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YBaxxaeMblii nokynatenb, 6narogapum Bac 3a npuobpeteHue Hawero obopyaoBaHusi. Hactosuiee
PYKOBOACTBO MO 3KCrJlyaTauuy COAEPXUT CBEAEHWUS O NMpUHUMNE paboTbl, YCTPOMCTBE M XapaKTEPUCTUKAX
MOLLHOro NoTeHuMocTaTa-ranbBaHocTata Tmna P-150X 1 ykasaHusi, HeobxoamMble ANs ero NpaBWUIbHOM U

6e30nacHoi 3KcnyaTaumu.

STOT MOLLHbIN NOTEHLMOCTAT ABNAETCA [OCTATOYHO YHMBEPCA/IbHBIM U MOAAEPKMUBAET GOMBLIMHCT-
BO 3/IEKTPOXUMUYECKMUX SKCMEPUMEHTANbHLIX METOJIOB — BOJIbTAMMEPOMETPUS, NOTEHLMOMETPUS, KYIOHO-
METPUS, XPOHOMOTEHLMOMETPUSA, LMKINYECKAs U JIMHEWHAs pasBepTKM MOTEHLUMANa WM ToKa, a Takxke
MHOrne apyrue. Takxe OH MOXET 6biTb MCMONb30BaH A1 MHOMOAHEBHbIX LMKIMYECKMX MCMbITaHUI pas-
NnYHbIX XUT, 3apsaa-paspsiaa 3NeKTpoaoB, KOPPO3UMOHHBIX, 3MEKTPOKATAIMTUYECKUX U PECYPCHBIX WCTbI-

TaHUN MaTepuasioB M PasfINYHbIX NEKTPOXMMUYECKMX OOBEKTOB U CUCTEM.

MoTeHumocTaT P-150X no3sonsieT paboTtaTb MO ABYX, TPEX MMM YETbIPEXINIEKTPOAHOM CXEMaM MoAa-
K/TIOYEHUSI K INIEKTPOXMMUYECKON SiYelKe, Kak B MOTEHUMOCTAaTUYECKOM, TaK M B ra/lbBaHOCTAaTUYECKOM

pexxMMax npu Tokax ot 15 A go 50 MkA.

Ynpaensiowas nporpaMma ES8, Bxoasiias B KOMMIEKT NOCTABKKM, NO3BONSAIOT YNpaBnsTb NpM6opoM
C MOMOLLbIO MEepPCOHaNbHOMO KOMMbIOTEPA. MIMEETCS BO3MOXHOCTb PaboTbl, Kak C €AUHWYHBIMK 3KCMEpU-
MEHTaMW, Tak U B PeXMMe LMKIMYECKOro MHOrOLWAroBOro MporpaMmMaTopa, Mo3BOSAIOLEro rnocieaoBa-

TeNbHO BbINOAHATL 3aAaHHble NONb30BaTeNEM PeXUMbl paboTbl MHOrOKPaTHO.

MoteHumnoctaT P-150X nMeeT cobCTBEHHYIO SHEPrOHE3aBUCUMYIO MaMsiTb, B KOTOPYIO pe3epBUpYIoT-
CA BCe AaHHble, nony4daemMble B xoae paboTol. Nocne 3anycka paboTbl, Npnbop MOXET OblTb OTK/OYEH OT

KOMMbIOTEPa ANn4 aBTOHOMHOM paboThbl.

Bo BpeMsi BbINONHEHMS paboTbl rapaHTUPYeTCsd COXPAHHOCTb BCEX MOJTYYEHHbIX 3KCNepuMeHTaslb-
HbIX AdHHbIX U COXPaHEHUE MOSHOINo KOHTPONA HaAd 3KCNEPUMEHTOM HE3AaBUCMMO OT MOAKMOYEHUA K KOM-

nbloTepy.

B npubope 1 ynpaBnsiowlen NporpaMMe MMEOTCS CPEeACTBA MOJb30BATENbCKMX 3aLUMUT M PyHKLUMM

camoamnarHocTuku npubopa.



ITo Bcem BompocaM, CBSI3aHHBIM C SKCIUTyaTalueil 1 o0cayXxuBaHueM npubdopa, npocboa 00-

paiaTbcs 1o:
TenedoHy: 8 (495) 720-31-52;

DNeKTPOoHHOM noyTe: potentiostat@mail.ru.

Takxe, npocMM Bac obpalaTtbCa No yKkasaHHOMY 371EKTPOHHOMY aapecy ¢ Bawwu npocbbamu, noxe-

NaHWSIMM UITN 3aMeYaHnsIMK, KacaloWUMUCs paboTbl Npubopa 1 NporpaMMHOro obecreyeHusl.

O6HOBIEHMSI MPOrpaMM, AOMONHUTENBHYIO MHGOPMaLMIO, CMMCOK MPOAYKUMM U AOKYMEHTauMIo no

Hel Bbl MOXXeETe HalTK Mo aapecy B MHTepHeTe: www.potentiostat.ru.
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I. OMUCAHUE U PABOTA MNMPUBOPA

1.1. TEXHUYECKME XAPAKTEPUCTUKMU

OCHOBHblIEe BO3MOXHOCTM NOTeHLMocCcTaTa-rasibBaHocrarta P-150X:

®  Perucrpaums noTeHUMana pasoMKHyTOW Lieni

MOTEHUMOCTAaTUYECKUIA PEXMM paboThbl
[anbBaHOCTAaTUYECKUIA PEXMM paboTbl

CTyneH4yaTbli MOTEHLMOCTAaTUYECKNA PEXXNM
CTyneH4yaTbli ranbBaHOCTAaTUYECKUIN PEXUM
JInHeNHas pa3BepTka NOTeHUMana

Lnknnyeckas pa3sepTka noteHuuana

JInHeliHas pa3BepTka ToKa

Linknnyeckasn pa3sepTka ToKa

XpoHoaMnepoMeTpus

XpOHOMOTEHUMOMETPUS

XPOHOKYNOHOMETpUS

MoTeHUMoCTaTMYeCKUiA CUrHan NpPomn3BosIbHON hOpMbI
lanbBaHOCTAaTUYECKUIA CUMHAM NPOM3BOJIbHON (hOPMbI
JInHeiHas nonsipusaums

Linknnueckas nonspusaums

MoTeHUMOANHAMUYECKUI PEXNM
anbBaHOAMHAMUYECKUA PEXUM

PeXkuM nowarosoro UMKIMYeCcKoro nporpamMMaTopa
Lnknuueckni 3apsa - paspsia XUT (nporpamMmaTop)
MNMonb3oBaTensckas 3awmTa rno ToKy U noteHuuany
@OyHKLUMN CaMOAMArHOCTUKN Ha BCTPOEHHOM 3KBUBAsIEHTE
BcTpoeHHas sHeproHe3aBucMMast NaMsATb 3KCNEPUMEHTaNbHbIX AAHHbIX

[IByXCTyrneHYaToe BK/IHOUYEHME SUYENKM — C MOMOLLbIO 3/IEKTPOMArHUTHOrO pesie U 6bICTPOAENCTBYO-
LLiero TBEpAOTENIbHOMO Kitoya

MpogomkeHne paboTbl Npy OTKIOYEHUM ynpasnstowero MK



Tabnuua 1

OCHOBHbIE XapaKTEpPUCTUKHU MNOTeHuuocCTaTa-rasbBaHocrata P-150X

OcCHOBHbIE NapaMeTpbl:

Konn4yectBo KaHanoB

1

MoakoyeHue a4enkn

2, 3, 4 anekTpoaa,

KOHTpOnb si4eiku

nOTeHuMOCTaTquCKMﬁ, FaﬂbBaHOCTaTW-IeCKVIl‘/JI, BOJIbTMETP

MoOLWHOCTD:
MakcuManbHas nonsipuaytoLlas 150 BT
MOLLIHOCTb
MakcnManbHas Harpy3o4dHast 150 BT

MOLLHOCTb

HanpshxeHus, noTeHunanbi:

MakcuManbHoe BbIXOAHOE Ha-
Nnps>XeHne

+ 12 B (MakcMMasnbHO AOCTUXUMOE)

HoMWHanbHoe BbIXOAHOE Ha-
npshKeHve

+ 9 B (npu ToKe, COOTBETCTBYIOLLEM MaKCMMasibHOMY)

[AuanasoHbl noteHumana (Ha-
NPSXKEHUA) W UX pa3peLleHus

+ 2 B (70 MkB)
+ 9 B (400 mMkB)

Mpenen pgonyckaemon npuee-
AEHHOW MOrpeLHoCTM AN ava-
Ma3oHOB MoTeHUMana

+0.2%
(MorpeLwHOCTb NpUBeAEHa K BEPXHEMY Mpeaeny Kaxaoro Avanaso-
Ha)

BxoaHoe conpoTusfieHne anek-
TpoMeTpa noTeHuunana / Bxoa-
HOM TOK

10" Om / MeHee 20 nA

CKOpOCTb pa3BepPTKM NOTEHLMA- 10 MKB/c
Nla MMHUManbHas
CKopoCTb pa3BepTKM NOTEHUMa- 20 B/c *

J1a MaKChMaJibHasa

TokoBble XapaKTEepPUCTUKMU:

MaKcManbHbIA NONSAPU3YIOLLNIA
TOK HE MeHee

+15A

MaKCMMarnbHbI Harpy304Hblii
TOK He MeHee

t15A

Mpeaenbl AonycKaeMbIX NpuBe-
AEHHbIX MOrpeLLHOCTeN ans
AMANa3oHOB TOKa

AnanasoH 15A: + 1 %,
avanasoH 1A: £ 0.2 %,
ananasoH 100 MA: £ 0.2 %,
ananasoH 10 MA: + 0.2 %,
(NnorpelwHOCTb NpUBEAEHa K BEpXHEMY npeaeny Avana3oHa)

PaspelueHure no Toky

1/ 30000 oT MakcMMyMa AN Kaxkaoro AvanasoHa

MWHUManbHbIN PEKOMEHAYEMbIV
paboymnin ToK

50 MKA

AL, LIAN:




ALM, LIAM

2 CUHXPOHHbIX ALIM, 16 6uT, 5 Mc.
1 LIAM, 16 6ut, 5 mMC

MakcuManbHast / MUHUManbHas
CKOPOCTb PErncTpaumMmn AaHHbIX
B MOTOKE:

200/ 0.01 Touek/c

MakcuMasnbHoe KONMyecTBo To-

nHTepdeica

YeK [JaHHbIX SHEProHe3aBUCH- 800 Thicsy
MOV NamsaTu

O6wme napameTpbl:
NuTepdenc MK USB
anbBaHn4yeckas pa3ssska USB- ECTb

TpebosaHus k MK (MUHUManb-
Hble)

P1000, 512 MB RAM,
Win 9x, 2000, XP, 7, 8

[lononHuTenbHble TpeboBaHUS K
MnK

Pycckuii 13bIK ornepaLmMoHHON CUCTEMBI,
CTaHAAPTHbIVM pa3Mep WPUGDTOB CUCTEMBI.
PaspelueHmne 3kpaHa No BepTUKanu - He MeHee 900 nukcenen,
Mo ropusoHTanu — He MeHee 1000 nukcenen,
pekoMeHayemoe pa3pelueHme — 1920x1080

MOLLHOCTb OT CETU NEPEMEHHOIO
TOKa

[abapuTHble pasMepbl, MM 370%x233x101
Macca 6e3 ynakoBKW, Kr 6.3
MakcumanbHas notpebnsemas

500 Bt

Cssa3b 3eMn1 nNpubopa € cuno-
BbIM 3a3eM/IEHMEM PO3ETKM
220B

Bcerga coeanHeH

* B 3aBMCMMOCTW OT AMana3oHa noTeHuMana v BeMYuHbI CKOPOCTM passBepTku, byaeT BblbnpaTbes

BbICOTA LUAra UndpoBoro CUHTe3a pa3BepTKM.

Mpunbop npegHasHadeH anst paboTbl OT CETU NEPEMEHHOMO TOKa C HanpshkeHnem (220+10) B n yac-

ToTON 50-60 'Yy NpY HOpMasnbHbIX KNMMAaTUYECKUX YCITOBUSIX SKCMTyaTaLuUM:

TeMmnepaTypa OKpy»XatoLlero Bo3ayxa, °C 20+ 5
OTHOCUTESIbHAS BNAXXHOCTb OKpY»XKatoLero Bo3ayxa, % 45-80
atMocdepHoe aasnenue, kMa (MM pT. CT.) 86-106 (645 —795)




He pexkoMeHayeTCcs MOCTOSIHHO 3KCrJ/lyaTUpoBaTb MOTEHLMOCTAT Ha npepene ero BO3-
MOX>XHOCTeW. PekoMeHAyeTCs OrpaHMUYMBaTbCA TOKOBbIMM U MOLHOCTHbIMM NMapaMeTpaMM Ha
ypoBHe 75% OT MaKkCMMaJsibHO AONyCTUMbIX Ans Bawero npu6opa. Takoi noaxon He CUIbHO
CHM3MT 3KCIJlyaTauMoHHble BO3MOXXHOCTU nNpubopa, oAHaKO 3Ha4YMUTesIbHO NMPOAJIUT CPOK ero
cnyx6bl. MakcMMarsibHble XapaKTepUCTUKKN B 06LLeM Crlyyae paccuMTaHbl NMpexxae Bcero Ha He-

[OJIrOBPEMEHHOE peXXuMbl paboTbl.

Takoxke Heo6xoaAMMO BHMMaTeNbHOe obpalleHne ¢ HU3KOOMHbIMM Ob6pa3suamMu npu pab6o-
Te C HUMU B KaKOM JiIMb60 NOTEHLUMOCTAaTUYECKOM pexxuMme. B Taknx ciyyasix HaCTosiITe/IbHO pe-

KOMeHAYyeTCA UCnoJib30BaTb raJibBaHOCTaTU4YE€CKNE peXxmmbl.

MuHMManbHO peKkoMeHAyeMoe OMMYecCKoe COMnpoTUBJ/IeHue TectTupyemoro obpasua ans

NOTEHUMOCTAaTUUYECKOIro peXxmma /i pa3/iM4yHbIX AUanasoHOB NnoTeHuuana npubopa:

Anana3oH noTeHuyuana MuHMManbHoe oOMUYecKoe ConpoTUBJIeHne
+2B 1.5 Mmunnnom
+9B 10 Mmunnmom

BHuMaHue: npu 6051ee HU3KMX OMUUYECKUX COMPOTUBJIEHUAX PaboToCnoCOo6HOCTbL npu-

60pa B NOTEHLUMOCTAaTMUECKOM PEXXUM He rapaHTUpyeTcs.

Ecnu B BaweM 3KcnepuMmeHTe Tpebyerca pabora B NOTEHLUMOCTAaTUUECKOM peXMMe Ha
HU3KOOMHOM 06pa3Le — ocTaBNsiiTe 3anac no Toky. B NpoTMBHOM C/lyuyae BeJinka BEpPOSATHOCTb
cpabaTtbiBaHMa 3awWMTbl Npubopa NO MaKCMMaJIbHOMY TOKY C NPUHYAUTENIbHOW OCTAHOBKOM
aKkcnepuMeHTa. TaK)ke 3TO NpaBW/IO CNpaBea/IMBO U A/ raJibBAaHOCTaTUUECKUX PEXUMOB, ec-
1N OHM BbLINOJIHAIOTCA YepefoBaHUEM C MNOTEHLMOCTaTUYECKMMU M B paboTe niaHUMpyloTCA

nepexknroyYeHns M3 raZibBaHOCTaTUYECKUX peXXMMoB B NOTEHUMNOCTaTUYECKUe.



1.2. KOMIMJIEKTHOCTb MNMOCTABKM
Tabnuvua 2

KoMnnekTHOCTb NOCTaBKM NOTEHLUMOCTaTa-rasibBaHocrara P-150X

HanmeHoBaHWe Kon-Bo, wr MNpumeyvaHue
MoteHumnoctaT P-150X 1
CeTeBOW LIHYP NUTaHUS 1 [ns BknoyeHus npubopa B ceTb 220 B
MpoBoa NoABOAALMIA SKPAHWMPOBAHHbIN C 3a)KMMOM 5 [Ana nogknioyeHns o6bLeKTOB M3Mepe-
"kpokoann” n BNC pasbemMom HWS — NOTEHUManbHbIE 3/1eKTPOAbI
CunoBoi NpoBoA C 3aXXMMOM “Kpokoamn” v Knem- 5 [Ansa nogknoyeHns 06bLeKTOB M3Mepe-
MOV HWUS1 — TOKOBbIE 3M1EeKTPOabI

5 Ansa 3a3emnenuns npubopa vnm noa-
MpoBoa noaBoAsLWMK C 3aXXMMOM “Kpokoamn” n

1 COeAMHEHNS 3KpaHa nccnegyemoro 06-

LUTbIpEBbIM pa3beMoM Tuna “6aHaH”
pasua

Kabenb uHTepdeicHbii USB 1 Ansa noaxknodenns npubopa k MK
KoMnakT-AMcK ¢ NporpaMMoit yrpaBieHust U ycTa- . Ans paboTbl B CTaHAAPTHOW Onepauu-
HOBOYHbIMW ApaiBepaMu OHHOM cucTeMe
PykoBOACTBO MO 3KCMyaTaumm 1
Kopobka ynakoBo4Has 1

KOMNNeKkTHOCTb MOCTaBKM M BHELLHWI BUJ np|/|6opa MOryT 6bITb U3MEHEHDI Npon3BOAUNTENIEM U HE OTpaxe-

Hbl B HAaCTOALLEM PYKOBOACTBE.



1.3. YCTPOUCTBO U NMPUHLUMN PABOTDI

MNoTeHumnocTaT-ranbBaHocTaT P-150X cMOHTMPOBAH B MeTasiMdeckoM Kopnyce. BHYTpu Hero Haxo-
AUTCS UMINYJbCHBIA 670K NUTaHWUS, paamMaTop OXNaXKAEHUs YCUIUTENS, aHa/IoroBas nnata noTeHumocTaTa ¢
y3namu ynpasneHus. bnok cxema npnbopa npuBeaeHa Ha puc. 1.

MoTteHumocTtaT P-150X uMeeT aBa npeaycunutens - oavH ans Toka (i-U), apyron ans noteHumana
(U). C HMX curHan nogaetcs Ha cenektop Tuna pabotsbl (S1 — BblbMpaeT pexuM paboTbl NoTeHuMocTaT —
ranbBaHOCTAT) U Ha ABYxKaHanbHbI ALIM. C cenekTtopa Tuna paboTbl S1 curHan obpaTHOW CBS3U NOAAETCS
Ha ycunuTenb NOTEHUMOCTaTa, @ C Hero Ha ycunutenb MowHocT YM. KoMmMyTaTop S2 CnyxuT ans noa-
kntoueHust anektpoaa Counter (BktoveHns siueikn). OH COCTOWUT M3 3MEKTPOMarHUTHOro pene u buicTpo-
LAENCTBYIOLLEro TBEPAOTENBHOMO KitoYa.

MukpokoHTponnep (LMY) ¢ sapom Cortex M3 noMHOCTbIO KOHTPOMPYET BbINOSHEHWE CO3A4aHHOM
nonb3oBaTeNieM MporpaMmMmbl, aHanu3MpyeT AaHHble TOKa, MOTeHuMana, paccyuMTbiBaeT 3apsd, npoBepsieT
Hannume neperpysoK, NPU3HaKoB OCTAHOBKM W BbINOSHAET BCE OCTasibHble paboune PyHKUun. Takke MUK-
POKOHTPO//IEP CBSI3aH C MUKPOCXEMOW 3HeproHe3aBucumon Flash-namatun. [aHHble B Hee 3anucbiBaloTCS
Cpasy e Mnocsie UX MosiBfIeHUs1 Mo OAHOM TOYKE Ha BCEX CKOPOCTAX perncTpaummn npubopa. dTa namsitb
MOSMTHOCTBIO CTUPAETCS TONMbKO (KaXAbl pa3) nepea KaXabiM HOBbIM 3amyckoM paboTbl npubopa. Mukpo-
KOHTPO/IEp TaKXXe COeAMHEH C rasibBaHMYeCkn pa3BsizaHHbiM USB-uHTepdencom.

