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YBaxxaeMblii nokynatenb, 6narogapum Bac 3a npuobpeTeHne Hawero obopyaoBaHusi. HacTosuiee
PYKOBOACTBO MO 3KCr/lyaTauuy COAEPXXUT CBEAEHMS O NpuHUMNe paboTbl, YCTPOMUCTBE U XapaKTePUCTUKAX
MMMNYNbCHOrO MOTEHUMOCTaTa-ranbBaHocTata P-40X M ykasaHusl, HeobxoauMble ANS €ro npaBWibHOM W

6e30nacHol aKcnayaTaumm.

3TOT NpuBOp ABNAETCA BbICOKOTOYHLIM YHUBEPCA/IbHBIM U TMOKUM MHCTPYMEHTOM, MpeaHa3HayeH-
HbIM ANS PELUEHUS CaMblX Pa3HbIX NEKTPOXMMUYECKMX 3aaad. OH Noaaep>KMBAET HOMbLIMHCTBO 3NEKTPO-
XUMUYECKMX IKCTMIEPUMEHTANbHBIX METOAOB — BO/ILTAMNEPOMETPUS, NOTEHLMOMETPUS, KYNIOHOMETPUS, XPO-
HOMOTEHLIMOMETPUS, LUMKINYECKAs U IMHENHAs pa3BepTKM MOTEHUMANa UM Toka, UMMNY/bCHbIE METOAbI, @
TaKke MHorve apyrve. Takke OH MOXET 6biTb MCMONb30BaH A/ MHOrOAHEBHbIX LIMKIMYECKUX UCTIbITaHWI
pasnnuHbIX XUT, 3apsada-pa3psaa 3NeKTpoaoB, KOPPO3MOHHBIX, SNEKTPOKATaIUMTUYECKMX U PECYPCHBIX UC-

MbITaHWN MaTepuanoB N PasnNYHbIX 1EKTPOXUMNYECKMX OBOBEKTOB N CUCTEM.

MoTteHumnoctat P-40X MMeeT BO3MOXHOCTb YCTAaHOBKM MOAYNS YACTOTHOrO aHanmMsaTtopa Ans u3Mme-
peHns 3NEeKTPOXMMUYECKOro uMmnegaHca. Hacrosiwee pyKoBOACTBO OMUCLIBAET TONIbKO 6a30BYt0 KOHGUry-

paumto npubopa (6e3 Moayns 4acTOTHOro aHanmMsaTopa).

Mpubop no3BonsieT paboTaTb MO ABYX, TPEX MM YETLIPEX3NEKTPOAHON CXEMAM MOAK/IOYEHUS K
3NIEKTPOXMMUYECKON AYelike, KaK B MOTEHLMOCTAaTUYECKOM, TaK U B rasibBaHOCTAaTUUYECKOM pPeEXMUMax Mpu

Tokax oT 3 A go 1 HA.

Ynpaensiowas nporpaMma ES8, Bxoasiuasi B KOMMNIEKT NOCTaBKK, MNO3BONSAIOT YNpaBisTb NpUGOpoM
C NOMOLLbIO NEPCOHANbHOrO KOMMbloTepPa. VIMeeTcs BO3MOXHOCTb paboThl, KaK C €AMHWUYHBIMU 3KCNepu-
MEHTaMW, Tak U B pPeXMUME LUMKINYECKOr0 MHOroLaroBoro nporpamMatopa, Mo3BOJsIOLWEro nocneaosa-

TeNbHO BbINOHATL 3aAaHHbIE NOSIb30BaTENEM PeXMMbl paboTbl MHOFOKPATHO.

MoTeHuuocTaT P-40X MMeeT COBCTBEHHYIO SHEPrOHE3ABUCKMYIO NaMsTb, B KOTOPYHO pe3epBUPYIOTCS
BCE AaHHble, noslyyaeMble B xoae paboTbl. Mocne 3anycka paboTbl, NpUbop MOXET 6biTb OTKIOYEH OT

KOMMbOTEPA AN aBTOHOMHOM pa6OTbI.

Bo BPEMA BbINOJHEHUA pa6OTbI rapaHTUPYETCA COXPaAHHOCTb BCEX MOJTYYEHHbLIX 3KCNEPUMEHTAJ1b-
HbIX AdHHbIX N COXPaHEHWE MOJIHOMO KOHTPOJIA HaA 3KCNEPUMEHTOM HE3ABUCMMO OT MOAKMOYEHUA K KOM-

nbloTepy.

B npubope 1 ynpaBnsiolwen nporpaMMe MMEKOTCS CPEeACTBA MOJSb30BaTENbCKMX 3alUMT M PYHKUMM

camoamnarHocTuku npubopa.



ITo Bcem BompocaM, CBSI3aHHBIM C IKCILTyaTalue U 00CIyKUBaHUEM MTpuOopa, mpochda 00-

pauaThcs 1o ANEeKTPOHHON noyTe:  potentiostat@mail.ru.

Takxe, npocuM Bac obpaluaTtbCa No ykazaHHOMY 3/1EKTPOHHOMY aapecy ¢ Bawwu npocbbamu, noxe-

NaHUSIMK UM 3aMeYaHnaIMK, Kacarowmnmmes paboTbl npubopa n nporpaMMHOro obecneveHus.

O6HOBNEHWS MPOrpaMM, AOMOSNHUTENBHYIO MHMOPMALIMIO, CMIMCOK MPOAYKUMM M AOKYMEHTALMIO MO

Hewu Bbl MOXeTe HaWTu No agpecy B MHTepHeTe: www.potentiostat.ru.
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I. OMNCAHUE U PABOTA MPUBOPA

1.1. TEXHWUYECKMUE XAPAKTEPUCTUKU
OCHOBHbIEe BO3MOXHOCTM NoTeHLUMOoCcTaTa-rasibBaHocrata P-40X

(6a30Bbiit 610k NOTEHUMOCTATA):
®  Peructpaums noteHuMana pasoMKHyTON Lienu

®  ToTeHuMoCTaTUYECKNiA pexxuM paboTbl

lanbBaHOCTATUYECKUIA PEXUM PaboThI

CTyneHYaTbln MOTEHLMOCTATUYECKUNA PEXUM

CTyneH4YaTbIVi ranbBaHOCTATUYECKUIA PEXUM

JIHelHas pa3BepTKa noTeHumana

Linknnyeckas pasBepTka noTeHuUmnana

JInHelHas pa3BepTKa ToKa

Linknnyeckas pasBepTka TOKa

XpoHoaMnepoMeTpus

XPOHOMOTEHLIMOMETPUS

XpOHOKY/IOHOMETpUs

MoTeHUMOCTAaTUYECKUIA CUrHAM NPOU3BOJIbHONM (hOopMbI

anbBaHOCTATUYECKUIA CUrHAN NPOU3BOSIbLHON (hOPMbI

JIHenHas nonspwv3auus

Linknuyeckas nonsapwvsaums

MoTeHUMOANHAMUYECKUIN PEXUM

lanbBaHOAMHAMUYECKMI PEXUM

NMnynbcHbIn (ocumnnorpaduyeckmnin) pexxmMm pa3BepTKu noTeHumana

MMnynbcHbIN (ocumnnorpacdmyecknin) pexxuM pa3BepTku Toka

MMnynbcHbIN (ocumnnorpadmyeckunii) NOTEHLIMOCTATUUECKUI PEXUM CUMHAMNa NPOU3BO/bHON (hopMbl

MMnynbcHbIM (ocumnnorpacduyeckuii) ranbBaHOCTAaTUUECKUI PEXUM CUIHaNa Npou3Bo/bHOM (hopMbl

PeXx1MM NoLuaroBoro LIMKINYECKoro nporpamMMaTtopa

Linknunuecknit 3apaa - pa3psa XUT (nporpammaTtop)

ABTOMaTMYeCKMe Anana3oHbl TOKa

Monb3oBaTeNbCckas 3alimTa rno ToKy M NoTeHuumany

®DyHKLUMM CaMOANArHOCTUKN Ha BCTPOEHHOM 3KBMBANIEHTE

[IByXCTyneH4yaToe BKIOYEHNE AYENKIN C noMoLblo pene - MOSFET-kntouein

BHYTpeHHWUIA CNOT ANS YCTaHOBKM MOAY/St YaCTOTHOrO aHanu3aTtopa

BcTpoeHHas sHeproHe3aBUCMMast MAMSATb SKCNEPUMEHTANbHBIX AaHHbIX

MpoaomkeHne paboTbl Npu OTKIOYEHUM ynpasnstoLero MK



OCHOBHbIE XapaKTEepUCTUKU UMIMYJIbCHOro NoTeHuuocTaTa-rasibBaHocrata P-40X

Tabnuua 1

OcCHOBHbIE NapaMeTpbl:

KonnyecTBo KaHanos

1

MoaxnoyeHne aYenku

2, 3, 4 aneKkTpoAa,

KOHTponb s4enku

MoTeH LlVIOCTaTVI‘-IECKI/Iﬁ, raJibBa HOCTaTVI'-IeCKI/Il‘/JI, BOJIbTMETP

MoLHOCTD:
MakcuMansHas nonsipusyto- 50 BT
LWasi MOLWHOCTb
MakcuManbHas Harpy3o4Has
Py 25 Bt

MOLLHOCTb

HanpshkeHusi, noTeHUuanbl:

MakcmManbHOe BbIXOAHOE
HanpsXXeHue

+ 17 B (MakcuManbHO AOCTUXKMMOE)

HoMuHanbHoe BbIXOAHOE Ha-
npshKeHue

+ 13.5 B (npu TOKe, COOTBETCTBYIOLLEM MaKCMMaNbHOMY)

[vanaszoHbl NoTeHumana
(HanpsxeHnsa) u nx paspe-
LeHnst

+ 2 B (80 MkB)
+ 5 B (180 MkB)

Mpeaen aonyckaemon npu-
BEIEHHOW MOrpeLlHOCTU ANs
AMana3oHoB NoTeHuMana

+0.2%
(norpeLluHoCTb NpuBeseHa K BEpXHEMY Mpeaeny AvanasoHa)

BxogHoe conpoTuBneHue
aNeKTpoMeTpa noTeHumana /
BXOAHOW TOK

10" Om / MeHee 10 nA

CKOpOCTb pa3BepTKM MOTEH- 10 mMkB/c
UMana MMHUManbHas
CKOpOCTb pa3BepTKKU MoTeH- 50 B/c *

LUMana MaKCMMaJibHa4d

ToKOBble XapaKTEpPUCTUKMU:

MakcuManbHbIV nonspu-
3YIOLMIA TOK HE MeHee

+3A

MaKCMMarbHbIA Harpy3ou-
HbI TOK HE MeHee

t3A

Jnana3oHbl Toka

8 avanasoHoB: + 3000 MA; + 200 MA; + 20 MA; £ 2000 MKA;
+ 200 MKA; + 20 MKA; + 2000 HA; + 200 HA

Pa3peLlleHune no Toky

1/ 30000 oT MakcMMyMa ANnst KaXXaoro Avana3oHa

MUWHMManNbHBIN peEKOMeHaye-
Mbl1 pabounii ToK

1 HA

AUN, UAM:

ALIM, LIAM

2 CUHXPOHHBIX AL, 16 6uT, 2 MKC.
1 LIAN, 16 6ut, 20 MKC




MakcuManbHas / MUHUManb-
Hasi CKOPOCTb perucrpaumm
JAHHbIX B MOTOKE:

1000 / 0.01 Touek/c

MakcuMMasbHoe KOMYecTso
TOYEK AaHHbIX SHEProHe3a-
BUCMMOW NaMATU

800 TbiCcay

MMNyNbCHBbIN peXuMm:

PaspelueHune no spemeHn
AN

2 - 2900 MKc, BbIbUpaeTcs aBTOMaTUYECKN

MaccmB aaHHbIX Ha OAMH
UMMNY/bC UKW LUKMKN pa3BepT-
Kn

[o 1000 To4ek, BbibMpaeTcs aBToMaTUYeCcKn

PaspelueHune no BpemMeHn
LA

20 - 65000 MKc (Ans UMNYNIbCHOTO PeXKMa NPOoU3BOJIbHOM (hOPMbI)

[nanasoH pa3BepTokK Mno-

Ot 10 go 10 000 BonbT B cekyHAY* (AN MMNYNbCHOrO peXxuma pas-

TeHuunana BEPTKM)
O6wme napaMeTpbl:

NHTepderic MK USB

lanbBaHM4Yeckas pasBs3ka EcTb

USB-nHTepdeica

Tpebosanus Kk MK (MUHK-
MasibHble)

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

[JononHutenbHble TpeboBa-
Hus K MK

Pycckuii s13bIK onepaumoHHON CUCTEMBI,
CTQHAAPTHBIV pa3Mep LWPUPTOB CUCTEMBI.
Pa3pelueHne 3kpaHa No BepTuKanu - He MeHee 900 nukcenen,
Mo ropu3oHTann — He meHee 1000 nukcenen,
pekoMeHayeMoe pa3peweHune — 1920x1080

[abapuTHble pasMepbl, MM 361x233x101
Macca 6e3 ynakoBKku, Kr 5.5
MakcuManbHas notpeénsie-

150 Bt

Mas MOLWHOCTb OT CETU ne-
PEMEHHOI0 TOKa

Cesi3b 3emnn npubopa ¢ cu-
NOBbLIM 3a3eM/IEHNEM pO3eT-
kn 220B

Bceraa coeanHeH

* B 3aBMCMMOCTW OT AMana3oHa rnoTeHuMana v BeMYMHbLI CKOPOCTU pa3BepTKU, ByaeT BblbMpaTbCs

BbICOTA LLAra UMpoBOro CMHTE3a pa3BEPTKMU.




Tabnuvua 2

Anana3oHbl TOKa U Npeaesibl AONYCKAaeMbIX A/ HUX NPpUBEAEHHbIX norpelHocTen (ka-

»aas NorpewHoCcTb NpMBeeHa K BepxXHeMy npeaesly COOTBETCTBYHOLLEro Auana3oHa)

+3000 MA, £ 1% +200 MA, £ 0.2 % 120 MA, £ 0.2 %
+2000 MKA, £ 0.2 % +200 MKA, £ 0.2 % +20 MKA, £ 0.2 %
+2000 HA, £ 0.5 % 200 HA, £ 1 %

Mpubop npeaHasHayeH Ansg paboTbl OT CETU NEpPeMEHHOro Toka C HanpshkeHueM (220+10) B n vac-

ToTou 50-60 'y Npu HOpMasbHbIX KIMMATUYECKMX YCNOBUSIX SKCMyaTaumu:

TemnepaTypa oKpyxatoLlero Bo3ayxa, °C 20+5
OTHOCUTESNIbHAsA BNIAXXHOCTb OKpYXXatoLlero so3ayxa, % 45-80
aTMocdepHoe aasneHue, kMa (MM pT. CT.) 86-106 (645 —795)

He pekoMeHAayeTcs NMOCTOSIHHO 3KCMJlyaTMpPOBaTb MOTEHLMOCTAT Ha npepene ero BO3-
MOXXHOCTeW. PekoMeHAyeTCs OrpaHMYMBaTbCA TOKOBbIMM M MOLHOCTHbIMM MapaMeTpaMM Ha
ypoBHe 75% OoT MakCMManbHO AONYCTUMbIX Ana Bawero npu6opa. Takoi noagxoa He CUJIbHO
CHM3MT 3KCrJlyaTauMoOHHble BO3MOXXHOCTU nNpubopa, oaHaKO 3Ha4yuTeNIbHO NMPOAJIUT CPOK €ero
cnyx6bl. MakcMManbHble XapaKTepUCTUKM B 06LeM crlyyae paccuMTaHbl npexae BCero Ha He-

AONroBpeMeHHOoe peXxuMbl paboTbl.

Takoxke Heo6xoaAMMO BHMMaTeNbHOe ObpalleHne ¢ HU3KOOMHbIMM O6pa3suamMu npu pabo-
Te C HUMU B KaKOM JIN60 NOTEHLUMOCTAaTUYECKOM pexxuMme. B TakMX ciyyasix HaCTosITe/IbHO pe-

KOMeHAYyeTCA NCnoJib3oBaTb raJibBaHOCTaTU4YECKUe peXkmMmbl.

MuHMManbHO peKkoMeHAlyeMoe OMMYEeCKoe COmnpoTUBJ/IeHue TecTtupyeMmoro obpasua ans

NOTEHLMOCTAaTUUYECKOro pexxmMa i pa3/iIMyHbIX AManasoHOB noTeHumasna npubopa:




Anana3oH noTteHuMana MuHMManbHOEe OMMYECKOe CONpoTUBIIEHUE
+2B 7 MUNINOM

+5B 20 Mmunanom

BHMMaHue: npu 60nee HM3KUX OMMYECKUX CONMPOTUBIIEHUAX PaboToCnoco6HOCTbL NMpu-

60pa B NOTEHLMOCTAaTUUECKOM PEXXUM HE rapaHTUpYeTCS.

Ecnu B BaweM 3kcnepuMeHTe Tpebyerca pabora B NOTEHLUMOCTAaTUUYECKOM peXMMe Ha
HU3KOOMHOM 06pa3Le — ocTaBnfAlTe 3anac no Toky. B npoTMBHOM c/lyuyae BesiMKka BEPOSATHOCTb
cpabaTtbiBaHMA 3aWMTbl NpMbopa NO MaKCMMaJIbHOMY TOKY C NMPUHYAUTENIbHOW OCTAHOBKOW
aKkcnepuMeHTa. TaK)ke 3TO NpaBWUJIO CNIpaBEQ/IMBO U AJIS raJibBAHOCTaTUUECKUX PEXXUMOB, ec-
NI OHM BbINOJIHAKTCA YepefAoBaHUEM C MOTEHLMOCTAaTUUECKMMU U B paboTe NnyiaHUMpyloTCA

nepexk1ro4yeHns U3 raJibBaHOCTaTUYECKUX PeXXMMOB B NOTEHLMOCTaTUYECKHne.



1.2. KOMMJIEKTHOCTb NMOCTABKMU
Tabnuua 3

KoMnneKkTHOCTb NOCTaBKU NOTEeHUMoCcTaTa-raibBaHocrara P-40X

HanmeHoBaHne Kon-Bo, wrt MNpumeyvaHue
MoTeHuunoctat P-40X 1
CeTeBoW LUHYp NUTAHUSA 1 [ns BkntoyeHns npubopa B ceTb 220 B
MpoBoA NoABOAALLMNIA S3KPAHUPOBAHHBIW C 3aXXMMOM Ana noakntoyeHns 06bLeKkToB n3mMepe-
"kpokoaun” n BNC pasbemom * HUS

. [nsa 3a3emnenus npubopa nnu noa-
Mposoa noaBoAsALWMIA C 3aXKMMOM “Kpokoann” u

1 CoeMHEHNSI dKpaHa uccneayemoro ob-

LUTbIpEBLIM pa3beMoM Tuna “baHan"”
pasua

Kabenb uHTEepdelicHbIi USB 1 Ansa noaknioyeHuns npubopa k MK
KoMnakT-AMCK C NporpaMMoK yrpaBieHust U ycTa- ) [ns paboTbl B CTaHAAPTHOM onepaum-
HOBOYHbIMW palBepaMm OHHOI cuUcTeMe
PykoBoACTBO MO 3KCnyaTaunm 1
Kopobka ynakoBo4yHasi 1

KOMNNeKkTHOCTb MOCTaBKN U BHELLHWUIA BUA an6opa MOryT 6bITb U3MEHEHDI NponU3BOAUTENEM N HE OTpaxe-

Hbl B HaCTosALWEM PYyKOBOACTBE.
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1.3. YCTPOWUCTBO U NMPUHLUN PABOTbI

MMnNynbCHbIN NOTEHUMOCTaT-ranbBaHocTaT P-40X CMOHTMPOBaH B METaN/IMYECKOM Kopryce. BHyTpu
Hero HaxoauTcs 650K MUTaHMS, paavaTop OXNAXAEHWS YCWIUTENs, aHanoroeas nnarta noteHuuocTaTa,
ynpaBnsiowas naata ¢ MHOrOBbIBOAHLIM Pa3beMOM, B KOTOPbIN MOXET 6biTb YCTAHOBMEH MOAYNb YacToT-
HOro aHanusaTopa 415 U3MepeHUs 3NeKTPOXMMUYECKOro nMneaaHca. B coctae 6a3oBoro 6510ka BxoasT Bce
Y3/1bl U KOMMOHEHTbI, HeobxoanMble AN MOMHOLEHHOrO (PYHKLMOHUPOBAHUS OAHOIMO UMMY/IbCHOMO MOTEH-
umnocTaTa-ranbBaHocTarta. Ero 610k cxema npuseaeHa Ha puc. 1.

