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YBaxxaeMblii nokynatenb, 6narogapum Bac 3a npuobpeteHue Hawero obopyaoBaHusi. Hactosuiee
PYKOBOACTBO MO 3KCrJlyaTauuy COAEPXUT CBEAEHWUS O NMpUHUMNE paboTbl, YCTPOMCTBE M XapaKTEPUCTUKAX
MHOIOKaHasIbHOro MoTeHuMocTaTa-ranbBaHoctata Tmna P-20X8 u ykasaHus, Heobxoaumble ans ero npa-

BUJIbHOW 1 6€30MacHO 3KCnyaTaumu.

MHorokaHanbHbI NpUGop CneunanbHO CNPOEKTUPOBAH B pacyeTe Ha NpOBEAEHWe PYTUHHBIX, Mo-
TOYHbIX, [O/ITOBPEMEHHBIX U3MEPEHMI U UCCNeaoBaHMsl rpynmnoBbiX 06pasuoB. HanpuMep, oH MOXET 6bITb
MCMNOJb30BaH AJ11 MHOTOAHEBHbIX LIMK/IMYECKMX MUCMbITAHUIA pa3nnyHbix XUT, 3apsga-pa3psiaa 31eKTpoaos,
KOPPO3MOHHbIX, 3MEKTPOKATA/IMTUYECKMX M PECYPCHBIX UCTIbITAHWI MaTEPUanoB WM PasfIYHbIX 3NEKTPOXU-
MUYeckux 06bekToB. B To ke BpeMsi, 6rarogapsi XOpOWWM AMHAMUYECKUM XapaKTepUCTMKaM MHOroKa-
HaNbHbIN NOTEHUMOCTAT MOXET 6blTb MCMOMb30BaH M ANS HE CTOSb NPOAO/KUTENBHBIX BO BPEMEHW Knac-

CMYecknx NnabopaTopHbIX UCCnefoBaTeNbCKMX 3a4au.

MHoOrokaHasnbHbI MOTeHUMOCTaT-ranbBaHocTaT P-20X8 MMeeT BOCEMb MOMHOCTbIO HE3ABUCUMMBbIX
WOEHTUYHBIX KaHaNoB, CMOHTMPOBAHHbIX B OAHOM KOpMyce C O6WWMM 6/I0KOM MUTAHWUS U KOMMbIOTEPHbLIM
nHTepdeiicom. Mprbop no3sonseT paboTaTb MO ABYX, TPEX WM YETLIPEXINIEKTPOAHON CXeMaM noakoye-
HUS1 K 2NIEKTPOXMMUYECKON AUeliKe, KaK B MOTEHLMOCTATUUYECKOM, TaK U B ra/lbBaHOCTAaTUYECKOM pEXMMax

npun Tokax Ao 2 A B KaXkaoM KaHane.

Ynpasnsiowas nporpamMMa, BXoAsliasl B KOMMEKT MOCTaBKW, MO3BOMAIOT ynpasnsTb NpubopoM C
MOMOLLbIO NEepPCOHaNIbHOro KoMMbloTepa. MMeeTcs BO3MOXHOCTb paboTbl, Kak C eANHUYHbIMU dKCNepuMeH-
TaMW, TaK U B PEXMNME LUMKITUHECKOrO MHOrowaroBoro nporpaMmmatopa, no3BonAlWEro nocneaoBaTebHO
BbINO/IHATb 3aZlaHHble MONb30BaTeNEM peXnMbl paboTbl MHOrOKpaTHO. Kaxkabli KaHan MoxeT paboTtaTb Mo
CBOEMN MHD,MBMLlyaﬂbHOIZ nporpaMMme, KoTopas B nto6oN MOMEHT MOXET ObITb OCTaHOBJIEHA, NepeE3anyLleHa,

NocTaB/ieHa Ha nay3y U CKOH(pUrypupoBaHa CoBepLUEHHO HE3aBUCMMO OT APYruxX KaHanoB.

Kaxablii KaHan MMeeT COBCTBEHHYHO SHEProHE3aBUCUMYIO MaMsTb, B KOTOPYHO PE3EpBUPYIOTCA BCe
AaHHble, MosyyaeMble B XoAe paboTsl. Mocne 3anycka paboTkl, NPUGOP MOXET BbiTh OTK/IHOUYEH OT KOMMbIO-

TEPa And aBTOHOMHOW pa60TbI.

Bo BpeMSA BbINMOJIHEHUA pa6OTbI rapaHTUpyeTCcsa COXpPaHHOCTb BCEX MOJTYHYEHHbIX 3KCNEPUMEHTAS1b-
HbIX AdHHbIX U COXpPaHEHUE MOSIHOIrO KOHTPOIA HaAd 3KCNEPUMEHTOM HE3aBUCMMO OT MOAKMOYEHUA K KOM-

nbloTepy.

B npubope 1 ynpaBnsiowlen NporpaMMe UMEIOTCS CPEeACTBA MOJb30BATENbCKMX 3aLUMUT M (PyHKLMM

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

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

O6HOBIEHMSI MPOrpaMM, AOMONHUTENBHYIO MHGOPMaLMIO, CMMCOK MPOAYKUMM U AOKYMEHTauMIo no

Hel Bbl MOXXeETe HalTK Mo aapecy B MHTepHeTe: www.potentiostat.ru.




II

1.1

1.2

1.3

2.1

2.2

2.3

2.3.1

2.3.2

2.3.3

2.3.4

III

3.1

3.2

IV

\Y

COAEP)XAHME
OnuncaHne n pabota npubopa
TexHMYecKne XxapakTepUCTMKK
KOMMNneKkTHOCTb MocTaBKu
YCTponcTBO U NpUHUMN paboThbl
MogrotoBka npubopa K WMCNOMAb30BaHMIO
Mepbl 6e30nacHoCTK
MoaroToBka K pabote
MporpamMHoe obecneyeHune u aparisepa
PekoMeHZaumm No NOAKIYEHMIO NpMbopa K KOMMbIOTepy
YcTaHoBKa NporpaMmbl U ApariBepoB
3anyck ynpasnsioLwen nporpaMmmbi
Pabota c nporpammoint ES8
SkcnnyaTtaums npyubopa
ObecneyeHne MakcManbHOM NOMEXO03aLLMLLEHHOCTM NpY NPOBEAEHNN U3MEPEHUIA
OcHOBHblE CXeMbl BK/OYeHMs npubopa
lapaHTUiiHble 06s13aTenbCTBa

