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YBaxxaeMblii nokynatenb, 6narogapum Bac 3a npuobpeteHue Hawero obopyaoBaHusi. Hactosuiee
PYKOBOACTBO MO 3KCrJlyaTauuy COAEPXUT CBEAEHWUS O NMpUHUMNE paboTbl, YCTPOMCTBE M XapaKTEPUCTUKAX
nabopaTopHOro NoTeHUMoCTaTa-rasbBaHocTaTa Tuna P-2X 1 ykasaHus, HeobxoauMble Ansi ero NpaBuIIbHOM

1 6e30MacHo 3KCnyaTaLUmu.

3TOT Npubop ABNSIETCA AOCTATOYHO MPOCTLIM U NMPU 3TOM MOAAEPXMUBAET GOMbLLUMHCTBO 3/IEKTPOXM-
MUYECKMX 3KCMEPUMEHTasIbHbIX METOAOB — BOSILTAMMEPOMETPUS, NMOTEHLIMOMETPUSI, KYJIOHOMETPUSI, XPOHO-
NOTEHLMOMETPUS, LUMK/IMYECKasl U NMHENHasl pa3BepTKU MOTeHUMana MM Toka, a TakKe MHOorve apyrue.
Takke OH MOXET BbITb UCMONb30BaH A1 MHOrOAHEBHBIX LIMKIMYECKUX UCTIbITaHWI ManoMoLHbIX XUT, 3a-
psifa-paspsiaa 3NeKTPOAOB, KOPPO3WMOHHbBIX, 3NEKTPOKaTaIMTUYECKUX M PECYPCHBIX UCTIbITaHWI MaTepuanos

N Pa3/IMYHbIX 1EKTPOXUMNYECKMX OOBbEKTOB U CUCTEM.

MoTeHuuocTaT P-2X nossonsieT paboTtaTb MO ABYX, TPEX WM YETLIPEX3NEKTPOAHON CXeMaM noa-
K/IOYEHNUS K 3MEKTPOXMMUYECKOW siYeiike, Kak B MOTEHLMOCTAaTMYECKOM, TaK M B rasibBAaHOCTAaTUYECKOM

pexkumax npu Tokax ot 200 MA go 10 HA.

Ynpaensiowas nporpaMma ES8, Bxoasiias B KOMMIEKT NOCTABKM, NO3BONSAIOT YNpaBnsTb NpM6opoM
C MOMOLLbIO MEepPCOHaNbHOMO KOMMbIOTEPA. MIMEEeTCs BO3MOXHOCTb PaboThbl, Kak C €AUHWYHBIMK 3KCMEepU-
MEHTaMW, Tak U B PeXuMe LMKIMYECKOro MHOrOWWAroBOro MporpaMmMaTopa, Mo3BOSAIOLWEro rnocieaosa-

TeNbHO BbINOAHATL 3aAaHHble NONb30BaTeNEM PeXuMbl paboTbl MHOrOKPaTHO.

MoTeHuuocTaT P-2X nMeeT COBCTBEHHYIO SHEPrOHE3ABUCUMYIO MaMsiTb, B KOTOPYIO pPe3epBUpYIOTCS
BCE AaHHble, noslyyaemble B xoae paboTbl. Mocne 3anycka paboTbl, NpUGOP MOXET ObiTb OTK/HOYEH OT

KOMMbIOTEPa ANnd aBTOHOMHOM paboThbl.

Bo BpeMsi BbIMONHEHMS paboTbl rapaHTUPYeTCs COXPAHHOCTb BCEX MOJTYYEHHbIX 3KCNepuMeHTaslb-
HbIX AdHHbIX U COXPaHEHUE MOSHOIro KOHTPOSA HaAd 3KCNEPUMEHTOM HE3AaBUCMMO OT MOAKMOYEHUA K KOM-

nbloTepy.

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

camoamnarHocTuku npubopa.



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

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

DNeKTPOoHHOM noyTe: potentiostat@mail.ru.

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

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

O6HOBIEHMSI MPOrpaMM, AOMONHUTENBHYIO MHGOPMaLMIO, CMMCOK MPOAYKUMM U AOKYMEHTauMIo no

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

1.1. TEXHUYECKME XAPAKTEPUCTUKMU

OCHOBHbIE€ BO3MOXHOCTM NoTeHLUMOoCcTaTa-rajibBaHocrara P-2X:

®  Perucrpaums noTeHUMana pasoMKHyTOW Lieni

MOTEHUMOCTAaTUYECKUIA PEXMM paboThbl
[anbBaHOCTAaTUYECKUIA PEXMM paboTbl

CTyneH4yaTbli MOTEHLMOCTAaTUYECKNA PEXXNM
CTyneH4yaTbli ranbBaHOCTAaTUYECKUIN PEXUM
JInHeNHas pa3BepTka NOTeHUMana

Lnknnyeckas pa3sepTka noteHuuana

JInHeliHas pa3BepTka ToKa

Linknnyeckasn pa3sepTka ToKa

XpoHoaMnepoMeTpus

XpOHOMOTEHUMOMETPUS

XPOHOKYNOHOMETpUS

MoTeHUMoCTaTMYeCKUiA CUrHan NpPomn3BosIbHON hOpMbI
lanbBaHOCTAaTUYECKUIA CUMHAM NPOM3BOJIbHON (hOPMbI
JInHeiHas nonsipusaums

