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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
MHOIOKaHaNbHOro noTeHuMocTaTa-ranbBaHocTata tuna P-20X8 u ykasaHus, Heobxoaumble Ans ero npa-

BUJIbHOWN 1 6€30MacHOM aKcnnyaTauum.

MHorokaHanbHbIN Npu6op crneunanbHO CNPOEKTUPOBAH B pacyeTe Ha MpOBEAEHWE PYTUHHbIX, MO-
TOYHbIX, JONTOBPEMEHHBIX U3MEPEHMI U UCCNeAoBaHMs rPynmnoBbIX 06pasuoB. Hanpumep, oH MOXeT 6biTb
MCMOJIb30BaH AJ1 MHOTOAHEBHbIX LIMKITMYECKMX UCMbITAHUIA pa3nnyHbix XUT, 3apsiaa-pa3psiaa 31eKTpoaos,
KOPPO3WOHHbIX, 3MEKTPOKATA/IMTUYECKUX M PECYPCHBIX UCTIbITAHWI MaTepUanoB M Pas/iMYHbIX 3/1EKTPOXU-
MUYeckMx 06bekToB. B TO e BpeMs, Gnarogapsi XOpowWM AMHAMUYECKMM XapaKTepUCTMKaM MHOroKa-
HaNbHbIN MNOTEHUMOCTAT MOXET 6blTb MCMOMb30BaH U Afs HE CTOMb NMPOAC/KUTENBHBIX BO BPEMEHW Knac-

CMYecknx nabopaTopHbIX UCCeaoBaTeNbCKMX 3a4ay.

MHoOrokaHasnbHbIi MOTeHUMOCTaT-ranbBaHocTaT P-20X8 MMeeT BOCEMb MOSMHOCTBIO HE3ABUCUMMBbIX
MOEHTWUYHbIX KaHanoB, CMOHTUPOBAHHbLIX B OAHOM KOprMyce C OB6LWMM 6/10KOM MUTaHWUS U KOMMbIOTEPHbLIM
nHTepdeiicoM. Mpubop no3BonseT paboTaTb Mo ABYX, TPEX MM YETbIPEXINEKTPOAHON CXeMaM Noakoye-
HUS1 K 3NEKTPOXMMUYECKON iUeliKe, KaK B NMOTEHLMOCTAaTUYECKOM, TakK M B rasibBAaHOCTaTUYECKOM peXMMaAX

npun ToKax A0 2 A B KaXKA0OM KaHane.

Ynpasnsiowas nporpamMMa, BXoAsLwasi B KOMMNAEKT MOoCTaBkKu, MO3BONSKOT ynpaBnsTb NpubopoM C
MOMOLLbIO NEepPCOHaNIbHOro KoMmnbtoTepa. MMeeTcs BO3MOXHOCTb paboTbl, Kak C eaAMHUYHBbIMU 3KCrepuMeH-
TaMWU, TaK U B pEXMUME LUMKITNYECKOIN0O MHOroiaroBoro nporpamMMaTtopa, no3BosidloLWEeEro nocneaoBaTeIbHO
BbINO/IHATL 3aZlaHHbIE MONb30BaTeNEM peXnMbl paboTbl MHOrOKPaTHO. Kakabli KaHan MoxeT paboTaTb no
CBOEM MH,CIMBMD,yaﬂbHOl;II nporpaMMe, KoTopasa B nto6on MOMEHT MOXET ObITb OCTaHOBJ/1EHA, Nepe3anyLllieHa,

NnocTaB/ieHa Ha nay3y M CKOHUIypMpoBaHa COBEPLUEHHO HE3aBMCMMO OT APYrMX KaHasoB.

Kaxablii KaHan UMeeT COBCTBEHHYIO SHEpProHe3aBUCUMYIO MaMsiTb, B KOTOPYIO PE3epBUPYHOTCA BCe
AaHHble, NosyyaeMble B xoae paboThl. Mocne 3anycka paboTbl, NPUGOP MOXET BbiTh OTK/IIOUYEH OT KOMIMbIO-

TEPa And ABTOHOMHOM pa6OTbI.

Bo BPEMSA BbINONHEHUA pa6OTbI rapaHTUPYETCA COXPaAHHOCTb BCEX MOJIYYEHHbLIX 3KCNEPUMEHTAS1b-
HbIX AdHHbIX N COXPaHEHWE MOJIHOMO KOHTPOJIA HaAd 3KCNEPUMEHTOM HE3AaBUCMMO OT MOAKMOYEHUA K KOM-

nbloTepy.

B npubope 1 ynpaBnsiolwen nporpaMMe MMEKOTCS CPEeACTBA MOSb30BaTENbCKMX 3alUMT M PyHKUMM

camoamuarHocTuku npubopa.



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

palaThbCs Mo NEKTPOHHOM 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

Hel Bbl MOXXeTe HanTK No aapecy B MHTepHeTe: www.potentiostat.ru.
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I. OMNCAHUE U PABOTA MPUBOPA

1.1. TEXHUYECKMUE XAPAKTEPUCTUKHN

OCHOBHbIe BO3MOX>XHOCTM NoTeHUMoCTaTa-ranbBaHocrata P-20X8 (Ha kaHan):

e Perucrpaums noteHumMana pasoMKHYTOW Lienu

e [loTEHUMOCTATUYECKUIA PEXUM PaboTbl

e [anbBaHOCTAaTUYECKUI PEXMM PaboThl

e CTyneHyaTblii MOTEHUMOCTATUYECKUIA PEXUM

e CTyneH4aTbl/l rasibBaHOCTAaTUYECKNIA PEXNM

e JInHelHas pa3BepTka NnoTeHuMana

e Llnknunuyeckas passepTka noteHuunana

e JInHelHasi pa3BepTka Toka

e Llnknnyeckas passepTka TOKa

e XpoHoaMnepoMeTpus

e XpOHOMOTEHUMOMETPUS

o  XpOHOKYNOHOMETpUS

e [loTeHUMOCTaTUYECKNIA CUFHAN NPON3BOJILHOM (POPMbI
e [anbBaHOCTATUYECKUIA CUIrHAN NPOU3BONbHON (hopMbI
e JlnHelHas nonsipusaums

e Lnknnuyeckasa nonspusaums

e [loTEHUMOAMHAMUYECKUIA PEXIM

e [anbBaHOAMHAMMUYECKNIA PEXNM

e PexwuM nowwaroBoro UMKIMYecKoro NporpamMMaTopa

e Luknunuyecknii 3apsig - paspsa XUT (nporpammatop)

e ABTOMaTU4ecKue AManas3oHbl TOKa

e [lonb3oBaTenbckas 3awuTa no TOKy U NoTeHumnany

e  QyHKUMM cCaMOAMArHOCTMKM Ha BCTPOEHHOM 3KBMBANIEHTE
e BcTpoeHHas sHeproHesaBuCMMas MNaMAaTb B KaXKAOM KaHane

e [popomkeHne paboTbl Npy OTKNOYEHUW ynpasnstowero MK



OCHOBHbIE XapaKTEpUCTUKN MHOIrOKaHaJ/IbHOro noTeHuMocrtaTa-rasibBaHocrata P-20X8

Tabnuua 1

OcCHOBHbIE NapaMeTpbl:

KonnyecTBo KaHanos

8, OYHKUMOHANbLHO MOMHOCTLI0 HE3aBUCKMMbIE, C 06WNM 6/10KOM NMUTaHKS

MoaxnoyeHne aYenku

2, 3, 4 aneKkTpoaa,

KOHTponb s4enku

nOTeHuMOCTaTMHeCKMﬁ, FaﬂbBaHOCTaTMHeCKMVI, BOJIbTMETP

MowHocTb (Ha oAuH KaHan):

MakcmManbHaga nons-
pu3ylowas MOWHOCTb

20 Bt

MakcuManbHas Harpy-
304Hast MOLHOCTb

10 Bt

HanpsibkeHusi, noTeHuManbl (Ha OAMH KaHan):