CBeneHust o cepTudmKaumm

10

10

12

14

15

15

15

16

17

21

21

22

23

24



I. OMUCAHUE U PABOTA MNMPUBOPA

1.1. TEXHUYECKME XAPAKTEPUCTUKMU

OCHOBHbIE BO3MOXXHOCTU NOTeHUMoOCTaTa-rasibBaHoctata P-20X8 (Ha kaHan):

e Peructpauusi noTeHUMana pasoMKHyTON Lienu

e [loTEHUMOCTATMYECKMI PEXMM paboThbl

e [anbBaHOCTAaTUYECKUI PeXUM paboTbl

e CTyneHyaTblii MOTEHLMOCTATUUYECKUIN PEXUM

e CTyneH4aTbli ra/lbBaHOCTAaTUYECKUIN PEXUM

e JInHeliHas pa3BepTka NoTeHumnana

e Llnknnyeckas passepTka noTeHumana

e JInHelHas pa3BepTka TOKa

e Llnknnyeckas passepTka ToKa

e XpoHOaMnepomeTpus

e  XpOHOMOTEHUMOMETPUS

o  XpOHOKY/IOHOMETpUS

e [loTEeHUMOCTAaTUYECKMI CUrHAN NPOU3BObHON (hOPMbI
e [anbBaHOCTATMYECKUI CUIHAN NPOU3BOSIbLHOW (hOPMb
e JlnHelHas nonspusauus

e Lnknnuyeckas nonsipusaums

e [lOTEHUMOAMHAMUYECKUIA PEXMM

e [anbBaHOAMHAMUYECKUIA PEXUM

e PexwuM nowwaroBoro UMKIMYEeCKoro nporpammaTopa

e Llnknuueckmn 3apsaa - paspsa XUT (nporpamMmaTop)

e ABTOMaTU4ecKkue AnanasoHbl TOKa

e [lonb3oBaTesnbCckas 3awuTa no ToKy U noteHumany

e QyHKUMM caMOAMarHOCTUKN Ha BCTPOEHHOM 3KBUBASIEHTE
e BcTpoeHHas 3HeproHesaBncMMas NaMmsiTb B KAXAOM KaHane

e [popomkeHue paboTbl Npu OTKAOYeHMKU yripasnsiowero MK



OCHOBHbIE XapaKTEepUCTUKN MHOIOKaHaJ/IbHOro NnoTeHyuocTaTta-rasibBaHocrata P-20X8

Tabnuua 1

OcCHOBHbIE NapaMeTpbl:

Konn4yectBo KaHanoB

8, d)YHKLlI/IOHaJ'IbHO NOJIHOCTbKO HE3ABUCUMBbIE, C 06LMM 6NIOKOM NUTaHUS

MoakoyeHue a4enkn

2, 3, 4 2neKkTpoaa,

KOHTpOnb si4eiku

MNMoTeH LlVIOCTaTVILIeCKVIﬁ, raJibBa HOCTaTMHECKMVI, BOJIbTMETP

MowHocTb (Ha oAWH KaHan):

MakcmManbHasg nons-
pu3ylowas MOWHOCTb

20 Bt

MakcuManbHas Harpy-
304Has MOLWHOCTb

10 Bt

Hanpsi»xeHusi, noteHuumanbl (Ha OAUH KaHan):

MakcuManbHoe Bbl-
XOAHOE HanpshkeHue

+ 12 B (MakcMMasnbHO AOCTUXMMOE)

HoMWHanbHoe BbIXOA-
HOE Hanps>XeHne

+ 10 B (npu TOKe, COOTBETCTBYIOLLEM MAKCUMaIbHOMY)

[unana3oH noTeHuuana +6B
(HanpshxeHus)
PaspelueHnve no no- 200 mkB
TeHumany
Mpenen ponyckaemom

+0.2 %

npuBeAEHHON NorpeLw-
HOCTV ANsi AManasoHa
noTeHumana

(norpeLwwHoOCTb NpMBEAEHA K BEPXHEMY Mpeaesy AvanasoHa)

BxogHoe conpoTtuene-
HWe 3N1eKTPOMETPa MNo-
TeHuunana / BxoaHou
TOK

10" Om / meHee 10 nA

CKOpOCTb pa3BepTKHu

noTeHumana M1HU- 10 mkB/c
MasibHas

CKOpOCTb pa3BepTKU .
noTeHumMana Makcu- 10* B/c

MaJibHa4d

TokoBble XapaKTepucTuku (Ha OAWH KaHan):

MakcuMMarnbHbIN nons-

PU3YIOLLUIA TOK HE Me- +2A
Hee
MakcMManbHbIN Harpy-

Py +2A

304HbI TOK HE MeHee

Jnanas3oHbl ToKa

5 ananasoHos:
+ 2000 MA; + 200 MA; + 20 MA; + 2000 MKA; + 200 MKA

Pa3peLlueHune no Toky

1/ 30000 ot MakcMMyMa Ans Kaxkaoro AnanasoHa




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

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

(kakzas MorpeLHoOCTb NPUBEAEHA K BEPXHEMY Mpeaesly COOTBETCTBYHOLLErO

AvanasoHa)

MUHMMasbHbIN peko-
MeHAyeMbI pabouunit
TOK

10 MKA

AlUN, UAN (Ha oaguH KaHan):

ALM, LIAN

2 CUHXPOHHbIX AL,
1 LIAI, 5 Mc

MakcumanbHas / Mu-
HWMasnbHasi CKOPOCTb
pervcTpaunm AaHHbIX B
NnoTOKE:

200 / 0.01 Touek/c

MakcuManbHoe Komnu-
YeCTBO TOYEK AAHHbIX
SHEpProHe3aBnCMMON
NamMsaTy

800 TbiCcay

O6wme napaMeTpbl:

NuTepdeinc MK usB
anbBaHW4Yeckas pas-

Bsi3ka USB- EcTb
nHTepdeica

TpebosaHus Kk MK (Mu-
HUMasbHbIE)

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

[ononHuTenbHble Tpe-
6oBaHua k MK

PycCKunii 3blk ONEepaLnOHHON CUCTEMBI,
CTaHAAPTHbIVA pa3Mep WPUGDTOB CUCTEMBI.
Pa3pelleHne 3KpaHa Mo BepTukanu - He MeHee 900 nukcenen,
no ropu3oHTann — He MeHee 1000 nukcenen,
pekoMeHayemoe paspelueHue — 1920x1080

FabapuTHble pa3Mepbl, 484%288%93
MM

Macca 6e3 ynakoBky, 10.3

Kr

MakcuManbHas no-

Tpebnsemasi MOLWHOCTb 600 BT

OT CETUN NnepeMEHHOro
TOKa

Csa3b 3eMnu1 npubopa
C CUJI0BbIM 3a3eMie-
HueM poseTtkn 220B

Bcerpa coeanHeH

* B 3aBMCMMOCTM OT BEIMYMHBI CKOPOCTWU pa3BepTku, byaeT BbiIbUpaTbCs BbICOTA LWara UmMdpoBoro

CUHTE3a pa3BEPTKMU.




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

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

TemnepaTypa OKpyxatowero Bosayxa, °C 20+5
OTHOCUTESbHAs BNAXXHOCTb OKpYXatowero Bo3ayxa, % 45-80
aTMocdepHoe aaBneHue, klMa (MM pT. CT.) 86-106 (645 —795)

He pexkoMeHayeTCcs NMOCTOSSHHO 3KCrJ/lyaTUpoBaTb MOTEHLMOCTAT Ha npepesnie ero BO3-
MO)>XHOCTeW. PekoMeHAyeTCs OrpaHMUYMBaTbCA TOKOBbIMM U MOLLHOCTHbIMM NMapaMeTpaMM Ha
ypoBHe 75% OT MaKCMMaJsibHO AONyCTUMbIX Ans Bawero npu6opa. Takoi noaxon He CUJIbHO
CHM3MUT 3KCrJlyaTauMoHHble BO3MOXXHOCTU nNpubopa, oAHaKO 3Ha4YMUTesIbHO NMPOAJIUT CPOK ero
cnyx6bl. MakcMMasibHble XapaKTepUCTUKKN B 06LLeM crlyyae paccuMTaHbl Npexxae Bcero Ha He-

[OJIrOBPEMEHHOE PeXXuMbl paboTbl.

