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BBEOEHUE

MO “Pecypc-UF2 Plus OPERA” obecneuvBaeT npuvemM TpexceKyHAHbIX
ycpeoHeHUn (ganee AaHHbIX) C U3MepUTENs nokasaTeried KadecTBa 3S1eKTPUYEeCcKomn
aHeprun «Pecypc-UF2C», «Pecypc-UF2M», «Pecypc-UF2C(A)», «Pecypc-UF2M(A)»
(nanee — wu3mMeputens) no wuHTepdency RS485, RS232, ux nepBUYHYIO
MaTemMaTmyeckyto o6paboTKy U cCoxpaHeHWe NPUHATBIX JAaHHbIX B AWCKOBbIX dhannax
cobcTBeHHOro dhopmarta. [onb3oBatenb MMeeT BO3MOXHOCTb OCYLLECTBMASATbL MPOCMOTP
paHee Nony4eHHbIX JaHHbIX B yao6Hon dhopme.

[aHHble, NonyyYeHHble C M3MepuTens, No KOMaHae nonb3oBaTens MoryT ObiTb
npeobpasoBaHbl (akcnopTupoBaHbl) B Excel hopmar.



1. BAPUAHTbI MOCTPOEHUA CUCTEMbI “PECYPC-UF2 PLUS OPERA”

Mogaynu, Bxogsawme B coctas 10, asnsoTca rubkumm cpeacTeammn 4ns onpoca,
06paboTkn n xpaHeHna aaHHbIX ¢ NpnbopoB «Pecypc-UF2Cx», «Pecypc-UF2M»,
«Pecypc-UF2C(A)», «Pecypc-UF2M(A)».

Cuctema paboTbl.

9BM monp3oBareis

1O “Pecypc-UF2 Plus OPERA”

/ R
A\ 4 A 4
[Tpubo [Ipudo
P(fcypcIf Pé)cypclf > RS-232
UF2C UF2M
Nel Ne3
RS-485 < 'y -
A 4
[Tpudop
Pecypc-
UF2C
\ Ne2

lNMpencraBneHHasn cuctemMa siBMsSieTCA OCHoBoOMonarawLwen n Hambonee npocTon.

Mpn opraHn3auumn cMCTeMbl, B HaCTHOCTU, NNTAHNPOBAHMSA LUCKOBOMO
NPOCTpPaHCTBA, HALO Y4MUTbIBaTb, YTO MHOPMaLMSA NO BCEM NapamMeTpaMm, CYMTaHHas
3a CyTKM c npnbopa, 3aHMMaeT Ha amcke okono 50-60 MIGanT.

B paccmatpuBaemMom criydae Ha KOMMbHOTEP NOMb30BaTENSA NHCTaNNMPyeTcs Bce
moaynu MO “Pecypc-UF2 Plus OPERA”. OnpawunBaemMble npnbopsbl Mo pasfivMyHbIM
NHTepdencam NoAKN4aTCa K KoMnbioTepy. Bce aenctems (CkaunBaHne gaHHbIX,
obpaboTka, NpocMoTp) BeaeTcs ¢ ogHoro paboyero mecra.



2. YCTAHOBKA NMPOIrPAMMBI

2.1 Tpe6GoBaHuMA K annapaTHOMY U NPOrpaMMHOMY oGecrneyYeHuto

MporpammHoe obecneyenne (MO) «Pecypc-UF2 Plus OPERA» obGecneunBaet
KOoppekTHyto paboTty nog ynpasneHmem OC ot Windows XP go Windows10.

PekomeHayeTca ncnonb3oBaTtb KOMMbIOTEP C npoueccopomM Tuna Pentium IV nnu
Bbile, ¢ O6beMOM onepaTUBHOM MNaMATU He MeHee 512 MOGawnTt, BuOeopeXxnmMom
MoHuTOopa He mMeHee 800 x 600 SVGA, cBoOOAHBIM MECTOM Ha XXECTKOM AUCKE He
meHee 100 M6. lMNporpamma 3aHumaeT He 6onee 5 MBanT ANMCKOBOro MPOCTPaHCTBA,
AONOMHUTENBbHOE OUCKOBOE NPOCTPAHCTBO Tpebyetca ANns XpaHeHWUst MNOSTyYeHHbIX
AaHHbIX.

2.2 Pa6oTta c nporpaMmMoun yCTaHOBKM

[na yctaHoBKM NporpamMmbl crefyeTt 3aBeplUnTb Bce paboTarolime npunoxeHus
Windows u 3anyctutb nporpammy OperaUF2PlusSetup.exe ¢ yCcTaHOBOYHOro gucka.
[Mporpamma yCcTaHOBKM OCYLLECTBISAET Takke BHeceHue 3anucen B peectp Windows u
KOMMpOBaHME CUCTEMHbIX (annoB, WCNonb3yemMblXx B npouecce paboTtbl. 3JTO
HeobxoaMMo Ans HopManbHoro gyHkumoHuposaHus MO «Pecypc-UF2 Plus OPERAY.
MoaToMy ANa MCNOMNb30BaHWA MporpaMMbl Ha HOBOM KOMMbIOTEpe He cnepyet
konuposaTb @awrnbl, YCTAHOBIEHHbIE Ha [APYroM KOMMNbKOTEpEe, a WUCnonbL3oBaTb
nporpamMmmy yCTaHOBKM.

lMporpamma ycTaHOBKM peanu3oBaHa B Buae «mactepa» («Wizardy), T.e.
nocrnegosaTenibHO NpeanaraeT nonb3oBaTento psg OKOH Auanora. B npouecce
YCTAHOBKM MosSib3oBaTelflb MOXET HaxaTb KHonky «[anee» p[na nepexoga K
cnenywuwiemMy auanory, KHonky «Hasag» gna BosBpata K npeablayliemy, U MoOXeT
OTKa3aTbCs OT YCTAHOBKU C MOMOLLbLIO KHOMKN « OTMEeHa».