MakcmManbHoe Bbl-
X0AHOe HarnpsxeHue

+ 12 B (MakcMManbHO AOCTUXKMMOE)

HoMuHanbHoe BbIXOA-
HOe HanpshKeHne

+ 10 B (npu TOKe, COOTBETCTBYIOLLEM MAaKCMMANbHOMY)

Jnana3oH noteHuuana +6B
(HanpsxeHus)
PaspelueHune no no- 200 mkB
TeHuunany
Mpenen agonyckaemom

+0.2 %

npuBeAEHHOW norpeLu-
HOCTM ANs Avana3oHa
noTeHumana

(NorpeLwHocTb NpMBEeAeHa K BEPXHEMY Npeaesy Avana3oHa)

BxoaHoe conpoTtuBne-
HWE 3NeKTPOMETpa Mo-
TeHuuana / BXoaHou
TOK

10" Om / MeHee 10 nA

CKOpOCTb pa3BepTKu

noTeHuuana MMHU- 10 MkB/c
MasibHas

CKOpOCTb pa3BepTKu .
MOTEeHLMana Makcu- 10* B/c

MaJibHa4d

TokoBble XapaKTepucTuku (Ha oAUH KaHan):

MakcuManbHbIN nong-

PU3YIOLLMIA TOK HE Me- +2A
Hee
MaKCMMaﬂbeII‘;I Harpy-

Py +2A

304HbIV TOK HE MEHee

Junana3oHbl ToKa

5 AnanasoHoB:
+ 2000 MA; = 200 MA; + 20 MA; £ 2000 MKA; + 200 MKA

Pa3pelleHne no ToKy

1/ 30000 oT MakcMMyMa Ans KaXkaoro AvanasoHa




Mpenens! gonyckae-
MbIX NPUBEAEHHBIX MO-
rpeLHocTen ans ava-
Ma30HOB TOKa

+ 0.2 % ana ananasoHoB: = 200 MA, £ 20 MA, £ 2 MA,
£ 1 % ansa ananasoHoB: £ 2000 MA n = 200 MKA

(Ka>|<p,a9| NOrpeLwHOCTb NpUBEAEHA K BEPXHEMY Npeaesly COOTBETCTBYOLLETO

Avana3oHa)

MUWHUManNbHbIN peko-
MeHAyeMbI pabouunit
TOK

10 MKA

AUN, UAN (Ha oaguH KaHan):

ALM, LIAM

2 CUHXPOHHbIX AL,
1 LIAIT, 5 mMc

MakcuManbHas /| Mu-
HWMasnbHast CKOPOCTb
pervcTpaunm AaHHbIX B
MOTOKE:

200 / 0.01 Touek/c

MakcuManbHoe Komnu-
YECTBO TOYEK JIaHHbIX
SHEpProHe3aBUCMMON
NamMsaTy

800 Tbicay

O6wme napaMeTpbl:

WHTepdelic NK USB
anbBaHW4eckas pas-

Bsi3ka USB- Ectb
nHTepdeica

Tpebosanus k MK (Mu-
HUMasnbHbIE)

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

[lononHuTenbHble Tpe-
6oBaHua k MK

Pycckuin s13blk onepaumMoHHON CUCTEMbI,
CTAHAAPTHbIV pa3Mep LWPUDTOB CUCTEMBI.
Pa3pelueHne 3KpaHa No BepTUKanu - He MeHee 900 nukcenen,
Mo ropu3oHTann — He MeHee 1000 nukcenew,
pekoMeHayeMoe paspelueHune — 1920x1080

rabapuTHble pa3mepbl, 484%288%93
MM

Macca 6e3 ynakoBku, 10.3

Kr

MakcuManbHas no-

Tpebnsemas MOLWHOCTb 600 BT

OT CETN NEPEMEHHOIo
TOKa

Cssi3b 3emnn npunbopa
C CUNOBbLIM 3a3eMmie-
HWeM po3eTkn 220B

Bcerga coeanHeH

* B 3aBMCMMOCTU OT BEMUMHBI CKOPOCTW pa3BepTku, byaeT BbibMpaTbCs BbiCOTA wWwara LnudpoBoro

CUHTE3a pa3BEPTKU.




Mpnbop npeaHasHayeH ans paboTbl OT CETU NepPeEMEHHOro Toka C HanpskeHuneM (220+10) B m vac-

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

TemnepaTypa oKkpyxatoLlero Bo3ayxa, °C 20+5
OTHOCUTESIbHAs BNAXXHOCTb OKpY>KatoLlero so3ayxa, % 45-80
aTMocdepHoe aasneHue, klMa (MM pT. CT.) 86-106 (645 —795)

He pexkoMeHayeTcs NMOCTOSAHHO 3KCrjlyaTUpoBaTb MOTEHLMOCTAT Ha npepese ero BO3-
MO)>XHOCTeW. PekoMeHAyeTCs OrpaHMYMBaTbCA TOKOBbIMM U MOLHOCTHbIMM NMapaMeTpaMM Ha
ypoBHe 75% OT MakCMManbHO AONYCTUMbIX ANnA Bawero npm6opa. Takoit noaxon He CUJIbLHO
CHM3MUT 3KCrJlyaTauMoHHble BO3MOXXHOCTU nNpubopa, oAaHaKO 3Ha4yuTesIbHO NMPOAJIUT CPOK ero
cnyx6bl. MakcMMasnbHble XapaKTepUCTUKM B o6LeM crlyyae paccuMTaHbl Npexxae Bcero Ha He-

[OJIFrOBPEMEHHOE PeXXuMbl paboTbl.

Takoxke Heo6xoaAMMO BHMMaTeNnbHOe obpalleHne ¢ HU3KOOMHbIMM O6pa3suamMu npu pabo-
Te C HUMU B KaKOM JIN60 NOTEHLUMOCTAaTUYECKOM pexxuMme. B TakMX ciyyasix HaCTosiITe/IbHO pe-

KOMeHAyeTCA NCnoJib30BaTb raJibBaHOCTaTU4YECKNeE peXxMMmbl.

MuHMManbHO peKkoMeHAlyeMoe OMMYEeCKoe COnpoTUBJ/IeHue TectupyeMmoro obpasua ans

NOTEHLMOCTaTUUECKOro peXxmMa i pa3/iIMyHbIX AMana3oHOB noTeHuuasa npubopa:

Avnana3oH noteHynana MuHuManbHoOe OMMYeCcKoe COnpoTUBIeHUue

+6B 30 Munnamom

BHuMaHue: npu 6os1ee HU3KUX OMMUYECKUX COMPOTUBJIEHUSAX PaboTOCNOCO6HOCTb Npm-

60pa B NOTEHLMOCTAaTUYECKOM PEXXUM He rapaHTUpyeTcA.

Ecnu B BaweMm 3KkcnepuMmeHTe Tpebyetrca pabota B NOTEHLUMOCTAaTUUECKOM peXUMMe Ha
HU3KOOMHOM 06pas3ue — ocTaBnfAiTe 3anac no Toky. B NpoTMBHOM c/lyuyae BesiMKka BEpOSAITHOCTb
cpabaTtbiBaHMa 3aWMTbl NpMbopa N0 MaKCMMaJIbHOMY TOKY C NMPUHYAUTESIbHOW OCTAHOBKOW
aKkcnepuMeHTa. TaK)ke 3TO NpaBWIO CripaBeQy/IMBO U AJiS FaJibBAHOCTaTUUECKUX PEXXUMOB, ec-
I OHM BbINOJIHAKOTCA YepefaoBaHUEM C MOTEHLMOCTaTUYEeCKMMU U B paboTe niaHUMpyroTca

nepexknryeHns n3 raJibBaHOCTaTU4YeCKUX pexxunMmoB B noTEHUMNOCTaTUu4YeCKue.