Takoke Heo6xoaAMMO BHMMaTeNbHOe obpalleHne ¢ HU3KOOMHbIMM Ob6pa3suamMu npu pa6o-
Te C HUMU B KaKOM JiIMb60 NOTEHLUMOCTAaTUYECKOM pexxuMme. B Taknx ciyyasix HaCTosiITeNIbHO pe-

KOMeHAYeTCA UCnoJib30BaTb raJibBaHOCTaTU4YE€CKNe peXxmmbl.

MuHMManbHO peKkoMeHAyeMoe OMMYeCcKoe COrnpoTUBJ/IeHue TecTupyemoro obpasua ans

NOTEHUMOCTAaTUUYECKOro peXxmMa /i pas3/iIM4yHbIX AUanasoHOB NnoTeHuuana npubopa:

Anana3oH noteHyuana MuHMManbHOe OMUYEeCcKoe CoNnpoTUBIIeHMe

+6B 30 Munnamom

BHuMaHue: npu 60nee HU3KUX OMMYECKUX COMPOTUBJIEHUSAX PaboTOCNOCO6HOCTb Npu-

60pa B NOTEHLUMOCTAaTMYECKOM PEXXUM He rapaHTUpyeTcA.

Ecnu B BaweM 3KkcnepuMmeHTe Tpebyerca pabota B NOTEHLUMOCTaTUUECKOM peXXuMMe Ha
HU3KOOMHOM O6pasLe — ocTaBnsiiTe 3anac no Toky. B NpoTMBHOM cnlyuyae BeJinka BEpOSAATHOCTb
cpabaTtbiBaHMa 3awWMTbl NpMbopa NO MAaKCMMaJIbHOMY TOKY C NPUHYAUTENIbHOW OCTAaHOBKOM
aKkcnepuMeHTa. TaK)ke 3TO NpaBWJIO CNpaBea/IMBO U AN raJibBAaHOCTaTUUECKUX PEXXUMOB, ec-
I OHM BbINOJIHAKOTCA YepefAoBaHUEM C NOTEHUMOCTaTUYeCKMMU M B paboTe naaHMpyroTcA

nepexknryeHmns n3 rajibBaHOCTaTU4YE€CKUX pexxuMmosB B nOoTEHLUMOCTaTU4YeCKHne.




1.2. KOMIJIEKTHOCTb MNMOCTABKHA

Tabnuvua 2

KoMnnekTHOCTb NOCTaBKM NOTEHLMOCTaTa-rasibBaHocrara P-20X8

HanmeHoBaHWe Kon-Bo, wr MNpumeyvaHue

MoteHumnoctaT Tmna P-20X8 1
CeTeBOW LIHYP NUTaHUS 1 [ns BknoyeHus npubopa B ceTb 220 B
MpoBoa NoABOAALMIA SKPAHWMPOBAHHbIN C 3a)KMMOM 6 [Ana nogknioyeHns o6bLeKTOB M3Mepe-
"kpokoann” n BNC pasbemMom HWS — NOTEHUManbHbIE 3/1eKTPOAbI
MpoBoa noaBoAALMIA C 3aXKMMOM “Kpokoamn” u 6 [Ansa nogknoyeHns 06bLeKTOB M3Mepe-
WTbIPEBLIM PA3beEMOM AN KNEMMHMKA HWUS1 — TOKOBbIE 3M1EeKTPOabI

5 5 [ns nogknoyeHns o6bEKTOB n3Mepe-
KneMMHMK BUHTOBOW CABOEHHbIN 8

HWUS1 — TOKOBbIE 3M1EeKTPOabI

5 Ansa 3a3emnenuns npubopa vnm noa-

MpoBoa noaBoAsALWMK C 3aXXKMMOM “Kpokoaun” n
1 COEeAMHEHNS 3KpaHa nccnegyemoro o6-
LUTbIpEBbIM pa3beMoM Tuna “6aHaH”
pa3ua

Kabenb uHTepdeicHbiIi USB 1 Ansa noaxknodenns npubopa k MK
KoMnaKT-anck ¢ NporpaMMoin ynpaefieHns 1 ycTa- . [insi paboTbl B CTaHAAPTHOWM onepauu-
HOBOYHbIMW ApaiBepaMu OHHOMN cucTeMe
PykoBOACTBO MO 3KCM/lyaTauMmn U rapaHTUiHbIE .
obs3aTenbCTBa
Kopobka ynakoBo4Has 1

KOMMNNeKTHOCTb NOCTaBKM M BHELIHWI BUA npubopa MoryT 6biTb M3MEHEHbI NPOU3BOAUTENEM U HE OTpaxe-

Hbl B HAaCTOALWLEM PYKOBOACTBE.



1.3. YCTPOUCTBO U NMPUHLUMN PABOTDI

MHorokaHabHbIM NOTEHUMOCTAT-ranbBaHoOCTaT P-20X8 COCTOMT M3 BOCbMM MAEHTUYHbIX KaHanoB-
MOTEHLMOCTATOB, CMOHTUPOBaHHbLIX B OAHOM 0OLLEM CTOEYHOM Kopryce BbicoTor 2U. B 3ToM kopnyce Ha-
X0oAMTCS 06K ANst BCEX KAHANIOB CMJIOBON UCTOYHWMK MUTAHWUS, OOAMH CNY>XebHbI, a Takxe oblmnin 6ok

KOMMyTauuun u ctabunmsatop nuTaHns undpoBbiX cxem npubopa.

Kaxxabli KaHan npeacTaBnsieT coboi neyaTHyo NnaTy C paanaTopoM OXNaXkaeHus. B cocTtaB kax-
[0r0 KaHana BXOAMT CBOM MMKPOKOHTPOJIIEP YNpPaB/eHMsl, @ TakXe BCE OCTasibHble Y3/ibl U KOMMOHEHTbI,
HeobxoauMble AN NOMHOLEHHOro MyHKUMOHMPOBaHUS OAHOMO NoTeHuMocTaTa-ranbBaHocTaTa. bnok cxema
OHOro KaHana rnpusegeHa Ha pwvc. 1.