B nossumBLIEMCA OKHE «Hayano ycTtaHOBKM» Anst NPOAOIKeHUs nHetannsaumm MO
«Pecypc-UF2 Plus OPERA» Heobxoaumo HaxaTb KHOMKy «[anee». Ecnu TpebyeTtcs
0OTKa3aTbCs OT YCTAHOBKWN NPOrpaMmMbl, TO HY>KHO HaXkaTb KHOMNKY «OTMeHa».

ﬁ%‘ ¥Ycranoeka — OperalF2Plus = |'='|_i‘3-]

Bac npuBercrByer Macrep
ycraHoeku OperaUF2Plus

Mporpamma yocTaHoenT OperalF2Plus, eepova 1.3.0 Ha Baw
KOMMBHOTED,

PEKOMEHAYETCA 38KPBITE BOE NPOYME NPMNOHEHWA NEPEL
TEM, KK Npoa0THKHTE.

HammuTe «flanse:, YTobkl NPOAOTHMTE, UMK “0THEHE*,
UToDEI BEIMTH M3 NPOrPaMMEl YCTaHOBHM,

[ Oanee = ] | OTMeHa |

B cnepylowem OkHe nonb3oBaTeNb MOXET YyKasaTb KaTanorn, B KOTOPbIN
nporpamMma MHCTannauun ckonupyet paboune dannbl. 1o ymonyaHuioo nporpamma
«Pecypc-UF2 Plus OPERA» ycrtaHaBnuBaetca B kartanor «C:\Program Files
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(x86)\ET\OperaUF2Plus». Ecnu TpebyeTca npons3BecT yCTaHOBKY Ha OPYron AUCK Unu
B Apyrom katanor, To ero cnegyet BblbpaTb C nomouwpto kHorkn «O630p...». B
NOSIBMBLLEMCH OKHe crefyeT BblbpaTb HyXHbIA AMCK U CYLLECTBYIOLUMIA KaTanor unm
ykasaTb MMS HOBOro KaTanora Ansi YCTaHOBKW. Ecnn katanor ana ycTaHOBKU He
cylwiectByeT, TO OH BygeT co3gaH B npouecce yctaHoBku. [locne Bbibopa katanora
cnenyeT HaxaTb KHOMKy «[lanee...» ons npogomkeHust npouecca.

ﬁ! ¥Ycranoeka — OperalUF2Plus

Boibop nanku yCTaHOBKH
B KaKyt Nanky Bkl XO0THTE YCTAHOBWTE OperalF 2Plus?

| MporpamMmMa ycTaHoeuT OperalUF2Plus B cned yiow yio Nanky.,

Hammure «flanees, yTobbl NpOAOM#MTE. ECNK Bbl X0THTE BLIDPaTE APYTYHY NaMKY,

HaHMMTE «0030p:,

TpebyeTcA Kak MuHMyM 4,3 MO cBofogHoro AMCKOBOrD NPOCTPAEHCTES.

[ < Hazan “ Oanee = ] [ OTMeHa ] |

B crnepywouwem okHe nonb3oBaTeslb MOXET ykaszaTb KaTanor meHw «[lyck», B
KOTOPOM NnporpaMmma WHCTansaumMmM co3gacTt 3Hadvku Ong 3arnycka nporpammsel «Pecypc-
UF2 Plus OPERA». lNo ymon4aHuto co3gaeTtca kaTtanor ¢ umeHem «Resurs-UF2 Plus
OPERA». Tlocne Bblbopa kaTanora cnegyeT HaxaTb KHonky «[anee...» gns
NpoaOoImKeHUs npoLecca.

LE)J Ycranoeka — OperalF2Plus -

Boibepure nanky B mexto =[yck:
lae NporpaMMa YCTAHOBKKM AOMTKHE COSAaTE ApALIKK?

= i MporpaMMa cozAacT APNbIKA B CNEAYHOWENR Nanke MeH <1y,

Hammure «flanees, yTobbl npogomMTe, ECNK Bl X0THTE BRIDPaTE APYT YD NaMKy,
HaHMMTE «0630p,

CoznaTe ApnBIKK
@ [na scex nonbsoBaTensi

f Tonsko ana TEKYLLEND NONL30EATENA

[ < Hazag “ Hanee = ] [ OTMeHE ] I




[anee cnenyet OKHO C MHOpMaUUnen, 4To ANs YCTaHOBKU BCE rOTOBO.

ﬁ! ¥Ycranoeka — OperalUF2Plus

BCE roToBO K yCTAHOBKE

KOMNBHOTED,

APOCMOTPETE MNKM M3MEHKMTE ONUMK YCTASHOEKH.

Manka yCcTaHoBKK:
C:\Program Files (x36)\ET\OperallF 2Plus

MNanka B MeHko <l Tyor:
Resource\OperalF 2Plus

AononHUTENEHBIE 3a0E49M:
LononHUTENBHEIE SHEYKA:
Co30aTh 3HE40K Ha Pabouen crone

MporpaMMa YCTEHOBKKM MOTOBE HEYaTe yoTaHoeky OperalF2Plus Ha saw

HamMUTE «¥ CTaHOBHMTE %, yTobk NPoACmEMTE, MNK <Hasaa*, ecn Bbl XOTHTE

[ < Hazan “ Yv:raHuE:HTb] [ OTMeHa ] [

Cnegylowiee OKHO OToGpakaeT MNpoLecc KoMMpoBaHUS

gannoB. 3aecb

NnokKa3bliBaeTCA MNPOLEHT BbINOJIHEHNA N MPUMEPHOE BpeEMA OO0 OKOHYaHUA npouecca.
Monb3oBaTtesib MMeeT BO3MOXXHOCTb OCTAHOBUTb npouecc HaXxaB KHOMMKY «OT™MeHay.

ILE)J ¥Ycranoeka — OperalF2Plus

_ i

YCcraHoBKA..