Linknnueckas nonspusaums

MoTeHUMOANHAMUYECKUI PEXNM
anbBaHOAMHAMUYECKUA PEXUM

PeXkuM nowarosoro UMKIMYeCcKoro nporpamMMaTopa
Lnknuueckni 3apsa - paspsia XUT (nporpamMmaTop)
ABTOMaTMyeckue Anana3oHbl ToKa

Monb3oBaTenbckas 3awmTa No TOKy 1 noTeHumany
OyHKUMM caMoaMarHOCTUKN Ha BCTPOEHHOM 3KBUBAsIeHTE
BcTpoeHHas sHeproHe3aBucMMas NaMsATb SKCNEPUMEHTasbHbIX AaHHbIX

MpogomkeHne paboTbl Npy OTKIOYEHUM ynpasnstowero MK



OCHOBHbIE XapaKTEPUCTUKM NOoTEeHUMOCTaTa-rafibBaHocrata P-2X

Tabnuua 1

OcCHOBHbIE NapaMeTpbl:

Konn4yectBo KaHanoB

1

MoakoyeHue a4enkn

2, 3, 4 anekTpoaa,

KOHTpOnb si4eiku

nOTeHuMOCTaTquCKMﬁ, FaﬂbBaHOCTaTW-IeCKVIl‘/JI, BOJIbTMETP

MoOLWHOCTD:
MakcuManbHas nonsipuaytoLlas 2 BT
MOLLIHOCTb
MakcnManbHas Harpy3o4dHast 2 BT

MOLLHOCTb

HanpshxeHus, noTeHunanbi:

MakcuManbHoe BbIXOAHOE Ha-
Nnps>XeHne

+ 12 B (MakcMMasnbHO AOCTUXUMOE)

HoMWHanbHoe BbIXOAHOE Ha-
npshKeHve

+ 10 B (nNpu TOKe, COOTBETCTBYIOLLEM MAaKCUMaNbHOMY)

[AuanasoH noteHuuana (Hanps-
XXEHWS) U ero paspeLieHve

+ 5 B (180 mkB)

Mpeaen pgonyckaemoi npuee-
JEHHOW MOrpeLHoCTM AN ava-
nasoHa noTeHUMana

+0.2%
(NOrpeLIHOCTb NpUBEAEHa K BEPXHEMY MNpeaeny AnanasoHa)

BxoaHoe conpoTueneHue snek-
TpoMeTpa noTeHumana / Bxoa-
HOW TOK

10" Om / meHee 20 nA

CKOpOCTb pa3BepPTKM NOTEHLIMA- 10 MKB/cC
Jla MMHUMasnbHas
CKOpOCTb pa3BepTKuN NoTeHuma- 10 B/c *

J1a MaKCMaJibHasa

TOKOBbIE XapaKTEpPUCTUKM:

MaKCMMarbHbI NONSIPU3YIOLLINIA
TOK HE MeHee

+ 200 MA

MaKcManbHbIA Harpy304HbIN
TOK HE MeHee

+ 200 MA

[nana3oHbl ToKa

6 ananasoHoB: + 200 MA; + 20 MA; + 2000 MKA;
+ 200 MKA; + 20 MKA; £ 2000 HA;

Pa3spelueHure rno Toky

1/ 30000 oT MakcMMyMa Anst Kakaoro Avanas3oHa

MUHMMasbHBIN peKOMEHAYEMbIN
paboymin ToK

10 HA

AL, LIAN:

ALM, LIAN

2 CUHXPOHHbIX AL, 16 6uT, 5 Mc.
1 LA, 16 6ut, 5 Mc




MakcuManbHasa / MMHUMarnbHas
CKOPOCTb perMcTpaumm AaHHbIX
B MOTOKE:

200/ 0.01 Touek/c

MakcuMasnbHoe KOnnMyecTBo To-

nHTepgenca

YeK aHHbIX 3HEeproHe3aB1CH- 800 TbiCau
MOV NamsaTy

O6wme napameTpbl:
NuTepdenc MK UsB
ManbBaHW4eckas pa3ssa3ka USB- EcTh

TpebosaHus Kk MK (MUHUManb-
Hble)

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

[AononHutensbHble TpeboBaHUsa K
MK

Pycckuii 93bIk ornepaumoHHOM CUCTEMBI,
CTaHAAPTHbIVA pa3Mep WPUGDTOB CUCTEMBI.
PaspelueHne 3KpaHa no BepTukanu - He MeHee 900 nukcenen,
Mo ropu3oHTanu — He MeHee 1000 nukcenen,
pekoMeHayemoe paspelueHve — 1920x1080

MOLLUHOCTb OT CETU NEPEMEHHOIO
TOKa

[a6apuUTHbIE pasMepbl, MM 253x175%52
Macca 6e3 ynakoBKku, Kr 1.5
MakcuManbHas noTpebnsemas

40 Bt

Cesi3b 3emnn npubopa ¢ cuno-
BbIM 3a3€M/IEHNEM PO3ETKMU
220B

Bcerpga oTcoeavHeH nocpeacTBOM afanTepa

* B 3aBMCMMOCTM OT AMana3oHa MoTeHUMana u BeIMYMHbI CKOPOCTU pa3BepTku, byaeT BblbupaTbCst

BbICOTA Lara umncpoBOro CMHTE3a Pa3BEPTKM.
Tabnuvua 2

Ananas3oHbl TOKa M Npeaesibl AONYCKAEMbIX A1 HUX NPUBEeAEHHbIX NMorpeLwHocTe (ka-

