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1. OnucaHue npubopa

OgHuM 13 Havbonee BaXHbIX MAPAMETPOB, OMpefensoWmMX KayecTBO
3/1EKTPOCHABXKEHNS NOTpeEdUTENEN, SBNSIETCA NMOAAEPXKMBAEMbIN SHEPrOCUCTEMOM
YPOBEHb HamMpshKEHWUsSI B TOM WM WHOW TOYKE 3NEKTPUUECKOW CETU. YPOBEHb
HanpshkeHMs1 06ecneYnmBaeTcs C MOMOLLbIO PEryIMPOBOYHBIX YCTPOMCTB CUMOBbLIX
TpaHccopMaTopoB. Bce nepekovarowmecs yCTpOMCTBa SBASIOTCS COCTaBHOM
YacTblo CUNOBOrO0 TpaHcdopMaTopa, MO3TOMY KAauyeCTBO U HaAEXHOCTb paboThbl
3TOM CUCTEMbl BO MHOTOM  OMNpefensieT HaAeXHOCTb  paboTbl  BCEro
TpaHcdopmMaTopa.

YHuBepcanbHbIii NpUBop KOHTPOSIS COCTOSIHMSI KOHTAKTOB M COEAMHEHMI B
PIMH BbICOKOBO/IbTHBIX CUMOBbIX TpaHcdopMaTopos «laHMMen» (ganee no TEKCTY —
npnbop) sBnseTcsa annapaTHO-MPOrpaMMHbIM KOMMAEKCOM W MpefHa3HadeH ans
UCMbITAHMS,, MPOBEPKM W KOHTPOMS KayecTBa W HAAEXHOCTM YCTPOWCTB
perynnpoBaHust noa HarpysKkom (PMH) BbICOKOBO/IbTHbIX ~ CMJTOBbIX
TpaHcopMaTopoB.
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1.1 TexHuueckue napameTpbl
Mpnbop MoXeT 3KCnyaTupoBaTbCs B aTMocdepe 6e3 arpeccuBHbIX cpej,

npu TeMmnepaType OKpyXatowero Bo3gyxa oT MuHyc 20 pgo nmoc 40 °C u
OTHOCUTE/IbHOM BAAXXHOCTW Bo3ayxa A0 98%, 6e3 koHAeHcauun BRaru.

CHaTne ocumnnorpaMmbl KoHTakTopa PIH
YacroTa perncrpauuu: 1-10kly
Bpemsa perucrpaumu: 1,5, 10 MuH
CuHXpoHU3auus: oT npubopa
(pene, cyxoi KOHTaKT, 5A),
ot PIMH (~220B)
CHsiTue Kpyrosov anarpammsel PMH
MakcnManbHoe BpeMsi perncrpaunm: 10 MuH
CHHXpOHM3aLms: oT npmbopa, ot PIMNH
M3mepeHne MOLLHOCTM 31eKTpoaBuraTens
[OnanasoH: (200-10000) Bt
N3mepeHune Bnbpaumm
BubpoyckopeHue: (0,5 —100) m/c?
BnbpockopocTb: (0,5 -100) Mm/c
BubponepemelleHmve: (15,0 — 500) Mkm
YacToTHbIV AnanasoH: (3-5000) 'y
Yucno NnHKI B cnekTpe: 400, 800, 1600, 3200
QunbTpauus: OKHO XeMMWHra
M3MepeHMe ConpoTMBEHNS MO YETbIpeX NPOBOAHON CXeMe
[OnanasoH: (0,0005 - 10) Om
SHeproHesaBucuMas namsite (Flash)
Pacnpegenenue: JunHamunyeckoe
Obwwit 0bbeMm: 256 M6
[MpeacraBneHne aaHHbIX
Owvcnnei: XKW c noacseTkoii 800x480
TOYEeK
[opT ANns CBA3M C KOMMNbIOTEPOM USB
Bpemsi paboTtbl npnbopa
Bpems pabotbl: 12y
BpemMsi HenpepbIBHOrO N3MepeHus: 2y
Bpems 3apsigku: 12 4
dusnyeckne gaHHbIe
[abapuTHbIE pa3Mepbl: He 6onee (410x340x205) Mm
Macca npubopa: He 6onee 10 kr
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1.2 Yka3saHus No 3KCnyaTauum

YHuBepcanbHbIi NpUBGop KOHTPOSS COCTOSIHMSI KOHTAKTOB M COEAMHEHMI B
PIMH BbICOKOBOLTHBIX CUNOBLIX TPaHcdopMaTopoB “FaHuMen” senseTcs npubopom
NHAMBMAYANIbHOrO MOJSIb30BaHMsA. Ero wucnonb3oBaHue [OMKHbI OCYLLECTBASATb
Mua, 3HalwuMe npaBuna 3KChayaTauum 3neKkTpoobopyaoBaHMsl, WU3y4MBLUME
PYKOBOACTBO MO 3KCM/lyaTauMu, aTTECTOBaHHble W [OMYLEHHbIE MPUKa3oM
AAMMHUCTPaUMK K paboTe C yKa3aHHbIM U3aenveM;

CoctaBHble 4acTu npubopa “lFaHMMen” B npouecce 3KCnyaTauuu
HeobxoauMo obeperaTb OT NafeHWi, yAapoB NOCTOPOHHUMU NPeAMETAMU, KOTOpble
MOTYT HapyLWMWTb LENOCTHOCTb 060104eK M3aenms. 3anpeLlaeTcs aKCnayaTMpoBaThb
N3aenune C NOBPEXAEHHLIMU YacTIMK 060M0YEK.

PemMOHT  annapaTypbl [O/KEH Npoun3BOANTbLCS npeanpusTeM-
N3roTOBUTENEM MM B CNELNANmn3nMpoBaHHbIX MaCTEPCKMX.

1.3 BHewHuu BUA

Mpunbop 3aKoYeH B aNlOMUHWEBBIA KOPMYC M MOMELUEH B MJIaCTMKOBIi
yemMofaH, UMEET XMAKOKpUCTaNAmMyecknin akpaH 800x480 Touyek W MEHOYHYIO
3aLUMLLEHHYIO KNaBmaTypy (CM. PUCYHOK).

L
@ ©©@
® O

Ansa kabenei, AaTYMKOB W LLIYNOB WCMNONb3YETCS OTAEMNbHbIN MNAcTUKOBbIN
KeWnc.
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1.4 3apsa akkyMmynsTopa

Ona  3apsgku  BHYTPEHHero akkymynstopa npubopa (B npubope
NCNONb3YETC aKKYMynaTopHas 6aTapes CBMHLOBO-KUCIOTHAs CO CryLEHHbIM
anekTponutoM (renuesast) Tuna GP 1272 F2, 12V, 7.2Ah) ncnonb3yetcs Kabenb
nuTaHus 220B. Po3eTka ansg nogkntoyeHns kabens pacrnonoXeHa Ha CTEHKE OTCeKa
PSIAOM C PELIETKON BEHTUIATOPA OXaXAEHUS.

BHumaHme! Mpubop bbicTpee 3apsikaeTcs B BbIKKOYEHHOM COCTOSIHUW. [nsi
MOJSIHOrO 3apsiAia akKyMYSITOPHbIX 6aTapei npubopa He06X0ANMO NOAK/IIOYNTL Er0
K 610Ky NUTaHMSA M OCTaBWUTb B TakOM COCTOSIHMM Ha 12 4acos.

1.5 OnucaHue pa3beMOB M OpraHbl yrnpasJ/ieHUs

Bce pasbéMbl Ans NOAKIIOYEHNUS AaTYMKOB U APYTMX BHELIHUX COEANHEHWN
pacnosoXeHbl Ha IMLIEBON NaHenu npubopa u pasdbuTbl Ha BNIOKK:

Ba® QiMRUS

@synunepcanwuﬁ npubop koHTpons PIH

303 FAHUMEQ

CHHXPOHMH3ALHA
PIH.OT npuBopa

%)

Mpubop ot PMH

[on. napamerpe:

OTMeTyuk Bana

@

CuHxpoHusaums “PMNH ot npubopa” — Bbixoa penie cyxoi KoHTakT (5A), npu
3anycke perncrpauum AaHHbIX KOHTAKTbl pefie 3aMbiKatoTcs;

CuHxponmzaums “Mpubop ot PMH"” — Bxoa ~220B, MOXHO HacTpOUTb 3arnycK
PErncTpauum AaHHbIX NPy MOSIBNIEHWN HAMNPsHKEHWs! Ha AaHHOM BXOAE;

dnekTpoaBuratens “HanpsbkeHne” n “Tok ¢dasbl” — u3mepeHve Toka (C
MOMOLLbIO TOKOBBIX KJIELLEN) N HAMPSXKEHWUS] MUTAHUS SNIEKTPOABUraTENs NPMBOAA
PMH;
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Bubpaums — namepeHune BU6paLMOHHBIX XapaKTeEPUCTUK;

OtMeTumk (DHKOAEP) — MpUBSA3KA BPEMEHHbIX XapakTepuctuk PMH K
obopotam Bana npueoaa PMH;

OMMeTp — U3MepeHne CONPOTMBIIEHUS MO YeTbIpeX NPOBOAHON CXeMe;

TOKM Harpy3ku — pa3beM AN NOAKIIYEHUS AATUMKOB TOKa, M3MepeHue
N3MEHEHMS1 TOKOB Npu nepekstoveHun PMNH noa Harpyskoi;

OcumnnorpaMMa KOHTaKTOpa W KpyroBasi AuarpaMMa — pasbeM ans
MOAK/IIOYEHNS Kabens Ans M3MepeHUst OCUMIIOrpaMMbl KOHTaKToOpa, KpyroBoW
Anarpammbl U Metoga DRM.

MneHo4uHas kKnaBmaTypa CIYXWUT Ans yrnpasnaeHust npubopom:

N, Ye" nim =" mucnonb3yloTca Ans: NepeMelleHus Kypcopa no
MyHKTaM MeHto, rpadukam; BBoda UMdpoBbIX U BYKBEHHbIX AAHHbIX;

“ESc” — ucnonb3yeTcs Ans OTMEHbl KakuMx-nMbo onepauuii, Bo3BpaTa K
npeablayLwemMy MeHo u T.0.;

“Mem” — ncnonb3yetca Ans paboTbl C apxMBaMm AaHHbIX, COXPAaHEHWUEM UK
N3BNEYEHMEM AAHHBIX U3 NaMATK Npnbopa;

“Ent"” - ncnonb3yetcs ans Bblibopa TeKywWero nyHKTa MeHIo, A/ BBOAA
CMMBONA NPV peaaKkTUpPOBaHUM CTPOK MW Yucen, ANns NoATBEPXAEHWS BBOAA;

“Mod" — pyHKLUMOHabHAsA KHOMKa, UCMOMb3YETCS AN U3MEHEHUS AENCTBUN
APYrMX KHOMOK;

“Fx" — yHKUMOHaNbHbIE KHOMKW, UCMONb3YOTCA ANnsa bblCTporo AocTyna K
dyHKUMaM npubopa;

"(O" - KHOMKa BKJIOYEHMS/BBIK/IOYEHUS NUTaHUsS npubopa. OTKoYeHNe
npubopa MOXET MpOM3BOAUTLCA aBTOMATUYECKW, €CNM 3aJaHO BpeMsl ero
OTK/IOYEHUS U B TeYEHME 3TOr0 BPEMEHU HE MPOUCXOAUNO HaXaTUh Ha
KnaBmaTypy. 3Ta QyHKUMS NO3BOMISIET COKOHOMUTD 3apsia akKyMynsaTopos npubopa,
€C/IM OH He MCMOJb3YEeTCS UK ero 3abbinn OTKIIOUUTD;

1.6 MNepBoe BKIOUEHUE npubopa

Mpn noctaBke NpmMbOp NOMHOCTLIO rOTOB K paboTe. B ero namsaTh 3arpy>keHo
nporpaMMHoe obecreveHne, BHECEHbl AaHHble MOCTaBNAsieMbIX B KOMMJEKTe
N3MepuUTENbHbIX AAaTYMKOB M YCTAHOB/EHBI TEKYLUME AaTa/Bpemsl.