KOMMNBKOTED,

Pacnakoska (annoe. ..
C:\Program Files (x88)\ET\OperalF 2PlusMonitoring. exe

MoanycTa, NoaokanTe, noka OperalF 2Plus yoTaHoBMTCA Ha Bal

OTMeHa

M HakoHel nocrnegHee OKHO NOKasbiBaeT, YTO YCTaHOBKa Mpolura ycnewHo. [Ans

BbIX04a 13 nporpamMmbl crieayeT HaxXaTb KHOMKY «3aBepLIJI/1Tb».



ﬁ%‘ Ycranoeka — OperalF2Plus E=SREE X

JaBepuwenne Macrepa yCTaHOBKH
OperaUF2Plus

Mporpamma Operal)F2Plus ycTaHoBNEHa Ha BaLl KOMMBKITED.
MPUNOHEHME MOHD 33NYCTHTE C NOMOLEKD
COOTEETCTEYHIIWEND 3HEHKE,

HaMUTE «3aBEpLWIMTE, YTo0bI BEIATI M3 NPOrPaMMB
YCTEHOBKM,

| FanycTiTe OperallF2Plus

SAEEpWKTE

3anyck nporpaMmmbl MOXeT ObITb NPON3BEAEH C MOMOLLbIO SPSLIKOB B MEHHO
«Myck» nnu ¢ paboyero crona.

2.3 YpaneHue nporpamMmbl € XXeCTKOro AucKa

lMporpamma ycTaHOBKM OcCyLlecTBRsieT BHeceHue 3anucen B peectp Windows u
KOMMpOBaHWE CUCTEMHbIX (QalsfioB, WCNONb3yeMblX B Mpouecce paboTbl. ITO
HeobxoaumMo Ans HopManbHoro dyHkumMoHnpoBaHusa MO «Pecypc-UF2 Plus OPERAY.
Moatomy B cnyyae Heob6xoouMMOCTW yaaneHus nporpaMmmbl C KOMMbOTEpa crnenyet
BOCMONb30BaTbCA SPMbIKOM MNyHKTa MeH «[llyck» - «YganeHue nporpammbl» WnAn
BblbpaTb OOHOMMEHHbIN Apnbik M3 nanku “Resurs-UF2 Plus OPERA”. Ha akpaHe
NnosABNAETCS OKHO BbibOpa pexuma yganeHnsa nporpaMmmebl.

Select Uninstall Method x|

YWelcome to the Resurs-LIFZ Opera uninstall program.

'ou can chooze to automatically uninstall thiz zofbware or to
chooze exactly which changes are made to pour zustem.

Select the Custom button to select which maodifications are to
be made during the uninstall. Select the Autamatic buttan for
the default uninztall options. Press the Mest button to continue.

¥ Automatic
" Custam

¢ Back

Cancel |




CnegyeT OTMETUTb, YTO ydaneHue wunuM uamMeHeHne annoB, HaxoOALWMXCA B
nogkatanore Uninst, npuBegeT K HEBO3MOXHOCTW aBToMaTuyeckoro yaanenusa 1O
«Pecypc-UF2 Plus OPERA». lNporpamma yaanexus MNO «Pecypc-UF2 Plus OPERA»
peanu3oBaHa B Buae «mactepa» («Wizard»), T.e. nocnegoBaTtenbHO npeanaraet
nonb3oBaTesito pag OKOH Auanora. [onb3oBaTtens MOXeT HaxaTb KHOMKy «[danee» ans
nepexoga K criegyollemy guanory, KHonky «Hasagy» ansa Bo3sparta kK npegblayliemy, u
MOXET 0TKa3aTbCs OT yAareHnst NporpaMMbl C MOMOLLbIO HaXaTus KHOMKN « OTMeHa.

CywectBytoT aBa cnocoba yganeHnus N0 «Pecypc-UF2 Plus OPERAX:

e «Automatic» - Bce anemeHTbl 10 «Pecypc-UF2 Plus OPERA» 6yayT yoaneHbl
aBTOMaTUYeECKU;

e «Custom» - anemeHTbl MO «Pecypc-UF2 Plus OPERA» 6yayT yaaneHbl no
XenaHuo nonb3oBaTens.

Pekomenagyetcs meTtoq «Automatic», npy 3TOM nporpammMa yganeHust yoganuT Bce
gannbl. Takmm obpasom, ecnu kaTanor «Resurse-UF2 Plus OPERA» cogepxan
dannbl nonb3oBaTens (Hanpumep, co3gaHHble B npouecce paboTbl C NporpaMmmon
AOKYMEHTbI), TO OHM ByayT yaaneHsl.

Mcnonb3oBaHne metoga «Custom»  TpebyeT BbICOKOWM  KBanudukauum
nonb3oBaTenis, U 30ecb He paccmatpmBaeTtcs. lMcnonb3oBaHne 3TOro MeTtoaa
nossonsieT yganutb otaenbHble Yactun N0 «Pecypc-UF2 Plus OPERAY», B TOM 4ncne u
dannbl OOKYMEHTOB M [aHHbIX, CO34aHHble nosib3oBaTenem. K Takum pannam
OTHOCATCS OTYETbI co3aaHHble Moayrem “IMpocMoTp AaHHbIX” B popmate MS Excel.

[Mocne aToro nporpamMmma oCcyLLeCcTBUT yaaneHue nporpaMmMHbIX (ansos.