Kakabli kaHan uMeeT ABa npeaycunuTens - oamH ansa Toka (i-U), apyrov ans noteHumana (U). C
HWX CUrHan nofaeTcs Ha cenekTop Tvna paboTsbl (S1 — BbibupaeT pexum paboTbl NOTEHUMOCTaT — rasnbsa-
HOCTaT) U Ha AByxkaHanbHbiM ALM. C cenektopa TMna pabotbl S1 curHan obpaTHOW CBSI3M NoAaeTcs Ha
ycunutenb NOTEHLMOCTaTa, @ C Hero Ha ycunuTenb MowHocT YM. KoMmMyTtaTtop S2 cnyuTt ans nogkiode-
Hus1 anekTpoga Counter (BktouyeHus siuenkm). MukpokoHTponnep (LIMY) nonHoCTbio KOHTpPOAMpYeT Bbi-
MOSIHEHWE CO34aHHOM MOMb30BaTeNeM A1 KOHKPETHOro KaHana Mporpammbl, aHann3MpyeT AaHHble TOKa,
noTeHuMana, paccyvTbiBaeT 3apsj, NPOBepseT HanuuvMe neperpysok, NMpU3HakoB OCTAaHOBKWU U BbIMOMHSAET
BCe OCTasibHble paboune yHkumK. Takke MUKPOKOHTPO/IIEP CBSA3aH C MUKPOCXEMOWM 3HEProHe3aBMCUMOW
Flash-namatu. [JaHHble B Hee 3anucbiBalOTCA Cpasy Xe Mocsie Ux NosiBNEHUSt MO OAHOM TOYKE Ha BCEX CKO-
POCTSIX perncrpauuy npubopa. 3Ta namsaTb NOMHOCTbIO CTUPAETCS TOMbKO (KaXabl pa3) nepea KaxabiM
HOBbIM 3aMnycKoM paboTbl KaHana.

Takxke B COCTaB KaXkAOro KaHana BXOAUT BXOAHON peneliHbii kommyTaTop (K), KOTOopbI Noaksoya-
€T NOTEeHUMOCTaT B0 K BHYTPEHHEMY 3KBMBaNeHTy (3), MO0 K BHELWHMM pa3beMaM Ha nepegHen naHe-
nwn. BHYTpeHHWI 3KBMBaNeHT npeacTaBnsieT coboM MOCTOSHHLIN pe3ucTop ¢ conpotueieHneMm 100 Om un
CNYXXUT ANs NPOBEAEHWUS ANArHOCTMKM KaHasna. B BbIKMKOYEHHOM COCTOSHUWM UMW B COCTOSIHUM OXWAAHWUS
paboTbl, NOTEHUMOCTAT MOAKMOYEH K BHYTPEHHEMY 3KBMBAJNIEHTY, @ BHELIHME pa3beMbl HM C YEM He Co-
eVHeHbl BHYTPW Nprubopa KpoMe pa30MKHYThIX KOHTaKTOB penie KOMMyTaTopa.

B obwem, ana Bcex kaHanoB, 6510ke KOMMyTaUMM MMEETCS MMKPOMPOLECCOP, KOTOPbIA ynpaBnseT
paboton USB — nHTepdeiica, u nepedaeT ynpaensiolme KOMaHAbl Ha KaXkabl kaHan, a Takke cobupaer
HWUX HeobxoauMble AaHHbIE.

Ha nepeaHelt naHenu npubopa HaxoasTcs TYMO6Nep U MHAMKATOP BKIIKOYEHMS NMUTaHKS, 8 KOMMeK-
TOB pa3beMOB 4151 MOAKIOYEHNS UCCreayeMbIX 06pa3uoB. Kaxabii kKaHan MOAKIYaEeTCS K UCCreayeMoMy
obpasuy 4eTbipbMsi NpoBoAaMu. MoTeHUuManbHble pa3beMbl M NPOBOAA 3KPAHMPOBAHHbIE, TOKOBbIE — HET.
[nsa ynobcrBa pabotbl ¢ XUT, pa3beMbl, COOTBETCTBYIOLME MOSMIOXKUTENBHOM MOMSIPHOCTU, UMEIOT MapKu-
POBKY KpaCHOro LiBETa, OTPULIATENIbHON - TEMHO-CUHETO.

Ha 3agHer naHenn HaxoasTcs pa3beM BKIOYEHUS] B ceTb 220 B, BEHTMNATOPLI OXNaXaeHusl, ceTe-
BOW npefoxpaHuTenb M pa3beM USB Ans noAaknoyveHust K MepCoHasibHOMY KoMMbkoTepy. lMporpaMMHoe
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obecrneyveHne No3BoNsET NOAKIOUYNTL HECKONIbKO Npubopos k ogHoMy MK 1 npu HeobxoanumocTn pabotaTb
Ha BCeX HUX OAHOBPEMEHHO.

N3mMepuTenbHas 3eMnsa KaXaoro KkaHana npubopa, CoeauHeHHasi ¢ ero KOpriyCoM WM MoAKMoveHa K
cunoBow 3emne po3eTkn 220B. 3emna USB uHTepdelica ranbBaHUYecKn M30MpOBaHa OT BCEX 3TUX 3e-
Menb (He CoeanHEHa HY C OAHOM U3 HUX).

Ha nepeaHelt naHenu npubopa MMeeTCs CBETOAMOAHLIN WHAMKATOP MNOAKMOYEHUSI K BHELLUHEN
s4yenke Ans Kaxxaoro kaHana. OH 3aropaeTcs Npyu BKIOYEHUM Nl060ro paboyero pexxmma UM MOHUTOPUH-

ra. B npouecce aBTOMaTM4yeckon AMArHOCTUKM (Kak M MpU OXuaaHUM paboTbl) BMECTO BHELLHEN SYENKM

MCNONb3YETCA BHYTpeHHMVI SKBUBANEHT U UHANKATOP HE ropuT.
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~

|
h

COMP Lo—]

U
e | AUM Ly
i
u. - Flash

Puc. 1. Bnok cxemMa oHOro KaHasna noteHunoctata P-20X8.

-

)
Tt —

jm Multichannel potentiostatl-galvanostatl
L1 T—— D CE— 3 4 T -, T £ 7 &
\G T 0 T ¢ A O TS O aaamm ¢ T ¢ e crm—
‘B ',=--Fr.)=f:) () To— e ‘ p——
> ¢ Y > & — p——
Ly =i —. (e -
= = fﬂ] — — o
Cn p— —

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

1 — nHaMKaTop NUTaHus, 2 — TyMbep BKIKOYEHMS NUTaHKs, 3 — pa3beM 3a3eMsIeHns U SKpaHUpoBa-
HUS, 4 — MHANKATOP NOAK/TIOYEHUS KaHana K BHELLHEN Fl‘-leﬁKe, 5 - noTeHUnanbHbIv anektpog Comp, 6-

noTeHumanbHbIM 3nekTpoa Ref, 7- TokoBble anekTpoabl Work n Counter.
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II. NOArOTOBKA NMPUBOPA K UCNOJ1Ib3OBAHUIO
2.1. MEPbl BE3OIMNACHOCTHU
Mpubop MMeeT crneaytolme annapaTHbie TUMbl 3aWmnTbl (MHAMBMAYANbHO B KaXAOM KaHane):

e 3awmTa OT NpeBblleHns abCoNOTHOrO BbIXOAHOINO TOKA Ha ypoBHe 2.3 A annapaTHO (CXGMOTGXHM-
YeCKoe OorpaHn4yeHne Toka BbIXOAHOIo YCUnnTena MOLI.I,HOCTVI);

e 3alUMTa BXOAHbIX KAcKaoB MpW MpeBbIEeHWM BXOAHOMO HanpshkeHust He 6onee yeM Ha 20 B ot

MaKCMMasIbHOrO BbIXOAHOMO HaNpsiXXeHUs npubopa;

e 3almMTa OT neperpeBa YyCUIUTENS MOLWIHOCTU. B crydae NpeBbIWEHWUS MAKCUMabHO AOMYCTUMOM
TemnepaTtypbl, paboTa kaHana 6yaer octaHoBneHa. B ynpaensiowem MO 6yaer BbicTaBneH dnar
aBapuu kaHana. Mpoaomkutb paboTy MOXHO 6yAeT TONMbKO C MOMOLLbBIO PyYHOro nepesanycka no-
C/le TOro, Kak KaHan OCTbIHET A0 6e30nacHoi TeMmnepaTypbl.