MomMMMO npoyero, B COCTaB MOTEHUMOCTaTa BXOAUT BXOAHOW peneiHbin kommyTatop (K), KOTOpbIn
NOAKNIOYAET NOTEeHUMOCTaT B0 K BHYTpeHHEMY 3KBMBasneHTy (3), nMbo K BHELWHMM pa3beMaM Ha nepeg-
HeW NaHenun. BHyTpeHHWI 3KBMBANEHT NpeAcTaBnsieT cobo NOCTOSHHBLIN pe3ncTop C conpoTueieHem 100
OM, 1 cnyxuT ana npoBefeHus AMarHoCTUKKM npubopa. B BbIKIOYEHHOM COCTOSIHUM UM B COCTOSIHUMN OXU-
AaHusa paboTbl, NOTEHUMOCTAT MOAKOYEH K BHYTPEHHEMY SKBUBANIEHTY, @ BHELIHME Pa3beMbl HM C YEM He
coeanHeHbl BHYTpU Npubopa KpoMe pa3oMKHYTbIX KOHTaKTOB pefie KoOMMyTaTopa.

Ha nepepHei naHenu npubopa HaxoaaTcs TyMbnep - MHAMKATOP BK/IKOYEHMS MUTAHWS, Pa3beMbl
ANs noaKYeHnsl uccneagyemMolx obpasuos. Mpubop noakntovaeTcs K mccnegyeMomy obpasuy YeTbipbMs
nposoaamn. Ans yaobcrea pabotbl ¢ XUT, pa3beMbl, UMEIOT MapKUMPOBKY MOMSIPHOCTM.

N3mepuTenbHasa 3emns npubopa, COeANHEHHAs C ero KOpMycoM M MOAK/IOYEHa K CUIOBOM 3emie
po3eTkn 220B. 3emna USB mHTepdelica ranbBaHUYECKN M30NMPOBaHa OT BCEX 3TUX 3eMefib (He coeamHeHa
HW C OAHOW U3 HUX).

Ha 3agHen naHenn HaxoaaTcsl pa3beM BKIIOUYEHUS B ceTb 220 B, BEHTUNSTOP OX/1aXXAEHUS, CETEBOM
npeaoxpaHuTenb U pasbeM USB ans nogkniodeHns K nepcoHasibHOMYy KOMMbIOTepy.

Ha nepeagHelt naHenu npubopa MMeEeTCs CBETOAMOAHBLIA MHAMKATOP MOAK/IYEHUS K BHELLUHEN
ayerike. OH 3aropaeTcs Npu BKJIOYEHUM Ntoboro paboyero pexmuma unm MoOHUTOpUHra. B npouecce aBTo-
MaTMYEeCKON AMArHOCTMKM (KakK M Mpu oXuaaHuu paboTbl) BMECTO BHELIHEW SYEWKM WUCMOSb3YEeTCS BHYT-

peHHVIVI SKBUBANEHT U UHOANKATOP HE ropuT.
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Puc. 1. bnok cxema noteHumocTtata P-150X.
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Puc. 2. MoTeHumocTaT-ranbBaHoctat P-150X, nepeaHsis n 3agHAS NaHenu:

1 — pa3beMbl AN NOAKIOYEHUS NOTEHUMANBbHBIX M3MEPUTESbHBLIX NMPOBOAOB, 2 — UHAMKATOP MOAK/IYEHUS
S4enKn, 3 — pas3beMbl 418 NOAKIIOHYEHNS KIEMM CUTOBLIX NMPOBOAOB, 4 — TyMbep U MHANKATOp NUTaHus, 5
— BEHTUNATOP oxnaxaeHus, 6 — USB pa3sbeM, 7 — pa3beM nutaHuns 220 B, 8 - rHe3a0 npegoxpaHuTens, 9 —

FHE30 3a3EM/IEHUA.
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II. NOArOTOBKA NMPUBOPA K UCNOJ1Ib3OBAHUIO
2.1. MEPbl BE3OIMNACHOCTHU
Mpubop MMeeT cneaytolme annapaTHbie TUMbl 3alnTbl:

e 3awuTa OT MpeBbILEHNS abCONMOTHOrO BLIXOAHOMO TOKA Ha ypoBHe 17 A annapaTHO (CXEMOTEXHU-

YeCKoe OorpaHM4yeHne Toka BbIXOAHOIO YCUNTUTENSA MOLI.I,HOCTVI);

e 3dlUNTa BXOAHbIX KaCKaAdoB Mpn MnpeBblIlUEHNN BXOAHOIO HaMpsaAXeHUA He 6onee yeM Ha 20 B ot

MaKCMMasIbHOIO BbIXOAHOMO HaNpsiXXeHUs npubopa;

e 3awmTa OT MeperpeBa YCUIUTENS MOWHOCTWU. B cnyyae npeBbilueHUS MaKCMMasbHO AOMYCTMMOM
TemnepaTypbl, pabota npubopa 6yaeT octaHoBneHa. B ynpasnstowem MO 6yaeT BbicTaBneH dnar
aBapuu. MpoaomknTb paboTy MOXHO 6yAeT TONbKO C MOMOLLbLIO Py4HOrO Mepesanycka nocne Toro,

Kak npubop ocTbiHET A0 6e3onacHoM TemnepaTypbl.

Kpome Toro, npeaycMoTpeHbl crieaytolme nonyannapaTHbie TUMbl 3aLUmMT:

e Meperpyska no TOKy MPUBOAMT K 3aBeplueHuto paboThbl Wara-uukna paboTbl. 3aBOACKas YCTaBKa

cpabaTtbiBaHus 3awmTbl — 16 A. Bpemsa cpabaTtbiBaHns — 100 Mc;

e 3alMTa OT MPEBbLILIEHNSA HANPSHXKEHUS (MOTEHUMANA) AN KaXaoro Avana3oHa NnoTeHuMana Kak rno

“3MepsSIEMOMY, TaK ¥ Mo 3aaBaeMoMy HanpsikeHuto (noTeHumany). Bpemsi cpabaTbiBaHns — 5 Mc;

e [lonb3oBaTenbckas 3awmTa No ToKy (3agaetcs 6e3onacHoe OKHO OT - A0, MPU BbIXOAE M3 KOTOPOro
NpoOMCXOoAUT 3aBeplueHne wara/unkna pabotbl). Bpems cpabaTtbiBaHMs — 5 Mc. HactpavBaetcs

nosb3oBaTenieM B yrnpasnsiowemM 0.

o [lonb3oBaTensckas 3awmMTa No noteHuuwany (3agaetcs 6e3onacHoe OKHO OT - A0, Mpu  BbIXoAe U3
KOTOPOro NpomMCXOoAMT 3aBeplueHune wara/umkna pabotbl). Bpemsi cpabaTbiBaHus — 5 Mc. Hactpau-

BaEeTCS Nonb3oBaTeneM B ynpasnsiowem [MO.

Kopnyc v waccn npnbopa aNneKTPUYECKN COEAMHEHBI C €r0 U3MEPUTENIbHOM 3eMMEN U COEAMNHEHDI C
CUNOBbIM 3a3eMrieHneM po3eTkn 220B. 3emns USB uHTepdelica ranbBaHnyeckn HE coeaMHeHa HU C OAHOM

N3 3TUX 3EMEJb.

He pekoMeHAyeTCcs MOCTOSIHHO 3KCrMlyaTMpoBaTb MpUBOp Ha npeaene ero BO3MOXHOCTEW. Peko-
MEHAYeTCS OrpaHMYMBaTLCA TOKOBbIMW M MOLUHOCTHBIMM MapaMeTpaMn Ha ypoBHe 75% OT MakcMManbHO
AOMyCTUMbIX Ans Bawero npubopa. Takol NOAXOA HE CUMSIbHO CHWM3WUT 3KCMyaTauMOHHbIE BO3MOXHOCTM

npubopa, 0AHAKO 3HAYMTENbHO NPOANT CPOK ero Cyxbbl.
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3anpelwjaerca:

JkcniyaTupoBaTbh Npu6op B6/1M3N 06BHEKTOB M YCTAHOBOK, SIBJISIIOLMMUCSA UCTOYHUKaAMM
CUNIbHOIrO TEINJI0BOro, CBETOBOIr0, JIEKTPUUYECKOr0 WJIN 3JIEKTPOMAarHUTHOIMO U3JTy4YEeHUH,
BJIMSIHUIO KOTOPbIX MOXKET 6bITb NoaABepceH npubop.

MonapaHue >XMAKOCTU NO60ro TMNa AN MexaHu4Yeckux npeaMeTos (Yepe3 BEeHTUNSALM-
OHHbIE pelleTKU Win nHaye) BHyTpb npubopa.

AKcrlyaTaumsa npubopa B yC/IOBUSIX MOBbILIEHHOW 3amnblJIEHHOCTU WM KOPPO3UOHHOIA
AKTMBHOCTM OKpPY)KaloLlen cpeabl.

JKcnsiyaTupoBaTb npu60p B YC/NIOBUAX AaXKe KPaTKOBPpEeMEeHHOro win mMmnysibCHOro Bo3-
AencTBus ANEKTPUYECKUX, dNNIEKTPOMArHUTHbIX, MarHUTHbIX UJIN UHbIX MOMEX.

[donyckaTtb HeafeKBaTHble MeXaHU4YeCcKue BO34enCTBMA Ha nNpubop, BCKpbIBaTb €ro, uc-
nosib30BaTh He NO Ha3HaAYe€HUIO, NPUHYAUTENIbHO OCTaHaBJ/IMBaTb BEHTUIATOPbI OXJ1aXK-
AeHus npubopa.

JkcnilyaTupoBaTbh Npubop B yCnoBUAX, 3aTPYAHAIOWMX AOCTYN BO3AyXa M3 OKpY)Kalo-
lWen cpeabl K BEHTWIATOPY 3aAHeN NaHenu u Kopnycy npu6bopa v oTBOoA Tensia uepes
BEHTU/ISILMOHHbIE OTBEPCTUSA NepeaHeNn NaHeNn U OT Koprnyca npubopa B OKpy)XaloLlyro
cpeny.

MpounsBoanuTb Kakne-nnbo aeincTeua C uccnepyeMmbiM obpasuom u kabensamu nopknro-

YeHUs1 K HeMy npubopa npu BKIOYEHHOM 3nekTpoae Counter, B TOM uucne nocne 3a-
BepLlUEeHM!S SKCrepuMeHTa C He BbikntouyeHHbIM Counter asiekTpoaoM.

