMMEHOBaHWA
MEeTOZMKM NOBEPKU, B COOTBETCTBMM C KOTOPOI OCYLLECTBNAETCA NOBEPKA BbIBPAaHHOIO
cpencTBa M3MepeHus;

Mona BHewHwuit ocmoTp 1 OnpoboBaHMe CAYKAT A/1A YKa3aHUSA COOTBETCTBUSA WU
HEeCOOTBETCTBUA NOBEPAEMOro CPeACTBa N3MePEHUA TPeBOBaHUAM COOTBETCTBYIOLLMX
MYHKTOB METOAMKMN NOBEPKMU;

Mona HaMmeHoBaHMe 3aKas3uuMKa 1M Appec 3aKasuumKa CAyXaT A8 yKasaHuA
nHdopmaLmm 06 opraHn3aLmm - Bnageble NoBepAemoro CpeacTsa USMepeHus;

Mpu HaskaTUM KHOMKM COXPaHUTb NMPOrpamMmma OCYLLLECTB/ISET COXPaHeHMe AaHHbIX U3
nonei HaumeHoBaHWe 3aKa3umnKa M Agpec 3aKkasumnka 8 CNpaBoOYHMKe OpraHU3aLmii.

HanmeHoBaHuMe noneit, 3anonHeHne KOTOPbIX ABNAETCA O6F|38TEI'IbeIM, noacse4vymBatoTcAa
KpaCHbIM UBETOM, €C/IN AaHHble NONA He 3aMO/IHEHbI.

4.1.4.TpynnaanemeHToB M3mepeHus.

Mpynna anemeHToB UamepeHua (puc. 5) oTeeuyaeT 3a onepaumm C NOAYYEHHbIMU B
pesynbTaTe NoBEePKM 3HAYEHUAMM U COAEPHKUT CEAYIOLLME SNEMEHTbI yNPaBAeHUA:

Ta6n14u,a MsmepeHMﬁ BK/IlOYaeT CTOI16LJ,bI OCHOBHbIX noBepAemblX NnapameTpos U
CTPOKM C AaHHbIMU M3Mep6HVlﬁ;

TeKcToBble CTPOKKM [laBneHue U BbIXOAHONM CUrHan cayxaT ana oTobpaxkeHus B
peXMme peanbHOro BPeMeHM 3HayeHUs [ABAEHWUA, U3MEPEHHOTO 3TaJIOHHbIM
UMOPOBBIM MAHOMETPOM, U BEUUYUHBI BbIXOLHOTO 3/IEKTPUYECKOTOo CUTHaNa
noBepsemMoro cpeacTsa U3MepPeHus Npu ero Haavuymm, U3MEpPeHHOro UUdppPoBbLIM
MaHomeTpom (mogenb METROL 110);

None Konunuecrso touek CNYXKUT ONA YKa3aHUA KO/IM4ecCcTBa NpoBepAemMblX TOYeK
LWKaibl noOBepAemMOro cpeacrsa UamepeHusa;

Mpu HaxKaTUM KHONKKM Pa3buTb AManasoH nporpamma npon3BoAMT 3anoNHEHNE CTPOK
B cTton6ue HomuHanbHOoe 3HauyeHue fasBjeHua Tabauubl NOBEPKM MCXoaA U3
YKa3aHHOTo KO/IMYecTBa NPOBEPAEMbIX TOYEK M AManNa3oHa U3MePEeHMs NOBEePAEMOro
cpeacTBa M3mepeHus (codeTaHue Knasuuw Ctrl+[);

Mpu HaxKaTUM KHONKKM MoAyYUTb 3HAUEHUe NPOrpamMmma 3aHOCUT B TabmLy Tekyllee

3HaYeHWe M3MepAemoro napameTpa 3TaJIOHHOrMO CPeacTBa M3mepeHus (ropsuyas
Knasuwa Ctrl + MNpo6en);
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Hamepenna
wm: nlﬂumi npamoi o, obparuuil E:;:nﬂ Xod, El?;pa::xcm ::nnm.
wrofon? xon, wcfont % o, %

[ c.oo00s 000044 |-0,001 -0,011 0,01

0,5 0,49653 0,43134 0,087 0,217 |-0,13

1 10,0076 0,58014 o6 oan 0,212
15 1,49491 1,48926 0,127 'u,zs;l_ 0,181

2 |1,00508 1,09249 log23 0,188 |-0,065
25 249321 240175 |07 0,206 -0,036
3 2,58811 2,98847 u,zw 0,288 0,008
3,5 3,48654 348411 0,336 0,397 0,061

