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YBaxxaeMblii nokynatenb, 6narogapum Bac 3a npuobpeteHue Hawero obopyaoBaHusi. Hactosuiee
PYKOBOACTBO MO 3KCrJlyaTauuy COAEPXUT CBEAEHWUS O NMpUHUMNE paboTbl, YCTPOMCTBE M XapaKTEPUCTUKAX
MMMNYNbCHOrO MOTEHUMOCTaTa-ranbBaHoctata P-40X M yka3aHusi, HeobxoauMMble ANS ero npaBuIbHON U

6e30nacHoK aKcryaTaumu.

3TOT NpuBOp SBNAETCA BbICOKOTOYHLIM YHMBEPCA/bHBIM U TMEKUM MHCTPYMEHTOM, MpeAHasHayeH-
HbIM ONS1 PELUEHMSI CaMblX Pa3HbIX SNEKTPOXMMUYECKMX 3aaadvy. OH NoaaepXMBAET GOJbLUMHCTBO 3MEKTPO-
XUMUYECKUX IKCNEPUMEHTANbHBIX METOAOB — BOJIbTAMMEPOMETPUSI, NMOTEHLMOMETPUS, KYJIOHOMETPUS, XPO-
HOMOTEHLIMOMETPUS, LMKIIMYECKAS M JIMHENHAs pa3BepTKM MOTEHUMANa UM Toka, UMNY/bCHbIE METOAbI, a
TaKke MHorme apyrve. Takxe OH MOXET OblITb MCMONb30BaH AN MHOrOAHEBHbIX LIMKAMYECKUX UCMbITaHWM
pasnnuHbIX XUT, 3apsiga-paspsiga 3N1eKTPoAoB, KOPPO3MOHHBIX, 3/IEKTPOKATANIUMTUYECKUX U PECYPCHBIX MC-

MbITaHWI MaTepuanos U pasfNYHbIX 3NEKTPOXMMUYECKUX 06BEKTOB N CUCTEM.

MoTteHuunoctat P-40X MMeeT BO3MOXHOCTb YCTAHOBKW MOAY/A YaCTOTHOrO aHanmMsaTtopa A/1a u3Me-
peHns 3N1EKTPOXMMUYECKOro MMnedaHca. Hacrosiee pyKkOBOACTBO OMMUCLIBAET TONbKO 6a30BYH0 KOHGUIy-

paumto npubopa (6e3 Moayns YacTOTHOrO aHanu3aTopa).

Mpunbop nossonsieT paboTtaTb MO ABYX, TPeX Wu l-IeTbIpeXBJ'IeKT[.')O,EI,HOl‘;‘l CXEMaM MNOAKJ/TIOYEHUA K
3HEKTDOXMMM‘4€CKOI>II 9|L|e171|<e, KaK B MOTEHUMNOCTAaTUYECKOM, TaK U B ra/ibBaHOCTAaTUYECKOM peXnMax npu

Tokax oT 3 A ao 1 HA.

Ynpaensiowas nporpaMma ES8, Bxoasiias B KOMMIEKT NOCTABKKM, NO3BONSAIOT YNpaBnsTb NpM6opoM
C MOMOLLbIO MEePCOHANbHOrO KOMMbIOTEPA. MIMEETCS BO3MOXHOCTb PaboTbl, Kak C €AUHWYHBIMK 3KCMEepU-
MEHTaMW, Tak U B PeXuMe LMKIMYECKOrO MHOrOLWAroBOro MporpaMmMaTopa, Mo3BOJAIOLWEro rnocieaosa-

TeNbHO BbINOAHATL 3aAaHHble NONb30BaTeNeEM PeXuMbl paboTbl MHOrOKPaTHO.

MoTeHuuocTaT P-40X nMeeT CO6CTBEHHYIO SHEPrOHE3aBUCKMYIO NaMsTb, B KOTOPYIO pPe3epBUpYIOTCS
BCE AaHHble, Nosiyyaemble B xoae paboTbl. Mocne 3anycka paboTbl, NpUGOP MOXET ObiTb OTK/IHOYEH OT

KOMMbKOTEPa ANnd ABTOHOMHOWM pa6OTbI.

Bo BpeEMSA BbINMOJIHEHUA pa6OTbI rapaHTUpyeTCcAa COXpPaHHOCTb BCEX MOJTYHYEHHbIX 3KCNEPUMEHTA b
HbIX AdHHbIX U COXpPaHEHUE MOSIHOIrO KOHTPOJSIA HaAd 3KCNEPUMEHTOM HE3aBUCMMO OT MOAKMOYEHUA K KOM-

nbloTepy.

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

camoamnarHocTuku npubopa.



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

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

DNeKTPOoHHOM noyTe: potentiostat@mail.ru.

Takxe, npocuM Bac obpalaTtbCa No yKkasaHHOMY 3M1EKTPOHHOMY aapecy ¢ Bawwm npocbbamu, noxe-

NaHWSIMM WU 3aMeYaHnsIMUK, KacaloWmUMNcs paboTbl Npubopa 1 NporpaMMHOro obecrnevyeHusl.