3. AIITOPUTMbI PACYHETA 3|-!A‘-|EH|/|I7| NMAPAMETPOB OJ1A
OTOBPAXEHUA NMPOIMPAMMOU OIMPOCA «PECYPC-UF2 PLUS
OPERA»

3.1. YcnoBHble 0003HauYeHus.

3.1.1 UcxopHble faHHbIe.

Ui — gencrBytollee 3Ha4YeHWe HanpskeHus nepsoun rapmoHukun (Ua, Us, Uc, Uas,
Usc, Uca, U0, U1, U2),

Ui — pencrBylowlee 3HaYeHUME HanpsXKeHUs C y4eToM BCEX FapMOHUYECKUX
coctasnsatowmx (Ua a, Ug B, Ug ¢, Ug as, Up Be, U ca),

oUi - ba30BbIN Yron BeKTopa HanpsXXeHus B NONApHoON cucteme koopauHat (eUa,
oUs, oUc, ¢pUas, oUsc, pUca, ¢UO0, pU1L, ¢U2)

| i — gencTByloLlee 3Ha4YeHne Toka nepeor rapmoHuku (la, I, Ic, 10, 11, 12),

I0i - p[gencrteylollee 3HayeHMe Toka C  y4eTOM BCeX rapMOHUYECKUX
coctasnawowmx (Ia a, 1a B, 1a c),

oli - dpa3oBbLIN Yrosl BEKTOpa HanpsXeHUs B MONApHON cucteme koopauHat (ola,
olB, ¢lc, ¢l0, ¢l1, ¢l2),

KO - koadhpnumMeHT HecuMMETPUKM Mo HyNeBOW NOCreaoBaTENbHOCTH,

K2 - koappmumneHT HecummeTpumn No obpaTtHOM NocrneaoBaTesIbHOCTH,

KUi - koadhdunumeHT nckaxeHmnsa cnHycomgansHoctu HanpsbkeHns (KUa, KUs, KUc,
KUag, KUsc, KUca),

Kli - koacppmumneHT nckaxeHus cnHycomgansHoctn Toka (Kla, Kis, Kic,),

KxUi(n) - penctButenbHass 4YacTb KO3IuUUMEHTa nN-W  rapMOHUYECKOMn
coctasnatowen HanpskeHus (Kx Ua(n), Kx Us(n), Kx Uc(n), Kx Uas(n), Kx Usc(n), Kx
Uca(n), n = 2,...,40),

KyUi(n) - MHMMasa 4actb koadpduumeHTa n-n rapMOHMYECKON COCTaBNAOLLEN
HanpsbkeHusa (Ky Ua(n), Ky Us(n), Ky Uc(n), Ky Uas(n), Ky Usc(n), Ky Uca(n), n =
2,...,40),

Kxli(n) - penctBuTenbHas 4acTb KoadpduuUMEHTA nN-U rapMOHUYECKOM
coctasnsatowen Toka (Kx la(n), Kx 1B(n), Kx Ic(n), n = 2,...,40),

Kyli(n) - MHUMas 4acTb KoaddULMeHTa n-n rapMOHMYECKON COCTaBNAKOLLIEN TOoKa
(Ky la(n), Ky Is(n), Ky Ic(n), n = 2,...,40),

P, PaBc — akTBHas TpexdasHasa MOLHOCTb,

Pi — akTmBHasa mowwHocTb ogHodasHas (Pa, Ps, Pc),

Kpu — BOCCTaHaBnmMBatoLWmMm KOIOMPULMEHT NO HANPAXKEHNIO,
Ko — BoccTaHaBnmBaoLwmin KOAGULNEHT MO TOKY,

UHoM ¢ — HOMUHarnbHoe HanpsxeHue casHoe,

UHom Mo — HOMUHaNbHOE HanpshkeHne mexaydasHoe,

IHOM — HOMUHAIbHbIN TOK.

3.1.2 PacyeTHble AaHHbIe.

Qui i - pa30BbIN Yron Mexay BEeKTOpamMu ToKa U COOTBETCTBYHOLLErO HanpshKeHus
(puia, Quis, QUIc, PuIO, PUIL, PUI2),

Kuin) - KO3 dUUMEHT N- rapMOHUYEeCKon cocTaBnawowen HanpskeHus (Kua),
KUB(n), KUc(n), KUaB(n), KUBc(n), KUca(n), n= 2,...,40),

Kiin) - kK03bUUMEHT N-i rapMmoHuydeckon coctasnsaowen Toka (Kian), Kisn), Kicn),
n=2,...,40),

QIUi (n) - A30BbIV Yron Mexay BEKTOpaMu N-X rapMOHMYECKUX COCTaBMSAIOLLMX TOKa
N OOHOVMEHHOTIO HanpskeHus (@iua (n), GlUe (n), Piuc (n), N = 2,...,40),

Q, Qasc — peakTuBHas TpexiasHasi MOLLHOCTb,

Qi — peakTMBHas MOLLHOCTb ogHodasHas (Qa, Qe, Qc),
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Pi(n) — aKTMBHAA MOLLHOCTb N-0 rapMOHUKU (Pa(n), Ps(n), Pcn), N = 2,...,40),

COS @ - CpeaHUN KO3 PULNEHT MOLLHOCTH,

Quiuj - das3oBbIN Yros Mexay BekTopamu dpasHblX HanNps»XXeHUM OCHOBHOM YacCToThl
(puaue, usUC, PucUa),

@Kui(n) - (pa3oBbIN yron mexagy BeKTopaMu N-OM rapMOHWYECKOW COCTaBristoLLen
¢a3HOro HanpsKeHUst U HanpsPKkeHMEM OCHOBHOW 4acToTbl (Pkua(n), (Kus(n), @Kuc(n),
(PKuas(n), PKusc(n), PKuca(n), N = 2,...,40).

MpumeyaHue:

- Bce (pasoBble yrnbl HaxoaaTcs B gmanasoHe oT muHyc 180 go nntoc 180 ° (ot
MUWHYC T A0 NIOC 7).

- eCnu Npu pacdeTax pasoBbI Yron @pacy BbINAET 3a yKa3aHHbIN Anana3oH, TO OH
[OMMKeH BbITb NepecymTaH B ¢kop COrMacHo opmyre (1) ecnu pacyet npon3BoanTCcs B
rpagycax unu no gopmyne (2) ecnu pacyeTt Npon3BoAUTCS B pagnaHax:

¢ acd
wkop = (Dpacq o Round( 3}760 )*360 (1)
—p —Round(Z2%yx2r ()
¢1<0p (Dpacq o7

3.2 Pac4yeT 3Ha4YeHU NapaMeTpoB.
®a30BbIf Yron Mexay TOKOM U Hanps>keHneM OCHOBHOW YacToThl, guii.(rpagyc).

Puii =Pui —Pri» )
roe i — pasa HanpshkeHusa u Toka (a, B, C).