4 13,08336 3,08202 0416 0427 0,011
Dainenwe: it ButnoapoR carvan: Oed

KOMMYECTEO Touex: 9 THRySHTE T s npuSopa

Pazbume Fa HOCT) OumcTime

PucyHok 5 — [pynna anemeHmoes NamepeHuAa

e [lpn HaxaTMM KHOMKW PaccuuMTaTb MOrpewwHoOCTU MPorpamma MpomM3BOAMUT pacyeT
BE/IMYMHbI OTHOCUTE/NIbHOW MOTPELUHOCTU ANA KaKAOW NPOBepAeMOi TOYKM Npwu
npsamom 1 obpaTHom xoze (coyeTaHue Knasuw Ctrl+);

e [lpn Ha)KaTMM KHOMKM OUYUCTUTb NPOMCXOOMUT yAaNeHue Bcex 3anuceit B Tabauue
n3mepeHuit (couetanue knasuuw Ctrl+V);

e [lpu HaXaTMKM KHOMNKK 3arpysuTb 13 NprMbopa OTKPLIBAETCA ANANOTOBOE OKHO 3arpy3Ku
COXPaHEHHbIX B Npubope pe3y/ibTaTos n3mepeHus (puc. 6). Mo ABOMHOMY HaxKaTUIO Ha
BblbpaHHOM daiine NponcxoauT 3arpy3Ka COXpaHeHHbIX 3anuceit U3 npubopa B nose
[aHHble (puc. 6). Mo HaxKaTUIO KHOMKM 3arpy3nTb NPOUCXOANUT 3aNoNHeHWe TabaumLbl
npoBepsAeMbIX 3Ha4YeHW B OCHOBHOM OKHe Nporpammsl (codetaHue knasuw Ctrl +3).

Zarpyaea pawsn

TN

o Knnce s

gk 2
amncwit ToumMDCT

16 18 060000 o [

M DO Y. [0

145422 e B CY. (0 WA 0,01533 o

1

2 |14z wmsepn o [0 w 001533 0

3 148 wmwop o |0 A 001553 o

4 1492 wooncor |0 h 00533 0

5 14T wmeon o |0 A oo o
LASAID s pen ox 0 A nmsii o »
OmneiT Sorpym Snupui

PucyHok 6 — lNone [JaHHble
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4.1.5.TpynnaanemeHTtos OTyer.

lpynnaanemeHToB OTUET (pUC. 7) CAYKUT 418 GOPMUPOBAHMUA OTYETA O MOBEPKE U 3arpy3KM
MPOTOKO/I0B NPOBEAEHHbIX NOBEPOK M3 6asbl AaHHbIX U COAEPMUT Ceayome 3/1eMeHTbl
ynpasaeHus:

MNoBeputenb — CNUCOK COTPYAHUKOB, OCYLLECTBAAKOLWMX NOBEPKY. 3HAYEHMUA
3arpyskatotca M3 6asbl AaHHbIX nporpammbl. Ob6asaTtenbHo cobnatopeHne dopmarta
3anucy Pamumnma UHUUmManbl: LONKHOCTD;

MpoTOKON — YHMKaNbHbIM HOMEp NPOTOKO/1a NOBEPKU, FeHEPUPYETCA aBTOMATUYECKM
NCXoAA N3 HoMepa Noc/eAHero Co34aHHOro NPOTOKONa;

[ata — 3HayeHue gaTbl NpoBeAEHUA NOBEPKY;

KHonka CdopmupoBatb — Npon3BOAUT NPOBEPKY 3HAYEHUI, reHepaL Mo NPOTOKoNa
nosepku B popmate PDF ncxoaa 13 3anosIHEHHbIX NONEN, COXpaHeHWe B 6a3y AaHHbIX U
OTKpbITWE roToBOrO daiia. lopsayas Knasuwwa - Ctrl + O;

KHonka OTKpbITb PDF — ocyuiecTBaseT oTKkpbiTMe CHGOPMUPOBAHHOIO paHee oTyeTa
NPV NOMOLLLM CTAaHZAPTHOTIO cpeacTBa npocmoTpa PDF-daiinos;

KHonka 3arpy3uTb M3 BJl — OTKpbIBaeT AManoroBoe OKHO Bblbopa U3 ANPEKTOpUM
6a3bl AaHHbIX MOBEPOK paHee CO34aHHbIX NPOTOKO0B, ropAYan knasuwa Ctrl+ LL;

KHonka C6pocnTb 1 cO3AaTb HOBbIW NPOTOKON — OYMLLAET BCE NOJA M Nepesanyckaet
nporpammy.