»aas NnorpewHoCcTb NpMBeAeHa K BepxXHeMy npeaesnly COOTBETCTBYHOLLEro AUana3oHa)

+200 MA, £ 0.5 % 120 MA, £ 0.2 %

+2000 MKA, £ 0.2 % 1200 MKA, + 0.2 % +20 MKA, £ 0.2 %

+2000 HA, £ 0.5 %

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

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

TemnepaTypa OKpyxxatowero Bosayxa, °C 20+ 5
OTHOCUTESIbHAas BNAXKHOCTb OKpY»XatoLero Bo3ayxa, % 45-80
aTMocdepHoe aaBneHue, klMa (MM pT. CT.) 86-106 (645 —795)




He pexkoMeHayeTCcs NMOCTOSIHHO 3KCrJ/lyaTUpoBaTb MOTEHLMOCTAT Ha npepene ero BO3-
MO)>XHOCTEeW. PekoMeHAyeTCs OrpaHMUYMBaTbCA TOKOBbIMM U MOLHOCTHbIMM NMapaMeTpaMM Ha
ypoBHe 75% OT MaKCMMaJsibHO AONyCTUMbIX Ans Bawero npu6opa. Takoi noaxon He CUIbHO
CHM3MUT 3KCrJlyaTauMoHHble BO3MOXXHOCTU nNpubopa, oAHaKO 3HauMTesIbHO NMPOAJIUT CPOK ero
cnyx6bl. MakcMMasibHble XapaKTepUCTUKKN B 06LLEeM Crlyyae paccuMTaHbl Npexxae Bcero Ha He-

[OJIrOBPEMEHHOE PeXXuMbl paboTbl.

Taoke Heo6xoaMMO BHUMaTesibHOe obpalleHMe ¢ HU3KOOMHbIMU O6pa3uamu npu pabo-
Te C HUMM B KaKOM JIN60 NOTEHLMOCTaTUYECKOM pexxuMe. B Takux ciyyasix HacTOSAITeNIbHO pe-

KOMeHAYeTCA UCnoJib30BaTb raJibBaHOCTaTU4YE€CKHNE peXxmmbl.

MuHMManbHO peKkoMeHAlyeMoe OMUYEeCKoe COMNpoTUBJ/IEHUEe TeCTUpyemMoro 06pa3|.|a anga

NOTEHUMOCTAaTUUYECKOIro peXxmMa /i pa3/iIM4yHbIX AUana3oHOB noTeHuuana npubopa:

Anana3oH noteHyuana MuHMManbHOe OMUYeCcKoe ConpoTuBIIeHNe

+5B 50 Munamom

BHuMaHue: npu 6onee HU3KUX OMMYECKUX COMPOTUBJIEHUSAX PaboTOCNOCO6HOCTb Npu-

60pa B NOTEHLMOCTAaTMYECKOM PEXXUM He rapaHTUpyeTCcA.

Ecnu B BaweM 3KkcnepuMmeHTe Tpebyerca pabora B NOTEHLUMOCTAaTUUECKOM peXXUMe Ha
HU3KOOMHOM O6pasLe — ocTaBisiiTe 3anac no Toky. B NpoTMBHOM cnlyuyae BeJinka BEpOSATHOCTb
cpabaTtbiBaHMa 3awWMTbl Npubopa NO MAaKCMMaJIbHOMY TOKY C NPUHYAUTENIbHOW OCTAaHOBKOM
aKkcnepuMeHTa. TaK)ke 3TO NpaBWJIO CNpaBe/IMBO U AN raJibBAaHOCTaTUUECKUX PEXXUMOB, ec-
/11 OHM BbINOJIHAIOTCA YepeAoBaHUEM C NOTEHLMOCTaTUYECKMMU M B paboTe niaHMpyloTCA

nepexknryeHmns n3 rajibBaHOCTaTU4YE€CKUX pexxuMmosB B nOoTEHLUMOCTaTU4YeCKHne.



1.2. KOMIMJIEKTHOCTb MNMOCTABKM
Tabnuua 3

KoMnneKTHOCTb NOCTaBKM NOoTeHLUMOoCTaTa-rajibBaHocrata P-2X

HanmeHoBaHWe Kon-Bo, wr MNpumeyvaHue
MNoteHuunocTtaT P-2X 1
Apantep nUTaHUS 1 [ns BknoyeHus npubopa B ceTb 220 B
MpoBoa NoABOAALMIA SKPAHWMPOBAHHbIN C 3a)KMMOM [Ana nogknioyeHns o6bLeKTOB M3Mepe-
"kpokoann” n BNC pasbemMom ! HUS

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

1 COeAMHEHNS 3KpaHa nccnegyemoro o6-

LUTbIpEBbIM pa3beMoM Tuna “baHaH”
pasua

Kabenb uHTepdeicHbi USB 1 Ansa noaxknodenns npubopa k MK
KoMnakT-AMcK ¢ NporpaMMoit yrpaBrieHus U ycTa- . Ans paboTbl B CTaHAAPTHOW onepauu-
HOBOYHbIMW [paiBepaMu OHHOI cuUcTeMe
PykoBOACTBO MO 3KCMyaTaumm 1
Kopobka ynakoBo4Has 1

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

Hbl B HAaCTOALLEM PYKOBOACTBE.