Mpn nepsoM BKIOYeHMU Mpubopa (MM eciM OH B TeYeHWe ANUTESIbHOro
nepuoga BpEMEHN He 3KCMyaTUpoBasncs) HeobXoanMMo NOAKMIOYNTL ero K 650Ky
nuTaHus (He BkoYas npubop) xots 6bl Ha 10 — 15 MUHYT.
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2. Pa6oTta c npubopom

2.1 BknroueHue npubopa

HaxxmMute 1 yaepxmBanTe KHOMKY BKIIOYEHWSI MUTAHUS A0 MOSIBAEHUS Ha
3KpaHe npubopa B BepxHeM NeBOM yriy Haanucu: “3arpy3umk (vX.XX)". Hanee
npubop NPUCTYNUT K CAMOTECTUPOBAHNIO U 3arpy3Ke OCHOBHOW NMPOrpamMMbl.

BHumaHume! Ecniv B npmbope “daTta” nnm “Bpema” yCTaHOBAEHbI HEBEPHO,
06 atom 6ygneT BbiBeaeHo coobuleHune. Beeante npasBunbHyto daTty unu Bpemsi B
OKHE HACTPOWKM NapaMeTpoB.

BHuMaHue! Ecnu nocne BKIIOYEHUS Mpubopa Ha 3KpaHe MosiBUNOCh
coobuieHne 06 owmnbke — BbIKIKOYMTE NPMBOP 1 CHOBa BkItounte. Ecnmn coobuleHne
06 oLMBKe NOBTOPUIOCh, CBSXKUTECH C DUPMON-U3rOTOBUTENEM.

2.2 MWHTtepdeiic nonb3oBaTens

Cuctema  ynpaeneHuss  npubopoMm  obecneuvMBaeT  MaKCMMasbHYHO
«NPO3PaYHOCTb>» U NIOTMYHOCTb ero MyHKUMOHWPOBaHUSI.

MeHIO nonb30BaTenss COCTOUT M3 HECKONbKMX 3MIEMEHTOB YMpaBfeHus.
MNepemeweHne Mexay dSMeMeHTaMM WM BHYTPUM  HEro  OCyLLeCTBseTCs
HaBUrauMoHHbIMM Knaeuwammn “«—" - neso, “—" - Bnpaso, “1" - BBepx, “|"” - BHU3.

HekoTopbIM aneMeHTaM MeHI0 MOryT O6blTb NMPUCBOEHbI (DYHKUMOHAsNbHbIE
knaevwu. Mpu HESBHOW CBSI3M KHOMOK MJIEHOYHOW K/IaBMaTypbl C 3/IEMEHTaMM
rpacmyeckoro nHTepdeiica Ha rpadyeckme 3neEMEHTbI BBOASTCSA NOSICHUTENbHbIE
Haanucu. Hanpumep, BHM3Yy 3KpaHa MOryT OTObpaXaTbCsl KHOMKWU NS BbINOSHEHUS
Kakux-nn6o hyHKUMIA. Mpy HaxxaTum Ha knasuwy “Mod” hyHKUMS KNaBULLIM MOXET
MeHSATbCS. [pM 3TOM Ha 3KpaHe Ha KHOMKe 0TobpaXkaeTcs HoBast PyHKLMS.

Knasuwa “Esc” 06bl4HO OTMEHSIET PYHKLIMIO UM 3aKPbIBAET OKHO.

Kronka "{D" BkniouaeT/BbIKMIOYAET NPUGOP.

Ha BepxHel naHenu nopnucaH Tekywuin pexuMm paboTbl, Bpems,
TemnepaTypa U MHAMKATOP 3apsfa akKyMynsaTopos. [pu cunbHOM paspsge ero
LIBET MEHSIETCS Ha KpPacHbIiA. ITO 03HAYaeT, uTo TpebyeTcs 3apsaKka akKyMynsTopa
nnu paboTta OT ceTeBoro agantepa. pu 3apsaake akkyMynsTopa Ha MHAMKaTope
«beratoT>» NosocKku.

Mpy  BO3HWKHOBEHWM OLIMGOYHBIX CUTyaUM NPeaycMOTPEH  BbIBOA
COOTBETCTBYIOLLMX COOOLEHNI 06 owmbkax unv npeaynpexaeHuni. Kputuueckme



v
q IMRUB «[aHumen» PyKOBOACTBO MO 3KCMyaTaumm

pPEXKUMbI, TaKMe KakK CTUpaHne BCEX AaHHbIX UK CTUPpaHWE OTAENbHOIO 3aMepa U3
namMaTm an6opa, npeaycMaTpuBatoT NOATBEPXAEHNE AOMONHUTESNIbHbIX 3anpoCoB.

2.3 CoobuweHunsa o6 ownbkax

Mpn BO3HUKHOBEHMWN KaKMX-NMO6O HECOOTBETCTBUI BBEAEHHbLIX AaHHbIX WK
ApYrvX OEWCTBUIMA, HE COOTBETCTBYIOLMX BHYTPEHHEN Nlornke npubopa, Ha aKkpaHe
BbIBOAWUTCS CoobLeHne 06 owmbke M 3anvMcb COOTBETCTBYIOWMX AAHHBIX WU
BbINOSIHEHWME  COOTBETCTBYIOWEN YHKUMM MpekpawaeTtca. s  cTupaHus
coobuleHns o6 owwnbke [AOCTAaTOMHO HaxaTb kHomky “Ent” wnm “Esc” Ha
KnaBuaType npubopa.

2.4 TlopaTtsepxaeHue 3anpocos

Mpu BbI30BE HEKOTOPbIX (YHKUMIA, KOTOpble NPUBOAAT K HeobpaTUMbIM
M3MEHEHMSIM B MaMATM npubopa, HanpuMmep, nepea YAANEHWEM  AaHHbIX
MpOU3BOANTCS AOMOMHUTENbHBIM 3aMpoC Ha BbI30B 3TOW (DYHKLUMM.

Ecnn Bbl yBepeHbl B COBEpLLUAEMbIX AEWCTBUSIX, HEOBXOAMMO MOATBEPAUTbL
COOTBETCTBYIOLMI 3anpoc, BbibpaB MyHKT MeHio “Aa” n HaxaB kHonky “Enter”.
Bbibop nyHkTa MeHio “HeTt” nnm HaxaTtue kHonkn “ESC” OTMEHSIET UCMONHEeHne
dyHKUMM.

Buumanme!!! [lononHUTENbHbIE 3aMpochl ANs MOATBEPXAEHUS AENCTBUIA
nonb30BaTeNs BbIBOAATCA Nepea TeM, KaK Npoucxoaut HeobpaTuMoe u3MeHeHue
(CcTMpaHue nnn nepesanncb) AaHHbIX NaMsaTn npubopa. BoccTaHOBUTL M3MEHEHUS
BMOCNEACTBUN HEBO3MOXHO.

2.5 Bsoa uncpoBbIX U CTPOKOBbIX NapaMeTpoB

Ana BBoAa UM@POBBLIX M CTPOKOBbLIX MapaMeTPOB HEOb6X0AMMO MOABECTU
Kypcop K U3MeHsieMOMY MapaMeTpy M HaxkaTb kHorky “Ent”.

Mpunbop nepenaeT B pexuM BBoga MHGopMaumun. Tekyluasl nosvumsi BBOAa
CMMBOMAa MOKa3blBAeTCa C MNOMOLWbID nogyepkuBanua “_" unm  muratowero
NpPSMOYroJibHUKa.

C nomollbto KHOMOK “«", “—" MOXHO W3MEHWUTb MO3MUMIO U C MOMOLLbIO
kHorok “1”, “|" yCTaHOBWUTb HyXHble AaHHble. [Ns Bbixoda M3 pexuMa BBOAA
MHMOPMaUUM C COXPaHEHMEM AaHHbIX HeobxoaMMo HaxaTb KHomky “Ent”, 6e3
coxpaHeHus — “Esc”.
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2.6 BBOA UMK/INUYECKU U3MEHSIEMbIX NapaMeTpoB

[na BBOAA@ LMKIMYECKM M3MEHSIEMbIX MapaMeTpoB HeobxoauMMO noaBecTy
KYypCcop K napaMeTpy, KOTOpblil cobupaeTecb U3MEHUTb, C MOMOLLbIO KHOMOK "<,

4

“—" 1 BbIOpaTb 3Ha4YeHNe napameTpa C NOMOLLbIO KHoMok 17, ™"

2.7 3acraBka npubopa

Mocne 3arpysku OCHOBHOM MpOrpaMMbl Ha 3KpaHe npubopa nosBAsieTCs
3acTaBka (CM. pUCYHOK).

06.05.15 08:04:37 21

GANIMED

MHOT o thyYHKUMOHANEHEIA NpMG0oP NPOBEPKM M KOHTPONA KavecTBa
YCTPOWCTE perynvpoBaHWA No4 Harpy3Komn
BEBICOKOBONETHBIX CUNOBLIX TRaHCcthopMaTopoB

CeoboaHo namAaT= 96% Homep npubopa 200
Noaceetka=57% Bepcua npownBky 2.01

B BepxHeil YacTu akpaHa oTobpakeHa MHGOPMaUUs O TEKyLlEM BpPEMEHM
npubopa, TeMnepaType BHYTpW Npubopa M MpOLEHTe 3apsiaa akkymynstopa. B
HMDKHEW YacTu 3KpaHa — NpOLEHT cBO60HOMO MecTa B NamsaTi npuéopa, SpKoCcTb
NOACBETKM, 3aBOACKON HOMEp M BEPCUS NPOrpaMMHOro obecreyeHus. [ns BobIxoaa
B OCHOBHOE MEHIO Npubopa HaXxMuTe NIIO6YI0 KHOMKY Ha K/aBuaType.

2.7.1 PerynupoBKa pKOCTU 3KpaHa

[ns perynupoBKM SPKOCTU HAXMUTE U yaepxuBanTe KHomky “Mod” Ha
KnaemaType, 3aTeM C nomouwbio crpenok “1”, “|” wunm kHonok “F1” — “F6"
OTPErynpyiTe  SIPKOCTb  3KpaHa. YCTaHOB/MEHHasl SPKOCTb  COXpaHWUTCS
aBTOMaTMYeCKu. TeKyLMIn YPOBEHb SIPKOCTU OTOOPaXKEH B JIEBOM HWDKHEM Yriy
3KpaHa.
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3. naBHOe MeHI0 Nnpubopa

3TO OCHOBHOE MEHI0 paboTbl C NpUGOPOM. BHeLLHMIA BUA ero nokasaH Ha
PUCYHKE HUXE.

C nomoLbio rNaBHOrO MEHI0 OCYLIEeCTBASETCS BblGOP BCEX OCHOBHbIX
yHKUMIA paboTbl C NPUGOPOM.

BblbpaHHbIM MYHKT MeH0 WMeeT pasMepbl 6onble ocTanbHbIX. s
nepeaBuXeHUst Mo MyHKTaM MCMonb3yiTe KnaBuwn “«", “—", 1", “|”. Ons
BblbOpa HY)XHOrO MyHKTa HaxmuTe KHonky “Ent” wam Bocnonb3oBaTbCs
(pyHKUMOHaNbHLIMKU KHOMKaMK. BHM3Y skpaHa HanucaHa paclmdpoBka BbibpaHHOM
yHKUMM.