Oruer

:
NoespuTess: |KopoerM AE.
Drapuite POE
Nporoeaa: (151 fore: [16 anpens 2020r.  [B-
Zarpyaere w3 B

PucyHok 7 — [pynna anemeHmos Omyem

4.2. BKnaaKa HaCTpoMKu.

Bo Bknaake Hactpoiiku (puc. 8) ocywecTBaaoTca onepaumum no M3MeHeHMo OCHOBHbIX
napameTpoB NPOrpammbl, paboToi c 6asamm AaHHbIX.

e o T P—— e v

e

PucyHok 8 — BKnadka Hacmpoliku
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B foaHHOM BKNagKe cofepatcs 5 OCHOBHbIX rpynn 3/1eMeHTOB: JTa/ioHHble CpeacTBa
usmepeHus, Moseputenn, CnpaBouHMK opraHusaumii, Otuet ¥ KommyHuKauum.

4.2.1.TpynnasnemeHToB 3TaJIOHHbIE CPeACTBA U3MEPEHUA.

lpynna anemeHTOB ITaNOHHbIE CpeacTBa UsMmepeHus (puc. 9) CayKuUT a4ns oTobparkeHus
cofeprKMMoro 6asbl 3TasoHHbIX Mpubopos. [lobaBaeHMe 3N1eMEHTOB OCYLLECTBAAETCA
TO/IbKO Yepes BKAaaKy MamepeHua. [pynna coaepKuT caeayowme 31eMeHTbl ynpasaeHus:

e Tabauua 3TaNOHHbIX CPEACTB — MNapK 3Ta/IOHHbIX NPMBOPOB;

e KHonKaYganutb — yaansetsbibpaHHble Npnbopbl U3 Tabaunupbl;

e KHonKa OTMeHUTb — No3B0/IAET OTMEHUTb U3MEHEHUA, CAeNaHHbIE 0 COXPAHEHUS;
e KHonka CoxpaHUTb — coxpaHaeT Tabauuy B 6a3y aHHbIX 3TaIOHHbIX CPeACTB.

ITANOHHEE CPSACTES HAMSDEUHA

Homep Maogens T OUHO T Ouanazow
METROL 100 +0.05% 0 - 1002
METROL 100 *0.05% 0 - 16Mna
METROL 110 +0.025% 0 - 40Ma

¥pamTs OTmemTh CoxpaHims

PucyHok 9 — [pynna anemeHmos 3masnoHHbIe cpedcmea UsmepeHus

4.2.2.pynnasnemeHTtos [Noseputenu.

Mpynna anemeHToB MoBeputenu (puc. 10) cnyRuT ans otobpaxkeHUs coaepkumoro 6asbl
nosepuTeNnen, CogePKUT GaMUNNIO U MHULMANLI, LOMKHOCTb KaXKA0ro COTPYAHMKa. pynna
COLLEePIKUT CieaytoLMe 3/1eMeHTbI yNpaBaeHNus:

e  Tabnuua nosepuTeneit — CNMCOK COTPYAHMKOB-MOBEPUTENEN;

e KHonKa/4o6aBuUTb — CO343a€eT NYCTYIO CTPOKY A/1 3aMONHEHWS;

e KHOMKa YganuTtb — yaansaet BblbpaHHble CTPOKM U3 TabaunLbl;

e KHoMKa OTMeHUTb — NO3BO/IAET OTMEHUTb U3MEHEHUA, CAENAHHbIE 10 COXPAHEHUS;
e KHonKa CoXxpaHUTb — cOXpaHaeT Tabauuy B 6a3y aHHbIX NoBepUTENEN.

Nogepurens
MAMMIIA 1 EHINATE OomsHocTe
Fp——
Nixpanon B.C. Mosepurent
fobzanTe Yoaneme OTHeHIms COpaHuTs

PucyHok 10 — pynna anemeHmos lNosepumenu
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4.2.3.IpynnasnemeHToB CNnpaBoOYHMUK OpraHn3aLuii.