O6HOBIIEHMSI MPOrpaMM, AOMONHUTENBHYO MHGOPMaUMIO, CMMCOK MPOAYKUMM U AOKYMEHTauMto no

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

1.1. TEXHMWYECKME XAPAKTEPUCTUKMU
OCHOBHble BO3MOXHOCTM NoTeHLMocCcTaTa-ranbBaHoctaTta P-40X

(6a30Bbiit 610k NOTEHUMOCTATA):
®  Perucrpaums noTeHUMana pasoMKHyTON Lieni

®  TOTEHUMOCTaTMUECKMIA PEXMUM paboTbl

lanbBaHOCTAaTUYECKUIA PEXMM paboTbl

CTyneH4YaTbli NOTEHLUMOCTAaTUYECKNIA PEXUM

CTyneH4aTbli raibBaHOCTaTUYECKUIN PEXUM

JInHeliHas pa3BepTka noTeHumnana

Linknnyeckas paseepTka noTeHumana

JInHeliHast pa3BepTka ToKa

LiMknnyeckas passepTka ToKa

XpoHoamnepomeTpus

XpOHOMOTEHLMOMETPUS

XPpOHOKYNOHOMETpUA

MoTeHUMOCTAaTUYECKUIA CUFHAN NPOMN3BOJIbHON (hOPMbI

lanbBaHOCTATMYECKUI CUMHAN NPOU3BOSIbHOW (hOPMb

JInHelHas nonsipusaums

Lnknunueckas nonsipusaums

MoTeHUMOANHAMUYECKUI PEXNM

anbBaHOAMHAMUYECKUI PEXNM

MMnynbcHbIN (ocumnnorpadmyecknin) pexmm pasBepTky NoTeHumana

MMnynbcHbIN (OcumniorpaduyecKkmnii) pexxmM pasBepTku ToKa

MMnynbcHbIN (ocumnnorpaduyecknii) NOTEHUMOCTAaTUYECKUIA PEXMM CUTHaMa NPOV3BObHOWN (OpPMbI

MMnynbcHbIN (ocumnnorpaduyecknin) ranbBaHOCTaTUYECKMIA PEXMM CUIHaMa NPOM3BOLHOW (OpMbI

Pexx1M noLuaroBoro LMKIMYECKOro nNporpamMmaTopa

Lnknuueckni 3apsa - paspsia XUT (nporpamMmaTop)

ABTOMaTUYECKME AMana3oHbl TOKa

Monb3oBaTeNbckast 3aluMTa no ToKy M noTeHuunany

®YHKUMM CaMOAMarHOCTUKN Ha BCTPOEHHOM 3KBUBAJSIEHTE

[IByXCTyneH4aToe BK/IIOUEHWNE SUENKM C NOoMoLLblo pene 1 MOSFET-kntouein

BHYTpeHHWIA CNOT ANs YCTAHOBKM MOAY/S YaCTOTHOrO aHanm3aTopa

BcTpoeHHas aHeproHe3aBMcMMas NaMaTb 3KCNEPUMEHTASbHbIX AaHHbIX

MpoaomkeHne paboTbl NpY OTKOUYEHNUM ynpaBnsitoLero MK



OCHOBHbIE XapaKTEpUCTUKN MMNYJ/IbCHOrO NOTEeHUMoCcTaTa-rasibBaHocrata P-40X

Tabnuua 1

OcCHOBHbIE NapaMeTpbl:

Konn4yectBo KaHanoB

1

MoakoyeHue a4enkn

2, 3, 4 anekTpoaa,

KOHTpOnb si4eiku

MoTeH LI,VIOCTaTVI‘-IECKVIl‘/JI, ran bBaHOCTaTMLIeCKMVI, BOJIbTMETP

MoOLWHOCTD:
MakcuMManbHas nonapusyo- 50 BT
LA MOLWHOCTb
MakcuManbHasa Harpy3o4yHas
Py 25 Bt

MOLLHOCTb

HanpshxeHus, noTeHunanbi:

MakcrManbHoe BbIXOAHOE
HanpshkeHwne

+ 17 B (MakcuMMasnbHO AOCTUXMMOE)

HoMWHanbHoe BbIXOAHOE Ha-
npshKeHve

+ 13.5 B (Npu TOKe, COOTBETCTBYIOLLEM MAKCUMASIbHOMY)

[rana3oHbl NoTeHUMana
(HanpshkeHus1) 1 unx paspe-
LeHnst

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

Mpenen ponyckaemon npu-
BEEHHOM MOorpewHocT! ans
AMana3oHoB NoTeHuMana

+0.2%
(norpeLHOCTb NpYBEAEHa K BEPXHEMY Npeaesny AuanasoHa)

BxoagHoe conpoTuBneHne
aMeKTpoMeTpa noteHumana /
BXOAHOMN TOK

10" Om / MeHee 10 nA

CKOpOCTb pa3BepTKy NOTeH- 10 MKB/C
Lumana MUHMManbHas
CKopoCTb pa3BepTKu NOTeH- 50 B/c *

LUMana MaKCMMaJibHad

ToKOBble XapaKTEepUCTUKH:

MaKcuMarsbHbIi Nonsipu-
3YIOLMIA TOK HE MeHee

£3A

MaKcUManbHbIN Harpy3ou-
HbI TOK HE MeHee

+3A

Jnanas3oHbl ToKa

8 ananasoHos: + 3000 MA; + 200 MA; + 20 MA; + 2000 MKA;
+ 200 MKA; + 20 MKA; + 2000 HA; + 200 HA