OnucaHne NyHKTOB MEHIO:

“F1” — Perncrpauusi ocumniorpammbl KoHTakTopa PIH;

“F2"” — Pernctpaumsi Kpyroeoi avarpammsl PIH;

“F3"” — U3mepeHune koHTakTopa PMH meTtogom DRM;

“F4” — 3aMepeHune TOKOB Harpysku TpaHchopmaTopa;

“F5” — MunnuommeTp;

“F6" — Bubpomertp;

“Mod" — YcTaHoBku npubopa;

“"Mem" — ApxvB AaHHbIX;

12
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4. YcraHoBKkM npubopa

STO MEHI0 NO3BOSIAET U3MEHMTb PasNYHbIE HACTPOWKK nNpubopa:
- OTK/IOYEHWE NUTaHWUs Npubopa;

- OTK/IOYEHME NOACBETKU Npubopa;

- BBECTM AaTy 1 BpeMsi;

- napaMeTpbl BubpoaaTumka (HOMep 1 YyBCTBUTENBHOCTD);

- napaMeTpbl oTobpaxeHus Bubpauum;

- 06HOBMTbL NporpamMMHoe obecneyeHne npubopa.

OTKNHYeHU NUTaHWA o AMuH 5 MUH A0 muH L A5mmH

OTKNIOYeHWE MOACBETKI (. men.. 10cek 20 cek 40 cex |
MsmeHeHue aaTelL Bpemedn (L Baran Bpemsa J
BubpoaaTumk G NedDonnL. 144.0 mB/g J
Mapametp m/c2 (S T T A cK3 pasmax |
NapameTp MM/c AuK [Lckal . pa3smax

MapameTp MKM K cK3 [ pazmax

D o D) D

MyHKT “OTKNIOYEHNE NpNBOPa” NO3BONSIET HACTPOUTbL BPEMS], YEPE3 KOTOPOE
npubop aBTOMaTMyeckn OyaeT OTK/OYEH, eCim Bbl He HaxuMmaeTe HUKaKMX
Knasuw. Bo Bpemsi namMepeHus npubop He OTKIYaEeTCS.

MyHKT “OTKAOYEHME MOACBETKN” MO3BOMSIET HACTPOWUTb BPeMs, 4epes
KOTOpoe npunbop 3aTEMHUT 3KpaH ANst SKOHOMUM 3apsiaa akKyMynsaTopa.

[na n3MeHeHns kakoro-nnbo napameTpa noaeeauTe Kypcop C MOMOLLbIO
ctpenok “1”, “|"” B HYXHbIA MYHKT MEHI M cTpenkamu “«", “—" Bblbepute
napametp. [ns BBoAa UMPPOBLIX AaHHbIX Haxmute “Ent” Ha BbIGpaHHOM
napametpe.

JocTtyn K 6bICTPbIM yHKUMAM:

“F1 CoxpaHuUTb” — COXpaHEHMEe YCTAHOBJMIEHHbIX MapaMeTpoB. [locne
YCTQHOBKM MapaMeTpoB HeobxoaMMO COXpaHUTb UX B MamsATu npubopa (gata u
BpeMSi NPUMEHSIIOTCS Cpa3y Nocsie UX BBOAA);

“F5 UcxopHble” — yCTaHOBKA 3HAYeHWI NapaMeTpoB Mo yMonyaHuio (He
B/MSIET Ha AaTy M BpeMs npubopa, napaMeTpbl BUbpoaaTumnka);
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“F6 O6HOBNeHune"” — 06HoBNEHME NpoLwmMBKM Npubopa.
HacTpolku coxpaHsatoTcs B MamMsaTy npubopa Ao Tex Mnop, noka He 6yaet
BbINO/IHEHA HOBasi KOPPEKTMPOBKA. Pa3spsiaka akkyMynsiTOpOB He MpUBOAMT K

noTepe HacTpoek Npubopa 1 3aMepoB. 3aMeHa aKKyMySTOPOB COPachIBAET TONLKO
[aTy 1 BpeMmsi.

PyKOBOACTBO MO 3KCMyaTaumm

4.1 BBop TeKyLyel AaTbl U BpeMeHn

Bbi6epute ¢ noMouiblo KHomok “1”, *|”, “«", “—" Heo6xoAMMbI napameTp u
Haxxmute “Ent”.

OTKMIOYEHW MUTAHUA 1 MUH S5MuH_ | 10muH [ d5imuHL
OTKNIYeHWe NOACBETKN o Eer. 10cek 20 cek 40 cek |

H3ameHeHue aaTbl, BpemeHn cp (L fara. Bpemsa J

MapameTp Mic | pasmax
MapameTp MM/

palerp 06.05.15 aspashaxey
MapameTp MK Il pasmax.

D D) D

MoagBeamTe Kypcop C MOMOLUbIO CTpenok “BfeBo”, “BnpaBo” Ha HYXHYIO
nosvumio U crpenkamu “BBepx”, “BHM3” oOTpedakTupynte ee. KHonka “Ent”
NoATBEPXXAAET BBOA NapameTpa, “Esc” — oTMeHseT.

4.2 OG6HOBNEHME NporpaMMbl

OT1a dyHKUMS No3BonsieT 06HOBUTL BHYTPEHHEE NporpaMmMHoe obecneveHune
(NO, firmware, npowwuBka) npubopa. Bepcusa nporpaMMHoro obecneyeHus
nokasblBaeTCs Ha 3acTaBke npubopa. Hoeble Bepcum NporpaMMHOro obecneveHms
BCeraa MOXHO CKayaTb C Hallero caiTa www.dimrus.ru co CTpaHuubl npubopa
“Ganimed”.

Ona obHoBneHus ckadante ¢arin MO c caTa U pasapxuBupyinTe ero B
OTAENbHYIO Nanky.
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3anyctute nporpammy PClLoader.exe. OHa noctaBnsieTcss Ha CD-ancke ¢
npubopoM M BMecTe C (aitioM HOBOM NporpamMmbl npubopa. B cTpoke Firmware
JomkeH 6bITb BbibpaH dain Ganimed.sim. Ctpoka Loader — nycras.

Device firmware update |
Loader
| =
Firmware
I.\G animed.sim 2”"
& Start

Bkntounte npmbop, noaknoumTe npnbop K KoMnbtoTepy no kabento USB.

BuibepuTte B npubope nyHkT O6HOBNEHWe nporpammbl. MNpubop nonpocuT
NOATBEPAUTL 3Ty onepaumio.

MoaTBepanTe, 3aTEM HaXXMuTe KHOMKy Start B nporpamMme Ha KOMMbOTeEpe.
HauHeTcs nepegaya HOBOW NporpamMMbl B Npubop.

Mocne ycnewHoro OKOHYaHWs nepefayn nporpaMmMa  Hanuwet OK.
JoxanTech, Noka NpMbop 3anuLweT NporpaMmMy BO BHYTPEHHIOI NaMsiTb U BbiBEAET
cooblienne 06 ycnewHoM ob6HOBNEeHUM nporpammbl. pubop BBLIKAKYMTCS WK
nepesarpy3ntcs cam yepe3 10 cekyHa.

Byabte ocTtopoxHbl! ECiM Bbl OTK/IOYMTE NUTAHME KHOMKOM "O" o
3aBepuieHust obHosneHus MO, npubop MOXET NepecTaTb BKIOYATLCS.

OTMeHWTb 3arpy3Ky nporpamMmbl MOXHO kHornkoi “Esc”.

Ecnmn nosiBuTca coobuieHne o6 owmnbke, NoBTOpUTE onepaumun, HavynHas C
noakntoyeHuns kabens USB.

4.3 Css3b C KOMNbLIOTEPOM A1 Nepeaaun AaHHbIX

[na Bxoga B pexuM CBA3M Heobxoaumo noakmoumTb kabenb USB u
BKIOUNTL Npubop. CBS3b C KOMMbIOTEPOM paboTaeT Ha 3acTaBke npubopa M B
OCHOBHOM MeHl0. Ha 3kpaHe nosiBnsietcs coobuweHne “USB — noakntoueHue
yCTaHoBNeHo”. Bce dyHKUMM, 3@ WCK/IOYEHMEM  BbIK/IOYEHMS  Npubopa,
6noknpytoTcs.
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5. MapameTpbl perucrpauum gaHHbIX

5.1 OcuumnnorpaMMma KOHTakKTopa

Bbi6op NapaMeTpoB perncTpaumm oCUMIOrpaMMbl KOHTAKTOpa (CM. PUCYHOK
NpeACTaB/EHbI IaHHbIE MO YMOTYAHMWIO AN AAHHOTO MEHIO).

OcumnnorpaMma 20.06.16 11:04:59 21 (JEEERp
Tok has3bl A e Brn OT1kn J
Tok ha3elB [ - OT1kn J
Tok ha3bIC [ - OT1kn J
3HKoAep LB O7Kn J
Tok ABUraTens Bk \ ODmkn
Bubpauus Bkn b Omgm
Bpems permcTpaLmm 1 MUH 5 MyH | (Y T7 T
YacToTa permcrpaumn kb 2kluy SKly 10Kkly, |
CHUHXpOHU3aLMA o1 PIH ot mputopa [ HEL
HanpaeneHue (L npampe. obpatHoe oba J
MNonoxeHue PHIM 1 J
MogaBaemMbIA TOK (1A 2A J

Fﬂ 6o yMoHaHMH)

“Tok dpa3bl A”, “Tok da3bl B”, “"Tok ¢asbl C” — BkIOYeHNEe unm
NCKIIOYEHME N3 perncTpaumm AaHHbIX NO COOTBETCTBYIOLIEMY KaHany U3MepeHus.

“3HKogep” — BKAOYEHME B perucTpaumio  sHkogepa (perncrpupyet
KonnuyectBo obopoToB Bana asuratens PMH, Ha oauH o60poT BblgaeT oauWH
NUMNynbC).

“Tok aoBurarens” — BK/AOYEHME B PEMMCTPaLIMIO KaHana namepeHms Toka PrH
(TOKOBbIE KeLWwm NOAKMKYAOTCS Ha ogHy u3 a3 gsuraTens).

“Bubpauma” — BKIOYEHME B PErMCTPaLMIO KaHana AaTyuMka Bubpauum
(ycraHaBnuBaeTcs Ha 6ak PIH, perncrpupyeT ygapbl nNpyv NepeKTyYeHun
KOHTakTopa PMH).

BHuMaHue! [py UCKNOYEHNM KaKoro-Mbo KaHana M3 pernctpaumu Ha
COOTBETCTBYHOLLME KOHTaKThI Kabens Tok nogaBaTbCs He ByaerT.

“BpemMsa perucrpaummn” — BbiIbOp ANUTENBHOCTU PErucTpauumn gaHHbix. Mo
JOCTMXKEHUIO 3TOM0 BPEMEHW perucrpauMn  daHHbix 6yaeT aBToMaTuudecku
npekpatleHa. Takke permcTpaumio AaHHbIX MOXHO 3aBEpLUMTb paHbLLE YKa3aHHOMO
BPEMEHW, HaXkaB COOTBETCTBYIOLLYIO KHOMKY Ha KnasuaTtype npubopa.

“Yacrora perncrpaumm” — 3a4aeT 4acToTy perncrpaumm ganHbix (1 kly
cootBeTcTBYeT 0.001 cek. Mexay oTcyeTamu).

“CuHXpOHM3aUMa"” — BbIGOp CMHXPOHM3aLMKN npubopa:
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“Hetr” — peructpaumsi daHHbIX, 3anycKk nepekoyeHns nonoxexus PrH
nponcxoant 6e3 CMHXpPOHU3auMM BO BPEMEHW, BHa4asne 3anyCckaeM perncrpaumio
[JaHHbIX, MNOTOM nepekoyaeM nonoxeHwe PIH. Wcnonb3yeTca Takke aAnsg
HEMpPEepbIBHOW perncTpaumm HECKONbKMX NEPEKSIIOYEHNIA NOAPSA.