Mpynna anemeHToB CNpaBOYHUK opraHusauumii (puc. 11) cayxut gns otobpaxeHus
cofepxunmoro 6asbl opraHM3aunii-Baaae/bLes NoBeEPAEMbIX CPeacTs n3mepeHus. Mpynna
COLEPXHUT CieaytoLme 3/IeMeHTbI yNpaBieHns:

e Tabnuua opraHu3aumii U aaPEcoB — CMMCOK BCEX COXPAHEHHbIX B 6a3e nporpammsl
opraHusaumi;

e KHonKa/4o6aBUTb — CO34a€eT NYCTYIO CTPOKY A/15 3aMO/NIHEHUS;
e KHonKaYganutb — yaanset BblbpaHHble CTPOKM M3 TabaunLbl;
e KHonKka OTMeHWUTb — No3B0/IAET OTMEHUTb U3MEHEHUA, CAeNaHHbIE 0 COXPAHEHUS;

e KHonka CoxpaHUTb — coxpaHsaeT Tabauuy B 6a3y AaHHbIX OpraHun3aLmii.

Crpaeurae oprem o

[T — Aspec
. Kasdee, yn. Dameom Avmpeasa. 2. 12

{200 "N guansocmes” 1. Hebapanoia Hanied, moocn. dpywSu Hapasas, & 3

Dptasms aaneTE OTHERITE ConpaHiTe

PucyHok 11 — Ipynna anemeHmos CrnpasoyHUK opeaHuU3ayuli

4.2.4.TpynnasanemeHToB KoMmmyHUKauuu.

Pasgen KommyHukauum (puc. 12) cnyskUT Ana HacTpoliku napameTpos COM-nopta, K
KOTOpOMY noaktoyeH npubop. Mpynna cogepuT cneaytowme sneMeHTbl ynpaBaeHua:

e [opt npubopa — Homep COM-nopTta ¢pusmyeckoro, nnbo BUPTyaNbHOTO C
NOAKNHYEHHbIM 3TaNNOHHbIM CPEeACTBOM;

e CKopocTb — ckopocTb COM-nopTa, MakcMmanbHoe 3HadeHme aia METROL 100/110 —
9600 6uT/C;

e Pasgen O6wme coaeput MyTb K 6ase AaHHbIX, r4e XPaHATCA NPOTOKO/Ibl MOBEPKU M
oTYeTbl B BUAE OTAE/bHbIX AMPEKTOPUIA C COOTBETCTBYIOLMMKU HOMepamu, Hasa
3TaNOHHbIX CPEACTB M3MEPEHMA, CNPABOYHUK OpraHusaumii u 6asa noseputeneii. Mo
Ha)KaTuUo KHOMKM O630p OTKPOETCA AManoroBoe OKHO C BbIBOPOM Heobxoanmoi
AVpeKTopuy;

e KHonKa COXpaHWUTb HACTPOWKU — OCYLLECTBAAET COXPaHEeHWe OCHOBHbIX HAaCTPOeK
nporpammbl.

11
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KommyHukagm

Nopr npubopa: |COMS. . Cropocrs: (9600
OBuypme
MyTe k Gaze:  |base), ofizop...

PucyHok 12 — Pazden KommyHukayuu

4.2.5.pynnasnemeHrtoB OTyer.

Mpynna anemeHToB OTUeT (puc. 13) CAYXKWUT 418 HAaCTPOMKKM BUAA oTYeTa, GOPMUPYEMOTO
nporpammHbiM o6ecredeHnem No OKOHYaHUM MOBEPKU. [Pynna COAEepPUT TONbKO nose
3aron0BOK — B HEM yKa3blBaeTca MHGOpMaLma, oTobpakaemas B LLAMKe OTYeTa O NoBepKe.

Oryer
3aronoBoK;
000 "METPONOMMYECKOE OBECTEYEHHE"

PucyHok 13 — Ipynna anemeHmog Omyem

5. HACTPOMKA MPOrPAMMDbI
5.1. HauyasnbHasA HacTPOMKa NporpamMmmbl.

Mocne nogxkntoueHua undpposoro maHomeTpa METROL 1X0 K nepcoHanbHOMY KOMMblOTEPY
HeobXoAMMO C MOMOLLbIO TPynnbl 31emeHToB KommyHuMKauum Bo BKAaake HacTpoiiku
yKasaTb napameTpbl CBA3M MaHomeTpa c [K. YKkaxute Homep PpM3MYECKoro mau
BupTyanbHoro COM-nopta u ero ckopoctb. Homep COM-nopTa MOXHO YTOYHUTbL B
[ducneTyepe yCcTpPonCTB onepaumoHHoli cnctembl Windows. Tpebyemyto CKOPOCTb MOXHO
YTOUYHUTb B HACTPOMKax umdposoro maHomeTpa METROL 1X0.