Pa3pelueHune no Toky

1/ 30000 oT MakcMMyMa Ans KaXkaoro ananasoHa

MUWHUManbHbLIN pekoMeHaye-
MbIi pabounii TOK

1 HA

AL, LIAN:

ALIM, LIAM

2 CUHXPOHHbIX ALIM, 16 6uT, 2 MKC.
1 LIAI, 16 6ut, 20 MKC




MakcuManbHast / MUHUManb-
Hasi CKOPOCTb perumcTpaumm
JIAHHbIX B MOTOKE:

1000 / 0.01 Touek/c

MakcmManbHOEe KONMYeCcTBO
TOYEeK AaHHbIX SHeproHesa-
BUCMMOW NaMATU

800 TbiCcaY

MMNy/IbCHbIA PEXUM:

PaspelueHune no speMeHu
AlN

2 - 2900 MKc, BbibUpaeTcs aBToMaTUYECKU

MaccuB AaHHbIX Ha OAWH
UMMYNbC UK UMK pa3BepT-
Kn

1o 1000 Touek, BbIbMpaeTcs aBTOMaTUYECKN

PaspelueHne no BpeMeHu
LIAI

20 - 65000 MKkc (AN UMNYNbCHOMO PeXUMa NPOU3BOSIbLHOWN OPMbI)

[nana3oH pa3BepTok no-

Ot 10 go 10 000 BonbT B cekyHay* (ans UMNyNbCHOro pexunma pas-

TeHuunana BEPTKMN)
O6wue napaMeTpbl:

NHTepdeinc MK UsB

lanbBaHM4eckas pa3Bsi3ka Ecth

USB-nHTepdeica

Tpebosanus Kk MK (MUHK-
MasibHble)

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

[JononHutenbHble TpeboBa-
Hus K MK

Pycckuii s13bIk onepauyoHHON CUCTEMBI,
CTaHAAPTHBIVA pa3Mep LWPUEDTOB CUCTEMBI.
Pa3pelueHne 3kpaHa no BepTukanu - He MeHee 900 nukcenen,
no ropusoHTanu — He MeHee 1000 nukcenen,
pekoMeHayemoe paspelleHve — 1920x1080

rabapuTHble pasmepbl, MM 361x233x101
Macca 6e3 ynakoBKku, Kr 5.5
MakcumanbHas notpebnse-

150 Bt

Mas MOLWHOCTb OT CETU Ne-
PEMEHHOIO TOKa

Cesi3b 3emnn npubopa ¢ cu-
NOBbLIM 3a3eM/IEHNEM PO3ET-
kn 220B

Bcerga coeanHeH

* B 3aBMCMMOCTM OT AMana3oHa NoTeHUMana v BENNUYUHbI CKOPOCTU pa3BepTKM, ByaeT BblbupaTbcs

BbICOTA LLAara LndpoBoro CUHTE3a pas3BepTKu.




Tabnuvua 2

Ananas3oHbl TOKa M Npeaesibl AONYCKAeMbIX A1 HUX NPUBeAEHHbIX NorpeLwHocTe (ka-

»aas NMorpewHoCcTb NpMBeAeHa K BepXHeMy 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 %

Mpnbop npeaHa3sHayeH ans paboTbl OT CETU NEPEMEHHOro Toka C HanpshxeHunem (220+10) B n yac-

ToTou 50-60 'y Npy1 HOPMasbHbIX KIMMATUYECKUX YCIOBUSIX SKCM/TyaTaumm:

TeMmnepaTypa OKpy»atoLlero Bo3ayxa, °C 20+ 5
OTHOCUTESIbHAas BNAXXHOCTb OKpY»Xatowero Bo3ayxa, % 45-80
aTMocdepHoe aaBneHue, klMa (MM pT. CT.) 86-106 (645 —795)

He pexkoMeHAayeTcsi MOCTOSSHHO 3KCMJlyaTUMpPOBaTb MOTEHLMOCTAT Ha npeaene ero BO3-
MOX>XHOCTEeW. PeKkoMeHAyeTCs OrpaHMYMBaTbCA TOKOBbIMM U MOLLHOCTHbIMM MapaMeTpaMM Ha
ypoBHe 75% OT MakCMMaNbHO [ONYCTUMbIX AnA Bawero npu6opa. Takoh nogxon He CUJIbHO
CHM3MT 3KCrJlyaTauMoOHHbIE BO3MOXXHOCTU nNpubopa, oAHaKO 3Ha4YMTeNIbHO MPOAJIUT CPOK €ero
cnyx6bl. MakcuMasbHble XapaKTepUCTUKKU B 06LLEeM Crlyyae paccuMTaHbl NMpexxae BCero Ha He-

AONroBpeMeHHOoe peXXUuMbl paboThbl.

Takoke Heo6xoaMMO BHMMaTeNbHOe obpalleHne ¢ HU3KOOMHbIMM Ob6pa3suamMu npu pa6o-
Te C HUMU B KaKOM JIM60 NOTEHLUMOCTAaTUYECKOM pexxuMme. B TakMX ciyyasix HaCTosiITe/IbHO pe-

KOMeHAYyeTCA UCnoJib30BaTb raJibBaHOCTaTU4YE€CKHMeE peXxmmbl.