1.2. KOMIMJIEKTHOCTb MNMOCTABKHA

Tabnuvua 2

KoMnneKkTHOCTb NOCTaBKM NOTEeHLUMoCTaTa-rasbBaHocrara P-20X8

HanmeHoBaHne Kon-Bo, wrt MNpumeyvaHue

MoTeHumocTtaT Tuna P-20X8 1
CeTeBoW LUHYp NUTAHUSA 1 [ns BkntoyeHns npubopa B ceTb 220 B
MpoBoA NoABOAALLMNIA S3KPAHUPOBAHHBIW C 3aXXMMOM 6 Ana noakntoyeHns 06bLeKkToB n3mMepe-
"kpokoaun” n BNC pasbemom HWUS — NOTEeHUMarbHble 3N1eKTPoabl
MpoBoa NoABOAALLMIA C 3aXMMOM “Kpokoaun” u 6 [Ana noakntoyeHns 06bLeKkToB n3mMepe-
WTbIPEBbIM Pa3beMOM AJ151 KNEMMHUKA HWUS1 — TOKOBbIE 21eKTPOAbI

5 . Ans noaknioueHnst 06bEKTOB U3Mepe-
KneMMHWK BUHTOBOW CABOEHHbIN 8

HWUS1 — TOKOBbIE 21eKTPOAbI

5 [nsa 3a3emnenuns npubopa nnu noa-

MpoBoa NnoaBoOASALLMIA C 3aXKMMOM “Kpokoann” u
1 CoeMHEHNSI dKpaHa nuccneayemoro ob-
LUTbIpEBLIM pa3beMoM TUna “baHan"”
pa3ua

Kabenb nHtepdencHoii USB 1 Ans noakntoveHus npubopa k MK
KoMnakT-AMCK C NporpaMMoK yrpaBiieHusl U ycTa- ) [ns paboTbl B CTaHAAPTHOM onepaun-
HOBOYHbIMW ApalBepaMm OHHOM cucTeme
PykoBOACTBO MO 3KCNlyaTauny U rapaHTUMHbIE .
obs3aTenbCTBa
Kopobka ynakoBo4yHasi 1

KOMMNEeKTHOCTb MOCTaBKU N BHELLUHWUIA BUA npubopa MoryT 6bITb U3MEHEHbI MPON3BOANTENEM N HE OTpaxe-

Hbl B HaCTosALWEM PYyKOBOACTBE.



1.3. YCTPOWUCTBO U NMPUHLUN PABOTbI

MHorokaHasbHbli MOTEHLUMOCTAT-ranbBaHocTaT P-20X8 COCTOMUT M3 BOCbMM WAEHTUYHbBIX KaHanoB-
MOTEHLMOCTATOB, CMOHTUPOBAHHbLIX B OAHOM OOLLEM CTOEYHOM Kopryce BbicoTol 2U. B 3TOM Kkopryce Ha-
X0AMTCS 06K ANS BCEX KaHanoB CUTOBOWM MCTOYHWMK MUTAHWUS, OOAMH CNY>XeOHbIN, a Takxe oblmin 6110k

KOMMyTauuun 1 ctabnnmnsaTtop nutaHmsa LM@poBbIX cxem npubopa.

Kaxxabli kaHan npeacTtaBnseT coboi neyaTHy NiaTy C paavaTopoM OXNaXAaeHus. B cocTaB Kax-
[I0r0 KaHana BXOAMT CBOM MUKPOKOHTPOJIIEP YNPaB/eHUsl, @ TakXe BCE OCTasibHble Y3/ibl U KOMMOHEHTDI,
HeobxoauMble Ans NOSTHOLEHHOro (hyHKUMOHNMPOBAHWS OAHOro NoTeHuMocTaTa-ranbBaHocTaTa. bnok cxema
OHOro KaHana npueegeHa Ha puc. 1.

Kaxkabli kKaHan uMeeT ABa npeaycunuTens - oavH ans Toka (i-U), apyrov ans noteHumana (U). C
HWX CUrHan NoJaeTcs Ha cenekTop Tuna paboTsbl (S1 — BbibMpaeT pexxum paboTbl NOTEHUMOCTaT — rasbsa-
HOCTaT) U Ha AByXkaHanbHbIM ALM. C cenektopa Tuna pabotbl S1 curHan obpaTHOW CBS3M MoAaeTcs Ha
ycunuTenb NoTeHUMoCTaTa, a C Hero Ha ycunutenbs MowHocTn YM. KoMMyTaTop S2 cny>xuT Ansg noakioye-
Hus1 anekTpoga Counter (BkntouyeHus sueiikn). MukpokoHTponnep (LIMY) nonHOCTbO KOHTPONMpPYeT Bbl-
MOSMIHEHWE CO34aHHOM NONb30BaTENEM A/ KOHKPETHOrO KaHana MporpamMMbl, aHanmsupyeT AaHHble TOKa,
noTeHuMana, paccyvTbiBaeT 3apsj, NPOBeEpSeT HanuuuMe neperpysok, Npu3HakoB OCTAHOBKWU U BbIMOSHSAET
BCE OCTasibHble paboune dyHKUMK. Takke MUKPOKOHTPOIEP CBSI3aH C MUKPOCXEMOW 3HEProHe3aBUCMMOW
Flash-namaTu. [JaHHble B Hee 3anuCbiBalOTCS Cpasy e Nocne UX NosiBIEHNS MO OAHOM TOYKE Ha BCEX CKO-
pOCTSIX perncrpauum npubopa. 3Ta NamaTb MOSHOCTbIO CTMPAETCS TOMbKO (KaXabli pa3) nepea KaxablM
HOBbIM 3anyckoM paboTbl kaHana.

Takxke B COCTaB KaXk4oro KaHana BXOAUT BXOAHOW penenHbii koMMmyTaTop (K), KOTOpbIM Noaktoya-
€T NOTEeHUMOCTaT B0 K BHYTPEHHEMY 3KBMBaNeHTy (3), M60 K BHELWHUM pa3beMaM Ha nepegHen naHe-
NN. BHYTpEHHWI 3KBMBANEHT MpeacTaBnsieT coboM MOCTOSIHHLIN pe3ncTop ¢ conpotueieHneMm 100 OM u
CNYXXUT ANns NpoBeAeHUs ANArHOCTUKM KaHana. B BbIKMIKOYEHHOM COCTOSIHUWM MW B COCTOSIHUM OXWUAAHWUS
paboTbl, NOTEHUMOCTAT MOAKMIOYEH K BHYTPEHHEMY 3KBUBANEHTY, @ BHELWIHME pPa3beMbl HU C YEM He COo-
eaVHeHbl BHYTpU npnbopa KpoMe pa3oMKHYTbIX KOHTAKTOB pene KoMMyTaTopa.

B obweM, ans Bcex kaHanoB, 610Kke KOMMyTauUMM MMEETCS MUKPOMPOLIECCOP, KOTOPbIA yrnpaBnseT
paboTton USB — nHTepdeiica, u nepegaeT ynpaensowme KOMaHAbl Ha KaXXabl KaHan, a Takke cobupaeT C
HUX HeobxoanMble AaHHbIE.

Ha nepeaHelt naHenu npubopa HaxoasTcs TyMOIEep U MHAMKATOP BKIKOYEHMSI MUTAHMS, 8 KOMMek-
TOB pa3beMOB A1 MOAK/IIYEHUS UcCeayeMbiXx 06pasuoB. Kaxabli KaHan NoAKIYaeTcs K UCCneayeMomy
obpasuy 4yeTbipbMsi NpoBoAaMu. MoTeHUManbHble pa3beMbl U NPOBOAA 3KPAHMPOBAHHbLIE, TOKOBblE — HET.
[ns ynobctea pabotbl ¢ XUT, pa3beMbl, COOTBETCTBYIOWME MOSIOXMTENBHON MONIAPHOCTUN, UMEIOT MapKu-
POBKY KpPaCHOro LBETa, OTpMLUATENbHON - TEMHO-CUHETO.

Ha 3agHel naHenn HaxoaaTcs pa3beM BKOYeHUs B ceTb 220 B, BEHTUNATOPbI OXNIAXXAEHUS, CeTe-
BOW MNpefoxpaHuTenb M pa3beM USB ansi nMoakaloyeHns K nepcoHanbHOMY KOMMbioTepy. [MporpaMmHoe
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obecneyeHne No3BONSIET NOAKIOYMTL HECKONbKO npubopos k ogHoMy MK 1 npu HeobxoanMocTn pabotaTb
Ha BCeX HUX OAHOBPEMEHHO.