“OT npubopa” — B MOMEHT 3arnycka permcrpauum AaHHbIX Ha npubope
3aMblkaeTcs pene (Cyxon KOHTakT, 5A).

“O1 PMH" — nocne 3anycka perncrpaumm Npmubop XXAET NOSIBNIEHNE Ha BXOAE
CMHXPOHU3aUMN NepeMeHHOro HanpsxeHus 220B 1 ToNbKo Nocne 3Toro HaunHaeT
HenocpeaCTBEHHO 3anncb AaHHbIX B MaMsTb.

“HanpaBneHue” - CMNpaBOYHbIi NapaMeTp, MpeAHa3HaAYeHHbI Ans
COXpaHeHUs1 HanpaefneHus nepeknoyveHns PMH. Hukak He BAMsSieT Ha JdaHHble
perncrpauum.

“MonoxxeHune PMH" — cnpaBoyYHbIli NapaMeTp, yKa3blBaeT nosoxeHune PIH,
C KOTOPOro HauMHaETCA NepeKTIoYEHNE.

“MNMopaBaeMbii TOK"” — onpeaensieT BeMYMHY TOKa, BblAaBaeMoro npubopom.

[nsa coxpaHeHus BblbpaHHbIX MapaMeTpoB B namMsaTu npubopa M Hadana
perucTpauun aaHHbIX HaXkmmTte KHonky “F1”.

5.2 Kpyrosas amarpamMmMma

Bbibop napaMeTpoB pervcTpaummn KpyroBol avarpammsl PMH (cM. pUcyHOK,
MPEeACTaB/eHbl AAHHbIE MO YMOYAHMWIO AN AAHHOTO MEHIO).

InarpaMMa 07.05.15 08:14:39 |21 (JBEZE
ToOK HeveTHbIA LB Omin J
TOK YeTHLIA B (0 4] J
HanpsaxeHne aBuratenn [ =T [R— OTKn J
Tok aBuratens b B OTKn J
Bubpauna [ =T [S— OTkn J
OTMeTYMK L B OTkn J
Bpems peructpaumm = 1 MH 5 MUH | [ 7 T7 T [
YacToTa perncrpaumun (O T T 5kl 10kl |
CUHXpOHM3aLKA (. emnPOH.. o1npuGopa HeT J
HanpaeneHwe (L opamoel ofpaTHoe oba J
NonoxeHne PMH 1 J

D

“Tok HeyeTHbIM”, “Tok ueTHbi”, “Hanpsbkenve pBuratens”, “Tok
asuratens”, “Bubpaums”, “OTMETUMK” — BK/IIOUYEHWE WIN WUCKIIOYEHME W3
perucTpauumn AaHHbIX No COOTBETCTBYIOLEMY KaHany n3MepeHus.
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“BpeMs perncrpaummn” — BblIbop ANUTENBHOCTM perncTpaunm gaHHbix. o
JOCTMDKEHUIO 3TOM0 BPEMEHW perucTpauMn  daHHbiXx OyaeTr aBToMaTuM4yecku
npekpalleHa. Takke permcTpaumio AaHHbIX MOXXHO 3aBEpLUMTb paHbLLE YKA3aHHOMO
BpPEMEHW, HaXxaB COOTBETCTBYIOLLYIO KHOMKY Ha KiaBuaType npubopa.

“YacroTa perncrpaummn” — 3agaeTt 4actoTy perucrpaumm aaHHbix (1 kly
cootBetcTByeT 0.001 cek. Mexay oTcyeTamm).

“CuHXpOHM3aumna” — BbIBOp CMHXpOHM3aLun npubopa:

“Het"” — perncrpaumsi AaHHbIX, 3aMyCcK MepekntodeHnss nonoxexHus PrH
npouncxoaat 6e3 CMHXpPOHU3auMM BO BPEMEHW, BHayasne 3anyckaem perncrpaumio
[JaHHbIX, MOTOM nepek/oyaeM nonoxeHwe PIH. Wcnonb3yeTca Takke aAns
HEMPEPLIBHOW perncTpaumm HECKOMbKMUX NEPEKOYEHNA Noapsia.

“OT npubopa” — B MOMEHT 3anycka permcrpauum AaHHbIX Ha npubope
3aMblkaeTcsa pene (CyXxon KOHTakT, 5A).

“OT1 PMH" — nocne 3anycka perncrpauunm npnbop XAeT NosiBfIeHME Ha BXOAE
CMHXPOHU3aUMN NepeMeHHOro HanpsbxeHus 220B 1 ToNbKo nocne 3Toro HaunHaeT
HenocpeACTBEHHO 3anmncb AaHHbLIX B NaMsiTb.

“HanpaBneHue” - CnpaBoYHbIi MapaMeTp, MpeAHa3HaYeHHbI Aans
COXpaHEHMWS B AaHHbIX PerncTpauum HanpasneHus nepekntodenns PIMNH. Hukak He
B/IMSIET Ha AaHHbIE PerncTpauunm.

“Monoxenune PMH" — cnpaBoYHbIii NAapaMeTp, yKkasbiBaeT nonoxexve PMH,
C KOTOPOro Ha4YMHAETCS NEpEKOYEHME.

[nsa coxpaHeHusi BblOpaHHbIX MApaMeTpoB B MamMaTu npubopa U Hadana
PErucTpauumn AaHHbIX HaxXMuTe KHorky “F1”,

5.3 MeTtoag DRM

MeToa AMHAMWYECKOrO WM3MEPEHUst COMnpoTMBAeHWUM B PMH, cokpalleHHO
“"DRM” (Dynamic Resistance Measurement) pa3paboTaH NpPUMEHUTENBHO K
6e3pa3bopHOM  AMArHOCTUKE COCTOSIHMSI KOHTAKTHbIX coeauHeHuin B PIH.
OTNnuNTENBHON OCOBEHHOCTBIO MeToda SIBMSIETCS BO3MOXHOCTb MpOBeAEHMS!
a(peKTMBHBIX AnarHocTu4ecknx pabot 6e3 BckpbiTus baka PIMH.

“DRM” npoBoaMTCs Ans BCEX MOMoXeHui PMH, B npsMoM u obpaTHoM
HanpaBneHusx paboTbl n3bmpaTenein.

Bbibop napameTpoB peructpauum ansg metoga DRM  (Ha pucyHke
npeacTaBeHbl AaHHbIE MO YMOMYAHUIO A1 AaHHOIO MEHI0).
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MeTon DRM 20.06.16 11:10:20 } 21 ([JEBZRp
Tok chasel A [ R - [ OT1kn J
Tok haszelB (... Bgm . OT1kn J
Tok ha3eI C (... Bgm . OT1kn J
3HKoAep [ =T OTkn J
Tok aBuratens Brn SRR 17
Bubpauna Brn lboo Omkn.
Bpems permctpaymm 4 MUH 5MUH | (T YT7 T
YacTtoTa perncrpauumn Codkfu.  2kly 5 kly 10kl |
CUHXpOHU3aLusa o1 PMH om mputopa [ HET.
HanpaeneHue npsMoe ofpatHoe [ o6a..
MNonoxexnne PHN 1 J
MNogaBaembIA TOK (1A 2A J

IFﬂ 6o yMon4aHm

“Tok da3bl A”, “Tok da3bl B”, “"Tok d¢a3bl C” — BkIOYeHME unn
NCKJTIOYEHME U3 PErUCTPaLIMM AaHHbIX MO COOTBETCTBYIOLWEMY KaHasy U3MepeHus.

“OHKOAep” - BKIKYEHME B perucTpaumio sHkogepa (perncrpupyet
KonuyectBo obopoToB Bana asuratens PMH, Ha oauH o60poT BblgaeT oAauH
NUMNynbC).

“Tok pgBurarena” — BKIOYEHME B PEMMCTPaUMIO KaHana U3MepeHusl Toka
PMH (TokoBble KNewWmM NOAKIIOYAOTCA Ha OAHY U3 a3 aAsuraTens).

“Bubpauma” — BKIKYEHME B pErncTpaumio KaHana gatyuka Bubpauum
(ycraHaBnuBaeTcs Ha 6ak PIMH, perncrpupyeT ygapbl nNpyv MNepeKntoyYeHun
KoHTakTopa PIMH).

BHuMaHue! [py UCKNIOYEHUM Kakoro-mbo KaHana M3 perncrpaumum Ha
COOTBETCTBYIOLLME KOHTAKThI Kabens TOK NofaBaThca He byaeT.

“Bpemsa perncrpaumm” — BbIbop ANUTENbHOCTU perMcTpaumnm aaHHolx. Mo
LOCTVDKEHWUIO 3TOr0 BPEMEHW PErncTpauMn AaHHbiXx 6yaeT  aBTOMATMUECKM
npekpalleHa. Takke permcTpaumio AaHHbIX MOXHO 3aBEPLUMTb paHbLLE YKa3aHHOMO
BPEMEHM, HAXXaB COOTBETCTBYIOLLYIO KHOMKY Ha KnaBuaType npubopa.

“YacroTta permcrpaumm” — 3agaeT 4acToTy permcrpaunmn gaHHbeix (1 Ky
cootBeTcTBYeT 0.001 cek. Mexay oTcyeTamu).

“CuHxpoHusauma” — BbI6op CMHXpOHU3aumun npubopa:

“HeTt” — perncrpaumsi gaHHbIX M 3anyck nepeknodeHuss nonoxenus PrH
nponcxoant 6e3 CMHXpPOHU3auMM BO BPEMEHW, BHa4asne 3anyCckaeMm perncrpaumio
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[JaHHbIX, MNOTOM nepekoyaeM nonoxeHwe PIH. Wcnonb3yeTca Takke aAnsg
HenpepbIBHON perncTpaunm HECKONbKUX NEpPEKoYeHNI noapsa.

“OT npubopa” — B MOMEHT 3anycka permcrpauum faHHbIX Ha npubope
3aMblkaeTcs pene (Cyxoin KOHTakT, 5A).

“OT1 PMH" — nocne 3anycka perncrpauumn npubop XaeT nosiBieHne Ha BXxoge
CMHXPOHU3aUMM NepeMeHHoro HanpshkeHns 220 B 1 ToNbKo nocne 3Toro HaunHaeT
HenocpeACTBEHHO 3anncb AaHHbIX B NaMSTb.

“HanpaBneHue” - CnpaBoYHbIi MapaMeTp, MpeAHa3HaYeHHbIn Aans
COXpaHeHus1 HanpasneHus nepeknoyveHns PMH. Hukak He BAMsSieT Ha AdaHHble
pervcTpauuu.

“MonoxxeHune PMH" — cnpaBoYHbIii NAapaMeTp, yKasbiBaeT nonoxexve PMH,
C KOTOPOro HaYMHAETCS NEpEKIOYEHME.

“MopaBaeMbli TOK” — onpeensieT BefWYMHY TOKA, BblLABAEMOro
npubopom.

[na coxpaHeHus BblbpaHHbIX MapamMeTpoB B MamaTu npubopa u Hadvana
perucTpauum JaHHbIX HaXxmuTe KHonky “F1”.

5.3.1 Cxema nogknroueHus npubopa

[ns npoBedeHust ucnbiTaHuiA PMH ¢ wucnonb3oBaHueM Metoaa “DRM”
TpaHcdopmaTop HeobxoaAMMO BbiBECTM M3 paboTbl M paclwmHoBaTb. [poBeaeHne
UCMbITaHWI NpoBoAUTCS 6e3 CHATUS Kpblllky H6aka PIH.

"["apmmen-2" Tpancdopmarop

ooo0|
0000

BbiBOAbI NEpBMUYHOM 06MOTKM, B KOTOpOK pacnonaraetcs PMH, noaknioyatoTcs
K npubopy «laHumepn».