MuHMManbHO peKkoMeHAyeMoe OMMYeCKoe COrpoTMUBJ/IeHue TectTupyemoro obpasua ans

NOTEHUMOCTAaTUUYECKOro peXxmMa /i pa3/iIM4yHbIX AUana3oHOB NnoTeHuuana npubopa:




Avnana3oH noTeHyMana MuHMManbHOEe OMUYECKoe CONnpoTUBIIEHNe
+2B 7 MUNINOM

+5B 20 Munanom

BHMMaHue: npu 60see HU3KUX OMMUYECKUX COMPOTUBJIEHUAX PaboTOCNOCO6HOCTL NMpu-

60pa B NOTEHLMOCTAaTUUECKOM PEeXXMUM HE rapaHTUpyeTcs.

Ecnu B BaweM 3KcnepuMmeHTe Tpebyerca pabora B NOTEHLUMOCTAaTUUECKOM peXMMe Ha
HU3KOOMHOM 06pasLe — ocTaBNsAiiTe 3anac no Toky. B NpoTMBHOM C/lyuyae BeJiuka BEpPOSATHOCTb
cpabaTtbiBaHMA 3aWMTbl Npubopa NO MAaKCMMaJIbHOMY TOKY C NPUHYAUTENIbHOW OCTAHOBKOM
aKkcnepuMeHTa. TaK)ke 3TO NpaBWJIO CMpaBe/IMBO U AN raJibBAaHOCTaTUUECKUX PEXXUMOB, ec-
NIn OHM BbLINOJIHAIOTCA YepefoBaHUEM C NOTEHLMOCTAaTUUECKMMU M B paboTe naHUMpyHOTCA

nepexk1ro4yeHnAa U3 raJibBaHOCTaTU4eCKUX pe)XxmMoB B NOTEHLUMOCTaTU4YeCKune.



1.2. KOMIMJIEKTHOCTb MNMOCTABKM
Tabnuua 3

KoMna1eKTHOCTb NOCTaBKM NOTEeHLUMocTaTa-raibBaHocrara P-40X

HanmeHoBaHWe Kon-Bo, wr MNpumeyvaHue
MoteHuunocTtaT P-40X 1
CeTeBOW LIHYP NUTaHUS 1 [ns BknoyeHus npubopa B ceTb 220 B
MpoBoa NoABOAALMIA SKPAHWMPOBAHHbIN C 3a)KMMOM [Ana nogknioyeHns o6bLeKTOB M3Mepe-
"kpokoann” n BNC pasbemMom ! HUS

5 Ansa 3a3emnenuns npubopa nnm noa-
MpoBoa noaBoAsLWMK C 3aXXKMMOM “Kpokoaun” n

1 COeAMHEHNS 3KpaHa nccnegyemoro o6-

LUTbIpEBbIM pa3beMoM Tuna “baHaH”
pasua

Kabenb uHTepdeicHbi USB 1 Ansa noaxknodenns npubopa k MK
KoMnakT-AMcK ¢ NporpaMMoit yrpaBrieHus U ycTa- . Ans paboTbl B CTaHAAPTHOW onepauu-
HOBOYHbIMW [paiBepaMu OHHOI cuUcTeMe
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.
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1.3. YCTPOUCTBO U NMPUHLUMN PABOTDI

MMNynbCHbIN NOTEHUMOCTAT-ranbBaHOCTaT P-40X CMOHTMPOBaH B MeTa/IM4eckoM Kopnyce. BHyTpu
Hero HaxoauTcs 610K NMUTaHWA, paavaTop OXNAaXAEHUs YCUNUTens, aHanorosas nnata MnoTeHuuocTaTa,
ynpasnsioLwas nnata ¢ MHOrOBbIBOAHLIM Pa3beMOM, B KOTOPbLIN MOXET ObliTb YCTAHOBMEH MOAYNb YacToT-
HOro aHanusaTopa ANs U3MepeHus 3NeKTPOXMMUYECKOro nMneaaHca. B coctas 6azoBoro 61oka BxoasaT Bce
Y37l U KOMMOHEHTBI, HeobxoanMble Ans NOSHOLEHHOro (hYHKUMOHUPOBAHMUS OAHOr0 MMMYSbCHOMO MOTEH-
umnocTaTa-ranbBaHoctaTa. Ero 6510k cxema npveeaeHa Ha puc. 1.

MoTeHumocTaT P-40X umeeT ABa npeaycunutens - oavH ans Toka (i-U), apyron ans noteHumana
(U). C HMX curHan nogaeTtcs Ha cenektop Tuna paboTtbl (S1 — BblbMpaeT pexuM paboTbl NoTeHuMocTaT —
ranbBaHOCTaT) U Ha ABYxKaHanbHbI ALM. C cenekTtopa Tuna paboTbl S1 curHan obpaTHOW CBSI3W NMOAAETCS
Ha ycunuTenb NoTeHUMocTaTa, @ C Hero Ha ycunurtenb MowHocTn YM. KomMmyTatop S2 cnyxuT ans nog-
KntoueHus anekTpoaa Counter (BKIOYEHMS suelrikn). OH COCTOUT M3 NOCNefoBaTeNIbHO COEAMHEHHbIX 3/eK-
TPOMarHUTHOIO pene, N TBepAOTENbHOro Kitoya, CObpaHHOro Ha NONEBbLIX TPaH3UCTOpaXx.