N3mMepuTenbHas 3eMnsa Kaxkaoro kaHana npubopa, coeAnHeHHas C ero KOpnycoM M MnoaktoyeHa K
cunoBow 3emne poseTkn 220B. 3emna USB uHTepdelica ranbBaHUYecKn M30/MpOBaHa OT BCEX 3TUX 3e-
Menb (He COeANHEHa HN C OAHOMN U3 HUKX).

Ha nepeagHei naHenu npubopa MMeeTCs CBETOAMOAHbLIN WHAMKATOP MOAKMOYEHWUS K BHELLUHEN
syenke Ans Kaxxaoro kaHana. OH 3aropaeTcs Npy BK/OYEHMM N060ro paboyero pexxmMa uam MOHUTOPUH-
ra. B npouecce aBToMaTU4YeCKON AMArHOCTMKM (Kak M NMpU OXuAaHuM paboTbl) BMECTO BHELLUHEN SYENKu

MCNONb3YyeTCA BHYTpeHHMﬁ SKBUBANEHT U UHOANKATOP HE FOPUT.
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COMP Lo—]

U

/—ﬁ

‘ —xe AU LIy
WORK o E:+ 81

3 %J T _i-U Flash

Puc. 1. Bnok cxeMa oAgHOro KaHasna noteHumocTtaTa P-20X8.

Multichannel potentiostat-galvanostat

——l
@ — @

Puc. 2. MoTeHumocTaT-ranbBaHocTat P-20X8, nepeaHsas naHenb:

1 — nHaMkaTop nNuTaHus, 2 — TymMbnep BKAKOYEHUS NUTaHUS, 3 — pa3beM 3a3eMIEHUS U SKPAHUPOBa-
HUS, 4 — NHANKATOP MOAKIOYEHUS KaHana K BHELLHEN Fl‘-leﬁlKe, 5 - noTeHUManbHbIN anektpog Comp, 6-

noTeHumanbHbIi anekTpoa Ref, 7- TokoBble anekTpoabl Work n Counter.

II. NOArOTOBKA NMPUBOPA K UCNMOJIb3OBAHUIO
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2.1. MEPbl BE3OMNACHOCTU

Mpubop MMeeT cneaytoLime annapaTHble TUMbl 3alUUTbl (MHAMBUAYASIbHO B KQXK/AOM KaHane):

e 3awmTa OT npeBblleHns abCcoNTHOrO BbIXOAHOrO TOKA Ha ypoBHe 2.3 A annapaTHo (CXGMOTEXHM-
YEeCKOoe orpaHn4yeHmne Toka BbIXOAHOIo YCUNNTENA MOLLI,HOCTVI);

e 3dlUMNTa BXOAHbIX KAacCKaaoB Mpn MpeBbILUEHNN BXOAHOIO HaAMpsa>XXEHUA He 6onee yem Ha 20 B ot
MaKCUMa/lbHOro BbIXOAHOIO Harnps>KeHus npm6opa;

e 3almTa OT neperpeBa yCUNUTENS MOLWIHOCTU. B cnyyae NpeBbllEHWS MAKCMMasbHO AOMYCTUMOW
TemnepaTtypbl, paboTa kaHana 6yaer ocTaHoBneHa. B ynpaensiowem MO 6yaer BbicTaBneH dnar
aBapuu kaHana. Mpoaomkutb paboTy MOXHO 6yZAeT TOMbKO C MOMOLULIO PYy4YHOro nepesanycka no-
CNle Toro, Kak KaHasn OCTbIHET 10 6e30macHoi TemnepaTypsbl.

Kpome TOro, npefycMOTpeHbl cnegytowme nosyannapaTHble TUMbl 3aWwmT (MHAMBMAYaNbHO KOHTPO-
nupytotcs MK Kaxxgoro kaHana):

e reperpyska rno TOKY B Ka)XA0M Avana3oHe NpMBOAUT K NEPEKTIOYEHNIO Ha Bonee rpybbiii AnanasoH
nNu 3aBepLUeHnio paboTbl Wara-unkna paboTbl, ecnn neperpyska npoucXoauT Ha CTaplueM auana-
30He. 3aBoAcKas ycTaBka cpabaTbiBaHMS 3almTbl HA caMoOM rpybom amanasoHe — 2.1 A. Bpems
cpabatbiBaHus — 5 MC;

e 3alMTa OT MpEBLILIEHNS HANPsHKeHUa (NOTEHUMANna) ANs KaxAoro Avana3oHa noTeHumana Kak no
“3MepSIEMOMY, Tak U MO 3a1aBaeMOMy HanpsbkeHuio (noTeHumany). Bpems cpabaTbiBaHus — 5 Mc;

e [lonb3oBaTenbckas 3awmTa no ToKy (3apaaetca 6e3onacHoe OKHO OT - A0, NMpU BbIXOAE M3 KOTOPOro
NPOVCXOAUT 3aBeplueHne wara/unkna pabotol). Bpemsi cpabaTbiBaHMa — 5 Mc. HacTpauBaeTtcs
nonb3oBaTtenem B ynpasnsowem MO.

e [lonb3oBaTenibckas 3almTa No noTeHumany (3agaeTcs 6e30nacHoe OKHO OT - 40, Mpy  BbiXxoade U3
KOTOPOro MpPOMCXOAUT 3aBepLUeHMe wara/umkna paboTsl). Bpemsi cpabaTbiBaHus — 5 mc. Hactpaw-

BaeTCs nonb3osBateneM B ynpasnsiowem [10.

Kopnyc 1 waccy npubopa 3neKTpUYECKN COEAMHEHbI C €r0 U3MEPUTENIbHOW 3eMIEN U COEANHEHDBI C
CUNOBbIM 3a3eMrieHneM po3eTkn 220B. 3emns USB uHTepdelica ranbBaHnyeckn HE coeaMHeHa HU C OaHOM

N3 3TUX 3EMENb.

He pekoMeHAyeTcsi MOCTOSIHHO 3KCMlyaTMpoBaTb Npubop Ha npedene ero BO3MOXHOCTEMN. Peko-
MEH/IYETCS OrpaHMUMBATBLCA TOKOBLIMM M MOLLHOCTHLIMM MapaMeTpaMy Ha ypoBHe 75% OT MakCUMasibHO
AONYCTUMbIX Ans Bawero npubopa. Takoi MoAaxod HE CUIIbHO CHU3UT 3KCIJTyaTauMOHHbIE BO3MOXHOCTU

npubopa, 0AHaKO 3HAUYUTENBHO NPOANUT CPOK Ero Ciyxobbl.
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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 muccneayemoie 06beKTbl aKTUBHOIO TUMa, KOTO-
pbie MOryT ABNATbCA UCTOYHUKAMU TOKa HanpsaXeHua win MOLWWHOCTU npeBbllualouwmMm

MaKCUMMaJibHO AONYCTUMbIE A1 AaHHOro npubopa.

3anpewaeTca nonagaHue Ha pa3beMbl NMOAK/IIOUEHUS 3J1eKTPoAoB (M3MepuTesibHble
BbiBOAbI) NpU6Gopa HanpshKeHusi, NpeBbillaoLLero MakCMMasibHOe nosisipusylollee Ha-

npshkeHue 6onee yem Ha 20 B.

3anpewaeTca Tak WM MHauye NOAK/YaTb WM AONYCKaTb KOHTAKT U3MEpUTEsIbHbIX
BbIBOAOB Npubopa C ApPYyrMMM 3/1eKTpUueckuMu npubopamu (BOSIbTMETPbI, OCLMNO-
rpacbl, 3N1eKTPOHHbIE Harpy3kM U UCTOYHUKN NUTAHMS, SNIEKTPUUYECKUI KOHTAKT C Me-
Ta/sIMuecKkoi Mebenbio, CTaHKW, 3/IEKTPOUHCTPYMEHT, 3NeKTpoo6opyaoBaHue wunu

anekTponpubopbl, noaknroyaemblie k cetn 220 B u 1.n.).