3anpewjaetcsa noaksoYaTh K npuﬁopy nccnenyembie 06bEeKTbl aKTUBHOIO TUNA, KOTO-
pbleé MOryT iBNIATbCA UCTOYHUKaAMU TOKa HanpsHKeHnsa Wi MOLWHOCTU npeBblllalouliMMn
MaKCMMaJIbHO AOoNyCTUMbIe A1 AaHHOro npu60pa.

3anpewjaeTca nonajaHue Ha pa3beMbl NOAKIIOYMEHMS 3neKTpoaoB (M3MepuTesibHble
BbiBOAbl) Npubopa HanpsiXeHus, NpeBbillalWero MakCMMasibHOe nonsipmsyroulee Ha-
npshkeHue 6onee uem Ha 20 B.

3anpewlaeTca TaKk WM MHavye NOAKIIOYATb WM AONYyCKaTb KOHTAaKT M3MepMUTEsibHbIX
BbIBOAOB npubopa C ApyrMMuM 3nekTpuyeckumMu npubopamm (BOJSIbTMETPbI, OCLWINIO-
rpadbl, 31IeKTPOHHbIE HAarpy3Ku U UCTOUYHMKMN NMUTAHUSA, SJIEKTPUUYECKUIA KOHTAKT C Me-
TaNNnyecKkon Mebenbio, CTaHKK, 3/IEKTPOUHCTPYMEHT, 3/1eKTPoo6opyaoOBaHMUE WM dJeK-
Tponpu6opsbl, noaxkntovyaemblie k cetu 220 B m T1.n.).
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2.2. NOAroToBKA K PABOTE

MNepen HavanoM paboTbl ¢ NpubOpoM BHUMaTENbHO (!) M3yunTe pyKOBOACTBO MO 3SKCMyaTauuu, a
TaKXXe 03HaKOMWUTECb C MpaBWIaMU MOAKIHOYEHNS U HAa3HAUYEHWMEM OpraHOB YMpaB/ieHWs Ha 3aaHeN u ne-

peaHel naHensax npubopa.

Ecnn xpaHeHne n TpaHCnopTupoBaHue npubopa NpoM3BOAWAUCH B YCIOBUSAX, OT/IMYAIOLIMXCS OT
pabouunx, To nepea BKIOYEHMEM HeobXxoaMMO BblaepXaTb Npubop B paboumx ycnoBusix He MeHee 2-X 4ya-
coB (3TO HeobxoanMo, HanpuMmep, Ans NpPeAoTBpaLLEHMS BbiNaAeHMS KOHAEHCATa Ha BHYTPEHHWUX 3/1eMeH-

Tax npubopa).

[danee pa3mectute npubop Ha paboyeM mecTe, obecneumB yaobCTBO paboTbl M CBOBOAHLIA AOCTYN
XONTIOAHOr0 BO3AyXa K 3afiHEN CTeHKke npubopa, a Takke CBOOOAHLIV OTTOK TEMIOrO BO34yxa OT nepeaHen.
3anpelyaeTcs noaBepraTtb Npubop BO3AENCTBUIO MPSIMOrO COMHEYHOrO CBETA, pacrnonaraTe ero B6/M3m

aNeKTpoHarpeBaTeNbHbIX U TENOBLIAENAIOWMX NPUOOPOB 1 YCTaHOBOK.

Mepen npoBepkoii Npubopa HeobXxoAMMO YCTaHOBWUTb Ha MK nporpamMy ynpaeneHus NnpuéopoM u
ApaiBepa, HaxoAslMecs Ha npuaratolweMcs K npubopy KOMMAKT-AWUCKE, COeAMHWUTb Npubop kabenem c
MK, 3a3eMA1Tb 1 MOAKIIOUUTL K CETU MEpPEMEHHOro Toka. [ns BKIoUYeHUs npubopa HEO6XOAMMO HaXaTb

KpaCHYIO KHOMKY Ha 3aAHeN naHenu.

Ana npoBepky Npubopa MOXHO BOCMO/b30BaTbCA BCTPOEHHbIMM B MO (yHKUMSMU AMArHOCTUKM

(obcnyxxmBaHue npubopa).
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2.3. NPOrPAMMHOE OBECMNEYEHUE U APAVBEPA

2.3.1. PekoMeHAaLuMM Mo NOAK/IIOYEHUIO NPpUBGoOpa K KOMMNbIOTEPY

USB kabenb noaknioyeHns npubopa K KOMMNbOTEPY HEO6XOAMMO PacnofioXWTb MakCMMarnbHO yaa-

NEHHO OT Kabenei nuTaHus cetn 220B. HW B kOeM crlyyae He nepenneTanTe 3T kabenw.

Ncnonb3oBaHue xopowero USB kabensi n xopouwee coctosiHne USB pa3beMoB Npubopa v KOMIbo-
Tepa obecneymBaloT MakcuManbHyto 3awmTty USB uHTepdelica ot nomex. MNocrtapanTech cneauTb 3a
TeM, yTobbl USB pa3sbeM npubopa He pacwaTtbiBancs. O6bIMHO 3TO MPOMCXOAUT OT YacTbiX nepe-

K/IloueHW kabensa n BeaeT K notepe HaaeXXHOCTU KOHTaKTa 3KpaHa kabens.

Mpu HeobxoanMOCTU ucnonb3oBaHus USB xaboB, pa3BeTBUTENEN M APYrMx NoAobHbIX YCTPOMCTB, a
Takke 3aMeHbl USB kabensi, noxanyncra, ucrnonb3yiTe KayecTBEHHOe 06opyAoBaHWe, nocTapaui-
Tecb u3beratb AEWEBbIX M3AENWN U COMHUTENbHLIX MPOM3BOAUTENEN. PeKoMeHAyeTCs MCMosb30-

BaTb NpodeccroHansHoe USB 06opyaoBaHme.

MocTapaiiTecb He paboTaTb Ha KOMMbIOTEPE C APYrMMU MporpaMMamMu BO BpeMs paboTbl npubopa.
KpaliHe »enaTenbHO, YToBbl KOMMBLIOTEP M €ro OnepaLMoHHas cucteMa 6bliv B XOPOLLIEM COCTOS-

HUWN.

[ns 60pbbbl C NOMexaMn Npubop pekoMeHAYETCS 3a3eMINTb, @ UCCNeayeMbIA O6bEKT NOMECTUTb B

METaNTNYECKUI 3KpaH.

2.3.2. YcTaHOBKa NporpamMMbl U ApauBepoB

BcTaBbTe KOMMAKT AUCK 13 KoMnnekTaumm npubopa B CD npusog Baliero koMnbloTepa.

CronupyinTe coaepXxumoe KoMnakT-aucka (nanka ES8) B xenaemoe MecTo Ha XXecTkoM aucke Ba-
wero MK, xxenatenbHo, 4TobObl MyTb K 3TOM Manke He coaepxkan Pycckux 6yKB M Bbin Kak MOXHO
Kopoue, flyylle BCero B KOpeHb XeCTKOro aucka. B onepaumoHHbix cuctemax Windows 7 u 8 HE mc-

nonb3yiiTe nanku Program Files 1 uHble co3aaHHble CUCTEMOW ANS ee HyXA.
MoaxntoumTe Ball Npubop K KOMMbIOTEPY U BKIKOUUTE €ro.

Mpu nNpaBWNbHO YCTaHOBNEHHBLIX ApanBepax Npubop Ao/MKeH onpeaensTbca B cnucke USB ycT-

poicts Bawero MK kak FTD2xxDevice nnu:

KoHoone  dedcTEMe  Bua  Cnpaeka

mES @A =Rg

). PCI Device ~
+ @), 3evkoELie, EMASO H MIPOBLIE YCTROMCTES
+ @ KnaenaTypel

+ KomMneraTep
= KOHTpOANEpE! YHHBEPCANEHON NOCNEA0BATENEHON WhHe! LISE

USE Serial Converker

KopHeso# USE KoHWEHTpaTop v

Puc. 3. Bug avcnetyepa 3agad OﬂepaLlMOHHOﬁ CUCTEMbI C NOAKOYEHHBIM NPU6OpPOM.
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Mpu nepBoM MoAKIYeHUM Npnbopa, ckopee BCero, NoTpebyeTcs YCTaHOBUTL ApariBepa K npubopy.

OHu HaxopaaTca B nanke Drivers.

Ecnn npu BkoYeHUM npubopa onepaumoHHas CUCTeEMa CaMa He OTKPOET MacTep YCTaHOBKW Apai-
Bepa, TO ero HeobxoAMMO 3anyCcTUTb B AWUCMNETYEpPE YCTPONCTB Balwero komnbioTepa. [ns 3Toro, B Cnvcke
USB ycTponcTB (MM B KOHTpOJIIEpPax YHUMBEPCANbHOM MOCNeA0BaTENbHON LMHBI - CM PUC. BbILE) HYXXHO
BbIOpaTb YCTPOMCTBO, KOTOPOE MOSIBNSIETCS B MOMEHT BK/IOYEHUSI nMpubopa. [anee HyXHO 3alWTn B €ro
CBOWCTBA W YCTaHOBUTb (NepeycTaHOBUTb, OBHOBUTL) ApaniBep.

B nosBMBLUEMCS MacTepe YCTaHOBKM ApariBepa, HeobxoauMMO BblbpaTb YCTAHOBKY M3 YKa3aHHOMO
mecta (HE u3 uHTepHeTa). Cneays yka3aHusiM MacTepa, yCTaHoBUTe Apavieep u3 nanku Drivers\CDM
2.08.24 WHQL Certified (ans atoro Heobxoammo 6yaeT Ha 0AHOM U3 3TanoB YCTAHOBKM BblbpaTb 3Ty nanky

ncnonb3ys kHomky “0630p” nnn NnoaobHyto, B 3aBUCMMOCTU OT TUMA OnepaLMoHHOM CUCTEMBI).