MukpokoHTponnep (LMY) ¢ sapom Cortex M4 nonHOCTbIO KOHTPOMPYET BbINOSHEHWE CO3AaHHOM
nonb3oBaTeNnieM MNporpaMmMmbl, aHanU3MpyeT AaHHble TOKa, MOTeHuMana, paccyuMTbiBaeT 3apsd, npoBepsieT
Hannume neperpysoK, NMPU3HaKoB OCTAHOBKM W BbINOSHAET BCE OCTasibHble paboune pyHKUun. Takke MUK-
POKOHTPO/IEP CBSI3aH C MUKPOCXEMOW 3HeproHesaBucnmon Flash-namatun. [aHHble B Hee 3anucbiBaloTCS
Cpasy e Mocse UX MosiBfIeHUs1 Mo OAHOM TOYKE Ha BCEX CKOPOCTAX perncTpaummn npubopa. dTa namsitb
MOSMTHOCTbIO CTUPAETCS TONMbKO (KaXAbl pa3) nepea KaxkabiM HOBbIM 3amyckoM paboTbl npubopa. Mukpo-
KOHTPO/IEp TaKXXe COeAMHEH C rasibBaHMYeCkn pa3BsizaHHbIM USB-uHTepdencom.

MomMMMO npoyero, B COCTaB MOTEHUMOCTaTa BXOAUT BXOAHOW peneiHbin kommyTaTop (K), KOTOpbii
NOAKNIOYAET NOTEeHUMOCTaT IMH0 K BHYTpeHHEMY 3KBMBasneHTy (3), nMbo K BHEWHMM pa3beMaM Ha nepef-
HeW naHenn. BHyTpeHHMI 3KBMBanNeHT npeacTaBnsieT cobor Habop MOCTOSIHHLIX PE3UMCTOPOB C COMPOTMB-
neHnamm 5 Om, 5 KoM, 5 MoM, u cnyxut ans npoBeaeHust AMarHOCTUKKM npubopa. B BbIKOYEHHOM CO-
CTOSIHUM MU B COCTOSIHUM OXMAAHMS paboTbl, MOTEHLUMOCTAT MOAKMIOYEH K BHYTPEHHEMY SKBMBASIEHTY, a
BHELUHME Pa3beMbl HU C YEM He COeAMHEHbl BHYTpY nNpubopa KpoMe pa3oMKHYTbIX KOHTAKTOB pene KOMMy-
TaTopa.

Ha nepepHein naHenu npubopa HaxoasaTcs TyMOnep - MHAMKATOP BK/IHOYEHMS MUTAHWS, Pa3beMbl
ANs NoAKYeHusl uccneayemMolx obpasuos. Mpubop noaknovaeTcs K uccnegyemomy obpasuy YeTbipbMs
nposoaamn. Ans yaobcrea pabotbl ¢ XUT, pa3beMbl, UMEIOT MapKUPOBKY MOMSIPHOCTMU.

Ha 3agHeln naHenn HaxoaaTcs pa3beM BKIIOYEHUS B ceTb 220 B, BEHTUNSTOP OXN1aXXAEHUS, CETEBOM
npeaoxpaHuTenb U pasbeM USB ans nogknioyeHns K nepcoHasibHOMYy KOMMbIOTepy.

N3mepuTenbHaa 3emns npubopa, COeAMHEHHAst C ero KOpPMycoM M MOAKJIOYEHa K CUIOBOM 3emie
po3eTkn 220B. 3emna USB mHTepdelica ranbBaHUYECKN M30NMPOBaHa OT BCEX 3TUX 3eMeflb (He coeamHeHa

HM C OAHOW U3 HUX).
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BeHTUNATOp OXNaXxAeHusi Pa3BMBAET MakCMMasibHble 060pOTbl TOMBbKO MpWU MOAKTIOYEHUN CaMOro
rpyboro ananasoHa Toka — 3 A. Ha ocCTanbHbIX AMana3oHax OH paboTaeT Ha MOHMXXEHHbIX 06opoTax Ans
5KOHOMUM pecypca U MEHbLLEro 3aTArMBaHus Mbln.

B npouecce BbINOMHEHUS paboTbl UM B PEXMUME MOHUTOPUHIA NMOTEHLMOCTAT MOAK/IIOUYEH K BHELU-

Hel suelike. Mpy NPoBEAEHUN aBTOMATUYECKOW AMArHOCTUKM, OH MOAK/OYEH K BHYTPEHHEMY SKBMBAsEH-

Ty.

YM
COUNTER [ >——— 4802 ‘ Al
a U
K
REF [ h
COMP > 7 -
U
‘ x| AUM Ly
WORK o— . S1
3% s 7i-U Flash

Puc. 1. bnok cxema noteHumocTtata P-40X.
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&

Potentiostat-galvanostat

@

CnenaHo
B Poccumn

4 5 6 7

Puc. 2. MNoTeHumMocTaT-ranbBaHocTaT P-40X, nepeaHss v 3aHSAS NaHenu:

1 — pa3beMbl NOAKIIOUYEHUS U3MEPUTESBHBIX Kabeneii, 2 — TyMbnep 1 MHAUKATOP BKIIKOYEHMS NUTa-
HUS, 3 — Pa3beM 3a3eMJIEHUSI U SKPaHWUPOBaHUS, 4 — BEHTUNATOP oxNaxxaeHus, 5 — USB pasbeM noaksiio-