1.3. YCTPOUCTBO U NMPUHLUMN PABOTDI

MoTeHUmnocTaT-ranbBaHOCTaT P-2X CMOHTUPOBAH B METasl/IM4eCKoM Kopnyce. BHyTpyn Hero HaxoguT-
C CTabununsaTop NUTaHUs, paavaTop OXNAXAEHUs YCUNUTENs, aHanoroeas nnata noteHuuocTaTa C y3na-
MU ynpasneHus. bnok cxema npubopa npueeaeHa Ha puc. 1.

MoTeHumocTaT P-2X nMeeT ABa npeaycunuTens - oauH ans Toka (i-U), apyron ans noteHumana
(U). C HMX curHan nogaeTtcs Ha cenektop Tuna pabotbl (S1 — BblbMpaeT pexuM paboTbl NoTeHuMocTaT —
ranbBaHOCTAT) U Ha ABYxKaHanbHbI ALIM. C cenekTtopa Tuna paboTbl S1 curHan obpaTHOW CBS3U NOAAETCS
Ha ycunuTenb NOTEHUMOCTaTa, @ C Hero Ha ycunutenb MowHocT YM. KoMmMyTaTop S2 CnyxuT ans noa-
KntoueHuns anektpoaa Counter (BK/IOUEHMS SUENKN).

MukpokoHTponnep (LMY) ¢ sapom Cortex M3 nMoMHOCTbIO KOHTPOSIMPYET BbINOSHEHWE CO3A4aHHOM
Nnonb3oBaTeNieM MNporpaMmmbl, aHanu3MpyeT AaHHble TOKa, MOTeHuMana, paccyuMTbiBaeT 3apsd, npoBepsieT
Hannume neperpysoK, NPU3HaKoB OCTAHOBKM W BbINOSHAET BCE OCTasibHble paboune PyHKUun. Takke MUK-
POKOHTPO/I/IEP CBSI3aH C MUKPOCXEMOW 3HeproHesaBucnmon Flash-namsatu. [aHHble B Hee 3anucbiBatoTCs
Cpasy >Xe Mnocsie UX MosiBfieHUs1 Mo OAHOM TOYKE Ha BCEX CKOPOCTAX perncTpaummn npubopa. dTa namsitb
MOMHOCTBIO CTUPAETCS TONMbKO (KaXAbl pa3) nepea KaxkabiM HOBbIM 3amyckoM paboTbl npubopa. Mukpo-
KOHTPO/IEp TaKXXe COeAMHEH C rasibBaHMYeCkn pa3BsizaHHbIM USB-uHTepdeincom.

MomMMMO Npoyero, B COCTaB MOTEHUMOCTaTa BXOAUT BXOAHOW peneiHbin kommyTatop (K), KOTopbin
NOAKNIOYAET NOTEeHUMOCTaT IMB60 K BHYTpeHHEMY 3KBMBasneHTy (3), nMbo K BHEWHMM pa3beMaM Ha nepeg-
HeW naHenu. BHyTpeHHWI 3KBMBANEHT NpeacTaBnseT cob60M MOCTOSIHHbIA Pe3NCTOp C COnpoTUBIeHneM 1
KOM, 1 cnyxuT ana npoBedeHus AMAarHOCTUKM npubopa. B BbIKNIOYEHHOM COCTOSiHUWM WM B COCTOSIHUU
OXuaaHusa paboTbl, NOTEHUMOCTAT MOAKMIOYEH K BHYTPEHHEMY 3KBMBAJIEHTY, @ BHELHWE pa3beMbl HU C
4YeM He CoeanHeHbl BHYTpU nNpnbopa KpoMe pa3oMKHYTbIX KOHTAKTOB pene KoMMyTaTopa.

Ha nepenHev naHenu npubopa HaxoadTcs Tymbnep - MHAMKATOP BKIKOYEHWUSI MUTAHMWSI, pa3beMbl
ANs NoaKYeHusl uccneayemMolx obpasuos. Mpubop noaknovaeTcs K uccnegyeMomy obpasuy YeTbipbMs
nposoaamn. Ans yaobcrea pabotbl ¢ XUT, pa3beMbl, UMEIOT MapKUPOBKY MOMSIPHOCTM.

Ha 3agHen naHenn HaxoaaTcs pa3beM BKIOYEHUS B ceTb 220 B, BEHTUNSTOP OX/IaXXAEHUS, CETEBOM
npeaoxpaHuTenb U pasbeM USB ans nogknioveHns K nepcoHasibHOMYy KOMMbIOTepy.

N3mepuTenbHaa 3emnst npubopa, COeAMHEHHAs C ero KOpPMycoM M MOAKJIOYEHaA K CUIOBOM 3emie
po3eTkn 220B. 3emna USB mHTepdelica ranbBaHUYECKN M30NMPOBaHa OT BCEX 3TUX 3eMefib (He coeamHeHa
HW C OAHOW W3 HUX).

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

peHHVIVI SKBUBANEHT U UHOANKATOP HE ropuT.