MoTteHumocTaT P-40X umeeT ABa npeaycunutens - oauH ans Toka (i-U), apyron ans noteHumana
(U). C Hux curHan nogaetcs Ha cenekTop Tuna pabotbl (S1 — BbibupaeT pexmm paboTbl NOTeHUMocTaT —
ranbBaHOCTaT) U Ha ABYxKaHanbHbI ALIM. C cenekTopa TMna paboTbl S1 curHan obpaTHOW CBS3N NOAAETCS
Ha ycunuTenb NOoTeHUMOoCTaTa, @ C Hero Ha ycunutenb MowHocTn YM. KommyTtatop S2 cnyxuT ans nog-
KntoueHust anekTpoga Counter (BkIOYeHMs auelikn). OH COCTOUT M3 NOCNEA0BATENbHO COEAMHEHHbIX 3/1eK-
TPOMarHUTHOrO pene, U TBepAOTENbHOrO Ktova, CObpaHHOro Ha MONEBbLIX TPAaH3UCTOPaX.

MukpokoHTponnep (LMNY) ¢ saapom Cortex M4 nMOMHOCTbIO KOHTPOSIMPYET BbINOMHEHNE CO3AaHHOM
Nnonb3oBaTeNieM MporpaMmmbl, aHanU3MpyeT AaHHble TOKa, MoTeHuMana, paccyuTbiBaeT 3apsd, npoBepsieT
Hannume neperpysok, NpU3HaKoB OCTAHOBKM W BLIMOSHAET BCE OCTajibHble paboune yHKUMKU. Takxke MUK-
POKOHTPO/IEP CBSI3aH C MMUKPOCXEMOW 3HeproHesaBucnmon Flash-namsaTun. [aHHble B Hee 3anucbiBatOTCSs
Cpasy e nocne Ux MNosiBNIEHUS MO OAHOM TOYKE Ha BCEX CKOPOCTSIX perncTpauumn npubopa. dTa namsitb
MOSTHOCTBIO CTUPAETCS TONbKO (KaXXAbl pa3) nepea KaxabiM HOBbIM 3anyckoM paboTbl npubopa. Mukpo-
KOHTPO/IEp TakXKe COEANHEH C ranbBaHNYeCKn pa3Bsa3aHHbIM USB-nHTepdencom.

MomMMMO Mpoyero, B COCTaB MOTEHLUMOCTaTa BXOAUT BXOAHOW peneiHbin koMmyTaTop (K), KOTopbIn
NOAKNIOYaeT NoTeHumocTaT NMbo K BHYTpeHHEMY 3KBMBaneHTy (3), nMbo K BHEWHMM pa3beMaM Ha nepepj-
HeW naHenwn. BHyTpeHHUI 3KBMBaNeHT npeacTaBnsieT cobor Habop MOCTOSIHHbLIX PE3UCTOPOB C COMPOTUB-
neHnamm 5 Om, 5 KoM, 5 MoM, 1 cnyxuT ans npoBeaeHns AnarHoCTuku npubopa. B BbIKIOYEHHOM CO-
CTOSIHUM UMM B COCTOSIHUM OXnAaHUs paboTbl, NOTEHUMOCTAT MOAKOYEH K BHYTPEHHEMY 3KBMBASIEHTY, a
BHELUHME Pa3beMbl HU C YEM He coeaMHEHbI BHYTpY Npmnbopa KpoMe pa3OMKHYTbIX KOHTAKTOB pene KOMMy-
TaTopa.

Ha nepeaHein naHenu npubopa HaxoaaTcs TymMbnep - MHAMKATOP BK/OYEHMS MUTAHWS, Pa3beMb
ANs NoAKNYeHnsl uccnegyeMblx obpasuos. Mpubop noaknoyaeTcs K uccnegyemomy obpasuy 4deTbipbMs
nposoaamun. ns yaobcrea pabotbl ¢ XUT, pa3beMbl, MMEIOT MAapKUPOBKY MOMSIPHOCTMU.

Ha 3agHeln naHenn HaxoasaTcsl pa3beM BKIIOYEHUS B ceTb 220 B, BEHTUNATOP OXNaXAEHNS, CETEBOM
npeaoxpaHuTenb U pa3beM USB Ans NoAKIYeHNs K NepCoHaIbHOMY KOMMbIOTEpY.

N3mepuTenbHaa 3emns npubopa, COeANHEHHAst C ero KOpnycoM M MOAK/IOYEHa K CMIOBOM 3emie
po3eTkn 220B. 3emna USB uHTepdelica ranbBaHUYECKN M30NMPOBaHa OT BCEX 3TUX 3eMenib (He coeanHeHa

HW C OQHOW W3 HKX).
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BeHTUNSITOp OXNaXXAeHWsi pPa3BMBAET MakKcMMasibHble 060pOTbl TOMIbKO MpW MOAKIOYEHUM CaMOro
rpyboro AnanasoHa Toka — 3 A. Ha ocTanbHbIX AuManasoHax OH paboTaeT Ha MOHMKEHHbIX 06opoTax Ans
3KOHOMUW pecypca M MeHbLUEro 3aTarvBaHUs Mblau.

B npouecce BbINOMHEHUS paboTbl UM B PEXUME MOHUTOPMHIa MOTEHLMOCTAT MOAK/OYEH K BHELL-

Hel suenke. Mpy NpoBeaeHU aBTOMATUYECKOM AMArHOCTUKM, OH MOAK/IIOYEH K BHYTPEHHEMY 3KBMBAsIEH-

TY.
YM
— 32 T,
o e < LAM
K
REF = - [,-
COMP — ya = 1
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so L LAUM Lny

WORK . 'L |_ S J—’S 1 l
H |U Flash

3¢
4
!
Puc. 1. bnok cxema noteHuuocTtaTta P-40X.
* * &
M Potentiostat-galvanostat s *_o P-4OX
©

Puc. 2. NoTeHuunocTaT-raneBaHoctaT P-40X, nepeaHss v 3a4HAa naHenwu:

1 — pa3beMbl NOAKIIOYEHMSI U3MEPUTENbHBIX Kabenen, 2 — TyMbnep U UHANKATOP BKIOYEHUS NUTa-
HUS, 3 — pa3beM 3a3eMsIeHUs N IKPaHMPOBaHUS, 4 — BEHTUNATOP oxnaxkaeHus, 5 — USB pasbeM noaknio-

UYeHUs K KOMMbloTepy, 6 — pa3beM nuTaHus 220 B, 7 - rHe340 npeaoxpaHnTens.
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I1I. NOANOTOBKA NMPUBOPA K UCNOJIb3OBAHUIO
2.1. MEPbl BE3OIMNACHOCTHU
Mpubop MMeeT creaytolme annapaTHble TUMbl 3aLLUUThI:

e 3awuTa OT MNpEBbILEHNS abCONMIOTHOrO BbIXOAHOMO TOKA Ha ypoBHe 3.5 A anmnapaTHO (CXEMOTEXHU-

YeCKoe OorpaHn4yeHne ToKa BbIXOAHOIO YCUNUTENA MOLLI,HOCTVI);

e 3dlUNTa BXOAHbIX KAaCKaAdoB Mpwn MnpeBbIlUEHNN BXOAHOIO HaAMpAXXEHUA HeE 6onee 4yem Ha 20 B ot

MaKCMMaJlIbHOIoO BbIXOAHOIO HanpsaXeHus npm6opa;

e 3awuTa OT neperpeBa YCUIUTENS MOLIHOCTU. B cnydyae MpeBbIWEHUS MaKCMMaNbHO AOMYCTUMOW
TeMmnepaTypsbl, pabota npubopa 6yaeT octaHoBneHa. B ynpasnstowemM MO 6yaeTt BbicTaBneH dnar
aBapuu. MpoaomkuTb paboTy MOXHO ByAEeT TOMbKO C MOMOLLbIO PyYHOro nepesanycka nocne Toro,

Kak npnbop OCTbIHET A0 6e30MacHoN TeMnepaTypbl.

KpoMe Toro, npeaycMoTpeHbl creaytolime nosyannapaTHble TUMbl 3aLuT:

e Meperpyska Nno TOKy B KaXAOM AMarnasoHe NpUBOAUT K NEPEKIoYeHnio Ha 6onee rpy6biii AnanasoH
WNW 3aBepLUeHMIO PaboTbl LWara-umMkna paboTbl, eCn Neperpyska NpPoOMCXOAMT Ha CTaplueM Auana-
30He. 3aBo/ACKas YCTaBka cpabaTbiBaHMs 3alMTbl Ha caMoM rpy6oM amanasoHe — 3.2 A. Bpems

cpabaTbiBaHus — 2 MC;

e 3awmTa OT MpeBbIEeHUs HanpsXeHus (noTeHuMana) Ans KaXxaoro AvanasoHa noTeHuuana Kak rno

“3MepSIEMOMY, TaK U MO 3a1aBaeMOMy HanpsbkeHuio (NoTeHumany). Bpems cpabaTbiBaHus — 2 MC;

e [lonb3oBaTenbckas 3awmTa no TOoKy (3apaetcs 6e3onacHoe OKHO OT - A0, MPU BbIXOAE M3 KOTOPOro
NPOVCXOAUT 3aBeplueHne wara/unkna pabotbl). Bpemsi cpabaTbiBaHMa — 2 Mc. HacTpauBaeTcs

nonb3oBateneM B yrpasnstowem 0.

o [lonb3oBaTenbckas 3awmMTa no noteHuuany (3agaetcs 6e3onacHoe OKHO OT - A0, MpU  BbIXoAe U3
KOTOPOro MpomMcxXoamT 3aBeplueHune wara/umkna pabotbl). BpeMsi cpabaTbiBaHus — 2 Mc. HacTtpaum-

BAETCS Nonb30BaTenem B ynpasnstowem MO.

Kopnyc v waccu npnbopa 3NeKTPUYECKU COEAMHEHBI C €r0 U3MEPUTENIbHOM 3EMJIEN U COEAMHEHBI C
CUNOBbIM 3a3eMrieHneM po3eTkn 220B. 3emns USB uHTepdelica ranbBaHnyeckn HE coeaMHeHa HU C OAHOM

N3 3TNX 3EMENb.

He pekoMeHAyeTcs MOCTOSIHHO 3KCMyaTMpoBaTb MpUBOp Ha npeaene ero BO3MOXHOCTEW. Peko-
MeHAYeTCs OrpaHM4YMBaTbCS TOKOBBIMM U MOLLHOCTHbIMM MapaMeTpaMu Ha ypoBHe 75% OT MakcuMMasnbHO
AOMyCTMMbIX Ans Bawero npubopa. Takon noaxod He CUIbHO CHU3WUT 3KCMlyaTauMOHHbIE BO3MOXHOCTM

npunbopa, oAHaKO 3HAYUTENbHO NPOAUT CPOK ero Ciy»xobbl.
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3anpewjaerca:

AKCnyaTUpoBaTb NpU6op B6/1M3n 06bEKTOB U YCTAHOBOK, SAABNIAIOLWMMMUCA UCTOUHUKAMMU
CWJIbHOIO TEMNJIOBOro, CBETOBOr0, 3/IEKTPUUYECKOI0 WJIN 3/IEKTPOMArHUTHOIO U3JTyYeHUi,

BJIMSIHUIO KOTOPbIX MOXET 6bITb NnoaBep)keH nNnpu6éop.