BHuMaHue! BbiBoabl BTOPUYHOM OBMOTKM TpaHChopMaTopa 3aMblKaloTCs
HAKOPOTKO N 3a3eM/ISIOTCS.
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5.4 Toku Harpysku

BblbOp MapaMeTpoB perucTpauum Ans TOKOB Harpysku (Ha PUCYHKe
npeacTaBneHbl AaHHbIe MO YMOMYaHMIO AN JaHHOTO MEHH0)

Tok chasel A [ - 7 [ OTKn J
Tok cpasbl B o B OTKn J
Tok thasbIC Lo Ben OTKn J
Bpems peructpaumm 1 MH 5 MUH (I (77T [
YacToTa peructpaumnm G dkbu..  2kly 5kl 10kly

YactoTa hunbTpos, i o 40 45 55 60 100, 200

D

“Tok ¢a3bl A”, “Tok d¢asbl B”, "Tok ¢asbl C” — BKIOYEHME Un
MCKJIIOMEHME M3 perucrpauvm AaHHbIX MO COOTBETCTBYIOLIEMY KaHany
M3MepeHus.

“Bpemsa perncrpaumm” — BbIbop ANNTENbHOCTU perMcTpaumm aaHHolx. Mo
JOCTMDKEHUIO 3TOM0 BPEMEHW perucTpauMn  AaHHbiX OyaeT aBToMaTuM4ecku
npekpalleHa. Takxke permcTpaumio AaHHbIX MOXHO 3aBEPLLMTb paHbLLE YKa3aHHOMO
BPEMEHM, HaXXaB COOTBETCTBYHOLLYIO KHOMKY Ha KnaBuaType npubopa.

“YactoTta perncrpaummn” — 3agaet 4acToTy perucrpaumm aaHHbeix (1 kly
cootBeTcTBYET 0.001 cek. Mexay oTcyeTamm).

“Yacrota ¢pmabTpPoOB” — YacToTa Cpe3a BHYTPEHHEro punbTpa.
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5.5 Mwunnmommerp

MunnnoMMeTp He nMeeT BbIbOpa NapaMeTpoB perncTpauun. Bce napameTpbl
HaCTpaMBalTCS Ha CTagun Kanmbposku npmnbopa.

N3mMepeHne conpoTusnieHns npoussoantcs B ananasoHe 0.0005 — 10 Om no
cxeMme (CM. pUCYHOK):

D D <D - D
KHonka “F1"” — 3anyckaeT perncrpaumio C aBTOMaTU4eCKMM BblI6OpOM
AnanasoHa u3MepeHus.
KHonkn “F2"”, “F3”, “F4" — npoBoAsaT perucrpaumio B KOHKPETHOM
[AnanasoHe U3MepeHusl.
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5.6 BubpomeTtp

Bbibop napaMeTpoB perucTpauMu ans  BubpoMmeTpa (Ha  PUCYHKe
npeacTaBfeHbl AaHHbIe MO YMOMYaHUIO AN JaHHOTO MEHI0).

PerucTtpaums o L curHam. CIIEKTP J
EAWHWLLI U3MEPEHUSA _omie2  mmie MKM

OTcueTOB d0za. 2048 4096 8192 |
FpaHn4yHanA vyacToTa, My 200 2500 5000
YcpeaHeHnna CoHen. 2 4 8
ABTOCOXpaHeHWe G BEEKNL BKI J

MNapamepTbl perucTpaLmu:
CurHan: gnutencHocTe 0.40 cek, war 0.39 mc

Cnektp: war 2.50 Iy,

D

“CurHan”, “Cnekrtp” — Bbl6Op NapaMeTpa, KOTOpbIi 6yaeT 3anucaH B
namaTb npubopa.

“M/c2”, “"MM/c”, "MKM" — BbibOp napamMeTpa W3MepeHusi: YCKOpeHue,
CKOPOCTb WNN MepeMeLLeHune.

“1024" —“8192" — BbI6Op UMCNa TOUEK perucTpaumm.

“200"” —“5000" — BbI6OP rPaHNYHON YacTOThl B CMEKTPE CUrHana.

“YcpeaHeHuna"” — BbI6Op Yncna ycpeaHeHun (TOMbKO Afs CNeKTpa CMrHana).

“ABTOCOXpaHeHue” — aBTOMaTM4yecKoe COXpaHEeHWe CurHana nocne
OKOHYaHWUS perncTpaumm.

[ns coxpaHeHusi BblIbpaHHbLIX MapaMeTpoB B MaMsiTh npubopa M Hadana
perncTpauum AaHHbIX HaXMuTe KHomky “F1”.
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6. Perucrpaumus gaHHbix (OcuunnorpamMma KOHTaKTopa)

6.1 3anyck perncrpauum

O6wwii BMA 3KpaHa npubopa nepea HayanoM perucTpaumu AaHHbIX (CM.
PUCYHOK).

OcuunnorpaMMa ;, 1 -> 06.05.15 09:34:57 ng

Tox [A]
p eseg

Tox [Al
1 éeem

Tox [A]
] ésem

0 10 Zb 36 40 56 60

Bpena [cexl
NG

30ecb NpeAcTaBfieHbl TpU KaHana Toka “d®asa A”, “®asa B”, “®aza C”
(BbIBMpaeTCs B NapaMeTpax perncrpaumm), cnpasa oTobpaxkeHo Ha3BaHWE KaHana,
CNneBa — eaVHULbLI U3MEPEHWS, BHWU3Y — BPEMSI perncTpaumm.

[ns Hayana permcrpaummn HaxmmTte kHonky “F1”. B 3aBUCMMOCTM OT Bblbopa
CMHXPOHM3aUMM Npubop Cpasy HavyHeT perncTpaumio (BKIIOYMB WM HET pene
CUHXPOHM3aLum OT npubopa) nnmn Gyaet oXxmnaatb CMHXPOHU3aumMio oT PIH.
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6.2 Perucrpaums gaHHbIX
O6wwit BMA 3kpaHa npubopa BO BPEMSI perncTpaumm AaHHbIX (CM. pUCYHOK).

OcumMnnorpaMMa,

0.02
0.615
0.01

Tex [Al

0.005

Tex [Al
="
=
&
[y

0.006

0.004

Tox [Al

0.002

(6] 16 20 30 40 50 60

Bpena [cexl
Il Gron

Ecnv npowusBeneHbl BCe 3anfaHMpOBaHHblE ANS  JAaHHOTO  M3MepeHus
nepekntodveHunss PMH, To perncrpaumio MoXHO npepBaTb, HaxaB kHonky “F1”. B
3TOM C/y4yae Ha 3KpaHe npubopa 6yayT oTobpaXkeHbl TO/IbKO 3aperMcTpMpoBaHHbIE
JaHHble (CM. PUCYHOK).

Ocuunnorpamma, 1 -> 06.05.15 09:37:34 21 [
0.02 1 A 17.994 8.884
1
<0.015 I §
% 0.01] 1 8
= ! ES
9.005 |
L L S . b Ly T ETIT
L ' A " AR ~ 17 991 @.pe9 |
m
z : s
- 0.005 1 ]
& H =
1
1l \HIH\ 11 4l 1 L 11 L1l 11 1
- TT ‘Wﬁl‘ll T T T T T T iiiiiiﬁﬁﬁiiﬁﬁiiﬂ
= H -
< 1 -
:ﬂ.ﬂm i 5
£0.007 ! o
1
I = als

20 30 40 50 60
Bpena [cex]

(0] o = 10 =
D =D D D D
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BHuMmaHue! Bo Bpemsi pernctpauun npubop OTCNEXMBAET TemnepaTypy
pagnaTopoB M MOXET BK/IOUNTb OXNaXAeHWe WAN MPUHYAUTENBHO OTKIIOUUTb
PErnCTpaLmio, eC/IN 3HaYeHNe TeMMNEPATYPbl AOCTUHET FPaHUYHBIX MOKa3aTeNen.

6.3 TMpocMOTp AaHHbIX

Mocne OKOHYaHMSI perucTpauMn daHHble MOXHO COXPaHUTb B MaMsTU
npubopa (kHomka “F2"), nocMoTpeTb C NOMOLWbIO Kypcopa (KHomku “«", “—"),
mMacwTtabuposatb  (kHomkm 1”7, “|”), [n£o6aBWMTb  HECKONbKO  KypcopoB
(MakcnManbHoe Konm4yecTso 4).

Hanpumep: pasaBuHeM rpadmk kHonkon “1” (rpadwvk pasaBuraercs
OTHOCMTENBHO TEKYLLEro Kypcopa, Tekywmit Kypcop 0603HavaeTcs KBaapaToM) u
no6aBuM BTopoi Kypcop (kHomka “F4").

' il
\l u | .
"H |" I || \ |

(e (

W T

0.005 \ Iw' \H\ ‘I H | | ||h |I| H\ '
|| |,'H'.|'| |r|| l\"l" |‘||“\|H ‘Hl ||"I\| \|l|||”..

Tox [A]

A . .'” H I .‘
I ,‘| | ‘li""‘"l \ll‘l II ”‘l \" ||'}F |“‘ |! hu' | ‘ '. ‘||| j Iu\ |

\||H ‘||‘||‘ | i u. ‘ “.I‘;
.I |\"I‘ ‘\‘| l‘\| |||| T “l ‘lﬁlu ll“l"l ‘lH ||‘| "FIL‘HH 'H U l,' |‘|\|HI|\|MI "“lw‘lu‘“‘\

17.91 17.94 17.96 17.98 18 18.02 18.04 18.06 18 OB
Bpena [cexl

D - D D WD <

Pa3Hble Kypcopbl Ha rpadmvke oTobpaxatoTcs LBETOM M (BIaXXKOM CBEPXY C
bykBeHHbIM 0603HauveHneM. CrpaBa Ha rpaduke oTobpaxaercs Tabnvua c
napaMeTpaMun KypcopoB (BPeMsl M BENNYMHA, @ TaKKe pasHULA MexXay Kypcopamu
Mo BpEMEHM).
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7. Perucrtpauus gaHHbix (Kpyrosas amarpamma)

Permctpauusi  AaHHbIX  NPOM3BOAMTCA  aHanormyHo  “Ocumnsiorpamme
KOHTaKTopa".
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8. Perucrpaumus naHHbix (Bubpomertp)

8.1 3anyck perucrpauum
O6wwuii BUA 3KpaHa npubopa nepea HauanoM PEerncTpaumu AaHHbIX (CM.

PUCYHOK).

3HaueHue BUOpockopocTi, 1010000, ck3

V=0mm/e

UeHING

(7] 0.2 0.4 500
Yactora [Tyl

Bpena [cex]

T =

B BepxHeM yacTM 3KpaHa oOTOOpaxaeTcs WHTerpasnbHbli MapameTp
BblbpaHHOro curHana (NuK, CK3 WAM pa3Max B 3aBMCUMOCTU OT BblOpaHHbIX

napaMeTpoB perncrpaumm).
B HW>XHEl YacTu akpaHa oTobpaxkaeTcs chopMa CUrHana u ero CnekTp.

3anycK permcTpaummn AaHHbIX OCYLLECTBNsSIETC kHonkon “F1”.
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8.2 Perucrpaums gaHHbIX
O6wwit BMA 3kpaHa npubopa BO BPEMSI perncTpaumm AaHHbIX (CM. pUCYHOK).

UeHIHG

0 500
YacTora [Tyl

0.2 0.4
Bpena [cex]

D VI =@

Bo BpemMs permcTtpaumMum  [aHHbIX MOXHO MEHSATb  OTobpakeHue
nHTerpanbHoro napametpa (kHomnka “F5"”) n unsMmepsiemyio BennumHy (KHOMka

w F4II) .