10
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Puc. 2. MoTeHuMocTaT-ranbBaHocTaT P-2X, nepeaHss n 3agHAs naHenu:
1 — pa3beMbl NOAKNIOYEHUSI U3MEPUTENBHBIX Kabenen,
2 — HOMKATOP NOAK/IIOYEHMS K BHELLHEN SYelKe,
3 — pa3beM 3a3eM/IeHNst U IKPaHMPOBAHWUS,
4 — TyMbnep BKIOYEHNS NMUTaHUS,
5 — wHaukaTop nuTaHus,
6 - rHe3a0 nNpefoxpaHuTens,
7— pa3beM nuTtaHus 18 B,
8 — AOMNONHUTENbHBIA pa3beM 3a3eM/IEHUS,
9 — BEHTUNATOP OX/TAXAEHUS,

10 - USB pa3beM NOAKIIOYEHNS K KOMMNbIOTEPY.
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I1.

noAroToBKA NMPUBOPA K MUCNOJIb3OBAHUIO

2.1. MEPbl BE3ONACHOCTHA

Mpubop MMeeT cneaytolme annapaTHbie TUMbl 3alnTbl:

3awmTa oT npeBbieHns abCoNoTHOro BbIXOAHOrO ToKa Ha yposHe 0.27 A annapaTHO (CxeMoTex-

HMYECKOE orpaHN4eHne ToKa BbIXOAHOIO yCcUnuTens MOLLI,HOCTVI);

3alMTa BXOAHbIX KacKaZoB NPW MPEBBILEHUM BXOAHOrO HanpshkeHusi He 6onee yeM Ha 20 B ot

MaKCMMallbHOIMO BbIXOAHOIO Hanpsa>XeHu4 npm6opa;

3awWwmMTa OT neperpeBa yCUAUTENs MOLHOCTU. B cnyyae npeBblleHWsi MaKCMManbHO AOMyCTUMOW
TemnepaTypbl, pabota npubopa 6yaeT octaHoBneHa. B ynpasnstowem MO 6yaeT BbicTaBneH dnar
aBapuu. MpoaomknTb paboTy MOXHO 6yAeT TONbKO C MOMOLLbLIO PyYHOrO Mepesanycka nocnie Toro,

Kak npnbop ocTbIHET A0 6e3onacHoM TeMnepaTypbl.

Kpome Toro, npeaycMoTpeHbl crieaytolme nonyannapaTHbie TUMbl 3aLUmMT:

neperpyska no TOKy B KaXKOM Anana3oHe NpMBOAUT K NepeKsIoYeHnio Ha 6onee rpy6boii agvanasoH
nnu 3aBepLueHnio paboTbl Wara-uukna paboTbl, ecninm neperpyska npouMcxoauT Ha CTaplieM avana-
30He. 3aBoAcKas ycCTaBka cpabaTbiBaHWs 3awmTbl HA caMoM rpyboMm auanasoHe — 0.23 A. Bpewms

cpabaTbiBaHust — 5 Mc;

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

“3MepsSIEMOMY, TaK ¥ Mo 3aAaBaeMoMy HanpskeHuto (noTeHuwmany). Bpemsi cpabaTbiBaHns — 5 Mc;

Monb3oBaTenbckas 3awmTa no ToKy (3agaetcs 6e3onacHoe OKHO OT - A0, NMPU BbIXOAE M3 KOTOPOro
NpoOMCXoauT 3aBeplueHune wara/unkna pabotbl). Bpems cpabaTbiBaHMsa — 5 Mc. HacTpavsaetcs

nonb3oBaTenieM B yrnipasnsiowem [10.

MNMonb3oBaTenbckas 3awmMTa No noteHunany (3agaetcs 6e3onacHoe OKHO OT - A0, MpU  BbIXoAe U3
KOTOPOro NpoMCXOoAMT 3aBeplueHune wara/umkna pabotbl). Bpemsi cpabaTbiBaHus — 5 Mc. Hactpau-

BaEeTCs Nonb3oBaTenieM B ynpasnsiowem [MO.

Kopnyc v waccy npubopa 3neKTpPUYECKN COeaAMHEHbI C ero nameputenbHor 3emnen u HE coeanHe-

Hbl C CM/IOBbIM 3a3eM/ieHMeM po3eTkn 220B (M3onnpoBaHO aganTepoM nuTanus). 3emns USB nHTepdelica

ranbBaHndeckn HE coeguMHeHa HU C OAHOW U3 3TUX 3eMeflb.
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3anpelwjaerca:

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

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

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

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

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

JKcnlyaTMpoBaTbh Npu6op B yC/NIOBUAX, 3aTPYAHAIOWMX [OCTYN BO3AyXa U3 OKpYyXKalo-
e cpeabl K BEHTUIATOPY 3aAHeW NaHenu u Kopnycy npubopa u oTBOA TerUia uepes
BEHTUISILMOHHbIE OTBEPCTUA NMepeaHel NaHesn U oT Kopnyca npuéopa B OKpy)XaroLlyro
cpepy.

MpounsBoanuTb Kakne-nnbo aeincTeua C uccnepyeMmbiM obpasuom u kabensamu nopknro-
YyeHus K HeMy npubopa npu BKIOYEHHOM 3nekTpoge Counter, B TOM uucne nocne 3a-
BepLUeHUs 3KCNepUMMEeHTa C He BbikJ1loueHHbIM Counter anekTpoaomM.

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

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

3anpewlaeTca TaKk WM MHavye NOAKIIOYATb WM AONYyCKaTb KOHTAaKT M3MepMUTEsibHbIX
BbIBOAOB npubopa C ApyrMMuM 3nekTpuyeckumMu npubopamm (BOJSIbTMETPbI, OCLWINIO-
rpadbl, 31IeKTPOHHbIE HAarpy3Ku U UCTOYHUKMN NMUTAHUSA, SJIEKTPUUYECKUIA KOHTAKT C Me-
TaNNInyecKkon Mebenbio, CTaHKU, 3/IEKTPOUHCTPYMEHT, 3/1eKTPoo6opyAoBaHMUE UM dJeK-
Tponpu6opsbl, noaxkntovaemblie k cetu 220 B m T1.n.).