Kpome TOro, npefycMOTpeHbl cnegytowme nosnyannapaTHble TUMbl 3awmuT (MHAMBUAYaANbHO KOHTPO-
nupytotca MK kaxkaoro kaHana):

e reperpyska rno TOKY B KaXAOM AMana3oHe NpUBOAWT K NEPEKTIOYEHNIO Ha 6onee rpybbiii AnanasoH
nnu 3aBeplueHnio paboTbl Wara-uukna paboTbl, ecnim neperpyska npovcxoauT Ha CTaplieM avana-
30He. 3aBoAcCKas ycTaBka cpabaTbiBaHWs 3almTbl HA caMoM rpybom amanasoHe — 2.1 A. Bpems
cpabatbiBaHus — 5 Mc;

e 3almMTa OT MpEBLILIEHNS HaNpshkeHnsa (NOTeHUMana) Ans KaKAoro Avana3oHa NnoTeHuMana Kak no
“3MepsSIEMOMY, TaK ¥ MO 3aAaBaeMoMy HanpsikeHuto (noTeHumany). Bpemsi cpabaTbiBaHns — 5 Mc;

e [lonb3oBaTenbckas 3awmTa no ToKy (3ajaetcs 6e3onacHoe OKHO OT - A0, NMPU BbIXOAE U3 KOTOPOro
NPoOMCXOoaAUT 3aBeplueHune wara/unkna pabotbl). Bpems cpabaTbiBaHMsa — 5 Mc. HactpavBaetcs

nonb3oBaTeneM B ynpasnstowem Mo.

o [lonb3oBaTenbckas 3almTa no noteHuuany (3agaetca 6e3onacHoe OKHO OT - A0, NpU  BbiXoae U3
KOTOPOro MpoucXoauT 3aBeplleHue Lara/umkna pabotsl). Bpemsi cpabatbiBaHus — 5 Mc. HacTtpau-

BaeTCd nosib3oBaTesieM B ynpasnsiowem [10.

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

N3 3TUX 3EMEJb.

He pexkoMeHAyeTcsi MOCTOSIHHO 3KCMyaTUpoBaTb Npubop Ha npeaene ero BO3MOXHOCTEW. Peko-
MEH/YETCS OrpaHMYMBaTLCS TOKOBbIMM M MOLLHOCTHbIMM MapaMeTpaMu Ha ypoBHe 75% OT MakcuMasbHO
AONYCTUMbIX Ans Bawero npubopa. Takol Noaxod HE CUIbHO CHM3WT 3KCMyaTalMOHHbIE BO3MOXHOCTM

npubopa, 0AHaKO 3HAYMTENIbHO NPOAJSIUT CPOK Ero C/yXbbl.
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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.).

3anpelwaeTca MOHTUPOBATb CTOEYHbIE YIOJIKA K KOPpNyCy BUHTaMU, AJ/IMHHEE 5 MM.
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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. PekoMeHAaLMmM Mo NOAK/IIOYEHUIO NPpU6opa K KOMMNbIOTEPY

USB kabenb noaknioyeHns npubopa K KOMMbOTEPY HEO6XOAMMO PacnofioXWTb MakCMMarnbHO yAaa-

NEHHO OT Kabenen nuTaHus cetn 220B. HM B kOeM crlyyae He nepenneTanTe 3T kabenw.

Ncnonb3oBaHue xopowero USB kabensi n xopouwee coctosiHne USB pa3beMoB Npubopa v KOMIMblo-
Tepa obecneynBaloT 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.

15



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

MoTeHumoctaT P-20X8 paboTaeT noa ynpasneHveM crieumanm3mpoBaHHOro nporpammHoro obecne-

yeHus ESS.

MporpamMMHoe obecrniedenmre (MO) cnyXuT Ans co3aaHns U KOHPUIYpUpPOBaHWUS SKCNEPUMEHTASIbHOM
paboueli NporpaMMsbl, 3anycka paboTbl, OTOBpaXXeHUs, NPOCMOTPa U MepBUYHO 06paboTKM SKCNEPUMEH-
TanbHbIX AaHHbIX. [py 3anycke nosb3oBaTteneM paboTbl N0OOr0 kaHama, B HEro 3arpy)aeTcsl co3daHHas
Ha 3TOT MOMEHT paboyasi NporpamMMa, NOMHOCTbIO CTUPAETCS NaMATb AaHHbIX. TakXKe B HEro 3arpy<atoTcs
HaCTPOMKM MONb30BaTENbCKMX 3alumT. Mocne 3Toro ynpaensiolwas nporpaMMa Aaet npubopy KoMaHay 3a-

nyctTutb paboTy B BbIBpaHHOM KaHane.

Kaxxablii KaHan npubopa caM cneauT 3a BbINOJIHEHWMEM 3arpy)XeHHON B HEro pabouer nporpaMmmbi,
HE3aBMCMMO OT [pPYrvMX KaHanoB. YNpaBnsiolas nporpaMMa HeobxoauMon MepuoanMyYHOCTbIO OMpallvBaeT
BCE BKJIIOYEHHbIE KaHaslbl Npubopa 1 0TobpaXaeT UX TeKyllee CoCTosiHUE. pu 3TOM OHa HUKaK He BRuSeT

1 HE BMELLMBAETCS B BbIMNO/IHEHME paboyeii NporpaMMmbl.

B ynpaBnsioweii nporpaMMe B 060 MOMEHT MOXHO OTKJ/IOYMTb NMpUBGOp OT KOMMbioTepa. [pu
3TOM Npubop NpoaoKMUT paboTy 6e3 Hero. [Janee MoXHO, HanpuMep, MOAKIIUYUTL K NMporpamMMme aApyrou
MMEIOLLMIACA MHOrOKaHasbHbI NpUbop M NPOBECTM HEOEXOAMMbIE MaHMMYNAUMKU C HUM. [pu HeobxoamMo-
CTH, B npouecce paboTbl Npnbopa, MOXHO HEOrPaHMYEHHOE UMCIIO pa3 MOAKMOYATLCS K HEMY U OTKIIIO-
YaTbCA OT HEro B YNpaB/sioLWIEN NporpaMMe. ITO HUKAK He OTPa3UTCA Ha BbIMO/IHEHUM paboyel Nporpam-

Mbl.