]

OcCTaHOBKa PErncTpaumn [aHHbIX OCYLLECTBseTca KHonkon “F1” wnu
aBTOMaTU4ecku (€Cnn 3TO YCTaHOBMIEHO B NapaMeTpax perncrpauunn).

29



q IMRUB «[aHumen» PyKOBOACTBO MO 3KCMyaTaumm

8.3 TpocMoOTp AaHHbIX

O6wwih BUA aKpaHa npmbopa nocne perucTpaumnm aaHHbIX (CM. pUCYHOK).

9.022 F=0NGo7SAT=7A7 6] z 500

Bpena [cex] Yacrora [Tul
D ¢ D = o

Mocne OKOHYaHWA PerncTpauMn AaHHbIE MOXHO COXPaHUTb B MaMSATK
npubopa (kHonka “F2"), nocMoTpeTb C noMoubio Kypcopa (KHomku “«", “—"),
MacwTabuposatb (kHonku “1”, “|"); KHonka “F6" nepeknto4vaeT Kypcop mexay
rpacdmkamMy curHana u cnekTpa.
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9. Perucrpaumsa aaHHbix (OMMeTp)

PyKOBOACTBO MO 3KCMyaTaumm

O6wwii BUA 3KpaHa Npubopa nepea HayanoM perncTpaumn AaHHbIX (CM.
PUCYHOK).

3HﬂHeHMecoﬂp0TMBﬂeHHH

R=0»mOm

Tox [A]
SO,

Hanp [B1

anHaxbdueHq

0|||||||||||||||||||||||||||||||
Bpena [cex]

D D D D
B BepxHelM 4YacTM 3KpaHa OTOBpPaXkaeTca W3MEpPEHHOE  3HAYeHue
CconpoTuBneHus.

0
o 0.5 1.023

B pexxnme OMMeTpa A0CTYMNHbI 4-€ KHOMKW ynpaBneHns:

“F1” - aBTOMaTW4eckoe OnpedeneHve  AuanasoHa  M3MepeHus
COMpPOTMB/IEHUS;

“F2" — namepenus B gnanasoHe 1-10 Om.
“F3" — namepenue B ananasoHe 0.01 — 1 Om.
“F4" — namepenue B gnanasoHe 0.0005 — 0.01 Om.
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10. CoxpaHeHue AaHHbIX

CoxpaHuTb AaHHble NOCne perncrTpauum MoXHoO, Haxas kHonky “F2"”. Ecnu
nepea coxpaHeHueM He 6bin1 BbibpaH KaTasor, KyAa COXpaHsiTb AaHHbIe, TO Npnbop
npeanoXut ero BblbpaTb, @ TO/MbKO 3aTeM HA4YHET COXpPaHATb AaHHble (CM.
PUCYHOK).

OcumnnorpaMMa, 1 -> 06.05.15 09:55:57 |21 ([BEZEp
[ A 17.994 6. 664 ]

0.02
0.015
0.01
0.005

Tox [A]
P EEER

EF=mm———

!
Bumumauue ! 5 089

Bamep #12 or 06.05.15 B 09:55:57
Pasmep maumHex: 351.9 K6
CeoBogHo mamsaTm: 246.5 M6
- 50 % .806

1

1 egeh

0.005

Tox [A]

0.004

Tox [A]
1 Ecey

0.00Z

saliw 3wy L I L I L TN ] L T T TR
20 30 40 60
Bpena [cekl]

F@ &l ypeer- JE7
Homep 3aMepa Ha3HayaeTcs aBTOMaTU4ecKu, AaTa M Bpems bepetca u3
TeKyLWMX AaHHbIX npubopa.
Mocne okoHYaHusa 3anucn 3amepa 6yaeT BbldaHO cooblueHue 06 ycneLHoMm
BbINOSIHEHUK onepaumn (CM. PUCYHOK).

OcunnnorpaMMa ’ 1 -> 06.05.15 09:56:24 ﬂ)Zl (=SB
0.02 H
To.015 E g
% 0.01 ! 2
2 =

9.005 HudopManms
o
Bamep #12 om 06.05.15 B 09:55:57 o2
g(, oos Pasmep manHex: 351.9 K6 g
3 8
5 Q? CeoBonHo mamsTu: 246.5 M6 =
L | BaMep YONeWHO SamMoaH )
e
0,004 OKUEnt) g
%
£6.002 H i
30 10 60

Bperna [cekl
T <G o
Ecnun B npouecce nnn no oKOHYaHWM 3amnMcu AaHHbIX BO3HWKIA Kakasi-nnbo
oLwimbka, Nnpmbop coobWUT 06 3TOM COOTBETCTBYIOLLEM COODOLLIEHNEM.
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11. ApxmB gaHHbIX

Ha 3ToM akpaHe oTobpaXkaloTcs 3aMmepbl, COXpaHEHHbIE B NaMsTu npubopa (cM.
PUCYHOK).

Ganimed
i

Rt Ocmminorparada #012 09:55:57 06.05.15
4 Oomunnorparmda #011 09:34:06 06.05.15
—# DImarpamma PIMH #010 14:18:12 24.02.15
—# Oomuirorparmta #009 08:25:17 13.02.15
—# Imarparmma PIMH #008 11:15:54 16.06.14
—# Imarpamma PMH #007 11:12:38 16.06.14
—# OImarpamma PMH #006 10:58:48 16.06.14

4 BubGpomMeTp #005 09:10:02 07.05.14
4 BubGpomMeTp #004 09:09:55 07.05.14
4 BubGpomMeTp #003 11:20:01 06.05.14

D D

CtpykTypa oTobpaxaeTcs B BMae Aepesa. Beepxy — npubop “Ganimed”. K
HeMy “npuBsizaHbl” O6bLEKTbI, Ha KOTOPbIX MPOUCXOAUT WU3MepeHue. TeKyLui
O6bekT 06BefeH NMYHKTMPHON pamMKkol. Bce coxpaHeHHble 3aMepbl MPUMMCHIBAOTCS!
K HeMy. Crnncok 3amepoB Ha ObbekTe MOxeT ObiTb pa3BepHyT, Toraa cnesa oT
ObbekTa oTobpaxaeTcs “MuHyC B KBagpaTuke” wnm CBEpHYT — oTobpaxkaercs
“Mniocom B kBaapaTuke”. CBEPHYTb OGBEKT MOXHO KHOMKOM “«", pa3BepHyTb —
KHOMKOM “—".

3amMepbl OTCOPTUPOBaHbI MO BPEMEHU — CaMblil HOBbIM 3aMep OTObpaXKaeTcs
BBEPXY.

TeKyLwmin Kypcop BblAENEH CUHMM LIBETOM.

[nsi nepemelLeHnst Mo AepeBy UCMONb3YNTe KHOMKK 1" 1 ™",

KHonka “"—" Ha “Ganimed” nnu Ha pa3sepHyToM O6bekTe AeCTBYET Kak “|”.

KHonka “«" Ha pa3BepHyTOM Ob6bekTe cBopaumBaeT O6bekT. B ocTanbHbIX
Cny4vasx Kypcop nepexoauT Ha npeaka. [na 3amepoB — 310 Mx O6bekT, Ans
Ob6bekToB — “"Ganimed”.

Ha 3amepe kHonka “F1” oTKpblBaeT 3amep Ans NPOCMOTPa, KHomka “F6”
yaansieT 3amep.

B nepeBe nmMeeTca MeHt0. OHO Bbi3biBaeTcst kHomnkoi “Ent”. MeHto 3aBMCHT OT
TOro, 4Yto BbIbpaHo B Aepese. [ins nepeMeLleHns N0 MEHIO UCMOMb3YKOTCS KHOMKM
™" n"|". Boibop nyHKkTa — KHomnkoin “Ent”, oTMeHa MeHI0 1 BO3BpaT K AEpeBy —
kHonkoi “Esc”. CnpaBa OT NyHKTOB MEHI0 NOAMMCaHbI BbICTPbIE KNaBULLK.
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11.1 MeHI0 ona BepxHero asieMeHTa “"Ganimed”
[nsa naHHOro aneMeHTa MoXHo co3aathb “HoBbii O6bekT” nnun “Yaanutb Bee”.

QANMTE ECe

AT -1 2

—# Qomuanorpama #012 09:55:57 06.05.15
4 Qomuanorpama #011 09:34:06 06.05.15
% Ouarpama PITH #010 14:18:12 24.02.15
—# Qommanorpama #009 08:25:17 13.02.15
—# Imarpara PIIH #008 11:15:54 16.06.14
—# Inarpama PIIH #007 11:12:38 16.06.14
4+ Inarpama PIIH #006 10:58:48 16.06.14

—# BuBpomMeTp #005 09:10:02 07.05.14
—# BuBpomMeTp #004 09:09:55 07.05.14
—#+ BubpomeTp #003 11:20:01 06.05.14

D D

[nsa cozganms HoBoro O6bekTa BBeanTe ero nMsl. Ha akpaHe otobpaxaeTcs
cTpoka BBoaa. CWHMM MuralowmMm KBagpaTMKOM 0603HaveH Kypcop. OH
nepeMeLlaeTcs no CTpoke KHomkamu “«" n “—". KHonkn “1" n “|” nepebupatot
cuMBOSbl. CHavyana nayT undpbl, 3aTeM AHIINIKCKUE 6OMbLUME U ManieHbKME BYKBbI,
3aTeM Pycckue 6onbwme M ManeHbkue 6ykBbl. MMsi obbekTa B KOMMbIOTEP He
nepeaaeTcs, NO3TOMY C/IOXKHOE MMSt MOXKHO He BBOAWTb. naBHOe, 4To6bl OHO 6b1n10
NOHATHO BaM.

—H Oomunxorpama #0012 09:55:57 06.05.15
—# Ocmmunnorpa 5
—# InarpamMMa 5
—H Ocmmaorpa 5
— Ouarpama 0 4
—# Inarparma 4
—# Inarpamma 1 14
—# BuGpomMeTp #005 09:10:02 07.05.14
— BubpoMeTp #004 09:09:55 07.05.14
4 BubpomMeTp #003 11:20:01 06.05.14

D D
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KHonkoi “Ent” noaTtBepxpaeTcs co3gaHve O6bekTa, kHonkoih “Esc” -
OTMEeHa W BO3BpaT K AepeBy.

Ecnun O6beKT € TakMM MMEHEM YxXe eCTb B AepeBe, TO BbIBOAUTCS coobLueHne
06 owmnbke. N 0bbeKT He co3aaeTcs.

MeHio “Yaanutb Bce” no3sonsieT MOMHOCTbIO OYUCTUTL NamsiTb npubopa,
Brtovas Bce O6bekTbl M 3amepbl. Mpubop NpoOCUT NOATBEPAUTL 3Ty Onepaumio,
TaK KaK AaHHble Nocne 3Toro He MoryT 6biTb BOCCTaHOBMEHbl. HaxxmuTte “Ent” ans
noaTeepxaeHus unu “Esc” ans otMeHbl. Mocne yaaneHus co3gaeTcs OAnMH HOBbIN
O6beKT, Tak Kak Bceraa Ao/mKeH 6biTb XOTS 6bl 0ANH BbIGpaHHbIN O6bLEKT Ans
COXpaHeHsl 3aMepoB.

b O I\ YOanmuTes Boe OOEReKTH K
Ty S saMepH npuSopa ?