3anpeuwaeTca nogaBaTb Ha pa3beM NUTaHUs Npubopa HanpshkeHus Bbiwe 24 B.
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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. PekoMeHAaUMM MO NOAK/IIOYEHUIO NPpU6Gopa K KOMNbIOTEpPY

USB kabenb noaknioyeHns npubopa K KOMMNbOTEPY HEO6XOAMMO PacnofioXWUTb MakCMMarnbHO yAaa-

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

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

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

Mpu HeobxoanMOCTU ucnonb3oBaHus USB xaboB, pa3BeTBUTENEN M APYrMx NoAobHbIX YCTPOMCTB, a
Takke 3aMeHbl USB kabensi, noxanyncra, ucrnonb3ynTe 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

+ é KomMneraTep

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

OHu HaxopaaTca B nanke Drivers.

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

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

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

CTpykTypa n cogep>xmmoe nanku ES8:

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

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

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

Puc. 4. CtpykTypa n cogepxumoe nanku ESS8.

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

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

) CFgFiles

) ExportFiles

) Profiles

) WiorkFiles

) wworksetupFiles
FPESE ——————

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

MoteHuunocTaT P-2X paboTaeT nog ynpaBneHMeM cneuvanM3MpoBaHHOro nporpaMmmHoro obecneve-
Hus ES8.

MporpamMMHoe obecneyenne (MO) cny>xuT Ans co3aaHns U KOHOUIypUpoBaHMST SKCMEPUMEHTaIbHOM
paboyeli nporpamMMbl, 3anycka paboTbl, OTOBpaXxkeHMsl, NPOCMOTPa U NEpPBMYHON 06pPaboTKM 3KCNEepUMEH-
TanbHbIX AaHHbIX. MNpy 3anycke nosnb3oBaTeneM paboTbl, B Npnbop 3arpy)xaeTcs co3gaHHas Ha 3TOT Mo-
MEHT paboyasi MporpaMma, MOSIHOCTbIO CTMPAETCS NaMsATb AaHHbIX. TakXKe B HEro 3arpy»karTcs HaCTPOMKM

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

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

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

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

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

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

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

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

NOBTOPATb CKOJIbKO YrogHO pas. AnvTenbHOCTb nay3bl HE OrpaHN4eHa.

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

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

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

KHOMKY 3arpy3Ku aHHbIX, CkayaTb AaHHble U3 npubopa.

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

pe3arpy)eHbl B npolecce BbINMOJIHEHUS TeKyLlero sKcnepmMMeHTa).

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

AVCKEe 3KCrnepuMeHTasnbHbIMU AaHHbIMU NMPSIMO BO BpeMsi paboTbl npubopa.

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

OMUCbIBAETCA.

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

poB, NO3TOMY 6051ee NoAPO6HO OMMCaHbl B AOMNOMHUTENBHON AOKYMEHTaALMMN.

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

B KBapTarl.

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

4)

5)

6)

7)

8)

9)

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

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

HencnpaBHOCTM obpasua 1 Tr.

Monb3oBaTesNb 3anyckaeT paboTy. MNpu 3TOM aBTOMATMUECKM MPOM30MAYT cheayiolne AenCTBuS:
B 3TOT, ¥ TONbKO B 3TOT MOMEHT B npubope 6yaeT cTepTa NaMsiTb SKCNEPUMEHTASbHBIX AAHHbIX,
B Npubop 6yaeT 3arpyxxeHa paboyas NporpamMMa v HacTpoMKM 3awwmT, 6yaeT 3anylieHa paboTta. B
MO npu 3ToM 6yaeT 06HyNeH MAacCUB AaHHbIX, B KOTOPbIN ByAyT CKauMBaTbCA AaHHblE U3 Npubopa
(oH TakxKe Bcerga obHyNseTcs npu nepenoakodeHnn npuéopa B MO vy nepesanycke camoro
Mo).

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

MeHTapus).

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

MEHTAaJIbHblE€ AdHHbIE U COXPaHATb UX B CBOKO SHEPrOHE3aBUCUMYIO NaMATb.

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

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

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

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

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

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

Hbl 419 COXPaHEHUA NOJIb30BATEJIEM HA xectkuin amck MK B ntobolr MOMEHT. TeKymee Xe CocTodA-

19



HWe BbINOHEHMS1 paboyel nporpaMMbl ByaeT otobpaxatbcs B MO HE3aBMCMMO OT 3TOrO NMpoLec-
ca. Mpu 3TOM, HaNpuMep, MOXET CNOXUTbCA Takas CUTyaums, 4To M3 nNpubopa cKayaH TOSbKO
elle 5- uMKn AaHHbIX, a BbINOMHSETCS yxXe ckaxeM, 10-i. MocTeneHHO Mpouecc CKaynmBaHUs
AA@HHbIX JOrOHWUT MPOLIECC PErncTpaunmn AaHHbIX U CUCTEMA NepenaeT B OTOOpaXKeHWe AaHHbIX B

peanbHOM BPEMEHMW.

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

TOMaTUYECKU.

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

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

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

BMYHOW 06paboTKMy.

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

NONHEHNUN ANUTENNIbHOrO MHOrOAHEBHOIO 3KCNEPUMEHTA.