4yeHus K KoMnbloTepy, 6 — pa3beM nuTanuns 220 B, 7 - rHe340 npeaoxpaHuTens.
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II. NOArOTOBKA NMPUBOPA K UCNOJ1Ib3OBAHUIO
2.1. MEPbl BE3OIMNACHOCTHU
Mpubop MMeeT cneaytolme annapaTHbie TUMbl 3alnTbl:

e 3aWmTa OT npeBbIleHMs abCONMIOTHOMO BbIXOAHOrO TOKa Ha YpoBHe 3.5 A annapaTHO (CXEMOTEXHU-

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

e 3dlUNTa BXOAHbIX KaCKaAdoB MNpn MnpeBbIlUEHNN BXOAHOIO HaMpsAXeEHUA He 6onee yeM Ha 20 B ot

MaKCMMasIbHOrO BbIXOAHOMO HaNpsiXXeHUs npubopa;

e 3awmTa OT MeperpeBa YCUIUTENS MOLWHOCTU. B cnyyae npeBbilleHUS MaKCMMasbHO AOMYCTUMOM
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 Nno TOKy B Ka)XAOM AManasoHe NpUBOAUT K MEPEK/oYeHmio Ha 6onee rpy6biit AManasoH
WNW 3aBepLUeHMio paboTbl LWara-uukia paboTbl, ecin neperpyska NpoMCcXoauT Ha CTaplueM auana-
30He. 3aBoACKas yCTaBka cpabaTbiBaHMs 3allMTbl Ha caMoM rpy6oM amanasoHe — 3.2 A. Bpewms

cpabaTblBaHUs — 2 MC;

e 3awmTa OT NpeBbIeHns HanpsbkeHus (noTeHuMana) Ans KaXaoro Avana3oHa noTeHuuana Kak rno

“3MepsSIEMOMY, TaK ¥ Mo 3aAaBaeMoMy HanpsikeHuto (noTeHuwmany). Bpemsi cpabaTbiBaHns — 2 Mc;

e [lonb3oBaTenbckas 3awmTa No ToKy (3afjaetcs 6e3onacHoe OKHO OT - A0, MPU BbIXOAE M3 KOTOPOro
NpoOMCXOoaAUT 3aBeplueHune wara/unkna pabotbl). Bpems cpabaTbiBaHMa — 2 Mc. HacTpavBaetcs

nosb3oBaTenieM B yrnpasnsiowem [10.

o [lonb3oBaTenbckas 3awmMTa No noteHuuwany (3agaetcs 6e3onacHoe OKHO OT - A0, MpU  BbIXoAe U3
KOTOPOro NpomMCXoaMuT 3aBeplueHune wara/umkna pabotbl). BpeMsi cpabaTbiBaHus — 2 Mc. Hactpau-

BaEeTCS Nonb3oBaTeneM B ynpasnsiowem [MO.

Kopnyc v waccu npnbopa aNneKTPUYECKN COEAMHEHBI C €r0 U3MEPUTENIbHOM 3EMMEN U COEAMHEHDI C
CUNOBbIM 3a3eMrieHneM po3eTkn 220B. 3emns USB uHTepdelica ranbBaHnyeckn HE coegMHeHa HU C 0AHOM

N3 3TNX 3€EMENb.

He pekoMeHAyeTcs MOCTOSIHHO 3KCMlyaTMpoBaTb MpUGOp 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 3HAYMTENBbHO NPOANT CPOK ero Cyxbbl.
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3anpelwjaerca:

AKCn/IyaTUpoBaTbh NpU60p B6/1M3N 06bEKTOB U YCTAHOBOK, SAAIBNIAIOLMMMNCA UCTOUHMKAMMU
CWJIbHOIO TEMNJIOBOro, CBETOBOI0, 3J/IEKTPUUYECKOr0 WJIN 3/IEKTPOMAarHUTHOIO U3JlyYeHUi,

BJIMSIHUIO KOTOPbIX MOXKET 6bITb NoaBep)keH npubop.

MonapgaHue XUAKOCTU No60ro TMNa UiIn MexaHu4yeckux npeameTos (Uepe3 BEHTUNSALUN-

OHHbIE pelleTKU Win nHaye) BHyTpb npubopa.

AkcnnyaTtaumsa npubopa B yC/IOBUSIX NOBbILIEHHOW 3amnblJIEHHOCTU WM KOPPO3UOHHOM

AKTUBHOCTM OKpY)KatoLlei cpeabl.

JkcnnyaTupoBaTtb NPpUOGOP B YCNOBUSAIX AaXKe KPAaTKOBPEMEHHOro Win UMNyJibCHOro BO3-

AencTeus ANNEKTPUNYECKUX, SNTIEKTPOMArHUTHbIX, MArHUTHbLIX WJIN UHbIX NMOMEX.

AonyckaTb HeafeKkBaTHblE MeXaHu4yeckue BO3AEeACTBMUSA Ha npubop, BCKpbIBaTb €ro, uc-
noJjib30BaTb HE MO Ha3HA4Y€HUI0, NPUHYANTENIbHO OCTaHaBJ/INBaTb BEHTUJIATOPbI OXJ1aXX-

AeHus npubopa.