— OK (Ent) | OrmmMeHa (Esc)
_N" BHUPUME'L'P HOUD ULV UD U UO L3
—# BuBpomeTp #004 09:09:55 07.05.14
— BubpoMeTp #003 11:20:01 06.05.14

=D =)

11.2 MeHio ana O6bekTa

[na ObbekTa MeHI0 UMeeT NyHKTbl: “Bbibpate O6bekT”, “Yaanute ObbekT”,
“YaanuTb TONbKO 3amepbl” 1 “UcnpaBntb HanMeHoBaHWe".
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MRUB «[aHumen» PykoBOACTBO MO 3KCnayaTaumm

ApXME IOaHHEX 06.05.15 1
Ganimed
YOanuMrTbk OOBEKT Fb

YEanuTb TONBKO SaMepH 57 06.05.15
HcnpaBure MMA oBmkexkTa F 06 06.05.15

p=a=r = T erIrTet Mo L T O3

—# Imarparmma PIIH #010 14:18:12 24.02.15
—# Qommanorpamda #009 08:25:17 13.02.15
4 Imarpamma PITH #008 11:15:54 16.06.14
—# Imarpamma PITH #007 11:12:38 16.06.14
—# Iunarpamma PIIH #006 10:58:48 16.06.14

[ BubpomMeTp #005 09:10:02 07.05.14
[ BubpomMeTp #004 09:09:55 07.05.14
[ BubpomMeTp #003 11:20:01 06.05.14

T e D S

MyHKT “BblbpaTb O6LEKT” NO3BONSET cAenaTb AaHHbIM O6bEKT “Tekylwmnm”,
Mpu 3an1cy 3aMepoB OHM ByayT AobaBnsTbCA K 3TOMy O6bekTy. Tekywmit O6bekT
BblAENAETCA MYHKTUPHOW PaMKOM.

MyHKT “Yaanute O6bekT” No3BoNseT yaanuTb Bce 3amepbl O6bekTa u cam
O6bekT. [lepea 3TMM BLIBOAUTCS 3aMpoC Ha MOATBEPXAEHUE OMnepaumu, Tak Kak
rnocrne yaaneHus 3aMepbl He MOryT 6bITb BOCCTAHOBJIEHDI.

ApPXME OAaHHBX 06.05.15 15:42:17 |21
Ganimsd
' [
¥ Qomunononnanwa #0122 09-KE5-57 04 05 15
44 Oc BuuMaHus !
e T YoamuTs BEOGpaHHED O6EeKT ?
—H Og I Bce sBaMmepn B sTOoro obmkerTa
I TaKKe OyOyT YVOAJESHEL.
b T
—#4 T QK (Ent) | OmreHa (Esc)
—+ BH
— BuBpomMeTp #004 09:09:55 07.05.14
— BubpomeTp #003 11:20:01 06.05.14

D D D

MocneaHuit 06bEKT HE MOXET BblTh YAasieH, Tak Kak Bceraa [0/KeH 6biTb
OIMH Tekywwni O6BEKT, Kyaa 6yayT 3anunckbiBaTbCs 3aMepbl. Ho BCce 3aMepbl U3 Hero
6yayT yaaneHsi.
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MyHKT “Ypanutb TONbKO 3aMepbl” yaanseT Bce 3amepbl O6bekTa, HO caM
O6bekT ocTaeTca B 6ase. Takxke TpebyeTcs NoATBEPAMTL OMNepaumio.

Ganimed

8 060 xc
4 Ocmuanorpamqa #012 09:55:57 06.05.15
0 BHuMaHMs !
b I
b O | B OeMOTBUTEIEBHCO XOTHTE
b I VOaIuTE OaHHEE 7
. OK (Ent) | OrMeHa (Esc)
b BropomeTp FUUT UFIIU-UZ U7.UT. 1=
—# BuBpomMeTp #004 09:09:55 07.05.14
—# BuBpomeTp #003 11:20:01 06.05.14

T oo D e

MyHKT “UcnpaBuTb” HauMMeHOBaHWE MO3BONSIET CKOPPEKTMPOBaTb WMS
O6bekTa. YnpaBneHue C KNaBuaTypbl TAaKoe Xe, Kak 1 B NyHkTe “HoBbilt O6bekT”.

4 Ocomnnorpara #012 09:55:57 06.05.15
_w OGIIHJIJIOI‘pan P YA | N0 .24 .08 Ne AR A 5
—# Inarpamma I HoBoe s 5
—# OommMIIIoTpan 5
—H Duarpamda I [Ezexr 4
—# Inarpamma I 4
—# Iuarpara I 14
—#+ BuBpoMeTp #005 09:10:02 07.05.14
—#+ BuBpoMeTp #004 09:09:55 07.05.14
—# BuBpoMeTp #003 11:20:01 06.05.14

T oo v T o
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11.3 MeHro ans 3ameposB

B nmamaTu npmbopa MoryT 6biTb coxpaHeHbl “OcumniorpaMmMa KoHTakTopa”“,
“Kpyrosas gnarpamma”, “[laHHble BubpomeTpa” v T.4.

KaxxaoMmy 3amepy COOTBETCTBYET OAHa CTpOKa B Aepese 3amepoB. B cTpoke
MOXHO YBWAETb MKOHKY TWMa 3aMepa, Haanucb, COOTBETCTBYIOLWYIO TUMY AAHHbIX
3aMepa. [anee nget Homep 3amepa (Hanpumep, #002), BpeMsa u gata 3amepa.

[na 3amepoB MMeKTCA NyHKTbl MeHlo “TlpocMoTp 3amepa” u “Yaanutb

3amep”.

11.3.1 MpocmoTp 3amepa

MyHkT “lNpocMoTp 3aMepa” OTpbLIBAET 3aMep Ans NMPOCMOTpa M aHanmaa.
Takke MOXHO MPOCMOTPeTb 3aMmep KkHonkoi “F1”. 3akpbiTb MPOCMOTP 3aMepa

v

MOXHO KHonkoun “Esc”.

Ganimed
5" ofmexm

—# Ouarparma PIIH #010 14:18:12 24.02.15
—# Ocounnorpama #009 08:25:17 13.02.15
¥ Ouarparma PIIH #008 11:15:54 16.06.14
¥ Ouarparma PIIH #007 11:12:38 16.06.14
4 Dmarparma PIIH #006 10:58:48 16.06.14

[+ BuBpomeTp #005 09:10:02 07.05.14
[ BuBpomemp #004 09:09:55 07.05.14
[ BuBpomemp #003 11:20:01 06.05.14

D D

38



v
q IMRUB «[aHumen» PyKOBOACTBO MO 3KCMyaTaumm

11.3.2 YpaneHue 3aMepa

MyHKT “Yaanutb 3aMep” NO3BOMSET yAaUTb AaHHbIA 3aMep.

Ganimed
le ST R

medOcmrnorparaa #0122 09:55:57 06.05.15

Buumanme !

4 O N Brl OeMCTEMTENBEHO XOTHTE
b T e VOAIHUTE BaMsp ?

I

e T OK(Ent) | OrreHa (Eso)
4 B Ivs o
—# BuGpomMeTp #004 09:09:55 07.05.14
[ BuBpoMeTp #003 11:20:01 06.05.14

D T

Mepen yaaneHWeM BbIBOAMTCA 3anpoc Ha MOATBEPXKAEHWE onepaumnu, Tak
KaK nocne yzaneHns 3amMmep He MOXET 6blTb BOCCTAHOBJIEH.
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12. laTunku n kabenun

12.1 dSHkopep

MpepHa3HaueH ans onpegeneHmst o6opoTos Bana (CM. PUCYHOK).

[atunk coctonT aHKoaepa (1), CMeHHbIX Hacagok (2) u pykositku (3).

Ons cMeHbl HacagkM HeobxoAMMO BCTaBUTb pyKoaTKy (uMnv  apyroi
noaxoAsLwuit NpeaMeT, HarnpuMep, OTBEPTKY) B OTBepCTUE 6e3 pe3bbbl B 3HKOAEPE
M OTBEPHYTb HacaaKy OT 3HKOAepa.
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12.2 BubpopgaTtumk

MpeaHasHayeH ansg m3MepeHus Bubpaumm 6aka B MOMEHT NepektoyveHus
WM N3MEepEeHNs TONTbKO BMBpaumm (CM. pUCYHOK).

12.3 TokoBble KJielli1 U KOMMJIEKT Kabeneu

MpeaHasHayeHbl ANs M3MEPEHNs TOKa M HaMpshKeHWs! ABUraTens B MOMEHT
nepektoyeHnst (CM. pUCyHOK).
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42

12.4 YHuBepcanbHble kabenu

YHuBepcasbHble kabenu npeaHa3Hav€eHbl angd:

- MNoaknyeHns BHELLHEro CoONpoTUBIEHNS B pexnmMe “OMmeTpa”;
- Wcnonb3oBaHns B KayecTBe MEpeMblYKM B pexume “Ocumnnorpammbl

KOHTakTopa”;

- Wcnonb3oBaHme B Ka4ecTBe 3aKOPOTKM Mexay BBoAaMu B pexume “DRM”.




QiMRUS

13. Cxembl nogkroueHms npmbopa

«[aHumen» PykoBoacCTBO No akcnnyaTauum

13.1 OcuunnorpaMMma KoHTakTopa gnsa Ny tuna PC-4, PC-9

B npouecce usmMepeHns perucTpupyeTcst NnageHne Hanps>KeHUs Ha BCEX TPeX

COMPOTUBNEHUAX. Perncrpaums MOXET MpOV3BOAUTLCA OAHOBPEMEHHO ANA BCEX
Tpex a3 KoHTaKTopa.

oBLwMi
Daza A

kabens Kk npubopy
Ha cxeme:
31X(A), 32X(A), 31Y(B), 32Y(B), 31Z(C), 32Z(C), obwmit — NOAKIIOYEHME
NPONCXOAMT C MOMOLLbIO LLYMOB UM HANpAMYHO (€CNN 3TO BO3MOXHO)

R1, R2 — BHYTpPEeHHWe CONpOTUBIIEHUS KOHTAKTOPA;
R6 — nepembluka Mexay LynaMmm unn KOHTaKTaMu.
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QiMRUS Carmve>

PyKOBOACTBO MO 3KCM/yaTaumm

13.2 Kpyrosas auarpamma gns NNy runa PC-3, PC-4, PC-9

¢ 31
kabens HEYETHBINA
K npubopy
¢ Rg
obLwmi Ry
OHITI&KIT1IOD
YETHBIA

e | GO DO |-
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QiMRUS

«aHnmen»

PyKOBOACTBO MO 3KCMyaTaumm

13.2.1 Tpe6oBaHusa K KpyroBoii guarpaMmme

Tabnuua. O60poThl BLIXOAHOIO Bana

[lo paccoeamHeHus

Jlo coeanHeHns

PaboTa
Twn PIH KOHTAKTOB KOHTAKTOB
KOHTaKTOpa
ns3buparens ns3buparens
PC-3 4-7 12-15 25-28
PC-4, PC-9 4-12 13-21 24-28
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14. TunoBble ocuW/UIOrpaMMbl paboTbl KOHTaKTOpa

[aHHble no  TWMOBbIM  OCUM/JIOrpaMMaM  B3SATbl U3
COOTBETCTBYIOLMX NEPEKITIOYAIOLMX YCTPOWUCTB. PekoMeHayeM B NepByto ovepeab
MCMonb30BaTb AaHHbIE M3 NacropTa Ha COOTBETCTBYIOLLEE YCTPOMCTBO.

nacropToB

14.1 Mepeknovarowme ycrpoiictea tTuna PC-4, PC-9

fn!:‘ f,a_.&r ﬁjz fﬂ I:'f;ag I‘Jf- J_',.-w

A i

Ly £m o - .