MonagaHue XuAKOCTM N060ro TMNa UM MexaHUYeckux rnpeameTos (Yepe3 BeHTUNSALUM-

OHHbIE pelleTKN WK MHaye) BHYTpb npubopa.

dkcnnyaTtaums npubopa B yC/NI0BMSIX MOBbILIEHHONW 3amnbUIeHHOCTM WM KOPPO3MOHHOM

AKTUBHOCTHU OKpYXKaloLuei cpeabl.

JkcnnyaTupoBaTtbh NpU6GOpP B YCNOBUSIX Aa)XKe KPAaTKOBPEMEHHOro Win UMNyJsibCHOro Bo3-

aencTeus ANIEKTPUNYECKUX, DNNEKTPOMArHUTHbIX, MAarHUTHbIX UJIN UHbIX NOMEX.

AonyckaTtb HeafgeKBaTHble MeXaHu4yeckue BO3AEeACTBMUA Ha npubop, BCKpbiBaTb €ro, uc-
noJsib30BaTb HE NO Ha3HA4Y€HUIO, NPUHYANTENIbHO OCTaHaBJ/INBaTb BEHTUJIATOPbI OXJ1aXX-

AeHusa npubopa.

AKCJlyaTUpoBaTbh NpPU6OpP B YCNIOBUSAX, 3aTPYAHAIOWMUX AOCTYN BO3AyXa U3 OKpYXato-
el cpeabl K BERHTUIATOPY 3aAHel naHenu u Kopnycy npu6opa u oTBOA Temnsa uyepes
BEHTUISILMOHHbIE OTBEPCTUSA NepeaHel NaHesn U OT Kopnyca Npu6opa B OKPY)XKaloLLyH

cpeny.

MpousBoanTb Kakue-nnbo AeACTBUSA C uccneayeMmbiM o6bpasyom u kabensmum noaksro-
YyeHus1 K HeMy npubopa npu BKNOYEHHOM 3nektpoae Counter, B TOM uucne nocne 3a-

BepLlUeHNS SKCMepMMeHTa C He Bbik/1lo4YeHHbIM Counter anekTpoaoMm.

3anpewjaetcsa noaksiouaTtb K Nnpubopy muccneayemblie 06beKTbl aKTUBHOIO TUMa, KOTO-
pbie MOryT ABNATbCA UCTOYHUKAMU TOKa HanpsXeHua win MOLWHOCTU npeBblllalouwmMmm

MaKCUMMaJibHO AONYCTUMbIE A1 AaHHOro npubopa.

3anpewaeTca nonagaHue Ha pa3beMbl NMOAK/IIOUEHUS 3JeKTPoAoB (M3MepuTesibHble
BbiBOAbI) NpU6Gopa HanpshKeHusi, NpeBbillaoLero MakCMMasibHOe nosisipusylollee Ha-

npshkeHue 6onee yem Ha 20 B.

3anpewaeTca Tak WIM MHauye NOAK/YaTb WM AONYCKaTb KOHTAKT U3MEpPMUTEsIbHbIX
BbIBOAOB Npubopa C ApPYyrMMM 3/1eKTpUueckuMu npubopamu (BOSIbTMETPbI, OCLMNO-
rpacbl, 3N1eKTPOHHbIE Harpy3kuM U UCTOYHUKN NUTAHMS, S/IEKTPUUYECKUI KOHTAKT C Me-
Ta/sIMuecKkoii Mebenbio, CTaHKW, 3/IEKTPOUHCTPYMEHT, 3NeKTpoo6opyaoBaHue wnu

aneKkTponpubopbl, noaknrovaemblie k cetn 220 B u 1.n.).
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2.2. NOArotToBKA K PABOTE

MNepen Havanom paboTbl ¢ NpubopoM BHUMATENbHO (!) M3yunTe pyKOBOACTBO MO 3KCMyaTauuu, a
TaKXXe 03HaKOMWUTECHb C MpaBWIAMU MOAKIHOYEHUS U HAa3HAUYEHMEM OpraHOB YNpaBfeHWUs Ha 3aHen u ne-

peaHel naHensx npubopa.

Ecnn xpaHeHne u TpaHcnopTupoBaHue npubopa NpoOU3BOAWIUCHE B YC/IOBUSIX, OT/IMYAIOLWMXCS OT
pabounx, To nNepea BKIOYEHMEM HeobxoanMo BblaepaTb Npubop B paboumx ycnoBusix He MeHee 2-X 4a-
coB (3TO HeobxoanMO, Hanpumep, Ans NpeaoTBPaLLEHNS BbiNaAEeHMS KOHAEHCATa Ha BHYTPEHHUX 3/iEMeH-

Tax npubopa).

[anee pa3mectute npubop Ha paboyem MecTe, obecrneumB yaobcTBO paboTbl U CBOGOAHBIM AOCTYN
XONTIOAHOro BO3AyXa K 3afHel cTeHke npubopa, a Takxke CBO6OAHbIM OTTOK TEMIOro BO3AyXa OT nepeaHen.
3anpelyaetcs noasepratb Npubop BO3AENCTBUIO MPSIMOrO COMIHEYHOrO CBETA, pacrnonaratb ero B6/M3M

3NeKTpOHarpeBaTesibHbIX U TENNOBbIAENSAOWNX NPUOOPOB U YCTAHOBOK.

Mepen npoBepkoii Npubopa HeO6X0AMMO YCTaHOBWUTb Ha MK nporpamMmy ynpaBneHus npubopoM u
ApaiBepa, HaxoasLWMecs Ha npunaraloleMmcss K npubopy KOMMaKT-AMCKE, COeaMHWUTb Npubop kabenem c
MK, 3a3eMNUTb U NOAK/IOYUTL K CETU NEepPEMEHHOro Toka. [ns BKIoYeHUs npubopa HeO6X0AMMO HaXaTb

KpaCHYIO KHOMKY Ha 3aAHen naHenu.

Ana npoBepku Npubopa MOXHO BOCMOSIb30BaTbCA BCTPOEHHbIMU B MO (DYHKUMAMU AMArHOCTUKM

(obcnyxxusaHue npubopa).
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2.3. NPOrPAMMHOE OBECINEYEHUE U APAVNBEPA

2.3.1. PekoMeHAaLMM NO NOAKIOYEHUIO NpUbopa K KOMNbIOTEPY

USB kabenb noakntoyeHnst npubopa K KOMMbOTEPY HEO6XO0AMMO PacrofioXWTb MaKCMMainbHO yAa-

NEHHO OT Kabenel nuTaHus cetn 220B. Hu B koeM criyyae He nepenneTaiTe 3Tv kabenw.

Mcnonb3oBaHne xopowero USB kabensi n xopolee coctosiHe USB pasbemoB npubopa M KOMMblO-
Tepa obecneunBatoT MakcuMasnbHyto 3awmTty USB nHTepdelica ot nomex. MNocrtapanTech cneauTb 3a
TeM, 4Tobbl USB pa3sbem npubopa He pacwatbiBancd. ObbIYHO 3TO NPOMCXOAMT OT YacTblX nepe-

K/loMeHWU kabens n BedeT K noTepe HaAeXHOCTN KOHTAKTa 3KpaHa kabens.

Mpu HeobxoanMOCTM ncnonb3oBaHus USB xaboB, pa3BeTBUTENEN U ApYyrnx NOAO6HbIX YCTPOMCTB, a
Takke 3aMeHbl USB kabens, noxanyicra, UCMonb3ynTe kayecTBeHHoe ob6opyaoBaHMe, MocTapau-
Tecb m3beratb AEWEBbIX M3AENUIN M COMHUTENbHLIX MPOU3BOAMTENEN. PeKkoMeHAyeTCs MCnosb30o-

BaTb NpoceccmoHansHoe USB o6opyaoBaHye.

MocTapaiTecb He paboTaTb Ha KOMMbIOTEPE C APYrMMU MporpaMMamMu BO BpeMs paboTbl npubopa.
KpaliHe enaTenbHO, YTo6bl KOMMBLIOTEP U €ro OnepaLMoHHas cucTeMa 6binv B XOPOLLIEM COCTOSI-

HUWN.

[ns 60pbbbl C MoMexaMu NpUBop PeKOMEHAYETCS 3a3eMNTb, @ UCCNeAyeMbIN 06bEKT NOMECTUTb B

METaN/IMYECKUI 3KpaH.

2.3.2. YcTaHOBKa NporpamMMbl U ApanBepoB

BcTaBbTe KOMNAKT ANCK M3 KOMMeKTaumu npubopa B CD npusBoa Bawero koMnbloTepa.

CronupyinTe coaepXXuMoe KOMMakT-agucka (nanka ES8) B kenaemoe MeCTO Ha XeCTKOM aucke Ba-
wero MK, >xenatenbHo, 4Tobbl MyTb K 3TOM Manke He coaepxan Pycckux 6yKB M 6bla Kak MOXHO
Kopoue, Jlyylle BCero B KOpeHb XeCTKOro Ancka. B onepaumoHHbix cuctemax Windows 7 n 8 HE wnc-

nonb3yiiTe nanku Program Files u MHble CO3AQHHBLIE CUCTEMOV ANS €€ HYXA,.
MoaxnounTe Baw Npubop K KOMMbIOTEPY M BKIHOUYUTE €ro.

Mpu NpaBWNbHO YCTaHOB/EHHBLIX ApanBepax Npubop Ao/MKeH onpeaensitbcsa B cnvcke 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. Buag aucnetyepa 3agav OI'IepaLI,MOHHOIZ CUCTEMbI C NOAKSIIOYEHHBIM MPUHOpPOM.
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Mpu NnepBoM NoakItYeHUM Npubopa, ckopee Bcero, NoTpedbyeTcs YCTaHOBUTL ApariBepa K npubopy.

OHu HaxopsATca B nanke Drivers.

Ecnun npu BktoveHMn npubopa onepaumoHHasl CUCTeMa caMa He OTKPOEeT MacTep YCTaHOBKM Apai-
BEpa, TO ero HeobxoAMMO 3anyCTUTb B AMCMETYEPE YCTPOUCTB Ballero komnbtoTepa. s 3TOro, B CNncKe
USB ycTpoicTB (M1 B KOHTPOJIIEPaxX YHMBEPCANbHOM MOCNEA0BATENIbHON LWMHbI - CM PUC. BbILE) HYXXHO
BblIOpaTb YCTPOWCTBO, KOTOPOE MOSIBASIETCS B MOMEHT BK/OYEeHMs1 npubopa. [lanee HyXXHO 3aiTh B €ro

CBOICTBA M YCTaHOBUTbL (NepeycTaHoBUTb, 0OHOBUTL) ApaiiBep.