BoccTraHaBnueatoLwmin KO3MULMEHT MO HaNPsHKeHUIO KHopwm u.

1
Kropmu = 8% 12 Kw, @

BoccTaHaenmBaoLwmin KO3OUUMEHT NO TOKY KHopPM I.

1
Ko = 8*42 K, ()

KoadhdmumeHT n-1n rapmoHmnyeckon coctaenstoen HanpskeHuns, Kuin) (%),

2 2
Kuiny = Kropmu *\/Kxui(n) +Klvin) - (6)
roe i — dbasa HanpskeHus (a, B, C),
N — HOMEpP rapMOHUKM.

KoadhdpumumeHT n-1n rapmoHnyeckon coctasnstowlen toka, Kin (%),

2 2
Kiigny = Ko *\/lei(n) +Klimy . (1)
roe i — cpasa Toka (a, B, C),
N — HOMEpP rapMOHWKM.

®a30BbIi Yron Mexay BEKTOpaMym N-X rapMOHUYECKMX COCTaBNAOLMX ToKa W
O[HOMMEHHOro HanpsXeHus, ouii (n) (%),
Putin) = Pli(n) ~ Pli(n)» (8)
roe oui () — pasoBbIN yron BeKTOpa N-OM rapMOHWYECKOW COCTaBfiswoLLen
HaNpsPKeHUs B MONSAPHON cucteme koopamHart (popmyna 9),
@l () — da3oBbIN Yron BeKTopa N-OM rapMOHMYECKOW COCTaBMslOWEen Toka B

nonapHon cucteme koopguHat (coopmyna 10),
i — dasa TokKa (a, B, C),
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N — HOMEpP rapMOHUKMN.

U.,
[ arctg (—22H0) mpu Ui (n) >0
xUi (n)
Y yui(n)
180 + arctg (——*) mpu U i (ny <0, U yui (n) >0
xUi (n)
Y yui(n)
%i (n) = < - 180 + aI’Ctg (—) IIpu U xUi (n) <O, U in (n) <0 (9)
xUi (n)
90 Ipu Uin(n) :O,Uin(n) >0
- 90 npu Ui (ny =0,U yui (n) <0
..
[ arctg (-2 mpu |ygi >0
xli(n)
| .
180 + arCtg (L(n)) Ipu IX” (I’l) <0, I y” (n) >0
xli(n)
yui(n)
xUi (n)
90 npu IX"(H) :O, Iy“(n) >0
-90 npu I xli (n) :0, I y" (n) <0

AKTMBHast MOLLHOCTb N-0M rapMOHWKK, Pin), (BT),
Fin)=-U; * Kyiny ™ 1i * K gy * €OS@ui(my)» - (11)
raoe i — HanmeHoBaHue gasebl (a, B, C),

N — HOMepP rapMOHWUKM.

PeaktuBHas ogHodasHas mowHocTb Qi (Bap),

Q= \/S’i2 - I:)iz (12)

roe i — HanmeHoBaHue ¢asbl (a, B, C),
Si — nonHas ogHodasHasa MowHocTb, B*A, (dpopmyna 13).

Si=Uu™la (13)

PeaktuBHas TpexdasHas MmowHocTb Q, Qaec (Bap),

Q:Qagc :Qa +Q8 +QC_ (14)

PeakTueHas TpexdasHasi MOLLIHOCTb MO NepBoi rapMoHuke Q(y), Q1)asc (Bap),
Q(l) = Q(l)aec = Q(l)a + Q(l)g +Q(1)c. (15)

CpenHuin KOaPULMEHT MOLLHOCTU COS O,
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coSg = cos(arctg (E)) = cos(arctg (M))
Q asc (]_6)

®a30BLIN Yronl Mexay BekTopaMu hasHbIX HanpsiKEeHWn OCHOBHOWM YacTOThl, Quiuj
(rpapychbl),
Puivj = Pui — Py (17)

roe i, | — napa HanpskKeHun.

®a30BbIN Yrosi Mexgy BeKTopamMu N-ol rapMOHUYECKOW COCTaBnsoLlen asHoro
HaNPSKEHUS U HanpsbKeHNEM NepBOr rapMOHUKK, ¢ui1(n) (rpagyc),

Pkui(n) = Puiny — 1™ Py, (18)

roe i — HanpsbkeHue (a, B, C, aB, BC, ca),
N — HOMEpP rapMOHUKW.
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4. UAHTEP®EWUC NONb30BATENA

lMocne yctaHOBKM nporpammHoro obecnedeHunss B rmaBHoM MeHio Windows B
nyHkTe «lMporpammbl» nosiBNsieTca ykasaTtenb “Resource” n3 KoToporo MOXHO nonacTtb
B nanky “Resurs-UF2 Plus OPERA”.

Mporpamma «Pecypc-UF2 Plus OPERA» coCTOUT 13 ABYX MOAyNen:

- «Onpoc npnboposy,

- «[MpocmMoTp AaHHbBIX»,

Mporpamma «Onpoc npnbopoB» nNpeaHasHadeHa Onsi aBTOMaTMYecKoro onpoca
npnbopoB, MNOBTOPSS 9TOT npouecc [0 ocTaHoBa. Moaynb wumeeT yao6GHbIA U
WHTYUTUBHO NMOHATHbLIA MHTepdenc ans paboThbl.

MpocmoTp 1 aKcnopT AaHHbIX B hopmaT Excel, cuntaHHbIx ¢ npnbopa, no3sonseT
OCyLLEeCTBNATb NporpammMa «[1pocMoTp AaHHbIX».

4.1 Mogynb “Onpoc npubopoB”

[aHHbIM MOAynb NpefHasHavyeH And aBTOMATUYECKOro CYMTbIBAHMSA LaHHbIX C
npubopa 6e3 yyacTuss onepartopa MO ykasaHHoM CTpykType. CTpykTypa onpoca
cosgaetca C nomowpto  moayna «leHepatop CTpykTypbl onpoca». KoHTponb
NPMHUMAEMBbIX AaHHbIX OCYLLEeCTBNSAETCA B Moayne « MOHUTOPUHI OAaHHbIX».