CTpykTypa n cogep>xmmoe nanku ES8:

- 3 Es8 nanka, konupyemMan Ha }UKeCTKHFI OHMCK KOMMNEKITEDE
= 3 pac nanka ¢ AokMeHTaLUHeH
2 an NPUMEDE] MCNONE30BAHWA (QONONHUTENEHAR LOKYMEHTALWA)
) Basic OCHOBHAR QOKYMEHTALWA (MHCTRYKUMK K NprBopan 1 MNO)
= () Drivers nanka ¢ Apaneepani
* [13) COM 208,24 WHQL Certified nanka, B KOTOROHA XpaHKTCA peKOMEHYEMBIA K PYyYHOR YCTaHOBKE ApaiBep npubopa
=l I3 Program nanka ¢ paboded nporpammoi (3anyckastbld hadn ESS HaxoauTca B Held)
) cFgFiles cmy#elHele dadnkl Nporpartel
) ExportFiles B ATOW NANKe xpaHaTca SKCNOpTURYEMBIE W3 NROTpaMmel JaHHBIS (b, «ls5)
j :;UF;';_l nanka ¢ NoNE30BATENECKUMK HACTRORKAMKM NEOrpamMmel [NpogiMnAMKI)
QreFies

B ATy Nanky coXpaHAiTeA 3KCNEpMMEHTANBHBIE AaHHEIE (M3 HEE e W OTKDLIBAKTCA)

RS B 3Ty Nanky coXpaHainTca paboyne pesitel NpOrpamMMaTopa M edHHHYHEIX PEHMMOB

Puc. 4. CtpykTypa n cogepxumoe nanku ESS8.

2.3.3. 3anyck ynpasnsilowei nporpamMmmbl
e [oaknounte K KOMNbloTEPY NpMbop 1 BKIKOUATE ero.
e [lopoxauTe 5-7 cekyHa Ans Toro, Ytobbl Npnbop onpeaenvncs onepaumMoHHOM CUCTEMOMN.
e 3anycTuTe ynpasnstoLlyto nporpammy ES8 n3 nanku Programs (KpacHOM CTpesikoi MokasaHa 3anyc-

Kaemasi IporpaMMa, CMHei CKObKoM — Manky co BCMOMOraTesibHbIMU (haitiaMmm NporpamMMmbl):

) CFgFiles

) ExportFiles

) Profiles

) WiorkFiles

) wworksetupFiles
FPESE ——————

Puc. 5. CTpykTypa nanku c paboyein nporpaMmMon.
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2.3.4. Pa6oTta c nporpammoii ES8

MoteHuunoctaT P-150X paboTaeT noa ynpasneHWeM CneumannsnpoBaHHOroO nporpaMMHoro obecne-

yeHus ESS.

MporpamMMHoe obecrnieyenmre (MO) cny>XuT Ans co3aaHUs U KOHPUINYPUPOBaHWUS SKCNEPUMEHTASIbHOM
paboueli NporpaMMsbl, 3anycka paboTbl, OTOBpPaXXeHUs, NPOCMOTPa U NepBUYHON 06paboTKN SKCNEPUMEH-
TaNbHbIX AaHHbIX. pu 3anycke nonb3oBaTesieM paboTbli, B NPUOOP 3arpy>xaeTcs co3fgaHHash Ha 3TOT Mo-
MEHT paboyas nporpamMMa, NOMHOCTbIO CTUPAETCS NaMsATb AaHHbIX. Takke B HEro 3arpy»atTcs HAaCTPOMKK

MoNb30BaTENbCKMUX 3aLmMT. Mocne 3Toro ynpaensiowas nporpaMma AaeT npubopy KoMaHay 3anycTuTb pa-
6oTy.
Mpubop caM cneauT 3a BbIMNOJIHEHWEM 3arpy>XeHHOM B Hero paboyelt mporpammbl. Ynpasnstollas

nporpamMMa onpaLiMBaeT Npubop C HEOHXOAMMON NEPUOANYHOCTBIO M OTOBPAXKAET ero TEKYLLEE COCTOSIHME.

Mpun 3TOM OHa HUKAK He BNWSIET U HE BMELLMBAETCS B BbINO/IHEHME paboyeii NporpaMMmbl.

B ynpaensioweil nporpaMMe B 060 MOMEHT MOXHO OTKJ/IOUMTb NMpUBOp OT KOoMMbioTepa. [pu
3TOM NpuMbop NpoAo/MKMT paboTy 6e3 Hero. [anee MOXHO, HanpuMep, MOAK/YMTL K NPOrpaMMe ApYyrou
MMeloLLMIACA NpUbop 1 NPOBECTM HEOBXOAMMbIE MAHUMYNAUMKU C HUM. [pn HEO6X0AMMOCTU, B NpoLiecce pa-
60Tbl NpUbopa, MOXHO HEOrPaHUMYEHHOE YWUCIIO Pa3 MOAKIYATBCA K HEMY M OTK/OYATbCA OT HEro B

ynpaBnsioLlen NporpaMMe. IT0 HUKAK HE OTPa3nTCS Ha BbINOMHEHUN paboyeit NporpamMmsl.

B npouecce paboTbl U3 ynpaBnsitoLwe NporpaMMbl MOXHO BbIMOSTHUTL Cleaytolmne AencTeus ¢ npu-

6opom:
e CneauTb 3a BbINOSIHEHMEM PaboThl, Kak B rpadMyeckoM, Tak U B TabNIMYHOM NpeacTaBieHNN.

e [loctaBuTb NpubOp Ha May3y, a NOTOM CHOBA €ro 3anyCcTUTb C 3TOr0 )Xe MOMEHTa NOBTOPHbLIM HaXa-
TMEM KHOMKKM “nay3a”. B COCTOSHMM May3bl MOTEHUMOCTAT NEPEXOAUT B PEXWM MOHWUTOPUHIa, TO
€CTb, oTobpa)kaeT nNoTeHUMan pa3oMkHyTon uenu (noteHuman PL) Ha noaknoyeHHOM obpasue, HO
paboyas mporpaMma npv 3TOM OCTaHOB/EHa (BPeMS M 3apsiibl HE MHKPEMEHTUPYIOTCS, Pa3BEPTKM
OCTaHOBJIEHbI M HE MAyT, NoTeHuman otobpaxaetca B M0, HO He coxpaHsieTcs). Onepaumio MOXHO

NOBTOPATb CKOJIbKO YrogHO pas. AnvTenbHOCTb nay3bl HE OrpaHN4eHa.

o  MOXHO NPUHYAUTENLHO nepeﬁTM K BbINONMHEHUIO Cneayowero wara, UukKna nporpaMmmbl, Uin poaa
paboTbl (yCTaHOBNEHUE nepes u3MepeHueM, naMepeHne noteHumana PLL, ycTtaHoBneHWe noteHuua-

na PL v T4, B 3aBMCMMOCTU OT coaepXaHusi paboyelt NporpaMmbl).
e OcrtaHoBuTb paboTty npubopa.
e 3arpy3uTb U3 oxugatoLero paboTy npnbopa nMmeromecs B HeM 3KCNepUMEHTasbHbIE AaHHbIE.

e 3anyCTuTb PEXWUM MOHWUTOPWUHIa U OCTaHOBUTb €ro B Nt060N MOMEHT.
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Mocne Toro, Kak Npu6op 3aBepLLUN BbINMOSIHEHWE 3arpy>KEHHOM B HEro NPOrpamMMbl, OH NepexoanT B
PEXMM OXMAaHWUS. ECnv Npy 3TOM OH MOAK/OYEH K MporpaMMe, TO OHa Cpasy aBTOMAaTUYECKU 3arpysuT U3
HEro BCE MMEIOLLMECS: SKCMEPUMEHTAsbHbIM AaHHbIe, U BbICTABUT ANs Hero dnar oxuaaHus. MNocne 3Toro
MOXXHO 3anyCTWUTb Ha HeM paboTy 3aHOBO, HanmpuMep, C APYrMM 06pas3LoM, WM MPOrPaMMHO BbIK/THOUYUTD.
Ecnu npubop He 6bin NOAKMOYEH K MporpaMme, TO MoJSb30BaTe0 HEOBXOAMMO CaMOCTOSTENBHO, HaXaB

KHOMKY 3arpy3Ku aHHbIX, CkayaTb AaHHble U3 npubopa.

MomuMo 3TOro, ecnu NpM6oOp NOAK/IOHEH K KOMMbIOTEPY U NporpaMMme, To AaHHbie 6y-
AyT aBTOMAaTUUYECKMN 3arpyaTbCs M3 Hero npsiMo B npouecce pa6otbl. Bnarogaps aTomy cuc-
TeMa npubop-koMnbloTep paboTaeT hakTUUECKM B peanibHOM BpeMeHu c 6ycdepusaumeii aaH-
HbIX B npu6ope (B ero sHeproHe3aBUCUMON NamsaTH). B c/lyuae BOZHMKHOBEHUSI KaKOW NIM60
HewWTaTHOi cuTyauuu (HanpuMep, npu notepe nuTaHus 220B), Bce 3aperucTpupoBaHHbie
AaHHbIe B /1IIO60M criyyae 6yayT coxpaHeHbl B NaMsATH npubopa Aa)ke Nocsie ero BbiK/IHOUYEHUs,
M MOryT 6biTb OTrpy>XeHbl U3 HEro B 1060 MOMEHT A0 C/ieAyloLlero skcnepuMeHTa (uam ne-

pe3arpy)eHbl B npolecce BbINMOJIHEHUS TeKyLlero sKcnepmMMeHTa).

Takxe, B MporpaMMe MOXHO MepeiT B pexxuMm 06paboTku AaHHbIX (OTOEpaXeHUs yxxe UMetoLmX-
Cl, UWIN TONMbKO YTO 3arpy>KEHHbIX SKCMEPUMEHTASIbHbLIX AaHHbIX). DTO HUKAK He MOB/USET HA paboTy npu-
6opa. Ta YacTb NpoOrpaMMsbl, KOTopasi OTBETCTBEHHA 3a CBSI3b C NPUGOPOM, NPOAOIHKUT C60p U OToBpae-
HME TeKyLMX AaHHbIX. YacTb ke MporpamMMbl, OTBETCTBEHHAs 3a 06paboTKy, AaHHbIX, 6yAeT AOCTyrHa
NONb30BaTENIO AN AETaSIbHOrO NMPOCMOTPA, OTOBPAXEHWUS U MAHUMYNSLUMKU C NIIOBLIMU, YXKE UMEIOLMMICS
Ha »ecTkoM auncke MK aaHHbIMKU. To ecTb MOXHO 06pabaTbiBaTb, NPOCMaTpUBaTL U MaHWUMNyMpoBaTh (yaa-
naTb, 06bEAVHSTb, HaknaabiBaTb APYr Ha Apyra W T.N.) 3arpy>XeHHbIMU WM UMEIOLMMUCS Ha XXECTKOM

AVCKEe 3KCrnepuMeHTasnbHbIMU AaHHbIMU NMPSIMO BO BpeMsi paboTbl npubopa.