B nosBuBLUEMCS MacTepe YCTaHOBKM AparBepa, HeobxoauMMo BblbpaTb YCTAHOBKY M3 yKa3aHHOMO
mecta (HE u3 mHTepHeTa). Cneaysl yka3aHMsM MacTepa, YCTaHoBuTe ApaviBep w3 nanku Drivers\CDM
2.08.24 WHQL Certified (ans atoro Heobxoammo 6yaeT Ha 0OAHOM U3 3TanoB YCTAHOBKM BblbpaTb 3Ty nanky

ncnonb3ys kHomky “0630p” nnm nogobHyo, B 3aBUCMMOCTM OT TUMA ONepaLUMOHHON CUCTEMBI).

CtpykTypa n cogepxunmoe nankun ES8:

- 3 Es8 nanka, Konupyerad Ha ﬁ{ecmwﬁ ONCH KOMNEKTEPE
= 3 pac nanka ¢ AoKyMeHTaUHer
3 &M NPHRMEREl MCNONE30BEHUA (LONONHATENEHAA LOKMEHTALWA)
) Basic OCHOBHAR AOKYMEHTALWA (MHCTRYKUMK K NprBopan k MO)
= [ Drivers nanka ¢ Apafeeparm
* [ COM 2.08.24 WHOL Certified Nanka, B KOTOPOW XpaHuTCA pekomMeHLyemMeld K DyYHON yCTaHoBKe Apaieep npubopa
=l I3 Program nanka ¢ paboded nporpamMMor (3anyckasmbld harn ESS HaxoauTCa B Held)
) CFgFiles cmyedHele dainel nporpammel
I ExportFiles B ATOW NANKe ¥paHaTCa SKCNOpTURYEMBIE W3 NROrpaMMel JaHHBIS (Bt «ls)
j :;th‘;_l nanka ¢ NoNE30BaTENECKMMK HACTROAKEMM NPOTPamME! (NPodunArK)
OrErles

B 3Ty Nanky COXpaHATCA 3KCNepUMeHTENEHEIS AaHHEE l:l-’l3 Hee e W OTKprEIEiI-OTCFI:I

_ Rt B 3Ty Nanky CoXpaHanTea pabodne pesitel NPOrpaMMaTopa M eoHHHYHBIX DEHMMOE

Puc. 4. CtpykTypa u cogep>xxmmoe nariku ES8.

2.3.3. 3anyck ynpaBasilowien nporpaMmmbl
e [oaknounte K KOMMNbloTepy Npubop 1 BKIOUUTE ero.
e [lopoxauTe 5-7 cekyHA Ans Toro, 4Tobbl NPUGOpP onpeaenuics onepaurMoHHOW CUCTEMON.
e 3anyctvTe ynpasnsiowyo nporpamMmy ES8 n3 nanku Programs (KpacHOWM CTpenkon nokasaHa 3anyc-

Kaemasi IporpaMMa, CMHei CkobKoM — Nanku co BCroMoraTeSibHbIMK (aitiaMm nporpamMMmbl):

) CFgFiles

) ExportFiles

) Profiles

) WiorkFiles

) wworksetupFiles

FPESE -

Puc. 5. CTpykTypa nanku c paboyeli nporpamMmMoin.
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2.3.4. Pa6oTta c nporpammoii ES8

MoteHumoctaT P-40X paboTaeT noa ynpasfeHWeM cneumann3npoBaHHOro nporpaMMHoro obecne-

yeHus ESS.

MporpamMmHoe obecneyenue (MO) cnyXuT Ans Co3haHnsa U KOHMUIypupoBaHUs SKCNEPUMEHTANIbHOM
paboyeli nporpaMmsbl, 3anycka paboTbl, OTOOpaXkeHns, MPOCMOTPa U NEPBUYHON 06paboTKM IKCNEPUMEH-
Ta/bHbIX AaHHbIX. MpK 3anycke nonb3oBaTenieM paboTbl, B NpUGOP 3arpyXxaeTcs co3faHHash Ha 3TOT Mo-
MEHT paboyasi nporpamMMa, NoSIHOCTbIO CTUPAETCS NaMsATb AaHHbIX. TakKe B HEr0 3arpy><atoTCst HaCTPOMNKM

MoSb30BaTeNbCKUX 3alUMT. Mocne 3Toro ynpasnsiolas nporpaMMa AaeT npubopy KoMaHay 3anyCcTuTb pa-
6oTy.

Mpubop caM cneauT 3a BbIMOJHEHWEM 3arpy)XeHHOM B Hero paboueli nporpaMMbl. YnpaensioLlas
nporpaMMa ornpaluvMBaeT Npubop ¢ HeO6X0ANMON NEPUOANYHOCTBIO U OTOBPAXKAET ero TEKYLLEE COCTOSIHUE.

Mpu 3TOM OHa HUKaK He BNUSIET U HE BMELIMBAETCS B BbINOMHEHNE paboyeli NporpaMMmbl.

B ynpaensioweit nporpaMme B 060/ MOMEHT MOXHO OTKIHOUYUTL MpUGOP OT KOMMbioTepa. [pu
3TOM Npubop NpoaocMKMT paboTy 6e3 Hero. [lanee MOXHO, HanpuMep, NOAKIIOYUTL K NMporpaMMme Apyrow
MMeEIoLLUIACA NpUBop 1 NMPOBECTM HEOBXOAUMbIE MAHUMYNAUMK C HUM. lMpu HeobxoaMMOCTH, B Npouecce pa-
60Tbl NpUBopa, MOXHO HEOrPaHUMYEHHOE YWUC/IO Pa3 MOAKIYATLCA K HEMY M OTK/OUATbCA OT HEro B

ynpaBnstoLlen NporpamMMe. 3TO HUKaK He OTPa3UTCS Ha BbIMOMHEHUM paboyeit MporpamMmsl.

B npouecce paboTbl M3 ynpaBnsitoLen NporpaMMbl MOXXHO BbIMONHWUTL Cieaytolmne AencTeus ¢ npu-

6opom:
e CneauTb 3a BbIMNOMHEHWEM paboTbl Kak B rpadMyeckoM, Tak 1 B UMGMPOBOM NpeacTaBEHUN.

e [loctaBuTb NpubOp Ha May3y, a NOTOM CHOBA €ro 3anyCTUTb C 3TOMO )X€ MOMEHTA NMOBTOPHbLIM HaXa-
TMEM KHOMKKM “nay3a”. B coCTOsiHMKM May3bl MOTEHUMOCTAT NEPEXOAUT B PEXMM MOHWUTOPUHIa, TO
€CTb, oTOOpaXkaeT noTeHUnan pa3oMkHyTon uenu (noteHuman PL) Ha noaknoyeHHOM obpasue, HO
paboyasi nporpaMMa npv 3TOM OCTaHOB/EHa (BPeMs U 3apsabl HE MHKPEMEHTUPYIOTCS, Pa3BEpPTKM
OCTaHOBJEHbI M HE MAyT, NoTeHuman otobpaxaetca B N0, HO He coxpaHsieTcs). Onepaumnio MOXHO

NOBTOPATb CKOJ/1IbKO YroaoHO pas. AnuTenbHOCTb nay3bl HE OrpaHNU4€EHa.

o  MOXHO NPUHYAUTENLHO ﬂepeﬁTVl K BbINOMHEHUIO CNEAYIOLWEro wara, UnKia nporpamMmmbl, Uan poaa
paboTbl (yCTaHOBNEHUE nepes uaMepeHrneM, naMepeHune noteHumana PL|, yctaHoBneHue noTeHuma-

na PL n TA, B 3aBUCMMOCTM OT coaepXxaHus paboyert NporpaMMmbl).
e OcrtaHoBUTb paboTy npubopa.
e 3arpy3uTb U3 oxuaatowero paboty npmbopa nMetowmnecs B HEM 3KCNEPUMEHTAsbHbIE AAHHbIE.

e 3anyCTuTb PEXMM MOHUTOPUHIA U OCTAHOBUTbL €ro B /060 MOMEHT.
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Mocne Toro, Kak Npubop 3aBepLUN BbINOSIHEHWE 3arpy>KEHHOM B HEr0 NMpPOrpamMMbl, OH NEPEXOAUT B
PEXMM OXMAaHWUS. ECniv npu 3TOM OH NOAKJIOYEH K MPOrpaMMe, TO OHa Cpa3y aBTOMATMUYECKW 3arpysuT U3
HEro BCe MMEIOLLMECS] SKCMEPUMEHTAsbHbIM AaHHbIe, U BbICTAaBUT Ans Hero dnar oxuaaHus. MNocne 3Toro
MOXXHO 3anyCTuUTb Ha HeM paboTy 3aHOBO, HaNpuMep, C APYrMM 06pa3LoM, WU NPOrPaMMHO BbIK/THOUYNTD.
Ecnu npubop He 6bin Moak/MOYeH K MporpaMMe, TO MOJb30BaTeNl0 HEOOXOAMMO CaMOCTOSATENBHO, HaXaB

KHOMKY 3arpy3Ku AaHHbIX, CKayaTb AaHHble 13 npubopa.

MomuMo 3TOro, ecnm NpM6op NOAKIIOHEH K KOMMbIOTEPY U NpoOrpaMMme, To AaHHble 6y-
AyT aBTOMaTUUYECKMN 3arpyXaTbCs U3 Hero npsiMo B npouecce pa6otbl. Bnarogaps aToMy cuc-
TeMa npubop-koMnbloTep paboTaeT hakTUUECKM B peasibHOM BpeMeHu ¢ 6ycdepusaumneit aaH-
HbIX B npu6ope (B ero 3HeproHe3aBMCUMOW NamMsATH). B c/lyuae BO3SHMKHOBEHUS KaKoOW 1M60
HewWTaTHOi cuTyauuu (HanpuMep, npu notepe nuTaHus 220B), Bce 3aperncTrpupoBaHHbie
AaHHbIe B 11060M cniyyae 6yayT coxpaHeHbl B NaMATH Npubopa Aa)ke Nocse ero BbiK/HUeHUs,
M MOryT 6bITb OTrpy)><€Hbl U3 HEro B 11060/ MOMEHT A0 crieAyloLero akcnepMMeHTa (Wam ne-

pe3arpy)eHbl B npoLecce BbIMOJIHEHUS TeKyLlero SKCnepuMeHTa).