- | |

" Zobus |

th1 £ 4 MC; th2 £ 4 MC; ths < 3 MC;
tipt £ 4 MC; thp2 £ 4 MC; tey + thps £ 8 MC
t1 212 Mc; tm=0,1-6 MC; t2 = 12 Mc;
tosw = 30 - 50 mc;

14.2 Mepeknovarowme ycrpoiictea Tuna SAV, SCV, SDV

£y trr

gy £r 2

2 odeu

t1 =10-30mMmc; t2 =20 -42 mc; t3 = 10 - 20 mMc;
tosw = 45 - 85 Mmc;
thr + th2 < 12 MC; th3 + tewep < 12 MC
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14.3 Mepeknrouyarowjee ycrpoincreo tuna PC-3

<50ms
, _<4ms <4ms
tnu \
nn
/ L ‘\f \I A
— A —
2>12ms 2>7ms >12ms
14.4 Mepeknoyarowee ycrpocTteo Tuna PHOA
A B B
r

20-30 9-14 15-22

j— —

BpemMsi Ha ocuunnorpaMmMe pgaHo B MC. KoHTakTbl, paboTtatowme Ha
3aMblkaHne, uMetoT Bubpaumio. [lonyckaeTcs cnegytowas subpaums: B Havane
yyactka b B — no 3 Mc; Ha yyacTtke B I — oo 3 Mc; nocne Touku I — 4 Mc.
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15. PacuundpoBka pe3ynbTaToB ocumnnorpadpupoBaHus
metoaom DRM

PaccmMOTpMM  ocumnnorpaMMy — KOHTaktopa AN NEepekIiovaloLllero
yctpoiictea Tuna PC-4 ncnpasHo paboTatolero PMH, cHATYO ¢ noMoLlbio MeToaa
DRM (BepxHuiA rpacmk), ¥ HANOXMM Ha HEro TUMOBYIO OCLUMANOrpaMMy (HUXKHWUIA
rpacmk). PaccMaTprBaeTcs 0aHO nepekntoveHne oaHou dasbl.

0,95
0,9

0,85
08 \ pad

<
S 0,75 N\
= NA
0.7 ™\ //
0,65
0,6
33,75 33,77 33,79 33,81 33,83 33,85
Bpems [ceK]
e \leTog, DRM e THUNOBaAA OCLUNNOIPAMMA

—1t ] — )

AHanu3 ocuunnorpammbel NS onpeaeneHnsl BPeMEHHbIX XapaKTepucTuK
MepeKIOYEHNS KOHTAKTOB KOHTakTopa PIMH 6a3upyeTcs Ha 04eBUAHBIX CBOMCTBAX
MONyYEHHOW KpUBOM. ITa KpUBas SBNISIETCS KYCOUYHO-HENPEPbLIBHOW, COCTOSILLEN U3
NATW pa3HbIX MHTepBasnoB. [Mpouecc nepekntoyeHns KOHTaKToB KoHTakTopa PITH
HauMHaeTCsa B MOMEHT, KOrJa TOK YMEHbLUAETCS MO 3KCMOHEeHUMarlbHOMY 3akoHY
(yyactok t1 —t2), n 3aBepluaeTcs B MOMEHT MUHWMabHOrO 3Ha4YeHns Toka, nocne
KOTOPOro TOK YBEMYMBAETCS MO 3KCMOHEHUMANIbHOMY 3aKOHY (ydacTok t3 — t4).

Mpn paccMOTPEHWM OCUMIONPaMMbl, CHATOM C Momoulblo MeToaa DRM,
MOXXHO BblAeNUTb 4 XapakTepHbIX Touku: t1, t2, t3, t4. MHTepBan Mexay ToukamMu
tl n t4 (paBeH 37 MC) COOTBETCTBYET ANMUTENILHOCTM NEPEK/IOYEHMS, @ MHTepBan
Mexay Touykamm t2 un t3 (paBeH 4 MC) COOTBETCTBYET HAaXOXAEHUIO KOHTAaKTOB B
nonoxeHun “mocra”.
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OTMETUM TaKXe, YTO ASIMTENbHOCTU OTAENbHLIX WMHTEPBA/IOB SABNSIOTCS
NacrnopTHOW XapakTepucTukoi PMH, No3TOMy OTK/IOHEHUS OT NACMOPTHbIX AAHHbIX
CBMAETENLCTBYIOT O HApYLLUEHUW PETYIMPOBOK KOHTAKTOB KOHTAKTOpA.

PaboTy nepexoAHblX PE3UCTOPOB MOXHO €lle MNPOAEMOHCTPUMPOBAThH Ha
CNEeAYIOLLEM PUCYHKE.

N\

d
R\ Z

Tok [A]

N

f\/

Koraoa nepexoaHblit peauctop R MoakIoyeH B LEMb, UCTIbITATENbHbIA TOK,
npoTeKkalowmin yepes 06MOTKM TpaHcchopMaTopa, HauMHaeT yMeHbluaTbcs. B
CpeaHeM MNoJIoXXeHUM 06a pe3ncTopa napasnenbHbl B MsMepuTenbHoOM Lenu. Obliee
NepexofHOe COMPOTMBIIEHWME CTAaHOBUTCS PaBHbIM Y2 R, 4TO Bbi3biBaeT 6onee
MeAneHHoe nageHue Toka (POCT TOKa Takke BO3MOXEH B 3aBMCMMOCTU OT
AJTENBHOCTY BKJTIOUYEHMS MEPEXOAHBIX PE3UCTOPOB M MapaMeTpoB cxeMmbl). Mocne
TOr0O PE3NCTOPbI BLIK/IIOYAIOTCSA U3 LIEMW U UCMbITATENbHbIN TOK CTabunmsmpyeTcs.

0.6 -
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16. Tunosbie ocuniorpaMmmel Metoga DRM

16.1 WcnpaBHOe COCTOsSIHUE

McnpaeHOe COCTOAHKE

o T

07
0.6
0.5
0.4
0.3
0.2
0.1

Tow [A]

13 63 113 163

Bpema [cek]

OcumnnorpamMmMa Toka asbl TpaHchopMaTopa, CHSATasi C MOMOLLBbIO MeToAa
DRM. U3MepeHusi npoBeaeHbl Mo BCeEM nosnoxxeHusm PIMNH npu paboTte B npsiMoM 1
06paTHOM HanpasneHusIX ABUXeHUs n3bumpaTens.

Bce uMnNynbChl TOKa, BO3HMKAIOLWME B MpoLecce KoMMyTauuii PMH, umetoT
NpUMEPHO OAMHAKOBYIO aMnuTyay U hopMy, OAMHAKOBLIA BPEMEHHOW CABUI. 3TO
FOBOPUT O HAXOXAEHUM KOHTaKTHbIX coeanHeHui PMH B HOpManbHOM COCTOSIHUMN.

Mo ¢opMe KOMMYTaLUMOHHOIO MMMy/bCa TOKa MOXHO MpOBOAWUTb OLEHKY
BpeMeHu cpabaTbiBaHNS KOHTAKTOPa M HaxoxaeHust PMNH B nonoxxeHun mMocTa.
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QiMRUS Carmve>

16.2 YBenunuyeHHoe CONPOTUBJ/IEHUE B HEKOTOPbIX KOHTaKTaX

PyKOBOACTBO MO 3KCM/yaTaumm

YeenMuyeHHOoe COMNMpPOTHBNEHWE

KOHTAKTOB
1 |
]T|I|I|I T |l| |‘|
= 0B
=
2 04
0.2
0
3 53 103 153
Bpema [cek]

NMnynbCbl KOMMYTALUMOHHOMO TOKa B HEKOTOPbLIX nonoxeHuax PINH kak npu

npsiMOM, Tak M Mpyv 06paTHOM ABWXXEHUM M36MpaTeNns WUMEKT YBESMYEHHYIO
aMnauTyay.

MpvBeaeHHass ocuunnorpaMmMa roBOpUT O Hanuuun ocnabnexHuss B
KOHTaKTHbIX coeanHenunsx B PIMH.

16.3 [edekTbl B OrpaHUuYMBaroWnMX pe3mcropax

NedeKTbl B OrpaHUYMBaOLLMX

PE3IUCTOPax
1
0.8
o 0E

=
£ 04
0.2
1]
2B 528 102.8 1528
Bpemsa [cek]

51



GIHRUB «laHnuMen»

bonblime ckaykM TOKa B MOMEHT KOMMYyTauuum BO BCeX nonoxeHusx PIH,
JOCTUralolMe HYNEBOMO  3HA4YEHWs,, TOBOPAT O Hanuuum 06pbIBOB B
OrpaHN4YMBaIOLLMX pe3nCTopax.

TakoW AedeKT pe3ncTopoB 3HAUUTENBHO YXYALWAET pexuM paboTsl PIH Bo

BpPEMSA KOMMYTaLM M MOXET 6bICTPO MPUBECTU K BbIXOAY TpaHcdhopMmaTopa U3
cTposi.

PyKOBOACTBO MO 3KCM/yaTaumm

16.4 ConpotuBneHus a3 passimyaroTcs

ConpoTtueneHua dhas pa3nuualoTca

0.9

0.8

0.7

Tow [A]

0.6
0.5
0.4

18 528 1028 1528

Bpema [cek]

M3 puCyHKa OCLUMIMOrPaMMbl XOpOWO BWAHO, 4YTO TOKM B hasax
TpaHchopMaTopa 3HaYUTENIbHO pasfinyatoTca. pu 3ToM 6pocku Toka MMENT
O[IMHAKOBYIO aMnAnTyay.

OcumnnorpaMMa CoOTBETCTBYET HOPMaslbHOMY COCTOSIHMIO PMH, HO 06MOTKM
TpaHchopMaTopa UMEIOT pasNIMYHOE COMNPOTUBIEHNE.
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17. JinueH3nOHHOE cornailleHue

«[AuMpyc» - SBNSIETCS TOBapHbIM 3HAKOM pa3paboTuvka npubopa
«FaHnmen» — Komnauus «AuMmpyc»: 614500, Poccus, MepMmckuidi Kpaid, A.
BaHtoku, LLlocceliHbiii Bbe3a, a4.2. Ten.: (342) 212-23-18.

«[AMMpyc» HeceT OTBETCTBEHHOCTb 3@ paboTocrnocobHOCTb Npubopa
«FaHuMepn» B TeyeHWe rapaHTUMHOrO CpoKka, OFOBOPEHHOro B [OrOBOPE Kyru-
npoaaxw, o6bl4HO B TEUEHME OAHOMO rofa C MOMEHTA MOCTaBKMU.

«[UMpYC» He HECeT OTBETCTBEHHOCTW 3a MPSIMOM U KOCBEHHLIN YLUEpo,
nonyyeHHblt Monb3oBaTenemM B pesynbTaTe paboTbl ¢ npubopoM «FaHumep>,
paBHO KaK U He NPeTEeHAYET Ha [0/1I0 OT 3KOHOMMYECKOro 3ddeKkTa, BOSHUKLLEFO Y
Monb3oBaTens B pe3ynbrate paboTbl Nnpubopa.

«AnMpyc» nocrasnsieT npnbop «faHuMen>» B TOM BUAE, KakK OH eCTb, He
[enasi B HEM M3MEHEHUIA NO XenaHuio Monb3oBaTens.

«[AMMpyc» uMMeeT npaBo BHOCUTb 6e3 cornacoBaHus ¢ lNonb3oBaTenem B
npnbop «FaHuMepm>» n ero nporpaMMHoe obecrnieveHne niobble M3MEHEHWS, He
yXyALUQoLME ero CBOWCTB.

B copepxaHune AaHHOrO JOKYMeHTa «PykoBOACTBO Monb3oBaTesnis» MOryT
6bITb BHECEHBI N3MEHEHUSI 6e3 NpeABapMTESIbHOrO CoracoBaHms ¢ MNonb3oBaTtenem
N ero yBeaoM/ieHUs.

Hukakas yacTb HacToSILLEro PyKOBOACTBA HY B KaKUX LENSIX HE MOXET ObiTb
BOCNpOM3BEAEHa WM NepeaaHa B Kakow 6bl TO HU 6bl10 opMe U KakuMK bl TO
HM 6bINO CpeacTBaMK, €CAM Ha TO HET MUCbMEHHOro paspelleHus hUpMbl

«AnMpyc».
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Ten.: (342) 212-23-18, 212-91-93
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