B ﬂpMBeﬂeHHOVI CXEME MpaKTN4eCKM BCE onepaunn BbIMOJTHAKOTCA aBTOMAaTU4YECKN U HE3AMETHO ANA
nonb3oBatens. [o3ToMy coBCceM He 06513aTeNnbHO AepXxaTb UX BCe B ronose. Mpu Heobxoanmoctn, MO Bbl-
BeAeT coobLueHns1 NoACKa30K, COBETOB, a TakxXe npeaynpeavT O nocneayowmx [AEUCTBUSIX U cobbITUSIX, Ha
KoTopble creayeT obpaTvTb BHUMAaHWMe. Takon MexaHusM paboTbl obecrnevmMBaeT MakCMMasbHYKO Hagex-

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

3.1. OBECMEYEHNE MAKCUMAJIbHOA MOMEXO3ALLUMLLEHHOCTU NPU NPOBEAEHNN U3ME-
PEHWIA

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

HSILOTCS C BbIBOAAMM ObbeKTa.

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

nbloTepa Npu NOMOLLM BbICOKOOMHOIO pe3ncrtopa conpoTtusnieHnemM bonee 10 Kom.

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

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

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

BUIA 3KPaHMPOBaHMSI.

Taioke BHELWHME NOMeXU MOryT CWIbHO CKa3aTbCA Ha CTabusibHOCTM paboTbl uHTepdein-
ca npu6bopa c NK. UX UICTOYHUKAMMN MOTYT SIBJISITbCS MOLLHbIE 3J/IeKTponoTpeburenu, nnm npo-
Leccbl Mx KoMMyTauuu. HanpuMep, cTaHkM WM OPYron 3/1IEKTPOMHCTPYMEHT, 3/1IEKTPONEeYn U
HarpeBsaTesi1, BaKyyMHbleé HACOCbl, pa3/IMyHble 3J/IeKTpOABUraTesiv, 3N1eKTpo-noTpeburenun
MHAYKTUBHOIO WJIM €MKOCTHOIO XapakTepa, MMNyJibCHble noTtpeébutenu u T1.n. Bo3pgencreme
noAo6HbIX NOMEX MOXKET NpuBecTu K c6oro B pabore nHtepcdeiica npubopa, norepe AaHHbIX,
MCNOpYEHHOMY 3kcnepuMmeHTy. [locrapaitecb o6ecneunTb HauMeHblUee UX BO3AeNCTBME.
Mpu6opbl MMEIOT B CBOEM COCTaBe KaK annapartHble, TaK U NporpaMMHble MeToAbl 3aliUTbl

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

B noTeHumocTate P-2X peanusyloTcs TpuM OCHOBHbIX criocoba MOAKIYEHMS K uccneayemomy obb-
eKTy (3NEeKTPOXMMUYECKON SIUENKE): ABYX-, TPEX- U YETbIPEX3NIEKTPOAHAs cxeMbl (puc. 6). Bo Bcex cnydasx
TOKOBbIMW 3nekTpoaamun sensoTca “Counter” n “Work”, a cooTBETCTBYIOWMMM NOTeHUManbHbIMK — “Ref” n

\\Comp".

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

Ny) Npy 3TOM COOTBETCTBYET MONOXUTENbHbIN TOK).

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

u i

Counter  Ref Comp  Work

O

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

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

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

CpoK rapaHTUIMHOIO peMOHTa OMpeaensieTcsl CTeNeHb0 HEMCNPABHOCTM Npubopa U MOXET A0X0AUTb

[0 20 pabounx aHel 6e3 yyeTa BpEMEHWN AOCTaBKMU.

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

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

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

paboTbl C NpubopoMm;

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

MYHKTOB, Kacarowmxcst paboTbl C NPMH0OPOM, NPUBEAEHHBIX B HACTOSILLIEM PYKOBOACTBE;
e npu paboTte c NpUBOPOM B HELOKYMEHTMPOBAHHBIX pEXUMaX;
e MpW HENpaBW/IbHOM YCTAHOBKE MW NOAKIOYEHUN Npubopa;
e pW NPEBbILLIEHNM AOMYCTUMON paboyelt TeMrnepaTypbl, Neperpese u T.1.;
e MpW HaNMYMKN BHELLHMX U BHYTPEHHUX MEXAHWUYECKMX NMOBPEXAEHWUN;

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

MO4YE€HHbLIMU NNLIAMU;

e TMpPU Han4umn I'IOBpE)K,CI,eHVIﬁ, NONYYEHHLIX B PE3YyNibTATE aBapvuZ, BO3JENCTBUS OrHg, Bnaru,

HACEKOMbIX, MblIN UNKX NonaaaHnUAa BHYTPb KOpryCa NOCTOPOHHUX NPEAMETOB.

lapaHTMIHOE M MocnerapaHTUiMHoe obCnyxumBaHWe Npubopa OCYLLECTBASIETCS NPEeAnpUSTUEM U3ro-

TOBUTENEM.
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V. CBEAEHUA O CEPTUOUKALIUAN

CUCTEMA CEPTHOURAINN FOCT P
®E[IEPAIbHOE ATEHTCTBO 110 TEXHIYECKOMY PEYIHPOBAHUIO 1 METPOJIOTHU

IPOAVKIIHSA TloTeHImOCTaThl-ratBaRoCTaThl: TiI P. CepHitnblil BITYCK
i Kop OK
! 26.51.43
COOTBETCTBYET TPEBOBAHHWAM HOPMATHBHBIX AOKYMEHTOB
TV 26.51.43-001-0119244659-2017 roza. RO ThL B
1 9030 31