3anpeLwaeTcas MOHTMPOBaTb CTOEYHbIE YIrOJIKM K KOpNyCy BUHTaMM, A/IMHHee 5 MM.

13



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 n TpaHcnopTupoBaHue npubopa NpOU3BOAWIUCE B YCIOBUSIX, 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).

[danee pa3mectute npubop Ha paboyeMm MecTe, obecrneumB yaobCcTBO paboTbl U CBOGOAHBIV AOCTYN
XONTIOAHOro BO3AyXa K 3afiHel 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 Aucka. 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 CMCTeMa CaMa He OTKPOET MacTep YCTaHOBKM Apait-
BEpa, TO ero HeobxoAMMO 3anyCTUTb B AMCMETYEPE YCTPOUCTB Ballero komnbtoTepa. [ns 3T0ro, B CNuUcKke
USB ycTpoicTB (M1 B KOHTPOJIIEPax yHMBEPCASbHOM 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-20X8 paboTtaeT noa ynpasneHueM cneunannm3npoBaHHOro nporpaMmMHoro obecre-

yeHus ESS.

MporpamMmHoe obecneyenue (MO) cnyXuT Ans co3haHnsa 1 KOHMUrypupoBaHUst SKCNEPUMEHTANIbHOM
paboyeli nporpaMmsbl, 3anycka paboTbl, 0TOOpaXkeHns, MPOCMOTPa U NEPBUYHOM 06paboTKM IKCMEPUMEH-
TasbHbIX AaHHbIX. [pK 3anycke nonb3oBaTesnieM paboTbl N0O0r0 KaHana, B HEro 3arpyaeTcsl co3fhaHHas
Ha 3TOT MOMeHT paboyasi NporpaMma, NOSIHOCTbIO CTUPAETCS MaMATb AaHHbIX. TakXKe B HErO 3arpy»atoTcs
HACTPOMKM MOJSIb30BaTENbCKMX 3awwmT. Mocne 3Toro ynpasasiowas nporpaMma AaeT npubopy KomaHay 3a-

nycTuTb paboTy B BbIOpaHHOM KaHane.

Kaxxablh kaHan npubopa caM CneauT 3a BbINOMHEHMEM 3arpy>XeHHOM B HEro paboyeit NporpamMmsl,
HE3aBMCUMO OT ApYrux KaHanoB. Ynpaenstowas nporpaMmma HeobxoAMMOW NepUOAMYHOCTBIO OnpallvMBaeT
BCE BKJ/IHOYEHHbIE KaHanbl NpMbopa M 0TOBpaXaeT UxX TeKyllee COCTOsiHME. Mpu 3TOM OHa HUKakK He BUSIET

M HE BMELLUMBAETCS B BbINOSIHEHNE paboyel NporpaMMbl.

B ynpaensioweit nporpaMme B 060/ MOMEHT MOXHO OTKIHOUYUTL MpUGOP OT KOMMbioTepa. [pu
3TOM Npubop NpoaoKMUT paboTy 6e3 Hero. [anee MOXHO, HanpuMep, NOAKIIUYUTL K MporpaMme Apyrou
MMEIOLLMIACA MHOrOKaHasbHbIV NMpUBop M NPOBECTU HEO6XOAMMbIE MAHUMYNAUMKU C HUM. [pyu HeobxoauMmo-
CTH, B npouecce paboTbl Npubopa, MOXHO HEOrPaHUMYEHHOE YMCIO pa3 MOAKIOYATLCA K HEMY M OTKIIO-
YaTbCA OT HEro B YMNpaBsIOLLEN NPOrpaMMe. TO HMKaK He OTPa3nuTCs Ha BbIMOIHEHUM paboyen nporpam-

Mbl.

B npouecce paboTbl M3 ynpaBnsitoLein NporpaMMbl MOXHO BbIMONIHUTL Crieaytolmne AencTeus ¢ npu-

6opom:

e CneauTb 3a BbINOAHEHMEM paboTbl MO BCEM KaHanaM cpasy, unn 6onee nogpobHo Ha OAHOM Bbl-
6paHHOM (Tak Ha3blBaeMOM “akTMBHOM”) KaHane, Kak B rpaduyeckoM, Tak u B UMdppoBOM npea-

CTaBNEHUN. AKTUBHBIA KaHan MOXHO nepeHasHa4ynTb B o060l MOMEHT.

e [locTaBUTb aKTMBHbIA KaHasl Ha nay3y, a NOTOM CHOBA €ro 3amnycTWUTb C 3TOr0 X€ MOMEHTa MOBTOp-
HbIM HaXaTWEM KHOMKKM “nay3a”. B coCTOsHMM nay3bl KaHan NepexoauT B PEXUM MOHWUTOPWHra, TO
€CTb, oTOOpaXkaeT noTeHUnan pa3oMkHyTon uenu (noteHuman PL) Ha noaknoyeHHOM obpa3ue, 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 OrpaHU4€EHa.

e B aKTMBHOM KaHane MOXHO MPUHYAWUTENbHO MEPENTM K BbIMOMHEHWIO CreAyloWero wara, umkna
nporpamMMbl, UnuM poaa paboTbl (YCTAHOB/IEHUE Nepen M3MepeHUeM, U3MepeHune noteHumana PL,

yCTaHoB/MEHWE NnoTeHuMana PLL 1 Ta, B 3aBUCMMOCTU OT cofiepXKaHust paboyeit NporpaMmbi).
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e OcTaHOBUTb paboTy aKTMBHOIO KaHana, unm Bcex paboTatoLmx KaHaoB.

o 3arpy3V|Tb M3 Haxoasllerocda B oXXmaaHuu pa6OTbI KaHa/la MMEWNECA B HEM 3KCNEPUMEHTAJIbHbIE

OaHHbIE,
e 3anyCTUTb PeXWUM MOHUTOPWHIa Ha aKTMBHOM KaHane M OCTaHOBUTb ero B 060 MOMEHT.

Twvn pa6OTbI OAHOro KaHana HUKaK HE CBA3aH C ApPYrMMKU KaHallaMy, NO3TOMY OHU MOryT pa6OTaTb C
OTNIMYHbIMM ApYyr OT Apyra METOAMKaAMU U pa60‘-IMMM nporpamMMmaMn " napaMeTpamMmn, n aaxxe C CoBeEpPLUEHHO
pasHbIMA MO cBoem npupoae uccneayembimm obbekTamn. Takxke OCTaHOBKa, 3aryckK, fay3a, peXxmMm MOHU-

TOPWHra U T.M. Ha OAHOM KaHaJlE HUKaAK HE BANAIOT Ha APYrne KaHa’sbl.

Mocne Toro, Kak KaHan 3aBepLUM 3arpy>XeHHyl0 B HEr0 NPOrpamMMy, OH NMEPEXOAUT B PEXUM OXU-
AaHusi. Eciv npu 3TOM OH MOAK/IOYEH K MPOrpaMMe, TO OHa Cpa3y aBTOMATUYECKM 3arpy3uT U3 HEro Bce
MMeEIOLLMECS] SKCNEPUMEHTASbHbIN AaHHbIE, U BbICTAaBUT AN1s Hero gnar oxuaaHus. MNocne 3Toro MoXHo 3a-
MyCTUTb Ha HeM paboTy 3aHOBO, HampuMep, C ApyrM 06pasLoM, UM NPOrPaMMHO BbIKNOUYUTL. Ecnn npu-
60p He 6bla NOAK/OYEH K MPOrpaMMe, TO MoJb30BaTeNlo HEO6X0AMMO CaMOCTOSTENbHO, HaXaB KHOMKY 3a-

FPY3KM AaHHbIX, CKa4aTb AdHHbIE U3 npm60pa.