4.1.1 OnepaTuUBHbLIN ONpoc
4.1.1.1 UnTepdpenc
Pabouas obnactb nporpaMmbl COCTOUT U3 3 YacTen.

MaHenb ynpaBneHus.

TlapameTps mprbopa
Moo prom oo TYITARIIES: MAHEEDT
|—0 IIporpanme

N NI AR
CTAHOEEA OMpOCA LSaxpm TMpOT ParTy

Jarmyoy onmpoca
FanepaTop CTRVETYDE OIpOCa

MaHenb CTPYKTypbl onpoca.

EIIE RA5-232 come

@& UFz N-128
-0 RS-485 comb

@R UF? Ne103

@0E UF? Ne129

- @(= UF2 Ne103
@&l UF2 Ne129

----- @ % UF? N:103

LAXXX X

[MaHenb npoToKosa onpoca.

[MpoTokon onpoca |
| M= LIF2 | HefcTeME |

! MopT 3aHAT

! a0 DWHaKa AP NonYYEHAA 0aHHER
! 103 JaHHEIE NONYYEHE]

]

npoc agepLuoH
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Ha "MaHenun ynpaBneHns" cobpaHbl KOMaHAbl ynpaBneHnsa nporpaMmmon:

- MeHepaTOop CTPYKTYpbI ONpoca - OTkpblBaeT nporpammy CO34aHusa CTPYKTYpbl
onpoca.

- 3anyck onpoca - 3anyckaeT npouecc onpoca npubopos.

- OcTaHoBKka onpoca - OcTtaHaBnuBaeT npouecc onpoca npmbopos.

- MapameTpbl Nnpnbopa - OTkpbIBaeT OKHO C NnapameTpamu npmubopa.

- MOHMTOPUWHT NOCTynarLWKUX AaHHbIX -  3anyckaeT nporpammMy npocMoTpa BblibpaHHbIX
napameTpoB.

- O lNporpamme - OTKpbIBaeT OKHO MHGOPMaLUN.

- 3aKkpbITb NporpamMmmy - Ecnn  npouecc onpoca  3anyweH, TO

nporpamMma cBOpayvMBaeTCs B MaHenb 3agad,
MHaAye OTKPbLIBAETCA OKHO MOATBEPXKOEHUS
3aKpbITUSA NPOrpaMmbl.

"MaHenun cTpyKkTypbl onpoca" ato rpaduyeckoe otobpaxkeHne CTPYKTypbl Onpoca,
COCTOSILLAA U3 NOPTOB OMNpOCca C NOAKIMOYEHHBIMIU K HAM Nprubopamu.

@ [aHHbIi MHONKATOP CUrHANM3MPYET O TOM, YTO NPUBOP NOAKMIOUEH, HO HAXOAUTCS
B COCTOSIHMM cTOnMa.

"@ﬂaHHbM WHAMKATOp CUrHanu3upyeT O TOM, YTO NpMbop NOAKMIOYEH U HAXoOUTCS B
COCTOSIHUM nycka.

@ﬂaHHblﬁ WHOMKaATOP CUrHanIM3nMpyeT O TOM, 4YTO Npubop He HangeH.

YcTaHaBnmBas 3Hak Bblbopa, dhopMmpyeTcsa CnnMcok npnbopos K onpocy.

B "lMaHenun npoTokona onpoca" oTobpaxaeTca nHopMaunsa o0 Xxoae BbIMOSHEHNUSA
npouecca onpoca.

MepBasi KONOHKa COAEPXKUT rpadonyeCKn NpU3HaK CoodLLEHUSI.

!-Cny>Ke6Ha;| NHGopMaLUs.
- Owwnbka.

L. yAa4Hoe 3aBeplueHune 3anpoca.
Bo BTOpon KOMNoHke oTobpakaeTcs, B 3aBUCMMOCTU OT COOOLLEHMS, HOMep
npubopa nnun Kog oLLMOKMN.
TpeTbsl KONOHKa COAEPXKUT TEKCTOBYHO MHpOpMaLMIO.

4.1.1.2 NapameTpbl npudopa

B okHe «[MapameTpbl npubopa» oTtobpaxkaeTcss MHpopmMauunsa o ycTaHOBMNEHHbIX
B npubope napameTtpax, MpOTOKoN paboTbl M  MNPOTOKONbI MNPOBanoB W
nepeHanpskeHun. 3Ha4eHNa yCTaBOK B 3TOM OKHe MOryT ObiTb OBHOBIEHbI B fitobon
MOMEHT YTEHNEM C npubopa npm NnomoLmn KHoMNkn “OB6HOBUTL”.

Bce 3HaveHns aToro okHa MMeeT ctatyc “TonbKo ANns YTeHUa” N OendaTcs Ha Tpu
rpynnbl U HECKOSbKO NOArpynn:

HavanbHble ycTaBku.
Kanengapb\HanpspkeHne\Tok\HYacTtoTa.
["apMOHUKMN.

KoadhpmumneHTs!.

HayankHele UoTaBE | MpoTokonke | CeoicTES NpUoopa |

: K.aneHa.ape HaNpAeHME Tok WacToTa | [ aprAgHHEN I MonpasoHHbIE KOS BEHLHEHTEI

[MpoTokonsbl.
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Pabota npnbopa.
lMpoBanbl hasHbIX HANPsHKEHUN.

[MpoBarnbl MexdasHbIX HaNPsHKEHNNA.
[MepeHanpsaxeHUa pasHbIX HanpsHXeHUN.
lMNepeHanpsaxeHnss MexdrasHbIX HaNpPsXKEHUN.