AKCrlyaTUpoBaTb NpU6OpP B YyCNIOBUSAX, 3aTPYAHSIOWMX AOCTYN BO3AyXa U3 OKpYXalo-
el cpeabl K BEHTUNATOPY 3aAHENW NaHenu u kopnycy npu6opa v oTBOA Tensa uyepes
BEHTUISILMOHHbIE OTBEPCTUSA NepeaHel NaHesu U OT Kopnyca Nnpu6éopa B OKPYXaloLLyHo

cpeny.

MpousBoanTb Kakue-nnbo AeACTBUSA C uccneayemMbiM o6bpasyomM u kabensMm noaksto-
YyeHus1 K HeMy npubopa npu BKAOYEHHOM 3nekTpoae Counter, B TOM uucne nocne 3a-

BeplUeHMs SKCrepuMeHTa C He Bbik/lo4YeHHbIM Counter as1eKTpoaoM.

3anpewjaeTca noaksouaTb K Nnpubopy mccneayemMmble 06beKTbl aKTUBHOIO TUNA, KOTO-
pbie MOryT ABJiIsTbCA UCTOYHUKAMUN TOKa Hanps)XeHua njin MOWHOCTU npeBbillaloulinMm

MaKCUMMaJibHO AONYCTUMbIE AN AaHHOro npubopa.

3anpewaerca nonagaHue Ha pa3beMbl MOAK/IOUEHUSI NIEKTPOAOB (M3MepuTesibHble
BbiBOAbI) NpM6opa HanpshKeHusi, NpeBbIlIaoLIEero MakCMMasibHOe Nosisipusylollee Ha-

npshkeHue 6onee yem Ha 20 B.

3anpewaeTca Tak WiIM MHavye NoAK/IYaTb WM AONYCKaTb KOHTAKT M3MepUTesbHbIX
BbIBOAOB Npubopa C APYrMMM 3/1eKTPpUYecKMMU npubopamu (BOSIbTMETPbI, OCLMIINO-
rpacdbl, 3N1EeKTPOHHbIE Harpy3kKu U UCTOYHUKN NUTAHMS, SIEKTPUUYECKUI KOHTAKT C Me-
Ta/sZIMuecKo Mebenbro, CTaHKW, 3/IEKTPOMHCTPYMEHT, 3JiIeKTpoobopyaoBaHue WU

anekTponpubopbl, noakstoyaeMblie K cetn 220 B u 1.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-40X paboTaeT noa ynpaBneHWeM creunanm3npoBaHHOro nporpamMMHoro 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 3arpyatTcs HAaCTPOMKK

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

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

Mpun 3TOM OHa HUKAK He BNMSIET 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 PaboThbl Kak B rpadMyeckoM, Tak U B LMPOBOM NpeACTaBiEHUMN.

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
paboyasi 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, ecnm NpM6oOp NOAK/OHEH K KOMMbIOTEPY U NporpaMMme, TO AaHHbie 6y-
AyT aBTOMAaTUUYECKMN 3arpyXaTbCs M3 Hero npsiMo B npouecce pa6otbl. Bnarogaps aToMy cuc-
TeMa npubop-koMnbioTep 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 YCTAHOBKM ﬂ,paﬁBGDOB, COAEPXKMMOE KOMMaKT-AUCKa, BHELIHMN 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 SKCNEPUMEHTASbHBIX AAHHbIX,
B Npubop 6yaeT 3arpyxxeHa paboyas NporpamMMa v HacTpoMKM 3awwmT, 6yaeT 3anylieHa 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 UX 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
SKCNEPUMEHTAJIbHbIE AaHHbIE 6YIWT noAaBNATbLCA Ha M3MepMTeﬂbHOl7l Anarpamme 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 CNOXUTbCA Takas CUTyaums, 4To M3 nNpubopa 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 coBCceM He 06513aTeNnbHO AepXxaTb UX BCe B ronose. Mpu Heobxoanmoctn, MO Bbl-
BeAeT coobLueHns1 NoACKa30K, COBETOB, a TakxXe npeaynpeavT O nocneayowmx [AEUCTBUSIX U cobbITUSIX, Ha
KoTopble creayeT obpaTvTb BHUMAaHWMe. 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 nHtepcdeiica npubopa, norepe AaHHbIX,
MCNOpYEHHOMY 3kcnepuMmeHTy. [locrapaitecb o6ecneunTb HauMeHblUee 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 noteHuunoctaTe P-40X peanusytloTcs TpM OCHOBHbIX crocoba nogkntodeHust K uccnegyemomy obb-
eKTy (3NEeKTPOXMMUYECKON SIUENKE): ABYX-, TPEX- N YETbIPEX3NIEKTPOAHAs cxeMbl (puc. 6). Bo Bcex cnydasx
TOKOBbIMM 3nekTpoaamu sensoTca “Counter” n “Work”, a cooTBETCTBYIOWMMM NOTeHUMaNbHbIMK — “Ref” n

\\Comp".