Bonee noapobHy0 MHMOPMaLMIO O BO3MOXHOCTSIX NMPOrpaMMHoOro obecrneveHust Bol MoxeTe HanTu
B OKYMeHTauuu K NporpaMMHOMYy ObecrneyeHuIo Ha YyCTaHOBOYHOM AMCKe U3 KoMMiekTauuu npubopa mnu
Ha oduumansHoM cante www.potentiostat.ru B pasgene 3arpysok. B HacToseM pyKoBOACTBE OHa He

OMUCbIBAETCA.

MeToauka YCTAaHOBKM ﬂ,paﬁBGDOB, COAEPXXKMMOE KOMMaKT-AUCKa, BHELIHUN BUA ynpaBnmom,eﬁ npo-
rpamMMmbl U €€ d)YHKLlVIOHaJ'IbHOCTb MOryT U3MEHATbLCA NO MEpe 0obHOBNEHMSA KaK CaMoro |_|O, TaK U I'Ipl/l60-

poB, NO3TOMY 6051ee NoAPO6HO OMMCaHbl B AOMNOMHUTENBHON AOKYMEHTaALMMN.

Bce HeobxoauMble MHCTPYKLUMM HaxoAsTCs Ha YCTaHOBOYHOM Aaucke Bawero npubopa. Camble no-
cnepHue Bepcum MO m Bcelt AOKYMEHTAUMM K HEMY M NpubopaM Bbl MoxeTe HalnTK Ha oduuManbHOM canTe
B MHTepHeTe www.potentiostat.ru. MporpaMMHoe obecneyeHne pekoMeHAyeTcs 06HOBNSTL XOTS 6bl pa3

B KBapTar.

Pe3toMupysl, AeTanbHasi cxeMa paboTbl npubopa v MO BLIFSAUT creayowmm 06pasomM:
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1)
2)
3)

4)

5)

6)

7)

8)

9)

Mpubop noakntoyaeTcs nonb3osatenem B MO ESS.
C nomouwwbto MO nonb3oBaTenb co3aaeT pabouyto nporpaMmmy.
Monb3oBaTeNb NOAK/IYAET UCCNeayeMbIN 06BEKT K npubopy.

Ans Toro, 4Tobbl YAOCTOBEPUTLCS, UTO MUCCNedyeMbli 06bEKT MOAKIHOYEH MPaBUIbHO, PEKOMEH-
AYETCS Ha HEKOTOPOE BpeMs 3aryCTUTb MOHUTOPUHT. M0 BENMYMHE U3MEPEHHOIO NMoTeHUMana pa-
30MKHYTOM LeMnW, Kak MpaBWio, MOXHO AMArHoCTMpOBaTb Hanuuve 06pbIBOB, MEpPEMNoItOCOBKM,

HencnpaBHOCTM obpasua 1 Tr.

Monb3oBaTesNb 3anyckaeT paboTy. MNpu 3TOM aBTOMATMUECKM MPOM30MAYT cheayiolne AenCTBuS:
B 3TOT, ¥ TONbKO B 3TOT MOMEHT B npubope 6yaeT cTepTa NaMsiTb SKCNEPUMEHTASIbHBIX AAHHbIX,
B Npubop 6yaeT 3arpyxeHa paboyast nporpamMMa M HacTpoVKM 3awwmT, 6yaeT 3anyuleHa paboTta. B
MO npu 3ToM 6yaeT 06HyNeH MAacCUB AaHHbIX, B KOTOPbIN ByAyT CKauMBaTbCA AaHHblE U3 Npubopa
(oH TakxKe Bcerga obHyNseTcs npu nepenoakodeHnn npuéopa B MO vy nepesanycke camoro
Mo).

HenocpeacTBeHHO nepen 3amnyckoM paboTbl, ynpasnstouee MO yTOYHUT y Mosb30BaTeNs Ha3Ba-
HWe 3anyCKaeMoro 3KCrepuMeHTa (ero M3HadasnbHbli TekcT 6yaeT B3aT B M0 M3 CTPOKU KOMMEH-
Tapus). OHO 6yZeT COXpaHEHO B 3HEProHe3aBUCMMONM MAMATU Mpubopa BMECTe C 3KCMEPUMEH-
Ta/lbHbIMM [@HHBIMW U CTAHET HEOTLEM/IEMBIM WX OMUCaHWEM. Tak, HanpuMep, Ha XXeCTKUI AMCK
MK aaHHble 6yayT aBTOMATUYECKM COXPaHSTbC C Ha3BaHWeM aiina COOTBETCTBYIOLIEMY 3TOMY
onucaHuto. C YTeHWst U3 NaMmaTu Npubopa 3TOro ONMcaHUa HaunHaeTcs Nobasi 3arpyska AaHHbIX
“3 npubopa (Npu 3ToM, 3TO OnMcaHue GyaeT aBTOMaTUYeckM 06paTHO BCTAB/EHO B Mosie KOM-

MeHTapus).

[anee, no xoay BbINONIHEHWUs paboyeli NMporpaMmmbl, NPUMEOP HaYHET PervcTpUpoBaTb 3KCNepu-

MEHTAaJIbHblE€ AdHHbIE U COXPaHATb X B CBOKO SHEPrOHE3aBUCUMYIO NaMATb.

MO ES8 npwu 3ToM 6yaeT perynsipHo U ¢ HeobXoAMMOI YacTOTo 3anpalumBaTh y nNpuéopa ero Te-
Kylllee COCTOsIHME U 0To6paxkaTb MHGOPMauMio 0 ero paboTe Mosb3oBaTento (HOMEpP BbINOSHSE-
MOrO LUara M UMKNa, a Takxke BpeMsi UX paboTbl, TEKYLIME 3HAYEHMSI MOTEHUMANa, ToKa, 3apsaaa,

pabounin peXxxmm, 06bEM 3aHATON NaMATH U TN).

Takxe npn 3TOM no 6y,qu CNeaNTb 3a TEM, KaK 3aNnosIHAETCA 3HEProHeE3aBUCMMasa NaMATb Mpu-
6opa. Mo Mepe TOro, KakK nosABNATCA 3KCNEPUMEHTANIbHbIE AdHHbIE, no 6yneT aBTOMAaTU4YECKU

CKauMBaTb UX M3 3TOM NAMATU U OTO6pa)KaTb Ha VI3MepVITerIbHOI‘/JI Anarpamme.

10) Ecnm B xoae BbINonHeHUs paboTbl 3akpbiTb MO uAn oTKAYMTL B HEM Mpubop, TO nocne nocne-

aywero noakntyYeHnsa, AaHHbIE HAYHYT CKa4yMBaTbCA C CaMOro Ha4dasna. I'IpM 3TOM, CKa4aHHblE
3KCNEPUMEHTAJIbHbIE AaHHbIE 6YIWT noAaBNATbLCA Ha M3MepMTeﬂbHOl7l aAnarpamme u 6y,D,YT AocTyn-

Hbl 419 COXPaHEHUA NOJIb30BATEJIEM HA xectkuin amck MK B ntobolr MOMEHT. TeKymee Xe CocTodA-
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HWe BbINOHEHMS1 paboyel nporpaMMbl ByaeT otobpaxatbcs B MO HE3aBMCMMO OT 3TOrO NMpoLec-
ca. Mpu 3TOM, HaNpuMep, MOXET CNOXUTbLCSA Takas CUTyaums, 4To M3 npubopa cKayaH TOSbKO
elle 5- uMKn AaHHbIX, a BbINOMHSETCS yxXe ckaxeM, 10-i. MocTeneHHO Mpouecc CKaynmBaHUs
AA@HHbIX JOrOHWUT MPOLIECC PErncTpaunmn AaHHbIX U CUCTEMA NepenaeT B OTOOpaXKeHWe AaHHbIX B

peanbHOM BPEMEHMW.

11) MNpw 3aBepweHnmn paboTbl 06bI4HO, MO yXke MMeeT BCe aKCnepuMeHTaNbHble AaHHble CKaYyaHHbIMU
n3 npubopa. B TOM e cryyae, ecnm BCe AaHHbIE He yCnenn ckayvatbCs, OHU ByayT AokadvaHbl aB-

TOMaTUYECKU.

12) Mpu HEO6XOAMMOCTH, CKaXKeM, €C/in Npubop 6bl OTKIIHOUYEH OT KOMMbIOTEPA W BbINOMHAN BCIO pa-
604yl0 NporpaMMy HenoAKMOUYEHHbIM, TO MOC/Ee 3aBeplUeHMs paboTbl (Kak B LUTATHOM PEXUME,
TaK M HanpuMmep, HELTATHO MNpY OTKIIOYEHUU MUTAHMS) MOXHO TakXXe B JIl06OW MOMEHT ckayaTb
U3 HEro BCe 3KCNepuMeHTalbHble AaHHbIe NOCNEAHErO BbIMOMHEHHOMO 3KCMNepUMeHTa (TONbKO 0A-

HOro, A0 TeX nop, Noka He 6yAeT 3anyLieH HOBbIN).

13) Cpasy nocne OKOHYaHMS dKCNepuMeHTa UKW 3arpy3ky AaHHbIX, OHM aBTOMATUYECKN COXPAHSIOTCS
Ha >XEeCTKUA AUCK KOMMbIOTEPA U CTAHOBATCA AOCTYMHbIMW ANA 3KCNOPTa, NMPOCMOTpa WK nep-

BMYHOW 06paboTKMy.

14) B npouecce paboTbl npnbopa, B MO MOXHO B Nt06OM MOMEHT COXPaHWUTb BCE YXE MMEeoLmecs
(CkayaHHbIE) AaHHblE HA XXECTKUM AUCK AN, HanpuMep, CO34aHus npeaBapuTeNIbHO OTYETa O Bbi-

NONHEHNUN ANUTENNIbHOrO MHOrOAHEBHOIO 3KCNEPUMEHTA.