Ha4aneHele yoTaskm || MpoTokons | CeniicTea npytopa |

| MNpoBane: $asHEK HANPAMKEHKE | MpoBane: MembasHEIR HANPAKEHKE | [NepeHanpAKeHHA $asHEK HANPAXEHHNA I MepeHanpaeHHA MekbasHEIR HANPAKEHKEA I

[ | CoofiueHue I Hata | Bperia |
1 Myer. 05.02. 2003 11:10:53
2 OcroHoE 05.02.2003 11:11:01
3 BraueHHe 05.02.2003 1227
CeovicTtBa npubopa.
HayaneHEIE UCT B | MpoTokonel | I CEOHCTEA NpUoopa

HameHoBaH4e npubopa

LIF2 =103
Homep npu
103

CocroAdue npyoopa

Myck,

Gopa

Jara nycka

05.02.2003 11:10:53

ﬂﬂTﬂ nocnegHHKE HSMEPEHHﬁ

05.02 2003
Bepcuna N0
w162

4.1.1.3 HacTtpouka napameTpoB NpOoCMOTpa AaHHbIX
MOHUTOPUHra
ocyLecTBndaeTcs B okHe "Bbibop napameTpos Bu3yanusauyun”.

Bbi6op

MapameTpbl BUZY3NH3aULMH | JononHKTensHbIE Hampoﬁmul

11:10:53

napameTpoB

M HacTouka

Maparmerpel P askl [ apMoHMEK
[w]Uj [ty [z, K2 ClKps) Clkza
(U4 1wy [wlxp ClK ClKpg) (k2
1% [Py [v]=e [wIK4) LlKp7 Clkpam
[ [F [J=zp LK ClKps Lk
g [P; [I=gc LIKg) Llkpa LKz
1% [IPigy [T=ca, LK CKzm LKz
[k [CIPigyy [ (ks ClKz1 (ka4
(K3 o [l ClEm ClKz2 (ks
[Kyi [oi [T ClEpm (K23 ClK3g)
[ K13 [weost LlEpy LKz LK)
iy ote [P0 LlEpz) L lKzm) Lk
[Eomymte JPoiim Llkpz LK zg) [
1% LK LKz LK 4m

nocrtynarvowmx AaHHbIX

Briopare sce FapMDHHKMl

QyHCTUTEECE rapHA0HMHE LA

MapameTpbl BbIOUpaOTCSA cneayloLmMM 06pasom.

OTmMeTuB HeobGXxoauMble MapamMeTpbl,
OCYLLECTBNATLCSA
COCTaBNALWEN curHana, To HeobxoAMMO Takke OTMETUTb FaPMOHMKM MO KOTOPbIM
OyneT ocyLecTBnATLCA NPOCMOTP.

NMpocMoTp.

napameTp
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B 3aknagke "[JononHUTeNbHbIE HACTPOMKN" yCTaHaABNUBAETCH KOSIMYECTBO CTPOK

B MNPOTOKOMEe onpoca W WHTepBan BPEMEHW, 3a KOTOpbli OyaeT ocylwecTBRAsTbCS
NPOCMOTP AaHHbIX.

4.1.2 N'eHepaTop CTPYKTYpbI onpoca

4.1.2.1 UnTepdpenc

eHepaTop npegHasHayeH [ONs CO34aHWs CTPYKTypbl onpoca uM3 npubopos
"Pecypc-UF2". CTpykTypa onpoca npeactasnsetr u3 cebs umepapxmyeckyto
KOHCTPYKLMIO N3 NOPTOB OMNpoca 1 NOAKMIOYEHHbIX K HAM NpnbopoB.

—-__._ CrpykTypa onpoca TPEXCEeKYHAHBIX AaHBHK ¢ npubopoe “Pecypc UF2* 1ol x|
Paiin Crpykrypa  Momows

blEl & £ o] & £
= RS-232 com?2

@ € L HaumeHnosanwe npuiiopa B CTPYKTYpe onpoca
UF2 Me103

Ha Homep nputopa
b —— 103

MopT nogrmoveHun
RS5-232 com2

CocToanue npubopa v TMpusHak onpoca
Muc

Hara nycka
05.02.2003 11:10:53

Bepcua 10

v 162

Pabouas obnacte Mogyns COCTOUT U3:
MeHto.
MaHenn ynpasneHus.
[MaHenu CTpyKTypbl onpoca.
MHdopmaLumnMoHHOM naHenu.

MeHio cogepXuT 3 MyHKTa, B KOTOPbIX HaxoOAaTCA CTPYKTYPUPOBAHHbIE MO
YHKUNOHANTbHOMY Ha3HaYeHUO KOMaHab!:
- ®ann
- OTKpbITb
- CoxpaHuTb Kak
- Boixog
- CTpykTypa
- MopT onpoca
- No6aBuTb
- NameHnTb
- Yoanutb
- Mpnbopsl
- No6aBuTb
- N3ameHnTb
- Ypanutb
- YoanuTtb Bce
- MpoBepka nogknyeHns
- NMomowb
- CnpaBka
- O lMporpamme
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[nsa 6eICTPOro gocTyna 3Tm e KoMaHabl BbIHECEHDI U B "lMaHenb ynpasneHus".

Ha "lNaHenun cTpykTypbl onpoca" Haxoautcs rpaduyeckoe npeacraBreHne
co3faHHon CTpyKTypbl. [lpoBepka cocTosiHus npubopa OcCyLecTBRAsSEeTCA KOMaHOon
"MpoBepka nogkntoveHnsa". bonee noapobHyd WHpopmauuio O nopte M npubope
MOXXHO Mony4nTb Ha "MIHdhopmaumnmoHHOM naHenn".

BHumaHue: [pu co3gaHum CTPyKTypbl onpoca HeobXoAMMO MOMHWUTb YTO
yBEPEHHBIN onpoc Nt NpnbopoB No 0gHOMY MOPTY FrapaHTUPOBAH TONbKO HA CKOPOCTU
115200.