TaKXe Mpu HayasbHOM HACTPOMKe HeobXxoAMMO 3anosHWUTb none 3aronoBOK B rpynne
anemeHTOB OTUET, yKa3as MHOOPMALMIO, KOTOpPan L0/XKHa OTOBPaXKaTbCA B LUAMNKe OTYeTa 0
noBepKe, U yKasaTb JaHHble COTPYAHWKOB, KOoTopble byayT paboTaTb C Nporpammon,
ncnonb3ya rpynny snemeHTos Moseputenu.

[nA coxpaHeHUa napaMeTpoB HaXKMUTE KHOMKY COXPaHUTb HAaCTPOIKU.
5.2. flo6aBneHne HOBOIO 3Ta/IOHHOIO CPEeACTBA USMEPEeHUA.

Ona pobaBneHus HOBOTO 3Ta/JIOHHOMO CPeAcTBa M3MEPEHMs BOCMOAb3YWTeCb rpynnoi
anemeHTOB CpeAcTBa NOBEPKU BO BKIaAKe UsmepeHus.

YKaxuTe cepuiiHbli HOMep, MOAe/b, KNacc TOYHOCTM M AMana3oH U3MepeHuA
npumeHaemoro undpposoro MmaHomeTpa. Mogenb LmMbpoBoro maHomeTpa oTobpasnTbEA
ABTOMATUYECKM MpU nogkatoveHnn ero K MK M ycTaHOBKU CBA3W HaxKaTMem KHOMKU
MogknounThb.
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CoxpaHeHMe paHHbIX Npubopa B 6asy AaHHbIX NporpammHoro obecnevyeHus
OCYLLECTBAETCA HaXKaTMeM KHOMKM COXPaHUTb.

B fanbHelilwem, Nocie CoXpaHeHWsa AaHHbIX Npubopa AOCTaTOYHO byaeT BbibpaTh ero
3aBOACKOM HOMEpP B BbiNagatoLem crnvcke. OcTanbHble NOA 3aN0IHATCA aBTOMATUYECKM.

5.3. YKa3saHue gaHHbIX NOBEPAEMOro cCpeAcTBa USMEpPEHHUA.

MHdopmaLMa 0 NoBepsaemMom CpeacTBe U3MEPEHUN BBOAUTCA B COOTBETCTBYIOLLME NOASA
rpynnel anemeHToB lMoBepsemoe cpeacTBO BO BKAagKke M3amepeHus. [ns Kaxaoro
cpeactBa M3MeEpeHMs YKasblBalOTCA ero TWM, MOAEsb, 3aBOACKON HOMep, AManasoH
N3MEPEHUI 1 KNacc TOYHOCTM. TakxKe yKasbiBaeTca MHbOpMaums 0 ero NponsBoauTene u
BragenbLe.

Tun cpeacTsa M3mepeHus BbIBUPaETCA 13 BbiNagatoLero Crmcka.

Mpu HaANYUK y CPEeaCTBa M3MEPEHUS BbIXOLHONO CUrHaAa HeObXoAMMO BblIbpPaTb €ro TMn u
AnanasoH.

NHdopmaLms o Bragenblax CPeacTs M3MEPEHMSA MOXKET COXPaHATLCA B 6a3e AaHHbIX MO 1
B Aa/ibHelleM MOXKeT bbiTb 3arpy:keHa npu Bbibope HaMMEHOBaHWMA OpraHuWsauuu B
BbINAAaloLLEM CNINCKE.

5.4. MonyyeHue TEKYLLUX AAHHDBIX U3MePeHUii U 3anonHeHue TabauLbl U3mepeHuii.

OnAa nonyvyeHuns [aHHbIX U3MEpPeHW OT NoAKAYEHHOro LMdpoBOro maHomeTpa
METROL 1X0 HeobxoAMMO YCTaHOBWUTb C HUM CBf3b HarKaTMemM KHOMKW MoaKawuutb B
rpynne anemeHToB CpeacrTBa nosepku. [locne ycTaHOBAEHMA CBA3W B TEKCTOBbIX MONAX
DOasneHune 1 BbixogHoW curHan nog Tabnuuein UsmepeHua 6yayTt oTobpakaTbeA
M3MepeHHble MaHOMETPOM 3HaYeHUA AaBNEHUA U 3/IEKTPUYECKOro BbIXOAHOro CUrHana (B
cny4yae Ucnosib3osaHmna maHomeTpa METROL 110).