B ﬂpMBeﬂeHHOVI CXEME MpaKTN4eCKM BCE onepaunn BbIMOJTHAKOTCA aBTOMAaTU4YECKN U HE3AMETHO ANA
nonb3oBatens. o3ToMy coBceM He 0653aTeNbHO AepXxaTb UX BCce B ronose. Mpu HeobxoammocTn, MO Bbl-
BeAeT coobLUeHNs1 NoACKa30K, COBETOB, a TakxXe NpeaynpeavT O nocneayowmx [AEUCTBUSIX U cobbITUSIX, Ha
KoTopble creayeT obpaTvTb BHUMAHWMe. Takon MexaHusM paboTbl obecrnevmMBaeT MakCMMasbHYKO Hagex-

HOCTb BbINOJIHEHUA pa60qe17| nporpamMmbl, a TakKXXe COXPaHHOCTb 3KCNEPUMEHTA/IbHbIX JaHHbIX.
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II1. SKCNJTYATALUA NPUBOPA

3.1. OBECMEYEHNE MAKCUMAJIbHOA MOMEXO3ALLUMLLEHHOCTU NPU NPOBEAEHNN U3ME-
PEHWIA

Ans obecrnieyeHnsi MakCMMasbHOM MOMEXO03aLUMLLEHHOCTU MPU NPOBEAEHUN M3MEpPEHUI uccrneaye-
Mblii 06BEKT (HanpuMep, 3NeKTpoXMMMYecKasl siuelika, nosynpoBOAHUKOBLIM NPMOEOpP, 3NEMEHT MUTaHUS U
T.M.) AO/KEH 6biTb MOMELLEH B META//IMYECKMI 3KpaH. [pn 3TOM pekoMeHAYyeTCs COeAMHUTb 3KpaH U 3a-
3eMNAOWNIA pa3beM MOTEHLUMOCTaTa C BHELWHUM 3a3eMNieHneM. XKenaTenbHo, YTobbl BHYTPM 3KpaHa Haxo-
ANNCA He TONMbKO MCCNeayeMblil 06BEKT, HO UM 3aXMMbl <KPOKOAW», KOTOPbIMM MpoBoaa npubopa coeau-

HSILOTCS C BbIBOAAMM ObbeKTa.

3a3eMNeHne TaKKe MOXKET MOHAZ06UTLCS M3-3a raNbBaHNYECKON pa3Bsi3ku UHTepdeiica USB. M3-3a
Hee abCoMOTHbIN NOTeHUMAN Npubopa MOXET OKa3aTbCA HEOMpPeaeNeHHbIM, YTO B HEKOTOPbIX CyYasix Mo-
XXET NPUBECTU K 6oNiee CUbHOMY BO3AEMCTBMIO BHELLHMX MOMeX. B 3TOM ciyyae MOXHO IM60 3a3eMnnTb
npubop, NMM6o, B KpaMHEM C/lydae, MOXXHO COEAMHUTbL Ero pasbeM 3a3eMJIEHMsI C KOpMycoM paboyero Kom-

nbloTepa Npu NOMOLLM BbICOKOOMHOIO pe3ncrtopa conpoTtusnieHnemM bonee 10 Kom.

Mpu paboTe c ManbiMK TokaMu (MeHee 1 MA) UK B YCNOBUSAX CUJTIbHBIX NOMEX (HanpuMep, Npu Ha-
rPEBaHWUN UCCNeayeMOro O6bEKTa B MOLUHOWM 3MEKTPOneYn) HanmMume sKpaHa o6sa3aTenbHO, B NMPOTMBHOM

Clly4dae pe3ynbTaTbl 3KCNEPUMEHTA MOIYyT HE COOTBETCTBOBATbL AENCTBUTENTbHOCTH.
Mpn paboTe No Tpex unu l-IeTbI[.')eXBJ'IEKTII)OLIHOl‘/"I CXEMEe Hanunuume aKpaHa Takxe 0bsa3aTenbHO.

nekTpoMeTpbl Npubopa cobpaHbl Ha CMOS 3neMeHTax, NO3TOMY MMEIOT BbICOKOE BXOAHOE COMpo-
TUBNEHNE, HO OYEHb YyBCTBUTE/bHbI K 3/IEKTPOCTAaTUYECKMM pa3psadaM U NMoMexaM, KOTOpble MOryT BbIBEC-
™ ux u3 cTpos. Mo3ToMy He cneayeT kacaTbca kabenel npubopa WM MeTanIMyeckMx YacTen 3aXMMOB
«KpOKOAM» B MPOLIECCE NPOBeAEHUS M3MepeHuid. MoaobHble AENCTBUS TAKKE MOMYT CUITbHO UCKasUTb pe-
3yNbTaTbl M3MEPEHUI 33 CYET BO3HWMKHOBEHWS KPAaTKOBPEMEHHBIX UMMYSIbCHBIX MOMEX W HapyLIEHWsI YCo-

BUIA 3KPaHMPOBaHMSI.

Taioke BHELWHME NOMeXU MOryT CWIbHO CKa3aTbCA Ha CTabusibHOCTM paboTbl uHTepdein-
ca npu6bopa c NK. UX UICTOYHUKAMMN MOTYT SIBJISITbCS MOLLHbIE 3J/IeKTponoTpeburenu, nnm npo-
Leccbl Mx KoMMyTauuu. HanpuMep, cTaHkM WM OPYron 3/1IEKTPOMHCTPYMEHT, 3/1IEKTPONEeYn U
HarpeBsaTesi1, BaKyyMHbleé HACOCbl, pa3/IMyHble 3J/IeKTpOABUraTesiv, 3N1eKTpo-noTpeburenun
MHAYKTUBHOIO WJIM €MKOCTHOIO XapakTepa, MMNyJibCHble noTtpeébutenu u T1.n. Bo3pgencreme
noAo6HbIX NOMEX MOXKET NpuBecTU K c6oro B pabore nHtepdeiica npubopa, norepe AaHHbIX,
MCNOpYEHHOMY 3kcnepuMmeHTy. [locrapaitecb ob6ecneunTb HauMMeHblLUee UX BO3AeNCTBME.
Mpu6opbl MMEIOT B CBOEM COCTaBe KaK annapartHble, TaK U NporpaMMHble MeToAbl 3aliUTbl

MHTepdeiica oT 3TUX BO3AENCTBMNA, OAHAKO, UX BO3MOXXHOCTU He 6e3rpaHnyHbI.
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3.2. OCHOBHbIE CXEMbl BKJIOMEHUA NMPUBOPA

B noteHumoctate P-150X peanu3yloTcs TpuM OCHOBHbIX criocoba noakMoyeHus K Mccnefyemomy
06bEeKTY (3NEKTPOXMMUYECKON SUENKe): ABYX-, TPEX- U YETbIPEX3NEKTpoaHas cxeMbl (puc. 6). Bo Bcex cny-
yasax TOKOBbIMW 3nekTpodaMu aensatoTcs “Counter” n “Work”, a cooTBETCTBYIOWMMM NOTEHUMANBHLIMU —
“Ref” n “*Comp”.

Bo Bcex cnyyasix npubop ctabunusnpyeT BenunuuMHy curHana anektpoga “Comp” OTHOCUMTENbHO
anekTpoaa “Ref” (KacaTenbHO CMUCTEMbI 3HAKOB HAMPSHKEHWUIA; MONOXMUTENbHOMY HanpskeHuio (noTeHuma-

Ny) Npy 3TOM COOTBETCTBYET MONOXUTENbHbIN TOK).

(a) Counter  Ref Comp  Work (6) Counter  Ref Comp  Work

u i

Counter  Ref Comp  Work

O

Puc. 6. Iloakmrouenue 1o AByX- (a), Tpex- (0)
U YETBIPEXIICKTPOIHOM (B) CXeMaM.
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IV. FAPAHTUAHDBIE OBSI3ATE/IbCTBA

M3roToBUTENb rapaHTUpYeT COOTBETCTBME MpUBOpa TEXHUUYECKMM XapaKTepUCTMKaM npu cobnioae-
HUWM NOTpedUTENneM npaBui 3KCMJTyaTauMu, TPAHCMOPTUMPOBAHUSI M XPaHEHWS, YCTAaHOB/IEHHbIM B HacTosl-

LeM pyKoBOACTBE Mo 3KCrnayaTauuu.
FapaHTUIHBIA CPOK 3KCMnyaTauum — 12 Mecsues OT AaTbl NPOAAXKMN.

CpoK rapaHTUIMHOIO peMOHTa OMpeaensieTcsl CTeNeHb0 HEMCNPABHOCTM Npubopa U MOXET A0X0AUTb

[0 20 pabounx aHel 6e3 yyeTa BpEMEHWN AOCTaBKMU.

lapaHTUIiHbIE 06513aTeNbCTBA HE BK/IOYAOT B cebsl yCcTpaHeHue npobrieM HEKOPPEKTHOW paboTbl €

npn6opoM (HECOOTBETCTBYIOLLME TPEGOBAHMAM HACTOSALLErO PyKOBOACTBA).
MoTpebuTenb NUWAETCs NpaBa Ha rapaHTUMHOE 06CNYXXMBAHWE B CNeayoLmX Clydasix:

e PV HapyLLUEHWUN NPaBWU 3KCMTyaTaunn, TPAHCMOPTMPOBAHUS U XpaHeHUs, Mep 6€30MacHOCTK

paboTbl C NpubopoMm;

e Npu HecobnoaeHNN 06a3aTeNbHBIX Mep NPeAoCTOPOXHOCTEN, TPe6OBaHMI 1 3anpeLlatoLLmMx

MYHKTOB, Kacarowmxcst paboTbl C NpMH0OPOM, NPUBEAEHHBIX B HACTOSILLIEM PYKOBOACTBE;
e npu paboTe c NpUBOPOM B HELOKYMEHTUPOBAHHBIX PEXMMaX;
e MpW HENpaBWSIbHOM YCTAHOBKE MW NOAKIOYEHUN Npubopa;
e pW NPEBbILLIEHNM AOMYCTUMON paboyelt TeMrnepaTypbl, Neperpese u T.n.;
e MpW HaNMYMKN BHELLHMX U BHYTPEHHUX MEXAHWUYECKMX NMOBPEXAEHWUN;

e NPV HapYLIEHUN LENOCTHOCTU MAOM6, NPU3HAKOB BCKPbITUS M PEMOHTA Npubopa HeymnosiHo-

MO4YE€HHbLIMU NNLIAMU;

e TMpPU HaM4umn I'IOBpe)K,CI,eHVIl‘/JI, NONYYEHHLIX B PE3YyNibTATE aBapvuZ, BO3JENCTBUS OrHg, Bnaru,

HACEKOMbIX, MblIN UNKX NonaaaHnUAa BHYTPb KOpryCa NOCTOPOHHUX NPEAMETOB.

lapaHTMIHOE M MocnerapaHTUiMHoe obCnyxumBaHWe Npubopa OCYLLECTBASIETCS NPEeAnpUSTUEM U3ro-

TOBUTENEM.
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IV. CBEAEHUA O CEPTUDOUKALIUU

CUMCTEMA CEPTHOURAHINNU FOCT P
®E[EPAIbHOE ATEHTCTBO 110 TEXHIYECKOMY PEIYIMPOBAHNIO 1 METPOIOTHU

s CEPTUPUKAT COOTBETCTBUY

Ne POCC RU.AJI44.HO4368

Cpoxk penictBusi ¢ 15.08.2017 no  14.08.2020
No F _J_P =4 —l !