4.1.2.2 MNMopT onpoca

Mpn nNoCTpoeHun CTPYKTYpbl OnNpoca B MEpBYK ovepedb 3agaeTcsa nopT, Mo
koTopoMy OygeT OCyLecTBNsSieTCa Onpoc MNOAKMIOYEHHbIX K Hemy npubopos. [Ons
nobaeneHns nopta B CTPYKTYpPY, HEOOBXOOUMO OTKPbITb OKHO "llapameTpbl noprta" c
nomoLbio koMaHab! "lMopt onpoca\lo6aBuTb" N3 MEHIO UKW C NAHENWN YrpaBreHns.

x
MHTEpdelic M pHHATE
|Rrs-232 |
OTreHa
Mopr
Iu:u:-m'l j
CropocTh
[
3 cnuckos BbIbupaem:
- MHTepdpeinc
- RS-232 nporpaMmMHoO NOAAEPXKMBAETCA OaUH Npudop
- RS-485 nporpaMmmHo noaaepxmesaeTtca NaTb Npubopos
- MopTt CMUCOK MOpPTOB (hopMUpPYyeTCs aBTOMaTUYECKU
N3 OOCTYMNHbIX HA JaHHbIN MOMEHT. B cTpykType
paspelweH TONMbKO OAMH MOpPT C [[aHHbIM
NMEHeM.
- CkopocCTb
- 115200
- 57600
- 38400
- 19200
- 9600
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Ana n3meHeHns napameTpoB nopTa HeobxoguMMoO BbINONHUTE Komangy “lMopT
onpoca\ViaMeHnTb" N3 MEHIO NNK C NaHenu 3agau.

BHumaHue: [pu co3gaHuM CTPYKTypbl ofpoca HeobGXoAuMO MOMHWUTb YTO
YBEPEHHbI Onpoc NATM NPUGOPOB MO OAHOMY NOPTY rapaHTUPOBaH TOMbLKO HA CKOPOCTU
115200.

4.1.2.3 MNppubop onpoca
[o6aBneHne npubopa B CTPYKTypy OMpoca OCYyLWeCTBNAETCA C MNOMOLLbIO
komangpbl "MNpunbopbl\gobaBnTh" N3 MEHIO MNKM C NaHenu ynpaeneHusi. HanmeHoBaHue
ykasbiBaeTca noboe. Homep cooTBeTCTBYET HOMEPY Ha naHenu npubopa.

i | N
' Mpubop = (B 3%
MpuHaTe
HaumMeHoBaHu1e OTmeHa
|UF2 Plus Ne
Homep Tun
| |UF2M ~
> A

N3meHeHne napameTpoB npubopa OCyLECTBNSAETCA C MNOMOLLBbI KOMaHAbl
"Mpubopbl\N3MeHnTL".

4.2 Moaynb “lMpocMoTp AaHHbIX”

C nomoulbo 3TOW NporpamMmMbl Nosfb3oBaTeNb UMEET BO3MOXHOCTb MPOCMOTPETh
nony4eHHble AaHHbIe MO Kaxaomy obbekTy, npnbopy n nokasatento. [Npu aToM BCA aTa
MHopMauUnsa MoXeT BbITb aKkcnopTupoBaHa B channsl MS Excel.

Mporpamma npegHasHaveHa Ansi NPOCMOTPA AaHHbIX MOMYYEHHbIX C MOMOLLbHO
nporpaMmmbl onepaTUBHOIO onpoca Npnbopos.

Pabo4yasa obnactb NnporpamMmmMbl COCTOUT U3:

- MeHio

- MaHenb ynpaeneHuns

- [MaHenb gaHHbIX.

=§ JaHHuie ¢ npubopoe “Pecypc UF-2*

FPaiin  Jecnoprvpoeate & Excel Hactpolika [Momowe

B NE-| i 4

[UFzNe129 | UF2NeD3 |
o pmna T aTa M Epena T UE i Ia IE Iz
1 12.03.2003 12:26:45 220000  2IEE3I0 20082 205307 28,053
2 12032003 12:26:48 | 228,762 228962 228201 29,152 20,441 20,153
3 18.03.2003 12:264:51 228,705 238902  ZEET42 0 29125 29,461 29,118
4 12032003 12:26:54  [228,722 228917 ZEETHE 20 1AE 20, 430 29,144
3 18.03.2003 12:26:57  |228,215 229010  ZEs B33 29175 29,511 28,197
1] 12032003 12:27:00 |22 820 220024 ZEEEA6 20182 20 51% 28,197

MeHIo coaepXXuT criegytoLume KoMaHapl:
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- ®ann

- OTKpbITb (hann ¢ AaHHbLIMK OTKPbITb CyLLECTBYOLMA dhann ¢
AaHHbIMU

- OTKpbITb 3aHOBO OTKPbITb (hann BblIGpaHHbIA N3 CANCKA,
cogepxatlero 10 nocnegHmx
OTKpbIBaeMbIX dhannos.

- Excel cpannebl OTKpbITb EXxcel dpann ns cnucka,
cofepxattero 10 nocnegHmx
3KCNOPTMPOBaHHbIX (hannos.

- Boixog 3aKpbITb NpoOrpaMmmy.
- JkcnopTuposaTth B Excel 3KCNOPT AaHHbIX B hann dpopmaTta Excel.
- Hactpowka BbI6Op NapameTpom NpocmoTpa.
- [MomoLwb

- CnpaBka BbI30B CMpaBKMU.

- O lNporpamme NHPOPMaLIMOHHOE OKHO NPOrpaMmbl.

Bbibop napameTpoB Ansa npocmoTpa aHanornyeH BblIGOpy napameTpoB NS
MOHUTOPUHra.

OKCNOPT AaHHbIX OCYLLECTBISETCA TakuMm obpasom, 4TO Ans Kaxgoro npubopa
co3gaeTcsl COBCTBEHHbIV (hann ¢ onpeneneHHbiM nmeHeM. ivs dpanna cocrtaBngaeTcs
n3 nmeHn npubopa, gaTbl N BpeMeHn Hayana nonyvyeHnsa gadHblx. LWabnoH akcnopTta
HaxoOuTCs B KOPHEBOM KaTariore nporpammbl.

BHumaHue: MameHeHne wabnoHa He gonyckaeTcs.
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