MoMumMo 3TOro, ecnm nNpubop NOAKIOHEH K KOMNbIOTEPY M NMporpaMmMme, To AaHHble 6y-
AYyT aBTOMaTUYECKM 3arpyxartbCs U3 Hero npsiMmo B npouecce paborbl. Bnarogaps aTomy cuc-
TeMa npubop-koMnbloTep paboTaeT (pakTUUECKU B peasibHOM BpeMeHu ¢ 6ycdepunsaumen gaH-
HbIX B npubope (B ero sHeproHe3aBMCMMON NamnaTn). B cnyyae BO3HMKHOBEHUS Kakou nn6o
HeWTaTHOU cuTyauum (HanpuMep, npu nortepe nutaHua 220B), Bce 3aperncrpMpoBaHHble
AaHHble B /11060M cnyyae 6yayT coxpaHeHbl B NnaMATY Npubopa aaxe nocne ero BbIK/IIOYEHUS,
M MOryT 6bITb OTIrpy>XeHbl U3 HEro B 1060 MOMEHT A0 cneayrolero skcnepuMmeHTa (wam ne-

pe3arpy)eHbl B NpoLiecce BbiMOJIHEHUSA TEKYLLEero sKCrnepMMeHTa).

Takxke, B NporpaMMe MOXHO MEpPenTU B PeXxnMM 06paboTku AaHHbIX (OTOOpaXeHUsl yXKe UMEKoLMX-
CSl, WX TOMbKO YTO 3arpy>XeHHbIX KCNepuMeHTanbHbIX AaHHbIX). OTO HMKaK He NoBnusieT Ha paboTy npu-
60pa HM B OAHOM KaHarne. Ta YacTb NporpaMMsbl, KOTopasi OTBETCTBEHHA 3a CBS3b C NPUBOPOM, MPOAOIKUT
cbop 1 OoTObpaXkeHne TeKYLUMX AaHHbIX. YacTb Xe nporpaMMbl, OTBETCTBEHHAsA 3a 06paboTky, AaHHbIX, by-
AEeT AOCTYMHa Nosb30BaTento Ans AeTasbHOro NpocMOTpa, OTOBpaXKeHUs U MaHMNynsuMmn ¢ nbbiMK, yxe
NMEeLWNMUCS Ha XecTkoM ancke MK aaHHbIMKU. To eCcTb MOXHO 0bpabaTbiBaTb, NPOCMATpPMBaTb U MaHUMy-
nupoBaTb (yaanatb, 06beANHATb, HAKMaAblBaTh APYr HA Apyra W T.n.) 3arpy>XeHHbIMK UM UMEKOLLIMMUCS

Ha YXECTKOM [MCKE 3KCMEPUMEHTaNbHLIMW AaHHLIMU NPSIMO BO BPeMsl paboThbl npubopa.

Bonee noapobHyto MHGOPMaLMIO O BO3MOXHOCTSIX NMPOrPaMMHOro obecneyeHns Bbl MoxeTe HalTu
B AOKYMEHTauun K NporpaMMHOMY obecneyeHuto Ha YCTaHOBOYHOM AMCKe M3 KoMMiekTaumu npubopa unm
Ha oduumansHoM calTe www.potentiostat.ru B pasgene 3arpy3ok. B HacTosilieM pyKOBOACTBE OHA HE

OMUCbIBAETCA.
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MeToaMKa YCTaHOBKM ApalBepOB, COAEPXMUMOE KOMMAKT-AMCKA, BHELIHWIA BUA YNpaBnsiowen npo-

rpaMMbl 1 ee (YHKLUMOHANIBbHOCTb MOTYT U3MEHSITbCS MO Mepe 06HOBNeHUs Kak camoro MO, Tak v npubo-

poB, NoaToMy 6onee NoAPo6HO ONMCaHbl B OMOSTHUTENBHON OKYMEHTaLWM.

Bce HeobxoauMble MHCTPYKUMM HaxoasaTCs Ha YCTaHOBOYHOM aucke Bawero npubopa. Camble no-

cneaHune Bepcum MO 1 Bcelt AOKYMEHTaUMUM K HeMY 1 npubopaM Bbl MoXeTe HalTh Ha oduumManbHOM caiTe

B MHTepHeTe www.potentiostat.ru. lNporpaMmMHoe obecneyeHne pekomeHayeTcs 06HOBNATL XOTS 6bl pa3

B KBapTarn.

PesioMnpys, getanbHas cxema pabotbl npubopa v MO BbIrNSAMT cneayowmm 0bpa3om:

1)
2)
3)

4)

)

6)

7)

8)

Mpnbop noakntoyaeTcs nonb3osatenem B 10 ESS.
C nomoubto MO nonb3oBaTenb co3gaeT paboyyto NporpaMmy.
Monb3oBaTeNb NOAK/OYAET UCCeayEMbIN 06BEKT K Npubopy.

[ns Toro, 4Tobbl YAOCTOBEPUTLCH, YTO MCCJ'IeD.yeMbIlz 06beKT noaktoyeH NpaBuIbHO, PEKOMEH-
[AyeTCs Ha HEKOTOpoe BpeMs 3anyCTUTb MOHUTOPUHT. 10 BennunHe n3MepeHHoro noTeHumnana pa-
30MKHYTOI‘;1 uenu, Kak npaBuao, MOXHO AMArHOCTMpPOBaTb Hanuuve o6pbIBOB, MEpPenontoCOBKY,

HencnpaBHOCTM obpasua 1 Tn.

Monb3oBaTeNb 3anyckaeT paboTy. Mpy 3TOM aBTOMATUUYECKM MPOM30MAYT Creaytolme AeUCTBUS:
B 3TOT, M TO/IbKO B 3TOT MOMEHT B MNpubope 6yaeT CcTepTa NaMsTb SKCMNEPUMEHTASbHBIX AAHHbIX,
B Npubop 6yaeT 3arpyxeHa paboyas MporpamMMa M HacTPOMKM 3awwmT, 6yaeT 3anylueHa pabota. B
MO npu 3ToM 6yaeT 06HYyNEH MacCUB AaHHbIX, B KOTOPbIM 6yayT ckauMBaTbCa AaHHble U3 Npubopa
(oH TakXke Bceraa obHyNsIETCA Npu NepenoakiiodeHnn npuéopa B MO MM nepesanycke camoro
Mo).

HenocpeacTBeHHO nepea 3anyckoM paboTsl, ynpasnstowee MO yTOYHWUT y Mofib3oBaTeNs Ha3Ba-
HWe 3arnycKkaeMoro 3KcrepyMMeHTa (ero M3HavanbHbI TekCT 6yaeT B3aT B MO U3 CTPOKM KOMMEH-
Tapusi). OHO 6y[EeT COXPaHEHO B SHEPrOHE3aBMCMMONM MaMsATU Npubopa BMECTE C 3KCNEPUMEH-
TaNbHbIMU AAHHBLIMU U CTAHET HEOTLEM/IEMbIM MX OMUCAHMEM. Tak, HanpuUMep, Ha XKECTKUIA AUCK
MK gaHHble 6yayT aBTOMATUYECKM COXPaHSATLCA C Ha3BaHMEM haliNia COOTBETCTBYIOLLIEMY 3TOMY
onucanuio. C YTeHns U3 NamaTi nNpubopa 3TOro ONMCaHUS HauMHaeTcsa Nobasi 3arpy3ka AaHHbIX
“3 npubopa (Npu 3TOM, 3TO ONMUCaHME BYyAET aBTOMATUYECKM O06paTHO BCTAB/IEHO B MOJSiE KOM-

MeHTapus).

[lanee, no xoay BbINOMHEHWUS paboyer MporpaMmbl, MPUGOP HAYHET PErUCTPUPOBATHL KCMEpPU-

MEHTAJIbHblE AdHHbIE U COXPaHATb UX B CBOKO SHEProHE3aBUCUMYIO NaMATb.