“eornguka”

OPTrAH ITO CEPTH®HUKAILIMHA per. Ne RA RU.10A 144

Opran no ceprudukati npogykim "Ceprllentp” 000 "Ceprllentp” Anpec: 432045, POCCHA, Vineanosckas 001acTh,
ropod YiesHoBCK, mocce Mockosekoe, nom 24, ofuc 221. Tenedon 8-909-356-8333. Anpec aNeKTpOHHOR MOYTEI:
info.sertcenter(@yandex.ru

NMPOAYKIHSA  Morenmoctarsi-ranssanoctatse: Tin P. Cepuitiiil soimyck.

| wop OK
| 265143
COOTBETCTBYET TPEBOBAHHMAM HOPMATHBHBIX AOKYMEHTOB
TV 26.51 43-001-0119244659-2017 roza. Bl
: 9030 31

HM3TOTOBUTEAD 1 Acradena 0mms Anapeesna, OFPHHIT: 317505300053154, MHH: 503121608441 Apec:
142432, POCCHA, r. Yeproronosxa, yn. Connewnas, 1. 4, k8. 2. Tenedor/@axe: 84957203157, E-mail: sales@elins.su.

CEPTUOUKAT BBIAAH  yiy g craguena I0aun Anapeesna. OTPHIATT: 317505300053 154, MHH: 503121608441,
Anpec: 142432, POCCHA, r. Yepnoronoska, yn. Conneunas, 1. 4, k8. 2. Tenedon/Make: 84957203157, E-mail:
sales{@elins.su.

HA OCHOBAHHH [poTorona uennsrranmii No [1C-17-08-319 ot 15.08.2017, Meneitatensuas nafopaTopis
Obuecrea ¢ orpanudennoil oreercTeennocteio "KOHCAPTT", arrectar axkpeautaumn Ne T2T RU04MBE0. 100023,
Cxema IeKIapUPOBAHHA COOTEETCTEHA: 1.

AOHOAHHTEABHM HH‘DOPMAHHH Cpok cay#0b], yCIoBHS XPaHeHHA H TRAHCIOPTHPOBKE COTIACHD
/@HHM’H&R M aRCNYaTAIHOHAOH NOKYMEHTALMN H3TOTOBHTENA. PerucTpalLOHHET HOMED NeKIAPALMM O COOTBETCTEHM

'// JE@'.’BCWRU;&P I.PLI01.B.02634.

If =f3 ' Cxena tep'rw%‘aﬂnhz 3
i - |
e 5

<= || PYKOBOAWUTEAB OpraHa = : x
S5 1S YROBOA P i A BATRGS.n
L/ i
4 DRcmept = JLB. JIpopsHkHH
. MOOoMACE WHULIMRN B, hasanian

~ CeprudHKaT He IpHAMeHseTcd MpH 06A3aTeABHON cepTHhHKALIH

ALY OLINOHS, Menesim, D017, £Bs - menasm e b (1505 05,000 DV D, ras (055 T8 A2, i zesien
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EBPA3HIACKHAN YKOHOMUYECKHUH COKO3
JEKJIAPALIUS O COOTBETCTBUHA

Jansurenn, Il Acradoesa HOmma ARJIpecEHa, OI'PHHIT:317505300053154

MeceTo #HTeIBETRA ¥ a/Ipec MECTa OCYLIECTRICHHSA ACATC/IBHOCTH! Poccuiickas henepanus,
Mockosckas Q6nacts, 142432, 1. Yepuoronosxa, yi. Convewnad, 1. 4, k8. 2, Tenedou:
84957203157, Aapec anektponnoi noyursl: sales@elins.su

B JIHLE

JAMIBJISIET, UTO Ll pmmpm IEKTPOHIMEPHTENBHBIC | [10TEHUHOCTATHI-TATbBAHOCTATEL: TN P,

HIFOTOBHTE IR MHAHBHIYa BHEIH npeanpuHumMarens, HIT Auadmeua 105w AHIIpeeBHa,
MecTo HAXOHICHHA H AJIPEC MECTA OCYIECTBICHUS JIEATEIBHOCTH 110 H3TOTOB/ICHHIO
nponykLmm: Poccuiickas ®enepatms, Mockosekas Obnacrs, 142432, 1. Ueproronoska, i,
ConneuHad, 1. 4, kB, 2
Kon TH B3JI EADC 90303 10000, CepuitHblit BRINTYCK

COOTBETCTBYET Tpeﬁona HHAM

TPTC 004‘201I "0 BezonacHoCTH HH3KOBO/IETHOTO DDOPj’ﬂUBaHHﬂ

,Eluﬂapauuﬂ 0 COOTBETCTBHH MPHHATA HA OCHOBAHHN
[porokona wenbrransit Ne [1C-17-08-319 ot 15.08.2017, Mcnwirarenshas jaboparopus

ObuiecTra ¢ orpaanuerHoil oreeTcTReHHOCTRIO "KOHCAP/T", artectar akkpenntainn Ne TOT
_RU.04MBB0.MJ100023, Cxema 1eKI1apHpOBAHHS COOTBETCTBHA: 111

Jonoanureasnast nudopmanun

Cpok ¢/1ykObl, YCI0BHUS XPAHEHHA H TPAHCTIOPTHPOBKA COTTIACHO TEXHUHECKOH H,
IKCMTYATAHMOHHOR noKyMeHTalrk nirotosutens. Tpebosanna TP TC 004/2011 "0
0e30MaCHOCTH HU3KOBOJILTHOTO 000py/oBanus" cOOMONAIOTCA B PE3yALTATE NPHUMEHEHNS Ha
notposonbroil ocHose 'OCT 22261-94 "CPEACTBA M3MEPEHUM 3JIEKTPMYECKUX 1
MAI'HUTHBIX BEJIMYHH, O6umue TexHu4YecKHe ycioBus"

,-lemapaulm 0 COOTBETCTBHH AefiCTBHTEILHA ¢ AaThI perucTpannn no 14.08, 2020
BKITIOYHTEILHO

WUII Acradrera HOmna AunpeesHa

(Db.H.0. zasBuTeNs)

7 Acmagesa \
jOa.wI
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EBPA3UMCKHUIN SKOHOMHUYECKHI COI03
NEKJAPALIMSA O COOTBETCTBUHU

Jaswureas, HuaansnayansHbii npeanpuanmarens Actadeesa Kmis AuapeceHa,
_OI'PHMIT:317505300053154

MecTo #UTEIBCTBA H a/Ipec MeCTa OCYILeCTRIeHHS aesTensHoeTH: Poccutickan Oeepaing,
Mockosekas O0acte, 142432, r. Heproronoska, yn. Connevnas, 1. 4, ks, 2, Tenedon:
84957203157, Anpec 2nekrpoHHOl noyTen: sales@elins.su

B JIH1IE

sasisasier, uro [Tpuboper snexrponsmepurensueie : [lotenimocrar - ranssanocrar P-2X, P-3X,
P-20X, P-20X8. P-40X, P-45X, P-150X, P-200X

WITOTOBHTE L MHAMBU Iy bHBI MpeanpuHuvarens, Huaneunyaiss 51'13"1”r_Jpc_-'mpHHpma-re;m
Actadeesa I0nua Annpeesrna, MecTo HAXOHIEHUS B aJIpec MECTa OCYLLECTRICHHA
AESTENBHOCTH 110 H3MOTORITEHHIO npoayKiuK: Poceniickan Megepanns, Mockorsckas OGnacTs,
142432, r. Yepnoronoska, yin. Connevnas, 1. 4, ks, 2

Koa TH B3] EADC 9030310000, Cepuiinslii BeIyCK

COOTBETCTBYET TPEhORAHMIIM

TP TC 020/2011 "2neKkTpoMarinTHas COBMECTHMOCTE TEXHHYECKHX ¢cpencTs”

,Elemaparmn 0 COOTBETCTBHH IPHHATA HI OCHOBAHHH

[Tporokona wenerranuii Ne [1C-17-09-215 o1 15.09.2017, Henbrrarensran nafoparopus
ObmecTra ¢ orpaHudeHHol oTeeTeTBeHHOCTRIO "KOHCAPL", atTectar akkpennrany Ne TOT
RU.D4HBB0.MJT00023, Cxema jJiekiapupoBanus cooTseTcTsus: ln
Jonoannrearnas nudopmanns

(_1}'3{}K C]I}-’}I{ﬁh] VKa3aH H3roTOBHTEIEM B JOKYMEHTALHH Ha NPOJIYKIHIO. Venosus XpPaHEeHHH
CTAHIAPTHRIC NPH HOPMAIBHBIX JHAYCHHAX KJIHMATHYCCKHX ll)al\"l'ﬂpﬂB BHEITHE C]:H‘.‘Hbl. CPOH
XpaHeHHA Wilenna He yetanosied. Tpebosanns TP TC 020/2011 "Snexrpomarumhas
COBMECTHMOCTE TCXHHYCCKHX CPELIC'I'B" cobUonarTes B PE3YNBTATE MIPHMEHCHHA HA
noGporonsHoit ocHose TOCT 22261-94 "CPEACTBA U3MEPEHHUIN DJIEKTPUYECKHX U,
MATHUWUTHBRIX BEJITMUMH. OGumme texHuyMeckue yelnosus

Hewapaunsa o coOTBETCTBHH [IelicTBHTE/ILHA ¢ AaThl perncrpanud no 14.09.2022

BK/JIYHTEIBHO
/f;,vg Hunmennyansreiil npeanpuauMarens Actadeesa HOms Angpecsna
(®.H.0. zassuTens)
(noamucs )

HOMEp JleRaapanun o coorBerersun: EADC N RU J-RU.PII01.B.02693

MU 1eIapannn o cooTeererenn: 15.09.2017
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