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

6opom:

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

CTaBNEHUN. AKTUBHbIV KaHaN MOXHO nepeHa3Ha4ynTb B noboM MOMEHT.

e [locTaBUTb aKTMBHbIA KaHas Ha May3y, @ MOTOM CHOBa €ro 3anyCTWUTb C 3TOr0 XX€ MOMEHTa MOBTOpP-
HbIM HaXkaTMEM KHOMKM “riay3a”. B cocTosiHuM nmaysbl kKaHan NEPEXOANUT B PEXMM MOHUTOPWHIrA, TO
€CTb, oTobpa)kaeT noTeHUMan pa3oMkHyTon uenu (noteHuman PL) Ha noakntoyeHHOM obpa3ue, HO
paboyas mporpaMma npv 3TOM OCTaHOB/EHa (BPeMS M 3apsiibl HE MHKPEMEHTUPYIOTCS, Pa3BEPTKM
OCTaHOBJIEHbI M HE MAyT, NoTeHuMan otobpaxaetca B M0, HO He coxpaHsieTcs). Onepaumio MOXHO

NOBTOPATb CKOJIbKO YrogHO pas3. AnvTenbHOCTb nay3bl HE OrpaHN4eHa.

e B aKTMBHOM KaHane MOXHO NPUHYAUTENLHO MEPEWTM K BLIMOMHEHWIO CEAYIOWEro Lwara, uMkia
nporpamMMbl, UM pofa paboTbl (yCTaHOBNEHWE Mepea W3MEepeHWeM, M3MepeHue noTeHumana PL,

YCTaHOB/IEHWE NoTeHumMana PL, u T4, B 3aBUCMMOCTM OT CoAepXKaHUs paboyeit nporpaMmbl).
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e OcTaHOBUTb paboTy aKTMBHOIO KaHana, Win BCceX paboTatolmx KaHanoB.

° 3arpy3MTb M3 Haxoasdlwerocsa B oXXmaaHun pa6OTbI KaHa/la MMerLneca B HEM 3KCNEPUMEHTAJIbHbIE

NaHHbIE,
e 3anyCTuUTb PEXWUM MOHUTOPWMHIa Ha akTUBHOM KaHaJjle U OCTaHOBUTb €ro B nto60i MOMEHT.

Twvn pa6OTbI OAHOro KaHana HUKaK HE CB4A3aH C ApYyrMMn KaHalaMn, No3TOMYy OHU MOryT pa6OTaTb C
OT/NIMYHbIMW ApYyr OT Apyra METOAUKaMU U paGOl-WIMVI nporpamMmmaMn U napaMeTpamMy, N aaxe C CoOBEPLUEHHO
pasHbIMA MO cBoeu npupoae nccnegyemMbiMn obbekTamn. Takxke OCTaHOBKa, 3aMfycK, rnay3a, peXxmuM MOHU-

TOPWUHra 1 T.Nn. Ha 0OAHOM KaHane HUKaK HE BNUAIOT HA APYrne KaHalbl.

Mocne TOro, Kak KaHan 3aBepLUM 3arpy>KeHHyl0 B HEr0 MPOrpaMMy, OH MEPEXOAUT B PEXUM OXM-
AaHusi. Ecnn npy 3TOM OH MOAKJIIOYEH K MPpOrpaMMe, TO OHa Cpa3y aBTOMATUYEeCKW 3arpy3vT M3 Hero Bce
MMEIOLLMECS] SKCMEPUMEHTASbHBIV aHHbIE, U BbICTaBUT AN Hero gnar oxuaanus. MNocne 3Toro MoXHo 3a-
MyCTUTb Ha HeM paboTy 3aHOBO, HanNpuMep, C ApyrMM 06pasLOM, UK NPOrpaMMHO BbIKIIOUYUTL. Ecnn npu-
60p He 6bin NOAKMOYEH K NMporpaMme, TO NOMb30BaTENO HEOBXOAMMO CaMOCTOSITENbHO, HaXaB KHOMKY 3a-

FPY3KM AaHHbIX, CKa4yaTb AaHHbIE U3 np|/|6opa.

MoMumMo 3TOro, ecnu nNpubop NoAkNOHEH K KOMMNbIOTEPY U NMpoOrpaMMme, To AlaHHble 6y-
AYyT aBTOMaTUYECKM 3arpyxaTbCsa U3 Hero npsiMo B npouecce paborbl. Bnarogaps aToMy cuc-
TeMa npubop-koMnbiloTep pabotaeT hakTUUECKU B peasibHOM BpeMeHu ¢ 6ydepusaumenn gaH-
HbIX B npubope (B ero sHeproHesaBMCMMON NamaTH). B cnyyae BO3HMKHOBEHUSI KakoW nn6o
HewWTaTHOU cuTyauum (HanpuMmep, npu nortepe nutaHua 220B), Bce 3aperucrpyMpoBaHHble
AaHHble B IO60M cnyyae 6yayT coxpaHeHbl B NnaMATU Npubopa Aaxke nocse ero BbiK/IIOUYEHUS,
M MOryT 6bITb OTrpy>XeHbl U3 Hero B /1060 MOMEHT A0 C/ieayroLwero skcnepumeHTa (wam ne-

pe3arpy)xeHbl B npouecce BbiMNOJIHEHUSA TEKYLLEro 3KCNepuMeHTa).

Takxke, B NporpaMMe MOXHO MEPENTU B pexnMm 06paboTku AaHHbIX (OTOBPaXKEHUS yXKE UMEIOLLMX-
CSl, WM TOMbKO YTO 3arpy>XeHHbIX 3KCNEepPUMEHTaNbHbIX AaHHbIX). 3TO HUKaK He MoBAUSiET Ha paboTy npu-
60pa HM B OAHOM KaHane. Ta 4acTb NporpamMMbl, KOTOpasi OTBETCTBEHHA 3a CBS3b C NPUOOPOM, MPOAOCIKUT
cbop 1 oTobpaXkeHne TeKyLUMX AaHHbIX. YacTb Xe nporpaMMbl, OTBETCTBEHHas 3a 06paboTKy, AaHHbIX, by-
[AEeT AOCTYMnHA Nonb30BaTento Ans AeTasbHOro NpoCMOTpa, OTOBPaXeHUs U MaHMNyNsauMKn ¢ NbbiMK, yxe
NMeLWMMUCS Ha XecTkoM ancke MK aaHHbIMKU. To eCcTb MOXHO obpabaTtbiBaTb, NpocMaTpMBaTb U MaHWUMy-
nupoBaTb (yaansaTb, 06beAnHATb, HakIaabiBaTb APYr Ha Apyra M T.n.) 3arpy>eHHbIMU UMW UMEIOLLMMUCS

Ha YXECTKOM AMCKE 3KCMEPUMEHTANIbHBIMU AaHHbIMM NPSIMO BO BpeMsi paboTbl npubopa.