MO ES8 npu 3TOM ByAeT perynsipHo U C Heob6X0AMMOWM YacToToM 3anpaluvBaTh Y npubopa ero Te-

Kylllee COCTOsiHME M OTobpaxaTb MHbOpMauuio 0 ero paboTe Monb3oBaTeso (HOMep BbINosHse-
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MOro wara " UuKna, a TakXe BpeEMA UX pa60TbI, TEKYyLMNE 3Ha4YeHNA NoTEHUMANa, TOKa, 3apsaa,

paboumnin pexxmMm, 06beM 3aHATOM NaMsTU U TN).

9) Takxe npu 3ToM O byaeT cneanTb 3a TeM, KaK 3amnosIHAETCS 3HEpProHe3aBMcMMas namsaTb Npu-
6opa. Mo Mepe TOro, Kak MOSABASAIOTCA IKCNepuMeHTanbHble aaHHble, MO byaeT aBTOMaTUYeCKu

CKaQuMBaTb MX U3 3TOM MaMSITU M OTOBpaXaTb Ha U3MEPUTENIbHOMN AMarpaMMe.

10) Ecnn B xoge BbinonHeHMsa paboTbl 3akpbiTh MO MM oTKNIOUNTL B HEM Npubop, To nocne nocne-
AYIOLWero noakoyeHns, AaHHble HauyHYT CKauMBaTbCd C CaMOro Hadana. lpu 3TOM, CKayaHHble
3KCMEepPUMEHTaNbHbIE AaHHble ByAyT NOSBNSTLCA HA M3MEPUTENbHOW AMarpaMme u 6yayT AoCTyn-
Hbl A1 COXpaHeHWs1 NMosib30BaTeNeM Ha XecTkuin anck MK B Nobon MoMeHT. Tekyluee e cocTos-
HWe BbINOSIHEHUS paboyen nporpaMMbl 6yaeT oTobpaxaTbca B MO He3aBUCMMO OT 3TOro npouec-
ca. Mpu 3TOM, HanpuMep, MOXET CNOXWUTbCA Takas CUMTyauus, 4TO M3 Npubopa CKayaH TOJbKO
elwe 5-/ UMKN [aHHbIX, @ BbINOMHSAETCS yxe ckaxeM, 10-i. MMocTeneHHO MpoLecc CKaymBaHus
AA@HHbIX AOrOHWUT MPOLECC PErncTpauMmn AaHHbIX U cMCTEMa NepenaeT B OTObpaXkeHWe AaHHbIX B

peanbHOM BpPEMEHW.

11) Mpwu 3aBeplueHnn paboTbl 06bI4HO, MO yXKe UMEET BCE IKCMEPUMEHTASIbHbIE AaHHbIe CKauyaHHbIMU
u3 npubopa. B ToM e cnyvae, ecin Bce AaHHbIE He YCNen ckayaTbCs, OHW ByayT AoKadvaHbl aB-

TOMAaTUYECKHU.

12) Mpy HEOBXOAMMOCTY, CKaXKEM, €C/IM NPUBOP 6blN OTKIIIOUYEH OT KOMMbIOTEPA M BbIMOJHAN BCIO pa-
604yl0 NporpaMMy HenoAKMOUYEHHbIM, TO MOCTe 3aBeplueHnst paboTbl (KaK B LUITaTHOM PEXUME,
TaK M HanpuMmep, HEeWTaTHO NpY OTKOUYEHUU MUTAHMS) MOXKHO TakXXe B 060/ MOMEHT CKayaTb
U3 HEro BCE 3KCMEPUMEHTAsIbHbIE AaHHbIE NMOCNEAHErO BbINMOIHEHHOMO 3KCNepuMeHTa (TONbKO OA-

HOro, A0 Tex nop, Nnoka He 6yaeT 3anyLLeH HOBbI).

13) Cpazy nocne oKOH4YaHWS 3KCNepuMeHTa WK 3arpy3Kkn AaHHbIX, OHW aBTOMATUYECKN COXPaHAITCA
Ha XXECTKUA AUCK KOMMbIOTEPA U CTAHOBATCA AOCTYNHbIMWU ANA 3KCNOpPTa, NMPOCMOTpa Unn nep-

BMYHOMN 06paboTKM.

14) B npouecce paboTbl npubopa, B MO MOXHO B M0G0 MOMEHT COXpPaHWUTb BCE YXe MMELLMECs
(CKayaHHbIE) AaHHble HA XECTKUIN AUCK ANS, HanpuMep, CO3AaHnsa NpeaBapuUTENIbHO OTYETA O Bbl-

NONHEHUN ANUTENBHOIrO MHOrOAHEBHOIO 3KCNEPUMEHTA.

B anBe,quHon CXEME MpaKTU4YeCKMN BCE onepaunn BbIMONMHAKTCA aBTOMAaTUYECKU U HE3AMETHO ANA
Nnonb30BaTeENA. |_|O3TOMy coBceM He 06513aTenbHO AEPXaTb UX BCE B ros10OBE. I'IpM HeO6XOﬂVIMOCTM, MNno BbI-
BeAeT coobLueHums NOACKa30K, COBETOB, a TaKXXe NMpeaynpeanTt o nocieayowmnx AENCTBUAX U CO6bITM$IX, Ha
KOTOpblE Cneayer 06paTMTb BHUMaHWe. Takoh MexaHu3M pa6OTbI obecneunBaeT MaKCMMaJlbHYO HaAeX-

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

3.1. OBECNEYEHUE MAKCUMANIbHOI NMOMEXO3ALLUMLIEHHOCTU NPU NPOBEQEHNN U3ME-
PEHWI

Ana obecneyeHnsi MaKCUMasIbHOW MOMEXO3ALUMLLEHHOCTU NPU NPOBEAEHUM U3MEPEHMI uccneaye-
Mblii 06BbEKT (HampuMep, 3MeKTpoXMMMYeckas siuelka, nosynpoBOAHUKOBLI MPUOOP, SNEMEHT NUTaHUS U
T.M.) AOMKEH ObITb MOMELLEH B METAN/IMUYECKMIA 3KpaH. Mpy 3TOM peKoMeHAYeTCs COeAMHUTb 3KpaH U 3a-
3eMNALWNIA pa3beM MOTEHUMOCTATa C BHEWHUM 3a3eMNieHneM. XenaTesibHo, 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 kabeneilt npubopa M METANNIMYECKUX YacTeEN 3aXMMOB
«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 noteHumoctaTe P-20X8 peanu3yloTCs TpU OCHOBHbIX Cnocoba MOAKIIYEHUS K uccnegyemomy
06beKTY (3NEKTPOXMMNYECKOW SIUEMKE): ABYX-, TPEX- U YETbIPEX3NEKTpoAHas cxeMbl (puc. 6). Bo Bcex cny-
yasax TOKOBbIMM 3nekTpodammn sensoTca “Counter” n “Work”, a cooTBeTCTBYHOWMMM MOTEHUMANBHBIMU —

“Ref” n *Comp”.

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

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, KacaroLmxcst 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 MpU HaNMYMKN BHELIHWUX U BHYTPEHHMUX MEXAHUYECKMX MOBPEXAEHUN;

e NPV HapYyLEHUN LENOCTHOCTM NIOM6, NPU3HAKOB BCKPLITUS U PEMOHTA Npubopa HeynonHo-

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 KOpPryCa NOCTOPOHHUX NMPEAMETOB.

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

TOBUTENEM.
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IV. CBEAQEHUA O CEPTUDOUKALIUN

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

s CEPTUOUKAT COOTBETCTBUY

Ne POCC RU.AJI44. HO4368

Cpok peficTBHS C© 15.082017 mo  14.08.2020
Ne 0101447

"-‘ep,.“‘h““a“ﬁ*

OPTAH ITO CEPTH®UKAITUH per. Ne RA.RU.10A 144

Opras no ceprruraii npogyeiun "Ceprlientp” 000 "Ceprlientp” Anpec: 432045, POCCHSA, YisAHOBCKaA 061aCTh,
ropoll YIibAHOBCK, mocce Mockosekoe, mom 24, oue 221, Tenedon 8-909-356-8335. Anpec snexTponHoil rouTel:
info.sertcenter(@yandex.ru

IPOAVKIIHSA TloTeHIMOCTAThI-TATEBAROCTATHE: THI P. Cepiiiibiil BEITYCK,

| Koa OK
| 265143
COOTBETCTBYET TPEBOBAHHWAM HOPMATHBHBIX AOKYMEHTOB
TV 26.51 43-001-0119244659-2017 roga. Bl
: 9030 31

M3TOTOBUTEAD W11 Acradbena KOams Anxpeesna. O PHUIT: 317505300053154, MHH: 503121608441, Apec:
142432, POCCHA, r. Yeproronoexa, yn. Conneunas, 1. 4, k8. 2. Tenedor/Daxe: 84957203157, E-mail: sales(@elins.su.