Takxe, B NporpaMMe MOXHO NMEpENTU B pexuM 06paboTkn AaHHbIX (OTOBPAXXEHUS YXKE UMEIOLIMX-
Cl, WK TOJIbKO YTO 3arpy>KEeHHbIX 3KCMEPUMEHTAsbHbIX AaHHbIX). OTO HUKAK HE NMOBNUSET Ha paboTy npu-
6opa. Ta yacTb NporpamMmMbl, KOTopasi OTBETCTBEHHA 3@ CBSA3b C NPUBGOPOM, NMPOAC/IKUT cHOp U OTobpare-
HME TeKyLMX AaHHbIX. YacTb e MporpamMMbl, OTBETCTBEHHAs 3a 06paboTKy, AaHHbIX, ByAeT AOoCTynHa
NoNb30BaATENIO AN AETaNbHOrO NMPOCMOTPA, OTOBPAXKEHWUS U MAHUMYSILMKU C NIIOBbIMM, YXKEe UMEIOLLMMUCS
Ha »ecTkoM aucke MK aaHHbIMK. TO eCcTb MOXHO 06pabaTbiBaTb, NPOCMaTPUBATL U MaHUMNyNMpoBaTh (yaa-
naTb, 06beAVHSTb, HaknaabiBaTb APYr Ha Apyra M T.M.) 3arpy>XeHHbIMU WM UMEIOWMMUCS HA XKECTKOM

AVCKEe 3KCNepuMeHTanbHbIMW AaHHBIMK NPSIMO BO BpeMs paboTbl npubopa.

Bonee noapobHyto MHGMOPMaLMIO O BO3MOXHOCTSIX NPOrpaMMHOro obecneyeHns Bbl MoxeTe HanTu
B AOKYMEHTaUuM K NporpaMMHOMY obecneyeHuto Ha YCTaHOBOYHOM AMCKe M3 KOMMekTaumu npubopa unm
Ha odumumanbHOM canTte www.potentiostat.ru B pasgene 3arpy3ok. B HacTosileM pyKOBOACTBE OHa He

OMUCbIBAETCA.

MeToauka YCTAaHOBKM npaﬁBepOB, coaepXXnMMoe KoMMnakKT-anucka, BHELWHWUIA BUA ynpaBnmomeVl npo-
rpamMMmbl U €€ CbYHKLI,MOHaJ'IbHOCTb MOryT U3MEHATbLCA NO MeEpe 06HOBNEHMSA KaK CaMoro |_|O, TaK U an6o-

poB, N03TOMy 6onee NogpobHO ONMcaHbl B AOMONHUTENbHOW AOKYMEHTALMMN.

Bce HeobxoauMble MHCTPYKUMM HaxoasTCs Ha YCTaHOBOYHOM Aucke Bawero npubopa. Camble no-
cneaHune Bepcun MO 1 Bcel AOKYMEHTaUMM K HeMy M npubopam Bbl MoXeTe HalTK Ha oduumManbHOM caiTe
B MHTepHeTe www.potentiostat.ru. MporpaMmMHoe obecneyeHre pekoMeHayeTCst 06HOBNATL XOTs 6bl pa3

B KBapTar.

Pe3toMunpys, aeTanbHasi cxeMa paboTbl npubopa 1 MO BbIrNSAWT cneayowmm 06pasomM:
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1)
2)
3)

4)

5)

6)

7)

8)

9)

Mpubop noakntovaeTcs nonb3osatenem B 10 ESS.
C nomowbto MO nonb3oBaTtenb co3aaeT pabouyto Nporpammy.
Monb3oBaTeNb NOAKYAET UcCreayeMbI 06bEKT K Npubopy.

Ans Toro, YTobbl YAOCTOBEPUTLCS, YTO MUCCIedyeMbl O6BEKT MOAKIOYEH MPaBWUIbHO, PEKOMEH-
AYETCS Ha HEKOTOPOE BPeMs 3anyCTUTb MOHUTOPUHT. M0 BENMYMHE U3MEPEHHOrO NOTEHUMana pa-
30MKHYTOW LENW, Kak MpaBW/o, MOXHO AMAarHOCTUPOBaTb Hanmume 06pbIBOB, MEPENOItoCOBKYU,

HencnpaBHOCTM obpasua 1 Tn.

Monb3oBaTeNb 3anyckaeT paboTy. Mpy 3TOM aBTOMATUYECKM MPOM30MAYT Cleaytolme AeNCTBUS:
B 3TOT, M TO/IbKO B 3TOT MOMEHT B MNpubope ByaeT CcTepTa NaMsTb SKCNEPUMEHTASbHbIX AAHHbIX,
B Npubop 6yaeT 3arpyxeHa paboyas MporpamMMa M HacTpOMKM 3awwmT, 6yaeT 3anylueHa pabota. B
MO npu 3ToM 6yaeT 06HYNEH MacCUB AaHHbIX, B KOTOPbIM 6yayT ckauMBaTbCa AaHHblE U3 Npubopa
(oH Takxe Bceraa ObHyNsSIETCA NpU NepenoakniodeHnn npuéopa B MO MM nepesanycke camoro
Mo).

HenocpeacTBeHHO nepea 3anyckoM paboTsl, ynpasnsiowee MO yTOYHUT y MoSb30BaTeNs Ha3Ba-
HWe 3aryCcKaeMoro 3KCrnepuMeHTa (ero M3HavasnbHbli TekcT 6yaeT B3aT B MO U3 CTPOKM KOMMEH-
Tapus). OHO 6yaeT COXpaHeHO B 3HEProHEe3aBWCMMOWM MaMsATU Npubopa BMeCTe C 3KCNepUMEH-
Ta/lbHbIMU @HHBIMWU U CTAHET HEOTLEM/IEMBIM WX OMUCAHWEM. TakK, HamnpuMep, Ha XXeCTKUN AUCK
MK paHHble 6yayT aBTOMATUYECKM COXPAHSTbCA C HasBaHWEM chaifia COOTBETCTBYIOLLEMY 3TOMY
onucaHuio. C YTeHnst U3 NamaT Npubopa 3TOro OMNMCaHUSA HaumHaeTcs Nobasi 3arpyska AaHHbIX
u3 npubopa (Npu 3TOM, 3TO OMUCaHWe ByAeT aBTOMATMYECKM O0B6paTHO BCTABNEHO B MOJSIE KOM-

MeHTapus).

[lanee, no xofy BbINO/HEHWSI pabouyelt NporpamMMbl, NPUGOP HAYHET PErMCTPUPOBaTL 3SKCrepu-

MEHTAaJIbHbl€ AdHHbIE U COXPaHATb UX B CBOKO 3HEProHE3aBUCUMYIO NAMATb.

MO ES8 npwv 3TOM 6yAeT perynsipHo v C HEOH6XOAMMOWM YacTOTOW 3anpalumBaTh y npubopa ero Te-
Kylllee COCTOsIHME U 0TOBpaxkaTb MHGOPMaUMio 0 ero pabote nosb3oBaTento (HOMEp BbIMOJHsIE-
MOrO Lara M UMKNa, a Takke BpeMsi Mx paboTbl, TEKYLUME 3HAUYEHMs MOTeHUMana, Toka, 3apsaa,

paboumnin pexxmm, 06beM 3aHATOM NaMsATN U T).

Takxe npu 3TOM no 6yneT CNnegnTb 3a TEM, KaK 3alnosIHAETCA SHEProHeE3aBUCMMaa NaMATb Mpu-
6opa. Mo MEpeE TOro, KakK nosAaBnd0TCA 3KCNEPUMEHTAJIbHbIE AdHHbIE, no 6YLl,eT adBTOMAaTUYECKHN

CKauMBaTb MX U3 3TOW MaMSATU U 0T06pa)KaTb Ha M3Mepl/ITe}'IbHOI7I AnarpaMMe.

10) Ecnm B xoAe BbINOMHEHWUS paboTbl 3akpbiTh MO MM OTKIIOYUTL B HEM NpubOp, TO Mocie nocrne-

aywero noakntyYeHnd, AaHHbIE HAYHYT CKayMBaTbCA C CaMOro Ha4dana. |_|pl/l 3TOM, CKa4aHHblE
SKCNEPUMEHTAlbHbIE AaHHblE GYII,YT noAaBNATbCA Ha M3MepMTeanOl‘;I AnarpamMmme u 6y,D,YT aoctyn-

Hbl ANng COXpaHEHUA NMOMb30BATENEM Ha xectkuin amck MK B ntobon MOMEHT. TeKymee Xe CoCTo4d-

20



HMe BbINOSIHEHMSI paboyeit nporpaMmbl byaeT oTobpaxaTtbcs B MO HeE3aBUCMMO OT 3TOro MpoLiec-
ca. Mpu 3TOM, HaNpuMep, MOXET CNOXWUTbCA Takas CUMTyauus, 4TO M3 npubopa CKayaH TONbKO
elle 5-11 uMKN AaHHbIX, @ BbIMOMHAETCA Yyxe ckaxkeM, 10-i. lNocTeneHHo npouecc cKaunBaHUs
AA@HHbIX AOrOHWUT MPOLIECC PErmcTpauMmn AaHHbIX U CMCTEMA NepenaeT B OTOOpaXkeHWe AaHHbIX B

peanbHOM BPEMEHMW.

11) MNpw 3aBepwieHnmn paboTbl 06bI4HO, MO yXe MMeeT BCe aKCNepuUMeHTasbHble AaHHble CKaYaHHbIMU
13 npubopa. B TOM xe cnyyae, ecnm BCe AaHHbIE HE yCrnenu ckavaTbCs, OHW ByayT AoKavaHbl aB-

TOMAaTUYECKU.

12) Mpy HEOB6XOANMOCTH, CKaXKEM, €C/IM NPUBOpP 6bl OTKIIIOUYEH OT KOMMbIOTEPA M BbINOJHAS BCIO pa-
604yl0 NporpaMMy HenoAKIOYEHHbIM, TO MOCe 3aBeplueHnst paboTbl (KaK B LUITAaTHOM PEXUME,
TaK M HanpuMep, HEeWTaTHO MNpY OTKOUYEHUU MUTAHMS) MOXKHO TakXXe B N060M MOMEHT CkayaTb
U3 HEro BCE 3KCMEPUMEHTAsIbHbIE AaHHbIE NMOCNEAHErO BbINMOIHEHHOMO 3KCNepuMeHTa (TONbKO OA-

HOro, 10 TeX Mop, Noka He 6yaAeT 3anyLieH HOBbIN).