Bonee noapobHyto MHGOPMaLMIO O BO3MOXHOCTSIX NPOrPaMMHOro obecneyeHns Bbl MoXeTe HalTu
B AOKYMEHTauunM K NporpaMMHOMYy obecneyeHuto Ha YCTaHOBOYHOM AMCKe M3 KoMMnekTaumu npnbopa unm
Ha oduumansHoM canTe www.potentiostat.ru B pasgene 3arpy3ok. B HacToslleM pyKOBOACTBE OHa He

OMNMUCbIBaeTCA.
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MeToaMKa YCTaHOBKM ApalBeEpPOB, COAEPXKMMOE KOMMAKT-AUCKA, BHELIHUMA BMA YNpaBnsiiowen npo-

rpaMMbl 1 ee (YHKUMOHANIbHOCTb MOTYT U3MEHSITbCS MO Mepe 06HOBMeHUs kak camoro MO, Tak u npubo-

poB, NO3TOMy 6051ee NoAPO6HO OMNMCaHbl B AOMOMHUTENBHON AOKYMEHTaLUMK,

Bce HeobxoauMble MHCTPYKUMM HaxoAsTCs Ha YCTaHOBOYHOM Aucke Bawero npubopa. Camble no-

cneaHue Bepcum MO v Bcelt AOKYMEHTAUMM K HEMY M NpubopaM Bbl MoxeTe HalTK Ha oduuManbHOM canTe

B nHTepHeTe www.potentiostat.ru. lNporpaMmmMHoe obecneyeHne pekomMeHayeTcs 06HOBNATL XOTS 6bl pa3

B KBapTarl.

Pestomnpys, aetanbHas cxema pabotbl npubopa v MO BbIrNSAUT cneayrowmM obpa3om:

1)
2)
3)

4)

3)

6)

7)

8)

Mpnbop noakntovaeTcs nonb3osaTesnem B O ESS.
C nomoubto MO nonb3oBaTens co3gaeT paboyyto nporpammy.
Monb3oBaTeNb NOAKYAET UCCeayeMbli 06bEKT K Npubopy.

Ans Toro, 4tobbl yAOCTOBEPUTLCS, YTO VICCJ'Ieﬂ,yeMbII\/i 06beKT noaktoyeH NpaBubHO, PEKOMEH-
AyeTCs Ha HeKOTopoe BpeMs 3arnyCTUTb MOHUTOPUHS. 10 BeNMYMHE U3MepeHHOro rnoTeHunana pa-
30MKHYTOI\/'1 uenu, Kak npasufio, MOXHO AMArHOCTUMPOBAaTb Hanuumne o06pbiBOB, NEpenositoCOBKY,

HencnpaBHOCTM obpasua u Tr.

Monb3oBaTeNb 3anyckaeT paboTy. Mpu 3TOM aBTOMATMUYECKM MPOMU30MAYT cheayiolmne AenCTBuS:
B 3TOT, M TO/IbKO B 3TOT MOMEHT B npubope 6yAeT cTepTa NaMsATb SKCNEPUMEHTANbHBIX AaHHbIX,
B Npubop 6yaeT 3arpyxxeHa paboyas NporpamMMa v HacTpoWKM 3awwmT, 6yaeT 3anylieHa paboTta. B
MO npu 3ToM 6yaeT 06HyNeH MAacCUB AaHHbIX, B KOTOPbIN ByAyT CKauMBaTbCA AaHHbIE U3 Npubopa
(oH Takxke Bcerga obHyNseTcs Npu nepenoaknodeHnn npubopa B MO unm nepesanycke camoro
Mo).

HenocpeacTBeHHO nepea 3anyckoM paboTbl, ynpasnsitowee MO yTOYHMT y nonb3oBaTenst Ha3Ba-
HWE 3anyckaeMoro 3KcrnepuMeHTa (ero M3HaudanbHbIM TekcT 6yaeT B3sT B MO U3 CTPOKM KOMMEH-
Tapusi). OHO 6yAeT COXpaHEHO B 3HEPrOHE3aBMCMMOW MaMsATU npubopa BMECTE C 3KCMEPUMEH-
TalbHbIMU JAaHHLIMU U CTAHET HEOTLEM/IEMbIM MX OMUCAHMEM. Tak, HampuMep, Ha XXECTKUIA AUCK
MK naHHble 6yayT aBTOMATUUYECKM COXPaHATbCA C Ha3BaHWeM daiina COOTBETCTBYIOLUEMY 3TOMY
onucaHuio. C YTeHns u3 namsTv npubopa 3TOro ONMCaHust HaumHaeTca Nobast 3arpy3ka AaHHbIX
“3 npubopa (Npu 3TOM, 3TO ONucaHue 6yAeT aBTOMATUYECKM OBpPaTHO BCTAB/IEHO B MOJSiE KOM-

MeHTapus).

[lanee, no xoay BbINONHEHUS paboyelt NporpamMMbl, NPUBOP HAYHET PerMcTpuMpoBaTb 3KCNepu-

MEHTAJIbHblE AaHHbIE U COXPaHATb UX B CBOKO 3HEPrOHE3aBUCUMYIO NaMATD.

MO ES8 npwu 3ToM 6yaeT perynspHo 1 ¢ Heo6XOAMMOM YacTOTOW 3anpalunBaTh Y npubopa ero Te-

Kylllee COCTOsiHME M OToBpaxaTb MHGMOPMaUuio 0 ero paboTe Mosb3oBaTento (HOMEp BbIMOMHSAE-
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MOro wara n UuKia, a TakXXe BpeMA UX pa6OTbI, TEKYLWME 3Ha4YeHNA NoTeHUMana, ToKa, 3apsaaa,

paboumnin pexxum, 06bEeM 3aHATON NaMATH U TN).

9) Takxe npu 3tom MO 6yaeT cneanTb 3a TeM, Kak 3anofHSETCS dHeproHe3aBMcMMasi NamsiTb Npu-
6opa. Mo Mepe TOro, Kak NOSIBMSIOTCA 3KCrepuMeHTanbHble AaHHble, MO byaeT aBToMaTU4ecku

CKaQuMBaTb MX M3 3TOM NAMSATM U 0To6paXkaTb Ha M3MEpPUTENbHOW AUarpamMme.

10) Ecnn B xoae BbINONHeHMS paboThl 3akpbiTh MO nan OTKAOUYUTL B HEM nNpubop, TO nocne nocne-
AylOLWero NoAKoYeHus, AaHHble HauyHYT CKauMBaTbCsd C CaMoro Hadana. lpu 3TOM, CKayaHHble
3KCMEPUMEHTAsIbHbIE AaHHble ByAyT NOSIBASTLCA HA M3MEPUTENbHOW AMarpaMme v 6yayT AocTyn-
Hbl AN COXpaHEHWUs NONb30BaTeNeM Ha xecTkui auck MK B ntobort MoOMeHT. Tekyluee e cocTos-
HWe BbINOMHEHUS paboyel nporpaMMbl 6yaeT oTobpaxaTbcs B O He3aBUCMMO OT 3TOro npouec-
ca. Mpu 3TOM, HanNpuMep, MOXET CNOXUTbCA Takas CUTyaums, YTo M3 nNpubopa cKayaH TOJSIbKO
elwe 5-/ UMKN daHHbIX, @ BbIMONHAETCA yxe ckaxeM, 10-n. lNocTeneHHO npouecc CkaymBaHus
AA@HHbIX JOrOHWUT NPOLIECC PEerncTpaunm AaHHbIX U cucTeMa nepenaeT B OTObpaXkeHWe [AaHHbIX B

peanbHOM BpEMEHU.