[Ons 3aHeceHMA AaHHbIX B Tabamuy HeobxoaMmOo OCyLLecTBUTb ee pasbueky. [na storo
HEOBXOAMMO YKa3aTb KOAMYECTBO KOHTPOJIbHbIX TOYEK, B KOTOPbIX Mpegnosnaraerca
Npou3BOAMUTbL NOBEPKY, U HaXKaTb KHONKY Pa3butb AnanasoH. MNocne HaxKaTua KHOMKK B
Tabnnue oTobpPasmUTLCA KOMYECTBO CTPOK, PAaBHOE KOIMYECTBY KOHTPOJIbHbIX TOYEK. B
nepsom ctonbue Tabauubl 6yayT yKasaHbl KOHTPOJIbHble 3HAYEHWUA AABAEHUA,
paccuMTaHHble UCXOAA U3 AMana3oHa MNOBEPAEMOro CPeacTBa U3MEPEHUA U KOMYecTBa
KOHTPO/IbHbIX TOYEK.

[Ons 3aHeceHns 3HaAYEHUs M3MepPEeHUA B Tabnuy YKaXKMTe AYenKy B cTonbuax Tabaumubl
MokasaHuA, npamoi xop, 1 MoKasaHuA, 06paTHbI Xo4,. [1a ero 3anucK U HaXXMUTe Ha
KHOMKY Monyuntb 3HaueHue. TeKyliee 3HaYeHWE M3IMEPEHWMI 3anuILeTCa B AYEnKy
Tabanupbl.

Mocne 3anonHeHUs Bcex ayeek B cTonbuax Tabauubl MokasaHuA, NpAmMoi Xoa U
MokasaHuA, 06paTHbIN X0A HaXKMUTE Ha KHOMKY PaccunTaTb NOrpeLuHocTy.
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Mocne HaxaTuA Ha KHOMKY Mporpamma paccyuMTaeT MOrpewHoCTb U3MEpPEHUN
nosepAemMoro npnubopa B Kax A0l KOHTPONbHOW TOYKe. B cnyyae npesbilieHUA 3HaYeHUeM
MOrpPeLIHOCTY MAKCUManbHO AOMYCTUMOTO 3HAYEeHWA COOTBETCTBYHOLME KOHTPO/bHbIE
TOYKM ByAyT OKpaLLEHbl KPACHbIM.

Havepexnn
Hnswiasedop ; o [ 3 n MorpewsocTs, MorpewxocTs,
IMBUEHHE x Bapwaums,
Z IHAUBHWE npaAmMoi ¥,  ofpatHeil npAmMod xof,  ofpaTHbil

g:::seuu d CHFHENE, MA  MA x08, MA % 04, %

] 4 4,0075 4,0086 0,047 -0,054 0,007

] 7.2 7,2056 7,2063 0,035 0,039 | 0,004

10 10,4 10,4204 10,4206 0,128 -0,129 0,001

15 13,6 13,60465 13,6102 -0,029 -0,064 0,035

20 16,8 16,8236 -0,147 |

25 20 20,0256 20,0261 -0,16

Brunianie X
] Morpewnocs NpeEMWAaeT KAACC TOUNOCTH]
e
[GHTTT ; F— T - 3arpyaute w3 npubopa

PucyHok 14 — BKnadka N3mepeHus

5.5. dopmuposaHue otyeTta.
dopmunpoBaHMe oT4yeTa O MOBEPKE BbIMONHAETCA NOC/Je pacyeTa NOrpewHoOCTU
nosepsemoro npubopa.

Ona popmupoBaHuMA oTyeTa HarxkmuTe KHonKy ChopmmupoBsatb B rpynne snemeHToB OTyerT.
Ob6paTnTe BHUMaHMKe, 4To AnA GOPMMPOBAHMUSA OTHETA AO/IKHbI ObITb 3aM0HEHbI BCe Nons
BO BKN1agKe U3mepeHua. HazBaHWA He3anoIHeHHbIX NO/1e OKPALLMBAKOTCA KPACHbIM.