13) Cpasy nocne OKOHYaHWS 3KCNEepUMEHTa MK 3arpy3ky AaHHbIX, OHWM aBTOMATUYECKN COXPAHAIOTCS
Ha >XEeCTKUA ANCK KOMMbIOTEPA U CTAHOBATCA AOCTYMNHbIMWU ANA 3KCNOPTa, NMPOCMOTpa Unn nep-

BMYHOW 06paboTKu.

14) B npouecce pabotbl npubopa, B MO MOXHO B Nt06ON MOMEHT COXPaHUTb BCE YXXE MMEILLNECS
(CkayaHHbIE) AaHHbIE Ha XXECTKUM AUCK ANSi, HanpuMep, CO3AaHunsa NpeaBapuTeNbHO OTYEeTa O Bbl-

NONHEHUN ANUTENBHOIro0 MHOrOAHEBHOIO 3KCNEPUMEHTA.

B ﬂpMBeD,EHHOVI CXEME MpaKTU4eCKM BCE onepaunn BbIMONTHAKTCA aBTOMAaTUYECKU U HE3AMETHO ANA
nonb3oBatens. Mo3ToMy coBceM He 06513aTeNbHO AepxaTb uX BCe B ronose. MNpu Heobxoammoctyn, MO Bbl-
BeAeT coobLueHnss NoAcKa3oK, COBETOB, @ TakxXe NpeaynpeavT O nocneayowmnx AEVCTBUSIX U cobbITUSIX, Ha
KoTopble cregyeT obpaTvTb BHMMAHMe. Takol MexaHu3M paboTbl obecrnevrBaeT MaKCMManbHYK Hagex-

HOCTb BbIMOJIHEHUA pa60qe17| NporpaMmMmbl, a TakKXXE€ COXpPaHHOCTb 3KCNEPUMEHTAJIbHbIX AaHHbIX.
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II1. SKCNJIYATAUNUA NMPUBOPA

3.1. OBECNEYEHUE MAKCUMANIbHO NMOMEXO3ALLUMLLEHHOCTU NPU NPOBEQEHNN U3ME-
PEHWIA

[na obecneyeHnsi MaKCUMasibHOM MOMEXO3aLUMLLEHHOCTU NPU NMPOBEAEHUM U3MEPEHMI uccneaye-
Mblii 06BbEKT (HanpuMep, 3MeKTpoXMMMYecKasl siuelka, nosynpoBOAHUKOBLI MPUOOP, SNEMEHT NUTaHUS U
T.M.) AOMKEH ObiTb MOMELLEH B METAN/IMUYECKMIA 3KpaH. Mpu 3TOM peKoMeHAYeTCs COeAMHUTb 3KpaH U 3a-
3eMNAOWMIA pa3beM MOTEHLUMOCTATa C BHEWHUM 3a3eMNieHneM. XenaTesbHo, YTobbl BHYTPY 3KpaHa Haxo-
AWNCA He TOMbKO UCCNIEAYEMbIi 06BEKT, HO M 3a)KMMbl «KPOKOAW», KOTOPbIMK MpoBoAa npubopa coeau-

HSKOTCS C BblBOAaMM obbekTa.

3a3eMNeHne TaKKe MOXKET MOHAA0BUTLCS M3-3a ranibBaHNMYECKON pa3Bsi3ku UHTepdeiica USB. M3-3a
Hee abCosMOTHBIN NOTEHUMAN NpUMBopa MOXXET OKa3aTbCs HEOMpPeAENeHHbIM, YTO B HEKOTOPbIX CllydYasx Mo-
XXET NPUBECTU K 60siee CUNBbHOMY BO3AEMCTBMIO BHELLHMX MOMEX. B 3TOM criyyae MOXHO IM60 3a3eMnnTb
npubop, NMMbo, B KpalHEM C/lyuae, MOXXHO COEAMHUTbL €ro Pa3beM 3a3eMJIEHNsI C KOpPMyCcoM paboyero KoMm-

nbloTepa npu NOMOLLM BbICOKOOMHOIO pe3ncTopa conpoTusieHnem 6onee 10 Kom.

Mpu paboTe c ManbiMu TokaMu (MeHee 1 MA) UK B YCNOBUSIX CUMbHBIX NMOMEX (HanpuMmep, Npu Ha-
rPEBaHUN UCCNeLyeMOro o6beKTa B MOLLHOW 3/1EKTPOneYn) HanmMume skpaHa ob6s3aTenbHO, B NMPOTUBHOM

CNnly4dae pe3ynbTaTbl 3KCNEPUMEHTA MOIyT HE COOTBETCTBOBATbL AENCTBUTENbHOCTM.
MNpw paboTe no Tpex nnu ‘-IeTpreX:-U'IeKTpOD.HOlZ CXeMe Hannume 3KpaHa Takxke obs3aTesnbHO.

nekTpoMeTpbl Npubopa cobpaHbl Ha CMOS 3neMeHTax, NMo3ToMy MMEIOT BbICOKOE BXOAHOE COMpo-
TUBNEHME, HO OYEHb YYBCTBUTENbHbI K 3MIEKTPOCTAaTUYECKUM pa3psidaM U MOMEXaM, KOTOpble MOryT BbIBEC-
™M MXx U3 cTpos. Mo3ToMy He cneayeT KacaTbCa kabeneil npubopa M METANNIMYECKUX YacTeN 3aXKMMOB
«KpOKOAM/T» B NMPOLIECCe NPOBeAeHUS 3MepeHuid. MoaobHble AENCTBUS TaKXKe MOMyT CUIbHO UCKa3WUTb pe-
3yNbTaTbl M3MEPEHUI 33 CYET BO3HUKHOBEHWS KPATKOBPEMEHHbIX UMMYJIbCHBIX MOMEX W HApYLUEHUSI YCO-

BUI 3KPaHMPOBaHMS.

Taioke BHELLHME NOMEeXU MOryT CWIbHO CKa3aTbCs Ha CTabunbHOCTU paboTbl HTEpden-
ca npu6bopa c MNK. X NCTOYHMKaAMKN MOryT SIBASITbCA MOLHbIE 3/1IeKTponoTpeéburenu, wam npo-
Leccbl X KOMMyTaumn. Hanpumep, cTaHKM WK APYrou 3/1IEKTPOMHCTPYMEHT, 3J/IeKTponeyun u
HarpeBsaTesi1, BaKyyMHbleé HAcCOCbl, pa3/iMyHble 3/IeKTpoABUraTesiv, 3JIeKTpo-norpeburtenun
MHAYKTUBHOIO WJIM €MKOCTHOrO XapakTepa, MMNyJ/ibCHble noTrpeéburenu u 1.n. Bo3pencreue
noAo6HbIX NOMEX MOXKET NpMBECTM K c6o10 B pabote nHtepdeinca npubopa, norepe AaHHbIX,
MCNOpYEeHHOMY 3KcnepumMmeHTy. [locrapantech ob6ecneunTb HauMeHblUee MX BO3AeNCTBME.
Mpu6opbl MMEOT B CBOEM COCTaBe KaK anmnapaTHble, TaK U NporpaMMHble MeToAbl 3alUTbI

MHTepdgeica oT 3TUX BO3AENCTBMHA, OQHAKO, X BO3MOXKHOCTU He 6e3rpaHUYHbl.
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3.2. OCHOBHbIE CXEMbl BKJIKOMEHUA NMPUBOPA

B noteHuunoctaTe P-40X peanusyoTcs TpyU OCHOBHbIX cnocoba noakntoveHust K nccnegyeMomy obn-
eKTy (3NEeKTPOXUMUYECKOW SIUENKE): ABYX-, TPEX- U YETbIPEX3NIEKTPOAHasA cxeMbl (puc. 6). Bo Bcex crnyyasx
TOKOBbIMK 3nekTpoaamu senstotcs “Counter” n “Work”, a cooTBETCTBYOWNMM NOTEHUMANbHbIMKU — “Ref” n

\\Comp"-

Bo Bcex cnyyasx npubop CcTabunusmpyeTt BenuMunHy curHana snektpoga “Comp” OTHOCUTENbHO
anekTpoaa “Ref” (kacaTenbHO CUCTEMbI 3HAKOB HAMPSHKEHUN; MONOXMUTENbHOMY HanpskeHuto (noTeHuuna-

Ny) Npy 3TOM COOTBETCTBYET MOJSIOXXMTENbHbIA TOK).

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

oJoJoloJoJoJo
1] I

(B) Counter  Ref Comp  Work

S

Puc. 6. Iloakmarouenue mo AByX- (a), Tpex- (0)
1 9ETBIPEXAICKTPOIHOM (B) CXeMaM.
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IV. FAPAHTUAHDBIE OBAA3ATE/IbCTBA

M3roToBuTENb rapaHTUpYeT COOTBETCTBME MPUBOpa TEXHUUYECKMM XapaKTepPUCTMKaM npu cobnioge-
HUWM NOTpebuTeNnemM npaBu 3KCrUlyaTauMun, TPAHCMOPTUMPOBaHUSI M XPaHEHWS, YCTAaHOBMIEHHbIM B HaCTOsI-

LeM pyKOBOACTBE MO 3KCrayaTaumu.
FapaHTUIHBIA CPOK 3KCMnyaTauum — 12 MecsueB OT AaTbl MPoaAXW.