11) Mpwu 3aBeplueHnn paboTbl 06bI4HO, MO yXKe UMEET BCe IKCNEPUMEHTASIbHbIE JaHHbIE CKauYaHHbIMU
U3 nNpubopa. B TOM e crlydae, ecim BCce AaHHbIE HE YCMenu cKayaTbes, OHW ByayT AoKayaHbl aB-

TOMaTUYECKMU.

12) Mpu HEO6XOAMMOCTH, CKaXKeM, €C/iM Npubop 6bl OTKIIHOUYEH OT KOMMbIOTEPA W BbINOMHAN BCIO pa-
604yl0 NporpaMMy HeMoAKMOYEHHbIM, TO MOC/Ee 3aBeplueHUs paboTbl (KaK B LUTATHOM PEXUME,
TaK M HanpuMmep, HELTATHO MNpY OTKIIOYEHUU MUTAHMS) MOXHO TakXXe B JIl060W MOMEHT ckayaTb
U3 HEro BCE 3KCMepuMeHTasbHble AaHHbIE MOC/EAHErO BbINOMHEHHOMO 3KCNepUMeHTa (TONbKO 0A-

HOro, A0 TexX nop, noka He 6yAeT 3anyLieH HOBbIN).

13) Cpazy nocne OKOHYaHUS 3KCNepuMeHTa WK 3arpy3kn AaHHbIX, OHWM aBTOMaTUYeCKN COXPaHAKTCA
Ha >XECTKUA AUCK KOMMbKOTEPA N CTAHOBATCA AOCTYMHbIMWU AN 3KCNOpPTa, NMPOCMOTPpa Win nep-

BMYHON 06paboTKu.

14) B npouecce paboTbl npubopa, B MO MOXHO B 060 MOMEHT COXpPaHWUTb BCE Y€ UMELLMECS]
(CKauyaHHbIE) AaHHblE HA XECTKWUI AUCK ANsi, HAaNpUMep, CO34aHUS NpeaBapuUTeNIbHO OTYETA O Bbi-

NONHEHUUN ANUTENTIbHOroO MHOrOAHEBHOIO 3KCNEPUMEHTA.

B I'IpMBeﬂeHHOl‘/JI CXEME MpPaKTU4eECKM BCE onepaunn BbIMOJTHAKOTCA aBTOMAaTU4YECKU U HE3AMETHO ANA
nonb30BaTeEn4. |_|03TOMy coBceM He 06513aTenbHO AEPXaTb UX BCE B IrOJIOBE. an HEO6XO,D,MMOCTM, MO BbI-
BedeT coobuieHums NoACKa30K, COBETOB, a TaKXe npeaynpeant o nocneayrowmnx [ENCTBUAX U C06bITI/I9|X, Ha
KOTOpblE Cneayer O6paTVITb BHMMaHMe. Takoh MexaHu3M pa6OTbI obecneumBaet MaKCMMallbHYO Haaex-

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 CUJIbHBIX NOMeEX (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 HauMMeHblUee 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 noteHunoctate P-20X8 peanusyloTCs TpuM OCHOBHbIX Crocoba MOAKIYEHUS K UccnegyeMoMy
06bEeKTY (3NEKTPOXMMUYECKON SUENKe): ABYX-, TPEX- U YETbIPEX3NEKTpoaHas cxeMbl (puc. 6). Bo Bcex cny-
yasax TOKOBbIMW 3nekTpodaMu aensatoTcs “Counter” n “Work”, a cooTBETCTBYIOWMMM NOTEHUMANBHLIMU —
“Ref” n “*Comp”.

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

Ny) Npy 3TOM COOTBETCTBYET MONOXUTENbHbIN TOK).

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

u i

Counter  Ref Comp  Work

O

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

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

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

CpoK rapaHTUIMHOIO peMOHTa OMpeaensieTcsl CTeNeHb0 HEMCNPABHOCTM Npubopa U MOXET A0X0AUTb

[0 20 pabounx aHel 6e3 yyeTa BpEMEHWN AOCTaBKMU.

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

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

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

paboTbl C NpubopoMm;

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

MYHKTOB, Kacarowmxcst paboTbl C NPMH0OPOM, NPUBEAEHHBIX B HACTOSILLIEM PYKOBOACTBE;
e npu 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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IV. CBEAEHUA O CEPTUDOUKALIUU

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

s CEPTUPUKAT COOTBETCTBUY

Ne POCC RU.AJI44.HO4368

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

“eornguka”

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

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

NMPOAYKIHSA  Morenmoctarsi-ranssanoctatse: Tin P. Cepuitiiil soimyck.

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

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

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

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

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

'// JE@'.’BCWRU;&P I.PLI01.B.02634.
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EBPA3HIACKHAN YKOHOMUYECKHUH COKO3
JEKJIAPALIUS O COOTBETCTBUHA

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

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

B JIHLE

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

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

COOTBETCTBYET Tpeﬁona HHAM

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

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

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

Jonoanureasnast nudopmanun

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

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

WUII Acradrera HOmna AunpeesHa

(Db.H.0. zasBuTeNs)

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

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

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

B JIH1IE

_P-20X. P-20X8. P-40X. P-45X. P-150X, P-200X )

WITOTOBHTE L MHANBU YA BRI MPeAnpHHIMATE b, HH,’.[HRH,&}-‘&"IBHI;]IHH.r-]pc_:ll'[pHleMa'l'e‘llb
Actadeesa I0nua Annpeesrna, MecTo HAXOHIEHUS B aJIpec MECTa OCYLLECTRICHHA
AESTENBHOCTH 110 H3MOTORITEHHIO npoayKiuK: Poceniickan Megepanns, Mockorsckas OGnacTs,
142432, r. Yepnoronoska, yin. Connevnas, 1. 4, ks, 2

Koa TH B3] EADC 9030310000, Cepuiinslii BeIyCK

COOTBETCTBYET TpedoBanmsImM

TPTC 020/22011 "DnexTpoMardiUTHas COBMECTHMOCTD TEXHHYECKHX CpencT'

,Elemapatmn 0 COOTBETCTBHH IPHHATA HI OCHOBAHHH

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

Cpok enywObl yKa3aH UIrOTOBHTEIEM B JOKYMEHTALIHY HA NPOJYKLHIO. YCIOBHS XpaHeHHs
CTAHIAPTHRIC NPH HOPMAIBHBIX JHAYCHHAX KJIHMATHYCCKHX ll)al\"l'ﬂpﬂB BHEITHE C]:H‘.‘Hbl. CPOK
XpaHeHHA Wilenna He yetanosied. Tpebosanns TP TC 020/2011 "Snexrpomarumhas
COBMECTHMOCTE TCXHHYCCKHX CpCﬂC'I'B" cobUonarTes B PE3YNBTATE MIPHMEHCHHA HA
noGporonsHoit ocHose TOCT 22261-94 "CPEACTBA U3MEPEHHUIN DJIEKTPUYECKHX U,
MATHUWUTHBRIX BEJITMUMH. OGumme texHuyMeckue yelnosus

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

BKJIHYNTEIBHO
/2’9"";,*;_3 Hunuenayanereiit npeanpuauMarets Actadeera FOmis Anpecsna
(D .H.O. sagsnTena)
(noamucs )

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

W 1eKIApAlHn 0 cooTBeTeTBM: 15.09.2017
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