Mocne HaxKaTMA Ha KHOMKY nporpamma copmmpyeT OTHET U COXPaAHUT ero B Buae danna
pdf.

dalin otyeTa xpaHUTCA B 6ase AaHHbIX Nporpammbl. [Ins ero NoOBTOPHOTO BbI30BA YKaXKMUTE B
nose MpoToKon Homep Tpebyemoro ¢aiina u Haxkmute KHonky OTKpbITb PDF.
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000 "Merponoradeckoe obecneyenue”
TMPOTOKOJI IMMOBEPKH M |

Hamvenozaane cpeacTsa mamepesns. Tan: [Ipeobpasosatens mibuTousoro JasaeHns APZ 2422-G-
B-2501-D-10-A-740-W-00

Tpomssoutets: 000 "Tsesyc”

3azoackoil Homep: 12569000238

Houep 8 rocpeectpe: 62292-15

Jmanason HIMepeNHi (HOMEHATMEOS SHaTeERE): 0T 0 J0 258ap

Horpemmocts (k1acc ToYROCTH): 20.5%

Haumuenosanne B agpec sakasguxa 000 "Tecr”. r Kasams. ya $aTtsixa Asmprana. 3 12
Hamuenosanne MeToamxn nosepkn: MIT 62292-15

Cpexcrsa pin METROL 100 )210046 ITT *0 05%_ Hacoc, TepoMeTp. FRIPOMETD

Veaosns mosepEE
TeumepaTypa oxpyZammeit cpems. °C: 21
OTHOCATETEHAS BIAEHOCTS, ¥s ‘52 -
Amvocdeptoe JasTenne. KI1a: 101.3

[Iposezenns noBepER
BHemIHmit OCMOTP: COOTBETCTBYET

OnpobSosanue: COOTBETCTBYET

OnpeJensane 0CHOBEOH NpHBEIEHHOM MOTPEIINOCTH HIMEPERREIT:

Tabmuma |
Houmsa oo |Hosuratsso [[Tokasamms. |[Toxasamms, Morpemsoct |[To ocT |BapRamas, %
£ IMAYEHHE |8 JHANEHEME |mPSMOM XOI. |oOPATHMIE b mpsMOR  [B oOpaTHBIR
g:n:mm. CHrHATA, MA [MA 03 MA x0d. % x01. %
joap
1] 4 4.0075 40036 -0.047 -0.054 0.007
3 72 71.2056 7.2063 -0.035 -0.039 IglJ_CM
10 104 10,4204 10.4206 -0.126 -0.129 0.001
13 136 1360463 136102 -0.028 -0.064 033
120 163 16,5236 169 -0.147 -0.625 477
25 20 20,0256 20.0261 -0.16 -0.163 0.003
3axmouenne O MOBEPKE: HE NPHTOILH
nasHwi DOBEPHTETH /Kopuees EH ./

(moamuce) (#H.O)

Jata nosepxm: 6 Mag 2020

Cifopsapromamo o 110 METROL.1

PucyHok 15 — lpomoKon nposepKu
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6. YAANEHUE OAHHbIX U NPOTPAMMDbI.

YaaneHue faHHbIX U3 6a3 3TaNIOHHbIX CPeACTB U3MepPeHUA, NOBEPUTEEN UK CNPABOYHMKA
OpraHu3aumnin ocyLwecTBAAETCA C MOMOLLBIO COOTBETCTBYIOWMX FPYNM 3/1€MEHTOB Ha
BKNaZKe HacTpoiiku. BbibepuTte yaansemblit 31eMeHT B Tabivue M HaKMUTE KHOMKY
Yaanutb.

Ona yoaneHna AaHHbIX NPOBEAEHHbIX NOBEPOK yAasnTe KaTanor ¢ HOMEPOM,
COOTBETCTBYIOLLEM HOMEPY YAa/NAEMOro oT4eTa O NMoBepKe, U3 nanku 6asbl AaHHbIX (No
ymonyanuio: Metrol1\base\).

YaaneHve nporpammbl OCYLLLECTBAAETCA NyTEM yAaIeHWA BCEM MANKM C MPOrpammoit.

16






000 «METPOJIOTMYECKOE OBECINEYEHUE»

420108, r. KaszaHb, yn. Masura la¢gypum, a. 50, nomewieHue 315
www.metrol.su




	1: 22
	Страница 2
	Страница 3
	4: 2
	5: 3
	6: 4
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20