CpoK rapaHTUMHOrO peMOHTa OnpeaenseTcs CTeNeHb0 HEMCNPABHOCTM Npubopa U MOXET A0X0AUTb

[0 20 pabounx aHewn 6e3 yyeta BpeMeHU AOCTaBKM.

lapaHTUiiHbIE 06513aTeNbCTBa HE BK/IHOYAOT B CebA ycTpaHeHMe NpobieM HEKOPPEKTHOW paboTbl C

npnM6opoM (HECOOTBETCTBYHOLLUME TPEGOBAHMSM HACTOSILLErO PYKOBOACTBA).
MoTpebuTenb NUWAETCSA NPaBa Ha rapaHTUIHOE 0BCNYXMBaHWE B CeayoLMX ClyYasX:

e pW HapYLUEHWUM NPaBUJI 3KCTyaTaumm, TPaHCNOPTUPOBAHUS U XpaHeHUs, Mep 6e30MacHOCTM

paboTbl C npubopoMm;

e Npu HecobnoaeHUN 0693aTeNbHbIX MEpP NPEeAOCTOPOXHOCTEN, Tpe6OBaHMI 1 3anpeLlatoLLmx

MYHKTOB, KacatoLmxcst paboTbl C MpUBOPOM, NPUBEAEHHBIX B HACTOSILLEM PYKOBOACTBE;
e npu paboTte c Npn6OPOM B HEAOKYMEHTUPOBAHHbIX PEXMMAX;
e MpW HENPaBWJIbHOMN YCTaHOBKE WM NOAKIIOYEHUM NpUbopa;
e MpW NPEeBbILEHNM AONYCTUMONM paboyeit TeMnepaTypbl, Neperpese u T.1.;
e MpPW HaNMYMKN BHELIHWUX U BHYTPEHHMUX MEXAHUYECKMX MOBPEXAEHUN;

e NPV HapYyLEHUN LENOCTHOCTM N/IOM6, NPU3HAKOB BCKPbLITUS U PEMOHTA Npubopa HeynosnHo-

MOY€HHbIMU NMULAMK,

e TPU HaIM4nun I'IOBpe)KLI,eHVIl\/‘I, NONYYEHHLIX B PE3YJibTaTE aBale‘/lI, BO3/ENCTBUSA OrHg, Bnaru,

HACEKOMbIX, MblsIn UTN NONaAaHNA BHYTPb KOpPrycCa NOoCTOPOHHUX NMPEAMETOB.

lapaHTWUIHOE M Moc/erapaHTMitHoe 0bCnyXXuBaHWe Npubopa OCyLLECTBASIETCS NPeAnpUsTUEM U3ro-

TOBUTENEM.
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IV. CBEAQEHUA O CEPTUDOUKALIUN

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

s CEPTUPUKAT COOTBETCTBUY

Ne POCC RU.AJI44.HO4368

CPOK AeHCTBHS C 15.08.2017 mo  14,08.2020
Ne 0101447

“eornguka”

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

Opran no cepruduka npogykim "Ceprllentp” 000 "Ceprllentp” Agpec: 4320435, POCCHA, Vieanosckas o6aacth,
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.

i wop OK
| 26.51.43
COOTBETCTBYET TPEBOBAHHMAM HOPMATHBHBIX AOKYMEHTOB
TV 26.51.43-001-0119244659-2017 rona. | koA TH BIA,
- 9030 31

U3TOTOBHUTEAD U1l Actadbesa KOmms Annpeenna. OF PHUIT: 317505300053154, MHH: 503121608441, Anpec:
142432, POCCHA, r. Yepnoronoexa, yn. Conuednad, 1. 4, k8. 2. Tenedon/Daxc; 84957203157, E-mail; salesi@elins.su,

CEPTUOUKAT BBIAAH  yipy Acragiuena I0mmn Anapeesna. OTPHUIT: 317505300053 154, MHH: 503121608441,
Anpec: 142432, POCCHA, r. Yeproronoska, yn. Connevnas, 1. 4, k8. 2. Tenedon/@axe: 84957203157, E-mail:
salesi@elins.su.

HA OCHOBAHUH [poTokona wermrtanmit No [1C-17-08-319 ot 15.08.2017, Meneitatensrasn naGoparopis

ObGuiecrea ¢ orpannyernoll oreercreennocteio "KOHCAP]T", arrectar axkpeaurauun Ne T2T RU04MBE0, 1100023,
Cxema JeKiapupoBanui cooteercTen: [,

AOHO&HHTEAIJHM HH®OPMALIMA Cpok cay#0bl, yCIOBHA XpaHeHHA i TPAHCHOPTHPOBKA COMMACHO
gﬂﬁﬂ&tm{fﬁ;\ KCIUTYATALMOHHO H HOKYMEHTALNK H3rOTOBHTENA. PerucTpallHOHHELT HOMEP JIeKTAPALIMM O COOTBETCTEHM;

V4
/ aﬁgstacw R@;&P PLI01.B.02634.
Jlr +'Cxema cepri MHH 3

el: pe 'a‘an %,
o 14 g N KOBOAHTEAb oprafa :
'7__09{4“.* ¥ A P no.:r/cb

I &<

A KJ-:‘»&BE&FQEWM&

/ IKCIIepT ; JLB. JIROpAHKHH

&
/.- ROAMAGH HULEN R, amuniaR
;

A =ONALINTIH=. Merewnm, 017, <D menignven bin (150650 000 DO D, v (05, T8 ATA2. i izien v
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EBPA3UICKHI Y)KOHOMUYECKHU COIO3
JAEKJAPALIAS O COOTBETCTBHH

Jansurenn, U Acradoesa Hmma AmIpeesHa, OI'PHMIT:317505300053154

MecTo HHTEBCTRA H a/IPeC MECTa OCYLIECTBICHHSA S TE/IbHOCTH: Poceniickas Deaepanns,
Mockosckas Obnacts, 142432, r. Yeproronoska, yi. Connednas, 1. 4, k8. 2, Tenedon:
84957203157, Anpec anekTponHo# nouThi: salesi@elins.su

B JIHLE

3ASIBJSIET, UTO l[pm‘mpm AIEKTPOMIMEPHTEIIBHBIC ! HUILHHHOL]d.lbl ranssaHocTatel: THI P,

WiroToBHTEH MHIHBHIYATBHEIH npexnpuHumarens, M1 Aua&]meua HOnus AHnnpeesna,
MecTo HaxOMIASHH H aPec MECTA OCYLIECTBICHHS ASATENBHOCTH [0 H3TOTOBICHHID
nponyklrH: Poceniickas Menepauns, Mockosekas Obnacts, 142432, r. Yeproronoska, ylI.
Conxeunad, 1. 4, KB, 2

Kon TH B3J1 EADC 9030310000, Cepuiinbiii BbIyCK

COOTBETCTBYET Tpeﬁonau HAM

TP TC 004/2011 "O 6e30NacHOCTH HH3KOBOIETHOTO 000Dy 10BaHH:"

Jekaapauusi 0 COOTBETCTBHH NPHHATA HA 0CHOBAHHH
[Iporokona uenbrranmit Ne [1C-17-08-319 ot 15.08.2017, Mcnwirarenbras naboparopus

Obuiecrra ¢ orpannuennoii oteeTeTBeHHOCTRI0 "KOHCAP/T", artectar akkpenuraunn Ne TIT
_RU.04MBB0.MJ100023, Cxema ekIapupoBaHus COOTBETCTBHA: 111

Jonoanureasnas undopmanun

Cpok ¢/1y#0bl, YCI0BUS XPAHEHHS W TPAHCTIOPTHPOBKA COTTACHO TEXHHHECKOH H,
IKCMTYATAMOHHOH foKkyMeHTalin nirotosutens. Tpebosanua TP TC 004/2011 "0
0e30MacHOCTH HU3KOBOJILTHOTO 000pyA0Banks" cODMONAOTCA B pe3ynbTare NPHMEHEHHS Ha
nobposoneroi ocHoke ['OCT 22261-94 "CPEACTBA M3MEPEHMH 3JIEKTPHYECKUX U
MAI'HUTHBIX BEJIMYKMH., O0une TexHuyeckne yeaosus"

,elemmpaunn 0 COOTBETCTBUM [1eliCTBUTEILHA ¢ 1aThl perucTpauny no 14.08. 2020
BRTIOMHTEIBHO

UII Acradrera KOnna AnnpeesHa

(. H.0. sasBuTens)

Acmd:fbt’ﬂfl

FOxun _
jl Hopeesra /i
er Hc honneiii Homep aexknapanun o coorserereun: EAJC N RU JI-RU.PII01.B.02634
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EBPASUNCKHUN DKOHOMHWYECKHUI CO103
NEKJIAPALIMS O COOTBETCTBUU

3assurenn, HuamsnayansHeii npeanpunumarens Actadeesa Krms AuapeesHa,
~OI'PHMIT:317505300053154

MecTo WHTENBCTBA W AJIPeC MECTA OCYULECTBICHNS nesTensHocTH: Poccuiickan eepantns,
Mockoeckas Obniacte, 142432, . Heproronosxka, yn. Conneunas, 1. 4, k. 2, Tenedon:
84957203157, Anpec anexTpoHHoil nouTk:: sales@elins.su

B JIHIE

sasBasier, 9ro IIpuGops! anekTporaveprTenbasic | [lotenmocTar - ranssasocrar P-2X, P-5X,
_P-20X, P-20X8. P-40X, P-45X, P-150X, P-200X

HITOTOBHTE L MHIMBUyabHBIA npeanpHaumares, Muansunyansy Bl NpenpHHHMATENb
Acradbesa [Onna Annpeesna, MecTo HaXOHIEHHA H aJ[pec MECTa OCYUICCTRICHHA
JESITEIBHOCTH 110 M3r0TOBNeHHIO npoaykimu: Poceniickas Megepauns, Mockorsekas OfnacTh,
142432, r. YepHoronosxka, yn. Conneunas, 1. 4, ks, 2

Kon TH BOJ1 EADC 9030310000, Cepuiinblii BRITyCK

COOTBETCTBYET TPEﬁOBﬂHHHM

TP TC 020/2011 "DnexTpoMarHHTHAS COBMECTHMOCTh TEXHHYECKHX cpecTs”

Jexnapannn 0 COOTBETCTRHH NPHHATA HA 0CHOBAHHN
[lporokona wenwrranuit No [1C-17-09-215 or 15.09.2017, Henprrarensian naboparopus

ObmwecTra ¢ orpaHudenHol oTeercTBeHHOCTEIO "KOHCAP/T", atTectar akkpenutatmu Ne THT
RU.04MBB0.UJT00023, Cxema aeknapuposanus cooTeeTcTruA: 11

Honoannreasnan undopmanns

Cpok cnyxOBl VKA3aH H3FOTOBHTEIEM B IOKYMEHTALIHHE Ha NPOJIYKIHIO. Y CIOBHS XpaHeHHs!
CTAHIAPTHRIC TPH HOPMAIBHBIX 3IHAYCHHAX KJIHMATHHCCKHX tIJaIC'I'CPpl)B BHEIIHCH Cpebl. CpOh’
XpaHeHHs wiseud He yeradosed. Tpedosanus TP TC 020/2011 "DnexkrpoMarduTHas
COBMECTHMOCTD TEXHHYECKAX CPELIC'I'B" cobnmonarTes B PE3YILTATE MPHMEHCHHWA Ha
noBposonsHoit ochose TOCT 22261-94 "CPEACTBA U3MEPEHUM DJIEKTPUYECKUX U,
MATHWUTHRIX BEJTMYMH. O6umime TeXHUHIecKHe YCI0RHA

Jdexnapauns o cooTBeTCTBHH JeficTBHTEILHA ¢ AaThl perncTpauun no 14.09.2022

BKINYNTEILHO
j;,vz Huaueunyanensiii npeanpunuMarens Acradsesa HOmua AnapeesHa
(. 1.0, 3assuTens)
(nmojanucs)

7 e
Acmagvesa \=
[ {2
| PerwétHifimomasg
=\ Audpeesna /5
Aara perucrpa

Homep aexaapaiii o coorsereTBun: EAC N RU 1-RU.PL01.B.02693

iin Aeapanuu o coorserersun: 15.09.2017
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