CEPTUOUKAT BBIAH  yipy pcraguesa I0aus Auspeesna. OTPHITT: 317505300053 154, MHH: 503121608441
Anpec: 142432, POCCHA, r. Yepuoronoeka, yn. Connewnad, 1. 4, k8. 2. Tenedon/Dake: 84957203157, E-mail:
sales@elins.su.
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EBPA3HIACKHAN SKOHOMUYECKHI COKO3
JEKJAPALIASA O COOTBETCTBHHA

Jansurenns, U1 Acradbesa FOmma AHTIpeesHa, OI'PHHIT:317505300053154

MecTo KHTEIBCTEE ¥ a/IpeC MeCTa OCYLIECTRIICHHA ACATE/IbHOCTH: Poceniickas Mepepaums,
Mockosekas O6nacts, 142432, . Ueproronoska, yi. ConHewnas, 1. 4, ks, 2, Tenedon:
84957203157, Aspec snekTponHoi noythl: sales@elins.su

B JiHLE

JAHIBIISIET, UTO 1l pmmpm IEKTPOHIMEPHTENIBHBIC | [10TEHUHOCTATBI-TAbBAHOCTATET: THTI P,

nwiroToBuTe b MHAHBHIYTRHEI MpeaipuHumaTes, M1 Auan]meua 10nms AHJIpeeBHa,
MecTo HAXOAIEHHA H A/[PEC MECTA OCYLLECTBICHHA ASHTENBHOCTH 110 H3rOTOBICHHIO
nponykuun; Poceniickas ®enepatns, Mockosekast O6nacts, 142432, r. Yeprorosnoska, yiI.
ConHeunasd, 1. 4, KB, 2
Koa TH B3J1 EADC 9030310000, CepHitHblit BBIITYCK

COOTBETCTBYCT Tpeﬁona HHAM

TPTC 004*2011 "0 BezonacHoCTH HH3KOBO/ILTHOrO DDopyﬂuBaHm

ﬂtl{'lapall]-'lﬂ 0 COOTBETCTBHHA llpl‘lHﬁTa Ha OCHOBAHHH
[porokona wenpitanuii Ne [1C-17-08-319 ot 15.08.2017, Ucnbiratenbaas abopatopis

ObutecTra ¢ orpaanuennoil orseTcTaenHocTh0 "KOHCAP/T", artectar akkpenuTaiun Ne TOT
_RU.04UBB0.MJ100023, Cxema 1eK1apHpoOBAHHS COOTBETCTBHA: 111

HJonoanureabuas napopmanusn

Cpok ¢i1ykObl, YCIOBHUS XPAHEHHS H TPAHCTIOPTHPOBKA COTTIACHO TEXHUHECKOH H,
IKCMIyaTanuonnoi nokymentainn wirotosutens. Tpebosanns TP TC 004/2011 "0
Ge30MacHOCTH HI3KOBOILTHOTO 000py/1oBanus" cODMONAIOTCA B Pe3y/IbTaTe IPUMEHEHHS Ha
notposoneroil ocHose ['OCT 22261-94 "CPEACTBA M3MEPEHMH 3JIEKTPUYECKUX U
MAI'HUTHBIX BEJIMYMH, OGuine TexHu4ecKne ycaosus"

,Elemapaulm 0 COOTBETCTBHH AefiCTBHTEILHA ¢ ATkl perucTpannn no 14.08, 2020
BKJTIOYHTEILHO

WUIT Acradrera lOmna AunpeesHa

(P.H.0. 3aseuTens)

7/ Acmacgvesa \
JOJLwI
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EBPAZUNCKHN YKOHOMUWYECKHI CO103
NEKJIAPALIMS O COOTBETCTBUU

Jasisurean, HuanenayanbHeii npeanpunumarens Actadbesa KOs AuapeceHa,
~OI'PHMIT:317505300053154

MecTo HUTENBCTBA H A/IPeC MECTA OCYILECTRICHHS aesTensHoeTH: Poccnfickan Deepaiiis,
Mockosekas Qbnacte, 142432, r. Heproronoska, yn. Connevnas, 1. 4, ks, 2, Tenedon:
84957203157, Anpec anekrpoHHoll otk sales@elins.su

B JIHIIE

saasaseT, 4ro [[pubopsl anexrponsmeputensasie : [loTenmocTar - ranssanocrar P-2X, P-3X,
_P-20X, P-20X8. P-40X, P-45X, P-150X, P-200X

W3TOTOBHTE L MH MBIy albHBI MpeanpuHuvares, Huansuayaiss bllél[-]pc,:lﬂpHHHMa'l'EJ'lb
Acradwesa [Omma Annpeesna, MecTo HaXOXIEHHA H aZIPEC MECTa OCYUIRCTRICHHA
JESITEIbHOCTH 110 H3MOTOBIIEHHIO npoayKiuK: Poceniickas Menepauns, Mockosekas Odnacth,
142432, r. YepHoronoska, yn. Conneunasn, 1. 4, ks, 2

Kon TH B3] EADC 9030310000, Cepuiinwlit BRITIyCcK

COOTBETCTBYET Tpeﬁouauuﬂm

TP TC 020/2011 "InexkTpoMardiUTHas COBMECTHMOCTh TEXHHYECKHX cpencTn”

,‘lemapatmﬂ 0 COOTBETCTBEHH NPHHATA HA OCHOBAHHN

[Tporokona wensrranunii Ne [1C-17-09-215 o1 15.09.2017, Henwrrarensran naGoparopis
Ob6mecTra ¢ orpaHudenHol oTeeTeTBeHHOCTRIO "KOHCAP/T", atTectar akkpenutainyu Ne TOT
RU.04UEB0.UJT00023, Cxema aeknapuposanus cooteercTsis: 1o
Jononuureasnas undopmanus

(_1}'3{”( C]I}"?Kﬁhl VKa3aH H3NrOTOBHTEIEM B JOKYMEHTALHH Ha NPOJIYKIHIO. yCJIOBHﬂ XPaHEeHHH
CTAHIAPTHRIC NPH HOPMAIBHBIX JHAYCHHAX KJIHMATHYCCKHX ll)al\"l'ﬂpﬂB BHELIHEH C]:H‘-‘Hbl. CPOJ\'
XpaHeHHd W3jleng He yertanosned. Tpebosanns TP TC 020/2011 "SnextpomarduTHas
COBMECTHMOCTDb TEXHHYECKHX CPEHC'I'B'. CDGJIEU.U.HH}TCH B PE3YNLTATE IPHMEHCHWA Ha
no6posonbHoii ocHose FOCT 22261-94 "CPEJACTBA U3MEPEHMM DJIEKTPMUECKUX U,
MATHWUTHBRIX BEITMUYMH. OGumme texHUYMecKue yCIoBus

Jdexiapauns o cooTBeTCTBHH JeiicTBHTEILHA ¢ AaThl perncrpaund no 14.09.2022

BKJIYHTEIEHO
j’;};g Huauenayanerelit npeanpuauMarens Actadeera HOmus Anapeesna
(D.H.0, sagsnTena)
(noanmmes)

A
Acmagvesa \

[ |5
| PerwétHifimonmsm
=\ Andpeesna /s
ara pernerpa

Homep Jekaapainn o cooTBeTeTenn: EADC N RU 1-RU.PII01.B.02693

M Jekaapannn o coorserersun: 15.09.2017
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