M3TOTOBUTEAD W Acraguesa 10

CEPTUO®HUKAT BBIAAH

HA OCHOBAHMH

OGumecrea ¢ orpanudernodl oraercreenHoctsio "KOHCAP]T", arrectar akkpeaurauun Ne TST RU.04HBB0.HIT00023
CxeMa IerIapupoBaHii cooTeeTcTBHA: [

A%OMHTEABHM HMHP®OPMAUMA Cpok cirymbsi, yenosus XpaHeHHs i TPAHCHOPTHPOBKA COMTACHO

HAYECKOL 1T, KCIUTYATALMOHHOH HOKYMEHTALIN WITOTOBNTEN. PerucTpaunoHHEI HOMEP JERIAPALIMH O COOTBETCTEHH
V& JE&SCWRU}P PLI01.B.02634.
£ Cxe!.ia cepr aunn 3

HpOBOn.,
9.0 P "'9"

CEPTUOUKAT COOTBETCTBUA

Ne

POCC RU.AJI44.HO4368
Cpoxk peficTBHE C© [5.082017

oen‘n,@“xau*“

nmo  14.08.2020

Ne 0101447
OPTAH ITO CEPTH®HUKAILIUH per. Ne RA.RU.10A 144

Opran no ceprrdmramii nponviiin "Ceprlientp” 000 "Ceprllentp” Axpec: 432045, POCCHA, YisaHoBckan 00aaCTh
ropoll YibsHoBCK, mocce Mockosckoe, nom 24, odue 221, Tenedon 8-909-356-8335. Anpec snekTpoHHOH MouTEl
info.sertcenter(@yandex.ru

s Anapeesna. OIPHHIL: 317505300053154, MHH: 503121608441, Anpec:
142432, POCCHA, r. Yeproronoexa, yn. Conneunas, 1. 4, k8. 2. Tenedor/®axe: 84957203157, E-mail: sales(@elins.su.

WIT Acradsesa KOnna Anapeessa. OTPHHIT: 317505300053 154, MHH: 503121608441
Anpec: 142432, POCCHJL, r. Yeprorenoska, yn. Conreunad, 1. 4, kg. 2. Tenedon/daxe: 84957203157, E-mail
salesi@elins.su.

[potokona uenbrrammit No [1C-17-08-319 ot 15.08.2017, HeneitatenkHas naGoparopis
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EBPA3UIACKHI Y)KOHOMUYECKHU COIO3
JAEKJAPALIAS O COOTBETCTBHH

Jassurenn, U Acradoesa Hmma AmaIpeesHa, OI'PHHIT:317505300053154

MeceTo muTe/IBCTRA ¥ 8/Ipec MECTa OCYLIECTBICHHA ASATEIbHOCTH: Poccuiickas Menepania,
Mockosckas Obnacts, 142432, r. Yeproronoska, yi. Connednas, 1. 4, k8. 2, TenedoH:
84957203157, Anpec aneKkTponHo# 1ouThi: salesi@elins.su

B JIHLE

3AMB/SICT, UTO l[pmmpm 2/IEKTPOHIMEPHTEIILHBIC ! [10TEHUHOCTATbI-FAIbBAHOCTATHE: THI P,

HIroTOBHTETh MHAHBHIYATBHEIH npexnpuHumarens, MI1 ALIdt]Jb&Ba HOnus Anzpeesna,
MecTo HaxOMASHH H aPec MECTA OCYLIECTBICHHS ASATENBHOCTH M0 H3TOTOB/ICHHED
nponyklrH: Poceniickas Menepauns, Mockosekas Obnacte, 142432, r. Yeproronoska, yiI.
Conxeynad, 1. 4, KB. 2

Kon TH B3J1 EADC 9030310000, CepuiiHpiii BRINYCK

COOTBETCTBYET Tpeﬁonau HAM

TP TC 004/2011 "O He30NacHOCTH HH3KOBOILTHOID 000py10BaHHa”

Jexnapauns 0 COOTBETCTBHH NPHHATA HA OCHOBAHWH
[lporokona wenbrranmit Ne 11C-17-08-319 ot 15.08.2017, Mcnwirarenbras naboparopus

O6uiecTa ¢ orpannuensoll oteetcTBeHHOCTEI0 "KOHCAP]T", artectar akkpenuraimu Ne TOT
RU.04UBB0.MJ100023, Cxema exlapupoBaHus coOTBETCTBHSA: 111

Jdonoanuresnas nndopmanus

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

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

UII Acradrera KOnna AnnpeesHa

(. H.0. sasBuTens)

Acmdbfbt’ﬂﬂ

}O ALS
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EBPA3UNCKUN SKOHOMHWYECKHUI COKO3
NEKJAPALIMA O COOTBETCTBHH

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

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

B JIHIE

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

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

Koa TH BOJ] EADC 9030310000, Cepuiiublii BRITYCK

COOTBETCTBYET TPEDOBAHNIM

TPTC 0202011 "DnexkTpoMariuTHAs COBMECTHMOCTE TEXHHYECKHX cpencts”

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

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

Jonoannreasnas undopmanns

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

Hdexnapauns ¢ cooTBeTCTBHH [1eACTBHTEILHA ¢ AaThl perucrpanay no 14.09.2022

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

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

N Aeriaapannu o coorserereun: 15.09.2017
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