Bo Bcex cnyyasix npubop ctabunusnpyeT BenuuuHy curHana anektpoga “Comp” OTHOCUMTENbHO
anekTpoaa “Ref” (KacaTenbHO CMUCTEMbI 3HAKOB HAMPSKEHWUIA; MONOXMUTENbHOMY HanpsxkeHuio (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 paboTte c NpUBOPOM B HELOKYMEHTMPOBAHHBIX pEXUMaX;
e MpW HENpaBW/IbHOM YCTAHOBKE MW NOAKIOYEHUN Npubopa;
e pW NPEBbILLIEHNM AOMYCTUMON paboyelt TeMrnepaTypbl, Neperpese u T.1.;
e MpW HaNMYMKN BHELLHMX U BHYTPEHHUX MEXAHWUYECKMX NMOBPEXAEHWUN;

e NPV HapYLUEHUW LENOCTHOCTU MAOM6, NPU3HAKOB BCKPbITUS M PEMOHTA Npubopa HeymnosHo-

MO4YE€HHbLIMU NNLIAMU;

e TMpPU Han4umn I'IOBpE)K,CI,eHVIﬁ, 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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Jdonoanuresnas nndopmanus

Cpok ¢/1y#0bl, YCI0BHS XPAHEHHA W TPAHCTIOPTHPOBKA COTTTACHO TEXHHMECKOH H,
IKCMTYATAMOHHOR HoKkyMeHTalkn nirotosutens. TpeGosanna TP TC 004/2011 "0
0e30MacHOCTH HU3KOBOJILTHOTO 00opyaoBanks” cODMOIAIOTCA B Pe3ynbLTare NPHMEHEHHS Ha
nobposonbroi ocHope 'OCT 22261-94 "CPEACTBA M3MEPEHUH 3JIEKTPHYECKUX U
MAI'HUTHBIX BEJIMYKMH., Ofuwue TexHuueckne yeaosmus"

,elemlapaulm 0 COOTBETCTBUH [IeficTBHTE/ILHA ¢ 1aThl perucTpauny no 14.08. 2020
BRJIAWYHTEIBHO

UII Acradrera KOnna AnnpeesHa

(. H.0. sasBuTens)

Acmdbfbt’ﬂﬂ
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EBPA3UNCKUN SKOHOMHWYECKHUI COKO3
NEKJAPALIMA O COOTBETCTBHH

3ansurens, HuamsnayansHeii npeanpuaumarens Actadeesa KOs AuapeceHa,
~OI'PHMIT:317505300053154

MecTo HHTEILCTBA M AJIpec MeCTa OCVILEeCTBIEHNS nesTensHocTH: Poccuiickan Meepanns,
Mockosekas Obiacte, 142432, 1. Heproronosxka, yn. Conneunas, 1. 4, k8. 2, Tenedon:
84957203157, Anpec anexTpoHHob noyTen: sales@elins.su

B JIHIE

sasiBasier, wro [ Ipubopst anekrponsmepuTensaeie : [lotenunocrar - ranseanocrar P-2X, P-3X,
P-20X, P-20X8. P-40X, P-45X, P-150X, P-200X

H3TOTOBHTEML MHIMBUYanBHBIH NpeanpuHiMarels, MHInsuIyaisH Liil NpeAnpHHIMATE B
Actaboesa I0mua Annpeesna. MecTo HAXOHIEHHS B aJ[pec MECTa 0CYLLECTRISHH3
JAESTEIBHOCTH 10 M3TOTORNEHHIO poaykiuu: Pocenfickan Megepauns, Mockorsckas OGnacTh,
142432, r. Yepnoronoska, yn. Conneunas, /1. 4, kB, 2

Koa TH BOJ] EADC 9030310000, Cepuiiublii BRITYCK

COOTBETCTBYET TPEDOBAHNIM

TPTC 0202011 "DnexkTpoMariuTHAs COBMECTHMOCTE TEXHHYECKHX cpencts”

Jexaapaunn 0 cOOTBETCTBHH NPHHATA HA OCHOBAHHH
[Tporokona wenwrranuit No [1C-17-09-215 ot 15.09.2017, Henprrarensian naboparopus

O0wecTra ¢ orpaHudeHHof oTeeTcTReHHOCTRIO "KOHCAPT", atrectar akkpenutaunn Ne TOT
RU.04HMBBE0.MJT00023, Cxema aexiapuposaHus cooTeeTcTBAA: 11

Jonoannreasnas undopmanns

Cpok enyxOB! VKA3aH HIrOTOBHTEIEM B JOKYMEHTALHY HA TPOJIYKIHIO. YCIOBHSA XpaHeHHd
CTAHIAPTHRIC TPH HOPMAIBHBIX 3IHAYCHHAX KJIHMATHHCCKHX tIJaIC'I'CPpl)B BHEIIHCH Cpebl. CpOh’
XpaneHHs wilenus He yeradosaed. Tpebosanus TP TC 020/2011 "DnexrpoMarduthast
COBMECTHMOCTD TEXHHYECKAX CPELIC'I'B" cobnmonarTes B PE3YILTATE MPHMEHCHHWA Ha
noGposonsHoit ocnose TOCT 22261-94 "CPEACTBA U3MEPEHUIM DJIEKTPUYECKUX U,
MATHWUTHBRIX BEJTMYMH. OGumime TeXHUHIecKHe YeIoRHA

Hdexnapauns ¢ cooTBeTCTBHH [1eACTBHTEILHA ¢ AaThl perucrpanay no 14.09.2022

BKIOYNTEILHO
j’;ﬂz Huamnennyaneneii npeanpuaaMarens Acradsesa HOms Anapeesna
(®.H.0. zassuTens)
(nmomamuce)

HOMep Jeraapanuu o coorBerersun: EADC N RU J-RU.PII01.B.02693

N Aeriaapannu o coorserereun: 15.09.2017
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